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Mpeaucnosue

EBpasuiickum coBeT No cTanHgapTusaumm, metponorum n ceptudukauun (EACC) npeacrtaBnsieT cobon
pervoHanbHoe oObeauHeHVWe HauWOHamNbHbIX OPraHoB MO CTaH4apTU3auuuM rocyaapcTB, BXOASLMX B
CogpyxectBo HesaBucumbix Nocygapcte. B ganbHenwem Bo3MOXHO BcTynneHve B EACC HaumoHanbHbIX
OpraHoB Mo cTaHAapTu3auum Apyrux rocyaapcrs.

Llenn, ocHOBHbIE MpUHLMMNBI U 0bLMe NpaBuna NpoBeaeHnsa paboT No MeXrocyaapCTBEHHOW cTaHAap-
Tu3aumm yctaHoBneHol FTOCT 1.0 «MexrocygapctBeHHas cuctema ctaHgaptudaumm. OCHOBHbIE MOMOXe-
Hua» n FOCT 1.2 «MexrocygapcTBeHHasi cuctema ctaHgaptusauuun. CtaHOgapTbl MEXrocy4apCTBEHHbIE,
npaBuna M pekoMeHZauum No MEeXroCcyAapCTBEHHOW cTaHAapTusauuun. MpaBuna pas3paboTku, NpUHATUSA,
OGHOBIEHNSI U OTMEHBIY.

CBefeHus o cTaHaapTe

1 TNOAMOTOBJIEH Hay4yHO-NPOU3BOACTBEHHBIM  PECNYONMKAHCKMM  YHUTAPHbBIM  MPEeAnpuaTUEM
«benopycckuin rocygapCTBeHHbIN WMHCTUTYT cTaHdapTu3aumm u ceptudmkaumm» (benMMCC) Ha ocHose
COBCTBEHHOr0 NepeBoa Ha PYCCKUI A3bIK aHIMOSA3bIYHOW BEPCUM CTaHA4apTa, YKasaHHOro B nyHkTe 4

2 BHECEH lNocynapcTtBeHHbIM KOMUTETOM NO cTaHaapTusaumm Pecnybnukn Benapych

3 NMPUHAT EBpasuiickum coBeTOM Mo CTaHgapTu3aumnm, MeTponorum n ceptudukaLmm no pesynbratam
ronocoBaHus B AIC MI'C (npotokonom ot 30 anpenst 2021 r. Ne 139-1)

3a NPpUHATUE CTaHOapTa nporofiocoBanu:

KpaTKoe HanMeHoBaHue CTpaHbl KO,EI, CTpaHbl No COKpaLLl,eHHoe HanmeHoBaHune
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 HaLUMOHAanNbLHOro opraHa no ctaHgapTusaumm
ApmeHuns AM 3A0 «HaunoHanbHbIM opraH No cTaHgapTU3auun
n meTponornn» Pecnybrnvkn ApmeHns

Bbenapycb BY [loccTangapt

Kblprbi3ctaH KG KblpreiactaHgapT

Poccus RU PoccTtangapt
TapxnkncTaH TJ TagxukctaHgapT
TypkMeHUcTaH ™ Mmasroccnyxba «TypkMeHCcTaHgapTapbl»
Y3bekucraH uz Y3ctaHgapT

4 Hactoswmin ctaHaapT MaeHTudeH mexagyHapogHomy ctaHgapty ISO 17075-1:2017 «Koxa. Xumuyeckoe
onpegeneHue cogepxxanusi xpoma (VI) B koxe. Yactb 1. KonopumeTpuieckuin metog» («Leather — Chemical
determination of chromium (VI) content in leather — Part 1: Colorimetric method», IDT).

MexgyHapodHbIi cTaHAapT pa3paboTtaH MexagyHapoaHbIM COK30M TEXHOSOMOB M XMMUKOB Mo obpaboTke
koxu (IULTCS).

Mpy NpMMeEHEeHNM HacToSALWEero cTaHgapTa PEKOMEHAYETCSl UCMOMb30BaTb BMECTO CChINOYHbLIX MEXAY-
HapoOHbIX CTaHA4apTOB COOTBETCTBYIOLLME UM MEXIOCYAaPCTBEHHbIE CTAHAAPTLI, CBEAEHMS O KOTOPbIX Npu-
BeeHbl B AONOSTHUTENBHOM NpunoxeHnn JA

5 B3BAMEH I'OCT ISO 17075-2011

UHpopmauusi o ssedeHuu 8 delicmeue (npekpaweHuu delicmsusi) Hacmosiueao cmaHdapma u usme-
HeHul K HeMy Ha meppumopuU yKka3aHHbIX 8biule eocydapcme nybuKyemcs 8 ykazamesisix HayuoHalbHbIX
cmaHOapmos, u3zfdasaeMbix 8 amux eocydapcmeax, a makxe e cemu VIHmepHem Ha calimax coomeem-
cmeyruUX HayuoHasbHbIX opeaHoe o cmaHOapmu3sayuu.

B cnyyae nepecmompa, usMeHeHUs1 unu ommeHbl Hacmosiuieeo cmaHOapma coomeemcmeayrowast UH-
opmayus 6ydem onybriukogaHa Ha oguyuarbHOM UuHmMepHem-calime MexeocydapcmeeHHo20 cogema no
cmaHOGapmu3ayuu, Memposioa2uu u cepmugukayuu 8 kamanoze «MexzaocydapcmeeHHble cmaHOapmbi»

WcknioumTensHoe npaBo oduumanbHOro onybnmnkoBaHUs HacTosILLEero cTaHaapTa Ha TEpPUTOPUN yka-
3aHHbIX BbIlLEe FOCYAapCTB NPUHAANEXUT HaUMOHaNbHbIM (FOCyAapCTBEHHbLIM) OpraHam Nno ctaHgapTv3aunm
9TUX rocyaapcTB
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MEXTIOCYADAPCTBEUH HH HT BN CTAHOAPT

KOXA
Xumuyeckoe onpeaeneHue cogepxaHma xpoma (VI) B koxe
YacTb 1
KonopumeTtpuyecknin meton

Leather
Chemical determination of chromium (VI) content in leather
Part 1
Colorimetric method

[OaTta BBegeHusn

1 O6nacTb NnpMMeHeHusA

Hactoswun ctaHgapt yctaHaBnvBaeT MeTod onpefeneHus xpoma (VI) B pacTtBopax, BblllenavvBae-
MbIX U3 KOXW Npu onpeaeneHHbIX ycnosuax. MeTop HacToswero ctaHaapTa noaxoauT Ans KONMYeCcTBEHHO-
ro onpeaeneHus cogepxanus xpoma (V1) B koxe npu ero cogep>xaHum ot 3 Mr/kr.

