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OPTAHO-MIHEPAJIbBHI JOBPNUBA — KOMIIVIEKCHE BUPIIIIEHHA
BUKOPUCTAHHA CUPOBUHHUX PECYPCIB

B.A. Inpumok!, C.M. Jlemuyk*

! [onicvka docaiona cmanyis Hayionanvhoeo naykogoeo uenmpy
«Iucmumym rpynmosnascmea i aepoximii imeni O.H. Cokonoscvkoeo»
2 Boauncoka ¢hinis deprcasnoi yemarnosu «Incmumym oxoponu rpyumie Yipainu»

Poszensanymo npobaemu niosuwenns echexmusrnocmi eukopucmants 000pué Ha HUHIUHbOMY
emani po3eUmKYy cinbCbko2o eocnodapemea. Bkazano na nedoaiku 3acmocysanus mpaou-
YIUHUX MIHepanbHux 000pue ma oKpecaeHo K040 N08 S3aHUX 3 Yum npobaem. Buceimaeno
nepcneKmueu CmeopeHHs HOBUX 8UOI8 YOOOPIOBANbHUX PEHOBUH, MAKUX K OP2AHO-MIHepAAbHI
dobpusa. Bcmanosaeno ix icmomui nepesaeu Hao mpaduyitinumu 0o6pusamu y eupiuieHHi nu-
Mars, Wo ROCMarme nepeod azpapHoro 2anyssio. Hasederno pesyaomamu eéaacrux docaioncers
nepcneKmueHUX 0pPeaHO-MiHepaabHux 000pus, eheKmusHicmy 3aCMOCY8aAHHS AKUX 8UBHANACH
3a pi3HUX cucmem YOOOpeHHS.

Karouogi caosa: rpynm, cupogunti pecypcu, opeaHo-minepanvhi 000puea, nojicugHi peuosuHuU.

YMoBaruBoBaHe BUKOPUCTAHHS TTPUPOJI-
HUX Ta TPYHTOBUX pecypcis, po3pobka cy-
JacHUX e(eKTUBHUX TEXHOJIOTIH CTBOPEHHS
n0OpUB 3 MMABUIIEHOI0 e(PEKTUBHICTIO II0-
JKUBHUX PEYOBUH € HEOOXITHUMMW 3aBJIAHHS-
MW CbOTO/ICHHSI.

© B.A. l'aspumor, C.M. Jlemuyk, 2013

Bigomi B miTeparypi muisxu i criocobu mmiz-
BUIIEHHST e(heKTUBHOCTI T0OPUB, CEPEJT SIKUX
dhopma 1006puB, X pisHi MOETHAHHS i KOMIIO-
3UIlil, PO3YUHHICTD 1 KOHIIEHTPAIlisl MOKUB-
HUX eJIEMEHTIB, CTPOKM Ta HOPMU BHECEHHS,
BoJioricTb, pH TpyHTIB 1 100puB, (haKTUIHO
JIOCATJIA CBOEI MesKi. 3OLIbIIeHHS 103 MiHe-
PaTbHUX TOOPUB MOHAJ HAYKOBO OOTPYHTO-
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Bani piBHi € HeepekTUBHUM. Kpim Toro, 11e
HECIIPUATIMBO BIUIMBAE HA CTaH POJIOYOCTI
TPYHTIB Uepe3 3acoeHHs, 3adocaveHns, mo-
TipIIeHHs CTPYKTYPH 1 IIIJIbHOCTI, BAMUBAHHSI
HOKMBHUX KOMIIOHEHTIB Ta CTBOPIOE HABAHTa-
JKEHHST Ha TIPUPOJIHI €KOCUCTEMU. 3PEMITOTI0
3aJIeXKHO BiJl PI3HOBUAIY, THILY, CTaHy i 6ioJo-
TiYHOI aKTUBHOCTI IPYHTIB, y HUX HAKOTTUYY-
erbest O6m3bko 0,2—0,4% (Big Macu TpyHTY)
HEe3aCBOIOBaHMX 3aKpirienux docdarib [4].

Hwuniag cutyaitist XapakTepusy€eThest Ha-
SIBHICTIO BEJTMUE3HUX TIOTY/KHOCTEH BUPOOHH-
[[TBA MiHEPAJIBHUX HOOPUB, Ta MOCTYIOBUM
BUUEPITYBAaHHAM 3aI1aciB MiHEpPaJIbHOI CUPO-
BUHM — 3 OAHOTO GOKy. 3 iHMmIoro, icHyoUi
BUAU 100pUB He 3a0€31edyIoTh IX peHTabeb-
HOTO BUPOGHUI[TBA i 3aCTOCYBAHHS, OCKIJIBKI
HEMUHYY] YTBOPEHHS 3HAYHUX 0OCATIB Bif-
XO/IiB Ta BeJIMKi BTpaT hochopy BHACIIOK
fforo 3akpimieHHst B rpyHTi [5].

