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Exhibitions and Conferences
Yu. A. Zolotov, V. P. Kolotov, V. I. Shirokova

4t Congress of Russian Analysts: Results and Some Reflections 392

Analytics of Substances and Materials
Ya. V. Kuminova, V. A. Filichkina, M. N. Filippov, A. S. Kozlov

X-ray Fluorescence Analysis of Kaolin Clays — Raw Materials 396

for the Production of Metallurgical Alumina

When introducing high-silicon raw materials into new technological
schemes for the production of metallurgical alumina, an important task
is the development and organization of input control on a production
scale. The main requirements for the analysis in this case are express,
multi-element, accuracy and reliability of the results obtained. The
method that satisfies all the above requirements is the X-ray fluores-
cence method of analysis (XRF analysis), which has proven itself well in
the analysis of multicomponent geological objects. This work is devoted
to the study of the influence of the sample preparation stage and the
choice of analysis conditions on the results obtained, as applied to
kaolin clays. The attrition time of the samples was determined, the XRF
analysis conditions were chosen, the limits of detection and the lower
limits of the determined contents were established. The correctness

of the XRF analysis results for kaolin clays obtained under the selected
conditions was assessed using inductively coupled plasma atomic emis-
sion spectral analysis.

Keywords: X-ray fluorescence analysis, metallurgical aluming, kaolin clays, sample
preparation

BbiCTaBKU N KOH¢EPEHLI,MM
10. A. 30n0moe, B. 1. Konomoe, B. W. LLiupokoaa
4-n Cbes g, aHANUTMKOB POCCMM: UTOTW U HEKOTOPbIE Pa3MbiLUeHuUS

AHanuTuka BelLecTs U maTepuasios

$1. B. KymuHosa, B. A. Quauukuta, M. H. @uaunnos, A. C. Ko30s
PeHTreHodnyopecLeHTHbIN aHANN3 KAONNHOBbIX FINH —

CbIpbsi ANS NONYYEHUS METANNYPriieckoro rmHosema

Mpu BHePEHUM BLICOKOKPEMHUCTOTO Cbipbsi B HOBLIE TEXHONMOTNYECKNe
CXeMbl NTPOU3BOACTBA METANNYPrUYeCKOro INHO3EMA BAKHOM 3afayent
ABNAETCA pa3paboTKa M OPraHu3aLms BXOLHOTO KOHTPONS B MACLITA-
bax npon3BoACTBa. [MaBHbIE TPeHOBAHMSA, NPEAbsSBAsEMble B JAHHOM
C/lyyae K NPOBefeHNI0 aHaNN3a, — IKCMPECCHOCTb, MHOM031eMeHT-
HOCTb, TOYHOCTb 11 JOCTOBEPHOCTL MONY4aEMbIX pe3ynLTatos. MeTogoMm,
YLOB/IETBOPSIOLLMM BCE BbILIENEpeuncIeHHbIe TpeboBaHNs, ABNSETCS
PEHTTEHOMNYOPECLIEHTHBIA MeTOZ aHanu3a (POA), KOTOPBI XOPOLLO
3apekoMeH0Ban Cebs Npu NPoBeAEHUM aHa13a MHOTOKOMMOHEHTHbIX
reof1oruyecknx 06bekToB. JaHHas pabota NocBsLLeHa UCCNeS0BaHMI0
BWSHMS 3Tana noAroToBky Npod 1 BLI6OPA YCNOBUI NPOBeAEHMS
aHa/In3a Ha nonyyaemble pesynbTarbl, NPUMEHUTENLHO K KAOANHOBLIM
ruHam. OnpefeneHo Bpems UCTUpanus 06pasLios, BbibpaHbl yCI0BUS
nposefeHns POA, yCTaHOBEHbI Npeaesbl 06HAPYXEHWUS U HUXHME
rpaHuLibl onpeaensiemMblx CoaepxaHni. OLeHKa NpaBuALHOCTY Pe3yb-
T7aT0B POA KAONMHOBLIX IMH, NOAYYEHHbIX NPY BbIOPAHHBIX YCNOBHSX,
npoBezeHa C UCNonb3oBaHnem aTOMHO-3MUCCUOHHOTO CNeKTPaNLbHOro
aHanun3a C MHAYKTUBHO CBS3aHHOW NNa3MON.

