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MpeaucnoBune

Llenn, OCHOBHbIE MPUHLMMBLI M NOPSIAOK MpoBeAEeHUst paboT N0 MEXrOCyAapCTBEHHOW CTaHgapTusauuu
ycraHosneHol MOCT 1.0-92 «MexrocyaapcrBeHHass cucrema crangaptusaumn. OCHOBHbIE MOSIOXKEHUA» W
FOCT 1.2-2009 «MexrocynapcrBeHHas cuctema craHaaptusayuu. CrtaHaapTbl MeXroCyaapCTBEHHblE,
npasuna W pekomeHAaLMu MO MEXroCyAapCTBEHHOW cTangaptusauuu. Mpasuna pa3paboTku, NpUHATUSA,
NPUMEHEHUNA, OGHOBMNEHUS] U OTMEHDI»

CBegeHunA o cTaHpapre

1. NOArOTOBJIEH ®eaeparnbHbiM rocyaapCTBEHHbIM YHUTAPHBIM NpeanpusaTuem «Bcepoccumnckui
Hay4YHO-UCcneaoBaTeNnbCKUA LEHTP CTaHaapTu3auuu, nidopmauumn n ceptudukaumn Cbipbs, matepuarnos
u BewectBy (Pryf «BHULCMB») Ha ocHOBEe COBCTBEHHOr0 ayTeHTUYHOTO NEPEBOAA HA PYCCKUI A3bIK
PYKOBOAALLETO AOKYMEHTA, YKa3aHHOTO B NyHKTE 5

2 BHECEH ®eaeparnbHbIM areHTCTBOM N0 TEXHUYECKOMY PErynMpOBaHUIO U METPONOTMK

3 NPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAApTUsauuu, MeTponorMn u ceptudmkauumm
(npotokon ot 20 okTA0ps 2014 r. Ne71-)

3a NpuHATHE NPOrosiocoBarsu:

Kpatkoe Koa crpaHbl no MK CokpaweHHOe HauMeHOoBaHue
HanMeHoBaHue (UCO 3166) 004 — HaUMOHAaNbHOro opraHa no
ctpaHnbl no MK 97 cTaHgapTusauuu

(UCO 3166) 004 — 97
ApmMeHus AM MuHakoHOMUKM Pecnybnuku ApmeHus
Benapycb BY Foccrangapt Pecny6nukn Benapych
Kuprusus KG KblproiactaHgapt
MongoBa MD Monaosa-CtaHgapt
Poccusa RU Poccranaapr
YkpauHa UA MuH3aKOHOMPA3BUTUA YKpauHbI

4 TMpukasom degepanpHOro areHTCTBa N0 TEXHUYECKOMY pPerynupoBaHuio u Mmetponorun ot 20
Hos0pA 2014 r. Ne 1699-cT mexrocyaapcrBeHHbiin ctaHgapT FOCT 33043-2014 BBeaeH B AelCTBME B
KayecTse HauuMoHanbHOro craHgapta Poccuiickon ®eagepauyun ¢ 1 asrycra 2015 .

5 Hacroawwmn craHgapt uaeHTuYeH mexayHapogHomy aokymeHty OECD, Test No 312:2004 Leaching in
Soil Columns (O3CP, TecT Ne 312:2004 BbiMblBaHWE U3 NOYBEHHbIX KOSIOHOK).

MNepeBog ¢ aHrMMINCKOro A3blka (en).

CteneHb cooTBeTCTBUA — nageHTuyHas (IDT)

6 BBE[JEH BIMEPBbIE

UHbopmayusi 06 USMEHEeHUAX K Hacmoswemy cmaHOapmy nybnukyemcs 6 exeeo0HOM UHOPMaLUOHHOM
yKkasamene «HauyuoHanbHble cmaHOapmbl», @ MeKCm USMEHEeHUU U ronpasoK — 8 eXeMeCA4YHOM UHGOpMaLUOHHOM
yKkasamene «HauuoHanbHbie cmaHOapmbl». B criydae nepecmompa (3aMeHbl) Unu ommeHbl Hacmosaujeao cmaHdapma
coomeemcmeyouiee yeedomneHue Oydem  OnMyONUKOSaHO & ©XeMeCAYHOM UHPOPMAaUUOHHOM yKasamene
«HauuoHanbHble cmaHdapmbl». Coomeememsyrowias UHGopMayus, yeedoMIeHUe U MeKCmbl pasMewaomes makxe e
UHGopMayuoHHol cucmeme obwezo nonb3oeaHus — Ha oguyuanbHoMm cailme ®edepanbHogo aseHmemea no
MexHUYecKoMy peaynuposaHuo U Memponoauu & cemu ViHmepHem
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B Poccuiickoii Pepepauum HaCTOAWMWA CTaHAAPT He MOXET ObiTb MOMHOCTBIO WAM YaCTUYHO
BOCMNPOW3BEAEH, TUPAXUPOBAH M PacnpoOCTPaHEH B KayeCcTBe oduumMansHOro u3gaHus 6es paspeLueHus
depepanbHOro areHTCTBa No TEXHUYECKOMY PErynMpOBaHUI0 U METPONOrUn
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BBepeHue

XuMuyeckue BeLLECTBA MOTYT MONaAaTh B NOYBY 3a CYET UX NPeAHAMEPEHHOTO BHECEHUS (Hanpumep,
arpoxuMuKaTbl N NECTULUAbLI) MKW ONocpeoBaHo (Hanpumep, co CTOMHLIMW BOAAMMU, OCAAKAMMU CTOYHBIX
BO/Z, C MbiNbl0 M ocagkamu). [N OLEHKM pucka 3TUX XUMMUKATOB BAXKHO YCTAHOBUTb WX MOTEHLMANbHYIO
BO3MOXHOCTb K TPaHchopmaumm B noyse u Kk murpauum B 6onee rnyGokue ¢nom nouyBbl (BbIMbIBAHUIO) U, B
uTore, K NONagaHuio B rPYHTOBLIE BOAbI.

CyLLECTBYIOT HECKONbKO NnabopaTtopHbIX METOAOB OLEHKM MUIpauMn XMMUYECKUX BELLECTB B NOYBE,
Hanpumep, MOYBEHHAs TOHKOCIOWHAsA XpomaTorpacdus, NOYBEHHaAA TOSNCTOCNONHAA Xpomarorpadus,
MOYBEHHAsA KOMOHOYHas xpomarorpacdmsa M aacopOUMOHHO-AecopOUMOHHbIe usMepenuna [1], [2]. OnA
HEWOHM3NPOBAHHLIX  BELECTB  KO3UUMEHT pacnpeaeneHusa n-oktaHon/soaa  (Pow)  nosBonsiet
npeaBapuTenbHO OLEHUTL MX aACOPOLMOHHLIN NOTEHLMan u NnoTeHuman K BbiMbiBaHuio [3], [4], [5].

MeToa, onucaHHbIi B AaHHOM CTaHjapTe, OCHOBAH HA KOMOHOYHOW Xxpomarorpadmum nous
HapyLUeHHOro cnoxenunda. Ona wusydyeHusa (a) npouecca murpauuum Tectupyemoro Beulectea unu (6)
NPOAYKTOB €ro TpaHcdopmauun (OnbITbl C COCTAPEHHbIMWU OCTaTkamu) B NOYBAaX MCMONbL3YIOT ABa TUNA
9KCMEPUMEHTOB B KOHTPONMPYeMbIX NabopaTopHbix ycrousix'. MeToa 6asupyetcst Ha CyLLECTBYIOLLMX
pykosoacTsax [6], [7], [8], [9], [10], [11].

Tunbl NOYB U WX KONMYECTBO, UCMOMbL3YEMbLIX B 3TOM TECTe, pernaMeHTupyetcs pesynbraramu
CogewwaHua O3CP no Bonpocy oTbopa NoYB U AOHHLIX OTAOXEHUI, cocTosiBwemca B Benrmparte (Utanus)
B 1995 rogy. Tam >ke noAroToBneHbl pekomeHaauum no otéopy, o6paboTke u xpaHeHuio npob noue Ans
9KCMEPUMEHTOB NO BbIMbIBAHUIO.

D KonoHOuHble 9KCMIEPUMEHTbI C MecTUUMAAMM MOFYT AaTb MH(OPMALMI0 O NOABUKHOCTH
TECTMPYEMOro BEeLIeCTBA W NPOAYKTaxX €ro TpaHcdopmauum U TemM CamblM AOMONHUTL COPBLMOHHBbIE
uccneaoBaHus.

