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AKTyabHİCTL TeMn. 
IHTeHCHɖpikauia arTponoreHHOrO BILIMBy Ha BOIHY õioTy Ta ňoro nepeopieHTauis Ha 
MİKpo3aőpynHIOBa4i npu3BoIHTB 10 Toro, Io nepenik npiopureTHMX 3a6pynHIOBaYİB 

OHOBJIIOETBCA. |e BHMarae i neperiAIy liIXONİB I0 KJIIOYOBHX 3aBmaHL y OuHIİ 
eKOTOKCHYHOCTİ BONOŇM. 3oKpema, BiJ3HaYaeTHCA 3pocTaHHA 3aőpyHeHHA BOJOňM 
iOHaMM KObaNbTY, a 10 TpaņHuiŽHHX IKepet ňoro norparnIAHHA Y Bo10ňMH AONaETHCA 
AK CYTTCBHİ YHHHHK BHKopHeTaHHA KOŐaI5TY AK KIIOYOBOTO eJieMeHTY y BHpoOHHUTBİ 
JIITiEBHX Őarapeă. Ha HaI Yac, Ha o rauy3b IIpHITanae 49% rIOŐaIbHOÏ IIpoIYKĻii 
Ko6aIbTY (Alves Dias et al., 2018). Bixrak, y 2025 p AreHTCTBO3 peccrpy TOKCHYHHX 
pevoBHH Ta 3aXBOPIOBaHb (ATSDR) CIlIA BKJIHOHHIO KOõaTbT y IepeiIK 
npiopureTHMX no3Huii, 
(htps: wWW.atsdr.cde.gov/programs/substance-priority-list.html). IIpore, piBeHL 
KObaTbTy y nOBepXHeBHX BOlax cTaHOBUTH őnH3bKo 1 MKr/u, a MakcHMaTbHİ 
KOHIeHTpauii BII3HaYeHI eni3ONH4HO CAraroTb 100 MKr/I. IlopaI 3 HM, KOõaI5T 
HaTeKHTb 10 ecCHUiaNBHHX MİKpoeNeMeHTİB Ta, 30KpeMa, Biņirpae BaKIHBY ponb y 
IIOKpaieHHI aHTHOKCHMaHTHOTO CTaTYCy Ta iMyHHoi BİJInOBiņi npoMHCJIOBHX BHAİB 
puo. Tak, IJIA OKyHA, OTHMaJIbHa noTpe6a y koőaNbTİ CTaHOBHTE 0,24 - 0,26 Mr/Kr 
XapyoBoro KoőaIBTY (Huang et al., 2024; https://doi.org/10.3390/vetscil1110576). 
Pazom 3 THM, İHpopMaiiia cTOCOBHo BILIHBY ioHİB KOõanbTy Ha niniņHHă oốMİH 
CTOCyETes 31C01JIbIIOrO BHIHX XpeóeTHHX. Birrak, TeMa 10cninKEHHA, IpuCBAYeHa 
BHBYeHHIO KOHIEHTpauižHO-3aNeKHOTro BILIMBy ioHİB KoõaTbTY Ha ninigHMĂ 

MeTaboJ13M Ta, BiJNOBİNHO, Ha CTaH aHTHOKCHAAHTHOTO 3axHCTY, AK Ha uiHHİcHHĂ 
nOKasHMK CTaHy UbOro MeTabonİ3MY y ABOX npOMHCNOBHX BHAİB IpicHOBONHHX puố, 
õe3cyMHIBHO C aKTyalbHOO. 

