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PELIEH31A 

ohiui~noro peueH3eHTa, KaHIHnara Qionori4HHX Hayk, 
IOueHTa kaoexpH x0M0ï Ta MeTOIHKH 0Ï HaB4aHHA 

TepHoiNbCbKOTo HauioHaTbHOro nenaroriYHOrO YHÍBepcHTeTy 

0MeH0 BononuMHpa THATIOKA 

BonoguMHpa XOMEHYYKA 

Ha Aucepraui~Hy poQoTy TeTAHH MAL|bKIB 

«lociiIKEHHA poii MeTanoTiOHeiH0B Y 3anaTbHMX npouecax Ha MOIeJIAX 

ABOCTYJIKOBOrO MO.IKOCKa Dreissena polymorpha Ta naboparopHuX IypiB», 

nonany Ha 3n06yTTA HayKOBoro cTyneHA JOKTOPa oinocoþiï 3 rany3i 3HaHb 

09- BioJIoria, 3a cnenianbH0CTIO 091 � Biouoris 

AKTyanEH0CTL opanoï TeMH. B ocTaHH0 necATHI0TTA pi3ko noripuIHNacA 

eKoJIOri4Ha CHTyaLiA AK y CB0T0 B L0NOMy, Tak iB YkpaïHÈ 30KpeMa. Hacamnepen ue 

nOB`A3aHO i3 TaKHM rIO0aIBHMMH po6neMaMH AK 3MiHa KI0MaTy, 3aQpynHeHHA 

MOBepxHeBHX BOI opraH1YHHMH Ta HeopraHiYHHMH TOKCHKaHTaMH, BHT0CHeHHA 

abopureHHHX iHBa3MBHHMM BHJaMM TOIIO. 

lenani QiIbne 3aHeIIOKO¬HHA BMKIAKae 3aQpy1HeHHA rinpoekocHCTeM 

MIKpoJIacTHKOM (MP) Ta qapMaIEBTHYHHMH npenaparaMu. Bce BHUÊeCKasaHe 3 

oIHiE0 cTopOHH BIMarae nOIyKy MeTON0B OL0HKH HeraTHBHOrO BnJIHBY HOBHX 

cynepTOKCHKaHTIB Ha KOMIIOHeHTH BOIHHX eKOCHCTeM, a 3 0HIIIOi BHBYeHHA 

QioximiHHX peaKLiA r0IpoQioHT0B 3a niï pi3HuX KOHLEHTpauiH 3aópyHIOBa40B Ta 

3M0HHHX yMOB CepenoBMla. 

CaMe uiA npoóneMaTHU0 npuypoyeHa AHcepraui~Ha poooTa TeTAHM 
MALIBKIB, B AKiH aBTopka npoBoAMTb A0cniJKEHHa pozi nonidyHKujoHaTbHMX 

lUMHK-1enOHY BaJTbHMX nporeïHiB MeTanoTiOHeïH0B y peakuiï oprani3My Ha BINHB 
CTpecopHHX YHHHHK0B 3arnaIbHOi/aHTH3aranbHoi nii Ha MOJeJIAX oinoreHeTHYHO 
BIJLlaNeHHX opraHÍ3M0B (MOJIIOCKH Ta lypi). 



3B'A30K poõoTH 3 HaykoBHMH nporpaMaMH, 

Ancepraui�Ha poóora BHKOHYBanacs y MeKax HayKOBO-10CMínHMUbKOi nporpaMu 
PHC DNIPRO No46800RK Ta AnepxQo1KETHO0 TeMM MOH VkpaïHu M/84-202 1 
(HOMep 1epkaBHOÈ peecTpauii No 01210113543); M/13-2022 (HOMep nepxaBHoi 

0122U002428) «IMyHOJoriVHe Ta peecTpauiï No 6ioximi4He nopiBHAHHA 

pe3ucTeHTHOCTi iHBa3HBHHX 

IIJIaHaMH, TeMaMH. 

