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Benrka KijbKiCTh TOCHI/PKEHb Ta HOPMAaTHBHUX JIOKYMEHTIB NPUCBSIUCHI BUBUSHHIO PO3IIOLTY i BMiCTy 11€3if0-137 i cTpoHLito-90
B 00’€KTax JOBKULISL Ta MPOAyKTax xapuyBaHHs. [Ipupoxnuii panianiiiHnii GOH yTBOPIOETHCS MEPEBAKHO 130TONAMH 3€MHOI KOpPH:
Kamiii-40, paniii-226, topiit-232. BMicT MeBHUX MPHPOIHUX PATIOHYKIIIIB HOPMYEThCS: pamiii-226,228, Topiit-230,232, kamiii-40,
pamon-222, ypan-238. Topiii-232, Topiit-230 y Boai, MiHepanbHUX A0OpHBax, mocyai 3 muHU Tomo. Kaniii-40 Hakonmn4yeTses y poc-
JIMHAX, MA€ BUCOKY MUTOMY aKTHBHICTh B IPYHTI, JI0AaTKOBO BHOCHUTBCS Pa3oM 3 KaliiHUMH JoOprBaMu. ToMy BUBYEHHS PO3MOIITY
Kanito-40 B IpyHTaX € aKTyaJbHIM HayKOBUM 3aBJaHHSIM.

[Ipobwu rpyHTy, BimiOpani Ha TepuTopii boTanigyHoro cany iMeHi ['epoiB-necanTHHKIB, TapKy BianounHKy [llomyapa m. XKutommpa,
BYNUII YHIBEPCHUTETChKA MPUOYANHKOBOI TepUTOPii, Oyau mpoaHanizoBaHi Ha BMICT Kamio-40 y ceprudikoBaniii BumiproBaibHiit
naboparopii [Tosicbkoro HaIioHaJIBHOTO YHIBEpPCUTETY Ha IpHiIaji ramma-oera-criekrpomerp MKC-AT1315.

IMTutoma aktuBHicTh ‘K B mpoGax rpyHTy CBim4uTh 1po #oro Bucokuii BMicT (157,1 — 963,1 Bx/kr). HaiiBumuii mokasuuk OyB
BisMiueHuil y ToppoBOMy TpyHTi Bojoiimu Bortaniunoro camy. [pyrtn Boraniunoro camy He omHOpigHI 3a BHaoM Ta BMicTom “K.
Bucoky mutoMy akTuBHICTH Mae TexHOo3eM (380,2+17,4 Bi/kr), ane HaiiBuia akruBHicTh “°K 3adikcoBana y Topd’ssHOMy rpyHTI Ha
Gepesi Bomoiimu (963,1+41,9 Br/kr). Bucokuii BMicT “°K MOSCHIOETHCS TOPU30HTAIBHOO MITpAIli€lo Ha HIDKYHIA piBeHb (BOIOMMA) Ta
yTPUMaHHsI #0ro 3a paXyHOK KamiJasipHOi Bostorocti rpyHTy. CKita[l pocinH TepuTopiii BiumBae Ha BMicT K B IpyHTi, OCKINBKH BHHIC
KaJIo 3 TPYHTY € BUJIOBHM 1 POJOBHM MTOKa3HUKOM, BiIIOBIIHO, XapaKTEPU3YETHCS PI3HUM 3aJIMIIKOM B IpyHTI. [IuTOMa akKTHBHICTH
rpyHTy ypoonanmmadry 3a ““K He nepeswuiiye HOro KibKiCTh y IPYHTI OOTaHIYHOMY cajty, IPOTE JEII0 BHINA 32 aHAJIOTTYHHUI OKa3-
Huk IlloxyapiBcekoro mapky. Ilntoma akTuBHiCTh P00 rpyHTY 3 [llogyapiBchkoro mapky cTaHOBHIIA 3HA4YEHHs B jiarna3oHi 286,5 —
390,0 bx/kr. OTpuMaHi pe3yibpTaTi MOTPEOyOTh MOAANBIIOr0 NeTaJbHOTO BUBYCHHS 3 000B’SI3KOBIUM aHAIII30M BMICTY I[bOTO 130TOITY
B pi3HHX (hopMax Ta opraHax pociuH. Knouosi croea: xanii-40, miToMa aKTUBHICTE, IPYHT, OOTaHIUHMIA call, mapk, ypOoranamadr

