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U Inemumym eeoximii, minepanoeii ma pyooymeopenns in. M.I1. Cemenenxa HAH Yxpainu
03142, npocn. akad. laanadina, 34, Kuis, Ykpaina

2 Kapnamcvkuii 6iocgepnuii anosionux Minicmepcmea 3axucmy 006Kinis ma npupoonux pecypcie Yxpainu
90600, 8ya. Kpacne Ilneco, 77, Paxie, Yxkpaina

HageneHo pe3yasTaTu KOMILIEKCHOTO aHali3y MikpoeJeMeHTHOro ckiany rpyHTiB — B, Co, Cu, Mn, Mo, Ni, Zn Ta pociiuH —
Ba, Ag, Co, Cu, Mn, Mo, Ni, Pb, Zn (ny0 (Quercus robur L.), cocHa (Pinus sylvestris L.), 6araTopiuHi TpaB’sSIHUCTi POCIUHU —
kyrmHa (Polygonatum multiflorum (L.) All.), mapiit (Elymus repens (L.) Gould)) IprpomHKX 3aIIOBITHNX 30H, 10 HAJIEXaTh 0
pizHuX (izuKo-reorpacdiynmx 30H — [Nomichbkuil 3aMoBiTHUK (30HA MillIAaHUX JIiCiB), 3aMOBITHUK «Po3Touusi» (Jricoctenosa
30Ha), KaHiBcbKuMil 3amoBiIHUK (JTicocTenoBa 30Ha), 3amoBinHUK «AckaHis HoBa» (cTerosa 30Ha), YopHoripcbkuil MacuB
Kapnatcbkoro 6iocdepHoro 3anosinHuka (Kb3, Ykpainceki Kaprnartu), siki mpornoHyeTbes po3misiaaTi 5K GOHOBI. Y rpyHTaX
30HU MilllaHKX JicCiB, JlicocTenoBoi Ta YkpaiHcbkux Kapnat (HYopHoropebkoro MacuBy Kb3) crioctepiraeTbest mpsiMa 3aiex-
HicTb Mix BajioBuM BMicToM Co, Cu, Ni, Zn Ta BMiCTOM iX pyXOoMUX (POpM, Lisl 3aJIEXKHICTh HE CIIOCTEPIra€Thesl /151 IPYHTIB CTe-
noBoi 30HU. Lle oB’s13aH0 31 3MiHOO (Hi3MKO-XiMIYHUX BIACTUBOCTEN IPYHTIB, a CaMe 3 KUCJIOTHICTIO, sIKa € OTHUM 3 (DaKTOpiB,
110 BIUIUBAIOTh Ha PYXOMICTb LIMX eJIEMEHTiB. BUSBIEHO MO3UTMBHY KOPEJSLIHY 3a/IEXHICTh MiX BMiCTOM TYMYCY Y IDYHTax Ta
Zn, Co (BasioBuil BMiCT i pyxoMi (popMu) Ta HeraTuBHY — B, Mo y rpyHTaXx BCiX 3aMOBiTHUX 30H. YCTAaHOBJICHO, 1110 HANOLIbIIA
OioreoxiMiyHa aKTUBHICTb BJIaCTMBA POCIMHAM JIicOCTeNOBOI 30HU — ay0y (Quercus robur L.) Ta cocHi (Pinus sylvestris L.).

Karouogi cr06a: MikpoeeMeHTH, Te0XiMiYHi 0COOIMBOCTI, 3aMIOBiHI 30HU, IPYHTH, POCIMHU, O6i0reoXiMiuHi MOKa3HUKH.

Beryn. I'pyHTHM 3aMoBigHMX 30H 3a3HAIOTh Mi-
HiMaJIbHOTO BIUIMBY aHTPOIIOI€HHOTO HaBaH-
TaXXEeHHs i € MaKCUMaJabHO iH(MOPMATUBHUMU
IJI aHaJli3y TPYHTIB, sIKi 30eperyiu MPpUpOIHY
OynoBy mpo(dialo Ta OPUPOAHUI Xid IPYHTO-
YTBOPIOBAJILHUX TIPOLIECiB. 3arajgoM TepUTOpii
3aIIOBiIHUX 30H MOXHa PO3IVISIAATH SIK €TaJIOH

0ioreoXiMiyHUX LIMKIIiB MiKpOEJIEMEHTIB Y CUC-
TeMi IPYHT — pociauHa. [ pyHT He TilIbKY aKyMy-
JIIOE KOMITOHEHTHM 3a0pyaHEHb, a i CIIYTYE MpU-
pOIHUM Oy(depoM, 1110 KOHTPOJIIOE MEPEHECEH-
HSI XiMiYHUX €JIEMEHTIB 1 CIIOJIyK B aTMocdepy,
rigpocdepy Ta XKuUBy pedoBUHY. KoMIuiekcHa
reoxiMiuyHa xapakTEpUCTUKa CTaHY IpYHTIB
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MPUPOIHUX 3aMOBIIHUX 30H Pi3HUX (i3UKO-
reorpagiuHux MosICiB YKpaiHU JOIMOMOXKE BU-
SIBUTU OCOOJMBOCTI HAKOMMWYEHHSI MiKpoese-
MEHTIB 1 6ioreoximMiuyHi BJACTMBOCTI TUITOBUX
POCJIMH TEPUTOPIIA.

KommnekcHe olLliHIOBaHHS €KOJIOTO-TeoXiMiu-
HOTrO CTaHy 3arfoBifHUX 30H YKpaiHU € 0CO0IM-
BO aKTyaJIbHUM 3aBIAHHSM. MOro OCHOBHOIO
METOIO € JOCHIIKEHHS CTyIIeHsI TpaHcdopmairii
MPUPOIHOIO CepeaoBUIlIa, 1110 O6e3 aHali3y Ireo-
XiMiYHOI CKJIaZIOBOI I'PYHTIB Ta POCIUH 3pOOUTHU
HeMOXKI1BO. BigomMocTi mpo (hopMu 3HAXOMKEH -
HSI Ta OCOOJMBOCTI Mirpauii MiKpoeJeMeHTIB y
IPYHTAaxX JAI0Th MOXJIMBICTh OLIIHUTHU SIK (DOHO-
BUIi BMICT Y IPYHTOBOMY TTOKPHUBI, TaK i LIJISIXU
HaKOIMUYEHHS MiKpOeJeMEHTiB POCINHAMM.

HageneHi B niTepaTypi NeBHi BiTOMOCTI 111010
(¢OHOBOIO BMICTYy XiMIYHUX €JIEMEHTIB y IpYHTax
Ta pOCAMHAX 3aMOBiMHUKIB MalOTh (hparMeHTap-
HUI XapakTep. YCTaHOBJIEHHST (DOHOBOIO BMiCTy
MiKpOEJIEMEHTIB Y IPYHTi Ta POCIMHAX Ma€ BEIU-
K€ 3Ha4yeHHsI. 3TigHo 3 JiTepaTypHUMU JAaHUMU,
(pOHOBI KOHIIEHTpALIii IJIsT OMHAKOBUX €JIEMEHTIB
Yy POC/IMHAaX i I'pPyHTaX MOXYTb CUJIBHO PO3pi3-
Hatuca [1, 2]. TeoxiMiuHi BIACTUBOCTI I'PYHTIB
BU3HAYAIOTh iXHIO TOKCUYHICTh, 110 3a3HAYEHO
30KpeMa Yy XO[i JOCiIKEeHb BMICTY BaXKKUX Me-
tamiB [3]. I1poTe, GIMBITICTL TOCTITHUKIB TIPUITi-
JISTIOTh YBary TeXHOTE€HHO 3a0pyIHEHUM I'PYHTaM,
OCKiJIbKM BiloMa MeToAuKa iX BuB4eHHs [1]. s
IPYHTIB 3aIOBiAHMX 30H iCHYIOTb JIMIIE TOPiB-
HSUTbHI METOIM, HAIIPUKJIIAM, IIUISIXOM pO3paxyH-
Ky KJIapKiB KOHLIeHTpaliii. BomHoyac BU3HaYeH-
HST (POHOBOTO BMICTY MiKpOEJIEMEHTIB y I'pyHTaX
i pocMHAX € BaXXJIMBUM 3aBIAHHSIM i IS BCTa-
HOBJICHHSI perioHAJIbHUX (POHOBUX MapKepiB.

Merta Ta 3aBIaHHS TOCTIIKEHHS. YCTAaHOBUTHU
¢oHOBMIT BMICT MiKpOeJIeMEHTIB y IpyHTax Ta
POCIMHHOCTI MPUPOIHUX 3aIlOBiTHUX TEPUTO-
piii, 1110 HaJIeXkaTh 10 Pi3HUX (hi3uKO-Teorpadiv-
HUX 30H: MilaHux JiciB (ITomicekuit mpupo-
HU 3aIloBigHUK), jJicoctenoBoi (IIpmpomHmit
3amnoBiTHUK «Po3rouyus» (mim3ona Ormimsg) Ta
KaHniBchkMit IpUpOAHiiA 3aMOBITHUK), CTEIOBOI
(Biocepnnii 3amoBinHUK «AcKaHiss HoBa» ime-
Hi @©.E. ®anpu-Peitna), Ykpaincbkux Kapnar
(Kapmarcopkuii 6iochepHuii 3aII0BiTHNK).

