
BisryK

o$iqiftHoro orroHeHra VAaroBa Iropr Banepifioeuqa

Ha Ar{ceprarlifirry po6ory Kouuqrcosoi TerqHu O.rrenciisHu

Ha reMy: <Ii4poreoxivrin rvrircpoeJreMeHrin BoAoHocHrrx crrcreM ce"uire6Hrrx

JraHAruaQrin Yrcpailrn> rroAaHy y cneqiarisosaHy Brreny patry A26.203.01
HayKoBo-Aocniruroi ycraHosu (IHcrr4ryr reoxitr,tii, vrinepanorii Ta pyAoyrBopeHHfl

iueni M. lI. CeueneHKa HAH Vrpaiun>,

na s4o6yrrr HayKoBoro cryrreHfl AoKTopa reoJlori.rHlax HayK

3a creuiamnicto 04.00.02 - reoxirr,riq

Arcrva.rrrnicrr po6oru. Boani pecypcu e oAHr4M is BantJlI.tBiurzx arrlrnis

cyuacnoi AeplKaBLr. ix ni4cyurict yHeMolKJrI/tBJIroe Hasirr naAiro Ha cratuit

po3Br{Tor. Arcryzurrnicm 4ocliA)KeHHrr ,f,rcicHoro cKnaAy rrprrHlrx ni4seruHl4x BoA Mae

rilrrca acuerrie: crpareri.rHr,rfi sa6esueqeHHt crEIJIoro po3BI,ITKy AepxaBkl;

6eguerosuft sa6esneqeHHrr soAHoi 6esuerz Vrpainz B yMoBax s6pofinoro

ronsniKry; eKoHoMi.rHr,rfi - BpaxoByrorrrd e3aAoBinrHy .f,ricrr BoALI y roBepxHeBVX

BoAocroKax, icrorHi 3arparu na if oquIqe us i HeMoxnusicrr eQerrraBHoro 3axl{cry

sia rexHoreHHrrx sa6py4HeHb; uayronzfi BpaxoByrotu4 cnirony reHAeHqirc Ao

nepexoAy eia icnyrouoi cracreMr4 orliurcu qrocri nurnoi BoAI4 sa rpI4HIIt4rIoM

<<siAroBilae - He ni4uoniAae>> Ao MolxJrr{socri BcraHoBJreHruI eKoJlori.rHoro craHy

Alrepen [rarHofo BoAolocrarraHHfl. , ix xapaKTepuerunu 3 BpaxyBaHHtM MoxJILIBLIX

uri4lraBr4x eSerrin p^nfl r4opon'x nroAr.rHr,r. Torury AocriAxeHHt oco6nusocrefi

norrrr4peHHr ecenqifiHr,rx nrirpoereMeHris y [prrHLIX uiAgevrHl4x BoAax ocHoBHLIX

BoAoHocHt4x crrcreM Yxpainz e HararrbHLrM i amyarbHllM He rimru B cyqacHLIX

yMoBax, di Ha erani eilHoBJreHHrI.

flpe4craBJrrerbct cBoeqacHkIM i arryaJrbHLIM tK TeMa AllcepraqifrHoro

fioro Meru: BI43HarIeHHt 3aKoHorvripnocrefiAocriAxeHHl, TaK i Qopr"tyJrroBaHHfl

po3roAiry uirpoeJleMeHrie'(Pb, Mo, Cu, Zn, Li, V, I\[n, Co, Ni, Cd, Sr, Ba, Cr, F,

As, Ti, Sb, Al) y rutrHux ui4seMHLrx BoAax ocHoBHIdx BoAoHocHI{x cucrena Vxpainu

xK ocHoBy eKoJroro-6ioreoxil,ri.rHoro pafiouyBaHH.f, repuropii AepxaBI{, a raKo}K

oqinra pusurin 4ilfl 3AopoB's naicqeBoro HaceJIeHHt.



lpx AoctrHeHHt qiei Merr{ nocri4oBHo BkrcHaqeni sae AaH:grfl. Ar4cepraqifinoi

po6oru:

- sia po3rurtAy cyqacHoro craHy rrLtrHr4x BoA 3 nogzqifi ue4uunoi

nrircpoeJleMeHTolorii, 3oKpeMa ni4seuHr4x BoA Ao [porroHyBaHrur upnHqranin

eKonoro-6ioreoxinaiqHoro pafioHyBaHH.f, repnropii Vrpainz Ha ourosi cyqacHoro

eKoJroriunoro, reoxivti.rHoro ra MeAr4ro-ri4poreoJrori.rHoro pafionyBaH:nfl;

- eil nu4ileHH.s ui4seuHllx BoAoHocHr.rx crrcreM Yrpailru Anfl, noA€urbrrroro

AocliAxeHHt Ha ocHoni eroloro-6ioreoxiNai.rnoro pafionyBannfl, uloqi repuropii,

qilruocri naceJleHHl, sa6eslerreHocri nzrHr{Mlr ui4seuHrtMLr BoAaMV Ta HaflBnoi y

AocdAuLIKa iHQopnaaqii, Ao BnqBJreHH.f, oco6rzsocrefi rorurpeHHr rr,rircpoelevrenrin,

3oKpeMa ecenqifiHnx, y III{THLIX ni4seuHr.rx BoAax nu4ilenux niAgeruHltx

BoAoHocHIrx crlcreM Vrpainu Ha ocHosi HarBHrrx HayKoBux rry6.niraqifi, $onAosoi

iHQoprraallii Ta BnacHI{x AaHIrx na6oparopHr.rx aHuisin; 3arrp noHoBaHo Anr raKr4x

BoAoHocHHX cLIcreM opienronni Sononi KoHrleHrpaqii nrirqpoelenaenrin, 3oKpeMa

eCeHIIIUHLIX;

- TaKox Ha rlpt4KJraAi uanraHy .qocniAvrrvr Qoprr,rz rrairparlii ecenqifiHzx

eJleMeHrin y rvrHLIX uiAseN,IHnx BoAax ra orlisuru siAnosi4ni pnsuKu ArrA e4opon'r

HaceJIeHHn Ha repuropii nz4ireHLrx uiAseldHkrx BoAoHocHLrx cvrcreM Vrpainz.

3ntq3orc po6otu g HavKog[lun upotpaMaprn. nraHaMn. teMa]ult.

