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Mpegucnosue

Llerm, OCHOBHble NpPUHUMNBLI M OCHOBHOW MOPSAOK NPOBEAeHWs paboT no MEXroCyaapCTBEHHOI
cTtaHgaptu3aumm ycraHoeneHol B [OCT 1.0-92 «MexrocynapCcTBeHHas cuctemMa CTaHaapTu3auuu.
OcHoBHble nonoxeHus» u MOCT 1.2-2009 «MexrocyaapCTBeHHas cuctemMa crtaHgaprtu3auuu. CtaHaapthbl
MEeXrocyapCTBEHHbIE, MNpaBuna, PekoMeHdauunm no MEeXrocyaapCTBEHHOW craHgapTtusaumu. [Mpaeuna
pa3paboTkun, NPUHATUS, OBHOBMEHUS U OTMEHbI»

CBeaeHuA 0 cTaHaapTte

1 NMOAINOTOBIJIEH ®eaepanbHbiM rocyaapCTBEHHbIM YHUTAPHbIM NpeanpuaTueM «Bcepoccuiickuin
Hay4HO-UCCNefoBaTENbCKUN LIEHTP CTaHaapTu3auuu, nHpopMaummn u ceptudukauum Cbipbsi, MaTepUanos u
Bewect» (PryMN «BHUUCMB») Ha ocHOBe COOCTBEHHOrO ayTeHTUYHOrO MepeBofa PYKOBOASILLErO
JOKYMEeHTa, yKa3aHHOro B nyHkre 4; TexHu4yeckum KOMUTETOM Mo craHgaptusauumn TK 339 «besonacHocTb
Cbipbsl, MaTepuanoB K BewecTB» PegepanpHOro areHTCTBa N0 TEXHUYECKOMY PEerysiMpoBaHuIo ¢
MEeTpOonoruu

2 BHECEH ®eaepanbHbIM areHTCTBOM N0 TEXHUYECKOMY PErynupoBaHuio M METPOSIOrum

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTM3auuu, METPOSiorMuM U ceprudukaymm
(npotokon ot 28 mapta 2014 r. Ne 65-I1)

3a NpuHATWE NPOroocoBanu:

KpaTkoe
HaumeHoBaHue
cTpaHbl no MK

(MCO 3166) 004-97

Koa ctpaHsel no MK
(UCO 3166) 004-97

COKpau.|eHHoe HauMeHoBaHWe
HalyUoHallbHOro opraHa no
CTaHAapTu3alnun

ApmeHua AM MwuHakoHoMUKM Pecnybnukun ApMeHus
Benapycb BY loccrangapt Pecnybnuku bBenapycb
KasaxcTaH Kz loccTangapt Pecnybnuku KasaxcTtaH
Kuprusus KG KblpreisctaHgapt

MonpoBa MD Mongosa-CtaHgapt

Poccus RU PoccraHaapt

TagxukucTaH TJ TagxukcTaHgapT

YkpauHa UA MuH3akoHOMpPa3BuTHA YKpaunHbl

4 Hacroswmi craHaapt ugeHTu4eH mexxayHapoaHomy aokymeHty OECD Test Ne 304A:1981 Inherent
biodegradability in soil (O3CP, Tect Ne 304A:1981 BuopasnoxeHue B N0YBE €CTECTBEHHLIM NYTEM)

MepeBoa C aHrMUIACKOTO A3blka (en).

CreneHb COOTBETCTBUA — uaeHTuyHas (IDT)

5 Mpukasom degepanbHOr0 areHTCTBa MO TEXHUUYECKOMY PErynupoBaHUIO M MeTponorum or 26
ceHTsi0pst 2014 . Ne 1230-ct mexrocyaapcTBeHHbi ctaHgapt NOCT 32640—2014 BeeaeH B A€UCTBUE B

Ka4yecTBe HaLMOoHanbLHOro cranaapra Poccuickon ®eaepauum ¢ 1 mioHsa 2015 r.

6 BBE[IEH BINEPBbIE
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Wngpopmayusn o6 usMeHeHUsX K HacmosauieMy cmaHdapmy ny6nukyemcs 6 exXeg00HOM UHEOpMaylloHHOM
yKazamerne «HauuoHanbHble cmaHOapmbl»y, @ MeKcm USMeHeHUl U MonpasoK — 8 eXeMeCAYHOM UHGOPMaUUOHHOM
yKkazamene «HauuoranbHble cmaHOapmbi». B ciydae nepecmompa (3ameHbl) unu ommeHsl Hacmoswezo cmaHdapma
coomeemcmaeyroujee yeedomneHue bydem onybnUKoOaHO 8 eXEeMECSYHOM UHGOPMaUlUOHHOM  yKasamene
«HauyuoHanbHble cmaHOapmbi». Coomeememesyroujas UHGopMayus, ysedomMneHue U MeKCmbl pasMewaomes makxe 8
uHgopmayuoHHol cucmeme obuje20 onb308aHUS — Ha odpulyuanbHoM calime @edepanbHo2o0 azeHmcmea Mo
MexXHUYeCKOMY peaynuposaHuio U Memponoauu & cemu ViHmepHem

© CraHgaptuHcopm, 2015

B Poccuiickon Pegepaumm HaCTOALIMW CTaH4APT HE MOXET ObiTb MOMHOCTBIO MM YaCTUYHO
BOCNPOU3BEAEH, TUPaXMPOBaH M pacrnpocTpaHeH B KavyecTse oduuManbHOro usgaHus 6e3 paspeLueHusi
degepanbHOro areHTcTBa No TEXHUYECKOMY PEryrnMpPOBaHUIO U METPOSIOIMK
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BBeaeHue

MHorne xumuyeckue 3arpasHALME BELLeCTBA MpeTepneBalT B Mno4vBe rmybokue U3MEeHeHus noj
BO3AENCTBUEM >XMBbIX OPraHW3MOB, B MEPBYIO OYepedb MUKPOOPraHM3MOB. OTOT €CTECTBEHHbIN MPOoLecc
HasbiBaeTca «Ouogerpagauus»y. CnOCOBHOCTb NOYBbI  AKKyMyNUpOBaTb  3arpsasHaloliMe  BeLecTsa
CNOCOOCTBYET  MPeaynpexaeHut0 WX MNOCTYMNEHUS B NPUPOAHLIE BOAbI U OYMLLEHWUIO aTMOCHEPHOro
BO3ayXxa.

