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Mpeancnosue

Llenu, ocHOBHbIE MPUHLMMBLI 1 OCHOBHOM NOPsiAOK NpoBeaeHUs paboT No MEXrocyaapcTBEHHON cTaHaap-
Tusaumn yctaHosneHsl B FTOCT 1.0—92 «MexrocynapctseHHasi cuctema craHgaptusauum. OcHOBHbIE NOMoxe-
Hua» n FTOCT 1.2—2009 «MexrocynapcTeeHHas cuctema ctaHgaptusauni. CtaHgapTbl MeXrocyaapCTBeHHbIe,
npaswuna, pekoMeHaaLmMn No MeXrocyaapcTBeHHON ctanaapTusauun. MNpasuna paspaboTku, NPUHATUS, OBHOB-
NEeHNs U OTMEeHbI»

CBeaeHus o ctaHgapTe

1 NOArOTOBIEH deaepanbHbIM rocyaapcTBEHHLIM YHATapHbLIM NpeanpusTuem «Bcepoccuiickuii Ha-
YYHO-UCCNeaoBaTeNbCKU LEHTP cTaHAapTUsaumnmn, nHpopmaumm U cepTuduKaunm celpbsi, MaTepuarnos 1 Be-
wects» (Pryr «tBHALUCMB») n TexHu4ecknm komuteTom no ctaHaaptusauun TK 339 «BesonacHocTb Chipbs,
mMaTtepuanos 1 BelecTs» PedeparnbHOro areHTCTBa No TEXHUYECKOMY PerynnpoBaHnio U MeTponornm

2 BHECEH ®epaepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynvposaHuio U MmeTponorun (Pocctan-
AapT)

3 MPUHAT MexrocyaapCTBeHHBIM COBETOM MO cTaHAapTMU3aL M1, METPOMOTNN U cepTudukaLmmn (npoTo-
kon ot 30 mas 2014 r. Ne 67-11)

3a npuHATUEe NporofiocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbI Kop cTpaHs! CokpaLleHHOE HaUMEHOBAHWE HALUOHANBHOTO OpraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTusauun

AsepbangxaH AZ AscTaHgapt

ApmeHus AM MwuHakoHoMukn Pecnybnukn ApmeHuns

Benapycb BY locctangapt Pecny6nukn Benapycb

KazaxctaH KZ locctangapt Pecny6nukn Kasaxcran

Kvpruaus KG Kbipreiactangapr

Mongoea MD Mongosa-Ctangapt

Poccus RU Poccrangapt

TamXvkucTaH TJ Tagxvkctangapt

TypkmeHucTaH ™ TypkmeHcTaHgapTnaps!

Ya6eknctaH Uz Y3actaHgapTt

YkpanHa UA MuH3KOHOMPa3BUTUSL YKpauHbl

4 TMpukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY PEryrnvpoBaHUIo U METPOMNOTrUM OT 24 ceHTAbpS
2014 r. Ne 1212-ct mexrocyaapcTBeHHbI ctaHaapT FOCT 32631—2014 BBeaeH B AeACTBUE B Ka4eCTBe Hauu-
oHanbHoro ctaHaapTa Poccuiickoin ®eaepauun ¢ 1 nioHsa 2015

5 Hactoqwuin ctaHgapT uaeHTUdeH MexayHapogHomy aokymeHTy OECD Test No. 216: 2000 Soil
Microorganisms: Nitrogen Transformation Test ([louBeHHble MUKpoOopraHuamel: UcnbiTaHne Ha TpaHcdopma-
uuio asoTa).

MepeBop ¢ aHrMUICKOro s3blka (en).

CrteneHb cooTBeTCTBUS — maeHTU4YHag (IDT)

6 BBEJEH BINEPBbIE

UHpopmayusi 06 usMeHeHUsIX K HacmosileMy cmaxoapmy ny6nukyemces 8 exe200HOM UHGOpMayUOH-
HOM yKka3amere «HayuoHanbHble crmaHlapmbi», @ MEKCM U3MEeHeHUU U MornpasoK — 8 eXXeMeCsIHHOM UHGOop-
MaUUoHHOM yKasamene «HayuoHanbHele cmaHOapmel». B criyvyae nepecmompa (3aMeHbl) uniu OmMeHb!
Hacmosiuje2o cmaHdapma coomeemcemeyrouiee ysedomreHue 6ydem orybruKoeaHo 8 eXeMecsiHHOM UHGOp-
MaluuoHHOM yka3zamene «HauuoHansHbie cmaHdapmei». Coomeememasyrowjas uHhopmauyusi, yesedomneHue u
meKcmbi pasMelamcsi makxe 6 UHGOpMayUoHHOU cucmeme obuwie20 rob308aHuUst — Ha ouyuansHOM
calime ®edepailbHO20 azeHMcmea 1o MeXHUYECKOMY pezayiiuposaHUo U Memposioauu 8 cemu VIHmepHem

© CraHpgaptnHgopm, 2015

B Poccuiickoit ®eaepaummn HacToALWMIN cTaHAaPT He MOXET 6bITb MOMHOCTLI0 UMW YaCTUYHO BOCNPOUN3Be-
AeH, TUPaXUpoBaH U pacnpocTpaHeH B kadecTBe odmumanbHoro usgaHus 6es paspelwenns deagepanbHoro
areHTCTBa Mo TeXHU4EeCKOMY peryrnupoBaHuio U MeTponorun
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M E X TToOCVYAOAPUG CTUBEMHHUB H C TAHAAPT

METOAbI UCMbITAHUA XUMUYECKOW NPOAYKLWU, NPEACTABNSAIOLWEN ONACHOCTb
AN OKPYXXAIOLWEN CPEObI

MouyBeHHbIe MUKpOOpraHuamMel. UcnbiTaHue Ha TpaHchopMaLuio asoTa

Testing methods for chemicals of environmental hazard.
Soil microorganisms. Nitrogen transformation test

Hata BBegeHna — 2015—06—01

1 O6nacTb NnpUMeHeHus

Hactoswun ctaHgapt yCTaHaBnMBaeT MeTo onpeaeneHna BO34encTBuA ncenegyemoro sewectsa Ha
npoueccobl MI/IKpO6I/IOJ'IOFI/1‘-IeCKOIZ Tpchcbopmau,mm asoTa B No4Be.

