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Knoyessie criosa:

msixernble Memarnsibl;
MUKPO3/1eMeHMbI;
Ka4ecmeo noyebl;
300po8be Moyabl;
60oHUMUpPOBKa noys;
3azpsI3HEHUE MoYs;
npodososibcmeeHHasi
6e3onacHocmb;

Llenbto 0G30pHOW cTaTbl sIBASIETCH MNPEACTaBIIEHNE HOBOIO  KOHLIENTyanbHOro
nogxona k GOHUTUPOBKE MOYB MO COAEPXKAHMIO TSXKENbIX MeTansoB B paspese
COBPEMEHHbIX NPeACTaBNeHui 0 Ka4yecTBe M 340POBbE MOYBbl. B cTaTbe ocBelleHbl
OCHOBHble MPOGNEMbI OLEHUBAHWUSI TEXHOTEHHO 3arpsi3HEHHbIX NMOYB B YKpauHe
npeanoXeHbl ONTUMarbHbIE, C TOYKM 3pEHUS aBTOPOB, CNocobbl Ux peluexunsi. Hoeas
cucTeMa OLeHUBaHWS npeasnaraeT pa3paboTky cepun MoaMUKALMOHHBIX KpUTepues
ans obwux K 4YacTHbiX OOHUTETOB MOYB C  yd4eToM OBydepHOCTM MOYB,
MOSIMANEMEHTHOTO  3arpsisHEHUs, CUHeprama, aHTaroHmsma u Buonornyeckon
[OOCTYMHOCTU TSBKENbIX METansoB, TONEPaHTHOCTU CENbCKOXO3ANCTBEHHBIX KyNbTyp U
BO3MOXHOCTW CMEeLUMBaHNSA U pa3baBrieHns pacTUTENbHOM NPOAYKUMU C U3GLITOYHBIM
N 0edUUMTHBIM  COoOepXaHWeM  MUKPO3NIeMeHTOB. ABTopamy  MpeasiokeHo
ucnonb3oBaTb B anroputMax pacyeToB 6GannoB OOHUTETOB KpuTepun KavecTsa
Nnony4aemMoro ypoxasi Mo 3KONoro-TOKCUKONOrMYeCcKMM nokasatensm. B otnuuve ot
NMOYBEHHOW [MarHOCTWUKW, TECTMPOBaHWE pacTeHWil NO3BOMSET TOYHO onpeaenvTb
apean pacnpocTpaHeHusi HUTOTOKCUYHbBIX BbIGPOCOB NPOMBILLNEHHbIX NPeanpUsTAR 1

mecm-pacmeHue. BbIAENUTb MOYBEHHbIE YYaCTKW, Ha KOTOPbIX CMOXHO NGO HEBO3MOXHO MNOMNy4nUTb

NOMHOLEHHbIN CaHUTAPHO YUCTLIA YpoXKan.
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1. dakTOopbl, onpeaensoLWme akTyarbHOCTb y4yeTa 3arpA3HeHus NoyB B
OOHUTUPOBOYHLIX paboTax

B YkpauHe no Hawwum pacyeTam HanuyectByeT okono 1606 TbiC. ra Cenbxo3yroaun ¢
OMacHbIM M 4pe3Bbl4alHO OMacCHbIM YPOBHEM 3arpsi3HEHVst MOYB TSHKENbIMU  MeTannamu.
Momumo aToro, 6onee 25 ThiC. ra TEXHOrEHHO 3arpsi3HEHHbIX 3eMefb, UCMONb3yeMblX ANd
BblpalMBaHUSA CENbCKOXO3ANCTBEHHOW MPOAYKUMMW, PacrofoXeHbl BOOMb aBTOMOOMIbHBLIX
mMarucrtpanen cTpaHbl. [1peBbilleHne BenMyYMH HOPMATMBHLIX MOoKasaTenem Mno COAepXKaHuio
TSOKENbIX MEeTannoB B NOYBE OTMEYAeTCs B NOKarnbHbIX ovarax 3arps3HeHus BOMM3n KpynHbixX
WHAOYCTPUanbHbIX LeHTPOB, rae aKTMBHO nepecekaeTtcs NPOMBILLIEHHas "
CenbCKOXO3ANCTBEHHAA OeATENbHOCTb YenoBeka. Takke Ha TeppuTopuMu CTpaHbl CyLeCcTBYOT
oTAenbHble BMOreoxMMmnyeckMe NPOBUHLMM C aHOMarbHO BbICOKMM (POHOBLIM COAEpXaHMeMm
TSXKenbIX MeTasnfoB, B KOTOPbIX [JOBOfIbHO CMOXHO MNOMAYYATb TUTMEHWYECKN UUCTYHO
pacTuTenbHy npoaykuumio [1].