Knio4eBble C110Ba: peHmaeHoGAyOpecueHMHbI aHAAU3, Memanaypaueckul 2AUH03ew,
KaonUHO8ble 2AUHbI, Np6oN0d20mosKa
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T.A. Maryutina, O. N. Katasonova, O. B. Mokhodoeva, K. B. Ossipov

T.A. Mapiomuna, O. H. Kamacorosa, O. b. Moxodoesa, K. b. Ocunos

Sorption and Extraction Methods for Recovery of Palladium, Platinum 404 Cop6unOHHOE 1 3KCTPAKLIMOHHOE U3BIeYEHME NANNAAMS,

and Gold from Hydrochloric Acid Solutions

Sorption and extraction methods for recovery of noble metals from
hydrochloric acid solutions using anion exchanger DIAION™ UBA 120 and
trioctylamine with nitrogen-containing functional groups are compared. The
conditions of selective recovery of palladium, platinum and gold from model
waste solutions containing macrocontents of copper, nickel, iron, lead, sele-
nium, tellurium, as well as chloride-ion up to 200 g/ L have been determined.
Keywords: platinum, palladium, gold, liquid extraction, sorption, tertiary and
quaternary amines

A. G. Revenko, G. V. Pashkova

Application of X-ray Fluorescence Analysis to Study 410

the Composition of Coal and Ash

This review briefly discusses advances in the development of equipment
for X-ray fluorescence analysis (XRF), sample preparation methods, mutual
influences of elements, and also gives examples of the use of XRF to
determine the elemental compasition of coals and ashes of various origins.
Special attention is paid to the XRF variant with total external reflection.
Keywords: X-ray fluorescence analysis, elemental composition, coal and ash

MIATUHDI 1 30/10Ta U3 CONSIHOKUCITbIX PACTBOPOB

M0Ka3aHbl CPABHUTENbHbIE BO3MOXHOCTM COPOLIMOHHONO 1 IKCTPAKLMOH-
HOrO BbleNeHNs 6AaropoAHLIX METANNOB U3 CONSHOKMCLIX PACTBOPOB

C MCNONb30BaHMEM aHNOH00bMeHHOo copbeHTa DIAION UBA 120 v 3kcTpa-
TeHTa TPUOKTANAMUHA C A30TCOAEPXALLMMY DYHKLMOHANBHLIMU Tpynnamm.
Mogo6bpaHbl YC0BUSH KOMUYECTBEHHOMO CENEKTUBHOTO BublAeNeHWs nannauns,
NAATWHbLI W 30/10Ta U3 MOAE/bHLIX COPOCHbLIX PACTBOPOB, COAEPXKALLMX
MaKpOKO/IMYECTBA MeS, HUKeNS, Xene3a, CBUHLA, Cenexa, Tenypa, a rakke
XNopua-MoHa 102001/ .

Kniouesble cnoBa: naamud, naaouti, 30A0mo, XUokocmHas 3kcmpaxyus, cope-
UUsl, mpemuyHble U YemeepmuyHble AMUHbI

A.T Pesetko, I B. Mawkosa

MpumeHeHne peHTreHO(GAYOPECLIEHTHOTO METOAA aHANN3a

A5 UCCnenoBaHns CoCTasa Y v 30/bl

B npeacTasneHHoM 0630pe KpaTko paccMOoTpeHbl OCTVKEHUS B pa3paboTke
annaparypsl 415 NPOBEAEHMS PEHTTeHOhYOPECLEHTHOTO aHanu3a (POA),
CMoCcobbI MOATOTOBK NPO6, B3aUMHbIE BAMSHUSA 3/1IEMEHTOB, & TakxKe npuse-
JAeHbl npumepsl npumenenns POA s onpedeneHns 3NeMeHTHOro CocTasa
YrAIei ¥ 301 PA3NIMYHOTO MPOUCXOXKAEHNS. OTAENbHOE BHUMAHWE YAeNeHo
BapuaHTy POA C NOMHLIM BHELLHWM OTPaXEHUeM.

PepnakLMOHHDbIN COBET

BAPAHOBCKAS Bacnnmca bopncoBHa
[OKTOP XMMUYECKMX HayK,

MHCTUTYT 0bLen n HeopraHM4eckom XMMmnmn
nm. H. C. KypHakosa PAH,

npeacepartens pej. coseta

30/10TOB HOpuin AnekcaHapoBUY

[OKTOP XMMUYECKUX HayK, akagemuk PAH,
Xumundecknm pakynbter My

nMm. M. B./TomoHocoBa

AMAPU Bnagnmnp BnagmmMmmposuy

[OKTOP XMMUYECKMUX HayK, XMMUYecknn da-
Ky/nbTeT MI'Y nm. M. B. JlomoHOoCoBa
bONAbLIPEB VMBaH Bnagmmuposuy
NCNONHUTENbHBIV AMPeKTop AccoLmanmm aHa-
NINTUYECKMX LLeHTPOB «AHANIUTUKA»