2 TepMuHbI M onpegeneHus

B HacTosiliem cTaHaapTe NpMMeHeHbl TEPMUHBI C COOTBETCTBYHOLLMMU OnpeaeneHusiMn:

2.1 TpaHcdopmauusa azota: OkoHYaTenbHast MMHepanusauusa azoTcodepkallx opraHnyecknx coegu-
HEHWA NOYBEHHBIMN MUKPOOPraHU3MaMn NocpeacTBOM NPOLLECCOoB aMMOHUMKaLUN U HUTpudMKaLnum 4o co-
OTBETCTBYHOLLMX HEOPTraHUYECKUX HATPATOB.

2.2 EC, (adbchekTBHaA KoHLeHTpauua): KoHLeHTpauusa nccnegyemoro BellecTsa B noyse, kotopast
npueoaunT K X %-My UHrMBMpoBaHuio TpaHcopMaLumm a3oTa B HUTpaThl B TEYEHUE YCTaHOBMNEHHOrO nepuoga
BO30ENCTBUA.

2.3 EC,, (cpenHsnsn achcheKTUBHAA KOHUEHTPaums): KoHLeHTpaLms nccneqyeMoro BellecTsa B novse,
KoTopas NpmMBoauT K 50 %-My UHrMB1poBaHuo TpaHcdopmaLMn a3oTa B HUTPaThl B TEUEHWe YyCTaHOBEHHOTO
nepuoga BO34enCTBUS.

3 O6wue cBegeHUsA

MN3yyeHune Bo3aenCTBNA XMMUYECKOTO BEeLLECTBa Ha AeATeNbHOCTb MOYBEHHBIX MUKDOOPTaHU3MOB MOXET
noTpeBoBaThLCA, Koraa HeobXoanMbl CBeeHUs O NoTeHUManbHbIX NoBoYHBIX 3hdekTax cpeacTs 3allnThl pac-
TEHWI Ha NOYBEHHYH MUKPOMIOpY MK Korda Ha NOYBEHHbIE MUKPOOPTraHN3Mbl MOTYT OKa3blBaTb BO3AENCTBUE
XUMUYecKMe BeLLecTBa, He ABMALIMEC CpecTBaMM 3aLlMTbl pacTeHuin. C Lenbio onpeaerieHns Takoro Bos-
AeNcTBUSL NPOBOANTCA UccneaoBaHne TpaHchopMaumn asota B noyse. Mpu TeCTMPOBaHNN arpoXUMUKaTOB
(Hanpumep, CPEACTB 3aLUMTbI PACTEHU, YAOBPEHWUIA, NEeCHBIX XUMUKATOB) OQHOBPEMEHHO NPOBOAAT UCCneno-
BaHusA TpaHchopmaumm asoTa u yriepoga. MNpu TeCTUPOBaHN NPOYNX XMMUYECKUX BELLECTB A0CTAaTOYHO NPo-
BOAWTbL TOMbKO WccriedoBaHWe TpaHcdopmauun asota. OpHako, ecnn 3HauveHne EC., B uccnegosaHum
TpaHchopMauum asota Ang Taknx XMMUYECKUX BELLECTB rnonagaeT B AManasoH, onpeAeneHHblin Ans cyulec-
TBYIOLUMX WMHMMBUTOPOB HUTpUdMKaLMM (Hanpumep, HUTpanupuHa), To AnsA MofyvyeHUss OOMOfHUTENbHON
MHpopMaLIMM MOXeT NPOBOAUTLCSA Takke UCCNeaoBaHue TpaHcdopMaLUun yrrepoaa.

MoYBa COCTOUT U3 JKMBBLIX N HEXMBBLIX KOMMOHEHTOB, KOTOPbIE CYLLECTBYIOT B BUAE KOMMIEKCHLIX U reTe-
poreHHbIX cMecei. MKPoOpraHMaMbl UTpatoT BaXKHYHO POSb B paspyLleHUn 1 TpaHcopMaLmum opraHu4eckoro
BeLLecTBa B NNOAOPOAHBIX MOYBaX, MOCKOMbKY Ha pasnnyHbIE acneKThl No40oPoaANs NMOYB OKasbiBakoT BNUsSIHNE
pasnuyHble BUabl MUKPOOPraHU3MoB. JTio6oe 4onrocpodHoe BMeLLaTeNbCTRBO B Takne BUoXMMMYecKue npoLec-
Cbl MOTEHLMANIbHO MOXKET MPenATCTBOBaTb KPYroBOPOTY MUTATENbHbLIX BELLECTB, YTO B CBOIO oYepedb MOXeT
BbI3BaTb U3MEHeHus nnogopoausa nous. TpaHcdopmaums yriepoda U asoTa NPoUCXoauT BO BCeX Nnoaopod-
HBIX MoYBax. HecMoTps Ha To, YTo MUKPOGHBIE coobLLEecTRa, OTBEYaloLLMe 3a NpoTeKkaHue AaHHbIX NPoLeccos,
OTNINYAIOTCA B 3aBUCUMOCTM OT MOYBLI, MyTW TpaHcopMaLmmu Mo CyTH OCTaloTCA 0AMHaKOBBIMM.