CnoJIYK Ha 49-ŭ 

3B'A3OK poõ0TH 3 HaykOBHMH IporpamaMH, nmaHaMu, TeMaMH. 
PoooTa BHKOHYBaiacb y MeKaX HaykOBO-10cIiņHoi AepkTeMaTHKH 

«locninKEHHA TOKCHKOPE3MCTeHTHOCTỈ npicHOBoMHHX pHố M0 Aiï YHHHHKİB BONHOro 
cepeaoBHIa» (Ne 0122U001543, Haykosň KepiBHMK npop. BonozuMHP KypaT), 
MiXHapoAHOro npocKTy NATO SPS Multiyear Research Project G6094 Ta 
IpHKiaIHOrO ipoeKTy M0J101MX B4CHHX MOH YKpaïHH y 2025-2027 p.p. «OuiHKa 
BIJIHBY MiIİTapHOro 3aőpyAHeHHA Ha õe3neuHİCTH piKOBO-6aceĂHOBHX CHCTeM Ha 
oCHOBİ 6iopeakuiň Ta MaTeMaTHYHOrO MONEIIOBaHHA» (N0125U00045 1, HayKOBMĂ 
KepiBHMK PhD Irop KysuK). 

MeTOrO poőoTH, AK 3a3HayeHO aBTopoM, 6yno 3AiňCHUTH nopiBHAIBHY 
xapakTepucTHKy CTaHy oKpeMHX opakuiŭ IiniNHoro cKīaly Ta aHTHOKCHJaHTHOÏ 
CHCTeMH KapacA Ta nyKH 3a BIJIHBY iJBHIIeHHX KOHUeHTpaIiṁ iOHİB KOõa5TY 



BONHOTo cepeAoBHLIa. CoopMyIbOBaHİ ciM 3aB/ıaHb BianOBİnaroTb uiă Meri Ta InepenőayaroTb BH3HaYeHHA BMİicTy KO6aTbTY y TKaHMHax puo, IETaJIbHe 10cIiIKEHHA 
opakuiŽHOTO CKJlaNy JiniNİB, yTBOpeHHA IIpoNyKTİB İX OKHCHOro yuKOIKEHHA, a 
Takox KOpeNAuiMHHX aHaii3 B3aCMO3B'A3KİB BHABJIEHHX 3akOHOMİpHOCTeŇ. 

HaykoBa 1OBH3Ha 01epKaHWX pesyJIbTaTİB TIOJIArae B TOMy, |O yTIepuie oyiio 
npoaHaJIİ3OBAHo BHIOBy cneuH)i4HİCTb 4yTJIHBOCTI JIIniIHOro oỐMİHy IBOX BHAİB 
pHo, BiIMİHHHX 3a eKOJNOTİYHHMH BHMOraMH. ObrpyHTOBaHO BHCOKy pe3HCTeHTHICTE 
Kapaca 10 BHKJIHKİB NOBKİJIJIA I1JIacTHYHÍCTIO JIİIİIHOrO CKJIaIy Ta cTaôiJIbHİCTO 
CHCTeMH aHTHOKCHIaHTHOIO 3aXHCTy. 3 BHKOPHCTaHHIM IHpoKOrO CieKTPy InOKa3HHKİB YIepue BCTaHOBJIEHO MOJIeKyJIApHi MIIeHI BIJIHBY KObasIbTY Ha JIiIAH 
TKaHHH Kapaca Ta lyKH, 3OKpeMa BH3Ha4EHO, IIO 3a yMOB BILJIHBY Ha opraH13M 10HIB 
KOõaTbTy (I) BinoyBaoTbCA JECTpykTHBHi 3MİHH y JIİIİjax MeMŐpaH, TOIİ AK pesepBH TpHauJITJIILepoJIIB He 3a3HaroTE IIOMİTHHX 3MİH. 

IlpakTHYHe 3HaYeHHA poõ0TH, OCKİJIbKH KO0aJIbTe BaxJIHBOM eceHIIjaTbHHM 
MIKpOeIEMeHTOM, IIO BXOIWTH 10 CKJlaIy BITaMİHy Bı2 Ta HH3KM eH3MİB, 
BCTaHOBJIeHHA be3neYHoro AianasOHy ňoro BMiCTY y IIpOMHCIOBAX BOIOŽMax 103BOIHTL OITHMİ3YBaTH xapyoBİ pauioHH pHố. IloenHaHe 10 cIİIKEHHA BIJIHBY 10HIB KObaTbTY Ha IBa BHIH puố Mae IpakTHYHY aKTyaTbHİCT5 3 OrIAIy Ha BITpOBaNKeHHA KOHIIEuii õaraTOBMIOBOrO pHőaTbCTBa. 