HacTtoswun ctaHgapT NPUMEHNM KO BCEM TUMNaM KOXMW.

PesynbTaTthl, NoNy4yeHHble AaHHbIM METOLOM, 3aBUCAT OT YCMOBUIN 3KCTparnpoBaHus. PesynbTaThl, No-
fNyYyeHHble MpU UCMOMb30BaHWN OPYIMX YCIOBUIA SKCTParMpoBaHus (pacTBOpbI Afst SKCTparMpoBaHus, pH,
NPOAOIMKUTENBHOCTb 3KCTPArMpoBaHns U T. 4.), He COMOCTaBUMbI C pe3ynbTaTtamMu, NOMy4YEHHbIMU METOAOM,
ONUCaHHbLIM B HAcCTOSLLEM CcTaHgapTe.

Ecnu obpaseL, KOXW UCMbITaH Kak B COOTBETCTBMM C HACTOALUM CTaHOAPTOM, Tak U B COOTBETCTBUU
c ISO 17075-2, To pe3ynbTaThl, Nofy4eHHble cornacHo 1ISO 17075-2, cuntatotcs apbutpaxHbimn. [Npenmy-
LecTBOM MeToda, onucaHHoro B ISO 17075-2, aBnAeTca OTCYTCTBME MELLAOLEro BUSHUS OKPacKM K-
Tpakta. Tem He MeHee MexnabopaTopHbIE UCMbITAHUA HE NMOKa3bIBaKOT CYLLECTBEHHbIX pa3nuymn (CM. npu-
noxexue C), n pesynbTaThl CONOCTaBUMbI MEXAy 060MMU MeTogaMM.

2 HopmaTuBHble CCbINKU

Ons npumMeHeHUss HacTosILEero crtaHgapTa Heobxoaumbl CneaytoLlme CCbiNloYHble cTaHgapTbl. Onsa ga-
TMPOBAHHBIX CCbINIOK MPUMEHSIOT TOMNbKO yKa3aHHOE M34aHue CChINTIOYHOro cTaHgapTa. Ons HegaTtMpoBaH-
HbIX CCbINIOK MPUMEHSIOT NOCNeAHEE U3LAHNE CChINTOYHOMO CTaHaapTa (BKtoYas BCe ero UBMEHEHUSI).

ISO 2418, Leather — Chemical, physical and mechanical and fastness tests — Sampling location
(Koxa. MeTtoabl otbopa npob un naeHtTugumkauma nabopatopHbix 06pasLoBs)

ISO 3696, Water for analytical laboratory use — Specification and test methods (Boga ans nabopatop-
HOro aHanmaa. TexHu4yeckne TpeboBaHMs U MeTOAbI UCMbITAHUS)

ISO 4044:2017, Leather — Chemical tests — Preparation of chemical test samples (Koxa. lNoarotoeka
06pasLoB A4S XMMUYECKOro aHanm3aa)

ISO 4684, Leather — Chemical tests — Determination of volatile matter (Koxa. MeTtoa onpeneneHusi
cofepXaHus NeTy4nx BeLLecTs).

3 TepMVIHbI n onpepgeneHusA

B HacTosLeM cTaHaapTe NPUMEHEHbI cneayouime TePMUHbI C COOTBETCTBYIOLLMMUY ONpeaeneHnsamu.

TepmuHonornyeckne 6a3bl gaHHbix ISO u IEC gns npuMeHeHus B CTaHAapTM3auuu pasmelleHbl Mo
cnegylowum agpecam:

- OHNanH-bubnmoTeka craHaapTos ISO (ISO Online browsing platform): http://www.iso.org/obp;

- anektponeaus IEC (IEC Electropedia): http://www.electropedia.org/.

3.1 copepxanue xpoma (VI) (chromium(VI) content): Konnuectso xpoma (VI) B koxe, onpegeneHHoe
nocre aKcTparnpoBaHuns BOAHbIM coneBbiM pactBopom ¢ pH ot 7,0 go 8,0.

Mpumevyanune — CogepxarHue xpoma (VI) BbipaxatoT B MUnnaMrpaMMax Ha Kunorpamm (Mr/kr) Koxu, B nepe-
c4yeTe Ha Cyxoe BeLlecCTBO.

U3paHue ocpmumansHoe
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4 CywHocTb MeToAa

OkcTparmpyembii xpoMm (V1) BbiMbIBaOT 13 0b6pasua koxu cocdaTtHbiM BydepHbIM pacTtBopoM ¢ pH ot
7,0 0o 8,0, a COBMECTHO 3KCTparMpyeMble OKpalleHHble BELLEeCTBa, BNUSAOLLME Ha onpeaeneHue, npu Heob-
XOOMMOCTU yaanstoT TBepaodasHon akcTpakumen. Xpom (V1) B pactBope okucnsiet 1,5-guderHnnkapbasug
B 1,5-andeHunnkapba3oH, obpasysd KpacHO-PUONETOBLIN KOMMIIEKC C XPOMOM, KOTOPbIN MOXeT ObiTb KOnu-
YeCcTBEHHO onpegenieH oToMeTpu4ecknmMm meTogomM npu 540 HM.

5 PeakTtuBbl

Bce ncnosib3yemMble peakTmnBbl OOJTKHbI ObITb HE HWXKE aHANUTUYECKON CTEMEHN YUCTOTDI.

5.1 PacTBOp AN aKkcTparupoBaHus

PacTtBopsitoT 22,8 r rugpodocdata kanua Tpurngparta KoHPO4-3H20 B 1 000 mn BoAbl, NOAKUCIEHHON
docdopHon kucnoton (cm. 5.3) go pH 8,0 + 0,1. [era3vpyoT NOfy4YeHHbI pacTBOP aproHOM UIM a30TOM
(cm. 5.6) nNMbBO Ha ynbTpa3ByKOBOW DaHe.

Mo ycTaHOBMBLLENCS NPAKTUKE CBEXUI pacTBOP roTOBAT exeaHeBHO. OOHAKO pacTBOP MOXET XPaHUTLCS
B TeYeHMe Hedenu B xornoawrnbHuke npu temnepatype (4 + 3) °C, HO nepen NPUMEHEHWEM ero crnegyet
HarpeTb 4O KOMHATHOW TeMnepaTypbl U AerasnpoBarhb.