WU3paHve ocpmumnansHoe
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Mertoa, npeacTaBneHHbIR B HAacTosALWEM cTaHaapTe, nNpeaHasHaveH Ana o6HapyXXeHUs AoNrocpoYHOro
nobo4yHOro BO3AeNCTBUA BELLEeCTBa Ha NpoLece TpaHchopMauumn asoTa B a3pobHo NoBEpXHOCTU Novskl. Me-
TOA TakkKe NO3BONSAET OLUEHUTL BO3AEHACTBUE BeLeCTBa Ha TpaHcopmauumio yrinepoga novseHHon Myukpodno-
poi. O6pasoBaHne HATPaTOB NPOUCXOAUT HENOCPEeACTBEHHO NOCIe paspbiBa CBA3EW yrnepog — a3oT. Takum
06pasoM, ecnu B TECTUPYEMbIX U KOHTPOIbHbIX NOYBax 0BHapy)XMBatoT paBHblE€ CKOPOCTU 06pa3oBaHUA HUTPa-
TOB, TO BECbMa BEPOATHO, YTO OCHOBHbLIE NYTW Aerpajauum yriepoaa He aaTparveatoTca U ocTaoTes hyHKLMO-
HanbHbIMU. CybcTpaTt, BbIGpaHHbIA 4 NPOBEASHUSA TeCTUPOBaHUs (MOpoLUKoobpasHaa nouepHoBas Myka)
nMeeT GnaronpuaTHoe COOTHOLLEHWe coaepXkaHusa yrnepoaa K asoTy (0bbluHO mexay 12/1 n 16/1). Bene-
OCTBUe 3TOro, YrnepogHoe rornojaHne B Xoae TECTUPOBAHUS CHUXKAETCS, U eCnn B pesynbTaTte BO3AencTBUA
XUMUYECKOrO BeLecTBa MUKPOBHbIe coobLecTBa NoBpeXxaaloTCs, TO OHU CMOMyT BOCCTAHOBUTLCA B TeHYeHUe
100 anen.

HacToawwuin meToa, rmaBHbIM 06pa3om, NnpegHasHaveH Ana BeLLeCTB, AN KOTOPbIX U3BECTHO oXuaae-
MO€ KOfMYeCTBO NOCTYNNEeHNs B Moysy. ATO KacaeTcs, HanpuMep, CPeACcTs 3awuTbl pacTeHU, AN KOTopbIX
M3BECTHbI HOPMbl BHECEHWSI B NMOYBY.

Ana arpoxuMukaToB AOCTaTOMHO NMPOBOAUTL TECTUPOBaHWE ABYX 403, COOTBETCTBYIOLMX OXUAAEMON
WU NPOrHO3NpyemMoin HopMe BHECEHUs B MoYBY. TeCcTUpoBaHWe arpoOXUMUKATOB MOXHO NPOBOAUTL B BUAE ak-
TUBHBIX NHrpeaueHToB (AN) unn B BUAE roToBLIX CMeCei.

TecTupoBaHWe Takke MOXKET NPOBOAUTLCA ANSA NPOUNX XUMUYECKUX BelecTB. Mpu nameHeHnu konudec-
TBa UccneayeMoro BellecTBa, BHOCUMOTO B MOYBY, a Takke cnocoba oueHKN AaHHbIX TECT MOXET TakkKe UC-
nonb3oBaTbCs AN XMMUYECKUX BeLecTB, AN KOTOPbIX OXUAAeMoe KONMYEeCTBO MOCTYMMEHUA B MOYBY
HensBecTHO. [nA TakMx XUMUYECKUX BELLecTB onpeaensieTca BO3AEUCTBUE HECKOMbKUX KOHLEHTpaLMUin Ha
TpaHchopmauuto asoTa. [laHHble TECTUPOBaHUS UCMOSb3YHOTCA ANA NOCTPOEHNUA KPUBOW A03a — OTKIUK (Tec-
TUpyemas KOHLEHTpaLua — UHrmbuposaHue TpaHccopmaLmmn asoTta) n pacyeta sHaveHus EC,, rae x onpepe-
NseTCsi Kak NPOLEHT BO3AEeNCTBUS.

4 TpyHUMN TecTa

MpocesHHyto NoYBy, B KOTOPYIO BHOCUTCH MOPOLUKOOBpasHbIA cybcTpat, obpabaTeiBaloT uccrnegyembim
BELLECTBOM WK ocTaBnsiioT 6e3 06paboTku (KoHTponbHaa npoba). Mpu TeCTUPOBaHUM arpOXMMUKATOB PEKO-
MeHAYyeTCsl UCMONb30BaTh Kak MUHUMYM [ABE TECTUPYEMbIe KOHLIeHTpaLIMK, KOTOPble AOMKHbI ObITh BbIOpaHbI B
3aBMCMMOCTU OT Hanboree BbICOKOW OXnaaeMon o3kl BHeceHus B noysy. Mo npowecteuum 0-ro, 7-ro, 14-ro n
28-ro gHen nHKybaLumm TecTUupyemMble 1 KOHTPOMbHbIE NPO6LI MOYBLI AKCTPArupyoT pacTBOpUTENEM 1 onpeae-
NAOT KONMYECTBO HATPATOB B 3KCTpakTax. CKopocTb 06pa3oBaHNs HATPaTOB B TeCTUPYEMOW Npobe cpaBHUBa-
tOT CO CKOPOCTLIO B KOHTPONLHOW NPo6e 1 paccHUTLIBAOT MPOLEHT OTKIIOHEHUSI OT KOHTPOMBbHOTO 3Ha4YeHUs.
TecT BbINONHAETCSA KAk MUHUMYM B TeveHne 28 aHei. Ecnu Ha 28-11 AeHb OTKIOHEHUE MeXAay TecTUpyemomn n
KOHTpOmbHOM NpoGoli paBHO nnu Gonblue 25 %, To TeCT NpoacrkatoT B TedeHne He 6onee 100 gHei. Mpu Tec-
TUPOBAHMMN MPOUMX XUMUYECKNX BELLLECTB UCCredyemMoe BeLLeCTBO B PasfnyHbIX KOHLEHTpauuax Ao6asnsawoT B
NpoGbl NOYBbLI U NO NPOLIECTBUM 28 AHEN MHKYBaLMN USMEPSItOT KONUMYECTBO HUTPaTOB, 06pas3oBaBLUMXCA B TEC-
TMPYEMON U KOHTpOnbHOW npobax. MpoBodsAT cTaTucTUYeckyto obpaboTKy pesynbTaToB TECTUPOBAHUS He-
CKOMbKUX KOHLIEHTPAaLIUIA C MOMOLLILIO PErpeCcCOHHON Moeny v BbiuMcnaoT sHaveHus EC, (Hanpumep EC,
EC,5 1 (unn) EC,p).

