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OPTAHIYHOI MPOJIYKIII 3A
BMICTOM BAKKUX METAJIIB

Y cmammi npoananizoeano npudamuicme rtpyumie HI[I" «Aeponomiuney 0
BUPOWLYBAHHS OP2AHIYHOI NPOOYKYIL 30 BMICMOM BAdCKUX Memanie. Buznaueno, wo
KOHYEHMPAayis 8ANCKUX MeManié Ha 6Cix 00CIIOHUX OLIAHKAX OY1a CYMMEBO HUNICYOIO
3a 2pAHUYHO OONYCMUMI KOHYeHmpayii, o 6KA3Y€ HA CHPUAMIUBUL CIMAH TPYHMIG
OJ151 BUPOWLYBAHHS OP2AHIUHOIL NPOOYKYII.

Bcmanoeneno, wo na oinanyi 1, cepeous KonyeHmpayis CGUHYIO CMAHOBUMb —
1,25 me/ke, yunxy — 2,65 me/ke ma mioi — 1,17 me/xe. Ha Oinanyi 2 cepeous
KOHYeHmpayis c8uHylo, yuuky ma mioi cmaumosums 0,85 me/xe, 2,25 me/ke ma
0,95%e/ke 8i0nosiono. Ananizyrouu emicm MiKpoeiemeHmie ma 8aNCKux Memaiie y
IpyHmax Ha OiiaAnyi 3, 3a C8UHYeM BUSBNEHO, WO U020 KOHYEHMpPAayis CMAaHO8UMb
1,1%e/ke, yunxy — 1,9 me/ke, mioi — 0,73 me/ke. Ha dinanyi 4 cepeons konyenmpayis
CBUHYIO, YUHKY ma Mioi cmanosums 0,65 me/ke, 2,0 me/ke ma 0,84 me/ke 8i0nogiono.
Buznauarouu emicm mikpoenemenmie ma 8axiCKux mMemaiie y IpYHmMax Ha Ouisanyi 3,
3a CceUHYeM BUABNEHO, WO U020 KoHyeHmpayis cmaumosumsv 1,05 me/ke, yumky —
2,45°me/ke ma mioi — 0,98 me/ke. Tobmo Ha 6cix 00CniOHUX OLNAHKAX CepeoHs.
KOHYyeHmpayiss y IPYHMAx CceuHyro cmanosums MmeHue 06,0 me/ke, YUHKY —
3Haxooumvcsa 6 mexcax 1,0-23,0 me/xe ma mioi — 6 meoacax 0,5-3,0 me/ke. Ile
BU3HAYAE, WO KOHYEHMPAYIA GANCKUX Memdalle 6 AKOCMI MIKPOEeNeMeHmI8 €
CNPUAMIUBOI0 Ol pocmy [ po36umky pociud. Bcmawuoenewo, wo tpywmu HI
«Aeporomiuney Hanexcamv 0o I kiacy 3a Kame2opieo «NPUOAMHUX» Ol 8e0eHHs
Op2aniuHo20 6UpPOOHUYMEA.

Knmwouoei cnoea: 1pymm, 6adxcki memanu, KOHYEHmMpayis, Op2aHiuHe
8UPOOHUYMBO, 3a0pyOHeHHs, Hopmamusu skocmi, HHBK «Bceykpaincokuii Haykogo-

HABYAILHULL KOHCOPYLYMY.
Tao.. 2. Puc. 3. JliT. 13.

IMocrtanoBka npo6aemu. Opra"iyde 3eMmyIepoOCTBO € OJTHUM 13 TIPIOPUTETHUX
HAIpsIMIB PO3BUTKY CLIBCBKOIO TOCIOAAPCTBA, IO I'PYHTYETHCS HA MpoOLEcax, SKi
COpSIMOBaHI Ha IIOJIMNIIEHHS CTPYKTypH IPYHTIB, BIATBOPEHHS iX MPHUPOJHOI
POJIFOYOCTI Ta CIIPUSIOTh YTBOPEHHIO CTiiiKuX arponanamadris [1].
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Opraniune 3emiepoOCTBO Tiepen0dadae BUPOIIYBAHHS EKOJOTIYHO SKICHOI
OPOAYKIIi Ha 3eMJIsfX HE 3a0pyJHEHMX TOKCHUYHHMHU DPEUYOBHMHAMHM: TECTULUAAMH,
BOKKUMU MeTaJlaMH, pPadioOHyKIigaMu. A I8 IbOr0 HEOOXigHE 3HUKEHHS
3aCTOCYBaHHS CHHTE30BAHUX XIMIYHUM IUIIXOM JOOPUB 1 MECTUUUIIB. Tomy st
NIJBULIEHHS BPOXAiB Ta 3aXUCTy POCIMH BHKOPHUCTOBYIOTH arpOTEXHIYHI 3aX0u U
PI3HOMAaHITHI TNPUPOJHI YMHHHUKH, SKI CHPUSIOTh OJEPKAHHIO BHCOKOSKICHOT
npoaykuii. Takox 3HauHa yBara B OpraHIYHOMY 3€MJIEPOOCTBI NPHUAUISAETHCA
O10JIOTIYHIA SKOCTI MPOAYKIli, SKa OIIHIOETHCS EKOJIOTTYHOK O€3MeYHICTIO,
MOKHUBHICTIO, BMICTOM BITaMiHIB Ta IHIIMX KOPUCHUX PEUOBHH, 1110 BIUIMBAE HA CTaH
310poB’ st moauHu [12].