Yrnesogopoabl, NectUuuabl, [AETepreHTsl W ApYyre  XUMUYECKWEe COeAMHEHUs MOryT  ObiTh
MUHEpPan1M30BaHbl UM TPaHCHOPMUPOBAHLI B BELLEECTBA, YPOBEHb TOKCUYHOCTM KOTOPLIX 3HAUUTENBHO HUXKE
N0 CPaBHEHUK C UCXOAHbLIMW 3HA4YeHMAMU. CNOCOBHOCTL CHUXAaTb HEraTUBHOE BIIMAHUE 3arpA3HSIOLLMX
BELLECTB Ha PACTUTENbHbLIE W XXMBOTHbIE OPraHM3mbl CBSI3HO C OydepHON eMKOCTbIo noyB. HaubonbLuen
OydepHoi eMKOCTbIO 00NaaatoT NOYBLI C BLICOKUM COAEPXKAHUEM TYMYCA, C TSXKEMbIM rPaHyNOMETPUYECKUM
COCTaBOM, BbICOKOW €MKOCTbIO MOrMoLLeHNsi, oboraLleHHbIe U3BECTKOBLIMU MaTepuanamm (kapboHaramum).

K Takum nousam oTHOCATCA Haubonee NNOAOPOAHbLIE YEPHO3EMbI, HEKOTOPbIE PEHA3UHbI (MEPErHOMHO-
M3BECTKOBbLIE MOYBbI), MOWMEHHbIE 3emMnu. 3TO MpuaaeT novyBam ECTECTBEHHYIO YCTOWYMBOCTb K
BO3AEWCTBUIO XUMWUYECKUX 3arpsA3HAIOLLMX BELLUECTB W MNO3BOMSET MonyvaTb BbICOKME W KAYECTBEHHO
MOMHOLEHHLIE YPOXaW BAKHEMLUMX CENbCKOXO3SIMCTBEHHbIX KYNbTYp AaXe B MNPOMBILLNIEHHO Pa3BUTbIX
permoHax.

MeTtoa, onucaHHbIl B HAaCTOALLEM CTaHAapTe, 4AeT BO3MOXHOCTb OLEHUTL CKOPOCTb MUHEpanu3auuu
XUMUYECKMX BELUEeCTB B pasnuMyHbiXx oOpasuax Mo4vBbl, YTO UMEET MPaKTUYeCKoe 3HadeHue npu
arpoxXMmMun4eckom obcnesoBaHuu.
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M EXTITOCY.APCTBEUHHBbB WU CTAHOAPT

METOAbI UCMbITAHUA XUMWNYECKOW NnPOAYKLUNH, NPELCTABNAIKOLLEN ONACHOCTb ANA
OKPYXAIOLUEN CPEAbI

OnpepneneHne NOTeHUMarLHON CNOCOOHOCTU XMMUYECKMX BEleCcTB K GMopasnokeHuo B noYse

Testing of chemicals that are hazardous to the environment.
Determination of the potential biodegradability of chemicals in soil

Aara BBeaeHua — 2015—06—01

1 O6nacTtb NnpUMeHeHus

Hacroawwuii craHaapt ycraHaenuBaeT TpeboBaHUSA K NPOBEAEHUIO UCTILITAHMI MO  OLEHKE CKOPOCTM
MMHEpanu3auuM XVIMU4ECKMX BELUECTB B MOYBE C UCMOMNb30OBAHUEM METOAA PaAMOXUMUIECKOTO aHanusa, B
TOM 4YMUCPE C NPUMEHEHUEM PaAAMOAKTMBHOIO M3otona C. MeToa NPUMEHUM ANA UCMLITAHUA NETY4YuX,
HENeTy4nx, pacTBOPUMBLIX U HEPACTBOPUMbLIX BELLECTB, KOTOpble He SABAAITCA WHIIMOUTOpPaMm
MWKPOOPFraHU3MOB.

2 TepMUHbI U onpeneneHun

B HacTOALWEM CTaHAAPTE NPUMEHEHBI CMIEAYIOLLIUE TEPMUHBI C COOTBETCTBYIOLUIMMU ONPEAENEeHNAMM:

2.1 nousa (soil): Cmecb MMHepanbHbIX U OPraHUYECKUX XMMUYECKUX COCTaBAAIOWUX, B MOCNEAHEM
cnyyae coaepXalmx COeAMHEHUSI C BbICOKMM COAEpXaAHMEM yrmepoaa M asora, U UMEIOWUX BbICOKYIO
MOMEKYNAPHYIO MacCCy, a TaKke COAePXKaLLMX XXUBbIE OPraHn3Mbl (B OCHOBHOM, MUKPOOPTraHU3Mbl).

2.2 muHepanusaumsa (mineralization): OkcTteHCMBHOE pa3noXeHue cogepxkallen usoton yrnepoaa
Y"C Momekynbl BELLECTBA, B MPOLIECCE KOTOPOTO OHA OKUCMSIETC, YTO MOXET ObiTb KONMUYECTBEHHO
onpeaeneHo no BbIXOAY COOTBETCTBYIOLLEO KonnyecTea '*CO,

n punMevYyaHuUe - Orlpe,qeneHme AaHOo AnA NpUMeHeHUdA B paMKax HacToAwero ctaHgapra.

3 O6bwue TpeboBaHMUSA U peKOMeHAAaLUN K NPOBeAeHUNIO UCTIbITAHUIA

3.1 O160p Npo6 NoUBLI

Mpobbl MoyBbl OTOMPAKT HOXOM WK LUMATENEeM W3 MNPUKOMOK MIKM MOYBEHHbIM OGYypOM C Takum
pacyeToMm, YToObI:

1) B ogHoMm c¢nyyae npoba npeacraBnana coboil 4yacTb MNOYBbI C COXPAHEHMEM TUMUYHBIX
reHeTUYECKUX FOPUBOHTOB UITU CIIOEB AaHHOrO TUMa NoYBbI;

2)B Apyrom cnyvae npu ot6ope npo6bl 6binn paspyLUeHbl FOPU3OHTLI UK CROMW NOYBbI.

O6beanHeHHYI0 MPOOy COCTaBMSAKT NYTEM CMELUMBAHWUSA TOYE€YHbIX NPo6, OTOOpaHHbIX Ha OAHOM
npoBHON NnoLwazake.