Ha aymky JI.D. MenbHuKoBa, cCTaHIapTHI
TYKH, OTPUMaHi BHACTIIOK KUCJTOTHUX METO-
IiB TepepobKU, MAIOTh HEIOCTATHLO BUCOKY
KOHIICHTPAIIII0 MOKUBHUX PEYOBUH, HE MOB-
HICTIO 33/10BiJTbHI (hi3UKO-XiMiUHi, MexaHiy-
Hi i TOBapHi BJACTUBOCTI, HE TTOBHOIO MipOIO
3abesmneueHi HaMIHOW 6GA3010 CUPOBUHHIX
JUKepeJt 71 BiITBOPEHHS 1, HAPEIITi, HU3bKUI
KoeilliEHT KOPUCHOI [Iil: /I7IST a30TY 1 KaJifo —
30-40%, nist hochopy — 15-20% [4].

AJIBTepHATUBOIO TaKUM BUAM J00OPUB €
oprato-minepajibii go6pusa. Ha cboropani
BiZIoMi Pi3Hi c110co6M BUPOOHMIITBA OPraHo-
MiHepaJbHUX CyMiliell, KOMIIOCTIB Ha OCHOBI
TopQYy, BYTIJUJIS, TITHIHY Ta IHIITAX OPTaHIYHIX
Mmarepiazis. HaykoBo oOTpyHTOBaHO i J0Be-
JIeHO Ha TPaKTUIli, 110 OpTaHO-MiHepaabHi
n06pHBa MalOTh BUCOKY arpoXiMiuHy edek-
TUBHICTH Ta MOOITI3y09y 37aTHICTD OI0
He3zacBooBaHUX (docdariB, MAIOTh B CBOEMY
CKJTajli CTUMYJIATOPY POCTY POCJNH, 3a6e3-
nevyoTh e(eKTUBHINTY MO3UIHHY 0CTYTI-
HICTD /10 POCJIH eJIEeMEHTIiB KUBJIEHHS, 1CTOT-
HO BIJTMBAIOTH HAa TIPUPICT yPOKAIO i IKIiCTh
npoxyKiii. IX puxma cTpykTypa crpuse ai-
copOyBaHHIO 1 yTPUMAHHIO IPYHTOBOI BOJIOTH,
10 TAJIBMYE TTPOTIeCH BUBITPIOBAHHS 1 epo3ii
IPYHTIB.

Oprano-Minepasibii 100puBa 31aTHI 3aB-
JAKN 301IBIIEHHIO 3araibHOT ITOBEPXHI IO

ajzcopbyBaru Ta YTPHMyBaTH MOKUBHI pevo-
BUHM, 1[0 Pa30M i3 3/IaTHICTIO JI0 YTPUMY-
BaHHS BOJIOTH BUKJIIOYAE MOKITUBICTH BUMHU-
BaHHSA iX B HiATIPpyHTOBI ropusontu. lle mae
3mory 3HauHo (Ha 25—50%) 3HU3UTH HOPMY
BHECEHHS B TPYHT TIOKUBHUX PEYOBUH. Pux-
JIi, TIOPUCTI CTPYKTYPHU OPraHo-MiHepaIbHUX
JHOOPUB YMOKJIMBJIIOIOTH 301JIbIIEHHS T1JI0-
NI CBOTO KOHTAKTY 3 TPYHTOM Ta KOPEHEBOIO
crCTEMOIO pocaud. Mobimizamnis ryMycoBux
CIIOJIYK ZOGPUB TIiJ Ji€r0 XIMIYHHUX, MIKPO-
GiooTiuHMX MpoIIeciB 3abe3meuye — 3a yMO-
BU HaJIXO/)KEHHS 330BHI CBiKO1 OpTaHiyHO1
PEYOBUHU 1 MiHEpaJIbHUX J0OPUB — MOCTIi-
He THATPUMYBaHHSI He0OXITHOTO JIJIST PO3BUT-
Ky pocaun piBua rymycy, NPK, kambitiio,
MiKpOeJIEMEHTIB Ta iHIINX MOKUBHUX PEUO-
BuH [2, 3].