Study of activity of potassium-40 in the soil of the botanical garden, parks and urban landscapes of the city of Zhytomyr.
Dunaievska O., Borysiuk B., Sokulsky I., Svitelskyi M., Kovalchuk O.

A lot of research and regulatory documentation are devoted to studying the distribution and content of caesium-137 and
strontium-90 in environmental materials and food products. Natural background radiation is primarily composed of isotopes found in
the Earth's crust, such as potassium-40 (*°K), radium-226 and thorium-232. The content of certain natural radionuclides is regulated,
including radium-226 and -228, thorium-230 and -232, “K, radon-222 and uranium-238 in water, mineral fertilisers and clay dishes.
40K accumulates in plants and has a high specific activity in soil; it is also added to potash fertilisers. Therefore, studying the distribution
of “K in soils is a relevant scientific objective.

Soil samples were taken from the Botanical Garden named after the Heroes; the Shoduar Recreation Park in Zhytomyr, area on
Universytetska Street and analysed for their K content at the certified Measurement Laboratory of Polissia National University using
an MKS-AT1315 gamma-beta spectrometer.

The high specific activity of “°K in soil samples (157.1-963.1 Bq/kg) indicates its significant presence. The highest value was
recorded in the peat soil of the Botanical Garden reservoir. The soils in the Botanical Garden are heterogeneous in terms of both
type and “°K content. Although technosol has a high specific activity (380.2 + 17.4 Bq/kg), the highest *°K activity was recorded in
the peat soil on the reservoir's shore (963.1 + 41.9 Bq/kg). This high content can be explained by horizontal moisture migration to
a lower level and retention. The composition of the plant life in an area affects the “°K content of the soil since the removal of its
from the soil varies depending on the species and genus, leaving different residues in the soil. The specific activity of “°K in urban
landscapes does not exceed that in the Botanical Garden but is higher than the similar indicator in Shoduarivsky Park. The specific
activity of soil samples from Shoduarivsky Park ranged from 286.5 to 390.0 Bq/kg. Further detailed study is required to analyse the
content of this isotope in various forms and plant organs. Key words. potassium-40, specific activity, soil, botanical garden, park,
urban landscape
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ITocranoBka mnpodaemu. IoHizyroue BHIpPOMI-
HIOBaHHS BiZioMe JIOACTBY 3 KiHIA XIX CTOMITTS.
HaiiGinpie po3moBCIOKEHUM HOTO 3aCTOCYBAHHSIM
y CBITI € BHKOPHCTAaHHS PEHTICHIBCHKOTO BHIIPO-