3.2 MpeaBaputenbHbie CBeASHUA O NpOBeAeHUU UCNbITAHUNA

3.2.1 Mertoabl UCMbITAHUA NMPUMEHAIOTCA AN NETYYNX, HENETY4YUX, PACTBOPUMbIX U HEPACTBOPUMBIX
COeAMHEHWIA, KOTOPbIE HE SBMSATCA MHTMBUTOPaMKU MUKPOOPraHU3MOB.

3.2.2 inA npoBeAeHNUs ucnbITaHU TPeOyIOTCA BELLECTBA, MEYEHHbIE U30TOMOM yriiepoaa e,

3.2.3 CKopoCTb MUHepanusauuu onpeaensoT Ana npouecca kapboHU3auumu UCTbITYEMbIX BELLECTB C
MCMONb30BAHMEM PAANOAKTUBHOW METKU. MO03TOMY MONOXEHUE MEYEHOro aTtoma B MONEKYIe XUMUYECKOro
coeiuHeHns 1 cneundUYHOCTb PaaNO0aKTUBHOW METKMU TPEOYIOT TLLATENbHOI0 PaCCMOTPEHUS.

3.2.4 Pe3ynbTaTbl OCHOBHOIO WUCMbITAHUA NO OMpeAeneHud MUHepanu3auuu BeLecTB MOryT ObiTb
NOATBEMKAEHbI HA OCHOBaHWM 3KCMNEPUMEHTOB MO UCCNEAO0BAHWIO UCMAPEHUSA WCXOAHOr0 COEAMHEHUSA U
HEKOTOPbIX MEeTYyYnx MeTabonuToB, a TaKKe ONnpeaeneHWs  AKCTpParupyembiX UMM HE SKCTparnpyembix
OCTaTKOB, HaxoAAWmMXcs B noyse. O6a AONOMHUTENbHLIX BUAA MCMbITAHMI TakkKe ONUcaHbl B HACTOSILLEM
cTaHpapre.

M3paHue opuumnanbHoe
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3.2.5 Oins uccnefoBaHus pasniokeHUs XMMUYECKOro BeLecTBa B aHA3POOHbIX YCIIOBUSIX UCNONb3YIOT
peakuMOHHbIVi COCYA AMNs U3MEPEHUs KONM4ecTBa Auokcuaa yrnepoaa OMOreHHOro npoucxoxaeHus (aanee
— peakuuoHHbIA cocya). B COOTBETCTBMM C OMUCAHMEM, MPUBEAEHHLIM HUXE, pPeakuMOHHbIN Ccocya
3anonHaT nNpoboi noyssl (MpeasapuTenbHas noarotoska Npobbl NOUBLI He TpebyeTcs), A06aBNAT BOAY
Takum o6pasom, 4Tobbl, BO M3bexaHne yredku, TONLLMHA Cnosi BOAbLI HaA4 NpoboW nouBbl coctagnsana 2-3
cM, 3aTeM npobbl NOYBLI W3BMEKAIOT W MNPOAYBAIOT HECKONMbKO pa3 asoToM. PasmnodeHue XMMUYecKoro
BELUECTBA MOXET ObITb OLEHEHO MyTEM W3MEpPEHUs COAepXXaHMS MEYEHOro aroma yrnepoaga ¢ B rase
mMeTaHe U npobax BoAbl U MOYBbI.

3.2.6 CtaHgapTHbie 0bpasubl

Mcnonb3oBaHne craHAapTHbiX 00pasuoB nNpW  UCCNEAOBAHMW HOBbIX BELUECTB MOXET ObiTb
PEKOMEHAOBAHO NULUb B HEKOTOPbIX criydasx. Kak npaBuno, craHgapTHble o6pasubl Npu uccneaoBaHuu
HOBOTO BellecTBa He TpebytoTcsi. OHU MOTyT MCMONBb30BaTLCA, NPEXAE BCEro, AN kanubpoBku, a Takke Ans
CpaBHEHWA PesynbTaToB, MOMYYEHHbLIX MPU BLINOAHEHUN Pa3HBIX METOANK UCNBITAHUSA.

3.27 [OnAa wuHTepnpeTauuu nOMy4vYeHHbIX AAHHbIX, B TOM 4UCNe, KacalwmxCA KOHUEHTpauuu
UCMbITYEMOrO COeAMHEHUs, MOXET 0Ka3aTbCA NOME3HOW MHGOPMALUA O €r0 TOKCUYHOCTY.

4 MpuvHUKMN MeToAa UCNbITAHUA

4.1 OcHOBHOe UCNbITaHUe

HebGonbwoe konuMyecTBO NpoObl MO4YBLI, NOMELLEHHOE B PEakUMOHHbIM cocya, obpabarbisaior
WCTIBITYEMbIM XUMUYECKMM BELLECTBOM, COAEPXaLMM U3oTon yrnepoaa "C.

Beixog '“CO, nocne TpaHcoOpMaLMM UCNBITYEMOTO XMMUHYECKOTO BELLECTBA W3MEPAIOT NyTeMm
LLIENOYHOrO MOFMOLLEHUSI U C MOMOLLbIO XXMAKOCTHOTO CLUMHTUNNALMOHHOIO CYETHMKA.

4.2 JononHuTenbHbIe UCNbITAHUA

[ononHUTENBHBLIE SKCMEPUMEHTBI BKAIOYAIOT CReayiowwme nccneaoBaHus.

4.2.1 ccnegoBaHue UCnapsaoLLerocs ncnbiTyeMoro sewecrTsa

Ecnu ucnbiTaHMe XMMUYECKUX BewecTs nposoauTCA npu napos Bbiwe 0,0133 Ma, uyununap u3
BCMEHEHHOr0  MEHOMoNMypeTaHa NoMeLwiaT B KoNby peakuuoOHHOro cocyaa AN MOrfoWeHUa MeYeHow
netyyen ppakuum UCXOAHOTO  COEAMHEHUA U neTyumnx meTabonuToB, YTOOLI MOXHO  Obino
UCMONb30BaTb XXUAKOCTHbI CLUUHTUMMALMOHHBIA CHETUMK.

4.2.2 ViccnepgoBaHue ocraTtka UCMbITyeMOoro coeauHeHuns B npobe nouysbl

B cnyyae 50-npouEHTHOW MUHepanusauum, ucnbityemas npoba nousbl MOXET ObiTb NOABEPrHyTa
3KCTpakummn. IKcTparupyemas pakuma COeIUHEHUs U ero MeTabonuTOB, OCTABLUMXCA B MOYBE, MOXET
ObITb onpeaeneHa C MOMOLUbIO >XUAKOCTHOMO CLUUHTUINALMOHHOIO CYeT4yuka. Kpome TOro, AaHHblEe O
CBA3aHHbIX (PPAKLMAX OCTATKa MOTYT BbiTb MOMyYeHbl NyTeM u3mepeHus '‘CO., BblAeNUBLLETOCA nocne
CKUFaHUS MOYBbI.