Mpn npoBedeHNM OGOHMTUPOBOYHLIX PaboT B YKpavHe He MpPUHATO YYUTbIBATb
cogepxaHue TOKCUMKAHTOB B MOYBaX, MX BIIMAHWE Ha YPOXAWHOCTb C.-X. KYMbTyp, CaHWTapHO-
rMrMeHnYecKme xapakTepmMcTUKM BblpallyBaeMon Npoaykuun, BNNsSHWE Ha 300pOoBbe Nofden, C.-
X. XMBOTHbIX W Apyrme nopgobHble acnekTbl NMPOAOBOMbLCTBEHHOW GedonacHocTun. Becneacteue
3TOr0  3arpsi3HEHHble  MOYBbl, KaK MNpaBUMO, OLEHMBAKOTCA Ha OOHOM YpOBHE C
He3arpsi3HEeHHbIMW y4acTkamu, 1M MONyYalT aHanormyHble 6annbel kKa4ecTBEHHON OueHkn. [daxe
nocrnegHne HaydHble pa3paboTkm B obnactm OOHUTMPOBKM MOYB OrpaHUYMBAOTCH BCErO
nMWb NPUGAU3UTENBHBIMU 3KCMEPTHBIMU OLEHKaMW, K TOMY e, TONMbKO ANs YacTHbIX
OOHMTETOB MO OBOLWHbIM  KynbTypam W, UCKMOYMTENbHO, Ha MNo4YBax Jerkoro
rpaHynomeTpuyeckoro cocrtasa [2].

OtcytctBe B YKpaumHe HeobXoauMMbIX HapaboTok NO OGOHUTMPOBKE TEXHOTeHHO
3arpAsHeHHbIX MOYB CBA3aHO He TOMbKO C acnekrtamu, TpebylwmyMy [OoCTaTo4HOro
TEOpeTMYEeCKoro W 3IKCNepuMeHTanbHOro OOOCHOBaHUS (pasnuyHas peakums KynbTyp Ha
AeNCTBUE TSHKENbIX METanMoB, CMHEPIM3M U aHTaroHM3M pasfu4HbIX 3arpasHuTenen u T.4.).
OcHoBHOM  npuuvHOW  sABnsleTcA  OaHanmbHasg  HexBaTka  [OCTaTOYHOrO  Konu4yecTBa
nabopaTopHbiX W MOMEBbIX 3KCMEPUMEHTANbHbIX AaHHbIX, MOMYYEHHbIX Ha OCHOBE
COBpPEMEHHbIX METOAOB aHanu3a noys [3]. Peyb nget o meTodax, U3MNOXEHHbIX B MOCHEeOHNX
HaumoHanbHbix cTaHgaptax (OCTY) m HaumMoHanbHbIX CTaHA4apTax, rapMOHW3MPOBAHHBLIX C
MexayHapoaHeiMu ctaHgaptamu (OCTY 1SO).
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2. COBpeMeHHbIe MoAesnun oueHKU KadyectBa no4yB

M3BECTHO, UYTO B OLEHKE CEerbCKOXO3AWCTBEHHbIX 3eMerlb Pas3BUTbIX CTPaH LUMPOKO
pacnpocTpaHeHa TeHAEHUUS CUHOHMMU3NPOBATb MOHATUSA «KayecTBO Noysbl» («soil quality») un
«3popoBbe nousbl» («soil health») [4, 5, 6]. TepMuH «KayeCTBO MOYBbI» ONPEAEnslT Kak
"NPUrogHOCTb ANs MCMnonb3oBaHMs" M "CnoCOOHOCTbL MO4YBblI (PYHKLMOHMPOBATL", TO €CTb
XapaKTepusoBaTb CNOCOOHOCTb NMOYBbI BbIMOMHATE CBOM OCHOBHbIE (DYHKLIMM MO HA3HAYEHUIO.

