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Opinion
V.M. Buznik
Russian Science Requires a Combination of Theory and Practice

Laboratory Accreditation

V.1 Sheveleva

How does the Accreditation Body Work?

The article discusses the process of accreditation of conformity assessment bodies using the
example of the activities of the accreditation body AAC Analitica. All stages of the accreditation
process are considered in a comprehensive manner, which allows us to get the clearest possible
picture of the functioning of the accreditation body, even for those readers who have never
encountered it before. The article also provides explanations on fundamental issues related to the
functioning of international accreditation organizations and accreditation activities as such.
Keywords: accreditation, accreditation body, conformity assessment

Analytical Methods and Instruments

0. V. Shestak, M. A. Gorbachev

Analytics without Compromise

Since 2015, the EnProTech company has been providing comprehensive equipment for analytical,
environmental, research, technological laboratories and quality control departments. Sinceits
founding, the company's clients and partners have included representatives from the mining, oil
and gas, pharmaceutical, agricultural and food industries. The supplied equipment and integrated
solutions are successfully used by leading enterprises in their sectors. The priority direction of

the EnProTech is gold mining and assay and analytical laboratories, which make an undeniable
contribution to ensuring maximum extraction of the precious metal from ore. The article focuses
on EnProTech"s approach to equipping assay laboratories, which, however, does not exclude
readiness to expand cooperation in other areas.

Keywords: assay laboratories, sample preparation, fusion furnaces, analytical balances, atomic
absorption spectrometer, elemental analysis, laboratory equipment

V. Orlovsky, A. Kuchkin

Chromatography is not Just a Chromatograph!

About the Importance of a Chromatography Column

The authors argue that the choice of a chromatograph as a tool for solving a chromatographic
problem is not as important as the choice of a column on which the mixture will be separated.

The option of using columns with mixed phase is considered as the most interesting for the
development of methods for separating complex mixtures, for example, including substances with
different physicochemical properties.

Keywords: chromatography, column, laboratory, mixed phase

AHAJINTUKAG

MeperncTpupoBaH B PefiepanbHom cayskbe B.B.Poa4erkosa

3amecTuTenb rnaBHOro pegakTopa:

MHeHue
B. M. by3Huk

94 Jins pOCCUNCKOI HAYKU HEO6XOANMO COYETaHNe TeOPUN U NPAKTUKK

AxkkpeauTauumsa naébopatopum
B. M. LLlegenesa

100 Kak ycTpoeHa pa6oTa opraHa no akkpeguTauum?

B cTaTbe paccmaTpuBaeTCa MpoLiecC akKpeAUTaLYI OPraHoB Mo OLEHKe COOTBETCTBIS Ha
MpUMEpe AesTeNbHOCTY OpraHa no akkpeauTaLmv AALL «AHanuTIKa». Bce atanbl npoLecca
aKKpeauTaLyy pacCMATPUBAIOTCS PA3HOCTOPOHHE, YTO MO3BOSIET COCTABUTL MAKCUMA/ILHO
4eTKOe NPeACTaBNeHIe 0 GYHKLMOHUPOBAHMMA OPraHa Mo akKPEAUTALMM AdXKe TeM YUTaTensm,
KOTOPbIE HUKOTA PaHEe C HIAM He CTIKUBAINCh. TAkke B CTaTbe AAIOTCH PasbsICHEHS Mo
0OCHOBOMOAATAHOLLM BOMPOCAM, CBS3aHHBIM C yHKLMOHMPOBAHWEM MEXYHAPOAHBIX
OpraHy3aLyi N0 akKpeaUTaLMN W AesSTeNLHOCTLIO MO aKKPEANTALIAM Kak TaKOBOM.

