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MOHITOPHUHT I PETPOCTIEKTUBHU AHAJII3 CTAHY JIICIB,
SIK YMOBA 3BEPEKEHHS TA OIITUMI3ALIL
JICOBOI'O ®OHY YKPAIHHN

Axy6a M. C.

BCTYII

Xonna kpaiHa y cydyacHOMY CBITI HE MOXeE 3aJHIIATUCh OCTOPOHB Bij
MMUTaHb 3aXUCTy NOBKULIA. I[loTouHe HECATHNITTS, 3a NAaHUMH OaraTtbox
BIUIMBOBUX BUEHHUX, € BUPILIAJIBHUM MEPIOAOM, KOJIH 1€ MOXKIIMBI JOCTATHHO
cepio3Hi KpOKH, a0W MMOMITHO 3MEHIIUTH JeCTPYKTHBHHUN BIUIHB JIIOJICTBA Ha
CTaH IUIaHeTH .

OpHi€ro 3 HaragbHAX MPOOJIEM CHOTOAEHHSA YKPaiHCHKOTO cycninLCTBa €
onTuMizalisi i OOIpyHTOBaHe TOCMO/IAPIOBAHHS Y cdepi JiciBHUITBA.
OcobmiBo rocTpo MOCTae 3ajada JICOPO3BEIACHHS y HECHPHUATIHBHX
KJIIMaTHYHMX YMOBaX CTeNoBoi 30HK Ykpainu?. CTBOpEHHS JICiB Ta IO/
3a HAMH Y CTCNOBill 30HI NMOBHHHI 0a3yBaTHCS Ha BUYCHHI INPO €IHICTH
OpraHi3miB 1 iX IOBKIJUIS, JIICOPOCIMHHUX YMOB 1 THIIB JICy Ta IOTpeOye
KOMIUIEKCHOTO ~ reorpaiqHoro  MiAXOdy, 3yMOBICHOTO  3HAYHOIO
PI3HOMAHITHICTIO MPUPOJHO-KIIMATHYHHX YMOB CTENOBOrO periony®.
VY 3B’sa3ky 3 muM YkpaiHa crana opnHiero 3 137 kpaiH cBiTy, fKi Ha
MixHapoaHii koHpepenmii OOH 3 xriMaty y ['masro y sxoBTHI 2021 poky
migmucanu  [exnapamito COP26. Kpainu-mignucantu B3suid Ha cebe
30008’ s13aHHS 10 2030 poKy 3yNHHUTH MPOLEC BTPATH JIICOBOTO MOKPHUBY Ta
posmnoyary iioro BimHOBieHHs. Y [lexnapaii iijie MOBa He PO MPUITHMHEHHS
BUpPYOOK JIiCY I Yac BEJICHHS JIICOBOTO TOCIOAAPCTBA, a TpO 3YMUHCHHSA
npakTuk 3HeicHeHHs — «deforestation»?®. Ykpaina, y xontekcti Jlexnapanii

! Exonoriuauii MOHITOPMHT JOBKiIsA. DyHKIIOHyBaHHS [EPKABHOI CHCTEMH

MoHiTopuHry noBkimist. 2017. Odiuiiinuii caidT MiHicTepcTBa 3aXHCTy HOBKULII Ta
MPUPOAHKUX pecypciB Ykpaiuu. BuiydeHo i3 https://mepr.gov.ua/content/ekologichniy-
monitoring-dovkillya.html

2 flky6a M.C., Topbanp B.A. IcTopuuHi acHeKTH CTBOpEHHs Ta OCOOIMBOCTI
(GyHKLIOHYBaHHS MOJI€3aXUCHUX HACAKEHb CTENIOBOI 30HU YKpaiHU. [lumanns cmenoeozo
nicosnagcmea ma  nicogoi  pexynomusayii  3emens. 2021. Bum  50. C. 35-42.
DOI:10.15421/442104

8 Yopua B.I., Jouenko B.JI., Bopommunosa H.B. Ekonoro-6ionoriuni oco6iuBoCTi
BiJHOBIICHHS ICPEBHUX POCIIHH B yMOBaX CTEM0BOro IIpunHinpos’s. [Tumanna cmenogozo
nicoznaecmea ma nicogoi  pexymvmusayii semens. 2020. Bunm 49. C. 101-111.
DOI:10.154.21/442009

4 Vastaranta M., Saarinen N., Yrttimaa T., Kankare V. Monitoring forests in space and
time using close-range sensing. 2020 (doi: 10.20944/preprints202002.0300.v1).
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PO KOPUCTYBaHHS JIiCaMH, 3asBWJIa 1IPO TOTOBHICTH 301JbIIYBAaTH IUIOLILY
CBOIX JCOBHX YIpymoBaHb. Y paMKax OHOBIJICHOTO HalliOHAJIbHO
BU3Ha4YeHOro BHecKy 10 [lapu3bkoi yromu B YkpaiHi Oyno mocraBiieHO 3a
MeTy 30iNbIIMTH YacTKy 3ajicHeHUX Teputopiit®. Jlns Lbporo, y pamkax
BUKOHaHHs nporpamu [Ipe3nnenTa YkpaiHu, 3a104aTKyBaIu NPOEKT «3elieHa
KpaiHa» — IHII[IaTUBY i3 3aJTiCHEHH, METa SIKOi — BUCATUTH | MiTbspI HOBUX
nepeB. [Ipoekt Oyno 3amponoHoBano y uyepBHi 2021 poky i 3rigHO 3 Horo
MTOJIOKEHHAMH 32 10 HaCTYITHUX POKIB IUTONTY JIiCiB B YKpaiHi IIaHyBalIoCsa
30UIBIINTH Ha | MIJIBIOH TeKTapiB.

Cyuacuuii nicouii poHn Ykpainu, mao 24 mororo 2022 poky, KOJH
BinOyJOCs IOBHOMAacImITaOHE 3arapOHUIIBKE BTOPrHEHHS B YKpaiHy
pociticekoi ¢enepanii, HamiuyBaB moHany 10 MinbHOHIB TeKTapiB, SKi
cknaganu 15,9 % tepuropii nepxasu®. Haxanb, 10 cbOTOIHI CHTYaLlis IIOA0
micoBoro ¢oHAy YKpaiHM 3HAYHO NOTipIIMIAcA. 3a MiBPOKY BiHCHKOBOI
pociticekoi arpecii B YkpaiHi mocTpakaano 0Ju3bK0 3 MIIH. ra JiiciB. Maibke
200 Tuc. KM? JIiCOBMX ILIONI MOTPEOYIOTh OYMIIEHHS Yepe3 MiHyBaHHS Ta
3a0pyqHEeHHSs BUOYXOHEOE3eYHUMH Ta OTPYHHUMHU 3JTUIIKAMH. AJle, TONPU
ckianHe (piHAHCOBO-EKOHOMIYHE Ta TeOTOIITHYHE CTAHOBHUIIE KPaiHu, JTiCOBI
rOCIIOJIapCTBa Ta HAYKOBI YCTAHOBHM MPOJOBXKYIOTH IPALIOBAaTH 1 HaBITH B
eKCTpEeMaJIbHUX ~ yYMOBax JOKJIAQJaloTh MAaKCHMalbHHX 3YCHIb  IUIS
30epeKeHHSI JIICIB Ta BiJHOBJICHHS pECYPCIB.

Hapasi, o apyroro 9wmraHHS TOTYETbCsA 3aKOHOMpPOeKT Ne 5650, mio
3aMpoBaJuTh 30CPEKCHHS CaMOCIMHHX JICiB; BHUKOPUCTAHHSA HOBHX
(hiHAHCOBMX MEXaHi3MiB Il KOHCEPBAIlil 3eMeJb Ta JiCOPO3BEACHHS; 3aX0I1
i3 3amobiraHHs pO3OPIOBAHHS IIACOBUIN Ta CiHOXaTe. PesynbraTu
YHCJACHHUX JOCII/DKCHb OBOJSTh, IO YCIHINIHE BHPIIICHHS MpoOIeM
CTBOPCHHS Y CTENOBil 30HI YKpaiHH CTIHKHX Ta OBTOBIYHHX IIICOBHX
yrpymnoBaHb 1 NIATPUMKH TX )KUTTEAISIIBHOCTI HA BUCOKOMY DiBHi, TOTpedye
HPOBEEHHS TIONIUOIEHAX MOHITOPMHIOBUX JOCIIIKEHb iCHYIOUHMX JIiCiB'.
Ha rtepuropii CrenoBoro ITpuaHinpoB’ss MOHITOPUHIOBI JOCIIDKEHHS JIICIB
3IIACHIOIOTBCS PETYIIPHO 3 4aciB cTBOpeHHS y 1968 pori KommiekcHol
eKCIIEIMIIT 3 JIOCII PKEHHS JIiCiB CTenoBoi 30HM Ykpainu®,

5 Camociitni icu 3axuiieHi 3ak0HoM. JIep)kaBHe areHTCTBO JTICOBUX PECYPCiB YKpaiHHu.
2022. Buitydewo 3 https://forest.gov.ua/news/samosijni-lisi-zahishcheni-zakonom

6 Bonoxogerp FO. Hagimo Vpaini depxaBuuit @onp nicoBoro rocrnopapersa. 2022.
BuyueHo 3 http://www.lesovod.org.ua

" AnexceeB A.C. MOHUTOPHUHT JIeCHBIX eKocHcTeM: yueOHuk. Jlenunrpan, 2010. 249 c.

8 T'opeiiko B.A. BuoleHOIOrHYECKIE MPUHIIUIBI CO3/aHHSI UCKYCCTBEHHBIX JIECHBIX
HAaCaXIECHWII B CTENHOW 30HEe. [lumanmnsa cmenogo2o Jico3nHaécmea ma JAico60i
pexynvmugayii zemens. 2018. Tom 47. C. 29-39.
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1. TeopeTnyHi 3acaau eKOJOTiYHOT0 MOHITOPHHTY JiciB

MOHITOPHHIOM IOBKULIA a00 €KOJOTiYHUM MOHITOPHMHIOM HA3WBAIOTh
KOMIUIEKCHY  HayKOBO-iH(OpMAIliiHy = CHCTEMy  perjiaMeHTOBaHHX
MepioANYHNX Oe3MepepBHUX, JOBTOCTPOKOBHX CIOCTEPEKEHB, OMIHKH 1
NPOTHO3y 3MiH CTaHy MPHPOJHOIO CEPEJOBUIA 3 METOI BHSBICHHS
HEraTUBHUX 3MiH 1 HAJIaHHS PEKOMEH allill 3 iX ycyHeHHs a6o ocnabnenHs®.

MOHITOpUHT JICIB € CKJIaJIOBOIO YaCTUHOIO CHUCTEMH iH(OpMAIiiHOT
MATPAMKH YOPaBIiHHA JHicaMH 1 SBIIIE COOOI0 CHCTEMY PETYIISIPHHIX
CIOCTEpeXKeHb, OIIHKM Ta aHajidy iHdopmanii mnpo cTaH JIiCiB Ta
MPOTHO3YBAaHHS HOro 3MiH 3 MeTolo 3abesnedeHHS iH(pOpMAaiiHO-
aHaJIITHYHOT MiATPUMKH yIIpaBJiHHs jticamu’,

MoHITOpHHT JiciB MOBHHEH 3a0e3meuyBaTi 00’ €KTHBHE, pETyIsipHE, Ta
CBO€YACHE OTPUMaHHs iH(OpMAIIli 00 TUHAMIKH CTaHy JICOBHX 00’ €KTIiB
Ta TPOTHO3y PO3BUTKY cCHTyaniiil. HarioHanbHUM 3aKOHOJIABCTBOM Ta
nocraHoBamu Ypsay (mocranoBa Kabinery MinicTpiB Ykpainu Bif
30.03.1998 p. Ne 391) B VYkpaini mepembaueHO CTBOpEHHS IepiKaBHOI
CHCTEMH MOHITOPMHIY JIOBKiJ/UIS, B TOMY YMCIIi i MOHITOpHUHTY JticiB?

3nilicHEeHHSI MOHITOPHHTY JIiCiB TOBUHHE 3a0€31eUyBaTH:

— OIEpaTHBHICTh Ta SKICTb INEPBHHHHMX JaHUX IPO EKOJIOTIYHHN
CTaH JICIB;

— MI/IBUILEHHS PIBHS OOIPYHTYBaHHS NMPUHHATTS pillleHb 3 yIPaBIiHHS
JIcaMu;

— 301IbLICHHS PIBHS aJIeKBATHOCTI MK PEAIbHUM EKOJIOTIYHHM CTaHOM
JIiciB Ta foro iHGOpPMAaIiTHOI0 MOJEILTIO;

— MOKpAIIEHHsI IKOCTI 1HPOpMAIIii PO CTaH JICiB MUISXOM 3aCTOCYBaHHS
Cy4acHMX  METOZIB  JOCIHI/DKCHHS,  KOMIT'IOTEPHHUX  IIporpam  Ta
iHpOpMAaiHHIX TEXHOIOTIH.

Cepe1 3aBJ1aHb MOHITOPHMHTY JIiCiB OCHOBHMMH € TaKi'®:

— iHpopMamiiHO-aHANITAYHA MATPUMKA PIOICHb MIOJO0 VIPaBITiHHS
Jicamu;

9 Kosanenko [O.JI. MOHITOpDHHT JOBKi/UI: KOHCTEKT JEKIiH JUIsl CTYJEHTIB
XapkiBcekoro Ham. yH-T micek. rocm-Ba iM. O.M. Bekeropa. Xapkis: XHYMI'II im.
O.M. Bekerosa, 2020. C. 4-5.

10 Bykma 1.&. IMpuHuunu no6ya0BH GaraTopiBHEBOI Mepeki AITIHOK MOHITOPHHTY
niciB Ykpainu. Jlicienuymeo i acponicomeniopayia : 30. Hayk. npanp. 2004. Bum. 107.
C. 242-251.

11 HapyanpHMil MOCIOGHUK IJIs BHBYCHHS JVMCLUILTIHH «MOHITOPUHT JTOBKIJUISD) IS
CTYZIeHTIB HampsMKy miarotoBku 6.040106 «Exomnoris, 0oXopoHa HaBKOJHIIHBOTO
cepenoBHIIa Ta 30aaHCOBaHEe IPUPOJOKOPUCTYBAHHS» OCBITHBO-KBaNi(iKAIIHOTO PiBHS
«baxanaBpy, [Tonrasa: ITonrasa HTY, 2016. 117 c.

12 https://forest.gov.ua/monitoring-lisiv-ukrayini

13 TapakanoB B.Jl. MOHHTOPHHT JIECHBIX 3KOCHCTEM: yueOHOe mocobue, Boponesk:
Boponexckas rocynapcTBeHHas ecotexuudeckas akagemus. 2006. C. 25-30.
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— TpHUBali JOBrOCTPOKOBI CHCTEMaTH4HI CIOCTEPEKEHHS 3a CTaHOM
JCOBUX €KOCHUCTEM YKpaiHH 3 METOI0 OTPMMAaHHS ITOBHOI, 00’€KTHBHOI Ta
cBO€vacHOT iH(opMaIlii o0 Horo MOTOYHUX 3MiH;

— BHUSIBJICHHS Ta OLIiHKA (PAKTOPIB JOBKIJUIA, IO BIUTUBAIOTH HA CTAH JIICiB,
OlIiHKa MacIITa0iB NOTipIICHHS CTaHy JICIB, 3’ICyBaHHS IPUYHH 1 MEXaHI3MIB
3MIHM  CTaHy JIiciB, BH3HAYeHHA 3aKOHOMIpPHOCTEH IX  cCTanoro
(YHKIIOHYBaHHS 1 NPOTHO3YBaHHS IUHAMIKM (DYHKIIOHYBaHHS JIiCOBHX
€KOCHCTEM.

MoOHITOPHHT € ©0araTopiBHEBOIO CHCTEMOIO CIIOCTEPEKEHb Yy SIKii
BHIUIAIOTE JBa pIBHI: ©KCTEHCHBHHH Ta iHTeHCHBHUH. [Ipu3HadeHHS
€KCTEHCHBHOT'O MOHITOPHUHTY IOJISIra€ y OTpUMaHHI iHpopMarii npo 4acoBy
Ta TPOCTOPOBY IMHAMIKY CTaHy JICiB i BH3HAYCHHI TEPUTOPIH, HA SIKHX
BiIOyBalOThCs CyTTEBI 3MiHM craHy JiiciB. CyTHICTIO IHTEHCHBHOTO
MOHITOPHHTY € BHBYCHHSA 3aKOHOMIPHOCTEH IWHAMIKM CTaHy IICiB Ta
BUSIBJICHHS TOJIOBHHUX (DAaKTOpiB, II0 BH3HAYAIOTh CTaH JICiB (OLIHKa
HPHYMHHO-HACTIIKOBHX B3a€MO3B’A3KIiB Y CHCTEMI «JIic — TOBKimLII» )14,

3akoHoM VYkpainu, ct. 20, 22 ,IIpo 0XOpoHYy HaBKOJUIIHHOTO
MIPUPOTHOTO CEPEAOBHINA» IepeA0aueHO CTBOPEHHS JEPKaBHOI CHCTEMH
MOHITOPUHTY JOBKUJUII Ta TPOBEICHHS CIIOCTEPEKEHb 3a CTaHOM
HaBKOJIMIIHBOTO IIPUPOJHOTO CEPElOBHINA, PIBHEM HOro 3a0pyIHEHHS.
BukonanHs 1ux (QyHKIH mokimageHo Ha MIHOpUPOAM Ta iHII [EHTPaTbHI
OpraHM BHUKOHABYOi BIAaaH, SKI € CyO’€KTaMH JAEpXaBHOI CHCTEMH
MOHITOPUHTY JOBKUUIS, @ TAaKOX IMiANPUEMCTBA, YCTAHOBU Ta OpraHizarii,
JISIBHICTD SIKUX TPU3BOIUTH ab0 MOXKE MPU3BECTH 0 IOTIPIICHHS CTaHy
JOBKIJLISL.

