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[NPEANCIIOBUE

Bceria none3no u uHTEpEeCHO OPOCHUTH OOIIUH B3MIISA HA KOHKPETHYIO
00acTh HayKH, HAYMHAsI C OCHOBHBIX MOHATHI U TEPMUHOB U, KOHEYHO
Ke, C ee CTPYKTYphl. AHAIUTHYECKass XUMHUS HYKIA€TCA B IIHPOKOM
B3IVIs1/I€ — BeIb 3a MOCIIEIHNE ASCATUICTHS OHA CHIIBHO H3MEHMIIACK.
Camoe BaKHOE COCTOMT B TOM, YTO COBPEMEHHAs! aHAJIIMTHYECKasl XU-
MUl 1aJIeKO He TOJIbKO xuMusl. [Ipenaraempie Tenepb METOABI aHAJIN-
3a BELIECTB M MaTepuasoB MO3BOJISAIOT pelIaTh CIOKHEHIINEe HayuyHbIe,
MEINLMHCKNE, TMPOU3BOJICTBEHHBIE, KPUMHHAINCTUYECKUE U JpyTHe
3a[a4M, BbIIBUTA€Mble IIPAKTHKOM.

«BBenenue» B HayKy He 03HAYAET JAKOHUYHOTO M3JIOKECHUS «BCEH
HayKu». B 3Toii KHUTE JeHiCTBUTEIBHO PACCMOTPEHBI TOJIBKO 0O0IIUE BO-
NPOCHl aHATTUTUYECKOW XMMUH, IPUYEM HapsAy C OCHOBOIOJAralomiy-
MU TIOHSTHSIMH M CTPYKTYpOH 3TOM HayKu OOCYKIAaroTCsi, HalpuMmep,
Mepexo/l K BHEIa0opaTOpHOMY aHaJIN3y, aBTOMATH3AIMsl aHaJIN3a 1 €T
MaTeMaTH3alys, 3a1a4y [IPYU IPOBEICHUH JIOKAJIBHOIO U Hepa3pyllaro-
IEro aHaju3a U MHOTHe apyrue. bonpiioe BHUMaHKUE yAeICHO Xapak-
TEPUCTHKE TAKUX BaXKHBIX 00bEKTOB aHAJIN3a, KaK MUILEBbIC MPOTYKTHI,
JIeKapCTBa, reoIOTHUECKUEe 00BEKThI, METAIIBI U T. 1. [T1aBHOE Xe —
oOecrieueHue MPOAYKTUBHOTO Pa3BUTHUS HAayKH, KOTOpas Ha3bIBaeTCs
AQHAIMTUYIECKON XUMHUEH, M YCTIITHOTO PEeIIeHHs MPAaKTHIECKUX 3a/1a4d
XMUMHYECKOr0 aHaJIn3a. B KHUTre BBIIEICHO MECTO HCTOPUH aHAJIUTHYC-
CKOH XUMUH, reorpaduu ee Ba)KHEHITNX MUPOBBIX LIEHTPOB, METO10JI0-
THUYCCKUM aCIeKTaM 3TOW HAYKH U MEPCIICKTHBAM €€ Pa3BUTHSL.

OTt0op Marepuana ajsi 3TOW KHUTH, B TOM YHCIE HCIOJIb3yeMbIe
JeUHULIMK ¥ TaXKE B PSIJIC CIyYacB KOHIEIIUH, HeU30€)KHO OTPaKatoT
B U3BECTHOH CTENEHU CyObEeKTUBHbIE B3IVISAbI aBTOPA U €I0 OIBIT. DTO
€CTECTBEHHO, TaK KakK B JIF000H OBICTPO pa3BUBAIOIICHCS HayKe HE TaK
YK ¥ MHOTO HE3bI0JIEMOT0, KAHOHHYECKOT0, BCEMH MPU3HAHHOTO.



4 TIpenucnoBue

IIpu odopmiaeHun KHUrH OOJNBIIYIO IOMOIIb OKasauu Haranbs
Bnanumuposna I'paueBa u Onbra Uropesna IlonoBa, KOTOpbIM s BbIpa-
JKal0 UCKPEHHIOIO MTPU3HATENBHOCTD.

Bce 3ameuanus OyyT IpUHSTHL ¢ O1aroJapHOCTBIO.

O. A. 3onomos



Ihasa 1 o

OCHOBHBIE ITOHATHSA repn

QCHOBHBE NOHATHA
B AHANHTHYECHOH
XHMHH

1.1. Boaubie 3ameyanus

Pene Jlexapt mucam: «OnpenensiiTe 3HAYCHUSA CIIOB, U BbI N30aBHTE
MUD OT IOJIOBUHBI ero 3a0myxneHui». C JlekapToM Helb3sl HE cora-
CUTBCS, IOATOMY HauaThb CIEAYeT UMEHHO C OINpPEIENIEHUs] OCHOBHBIX
TEPMHUHOB, HanboJiee YacTo UCIONb3YeMbIX Ha3BaHUH, TJIABHBIX MOHS-
THH, C yACHEHUS MX CMBICIIAa U COIEPIKaHUSI.

Pocculickast TepMUHOIOTHS 110 AHATUTUYECKOM XUMHUHU UMEET 10
KpaliHel Mepe 1Ba HCTOUHUKA. OCHOBHOM — pycCKas XUMHUYECKast Tpa-
JUIIHSL, 3aKpeIJICHHAss B HAyYHBIX JKypHajaX, 0COOeHHO B «KypHaie
AHAIUTUYCCKON XUMHUM», ydeOHUKaX W MoHorpadusx. TepMmuHoIO-
THsl TTOTIONIHAJIACHh U TIOTIONHAETCS peKOMEHAAaUAMU MexT1yHapoIHO-
ro coro3a Teopernueckoil u npuknanHon xumun (MFOITAK). Bropoit
WCTOYHUK — METPOJIOTHS, peKOMEeHIaIrui MeXIyHapoIHOH oprann3a-
ruu 1o crangaprusaun (MCO) u poccuniickas (CoBETCKas) HOpMaTHB-
Ho-TexHuueckas gfokymeHTanuss — ['OCTsI u gpyrue JOKyMEHTBL. DTH
JIBa MCTOYHHKA, KaK MPABUIIO, JaBAJIH HEIPOTUBOPECUUBBIC TEPMUHEI,
HO OBIJIM U OCTAIOTCS HEKOTOPBIE HECOBIAJICHMS.

