CEKIJUA 9. TEODKOJIOTUA, OXPAHA U 3ALJUTA OKPY)KAIOL[EY CPE/IbI.
I'EOUHDPOPMAILITHMOHHBIE CHCTEMBI B 'EOOKOJIOI'HU.

- ydacToK Y3 BbIIENEH B 30HE TI€0JIOTO-TEHETHYECKOro KOMIUIEKCA AJLTIOBHAIBHBIX oTinoxenuit Il u 11
HazamoiiMeHHbIX Teppac p. Coiconsl. Ocanky MpeicTaBiIeHbl YBIKHEHHBIMU IECKaMU M cynecsiMi. MomHoCTh 10 27 M.
VYron TpeHus/0TKoca B CyXUX MECKax COCTaBIseT B cpeaHeM 47°, B BOJOHACHIILCHHBIX - 29.

IIpoBeneHHBIE HCCIIENOBAHMS JEMOHCTPHPYIOT BO3MOXHOCTh IIPUMEHEHHS METOoJa CEHCMOMETPHH Kak
JOTIOJHUTEILHOTO WM YTOYHSIONIETO B BBIACICHHM ¥ KapTHPOBaHMM 30H TPYHTOB B TEOJIOTHYECKOI cpere
ypOaHM3UPOBAHHBIX TEPPUTOPHIL, B KOTOPBIX MOTYT MPOUCXOJUTh W/WIM HPOHCXOAAT MPOIECCH OCAIKH/IPOCAIKH
(byHIaMEHTOB 31aHHil ¥ HAPYIICHUS LEIOCTHOCTH CTPOUTENBHBIX KOHCTPYKLMH BCIICICTBHE BO3ICHCTBHS BUOPAIMOHHOI
HArpy3Kd Ha 3TH IPYHTBI. AITOPUTM BBINOJHEHHBIX PA0OT MOKET OBITh HCIOIb30BAH:

— Ilpu nmpoBeNeHUH I'€03KOIOTHYECKOT0 MOHUTOPHHTI'A; IIPH MPOEKTUPOBAHHU U HPOMBILUICHHOM U IPaXKAaHCKOM
CTPOUTENBCTBE C LIENbI0 COXPAHEHMS LETOCTHOCTH 3[aHMIl M MHKECHEPHBIX KOHCTPYKLIMH, MHHUMM3ALUHU PHCKOB IO

ocaJiKe/TIpocaike TPyHTOB-OCHOBAHHI U YBEIMYEHHUS CPOKA SKCILTYaTALIMU CTPOUTEIILHBIX COOPYKEHHI.
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FEOXUMUA TBEPOON ®A3bl CHEXXHOIO MOKPOBA B OKPECTHOCTAX LLEMEHTHOIO
3ABOJA (HA NPUMEPE I'. TONKU KEMEPOBCKOW OBJIACTW)
O.A. BonoguHa
HayuHbin pykosoguTens goueHT A.B. Tanosckas
HayuoHanbHbIl uccnedoeamennsckuli ToMckuli nonumexHu4Yeckuli yHueepcumem, 2. Tomck, Poccusi

Beenenne. B HacTosiee BpeMs INPOUCXOTUT aKTHBHOE PAa3BUTHE PA3IUUHBIX OTpacieil MPOMBIIIIEHHOCTH,
KOTOpble OKa3bIBalOT BIMSHHE Ha OKpyXawllyno cpeny. Kaxnmas oTpacip XapakTepusyeTcs OINpeeseHHOH
TeOXMMHYECKON acColMalnel 2JIeMeHTOB, O1arojapsi KOTOPOH MOXKHO BBUSIBUTH BIIMSTHHE ONPEIETICHHOT0 TEXHOT€HHOTO
ucrouHuka. B r. Tonku pacnosioxkeH LIeMEHTHBIH 3aBOJ], KOTOPBIN ABJSIETCSI HCTOUHUKOM 3arpsi3HEHUS 3TOro ropoja. B
TTAaHHOM paboTe IS OLIEHKH TEXHOTEHHOTO BO3JICHCTBHS HA OKPYKAIOIIYIO Cpeay ObLT BEIOpaH CHEXKHBIH TIOKPOB, KOTOPBIHA
SIBIISIETCS] XOPOIIEH NETIOHUPYIOIEH cpenoi, COCOOHOM HaKaIUIMBaTh U COXPAHATH B ce0e 3arps3HAIONINe BemecTsa. 13-
3a TPOAOIDKHTENPHOTO 3aJeTaHMsl CHEXHBIM MOKPOB HCIIOIB3yeTCS MHOTMMH HcciefgoBarensmu [1, 4] i omeHkH
TEXHOTEHHOTO BO3JIEHCTBHUS Ha OKPYKAIOIIYIO CPELy.

