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OKcaHH BONHAP 

Ha AHceprauiaHy poooTy TeTAHH MALILKIB 

«IociiIKEHHA Ppoi MeTanoTiOHeïH0B y 3amaTbHHX npouecax Ha MOIeIAX 

IBOCTYNKOBOro MOIOCKa Dreissena polymorpha ta naÑoparopHHX IypiB», 
noxaHy Ha 3n06yTTA HayKOBOro cryneHA 10KTOPa )inocoiï 3 raJrysi 3HaHb 

09- BioJIoria, 3a cnenjaTbH0CTIO 091 � Bionoris 

AHani3 AHcepTani�HOi poQoTH TeTAHH MALbKIB 103BoJIHB CHopMyIIoBaTH 

BHCHOBKH IONO akTyaTbHOCT0, HaykoBoi HOBH3HH, IIpakTHMHOrO 

n0CTOB0pHOCT0 OTPHMaHHX pesybTaT0B Ta 3aramBHOÏ OuiHKH poõoTH. 

3HaYeHHA, 

AKTyabH0CTE TeMH n0cI0NKeHL. lucepraui�Ha po60Ta IpHCBAYeHa 

n0cH0IKeHHIO poi MeTaIOTiOHeIH0B y peakuii oprani3My Ha BIIHB CTpecopHHX 
YHHHHKiB 3aaIbHO1/aHTH3aIlaIBHO1 M11 Ha MOeJIAX iJIOreHeTHYHO BinaneHHX 

opraHi3M0B. 

BinoMo, IO IHHK (Zn) AK IMYHOMOIyJIATop BHKJIHKaE IIOCHIEHy yBary 

1ocniIHHK0B Y OcTaHH0 pOKH y 3B'A3KY 3 IIOIYKOM epeKTHBHHX 3acoÑiB 3a6e3neyeHHA 
peakuiï opraHi3My Ha CTpeC, IIOB'A3aHH� 3 iH)eKL0ÄHHMH i BipycHHMH 

3aXBopOBaHHAMH, XpoH14HMM HepBOBHM IIepeBaHTaKeHHAM Ta YHCJIeHHHMH 

M0KDOnoJTHOTaHTaMM y OBK1JII1 . Cepen 6IH35KO 3000 BiFoMHX Zn-3B'a3yroYHX 

IpoTeÏH0B, MeTanoT0OHeiHH (MI), AKI ¬ yHIBepcalbHIMH BHYTpiUHbOKN0THHHHMH 

TepMoCTainbHHMH 100T0oNaMH, Bupi3HAIOTBCA THM, IÊO y hisionoriyHHX VMOBaN 



KJINTHHax Ta 3aõe3neyyioTb �oro TpaHciopT 10 HIUHX HertOHy KOTb Zn y 

MOJEKy1APHUX MIEHeH. BoFHO4ac, ix poti AK 1HIYUHbeNbHHX penokC-aKTHBHHX 

MOJIEKyJI ipnAlJIAETbCA CyTTEBO MeHIe yBarH Ta He 3'ACOBaHo 10 KHUA OcooJIHBocT0 

õanaHcy MiK Zn-QyoepHOKO yHKL0CHO Ta peakuiero Ha OKHCHH� cTpec, KH� 

3yMOBJIeHH� 3arnaTbHHMM IIpOuecaMH, |O IIOTeHUI�HO MOKE nposBHTHCb AK 

IMYHOM01yJISTOpHa 1ia. 

3 orIIy Ha 3a3HayeHe, MeTOIO poQ0TH 0yIo n0cIiKeHHA poI0 n0J1i 

yHKIIOHaJIbHHX .HHK-nenOHYBaIbHHX IIpoTeiHÈB MeTanoTiOHeiH0B y peakuii 

opraHi3My Ha BIIJIHB CTpecopHHX YHHHHKÍB 3anatbHOi/aHTH3arnaJIbHO0 II1 Ha MOIeIAX 

inoreHeTHYHO BiJlaneHHX opraHi3M0B. 

IA peaii3aii Iiei MeTH PyJIo IIOCTaBJIeHO 7 3aBnaHb, AK0 J03BOJIHJIH BHIIJIHTH 

Ta nopIBHATH BJIacTHBocT0 MeTaIoT0OHeiH0B MOIIOCKa BHIY Dreissena polymorpha 

aõopureHHOÏ Ta iHBa3HBHOÈ IOnyIAuiG 3a BIJIHBy Ha opraHi3M eKOJIOr1YHO peaibHHX 

KOHIeHTpauiH M0KpoiacTHKY, KO)eïHy Ta ix cymiui 3a niï pi3HHX TeMIepaTyp; 