TpaauumoHHass TEPMUHOJIOTHS (HA30BEM €€ «XMMUYECKON») IIH-
POKO UCTIONB3YeTCsI HAydHBIM COOOIIECTBOM, B 00pa30BaTeNILHON cperie
¥ BO MHOTHX HayYHBIX H3JIaHUSIX; «METPOJIIOTUYECKAs TEPMHHOIIOTHUS
(M3 HOPMATUBHO-TEXHUYECKOM JJOKYMEHTAIIUN) — B TOCY/IaPCTBEHHBIX
ciyx0ax U B MPOU3BOACTBEHHOM cepe.

EctecTBeHHO, CYIIECTBYET CTPEMJICHHE OOCCIICUUTh CIUHCTBO
SI3BIKA, KOTOPBIM TTOJIB3YIOTCSI XUMUKH-aHAIUTHKY PA3HBIX HAIMpaBie-
HUW U pa3nuyHON NpuHaIexHoCTH. [Ipn peanusamnuu 3Toro crpemM-
JICHUS! JOJDKHBI JIGMCTBOBAaTh HE YKECTKHE JCKPETHI, a CKOpee CHiia
ABTOPUTETA W 3JPaBbIii CMBICI. [lekpeTupoBarh B 3TOH 00JacCTH HE
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oueHb dP(HEKTUBHO HE TOJIBKO CO CTOPOHBI, CKa)KeM, TakoW 0OTIIe-
CTBEHHOH opranuzauuu, kak Hayunsiii coer PAH no ananutuueckoi
XUMHH, HO M CO CTOPOHBI rocyaapcTsa. Tak, u3BecTHo, uto B Poccun
nocie 2004 r. TOCTsI He HOCST CTPOTO 00sI3aTEIBLHOIO XapakTepa, a
Ha HayKy, BbICIIee 00pa30BaHUE M HEKOTOpBIE Apyrue chepbl OHU U
paHbIlle He pacupocTpaHsmch. OMHAKO HE HAJ0 OTPHUIATh, YTO €CTh
MHOTO TIoe3HbIX 'OCToB, B TOM YrHCIie 110 XUMHYECKOMY aHAIIN3Y U
Jake 1O ero TEPMHUHOJIOTUH.

WnpiMu crioBaMu, HaJO JOCTHraThb KOHCEHCYyca Ha MPOQeccHo-
HaJIBHOI OCHOBE (B CBOEM KPYT'Y) U CTapaTrbCs MPUIACPIKUBATHCS ITHX
JIOTOBOPEHHOCTEM.

1.2. AHaquTHYecKasg XUMMSA

[Ipekae Bcero cieayeT IOTOBOPUTHCS O TOM, YTO MbI OyJieM ITOHUMATh
0/l aHAJTUTUYECKON XxuMue. MoxHo noxarh miedamu: «Heyxenu Ha
ATOT CYET UMEIOTCS pa3Hormacusi? Beem ke SICHO, 9TO TaKOe aHAIUTH-
yeckas Xxumus». 3BecTHbi amepukaHckuil aHanuTuk Y. H. Peitnu, He
TIOYKEIIABIINIA TPATUTh MHOTO BPEMEHH Ha JMICKYCCHUIO 00 OTIpeieIeHnn
Halleil HayKW, HAaMKUCal TO JIU B LIYTKY, TO JIM BCEPbE3, UTO «aHAIH-
THYECKas XUMHUS — 3TO TO, YEM 3aHUMAIOTCS aHATUTUKIY. 3a0aBHO,
KOHEYHO, HO HIYETO HE TIPOSICHSCT.

HyxHubl 1M BOOOIIE UYETKHWE OMpEeaeieHUsS TaKHX IOCTAaTOTHO
SICHBIX, Ka3aJ0Ch Obl, MOHATHH, KaK «aHAJUTHYECKAs XUMUI», «XHU-
MuuecKui ananu3»? JKu3Hb mokasana, 4To HY>KHBI U J1ake O4eHb. B
Hay4YHO-UCCIEAOBATEIbCKUX UHCTUTYTAX, B IIECHTPATIbHBIX 3aBOJCKUX
a00paTopusiX MOKHO BCTPETUTh TAaKHE BOT BBIBECKM Ha JIBEPSX:
«JIabopaTopus CIIEKTPATHHOTO aHAIN3a», TAE COCPEIOTOUCHBI aTOM-
HO-DMHUCCHOHHBI W aTOMHO-a0COPOIIMOHHBIA METONBI, a HeIomare-
Ky — «Jlaboparopus aHaMUTHYECKON XUMUN». 3HAYHT, B 3TUX HHCTHU-
TyTax, Ha 3TUX 3aBOJAaX CHEKTPaJbHbIA aHAM3 HE CUUTAIOT YaCThIO
aHanuTHdeckod xumuu? Wnu eme komOunanus: «Jlaboparopust xu-
MHUYECKOTO aHalu3ay, «Jlaboparopust xpomarorpaduueckoro aHajiu-
3a», «Jlaboparopus peHTTeHO(DITyopeCIeHTHOTO aHann3a. OIsITh BO-
MPOC: a XpoMaToTrpauICCKUil aHAIN3 pa3Be He XUMUICCKUH aHaTH3?
[lyTanuma oyeBuHAS: MHOTHE HE pPa3INYalOT XUMUYECKUH aHAIN3 U
XHMHYCCKHE METOIbI aHAIN3A.
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Bonee nnm meHee cornacoBanHas AepUHALINS aHATUTHIECKON XH-

