KoHcTpykTHBHA reorpadis i reoexoJioris Hayxkosi 3anucku. Nel. 2015.
development. To implement the general plan and the socio-economic development to 2020 should be carried out a
range of measures to improve the ecological state of the lutsk. The basis for such activities is engineering protection
areas. It includes engineering-geological arrangement, which provides protection against the adverse effects of
groundwater; development and implementation of effective response mechanisms adverse exogenous processes;
measures to protect urban areas from the adverse effects of surface water; measures to protect against soil erosion;
increasing environmental cities and local levels.

The first group action solves the problem of flooding, subsidence of soil in the area of depression craters,
destroying homes and buildings. Among the adverse exogenous processes occurring in karst, suffusion, subsidence of
soil filtration and hydrodynamic nature, shifts in floodplains and terraces in the field cutting, destruction of the coast
due to tortuosity rivers, complications of conditions and the like. The adverse effect of surface water is manifested in
during floods when the river breaking its banks and flooded floodplain placed on homes, businesses and roads. Anti-
erosion measures include construction water-detention shafts. Improvement of the environmental safety of the city is to
improve environmental sustainability landscapes, reducing anthropogenic loads, reducing environmental risks
potentially hazardous objects.

Keywords: engineering protection of the city, ecologically sustainable development of the territory, measures of
improvement the ecological state of the city.
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Y]K:502.63 Muxosna [TPUXOIBKO
BIJHOBJIEHHSA 3ABPYJIHEHUX HA®TOIO I HA®TOINPOAYKTAMMU 3EMEJIb

Y emammi posenanyma npobnema 6ioHoenenHs 3a6pyOHeHux Hagmor i Hagymonpodykmamu 3emensv (IpyHmIis).
Hagma i nagpmonpodyxmu € 00numu i3 Hauinowupeniuiux ma HeOe3neyHux mexHo2eHHUX 3a0pyOHI08a1I8 KOMNOHEHNIE
HABKOTUUIHLO2O CepedosUuyd, 30Kpema 3emens (IpyHumig). Joicepenamu 3a0pyoHentss 3emens € 00 ekmu nos 's3aui 3
68U000Y6aAHHAM [ 30epicaHHAM HAQMU, MPAHCNOPMYSAHHAM Hagmu I Hagmonpodykmie ma ix cnoxcueanHam. Ha
mepumopii Isano-@pankisecvkoi obnacmi € 289 maxux 06 ’eckmie. Bpaxoeyrouu, wo 6Haciiook 3a0pyOHeHHs 3emenb
Hagpmolo, Hagpmonpodykmamu i CynymHiMu MOKCUYHUMY PEYOSUHAMU 6I06YEAIOMbCsL 3HAYHI 3MIHU 8 YCIX KOMHOHEH-
max eeocucmem (Ipyumu, 8ooa, 6ioma), cCmeoprOcmvcs nebezneyne 07 300p08 s aodell cepedosuiye, BaANCIUBUM 3A6-
OAHHAM € OYUUWeHHS 3A0PYOHEeHUX 3eMeilb | 6iIOHOGIeHHS NPUPOOHUX 6I1ACMUBOCMEN IPYHMIE (CmMpYKmypu, 6000NPOHUK-
HOCMI, KUCHEB020 pPextcUMy, DIOXIMIMHUX ma MIKpobionoeiuHux npoyecis, poowuocmi). Ilpoyecu npupoonozo 8ioHos-
JIeHHsl 3a0pYOHeHUX 3emenb (TPYHMIG) iOymb NOBINbHO Yepe3 3HAUHE 3HUIICEHHS IHMEHCUBHOCMI NPOYECi8 CaMOOUUeH-
H 6HACNIOOK 3azubeni IPYHMOBUX MIKpOOp2auizmie. [{ns i0HO6NeHHA 3a0pyOHeHUx Hagmorw i Haghmonpooykmamu
3emens (IPYHMI8) GUKOPUCMOBYIOMbCA MeXAHIYHU, Qi3uKo-Ximiunut, 6ioso2iunuti i KombiHosanutl memoou. Bownu
BKIIOYAIOMb ASPOMEXHIYHI, MIKPOOION02IUHT I imomeniopamusHi mexHonio2ii 3a 0ONOMO20I0 AKUX 3a0e3neyyEmbCsl
BIOHOGIEHHS NPUPOOHUX GIACMUBOCMEN [PYHIMIG | NOBEPHEHHS 3a0PYOHEHUX 3eMelb Y 20CNO0APCHKE BUKOPUCTAHMSL.

Kniouosi cnosa: 3emni, 3a0pyonenns, nagpma, HagpmonpoOoykmu, 6i0HOGIEHHS.