KntoueBble cnoBa: akkpedumayus, op2aH no akkpeaumauuu, 0ueHKa coomeemcmeus

AHanuTuyeckue MeToAdbl N I'IpVIGOpr
O. B. liecmak, M. A. Topbaues

108 AHanuTuKa 6e3 KOMMpOMUCCoB

Komnarms «VHMpoTex» ¢ 2015 roAa 3aHMAETCS KOMMNEKCHLIM OCHaLLeHVem nabopatopuit:
QHA/MTHYECKIAX, IKONOTMHECKIAX, NCCNEA0BATENLCKMX, TexHonornyeckux v OTK. C MOMeHTa
OCHOBaHWS! KAMEHTaMM 11 NapTHepaMu KOMMaHM CTanv NPefCTaBUTeNy ropHOA0bbLIBAIOLLEN,
HeQ)Tera3oBov, (hapMaLLeBTUYECKOM, arPapHON 1 MULLEBOV OTPACAEI NPOMBILLAEHHOCTH.
MocTasnsiemoe 060pya0BaHNE 1 KOMIIIEKCHDIE PELLEHMS YCTELWHO NPUMEHSIOTCS BEYLLMA

B CBOVX CRKTOpaX NPeAnpUATAAMI. [PUOPUTETHLIM HANPaB/EHMeM KOMMAHWM <HITpoTex»
SBNSETCA 3010T0A06bI4A Y MPOBUPHO-aHAMTIAYECKYe nabopaTopwm (TTATT), KoTopbie BHOCAT
HEOCNOpUMbI BKNAZ B 06€CMeveH e MakCUMALHOMO 113B71eYeHIns BNaroposHoro MeTanna u3
pyAbl. B CTaTbe 0CHOBHOE BHIMAHME yaeneHo noaxofy «MHMpoTex» K ocHaLleHmio MAJ, yto,
OIHAKO, HE UCKMIOYAET FOTOBHOCTI PACLLUMPATL B3UMOZENCTBYE N0 APYTVM HANpaBneHSM.
Knioyesble ¢108a: npoBLpHO-aHaAUMLMECKUe ABOpamOpuL, Npo6onoazOmoeKa, NAGBUAsHbIe nedu, GHaAUmu-
yeckLie 8eCbl, GMOMHO-a6COPBULOHHbILI CeKMpomemp, 3AeMeHMHblll GHaL3, AG0pamapHoe 06opydoeaHue

A. M. Kyukun, B. B. Opaosckui

14 Xpomarorpadus -3710 He TONIbKO Xpomartorpacd!

0 BXKHOCTH XpOMATOrpapuyeckoin KONOHKM

ABTOPbI PACCYKAAKOT O TOM, YTO BbIBOP XpOMaTOrpada kak MHCTPyMEHTA peLLeHNs!
XPOMATOrpPadyeckoi 3341 He Tak BXKeH, Kak BbIBOP KONOHKY, Ha KOTOPOM ByaeT NPOUCXOAMTH
Pa3fieneHite CMecu. PAccMOTPeH BApUaHT NPUMEHeHHS KOMOHOK CO «CMeLLaHHOM (a3oiy Kak
Haunbonee UHTEPECHbIA A5 Pa3paboTKv METORMK Pa3fieNeHinst CIOXHbIX CMecelt, Hanpuep,
BK/TI0MIOLLAX B CeDS BELLECTBA C Pa3HbIMI (U3MKO-XMMUYECKMMI CBOMCTBAMM.

Knioyesble cnoBa: xpomamozpadus, KoAoHKd, Ad6opamopus, CMewianHas ¢asa

PyKOnMcK peLieH3npyoTCs, HO He BO3BpaLLAOTCS.
CpoK paccMOTpeHus pykonucen — 6 Heaeb.
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O.1.Karsten, D.S. Nekhorosheva, T. B. Ezhevskaya

A New Attachment to the FT-801 IR Fourier Spectrometer from SIMEX for
Headspace Analysis of Liquids with Sample Heating up to 220 °C

The design of the attachment for headspace analysis of liquids for the FT-801 Fourier transform
infrared spectrometer s described in detail. The advantages of headspace analysis of liquids are
emphasized, which make it possible to identify impurities in a solution with a concentration of less
than 1%. Sharp, narrow, well-resolved lines of individual components of a vapor mixture make it
possible to easily determine its individual components, which is impossible in liquid cells due to the
broadening of spectral lines due to strong intermolecular interactions. Additional capabilities and
the purpose of the new attachment to spectrometers that have long proven themselves to be the
best are noted.