PesyIbTaTH pooOTH TaKOK MOKyTb 6yTH BIIpOBaIKEHİ Y HaB4aJTbHHĂ Ipouec 
npu BHKJJaNaHHỈ AHCIHIJIİH «Bioximia», «iupooionorİA), <<BoIHa TOKCHKOJIOria», «EKCnepuMeHTaJTbHa eKONOrİa», «EKoNorİYHHỶ MOHITopHHT» IA 3106yBauiB 
3akJlanİB BHIIOi oCBİTH IIpupoAHHYHX cInejanbHO CTeň. 

CTyniHb 00rpyHTOBaHOCTỈ HaykoBHX IIOJI0KeHb, BHCHOBKİB 
pekoMeHnaniň. y AHcepTauiï rpyHTOBHO BHCBITJI©Ha cyaCHa JIiTepaTypa i3 A0CIİNKeHoŤ TeMaTHKH. HaykoBi IIOJIOKeHHA Ta BHCHOBKH IHcepTaHTa iITBepIKYOTBCA BeJIMKHM o6cArOM eKCnepuMeHTaTbHOrO MaTepiary, úoro 
rJIHŐOKHM aHaJIi3OM, 3acTOCYBaHHAM cyyacHHX MeTOIIB O10XIMIYHHX 10cIiIDKeHL Ta ix CHCTeMaTH3auico 3a nonnoMoroo KopenAiňHOrO aHani3y. uceprauia BikTopa MapkiBa e caMocTÍŠHOK, 3aBepIEHOO HaykOBOO ipaue0, B AKIň BHpiuyeTbeA aKTyabHa KOHKpeTHa poóneMa lONo BIIJIHBY 1OHIB KObaTbTy BONHOro cepenoBHIla Hà akyMyJIAUIIO KobaJBTY y TKaHMHax, NinİJHHĂ CKJIian Ta CTaH CHCTeMM 
aHTHOKCHMaHTHOTO 3aXMCTy y ABOX BHIIB ipicHOBONHHX 3 pi3HHMH eKoJIOri4HHMH BHMOraMH. pHố 

CTpyKTypa Ta o0cAr AWcepTauii. 3aranbHHĂ 0ỐCAr AHCeprauiï cTaHOBHTb 164 CTOpiHKH. OCHOBHHÝ 3MİcT poõoTH BHKJaIeHO Ha 132 cTopiHKax KOMII'HOTepHoro TeKCTY. CrpykTypa AMcepTauiï BKJIO4aE TPanuuiüHy pyópukaniio: BCTYII, orAA JIİTepaTypu, poz1in «Marepianu Ta MeTOIH 10cJILI>KEHHA), p0311JIH BJlaCHMX 
I0CIİIKEHb, aHaii3 Ta y3araıbHeHHA pesyibTariB, BHCHOBKH Ta CIIHCOK 
BHKOPHCTaHMX NKepei, PoooTa iJIkOCTPOBaHa 58 phcyHKaMH Ta MİCTHTH 4 TaoIHLİ. 
CIHcOK BHKOPnCTaHHX 1KepeJI Haniye 218 1Kepen, 3 AKHX 213 - JnaTHHOIO, 

B_ OrIAIİ NITeparypu, Ha AKuŇ npunaac 21% 00cAry oCHOBHoi 4aCTHHH poboTH, IMcepTaHT po3TI1Alac yHnaMeHTaNbHİi ocHOBH poi iOHİB KOõaTbTY y 



