PELEH3IA
Ha aucepTauiiny poboty MamkoBoi Kpuctunu AHapiiBHU
«Mopdo-dyHKITiOHaTIbHA XapaKTEPUCTHUKA OPTraHiB 1 TKAHUH Kapacs cpi0scToro

(Carassius gibelio) p. Camapay

AKTyaabHicTh TemMH. CydacHHM CTaH MpICHUX BOJAOKWM B YKpaiHi BUKIIMKAE 3aHE-
MOKOEHHS Yepe3 3arpo3/inBe TEXHOTeHHE 1 moOyToBe 3a0pyaHeHHs. B takiit cutyarii
3HaxoAuThcsl 1 piuka Camapa, sika miis [IpuaHIIPOBCHKOTO PETIOHY Ma€ BEJIUKE
rocroapcbke 3HaueHHS. Hamatu 00’€kTMBHY OLIHKY ii CTaHy MOXJIHMBO JIUIIE
BUBYAIOUM B KOMILJIEKC1 a010TUYHI 1 010TMYHI KOMIIOHEHTH BOJIHOI €KOCHCTEMHU. | came
Kapach CP10SACTUH, SIK PO3MOBCIODKCHUHN BU]I y HAIIIUX BOJIOMMAaX, HAHO1IBIII M IXOAUTh
JUIsl BUBYECHHSI BIUIMBY aHTPONOr€HHUX (pakTopiB Ha 010Ty. B HayIll BKe HaKOMUYEHUN
BEJIMKUI MaTepial 00 OCOOJMBOCTEN ajnamnTallii Kapacs O pi3HUX yMOB, ajieé caMe
BJIMB BUCOKOI MiHepaJi3ailii, ska mputamanHa piuiii Camapa, BUBYA€ThCSI BIEPIIIE.

Huceprauiiina podora MaikoBoi K.A. miHHa THM, IO JIOMOBHIOE 1 PO3IIUPIOE
3HaHHS MIOJI0 MEXaHi3My ajanTaimii pud 0 PI3HUX YMOB, a TaKOXX MOXMJIMBOCTI iX
BUKOPUCTaHHS y O1OIHAMKAINI T1APOEKOCUCTEM. AKTYaNBHICTh IUCEPTALiHOI POOOTH
MiATBEP/DKYETHCS 11 3B’S3KOM 3 HAYKOBO-IOCTIIHUMH TEMaMH, SKi BUKOHYBAIWCH Ha
kadepi 3araabpHOI 01010711 1 BogHUX 610pecypciB 1 B HJII 6iosmorii.

OOrpyHTYBaHHSI TeMM, METH i 3aBlaHb 0a3yeThCs HA TNIMOOKOMY 1 BCEOIYHOMY
aHa’i31 BITYM3HSHOI 1 3aKOpAOHHOI jiteparypu. [Ipu 1mpoMmy, MIIKPECTIOETHCS, IO
iH(hopManis MoA0 BIUIMBY Ha pu0 yMOB, aHAJIOTYHUX THM, IO ckjaiaucs B p. Camapi,
BiICYyTH. MeTa 1 3aBJaHHA poOOTH OOIPYHTOBaHI, 4YiTKO copmynboBani. [Ipeamer
AociKeHb Bianosinae HanpaMky 091 Biosoris.

HaykoBa HOBH3Ha i HayKkoBa WIHHICTH aMcepTauliiHOI podoru. Bnepe
JIOCITIIPKEHUH BIJIMB BUCOKOI MiHEpai3ailii BOJAM B KOMIUIEKC] 3 BAXKKUMHU METajaMu Ta
IHIITUMU TOKCUKaHTaM# Ha MOp(hodyHKITIOHATBHI TOKa3HUKH Kapacs cpiomsictoro. [Ipu
I[bOMY 3aCTOCOBAaHMM KOMIUIEKCHUM TMiJaXiJ 13 BUKOPUCTAHHSM Ti1JPOEKOJIOTIUYHHUX,

MOP(OJIOTIYHUX, TICTOJOTIYHHMX, ITATOMETPUYHUX 1 O10XIMIYHUX METOJIB IS OIlIHKH



CTaHy TOMYJISIINA Kapacs cpiOJsCcTOro Ta BUSBJIECHHIO THX 3MiH B HOTO OpraHi3mi, siki
MO>KHa BUKOPHCTOBYBATH B SIKOCT1 010MapKepiB CTaHy BOJAHHUX €KOCHCTEM.

