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Anomauia. Y pobomi noxazana
MOACIUBICMY  THOUKAYIT pecyIsIMOPHUX
eKOCUCMEMHUX — Cepeicie  Npomseom
MEexXHO2eHHO20 IpYHMO2eHe3y 3a
00NoOM02010 IMOIHOUKAYILHUX OYIHOK
emicmy KapOoHamie ma 3Aac601068aHUX
gopm azomy. Illonvosi 0OocniddicenHs
nposoounuce npomsieom 2008—2017 pp.

YV O0O0CHIOHIU 0i0eKON02IUHIU CMaHyii

J[Hinpo6cbko2o azpapHo-eKoOHOMIYHO20
VHigepcumemy (m. llokpos,
Jninponempoecvra obnacme, Yrpaina).
lloniconu  3axknadenwi vy medcax
YOMUpPbOX munie MexHo3emie.
neoozemu, OepHOBO-TIMO2EHHI IPYHMU
Ha J1econoOiOHUX CYeauHKax, cipo-
3e/leHUx 2NUHAX mMa  UY4epBOHO-OYpux
anunax. Y pobomi naseoeni ceiouenHs

mozo, WO Npoyecu - HAKONUYEHHS
KapboHamie 'y mexHozemax Maromo
be3nocepeone BIOHOUIEHHS 00

iMmobinizayii ammocgheproco KapoOOH
OUOKCUOY 5K 360POMHULU  MeXaHI3M
A6UW NAPHUKOBO20 eqeKkmy, wWo Cio

CyvacHe BueHHs mpo Oiochepy €
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posensoamu 5K BAHCIUBULL
eKOCUCMEMHUL CepeiC aHmMpPONO2eHHUX
ipyumis. lLleti exocucmemHuil cepsic
came MONOOUX MEXHO2EHHUX IPYHMIB
BUKOHYE 3HAYHY NOSUMUBHY YHKYIIO AK

Ggakmop  npomuodii  NAPHUKOBOMY
eghexkmy ma  2n00anNbHUM  3MIHAM
knimamy. Ilokazano, wo npomsaeom
IDYHMO2eHe3y  8MICm  3AC80I08AHUX
dopm asomy 8 mexHo3emax
0eMOHCMPYE OUHAMIKY 30LIbUIEHHS 3
MeHOeHYIEIO 00 00CSCHEHHS
CMAayioHapHo2o  CMawy. Daxmop
cybcmpamy € 0Oydice 8aANCIUBUM  OJiA
nepcneKmueHo20 BU3HAYEHH]
nomeHYyiaibHOl poorwuocmi
mexHosemis. Y yvomy Koumekcmi

HaUKpawii nepcnekxmusu y 1econooioHux
CY2NIUHKIB mMa 4epBOHO-OYpUX  2lUH,
HABIMb NOPIBHAHO 3 NeO03EMAMU.

Knrouoei cnoea: exocucmemui
cepeicu, PEeKYIbmueayis,
Gimoinouxayis, Kapbounamu,

3aceorosai oopmu azomy

3Ha4YHHUM CMHipI/I‘-IHI/IM y3araJibHCHHAM
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B. I. Bepuazacekoro [20], BignmoBigHO 10

ysBIIEHb SKOTO Olocdepa BKIOYAE Y
ceOe He TUILKH 00aCTh KUTTS, ane u
1HII CTPYKTYpH 3eMili, sIKI T€HETUYHO
MOB’si3aHl 3 KMBOIO pedyoBwHOIO [19].
O0iocepa €
010TOIOM, TO I'100AJBHUM O10IIEHO30M

Sxmo 100aaTbHUM
e reomepima [2]. Teomepimy Takox
PO3TISAAIOTH K €IMHUAN OpPraHi3M BCi€l
3emui [11]. Jlemio 3arajibHi ySBICHHS Y
rainysi ¢inocodii 6iosorii mouatky XX
CTOJNITTS  HaOyBalOTh  OCOOJUBOIO
3HAQYEHHS Y HAaIll 4ac, KOJM Ti00abH1
3MIHH

KJ'IiMaTy BUKJIHWKAIOTH

CUHXPOHI30BaHI 3MIHM B  JKHUBHUX

CUCTEMaxX pI3HOTO 1€EPAPXIYHOTO PIBHSA
[24].

v qac HayKOBO-TEXHIYHOTO
mporpecy IpyHT, sk 1 Oiocdepa B
JIOMY, '
CaMOpPETYJIbOBAHUX CHCTEM B CHCTEMH,
Kl  (YHKIIOHYIOTb
BIUTMBOM  QHTPONOTEHHUX

IEPETBOPHUIIHCA 13

M TOTAIbHUM
dakTopiB
[23]. OcobnvBo BenUKWI HEraTUBHHIMA
BIUTMB HAa HAaBKOJIUIIHE CEPEIOBUIIE 1,
HacamIiepesl, Ha 3€MeNbHI pPecypcH,
CIIPUYMHSETHCS TIPHUYOA00YBHOIO
MIPOMMCIIOBICTIO. Y palloHax 3 BUCOKOIO
KOHLIEHTPAII €10 H1IPUEMCTB
TipHIY0A00yBHOT MIPOMHUCIIOBOCTI
B1IOYBAETHCSI TOPYIICHHS] TMPUPOTHUX
maHAMAa@TIB 1 HA 3HAYHUX TEPUTOPIAX
YTBOPIOIOTHCS TTPOMHUCIIOBI BiABaIM, Ha
SKUX BIJCYTHIA POJIOYMI IIap TPYHTY.
BunobyBanus

KOPHUCHHUX KOIIaJINH,

0CO0JIMBO BIJIKPUTUM CII0CO00M,
MPU3BEJIO IO YTBOPEHHS BEIMKUX TUTOI]
MOPYIICHUX 3eMeb [6].

Konnerist HOOChepu akamemMika
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B. 1. Bepnancekoro [20] 3'sBumach y
3B'SI3Ky 3 OI[IHKOI pOJi JIIOJAWHU B
eBoJIIoNi Oiocdepu Ta yCBIAOMIICHHSIM
B3a€EMOJIii MPUPOAM 1 CYCIUIbCTBA,
BIJIMOBITHO /0 SKOi pO3yMHA JIIOJChKA
TISUTBHICTD cTac TOJIOBHUM,
BU3HAYAIOUYMM YHHHUKOM PO3BHUTKY.
JliAnpHICTE JIFOAMHH 0arato B YOMY
HaHECJIa MIKOAY JOBKUIIIO, TOMY OJHE
13 HAMBAKJIMBIIINX 3aBJaHb €KOJIOTll —
1€ BUBYCHHS PETYJIATOPHUX MPOIECIB Y
Olocdepi, a TaKOXK CTBOPEHHS 3acaj
palliOHAJILHOTO BUKOPHUCTAHHS
pecypciB. [Hupoxi

MO>KJIMBOCTI Cy4aCHOI HAyKH 1 TEXHIKH

IIPUPOTHUX

BUCYHYJHM Ha TEpeAHid IuiaH 1 HOBI
ramysi C. B. 3onH Ta
A.TI. TpaBnee [26] 3ampomonyBanmu

3HaHb.

Cy4acHHM HampsIMOK y T'PYHTO3HaBCTBI
— «TEXHOTEHHE TIPYHTO3HABCTBOY», ILO
MOKJIMKAHE  PO3pOOIIATH

MTYYHUX

npoOJieMu
CTBOPEHHS IPYHTIB  Ha
TEPUTOPIAX, IO MIITAOTHCS KOPIHHUM
MOPYIICHHSIM YU TPAHUYHO IIKiIJTUBUM
3a0pyIHEHHSIM, $K CyOCTpariB, Kl

MOXYTb  3a0e3leuyyBaTd  JIIOJICTBO
pecypcamu xapuyBaHHs [3]. BugoOyTok
KOPHCHUX KOTIaJIMH BiJIKDUTHM
CriocoOOM  TMPU3BOAWTH JIO TOBHOTO
pYWHYBaHHS TPYHTOBOTO TIOKPUBY —
OCHOBH 010T€O0IICHO3Y, & TAKOXK 3HUIILYE
¢bito-, 300- Ta MIKpPOOOIICHOTUYHHIA
onoku Oioreorneno3y [1]. s po3poOku
Halle(EKTUBHIIIMX Ta PpPAliOHATBHUX
METO/I1B peKyIbTUBALIIT BEJINKE
3HAQYCHHS Ma€ JOCIIKEHHsI TMPOIECIiB
iX MpUPOTHOT €BOIONIT — BiTHOBICHHS
POCIMHHOIO TOKPUBY Ta TBAapHUHHOTO

HACEJICHHS AK 1H(OPMAaTUBHUX
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KOMIIOHEHTIB ~ OioreorierHosy  [23].

