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BrAryr{
o$iqifi noro orroHeHra Ha Anceprarl iro Ap u6 ad uc u M uxa ilJta B' a u e cn a6 o 6 uqa

<Amoauo-a6cop64iitwe eusuaqeHHn aidi, LluHKy, cluHqrc, rcaduirc i ceneuy e

1ionozirtuux piduuax ma npodyKmax xapqynaHHn 3a donouoeon amo"uisamopa
zpaQimoea smyJtKa-Qinump s eyzinuuoto HumKoto-KoileKmopout)), tKa [peAcraBJIeHa

Ha sgo6yrr.rr HayKoBoro cryleHq KaHAHAara xiuiqurax HayK is cueqianrsocri
02.00.02 - aHariru.rHa xiNais

[ucepraqiftHa po6ora Apa6aAxr,r M.B. rrpncBf,rreHa BI4BTIeHHIo reoMerpI4rIHHX

oco6lunocrefi, replriuuux xaparflepr4crHK Ta xiuixo-auarirlr.{HIax MoxJII4Bocrefi
no3AoBXHro narpinaeuoi eneKrporepuivnoi ne.ri s rpaSironorc (BryJlroro-@inrrpoM)
i nyrinrrroro Hr4rKoro -KoJreKropoM Ha 6asi arouiaaropy dPAOIT-2>> npu rprMoMy
eneKrporeprvriunovry aroMHo-a6cop6qifiHoMy cnexrpo$oroMerpl4tlHoMy (ET AAC)
Br43HarreHni vrixpoxiruxocrefi Cu, Zn, Pb, Cd i Se y pi:uonaauinrux 6ionoriqnux
pi4ranax ra rpoAyKTax xapr{yBaHHfl: xponi, cevi, crrani, rpyAHoMy uoroqi, BI4Hax,

rrpr4poAHnx BoAax ra pocnuHHr4x i rnapHuuux ori-sx i xrapax npH ix Bl4napoByeaHHi e
rrpncyrHocri xiNri.{Horo MoAr{Sixaropa.

Arcrya.nrsicrr reMu Auceprarlifinoi po6orra. 3ara"rrua xapaKTepl{crl{Ka
po6orra. '{rx erasHaqeHHr Nrerarie e o6'exrax cKna.qHoro xiNri.rHoro.cKnaAy anarirzqna
xirr,riq rponoHye Aocr4rb eerr,rxHfi apceHan uero4in, cepeA f,Kr{x ET AAC Ma€

AocrarHbo urnpoKe po3rroBcroA)KeHH-s 3aBAqKH csoifi sucoxifi vyunnocri,
ceJIeKTI4Buocri, ni4reoprceauocri, eucoKifi npoAyKTr{nuocri. Pa:orr,r 3 Tr4M, B

rrepeBaxHifi 6inrurocri nuna4rie npra aHanisi o6'errin HaBKoJrr4ruHboro cepeAoBr4rrla,

upo4onoruvoi cupoBr4Hr4, rrpo.uyxrin xaprryBaHHr norpi6na ix nonepeAHf,
npo6oni4roroBKa. -flx siAo\ao, qx craAiq e nafi6inrur pecypcuolaicrxoro i rpnnaJroro, a
roMy BHocr4rb nafi6inrlry uoxn6ry B pe3ynbrarv ei4noni4noro aHani:y. lloruyr<
rexni.IFlux ra MeroAonoriqsnx NroNrusocrefi yAocKoHaJreHHr rrapKy upn6opin
aroMHo-a6cop6qifiHoi crreKrpocxonii cTBOpeHHfl HOBT4X aTOMl3aTOplB,