5.2 PactBop gudeHunkapbasunpa (DPC)

1,0 r 1,5-gndpeHnnkapbasmaga CO(NHNHCeHs)2 pacteopsitoT B 100 mn auetoHa (CHs)2CO, noakucneH-
HOro ogHOM Kannewn negsHon ykcycHon kncnotel CHzCOOH.

MonyyYeHHbIN pacTBOp XpaHAT B CTEKISAHHOW Nocyde TEMHO-KOPUYHEBOTO LiBETA He bonee 14 OH npu Tem-
nepatype +4 °C.

5.3 PacTBOp thocdopHOM KMCNOThI

700 mn opTochocdopHOM KUCMOTbI MAOTHOCTBIO p = 1,71 r/mn pa3baBnsT AUCTUNNMPOBAHHOW BOOOW
(cm. 5.7) no obvema 1 000 mn.

CHavana pgobasnstoT npubnuantensHo 200 MmN 4ENOHN3MPOBAHHOM BoAbl (CM. 5.7) B MepHyto konby Bme-
ctumocTbto 1 000 mn, 3aTem fo6asnsoT 700 Mn opTodhoCcOPHON KUCNOThI U JOBOAAT OO METKM EUNOHU3NPO-
BaHHOWN BOOOMN.

5.4 UcxoaHbin pacTBOp Xpoma (VI)

Haeecky kanus gsyxpomoBokucrioro K>Cr207 (cm. 5.8) maccon 2,829 r pacTBopsioT B BOAE B MEPHON
konbe BmectumocTtbio 1 000 mn 1 goBoAAT oO6beM pacTBopa 40 METKM BOLOW. 1 MM 3TOro pacTBopa coaep-
XUt 1 Mr xpoma.

AnbTepHaATUBHO MOXET NMPUMEHATLCHA UCXOOHbIA PacTBOP C AaHHbIM 3HAYEHWEM KOHLEHTpaLuu LWeCTn-
BaneHTHOro XxpomMa, UMEeLLUNCA B NPOAaxe.

5.5 CtaHaapTHbIM pacTBOp Xpoma (VI)

1 mn pacTtBopa (cm. 5.4) nepeHoCAT NMNETKOW B MepHyto konby BMectumocTbio 1 000 M u goBogaT Ao
METKM pacTBOPOM ANs 3KcTparnpoBaHust (cM. 5.1). 1 Mi 3TOro pacTteopa COAepXUT 1 MKr Xxpoma.

PacTBOp MOXET XpaHUTbCHA B TeYeHUe Hefenu B xonogunbHuke npu temnepatype (4 + 3) °C, Ho nepeg
NPUMEHEHVEM ero crneayeT HarpeTb 4O KOMHaTHOW TeMnepaTtypbl.

AnbTepHaTUBHO MOXET NPUMEHSITLCA CTaHA4APTHbLIA PacTBOP C AAHHLIM 3HAYEHWEM KOHLEHTpauun Lie-
CTMBANEHTHOro XpoMa, MMEeLLMIACA B NpoAaxe.

5.6 AproH unu asoT, He cogepXxalwme Kucnopog

B kayecTBe mHepTHOro rasa npegnoyTeHve crnegyet oTAaBaTb aproHy, a He a3oTy, MOCKOMbKY aproH
nmeeT 6onee BbICOKUI yaenbHbI BeC (MNOTHOCTL), YeM BO3AYX.

5.7 QuctnnnnpoBaHHasa 1 4eNoHN3MpoBaHHas BoAa CO CTEMNEHbIO YACTOThI 3 B COOTBETCTBUM € ISO 3696.

5.8 Kanui gByxpomoBokucnbin K2Cr207, BbICyLLEHHbIW B TedeHure (16 + 2) 4 npu (102 + 2) °C.

5.9 MeTtaHon ana BOXX (HPLC).
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6 ObopynoBaHMe u maTepumanbl

Ucnonk3yeTcs 06bi4HOE nabopaTopHoe obopyaoBaHue U, B YaCTHOCTU, NPUBEAEHHOE HUXKE.

6.1 MoaxoasaLwmii MexaHn4eckmin opbuTanbHbIi Werikep ¢ YactoTou konebanuin (100 = 10) MuH.

6.2 KoHnveckas konba BMecTumocTbio 250 M ¢ Npobkon.

6.3 AspaumoHHasda Tpyba n pacxogomep, NpurogHsle Ans uamepenuns pacxoga (50 = 10) mn/mMuH.

6.4 MembOpaHHbIn punbTp ¢ pasmepom nop 0,45 mkm (monuteTtpadptopatuned (PTFE) wnu nonu-
amug 66).

6.5 MepHble konbbl BMecTumocTbio 25, 100 n 1 000 mn.

6.6 MNuneTkn pasnmMyHon BMECTUMOCTH.

6.7 CnexktpocoTOMETp UNu hoTOMETP, MMEtoLLMe ANMHY BOSHbI 540 HM.

6.8 doTomeTpryeckasa KioBeTa U3 kBapua ¢ TonwimHon paboyvero cnos 40 mm unu nobas apyras nog-
XoasLias KioBeTa.

6.9 CTekngaHHblE NN NONUNPONUIIEHOBLIE KapTPUAXN (NATPOHbI), 3anOfIHEHHbIE MNOAXOAALLMM MaTepu-
anom gnsa TeepaodasHomn akcTpakumm (SPE), Hanpumep C18 ¢ obpalyeHHon dason (RP) unm noaxogawmm
aKTMBMPOBAHHbLIM CUMMKATOM MarHusi, npuMepsl Matepmanos ansg SPE cM. B npunoxeHuu A.

6.10 Cuctema ans TBepgodasHo akcTpakumm (SPE) ¢ BakyyMHbIM YCTPOWCTBOM UMM CTOMKUM K pac-
TBOPUTENSAM MEAULIMHCKAM LUNPULEM.