5 OnucaHue npoueaypbl UCNbITaHUSA

5.1 NoagroToBKa K NPOBEAEHUIO UCTIbITAHUA

5.1.1 O6opyaoBaHue

- )KMAKOCTHbIA CLMHTUNNALMOHHbBIN CHETUUK;

- OKMCINUTENb ANSA CXKUTaHusi pagMoakTUBHOTO Marepuana;

- yneTpassykoaqa 6aHs, 500 mn;

- CTeknsiHHaa nocyaa: konba 3pneHmenepa BMeCTUMOCTbIO 250 Mn, oGbeanHeHHas ¢ npobupkon
BMECTUMOCTbIO 50 MN € 3aKpyrneHHbIM AHOM (COCya ANS U3MEPEeHUss Konuyectsa OMOreHHoro aAuokcuaa
yrnepoga — peakuMOoHHbIN COCyA, CM. puc.1);

- LWNpULbl BMECTUMOCTbIO 25 Mn (Tuna Jlyep-Jlok);

- urnel wnpuya pasMmepom 15 rengax (no wkane rengxa) u ANMHON 15 cM;

- wnpuubl BMecTUMOCTbiO 100 Mkn (Tuna [amMunbTOH); MEpHble rpagyupoBaHHbIE LWUMMHAPSI
BMECTUMOCTbIO 25 MNn ¢ Npobkamu;

- MUNETKN MEPHbIE BMECTUMOCTbLIO 1 MI;

- annapar CokcneTa Ana 9KCTpakuumu,

- CUMHTUNNSALMOHHbIE (PrakoHbI;

- nonuypeTtaHoBbie Npobku auameTpom 30 MM, AnMHON 30 MM, MNOTHOCTLIO 16 Kr/m®.

5.1.2 PeareHTbl

5.1.2.1 NcnbiTyeMoe BELLIECTBO

CoeanHeHWsi, MEYeHHble U30TOMOM yrnepoaa e, pacTBOPAIOT B BOAE WM AUETOHE A0 MOny4yeHus
YPOBHA paguoakTuBHoctu 37-185 kbk (1-5MkKu)/100 Mkn. Tpu MCNONb30BaHWM HE MEYEHHOIO U30TOMOM

2
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yrnepoga coeauHeHusi, 3TOT pacTBOP AOBOAMUTCH A0 HE0OXoAuMOW KOoHUeHTpauuu (Hanpumep, 0,5 mkr/100
MK = 10 MKI/Kr NOYBbI, WU B 3aBUCUMOCTM OT TOKCUMHOCTM BELLIECTBA).

5.1.2.2 XuMuuyeckue peaxktusbl

-KOH, u. a. a., 0,1 H pacTBOp;

- aueToH, vy.a.a.;

- M€TaHon, 4.4.a ( ANs AONONUTENbHBIX UCTILITAHUN);

- H-TEeKCaH, 4.4.a. (aNns A0NONHUTENbHbLIX TECTOB);

- ackaput (actect, NPONUTaHHbIN PacnnaBneHHbIM TMAPOKCUIOM HaTpUA);

- CUMHTUANALMOHHBIN PacTBOp.

5.1.2.3 Nouysa

Ancumson:

- 3Ha4yeHune pH 5,5-6,5;

- coaepxxaHue opranuyeckoro yrnepoga 1 - 1,5 %;

- coagepxaHue rmuHbl (pasmepbl Yactuy 0,002 mm B guametpe) 10 - 20%;

- €MKOCTb KaTMoHHOro o6meHa (EKO) 10 - 15 mBan/n (1 mBan/n = 0,5 Mmonb/m).

Cnopocon:

- 3HayeHue pH 4,0 - 5,0;

- cogepxaHue opranumyeckoro yrnepoga 1,5 - 3,5 %;

- coagepxaHue rruHbl <10%;

- @MKOCTb KaTMOHHOro o6meHa <10 mBan/n.

SHTU30M:

- 3HayeHue pH 6,6 - 8,0;

- cogepxaHue opranmyeckoro yrnepoga 1,5 - 3,5 %;

- cogepxkaHue rmuHel 11 - 25%;

- @MKOCTb KaTMOHHOro obmeHa <10 mBan/n.

B cneumanbHbIX Cyyasix PEKOMEHAYETCA UCMONbL30BaTh AONOMHUTENLHO ABA TUNA NOYB: OAHA — C
BbICOKUM COAEPKaHMEM WUMMCTON dpakummn (auametp yvactuy 0,002 - 0,063 mm), Apyrasa - C BbICOKUM
coaepxaHueM rnuHol (30 %).

BoicylieHHast B noTtoke Bo3gyxa npobGa (BO3AyLUHO-Cyxas npoGa) WCMbITYEMOW MO4BbI, KOTOpas
XpaHutca npu temnepatype +4 C, TepseT snary Ao 40 % OT MakcuUManbHOrO coaepxaHus BoAbl B
ncxoaHow npo6e. Mocne nHKybaumn B TEMHOTE B TedeHue 2 Heaenb npu Temneparype 22 + 2 °C oHa rotoea
K NPOBEAEHUIO 3KCMEPUMEHTOB.

5.2 YcnoBusa npoBeAeHUA UCTbITaAHUA

5.2.1 Temneparypa NnpoBeAEHWA UCTIbITAHUSA

B TeueHue BCEro nepruoaa UCrbITaHWs COCyabl UHKYOMPYIOT B TEMHOTE npu Temneparype 22+2 °C.

5.2.2 [laHHble, xapakTepusyoLme npobbl NOYBbI.

5.2.2.1 OnpegeneHue 3HavyeHusa pH

Ona onpeaeneHns 3Hayenuss pH npu BoiGope TMNa nouBbl 10 r BO3AYLIHO-CyXOM NPOGbLI MOYBbI
cycneHaupytot B 25 mn 0,01 M pacteopa CaCl, Nocne BbiCTaMBaHusi B TEYEHME HOYM CTPYKTYPY Npobbl
MOYBbI HapyLLAIOT ele pa3 U NPOBOAAT M3MEPEHUs C NOMOLLUbLID noTeHuuomerpa (pH-metpa), ucnonb3ys
kanuessblii anektpoa u 0,1 M pactesop KCIl. HenocpeactBeHHO nepen uamepeHuem npubop aomkeH ObiTb
oTKanMbpoBaH C MCMOMb30BAHMEM ABYX CTAHAAPTHLIX pacTBOPOB B Mpejenax AuanasoHa  OXuaaemblxX
3HaYEHUI Ana u3aMepsemoin npoobl.