VY cydacHuX yMoBax Tio0anizailii eKOHOMIYHHMX 1 CYCHUIBHUX MPOLECIB IPYHTH
yepe3 HepallloHaJIbHE BUKOPUCTaHHS 1 BIUIMBY HAa HUX PI3HOMaHITHUX
3a0pyHIOBAaYiB HABKOJUIIHBOIO MPHUPOJAHOIO CEPEeOBHUINA BTPayarOTh CBOI SKICHI
BracTUBOCTI. CTaH TPYHTIB TMONIMNIIYETHCS 3a YMOBH WMOr0 parliOHAIBHOTO
BUKOPUCTaHHA K 3aco0y BupoOHmmTBa. ONHAK 17 MIATPUMAHHS HEOOX1THOTO
PIBHS POIIOYOCTI TOTPIOHO HE TIABKM BIIIIKOJOBYBaTH CIOKHTI TIOKHBHI
pPEUYOBHHHM TIPYHTY, ajl€ W BIJHOBIIOBAaTH MWOro SKICHI moka3HUKU. Cucrema
00pOOITKY TpPYHTYy Ma€ JyX€ BaXKJIMBE 3HAUYCHHS Yy CTBOPEHHI TEXHOJOT1i
OpraHIYHOrO BHUPOOHMIITBA, SKE TAKOX IIOBUHHE Oa3yBaTUCA HAa HNPUPOIHUX
MeXaHi3MaXx BiITBOPEHHS 1 30€pEKECHHS POIOUOCTI IPYHTIB [5].

OpraHiyHe CIIBChKE TOCIOIAPCTBO YIPOAOBXK OCTAHHBOTO JECATUIITTS Ha6yBae
yce OLIbIIoI MOMyJISIPHOCTI B 3apyOiKHUX KpaiHax. B oCHOBHOMY Iie TOB’S3aHO 3
MOCUJICHHSIM 3aHETOKOEHHS CIOKHMBAYiB 100 BIUIMBY NECTUIUAIB 1 XIMIYHUX
noOpuB Ha 370poB’st moauHu. [IpoTe, 3a0pyHEHHS HABKOJMIIHBOTO CEpPEIOBHUIIA
YHaCJ1JIOK BHUKOPUCTAHHS CYYaCHUX METOMIB BEACHHS CUIbCHKOTO TOCIOJApCTBa,
CKJIQJIOBOIO SIKMX € 3pOCTaHHS BUKHUIB MapHUKOBUX Ta3iB Ta 3a0pyJHEHHS BOJOWM,
TaKO>X MPU3BEIH J0 3aHEMIOKOEHHS CIOKMBAYIB Ta 3pOCTAaHHS MOIMUTY HA OpPTaHIYHY
npoaykiiro [4].

VYkpaiHa mMae 3HaAYHMM MOTEHINAN IS PO3BUTKY OPraHIYHOTO BHUPOOHMIITBA
BPaxOBYIOUM MNPHUPOAHY POJIOYICTh IPYHTIB Ta MOXJIHMBICTH OTPUMYBAaTH BHCOKI
BpOKai CLIIbCHKOTOCIIOAPCHKUX KYJIBTYp 0€3 3aCTOCYBaHHS JOOPUB Ta arpOXiMiKaTiB
[1]. IIpote BiTuM3HSHI arpapii mpu HepexiTHOMY TEPioi BiJ TPaaUIiHHIX METOMIIB
BEJICHHSI CUIBCHKOTO TOCHOJAapCTBA JI0 OPraHiyHOTO CUIbCHKOTOCIOIapChKOIO
BUPOOHMUIITBA MAIOTh HEIOCTATHHO BIJJOMOCTEN MPO MPUJIATHICTh 3€MENbHUX LISHOK
JUISl BEJCHHS OPraHi4HOrO0 BHPOOHMIITBA 32 BMICTOM MIKPOEJIEMEHTIB Ta BaKKUX
MEeTaJliB y IpyHTax. ToMy BaXJIMBUM €TaroM TiJ dYac cepTudikarii 3eMenb
CLITBCBKOTOCIIOIAPCHKOTO TPU3HAYEHHS Il BITUYM3HSHUX BUPOOHHUKIB OpraHIYHOT
MPOYKIIIi € BUBHAUYECHHS €KOJIOTr0-TOKCUKOJIOTTYHUX MMOKAa3HUKIB IPYHTY, IKI MOXKYTb
BILIMBATH Ha SKICTh MPOIYKITIi.

