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BBeaenue

Hacrosmas TIIporpaMma OXBaTbIBAET OCHOBOIIOJIATAIOIINE Pa3aCiIbl AHAIMTUICCKOMN XHUMHH, OCHOBHBIC METOIbI,
Cpe€acrBa u 00BEKThI XHMHYECKOTO aHAIU3a.

[Iporpamma pazpaboTaHa SKCIEpPTHBIM COBETOM Briciiel arTecTanmoHHO# koMuccnn MuHHCTEpCTBa 00pa30BaHus
Poccuiickoif @eneparun Mo XMMHUHU (CEKLUS HEOPTraHNYECKOH XMMUN) NIPU y4yacTHH MOCKOBCKOTO
rocyaapcTBeHHoro ynusepcurera um. M.B. JlIomonocoBa, IHCTUTYTa T€OXUMHUHU U aHATTUTUYECKON XUMUU uMm. B.1.
Bepnanckoro PAH 1 MOCKOBCKOT0O TEXHOJIOTHYECKOIO YHUBEPCUTETA.

1. O6mme BONpPoOCHI

IIpenmer anamutudeckoit xumun. Llemn 1 0cOOEHHOCTH aHATUTHYECKONW XUMUH U aHATUTHIECKOH CITY KOBI.
B3anMocBs3b aHATUTHYECKON XUMUH C IPYTUMH HayKaMH, 3HaUCHHE U1 obmiecTBa. OCHOBHBIC 3TAIBl PA3BUTHS.
AHanuTHYeCcKHe 3a/1a9n: 0OHapyXKeHNe, HACHTH()UKAINA, OTPE/ICIICHNE BEIIECTB.

Xumnueckue, pu3ndeckue u OMOIOTHUECKHE METOIbI aHATUTHIECKON XUMUH. MeToabl 00HapyKeHHs,
ueHTU(HUKALUY, Pa3AeIeHIs U KOHIEHTPUPOBAHMUS, ONIPECICHNUS; THOPUAHBIC 1 KOMOWHIPOBAHHBIE METOIbI.
MeTozs! NpsiMbIE X KOCBEHHBIE.

OCHOBHEIE XapaKTCPUCTUKHU METONOB OIPCACIICHUA: UYYBCTBUTCIbHOCTD, IIPEACII 06Hapy>1<eH1/151, JHara3oH
OIPCACIIAEMBIX conepmaﬂmﬁ, BOCIIPOMU3BOAUMOCTD, MMPABUIIBHOCTDb, CEJICKTUBHOCTD. MeTO}I 1 MCTOJJHKA.

Buzbl xuMIYeckoro aHajan3a: M30TOIHBIN, aTOMHBIH, CTPYKTYPHO-TPYNIIOBO# ((YHKIIMOHANBHBI), MOJIEKYJISIPHBIH,
BEILlECTBEHHBIN, (ha30BbIid. Makpo-, MUKpO-, YJIbTpaMHUKpoaHain3. JIokaabHbIN, Hepa3pyLIarouui,
JCTaHLIMOHHBIN, HENPEPBIBHBIM, BHEA00PAaTOPHBIH (I10JIEBO).

2. MeToabl aHaIN3a
2.1. Xumuueckue memoost
2.1.1. Teopemuueckue 0cHOB8bI

Hcnonp3oBaHme 3aKOHOB TEPMOJUHAMUKA U KUHCTUKHU IS OMMMCAHUA U YIIPpABJICHUA peaJIbHBIMU 'OMOTCHHBIMU U
TeTCPOTrCHHBIMH CUCTEMAMMU.

KommyectBeHHbIe XapaKTCPpHUCTUKHU paBHOBeCHﬁZ TCPMOJANHAMHNYCCKAA U KOHICHTPALIMOHHBIC KOHCTAHTHI,
CTaHHapTHLIﬁ u q)OpMaJ'ILHLIﬁ nOTCHIHMAJbI, CTCIICHDb O6paSOBaHI/I${ (MOJ'IBHa?[ ,HOJ'IH) KOMITOHeHTa. Pacuer
aKTUBHOCTEH K PAaBHOBECHBIX I(OH].[GHTpaI.[PIfI KOMIIOHCHTOB. By(bepHLIG CHUCTCMBI.

Kucnomno-ocnosnoe pasnogecue. PazButne npeacTaBiIeHni 0 KHCIOTaX U ocHOBaHMAX. Mcronp3oBanne
MPOTOJIMTHUYECKOM TEOPUH JUIsl ONMCaHMs paBHOBeCH. BimsiHIe cBOICTB pacTBOpHTENEH; NX KilacCHpHUKALUL.
KoncranTs! kuciaoTHOCTH 1 ocHOBHOCTH. DyHKums ["ammera. BydepHsie pacTBopbI.

