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Buxnadeno pesynomamu  exonoziumoi  excnepmusu
MEXHONI02I GUPOWYEAHHSA NUUEHUYT 03UMOI 8 NIGHIYHOMY
Jlicocmeny 3a nokazHuxamu pooryocmi i 3a 8NIUBOM HA
npoyecu mizpayii 6adCKUx Memanie y 2eHemudHux 20pu-
30HMAX MEMHO-CIPO20 ONi03071eH020 TPYHmMY. 3a pe3yib-
mamamy eKon02i4H020 OYIHIOBAHHSA 6CMAHOBNEHO, WO
0J151 NPOBAONCEHHSI MEXHOA0IU Y GUPOOHUYMBO, NOMPI-
OHO 80OCKOHANIOBAMU OESIKI MEXHOL02IUHI onepayii.

Knwuosi cnosa: nwenuys osuma, exonociuHa
OYIHKA, a2POXIMIYHI, CAHIMAPHO-2ICIEHIYHI NOKA3-
HUKU, MEeMHO-CIpUti Onio30aeHutl IPYHM.

IlocTanoBka mpodaemu. BukopucraHus arpo-
XiMIKaTiB B arpoO€KOCUCTEMi € Ba)IIMBOI YMOBOIO
PO3BHTKY CydYacHOTO 3emiepoOcTtBa. OmHAK TOpY-
IICHHS HAayKOBHX OCHOB 3aCTOCYBaHHS MiHEpallb-
HUX 1 OpraHIYHUX JOOPHUB B arpoIlleHO31 MOXKe MpH-
3BECTH A0 He30aJaHCOBAHOTO XMBIICHHS CLIbCHKO-
TOCTIOAAPCHKUX KYJBTYp, A0 3HMKEHHS IMOKUBHOT
LiHHOCTI POCIMHHOI MPOAYKILIi Ta MOTIpLIEHHS CTa-
HY TOBKIJIIS.

HaykoBo noBezeHo, 1o cucteMa yJoOpeHHS Mo-
BHHHA 3a0€3MEYUTH BUCOKY BPOKAWHICTD KYJNbTYp 3
ONTUMAFHUMH TTOKa3HUKAMH SKOCTi, 30€peKEeHHS 1
MIBHUINEHHS POMIOYOCTI TPYHTIB 3a BiIITOBITHUX
HOpMaTHB ekoJioriunoi 6e3neku [1]. Jlo ckmany mo-
OpUB BXOJATh BaXKKiI METaJIHU, SIKi IOTEHIITHO 3/1aTHI
3a0pyIHIOBATH TPYHT, 3MIHIOBAaTH MIiKpOOiOJIOTIUHY
i OlooTiyHy HOTO aKTHBHICTB, MITPYBaTH y IPYHTO-
Bi BOJM, MEPEMILyBaTUCh y POCIMHH i HEraTUBHO
BIUTMBATH Ha SKIiCTh CUTBCHKOTOCIIOAAPCHKOT TIPOAY-
kit [3, 7].

VY 3B’A3Ky 3 LUM, MPOBEACHHS €KOJOTIYHOI eKc-
MIEPTHU3H TEXHOJIOTiH BUPOIIYBaHHS O3MMOI IIIICHH-
I1i 32 OCHOBHUMH TIOKa3HUKAMH POJIOYOCTI, a TAKOXK
Mirpamii Ba)KKHX METaJliB y TeHETHUYHNX TOPU30HTaX
TEMHO-CIPOTO OMi/I30JIEHOTO IPYHTY € aKTyaJbHUM
MU TaHHSM.

AHaJi3 ocTaHHIX HociimxkeHnnb i myOJikamiid, y
SIKMX 3aM04YaTKOBAHO PO3B’A3aHHA NPOOJIEeMH.
OCHOBHUMU TMPHUHIIMIIAMH €KOJIOTIYHOI €KCIIePTH3H
TEXHOJIOTIH BHUPOITYBaHHS CUTECHKOTOCIIONAPCHKUX

KyJbTyp TIOBHHHO OYTH TapaHTyBaHHS Oe3MeYHOrO
JUIL KUTTS Ta 370POB'S JIIOJIE HAaBKOJWIIHBOTO
NPUPOJHOTO CEepeOBUINa, 30alaHCOBaHICTh €KOJIO-
TYHUX, EKOHOMIYHHUX, MEINKO-010JIOTTYHUX 1 COLi-
aTpHUX IHTEPECiB, HAyKOBa OOTPYHTOBAHICTh, TIpe-
BEHTHUBHICTH [4, 5].