Ő1010i4HHX CHCTeMax 3 akueHTOM Ha šoro pob y Meraoni3Mİ JIininİB Ta 
amiHOKHCIOT. AK BipHO BII3HA4Ae aBTop, Ha cyuacnOMy erarni pozBHTKY 10CHiKCHB, 
nepeornANAETBCA 6i00ri4Ha pob KO6aJIbTy aK CKIIalHHKa cHTHaJIbHOï cHCTeMH, 
30KpeMa posraNaeTbCA Moro 3naTHİCTb MOIYIIOBaTH KOrHİTHBHİ þyHKILİï Ta peaKuİO 
KniTHH Ha rinokcio B opranisMi pu6. Jlerantno oHcaHo þopMu Ko6aBTy y npuponi 
Ta ix eKoTOKCHYHİCTb. IIpore ueii ananis nO/1aCTbCA IIONCKyH TIOBepxHCBO. 3okpema, 
Ha c 35, KONH AMCepraHT INOBİJAOMJIAC Ipo þaxTu ioHHOỈ MİMİKpiï 3a yyacTHO KO6aIBTa, 
BapTo 6yNO ŐH rInóuue npoaHanyBatH cnennhiky KOHKypeHIuii 3 İHUHMH MeTaJraMH, 
rpyHTyk04HCB Ha Teopii KHCIOT Ta oCHOB IlipcoHa Ta Ha BcTaHOBJIeHHX hakTax 
KOHKYPeHUI1 3 10HAMM UHHKY Ta KynpyMy y CKJlani MeTaJIoTİoHeiHİB BOIHMX TBapuH 
(po6oTH Falfushynska et al., BnKOHaHaHİ Ha kapexpi ximiï THIIY Ta oyőnikoBaHİ y 
BHIaHHAX KBaniŅikauiï Q1-Q2 (Chemosphere, 2012; Comp Biochem Physiol C Toxicol 
Pharmacol, 2014, 2015; Aquat. Toxicol. 2016). Y ninposzini 1.3. «Meroun aHanisy ra 
KOHTPONEO KObaNbTY B rIIpoeKocHCTeMaX» IHcepTaHT nogae orIAI XİMİYHHX MeTogiB, 
AKHÄ NOriYHO 3aBepuiyeTbCA BH3HaHHAM BHMOrH 10 HeooxiņHOCTi 3aryyeHHA MeTOIİB 
Ő101H1MKauii y ekONOriYHy xapakTepucTHKY uboro eneMeHTY. Y ninposzini 14 
«BIJiHB BaXKHX MeTaJiB Ha IiniIHHĂ 0MİH pHỐ» 1aCTHCA XapakTepHCTHKa īaToJIOri1 
MiNiNHOrO CKNą1y TKaHMH PHő 3a BIIHBy Ha opraHi3M MeTaniB Ta MeTaioiņiB, 30KpeMa 
UHHKY, KyTipyMy, KaIMIIO, MHI'AKY, MapraHuI0, CBHHUKo Ta pryTi. AK BJTyYHO 
iiNKpeCIO€ aBTOp, 3MIHH y ininHOMY cneKTpi puố MaoTH ABa yiTKO BHpaKeHi 
BeKTOPH: nerpanaIIO cTpyKTypHMX KOMNOHeHTİB Ta 3MİHy nyny eHepreTH4HHX 
pesepBIB. TIpu IbOMY BII3HaYaCTBCA, IO KOõaNET BHMarae ocoőIMBOro IinXONy 10 
ouIHKH Äoro TOKCHYHOCTİ Ta yroYHeHHA poni came Iboro MeTany B TpaHCHopMauiïi 
IiniNHOro o6MİHY puố. 

3aranoM, ornan JireparypM HarnncaHO rpaMoTHOO HaykoBOrO MOBOIO, 3 
BHKOPHCTAHHAM cyuacHHX AKepei iiTeparypu Ta CBiJ4MTb, AK i oparMeHTH 
oorpyHTyBaHHA Y pos4ini «PesyIbTaTH» npo o6i3HaHİCTH AHcepraHTa i3 cyqacHHMH 
IKepenaMH IİTepaTypu uonO BIJIMBY KObaTBTa Ta pisionoriYHİ IpOuecH y opraHi3Mİ 
puo. 