IocranoBka mpodaemu. OTHIEIO 3 BaxIn- YMOB XHUTTEMISUIBHOCTI Jroned. Bee me miakpec-
BUX E€KOJIOTIUHHUX NpoOiieM € 3a0pyjHEHHS KOM- JIFOE€ aKTYaNbHICTh 1 HEOOXITHICTP IiIeCHpsSMOBa-
MOHEHTIB HABKOJIMIIHBOTO CEPEAOBHILA, 30KpEMa HOI POOOTH WIONO YNpPaBIiHHS 3a0pyTHCHUMH
i 3eMelb, HaQTOIO0 1 HAQTONPOIYKTaMH (TIPOTYKTH Ha(TOIO i HAPTONPOAYKTAMH TiIISTHKAMHU 3eMelb 1
nepepoOku HadTH), SKI TOPSAT 13 MECTHITUIAMU PO3pOOIICHHS METOIB ISl PO3B’sI3aHHS MPOOIIEM,
BU3HAHI y CBITI HallOLIbII HeGEe3NMEeYHUMH 3a0py/- 3YMOBJIEHUX 3a0pYAHEHHSIM 3eMelb (IPYHTIB).
HIOIOYHMH pedoBuHaMu [1-3]. HeratmBHa mis 3abpymHeHHsT 3eMenb (IpyHTIB) Hadroro i
HaQTH 1 HA(TOMPOAYKTIB HA TPYHTOBO-POCIHH- HaQTOMPOAYKTaMH — Tie 30iJbIIIEHHs] KOHIIEHTpa-
HHUHA TIOKPWB, BI3HAYAETHCA Ha BCIX eTamax — il I[MX PEYOBHH J0 TAKOI'O PIBHS, 3a SKOI'O: IO-
OypiHHS CBEp/JIOBUH, TPAHCIOPTYBaHHSI, Iepe- PYUIYETBCSl €KOJIOTiYHa piBHOBara B TIPYHTOBIiH
poOka, 30epiranHs, BHKOpUCTaHHS. [Ipudomy cUcTeMi; BIIOYBaeThesl 3MiHA (Pi3MKO-XIMIYHUX 1
TPYHTH HaHOIIbII CXWJIBHI 0 3a0pyJHEHHS 1 He XIMIYHMX BJIaCTMBOCTE TPYHTIB; MOTiPIIYIOTHCS
3axWINeHi Bil Hboro. [IpakTHYHO BCi JTaHKH €KO- YMOBH JKUTTEMISIIBHOCTI TPYHTOBOI Oi0TH; CTBO-
HOMIYHOI  iH(pacTpykTypu  (IIPOMHUCIOBICTH, proeThcst HeOe3reka BUMUBAHHA 3 IPYHTY HadTH i
TPaHCIOPT, OOOPOHHUIN KOMIUICKC) 3iIITOBXYIOTh- HaPTONPOIYKTIB 1 3a0pyHCHHS TTII3EMHUX Ta 110~
csi i3 npoOIieMor0 3a0py/JHEHHS] HABKOJIMLIHBOIO BepxHeBux BoJ. KiHueBum pesynpratom 3abpya-
cepeoBuIa HaBTOW i HAPTOMPOAYKTAMH B TIPO- HEHHS TPYHTIB € IX Jerpajailis i 3HauHe 3HHUKEH-
Leci BUpoOHHULITBA 1 B aBapiiHUX cuTyauisx. 3a0- HS POJIOYOCTI.
pyOHEHHS 3eMenb (TpyHTIB) HadTOIO 1 HadTompo- V 3axigHuX KpaiHaX MPUHAHATO BBaXKaTH BEpX-
OYKTaMU CTaBUTb IiJl MOTPO3y €KOJIOIiYHY PiBHO- HiM piBHeM Oe3leKku BMICT HAaQTONPOIYKTIB Y
Bary y HaBKOJHIIHbOMY CEpPEIOBHII Ta SIKICTH IPYHTI HEe OimbIIME 1-3 T/Kr; MOYaTOK CEpHO3HOTO
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€KOJIOTIYHOTO 30MTKYy — TMpH BMIicTi OinbIre
20 r/kr. B Ykpaini I'/IK HadTr i Had TONPOIYKTIiB
y TPYHTI He BCTaHOBIeHi. [loyaTkoMm ceplo3HUX
EKOJIOTIYHMX BTpPAaT BBAKAETHCS 3a0pyIHEHHS
IPYHTY B KOHLCHTpAIiSX, IO TEePEeBUILYIOTh 13
I/KT, OCKUTBKM TIPU IIMX KOHIEHTpAIlisX MOYMHA-
€TbCsl Mirpaitiss HaQTH 1 HaPTONPOJYKTIB y I'PyH-
TOB1 BOJIH, iICTOTHO MOPYIIY€ETHCS CKOJOTIYHA PiB-
HOBara B TPYHTOBOMY OioreHO3i. 3a0pyHCHHS
TPYHTIB TIPU3BOJIUTH A0 3HAYHOTO EKOJOTIYHOTO
Ta EKOHOMIYHOro 30MTKY: Majae BpPOXKAWHICTD
CUTBCBKOTOCTIONAPCHKUX ~ KYJIBTYp, 3HIKYETHCS
HPOJYKTUBHICTb JIICiB, BHIJIyYalOTbCS 3 TOCIIO-
JapChKOTO KOPHUCTYBAaHHS IIEBHI IUIOIII 3€Meb,
HOTIPIIYETHCS CTaH HABKOJIMIIHBOIO CEPEAOBHIIA
[1-4].