CydJacHi TEXHOJOTil BUPOIIYBaHHS MIICHUII MO-
’KyTh HETaTUBHO BIUTMBATH HA TEXHOJOTIYHI, 010Xi-
MIiYHI Ta TIri€HIYHI TOKa3HUKHU SKOCTI 3epHa, a Ta-
KOX MPU3BOAMWTU N0 3a0pYyTHEHHS IPYHTY Ta CyMi-
JKHUX CEPeIOBHIN IIKiIJTUBUMU PEYOBHHAMH, 3HU-
JKyBaTH HOro OiOJIOTiYHY aKTHBHICTb, CIPHUSTH aK-
TUBi3alil XIMiYHUX PEUOBHH y IPYHTOBI BOAU TOILIO
[4, 5].

MerTo1o gociaiTkeHb OyJ0 BUBUHTH BILTHB arpo-
TEXHOJIOT1H BHPOIIYBaHHS IIICHHUII O3UMOi COPTY
Jlana Opecbka Ha BMICT PyXoMuX (opM BaKKUX
METaiB y IPYHTI Ta MPOBEACHHS €KOJIOTITHOTO OITi-
HIOBaHHS TEXHOJIOTiH BUPOILYBAaHHS IMIICHUI O3H-
MOi 3a MOKa3HHKaMHU POAIOYOCTI IPYHTY i Mirparmii
BaXKUX METANIB Y TEHETUYHUX TOPU30HTAX TEMHO-
CIpOT0 OIi30JICHOTO TPYHTY.

MeTtoauka mpoBeneHHs AOCTimKeHHs. [loci-
JOKeHHST TPOBOMMIIM B I[HCTHTYTI arpoexororii i
npuponokopuctyBanHss HAAH 3 o3uMoro miieHu-
ero copty Jlaga Onecbka Ha TEMHO-CIpOMY OITi 30~
JICHOMY JIETKOCYTJIMHKOBOMY TPYHTI.

Cxema oocnidy niependayana BUBUCSHHS BapiaHTiB
ya00peHHs Ha (OHI MiHIMAaJbHOI Ta IHTCHCHUBHOI
CHCTEMH 3aXMCTy POCIHH: KOHTpOJb (0e3 JoOpHB),
NeoNso, Pi3sKi35tNgotNss, mobiuHa TpoayKIis,
PgoKog+Ngot N3,

V nmocniii BUBYAIM TEXHOJIOTIIO 3 IHTCHCUBHUM 3a-
XHFCTOM POCIIFH, II0 BKJTIOYAJIO BUKOPHCTAHHS TIECTH-
muaiB: «Amicrap Excrpay, 0,5 w/ra, «Kapate 3eomn»,
0,2 n/ra, «Anero Cymep», 0,5 n/ra, «Jlintypy», 0,15
r/ra, a TaKOX MiHIMAJIBHUM, JIe 3aCTOCOBYBAJIH JIMIIIC
nporpyroBay — «Maxcum Crapy, 1,5 n/t.

O0ikoBa IJIOIIA OUISHKA — 25 M2, MOBTOPHICTh
JIOCTIIIB — YOTHPUPA30Ba, PO3MIIICHHS JUITHOK
pernomizoBane. llomepennukom OyB ropox. Arpo-
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TEXHiKa 3arajlbH0 NpPUHHATA JUIS JaHOI I'PYHTOBO-
KJIIMaTHUYHOI 30HHU.

[pYHT — TeMHO-CipHii OIiJ30JEHUN JErKOCYTIIH-
HKOBHH Ha JIECOBUAHOMY CYTJIMHKY 3 HACTYITHOIO
XapaKTePUCTUKOI0 OCHOBHHMX arpoXiMi4HUX MOKa3-
HUKiB: pH oo — 5,2, TimpodiTHYHA KHUCIOTHICTH —
39 Mr-ekB/KT IPYHTY, BMICT 3arajibHOTO0 TYMyCy —
2,0 % (3a Tropinum i KoHOHOBOI0), a30TY, 1110 JIETKO
rigpomizyerbes (3a Kopubinmom) — 54—66 wr/kr
IpyHTY,pyxoMoro dochopy — 160 Mr/kr rpyHTY (32
UipikoBuM), 0OMiHHOTO Kamito — 140 Mr/kr IpyHTY
(3a YipixoBuM).