Lenp nmaHHOM paboTHl - W3yYeHHE T'€OXMMHYECKHX OCOOEHHOCTEH TBeplIod (ha3bl CHEXXHOTO IOKpOBa B
OKpPECTHOCTSIX LEMEHTHOTO 3aBOAa JUIS BBIABICHUS BIMSHMS NPENIPUATHS U HUCIOJIb3yeMbIX Ha HEM B IIpolecce
MPOU3BOJICTBA IPOAYKIUH CHIPHEBEIX KOMIOHEHTOB, 100aBOK Ha COCTaB TBEPIOH (pa3bl CHEIKHOTO TOKPOBA.

MeTtonuka uccaenoBanmusi. OT60p Mpod CHEKHOTO MOKPOBa B I'. TONKU M B OKPECTHOCTSX [IEMEHTHOTO 3aBO/Ia
0611 ocymiecTBieH B KoHIE (espamst 2016 roga. Touxu ot6Gopa mpob cHera OBUIH PACIIONOXKEHEI IT0 BEKTOPHOH cHcTeMe
C Y4eTOM TIJIaBEHCTBYIOIIETO HANPaBJICHUS BeTpa (I0ro-3amagHoe) M B XKHIJIOH YacTH TOpoja, Haxosmielcs B 5 KM OT
3aBoja. [1poOsl ObUTH 0TOOpPaHBI M3 IIypda Ha BCIO MOIIHOCTH CHEXXHOTO TIOKPOBA, BeC KaXI0H poOs! cocTaBisit 18-20
kr. O0IIiee KONMMIeCTBO 0TOOPAHHBIX C JAHHOH TeppUTOpUH Mpod cocTaBmio 15, B poroBOM paiione Ob110 0TOOpaHo 10
npo6. B kadectBe hoHOBOTO paiioHa OblIa BeIOpaHa AepeBHs Kaunm, pacmonoxenHas B 53 kM ot ropoaa Tonku. PaboTsr
110 OTOOPY ¥ MOATOTOBKE CHEXKHBIX IIPOO BHITIOJIHEHBI COTJIACHO METOAMYECKUM pekoMeHaauusM [3, 6, 10]. TasgHue cHera
OCYIIIECTBISUIOCH TPY KOMHATHOM TeMIleparype, MoJydeHHast CHeroTasas Bojia GQuibTpoBaiach yepe3 OyMaxHbIld GuibTp
THIIA «CHUHAA JICHTA. TBGpﬂbIl‘/’I 0CaJI0K CHEra, HoﬂyquHblﬁ nocie (bl/IJ'lepOBaHI/IS[, BBICYIIMBAJIN U [IPOCEUBAJIN Y€PE3 CUTO
¢ pa3mepoM siueek He meHee | mMm. [lanee mpoObl TBepaoii (a3bl CHEXKHOTO MOKPOBA OBLTM M3YUCHBI METOJIOM Macc-
CIIEKTPOMETPUH C HHAYKTHBHO-CBS3aHHOH IUIa3MOH B akkpeanToBaHHOMH aboparopun OO0 "XAIL" [Tna3ma" B r.Tomck.

Taxoxe OBUTH paccUMTAaHBI MOKA3aTeNH U1 TBEPAOH (a3l CHEXKHOTO MOKpoBa. Panee OBUT MPOM3BENEH pacdeT

nbUIeBOit Harpy3k [2]. Pacuér koadduimenTa KOHIEHTpaMH Mpou3Boii 1o Gopmyne: Ke = — | rae C - conepixanue
C
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IIPOBJIEMbI I'EOJIOT'MHA 1 OCBOEHUA HEJIP

