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YHHUKAJIBHBIX HPUPOJHBIX OOBEKTOB, AOMHMHAHTHOH YEpPTOH KOTOPBIX ABIsIETCS penbed ropOoropHoro Tuma. B
Ka4yecTBe MOJIEIbHOT0 00bekTa BhIOpan Musonkuii kpsok (MK) kak ClioKHBIH TPUPOIHO-aHTPOIIOTEHHBIH KOMILIEKC C
OPUTHHAJIBHBIM COYETaHHEM IPHPOIHBIX, NMPHUPOJIHO-AaHTPOIOTEHHBIX M AHTPOIOTCHHBIX KOMIIOHEHTOB T'€OCHUCTEM.
IMocTpoeHa 1 000CHOBaHHA KOHIENITyalbHas MOJIENb T€0IKOJIOTHYECKOr0 UCCIE0BaHHsI TOPOOrOPHUX PErMOHOB Ha
npumepe Musorkoro kpsoka. C IOMOIIBIO COBPEMEHHBIX IPOrpaMM 00pabOTKU T'eONpOCTPAHCTBEHHBIX JAHHBIX C
ucnonbp3oBanueM JI33 co3gaHbl reorHPOPMAIMOHHBIE MOJEIH, OTPAKAIOIIUE SKOJOIMYECKOE COCTOSHHE KOMIIO-
HEHTOB Okpy>katomiel cpensl MK. IToroBsiM 3TanomM ucciaeoBaHus BBICTYNAaeT MOJENb paliloHUPOBAaHUS TEPPUTOPUH
HCCIIEJOBAHMI 1O BEJIMYMHE MOKAa3aTeNs T€0IKOIOTUIECKOTo HanpspKkeHus. Onupasick Ha pe3yabTaThl HCCIIECIOBAaHMS,
MBI TIPEJUIOKIIIN CHCTEMY MEPOTIPUATHH TI0 YIIy4IICHNIO 3KOJIOTHYecKoro coctostans MK.

KnroueBble ciioBa: recomH()OpPMAIMOHHOE MOJCIHUPOBAHMS, T'€OIKOJIOTHYECKAs CHUTYyallUs, aHTPONOTeHHas
Harpy3ska, MU3onkui Kpspk.

Zhdanyuk Bogdan, Andreychuk Yuriy, Kovalchuk Ivan. The Mizoch ridge territory GIS mapping of geo-
ecological situation. The GIS use methodological approaches for estimation conditions modelling of unique hump
mountain regions type was setting out. As a model place was selected Mizoch ridge, as complicated nature-
anthropogenic complex with unique characteristics set of environmental components, which describe his geoecological
state at all. A conceptual model of hump mountain regions geoecological research on example of Mizoch ridge was
creating and grounding. Based on geospatial data processing modern software and using RS imagery was creating
geoinformational models, which represent environment components ecological state of Mizoch ridge. As final stage
was researched territory zoning model creation by geoecological tension quantity. Rely on research results was
proponed arrangements system for improving ecological state of Mizoch ridge.

Key words: GIS modeling, geoecological situation, anthropogenic pressure, Mizoch ridge.
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Ouinka wyrausocti Daphnia magna mxo aii HaHoakBamuTpaTiB HUHKY IN VIVO

JloCTi/DKEHO TOKCHYHICTh LUTPATOBAHMX HAHOYACTOK IIMHKY, OTPUMAaHHX €pO3iHHO-BHOYXOBOK HAHOTEXHO-
noriero, s D. magna merogamu GioTecTyBaHHA. BH3HAYEHO TOKCHKOMETPHUYHI MOKAa3HUKH 32 JOMOMOTOIO TPOOIT-
aHamizy. OIiHEeHO MOXIIHBICTh BUKOPHCTAHHS Pi3HUX KOHIIEHTPAIIii TIpenapaTy Ha MPaKTHIIL.