KOMH]I@KCOO6PCZ308&HM€. Tunbel KOMILUIEKCHBIX COC,Z[PIHCHH;I, HCHOJIb3YEMbIX B XUMHUYCCKOM aHAJIU3EC. CTynquaToe
KOMHJ’ICKCOO6paBOBaHI/I€. KoncranTsr YCTOﬁQHBOCTH. MCTOI[LI OIIPCACIICHNA COCTaBa KOMIUICKCHBIX COG,HI/IHGHI/Iﬁ n
pac4deTa KOHCTAHT YCTOﬁQHBOCTH. Kuneruka peaKHI/Iﬁ KOMHJ’IGKCOO6paSOBaHI/Iﬂ. I/IHCpTHBIC 1 1a0WIILHEIC
KOMIIJICKCHI. HpI/IMCpI)I HCIIOJIb30BaHUA KOMILICKCOB.

Oxucrumenvro-eoccmanogumenvhoe pasnosecue. O0paTuMble 1 HeoOOpaTUMBbIE peakuuu. Y paBHeHne HepHcra.
CMmeniaHHbIN NOTEHIUANI. MeTo bl U3MepeHHs NOoTeHIMan0B. KOHCTaHTh paBHOBECHS. MEXaHNU3M OKHCIUTENBHO-
BOCCTAHOBUTEINBHBIX peakuuil. Karanurudeckue, aBTOKaTalIUTUIECKUE, CONPSHKEHHBIE M HHAYLIUPOBAHHbBIE
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [IpruMepsl aHaNUTHYECKOro UCTIONb30BaHUs.



Ipoyeccol ocaxcoenus-pacmeopenus. PaBHOBecHs B CHCTEME KHUIKOCTD -TBepaas ¢pa3a. KoHCTaHTHI paBHOBECHS;
pacTBopuMOCTh. MexaHI3M 00pa30BaHUS M CBOMCTBA KPUCTAIUNIMIECKUX M aMOPQHBIX ocanakoB. KomronaHse
CUCTEMBI. 3arps3HCHUS U YCIOBUS MTOTyYSHHUS YHCTHIX OCAIKOB.

Opzanuueckue peazenmul 6 xumuyeckom ananuze. DyHKINOHAIBHO-aHATUTUYECKUE TPYNINbL. BnusHue cTpyKTypshl
OPTaHUYIECKUX PEarcHTOB Ha UX CBOMCTBA. TeopeTHueckne OCHOBBI B3aNMOJICHCTBHS OPIaHUUECKUX PEareHTOB C
MOHAMHU METaJIIOB.

2.1.2. I'pagumempuueckue memoouvl

CylIHOCTh, 3HaU€HHUE, IOCTOMHCTBA M OTPaHUYCHHSI MPSIMBIX U KOCBEHHBIX IPaBUMETPUUYECKUX METOJIOB.
TpeboBanwus, IpeABABIICMEIC K OcaaKaM. BaxxHelIne HeOpraHMIeCKHe U OPraHMICCKUE OCAUTEITH.
AHaINTHYECKUE BECHI.

2.1.3. Tumpumempuueckue memoowl

CymaocTs 1 knaccudukanus. Buasl TuTpoBanus (mpsimoe, oOpatHoe, KocBeHHOe). KpuBsie TuTpoBanus. Touka
9KBUBAJICHTHOCTH, KOHEYHAs! TOUKa TUTPOBAHMSI.

Kucnomno-ocnosnoe mumpoearue B BOAHbIX U HEBOJAHBIX Cpeaax. HCpBI/I‘IHLIe CTaHAapTHBIC PACTBOPHI. KpI/IBLIe
TATPOBaHUA 111 OAHO- U MHOTOOCHOBHBIX CUCTCM. I/IHZ[I/IKEITOPLI.

OKucaumenbHo-60CCMaHOBUMeENbHOE mumpoeanue. HepBI/I‘IHbIC 1 BTOPUYHBIC CTaHAAPTHBIC PACTBOPLI. KpI/IBbIe
TATPOBAHUAA. I/IHZ[I/IKaTOpLI. HpeZ[BapI/ITeJILHOG OKHCJICHUC U BOCCTAHOBJICHUC OIIPEACIISICMBIX CO€,I[I/IH€HI/II71. KpaTKa?I
XapaKTCPpUCTHKA PA3TTUNYHBIX MCTOHNOB.

Komnﬂekcomempuuecme mumpoeanue. CyHlHOCTI:-. Hcnonw3oBanue aMI/IHOHOHI/IKap6OHOBI)IX KHUCJIOT B
KOMIIJIEKCOHOMETPHH. Baxueiiue YHUBEPCAJIbHBIC U cneumbnqecm/le MCTAJUIOXPOMHBIC MTHAUKATOPHI.
HpaKTI/I‘IeCKOG HCIIOJIb30BaHUCE.

Ocaoumenvruoe mumposanue. Cymuoctb. Kpusbie TuTpoBanus. MeTOIbI MHINKAIIUN KOHEYHOW TOUYKH TUTPOBAHUSI.
WNunukaTopsl.