BwmicT MikpoenemMeHTIB y TpyHTI MOKE BapiloBaTH B 3aJ€KHOCTI BiJ] BHIY,
OyZI0BH, BJIACTUBOCTEW Ta iX TIPYHTOTBOPHHX MpOIECiB. SIK mpaBWiIo, KOXKHUI
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PI3HOBHJI IPYHTY Ma€ MEBHUM NPUPOIHUN 30a7aHCOBAaHUI MIKPOEIEMEHTHHUM CKIIA].
[Ipote, IHTEHCUBHUI PO3BUTOK MPOMUCIOBOCTI, aBTOTPAHCIIOPT, BUKUIA TTOOYTOBUX
BIJIXOJIIB, 3aCTOCYBaHHS MIHEPAIbHUX JOOPHB NPU3BOASATH JO HAJIUIIKOBOTO
HAKOMMMYCHHS BaXXKMX METAJliB, IO BIUIMBAE€ Ha SKICTh CUIbCHKOT'OCTIOMAPCHKOT
NPOIYKIli Ta HETaTHUBHO TMO3HAYAEThCS Ha 3J0poB’1 miojmeid. B cBoio uepry
1H(popMalis Npo NPUIATHICTh IPYHTIB YKpaiHHM JUIsl OPraHivHOTO 3eMJIEpOOCTBa 3a
BMICTOM MIKpPOEJIIEMEHTIB 1 BaXKHX METaJIB JONOMAra€ BH3HAYUTH 30HHU
BUPOOHHMIITBA OPraHIYHOI MPOIYKLII Ta CUPOBUHH, BUIbHI B1J HaJIMIPHOTO BMICTY
BaXKKHUX METaiB, BUSIBUTHU apeanu HEJA0CTaTHHOT 3a0€31e4eHOCTI
CUTbCBKOTOCIIOJIAPCHKUX KYJBTYp HEOOXITHUMU MIKPOECIEMEHTAMH, OpPIEHTOBaHI
00csATH 1 CKJ1aJ MIKPOJOOPHB IS PI3HUX aJMIHICTpaTUBHUX oOacted Ykpainu [13].
3arajoMm opraHiyHe BHUPOOHMIITBO BHUCTYMA€ OJHUM 13 MEPCHEKTHUBHUX HANpPSMIB
PO3BUTKY arponpo0BOJIbYOr0 CEKTOpY YKpaiHu Ta o(iliitHO BUSHAHO MPIOPUTETOM
Jep>KaBHOI arpapHoi MNOJITHUKWA. ToMmy, HUHI B YKpaiHi HaMmiTHIacs MO3WTHBHA
TUHaMiKa 30UIBIICHHS IUIOII CUIbCHKOTOCHOJMAPCHKUX  YIifb, 3aWHATHX I
OopraHiyHuM BUPOOHUIITBOM [7]. OcobmuBoi yBarn HabyBae opraHiyHe BUPOOHHUIITBO
Ha CUTBCHKOTOCTIONAPCHKUX YTijasx HaBuanbHO-HAYKOBO-BUPOOHHUYOTO KOMILUIEKCY
«BceykpalHChKHIT HAyKOBO-HABYAJIBHUNM KOHCOPIIIYM», 3aCHOBHHUKAMH SIKOTO €
BiHHMIBKMI HallOHAIBHUI arpapHUil yHIBEPCUTET Ta [HCTUTYT Ol0€HEpPreTHYHUX
KyJbTYp Ta LykpoBux OypsikiB HAAH.

AHaJi3 OCHOBHHX JOCJiI:KeHb 1 myOaikamiil. TeopeTwuHi ¥ NpakTH4HI
aCMEKTH PO3BUTKY OPraHIYHOI0 BUPOOHMIITBA BUCBITJICHI Y MPAISIX TAKUX HAYKOBIIIB K
I''M. Kanernik [4], O.O. Ilpyrceka [11], M.I1. Maptustok [7], A.C. Anronens [1],
[1.0.°Cretummn  [12], M.B. Kanmruk [5], B.I. Kucine [6], A.l. ®artees [13],
P.B.%TToazepeii [9], 1.C. Haiina [8].

Bonu 3a3HauvaroTh, 110 OpPraHiuyHi METOAU BENIEHHS CUILCHKOIO TOCIOAApCTBA
CHPUSAIOTH TOKPAILEHHIO SIKOCTI IPYHTY, iX BIACTUBOCTEN Ta JIal0Th 3MOTY CJ1IKYBaTH
3a BMICTOM 3a0pyAHIOIOYMX pedoBWH y TIpyHTI [10]. Opraniude 3emiepoOCTBO
nependadae 3aCTOCYBaHHS TPYHTO3aXUCHUX TEXHOJIOTIM 3 MIHIMATLHUM OOpOOITKOM
IPYHTY 1 BHECEHHSIM JOCTATHHOI KIJIBKOCTI OpPraHiYHUX JOOPUB Pa3oM i3 €KOJIOTTUHO
30anancoBanuMu ciBo3MmiHamu [5]. IIpoTe, OCHOBHMMHM TNPUYMHAMU TOBUILHOTO
PO3BUTKY OPraHiYHOTO BUPOOHHUIITBA B YKpaiHI € HEJOCKOHAJIa HOPMATUBHO-IIPABOBA
0a3a, BIICYTHICTh HalllOHAJIBHOI CUCTEMU cepTU(IKaLll, HAIEXKHOro 1HPOpPMAILIITHOrO
3a0e3Me4eHHs, PO3BUHEHOI Mepexi kaHamB 30yty [11]. He3Bakaroum Ha 3HauHy
KUIBKICTh JOCIIIJIXKEHB 32 [IUM HAIPsIMOM, MUTaHHS 301IBIIIEHHS TIJIOIIL 1]l OpTaHIYHUM
3eMJIEpOOCTBOM,  SIK  MEPEayMOBOIO  €(EeKTUBHOTO  CLIBCHKOTOCIOAAPCHKOTO
BUPOOHUIITBA, 3AJIMIIAETHCS HE BUPILIEHUM, TOMY MOJAJbIII JOCTKEHHS Yy LbOMY
HanpsAMi € Ha/I3BUYAHO aKTyaIbHUMH.