Po3zin «Marepiaıu Ta MeTONM 10cTiTKEHb») MicTHTL AETaTBHY iHGopMauiO 
ipo opraH13aliio eKcnepuMeHTY, rpyNH eKCInepuMeHTanbHHX TBapuH Ta 3acTOCOBaHİ 
nipakTHHI ipouenypu 3 nocTaHOBKH eKenepuMeHTİB Ta aboparopHOro aHanisy. 
IIpore y posnini BincyTHa inÇopMaLis npo nKepeno HaixoKEHHA prốn, nepion 
NenypauÜ, BIK 1 CTaTb puou, a Tako* ce3OH IIpOBeNeHHA 10CHiNİB (0 MOKe BIIMBaTH 
Ha oco6.JMBOCTİ BMÍCTy Ta cKnany nininis). ABTopoM 3acTocOBaHO 1OŐpe anpo6oBaHi 
KIaCHYHİ MeTOIH MopþonoriYHOro, 6ioxiMİYHOro Ta craTHCTHYHOro aHani3y. 

EKenepuMeHTaNLHi pezynbTaTH nogaHi y pozainax III, IV Ta V. y posnini lI 
IOBeNCHO, IỊO TIJIBKH y 3Aőpax iykM 3a BIIJIHBy 0,25 MI/I KO0aIBTY BİJŐyBaeTLCA Ăoro 
HakonnueHHA. 3asHaHeHy TeHIeHuİIO y 3a6pax kapacsA He MOKHa ooroBopıOBaTH AK 
3MİHH IpoTH KOHTPOIBHOrO piBIHA. HaroMiCTH y KapacA KoőanbT aKyMyIHOoETBCA y 
IneYİHUİ Ta M"a3ax. OrpuMaHỈ pesynbTraTH ABIAIOTb OCO61HBHĂ İHTepec y nouuyky 
3aneKHOcTeň i3 TKaHeBOIO crneuiciyHiCTIO O6MİHy JIiniXİB. 

Y posnini IV aBTop posrnanae BInIHB ABOX KOHUCHTpauiň ko6anbTY Ha cneKTp 
JliniAİB y TKaHMHax puố: 3aranbHMÄ BMICT, BMİCT alMJITIİlepoIİB, hocoonininiB Ta 
KHpHHX KHCIOT. BeTaHOBJEHO, IIO y oOx BHNIB pHó cIIJIbHOKO peakųieHO € 3HaYHa 
MOŐiIİ3auia JIiniAHHX pesepBİB CKeJIETHHX M'A3İB Ta HakoriHYeHHA 
HeecTepnikOBaHHX KHPHHX KHCHoT, 3oiIbIIeHHA 4acTKH )ochatuņHIXOTIİHY 



BiAHOCHO chinronininiB Ta hocharnHneraHoJIamiHy y 31őpax. Ilopsn 3 HM 
Bi13HaNCHO BHIOBY cneunhiuHicTL 3MİH JnininHoro cneKrpy y IegiHuİ Ta m'a3ax. IIpu 
UbOMY y kapaca 3pocTae BMiCT 0-3 KHpHHX KHCIơT (uicTb IIOJBİŇHHX 3B'13KİB), TOni 
AK y uykH ix BMİCT (n'aTb noNBİŽHHX 3B`A3KİB) 3MeHIyETbCa. BaraOM, BIJIMB 0,1 
MT/N KObaNbTy 6yB MeHU nOMİTHHM, HİX 0,25 Mr/n. 
OuiHKa cTaHy CHCTeMH aHTHOKCHJaHTHOTO 3axHCTy 3a akTHBHICTb eH3HMY 
3HCWKONKOHHA AKTHBHMX HopM KHCHIO (Karanasu) Ta 6iorparcpopMauiï (rayraTioH 
S-Tparc¢epası), BMİcTOM TIyTarioHy Ta OKa3HMKaMH OKHCHOÏ necrpykuiï ninizis 
IiOKagaNa ipAHUMnOBİ BHNOBİ BİIMİHHOcTİ, a came akTHBauio CHCTeMn rIyrarioHy y 
Kapaca Ta iï npurHIYEHHA, n0€IHaHe 3 I10CHJIeHHAM nepeKHCHOro OKHCHeHHA JIİniziB, 
y uykH, mO npoaBIAETBCA 3a BILJIHEy 0, 25 Mr/I KO6aTBTy. PasoM 3 THM, y uyKH 
3pocTae 3aralbHa aHTHOKCHJaHTHa aKTHBHİCT5 (3AA) y 310pax. IlpoTe, cIiJ 
BiN3HAVHTH, ỊO 3AA, BN3HaNeHa y eKBiBaneHTHaX TponoKcy y peakuiï 3 pauKanoM 
ABTS, BH3HAVAE BMİCT pcakuiňHo 3naTHHX eHoJriB, aKTHBHÍCTb AKHX BH3Ha4ac 
aHTHOKCHMAHTHHĂ 3axHCT y pociHHHHX TKaHMHax 1 MeHIIe BHpaKeHa y TBapMH. 
AKTHBHICTb CH3MMİB TaKOK MaJia pi3Hy KOHIeHTpauiňHY 3anexHİCTb BİJ niï KobaTBTY 
y IBOX BHAİB pHo. 
Y po31ini VI incepraHT 3AiňCHNB peTeNbHHÝ KOPenauiňAHXx aHanis TIOKaBHMKİB Ta. Ha 
Moro oCHOBİ, ChopMyıFOBAB y3araJbHeHHA IION0 nepcneKTHBHOCTI XapakTepHCTHK 
IiiNHOro o0MIHy 1B0X BHIİB puố y ouiHui BnIHBy TOKCHYHOro HaBaHTaKeHHA 
KOÕaJIbTOM Y B010ÝMax. 