J1s1 JOCSITHEHHSI METU OYyJIM BU3HA4YeHIi Taki
3aBIaHHS: BUMIpSITU KiJIbKICHUII BMICT Bajio-
BUI i pyxoMUX pOpM MiKpOEJIEMEHTIB Y IPYHTaX
3aMoOBiIHUX 30H Pi3HUX (hi3MKO-TeorpahiyHuX
30H YKpaiHu Ta 3a AOIOMOIOI0 CTaTMCTUYHOI

00pOOKM JaHUX po3paxyBaTu (DOHOBiI 3HAUYEH-
HS; OL[IHUTU piBeHb HAAXOMXEHHS MiKpoese-
MEHTIB Y CUCTeMi I'PYHT — POCJIMHA BUXOISIIM 3
BU3HAUYEHHSI 0i0Te0XiMiYHUX KOeilliEHTIB.

Marepiaiu i meromu. EkcriepumeHTanabHa
yacTMHA poOOTH CKJIanajlach 3 KiIbKOX €TalliB:
Binbip, miaroTroBka, aHaji3 Mpobd Ta oOpodka
OTpUMaHUX pe3yJbTaTiB. OCTigKeHHS BUKO-
HaHO Ha Takux noJjiiroHax — Iloyicbkuit mpu-
poaHuid 3anoBigHUK, [TpupogHuMil 3amOBIAHUK
«Po3Touusi», KaHiBchbKUiIT IpUPOAHiil 3aMoBif-
HUK, biochepHuii 3anoBigHUK «AckaHis HoBa»
imeni @.E. @anpu-Peiina, Kapmarcekuii 6io-
cepHMIT 3aTTOBITHUK. Y KOXHOMY 3aIlOBiTHM-
Ky Ha OTHOPIiIHI 10111 Oyn0 3akiaaaeHo 20 To-
YOK OMpOOYBaHHS I'PYHTIB, B OKOJUISX MiCIlb
oInpoOyBaHHS BiliOpaHO 3pa3Ku HalMmolupe-
HIlIMX BUIiB POCIMHHOCTI (IepeB — JMUCTS Ay-
0a, TOJIKM COCHM, 0araTOpiyHMX TPaB’THUCTUX
POCJUH — JIMCTS KyIIMHMU Ta MU Pil0).

ITpoGu rpyHTY BinOMpasu METOIOM KOHBEpTa:
BOHM € 3MillITaHUMMU 3pa3KaMu 3 I’ SITU TOYOK BiJl-
60py. Y NoJboBMX YMOBaX MPOOU OYyJIM BUCYILIEHI
JI0 MOBITPSIHO-CYXOI'0 CTaHy It yrakoBaHi B IO-
JlieTWIeHOBI MakeTu. BuMipioBaHHS BMiCTy Xi-
miuHux eneMeHTiB (B, Co, Cu, Mn, Mo, Ni, Zn)
B 3pa3Kax IPYHTiB BUKOHAHO 3a I0MIOMOI0I0 Me-
TOLY MacCITIEKTPOMETPIi 3 IHIYKITIITHO 3B’ I3aHOIO
mra3moto (/ICP-MS) na anamizaropi FElement-2
(Himeuunna) B IHCTUTYTI reoximii, MiHepasorii
Ta pynoyrBopeHHs iM. M.II. Cemenenka HAH
VYkpainu (ITMP HAH VYkpainu, m. KuiB) ta B
nmaboparopii ACME (Kanama). BusnadeHHsT py-
XOMHUX (DOPM BHMKOHAHO IIC/ISI €KCTparyBaHHS
0,11 HCI 3a mormoMororo MeTody aTOMHOI a0-
copo6uii Ha criekTpodoTomeTpi C 115-M.

byno BinidpaHo 42 npodu poCIMHHOCTI — JIUC-
T$1 1y0a, TOJIKM COCHU, JIMCTS KYITMHU Ta MUPIIO.

3pa3ku pOCIMH BUCYIIYBaJIUd 10 MOBITPSIHO-
CYXOTo CTaHy, MOAPiOHIOBAIM B JIAOOPATOPHOMY
MJIMHI, HaBaXKK1 CyXOro MaTepiay 030151711 B My-
(enbHiit Tredi 3a TemriepaTypu 450 °C i 3a gomo-
MOTOI0 METOJY MaCCIeKTpOMETpil 3 iHAYKLIIHO
3B’s13aHo10 T1asmoro (/CP-MS) BuzHavanmu Ba,
Ag, Co, Cu, Mn, Mo, Ni, Pb, Zn. 3a pe3ynbrara-
MU aHAJITUYHUX JOCIiIKEHb OyJI0 po3paxoBaHO
reoximiuHi KoediuieHtu [4—6]. KoediLieHT KOH-
nenTpalii (Kc) mopiBHIOE BiZTHOIIIEHHIO BaJIOBOTO
BMICTy XiMiYHOTO eJieMeHTa B JOCIiIKyBaHOMY
I'PYHTI IO CepeaHbOIO BMICTY y IPyHTaX YKpaiHu.
Jla  3arajibHOI  XapaKTepUCTUKM 3a0pyIHEHHS
IPYHTIiB BUKOPUCTAaHO CyMapHMII ITOKa3HMK 3a-
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Puc. 1. linsauku nocuigxkenb; 1 — [Nomicbkuii mpupoaHuii 3anoBigHuk, 2 — [pupoanuii 3anoBigHk «Po3rouus», 3 — KaHiBcbKuii npu-
ponHuii 3anoBiIHUK, 4 — BiocdepHuii 3anoBinHuK «AckaHiss-Hoa», 5 — Kapnarcbkuii 6iocdepHuii 3amoBigHUK

opynHeHocTi: Zc = (X2Kc) — (n —1), ne n — Kib-
KiCTh ypaxoBaHUX XiMiYHUX eJleMeHTiB. Lleii mo-
Ka3HUK BiIoOpaXka€ KOMIUIEKCHUM e(DeKT BILTUBY
BCi€l rpynu enemeHTiB. Po3paxoBaHo iHIl reo-
XiMiUHiI TTOKa3HUKW: YacTKa PyXOoMHUX (OpM Xi-
MIYHHMX eJIEMEHTIB Y IPYHTaX BiTHOCHO BaJOBOTO
Bmicty (YP®D); koediuieHTH Kopesuii (r); Koe-
GiLieHT 6i0710riYHOrO MOraMHaHH (Ax) — BiTHO-
LLIEHHSI BMICTY €JIeMEHTa B 30J1i POCJIMH 10 BMICTY
eJIeMEeHTa B IPYHTi, Ha SKOMY 3pOCTalOTh Lii poc-
JIMHU; GioreoxiMiuHa akTUBHICTh BUAY (BXA), 1110
€ CYMapHOI0 BeJIMYMHOI0 — CyMa 3HaueHb AX 10-
cllimkeHux eaeMeHTiB. CTaTUCTUYHI PO3paxXyHKU
BMKOHAHO 3a JIOTIOMOTO}0 ITporpamu Statistica 10.
Buxkian ocHoBHoro marepiaixy. PoGotu Bu-
KOHAHO Ha IT’TU MOJIrOHax, po3TalllOBaHUX Y
MeXax 3aIlOBiIHUX TEPUTOPil pi3HUX (i3MKO-
reorpadiyHux 30H Ykpainu. Cxema po3Tally-
BaHHJ TOJIITOHIB HaBelIeHa Ha puc. 1.
Tlonicbkunii TpPUPOOHUI 3aMOBIAHUK PO3Ta-
IIOBAaHUI y MiBHIYHO-3aXiAHili yacTuHi Kuto-
mupcbkoro Ilomicest Ykpainm, romra 20104 ra.
Teputopist 3amoBifHMKA 3HAXOAWUTLCS Ha MexXi
Ykpaincekoro mmTa (Y1) ta [Tpumn’arcbkoi Hu-
30BMHU. 33 CXeMOIO TEKTOHIYHOIO paiilOHyBaHHS
Ykpainn — 1e Teputopid BoauHchbkoro mera-
osoky Y11, kpucTaniyHuii hyHIaMEHT CKJIaIeHO