IlpakTuyHe 3HAYeHHS JAHUCEpPTalLlfHOI POOOTH TMONSITa€ B  MOMKIUBOCTI
3aCTOCYBaHHS OTPUMAHHMX pe3yJbTaTiB y OlOiHOWKAIii BOJOWM 3 BHCOKOIO
MiHEpai3aIi€r0 BHACTIIOK 3a0pyAHEHHS X CTIYHUMH TEXHOTCHHUMH BOJIAMHU.

PesynbTaTu nuceprartiiinoi po6otu MarkoBoi K. A. MatoTh Barome 3Ha4CHHS IS
PO3pOoOKHU OG10JIOTIYHOTO OOIPYHTYBAaHHS pUOOTOCTIONAPCHKOI MISIIBHOCTI B aKBATOPIT P.
Camapa B Mexax JIHIMpomeTpoBCHhKOI 001acTi, 1 TOMY YSBJISIOTH IHTEpEC IS
Jlep>kaBHOTO areHTCTBa PHOHOTO TocmoAapcTBa 1 puOOM0OyBHMX opraHizamiil. Ile
MIITBEPI>KEHO aKTOM BIPOBAXKEHHS pe3yJIbTaTIB IUCEPTallil Y TPaAKTUKY pUOOJIOBHOTO
H1IPUEMCTRBA.

[Io10 OIIHKK CTPYKTYPH, 3MicTy i popmu nuceprailiiinoi podotu. Poborta mae
KiacuyHy (opmy, cCKIamaeTbcs 31 BCTYIY, OTJSAYy JITEpaTypd, €KOJOTTYHOI
XapaKTEPUCTUKU PAiOHy JOCIIKEHb, OMKICY MaTepiajiB 1 METOJIB JOCTIIKEHHS, 4-X
PO3AUTIB BJIACHUX AOCHIIKEHb, PO3ILTY, HNPUCBIYEHOMY OOrOBOPEHHIO PE3YNbTATIB,
HAJAI0ThCd BHUCHOBKM 1 CIHCOK BHUKOPHCTaHMX keperd. KokHuil po3ail BiacHUX
JOCIIKEHb MICTUTh TaOJIUI 1 JlarpaMu, 3aKIHYY€E€ThCSI BUCHOBKOM 1 MEPENTIKOM poOIT
aBTOpa, OMYOIIKOBAHUX 332 TEMOIO PO3ALILY.

Po3ain 1 npucBsiueHuil aHaizy Cy4acHOi JTepaTypu 3a TEMOKO aucepTarii. ¥
PO3IUIT JOKJIATHO HaAaeThesa 1HGOpMaIsa moAo MopdoJoriyHuX, (i310J0TIUHMX,
IIUTOJIOTIYHUX 3MIH y Kapacsi CpiOJsICTOrO TiJ] BIUIMBOM pPI3HUX aHTPOIIOTCHHHUX
yuHHUKIB. (OcoOivMBa yBara MNpPUIUISETBCA aHANIZY JIITEpaTypu, MPUCBIYCHIN
JOCIIJKEHHSIM BIUIMBY Ba)KKMX METaJiB Ha OpPraHd 1 TKaHWUHU Kapacsi CcpiOJsicTOro
3anopi3pbKOTO BOJAOCXOBHIIA, K1 OYJIU TIPOBEICH] MONEPEIHIMH TOCTITHUKaMU. Behoro
JUCEPTAHTOM MPOAHATI30BaHO 228 JiTepaTypHUX JHKEpesl, B TOMY YHUCII 3aKOPIOHHUX
aBTOPIB.

Po3ain 2 mnpucBsyeHHW TakoXK aHami3y JiTepaTypH, aje CTOCOBHO MpoOJIeM
rigpoekonoriyHoro crany p. Camapa. AHam3ylOTbCS 3MIHHM Yy TIAPOJIOTIYHOMY 1

TAPOXIMIYHOMY peXuMax piduku 3a octanHi 20 pokiB. BkasyrooTbcs mpiopuTeTHi



JoKepena 1 BUIu 3a0pyaHeHb, IPUIIISEThCS yBara CTaHy JIOHHHUX BiAKJIaJeHb, POOUTHCS
BHCHOBOK, 10 B p. Camapa 30epiraeTbcsi TEHACHIIIS 1010 30LIBIIICHHST KOHIICHTPAITii
3a0pyIHIOIOYUX PEYOBHH. B 1IbOMY pO3aiTi aHAM3YIOThCS TaKOX 3MIHU Y BHJIOBOMY
pi3HOMaHITTI OlOTMYHUX KOMIIOHEHTIB, a caMe€ B CTPyKTypi ixTiodayHH,
MIIKPECTIOETHCS 3pOCTaloue JOMIHYBaHHS Kapacs CpiOJsicTOTO B yJIOBax.