JNeMeHTa B HccieqyeMoM o0bekTe, Mr/kr; Cy - poHOBOE conepikanue dneMenta, Mr/Kr [5]. I[To onpeneHHbIM 3HAYCHHUSIM
K03 (HUIIHEHTOB KOHIIEHTPALUK OBUIH MOCTPOCHBI TEOXUMHYECKUE PABI ACCOLUAIMIT XMMUYECKUX HJIEMEHTOB, KOTOPBIC
MO3BOJIIOT ONPENEINTh UCTOYHUK 3arpsi3HEHHs OKpykaromied cpenpl. PacdeT cymMMapHOro mokasaTens 3arps3HEHHs
npouszBoauTes o popmysie: Zc = > KK — (n —1), rae N - 4uCiIo 3JIeMEHTOB, MPUHATHIX B pacuer npu KK > 1. Crenens
3arpsi3HEHHs] CHE)KHOTO ITOKPOBAa HCCIEAYEMOH TEPPHOPHU OIEHHBACTCS IO TPAJaliyl Uil CyMMapHOTO ITOKa3aTels
3arpsisHeHHs: Hu3Kas (MeHee 32), cpennsis (64-128), Beicokas (128-256), ouens Bricokast (Oonee 256) [5]. Pacuer obmeit
Harpy3ky, CO3/aBaeMOi KaXIbIM M3 XMMHYECKHX DJIEMEHTOB M3 aTMoc(epbl Ha CHEXHBIH IOKPOB, IPOHU3BEACH IO
popmyne: Posy = C* Pn, rne C - KOHIEHTpaus XMMUYECKOTO 3JIEMEHTa, MI/KT; Pn - MblleBas Harpyska, MT/M2-CyT.
Posy
KoshduimenT 0THOCHTENLHOTO YBeIMYeH s 00LIeH HArpy3Ku paccuuthiBaercs mo Gopmyne: Kp = —— | Py - donosas
®

HArpy3Ka HCCIEIYeMOro SleMeHTa, paccunthiBaemas 1o Qopmyme: P, =C, P . rme Cy - donosoe comepianue

HCCIIETyeMOro 3reMeHTa; Prg - (oHOBast mblieBas Harpyska, Mr/(M? - cyT.). PacderT cyMMapHOTO TOKa3aTensl Harpy3Ku

npoussoauTcs 1o Gopmyse: Zp = X Kp — (0 —1) , rae rae N - 9uCI0 37eMEHTOB, IPUHATHIX B pacueT npu Kp > 1. Crenens
3arpsI3HEHHs] CHE)KHOTO TIOKPOBA METAJJIAMH OIIEHMBAETCS 110 TPAJAIUK Ul CYMMApPHOTO TTOKa3aTesl HAarpy3Ku: HU3Kast
(menee 1000), cpemusist (1000 - 5000), Beicokast (5000 - 10000), ouens Boicokas (6onee 10000) [5].

Pe3yJbTaThl U UX 06CYKIAEHHE.

Pe3ynbrarhl MOCTPOCHHSA TEOXMMHYECKHX PSJIOB AaCCOMMAIMM XUMHUYCCKHX SJIEMEHTOB [0 3HAYCHUSIM
K03 (HUIMEHTOB KOHIEHTPALMH TIPEACTaBIeHbI B Tabuie. CyMMapHbIN OKa3aTellb 3arPSI3HEHUS TSI BCEX HCCIIETYEMBbIX
po0 XapakTepU3yeTCsl HU3KOU CTENEHBIO 3arpA3HEHHUS, KPOME JIBYX MPOO, OTOOPAHHBIX HA FOr0-BOCTOKE.

Taonuua

Teoxumuueckue paovl accouuayuii Xumu4ecKux 31eMeHn o8 u CyMMapHulil ROKA3amens 3azpA3HeHus
uccneoyemuix npoo