6araroereMeHTHr,rx NreroAis auari:y, BAocKoHareHH.s NreroAie r<opexqii
HeceJIeKTHBHoro rrorJrlrHaHHq, po:po6xa MeroAoJrori.rHr,rx ui4xo4in xiNri.rHoro
uo4Ia$ixyBaHHf, BucoKoreMrleparypHnx npoUecin arouisaqii rorrlo, ix nnponaAxeHH{
y tIoBctKAeHHy [paKrHKy e oAHHM is npioprarerHrx 3aBAaHb cyvacuoi aualiruquoi
xinrii. Hegsaxalo.{I4 Ha re, rqo n anarirwqnifi npaxruqi ET AAC [porroHyBaJrr4cb
upncrpoi s pos4ineHuMl4 3oHaMr4 BnnapoByBaHHr i aroMisaqii, sxrrorraK)rru rpa$iroey
<nrylry-$inrrp> (fBO), a B AeTKHX Br4naAKax a nyriruHoro HurKoro-KoJreKropoM
(BHK), oAHaK, BoHI4 He orpr4MaJrn rxnpoKoro [paKTr,rrrHoro Br,rKopucraHHfl eHacriAox
HeAocrarnroi sus.resocri r(oHcrpyKqifinr,rx rapaMerpin, ni4cyruocri niAouocrefi upo
rcprarepii nn6opy ouep aqifi HHX napal,rerp i n arou i:aropy.

3aeHa.reHe BHrrIe i o6ylaonnrce aKTya.nsHicru reMr4 .qocriAxesr.
Anrop Ar4ceprarriftsoi po6orrz Bneprue reoperuqno o6rpyHryBaB MoAenb narpiny

rpa$irnoi rpy6uacroi ue.ri aroNaisaropa <fPA<DIT-2)) s fB(D i BHK 3 ypaxyBaHHf,M

BTparr4 TerrJra 3a paxyHox fioro nepe4avi 3axr4cHoMy ra3y- apfoHy.
HAH Vxoairn

$i:rrr ro-xinr i.r n n ii iHcrrlr_vr' inr. O. B. Eorrrcrrnro



' 
O6'eKraMI4 rpqMoro ET AAC BH3Har{eHnr Cd, Pb, Cu, Se i Zn aBrepoM po6oru

nu6pano KpoB, ceqy, cIrprHy, rpyAHe MoJroKo, lainepansui eoAn (s triHepanisaqiero lo 10
r/n), nuna, pocJllzHni i rnapznui onii ra >Kvrpvr npu ix BlrrapoBynasui B npr4cyrnocri
<yHinepcanbHoro)) xirvriqnoro uo4rasiKaropy - cyrvrirui nirparie Pd i Mg (Pd-Mg XM).
xiir,ri.rHoro ruo4rzS ixaropa.

[r.rcepraqifina po6ora BI4KoHaHa Ha xaSeapi aHaniruqnoi xinaii Ogecrroro
HaqioHa.nbHoro yHieepczrery ivreHi I.I. Me.rHrxona eilnonilHo Ao reMr4 N 146
<Arouso-a6cop6uifiHe evsHaqeHHs AerKr,rx rr,rirpoereMeHrie y 6ionorirrHux pi4uHax :a
AorloMororo aroN,tisaropy "rpaSirona BrynKa-Sinrrp">> (2015-2018 p, HoMep Aep)K.
peecrparrii 0 1 I 5ru00 17 24).

.{ncepraqifiny po6ory BLIKnaAeHo Ha 124 cropiHKax ApyKoBaHoro reKcry ( y r.r.
8 cropinoK AoAarKie), noHa cKnaAaerrcs si Bcryrry, 4 po:ainiB, Br4cHoBxin, cnucxy
IIIrroBaHoi nireparYPu, Iuo HapaxoBye 138 nafirraeHyBaHb, ruicrurr 48 pracynrie, 16
ra6ruqr ra2 l.ol.arxu.

y ecmyni o6qpyHroBaHo axryzurruicrr reMlr 4ocri4NeuHx, cQopuyrboBaHo
Mery po6oru, BI43HarIeHo ocHoBHi :alaqi AocniAxeHHr, Br4cBirneno HayKoBy HoBr,r3Hy
Ta npaKTrrrrHe 3Har{eHH{ orpr4MaHr,rx pesynrrarie