JIOKEMOPINCEKMMU TTOpoJaMM (TpaHiTH, THEHCH,
JnabpanopuTy, KBapuutu, raopo) [7]. [Tpobu oOy-
JIO BifiOpaHO y MiBHIYHIlM YacTHHi 3aMoBiIHUKA,
IIe TiepeBaxkae Kucamii Kiac JaHmmadty (H*) [8],
MpeacTaBlIeHUI IEPHOBO-MiI30IMCTUMU i IepHO-
BUMM MMIIAHUMU ¥ TJIMHUCTO-ITIIAHUMU TPYH-
TaMU, PO3BUMHYTMMM Ha BOIHO-JIbOJIOBUKOBUX,
JIBOIIOBUKOBHX Ta TaBHHOATIOBIATLHIX BiKJIagax
(mickax, cymickax). [lommpeni jgicu 60poBoro i
Ccy00OpPOBOTO KOMITIIEKCIB 3 XapaKTEepHUM JIJIST IINX
JTiCiB TTiIJTICKOM i TpaB’THUCTUM MOKPUBOM.
Ipuponnuii 3anoBigHUK «Po3Touus» po3ra-
moBaHuit y SAABopiBcbkOMY paitoHi JIbBiBChKO1
obOumacTi, roma 2084,5 ra. BiH po3Mimenuit y
MiBHIYHO-3axigHiit vacTtuHi IlomiabCchbKoi BU-
COYMHU Ta HAJIEXUThb 10 BY3bKOIO0 rOpOMCTOTO
nacma YkpaiHcbkoro Posrouus, 1o € yactu-
HOI0O 3axiJHOEBPOIIEHCHKOI eMiaae030iCchbKOol
mwiatopmu. Ilpobu BimiOpaHo y mMiBHiYHO-
cximHii yacTuHi 3anosinHuKa. [ pyHTOYTBOpIO-
BaJIbHi MOPOIUN — BAITHSIKU, IEPEKPUTI MTicKaMU
Ta cymiMHKamu [7]. TeoxiMiuyHMI KJtac JaHmI-
madTy — KaJabLi€BUM, y MOEAHAHHI 3 KUCIUM
kanbuieum (Ca?t, H*—Ca?") [8], mepeBaxa-
I0Tb TEMHO-Cipi OIi30JI€Hi, Cipi JiCOBi IPYHTH,
YOPHO3eMM OIiA30JIeHi, Ki (OpMYIOTbCS Ha
JIECOBMX Bimkjagax (CymIMHKaX JIECOBUIHUX,
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CYTTIMHKAX, TMHAX, Tickax). Cepen JiciB mepe-
BaxKaroTh ITUPOKOJUCTSIHI, 31e0iJIbIITIOro OYKOBI
i TyOOBi, a TAKOXX XBOWHO-IITUPOKOJIUCTSIHI.
KaHiBcbkuii mpupoaHuii 3anoBinHUK Kuis-
CbKOT0 HalliOHAJIbHOIO YHiBepcuTeTy iMeHi Ta-
paca IlleBueHka posrtamioBaHuil y Yepkachbkiii
obJacTi, Ha TIpaBOMY Oepe3i Ta 3aIlaBHUX OCT-
posax JIHinpa, mioma 2027 ra. 3a TEeKTOHIYHUM
paiioHyBaHHsIM 11e TepuTopist KipoBorpaacbkoro
meradaoky YI. Tyt nepeBaxkae KUCIUI KalbLli€-
Buii kitac mapmmadty (H*—Ca?") [8], TeMHO-cipi
OIi30JIeHi, Cipi JIiCOBI IPYHTHU, SIKi (hOPMYIOTHCS
Ha JIeCOBUX BiaKJagax (CyIIMHKaX JIECOBUIHMX,
CYIJIMHKAX, NIMHAX, TTicKax). Y JiCOBOMY NOKPUBI
JIOMiHY€E rpab 3 JOMILIKOIO Jy0a 3BUYaiiHOrO, KJie-
HiB FOCTPOJIMCTOTO i IOJIbOBOIO, JIUIKA CEPLIEIUC-
TO1, Oepe3n OOpoIaBYACTOI, ICeHa 3BUYafHOTrO [9].
BiocepHnii 3amoBimHUK «AcKaHisgs-HoBa»
imeHi @.E. @anpi-DeitHa — HAyKOBO-IOCII-
Ha ycTaHoBa B cucTeMi HallioHanbHOI akajgeMii
arpapHux Hayk YKpaiHu. 3a TeKTOHIYHUM pa-
lioHyBaHHsIM — 1ie IlpuyopHOMOpChKa Kperi-
Jo-TlajieoreHoBa 3anaauHa. [lepeBaxkae penbed
piBHMH 3 OaraTbMa HU3WMHAMM — LUTMHHUMA
CTeTI i TIepeJIoTH, KaJbIi€BUI Kitac JaHAIIapTy

(Ca?"), 31e06i1b1I0r0 YOPHO3EMHU MiBACHHI, SIKi
(GOpPMYIOThCS Ha JIECOBUX, €0JIOBO-IEJIIOBiaIb-
HUX Bigkiamax (CyIJIMHKax JIECOBUIHUX, CY-
IIMHKAaX, TrHax, cymickax) [10].

YopHOoTripchbKU# 3alOBIAHUIA MacUB — IIpU-
POI00XOPOHHA TepUTOpisl B YKpaiHCchkux Kap-
rnaTax — po3ramoBaHuii y PaxiBcbKomy paitoHi
3akapraTcbkoi o01acTi, € yactuHolo Kapmnart-
cbKoro 6iocepHoro 3anoBigHuka (Kb3), mio-
II1a STKOTO CTAaHOBUTD TTOHAL 58 ra. 1o ¢pyHKIIii
3aMoBiAHMKA BXOJIUTh OXOPOHA YHiKaJbHUX Tip-
CbKHX eKocrcTeM Kaprmar i 3HuKarounx y €Bpori
BUIB pOCIUH i TBapuH. biocchepHuUii 3amoBia-
HUK BXOAUTH JI0 MiXKHAPOJAHOI Mepexki biochep-
Hux pesepsatiB KOHECKO Tta € HaibinbIIow0
CKJIaJIOBOI0O YaCTHHOKI TPaHCEBPOIIEHCHKOTO
npupoaHoro ob6’ekTa BcecBiTHBOI cHagliMHU
IOHECKO «bykosi nipanicu Ta naBHi jiicu Kap-
naT i iHImx perioHiB €Bponu». JIume y Kb3
Hailikpale 30epircst HeoliHeHHU TeHO(MOH]I
Oyka sicoBoro (Fagus sylvatica).

3a TEeKTOHIUHMM pailoHyBaHHSM 1ie 3akap-
naTChbKUil BHYTpiluHiA nporuH. IlepeBaxkae
kucuit 6yposemunmii (H*—AI**—Fe*") [8] kimac
maHgmadTiB, TPYHTH MPeACTaBlIeHi Oypo3emMa-

Tabauus 1. XapakTepucTHKa AiMSHOK A0C/TiAKeHb NPUPOTHUX 3aMOBIAHUX 30H YKpaiHu

. I'pynTo- TeoximMiuHmit .
[Hinsuka Turn rpyHTy, [Moponu by . [TaniBHa
. YTBOPIOBAJIbHI Penved KJj1ac .
JOCITIIKEHb pH byHIaMeHTY POCIWHHICTh
mopoau snanamadTy
3ona miwanux aicie

IMoniceknit NIEPHOBO-TIiN30- | KpucramiuHi | dmoBiorsii- | piBHUH- KMCJIMIA | COCHOBI Ta CO-
MPUPOIHUI 3aMOBIAHUK | JIMCTO-ITICKOBI, | MOPOAM IPO- | ajIbHi MilllaHi Ta HUM CHOBO-1y0OBi

pH 4,4-53 TepO3010 TJIMHUCTOIT LA~ Jicu

Hi BiIKJIagn
3ona wupokoaucmux aicie

ITpupoaHuii CJ1a00MiA30JMCTO- | MOPOAU Ia- eJTIoBiaIbHO- ropouCTi KHUCJI0- LIUPOKOJIUC-
3anoBimHMit «Po3Touus» CYTIiCKOBI, JIE03010 JIeJTIOBiaJIbHI rmacMa o | KaJjblli€e- | TsIHi, XBOMHI i

pH 5,2-6,1 cyrmmHKY i iecn | 380—390 m BUI 3MillaHi Jlick
KaniBcbkuit JIEPHOBO- KPUCTaIiuHi |JIECOBi BiIKJIaau | YepryBaH- | KHUCIUA rpaboBi 1i-
MPUPOIHUI 3aMOBITHUK | CJA0OMIA30JUCTI, | MOPOAM TIPO- HSI TTOHATD | KaJblli€- OpoBu

cipi J1icoBi, TepO3010 3 3araau- BUM

pH 5,8—6.3 HamMu

Cmenosa 30na
BiocdhepHuii 3aMoBiNHUK | YOPHO3EMMU MiB- | Kpeiina-ma- | JerkoCymIMHMC- | CTEMOBUM | KaJblli€- | LIUTMHHUWI TUII-
«AckaHist HoBa» imeHi JIeHHI, JIEOTEHOBI Ti i TTICKOBI BifI- BUI YaKOBO-KOBU-
®.E. ®anpir-deiina pH 6,7-7,2 noponu KJIa JIOBUIA cTen
Ykpaincoxi Kapnamu
Kapmnarcbkuii TeMHO-Oypi rip- | TepureHHuUii | amoBianbHO-Ae- | TIpCBKMI | Kucauii MilllaHi Ju-
biochepHMii 3aNOBINHUK, | CbKO-icoBi, pH i JIIOBiaJIbHI BijI- Oypo3eM- | CTSIHO-XBOIHI
YopHoripcbkuit MacuB 5,2-5,7 KJ1aau HUM Jicu
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Puc. 2. XapakTepHi KpaeBuIy AUISHOK A0CTiIXeHb: a — [lonicbkoro mpupoaHoro 3anosigHuka, 6 — [pu-
poaHoro 3anoBiaHuKa «Po3rouusi», 6 — KaHiBCbKOro npupoaHoro 3anoBingHuka, e — biochepHoro 3anosi-
HUKa «AckaHisi-Hosa», d — YopHoripcbkoro macuBy KB3