MIHIOBaHHS y MEIUIIMHI, CTBOPEHHS SACpHOi 30poi
Ta aTOMHHX CJICKTpHYHUX cTaHmii. [licimsa aapii Ha
yeTBepTOMY eHeprobioni YopHOOUIbChKOI aTOMHOL
enekTpocTanmii y 1986 pormi Tepuropis Hamoi KpaiHu
3a3Hajia paaioakTHBHOTO 3abpynHeHHs. st mpose-
JICHHS 3aXOJIiB 3 PaJlialliiHOTO 3aXKCTy Pali0aKTUBHO
3a0pyaHeHI TepuTopii Oynu MofineHi Ha YOTHPHU 30HH,
10 3yMOBJICHO BH3HAYCHHSM IIITBHOCTI 3a0pyIHEHHS
TPYHTY 130TOIIaMH I1€3110, CTPOHIIIIO, IUTYTOHIIO BiAIO-
BiiHO 710 3akoHy Ykpainu Bix 27.02.1991 Ne 791a-XII
«IIpo mpaBoBHii pexuM TepUTOPii, MO 3a3HANA paii-
OAaKTUBHOTO 3a0pyJHEHHS BHACIITOK YOPHOOMIBCHKOT
katactpodm». OcHOBHI KpuTepii mpoTHpamgiariii-
HOTO 3aXHCTy Ta pajianiiHoi Oe3leKH MpoINHCcaHi
B /lepxaBHuX TirieHiyHUX HOpMaTHBax "Hopmu pajia-
uiiiHo1 6e3neku Ykpainu (HPBY-97)", siki Oynu BBeieHi
B niro [TocranoBoro Ne 62 Big 01.12.97 MO3 VYkpainu.
Jns perynaroBaHHS 03U BHYTPIIIHBOTO ONIPOMiHEHHS
HaCEJICHHS 1 HeTIePEeBUIICHHS PiYHOT €(hEKTHUBHOI J03H
B 1 M3B y IUTHIN BOAI Ta MPOAYKTaX XapuyBaHHS HOP-
MY€ETBCSI BMICT PaXiOHYKIiAiB Ie3iro-137 Ta cTpoH-
1ir0-90 (eprxaBHi ririeniuni Hopmarnsu "JlomycTumi
piBHI BMicTy pagionykiigis Cs 137 ta Sr 90 y mpomyx-
Tax xap4yyBaHHA Ta MuTHIN Boi": Hakaz MO3 VYkpainu
03.05.2006 Ne 256), siki MOKYTh HaJIXOJUTH 3a JIAHIIIO-
TOM TPYHT-POCIHMHA-TBAPHHA-TIOAWHA ICIs 3a0pya-
HEHHSI HUMH JIOBKIJUIA B pe3yasrari YopHOOMIBCHKOL
karactpodu. I xoua 3 momenty aBapii Ha HAEC npo-
HIII0 Mai’ke COPOK POKIB, NMEPEBHIICHHS JOIYCTH-
MUX PiBHIB pamgioHYKIIiAiB ne3iro-137 Ta cTponmiro-90
CIIOCTEpIrai y TPOMYKTaX XapdyBaHHS, OCOOJIHBO,
3i0pannx y mici [1]. [Ipote He caix 3a0yBarn mpo icHy-
BaHHS NPHUPOIAHOTO pasiamiifHoro (oHy, yTBOPEHOTO
MepeBakHO 130Tonamu 3eMHo1 kopu [2]. IIpoBeaeHME
HAyKOBHMH JIOCIIDKEHHS BCTAHOBIICHO 3HAYHUI BMICT
Kamito-40, paxiro-226, Topiro-232 B 3pa3kax IPyHTY Ta
Bozi [3, 4]. BMiCT meBHUX NPHUPOTHHUX PATIOHYKIIIIB
srinao HPBY-97 nopmyetses: panmiit-226, topiit-232,
Kamiii-40 y OynmiBedpHHMX Marepiajax i MiHEpalbHIN
CHUpPOBHHI; panoH-222, paniii-226, paniii-228 y Boxi
TOCTIOJAPCHKO-TIMTHOTO BOJOMOCTAaYaHHs; ypaH-238,
Topiii-232, Topiit-230 y wMmiHepadbHUX J0OpHBax;
paniii-226, Topiii-232, xanmii-40 y mocymi 3 TIHHH
Tomio; ypaH-238, pamiii-226, Topiii-232 y MiHepaib-
HUX OapBHHMKaxX. Baroma yacTuHa JOCHiIKEHb BiTYM3-
HSHUX HAyKOBIIIB IPUCBSYEHA BUBUCHHIO Mirpamii Ta
BMICTY paAiOHYKIiZiB, BHBUCHHS NUIAXiB Mirpamii,
HAKOITMYEHHS PAaTiOaKTHBHUX PEYOBHH, B TOMY YHCII
MIPUPOIAHOTO TOXOKCHHS, € aKTyaJbHUM Ta HEOOXin-
HUM 3aBJIaHHSM JIJIsl €KOJIOTiB, BUPOOHUKIB MIPOAYKIIii,
B IIEPIIY YEpPTy, CITHCHKOTOCTIONAPCHKOT, METIUKIB.