1]
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M EXTOCY.APCTBEUHHB U CTAHJJAPT

METOAbI UCNbITAHUA XUMUYECKOW NPOAYKLMW, NPEACTABNAIOLLENA ONACHOCTb
JNsl OKPY>KAIOLLIEW CPEbI

BbiMbIBaHME U3 NOYBEHHbLIX KOMTOHOK

Testing of chemicals of environmental hazard
Leaching in Soil Columns

[Nata BBepeHna — 2015—08—01

1 O6nacTb NnpuMeHeHus

HacTosiwmin crangapt ycraHaBnuBaeT METO[ ONpeaeneHMss CnoCOGHOCTM XUMWYECKUX BELLeCTB
BbIMbIBaTLCS 3 MOYB.

2 TepMUHbI 1 onpeaerneHus

B HacTosiLeM cTaHhapTe NPUMEHUMbI TEPMUHBI CO CRIEAYIOWUMU ONpeAENeHUAMMN:

2.1 cocTapeHHble ocTtaTku B nouBe (aged soil residue): Tectupyemoe BeLUECTBO U NPOAYKTHI €ro
TpaHChOpMaLMmM, HaXOAALWMECA B NMOYBE NOCNE BHECEHUA U MOCNEAYIOWEro 3a HUM nepuojaa A0CTaToOYHO
ANUTENBHOTO ANSA NPOoTEKaHWs NPOLEeCCOB MUrpauum, aacopbuum, metabonuama n auddysnm, M3MEHAIOLLMX
pacnpeaeneHue U XMMU4ecKyio Npupoay BHOCMMOIO XMMMUYECKOro BellecTsa [1].

2.2 mopenbHble ocagkm (artificial rain): PactBop 0,01 M CaCl, B AUCTUNAUPOBAHHOW WK
GuANCTUNNPOBAHHON BOAE.

2.3 cpeaHee paccTofiHMe BbIMbIBaHUA (average leaching distance): HwxHaa rpaHnua cermeHta
noyBbl, FAe KYMYNSTUBHbIA BbIX04 BewlectBa cocraensetr 50 % ot ero o6uwero Bbixoga (B 0ObIYHOM
9KCMEPUMEHTE MO BbIMLIBAHWIO) WNM HWKHAS TPaHULA CerMeHTa MouBbl, A€ KYMYMSATMBHBIA BbIXOA
BewlecTBa coctaBnsaeT 50 % OT coaepaHua B CNOe COCTapEeHHbIX OCTATKOB [2].

2.4 cdunbtpar (leachate): BoaHaa asa, nNpOCOUMBLLAACA Yepe3 MOYBEHHbIA Npochunb UnNu
NOYBEHHYIO KONMOHKY [1].

2.5 BbiMbiBaHue (leaching): MNpouecc, npu KOTOPOM XUMUYECKOE BELUECTBO ABMXETCA BHM3 NO
NOYBEHHOMY NMPOCUIIIO UM NOYBEHHON KONOHKe [1].

2.6 pacctosiHme BbiMbiBaHuA (leaching distance): Cambiii rnyGokuii cermMeHT nouBbl, rae nocne
npouecca BbiMblBaHUsi 0BHapyxmuBaeTca Gonee 0,5 % BHECEHHOr0 TECTUPYEMOrO BeLlecTBa MNU €ero
COCTapEHHbIX OCTaTKOB (3KBUBANEHTHO rMy6uHE NPOHUKHOBEHUS).

2.7 npegen odbHapyxeHua (limit of detection—-LOD) u npenen KOnu4yeCTBEHHOro onpeaesieHuA
(limit of quantification—-LOQ): Mpeaen o6HapyxeHusi (LOD) sIBNsieTCA KOHUEHTpauuel BelecTBa, Huxe
KOTOPOW BELLECTBO HEmNb3s OTAMYMTb OT aHanuTuyeckux apredakToB; npeaen KONMYECTBEHHOrO
onpeaeneHus (LOQ)-kOHLEHTPaLUWSA BELIECTBA, HMKE KOTOPOW KOHLIEHTPaLUUA He MOXET ObiTh onpeaeneHa
C HeOOXOAUMOM TOYHOCTLIO.

2.8 oTHocuTenbHbIn KO3(puuneHT noasmxkHocTu (relative mobility factor—RMF): PaccrosiHue
BbIMbIBAHUS TECTUPYEMOTO BELLECTBA, CM/PACCTOSTHUE BbIMbIBAHUS BELLECTBA CPABHEHUS, CM.

2.9 TecTupyemMoe BellecTBo (test substance): Jlo6oe BewecTBO, kak MCxoAHOE, TaK U NPOAYKTbI €10
TpaHcdopmaunu.

2.10 npoaykTbl TpaHcdopmauum (transformation product): Bce BewecrBa, o6pasyiowmecs B
pesynbtate GUOTUYECKMX UNKM abuoTUYECKUX peakuuil TpaHchopMaLum TECTUPYEMOTO BELLECTBA, BKOYas
CO;, M HaxodsLLMECs B CBA3AHHbIX OCTaTKax.

2.11 nouysa (Soil): CmeCb MMHEpanbHbIX U OPraHUYECKUX XUMUYECKUX KOMMOHEHTOB C BbICOKUM
coepxaHuem yrnepoaa, a3ota u BbICOKON MONEKynsApHON MacCoi, 3acenieHHas MUKpOOpraHuamamMm; novea
MOXeT ObITb UCNOMb30BaHA B KCMEPUMEHTE B ABYX COCTOSIHUSIX:

-HEHapYyLIEeHHOM, KaKk OHa pa3BuBanacb BO BPEMEHW, C XapaKTEPHbLIMU MOYBEHHLIMU TOPU3OHTAMM,
XapakTepHbIMU ANA pas3nUYHbIX TUMOB MOYB;

-HapyLEHHOM, Kakoe OObIYHO BCTPEYAETCA HA NaxOTHbIX y4acTKax, UNK KOraa novBeHHble obpasubl
OTOMPAIOT BblKaNbIBAHMEM ANt UCNOMb30BAHUA COMMACHO PyKOBOACTBY [2].

M3paHue opmumnanbHoe
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3 MpuHUMN TecTa

KOnoHKu, W3roTOBMEHHbIE M3 MOAXOASALLEro WHEePTHOro maTtepuana (CTEkno, HepXxaserowas cranb,
anioMuHui, TednoH, MBX u T.4.), 3anOnNHAIOT NOYBOM, 3aTeM HACLILAKT BOAOW, HAYMHAIOT NPOMbIBaTb
«MoenbHbIM Aoxaemy (CM. onpeaerneHus B NyHKTe 2) U AaloT BOAE CTeYb. 3aTem Ha NOBEPXHOCTb KaXaow
MOYBEHHOW KONOHKM HAHOCAT TEeCTUPYeMOe BeLLUEeCTBO W/MNKU COCTapeHHble OCTaTku TEeCTUPYeMOoro
BewecTBa. [1OTOM MOYBEHHbIE KOMOHKW MPOMBIBAOT «MOAENbHbIM A0XAEeM», a MPOMbIBHYIO BOAY
(dbunbTpaT) cobupatot. Mo OKOHYaHWMKM nNpoLiecca NPOMbIBKM NOYBY YA ansioT U3 KOMOHOK U pa3fensioT Ha
HeoGxoAuMoe KONMYEeCTBO CErMEeHTOB B 3aBMCMMOCTM OT 3agad dkcnepumeHTa. Kaxabii MOYBEHHbIN
CerMeHT u unbTPaT 3aTeM aHaNU3UPYIOT Ha HanuMuue TeCTUPYeMOro BellecTBa U, NMpu HeoBX0aMMOCTH,
NpoAYKTOB €ro TpaHcopMauuy Unu Apyrux UHTEPECYIOLIMX BELLECTB.

4 NpMMeHNMOCTb TecTa

MeTog I'IPVIMGHVIM K TecTupyembiM BellecTsaM (6e3 paauoakTMBHON METKM MNKU C METKOW, HanpuMmep,
no usotony '“C), ANA KOTOPbIX CYLLECTBYIOT aHanUTUYECKME METoAbl, 0Gnajaowme HeOoGXOAMMOI
TOYHOCTbIO U YYBCTBUTENBHOCTLIO. MeToa HE NPUMEHUM AN BELWECTB, KOTOpPble UCNAPSAIOTCA U3 MOYBbI U

BOAbl U, TAKUM 06pa30M, He OCTaloTCca B NoYBE U/unu unbTpare B yCNoBUAX AaHHOTO SKCNEpUMEHTA.