Hocrnijkenns €.B. CkpuibHUKa 3aCBil-
YUJIW TIPO TO3UTUBHUHN BILIUB OPraHO-Mi-
HepaJbHUX JOOPUB HA BMICT y YOPHO3eMIi
TUIIOBOMY SIK aKTUBHUX MiHepaJbHUX (hOpM
(ocdaris, Tak it opraniunoro gochopy [6].
3a BHECEHHsI OpraHO-MiHepaJbHUX J0OPUB
IT1/1 TIIIEHUII0 O3UMY CIIOCTEPITa€ETHCS HAKO-
MYeHHs UX TpyT hocdaTiB y opHOMY 11api
IPYHTY. A 3aCTOCYBaHHS iX TPAHYJIbOBAHUX i
aMOP(HUX Pi3HOBU/IIB MTO3UTUBHO BILJIMBAJIO
Ha KJIITHUH PEeXKUM YOPHO3eMY THUITOBOTO 3a
BUPOIIYBAHHS KYKYPYA3W HA CUJIOC i TIIIe-
HUII 03UMOI1. 32 BHECEHHS OPTraHO-MiHepasb-
HUX J00pUB BiAOYBaIOCsd HAKOIIMYEHHS BCIX
(bpakiiiit rpyHTOBOTO KaJIio.

HayxoBumu po3poOKaMi I1iji KepiBHUIIT-
BoM M.I. IlleBuyka J0BEICHO MOXKJIMBICTD
BUKOPUCTAHHS CAIPOIENTIO JJS BUTOTOB-
JIEHHSI KOMIIJIEKCHUX TPAaHYJIbOBAaHUX Opra-
HO-MiHepaJbHUX A0OPUB, OCKIJIBKM BOHU
XapaKTepPU3YIOThCSI BUCOKOIO PYXOMICTIO Ty-
MIHOBUX PEYOBUH 1 a30TY OPraHiYHUX CIOJYK,
BEJIMKIAM BMICTOM MIKPOEJIEMEHTIB Ta J06POoIo
B'SKYUYO0I0 OCHOBOIO JIJIsI BUTOTOBJIEHHS Tpa-
HYJIbOBAHOTO MPOJYKTY [7].

[Te nysxe BaskIMBO, OCKITBKA B MiHEPAJIb-
HYy TpamyJTy KOPEHI He TIPOHUKAITH, a 00-
MuHaOTH ii. Dopma rpamym 36ep1raETbc;{
BIIPOJIOBK yCHOTO neploﬂy BereTartii, T/ sIK
y IOCTiax 3 OpraHO-MiHEpaTbHUME 100PU-
BaMM KOPEHi SUMEHIO IIPOHU3YBAJIU TPAHYJIH,
HOTJIMHAIOUN OIOTeHHI eJIeMEHTH He JIuie 3
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IPYHTOBOIO PO3YMHY, a il Oe3rnocepesHbo 3
nobpus [1].

Hwuni Ha cBITOBOMY PHMHKY iCHYE€ IIija
HU3KA HOBUX 3aPEECTPOBAHUX OPTaHIuHUX Ta
OpraHo-MiHepaJbHUX HOOPUB, O3UTUBHUI
BILJINB HA POCJWHU i IPYHT SIKUX BiKe JI0Beie-
Ho. [IIopoKy X KiJIbKICTb 3pOCTaE, cepell HuX
y/IOCKOHAJIEH] (POPMU 3 3aTyUeHHSIM PiZHOMA-
HITHUX CUPOBUHHUX pecypciB. Came 0 TaKnX
NOGPHB HaJlesKaTh OpraHo-MiHepasibHi 100pu-
Ba, BUTOTOBJIEHI Ha OCHOBi (hepMEHTOBaHUX
OpraHiuHUX J0OPUB Ta MiHEPATHHUX TYKIB.

3 orJisiy Ha pparMeHTapHiCTh BUBYEHHS
UX JOOPUB, HAa HAILy AYMKY, iCHY€ 3HAYHA
noTpeba y mpoBeIeHHI KOMILJIEKCHUX JOCIIi/T-
JKeHb MIOJI0 B3AEMO/Iil aKTUBI30BAaHUX OpPTa-
HIYHUX peareHTiB 3 MiHepaJTbHUMH KOMIIO-
HEHTAMW; y CTBOPEHHI HAYKOBOI OCHOBH JIJISA
KOMILJIEKCHOI 11epepoOKy, akTHBallii Ta Ipo-
LeciB cuHTe3y H00pPUB i3 3aly4eHHAM Bij-
XOZiB 1 pe4OBUH IYMYCOBOIO II0XO/KEHHS 9K
OpraHiyHol CUPOBMHU IX i1 BUPOOHUIITBA,
111006 3a0e31eYnTH OIOBHEHHSI TYMYCY Ta Op-
TaHiuYHOI PEYOBUHU B IPyHTAaX.