Bwmict BakkuX MeTaiB BH3HAYaIH B 3pa3Kax, 3e-
pHI Ta TpyHTI, SIKWI BinOupamu 3 opHoro mapy (0—
20) omHOYAcHO 3 POCIMHHHUMH 3pa3kaMu. Pyxomi
(hopMH BaXKKMX METaJiB i3 IPYHTY BHIyYald 3a JO-
romororo ekcrpakmii 1 # HCI, a ix kigpkicHEe BH-
3HA4YEHHS MMPOBOJUIIM aTOMHO-aJICOPOLIHHIM METO-
oM [6].

CratucTiuHy OOpOOKY pe3yNbTaTiB MPOBOIWIN
3a JONOMOTOI0 AMCHEPCIIHOTO 1 perpeciiiHoro aHa-
Ti3iB.

Pesyabratn mociimkenn. Exonoriuny ekcrep-
TU3y TEXHOJOTIM BHPOIIYBAaHHS O3MMOI MIICHUIT
3MIACHIOBAJIM 32 METOAHMKOI E€KOJIOTIYHOI eKcIep-
TH3HM TEXHOJIOTIH BHPOIIYBAHHS CLIBCHKOTOCIIONAP-
CBKUX KYJIBTYD [2].

OIiHKy TEXHOJIOTil 3a BIUIMBOM Ha ITOKa3HUKH
POMIOYOCTI TPYHTY TIPOBOIIIH MIJITXOM TTOPIBHSIHHS
(dakTruHOTO cTany 3 erajoHHHM (Tabm. 1). Eramo-
HOM € IPYHT 3 ONTUMAaJbHHUMH MOKa3HUKAMH PO/IIO-
YOCTi, B3TiAHO 3 HOPMATHBHUMH JIOKYMEHTaMHU
(ACTY 4362:2004) [8].

3rifHO 3 TakUM MOPIBHAHHSAM OYyJIO MPOBEICHO
€KOJIOTIYHE OIIHIOBaHHS TEXHOIIOTIi 3aCTOCYBaHHSA
arpoxiMikaTriB 3a BIUIMBOM Ha CTaH TEMHO-CIpOTO
OITiJI30JICHOTO TPYHTY Ha (DOHI IHTEHCHBHOTO 1 MiHi-
MaJIBHOTO 3aXUCTy (Tabm. 2).

TexHoOTii OIIHIOBAJIN 32 BILTHBOM Ha CTaH arpO€KOCHCTEMU:

Exomnoriunmii ctan BigxuieHHs Bil onTHMyMY B OiK MOTipIICHHS ban
HE3aJJ0BUTLHUHT nepesuurye 25 %
3aI0BUTHHAN nonan 10 %, ane He mepeBumye 25 %
HOPMAaJIbHUM He niepesutrye 10 %
ONITUMAJbHUHT HE CIIOCTEPIraeThes

(VST S I

1. Ouinioeanna npudoamnocmi tpyumy 013 6UPOULYBAHHA RULEHUNT 03UMOT

Exonoriuamii cran | IToka3HuK cTaHy IPyHTY | Orinka, 6anm
BMICT TYMyCY
HesangosinpHuii <30 0
3a10BUILHUN 30— 3,5 1
HopmanbHuii 3,6-39 2
OnruManbHUN >4.0 3
BMICT a30TY, II[0 JIETKO TiJPOJIi3Yy€EThCS
He3anoBinbHuii <64 0
3an0BUIBHUN 64 —76 1
HopmanbHuii 77 — 84 2
OnTuMaIbHAR > 85 3
BMICT pyxomoro dochopy
Hes3agoBinpHuii <109 0
3an0BUIBHUN 109 — 130 1
HopmanbHuii 131 — 144 2
OnTuMaIbHAR > 145 3
BMICT KaJlilo
Hes3agoBinpHuii <109 0
3a10BUIBHUN 109 - 130 1
HopmanbHui 131 - 144 2
OnTuMaIbHAR > 145 3
peaxilisi IJpyHTOBOTO PO3UUHY
Hes3agoBinpHuii <4,3 0
3a10BUILHUMN 43-5,0 1
Hopwmanbuuit 5,1-5,6 2
OnTuMaIbHAR 5,7 3
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2. Exonociune ouino8anns cmamny memHo-cipozo onio30,1€H020 IPyHY w000 6UMO2 GUPOULYBAHHA
nuwenuui o3umoi 00 poorouocmi