Po3gin 3 MicTUTh JeTalbHUM OINKC MaTepialiB 1 METOJIB JOCIIKEHHS,
Mpe/cTaBlIeHa CXeMa TOYeK Binbopy mpod, oOrpyHTOByeTbesa ix BuOip. Hamaerscs
OCHOBHA 1HOpMallsl II0J0 METOMIB  JOCHIKEHB: TIAPOXIMIYHHUX, Mopdo-
(1310JI0TIYHUX, TICTONOTIYHUX, IUTO-METPUYHUX, O10XIMIYHUX, TOKCHKOJIOTIYHHUX 1
CTaTUCTUYHMX. TakuM YMHOM, BEJIIMKUN OOCST PI3HOMAaHITHUX JOCII/P)KEHb BKa3ye Ha
KOMIUJIEKCHUM TIJX11 AUCEPTaHTKH 10 OOpaHoi TeMH 1 00’ €KTUBHICTH OTPUMaHUX
pE3yNbTATIB.

Po3ninu 4, 5, 6 i 7 mnpucBsyeHi BIACHUM JIOCHIKEHHAM. Y po3aimi 4
IIPEICTaBIICHI PE3YJIbTATH CY4YaCHOTO T1APOEKOJIOTTYHOTO CTaHy JOCHIKEHUX JIIJISTHOK
p. Camapa. HaBoasiTbCsl JaH1 11010 COJILOBOTO CKJIAJU BOAM, KOHIIEHTpallli 010reHHUX
€JIEMEHTIB, BMICTY BaXXKHUX METANIB Y BOA1 1 rpyHTax. POOUTbCS BUCHOBOK, IO SIKICTh
Boau p. Camapa He BianoBigae pudorocnoaapcbkum ['JIK 3a miHepasnizaiiito, BMiCTOM
XJIOPUIIB, Cyiab(]aTiB, 3arajbHOI KOPCTKOCTI, @ TAKOXX BMICTOM BaXXKUX METaliB -
KaJIMit0, MiJTi, IIUHKY Ta HIKEJIIO.

Po3nin S nmpucBsueHuit OLIHII Cy4acHOrO CTaHy MOIYJISLIi Kapacs cpiOiasicToro
p. Camapa. HaBoasThCcst JaHH1 11070 BIKOBO1 1 CTATEBOI CTPYKTYpH TMOMYJIAIIT Kapacs,
aHAMI3YIOThCS TJIACTUYHI 1 MEPUCTUYHI O3HAKH. BIAMIHHOCTI B MOKa3HUKAX CTATEBOI
CTPYKTYPH 1 BrOJIOBAHOCTI Kapacs 3 pi3HUX AUISHOK p. Camapa MOSICHIOIOTHCS PI3HUM
BILJTUBOM aHTPOIIOT€HHOTO HABAHTAKCHHSI.

Y po3aijii 6 HagaroThCs pe3yabTaTH 010XIMIYHUX 1 IUTOMETPUYHUX MOKA3HUKIB
KpoBi pu6. HaykoBy HOBHU3HY MarOTh JjaH1 I0JI0 BMICTY B KpOBI Kapacsi KPEOTHUHIHY 5K
MOKa3HUKa (PYHKITIOHATILHOI AKTUBHOCTI HUPOK. BcTaHOBIEHE MOr0 CTaTHCTHYHE

NEpPEeBUIICHHS B KpOBI puO 3 HAMOUIbII TEXHOT€HHO HAINPYKEHOI AUISHKUA (O M.



HoBoMockoBChK). POOMTECS BHCHOBOK IIOJI0 AOLUIBHOCTI BUKOPHUCTaHHS (hePMEHTIB
01JIKOBOTO OOMIHY 1 IVIFOKO3U B KpOBI1 pHO y O101HAMKAIIIT €KOJOTIYHOTO CTaHy BOJAONM.
[leBHY HayKOBY IIIHHICTh MAalOTh LIUTOMETPUYHI TTOKA3HUKU €PUTPOLIUTIB Kapacs
1 XapaKTepHUCTUKA TX MATOJOTIYHHUX 3MIH SIK BIATYK Ha 3MIHH T1JpOEKOJOTIYHOTO CTaHy.
Bonu 10n0BHIOIOTH OaHK HAYKOBUX JTAaHUX, 310paHMUX MOMEPEeIHIMU JOCTITHUKAMH.