Keywords: Fourier transform infrared spectrometer, headspace analysis, condensed matter, absorption,
optical density, cuvette

A. V. Astakhov, M. V. Rzhavin

Chromatographic Complex for Helium Analysis

Issues related to the extraction and purification of inert helium gas from impurities are discussed.
Abrief historical background of the discovery of helium is given. The areas of application are
listed, and the increased need of various industries for highly purified helium is noted. Modern
automated installations are needed to control the quality of extracted helium. The design of

a chromatographic complex for determining helium purity is described. All components of the
complex, which operates under software control, are considered and a diagram of its operation is
provided. Particular attention is paid to sample preparation: for the preparation of helium samples,
the chromatographic complex includes a cryoconcentration unit operating in automatic mode
under the control of a specialized program installed on a PC.

Keywords: chromatographic complex, column, cryoconcentration unit, sample preparation, software

News

Efficient Solutions
P.A. Savkin
We Choose the Best for our Clients

M.1 Melnik, A.B.Belov
Advanced Instrument Solutions From Energolab

0. 4. Kapcmen, 1. C. Hexopoweea, T. b. Exesckast

18 Hosas npucraska k UK-pypbe-cnektpometpy ®T-801 pupmbl «CUMEKC»

Ans napoasHoro aHann3a XUAKoCTel ¢ Harpesom npobbi Ao 220 °C
MoApOBHO OMMCaHa KOHCTPYKUYS MPUCTaBKY ANS NAPOQa3HOrO aHAMM3a XMAKOCTeV K MK-ypbe-
cnekrpometpy OT-801. MoA4epKHYTLI NPEMMYLLECTBA NAPO(A3HOTO aHANM3a XUAKOCTH, KOTOpbIE
N03BONSHOT BLISIBITL B PACTBOPE NMPUMECH C KOHLIEHTPaLIeR MeHee 1%. OCTpbIe, y3Kue, XOpoLLO
pa3peLLIeHHbIE NHIY OTAEbHbIX KOMMOHEHTOB NapOBOI CMeC AatoT BO3MOXHOCTL 663 Tpy/a
ONPEAENWTH e OTAENbHbIE KOMMOHEHTI, YTO HEBO3MOXHO B XWAKOCTHBIX KIOBETaX 13-33
YLUVPEHVS CMIeKTPAIbHDIX MHVY BCIEACTBIE CMbHBIX MEXMONEKYNISPHbIX B3AVIMOAEACTBMIA.
OTMeYeHb! AOMOMHUTNbHbIE BOSMOXHOCTY U HA3HAYEHNe HOBO NPUCTaBKY K IaBHO
3apeKOMeH/I0BaBLLM Cebs C CaMoi NIyLLer CTOPOHbI MK-ypbe-CriekTpoMeTpam.

KnioyeBble cnosa: VK-(ypbe-cnexkmpomemp, napoasHblil aHAAU3, KOHOEHCUPOBAHHaS Cpeda,
N02A0LLeHUE, ONMUYECKass NAOMHOCMb, Kioemma

A.B. Acmaxoe, M. B. Pxaeun

124 Xpomatorpaduyeckuit KOMIAEKC A aHanu3a renus

OBy aALTCS BOMPOCbI, CBS3aHHbIE C 40BLIYE ¥ 0YUCTKOI OT MPUMECEA MHEPTHOTO rasa refins.
MpuBezeHa KpaTKas UCTOPU4eCKast CipaBKa OTKPLITAS Tenvs. TepeunaieHsl 061acTi NPUMEHeHNS,
OTMevieHa BO3POCLLASt OTPEBHOCTb PA3AIUHbIX OTPACNeit B refiuv BbICOKOW CTeneHY 04MCTKM.

[\nst KOHTPONS Ka4eCTBa A0BBITONO renks HeOEXoAVIMbI COBPEMEHHbIE ABTOMATV3MPOBAHHbIE
YCTaHOBKM. OniAcaHa KOHCTPYKLVIS XPOMATOr PAdMHECKOrO KOMIIEKCA N0 OMPEAENIEHMI0 YNCTOTbI
renust. PacCMOTPeHbI BCe KOMMOHEHTbI KOMNEKCA, KOTopbIi paboTaeT Nof ypasneHiteM
MPOrPaMMHOr0 0BecrieyeHvs, NpyBeAeHa Auarpamma ero pabotsl. Ocoboe BHUMAHWE yaeneHo
MPOBOMOAFOTOBKE: At NOAFOTOBKIA NP0 refiust B COCTAB XpOMATOrpadiv4eckoro KOMeKCa BXOAUT
YCTaHOBK KPUOKOHLIGHTPUPOBAHWS, PabOTaloLLAst B ABTOMATIYECKOM PEXMME N0 YpaBeHMen
CrIeLMANI3MPOBAHHO MPOrPaMMbI, YCTHOBNEHHOI Ha K.