5 UHcpbopmauumsa o TecTupyemom BelllecTBe

5.1 [Ons uM3MepeHus MOABWXKHOCTM BELUECTB B MOYBEHHbLIX KOMOHKAX MOryT WCNONb30BaTbCA
TecTupyemble BellecTBa 6e3 paguMoakTMBHON METKM uUnu C MeTkou. MaTtepuan ¢ paguoakTMBHOM METKOW
HeobXxoAUM NpU N3y4eHUU NPOAYKTOB TpaHchopMaLmMmM TECTUPYEMOTO BewlecTBa (COCTapeHHbIX OCTaTKOB) U
onpeaeneHns 6anaHca Macc. PekomeHayeTcs MeTka no u3otony '“C, HO BO3MOXHO WCMONb3OBaHUE U
Apyrux usotonos: °C, N, *H, *P. MpeanoututenbHee MeTky NOMeLLaThb B HanGonee CTaGUNbHYIO YacTb
MOMeKynbl. YncToTa TECTUPYEMOrO BELLECTBA AOMKHA ObITh HE HXKE 95 %.

5.2 BOnbLMHCTBO npenapaTtoB AOMMKHO M3yyaTbCsl B BUAE ONpeaeneHHbIX Bewects. OaHako Ans
NecTUUMAOB NPU U3Y4YEHUU BbIMbIBAHUSI BO3MOXKHO UCMONb30BaHUE NpenapaTtuBHbix dopm. MccnegosaHue
JeiicTBytoLLlero BellectBa 0COGEHHO HeobxoaAumo, ecnu npenapaTuBHaa ¢opma MOXeT BAMATb Ha
CKOPOCTb BbICBODOXIEHUs BeLlecTBa (Hanpumep, FpaHyNMpPOBaHHbIE npenapaTtel UNM npenapatbl C
KOHTPONMpPyeMbIM BbICBOOOXAEHMEM). [AnA ONbITOB C BbiIMbIBAaHWEM COCTapeHHbIX OCTaTKOB HeoB6XxoauMo
MCMOMNb30BaTh YUCTOE UCXOAHOE TECTUPYEMOE BELLECTBO.

5.3 Mepea BbINONMHEHWEM TecTa NO BbIMbIBAHUIO B MOYBEHHLIX KOMOHKax TpebyeTcs cneaylowas
MHOopMaLms 0 TECTUPYEMOM BELLECTBE:

a) pacTBOpumMoCTb B Boae [13];

b) pacTBOPUMOCTL B OPraHUYECKMX pacTBOPUTENSX;

C) paeneHune napa [13] u KoHcTaHTa FeHpw;

d) koacpdhuumeHT pacnpeaenexnus n-okraHon/soaa [13];

e) koacbpuumeHt agcopbummn (Kd, Kf unm Koc) [13];

f) aaHHble no rmaponuay [13];

@) KOHCTaHTa auccoumauumn (pKa) [13];

h) aspoGHasn u aHaspo6Has TpaHcopmaumsa B novse [13].

MpuMedaHue-TeMnepatypa, Npy KOTOPOI NPOBOZUNNUCE 3TU U3MepeHUs, AoIMKHa BbITb ykazaHa B oTyeTe.

5.4 Konn4ecTBO TECTUPYEMOro BELLECTBA, BHECEHHOr0 B MMOYBEHHbIE KOJIOHKM, AOIMKHO ObiTb
[OCTaToO4HbIM Ansi OGHapYXEHUS Kak MUHUMYM 0,5 % OT BHECEHHOW A03bl B KaXAOM OTAENbHOM
MOYBEHHOM CerMeHTe. [ns nectuuua KOMUYECTBO BHECEHHOr0 TECTUPYeMOro BeLlecTBa MOXeT
COOTBETCTBOBaTH MakCUMAarbHOW PEKOMEHAYEMON HOPME €ro OJHOKPaTHOIO NMPUMEHEHUS.

5.5 [Ins onpeaeneHus KOnu4yecTea TECTUPYEMOrO BELLECTBA U, Npu HEOOXOAUMOCTM, NPOAYKTOB €ro
TpaHcdopmauum B NoYBe U punbTpaTe HEOOXOAMMO NPUMEHATb MOAXOASALUMIA aHANMUTUYECKUA METOoa C
M3BECTHOW TOYHOCTBIO, pas3pelleHMeM W  YyBCTBUTENIbHOCTBIO. Takke AOMKeH ObiTb WU3BECTEH
aHanuTuyeckuin  npegen obOHapyXeHus TECTUPYEMOro BELeCTBA W OCHOBHbIX MPOAYKTOB  €ro
TpaHcgopmMauun (06bIMHO ANsi BCex NpoAyKToOB TpaHcdopmaumu, kotopble coctasnsaoT 10 % u 6onee ot
BHECEHHOW A03bl) (CM. NYHKT 7.2.2).
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6 BewecTBa cpaBHeHMA

6.1 OnA OUEeHKN OTHOCUTENbHOW NOABMKHOCTU TECTUPYEMOrO BELLECTBA B NOYBE cneayeT NPUMEHATb
BELUECTBA CPaBHEHWA C W3BECTHOW NOABWXHOCTBIO, HAnNpumep, aTpasuH WM MOHYPOH, KOTOpble
paccMaTpuBalOTCsl Kak BELLUeCTBa CO CpefHeW NOABWXKHOCTLIO B NomneBbix ycnoeusx [1], [8], [11]. YTo6bi
npocneaunTb ABMXKEHUE BOAbI B KOMOHKE W MOATBEPAUTL MAPOANMHAMUYECKNE CBOMCTBA NOYBEHHON KOMOHKM,
crnegyeT UCMoNb30BaTb HECOPOUPYIOLLUMECA U YCTOMYMBLIE MOMSAPHbIE BELLECTBA CpPaBHEHUSA (Hanpumep,
TpUTKIA, BpOMUA-WUOH, hryOpecLIEnH, S03UH).

6.2 AHanuTuyeckue CTaHfapTbl BELLECTB Takke MOryT ObiTb WUCNONb3OBaHbI ANl XapakTepuUCTUKK
UMnnM mgeHTUMKaUMM npoAYKTOB TpaHcdopmauun, OOHapyXuBaemblX B NOYBEHHbIX CErMEHTax Wu
duneTpaTax xpomarorpaduyeckrumm, CneKTPOCKONUIYECKUMU UNKU APYTUMU NOAXOAALLMMU METOAAMM.

7 Kputepumn KkayectBa Tecta

7.1 CteneHb U3BneYeHusi

CyMMa NpOLEHTHOro CoaepXaHus TECTUPYEMOrO BELLECTBA, OGHAPYXXEHHOrO B MOYBEHHbIX CerMeHTax
M B MpoweaweM nocne MnpPOMbIBAHUA 4Yepe3 KOMOHKY (punbTparte, COCTaBnseT CTEeNneHb WU3BMEYEHUA
BELUECTBA B KOJNIOHOYHOM 3KCnepumeHte. CteneHb u3BneyeHuss gomkHa Obitb or 90 % no 110 % anA
BELUECTB C paguoakTuBHOM MeTKol [11] n o1 70 % Ao 110 % ans sewects 6e3 meTku [8].

7.2 Bocnpou3BoagMMOCTb U YYBCTBUTESILHOCTL aHANIMTUYECKOro Metoaa

7.2.1 BocnpousBoAnMOCTb aHanUMTUYECKOro MeToda A KONUYECTBEHHOW OLEHKN TeCTUPYEMOrO BeLlecTaa
crnegyeT OueHWBaTh NOBTOPHbLIM @HArNM30M TOFO e 3KCTPaKTa M3 NOYBEHHOro CerMeHTa unu dunbrpara
(cM. nNyHKT 5.5).