5 [locToBepHOCTbL TecTa

OueHka pesynsTaToB TeCTUPOBaHUsI arpOXMMUKATOB OCHOBaHa Ha OTHOCUTENbHO HeBOMbLIMX OTKOHe-
HUSAX (cpedHee 3HadveHue cocTasnsieT 125 %) B KOHLUEHTpaLMM HUTPATOB B TECTUPYEMOM U KOHTPOILHOW Npo-
6ax nousbl, NO3TOMY BoMbLUME pasnMyusi B KOHLEHTPaLWUX HUTPaToB B NaparsnenbHbIX KOHTPOmNbHbLIX Npobax
MOTYT MPUBECTU K MNOMYYEHNIO NOXHBIX pe3ynsTaToB. Taknm obpasom, pasnmyuns B KOHLEHTpaLUn HUTPaToB B
napannenbHbIX KOHTPOMbHBLIX Npobax AoMKHO 6bITb MeHee + 15 %.

6 OnucaHwme TecTa

6.1 O6opyanoBaHue

6.1.1 lMpu TeCTUPOBAHUM UCTIONb3YIOTCS KOHTENHEPHI, N3rOTOBMEHHbIE N3 XUMUYECKN NHEPTHOTro MaTe-
puana. KoHTelHepbl 40MKHbI BbITh NoaxodsLlero pasmepa Ans NposeaeHns npoueaypbl MHKy6aumm noushbl.
MHkyGaumsa MOXeT NpoBOANTLCS MO0 Ana oaHoW 60bLIOA NapTMmM NoYBbI, TGO ANs CepyUn MHANBUOYabHBIX
npo6 nousbl (M. 24). Mpu TecTMpoBaHUM criegyeT YAENsATb BHUMaHUE TOMY, YTOObl MUHUMU3NPOBATL NoTepu

2
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BOAbl U 06ecneywnTb razoobmeH Mexay NoYBoit n atmochepoit (Hanpumep, KOHTEAHEPL! MOTYT GbiTb NOKPLITHI
nepcopMpoBaHHON NONNATUNEHOBON NNeHkon). Mpu TeCTUPOBaHUN NETYHNX BELLECTB HEOBX0ANMMO UCNONb30-
BaTb repMeTUYHbIE U rasoHenpoHuLaeMble KoHTelHepbl. KoHTelHepbl A0MKHBI GbITb Takoro pasMepa, YTobbl
npoba no4skl 3aHMMarna NnpPUMepHoO oaHY 4YeTBEpTYIo UX obbeMa.

6.1.2 Mpu TecTMpoBaHUM UCNONb3YIOT NabopaTopHoe 0bopyAoBaHWE CTaHAAPTHOMO Ha3HAYEeHUs!, B TOM
yucne:

- YCTPOWCTBO A/1A1 NepeMeLUnBaHNsS: MeXaHUYeCKUA Welkep U aHanoriuHoe obopyaoBaHue;

- LeHTpudyry (3000 g nnm 30000 m/c2) nnun ycTpoicTeo Ans dounstpaumm (C Ucnonb3oBaHuem unsTpo-
BanbHOW Bymaru, He cogepxallein HUTpaThbl);

- oBopyaoBaHue ¢ 4OCTaTOMHOM YyBCTBUTENLHOCTLIO U BOCMIPOM3BOAUMOCTbLIO AN NPOBeAeHUA aHanu-
TUYECKOro onpeaeneHus HUTPaToB.

6.2 BbiGop M KONUYECTBO NOYB

6.2.1 TMpun TecTMpPOBaHNM NCMOMb3YETCH TOMbKO ofdHa MoyBa. PekoMeHAaunM OTHOCUTENBbHO XapakTe-
PUCTUK TECTUPYEMO NOYBHI:

- cogepxaHue necka: He MeHee 50 % 1 He Bonee 75 %;

- pH: 5,5—7,5;

- cogepxaHue opraHudeckoro yrnepoga: 0,5—1,5%;

- MUkpobHas Guomacca gomkHa BbiTb M3MepeHa U cogepXkaHue yrnepoaa B Hell A0SDKHO ObITb He Me-
Hee 1 % OT cogepxaHus obLlero opraHuyeckoro yrnepoga B nouse [1, 2].

6.2.2 B GonblUMHCTBE cny4yaes novea, obnagatoLlas TakuMmn XxapaktepucTukaMmu, npeacrasnaet cobon
Hamxyawumin obpasel 4Ns TECTMPOBaHNSA, MOCKOMLKY agcopbuns nccnegyemoro eellectsa byger MUHUMans-
HOI, a ero A4OCTYNHOCTb ANA MUKpodropbl — MakcumarnbHoi. CrnegosaTtenbHo, TECTUPOBaThL ApYrne noYshbl,
Kak npaBuno, HeT HeobxoanMocTU. TeM He MeHee, Npu onpeaeneHHbIX 0bcToATeNnbCTBaX, HaNpUMep, Koraa uc-
cnegyemoe BelecTso ByaerT, rnaBHbIM 06pa3om, UCMoNb30BaTLCA ANA onpeaeneHHbIX TUMOB MOYB, TaKMX, Kak
KUCIble NecHble MoYBbl, UK NPU TECTUPOBAHNMW 3NEKTPUYECKN 3apskeHHbIX XMMUYEeCKUX BellecTB, Heobxoau-
MO UCMNONb30BaTh AOMONHUTENbHEIE NPOOEI NOYB.