I0ciiNTH IpucyTH0CTH MeTaNOTiOHeÏH0B y cHHOBiaTbH0H TKaHHHÈ JHaÑoparopHHX 

IIypiB 3a eKcInepuMeHTabHO0 MONeJII rocTporo rOHapTpHTy Ta 3'ACYBaTH 1X yuacTb y 

HaKoIHYeHHI IHHKY, a TakoK BH3HaYHTH CTaH CHCTeMM aHTHOKCHIaHTHOTO 3axHCTY 

Ta nOKa3HHKH OKHCHOro/penyKII}HOro CTpecy; 0xapaKTepH3yBaTH CTaH CHCTeMH 

IIOKa3HHKH OKHCHOTo/penyKi~HOrO cTpecy y aHTHOKCHIaHTHOrO 3aXHCTY Ta 

MOJIHOCK0B BHNy D.polymorpha 3a nii BHIIE3a3HaYeHHX YHHHHKIB Ta ipoaHaJIi3yBaTH 

TOKCHYHICT5 BIIJIHBy eKcIIepHMeHTaJIbHHX YMHHHKIB y cTBOpeHHX MONeJIAX 3a 

ayroariï y MOJIIOCK0B BHIy 

D,polymnorpha Tay uypiB3 1HIYKOBaHHM rOHapTpHTOM 3a aKTHBH0CTIO xoI0HeCTepasu 

y CHHOBiaJbH0G TKaHHHi; 311ÃcHHTH 0HTerpabHy ouiHKy iMyHHHX BiINOBiIeH 

opraHi3M0B MOJIOCK0B Ta nypiB 3a BIlJIHBy eKCIIepiMeHTaJTbHHX YHHHHKiB Ta 1OBeCTH 

ix B3aEMO3B'A30K 03 yHK;0OHYBaHHAM MeTaJIOTIOHe0H0B 3a yMOB BIJIHB0B. 

IIOKa3HHKaMH aKTHBHOCTI eH3UMIB anOIITO3Y Ta 

3B'A30K poõoTH 3 HaykoBHMH nporpaMaMH, IJiaHaMH, TeMaMH. PoooTa 

BHKOHYBanacb y MeKax 10cIINHHIBKO1 IiporpaMH PHC DNIPRO No46800RK Ta 

nepxQroKETHOÏ TeMH MOH YkpaïHn M/84-2021 (HOMep nepxaBHOi peccTpauii 

No 0121U113543); M/13-2022 (HOMep NepxaBHOÈ peecTpauii No 0122U002428) 

«MVHO1oriYHe Ta 6ioxiMI4He iopiBHAHHS pe3HCTeHTHOCTI IHBa3HBHHX i npupoHX 



IBOCTYJI KOBHX MOJIIOCKIB 10 BIJIHBY BHKJIHKIB 10BK1JIJIN) cIIIJIbHO3 YHIBepcHTeTOM 

Pe�Mca llaMInaHb-ApneHH (URCA) (paHuia). 

CryniHb 06rpyHTOBaHocTi Ta n0CTOB0ipHocT0 In0J10KeHb, BHCHOBK0B Ta 

pekoMeHAauiq, chopmybOBaHHX y AHcepTauii. IlonoxeHHA, C)opMyIbOBaHi B 

poQoT0, n0ope oorpyHTOBaHi Ta ipoiIIOCTPOBAHÈ. PesyIbTaTH, OTPpuMaHi aBTOpKOFO, 

oipalbOBaH0 Ta o6rOBopeH0 3 naHHX cyyacHoi ITepaTypa. BpaxyBaHHAM 

biÑniorpaoiyHnH nepetik CKMalacTbCA 3 HOBHX, aKTyaJlbHHX 1Kepen. 

KiJIbKICTH BHKopHcTaHHX HayKOBHX Ipalb 286 1KepeJi, 3 HHX JIMIIe I 

ykpaiHOMOBHMM. Binbny 1aHi YacTHHy poõoTH CKJIaIaroTb 

eKCInepHMeHTaJIBHHX 10CJI0IKEHL. Ilonava Marepiary BiFnOB0Fae IOCTaBJIEHI� MeT0 Ta 

3aBlaHHAM AHCeprauiÄHoi poõoTH. BucHOBKH, 3poQneH0 3106yBaueM, apryMeHTOBAH0 

Ta JIOri4HO y3araIbHIOIOTE OTPHMaH0 pe3yIbTaTH. ToMy I0CTOB0pHICTL IOJIOKEHb Ta 

BHCHOBK0B, C)opMy JIbOBaHHX y JHcepTauii, He BHKIHKaE cyMHIBY. 