MHUH HCO6XOI[I/IMa, ITOCKOJIbKY:

pa3HbIe IIKOJbI CHEIUANTNCTOB-aHATUTUKOB MOTYT BKJIAbIBATh B
TEPMUH «AHATUTUYECCKAs XUMUS) PA3HOE COMEPIKAHNUE;

JIIONIM, TIPUHUMAIOIINE pEIIeHNe, KPEAUTOAEPKATeI U yUeHbIe-
CMEXHUKH JIOIDKHBI UMETh COBPEMEHHOE ITPE/ICTABICHUE O TOM,
YTO TaKoe aHAIMTHYECKass XUMUS;, MHA4Ye, CKaKeM, ACHBTH, TIPe]-
Ha3HAYEHHBIC AJIs PAJUOAKTHBAIIMOHHOIO aHajau3a, MOUAYT HE
10 BEJIOMCTBY aHAJUTHYCCKOW XUMUH, a K (PU3HKAM-sICpPIIIKAM,
BO3MOYKHO, MACTHTBIH aKaJIEMUK-OPIaHUK Oy/IeT UCKPEHHE 3a0i1y-
JKIATHCS, 9YTO ¥ HBIHE aHATUTUIECKAst XUMHUS — ITO KIIACCHYECKHH
KA4ECTBEHHBIN aHAIU3 U KJIACCUUECKUNA «MOKPBI» KOIMYECTBEH-
HBIH, KOTOpBIE OH u3ydan 50 et Ha3az,

YETKOTO OTIpeie]IeHUs TPeOyeT MperolaBaHie aHATUTUICCKON X1-
MUH, IPUTOM €IMHOE TIOHUMAHKE JOJDKHO OBITh B Pa3HBIX By3ax,
HWHa4€ MbI 3allyTacMCs.

AHAAUTNYECKAA
XUMUH:

npobAeMbl
U gocTwkeHus

Puc. 1.1. Kuura 0. A. 3o510T10Ba «AHanutuueckas xumus. [IpoodiemMsr u 1o-
CTHKEHHSD»
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Hy a teneps no cymectsy. [Ipoiiie Bcero ckazarb, 4TO aHaIUTHYE-
CKasi XMMUS1 — HayKa 00 ONpeelIeHUA XUMHYECKOTO COCTaBa BEILECTB
U MaTepuajoB. B o0miem 3To Xopoliee onpeaeneHue, O1HaKo OHO 104-
TH HE PaCKPhIBACT KOHKPETHOTO COACPIKAHUS ITON HAYKH.

Bot Heckonbko apyrast 1eUHUIMS: aHATUTHYECKas XUMUsI — Ha-
yKa 0 METOZIaX M CPEJCTBAX XUMHUYECCKOTO aHAJIN3a BEIICCTB U MaTepH-
anoB. Hernoxoe omnpeiesnenyie, HO HaJ0 BCIIOMHUTh, YTO HAPSy C Me-
TOMIAMH U CPEACTBAMHU B aHAJTMTHUCCKOW XUMHHU CEPbE3HO 00CYKIAIOT
eIlle MTPHUHITUITBI, OOIINE TOIXObI, OOIIUE aCTIEKThl aHAIN3a, HAIIPUMED
METPOJIOTHI0O XUMHUYECKOTO aHAJIM3a, TeOpUto oTOopa mpod u T. A. Kpo-
M€ TOTO, TOMHMO OTIPEJIENICHUS] XUMHUYECKOTO COCTaBa, aHATUTHICCKAs
XUMUSI TIOTYAC UMEET JICNIO C U3YUYCHHEM XUMHYECKOTO CTPOSHUS, 0CO-
0enHo B chepe opranmyeckoro ananmusa. He Oyzmem Tarxoxe 3a0bIBaTh, 4TO
Hallla Hayka pa3padarhiBaeT U COCOOBI aHATTH3a PA3IUYHBIX OOBEKTOB.

[Ipemnaranacek u Takas jeQUHUALUS aHATUTHYSCKOW XUMHUU: 3TO
HayKa O NOJIy4YC€HUHU CUT'HAJIOB, HECYUINX HH(bOpMaIII/IIO 0 XUMHUYCCKOM
cocrage.

OnuH pa3 Ha OOIIeeBPOITEHICKOM YPOBHE OBbIIa Ta)ke cOo3IaHa KO-
MUCCHS C 3a/1a4eil BBIPabOTaTh OTNpe/IeIeHHe aHATTUTUICCKOW XUMHUH, U
aBTOP ATON KHHUTW BXOAMI B ee cocTaB. [locie mpoBeneHus: KOHKypca
KOMUCCHEH ObLIa MpeJIoKeHa CIeAYIoIIas e(hUHHUIIHS:

Ananutnyeckass XUMHASI — 3TO HaydHas AJUCHHUIUIMHA, KOTOpas
pa3BUBAET W MPHUMEHSET METOJBI, CPEJICTBA M OOIILYI0 METOJOJIOTHIO
noxydeHus MH(GOPMAIIUK 0 COCTaBe U MPUPOJIE BEIIECTBA (B IPOCTPaH-
CTBE U BPEMEHH).