KnioyeBble C10Ba: Xpomamozpaguueckuil KomnAexc, Xpomamozpauueckas KoAOHKA, yCMaHosKa
KPUOKOHUEHMPUPOBAHUS, NpobonodzomoeKa, npozpammHoe obecnedeHue

1, HoBocTH

D¢ PeKTUBHbIE pelueHUs
M. A. CasKuH

138 ns CBOMX KAMEHTOB Mbl BbIGMPaeM Nyuluee

M.U.MenbHuk, A.b.benos

140 MepepoBble MHCTPYMEHTaNbHbIe peleHus 0T KOMNaHUK «3Heprona6»

PepakLMOHHDbIN coBEeT

BAPAHOBCKAS Bacnnmca bopncosHa
[OKTOP XMMUYECKMX HayK,

WNHCTUTYT 06LLEeN 1 HEOPraHUYeCKON XUMUn
um. H. C. KypHakoBa PAH,

npeacepartent ped. coBeta

’PUTOPOBNY KOHCTAHTUH BCeBonoaoBMY
[OKTOP TeXHUYeCKMX HayK, akageMunk PAH,
WIHCTUTYT MeTannyprum u matepmanobefeHuns
M. A. A. barikosa PAH

AMAPY Bnagnmnp BnagmmMmmposuy

[OKTOP XMMUYECKMX HAayK, XMMUYECKUIA
dakynbter MY um. M. B. JlomoHocoBa
bONAbLIPEB VBaH Bhnagnmuposuy
NCNONHUTENbHBI AMPeKTop Accoumanmm
aHaINTUYECKMX LLEHTPOB “AHaNUTUKa»
FAJICTSIH Apam leHpumxoBuY

LOKTOP TeXHMYEeCKMX HayK, npodeccop PAH,
ynieH-koppecrnoHaeHT PAH, BHUUMBKBIM
ABOPKWH Bnagnmup Nnbuy

[OKTOP XMMUNYECKMX HayK, MHCTKN-

TYT HePTEXMMUYECKOrO CUHTE3a
nMm.A.B.Tonumesa PAH

NCTOMWHA HaTtanbs JIeoHnaoBHa
[OKTOP PU3NKO-MaTEMATUYECKMX HAYK,
HayasbHUK OTAeNa — 3amecTuTeslb
aKajemunka-cekperaps oTaeneHus
dun3mnyeckmnx Hayk PAH

KAPLLOBA /ltoamuna AnekceesHa
LOKTOP XMMUYECKNX Hayk, npodeccop,
WHCTUTYT XuMum CaHKT-TleTepbyprckoro
roCyAapCTBEHHOrO YHUBEpCUTeTa

KYLLEBA Hagexxaa KOHCTaHTUHOBHA
KaHAWAAT XMMUYECKNX HayK,
AHannTU4eckmi LeHTp 3A0 «Poca»

MAPIOTUHA TaTbsiHa AHaToNbeBHa
LOKTOP XMMUYECKNX HayK, 3aBeayHo-

was nabopatopmen KOHLEHTPUPOBAHNS
WHCTUTYTA reOXUMUU Y aHANNTUYECKON XUMUU
M. B.N. BepHaackoro PAH

MWNTbMAH bopwuc JTsBOBUY

LOKTOP XMMUYECKNX HayK,

OIrBY «<Hay4HO-KANHNYECKUI LeHTP
TOKCMKONOrmm nm. akag. C.H. fronmkosa»
OMBA PO

HOBWKOB EBreHui AHaTOIbeBNY
KaHAWAAT XMMUYECKNX HaYK,
reHepasnbHbin gupekTop OO0 «CokTpena»

MEPMNHOBA VpuHa BacnnbeBHa
[OKTOP XMMUYECKMX HayK,
npodeccop, Xumuyecknin dakynbtet
MTY nm. M. B.JTomoHOoCOBa

CAANKOB Nnxam Micmannosuy

[OKTOP TEXHUYECKNX HayK, AeNCTBUTENbHbIN
4yneH AH Y3bekuncraHa, AupekTop MHCTUTYTa
anepHon dusmkm AH Y3bekmctaHa