AHani3z nonepeaHix aocaimxens. [IpoGiemi
OXOpOHHU 3eMenb Bifl 3a0pyaHeHHs HadTorO 1 Had-
TONPOYKTAMHU MPUCBSYEH] JOCIiPKEHHS
51.0. Agamenka, M.A. I'mazoscekoi, H. KimiMoBoi,
M.M. MipouHH1y€eHKo, JL.®. IlerpsmuHa,
SIM. Cemuyka, 1. M. ®@ecenka, I'. M. ®panuyka
ta iH. OaHak, npo0seMa BiIHOBJICHHS 3a0pyaHe-
HUX HaTOI0 1 HapTOMpPOAYKTAMH 3eMelb Ha
CbOT'O/IHI MOBHICTIO HE BUpilLlICHA.

Meta pod0TH — BHCBITJIICHHS poOiieM, 3y-
MOBJICHHX 3a0pyJAHEHHSIM 3eMellb HapToK 1 Had-
TONPOJYKTaAMU Ta OOTPYHTYBaHHsS METOIIB Bil-
HOBJICHHS 3a0pYIHEHUX 3eMeib (IPYHTIB).

Buxaan ocHoBHoro martepiany. [IpoGmema
OXOPOHHU 3eMEJIb Bifl 3a0pyaHeHHs HadTOrO 1 HAd-
TONPOJAYKTAMH CTa€ BCE aKTYaJIbHINIOI, IO
[OB’s13aHO 13 30UIBLICHHSAM KIJIBKOCTI DKEpeI
HagaXoKeHHsI HapTH i HaPTOMPOAYKTIB y HABKO-
JIMIIHE CEPEAOBUILE 1 BHCOKOK BapTICTIO POOIT
BiIHOBIIEHHS 3a0pyaHEHWX 3eMenb (TPYHTIB).
xepenamu 3a0pymHEHHS MOXYTh CTaTH BCi
00’€KTH 1 CHOPYAW, IO TOB’si3aHi 3 BUAOOYBaH-
HAM, 30epiraHHsM, HepepoOKol0 HadTH, TpaHC-
NOPTYBaHHSAM HaQTH 1 HAYTOMPOIYKTIB Ta iX cIo-
JKUBaHHIM. 3a0pyJHCHHS 3eMelb (IPYHTIB) Had-
TONPOAYKTAMH B PE3YNbTaTi HisIIBHOCTI aBTO-
TPAHCIIOPTY CYTTEBO BiAPI3HAETHCS BiJl PO3JIHBIB
HadTH TpH BHAOOYTKY Ta TPAaHCIOPTYBaHHi, 00
IIPU [BOMY Yy TPYHTH Ha(TOIPOXYKTH HMPOHUKA-
I0Th MTOCTYIIOBO, MO Mipi MiJABUIIEHHS X KOHLEH-
Tpaii Ha TTOBEPXHi TPYHTY.

Jlo mxepen 3a0pynHEeHHS 3eMenb (IPYHTIB)
HadTO 1 HaQTONMPOAYKTaMH Ha TepHUTOpIi IBaHO-
@pankiBebkoi obmacti BigHOCAThCS: 1) HadTO- 1
rasonepepoOHi 3aBoau; 2) 00’ €KTH HAPTOra30BHU-
noO0yTKY (CBEpAJIOBHHH, CemapalliiiHi yCTaHOBKH,
KYIIIOBI HACOCHI CTaHII Ta iH.); 3) KOMIIPECOpPHIi
cTaHuii Ha HadrompoBonax; 4) aBTOTPaHCHOPTHI
MIITPHUEMCTBA; 5) aBro3anpaBoyHi ctaHIii (A3C);
6) aBiawiitHi MAOPUEMCTBA; 7) 3aTi3HUIHUI TpaH-
cnopt (puc. 1). Ha tepuropii o0nacTi 3HaX0IUTh-

cs1 289 Takux 00’ €KTIB.

[TpoBeneHMMHU IOCHIKEHHSAMH BCTaHOBJICHI
piBHI 3a0pynHEeHHs 3eMelnb (IPYHTIB) HaQTowO i
HapTONpOAyKTaMH Ha TepuTopii I[Bano-Opan-
KiBcbKOI 00nacti B palioHaXx BHAOOYTKY HadTh
(ma teputopii butki-Ilaciunsacekoro HadTora-
30BOr0 pozosuiia). JlociipkeHi 3eMelibHI JiisH-
KA XapaKTepH3yIOThCSI HE3HAYHUM POCIMHHIM
MOKPUBOM 3 BEJIUKUMHU "BUNAJICHUMH" JTiJISTHKA-
MU. 3a0pymHEHUH TPYHT BIIPI3HIETHCS MAacs-
HHCTICTIO, 10 YHEMOXIIMBIIIOE HOTO MOJalibIIe
BUKOPHUCTAHHS ISl CITbCHKOTOCIIONAPCHKUX ITi-
neid. Bmict HadTH y 3a0pyIHEHUX I'PYHTAX KOJIU-
BA€THCS B MeXax Bix 25 10 615 Mr/kr.

IcHye kinbka METOHIB BiHOBJIEHHS IPYHTIB,
3a0pyTHCHUX HAPTONMPOIYKTAMH — MEXaHIvHi, ¢i-
3UKO-XIMI4uHi, O10JIOrYHI Ta KOMIUIEKCHIi. 3acTO-
CYBaHHS TOTO YM IHIIOTO METONYy 3aleKUTh Bil
YMOB PETiOHY, XapaKTepy i CTyHeHs 3a0pyAHEHHS.

