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Mpeancnosune

Llenn, ocHOBHble MPUHLMMLI 1 MOPALOK NPOBEAEHUS PaboT MO MEeXrocyfapCTBEHHOW cTaHAapTu3aumm
yctaHoBneHbl TOCT 1.0-92 «MexrocyfapcTBeHHasas cuctema craHgaptusaumn. OCHOBHblE MOSIOXEHUSA» U
FOCT 1.2-2009 «MexrocygapctBeHHass cuctema craHgaptusauui. CraHAapTbl MeXrocyfapCTBEHHbIE,
npasuia U pPeKkoMeHAaUMWM MO MEXroCyAapCTBEHHOW cTaHfapTu3auuu. lMpaBuna pa3paboTku, NPUHATUS,
NPUMEHEHWS, OBHOB/IEHNS Y OTMEHbI»

CeefieHns o cTaHfapTe

1. MOArOTOBJ/IEH ®epepanbHbIM rocyfapCTBEHHbIM YHUTaApHbIM NpeanpusatTuem «Bcepoccuiickuii
Hay4YHO-uccneaoBaTenbCkUii LEeHTp cTaHAapTv3aumun, uHcopmMaumm n cepTudukauny cbipba, MaTepuanos
n BewectB» (Pryrn «BHNLICMB») Ha ocHOBe COGCTBEHHOIO ayTEHTUYHOrO MepeBofa Ha PYCCKWI A3bIK
pyKOBOAALLErO AOKYMEHTA, yKa3aHHOro B NyHKTe 5

2 BHECEH ®epgepasibHbIM areHTCTBOM M0 TEXHUYECKOMY PerysiupoBaHnio 1 MeTpoaornm

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHjapTu3auuu, MeTposiorum u cepTudmkanmu
(npoTtokon ot 20 okTA6psa 2014 r. Ne71-M)

3a npuHATUE NPOorosocoBasu:

Kpatkoe Ko cTpaHbl no MK CokpallleHHoe HaMMeHoBaHue
HanumeHoBaHune (MCO 3166)004 - HauMOHaNbHOro opraHa no
CTpaHbl no MK 97 cTaHgapTusaunm
(MCO 3166)004-97

ApmeHus AM MuHaKoHOMUKM Pecny6inkn ApmeHuns
Benapycb BY FocctaHgapT Pecny6nvku Benapycb
Knprunsnsa KG Kbiprei3ctaHaapT
Mongosa MD Monpoea-CtaHgapTt
Poccusa RU PoccraHgapT
YKpavHa UA MWH3KOHOMPa3BUTUA YKpaviHbl

4 Tpukasom ®defepasibHOTO areHTCTBa NO TEXHUYECKOMY pPerynmpoBaHuio u meTposormm ot 20
HoA6psA 2014 r. Ne 1699-cT mexrocygapcTBeHHblii ctaHgapTt TOCT 33043-2014 BBegeH B aeiicTBue B
KayecTBe HauuoHanbHOro ctaHgapTta Poccwuiickoin ®egepauum ¢ 1 asrycta 2015 .

5 HacToAwmin cTaHAapT MOEHTUYEH MexAyHapoaHoMy AokymeHTy OECD. Test No 312:2004 Leaching in
Soil Columns (O3CP. TecT Ne 312:2004 BbiMbIBaHVE 13 MOYBEHHbIX KOJTOHOK).

MepeBog, ¢ aHrNuiAcKoro a3bika (en).

CTeneHb COOTBETCTBUA - naeHTuyHas (IDT)

6 BBEJEH BIEPBbIE

WHbopmaums 06 M3MEHEHMsIX K HacTosleMy CTaHfapTy ny6AMkyeTCs B eXerogHoM MHOopMaLVoHHOM
ykasaTene «HauuoHaslbHble CTaHAapThi». @ TEeKCT M3MEHEeHU i 1 NonpaBokK - B €XeMEeCA4YHOM WMHCGOPMAaLIMOHHOM
ykasaTene «HaunoHasbHble CTaHAaapTbi». B Cyyae nepecMoTpa (3aMeHbl) UM OTMeHbl HACTOSALLEro cTaHgapTa
cooTBeTCTBYyloWee yBejomieHne OyfeT OnNy6/inKoBaHO B eXeMeCAYHOM WHOPMaLMOHHOM ykasaTene
«HauuoHanbHble cTaHAapThi». CooTBETCTBYOLWAA MHopMaLus, yBeAOM/IEHE N TEeKCTbl pasMeLLalo TCs Takke B
MHC(DOPMALMOHHOV cucTeM OBLLEero nonb3oBaHWA - Ha oduuuanbHoM caiTe ®efepanbHOro areHTcTBa Mo
TEeXHNYeCKOMY Pery/IMpoBaHnio U MeTPOSIONN B CeTU MIHTepHeT

© CtaHgaptuHgopm. 2015

B Poccuiickoii ®efepaunyu HacToswmii cTaHAapT He MOoXeT 6biTb MOMHOCTBbI WAW  YaCTUYHO
BOCMPOM3BELEH, TUPAXMPOBAH U PacnpoCTpaHeH B KauyecTBe OQMLMA/IbHOTO W3faHusi 6e3 paspeLueHunst
®defiepasibHOTO areHTCTBA MO TEXHUYECKOMY PerysimpoBaHuio U MeTposiorum
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BBepeHue

Xumuueckne BelLecTsa MOryT nonajatb B NOYBY 3a CYET UX NpeAHaMEepeHHOro BHeceHus (Hanpumep,
arpoxuMukaTbl AN NecTuuuibl) WM onocpeaoBaHo (HanpvMep, cOo CTOYHbIMW BOAAMM, OCafKaMu CTOYHbIX
BOJ,. C MblIb0 U ocagkamu). N5 OLEHKM pucKa 3TUX XUMUKATOB BaXKHO YCTAHOBWUTb WX MOTEHLUMasIbHYO
BO3MOXHOCTb K TpaHcthopmMauuy B NoYBe U K Murpauum B 6onee riybokMe ciom nouysbl (BbIMbIBaHWIO) U. B
utore, K nonagaHuio B rpyHTOBbIE BOAbI.

CyLLecTBYHOT HECKO/IbKO /1ab0paTopHbIX METOAOB OLEHKM MUTpauMu XMMUYECKMX BELLECTB B MOYBE,
Hanpvmep, MOYBEHHas TOHKOC/OMHAs Xpomartorpadus, MNOoYBEHHas TOJICTOC/OWHaA Xpomatorpadus,
NnoYBEHHass KOMIOHOYHasA XpomaTorpadms u aacopbuuoHMO-AecopbLUMOoHHbIe n3MepeHusa [1]. [2]. OAns
MENOHU3NPOEAHHbIX  BELLEeCTB KoahuUMeHT pacnpegenenns n-oktaHon/soga  (Pow)  nossonsier
npeaBapuTesibHO OLEHUTb UX aACOPOLMOHHBIA NOTEHLMan 1 noTeHuman K BoiMbiBaHuto [3]. (4], (5).

MeToZ, OMMCaHHbIA B OaHHOM CTaHAapTe, OCHOBaH Ha KOJIOHOYHOW Xpomartorpaduv noys
HapyLeHHOro cnoxeHus. [na wn3yyeHns (a) npouecca Murpauum TecTupyemoro BeliecTBa uwin (6)
NpoAyKToB ero TpaHcdopmaumm (OnbiTbl C COCTApeHHbIMU OCTaTkamy) B MoysBax WMCMOMb3YOT ABa Tuna
3KCMEePMMEHTOB B KOHTPONMPYEMbIX N1abopaTopHbIX ycnoBusax'l MeTon 6asvupyetcss Ha CyLiecTBYHLUX
pykosogcTteax (6). [7]. (8]. [9]. (10). (11).

Tunbl MOYB U WX KOJIMYECTBO, WCMOJIb3YEMbIX B 3TOM TecTe, perameHTUpyeTcs pesy/ibraTtamu
CosewaHnsa O3CP no sBonpocy oTbopa Mo4YB 1 AOHHbIX OT/IOXEHWA, cocToaBweMcs B Benrupate (Mtanuns)
B 1995 roay. Tam e NoAroToB/IEHbI PEKOMEHAaLuMn no oTbopy, 06paboTke M XpaHeHW npob noys Ass
3KCMEePNMEHTOB MO BbIMbIBAHUIO.