3ara1bHa 

- ¬ 

BJIaCHHX 

CrpyKTypa Ta oÑcar AHcepTauii. IucepTaLis BHKJIANEHa Ha 184 CTOiHKax 

KOMIN'OTepHOrO HaÑopy, CKIalacTECA 3 aHOTaLii, BCTYIly, OrIAIY I0TepaTypH, OIIHCy 

MaTepiaI0B 0 MeTOX0B A0CI0IKEHL, pe3yIbTaT0B poQoTH Ta ix ooroBOpeHHA, aHani3y Ta 

y3araIbHeHHA pe3yIbTaT0B, BHCHOBK0B, IIepeI0Ky BHKOpHCTaHHX IDKepeI, AKH� 

BKIIO4a¬ 286 1Kepen (3 HHX 285 naTMHOHO). Po6ora iOCTPOBAHa 33 pucyHKaMH Ta 8 
TaoJiHIIAMH. 

Ta peripezeHTaTHBHHM. 

HasBa po6oTH BiJnOB0Fae 3MiCTY, a oTpHMaH0 pesyIbTarH iTBepIxeH0 
hakTHYHHM MaTepianoM Ta He BHKJIHKaIOTb CyMH0B0B. 

AHOTauia. B aHOTaLiï HaBeNEH0 y3araTbHeHHA HaykOBOro nouiyKy IHCepraHTKH 

3 oÑpaHoi TreMaTHKH, IpencTaBNEHO y noBHiG Mipi BinoQpaxae 3M0CT Po6oTH. Boa He 
MicTHTb TBePIKeHL 4H 0IeH, AK0 He HaBeneHI B 0CHOBHOMY TeKCT0 IHCeprauii. 
IlonaHuH HepeiiK npalb aBTopKH, oInyQnikoBaHHX 3a TeMOFO IHCepTaiii, e BaroMHM 

BeTyn. 3106yBaYKOKO IOBOJI0 rpyHTOBHO BHCBITJIeHO aKTyaJbH0CT5 0opaHO1 

Kahexpu xiMiï Ta MeTOIHKH 11 HaB4aHHA TepHOIiIBCbKOro HauioHaJbHOro 

nenaroriuHOro yH0BepCHTeTy IM. BoronuMHpa T HarIOKa, a TaKox BinoópaxeHO 

TeMH, MeTa Ta 3aB+aHHA 10CJIIIKEHb, 3B A3OK poooTH 3 HaykoBHMH IIporpaMaMM 



Hay kOB\ ra mpakTHHy WHHICTb 0lepxaHuX pe3yJIBTaTIB, 0cO0HCTHM BHecOK, laHi 

ipo anpooalO HcepTasii 3a iï TeMOK). 

Poi I. OrJIAI JI0Tepatypu. y |bOMy po3Aili, AKHm CKJlanaeTbCA 3 6 

IlaparpaiB, eTaJTbHO BHCBITJleHO 3araJTbHY xapakTepHcTHKY KJI0THHHHX TÈOJ0B 3a 

3ailalbHHX ipOuecIB, IIOKa3aHo BaKJIMBY poIb MeTaJIOTIOHeiHIB IIpH 3aiaIbHHX 

Ta BJIaCTHBOCT0 Iipouecax, IipoaHaIi3O BaHa CTpyKTYpa, yHKuioHYBaHHA 

MeTaJIOT0OHeïH0B 3a hi3ionoriYHHX yMOB Ta AK BaKIHBHX 0MyHoperyIATOpiB 3a nii 

HeCipHATJIHBHX YHHHMK0B IOBK0JIJIA YH IpH InaTOJIOr0YHHX i 3aaJIbHMX 3M0Hax y 

KJI0THHax. BonHO4ac, IOBOJI0 neTaJTbHO po3KpHTa iHOoPMau1A ipo cyyacH0 

IIopAN 3 IHIIIHMM HOBITHIMH IIOJIOTAHTaMH CTaBoTH He MeHIII CKJIaNHOO 3arp030F0 

AOBKiJIJIA, H0X COz, paniauia, BaxK0 METaIH YH HapTOIIpoIyKTH. 
KpuTHYHH� aHai3 JI0TepaTypHHX BiIOMOcTeH 103B0JIHB 3106yBayni 

chopmyIHOBATA iAeo poÑoTH, AKa IIOJIATa¬ y posKpuTT0 yHi¢0KOBaHoi poui 

MeTanoTiOHeiH0B npn 3ananbHHX npouecax y pisuux TaKcOHOM0YHHX Tpy TBapHH. 
Posnin II. Marepianu Ta MeTOnn A0cTiNKEHHA. luceprarTKOO IETaTbHO 

onHcaHo BinQip 1ocniNHHX rpyn TBapuH Ta nocTaHOBKa eKCIIepHMeHT0B. Tlepeik 
BHKOPHCTaHHX MeTOIMK IÊOIO n0cTiNKeHHA HH3LKOMOnEKyIAPHHX 