CAH)KAPOBA Hatanbsi MBaHOBHA

[OKTOp Bronormyeckmnx Hayk, npodeccop,
YeH-KoppecrnoHaeHT PAH,

avpektop BHUMPAS

YCTbIHKOK tOpuin AnekcaHapoBuY
LOKTOP XMMUYeCKNX Hayk, npodeccop,
FNaBHbLIA HAYYHbIV COTPYAHUK,

MTY rM. M. B.JlTomoHocoBa

OUNNNMOB Muxann Hukonaesny

[OKTOP PU3NKO-MaTeEMATUYECKMX HAYK, MPO-
deccop, 3aBeayrownm tabopaTopment xXmummye-
CKOro aHanusa VIHCTUTyTa obLuer 1 HeopraHu-
4yeckom xmuMmumn um. H. C. KypHakosa PAH

XAMMW3OB PycnaH XaxxcetoBuy

[OKTOP XMMUYECKNX HayK,
YeH-KoppecnoHAeHT PAH,

WHCTUTYT FeOXMMUIN U AHANTUTUHECKON XUMUU
M. B. 1. BepHaackoro PAH
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Analytics of Substances and Materials

E. P.Vekhter, 1. K. Gorkina, O. N. Novikova, V. A. Antonov, I. K. Zhurkovich

Modern Approaches to Measuring the Mass Concentration of
1,1-Dimethylhydrazine in Water Using Chromatographic Methods

This review discusses the advantages and disadvantages of chromatographic approaches proposed
in the scientific literature for the determination of 1,1-dimethylhydrazine (UDMH) in water with the
aim of providing information that can be useful in the development of highly sensitive methods for
measuring the mass concentration of UDMH in water bodies at levels corresponding to current
hygienic standards. The use of methods of high-performance liquid chromatography - tandem
mass spectrometry with pre-column derivatization of the analyte can be considered promising.
There are few official methods for quantitative determination of NDMH in aqueous samples that
meet the necessary metrological requirements.

Keywords: 1,1-dimethylhydrazine, analysis, water, ion chromatography, derivatization, gas
chromatography, HPLC, tandem mass spectrometry

A.V.Sahakyan, A. D. Levin

Software for Spectral Data Processing

by Chemometrics and Machine Learning Methods

The article describes a software package that supports the basic methods of chemometrics, and
machine learning used for spectral data processing. The package can be used both as part of the
software for analytical spectral instruments or independently. The package contains both common
methods (linear and quadratic discriminant analysis, principal component regression, and partial
least squares), as well as lesser known but proven effective in processing spectra, including the
random forest method and extreme gradient boosting. Data on the testing of the program are
provided, incl. an example of using the developed software package to solve problems of classifying
black carbon particles according to the initial combustion objects.

Keywords: fluorescence, Raman scattering, spectra, chemometrics, machine learning, spectroscopy,
photometry, classification, regression, software

T. P.Stolboushkina, A. A. Stakheev

Determination of Zinc, Copper, Cadmium and Lead in Beef Liver

The results of measurements of the mass fraction of zinc, copper, cadmium and lead using
inductively coupled plasma mass spectrometry (ICP-MS) and inductively coupled plasma optical
emission spectroscopy (ICP-OES) in bovine liver samples are presented. Optimal spectrometer
parameters for measurements and conditions for sample preparation in a microwave digestion
system, as well as a method for preparing laboratory plasticware, were selected. The analytical
method was validated by measuring detection limit, limit of quantitation, linearity, precision, and
relative bias of the data. The results obtained were compared with certified values and the relative
error was assessed. Both methods have been shown to be reliable and can be used to determine
the elemental content of bovine liver samples.