(opaHuia). 
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ipaponHMX 1B0CTyJIKOBHX MOJIIOCKÍB A0 BILJIHBy 

BHKIHK0B 10BKiJIIA» CHiIbHO 3 YH0BepcHTeTOM PeYMca IllaMInaHb-ApaeHHH (URCA) 

CTyninb o6rpyTOBaHOCTi 0CHOBHHX IIOJI0KeHb, Ta BHCHOBK0B 

npakTHYHHX peKOMeHnauiH, cpopMy1bOBAHHX y AHcepTauiï. Tlpaua HanHcaHa 

3M0CTOBHO, JIITeparypHOKO MOBOKO, CTHJIb BHKIaNeHHA MarepiaIy HaykoBH�, AyMKH 
BHCJOBJ1eH0 JIoriTHO Ta IIOcT0JOBHO. HcepraHTKOKO I0CATHYTO IIOCTaBJIEHHX 

TeopeTHYHHX 1 npakTHYHHX 3aBAaHb, 3MiCT AocI0IDKEHL po3KpHBae pobJieMy, IIO 

posrusnaeTLCA, rIH6HHa 10CIinKeHb AocraTHA IJIA O6rpyHTY BaHHA rirore3H Ta 
hopMyIOBaHHA 3PpoQneHHX BHCHOBK0B. 

CTpyKTypa AHceprauii. AuceprauiMHa poooTa TeraHH MALLKIB BHKJIaneHa 

Hà 184 cTOpiuKax KOMII'OTepHoro Haõopy, cKIalaETbCA 31 BCTYIy, orIAAY 

niTeparyp, onHcy Marepianis i MeTOR0B AOcnikeHs, pesynbraris po6oTH Ta ix 
oÑroBopeHHA, aHanisy Ta y3aratbHeHHA PpesyIbTaT0B, BHCHOBK0B, nepeiKy 

BHKOPHCTaHHx 1Kepen, aKH� BKIIO4ae 286 KepeJ (3 HHX 285 JnaTHHOFO). PoQoTa 
1JIIOCTPOBAHa 33 pucyHKaMH Ta 8 TaðIHIUAMM. 

AHOTauia y noBH0G Mpi BinoQpaKae 3MiCT poõoTu. BOHa He MicTHTb 

TBePIKeHb YH 0JeH, AK0 He HaBeNeHÈ B OCHOBHOMY TeKCT0 AHCepraii. 

B oriani niTepaTy pu ipoaHani30BaHO MeXaHi3MH BIJIHBY M0KporJiacTHKY Ta 

Ko#eiay Ha BOIHÈ opraH03MH, InOKa3aHO AK MP MOKe OCHIKO BATH TOKCHYHy AIKO 

iHIHX HOB0TH0X 3aQpynHIOBaY0B BONO}M. leranbHO BHCB0TJIEHa cTpykTypa Ta 

BJaCTHBocTi MeTanoT0OHe0HIB (MT), ix oyHKL0OHaNbHe 3HaYeHHA. IIpoaHani30BaHO 

10CTaTHb0 iH)opMaTHBHMH, 6a3yeTbCA Ha IIOCHJIaHHAX OCTaHHÍX pokiB i 

nooyioBAHMÝ TakHM YHHOM, LO 3 HbOrO JIoriVHO BHTIKaoTb 3aBlaHHA A0CIINKEHHA. 

poTb KJI0THHHHX TiOJT0B Ta MT y 3anaTbHHX Ipouecax. JliTeparypHuÄ oriAN 



Pou «Marepia.u a MeTOJD» lCTaLH0 BHCB0TIIOC BC0 ipakTH9Hi 

ipoueypr locTanoBKM CKCnepMMeHT0B Ta naboparopHoro anani3y. ABTopKO) 
ucTOCOBaMi eyuacHi MeTo| upenapaTHBHoi biox0Mii, ricTOJIOriï (BU3HayeHHA CTaTi 

ra inpiky BAHHA), MopþoMerpii, MiKpocKoniYni (ananis BM0cTy MiKpomacTHKy Ta 
KOdeiny ), reb-po10Tb4A xpomarorpapia (1A BHI0neHHA MeTaioTiOHeïHiB), 

eIeKTPohope? B noniakpwaMiHOMy reni (u19 BHNineHHa MeranOTriOHeïH0B), 
cneKTpooroMerpuuni (BBHaveHnA BMicry MeraIoriOHeïH0B, akyMy1suiï MeTa1iB, 