Kuro4uoBi ciioBa: TOKCHYHICTD, HaHOAKBaIUTpaTh, Daphnia magna, GioTecTyBaHHS, MpoOiT-aHAaTI3

IMocTanoBka HaykoBoi mpodemu Ta ii 3HavenHs. [lepme necstumitrsa XXI cr. XapakTepu3yeTbes
OypXJIUBUM PO3BUTKOM HAHOTEXHOJIOTIH, CIIPSIMOBaHUX Ha OJICp)KaHHS HOBHX BHIB MaTepialliB, IO CKJIa-
JAl0ThCs 3 HAHOYACTHHOK. [Ipote iX mmpoke NpakTUYHE BHPOBA/PKEHHS MOXIIMBE JIMINE 32 YMOB yCEOIYHOTO
JOCIHI/PKEHHSI TOKCHKOJIOTIYHHX AacIleKTiB BIUIMBY HAaHOYACTOK Ha OIOTY Ta HaBKOJMIIHE CEpeIOBHIIIC.
Oco0MBO 1IHHY 1H(GOPMALIiI0 MOXXKHA OTPUMATH, BUBYAIOUH TiIPOEKOCHUCTEMHU, OCKLUILKH CaMe BOHHM 3JIaTHi
HaKOIMYYBAaTH ITOJTIOTAHTH 3 YCi€i BOJ0301pHOT ILUTONII Ta HaldypasiuBiLli 70 3a0pyaHeHs [5; 7].

BiorecTyBaHHs SIK iHTErpaJbHUI METOJ| OLIHKA TOKCHYHOCTI BOJIHOTO CEPENIOBUINA — HE TUTHKH BAXKIIHBE
JIOTIOBHEHHSI JI0 HAsIBHOI CUCTEMHU XiMiKO-aHaJIiITHYHOTO KOHTPOJIIO BOAHHMX 00 €KTIB, a i 3aci0 OTpUMaHHS
MPHUHIMIIOBO HOBOI iH(opMarii o0 CKiIaay Ta BiaacTuBocTed mosroTanTiB [4; 12]. Ha Bigminy Bix
($i3MYHMX Ta XIMIYHHMX MiIXOMIB O OLIHKHA PU3HUKY, O10JIOTIYHE TECTyBaHHS Ma€ MPOTHOCTUYHE 3HAUCHHS —
3a cTaHOM 010TH, 1 KUIbKICHUMH Ta SKICHUMH TIOPYIIEHHSIMH MOKHA TIiepe10ayaTy 3MiHU, SIKi OUiKyIOTh Ha
’KHMBI OpraHi3Mu [PU TaKOMY piBHI 3a0pyaHeHHs [2].

Po3noBcromkenns 0e3xpe0eTHUX y MPICHUX Ta COJOHHX BOAOHMAax 3yMOBIIIOE BUKOPHUCTAHHS iX SIK
AQHAIITUYHHUX 1HJAMKATOPIB SKOCTI TigpoeKocucTeM. Sk TecT-00’€KTH 3aCTOCOBYIOThH ITUKJIOINIB, aMpimom,
apremiii [10], ognak HaitposnoscromkeHimiM € Daphnia magna — miankToHHUE pakonmoaiOHu 3 TIPSy
risicroBycux (Cladocera), sikuii BifmoBiiae HU3I BUMOT 70 010TECTIB: AOCTYMHICTh Y IPUPO/II, IPOCTOTA
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71a00paTOPHOTO YTPUMYBAHHS, BUCOKHI TEMIT PO3MHOKEHHS Ta JOCTaTHI JUIS Bi3yalbHOTO CHOCTEPEKEHHS
po3mipu [1]. Jadwnii ax QinbTpatopn BiAirpaloTh Ba)JIMBY POJdb Y MPOLECAX CaMOOUYMIICHHS TiAPOEKo-
cucreM 1 ix TpodonuHamini. BetaHoBneHo, mo Monoas D. magna ceHcuTuBHIIMA 10 A1l MOMIOTAHTIB, TOMY
PEKOMEH/IOBAHO SIK 0i0TECTH BUKOPUCTOBYBATH pakonoaioHux BikoM 15 — 26 roxun [12].

Hoseneno [6; 8, c. 7] inriOyrouy Air0 MeTaiB Ha PENpPOAYKTHBHY (DYHKIIIO OCOOMH: 3pOCTaHHS Iie-
piogy eMOpiOHAIBHOTO PO3BUTKY, 3MEHIIEHHS YACEIBHOCTI HAPOIXKEHOT MOJIO1, CITOBUTLHEHHS IBUKOCTI
CTaTEBOTO JO3piBaHHS.