Keywords: ICP-MS, ICP-OES, mass spectrometric analysis, toxic metal, macro- and microanalysis of
metals, microwave sample preparation

K.A. Dokukina, A. N. Konilov, V. S. Sheshukov, O. 1. Okina, K. V. Van

Integrated Geochronological and Geochemical Studies of a Probably Impact
Zircon Older than 2.8 Ga in Rocks of the Belomorian Eclogite Province

Using laser ablation with inductively coupled plasma, U-Th-Pb isotope dating of igneous and
metamorphic zircons extracted from aegirine-bearing gneisses in the Gridino melange of the
Belomorian eclogite province was carried out. Igneous cores with an age of 2.89-2.83 Ga date

AHanuTukKa BellectTB M Ma'repuanos
E. 1. Bexmep, N. K. Topkuna, O.H Hoaukoaa, B. A. AHmoHos, W. K. XKypkosuy
CoBpeMeHHble NOAXOAbI K U3MepPeHNSM MacCOBOI KOHLLEHTPaL UK

144 1,1-pumeTMArnapasvHa B BOAE XpoMaTorpaduueckuMu MeTogamu

OB6CYXAIOTCS NPEVMYLLECTBA N HRAOCTATKM NPezaraeMblx B Hay4HOW nuTeparype

XPOMATOr PadMHuECKYX MOAXOAOB K OnpeaeneHiio 1 1-aumeTuaruapasina (HAM) 8 soge
XO3/CTBEHHO-IUTLEBOTO 1 KyYNLTYPHO-OLITOBOMO Ha3HaueHwst. CPaBHUTENbHLIA aHNN3

11 BbI6OP ONTUMANLHBIX PELLeHIA M0Ne3eH Npy paspaboTke BbICOKOHYBCTBUTENbHbIX METONK
V13MePeHII MACCOBOM KOHLIEHTpaLwu HAMT B BOAHbIX 06LEKTaX Ha YPOBHSIX, COOTBETCTBYHOLLMX
LeIACTBYOLLM TATUEHNYECKIM HOpMATUBAM. MOXHO CYMTaTb NEPCreKTUBHLIM MCMONL30BaHME
METOZOB BbICOKO3(EKTUBHOI XIAKOCTHOW XPOMATOrPAPy — TaHAEMHOI MACC-
CNeKTPOMETPUY C NPEAKONOHOYHON AepUBaTU3aLMeN aHAMTA. OTMEYaeTCs HeloCTaTo4HOe
410 OPULMANLHBIX METOAMK KOMMYECTBEHHOMO OnpeaeneHins HAMI B BOAHbIX 06pasLiax,
VLOBNETBOPSIOLLX HEOOXOAVMbIM METPONOrYECKIM TPeBOBAHMUAM.

Kntouesble cnoBa: 1,1-dunmemunzuopasuH, aHanu3, 800a, UOHHAS Xpomamozpadus, depueamu3auyus,
2030805 xpomamozpadus, BIKX, mandemHas macc-cnekmpomempus

A. B.Caakgu, A. . Jlegu
MporpamMmHoe obecneyeHune ans 06paboTKM CNeKTPaNbHBIX AAHHBIX

154 MeToAaMMu XeMOMETPUKU N MALIUHHOTO OGV'-IEHIM

B CTaTbe onucaH nporpamMHbIiA Naker, MOAAEPXUBAIOLLMIA OCHOBHbIE METOAb! XeMOMETPIKA

Y MaLLIVHHOO 0By4eHIs, UCTIoNb3yeMble 415 06paBOTKI CeKTPabHbIX AHHBIX. OH MOXET
MCMOAL30BaTLCS KAK B COCTaBE NPOTPAMMHOIO 06eCriedeHins aHanMTUeckyiX CieKTpabHbiX
MpMGOPOB, TaK U aBTOHOMHO. MaKeT COREPXUT KaK PaCTIPOCTPHEHHbIE METOMb (IHEHbIA

Y KBaZPaTV4HbIV AMCKPUMUHAHTHbI HAW, Perpeccist Ha MaBHbIE KOMMOHEHTbI, METO YaCTUHbIX
HavMeHbLLX KBAAPaTOB), TaK ¥ MeHee U3BECTHbIE, HO AOKa3aBLLIME CBOHD SeKTUBHOCTL P
06paboTke CriekTpOB, B TOM YUUTE METO/ CIYHAHOr0 1eCa W 3KCTPEMAIbHbIA TPaAVEHTHbIA BYCTUHT.
MpBOASTCA fiaHHbIE 06 anpoBaLy MpOrpaMMHOTo 06eCriedeHws Ha MPUMEDE ero HCTOAb30BaHMS
19 PeLLIeHVA 33/1a4 KNACCUAVIKALMIA YACTUL| YEPHOO YIEPO/A MO MCKOBHbIM 0BLEKTaM FOpeHHs.
KntoueBble CnoBa: AyopecuenLiLs, KoMBUHALOHHOE (pamanoackoe) paccesHle, cnexmp,
XemomempuKa, MatiuHHoe 06y4eHue, CnekmpocKonus, Gomomempus, KAGCCUGUKAYUS, pezpeccus,
npozpammHoe obecneyerue