7.2.2 TMpepen obHapyxeHusa (LOD) wcnonb3yemoro aHanuTu4eckoro Metoaa Ans aHanusa
TECTUPYEMOro BeLUecTBa U NPOAYKTOB €ro TpaHcdopmauuum AOS/MKEH cocTaBnsaTb He Gonee 0,01 mr/kr
TECTMPYEMOTO BELLECTBA B KAXAOM NOYBEHHOM CerMeHTe unu unbrpate unu He Huxe 0,5 % OT BHECEeHHOW
[03bl B KaXaoM OTAENIbHOM MOYBEHHOM cermeHTe. Mpeaen konuyecTtseHHoro onpeaeneHus (LOQ) aomkeH
ObITb TaKXKe yKkasaH.

8 OnucaHue Tecta

8.1 TecT—cucrema

KonoHku ans u3ydeHus murpaumu (pasgeneHHble unu HepasAeneHHble Ha CEeKUMM) AOIDKHbI ObiTh
N3roTOBMEHbl U3 MHEPTHOro marepuana (Hanpumep, CTEKNo, HepXaBelwas cTanb, anioMUHUIA, TedrnoH,
MBX) ¢ BHYTPEHHUM AWaMETPOM HE MeHee 4 CM M MWHUMAanbHOW BbicOTOM 35 cM. MaTtepuan KOMOHOK
AOmKkeH ObiTb MPOBEPEH HA NOTEHLUUANBbHYIO BO3MOXHOCTb B3aUMOAEWCTBUS C TECTUPYEMBIM BELLECTBOM
nmnu npoaykramu ero TpaHcgopmauuun. Npumepbl NOAXOAAMX CEKLMOHHLIX U HECEKUMOHHbIX KOMOHOK
noKasaHbl B NPUNOXeHUU A.

[na 3anonHeHns n ynnoTHEHUs1 NOYBEHHbIX KOMOHOK UCMONb3YIOT MOXKY, NIYHXXEP U BCTPAXMBATENb.

,U,J'IH HaHEeCeHUA MoAeNibHbIX O0CaAKOB HaA MOYBEHHbIE KOJIOHKUM WUCNONb3yKT MNOpLIEHb WIU
nepucTanbTUYeCKue HacoChl, AyLueBble Hacaaku, OyTeinku MapuoTTa unu npocTblie KanernbHblE BOPOHKU.

8.2 NNa6opaTtopHoe o6opyaoBaHMe U peaKTUBLI

Tpebyetca craHaapTHoe naboparopHoe 060py10BaHME, 8 UMEHHO:

-aHanuTuyeckue npubopobl, Hanpumep, obopyaosanue ana NKX, BOXXX, TCX, Bknioyas Heo6xoaumyio
cUcTeMy AEeTEeKTUPOBAHWUA ANSA aHanu3a BEeLWecTB C paJuOaKTUBHOW METKOW unu 6e3 Hee unum MeToaom
06paTHOro N30TONHOTO pa3BeeHus;

-npubopsbl Ansa naeHTudukauum sewects (Hanpumep, MC, NX-MC, BOXXX-MC, AMP u . a.);

-KMAKOCTHOW CUMHTUANALUMOHHDbIW CHETUMK ANA TECTUPYEMbIX BELLECTB C paAMO0aKTUBHOW METKOW,

-yCTAHOBKA OKMCAEHUS ANA 0305IEHNs1 MeYEHbIX MaTepuaros;

-npubopbl ANA 3KCTpakuun (Hanpumep, UeHTPUdYXHbIe NPOOUPKM NS XONOAHOW JKCTPaKUUKU W
annapat Cokcneta aAns HeNnpepbIBHON IKCTPaKLMKU B 0OpaTHOM MOTOKE);

-annapartypa aAns KOHUEHTPUPOBaHUS1 PACTBOPOB M SKCTPAKTOB (Hanpumep, POTOPHbIN UCNapuUTenb).

XuMuyeckue peakTuBbl: OpraHMYeckue pacTBOPUTENU aHanuMTUYecKko keanudukauuu (aueToH,
METaHON u T.4.), CUMHUMANAUMOHHbIM pacteop, pacteop 0,01M CaCl, B AWCTUNNMPOBAHHOW MU
GuancTunupoBaHHol Boge (MoAenbHbIE 0CAAKM).

8.3 TecTupyemoe sewecTeo

8.3.1 [Ina BHeceHus TeCTUPyeMOro BELLEeCTBA Ha MMOYBEHHYIO KOMOHKY €ro HYX>XHO pacTBOpUTb B
AUCTUNNUPOBAHHOW UM GuancTUnNnMpoBaHHOW Boae. Ecnm BeuwjectBo cnabo pacTBopuMO B BOjAe, €ro
cneayet BHOCUTb WM B BUAE npenapaTtuBHON hopmbl (MPU HEOOXOAMMOCTU NOCHE CYyCMEeH3MPOBAHMS UMK

3
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3MynbrupoBaHus B BoAe), Unu B noboM opraHuyeckom pactesoputene. MNpu MCNonb30BaHMU OPraHMYecKoro
pacTBOpPUTENS €ro Hy>xHO BpaTb B MUHUMANbHOM KONMWYECTBE U AaTb €My MCNapuTbCsi C NMOBEPXHOCTU
noyYBbl A0 Hayana npoueaypbl NPOMbIBKW. TBepable npenaparuBHbie hOpMbl, TaKUE KakK rpaHynbl, cnegyet
BHOCUTb B TBepaon dopme 6e3 Boabl. YToBblI 06GecneunTs UX nydllee pacnpegenieHne Ha NOBEpPXHOCTU
MOYBEHHOW KOMOHKW, Nepe BHECEHUEM UX MOXHO CMeLLaTb ¢ HeBOomnbLUMM KONMYECTBOM KBapLIEBOrO necka
(okono 1 ).

8.3.2 KonuyectBO BHECEHHOr0 TECTUPYEMOro BELECTBA [AOMKHO OblTb [AOCTaTOYHbLIM  ANS
06HapY>XeHUS B KaXKAOM NOYBEHHOM cermeHTte—-He meHee 0,5 % OT BHEeCeHHOW A403bl. Ons nectuuuaa aTo
MOXET OblTb OCHOBAHO HA MaKCUMAanbHOW PEKOMEHAYEMON HOPME NPUMEHEHUst (Npu OAHOKPATHOMN
obpaboTtke). Kak ana ucxodHblX, Tak U ANA COCTAPEHHbIX OCTAaTKOB NEecTuuuga, cregyeT y4uTbiBaTb
NNoLLAaAb NOBEPXHOCTH UCTOMNb3YEMON MOYBEHHOMN KOMOHKM®).

8.4 BewecTBO CpaBHEHUA

B skcnepumeHTax no BbIMbIBAHUKO AOMKHbI ObiTb MCMONb30BaHbI BELLECTBA CPaBHEHMS (CM. NMYHKT
6.1). IX HY>XKHO BHOCUTb Ha MOBEPXHOCTb MOYBEHHOW KONOHKM TakMMm Xe cnocobom, kak U TecTupyemoe
BELLECTBO, U B TAKON J03€e, KOTOopas obecnevnBaeT Tpebyemblil ypoBEHb OOHAPYKEHUS;

Unu B BUAE BHELLUHEro cTaHaapTa BMECTe C TeCTUPYEMbIM BELLECTBOM B TY XK€ MOYBEHHYIO KOIOHKY,
UNn OTAENbLHO B OTAENbHYIO NOYBEHHYIO KONMOHKY. MpeanoututensHee, 4To6bl 06a BellecTBa NpoaBuranuch
B OJHOW U TOW e KOMNOHKE, KPOME Cly4yaeB, Korga BeLecTsa OAMHAKOBO NMOMEYEHbI.

8.5 MNouBbI

8.5.1 BbiGop nouB

8.51.1 [Ona KOMOHOYHLIX 3KCMEPUMEHTOB HEOOXOAMMO WCMONb30BaTb TPU-YETbIpe TUMA MOYBbI C
pasnuyHbIMKU BENMYMHaMn pH, cogepxaHneM opraHMyYecKoro yrinepoaa u rpaHynioMeTpuydeckuM coctasom [12].
PykoBoacTBOM Ansd BbiOOpa MOYB NS KOMOHOYHLIX 3KCMEPUMEHTOB MOXET CcnyxuTb Tabnuya 1. Ons
WOHU3MPYEMbIX TECTUPYEMbIX BELLECTB MOYBbI AOJMKHbI OXBATbIBATb LUMPOKUA AuanasoH pH, 4ToObl OLEHUTb
NOABWXHOCTb BELLECTBA B €r0 MOHU3MPOBAHHOW U HEMOHW3UPOBAHHOM hopmax. o kpanHen mepe Tpu Tuna
NOYBbI AOMMKHbI UMETb TY BENMUYUHY PH, Npu KOTOPOI TECTUPYEMOE BELLECTBO HAXOAUTCA B NOABMKHON (hOpMeE.