5.2.2.2 OnpeaeneHne coaepxaHus opraHM4ecKoro yrnepoaa

Ona onpegeneHua coaepXXaHusa OpraHW4eckoro yrnepoga B npobe noysbl Npu BbibOpe TMna NOYBHI,
1,0 r BO3AYLUHO-CYXOi NPoObI NOYBLI HArPEBaIOT B TeueHne 15 muu npu 145-155 °C ¢ 15 mn 2M pacTteBopa
K>Cr07 u 20 mn H,SO,4 (NNOTHOCTL aHanUTUYeCKoro peaktusa: p = 1,84 I'/CM3). Mocne oxmnaxaeHusa npu
KOMHATHOW TemnepaType obbem npobbl gosoaaT Ao 150 mn guctunnupoBaHHoM Bogow. 20 mn
aHanu3Mpyemoro pactsopa n3MepsaioT nocne LeHTpudyrupoBaHus cnekTrpoOTOMETPUYECKUM METOAOM, B
KloBETE C TOSNWMHON Cnos 1 CM Npu anuHe BONHbI 590 HM, B KIOBETE CPaBHEHUS - AUCTUINNIMPOBAHHAsA BOAA.
CBoWcTBO camopaspywenua peaktusa K,Cr,O; A0MKHO ObiTb OonpeaeneHo € UCNONb30OBaHUEM JBYX
X0nocTbiXx 06pasyos. CoaepkaHue yrnepoga pacCunTbIBaIOT MO creayiollei hopmyne:

1000 V E, (Ex— @ C) )
C=

e Ei(q-a:F)

rae C - coaepxanue yrnepoaa, %;
V — o6wmii ob6bvem, Mrm;
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E, - skBMBaneHTHas macca Cr,0O3 (25,332);

E, — akBMBaneHTHasa macca yrnepoaa (3,0028);

E, — onTuyeckaa nAoTHOCTb NpKU ANMHE BOSMHbI 590 HM 1 TOMWMHE CNoAa 1 CM;

F — koadbdpuumeHT pacyeta (pakrop aksuaneHTHoctn) K,CroO;7 ns CrOg;

C — KoHueHTpauus Cr (r) Ha 100 mn (1,9356);

e — macca o6pasua (Mmr);

a; - KoadpdpuumeHT aKkctuHkummu Cr (lll), a4 - cpeaHee 3HavyeHWe M3 NATU onpeAeneHuin Ans
KanMGpOBOYHON KPUBOWA, KaXKaoe U3 KOTOPbIX MONy4eHo nyteM genenua E, Ha konunyectso CryOs5 (B r);

a; - KoapcpuumeHT akctuHkumm Cr (VI), ap - cpegHee 3HadeHue U3 ABYX ONpeaeneHuit, Kkaxaoe us
KOTOPbIX MONYy4YeHOo nyTeM aenexuns E, Ha cooTeeTcTByOLWee konuyectso K,Cr,Oy7 (B ).

5.2.2.3 OnpeaeneHune pasMmepa 4acTul NoYBbI

Ons onpeaeneHus pasmepa 4actuy MoyBbl Npu BbiGope Tuna nousbl 10,0 r BO3AYLLHO-CYXOW MpoObI
noyBbl nogeepratoT BosaencTeuo 100 mn H,O, (15% macca/o6bem) B TedeHune 15 4, 3ateM Harpesalot 40
Tex Mnop, noka He 3asepwmTcsa BblgeneHne raza CO,. CycneH3nu OCTaBNAlOT Ha HOMb ¢ 25 mn 0,4 H
pacteopa NasP,0O;, 3atem noBOAAT BOAOW A0 250 mn; pacTBOP MPOLEXUBAIOT Yepe3 CUTO C LUMPUHOM
a4veiiku cetkn 0,2 MM. TyTem AanbHEMLwero npoLexmsanns GpPakLUOHMPYIOT YacTULibl pasmepom > 0,2 MM.
bonee menkue Yyactuupbl (MNUCTbIe ppakunn) PPakuMoOHMPYIOT NyTEM OTCTauBaHUSA B BOAHON cpeae, 40BOAS
o6bem Bogoii 4o 1000 MmN B cneuuanbHOM LUMMHAPE AN OTMYYMBAHUA.

Mopuumn cycneHsnn o6bemom 10 Mn OTOMPAIOT NUNETKOW M3 UMAMHAPA HA pPasnu4YHON BbICOTE NOcne
OnpeaeneHHoro BpeMeHu ocaxaeHus. MiamepeHune Maccbl CyxXoi B3BECH KaXKA0W U3 3TUX NOPLMIA NO3BONAET
onpeaenuTb COCTaB YacTuL, B COOTBETCTBUM CO CXEMOW, NpUBEAEHHON B Tabnuue 5.1.

Tabnuua 5.1 OnpegeneHue pasmepa 4acTuL NOYBbI

OnameTp vacruy, my6uHa oTGopa npolbl / Bpemsa ocaxaeHus
pakumn
(na) 20 cm 15 cm 10 cm 5cm
< 0,002 - - 7 4 45 MuH 3452 MuH
< 0,0063 1433 MMH 49 ¢ 1410 MnH 52 C 46 MuH 55 ¢ 23 MuH 27 ¢
< 0,02 9MMH 19 C 6 MUH 59 ¢ 4 muH 39 ¢ 2MuH 20 ¢
< 0,063 59 ¢ 42 ¢ - -

5.2.2.4 OnpeaeneHne eMKOCTU KaTUOHHOIrO o6MeHa NouYBbI

Ona onpegeneHnss emMKOCTM KaTWMOHHOrO oBmeHa nouBbl (EKO) ¢ uenbio BbiIGOpa TMNA MOYBLI
UCNONb3YIOT CTEKMSIHHYIO KONMOHKY AMMHOW 15 CM, BHYTPEHHMIA AMAMETP KOTOPOW YMEHbLLAETCA, HaYMHas ¢
otctyna B 30 MM C OfHOW CTOpPOHbI, N0AO0BHO YCTPOICTBY BOPOHKU. BOpPOHKOOGPA3HbLIN BbIXOA KONMOHKU
3aMoNHAT (PUNLTPOM U3 LLEPCTAHbLIX BOMIOKOH. ®UNLTP MOKPLIBAIOT CMOEM KBApPLEBOro Necka BbICOTOM
okono 1 cm, 3ateM croemM BO3AYLUHO-CYXOW MCMbITyemoi npobbl novBbl Maccon 10 r, KOTOPbIH B CBOIO
ouyepeab NOKPbLIBAKT CIOEM KBApLIEBOrO NecKa BbICOTON OKOMO 1 CM.