Ilepurufi po:Ai.n 4racepraqii npucnxveuuft orJrrAy nireparypra 3a reMoro,
3oKpeMa, si6pano ra y3ariulbHeHo nireparypui lani rloAo $i:ionorivnoi gii Cd, Pb, Cu,
Se i Zn Ha opraHi:trl ruo4nnu, ix nuicry B AeqKr4x 6ionoriquux pi4ranax, uinepaJrbHrrx
BoAax, BI'IHax, pocnHHHI4x i reapzHHl4x )Krrpax ra ori-flx. 3a pesynbraraMr4 ananiay
nireparypnrax AaHHX ouy6nir<oBaHr,rx y uepiog z 1975 ro 2016 pp. HaBeAeHo
xapaKTepvrcrr4Kr4 ei4ouux Nre'roAis rrp{Moro BLBHaT{eHH{ rrepepaxoBaHux ereNlenris s
6ionori'{Hlax pi4ranax. Po:uxuyro [epeBarr,r BprKopr,rcraHHq arouisaropy fB@ B

analirzqHifi upaxrzqi ET AAC. Bi4:uaueno, rqo rpu po6ori g fBO nu:saqaeui
eJIeMeHTI{ HaAXoAqrb B aualirnvny 3oHy panirue qr4 nisHi[re B nopinH*tri 3
ocHoBHrrMI4 KoMnoHeHraMH 4ocni4xyBaHnx vrarepialiu. I-{e crpr4f,e ycyHeunro a6o
3MeHrreHHro cneKTp€LIIbHI{x i uecner<rp[urbHr.rx reperrrKo4. Ha ocHoei lireparypHoro
orn{Ay o6rpyuroBaHo Mery Ar4ceprarli fi noi po6orr.r.

[pyrnfr posgir Al4ceprallii npncnr.reHufi orrr4cy MeroAr4K ra rexuixr4 Br4KoHaHHt
eKcrIepI4MeHT€uIbHI{x AocniA)KeHb. Hane4eHo in$opttaqiro npo npkrrra1Lr, peaxrunu i
AonouiNHe o6la4HaHur. OnucaHo MeroAr,rKH npuroryBaHHf, rpaAyroBanbHr4x
po:vnHia, </ninepcaJlbHoro> xil,ri.rHoro rr,ro4raQixaropy i louorvriNHnx po3rrunis.

Tperifi pos4i.n Auceprarlii npncnrqeuvfi eKcrepr4MeHrzurbHr{rrr AocnirxeHHqM.
Anropovr o6rpynroBaHo ra nulpaHo reoMerpu.trri rapaMerpz fB(D, noKa3aHo, Uo
ai4noni4ue ni4nraqeHHfl tlyrnI4Bocri ET AAC Br,r3HaqeHnq Pb npx iT nuxopucrauui
noB's3aHo si sNaeFIuIeHHflM o6cxry 3oHr4 QopnrynaHHr aHaJriruquoro cnrHaJry. Oqineno
BIJII{B TeMneparypH neqi Ha craAisx o3oneHH{ Ta aroNrisaqii Ha BeJrr4rrr4Hn
a6cop6qifisocri arolrrin Cd, Pb, Cu, Se i Zn npu BrrrapoBysauHi ix l,rixporimxocrefi s
BoAHoro po3r{I4Hy 3 rloBepxsi fBO i BHK B rpucyrsocri rrao4usixaropy Pd-Mg XM ra
6es. 3a pe3ynbraraMn AocJIiAxeHr 3arrponoHoBaHo MoAenb narpiny eJreKrporepuiuHoi
rpa$ironoi rpy6uacroi neqi aro\,risaropy <|PAOIT-2D s fB(D i BHK, onruN,risoBaHo
yMoBrI ET AAC BI43Har{eHHfl y BoAHt4x po3qr4Hax 3a AonoMororo fB@ s BHK ra Pd-Mg
XM, ecraHosreHi iurepnany ix Br43HaqaeMHX KoHueHTpaqifi, a raKo)K Br,r[aAKoBa
IIOMLIJIKa eiAnoei.qHux nuuiploBaHb. OAuoqacno 3 rIHM AocniAxeHo B[Jrr4B roJroBHr4x



MlHepanbHI4x Ta opraHirrHllx KoMrroHeHTiB o6'exrin AocniANeHH{ Ha riecerexu{BHe
IrorJrrrHaHH{ ceirra, a raKo)K a6cop6qiro arolaie cd, pb, cu, Se i zn ,,pu ixBrlrapoBysaHHi 3 rloBepxHi fB(D, BHK y rpucyrHocri pd-Mg XM. llora3aHo, uloHa'rsHicrr y po3tll4Hax o6'extis locrit*.""" 4o 1,5 r/n uineianbHr4x m 15-200 r/troprauivnux roNanoHeHris He crBoploe nepeur{oA ilpu Br4KoHaHHi niAuoni4uoro
ananisy.