7 C6op u xpaHeHne Npod No4BbI

7.1 Céop

7.1.1 OorvkHa ObITb AocTynHa nogpobHas nHgopmaumio o mecte cbopa npobbl no4Bkl. Takas uHbopmMaumst
BKIHOMaET TOYHOE MECTOMNOoXeHNe, CBeAEHUA O pacTUTEeNbLHOM NOKpoBe, AaTbl 06paboTkv cpeacTBaMu 3aLLMTbI
pacTeHWiA, AaTbl BHECEHWNA OPraHNYecKUX U HeopraHMJecknx yaobpeHuid, aarbl AobaeneHna 61Monormyeckoro ma-
Tepuana unu nonagaHus criydaiiHoro 3arpsisHeHust. Ans cbopa nousbl AOIKHO ObITb BEIGPaHO 04HO MECTO, OTKyAa
MOXHO 0TBMpaTh NPOGEI NOYBLI B TEYEHWE AnUTENbHOrO Bpemeru. Moaxoaswmmmn mectamu ans céopa No4sbl SB-
NATCA NOCTOsIHHBIE NacTbuLLa, Nons Ans KynsTMBMPOBaHUS MOAOBLIX 3ePHOBLIX KyNnbTYpP (KPOME KyKypy3bl) Unu
rnons, saceaHHble cuaepaTom. BeibpaHHoe MecTo oT6opa Npob He AoMKHO 0OpabaTbiBaTbCA CPeACTBaMU 3aLLMUThI
pacTeHuin Kak MUHUMYM B TeYeHWe 0HOrO roAa nepes nriaHupyeMbiM otbopom npo6. Kpome Toro, opraHudeckne
yno6peHnst He AorKHBI BbIN NPUMEHSATHCA Kak MUHMYM B TedeHue LecTu mecsiLes. McnonbsosaHue MuHepanb-
HbIX y10BPEHNI1 SABNAETCS NPUeMIEMbIM TOMBKO B CIydae, ecri COOTBETCTBYET TpeboBaHUAM K BbipalLMBaHUIO
CENbCKOXO3ANCTBEHHOM KyNLTYpbI 1 ecnn npoba noyskl ByAeT oTéMpaTbes Kak MUHUMYM MO NPOLLIECTBUU TPEX Me-
cALeB nocre BHeceHus yaobpeHuid. CneayeT usberarb MCNonb3oBaHuUst MOYBbI, 06paboTaHHoW yaobpeHuamm ¢ us-
BECTHbIMU BrouMaHbEIMK acbdbekTamn (Hanpumep, LMaHamMUMaoM KanbLmst).

7.1.2 OT60op npob He pekomMeHayeTcs NPOBOAUTL BO BPEMs Unu cpasy e nocne gnutensHoro (6onee
30 aHei) nepuoda 3acyxy Unu noaTorieHus. [ns pacnaxaHHbIX NoYB Npobbl He06XoAUMO oTéUpaTh U3 ryéu-
Hbl 0T 0 go 20 cm. Ansa nyra (nactéuwia) unu Apyrx NoyB, Berawuka KOTOPbIX He NPOU3BOANUTCA B TeUeHWe Ann-
TenbHOro nepuoaa (Mo KpanHen Mepe ouH BereTauMoHHbIA Ce30H), MakcumanbHasa rmybuHa BeIBopkU MOXeT
6bITb HeMHoro 6onble 20 cM (Hanpumep, 4o 25 cm).

7.1.3 Mpo6bl No4BLI HEOBXOAUMO NEePEeBO3UTL B KOHTENHEPaXx 1 Npu TeMnepaTypHbIX YCNOBUAX, NPU KO-
TOPbIX UCXOAHbIE CBOMCTBA NOYBbI CYLLECTBEHHO HE U3MEHSITCH.

7.2 XpaHeHue

7.2.1 Haubonee npeanodTUTENbHBLIM SIBMISIETCA UCMOMNb30BaHWe CBEXeoToBpaHHbIX Npo6 novskl. Mpu
HeobxoauMocTu NPo6bl NOYBLI XpaHSAT B TEMHOTE Npu TeMnepatype 4 + 2 °C B TeueHue He Gonee Tpex meca-
ueB. Bo Bpems xpaHeHuWa Heobxoanmo obecnednTb asapobHble yerosus. Ecnn npobbl novskl oTOUpatoT us pai-
OHOB, e Nno4YBa 3amep3aeT Kak MUHUMYM Ha Tpu Mecsila B rofl, XpaHeHUe MOXHO OCYLLECTBAATL B Te4eHne
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LecTu MecsLeB npu TemnepaType MuHyc 18 °C go MuHyc 22 °C. MukpobHasi 6omacca B npobe noysbl name-
psieTcsi nepeq KaxabiM TecTupoBaHueMm, cogepxkaHue yrnepoga B 6uomacce 4omkHoO ObiTb He MeHee 1 % oT
cogepxaHus obLuero opraHnyeckoro yrmepoga (n. 6.3).

7.3 O6pa6oTka U NnoAroToBKa NO4BbLI ANA TeCTa

7.3.1 MpenBaputenbHaa UHKyGauua

Ecnu ocywecTenanock xpaHeHune npob nousekl (M. 7.2), To peKoMeHAyeTcs NPOBOANTL NpeaBapuTenbHYo
NHKyGaLuto oT 2-X 40 28-My AHel. YcnoBusa npegsapuTensHon MHkybaummn no Temnepatype 1 BnaxkHOCTU Aof-
XHbI 6bITb BNU3KK K ycrnoBmsaM TecTnposarua (n. 7.3.2 n 25).

7.3.2 ®U3UKO-XUMUYECKUE XapaKTePUCTUKU NOYBLI

MpoBy NoYBkI BPYYHYHO ounLatoT oT BonbLumMx 06BbeKToB (Hanpumep, KaMHel, YacTell pacTeHMA U T. 4.), a
3aTeM BRaxHyro nNpoby npocenBatoT Yepes CUTO, He AonycKasi U3NULIHEro BbiCYLUMBaHWUS, 40 pasMepa YacTul,
< 2 mm. CogepskaHue Bnaru B npobe noysbl AOMKHO BbITb CKOPPEKTUPOBaHO NyTem Ao6GaBneHns gUCTUNIMPo-
BaHHOW UNM AeMuHepanusoBaHHOW Bogbl A0 BennduH oT 40 % go 60 % OT MakCUMarnbHO BO3MOXHOMO
cofepkaHusi Boabl.

7.3.3 Jo6aBneHue opraHuyeckoro cybcrpara

B npo6bl nouBbl HeobxoaMMo A06aBNATL NOAXOAALLMIA OpraHNYeckuin cybeTpart, HanpuMep, NopoLLKOo6-
pasHy'o MIoLepHOBYH MyKY (OcHOBHOM KoMnoHeHT — Medicago sativa) ¢ cooTHoweHnem C/N ot 12/1 go 16/1.
PekomeHayemoe COOTHOLLEHMWE NioLiepHa — NovBa COCTaBnsieT 5 r NioLepHbl Ha KAMorpaMm rnoYsbl (M3 pacye-
Ta Ha Cyxoii Bec).