Mexaniyni memoou. [onsratots y 300pi Had-
TH / HAaTONPOJYKTIiB 3 IOBEPXHi IPYHTY. BigHoB-
JICHHSI TPYHTIB BiI0YBA€ThCS MUISXOM JIOKaTi3allii
po3nuBy nambamu, 300py HadTu / HahTOIpPOAYK-
TiB 32 JONOMOTOIO ITHEKOBUX, BCMOKTYIOUHX, IIe-
pPENMBHUX TIPUCTPOIB, 3pi3aHHA 3a0pyAHEHOTO
miapy TPYHTY Ta 3aMiHM HOTO TPUBO3HUM IPYH-
toM (1apom 25-30 cm). 3a0pyaHEHUI IPYHT OYHU-
[IAf0Th Ha CTeLialli30BaHuX HiANPUEMCTBAX.

Dizuko-ximiuni Memoou. 3aCHOBaHI Ha BUKO-
pucTaHHI copOeHTiB It 300py HadTH 1 HapTO-
MPOAYKTIB 13 moBepxHi IpyHTy. Lleit meTon edek-
TUBHUH PpH 300p1 HEBETHMKIX KUTBKOCTEN 3a0pyI-
HioBa4a. 1Ipy BeNMMKMX BUIMBAX BiH MOXE BHKO-
pUCTOBYBaTHCS Ha etami "mo30mpaHHS" mmicis
300py 3a0pyaHIOBa4Ya MEXaHIYHUM METOIOM.

bionoziuni memoou. 3acHoBaHi Ha iHTeHCH)I-
Kalii mpoLeciB CaMOOYHMUICHHS IPYHTY HUISXOM
BHECEHHS CIIEI[ialbHAX OlOJIOTIYHMX IIperapariB
(bioakTrBarop HYDROBREAK 2000, IIpemapar
BIOVERSAL FW, bionpenapar "Mikpominer",
Oionpenapatu Ttuny "Hadtokc", "Okobioc",
"Cotinekc"), sKi SBJISIOTH COOOI MEBHUM YHUHOM
migiOpani rpynu Mikpooprasi3miB (Oakrepiil i
rpubiB).

Komnnexcni memoou. lle cykymHicTh 3ac00iB
JUIsl TIOMIIIICHHS CTaHy IPYHTIB i YCYHEHHIO 3a0-
PYZIHEHHS, IO TIOJIATAIOTh y 3aCTOCYBaHHI Mexa-
HIYHUX, (PI3MKO-XIMIYHHX i OI0JOTIYHHX METOIIB
BITHOBJICHHsSI B KOMIUIEKCI 3 arpoOTEeXHIYHHUMH 1
¢iToMeniopaTUBHIMHU pOOOTaMH.

Ha croromni HAHOLIBIT MEPCTICKTUBHUAM € 010-
JIOTIYHAN METO[| BiTHOBIIEHHS TPYHTIB, 3a0pyaHe-
HuX HadTO0 i HadTonmpoayKkTamu. Moro ocHOBHe
MpU3HAYEHHS TONIATae B JIOKai3amii 3a0pyIHeHb
Ta pyHHYBaHHI afcopOoBaHMX 3a0pyTHIOBAYiB
OionoriuanM MeTogoM. OCHOBHI HOTO TiepeBaru —
BHCOKAa C(QCKTUBHICTh OYMINCHHS 3a0pyIHCHb
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(94%), 3matHicTh po3kiactd HadTy Ta HagTOMpO-
OYKTH Ha EKOJIOTIYHO HEHTpajbHi cromykd. J{is

OYHIICHHS BUKOPUCTOBYIOTHECH

KinbKictb, wr
140 133
120
100 +
80
60
40
20
0
| Il 1] v \% \! Vil
m | Hadrvo-irasonepepobHi 3asogm m V Astosanpaso4Hi ctaHuii (A3C)
m Il O6'ekTn HadTOrasosmagobyTKY VI AsiaujvHi nignpuemcrea
m Il KomnpecopHi cTaHuii VIl 3ani3HWUYHWUIA TPAHCNOPT Ta NiANPUEMCTBA
m |V ABTOTPaHCNOPTHI Nignpuemcraea
Puc. 1 — [I:xepesia 3a0pyaHeHHs 3eMeJb (IPYHTIB)
HadTol0 i HadTonpoayKTaMH Ha TepuTopii IBaHo-PpaHKiBCbKOT 001aCTi
Oionpenaparn "IecHa" (kinpKicTh Ipenapary POCIIHH.

"JlecHa", HeoOXiJHA JJIsl 32CTOCYBAaHHS, BU3HAYA-
€TbCS Baroro pos3nutoi Hadtu abo HapTONPOIYK-
TiB 1 cranoButh 10% Bixg Baru 3a0pynHIOBaya),
"Exomnan-M" (100 xr nHa 300-500 xr Hadtn), "Je-
BOpoiI" (BUTpaTa mpenapary 3aJeKUTh BiJl PIBHI
3a0pyaHeHHs IpyHTYy i craHoBUTb 20-100 kr/ra)
Ta iH.