CuiBpobitTnukamu ITomichkol gocmigHol
cranuii HHII «ITA imeni O.H. CoxonoBcbKo-
TO» 3alPOITOHOBAHO BUKOPUCTOBYBATH (hep-
MEHTOBaHi OpraHiyfi 7oOpUBa sIK OpraHiuHy
CKJIAJIOBY JIJIT BUTOTOBJIEHHST OPTAHO-MiHe-
panbHUX M06puB. Takuil miaxia gae smMory
3aJIy4aTy NIMPOKUI CIEKTP MiCIIeBUX CUPO-

BUHHUX pecypciB (Topd, carnporiesib, arpopy-
JI) Ta PI3HOMAHITHI BIZIXO/I aHTPOTIOT€HHOTO
TTOXO/KEHHS (MTamuHNUN Tocia, THilt BPX,
Bi/IXOIM CBUHOKOMILJIEKCIB, MYJI CTaBKiB BiJl
pubopo3BEEHH, ocaan cTiuHux Box). Op-
raHiyHa YyaCTUHA TaKUX JOOPUB CTAHOBUTD
60—-70% pedoBUHHOTO CKJaay. Yce iHile —
MiHepaTbHi CKIAJ0BI.

Ile 6araTOKOMITOHEHTHI TPaHYJIbOBaHI
J06prBa OJHOPIAHOI KOHCUCTEHIT (IOBHMIA
CKJIa/l y KOXKHINW rpaHyJIi), HAaCU4YeHi MiKpo-
enemerTamu. OpraHo-MiHepasibHi 106pUBa
GesIedni A1 JOBKIJLIS, TEPMIYHO 3HE3apasKe-
Hi BiJ HaciHH Oyp'siHiB Ta 30y AHUKIB XBOPOO.
I'paHysboBaHi OpraHO-MiHEPaJIbHI T0OpUBa
TAKOTO THUITY € YHIBEPCAJIbHUMU JIJIs1 BAKOPUC-
TaHHs 3a Oy[b-sIKOI CHCTEMH 3eMJIepoOCTBa.
3acrocyBaHHsT TOOPUB HOBOTO TTOKOJIIHHSI,
CTBOPEHUX HA OCHOBI MiCII€BUX CUPDOBUHHUX
pecypciB, XapaKTepPU3y€EThCS KOMIIJIEKCHOIO
€0 HA TPYHTOBI IIpoIitec Ta GioPOyKTHB-
HICTb IPYHTY.

Huni saMu TpOBOASTHCS MOCTIAKEHHS
3a BUBYEHHSI OPraHo-MiHepaJIbHUX H0OpPUB
Ha OCHOBI opraniunoro xgo6pusa Iymorianr:
BIZITPAIIbOBYOTHCST TEXHOJIOTIUHI TTPUHOMU
BUTOTOBJICHHS I[UX BUJIIB JOOPUB, a TAaKOK
BUBYAETHCS e(DEKTUBHICTD 1X 3aCTOCYBAHHS
B PIBHUX cHUCTEMAX YAOOPEHHS.

3a pesyabraTaMy JIOCJIiKEHb BUSIBJIECHO
MO3UTUBHUN BIIJIUB OpPTraHO-MiHepaJbHUX

BnuinB oprano-miHepaJbHIUX JOOPUB HA BPOXKAiHICTb 0yab0 KapTomwIi

[Tpupict
Bapiantu Bposkait, T/ra
T/Ta %

KonTpoub (6e3 1o6puB) 19,8 - 100
Tuiit 14 T/ra + Ny5P30K34 30,4 10,6 154
OMI* — 2 1/ra 29,1 9,3 147
OM/ — 3,5 1/ra 31,5 11,7 159
OM/I — 5 1/ra 33,9 141 171
Ng5Pe5K1 15 (€xBiBaTEHT TIOTIEPEIHBOTO BapianTa 5) 35,6 15,8 179