AHTpOTIOTEHHUA IPYHT
NPOSIBIISIETBCSI B HOTO TEXHOTCHHOMY
pyWHYBaHHI  BHACHiJOK  J00yBaHHS

BIIJIUB Ha

KOPHCHUX KOTIaJINH BIJIKPUTHM
criocobom [22]. Tlpu mbOMYy TIOBHICTIO
3HUINYIOTBCSI ~ TPYHTOBHMA  TIOKPHB,
KyJbTypHa 1 MPUPOJHA POCIMHHICTD, a
Ha 3MIHY M NPUXOIUTH «MICSUYHUM
naHamadT» — BiABAIM, HEPIAKO 3
TOKCUYHUX TOPiA, IO MPU3BOJIUTH JI0O
3a0pyJHEHHS
CepeIOBHIIA,

MOBITPsI, BOJ,

IPUPOTHOTO
TOOTO  aTMocdepHOro
TPYHTOBO-POCIMHHOTO
MMOKPUBY TPOAYKTAMH BHUBITPIOBAHHS
rmuOuHHux mopin [8]. BinOyBaerbcs
3aMWICHHS BOJHOTO 1 TOBITPSHOTO
OaceilHiB, 3allyuyeHHS B TEXHOTCHHHM
MpOIIEC naHAmaTOyTBOPEHHS,
€KOJIOTIYHO HE BJIACTUBHUX, a YACTIIIC
OI10JIOTIYHO IIKIUIMBUX TI'€OXIMIYHUX
€JICMEHTIB,  SKI  BHHOCSITBCA  Ha
MOBEPXHIO B KUIBKOCTI, IO Habararto
MEPEeBUILYE IX BMICT Yy 3BUYAHHOMY
kpyroodiry [17]. BcraHoBieHo, 110
MOPYIICH]  JIUISHKA  HECHPUSTIHBO
BIUIMBAIOTh HA TEPUTOPIIO, NPUOIUZHO
B 10 pa3iB mepeBUIIYIOTh IUIONLY
Oe3mocepeIHBOTO  TOpYyIIeHHsT  [24].
Takox BIAKPUTI PO3POOKH BUKJIHKAIOTh
3HAYHI 3MIHHU TIIPOJIOTIYHOTO PEKUMY
teputopii [12].

OcHOBHE 3aBJaHHS PEKYyJIbTUBAIII]
o0 J0BECTH

MOPYIIEH] 3eMJIl A0 CTaHy, MPUIATHOTO

MoJisirac 'y  TOMY,
IUIA 1X BUKOPUCTAHHS y CLIBCHKOMY,
JICOBOMY, pHUOHOMY TOCIOAApPCTBAX,
Ui TIPOMHUCIIOBOTO Ta KOMYHAJIBHOTO

OyIIBHHIITBA, CTBOPEHHS TETUIMYHUX
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rOCIOJapCTB 1 30H BIAMOYHHKY, TOOTO
3a npu3HaueHHsAM [6]. PekyibTuBaris
TaKO)X Ma€ CcoIllialbHe 3HAYCHHA —
BUXOBAaHHS OCPEIIMBOTO CTABJICHHS JI0
pecypciB.
METOI0 PEKyJIbTUBAIlli € BIATBOPEHHS

IIPUPOTHUAX ['osoBHOIO
MPOAYKTUBHOCTI MOPYIIEHUX TEPUTOPIH
1 IOBEpHEHHS iX Yy BUKOPUCTAHHS, IO
nepeadayae TPOBENEHHS KOMILIEKCY

1HKCHEPHHUX, TIPHUYOTEXHIYHHUX,
MEJIOpaTUBHUX,

CUIBCHKOTOCTIOJAPCHKUX Ta
JCOTOCTIOTAPCHKIX poOit [14].

Kommieke poOIT BKIHOYAE 3aXOA IO

TTOKPAIICHHIO HABKOJIUIITHEOTO
CEpellOBHUINA, SIKI YCYBalOThb HETAaTHBHI
dbakTopu — 3a0pyJHEHHS TIPYHTIB,
IPYHTOBUX  BOJ,  TpaHc(opMalliro

nerpagoBanux (popm penbedy Ta iH. Y

IbOMY  BIJHOIIEHHI  PEKYyJbTUBALIS
3eMeNb OTOTOXKHIOETHCSI 3 TOHATTSIM
JaHAMA(QTHO-EKOJIOTIYHOI ~ IPYHTOBOI
KOHCTPYKIIli —  pecraBpamii  a0o

dbopMyBaHHI  HOBOTO  KYJBTYPHOTO
gauamadty [10].

[Ipu cTBOpeHHI PI3HUX IPYHTOBUX
KOHCTPYKIIM y IpoLecl peKyJIbTUBaIlli
3eMellb 4acTo He OepyTbcsl 0 yBaru
HACIIOKU, SIKI

MOKJIMBl  BIJJAJICH]

MOXYTb BUHHUKHYTH y 3B SI3KYy 3

OCOOJIMBOCTSIMH  KJIIMaTy,  JITOJIOTI],

riApojorii  Ta IHIIUX TEXHOTCHHUX

ganmmadrie [13]. Y pesyabrati
(GYHKLUIOHYBAaHHS WX  KOHCTPYKLIN
B1I0YBaIOThCSI 3HAYHI 3MIHU (PI3UUHUX
BJIACTUBOCTEN  Ta  MpPOIECIB,  SKi
OPOTIKAIOTh B PEKYJIbTHBALIITHOMY
KOpPEHEeBOMY miapi. Y 3B’A3Ky 3 IIUM
1I0CTae

aKTyasjabHa HEOOXITHICTh

ISSN 2223-1609
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BHBUYEHHS BIACTHUBOCTEH Ta MPOLECIB Y

PEKyJIbTUBALIITHAX IPYHTOBHX
KOHCTPYKIIISIX, B aHaJi31 iX Cy4acHOro
CTaHy Ta TMpPOTHO3Y €BOJIOmii 3
ypaxyBaHHSM IIJIOBOTO CHIPSIMYBaHHS
KOHCTPYKIIT Ta
0COOJMBOCTEH KOHKPETHUX YMOB [24].

IPYHTOBOIL

im0 Hamoi poboTH TMOKa3aTh
MOXJIMBICTh 1HAMKAIT PETYISATOPHUX
€KOCUCTEMHHUX  CEpBICIB  MIPOTATOM
TEXHOTEHHOTO IPYHTOTECHE3Y 3a
JOTIOMOT0I0  (DITOIHAMKALIIHUX OI[IHOK
BMICTYy KapOOHAaTiB Ta 3aCBOIOBaHUX
dbopm azory.

Marepiaau ta meroau. IlonboBi
JOCIIJIKEHHSI TPOBOAWINCH MPOTITOM
2008-2017 pp- y JTOCITITH1H
010eKoJIoT1uHIN cTaHlii JHIMPOBCHKOTO

arpapHO-€KOHOMIYHOTO  YHIBEPCUTETY
(M. ITokpos, JIHimponeTpoBChKa
00J1acTh, VYkpaina). [Tomironun

3aKJIaJieHl y MeXax YOTUPbOX THIIIB

TEXHO3EMiB:  TI€JI03EMH,  JICPHOBO-
JITOTEHHI TPYHTH Ha JIECOMOAIOHUX
CYIJIMHKAX, CIpO-3€JICHUX TJIMHAaX Ta
4epBOHO-Oypux  rimHax.  [lomiron
CKJIaAaeTbesl 3 1S5 TpaHCEKT, a KOXKHA
TpaHCEKTa CKJaJeHa 3 7 NpoOHUX
MaljaHYMKiB. BiIoMOCT1 PO IUHAMIKY
3apOCTaHHS  BIJIBAJIIB Ha  (dasi
dbopmyBaHHS eMOpIO3eMIB TPOTATOM
nepuioro mepiogy cykmecii (2, 4, 6, 8
pokiB) B3sATi 3 podborm M. T. Macroka
[14]. BimomocTti mpo cTaH POCIMHHOTO
YIPYHOBaHHS HA TEXHO3eMaXx BiKOM 39,
40, 41 Ta 42 poxm -
eKCIIEpUMEHTaIbHI  pe3yibTatn  [12].