ABTOp 3TOf KHUTH HAaXOAWUTCS B MOJOXEeHWN PaOmHOBMYA W3 W3-
BECTHOTO aHEKJI0Ta COBETCKUX BpeMeH: «PaOMHOBHYA CITPALIMBAIOT HA
napTUiHHOM OFOPO, MMEET JIW OH MHEHHE IO JaHHOMY BoIpocy, Padu-
HOBHY OTBEUAET, YTO MHEHHE OH MMEET, HO C HUM He corviaceH». He-
CMOTpsI Ha y4acTHE B BBIPADOTKE MPHUBEACHHOW jae(GUHUIIMU, aBTOP
NPEANOYUTACT APYTYIo (S CUMTAIO0, YTO «HH(OpMANHUsA O IPUPOJC Be-
MIECTBa» — ATO YK CIUIIKOM IIIHPOKO):

AHaJIUTHYECKAs] XMMHSI — DTO HayKa, CO3JAIomias U pa3BH-
BafoIas OOMIYI0 METOIOJOTHIO, METONBI W CPEACTBA OIPEACIICHUS
XUMHYECKOTO COCTaBa BEIIECTBA, a TAKXKE pa3padaThIBatoIIas ClIoCOOBI
aHaJM3a Pa3InYHbIX OOBEKTOB.
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Hagum HeOompIue mosicHeHus. O0Mmas METOA0IOTHSI — 3TO, yC-
JIOBHO, BCE TO BYXHOE, YTO HE METOJIBI Ml HE CPEJICTBA: YIIOMUHABINASICS
METPOJIOTHS aHalIn3a ¥ Y4eHHe 00 oTOope mpo0, MPUHIIUITE aBTOMATH-
3alMM U KOMIBIOTEPU3AIUU aHANN3a, IyTH €T0 MUHUATIOPU3AIUH U T.
1. Ilog cpeacTBaMu ompeseneHuss XMMUYECKOTO COCTaBa MOHUMAIOTCS
MpHUOOPHI, armaparypa, peakTHUBBI, CTaHJapTHBIE 00Pa3IIbl U JIp.

Hamra nayka HaxomuTcs B IepHO/ie MHTEHCUBHOTO Pa3BUTHS, TIpe-
TepIieBaeT KauecTBeHHbIEe n3MeHeHus. [Ipu coxpaneHnn oOmwx remnen
(XOTS W 31ech HY)KHBI OTOBOPKH) M3MEHSETCSl ee conuepkanue. [Ipu
CWJIBHO# JiepopManiuu 001aCTH 3HAHUS, BO BPEMSI JIOMKH CTaphIX MPeJi-
CTaBJICHUH O HEeH BOMPOCHI «CaMOTIO3HAHUA» HAyKH, €€ METOA0JIOTUN
Bceraa nprodpeTaroT 0cobyro BaXXKHOCTh U mHTepec. Ho BMecTe ¢ Tem
B TaKWe MEPHOJbl U pelIaTh mogo0HbIe BOTIPOCH! TPYIHEE, TOCKOIBKY
MHOTOE €Il HEe YCTOSIIOCH.

C OBICTPBIM pa3BUTHEM M TpaHc(hoOpManmeil HayKu O XUMHYe-
CKOM aHaJM3€ CBsI3aH M BONPOC O ee Ha3BaHWM. B Ha3BaHWU «aHa-
JUTUYECKass XUMHUSD) OMPENEeAIoNnIee CIOBO «XUMUS», TOITOMY HWHO-
I7la TIOSBISIETCS CTpEeMJICHHE BBIACIUTh M3 aHATUTHYECKOW XUMUU
¢u3nuecKkue u, HaIpuUMep, OMOXUMUYECKHE METO/IBI aHATN3a U JTaXKe
xpomarorpaduro. Pasymeercs, 3T0O He TONBKO HENPAaBHIBLHO, HO U
HegonycTuMo. COBpEeMEHHAsl aHANUTHYECKAs] XUMHUS YXKE JTaBHO HE
TOJIBKO XUMUS. ApceHal ee MOAXO0J0B, METOJIOB U CPECTB MOCTOSH-
HO PaCIIUPSIETCS, B TOM YHCIIE IyTEM CO3MaHHUS HOBBIX METOIIOB HA
OCHOBE Pa3HOOOpa3HBIX CBOWCTB BEmECTB, (M3MUECKUX SBICHUN U
3akoHOMepHOcTed. OTHAKO HAa3BAHHE C KIFOYEBHIM CIOBOM «XHMHUS»
nmoyac OTIIYTHUBAET, HAIpUMeEp, (QU3UKOB, 3aHUMAIONIUXCS XHUMHUYE-
CKMM aHAJM30M M HUCIOJB3YIONUX IS 3TOrO sJepHO-(QU3nUEeCKue
WM CHEeKTpOocKonmuyeckne Metonbl. OHO Jaxe MPOBOIMPYET HEBEp-
HBIC OpTaHU3aIMOHHO-(OUHAHCOBBIC PEIICHMUSI.

CoBpemMeHHasl aHaJIMTUYeCKas XUMHUSI, OCTaBasiCh, C OJTHOM CTOPO-
HBI, YaCThI0 XHUMHH, C IPYTOH (DAKTUIECKH CTAHOBUTCS CAMOCTOSTENb-
HOW 00J1aCThIO0 3HAHUS, HOBOM «MEraUCIHILIMHONY. AHAIUTHYECKas
XUMUS Oazupyercst Ha XUMUH, PU3UKe, OMOXHUMUH, MaTeMaTuKe, Teo-
puu nHGOPMAIINHU, HA PAJIC YUCTO TEXHUUCCKUX Jucumind. OTciona u
HEey100CTBO ¢ Ha3BaHWEM «aHATUTHYECKAs XUMHSD», U 3TO HEYA0OCTBO
OIIyTIAETCS Y>Ke JaBHO.
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Bo3nukaer Bompoc: 4To AenaTh?