,,{vceprallifiHy po6ory BktKoHaHo y ni4aini reoxinaii rexnoreHHr{x MeraJris ra

anzurirz.rHoi xivrii Inctnryry reoxinaii, vrinepanorii ra pyAoyrBopeHHrr iueni

M. lI. CeueneHKa HAH Yrcpainz. Bimuicrr pe3yJrbraris orp MaHo rrpra nuronanni

HayKoBo-Aocni4nux 4epx6roAlKerHux reM: Nq 01 17U002209 <<Tpaucsopnaarlia

cnoJryK BDKKIIX Merarie y KoMrroHeHrax 4onriur yp6ani3oBaHrrx repuropifi

Vrpaiun>,

J\b 01 1 8U003167 <ileoxivris eceuqiarbHr4x eJreMeHris s [pLrpoAHr.rx i rexuoreHHr4x

3oHr4 Yrpailru .rK ocHoBa 6ioreoxinai.rHoroJIaHAruaQmx

pafionyBaHHD), Ns 0I22U001573 <<Pospo6ra HayKoBr4xsaca1 MrrJreKcuoi ercoJroro-

reoxiuiqnoi oqiuru rexHoreHHo ea6py4HeHux repuropib ra i\b 0I23UI00510

<fi4poreoxiuis nrirqpoenenaenris cenire6Hlrx JraHAruaQrin Vrpainz flK ocHoBa

paqionarrbHoro rprrpoAoKoprdcryBaHHrD) .

. .a

JIlCOCTETIOBOI



3ara"rrrna xa parcrepncrurca r ncepra uifi Hoi po6orn.

,{ncepraqis cKJraAaerbct gi Bcryly , r''flTkr pos4idn, Br,rcHoBxin, cnracKy

BlrKopncraHlrx Axepen (239 uafiueHyBaHb lireparypr4) i o4uoro AoAarKy, Mae 5l

pt4cyHox i 38 ra6nuqs. 3ararsHuir o6cqr po6oru -337 cropiuon.

3rvricr Arlcepraqifinoi po6orvt ra crr4Jrb iI enroHaHHr ri4noni4arorr BLrMoraM

Ao Al,Icepraqifinux po6ir ua s4o6yrrx HayKoBoro cryfreHr AoKTopa Feonoriquux

HayK 3a crreqiarruicrro 04.00.02 - <<feoxiruir>).

Y ncryni o6rpyuroBaHo aKTyamHicm oopaHor 3g'q3oKv BcTyrIr oorpyHToBaHo aKTyarrbHrcTb oopaHot TeMLr, 3B'fl3OK Ar,r0epTarl[ 3

HayKoBuMvI nporpaMaMLl, cSopuyJrboBaHo Mery, o6'err i san4aHHr AocliAxeHHrr,

sii4o6paxeHoBIAOOpDKeHO HayKOBy HOBkt3IIy Ta [paKTVqHe 3HaqeHHr OTpuMaHrrx p

Aucepraqifinoi po6orz, ixne BrIpoBaAx{eHHfl ra oco6ucruit BHecoK aBTopa.

y repruoMy posgi.rri <<Cyuacruuil cmaH eodruux pecypcie ma nidxodu do

eidpozeonozirtHoeo ma eidpoeeoxitvtirtHozo pailoruynaHHn mepumopil Vrcpairuw>

HaBeAeHo craH Ta rlepcreKTprBpr BuKopucraHHf, BoAHurx pecypcin Yrpainn ra

cl4creMarkI3oBaHo 3ar€LIIbHi eiaouocri rrpo Hvrx) HaBeAeHo xapaKTepzcrr,rKy

ri4poreorori.rHnx perioHis nauroi rpailrz sri4uo cyqacHoro pafionyBaHHr ra :aaAa:no

perionanblry ri4poreoxiNai.rHy crequQiraqiro repuropii. Anropra HaroJrorrye, qo B

po6ori po3rnflAalorbct rrepeBalKHo rpr4poAHi .rzHHr4KZ SoptryBaHHr src xivriuuoro,

raK i rr,rirpoeJreMeHTHoro cKJraAy uiAserdHrtx BoA. OAnar npu3Hae i cymeny poJrb

TexHoreHe3y Y rlzx rpoqecax.

Harolo[ryerbcfl, IIIo oAHI{M ig rirrairyrorrr{x Qarropin cro)KLrB anHfl. BoAHr4x

pecypcin e ix sricrr. O6nrexye BrrKopt4craHHr uiAsela vrx BoA ik BHcoKa

vriHeparisaqis. Xaparrepll3yroqpr BoAonocui cprcreMr,r repruoro roprAKy, oco6nkrBy

yBary aBropKa upz4ilxe ri4poreoxiMi.rHr.rN,r yuonau i 6iori4poreoxiMi.rHzNa

rIoKa3HkIKaM, sri s noA€LllbrrroMy BraKopzcroBye Anfl pafi orryBaHHf, .

B rlbovry pos4ini Al{ceprallii po6urrcr pflA y3araJrbHeHb: xinai.rHrrfi cKJraA

uiAseN,IHI{x BoA Soptnryerbcf,' y pe3ynrrari npoqecin, rqo ni46ynarorbcr oAHoqacHo:

srr,ritrrynannfl. 3 perurKaMn MeraMopQisonanux i pos6aBJrrHHr AasHix BoAr mz6ne

BI,IJry)KeHHt conefi ig BoAoBMiurvx nopi q, o6rr,rinni pearqii, oco6rzso 3a yqacrro

ra3oBl{x KoMrIoHeHrie, pa4ioaru.rBHoro po3rraAy, ui4seuHoro BLrlapoByBaHH.f,.

pesynbraris



Cnia ni4uiruru, qo po3rJurAaroqr4 HeoreKroHi.rHr4fr $arrop y rpoqecax

reoxiuiqnoi vrirpaqii xirvri.rHux ereMenris ra ik cnoJIyK rr,rix BoAoHocHLIMTI

ropra3oHTaMu ra KoMnJreKcaMV B neprxoMy pos4iri, aBTopKa uafixe He

BktKopr{croBye fioro B rroA€urblxoMy n po6ori.

,,{o roro }K Ha cropinqi 48 po6orz aBropKa HaBoArrrb Aaui uopinruoroqll

crrolKrrBaHHr BoAr{ n Yrpaini ra rpainax eC Q7 5 ua 100-200 nirpie ua Ao6y Ha 1

nrc4rany); B raKlrx ruicrax m Xapris - 475 r, Kuin - 410-450 Jr Ha Ao6y Ha oArry

JrroAurry. O6'eM Brpar BoAr4 rrpv rpaHcro ryBaHHi oqinroerbcr y 2,0 xu3 uapir, a qe

6inrne nix rperuHa. Brparv BoAr4 y ct4creMax BoAorrocraqaHHrl, Iqo sa6egneqyrcTb

nurHi Ta rocnoAapcbKo-uo6yroni uorpe6z HaceneHHr, craHoBvtnrr y 2017 p.