7.3.4 MoproToBKka UccrieayemMoro BellecTBa ANA BHECEHUA B NOYBY

Kak npaBwuno, uccnegyemoe BeLLeCTBO BHOCAT B NOYBY C UCNOMNb30BaHNeM Hocutens. B kayectse Hocu-
Tensi MOXeT NCMOoNb30BaTbCA BoAa (ANsl pacTBOPUMbIX B BOAE BELLECTB) UM TBepAblA MHEPTHLIN HOCUTenNb, Ta-
KOW, KaKk MenKkuin ksapLeBblil necok (pasmep 4vactuy, ot 0,1—0,5 mm). CnegyeT usberatb Ucnonb3oBaHUA
XKNOKUX HOCUTENEeN, 3a UCKIIOYEeHNEM BOoAbl (Hanpumep, OpraHNYeckux pacTBopuUTEenen, Takux, Kak aueToH,
Xropocopm), TOCKOMbKY OHW MOTYT NOBPEAUTL M1Kpodiopy. Ecnn B kayecTBe HOCUTENS UCNONb3YeTCA NECOoK,
TO ero NoKpbIBaoT NccrnedyeMbIM BELLECTBOM, pacTBOPEHHBIM UM CyCNeHANPOBaHHBIM B onpeaeneHHoOM pac-
TBOpUTENE. B Taknx cnyvasx nepes cMeLLMBaHUeM C MOYBOI pacTBopUTENb AOMMKEH BbITb yaaneH nytem ucna-
peHus. Ons JOCTUXEHUS ONTUMAaNbHOTO pacnpedesnieHns UCCneayemoro BewwecTsa B NoYBe pekoMeHayeTcs
ncnonb3oBaTth cooTHoweHue 10 T necka Ha 1 kr Nousbl (B pacyeTe Ha cyxol Bec). KoHTpornbHble Npobbl
06pabaTbiBatoT TONMLKO 3KBUBASNIEHTHLIM KONWMYECTBOM BOALI U (MN) KBApLIEBOIO necka.

Mpu TecTMpoBaHMK NETYYMX XMMUYECKUX BELLECTB Heobxoanumo npeaoTepallath NOTEPU UCCreayeMoro
BellecTBa BCNeACTBUE UCMapeHus, a Takke obecnevunBatb ogHOPOAHOE pacnpeaerieHue UCcneqyemMoro Be-
LLecTBa B NMoyBe (Hanpumep 1uccnegyemoe BewwecTBo cneayet BHOCUTL B NOYBY B HECKOMbKUX MECTax).

7.3.5 TecTupyeMble KOHLEHTpaLumn

Mpu TeCTMPOBaHWM arpoOXMMMUKaTOB HEOBXOANUMO MCMONbL30BaTb Kak MUHUMYM ABE TECTUPYEMBIE KOH-
LUeHTpaumu. HaumeHblUas KOHLEeHTpauus AOIPKHa COOTBETCTBOBATL MakCUManbHOMY KONMUYECTBY Mccneaye-
MOro BellecTBa, KOTOpoe MOXET NMOCTYNUTb B MOYBY B peasibHbIX YCMOBUAX, Haubonbluas KOHLeHTpauus
AomkHa 6bITb KpaTHa HaUMeHbLUIE KOHUeHTpaLumu. KoHueHTpauuio nccneayeMoro BelllecTsa Ansi BHECEHUs! B
MOYBY paccuUUTLIBALOT, Npeanonarasi, 4To UccrnegyemMoe BellecTBO paBHOMEPHO pacnpeaensieTcs B NoYse Ha
ry6uHy 5 CM 1 NAOTHOCTL MoYBbLI coctaBnseT 1,5 rfcm3. [na arpoxMmuKaToB, KOTOpLIE BHOCAT Henocpe-
[ACTBEHHO B MOYBY, UMW A5Ns XMMUYECKMX BELLECTB, sl KOTOPbIX MOXeT GbITb NpeackasaHo KonMyecTBo no-
CTYNIeHNs B NOYBY, B Ka4eCTBEe TECTUPYEMbIX KOHLEHTPaLMIn PeKOMeHAYEeTCA UCMONb3oBaTb MakCUMarbHYyHo
MpPOrHo3upyemyto KOHLeHTpauuio B okpyxatolien cpege (PEC) n koHueHTpauumio, pasHyto natu PEC. ins Be-
LLIeCTB, KOTOPbIE BHOCAT B MOYBY HECKOMLKO pa3 B Te4eHNe OAHOIO Ce30Ha, HaUMMeHbLLIas TeCTUpyeMas KOHLIEH-
Tpauusi paccuuTbiBaeTcsl nytem ymHoXeHus PEC Ha mMakcumanbHoe oXugaemMoe YUCIO BHECEeHWUA.
Haunbonbluasa TecTupyeMas KOHLEeHTpaUmMs He AOMDKHa NpeBbIWaTh AeCATUKPATHYIO 403y BHECEHUS.

Mpu TecTUpoBaHMK NPOYMX BELLECTB UCMOSb3YyeTCs reoMeTpudeckas Nnporpeccust Kak MUHAMYM U3 MsiTU
TeCcTUpyeMbIX KOHUeHTpauuin. TecTupyeMble KOHLEHTpaLuM AOMKHBI NexaTb B AuanasoHe Ans onpeaeneHuvs
3HaveHua EC,.

8 OT60p 06pa3uoB NOYBLI ANs aHanu3a

8.1 INpacduk oT60pa 06pazL0B NOYBLI

8.1.1 [Mpu TecTMpoBaHWUM arpOXMMUKaTOB aHanu3 o6pasLUoB NOYBLI HA coaepXXaHue HATPaToB NPOBOAAT
Ha 0-1, 7-n, 14-14 u 28-14 gHW. Mpu BbnbLIE NPOACITKUTENBHOCTN TECTa AOMNONHUTESbHBLIE U3MEpPEHNsi MPOBO-
aat nocne 28-ro aHA ¢ 14-AHEBHBLIM UHTEPBAIOM.
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8.1.2 lpu TeCTUPOBAHNN MPOYMX BELLECTB UCMOSb3YIOT KaK MUHUMYM MSATb TECTUPYEMBbIX KOHLLeHTpaLui
1 aHanu3 obpasLOB NOYBbLI HA coaepXKaHue HUTPaToB NPOoBoAAT B Hadare (0-i geHb) 1 Mo OKOHYaHuK TecTa
(28-11 geHb). Mpy HeOBXOAUMOCTI MOXHO NPOBOANUTL AOMOMHUTENLHOE N3MepeHue Ha 7-i AeHb. [laHHble, No-
nyJeHHble Ha 28-1 geHb, UCMONb3YIOT AN onpedeneHus sHaveHna EC,. [laHHble 0 coaepkaHun HATpaToB B
KOHTPOMbHbIX NpoBax Ha 0-i AeHb MOryT UCMOoMb30BaTbCA AN OLEHKN MCXOOHOMo KOMMYecTsa HUTPAToB B
nodyse.