2.1.4. Kunemuueckue memoovl

CymHocTts MeTo10B. [nddhepeHnnansHpIi 1 HMHTETPaIbHBI BaprHaHThl. KataauTudeckuil 1 HeKaTaTuTHICCKHHA
BapHaHTHl. MeTop! onpeeeHns KOHIIEHTPAIlU HHANKATOPHBIX BeIIecTB. UyBCTBUTEIBHOCTD, H30UPATEIbHOCTD 1
TOYHOCTH, 00JTaCTH TPUMEHEHHUS.

2.1.5. Buoxumuueckue memoonl

CymHocTts MeTo10B. DepMeHTaTHBHBIC HHANKATOPHBIE Peakui. XUMHUYECKas IPUPO/ia U CTPYKTYpa PepMEHTOB.
Hmmobunm3oBanHble pepMenThl. bruoceHcops! u pepMeHTHbIE 31eKTpoibl. CYIIHOCTh MIMMYHHBIX METOJIOB.
MeTo/1bl perucTpaniy aHAJINTHYECKOTO CUT'HAIA B OMOXUMHYECKHX U IMMYHHBIX MeTo1aX. HyBCTBUTEIBHOCTD,
M30MpaTeNbHOCTh U TOYHOCTH MeT0J10B. O0IacTH MPUMEHEHHUSI.

2.1.6. Inexmpoxumuyeckue memoovl. Teopemuueckue 0cHOBbL

OCHOBHBIE TIPOIIECCHI, MPOTEKAIOIINE Ha 3JIEKTPOAaX B AIIEKTPOXUMHUUECKON sueiike. KuHeTnka
AIEKTPOXUMUYECKUX TIporieccoB. [TomsipuszannonHast kpubasi. Kimaccudukanus MeTo10B.

Homemmozwempuﬂ. PaBHOBecHBIC DJICKTPOXUMHUYECCKUE CUCTEMBI U UX XaPAKTCPHUCTUKU. I/IOHOMeTpHﬂI
BO3MOXHOCTH METOJIa 1 OTPAHUYCHU. Tume! HOHCEIEKTUBHBIX QJICKTPOAOB U UX XapaAKTECPUCTUKHU. TloneBnie
TPaH3UCTOPHI. HOTCHHI/IOMGTpI/I‘IeCKOC TUTPOBAHUE C HCTIOJIAPHU30OBAHHBIMU U TTOJIAPU30BAHHBIMU JJICKTPOAaMH.

Kyﬂoyomempuﬂ. HpﬂMaﬂ TMOTCHIIUOCTATUYCCKAA U TaJIbBAHOCTATHUYCCKAA KYJIOHOMETPUS. KyJ'IOHOMeTpI/IqCCKOQ
TATPOBAHUEC, €0 BO3MOXKHOCTHU U IIPEUMYIICCTBA.



Bonvmamnepomempusa. XapakTepUCTHKH BOIBTAMIIEPOTPAMM, HCIIONB3YEMBbIE I N3YyUCHHS U OIpeICTICHAS
OpPTaHNYECKHX U HEOPTAaHWIECKUX COeTMHEHNH. MeTpOJIOTHIeCKie XapaKTepPUCTHKH PAa3TNIHBIX BAPHAHTOB
noJsiporpadun, BO3MOKHOCTH U OTpaHIMYSHHS METOAOB. VIHBepCHOHHAS BOJIBTAMIIEPOMETPHS U €€ IPUMECHEHHE B
aHanmuse. [IpsiMble 1 KOCBEHHBIE BOJIBTaAMIEPOMETPHICCKIE METOIBI.

Konoykxmomempus. IlpsiMasi HU3KO9acTOTHAS! KOHAYKTOMETPHS U KOHIYKTOMETPHIECKOE TUTPOBAHHE.
Hcnonp3oBaHne KOHAYKTOMETPUIECKIX JATIMKOB B XpoMaTorpaduu 1 APYrUX METOIaX aHAIN3a.

2.2. Qusuueckue memoont
B3aumopelicTBre BelecTBa ¢ AIEKTPOMAarHUTHBIM U3Ty4€HUEM, TOTOKAMH YaCTHIl, MATHUTHBIM MOJIEM.
2.2.1. Memoowr amomnoii onmuueckoui cnekmpockonuu. Teopemuueckue ocHO8bl

ATOMHBIE CTIEKTPHI IMHCCHH, TIOTTIONIeHU U (piryopectieHinn. PezonancHoe nornomenne. CaMOTOTIIONICHNE,
WOHM3AIM. AHATUTHYECKIE JTHHAHN. 3aBHCUMOCTh aHAIMTHYECKOTO CUTHANIA OT KOHIICHTPALHH.