N KO/IOHOUHble 3JKCMEepPUMEHTbI € necTuuugamy MOryT faTb WMHOPMaLWi0 O MOABMKHOCTM
TECTMPYEeMOro BellecTBa M NpOAyKTax ero TpaHcopMauum v TemM cambiM [OMOSHUTL COP6LMOHHbIE
“ccneoBaHus.
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M E X T T OCY.AAPCT BETHTHG®bB 1 CTAHOAPT

METO/bl MCMbITAHWA XUMUYECKOW MPOAYKLMW, NPEACTABASIOWEN OMACHOCTb
LNA OKPY>KAIOLEN CPEAbI

BbiMblBaHUE N3 NOYBEHHbLIX KOTOHOK

Testing of chemicals of environmental hazard
Leaching in Soil Columns

[arta BBegeHns - 2015—08—01

106nacTtb NpUMeEHeEHMNA

HacToswuii ctaHgapT ycTaHaBAMBaeT MeTo[ OnpefeneHnsi CrnoCOoBHOCTU XUMUYECKMX BeLLecTB
BbIMbIBATLCS M3 MOYB.

2 TepMuHbI 1 oNpegeneHusn

B HacTosileM cTaHgapTe NPYMeHNMbl TEPMUHBI CO CreAyoLWVMN onpeeneHnamu:

2.1 cocTapeHHble ocTaTkm B nouyBe (aged soil residue): TecTupyemoe BeL,EeCTBO U NPOAYKTbl €ro
TpaHcdopmaLumn, HaxoAswWwmecss B NOYBE NOC/Ne BHECEHWS U Nocnefylowero 3a HUM nepuoga focTaTouHO
ANVTENbHOTO AN NPOTEKaHUs NPOLEeccoB murpaummn, agcopoummn, metabonmsama n Anddysum, N3MeHsLWmnx
pacnpegeneHne N XMMUYECKYt0o NpMpoay BHOCMMOrO XMMMUYECKOro BelyecTsa [1].

2.2 mopgenbHble ocapgku (artificial rain): PactBop 0.01 M CaCl2 B AUCTWANMPOBAHHOW unu
6UANCTUNIMPOBAHHON BoJE.

2.3 cpegHee paccTosiHMe BbiMbiBaHWA (average leaching distance): HwxHAa rpaHuua cermeHTa
nouBbl, rAe KyMynsaTVBHbIM BbIX0of BeljecTBa coctasnseT 50 % oT ero obuwero Bbixoga (B 06bIYHOM
3KCMEepVMEeHTe MO BbIMbIBAHWIO) WAN HWKHAA rpaHuua CermMeHTa MouBbl, e KyMYNATUBHbLIA BbIXOA
BellecTBa coctasnseT 50 % OT cofepXxaHusi B C/loe COCTapeHHbIX 0CTaTkoB (2].

24 dunbtpat (leachate): BopgHas hasa, npocouMBlIaACA Yepe3 MOYBEHHbI npocunb wu
NOYBEHHYH0 KOMTOHKY [1].

2.5 BbimbiBaHue (leaching): Mpouecc, nNpu KOTOPOM XMMWYECKOE BELLECTBO ABMXETCA BHWU3 MO
NOYBEHHOMY NPOCIUIIIO UM NOYBEHHOW KOMOHKe [1].

2.6 pacctosiHue BbiMbiBaHuA (leaching distance): Camblii rny6okuii  cermeHT MnouBbl, e nocne
npouecca BbiMblBaHUS 06HapyxuBaeTca 6osee 0.5 % BHECEHHOro TeCTMPYeMOro BeljecTBa WU €ro
COCTapeHHbIX 0CTATKOB (3KBUBA/IEHTHO FNy6NHE MPOHUKHOBEHUS).

2.7 npegen o6HapyxeHus (limit of detection-LOD) n npefen KONNMYECTBEHHOrO OonpefesieHuns
(limit of quantification-LOQ): Mpegen o6HapyxeHus (LOD) siBNAeTCA KOHLEHTpauueli BellecTBa, HUxe
KOTOPO BeLWecTBO Henb3s OTANYNTL OT aHanuTMYeckux apTedakToB; mnpegen KoMYEeCTBEHHOrO
onpegenexns (KOO)-kouLEeHTpaLUsa BeLLecTBa, HUKe KOTOPOI KOHLEHTpauus He MOXeT ObiTb onpeaeneHa
C He06XOANMOW TOYHOCTBIO.

2.8 OoTHOCUTENbHbI KO3a(hduUMeHT noABuxXHOCTM (relative mobility factor-RMF): PacctosHue
BbIMbIBaHNA TECTUPYEMOrO BeLecTBa, CM/PaccTosiMue BbIMbIBAHUS BELLECTBA CPaBHEHNUS, CM.

2.9 TecTupyemoe BelecTBo (test substance): J/llo6oe BeLlecTBO, kKak UCXOAHOE, TaK U NPOAYKTbl ero
TpaHchopmaumm.

2.10 npopykTbl TpaHcdopmauum (transformation product): Bce BeuiecTBa, ob6pasywouimecs B
pe3ynbTaTe 6MOTUYECKMX UM aBMOTUYECKNX peakuuii TpaHcopMalm TECTMPYEMOro BellecTBa, BkIo4as
C02, 1 HaxogALWMecs B CBA3aHHbIX OcTaTKax.

2.11 noysa (soil): Cmecb MWHEpasbHbIX W OpraHNYeCcKUX XMMUYECKMX KOMMOHEHTOB C BbICOKAM
cofepXxaHneM yrnepoja, asota U BbICOKO MOMEKYNSPHOI Maccoli, 3aceneHHas MUKpoopraHnsMmamu; noysa
MOXeT 6bITb NCNO/Ib30BaHA B IKCMEPUMEHTE B ABYX COCTOSHUAX:

-HeHapyLleHHOM, KaK OHa pasBuBaslaCb BO BPEMEHMW, C XapaKTepHbIMU MOYBEHHbIMWU TOPU30HTaMMU,
XapakTepHbIMU AN5 pa3NnyHbIX TUMNOB NOYB;

-HapyLlWweHHOM, kakoe O06bIYHO BCTpeYyaeTCss Ha MaxOTHbIX yyacTkax, WUau Korga noyBeHHble o6pasLbl
OTOMpaloT BblkanbiBaHUEM A1 UCNOMb30BAHUA COrMacHo PyKOBOACTBY [2].

MN3paHue ouumansHoe
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3 MpuHunn Tecrta

KOMOHKW, M3roTOBMEHHbIE U3 MOAXOASALLEr0 MHEPTHOro mMaTepuana (CTekn0, HepxaBelowas cTalb,
aNtoMUHWIA, TednoH, MBX W T.4.). 3an0oNHAIOT MOYBOM, 3aTeM HacCbIWalT BOAOW, HauYMHAKT NPOMbIBATb
«MofenNbHbIM JOXAEM» (CM. ONpeAeneHns B MyHKTe 2) U faloT BoAe cTeyb. 3aTeM Ha MOBEPXHOCTb KaxAoW
MOYBEHHON KOMOHKM HAHOCAT TecTMpyemoe BeLlecTBO W/WAW COCTapeHHble OCTaTkM TecTUpyemoro
BewlecTBa. [1OTOM TMOYBEHHblE KOJIOHKA TMPOMbIBAKT «MOJAE/NbHBIM AO0XAEM», a MPOMbIBHYIO BOAY
(dbmnbTpar) cobupatoT. Mo OKOHYaHMM Mpouecca NPOMbIBKY MOYBY yAaNIAOT M3 KOJIOHOK W pasfensioT Ha
Heo6XxoMMOe KO/IM4YeCTBO CErMeHTOB B 3aBMWCMMOCTM OT 3ajay 3KcnepumeHTa. Kaxablii NovBeHHbIi
CErMEHT U (hunbTpaT 3aTemM aHaNu3upyT Ha HaMune TECTUPYEMOrO BeLLecTBa W. Npy Heo6X04UMMOCTH,
NPOAYKTOB ero TpaHcopmauum Unm gpyrux MHTePecyoLWwmnx BeLLecTs.