31n crnou 3anusaloT 40 MmN pacTBopa, B COCTaB KOTOPOro BXOAAT crneaylowue npeasapuTenbHO
NMPUTrOTOBMEHHbIE PACTBOPbI:

- pacTBoOp, NPUrOTOBIEHHbIN NyTeM pacTeopeHusa 100 r TpuasTaHonaMmuHa B 2 n oAbl (aoseaeH Ao pH
8,1 ¢ nomoLubto HCI);

- pacTtBOp, NPUrOTOBMNEHHbIV NyTeM pacTBopenus 100 r 6apua xnopuaa 2-sogHoro (BaCl, * 2H,0) B 2
n BOAbI.

Yepesz 14 pactBop cobupatoTr B Konby 3pneHMmeiniepa BMeCTUMOCTbIO 250 mn. 3atem npoueaypy
MOBTOPSIKOT, MPM 9TOM 3anvMBasi B KONOHKY PacTBOp, NMPUIrOTOBMIEHHLIN MyTeM pacTBOopeHuss 25 r Gapus
xnopuaa 2-soaHoro B 1 1. Mocre BbiCTauBaHWS B TeYeHME HO4YM, 3TOT PaCTBOP Takke cobupaloT, a
KOMOHKY npombiBatoT 100 mn BoAbl. KOMOMHMpPOBAHHbIE 3Mi0aTbl TUTPYIOT  CONSAHOW KUCMOTOW  Ans
N3MEpeHUs KOHLeHTpaLumu uoHoB H', Ca®*, K', Na’, ucnonbays B kauecTse WHAWKATOPOB BPOMKpE3on
XKENTHIN, a TaKXKe METUIOBbLIN KPaCHbIN.

[na onpeaeneHna KOHLEHTpauuMm NOHOB Ba® KOMOHKY BbILLEenayunBaroT, ucnonesysa 200 mn pacreopa
marHusa xmopuga 6-sogHoro (MgCl, - 6H,0), npurotoBneHHoro nytem pactsopeHus 20 r B 1 n BOAbl.
KoHUeHTpauuio aToro KaTuoHa onpeaensioT Ha aTOMHO-aBCoPOLIMOHHOM CMEeKTPOMOTOMETPE C MIamMEHHOW
atoMu3aumen. EMKOCTb KaTMOHHOro oOMeHa BblpaXkaloT B BuAE CyMMbl KOHLEHTpauuu BCEX KaTUOHOB,
copbupoBaHHbix 100 r NOYBbI.
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6 BbinonHeHue ucnbiTaHus

6.1 BbinoniHeHWe OCHOBHOIO UCMbITaHUA

6.1.1 MeToamnka npoBeAEHNA OCHOBHOIO UCNbITaHUA

50 r BO3AyLUHO-CyX0l Npobbl NOYBbI NOMELLAIOT B konby 3pneHmenepa (H), npeacraBnsiowen 4actb
pPeakuuoHHOro cocyha Ans  KOMUMYECTBEHHOTO  OMpeaeneHuss  Auokcuaa yrnepoga  OMOreHHOro
npoucxoxgernus (puc. 1). 100 MKN UCNLITYEMOro PagMoakTMBHOIO pacTteopa HaHocaT 50-10 nopumsimm (Mo 2
MKJT) Ha BCIO NOBEPXHOCTL NouBbl (I) B konbe. 3aTem NoYBy TLIATENLHO NEpEeMELLMBAIOT NUNeTkol Macrepa,
HUXKHIOKO 4acTb KOTOPOW OTPEe3aloT W OCTaBNAIOT B KOmnbe.

Kpome TOro, 9SKkBMBAameHTHbIl OOLEM UCMLITYEMOr0 pacTBOpa MOMELLAT B MEPHYI0 Konody
BMeCcTUMOCTbI0 100 Mn Ansa npaAMoro onpeaenexHus 4o6aBneHHON paanoakTUBHOCTH.

Konby 3Spnenmeiiepa (H) 3akpbiBatoT NPoOKOW U3 CUIIMKOHOBOW PE3UHLI C TEIOHOBLIM MOKPLITUEM,
yepes KOTOpy BCTaBnAT unbtp ¢ ackaputom (F). dunbtp cHabxeH npobkon u kpaHoM (G). Mpobupka
(C) 3akpbiTa TedhrioHOBOW MpPOBKONM, Yepe3 KOTOPYLO BCTaBneHa urna pasmepom 15 reigx (no wkane
lenaxa) (B), 15 cm anuHon. Wrna (B) 3akpbita npoGKOi U3 CUIIMKOHOBOM pe3unHbl (A), a Ha ee KoHel (D)
HageTa KopoTkasi CUNMKOHOBAas Tpyoka, KOTOpas OCTAETCsl B KOHTAKTE C OCHOBaHMeM npodupku (C).

PeakuuoHHbI cocya  3apspkatoT nytem BBegeHus 10 Mn pacteBopa wenoun u3 npobupkm (C)
cneagyiowmmMm obpasom: HebGomnbliytd nNpobky (A) 3aMeHAT KanubpoBaHHbIM wnpuuem Tuna Jlyep-Jlok,
coaepxawm

0,1 H. pactBop KOH; 3atem npo6ky counbtpa (F) yaansaoT u OTKpPbIBAOT KpaH (G); LWEeNoYHON pacTBop
BBOAAT yepe3 urny (B) B npobupky (C); 3aTem KpaH 3aKpbIBaAOT; LUNPUL, YAANAIOT; nPo6Ky (A) n npobky
dunbtpa (F) Bo3BpaLlaloT B UCXOAHOE NOMOXeHue. [onyyeHHbIi AMOKCU yrrnepoaa ‘co, nornowlaerca
LLenoYbHo.