AmomHo-sMuccuoHHas CNeKmpOoCKoOnus. BO36y)K}1€HI/Ie Hp06 B IIJIaMCHH, B IYTOBOM U UCKPOBOM pa3psaaax.
I/IH,HyKTI/IBHO CBsA3aHHasd 1jiasmMa. PCFI/ICTpaI_II/Iﬂ CIICKTpaA. I/IZ[eHTI/I(bI/IKaHI/IH 1 OMIPCACIICHUEC 3JICMCHTOB 10
OMHCCUOHHBIM CIICKTPaM. du3nyecKkue U XUMUICCKUES IIOMEXH. BHyTpeHHI/Iﬁ CTa”HaapT. HO,HaBJ'IeHI/Ie MEIIarImux
BIIMSTHHI MaTpulbl U COMMYTCTBYIOIHNX 3JICMCHTOB. HpI/IMepBI HCIIOJIb30BaHMUA.

Amomno-abcopbyuonnas cnexmpomempusi. CymHoctb Merona. Mcrounuku nanydenus. [Inamennas atomuszanusi.
XapaKTepUCTUKH TIAMEH M WX BEIOOP. DIIEKTPOTEPMHUUECKas aTOMHU3ALUS. THIIBI JIEKTPOTSPMHICCKIX
aToMu3aTopoB. CocoOBI MOATOTOBKH MPoOHI. [Tomexu: xumudeckne U puzmdeckue. Koppekuus momex.
YyBCTBUTEIBHOCTH U H30MPATENFHOCTE. [IprMepHI HCIIOB30BAHNS.

Amomno-gnyopecyenmnas cnekmpockonus. Ipuniun merona. Crioco0sl Bo30yxaeHus atomoB (YD uznydenue,
nazep). B3anMHoe BiIHsIHUE 37IEMEHTOB M YCTpaHEeHUE STHX BIHsAHU. [IpakTHdeckoe mpuMeHeHHe.

2.2.2. Memoovl penmeeH08CKOU U INeKMPOHHOU CHeKmMpocKonuu. Memoovl peHmeeHOCheKmpaibHO20 AHAIU3A
(PCA)

Krnaccudukanus smuccronHbsix MeTo10B PCA. 3akon Mo3snu. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIH3.
Martpuunsbie 3¢ dHekTbl. TUITBI pEHTTEHOBCKUX CTIEKTPOMETPOB. CpaBHUTEIbHAS XapaKTEPUCTHKA METOJIOB.
[IpakTHdeckoe mpUMeHEHHE.

AGCOpOLIMOHHBIN PEHTIeHOCHEKTPAIbHBIN aHan3. [IpuHIMI MeTo1a, TPUMEHEHHE.

Pentrenosckas (I)OTOSJ'IeKTpOHHaiI CIICKTPOCKOIINA. O)KC'SJ'IGKTPOHHEUI CIICKTPOCKOIHAA. OCHOBEI METOOOB.
HpaKTI/I‘ICCKOG MNPUMCHCHHC.

2.2.3. Memoovl moneKyispHol onmuyeckou cnekmpockonuu. Teopemuyeckue 0CHOGbL

MOJ’[eKyJ'[}IpHBIe CIICKTPBI IMOTJIOINCHUSA, UCITYCKAHUA. OCHOBHBIE 3aKOHBI CBCTOIIOTJIOICHUSA U UCITYCKaHUA.
Paccesnue cBera. Honﬂpmauym M OITUYECKAsS aKTUBHOCTH. CIIOCOOBI HU3MEPCHUA aHAJIMTUYCCKOTO CUTHaJIA.

Cnexmpoghomomempus. CiocoObl OTpeIeNIeHNsT KOHIIEHTPAIIUHU BEIIECTB. AHAIN3 MHOTOKOMITIOHEHTHBIX CHCTEM.
CriekTpoCKONus OTpaXkeHus. JJOCTOMHCTBA U OTrpaHHYCHHSI METO0B. IIpaKTHUECKOe IPUMEHEHHE.

Jhomunecyenmuvie memoowt. Bunpl momuaectieHITnU. OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHON
moMuHecneHInu. KauecTBEHHBIM U KOJIMYECTBEHHBIN aHAIN3.

HK- u pamanosckas (kombunayuonnozo paccesnus) cnekmpockonus. KonedarenbHble 1 BpallaTeJIbHbIE CIIEKTPHI.
KavecTBeHHBIT 1 KONUYeCTBEHHbIH aHann3. OcCOOCHHOCTH aHan3a Mpod B pa3IMuHOM arperaTHOM COCTOSIHUH.

Hedenomerpus u Typounumerpus. Poroakycruyeckas criekrpockonus. [Toxspumerpus. [IpuHIUITBI METOOB 1
00J1acTH MPUMEHEHMS.



2.2.4. Memoovl macc-cnekmpomempuu

Crnoco0bI Macc-CIeKTPAILHOTO aHaJM3a, PETUCTPAIis U HHTEpIIpeTanus cnekTpoB. KauecTBeHHbIH 1
KOJIMYECTBEHHBIN aHan3. MeTo/1 H30TOIMHOTO pa3daBieHus. XpoMaTo-Macc-ClieKTPOMETPHSI.