748,05 MJrH. vr3 soAz a6o 35,78 o/o silsa6panoi; o6'ena cri.rHlrx BoA, IrIo HaAXoALITb y

rroBepxnesi soAHi o6'errn Yrpainra repeBlrrqye 5 KM3, rqo craHoBrrrb I0,7 %

pecypcis nosepxHeBoro BoAHoro croKy, srcwir Soptryerbcr Ha repzropii VrpaiHz.

Un$pu cni4uarr npo cyrrenufi BrrJrLrB TexHoreHe3y tK Qarropy AoAarKoBoro

)rfl.rBJreHns niAgeMHktx BoA n uicrrcux anr rMepaqisx. B rroA€urburifi po6ori IIi Aani ne

Br{KopucroByrorbcr ni e y3araJrbHeHHsx, ni n po3paxyHKax.

Cria ni4uirurz, qo B rreprroMy pos4ini AeraJrbHo po3rnf,rryri Qiszro-

xinai.rHi ra reoJroro-riAporeoJrori.rHi xapaKrepvcrvrz ui43eMHkrx BoA B rrpupoAHllrx

yMoBax. Ha croroAni qefi uiaxia Mae o3HaKpr <<i4eamHzx> yMoB. HeAocrarnicrr

yBarr{ Ao rexHoreHHoi cruaAosoi }Kt4BJreHux ui4seMHr.rx BoA uicrrux arJroMepaqifi

yHeMox(JrlrBJrroe B [oA€urbrxoMy BcraHoBJreHHr [pr4rrlrHHo-HacriArosvrx sB'flerin, Iqo,

B cBoro qepv, He Aae Mo)KJrr4socri 6imnr Aer€rrrbHo orvcarvr rrpoqecvHaAxoAXeHHl

rr,rixpoeneueHrin, ix vrirpaqiro, KoHrleHrpaqii m iH., rqo Moruro cyrreBo rtocr4Irurkr

qefi pos4in i 6yru Kopt4cHLIM B HacrynHLIX.

V apyroMy pos4i.rri <Hayxoei sacadu Medurutoi twixpoerteMeHmonozii ma

nidseJvtrui eodw) HaBeAeHo Aer€urbtrvrir ornflA sir.rusHsuoi Ta 3aKopAoHHoi nireparypu

rrloAo eKoJrori.rHoi oqiurcn nrirpoeJreMeHTHoro cKnaAy KoMnoHenrie HnC Ha

po6ori po3rJrrHyro oco6rusocri rpncyrnocri

BoAax, ix 6ionorirrny poJrb i snrzn Ha e4opon'r

HaroJrorrye, tr1o BrrKopvcraHHrr ruoAeri BLM Aae

4ocni4xyeaHifi repuropii. B

nrirypoerelaenris B rpLtpoAHrrx

nrc.ul4Hrl.

Anropra cnpaBeAnr4Bo



3Mory na6nus urkr oqinry cryrreHr sa6py4HeHHt roreHllifino roKcLrqHI{MLl

eJreMeHTaMn Ao pe€urbHrrx yMoB 3 ypaxyBaHHlM ix 6io4ocrynnocri, Qopt"

3HaxoA)KeHHr ra roKclrKorori.rnrax BJlacrl{socrefi. Ane neAoniKoM e re, IIIO qi

naoAeli HarrpaBlesi Ha oqinry BnJrLrBy Jrr4lrre oAHoro eneMeHTy. Bpaxonyrcqll

uocrifiue s6imureHHr o6csris HaAxoAlKeHH.f, Ao H BKoJIpIrrHboro rlpt4poAHoro

noxoA)KeHHfl, BpIHUKae

eKoJlori.rHnx prasurin.

Pos.qir e TepeBaHTDKeHLIM inQopuaqierc

cepeAoBrrrrla (F[IC) ruIapoKoro Kona eJreMeHris qr npllpoAHoro, TaK i rexnoreHHoro

norpe6a y pospo6qi ueto4in KoMnJlercsoi oqiurcu

13 JIlTeparypHLIX AI(epen.

InQopnaaqiq pisuouJraHoBa, xoqa i uae reBHy crpyKryPY, aJre B pe3yJlbrarl He Aae

3Moru spo6uru paqioHaJlbHe KoMIIJIeKcyBaHHt 3a HanpflMaMLI nrafi6yrHix

AOCJIIA)KeHb.

Anroprca KoHcrarye uesHi y3araJrbHeHHfl 6eg sNlicroeHoro ananisy.

O6ryynryBaHHr ra BlrKoprrcraHrrfl rlux y3ar€rJrbHeHb BoHa rponoHye 6imlx AeruulbHo

po3rnf,rryTpr B HacrynHr{x pos4inax. HaseAeHa n pos4ini iHQoprraaqix oqiurcerbcfl, flK

niaqpynrfl, Enfl.HacryrrHr{x AocliAx(eHb. B po6ori uoxftaBuIlituru rilffia Hanprnain'

rrci, Ha Morc AyMKy, MoXHa BBa)KaTIa o6ryyHToBaHvIMu:

- 6lor anarirz Hrrx locniAlKeHb, rrlo BKJrroqae B ce6e BI{3HarIeHHfl nn'ricty

rrairpoeJreMeHTis y soAi 3a AorroMororo Br4coKororrHplx la6oparopHl4x ueto4in

ananisy ICP-MS; po3paxyHoK Qopr uirpaqii rnrircpoereN{enris y soAi sa

AonoMororo MeroAy repMoAuHaMi.rHoro MoAenroBaHHfl; BUtBJIeHHfl

KoHrleHrpaqifi ecenqifiHLtx eireMeHrin y soAi 3a AorloMororo Kpl,Irepiro B3K;

- 6asoei y3araJrbHeHrrfl rrloAo rlacuQirarlii ereMenrie ra ix HopMyBaHHfl' 3

roAiurbrrruM HayKoBr{M o6ryynryBaHHrrM rpurcpiin ra rapaMerpis

uoniropllHry uirpoereNneHris.

HeAocrarHbo o6ryyHToBaHLrMr{ BBaxaro y3araJrbHeHHt ALIcepraHTa IrIoAo

Bu3HaqeHHfl rroreHrlifinzx'pusuriB Ans 3AopoB'r nto4vrnvr y sn'xsry is Bxfl'IBaHHflM

BoALI seg6 anaucoBaHoi s a sllicrorvr rrairpo eJleMeHris.