YTto6bl M3BMNEYb LLENOYHOW pacTBOp, coaepXalumin  AuOKCKUA yrrnepoaa 14C02, Ons XXMAKOCTHOro
CLUMHTUNMALMOHHOTO aHamu3a, OCYLUECTBMSAKT B 00paTHOM nopsigke npoueaypy, NpeaHasHa4YeHHyo Ans
3apsaakyM Kaxaoro (napannenbHoro) npubopa, Npu 3TOM MHTEpBarnbl BPEMEHU NOCAE Ha4yana dKCnepuMeHTa
yBenuyueatotr. 3atem npobupky (C) npombiBaloT 5 mn wenoun. [llepean 3apsakon npobupku (C) cBexum
pacTBOPOM LLEMNOYM CMCTEMY NPOAYBAKOT NYCTbiM LWNpuuem 3 pasa Bo3ayxoMm obbemamu no 25 mn ans
nogaepxaHus nNpobbl NOYBLI B @3POOHBbIX YCroBMAX. 1 MM pacTBopa LUenoyu otouparT AN KUAKOCTHOro
CUMHTUMIALMOHHOTO CUYETUUKA.
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PucyHok 1- PeakuuoHHbIi cocyf Ansi NpoBeAeHUst UCTbITaHus:

H - konb6a 3pneHmeiiepa;

| - npo6a nouBbl;

F - dwunbTp c ackaputom;

G - npo6ka ¢ KpaHoM;

C-npobupka,;

B - urna;

D - KoHeL WrAbl, Ha KOTOPYIO HadeTa CUNKOHOBas Tpybka

A - nNpo6ka u3 CUIMKOHOBOW Pe3uHbI;

E - coeguHAOWMIA 3neMeEHT Mexay Konboli dpnexHmeiiepa (H) u npobupkoii (C).

[na npoBeAeHUs U3MepPEHUn [O/MKHbI ObiTb BblGPaHbl 3KCMEPUMEHTbI ANNTENbHOCTLIO 1 AeHb, 2 AHS,
4 oHs, 8 gHei, 16 gHei, 32 gHA u, Npu HeobxogumocTu, 64 aHa. Mpu NpoBeAeHUN MUCMbITaHNn Heo6Xxo0AMMO

NpoBOAUTL MapassesibHble onpegenenHns. [paduk 3aBUCMMOCTM pPaguoakTUBHOCTM  AMOKCMAA
yrnepoga 14C02 cTpouTCcs B 3aBUCMMOCTM OT BpemMeHu. ITOT rpadmk nokasbliBaeT, Korga cnegyet
npekpaTnTb aKcnepuMmeHT. [AnMTenbHOCTb UHKYHALMOHHOIO nepuoja cuntaeTcs AOCTAaTOYHOM, Korga MoxXeT
6bITb M3MepeHo 50 % G2 onpefenieHHOro OT MnepBOHaYa/lbHO MPUMEHEHHOTO, MEYEHHOro u3otonom 14C
o6pasua. VHKyb6auMOoHHbIA Nepuog, AO/MKEH ObiTb NPEKpaLLeH Mo AOCTMXEHUW 64 aHell He3aBWCUMO OT TOro,
6bI/10 NN NONYYEHO 3TO 3HAYEHMe.

6.2 BbINOMHEHWE AOMOMIHUTE/IBHOTO UCTBITAHUA

6.2.1 lccnepoBaHve ncnapsaloLwWwerocs UCMbLITYEMOro BellecTsa

Ecnv paBneHue napoB xvmuyeckoro BellecTtsa Bbiwe 10"5Topp npu 20 °C, pekomeHayeTca BBECTU B
coeguHaoWwmin anemeHT (E) peakuuMoOHHOro cocyfa TamnoH W3 MNOMYpPeTaHOBOW NeHbl AnameTpoM 3 CM.
TamnoH nornowaer JeTyyne UCXO4Hble COeAVMHEHUs, a Takke JieTyune opraHuvyeckme npoayKTbl
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pasnoXeHus, HO He nornowaet “CO,. 37U TaMnoHbI noaseprawT 3KCTpakumum B annapate Cokcneta
CMECbIO H-rekcaH/meTaHon (1/4), a anMkBOTbI OTOMPAIOT ANSA XXUAKOCTHOTO CLUUHTUMNMSILIMOHHOTO CHETYMKA.

6.2.2 OnpegeneHne aKCTparnpyembiX UK HE IKCTParpyemblxX U3 NOYB OCTaTKOB

B cnyyasx OTHOCUTENBHO CTOMKMX XMMUYecknx Bewects (50 % mmHepanusaummn B TedeHue bonee 10
OHEel) pekoMeHAyeTCs NornydeHue AONOSNHMTENbHON MHopMauun 06 JKCTparmpyemMbiX pPaguoakTUBHBLIX
ocTaTkax U3 no4sbl (MCXOAHOM COEAMHEHUM U NPOAYKTAxX PasnoXeHus) U 0 CBA3AHHbIX NOYBON OCTaTKax.

C 97O Uenbi0 AO0MKHbI ObiTb MNOArOTOBMEHbI ABA PEAKUMOHHbLIX COCyZa B AOMOMHEHUEe K YeTbipem
apyrum. B cnyyae 50-npoueHTHON [unu  X(MKC)-NPOLEHTHOM] MuHepanusauuu, COrfacHO OCHOBHOMY
UCMbITaHUO, NPOObI NOYBbI U3 ABYX OTAENbHbIX PeakuMOHHbIX cOocyaoB akcTparupytot 100 mn auetoHa (5
MUH 06paboTkM ynbTpas3Bykom), a 3aTeM METaHONOM TakuMm e 006paszom. ANMKBOTbl KOMOMHUPOBAHHBIX
9KCTPAKTOB  OTOMPAKT AN XKMAKOCTHOrO  CUMHTUMMAUMOHHOTO  CYETYMKa. [Ona  ganbHemwmx
UAEHTUMUKALUUOHHBIX UCCREeAOBaHUW, Npu HeobXoAMMOCTM,  MOrYT WCNONbL30BATbCA APYrue nopuuu
3KCTPAKTOB.

ANUKBOTBI  BO3AYLUHO-CYXMX MPOG MOYBbI CXUTalT AnA  NONyyYeHUs “CO, u usmepsOT €
UCMONb30BaHUEM XMWAKOCTHOrO CLMHTUISALUMOHHOIO CYETYMKA ANS OnpeaeneHusi CBA3aHHbIX C MO4YBOW
OCTaTKOB.

