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NHOOPMAIINA

YPOKWU MMHAMATCKOM TPATEAWU N AKTYAJIbHbBIE NMPOBJIEMbI
COBPEMEHHOU MUKPOJ3JIEMEHTOJ10I'MA

(3aMeTKM NO UTOram Hay4yHO-NPaAKTUYECKOU KOH(pepeHUN C MeXXAYHapPOAHbIM yYacTUeM
«AKTyaJibHble BONPOCbl COBPEMEHHO MUKPO3/1IeMEHTO/I0MMn>»,
r. Knes, 4-5 okTsa6ps 2018 r.)

J1.M. lachpaH

[Ipomuto 65 net ¢ Tex nop, koraa B r. MuHama-
Ta ¥ JPYTHX HacellCeHHBIX MyHKTax mpoBuHIMH Ky-
MaMoTO (SImoHMs) OBLIIN 3apEerUCTPUPOBAHBI TICPBHIC
CIlydad HEW3BECTHOTO 3a00JIeBaHHS C BBICOKOW Jie-
tagpHOCTRIO (M0 31,5%). CTpax u cMmsTeHHe OBla-
JIeNTd HaceJIeHHEM PEeTrMOHa, TPEBOXKHBIE CIyXU IO-
MoJI31K 1Mo Bee ctpaHe. U Tonbko B HOsIOpe 1962 T.
pe3yabpTaThl MacIITaOHBIX HAaYYHBIX HCCIIEIOBaHUUI
U KIMHAYECKUX HAOJIIONECHUN OBUIM OOBEIWHEHBI B
cucTeMmy, OOHapoZOBaHBI M C(OPMHPOBAIU TIpe-
CTaBJIEHWE 00 HIKOJIIOTHYECKH OOYCIOBIEHHOM CHH-
JIpoMe TSDKEJIOro OTpaBJieHHsI METHIPTyThio (Me-
Hg), xoTopbIif mo3xe cTajd meyanabHO M3BECTHBIM B
MHUpE Kak «0osne3Hp MuHamaray.

Bpagam, skomoram, y4eHBIM W OOIIECTBEHHO-
ctu Slmonun notpedoBaiock 15 meT ynopHo# 60pb-
OBI, YTOOBI TIPEOMONIETh JTOOOMPOBAHWE HWHTEPECOB
MPOU3BOJUTENCH COABI M IPYTUX XUMUYECKHUX TPO-
IYKTOB, COpachlBaBUIMX B NPUOPEIKHBIE BOJBI
pTyTbconepKamue oTxonpl. Hakorenue pTyTH B
OeHroce, ppIOe M IPYTUX MOPEIPOIAYKTaX CTaIO HC-
TOYHUKOM MAaCCOBBIX TSDKENBIX OTPABIICHUH, B TOM
YHClie CO CMEPTENBbHBIM UCXOA0M. DMUAEMHAI0 ya-
JIOCh IPEKPATUTH TOJIbKO yepe3 20 JieT.

MesxayHapoIHble OpraHu3alldd, MHpOBas 00-
LIECTBEHHOCTh, YUYEHbIE, CIELHAIUCTHI-PAKTHKH,
SHTY3UACTHI-BOJIOHTEPHl MEIUKO-OHOJIOTHYECKOTO U
SKOJIOTHYECKOTO MPOMUIIL, MUKPOIIIEMEHTOJIOTH Psi-
Jla CTpaH TPIIAraloT TUTAHWYECKUE YCHITHS, YTOOBI
nofioOHast Tpareausi He MOBTOPUIIACh, CTPEMSTCS 00-
HapoJOBaTh MAaJIOW3BECTHBIE JAETald WU OOCYAUTH
TPYIHOCTH Ha TOM IyTH. Tem Oolee, 4To 3arps3He-
HUE PTYTHIO IPUPOIHOU cpenbl (Bog MupoBoro oxe-
aHa, TepPUTOPHUH, TITaBHBIM 00pa30M, aHTPOIIOTEHHO-
T'O TIPOVCXOXKJCHNUS) HE UMEET BBIPAKEHHOUN TEHJICH-
UM K CHIDKCHUIO M TO-TIPeKHEMY IIPECTaBISET
PHICK IS 37I0POBBSI HaceNeHUs! 1 Oocdepbl B LIEIOM.
[TosTomMy He ciyuaiiHo nepBast B XXI B. KOHBEHIIUS
OOH 3Koorn4ecKoi HapaBIEHHOCTH (TIOTyIHBILAS
Ha3zBaHne «MUWHAMATCKOH KOHBEHIIMA TIO PTYTH»