Mexaniyni 1 Qi3uKo-xiMiuHI METOAU BIAHOB-
JIeHHsI 3a0pyIHEHUX 3eMenb (TPYHTIB) eeKTUBHI
JIUIIE 32 TIEBHOTO piBHsI 3a0pyaHeHHs (MeHuie 1%
y 1pyHTi). Haiibinpm epekTuBHIM METOJO0M Bif-
HOBJICHHS 3a0pyJHEHUX IPYHTIB, K B €KOHOMIY-
HOMY, TaK i B NPaKTHUYHOMY IUIaHi € METOJ pe-
KyJIbTUBAL[l. 3aX0au 3 PeKyJIbTUBALil 3a0pyHe-
HUX Ha(TOIO 1 HapTONPOAYKTAMHU 3eMelb (TpyH-
TiB) HCOOXIAHO MPHU3HAYATH 3 ypaxyBaHHIM piB-
HiB 3a0pyanenHs. s 3emens (IpyHTIB) CLIbCh-
KOT'OCIIOJIapCHKOTO TPU3HAUCHHS HEPIINH PiBEHb
3a0pyaaenHs (cnabo 3abpyaHeHi) — BMicT 3a0py/-
HioBauiB y rpyHti 300-1000 mr/kr; apyruii pi-
BeHb (cepemupo 3a0pymueni) — 1000-5000 mr/kr,
TpeTii piBeHb (CHIBHO 3a0pydHeHi) — Oifblie
5000 mr/kr. [lns 3eMenb HECiTbChKOTOCTIONAPCH-
KOTO MPHU3HAYCHHS LI MEKi HacTynHi: 1 piBeHb —
1000-5000 mr/kr, 2 piBers — 5000-10000 mr/kr, 3
piBenb — noHan 10000 mr/kr.

Cxuag poOiT 3 BiTHOBJICHHS 3a0pyJIHEHUX 3€-
Menb (TPYHTIB) BKIIIOYA€E 3aXOMH, SKi COPSIMOBaHI
Ha AaKTHBI3allil0 TPYHTOBUX MIiKpPOOPTaHi3MIB Yy
JecTpyKuii ByrineBoHiB. Croiu BXOAATh — 00po-
OITOK TPYHTY, BHECEHHS JOOpPUB, BAITHyBaHHS 1
riTICYBaHHS TPYHTIB, MOCIB HATOTOJICPAHTHUX

o 3axomiB 0OpOOITKY TIPYHTY BiJHOCSTHCS:
opaHka Ha raubOuHy 15-20 cm (0OpoOiTok, mpu
SIKOMY 0OpOOJIOBaHUI mIap IPYHTY 00epTaeThCS
He MeHII sk Ha 135°); 0e3n0JIMYKOBE PO3ILYLLY-
BaHHs (00pO0ITOK, O3 MepeBepTaHHs CKUONU); Ty-
mieHHs (00pOoOITOK, IPH SIKOMY BiIOYBa€eThCs poO3-
MyIIyBaHHS, KpPUILIHHSA, YacTKOBE OOepTaHHS
IPYHTY); KyJibTUBaLisA (IOBEPXHEBUH 200 MIIKUI
00poOITOK, SIKMH 3abe3neuye KpUIIiHHS, PO3Iy-
LIyBaHHS, BUPIBHIOBAHH 1 IIEpEMIIIyBaHHS IPYH-
Ty); OopoHyBaHHA (TIOBEpXHEBUIl 0OOpPOOITOK,
KU KPUILUTh IPYHT, BUPIBHIOE 1 MEpPEMIIIIyE HO-
ro); umier¢yBaHHs (BHpIBHIOBaHHS NOBEPXHI Ta
noApiOHCHHS IPYIOK); KOTKYBaHHs (YILLJIbHCHHS
TPYHTY, IOAPIOHEHHS TPY/IOK, BUPIBHIOBaHHS I10-
BEPXHI).

Juta ontuMizarii KUBIEHHS POCIWH y TPYHT
BHOCSITH OprasiuHi (THif, KOMIIOCTH) 1 MiHEpaIbHI
(azotHi, poctopHi, kaniiiHi) 10OpHBa.

3 METOI0 MPHUBEACHHS PEaKLii IPYHTY 10 HEH-
TpansHOi abo ciaabomyskHoi, sika HeoOXiTHa mpak-
THYHO BCIM POCJIHMHAM, KHCJIi IPYHTH BallHYIOTh, a
JYXHI — TIIICYIOTh.

[Totpeba BamHyBaHHs I'PYHTY BHU3HAYa€ThCS
BumiptoBanusiM PH comboBoi BuTskKu. B mepury
4epry BalHYIOTb CHIbHOKHCII IpYHTH. CepeaHbo
i cmaboKuCl BalHYIOTh 3 YpaxyBaHHAM KyJbTYp,
skl OyyTh BUpOLIyBaTHCS Ha IingHui. Hefitpans-
Hi a00 ONM3bKI 0 HHUX IPYHTH BallHyBaHHS HE
noTpeOyroTh. BamuskoBi go0puBa (15-20 T1/ra)
BHOCSITBH TiJ OpaHKy. [liZl BIUIMBOM BamHyBaHHS
MOCUJIIOETBCS KUTTEMISAIBHICTD MIKPOOPIaHi3MiB,
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K1 320€3MeUyI0Th PO3KIIaJaHHs BYTJICBOIHIB.