8.5.1.2 UHorga ansa npeacraBneHUss NOYB XOMNOAHbIX, YMEPEHHbIX U TPONUYECKUX PErMOHOB CTpaH-
yneHoB OOCP MoxeT ObiTb HE0BX0AUMMO MCMNOMbL30BaTb Apyrue TUnbl NOYB. B TakoMm cnyvae 3T NOYBbI
OOIKHbI ObITb OXapakTepu3oBaHbl TEMU Xe napaMeTpamMmu U UMETb aHanorM4yHble Auana3oHbl CBOMCTB, Kak
Te, YTO OMUCAaHbI B PYKOBOACTBE MO BbIOOPY MOYB ANSA 3KCMEPUMEHTOB MO BbiMbIBaHMIO (Tabnuua 1), aaxe
€CI OHWU HE COBCEM TOYHO COOTBETCTBYIOT YKa3aHHbIM KPUTEPUSM.

Tabnuua 1 —PykoBoACTBO AN OTOOPA NOYB B KONOHOYHbLIX 9KCMEPUMEHTAX MO BbIMbIBAHUIO
Ne noysbl pH Opranudeckuii Coaepxanue 'paHcocras*
yrmepoga, % rMuHbl, %
1 >7,5 35-50 20-40 TsOKenbIn CyrnmHOK
2 55-7.0 1,5-3,0 15-25 CpeaHuI CYrMUHOK
3 40-55 30-40 15-30 CyrnnHok
4 <4,0-6,0** <0,5 - 1,5 <10 — 15** Cynecb
5 <45 > 10*** <10 Cynecb/necok

* no knaccudpukaymmu FAO n USDA.

**CooTBeTCTBYIOLLME MOKa3aTeNu NpeAnoyTUTENbHO AOMKHBI HAXOAWUTLCH B NMpefenax AaHHoro gwanasoHa. Ecnu,
TeM He MeHee, BO3HUKalOT TpYAHOCTU B noabope noaxopsileid MouBbl, TO MOTYT ObiTb MPUHATHI BENUYUHBI HUXE
YKa3aHHOro MUHMMyma.

*** [louBbl € copepXaHMeM opraHudeckoro yrnepoga MeHee 0,3 % MoryT HapywaTb KOppensuun Mexay
coAepXaHueM opraHudeckoro BellecTBa U agcopbumeir. oaToMy pekOMeHAYETCA WCNONb3oBaTb NOYBLI €
MUHUManNbHbLIM coepXaHneM opraHudeckoro yrnepoga 0,3 %.

¥ MoYBbl C O4YeHb BLICOKMM cofepxaHuem yrnepopa (bonee 10 %) MoryT okasaTbCA HenpuemnembiMu
ropuanyecKku, Hanpumep, AN Lenei perucTpaunu nectuumaa.

2 Konn4ecTso BellecTBa /NSl BHECEHUS! B LMMMHAPUHECKYIO MOYBEHHYIO KOJIOHKY MOXHO BLIMUCAUTL MO creayloLei
dopmyne:

_ A[kg /ha]~ 10.9 [,ug/kg]-d2 [cmz]- V4

M[,ug] loglcmz/hal-4

(1)

rae M—Kkornum4ecTBo, BHECEHHOE B KOJTOHKY, MK,
A—p03a BHeceHus, Krira,
d—AnameTp NoYBEHHOMN KOJIOHKM, CM.



rocCT 33043-2014

8.5.1.3 [InA onbITOB C COCTApEHHbLIMU OCTaTKaMKu CrieAyeT UCNONb30BaTh OAHY nousy [12]. B Heii
AOMKHO ObITb cogepxaHue necka 6onee 70 %, coaepkaHwe opraHuyeckoro yrnepoga ot 0,5 % ao 1,5 %
(hanpumep, nouBa Ne4 B Tabnuue 1). Ecnu HeobxoauMbl AaHHbIE M O NpoAaykTax TpaHcdopmauum
BELLECTBA, TO HY>KHO UCNONb30BaTh 60MbLLE TUMNOB NOYB.

8.5.1.4 ina Bcex no4yB AOMKHbI ObiTb NpeAcCTaBrneHbl AaHHbIE O FPaHYNOMETPUYECKOM COCTaBe
(npoueHT necka, nuinu U una no knaccudukauum FAO n USDA [14], pH, emMKOCTb KaTUOHHOTO OOMeHa,
coAepXXaHue  OpraHuMyeckoro yrmepoga, nrOTHOCTb CMOXEHUS (AN HApPYLWEHHbIX MNO4YB) M
BOAOYAEpXMBaloLLas cnocobHoCcTb. MamepeHne MukpobHoin Guomaccel TpebyeTcs TONbKO ANs TeX noYs,
KOTOpbIE MCNOMb3YIOTCA B T€YEHWe nepuoaa CTapeHusi/mMHKybauuu nepea BbINOMHEHWMEM 3KCNEpPUMEHTA C
BbIMbIBAHMEM COCTapeHHbIX OCTaTkOB. [nsl uHTepnpetauuu pe3ynbTaToB MOXET NoHagobutbeA
MHopMaLmMAa 1 0 APYrux MNOYBEHHbIX CBOWCTBAxX (Hanpumep, knaccudukauusa, MUHepanorus unucTon
dpakumu, yaenoHaa NOBEpPXHOCTb). [nsA onpeaeneHus MOYBEHHbIX XapaKTePUCTUK UCMOMNb3YIOT METOAbI,
yka3aHHble B cebinkax [15], [16], [17], [18], [19].

8.5.2 OT60p n xpaHeHue npo6 nous

8.5.2.1 Mpo6bl No4ys 0TOMPAIOT U3 BEPXHETO rOPU3OHTa (TOPU3OHT A) A0 rNy6GUHLI MakcumansHo 20 cM.
Ynansior pactutenbHble 0cTaTku, MmakpodayHy, kaMmHu. MouBbl (kpoMe TeX, KoTopble ByayT UCNoNb30BaTLCA
Ans COCTapuBaHUA TECTUPYEMOro BELLECTBA) BbICYLUMBAIOT Ha BO3Ayxe MpU KOMHATHOW Temnepartype
(npeanoytutensHo ot 20 °C po 25 °C). [desarperuposaHne AOMKHO ObiTh BLINOMHEHO G MUHUMAMNbHBLIM
younuem, Tak 4YTobbl UCXOAHAs TEKCTypa MOYBbl U3MEHSANAch Kak MOXHO MeHblie. [Mo4Bbl npoceusaloT
yepes CUTO C OTBEPCTUAMU AMAMETPOM MeHee 2 MM. PekoMeHAyeTcsa 0CTOPOXHOE nepemeluMBaHue Ana
ny4yen BOCNPOM3BOAMMOCTI pe3ynbTaToB. [0 Hayana ucnonbL30BaHUA NOYBbI MOXHO XPaHWUTL B BO3AYLUHO-
CYXOM COCTOSIHUM NPU KOMHaTHONM TeMmnepaTtype [12]. AnuTenbLHOCTb XpaHEeHUs He orpaHuyeHa, Ho obpasupl,
XpaHuBLLMECs Gonee Tpex neT, AOIKHbI ObiTb NpeABAapUTENbHO NOBTOPHO NPOAHANU3UPOBAHbLI HA
cofepaHue opraHu4eckoro yrnepoaa u pH.

8.5.2.2 flomkHa ObITb cobpaHa Hambonee nonHas uHdgopmauma 06 UCTOpUM NONEBbIX Y4acTKOB, rae
npoussoaunca npobootbop nouB. WHopmauus  BKNIOYAET TOYHOE  MECTONONOXEHME  (TOYHO
ycraHoBneHHoe ¢ nomowbio UTM (Universal Transversal Mercator-Projection/European Horizontal Datum)
unu reorpaduyeckue  KOOpAWHATBI), PAaCTUTENbHbIA MOKPOB, 00paboOTkM necTuuMaamu, BHECEHUE
OpraHW4ecknx M MuHeparnbHbIX yaoGpeHuii, go6asku 6Guonoruyeckux MaTepuanos WNKM  CRy4amHoro
sarpasHeHuns [12]. Ecnm noysa Obina obpaboTaHa TeCTMpPyeMbiM BELUECTBOM WMMAM €r0 CTPYKTYPHbIMU
aHanoramu B Te4YeHue npeablayLlmnx YeTbipex rnet, To Takme noyYBbl HENMb3sd UCMONb30BaTb B KONMMOHOYHbLIX
9KCNEePUMEHTAX MO BbIMbIBAHUIO.