3nech ecTh MO KpailHel mepe ABa BapuaHTa. BapuaHT mepBblid:
COXPaHUTh TEPMHUH «aHATUTHYECKAS] XUMHUSD», IOCTAPAThCsl HATOJIHUTD
€ro HOBBIM COJICPI)KaHHEM U IOOUTHCS TIOBCEMECTHOTO TOHUMaHMS 3TO-
ro HoBoro cozaepkanus. [1o atomy mytu nonun B CILIA. Bapuant BTO-
poii: BBecTH HOBO€ Ha3BaHue. Ho kakoe? M xak ero BBOIUTH — cpas3y
i nocrenerHo? JXKectko win hakynsTaTHBHO? DTH BOIIPOCHI OTYACTH
VIIJTH B UCTOPHIO, TIOCKOIIBKY YK€ TIPE/IIOKEHO HECKOJIFKO Ha3BaHUH 1
HEKOTOpBIE M3 HUX MOIYYMIH IUPOKOE PaclpoCTpaHEeHHUE.

Uro xe 3T0 3a Ha3BaHUsA?

AHanutuka Analytics (aHr.),
Analytik (rem.), Analytica

Ananmutndeckas Hayka (Haykn) — Analytical Science (Sciences)
XuMHUUIecKasi METPOIIOTHS Chemical Metrology

AHanuTHYecKas TeXHOJIOTHS Analytical Technology

PycCcKOSI3bIUHBIN TEPMUH «aHAJIUTUKA», MPEIJIOKEHHBII aBTOPOM
9toit kauru B 1970-x rr., mupoxo ucnois3yercs. Hampumep, Hanbonee
KpyIHas KOH(EpeHLUs B Halllel cTpaHe HasbIBaeTcs «AHanuThka Poc-
CHM»; KaKble Ba rofa B MIOHXEHE MPOXOAUT BBICTaBKa «Analyticay,
a yueOnuk 0. f. XapuTtoHoBa [y MEIULIMHCKUX By30B UMEET HEMHO-
IO CTpaHHOE JBOWHOE Ha3BaHUE «AHaJUTHYEeCKas XUMUSI. AHAIUTH-
ka». Kpome Toro, nox HazBaHMeM «AHAJIUTHKA» U3AETCA HECKOJIBKO
JKYPHAaJIOB.

1.3. XuMuyeckuii anaaus

[TonsiTHE «XUMUYECKUN aHAIHU3)» KAKETCS COBEPIICHHO SCHBIM U HE
HYKJTAIOIIUMCS B OTIPEACIICHUH; BCE JK€ 3HAIOT, UTO TAKOE XUMUUECKHUMA
aHaN3.

Pazymeercs, Bce 3Hatot. [IpaBaa, HHOIZIa B 3TO CJIOBOCOYETAHUE
BKJIAJIBIBAIOT PA3HBIA CMBICT, ITO3TOMY HAJI0 JJOTOBOPUTHCS O €IUHOM
MMOHUMAaHUH U STOTO TEPMHHA.

XMMHYeCKHUH aHAJIN3 — 3TO HKCIEPUMEHTAIBHOE MOJIy4YeHHE
nHpOpMAIIMA O XMMHUYECKOM COCTaBe OOBEKTa M COOTBETCTBYIOIIAS
00J1aCTh AEATEIILHOCTH.
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[lonsATHE «XUMHYECKHI aHAIIN3)» JIeTalbHee OyIeT pacCMOTPEHO
YyThb MO3KE, B IJIaBe 2.

Mgl OyzneM MHOTIIA TTOJIb30BATHCS €IIe MOHATHEM «aHAIUTHYECKAast
ciy>k0a», oA KOTOPOH MOHMMAeTcs CUcTeMa 0OecTieueHnsl aHaluTU-
yeckoit nHpopmanueil. bonee yerkas, 6onee crporas neUHHULUS BbI-
msiaena Obl CIeTyIoNTM 00pa3oM: aHATUTHYECKas CIy)0a — 3TO CH-
CTeMa OpraHu3alMid, METOIO0B, NPHOOPOB, HOPMATUBHO-TEXHUUECKON
JOKYMEHTAlLlH, CPEICTB METPOIOTUIECKOr0 00ecIIeueH s 151 BBIION-
HEHHSI KOHKPETHBIX aHAJIM30B M OCYIIECTBICHHUS aHATUTUYECKOTO KOH-
TPOJIsl, OOBIYHO B MaCCOBOM TIOPSIIIKE.

HAAMTINKA
1 KOHTPOAD

Hanypuso-npasnansof syEHaN no aHaneTee,
FEOOIHE, RMITERNOTAH W DT 8 L

N A U K

2010 LAT

Erarrposspa Gupus S CTRD pas
[

Puc. 1.2. Hexotopsle XypHaIIBI [0 aHAINTHYECKONH XUMHUH HE COZIepIKaT B Ha-
3BAHUM CJIOB «QHATUTUYECKAsT XUMUSD)

Pazymeercs, aHaimTudeckas ciayx0a JOJDKHA MMOCTOSHHO IOJITH-
THIBATHCS AaHAJIMTUYECKOU XUMUEN KaK HayKol. Mex 1y aHaJTMTHYECKOU
XUMUEH ¥ aHAJIMTUYIECKOW CITy)KOOW HET pe3KOW T'paHWUIIbl; HAIIPOTHB,
ecTh TepekpbiBatonirecs: obmactu. Co3naHue W COBEPIICHCTBOBAHWE
METOJIOB aHAJIM3a, U3yUYCHHUE MPOLIECCOB, JIEKAIIUX B OCHOBE METOOB,



12 I'masa 1

pasBuTHE OOLIEH TEOPHUH — BOT MPEpPOraTuBa aHAJUTUYECKOW XUMHU
KaK HayKH. BbIlonHeHre KOHKPETHBIX aHAJIM30B, OCYLIECTBICHUE KOH-
TPOJIE MPOU3BOJCTBA, HAPUMEP, MHIIEBBIX MPOAYKTOB MM KOHTPO-
751 XUMUYECKOTO COCTaBa OOBEKTOB OKPYXKAIOIIeH cpefibl, ydyacTue B
MHTEPIPETANH TIOJyYSHHbBIX JaHHBIX, CePTH(GUKANNHA TPOAYKIUH H
T. I. — BCE 3TO 33/1a41 aHAJTUTUYECKON CiIykObl. Pa3paboTkoii xe me-
TOAMK aHAJIM3a KOHKPETHBIX OOBEKTOB 3aHUMAIOTCS M aHAJUTHYECKas
XUMUS, U aHATATHYecKas ciry:k0a. CriocoObl 00paObOTKH JaHHBIX, 00e-
CIICYCHME KauecTBa aHalM3a JIeKaT B cepe UX COBMECTHBIX MHTEpE-
COB.