AKTyaJIbHIiCTh J0CTizkeHHsI. BU3HAYeHHS BMICTY
K npoBonsTh B pi3HuX kpaiHax. Tak, B L{eHTpambHOMY
Ipaky muTOMa aKTHBHICTH IIBOTO 130TOITy Yy TIPyHTax

3Haxoamiiacs B aiama3oni 208 — 530 bx/kr [5]. [Tutoma
aktuBHicTh 3a K rpynry Edionii mana 3HaueHHs
330 Bx/kr [6]. [ocniKeHHSIMH BITYM3HSHUX Hay-
KOBIIIB BCTaHOBJICHO, IO JPKEPETIOM HAIXOKCHHS
kanio-40 B JOBKULIA, 0co0nuBO, ol HaBkono TELI,
€ TIPOAYKTH CHATIOBAHHS BYT1LISA, IPH IIbOMY HA TAKUX
TEPUTOPIAX 30UTBIIYETHCS MOTYKHICTh €KCIO3UIIHHOT
JI03W TamMa-BUNpOMiHIOBaHHs [7]. Pamioexornorivni
JTOCITJDKEHHS TIPHUJIETIION IO TIOJITOHIB MOOYTOBUX BifI-
XOJliB BUSIBUJIM HEOJIHOPIJIHICTh PO3IOBCIOKEHHS 5K
TEXHOTEHHHMX, TaK i MPUPOAHNX PaTiOHYKIiIiB, B TOMY
qucli Kaniro-40, Mo CTBOPIOE JTOJATKOBHH pajiarii-
HUW BIJTUB Ha ekocuctemH [8]. BaxxnuBumu € pesyib-
TaTH, OTPUMAaHi MpPH BUBYCHHI HAKOIHMYCHHS KaJiro-
40 Ta IHIMX paJiOAKTUBHHUX 130TOIIB POCIMHAMH.
BcranoBneHo, M0 BEreTaTHBHI YAaCTHHM JIIOMUHY Ta
ecrapIeTy 3/1aTHi 10 HaKOTIMYEHHs Kalito-40 y 3Ha4HO
OLTBIIMX KUIBKOCTSX, Hik 1e3ito-137 [9]. Takum
YUHOM, BCEOIYHE MOCHIIKEHHS ITMTOMOI aKTHBHOCTI
Kamifo-40 B CKIAagOBHMX MOBKUWIS, IMPOAYKIi poc-
JUHHAITBA TA TBAPHHHUIITBA € BAXJIMBUM 3aBIaHHIM
pamioeKoorii.

3B’A30K ABTOPCHKOIO J0POOKY i3 Ba:KJIMBMMH
HAYKOBHMM Ta NPAKTHYHUMHU 3aBIaHHaMH. [lane
JIOCTI/PKEHHST BMKOHAHO BIAMOBIAHO j0 Temu HJIP
«MoHiTopHHTOBI TocipKeH s 0iochepn YKpaiHCEKOTO
[Momicesy, 3arBepmkenoi y MOH Ykpainu (nep:xaBHUMA
peectpaniiiauii Homep 0124U000645).