ObLTa MoAMNKCcaHa mpecTaBuTesIMu 129 rocynapcts
Ha JumioMaTtndeckoil kondepenuun B r. Kymamoro
(Amonms) 10.10.2013 r., a BcTynmmia B JeWCTBUE
tonbko 16.08.2017 r. K Hacrosimiemy BpeMeHHU ee
patudummpoBanu 94 cTpaHbBI, cpend KOTOPBIX, K
COXKaJICHHWIO, TIOKa HET YKpawHbI, TAe mpodiiemMa
PTYTHO# 0€30MaCHOCTH OCTAETCs HEe PELICHHOH.

Y4uurteiBas BBIIIEU3N0KEHHOE, IpobIeMa PTyT-
HOW 0€30MacHOCTH cTana CTEP)KHEBOH Ha IIpOBe-
neHHort 4-5 oktsa06ps 2018 r. B r. KueBe HayuHo-
MPAaKTHYECKON KOH(EpPeHIUH C MEXTyHapOIHBIM
y4acTHEM «AKTyallbHbIE€ BOIPOCHI COBPEMEHHOU
MHUKpodJieMeHTonoruny. OHa Obula OpraHu30BaHa
cO3/1aHHOH 3 roja ToMy Ha3aj OOIECTBEHHOH opra-
Hu3amuell  «Accomuanyss — MHKpPO3JIEMEHTOJIOTOB
Ykpaunb» nop srugodt HamumonaneHO# akaneMuu
MEIUIMHCKUX HayK U VHCTHTyTa MEIUIMHEI Tpy/a
HAMH VYxkpauns um. FO.M. Kynauesa. brarogap-
HbI€ YYEHHUKH MOCBSTUIN €€ CBOEMY YUHUTENIO, BbI-
JTAIOIIEMYCSl YU€HOMY, TUTHEHHCTY U TOKCHKOJIOTY,
akaneMuky HanmonaneHoll akanemun Hayk, Hanuo-
HaJIbHOM aKaJeMHM MEIHLMHCKUX HayK YKpaWHBI,
Bune-npesngaenty HAMH Vkpaunsl, 3aciny:xeHHOMY
NeSITeII0 HAayKH, JJaypeary AByX rOCyAapCTBEHHBIX U
MHOTUX Hay4HbIX npemuii, FOputo Unenuy Kynaue-
By (1927-2017).

B nporpammy xon¢epenmu (3 rieHapHbIX U 2
CEKIMOHHBIX 3aCelaHui, MOCTEPHAs! CECCHS) BOLLIH
52 noknana u cooOmieHus ot 132 y4yacTHHKOB, Cpe-
M KOTOpBIX 22 nmokTtopa u Oonee 30 xaHAWOATOB
HayK, a TaKXKe IMPAaKTHKYIOIIUE Bpadyd M MOJIOIbIE
Y4€HbIE U3 Pa3HBIX PETHOHOB YKPaWHBI, KOJUIETH U3
Hopseruu, CnoBakuu, @panuuu.