OCHOBHI MpUHIMIY (YHKIIOHYBaHHS JIEPKaBHOT CHCTEMH MOHITOPHHTY
JNOBKULIS BW3HaueHi y moctaHoBu KabGinery MinicTpiB VYkpaiHu Bin
30.03.1998 Ne 391 «IIpo 3aTBepmxeHHs [1oy105keHHS PO AEPKABHY CUCTEMY
MOHITOPUHTY JOBKULISD».

VY cyuacHiii aep)kaBHii cUCTEMI MOHITOPUHTY TOBKULIS YKpaiHu (yHKIIT
1 3a7a4i CIoCTepeXeHb Ta iHpOpMaiHHOTO 3a0e3MeYeHHs BUKOHYIOTh BiciM
cy0'ekTIB ~ cuUCTeMH  MOHITOpWHTY:  MiHnpupoau,  MiHicTepcTBO
HQ/I3BUYAMHUX cuTyamiii, MiHicTepcTBO OXOpOoHH Tpupoau, MiHarpo-
moyiThky,  MimkuTiokomyHrocr,  Jlepxksoarocn,  Jlepkkomiticrocril,
Hepxkomzem. IlinmpuemcrBa JlepKKOMIIICTOCIY NPOBOJSATE MOHITOPHHT
JIICOBOT POCIMHHOCTI y 24 00JacTsIX KpaiHu. PerysipHo 31iCHIOEThCS OIIiHKA
OioMacH, TOIIKO/DKEHHS 11 OIOTHYHHUMM Ta aOlOTHUYHMMH YHWHHUKAMU,
MIPOBOJUTBCA OOJIK MHCIHMBCHKOI (hayHH, OiOpi3HOMAHITTS, NPOBOAATHCS
PadioNIOTiYHI BUHAYEHHS TOIIO.

14 Bykmia 1.®., Ilacrepnak B.IL., IluBoBap T.C., Pexomenpauii momo po30ynoBu
JIep>KaBHOI CHCTEMH MOHITOpUHTY JiciB Ykpainu. XapkiB: YkpH/IIJIT'A, 2019. 35 c.
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3aexHO Bij IIPU3HAYCHHS MOHITOPUHT [JilATh HA TaKi BUIH:

— 3aranpHU (CTaHIAPTHUI) MOHITOPHHT JOBKUUISA — I ONTHMAJbHI 3a
KIJIBKICTIO MapaMeTpiB CIIOCTEPEKEHHS B IIyHKTaX, 00 €IHAHUX B €AUHY
iH(pOpPMaLifHO-TEXHOJIOTIYHY MEPEXY, IO JAI0Th 3MOTY Ha OCHOBI OI[IHKH i
NIPOTHO3YBaHHS CTaHy MOBKULIS PETyJSIPHO pO3POOISATH  yNpaBIiHCHKI
pilIeHHs Ha BCiX PiBHAX.

—OnepatuBHUi (KpU30BHH) MOHITOPDUHI JOBKUUIL — 1€ IHTEHCHBHI
CIIOCTEpPEXKEHHS 3a IMPUPOJHUMH OO0 €KTaMH, JDKEpelIaMH TEXHOTCHHOTO
BIUIMBY, PO3TAlIOBAaHHMH y paiOHaX EKOJIOTIYHOI HAIpy>KeHOCTI, y 30HaxX
aBapiif Ta MPUPOTHMX SBHIN i3 IIKi[UIMBUMH €KOJIOTIYHUMH HaCIiIKaMH, 3
METOI0 3a0e3NeUeHHs] CBOEYaCHOTO pearyBaHHsl Ha KPH30Bi Ta HaA3BUYalHI
eKOJIOTIUHI CUTyamii i MPUHHATTS pilleHb IIONO X JNiKBimalii, CTBOpEHHSI
HOPMaJIbHUX YMOB JUIs )KUTTENISUILHOCTI HACEJICHHS Ta TOCIIOJaPIOBAHHS.

— oHoBHl (HAYKOBWIA) MOHITOPHHT IOBKUDIS — I CIeHialbHi
BHUCOKOTOYHI CIIOCTEPEKEHHS 3a BCiMa CKJIaIOBHUMHU JOBKULIA (XapakTepoM,
CKJIaJIOM, OCOOITMBOCTSIME KOJIOO0ITY Ta Mirparii€to 3a0pyJHIOIOYNX PEUOBHH,
3a peakli€lo OpraHi3MiB Ha 3a0pyAHEHHS Ha PIBHI OKPEMHUX IOIYJISLIH,
eKOCHCTEM i OiocdepH B iToMYy).

@®oHOBHI MOHITOPHUHI 3JIHCHIOETBCS B TPUPOAHUX Ta OlocdepHux
3alOBiIHUKAX, Ha 0a30BMX CTaHIIAX Ta IHIIUX TEPUTOPIAX, IO
OXOpOHsIOThCA, OIHMM 3 OCHOBHHX O0O0’€KTIB ()OHOBOIO MOHITOPHHTY
BHUCTYIAE JiC, 3 ypaXyBaHHAM yCiX HOro KOMIIOHEHTIB.

2. ®OHOBHIT MOHITOPMHT CTaHY JiCOBHX €KOCHCTEM
Crenosoro IIpuaninpos’s

VY SIKOCTI MOHITOPMHIOBHX MOKA3HUKIB (DYHKI[IOHAJIBHOTO CTaHY JiCOBUX
€KOCHCTeM BHKOPHCTOBYEThCS HHU3Ka IapaMeTpiB, AKi JalOTh MOXKIHMBICTH
HaJlaTH JETallbHy XapaKTEePUCTHKY Cy4acHOI'O CTaHy JIICOBOTO yrpyIOBaHHs,
BIICTeXHUTH 3MIiHH, IO BIIOYIHCSA Yy €KOCHCTEMaX BIIPOJOBX IEBHOTO
BiZIpi3Ky 4acy Ta c(opMyBaTd MPOTHOCTHYHI MNEPCIEKTHBU PO3BHUTKY Ta
icHyBaHHs JiCOBMX yrpynoBaHp y MaiibytHbomy'6. Tlin6ip Takux
JIarHOCTHYHUX ITapaMeTPiB SABJISIE COOOI0 TOCUTH CKIIAIHY 3a7auy i moTpedye
IIPOBEJICHHS BCEOIYHNX, KOMIUIEKCHUX, PETENBHUX Ta IIPOJIOHIOBAaHKX B Yaci
nocIimKkenst’.,

3HayHa KUTBKICTh JaHUX, OTPHUMAHUX TIpH 3MilicHeHHI (oHOBOTO
MOHITOPHHTY JiciB crenmoBoi VYkpaimm y mepiox 2000-2021 pp. i

15XayCTOB A., Peqna M. DKONOTWYECKUI MOHHMTOPHHI: 2-€ 3., WCIpP. W JIOIL
VueGHuK [uis1 akageMuueckoro Oakanaspara, Kues: Litres, 2019. — 542 c.

16 Monitopunr noBkimis: migpyunuk / 3a pen. npod. B.M. Boromo6osa. Buj. 2-re,
nepepo0On. i jomosH. Kuii: HYBIITY, 2018. C. 20-47

17 flky6a M.C. XapakTep Ta aMILIiTy1a Gi0JI0TI4HOTO KPyTrooOiry OpraHo-MiHepalIbHHX
PEUYOBHH Yy LITYYHHX JIICOBUX OioreoneHo3ax cremy /Tumanns cmenogozo aico3Hagcmea ma
nicosoi pexynobmusayii 3emensv. Migcgys. 36. nayx. npaye. Jninpo: PBB JIHY. 2003.
Bum. 7 (32). C. 99-105.
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po3paxoBaHHX Yy poOOTI TMOKA3HUKIB KOJIOOOIriB OpraHo-MiHEpaIbHUX
PEUOBMH Ta BaKKMX METAJlB, a TaKOXX HASBHICTh PE3YJIBTATIB MOJIOHUX
JIOCITIIKEHB, IPOBEJCHUX Y MONEPEIH] POKH, MOYMHAIOYY 3 YaciB CTBOPEHHS
npod. O. JI. Bemprapmom y 1968 poui KomruiekcHoi excneauiii 3
JOCIIDKEHHS JICIB CTemoBOi 30HM YKpaiHH, Ja€ MOXIHUBICTh OI[IHUTH
cydacHui ctaH JiciB Ilpucamap’ss JIHIMPOBCBRKOTO W HamaTH IMPOTHO3 iX
MOJATBIIOTO PO3BUTKY.

YV X071 mpoBeIeHHsT MOHITOPUHT OBUX JIOCIIIDKEHB OYJI0 BUSBIICHO 3MiHH (DyHK-
IIOHAJIBHOT OpraHi3arii JICOBUX €KOCHCTEM, IO BiMOYJUCSA MPOTATOM OCTaHHIX
LIECTH JECATHPIY, 3’ICOBAHO CTYHiHb aJanTarlii 0ioreoleHo3iB 0 iCHYBaHHS Y
CTETIOBHX YMOBaX Ta POTHO30BAHO TEHACHIIIT IX TOJAJIBIIIONO PO3BHUTKY.

JUi1  TmpoBeeHHS ~ MOHITODMHIOBHMX  JIOCHI/DKEHb  Ta  3[iHCHEHHs
PETPOCTIEKTHBHOTO aHATI3y (YHKIIOHAJIEHOTO CTaHy Oyiio oOpaHO TPHPOIHi i
mrTyqHi JticoBi  Oioreomenosn [lpucamap’s JIHIIPOBCBKOTO Ta  IUISHKH
pexynpTHBarii 3axigHoro JJoHOACy, y SIKOCTI TUIIOBOTO 30HAIBHOTO 0i0TEOIICHO3Y
OyJ10 0OpaHO JUISHKY Pi3HOTPABHO-TUITYAKOBO-KOBUIIEBOTO cTemy 8,

Cmenosa ¢honosa exocucmema. JiasHKA Pi3HOTPABHO-KOCTPHIIEBO-
koBuieBoro creny (I1/1 201) po3TamioBaHa Ha BepIIUHI BOJOJIIBHOTO ILIATO
Mix p. Camaporo Ta 6ankoro COpOKOBYIIKOIO i3 ciaOKuMm cxwioMm Ha 1,5°
(ITpucamapcekuit  Giocepuuit  craumionap, JlHimponerpoBcbka 00U,
HoBOMOCKOBCHKHI p-H.) MiBHIYHO-CX1IHOT ekcno3uliii. THIT JTiCOPOCTMHHIX
yMoB — cyrmmHOK cyxuit (CIo 1). IpyHT — dYopHO3eM 3BHYANHWMIA,
KapOOHATHHUH, MaJOTYMYCHHH, CEpeAHbO-CYITMHUCTHA Ha JIECOBUIHHUX
cyrieKax. IpyHToBi Bogu — Ha riumOuni 40 m. Ckinanns 3 46 cm. 3a
TPaHyJOMETPHYHAM CKJIaJIOM TIPYHT Ba)KKO-CYTJIMHHUCTHH. AHami3 BOIHOI
BUTSDKKH CBIIYUTH ITPO BiJICYTHICTH TPYHTOBOTO 3acoieHHs. Cyxuil 3aIHIIOK
nopishioe 0,02—-0,15 %. Bononocrayanust armocdepse. Kinbkicts rymycy y
BEPXHBOMY TOpHU30HTI JopiBHIOE 4,3 % 1 3 MIMOMHOI 3MEHIIYETHCS.
BunapoByBaHICTh y paiioHi JOCIIIKEHHsI 3HAYHO MEPEBUIIYE PIYHY KUIbKICTh
omajiB, JokadbHUN koedimieHT 3BosokeHHss — 0,6. CepemHs 30JbHICTH
creroBoro kannany — 10,7%.

Jicosi bioceoyenosu cmeny. llpuponaHa icoBa POCIUHHICTD 30HH
CHpaBXKHIX cTemiB YKpaiHM TpeJCcTaBlIeHa BMEXax sPYKHO-OAIKOBUX
CHCTEM Ta JOJHMH CTENOBUX PidoK. Bimomo, mo mpupoaHi 0ioreoneHo3n —
YHIKaIbHI ~€JIeMEHTH TeOCHCTEeM, 3JIaTHI JI0 CaMOBIJHOBJEHHS Ta
CaMOMIiATPUMKH, BOHU HE NOTPeOyIOTh BUTPAT HA JOTJIsLI Ta OLIBLI CTIHKI 10
xBopo6 Ta cTuxiiiHux nux'®, came ToMy BceGiuHe BHBYEHHS MPUPOIHHMX
micoBux Oioreomeno3iB [Ipucamap’s JIHIIPOBCEKOTO € MOLUTBHUM IIPH

18 Benbrapn A.JI. Crennoe necosenenue. Mocksa: Jlec. pom., 1971. 336 c.
1 Benosa H.A. Tpasnees A.Il. EcrecTBeHHble Jieca M CTENHbIE TOYBBL
Juenponerposek: 'Y, 1999. C. 48-62.
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PO3po01LIi TEOPETUUHHX IOJIOKEHb JIICOPO3BEACHHS B CTEIly Ta CTBOPEHHS
IITYYHUX JTiCOBUX HAcaKeHb2,

JiOpoBH, po3TamioBaHi Ha TNPHUPIYKOBUX CXMWJIaX KOpPIHHOro Oepery
HA3MBAIOTh «IIPUCTIH» Ta BiAHOCATH 10 Oaifpaunux micip?l. Jlns mociigKeHHs
BMICTYy Ta pPO3MOAUTY BaXKKHX METANiB 1 OpPraHO-MiHEpalIbHUX PEUOBHH
00paHO MPUCTIHHI JIiICK PO3TAIIOBaHI Ha CXWJII MiBICHHO-3aX1AHOI €KCIO3iii.

JIumoBo-sceHeBa iOpoBa Ha NPHCTiIHI CYXyBAaTOTO THIY 3BOJOKCHHS
(IIIT 207 a) po3TammoBaHa y BEpXHIM TPETHHI CXWIY IBIECHHO! €KCIO3MIii
npaBoro Gepera p. Camapu 3 kpyrusnoro 7-8°. Bik nibposu 70-80 pokis,
3IMKHEHicTh aepeBocTtany 0,6-0,7, Bucora — 9-16 M. JlepeBocTaH BepXHBOTO
ApycCy NeKiJbKa 3piKeHHH. Y yarapHUKOBOMY TiuTicKy mepesaxae Corylus
avellana, Euonimus verrucosa, E. Europaea piaiie 3ycrpidaersest Sambucus
nigra. 3imMkHenicts warapuuky 0,2-0,4. IIpoexktmBHe mokpuTTs 20-25 %.
HominyrounmMu Tpas’suuctiumu pociunamu € Stellaria holosteoides, Galium
aparine. Iligctunka cyuinbHa, MIijbHA, CKIaJCHA B 3QIUIIKAMH KOPH, T1JIOK 1
JUCTS, Bl IPYHTY BiIOKPEMIIIOETHCS JIETKO, JBOIIAPOBA, MOTYXHICTh — 2,3-
2,7 cM. Pisenp rpyHTOBUX BOX 8-12 M. IpyHT — 4YOpHO3eM JiCOBHI
JekapOOHI30BaHUH, CPEAHBOTYMYCHHH Ha JEJUTIOBIAIbHUX JIECOBUIHHX
CyriIMHKax 2,

Caixa JIMnoBo-siceHeBa ibposa Ha npuctidi (111 207 B) po3ramioBaHa y
cepenniit Tperuni cxuny y 7-8% 3imkuenicts nepesoctany 0,8-0,9. Bix
HacamkeHHs 50-55 pokis. Bucota nepes — 10-15 M, giamerp cTtoBOYypiB — 15-
50 cM. VY ugarapHukoBoMmy mimmicky Sambucus nigra, Corylus avellana.
3iMKHEHICTh YarapHUKOBoTO sipycy — 0,4. TpaBocriii 3pimkenmii: Poa
nemoralis, Stellaria holosteoides, Viola odorata ta ixmi. 3aranbHe MOKPUTTSI
7 %. IpyuroBi Boau Ha rymbuni 6,0 — 6,5 M. [pyHT — 90pHO3€EM JIICOBHH,
BUIIYKEHUH, CEPEIHbOJIECUBOBA-HMUIA, CEPEHbOCYNIMHUCTUI Ha
JNEeNIOBIaIbHUX JIECOBU/IHUX BiIKIAJEHHAX, cepeAHboryMycHuiiZ, TTincTunka
LiJbHA, MIiJbHA, CKIAJAETbcs 3 JBOX TOPH3OHTIB. BojmomocrauaHHs
atMoc(hepHO-TpyHTOBE?,

JIumoBo-siceHeBa miOpoBa neHTpansHOi 3amasu (111 209) po3ramosaHa
B LeHTpanbHil gacTuHi 3ammaBu p. Camapu. Bik Hacamkenus 70-80 pokis.
3imkHeHicTh kporH 0,8 — 0,9. IlincTmika mepeBakHO 3 HAMIBPO3KIAICHOTO
JcTs ay0a Ta siceHs1, IBOLIApOBa, IIEPEPUBYACTA, PUXJIA, MOTYXKHICTIO 3 CM.

2 Topeiiko B.O. Exonoriune o6rpyHTyBaHHS CTBOPEHHS JiCOATPApHUX KOMILIEKCIB Y
crernoBiii 30H1 Ykpainu: Monorpadis. Juinpo: IToporu, 2000. 315 c.

2a Benvrapn A.JI. Crennoe necosenenune. Mocksa: Jlec. mpom., 1971.C. 24-96

22 Gorban V., Huslystyi A., Kotovych O., Yakovenko V. Changes in physical and
chemical Properties of calcic chernozem affected by Robinia pseudoacacia and Quercus
robur plantings. Ekologia (Bratislava). 2020. Vol. 39 (1). P. 27-44.