AHaJIi3 oCTaHHIX JocHizKeHb i myQmikaniii cBif-
YHUTH PO MEPCIEKTUBHICTh KOMITICKCHHUX JOCIIIKCHb
Ha BMICT SIK IPUPOTHUX, TAK 1 IHAYCTpiadbHUX (AaHTPO-
MOTEHHUX, TEXHOTCHHO-IIJICHIICHUX) pPaTiOaKTUBHUX
pedoBuH. Taki jocnimkeHHs J03BowiH KyleHko
M.I. (2024) BcTaHOBUTH, 110 BereTaTHBHA Maca Qarie-
71 MMXMONNCTOI Hakomu4ye Kamifo-40 y BiciM pasiB
Oinpmre, HiXk ne3iro-137, a panio-226 i Topio-232 npu
[IOMY BJIBi4i Ta BTPUYi MeHIIIe BianoBigHo. Came 1110
POCIMHY MOXHa pPagWTH y SKOCTi (iTropemerniaHTa,
sIKa OJJHOYACHO € MEIOHOCOM, HEeBHOATIMBA 70 IPYHTY,
MOKpAIIy€E HOTO BIACTUBOCTI Ta 3MEHIIY€E KHUCIOTHICTh
i, OTHOYACHO, Y SIKOCTI MMOTepenHuKa Oyae 3HMKYBaTh
BMICT pPaJioakTUBHUX pedoBHH y rpyHTI [10]. [dns
M ABUIICHHS BPOKaHOCTI BUKOPHUCTOBYIOTH T0OpHBa
OpPraHigYHOTO Ta HEOPTAHITHOTO ITOXO/KCHHS.

IIpans aBropchkoro kosexkruBy I'anryp B. B,
Jlens O. L., I'aaryp M. B. (2022) nemMoHCTpy€E 3ayex-
HICTh BPOXKaHOCTI KYJIBTYp HE JIMIIE BiJ POIIOYOCTI
IpyHTY, a i Bix 00poOiTKy. OOpOOITOK IPYHTY BILIH-
Ba€ Ha BMICT a30Ty, Kajito, ¢pochopy B HbOMY, HOTO
pO3TOoNia B mapax, a, 3Ha4UTh, Kpalle po3KpuBae 0io-
JoTiYHMH moTeHIian npoxyktuBHocTi [11]. Haykomi
I'amaronoBa B.B., Cumsxina O.B. (2024) mposemn
JECATHPIYHI TOCTiPKEHHsT OanaHcy Kajlilo B TPYyHTI
Vkpaiau Ta Oaratbox KpaiH cBiTy. Becranosneno, mo
BUKOPHCTAHHS KaJiHUX JOOpH y CBIiTI 301mbIIMIOCS
Maiixke Ha 40 %, cepellHil MOKa3HUK BHECEHHS JIOPiB-
uioe 20,6 xr Ha 1 ra. Bunic xamiro 3 rpynTy Ykpainn
Takox 3pic Ha 41 % [12]. 3HaunTh, BHECCHHS Kalii-
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HAYKOBO-TTPAKTUYHUH XKYPHAA

HUX J00puB Oyne 3pocratd. OCKUIBKH B MiHEpabHUX
no0puBax MpHUCYTHIH 130ToM Kamito-40, OTHOMOMEHTHO
Oyzae IpUBHOCHUTHCS 1 BiH B IpyHT Ta, OYCBUAHO, 30111b-
[IyBaTH MOKAa3HUK MUTOMOT akTUBHOCTI. Taki naHi nep-
CIICKTHBHO BUKOPHCTOBYBATH 1 y BHITAJKy BHBUYCHHS
posnominy kamiro-40. Bpamiii O. 1.(2025) 3a3Hauae,
mo kajiii-40 Mae 3HaYHNH BHECOK y CTBOPCHHI MPH-
pomHoro pamiamiiiHoro ¢ony. Lleit i30Ton Takox HaKO-
MUYYETHCS Yy POCIMHAX, OCOOIMBO POIUHH 00OOBHX.
MinepanbHi 10OpHBa Y BUIVISAL KaJIiI0 XJIOPHIY CTIPHSI-
FOTh JIOJIATKOBOMY BHECEHHIO, OKPIM Kaiito-40, nesiro-
137, paniro-226, Topito-232 [13]. Takum 41MHOM, aKTy-
aNbHUM 3aBIAHHSAM DPAiOCKOJIOTi] € BUBYCHHS BMICTY
MIPUPOTHOTO PaIioHyKIIi1a Kautisi-40 B IPYHTI, OCKUIBKH
3a JTiTepaTypHUMH JDKEpesilaMy BiH Ma€ iCTOTHUN BIUIMB
Ha pOpMyBaHHS IPUPOIHOTO pajiamiifHoro (hOHY, BHO-
CUTBCS Pa30M 3 MiHEPAIBHUMH JOOPUBAMH Ta HAKOTIH-
YY€THCSI B POCITUHHINA MPOTYKIIii.