BceoOmiee BHMMaHME YYaCTHHKOB M TOCTEH
KOH(EepeHIIMH TMPHUBJIEK IUICHAPHBIH AOKIa] (a 1o
CyIIECTBY — aKTOBas JIEKIH) OJHOTO W3 MaTpuap-
XOB YKPaMHCKOW HAYyYHOM IIKOJBI MHUKPO3JIEMEHTO-
JIOTOB, TIOYETHOTO MPE3UACHTa ACCOIMAIINNA MHUKPO-
3JIEMEHTOJIOTOB YKpauHbl, akagemuka Mcaaka Mu-
xainoBuua TpaxteHOepra, Ha Temy «l[Ipobnema
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MUKPOSJIEMEHTBI B MEJJUITUHE:
NHOOPMALIMA

MHUKPO3JIEMEHTOB: TPONLIOE M HacTosIee (IPHOPH-
TETHBIE MEIUIIMHCKHUE aCIEKTHI)», B KOTOPOil OBLIH
OpPraHUYHO CBS3aHBl NEPCOHUDUIIUPOBAHHAS HCTO-
puorpadus BaXHEUIINX JOCTHKCHUA B 3TOM MEXK-
JUCIMILTMHAPHOM €CTeCTBEHHOHAYYHOM HarpasJie-
HAY B XX BeKke (C OOMMPHON rajiepeeii BEIIATOIIIX-
CSl OTE€YECTBEHHBIX M 3apyOeKHBIX yUEHBIX) C TIy-
OOKMM aHaM30M M OOOCHOBAaHHWEM IIEPBOOYEpEI-
HBIX 3a7lad JalbHEWIINX HCCIeJOBaHUN B 3TOH 00-
nactv Hayku. Cpeu PHOPUTETHBIX POOIeM ObLTH
oIpeeNieHbl TaKue, KaK B3aMMOCBSI3aHHAsI C MUKPO-
2JIEMEHTO3aMH TIpodiIeMa TII00ATbHON XUMHYECKON
OITAaCHOCTH JUTSI 370POBbSI HACENEHUS; KPUTEpHUaITh-
HO-METO/IOJIOTHYECKIE OCHOBHI 1 HOBBIE METO/HYE-
CKHE TMOAXOJIbI K paHHEH JMAarHOCTHUKE, JICUCHUIO U
npopUIaKTHKE 3KO3aBUCHMBIX 3a00J€BaHUM, BbIE-
neHHblx BO3 B OTHENbHYIO TpyIIy NaTOJOTHU;
BIUSTHUE PBIHOYHON SKOHOMHUKH, TIIOOATH3AINH T10-
CTaBOK CHIPhSI M TOTOBOW MPOAYKLIHH Ha CTPYKTYPY
1 0COOEHHOCTH ()OPMUPOBAHMUS, TEUSHHS M UCXO/I0B
po(hecCUOHATBHO OO0YCIOBIECHHONW NAaTONOTHH, B
TOM YHCIIE C yYETOM M3MEHEHHs XapaKTepa dKCIO-
3ULUH, KOMOMHHPOBAHHOTO, KOMILJIEKCHOTO U cOYe-
TaHHOTO BO3JIEHCTBHS IPOM3BOICTBEHHBIX (HaKTO-
POB C BKJIIIOYEHHEM B MX COCTaB MHUKPOIJIEMEHTOB.
Ha MuKposneMeHTHBIN COCTaB OKPYKAIOIIEH cpeabl
CYIIECTBEHHOE BJIHMSHUE OKa3bIBalOT BOCHHBIC KOH-
(IMKTBI ¥ BOWMHBI, KOT/Ia YIpPAaBJICHUE DKOJOTHYE-
CKOHM OOCTaHOBKOW CTAHOBHUTCSI MPAKTHYECKH He-
BO3MOXKHBIM. JTa TIpobieMa HYXIAeTCsl B CIIEIH-
aTbHOM W3Y4YeHHH W TpeOyeT nanbpHeumeil paspa-
6oTku. B uToroBom 1urane Oblia MOCTaBIeHA 331a4a
Ooyiee TECHOTO MEXKIYHApOIHOTO COTPYAHHUYECTBA,
KaK OJHOTO0 W3 YCIOBHUH YCHEIIHOTO pEIICHUS
CIIOKHBIX MEXIUCHUIUTUHAPHBIX TpobieM. [lopaszu-
TEIHHBIMU OBUIM YE€TKOCTb, JOTHKA, aHATHTHIECCKHH
XapakTep, ONECTAIUI WHTEIUIEKT, SHIUKIONEIU3M
1 SI3BIK M3II0KEHUS aBTOpPa, KOTOPOMY B 3TH JTHHU HC-
MIOJIHUIIOCK 95 J1eT.