YacoBa

BJIACHI

UHaAMIKa 3MIH
GITOIHIUKAIMHNX TOKa3HUKIB  Oyna
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anpoKCMMOBAaHa PIBHSAHHAM X1a, SKe
Ma€ BUTIISL:
T']‘l
Y=rirx
ne Y — exosoriynuit dakrop; T —
Jac iCHyBaHHS TeXHO3eMy, poku; N Ta K

— koHctantu. Koedimientr  Ximna
3HAWACHUN SK BUIBHMI YICH JIHIMHOI
3aJIe)KHOCTI, noOy10BaHO1 y
koopauHarax logT — ocwk abcuuc, log
(Y/(YmaxY)) — ocb  OpIMHAT.
Koedimient  Ximuta  xapakrepusye

KOOTIEPATUBHICTh JUHAMIKUA TIPOILIECY.
[Tpu koedimienti Xima, sskuid OupIe 1
CIIOCTEPIra€eThCs MO3UTUBHUM
KOOITEpaTUBHUI e(exT, pu
koediienti Ximwia, sskuit meHmmi 1 —
edexT,

AKIIO KOC(IIIEHT TOPIBHIOE OJUHUII —

HETaTUBHUM  KOOIIEPATUBHUU

KOOTiepaTUBHUM edeKT BIACYTHIMH.

A. 1. dinyx [7] Bunpinse enadivni
Ta KIIMaTUYHI (DITOIHIMKALIIHI [IKAJIH.
Ho enadiuyHux HalmexaTth MOKA3HUK
rigpomopd (Hd), 3MIHHICTh
3pojiokeHHst  (fH), aepamis  (Ae),
kucinoTHuit pexum (RC), conboBuit
pexxum (Sl), BMicT kapOOHATHUX COJICH
(Ca), BmicT y TIpyHTI 3acBOIOBaHHX
dbopm azory (Nt). Ho xiIiMaTHYHUX
HaJeXaTh  IIKadd 33  YOTUpMa
dakTopamu: (Tm),

oMmOpopexxum (Om), kpiopexum (Cr) i

TEPMOPEKUM

KOHTHHEHTaJIbHICTh KiiMaty (Kn). Kpim
3a3HAYCHUX, BHUJAUIAETHCA 1€ IIIKajaa

OCBITJICHHS (Lc), AKY MOXHa
oXapaKTepU3yBaTH SIK
MIKPOKJIIMAaTUYHY  IKany.  MojkHa

MPUITYCTUTH, 10 eaadiyHl I[IKaIH Ta
IIKaJia OCBITJIEHHS OyAyTh YYyTJHWBI J0

ISSN 2223-1609
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Macuaikosa K. I1., ’Kykos O. B., KoBanenxo 1. B.
BapiabeNbHOCTI BJIACTUBOCTEH IPYHTY

Ha PiBHI OKPEMO1 TOYKH, III0 MOXKE OyTH

OCHOBOIO TUTST 3aCTOCYBAaHHS
(biTOIHIMKALITHUX [IKaJI IS
BEJIMKOMACIITa0OHOTO
KapTorpadyBaHHS. Temnosi
BJIACTHBOCTI  TPYHTIB  IHIUKYIOTBHCS
IITKAJIOF0 TEPMOPEKUMY, a
T1pOTEepMIUHi — IIKAJIOIO
oMOpopexuma [7].

OnauMm 13 HaWBaKJIUBIIIINX

MMOKA3HUKIB, Ha SIKUN YYTIHUBO pearye
POCIIMHHICTb, € BMICT KapOOHATHHUX
COJIEH, 110 BUSIBIAETHCS Yy 1X KIJIBKOCTI
y IPYHTI Ta XapakTepi MOKJIAIIB, IO
BUXOJISITh Ha MTOBEPXHIO 1
BiicnoHIOOThC. [llkama rpynm BuaiB
POCIIMH 3a X BIJIHOIICHHSIM JI0 BMICTY
KapOoHaTIB cCKiamaeTbess 3 13 OGauis.
KoxxHoMy moka3Huky kapOoHaTOMOP(d
MOCTaBJICHE y BIJIMOBIAHICTb 3HAYCHHS

BMICTy KapOoHaTiB y TIpyHTi (puc. 1).

AILdinyx [7] BimMivae, mo KiJbKicHI
MMOKA3HUKU BMICTY KapOOHATIB JJisl M€l
IIKaJId 1I€ HEJIOCTaTHhO PO3pOOJICHI,
ajie HaBeJCHI 3aKOHOMIPHOCTI BMICTY
KapOOHaTIB CBI4aTh po

jgorapuMiuHy  3aJCKHICTH  I[HOTO
MIOKAa3HUKA BiA OanpHOI omiHky. Harrmi
PO3paxyHKH

MIOKa3yIOTh, 10
3JIEKHICTh 1

MiX MOKa3HUKaMU
kapOoHaToMOpd Ta KapOOHATHICTIO
IPYHTY MO>KHA

piBHAHHAM XULIa:

AIlIpOKCUMYBATH

4.5

X454+ 45000
— KapOOHATHICTh IPYHTY

V=141-

ne Y
(ymicT kapOOHATIB y TEpepaxyHKy Ha
CaO, MgO, B %); X — mOKa3HUK
kapO6onatomopd. Lo 3anexHIicTE MU
3aCTOCOBYBIM  JUISI  TEPEPAXyHKY
(bITOIHIMKALIMHUX OI[IHOK B TOKa3HUK

KapOOHATHOCTI IPYHTY.

12,00

10,00

8,00

e

/

=l

6,00

/A

=l

4,00

=l

2.00
M ’
0,00 * |

10 13

Puc. 1. 3anexuictb Mik ¢iToiHaMKaniiiHMMHU OLiHKAMM KapOOHATHOCTI
(och adcumc) Ta BMICTOM KapOOHATIB y IPYHTI (0Ch OPAUHAT, YMiICT KapOOHATIB
y mepepaxyHky Ha CaO, MgO, B %, Toukm — 3a Didukh [7]; minmism —

anpoKCUMALIA 32 HALLIOK MOJEJLITI0)
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Onxum 13 HAWBaKITUBIIINX
MOKa3HUKIB  TpOo(PHOCTI TPyHTYy €
TIOKa3HUK BMICTY B HBOMY
3acBoroBaHux  ¢opm  aszory  (Nt).

Kom000ir a3oty i #oro mepeTBOpEeHHS
BiJl OpraHiyHux (Hop™m 10 MiHEpaIbHUX
BiJI0YBa€ThCS B MpOIIECi mepeaadi Horo
TpO(IYHUM JIAHLIOTOM, IO MOB'S3aHO 3
tpaHcdopmaiiiero eneprii [7]. Ilpote
CKJIa/IHICTh BU3HAUYEHHS 30Ty IOJISTae
y TOMY, 110 BiH mepedyBa€e y IPYHTI y
pi3HKMX (opMax, SIK B OpPraHIYHHUX, TaK 1
MIHEpAJIbHUX CIOJIYyKaX, SKI JIETKO-,
Ba)KKO- a00 30BCIM HE TiJIPOJII3YIOThCH,

TOOTO  SIK  JOCTYNHHX, TaK 1
HEJOCTYIHUX s 3aCBO€HHS
pPOCIMHAMH. Henocrynni TUISt
3aCBOEHHS  (QOpMH  a30Ty MOXKYTh

PO3KJIQIATUCh 3 PI3HOIO IIBUJIKICTIO, 110
3QJIEKUTh HE JIMIIE BiA (PI3UYHOTO Ta
XIMIYHOTO CKJaay IpyHTY, a ¥ BIJ
XapaKkTepy

POCIIMHHOTO  TOKPUBY,

aKTUBHOCTI MIKpOOPTraHi3MiB,

TISTBHICTD SIKUX IIOB's13aHa 3

KIIMaTHYHAMHA ~ YMOBaMH,  30Kpema
cezonHicTIO. CrnenudiuHi  BUAUICHHS
pPOCIIMH 4epe3 KOPEHEBY CHCTEMY

IHTGHCHUBHO BIUIMBAlOTh Ha MPOLIEC
PO3KJIaJaHHS, 10 3a0e3neuye
3aJI0BOJICHHSI TOTpeO POCIUH Yy a30Ti.
PazoM 3 THM HasBHICTb JOCTYNHUX
bopm

OaraTtbox

a30Ty  JIIMITYE€  3POCTaHHSA

BuaiB  [7].  KoxuHomy
MMOKA3HUKY HITpOMOpP( TMOCTaBJICHE Y
BIJIIIOBIIHICTD

3HAYECHHS BMICTY
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kapOoHartiB y 1pyHTi (puc. 2). Hamn
PO3paxyHKH
3ICKHICTh MK  (QITOIHIUKAIIHHIMUI
MOKa3HWKaMU HITpoMOpd Ta BMICTY
bopm

anpOKCUMYBATH PIBHAHHAM X1JU1a:
3.7

IMOKAa3YyIOTh, 10

3aCBOIOBAHHUX a30Ty MOJXHa

V=05——7—
X37 + 345

e Y — BMICT 3acBOIOBaHUX (hopm
azotry (N, B %); X — TMOKa3HUK
HITpOMODPD.