TepMOcTaQiIbHHX 3 IIpoTeïH0B (BHAineHHA ix IOnOMOrOO reJTb-ipOHHKHOd 

xpoMarorpapi, Bu3HayeHHA KOHIEHrpauii, eneKrpoHopes iporeiHiB), A0cninKeHHA 
craHy CHcTeMH aHTHOKCHIaHTHOTO 3aXHCTy (TAC, aKTHBH0CTB SOD, KAT, YTBOpeHHA 

nponyKTiB nepeKHCHOrO OKHCHeHHA Iininis Ta ipoTeiH0B), IOKaSHHK0B 0MYHO- Ta 
LUHTOTOKcHYHOCT0 (30KpeMa, cTabiIbH0CT5 i30cOMalbHHX MeMpaH, aKTHBH0CTE 

KaTenCHHy I, kacrna3Ha, þeHoIOKCHja3Ha, KHCNO-)OcparasHa, xoT0HecTepasHa 

aKTHBHicTH), a Takox BH3HaYeHHA BM1CTY MeTailB Ta IipoTeiHIB y TKaHHHaX Ta 

aKTyaIbHHM, Hani�HHM Ta penpezeHTHBHHM. 

T0OJIIB 

Po3niu III. LeH poz1in ipucBAYeHHÄ pe3yIbTATaM Ta ix oÑroBopeHHO. 

3oxpeMa AHcepraHTKOO A0CHinK©HO BILIHB 0MYHOMOIYIATOpiB (MiKponnacTHKY, 
Koeiuy) Ha BJIacTHBOCT0 i xapakTepHCTAKH MeTanoTiOHeïHiB a6opureHHHX Ta 
iHBa3HBHHX MOoJIIOCKÍB IpeñceHH 3a 3MIHHOTO TeMIepaTypHOro peKHMV. Takox 

iMyHOaKTHBH0 KCeHoPi0THKH BOJHoro cepeIOBMIIa KopeïH Ta M0KpOnNaCTHK, AK0 

CTaTHCTHYHHX MeTON0B BHKOpHCTaHHA OLIHKH pe3yIbTaTIB J0cJIiIKEHHA, 



CHHOB0atbHiH TKaHHHI BHABJIEHO IIpHCyTHiCTb MeTaIOT0OHe0H0B V IypiB i3 

3MONEbOBaHHM apTpuTOM Ta 3iMbIeHHA ix uHHK-BMiCHOi QopMH 03 36iNblleHHAM 
4acTKH aroþopMn. 

3aB1AKH IipOBeNEHiH poõoT0 I0BeIeHO BHIIIY aKTHBHICTE CHCTeMH 

aHTHOKCH1aHTHOrO 3axHcTY B iHBaSHBHiH nonyIAuii peHceHH nopiBHAHO 3 

aÑopureHHOO. BuaBICHO, IIO 3a BIJIMBy MiKponnacTHKy B aÑopureHH0} nonyIauii 
aKTHBYBaJIHCb Mn-SOD, niJBHIIY BaBCA piBeHb rIyTaTiOHY Ta penoKc-0HAeKC 

rIyTarioHy, yTBopeHHA IponyKT0B OKHCHOi necTpyKuii nporeiiB, a 3a BTHBy 
KoHeïHy 3M0H y CTaHi aHTHOKCHAaHTHoro 3axHcTy npakTHYHO He cnocTepiranoca. B 

0HBa3HBHHX MOIHOCK0B Bin3Ha4eH0 IpoOKCHMaHTH0 IpOABH: 3a BIIJIHBY MP 

IriBMIeHHA piBHIO KapõoHin0B IpoTreïH0B, a 3a BInJHBy KO¢eiHy 3HHKeHHA 

aKTHBHOCTI KaTaJla3H. 

BonHO4ac, pesyIbTaTH IocI0IKEHb IIOKa3aTH, IO BIJIHB rocTporo rOHapTpHTy 

Ha opraHI3M IIypiB BHKIHKaB IHCyHKI0IO CHCTeMH aHTHOKCHIaHTHoro 3axHCTY, AKa 

InpoABJIAlacA B akKTHBALii SOD Ta iHriQyBaHHÈ aKTHBHOCT0 KaTana3u, 3pocTaHH0 piBHA 

OKHCHHX yIuKOIKeHE JI0I00B 0 3HMXeHH0 KOHleHTpauiï 3araNbHoro rIyTatiOHy. 