BaxnuBi pesyapTat OyiM  OTpUMaHl JMCEPTAHTKOK TP JIOCIIKEHHI
TICTOJNIOTIYHUX 3MIH y M’si3ax, 3s0pax 1 remaTonaHkpeacy Kapacs IpH pi3HUX PIBHSIX
HAKOMHWYEHHS B OpraHismi pu0 Bakux MeTaiaiB (po3min 7). BusiBieni maTtosorii
CBIJTYaTh MPO MEBHI MOPYIICHHS CTPYKTYPH 1 (PYHKIIII OpraHiB 1 MPOTOHYIOTHCS B SIKOCTI
OlomapkepiB 3a0pyIHEHHS BOJHOTO CEPEIOBUIIA BAXKKUMH METaIaMHU.

Y posnpini 8 y3aranbHIOIOTBCS pPe3yNbTaTU JOCHIKEHb 1 MPOBOAMUTHCA iX
oOroBopeHHa. MamkoBa K.A. pokmagHo 1 OOrpyHTOBAaHO aHali3ye OTpUMaHi
pe3ysbTaTH, HaJa€e IM MOSICHEHHS.,

3aranpHl BUCHOBKU JHCEPTAIIHHOT pOOOTH BUTIKAIOTH 3 1i pe3yibTaTiB, BOHU
CTATUCTUYHO OOTPYHTOBAHI 1 BIANOBIAAIOTh MOCTABICHUM 3aJa4aM.

[Iloa0 BUSIBJIEHUX HEOJIKIB 1 3alPONOHOBAHUX MMOOAKAHD!

- y po0OTIi 3yCTpidarOThCsl TpaMaTUYHI MOMUJIKHU (IIEPEBAYKHO BIACYTHICTb KOM) 1
HEBJAJII CTUITICTUYHI BUpas3u (cropinku 22, 31, 34, 49, 56, 91, 126);

- y po3aini 3 «Marepiany 1 MeTOau AOCIIKEHB» JOKJIAIHO OMKMCaHI METOIUKH
MPOBEACHHS TIIPOXIMIYHUX aHali31B 1 CTaTUCTUYHOI OOpPOOKH pe3ysbTaTiB, SKI €
CTaHJAPTHUMH, TOMY JOIIJILHO OYyJI0 O OOMEKHTHCH TMOCHUJIAHHSAM Ha HUX BIATOBITHUX
JiTepaTypHUX JIKEpen,

- y po3aini 4, 1€ HalaeThCsl XapaKTepUCTUKA €KoJIoTiyHoro craHny p. Camapa,
Oaxkxano Oymo O ykazaTu BMICT PO3YMHEHOTO Yy BOJII KHCHIO, OCKUIBKHM 3MIHU B
EpPUTPOIUTAX 1 CTPYKTYpl 350€p MOXKYTh OyTH MOB’s3aH1 HE TUIbKU 3 1IHTOKCHUKAIEIO
puo, ayie 1 3 TIMOKCI€I0, TUM OUIbIIIE, III0 B POOOTI HABOAUTHCS 1H(OpMAITisS PO 3aMOPHU
pu6 B akBaropii p. Camapa 61151 M. HoBoMockoBChK (po3ain 3, cropiaka 51);

- Opu OLIHII OlOXIMIYHMX TIIOKAa3HUKIB KpPOBI Kapacsi, a caMe€ BHU3HAYEHHS

abOyMIH-TJI00YIIHOBOTO KOE(DILI€HTY, POOUTHCS TOCUTh KAaTETOPUYHUI BUCHOBOK PO



PO3BUTOK MATOJIOTIYHUX MPOIECIB Yy remaTonaHkpeacy i Hupkax (crop. 121), xoua npu
[OMY HE MPOBOJUTHCS MOPIBHSIBHUM aHaMI3 3 JITepaTypHUMU TaHUMU;

- Ha cTopiHul 121 HaBOAWUTHCS TMOPIBHSIBHUM aHaATI3 IMOJ0 BMICTY Ba)KKHX
METaJiB y M’A3aX JOCIIAHOTO Kapacs 3 JITepaTypHUMHU JaHUMH, JI€ BKa3ye€ThCs PI3HUILA
3a BMicTOM TuIEOMOYMy 1 depymy B 1,02 pasu, MmO € HEKOPEKTHO 1 CBITYITH TPO
BIJICYTHICTb Pi13HHIII;