Paccrosuaune ot Tpy6 CyMMapHBIT
3aBOJa, KM Teoxmireckuii s [OKa3aTellb
(HampasJeHue OT 3arpA3HEHHUs], CTENEHb
3aB0Jia) 3arps3HEHUs
1.9 KM (10r0-BOCTOK) RU7,7-T|5,7-C83.0-Cd2,6-V1,5-Mn1,4-Bi1_,3-Fel,3-Rbl,z-Asl,z-Ba1,2- 18, HusKas
> Ag1,2-Cu1,0-Smz,0-Se1,0-Teo,0-Gdo,o-Lio,e-Tao e~ Yo,8-Tho,g-Mdo,s. ’
Se25-V1,7-As1,5-Mny,1-Tl1,0-Ru1,0-Sb1,0-Te1,0-Ag1,0-M0o,9-Cdo,o-
0,6 KM (FOr0-BOCTOK) Feo,9-Cuo,8-Cso,8-Rbo,s-Mgo,7-Tao,7-Luo,7-Tho,7-Sro,7-H0o,6-Smo,6- 4, Hu3Kas
Gdo,s.
2,6 1M (cepepo-saar) Rus 2-As1,8-V1,6-Se1,0-Sb1,0-Te1,0-Rb1,0-Sro,9-Lio,e-Cdo,e-Geo,s-1no,s- 5 sKas
i Mno,7-Cso,7-Ago,6-M0o,5-Mgo 5-Tlo,5-Feo 5-Cro,5-Cuo,s-Smo,s-C0o 4. i
Ses,3-Tl32-Ru2,0-Cd1,7-Cs1,5-AS1,4-V1,2-Mn1,1-Sb1,0-Te1,0-Geo,9-
1,3 kM (ceBepo-3aman) Luo s-Sro,s-Feo,s-Bio,s-Cuo,7-Ago,7-Mgo,7-Rbo,7-Yo,7-Tmo,6-Smo 6- 7, HU3Kast
Coos.
2 xu (10ro-BoCTOK) Seg 9-Ru43-V3,8-AS33-SC2,7-Ge2,3-Li15-Mn1,4-Rb1 3-Fe13-Sr1.1-Texo- 22, HusKas
Mg1,0-Ag1,0-Cr1,0-Cuo,9-Y0,8-C00,8-Smo,s- TMo,s-LUo,s-M0o,7. ’
Seg,7-V2,8-As2,5-Tl2,4-Ru2,2-Mn1 3-Fe1,3-Ge1,2-Smz,1-Cd1,0-Sb1 0-
1,2 kM (¥Or0-BOCTOK) Tex,0-Sro,9-Tho,9-Mgo,9- Y 0,9-C00,9-Li0,8-CUo,s-H0o,8-Rbo s-Beo s- 15, Hu3Kas
Ybogs.
0.5 kv (cenep) AS2,7-Sez5-V2,3-Ruz,1-Ge,s-Cd1,4-Tl1,2-Li1,1-Sb1,0-Te1,0-Mny,0-Sroe- 8. Hi3Kas
’ Cso,9-Feo,9-Rbo,s-Ago.s-Cuo,7-Mgo,6-Cro,6-C00,6-1N0,5-Sco 5-LUo 5. i
Se10,5-Ruag-As1,8-Tl1g-V1,5-Ger,1-Li1,1-Sb1,0-Te1,0-Mn1,0-Sr1,0-
0,9 k™ (ceBep) Cdo,9-Ago,s-Mgo,7-Cso,7-Feo,7-1no,7-Beo,6-Rbo,6-LUo 5-C0o,5-CUo 5- 16, Hu3Kas
Croa.
1.2 xv (cepep) 3611,4_-T|4,5_-Cd4,3-V2,0-Ruz,o-Ag1,7-A51,5-G61,3-Sb1,0-T61,0-Mn1,o- 22, HusKas
’ Cs1,0-Bi1,0-Lio,s-Sro,7-Mgo,7-Feo,7-Ino,7-Rbo 6-Cuo,6-HOo,5-Cros-Euo s. ’
2.3 v (cenep) Rua,z-TI4,7-Cd3,4-Csz,z-Agl,5-Mnl,g-Bi1,1-S€1,o-Sb1,0-TE1,0-Rb1,o- 16. HusKas
’ Cuz1,0-Aso,9-F€o,9-1no,7-LUo,7-H0o,7-Lio,7-Gdo,7-Tmo,6-Sro,6- Y0,6-ZNo 6. ’