TakuM 4rHOM, MeTa T0C/iIKeHH — OI[IHUTH TOKCHYHICTh PI3HIX KOHIICHTpAIlili HAHOAKBAIUTPATIB IIHKY
st D. magna 3a moka3HUKamMy BUYKUBAHOCTI Ta PO3MHOMKEHHSI, 8 TAKOXK OOTPYHTYBATH MOYKIIMBICT IPAKTHYHOTO
BHKOPHWCTAHHSI TIPEaparis.

Marepiajium Ta MeTOAM AOCTIIKeHb. BIUIMB HaHOAKBAIIUTPATiB HA MadHii BUBYAIH 3a CTaHIAPTHAMH
METOAMKAMH, 3aTBEP/UKEHUMH SIK HAlliOHANBHI CTaHAApTH YKpaiHu, siki B MogudikoBaHiii ¢opmi Biamo-
BigaroTh MibkHapoaHuM — [SO 6341:1996 i ISO 10706:2000.

CyTh METOMIB TOJATAaE B PEECTpalii Pi3HAII MiX BW)KMBAHHAM a0o0 IDIOMOYICTIO nadHIA y KOHTPOIi
(KyJBpTypasbHe CepeOBHIIE), MPUTOTOBICHOMY y JTabopaTopHUX yMoBax (Tabi. 1), Ta B JOCTiIKyBaHHX
PO34MHAX, PUTOTORICHHX CIIOCOOOM JIO/TABAHHS JI0 KOHTPOJIFO Pi3HUX KOHIICHTPAITiil HAHOAKBAIATPATIB LIMHKY.

Tabauys 1
BMicT coueil y KyJbTypajibHOMY cepeaoBUIi
MgS0O4-2H20, NaHCOs, KCl, CaS04-2H:20, i KopcrkicTh, JlyxHicTb,
mz-om3 m2om> m20m3 mz-om3 P mzom> mzom®
60 96 4 60 7,4-7,8 80-100 60-70

bioTectyBaHHS MTPOBOAMIN HA CHHXPOHI30BaHIH KyIbTypi Taboparopii 6ioMapkepiB Ta 6i0TeCTyBaHHS
Boa IKXXB im. A. B. lymancekoro.

Jlns BunpoOyBaHHs Ha JaHIisAX BUKOPMCTOBYBAIM MOCYIUMHHU MicTKicTio 100 cM®, y siki HanMBamu 110
80 cm® BUTIPOOYBaHOTO po34MHy. Y KOXKHY €MHICTh ToMimanu 1o 10 gaduiil. ExcriepuMenTy IpoBo MM B
TPHOX MOBTOPHOCTSX. J[JIs OIIHKKA TOKCHYHOCTI PO3YMHIB HAHOAKBAIUTPATIB 32 KPUTEPISIMH BHKHBAHOCTI
Ta IUIOAIOYOCTI MATPUMYBAIH ONTUMAIILHY Temreparypy noBitpst 20 = 2 °C, TpuBajicTh CBITJIIOBOI JOOH —
16 ron. ExcrioHoBaHi poOu pO3YMHIB HE aepyBaIH.

ITix yac OIiHKK TOCTPOi TOKCHYHOCTI HaHOaKBaIMTpaTiB (TpuBaiictio 96 rom) obmik D. magna mpo-
Boawu uepe3 1, 6, 24, 48, 72, 96 rox; )KUBUMH BBKAIHCS OCOOMHH, SIKI BIIbHO NEPECyBAIUCS Y BOJIHIN
TOBIII 200 CTUIMBAJIM 3 THA EMHOCTI He Mi3HiIIe Hixk 4epe3 15 ¢ micist 1erkoro 300BTyBaHHS.

B ekcriepuMeHTaX OOUMCITIOBATH a0COMIOTHO JietanbHy KoHneHTpaiito (LCio), BiTambHY, a00 Hemirodvy,
konmentpariio (LCo) i Memianny neramsHy kouuentpaiiito (LCsp). MemianHy JeTaqbHy KOHIIEHTPAIIIO
po3paxoByBaiu 3a MerooM Mimepa i TeliHTepa, sIKUil 1a€ 3MOTy BCTAHOBUTH JIOBIpYi MEXi OXHUOOK ISt
3naueHb LCso [3]. BukopucroByBanu nporpamy MS Excel.