MM OITiI30JIEHUMU Ta TYYHO-O0YPO3EMHUMMU, SIKi
GopMyIOThCS Ha AaBHBOATIOBIaJIbHUX, aJIIOBi-
aJIbHO-ACIOBIAJIbHUX Ta €JII0BiaJIbHO-ACIIOBI-
aJbHUX Bimkiagax (ITicKax, INIMHAX, CYIJIMHKAX,
CyITicKax, ranbliito, rpasio) [11]. TyT 3pocTaioTh
CMEpeKHU, SUTULI, ICeHU, IBOPU, OYKU.
3arajbHa XapaKTepUCTUKA ITIJISTHOK JTOCITiM-
>KeHb HaBejaeHa y TabJ. 1: iHpopMalito rpo Tun
IPYHTY, I0r0 KUCJIIOTHO-JIY>KHY peakKililo, IT0po-
M yHIAMEHTY, TPYHTOYTBOPIOBaJIbHI IIOPOAN,
penbed, reoXiMiuHMI Kiac JaHamadTy, MaHiB-
HY POCJIWHHICTb, HaliXapaKTEpHillli KpaeBUAU
UTFOCTPYE puc. 2.
AHaniTUYHI JOCTiIXKEHHS CKIagalucs 3 JBOX
eTarliB — BUBYEHHS I'PYHTIB i pOCJIMH.
Iocnidncenns rpynmis. Hacammepen 0yso BcTa-
HOBJIEHO BMICT BaJIOBUI i pyxoMUX (hopM XiMid-
HUX €JIEMEHTIB y I'pyHTax. MikpoeneMeHTH obpa-
HO 3 ypaxXyBaHHSIM IXHbOI BaXKJIMBOCTI [IJISI pOCTY
Ta po3BUTKY pocinH — B, Co, Cu, Mn, Mo, Ni,
Zn. BoHu BXoIsTh 10 cKiamy (bepMEHTIB i BiTaMi-
HiB. BincyTHicTh 1 6pak Oyab-sIKOTrO 3 eJIieMeH-
TiB, HEOOXiTHUX MIJIs1 3POCTaHHS Ta PO3MHOXKEH-
Hsl, BUKJIMKAE MIE€BHI CUMIITOMU MIPUTHIYEHHSI.
3a pe3yapraTaMM aHAITUYHUX JOCIiIKEHb
BasioBoro BMicTy (BB) Ta BMicTy pyxomux ¢opm
(P®) mikpoeneMeHTIB, OylIu po3paxoBaHi: ce-

penHiit BMicT (MemiaHa), yacTKa pyXoMux opm,
BimHOCHO BajioBoro BMicty (HP®D) i koedilieHT
koHueHTpalii (Kc) MikpoeleMeHTiB y TpyHTax,
BiIHOCHO CE€peIHbOTO BaJOBOrO BMIiCTy B YK-
paiHi (tabi. 2).

3a noka3HukoMm Kc BajgoBUil BMICT XiMiYHMX
eJIeMEHTIB y I'pyHTax 6iocepHOro 3aroBigHu-
Ka «AckaHig HoBa» 3Ha4HO BUILIMIA 3a cepej-
Hill BMIiCT y TpyHTax YKpaiHu, a y rpyHTax Ilo-
JIICBKOI'O TIPUPOJHOrO 3aIM0BiIHMKA BiH 3HAYHO
MEHIIIUA.

3BaXalouu Ha Te, 110 I OLiHKA (hDOHOBUX
[PYHTIB He iCHY€E 3arajibHO1 METOIUKU, s TO-
PIBHSIHHSI BUKOPHCTaHO CYMapHUI MOKa3HUK
3a0pynHeHHs (Zc). Pesynbratm po3paxyHKiB
HaBeleHo y Tab. 3.

3a cyMapHMM MTOKa3HUKOM 3a0pyaHEeHHS (Zc)
Ha BCiX AUISIHKAX CIOCTEePira€TbCsl JOMYCTUMUA
piBeHb 3a0pynHeHHs (MeHIe 16): Bix 1 y rpyHTax
[Tosicbkoro 3anoBinHMKa, 10 7,6 y IpyHTax 3a-
noBigHuKa «AckaHis Hosa». CepenHe 3Ha4eHHS
Zc NOpiBHIOE 2,5, TOOTO I'PYHTU He 3a0pyaHEHI, iX
MOXHAa pO3MIsAaTH, sIK (poHOBi. PeanbHy Hebe3-
MeKy BaxKKMX METajliB JeMOHCTPYE BMICT iXHix
pyxoMux (opM, a MOKa3HMK BaJOBOTO BMiCTy
LIMX MeETaliB JAOLIJIbHO BUKOPUCTOBYBAaTH JUISI
3arajbHOI XapaKTEPUCTUKHU CTaHy TPYHTIB [12].
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Ta6muug 2. Bmict XiMiYHIX eJIeMEHTIB y I'PYHTAX 3aMOBiTHHX 30H

Dopmu 3HAXOIKEHHS Y ITPYHTaX pH B Co Cu Mn Mo Ni Zn
3ona miwanux nicie
deprogo-nidzoaucmi rpyumu [lonicekoeo npupooroeo 3anogioHuxka
BB, mr/kr 5,2 2,1 7,0 12,0 270,0 1,3 10,0 22,0
KC — — 0,8 0,9 0,5 0,9 0,4 0,4
P®, mr/kr — — 0,4 1,4 — — 0,4 1,4
JIPD, % — — 6,3 11,7 — — 3,7 6,4
3ona aicocmenosa, niozona Oninns
C8IMA0-CIpi cepedHbO Cyenunucmi rpyHmu npupooHoeo 3anosionuka « Pozmouus»
BB, mr/kr 7,0 8,0 7,0 40,0 470,0 1,3 18,0 44,0
KC 1,3 0,8 3,1 0,8 0,9 0,7 0,9
P®, mr/xr — — 0,7 1,8 — — 1,7 1,1
PO, % — — 10,0 4,5 — — 9,4 2,5
3oHa nicocmenoea
ceimao-cipi neeko cyeaunucmi rpynmu Kaniecviko2o npupooro2o 3anogionuxa
BB, mr/kr 6.8 9,0 15,0 38,0 570,0 1,6 30,0 60,0
KC — — 1,7 2,9 1,0 1,1 1,2 1,2
P®, mr/kr — — 1,0 2,3 — — 1,7 2,2
JAPD, % — — 6,7 6,1 — — 5,7 3,7
3ona cmenosa
uoprozemu niedenni, biocgepruii 3anogionux «Ackanis Hosa»
BB, mr/kr 7,4 14,0 17,0 45,0 810,0 2,0 48,0 60,0
KC — — 2,0 3,5 1,4 1,4 1,9 1,2
P®, mr/kr — — 0,8 1,6 — — 1,1 1,1
JPD, % — — 4,7 3,6 — — 2,3 1,8
Ykpaiucoxi Kapnamu
memHo-0ypi eipcvko-aicosi rpynmu Yoproeipcvkoeo macusea Kb3
BB, mr/kr 5,5 2,0 14,0 17,0 780,0 1,3 31,0 78,0
KC — — 1,6 1,3 1,4 0,9 1,2 1,5
P®, mr/kr — — 0,9 1,4 — — 0,9 3,8
JPD, % — — 6,4 8,2 — — 2,9 4,9
I'pyHTH YKpainu, BagoBuii .
BMIiCT, MT/KT 6 8,7 13 569 1,4 25 51
Ilpumimka: «—» — He BUBHAYAIIU.
Ta6munst. 3. CyMapHHii TOKa3HUK PP, %
. . 14
3a0pyaHenns (Zc) IpyHTIB 3aMOBiTHUX 30H
12
CymapHuit 10
. TTOKa3HUK L
Hassa 3anoBigHuKa N
3a0pyIHEHHS 7
(Zo) °r 2 2
‘ol ? 7 ?
IMonicbkuii npUpoaHUIi 3aMOBITHUK 1,0 2t é ? ?
[MpupoanHuii 3anoBinHUK «Po3rouus» 2,5 0 — ‘\m Hosa
KaHiBcbkuii MpUpOIHUI 3aMOBITHUK 4,6 .
. . . ACo OCu @Ni BZn ®mpH
Biochepnuii 3anoBinHuK «AckaHist HoBa» 7,6
Kapriatchkuii GiocdepHiii 3amoBiHIK 22 Puc. 3 Ipadix BMiCTy PyXOMIX dopm MiK.pOCJI€MCHTiB y IpYHTax
3aMOBIIHMUX 30H i KUCIOTHICTB (pH) rpyHTiB
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Hns aHajizyBaHHSI CTYMNEHSI PYXOMOCTi Mi-
KpOeJIeMEHTIB y I'pPyHTaxX 3amoBiIHUX 30H, 1€
IXHilf BMICT € MiHiMaJIbHUM 10 BiTHOILIEHHIO 10
TeXHOT€HHUX, BaXKJIMBO IIPOCIIiIKYBaTU YMOBH,
sIKi BIUIMBaOTh HAa HAIXOIKEHHS IO POCIUH Xi-
MiYHUX eJIeMeHTiB. BaxuBy pojib y 1IbOMY Bi-
Jirpa€ MexaHiYHUI CKjaa IPYHTY, KUCAOTHICTb
cepeIoBHINa, CKJIal IPYHTOBOTO IIOIVIMHAIIb-
HOTO KOMIIJIEKCY, MikpoopraHizmu. CaMe ToMy
OyJ10 MpoaHaji30BaHO BILIUB HA PYXOMICTh Mi-
KpOEJEeMEHTIB Yy TPYHTaX PiBHS iXHBOI KUCJIOT-
HocCTi (puc. 3).