ABTopKOO poQoTH 3a BIUIHBy KceHoPioTHK0B Ta eKenepuMeHTaTBHHX yMOB 

TaKox ou0HeHO 0HIeKCH arnorTO3y y TKaHHax IOcI0IKYBaHHx opraHi3M0B Ta 
nOKasaHO niIBHeHHA aKTHBHOCT0 Kacnasu-3 Ta 3araIbHOrO KaTencHHy I. BIuJHB 

MiKpOIJacTHKy iHriQyBas 3araNbHy aKTHBH0CTH KHC10Ï Hocharasu, TOi AK yci 
Ko¢eiH-BM0CH0 eKCIO3HLiï cnpuann 36ibIeHHIO MeMopaHHO-3B'13aHo0 akTHBHOCcTi 

eH3HMY. 

y3roKeHiCTH MIK 36iIbIeHHAM BM0CTY 
MeTaJIOTiOHeiHIB Ta akTHBAI0EIO eHOJIOKCHNa3 Ha TJII 3MEHIEHHA DiBHIO 3araJbHOi 

3n06yBauKOIO 1OBe1eHO 

InOKa3HHKa 3anaJTbHOrO Ipouecy y IypiB. 

Ta 

Po3uiJI IV. AHaJI03 TA y3araJibHeHHA pe3yJIbTaT0B. Ha oCHOB0 CHCTeMaTH3auii 

y3araIbHeHHA pe3yIbTaTiB 10cI0NDKeHHA 00rpyHTOBaHO M0KnoyIAL0MHI 
BiJM0HHOCT0 Ta cniIbH0 pHcH y B1n1OBI1AX IpeiceHH Ha BILJIHB 0MyHOMOIY1aTopiB 

(KOHeïHy Ta M0KpolaCTHKy) Ta IIIIBHUIeHO1 TeMIIeparypu. TlinBeneHO niICyMKH 

aHTHOKCHJaHTHOI AKTHBHOCTI Y MOJTIOCKIB Ta 3pocTaHHAM BMICTY CiajoBHX KHCIOT AK 

IIOIO 3aranbHOi peakuii MeTaJIOTIOHeIHIB 3a BIIJIHBY IMyHOMOIy JIHOHOYHX CTpecopiB Ta 



IIOKasaHa akTHBHa y4acTb |MHKy i MeTai-QyepHoi yHKuIi MeTaNOTIOHeiH0B V 

MOZIe:II rocTporo rOHaprpTy. BapTo 103HTHBHO BIIMITHTH, HO BHKOPHTaHHA 

aKTyalbHHX CTaTHCTHYHHX MeTOIIB 103BOJIHJIO BHABHTH B3a¬MO3B'A3OK B OpraHi3Max 

MOJTIOCKIB I UIypiB MIK KOHUeHTpauiCHO Ta pIBHeM MeTaJIHOBaHHA MeTaiOTiOHeïH0B 3 

oHOro POKy Ta piBHeM 3ariaTbHO1/aHTH3anaTbHOÈ aKTHBHOCT0 3 0HIIOro. IlopiBHAHHA 

peakuiH CKJaIHHK0B KJIITHHHOro TiOJOMy 103BOIHJIO 3poQuTH BHCHOBKH IIpo Te, ulo 

caMe MeTaIOT0OHeiHH, a He rIYTaTiOH pearyBaJIH Ha 1io 1OcIIIKeHHX CTpecopHHX 

4HHHHKIB, IIO la¬ HOB1 acrieKTH IJIA P03KpHTTA O10XIMIYHHX Ta MOJIeKyJiAPHHX OCHOB 

po3BHTKy i ipoT0KaHHA naTOJIOriYHHX IIpoueciB. 

BucHOBKH. I;1A 10cATHeHHA MeTH (KiHÊeBoÏ Ini) ncepraui�Horo iOyKy 

oy10 chopMy1bOBaHO7 3aBlaHb, Ha AK0 OTPHMaHO 7 BHCHOBK0B. BaKJIHBO, Io 

HaBeneHO y3araTbHIOIOYH� BHCHOBOK IoNO po3B'A3aHHA HaykOBO1 IIpobJieMH 

1OB'A3aHoi i3 oorpyHTyBaHHAM yyacTi MeTaNoTiOHeÏH0B y 3anaTbHHX ipouecax Ta 

anonTO3i. 

B uiJIOMy, BHCHOBKH Y3araTbHIOKOTH BeJIHKH� eKcnepHMeHTAJIbHH� Marepiai I 

ak[eHTYOTb yBary Ha oCHOBHHX BarOMMX 3106yTKax poQotH, BiJNOBinaroTE MeTi i 

3aBlaHHAM PobOTH Ta oKpecJIIOKOTH I1 IIpakTHYHI IIepcineKTHBH. 