Buknaa ocHoBHOro marepiaJy i 00rpyHTYBaHHSI OTPUMAHHUX pPe3yJabTaTiB qocaimxkenns. [Ipose-
JICHO HM3KY JOCIIJIIB I0JI0 BIUIMBY PI3HMX KOHIICHTpAIlili HAaHOAKBAIMTPATIB IUHKY Ha MPOIECH KUTTE-
3naTHOCTI AadHii. BigzHayanucs nmoka3HUKKM cMEPTHOCTI Ta Mopdosoriuni 3MiHM. [laHi M1010 BUKUBaHHS
paukiB y KyJIbTypHOMY CEpEAOBHILI JOAAaBaHHI CIONYK LMHKY HOpoTAroM 96-rogunHHOl ekcro3umii
MIPEICTaBICHO HAa PUCYHKY 1.

[Tpy HaWOIMBIIMX KOHLEHTpAIisAX HaHoakBauuTpaTi muHKy 0,5 —1 mr/am® Gyno 3adikcoBaHo TOBHY
3arubenb OpraisMiB Ha 4eTBepTy m00y mociuimy. Ilpu excrosuuii B 0,1 mr/am® mpenapary mepimii je-
TaJBHUI BUIAJ0K BCTAHOBJIICHO MPOTITOM Jpyroi IOOM MPOBEJCHHS eKCIepUMEeHTy. Hampukinimi nocminy
neTtagbHUN eeKT Mpu BKazaHMX KOHIEHTpamisx nocsraB Maibke 80 %, a B 0cOOMH, SIKi BIDKWIIU, CIIOCTE-
piranucs 3Ha4Hi MOPQOJOTiUHI BIAXWIEHHS — OCBITJCHHS NAHUMpPA, 3MEHIIEHHS SI€b y BHBOAKOBUX
kaMepax. Ilpu KoHueHTtpanii cmonyk y miamasoni 0,025 — 0,05 mr/mm® BigMiueHO HE3HAYHE 3POCTAHHS
BiJICOTKa CMEPTHOCTI MOPiBHAHO 3 KoHTposeM. Toxi sk y BapiaHTi 3 koHuenrpanicro 0,05 mr/am® 3pigka
(ikcyBaaM CyJIOMHI, HEBIOPSIKOBaHI PyXH aHTeH. Y KOHTPOJBHOMY BapiaHTi Ta mpu kKoHueHtpauii 0,01
Mr/amS leTanbHUX BUNAAKIB MOP(OIOriYHUX 3MiH He 3adiKcOBaHO.
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Puc. 1. BliinB pi3HNX KOHIEHTPaMiii HAHOAKBANMTPATIB IMHKY NPH J10JaBaHHi 10 KyJbTYPaJIbHOT0
cepeqoBHIIA Ha BIokuBaHHA D. magna

IIpore mie i3 cepenuan 1930-x pp. Oylo MoOKazaHO, MO 3ATEKHICTh «I103a—€PEKT», SIKi BHpPAKEHI B
KOOpAWHATaX «KOHIICHTpAIlisl (103a) pEYOBHHU — MPOLECHT J1a00paTOPHUX TBAPHH, SKi Manu OioedexT», He
M IOPSAKOBYETHCSA 3aKOHY HOPMAaJIbHOTO po3mnojineHHs. [Ipu Takomy mpencTaBiieHHI HEMae MOXKITUBOCTI
OIIIHUTH €(EKTUBHICTh PEYOBHHH Ta IMPOTHO3YBATH ii [if0 MpH Maiiii KoHieHTpartii [9].

Excrieptu B ranysi CTaTUCTUYHHX METOJIB aHAI3y PO3pOOMIH CIIOCiO 0OpoOKH pe3yIbTaTiB CIOCTEPE-
JKEHb — TPOOIT-aHAJI3, KU IPYHTYEThCS HA TaKHMX IMOJIOKEHHSIX: Ha 0Ci abIUC — BiAKIAAEThCs Jtorapudm
JI034, Ha OCi OpJMHAT 3aMICTh BiJICOTKIB YpaKCHHX TBAPUH — BEIMYMHH HMOBIPHOCTI «IIpoOiTH» (QHIL
probability unites — probites). KonBeprariist BiicOTKiB y MpoOiTH BiAOYBa€ThCS 3a TOMOMOIOI0 aHATI THIHHX
byHkiiii i Tadauie [3].