4 [TPUMEHMUMOCTb TecTa

MeToz NPUMEHNM K TeCTUpYeMbIM BellecTBaM (6e3 pafMoakTUBHON MEeTKM WAM C MeTKOl, Hanpuvep,
no usotony 4C), AN KOTOPbIX CyLIECTBYKT aHa/uTUyeckMe MeTogpl, ob6nafawoue Heobxoanmoii
TOYHOCTbIO U YYBCTBUTE/ILHOCTLIO. MeTof He MpUMeHUM A1 BEeWecTB, KOTOpble MCMapsitoTcs M3 NouBbl 1
BOAbI 1, TakuM 06pa3oM, He OCTAKTCA B NOYBE WWUK PUNbTPaTe B YC/I0BUSAX AAHHOTO 3KCNEPUMEHTA.

5 NH(opmayuusa o TecTupyemom BellecTBe

51 [Ana u3mMepeHus MOABWXHOCTU BELIECTB B TMOYBEHHLIX KOJIOHKAX MOryT WCMOMb30BaTbCA
TecTupyemble BellecTBa 6e3 pafnoaKkTUBHON METKM WM C METKO. MaTepuan ¢ paavoakTUBHOW METKOi
Heo6XxoAuM Npu U3yvyeHnu NPoAyKTOB TpaHcopmalmMnm TeCTUPYEMOro BellecTBa (CoCTapeHHbIX OCTaTKOB) U1
onpefeneHns 6anaHca macc. PekomeHgyetca meTka no musotony ,4C. HO BO3MOXHO MCMOMb30BaHue 1
apyrux nsotonos: ,3C, ,5N. 3H, 3rP. MNpeanoytutesibHee MeTKy nomellatb B Hanbonee ctabusibHy0 4acTb
MosieKyfbl. YMcToTa TeCTUPYEMOro BeLecTBa A0/HKHa 6bITb He Huxe 95 %.

5.2 BONbWWHCTBO MpenapaTtoB [AO/HKHO M3yyaTbCA B BUAe onpefenieHHbIX BewecTs. OgHako ans
necTUUnAO0B MPU U3y4yeHUn BbiMbIBAHUSA BO3MOXHO MCMOJb30BaHMe npenapatuBHbiX hOpM. VccneposaHune
OEeNCcTBYyIOLLErNO0 BelwecTBa OCOGEHHO HeO06XoAMMO, ecnu npenapatvBHas opmMa  MOXeT BAUSATb Ha
CKOPOCTb BbICBOOOXEHNS BellecTBa (Hanpumep, rpaHy/nvMpoBaHHble npenapatbl WM npenapatbl C
KOHTpPO/IMpyeMbIM BbICBOGOXAEHNEM). [IN1A OMbITOB C BbIMbIBAHWEM COCTAPEHHbIX OCTATKOB HE06X04MMO
MCMo/b30BaTh YNCTOE UCXOHOE TEeCTMPyeMOe BeLLEeCcTBO.

5.3 TlMepepn BbINO/HEHMEM TecTa MO BbIMbIBAHMIO B MOYBEHHbLIX KOJIOHKax TpebyeTca cnepgyoLas
UHopMaLMa 0 TECTUPYEMOM BELLECTBE:

a) pactBopumocTb B Boge (13]:

b) pacTBOPMMOCTb B OPraHNYeCKNX pacTBOpUTENSX;

c) AaBnexue napa [13] u koHcTaHTa MeHpy;

{"koathhnumneHT pacnpenenieHns n-okraHon/soga (13J;

B) koadppuumneHT agcopbumun (Kd. Kf nnm Koc) (13];

f) paHHble no rmgponusy [13];

A)koHcTaHTa anccounaummn (pKa) [13];

h) aspo6Has 1 aHaspobHas TpaHcdhopmalmsa B noyse [13].

MpumeyaHue -Temnepartypa, Npu KOTOPOI NPOBOANANCH 3TV U3MEPEHWS, JO/MKHA ObITb yKasaHa B OTHeTe.

5.4 KonuuyectBO TECTUPYEMOro BELLECTBA, BHECEHHOr0 B MOYBEHHbIE KOMOHKU, [AO/MKHO 6biTh
[OCTaTOYHbIM [N OBHapYXeHUs Kak MUHUMYM 0.5 % OT BHECeHHOW f[03bl B KaXAOM OTAE/IbHOM
NMOYBEHHOM CcerMeHTe. [na necTMymga KOJIMYECTBO BHECEHHOIO TEeCTMPYEeMOro BellecTBa MOXeT
COOTBETCTBOBATb MakCMMaslbHOW pekoMeHAyeMOoli HOpMe ero O4HOKPaTHOro NpYMeHeHus.

5.5 [ns onpefeneHns Konuyectsa TeCTMPYEMOrO BellecTBa U, NPy HEO6XO0AMMOCTU, NPOAYKTOB €ro
TpaHchopmauuy B noyse v hunbTpate Heo6XOAMMO MPUMEHATb NOAXOAALWMA aHanUTUYecKkuii MeTof c
M3BECTHON TOYHOCTbIO, paspelleHneM W  YyBCTBUTENIbHOCTbIO. Takke [o/mKeH ObiTb  U3BECTeH
aHanuTMyeckuii  npefen o6HapyXeHUs  TeCcTMpPyeMOro BeLlecTBa U  OCHOBHbIX NPOAYKTOB  €ro
TpaHcdopmauun (06bIYHO A1 BCeX NMPOAYKTOB TpaHcdopMauun, koTopble cocTasnsawoT 10 % n 6onee ot
BHECEHHO ,03bl) (CM. MYHKT 7.2.2).
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6 BewecTtBa cpaBHeHUd

6.1 [ns OLEHKN OTHOCUTENbHOM NOABWMXHOCT TECTUPYEMOrO BeLLecTBa B NoyYBe c/efyeT NpUMEHsTb
BELLECTBA CPABHEHWA C W3BECTHOW MOABWXHOCTbIO, Hanpumep, artpasMH WAM MOHYPOH, KOTopble
paccmaTpuBalrTCs Kak BellecTBa CO CpefHeil MOABWKHOCTbIO B noneBbix ycrosuax [1], [8]. [11]. YUTobbl
npocneauTb ABMKEHME BOAbI B KOJIOHKE U NOATBEPAUTL TMAPOANHAMUYECKNE CBOACTBA NMOYBEHHON KOMOHKU,
cnefyeT WUCNonb3oBaTb HecopoMpyloLWMecs U YCToluMBbIE MOMSIPHbIE BeLleCcTBa CpaBHeHWs (Hanpumep,
TPUTUIA, GPOMUA-NOH, (DNTYOPECLLENH, 303MH).

6.2 AHanuThyeckMe CTaHAapTbl BELECTB Takke MOryT GblTb WCMOMb30BaHbl AN XapaKTepUCTHKM
uivnn  naeHTudmMKaLMm NPoAyKToB TpaHcdopmauun, O6HapYXWBAeMbIX B MOYBEHHbIX CErMeHTax U
hnnbTpaTax xpoMmatorpagmyeckmumm, CNEKTPOCKONNYECKUMI UK APYTUMU NOAXOAALLMMK METOAaMU.

7 Kpntepun KayecTtBa Tecta

7.1 CTeneHb uU3BnevYeHns

CymMMa MpoLEeHTHOrO COAepPXaHns TECTUPYEMOro BeLlecTBa, 06HapYXXeHHOro B NOYBEHHbIX CErMeHTax
M B MpolejlemM Mocfe MNpoMbiBaHUA 4Yepe3 KOJIOHKY u/bTpaTe, COCTaB/seT CTeneHb W3B/eYeHus
BellecTBa B KOJIOHOYHOM 3KcnepumeHTe. CTeneHb M3B/eYeHWs Ao/kHa 6biTb oT 90 % go 110 % gnA
BELLECTB C paAmMoakT1BHON mMeTkoit [11] n oT 70 % fo 110 % ansa BewiecTs 6e3 meTku [8].

7.2 Bocnpon3BoAMMOCTb U YYBCTBUTE/IbLHOCTb aHa/IMTUYECKOro Metoga

7.2.1 Bocnpovi3BOAUMOCTb aHa/IMTMHECKOro MeToa A4/151 KONIMYECTBEHHON OLeHKU TeCTUPyeMOoro BellecTsa
crnefyeT oueHuBaTb NMOBTOPHbLIM aHa/IM30M TOrO Xe 3KCTpakTa W3 MOYBEHHOro CermMeHTa waun unbTpaTa
(cm. nyHkT 5.5).