PesyabTaTm. diToiHauKaIiine
OLIIHIOBAaHHS BKa3zy€e Ha BapilOBaHHS
p1BHS KapOOHATHOCTI JEPHOBO-
JITOTEHHUX IPYHTIB Ta MEI03EMIB Yy
Jlana3oHl yMOB, SIKI CHPHUSTIMBI BIJ
akapOoHaTo(dLIIB 10
remikapOonatodinie. 3a lixyxom [7]
akapOonatodinu 3pOCTal0Th Ha
HEHTpaIbHUX €KOTOMAaX 1 BUTPUMYIOTH
HE3HAYHUU BMICT KapOOHATIB y IPYHTI
(Ba  [7]
nepepaxyHky Ha okcuau CaO, MgO =

yMicT  KapOoHaTiB Yy
0,5-1,5 %), sKi, 3aBASKH MPOMHUBHOMY
pexUMy, HE MIJAHIMAIOTBCS y BEpXHI
mapu. Ile, COJOHIIN, COJIOHYAKH, e

KapOOHAaTHa  OCHOBa  3aMIIIY€EThCS
cylbdaTaMu 1 XJIOPUJIAMH.
I'emikapboHnatodinu  3pocTaroTh Ha
JOpHO3EeMax, JOCTaTHhO 30aradyeHux

kapOoHaramu (3a [7] ymicT kapOOHaTIB
y nepepaxyHky Ha okcuau CaO, MgO =
1,5-5,0%), mo He BHUMHBAIOTHCA 1
BUTJISLIL

MOXYTb  TPAIUIATHCh Y

HEBEJIMKUX BKJIFOUCHbB, KOHKpewii [7].
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0.3 /
0.2 +
0.1
J
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1 3 5 7 9 11

Puc. 2. 3anexnictp Mixk (ITOIHAUKANIMHUMH OLIHKAMH Aa30THOIO KHUBJICHHA
(och abcuuc) Ta BMicTOM 3acBOOBaHUX ()OPM a30Ty B IPYHTI (och opauHar, %0;
TOYKHM — 32 [7]; JiHis — anmpokcumanis)

HaliMmeHmuii  piBeHb  BMICTY JITOTEHHUX IPYHTIB Ha CipO-3€JICHUX Ta

KapOOHATIB XapaKTEpHUM il IEPHOBO- Ha YepPBOHO-OypHX IiMHax (Tadi. 1).

1. ®iroinaukaniiiHi OUIHKH MOKA3HUKIB BMicTy KapOOHATiB B TexHO3eMax
(cepeaHe 3HAYEHHS + CT. IOMUWJIKA)

VYmict kapOoHaTIB y

. ditoinuKaIiiHHE
Tun TexHozemy Pix SHAYCHHS epepaxyHky Ha
okcuau CaO, MgO, %
. . 5 2012 8.59+0.06 3.73+0.09
EHGI}IOI;{;);O JIITOT'CHH1 HAa YCPBOHO-OYpHUX 2013 9.75+0.05 5 44+0.08
2014 10.16+0.06 6.05+0.09
JlepHOBO-IIITOr€HHIi Ha JIECONONI0OHMX 2012 10.52£0.09 6.58+0.13
PHOBO=I Hrecomon 2013 10.12+0.05 6.00+£0.08
CYTIJIMHKax
2014 10.38+0.06 6.39+0.09
2012 10.26+0.05 6.21+0.07
[Meno3emu 2013 9.71£0.06 5.38+0.09
2014 10.39+0.06 6.41+0.09
) ) . 2012 9.34+0.07 4.82+0.10
ﬂepHOBO JIITOI'CHHI Ha C1p0O-3CJICHUX 2013 935+0.04 4.83+0.06
TJINHaX
2014 9.63+0.06 5.26+0.09
HaiiGinpmmii  BMICT KapOOHATIB Ne103EMIB. [TpoTsirom nepioay
XapaKTepHUH IS JCPHOBO-JIITOICHHUX CIIocTepeKeHb (DITOIHAMKAIINHI OIIHKH
IPYHTIB Ha JIECOMOMIOHMX CYTJIMHKAX, BMICTy KapOOHATiB JAEMOHCTPYBaIH

IO MEHIIMM Ied TMOKa3HUK JUIA
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2013 pp. mOKa3HUKHU BMICTy KapOOHATIB

Oynu Ha moaiOHOMY piBHI, TOAI SK Yy
2014 p. cmocrepiraioch
301JIBIIIEHHS HOTO

3HAaYHE
MOKa3HUKY.
Ha#iGinpma CTiMKICTh OINIHOK Yy daci
XapaKkTepHa ISl JIEPHOBO-TITOTEHHUX
I'PYHTIB Ha JIECOMOAIOHUX CYTJIMHKAX Ta
Ha cipo-3eieHuXx riauHax. HaiOimbrri
Bapiamii  (ITOIHIAUKAIIMHUX  OIIHOK
BMICTY KapOOHATIB XapakTepHl IS
JIEPHOBO-TITOTEHHUX IPYHTIB Ha

4epBOHO-OYypHUX TJIMHAX Ta MEI03EMIB.

Haitbinpmmm MMO3UTUBHUM
Koe(pirieHTOM KOpEJISIIii
¢iToiHaUKaLIITHA OLlIHKA BMICTY
KapOOHaTIB XapaKTepU3y€eThbCs 3
€KOJIOTTYHUM bakTopom
KOHTHUHEeHTanpHOCTI (I = 0.43, p <

0.001), a HaUOLIBLIIUM 3a MOIYJIEM
BII’EMHUM  KOE(ILUIEHTOM  KOPEJSILil
XapaKTepU3y€EThCs 3 dbakTopoM

BosorocTi Ta aepartiero (r = —0.33, p <

0.001 Ta r = 037, p < 0.001
BIJIMTOBIIHO).

Y  nOpoTWIeXKHICTh MiHepasi3allii
IPYHTOBOTO PO3YMHY, BMICT KapOOHATIB
MPOTSTOM TEXHOTCHHOTO IPYHTOTCHE3Y,

301TIBIIYETHCS. 3a  pe3ynbTaramu
¢iToinuKarii emOpio3zemMu
XapaKTepU3yIOThCsl 3HAYHO MEHIIUM

piBHEM KapOOHATIB,
TEXHOTeHHI IpyHTH a00 negozemu (F =
23.1, p = 0.000). Bmict kapOoHaTiB y
emOpiozemax ctaHoBuTh 1.8+0.11 %, a
IpyHTax —
3.94+0.07 %. Ille BuIlEe 1ie¥ MOKA3HUK B
4.2+0.09 %. Cepen
eMOpio3eMiB  BIJIMIHHOCTI Yy BMICTI
KapOOHATIB CTaTUCTUYHO BIPOTITHO HE
pospisustoteess (F = 1.3, p = 0.28).

HDK  JICPHOBO-

B JICPHOBO-JIITOT€HHUX

rnego3eMax — —

Bwmict  kxapOGoHaTiB y  JIEpHOBO-
JITOTEHHUX TPyHTaX Ta I[eJ03emMax
cyrreBo Bigminauii (F = 34.9, p = 0.00)

(puc. 3).