6.11 OcCTpbii PEXYLMA WMHCTPYMEHT WIU HOX, MOAXOAALWMA AN pas3pes3aHnsi KOXW Ha Kycku OT
3005 mm.

6.12 AHanuTnyeckune Bechl, obecneymBatoLLme B3BeLLIMBaHUE C TOYHOCTbIO 40 0,1 Mr.

7 MNMpoBeaeHue NcnbiTaHUsA

7.1 OT60p M NoaroToBKka ob6pasuoB

OT06op 0b6pa3suoB KOXX — B COOTBETCTBMM C ISO 2418, ecnv Bo3MoxHoO. Ecrnn ot6op obpasLoB B coOT-
BeTCcTBMM C ISO 2418 He npepncTaBnseTcs BO3MOXHbIM (HAanpuMep, Koxa OT roTOBbIX U3AENUN, Takux Kak
00yBb MK ofexaa), B MPOTOKONE VUCMbITaHUN criegyeT NPUBeCTU onucaHne, Kakum obpas3omM OCyLLeCcTBsAmN-
cs1 oTbop obpasLoB.

lMoaroToBKy 06pa3LOB KOXMW OCYLLECTBISAIOT NOCPEACTBOM M3MenbyeHus (CM. 6.11) Ha ManeHbKue Kycku
B COOTBETCTBUMN C METOAOM, YCTaHOBIEHHbIM B ISO 4044:2017 (NyHKT 6.3).

7.2 NMpurotoBneHue pacTBopa ANA aHanusa

Hasecky 13 kyckoB koxu (2 £ 0,1) r B3BeLLUMBaKOT Ha aHaNUTUYeCkMx Becax (CM. 6.12) ¢ TOYHOCTbIO A0
0,001 r. 100 mn gerasmMpoBaHHOIO pacTBopa Afist SKCTparnpoBaHust (CM. 5.1) NUNETKON NEPEHOCAT B KOHUYE-
Ckyto konby BmecTumocTbio 250 mn (cm. 6.2). BbiTecHsOT kucropon B konbe aproHom (unu asoTom)
(cm. 5.6) ¢ nomoLLblo aspaLMOHHHOM TPYObl ¢ pacxogoMepoM (cM. 6.3) B TeyeHne 5 MUH ¢ 06 beMHLIM pac-
xogom (50 £ 10) mn/mMuH. YganstoT aspaumoHHyto Tpyby (cMm. 6.3), 4o6aBNsaoT N3MerbYeHHbIE KYCKU KOXN U
3aKkpbIBalOT koNby Npobkon. O6beM aKCTpakTa 3anucbiBatoT Kak Vo.

Ona nonydyeHns akctpakta xpoma (VI) KoHMYeckyto Konby ¢ KyckaMu KOXW nepeMeLunBaloT B TedeHue
34+ 5 MHUH B MexaHM4eckoM opbuTanbHOM Luevikepe (cM. 6.1) ¢ yacTtoTon konebanHuin (100 + 10) MuH™L.

BcTpsixmBaloT KOndbl NNaBHbIMU KPYrOBbIMU OBWXEHUSIMU TaK, YTOOblI U3MENbYeHHas KoXa He npucta-
Bana Kk cteHkam konbsbl, 1 n3beratoT nepemeLLnBaHms BeicTpee ykazaHHOM YacToThl KonebaHui.

Cpasy xe nocne 3aBepLueHUss 3-4aCOBOro SKCTPaArMpoBaHUsI COLAEPXKMMOE KOHUYECKOW Konbbl ¢hunb-
TPYOT Yepe3 MeMOpaHHbIn PUnbTp B CTEKMSIHHBIA MMM NNAacTUKOBLIN cocya ¢ npobkon. OnpegensioT pH
pactBopa. pH pactBopa gommkeH coctaBnaTtb oT 7,0 go 8,0. Ecnu pH pactBopa Haxoautcsa 3a npegenammu
3TOro AuanasoHa 3HayeHWIn, HaYnHalT Npoueaypy 3aHOBO.

Ecnu pH He nonagaeT B AnanasoH 3HauyeHui ot 7,0 go 8,0, cnefyet paccMOTpeTb BO3MOXHOCTb UC-
nonb3oBaHusa obpasua MeHbluel macchl. B aTom cnydae npegen KOnNMYecTBEHHOro onpeferneHus yBenu-
ynTCS.

7.3 OnpegeneHue xpoma (VI) B pacTBope, NONy4eHHOM NOCIie IKCTParmpoBaHus

Ecnun obpasel, oTobpaH OT OKpalleHHON KOXW, TO CYyLLEeCTBYeT BEPOSITHOCTb COBMECTHOM 3KCTPaKLMM
C HEKOTOPbLIMM OKpaLLEHHbIMW BELLECTBAaMMU, HaNpUMep KpacuTensMmu. OTO MOXET NMOBNUATL Ha onpegerne-
Hue xpoma (VI). QkcTparnpyemble KpacuTenu MoryT ObiTb yaarneHbl 3a CHeT NPONyCKaHWsa pacTBopa ANns aKc-
TparMpoBaHUsi B COOTBETCTBUU C (CM. 7.2) Yepe3 KapTpuax (NaTpoH), 3anoNHEHHbIN NOAXOASLMM MaTepua-
nom ans TBepaodasHomn akcTpakumm (cm. 6.9) (Npumepbl NOAXOAALLMX MAaTEPUAnoB CM. B NMPUINOXeEHUN A).
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MoarotasnuearoT kapTpuaxu (naTpoHel) ans SPE (cMm. 6.9) cnegyolmum obpasom:

a) kapTpuax (natpoH) (cM. 6.9) NpombiBalOT cHavana 5 mn metaHona (cm. 5.9);

b) 3atem 5 mn guctunnupoBaHHom Boabl (CM. 5.7); n

C) cpasy nocne atoro 10 M pacTBopa 4Jfis SKcTparmpoBaHms (cm. 5.1).

He cnepyeT ponyckaTb BbICbIxaHusi KapTpuaxka (natpoHa) (cM. 6.9) B Te4eHne nnm nocne noarotoBKu.

W3 pacTtBopa, nonyyeHHoro no 7.2, 6epyt 10 mn (Vi) n KONMYECTBEHHO MPONYCKaOT Yepes3 KapTpuox
(maTtpoH) (cm. 6.9) ¢ cnuctemon SPE ¢ BakyyMHbIM YCTPOMCTBOM unu wnpuuem (cm. 6.10). Cobupatot antoat
B MEpHyl0 Konby BMecTuMocTbio 25 mn (cM. 6.5). 3aTem kapTpuax (maTpoH) npomeiBatoT 10 mn pacteBopa
Ons aKkcTparnpoBaHus (cM. 5.1) B MepHYyto Konby BmecTumocTbto 25 mn. Cogepxumoe konodbl (V2) goBoasar
00 METKM pacTBOPOM 115t SKCTparmpoBaHus (cm. 5.1). O6o3HavaoT 3T0T pacTBOp Kak Si.