K ananutuueckoii ciyx0e Mbl e111e BEpHEMCS B CIICIYIONICH IT1aBe.

1.4. Ipyrue moHATHS W TePMUHBI

Hwxe nmpusenens! pekomenaanmu Hayunoro cosera PAH mo ananuru-
YECKOW XMMHUU, OTHOCSAIIMECS K PSY BOKHBIX TEPMHHOB, MTOCTOSTHHO
MCTIOJIh3YEMBIX aHATUTHKaMH [1].

Ananumuueckuii KOHMpoIb — MPOBEPKA COOTBETCTBUS pe3yibTara
aHaJM3a 3a/JaHHBIM TPEOOBAHMSAM, HOPMAaM, YCIOBHSIM.

Monumopune — OTHOCHUTENBHO TPONOIDKUTEIBHOE HaloneHne
3a M3MEHEHHEM MapaMeTpoB (cocTaBa) 0OBEKTa MIIH Tpoliecca, (huKca-
U] I3MEHEHNH BO BPEMEHH.

TepMHHBI «aHANH3», «KOHTPOJbY, «MOHHUTOPUHT» WHOTAA OTOX-
JIECTBIISIFOT, MEXKIY TEM Yallle BCETO dTH TEPMUHBI HEB3aHMO3aMEHSIEMBI.
AHaNn3 — MOHATHE MIMPOKOE; aHAJIU3 JeNlaeTCs Ul pa3HbIX Leiel (B
NpUHIUIE — U 0€3 YTOYHEeHHS 1eNnei), B TOM 4YHcie U Ul KOHTPOJIS
1 MOHHMTOpWHTA. KOHTPOJIH ke — 3TO, KaK CKa3aHO BBIIIE, IMPOBEpPKA
COOTBETCTBHS 33/IaHHBIM TPEOOBAHUSIM, N3BECTHBIM YCIOBHUSIM. MOHH-
TOPUHT — HaOJIOZICHNUE 3a TapaMeTpamMu 00bEKTa FITH MPOoIecca, 3a SB-
JICHUSIMU B T€UEHHUE ONPEICIIEHHOTO MJIH HEOIIPEAEIEHHOTo BpeMeHu. B
psizie POCCUICKUX DKOJIOTHUECKUX JIOKYMEHTOB ONpENENeHHUEe MOHHUTO-
pHHTa, BKIIOYAOIIee POTHO3 WK MPHUHATHE PELIeHUH M0 pe3ysbTaraM
HAOTIONIEHNH M ke YyTh JIM HE pPeall3alliio dTUX pelIeHui, mpe-
CTaBIISIETCS HEOIPABIAHHO PACITHPEHHBIM.

Tpunyun ananuza — sBIIEHUE, CBOWCTBO WA 3aKOHOMEPHOCTB, T10-
JIO)KEHHBIE B OCHOBY METO/Ia aHAJIN3a.
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Memoo ananuza — 1OCTaTOYHO YHUBEPCAIBHBIN U TEOPETHUECKU
000CHOBaHHBIH CIOCO0 MOTyYeHNsI THPOPMAITUH 0 XUMUIECKOM COCTa-
BE BEILIECTBA.

Memoouka ananruza — noapoOHOE ONMCAaHUE MTPABUII U ONleparui
oTIpesieIeHnsl COCTaBa 00BbEKTOB KOHKPETHOTO THIIA C UCIIOIb30BAHUEM
BBEIOPAHHBIX METOJIOB.

Ananum — oOHaAPYKMBAEMOE MITH KOJIMYECTBEHHO OTIpeesieMoe
BEIIIECTRO.

Uszmepenue — monydeHre WHQOPMAIMKM O BEIMYUHE (3HAYCHUM)
AHAJIMTHYECKOTO CHUTHAJA, T. €. (PU3MUECKOro CBOMCTBa (mapamerpa),
BEITMYMHA KOTOPOTO (PYHKIIMOHATIHHO CBSI3aHA C COCTaBOM, HAIPHMEP
C coziep)KaHHEeM JTaHHOTO aHaJINTa.

CrioBa «M3MEpEHHE», «H3MEPSTHY PEKOMEHIYeTCs OTHOCHTBH TOJIBKO K
AQHAINTHYECKOMY CHTHATy. DTO MOTYT OBITH CBETOIOIVIOLICHHE, CHJIA TOKa,
HOTeHIMad ¥ T. 1. K KOHIIEHTpAlMy WM KOJIMYECTBY CIOBA «H3MEPEHUE,
«U3MEepATH» OTHOCHTH HE pekoMeHayercs. Hampumep, He pexoMeHmyeTcs
TOBOPHUTH «H3MepeHHe cozepskaHus». CBsI3aHO 3TO, B YACTHOCTH, C TEM, YTO
MEXIy BEJIMYMHOH aHAJINTHYECKOTO CHUTHAJa M BEIUYMHON KOHIEHTPAlLlHH
€CTh YpaBHEHHE CBA3H (B pa3sHBIX METOHAX, €CTECTBEHHO, Pa3HOE), KOTOpOe
MOJKET OBITh HeHeaIbHBIM M Ha ITApaMeTPhbl KOTOPOTO MOT'YT BIHSTD YCIOBHS
sKcnepuMenTa. He roBopst yke o ToM 00LIeU3BeCTHOM (hakTe, 4TO H3MEpeHHe
AQHAJIMTHYECKOT0 CHI'HAJIA — JIMIIb OJHA M3 CTAJWH aHallN3a, IPUYeM YacTo
He camas TpyAHas (B TOM YHCIIE U ¢ TOYKH 3PEHHS COIIPOBOKIAIOIINX CTAIHIO
MOTPEITHOCTEH).