Ha ocHOBİ IpOBeIeHHX IOCTiIKEHE AHcepraHT HopMyIOE GİCİM 6ucHOEKis, AKİ 
BiJIOBInaroTb nOCTaBJIeHHM 3aBņaHHAM Ta po3KpHBakoTb roIOBHİ pe3yIBTaTH 
10CIİNKEHHA. 

AuckyciMHİ M0J1OKeHHA, 3anTaHHA Ta 3ayBaxeHHA IIOno 3MiCTy Ta 
ohopMIeHHA AHCepraui. IipaHLnnOBHX HeIOJTİkİB y poõoTİ MHOIO He BHABJICHO, ane 
€ HH3Ka nHTaHb AHCKyciŇHOro xapaKTepy 

1. AK oőrPyHTOEYCTbca BiJMİHHicTb y peakuiax niniņHOro o6MİHy JBOX BHnis 
oco6IMBOcTAMH İX cnocoőiB icHyBaHHa? OốuABa BHAM HaNexaTb A0 pHố 3 HH3BKHM 
BMİCTOM Hiniais, T.3. «HeKHPHHX» (<4% BiA MacH TiNa), HoMy A1a NOCHiRKeHHA ŐYno 
3po6neHa came TakHĂ BHỐip BHIİB? 

2. ABTop noneKyAH BHKOPHCTOBy€ Klİue «Baxxİ MeTanH», 30KpeMa B OrIani 
IITepaTypu Ta npn o6roBopeHHA. Bapro 6yno őu 6inbue cKOHUEHTPYBaTHCA CaMe Ha 
Aiï KobanbTy (I) y IopiBHAHHİ 3 i0HaMH MeTaJIİB 3 IIONiOHHMH eIeKTPOHHHMH 
o60J10HKaMH. 

3. BapTo 6yno o64HCNMTH hakTOp őiokoHUeHTPYBaHHA (BCF) Ko0albTy y 
TKaHMHax Ta IiopiBHATH ĂOro3 BIIOMHMH 3 JITepaTypH 1aHHMH. 