MuneTkon (cm. 6.6) BMecTumocTbio 10 M (V3) nepeHocAT pacTBop Si B MEPHYIO KONby BMECTUMOCTbIO
25 mn. 3anonHaT Konby pacTBopoM Ans akctparmposaHus (cMm. 5.1) Ha 3/4 obbema. Jobasnaot 0,5 mn
pacTtBopa gocdopHon kucnotbl (cM. 5.3) n 3atem 0,5 mn pactBopa andpeHunkapbasuga (cm. 5.2). Coagep-
xumoe konbel (V4) 4OBOOAT O METKM PacTBOPOM ANS SKCTparnpoBaHus (cM. 5.1) n XopoLLo nepemMeLlmnBatoT.

Mony4yeHHbI pacTBOp BblAEPXUBAKOT He MeHee (15 + 5) MuH. 3atem n3mepsT ONTUYECKYO MOTHOCTb
pacTtBopa npu 540 HM B KoBeTe C TONwWmMHOM paboyero crnos 40 mm (cMm. 6.8), 4nNst cpaBHEHUS UCMONb3yS
pacTtBop (CM. 7.4). AI3MepeHHY0 ONTUYECKY0 NNOTHOCTbL 0603HaYaloT Kak Ax.

[na Kaxgoro vcnbiTaHnss HabupalT NUNETKOW ele OgHYy anukBoTy pactBopa Si: obbemom 10 mn
B MEPHYI0 KONy BMECTUMOCTbIO 25 MIT M MPOBOAAT UCMbITAHME, Kak OnucaHo Bbiwe, HO 6e3 gobasneHus
pacTtBopa aundeHunkapbasnga (cm. 5.2). N3amepsaoT onTUYECKyo NNOTHOCTb pacTBopa Npu YCrnoBusaX, Onu-
CaHHbIX Bbille, 1 U3MEPEHHYIO ONTUYECKYHO NITIOTHOCTb 0003HaYaloT Kak Az.

7.4 MpurotoBrneHne pacTBopa CpaBHEeHUSA

3anonHaT konby BMecTMMOCTbIo 25 Mn Ha 3/4 obbema pacTBOpOM AndA SKcTparmpoBaHus (cm. 5.1),
pobaenstoTt 0,5 mn gpocdopHom kucnotbl (cM. 5.3) 1 0,5 mn pactBopa andeHunkapbasmnga (cm. 5.2). [loeo-
OST [0 MEeTKM pacTBOPOM Ans 3KCTparmpoBaHus (cM. 5.1) 1 TwaTensHO nepeMeLumMBatoT. ATOT pacTBop ro-
TOBSIT EXXEAHEBHO U XPaHAT B TEMHOM MecTe. C pacTBOPOM CpaBHEHUS NPOBOAAT UCMbITaHWE, aHanormyHoe
MCMbITAHMIO C PAaCTBOPOM A1 aHanu3a, UcKntovas TBepAodasHyo SKCTPaKLMI.

7.5 KanubpoBka

KanubpoBouHble pacTBOpbI FOTOBAT M3 cTaHgapTHoro pacteopa (cM. 5.5). KoHueHTpauusa xpoma (VI)
B JlaHHbLIX pacTBopax JOIMKHa oxBaTbiBaTb nNpegnonaraembsli AnanasoH n3mepeHun.

PacTBopbl AN NOCTPOEHUST KanMOpPOBOYHOW KPUBOW FOTOBAT B MEPHbIX KONGax BMECTUMOCTbIO 25 MI
(cm. 6.5).

[lns nocTpoeHns noaoxoasiwen KannbpoBOYHOM KPUBOW UCMONMB3YIOT HE MEHEee LIECTU KarnmnbpOBOYHbLIX
pacTBOPOB, MOJTYYEHHBIX C WCMOMb30BaHWEM CTaHAApTHOro pacteopa (cm.5.5) B gmnanasoHe ot 0,5 go
15,0 mn. JaHHble 06bembl cTaHaapTHoro pactesopa (cM. 5.5) nepeHocsaT nuneTkon B MepHble Konbbl Bme-
ctumocTblo 25 mn. Job6asnsatoTt 0,5 mn doccopHon kucnotsbl (cMm. 5.3) n 0,5 mn pacteopa gudeHunkapba-
3npa (cm. 5.2) B kaxayto konby. [loBoaaT 4O METKM pacTBOPOM Ans 3KCTparnpoBaHus (cm. 5.1), xopollo ne-
pemeLLnBaloT U OCTaBnAT Ha (15 £ 5) MUH. M3mepaoT onNTUYECKy0 NNOTHOCTL pacTBOPOB B TAKOM Xe ¢o-
TOMEeTpUYeckom kioBeTe (CM. 6.8), UTo 1 pacTBOpbI ¢ 0bpa3sLamu Koxn npyu 540 HM, OTHOCUTENBHO pacTBopa
CpaBHEHWs1, NOSTYYEHHOro B 7.4.

CTposT KannbpOBOYHYIO KPUBYH 3aBMCMMOCTM KOHLUEeHTpauun xpoma (VI) B MUKporpaMMax Ha MUIu-
nTp (MKr/MIT) OT U3MEPEHHOW ONTUYECKOM NNOTHOCTU. o ocu X oTKNagbiBakT cogepxaHune xpoma (VI), a
Mo OCWU y — ONTUYECKYIO MNOTHOCTbL PACcTBOPOB.

Mpu mexnabopaTopHbIX UCMbITaHUAX Hanbonee noaxoasilen Obina NnpuaHaHa KoBeTa C TONLWMHOWN pa-
6oyero crnost 40 mm (cm. 6.8). CTaHgapTHbIE pacTBOPbI, ONUCaHHbIE BbILE, NPeAHa3Ha4YeHbl Ans aHanusa
C MCNONb30BaHMEM KIOBET C TOMwuHon pabodero cnosi 40 mm. B HekoTopbIX cnyvasx Npu aHanuse pacTBo-
pOB MOXET oKa3aTbCs YAOOHbIM UCMOMb30BaHWE KIOBET € 6omMblien MnM MeHbLuen TOMWUHOW paboyero
cnosi. Heobxoanmo cneauTb 3a Tem, 4Tobbl UCNOMb3yeMbln Ananas3oH KanvbpoBku Haxoguncsa B npegenax
NIMHENHOTrO Anana3oHa N3MepeHnin cnekTpogoTomeTpa.