[ 8

w
w

Bwmict CaO, MgO, %
N
o

15 ¢t

0.5

2]

SLRB SLLL SLGG SLTS EMRB EM_LL EM GG EM RC PS

Puc. 3. ®ditoinaukaniiiHa ouiHKa BMicTy KapOOHATIiB
Ymoeni noznauku:. SL_RB — nepHOBO-TITOreHHI I'PyHTH Ha 4epBOHO-Oypux rimHax; SL LL —
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JIepHOBO-JIITOTCHHI IPYHTU Ha jeconoaiOnnx cyrnuukax; SL GG — nepHOBO-TITOreHHI IPYHTH Ha
cipo-3enennx riauHax; SL TS — mepHOBO-IITOreHHI IPYHTH HAa TEXHOJOTIYHIA CYMIIIl TipCHKHUX
nopia; EM RB — em0piozemu Ha uepBoHO-Oypux rmHax; EM LL — empiozeMu Ha JecomnomioHux
cyrnmuakax; EM GG — emOpio3zemu Ha cipo-3enenux rmHax; EM RC — emOpio3emMu Ha 4epBOHO-

Oypux cyrimmHkax; PS — memo3emu.

MoxHa IIPUILYCTUTH, 110
JMHaMiKa  KapOoHaTIiB  1HIyKOBaHa
OloTmyHMMH  (dakTopamMu.  AHami3

JTUHAMIKH IOTO TIOKa3HUKA TPOTITOM
mepioly TMEeAOTeHE3y IMiIKPIIIIIOE TaKy

rimote3y (puc. 4). IlporHo3oBanuii
CTalllOHApHU pIBEHb KapOOHATIB B
TexHo3emax craHoBuTh 4.2-6.4 %.
TepMmiH JOCATHEHHS IIUX ITOKA3HUKIB
BUXOJUTh 3a MEXI JOCHIIKEHOTO
nepiony. IlonoBuHHE 3pOoCTaHHS PiBHS
KapOoOHaTIB TSt JIECOTOTIOHMX

|:|.

20 30 40
UepBoHO-0yp1 rIIMHU
4.5

cyrinuHKiB moTpedye 31.9 pokis, a ms
cipo-3eneHux riauH — 42.8 pokiB. To0To
IpolleC HAKOMMYEHHsS KapOOHATIB €
TPUBAJIMM 3 HE3HAYHUM 3aTyXaHHSIM
npotsroM dacy. O4eBUIHO, TaK K CTaH
JOCSITHEHHSI  CTAIliOHAPHOTO  PEKAMY
BUXOJUTh 3a MEXl1 JOCIIPKYBaHOTO
nepiofy, TO peajbHa JUHAMIKA MOXE
JIENIO BIAPIZHATHUCS BiJI PO3PaxOBAHOI,
Xoua 3arajbHl TEHJCHINI € JyxXe
KOHCEPBATUBHUMH.

0 10 20 30 40

Jlecono1iGH1 CYTJIMHKH

0 10

20

30 40

Cipo-3eneHi TTuHU

Puc.

4. JluHamika BMIiCTy KapOOHATIB Yy TeXHO3eMax 3a pe3yJbTaTaMu

¢diToinaukaunii B mpoueci IpyHTOreHe3y TeXH03€eMiB
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CkIagHICTh ¢akTopi., K1
BUKJIMKAIOTh  BIJMOBIAHY JWUHAMIKY,
XapaKTepu3y€eThCs YuciaoM Ximia (Tad.
2). llelt moka3HWK HAWUOLIBIIUN JJIs
JeCOonoAi0HuX CYTJIMHKIB, a
HAaWMEHIIUNA — JJI CipO-3€JI€HUX TJIHH.
Y sxocTi

aCTeKTIB CKJIAJHOCTI Yy

3araJbHOMY BHIJISII  MH  MOXKEMO
pPO3TJISAaTH CHIBBITHOIICHHS (haKTOPiB
O6ioTyHOT Ta ab0lOTUYHOI TPUPOAH Yy
JUHAMILI ~ TPOIECIB  HAKOMUYCHHS

KapOOHATIB y TEXHO3eMaxX MPOTATrOM

nenorene3y. MoxxemMo npuIlyCTUTH, 110
JUIS  CipO-3€JICHHX TJIMH TIEPEeBaKHE
3Ha4YCHHS MaroTh (pakTopu ablOTHYHOT
NPUPOJIA, a CaMe YTBOPEHHS TPIIUH
BHACJIIIOK MPOIIECIB HAOyXaHHs-YCaAKU
Opyu  HAMOYYBaHHI Ta  BHCHXaHHI
rpyuTiB. Lle mpuBoguTh A0 OinbmIOT
aeparii TEeXHO3eMIB Ta HAaJXOJKEHHIO
atMoc(epHOro KapOOH JHOKCHUIY [0
CIOJIYK KaJbI[ll0 Ta MAarHil0 TIPCHKUX
mopigy  Ta

YTBOPEHHS  KapOOHAaTiB

BIJIITOBIIHUX METAJIIB.

2. PiBHAIHHAI AMHAMIKM pe:KMMY BMicTy kapOoHaTiB y TexHo3zemax (Y) 3a
pe3yabTatamu (piToinaukamii y yaci rpyHTorene3sy (X)

Cybctpar PiBHsHHS I;(I/IIEEZ Tso, pokiB %
UepBoHO-Oypi MTHHA Y = 0.17+100%x%44/(x%44+122) 1.68 33.3 5.6
JlecomnomiOHI CYTIIMHKH Y = 1.7+100%*x%%6/(x%%6+244) 1.92 31.9 6.4
Cipo-3eneHi rIMHI Y =0.9+100*x%43/(x%43+195) 1.12 42.8 4.2

Jlns econoaiOHuX CYTJIMHKIB Taki
poIiecu
1HTEHCUBHUM

TaKOX  XapaKTepHi, aje

JKEPEIOM KapOoH
IUOKCUILy MOXK€ OyTH TaKOoX JUXaHHS
I'PYHTOBOI O010TU. Jl0JIaTKOBE KEPEIIO
KapOOH

OUOKCUY  SIK  pe3yJbTaT

IUXaHHS  MOYE  IOSICHUTH  OUIBII

IHTCHCUBHMM  TIpOLEC  HAKOMWYECHHS
KapOOHATIB Yy JIECOMOJIOHUX CYTTIMHKAxX
MOPIBHSHO 3 CIPO-3€JICHUMH TJIMHAMHU.
TexHo3zemu Ha 4epBOHO-OYpHUX TJIIMHAX
3aiiMarOTh MPOMI’KHE TIOJIO’KEHHSI.
[Ipouecu HAKOIIMYCHHS
KapOOHATIB Yy TEXHO3eMax MOXYTh
MaTh Oe3MocepeHE BITHOIICHHS 10
iMMoOTi3allii  atMocdepHoro KapOoOH
IUOKCHIy SIK 3BOPOTHHUH MEXaHi3M
SBHILl TAPHUKOBOTO edekTy. Ewmicis
KapOoH

JUOKCUIYy 3 TIPYHTIB SK
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HACIIOK JUXaHHS KOPEHIB POCIHUH Ta
OpPTaHIYHOTO  BYTJICIIIO
craHoBuTh Omm3bko 275 I'T CO/pik

MiHepasi3artii

[21]. BMmicT HeopraHi4yHOTO BYTJICHIO Y

IPYHTI  NPEJCTABICHUNA  IMEPEBAXKHO
MIHEpajdamMHu KajbIlilo ad0 MarHir. Y
npoiieci

BUBITPIOBAaHHA  CHJIIKaTH

KaJIBI[IF0 Ta MarHir0 pearyroTh 3
PO3UMHEHUM Yy TIPYHTOBOMY pO3UHUHI
OKCHUJOM BYIJIEIIO. 3a CHPUSATIMBUX
CO,
MEPETBOPIOETHCS  y  0OCaZ y SKOCTI
BTOPUHHUX KapOOHATHUX MIHEpaIiB y

rpyHriB [21]. TToxomkenns Ca ta Mg B

YMOB PO3UYNHEHUM

KapOoOHaTax 3 CHIIKAaTIB POOUTH Iei
mporiec 3aco0om
3B’A3yBaHHs Ta (pikcarlii atTMochepHOro
CO; [4, 9, 18]. Bunamiaas y ocan

KapOOHATHUX

e(hEeKTUBHOTO

MIHEpaJliB  BHACJIiI0K
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BUBITPIOBAHHS CHJTIKaTiB Ta

crabumizamiss  atMocepHoro kKapOOH
IUOKCHIy  BiIOYBAa€ThCA  TPOTITOM
reojoriunoro 4acy [4, 5]. Ane uei
nporiec y npupoanux [15] ta mryunux
rpyHTax [16] Moxe BigOyBaTUCS 3HAYHO
Ypbo3eMu [1€MOHCTPYIOTH
KapOoOH

110:3791000 (8
MOTEHITIaT MOTJIMHAHHS
auokcuay 12.5 kr/t rpynty B pik [16,
17], mo CcBiAYUTH NP0  3HAYHHIA
MOTEHI[al TaKoro HampsMKy Qikcarlii
CO,. Jlani mo cTaOiILHHM 130TOIAM
MIATBEPAWIA aTMOC(hEpHE MOXOKEHHS
BYIJICLIO Y MiHEpanax KaJbLUUTy, SKUU
HAaKOIMYyBaBCSA y MICBKUX TPYHTax.
JIkepenoM KaibIlil0 Ta MarHito Oyiu
CWJIIKaTu TpyHTY. PiBeHb 3B’sI3yBaHHS
KapOOH IMOKCHU]Ty CTAHOBUB 85 TOH/Ta 'y
pik y mapi 10 cm [21].