BujinenHss HeBHpilleHMX PpaHille YacTHH
3arajJbHoi NpoodJjeMu, KOTPUM MPUCBAYYETHCSI 03HA-
YyeHa cTaTTs. MeToro CTaTTi € BUBUCHHSI BMICTY Kalifo-
40 B rpyHTi pi3HHX naHgmadTiB micta JXXurtomupa —
mapky, OOTaHIYHOTO cafy, MPUOYAMHKOBOI TEPUTOPIi.
Oco0nMBO BaXXIIMBUM € BU3HAYCHHS Kauifo-40 B 00€KTi
MIPUPOAHO-3AMOBITHOTO (DOHIY AT CTBOPEHHS KapTH
PO3MOBCIOKCHHST PAaTiOHYKIila B TPyHTaX Ta OTPH-
MaHHSI KOHTPOJBHOTO 3HAUEHHS IS ClIbCHKOTOCIIO-
JApChKUX 3E€MelNb, SIKi OTPUMYIOTH JTOJaTKOBE HAJXO-
JUKCHHS 1IbOTO PaJli0aKTUBHOTO 130TOITy, HAIPHUKIIA],
3 KaJiHHIMH J00pHuBaMH.

HoBu3na. My 3anouaTkyBajid BU3HAYE€HHS [TUMTOMOIL
aKTUBHOCTI Kajito-40 B 3pa3kax TpyHTY Ha TEpHTOpIi
micta JXKutomup. e ocoOnuBO MiHHE AJIST TOAAIBITUX
JOCTIKEHB 3pa3KiB IPYHTY Ta MOPIBHAIBHOTO aHAIi3Y.

3aranbHOHayKOBe 3HaueHHsl. Bu3Hauena nuroma
AKTUBHICTH 3pa3KiB IPyHTY OOTaHIYHOTO Cany, MapKo-
BOI1 TepHuTOpii Ta MPUOYIMHKOBUX TEPUTOPiH B MicTi
XKutomup n03BONMMIIA OKPECIHTH HOTO PO3IOBCIO-
JUKEHHS Ta BUCYHYTH TIiMOTE3y IS MONATBIINX paxio-
€KOJIOTIYHUX JTOCHIHKEHD.

BuxkaanenHss ocHoBHoro Mmarepiaay. Hawmn
JIOCIIDKEHHST Oyli TMpoOBeNeHI y OepesHi-aucTonaii
2025 poky.

Binbip 3pa3kiB IPyHTY NPOBOAWIM Ha TEPUTO-
pii boramiunoro camy imeni IepoiB-mecaHTHHKIB,
nmapky Biamoumsky Illomyapa M. JKutomwupa, Bymwmi
VYuiBepcuTeTchka 59 mpuOynnHKOBOI TepuTOpii Bif-
noBigHO 10 BuMor JICTY 4287:2004 «SIKicTh IpyHTY.
BinOupannast mpo6». TouykoBi TpoOM OTpUMYBaIH
3 BUKopucTaHHsAM Oypa bI1-25-15 na rmubuni 0-20 cMm.
ToukoBi TpoOM 00’€NHYBaIM y aHANITHYHY IpOOy
Macoro 1 kr. Pagiosnoriyni Bu3HaueHHs Kanito-40 mpo-
BomWIN y ceprudikoBaniii BumiproBanbHill n1abopa-
topii Ilomickkoro HaIiOHANBLHOTO YHIBEPCHUTETY Ha
npunani  ramma-Oera-cmektpomerp MKC-AT1315
(ATOMTEX).

