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Mpeancnosue

Llenu, OCHOBHbIE NPUHLMMLI U NOPSAAOK NPOBEAEHUSA paboT N0 MEXToCyaapCTBEHHON CTaHaapTM3aUum
ycraHoBrneHbl FOCT 1.0-92 «MexrocyaapcTBeHHas cuctema craHgaptusauyun. OCHOBHbIE MONOXEHUA» U
FOCT 1.2-2009 «MexrocynapCcTBeHHas cucrema craHgaptusauuu. CTaHaapTbl MEXIOCyaapCTBEHHbIE,
npaeuna U pekoMeHaauum No MexxrocyaapCTBEHHOW cTanaapTusauun. MNpasuna paspaboTku, NPUHATUS,
npMMeHeHusi, 0GHOBNEHUsS1 U OTMEHbI»

CBeoeHus o ctaHpapre

1 NOAOFOTOBNEH  OTKpbITBIM  aKUMOHEpHbIM  0OLlecTBOM  «Bcepoccuitickuii  Hay4Ho-
uccrneaoBaTenbCkuili MHCTUTYT no nepepaboTtke Hedtuy (OAO «BHUUMHIM») Ha ocHOoBe COGCTBEHHOrO
ayTEHTMYHOrO NEPEBOAA HA PYCCKMI A3bIK CTAHAAPTA, YKA3aHHOTO B NyHKTE 4

2 BHECEH depaepanbHbIM areHTCTBOM N0 TEXHUYECKOMY PEryrnmpoBaHMIo U MeTpOnorum

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTusauuu, MeTponormm u ceptudukauun
(npoTokon oT 14 HOsAGpsi 2013 r. Ne 44)

3a NpUHATME NPOrosiocoBarnu:

KpaTkoe HaumeHoBaHWe cTpaHbl Koa ctpaHbl Coﬁz:”;z::ﬁ;ﬁg%iﬁ:z”“e
no MK (UCO 3166) 004-97 no MK (MCO 3166) 004-97 ho CTaHRADTSMYN
Kuprusus KG KblprelacTaHgapT
Poccus RU Poccrangapt
TamXukncTaH TJ TapxukctaHgapT
Y3bekuctaH Uz Y3cTtaHgapT

4 Hacroswui ctaHaapt naerntnyeH ctaHaapty ASTM D 3339-12 Standard test method for acid
number of petroleum products by semi-micro color indicator titration (CTangapTtHbIli MeTO4 onpeaeneHus
KMCMAOTHOrO Yncna HeTenpoayKToB NONYMUKPOMETOAOM TUTPOBAHUA C LIBETHLIM MHAUKATOPOM).

Crangapt noarotoBneH komutetom ASTM D 02 «Hedptenpoayktbl U CMa30uHble MaTepuanbi» M
HEMNOCPEeACTBEHHYIO OTBETCTBEHHOCTb 3a MeTo4 HeceT nogkomuter DO02.06 «AHanu3 CMasOuYHbIX
marepuanosy.

MepeBoA C aHIMUIACKOTO A3bika (en).

HaumeHOBaHME HACTOSLLEr0 MeXAyHapOAHOr0 CTaHAAPTa U3MEHEHO OTHOCUTESNbHO HAaMMEHOBaHUSA
yKa3aHHOro craHgapra ansi npuseaeHust B cootsetcrene ¢ NOCT 1.5-2001 (nogpasaen 3.6).

OdmumnanbHble 3k3eMmnnspbl ctaHgapta ASTM, HA OCHOBE KOTOPOro nNOArOTOBAEH HACTOALUWNA
MEXTOCYAapCTBEHHbIN CTaHAApT, U CTaHAApTOB, HA KOTOPbIE AaHbl CCbINkKU, uMeloTca B PegepanbHOM
MHAOPMALMOHHOM (POHAE TEXHUUYECKUX PETIIAMEHTOB U CTAaHAaPTOB.

CBeaeHnsa 0 COOTBETCTBUM MEXXTOCYIapCTBEHHbIX CTaHAAPTOB CCbIMOYHLIM CTaHAapTam NpuMBeAEHb! B
AONONHUTENbHOM NpUnoXxeHun .A.

CreneHb cooTBeTCTBUA — uaeHTM4yHas (IDT)

5 MNpukasom depepanbHOro areHTCTBa NO TEXHUYECKOMY PErynupoBaHuIO M MeTpomnoruM oT 22

Hos0pA 2013 r. Ne 683-ct mexrocyaapcTBeHHbit ctangapt MOCT 32333-2013 BBeaeH B AeWCTBUE B
KayecTBe HaUMOHaNbLHOro ctaHaapra Poccuiickon ®eaepauumn ¢ 01 auBapsa 2015r.

6 BBEJIEH BINEPBbIE
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UHpopmayusi 06  u3MEeHeHUSIX K Hacmoswemy cmaHdapmy nybnukyemcs 6 exe200HOM
UHhOpMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHOapmbl», @ MeKem U3MEHEeHUl U rornpasok — 6
EXXeMeCsIHHOM UHGOPMaUUoOHHOM yka3damerne «HayuonanbHble cmaHlapmebly. B crnywae nepecmompa
(3ameHbl) unu ommMeHbl Hacmosweeo cmaHlapma coomeemcemeyluiee yeedomrieHue 6ydem
onybuKo8aHO 8 EeXEeMECAYHOM  UHOPMAUUOHHOM ykasamerne «HayuoHanbHble cmaHOapmbly.
Coomeemcmsyrowas uHgopmayus, yeedoMIeHUsT U MEeKCMbl pasMewialomest makxe 6 UHOPMayUuoHHOU
cucmeme obujeeo nonb3oeaHusi — Ha ocuyuanbHom calime ®edeparnbHoe0 azeHmemea rno MexHu4ecKoMy
peaynuposaruio U MempoJsioeuu 8 cemu YIHmepHem

© CraHpgaptuHdopm, 2014
B Poccuiickon depgepaumm HactoAwMW CTaHA4apT He MOXET OblTb NOMHOCTBIO WMAM YaCTUYHO

BOCMPOU3BEAEH, TUPAXMPOBAH W PACMPOCTPAHEH B KadecTBe OMUMANLHOTO M3gaHus Ges paspeLieHnst
deflepanbHOro areHTCTBa N0 TEXHUYECKOMY PETYNTMPOBAHUIO U METPOJIOTUN.
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MEXFIOCYAAPCTBEHHbB W CTAHBJBAPT

HE®TEMNPOAYKTbI

OnpepneneHue KUCIIOTHOrO YMCIIa NOSTYMUKPOMETOAOM
TUTPOBAHUA C UBETHLIM UHOUKATOPOM

Petroleum products. Determination of acid number by semi-micro color indicator
titration

Nara BBeaeHna—2015—01—01

1 O6nacTtb NnpUMeHeHus

1.1 Hacrtosiuuit cTraHgapt YyCTaHaBnuBaeT OMNpeAereHne KUCMOTHbIX KOMIMOHEHTOB B HOBbIX WU
oTpaboTaHHbIX HETENPOAYKTAX U CMA304HbIX MaTepuanax, pacTBOpUMbIX UAM crnabo pacTBOPUMBIX B
CMECSIX TONyona U W30NnponMIoBOro CnupTa, TMTPOBAHWEM C LIBETHLIM UHANKATOPOM.

MeToa ucnonb3yloT, ecnu ana nposeaeHus ucnbitadHna no ASTM D 974 u ASTM D 664 konuyectso
obpasua HegoctatoyHo. MeToa npMMEHUM AN ONpPeaeneHust KUCMOTHbIX KOMMOHEHTOB, KOHCTaHThI
auccoumauum B BoAe KOTOpbIX Bonee 10°. OuyeHb cnabble KUCHOTbI, KOHCTAHTHI AMCCOLMALIN KOTOPBIX
MeHee
10, He MeLLaIoT onpeaeneHnto. ConyM MOTYT ONPeAenATLCH TUTPOBAHUEM, €CMIN UX KOHCTAHTbI MMAPONK3a
Gonee 10°,

1.2 Hacrtoswmit MeTog uCnbITaHWst MOXET ObiTb WCMONbL30BaH ANS  BbIABMAEHUA WU3MEHEHWI
KWCMNOTHOrO Yncna, NPOUCXOAALLUMX B Macne npu OKUCNeHun. HecMoTpsa Ha TO, YTO TUTPOBaHME NPOBOAAT B
onpefeneHHbIX paBHOBECHBLIX YCMOBUSIX, METOA He MO3BOMNSET onpeaenutb abCoNOTHOE 3HA4YeHue
KACMOTHOMO 4ucra, KOTOpOEe MOXHO WCMONb30BaTb ANS NPOrHO3MPOBAHUS XapakTepucTMK macna npu
akcnnyataumn. 3aBUCUMOCTb KOPPO3UM NOALUMMHUKOB OT  KUCHIOTHOTMO WAW LIEMNOYHOro 4ucna He
yCTaHOoBMeHa.

1.3 ToCKOMnbKY AN UCMbITAHUA MO HaCTOsILEMY METOAy TpebyeTca MeHbliee KonuyecTeo obpasua,
yem ana metoaos no ASTM D 974 unu ASTM D 664, HacTosilumMi MeToA NPeanodTUTENeH ANns KOHTPOns
OKUCMEeHUsA Macna no WM3MEHEHWIO KUCMOTHOro 4ducna. MNpumeHeHue HACToAWero MetToga  cokpawaeTt
BMNUAHWE OLUMBOYHBLIX UCMbITAHUIA U MO3BONSET NPOBECTM AOMOJNIHUTENbHbLIE aHanu3bl KUCNOTHOrO Yucna
npu COXpaHeHWn pacxoaa UCMbITYyEMOro obpasLa 1 Nony4uTb AONONHUTENbHLIE AAHHbIE.