Exonoriunuii ctadn Iloxasmuk crary Exomnoriunuii ctag Ouinka, 6amu
TPYHTY
BMICT TYMyCY
Koutpons 2.2%/2 4%* HE3a0BLILHII/He3a0BLIbLHUH 0/0
NeoN3g 2,6/2.4 HE3a0BIIbHUNI/HE3aJOBUILHUI 0/0
P135K35+ Ngo+ Nss 2,9/2,2 HE3a0BIIbHUNI/HE3a JOBIILHUH 0/0
o0IYHA MPOAYKIIIsI 2,5/2,2 He3a10BIIbHUNI/HE3aJ0BIIbHUN 0/0
PgoKgg+ Nego+ N3g 2,5/2,3 HE3a0BLILHUI/He3a0B1ITbLHIH 0/0
BMICT a30TY, IO JIETKO Ti{POJIi3y€EThCS
KoHTpoms 77/72 HOPMAaJTLHUH/3aTOBITEHUH 2/1
NsoN3g 74/74 3aI0BIJILHNI/3a10BIILHAN 1/1
P35K 35+ Ngo+ Nss 88/81 ONTUMAJTbHUN/HOPMaJTbHUN 3/2
no0ivHa MPOAYKLIis 77/74 HOPMaJIbHUI/33T0BIIEHUH 2/1
PooKog+ Ngo+ N3p 89/75 OINTUMAJILHUN/3aJOBUILHUI 2/1
BMiCT pyxomoro ¢ochopy
Kontpoib 81/75 HE3a/I0BIILHUI/HE3a10BUIbHUIH 0/0
NeoN3o 110/127 3a0BUILHUI/3a10BIILHUI 1/1
P35K 35+ Ngo+ Nss 173/196 ONTHUMAILHUI/ONTUMATLHII 3/3
mo0ivHa MPOTYKITis 148/137 ONTUMAJTPHUN/HOPMaTbHAN 3/2
PooKog+ Ngo+ N3p 241/228 OINTUMAaIbHUN/ONITUMAIEHUI 3/3
BMICT OOMIHHOTO Kajifo
Kontpoib 69/64 He3a0BIIbHUNI/HE3aJ0BUILHUN 0/0
NeoN3g 138/134 HOPMaJTbHUH/HOpMaIIbHUI 2/2
P35K 35+ Ngo+ Nss 162/141 ONTUMATPHUN/HOPMaTbHAN 3/2
MOOIYHA MTPOTYKITisT 153/125 ONTUMATBHHN/33J0B1THHII 3/1
PyoKop+ Neo+ Nio 224/204 ONTUMAJILHUI/ONTUMATLHII 3/3
peaxilisi IJpyHTOBOTO PO3YUHY

KonTpons 6,6/6,7 ONTUMAJIbHUN/ONTUMAILHUHI 3/3
NsoN3g 6,8/6,2 OINTUMAaIbHUH/ONITUMAIEHU I 3/3
P135K 35+ Ngo+ Nss 6,0/6,3 ONTUMAJTLHII//ONTHMATLHII 3/3
noOivHa MPOAYKILis 6,7/6,5 ONTUMAJILHUH/ONITUMATIBHU T 3/3
PgoKgg+ Nego+ N3g 6,0/6,2 ONTHUMAILHUI/ONTUMATLHII 3/3