Ha pucysky 2 BimoOpakeHO «mpoOiT-aHali3» BUHUKHEHHS JIETATFHUX eeKTiB y nadHil 3aIe)HO Bif
KOHIIEHTpAIliil HAHOAKBAIIUTPATIB IMHKY Nipu 96-ronnHHIN excno3uii. KpiM Toro, mogano 3HaueHHs Koedi-
LIEHTIB KOPEJNSIIii, AKi BUSBUIUCS TOCUTh BUCOKHUMH.

v=2,1285x+7,3442
R*=10,9634
=
\O
o
N o
z =
I T T T T G 1
-2,5 -2 -1,5 -1 -0,5 0] 0,5

lg xoHIteHTpaIi, Mr/qm?

Puc. 2. 3anexuicTs «npodiT edexTy—norapupm KOHIEHTpanil» HaHOAKBAUMTPaTiB WMHKY A8 D. magna

V tabinuili 2 HaBEJCHO 3HAYCHHSI BITAJIbHUX, JICTAJIbHUX T4 MEIIaHHUX KOHIIEHTpAIil HaHOAKBaIMTpa-
TiB IUHKY, pO3paxoBaHi 3a MetogoM Mimiepa i Telintepa. HaBeneni Buile moka3HUKH BUKOPHUCTOBYHOTHCS
y TOPIBHSJIBHO-TOKCHKOJIOTIYHHAX EKCIICPUMEHTaX JJIsi BHUSBIICHHS MEXaHI3My il MOJIOTAHTIB Ta €KCTpa-
MOJTFOBAaHHS OTPUMAHKX JAHUX Ha MPHUPOJIHI momyJisiiii Tect-06 exriB [10].
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Tabnuys 2
IoKka3HMKH rocTPoOi TOKCHYHOCTI HAHOAKBANMTPATIB HUMHKY A1 Moaoai D. magna, mr/am®
Excno3unis, roa LCo LC 5o LC 100
24 0,025 0,282 + 0,038 > 1,000
48 0,025 0,126 + 0,028 0,633
72 0,010 0,072 + 0,008 0,282
96 0,010 0,067+ 0,013 0,189

3rigHO 13 IPoOIT-aHaTi30M KPHUBHX JIETAFHOCTI MelliaHHa KOHIIEHTpAIlisl HAHOAKBAIIUTPATIB IIMHKY 3a
pesynbraTamMu 96-roauHHKx gociiais cranoButs 0,067 + 0,008 mr/am® (mianazon 0,059 — 0,075 mr/am®).

Komnnenrpanito 0,01 mr/am® HaHOaKBaLMTPATiB HMHKY MOYKHA BiJHECTH [0 BiTaabHOI, OCKIILKH BOHA
HE BUKIIMKAJIA TIOPYIIEHb KUTTEAISUIBHOCTI Ta MOP(OJIOTIYHUX 3MiH y MOMyJswii AadHii.

PerponykTrBHa (YHKISI JIGKUTH B OCHOBI ICHYBaHHS Ta BiATBOpeHHA maduiid. Bim Hel 3amexuTsh
BIKOBa, CTaTeBa Ta MPOCTOPOBa CTPYKTYPH MOMyJsALii. TecT 1moa0 NMpUrHiYeHHs] PO3MHOXKEHHS nadHill €
cKiIagHuKoM Kominiekey cranaaptieB OECD, npucesiueHHX MeToaM BUIPOOYBaHHS XIMIYHAX PEUOBHH, SIKi
CKJIQJIAIOTh TIOTEHIIHHY Hebe3neKy s goBkius [4; 10].

3Ba)karouu Ha IMepepaxoBaHi BHIE (HaKTH, HACTYITHUM €TarloM JIOCIiKEeHb Oyno OOpaHO OIIHKY Iii
HAHOAKBAITPATIB Ha MOKA3HUKU PO3MHOKEHHS TadHil.

PesynpraTy mociiKeHHS MPECTaBICHO HA PUCYHKY 3.
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Puc. 3. BniuB HaHOAKBAIIMTPATIB HUHKY Ha penpoaykuio D. magna. YMoBHi no3HayeHHs: 1 — KOHTPOJIb;
2 —0,01 mr/am®; 3 — 0,05 mr/am®; 4 — 0,1 mr/am®; 5 — 0,5 mr/am®; 6 — 1,0 mr/am® (p < 0,05)

Ipu excriosuuii nadwiit 8 0,5 mr/nm® ta 1 mr/am® HanoakBauuTpaty nuHKY 100 % cMepTHICTH MaTe-
PUHCBKHX OCOOMH HacTaBajia YNpPOIOBXK Hepmux 96-TH Toja NpOBENCHHS EKCIEPUMEHTY, IO YHEMOX-
JIUBUJIO CIIOCTEPEKECHHS i1 HA3BaHMX BUILE KOHIICHTPALIIH HAa PO3MHOXKEHHS JadHik.