ErenepuMeHTaNbH0 perynbrarH Ta ix o6rOBopeHHA no1ai B p031ini 3. 
B ninposnini 3.1 aBTOPKOO po3riiIJlarOTbCA IIHTAHHI BIIJIHBY 

iMyHOMOnyIaTopiB Ha BJaCTHBOCTi MT a6opureHHHX Ta iHBa3MBHHX MOJIIOCK0B Ta 

JnaóoparopHnx ypiB. ABropKOO N0BeAeHO 3ay4eHHA MT y BiFnOB0Mb Ha c+pec 
4HHHHKH. Peakuii MT aóopureHHHX MOJIOCK0B Ha BIJIHB oMHaKOBHX BHKJIHK0B 

nOBK0NNA BiNpi3HAnHCA B0N B0NnOB0JeH iHBa3HBHOï InonynAuii, ocKiJIBKH npH BILJIHB0 
ycix yuHHHK0B (3a BHHATKOM MP), MT 3any4alHCa 10 10CHJneHOrO HaKonHYeHHA Zn, 

ulo cnpAC Yoro nenoHyBaHHIO Ta BMNyyac i3 nyny naQinbHoi opMu IA 
3aóesneYeHHA 0HUHX MONeKynapHHX M0IeHeH |boro eceHuiaTBHOrO MeTany. Ha 

MONEN0 rocTporo 3ananbHOro npouecy y uypiB 6ynO BHABJIEHO AHCóanaHc 
MeraNbOBaHoï Ta anodopM MT. 

3aranoM, 36iNbIIeHHA YaCTKH ano-opMH MT MOIIOcK0B 3a BIJIHBY KOeïHy Ta 

MP, a Takox, npu 3ananeHH0 y uypiB CBIIYWTE Ipo ix IOCHJIeHy yyacTb AK 

aHTHOKCHNaHTIB Y 3axHCTI KJI0THH. 

Ha npuKJaNi 0HBa3MBHMX MOJIIOCK0B PyIo iponeMOHCTPOBaHO, IO nOKa3HHKH 

aKyMynauiï MeraniB TKaHHHaMH ApeHceHH e Iyxe 4yTJIHBHMH, 0c061MBO 1o 

TenIOBOro yHHHHKa Ta KOMILNeKCHoi Aii. 3MeHIIeHHA cniBB0AHOIEHHA Zn/Cu y 

TKaHHHax cBin4HTb IIpo 3pocraHHA pu34Ky noCHNeHHA OKHCHHX Ta MOIy1auio IHHK 

3aneKHHX CHTHaNbHHX IIpOuecIB. 

B niaposnini 3.2 AHcepraHTKa npoaHani3yBata 

OKHCHOro/penykuiMHOrO CTpecy y 0HBa3HBHHX i abopHreHHHX MONIOcK0B Ta 

oco6NHB0cTi 

aKTHBHOCT0 eH3HM0B), MeTOJH MaTeMaTHYHOÏ CTaTHCTHKH. 

1aboparopHHX IypiB 3a BIJIMBy Ha opraHi3M 0MyHOMONYNIOKO4HX CTPecopiB. 
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IlopiBHAHHA KOHTpOJTBHHX rpyn MOJIKOCK0B 3 ABOX TepHTopiM InOKa3aIO, IO 

aõopureHHa nonynALiA 3a3HaBana MeHIIoro cTpecOBOro BIIHBy. 3a eKcnozuuinux 
qHHHHKiB aõopureHHa IOnyIAU0s BHABMJlacA O1JIbII Bpa3JIHBOO Ta BHABJIAJIa MeHIIy 

pesncreHTHiCTb, LIO BinO6paxanOCA y nixBmeHi} 4yTIHBOCT0 B0InoBineH GSH Ta 
iHIYKuiï npookcunaHTHHX IpoueciB y Bcix eKcIO3HUi}HUX rpynax abopureHHOd 
nonynAuiï. BrJIHB MP BUKJIHKaB aKTHBauiro Mn-SOD y aÑopureHHMX IIpencTaBHHK0B 

Ta ipurHiveHHA 0MYHOpeaKTHBHOCT0 y o60x nonynauiH, TOI0 AK ecno3ML0 KO)eiHOM 
naBana ManOB0N4yTH0 B0nOBiFi 3a cyMOO nOKa3HHKiB y iHBasMBHMX MOJIIOCKIB, 

npore, BMKJIHKaNa npoABH oKHCHOrO CTpecy y abopureHHiH rpyni 3a BIJIHBY KO¢peiHy. 
IloonHHOKH� BIIJIHB TeMIIepaTypu cnpHAB iFBHIeHHIO piBHA yuIKoNKeHHA 