23 Tam camo.

% fky6a M.C. OcoGmuBOCTi JiCOBOi MiJCTUJIKM TOJIE3aXMCHUX —HACAIKEHb
JHinponerpoBunHU. TeopeTHyHi Ta NMPaKTUYHI ITMTAHHS arpapHOi HayKH: MaTtepiau
MiXHapoIHOT HAYKOBO-TIpakTHYHOI KoH(pepeHil (18 tpasus 2022 p, [dHimnpo) y 2 4./3a 3ar.
pen. A.C. Ko6us. [uinpo, 2022. C. 152-156.
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[pyHTH 3amIaBHO-IYYHO-TICOBI, CEPENHBOTYMYCOBI, CEPEIHBOBMIYTOBAHI,
CYIJIMHMCTI Ha aUIIOBIalbHUX BiAKIAJEHHAX?, Y TIpaHyJIOMETPHYHOMY
CKJIaJll IPEeBAIIOIOTH /BI pakii: ApiOHMIA micok Ta Myd1. Jlico-myuHuit rpyHT
Oaratuii Ha rymyc (4-9 %). IloBepxHEBHI TOPU30HT IPYHTIB LIEHTPAIBHOT
3aIIaBH MPEICTABICHUN JIETKOIO TIMHOIO, CYIiCOK MOYMHAETHCS Ha TIINOWHI
200 — 210 cm. Bemmumna pH rpyHTOBOTO po3umHy 6,4-7,5, TimpomiTHdHA
kucioTHicTs 1,0-1,7 %. €muicTs mornuHaHHA TpyHTIB 41,7 Mr-eks/100r
IPYHTY Y BEpXHbOMY T'yMyCOBOMY TOPH30HTI 1 3MEHIIYETHCS 3 TIIMOMHOIO
OJTHOYAaCHO 3 IIOCTYIIOBMM 3MEHIIEHHSM KUIBKOCTI TyMycCy. 3BOJIOKEHHS
atMoc(epHO-rpyHTOBe?®. [pYHTOBI BO/M Ha TIMOUHI 4 M. Y 4arapHUKOBOMY
migmicky Sambucus nigra L., Corylus avellana L., Euonimus verrucosa Scop.,
tomio. TpaBocrTiii mpeacTaBiaenuit micoBumu Bumamu: Anthriscus silvestris
L.(Hoff), Conium maculatum L., Stellaria media L.(Vill.) Ta igmi.

Cyxysmaruit 6ip (ITI1 211) po3ramoBaHWii Ha APYTid MimaHii Tepaci
nomuan p. Camapu, Ha BepIIMHI TIOHHOI TOpOKYBaTOCTI, SBILE cOOO0IO
tunoBuit 6ip. Bix cocHu 70-80 pokis. 3iMkHeHicTh KpoH — 0,4. J{insgHKH 13
COCHAMH IO POCTYTH IPyHaMH, YEPryIOTbCS 3 BIAKPUTHMH MICLSIMH, A€
MaHYITh KCepO(UIbHI 3J1aKH 1 MilllaHe Pi3HOTpaB’si. Y TpaB’sSHOMY IOKPHUBI
Agrostis tenuis Sibth., Dactylis glomerata L., Artemisia arenaria L., Melilotus
offisinalis (L.) Pall., Helichrysum arenarium L. Tta in. Ilokpurts mig
nepeBamu 25-30 %, Ha ransBunax — 65-70 %. JlicoBa migcTHiIKa TpUIIAPOBA,
CyLiNbHa, ITyXKa, TPYXOBUIHOI CTPYKTYpH. [10TyXHIiCTh MinCTHIIKH — 3,6 CM.

IpyHT — JI€pHOBO-OOpOBHIL, MAaNOTYMYyCOBHI, CPEIHBOBHITYKEHHIA,
MIaHu, Cc1a0OpPO3BHHCHUI Ha APEeBHBOALTIOBIABEHUX BimknaneHusx?’.
I'paHyNnO-METpUYHUH CKJIaJ JEPHOBO-OOPOBHX IPYHTIB  IpEICTABICHUI
3B’SI3aHUM ITICKOM, Ipi6Ho3epaucTuM. [pynTr apenu Gimni Ha rymyc (0,4-2,7 %),
Mmaroth kuciy peakiiro pH (5,8-6,4) i many emuicts nornunanss (3,1-4,1 mr-
ekB/100 r TpyHTY), He3HAYHY KUIbKICTh MMOTJIMHEHNUX OCHOB (2,3-3,5 mr-exs/100 T
IpyHTY). 3BONIOMKEHHS aTMochepHe?®, [pyHTOBI BoM Ha rMOMH 3,5 M.

Cgixa cy0ip (ITI1 212) po3TamoBaHU# y 3HIKCHHI penbe(y Ha APYTiit
mimaniid Tepaci p. Camapu. Y nepuiomy sipyci 6ioreorienosy Pinus silvestris
L., y apyromy — Quercus robur L., Betula pendula Ronh.. ¥ migmicky — Acer
platanoides L., Tilia cordata L., Eonimus verrucosa Scop. Ta id. Bik cocuu
ckiamae 60-70 pokiB. Cepennsi Bucota HacakeHHs — 30 M. 3iMKHEHICTh
nepiioro spycy — 0,3, 3 mimtickom — 0,6. HeoqHOpiaHICTh JepeBOCTaHy 3a
U[IBHICTIO KPOHU CTBOPIOE MApLENAPHY CTPYKTYpY Oi0reoreHo3sy.

% Ilserkopa H.H. OCOGEHHOCTH MHIpALMH OPTaHO-MUHEPANBHBIX BEIIECTB H
MHKPODJIEMEHTOB B JIECHBIX OHOreorieHo3ax crenHod Ykpaunsl, J{Henponerposek: AI'Y.
1992. C. 34-57.

% Tpunan FO.M., 3sepkockuit B.H. DKokiMMaTHueckMe YCIOBHA M
0YBOOOpa30BaTENIbHBIE MPOLECCEI B JIECHBIX JKOCHCTEMax CTemu. Exoinozia ma
Hoocgheponozis. 2002. T. 3. Ne 3-4. C. 45-51.

2 Benosa H.A., Tpasnees A.Il. EcTecTBeHHblE Jieca W CTENHbIE TIOYBHL
Juenponerposek: 'Y, 1999. C. 57-59.

28 Tam camo, C. 62
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OCHOBHUMH MNaplesaMu: € Ty00BO-KOHBaJIii{Ha, 1y00BO—COCHOBO—KYIICHOBA,
COCHOBO-PI3HOTPaBHO-3/1aK0OBa.  bioreorneHo3  IepeBa)kHO  HACIHHOTO
noHoBneHHs. TpaB’siHuiA MOKpUB ckinagaersest 3 Polygonatum multi-florum
Scop., Convallaria majalis L. ta in. 3aranese mokputTs — 35 %. Cixa cy0ip
oTo4eHa Oepe30BUM i OCHKOBUM KOJIKaMH y TIOHMKCHHSAX, Y TiIBUIICHHAX —
COCHOBIM OopoMm. PiBenr r1pyHTOBMX BOx — Ha TiubOmHi 1,4-1,6
M. 3BonoskeHHs atMocdepHo-rpyHToBe?. ITifICTUIKA MOTYXHA, CYLilbHA, 3
CyXOro IHMCTs i XBOi, cnabko aupepeHuiiopana Ha mpomapku®’. IpyHT —
JICPHOBO-0OPOBHI CYIIIAHUIA.

ITy4HO CTBOpPEHI JIICOBI EKOCHCTEMH Y OUIBIIOCTI BUIA/IKIB MEHII CTilKi,
HDK NEpBUHHI JIaHIIAQTH TOMY, [0 IPUPOJHUIT MEXaHI3M caMOperyJsii y
HUX TOPYINEH0!, SIKIIO MOPYLIEHHS HE HOCATh HaJAMEXKOBOTO XapaKkTepy, TO
cra0binizamist 6i0TeoneH03y 3BOAUTRCS A0 JOCATHEHHS TIOKAa3HUKIB KOJIO00Iry,
HaOJIIDKEHUX /IO MOKa3HHKIB MPUPOJHOTO YIPYIOBaHHA. |HOAI MOpyIICHHS
€KOCHCTEM TIPU3BOIUTH JI0 BUHUKHEHHS HOBUX yMOB iX icHyBaHHs %2, Tax, jtic
CTBOPECHHI y CTENOBUX yMOBax Oyle iCHyBaTH JIMIIE 32 yMOB IOCTiHHOTO
HAKOTIMYCHHS Ta 30epeXKeHHI BOJOTH y TPYHTI Ta 3aXHUCTy Bill CTEMOBOI
pocmuaHOCcTi®, Tomy, BUDILyIo4H NMPOGJIEMH CTEMOBOTO JiCOPO3BENEHHS,
3HAYHY yBAry BapTO HPUIUIATH LIOPIYHOMY MOTTHONCHOMY AOCIIIKEHHIO
LITyYHHX JICiB, $Ki 37aTHI 3MIHIOBaTH CTEIOBE cepefopume B 0Oik
MOKpaIlaHHs MOPiBHAHO 3 (iTokIiMaTOM BifkpuTOro cremy*

Ity4ni micu y paiioHI JOCTIIKEHHS MPEICTaBICHI MPOTHEPO3IHHIMHU
HACa/DKCHHSAMH pI3HUX THIIB y PIi3HUX TeoMOpPQOJIOTiYHIMX YMOBax: Ha
IUTaKopi, MPHCTiHI Ta apeHi p. Camapa, KpiM TOTo, OYII0 HOCTIIKEHO MITYYHI
HacaJHKSHHs 30HU PeKyJIbTHBALl TOpyIIeHNX 3eMelb 3axiqHoro Jonbacy.

Iy6osi Hacamkenns (I1J] 224) 3 yarapHUKOBHM TIiUTICKOM CTBOPEHI Ha
PO30paHOMY BUXIJHOMY IJIAKOPHOMY Pi3HOTPABHO-KOCTPHIIEBO-KOBUJIEBOMY

2 I'punan 10.1. EKONOTivHi 0CHOBM IEPETBOPIOIOYOTO BILIUBY JIICOBOT POCIIMHHOCTI Ha
crenoBe cepenosuiie: Monorpadis. Juinpo: JJHY, 2000. C. 46.

% IIsetkoBa H.H. OCOGEHHOCTH MHTpAl OPraHO-MHHEPANGHEIX BENIECTB U
MHUKpPO3JIEMEHTOB B JICCHBIX OMOTECOIICHO3aX CTErHON Ykpaunsl, [{Henponerposck: ATY.
1992. C. 62-64.

81 Temcipyx C.A. PerioHambHe NpUPOIOKOPUCTYBAaHHs: HaBd Toc. JIbBiB: CBIT,
1992. 336¢c.

%2 PBasunepna H.M., TIpebenmmxos O.C., TumkoB A.A. Teorpaguueckas
3aKOHOMEPHOCTb CTPYKTYpbl M (yHKIHMOHUpPOBaHUs dkocucTeM. Mocksa: Hayka,1986.
C. 134-142.

% Mumuk JLIL, Sxosenko B.M., Jlicosens O.I. IcTopuunmii —acmekT
MIPUPOZOOXOPOHHOTO MMCIICHHSI Ta CTENOBOTO JIICO3HABCTBA. [lumanns cmeno6ozo
nicosnagecmea ma Jnicosoi  pexynomusayii semens. Tom 48. 2019. C. 3-13. DOI:
10.15421/441901

4 Ipanbko LA., Kynmik A.®. Ominka aJanTamifHuX MOKIHBOCTEH abOPMTEHHHX Ta
aJIBEHTHBHUX BH[IB JICPEBHUX POCIUH JIHINPONETPOBUMHY. [lumanHa Cmenogoo
qico3naecmea ma nicosoi pexynomusayii semens: 36. nayk. npayw, 2021. Tom 50. C. 12-21.
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CTeNy 3 HaxWJIOM IIBHIYHOI eKCro3uIii (2-4°) 3a TpW KiJOMETpH BiI C.
BcecBarceke HoBomockoBeskoro p-Hy /JIHinmpomerpoBcbkoi obmnacti. Bik
HacaJkeHb 65 pokiB. 3iMkHEHicTh nepeBoctany 0,5-0,9. Cepemus Bucota
nepes 12 M. IpyHT — 4YOpHO3EM JCOTOKPAINEHUN CYTJIMHUCTHH,
CepeNHbOBUITYKEHHI, CEPEHBO-TYMYCHU, CIabo3MUTUH Ha Jecax®.
3BonoKeHHs — atMocepHe. I pyHTOBi Boxu — Ha ramouni 40 M. Tum caminas
psanoBuii. Bincrans y pagax 0,75 M, Mk psimamu — 1,5 M. Y garapHIKOBOMY
mimricky — Acer tataricum L. ta pimme Euonymus europaea L. Psimu Quercus
robur L. 4epryroTscs 3 psiiaMu 4arapHuKiB.

Hacamkenns 06101 akamii Ha IPUCTIHI CYXYBaTOro THUIY 3BOJIOYKEHHS
(I1A 202 a) posramioBaHe y BEpXHiH TPETHHI CXWJIy MiBJEHHOI €KCHO3MUIIT
npaBoro KopiHHoro Oepera p. Camapa B 3 kM. Bix c. AHzapiiBka
HoBomockoBcbkoro p—Hy JlHinmponerpoBcbkoi o0n. Bik HacamkenHs 64
poku. 3iMkHeHIcTh KpoH 0,6. Y TpaB’sSHOMY IMOKPHBI IPEBATIOIOTH CTEIIOBI,
ny4Hi Ta Oyp’stHUCTO-10JIbOBI Buam: Marrubium praecox Janka., Hierochloe
odorata (L.) Beauv. Elytrigia repens (L.) Nevski, Artemisia scoparia Waldst.
et kit ta immi. ITokputrrs 65 %. IligcTuinka 3 HAMmIBPO3KIAAEHOIO Ta
PO3KIIaICHOTO JINCTA Ta IUIOJIB akallii, a TaKoX 3aJIHIIKIB TpaB’sTHUCTOTO
HOKpMBY. IpPyHT —  dYepHO3eM  JICONOKpAIlGHWH,  KapOOHATHUH,
MaJIOTYMYCHHH, CepeHbOCYTIIMHUCTUH, CHIbHO3MHUTHI Ha 4epBOHO-OYpiii
rmHi%S, TpyHTOBI BoaM Ha TIMOUHI 61K3bK0 17 M, 3BOJIOKEHHS aTMOC(EpHE.

Hacamkennas 6inol akauii cBixkyBaroro tuny 3soJioxkeHds (IIIT 202 6)
pO3TamIoBaHe B HIKHIHM TPETHHI CXIITY MMiBICHHOIT eKCIIO3HIIIT IpaBoro Oepera
p. Camapu. Kpytusna cxuny 12-15°. 3iMkHeHHiCTh nepeBHuX kpoH — 0,8.
IpyHT — 4YOpHO3EM IiCOMOKpAaUIeHWil, CyMilaHWH, Ha JETOBIABHUX
BIJIKJIQ/IEHHAX, CEPENHBOTYMYCOBH i, BHIIY’KEHHI, CEPEIHbOCYTIIMHUCTHIA®.
Tpasocriit TIpe/ICTaBICHNI 371e0LIBIIOTO KOPOTKOBET€TYIOUNMH
00raTopiuHMKaMH Ta OJHOPIYHMKAMH, MA€ TUIIMHUCTO3aPOCICBY CTPYKTYDY.
IMinctunka 3 JHCTS PIi3HOTO CTYNEHs PO3KIaaeHocTi, miofie Robinia
pseudoacacia L. i 3anumikiB TpaB’SHUCTHUX POCIIHH.

Buxiguuii tin camiHHg Uit OlLloakali€eBUX HacaKeHb 000X THIIIB
3BOJIOKEHHS — PSIIOBI KyJbTypH Oioi akamii Ta siCeHy 3BHYAIHOTO 3
MIOJICPEBHUM 3MilllyBaHHAM y psny uepe3 0,5 m. Yepes Tpu poku micis
ca/liHHA, TOBHE BUMHUPAHHS SICEHs 3aBMYaWHOTO MPUBENO JI0 NMAHyBaHHS y
HacapKEHHAX OUI0T akartii.

BinoakarieBa gmicocmyra (I 201 a) Bomoperysiow4yoro Ta
I'PYHTO3aXHCHOTO XapakTepy opieHToBaHa 3a peibedom. [Tocanka psmosa.
Bucora gepeBoctany 8-15 M, cepennii iamerp ctoBOypiB — 13 cm. [lingnaka
po3TamoBaHa Ha BepIIMHI BOJOIUIBHOTO TIaTo, Mixk p. Camaporo Ta 6ankoio

% PBemosa H.A., Tpasnees A.Jl. EcTecTBeHHble Jieca M CTENHbIE TIOYBHL

Juenponerposek: AI'Y, 1999. C. 27-29.

36 Tam camo, C. 42-44.

3 Benmosa H.A., Tpasnees A.Jl. EcTecTBeHHble Jjieca M CTENHbIE TOYBHL
Juenponerposek: AI'Y, 1999., C. 51-52
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CopoKOBYIIKO0. 3BOJIOKEHHS aTMOC(hepHO-TpaH3uTHE. [ TnOnHa 3asraHHs
rpyHtoBux Box Outbmme 40 M. IpyHr — dopHO3eM 3BUYANHUI,
c1aboBHITY)KEHHH, KapOOHATHUH, CepeIHbOCYTIIMHUCTHIA Ha JIECOMOIIOHMX
CyIIMHKax, cepenHporymycHuii®, OcHoBHa nepeBHa mopoga Robinia
pseudoacacia L., y mimmicky: Sambucus nigra L., S. rasemosa L., Ribes
nigrum L., Swida alba (L.) Opiz ta in. 3imkuenicts kpon — 0,5-0,6.
V tpaBocroi manyroTs 3maku; Koeleria glauca (Spreng.) DC., Festuca sulcata
(Hak.) Nym p.p., 3 pisaotpass npucyti: Artemisia austriaca Jacq., Achillea
millefolium L., Linum lanuginosum Juz. ta in. Iligctunka ckiageHa
POCIMHHUMH 3JINIIKAMH TpaB’ SHUCTUX BHUIIB, 017101 akalii Ta yarapHHKiB.