9 YcnoBusi npoBeaeHust Tecta

9.1 TeCT C NOYBEHHbLIMK KONIOHKAMWU NPOBOAAT B TEMHOTE MPM KOMHATHOW TeMnepaTtype (Temnepartype
OKpY>KaloLLien cpeabl), KoTopasa AOMKHA NoAAePKMBaTLCA B npeaenax 2 °C. PekomeHayemas Temneparypa
ot 18 °C n 25 °C.

9.2 WckyccrBeHHble ocagku (0,01 M CaCl,) HaAHOCAT HenpepbiBHO Ha MOBEPXHOCTb MOYBEHHBLIX
KONMOHOK B konuyectee 200 mm 3a 48 l4acos3); 3TO 9KBMBANEHTHO BHECEHMI0 251 MI Ha KOMOHKY C
BHYTPEHHUM AnMaMeTpoM 4 cM. B 3aBUCMMOCTHU OT Lienei aKCnepuMeHTa MoryT MCnonb30BaTbCH U Apyrue
nokasaTtenu BHECEHUSA MOAENbHbLIX aTMOC(EPHbIX 0CAAKOB U OONbLUAA ANUTENBHOCTb BHECEHUSI.

10 MpoBepeHue Tecta

10.1 BeiIMbIBaHME UCXOOHOrO TECTUPYEMOrO BellecTBa

10.1.1 He meHee ABYyX KOMOHOK 3anOnHAOT He0OpaboTaHHOW BO3AYLLHO-CYXOI NPOCESHHOW MOYBON (< 2
MM) A0 BbICOTbI MpuMepHO 30 cM. YToObl 06ecneunTb OAHOPOAHOE 3anoMHEeHWe KOMOHKKU, NoYBy A06aBNAI0T
B KOMOHKU TNOXKOW HEBGONbLMMU NOPUMAMU WU YMIOTHSIIOT NIYHXEPOM NPU OAHOBPEMEHHOM [ErkoM
BCTPAXUBAHUM KOMOHKW, MNOKa OHa He 3anonHuTCa AoBepxy. [ns NonyYeHus BOCMPOU3BOAUMbIX
pe3ynbTaToB KOMOHOYHOIO 3KCNEepUMEHTa HeoOX0AMMO PaBHOMEPHOE 3anOfIHEHME KONOHKW. [leTanbHoe
PYKOBOACTBO MO 3aNONHEHUIO KOSNIOHKM MOYBEHHbLIM MaTepuanom npueeaeHo B [21], [22], [23]. Ana koHTponA
BOCNPON3BOAMMOCTM NPOLEAYPbI 3aNONHEHUS KOMOHOK OmpeaensiioT o6LUyl0 Maccy MouBbl B KONMOHKe”,
KOTOpas B KONOHKax-aybnukatax 4omkHa ObiTb CXOAHOMN.

% 370 MMUTaLUMA OYeHb CUNBHOTO AOXAS. Hanpumep, cpeaHerofoBoe KONUYECTBO ocafkoB B LleHTpanbHow
EBpone coctaBnsaeT nopsgka ot 800 go 1000 mm.

4 Mp1Mepbl NNOTHOCTU HACKINHLIX NOYB: NecyaHble - 1,66 r-mn™;

cynecyaHbie — 1,58 rmn”'; cyrnuAmncTele — 1,17 FMA™";  ruHncTbie — 1,11rmn™".
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10.1.2 lNocne 3anonHeHUss KOMOHKM C MOYBOM CMayuBaloT mogenbHbeiMu ocagkamu (0,01 M CacCly)
CHMU3Y, 4TOObI BOJA BLITECHWNA BO34yX M3 MOPOBOrO MPOCTPAHCTBA MOYBLI. 3aT€M MOYBEHHbIE KOJOHKU
OCTaBMAT ANA YCTAHOBIMEHUS PaBHOBECUA W cTekaHua u3bbiTka BoAbl. MeTOAbl HACbILEHUS KOMOHOK
BOAON onucaxsbl B [23].

10.1.3 3aTem TecTupyemoe BELUECTBO W/UNW BELLUECTBO CPAaBHEHUS HAHOCAT Ha MOYBEHHbIE KOJIOHKM
(cm. Tarke nyHkT 8.3). UTOGbLI MONyYWTb PaBHOMEPHOE pacnpeaeneHuMe pacTBOPOB, CYCMEH3UWM WU
3MYNbCUU TECTUPYEMOrO BELLECTBA W/WMKU BELLUECTBA CPaBHEHWSA AOMKHbI BHOCWUTLCA PaABHOMEPHO Hapj
MOBEPXHOCTLIO MOYBEHHLIX KONOHOK. ECnu AnA npuMEeHeHus TECTUPYEMOro BELLUEeCTBa PEKOMEHAOBAHA ero
3ajenka B no4yBy, TO €ro cnegyeT cMewaTb ¢ HEBONbLUMM KONMYeCTBOM no4Bbl (0kono 20 r) n gobaBuTb Ha
NMOBEPXHOCTb MOYBEHHOW KOMOHKM.

10.1.4 T1OBEPXHOCTb MOYBEHHBLIX KOMOHOK HAaKPbIBAOT 4YacoBbIM CTEKNOM, UILTPOM U3
CTEKIIOBONOKHA WM  OWUCKOM (PunbTpoBanbHOW Oymarn, 4ToObl MOAENbHBIE OCAAKUM PaBHOMEPHO
pacnpeenanucs No BCEN MOBEPXHOCTU M YTOObl NOBEPXHOCTb MOYBbI HE paszbuBanack Kanasamu 0CaaKkoB.
Yem GonbLue AnameTp KONOHKM, TEM TLATENbHEE HYXKHO HAHOCUTb MOAESbHbIE OCaAKW HA KONMOHKMW, YTOObI
obecneunTb X PaBHOMEPHOE pacnpeieneHue Mo MOBEPXHOCTU MoyBbl. OCaAKM BHOCAT B MOYBEHHbIE
KOJNOHKW KanesibHbIM CNoCOBOM C MOMOLLIO NOPLUHSA, MePUCTanbTU4YECKOr0 Hacoca Ui KanenbHOW BOPOHKK.
MpeanoyTutensHo, 4ToObl MPOMbIBHLIE BOAbLI cobupanucb No hpakuMsM U COOTBETCTBYIOLUME OOBLEMBI
hpakLmi hMKCMPOBanUch”.

10.1.5 lMocne NpOMbIBKM KONMOHKM U CTEKaHWA M3NULLKOB Bfiark NMOYBEHHbIE KOMOHKM pasaensiorT Ha
HeobXoAuMoe KOMWYEeCTBO CEerMEHTOB B 3aBMCMMOCTM OT LUeErnei akcnepuMeHta. CermeHTbl noYB
o6pabaTbiBalOT COOTBETCTBYIOLUMMU  PACTBOPUTENAMM UMM CMECbLIO pacTBOPUTENENW W SKCTPAKTbI
aHanNu3MpPylOT Ha COAepXaHWe TecTUPYeMOro BeLwecTsa W, Npu HeobGXoAWMOCTW, NPOAYKTOB ero
TpaHcdopmaLuu; Ha 06LLYI0 paanoakTUBHOCTb U HA CoAepXaHue BeLlecTBa cpaBHEHUS. [POMbIBHLIE BOAbI
unu ux pakuuM aHanusMpyloT HEMNOCPEeACTBEHHO WM MNOCRE 9KCTpakuuum Tex ke npoayktoB. [Mpu
UCMOMb30BaHUM BELLUECTB C paauMOaKTUBHOW METKOW cneayeT wuaeHtuduumposatb BCe dpakuum,
copepxawyme 10% n 6onee OT BHECEHHOW PaaNOaKTUBHOCTMU.