MockonbKy No4yBa ABMSETCS KUBOW 3KOCUCTEMON, haKTUYECKN AOMOM ANS MUNNnapaos
Oaktepuii, rpuboB U OpYyrux MUKPOOPraHm3mMoB, obecnedvmBaeT pacTeHWs nuTaTenbHbIMU
BelLecTBamu, abcopbupyeT 1 yaepxuBaeT BoAyY ANS pacTeHUI, CNYXUT omunbTpom 1 Gydepom
ANs NOTEHUManbHbIX 3arpsa3HUTENEn U cpegon Ans Xueoro 6mopasHoobpasnsi, B OTHOLLEHWN
Hee (Kak M OPYrMX XMBbIX OPraHW3MOB) MPUMEHSAETCA TEepPMUH «340poBbex» [7]. MNoaTomy
«300pOBbE  MOYBbI»  BOCMPUHWMAETCS,, Kak  HenpepbiBHAas  CMOCOBGHOCTb  NOYBbI
dYHKUMOHNPOBaTbL B BWOE BaXHOW >KMBOW 3KOCUCTEMbI B [paHULAX SKOCUCTEMbI W
3emnenonb30BaHnsl, CnocobCcTBOBaTh KayecTBYy BO3OYLIHOW M BOAHOW cpedbl, NogaepXusatb
Ouronornyeckyo NPOAYKTUBHOCTb, COCTOSIHUE PacTEHWUI, XXMBOTHbIX M 300POBbLE YenoBeka [8].

CoOoTBETCTBEHHO, OUeHKa 340poBbs MoyBbl («soil health assessmenty») ssnsetcs
OLLEHKOW TOro, HACKOJSbKO XOPOLLO NoYBa BbIMNOMHAET CBOM DYHKUUU B HACTOSLLIEE BPEeMS, U Kak
3T pyHKUMM coxpaHstoTca Aana Oyaywiero mcnonb3oBaHuA. CnMCKM MHOWKATOPOB OLEHKM
KauyecTBa NoYB U anropuTMbl pacyeToB ONpeaensaTcs Lenbio 1 3agadyaMmu ocyllectsneHns soil
health assessment unm soil quality assessment (ykpavHckuiA aHamnor - «GOHMTUPOBKa MO4YBY).
BmecTe ¢ Tem, HECMOTPS Ha BOCNPUATME MOYBbLI KaK CIOXHOW KOMMIIEKCHOW XMBOW CUCTEMBI,
3T CNUCKM BeCbMa pPa3BEPHYTbl W BKIIOYAKOT LIMPOKMA MNepeyveHb (Usamyeckmx, gusmko-
XUMUYECKUX M BMONOrMYecKMx CBOWCTB MOYBbI, a TakkKe KIMMaTU4eckmx akTopoB W
NPON3BOACTBEHHO-TEXHOMNOrMYECKNUX 0COBEHHOCTEN.

B cBsi3n ¢ aTuMM, GONMBLUMHCTBO COBPEMEHHbLIX 3anafHblX MOAErnen OUEHKU KayecTBa
NoYB SABMNAIOTCHA CIOXHbIMW MHOFOKOMMOHEHTHBIMU CUCTEMaMK, B KOTOPbIX BCE KpuUTepuu
OLlEHUBAIOTCA C MCMOMb30BaHMEM HeYeTKMX (YHKUMIA UneHCTBa C MOMOLLbIO BECOBbIX
KoadppuumeHToB [9]. XapakTepucTvkam, KOTOpble TOYHO COOTBETCTBYIOT OfpeaeneHHbIM
Knaccam, nNpuceavBaloT YNEHCTBO, OCTallbHble MOMy4alT YMEHCTBO 3HAYEHUS B 3aBUCUMOCTU
OT cTeneHn wux OnM3oCcTM K onpegeneHHoMmy knaccy. Bbibop BecoBbix Ko3addULUMEHTOB,
nofny4YyaembiX Ha OCHOBE 3KCMEPTHbIX 3HAHWMIN U OAaHHBIX MECTHbBIX COBETOB, 3KCMEPUMEHTANbHbIX
AaHHbIX, NPeablAyLLNX METOAOB OLEHKM 3eMNN 1 AP., MMEET peLualoLLee 3HayeHmne.