MpuMmeyvaHue 1 — HactoAwmiA MeToh WCMbITaHUS MoxeT ObiTb Gonee cnoxeH Ans aHanusa
HeKOTOpbIX Macen, Takux Kak CMa30YHO-OXNaXAaloWwmnx >XUAKOCTER, NPOTUBOKOPPO3UOHHLIX W aHamnoruyHbIX
KOMMayHAWPOBaHHbLIX Macern WM Macen O4eHb TeMHOro LBeTa K3-3a TPYAHOCTM oOnpeAeneHuss KOHEYHOW TOuKku
TUTPOBaHWUA C LUBETHbLIM WHAMKATOPOM. OTU Macna MoxHo ucneltaTe no ASTM D 664 npu HanuMuMu AOCTaTOYHOrO
KornuyectBa obpasua. [pu NpUMEHEHWU HacTosILlero MeTofja WCMbiTaHus 3Ta npobremMa He BO3HMKaEeT 3a cyeT
ucnonb3oBaHWa bonee pasbasneHHoro obpasuya W Gonblueid cTabUNbHOCTU W3MEHEHUSA LBeTa B KOHEYHOW Touke
TUTPOBaHUSA YeM Npu NpUMeHeHUn MeTofa ucnbitaHua no ASTM D 974. 3HauyeHMs KUCMOTHBIX YACEN, NONYYEHHbIE No
HacTosLweMy MeTofy, MOryT ObiTb paBHbl UMM OTMMYATLCA OT MonydeHHbX no ASTM D 664, Ho NopsAoK 3HaveHuid
LOSKEH ObITb OAUH.

MpuMedyaHue 2 —YCTaHOBNEHO, YTO pe3ynbTaThl, MOMYYEHHbIE MO HacTosALWeMy MeToay Ha obpasyax
Macern, npefHasHavyeHHbIX AN 3KkennyaTayum B rMapaBnuyecknx U napoBbix TypbuHax, Takue xe, kak no ASTM D 974,
¥ npegens NPeLUM3NOHHOCT METOA 0B A8 HOBbLIX UMW OKUCIEHHBIX CMa304HbIX MaTepuanos coBnagatT. OKUCNEHHble
CMa3oyHble Macna Obifiv nonyyYeHbl Npu onpefenieHun ctabunbHoOcTU k okucneHuto no ASTM D 943. Mony4veHHble
nokasatenu (koadduuuneHT koppensauyum r = 0,989, HaknoH s = + 1,017, y = + 0,029) paccynTaHbl N0 3Ha4YEHUAM
KUCMOTHBIX Yucen, onpefeneHHbIX Mo AByM MeTojam TUTPOBAaHUS WCMOMb3OBaHHLIM ANA ONpeAeneHns nokasartenen
npeunanonHocTH (12.2)7.

" Uenonb3osarme KoadpcpuLmerTa koppensauum onucaHo B nybnukauun Mack C., Essentials of statistics for sci-
entists and technologists (OcHOBLI CTaTUCTUKM ANSA y4YeHbIX U TexHonoroB), Plenum Press, New York, NY, 1967, unu
ApYyrux nybrnukaymusx.

W3paHue ocpuumnanbHoe
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1.4 3HayeHus B cucteme eanHul C paccMaTpuBaloT Kak CTaHAaPTHbLIE.

1.5 B HacrosiweM craHgapTe He npegyCMOTPEHO pPaCCMOTPEHWE BCEX BONPOCOB oGecrnedeHus
6e30MacHOCTH, CBA3AHHbIX C €70 MPUMEHEHUEM.

Monb3oBaTenb HACTOALLEro CTaHAapTa HECET OTBETCTBEHHOCTb 3@ YCTAHOBMNEHWE COOTBETCTBYHOLLMX
npaBun MO TexHWke 6e30nacHOCTM M OXpaHe 340pOBbsA, a TaKke OnpeaenseT LenecoobpasHoCTb
NPUMEHEHNA 3aKOHOAATENbHbIX OrPaHUYEHWI Nepes ero UCNosib30BaHUEM.

CneuuarnbHble yKasaHua MO TexHuke 6e30macHOCTM npuBedeHbl B pasgenax 7 u 9, A1.1.4, A2.3.1 u
A.2.101.

2 HopmaTuBHbIe CCbITKU

Ona npvMeHeHus HaCTOsILero craHgapTa HeoGXoAuMbl CrnefyloLIMe CCbINOYHbIE AOKYMEHTbI. Ons
He4aTUPOBAaHHbLIX CCbINIOK NMPUMEHSIOT NOCNEAHEee W3JaHWe CCbIFIOYHOrOo AOKYyMeHTa (BKMOYas BCE ero
N3MEHEHUS).

Cranaaptbl ASTM?:

ASTM D 664 Standard test method for acid number of petroleum products by potentiometric titration
(CtaHaapTHbIi  METOA  OnpeaeneHuss  KUCMOTHOTO 4Yucna  HedTenpoaykToB  NOTEHLUOMETPUYECKUM
TUTPOBaHWEM)

ASTM D 943 Standard test method for oxidation characteristics of inhibited mineral oils (CtaHgapTHbIV
MeToA onpeaeneHUs OKUCIUTENbHOM CNOCOBHOCTU MHIMBUPOBaHHBIX HETAHBIX MaCen)

ASTM D 974 Standard test method for acid and base number by color-indicator titration
(CtaHpapTHbIi METOA OnpefdeneHnss KWCMOTHOMO W LUENOYHOro 4Yucna TUTPOBAHWEM C  LIBETHLIM
UHANKATOPOM)

ASTM D 1193 Standard specification for reagent water (CtaHgapTHasa cneuudukauusa Ha peakTus

BOAY)
3 TepMUHbI U onpeaereHns

B HacTosiLLeM CTaHaapTe NPUMEHEHbI CreAYIOLLNE TEPMUHBI C COOTBETCTBYIOLLMMMN ONpPeaeneHNsMK:

3.1 kucnotHoe uucno (acid number): KonuyecTBO LLENOYM, BbIPaXEHHOE B MUNMMIrpammax
TMAPOKCUAA Kanua Ha oAuH rpamm obpasua, HeobxoauMmoe AN TUTPOBAHUS NPoObl, PaCTBOPEHHOW B
YCTaHOBMIEHHOM pacTBopuTene, A0 ONPEAeneHHOro 3HAYEHUS KOHEYHOW TOYKW TUTPOBaHWUA NpuU
UCMNONb30BaHUM ONpPeAENnEeHHON CUCTEMbI €€ AEeTEeKTUPOBAHUSA.

3.1.1 MosicHeHune

B HacTosiem meToge KUCNOTbI U CONMM C KOHCTaHTamu auccouuauun 6Gonee 10° TUTPYIOTCA A0
KOHEYHOW TOYKMU 3EMEeHOr0 LBeTa C MHAMKATOPOM n-HaTonbeH3enH.

3.2 oTpaboTaHHoe macno (used oil): Nloboe Macno, kKOTopoe HaxoAUNOCh B ANemMeHTe paboTaloLero
unu He paboTaiowero obopyaosaHus (Hanpumep, aABuratenb, kopobka nepegad, TpaHcdopmaTop unu
TypGuHa).

3.2.1 NMoAcHeHune

O6bIMHO C MOMOLLBID HACTOAWEr0 MeTOoAA MCMbITAHUA ONpeAensitioT KUCMNOTHOCTb OKUCMEHHbIX
rMApaBNUYECKUX N TYypOUHHBIX Macen.

4 CywHOCTb MeToaa

Onsa onpeaeneHnsa KUCNOTHOMO Yucna o6GpaseL Macna pacTBOpSIOT B pacTBOPUTENE, COCTOALLEM U3
Tonyona M M30NPONUIIOBOrO CNuUpTa, coaepxawero HebomnbLIoe KOonuM4ecTBO BOAbl. [MonyveHHbI
oaHoba3HbIN pacTBOP TUTPYIOT NPU KOMHATHOM TeMmnepatype B arMmocdepe asota CraHAapTU30BaHHbIM
0,01 M pactBopom rugpokcuaga kanus (KOH) B u3onponunoBoM crnupTe A0 MOABMAEHUA CTabunbHOro
3€neHoro UBeTa B NPUCYTCTBUM MHAMKATOPA N-HacbTonOeH3enHa.

5 3HaueHue n npuMeHeHue

3 Cebinku Ha ctaHaapThl ASTM MOXHO YyTOYHUTL Ha caiite ASTM website, www.astm.org unu B cnyx6e noa-
Aepxkn knueHtoB ASTM service@astm.org, a Takke B WHMOPMALUOHHOM TOMe eXerogHoro c6opHWKa CTaHAaapToB
ASTM (Website standard’s Document Summary).cTaHaapToB Ha CTpaHuLe caiTa.
2
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5.1 Hactosiwmit MeToa UCNbITaHMA NO3BOJISIET ONPEAENUTbL KUCNOTHOE YMCIO MAacersl, NoABEPrHyThIX
OKUCINEHNIO B NabopaTopHbIX YCIIOBUSAX, C UCNONb30BaHUEM 00pasLIOB MEHbLETO 0GbeMa, YeM TpebyeTcs

ana metoaos no ASTM D 974 u ASTM D 664. Hactoswmi metog umeet 0co6oe npuMeHeHue B MeToae
ucnbitains no ASTM D 943, npu BLINOMHEHUM KOTOPOrO NepuoauYecku oTOMPAIOT Manble anMkBOThl Macna
ANA UCMbITaHUA MO HactosAwemy metoay. Hacroswwmii metod ucnonb3yeTcss AN KOHTPONs OKUCNEeHuA
macna onpeaeneHmem M3MeHeHUs KUCMOTHOrO YUCNAa Yepes pasHbie MPOMEXYTKU BPEMEHM NMPU UCTILITAHUN
B Pa3sHbIX YCNOBUAX OKUCHEHUS.