Opnepkani pe3ynbTaTH po
301JIbIIIEHHST KapOOHATHOCTI TEXHO3EMIB
MPOTSATOM  TPYHTOTEHE3Y  ITOBHICTIO
KOPECIIOHAYIOTHCSI 3 YSIBICHHSMHU TIPO
3B’sI3yBaHHA ~aTMocdepHoro kapOoH
JTUOKCHIY KaJIBIIIEM Ta MarHieM, sKi
BUBITPIOIOTHCS 3 TIEPBUHHUX MIHEpaiB
3 TOTO Yacy, KOJM TIPCbKI MOPOIU
MMOYMHAIOTh KOHTAaKTYBaTH 3 JCHHOIO
MMOBEPXHEIO CIIs 3aXO0/IiB
pexynbpTuBaiii. lle sBuie Bkazye Ha
3HaYyHy TO3UTHUBHY (QYHKIIIO came

MOJIOJUX TCXHOI'CHHHUX rp}IHTiB SAK

dakTopy  mpoTHuii = TAPHUKOBOMY
edbexkty Ta  TIOOQNBHUM  3MIHaAM
KJIIMATYy.

diToinauKaIiine OLIIHIOBAHHS

BKa3ye Ha BapilOBaHHS PIBHSA BMICTY
3aCBOIOBAaHMX (OPM a30Ty B Ieno3emMax
Ta JIEPHOBO-JITOTEHHUX IPyHTax y
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Jianma3oHi yMOB, SIKI CHPHUSTINBI Bif
cyOaHiTpod1IiB A0 TeMmiHITpodIiB. 3a
Hinyxom [7] cybaniTpodinu 3pocTaroTh
Ha ci1ab03a0e3MeueHnX MIHEpaJbHUM
a30TOM OJITOTPOPHHUX TIpyHTaX, e
IIBUJIKO

OprasiyHi pELITKU

pO3KIIAJAIOTHCH, X MPOIYKTH
BUMHUBAIOTbCS, 1 BMICT MiHEpPAIbHUX
dopm azory cra”HoBuTh 0,05-0,2 %.
IeminiTpodinu 3pOCTalOTh Ha
CepeHb03a0E3NEUEHUX  MIHEPATBbHUM
azotom r1pyHtax (0,2-0,3 %). Takum
YUHOM, AE€QIIUT a30Ty € XapaKTEPHOIO
0CcO0NMBICTIO TexHO3eMiB. HaliMeHmmit
pIBEHb BMICTY 3acCBOIOBAHHX (opM
a30Ty XapakTepHUH U1 MEeJ03EMIB
(rabn. 3). HaitOGinpmmii BMICT a30Ty
BCTAHOBJICHUH i J€pHOBO-
JITOTEHHUX TPYHTIB Ha YE€pPBOHO-OypHX
[VIMHAX Ta Ha JIECOMOAIOHUX CYTJIMHKAaX,
JENI0 MEHIIMW IIed NOKa3HWK I
TE€XHO3EMIB Ha CIPO-3€JICHUX TJIMHAX.

[Ipotsirom mepiony criocTepexeHb

dbiToiHAMKAILIIIHI OIIIHKHU BMICTY
3aCBOIOBAHUX bopm azoTy
JEMOHCTPYBAIN bayKTyaminay

MiHIuBicTb. Y 2012 Tta 2013 pp.
MOKa3HUKW BMICTY KapOOHATiB OyiIu Ha
noniOHoMy piBHI, Tomi sik y 2014 p.
301TBIIICHHS

CIIOCTEPIrajioch 3HAYHE

BOTO MTOKa3HUKY. Haii6inbma
CTIHKICTh OIIIHOK Yy Yacl XapakTepHa
s nepgo3emiB.  HaiiGinemmi  Bapiarmii
GITOIHIUKALIMHUX ~ OIIHOK  BMICTY
3aCBOIOBaHMX (OpPM a30Ty XapaKTepHi
JUISL  IGPHOBO-JTITOTEHHUX TIPYHTIB Ha
4epBOHO-Oypux TiMHax. HaiGimpimmm
MO3UTUBHUM KOE(PIIIIEHTOM KOpemsIii
BMICTY

¢iToiHUKaLIHA OLIIHKa
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3aCBOIOBAHMX bopm asoty
XapaKTepU3yeThCss 3 CKOJIOTIYHUM
daxTopom ocsiTieHHs (r = 0.58, p <

0.001), a HaWOLIBLIIUM 3a MOIYJIEM

Bil’EMHUM  KOC(IIIEHTOM  KOPEJIAIIii
XapaKTePH3Y€EThCS 3 dakTopom

3MIHHOCTI peXuMy Bosorocti (r = —
0.25, p < 0.001).

3. DiroinaukanmiiHi OMiHKU NMOKA3HUKIB BMICTy 3acBoOBaHuUX (opM a3oTy B
TeXHO3eMax (cepeHE 3HAYEHHS £ CT. MIOMMIJIKA)

. . 3acBoroBaHi
Tun TexHozemy Pix DiTolHmMKAIHHEE (dhopmu a3oTy B
3HAYCHHS rpyHTi. %

2012 4.75+0.07 0.24+0.006

JlepHOBO-JIITOr€HHI Ha YePBOHO-OypUX TIIMHAX 2013 4.89+0.06 0.25+0.006
2014 9.20+0.11 0.45+0.002

2012 5.21+0.12 0.27+0.010

JlepHOBO-JTiTOreHHI Ha JecononiOHux cyrimuakax 2013 4.67+0.07 0.23+0.007
2014 8.29+0.14 0.43+0.005

2012 4.3040.05 0.19+£0.005

[Menozemu 2013 4.77+0.09 0.24+0.008
2014 4.28+0.08 0.19+0.007

2012 4.25+0.06 0.19+0.006

JIepHOBO-JIITOICHHI Ha CIPO-3€JICHUX TIIMHAX 2013 4.78+0.08 0.24+0.008
2014 7.82+0.11 0.42+0.004

PomtodicTs TexHO3EeMIB y Mporieci
IPYHTOTE€HE3y 3pOCTa€, y TOMY YHUCIHI,
3MIHIOETBCS BMICT BaXXJIMBOTO (haKTOpy
MPOJYKTUBHOCTI €KOCHCTEM — a30Ty.
Bwmict 3acBoroBaHux (¢GopMm az3oTy B
eOpio3eMax CTaTUCTUYHO  BIPOTiTHO
MEHIIIUN, HIK B JEPHOBO-JITOTEHHUX

rpyarax (F = 53.0, p = 0.000). Cnin

BI/I3HAYMUTH, IO BIAMIHHOCTI y BMICTI
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3acBooBaHUX  ¢GopM  a3oTy  Ta
eMOpio3eMiB HE €  CTaTUCTUYHO
Biporiznumu (F = 0.12, p = 0.73).
MPOYKUIMHHMA

Takum YUHOM,

IMOTEHI1AJT JIEPHOBO-JTITOT€HHUX

IPYHTIB
MOPIBHSHO 3

CyTTEBO  BHUIIUM  HAaBITh
meno3eMaMu,  SKi
CTBOpEHHI 31 3aCTOCYBaHHSAM

I'yMYCOBOTO I1apy (puc. 5).
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T @
R T

N, %

0.14

0.10

SLRB SLLL SLGG SLTS EMRB EM LL EM GG EM RC PS

Puc. 5. ®iTtoinaukaniiina oninka 3acBOIOBaHUX (pOPM a30Ty

Ymoeni noznauku: SL_RB — nepHOBO-IITOreHHI IPpyHTH Ha 4yepBOHO-Oypux rnmHax; SL LL —
JepHOBO-JIITOTCHHI IPYHTH Ha JeconoaiOnnx cyrnuakax; SL GG — nepHOBO-TITOreHHI IPYHTH Ha
cipo-zenenux rimHax; SL TS — nepHOBO-NITOr€HHI IPYHTH HA TEXHOJOTIYHIA CyMilll TipChKHUX
nopia; EM_RB — em0piozemu Ha uepBoHO-Oypux rnmHax; EM LL — empiozeMu Ha jecononiOHux
cyrnuikax; EM_ GG — em0Opio3emu Ha cipo-3eneHux rimHax; EM RC — emOpiozeMu Ha 4epBOHO-

Oypux cyrimHkax; PS — nemgozemu.