orpzuaHi aasi rIoKnaAeHo B ocHoBy 3anporroHoBaHr4x aBTopoM MeroAr.rKnpf,Moro ET AAC BI43Har{eHur Cd, Pb, Cu, Se i Zn B AeflKr4x 6ionoriqHux pi4r.rHax,
lainepanrHux BoAax ra npoAyKTax xapqyBaHHr.

qernepr[fi posgiJl Ancepraqii npuc effreluia poapo6qi MeroAHK upxuoro ETAAC Bn3HarreHHr cd, pb, Zn,. cu i se B xponi, t."i, crnui, rpyAHoMy ruoroqi,
vriuepanrHHx BoAax pi:uoro xirrai'{uoro cKnaAy, Bt4Hax,pocJr4HHr4x i rnap'HHr,rx orisx
Ta xr4pax.

Ocnoarui noroilceHHn, HayKoBo Ho6 u3Ha, docmoeipuicmt odeptrcau ux
p%yrbmsmie,
o6rpynronasicrr HayKoBHX noJroxeHl i srcuonrin, qxi upercraereui y

Al4ceprallifiHifi po6ori Apafladucu M.B. sa6esneqyrorbc-s KopeKrHHM nnaHyBaHHrMpo6oru i 6a:yroGcfl Ha AocrarHbo BenprKouy o6'e vri excneprr""t-"Hr4x raHr4x ra ixsce6i'IHoN{y anani:i. Bzcoxufi :rexni.rHzft pinenr BWKoHaHHT po6oru ui4rnepA)r(yerbcf,
rlareHroM Vxpainra Ta Ixl4poKoro arpo6aqiero pesynrrarin po6oru 

"u'"uy*o""^xou$epeuqirx pisurax pieHin.
Kourpolr ro'IFlocri pe:ynsrarin ananisy Cd, Pb, Zn, Cu B 4ocni4Ny€Mutxo6'extax 3 BI4I(opI,craHHtM 3anponoHosauoi MeroAr4Kr,r AoBeAeHa MeroAoM Ao6aeox;nopieuxHHtM 3 pe3ynbrarauv inrrrprx uero4ie. llp" Br43HaqeHni Se s ceqi ra caponarqircponi 6yY nu6pauuir ri4pra4nrafi napiaHt urorro-a6cop6qifiuoi cnerrpoSororuerpii,

KoHTponb ro'{Hocri AoBeAeHa uopinnnrHrru pesynrrarin sirnoniAHoro 
^ 
aHani:y 3nacloprHlrM[ AaHuMI4 craHAaprHr{x :pa:xin cKnaAy: cLrpoBarKra xponi (SeronormrrurTrace Elements Serum L-l), ce'ri (Serono^rmrM Trace Elements Urine L-l) rarprlpoAHoi noAra (Standard Reference Material@ r643f -Trace Elements in Water).Cepe4 ocHoBHHX pe:ylrrarie po6oru, .sKi Bkr3Haqarorb iT Ho6u3Hy, MoxHani4rrairurz HacrynHe:

- Bnepue BI4BqeHo ocnonsi oco6rzeocri i xapaxrep[crr4Kz rpaSiroeoitpy6vacroi neqi arovi:aropa <fPAoIT-2) 3 no3AoBxnil,r uarpinou, B TOMy qzcri sfB@ i BHK, B pe3yJrbrari .roro 3arrporroHoBaHa eianosilHu traoa.n" 3 ypaxyBaHH.,rMBrpar' renJra 3a paxyHor ftoro nepe4avi 3axr4cHoMy fa3y - apfoHy;
noKa3aHo, uo Heisorepvri'IHicrs (uaannicrr rpa4ieura reMne paryp1 (-200-300 K) no 4onxuui rpaSironoi'-tpy6vacroi) neqi) i vana (- 400 K/c) urnzlric* iTuarpiny npra po6ori s. aroi\ai:aropauu rrzry dPAoIT -2>> y nopinHxnni s npzcKopeHr.rM(- 2500-3000 Kic) i nonepe""rr Harpinovr neqefi Ars aiorraisaropin rr.rny HGA,