7.2.2 Tpepen o6HapyxeHus (LOD) wucnonb3yemoro aHanuMTUyeckoro meToja pAna aHanusa
TECTMPYeMOro BellecTBa W NPOAYKTOB €ro TpaHcdopMauun [O/KeH cocTaBnATb He 6onee 0.01 mr/kr
TeCTMPYEMOro BeLLecTBa B KaXXA0M NOYBEHHOM CermeHTe wiun punbTpaTte uanm He Hxke 0.5 % OT BHECEeHHOM
[03bl B K&XA0M OTAEeNIbHOM MNoyYBeHHOM cermeHTe. lMpeaen konuyectseHHoro onpegenexnsa (LOQ) gosmkeH
6bITb TaKXe ykasaH.

8 OnucaHune TecTa

8.1 TecTt-cuctema

KonoHkn ansa uw3ydyeHuss murpauumn (pasfeneHHble Wan HepasfesieHHble Ha CeKUUW) AO/IXKHbl ObITb
M3roTOB/IEHbI U3 WHEPTHOTO Martepuana (Hanpumep, CTEK/0, Hepxasewwas cTasib, alloOMUHWUIA, TedoH,
MBX) ¢ BHYTPEHHUM AMaMeTpPOM He MeHee 4 CM W MUHMMa/IbHOW BbicOTOM 35 cM. MaTepuan KOJIOHOK
JO/MKeH ObiTb NPOBEPEH Ha MOTEHLUMaIbHYI0 BO3MOXHOCTb B3aUMOZENCTBUA C TeCTUpyeMbIM BeLLeCTBOM
n/vnn npogyktamu ero TpaHccopmauum. Mpumepbl NOAXOAAWMX CEKLMOHHBIX W HECEKLMOHHBIX KOSIOHOK
rnokKasaHbl B NpUIOXeHnn A.

[ns 3anofiHeHNs 1 YNIOTHEHUA MOYBEHHBIX KOJTIOHOK UCMOMb3YIOT SIOXKKY, MIYHXEp U BCTpAXMBaTe/lb.

Ons  HaHeceHMA MOfesibHbIX OCa[KOB Ha MOYBEHHbIE KOJIOHKM WCMOJb3YOT MOPLUEHb WK
nepucTanbTUYeCcKne Hacochl, AylweBble Hacagku, 6yTbiIkn MaproTTa uan NPOCTbie KanesbHble BOPOHKM.

8.2 labopaTopHOe o6opyaoBaHue 1 peakTuBbl

TpebyeTca cTaHgapTHoe nabopaTtopHoe 06opyaoBaHne, a UMEHHO:

-aHanTUYeckne Nnpuobopbl, Hanpumep, obopyaoBaHue Ansa MHKX, BOXXX. TCX. Bko4yas He06Xo4MMyHo
cucTeMy AeTeKTMpOBaHWA AN aHanusa BellecTB C pajgvoaKkTMBHON MeTKon wunu 6e3 Hee WAM MeToAoM
06paTHOro M30TOMHOrO pa3sefeHus;

-npubopsbl 4na nagertudmnkaymn selwects (Hanpumep. MC. 'X-MC, BOXX-MC. AMP n 1. 4.):

-KWAKOCTHOW CUMHTUANALMOHHBIA CUETUMK ANA TECTUPYEMbIX BELLECTB C PaAVNOaKTUBHO METKOW:

-yCTaHOBKa OKUCNEHUS AN 030/1€HNS MOYEHbIX MaTepranos:

-npu6opbl ANA 3KCTpakuuu (Hanpumep, LEHTPUMYXHble NPoOUpKM AN XONOAHOW 3KCTpakuuu u
annapat CokcneTa gnsa HenpepbIBHOV aKCTpakuuy B 06paTHOM NOTOkKe):

-annapaTypa 415 KOHLEeHTPMPOBaHNS PacTBOPOB M 3KCTPAKTOB (Hanpumep, POTOPHbIA ucnaputens).

Xumnyeckme peakTVBbl: OpraHMUYeckme pacTBOPUTENM aHaIMTUYeckon Keanudukaumn (aueToH,
MeTaHon W T.4.), CUMHUWAASALMOHHBIA pactBop, pactBop 0.01M CaCl2 B AUCTUANNPOBAHHON WK
6uancTUNnpoBaHHoli Boge (MoAebHbIE 0CAKM).

8.3 TecTnupyemoe BeL,ecTBO

8.3.1 [na BHeCeHMA TecTUpPyeMOoro BeLlecTBa Ha MOYBEHHYI KOJIOHKY €ro Hy)XHO pacTBOpUTL B
OVNCTUNNMPOBaAHHOK WM GuaucTunnnposaHHol Bofe. Ecnn BewectBo cnabo pacTBOpuMO B BOfe, €ro
cnefyeT BHOCWTb AW B BUAe npenapatuBHOi dopmbl (MpY HEO6XOAMMOCTM MOCAE CyCNeH3UpOoBaHUSA Uau

3
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3MyNbrMpoBaHnsa B BOAE), UK B N1I060OM opraHnyeckoM pactsoputene. MNpu Ncnonb30BaHMN OpraHN4yeckoro
pacTBOpUTENs ero HYyXHO 6paTb B MWHUMaIbHOM KO/MYECTBE U AaTb €My UCMapuTbCA C MOBEPXHOCTU
noyYBbl 40 Hayana npoueaypbl NPOMbIBKA. TBEpAble npenapaTtuBHblie hOPMbl, Takme Kak rpaHynbl, cnegyet
BHOCWTb B TBephoi chopme 6e3 BoAabl. UTO6bLI 06ecneunTb Ux Nydliee pacnpegefnieHne Ha NoBEepXHOCTU
MOYBEHHON KOMOHKW, Nepes BHECEHNEM WX MOXHO CMellaTb C HeGONbLUMM KO/IMYeCTBOM KBapLEBOro necka
(okono 1r).

8.3.2 KonuyectBo BHECEHHOTO TeCcTUPYeMOoro BelecTBa [JO/MKHO OblTb A0CTATOYHbIM
06GHapyXeHUs B KaXX4OM MOYBEHHOM cermeHTe-He MeHee 0.5 % OT BHeCeHHOW [o3bl. Ana nectuympa 310
MOXeT ObiTb OCHOBAHO Ha MakCHManbHOl peKoOMeHAYyeMOW HopMe npuMeHeHus (Npu OAHOKPAaTHOM
o6paboTke). Kak 15 MCXOAHbIX, Tak W ANA COCTapeHHbIX OCTaTKOB MecTuuupa, cnegyet yumTbiBaTb
nnowanb NOBEPXHOCTN UCNOb3yeMO NOYBEHHOW KONOHKNZ.

8.4 BelecTBO cpaBHeHUs

B akcnepvMeHTax Mo BbIMbIBAHWIO AO/DKHbI ObiTb MCMNOMb30BaHbl BeLeCcTBa CPaBHEHUS (CM. MYHKT
6.1). VX HYXHO BHOCWTb Ha MOBEPXHOCTb MOYBEHHOIW KONIOHKM TakUM >Xe Cnoco6oM, Kak WU TecTupyemoe
BELLEeCTBO, U B Takoli fo3e, koTopas obecneunBaeT TpebGyeMblii ypOBEHb OOHaPYXEHNS;

Ny B BUAE BHELLHEro ctaHjapTa BMecTe C TeCTUPYEMbIM BELLECTBOM B Ty € MOYBEHHYIO KOJIOHKY,
Wn OTAEeNbHO B OTAE/NbHYIO MOYBEHHYIO KOMOHKY. MNpeanouTuTensHee, 4Tobbl 06a BelecTBa NpPoABUraanch
B OZHOW ¥ TOW e KOMOHKe, KpOMe C/lyyaeB, KorAa BeLecTBa OANHAKOBO MOMEYEHbI.