XapakTepHucTHKa IPYHTY Y MICIIX Bigbopy mpob Ta
IX MUTOMAa aKTUBHICTH HaBexeHl B Tadumui 1.

Otpumani Hamu pesyiabratu Bmicty K B rpyHTi
MaroTh 3HaueHHs Bix 157,1 no 461,9 bx/kr (tadm. 1).
boraniunmii cax Ilomickkoro yHIBEpCHUTETy Hale-
KUThb 710 00 €KTIB MPUPOJHO-3aMOBINHOTO (HOHIY, Ha
TEPUTOPIT SKOTO JO3BOJICHA peKpealliiHa Ta HayKoBa
JUSUTBHICTB BIJMIOBITHO 110 3aKOHY YKpainu «IIpo mpu-
ponHo-3amoBigHuil Gong Ykpainm» (Ne 2457-XI1I Bix
16.06.92). Ipyntu boraniuHoro camy He OXHOPIAHI 3a
BugoM Ta BMictoM ‘K. BHCOKYy NMUTOMY aKTHBHICTb
Mae TexHo3eM (Tabia. 1), ane HalBHWINAa AKTHBHICTH

Ta6mmis 1

IMuToMa akTHBHICTH IPYHTY 3a pagionykiaizom YK B micusx Bindopy

Ne Touok Micue Binoopy XapaKTepncnl.Ka TPYHTY Ta Micus IMuroma akTHBHiCcTH, BK/KT
BiI0OpY

1 Boraniunwuii cax TemHwuit cipuii TiCOBUH, HETIOPYITHHIA, 157,10+11,3
THUITOBHH

2 Boraniunwmii can TemHuit cipwii TiCOBUHA, HETIOPYIITHHIA, 461,9+£26,7
TUTIOBUH

3 Boraniunwmii can TemuwMIA cipuii TiCOBU, HEMTOPYIIHUH, 362,2+21,8
TUITOBHI

4 Boraniunwuii caz TemHwuit cipuii orig30JIeHUN 307,2+19,6

5 Boraniunwmii can Jlyunuii (mpyUBE3eHUH TEXHO3EM) 380,2+17,4

6 Boraniunuii cax Topd’staui, Bomoiima 963,1+41,9

7 [onyapiBcbkuii TapK Pekpeariiina 30Ha (TTO9aTOK MapKy), 390,0+23,1
JIEPHOBO- Ii/130JTUCTHH

8 [omyapiBchbKHit Mapk Pekpearriiiia 30Ha (cepeauHa TapKoBOT 362,5£16,2
30HH), JICPHOBO- IMi[30JIUCTHI