6 Annaparypa

6.1 BropeTka ans TUTPOBaHUA

ABTOMaTuyeckas 6ropeTka ¢ MUKpoLUKanown ¢ aenenmsamn 0,01 cM® BMECTUMOCTBIO He MeHee 2 cM°.
6.2 EMKOCTb Ans TUTPYHLLEro pacteopa

MpeanoyTUTENbHO WCMONb30BaTb E€MKOCTb, COCTABNAIOLYI0 €AUHOE LIenoe ¢ aBTOMaTUYEeCKOM
GIOPETKON, KaK NoKasaHO Ha pucyHke 1. MOXXHO UCNONb30BaTb OTAENbHYID OT aBTOMATUYECKOM GlopeTku
€MKOCTb ANsi TUTPYIOLLEro pacrBopa, ecnu Tpybka, coeamMHAIoWas eMKOCTb C DIOpEeTKOW, U3roToBNeHa u3
cTekna. 3awmwaloT TUTPYIOLLMIA pacTBOP OT BO3JENCTBUS CBETA, UCNONb3YA EMKOCTb U3 CTEKNa SHTAPHOro
useta, unu obopauymsas ee PONbLro, HanpuMep, antoMUHMEBON, UNN APYTMMU NPUrOAHBLIMKU cnocobamu.
Tpy6Ky B €MKOCTM ANA YAANEeHWsA TUTPYIOLLEero pacTeopa yCTaHaBNMBAIOT Tak, YTOObI €e KOHeL, Haxoauncs
Ha paccTosiHUM npubnusutensHo 20 MM OT AHA EMKOCTM ANA NPEeAOTBPALLeHWUA HAapyLIeHWs ocajgka,
KOTOPLI CKannMBaeTCA Ha AHe pesepByapa. [OnA uCKIIOMEHWs AanbHEWLUero nonagaHua ocagka B
MUKpOGIOpeTKY He0BX0AUMMO CBECTM K MMHUMYMY NepeMeLllIMBaHue pesepayapa.

6.2.1 Mpu ncnone3oBaHum nMBGOro TMNa pesepeyapa BCe BXOAbl U BbIX0oAbl OIOpPETkM U pesepeyapa
OOMKHbI ObITb COEAWHEHBI C MNOrMOTUTENbHLIMKM TpyOKaMu Ana MOrMoLleHWs Auokcuaa yrnepoga wus
aTmocdpepsbl, Hanpumep, Tpyokamu ¢ 6e3BoAHbIM CynbdaTOM Kanbuusi ¢ pasmepom yactuy 10 - 20 mew B
KayecTBe OCYLUMTENS M HaTPOHHOW M3BECTbi0 B KavecTtBe abcopbeHTa auokcuaa yrmepoga. Cneayet
cobniogate npaeuna TexHUku Ge3onacHOCTW AN NpefoTBpalUeHUs rnonajgaHusi HaTPOHHOW W3BECTU B
€MKOCTb AFIA TUTPYIOLLIEro pacTeopa unu GropeTky.

6.3 CtakaH ons TUTPOBaHUA

Bbicokuit cTakaH bepuenuyca BMmecTtumocTtbio 100 cm® 6e3 CNIMBHOTO HOCUKA BHYTPEHHUM AWAMETPOM
nNpubnNUanTensHO 47 MM, BbICOTOM NPUBNU3UTENBLHO 79 MM.

6.4 Npo6ka Ana npoayBKU CTakaHa ansi TMTPOBaHUA

MpoGka W3 9nacToMepHOro Martepuana, YCTOWYMBOIO K BO3AENCTBMIO pacrsoputena Ansa
TUTPOBAHMUA, HANPUMEpP, U3 HEONMpeHa, AUAaMETPOM BEepXHEW 4acTu npubnuautenbHo 53 MM, AMameTpoMm
HWKHEN YacTn npubnuanTenbHo 45 MM, BbICOTONW NpUMBNU3UTENbHO 25 MM, NMIOTHO 3aKPbIBAIOLWAS CTaKaH
ana TutpoBanus. Mpobka aomkHa ObiTh OCHALLEHA CTEKNSAHHOW HarHetaTenbHOW TPyOkow [HapyXHbIN
anameTp Tpybku 8 MM, BHyTpeHHuin auametp — (7 = 1) MM], BbIxoasAwen Hwke npobkn Ha (15 £ 2) Mm.
Mpo6ka aomkHa MMeTb OTBEPCTUS ANnst GlOpeTkn U poTaMeTpa, PacrorioKeHHblE Ha €€ NPOTUBOMNONOXHBLIX
CTOPOHAaX, paccTosiHne mexay ueHTpamm oteepctui — (30 £ 1) mm.

6.5 PotameTp Anst npolyBOMHOrO rasza, o6ecneuymBalouini nokazaHne CKOpocTu notoka 10 ,qM3/q.

6.6 MarHuTHaa meLuanka ¢ perynupyemoi CKOpOCTbIO.

MpumevyaHnune 3 —/[nanepemelmBaHua obpasLioB MOXHO UCMONb30BaTb MEXaHUYECKYHO
nponennepom MeLuasnky.

6.7 Uununapuyeckui CTEpKEeHb MAarHUTHOW MeELUanku AuameTpoMm 7,9 MM, aAnuHon 254 MM C
noNUTETPadPTOPITUNEHOBLIM NOKPLITUEM.

6.8 Munetka, oBecneunBatowas aobasnexue (0,100 + 0,002) cm® MHAWKATOPHOrO pacteopa Aans
TUTPOBAHUA.

6.9 BlopeTka ana pacTtBopuUTEns Ans TUTPOBAHUA.
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BiopeTka BMeCTUMOCTbIO He MeHee 50 cM3c mManbiMu geneHnsamun no 5 cm3. Bepx 60peTky 3akpbiBaloT
NPo6KON 1 coefuHAIT C MOrNOTUTENbHON TPy6KOW, Kak B 6.2, Ana yaaneHusa AMoKcuga yrnepoga v Bnaru us
atmocgepbl. MOXHO NpUMEHATb anbTepHaTUBHble CpeAcTBa A03MPOBaHUA pacTBOpUTENs ANA TUTPOBaHUA
npu ycnosuu nonyyeHus nostopsemMocTu B npegenax £ 1 cm3 Ha 40 cm3 ob6bbemMa UM U30NUPOBaHUA
pacTBopuTensa OT guMokKcuaa yrnepoga u Bnaru, nonagarowmux n3 atmocdepsbl.

PuncyHok 1— Cxema TMnoBoOro annaparta

7 - nornoTuTenbHas Tpybka; 2 - ocywuTenb; 3 - HaTPOHHaA U3BECTb UK ackapuT; 4. ocywutens; 5 -
potameTp; 6 - WCTOYHMK MPOJYBOYHOrO rasa; 7- aBTomaTuyeckas 6GlopeTka C MUKPOLIKaNON; 8 - BEHTUIALWOHHASA
Tpyb6ka K BbITSXKe; 9. HarHetaTenbHas rpywa; 10. cTtakaH gna TutpoBaHus; 11 - umnuHapuyecknini cTepxeHb
mewankn; 12. marHuTHas mewanka; 13- eMkocTb N8 TUTpYylOLWeEro pacTeopa; 74 - ocywuTenb; 7 5 - HaTpoHHaA
M3BecTb; 76 - ocywuTenb; 7 7 -nornotuTtenbHasa Tpybka; 7 8 - npobka
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MpumevaHnune 44— [Ona obHapyXKEHUs KOHEYHOW TOUKM TUTPOBAHUS TaKKe MOXHO WCMONb3OBaTh
aBTOMaTU4eckoe oToMeTpudeckoe YCTpOMCTBO. MpeLnsuoHHOCTb, NpuBeAeHHY B pasgene 13, k aTomy cnocoby
TUTPOBAHUSA HE MPUMEHSIOT.

7 PeakTuBbI U maTepuarnbl
7.1 Yncrora peaktusoB

Ona ncnbiTaH UCNOoMb3YyIOT PeakTMBbl KBanudukauum 4. 4. a. ECnu HeT gpyrux ykasaHuin, peakTuBbl
JOJDKHbI COOTBETCTBOBAThL cneuudukaumaMm Komutetra no aHanuTUYECKMM peakTuBaMm AMEPUKAHCKOro
XUMUYECKOro O6LIeCTBA> WNM APYyrUM CTaHAApTaM Ha XUMMYECKME peakTUBbl. MOXHO  WCTONb30BaTh
peakTuebl ApPYron KeBanmudukaumm npu NOATBEPKAEHUU BbLICOKOW CTEMEeHW YUCTOThl, HE CHWXaiowwue
TOYHOCTb ONpeaeneHus.

7.2 YuctoTta BOAbI

Mcnonb3yioT CBEXYI0 AUCTUNNUPOBAHHYIO (HE coaepXaLlyro ABYOKUCH yrnepoaa) soay tunos |l nnu il
no ASTM D 1193.