7.6 OnpegeneHue cTeneHn n3BrevYeHus

7.6.1 BnusHne matpuubl

OnpepeneHue cteneHn ussneyeHns obecnevmBaeT nonyvyeHme MHPoOpMaL M 0 BO3MOXHbIX MaTPUYHbIX
abdekTax, KOTopble MOTyT BNUSATb HA pe3yrnbTaThbl.

HobGaenstoT B anvkeoTy (06bemom 10 M) pactBopa, NoryyYeHHoro B 7.2, nogxoasawmin oobem pacteopa
xpoma (V1) ansa yBenuueHus koHueHTpauum xpoma (V1) Ha 10 mr/kr. BeibvpatoT KOHUeHTpauuio JobaBnsemoro
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pacTtBopa Takum 0bpa3oM, 4TOObl 06 beM KOHEYHOro pacTBopa COCTaBnsan makcumym 11 mn. NamepstoTt on-
TMYECKYIO NITOTHOCTb JAHHOrO pacTBOpa Tak Xe, Kak U Ans pacTBopa ¢ obpasLamm KoXn (ONTUYECKyo nnoT-
HOCTb 0603HaYaloT Kak Ais U Azs). (Cm. 7.3).

OnTnyeckas NNOTHOCTb pacTBopa OOSPKHA OblTb B npegernax kannbpoBOYHOW KPUBOW, B MPOTUBHOM
crnyyae criegyeT NOBTOPWUTb Mpouenypy, MCMoNnb3ys anukBOTy MeHbllero oobema. CTeneHb M3BNeYeHus
AomkHa 6bITb 6onbLue 80 %.

MpumeuvyaHne 1 — Ecnu gobaeneHHbinn xpoMm (VI) He oBHapyXeH, 3TO SBNAETCA NPU3HAKOM TOro, YTO KOXa
COAepXWUT BOCCTaHOBUTENN. B HEKOTOPbLIX Criy4asx, ecnu cTeneHb u3BneveHns cornacHo 7.6.2 6onbwe 90 %, To nocne
AeTanbHbIX UCCIEA0BaHUIA MOXHO cAenath 3akfilodeHne, YTo aHanmavpyemas Koxa He cogepxut xpom (V1) (ero copep-
XaHue Hxke npegena obHapyXeHus).

MpumeyvyaHnsa 2 — CreneHb U3BNEYEHNST — MHAMKATOP TOro, paboTaeT N MEeToA UNK Ha pesynbTaTbl OKasbl-
BalOT BNUSHWE MaTpu4Hble adpdekTbl. HopmanbHow aBnseTcs creneHs ussneyvexHmns donblue 80 %.

7.6.2 BnusaHue matepuana ansa SPE (cm. 6.9)

OTOupatloT NMNeTKon cTaHgapTHbIA pacTBop (CM. 5.5) 06BbEMOM, COOTBETCTBYIOLLMM COLAEPKAHUIO XPO-
ma (VI) B koxe, NepeHOCAT B MepHyto konby Bmectumoctbio 100 Mn 1 JOBOASAT A0 METKM pacTBOpPOM Ans
SKcTparmpoBaHus (cMm. 5.1).

[[OTOBAT AaHHbIA pacTBOP, TaK Xe, Kak U aKCTpakT kKoxn. OnpenensioT coaepxaHue B JaHHOM pacTBope
Tak Xe, Kak U B 9KCTPaKTe KOXW, N CPaBHUBAIOT C paccunTaHHbIM coaepxaHuem. B cnyyae korga xpom (VI)
He obHapyxeH B obpa3sue Koxu, KoHueHTpauuma xpoma (V1) B pactBope gomkHa coctaenatb 6 mkr/100 mn.
CTeneHb usBneyeHnsa aomkHa 6biTe 6onblie yem 90 %. Ecnu cTeneHb M3BnNevYeHus paBHa UnNmM MeHbLLE YeMm
90 %, To maTepuan ana SPE He noaxoauT Ans aTow npoueaypbl U AOMMKEH ObiTb 3aMEHEH.

8 BbluncneHve v npeacrtaBrieHMe pe3yrnbTaToB

8.1 BbluncneHue copgepxaHua xpoma (VI)

_ (Al_A2)'Vo V, 'V,

w = , 1
Cr(VI) Vl 'V3 ‘m-E ( )
rae _
cr(vi) — mMaccoBas gons akcTparmpyemoro xpoma (V1) B koxe, Mr/Kr;
A1 — onTu4eckas NIOTHOCTb aHaNU3npyemMoro pacteopa ¢ audgeHunkaptasngom (DPC);
Az — onTu4eckas NNoTHOCTb aHanuanpyemoro pactesopa 6e3 audenunkapbasmaa (DPC);
F — Yron HakroHa KannbpoBoYHOW KpuBow (Y/X), MI/MKT;
m — Macca oTobpaHHOro obpasua Koxu, T;
Vo — ob6bem aKCTpakTa ¢ 06pasLOM KOXKW, MIT;
V1 — 00beM anuKBOThI, B3STOM U3 IKCTPaKTa C 00pa3sLIOoM KOXM, MJT;
V2 — obwuin obbem anaTta Si1 nocne NPoxoxaeHusa yepes KonoHky ¢ SPE, aona nonyyeHus
KoToporo Gbinia otobpaHa anukeoTa Vi, M,
V3 — 00beM anuKBOTLI, B3ATON 13 antaTa Si, Mn
V4 — OKOHYaTenNbHbIN 0O0beM anunKBOTbI, B3ATOM U3 S1, MI.

PesynbTaTt B nepecyeTe Ha Cyxoe BELLECTBO:
Werwiy-dry = Weruy *D o (2)
roe D — koadbbmumneHT nepecyeTa pesynbTata UCNbITAHUI Ha CyXOe BELLeCTBO:

100
100—w

roe w — MaccoBasi 4oNs NeTy4mx BeLecTs, onpeneneHHada no ISO 4684, %.