Bugsneno, mo yactka pyxomux ¢opm Cu,
Zn y I'PYHTi NPSIMO 3aJ€XWUTh Bif 3HAYEHHS
pH. ¥ rpynrax Ilonickkoro npupoaHoro 3amo-
BinHuka (pH 4,4) YP®D Cu craHoButh 12 %, a
biocheproro 3amoBigHUKa «AcKaHig Hosa»
(pH 6,7) — 4 %. Ockinbku BasoBuii BMicT Cu B
rpyHrax Iomiccs myke HU3bKMiI — 2—16 Mr/KT,
TO i pyxoMux ¢opM NOTpaIis€e B pOCIMHU Ma-
JI0, 4yepe3 110 (hOPMYETHCS HENOCTATHICTh 1[bO-
ro ejgeMeHTa y pocauHax. Lle X cTocyeTbes i
IHILKX MiKpPOEJIeMEHTIB.

J1st rpyHTIB 30HU MilllaHUX JIiCiB Ta JIicOoCTe-
nosoi 30Hu (pH 4,2—6) crioctepiraerbes Tpsi-
Ma 3ajexHicTh Mixk BatoBuM BMicToM (Co, Cu,
Ni, Zn) Ta BMicToMm pyxomux opmM. Ls 3anex-
HiCTh He (PIKCYETHCS IS TPYHTIB CTEIIOBOI 30HN
(pH 6,5—7,5). lle noB’s13aH0 31 3MiHOIO PiBHS
KMCJIOTHOCTI TPYHTIB, 110 MPU3BOAUTH A0 YIIO-
BiJIbHEHHS Mirpailii MikpoeJeMeHTiB YHACTiA0K
30iIbLLIEHHS YaCTKH BaXXKKOPO3UMHHUX (OPM.

IHIIa cuTyallist oa0 PyXOMOCTi €J1EMEHTIB Y
rpyHTax YopHoripcbkoro macuBy Kb3 — 6ypo-
3eMHi I'PYHTU MaloTh Kuciay peakuito (pH 35,2),
TOOTO 4YacTKa pPyxoMux (opM MiKpOeJIeMEHTiB
MMOBMHHA OyTH JOCTaTHHO BMCOKOIO, ajie BMICT
y I'PYHTOYTBOPIOBaAJILHUX MOPOaxX KapOOHATHOT
CKJIaJIOBOI 3aKPiTlJIIOE eIeMEHTH Y KapOOHATHI i

dopwmi, sKa € BaxkopozunHHow [13]. IMTornu-
HaHHS MIKpPOEJIEeMEHTIB I'PYHTOM BiIOyBa€ThCS
Pi3HUMHU LLISIXaMHU: MiKpOEJeMEHTH MOXYTb
BXOAUTU [0 CKJIaAy TNONIMHEHUX KaTiOHiB,
KPUCTAJIIYHUX I'PATOK IJIMHUCTUX MiHepasiB y
pe3ysbrari i30MOpGHOro 3aMillleHHS; MOXYTb
agcopOyBaTUCs Ha MOBEPXHi KOJOITHUX YaCTU-
HOK. HaiiGinbile 3HaYeHHSI Ma€ 3aKpillJIeHHS
MiKpO€JIEMEHTIB Y KpUCTaJIiuHilt rpaTLi.

Y mocmigkeHHSIX BITYU3HSIHUX i 3apyOiKHMX
BUEHUX IMOKa3aHO, 1110 3a BiICYTHOCTI CUJIBHOTO
TEXHOT€HHOTO 3a0pYAHEHHS KEPETOM HaIX0-
JIDKEHHSI Y TPYHTU MiKpOEJIEMEHTIB € MiAcTuIa-
fo4i MaTepuHCHKi TTopoau [14, 15]. Tomy Oymno
BMKOHAHO KOpEJSLiiHUI aHajli3 MiX BMiCTOM
MiKpOEeJeMEHTIB y TPyHTaxX i I'PYHTOYTBOpPIO-
BaJIbHMX MOPOAAX 3aMOBiAHUX 30H (TadJ. 4).

HeoOxigHO Big3HAUMTH, 110 HAWTICHIIIWNA
MO3UTUBHUN Kopensuiitauit 38’130k (r 0,8—
0,9) MikpoeJeMeHTIiB y I'PYHTOYTBOPIOBaJIbHUX
rnmopojax i TpyHTaX MPOCTEXKYEThCS Ha TEPUTO-
pii YopHoripcbkoro macuby KB3. I'pyHTOyT-
BOpPIOBa/IbHI MOPOAU — JeII0BiajbHI BiaKJIaau
CepPeIHBOCYIJIMHUCTOTO MEXaHIUHOIO CKJIaLy,
a TIMHUCTUX CJAHIIiB Ta apriliTiB — BaXXKOCy-
mIMHUCTOrO. INIMHUMCTI MiHEpaiu KpehHaoBUX i
MajeoreHOBUX BiIKJIaiB € Pi3HUMMU 3a CTATICTIO
CKJIay He3aJIesKHO Bif (hallialbHUX YMOB HaKO-
nuyeHHs ocafniB. CKiageHi BOHM Timpociiona-
MM i3 HE3HAYHUMMU JOMIllIKaM1 TOHKOIMUCIIePC-
HOro KBaplly, XJIOpDUTY Ta MOHTMOPWJIOHITY. Y
Mpoleci BUBITPIOBaHHSI aJeBpPOJMUTOBA CKJa-
noBa (IIIIEeBUX BigKIamiB, TIpelcTaBlieHa 3ep-
HaMU KBaplly, njariokjasy, KaaieBUX NOJbOBUX
LIMAaTiB, JIyCOYKaMM MYCKOBHUTY, XJOPHUTY Ta
0iOTUTY, MiAAA€ETHCS TiAPOJi3y 3 MOJANbIIUM
ayTUTEHHUM MiHepalIoyTBOpeHHSIM. Ilpn 1bo-
MY CKJIaJl HOBOCTBOPEHUX IIIMHUCTUX MiHepaliB
YCIaJKOBYE CKJIa[ BUXiTHUX mopia. Came 1M i

Tabnuis 4. Kopensmiiina 3anexHuicts (KoedinieHTH KopeJisuii) Mi2k BMiCTOM MiKpoeJIeMeHTIB Y I'PYHTAX Ta I'PYHTOYTBOPIO-

BAJIbHUX MOPOJAX 3aMOBiTHUX 30H

I'pyHT B Co Cu Mn Mo Ni Zn
qeptono-misomicTini . 0.6 0,6 0.8 0,7 0,6 0,5 0,6
OJIICbKUI TPUPOAHUIA 3aMTOBiTHUK
CBlTnO-Clpl:u?[ cepeguwcymnnmcmﬁ 0.6 0.7 0.5 0.6 0.4 0.6 0.6
[MpuponHuii 3anoBinHUK «Po3rouus»
EB]T:IIO—CIIJIL/’IP’I HerKocyFJIHHHCTHﬁ 0.5 0.6 0.6 0.7 0,5 0.6 0.7
aHiIBCHKUI TPUPOTHUI 3aMOBITHUK
‘loprosem nipaeHHuii 4 0,7 0,7 0,5 0.6 0,6 0,7 0,7
Biochepnuii 3anoBinHUK «AckaHiss HoBa»
TeMHo-§ypnﬁ l:lpCbKO-J'llCOBHP’I 0.8 0,9 0.9 0.9 0.8 0.8 0.8
Yopuoripcbkuii Mmacu Kb3
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Puc. 4. 3anexHicTs MiX BMic- —0,2 Co Cu Ni Zn
TOM I'yMYCY Ta MiKpOeJIeMEHTIB I
Y TPYHTAX SATIOBIHILX 30K 4 — i I Jliarma3oH 3MiHU 3HaYEHb
Mi BMiCTOM IyMycy i BaJIOBUM —06L xoeditiera Kopenswii R

BMiCTOM, 6 — MiX BMICTOM Ty-
Mycy i pyxomux (popm

MOSICHIOEThCS CUJIbHUM KOpeNsILiiHUi 3B’ 130K
TPYHTIB Ta TPYHTOYTBOPIOBAILHUX MOPiI.