Ipumimku: * — iHTEHCUBHUH 3aXUCT, ** — MiHIMaIbHUHN 3aXUCT

OtpumaHi pe3yiabTaTH IMOKa3aJld, IO BCi TEXHO-
norii Ha (OHI THTEHCHUBHOTO 1 MiHIMAJILHOTO 3aXHUC-
Ty 32 BMICTOM T'yMycCy HPHU3BOISTH 0 HE3aI0BiJIb-
HOTO CKOJIOTIYHOTO CTaHy; 3a BMICTOM a30Ty, IO
JIETKO TiApONi3yeThess HA 000X (oHax crocrepira-
€TBCS ONTHUMAJBHUN 1 HOPMalbHUI EKOJOTiYHMI
CTaH; 3a BMiCTOM pyxomoro ¢ochopy i 00MiHHOTO
KaJIil0 J1aHi TEXHOJOril 3a0e3Nne4yyloTh ONTHMAlIb-
HUH, HOpMaJIbHH, 33JJ0BUTLHUI €KOJIOTIUHUHN CTaH.

Byno npoBeaeHO €KOJIOTiYHY €KCIIEpTH3Y TEXHO-
JIOTi BHPONIYBAaHHS O3WMOI IMIIIEHHUII 32 BIUTHBOM
Ha IPOIIECH MIrpallii BaXXKHX METaNIB Y TCHETUIHUX
TOPHU30HTAX IPYHTY.

Po3nomin BaXXKUX METalliB 32 TCHETHYHUMHA TOPH-
30HTaMU IPYHTY BH3HAYa€ThCS MPOLECAMHU IPYHTO-
YTBOPEHHSI 1 MiHEPATIOTIYHUM CKJIaJ0M MaTEePHUHCH-
kux mopix [3]. Takox piBeHb BMICTY BaXXKHX MeTa-

JB 3QJEKATh BiA TPaHYJIOMETPUIHOTO CKJIAmy i
BMICTY OpraHiqyHOl1 pe4oBHHH [5].

Exomnoriuny excriepTu3y NpoBOIMIN 32 Koedilie-
HTOM KOHIICHTpAIlii y pi3HUX T€HETHYHUX TOPH3OH-
Tax IPYHTY, SIKAH XapakTepu3ye CTYIiHb HaKOIH-
YeHHS eJIEMEHTIB (BaKKUX METalliB) y IPYHTI BiZHO-
CHO KOHTPOJIIO:

Ke= k;/Ki,

k i — BMICT i-XIMIYHOTO €JIEMEHTY y N-KOMIIOHEH-
Ti, K 1 — BMICT i-XiMIYHOTO €JEeMEHTy B €TaJOHi
(xoHTpOMI).

Benuunna koeQillieHTy KOHIEHTpAIlil CBiTYUTh
PO aKTUBHICTH TporeciB BuiayroByBaHHS (Kc<l1) i
HakonmdeHHs (Kc>1) kaTioHIB y TEHETHYHUX TOPH-
30HTaX I'PYHTY. 3a BEIMYMHOIO KOHIIEHTpAIii icHy€e
HacTymHa rpafauis (tadm. 3).
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JocaimkeHHs BIUIMBY MiHEpaJIbHUX 1 OPTaHIYHUX  JIOTO Yacy He CYNPOBOKYIOThCS 3HAYHHUM 3POCTaH-
IOOpHUB 3a MIHIMAJbHOTO W IHTEHCHBHOTO 3aXHCTy  HSIM BMICTY iX Yy TEMHO-CIpOMY OITiZI30JI€HOMY TPYH-
pPOCITMH Ha HAKONMWYCHHsS B IPYHTI CBHHIIO 1 mimi,  Ti (puc. 1-4).

NOKa3aJH, 110 BHECEHHS NOOpHUB MPOTATOM TPHBa-

3. Oyinka mexnonozii 3a koeghivicnmamu kKonyenmpauii [2/

Exonoriunuii ctan MepeBHIIeHHs KoeillieHTY KOHIIEHTpaIii Ouwinka, 6amu
HE3aJ0BIIbLHUI >5,0 0
3a0BIIbHUH 3,0-5,0 1
HOpPMaJIbHUU 1,0-2,9 2
ONTHUMAaIbLHUH <1,0 3
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Puc. 1. Buicm Pb no npoghinio memno-cipozo onio30,1en020 tpynmy 3a iHmeHCUHO20 3aXUCHLY
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Puc. 2. Buicm Pb no npoghinio memno-cipozo oniozonenozo rpynmy 3a MiHiMaabH020 3aXucny
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Puc. 3. Buicm Cu no npoghinio memuo-cipozo onio3o1e1nozo tpynmy 3a iHmMeHCUEHO20 3AXUCHLY
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Puc. 4. Bmicm Cu no npoghinio memHuo-cipozo onio301eHozo rpyHmy 3a MiHIMAIbHO20 3AXUCHLY