8.5 MouBbl

8.5.1 Bbi6op nous

8.5.1.1 [N KONIOHOYHbIX 3KCMEPUMEHTOB HEO6XOAMMO WCNOMbL30BaTh TPU-YeTblpe Tuna MoyBbl C
pasniMyHbIMK BeNMuMHaMu pH, cogepxaHnem opraHnyeckoro yrnepoga u rpaHyniomeTpuyeckum coctasom [12].
PykoBofcTBOM [ANns Bbl6opa MNOYB A/11 KOJIOHOYHbLIX 3KCMEPUMEHTOB MOXET CAyxuTb Tabnuua 1. Ons
MNOHN3NPYEMbIX TECTUPYEMbIX BeLecTB MOYBbl JO/HKHbI OXBaTbiBaTb LUMPOKWIA AmanasoH pH. 4To6bl OLEHWUTb
NOABWXHOCTb BeLLEecTBa B €0 MOHM3MPOBaHHOW W HeWoHW3MpoBaHMON hopmax. Mo KpaliHeli Mmepe Tpu Tuna
NOYBbI AO/MKHbI UMETb Ty BENNUMHY pH. Npu KOTOPOV TeCTMpyeMoe BeLLECTBO HAX0AMTCA B NOABWKHON dhopme.

8.5.1.2 WNHorga ona npepctasB/ieHNsa MOYB XONOAHbIX, YMEPEHHbIX W TPOMUYECKUX PErMoHOB CTpaH-
yneHoB O3CP MoxeT 6blITb HEO06XOAUMMO MCNOMb30BaTh ApYrMe TuMbl NoYB. B Takom cnyyae 3T MOuBbI
[O/MKHbI 6bITb OXapakTepn3oBaHbl TEMU Xe napameTpaMmu U UMeTb aHanorMuyHble AnanasoHbl CBOWCTB, Kak
Te. YTO OnucaHbl B PYKOBOZCTBE MO BbIGOPY MOYB A1 SKCMEPUMEHTOB MO BbiMbIBaHWIO (Tabnuua 1). gaxe
€C/11 OHN He COBCEM TOYHO COOTBETCTBYIOT yKa3aHHbIM KpUTEPUAM.

Ta6nunuya 1- PykoBoacTBo A5 0T60pa NMOYB B KOSIOHOUYHbIX 3KCNEPUMEHTAaX MO BbIMbIBAHUIO

OpraHunyeckui CopepxaHue
N>» nousbl pH yrnepoa. % AL % IpaHcocTas*
1 >7.5 3.5-5.0 20-40 TaXenblii CyrnMHOK
2 55-7.0 1.5-3.0 15-25 CpefHUIA cyrnuHokK
3 4.0-5.5 3,0- 4.0 15-30 CyrnuHok
4 <4.0 - 6.0* <0.5-1.5— <10-15** Cynecb
5 <4.5 > 10— < 10 Cynecb'necok

* no knaccudpukaumun FAO n USDA.

“ CoOTBETCTBYIOLME NOKasaTenun npefnoyTUTeNIbHO AO/MKHbI HAXOAUTLCA B Npegenax AaHHOro gvanasoHa. Ecnw,
TEM He MeHee, BO3HMKAlT TPyAHOCTM B nogbope noaxoaswei noysbl, TO MOTYT ObiTb NPUHATHI BE/IUUUHBI HIXE
yKa3aHHOro MUHUMYyMa.

** [loyBbl C COAEpXaHWeM opraHumyeckoro yrnepoga MeHee 0.3 % MOryT HapywaTb KOppensyun mexagy
cofepXxaHneM OpraHuM4eckoro BeuiecTBa W agcopbuueil. [03TOMy pekomMeHAyeTCs WUCMNOMb30BaTb MO4YBbI C
MUHUMAasIbHBIM COflepXaHuem opranuuyeckoro yrnepoga 0.3 %.

*** nouBbl C OYEHb BLICOKMM cofepxaHnem yrnepoga (6onee 10 %) MoryT okasatbCs HENpUeMIeMbIMu
lopuAnYeckn, Hanpumep, ANs uenei perucTpaumm nectuymaa.

' KonuyecTBO BellecTBa A1 BHECEHWUS B LWAUHAPUYECKYHD MOYBEHHYIO KOMIOHKY MOXHO BbIYMC/UTb NO cneaytolleit
chopmyne:

r 1 ,<[<g/Aa]-10-[Ag/tgl</iftv.i:]-.T
10*[a»’ /Na]-4
rae M-KoNnnM4yecTBO. BHECEHHOE B KOJTOHKY, MKT;

A-f03a BHEceHus:, Kr/ra;
d-grnameTp NOYBEHHON KOJTOHKM, CM.

ans
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8.5.1.3 [1nA onbITOB C COCTApeHHbIMU OcTaTkamu crefyeT WCMonb3oBaTb OAHY MouBy [12]. B Heit
OO/MKHO ObITb cofepxaHue necka 6onee 70 %, coaepxaHue opraHmyeckoro yrnepoga ot 0.5 % o 1.5 %
(Hanpumep, noysa No4 B Tabnuue 1). Ecnu HeobxoauMbl fAaHHble M O NpoAyKTax TpaHcgopmauun
BELLECTBA, TO HYXXHO UCMO/Ib30BaTh 60/bLUE TUMNOB MOYB.

8.5.1.4 [ina Bcex MOYB [O/IXHbI ObITb NpPefcTaBfeHbl faHHble O rpaHy/IoMeTpuyeckoMm cocTase
(NpoueHT necka, NbiAyv U una no knaccudpmkaumm FAO n USDA [14]. pH. eMKOCTb KaTMOHHOrO 06MeHa,
cofepXxaHvne  OpraHuM4Yeckoro yriepoga, TMMOTHOCTb  C/OXEHWs (475  HapylWeHHbIX No4YB) M
BOAOYyAepxXuBalLwas cnocobHOCTb. 3mepeHne MuKpo6HOU 6uomacchl TpebyeTcs TONbKO ANA Tex MNous,
KOTOpble MCMONb3YTCA B TeYeHne nepuoga crapeHuna/MHkybauuy nepef BbINOSIHEHWEM 3JKCMEpUMEHTa C
BbIMbIBAHWEM COCTapeHHbIX OCTaTkoB. [N uWHTepnpetauuu pesynbTatoB MOXET MoHafobuTbCs
MHpopMauma “ 0 APYrMx MOYBEHHbIX CBOWCTBax (Hampumep, Knaccudukauus, MUHepanorns WanucTown
dpakuum, yaenbHas NOBEPXHOCTb). [lnA onpeeneHns MOYBEHHbIX XapakTepucTUK MCMO/b3YyT MeToAbl,
yKasaHHble B ccbinikax [15]. [16]. [17]. [18]. [19].

8.5.2 OT60p N XpaHeHne Npo6 Noys

8.5.2.1 MNpo6bl NoYs OTOMPAIOT M3 BEPXHErO ropnsoHTa (ropu3oHT A) 40 rNy6uHBLI MakcumasnbHo 20 CM.
YpansaoT pacTuTeNlbHble 0CTaTkn, MakpodayHy, kaMHu. MouBbl (Kpome TeX. KoTopble 6yAyT MCNoNb30BaTbCs
ONs cocTapvBaHMa TeCTMPYeMOro BeLLEeCcTBa) BbICYLIMBAKOT Ha BO3fyxe MpV KOMHATHON Temnepatype
(npegnoututensHo ot 20 °C po 25 °C). [esarpernpoBaHvne AO/MHKHO ObiTb BbIMOIHEHO C MWUHUMA/bHbIM
ycunuem, Tak 4ytobbl UCXOAHAsA TeKCTypa MOYBbl M3MEHSNAach Kak MOXHO MeHblue. [oyBbl npocevBaloT
yepes CUTO C OTBEPCTUAMU AMAMETPOM MeHee 2 MM. PekoMeHAyeTcsi OCTOPOXHOE nepemMeluvBaHve Ans
nyydiwel BOCNPOM3BOAMMOCTYN pe3ynbTaToB. [Jo Havyana Mcnosb30BaHNA MOYBbI MOXHO XpaHWTb B BO3AYLLHO-
CYXOM COCTOSIHUM Npu KOMHaTHOI Temnepatype [12]. 4nnTenbHOCTb XpaHeHUs He orpaHMyeHa, Ho 06pasLbl,
XpaHuBlUMeca 6osiee Tpex NeT. [JO/KHbl 6biTb MpeABapuTesisHO MNOBTOPHO MNpoaHan3MpoBaHbl  Ha
cofiepxaHue opraHnyeckoro yrnepoga v pH.