dopmyBaHHs mijel crarTi. MeToro nociipkeHb Oyia  OIIHKAa TPYHTIB
HaykoBo-mociaigHoro rocrnomapctsa «ATrpoOHOMIYHE», SIKE BXOJHUTh 1O CTPYKTYpPH
«BceykpaiHChKUiT HAYKOBO-HaBYAIBHUN KOHCOPIIIYM» IIIOJI0 BIAMOBIAHOCTI BAMOTaM
OpraHiYHOTO BUPOOHUIITBA MPOIYKIIii POCIMHHMIITBA 32 BMICTOM Ba)KKMX METAJIB 3
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BUKOPUCTAHHSAM KapTOCXEMH TOCIIOJapCTBa, arpOXiMIYHOI MacmopTH3aIlli JOCTITHUX
JJISTHOK Ta BIATOBITHUX HOPMATUBHUX JIOKYMEHTIB.

Bukaan ocHoBHoro martepiaay. OpraHiyHe BHUPOOHHIITBO € MEPCIEKTUBHUM
HAIPSIMKOM PO3BUTKY 3€MJIEpOOCTBA, SIKE Ja€ MOXJIUBICTH OTPUMYBATHU SIKICHY
CLTBCBKOTOCTIONAPCHKY MPOAYKITiFO, IO HE MICTUThH 3QJIMIIKIB XIMIYHHX TPETaparis,
€ Oe3meuyHuM JUIsl KUTTSA 1 370pOB’S JIIOJEH, 30epira€ poJodicTh TPYHTIB Ta
3a0e3neyye OXOpOHY HABKOJHIIHBOTO CEpPEJOBHINA. 3alpOBAKEHHS OPTraHigHOTO
BUPOOHHUIITBA HA JIOKAJIBHOMY DiBHI Nepeadayae OUIHKY IPYHTIB 3a arpoi3M4HUMH,
arpoXiMiYHMMHM TOKa3HUKaMH Ta pIBHEM 3a0pyJIHEHHs, 30KpeMa BaXKKUMU
MeTajlaMM, SIKI TPU3BOJATH JO Jerpajaiii IPYHTIB Ta TMOTIPIIYIOTh SKICTh
POCITMHHUIIBKOT TPOJTYKIIi.

HaykoBo-mociigHe  rocrnomapcTtBo  «ATpOHOMIYHE» 33  arporpyHTOBHM
paifOHyBaHHSM HAJIEKHTh [0 TiBHiuHOT npoBinuii JlicoctenmoBoi 3omn. Horo
3arajibHa ITUIOMIAa CTaHOBUTH 469,74 Ta, sika o0’eqHaHa y 7 AUISHKAX TUIOMICIO BiJl
21,92 ra go 139,77 ra koxua. Ipyaru HIT' « ArpoHOMi4YHE» HpeaCTaBlIeHi CipuMu
JICOBUMHU  CEPEIHBOCYTJIMHKOBUMH  BimMiHamu. [ocmomapcTBo — 3aiiMaeThCs
BUPOIIYBAaHHSM COHSIIHUKY, O3UMOTO PINaKy, KyKypyI3H, O3UMOi TIICHUI, CO1 Ta
AYMEHIO JOTPUMYIOUHCh CIBO3MIHM, L0 3a0e3ledye OTpUMaHHS OUIbII BUCOKUX
BpPOKaiB Ta € OJHUM 13 KPHUTEpIiB OpPraHIYHOrO0 BUPOOHUUTBA MpPH BUPOILYBaHHI
CLIIBCHKOTOCTIOAAPCHKHUX KYJBTYDP.

B mpomeci  JOCHIDKEHb  OLIHIOBaHHS  JOMYCTUMHUX  KOHIIEHTpAIliid
3a0pyIHIOIOYUX PEUYOBHH IS  BIPOBADKEHHS  OPraHIYHOrO  BHUPOOHMIITBA
3MIMCHIOBAJIM BIAMOBITHO 10 HopMaTuBHMX jgokymeHTiB CanlluH 2264-80
«IIpenenbHO nOMycTHMbIE KOHIIGHTpAlMKM XuMudeckux BemiecTB B mouse (ITAK)»,
CanlluH 4266-87 «Mertoauueckue yka3aHHUs 110 OIIGHKE CTETNEHH OIAaCHOCTH
3arpsi3HEHUS TOYBBI XUMUYECKUMHU BetecTBaMu», JICTY 4944:2008 «BcTaHoBieHHS
JOMYCTUMUX KOHIEHTpaIii mkijymBux pedoBun» Big 01.01.2009 poxy. JACTY
7244:2011 «Sxictb rpyHTy. CrieniaabHi CHpOBUHHI 30HH. 3araibHi BUMOTH» [2-3].

Bkazani HOpMaTUBHI JOKYMEHTH BUJISIOTh TPU KAaTEropii IPyHTIB 32 BMICTOM
y HUX BaKKMX METaJIB:

I xareropis — TIpyHTM OpHAATHI [JIsi OPraHIYHOrO BUPOOHUUTBA, €
CHOCTEPITra€ThCS ONTUMAIBHUI BMICT MIKPOEJIEMEHTIB Ta BMICT BaXKMX METaJiB HE
MIEPEBUIIYE TPAHUYHO JOMYCTUMI KOHIIEHTpaIlii (BiaxwmwieHHs Bi ontumymMy < 10%).