BinoakanieBi Haca/UKeHHsS 30HU PEKYJIbTUBALIl MOPYIICHUX 3eMeib
3axignoro [lonbacy. PalioH HOCHIIKEHHS OXOIUTIOE TEPHUTOPIi 3aXiTHOTO
cexrtopy Bemmkoro Jonbacy (3axigaoro [oubacy), posramoBaHuil y
MIBICHHO-CXiMHIN 9acTuHI YKpaiHM 1 TIPOCTHPAETBCA Yy  MeXax
JuinporneTpoBcbkoi Ta [lonraBcekoi oOmacTeil. 3arambHa 1wioma 3axiTHOTo
JHoubacy ckiamae 6IU3BKO 6 THC. KM?. 3axinanit Jlon6ac — BeHKHi CydJacHUH
perion BugobGyTKy Kam’sHoro Byrimng®. InTeHcuBHi Temmnu  ioro
TOCIIOJIAPCHKOTO OCBOEHHSI CYIPOBOJUKYIOTHCSI OCIZaHHSM Ta 3aTOIUICHHAM
3HAUYHUX Tepuropiii 3ammaBu p. Camapu JIHIinpoBckkoi Ta 1 HPUTOK.
dopmyBaHHSI TEXHOTEHHUX JIAaHAA(TIB Ha 3eMJISIX, MOPYLIEHUX BYTUIHHOO
MIPOMUCIIOBICTIO 3YMOBJIEHE IHTEHCHBHHM BiaBajoyTBopeHHAM. IllaxTHi
MOPOIH, IO YTOBPIOIOTHECSA B MPOIEC MisTIBHOCTI BYTLIPHOBHAOOYBaHOT
MIPOMHCIIOBOCTI MAIOTh HETaTWUBHI (Di3MKO-KITIMaTHYHI BIACTUBOCTI 1 BKpau
HU3bKy JiconpunatHicTs’’. I[N BiIHOBJIEHHS TOCIIOAAPCHKOTO TOTEHIATY
3eMebh TeXHONMAHAMAadTy 3aCTOCOBYIOTH pi3HI BHOM  MeJioparii,
HaiteeKTHBHIILOIO cepesl HUX € JicoBa Meioparis®l.

Just yenimzoi  ¢diTonicomeniopanii NPUPOAHUX BiABaTIB HEOOXinHa
LITy4YyHa pereHepaliss IPYHTOBOrO MOKpuBY. OnTHManbHUM 3aco00M
HOJINLIEHHs BiBaniB € 3emioBantsa*2, I1ij yac HayKOBO-IOCIIIHUX POOIT 3
micoBoi pekymbTuBamii BigBamiB 3axigHoro Jombacy B 1975 pomi
KoMIIekcHOI0 eKCTIeqUIli€r0 3 JOCHIKEHHS JiciB Oynn po3poOieHi Ta
BHKOHaHI y BUPOOHUYMX YMOBaX KOHCTPYKIII HACHITHUX TIPyHTiB. [UTsHKH
PeKyIBTHBALIT pO3TalIOBaHi Ha paBoMy Oepesi p. CaMapy B 30Hi MAXTHUX

38 Tam camo, C. 26-27.

% 3peproscknii B.H. YuacTku JiecHO# pPeKy/JbTHBAlMM HAa HAPYIIEHHBIX 3EMIISX
3anagHoro JlonbGacca. Monumopuneogvle uccie008anus OU02e0YEHOMUYECKUX KameH
cmennot 3onul. [0 AT'Y, 1995. C. 104 — 110.

40 3pepkosckuii B.H. OcoGeHHOCTH pa3BUTHs JIECHBIX HACAX/IEHHI B MHOTOJIETHEM
9KCIIEPUMEHTE TI0 PEeKyJIbTHBALMK OTBaNa InaxThl «[laBnorpanckasyy. [Tumanna cmenosoco
Jicosnascmea ma aicogoi pexynvmusayii semens: 30. nayx. npays, 2002. Bum. 6 (31). C. 21-31.

4 CmumproBa C.M. MeniopaTuBHe IPyHTO3HABCTBO: METONMYHI BKA3iBKW IS
cTyzieHTiB crienianbHoCTi «I'eozesist 1 3emneycrpiit», Mukonais: Bua-so UHY im. Ilerpa
Morwunu, 2020. C. 24-37.

42 Jlicosi memiopamii: miapyu./3a pen. B.FO. FOxuoschkoro. Kuis: Arpapna ocpiTa,
2010. C. 57-63.
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BUpPOOOK Ha Bifctani 5 kM Big M. [laBiorpaa, Ha NIBHIYHOMY CXOIi
JHinponeTpoBChKOi 00J. 3a MOJOXKEHHAM Yy peibedi BOHHM MOXKYTh
MOPIBHIOBATHCH 3 NMPUCTIHHUMU OioTonamu. JlisHKa J1icOBOT peKyIbTHBALIT
Ne 1 posramoBana Ha BiaBani maxTth «[laBnorpaaceka» (mioma 3,2 ra) mae
pAMOKYTHY (GopMy, po3mipu 157 x 200 m2. Haxun 1,5° 1o nisHiuHOTO CXOY.
Ha minsHIi cTBOpeHO ITSATh BapiaHTIB MITYYHOTO €1adoTOIy 3 pO3MipaMu
157 x 40 m? Ta pi3HOIO NOTYKHICTHO HACUIIKU 3BEPXY (DYHIAMEHTY 3 INAXTHUX
mopix. BapianTi HacHIIOK (3BepXy BHH3, B MeTpax): | — maxTrHa nopoxa (20);
II — necoBunumii cyrnuaok (0,4-0,6), micok (0,4-0,6), maxtHa mopoaa (1,0);
I — gopuoszem (0,4-0,6); micok (0,4-0,6); maxtHa mopoxa (1,0);
IV — wopnozem (0,4-0,6), micok (0,9-1,1), necoBunuuii cyrimuuok (0,4-0,6);
V — gopnosem (0,4-0,6), micok (0,4-0,6); necopunuuii cyrmuuok (0,9-1,1).
Tum niCOPOCTMHHUX YMOB HAaca/DKeHb BapiaHTIB 3 HACHIIKOIO i3
JICCOMOIIOHOTO CYTJIMHKY Ta YOPHO3EMY 3BUUANHOIO — CYyXHii JIeCOTOMi0HII
CyrMHOK. THII CBITIOBOi CTPYKTYPH — HAIliBOCBITICHHI, CBITIIOBHH CTaH
HOPMaJIbHHUM, IPYroro BiKOBOTO CTYIICHS PO3BHUTKY.

VY xBiTHI 1976 poky Ha BapiaHTax AUISTHOK BUCAIWIN 15 mepeBHUX MOPOJ
Ta YarapHUKIB, Y TOMY YHCII akariro Oixy. BizctaHi Mix psIaMu CTaHOBHIIH
2,5 M, Mix camkaHaMa — 1,5 M. @opmyBaHHS HACaKCHb HA MOYAaTKOBHX
cTajisix BinOyBajocs 3a THIIOM INTYYHHX Ol0JI0AaKallieBUX HAaca/KeHb Ha
4OpHO3eMi 3BMUaiiHOMy cTenopoi 30uu Ykpainn®®. Ha I Bapianti Hacurku 3
20 M mapoM YHCTOI IMIaXTHOI MOPOJAX Yy TepIli POKU MICIsl BHCAKyBaHHS
pocnuHHM 3aruHyiu. Ha BapiaHTax 3 HaCHMITKOIO 3 JIECOBHAHOTO CYIJIMHKY Ta
4OpHO3eMy 3a(DiKCOBaHO BHCOKY XHTTEBICTH 017101 akarlii.

[lpenmeToM  MOHITOPMHIOBHX  JOCTIDKCHb OOpaHUX  EKOCHCTEM
BHCTYIIAJIA BMICT 1 3aKOHOMIPHOCTI PO3MOBCIO/PKEHHS BaXKUX METaTiB Ta
OpraHO-MiHEpalbHUX PEYOBHH, Y CHCTEMi (ITOICHO3-IIiICTHIKA-TPYHT
JicoBux OioreorneHo3iB. Y poOOTi 3aCTOCOBAHO KIacH4YHI Te000TaHivHI
METOAM  MOJbOBUX  JIOCHIUKEHb Ta  3araJibHONPHHHATI  METOAWKHU
1abOpaTOpHUX aHANI3iB IPYHTIB, POCIMH, omagy Ta miacTunku*. Bmict
B&XKMX METaJliB BH3HAYaBCSI AaTOMHO-a0COpOLIHHMM Ta eMicCiHHUM
CIIEKTpalbHEMH ~ MeTomaMu®. OOpoOka pe3yibTaTiB  3AiliCHIOBamacs
CTaTUCTUYHMMH METOJAaMHM 3 BHMKOPHCTaHHSM KOMII'IOTEpHOI Nporpamu
Statistica 5.0%.

43 €tepenchka JI.B. PexynbTusaris semens. Kuis: Ypoxait, 1977. 125 c.

4 Crenanos JI.M. MeTozomnorust GHOMHIMKAIMA 1 HOHOBOTO MOHHTOPHHTA IKOCHCTEM
cymu DKOTOKCHKOJIOTHUSI M 0OXpaHa npuposl, Mocksa: Hayka. 1988. C. 28-108.

% 06yxos AWM., Tnexanosa M.O. AToMHO-a6COPOLMOHHBIN aHATU3 B MOYBEHHO-
OMOJIOrMUECKHX UccenoBanusaX, Mocksa: MI'Y. 1991.184 c.

46 Poxurckuii I1.B. Bronorudeckas craTicTika, Musck: Bpim. mk., 1973. 197 c.
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3. PeTpocnekTHBHA OIHKA CTaHY ONMA0-TMACTHIKOBOIO GJIOKY
OioreoneHosiB paiioHy q0cCiTKeHHS

[NopiBHsAHHA 3amaciB omaay y npuponHux OioreoueHosax [Ipucamap’s
HuinpoBcekoro (Puc.l), Bu3HaYeHMX Yy pIi3HI POKH JOCIIITHHUKAMHU
KommnekcHoi excrienumii JJHY 3 manmmu 3a 2020-2021 pp. cBimgats mpo
pi3Kke MiABHWINEHHS IUX MOKAa3HWKIB y apeHHHX OioreoreHosax (3 36,7 mo
83,2 /ra y cyxomy Oopy Ta 3 40,2 mo 107,8 1/ra y cBi>komy cydopi) Ta Tumno-
siceHeBil niOpoBi Ha mpucTiHi (3 49,7 10 69,9 Wra) y nepiox 3 1964-1968 pp.
mo 1980 pik, HMOTIM, BIPOJOBXK MOAATBIIOTO MEPIOAY CIOCTEPSIKEHHS 10
2021 poxy BKIIOYHO Yy IMX OloreoneHo3ax BigOyBaJoCs MOCTYIIOBE
3HIKCHHS 3amaciB omany y 2-5 pasis.
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Puc. 1 MoHiTOPUHIOBI A0CiAKeHHA 3anaciB onaay y NPUPOIHUX
oioreoueno3ax Ilpucamap’st Ininposcbkoro. dani: 1- A. O. lyounu
(1964 — 1968); 2 — H. H. HocoBcnkoi (1980); 3 — H. M. IlBeTkoBoOi
(1992); 4 — A. ®@. Kyaik (1996 — 2000); 5 — M. C. SIxy6u (2020 — 2021)

VY 3aruiaBHii JIUIIOBO-sICEHEBI IIOPOBI PI3KUX KOJIMBAHb KUILKOCTI OMaay
HE CIIOCTEPIranocs, IO MOSCHIEThCS OUIBII CIPUATIUBUMHU JJISl JTICOBOT
€KOCHUCTEMHU ITICOPOCIMHHUMH YMOBAMH, KIIMATHYHUMH TOKa3HUKaMHU Ta
OaraTiM BHWIOBHM CKJIaJOM I[BOTO yrpymoBaHHA. Ha cremoBiit minmsHIN
BiIMIYEHO 3pOCTaHHSA KiTbKOCTi omamy 3 1992 mo 2000 pik (3 15,0 mo
35,7 w/ra). Lle sBume criBnanae 3 MPUIMHCHHASM BUITACAHHS pOTaTol Xy mo0u
Ha TEpUTOpii AOCHI/UKEHHS Ta BIICYTHICTIO Yy Il POKHM MOXEX, fKI €
000B’SI3Kk0BOI0  yMOBOK icHyBaHHs crenis®. Jlo 2000 poky Bixbynocs
YaCTKOBE  BIJHOBJICHHS  AHTPONOTEHHOTO  BHKOPHCTaHHS  CTEMOBOI
eKOCHCTeMH (BWITaCaHHA XynoOM, BHKOIIYBaHHSA TOIIO), IO CHPHSIIO

47 KpyroBopOT BENIECTB B TIPUPOJIE U ETO U3MEHEHHUE XO3SANHCTBEHHOI JIEATENBHOCTRIO
yejoBeka. Mockaa, 1980. 272 c.
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3HIDKEHHIO MacH OMajay Ta MOBEpHEHHIO OioreomeHo3y mo 2021 poky mo
BHXIIHOTO cCTaHy. Y [OCH/DKEHHX JICOBMX TIIeHo3aXx Ilpmcamap’s
JHIPOBBKOTO BUSABJICHO, IO KiJIBKICT JINCTSTHOTO OTIAIy 3aJISKUTh Bill yMOB
JOBKIJUTSA 1 3MEHITY€THCS 31 301IBIIICHAAM BiKy €KOCHCTEM.

KinmpkicTh miACTHIKK y TpUpOAHUX OioreoreHo3ax 3 1964 mo 2021 pp.
3MIHIOBaJIacsl 3aJ€XKHO BiJ CTaHy €KOCHCTEM Ta MOTOJHHX YMOB Y POKH
cnocrepexxeHHs (puc. 2). 3amacu migctwiku y 2004-2021 pp. y npupomHux
Jicax KonmBaiucs B Mexax 148,0-335,4 m/ra. Y cremoBiii ekocucTeMi, He
3Ba)KAlOYM Ha 3HAYHI KOJMBAHHS KUIBKOCTI Omany, IO HaaXOIMB, 3aracu
ICTHIIKH Y TIEPi0]] CIIOCTEPEKEHHS 3aIUIIAINCS BITHOCHO OJIHAKOBUMH, 10
CBITYMTB IIPO CTAOUIBLHUI PO3BUTOK THITOBOT €KOCUCTEMH CTEIOBOI 30HH Ta 11
3[IaTHICTh NMPOTHCTOSITH BIUIMBY HEraTHMBHUX (PAKTOPIB LUISIXOM aKTHBI3allii
BHYTPIIIHIX MeXaHi3MiB cTabimizamii ¢pyHKmioHampHOTO cTady. Y 2020 pori
OyIo BimMideHe 3pOCTaHHSI 3aIaciB MiJCTHIIKH Y 3aIUIaBHIH JIUIOBO-SICEHEBIH
nioposi (3 188,0 mo 237,0 wra) Tta y cBixyBaTtoMy cyOipy (3 278,0 mo
335,4 w/ra), nopisHsHO 3 BuMiproanHaM Kymik A.®. (1996-2000)*, y immux
JICOBHX €KOCHCTEMAaxX KUIBKICTb IiICTUIIKH 3HU3HIIACS.
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Puc. 2 MoHiTOPHHIOBI J0CTiTKeHHS 3anaciB MiACTHIKH Y NPUPOTHUX
oioreoueno3ax Ilpucamap’s Aninposcbkoro. Jani: 1 — A. O. lyounn
(1964 — 1968); 2. A. I1. Tpag.iees (1979); 3 — H. H. Hocoscbkoi (1980);
4 — H. M. LiBetkoBoi (1992); 5 — A. ®. Kyuaik (1996 — 2000);
6. — M. C. SIxy6u (2020 — 2021)

4% Kymuk A.®. DHepromMaccoOMeH Kak TOKa3aTelb yCTOHYMBOCTH JIECHBIX

6I/IOFGOHCH030B BOnpOCbl CMENnHo2o .7ecoeedenuﬂ u Jl@CHOﬁ pei(yjzbmueauuu 3emeitn,
Tlninpo: JIT'Y, 1998. C. 75-77.
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[ToTyxHICTh TiACTHIKKH y cyXoMy Oopy y dyepBHi 1972 poky He
BigpizHsuiacs Bix manux 2021 poky, a y cBiXiit cyOopi BoHa 3MEHIIHAIACS 3a
el mepiomy cepeaHboMy Ha 1,5 cM, MO0 Ha HANOIy XyMKY MOSICHIOETBHCS
BIKOBUMH 3MiHaMH Yy OIiOreoleHo3i, a came, 3HIDKCHHAM KiTBKOCTI
OMaJarounX MIOPIYHO OpTaHiB POCIMH 3 BIKOM. 3 JOCIHIIKEHb IPOLECIB
HaKOTIMYCHHS, TyMidikalii Ta MiHepami3amii mICTHIKA y Pi3HUX THUIAX JiCy
CTEoBOI 30HHU, NMpoBeJeHUX y 1975 pori BijoMo, 11O BiICOTOK YOyBaHHS
MICTHIIKY y IPUpOIHUX Jicax [Iprcamap’s 3 KBITHS 110 )KOBTEHb KOJIMBABCS
Bix 10,2 y 6opy mo 55,9 % y nunoBo-siceHeBiit Ai0pOBi 3a11aBH, 110 CBIYUTH
Ipo iHTeHCU}iKaLilo JecTPyKUIHHUX MPOLECiB y cocCHOBOMY Oopy. Temmu
MiHepaii3anii MiJCTHUIIKK JHMIIOBO-ICEHEBOI AIOpOBU y 3aruiaBi BIIPOJIOBXK
MepPioay MOCHIKCHHS HE 3MiHMIHCS.