2.2.5. Pe3onancHble cneKmpockonuyeckue Memoobvl

Mar=auTHO-TUNIONIBHEIE Tiepexoabl. CIMH-pemeToYHas U CIIHH-CIIHHOBas penakcanus. IMP-cekrpockonms;
IpUMeHeHHe s uaeHTuGuKamu coequaeHni. JI1P-ciiekrpockonus. [Ipumenenue B aHaM3e.

2.2.6. Aoepno-gusuyeckue u paouoxumuyeckue memoosi
OnemenTapHble YacTHLBl. OCHOBHBIE BU/IBI PAIMOAKTUBHOIO paclajia v SAepHbIX H3Ty4EeHUH.

Akmueauuonnbld ananus. HeﬁTpOHHO'aKTHBaHHOHHLIﬁ aHaJIn3. AKTI/IBaIII/IH 3apAKCHHBIMU YaCTULIAMU. T'amma-
AKTUBAIMOHHBLINA aHAJIN3. MeTpOJ’IOFI/I‘IeCKI/Ie XapaKTCPpUCTHUKU. HpaKTI/I‘IeCKOE MMPUMCHCHUC.

Paouoxumuueckue memoowi: METOIbI PAJJMOAKTUBHBIX HHIMKATOPOB M H30TOMHOTO pa3daBieHus. O0mas
XapakTepHCTHKa U IPUMEHEHHUE.

2.2.7. Memoobl 10KanbHO20 aHanu3a u anaiu3a nO8ePXHOCMU

Knaccudukanus; gpusmaeckue ocHOBBL JJocTormHCTBa 1 obacT mpuMeHeHns1. OcoOeHHOCTH podooTOOpa 1
poOOMOAroTOBKH. [IpuMeph! HCIIOTb30BaHUSL.

2.3. Buonozuueckue memoont

CyIHOCTh METOJIOB, MX IPEUMYIIIECTBA U OTpaHUueHHs. VIHANKaTOpHBIC OPTaHU3MBbI, UX THIIBI. AHATUTHYECKHH
CHTHAJ U cIloco0bl ero peructpanuu. OnpeaeneHie GU3HOIOrHIeCKd HEaKTHBHBIX COSTMHEHUH (XMMUKO-
6uosiorndeckue MeTo el). MeTposoruueckue xapakTepucTuku. O01acTi MpUMEHEHHUS.

2.4. Xpomamoczpaghuueckue memoost
2.4.1. Teopemuueckue 0CHOBbI

OcHoBHbIe IOHATHA. Teopus paBHOBecHOU XpoMaTorpadun. YpaBHenne Ban-/leemrepa. OOImIme moaxo sl K
ONTHMU3AIINY TIPOIIecca XpoMaTorpaguyeckoro paszeneHus BemecTB. CriocoObl OCYIIECTBICHNUS
xpomatorpaguueckoro nponecca. OcCOOEHHOCTH KaMIUISIPHBIX KOJTOHOK. CIIOCOOBI 3TIONPOBaHUS BEIIECTB.
[Herexropsl. Knaccudukanust xpomarorpadmaecknx METOI0B.

2.4.2. I'azosas xpomamoepadghus. I azo-adcopbyuonnas (cazo-meepoogasnas) xpomamozpagpus

Cymaocts MeToa. Mi3oTepmbl ancopouuu. TpeboBaHust K ra3aM-HOCHTENISAM U afcopOeHTam. [Ipumepst
HCIIONBE3YEMBIX aICOpPOCHTOB. XUMHUYECKOE U aIcOPOIIOHHOE MOIU(PHIINPOBAaHIE TIOBEPXHOCTH aICOpOCHTA.
BiusHue Temiiepatypsl Ha yAep:KUBaHUE U pasziencHue. ['a3oBas xpoMaTorpadus ¢ IporpaMMUPOBaHHBIM
noaseMoM TeMieparypsl. Jerextopsl. [Ipumepsl npuMeHeHus.

Tazo-ocuoxocmuas xpomamoepagus. Ipuanun metona. OOBEKTH UcciienoBaHus. TpeOOBaHUS K HOCUTEISM U
HETIOABIDKHBIM JKUAKUM (hazaM. BimstHre mpupo bl )KUAKOH (as3sl U pa3aeinsieMbIX BemecTB Ha 3(h(heKTHBHOCTh
pa3aeicHuUs.

Boicokoagppexmuenasn kanunnapras 2azosasn xpomamoepagus. CymHocTs Merona. PeakiimonHas razopas
xpomatorpadus. [I[pumeHenne i1 uAeHTHPUKAIIAN BEMIECTB, I aHAIN3a CIIOKHBIX CMECei, 00bEKTOB
OKpYXarolieu cpenspl.

Ceepxxpumuyeckas ¢arouonas xpomamoepagus. CyniHoCTb, 0COOCHHOCTH, IPUMEHEHHE.