9 HlomyapiBchKuii mapk Pexpearniiina 3ona, 6eper piuku Terepis, |286,5+17,5
JIEPHOBO-TII 30 ITMCTHI

10 [onyapiBcbkuii TapK Jouni ocagu piuku Tetepis, mimanuit 380,29+20,7

11 BYyJI. YHIBEPCHTETCHKA JlepHOBO- TTiA30IHCTHI 414,1349,8
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K 3adikcoBaHa y Topd’sitHoMy IpyHTI Ha Oepesi
Boxoiimu (tadm. 1). Takuit Bucokuit Bmict K moxna
MOSICHUTH TONEPEAHIM 3aCTOCYBaHHSM KaiHHUX
NOOpWB y HaBE3E€HOMY IPYHTI Ta TOPHU30HTAIBHOIO
Mmirpaniero *°K Ha Hyk4nii piBeHb (BoJ01IMA) Ta yTPH-
MaHHS HOTO0 3a PaxyHOK KallJIIpHOI BOJIOTOCTI IPYHTY.
Pesynpraru Bmicty “K B Toukax 1-3 (Taba. 1) maroTrh
pi3HI 3HAYCHHS, IO MU ITOB’S3yEMO 3 Pi3HHM BHJIO-
BHM CKJIAJIOM POCIHMH IUX Teputopiil. Tak, y Toumi
1 ocHOBHMMHU TIpelicTaBHUKaMu (Quopu € Oyk, BepOa,
[JIiJT, CAMIIIUT, poOiHis; B TOUIli 2 — TOPiX, AyO, JTiIIHHA,
snuHa; B Toumi 3 — OapOapwc, BHIIHS, CMOPOJMHA,
Tys. O4eBHIHO, IO PI3HUM POCIHHAM MPUTAMaHHUN
pi3HMH BHHIC Kajilo 3 IPYyHTY i, BiAMOBIIHO, Pi3HUM
3asnnmkoM B IpyHTi. lllogyapiBchkuii mapk € momy-
JISAPHUM pEKpealiiHuM 00’€KToM MicTa. Brpomosx
OCTaHHIX JECATH POKiB BiIOYBAETHCS PEKOHCTPYKILis
Ta BIOPSAKYBAHHS MapKOBOI 30HU 3 BHCIBOM TPaB,
HacaHKeHHSIM JIEPEB, 1[0 HE BUKIIIOYA€ BUKOPUCTAHHS
nobpuB Ta momarkoBoro Hamxomkens ‘K. ITuroma
aKTUBHICTH IpyHTY ypOonaumamadry 3a °K He mepe-
BHIIY€ HOT0 KiTBKICTh y OOTaHIYHOMY cafy, SIKHH 5K
00’€KT TPHUPOIHO-3aMOBIAHOTO (OHAY MOKHA BBa-
JKaTH 32 KOHTPOJIbHE 3HAUEHHs a00 MpUpOIHUIl pai-

anitnuit gon. Joel et al. (2021) BusHaunIHM rI00aTH-
Hul npupoaHuid GoH 3a i3oronom kaiito-40 B Hirepii
1o 330 Bk/KT, 110 HE CYyNEpHUYNTh HAIIUM JIOCIiJKSH-
Hsim [14].

TosioBHi BUcHOBKH. [TuToMa akTiBHicTh “°K B mpo-
0ax IpyHTY CBiAUMTH PO HOTO BUCOKUH BMIcT (157,1 —
963,1 bx/kr). HaliBumuii nokazHuk OyB BigMideHHHA
y TopdoBOoMy IpyHTI BogoiiMu boTtaniunoro cany. Taki
pe3ynbTaTd  MOTPeOyIOTh TOAAIBINOTO  JIETAIBHOTO
BHBYCHHS 3 OOOB’S3KOBUM aHAJi30M BMICTY I[bOTO
i3oTomy B pi3HHX (hopmax Ta opraHax pociuH. [lpn
BHKJIaIaHHI HABYAIBHUX TUCIHILIIH, [0 PO3TISAAIOTH
10HI3yIOUe BUIIPOMIHIOBAHHS, HEOOXIIHO aKIICHTYBaTH
yBary Ha MpoTHpaaiaiiHOMy 3aXUCTi Ta MOTCHIIHHIHA
HeOe3meli BUKOPHCTAHHS pPaliOaKTHMBHHUX PEYOBHH
i BKa3yBaru Ha BeluKy 4acTky “’K y rpyHTi.

[epcnexTuBH BHKOPHCTAHHS pe3yJibTa-
TiB jpocaimkenHs. OTpuMmaHi pe3yabTaTH MUTOMOI
aKTUBHOCTI Kajifo-40 B rpyHTax boramiunoro cany
[TomichKOTO HAIIOHATBFHOTO YHIBEPCHTETY SIK OO€KTY
MIPUPOJIHO-3ATIOBITHOTO  (DOHIY, JTO3BOJISIE iX BHKO-
pUCTOBYBaTH K (OHOBE ab00 KOHTPOJbHE 3HAYCHHS
JUTSL OI[IHKH ITUTOMOT aKTHBHOCTI IIHOTO 130TOIY B Cillb-
ChKOTOCTIOZAPCHKUX YTIIISX.
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