HOBH3Ha 0CHOBHHX HaykOBHX IOJI0KeHb, BHCHOBK0B Ta IIpakTHYHHX 

pekoMeHAauiH, a TaKOX npOBeAeHHX HayKOBHX A0cH0IKEHb Ta oTpHMaHHX 

pesyJIbTaT0B. Y AHcepTaii`H0� poboti npoaHani30BaHO BJaCTHBOCT0 MT y 

inoreneTHYHO B0JnaneHHX BAnax opraHi3M0B 3a BILJIHBY HeCHpustIMBMx HaKropiB. 
IOBexeHO yHiBepcatbHHö B3a¬MO3B'A3OK M0X )yHKI0OHaJIbHOHO aKTHBH0CTIO MT Ta 

nOKa3HHKaMH 3ananeHHA, OKHCHOTO cTpecy Ta TOKCHYHOCT0 3a iMYHOpeakTHBHOTO 
BIJIHBY Ha opraH03M. Brepne BHABJICHO IOIyJIAUI�Hy BiIM0HHiCTb BiJnOBiNem MT y 

aÑopureHHMX Ta iHBasMBHHX Oció ABOCTyIKOBOrO MOJIIOCKa D. polymorpha 3a 

oNHaKOBHx yMOB BIIABy Ta ix CMHepriyHY peakuio 3a KOMPiHOBaHoro BIIHBY. 
Briepuue BHABJIeHO IpHCyTHÍCT5 MIly cHHOB1albHIM TKaHMHI IaQoparopHHX IypiB Ta 

3M0HY ix BJlaCTHBOCTeH 3a eKCInepuMeHTaIbHO1 MONeNi rocTporo roOHapTpHTy Ta 

1OBeNeHO, ÊO MT ¬ ipOTeÏHaMH roCTpoi a3u 3arlaneHHA. 

3a3HayHMO TaKOK, IIO yiepuie ciBCTaBJTeHHA ABOX XapakTepuCTHK MT - 3a 

BMiCTOM TionOBHX rpyn Ta uHHK-1enoHyBaibHOI þOpMH Ha MBOX eKCnepuMeHTaTbHHX 



MOAe 1AX 1OBeJ10, o Hi nporeiHH õepyTb yuacTb y peiokC-peaKTHBHOCT0 opr aHi3My 
H£ cIpecopHi yHHHHKH, B0AM0HH0 Bin ix THIOBAX 0HIYKTOp0B � nepexiHHX MeTatiB. 
3anponoHOBaHO MexaHi3M þyHKuiOHyBaHHa MT y no3aK0THHHOMy cepeioBMLIi B 
yMOBax roCTPoro 3ar+aJibHO-1ecTpyKTHBHOrO ipOecy. loBeneHo CHHepri3M BIJIHBY 

KOpeiHy y cykyIHOCTIi 3 MIKPoniaCTHKOM Ha MONeJIi MOJIIOCKa Ta Horo 4acTKOBe 

HIBeJIIOBAHHI 3a TenJIOBO0 ii. 06rpyHTOBaHo 6ioxiM0YH0 0CHOBH nepeBar y 

IIOWHpeHH0 0HBa3MBHHX opraHi3M0B D. polymorpha Ha HOB0 TepHTopii. 

Bapro BiAm0THTH, IIO IpoBexeHe n0cHiTKEHHA 1Ac oCHOBY AIA po3yMIHHS 
IHcoanaHcy UHHKy npu naToJIOriï rocTporo rOHapTpTy Ta BinQ0py ioxIM0YHHX 

MapkepIB AIA OL0HKH aneKBaTHOrO apMakoIoriYHOro JiKyBaHHA maTOIOri� 

KOJ0HHHX cyrioõiB. 3naTHicTb M0KPOIJlacTHKY ancopQyBaTH riapodoQni 

3aopy1HIOBAYI IOBHHHa BpaxoBYBaTHCA IIpH 10CI0IKeHH0 BIJIHBY �oro cyMIII 3 

IHIHMH KceHOPioTHKaMH. OrpHMaH0 pe3yIbTaTH IIOI0 MKNOyJIALi}HHX 

BiJM0HHOcTeH y BiunoBinax IBOCTYNKOBOro MOJIHOCKa npA eKCHepHMeHTaTBHOMY 
BIIJIHBi TOKCHKaHT0B IIOBHHHÈ PyTH BpaxoBaHi IpH ou0HII0 eKOTOKCHYHOCT0 BOJHOrO 

cepenoBHIIla. 

IloBHOTa BHKJaIy oCHOBHHX HaykOBHx II010KeHb. MarepianH niITBepIKeHO 

BHCOKHM HayKOBo-MeTOMMYHHM piBHeM, onyQrikoBaHO 11 HayKOBHX Hpaus, y TOMy 
yHcni 1 nareHT Ha KopuCHy MONeJIb, 3 crarri y qaxoBX BMMaHHIX 3 cyMapHHM 

iMnaKT-)aKTopOM 8,6, h=4 3rinHo 6as naHux Scopus, 7 - Marepia i resH AOTOB01eH 
Ha 3'i3nax i KOHHepeHI0AX BHcOKOro piBHA. 