FAJICTSAH Apam MeHpuxoBuy

LOKTOP TEXHUYECKMX HaYK,

npodeccop PAH, YyneH-KoppecnoHaeHT PAH,
BHWUNMBWBM

ABOPKWH Bnagumup Unbuy

LOKTOP XMMUYECKNX HayK, MHCTUTYT HedTexmn-
MWYEeCcKoro cmHTesa um. A. B. Tonymesa PAH

KnioueBble cnosa: peHmZEHOd)AyOpECLLEHmelﬂ AHAAU3, 3AeMeHMHbIL COCMa,

Y20Ab U 30A0

NCTOMWHA HaTtanbs JIeoHnaoBHa

[OKTOP GM3MKO-MaTeMATUYECKMX HaYK,
HayaNbHWUK OTAEeNA — 3aMecTuUTeNb
akagemMmnKa-cekpeTtaps oTaeneHua
du3nyeckmx Hayk PAH

KAPLUOBA JltogMunna AnexkceesHa

[OKTOP XMMUYecknx Hayk, npodeccop, NHCTu-
TYT XMMum CaHKT-MeTepbyprckoro
rocyAapCTBEHHOr 0 YHMBepcuTeTa

KYLLEBA Hagexxaa KOHCTaHTUHOBHA
KAaHAMAAT XMMUYECKNX HaYK,
AHannTnyeckmm LeHTp 3A0 «Poca»
MAPKOTUHA TaTbsiHa AHaTO/IbeBHa

LOKTOP XMMUYECKNX HayK, 3aBeaytoLlas
nabopatopuen KOHUEHTPUPOBAHUS NHCTU-
TyTa reoOXMMMN U aHATMTUHECKON XUMUU UM.
B.W.BepHaackoro PAH

MW/IbMAH Bopwc JIbBOBKMY

[OKTOP XMMUYECKNX HayK,

®OrBY «Hay4YHO-KANHNYECKUIA LLEeHTP TOKCUKO-
nornm um. akag. C.H. ronnkosa» ®MBLA PO
HOBWKOB EBreHuin AHaTO/IbeBUY

KAaHAWAAT XMMUYECKNX HAYK,

reHepanbHbI aupekTop OO0 «CoKkTpena»

NMEPMWHOBA VpvHa BacuibeBHa
[OKTOP XMMUYECKNX HayK,

npodeccop, XuMmnyecknin dakynbTet

MTIY um. M. B.JlomoHOCOBa

CAH)KAPOBA Hatasnbst MBaHOBHA

[OKTOp Bronormyeckmnx Hayk, npodeccop,
Y/ieH-KoppecrnoHaeHT PAH,

avpektop BHUMPAS

YCTbIHKOK FOpuin AnekcaHapoBuy
LOKTOP XMMUYECKMX Hayk, npodeccop,
rNaBHbIA HAYYHbIA COTPYAHUK,

MIY um. M. B. lomoHocoBa

ONINNMNOB Muxann Hukonaesmny

[OKTOP PU3NKO-MaTeEMATUYECKMX HAYK, MPO-
deccop, 3aBeayoLmin nabopaTtopuen xummye-
CKOro aHanmsa MIHCTUTyTa 0bLwen 1 HeopraHu-
yeckor xumun um. H.C.KypHakoea PAH
XAMW3OB PycnaH XaxceToBumy

[OKTOP XMMUYECKUX HayK, 41eH-Kopp.PAH
WHCTUTYT reoXMMUmM 1 aHanuTU4eckom Xmummm
M. B.N. BepHagckoro PAH
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Analytical Methods and Instruments

V. A. Davankov, A. Ya. Yashin, Ya. I. Yashin

Current Applications of High Performance Liquid

Chromatography Methods

Modern HPLC methods and their application in vital areas are described:
metabolomics, pharmacokinetics, doping control, forensic chemistry, microbiome
determination, diagnostics of dangerous diseases by markers. A list of new trends
in HPLC is given. Thus, HPLC methods are the guardians of human health, the
quality of food, medicines and environmental safety.