IIpu koHuenTpanii npenaparie quaKy 0,1 Mr/ am3 KinbKicTs Mool cTaHoBHIa 4 0COOMHH, IO MakKe
YUYETBEPO MEHILIE 33 OKA3HUKU B KOHTPOJIBbHIN TPYIIi.

Oco6nMBy yBary IpUBEPTAE BIUIMB KOHLEHTpaLii HaHoakBauuTpaTis muHky 0,05 mr/am® na nadmiii.
Hespaxkarouu Ha Te, 110 JeTaIbHHI €PEKT MEePEBHUIYBaB KOHTPOJIbHI 3HaYeHHs BChOoro Ha 20 %, cepemHii
MOKa3HHUK KUIBKOCTI MOTOMCTBAa OyB Ha piBHI 61 % Bim KOHTpOIIO, TOOTO 3HMXKYBaBcs Maiike Ha 40 %.
OtpumaHi 3Ha4YeHHS! JAalOTh MiJCTaBU BBa)KaTW BCTAHOBJIEHY KOHIIEHTPALI0 PEYOBUHHM TOTEHLIHHO He-
6esmevnoro st D. magna y npupoaHux rigpoekocucremMax. Yepe3d HU3bKY HApOKYBaHICTh MOXKHA OYiKY-
BaTH 3MiHY BIKOBOi Ta MPOCTOPOBOI CTPYKTYpH YIPYMOBAHHS, II0 3 9YaCOM MOXKE MPHU3BECTH 10 3aruOeni
nonyssiuii naduiit [Error! Reference source not found.; 8].
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IIpu xonnentpanii 0,01 mr/mvM® HaHOAKBAWMTPATIB LMHKY BCTAHOBJIEHO 3HIDKEHHS HAPOIKYBAHOCTI
MOpPiBHIHO 3 KOHTposieM Ha 10 %, 1m0 BXOAUTH B MEX1 CTATUCTHYHOI OXHOKH. [lopyIeHs y po3BUTKY S€Lb
He OyIo BigMideHo.

BucnoBku. Becranosneno, mo D. magna mae BHCOKY YyTJIMBICTH O il HaHOAKBAIIUTPATIB IUHKY 1
MO’KE BHKOPHCTOBYBATHUCS SIK TECT-00 €KT AJsl NIarHOCTUKM Ta OLIHKH PH3HUKY HpenapartiB, OTPUMaHHX
METOAaMH HAHOTEXHOJIOT1H.

3rimHo 3 TpoOiT-aHANi3oM MeJiaHHa KOHIIGHTpAIis HAaHOAKBAIIUTPATIB IMHKY 3a pe3ylbTaTaMHu
96-roauuHuX goctinis cranoButh 0,067 £ 0,008 Mr/mm® (mianaszon 0,059 — 0,075 mr/am®).

EKCHepHMEHTAIBHO JOBEIECHO, 10 Jiana30H KOHIEHTpaliil HaHoakBauumTparis muHky 0,1—1 mr/om3
Iy>Ke€ TOKCUYHHNA IS TUUTICTOBYCHUX PaKOMOAIOHNX, OCKUIBKH IMOBHICTIO MPUTHIYYE YC1 JKUTTEBO BaXKIINBI
¢ynkmii Tect-06’exra. [IpoTte KoHIEHTpanii B Mexkax 0,05 Mr/maM® MokHA BiTHECTH 110 CYOIETATBHUX, TOMY
mo iXHs i NPU3BOAMTH A0 3HIKEHHS PenpoAyKTHBHOI ¢GyHKUIl naduili BHacHiok 3arubenmi si€enpb Ta
eMOpIOHIB y BUBOJKOBUX KaMepax CaMOK, II0 3 4acOM MOKE MPHU3BECTH A0 3arubOeni momyssimii gadHii.
OtprMaHi faHi CBiTYaTh MPO HENPUIYCTUMICTh 3aCTOCYBaHHS HA3BaHWX BUIIE KOHIICHTpAIid MOOIM3Y
poO3TalllyBaHHS BOJIHUX 00’ €KTIB.