P % 2,8

HIPgy;, T/Ta 3,2

IIpumimka: * opraHo-mMiHepasbHi J0OpUBA.
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n0OpHB, BHECEHUX HA AE€PHOBO-CIa00IIA30-
JIICTHX TMIIaHKX TPYHTaX, Ha BPosKail 0yJib0
kaprorum. Tak, BHECEHHS 5 T/Ta OpraHo-Mi-
HepaJbHUX H0OPUB JOCTOBIPHO IiABHUILYBa-
JIO BPOSKATHICTD KapTOTLJIi MIOPiBHSTHO 3 KOHT-
posiem (6e3 1o6pus) Ha 14,1 1/Ta, abo 171%.
[le numre na 1,7 T/ra npupocTy MeHIle, HixK
y BapiaHTi 3 BHECEHHSIM MiHEpPAJThbHUX TYKIB,
exBiBaseHTHO HOpMi NPK. HaTtomicTs BuKO-
PUCTAHHS TPAAULIAHOI CUCTEMU YIOOPEHHs
(rHiit 14 1/ra + Ny5P30K3;) 3abesneuio e
10,6 T/ra mpupocty BpoxKaitHOCTI (TabmILst).
OT3Ke, TPOCTEKYETHCS 3AJIEKHICTD ITi/[BU-
IEHHS BPOKAHOCTI KapTOILTi Bi/l KIIBKOCTI
BHECEHUX OPraHO-MiHepaIbHUX 100puB. Tak,
3a HOPM 3acTOCyBaHHs 2, 3,51 5 T/Ta opraHo-
MiHepaJIbHOTrO JoOprBa [yMOmIaHT yposkaii-
HICTb KapTOILIi cTaHOBWJIA BifnoBiano 29,1,
31,5 ta 33,9 1/ra, mo na 147, 159 ta 171%
GiJblie, Hizk Ha KoHTpOoJI (19,8 T/r2).

BIICHOBKHI

HuHi cdepa 3actocyBaHHsI opraHO-MiHe-
PabHKX J0OPUB [/ BAPOOHUIITBA CLIBCHKO-
rOCIIOJIAPCHKOI MPOAYKITT MOCTIITHO PO3IIN-
PIOETHCS, IO CIIPUSIE HUBIT ICTOTHUX ITepeBar.
Cepe/i Takux:

® 3payHi 06CATM IYMYCOBUX BIiIXOAiB i
PEUYOBHMH BUKOITHOTO, BUPOOHIYOTO, 100y TO-
BOTO MOXO/KEHHST MOKYTh OYTH 3aJTy4ueHi 10
chepu BUPOOHULTBA HOOPUB SIK KOPUCHOI
OpPTaHiuHOI CKJIAJ0BOI;

® yepes XiMIYHY aKTUBAIlII0 METO/IOM HiT-
pyBaHHs, OKUCJIEHHS, CYJIb(yBaHHS, XJIOPY-
BaHHs, HeWTpaJsisallii, aMOHi3aIlii BiAXO/IiB
i PEYOBUH TYMYCOBOTO MOXOJ)KEHHS J10CS-
ractbcs 30araueHHd iX Ha BMICT aKTMBHUX
(YHKIIIOHAJIBHUX IPYII, 301JbIIEHHS BJACHOT
PO3UMHHOCTI, sTKa 3a0€3MeUy€E TPOXO/KEHHST
aHIOHHO-, KATIOHHOOOMIHHUX Ta KOMILJIEKCO-

YTBOPIOBAJIbHUX TIPOIIECIB MPU MOTPATIISHHI
B TPYHT Ta IIPU CHHTE31 TIUX T0OPUB.

Takos cJIijl 3ayBasKUTH, 10 TUTAHHS 30€-
PeKeHHsI OPTaHiuHOlI PEYOBUHU IPYHTY CTaAE
KPUTUYHUM, OCKIJIbKM Pa3oM i3 3pOCTaHHSIM
YICENBLHOCTI JTOACTBA HEOOXiTHO 361mbITy-
BaTU BPOKAUHICTD CLIBCHKOTOCIIONAPCHKUX
KyJ6Typ. ToMy PO3BUTOK BUPOGHUIITBA Opra-
HO-MiHEpaIbHIX TOOPUB Ta BIPOBA/KEHHS iX
Y ClIIbCBKOTOCIIOZIAPCHKY MTPAKTUKY /IA€ 3MOTY
KOMILJIEKCHO BUPIiIIyBaTH [IUTAaHHS CUPDOBUH-
HUX pecypciB, OXOPOHU HABKOJNIITHBOTO MTPHU-
POIHOTO CEPEIOBUIIA Ta 3a0E3IEUNTH TT0/IANIb-
MU PO3BUTOK arpapHOro BUPOOGHUIITBA.
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