Heo6lpyHToBaHr.rM HarrpflMoM e pospo6rca HoBI-Ix upunqunin eKoJloro-

6ioreoxiN,ri.rHoro pafionyBaHHfl repnropii Vrpainlt 3 uognqifi rrlegnuHoi

vri4poeJreMeHTonorii 3 oKpecJreHHflM KoJra noreHllifinnx euAerraiqHl4x 3axBoproBaHb.



y TperboMy po3AiJri ttExonoeo-zidpozeoxitvtirlni ocodnueocmi nowupeHHn

mircpoertemerumie s ywosHo .tucmux mu aHmponozeHHo nopytaeHux cenimeduux

n aru dw afr max Vxp airu b, rrpucB.f,rreHo Br{BrreHHro oco6lzsocrefi rr,rirpoeJreMeHTHoro

cKJraAy rrLITHI4x niAseN{HLIX BoA [niuporcrro-r{oHeubKoi no4oHocuoi cr{creMra (BC),

BC YrpaucbKoro ql{ra ra flpzuopHoMopcrroi BC. flopinHrtsuuit aHzuris

rIoBepxHeBI4x (na upnrua4i o3ep Con,avHe, BupnwtS Ta Hraxnifi Tem6iH) ra

ni4senauux BoA (npuuoBepxHesi ra 6rcnerui no4u) na. KueBa Ao3BoJrLrB BuflBuru psry

ri4poxilai.rHllx oco6rzeocrefi. ABropKa po6zm rpnnyqeHHr, rqo iurye

B3aeMoAonoBHroK)rrv BnJrkrB [plrpoAHr4x ra rexHoreHHktx Sarropin, .sri nuruBarorb

Ha sN,Iicr uirpoerelaenrie y rrru6urtHlrx BoAoHocHr4x ropt43oHTax [ninpoBcbKo-

,{oneqrroi BC. ,{o rptlpoAHux qznHznis BoHa BrAHocr.rrb lirolori.ruuir cKJraA

BoAoBMiuryrcuoi ronrqi, a caMe HassHi:rr riHg 6yporo nyrillr y 6afiocsKorury

BoAoHocHoMy ropl,I3onri. [o rexHoreHHlrx Sarropin safipygHeHHfl qpynrin

Bax(KI{MLI MerarlaMvr, BLIKJTLIHTBaHHTT rrepeKpuBaroqktx BoAorpr{BKLtx uapiB y3AoB}K

p. ,{ninpo, innepciro ri4po4zHaNaiqHoro noroKy uiAgeuHrrx BoA, upnypoqeHr.rx Ao

JroKaJIbHIrx Aenpecifinzx nifior y ceHoMaH-KeJroseficrnoMy BoAoHocHoMy

KoM[Jrerci.

Als BC

rr,rirpoeJleMeHTHoro cKnaAy rILtrHLrx ui4seuHr4x BoA Ha npkrruali KopocrzniecrKoro

pafiony Xurouzpcrroi o6racri. B po6ori po6zmca BLrcHoBoK, rrlo AocliAxeni

VrpaiHcbKoro qlrra AocriAx(yBaJracb 4ranauirca sN,riHra

uiAgeuni BoALr rpirqrtrryBarllx Kpr,rcr€rJri :Hzx uopi4 YrpaincbKoro qlrra 3 pisHnx

o6lacrefi YrpaiHu Malorb no,.qi6nufi vrirpoeJreMeruuft cKJraA ra repeBzrrleHb fflt sa

rloreHllifino roKcl4qHnMu BalcKraMH MeraJraMu (Ni, Cd, Pb) 
"e 

6yno saQircoBaHo, a

ToInry [oB't3ani s HrIMLI pr4skrKu p.nfl rrnicqenoro HaceJreHHr ni4cyrHi.

AocnipreHHt {pyHroBr.rx BoA CarcaraHcbKo-CypcrKoro pyAHoro pafiorry

,{niuporrerpoBcrroi o6racri, Ao3Bonr4Jro BvrflBvrru uiAsraqeHi y uopinnsuui 3

rr,riHepanigaqii, saramnoi xopcrKocri,Qouonzruz BeItrI/LIVIHAMLI'NOK€T3HVTKVT

KoHlleHrpaqifi ramqirc, HiKemo, rrJrro r6yuy ra cyns$arin. flpzuorray Ha rle

BrIJIkIBarcrb He rexHoreuHi Qarropa, d rrperpoAni yrvronkr repuropii AocliAXeHHr.

[ocnipreHo rloBepxHesi Ta uiAgeirani BoAkt, uourupeni B Mexax uin4euuoi

Ailsnrz BaraxiscbKoro poAoBlrqa rpaQiry. y rroBepxHeBVX BoAax sa$ixcoBaHe



rIepeBI4IrIeHHt AorrycTuMLIx 3HaqeHb 3a Ca, Mg, SO+, Na ra K, y ui4seuHr{x - 3a Ca,

SO+, uiHepanigallierc, Nit, K ra Mn. 3a eeruquHoro B3K sa$ircoBaHo Hecrany y

ni4seuHr4x BoAax raKVX eJreMenrin, rrc V, Cr, Co, Ni, Cu, Zn, Cd ra Pb.

flpone4eHo eKonoro-reoxirvri.rHe AocriAxeHHrr XepcoHcbKofo poAoBprrqa

ni4seuHnx BoA 3a Aalnuvrrr rpplB€urlrx clocrepex(eHb y 4onoenni qacu. BzqereHo

BLICOKy no3r.rrr4Brry Kopenflrlirc vrix BeJrLrrrr4Horo rlbofo froKa3HuKa ra

nepMaHraHarHolo oKLrcHrcnauicuo, a raKo)K BkrcoKy HerarlrBHy Kopenfluiro rvrix

soAosiA6oporra ra sN{icroM Sropy. BzssreHo, rqo y AoBoennuit qac ni46ynvcfl, sl,riHz

y 3ar€IJIbHoMy xinai.rHoMy crnaAi ui4seuHLtx BoA - y rarion roMy crclaAi ni46yncr

nepexi4 sia xzurrqieBo-MarHiesoro Ao uarpieno-rarieBoro, y auionHoMy sia

xJI op laAno - ri4p o rap 6 o H arHo ro Ao ri4p o rap 6 os arno -xJr op r4AHo ro .