7.3 [enatrypupoBaHHblii  aTunosbit  cnupt  USP 200 wnu  AeHaTypupoOBaHHLIN  CIMPT,
cooteeTtcTByolmin opmyne 30 Biopo rocyaapcTeeHHbix c6opos CLUA.

MpeaynpexaeHue — BocnnameHaowmnca. TOKCUYEH.

7.4 N3onponunoBblil 6e3BOAHLIN CUPT (2-NponaHon), coaepxawumin He Gonee

0,9 % BOAbI.

MpepynpexaeHue — BocnnameHsowmnca.

MpumeuyaHune 5 — MN3BECTHO, YTO NPU OTCYTCTBUN MHIMGUTOPOB 2-NPOMaHON MOXET coAepXaTb
nepokcuabl. B 3ToM criyyae Mpu UCMapeHUn B eMKOCTW ANA XPaHEHUS UK B AO3MPOBOYHON BYTHINKE, ECIIU OHW NOYTH
nycTble UMK cyxue, MoXeT 06pa3soBaThLCs B3pLIBOONACHAS CMECH.

7.5 PactBop uHgukaropa n-nadronGensenna® >

n-HadronbeH3enH [OMXKeH COOTBETCTBOBATb TpeOOBaHWUSAM, NPUBEAEHHLIM B NpUNOXeHun A1l.
[oToBAT pacTeop, cogepxaiumin 10 r n-HacpTonbGeHsenHa B 1 am° pacrBopuTens aAns TUTPOBAHUS.

7.6 A30T — CyxOMi ras, He cogepkalumii aAnokcuaa yrnepoaa.

7.6.1 Ina nony4yeHus BOCNPOU3BOAMMbBIX PE3YNbTaTOB U CTAOUNBHOrO U3MEHEHUA LBETa KOHEYHOM
TOYKM TMTPOBAHUA OYEHb BaXKHO, YTOObLI MPOAYBOYHLIA a3 — a30T He coaepXan AMOKCuA yrnepoaa.
MpYMEeHAIOT NpeaBapUTENbHO OYMLLEHHBIA a30T.

7.7 'HankaTop — pacteop heHondTanemHa

PacteopsiioT 0,10 r TBepaoro umucroro heHondranenHa B cmecu 50 cm® Bogel U 50 cm® aTunosoro
cnupra.

7.8 PacteopuTenb anst TuTpoBaHus, cocroswmi us (5,0 £ 0,1) cMm° Boabl, (495 £ 1) om® 2-nponaHona
n (500 £ 1) cm® Tonyona.

7.9 CraHpapTHbii  cnupTtoBOM  pactBop  rmapokewmaa  kanusa  (KOH)  kOHueHTpaumen
0,01 M.

MpenynpexaeHne — KOppo3noHHOAKTUBHbIN.

MpuMevyaHue 6 — BMeCTO peaKkTUBOB, MPUrOTOBMEHHLIX B nabopaTopuu, MOXHO MCronb3oBaTb
peakTVBbI, IMEHOLLMECs B npogaxe.

% Xumudeckne peakTuBhbl, creumdukaLmn AMepukaHckoro Xummudeckoro obLiectea, AMepUKaHckoe XMMnu4eckoe
o6LecTBo, BalunHITOH, okpyr Konym6usi. MpeanoXeHUs No UCMbLITaHUAM PeakTUBOB, HE BKITIOUEHHBIX B CMUCOK AMepu-
KaHCKoro xummdeckoro obliectsa, cM. B «ExerogHele cTaHaapThl Ha nabopaTtopHile peaktusbi», BDH Ltd., Poole, Dor-
set, BenunkobputaHus, n B Gapmakonee CLUA 1 B «HaunoHaneHoM copmynspe», U.S. Pharmacopeial Convention, Inc.
(USPC), Rockville, MD.

9 Mpu wuccnegoBaHuu B 2006 r.COOTBETCTBYOWMMK TpeGoBaHWUAM NpunoxeHus A1 Gblnn NpusHaHbl Mapku

Kodak, Baker (Mallinkrodt), Fluka n Aldrich. B HacTosiLee Bpems Mapka Kodak He gocTynHa.
® MogTBepxaatome AaHHble xpaHaTesa B LLUTab-ksapTupe ASTM International n MoryT 6bITb Nony4eHsl No 3a-

npocy uccneposarenbckoro otyeta RR:D02-1626.
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7.9.1 MpuroTtoBnexue 0,01 M pacteopa rugpokcuga kanus (KOH)

B koHuueckyio konby O3pneHMeiiepa BMECTMMOCTbIO 2 am® nomewatrotr 3 r TBepgoro KOH wu
npubnusntensHo 1 ,CIM3 2-nponaHona. OCTOPOXXHO KUMATAT CMeCb Ha BoasiHoW 6GaHe 10 - 15 MuH,
nepemeLumBas ans
npefoTepalleHMss 00pa3oBaHWA CreXaBLUerocs TBEPAOro ocagka Ha AHe konbel.  [oGasnsioT
npubnuautensHo 1 r rmapokcuaa 6apus 1 CHOBa OCTOPOXKHO KMMATAT NpubnuantenbHo 10 MuH. OxnaxgaioT
[0 KOMHATHON TeMnepaTypbl, 3aKynopuBaloT Ans NPeAoTBPALLEHUA KOHTaKTa ¢ aTMOCHEPHBLIM BO3AYXOM U
BbIAEPXKMBAIOT B TedeHue Houu (npubnuautenbHo 16 4). PunbTPyOT OTCTOABLUMWACA BEPXHUA CrOW
KUAKOCTM Yepe3 MemBpaHHblii punbTp M3 nonuteTpadrTopaTuneHa ¢ pasvepom nop 10 mkm, usberas
BO3/€NCTBUSI BO3ayXa, 3aTeM pa3BaBnsaloT pacTBOp 2-NponaHonoM (A0 KOHLUEHTpauuu npubnuantesisHo
0,05 M) go obwero obbema npubnuautensHo 5 Am~ (NpumeyaHue 7). XpaHAT TUTPYIOLLMIA pacTBop B
XUMWUYECKN CTOWKOW AO3UPOBOYHON BYThINKE, He A0NyCKasi KOHTaKTa C KOPKOBOW MMM PE3NHOBOW NpobKoii
UM OMBINISIEMOI CMAa3Kol 3arnOPHOro KpaHa, C NOrnoTUTENbHO TPYOKON, CoaepXaLLen HaTPOHHYIO U3BECTb.
Mpu XxpaHeHuW 3alUMLLIAIOT pacTBOpP OT BO3JENCTBUA CBETA, XPAHAT B TEMHOM MOMELUEHUU unu B
CTEKINAHHOW OYTbINIKE AHTAPHOTO LBETA, Mnu 00epThIBAOT OYThINKY antoMUHUEBOW (OONLION.

MpumedvaHnunue 7 - Cnepgyer cTporo cobniofaTb BbllleykasaHHoe fANnA obecneYeHusi KOHeYHOW
KoHLeHTpaumn pactsopa (0,011 + 0,002) M.
MpumedaHune 8 - W3-3a cpaBHWTeNbHO OGonblioro koadduumeHTa 06LEMHOro paclUMpeHus

opraHuyecKknx KUAKOCTEN, Takux Kak 2-nponaHon, CTaHAapTHbIE CNUPTOBLIE PaCTBOPLI CneayeT cTaHAapTUanpoBaTh Npu
Temnepartypax, Brmakmnx KTemnepaTtype npoBeAeHUAa TUTpoBaHNA 06p63LI|OB.

7.9.2 CtaHpgapTu3sauus pacteopa

CTaHaapTU3MpYIOT TUTPYIOLMIA pacTBop (NpumedyaHue 8) no BbICYLUEHHOMY (He meHee 1 u npwu
Temnepatype 110 °C) uuctomy rugpodpranary kanus, UCnosb3ya MeTod ONnpeaerieHnsa KWCNOTHOro Yucna,
onucaHHbIn B 9.1, 3a UCKIIOYEHUEM TOrFO, YTO B KAYECTBE pPacTBOPUTENS UCNONb3YIOT (40 + 1) cm® Boabl U B
KavecTBe uHaukatopa AobaBnsT 6 kanens pacrBopa deHondgTanenHa. Xonocroe TMTpOBaHME NpPOBOAAT
TeMm ke cnocobom 6e3 ruapodranara kanus. Nepnoanyeckm CTaHAAPTUIMPYIOT TUTPYIOLLMIA pacTBOp ANA
obHapyxeHus uameHeHus B 0,0003 M. [ns onpeaeneHuss 3HA4YEeHUs] KMCIIOTHOTO YUCNA KOHLIEHTpauuUIo
TUTPYIOLLEro pacTeopa MCNONb3YKT cpeaHeapudMETUYECKOe 3HAYeHMe MONSPHOCTU pacTBopa,
onpeaeneHHoe He MeHee YeM No ABYM naparnnesibHbIM aHanuM3am.

7.10 Tonyon Anst HATPOBAHMS UIU PABHOLEHHbIN.

MpenynpexaeHue — BocnnameHawwmncs. Mapol BpeaHs!.

8 NopgroroBka Npob oTrpaboraHHOro macna

8.1 Heobxogumo cTporoe cobniogatb MeToaAMKY OTOOpa npob, u3noxeHuwyiww B 8.2, T. K.
NPUCYTCTBYIOLLUIA OCAA0K MOXET OblTb KMUCMOTHBIM WM LUENOYHbIM MNKM aacopbupyeT KUCMOTHOE unu
LUeNoYHOe BeLecTBO M3 npobbl. HenpasunbHblli 0TOOP npeacTaBUTENBbHOW NPOGLI MOXET NPUBECTU K
cepbesHbIM omnbKam.