3ayBaxenHA LON0 BMieTy Ta o�opMieHHA pezyIbTaT0B. TIpoBeneHn� 
KDWTHYHHH aHanis po6oTa CBiNYHTb, HO nOCTaBICH0 10cniMHHLbK0 3aBIaHHA 10B0J10 

JIOri4HO y3rokyIOTbCA 3 MeTOO 10cJIIIKEHHA, BIIIIOBI1aroTH }OrO IIpeIMeTy, a xin 

ix BHpiueHHA nocaiNOBHO po3kpHTO B TeKcT0 AMcepraui~HOÈ poboTH. IIpoTe 

BBaxaCMO 3a 1ouiIBHe BHCIOBMTH OKPeMi no0aKAHHA, BKasatH Ha AHCKyciHHi 
MOMeHTH, HeTOYHOCTI YH Hey3roIKeHOCT0: 

1. yu 6yH AOCHÍIDKeHi hizion0riuHi BiMiHHOCT0 y aÑopureHHHX Ta iHBasMBHMX 
ocoóHH Dreissena polymorpha, ockinbKH MophonorivHi Bu BKa3anH, oTHak, SK 

MOrJH 6yTH OÐyMOBIeH0 BHUIMM TeMIepaTypHHM peXHMOM M0cus 3pocTaHHA? 



) Aka Joma BiI0opy MOJIIOCKIB, 0O 600 ocoÓMH � Ie 1OBOJI0 3HaYHa KiJJbK0CTb, AKa 

MOKe 3MIHHTH BHYTpiuIHbOIOnynALi}H0 M0KTNOnyIAuiÄH0 

rinpoeKOCHCTeM0. I AKIHO ApeHceHa BBaKa¬TbCA 1HBa3HBHHM BHIOM IJIA IOM0pHOi 

3OHH IIoniJIA, TO JIA T0iupoapeary IliBIHA ¬ IOBOJI0 npH}HATHHM BHÊOM. 

3pocTaHHA 

TepHOniTbCbKOi. 

3. U1A Kpauoro po3yMiHHA 3M0H, AK0 BinQyBakoTbCA B OpraHi3mi MOJIIOCK0B 3a nii 

10cTiNKYBaHHX KceHOPi0THK0B, Bapro BKa3aTH BHXinHi i3uKO-X0M04HÈ napaMeTpH 

BOJHOrO cepenOBHIla (p. Ceper i p. AHinpo), 1e 3pocTaIH IpeHceHH. 

3B A3KH 

4. Bu 3a3HaMAETe, IIIO CMepTHiCTE II0I yac eKcnO3HL00 cTaHOBHJIa 13,7% B0I 3araTbHOi 

KiJJbKOCT0 0coPuH 3 Tn- Ta 10,7 %3 Kh-101yIALii. MoxIHBO, le o6yMOBJTEHO 

BHIIOKOo anantai~HOIO cTi}KIcTHO 10 niï 3OBH0IIH0X YHHHHK0B, OCK0JIbKH YMOBH 

xepcoHcBKOÏ ApeHceHH BCe-TaKH QiTbII eKCTPeMaNbH0, H0X 

5. y po3AiT0 1.3 3neoiTbIMOro oIHcaH0 TIO3HTHBH0 cTopOHH BIJIHBYy KopeïHy Ta ~orO 

ipoiyKTÍB (MOHO- i AHMETHJIKcaHTHHy) Ha opraHi3M, a BiITak Horo HH35Ki 

KOH;EHTpaiii y BOI, MOKJIHB0, BCe-TaKH MaKOTH IIepeBaKaroYH� CTHMyJIIOO4HÄ 

BILJIHB? 

6. y KiIbKOX BHIManKax Bu akueHTYETe yBary Ha yH0BepcaIbHOCT0 oyHKUA 

MeTaNOT0OHeTH0B y TBapHH, TOI0 AK OTPHMaH0 pe3yJIBTaTH CBiJ4aT5 npo 3HaYH0 

BiIM0HHOCT0 0X CKJIaIy Ta yyTJIHBOCT0 B0InOBiI0 Ha 3MOIeJTbOBaH1i yMOBH He JIHIMe y 

MiKBHJOBOMy acneKT0 (ypi i upeHceHn), a í y iHBasHBHim Ta aÑopHreHH0H 

IIOIyJIAL0AX MOJIIOCKa. 