2.4.3. XKuoxocmuas xpomamoepagus. Bvicokoapgpexmusnas scuokocmuasn xpomamospagus



CymaocTs MeToaa. TpeboBaHus K ancopOeHTaM | MOABIKHOHN (a3e. BiusHre nmpupoIbl 1 cOCTaBa dIIOSHTA Ha
3¢ GEKTHBHOCTD pa3neineHus. Pa3HOBUIHOCTH METOa B 3aBHCUMOCTH OT MOJISIPHOCTH HETIOABMKHOM (hazbl:
HOpMaJIbHO-(a30BEIi U 00parieHHO-(ha30BbIi BapHaHTHL. BeiOop ycmoswmii pasnemenus. Jlerektopsl. [IpuMeneHne
JJIST aHAJIN3a CI0KHBIX CMECEH.

Honoobmennasn xpomamozpagus. Heoprannaeckue 1 OpraHnIecKie HOHOOOMEHHHUKH M UX CBOMCTBA.
Kommekcoobpasyroniie HoHO0OMeHHNKH. KMHETHKA 1 CeIeKTHBHOCTh HOHHOTO 0OMeHa. BimsiHue npupozs! n
COCTaBa 3JTIOEHTA Ha CEJIEKTUBHOCTD Pa3ZeICHUs BeIlecTB. [IpuMepsl mpUMEHEHNS.

Honnas xpomamozpaghusn. OcoOeHHOCTH MeToAa. JIByXKOJIIOHOUHBIH ¥ OJJHOKOJIOHOUHBIH BApUAHTHI METOJA.
Copb6enTtsr. JlerexTopsl. [IpuMeps! mpuMeHEHS.

Houn-napuas xpomamoepagus. IpuHuun merona. Posp Heo BIKHOM (a3bl 1 BBOJMMOTO B SJIIOSHT HIPOTHBOHOHA.
O06nacT NPUMCHEHUS.

Okexniosuonnas xpomamozpaghus. OcCOOEHHOCTH MEXaHU3Ma YJePKUBAHUS MOJIEKYII. XapaKTepHUCTHKH COPOEHTOB
Y MOJBIDKHBIX (a3. Bo3MokHOCTH 1 TprMepbl npuMeHeHus. [ enb-xpomarorpadus. O6sacti MpUMeHEHHSI.

Apdunnas xpomamoepadus. Cnenpdpuka MeTo1a, IPUMEHICMbIC aIcOPOCHTHI. Y CIIOBHS POBEACHHUSI IPOIIecca
paznenenus. O6IacTH NPUMEHEHHSI.

Toukocnounas xpomamozpagus. CynHOCTb METOAA M 00JIACTH IPUMEHEHHUS.
2.5. [Ipyeue memoowl pazdenenus u KOHYEHMPUPOGAHUS

[Iporuiecce! U peakiyu, JeKalire B OCHOBE METOI0B. TepMoIMHAMUYECKHE U KHHETUYECKHE XapaKTePUCTUKH
paszencHus U KoHIeHTpupoBanus. Knaccudukaius MetonoB. CoueTanue pa3aeicHUs U KOHIICHTPUPOBAHUS C
MeToZaMu ompesencHus. [IpuHImnel BEIOOpa MeTo .

Copbyuonnvie memoosi. Kitaccuukaiys mo MexaHiu3My B3auMOJICHCTBHUS BEIIECTBA C COPOCHTOM, CIIOCO0Y
OCYILECTBIICHHS MTPOIIECCa, TEOMETPUUESCKUAM MPU3HAKAM HEMOABIKHON (ha3pl. KomrnuecTBEHHOE ONUCcCaHKe
copOIMOHHBIX MporieccoB. COPOCHTHI.

Oxempakyus. CymHOCTh MeToa. 3aKoH pacnpezeneHusi. OCHOBHBIE KOJMUECTBEHHBIC XapaKTEPUCTHKH.
Knaccudukarust 5KCTPpaKIMOHHBIX MPOIECCOB 10 THITY UCIOJIb3yEMOT0 IKCTPAreHTa, THITY 00pa3yOIIIXCs
COGHHHeHHﬁ, TEXHHUKE OCYHICCTBIICHUS. OCHOBHI)IC THUIIBI COG}II/IHCHI/If/'I, HCIIOJIB3YEMbBIX B OKCTPAKIIUU. Knaccm
OKCTPAreHTOB.

OcaxxaeHne 1 COOCaXICHHUE.

OnexktpoxuMudaeckne Merosl. Kinaccudukanms. DnekTpoBblaeeHne, IeMeHTalus, anekTpodopes, nzoraxodopes.

3. MerpoJsiorusi u XeMOMeTpUKAa
3.1. Mempwzaeuttecxue OCHOBbl XUMUYEeCKOo20 aHaiu3a

AHaTUTHYECKHUM CUTHAII. PeSyJ’II)TaT aHaJIn3a Kak cnyqaﬁHaﬂ BCJIMYMHA. HOFpCIIIHOCTI/I, CII0COOBI UX
KJ'IaCCI/I(l)I/IKaIII/II/I, OCHOBHBIC HICTOUYHUKHU HOFpCmHOCTGﬁ.