8.5.2.2 lomkHa 6bITb cobpaHa Hanbonee nonHas MHpopmauusa 06 UCTOPUM MOMEBLIX YY4acTKOB, rae
npoussogunca  npo6ootbop nouyB. VHdopmauma  BkAOYaeT  TOYHOE  MeCTOMNOJSIoXKeHWe  (TOYHO
ycTaHoBfnieHHoe ¢ nomouwbio UTM (Universal Transversal Mercator-Projection/European Horizontal Datum)
unn reorpadmueckme KOopAMHaTbI), PacTUTeNbHbI MNOKPOB, 06paboTkM necTuympamun, BHeceHue
OpraHVyecknx u MUHepasbHbIX YA0OpeHnin, [obaBkn 6GMONOTMYECKUX MaTepuanos WAW  CryvaiHoro
3arpasHeHus [12]. Ecnu noysa 6blna obpaboTaHa TecTMpyembiM BELLECTBOM WA €ro CTPYKTYPHbIMU
aHanoramu B TeyeHwe npeablayLnx YeTblpex sieT. TO TakuMe MouBbl Hesfb3si UCMNOMb30BaTb B KOIOHOYHBIX
3KCNeprMeHTax no BbIMbIBAHUIO.

9 Ycnosua nposBefeHnsa Tecta

9.1 TecT C NOYBEHHLIMU KO/TOHKAMU MPOBOAAT B TEMHOTE NPV KOMHATHOW Temnepartype (Temnepartype
OKpYyXatoLLein cpegpl), koTopas Ao/mKHa NoAdepxuBaTbes B npegenax +2 °C. PekomeHgyemasa Temnepartypa
oT 18 °C n 25 °C.

9.2 WckycctBeHHble ocafkum (0.01 M CaCl2) HaHOCAT HENPepbIBHO Ha MOBEPXHOCTb MOYBEHHbIX
KONOHOK B konunyectse 200 MM 3a 48 4acoB3; 3TO 3KBMBASIEHTHO BHECEHUO 251 M/ Ha KOJIOHKY C
BHYTPEHHUM AnameTpoM 4 cm. B 3aBMCHMOCTM OT Leneli akcnepumMeHTa MOryT UCNONb30BaTbCA U Apyrue
nokasaTenIn BHECEHWS MOfe bHbIX aTMOCepHbIX 0CaAKoB 1 60Nbluas AINTENIbHOCTb BHECEHNS.

10 NMpoBeaeHne Tecta

10.1 BbIMbIBaHNe UCXO4HOrM0O TECTUPYEMOTO BelecTBa

10.1.1 He meHee ABYyX KOMIOHOK 3ano/iHAKT HeobpaboTaHHOM BO3/YLLIHO-CYXOi NMPOCEsSAHHOR nouBoi {< 2
MM) 10 BbICOTbI NpuMepHo 30 cm. UTo6bl 06ecneyuntb O4HOPOAHOE 3aMn0/IHEHNE KOJIOHKWU, NOYBY [06aBNAIOT
B KOMIOHKM JI0XKOV HeGOMbWMMMN MNOPUMAMKA U YNAOTHAT NAYHXEPOM Npu OAHOBPEMEHHOM JIErKOM
BCTPAXMBAHUM KOJIOHKM, MOKa OHa He 3arosHUTCA [oBepxy. [N1A NonyvyeHns BOCMPOU3BOAUMBIX
pesynbTaToB KOJIOHOYHOrO 3KCNepuMMeHTa Heob6XoAMMO paBHOMEPHOE 3amnosiHEeHWE KOJIOHKW. [leTanbHoe
PYKOBOZCTBO MO 3arno/IHEHUIO KOSIOHKM MOYBEHHbIM MaTepuasioMm npusefeHo B [21], [22]. [23]. Ans KOHTpons
BOCMPOM3BOAMMOCTU MNpoLeAypbl 3ano/IHEHUS KOMIOHOK OnpefensoT 06Lyl0 MacCy Mo4Bbl B KOMOHKe4l,
KOTOpas B KONMOHKax-Ay6mkaTtax Ao/mKHa 6bITb CXOAHONA.

J 3T0 UMMTaUMS OYeHb CUILHOTO AOXASA. Hanpumep, CpeHerofoBoe KOMYECTBO 0CafKoB B LieHTpanbHOi
EBpone cocTtasnseT nopsgka ot 800 Ao 1000 mMm.

ATMprmepbl NIOTHOCTY HACbIMHbLIX NOYB: NecyaHble - 1,66 rmn

cynecyaHble - 1.58 r-mn'L cyrnuHuctole - 1.17 rmn ruHucTble - 1,11r ma\
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10.1.2 Mocne 3anofIHEHWS KOMOHKM C MOYBOW CMauvBalT MofenbHbiMU ocagkamy (0.01 M CaCl2)
CHM3Yy, 4YTOOblI BOAA BbITECHMNA BO3AYyX W3 MOPOBOrO NPOCTPaHCTBA MOYBbl. 3aTeM MNOYBEHHbIe KOOHKU
OCTaB/IAT ANA YCTAHOB/IEHNS PaBHOBECUS W CTeKaHWs u36biTka BOAbl. MeToAbl HaCbIWEHNS KO/TOHOK
BOZO onucaHbl B [23].

10.1.3 3arem TecTMpyemMoe BeLlecTBO U/MAW BELLECTBO CPaBHEHUS HAHOCAT Ha MOYBEHHbIE KOOHKY
(cm. Takke nyHkT 8.3). UTO6bLI MONyyYnTb paBHOMEpPHOE pacnpefefnieHne pacTBOPOB, CYCMNEH3UW Wuaun
3MyNbCUN TECTUPYEMOro BellecTBa W/ BelecTBa CPaBHEHWA [OO/HKHbI BHOCUTLCSA PaBHOMEPHO Haf
NMOBEPXHOCTbIO MOYBEHHbIX KOJIOHOK. ECnu Ana npumeHeHua TeCcTMpPyeMoro BellecTBa pekoMeHJoBaHa ero
3a/iefika B Noysy, TO ero crieflyet cMmelarb ¢ He6O0/bLIUM KOMYECTBOM MoyBbl (0ko10 20 1) 1 06aBUTb Ha
NMOBEPXHOCTb NMOYBEHHON KOSIOHKN.

10.1.4 ToBEpPXHOCTb MOYBEHHbIX KOJIOHOK HaKpblBAIOT 4acoBbIM CTEKIOM, (PUALTPOM U3
CTEKNOBOMIOKHA WAM  AWCKOM  (UbTPOBasibHOW Gymary, 4Tobbl MOfefbHble O0CafKku PaBHOMEPHO
pacnpegensnucb No BCeil MOBEPXHOCTU M YTOGbI NOBEPXHOCTb MOYBbI HE pasbuBasacb KanasiMum 0cajKoB.
Yem 6onblie AnameTp KOMOHKKU, TeM TLiaTe/lIbHee HY>XXHO HAHOCUTb MOJesibHble OCaAKM Ha KOJIOHKWU, YTOObI
obecneuntb KX PaBHOMEPHOE pacnpefesieHne Mo MNoBepxXHOCTUM MoyBbl. OCafKkn BHOCAT B MOYBEHHbIE
KOMIOHKN KanefibHbIM CNoco60M C MOMOLLbIO MOPLUHS, NEPUCTANbTUYECKOTO Hacoca v KanesbHOW BOPOHKK.
MpegnoytnTenbHO, 4TO6Gbl NPOMbIBHBIE BOAbI COGMpanucb No pakuMsaM U COOTBETCTBYHWOLLME 06BEMbI
hpakuuii hnkcmpoBanmcbsl

10.1.5 lMocne NpOMbIBKM KOMTOHKM W CTEKaHWA W3NNLIKOB BNarv NOYBEHHbIE KOJIOHKW pasfensaioT Ha
HeobxoMmMoe KO/SIMYeCTBO CerMEeHTOB B 3aBMCUMOCTM OT LUeneil akcnepumeHTa. CermMeHTbl MNOuB
06pabaTbiBAOT COOTBETCTBYHOLMMY PaCcTBOPUTENAMU WM CMECbi0 PacTBOpUTENE W 3KCTPaKTbl
aHanu3npylT Ha CcoAepXaHue TecTMpyemMoro BelwecTBa W. Npu Heob6XOoAWMOCTW, MPOAYKTOB €ro
TpaHcdopmaLmmn; Ha obLLy pagMoakTUBHOCTb M HA CoepXaHue BellecTBa cpaBHeHUs. [poMbIBHbIE BOAbI
UM ux paxkymn aHanM3npyroT HEnocpefcTBEHHO WAW MNOocne 3KCTpakuunm Tex Xe npodyktos. [pu
MCNofb30BaHWN BeLecTB C pagMoakTVBHON MeTKOW cnegyeT uaeHTUdMUMpOBaThL Bce dhpakuum,
cofepxatwme 10% 1 60nee OT BHECEHHOI paAn0aKTUBHOCTMY.