Keywords: new HPLC methods, medicine, pharmaceuticals, food control, disease mark-
ers, metabolomics, pharmacokinetics, doping control

Modern Laboratory

A. M. Kuchkin

Modern Russian Analytical Laboratory: Learning to Live in a New Way
This year, the market for analytical equipment has undergone major changes.
Suppliers and consumers have lost the opportunity to continue long-term coopera-
tion with most corporations —world leaders in analytical instrumentation. A large
segment of modern technology turned out to be inaccessible to both research sci-
entists and testing laboratories. How to solve the problems that have arisen, how
to act in the current situation, how to avoid typical mistakes during the transition
period? This article is devoted to these and other important issues.

Keywords: analytical laboratory, measuring equipment, spectrometer, chromatograph

A.A.Burdeinyi, |. V. Dyumaeva

What Should be a Modern Laboratory

Information Management System?

The experience accumulated by laboratories in the use of laboratory information
management systems (LIMS / LIMS) allows us to think about the correct practice
of planning their implementation in terms of goal setting based on the current
tasks of laboratories, as well as an idea of the medium-term development of
laboratory departments and / or companies as a whole. The future vision of LIMS
directly depends on the technologies and capabilities that are in demand today,
existing development trends and objective limitations that determine the possibil-
ity of using LIMS as an automation tool or preparing a basis for digitalization of
laboratory units with its help.

Keywords: laboratory information management systems (LIMS/LIMS), digitalization,
digital transformation, sample life cycle, LIMS functionality, LIMS integration

Peknama B HoMepe

AHanuTu4yecKkue Mmetoabl u anGOpbl

B.A. [lasarkos, A. 8. Awun, 4. V. wun

AKTYyanbHble 061aCTV NPUMEHeHNS METOA0B BbICOKOI(pHEKTUBHON
XNAKOCTHOM XpomaTorpadum

OnncaHbl coBpemeHHbIe MeToabl BIXKX 1 X MpUMEHEHHE B KU3HEHHO BKHBIX
0bnacTsix: MeTabonommke, GapMakoKMHETUKe, AOMMHI-KOHTPONe, CyaebHOM
XAMUK, ONPEAENeHni MUKPOBMOMA, ANArHOCTIKE OMaCHbIX 60NE3HEN N0 Mapke-
pam. MpyBeaeH nepeyeHb HOBLIX TEHAEHLMA B BIXX. Takum 06pasom, meToabl
BIXX HaxofaTCs Ha CTpaXe 340pOBbLS Ye0BeKa, Ka4ecTsa NpoLyKTOB NUTaHNS,
NeKapCTB 11 6e30MaCHOCTI OKPYKAIOLLEN CPesbl.

KnioueBble cnosa: Hogble Memodsl BIXX, meduyuHa, papmauesmuka, KOHmpons
NULL, MApKepbl 3a60Ae8aHLL, MemaboromuKa, GapmakoKUHemUuKd, donuHz-KOHMpPOoAb

CoBpemMeHHas na60paTopm|

A M. Kyukun

CoBpemeHHas poCCniAckas aHanuTuyeckas naboparopus:

Y4YMMCS XXNTb N0O-HOBOMY

B 3T0M rofly Ha pbIHKe aHaNUTIYECKOro 060PYAOBAHKS NPOU3OLLAN CEPLE3HLIe
nepemeHbl. MOCTaBLUMKA 1 NOTPEBUTENM MMLNAUCL BO3MOXHOCTY NPOLOIXMTL
MHOTO/ETHee COTPYAHMYECTBO C HONLLIMHCTBOM KOPMOPALMY — MUPOBbIX
NVMLEPOB aHAMTIYECKOrO NPUBOPOCTPOEHIS. BOMBLIOA CErMeHT COBPEMEHHOI
TEXHWK OKA3NCS HEAOCTYMHbLIM KAk 1S Y4eHbIX-MCCe0BaTeNen, Tak 1 s
UCNbITATENbHbIX NABOPATOPMIA. Kak pewumnTb BO3HUKLLME NPObAEMbI, Kak NoCTy-
MWUTb B CIOKVBLLEACA CUTYaLNK, KaK M30eXaTb TUMMYHBIX OLIMBOK B NEPEXOAHLIA
Meproa? ITUM 1 ZIPYTUM BXXHLIM BONPOCAM MOCBALLEHA HACTOSLLAS CTaTbs.
KntoueBble cnoBa: aHaumuueckas Aabopamopus, UsmepumenbHoe 060pydosanue,
Crekmpomemp, Xpomamozpag

A. A. bypeiineil, . B. Jiomaeea

Kakoi pomxHa 6bITb cOBpeMeHHas nabopaTopHas MHGOpPMALMOHHAs
MeHe)KMeHT-cucTema?