Ilin wac BHUpOIIYBaHHS O3WUMOi MIICHMIN BMICT
BaKKMX METAJB y IIapax IPyHTYy OyB HEpiBHOMIp-
HAM. Y HIDKHIX IIapax IPYyHTY KUIBKICTh iX 3MEH-
[IyBaJlach, MOPIBHSIHO 3 BEPXHIMH HIapamu. Y BH-
naaky 3actocyBaHHS Pi3sKi3s+NgotNss, NgoNsg Bia-
Oyrocst 301IBIIIEHHsT CBUHIIO 1 Mimi B mapax 20—40,
40-60 cm Ha (oHI IHTCHCHUBHOTO 3axucTy. Ha iH-
IMX BapiaHTax Ha (OHI iIHTEHCHUBHOTO i MiHIMajb-
HOTO 3aXHCTY IO BCbOMY HNPO]1III0 IPYHTY 3HAUHOTO
301IBLIEHHS HE IIOMITHO.

Bys0 nmpoBesieHO eKOoJIOTIYHE OI[IHFOBAHHS TEMHO-
CipOTo OITi30JIEHOTO TPYHTY 32 Koe]ilieHTOM KOH-
IIEHTpaIlil y BUIMAIKy 3aCTOCYBAaHHS Pi3HHX TEXHO-
JIOT1# BUPOIIYBaHHS MIICHUII (Ta0. 4).

OTpuMaHi pe3yibTaTH 32 BMICTOM CBHHIIIO CBijI-
4aTh, MO y OLIBIIOCTI BUMAJAKIB 3aCTOCYBaHHSA Mi-
HEepaIbHUX 1 OPTaHIYHUX JOOpHWB Ha (OHI iHTCHCH-
BHOT'O 1 MIHIMQJILHOTO 3aXUCTy HE MPHU3BOIUIIO JIO
NOTipIICHHS €KOJIOTIYHOTO cTaHy IpyHTy. Ha Bapia-
HTax NgoN3g, P135K 35+ NgotNss, Ha (GoHI iHTEHCHB-
HOro 3axucty 1 PgoKog+Ney+N3zy 32 MiHIMAJIBHOTO
3aXUCTY CIOCTEPIraeThCsl TAKUI MEPEepO3MOIiT CBU-
HITIO Y TIpoQisti TPyHTY, KU XapaKTepu3ye HOpMa-
TeHUR exonoriuami craH. KoedimieHT KoHIIEHTpa-
1ii KoJauBaBcs B Mexax 1,1-1,3, mo xapakrtepusye
MiHIMaJIbHE HAaKONMHWYEHHS CBUHINIO y TEHETHYHUX
TOPU30HTAX JaHOTO IPYHTY. IHII TeXHOIOTII BiaIo-
BiJIalOTh ONTUMAJILHOMY €KOJIOTIYHOMY CTaHy.

4. Exonoziune ouini06aHHA MEMHO-CIPO20 ONIO3071€H020 TPYHMY 34 Koeiyicnmamu KoHyenmpauii
CeUHYI0 | MIOI 6 Pa3i 3aCMOCY8AHHSA PIZHUX MEXHOJI02IH GUPOULYEAHHA RULEHUY]