npI43BOII4Tb Ao Brpar JIefKOnerKr4x eJreMeHrin, :oxpeua pb i cd, y p.ryn"ruri ix
BI{.4'LJIeHH' IIOTOKOM 3aXHCHO|O fa3y s ne.ri Ha ror{arKoBoMy erani cralii ix aroMisaqii;- In{ ycyHeHHfl a6o sNaeHIIreHHt neAonixie aroui:aropie rvuy dpAOIT)
aBTopoM po6orrz 3alporloHoBaHo BrlKopr4croByBarr4 fBo s BHk, a Bra[apoByBaHH{
auaniry Becrn B rrpr4cyrsocri pd-Mg XM;



BiA3HarIeHo, Ir1o BI4KopHcraHHfl Pd-Mg XM lo:noJrre He rinbKrr B 2-2,5
pa3v niAsl4uluru uyuunicru ni4noni4unx ET AAC Bu3Har{eHb repepaxoBaHux
eleueuriB, ,ule i 6es ix :uauyrul4x Brpar ni4uxru ao 900-1100 oC rerrlleparypy ne.ri Ha
craAii o3oJIeHHt, TI4M caMI4M rroKparquBrur4 rrainepaniraqiro aHarisoeaHnx spa:xin,
oco6rueo 3 Br4coKHM s\aicroN,r oprauivur4x peqoBr4H.

Hosu:Ha orpI4MaHI,Ix trrarepiaris niAreepAxeHa nareHToM Vxpainu Ha Kopr4cHy

MOAenb.

floeHora BuKJraAeHux ocHoBHHx pe3yJrbrarin qncepraqii y Hayr(oBux
B[AaHHsx 3 ypaxyBaHHflM BcraHoBJreHrx BHMor. IAeurnquicru rnaicry
anropeQepary ra ocHoBHr{x rroJro}KeHb gucepraqii.

Pesymrarn Ar4ceprarlifinoi po6oru Apa6a4Nu M.B. AocrarHbo rroBHo

nucnirneni y HayKoBI4x nparlrx aBropa. 3a ruarepiaraun Ar4ceprar.Iifinoi po6oru
Apa6a4xn M.B. ony6niroBaHo 7 crarefi y HayKoBrax $axonux )KypHaJrax (s rxux 6
BKrlorleHo Ao uixHapo4noi HayKoMerpuvnoi 6azu aannx Cxonyc); 13 vrarepiaris i res
AouosiAefi Ha nayroBI,IX, y roMy.Iucri vriNuapoAnux xoHSepenqirx.

3vicr ocHoBHr4x rroJroxeHb Ar4cepraqii i asrope$epary 3a cyrrro e i4euru.rHr4Mr,r

. 3ua.ryuticrr sucHoerciu s4o6ynava AJrfl HayKH Ta rrpaKTHKr{

flncepraqiftua po6ora Apa6a4Nra M.B. Mae rrpaKrr4rrHe 3HarreHHr. Orpeui
rrrarepianra Allceprarlifinoi po6orra 3anpoBaAxeni B npaKTr,rqi Jla6oparopii npovruclonoi
ra eKonoriqnoi roKcr4KoJrorii {lI <<Yrpaincsxuir HAI vreavr\vHw rpaHcnopry MO3
Yrpainro i YxpaincbKoro AepxaBHoro rleHrpy craHAaprersaqii i xonrponro sxocri
nprlpoAHl4x i upe$opMoBaHr4x saco6is [V <VxpaTscrxufi HAI ueaz.{Hoi pea6iniraqii
ra Kypoprororii MO3 YxpaiHro (loaarox 2)

llloao srr,ricry Arlceprarlifinoi po6oru Apa6a4xu M.B. e AesKi 3ayBaxeHns., a
caMe:

1. ne f,cHo, un 6yn BcraHoBJleruuit BrrJrr4B Ha Berr4rruuy a6cop6qifiHocri arorrain Cd,
Pb, Cu, Se i Zn rpI,I Bpl3HaqeHsi B peanbHnx o6'exrax y rprlcyrHocri ycix ik
roJroBHr,rx rrrinepalrsux i oprauiuru4x Ko Mrroueuri e ;

2. 'ilr Moll(e 6yrw 3anporroHoBaHa MoAenb narpiey ue.ri arolai:aropy dPAOIT-2)
4rr iHurux aroN4isaropie raxoro rrlny;

3. ne e 3po3yMiluv, .rn 6yle rpaqloBaru cnoci6 Blr3HaqeHHx posrvripin rpa$ironoi
erynxu-Silrrp, sxwit 6yn nraxopucraruwft aBropoM po6oru Als Pb, i Arq iuurux
ereveHrin;

4. n po6ori He AocrarHbo encnirreHa poJrb nyrinrnoi Hr4rKr.r-KoneKropy;
5. 3aynaNeHHr rrloAo oSoprr,rneHHr Ar,rcepraqifinoi po6oru:

- Ha Aef,KI4x pl4cyHKax siAnositHi npoSini 1 i 2 rro3HaqeHi apa6crKr4Mr4
qu$pavrn, a n ni4uvcax ui4 pzcynKaMr4 - pr,rMcbKHvrn ( Hanpr4KJra4, cropinxa
57, puc. 3.5; cropinrca 58, pnc.3.8).

- B reKcri 4ucepraqii :ycrpivarorrcfl cKopoqeHHr, sxi ue po3Kpr,rBarorbc{ rro
reKcry (rar, HanplrKnaA, H? crop. 20,31 g'suqerbcr r. su.); 6i6niorpa$i.rHrafi
oruc BI4KopI4craHI4x Axepen y Auceprarlii o$opvueuufi 6es ypaxynannx
Br4Mor r{r.rHHoro ACTy 8302:2015

flepeniueni 3ayBax(eHHq He e npr4Hrlr4rroBr4Mr4 i ne BrrJrr4Barorb Ha 3aruurbHy

IIo3I4rr,rBHy oqiHxy po6orrz Apa6agxu M.B.



- 3a cBoero aKTyanbHicrro, HayKoBr4M pinHel,r ra HoBr{3Horo, npaKTI4tIHoIo

rlinHicrro, 4ocronipHicrro eKcrrepLrMeHT€LrrbHrrx AaHux ra o6rpynroaaHicuo sucHosrin
4racepraqifina po6ora <<Arouso-a6cop6qifine Bu3HarreHHq rrai4i, rIr4HKy, cBHHrIIo,

xaAnairo i ceneny s 6iororiqHrax pi4unax ra rrpoAyKrax xapqyBaHnfl 3a AonoMorolo
aroN4isaropa rpaSiroBa BryJrrca-$inrrp : nyrinruoro HI4rKoIo-KoJIeKropoM) ai4noni4ae
Br{MoraM flocranonn Ka6inery Minicrpin Yxpainra "llpo 3arBepA)KeHH-fl llopx4xy
npucyAx<eHHfl HayKoBlrx cryneHin i npucnoeHHr BqeHoro 3BaHHs craplxoro HayKoBoro

cninpo6irHvrKa" J\b567 sia 24 nturrHfl, 2013p., a ii aarop, Apa6a4Nu Muxafino
B'sqeclaBoBr,rq 3acnyroBye npHcyA)KeHHr HayKoBoro cryneHt KaHAI4Aara xiuiqsux
HayK ga cneqiaruricrro 02.00.A2 - aHariruqna xirrais.

O$iqifiHr.rfi ononeHr:
flponi4Hnfi nayxonrafi cninpo6ituax
BIAAlny MOHITOpT{H|y HaBKOnI4IrrHbOfO

cepe.qoBr{rqa OXI3HCIJI MOH i HAH YrpaiHn,
KaHAuAar xiMi.{HLIx HayK

27.09.2018 p.

lliaunc K.x.H. Illnxareesofi

f. M. Tllvxs.r66sg

I.O. Fo6peuroB

3acryunuK AlrpeKTopa
3 HayKoBoi po6orra
OXI3HCIJI MOH i
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