8.2 O6pasey otpaboraHHoro macna (npumevanue 9) HarpeBaloT NPU NEPEMELLMBAHUN B UCXOAHOM
KOHTenHepe Ao Temnepatypbl (60 £ 5) °C Ao romoreHnsauun (npumeyanue 10). ECnm UcxoaHbin KOHTENHEpP
W3rOTOBSIEH U3 HENPO3PAYHOro MaTtepuana, unm ecnu oH 3anofHeH bonee Yyem Ha Tpu YeTBepTH, obpasey
nepenueaioT B GyTbiNb M3 MPO3payvyHOro CTekna, BMECTUMOCTb KOTOPOM HE MEHee YeM Ha OaHy TpeTb
6onbwe o6vema obpa3ua u nepeHoCAT BECb 0CAA0K U3 UCXOAHOTO KOHTEWHepa B OYTbinb NPU 3HEPrUYHOM
nepeMelInBaHuM B MUCXOAHOM KOHTenHepe. [locne romoreHusauuu ocaaka cunbTpyloT obpasey unu
COOTBETCTBYIOLLYIO afIMKBOTY Yepes cetyatbiii punbTp ¢ pasmepom ayeek 100 mew AnA yaaneHus KpynHbixX
NOCTOPOHHUX YacTuy (npumeyarue 11).

Mpumedvanne 9 —O6paseyHe HarpeBaloT, eCv BU3yaribHO 0CafioK He OBHapyXeH.

Mpumeyvyanwune 10— lNockoneky oTpaboTaHHoe Macno noaBepraeTcs 3HaYUMTENbHbIM U3MEHEHUAM NpK
XpaHeHUW, ucnbiTaHUA o0bpasLoB NpPOBOAAT cpa3y nocrie oTbopa M3 CMa30YHOW WIW MCMbITATENbHOW CUCTEMbI W
perncTpupyioT aaty otéopa npob u faty NpoBeAeHUA WUCTbITaHUS.

MpumeyvaHnune 11-06paseyHe pUnbLTPYIOT, €CIU BU3yarbHO 0CafoK He OGHapYyXXeH.

9 MpoBeaeHne ncnbiTaHUA
9.1 TutpoBaHune obpasua
B 4uCTbIN B3BELUEHHLIW CTakaH Ans TUTPOBaHUA nomeLwalT Tpebyemoe konuuectBo ob6pasua,

B3BELUEHHOE C TOYHOCTLIO 10 0,1 Mr. PekomeHayemas macca ob6pasua npuegeHa B Tabnuue 1. Nomewyaior
OCTOPOXHO B cTakaH MarHUTHyIO MeLLIarnKky, He pa3bpbi3rusas obpaseu.

6
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Lo6asnawT 40 om® pacTBOpUTENA ANS TUTPOBAHUSA, WUCMOMb3ys 4acTb oObema pacTBOpUTeEns Ans
TUTPOBAHUA ANA CMbIBA Kanens obpasua co CTEHOK CTakaHa Ans TUTPOBaHWUA Haj XuakocTblo. foGasnsior
(0,100 = 0,002) om® pacTBopa mHaukatopa n-HacTonbeHsemHa. Cpasy e 3aKkpblBalOT CTakaH npobKoWH,
COEAMHEHHOW C POTaMEeTPOM M UCTOMHMKOM MPOAYBOYHOIO rasa — asoTa. BcTaBnsoT KOHYMK BlOpeTku B
CTakaH 4epes oTBepcTMe B npobke. [NonoxeHue KoHuuka OlopeTkn perynupytlor ana obecneveHus
CBOOOAHOrO BbIXO4A MPOAYBOYHOIO rasa yepes OTBEPCTME B LEHTpe nNpoOKU, MPU 3TOM HWKHSIA 4acTb
KOH4YMKa BIOpETKM AOMKHA HAXOAUTLCS NPUONN3NTENLHO Ha 10 MM BbilLe NOBEPXHOCTM pacTBopa.

MpeaynpexpeHue — T[IpoAyBOYHLIA ra3, cogepXawumin TONyon, yaansaiT COOTBETCTBYIOLLEN
BEHTUNALUMEI ANS UCKMIOMEHUs 06pa3oBaHKus 0NacHOro aaBreHust.

Cpa3sy nponyckaioT B Te4eHne 15—30 ¢ noTok nponyBOquro rasa yepes crakaH C OTHOCUTESLHO
BbICOKOW CKOPOCTbIO, Hanpumep, npubnuautensHo 30—40 am >4, 4TOGbI ObICTPO NPOAYTL BO3A4yX B CTaKaHe,
3aTteMm nepemeumsam pacTBOP MarHUTHOW MeLlankoi. locne npoayBkuM yCTAaHABNMBAIOT CKOPOCTb NMOTOKA
asota (10 £ 1) am /4. CKOpPOCTb MepeMeLLMBaH1s PErynupyIoT TaK, YTo0bl 3¢)(EKTUBHO MepeMeLLInBaTh
pactBop 6e3 pa3bpbI3rMBaHUA UM BOBIEYEHUS B HETO NMPOAYBOYHOIO rasa.

MpumedvyaHue 12 — Tlpu exXefHEBHbIX WCMbITaHUSAX nNepef JoGaBrneHMeM obpasla MOXHO
npeABapuUTENBHO NepeMelLaTh MHAUKATOP C pacTBOPUTENEM ISt TUTPOBAHMS.

Ta6nuuya 1 —Maccaobpasya”

Obuee kncnotHoe Yucno, mr KOH/r obpasua Macca obpasua, r
[o 0,01 Bkntou. Ot 5,0 o 2,0 Bkniou.
Ot 0,01 go 0,10 Bkntou. »20»1,5»
» 0,1 »0,5» »1,5»1,0»
» 0,56 » 3,0» »1,0»0,2»
Cs. 3,0 »0,2»0,1»

A ana TEeMHOOKpalleHHbIX Macen ¢ O6LL|VIM KUCIOTHLIM YncrioM He Bonee 0,1 ANs CHWXEHUA BMUSHUSA uBeTa
npu TUTPOBaAHWUM C LBETHLIM MHAMKaTOPOM MOXeT noTpeboBaThbesl obpa3sel MeHbLUEH Macchl.
0 6

9.1.1 TutpyioT o6pasew, npu Temnepartype Hwke 30 °C crangaptusosaHHsim 0,01 M pactsopom KOH.
LilBeT mMHOMKATOpa AOMMKEH MEHSETCA OT OPaHXEBOIO A0 SPKOTO XKENTTOro, 3aTeM NepexoanTb B 3€MeHbIN.
Mpu 3MeHeHuu LBeTa pacTsopa Ha 3ereHbIn, ymeHbLuarOT ob6bem Ao6aBnﬂemoro TUTPYIOLLErO pacTBopa
[0 oaHonl kannu (pydHas 6opetka) unm go 0,01 - 0,05 om® (aBTOMaTuyeckas 6iopetka). Mpogomkaior
TUTPOBAHME A0 YCTOWYMBOIO 3€MEHOTO0 LIBETA, COXPaHAIOLLErocs He MeHee 15 ¢ nocne gobaBneHus
nocneaHen nopuun TUTpytoLero pacteopa (npuMmedanune 13). KOHEYHyYI0 TOUKY TUTPOBAHUSA MOXHO
3aMETUTb NO HavanbHOMY OKpaLUMBaHWUIO PacTBOPA B XEMThbIA LUBET, Nponcxoasemy 6rm3ko K KOHEYHON
Touke. PeructpupytoT 06bem TUTPYIOLLIETO pacTBOpa, HEOGXOAMMBIN ANA NONyYeHNs1 CTabUINbHON KOHEYHOMN
TOYKW TUTPOBAHMUS.

MpumedaHune 13— MoxeT noTpeboBaTbCs HECKOMBKO Kanenb TUTPYLOLLEero pacTsopa AN Nony4eHus
CTabWNbHOrO OKpalMBaHWA B KOHEYHOW TOYKe Mocne MOoNy4YeHUss XXenTo-3eMeHOro oKpaluMBaHuA ¢ obpasuamu
0TpaboTaHHOro Macna, WMEIOLMMMN CPaBHUTENBHO BLICOKME 3HAYEHUs OOLLEro KUCMOTHOro 4ucna, HampuMep, He
meHee 3 Mr KOH/r.

9.2 XonocToe TUTpoBaHue

Xonoctoe TUTPOBaHWE U TUTPOBaHKUE obpasua NpoBoAAT B OAWH A€Hb. TUTPOBAHME BLINOMHAKT MO
METOAMKE, M3noxeHHon B 9.1, HO 6e3 obOpasua. Peructpupyor Tpebyemoe KONMMYECTBO TUTPYIOLLErO
pacTBopa Ansi Nony4YeHusi CTabunbHOro 3eneHOro LBeTa B KOHEYHOW TOYKE TUTPOBAaHUS.