- HE 30BCIM 3pO3yMiIHii BUCHOBOK 4 (cTop. 129), B skoMy 3a3Ha4€HO, IO BMICT
BAXKHX METATIB y M’s3aX Kapacs HE BUXOAMB 3a MEX1 HOPMHU, IIPOTE, BIAMIYAETHCS B
OKpPEeMHX TOUYKAaX «HAJBHCOKHI» CTYIIHb HAKOMWYEHHS y pUO IMHKY, «BUCOKHUN» -
depyMy 1 Take 1H.

- SIK MOOakaHHs, JOIUIHHO OYJI0 O BU3HAYUTH BMICT BaXKKUX METANIB Yy MEUIHII
puo, sika € came OpraHoM iX HAaKOMMYEHHS 1 BIAMOBIAA€E 32 METa00I13M B OpraHi3Mi.

Bkazani 3ayBakeHHs 1 MOOaXaHHS, a TAKOX JIEAKl CTUJICTUYHI MOMUJIKA HE
3MEHIIYIOTh HAayKOBOi 1 MPaKTUYHOI IIHHOCTI poOOTH. J{MCEPTaHTKOI MPOBEIACHUI
BEJIMKHUI 00cAT BCEOIYHUX AOCTIIKEHb, 3p00JeHUI MHOOKHIA aHalll3 Pe3ysbTaTiB y
MOPIBHSHHI 3 CY4YaCHUMH HayKOBUMH JIOCSTHEHHSIMU. be3ymoBHO, oTpumaHi B
aucepTalii JaHi ySBISIOTH IIHHICTH ISl TiApoOioJiorii 1 1XTIONOTii, a TaKoX €
MEePCIIEKTUBHUMHU JIJTS TPAKTUYHOTO BUKOPUCTAHHS.

3arajibHUii BUCHOBOK Npo podoty. Ha mijcraBi mpoBeAeHOro aHaIizy MOXKHA
3pOOUTH BHCHOBOK, IIO0 3a CBOEI0 AaKTYyaJlbHICTIO, 3HAaYHUM OOCATOM BHKOHAHUX
JOCIIKEHb, HAYKOBOIO HOBHU3HOIO, JOCTOBIPHICTIO OJIEp’)KaHUX PpE3YJIbTaTiB,
OOTPYHTOBAHICTIO BUCHOBKIB, TPAKTUYHUM 3HAYEHHSM Ta 0(OPMIICHHAM JIMCepTalliiiHa
pobotra MaikoBoi Kpuctuau AHIPIiBHU BIJNOBIAA€ BUMOTAM JI0 KBali(iKaIliiHUX
mpars 3700yBaviB CTyIeHs JokTopa dhimocodii, BuknaaeHum y mm. 14, 15, 16 «Ilopsiaky
OPUCY/UKEHHSI CTyINeHs JoKTopa @Quiocodii Ta cKacyBaHHS pIIIEHHS pa30BOi
CHeIiaJliI30BaHOT BYEHOI paau 3akjaay BHILIOI OCBITH, HAYKOBOI YCTaHOBH IIpPO
MpUCYKEHHS cTyneHs nokropa dinocodii» (ITocranora Kabinery MinicTpiB Ykpainu
Bim 12.01.2022 p. Ne 44, 31 3minamu). ToMmy s BBaxkaro, 0 JAUCEpTalliiiHa poOoTa

«Mopdo-dpyHKITIOHATHHA XapaKTEPUCTUKA OpraHiB 1 TKAaHWH Kapacs CpilOsicTOro



(Carassius gibelio) p. Camapa» € OBHOIIIHHOIO, 3aBEPIICHOI0 HAYKOBOO Mpariero, a ii
aBTopka MamkoBa K.A. 3aciyroBye Ha NMPUCY/KEHHsI CTyNeHs AOKTopa ¢imocodii 31

crerianbaocTi 091 Bionoris.

JouenT kadenpu 3aranbHoi Giosorii Ta BogHUX Hiopecypcis
JIHITPOBCHKOT0 HALlIOHAIIBHOTO YHIBEPCUTETY
imeni Onecs ['onuapa, xauz. 0ioJ. Hayk M Haranis €CITTOBA

Buenuii cexperap Tersna XOJJAHEH