10.2 BbiMbIBaH/WE COCTAPEHHbIX OCTATKOB

10.2.1 Csexylo nouBy (6e3 npeaBapuTeNbHOrO BbiCylIMBaHUSA) 06pabaTtbiBaloT TeCcTUPYyEMbIM
BELeCTBOM C pafAMOakTMBHOW MeTKol B [03e, COOTBETCTBYHLLElN nowaan NOBEPXHOCTU MOYBEHHbIX
KO/TOHOK  (CM. NyHKT 8.3.2). U MHKy6upyloT B aspobHbiX ycnosusx cornacHo [13]. Mepuog wuHkybauum
(cTapeHus) go/mkeH OblTb AOCTATOYHO AONTUM, YTOObI 06pasoBanNChb 3HAYMMblE KOSIMYECTBa MPOAYKTOB
TpaHcthopmauumn. PekomeHAyeMblli Nepuog, cTapeHnsa-nepuog noiypasnoxeHns TecT-BelecTBab, HO He
6onee 120 aHeli. [lo Hayana Npoueaypbl NPOMbLIBKM COCTapeHHasi noysa fosKHa 6biTb NMpoaHan3mpoBaHa
Ha TecT-BeLecTBO U NPOAYKTbl ero TpaHcopmaLmm.

B aKkcnepnMmeHTax C COCTapeHHbIMU OCTaTKaMu WMCMOJb3YIT KOSIOHKW, 3anofIHEHHblE TOM Xe NoYBoM
(HO BO34YLUHO-CYXOI1) Ha BbICOTY A0 28 cM, kak onucaHo B nyHkTe 10.1.1; Takke onpeaensoT obLyy mMaccy
MOYBbl B KOJIOHKE. 3aTEM MOYBEHHbIE KOJIOHK/ CMauMBaloT, Kak onucaHo B nyHkre 10.1.2.

10.2.2 [lanee TecTMpyemoe BeLlecTBO W MPOAYKTbl ero TpaHcopMauunm HaHOCAT Ha MNOBEPXHOCTb
MOYBEHHbIX KOMIOHOK B BMAE COCTApPEeHHbIX B No4yBe OCTaTkoB (CM. MyHKT 10.2.1) Kak ABYXCaHTUMETPOBbIV
MOYBEHHBIA cerMeHT. OO6LWaa BbiCOTa MNOYBEHHbIX KOJIOHOK (HeobpaboTaHHas noysa + nouBa C
COCTapeHHbIMU OcTaTkamun) He Ao/hKHa npesbiwartb 30 cM (CM. NyHKT 10.1.1).

10.2.3 TpombiBaHWe BbINOJIHAT, Kak onucaHo B nyHkTe 10.1.4. Mocne npombIBaHUA CETMEHTbI MOYBbI
1 hunbTpaT aHaNM3NpYT Ha cofepxXaHue TecTUPYyeMmoro BellecTBa, MPOAYKTOB ero TpaHcdopmaumum u
HeaKcTparmpyemoi paAroakTUBHOCTM, Kak yka3aHo B nyHkte 10.1.5. YTtobbl onpeAenntb, CKOMbKO
COCTapeHHOro octaTka OCTasioCb B BEPXHEM [BYXCauTMMETPOBOM C/l0€ Moc/ie NPOMbIBaHUA, 3TOT CErMEeHT
aHanu3npyT OTAe/bHO.

11 JaHHbIEe U NOATOTOBKA OT4yeTa

11.1 O6paboTka pe3ynbTaToB

11.1.1 KonwuuecTBa TecTMpyeMOro BellecTBa, NPOAYKTOB €ro TpaHcdopmauuu, HeakcTparmpyembix
BELLEeCTB W BellecTBa CpaBHeHWA (€C/M ero MCnob30Basin) BbipaxaloT B MPOLEHTax OT UCXOAHO BHECEHHOM
[03bl A1 K&XA0ro MOYBEHHOTO CerMeHtTa W pakuum dunbTpara. [na kaxAoid NOYBEHHOW KOSTOHKM

""TunnyHble 06beMbl (PUILTPATOB BapbupyOT B Ananas3oHe ot 230 M 4o 260 M/, cocTasnas NpUMepHo ot 92 %
00 104% OT BHECEHHOrO KOMIMYECTBa MOZAE/bHbIX 0CaAKoB (251 M/1) MpU UCMONb30BaHUM KOMOHOK C AMamMeTpoM 4 cM n
anuHoii 30 cwm.

°'B nouse MoxeT 06pa3oBaTbCA 60MBB OAHOrO NPOAyKTa TpaHcopmaLym TeCTUPYEMOro BELLECTBa, U OHWU MOryT
NnosiBUTLCA B pa3Hoe BpeMs B TeYeHue 3KCnepumeHTa. B Takux cryvasix NpOBOAAT IKCMEPUMEHTbI MO BbIMbIBAHUIO
gOCTapeHHbIX 0oCcTaTKOB pa3HOro BospacTta.
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npeacTaBnsAnT rpadvik, OTPaXatoLMii NPOLLEHTHOE CofepXaHne Kak YHKLUIO ry6nHbI NOYBbI.

11.1.2 Korga B KOJ/IOHOYHOM 3KCNEPUMEHTE MPUMEHSIIOT BELWECTBO CpaBHEHWS, BbliMblBaHuE
TECTUPYEMOrO BELLEeCTBa OLLEeHWBAIOT MO OTHOCUTENbHON LUKane, UCMOoMb3ys OTHOCUTENbHbI KO3(hULNEHT
noasmxHoctn (RMF), KOTOpbIi NO3BONAET CpaBHWBaTb [faHHble MO BbIMbIBAHWIO PAa3/IMYHBIX XUMUYECKUX
BELLECTB U3 pas/iMyHbIX NoyB. Mpumepsbl 3HauYeHuii RMF ans psga nectuumaos NpuBeAeHsbl B NpuaoxeHun b.

11.1.3 OueHkn BenuuumH Koc (koaddhmumeHTa apcopbumm BeuwiecTBa M3 pacyeta Ha 1 %
opraHuyeckoro yrinepoga) u Kot (koadhchmuymenTa agcopbunm Bewwectea us pacyeTta Ha 1 % opraHnM4yeckoro
BellecTBa) Takke MOryT 6bITb NOsyYeHbl U3 pPe3y/ibTaToB KOSIOHOYHOIO 3KCNepuMeHTa, UCX0AsA U3 cpefHero
paccTosiHAA BbIMbIBAHWUS WM YCTAHOB/IEHHbIX Koppensauuidi mexgy RMF n KoT, RMF n Koc unu npymeHss
Teopuio xpomaTorpadmu [24]. MocnefHwii meTos AO/MKEH GbiTb MCMO/b30BaH C OCTOPOXHOCTLIO, 0COBEHHO
ANA Tex cfyyaes, KOrga npoLuecc BbIMbIBAHWA NPOXOAUT He TONIbKO B YC/TOBUSAX HACbILEHWUSA Baroi, HO K
BK/IOYAET HEHACHILLEHHbIE CUCTEMBI.