7. BinoMO, IIO IHcepTai}He AOCJI0NDKEHHA npenCTaBJIAE HayKOBy KBani¢ikaujÄHy 

poõoTy, AKa MicTHTb CykyiIH0CTb HOBHX HaykoBHX pesyJIBTaT0B i noJOKeHb, Ma¬ 

BHYTP0LIHKO EMHiCTb, o6°eNHaHa oIH0¬KO HaykOBOKO ineeKo UIA BHpieHHA NeBHOi 

rinOTe3H Ta nincyMOBYy¬ pesyJIBTaTH eKCIiepHMeHTaJTbHHX 10CI0IKEHE aBTOpa. 

Hanae BHCHOBKM Tlabo pekOMeHAaIií. BoIHO4aC, Hà HaIy AyMKy, BHKJIHKakOTb 

cyMH0BH 10;TbH0CTH IO¬IHaHHA 1OcniKeHHA METanoTiOHe0HOBOrO Ipoiko 3a 

KceHO6ioTHK0B aHTPOIIOreHHOro BIIJIMBY 
3 BapiaHTaMH 

TeMIIepaTypHHX peKHM0B Ha ABOCTYJIKOB0 MOJIIOCKH 3 pi3HHX nonynauiH tay uypiB 

31 3MOIeTbOBAHHM KapareHaH-1HIYKOBaHHM rOHapTpHTOM. MoKIHBO BapTo oinbUIl 

IpHuiIbHO 3aKIEHTYBaTH Ha CriiJIbHHX MOMeHTaX YH IipakTHYHHX peKOMeHIaUiAK. 

IIOXOKEHH 



BucuoBOK. 

BuRlC RVBOKCHN T lO0haWHA He BILJBaOTb Ha 3aralbHy II03HTMBHY 

oHNY uporeleHOTO 3OOVBIKOO 1OCNiDKCHHA. ucepTaliA TeTAHH MALILKIBc 

caMOCTnOK, 3aBePlelOO ipaleO, y AKI00 BUPiIIyeTbCA AKTYAJTbHa ipo6J1eMa lONO 

3anaTbHHX ipouecax MONeJIAX 

BOCTYIKOBOTO NMOOCKa Dreissena polmorpha 3a niï HOB0TH0X 3apynHIOBauiB Ta 

laoopaTopHHN ypiB 3a eKCnepHMeHTAJIbHOrO KapareHaH-1HIYKOBaHOro apTpHTy. 

ucepraHTKOO peai3oBAHO IocTABNCHÈ TeOpeTHYH0 Ta npakTHYH0 3aBIaHHA, 3MICT 

10CHAkCHb po3KPHBAC ipo6NeMy, l0 po3rJianacTbCA. OnepkaHi pe3ylbTaTH ¬ 

NOCTOBipHHMH ra oÑ°CKTHBHHM, rpyHTOBHO IIpoaHani3OBaH0 Ta MaroTb IipakTHYHe 

3HaYeHHA. 

Peuen3eHT: 

locninKEHHA BiINOB0JIae ycim piBHA HaykoBoi KBanipikauiï 

3100yB4KH, a caMe nyHKTaM 9, 10, 11 «llopaKy ipoBeIeHHA eKCnepHMeHTY 3 

ipHcynKeHHAM CTYneHA NOKTOPa pinocoii», 3aTBepMKeHOro IOCTaHOBOFO KabiHeTY 

MiHicTpiB YKpaiHH B0J 06 õepesHa 2019 p. Ne 167 (i3 3M0HaMH, BHeceHHMH 3riIHO 3 

IloctaHOBOO KaoiHeTy MiHicTpiB YKpaiHH No 44 BiF 12.01.2022) Ta cyyacHHM 

BHMOTaM IONO oopMJIeHHA 3aTBepIKEHHM Haka3OM MiHicTepcTBa OCB0TH Ta HaykH 

BiI 12 ciyHA 2017 p. No 40 (i3 3M0HaMH, BHeceHHMH 3riNHO 3 Haka3oM MiHiCTepcTBa 

OCB0TH i HayKH YKpaiHH No 759 BiJ 31.05.2019) Ta MOKe 6yTH npencTaBieHe y 

cIneniani3OBaHi} BYeH0� pani AJIA ipHcyIKEHHA HayKOBOTO CTYIneHA 10KTOpa 

oinocociï 3 raiy3i 09-Bionoris (cneuiaNbH0CT 091-BioIoris) 

nOKTOp 6ionoriYHHX HayK, Inpoecop 

KaoeipH 3aralbHOÏ Pi01oriï Ta MeTONHKH 

HaBYaHHA IIPHpoNHHYHX IHC;HIJI0H 

TepHoniIBCBKOrO HalioHaIbHOrO 

IenaroriYHOrO yHÍBepCHTeTy 

0MeHi BoJoIHMHpa THATIOKA o 
CBIT 

oHANBH 

BHMOraM 

ac B0AY y , o. 
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