Pesynbrarsl pacdera o0IIel Harpy3KH, CO3IaBacMO MOCTYIUICHHEM KaXIOTO M3 XHMHYECKHX DJIEMEHTOB U3
arMocdepbl Ha CHEXHBIH TTOKPOB, TTOKA3allM, YTO HAMOONBUINIA BKJIaJ B OOIIYIO HArPy3Ky BHOCAT TakKHe DIIEMEHTHI KakK
marauit (MQ), amomunuii (Al), kpemuwuii (Si), mapranen (Mn), xxeneso (Fe), nuak (Zn), cypema (Sb), 6apuit (Ba).
CyMMapHBIil moka3aresb Harpy3KH, pPaCCUMTAHHBII 10 3HAYCHHUAM KO3(OUIMEHTa OTHOCHTEILHOTO yBEIMYCHHUs 00mmen
HArpy3Kd, OTpa)kaeT HHU3KYIO CTEMEHb 3arps3HCHHsl Ha CEBEpO-3amaje W B OJHONM TOYKE Ha CeBEpEe OT IMPENpPHSITHS,
CpE/IHASl ¥ OYEHb BBICOKAsI CTCNCHH 3arpsi3HEHHUs XapaKTepHbI Ui TEPPHTOPHI, PACIIOJIOKEHHBIX HA IOr0-BOCTOKE OT
NPEANPHSATHSA, BRICOKAsl CTEIICHb 3arpsA3HEHHUsI HaOII01aeTCs Ha CEBEPE OT 3aBO/IA.
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CEKIJUA 9. TEODKOJIOTUA, OXPAHA U 3ALJUTA OKPY)KAIOL[EY CPE/IbI.
I'EOUHDPOPMAILITHMOHHBIE CHCTEMBI B 'EOOKOJIOI'HU.

Taxum o6pa3om, 1o pe3ynpTaTaM NPOBEICHHBIX HCCIEN0BaHUI MpoO TBepAoH (a3bl cHera MOXKHO CHIENaTh
BBIBOJ] O TOM, YTO OOHApY)KEHHBIE XMMHUYECKHE IEMEHTH! MOCTYMAIOT B CHEXHBIH TMOKPOB B PE3ybTaTe MPUMEHEHHS
Pa3IUYHBIX CHIPHEBBIX KOMIIOHEHTOB - JJ0OABOK, OTXOJOB. BBISBIEHHBIE 31€MEHTHI MOTYT OBbITh HMPHUBHECEHBI 3@ CUET
UCIIONB30BAaHNs B IMPOU3BOACTBE LIEMEHTa OTXOJOB METAUIypTHH - TPaHypHPOBAHHOTO IIIAKa, >KEJIe30COojeprKaline
00aBKH, B KadyecTBE KOTOPBIX 3aBOJ HCIOJB3YeT OTXOABl AHWJIMHO-KPACOYHOTO IPOM3BOJICTBA, OTXOABI YEpHOH
METaJUTypriH, OTXOAbI MeJeIUIaBHILHOTO IMPOU3BOJCTBA. XapaKTepHOW OCOOCHHOCTHIO MeICIUIAaBIIIBHBIX IIIAKOB
SIBJIIETCS] HAUTMYHE B UX COCTaBE COSANHEHHH IIIHKA, MEIH, CBUHIIA, CEPhI M MarHUs, YTO CIIOCOOCTBYET HHTEHCH(UKAIIN
MPOLECCOB KIMHKEpO0oOpa30BaHNs 1 IMOBHIIICHHIO KadecTBa eMeHTa [8].
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UCCNEONOBAHUE COOEPXAHUA TOKCUYHbLIX 3NIEMEHTOB-NMPUMECEW B YINAX U
30MAX ABEMCKOIroO MECTOPOXOEHUA
E.K BbimsaTHMH, C.C UnbeHok
HayuHbin pykoBoguTens goueHt C. . Macnos
HayuoHanbHbIl uccnedoeamennsckuli ToMckuli nonumexHu4yeckul yHugepcumem, 2. Tomck, Poccusi

MeTo0M HEHTPOHHO-aKTHBAI[MOHHOTO aHAJIN3a HCCIIeJOBAHbI TPOOBI Oyporo yris A3eiickoro MECTOPOXKACHHS
Hpxyrckoro yrompHOTo OacceiiHa. OmpeneneHo colepKaHHe TOKCHYHBIX >JIEMEHTOB-TIpUMecei. JlaHHBIe HACTOSIIEro
HCCIIEI0OBAaHMS MOTYT CTaTh OCHOBOM /IS pa3pabOTKH METOAMK HCCIIEIOBAHNUS COIEP KAHMS HIIEMEHTOB-TIPIMECEH B YTIIAIX.