Cepen eMOpio3eMiB TyKe
BUCOKHM PENpPOAYKTHBHUN TOTEHITIAT
cyOcTpartiB, c(hOpMOBaHMX Ha OCHOBI
yepBoHO-Oypux TimmH (N 0.22+0.017
%). Lleli mMOKa3HUK BIJIMOBIJAE PIBHIO
BMICTY 3acBOIOBaHUX (GOpM a3oTy B
JIepHOBO-TITOreHHUX I'pyHTax. Huzbkuit

piBeHb BMICTy a30Ty Yy eOpio3emax

CYHpPOBOJIKYETHCA BHCOKOIO
Bapia0eIbHICTIO GbiToiHaMKATTHIX
OI[IHOK. BiporiaHo, 10 TS
cybanTipodiiiB, K1 MEePEBAKHO
MpeJICTaBIICHI y POCIUHHOMY
VIpyHoOBaHHI HA TEpPIIUX  eTamax

CyKIleCii Ipu camo3apOoCTaHHI BiJIBAJIiB,
MOXYyTb OyTH  1HII
dakropu

BIINTMBOBUMHU

€KOJIOT14HI JIMHAMIYHOTO
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€KOJIOTIYHOTO ~ CEpEeJIOBHUIIA  BiJIBAJIB.
Ile mosicHro€E BapiabGeNbHICTH OIIHOK 3a
IIKaJIOk0

BMICTY azorTy. Taka

BapiabeNbHICTh  MOXe  OyTH  SIK
pe3yJbTaTOM BapiaOEIbHOCTI O3HAKU,
TaK 1 pe3yJIbTATOM HECTIMKOT
YYTJAUBOCTI YIPYHOBaHHS [0 BILUTUBY
50T0 ekoJorivHoro (dakropy. Cepen
JE€PHOBO-TIITOTEHHUX IPYHTIB
HAWOULIBIIMM  piBHEM  3a0e3medYeHHS
a30TOM XapaKTEPU3YIOThCA TEXHO3EMHU
Ha JIECOMOAIOHUX CYTJMHKax Ta Ha
cipo-3efieHuX TJIMHax. Jlemo MeHImit
pIBEHb  3a0€3MCUYCHHS a30TOM IS
TEXHO3eMaxX Ha YEPBOHO-OYpHUX TIIMHAX
Ta TEXHOJOTIYHIM cymimn rauH. Y
TaKOX  CIIJT

OCTaHHBOMY  BHUIAJKY
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BII3HAYUTH BUCOKUH piBEHb

BapiabeIbHOCTI O3HAKH.
[IpoTsroM TpPYHTOT€HE3Y BMICT
3aCBOIOBAHHX dbopm a3oTy B

0.20 t

0.12

ooglb——r —
0 10 20 30 40

UYepBoHO-0ypi rMHU

TEXHO3eMax JIEMOHCTPYE JIUHAMIKY
301JIBbIIIEHHS 3 TEHIECHIIIEIO 110

JIOCSITHEHHSI CTAI[lOHAPHOTO CTaHy (puC.

0 10 20 30 40

JleconoziOHI CyrTUHKH

0.20 t

0.16 |

N, %

0.12

0.08

0 10

20 30 40

Cipo-3eneHi TmuHU

Puc. 6. JIunamika

3aCBOIOBAHHUX

¢dopm a3zory B TexHo3emax 3a

pesyjabTaTaMu (ITOIHAMKALIL B IPOLECi IPYHTOreHe3y TeXHO3eMiB

HaiiGimb it PO3paxyHKOBHIA
PIBEHb CTAI[IOHAPHOTO BMICTY a30Ty
XapaKTepHUM VTS JIECOTIOII0HUX
CYIJIMHKIB, a HaWMEHIIWA — JJII Cipo-
3eneHux TiMH (tabn. 4.7). Tepmin

JOCSITHEHHSI TIOJIOBUHHOTO PIBHS  BiJ
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MaKCHUMaJIbHOTO CTaHOBUTH 29.5 pokiB
JUTsL 4epBOHO-OypuX THH. Maiixke y
JBa pa3d IIBHIIIE  BiIOyBaETHCS
JIOCSITHEHHSI  CTAI[lOHAPHOTO CTaHy B

CIpO-3€JICHUX TJIMHAX.
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4. PiBHAAHHA JAuWHAMIKH 3acBoBaHux ¢opMm a3ory B TexHo3emax (Y) 3a
pe3yabTaramu (iToinaukamii y yaci rpynTorene3sy (X)

Cybctpar PiBHsHHS ;I;I;EZ Ts0, pokiB %
YepBoHO-0ypi MIHHU Y = 0.11+100*x%2%/(x0214+2235) 1.05 29.5 0.21
Jecononi6ni cyrmuakn | Y = 0.17+100*x%%/(x>%"+5310) 1.08 25.2 0.36
Cipo-3eeHi TiIMHA Y =0.12+100*x%%2/(x°%2+3617) 0.63 12.7 0.18

Uucna Ximma, sSKi BKa3ylOTh Ha
«KUTBKICTh ~aKTUBHHMX IIEHTpIB» (3a
AHAJIOT1€I0 3 MOJIEIIOBAHHIM KIHETHUKH
(epMEHTaTUBHUX peakliii) OJU3bKI 3a
3HAYCHHSM JIJII YEPBOHO-OYpHUX TIIWH Ta
JIECOMOAIOHUX CYTJIMHKIB Ta CYTTEBO
MEHIIE JIJISl CIpO-3€JeHUX TIUH. Takum
YUHOM, OJiepKaHl MOJIENl BKa3ylOTh Ha
TEe, IO 1
BUKJIMKAIOTh JTUHAMIKY 3aCBOIOBAaHUX
bopm
HaWIpoCTIlIa y CIpO-3€JI€HUX TJIMHAX.

CTPYKTYpPH UWHHHUKIB, SKI

a30Ty B TCXHO3€Max

Ilin yac  CLIBCBKOTOCIOJIAPCHKOTO
eTamy  peKyJIbTHUBAIlli 0  IUX
TEXHO3eMIB OyJ0 BHECEHO 3HAYHYy
KUIbKICTh  700puB. Takox  mepen
nepioioMm CaMO3POCTaHHS Ha
TEXHO3EMax BUPOCTaB 6000BO-
3JIaKOBUM arpoleHo3, 0000Ba
KOMITOHEHTA SIKOTO crpusie

010JI0TIYHOMY HAKOMHMYEHHIO a30Ty B
IpyHTI. Alle a30T — nyxe JabiibHa
KOMIIOHEHTa POJIF0YOCTI, TOMY MOTOUYHY
CUTYaIlll0 3 JMHAMIKOIO 3aCBOIOBAHUX
dbopM azoTy CHig  poO3TIANATH Y
KOHTEKCTI KOHKPETHUX EKOJIOT1YHUX

YMOB. biotnuni IIPOLIECU €

BU3HA4YCHH

IPYHTIB,
0 po3BHUBalOThCSA. OcoOy posib y LUX

HAUBAXKJIUBIIIUMU  JUIS
MOTEHITIATBHOTO  POJIFOUOCTI

mpolecax BiAIrpae opraHiuHa peuoBHUHA
TEXHO3€MiB, PEXKUM BOJIOTOCTI1, Fa30BUI
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PEXUM TPYHTIB,
nmpocTopi  Ta

CIIBBITHOIIIEHHS Y
gaci aepoOHMX Ta
aHaepOOHUX yYMOB IPYHTY. YTIpaBIIiHHS

OaraTbMa  peXUMaMU  TEXHO3EMIB
B1IOYBA€ThCS  3aBISAKHA  BapilOBAHHIO
arperaTHoi CTPYKTypH Ta 1
BOJIOCTIMKOCTI.