10.2 BeiMbIBaHUE COCTaPEHHbIX OCTAaTKOB

10.2.1 Ceexyio no4y (6e3 npeaBapuTenbHOrO BbiCyMBaHMA) o6pabaTbiBalOT TECTUPYEMbIM
BELUECTBOM C pPagMOaKTUBHOW METKOW B [03€, COOTBETCTBYIOLWIEW NAOWaau NOBEPXHOCTU MOYBEHHBIX
KONMOHOK (CM. nyHKT 8.3.2), U MHKYOMPYIOT B a3poBHbIX ycnoBusix cornacHo [13]. Mepuoa wuHkyGaumu
(ctapenust) gomkeH ObiTb AOCTATOYHO AONTMM, YTODbI 06PAa30BaNMCh 3HAYMMbIE KONMUYECTBA NPOAYKTOB
TpaHcdopMaLun. PekoMeHAYEMbIi NEpUOA CTapeHUsi—-Nepuoa NONypasnoXeHUsi TEeCT-BeL|ecTBa’, HO He
Gonee 120 gHen. o Hayana npoueaypbl NPOMBIBKM COCTAPEHHAs NO4YBa 0MMkHA GbiTh NpoaHaNU3UpPOBaHa
Ha TECT-BELUECTBO M NPOAYKTLI €ro TpaHcdopmaLuuu.

B 3kcnepumeHTax ¢ COCTApeHHbIMU OCTATKaMU MCMOMb3YIOT KONOHKM, 3aMnOSyIHEHHbIE TOW e MOo4YBOM
(HO BO34YLIHO-CYXOM) HA BLICOTY A0 28 CM, kak onucaHo B nNyHkTe 10.1.1; Takke onpeaensiot ooLyio maccy
NoYBLI B KONOHKE. 3aTeM NoYBEHHbIE KOJIOHKM CMaYmMBaloT, KaKk onnucaHo B nyHkre 10.1.2.

10.2.2 [lanee TecTupyemoe BELLECTBO M MPOAYKTbl €ro TPaHC(hOpMaLMU HAHOCAT Ha MOBEPXHOCTb
NOYBEHHbIX KOMIOHOK B BUAE COCTApeHHbIX B Mo4Be OCTaTkoB (CM. NyHKT 10.2.1) kak ABYXCaHTUMETPOBbLIN
NOYBEHHLIN cermeHT. OO6w@asi BbICOTA MOYBEHHbIX KOMOHOK (HeobpaboTaHHas noyBa + no4yBa ¢
COCTapEHHbIMM OCTaTKamMU) He AOJMKHA npeBbIwaTb 30 cM (CM. nyHKT 10.1.1).

10.2.3 TNpombiBaHWE BLINOSHAIOT, KAk onucaHo B nyHkTe 10.1.4. MNocne npoOMbIBAHWUS CErMEHTbI NOYBbI
n uUnNbTpaT aHanNUM3WpyIOT HA CoepXaHue TeCTUPYEMOro BeLeCcTBa, NPOAYKTOB ero TpaHcdopmauuu u
HeaKCTparupyemon paauoakTUBHOCTU, Kak ykasaHo B nyHkte 10.1.5. Yrobbl onpeagenwutb, CKOSMbKO
COCTapeHHOro ocTarka OoCTanocb B BEPXHEM [BYXCAHTUMETPOBOM CFl0€ NMOCIE NPOMbIBAHUSI, 3TOT CErMEHT
aHanUM3upyIoT OTAENbHO.

11 [laHHbIe U NOAroTOBKa OTYeTa

11.1 O6paboTka pe3ynbTaTosB

11.1.1 Konu4yecrBa TeCTMPYeMOro BeLUeCTBa, NMPOAYKTOB €ro TpaHcopmauum, HeaKCTparupyembix
BELUECTB U BELLECTBA CPABHEHUA (€CMM ero MCNoNb30Banu) BbIPaXatoT B NPOLEHTAX OT UCXOAHO BHECEHHON
[O3bl ANst KaXAO0ro MOYBEHHOro cerMeHta u dpakuum dunbTpata. [Ona kaxaod MOYBEHHOWM KONOHKW

) TunmnuHble 06beMbl DUNLTPATOB BapLUPYIOT B AnanasoHe oT 230 Mn Ao 260 MN, COCTaBsis NPUMEPHO ot 92 %
80 104% OT BHECEHHOrO KONUYEeCTBa MOAENbLHBLIX ocagkoB (251 Mn) NpU UCNONBL3OBaHWM KOJIOHOK C AUAMETPOM 4 CM U
anuHoit 30 cMm.

® B nouse MoxeT 06pa30BaTLCH Gonee OJHOTO NPOAYKTa TPaHCHOPMALMU TECTUPYEMOTO BELECTBa, U OHU MOTYT
NOSBUTLCA B pasHOe BpeMsi B TEYEHWE IKCMepUMeHTa. B Takux cnydasx NpoBOASAT 3IKCMEPUMEHTHLI MO BbIMLIBAHWIO
COCTapeHHbIX OCTATKOB pa3HOro Bospacra.
6
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NPeACTaBAsIoT rpaduk, OTPAXKAIOLLMIA NPOLIEHTHOE CoAepXaHne Kak OyHKUMIO ryBGuHbI NOYBbLI.

1112 Koraa B KONMOHOYHOM IKCMEPUMEHTE MPUMEHSIOT BELUECTBO CPaABHEHUS,, BbIMbIBaHUE
TECTUPYEMOro BelLlecTBa OLIEHUBAIOT MO OTHOCUTENLHON LUKane, UCMOoNb3ys OTHOCUTENbHbIN KOhDULMEHT
noasmxkHoctT (RMF), KkOTOpbIM NO3BONSIET CpaBHMBATL AAHHbIE MO BbIMbIBAHUIO PA3NUYHBIX XUMUYECKUX
BELLEeCTB U3 pa3nuyHbix no4s. Mpumepsl 3HaueHuit RMF ana psiaa nectuumaos npueeaeHbl B Npunoxexnuu b.

11.1.3 OueHkn BenuuumH Koc (koadpcpuumueHta apcopbuum Bewectsa u3 pacdeta Ha 1 %
opraHudeckoro yrnepoaa) u Kom (koacpcduumenTa agcopbuum Bewwectsa us pacyeta Ha 1 % opraHm4eckoro
BELLECTBA) TaKKe MOTYT ObITb NOMyYEHbl U3 Pe3ynbTaTOB KONIOHOYHOIO 9KCNEPUMEHTA, UCX0ASA U3 CpeaHero
pPacCTOAHWSA BbIMbIBAHUA UMM YCTAHOBMEHHbIX koppensauui mexay RMF n Kom, RMF un Koc unu npumeHas
Teopuio xpomarorpadum [24]. MocneaHuit METOA AOIDKEH ObIThb UCNONbL3OBAH C OCTOPOXXHOCTBLIO, 0COGEHHO
ANnA Tex cryyaes, KOraa npouecc BbIMbIBAHUA NPOXOAMUT HE TOMbLKO B YCAOBUSIX HACLILLEHUS BNArow, HO U
BKITIOYAET HEHACILEHHbIE CUCTEMDI.

11.2 UuTepnpetauma pesynbTaTtoB

KONMOHOYHbIE 3KCMEPUMEHTbI MO BbIMbIBAHUIO, OMUCAHHbIE B AAHHOM PYKOBOACTBE, MO3BONAIOT
onpeaenuTb BbIMbIBAEMOCTb UMK NOTEHLMAanNbHYIO NOABMXHOCTL B NOYBE TECTUPYEMOro Bewecrsa (ans
uccneaoBaHUs UCXOAHOTO XMMMKATa) W/MNM MNpPOAYKTOB ero TpaHcdopmauuu (B UCCNEAOBAHMAX NO
BbIMbIBAHMIO COCTAPEHHBLIX OCTATKOB). OTU AAHHbIE HE MOTYT 4aTh KONMMYECTBEHHbIW NPOrHO3 NoBeaeHus
BELLECTBA B MONEBbIX YCMOBUSIX, HO WX MOXHO WCNOMb30BaTb AN CPaBHEHUS «BbIMbIBAEMOCTU»
TECTUPYEMOrO BELLECTBA C BbIMbIBAEMOCTbIO» BELLECTB C U3BECTHOW MOABMXKHOCTLIO B Nouse [24]. OHu
TaKke He MO3BONSIOT KONMYECTBEHHO ONnpeAenuTb, KAKOW MPOLEHT BHECEHHOTO XUMMUKATa MOXET A0CTUYbL
rpyHToBbIX BOoA [11]. OaHaKo pe3ynbTaTbl KOMOHOYHbLIX OMbITOB MO BbIMbIBAHUIO MOTYT NOMOYb PEeLUnTb,
HEeobx0AUMO NU MpPOBEAEHWE MMKPOMOMEBbLIX MM MOMEBbLIX OMNbLITOB ANS BELLUECTB, 0DHApY>XUBaOWMX B
nabopaTopHbIX ONbiTaxX BbLICOKUI NOTEHLMAI NOABMKHOCTHU.