Bigomo, 1110 HAKOTIMYEHHS XBO1 Y CTETIOBUX O0paX 3aJIeKUTh 3ACOLTHIIIOTO Bif
BOJIOr03a0e3MevYeHOCTi, i Maibke He 3aJIeKHTh Bill CTYIICHIO OCBiTIICHOCTI®.
VY copMoBaHNX HAca/DVKCHHSX BIIXWIICHHS y 3aracax XBOI BiJ] ONTHMaJbHHX
3Ha4eHb MOXUIMBI JIMIIE B TEPIOAM TMiABHIIECHOTO 3BOJIOXEHHS, IO MOXE
TIPUBECTH J10 TIOCIA0IEHHS IEPEBOCTAHY y MOCYIILINBI POKH®’.

IHmexkcn IHTEHCHBHOCTI KOJOOOITiB  OpraHO-MiHEpaTbHUX PEYOBHH
(OTIK)** nocnimxysanoi cremnosoi nimau (Puc. 3) 3 1980 nmo 2021 pik
konuBanucs Big 0,4 mo 1,3 (Tun komoodiry — iHTeHCHBHUH, 0an 7-8). [ns
apeHHHX OioreoneHo3iB ctanoM Ha 2020 pik Bimmiuere 36inbiients OIIK, o
CBIIYMTH PO Tr'aJbMyBaHHs KPYyrooOiriB OpraHo-MiHEpaJbHUX PEYOBHH Ta
PO3BUTOK €KOCHCTEM 3a JIICOBUM THIOM (THI KOJIOOOIry — IyxKe
3arampMoBaHui, Oam 4-5). Y nMnoBo-siceHeBUX IiOpOBax TPHUCTIHY Ta
3aroraBu BigmiueHo 3HWkKeHHs OIIK — iHTeHcHdikamist Ko1000ITiB peuoBHH
MOpiBHAHO 3 naHuMH 32 1996-2000 poku. BogHowac, raapMyBaHHS Mirparii
pedoBur (30impmenHs OIIK) y ocTaHHI JAekiTbka pPOKIB CBITUUTH IIPO
BIZJTHOCHO CTaOUIbHMH PO3BUTOK JIMIIOBO-SICEHEBHX E€KOCHCTEM 3a JICOBHM
THTIOM®Z, [NopiBHSHHS MaHUX MIOAO0 0COOMMBOCTEH (HOPMYBAaHHS IiJACTHIIKH
Ha JISHKaX JICOBOI pekyiabTHBamii 3axigHoro Jlonbacy 3 maHUMHU

4 Kopanesckuii C.B. JluHamika J1icOBOTO ona Ly # MiICTHIIKH B COCHOBHX HACAKEHHSX
B yMOBax cBixoro 0opy. Hayk. eichux Hayionanenozo acpaprozo yHisepcumemy. Kuis,
2001, Ne 3, C. 127-132.

%0 Yopuobatit 10.M. Tpancdopmallis poCITUHHOTO JAETPUTY B MPUPOIHUX EKOCHCTEMAX,
JIeBiB: Bua-so ATIM HAH VYkpainu. 2000. 352 c.

51 Pomun JLE., Pemesos H.IL., Basunesma H.M. Metommdeckue YKa3aHUA K U3y4EHUIO
JIMHAMHKH 1 OHOJIOTHYECKOT0 KPyroBopoTa B (uroneHo3ax, Jlennnrpan: Hayka, 1968. 144 c.

2 Basunesnu H.U., Ponun JLE. IIpoayKTUBHOCTE M KPYrOBOPOT 3JEMEHTOB B
©CTECTBEHHBIX M KyJbTYPHBIX (HUTOLEHO3aX. buonozuueckas npooyKmusHocms u
KpY206OpOM XUMUYECKUX DNIEMEHMO8 8 PACMUMENbHbIX coodwecmeax: MOHOTpadis
Jlenunrpan, 1971. C. 5-32.
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H. M. HocoBcbkoi™® a0 MOKIMBICTH 3/iHCHEHHS pPETPOCIEKTHBHOTO
aHaJi3y Cy4acHOTo CTaHy OijloakallieBMX HacaKeHb 3aximHoro [loHGacy
1 IPOTHO3YBATH iX PO3BHUTOK.

OIIK
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OCHIIDKEHHSA
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Puc. 3 MoHiTOpUHIOBI A0C/Ii1KeHHS iIHTEeHCUBHOCTI K0J1000iriB
OpraHo-MiHepaJbHMX Pe4YOBUH NPUPOAHUX Oioreouenosis [Ipucamap’s
Juinposcekoro. dani: 1- A. O. lyounu (1964 — 1968);

2 — H. H. HocoBchkoi (1980); 3 — H. M. IIBeTkoBoi (1992);

4 — A. ®. Kyaik (1996 — 2000); 5 — M. C. fIxyou (2020 — 2021)

[oTyXHICTh MiACTIIKOBOTO IIapy y OioakallieBMX HacapKCHHSIX Ha
BapiaHTax HaCUMHUX IPYHTIB 3 1979 mo 2021 p 36inbiumnacs i JOpiBHIOBaIa
6mm3bko 3,5 cM (2021 p.) mopiBusiHo 3 1,8 cMm (1979 p) y HacamkeHnsx Ha 111,
IV rta V BapiaHTax IpyHTIB, 11O € NOKa3HHKOM JOOpPOro CTaHy MITYYHHX
JIICOBMX €KOCHCTEM, II0 PO3BUBAIOTHCS 3a JIICOBUM THUIIOM. Y HacajpKeHHI Ha
II Bapianti i y 1979 i y 2021 pokax HOTYXHICTb Maike He 3MiHHIAcs i
nopiBHIOBasia Onmu3bko 1,5 cM, 1ed (QakT TMOSCHIOETHCS CKIAIHUMH
JCOPOCIMHHUMHE YMOBaMH Ta HEIOCKOHAJICTIO CTBOPEHOTO TI'PYHTOBOTO
MMOKpUBY Ha BapiaHTi I, xe y ckimaji BiICyTHIN map 9OpHO3EMY.

[NopiBHsHHS 3amaciB omnary OitoakanieBUX Haca/pkeHb Ha [I-V BapianTax
HAaCUIHMX TIPYHTIB CBIIYaTh INPO 3HIDKEHHS HOrO KIJBKOCTI BIPOJOBXK
J0CITiIHOTO nepiony. BukioueHHs 3 i€l 3aKOHOMIPHOCTI criocTepiranocs y
HacaJKeHHI Ha HACUITHOMY TpYHTI BapiaHTy I, 1e 1eii moka3HUK i IBUIIHABCS

% Hocosckas H.M. ®opmupoBanue MEPTBOTO IOKpOBA Ha ydYacTKax IJIeCHOM
pexynpTuBaimu 3anagnoro Jonodacca. Bonp. cmennozo necogedenus, 6uoeeo-yeHono2uu u
oxpanvl npupoost. CO. Hay4H. Tp., [nenponerposck: AI'Y. 1979. C. 44-53.
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3a paxyHOK IHTEHCHBHOTO HaJXOJ/KEHHS 3 OIIaZIOM TLIOK Ta KopH. BoxHouac,
31 3HWKEHHSM 3allaciB MiJICTHIKKA B yCiX HACaKCHHSX, IO CBIOUUTH IIPO
MABHUINEHHS y OCTaHHI POKH IIBHIKOCTI MiHepaumizamii omazny, y 2020 porti
croctepiraBes mepelir KoJiooo0iry 3a JICOBHM 3arajlbMOBaHHUM THIIOM
(OITIK=4,30+0,6-4,49+0,4, Gan 6), mpudoMy aHAJOTiYHA KapTHHA Oyia
BigMideHa i1 U HacaJKeHb 0101 akarmii Ha (oHOBIH Tepuropii [Ipucamap’s
Juinposcbkoro®,

VY nepiox 2005-2021 pp. 3amacu onagy y eKOCHCTEMaX MaiKe 3piBHSIINCS
1 BIZIHOCHO TONEpEHIX POKiB 30UIbIIMINCA y HacamkeHHi Ha Il BapianTi
HACUIHOTO IPYHTY, Ha IHIIMX BapiaHTax — 3MEHIIMIHCS (MEeXi KOJMBaHb
3amaciB omaay craHoBwin 26,5-30,2 1yra). KinbKicTh MIACTUIKH B yCIiX
HacapKeHHsX 3 1985 poky no tenepiniHii yac 3HU3MAacs. Bripoosx ycsoro
TEPMiHy JOCIiKSHHS 3a1acy MICTHIIKY Oyi MiHiMansHuMU Ha 11 BapiaHTi,
Je BIMIYCHO MOCTYIOBEe 30UIBIICHHS IHOTO TMOKa3HUKa 1m0 164,8 1yra.
VY mepion 2005-2021 pp. 3HAUHI 3amacu miaCTHIKH, Oy 3adikcoBani Ha [V
ta V BapianTax (182,4 ta 188,5 m/ra BiIMOBiTHO), IO € O3HAKOK TapHOTO
(YHKIIOHATIFHOTO CTaHy OiToakallieBUX HacaKeHb CTBOPEHIX HA HACHUITHUX
IPyHTax 3 NPOIIAPKOM JICCOBHUIHOIO CYIIIMHKY Ta LIapy YOPHO3EMY.

IHmexcn iHTEHCHBHOCTI K0I000iTY OpraHo-miHepansHIX pedoBuH (OI1K)
y Oioreonenoszax Ha Il -V BapiaHTaX IITy4HHX IPYHTIB 30LIbIIyBaiuCs 3
1985 poky mo TemepimHid 4Yac 1 AEMOHCTPYBaJIM Mepediru KoiooOiriB
3araJbMOBaHOTO THITy, LIO € JOKa30M IOCTYINOBOI ajanTamnii HaCHITHHX
I'PYHTIB POCIIMHHICTIO Ta CTa01ILHOTO PO3BUTKY OllI0aKaIlieBUX HACAIKEHb Y
HanpsIMKy CHibBaTH3alii. [HTeHcudikalis Ko1000iry opraHo-MiHepaIbHUX
peuoBHH y Haca/pkeHHI Ha Il BapiaHTi IITy4yHMX IPYHTIB CBIAYMTH TIPO
3MIIIIeHHs TIporeciB TpaHcdopmartii y Oik OCTEIHIHHS 1 MOXKE MPUBECTH 10
3HAYHHUX HETaTUBHUX 3MiH y cTaHi 0i0TeoeH03y B MaliOyTHEOMY.

CroiBcTaBIieHHsT XapaKTePUCTHK IITYYHUX JICOBHX OIOTE€OICHO3IB
[pucamap’ss Juinposcbkoro (Tabm. 1) orpumanux A.®. Kymik (1996-
1999 pp.) Ta mokaszHuWKiB, orpuMaHuX y 2020 p. DEMOHCTpYE 3HIDKCHHS
KUTBKOCTI MiICTHIIKK Y JOCHTIDKCHUX Haca/PKEHHIX Ta OMaay y Haca/KeHHI
aKarlii CyXyBaToro THILY 3BOJIOKEHHSI.

% fxy6a M.C. MOHITOPHHIOBI JOCIHIiKEHHS PO3MO/UTY BAKKHX METATIB Y JIICOBHX
Oioreonenos3ax Ilpucamap’s JHInpoBcbKoro ((iToLeHO3-MiICTHIKA-TPYHT): JAHUC....KaH].
6iout. Hayk: 03.00.16./{ninponierpoBebk, 2006. 202 c.
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Tabmmms 1
IMopiBHAHHS XapaKTEePUCTHK IMITYYHUX JIICOBHX OioreoueHo3iB
IIpucamap’sa JHinpoBcbKOro
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*— oani ompumani A.@D. Kynix y nepioo 1996 — 1999 poxax; 2 — dani 3a 2020-2021 pp.

KinmpkicTs omagy y 1y00BOMY HacaKSHHI 32 TIEpi0]] MOPIBHAHHS BETHYUH
30inpmmnacs Big 44,0+1,4 mo 73,4+7,7 w/ra; y HacaKeHHI akaIlii Ha IPUCTiHI
CBIXYBAaTOTO TUITY 3BOJIOXKEeHHS — 3 32,0£7,6 mo 37,2+5,1 w/ra. OIIK mrydnux
JCIB XapaKTepH3yBAIH KOJIOOOOITM OpraHO-MiHEpalTbHUX PEUYOBHH SIK
3araibMoBaHi (0an  6). BuiesasHaueHi 3MiHM 3YMOBIIOIOTH MOTPEOY
MOCUJICHHSI KOHTPOJIIO 32 CTaHOM HACa/PKEHb Ta 3acTOCYBAaHHsS 3aXOJiB
MIATPUMKH (YHKIIOHAIBHOTO CTaHY ITYYHUX €KOCHCTEM B YMOBaX CTENOBOT
30HHM Ha HAJIEKHOMY PiBHI.

4. AHatiz MOHITOPHHIOBHX JOCJi/IKeHb BMICTY Ta po3moaiiay
BAXKKHUX MeTaJliB y 0ioreouenoszax Ilpucmap’s JJHinNpoBCcbLKOro

Jnst 3’sicyBaHHS TPOLECIB 3MIH Y MIKPOEJIEMEHTHOMY CKJIajl IPYHTIB
micoBux OioreonenosiB Ilpucamap’s /[IHimpoBcbkoro B mepiox 1980—
2021 poxu 6yno nopisasaHO BajoBuit BMicT Ni, Mn, Cu ta Pb y mapi rpyHTy

% Poaun JLE. Basunenu H.M. JluHamMHKka OpraHMYecKOTO BEIIECTBA U
OMOJIOTMYECKUI KPYrOBOPOT B OCHOBHBIX THIIAX PAacTUTENbHOCTH, MockBa-JIeHUHrpam:
Hayxka, 1965. 168 c.
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0-50 cm Ta rpynToyTBOprotouiii mopomi. Otpumani mani (Tabm. 2)
JEMOHCTPYIOTh YaCOBY TUHAMIKY BMICTy BaKKUX METAJIiB.

Tabmums 2

Junamika BMicTy BaKKUX MeTaJIiB y KOpeHeHACHYeHOMY HIApi IPYHTY
(0-50 cm), noponi Ta Kerm Gioreoueno3sis Ilpucamap’s lninposcbkoro

PizHoTpaBHO- Ipucrinna 3amaBHa
. JlyooBe
o THIYaKOBO- Cyxuii 6ip JIMIIOBO- JINNOBO-
Bakkuii o h HACa/sKeHHS
KOBHJIeBHii Ha apeHi siceHeBa . siceHeBa
MeTaJ . HA IIaKOPi .

cren JiopoBa aiopoBa
1980 2020 1980 2020 1980 2020 1980 2020 1980 2020
M Ipynr 535,0 507,0 102,0 1224 880,0 887,5 753,0 537,2 891,2 894,8
n nopojaa 237,7 198,0 53,0 102,2 676.9 507,8 358,6 102,2 385,7 330,5

Kemn 2,3 2,6 19 1,2 13 17 2,1 52 3,1 2,7
Ipynt 7,5 8,4 14,0 0,6 11,0 59 10,0 9,6 31,0 6,32
Cu nopojaa 39 6,6 20,0 0,8 5,94 2,8 7,1 6,6 10,3 3,64
Kemn 1,9 1,3 0,7 0,8 19 2,1 14 15 3,0 1,74
Ipynr 36,0 37,7 22,0 9,2 46,0 32,0 58,0 44,5 34,0 35,9
Ni nopojaa 27,1 30,3 24,4 9,5 25,5 14,7 36,2 24,3 22,7 23,9
Ko 13 13 0,9 1,0 1,80 2,2 1,6 1,8 15 15

Ipynt 3,2 13,9 1,7 31 3,0 2,6 3.3 41,3 3,21 6,50
Pb nopojaa 2,1 6,0 14 29 5,0 7,4 2,2 29,1 1,60 2,36
Ko 15 2,3 1.2 11 0,6 04 15 14 2,0 2,75

Buseneno, mo 3a qocmigauii nepiog BMictT Mn y kopeHeHacCHIeHOMY Mapi
I'PYHTY €KOCHCTEM 3MIHUBCS HEICTOTHO, MaKCHMaJIbHE 3MEHIIICHHS BiIMi4€HO
y Iy0oBOMY Haca/KeHHi. Y IIbOMY 0i0T€0IIeHO31 CTIOCTePIiracThesl OTHOYACHE
yOyBaHHS KUTBKOCTI MN 1 y IpyHTOBIH mOpo/i, IO BipOTiTHO TOB’s3aHE 3
ITiIBUILIEHUM BIKOBUM TIOTIUTOM Ay0y 3BHYalfHOTO Ta 3aKPIMJIeHHSIM 3HAYHOTO
pe3epBy Mn y ditomaci crurioro ayoosoro Hacamkenas. Bmict Cu y
JIICOBHMX €KOCHCTEMaX 3MeHIIHBCs 1y mapi rpyHTy 0-50 cMm (y 1,36-23,3 pasu)
iy rpynToBiii mopoai. Icrotre 3umkenns Bmicty Ni (6inbine HiX y 1Ba pa3n)
BiZIMiY€HE y IPYHTI cyXoro 0opy, y iHIIKX 0ioreoneHo3ax CroCTepiratoThes
HE3HAYHi KOJMBAHHS OTO Moka3Huka. KijpkicTs P y moBepxueBomy miapi
IPYHTY IOCHIIDKYyBaHHUX eKocucTeM 30impmmiacs y 1,8-12,5 pasis,
BUKJIIOYECHHS CTAHOBHB I'PYHT MPUCTIHHOT JIMTIOBO-SICEHEBOT A10poBH, J1e el
MIOKa3HUK cTaB HUX4KUM y 0,86 pasu.

P0301KHOCTI KITBKOCTI BaXKKHUX METANIB y TPYHTOBHX MOPOAAx TIIPH
MOPIBHSAHHA pe3yibTariB pocmipkeHb 1980 ta 2020 pokiB MOSICHIOIOTHCS
BIUIMBOM Ha X XIMIYHHMH CKJaj JEpeBHOI Ta TPaB SHUCTOI POCIHMHHOCTI
0ioreoleHo3iB i 3HaUHOK reorpadhigHo0 Ta MPOCTOPOBOIO MiHJIUBiCTIO™.