Takox My mpoaHamizyBajiM 3B’SI30K BMIiCTy
TyMyCy y TIPyHTax i MOBEHiHKM MiKpOeJIeMeH-
TiB (3MiHA BMIiCTY BaJIOBOTO Ta pyXoMuX (pOpM).
HepHoBo-nia3zonucti rpyHTU Ilojiccst MaloTh
HU3BKY pOIIOYiCTh, OOYMOBJICHY HU3bKUM
BmictoM rymycy (0,7—2,0 %), njast HUX Xapak-
TepHa BHCOKAa KHUCJOTHICTh Ta HE3aJ0BilbHi
¢izuko-ximiuHi BmactTusocTi [12, 13].

Y ryMmycoBoMy I'pYHTOBOMY TOPM30HTI 3aI10-
BimHWKa «Po3Touus» BMIiCT TyMycy Moxke H0-
caratu 6—10 %, cepenniii — 3 %. Y rpyHTax
KaHiBcbKOro nnpupomaHOro 3anoBigHUKA Cepel-
Hili BMicT Tymycy ckianae 2,3 %, y YopHO3eMax
NiBIEHHUX 3anoBigHUKa «AckaHiga Hosa» no-
csrae 6 % [10].

VY 0yposzeMmHux rpyHTax YopHOripchKOro Ma-
cuBy KBb3 rymycoBuMit TOpM30HT HETJIMOOKWUIA,
Bim 12 go 25 cMm, Mae cipo-0Oype 3adapBieHHS,
00pe BUpaXkKeHY 3€pHUCTO-IPiOHOropixyBaTy
CTPYKTYpY, SIKa pa3oM 3 yJIaMKaMU KOPiHHUX
opia 3yMOBJIIOE 1O0OPY APEHOBAHICTD i CIIPUSIT-
JIMBUIA BOJHO-MOBITPSIHUIA pexXuM Oypo3eMiB.
IpanynoMeTpuuHuMil ckian Oypo3eMiB 31e0iJib-
IIIOTO CEePeAHbO- i BaXKOCYIJTMHUCTUMA, pimiie
JIETKOCYTJIMHUCTUI. Bypo3emMu MaoThb BHUCO-
Kuit BMicT rymycy (mo 10—15 %, y cepeaHbomy
12 %). 3BU4aitHO r'yMyCOBaHMI1 BeCh IPYHTOBUIA
npodinb. Ckiaa rymycy 0ypo3eMiB He 3a/IeXXUTh
BiJl MOPOIHOIO CKJIaMy Jicy: BiH MpUOANU3HO Of1-
HaKoOBUI y OYKOBOMY, i B SUTMHOBOMY Jlicax.

PocnmuHam GepyTh aKTUBHY y4acTb y (hOpPMY-
BaHHI TYMYCy I'PYHTY i TUM CaMUM ONOCEpe-
KOBaHO BILJIMBAIOTh Ha aKyMYJISILiIO MiKpoeJe-
MEHTIB y rpyHTax. OIMH i3 OCHOBHUX MPOLIECIB,
1110 BIUIMBAE HA PYXJIUBICTb Y IPYHTI — 3aKpi-

6

IUIGHHSI OpPraHiYHOI pPEYOBMHOIO, SIKE 3Miii-
CHIOETbCS BHACHIMOK YTBOPEHHS BaXXKUMU
MeTajlaMy COJIeli 3 OpraHiYHMMM KMCJOTaMHu,
ajacopOl11il KaTioHiB Ha MOBEPXHI OPTaHIYHUX Ta
OpraHoMiHepaJbHMX KOJIOiZHUX cuctem |[13].
Came TOMy MirpauiiiHi MOXIMBOCTI MiKpoee-
MEHTIB Ta iX MOIVIMHAHHS POCIMHAMU MepeBaK-
HO 3HUXKYIOThC [ 16].

J1st BUSIBJIGHHSI CITiIBHOI Fe0XiMiuHOI MOBe-
IIHKWA MIKpOEJIEeMEeHTIiB Ta BMiCTOM T'yMYyCy MO-
OynoBaHO rpadiku KOpesuiiHUX 3aleXKHOC-
Teil (puc. 4). BincyTHiCTh OMHO3HAYHOI MPSIMOL
3aJI€3KHOCTI Yy TPYHTaxX BaJIOBOTO BMiCTY MiKpoO-
eneMeHTiB Binm BMicTy Tymycy (Ni, Cu) cBiqumTh
Mpo Te, 10 3a HAWBUILIOIO BMICTYy TYMYyCy He
CIOCTepiraeTbcsl HAWBUIIUI BMICT MiKpoee-
MEHTIB, 110 MOXe OyTH MOB’SI3aHO 3i 3HAYEH-
HsM pH rpyHTiB. 3i 36iJIbIIEHHSIM KUCAOTHOCTI
I'PYHTIiB MOKHa IIPpUIYCKATU 3011bILIEHHS BMiC-
Ty pyXoMux OopM y HUX.

Mu BUSIBWIM CepedHiil MO3UTUBHUI KOpe-
Jgauiianii 38’430k (r 0,5—0,7) Mix BMicTOM
TYMYyCY y BEpPXHiX LIapaxX IPYHTIB i BMiCTOM Yy
HuUX pyxomux dopm Zn, Co Ta ciabKy Kope-
JIALII0 3HaYeHb BajioBoro Bmicty (r 0,2—0,5)
3 Cu, Ni. Y Toi1 Xe yac cnabKkuii HeraTUBHUM
KOpeJIsLiiHUI 3B’ 130K CIOCTepiraeTbes Mixk B
i Mo. Cynsun 3 KoedillieHTiB KOpesIii, CTy-
IIiHBb 3B’S13KY 3 TYMYCOM 3MEHIIIYETHCSI B TAKOMY
MOpsIIKY (3a 3MEHIIEHHSIM BaJIOBOIO BMICTY):
Mn > Zn > Co > Cu > Ni > B > Mo; 3a BMicTOM
pyxomux popMm — Zn > Co > Ni > Cu.

st eneMeHTiB, sIKi MalOThb CIabKy KopeJsi-
Lil0 3 TYMYCOM, CYTTEBIILIMMU BUSIBISIOTHCS
iHIIi (popMM 3aKpiTJIeHHS B IPYHTOBIH cHCTEMI,
HiXK 3aKpilIeHHSI TYMYCOBUMHU PEYOBUHAMM.
Ha nipoliec 3akpirieHHs BaXKKKUX METaJliB TyMy-
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Puc. 5. O0’exTn 10CTIIKEHHS: @ — JUCTS Iy0a; 6 — TOJKU COCHU; 8 — KyIMHA 6araToKBiTKOBA; ¢ — MUPiii MOB3Y4 Uit

COBMMM PEUYOBMHAMM BILUIMBAaIOTh HEBpaxOBaHi
daxTopu: GpaxkIiiiHUII CKJIamg TYMYCY, YMOBH
30BHIIITHHOTO CEPEOBHIIIA TOIIO. 3a 30iTbIIeH-
HsI BMiCTYy TYMYCY B IDYHTi noHan 5,5 % crnocte-
pIraeThCsl 3HUKEHHS BMICTY PYXOMHUX (hOPM Mi-
kpoenemeHTiB (Cu, Mn, Co, B), 1o mos’s3aHo

Ta6muis 5. BMicT MikpoesieMeHTiB (Mr/Kr) y pOCIMHHOCTI

3 BiTHOCHO HU3bKOIO 0iOr€eHHOIO aKyMYJISILIiE€0
LUX €JEMEHTIB y HalOUIbll I'YMYCOBaHMX 1lIa-
pax IpyHTY Ta Mirpaii€io BHU3 3a TTpodieM.
Jocaidncenns pocaun. AHTPOTIOTEHHE 3a0py/-
HeHH4 6iocdepu mopyllye MpUPOAHi Gioreoxi-
MiYHiI LUMKJIW €JIeMEHTIB, 110 MPU3BOAUTH A0