AHaui3 pe3yabTaTiB JOCIIPKCHHS Ja€ IMiJICTaBU CTBEP/PKYBATH, 10 KOHIICHTPAIli HAHOAKBAIIUTPATIB
tueKy 0,01 Mr/mave 6e3nedni I IIIaHKTOHHUX TECT-00 €KTIiB i MOYKYTh BUKOPHCTOBYBATHUCS Ha MPAKTHIII.
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KpaBuenko Oabra, Maxcun Bukrop. Ouenka yyBcrBuTebHOCTH Daphnia magna k aeiicTBui0 HaHOAKBa-
HUTPATOB IUHKA iN Vivo. TIpoBeseHo MccienoBaHne TOKCHYHOCTH PAa3IMYHBIX KOHIICHTPAIMH HAHOAKBAIIMTPATOB
IIMHKA U MOJEJIBHOrO 00beKTa BOAHOM TokcHukomoruu Daphnia magna meromom GuorectupoBanus. OnpeeneHbt
TOKCHKOMETPUYECKHE TIOKa3aTeNd C MOMOIIBI0 mpobut-aHanms3a. [1o pesyiapratam 96-4acoBBIX ONBITOB MeIHaHHAS
KOHIIEHTpAIMs HAHOAKBALUTPaToB LuHKA cocTtaBiuser 0,067 + 0,008 mr/mm°. DKCIEpPUMEHTANLHO JOKA3aHO, YTO
nuana3on koHueHTpamuit  0,1-1 mr/am® sBisleTcs OCTPO TOKCHYHBIM Ui JadHUH M TIOJHOCTBIO MOJABJIAET BCE
KM3HEHHO Ba)KHbIE (DYHKIINH TecT-00beKTa.

Konuentpanuu B npezgenax 0,05 mMr/am® sBisioTcs NOTEHIMANBHO ONACHBIME JUIs JaHUi, MOCKOJIBKY BIIHSIOT
Ha PENpOAyKTUBHYIO (DYHKIIMIO BCIIEICTBUE I'MOENHN SIUI 1 SMOPHOHOB B BBIBOAKOBBIX Kamepax caMoK. Takue HapymeHus B
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MIPUPOJHBIX AKOCUCTEMAaX HEU3MEHHO IPHBEAYT K BO3PACTHBIM M IPOCTPAHCTBEHHBIM HM3MEHEHHUSIM CTPYKTYpPBI
MOy IS Y.

VCTaHOBJIEHO, YTO KOHIEHTPAlMK HaHOAKBAaUMTPaToB B mpenenax 0,01 mr/am® sBnsiorcs 6e30MacHBIMH I
TUIAHKTOHHBIX TECT-00BEKTOB U MOTYT OBITH UCIIOJIb30BAHBI B IPAKTHYECKUX LIETIAX.

KunroueBble ciioBa: TOKCHYHOCTh, HaHOAKBaIMTpatsl, Daphnia magna, 6uorectupoBanue, MpoOUT-aHAIH3.

Kravchenko Olga, Maksin Viktor. Sensitivity Daphnia Magna to Action of zinc Nanoaqguacitrates in Vivo.
The research of the toxicity of zinc naroaquacitrates in various concentrations for modeling test-object of aqua
toxicology (Daphnia magna) by bioassay method was conducted. It was identified the toxic metric parameters using
probit-analysis According to the results of 96-hour experiments, the median concentration zinc nanoaquacitrates was
0,067 + 0,008 mg /1. It was experimentally proved that the range of 0,1-1 mg / dm?® of zinc nanoparticle was acutely
toxic to Daphnia and completely inhibited all essential functions in the body of the test object. Concentration in the
range of 0,05 mg/dm? was potentially dangerous for daphnia because impact on reproductive function due to loss of
eggs and embryos in the brood pouch. These violations invariably led to changes of the age and spatial structure of
populations in natural ecosystems. The concentrations of 0,01 mg / dm?® were safe to plankton test-objects that’s why
can be used for practical purposes.