%6 Cnaxun B.B. BHOTEHHBINH KPyrOBOPOT XMMHYECKHMX 3JIEMEHTOB M TIOJIXO/bl K €ro
u3ydeHuI0. buozeoxumuueckuil Kpyeosopom eewjecma 6 buocghepe, Mocksa: Hayka. 1987.
C. 50-55.
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Bimomo, 1o kopeHi ay0a 3BH4aiitHOTO, Oepe3n 00poaaBdaCToi Ta COCHU
3BHYafHOI B CTENMOBHUX YMOBaX MOXYTb IPOHUKATH YIIHO, 3 METOIO
BUKOPHUCTAaHHS BOAM Ta PO3UMHECHUX Y Hil II0OKMBHUX PEUYOBUH Ta €JIEMEHTIB,
6impmre Hix Ha 6,0; 4,2 Ta 4,0 M, KOpeHi TpaB’SIHUCTUX POCIUH — TIHOIIE
1BOX MeTpiB®’.

3 niTepaTypHUX JKepel BiIOMO, IO IPYHTOBI MOPOIH MOXKYTh Pi3HUTHUCS
3a Bmictom Cu y 34-68, Zn — y 25-175, Mn — y 20 pasiB. BapitoBanns
KOHLICHTpALl eJIEMEHTIB y IPYHTaX Y MeXaX I'PYHTOBO-KIIMAaTHYHOI 30HU
Mosxke gocsirati 60 % 8.

KoediuienTtu criBeignomenas Mn ta Ni y cucremi rpyar-opona (Kem) y
JociipkeHnx OioreoneHo3ax 3a octaHHi 40 pokiB y OLIBLIOCTI BUHAIKIB
MIABHUIUINCS, IO € CBIYECHHSIM 3HAYHOI poiii (HITOLEHO3IB Y MOKpAIICHHI
MIKpPOGJIEMEHTHOI'O CKJIaJy I'PYHTY LUISXOM IEePEMIilleHHS Ta HAKOIWYCHHS
HEOOXigHUX y (i3i0JIOTIYHAX MpoIecaX XIMIYHHX CIIEMEHTIB y BEpPXHIX
wapax rpyary>’. 3menmenns Ky 3adikcosane mis Mn y cyxomy 6opy Ha
apeHi Ta Yy 3alUIaBHIA JHIMOBO-sCeHeBilt nmiOpori. HaiicrabinmpHimmMu
nokasHukamu Ky y HocnimkyBaHuX OioreoneHo3ax xapaktepusysascs Ni.

CuisigHomreHHs BMicTy CU y TpYHTI Ta Y TpYHTOBIi TOpoi SK MPaBHIIO
3a3HAJI0 HEICTOTHHMX 3MIH y Yaci, MAaKCUMaJIbHO 3MIHUBCS MOKa3HUK Kem y
3alUIaBHiM JIMMOBO-siceHeBii miOpoBi. Hesnaune 3menmenus Kem, Pb y
JICOBUX EKOCHCTEMaX HOSCHIOEThCS TaCHBHUM IOTJIMHAHHIM EJIEMEHTY
KOPEHSAMH POCIMH 3 MPUYMHU HEaKTUBHOI ydacTi Horo y ¢isionoriuHux
npouecax .

3 MeTO0 3’sICyBaHH: 3MiH MiKPOEIEMEHTHOTO CKJIally IPYHTIB BIPOIOBXK
icCHyBaHHsI OiJl0aKaIlieBIX HACA/HKCHB Ha Pi3HUX BapiaHTaX HACHITHUX IPYHTIB
6y1o nipoBezeHe nopiBHsHHs ymicty Mn, Ni ta Cu 'y 1990 poui y rpyHTi (Bik
HacaJpkeHHs 14 pokiB) 3 X TenepimHiM ymictoM (2020 pik, BiK HacaPKEHHS —
60 pokiB). 3a gocmimuuii nepiox Bmict Mn, Ni ta CU y KopeHeHaCHUEHOMY
mrapi HACHITHUX TPYHTIB 37e0unbmoro 3meHmmBes (Taom. 3). BukimroueHHs
cranoBuB BMicT Ni, KiIbKICTh SIKOTO TiABHIIMIacs Ha I BapiaHTi HacaKEHHS
y 1,73 pasis.

5 WUnbun B.B. Tsxénble MeTamsl B cucTeMe TouBa-pactenre. Hopocubupek: Hayka.
Cub. ota., 1991. 151 c.

%8 Yopuuckwuit 3.5, Kypaesa U.B. ['eoxuMus TSHKENBIX METALIOB B OYBAX YKPAKHbL.
Kwuis: Hayk. Jlymka, 2002, 25-39 c.

%9 1Oxnoscekuii B.IO., dymapens C.M., Mamora B.M. Arponicomeniopaisi, Kuis:
Konpop, 2012. 372 c.

6 Kypaepa U. B. ®opMbl HAXOKIEHHS TKENBIX METALIOB B MOYBAX TEXHOIEHHO-
3arps3HEHHBIX TeppuTopuit. Munepanoeuueckuti scypruan. Ne 6. 1997. C. 53-57.
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Tabmuus 3
Bwmict Mn, Ni ta Cu y kopeHeHacHYeHOMY mIapi IPYHTIB
(BajoBa ropma) Gij0aKalieBUX HACAMKEHb AISTHKH JicoBoi
pexyabTuBaiii 3axiznoro loudacy

Bapiant Pix BM, mr/kr aée. cyx. Ipynry
HACHIIHOTO BU3HAYEHH Mn Ni Cu
IPYHTY
T 1990 189,0 18,0 18,0
2020 54,8 31,1 6,2
m 1990 448,0 53,0 316,0
2020 65,7 39,9 6,3
v 1990 460,0 51,0 276,0
2020 46,7 36,3 8,3
v 1990 409,0 53,0 303,0
2020 72,7 35,2 4,1

Bimpir 3Ha4HE 3HMKEHHS BMICTY METAJB CIIOCTEPIraiocs y TIpyHTax
BapiaHTiB 3 wopHO3eMoM 3BuaaiHuM (II1-V BapianTH): BMicT Mn 3a ocrtanHi
15 pokiB TyT 3meHmmBes y 6,5-9,8; Ni y 1,3-1,5, a Cu—y 33,1-73,4 pasis.
VY kopeHeHacuueHoMy mrapi Il BapiaHTy HAacCHIHOrO IPYHTY HOKa3HHK
smeHmieHHs aus Cu pmopiBHioBaB 2,9 pasu, Mn — 3,5 pasu. llIBunke
3MEHIICHHS BMICTYy METaliB y BapiaHTax IPYHTIB 3 IIApOM HYOPHO3EMY
iMOBIpHO MOB’si3aHe 3 iHTeHCcHBHUM 3amydeHHsM Mn, Cu ta Ni y mporecu
KUTTEMISIIBHOCTI (DITOLEHO3Y Ta TPUBAIMM 1 OLIBII 3HAYHUM 3aKPIIUICHHSIM
ix y QiTomaci, mopiBHsHO 3 HacaxkeHHaM Ha 1T BapianTy rpyHTY®.

SBuIne 3HIKCHHS BMICTY MIKPOCJEMEHTIB y CKJAIl IPYHTIB MOXeE Y
MOAABIIOMY IIPUBECTH JI0 MOTipLICHHS (DYHKLIOHAJIBHOTO CTaHy HacaJKeHb,
3HIDKCHHIO IX CTIHKOCTI J0 BIDIMBY (PAaKTOpiB JOBKIUIL 1 mOTpedye
3MIACHEHHS PETENFHUX i BCEOIYHUX MOHITOPUHTOBHUX JOCHTIHKEHHb 3 METOIO
3aIlPOBA/DKCHHS 3aXONiB 3 INPHIMHEHHS MIKPOGIEMEHTHOro 30iIHEHHS
HACUOHMX IpyHTiB®,

Bizomo, 110 MiKpoeneMeHTH 3HaXOJsThCsl B IPYHTax y ABOX (opMax —
JIOCTYIHI Ta HE JOCTYIHI JUIsi POCIHH, PU YOMY, IPOLECH NEePETBOPEHHS
pyxomuX (opM eJeMeHTIB y HepyXOMi 1 HaBMaku y IPYHTax IiJ| JICOBUMHU
HacaKEHHIMU BiI0OyBarOTHCS MOCTiHHO®. Hassuicts JAaHUX

61 doprecknio Jlxk. [eoxumus okpysxarormeit cpest, Mocksa: ITporpecc, 1985. C. 137-183.

62 fxy6a M.C. MOHITOPHHIOBI IOCiKEHHS PO3MOLTY BAKKHX METAiB Y JiCOBHX
Oioreoneno3ax [Ipucamap’st JHIIpoBchKoro ((iTOLEHO3-MiACTHIKA-TPYHT): JUC....KaH].
6io:1. Hayk: 03.00.16. JainponerpoBerk, 2006. C. 168-170.

8 Myxa B.J., Cynuma A.®., Kapnunen T.B., JleBmakos JI.B. CoorTHoumenue
cofiepKaHms TSDKENBIX METAJUIOB B II0YBE M [OYBOOOPA3yIOIIeH MOPOAe KaK KPHTEPHit
OLICHKH 3arpsi3HEHHOCTH N0uB. [Tougosedenue. 1998. Ne 10. C. 1265 — 1270.
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CEepPEeNHbOCTATHCTUYHOTO BMICTYy BaXKUX METaNiB y cyOcTparax, IIo
CKJIaIal0Th HAacUMHI IpyHTH 3aximHoro Jloubacy (BomoposdumHHaA (opma)
OTpUMaHMX BYeHHMMH KOMIUIEKCHOI eKcrenwmii 3 JOCTiKeHHS JICiB
cremoBoi 30HM Ykpainm y 1976 Ta 1988 mama 3Mory mopiBHATH ix 3
aHanorigHuME mokasHuKamu 3a 2020 p. (Ta6m. 4).

Tabnung 4
JuHamika BMicTy BaKKHX MeTaJliB y BOJOPO3YHHHIl (opmi
y cyOcTpaTax HACMIIHUX I'PYHTIB MiJ HAcaKeHHAMHU O1L101 akauii
3axinnoro Jlon6acy

Pik Baxkkuii MeTaJ1, MI/KT IPYHTY
Cyberpar | rocaia- Fe Mn Cu Pb Ni
JKEHHSI

1976 787 700 45 32 21

Tlopona 1988 240 340 4 21 5
2020 200 180 0,5 2,6 4,3

1976 88 59 15 19 12

Micox 1988 87 8 6 14 5
2020 63 6,5 3 7 4,8

1 N 1976 70 15 5 22 10
:;gﬁ:ﬁ;’;‘“ 1988 60 8 5 13 13
2020 54 58 0,8 4,5 13

1976 35 23 5 16 5

YopHo3zem 1988 90 3 9 11 14

2020 243 6,4 1 5 8

3a mepiog 1976 — 2021 pp. Bmict BojopozunHHuX ¢Gopm Fe ta Mn
3MEHIIMBCS y TOPOJi, MICKy Ta JIECOBHIHOMY CYIJIMHKY; Y YOpPHO3EMi
CIOCTEPIrajocs MocTymoBe 30UIbIICHHS BMICTY X MeTamiB. Kinekicte CU Ta
Pb 3MeHmmimacs B ycCiX JOCHIIKYBaHWX HACHUITHHX IPYHTaX, NPUYOMY
MaKCHMAaITbHE 3HIDKCHHS KOHIICHTPAIIIT IINX eIEMEHTIB 3a(iKCOBaHe y MaXTHIH
nopozi. Bmict Ni y mopoai Ta y micky 3MEHIIHBCS, Y JIECOBHIHOMY CYTJIMHKY
no 1988 poxy 30UmbIIMBCS 1 [0 TEMEPIlIHROTO Yacy 3ajMIIAeThcs Ha
OJTHaKOBOMY piBHi. Y uopHo3emi n0 1988 poky BigOyBayiocsi 30iIbLICHHS
Bmicty Ni, a 10 HUHINIIHBOTO Yacy BimOYIIOCs 3HHKEHHS BMICTY IILOTO METay.
KonuBanHs BMICTy pyXOoMHUX (DOpM BaKKHX METAJB y IPYHTI 3aJIeXKyTh Bij
JISUTBHICTIO TPYHTOBOTO MIKpOOOIIEHO3y Ta BIKOBHX 3MiH, SIKi BIUTMBAIOTH Ha
3ATHICTH POCIMH JI0 TOTJMHAHHSA XIMIYHHX €JIEMEHTIB 3 IPYHTY, IPHUOMY
JMHaMiKa BMICTY pyXoMHX (OpM Moke OyTH ICTOTHOIO — MaKCHMaJlbHi
BEJIMYMHH 1HOJIi TIEPEBHIIYIOTh MiHIMaJIbHI y 5 Ta Ginbiue pasis®,

64 KaGara-Tlenmuac A., ITenauac X. MUKpO3/1eMeHTHI B IOYBaxX M pacTeHUsX. MockBa:
Mup, 1989. 436 c.
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BenuunHa BMicTy BOZOPO3YMHHNAX (POPM JOCHTIIKYBAHUX BAKKHX METAJIB
y TpYHTax 3aJIeXXWUTh BiJ HU3KHA (DakTOpiB, cepex SIKMX MEXaHIYHHH CKIIaJ
HOpPOJM, Ta KMCJIOTHICTh BOJHOI BUTSXKM 3 IpyHTy®. KpiM Bractupocreit
enadoTOMiB Ha BMICT pyXOMHX (JOPM BaXKKHX METaJIiB 3HAYHO BIUTMBAIOTH TaKi
(bakTopH 3araJbHO IUIAHETAPHOTO 3HA4YCHHS SK KUCIOTHI omamu. Tak, 3a
PpaxyHOK 3MiHH peaKilii IPYHTOBOI BUTSDKKA Y OiK MiIKUCICHHS Ta He3HAYHOI
KIJIBKOCTI OpraHIYHMX PEYOBHMH Yy IPYHTOBOMY LIapi, BayKKi METaJM JIETKO
BMHOCATECS 3 TPYHTOBOTO Mpo(imo BHacmigok ix cnmabkoi ¢ikcanii®®. 3a
JESKUMH JIJAHUMHU T1iJ] BIUIMBOM KUCJIOTHHUX OTIa/iB 301IbIIY€ETHCS KUCIOTHICTD
IPYHTIB, [0 IPU3BOIUTH JIO ITiABHIIeHHs Mirparii Pb, Zn, Ni, Cu Ta BuMuBaHHs
iX y HWKHI [Iapu IPYHTY i 3aBaae 30MTKiB pociamuHOCTI®. Bimomo, mo B
pe3yJsbTaTi BIUIMBY Ha IPYHTH YKpaiHM KHCIOTHHMX ONAJiB, IUIONIA KUCIIHX
IPYHTIB 3a ocTanHi 50 pokiB 3pocia Ha 30 %%,

3 mopiBHsHHSI BiJHOCHUX KoHIeHTpalii Mn, Cu, Ni Ta Pb y rpyaroBomy
mpodiTi CTEMOBOi MUISHKH Ta CyXOoro Oopy 3 pe3yibTaTaMH IOCIHIIKEHBb
npoBeaeHux mpo¢. [BetkoBoro H. M. y 1980 pomi (Tab6mn. 5) 3’sacosano, mo
TOKa3HUKH aKyMyJIALil BaKKMX METANiB BIIHOCHO IPYHTOBOI IOpPOAU Y
CTETIOBOMY TPYHTI 3MCHIIIUCS M TaKuX (hi3i0JIOTIYHO Ba)KIIMBUX
enemeHTiB sk Cu, Ni Ta Mn, 1110 MOB’S3aHO 3 IHTEHCHBHHM BHKOPUCTaHHSIM
LUX €JIEMEHTIB POCIMHAMU Y (i310JIOTIUHKX Mpoliecax.

36inblIeHHS MOKa3HUKA HAKOMUYSHHS 11t Ph 3ymMoBieHe HagxomKeHHAM
€IEMEHTY 3 TOBITps, Ta MIIHOK Horo ¢ikcami€ro 3a YMOB Jy)XHOTO
cepenoBuiia y rpyHToBomy mpodim. IlocriiHe MiABHICHHS YMICTY
KinpkocTi Pb 10 2 % Ha rpam cyxoi pedoBHHH y IIOBEPXHEBOMY IIapi IPYHTIB,
sIKi 0OpOOIISIOTHCS Ta y IPUPOJHOMY CTaHi, y pi3HIX Ha3eMHHUX €KOCHCTEMaX
BCcTaHoBiIeHO Takox A. Kabaroro-Ilemmiac Tta X. Ilemmiac®®.
V crnocrepexeHHAX Hax OanaHcoM PP y pisHHX ekocucTeMax JOBEIEHO, 10
HOro HAJXOIDKEHHS ICTOTHO IICPEeBHINYE BHHECEHHS, a Ul 3HIKCHHS
3arapHOl KoHIeHTpawii Pb Ha 10 % nuisxoM BHITYXeHHS y 3a0pyIHEHOMY
IpyHTi 3Ha06uTHCs 200 pokiB, y poHoBoMy — 90 pokiB. 3a BUCHOBKaMU Py
JOCIIIHUKIB 3a0pyaHeHHs1 IpyHTiB Pb Mae wacrto He3BopoTHii xapakrep, i

 Cwmonbsannos MU, PaGyxa E.B. Kpyrosopor Bemects B mpupose, Kues: Hayk.
nymka. 1971. C. 98.

6 Hazapos A.T'. DKoNOro-HOOC(EPHBIH MOX0M K GHOr€OXUMUYECKOI IIMKIMYHOCTH.
Buozeoxumuueckuii kpyeosopom eewecms 6 buocghepe, Mockpa: Hayka. 1987. C. 5-14.

5" Unbun B.B. Tsxénble MeTamsl B cucTeMe TouBa-pactenre. Hopocubupek: Hayka.
Cub. otx., 1991. C. 106-127.

6 Hpanos [0.A., Hpucrep B.C., Bonaaps I1.0. KonuenTpanus TSHKENBIX METALIOB B
MOYBE KaK (paKTOp HKOJOTUIECKOTO HOPMUPOBaHUSL. Midxnceio. memam. 30ipHuK « Aepoximis
i epynmosnascmeoy Cueu. Bui., 1998. C. 81-82.