3aaHHBIA TOH M aKTUBHBIA HACTPOW OBUI MOJ-
neprkad B qokiazne npod. JIL.M. lladpana «Yyactue
MHUKPO3JIEMEHTOJIOTOB YKpaWHbI B PEIICHUH 3ajad
PTYTHOW 0€30MacHOCTH, BHITeKaromux n3 «MwuHa-
MaTCKOM KOHBEHIIUWY, a TAKXKE B OOIBIIIIHCTBE JPY-
TUX JOKJIaIoB U cooOmenuit. Cpenu HUX CIEeAYyeT, B
MEPBYIO OuYepellb, OTMETUTh JOKIAJ aKaJeMHKa
J.J. 3epbuno (r. JIbBOB) 0 maToreHe3e MHUKpOIJIC-
MEHTO30B KaK CJI0KHOM W MHOTO3TaITHOM ITpoIiecce,
BBI3BAHHOM DKOJIOTUYECKUMH (DaKTOpaMu, THIIOpe-
AKTUBHBIM COCTOSIHUEM CEPJIC€YHO-COCYIUCTON CH-
CTEMbI, BpE€AHBIMU NPUBBIYKaAMH, B KOTOPOM HMECT
MECTO, B YaCTHOCTH, HE TOJIbKO KOHKYPEHIHsI, HO U

B3aMMO/ICHCTBUE ICCEHIMAIBLHBIX M TOKCHYHBIX Me-
TaJJIOB, UTPAOIINX Pa3HYIO POJIb HAa Pa3HBIX dTarax
MaTOJIOTHIECKOTO TPOIECca, B TOM YHCIIE M B YaCTH
KOMOPOUIHBIX 3a0osieBanuil. MM Oblia mozaueprkaHa
BbicKazaHHas B nokiazae JL.M. llladpana xoHuenms
0 BaXHOW POJIM 3CCEHIMATIBHBIX METAIJIOB B Pa3BU-
THU CUCTEMHBIX W AM3PETYISTOPHBIX 3a00JeBaHUM,
MIPeX/ie BCETO, Ha WHUITMAILHON (CUTHAILHON) CTa-
IUM W 3Tale CTPYKTYPHO-METa0OIMYECKON mepe-
CTPOYKH (PEHOTHUIIA, )KU3HECTIOCOOHOCTH TEMHUYSCKUX
(M OUIHO-MOHOIMTAPHO-MaKPO(arajabHOTO 3BEHA),
SIUTETUANIBHBIX, HJOTEIHAIBHBIX KJIETOK. JTU MO-
3ULIMKM B HU3BECTHOM MeEpEe KOPPECIIOHIUPOBAIKCH C
pe3yiabTaTaMHu UCCIeNOBAaHUM MO KIMHUYECKOH MUK-
PO3JIEMEHTOJIOTHH, TIPEeICTaBICHHBIX B 10 moximamax
[0 Pa3HBIM BHJAM TATOJIOTHH, C ITUPOKAM BO3PACT-
HBIM JTMAIla30HOM OOCJIEIOBAaHHBIX KOHTHHTCHTOB U
O0XBaTOM JICUEOHO-TIPOPIIIAKTHUECKIX 3a]1a4, BKIIIO-
Yyasi HEpBHbIC OOJIE3HU, SHAOKPUHHBIE (AHAOeT, TH-
PEOTOKCHKO3, PENpOAyKTHBHAs cepa), XUpyprude-
CKHe, CTOMATOJIOTHYeCKue 3a0oieBanus u ap. (pabo-
Thl KIuHUIMCTOB IT. Kuera, MBano-OpaHKOBCKa,
JIsBOBa, [TonraBer, Cym, XapsKkoBa u Jp.).