[o pos4irry e uacrynHi 3ayBaIKeHHr. Cxeuarz.rHicrr BpaxyBala:nfl,

siAl,IiHHocrefi ri4poreonrirpaqifinux rapaMerpis 3oH aKTuBHoro ra ynonimHeHoro

no4oo6rnrirry y perioH€L[bHLIx ri4poreonori.rHzx crdcreMax Yrp afrm ra ix BrrnkrBy Ha

Qoptnry"aHHt AlKepen rrairpo-ri4poreoxinai.rHoro cKJraAy niAs MHLrx BoA B Melrax

,{Hiuponcrro-,{oneqrroi, flpn.ropHoMopcrroi BC ra BC YrpaincbKoro ulrara 3

o6naexeHrlM po3BI{TKoM rroBepxosoi cr{creMr.r BoAoHocHLrx ropkt3oHris.

BuropzcraHHrl rapaMerpin fflt Anfl orliurcu eKonoriquoro crarry

rIoBepxHeBI4x soAoftN,I B Me)Kax Kniscrxoi rpoMlrcJroBo-Micrroi arJroMepaqii (og.

Tem6in, ConxrlHe ra i".), BpaxoByK)rru cra6imse za1pygHeHH.f, ik uosepxHeBoro

croKy, AoHHIdx silKnalis ra croKy rpyHToBoro BoAoHocHoro ropLr3oHTy, Ha Moro

AyMKy, BI{Marae 6imul rloBHoro BpaxyBaHurr guiH ri4porr,rereoporori.rHr.rx

rapaMerpis B ocraHHi poru B Mexax o3epHlrx BoAo36opin.

3aclyroBye Ha 3ayBax(eHHt AocniA)KeHHrr nairpoeJreMeHTHoro cKJraAy

6rcserHLIX BoA u. KueBa sa yMoBI4 He BpaxyBaHHr cyrreBoro 3MeHrrreHHrr e ocraHHi

poKkI (lo 6-8 pasin) ni4sevrHoro soAosiA6opy ra cKoporreHHrr perioHanruoi 4eupecii

i arcrznisaqii nzcxi4Hrlx ,nororie is ceHoMan-KeJroBeficrroro ra 6aficsrcoro

BoAoHocHLIX roprr3oHris y HanprMKy 4o 6yuaKcbKoro BoAoHocHoro ropr.r3oHry, rqo e

perionzurbHLIM Qarropona ropyueHurr norHopM€rlrbHoro 3aKorry posno4iny

KoHIIeHrpaIIifi MaKpo- Ta rraixpoereMenris y cBepAJroBLrHax AocnilxeHlrx 6roseris

(pnc.3 , ra6t. 2, crop.16).



BoAonocni roplr3oHTr rpiqzrrysaroi 3oHr.r EplrcrturiqHux nopi4 B Me)Kax

Xurouzpcrroi i Binnzqrroi o6racrefi po3rroBcroAxeni y 3oHax 3 niAuinsutr,t

rrerporpaQiunuM cKnaAoM Ta pisnoro Berktqr4Horo (opienroBHo, Ao 1,5 - 2-x pasin)

iuQinrrpaqifinoro x(prBJreHHr; y sn'xsry 3 rlprM Anfl oqiuru siANaiHHocre[

eKoJrori.rHlrx rapaMerpie rr,rirpo-ri4poreoxiNai.rHoro cKJraAy ni4seuHux BoA Ilktx

periouin, Ha vrifi norurrA, AorlinbHo 6yno BLtKoHarr{ cniecraBJreHHr rrapaMerpis

ACTy 4808:2007, ACTy 7525:2014 ra E3K (6ionori.rHo 3HaqLrMi rcosqenrpaqii sa

MeroAt4Koro Eapnzua M.B. ra Illnapqa O.A., 2000).

Aocnia)KeHHr sNaiH posuo4iry vrinepzurisaqii, )KopcrKocri, cym$arin ra

xJropr,rAi" y rpyHToButx BoAax JrecoBr{x cyrnr{Hris (crop. 24, puc. 6) rpaKrrrrHo He

Kopenrcerbcr s Aalnvrraz ix rvrirpoeJreMeHTHoro cKnaAy, rr1o Mo}Ke 6yru csiA.IeHHtM

rrepeBax(aHHr BrrJrkrBy ruinrureocri rirorori.rHoro cKJraAy nuiqyrorll4x uopi4

(narnnicrb po3qlrHHlrx cnoJIyK rincy, anri4putry ra i".).

Bzruurae 3ayBalKeHHr Aylre cxeMaru.rHwir anaris BrrnrrBy 6y4inru4llTBa

KaxoscbKoro BoAocxoBlrrqa, trIo rpz3Beno Ao ni4uopy croKy eKcrrnyarauiiryoro

BepxHbo-capMarcbKoro BoAoHocHoro ropur3oHry Ha eiAcraHb rc 60-70 rrra ni4 pycna

p. [Hiupo ra inrpysii fioro BoA Ao BoAo3a6ipnux cBepAnoBktH y cxianifi .racrvHi

flpnuopHoMopcbKoro apresiaHcbKoro 6acefiny.

Kpina roro, 6inruricrb po34inxrouvrx cra6onponlrKHprx uapin y qiefi qacrzni

flpzuopHoMopcbKoro apresiaucbKoro 6aceimy Marorb HeBl4rpuvralnuir xapaKTep, Ho

o6ynrourroe Macrura6ri gnaiHz pe)Kr.rMy reonrirparlii MaKpo- ra rr,rirpoeJreMeutin ilpLr

guiHax eoAosiA6opy ra nnacri4or pyfirryBaHnn Kaxoncrrcoi fEC ra 3BoporHoro

AperryBaHHfl BoAoHocHLIX ropll3oHris.

B .rerneproMy posAi"rri po6orn <Hayxoei"sacadu eKoJtozo-6iozeoxi*ti.rttozo

pailoruynaHHn mepumopii Vxpairuu> upvBeAeHo pe3ynbraru ananisy cyqacHlrx

upuuqunin ra uilxo.qis ue4uunoi rrairpoeJreMeHrororii B Yrpaini i B csiri npvr

3 HeBI43Haqe IH.fl Qouonoro nrraicrypafionyBaHHr repr{Topift. Y, gs's3r(y 3 HeBr43Ha.reHicrrc rlrrarl

rr,rirpoeJreMeHTis e rrlrrHlrx uiAsei\,rHkrx BoAax aBTopKa rrponorrye BlaKopltcroByBaru ix

rue4iauHi gna.reHHt.