IIpoTeiH0B Ta 3HHKEHHIO 3araTbHOÉ aHTHOKcHFaHTHOi aKTHBHOCT0 y 0HBa3HBH1m rpy1i 

ipu niJBHIEHI} TeMIIepaTypi. 

lociiKeHHA CTaHy cyrIOPOBHX TKaHHH IypiB 3 rOCTpHM roHapTpHTOM 

IIOKa3aJIO MCôaiaHc aHTHOKCHAaHTHOÈ aKTHBHOCTi, AKM� IIpoABJIABCA Y akTHBauii 

SOD Ta npurH0YeHH0 akTHBHOcT0 KaTana3u. HacniFkOM ILOro ¬ IpuTH0YeHHA 

akTHBHOCT0 GSH Ta ~oro He3naTHiCTH 3aXHCTHTH JIiniFu Bin OKHCHHX INOIKONKEHb. 

y niap03zini 3.3 aBTopKa nocniKye napaMeTPH CTyneHKo TOKCHYHOCTi 

0MYHOMOIyIOKOYHX CTPecopiB Ha D. polymorpha 3 IBOX nonynauiH Ta naÑoparopHHX 

IIypiB. Byno BiFM0YeHO IIiIBAIIEH0 piBH0 akTHBHOCTeH eH3HMiB anoTo3y Kacrnasu-3 
Ta KarericHHY y KOHTPOIBHIG Ipyni iHBa3HBHOd nonynAuii nopiBHAHO 

abopureHHOO, IO CB0I9HTb Iipo BIKopHcTaHHA anonTo3y Ta ayroariï ak crpareriï 
3axHCTy npoTH IIOIIKOIKEHHX KJIITHH, AKa cnpAMOBaHa Ha OHOBJIEHHA NOnyJIAL0ï B 

pe3yIbTaTI KOPoTKOHaCHOTO KHTTEBOTo IHKJIy IuX opraHi3M0B. BrHB YHHHHK0B, 

oco61MBo TeniOBuH Ta KOMP0HOBAHHH, BHKJNHKaB nOTy>KHY aKTHBAL0IO cHCTeMH 

arionTo3y Ta yHKuiOHaTBHOi akTHBHOcT0 JIi30cOM. IIpu lbOMy, BIUIHBH MP, KOHeiHy 

Ta ix cyMiii Ha aÑopureHHy nony1auiO iposBIAJTHCA aKTHBauieo KacnasH-3 npn 
BC0X eKCno3MU0Ax, a 3a BIIMBY cyMiuIi BiJPyBaBcA BHT0K KaTencHHY I 3 ni30cOM. 

Tlpu koeïH-BM0CHHX eKcno3HL0AX cnocTepiranacb yHKuiOHaNbHa aKTHB03auis 

Ii30cOM y TnCaf-, TnMix- Ta TnMixT-rpynax, uIo MOXHa nOACHMTH aKTHB03auiexo ix 

O1oreHe3y AK anarrTHBHOKO peakuiero Ha nio eKcrnepHMeHTaNbHHX hakTopiB. y oÑox 

ToynauiaX MOJIIOCK0B 3a rio¬IHaHOÏ niï yHHHHK0B CrnocTepiraBCA CHHepriyHnH eqeKT. 



TliaBMueHMÄ p0BeHb cianoBux KHCIOT y nuasmi KpoBi Ta 3HHXeHHA aKTHBHOCTÈi 

XoniHeCTepasu y naÑoparopHnX ypiB IOBOIHTB TAKK0CTB YpaxeHHA CHHOBiaIbHo0 
03HaKaMH npurHiYeHHA npoueciB pery1auii po3BTKY Ta 

peMoNeIOBAHHA KicTOK 3a MOIei0 KapareHaH-iHIyKOBAHOro apTpuTy. 