10 OchopmneHne pesynbTaTtoB

10.1 KucnotHoe yucno, mr KOH/r, BbluMCrIAIOT No dopmMyne

M(A - B)

kucnotHoe uucno = 56,10 ———=, 1)
w

rae M — monsipHas KOHUEHTpauua TuTpyiowero pactsopa (7.9.2);
A — 06bem pacreBopa KOH, uspacxofoBaHHbiit Ha TuTpoBaHue obpasua (9.1), om’;
B — 06bem pacteopa KOH, nspacxofoBaHHbI Ha XONOCTOe TUTPOBAaHUE, CM3,
W — macca o6pasua (9.1), r.
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11 MpoTokon ncnbitTaHusi
11.1 MpoTOKON MCMBLITAHUA AOIMKEH CoAepXaTb

kncnoTtHoe yuncno (no MOCT 32333-2013 ) = (pesynbTar). 2
11.2 3Ha4eHue KUCNOTHOrO Yucna PermcTpupyroT cnegyowmm obpasom:

KucnoTtHoe uucno YKasbIBaloT pesynbrar
Ho 0,01 BKkntou. Menee 0,01

Ot 0,01 go 1,00 Bkniou. C TOo4HOCTLIO A0 0,01
»1,0 » 10,0 » C TOYHOCTBIO A0 0,1

» 10,0 » 20,0 » C TOYHOCTBIO A0 1,0

12 KoHTposnb KkayecTBa

12.1 MNpaBUnbLHOCTL BLINOMHEHUA NPOLEAYPbl UCAbITAHUA NOATBEPXAAIOT, aHanu3upya obpasey ans
KoHTpons kayectea (QC), N0 BO3MOXHOCTU MPEACTABUTENbHLIA NO OTHOLLEHUIO K OObIMHO aHANU3MPYEeMbIM
o6Gpasuam.

12.2 Tepea KoHTpoOnem npoLecca U3MEpEeHUa Nonb3oBaTentio MeToga Heobxoaumo onpeaenutb
cpefiHee 3HaueHne 1 KOHTPONbHLIE Npeaens Ans 06pasua QC®.

12.3 Onga onpeaeneHnsa COCTOAHUA CTaTUCTUMECKOTO KOHTPONA Npouecca UCMbITAHUS PETUCTPUPYIOT
pe3ynbTaTbl KOHTPOMSA KavecrBa W aHanU3upyloT UX C MNOMOLLBbIO KOHTPOMbHLIX KapT WM Apyrux
CTaTUCTUYECKN SKBUBANEHTHBIX MeTOf0BY.

JomkHbl ObITb MCCNEeAOBaHbl MPUYMHLI NOSABNEHUA NOObIX BbiNagaloWMX AaHHbIX. Pesynbtartbl
UCCrneaoBaHNUsa MOryT, HO He 00A3aTenbHO, ykazaTb Ha He06X0AMMOCTL NOBTOPHON KanubpoBku npubopa.

12.4 MNpwn OTCYTCTBUM YETKMX TPEOOBaHWUN B METOAE UCNLITAHMA NEPUOAUYHOCTL NPOBEPOK KOHTPONSA
KayecTBa 3aBMCUT OT KPUTUYHOCTM M3MEPAEMOro nokasarens, crabunbHOCTM npouecca U3MepeHus U
TpeboBaHuii 3akasdmka. OObiMHO oOpasey QC aHanU3upylOT exeaHeBHO BMmecTe ¢ obpasuamu ans
ucnbiTaHua. Mpyu NOCTOAHHBIX ananu3ax 60nbLOro Konuyectsa 06pasLOB NEPUMOAUYHOCTL NPOBEPOK
KOHTPOMNSA KayecTBa AOMKHA Bo3pactatb. OfHAKO €Cnu YCTAHOBMEHO, UTO MUCMbITAHMSA HaxXOAATCA NoA
CTaTUCTUYECKMM KOHTpOMEeM, 4acTtoTa NpPOBEPOK KOHTPOMsl KayecTBa MOXeT OblTb yMeHblueHa. [ns
obecneyeHns kayectBa pe3ynbTaTOB MCMbITAHMS MPELM3UOHHOCTL aHanu3a obpasuya AnA KOHTpons
KayecTBa [0MMKHa NPOBEPATLCA CPaBHEHWEM C NPELIM3NOHHOCTbLIO METOAA UCTILITAHUIA

12.5 Mo BO3MOXHOCTU PEKOMEHAYIOT MCMNOMb30BaTb TUN 00pasua AN KOHTPONS KayecTBa, KOTOPbIN
AIBMAETCA NPEeACTaBMTENbHLIM MO OTHOLUEHMIO K MOCTOSIHHO aHanusupyemomy marepuany. Heobxogumo
o6ecneunTb AOCTATOYHbIN 3anac matepuana Ansi KOHTPOSisl Ka4YecTBa B TEYEHUE ONpeAeneHHOoro nepuoaa
MCMONb30BaHUA, STOT MaTepuan AO0MmKeH ObITb OAHOPOAHBLIM U CTAabUNbLHLIM B NpeanonaraeMbixX yCroBusix
XpaHeHus. Tak Kak KUCNOTHOE YMCNO MOXET U3MEHATLCH NPU BO3HUKHOBEHUM HEKOHTPONUPYEMOM CUTyaLuu,
HecTabunbHOCTb 06pasua QC MOXET ObITb UCTOYHUKOM OLLIMOOK.

13 Mpeun3noHHOCTb U CMellLeHne
13.1 MpeunsmoHHOCTb

MokasaTenu Npeuu3MoHHOCTH, YKa3aHHbIe B HACTOSILLEM pa3ferne, NMPUMEHUMbl TOMBKO K CBEXUM U
0TpaboTaHHbIM HEMDTAHLIM UHIMOUMPOBAHHLIM TMAPABIMYECKMM U TYpOUHHBIM Macnam. Ons apyrux macen,
BXOAAWMX B 06macTb pacnpoCTpaHEeHUsl HACTOSILero CTaHaapTa, AaHHble OTCYTCTBYIOT, MOSTOMY
NPELM3NOHHOCTb ANS HUX HE YCTaHOBMEHA.

13.2 TpeuMsnoHHOCTbL HACTOALWEro MeToda WCNbITaHus, onpedenieHHas CTaTUCTUYECKUM
nuccneaoBaHWeM pe3ynbTaToB MexXnadbopaTopHbIX UCMbITAHWUI, CrieayoLwasl.

13.2.1 NMoBTOPAEMOCTL r

PacxoxaeHue mexay pesynbTatamu ABYX UCTbITAHUI, NONYYEHHLIMW OAHUM ONEepaTopoM Ha OAHOM U
TOM XK€ annaparte B NOCTOSIHHbIX paboynx yCNOBUSAX HA UAEHTUYHOM UCMbLITYEMOM Matepuane B TeYeHue
ONUTENbHOTO BPEMEHU MNP HOPManbHOM W MPaBMNbHOM BbINOMHEHUW METOAA, MOXET MPEeBbICUTL
cneayloLime 3Ha4eHMs TONbKO B O4HOM Cly4Yae M3 ABaguatu (CM. TaKKe PUCYHOK 2):

& MNL7, PykoBoAcTBO Mo NpeACTaBNEHUIO JaHHbIX aHanMaa ¢ NoMOLLbI0 KOHTPOMbHBIX KapT, 6 usgadve, ASTM
International, W. Conshohocken, PA.
8
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3HayeHune KUCAOoTHOro ymcna, Mr KOH/r NnoBTOPAEMOCTb, I
oT 0,05 o 20,00 0,08 (x)12

raeX- cpefHeapudmeTnyeckoe 3Ha4YeHWe KMCNOTHOro Yyncnia obpasua.

13.2.2 BocnpoussogmMmocTb R

PacxoxgeHne Mexagy pesynbTatamu [ABYX WCMAbITAHWA, MNOAYYEHHbIMW pasHbIMKM  OnepaTopamu,
pa60Ta}OU.LI/IMM B pa3HbIX na6opaTopvmx Ha MWOAEHTUYHOM UCNbITyeMOM MaTepuane B TedyeHue ANNTesIbHOro
BpeMeHN npu HopmMasibHOM U nNpaBW/1IbHOM BbINO/IHEHNX MeTOoAa, MOXET NpPeBbICUTb crieayruine 3HayeHuna
TONbKO B O4HOM Cfnyyae u3 gBajuaTtn (CM. TakKe PUCYHOK 2):

3HaYeHne KMCNOTHOro yncna, mr KOH/r BOCMNpoOM3BOAMMOCTb, R
o1 0,05 pgo 20,00 0,27(X)12
raeX- cpegHeapugmeTnyeckoe 3HavyeHMe KUCIOTHOMO Yncnia obpasua.

13.3 CmeLeHve

ONs HacToAwWwero MeTofa 3HAYeHWEe CMeLeHUss He MOXeT OblTb YCTAHOB/IEHO, T.K. 3HauyeHue
KWC/TOTHOTO YMC/ia MOXET BbITb ONPEAEeHO TO/IbKO B TEPMMHAX HACTOSILLIEro MeToAa.

MakcumanbHoe pacxoxieHue ABYX
pesynbtatos, Mr KOH/r o6pasuya

1. BOCNPOM3BOAMMOCTb; 2 - MOBTOPSAEMOCTb

PucyHok 2 - padmkn npeymsnoHHOCTH
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MpunoxeHue A
(o6sa3arenbHoOe)

A.1 Tpe6oBaHuA K N-Ha(pTONGEH3EUHY

A.1.1 n-HacdbTon6eH3enH AOMKeH COOTBETCTBOBATL CIIEAYIOLMM TpeboBaHUAM.

A.1.1.1 BHeLUHWiA BUA — aMopdHbIV NOPOLLOK KpacHOro LiBeTa.

A.1.1.2 Xnopuabl — He Gonee 0,5 %.

A.1.1.3 PactBopumocTb — 10 I n-HadpTon6GeH3enHa [OKHbI NONHOCTLIO pacTBOPATLCA B 1 am’ pacTBopuUTens
Ana TuTpoBaHua (A2.7.3).