B metoamkax 60HMTMPOBKM MoYB, paspabaTbiBaeMbix B CcTpaHax bbiBwero CoBeTcKoro
Cowsa un BoctouHon Esponbl [3, 10, 11], TpaguMUMOHHO WCMOMbL3YOT HECKOSbKO
MoaumLuMpoBaHHbIE anropuTtMbl. VIX OCHOBHOE OTnuuMe 3akni4vaeTcd B u3bupaTenbHom
yyeTe OOMNONHUTENbHLIX MOYBEHHbLIX XapaKTepUCTUK, KOTOpble UMEIOT foKanbHblI XapakTep
NPOSIBNIEHUS U HE OKa3blBalOT CYLLECTBEHHOrO BIMSHWS Ha KA4yecTBO MOYB Oornbluer 4acTu
oueHuBaemon TeppuTopun. Peub maeT O Takmx HeraTuBHbIX MOYBEHHLIX SBMEHUSX, Kak
3acorneHue, CoroHUEeBaToCTb, 3POAMPOBAHHOCTbL, Aednaums, rmapoMopdHOCTb, NOBLILEHHAdA
KUCMNOTHOCTb, 3arpsidHeHne un ap. Npy HanuuMm npmM3HakoB NposiBNeHns NogobHbIX NPoLEeCCOB B
OLUEeHVBaeMol Mo4YBe anroputM pacyeta 6annoe OoHUTETa nNpedycmaTpvBaeT MpUBMeEYEHUE
COOTBETCTBYIOLMNX  KOPPEKTUpYyWmMx  (NonpaBOYHbIX)  KOIPEDULMNEHTOB. BenunuunHbl
nonpaBoOYHbIX  KOIPMUUMEHTOB  onpedensioTcd MO AaHHbIM  3KCMEePUMEHTAaNbHbIX
nuccrnegoBaHun (COBCTBEHHbIX U NUTepaTypHbIX MCTOYHUKOB) KaK pasHuua Mexay YpOBHEM
ypoKas CenbCKOXO3ANCTBEHHbIX KyNbTYp Ha KOHTPOIbHbIX U OMNbITHbIX BapuaHTax [12, 13].

3. MeToguka nccnenoBaHui

Ha npotskeHun nocnegHux net B otgene oxpadbl noys HHL, «AMA umeHn A.H.
CokonoBckoro» 6bin cobpaH 1 NpoaHanM3npoBaH 3HAYMTENbHbIA OOBbEM 3KCMEPUMEHTASBbHbIX
OaHHbIX, HA OCHOBe KOTOpbiX co3gaHa HoBas TNC «MwukpoanemeHTbl B no4vsBax YKpauHbI».
lMoneBble nccnefoBaHUA MNPOCTPAHCTBEHHOrO pacnpefeneHvs B noysBax NOABWXKHBIX hopMm
MukpoanemeHToB (M3) n Tskenbix metannos (TM), a Takke rpaHuy ero konebaHus,
NPOBOAWMNCE MO HEPErynsapHoOW ceTke C reorpaduyeckuMm No3vUMOHUPOBAHMEM C MOMOLLbIO
GPS-HaBuratopa. Takke wucnonb3oBanucb pAaHHble 6a30oBbiX pa3pes3oB, 3anoXeHHbIX
cotpygHukamu «HHL, WIMA wumenn A. H. Cokonosckoro» W Apyrux opraHusauun (cetb
obnacTtHbix dunuanos Y «UNHCTUTYT oxpaHbl NMOYB YKpauHbly). M3yyann pasnuyHbie nouYBbl
COMPSPKEHHBIX TEOXMMUYECKMX FNaHAWadToB, HaxoOAWMXCA B PasfMyHbIX KNMMaTU4eCKnx
ycnoBusix. B obuen cnoxHocTn 6binym obcneoBaHbl U NpoaHannaMpoBaHbl 0bpasubl U3 MoYTK
3000 Touek oTbopa Bo BCceX agMUHUCTPATUBHBLIX 00nacTaX YKpauHbl.

C nomoLublo cepun MOAEMbHBIX U MUKPOMONEBLIX OMbITOB B TEYEHUN HECKOMbKUX NeT
Obnn nccnenoBaHbl Takme akTopbl: 1) NOABMKHOCTbL MUKPO3NIEMEHTOB B NMOYBAaX PasfiNYHbIX
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NMOYBEHHO-KNNMATUYECKMX 30H YKpauHbl, B T. Y. NOA BAUSAHUEM Pa3NUYHbIX CENbXO3KYNbTYP;

2) BAWsiHWE [ONUTENbHOMO MPUMEHEHUSI MUHEeparnbHbIX W OpraHu4eckux yaobpeHun B
CTauMOHapHbIX OMbiTax Ha 3arps3HeHune no4Bbl (EpactoBckas, KpacHorpagckasi, Po3oBckas,
M3mannbckas onbiTHble CTaHuuK, onbiTHble xo3snctea M3X YAAH, 3anopoxckon TCXOC n
ap.); 3) ABNeHus cuHeprMama W aHTaroHMamMa mexgy TM B nouse (BNWSHWE pasnUYHbIX
YPOBHEN 3arpsi3HEHMSI Ha codepXaHwe B MNoyBe Tskenbix metannos); 4) BnvsHue TM Ha
U3MEHEHNE arpoXMMMUYECKNX M OMONOrMyYeckMx nokasaTerien Mo4yBbl, KONIMYECTBO U KayecTBO
YpOXas 30HanbHbIX CEMNbXO3KYNnbTyp.