TKaHMHM Ta 
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eTBepTnH posain poÑoTH 6yB npuypo4eHMÄ aHanisy Ta yaraibHeHHIO 
OnetaHHX pe3yIBTaT0B. ABTopKOro 3AiHcHeHa 10CKOHaJIa CraTHCTHYHa oopo6ka 

pe3ynbTaTiB 10cI0JDKeHHA 3 BHKOpucTaHHAM akTopHoro, AHCKpAM0HaHTHOro, 

Kope1AL0�HOro aHaTi3y TOmo. IIpoaHanisOBaHo MiXnOyJIAL0}H0 B0JM0HHOCT0 Y 

BianoBinaX opraHi3my D. polymorpha Ha BIIJIHB 0MYHOMOIYIATOpiB Ta niIBHIIHOi 

TeMiepaTypu. HaBeNCHO y3araIbHIOO4y CxeMy peakuiH n0ciiNKYBaHHX nOKa3HHK0B 
3a BIJIHBy MP, KooeiHy, HarpiBaHHA Ta cymiue� KodeiHy Ta MP 3a 18 °C Ta 25 °C 

Ha opraH03M ABOCTyMKOBOrO MOJIKOCKa D. polymorpha aÑopureHHOï Ta iHBa3HBHOÏ 
nonynAui� 3a xapakTepucTHKaMH M'AKO0 TKaHHHH IIpH cyQxpoHiuHOMY 

eKcIIepHMeHT0. 

IIpoaHaii3OBaHO 3HaYeHHA MeTaJIOT0OHeiH0B 3a BIJIHBy ÍMyHOMOIYyJIIOFOYHX 

cTpecopiB. Ilokasano, mo y iHBasBHHX nOnynAuiax MT oco6JHBOFO M0poro 3MOrJIH 
IIiJBHIIHTH aHTHOKCHNaHTHY Ta ipoTH3aaJIbHY aKTHBHÈCTE MOJIIOCK0B, 

3aðe3neyHBIIH 3HaYHH� BHeCOK y InepeBarH uiei nOnyJIA;Ii. 

Y3aranbHeHO pesyIbTaTH IÊON0 yuacti IUHKy i MeTaJI-QyoepHoi yHKuiï 
MeTaNOTiOHeÏH0B y MONei rocTporo roHapTPHTY. oBeNeHO, IHO MT BiIirpaOT5 poJlb 

pery1aTOpa yHKuiH 0MyHHHX CHCTeM, TaK AK BOHH KaniQpykOTB 10CTyriHiCTL Zn B 
opraHi3M0. BOHH MOXYT5 36iIbIIyBaTH BHYTP0IHbOKJI0THHHH� IIYI Zn, THM caMHM 
nONerIyIOYH MeTaboi04HÈ IpOLeCH NiA yac BiJIIOB0I0 rOcTpoi a3u, aÑo HaBIiaKH, 
ceKBeCTpyBaTH ueH eneMeHT. 

OnepxaH0 IHCepraHTKOO AaHi rpyHTOBHo npoaHani3OBaHi, oÑroBopeHi, 
IIOB'A3aH0 3 IiTepaTypHHMH IOB0JOMJIEHHAMH. BucHOBKH AMcepTauii nOBHICTIO 
BiI06paKaOTb eKCnepHMeHTaJTBH0 laHi. 3aciIyrOBye Ha yBary onpauIOBAHHA 3HaYHO1 
KITbKOCTI HaykoBOi JIiTepatypu, AKa Qe310cepenHLO CTOcyeTbCA A0CIINKYBAHOi 
TeMaTHKH. le CB0J4HTb Ipo BHCOKy o6i3HaH0cTb, CKpyiylbo3HICTb Ta HaykOBY 
BiIIOB0naTbH0CT5 aBTOPKM. 