Oco000 aKTyanbHBIMH, TI0 HAIIeMy MHEHHIO,
SIBIITFOTCST paOOTHI TI0O HAHOTOKCHUKOJIOTHH METAJIIOB,
HAaHOYACTHII U WX OM00E30MacHOCTH, KOTOPBIE B TE-
YEHHUE psiAa JIeT npoBonsarcs B MHCTUTYTEe Menuuu-
uel Tpyna HAMH VYkpauns! (1.60.1. H.H. Amutpyxa,
a.m.H. C.IL Jlyrosckoi, k.0.H. U.H. Anapycumuna
U 1Ip.), @ TaKKe B IPYTUX HAYYHBIX IICHTPax YKpau-
HBI. DTO# TIpobieMe OB MOCBSIICH TUICHAPHBIN 10-
knan 1.0.H. H.H. JIMutpyxu u 7 ceKIMOHHBIX CO00-
uieHui. [lomydeHHbIe TaHHBIE OTPAXKAIOT U3BECTHBIN
Mporpecc B pa3pabOTKe KpUTEpUAThHO-METOIHYEC-
KUX MOJXOJI0OB U PACKPBITUU MATOTCHETUYECKUX Me-
XaHU3MOB TIPOSIBIICHUS OTIACHBIX CBOMCTB HOBBIMHU
Marepuanamu. OHH MOTYT pPaccMaTPUBATBCS Kak
ATAIHBIC W TPEOYIOMNE JATBHEHITNX KOMIUICKCHBIX
HCCIIEIOBAHUM.

HHTepec k mpobieMaM MHUKPOIJIEMEHTOJIOTH
HAaYMHACT BOCHUTHIBATHCS y Oyaymux Bpaued u
OMOJIOTOB CO CTYIACHYECKOW CKaMbH. bOJbBIIOi
TBOPYECKUI ONBIT HaKOIUICH B LleHTpe Omosnemen-
Tosiorny HarmoHaIpHOTO MEAWIIMHCKOTO YHUBEPCH-
tera (r. MiBaHO-DpaHKOBCK), TJE YTYT U MPUYMHO-
JKAIOT TPAIAUIMK, 3aJ0XKEHHBIE €r0 OCHOBATeleM,
akagemukoM ['.A. babeHko, oIHUM W3 U3 HaTpHap-
XOB-OCHOBOITIOJIO)KHHKOB ~ OTE€YE€CTBEHHOW MHKPO-
anemeHTosorun. C pa3pabOTaHHON CHCTEMOW W Me-
TomaMu paboOTHl B OCHOBHBIX HAINPABICHUSAX, B TOM
YHUCJIE U TIPEXK]IC BCEr0 KIMHUYECKON MUKPOIJIEMEH-
TOJIOTHH, TIOJCIMINCE PyKoBoAUTENb LleHTpa, mpod.
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COBPEMEHHOI MUKPOSJIEMEHTOJIOI U