Bapiaatu I'eHeTHUHUI TOPU3OHT Exonoriunmii Orinka,
nocuizy He Hi | IHg Pigl Pkgl cran Gau
Koe(illi€eHT KOHIIEHTPAIIil CBUHIIIO
NoNso 13%1.0%* | 12/10 | 1,1/1.0 | 1210 | 1210 | Hopuamnui/ 2/3
OIITUMAJIBHUU
Pi3sKiss 1,3/1,1 1210 | 1210 | 1210 | 1210 | Hopvammuil 22
+Ngo+Nss ONTUMATIbHU
Pookso 1,0/1,1 LA | 1010 | 10,1 | 10,0 | OTTHMATEHHE 22
+NeotN3o HOPMAaJIBHUI
nodiuma 1,0/1,1 1109 | 1108 | 1,009 | 1.0/00 | ONTMALHME/ 33
MMPpOAYKIIISA OIITUMAJIBHUHA
Koe(iIieHT KOHIEeHTpaIi Mifi
NioNio 1,1/1,1 12009 | 1210 | 1310 | 1210 | ‘opvammui/ 2/3
OIITUMAJIBHUU
Pi3sKiss 1,2/1,1 1410 | 1310 | 1210 | 121,0 | Hopvammmil 2/3
+Ngo+Nss HOpMaJIbHHH
PooKso 1,1/1,1 LULO | LOM0 | L04,0 | 1,010 | OrTaMammHmi/ 3/3
+NgotN3o ONITUMATIBHU
nobiura 1,1/0,9 LOLO | 0909 | 1L,0/,0 | 09/09 | OTTAMATBHWI/ 2/3
MPOAYKIIA OIITUMAJIbHUHU

Ipumimku: * — iIHTCHCUBHUH 3aXUCT, ** — MiHIMaJIBHUHN 3aXUCT
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Exosoriyde OIiHFOBaHHS TEMHO CIpOro OIia30-
JICHOTO TPYHTY 3a KOe(illi€HTOM KOHIIEHTpAIlii Mifi
IIO0Kaszajio, IIo N60N30, P135K135+N80+N55 Ha (bOHl
IHTEHCUBHOTO 3aXUCTY 1 P35K 35+ Ngo+Nss Ha ¢oni
MiHIMaJIbHOTO 3aXMCTy BiAMOBINANH HOPMAaJbHOMY
€KOJIOTIYHOMY CTaHy, KOe(illieHT KOHIIEHTpaIii
SKUX KonmBaBcs B Mexax 1,1-1,5. Ile cBimuuTh mpo
TE, M0 BiIOYBAIOCS HE3HAYHE HAKOTMYCHHS MiJi y
TeHEeTUYHUX TOPU30HTAX TEMHO-CIPOTO OMiI30JIeHO-

-np +n3+,... +n,

EO=§ n

ro rpyHry. bimbimicts BapiaHTiB Ha 000X (oHax
BiJINIOBiJIaJIa ONTUMAIBHOMY €KOJIOTTYHOMY CTaHy.

BpaxyBaHHS BCiX MOKa3HUKIB, IO BUBYAIHCS i1
yac BHIIPOOYBaHHS TEXHOJIOTIH, JTaJI0 3MOTY MPOBe-
CTH KOMIIJICKCHE OLlIHIOBAHHS 1 BCTAHOBHUTHU CTYITiHb
TEXHOJNIOTIYHUX TponeciB (Tabn. 5). Exomoriune
orirtoBanHs (EO) TexHOIIOTI] 32 KOMIUTEKCOM TTOKa-
3HUKIB IPOBOIHMIIN 32 PiBHIHHIM

JIe N, — MOKa3HHUK, 3TiHO 3 AKUM IIPOBOJINIIH OLIIHFOBaHHSI, OalT;
n — KUIbKICTh OKA3HUKIB, 33 IKUMU IIPOBOIMIIN OLlIHIOBAHHS.
3rifiHO 3 METOANYHUMH PEKOMEHIAIISIMU [2] MPOMOHYEMO TaKy Tpajallito TEXHOJIOTIH 3a JOCKOHATICTIO!

I < 1,5 6ama
II 1,5-2,4 6ana
BIOCKOHAJICHHS
11 2,5-2,9 Oanis
v 3 Oanu

TEXHOJIOT1sI HEIOCKOHAJA 1 He MOKe OyTH peKOMEHI0BaHA BUPOOHHLITBY
TEXHOJIOT1sI epe/ BIPOBAKEHHIM Y BUPOOHUITBO IOTPeOy€e iCTOTHOTO

noTPeOYIOTh BIIOCKOHAJICHHS OKPEMi TEXHOJIOTIYHI OTeparii
TEXHOJIOT1sI JOCKOHANa 1 MOXKe OyTH PEeKOMEHI0BaHa BUPOOHULITBY