6 

HOBH3Ha ocHOBHHX HayKOBUX n010KeHb, BHCHOBK0B Ta pakTHYHHX 

pekoMeHAauiH, a TakOK ipOBeAeHHX HayKOBHX A0cJI0NKEHb Ta oTPHMaHHX 

pesyabTariB. ABToPKOIO ynepue nocI0DKeHO BJlaCTHB0cT0 MT y inoreHeTHYHO 

B0JlaneHHX BHJax opraH03M0B 3a BILJIHBY HecnpuATIHBHX HHHHK0B. OBeneto 

B3a¬MO3B'A3OK MiK yHKI;0OHaIbHOHO akTHBHÍcTHO MI Ta ioKa3HHKaMH 3aIla.NeHHA, 

OKHCHOro cTpecy Ta TOKCHYHOCTi 3a iMyHopeaKTHBHOTO BIIHBY Ha opraHi3M. Briepue 

BHABNEHO IpHcyTHicTH MT y cHHOBiaIBH0Ä TKaHHH0 NaÑoparopHHx Iypis Ta 3M0Hy Îx 

BJlaCTHBOCTeH 3a eKcnepHMeHTaIBHOÏ MOIeti rocTpOro rOHapTpHTY Ta 10BeNeHO, IIIO 

MT ¬ nporeïHaMH rocTpoi hasu 3ariasieHHA. Vnepie 3ariporOHOBAHO MexaHi3M 

yHK0OHYBaHHA MT y n03aKJI0THHHOMY CepenoBIi B YMOBaX rocTporo 3aralbHO 

necTpyKTHBHOTO npouecy. MoBeNEHO CHHepri3M BIIHEY KOheïuy y cykyIHOcT0 3 MP 
Ha MOneIi MOJIIOCKa Ta ~oro yaCTKOBe H0BeJIHOBAHHA 3a TerIJIOBO0 Ai. Bepiue 

oorpyHTOBaHO 6ioxiM04H0 oCHOBH nepeBar y noIHpeHH0 0HBa3HBHHX oprani3M0B D. 

polymorpha Ha HOB0 TepuTOpi. 

ABTopKa iponoHy¬ CTpaTeriio B0IQopy Ñioxim0YHHX MapKepiB AJIA O0HKH 

aneKBaTHOro þapMaKoJIOr0YHOrO JI0KyBaHHA IaToJOriH KoI0HHHx cyrnoQiB. 31aTHicTb 

MP ancopóyBaTH 3a6pynHKOBai riapo�oQHoÈ npuponu Ha npakTHLi MOXe 6yTH 
BpaxOBaHa ipu I0cTiNDKeHH0 BIUIHBY Moro cymiIi 3 0HIHMH KCeHoQioTHKaMH. 

PesynbTarH MON0 MiKnOyIAui~HMx B0JMiHHOCTeG y BinnoBinaX JBOCTYJKOBOrO 
MOJIIOCKa npu eKcnepHMeHTaTbHOMY BILIHB0 TOKCHKaHT0B MOKYTb 6yTH BHKOPHCTaHi 

IpH ouiHI0 eKOTOKCHYHOcTÈ BOJHOro cepenOBHIMa. 

IlOBHOTa BHKJIAAy 0CHOBHHX HaykOBHX IIOJI0KEHb, BianoBinae 
BCTaHOBIEHHM BHMOraM MinicrepcTBa ocB0TH i HaykH YKpaiu. 3a pesyIbTaTaMH 
AMCepTaui onyQnikoBaHo 11 HayKOBMX npaib, y TOMy yHcni 1 nareHT Ha KOpucHy 

MONENB, 3 crarri y BMIAHHAX 6a3u AaHHx Scopus, 7 - MaTepia1H i Te3H nOnoBineH H 
3'i3nax i KOHhepeHuiAX. Pa3OM 3 THM 10 poóoTH MOKHa BHCIOBHTH OKpeMI 

3ayBaKeHHA Ta 3aiHTaHHA: 

1 XoTiJOcA P õibIUe nO4yTH, 4HM 6yio oQyMOBJIeHO BHÐip caMe uHX TBapHH 
A1A 1aOopaTopHHX aHan030B, alKe ue inoreHeTHYHO pi3HÈ BHJH? YOMy y BHIlalKy 
ccaBu0B Qyno BHÐpaHo came Koi0HHHH cyrio6? 



2 y Bac po00Ta ipHCBAYeHa BHBYeHHIO poii MT y zaxHCT0 oprai3My 3a ii 

iLnoi HMBKM 4HHHHK0B (MP, KopeïH, ix cym0uI, TeMIneparypHný 44HHHK). AK B0JOMO B 

HamoMy BHITanKy, 3M0Ha ix kinbKOCT0, CTpyKTypu, yHKui� Ie Hecneunoiyna 

peaKuia, anKe MT, ue TionH AK0 IpuÄMakoTb y4acTL y 3HeuIKOIKEHH0 MeTaJT0B. Ha 

Bauy ayMKy, uo Binirpac nomiHyIouy ponb y uux 3MiHax ynKuiOHyBaHHa MT, 
MOKIIMBo Lue reHepyBaHHa AK 4n 1OuIKONKeHHA MeMPpan? 
3. BaxnHBa ponb MT, y 3axucri ipu 3anaIBHMX IIpoIEcax nOB'a3aHa, Ha Bauy 
1yMKY, 3 nepeposrioNiNOM uMHKY B 