7 [OaHHbIe N OTYETHOCTb

7.1 O6pa6oTka pe3ynLTaToB

7.1.1 ObpaboTka pe3ynsTatoB OCHOBHOIO UCMbITAHUA

3HayeHne pagnoaKkTUBHOCTM Yco, (cpepgHee 3HayeHWe YeTbipex napannenbHbiX 9KCNEPUMEHTOB),
NOflyY4EHHOE HA OCHOBaHMKM aHanu3a LWenouvHbiX pacTteopoB nocne 1, 2, 4, 8, 16, 32 u 64 aHen
3KCNEepUMEHTA,  BbIPAXKAETC  Kak  MNPOUEHTHOE  coAepXaHWe  OTHOCUTENBHO  PagMOaKTUBHOCTU
nepBoHa4yanbHO MPUMEHEHHOT0 MUCNbITYEMOro XUMWYECKOro BeLlecTBa W Kak rpaduk 3aBUCUMOCTU
paanoakTUBHOCTM OT BpemeHu. Bpems, B TedeHne Kotoporo 50% 3HayeHuss pagumoakTMBHOCTM NOMy4aloT B
Buae 14002, cuntaetcst ypoBHeM «50% muHepanusauun». Ecnu 3T0T ypoBeHb He Obin AOCTUTHYT B TEYEHUE
64-x AHeW, AaHHble, NOMYYEHHbIe 3a yKasaHHbI Nepuoj BPEMEHU, CHUTAKOTCA YPOBHEM «X-MPOLEHTHOW
MUHepanusaummy.

7.1.2 O6paboTka pe3ynsTaTtoB UCCNEA0BAHUSA UCNAPSAIOLLMXCS dpakLuii

PaanoakTuBHOCTb uUcnapsoLerocs (M NOrnoLweHHOro) UCX0AHOro COeAMHEHUS, a Takke NpPOAYKTOB
pasnoXxeHus B Touke 50-NPOLUEHTHON (MK X-MPOLIEHTHON) MUHepanusaumu, U3MepaoT U UHTEPNPETUPYIOT B
3aBMCUMOCTM OT NPOLIEHTA UcnapeHus B ToMKke 50-NPOUEHTHON (MK X-NPOLEHTHOMN) MUHEpanu3auuu.

7.1.3 O6paboTka pe3ynbTaToB UCNbITAHUSA OCTaTKa

3HayeHne pPagMoaKTUBHOCTM AN 9KCTparMpyeMblX U He 9JKCTparupyembiX OCTAaTKOB WMCXOAHOrO
COeMHEeHUs, a TalKke NPOAYKTOB Pa3noXeHWs MonyyvatTca nocne npoueaypbl 9KCTPaKUMM MOYBbl B TOYKE
50-npouUEeHTHON (M X-NPOLEHTHON) MUHEpanu3aumu.

8 Kputepumn kauectBa

8.1 Bocnpou3sBoguMoCTb

BriCcOkoW BOCNPOM3BOAMMOCTM MOXHO AOCTMYbL B TOM Crny4yae, ecnu Oyayt CTporo cobnoaarbes
CTaHJapTHbIE YCNOBUSA, 0COOEHHO Npu NpeaBapuTEnbHON NOATOTOBKE NPOO NOYBbI.

8.2 YyBCTBUTENBHOCTbL

OueHkKa YyBCTBUTENbHOCTU HE UMEET OTHOLLIEHUS K KpUTEPUSAM

Ka4ecTBa, NOTOMY YTO /NS KAKIOTO SKCNEPUMEHTA UCMONb3YIOT | C—

MeYeHble XMMUYECKUEe BELLECTBA B TAKUX YMEPEHHbIX KONMYeCcTBax, kak

37-185 kunobGekkepenb, Kbk (1-5 Mmukpoktopu, MkKn).

8.3 CneyndmyHoCcTb

MeToa NnpMMEHUM TONbKO AN UCTIBITYEMbIX XUMUYECKUX BELLECTB, Cogepaluux u3orton "C, B cBsisn
C YeM cneundPUYHOCTb MeToAa BbICOKAS.

8.4 BO3MOXHOCTb CTaHAapTu3auum

3T1a npoueaypa SBnAETCA CTaHA4AaPTU3MPOBAHHON B OrPaHUYEHHON cTeneHn. OrpaHuyeHne CBA3aHo ¢
TPYAHOCTLIO MexnabopaTopHOi cTaHaapTusaymm obpasLos No4BbI.

8.5 BO3MOXHOCTb aBTOMaTU3auumn

B03MOXHOCTb aBTOMAaTU3aLMU HEe NPeayCMOTPEeHa.
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9 OT4yer 00 ucnbiTaHUN

9.1 CogepxaHue orvyeta

OtyeT 0 cNOCOBHOCTH K PA3NOXKEHUIO UCNBITYEMOINO XMMUYECKOTO BELLECTBA JOIDKEH BKIOYATL:

- HAaUMEHOBaHue N PoPMyny UCNLITYEMOr0 XMMUYECKOTO BELLECTBA;

- KOFIMYECTBO NMPUMEHEHHOI0 XMMUYECKOro BELLECTBA, €CINIM OHO HE ABMSIETCA CTaHAAPTHLIM 06pa3sLIoM;

- TOUHYIO XapaKTepUCTUKY UCNONb3yeMOW NOYBI;

- AaTbl NPOBEAEHUS U3MEPEHUN.

9.2 UuTepnpeTaums U oLeHKa pe3ynbTaTtoB

Pesynbrarbl MCMLITAHUI NONYYAIOT B UCKYCCTBEHHbLIX YCMOBUSX, MOCKOMbKY MPUMEHAIOT 00pasubl
NoYBbl C HApYLUEHHOW CTPYKTYpoW. OAHaKo, NOCKONbKY MCNOMb3YIOTCA CTaHAapTU3UPOBaHHble 00pasLbl
NoYBbl, AAHHbLIE UCTILITAHUA OTHOCATCS K COMOCTABMMbLIM, M MO3BONAIOT IKCNEPUMEHTATOPY rPyNNUpOBaThb
MX OTHOCUTENBHO XapaKTePUCTUK UCTILITYEMbIX XUMUYECKMX BELLECTB.

YOK 631.412/413/417.1/631.42.05/006.354 MKC 31.020.01 IDT

KnioueBble crnoBa: no4sa, GropasnoxxeHue , MUHepanu3aums, eMKOCTb KaTMOHHOro obmeHa (EKO),
nornoTuTesnbHasa cnocobHOCTb NOYBLI, BMOrEHHBI AMoKCUA yrnepoaa
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