3anoBignuKiB IToicbkoro Ta «Po3rouusi», 6ioreoximviuni Koedimientn — Ax, BXA

TTpuponHmii 3anoBiqHUK «Po3TOYusI» TTonicbKuit NPUPOIHMIA 3aTTOBITHUK
XimMiuHuUit
€JIEMEHT It OJII;/Ir /cl(();:HI/I, Ax J_[I/I(I\‘;"l‘;; f(?lﬁy’ Ax Ik 0J11;[1/1r ;:l(()rcm/l, Ax HI/I(I\)::; ]1(113;6}7, Ax
7n 75 6 32 5 73 4,9 45 3
Ag 0,04 0,8 0,03 1 0,035 3,9 0,023 2,6
Cu 12 5 25 4 12 7 14 6
Mn 400 2 1300 4 640 2,4 1000 3,8
Mo 0,47 3 0,4 3,5 2,1 1,8 3 2,5
Pb 3,9 1,9 4,3 2,3 11 0,9 8 1,4
Ni 3,2 1,7 3,1 2,5 3,9 0,4 2,8 0,3
Co 1 3 1,25 4 1,2 1,1 1,28 1,2
Ba 54 0,9 380 1 42 0,125 250 0,2
Cr 5 0,7 5,5 0,6 5 0,3 5,6 0,3
BbXA 25 27,9 22,8 21,3
[Ipuponuuii 3anoBinHUK «Po3rouusi» [Monicbkuii MpUPOIHMIA 3aMOBIAHUK
XimMiuHUi
€JIEMEHT JlucTst KynuHu, Jlucts nupito, Jlucta kynunu, Jlucrs nupito,
MTI/KT Ax MT/KT Ax MT/KT Ax MTI/KT Ax
Zn 65 3,0 60 1,9 22,5 2,0 35 2,3
Ag 0,04 1,2 0,05 2,9 0,01 0,8 0,02 2,2
Cu 25 4,0 24 2,7 13,5 6,0 13,5 4,0
Mn 290 0,7 200 0,5 100 1,0 50 1,0
Mo 5 2,5 6 3,0 0,8 1,7 0,6 1,3
Pb 1,2 3 0,7 1,35 0,2 1 0,1
Ni 7 0,5 7 0,5 3 0,3 3 0,3
Co 5 2,7 2,0 1 0,9 1 0,9
Ba 260 1,0 230 0,9 110 0,6 50 0,3
Cr 16 0,5 17 0,7 5 0,3 5 0,3
BXA 17,4 15,8 13,8 12,8
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Puc. 6. KoedirieHT HionoriaHoro nmormuHaHHsI (Ax) pociuH Ha Teputopii: a — [1oichkoro MpUPOIHOTO 3aMOBiTHMKA (30HA MillIaHUX

JiciB), 6 — MPUPOIHOTO 3aMoBiTHMKa «Po3Touus» (30Ha JicocTenoBa)

MOpYIIEHHS 0i0reoXiMigYHOI piBHOBaru B CUCTeE-
Mi IPYHT — pocauHa. BMicT i po3noaia Mikpo-
eJIEMEHTIB y I'PyHTaX i POCIMHHOCTI pO3IJisiaa-
IOTb SIK OJIMH i3 JiarHOCTUYHMX MTOKA3HUKIB, 1110
XapaKTepU3yIloTh €KOJIOTO-TeOXiMiuHUI CTaH
(boHOBUX TEpUTOPITA.

CTyniHb BIUIMBY MiKpOEJIEMEHTIB Ha CHUCTE-
MYy TPYHT — pOCJHMHA 3aJIeXKUTh BiJ OydepHOi
31ATHOCTi Ta COPOLIMHUX BIACTUBOCTE I'PYyH-
Ty [14]. Baxki 3a rpaHyJIOMETpUYHUM CKJIaIOM
IPYHTH, 10 MiCTITh 0araTo opraHiuHoi peyo-
BUHM 1 MalOTh YHACJIiIOK 1IbOTO BUCOKY COPO-
LiliHY 3JaTHICTh, MOMIMHAIOTH 3HAUYHY YaCTUHY
MiKpOEJIEMEHTIB, IKi CTalOTh MEHII CXUJIbHUMU
JIo Mirpauii i, BiIMoBiIHO, HEAOCTYITHUMM JIJIST
pocavH. Y MilllaHUX i CYMilllaHUX MaJoTyMycC-
HUX TPYHTaX HeTaTUBHUI BIUINB BaXKKNX MeTa-
JIiB MPOSIBJISIETbCS CUJILHILIIE.

BunoBa mpuHanexXHiCTh POCIUH — OJIUH i3
YMHHUKIB, 10 BU3HAYa€ BUOIPKOBICTb aKy-
MYJIsILil XiMiyHUX eemeHTiB [17, 18]. s no-
PIBHSIHHSI TOCJiI>)KEHO OAHAKOBiI TUMW POCIUH
30H MilllaHUX JIiCiB: JepeBa — JIUCTS Aybda Ta
TOJKW COCHHU; Ha3eMHi YaCTMHU OaraTopiuHux
TpaB’STHUCTUX POCIAWH — KYIUHMU Ta IUPilo.
O0’exTH JOCHiIKeHb 300paXkeHo Ha puc. J.

Kymuna GararoksitkoBa (Polygonatum mul-
tiflorum (L.) All.) — OararopiuHa TpaB’sIHUCTa
pociavHa poauMHu xonogkoBux 30—60 cM 3a-

BBUILKU. Y TPYHTiI pO3TAIllOBYETHCSI TOPU30H-
TaJlbHe KOPEHEBUILE, CTeOJI0 ToJie, JIUCTKU J10-
BracTi. LIBiTe y TpaBHi-4epBHi MPOTITOM MiCsILIS.

[Mupiit moB3yuutii (Elymus repens (L.) Gould) —
OaraTtopiyHa TpaB’sSIHUCTa pPOCJAMHA 3 JIOBTMM
MnoB3y4ynuM KopeHeBuieM. Ctebna Mmpsmi, JTUCT-
Ky 3—10 MM 3aBIIMPILKU, CYLIBITTS — TPSIMUIA
CKJ1agHMI KoJioc (10 15 ¢cM 3aBIOBXKM).

CocHa (Pinus sylvestris 1..) — BUI XBOMHUX
nepeB poauHu cocHoBux. JlepeBo 20—40 M BU-
COTOI0, 3 TIPSIMUM BHUCOKO OYMILIEHUM BiJl TiJIOK
ctoBOypoM. KopeHeBa cucTteMa CTpUXKHEBA.
YKOpoueHi ImaroHn HeCyTh IBi XBOIHKM 4,5—7 cM
3aBJIOBXKU, 3BEPXY BUIYKJIi TEMHO-3€JI€Hi, 3HU-
3y — K0JIOOYACTi, 3arOCTPEHi, YaCcTO CKpYyYeHi,
TPUMAIOThCS 3—5 POKIB.

Hy6 3Buyaiinuii (Quercus robur 1..) — BUn ne-
peB pomnHN OyKoBUX pomy ayd. depeBo 20—50 m
3aBBUIIIKMA 3 IIaTPONOMiOHOI0 ab0 IITMPOKOITipa-
MiJaJIbHOIO KPOHOIO i MillHUM rijuisiM. CTOBOYp
3aBTOBIIKU 1—1,5 M, JIUCTKU 4Yepro.i, KOPOTKO-
YEepeLLKOBi, TOHU3Y 3By:KeHi, 7—40 CM 3aBIOBXKKMN.

V pesynbrati aHaTITUYHUX AOCJIiIXKEHb yCTa-
HOBJIEHO BMICT MiKpO€JIEMEHTIB Y POCIMHHOCTI
i BUKOHAHO CTaTUCTUYHY 0OpOOKY JaHUX 3 Me-
TOIO BUSIBJIEHHSI MeliaHHMX 3HaUY€Hb BMIiCTY Mi-
KpoeJieMeHTiB (TabJ1. 5).