Jlnst TOKpamieHHsI Jy)KHUX TIPYHTIB IPOBO-
JIUTHCS TincyBaHHA. lpu BHeceHHI rimncy moin-
myThess Gi3nyHi Ta OI0JIOTIYHI BIIACTHBOCTIL
IpyHTY. BHeceHHs THOIO i MiHepalbHUX J0OpHB
pi3ko migBuilye egekT rincyBaHHs. Jlo3a rimcy
3aJIeKUTh Bijl CTYNEHS JIy>KHOCTI TPYHTY 1 CTaHoO-
Buth 3-10 ToHH Ha lra.

BinHoBIeHHS cepefHbO 3a0pyAHEHUX TPYHTIB
MoJISITaE 'y 3aMiHi 3a0pyTHEHOro WIApy TPYHTY
HIJISIXOM BHJIAJIEHHSI OCTaHHBOT'O, CTBOPEHHI pe-
KyJIbTHBAIlIHHOTO IIapy CIOCOOOM 3MINIyBaHHS
3a0py/IHEHUX 1 YMCTHX LIApiB IPYHTY, BHECEHHS
MiHEpaILHUX 1 OaKTepialbHUX aKTHBATOPIB (Ke-
paM3UTOBI OKaTulli, r'Hill, OionecTpykropu). Ilpu
3aCTOCYBaHHI JAQHOTO METOAY Ml OYHIICHHS
I'pyHTYy Ha piBHi 75-80% noTpiOHO OsM3bKO 5 Mi-
CSIIIIB.

CunbHo 3a0pyaHeHi HadTOIO 1 HagTOmpOayK-
TaMH 3€MeNbHI JUISHKH (GOPMYIOTbCS HOOTU3Y
CKJIaJiB NaJMBHO-MAaCTWIILHUX Marepianis, Had-
T00a3 i HadTorIEepepoOHUX 3aBOMIB. BimHOBIECHHS
CWIbHO 3a0pyAHEHHX 3eMenb (TPYHTIB) IMPOBO-
JITh SIK CHUCTEMY 3aXOJiB Y CKIIaJi iHXEHEepPHO-
eKosoriuHoi cuctemu. OCHOBY CHCTEMH CKJIaja-
I0Th IH)KEHEpHi crnopyau (mamOum oOBairyBaHHS,
CTIHKH B IPYHTI), & TaKOX 3aXOJU TEXHIYHOI Ta
OiomoriyHoi pexynbTHUBaLil 3a0pyIHEHUX IPYHTIB.
JlamOu oOBasyBaHHsI MPU3HAYCHI I 3amo0iraH-
HS TIOBEPXHEBOTO 3MHBY Ha(TH i HAPTOMPOAYK-
TiB; CTIHKA B IPYHTI € NpOTU(DLILTPALIHHO 3aBi-
COI0 1 BIAIITOBYETHCSA MO KOHTYpPY 3a0pymHEHOI
3eMEJIbHOT TUISHKH, PCKYyJIbTHBALlS 3a0pYyIHCHUX
3eMenb 3a0e3redye BiTHOBIEHHS iX MPOAYKTHB-
HOCTI.

IcHye Takox MeTon BimMHOBIIEHHS 3a0pymHe-
HuX HaTOIO 1 HadTOMpOoAyKTaMHU 3eMelb (IPyH-
TiB) 3acCHOBaHWM Ha iHTeHcH(ikamii mporecis
camoouuiicHHsl. CaMOOYMIIECHHS TIPYHTIB — Le
OloreoxiMiuHUI Tpolec po3KiIaxy 3a0pyAHIOKO-

YHX PEUOBHH, Yy MOEJHAHHI 3 MPOLECOM BiJHOB-
JieHHs GioLeHo3y. MexaHi3M caMOOYHILCHHS 3a0-
PY/ZIHEHUX TPYHTIB JOCHTh CKJIaJHUil. Arporex-
HIYHAMH 3aX0JaMH MO)XKHA MPHUCKOPUTH MPOLEC
CaMOOYHIIICHHSI 33 paxyHOK OITHMi3alii yMOB
KHUTTENISTBHOCTI MIKPOOPraHi3MiB, fKi BXOISTH
JI0 CKJIaJly TPYHTOBOT'O MiKpOOOIIEHO3Y.

IlepcrieKTHBHEM METOIOM BIJHOBJICHHSA 3a0-
PYJHEHUX TPYHTIB € OKHCIEHHS HapTH 1 HadTO-
MPOJAYKTIB 32 JOMOMOTOI  MIKpPOOPTaHi3MiB.
[IpuckopuTH BiIHOBJIEHHS IPYHTIB MOXHa JBOMa
NUBIXaMHd — aKTUBI3ali€l0 META0OIIYHOI aKTHB-
HOCTI MIKpOoQJIOpH I'PYHTIB LUISIXOM 3MiHM (i3u-
KO-XIMIYHMX YMOB CepeIoBHINa (arpoTexHiuHi
mpuidoMu) abo0 BHECEHHSM CIeLiaIbHO MiniOpa-
HUX aKTUBHHUX HA(TOOKHCITIOIOYNX MIKPOOpraHis-
MiB y 3a0py/iHEHUH TPYHT.