Il kareropiss — IPyHTH YMOBHO MpUAATHI AJisi OPraHIYHOTO BUPOOHUUTBA, /€
CIIOCTEPITAa€EThCS HEJOCTATHIM BMICT MIKPOEJIEMEHTIB, TOMY [JIsl BUPOILYBaHHS
SAKICHOI OpraHiyHoOi MPOAYKIli Ha [HMX TIPyHTaX TMOTPIOHO 3abe3rnedyBaTH
CUIBCBKOTOCTIONAPCHhKI ~ KYJBTYpH  JOJATKOBHUMH  3armacamMd  MIKPOEJIEMEHTIB
(BimxwmieHHs Big ontumymy Big 10 g0 25%).

Il xareropiss — HenpuaaTHI TPYHTH JUIS OPTaHIYHOTO BHUPOOHMIITBA, YEPE3
HA/IJTUIIIKOBUHN BMICT BOKKHUX METAJIB y TPYHTAX, J€ BUPOIIYBAHHS €KOJIOTIYHO SKICHOT
OpraHIYHOI MPOIYKITT € HEMOKIIUBUM (BIIXUJICHHS BiJl onTHMyMY > 25%) (Tabm. 1).
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Tabnuys 1

Kiacu npuaaTHOCTI IPYHTY /10 BeIeHHSI OPraHiYHOT0 3eMJIepo0CTBA 32 BMiCTOM
MIKpO€eJIeMEHTIB Ta BAXKKHUX MeTAJIiB

) Bwmict pyxomux ¢hopm MIKpPOEIIEMEHTIB
Knac Kareropis . (Baiinx MeTg;IiE), MF/II()F TPYHTY
NPUIATHOCTI
Pb Zn Cu
I [TpunatHi <6,0 1,0-23,0 0,5-3,0
11 YMOBHO TIpHIaTHI - <10 <05
11 He npunatHi >6,0 > 23,0 > 3,0

Jxepeno: monaxo 3a [2].

[TpupatHiCTh IPYHTIB AJIS BEACHHS OPraHiuHOTO BUPOOHUIITBA BU3HAYAIOTH HE
TUTBKA 32 TOKCHKOJIOTIYHMMH TOKa3HUKaMH, a ¥ 3a MIKPOECJIEMEHTHUM CKJIAJOM
IPYHTIB, TaK SK BaXXKi METaJd B MEHIIINA KIJIbKOCTI BHUCTYMAIOTh TMOXWBHUMHU
pPEYOBHHAMH JJIsi POCIUH, SIKI TaK HEOOXiJHI JJIs X POCTY Ta PO3BUTKY. Alle Mpu
HU3BKOMY BMICTI MIKPOEJIEMEHTIB y IPYHTI BOHU CTalOTh MAaJOJOCTYIHUMH IS
POCIIMH, B PE3yJIbTATi YOTO IPYHTH MEPEXOATh Y KATErOpit0 YMOBHO MPUAATHUX JIJIS
BEJICHHS OPTaHIYHOTO BUPOOHUIITBA.

AHami3 1HTEHCHBHOCTI 3a0pyJHEHHS BaXKUMHU Metamamu IpyHTiB HIT
«ATpOoHOMIUHE» BKa3y€ Ha pPI3HUN BMICT CBHHIIO, KaJMil0, IIMHKY Ta MiJi Ha
JTOCHIAHUX JUIssHKax. Tak, cepeaHsi KOHIIEHTpallis CBUHIIO KoyinBajiack Big 0,65 —
1,25 mr/kr, kaamito — Big 0,11710 0,16 Mr/kr, uaky — Big 1,9 no 2,65 mr/kr ta miai —
Bix 0,73 no 1,17 mr/kr. ToOTO pi3HMIIS KOHIIEHTpALl Ha JUISTHKaX MO CBUHIIO Oyia

y 1,92 pa3u, kaamito — y 1,45, nuaky —y 1,39 ta miai y 1,60 pasu (Ta6:1.2).

Tabnuys 2

KonuenTpauis Ba:xkkux meraJjis y rpynrax HJAI' «KArponomiune», Mr/kr

Baxki metanu KoHiienTpariist BOXXKHX METaNIB y IPyHTaX
Hinstaka 1 Hinsiaka 2 Hinsaka 3 Hinsiaka 4 Hinsaka 5
Pb 06—19= 03—-14 04—18 02—-11 07 —-14
1,25 0,85 11 0,65 1,05
cd 0,12 — 0,2 0,058 — 0,16 003 —0.2 0,07 — 0,19 0,02 —-102
0,16 0,12 0,11 0,13 0,11
2 1,2 —41 1,8 —27 1,7 —21 14—26 1,5 — 3.4
2,65 2,25 1.9 2,0 2,45
C 0,05 — 2,3 01—-18 0,16 — 1.3 0,08 — 16 007 — 19
u 117 0,95 0,73 0,84 098