CucremMaTHYECKHE IMOTPEITHOCTU B XUMUYCCKOM aHAJIU3E. HpaBI/IHBHOCTB M CIIOCOOBI IMPOBEPKU IPABUIIBHOCTH.
3aKOHBI CIIOXKECHMS HOFpCIHHOCTCﬁ. PGHHTI/IBI/ISaIII/IH, KOHTpOJ'IBHBIﬁ OIIBIT. PaHHOMI/ISaHI/Iﬂ.

CrnyJaliHBIe TIOTPEITHOCTH B XUMHYECKOM aHajim3e. | eHepanbHas u BEIOOpOYHAst COBOKYITHOCTH PE3YJIbTaTOB
XUMHYECKOTO aHaJIn3a. 3aKOH HOPMAJIBHOTO PaclpeelieHus pe3yIbTaToB aHalli3a, ero nposepka. Pacnpenenenne
ITyaccona. CtaTucTHKa MalibIX BEIOOPOK. Bocpon3BoauMocTh. CTATHCTUIECKUE KPUTEPUHU: MATEMAaTHIECKOE
okuganue (reHepajbHOE CpelHee) U reHepajbHas JUCIepCHs Cly4aiiHON BeJIMYHHBI, BHIOOPOYHOE CpeHee,
JCIIepCHUsi, CTaHAAPTHOE OTKJIOHEHHE, JOBEPUTENIbHASI BEPOATHOCTb U JOBEPUTENbHBIN HHTEpBan. CpaBHEHUE IBYX
(xputepnii Pumepa) u HeckosbKuX (Kpurepun bapriepa, Kokpena) nucniepcuii. CpaBHeHHe ABYX (KpUTEpHHA
Crbro/ieHTa) U HECKOJIBKUX (KpuTepuii Puiiepa) cpeqHuX pe3yabTaTOB XUMUYECKOTO aHaIN3a.



UysctBHuTenbHOCTE. Koaddumment ayBcTBuTenpHOCTH. [Ipeaen oOHapyKeHMsI, HUKHSIS TPaHHIIA OTPEIeIITeMbIX
coJiep>KaHni, MX CTATHCTUYECKas OleHKa. [TorpemHocTH OTAEIbHBIX CTAIUI aHaTu3a M KOHEYHOTO Pe3yIbTaTa.
[IpumeHeHre JUCTIEPCUOHHOIO aHAJIN3A U1l OLIEHKU NOTPEIIHOCTEN OTAENBHBIX CTAAUN U ONlepaliiii XUMUYECKOIO
aHanm3a. [IpoBepka 3HAYMMOCTH BRIOOPOYHOTO KO3 HUIHEHTa KOppeIsuH. Vcmons30BaHne KOPPEISIIHOHHOTO
aHaM3a ISl MPOBEPKH HE3aBUCHMOCTH JIBYX aHATUTHIECKIX METOIHUK.

[IpuMeHeHHe perpecCHOHHOrO aHalu3a Ul IOCTPOSHUS TPayHpOBOYHBIX 3aBHcHUMocTel. Haxoxnenue
COZIepIKaHMS BEILECTBA 110 IPaJyHPOBOYHOI 3aBHCHMOCTH, CTATHCTHYECKAs OLICHKa pe3ysibTaTa. MaTteMaTndeckoe
IUIAHUPOBAHUE ¥ ONITHMH3ALNS aHATUTHIECKOTO SKCIIEPUMEHTa C HCIOJIB30BAHUEM JAUCIIEPCHOHHOTO
MHOT'OMEPHOT'O PErPecCHOHHOr0 aHain3a. CTaHIapTHBIE 00pa3ubl. ATTeCTalus ¥ CTAaHAAPTU3ALUS METOIUK.
AKKpeanuTaIs aHaTNTHYECKUX JIAO0PaTOPHIA.

3.2. KomnvromepHuie memoobl 8 AHATUMUYECKOU XUMUU

[Tytu nucnons3oBanust IBM B aHanuTudyeckoil xumun. MHOroMepHbIe JaHHBIE B XMMUYECKOM aHanuse. [lepBudnas
0o0paboTka maHHBIX. KoppenrpoBaHHBIE TaHHBIC; IOHIATHE 00 aHAIN3E TIIABHBIX KOMIIOHEHTOB ((haKTOPHOM
aHanuse). MHOroMepHbIe perpeccus 1 IrpagyupoBka. [IoHsTHE 0 MeTonax Kiaccu(HKaMU U PaCIIO3HABAHUS
00pa3oB, KIacTepHoM aHanuze. [IocTpoeHNe U HCIIOb30BaHUE HENUHEIHBIX TPaTyHnPOBOYHBIX 3aBUCHMOCTEH.
Dypbe-nipeodpa3oBaHue, ero UCIOIb30BAHUE TS (QUITBTPALIMH IIYMOB U CHIDKCHHUS MIPEICIIOB 0OHAPYKCHUSL.
PacyeTsl XUMHUYECKHX PaBHOBECHH.