4. BucHOBKH HeIOCTaTHLO JJaKOHİ4Hİ MICTATb eneMeHTH ipunyuleHb. 

KoHKpeTH3yňTe, őynb lacka, AKİ caMe pesynbraTH CBiZ4aTB «uLO uyKa BHCTYnae 
BHCOKO9yTIMBHMH 6ioinankaTopoM panHİX CTaniú 3aőpyaHeHHA BOJOĂM BaKKHMH 
MeTanaMH» a <«Kapacb e penpe3eHTaTHBHHM BHIOM AIA OuiHKH 3aranbHOro 
ananrauiÄHOrO IOTeHLiany ixTio)ayHH 3a yMOB XpoHİHHOrO aHTpOnoreHHOro 

MOKHa y3arasIbIOBATH ipo BaKKl MeTaJIH, xpoH14He 
aHporioreHHe HaBaHTaKeHHA Ta ananraIIÄHHŐ noTeHIĻjai, AKUIO BHB4aBCA BIJIHB 
JIHWe KobaTbTY Ta cyTO Ha IiniHHĂ 0ỐMİH? 

HaBaHTaKEHHA). 



5. HekopeKTHO poónTH BHCHOBOK ipo <«3akOHOMipHy MONHþikauik JIiniJHOro 6iuapy Ta «30epexeHHA CTpyKTypHoi CTaồinbHOCTİ KIİTHHHHX MeMõpaH», aốo «NeCTaŐinizauio JiniNHOro 6imapy» 6es aHaii3y BMİCTY XO1eCTep0J1y Ta 
6esnocepenHboi ouiHKH CraõiNbHOcTİ MeMŐpaH.. 

6. IIpn pekOMeHAauii 6ioxİMİ4HHX MapkepiB BapTo oỒMeKHTH ix nepenik Ta KOHKpeTH3YBaTH 03HaKH Îx peaKuiï. Yu e HOBİTHÍM BHCHOBOK IIpo 1opeHÍCTH BHKOpHCTaHHA BMICTY rIYTaTiOHy Ta iHTeHCHBHOCT1 iepokCHIHOTo OKHCHeHHA JIiiņİB y pHố 1JIA OUİHKH TOKCHKOJIOiYHOrO CTaTYCy BOIHHX eKOCHCTeM? 7. 3auTaHHA Ao acneKTİB METOoNMK: YoMy BMÍCT TJIYTaTIOHY IIepepaxoBYBaJIH Ha BMICT IpoTeïHy, a He Ha Macy TKaHHH? 
8. BMiCT IIpOTeiHİB BH3HayaBCA HacIIpaBai He y rOMOreHaTax, a y po34HHHIĂ ppakuii roMOreHaTy (cyepHaTaHTİ) - ue T.3. po34HHHMĂ npoTeiH, Tonİ AK Moro BMİCT y rOMOreHaTi BKJIO4ae i BMİCT MeMõpaHHHX IIpoTeÏHİB. Ha C52 3a3HayaeTLCA: «BiNNOBiNHO 10 nonepeNHbO IIOŐynOBaHoi KaniốpyBaTbHOỈ KpHBOÏ», aIe K 

KaniőpyBaNbHİ IOKa3HHKH Tpeóa kOHTPOJIHOBATH IIopa3y. 9. y kapaca neyiHKa BİICyTHA, a ii yHKui BHKOHye renaTonaHKpeac. 10. He 3p03yMiJIO: «14-1eHHHĂ Iepion aKnİMaTH3auiï» IIonepenHboi 1enypauii, 4n Tnepion cyő-xpoHiHOŤ eKcn03MĻi"? 
11. C 43 - HeNopeYHe IIOCHMaHHA Ha poðoTy Vovchek et al., 2025 LỊOAo a3oBOro o6rpyHTYBaHHA «AKIỊO piBeHL akyMyıALii BaKKHX MeTaIİB InepeTHHae MeKy i3ioTOr1iYHOi noTpeőH opraHi3My, po3BHBaeTbCA iHTOKCHKauia, IicIA YOrO Ii eJTeMeHTH IIO4HHHAFOTEb 1ecTpyKTHBHo B3a€MOIİATH 3 KJIİTHHHHMH CTPYKTYpaMH, npoBOKyOYH He3BOpoTHI IIOpyIIIeHHA yHIaMeHTaJIBHHX KHTTCBHX IIpoLeciB». 