*TIpuMiTKa: YMCENBPHUK — MIHIMAJIBHUM 1 MaKCUMaJIbHMH TTOKa3HUK KOHIICHTpAIlli Ba)KKUX
METaJliB y IPyHTaX, 3HAMEHHHUK — CEPE/IHIN MOKa3HUK KOHIEHTPAIlli BAXKKHX METAJIIB y IPyHTax
Jcepeno: cqhopmosano Ha OCHOGI B1ACHUX PE3YIbIMAMIE OOCTIONCEHD
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Bognouac HeoOXigHO 3a3HAUMTH, IO MPUAATHICTH JOCIIAHUX JUISHOK IS
BEJICHHS OPraHIYHOTO BUPOOHMIITBA CUILCHKOTOCIIONAPCHKOT MPOAYKIIi 3aICKUTh BiT
piBHSI 3a0pyIHEHHS TPYHTY BOKKMUMU MeTajllaMH. Tak, Ha OUISHIN | KOHIIEHTpaIlis
CBUHIIIO, KaMito, IIMHKY Ta Miai y IpyHTI Oyna Hmx4oro 3a I'/IK y 4,8; 4,3; 8,6 Ta 2,5
pasu BianoBiaHo (puc. 1, 2).

25
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KoHueHtpamaPb, Zn  MI/KTD
=
o

Hinaukal Oinaxka 2 Odinadka 3 Oinanka 4 Jinadka 5 raK

Puc. 1. Konuentpauisi Pb, Zn y rpyarax HAI' «Arponomiune» Binnocuo I'’/IK, mr/kr
Licepeno: cqhopmosaro Ha OCHOSI 811ACHUX Pe3YbIMAMi6 O0CTIOHCEHD

VY rpyHTI Ha OUISHII 2 KOHIIGHTpAIlis CBUHIIO, KaaMil0, IIMHKY Ta Mijai Oyia
Hwk4oro 3a ['JIK Biamorimuo y 7,0; 5,8; 10,2 Ta 3,1 pa3u. KoHueHTpariss CBUHIIIO,
KaJIMi0, IIMHKY Ta MiJi y TpyHTi Ha auisHI 3 Oyna Hk4oro 3a ['[IK y 5.4; 6,3; 12,1
ta 4,1 paszu BiANOBIAHO. Y IPYHTI HA AUISHIN 4 KOHIIEHTPAIISl CBUHINIO OyJia HUKYOIO
3a 'IK y 9,2 pa3u, kaamito — y 5,3 pasu, uuHky — y 11,5 pasiB ta miai —y 3,5 pasu.
KoHueHTpanis CBUHINO, KaIMII0, [IMHKY Ta MiAl Yy IPYHTI Ha AUISHLI 5 OyJla HUKYOIO
3a 'IK y 5,7; 6,3; 9,3 Ta 3,1 pa3u BiANOBIAHO. 30KpeMa MOTPIOHO BIAMITUTH, IO
KOHIIEHTpAIlisl CBUHIIIO, KaJIMII0, IIMHKY Ta MiAl HA JOCIIIHUX JIJISHKAX OyJia CyTTEBO
HUKYOI0 32 TPAHUYHO JOTYCTUMI KOHIICHTpAIIii, IO BKa3y€ Ha COPHUATIMBUI CTaH
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Puc.2. Konuentpauis Cd,Cu y rpynrax HAI' «Arponomiune» Bignocto I'IK, mr/kr
Lorcepeno: cgpopmosano Ha 0CHOGI 61ACHUX Pe3YTbMAMiE 00CTIOHCEHD
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IPYHTIB. BcTaHOBIIOIOUH KJ1ac MPUAATHOCTI TPYHTY JI0 OPTaHIYHOTO BHPOOHUIITBA 32
BMICTOM MIKpPOCJIEMEHTIB Ta BAXXKUX METAIB BHUSABJICHO IO HA JUIAHIN 1, cepemHs
KOHIICHTPAIIisl CBUHITIO CTAHOBUTH — 1, 25 Mr/Kr, IUHKY — 2,65 Mr/kr ta mimi — 1,17
Mmr/kr (puc. 3). Ha purgHimi 2 cepenHs KOHILIEHTpalis CBHUHIIO, IUHKY Ta Mijl
ctaHoButh 0,85 mr/kr, 2,25 mr/kr ta 0,95 Mr/Kr BiAMOBIAHO. AHAII3yIOUHW BMICT
MIKPOEJIEMEHTIB Ta BAXKKUX METAJIB y I'PYHTax Ha JUISHII 3, 32 CBUHLIEM BUSBIICHO,
10 MOTro KOHIEHTpallisi cTaHOBUTH 1,1 mr/kr, nunky — 1,9 mr/kr, miat — 0,73 mr/kr.