D ©))
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8.2 CteneHb nsBnevyeHus (cornacHo 7.6.1)

_A-A)-(A-A) o0

n = (4)
rae 1 — CcTeneHb nu3BneyeHus, %;

p — MaccoBas KOHLUeHTpauus godasneHHoro xpoma (VI), Mkr/mm;

F — Yron HakroHa KannbpoBOYHOW KPUBOW, MIT/MKT;

Ais — onTnyeckass NMAOTHOCTb aHanusaMpyemoro pactBopa nocne fobasneHus xpoma (VI) u
andennnkapbasmpa (DPC);

A2s — onTmyeckas NNOTHOCTb aHanu3upyemoro pacteopa nocne gobasneHus xpoma (VI), Ho 6e3
andennnkapbasmpa (DPC);

A1 — onTuyeckasi MOTHOCTb aHaNM3NpPyeMoro pacteopa ¢ gudeHunkapbasngom (DPC);

Az — onTu4eckas NNoTHOCTb aHanuaupyemoro pactesopa 6e3 audenunkapbasmaa (DPC).

8.3 NpeacraBneHue pesynbTaToB

CopepxaHune xpoma (V1) npuBogdaT B MunnurpaMmmax Ha kunorpamm (Mr/kr) ¢ okpyrneHmem o 0,1 mr/kr.
CopepxaHne xpoMa nepecyMTbIBalOT Ha Cyxyko Koxy. CoaepxaHue netydmx BellecTB, onpeaeneHHoe no
ISO 4684, npusogaTt B npoueHTax (%) ¢ okpyrnexHmem go 0,1 %.

OKcTparpyemas maTpuua KOXU UMEET CNOXHbIA COCTaB, NO3TOMY pe3ynbTaTbl OnNpeferieHns Huxe
3 Mr/kr umetoT 6onbLuon pa3bpoc U OrpaHUYEHHYO JOCTOBEPHOCTD; NO 3TOW NPUYMHE Npeaesn KonmMyecTBeH-
HOro onpeneneHnsa aomkeH 6biTb 3 MI/Kr.

B cny4ae obHapyxeHusi cogepxaHus xpoma (V1) 6onee 3 mr/kr, cneayeT CpaBHUTL YrbTpadUoneToBbIN
n eugumbin cnektpol (UV/VIS) mncnbiTyemoro pactBopa CO CnekTpaMmy cTaHgapTHoro pactBopa (cMm. 5.5),
4YTOObI ONpefenuTb, ABNSETCA NN NOMOXUTENbHbLIN pe3ynbTaT pe3ynbTaToM BO34EWCTBUS MeLlalwmx Be-
LLIeCTB.

9 MNpoToKkon ucnbiTaHMU

[MpoTokon NcNbITaHUIM OOIMKEH COAEPXaTb CrieaytoLLyo MHPoPMaLMIO:

a) cogepxaHune xpoma (VI), nonyyeHHoe no 8.1, ¢ okpyrnerHnem ao 0,1 mr/kr;

b) ccbinky Ha HacTosLWKUI cTaHaapT;

C) onucaHue ncnelTyemoro obpasua v getanen otbopa obpasuos kox (cM. 7.1) (npn HeobxogumocTw);
d) TonwmHy paboyero cnos MCnNonb3yemom KoBeThbl, eCnn oHa He pasHa 40 MM;

€) coaepkaHune neTy4mx BeLecTs B koxe B npoueHTax (%) ¢ okpyrneHnem ao 0,1 %;

f) cteneHb nsBneveHuns B npoueHTtax (%), ecnn ee 3HavyeHne Huxe 80 % wnu Boiwe 120 %;

g) NtoGble OTKMNOHEHWs oT TpeboBaHWI HacTosLero meToaa.
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MpunoxeHue A
(cnpaBo4HOe)

Matepuanbl ana TBepaocgasHomn akcTpakumm (SPE)

Ecnu okpalueHHble BelecTBa, HanpyMep Kpacutenu, COBMECTHO 3KCTParnpyloTcsi B MpoLiecce aKCTpak-
UM cornacHo 7.2, HeobxoaMMo yaanuTb 3TW NOTEHLMAaNbHO MeLlalLlme BellecTBa U3 pactBopa AN 3KC-
Tpakumm.

Kak nokasbiBaeT npakTuka, 3 eKkTMBHO yoansaTb OKpalleHHbIE BELECTBA MOryT pasfuyHble TUMbl Ma-
TepuanoB And TBepAodasHON 3KCTPaKUMKM, YNakoBaHHbIE B HEHOMbLUME KOMOHKM.

KonuyecTBo aKkcTparMpyembiX OKpalLEHHbIX BELLECTB U3 KOXW MOXeT pasnuyatbCcs B 3aBUCUMOCTM OT
cnocoba HaHeceHus U 3akpenneHus kpacutend. BaxHo, 4ToObl COBMECTHO 3KCTparMpyemblil KpacuTenb
yoansnca matepuarnom KonoHkn ans SPE.

Mpumepbl NoaxoaaLmux matepuanos ana SPE b:

- B MexnabopaTopHbIX UCMbITAHUSX KapTpumkM (NaTpoHbl), 3anonHeHHble 1 r matepuana ¢ obpalleH-
Hom cpazon (RP) (C18), n kapTpumku (naTpoHbl) Dionex (Dionex OnGuard® RP) 6binm npoBepeHbl;

- Apyrve noaxoasiume kapTpuaku (natpoHsl) noctaenstotes Waters (WATERS Sep-Pak® Plus tC18);

- Takke nogxogsawumMu matepuanamv gns SPE aBnsoTCs KapTpymkM (NaTpoHbl) C aKTUBMPOBaHHbBIM
cunmkaTtom marHus, Hanpumep Florisil®.

[ns yganeHusi okpalleHHbIX BELLECTB B HEKOTOPLIX Cry4asx uenecoobpasHo ucnonb3oBatb 6onee 1 r
MaTepuana ana SPE vnu gpyrux ¢as. B nobom cnyvae cTeneHb U3BMeYeHns OOMmkHa ObiTb NpoBepeHa
OY€Hb TLATEBHO.

AKTMBUPOBaHHbIV Yronb OKasancs HenpurogHbiM Ansi 06ecLBeYnBaHNSA IKCTPAKTOB.