Ie riepion 

BucIOBJJEHİ 3ayBaxeHHA İ peKOMeHAauii He BIIJIHBaroTb Ha BHCOKy ouiHKy AMcepTauiï BikTOpa MAPKIBA, AKa € 3aBepireHOHO IpyHTOBHOKO HaykOBOFO pooOTOIO. 
IloBHOTa BHKJIany pesyJIBTATİB AHcepTaiï B OnyőnikOBaHux npauax 
3a MaTepianaMH AHcepTaĻIŽHOro 10cIinkeHHA oryőnikOBaHO 15 HaykoBHX npab, 30KpeMa 6 cTaTeń y paxoBuX BHJaHHAX (0IHA 3 AKHX İHņEKCyeTbCA y HaykOMeTpHYHiŽ basi naHHX Scopus) Ta 9 Te3 1010BİNeÝ Ha MiKHapoNHHX HaykoBo ipakTHYHHX KOHHepeHuiax. 

BineyTHiCTL NOpyuenna akaņemiYHoï A0ốpovecnocTi 
y AHcepTauiï B.C. MapkiBa He BHABJIeHO 03Hak akaIEMİYHOro IJlariary, caMonJIariary, aőpHkaiii, hambCHQİkauiï Ta iHHX TIopyueHb, uo MOrIH Ő 

IIOCTaBHTH nin cyMHİB caMOcTiŽHuĂ xapaKTep BHKOHaHHA AHceprauiňHOro n0cHİIKeHHA. 
AHOTauia y noBHiỶ Mipi Binoőpaxae 3MİCT Po60TH. BOHa He MicTHTb TBepKeHL YH ineň, AKİ He HaBeneHHÍ B OCHOBHOMy TeKCTI AMcepTauii. 
AucepTaLiA HariHcaHa 3MiCTOBHO, JIITepaTypHoIo MOBOIO, CTHJIL BHKJaNaHHA 

MaTepiany HaykoBMÄ, TBePIKeHHA BHCHOBICHHi nOri4HO Ta nocHiJOBHO. 
Ha ocHOBİ BCboro BHle nepeIiYeHOrO BBAxar0, l0 MHceprauižHa poốoTa MapkiBa BikTopa CrernaHOBH4a Ha TeMy «Oco1MBOCTİ JIiniNHOro cKnaIy Ta cTaHy 

aHTHOKCHMAHTHOỈ CHCTeMH npicHOBOJHHX pHô 3a I11 1OHIB KOOaTbTY>, AKa nonaHa Ha 
3106yTTA CTyneHA AOKTOpa qinocopiï, 3a cBoÏM HaYKOBHM piBHeM ra npaktayHOIO 



uİHHİCTO, 3MİCTOM Ta odopMNCHHAM BİJJIOBİņae BHMOTaM «IlopauKy ipncyiKeHHA 
cTyneHA NoKTOpa þiNOco)iï Ta CKacysaHHs piueHHa pazoBoï cieuiarisoBaHoỈ BYCHOİ 
panu 3aKJlaNy BHloï ocBİTH, HayKOBOŤ ycTaHOBH Iipo ipucyKeHHS CTYIICHA IOKTOpa 
þinocoii» 3aTBep1xeHOro IlocranoBOIO KaőiHeTy MiicTpiB Vkpainu Bin 
12.01.2022 p. N44 Ta cyuacHHM BHMOaM 10 oɖopMIeHHA AMceprauiň, 
3aTBePIKCHHM HaKasOM MinicrepcTBa ocsİTH İ HayKH VKpainn Bin 12 ciuHa 2017 p. 
Ne 40, a iï aBTop 3acnyroBye Ha npucynkeHHA HayKOBoro CTYIEHA IOKTOpa þinocoþiï 
B raly3i 3HaHb 09 «Bionoris» 3a cneuialbHİCTIO 091 «Bionoris». 

Peuen3eHT: 
1OKTOP őionori4HHX Hayk, 
npoecop kaenpu ximiï Ta MeTONHKH iï HaB4aHHA 
TepHoniNLCLKOO HauiOHaJIbHOrO nenaroriYHOrO 
yHiBepcHTeTy İMeHİ BononuMHpa THaTIOKa 

22.05.2026 
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