A.1.1.4 MMHUManbHas onTU4eckas NNoTHOCTL — (0,1000 + 0,0001) r n-HadTon-6eH3enHa pacTBopsiioT B 250 cM®
MeTaHona. (MpeaynpexaeHue — Bocnnamexsawowmica. MNapbl onacHbl. MoxeT 6biTb CMepTenbHbIM UMK Bbi3BaTb
CNenoTy Npu NpornaTtbiBaHUKU UNKW BAbIXaHUW. TOKCUYeH). B MepHyto konby BMecTuMocTeio 100 cm® coaepxatyyto 40
om® 6ydepHoro pactBopa pH 12, nuneTkoit BBOAAT 2 cM™ AaHHOro pacteopa. [JoBoAST 0 MeTKU BydepHbIM pacTBOpoOM
pH 12, 3akynopuBaloT konby M XOpowo BCTpsxuBaloT. [lony4eHHbIW pacTBOp MOMELUAT B KIOBETY C AJIMHON
ONTUYECKOro NYTU 1 CM U PErMCTPUPYIOT ONTUYECKYIO0 NNOTHOCTL Npu 650 HM, ucrnonk3ys cnekTpodoTomMeTp Beckman
DU unu ananornyHelit. [lns XonocToro pactsopa UCNonb3ytot Bogy. M3amepeHHas onTuyeckas nnoTHOCTb AOMKHa ObiTh
He MeHee 0,480 eanMHUL ONTUYECKON NNOTHOCTK.

A.1.1.5 Ouanason pH

A.1.1.5.1 NepBoe U3MeHeHNe LUBeTa MHAMKATOPA Ha NPO3padHbIi 3eNeHbI NpoUcXoauT npu 3HaveHun pH (11,0 £
0,5), onpegeneHHoM ANS auanasoHa pHr uHgukatopa n-HadgTonbeHsenHa no A.2.3.1.

A.1.1.5.2 [Insa nepsoro uamMeHeHNs UBeTa pacTBopa MHAUKATOpa Ha npo3payHblil 3eneHblit Tpebyetca 0,01 M
pacTtBopa KOH He Gonee 4em Ha 0,5 oM’ Gonblue, 4eM ANA XONOCTOro ONbITa.

A.1.1.5.3 [Ing nsmeHeHuna UBeTa pacTBopa UHAUKaTOpa Ha cuHuin Tpebyetca 0,01 M pactBopa KOH He Bonee
yeM Ha 1,0 cm® Gorblue, Yem AN XONOCTOro OnbITa.

A.1.1.5.4 HauanbHoe 3Ha4yeHune pHr pacTBopa MHAWKaTOpa He MEHEee 3HAYEHMUs AN XOIOCTOro OnbiTa.

A.1.1.5.5 BydepHblii pacTBOp roToBAT cMeLleHuem 50 cm® 0,05 M pacTBopa ruagpoopTtodocdarta HaTpus u 26,9
emM* 0,1 M pacTBopa rmapokcuaa HaTpus.

A.2 MeTtoauka onpegeneHua ananasoHa pHr unaukaropa n-HapronoeHsenHa

A.2.1 ObnacTb NpMMeHeHus

A2.1.1 MeToguka npefHa3HayeHa AnNA onpederieHns MNpUrogHOCTU MWHAUKaTopa nN-HadTonbeH3enHa ANA
1Cnonb3oBaHWsA B METOAE UCTILITAHUS MO HACTOSALLEMY CTaHAapTy, YYUTHIBas U3SMEHEHWE LiBeTa B AuanasoHe pHr.

A.2.2 TepMuHbl U onpeaeneHus

A.2.2.1 OnpepeneHna TEpMUHOB, crneyudurYHbIX AN AaHHONR METOAUKN.

A.2.2.1.1 pHr (pHr): YcroBHblii TEpMUH, KOTOpbLIA BhipaxaeT aKTUBHOCTb MOHa Bojopojia B pacTBope TOnyos-
nsonponaHon-Boaa.

[NosicHeHue

B meToge HacTosiwero craHgapta wkana pHr onpegeneHa AByMs cTaHAapTHbIMM GydepHbIMUM pacTBOpamw,
0603Ha4eHHbIMU pHr 4 u pHr 11. ToyHasa 3aBucuMOCTb Mexay pHr U UCTUHHLIM pH Tonmyon-usonponaHon-BOgHOro
pacTBOPOB HEU3BECTHA U ee onpeferieHue 3aTpyaHUTENBHO.

A.2.3 CyuwHoCTb MeToAa

A.2.3.1 YcTaHOBMNEeHHOE KONMMYECTBO MHAMKATOpa TUTPYIOT SNeKTPOMETPUYECKM Yepe3 pa3Hble U3MeHeHUs LBeTa
CMUpPTOBLIM pacTBOpoM rugpokcuaa kanusa (MpepynpexaeHue — BocnnaMeHSOWMIACA) 1 CTPOAT rpaduk 3aBUCMMOCTH
pe3ynsTaToB nokasaHuii npubopa, npeobpasoBaHHbIX B €4UHULILI pHr.

A.2.4 HazHayeHHe U NpUMEeHeHue

A2.41 MeToAuKy WCMOMb3YOT ANS onpefeneHus 3HadeHuss pHr, COOTBETCTBYIOLLEro WU3MEHEHUIo LBeTa
MHAMKaTopa n-HagTonbeH3eunHa.

A.2.5 Annapatypa

A.2.51 U3aMepuTenbHblii Npubop, CTEKNAHHLIA SMeKTpoA, KaroMernbHbI 3MeKTpos, Meluarnka, XMMUYEecKui
CTakaH M cToiika, cooTBeTCTBYloLUe TpeboBaHust ASTM D 664 (cM. npunoxeHue).

A.2.6 YUnctoTa peaKkTuBoB

A.2.6.1 Vcnonb3yloT peakTuBbl KBanudpukaumm 4. A. a. Ecnu oTcyTCTBYIOT Apyrve yKkaszaHus, 9TO O3HayaeT, uTo
BCE peaKkTUBbI OKHBI COOTBETCTBOBATL crieyduKalmsiM KOMUTETA MO aHANUTUYECKUM pe-
aKTMBaM AMEpUKaHCKOro Xumudeckoro obljectBa’”, rae 3TM cneuudpukauum MoryT ObiTb nomnyyeHsl. MOoXHO
ucrnonb3oBaTh peakTUBbl APYrol kBanudukauuu rpu  MNOATBEPXKAEHUMU CTENeHn YUCToThl, obecneuuBaroLleit
HeobXoUMYIO TOYHOCTbL ONpeAeneHus.

A.2.6.2 Vcnonb3ayloT AUCTUNNNPOBaHHYIO BOAY.

A.2.7 PeaKkTuBbl

A2.7.1 CraHaapTHbLIl cnupToBol pacTBop rugpookucu kanus (0,2 M). [OTOBAT, XpaHAT U CTaHAapTU3YIOT MO
ASTM D 664.

A.2.7.2 CTaHpapTHbIA CNUPTOBOW pacTBop COMAHOW KucnoThl (0,2 M). MoToBAT u cTaHaapTusylT no ASTM D
664.
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A.2.7.3 PactBopuTenb Ana TUTPOBaHMWSA

Oo6aenatoT (500 = 1) oM’ Tonyona u (5,0 £ 0,1) cm® Boasl K (495 £ 1) om® 2-nponaHona. PactsopuTens Ans
TUTPOBaHWSA roTOBSAT B BONbLUMX KONWYecTBax.

A.2.7.4 Kucnblit 6ydepHbiii pacTteop (pHr 4,0)

[oTOBAT UcxofHbIA pacteop no ASTM D 664. Jo6asnstoT 10 cm® 6ycdepHoro pactBopa k 100 cm® pacTBopuUTens.
PasbaBneHHbI pacTBOp UCMOMb3YHOT B TeYeHne 1 4.

A.2.7.5 LLleno4Hoit 6ydepHniii pacTteop (pHr 11,0)

[oToBAT UcxogHbIN pacTBop no ASTM D 664. Jo6aenstoT 10 oM’ OydepHoro pacteopa k 100 oM’ pacTBopuTens
ANA TUTpoBaHus. PazbaBneHHbIil pacTBOp UCMOMbL3YIOT B TedeHune 1 4.

A.2.7.6 Xnopug kanus snekTponuT

[OTOBAT HackIWeHHbI pacTBop xnopuga kanus (KCl) B Boge.

A.2.7.7 PacTBop nHpmnKkaTopa n-HadTonbeHaenHa

[oTOBAT Mo 7.5 HacTosALero cTaHaapTa.

A.2.8 NoaroToBKa cUCTEMbI 3NEKTPOAOB

A.2.8 [oTOBAT cucTeMy anekTpodos B cootBeTcTBUM ¢ ASTM D 664 (pasgen 8).

A.2.9 CtanpapTusauusa annaparypbl

A2.9.1 Tepea KaxAbIM WCNbITAHUEM MINU CEepUEl UCMBbITAHWIA ycTaHaBNUBAKOT U3MEpUTENbHLIA Npubop Ha
oTCYeT nokasaHuii no Lwkane pH, ANA 3Toro NOMeLlaloT INeKTpoAbl B XMMUYECKUA CTakaH ¢ 6e3BOAHBIM KUCIIBIM
BydepHEIM pacTBOPOM Npw TemnepaTtype (25 + 2) °C n aHeprunyHo nepemelumsaltoT pactsop. lMocne crabunusauum
rokasaHuii pH-meTpa perynupytoT noTeHyuan acuMMeTpUM LKankl npubopa Takum ob6pasom, 4Tobel Npubop nokassiBan
3HaveHue 4,0.