Ona pocTmwxkeHus eguHCTBa Mexay pesynbTaTamu U3MEpPEeHWn N MUHUMU3auun
CUCTEMATUYECKON COCTaBNAOLLEN MNOrpeLlHOCTel CoaepXaHus B Mo4YBe MNOABWXHbIX (hopM
M3/TM (B aKCNEeOULUNOHHBIX 1 CTaUMOHapHbIX UCCNeaoBaHMsAX) onpeaensny Ha ogHoM npubope
- aTomHo-abcopbumoHHOM cnekTpodpoTomeTpe "CatypH-4". T[lonydeHHyilo B 3-kpaTHoWM
NOBTOPHOCTU aHaNUTUYECKY0 MHOPMaLMIO CTaTUCTUYECKn obpabaTbiBanu ¢ MCNONb30BaHNEM
MOZYIen KOppensunmoHHOro, PerpecCMOHHOIO U ANCMEPCMOHHOINO aHann3oB B pamMKax naketa
Statistica 10.0 ¢ nogTBEPXAEHNEM OOCTOBEPHOCTM.

[ns noctpoeHus kapTocxeM Ha ocHoBe 'VIC ncnonb3oBanu reoctaTMcTUHECKUA METOA
uccregoBaHUs  —  KPUTMHE - (CTatucTuyeckass Bepcusl  MHTepnondumu). B kayectse
KapTorpaduyecKkon OCHOBbI MCMOMb30Banu kapTy NoyB YKkpauHbl MacwTtaba 1 : 2500000 (nog
pegakumnen H.K. Kpynckoro), pervoHanbHble kapTbl Macwtaba 1 : 200000 (mog pepakumen
H.K. Kpynckoro) un kapTy «[louBeHHO-3konorm4yeckoe panioHupoBaHue YkpauHbl» 1:6000000,
nog pepakumen H.W. Monynana, B.B. Conosbs, B.A. Bennuko. [Ona yTOYHeHus rpaHuy
aAMMHUCTPATUBHBIX PaNOHOB, HACENeHHbIX TMYyHKTOB W CEeTM [OpOor, WCNonb3oBanu
Tonorpadudeckne kapTbl macwtaba 1: 200000. Knaccudwmkaums nNpOCTPaAHCTBEHHbIX
OaHHbIX OCYLLeCTBNAMacb rpynnupoBaHMeEM UUGPOBLIX 3HAYeHWN OAHOro atpubyTta
(copgepxanna M3 n TM).

MonyyeHHble pe3ynbTaTbl MCCNegoBaHMM ObinyM  UCNOMNb30BaHbl Anst pas3paboTku
Hay4yHO OOOCHOBAHHOW CWUCTEMbl OLEHKM KayecTBa TEXHOTMEHHO 3arpsA3HEHHbIX MO4YB MO
COAEPXaHWIO TSHKENbIX METarnoB.

4. KoHuenTyanbHbIN noaxon K 60HUTUPOBKE NMOYRB MO COAEPXKAHUIO TsXKeNbIX
MeTannos

YuuTbiBas, YTO 3arpsa3HEHne MoYvB TSHKENbIMU MeTannamu B YKpamHe MMeeT o4yaroBoe
pacnpocTpaHeHue, a nrnowagb 3arpA3HeHHbIX C.-X. 3eMeNb COCTaBMseT NUlb HebOonbLUyo
YacTb OT obwen nnowagn NaxoTHbIX MOYB CTPaHbl, HAM NPEeACTaBNAETCA BMOMHE NOrMYHbIM
ucnonb3oBaTb TPagMLUOHHbIE anropuTMbl OLEHUBAHWS HEraTMBHbIX MapameTpoB MOYB, T.€.
y4uTbIBaTb OTpULATENbHbIN 3(EKT TOKCUKAHTOB C NOMOLLBIO MONPAaBOYHbLIX KO3(PULMEHTOB.