3HeIIKONKEHHIM AQK? 
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KI0THH0, 3B'a3yBaHHAM MeTaJI0B 

5. B y3araIbHeHHÍ BKa3aHO, 

4. Bu BKa3yeTe Ha neBHHG AHcóanaHc y cHCTeM0 aHTHOKCHlaHTHOrO 3axucTy, ane 

pa3oM 3 THM HakonHYeHHA npoAyKT0B IIOJT (TBARS) He cnocTepiraeTbCa? AK ue 

IIOACHHTH? 

KIJIA o6ox nonynAuiH BIacTHBHM 6yno 
H0BeJIHOBaHHA 3HaYHMHX BiFnOB0neH cyMiIi Ta TeMTeparypu 3a TerIJIOBOrO 

KOMPiHOBaHoro BIJIHBY. Lle noBoMTE, ÊO niFBAUIeHHA TeMInepaTypH BHCHaKye 

CTpec-peaKTHBH0 CHcTeMH MOIOCK0B». To6To He 1yxe 3posyMini þopMynIOBAHHA: 
cnoyaTKy H0BeNHOBAHHA B0ANOBineH, a noT0M BHCHaxeHHA CTPec-cHcreM. TloscHiTb, 

Ipore, 3ayBaxeHHs i noQaxaHHA He 3MeHLIYIOTb u0HH0CTb AMcepraui~Hoi 
poóoTH, a IHuue naroTH 3Mory ipoBecTH L0KaBy HaykoBy AMCKycio i3 3a3HaNeHO0 
TeMaTHKH 10CI0IKEHHA. 

BucHOBOK. Ha oCHOB0 BCbOro BHLIe nepeIiYeHOrO BBaKaro, IO AHCeprauiúHa 

poõoTa TeTAHH MALILKIB Ha TeMy «MocninKeHHA poTi MeTaIOTiOHeÏH0B y 

3anaIbHMX npouecax Ha MOMENax ABOCTYJIKOBOrO MONIOCKa Dreissena polymorpha Ta 
iaQopaTopHHx IypiB», AKa nonaHa Ha 3106yTTA CTYneHA nOKTOPa inocoi, 
CBOIM HaykoBHM piBHeM Ta npakTHYHOFO l0HH0CTIO, 3M0CTOM Ta ooopMIeHHAM 

BiJnOBiFae BHMOraM «flopanky npucynKEHHA CTYneHA AOKTopa qinocoii Ta 

CKacyBaHHA piuweHHA pazOBod cneujani30 BaHoi BYeHOd panu 3aKJIaIy BHLod OCB0TH, 

HaykoBO1 ycTaHoBH Ipo npucy1KeHHA CTYneHA 1OKTOpa oiIOCo)ii» 3aTBePMKEHOrO 

TlocTaHOBOKO KaðiHeTy MiHicTpiB YKpaiHH B0J 12.01.2022 p. No44 Ta cyyacHHM 

BMMOraM 1O ohopMJeHHA NHCepraniä, 3aTBeprxeHMM HakasoM MiHICTepeTBa oCBTTM 

3a 

QyAb JNacka. 



HayKH yKpaiHu B0J 12 ciYHA 2017 p. No 40, a iï aBTOPKa 3acJryrOBy¬ Ha IiphcykeHHA 

09 <«bionori» 3a HaykoBOro cTyneHA 10KTOpa hinocoii B raIy3i 3HaHb 

cIle;iaIbH0CTHO 091 <«5ionorig>. 

Peuen3eHT: 

KaHIHIaT õio1oriYHHX Hayk, 

nOLeHT Kadexpu x0Miï Ta MeTOIHKH 0ï HaB4aHHA 

TepHoniTBCBKOrO HaioHaNbHoro nenarori4HOro 
yH0BepcHTeTY 0MeHi BonoIUMHpa IHATIOKA 

1ba..n Ainy kappiB 

otBITH 
oANbHy 

BIgAin 

54 4 

H 34, 
HATHO* 

BononHMHp XOMEHYYK 

y KPAI 
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