Po3MmipHuii po3mofin arperaTHUX
dpakmiii Ta X BOJOCTIMKICTh 3aJICKUTh

BIJ HasIBHOCTI OpraHIYHUX Ta

HEOpPraHIYHUX KJI€iB, a TaKoX BIJ
PO3BUTKY KOPEHEBUX CHCTEM POCIHH,
iX BUAUIEHb Ta aKTUBHOCTI I'PYHTOBHX
MikpoopraHi3miB. CKJIaJHUNA KOMILIEKC
yYMOB, OOCTaBUH Ta PEXUMIB BHU3HAYAE
JTUHAMIKy 3acBOIOBaHUX (opMm azory,
sKa BCTAHOBJICHAa HaMH Ha OCHOBI
CTaBJICHHS POCIHUH JI0 IHOTO (hakTopy.
Onepxxanuii pe3ysibTaT BKa3ye Ha Te,
TJINHA

oo  cipo-3eieHi MaroTh

OOMEXEHMI  TOTEHIaJl  3POCTAHHS
KUTBKOCTI a30Ty B I'pyHTi. HaGnmxeHHs
0 MaKCHMAaJIbHUX MOJXIJIMBUX PIBHIB
a30Ty B LIUX cyOcTparax BigOyBaeThCs
MOPIBHSHO IIBUAKO, aje Iield piBeHb
3HAYHO MEHIIUH, HI)K Y TEXHO3eMaX, sIKi
chopMoBaHi Ha JIECOTOII0HMX
CYTJIMHKAX Ta YepBOHO-OypHX TJIMHAX.
®dakrop JyXKeE

NEPCIICKTUBHOTO

cyoctpaty €
BOXKIUBUM IS
BU3HAYEHHS MOTEHLIAJbHOI POAIOYOCTI
KOHTEKCTI

TEXHO3eMIB. Y  I[bOMY
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HalKparii NEPCHEKTUBH y

JIECOMOAIOHUX CYTJMHKIB Ta YEPBOHO-
Oypux TJMH, HaBiTh TOPIBHAHO 3
CyOcTparauii  ¢aktop
BIJIMOBITAJTbHUM 32

e103eMaMH.
MOke  OyTH
OOMEXEeHH  MOTEHI[lal  POAIOYOCTI
IPYHTIB Ha

TEXHOJIOTIYHIM CyMIII TIPCHKUX TMOPIJI.

JEPHOBO-TITOTEHHUX

CTOoCOBHO  1ME€mo3eMiB  OOMEXEHUI
MOTEHIIal  I[OTO  TEXHO3EMY MU
0aunMo y mapyBaTiii HOTo oprasizaiiii.
KoHTpacTHl mapu Ta $K HaCIAOK
BUHUKHEHHS BOJOTPUBKOTO TOPHU30HTY
MOPYIIIye
PEXKUM

BOAHUI Ta  MOBITPSHUM

IPYHTIB Ta HE CHpHUsIE
CTBOPEHHIO YMOB, CHPHUSATIMBUX JUIS

HaKOIIMYCHHS a30TY.

BucnoBku
1. IIpouecu HaKOTIMYCHHS
KapOOHATIB y TEXHO3eMaX MarTh
Oe3nocepenHe BITHOLIEHHS i (o)
iMMoOUTI3aIli  atMocepHOro KapOOH
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DYNAMICS OF THE
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CONTENT FOLLOWING THE
TECHNOGENIC SOIL FORMING
PROCESS IN NIKOPOL
MANGANESE ORE BASIN
K. P. Maslikova, O. V. Zhukov,

D. V. Kovalenko

Abstract. The paper shows the
possibility of indication for regulatory
ecosystem  services following the
technogenic soil forming process using
phytoindicator  estimates of the
carbonates and nitrogen content. The
field studies were conducted during the
2008-2017  biennium. Bioecological
research station in the Dnieper agro-
economic  University (Pokrov city,
Dnepropetrovsk  region,  Ukraine).
Polygons incorporated within tehnosols
four types: pedozem, sod-lithogenic
soils on losses-like loam, gray-green
clay and red-brown clay. The paper
presents evidence that the accumulation
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processes of the carbonates by
tehnosols are directly related to the
immobilization of atmospheric carbon
dioxide as the reverse mechanism of the
phenomena of the greenhouse effect,
that should be considered as an
important ecosystem service of the
anthropogenic soils. This ecosystem
service is the young man-made soil
performs a significant function as a
positive factor in countering the
greenhouse effect and global climate
change. It is shown that following the
technogenic  soil forming process
content of digestible nitrogen in
tehnosols demonstrates the dynamics of
increase with a tendency to achieve a
steady state. Factor of the substrate is
very important for the future
identification of potential fertility
tehnosols. In this context, the best
prospects are loess and red-brown clay,
even compared with the pedozems.
Keywords: ecosystem services,
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JUHAMMUKA COAEPKAHUA
KAPBOHATOB U YCBOSAEMBbIX
®OPM A30TA B ITIPOLECCE
TEXHOI'EHHOI'O
INOYBOTI'EHE3A B TEXHO3EMAX
HUKOITIOJIbCKOI'O
MAPI'AHIHEBOPY/IHOI'O
BACCEHHA
E. Il. MacaukoBa, A. B. /KykoB,
. B. KoBaJjienko

Annomayun. B pabome noxazana

B03MOINCHOCb UHOUKAYUU
DpeyNsIMOPHbIX IKOCUCMEMHBIX
Cepeuco8 6 npoyecce MmMexHO2eHHO20
nousocenesa c HOMOUBIO
GumMouHoOUKaYUOHHHIX OUYEHOK

cooepocanus KapboHaAmo8 u yCce0seMblxX
gopm azoma. Illonesvie uccredosarus
nposoounuce 8 meuenue 2008-2017 ze.

8 uccie008amenbCKoll
OUO0IKONI02UYECKOL cmanyuu
J[nenposckozo azpapto-
9KOHOMUYECKO20  yHugepcumema (2.

Iloxpos, /[nenponemposckas obaacmo,
Ykpauna). Ilonueonwvt 3anodxcenvt 6
npeoenax yemuvlpex MuUnos
MexHo3eM0o8.  neodo3emvl,  O0epHOBO-
JIUMO2EHHbIe NOYBbl HA JIeCCOBUOHBIX
CY2NIUHKAX, CEepO-3€JIeHbIX 2IUHAX U
KpacHo-0ypeix eaunax. B pabome
npueeoeHbl C8UOemenbCmed mozo, Ymo
npoyeccol HaKonlieHusi KapoboHamos 8

MexXHO3eMax umerom
HeNnocpeoCmeeHHoe  OMHOUWEeHUe K
umMmMoobUIU3AYUU ammocgheprozo
oKcuoa  yenepooa  Kak — 0OpamHulil
Mexamusm  AGNeHUll  NAPHUKOBO20
aghghexma, ymo cnedyem
paccmampusamay Kax 8AJHCHDBILU
IKOCUCTEMHDILL cepsuc
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AHMPONO2EHHBIX nous. Omom
9IKOCUCTNEMHBIL cepsuc UMEHHO
MONI0ObIX MEeXHO2EeHHbIX nous
BbINOIHAET 3HAUUMETILHYIO
NONOACUNENLHYTO @yHryuio Kax
¢axmop NnpOMuUBOOeiCmaus

napHuxogomy 3¢ggexmy u 21006a1bHbIM
usmeHnenuam kaumama. Ilokaszano, umo
8 meueHue 2pyHmozene3a Co0eplHcarue
yceausaemvlx — gopm  azoma 8
MexHo3emax O0eMoHcmpupyem
OUHAMUKY VBeNUdeHUss ¢ MmeHOeHyuel K
OOCMUIICEHUIO CMAyUOHaApPHO20
cocmosinus.  @akmop  cybcmpama
ABIAEMCS  OYEHb  BAJNCHLIM  OJis
nepcnekmusHoO20 onpeoeneHus
NOMEHYUATIbHO2O n1000poous
mexHozemos. B osmom  konmexcme
yumue nepcneKmusbl umeiom
JIeCCOBUOHbBLE CY2IUHKU U KPACHO-0)pble

2NUHBL,  0axce NO  CPABHEHUI0  C
neoo3emamu.

Knroueewie cnosa: sxocucmemmvie
cepeuchwl, PEeKYIbmueayusi,
Gdumounouxayus, Kapbounamel,

yceosiemvle popmul azoma
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