OpyruMm HemanoBaXHbIM BOMPOCOM B OLEHUBAHUM TEXHOrEHHO 3arpsi3HEeHHbIX MOoYB
ABNAETCA HECOOTBETCTBME MeXAy COoAepXaHueM AOCTYMHbIX (hOpM TsXKemnblX MeTannoB B
noyse U pacTteHusx. B nepByw ouvepenp, peyb uOeT O CNOCOOHOCTU BbipalLMBAEMbIX C.-X.
KynbTyp HakannmMeatb TM u3 okpyxatoLen cpefbl BONM3n oLeHNBaeMow noYsbl (aTMOCHEPHbIN
BO34yX, OCafKu, CTOYHble U opocuTernbHble BoAbl). Tak, pesdynbTaTbl HaWWX UCCreLoBaHUN,
npoBefdeHHblx B TeyeHne 10-15 net B 30Hax aTMocdepHbiXx BbIOPOCOB NpeanpuUATUn
SHEPreTM4YEeCKon N XMMNYECKON NpoMbILLIeHHOCTM (3MneBckas TennoanektpoctaHums (TOC) u
ABOEEBCKMMN  KOKCOXMMMUYECKUA  KOMOMHAT), CBUOETENbCTBYIOT 00  a3pOTEXHOreHHOM
nponcxoXxaeHum n3bbiTouHoro cogepxanust Fe, Cd, Ni, Cr, Pb 1 Cu B pactutensHon npoaykumm
npu OTHOCUTENBHO HEBLICOKOM codepxaHun TM B nousax (Puc. 1, 2).

UN3bbITouHoCTb cogepxaHusa Cr, Ni u Pb B nouyBax w pacteHusx onpegensanmu
OTHOCUTENbLHO MpeaenbHO JonycTMMon koHueHTpauun (MOK) unu makcumansHO AONYCTUMOrO
ypoBHa (MAY), Cd u Fe - Toneko MAK B npoaoBonscTBEHHOM chipbe 1 MY B kopMax Ans C.-X.
XMBOTHBbIX (M3-3a OTCYTCTBUSI COOTBETCTBYOLLMX HopMmaTmeoB K B noysax).

B pesynbtaTe aTo paboTbl Mbl MPULLNN K BbIBOAY, YTO OCYLLECTBIIEHWE Mpouenyp
OUEHKU U cepTUdUKauuM 3emeslb C.-X. HasHadeHus TpebyeT o6si3aTenbHOro BKIOYEHMUS
aHanu3oB TEeCT-pacTeHW MO 3JKOJIOrO-TOKCMKOMOrMYECKMM MoKa3aTensM, MOCKOMbKY W3-3a
HecoBepLUEHCTBa MOYBEHHOW AMArHOCTMKM HEBO3MOXHO TOYHO OLEHWUTb PUCKM 3arpA3HeHus
pacTUTENBLHOINO Cbipbs. TecTupoBaHMe pacTeHnn Ha cogepxaHne TM Takke nossonseT Aatb
OTBET Ha ApPYron BOMpOC: «MMEET N CMbICI OTAENATb NPUPOAHOE NMPOUCXOXKAEHNE aHOMAIbHO
BbICOKOrO COAEPXaHUsl TShKenblX MeTanfoB B MOYBaxX OT aHTPOMOreHHoro?». [naBHbIMK
MHAMKaTOpamMun 30eCb SABMSATCA peakums C.-X. KynbTyp U ypOBEHb HakomnneHus B HUX TM, To
€CTb, KONMMYECTBO 1 Ka4eCTBO Ypoxasi.
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Puc. 1. TexHo2eHHOe 3agpsA3HeHuUe mshxesbiMU Memariamu oo esnusHueM eblbpocoe 3muesckol TOC,
% om obuweli ninouwjadu obecredosaHusi ¢ codepxaHueM msxensix Memarnos ssiwe NAK (MAY)
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Puc. 2. TexHOo2eHHOe 3a2psi3HEHUE MsKerbIMU MemaJinamu rnod enusiHuemMm eblbpocos AsdeescKkozo
KOKcoxumuyeckoz2o kombuHama, % om obuweli nnouwiadu obcredosaHusi ¢ cooepxxaHUeM msiKesbIX
memarnnos ebiwe MNAK (MAOY)

O™ wn pgpyrme acnektbl ObiNM  3anoXeHbl B OCHOBY pas3paboTkum  HOBOro
KOHLIeNTyanbHOro noaxoda K OGOHUTUPOBKE MOYB MO COAEPXaHWKO TSHXKENbIX MeTansfoB B
YkpauHe. [ToMnmo Bblile YNOMAHYTOrO UMEET CMbICH YYNThIBaTb crieayowmne akTopsl:

1. PacnpocTpaHeHHOCTb TeX WM WHbIX BuMaoB TM Ha TeppuTopuM OLIEHMBAHUS,
Hannyne CcOOTBETCTBYIOLLEN HOPMaTMBHOM 6asbl, BO3MOXHOCTb MOMy4YEeHUss U OOHOBMEHUSA
MaccuBOB haKTMYECKMX AaHHbLIX MO BCeN NMNoLiaan OLueHMBaEMbIX C.-X. 3€Mefb;

2. BnuaHne otaenbHbix M3/TM Ha nnogopoawe nouyBbl, NPOM3BOAMTESNIBHOCTL C.-X.
KyNnbTyp, KAa4eCTBO ypOXasl, XMU3HeOeATENbHOCTb U COCTOSIHME 300POBbS XKMBbIX OPraHM3MOB
(MUKpPOOPraHn3moB, pacTEHUN, XMBOTHbLIX U OAEN) MOXET OblTb HE TOMBbKO HEraTUBHBLIM, HO U
NnonoXxutensHbiM. Hanpumep, peyb uaeT O TakMx MeTannax, Kak medb, UMHK, KobanbrT,
MOnMOAEH, XpOM, KOTOpble B HEDOMbLUMX KOHLUEHTpauuax asnsiTcs M3, HeobxoaumbiMu anis
HOPMaIbHOro pocTa 1 Pas3BUTUS KUBbIX OPraHN3MOB;

3. BoamoxHOEe Hamnuune nonMaNeMeHTHOro 3arpsi3HeHUs1 NMoYB U pacTEHUEBOLYECKOMN
NPOAYKUUN NOL4 AEWCTBUEM 3IMUCCUUN NPELNPUATUA U, KaK CrneacTBue, SIBIEHUS CUHEpPrnaMa u
aHTaroHn3Ma pasnuyHbIX 3arps3HMTENeN, a Takke NOABWXKHOCTb, Buonornyeckasi 4OCTYNHOCTb,
(PUTOTOKCUYHOCTb PasNNYHbIX coeguHeHnin TM 1 TonepaHTHOCTb C.-X. KynbTyp K BO34ENCTBUIO
TOKCUKAHTOB;

4. PasnunyHble NoTpebHOCTM pacTeHUn B MUKPOSNEMEHTaAX U 0CODEHHOCTM HAKOMMeHUs
MeTansnoB OTAENMbHbIMU BMAAMU C.-X. KyNbTyp, YTO npegnonaraet HeobxoaMmocTb Bbibopa
OCHOBHBIX KyNnbTyp ANs pacyeTa obLero 1 YacTHbIX OOHUTETOB MOYB;
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5. CnocobHOCTb C.-X. KynbTyp Hakannmeatb TM U3 OKpyxawwen cpegbl BOKPYr
OLeHVBaeMoK NoyBbl (aTMOCHEPHbLIA BO3AYX, OCaAKWU, CTOYHbIE U OPOCUTENBHBIE BOAbI);

6. Hanuume pasnuyHblx MeTOdoOB onpedeneHus cogepxavusa TM B nmodysax.
Heobxogumbl MeToAbl, UMEKLLME LUMPOKOE pacrnpoCTpaHeHUe Ha Tepputopun YKpauHsbl,
[OCTaTOYHO COBPEMEHHbIE, KOTOPbIE MPUMEHSIIOTCS Kak Haykow, Tak U Npou3BoACTBOM, Gonee
U MEeHee TOYHO OTPaXkarT KONMMYECTBO OMONOrMYECKM AOCTYMHBIX PACTEHUAM COEOUHEHUN, U
Mo KOTOPbIM Yyxe cobpaHO AOCTaTOYHOE KONMMYECTBO MacCoOBbIX AaHHbIX Mo cogepxaHuio TM B
noyeax M X KynbTypax Ha Tepputopum YkpauHbl. [MoaTomy Ans uenerr GOHUTMPOBKM MOYB
YKpanHbl cenvac uenecoobpasHo OpPUMEHTMPOBATLCA Ha MeTodbl aTOMHO-abcopOLUMOHHON
CNekTpoOTOMETPUN C NCNOMb30BaHMEM BydepHON aMMOHUNHO-aLeTaTHOM BbITsbKKM ¢ pH 4,8
no ACTY 4770.1-4770.9 ana no4sbl; MBU 31-497058-016 n anga pactutenbHOW NPOAYKLMM.