T. M. CmonboywkuHa, A. A. Cmaxees
OnpepeneHne LUHKA, MeAU, KAAMUS U CBUHLIA B FOBSXKbEN NeYeHH

162 ﬂpMBe,ELEHbI pesynbrarbl M3M€p€HMl7I MaCCOBOW A0V LIMHKA, Mey, KaaMus 11 CBUHLIA METOZAMM

Macc-CrieKTPOMETPIN C MHLYKTUBHO CBA3aHHOIA nna3moit (MCT-MC) v ONTUKO-3MICCHOHHOM
CMIEKTPOMETPIN C MHAYKTMBHO CBA3aHHO nnasmoid (VICM-03C) 8 06pasLiax bbidbeit

n1eyeni. MogobpaHbl ONTUMAbHbIE /1S U3MEPeHUI NapameTpbl CNeKTPOMETPOB 1 YCII0BHS
U1 NPOBELeHst MPoBONOAroToBKY 06PA3LI0B B CUCTEME MUKPOBOMHOBOTO Pa3noXeHs!

npob, a Takke Cnocob MoAroToBKM 1A6OPTOPHOM NAACTIKOBON NOCYAbI. AHAMTUYECKHA
MeTOZ BANVAMPOBAH NMyTeM U3MepeHUi Npesena 06HapyXeHws, Npedena KonuyecTBeHHOro
OnpeseneHys, IMHERHOCTH, TOYHOCTU M OTHOCUTENILHOTO CMeLLIEHINS A3HHBIX. T10Ny4eHHbIE
PE3yNLTaTLI CPABHMBAM C CEPTUOULIMPOBAHHBIMM 3HAHEHNSIMM 1 OLIEHVBANIM OTHOCUTENLHYIO
NOrPeLUHOCTb. T0Ka3aHO, YTO 063 METOAA HAAEKHBI 1 MOTYT UCONL30BATLCS ANS ONPeaeneHIs
COL1ePXaHIS INEMEHTOB B 06Pa3LiaX Obl4beN MeyeHu.

Kntouesbie cnosa: MCrI-MC, MCIT-03C, macc-cnexmpomempuyeckul aHaAu3, MOKCUYHbII mMemand,
MaKpo- U MUKPOGHAAU3 Memanoe, MUKPOBOAHOBAS) NpobonodzomoeKa

K. A. [lokykuHa, A. H. KoHunos, B. C. LLlewykos, O. M. OkuHa, K. B. Ba
KomnnekcHble reoXpoHOAOrMyeckue U reoxummyeckue UccnefoBaHns

168 MpeAnonoXUTENbHO UMNAKTHOIO LMPKOHA ApeBHee 2,8 MApA NeT

B NOpPOAax benoMopcKoii 3kNOruToBoN NPOBUHLMN
MeTOz0M N1a3epHOI abAALIM C MHAYKTVIBHO CBS3aHHOI NNa3Moi 6bino nposedeHo U-Th-Pb
V30TOMHOE AT POBaHYE MarMaTHHeCckinX 1 METaMOPGUIECKIAX LMPKOHOB, M3BNEYeHHbIX 13

Hayu4yHble cneunasnbHOCTU, MO KOTOPbIM U3gaHUe BXOoAUT B cnucok BAK

1.4.2. AHannTUYeckas XuMmsa (XMMmn4Yeckme Haykm)

2.2.4. Mpunbopbl M MeToAbI 3MepeHus (Mo BUAAM U3MepeHMIA)
(TexHUYeckme HayKm)

2.2.6. ONTUYECKME U ONTUKO-3/1eKTPOHHbIE MPUBOPbI U KOMMIEKChI
(TexHMYeckme HayKu)

2.2.8. MeTofbl v NpU6OPbI KOHTPOAS M AMATHOCTUKM MaTepuasos,
N3[e/INIA, BELLLECTB U NMPUPOAHON Cpeabl (TEXHUYEeCKne HayKm)
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