89 KaGara-Tlenmuac A., ITenauac X. MHuKpO3/1eMeHTHI B TIOYBaX M pacTeHUsAX. MockBa:
Mup, 1989. C. 212 - 215.
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TOMY TIPOLIEC HAKOIIMYEHHS LBOI0 MeETaly Y IIOBEPXHEBOMY wIapi y
NOJAIBIIOMY OyZe HPOIOBXKYBaTHUCh HaBITh 3a YMOB 3MEHIICHHS HOTro
HAIXOKEHHS C.

V 1pyHTi cyxoro Gopy 3a ocrauui 45 pokie ymict Cu ta Pb BigHOCHO
BMICTY y TIOpOJIi icTOTHO He 3MiHnBCS, BMicT Ni — miABHIMBCS y cepeTHbOMY
y 3,8 pasiB. Pa3om 3 piskum (Oinbie HiX y 4 pa3n) 3HIDKCHHSIM BMicTy Mn y
BEPXHBOMY TOPH30HTI IPYHTY COCHOBOT'O OOpY CIIOCTEpIraeThecsi picT Horo
BMICTY y HW)KY€ PO3TAIIOBAaHOMY IIapi IPYHTY, IO MO>KJIMBO IIOB’s3aHE 3
MEPEHECEHHSM EJIEMEHTY YTIIMG MPOMiIIo UISXOM JIECUBAXKY ..

XapaxTep po3IoJiTy eJIEMEHTIB y OpraHax Ta TKaHHHaX He 3aJIMIIA€ThCs
HE3MIHHMM BIIPOJIOBXX OHTOreHe3y. 31 30UIbLICHHSM BIKy pOCIHH
BiOYBa€ThCS 3MiHA KUIBKOCTI 3aKpIIJICHUX Y HHMX €JEMEHTIB, BIKOBI Ta
CE30HHI KOJIMBAaHHS KOHIICHTPAIIil BAYXKUX METAJIiB MOXKYTh BIAPIZHATHCA Y 3-
10 pazis’. Inpin B.5. 7 3a3Hauae, 110 KOJUBAHHS BMICTY XiMiYHMX €1€MEHTIB
y ckimaai (itoMacw, BUKJIMKAaHI BIKOBUM (DakKTOpOoM HE MOXYTb OyTH
3HAYHUMH 3 Ti€i MPUYUHY, IO MePio IHTCHCUBHOT'O CIIOKHBAHHS MOXXUBHUX
PEYOBHH CIIiBIIaJja€ 3 YacoM HAHOLIBIIOr0 MPHUPOCTy (HITOMACH, TOMY
HACHYCHICTh JKHUBOI POCIMHHOI TKAaHWHH €JIEMEHTaMH 30epiraerbcsi y
OHTOT€HE31 BITHOCHO CTa0lIbHUM.

Junamika Bmicty Mn, Zn ta Pb y mcTi JTMITH CepIIeUCTO]l Ta SICEHY BHCOKOTO
3 JIMMIOBO-SICEHEBOT IIOPOBH CBIMUUTBH TIPO 3HWKEHHS KUTBKOCTI MN mprOImM3Ho y
5, Cu—y 3 taZn meHuie HiX y 1,5 pa3u y JIMCTI JIMIH CEPLETUCTOL. Y JIUCTI sICeHy
BUcokoro 3 1990 no 2020 pik BinOyJI0cst SMEHIIEHH OUbLIE HiX y 4 pa3u BMICTY
Mn ta Cu. SIBuiie 3HIWKEHHS BMICTY METAIIB Y JIUCTI ISPEBHUX MOPI OB’ s13aHE
3i 3HIDKEHHSM IIOTPEOH POCIIMH y eIeMEHTax 3 BiKOM'*, i CBiIUUTE Ipo BikoBe
YTOBUIGHEHHS POCTOBHX TPOIIECIB.

VY nmcri sceHy BHCOKOTO 3adikcoBaHe 30imbieHHS BMIicTy ZNn 3 1990 mo
2020 pik y nmBa pasu. 3a mamumu A. KaoOara-Ilemmiac, X. Ilenmiac
IHTEHCHUBHICTh MTOTJIMHAHHA IMHKY 1CTOTHO KOJIMBAETHCS 1 3aJISKUTD BiJl BUAY
POCIIMHH T2 YMOB CepeIoBHILa PocTy . OCKIILKH ZN € CKIIaI0BOI0 YACTHHOKO

™ Cumoposmu E.A., Pymacoa JKA. Bycsko EI. ®yHKIHOHMpPOBaHHE IECHBIX
(UTOLIEHO30B B YCIIOBHSIX aHTPOIIOTEHHBIX Harpy3ok, Munck: Hayka u Texnuka, 1985. 205 c.

! To6poBonbckuii B.B. BruocgepHbie MUKIIBI THKETBIX METAIIOB U PETYJISTOPHAS POJIh
mouBsl. [Tousosedenue, 1997. Ne 4. C. 431-441.

2 Kabara-Tlenanac A., Tlenauac X. MUKpO3JIEMEHTBI B OYBaX U pacTeHUsAX. Mocksa:
Mup, 1989. C.163 — 172.

8 Unbun B.B. Tsxénble MeTautbl B cucTeme Tousa-pactenue. Hopocubupcek: Hayka.
Cu0. otn., 1991. 151 c.

" Wcauenko K.M. Onrtumuzanus NpupojpHOH cpeabl (reorpaduueckuii acmnekr),
Mockga: Meicib, 1980. C. 148 — 156.

5 Kabara-Tlenmuac A., I[Teaauac X. MUKpO3/1eMeHTHI B IOYBaxX M pacTeHUsX. MockBa:
Mup, 1989. C.208- 222.
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TOPMOHIB Ta )EPMEHTIB, aKTUBI3Y€ BIUIMB BiTaMiHIiB Ta CIIpHUsi€ POTOCUHTE3Y,
T ABHIIY € &KAPOCTIHKICTh Ta TOCYXOCTIHKICTD, 301IBIITY€ IMYHITET 10 XBOPOO,
cTabini3ye KIITUHHI KOMIOHEHTH Ta CUCTEMM MiKpoopraHisMis’®, BiporinHo
sICEH, SIK HaWOLIBII BUMOTIIMBA JIO BMICTY MIKpPOEJIEMEHTIB y TPYHTI opoja
IHTCHCUBHIIIE HAKOMHMYYy€e IIEW €JIeMEeHT A 3a0e3ledeHHs HOPMalIbHOTO
niepe0iry (i3ionoTivHuX MPOoIeCiB.

Tabmuus 5
MopiBHsHHs NpodiibHOro po3noaisy MeTaliB (BajioBa (opma)
y npupoanux dioreouenosax Ilpucamap’s JHIiNpoBCcbLKOro

I'pynToBi Baxki meraau*
Buoreonenos, rpyHt TOPH30H Mn cu Ni Pb
TH, CM

PizHoTpaBHo- 0-39 1,11 1,30 1,17 2,01
THIIYAKOBO- (1,25)» (1,9) (1,33) (1,5)
KOBHWJIEBMIA cTell, 39-80 1,07 1,21 1,36 2,75
YOPHO3eM 3BUYAiHUH, (1,31) (1,6) (1,40) (1,2
KapOOHATHUH, 1,01 1,24 1,98
MaJIOryMy CHUH, 80-140 | 0,76 (0.8) (1,3) (1,26) (1,0
CepeHbOCYTIIMHUCTHH 140-200 1 1 1 1
CyxysBaruii 6ip, . 0,96 4,56 1,32
JIEPHOBO-00POBHIA, 0-15 1,987 0,7 0,9 (1,2
MaJIOTYMY CHHIA, 0,75 3,43 1,01

y 50-60 | 2,98 (1,3)
CEPEAHBO-BUITYKCHUMH,

0,9 0,9 (1,1)

MiIaHu’ 0,58 2,65 0,98
60-125 1,47 (2,6) (0.4) (1.04) (10)
125-135 1 1 1 1
3amiaBHa JUNOBO- 1,54 1,60 2,63
siceHeBa ibpoBa, 0-37 3,21 (4.8) (3,3) (1,5 (1,9
3aIIaBHO-TyYHO- 1,23 1,55 2,15

37-58 | 2,80 (6,4)

JiCOBHH, (2,9 (1,6) (2,1)
CepeHBOI'YMYCO-BHIA, 1,20 1,55(1,6 1,20
CepeTHbOBUITYKCHUI, 56-105 | 1,32(15) (2,8) ) (1,0
CYTJIMHACTHH 1,20 1,40 1,10
105-140 | 1,1 (2,0) (1.3) (1.1) (1.0)
140-200 1 1 1 1

Tpumimka:* BMicT eneMeHTy y IPYHTOYTBOPIOIOUMI TOpOAI MpHHATO 3a 1 1 3a
BITHOIICHHSAM JI0 TIOPOJM IiPAXOBAaHO BITHOCHWH BMICT 3JIEMEHTY Yy TPYHTOBOMY
TOPH30HTI; « — KypPCUBOM Y Jy»Kax HaBezieHo faHi otprMadi H.M. I[gerkoBoro y 1980 pori.

8 Tam xe, C. 210— 211.
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Pe3ynbTaty TOpIBHAHHA BMICTY BaKKHX METaliB Yy JIMCTI Ta TiJTKax
IITYy9HUX HacapkeHb [Ipucamap’s JIHimpoBcekoro 45 Ta 65 pidHOTO BIKY
TIpeacTaBieHi y Tadi. 6.

Tabmus 6
YacoBa auHamika Bmicty BM y pocinHax IITYYHHX HACATKeHb
IIpucamap’sa IHinpoBcbKOro

Hacapkens, Tii s Bazkki MeTasiu, MI/kr cyx. Pe
nicopocnml;mx % Cu Mn Pb
yYMOB £ 1986* 2020 1986 2020 1986 2020
g
Bisoakaniese 5 é 8,0+3,0 4,57+0,8 28,0+£2,0 3,88+0,70 10,8+1,5 2,3610,3
HACA/KEHHSI g
CyXyBaTOro THITY <
3BOJIO)KEHHST E E 13,0£7,0 0,211+0,06 56,0+15,0 2,4740,53 12,742,3 1,7140,1
=
Bi . = 2 18,0+2,0 3,38+0,8 54,0+13,0 16,80+5,9 3,3+0,3 1,2610,2
iI0aKamieBe g | =8
HACA/UKEHHSI g
CBiXKYBATOr0 THITY s
3BOJIOKEHHsT A E 17,0£2,0 2,0610,04 102,7£71,0 2,7310,62 3,5£0,4 0,19+0,02
=
)E E’ O’SS;O 0 0,08+0,001 65,5+15,7 5,55+1,6 1,18+0,04 2,79+1,00
JlyGose I
HACA/KEHHS], %
TJ1aKop 2
% E 6,0+1,2 1,08+0,02 101,8+19,3 2,16+1,03 3,40+0,98 3,32+0,91

* — oani 3a 1986 pix ompumani npogh. HM. [[eemrosoio

Bwmicr ycix gocmimpkyBaHuX MeTaniB y mcTi (y 1,74—23,2 pasu) Ta rinkax
(y 5,55-65,0 pasiB) mtyuyHux Haca/keHb 3a 40 OCTaHHIX POKIB 3HAYHO
3MEHIIINBCS, BUKIFOUEHH BiIMideHE Y JIUCTI AyOOBOTO HACAKCHHS, € BMICT
Pb 36inbmuBes y 7,4 pasu. 3HIDKSHHS! BMICTY BaXKKHX METANiB y JIUCTI Ta
rimkax akamii i IyOy IOSICHIOETHCS THM, IO IPH CTapiHHI POCIUHHOTO
OpraHi3My IHTCHCHUBHICTH OIOCHHTE3Y VIIOBITBHIOETHCS H 3aMIHFOETBHCS
mpoIecaMu po3many, y 3B’s3Ky 3 UMM MaAa€ 3[aTHICTh 1O MOTJIMHAHHS
€JIEMEHTIB 3 JIOBKIJUIA Ta BAKOPUCTAHHA X y (izionoriunux mpouecax’”.

MMigeumennst kimpkocti Pb y mwmeri pocnmr my6oBoro HacaKeHHs
(31,18 mo 2,79 MI/Kr CyX. pEYOBHHM) TOSCHIOETHCSA IHTCHCHBHUM
HAJIXOJUKEHHSM METally Y TKaHHHH JIMCTA, K TEXHOTEHHOro 3a0pyAHIOBaYa
JIOBKLJIJISI, HOBITPSIHUM IIUISIXOM.

" MeTononornss ¥ METOAMKA OLEHKH JKOJIOTHYECKHX CHTyarmi. Cumdepornons:
Taspust-ITmroc, 2000. 100 c.
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[TopiBHSHHS BMICTY BaXKMX MeETamiB y JHCTI Oinmoi akarmii Ha
-1V Bapiantax HacumHEX TpyHTIB 3aximHoro JloHOacy CcBiguuTh MpPO
3amKeHHA 3 1986 mo 2020 pix kximekocti Mn (y 1,78-6,56 pazis) ta Cu
(v 2,34-14,4 pazis) y muacti pocius. Kinskicts Pb y nucti akanii sMenmmmacs
Ha |l BapianTi 3 2,4 mo 1,74; Ha V — 3 5,2 mo 2,4 MI/KT CyX. pe4OBHHH Ha
BapianTax |l Ta IV kinekicTh enemenTy 30imsmmiacs (3 3,3 1o 5,3 Ta 3 3,8 0o
12,2 MI/Kr cyX. pe4OBHHH BIANOBIJHO). 3arajibHUX 3aKOHOMIPHOCTEH L1010
KOJIMBaHHS BMicTy PD y mucTi akamii Ha pi3HHX BapiaHTax INTYYHHX TPYHTIB
He Biamiueno. Kinmpkicte Ni y jamcri akarii Ha ycix BapiaHTax TIpPYHTIB
soinpmmnacs: Ha Il BapianTi y 2,34; 111-8,38; 1IV—4,24; V4,87 pa3is.

Bigomo, mo Ni € He3aMiHHMM KOMIOHEHTOM (epMeHTy ypeasu, i sK
HACTIJIOK MOXe 3ajydaTucss OyiabOoukamu OOOOBHX  POCIMH  Ta
TPAHCTIOPTYBATHCS 3 KOPEHIB Y HaJ3eMHi 9acTHHHU 'S, ICHYIOTH BiTOMOCTI Tpo
MO3UTHBHUH BIUIMB IIOTO METATy Ha PICT POCJIWH, ajle NMPH HAIHIIKOBIi
kinbpkocTi Ni pi3ko 3HWKY€eThCs abCOopOIis MOKUBHUX PEUOBHH, TATbMYETHCS
piCT Ta MOPYUIYETHCS METa00IIi3M POCIUH, MiABHIICHHS KoHueHTparii Ni y
TKAHMHAX MpUTrHidye Ipolecd (OTOCHHTE3y i TpaHcHipawii’®. 3HMKeHHs
BMICTY XHUTTEBO HEOOXiTHHUX y Tporecax ¢porocuHTe3y exemeHTis Mn ta Cu
y THCTI Ta 3Ha4yHe mimBuineHHs BMmicty Ni y mucTi 6inoi akamii B ymoBax
3axinHoro JloHOacy BUKIIMKA€E 3aHETIOKOEHHS 11010 Cy4aCHOTO CTaHy POCIHH
i morpedye MPOBEOCHHS MOAAIBIIOTO PETENFHOIO MOHITOPHHIOBOTO
JOCITIKSHHS XIMIYHOTO CKJIay POCIHMH 3 METOIO IMIATPUMKH ONTHMAJIbHOTO
PIBHS BMICTY B)KKMX METaIB Ta 3aro0iraHHs 3aru0ei MTyYHHX HACaIXKECHb
Yy MaiilOyTHBOMY.

Pesynbrar HmOpiBHSHHS MMOKa3HUKIB 0i0JOTIYHOTO KOJO000Iry XiMIYHHX
eneMenTiB otpuMaHux y 1990 poui®® Ta pgamux 3a 2020 pik (Tabn. 7)
JNEeMOHCTPY€E (YHKIIOHANBHI 3MiHH, IMO BigOyNTHCS y IOCHTIHKYBaHHX
0ioreoreHo3ax.

[HTeHCHBHICTE KOJOOOITY BaXKHX METaliB y MPUPOIHHUX JIicax
IMpucamap’st [{ninpoBcbkoro y OubinocTi BUMaKiB 30unbmmiacs y 1,13—
15,16 pasiB. Buxmouenns cranoBiaate OIIK Mn y cBikiii cybopi Ta
cyxyBaromy 0Oopy, siki smenmmucs y 1,06 ta 10,0 pasis, Bigmosinuo. s
JOCII/DKEHUX LITyYHUX HACa/UKeHb 3arallbHUX 3aKOHOMIPHOCTEH 3MiHH
IHTEHCUBHOCTI KO0JI0OOIriB He 3adikcoBaHO. Y ayOOBOMY Haca/pKEHHI
KonmuBaHHA y Oik 3MeHmeHHS abo 30utemeHHs mokasHuka OIIK He

8 KaGara-Tlenmuac A., ITenauac X. MUKpO3/1eMeHTHI B IOYBaX M pacTeHUsX. MockBa:
Mup, 1989. C. 278-280.

 Tam xe. C. 283-285.

8 Kymuk A.®. OueHka ycTONYMBOCTH JIECHBIX OHOIEOIIEHO30B CTENHOW 30HBI
Yxpaunsl. [Tumannsa cmenogozo nico3Hagcmea ma aicogoi pexyiomusayii 3emens. Misxceys.
30. nayx. npayw, Auinpo: PBB IHY. Bum. 5. 2001. C. 26-30.
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nepeBuinyBanu 1,6 pasu. Y HacamkeHHI Oi0i akaIii cyXyBaTroro THITY
3BOJIOXKEHHSI 3HAYHO 3MiHHIIACS IHICKCH IHTEHCHBHOCTI K0s1006iriB Mn Ta Ni
(y 3,10 Ta 3,23 pasm), cBixxyBaroro Tuiry 3BosiokeHHsS — Mn ta Cu (2,18 ta
3,62), macamkenHs Oinoi axkamii (II BapiaHT mouBOrpyHTY) 3aximHOTO
Joubacy — Cu ta Pb (4,11 Ta 2,02).