11.2 VIHTepnpeTauua pesynbLtaTtos

KO/MIOHOUYHbIE 3KCMEepVMEHTbI MO BbIMbIBAHWIO, OMWCAHHbIe B [JaHHOM PYKOBOACTBE, MO3BONANOT
onpefennTb BbIMbIBAEMOCTb WM NOTEHUMas bHY0 NOABUMXHOCTL B MOYBE TECTUPyeMoro Bellectsa (4n1s
nccnefoBaHnsA UCXOLHOIO XUMWKaTta) Wunu npoaykToB ero TpaHcdopmauuu (B UCCefoBaHUsaX Mo
BbIMbIBAHMNIO COCTAPEHHbIX OCTATKOB). OTU AaHHblE HE MOryT AaTb KO/IMYECTBEHHbIA MPOrHO3 MOBeAeHUs
BelllecTBa B MOJIEBbLIX YC/IOBUAX, HO WX MOXHO WCMNO/b30BaTb [J/11 CPaBHEHUS «BbIMbIBAEMOCTU»
TEeCTVPYEMOro BellecTBa C «BblMblBAEMOCTbIO» BELLECTB C M3BECTHOW MOABWMKXHOCTBLIO B noyse [24]. OHu
TaKKe He MO3BONAIOT KOMIMYECTBEHHO ONpefeNnTb, Kakoi NMPOLEHT BHECEHHOrO XMMuKaTa MOXeT J0CTWYb
rpyHTOBbIX BOJ [11]. OfHako pesysibTaTbl KOSIOHOYHLIX OMbITOB MO BbIMbIBAHWUIO MOTYT MOMOYb PELUNUTb,
Heo6Xxo4uMO N MpoBeAeHVe MUKPOMOMEBbIX WM MOMEBbIX ONbITOB A/ BELWECTB, 0OHapyXusBawLlmx B
NabopaTopHbIX OMNbITax BbICOKMIA NMOTEHL AN NOABWKHOCTY.

11.3 Otyet

OTyeT fOMKEH BKNOYATbL:

[lna TecTupyemoro BellecTsa v BellecTsa CpaBHeHus (ec/iM ero UCnosb3osanm):

- TOProBoe HaMmeHoBaHWe, XMMuyeckoe HasBaHue (no HomeHknatype IUPAC un CAS). CAS-Howmep,
XMMu4yeckas CTpykTypa (C ykasaHueMm no3vuum MeTku AN MaTepuancB C paguoakTUBHON MeTKON) K
BaXHelwmne PnU3NKo-XnMnyeckme CBOICTBA;

- YNCTOTY (NpUMecH) TECTMPYEMOrO BELLLECTBA,

- pagnoXMMMYecKkyto YNCTOTY ANA BellecTBa C PajuoakTUBHON METKOW W yAenbHYl0 akTUBHOCTb (rae
Heo6XxoaMMO).

[ns nous onbiTta:

- onucaHne yyacTkos Npo6ooT6opa;

- cBOiicTBa NoyB: pH. cogepXxaHne opraHMYeckoro yrinepoaa v ruHbl, TpPaHy1I0MeTPUYecknii coctas 1
06bEMHYI0 Maccy (415 NOYB C HapYLLEHHOWN CTPYKTYpPOIA);

- MMWKPOGMOOrMYECKyt0 akTMBHOCTb MOYBbI (TOSILKO A1 MOYB, UCMOMb3yeMbIX A1 cocTapuBaHus
TecTMpyemoro BellecTsa);

- A/INTENBHOCTb U YC/IOBUSA XPaHeHus.

Ycnosusa Tecra:

- faTbl MPOBEAEHNA OnbITa;

- ANVHY 1 AnaMeTp MOYBEHHbIX KOMOHOK;

- 06LLyl0 Maccy MoyBbl B MOYBEHHbIX KOJTOHKAX;

-H3NIMX/IBOBHEOE«OOTOCTYPYE»/ICTOBELLCX/IBAU. MPU HEOOXOANUMOCTH, BELLLECTBA CPaBHEHWS.

- 06bEeM, YaCTOTY U ANNTENbHOCTb BHECEHUSA MOJE/bHbIX 0CaAKOB;

- TemnepaTypy 3KCnepuMeHTaIbHOW YCTaHOBKY;

- KOJINYECTBO NOBTOPHOCTEN (N0 KpaliHei mepe, ABe);

- MeToAbl aHanm3a TecTUpyemoro BellecTBa, NPOAYKTOB ero TpaHcopmauum u. rge HeobxoAnMmo,
BelllecTBa CPaBHEHWA B pPa3/INyHbIX CerMeHTax noysbl U unbTpaTax:

- METoAbl XapakTepUCTUKM U UAEHTUUKaLMN MPOAYKTOB TpaHcdopMauuy B CermeHTax Mousbl K
hunbTpaTax.

PesynbTathl TEcTa:

- Tabnnupbl pe3ynbTaToB, BbIPAXEHHbIX B €AVHMLAX KOHLEHTpaun 1 B NPOLEHTax OT BHECEHHOW [03bl
B CErMeHTax MouBbl U hunbTpatax;

- MaccoBblii 6anaHc (npy Heo6Xxo0AMMOCTHN);

- 06bEeMbI PUILTPATOB;

- paccTosHWSA BbIMbIBaHWNSA W. rAe Heo6XoAMMO, OTHOCUTE/IbHbIE NoKasaTesin MO6UIbLHOCTH;

- rpadvkn, oTpaxalwolme 3aBMCUMOCTb MPOLEHTHOTO COAEpXaHUs BellecTBa, OOHAapYXeHHOro B
cerMmeHTax nousbl, OT FNy6WHbI;

- 06CyX/eHne 1 nHTepnpeTauus pesynbTaTos.
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MpunoxeHune A
(pexomeHayemoe)

»KBegneato necX /1

‘4m m*poGes Ha craabioamT
YABDPBMBAKMNAO NoYBY M KONOWN

«[NYrNafCMKBs «un6n Ane c6op™
Gnn«Tpsrs  UGBAMYTU NIX>MU»W«IRW
dexnelan  ana MPBAOTEPALIAHKE
choTenmas

(1) Dreschet. N (1985) Modemei  Acker-  und Pflanzcnbau  aus  Sicht  drr
PflanzeibcIlmtznuttelImduitne In Uuier Boden - 70 Jahre Agrarfcuselumg der BASF AG 225-
236. Vertag Wissemchaft und Politik. Koln

PucyHok-1 Mpumep CTEKNAHHbIX HECEKLMOHHBIX KOMTOHOK A/IMHOM 35 CM 1 BHYTPEHHUM gnameTpom 5 cm [25].
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PucyHok 2 - MpyMep MeTanInuyeckux CeKLMOHHbIX KOSTIOHOK C BHYTPEHHUM AMaMEeTPoM 4 cMm [25].
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MpunoxeHune b

(cnpaBoyHoOe)

Mpumepbl KO3 PULNEHTOB OTHOCUTENbHOW NogBuwxKHOoCcTU™* (RMF) ana paga
nectuymnpos ([1], [2]) n cooTBeTCTBYKO W ME KNACChl NOABUXHOCTU***

RMF-Anana3oH BewectBo (RMF) Knacc nogsmxHocTn
< 0,15 napaTnoH (< 0.15). conyopogudeH(0,15) | HenogBuxHoe
0.15-0.80 npodeHodoc (0,18). nponukoHason (0,23), Il cna6o nogsuxHoe

amnasunHon (0,28), anypot (0,38), TepbyTraasuH
(0,52), metngatmoH (0.56), npometpuH (0,59),
nponasuH (0.64). anaxnop (0.66). meTonaxiop

(0.68)

0,80-1.30 MOHYpoH** (1,00). aTpasuH (1.3), cumasuH (1.04). Il ymepeHHO nofaBuxHoe
thnyomeTypoH (1.18)

1.30-2.50 npomeToH (1,67). umaHasuH (1.85), 6pomauun IV noBO/ILHO NoagMxHoe
(1.91). kapbyTunat (1.98)

2.50- 5.00 kapb6odypaH (3.00). anokcakap6b (4.33) V noaBuxXHOE

>5.0 MoHokpoTodoc (> 5.0). gukpoTocpoc (> 5.0) VI o4yeHb noABuxHOE

" KoahhnLMeHT 0THOCUTENBHOW MOABMXHOCTU paccumTbiBaeTcs Kak (3):
RMF-paccTosiHve BbiIMbIBaHUSA TECT-BELLECTBA, CM / pacCTOsHVE BbIMbIBAHNSA BeELLECTBa CPaBHEHUS.
CM.
*‘BellecTso cpaBHeHUA
see[Ipyrne cucTembl Ana Knaccudukauum nogBMXHOCTU XMMUYECKOTO BELLeCTBa B NOYBE OCHOBaHbI Ha
3HauveHusx Rf npu nouseHHoi TCX [4] n Ha BenuunHax  Koc [5]. [6].
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