4. ABTOMAaTH3AlUA AHAJIN3A

ABTOMaTu3anus 1a00paTOPHOTO aHAIK3A M IPOU3BOACTBEHHOTO KOHTPOJIS, IEPHOANIECKOTO, TUCKPETHOTO aHAIN32a
Y HETIIPEPBIBHOT'O aHAJIN3a B TIOTOKE. ABTOMAaTH3UPOBaHHBIE IIPHOOPEI, CHCTEMBI 1 KOMILIEKCHI, aBTOMATHI-
aHAIM3aTOPBI JJIs Ta00PATOPHOTO M IIPOU3BOICTBEHHOTO aHaln3a, poOoThl. [IpuMepsl cOBpeMEHHBIX
BBICOKOO()(hDEKTHBHBIX aHAJTUTHYECKUX MPUOOPOB-aBTOMATOB. [IpOTOUHO-MHKEKIIMOHHBIN aHAIN3.

5. AHAIU3 KOHKPETHBIX 00beKTOB
5.1. Ananumuueckuti Yuki u cmaouu aHaIu3a

Br10op MeToza 1 cxeMbl aHaIHM3a, 0TOOP MPOOBI, TOAr0TOBKA MPOOHI (Pa3IokeHNe, pas3ielieHne, KOHIEHTPUPOBAaHUE
U IpyTHe Ollepannm), MoJydeHIe aHATUTHYECKOH (POPMBI, I3MEPEHHE aHAINTHIECKOTO CHT'HANa, 00paboTKa
Pe3yJIbTaTOB U3MEPEHUH.

5.2. Ilpoboombop u npobonoodzomosxa

[pexncraBuTenbHOCTH MPOOBL. OTOOP MPOO TOMOTEHHOTO M TE€TEPOreHHOI0 COCTaBa; CPEIHUX MPOO TBEP/IBIX,
KHUAKHAX ¥ Ta3000pa3HBIX BELIECTB; TOKCUYHBIX U PaJHOaKTHBHBIX MPpo0. OCHOBHBIE OIepaliyi NepeBo/ia Npoos! B
(hopMy, yIOOHYIO IS aHAITK3A.

5.3. Ocnosnwvie ob6wexmeol. Ieonocuveckue obvekmol

AHaim3 CHIINKAaTOB, KapOOHATOB, JKEJIE3HBIX U MOJUMETAIINYECKUX PyA. Memannsl, cniagsl u npooyKmaol
Memannypeuieckou npomviuiienHocmy (aHaJIN3 YEPHBIX, IBETHBIX, PEIKUX, 0J1arOpOIHBIX METAIUIOB U MX CIIABOB).
Mamepuanvr amommotl npomviunenHocmu (ONpeeICHNE TOPUS, ypaHa, IUTyTOHUS, TPAHCIUTYTOHUEBBIX 3JIEMEHTOB
1 OCKOJIKOB JienieHusl. Heopeanuueckue coedunenus. AHaIN3 MAHEPANbHBIX YAOOPEHU, HEOPTaHNIECKUX BEIIECTB
BBICOKOW YHCTOTHL. Opeanuueckue gewjecmaa (IPUPOJHBIE U CHHTETHYECKHE, JIEMEHTOOPTaHNIECKHE, TOJIMMEPHL,
IPOAYKTH HeTenepepaOoTKH, OSIIKH, )KUPHI, YIIIEBOIbI; IECTHIUAB ). DIIEMEHTHBIA aHAIN3 OPTaHUYECKUX
BELIECTB.

XuMu4ecKkue u pu3ndecKiue MeToIb! (yHKINOHATIBHOTO aHaNn3a. MOJIEKyISIPHBIA aHATN3 OPTaHMYECKUX 0OBEKTOB.
AHain3 BEICOKOMOJICKYJISIPHBIX BEIIECTB, OPTaHUUECKUX MaTEPHAJIOB.

Buonozuueckue u meouyurcxkue oovexmol. CaHUTapHO-TUTUEHUIECKUH KOHTpOb. Kimmandeckuit ananus. ITuwyesoie
npoodykmsi. OTpeieieHNe OCHOBHBIX KOMIIOHEHTOB U IPUMECEH.



Ob6vexmul okpysicarouyeti cpedvl. OCHOBHbIE HCTOYHUKH 3arps3HEHUI U OCHOBHbBIE 3arpsI3HUTENN; METOMBI UX
onpenenenus. Onpeaenenne cymmapHsix nmokazareneit (XI1K, BITK u np.). Tect-meTomab!.

Cneuuaﬂbubze 00beKkmbl: TOKCUIHBIC U PaAuOaKTUBHBIC, B3PbIBYATHIC 1 JICTKOBOCILJIAMCHSAIOMINECA BEIICCTBA, I'a3bl,
KOCMUYECCKHUC 1 apX€OJOTrHYCCKUC 0OBEKTEI.
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