8.2 AHanus o6pa3LoB NouBbI

KonuuecTso HUTPaTOB, 06pasyoLLMXCa BO BCEX TECTUPYEMBIX W KOHTPOSbHBIX Npobax, onpedenserca
ANSA Kaxkaoro BpeMeHn otéopa o6pasuoB. HATpaThl n3BneKaoT M3 NoYBbl NyTEM BCTPSAXMBaHWUSA obpasLoB ¢
noaxoasLWwmnm akcTpareHTom, Hanpumep, 0,1 M pacTBopom xropuaa kanusi. PekoMeHOyeTcs UCnonsL30BaTh Co-
OTHOLUeHWe 5 MN pacTBopa Xnopuaa Kanus Ha 1 1 cyxoro Beca akBuBaneHTHoro obpasua noysbl. Jns ontumu-
3aLMKN 3KCTpaKUMM KOHTENHepbl, coaepXalume MoYBy U SKCTPareHT, A4OSMKHblI ObiTb 3aMofiHeHbl MeHee YeMm
HanonosuHy. CMeCb BCTPSAXMBAIOT B LUelikepe B Te4eHue 60 MUHYT Ha ckopocTi 150 06/MUH. CMecu LieHTpu-
yrvpyoT nnu punsTPYIoT, 1K1Ky daly aHanMsnpyloT Ha codepaHne HUTpaToB. XKugkaa asa MoxXeT
XpaHWUTbLCH A0 aHanuaa npu Temnepatype MuHyc 20 + 5 °C B TeyeHWe He 6onee WecTn MecsLEeB.

9 JaHHble U OTYET O NpoBeaAeHNN TecTa

9.1 JaHHble

9.1.1 lMpu TeCTUPOBAHUMN arpOXMMMKaTOB KONMYECTBO HUTPATOB, 06pasyOLLMNXCA B KAXKAOW Napannenb-
Hol NpoBGe NouBbI, AOMHKHO BbITb 3aperucTprpoBaHo, 1 cpefiHUe 3Ha4YeHUs Ans Bcex napannenbHelx npo6 gon-
XHbl BbITb NpeacTaBneHsbl B TabnuyHoi copme. CkopocTu TpaHchopMaumMn asota A0mkHbI GbiTb OLEeHEHbI
npueMnembiM cTaTUCTUYECKUM MeToAoM (HanpumMep, ¢ nomolubo F-Tecta ¢ 5%-HbIM YpOBHEM 3HAYUMOCTW).
KonunuecTBo 06pa3yolMXCs HUTPATOB BbipaXaeTcsl B MI HATPATOB Ha KI CyXOro Beca nouysbl B cyTkn. CKOpocTb
0oBpasoBaHna HATPATOB B KaXaol TecTupyemoli Nnpobe CpaBHUBAKOT CO CKOPOCTLIO B KOHTPOMNbHOWM Npobe n
paccUnTLIBAKOT OTKIIOHEHWE OT KOHTPOSIbHOTO 3Ha4YeHust B %.

9.1.2 lMpu TeCcTUPOBAHUN NPOYMX BELLECTB ONPEAENAOT KOMIMYECTBO HUTPATOB, 06PasyoLUXCA B KaX-
AoV napannenbHoin npobe, U CTPOAT KPUBYIO 032 — OTKIMUK (TeCTUpyeMast KOHUEHTpauus — UHrMbuposa-
HWe) Ans oueHku sHaveHns EC,. KonuyectBo HWUTPaTOB (T. €. MI HATPATOB Ha Kr Cyxoro Beca MouYBhl),
onpeaeneHHoe B TecTUpyeMoi npobe no npowecTsun 28 AHeRn, CpaBHUBAETCA C aHANOIMMYHbLIM KONTMYECTBOM B
KOHTPOMbLHOM Npobe. Mcnonbaya aTn faHHble, paccUnTbIBalOT UHIMOUpoBaHWe (%) AN Kaxaon TecTupyeMon
KOHLEeHTpaLun. CTposT rpacuk 3aBUCUMOCTN MHIMBUPOBaHUA (%) OT KOHLEHTPaLUK, a 3aTeM paccumThIBaoT
3HaveHust EC, ¢ ncnomnbsoBaHnem ctatucTmdeckux npoueayp. JoseputensHele nHTepsans! (p = 0,95) ana pac-
yeTa EC, Takke onpeaensietcsl ¢ NOMOLIbLIO CTaHAAPTHLIX Npoleayp.

9.1.3 WUccneayeMble BelllecTBa, coaepalyme 60MbLuoe KOMMYECTBO a3oTa, MOryT cnocobcTeoBaTh yBe-
NIMYEHUIO KONMMYeCcTBa HATPaToB, 0BpasyroLwmnXca Npyu TecTupoBaHun. Ecnn 3T BewwecTsa TECTUPYIOT B BLICO-
KOW KOHUEHTpauuu (Hanpumep, XMMUYECKMEe BelecTBa, KOTopble npeanonaraetcA BHOCUTb B MOYBY
MOBTOPHO), TO HEOBXOAUMO NPOBOAUTL AOMOHUTENbHOE KOHTPOSbHOE TECTUPOBaHUE (T. €. Novsa ¢ Aobasne-
HUeM uccneayemoro BellecTsa, Ho 6e3 gobaBneHUA nuTaTenbHeIX BewecTs). [laHHble Takoro TecTUpoBaHNA
AOMKHBI YYUTBIBATLCA NpU pacdeTte 3HaveHuin EC,.