7. BycbepHass cnOCOBHOCTb MOYB MO  OTHOLIEHUID K  TSKEMbIM — MeTannam,
XapakTepusyoLas BO3MOXHOCTb MOYBbI MOAAEPKMBaTL coAepxaHue BuodoCTynHbIX OpM
3TMX 3NIEMEHTOB Ha OTHOCUTENIBHO MOCTOSIHHOM YPOBHE M MPOTUBOCTOSITb BHELLIHUM (paKTopam
BO3ENCTBMS, HanpaBieHHbIM Ha CMELLEHNE 3TOrO YPOBHSI.

8. BosamoxHOCTb  pasbaBrneHunss  (CMelIMBaHUSA)  CenbXo3npogykuuu,  MMEeloLen
ypeamepHoe M OedVLUMTHOE COAEPKaHWE MUKPOINIEMEHTOB AN OOCTUXEHUS ONTUMarbHOro
KayecTBa M COXpPaHEHUS BO3MOXHOCTW MWCMONb30BaHUS 3arpsi3HEHHbIX MOYB B arpapHoOM
Npon3BOACTBE.

9. YHuBepcanbHOCTb CUCTEMbl OLEHKM KayecTBa TEXHOTEeHHO 3arps3HeHHbIX MO4YB Mo
COAEPXaHWIO TSHKENbIX MeTansoB, YTO MO3BOMUT MPUMEHSATb €€ C pasfMyHbIMU MeToauKaMu
BOHUTMPOBKN MOYB.

Bce nepeuncneHHble ycnoBusi Mbl NocTapanucb y4ecTb npu paspaboTke anropytMoB
OLEHKN KayecTBa MO4YB MO coAaepxaHuio Taxenbix meTtannos (Puc. 3). B ganbHeviwem Ha
OCHOBe 9TOoro anroputma OygeTt paspaboTaHa yHuBepcanbHas cuctema (Cepusi OLEeHOYHbIX
WwKan) MoanuKaLMOHHbIX KpUTEPMEB Ha codepXaHue TsKemnblX MeTannoB B Mo4vBax MallHu,
CEHOKOCOB M NacTOumLWl, pacnpedeneHHbix Mno krnaccam OydepHOCTM MNoYB OTHOCUTENBHO
TSKENbIX METANMOB AN Lenew obLien n YacTHOW GOHUTMPOBKN MOYB.

Tonpasounvlii ko3 puyuenm Ha noausiemenmuoe 3acpsasHerue noug TM

Tonpasounvie koappuyuenmor Ha 3aepssuenue nowe TM

Tomepu ypooicas c.-x. Kynbmyp
noo enusruem TM

3aepaznenue c.-x. coipvsi TM

Ypoorcaii c.-
X. Kyismyp
Ha oHOBbIX
nougax
(xonmponv)

Ypoorcaii c.-x.
KyIbmyp Ha
3a2PAIHEHHbIX
TM noueax

Puc. 3. Anzopumm oueHKU Kadecmeaa ro4e rno codepxaHuto msixxesbiXx Memarsnos (cxema)

Bosmoorcnocmo pasbaenenus 0ns
00CMUINCEHUS ONMUMATILHO2O
cooepoicanus TM

—— V¥

Yucmoe 3acpaznen- IJIK unu
c.-X. noe TM MY na
coipbe C.=X. cbipbe cooepacanue
™ 6 c.-x.
npooyKyuu
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The system for assessment of anthropogenic contaminated soils on heavy metals
content

A.l. Fatjejev*, E.B. Smirnova*

NSC “Institute of Soil Science and Agrochemistry Research named after O.N. Sokolovsky”, Kharkiv, Ukraine
*E-mail: fateev.ohrana@gmail.com; k_smirnova@meta.ua

The aim of the review article is to present a new conceptual approach to the soil quality assessment by the content of
heavy metals in the modern context of soil quality and soil health concepts. The article shows the main problems of
contaminated soil assessment in Ukraine and suggests the best ways of solving them from the point of the authors view.
The new assessment system proposes the development of a modification criteria series for general and individual soil
indexes, taking into account the buffering of soils, the presence of different pollutants, synergism, antagonism and
bioavailability of heavy metals, crops tolerance and the possibility of mixing and diluting plant products with excessive
and deficient trace elements content. The authors proposed to use the yield quality criteria by ecological-toxicological
indicators in the algorithms for calculating soil indexes. Unlike soil diagnostics, plant testing allows to determine
precisely the areal of phytotoxic industrial emissions and to identify soil areas where it is difficult or impossible to obtain
uncontaminated agricultural products.

Key words: heavy metals; trace elements; micronutrients; soil quality; soil health; soil assessment; soil contamination;
food security; test plants.
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