B HacTosmee BpeMs B CBSI3H C pa3BUTHEM YTIIeJ00BIBAIONIEH H YTIIEXUMUYECKOH IPOMBIIIIEHHOCTH KaK HUKOT /1A
aKTyaJeH BOIPOC IKOIOTHH. {71 peleHns 3Toro BOIpoca He0OX0ANMO PIMEHSATh KOMIUIEKCHBIN MOJIX0 K HepepaboTke
Y HCIIOJIb30BAHUIO YIS, KOTOPBIH BKIIIOYAeT B ce0s1 M3BJICUEHUE U3 YTIIICH U YyIIIE0TX0/I0B IIMPOKOTO CIIEKTPa HJIEMEHTOB-
npumeceil. Takue 371eMeHThI COCTaBIISAIOT 00BIYHO He Gosee 1 % oT Beeit Macchl Heopranudeckoro Bemiectra [ 1]. Haubosee
OCTpPO CTOMT NpoOiieMa YTHIN3AIUU OTXO/IOB COKUTAHWSI YIS, COJEPIKAINX TOKCHYHBIE dJIeMeHThI-ipuMecu. K takum
JJIEMEHTaM OTHOCST Te, KOTOpBIE NpPH CKUTAHWHM YIJIeH CIIOCOOHBI MEpeXOomuTh B ra3oByl0 (aszy mpu Temmeparype
CKHTaHUSI W BBIOPACHIBAIOTCS C JBIMOBBIMH Ta3zaMH B arMocdepy. B UHCIO TOKCHYHBIX >JIEMEHTOB-TIPHMECEH,
XapakTepHeIx st yrieit, Bxomat As, Se, Cr, Sh, Pb, U, Th [1]. Coaepxanie 3THX 3JIeMEHTOB B yrisix A3eiicKoro
MECTOPOXKIEHH OBLIO OTIPEeNICHO B JaHHOI pabore.

Mecropoxnenne pacmonokeHo B 10 kM roro-BoctouHeil ropoma TylnyH W TpHUypodeHO K BPO3HOHHO-
TEKTOHMYECKOH JIETIPECCHH B MAIE030HCKHX oTiIokeHusX. [1o crenenn meramopdusma yrim 3pensie Oypsie Mapku 356 ¢
TEeIJIOTOH cropanusi Ha pabouee TorumBo 17,6 MDk/x [2]. Ha 3amacel mectopoxnenust mo kateropusm A-+B+Cl
cocTaBiAIOT 362,6 MIH T [2]. YT MECTOPOXKICHUS XapaKTepU3YIOTCs HOBBIIIEHHBIMH COJEP)KaHUSIMU KaTHOH- U aHUOH-
(hOpPMHUPYIOIINX AIEMEHTOB ¢ NOCTOsIHHO# BanieHTHOCThIO (Lu, Yb, Sm, Eu, La, Ce, Nd, Th, Hf, Sc, Ta), a Takxe Cr, Zn u
Co OTHOCHTENIBHO CPEAHEro Co/IepKaHus B OypbIX yrisix mupa [3].

B Hamelt cTpaHe cojepikaHHEe TOKCHYHBIX JIEMEHTOB-TIPHMECeH B YIUIIX W MX 30J1aX IO CHX MOp HUKAaK He
permaMeHTHpyercst. TOKCHYHBIE 3JIEMEHTHI 00JIaaloT KaHIIEPOTE€HHBIM JEHCTBHMEM, MOTYT BEI3BIBATH Pa3HOOOpa3HbIE
MaTOJOTHUECKHEe M3MCHEHHSI B OpraHM3Me UelIOBeKa. B 3051 KOHIEHTpaIs TOKCHYHBIX JJIEMEHTOB-TIPHIMECEil MOXKeT
OBITh HAMHOTO BBINIE, YeM B HcXoxHOM yrie. IloaToMy, HEOOXOAMMOCTh B M3yYEHHHM KOHIIEHTPAIMH TOKCHYHBIX
DJIEMEHTOB B YIUIIX U NPOAYKTaX HX CKUI'aHHSA BECbMa aKTyaJlbHa. llaHHble 3TOM pa6OTbI MOI'YT HCIIOJIb30BAaTHCA
BIIOCJIEACTBUU ITPU COCTABJICHUHU HOPMATUBHBIX JOKYMEHTOB, KaCAIOLIUXC PErIaMEHTUPOBAHUSA COACPIKAHNUSA TOKCUIHBIX
3HeMeHTOB-l’IpI/IMecel\;I B YIUIAX, a TaKXKe IIpU pa3pa60TKe AHAJIUTUYCECKUX METOAUK JIs1 U3YUCHUS DJIEMEHTOB anMecef/'I B
Yrisix.
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