Harolorryerbcr, rrlo pinenr nruicry 6ionorirrHo aKTLrBHzx nrirpoeJleMenrin y

BoAHoMy cepeAosr,rqi e BaxJrr,rBLrM Sarropona 3ar€LrrbHoro 6ioreoxinai.Inoro



6rarouoryqqf,. flpz IIboMy oqinnru peaJrbHy He6egueKy Arrfl s4opon'.a lrroAvrnu,

BpaxoByroqz Herlp.aMi npzvrrHHo-HacriAxosi 3e'r3Klr ra o6uexeHH.f, szKnuraHi

BI{KopvcraHHtM rpznianbHl4x ni4xo4in, HeMoxJrr4Bo. BraropncroByroqr4 AocsiA

yxpaincbKrlx ra csiroBklx BrreHklx aBTopKa Anfl, piurennf, rrocraBJreHkrx n 4ocri4xeuui

3aBAaHb Bl,IKopr{croBye MeroA oqiHrcz He KaHrleporeHHoro pr,r3ktKy 6esuoporoBrrM

MeroAoM. Ilepenafolo fioro e Br.r3HaqeHHr ftvronipnocri po3BkrrKy Hecreqz$iunnx

roKcltqHl{x e$errin upu xponiuHifi inrorczrarlii.

HacrynHoro cKJIaAoBoro Ilboro pos4irry e HaBeAeHHr aBropKoro cyqacmux ra

aKrytulbHrx upufio ig ra ni4xo4in Ao nz4ireHHx 6ioreoxirrai.rHzx uponiHrlifi.

CrnaAnicrs B HayKoBoMy o6lpynryBaHHrr o6paHoro B Aocni.qxenni ui4xo4y rroJrflrae

y nacrynuifi 3arlex(Hocri: sci ecenqifiHi eJreMeHrrr croxftrBarorbcr 3 HIIC

opranisMaMu, He3arIe)KHo sia ix KoHrleHrpaqii i s rreBHr4x cuissilHorrreHHrx i

HaKorrtryrorbcr opraHislvlalurz rponopqifi no ix rouqeHrp arlii s HIIC .

e saynax(eHrul Ao po3firy 4.3aramHrrM 3ayBalKeHHflM Anr rlboro pos4irry e

ni4cyrnicrr rpuqlrHHo-Hacni4ronux ge'sgris B BLtKopktcraHni ue4iaHHvrx 3HarreHb

nu6ipoK Ta oqinrz ue KaurleporeHHoro pr43r,rKy 6esnoporoBktM MeroAoM 3 oAHoro

6orcy ra 6iori4poreoxiNai.rHutr pairorryBaHHrrM repr4ropii Yrpaisu g iuuroro.
t .v .v ...
l pyHTytoqklcb Ha AeTaJrbHlkt Ta po3foJrocrkt cucTeMaTr{3arlu aBTopKoK)

sir.rzsHfllrtvrx ra 3aKopAoHHLrx uy6nirarlift qoAo cyqacHprx npuHqnnin eKoJroro-

6ioreoxilr,ti.rnoro pafionyBaHHs B grocri uo6axanss xorirocs 6insur .rirroro

ni4o4peMJreHHr BJracHoro ni4xoAy ra npuHqunie BkrKoHaHoro 6ioriaporeoxiuiqsoro

pafionyBaHHr replrropil Yrp ainu, nit dreparypHoro ni4qpynra.

y ntRro*ry posgi"rri po6orn <PozpaxyHot Qopn mizpaqii xinirtHttx

eJrelweHmie y npupodruux eodruux posttuHox), aBropKa HaBoAtrrb cyqacHi uilxoArr Ao

Bu3HarIeHHt xinai.rHoro craHy ni4sevrHlrx BoA. BoHa crBepAxrye, qo cyuacui

y.f,BJIeHHt rpo rrairpaqiro xivri.rHzx eJre renris 6asyrorscx Ha repMoAzHalai.rHoMy

MoAeJrrosaHHi. Posroplnyrrifi auarig uero4in Ao3BoJUre KoHcraryBarvr, u1o

uiaqpyHrtM MoAeJrroBaHHr ri4poreoxinaiqnzx qBurq Ha ui4crani uero.qis

repMoAunauirkr e rroJrox(eHHr upo icnynaHHr rracrrosoi a6o JroK€rJrbHoi pinHoBarv y

ri4poxinri.rHift cl4creMi. BpaxoByroqrT 6asoni rono)KeHHr MeroAt4rra Sisuro-xirr,riqHr4x



po3paxyHrin KoMrrneKcoyrBopeHHf, Ar4cepraHTKa nepexo Aurb Ao MareMarlaqHoro

MoAenroBaHH.fl ,.qocniAxyBaHrax rrpoqecis 3a AonoMororo rporpaMz GEMs v.3.2.

Apyra qacrraHa pos4iny nprcBrqeHa AocriAXeHHro Sopr rr,rirpaqii vranrary y

uiAseN,IHkrx BoAax yMoBHo rrlrcrr{x ra rexHoreHHo za6pyaHeHr{x reprrropifi Vrpaiuu,

BpaxoByroqu fioro MeArrKo6ionoriqni i rorcr,rKoJroriqni BJracrkteocri. Anaris

HaflBHr4x rr,rarepianin AoBoALITb, rrlo nairpaqix MaHraHy y noBepxHeBpIX BoAax

ni46ynaerbcr sAe6imrroro y Qopui 3aBr.rcJrnx peqoBlrH. IIIoao uiAsel,rHl{x BoA

icnyrorr ABa napiaurz icHynauur rprapoAHoro MaHrarry: a6o 3a yMoB HrI3bKLIx

reN{nis soAoo6rnriny y 6esrzcHeBprx yMoBax, ro6ro sAe6imrroro y uz6orux

rr,rixuracroBr{x BoAoHocHr.rx roprr3oHTax; a6o y {pyHToBr.rx BoAax, y siAKnaAax

s6ara.reHr.rx opraHiroro. Kruo.roBr{Mt4 Qarrop aMla KoHTpoJrroIoqI{MLI na.ssHict

MaHraHy e BoAHeriwfi rroKa3Hur pH ra oKlrcuo-ni4uosHzfi rroreHrlizur Eh.