1 Dionex OnGuard® RP, WATERS Sep-Pak® Plus tC18 u Florisil® asnsiorcs npymepamy Noaxoasiumx 1 JOCTYMHbIX
npoaykTos. [JaHHas nHopmaumsa npueBoanTcA Ana yaobcTBa monb3oBaTenen HacToALWEero cTaHgapTa U He siBnseTcs
peknamon ISO gaHHbIX NPOAYKTOB.
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Mpunoxexue B
(cnpaBo4HOe)

ToyHOCTb

Pesynbrathbl, nonyydeHHble B pesynbtate npoBefdeHusi B 2007 . mMexrnabopaTopHbIX UCMbITAHUI Onsi
OBYX TUMOB KOXW, NpMBeaeHbl B Tabnuuax B.1 1 B.2.

Ta6nuuya B.1 — MNokasatenu NpeLm3MoHHOCTH, NOMy4YeHHbIe NPU NPOBEAEHUN MeXNabopaTopHOro ucnbiTaHus 1 ans
[BYX TUMOB KOXM

3HayeHus B MunnurpaMmax Ha kunorpamm (Mr/kr)

CopepxaHue xpoma (V1) @ MosTopsiemocTs ©) BocnpoussogumocTs P
7,04 1,58 3,22
7,83 1,11 3,54

) CpeaHue 3Ha4YeHus.
b) P = 0,95, KoatppuLMeHT oxaara 2,8.

Tabnuuya B.2 — PesynbTathl ncnbiTaHus 2 4ns OAHOIO TUMa KOXU

JlTabopatopus CopepxaHnwue xpoma (VI), mr/kr CpenHee sHaueHue, Mr/kr
1001a 19,40 18,70 19,3 19,13
1002a 20,60 21,30 21,7 21,20
1006a 21,80 22,20 21,8 21,93
1007a 19,00 18,00 21,0 19,33
1008a 25,00 24,30 24,9 24,73
1009a 19,20 17,80 18,3 18,43
1010a 16,80 13,60 13,7 14,70
501a 20,90 20,60 18,1 19,87
504a 22,00 20,00 19,00 20,33
505a 15,20 14,70 16,2 15,37
507a 24,10 23,40 25,7 24,40
508a 20,60 19,50 21,1 20,40
512a 18,70 15,40 16,5 16,87
2892a 18,40 19,00 - 18,70
2893a 16,40 16,40 - 16,40
2894a 19,40 19,30 18,9 19,20

CpeaHee 3HayeHne — 19,4 mr/kr.
HeonpegeneHHocTb — 5,0 MI/KT.

MprHMMan BO BHMMaHWe OaHHble, NpuBeAeHHble Ha pucyHke B.1, npegen konmyecTBeHHOro obHapyxe-
HUSA MeToJa cocTaBnseT 3 MI/KT AN CPeQHEro 3HaYeHus.
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X — cpefHue 3HayeHust, MonyyYeHHble Npu MexnabopaTopHbIx uchbiTaHnsax (2003—2005 rr.);
Y — HeonpeAeneHHoCTN N3MEePEHUI, CBA3aHHbIE CO CPEAHMM 3HAYEHVEM

PucyHok B.1 — Mpadmyeckoe onpeaeneHne npeaena obHapyxeHus metoga onpegeneHust xpoma (V1)
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Mpunoxexue C
(cnpaBo4HOe)

CpaBHeHue konopumeTpuyeckoro metoaa (ISO 17075-1) n
MeToAa MOHHOM xpomaTorpacuu (ISO 17075-2)

[aHHble, npuBefeHHble B Tabnuue C.1, nonyyeHbl Npu mMexnabopaTopHbIX UCMbITAHUSAX (B CeHTAbpe

2015 r.) ¢ yyactnem 13 naboparopui.

Tabnuya C.1 — Pesynbtathl MexnabopaTopHbIX UCMbITaHWA 06Pa3LIoB KOXW C MCNONb30BAHNEM KONOPUMETPUYECKOTO
meToga (ISO 17075-1) n meTtopa noHHon xpomatorpacum (ISO 17075-2)

KonopumeTtpudeckun metoa (ISO 17075-1)

MeTopg noHHomn xpomatorpadcpum (ISO 17075-2)

Cpep,Hee ‘ CTaHp,apTHoe OTKITOHEeHune

CpenHee | CraHpgapTHOE OTKIMOHEHUe

Mr/Kr

Mr/Kr

3,71 | 0,93

2,56 | 1,17

10
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MpunoxeHue A
(cnpaBo4HoOe)

CBeAieHNs1 0 COOTBETCTBUM CCbINTIOYHbIX MeXAYHapOAHbIX CTaHAAPTOB
MeXrocyaapCcTBEeHHbIM CTaHAapTam

Ta6nuua OA1

CreneHb
O603Ha4YeHne cCblfIoYHOro COOTBET- O603Ha4YeHne n HanmeHoBaHue COOTBETCTBYHOLLEro

MeXayHapoaHOoro ctaHaapTa cTBUS MeXrocyaapCTBeHHOro ctaHaapTa

ISO 2418 IDT FOCT ISO 2418—2013 Koxa. Xumuyeckne, pusnyeckmne n me-
XaHW4YeCckne UCMbITaHUA U UCMbITaHNSA Ha NMPOYHOCTbL. YCTaHOB-
nexHvne mecta otbopa npob (ISO 2418:2002)

ISO 3696 IDT FOCT ISO 3696—2013 Bopa gns nabopatopHoro aHanmsa.
TexHunyeckue TpebosaHuns 1 MeTodbl ucnbiTaHun (ISO 3696:1987)

ISO 4044:2017 - Ortcytctyet. Oencteyet NOCT ISO 4044—2014 Koxa. Xumu-
Yyeckme ucnbiTaHus. MNogrotoBka 06pasUoB AN XUMUYECKMX
ncnblTaHmn (ISO 4044:2008, IDT)

ISO 4684 IDT FOCT ISO 4684—2015 Koxa. Xumnyeckne mncnoitaHusa. Onpe-

AeneHune cogepxaHuns nety4dumx Bewects (1ISO 4684:2005)

CTBUSA CTaHOapPTOB:
IDT — ngeHTMYHbIN cTaHaapT.

MpnmevyaHne — B HacToswen Tabnvue ncnonbL3oBaHo crnefywulee ycnoBsHoe 0003Ha4YeHne CTENEHN COOTBET-

11
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YOK MKC 59.140.30 IDT

KrtoueBble CroBa: koxa, coaepXaHue Xxpoma, onpeaesieHne XMmMnJYeckoe, MeTod KONopuMeTpUYecknii, aKc-
TparupoBaHue
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