HakonneHHbIin 1abopaTopusiMm OMbIT UCMIONL30BAHNS TABOPATOPHLIX MHGOPMA-
LMOHHbIX MeHemXMeHT-cucTeM (IMC/LIMS) No3BONSET 33lyMaTbCsi O MPaBb-
HOW NPaKTVKe NAAHWPOBAHWS X BHEAPEHNS C TOYKM 3pEHIS LieNenonaraHms
WNCXOAS M3 TEKYLLIX 3384 N1ab0OPATOpUK, & TAKOKE NPEACTABNEHNS O CPEaHe-
CPOYHOM Pa3BUTMI NABOPATOPHLIX MOAPA3AENEHIH W/ KOMMAHWIA B LENOM.
byayLee BuaeHve IMMC HanpAMYIo 3aBUCKT OT BOCTPEBOBAHHbIX CErOAHS
TeXHO/MOT UM W BOMOXHOCTEN, CYLLECTBYIOLMX TEHACHLINI PA3BUTIS U 06LEKTIB-
HbIX OrpaHN4eHIi, KOTOpbIe ONPeAeNsioT BO3MOXHOCTY 3kcnayataLim IMMC

B Ka4eCTBE MHCTPYMeHTa aBTOMATM3ALMI AV Xe NOATOTOBKY C er0 NOMOLLbIO
6a3bl Ang UMdpOBI3aLIMI NABOPATOPHLIX NOAPAAENEHIH.

KntoueBble cnoBa: Aa60pamopHbie UHYOPMALLIOHHbIE MeHedXMeHMm-Cucmembl
(7IAMC / LIMS), uudposu3auus, uudposas mparchopmaLLs, XL3HeHHbIi LKA 06pa3ug,
QYHKUUOHaNbHble 603MOXHOCMU JIAMC, unmezpayus IMMC

34paBooxpaHeHue .. 445 MWD KINMATA oo, 11l obnoxka
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Personnel Training
T.N. Shekhovtsova

Analytical Chemistry Teaching in Russian Universities: 440

Yesterday, Today, and Tomorrow

Brief analysis of the current state of analytical chemistry teaching in

leading Russian Universities according to different educational programs:
specialty, bachelor's degree, master”s degree, is presented. The experience of
distant student training, acquired and accumulated by analytical chemistry
departments in recent years has been generalized. Positive and negative aspects
of such form of training are discussed. The nearest plans of the development of
the higher education in the country and the changes taking place in this regard
in M.V. Lomonosov MSU are considered.

Keywords: analytical chemistry teaching, educational programs: specialty, bachelor's
degree, master"s degree; general and special courses, distant training, prospects of the
higher education development

D.A. Kozlov

Scanning Electron Microscopy for Studying

the Microstructure of Materials: the Course

of Professional Training Program at the IGIC RAS

Since from 2022, professional training program Scanning electron microscopy
for studying the microstructure of materials implemented at the Kurnakov
Institute of General and Inorganic Chemistry (IGIC RAS). The course was
developed by the scientists of the Institute and includes both the theoretical
foundations of the method and practical exercises, including on a specialized
simulator

Chapters of History

E. M. Senchenkova

Works of M. S. Tswett in the Perception of Colleagues After His Life.
To the 150t Anniversary of the Creator of Chromatography

In 2022, the 150%™ anniversary of the birth of the outstanding Russian
scientist Mikhail Semenovich Tswett (1872-1919) - a physiologist and
biochemist of plants, the founder of the chromatographic analysis method.
Today, this method has become widespread and is used in many scientific
and industrial industries and areas of the economy. The history of the
creation of the method is very complex and contradictory. We talked earlier
about the attitude to the works of Tswett of his contemporaries, or rather,
about the attitude of the scientific community of those years to a colleague
with extraordinary abilities and to his scientific views, often ahead of time.
In this message, we will talk about the difficult fate of the discovery of
chromatography.