Taxum 06pa3om, peKOMEHIyeTCsl IPUMEHSTH CIESAYIOIIIE CI0BOCOYeTa-
HUSA: 00BEKT aHATU3UPYIOT; KOMIOHEHTHI (aHATUTHI) 0OHAPYKUBAIOT, UICH-
THOHUIMPYIOT, ONPEACIAIOT; AaHATUTHYECKUIT CUTHATI H3MEPSIOT.

Xotenock Obl TakKe MPUBECTH ONPENEICHUSI HEKOTOPBIX JPYTUX
MOHATUN W TEPMHHOB. B OTIMYME OT pacCMOTPEHHBIX BBIIIE, PEKO-
MEHJIOBaHHBIX HaydHBIM COBETOM, NPUBOAMMBIC HIDKE NEeDUHHIIUH B
M3BECTHOM Mepe HecyT Ha ce0e rmevyars CyObeKTUBHOCTH, TaK KaK OTpa-
JKAIoT JIMIIb MHEHUE aBTOPA KHUTH.

Xumuueckuii cencop — 3T0 YCTPOUCTBO, B HJcaje MOPTATUBHOE
M HE OYEHBb JJOPOroe, MO3BOJIAIONIee 0OpaTUMO, HETIPEPBIBHO, B PEXU-
Me peaslbHOTr0 BPEMEHH WJIM C MajIbIM BPEMEHEM OTKJIMKA OMpPEeATh
KOHIIEHTPALIUIO OJIHOI'O BELIECTBA B ONPENCIICHHON cpele; MeToiuKa
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>

Puc. 1.3. [IpumMep ra3oBbIX CEHCOPOB

OTIpe/IeNiCHHsT BEIIECTBA W TPaIyHpOBOUHAS] XapaKTEPHCTHUKA YacTO
«3aINTBD B CEHCOP, AOTOIHNATEIbHAS TPATyHPOBKa, KaK MPABHUIIO, HE
TpeOyeTcs.

Jemexmuposanue — TEPMHH, HEPEAKO HCIIONB3YEMBIH B 3Hade-
HUH 1 OOHapY>KeHHsI, U onpeaeieHus. Ero pekoMeHayercs IpUMEHSTh
TOJIBKO B MNPWJIOKCHHUU K IMMPOTOYHOMY aHAJIM3y METOAaMH XpOMAaTo-
rpaduy, KanowUIIPHOTO 3MeKTpodopes3a, MPOTOUHO-HHKESKIIMOHHOTO
aHaJM3a M €ro aHaJoramMu. [|pyrumu cloBaMH, JETeKTHPOBAHHE — 3TO
HETpepbIBHAS M 00paTHMasi perucTpanys aHAINTHYECKOrO CHTHAJIA B
MOTOKE JKUJIKOCTH, I'a3a WIK Aa)Ke TBepAbIX BeuecTB. OOBIMHO TEPMUH
«JIETEKTOP» MCIOIB3YIOT B MPUJIOKEHUH K TAKUM CUCTEMaM, 4To cOnu-
JKaeT MOHSITUS «ICTEKTOP» M «XUMUYECKHI CEHCOPY.

TepMUH «XMMHYECKHE CEHCOPBI» BOIIET B MOAY, €r0 4acTO HMCIIOJb3YIOT.
OpHAaKo B 3TO IOHATHE BKJIAJBIBAIOT Pa3HOE COACPIKaHNe, IPUUEM HaOIonaeTcs
TCHACHIMSA PACIIUPUTCIILHOI'O TOJIKOBaHUA TEPMHUHA. I/IHOF[[a XUMHUYCCKUM CCH-
COpPOM Ha3bIBAIOT YyThb JIKM HE J'IIOGI)Ie JaTYUKU B CIIOXKHBIX aHAJTITUTUYCCKUX MPU-
0opax U B IPOCTEUIINX aHATUTHIECKUX TECT-CPEICTBAX. DTOMY CIIOCOOCTBYIOT
1 HCKOTOPBIC Hy6n1/11<au1/11/1, A€ JaHbl ONPEACTICHUA XUMUYECKUX CEHCOPOB, XOTs
YacTh ATUX OINpE/CNICHNII He 00ecreYnBaeT KOHKPETHOTO, YETKOTO, KPaTrkoro
TONKOBaHUA. B muTeparype, 0COOEHHO B IPAKTUUECKUX PYKOBOACTBAX, IPOCIIe-
JKMBAETCSI HECTPOTOe YIOTPEOICHHE TEPMHHOB «JAaTUHK», «JIETEKTOPY», «IyB-
CTBUTEJNIBHBIH AJIEMEHT», «CEHCOP», «IIEPBUYHBINA NMPeoOpa3oBaTeiby» U T. 1. U
Pa3IMYMs MEXKy STHMH TEPMHUHAMHU HE COOIIONAIOTCS.