VHiBepcalbHUM MOKa3HUKOM iIHTEHCUBHOCTI
0i0JOTiUHOTO TOTJMHAHHS eJIeMEHTIB € Koedi-
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Puc. 7. bioreoximiuHa akTHBHICTh pociuH (BXA) 3amnoBinHu-
KiB: 1 — Ilomicbkoro (30Ha MimaHux JjiciB); 2 — «Po3touus»
(nicocTenoBa 30Ha)

LiEHT 0i0JOTiYHOro TOTMMHAHHA (AXx) — Bin-
HOIIIEHHSI BMICTYy €J1eMEeHTY B POCJIMHI 10 ioro
BMicCTy y IpyHTi. OTXe, 3HaueHHs1 Ax > 1 cBia-
YUTh IPO TE, IO POCIMHU HAKOIMYIYIOThH IIeB-
HUIA €JIeMEeHT, TOOTO € MOro KOHLeHTpaTopa-
MU, a 3HaueHHs Ax < 1 BKasye, 1110 POCIMHU €
JIEKOHILIEHTpaTOpaM1 XiMiYHOTo ejeMeHTy [3].
BinnoBinHO, nOCHiIKeHi HaMU JepeBHi pOCIU-
HU MillIaHUX JIiCiB (COCHA Ta mMy0) HalleXKaTh IO
KoHLeHTpaTopiB (Ax > 7—3) Cu, Zn, Mn, Mo,
a TpaB’SIHUCTI (KyINuHa, MUpiil) — J10 KOHLEH-
tpatopiB Cu, Zn, Ag, Mo, Co. IHIIuX eneMeH-
TiB i3 JOCHiIKEHUX 1li POCIMHU HE HAKOIUYY-
I0Th. AXx MIKpPOEJIEMEHTIB, BU3HAYCHUI Y POC-
nuHax Ilojickkoro mpUpomgHOro 3amoBigHUKA
Ta 3anoBigHuKa «Po3rouust», imocTpye puc. 6.
MoskHa 3a3HauYUTHU, 110 Y 3B’SI3KY 3 HeIOoCTaT-
HbOIO 3a0e3MEYEHICTIO AECPHOBO-MiA30JUCTUX
I'PYHTIB 3anoBigHuKa [Toaiccs 1OoCTyITHUMU 151
nornuHaHHS popmamu Cu poCIMHYT eHEePTiitHO
HaKOITMYYIOTh LIei eJIeMeHT: nepeBa (Ax 6—7),
TpaBu (Ax 6—4).

s KiJIBKICHOTO  BMpaXK€HHSI  3arajibHoi
3[JaTHOCTI POCJIMH 10 KOHILIEHTpaLlii MikpoeJie-
MEHTIB pO3paxoBaHO 0ioreoxiMiuHy aKTUBHICTh
Buay (bXA), 1110 € cyMo10 3HaueHb AX OKpEeMHUX
MikpoeaeMeHTiB. BeanunHa BXA 3anexuTs Bif
KUJIBKOCTi MiKpOEJIEMEHTIB, SIKi €HepTriiiHO Io-
[JIMHAIOTh POCIUHU. /151 pOCIMH 3alIOBiJHUKIB
ITonicekoro Ta «Po3rouusi» moGyaoBaHO TicTO-
rpamu BXA (puc. 7).

Cepen nocaimKeHUX pocJuH Halibinbia bXA
(25—27,9) BnmactuBa AEpeBHUM POCIMHAM 30-
HU — TOJKW COCHM Ta JINCTS AyOy (3aroBiTHUK
«Po3Touus») micocTenoBoi 30HU, a LIei MOKa3HUK
JI7I1 6araTopiyHUX TpaB’SIHUCTUX POCIUH MEH-

wwmii (15,8—17,4). ¥V 30Hi Mmimanux JiciB BXA
MEHIlIa — JJIS JepeB Li 3HaUeHHSI CTAHOBJISATh
21,3—22,8, nnag OaraTOpiyHUX TpaB’SHUCTUX
pocimH — 12,8—13,8. Haiibinblre B IMX 30HaX
aKyMYJIIOE MiKpOEJIEMEHTH KyIHa.

OpepxxaHi pe3yabTaTd ToKa3zajiu OCO0Iu-
BOCTi T€OXiMiuHOi MOBEIiHKM MiKpOeJIeMEeHTIiB
MPUPOIHOTO JIAHLIOTa TPYHT — POCJIMHA 3a10-
BigHUX TepuTopili YKpaiHu B pi3HUX (Pi3UKO-
reorpadiyHux 30Hax.

BucHoBku. YcraHoBieHO BMicT BajioBuii (B,
Co, Cu, Mn, Mo, Ni, Zn) i pyxomux popm (Co,
Cu, Ni, Zn) MiKpOeJIeMeHTIB y TpyHTaX 3aIlo-
BigHuX 30H Ykpainu (ITomicbkuii mpupoaHuit
3aIMoBiIHMK (30HA MilllaHUX JIiciB), [TpupogHui
3anoBigHUK «Po3rouus», KaHiBcbkuit mnpu-
pOIHMI 3aMoBiTHUK (JlicocTeroBa 30Ha), bio-
chepHmii 3anoBimTHNK «AckaHig HoBa» iMmeni
®.E. ®anpu-Peitna (crenosa 3oHa), YopHo-
ripcbkuii MacuB Kapmnarcbkoro 6iocgepHoro
3amnoBinHuKa (Ykpaincbki Kapratn)). Ha ocHo-
Bi CTaTUCTUYHOI OOPOOKM JaHUX BU3HAYEHO
(GOHOBI 3HAYEHHST MiKPOEJIEMEHTIB Y I'pPyHTax.
ITokazaHo, 1110 HA PyXOMICTh €JIEMEHTIB BILIM-
Ba€ piBeHb KMCIOTHOCTI TPYHTIB: Y I'PYHTaX Mi-
LLIaHUX JiciB, JicocTenoBoi 30HU Ta YopHorip-
cbkoro macuBy Kb3 (pH 4,2—6) cnioctepira-
€TbCS MpPsIMA 3aJIEKHICTh Mi>XK BMiCTOM BaJlOBUM
i pyxomux gopM (Co, Cu, Ni, Zn). Y rpyHTax
crenoBoi 3oHu (pH 6,5—7,5) cnocrepiraerb-
Csl YMNOBIIBHEHHSI Mirpaiii MiKpoeJIeMeHTIB i
30iIBIIIEHHST YaCTKM BaXXKOPO3UMHHUX (PopM
YHACJIi10K 30iJiblIeHHS 3HaueHb pH. BusiBiieHo
cepenHiil MO3UTUBHUI KOPESLiiiHII 3B’ SI130K
(r 0,5—0,7) MixX BMiCTOM TYMYCY Y BEpXHiX I11a-
pax TPYHTIB Ta BMICTOM y HUX PYXOMUX (hopM
Zn, Co. 3a 3MeHILIEeHHSIM CTYIeHsI 3B’SI3Ky 3
TYMYCOM €JIEMEHTH 3a BaJIOBUM BMicCTOM (pop-
MYIOTb Takuii psa: Mn > Zn > Co > Cu > Ni >
B > Mo; 3a BmicToM pyxomux dopm: Zn > Co
> Ni > Cu. 3a 0ioreoxiMiYHUMHU JOCTIIKEHHS -
MM HaWMOIIMPEHIIINX POCINH 3aM0OBITHUX 30H
MiITaHMX JICiB i JTicOCTenoBO1 30HU (AepeBa —
mucta nyoy (Quercus robur L.), TOIKU COCHU
(Pinus sylvestris L.); Ha3eMHi yacTMHU Oarato-
piYHUX TpaB’sIHUCTUX POCIUH — KyINMHa Oara-
TokBiTKOBA (Polygonatum multiflorum (L.) All.),
rmupiii moB3yunii, (Elymus repens (L.) Gould))
BU3HAa4YeHa IXHs 0ioreoxiMiuyHa aKTUBHICTb. [lo-
BeJeHO, 110 Halibinblia O0ioreoxiMiuyHa aKTUB-
HIiCTb BJIACTMBA I€PEBOBUAHMM POCIMHAM JiCO-
CTEIOBO1 30HU.
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COMPLEX GEOCHEMICAL CHARACTERISTICS
OF SOILS AND PLANTS IN NATURAL RESERVE ZONES OF UKRAINE

The results of a comprehensive analysis of the microelement composition of soils — B, Co, Cu, Mn, Mo, Ni, Zn and
plants — Ag, Co, Cu, Mn, Mo, Ni, Pb, Zn (oak (Quercus robur L.), pine (Pinus sylvestris L.) perennial grasses — Kupena
(Polygonatum multiflorum (L.) All.), wheatgrass (Elymus repens (L.) Gould)) of natural reserve belonging to different physical
and geographical zones — Polessky reserve (mixed forest zone), Roztochya reserve (broad-leaved forest zone), Kanevsky
reserve (forest-steppe zone), the reserve «Askania Nova» (steppe zone), the Chernogorsk massif of the Carpathian Biosphere
Reserve (KBR, Ukrainian Carpathians), which are proposed to be considered as background. It was found that in the soils
of mixed and broad-leaved forests and the Chernogorsk massif KBR with an increase in the content of gross forms of Co,
Cu, Ni, Zn, the content of their mobile forms increases, this dependence is inverse in the soils of the steppe zone, which is
associated with a decrease in soil acidity and mobility microelements A positive correlation was revealed between the humus
content in soils and Zn, Co (gross and mobile forms) and negative — B, Mo in the soils of all reserve zones. It was found
that the greatest biogeochemical activity is characteristic of plants in the zone of deciduous forests — oak leaves (Quercus
robur L.) and pine needles (Pinus sylvestris L.).

Keywords: microelements, geochemical features, reserved zones, soils, plants, biogeogeochemical indicators.
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