Ha ninsHui 4 cepenHst KOHIEHTpallisl CBUHIIIO, IMHKY Ta Miai ctaHoBUThH 0,65 mr/kr,
2,0 mr/kr Ta 0,84 MI/KT BIAIOBITHO.
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Puc. 3. 3emenbHni ainsaku HATI' «ArpoHoMiuHe» Ta KOHIEHTPaLisl BaKKMX MeTaJliB y IPYHTaX
Locepeno: cgpopmosano na 0cHo8i 61aCHUX pe3YIbmamie 00CaOHCEeH
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Busnadarouu BMICT MIKPOEJIIEMEHTIB Ta BOKKUX METaJiB Y IPYHTax Ha JIJISHII
5, 3a CBHUHIIEM BHSBJIEHO, II0 MOTr0 KOHIEHTpalis cTaHOBUTH 1,05 MI/KTr, HUHKY —
2,45 wmr/kr ta migi — 0,98 mr/kr. ToOTo Ha BCiX DOCHIAHMX AUITHKAX CEpeaHs
KOHIICHTPAIIISl y TPYHTAaX CBUHIIIO CTAHOBUTH MeHIIE 6,0 MI/Kr, IUHKY — 3HAXOIUTHCS
B Mexax 1,0-23,0 mr/kr ta migi — B Mmexax 0,5-3,0 mr/kr. Ile Bu3Hauae, 1mio
KOHLIEHTpALisl BAXKKUX METAJIB B SIKOCTI MIKPOEJIEMEHTIB € CHPUATIMBOIO JIJISl POCTY 1
po3BUTKy pociauH. Tomy rpyntu H/II' «ArpoHomiune» Hanexats 1o I kiacy 3
KAaTEropi€r «IpUAaTHUX» JJI BEIEHHS OPraHIuHOIO BUPOOHHUIITBA.

BucHOBKH i mepcneKTHBM MOJAJBINUX AOCTiAXKeHb., BrpoBamkeHHs
OpraHiYHOr0 BUPOOHUIITBA Ha JIOKAJBLHOMY piBHI Nepefdavae MEpeBipKy Ta aHami3
I'PYHTIB Ha MPUJIATHICTH ISl BUPOOHHUIITBA €KOJIOTIYHO SKICHOT MPOAYKIIi, fiKa He
MICTUThH 3aJIMIIKIB XIMIYHUX TIpenapaTiB, € 0€3MeYHOI0 IJIs JKUTTS 1 37J0pOB’ S JIFOJCH,
30epirae pojroviCTh IPYHTIB Ta 3a0e3Meuye OXOPOHY HABKOJIMIIIHHOTO CEPEOBHUIIA.
3arasioM Il BBEJICHHSI OpPraHiuHOr0 BUPOOHMIITBA HA JIOKAJILHOMY PiBHI HEOOX1THO
3BEpTaTU yBary Ha CTaH IPYHTIB Ta iX €KOJIOTO-TOKCUKOJIOTIYHI TMOKa3HUKH.
BcranoBneHo, 1m0 KOHIEHTpAIs BaXKUX METANIB y IPYHTaX Ha BCIX JOCITITHUX
nuistHkax  HaykoBo-OCHITHOTO TOCMogapcTBa «ATpOHOMIUHE» Oyjla CyTTEBO
HIDKYOIO 32 TPAHUYHO JIOIYCTHMI KOHIIGHTpaIlii. BUsBIeHO, 110 KOHIIEHTpAIlis JaHUX
BaXXKHX METAJIB B SIKOCTI MIKPOEJIEMEHTIB € CHOPUSITIMBOIO JJII POCTY 1 PO3BUTKY
pociuH. ToOTO TIpPYHTH ToOCHOJapCcTBa Halexarb A0 | Kiacy 3 Kareropiero
«TIPUIATHUXY TSI BEJACHHS OPTaHIYHOTO 3eMJIEpOOCTBA.
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AHHOTALIUSA
OHEHKA COOTBETCTBHA ITIOYB HUX «<KATPOHOMUWYHOE» JIJIA
BBIPAIIIUBAHUS OPTAHUYECKOM MPOJYKIUU IO COJAEP)KAHUIO
TAXEJBIX METAJIJIOB

B crarbe npoananusupoBansl npurogHocts nous HUX «Arponomuunoe» s
BBIPAIIUBAHUS OPTAHUYECKOUN MPOYKIIMH MO COJEPKAHUIO TSIKEIBIX METAILJIOB.

OnpeneneHo, 4YTO KOHIEHTpALMs TSDKEJIBIX METaUIOB Ha BCEX OIBITHBIX
ydacTKax Obljla CYIIECTBEHHO HHWXE MPENENbHO JOMYCTUMbBIX KOHIICHTPAIMM, YTO
yKa3bIBaeT Ha OJIArOMPUSITHOE COCTOSIHUE IMOYB JUIsl BBIPAIIMBAHUS OPTaHUYECKOMN
NPOAYKIMHU. YCTAaHOBJIEHO, YTO HA ydacTKe 1, CpeaHsia KOHIIEHTpalus CBUHIIA
coctaBusier — 1,25 mr/kr, nuaka — 2,65 mr/kr u meau — 1,17 mr/kr. Ha yuactke 2
CpeaHsisl KOHIICHTpAIlMsl CBUHIIA, IMHKA U Meau coctaBisieT 0,85 Mr/kr, 2,25 Mr/kr u
0,95 MI/Kr COOTBETCTBEHHO. AHATU3HUPYS COACP)KAHUE MHUKPOIIEMEHTOB M TSHKEIIBIX
METAJIJIOB B IMOYBAaX HAa y4YacTKe 3, MO0 CBHUHIY OOHApYy>KEHO, YTO €ro KOHIICHTPAIIHS
coctasiser 1,1 mr/kr, muaka — 1,9 mr/kr, meau — 0,73 mr/kr. Ha ygactke 4 cpenHss
KOHIICHTPAITUS CBUHIIA, [IMHKA ¥ Meau cocTapiseT 0,65 mr kr, 2,0 mr/kr u 0,84 mr/kr
COOTBETCTBEHHO. Omnpenensisi cojepKaHue MUKPOIIIEMEHTOB U TSDKEIJIBIX METAJJIOB B
MOYBaxX Ha Y4YacTKe 5, MO CBUHILY OOHApPY>KEHO, YTO €ro KOHIIEHTPAIUSI COCTaBIISIET
1,05 mr/kr, muaka — 2,45 mr/kxr u meau — 0,98 mr/kr. To ecTh Ha BCEX OIBITHBIX
y4acTKaX CpEIHsIsl KOHIIEHTpallMs B MOYBaxX CBUHIIA COCTaBlisieT MeHee 6,0 Mr/kr,
[MHKa — Haxoautcs B npenenax 1,0-23,0 mr/kr u meau — B npeaenax 0,5-3,0 mr/kr.
DT0 ompenenser, 4YTO KOHIEHTpPAIUs  TKEIbIX METAJIOB B  KauecTBe
MHUKPODJIEMEHTOB SIBJISICTCS ONAarOMpHATHOM JJI1 pOCTa W PA3BUTHS PACTCHHIA.
VYcranosneno, uro nouBsl HUX «ArpoHomuuHoe» mnpuHaiexar K I kimaccy c
KaTEeropuein «IpUrogHbIX» I BEJCHUS OPTaHUYECKOTO MPOU3BOJICTRA.