A.M. DOpcrentok, u k.M.H., JoueHt H.C. Xonra. 3a-
naun Tpo¢eCCHOHAILHOW TOJATOTOBKH  CIICIHAIH-
CTOB W COMMKEHWE C KIMHHYCCKOW IPAKTUKON
OCTafOTCS TPUOPUTETHBIMH JIJISI MUKPOIJIEMEHTOJIO-
TOB BCEX PErmMOHOB CTpaHbL. B 3TOM TutaHe mpen-
CTaBJISIET HE TOJBKO NMPOQPECCHOHAIBHBIN HHTEpEC,
HO U OTpa)kaeT 3Ty Ba)XKHYIO 3aJadyy MEIUIIMHCKON
MHUKPO3JIEMEHTOJIOTUU 3MOIMOHAIBHO OKPAIICHHBIN
moxian 1.0.H. E.I'. ITeixTeenoit (r. Omecca), koTopast
MOJIETNIIACh ONBITOM COTPYAHHYECTBA MHKPOIJIE-
MEHTOJIOTOB C KIIMHHUIINCTaMH M yKa3alla Ha HeJllo-
CTaTKM W WX TPHYUHBI, cHOpMyJIMpoBaja 3ajgadu
pa3BuTUs MPO(PECCHOHATHPHOTO MEKAUCIUTUTHHAD-
HOTO COTPYJHHWYECTBA, B TOM 4YHCJE C MCIOIb30Ba-
HHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIO-
TUH, BOBMOXHOCTEH OIepaTUBHOTO OOMEHa JaHHBI-
MU ¥ TIPOBENIEHHUS KOHCYNbTAIMi (10 pe3yibTaTaM
paboThI HA CO3/JTAaHHOM €10 caiTe «MUKPOIIEMEHTHI
U TOKCHYHBIC METaUIbI B MEAWIIMHE, OWOJIOTUH U
skosiorun», Facebook, koTophli cram cBoeoOpas-
HbIM BOb-kimyGoM 1uIsi HECKOJBKMX COT 3amMHTEpe-
COBAHHBIX YUYaCTHUKOB M3 PAa3HBIX CTpaH).

3HAYUTEIHLHOE YUCIO JOKIAZ0B U COOOIIEHHI
Kacaluchb BOMPOCOB HYTPHUIIEBTUKH, (HapMaKOJIOTHH,
AKCTIEPUMEHTAIIBHOW MUKPOAIIEMEHTOIOTHH 001I1e0H0-
JIOTUYECKOT0, METUIMHCKOT0, SKOJIOTUIECKOro, BeTe-
PHHAPHOTO M arpOIKOIIOTHYECKOTO HATIPABICHHH.

JeranbHO mpoaHaTU3UPOBaTh OOJIBIION M CO-
JepKaTeNbHBIE  00beM  HMH(OpMaHMH, COAEpIKaB-
LIMKCS B 3aCIyIIAHHBIX JIOKJIaAaX, B KPaTKOM 0030-
pe He TpPEeNCTaBIsAeTCS BO3MOXKHBIM. OTHAKO B Iie-
JIOM TISITBIA TI0 CUETYy HAY4IHBIA (popyMm, MPOBEICH-
HbII Accolnannueil MUKpOAJIEMEHTOIOIOB Y KpauHsl,
MIPOILEN YCTEUTHO, CIIOCOOCTBOBAI HAYYHOMY, TBOP-
YeCKOMY U MPOPECCHOHATLHOMY OOMEHY MEXIy
MHUKPO3JIEMEHTOJIOTAaMH U TPEACTABUTEISIMU IPYTHX
oOyacTell HayKu W MPAKTUKU U CBOM 3a/1a4H BBITIOJ-
HUJT TTOJTHOCTBIO.

IIpaBnenne Accouuanmuy MHKpPO3JIEMEHTOIO-
roB YKpauHbl BBIpaXKaeT HCKPEHHIOI MPHU3HATEIb-
HOCTb peAaKIUM KypHana «MHKPO3JIEMEHTH! B Me-
JTUIIMHE» 32 MPETOCTABIEHHYI0 BO3MOXKHOCTh TaKO-
ro o030pa W Ha/eeTcsl Ha JalbHEHIIee TI0I0TBOP-
HOE€ COTPYIHUYECTBO.
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