3aralbHlrM 3ayBa)r(eHHqM e AosiAroeufi xapaKTep OopMyJrrcBaHb y BLIcHoBKax

1 i 2 Ao rlboro pos4irry. Bonu He ni4o6paxarorb uarepiar upeAcrasreHufi B

pos4ilax. Anrop HaroJrourye, tqo (...(Disrro-xirr,riqni pospaxyHKlr 3a AonoMororc

MeroAy MareMaruqHoro MoAenroBaHHrr ni4irparorr poJrb opienrzpa rpkl

ri4poreorori.rHprx Aocni4rKeHHrx, ik perynbrarv Moxcyrb 6yru BraKopracraui p^nfl

rtpu6nusHoi oqiurz ra fivronipHicnoro rporHo3yBaHHr peaJrbHux reoxinaiqHux

rpoqecis)). Hesposyuiro, {KLrM rrkrHoM rlefi pe3ynbrar 6yrc Br4Kopltcraruuit ilpvr

np o rHo3yB aHHi p eanrHlrx reoxirvri.rHr,rx up oq e c i n .

Ha 4ynrKy oroHeHra pos4in 5.3 aoqimno 6yno 6 uepenecrlr n pos4in 4, rolvry

Ir1o sraAirenHs rprarepiin rprl spmoHaH d eKonoro-6ioreoxinai.IHoro pafionyBaHHt

Tepr4ropii Vrcpaiuu, rKe e pe3yJrbraroM rlboro pos4iny, roriuHo BLIKopLIcrarI4 caMe

TAM.

,{o.qarnu Ao Arrceprarlii uiArr eppKyrorb reoperu.rHi AocriAxeHHf, i

Ao[oBHrororb ocHoBHnfi sN,rict po6oru AncepraHTa.

BucnoBKH qinovry ocHoeHi nayroni|'HCHOBKH B rIrnOMy pO3KpLrBarOTb OCHOBHI HayKOBl AOCffHeHHf, aBTOpa Ta

siAnosiAarcrb srraicry po6orz. y BLrcHoBKax AlrceprartifiHoi po6orz y3aftInbseui

ocHoBHi pesylbrarlr rrpoBeAeHrrx AocniAxeHb, mi 4er€urbHo po3Kprlri e ocHoBHoMy

rercri Alrcepraqii.



3avsalmeHHrr Ao ArcepraqifiHoi po6orn:

1. B Alrcepraqifinorray AocniAxenni aBTopKa He 3aB)KApr Aorpr4Myerbct

BI{KopucraHHrI cyuacHoi HoMeHKJrarypu: gariso saN,ricrr Qepyr, cBr4Herlb saruicrr

umou6yM i r.A.

2. V AucepraqifiHoMy AocniAxesui ra peSepari aBropKa npurycKaerbct

noBropin (uanpnKrraA crop. 7 ra crop. 9 pe$epary).

3. Y rercri Al,Icepraqii e Hey3ro4xeuocri. B rercri po3rnsAarorbcfl rpr{

BoAoHocri cucreMn, a Ha pr4c. I peQepary cropinra 8 uane4eHo qorupn.

HayrcoBa HoBrr3Ha po6orn rroJrrrae B HacryrrHrdx 6lorax:

- BrlepIue oIliHeno rigporeoxivrt rlau%r craH rrktrHrrx ui4seruHr4x BoA ocHoBHrlx

BoAoHocHrIX cklcreM Vnpaiurl 3 ro3errlifi MeAVqHoi ruirpoeJreMeHToJrorii ra sussreHi

QoHoni KoHIIeHtpaIIii ecenqifiHLtx ereMenris 3 ypaxyBaHHrM aHrpororeHHoro

BrrnlrBy;

- Brreptue Anfl yMoBHo rurcrrrx ra rexHoreHHo sa6py4HeHr{x repuropifi

Vrpaiuu sa AorroMororo anarirzqHr4x naero4iB Ta repMoAunaMi.rHofo MoAenroBaHH.f,

is sacrocyBaHHrrM JrorapnSnrin repMoAuHarrli.rHux KoHcraHr crifirocri KoMrrJreKcHt4x

croJryK Bu3HarIeHo Qopuu nairpaqii rraanrany;

- Brreptue An.fl Tepl4Topifi ocnoBHLIX BoAoHocHkrx clrcreM Yrpaiur.r BuKo:aa:na

oqiura He KaHrleporeHHofo pra3LrKy BXLTBaHHI Aocnipr(eHr4x BoA [rrfl, agopon'r

HaceJreHHrr ga 6esuoporoBkrM MeroAoM 3a raKr4vru rrairpoeJreMeHTaMr{ xr Mo, Cu, Zn,

Pb, F m Mn;

- {pyHTyrcqllcb Ha orpl4MaHr{x AaHr{x uloAo 3aKoHorraipnocrefi poeno4irry

ruirpoeJreMeHTis y rrurHktx ui4seuHkrx BoAax ocHoBHktx BoAoHocHLtx cprcrerr,r Vrpainz

3arlporoHoBaHo soni rpIaHIII,rrrr eKonoro-6ioreoxivriquoro pafiorryBaHHr g uogzqifi

MeAr,rqHoi rvrirpoeJreMeHrororii.

Oqinrca o6rpynroBaHocri, AocroBipHocri ra HoBr.r3Hrr HayKoBrrx

rroJrolneHb, Brrcn oBrcin ra peKoMenla qifi . MeroArr Ka Aoc.rrigrrceH b.

B po6ori 6ys 3acrocosatruir uuporzfi cneKrp ra6oparopHr{x AocniAxeHb

nigi6paHl4x npo6 BoAI{: roreHrlionrerpuurwrir, Qoronaerpvrqlavrir, rurpoMerprr.rHifr ra

rpanirr,rerpuuuuir anzuris, aHaritz.rHi AocliAxeHH.fl 3 Brr3HarreHHr $opr Mirparlii



MaHrarry y rrHTHLtx rrlA3eMHktx BoAax, MeToA

3B'r3aHoro rna3Moro (ICP-MS).

llia rrac BLTKoHaHHT AocliAxeHHrr

Mac-cleKTpoMeTpr 3 IHAyKTLIBHO

6yno Br4KopucraHo ct4creMHo-

aHaliruurruit, crarrIcru'ruuir ra Kaprorpa$i\uuir MeroAkr AocnipKeHb. Tarox 6yno

BVKoHaHo po3paxyHoK Qopr vrirpaqii MaHrarry y

TepMoAznaNai.rHoro MoAenroBaHHrr (cneqialigosaHufi

Hydra&Medusa).

AkrcepTarlll.

Cyrrewrx 3ayBarr(en b rrloAo oQopruJreH Hfl A rr cepra rlii HeMae.