11.3 Otyer

OTYET AOIMKEH BKIIOYATb:

[na Tectupyemoro BeLEeCTBa M BELLECTBA CPAaBHEHUS (€CNU ero UCNoMbL30Banu):

- TOProBO€ HauMEHOBaHUE, XMmmuyeckoe HasBaHue (no HomeHknatype IUPAC u CAS), CAS-HOomep,
XMMM4eckaa CTpyktypa (C ykasaHMem nosvumMum MEeTKM Ana mMaTtepuanoB C pagvMoakTUBHOW METKOM) W
BakHenLwme husnKko-xMmMmyeckue CBOMCTBA;

- YUCTOTY (MPUMECK) TECTUPYEMOrO BELLECTBA;

- PagMoOXUMMUYECKYIO YMCTOTY ANSi BELECTBA C PAAUOAKTMBHOW METKON M yAEnbHYI0 aKTUBHOCTL (rae
Heob6xo0auMO).

[nsa noys onbiTa:

- onucaHue y4actkoB npobooTbopa;

- CBOMCTBA NOYB: pH, coaep>xaHue OpraHM4eckoro yrnepoaa u ruHbl, rpaHynoMeTpu4eckuil COCTaB U
06 beMHYI0 Macey (ANnsi NOYB C HAPYLUEHHON CTPYKTYPOMN);

- MUKPOBMOMOrMYECKyl0 akTMBHOCTb MOYBLI (TOSIbKO AN NO4YB, UCNOSIb3yeMbIX ANA COCTapuBaHUs
TECTMPYEMOro BELLEeCTBa);

- ANUTENBHOCTb U YCNIOBUS XPAHEHMUS.

Ycnoeusa Tecra:

- 4aTbl NPOBEAEHUSA ONbITA;

- OANUHY M ANAaMETP NOYBEHHbIX KONOHOK;

- 06LLYyt0 Maccy NOYBbl B MOYBEHHBIX KOMOHKAX;

- KOFMMECTBO BHECEHHOTO TECTMPYEMONO BELLECTBA U, NPU HEOOBXOAMMOCTU, BELLECTBA CPABHEHUS;

- 06bem, 4acToTy U ANUTENBHOCTL BHECEHUSI MOAENbHbBIX 0CaLKOB;

- TeMnepaTypy 9KCnepuMeHTanbHOW YyCTaHOBKMY;

- KONIN4ECTBO NOBTOPHOCTEN (MO KpanHen mepe, ABe);

- METOAbl aHanu3a TecTUpyemoro BeLecTBa, MPOAYKTOB €ro TpaHcdopmauun u, rae Heobxoaumo,
BELLECTBA CPABHEHUA B Pa3NUYHbIX CETMEHTax NoYBbl U ounbTparTax;

- METOAbl XapakTepucTUKM W ugeHTUdukaumu npoaykToB TpaHCOpMauuu B CErMEHTax MO4YBbl U
dunbTpartax.

PesynbTaThl TECTA:

- Tabnuubl pe3ynbTaToB, BbIPAXKEHHbIX B €4MHULAX KOHLEHTPALUMU U B MPOLIEHTaxX OT BHECEHHOW A03bl
B CErMeHTax nouBbl U UNbTpaTax;

- MaccoBbIin 6anaHc (npyu HeobxoaMMOCTK);

- 06beMbl PUNbLTPATOB;

- paccTosiHUA BbIMbIBaHUSA U, TAe HEOBX0AUMO, OTHOCUTESIbHBIE NOKAa3aTenm MOOUIbHOCTY;

- rpadmku, OTpaxkalolime 3aBUCMMOCTb MPOLEHTHOTO COAEPXaHWA BELLEeCTBa, ODHAPYXXEHHOro B
CermMeHTax rno4Bbl, OT rNyOUHbI;

- 00CYyXAEHNE N UHTEPNPETALMA PE3YNbTATOB.
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MpnnoxeHne A

(pekomeHaoyemoe)
< KanesnbHble BOPOHKMN ona
BHECEHWSI NCKYCCTBEHHbIX OCaAK0B
«— CTeKnsAHHbIN [unck ona
npegoTBpaLleHns HapyLueHus
MOBEPXHOCTU MOYBbI U PaABHOMEPHOrO
pacnpegeneHus NCKYCCTBEHHbIX
«— CTeKnsHHble KOMTOHKM,
3ano/IHeHHbIe NOYBOW (NPU MCMbITaHUK
hoToNabusbHbIX  BELLECTB  KOMOHKU
cnepyeT  06epHyTb  a/IlOMUHWEBOIA
cbonbroii
«Cnoit KkBapLeBOro necka
«— lMpobka u3 CTeknoBarbl,
yAepXuUBaloLLasi MoYBY B KOMOHKe
«— KpyrnogoHHass kon6a pgns céopa
dunbTpata; 06epHyTa astoMUHUEBOW
chonbrom ans npeaoTBpaLLeHns
doTonmsa
(D) Drencher. N. (1985). Mbdenier Acker- und Pflanzeribau aus Sicht  der

Pflanzenschutzmitte Industrie. In Umer Boden —70 Jahre Agrarforseining der BASF AG, 225-
236. Verlag Wissenschaft imd Politik, Koln.

PucyHok-1 lNMpumep CTEKNAHHbIX HECEKLMOHHbIX KOJTOHOK A/IMHON 35 CM 1 BHYTPEHHUM AnameTpom 5 cm [25].
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PucyHok 2- MNpumep MeTanIMuyeckmx CEKLUUOHHbIX KOSIOHOK C BHYTPEHHWUM AvameTpom 4 cm [25].
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Mpunoxexnune b
(cnpaBo4HOE)

Mpumepbl koadpuumeHTOB OTHOCUTENBLbHON NoaBuxHocTU* (RMF) ana papa
nectuumaos ([1], [2]) v cooTBeTCTBYIOWME KNAcCbl NOABUXKHOCTU***

RMF-Ouana3soH Bewecto (RMF) Knacc noaBmxHOCTU
< 0,15 napatuoH (< 0,15), dnyopoandeH(0,15) | HEnoABWXKHOE
0,15-0,80 npodeHopoc (0,18), nponukoHason (0,23), Il cnabo noaBmxHoe

aunasnHoH (0,28), auypoH (0,38), TepbyTunasut
(0,52), metnaarunon (0,56), npomeTtpuH (0,59),
npona3suH (0,64), anaxnop (0,66), meTonaxnop

(0,68)

0,80-1,30 MOHypoH** (1,00), aTpa3suH (1,3), cumasuH (1,04), Il ymepeHHO noaBMXKHOE
dnyomeTypoH (1,18)

1,30 -2,50 npomeToH (1,67), umaHasuH (1,85), 6pomauun 1V 10BONBHO NOABUXHOE
(1,91), kapbytunar (1,98)

2.50-5,00 kapbodypaH (3,00), amokcakapb (4,33) V noaBWXHOE

>50 MOHOKpoTogoc (> 5,0), gukpoTtodoc (> 5,0) VI 04eHb NOABWXHOE

*KoadhpuumneHT OTHOCUTENBHOI NOABUXHOCTM paccynTbiBaeTcs Kak [3]:
RMF-paccTosiHue BbiMblIBAHUS TECT-BELLECTBA, CM / pacCTOSiHUE BbIMbIBAHUS BELLECTBA CPABHEHUS,
CM.
**BeLLeCcTBO CpaBHEHUS
***[pyrne CUCTeMbI ANa Knaccuukauum no4BMXKHOCTU XMMUYECKOTO BELLECTBA B MOYBE OCHOBAHLI Ha
3Ha4veHmnax Rf npu nouseHHon TCX [4] n Ha BenuuunHax  Koc [5], [6].
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