Bonee nim MeHee SICHO MONOXKEHUE ¢ JETEKTOPaMU: OHU ACCOLMUPOBAHBI
C HAJIMYHUEM ITIOTOKA BCHICCTBA. MoxHO OKOHYATEIBLHO JOTOBOPHUTHCH, UTO A€~
TEKTOPHI (PYHKIMOHUPYIOT B TIOTOKE M TOJBKO B OTOKE. [leTeKkToph! paboTaroT
TJIaBHBIM 06pa30M B IMMPOTOYHBIX METOJIaX aHaJIn3a, T. €. B MCTOAAX, I'TC IMOTOK
OpraHM3yeTCsl B LEIISIX aHaJIu3a CaMUM aHAIMTHKOM; 9TO XpoMarorpadus, Ka-
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MIUIPHBIN 37EKTPOdOpe3, MPOTOTHO-MHKEKIIMOHHBIN aHAJIN3 U €T0 aHAJIOTH,
a TaK)Ke B OHJIAH-aHAJM3€E, HAIPUMEP €CTECTBEHHBIX IIOTOKOB TEXHOIOTHYE-
CKHX PacTBOPOB, BOJBI 110 XOAY CyZAHA, T. €. HA MPOU3BOJCTBE, B IPHUPOAHON
cpeze u T. 1. Eme 6oee Ba)KHO OTMETHTB, UTO JETEKTOP QYHKIIHOHUPYET 00-
patumMo, paboTaeT B ONPEICICHHOM CMBICIIE HEITPEPHIBHO, C MAJIBIM BPEMEHEM
OTKJIMKA WM (PAaKTUYECKU B PEKHUME PEATHHOTO BPEMEHH.

XUMHAYECKAM K€ CEHCOPOM MOXXHO Ha3BaTh YCTPOHCTBO AJSI XUMHHUE-
CKOTO aHaJIN3a, O3BOJISONIEe 00PaTHMO, HEIPEPBIBHO, B PEXKUME PEATTBHOTO
BPEMEHM MJIM C MaJbIM BPEMEHEM OTKIIMKA ONPEICISATH OHO BEIIECTBO WMIN
rpymmy ONU3KUX BELIECTB B ONPEACICHHON CPEee; 4acTo 3TO MHUHHATIOPHOE
YCTPOICTBO, KOTOPOE MOXHO MAacCOBO THPAXXKNPOBaTh. Kak yke TOBOPHUIIOCH, ¥
JIETEKTOpa U XUMHYIECKOTO CEHCOpa XapaKTEPUCTUKH OJIM3KH, HO JUIs CEHCOPa
HaJIMYUe MOTOKa He 00s13aTesibHO. [IPOTOTHIIOM XMMHYIECKOTO CEHCOpa MOXKET
CITy’)KUTh TaKoil (PM3NYECKH CEHCOp, KaK HACTCHHBIA TEPMOMETp, KOTOPBIH
HETIPEPBIBHO, 00PaTUMO, C MaJbIM BPEMEHEM OTKJIMKA OMpEIENseT TeMIepa-
TYpy BO3IyXa. A BOT coziepkanue MoHookcua yraepona CO B Bo3myxe onpe-
JIETISIFOT C MOMOIIBI0 XUMUYECKOTO CEHCOpa, KOTOPBI MOXKET BUCETh HA TOU
JKe cTeHe psanoM ¢ TepmomerpoM. Oba mpubdopa He TpeOyroT rpaTyHpOBKH —
OHU TIPOTPaIyHUPOBAHBI IIPH N3TOTOBIEHUH. XUMHUYECKHHA CEHCOP CKOHCTPYH-
POBaH Tak, 4TO KoJeOaHNsI TEMIIEPaTypbl, BIAXHOCTH M MPUCYTCTBUE APYTUX
ra30B MOYTH HE BIUSIOT HA €TO MOKA3aHHS.

CBOJIKM OCHOBHBIX MOHATUH M TEPMUHOB 10 aHATUTHYECKOU XH-
MUH (B 4€M-TO, KOHCUHO, YCTApEBAIOIIUE) HE pa3 MyOIMKOBAIUCH, CM.,
Hampumep, [2—5]. meroTes Takke CIpaBOYHUKA TEPMHHOB (6€3 mX
TOJIKOBaHUS) Ha HECKOJNBKUX s3bIkax [6—10] u cripaBouHUK ab0peBu-

atyp [12].
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3onotoB Opuin AnekcaHgpoBUY, akage-
MUK PAH, coBeTHMK PAH, rnaBHbI HayUHbIN
COTPYAHUK WHCTUTyTa obleli n Heopra-
Huyeckon xumum mmenm H.C. KypHakoBa
PAH, 3aBegytownin kKadegpoin aHanutTuye-
CKOW XMW XUMUYeCKoro pakynbreta MY
vmeHun M. B. JlTomoHocoBa.

ABTOp 60niee 900 HayuHbIx PaboT, B TOM
s ymcne okono 50 KHur, obnagatenb 32 na-
[ TEHTOB.

HayuHble MHTepechbl: SKCTPaKLMUA U KOHLEHTPUPOBAHNE MUKPOKOM-
NMOHEHTOB, TECT-METOAbI XMUYECKOro aHasn3a, obLyme BONpoChl aHa-
JINTUYECKOWN XUMUW.

Naypeat locypapcteeHHbix npemuin CCCP, PCOCP n PO, HarpaxaeH
Tpemsa OpAeHaMu; nlaypeaTt HeCKonbKux npemuin PAH, npemnn ume-
HM M.B. JlomoHocoBa MIY. HarpaxgeH 30n0Ton Mefanbio MMeEHWU
[.W. MeHpeneeBa. 3acny»keHHbl npodeccop MIY, NoYeTHbIN JOKTOP
TPEeX YHMBEPCUTETOB; MHOCTPAHHbIN uneH Koponesckoro obLectsa
Hayk 1 nckyccts B [étebopre (LLBeuus) n AinoHckoro obuecTsa aHa-
NINTNYECKON XMMUK. HarpaxkgeH MeXXayHapOAHOW MeAanbio UMeHU
K. XaHcoHa, nmeet Harpagbl AnoHunn, Yexuun, ABCTpumn, MexxgyHaposa-
Horo XypHana Talanta.
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