O0’eMH OWKIIB BaXXKKUX METAJIB Y JICOBMX €KOCHCTEMAax 3a JOCIiTHHHA
nepioJ] 3MIHWINCS: Y yOOBOMY Haca/pKSHHI I IBUICHHS ITOKa3HUKIB y 2,57—
6,97 pa3iB AEMOHCTpY€E 3HA4YHYy POJb MiACTHIKH Y HAKONMMYEHHI METaJiB y
Mexax 100pe po3BHHEHOT IITYYHOT EKOCUCTEMH.

VY cBixiil cyOopi 00’€MM HUKITIB 3HU3WIMCS JUIS YCIX BAXKKUX METAJB y
0,52-2,38 pa3ziB, a y cyxyBaromy OOpy CIOCTEpiranocs 3Ha4HE 3HIDKCHHS
AKyMyJISALii Yy  OMAIHO-IIICTHIKOBOMY OJIOII KHTTEBO HEOOXITHHUX
eemenTiB — Mny 84,15 pazis ta Cu y 21,054 pa3u, BogHOYAC CIIOCTEPITaIocs
i ABHUIICHHS MOKa3HUKIB 00’ €MIB IIUKIIIB TOKCHYHUX I POCIHH €JICMCHTIB
Ni (y 2,88) ta Zn (y 2,14 pa3iB), 110 € MOKa3HUKOM 3HIKEHHS JKUTTEBOCTI
apeHHux ekocucreM. €muocti Mn, Cu ta Ni y junoso-siceHeBiit ni6posi
migsrmucs y 1,75; 5,68 ta 8,97 pasiB. KinbkicTh akyMyITEOBaHOTO OTIaJI0-
MIJICTUIIKOBUM OJIOKOM Ta KOPEHEHACHYCHUM IIapoM IpyHTy Ph 3HU3Macs y
1,39 pa3, mo mOB’s3aHO 31 3MEHIICHHSAM HAJXO/DKCHHS CIOIYK 3 UM
XIMIYHUM ~ CIIEMEHTOM Yy CKJIaJi, BHACIIJOK 3MCHIICHHS TEMIIB
(YHKI[IOHYBaHHS IPOMHCIIOBOCTI Y PETiOHi JOCIIKEHb.

VY HacajkeHHi Oinoi akamii Ha MPHUCTIHI CyXyBaTOTO THUILY 3BOJIOXKEHHS
CIOCTEpIrajocsi IiJBHIICHHS €MHOCTEH YCIX JOCHII)KYBaHHX BaXKHX
MetamiB y 2,91-8,74 pasu. Y iHIHX JCOBHX YrpymoBaHHAX [Ipucamap’s
JHIMpoBCBKOTO  BimOyBamacs 3MiHa ITOKa3HHWKIB €MHOCTI KOJOOOIriB
€JIEMEHTIB 0€3 MPOCTEXKCHHS CIIJIBHOT 3aKOHOMIPHOCTI POCTY YH TMaiHHS.
36inbiieHns emuocreit Mn, Cu ta Ni y konoo6iry HacakeHHs 6iol akarrii
Ha III BapiaHTi HacHTTHHUX IPYyHTIB y 2,02—29,71 pa3iB JeMOHCTPY€E HOCTYIIOBE
BUCHa)KEHHSI HACUITHUX I'PYHTIB POCINHHICTIO 1 Ja€ MOKJIMBICTB IPUITYCTHTH
HecTauy JKUTTEBO HEOOXIIHUX VISl POCIUH XIMIYHHMX €JIEMEHTIB Y IITY4YHHX
Haca/DKeHHsX Ourol akawii y nogaipmiomy. 3 1€l NPUYMHM Y IITYYHHX
Haca/DKeHHsIX O151oi akarii, 3a yMOB BiJICyTHOCTI NPOBEIEHHS BiJIIOBIIHMX
rOCIOJIAPCHKHX 3aX0/1iB, MOXIIMBI KaracTpodiuHi nopyueHHs (izionoriyHux
MPOIIECiB Ta MOCTYMOBA 3aru0eb POCIUH Y Mali0yTHEOMY.

[IpoBenenuil peTpOCIEKTUBHUI aHAJ3 PO3MOALILY OpraHO-MiHEPAJTBHUX
pPEUOBHH 1 BaKKUX MeTaniB y OioreomeHosax Crenosoro IlpuaHinpos’s Ta
3’sICyBaHHS iX Cy4acHOro (PyHKIIOHAJIFHOTO CTaHy AEMOHCTPYE 3MiHH, SIKi
BinOymucst mporsirom 1968-2020 pokiB. Pe3ynbrath MOHITOPHHTOBHX
JOCII/DKEHb MOXYTb OYTH BUKOPHUCTaHI JJIsI TPOTHO3YBAaHHSA PO3BUTKY
JicoBHX O0lOreoneHO3iB CTENnoBOi 30HM Yy MaHOyTHROMY Ta HaJaHHS
MPaKTHYHUX PEKOMEH/ALI 111010 AOTIISAY 38 HUMHU.
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Tab6muus 7
3MiHa XapaKTepHCTHK KOJ000iriB MeraiiB y 6ioreomeHo3ax
Ipucamap’sa JuinpoBcskoro y nepioa 1992 — 2020 pp.
(T — 36iabmenns 60 | -3MeHINeHHs Y YHCI0 Pa3iB).

- . Ioka3uukH 6i010riYHOr0 K0J1000iry MeTa1iB
. Ximiunumii ~
Bioreonenos InTeHcuBHicTH 06’em .
eJIEeMEeHT . €EMHicTH
KPyroodiry IHKJIY
ITpupo/Hi J1icoBi yrpyHOBaHHS
Mn 15,12 y448 11,75
JlunoBo-sicenena Cu 115,16 126,85 15,68
niGpoBa (MpHCTiH) Ni 12,02 1327 18,97
Pb 1 6,04 41,38 41,39
Mn 41,06 ¥213 -
Caixuii cy0ip (apena) Cu T1,16 40,52 -
Pb T172 {238 -
Mn 4 10,0 484,15 41,77
Cyxui 6ip (apena) Cu T113 421,05 4133
y pap Ni 114,59 12,88 11,36
Pb 1524 1214 41,46
I Ty4Hi JicoBi Haca KEHHs
Mn 1143 15,38 4740
Jly6oBe HacaKeHHS Cu 11,40 16,33 41,13
(maKop) Ni 11,53 1257 1150
Pb 41,48 16,97 1437
. . Mn 43,10 40,96 12901
BinoakanieBe Hacana- Cu 1186 1340 1804
PCHIIH CYXyBATOTO Ni 13,23 185 17,38
THITY 3BOJIOKEHHS ! ! !
Pb 11,28 14,36 18,74
. . Mn 1218 {353 42,19
Bizoaxanicse nacan- Cu 3,62 41,38 1 66.36
JKeHHsI CBi’KyBaTOro - : : -
THIY 3BOJIO’KEHHS Ni ¥ 1,70 ¥ 4,44 .
Pb 11,10 T1,70 11,61
Haca:kenus 6i10i Mn {141 41,18 46.23
axauii na I1I BapianTi Cu 411 T131 429,71
HACHIIHUX IPYHTIB Ni $1,32 ¥1,28 42,02
(3axignuii londac) Pb 1202 1141 R

BUCHOBKH

[IpoBeneHo mocHi/KEHHs BMICTYy 1 PO3NOALTY OpraHo-MiHEpaIbHUX
PEYOBHH Ta BaXKMX METATiB y CHUCTeMi (PITOIEHO3-MiICTIIKA-TPYHT Y
JmicoBuX ekocucremax Ilpucamap’st JIHINPOBCHKOTO Ta HacajpkeHb Oi01
akarlii 30HU peKyJIpTHBalii 3emeins 3axinHoro Jlonbacy.

Bu3nadueHo iHOEKCH IHTEHCHBHOCTI KOJOOOITiB OpraHO-MiHEpaJIbHHUX
PEYOBHH, M0 XapaKTepH3yIOTh (YHKIIOHAJBHUA CTaH POCIHHHOTO
yIpyNIoOBaHHS Ta HampsMOK Horo po3BHTKy. He 3HauHe KoimMBaHHA abo
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MiIBUIIICHAS. TIOKa3HUKIB 1HACKCIB 1HTEHCHBHOCTI KOJIOOOIriB pEYOBHH Y
NPUPOAHMX Ta IUTYYHHX HacapkeHHsX [Ipucamap’s [IHinpoBCBKOro Ta
OioakarieBUX HacaKeHb Yy 30HI peKyIbTUBAII] 3eMenb 3axigHoro Jlonbacy
3 1980 mo 2020 pik HeMOHCTpPy€e HampsM MPOIECIB PO3BUTKY IITYIHHX
Haca/UKeHb 3a JICOBMM THIIOM. [HTEHCHiKaImis KoJ000iry opraHo-
MiHEepaIbHUX PEYOBHH y OinoakamieBoMy HacakeHHI 3axigHoro Jlonbacy Ha
Il BapianTi IOTY4YHUX TIPYHTIB CBIAYMTH MpPO 3MILICHHS IIPOLECIB
(YHKIIOHYBaHHS i€l eKOCHCTEMH Y HANPSIMKY OCTEITHIHHS 1 MOXKE PUBECTH
y Maifl0yTHbOMY 10 HETATUBHMX 3MiH Y TpOIecax KUTTEAISIBHOCTI JIICOBOTO
(iTOIIEHO3Y Ta CHPUYMHHUTH HOTO 3arudels.

B pesynbrati npoBeeHOr0 MOHITOPHHTOBOT'O PETPOCHEKTUBHOTO aHANIZY
(1980-2020 pp.) 3’sicoBaHo, 110 BMIicT MN y IpyHTaX JICOBHX €KOCHCTEM Y
1980 pori BapitoBaBcs B Mexkax 102,0-891,2, a'y 2020 poui craHoBHB 122,0—
894,9 mr/kr cyx. rpyury; Cu —14,0-31,010,6-9,6; Ni—22,0-58,019,2-44,5;
Pb—1,7-3,3 1 3,1-41,3 mr/kr cyx. rpyHry. 3 1980 no 2020 pp. y 4opHO3eMi
3BUYaiHOMY cTenoBoro 6ioreoreno3y Bmict Cu, Mn ta Ni 3MiHHBCS MeHIe
ik y 1,2 pa3dy, Bmict Pb 30inbmmBes y 4,3 pazy. Bmict Mn, Ni ta Cu y
HaCcHWITHUX IpyHTax 3aximHoro Jonbacy 3a ocramHi 30 pokiB 31e0iIBIIOrO
3MEHIIMBCS. 3HIKEHHsI BMICTY METaJIIB CIIOCTEPIrajocs y IpyHTax BapiaHTiB
3 yopHo3emoM 3BuuaiinuM (I11-V Bapiantu): Mny 6,5-9,8; Niy 1,3-1,5; Cu —
y 33,1-73,4 paziB. SIBumie 30iAHEHHS MIKPOEIEMEHTHOIO CKJaly IPYHTIB
MOXKE NPU3BECTH [0 TOTIPUICHHS CTaHy HAca/UKeHb Yy MalOyTHbOMY 1
motpebye MPOBEACHHS 3aXOMiB IMOJO IMPOBEICHHS JIICOMETIOPATHBHUX
3aXO/IiB 3 MOJIMIICHHS YMOB iCHYBaHHS €KOCHCTEM.

VY ¢onoBoMy cTemoBoMy Oioreomenosi 3 1980 mo 2020 pik BimMmideHO
MiIBUIEHHS KoedilieHTy criBBigHOmIEeHHS IpyHT-opoja (Kem) Mn Tta Pb i
sHKeHHs 1iei Besmumbad it CuU; Ky Ni samummBes HesminamMm (1,3).
VY 3amnaBHi# MnoBo-siceHeBii Ai0poBi BinOymocs 3HIKeHH Ko CU T2 Mn,
36inbierHs Kem Pb (3 2,0 1m0 2,75), Kon Ni He 3minuBcs. Y ayboBomy
HacaJpkeHH1 3adikcoBaHe 301mbmIeHHA Kon MnN y mapi rpynTy 0-50 oM y
2,47 pazy. Y cyxomy Oopy BiamiueHo 3HiKeHHS Ken MNn (3 1,9 mo 1,2).
VY npucTiHHil THMTOBO-sACceHeBi# Ai6poBi BiaGyscst pict Ko Mn, Cu ta Ni.

PoboTa € 4aCTHHOI MOHITOPHUHIOBHX JOCIIKEHb BMICTY Ta PO3MOIiTY
BaXKHX METaJiB Yy CHCTeMi «(IiTOIEHO3-TiICTUIIKA-TPYHT» JIICOBUX
Oioreoneno3iB [lpucamap’s [IHinpoBchkoro. Pesymbpraté  jgocmimkeHb
PEKOMEHIOBaHi JJIsl BUKOPHCTaHHS Y po3po01li MOKa3HHUKIB CTIMKOCTI JIiCIB B
yMOBax CTenoBoi 30HM YKpaiHH. XapaKTepUCTHKH KOJ000Iry opraHo-
MiHEpaJbHUX PEYOBHH Ta BAXKKUX METaJiB MOXYTb 3aCTOCOBYBATHCS SK
MIOKa3HUKHM CTYIICHIO aJamnTalii JICOBUX YrpyNoOBaHb JO CKIAaJHHUX, HE
XapaKTepHUX ISl JIICOBHX EKOCHCTEM, CTEIOBMX YMOB ICHYBaHHS. 3a
pe3yJbTaTaMi MOHITOPUHIOBUX JOCIHIDKEHb MOXJIMBE HPOTHO3YBaHHS
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PO3BUTKY JIICOBUX OiOTEOIICHO3IB CTEIOBOI 30HH 1 HaJaHHS TPAKTHIYHUX
peKoMeHAaniif MoA0 IOTIIAAY 3a ICHYIOUMMH JIicaMH i CTBOPEHHS HOBHUX
JICOBUX HAacapKEHb PI3HOTO MPU3HAYCHHS B YMOBAX CTEIIOBOI 30HH Y KpaiHH.

AHOTANIA

Hwuspka micucticts Tepuropii YKpaiHu, a 0COOJIMBO CTEMOBOI 30HU, €
YacTKa IITYYHHX JIiciB ckianae 85—-100 % Bij 3araibHOr0 00CSTY, 3yMOBIIIOE
AKTyaJIbHICTh JOCIIKEHHS IUTaHb aHaJII3y Ta MOKPAICHHS CTaHy ICHYIOUHX
JICIB 1 CTBOPEHHSI HOBHX JIICOBHX 0ioreoreHo3iB B ymoBax CTenoBoi 30HH
Vkpainu. YcriliHe BHpILIEHHS NpoOJeMH CTBOPEHHS Y CTENOBil 30HI
VYkpaiHu CTIMKMX Ta JOBTOBIYHHUX JICOBHX YTPYIOBaHb 1 HIATPUMKH iX
KHUTTEMISTIBHOCTI HA BUCOKOMY PiBHI BUSIBIISIIOTBCSI JIOCHTH CKJIAIHUMH 3
TOYKH 30py NMPAaKTUYHHUX 3aXOiB, TOMY YCHIIIIHE BUPIMICHHS LUX MPOOIeM
motpedye TpPOBEACHHS JOBrOTPHUBAINX, MOTNIMONCHUX 1 BCEOIYHHMX
MOHITOPUHIOBUX [IOCHIPKEHb JICOBHX ekocucTeM. B Mexax CremoBoro
[pugHIIPOB’ T KOMIUIEKCHI MOHITOPHUHTOBI JOCIIHKEHHS JTICOBUX €KOCUCTEM
MIPOBOIIATHCA 3 Yacy cTBopeHHs npodecopom O. JI. bemsrapaom y 1968 pomi
KommnekcHOT eKceuIlii 3 JOCIiIKSHHS JIiCiB CTETIOBOI 30HH YKpaiHu.

Jana poboTa € 4YacTHHOI MOHITOPMHIOBUX JOCIIJDKEHb BMICTY 1
PO3MOJITy Ba)KKUX METAJiB Ta OpPraHO-MiHEpalbHHX PEYOBUH Yy CHCTEMI
¢iToneHO3-MiACTHIKA-TPYHT OloreoueHos3iB Ilpucamap’ss JIHINpOBCHKOTO.
3MifiCHEHO €KOJIOTIUHY OLIHKY BMICTy BaXXKMX METaJliB Ta OpraHo-
MiHEepaJbHUX DPEYOBHH 1 BH3HAUCHO IMOKA3HUKHU iX PO3MOJUTY B CHUCTEMI
(bITOIIEHO3- T ICTUIIKA-TPYHT JICOBUX €KOCHUCTEM.

Ha migcraBi pe3ynbTaTiB KOMIUICKCHHUX JOCIIKCHb Ta IMOPIBHSHHS
OTPUMAHUX JaHWX 3 pe3ydbTaTaMH momnepenHix 60-65 pokiB OLiHEHO
(yHKIIOHATBHI 3MiHU Y CTaHi 6ioreoneHo3iB [Iprcamapchkoro MOHITOPHUHTY
Ta 30HH PEKYJIBTUBAIl] MOPYIIEHNX 3eMenb 3aximaoro oHOacy. 3poOiieHO
MIPOTHOCTUYHI BUCHOBKHM IIOJIO0 INMOJAJBIIONO PO3BHUTKY JICIB Ta HaBEIEHO
TEOPEeTHYHI 1 TPaKTH4HI TOJOXKEHHS JUIS CTBOPEHHS HOBHX JEpPEBHUX
HacaJKeHb B yMOBAX CTENOBOI 30HH YKpaiHH.
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