KioueBble cj1oBa: moyBa, TKEIbIE METANJIbI, KOHIICHTPALMS, OpPraHUuYECKOe
IIPOU3BOJCTBO, 3arpsi3HEHUs, HopMaruBbl KaudectBa, YHIIK «Bceykpauncknii
HAy9IHO-YICOHBIN KOHCOPITUY M.

Tao6ua. 2. Puc. 3. JIuT. 13.

ANNOTATION
EVALUATION OF THE SOILS SUITABILITY OF SCIENTIFIC AND
EXPERIMENTAL FARM «<AGRONOMICHNE» FOR THE GROWING OF
ORGANIC PRODUCTS BY THE CONTENT OF HEAVY METALS

The soils suitability of scientific and experimental farm «Agronomichne» for the
growing of organic products by the content of heavy metals is analyzed in the article.
It has been found that the content of lead, cadmium, zinc and copper in the soils of
scientific and experimental farm «Agronomichne» was different. The concentration of
lead varied from 0.65 to 1.25 mg/kg, of cadmium — from 0.11 to 0.16 mg/kg, of zinc —
from 1.9 to 2.65 mg/kg and that one of copper — from 0.73 to 1.17 mg/kg. That is, the
difference in the contents of lead was by 1.92 times, of cadmium — by 1.45 times,of
zinc — by 1.39 times and of copper — by 1.60 times on the plots.
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It has been determined that the content of lead, cadmium, zinc and copper on the
experimental plots was significantly lower than MAC, indicating a favorable state of
soils for the growing of organic products. The concentration of lead, cadmium, zinc
and copper in the soil on the plot 1 was lower than MAC by 4.8; 4.3; 8.6 and 2.5
times, respectively. The concentration of lead, cadmium, zinc and copper in the soil
on the plot 2 was lower than MAC by 7.0; 5.8; 10.2 and 3.1 times, respectively. The
concentration of lead, cadmium, zinc and copper in the soil on the plot 3 was lower
than MAC by 5.4; 6.3; 12.1 and 4.1 times, respectively. The concentration of lead
was by 9.2 times, of cadmium by 5.3 times, of zinc by 11.5 times and that one of
copper by 3.5 times lower than MAC in the soil on the plot 4. The concentration of
lead, cadmium, zinc and copper in the soil on the plot 5 was lower than MAC by 5.7;
6.3; 9.3 and 3.1 times, respectively.

It has been defined that the average concentration of lead is 1.25 mg/kg, of zinc
— 2.65 mg/kg and of copper — 1.17 mg/kg on the plot 1. The average concentration of
lead, zinc and copper on the plot 2 is 0.85 mg/kg, 2.25 mg/kg and 0.95 mg/kg,
respectively. Analyzing the content of micronutrients and heavy metals in the soils on
the plot 3, it has been found that the concentration of lead is 1.1 mg/kg, of zinc — 1.9
mg/kg and that one of copper — 0.73 mg/kg. The average concentration of lead, zinc
and copper on the plot 4 is 0.65 mg/kg, 2.0 mg/kg and 0.84 mg/kg, respectively.
Determining the content of micronutrients and heavy metals in the soils on the plot 5,
it has been found that the concentration of lead is 1.05 mg/kg, of zinc — 2.45 mg/kg
and that one of copper — 0.98 mg/kg. That is, the average concentration of lead is less
than 6.0 mg/kg, of zinc is in the range of 1.0 — 23.0 mg/kg and that one of copper is in
the range of 0.5 - 3.0 mg/kg on all experimental plots. It means that the
concentration of heavy metals as microelements is favorable for the growth and
development of plants. It has been determined that the soils of the scientific and
experimental farm «Agronomichne» belong to the first class with the category
«suitable» for organic production.

Keywords: soil, heavy metals, concentration, organic production, pollution,
quality standards, «All-Ukrainian Scientific-Training Consortiums.

Tabl. 2. Fig. 3. Lit. 13.
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