BucHoBku. OquuM i3 HEraTUBHUX HACIIAKIB
AQHTPOIOTCHHOIO BIUIMBY Ha HABKOJIMILIHE CEPENIO-
BHIIE € 3a0pyIHEHHS 3eMenb (TPYHTIB) HadTOMO 1
HadTonponyKkTaMu. 3a0pynHEHHs BinOyBaeTbCA
npu BUI00YBaHHI, TPaHCIOPTYBaHHI, MepepoOIl
ta 30epiraHHi HapTH 1 HAPTOMPOAYKTIB. SIKiCTh
3a0pyIHEHNX TPYHTIB 3HAYHO TMOTipPUIYETHCS, Y
3B’S3Ky 3 4YUM 3a0pyaHCHI 3€MEJbHI IIISHKH
noTpeOyIOTh BiTHOBIICHHSI.

BinHoB/IEHHS 3a0pyAHEHUX 3eMeJb (TPYHTIB)
OB’ si3aHe 31 3IaTHICTIO IEBHUX PEYOBUH CIPUSITH
BIJTHOBJICHHIO BJaCTUBOCTEH IPYyHTIB ((Pi3UYHUX,
(hizuko-xiMiuHUX, Oiomoriyamx). BukoprcraHHs
PI3HHUX MCTOIB BiJHOBJICHHS 3a0pyAHEHUX Had-
TOIO 1 HAQTONPOAYKTAMH TPYHTIB SIK IHCTPYMEHTY
BIUIMBY Ha 010TUYHY i aOlOTHYHY CKJIaI0BI rpyH-
Ty JAa€ MOXIHBICTh 320€3MeYNTH JIETOKCHKAIIIFO
3a0pyIHEHHSl y TPYHTOBil cuctemi. MeToau Bia-
HOBJICHHS 3a0pyTHEHUX 3eMelb (TPYHTIB) MOXYTh
OyTH BUKOPHUCTaHi NPU NPUHHATTI pilleHb LIOJ0
yrpaBiIiHAS 3a0pyIHEeHNMH HadTOIO 1 HadTOMpO-
JTYKTaMH 3EMIISIMU.
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Pesrome:

Huxonaii  IIpuxoobko. BOCCTAHOBJIEHUE 3AI'PA3HEHHBIX HE®TBIO W HE®TEIPOAYKTAMU
3EMEJIb.

B crartee paccMoTpeHa mpo0ieMa BOCCTaHOBJICHUS 3arpsS3HEHHBIX HE(THIO M HEPTEHNPOIyKTaMH 3eMeib (TOYB).
Hedtes u HedTenmpomyKThl OTHOCATCS K HamboJiee PAacHpPOCTPAHEHHBIM M ONACHBIM TEXHOTCHHBIM 3arpsi3HHUTEISIM
KOMIIOHCHTOB OKPY’KAIOIIEH Cpenibl, B YaCTHOCTU 3¢Meib (m0o4B). MICTOUHMKAMM 3arpsi3HEHHS 3€MENb SBISAIOTCS
O0OBEKTHI, CBS3aHHbIE C JMOOBIYEHl W XpaHeHHeM He(TH, TPaHCIOPTHPOBKOH HedTH W HedTenpomyKTOB, HX
norpedienneM. B wyactHOCcTH, Ha Teppuropuu lBaHo-dpaHkoBckol obOnactu Haxogurcs 289 Takux OOBEKTOB.
Y4uTHIBast TO, ITO BCJICACTBUE 3arPA3HCHMA 3eMeNb HEPTHIO, HEYTEIIPOTYKTaMH M CONTYyTCTBYIOIIMMH TOKCHIECKIMH
BELIECTBAMHU [POUCXOIAT 3HAUUTEIIbHbIE M3MEHEHNS B KOMIIOHEHTaX I'€OCHCTEM (II0UBBI, BOABI, OHOTa), popMupyeTcs
omacHass NS 3J0pOBbsS JIIOAEW cpefa, BaKHOW 3agauedl SIBISETCS OYHMCTKA 3arpsi3HEHHBIX TEPPUTOPUH U
BOCCTAHOBJIIEHHE MPUPOJHBIX CBOHCTB MOYB (CTPYKTYpHl, BOAONPOHHLAEMOCTH, KHCIOPOJZHOIO PEXUMA,
OMOXUMHUYCCKUX U MHUKPOOMOIOTHUECKUX MPOIECCOB, MIOAOPOANS) AT JOCTHKECHUS HKOJOTMYECKOTO PABHOBECHUS B
HapyleHHbIX JaHamadrax. [Ipomecchl ecTeCTBEHHOTO BOCCTAHOBJIEGHHS 3arpsS3HEHHBIX 3eMelb (IIOYB) IPOTEKAIOT
MEJUICHHO H3-32 3HAUUTEJIbHOIO CHI)KCGHHMS MHTCHCHBHOCTH IIPOLIECCOB CAMOOYMILECHUS BCIEJICTBUE THOENN
MOYBEHHBIX MHUKPOOPTaHM3MOB. J[JI1 BOCCTaHOBICHUS 3arpsA3HEHHBIX HE(THIO M HEPTETIPOXYKTAaMH 3eMeNb (T0UB)
HCIIONB3YIOTCS MEXaHUYECKUH, (HPU3UKO-XUMUUECKHH, OMOJIOTNYECKMH 1 KOMOMHUPOBaHHBIA MeTOlbl. OHM BKJIIOYAIOT
arpoTeXHUYECKHE, MIKPOOHNOJIOTHYECKHE W (PUTOMETHOpaTHBHBIE TEXHOJIOTHH, C TIOMOIILIO KOTOPBIX 00ecIIeunBaeTCs
BOCCTaHOBJIIEHHE €CTECTBEHHBIX CBOWCTB MOYB M BO3BpAICHUE 3arpsS3HEHHBIX 3€MEIb B  XO3IHCTBEHHOE
UCTIOTb30BaHHUE.