5. Komnnexcne ekonoziune oyiHi06aHHA MEXHOI02II GUPOULYEAHHA RULEHUYT 03UMOT
6 30ni nigniunozo Jlicocmeny Yxpainu

BapianTi 10cii Cucrema 3aXUCTy POCIIHH
p A y IHTEHCUBHA MiHIMaJIbHA
1. KonTpoib 1,8 1,4
2. NgoNso 1,5 1,8
3. P35K 35+ Ngg+Nss 2.2 2,2
4. Ilo6iuHa MPOIYKITist 2,5 2,0
5. PgoKop+NeotN3o 2,5 2,2

PesynbpraTi eKOJIOTIYHOTO OILIHIOBAHHS TEXHOJIO-
il BUPOIIyBaHHS 03UMO]T MIIEHUII] 32 TTOKa3HHKAMH
POMIOYOCTI 1 Mirpamii Ba)KKUX METaJiB y TeHETHY-
HUX TOPU30HTAX TEMHO-CIpOT0 OIi30JICHOTO I'PyH-
Ty MOKa3aid, IO TEXHOJIOTii, sKi TepeadavyaroTh
IHTEHCUBHUHA 3aXWCT POCIMH Ta yIOOpEHHS
PyoKogtNgotN3o 1 mOOIUHY HPOIYKILiI0 MOTPEOYIOTh
BJIOCKOHAJICHHS 3a ICIKHMHU TEXHOJIOTIYHHMH OIle-
parisiMi, a TeXHOJIOTIi, sKi mepeadayaroTh 3aCTOCY-
BaHHSA N60N3() 1 P135K135+N80+N55 nepea BIIpOBa-
JOKCHHSM TOTPEeOyIOTh ICTOTHOTO BIOCKOHAJICHHS.
Bci TexHonorii, mo mnependayaroTh 3aCTOCYBaHHS
n00puB Ha (hOHI MIHIMAIBHOTO 3aXHUCTy POCIHH IT0-
TpeOYIOTh MOJAIBIIOIO BIOCKOHAICHHS, OCKLUIBKH
He 3a0e3MeuyrTh ONTHMAIBHOTO arpoxiMidHOTrO
CTaHy TEMHO-CIpOTO OIIiI30JICHOTO IPYHTY.

BucHoBok. OTprMaHi JaHi CBi4aTh, 10 EKOJIO-
riYHA EKCIIEPTHU3a TEXHOJIOTIH BUPOIYBaHHS 03UMOT

MIIeHuIi B ymMoBax miBHiuHoro Jlicoctemy Ykpainu
3a arpoXiMiYHUMHM TIOKa3HUKAaMH IPYHTY IOBHHHA
nepen0aynTH Take BHECEHHS TOOpHUB, MO0 3a0e3re-
YUTH ONTUMAJbHI MapaMeTpu POAIOUYOCTI TPYHTY.
Bukopucranus xoeginieHTa KOHUEHTpaLii A Xa-
PaKTePUCTUKHA EKOJIOTIYHOTO CTaHy TEMHO-CIpOTO
OIIJI30JICHOTO TPYHTY 3a IOKa3HHUKaMHU Harpoma-
JUKEHHSI 1 BUJIYTOBYBaHHS Ba)KKMX METaJliB y TeHe-
THYHHUX TOPU30HTAX JIA€ MOKJIUBICTH OLIHUTH TeX-
HOJIOT'i1 3aCTOCYBaHHS JOOPHB, 3aC00iB 3aXHCTY 1 3a
HEOOXiTHOCTI IPOBECTH BiIMOBIIHI BJJOCKOHAJICHHS.

[lepcriekTBM Hamoi HaykoBoi poOOTH B mHoOja-
JApIIOMy OyIyTh HAIlpaBiIeHI Ha BUBYEHHS BIUIMBY
OKpEMHX TEXHOJIOTIYHUX Olepalliii Ha sKicTe 6000-
BUX 1 TEXHIYHUX KYJIBTYp Ta MPOBEACHHS €KOJIOTi-
HOI OILIHKHM TEXHOJIOTii BUPOIIyBaHHS coi i pimaky
3a OIOXIMIYHMMH, TOKCHUKOJIOTIYHMMH, CaHITAPHO-
Tiri€EHIYHUMU TTOKa3HUKAMU.
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