9.2 WUHTepnpeTauusa pe3ynbLTaToB

Ecnu npu oueHke pe3ynkTaToB TECTUPOBAHWUA arpoOXUMUKaTOB OTAINYKNE B CKOPOCTU 06pa3oBaHua HUTpa-
TOB B Npobe ¢ HaumeHbLUeR KoHUeHTpaumen (T. €. MakCUMarnbHOW NPOrHO3NPYEMON KOHLUEeHTpauuen) N KoH-
TponbHoi Npo6olt paBHO UMu MeHbLue 25 % B Moboe Bpems oT6opa 06pasLos No NpowecTsun 28-ro AHs, To
uccneayemoe BeWwecTBO MOXKET OLIEHUBaTLCA Kak He OKasblBatoLee A0NToCPOYHOro BAMAHUSA Ha TpaHcdopma-
uunio asoTa B noyse. Mo oLeHKe pesynskTaTtoB TECTUPOBAHUA NPOYUX BELECTE paccuuThiBaloT sHaueHusa ECy,
EC,; 1 (unm) EC,,.

9.3 OTyeT 0 NpoBeAeHUU TeCTa

OTueT 0 NpoBeaAeHUM TecTa AOMKeH cogepkaTb cnegyroLyro nHdopmMauuio o:

NOMHOWM MAaeHTUdUKaLMM TeCTUPYEMO MOYBbI:

- reorpaduyeckme koopaunHaTel Mecta oTbopa npobbl NoUBkI (LWMPOTa, Aonrota);

- cBeaeHus 06 uctopum Mecta oTbopa nNpobkl NOYBHLI (T. €. pacTUTENbHLIN NOKPOB, 06paboTka cpeacTaa-
MU 3aWnThbl pacTeHui, obpaboTtka ynobpeHusimu, 3apaxeHue U T. A.)

- TWN NOYBbI (HaNpUMep, CenbCKOXO3ANCTBEHHbIE MOYBLI, Neca n T. 4.);

- rny6uHa otbopa npobbl (cm);
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- cogepxaHue necka / una / muHbl (B % M3 pacyeTta Ha Cyxoi Bec);

- pH (8 Boge);

- coaepxaHue opraHudeckoro yriepoga (B % u3 pacyeTa Ha Cyxoi Bec);

- cogepxaHue asoTa (B % 13 pacyeTa Ha Cyxol Bec);

- HavarnbHas KOHLEeHTpaLus HUTPaToB (MI HATPATOB/KI CyXOro Beca)

- KaTMOHOBMeHHasi eMKOCTb (MMOIb/Kr);

- MuUKpobHas bromacca B % OT codepkaHusa obLuero opraHM4ecKoro yriepoaa;

- WHcpopMaums 0 MeToaax, UCMoNb3yeMblX AN onpedeneHnst Kaxaoro napamerpa;

- nHpopmaums oTHocuTenbHO cbopa 1 xpaHeHusl Npob MouBkl;

- noapobHasi HdopMaLms o NpedBapuUTenbHON MHKYBaLM Npob NoYBkl, ecnu Takaa HKybaLus npoBo-
avnnace;

nccnegyemMom BellecTse:!

- dusmndeckas npupoga u GuUsnKo-xMMUYeckne CBONCTBA;

- OaHHble 0 XUMUYeckon nageHTudmKaLm, B TOM YMcne CTpyKTypHas dopMyna, YicToTa (Hanpumep,
ANs cpefcTB 3alMTbl pacTeHuin cogepkaHne B % akTUBHOTO MHIpeaueHTa), cogepkaHue asoTa;

cybeTpare:

NCTOYHWK cybcTparTa;
cocTas (HanpumMep, NroLepHoBas Myka);

- cofepxaHue yrnepoaa, asoTa (B % 13 pacyeta Ha Cyxol Bec);

- pasmep cuta (MM);

YCMNOBUAX TECTUPOBAHUS:

- noapobHble cBeAeHUs 0 BHECEHWUM opraHnveckoro cybeTpara B MouyBy;

- KONMYECTBO TeCTUPYEMbIX KOHLEHTpaLMiA uccreayemoro BellecTBa U 060CHOBaHNe BbIGpaHHbIX KOH-
LeHTpauun;

- noapobHble cBeAeHUs 0 BHECEHWUM nccredyemMoro BellecTsa B MoYBY;

- Temnepatypa UHKybauuu;

- BN@XHOCTb MOYBbI B HA4Yane 1 B Xxode TecTa;

- Ucnonb3ayeMblii MeToa UHKYOaL MM NoyBkl (T.e. B BUAe oHOM obLweli npobbl Unn B BUAE CEPUN UHANBK-
AyarnbHbix Npob);

- KONM4ecTBO napansnenbHbIX Npob;

- BpeMs oTbopa obpasLoB Ans aHanMsa;

- MeTof, UCMONb3yeMblil ANnA 3KCTPaKLMU HUTPATOB U3 MOYBHI.

Pesynbrathl TecTa:

- aHanuTudeckue npoueaypel 1 06opyaoBaHmne, UCNoNb3yemMble Ans aHanUMTUYeCKoro onpeaeneHunst Hu-
TpaToB;

- MHAMBWAyanbHble U CpeHWe 3HaYeHUs1 CogepXaHnsi HUTPaToB B oBpasLax NoyBbl, NpeAcTaBneHHble B
TabnuyHon dopme;

- pasnuuusa Mexay napannenbHeIMU U3MepeHUsaMIN Arst TeCTUPYEMbIX U KOHTPOSbHBIX Npob;

- obocHoBaHUs MONPAaBOK B pacyerax;

- OTK/TOHEHWS B CKOPOCTN 06pa3oBaHNa HATPATOB B % AnNs KaxXaoro BpeMeHn otdéopa obpasLoB v 3Ha-
yeHue ECy, ¢ 95 %-HbIM J0BepUTenbHBLIM UHTEpBanom, npoune EC, (1. e. EC,5 unn EC,,)) ¢ ykasaHnem aose-
puUTenbHbBIX NHTEPBarioB U rpaduk KPUBOW 403a — OTKIMK (TecTUpyeMasi KOHLeHTpauus — UHrmbuposaHue);

- cTatucTudeckasn obpaboTka pesynLTaTos;

- Bcsl uHdopmauus n HabnogeHus, Heobxoaumele Ana UHTepNpeTaumMm pesynsTaTos.
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