Key words: toxicity, nanoaquacirtate, Daphnia magna, boiassay, probit-analysis.
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Bwmict ¢epmenTy kaTasnasu B rpyHTi Ha TepuTopii A3C M. PiBHOro

VY crarTi AOCHIHKEHO CTYMiHb 30aradeHHs IpyHTy (hepMEHTOM KaTaja3H B paiOHI pO3MIlleHHs aBTO3alpaBHUX
craHmid B M. PiBHOMY. BigmoBigHO 10 IIKagH OMIHKK CTYMEHs 30aradeHHs IPYHTY (epMEHTaMH BCTAHOBJIEHO, IO
OinpLIiCTh IPYHTIB Ha Teputopii A3C MicTa oxapakTepu30BaHi CEpPEAHIM Ta HU3bKHM CTYINEHeM 30araueHocTi IPyHTY
(dbepMeHTOM KaTajiasH.

KurouoBi ciioBa: 30araueHHs IpyHTy pepMeHTOM Kartanasu, 3a0pyaHeHHs, A3C, oriHka.

ITocTranoBKka HayKoBOI Po0G/IeMH Ta ii 3HAYeHHs. 3a0pyIHEHHS HABKOJIMILIHBOTO CEPEIOBHIIA Ha ypOaHi-
30BaHHUX TEPHUTOPISAX 13 BUCOKOI KOHIIEHTPAI€I MPOMHCIOBOCTI, Jie MPOXKMBAE 3HAYHA YacTHHA Hace-
JISHHS, TPU3BENO J0 3HAYHHUX SKICHUX Ta KUIBKICHUX 3MiH Yy CTaHi JOBKUULIS, IO CIPHYUHSE CEPHO3HY
HeOe3neKy [UIs 370pOB’ sl HACEJICHHS.

OxopoHa 3eMenb — npobjeMa ChOTOJICHHS, OCKIJIBKM CTaH 3eMENIbHUX PECypCiB € MepeyMOBOIO Ha-
HIOHAJLHOT OE3MEeKH KOXKHOI Jep)kaBH. AKTYaJbHICTh POOOTH 3yMOBJICHA THM, IO JIOCI HE MiAHIMAIOCS
MUTaHHS OL[IHKH 3a0pyIHEHHS IPYHTIB ypOoekocuctemu M. PiBHoro.

AHami3 pocaimkeHb miei mpodaemu. besneka MOBKULIS 3HAYHOIO MIPOIO 3aJI€KUThH BiJl CAaHITAPHOTO
CTaHy TPYHTY, SIKHH € €KOJIOTIYHHM BY3JIOM 3B’s3KiB Oiocdepu, Jie HaHOibIl IHTEHCUBHO BiJIOyBa€ThCS
B3a€EMOJisl KMBOI Ta HEXHMBOI marepii. BiH akymyimioe 3a0pynHEeHHS y 3Ha4yHO OUMbIIMX oOcsrax, HiX
arMocdepa Ta npupoaHi Boau [5]. Came B KyMyJIsTUBHOMY e(eKTi nmossrae ocoOnmBa HeOe3rneka 3a0py/-
HeHb IpyHTIB. [Ipu iboMy Hebe3MeKy JUist 370pOB’ sl HACENICHHS CTBOPIOE JIOBIOTPUBAJIA XPOHIUHA JIisl MATTHX
7103 TOKCUYHUX PEYOBUH, IO MOKE TIPU3BECTH JI0 BUHUKHEHHS MPUXOBaHOi a00 SIBHOT MATOJIOTIi.

VY camoouMIeHHI I'PYHTIB Bi 3a0pyIHEHb TOJIOBHY pOJIb BiAIrpaloTh IPYHTOBI MIKpOOpPraHi3MmHu, a
MIBUKICTH IIbOTO MPOLECY 3a3BHUail 3HAYHO BHUIIA, HIXK IPUPOIHUX BOJa a00 arMochepu. st KOHTpoIIIO 3a
3MiHAMH Y TPYHTax, sIKi BUHHKAIOTh NPU HAJXOJKECHHI JIO HUX 3a0pYyJHHKIB, MOKHA BHKOPHCTOBYBATH
MOKa3HMUKH, [0 XapaKTEPU3YIOTh CTaH IPYHTOBOI 0i0TH Ta 0i0JOriyHy aKTHUBHICTH IpYHTY. besnocepeanim
MOKa3HUKOM OCTaHHBOI € PiBeHb KaTajda3HOi aKTUBHOCTI.
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