KatoueBble ciioBa: 3emiy, 3arps3HeHue, HedTh, HeTENPOAYKTHI, BOCCTAHOBIICHHE.

Summary:

Mpykola Prykhodko. RESTORING LAND CONTAMINATED BY OIL AND OIL PRODUCTS.

The article deals with the problem of restoring soils contaminated by oil and oil products. The oil products are
among the most common and dangerous anthropogenic pollutants components of the environment, including soils.
Sources of soil’s contamination are objects related to mining and oil storage, transportation of petroleum and petroleum
products and their consumption. Within Ivano-Frankivsk region exist 289 such facilities. Whereas, as a result of land
pollution by oil, oil products and toxic substances associated significant changes in all the geosystem’s components
(soil, water, biota), creates a dangerous environmental situation for human health, an important task is to clean
contaminated sites and restore the natural properties of soils (structures, permeability, oxygen treatment, biochemical
and microbiological processes, fertility). The processes of natural regeneration of contaminated sites go slowly through
the significant reduction in intensity of self-cleaning due to the death of soil microorganisms. It is possible to restore the
contaminated sites with oil and petroleum products using mechanical, physical, chemical, biological, and combined
methods. These include agronomic, microbiological and phytomeliorative technology by which ensured restoration of
natural properties of soils contaminated sites and return to economic use.

Key words: land, pollution, oil, oil products, restoration.
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Mupocnasa [IETPOBCBKA, JIronmuna KYPITAHEBHUY

OLIIHKA BIIJIUBY 3EMJIEKOPUCTYBAHHSI HA TEOEKOJIOTTYHY CUTYALIIO
CKOJIBCBKOI'O PAMOHY JBBIBCBKOI OBJIACTI

Oxapaxmepuzosano cyuacHy OJemoepaghiuny cumyayito Ckoniecvkoeo pationy (Jvsiecoka 001.): KilbKicmb
Hacenents, 1020 WinlbHICMb, HAPOOICYBAHICIb, CMEPMHICMYb, NPUYUHU CMEPMHOCTI, NPUPOOHUL NPUPICI, MEXAHIYHULL
PYX, cmamego-6ikogy CImpykmypy. 3’sc08aH0 CMPYKMYpy 20CH00APCbKO20 KOMNIAEKCY Md 3eMeNbH020 (OHOY pecioHy.
3oiticneno inmezpanvHe OYiHIOBAHHA HANPY2U 2€0€KOJI02IUHOI CUmyayii aOMiHICMpamueHo-mepumopiaibHUxX ymeopeHs
00Cni0AHCYBAHO20 PALIOH).

Knrwouosi cnosa: 3emenvui pecypcu, HaceneHHA, 20CHOOAPCLKULL KOMNIEKC, 3eMelbHUll (oHO, 2e0eK0I02iuHa
cumyayisi.

IlocTanoBka npodJjieMn y 3aralbHOMY BHT- jgoBuiie (opmyBanbHUM (EKOJIOTIYHHUM) KOMIIO-
Jsigi. 3eMeNlbHI pecypcu — TOJIOBHE JDKEPEeIlo HEHTOM JOBKUJLJISL.
3a0€3MEUYCHHS CYCIIBCTBA CLIbCHKOIOCIIOAAPCH- 3eMeIbHI pecypcH — HalBaXJIMBIIIA CKJIaI0Ba
KOIO TIpOAyKUi€r0. Sk mpupogHuii pecypc, BOHU NPUPOAHOTO CEePEOBHUINA, IO XapaKTepU3yEThCS
BUKOHYIOTh YOTHPH (QYHKLII, CIyryrOuu: 3ac000M IIPOCTOPOBUM PO3MIILICHHAM, PelbedOM, IPYHTO-
BUpOOHWIITBA; MICLEM pO3TalmlyBaHHS 00’ €KTa; BUM MOKPUBOM, POCITUHHICTIO, HaApaMH, BOJAMHU;
pe3epBOM ISl MaiiOyTHHOTO BUKOPHCTAHHS; cepe- CIIyTye TOJOBHUM 3aco000M BUPOOHULTBA Y
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