Keywords: chromatography, chromatographic adsorption analysis, biochemistry,
chlorophyll, history of chromatography
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MoaroroBka Kaapos

T H. LLlexosu08a

MpenopsaBaHne aHAIMTUYECKOW XMMUIN B POCCUIACKUX YHUBEPCUTETAX:
BYEpa, CErofHs, 3aBTpa

MpeacTaBneH KpaTkuil aHaN3 COBPEMEHHOMO COCTOAHNS NPenoaaBaHms
AHANMTHYECKOW XMWV B BEAYLLUX YHUBEPCUTETAX POCCUM NO Pa3NNyHbIM
0bpa3oBare/bHbIM MporpaMMam — cnelpnanuTera, bakanaspuara, MarucTpa-
Typbl. OBOBLLEH OMbIT ANCTAHLMOHHOMO 0BY4EHMS CTYAEHTOB, NPUOBPETEHHDIN
W HaKOMNEHHbIA kadeapamn aHAMTUYECKOW XMWY B NOCTEAHIE TOAbI.
ObCyxaeHb NONOXMUTENbHBIE 1 OTPULATENLHBIE ACMeKTbl Takow (GOpMbI npe-
MOAABaHNA. PACCMOTPEHbI BAVKANLLIME NAAHBI PA3BUTHS BLICLLErO 06pa3o-
BaHWSI B CTPaHE W NPOUCXOBALLME, B CBSI3M C 3TUM, U3MEHeHNs B MITY uMenm
M. B. JlomoHocoBa.

Knio4eBble c10Ba: npenodasanue aHaAumu4eckol Xumuu; 06paoeamenbHbie npo-
2pamMbI: Ceyuaaume, 6axkaaagpuam, Mazucmpamypa; 06Ul U CneyuanbHbie Kypcbl,
QUCMAHLUOHKHO 0byHeHue, nepcneKmugsl pa3gumus 8bicliez0 0pa308aHus

N.A. Ko3nos

PacTpoBas 3neKTpOHHAas MUKPOCKOMUSA AN1S N3yHeHus
MUKPOCTPYKTYpPbl MAaTepUaN0B: KYpC fONONHUTENLHOMO
npogeccuoHanbHoro 0bpazosaHus B MOHX PAH

B MHCTUTYTE 0611teit 1 HeopraHuyeckoi xumin um. H. C. KypHakosa (MOHX
PAH), HaunHas € 2022 roga, peannsyeTcs NporpamMma A0NOAHUTENLHOrO
npoQeccoHanbHoro 06pa3oBaxms «PacTpoBas 3NeKTPOHHAS MUKPO-
CKOMUS NS U3y4eHns MAKPOCTPYKTYpLI MaTepuanos». Kypc paspabortat
COTPYAHMKAMM VIHCTUTYTA W BK/TIOYAET KaK TEOPETUYeCKNe 0CHOBLI METOAR,
TaK 1 NPaKTUYECKWE 3HATIS, B TOM YUCNe HA CNeLUaniu3npoBaHHOM
cmynsaTope

CTpaHuULbl UCTOpUMN

E. M. Cenuerkoaa

Teopuyectso M. C. LiBeTa B BOCNIpUATUM KOJI/IET MOC/IE ero XU3HW.

K 150-neTuio co3garens xpomatorpadum

B 2022 rogy ncnonHunoch 150 f1ET €O AHS POXAEHMS BbIZAOLLErocs poc-
cuiAckoro yueHoro Miuxauna CemeHosnya Liseta (1872-1919) - du3nonora
1 BUOXUMMKA PACTEHMI, POAOHAYANBHIKA METOAA XPOMATOr pahuyeckoro
aHanu3a. CerofiHs 3T0T METOZ NONYYWA LIMPOKOE PacnpocTpaHeHue

11 MPUMEHSETCA BO MHOTMX HAY4YHbBIX U TPOMbILLIEHHbLIX OTPACASAX W HAMPaB-
NIEHNSX HAPOAHOTO X03AMCTBA. VICTOPUS CO3AaHNS METOAA 04eHb CIOKHA
1 NpoTMBOpeYMBa. Ob OTHOLWEHMM K Tpyaam LiBeTa ero CoBpeMeHHHKOB,

a TOYHee, 06 OTHOLIEHMM HAYYHOrO COOBLLECTBA TeX IeT K KoAnere C Hesa-
YPALHLIMU CNOCOBHOCTSIMU M K €70 HAy4HbIM BO33PEHUSIM, 4aCTO Onepe-
KaBLUWM BPeMS, Mbl PACCKa3biBaNM paHee. B HacTosLem coobLeHnn peyb
MOWUAET O TPYAHOW CyAbOE OTKPLITUS XPOMATOrpauu.

KntoueBble C10Ba: Xpomamozpagus, Xpomamozpaduueckuli adcopoyoHHbIll aHaus,
buoxumus, xaopoduan, ucmopus xpomamozpaguu

Annual Content 40 FogoBoe coaepxaHue

390
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