A.2.9.2 YpanaoT kucnblii 6ydepHbIl pacTBOp, OYULL@IOT SNEKTPOALI U NOrpyXaroT UX Ha HECKONbKO MUHYT B
BoAy. CyLwaTt anekTpoAbl ¥ NOMELLatoT UX B XUMUYECKUIA CTakaH ¢ 6e3B0JiHbIM LWeNoYHbIM BydepHBIM pacTBOpOM Mnpu
Temnepartype (25 * 2) °C. lNMocne ctabunusayum nokasaHuii pH-meTpa 3anucbiBaloT TOYHOE 3HadeHWe. Ecnn sHayeHune
pH paBHo (11,0 + 0,2), UCXOAHYIO KUCAOTHOCTb PHI HEU3BECTHBLIX PacTBOPOB MOXHO CHUTBIBATb HENOCPEACTBEHHO CO
LKanbl M3mepuTenbHoro npubopa. Ecnu 3HavyeHue pH BbixoauT 3a npegensl (11,0 £ 0,2), cTposAT rpacduk nonpaeok,
npuBeAeHHbI Ha pucyHke A.2.1. Mcnone3yloT aTOT rpaduk Ans npeobpasoBaHWsA nokasaHuii pH-meTpa B UCXOAHYIO
KMCOTHOCTL pHr.

A.2.10 NpoBeaeHUe UcnbITaHUA

A.2.10.1 TutpytoT 100 cM® pacTBopuTens ans TutpoBaHus 0,01 M pacteopom KOH (Mpeaynpexaexne —
BocnnameHstowmiics) 40 NONyYEeHUA NoKasaHuii noTeHumomeTpa pHr ot 13 go 14.

A.2.10.2 lo6aensioT 0,5 cm® pacTBOpa UHAMUKaTOpa K CBeXeil nopuuu pactBopuTensa AnNA TUTPOBaHUA W nocne
o4mncTkU anekTpogos TuTpytoT 0,01 M pactBopoM KOH A0 nonyyeHus nokasaHui noteHyuometpa pHr ot 13 go 14.

A.2.10.3 Mpn TUTpOBaHUU CTPOSAT rpacuk 3aBUCUMOCTM ob6bema TUTpaHTa OT 3HadyeHWid pHr unu nokasaHuii
u3MepuTenbHOro npubopa 1 oTMeYaloT Ha KpUBOIA 3Ha4eHUA pHr COOTBETCTBYIOLLME U3MEHEHUIO LiBETA.

A.2.10.4 CTpoST rpacdmk TUTPOBaHUA XONOCTOro pacTBopa Ha rpaduke, NOCTPOSHHOM AN UHAMUKATopa.

A.2.11 Bbluncnenus

A.2.11.1 Bbl4WUTaIOT 06beM TUTPYIOLLEro pacTBopa, U3pacxofoBaHHOrO Ha TUTpOBaHWE XONOCTOro pacTBopa, U3
obbema, WCMNONbL3OBAHHOrO ANA TUTPOBAHUA pacTBoOpa WHAMKaTOpa npu 3HavyeHun pHr, COOTBETCTBYIOLLEM
onpegeneHHOMY U3MeHeHMto LieTa B MHTepBane oT 10 go 12 pHr.

"’ Xnmuueckne peakTuBbl, cneundmkaLum AMEpUKaHCKoro XuMuYeckoro oblyecTsa, AMepukaHckoe XUMUYeckoe
obLiecTBO, BaluHITOH, okpyr Konymbus. [MpeanoxeHus no MUCMbITaHUAM peakTWBOB, He BKIHOYEHHbIX B CMKUCOK
AMepUKaHCKOro XuMudeckoro obLyecTBa, cM. B «ExerogHble cTaHgapThl Ha nabo-paTopHble peakTusbi», BDH Ltd.,
Poole, Dorset, Benukobputanus, n B Papmakonee CLUA n B «Hauyuo-HansHoMm dopmynsape», U.S. Pharmacopeial
Convention, Inc. (USPC), Rockville, MD.
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MokasaHve npuéopa

pHr

1. nokasaHue npubopa C WenoYHbIM 6e3BOAHbIM 6ydepHbIM pacTBOpPOM, paBHoe 11,5; 2 - oTperympoBaHHbIi
npnbop nokasbiBaeT 3HayeHne 4,0 B 6e3BOLHOM Kucnom 6ydepHom pacTBope

PucyHok A.2.1 - KanubpoBoyHasa kpuBas An159 npeobpasoBaHnsa nokasaHui
pH-meTpa B pHr

MpumeyvyaHnune A21- [Ona pykoBoAcTsa NpueefeHbl cneaylouime nameHeHus usera:
OT AHTAPHOTO [0 OJINBKOBO-3€/1€HOT0,

OT O/INBKOBO-3€/1€HOr0 A0 CBET/10-3e/1eHOrO,

OT CBET/10-3e/IEHOT0 A0 rosly60oBaTo-3eMeHoro,

oT rony6oBaTo-3eneHblil A0 rony6oro.

A.2.12 MNpeumn3noHHOCTb N CMEeLLeHne

A.2.12.1 MNpeyn3noHHOCTb

MpeunsnoHHOCTb METOANKN He yCTaHOBMeHa v NpoBefAeHne aToii paboTbl He nnaHupyeTcs.

A.2.12.2 CmeuleHne N5 npoueaypbl, ONWCaHHON B HacToslweil MeToAuKe, He YyCTAHOB/IEHO, T. K. BCe 3HAYeHUs
ycTaHaBNMWBAKOT TOMIbKO B TEPMUHAX HaAcTOALWEN MEeTOANKN.
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Mpunoxexue AA

(cnpaBoyHoe)

CBeaeHnUA 0 COOTBETCTBUU MEXIOCyAapCTBEHHbIX CTAHAAPTOB CChINTIOYHbIM CTaHAAapTaMm

Tabnuua JA 1

O6o3Ha4eHne U HauMeHoBaHUe CChINIOYHOro CreneHb O6o3Ha4yeHne n HauMeHoBaHUe
cTaHgapTa COOTBETCTBU COOTBETCTBYIOLLIETO MEXFOCYAapCTBEHHOIO
A cTaHpapTa
ASTM D 664-11a CraHpapTHbId MeTof FOCT 32327-2013 HedTenpoaykrhl.
onpegeneHuns KUCMOTHOro Jyucna IDT OnpegeneHue KUCNOTHOro yucna
NOTEHLMOMETPUYECKUM TUTPOBAHUEM NOTEHLUMOMETPUYECKUM TUTPOBAHUEM
ASTM D 943-10 CraHgapTHblii MeTod
onpefenexmns OKUCTNTENbHO cnocobHocTH - *
MHrMGUpOBaHHbIX HePTAHLIX Macen
ASTM D 974-12 CraHaapTHelli  MeToA FOCT 32328-2013 HedTenpoaykrbl U
ornpefeneHnss KUCMOTHOMO U  LUEeMOYHOro Yucna IDT CMa3ouHble Martepuansl. OnpepeneHue
TUTPOBaHWEM C LIBETHLIM UHAWKATOPOM KUCIIOTHOrO U LWWEMNOYHOro YMcen METOAO0M
TUTPOBAHUA € LIBETHBIM WHAUKATOPOM
ASTM D 1193-11 CraHpapTHas - *
cneundmrKkalnsa Ha peakTue Bogy

COOTBETCTBUS CTaH4apTOB:
- IDT — ngeHTUYHbIe CcTaHjapTbl.

* COOTBETCTBYIOLWMIA MeXrocyfapcTBEHHbI CTaHAapT oTcyTcTByeT. [1o ero yTBEepXAEHWS peKoMeHAyeTcs
1CrMonNb30BaTL NEPEBOA Ha PYCCKUIA A3LIK AaHHOTO MeXAYHAPOAHOro cTaHaapTa. MNepeBoA AaHHOTO MeXAYHapOAHOro
cTaHaapTa HaxogauTca B PefepansHOM MHEOPMAaLMOHHOM hOHAE TEXHUYECKUX PErflaMeHToB U CTaH[apToB.

MpuMedyYaHMWe —BHacTosWel TabnuLie UCNONBL30BaHLI CrieaytoLLue YCNOBHbIE 0G03HAYEHUsI CTENEHU
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YK 665.7:543.241:006.354 MKC 75.080 IDT
75.100

KntoueBble crioBa: HedpTenpoayKTbl, KUCIIOTHOE YUCHIO, LLENOYHOEe YNCNo, Manblie Macchkl obpasua,
NoNyMMKPOMETOA, TUTPOBAHNE C LIBETHBIM UHAUKATOPOM

14



MoanucaHo B nevatb 01.04.2014. dopmat 60x841/5.
Yen. ned. n. 2,33. Tupax 31 ak3. 3ak. 1741.
[MofroToBNEHO Ha OCHOBE SMEKTPOHHOW BEpCUU, NpefocTaBneHHo paspaboTynkom cTaHaapTa

oryn « CTAHAAPTUHOOPM»
123995 MockBa, ['paHaTHEbIA nep., 4.
www.gostinfo.ru info@gostinfo.ru


https://meganorm.ru/Index2/1/4293820/4293820467.htm
https://meganorm.ru/Index2/2/4294853/4294853288.htm
https://meganorm.ru/Data2/1/4293796/4293796367.htm