PeQepar B uosHifi nripi ni4o6pa]Kae ocHoBHi nono]KeHHr ra sruicr

lonnora BrrK"rraAy pesyJrbrarin n ony6"uinonaHrrx [parlflx.

OcHosHi pesynbraru Azceprarlifinoi po6oru ony6.uironauo y 52 ApyKoBaHvrx

npalltx, 3 TKLIX: 1 pos4in y KoJreKTusniir MoHorpaQii, 2 crami y 3aKopAoHHprx

peIIeH3oBaHLIX BpIAaHHflx reoJroro-rpzpo.qHrrqoro upo$imo, y roMy qucni oAHa

crarrt y nu4anni, ni4ueceHoro Ao rperboro KBaprr4nro (Q3) eiluosiAHo Ao

rnacuSirallii SCImago Journal, 12 po6ir y SaxoBrrx Br4AaHHrx, ulo in4excyrorbcr B

naixnapoAHlrx HayKoBLIX 6asax AaHprx Scopus ra Web of Science, 6 crarefi y

HayKoBux SaxoBLrx BvAaHHrx Yrpaiyu 3a creqialrnicrrc, 3arBepAlr(eHrrx MOH, 28

res i naarepiarin HayroBLIX ronQepeuqifi, rrocr4JraHHr Ha sri rvricrflTbcfl. B Ar,rcepraqii.

Hayrconi rroJror(eHHq, BIrcHoB n i perco*rengaqii', cQopnry.rrronaui B

ArrcepraIIii, uoeHicrrc nnrc"uageHi B ouy6"rriKoBaHrrx po6orax sgo6ynaqa.

Anpo6aqiq po6orn BHKoHana B Aocrar ifi vripi rrrJrnxoM yrracri n rcoHQepeHrliqx

i cervrinapax pisHoro pinnn.

III"rrqxH s[rcop[craH Hs pesvr rrarin Aocn iArceH r.
flparrnqHe 3HarIeHtuI orepxaHzx pe3ynbraris Br4KJraAeHo B HacryrrHLrx

6rorax:

orpvruaHi npn Bu,ronanni po6oru peynbraru y rroA€urbrrroMy Mo)Kyrb

cJryryBaru ocHoBoro Anfl pospo6r<n clrcreMu eKoJroro-ri4poreoxirr,riqHoro

uoniropuHry rexHoreHHo sa6pyaHeHr{x repr4ropifi. Peuisaqis raroro MoHiropnnry

6ya. BDKJIrIBI4M IfpoKoM AIrfl AocflrHeHHr HeroKcrarrHoro cepeAoBr{qa y paMKax

yuacri Vrpaiuz y uporpanai 3axl4cry HaBKoJrLrrrrHboro rpktpoAHoro cepeAoBurula

BOAr 3a AOTTOMO|OK)

rporpausufi KoMnJreKc



(lzuri 3a reKcroM - filC) LIFE, Ao sxoi Harua Aepx{aBa rpLreAH aracn, ua6ywu
craryc KaHApIAara Ha qJIeHcrBo y enpoueficrr<orr,ry Corosi. Orpzrr,raui Br4cHoBKr.r

Mo)Kyrb crarkr ocHoBoro AJrt oqiHrz rexHoreuuoi rpaHcsopvraqii xinri.rHoro cKJraAy

rILIrHrrx ni4senrHlIx BoA o6crexeHux perioHin B yMoBax s6pofinoi arpecii pO.

Pesylrrarvl AocniAlKeHHt Moxyrb 6yru BLrKopncrani rocroAaprorcq r4Mu

cy6'exraM.rvI, yrpaBJlincxzuz Ta rlpldpoAooxopoHHr{MLr opranisaqiruz rpn
eKoJloriqHifi oqinqi KoMrloHenris HnC repzropifi YrpaiHra, qo 36pHarorb

TEXHO|EHHO|O HABAHTDKEHH';

- pe3yJlbrarv Allcepraqifinoi po6orz Bl4Koprcrani npu euxoHaHHi

s4o6ynaqeM HayKoBo-AocniAHzx po6ir ni4 qac po6orz y si44iri reoxivrii

TexHoreHHLtx N{erzulis ra artatiru.rHoi xiuii Incrzryry reoxivrii, l,riuepzurorii Ta

pyAoyrBopeHHfl iu. M.lI. CenaeseHKa HaqionaJlbHa ara4enair HayK VrpaiHz.

Pesylrraru BltKopucroByrcrbct s ocsirHboMy rrpoqeci upz BkrKnaAausi Ha raQeApi

ri4poreonorii ra inxeHepHoi reolorii HayKoBo-HaBq€urbHoro incrzryry <<Iuc ruryr
reororii>> KziscrKoro naqiouaJlbHoro yHinepcr4Tery irvreni Tapaca l[es.reHKa

(ni4rnepAlKeHo ni4uoni4Hnu aKroM BrpoBa4xeHnr).

PinreHns.

flpzfivraroqu BI4IrIeHaBeAeHe Ao yBarvI, a raKox BpaxoByrorrpr aKry€rJrgricrr,

HoBI43Iry ra qiHnicrr orpLIMaHI4x Aanux, Mo)r(Ha spo6zrz BLrcHoBoK, rrlo

AplcepraqifiHa po6ora Koru.rrqrconoi TerqHr O.rrercciinHn <<Ii4poreoxirvriq

uircpoe.nepreHrin BoAoHocHrrx crrcreM ce.rrire6Hrrx JraHArrraQrin Vrcpaihn>,

BlArIoBlIae BLIMoTaM rIrI. 7 - 9 3arBepAxenzfi uocraHoBoro Ka6inery MiHicrpin

VxpaiHz nia 17 Jlrrcrorra$a 2021 p. J\b 1197 si suinauu, BHeceHu.yavr sri4uo 3

flocranoBaMll Ka6inery Minicrpin Yxpainz J\b 502 eil 19.05 .20238 p. ra J\b 507 nia

03.05 .2024 P., a it aBropKa 3acJlyroBye Ha rpLIcypKeHHrr HayKoBoro cryrreH.rr

AoKropa reonori.IHzx HayK 3a creqianrnicrro 04.0 0.02 - <<feoxiuio.

llpoQecop xa$e4pn SynaaMeHr€rmnoi ra
rrprr KJraAuoi re onorii S arcynrrery
peKpearlii i Typrrcrvry XaprcincbKoro,

yuinepcvrery iueni B.H. Kapa^:iH

Irop YAAIOBAoKrop reonori.rHzx HayK, rrpoQ

/za:ee-eezz2
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