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FOCT 33159—2014
lNpepucnosue

Llenv, ocHOBHble MPUHLMNbI U NOPSAA0K NPOBeAeHNS paboT No MeXrocyaapCcTBEHHONM cTaHgapTu3anmm
yctaHoBneHbl TOCT 1.0—92 «MexrocygapcTBeHHas cuctema craHgaptusauuv. OCHOBHblE NOJIOXEHUSA» U
[OCT 1.2—2009 «MexrocygapcTBeHHas cuctema ctaHgaptusauun. CtaHgapTbl MEXIOCYAapCTBEHHbIe, npa-
BMMA U peKoOMeHAaLuny no MexrocyaapcTBeHHON cTaHdapTu3auuun. MNMpasuna paspaboTky, NPUHATURA, Npume-
HeHus. O6HOBIEHUS N OTMEHbBI»

CsefeHua o ctaHfjaprte

1 NOArOTOBJIEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHgapTu3aumm MTK 31 «Hed-
TSAHbIE TON/IMBA U CMa304Hble MaTepuabl». OTKPbITbIM aKLIMOHEPHbLIM 06LLECTBOM «Bcepoccuiickuii Hay4Ho-umc-
cnepfoBaTeNlbCkUii  MHCTUTYT Mo nepepaboTke Hedptn» (OAO «BHUW HIM») Ha OCHOBE COGCTBEHHOMO

ayTeHTUYHOTo NepeBoAa Ha PYCCKMii A3biK CTaHAAPTa, YKasaHHOro B NyHKTE 5

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynvMpoBaHuto u meTtponorum (Pocctam-
AapT)

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3auum, MeTpoaorum u ceptudmkauny (npoTto-
Kon oT 5 gekabps 2014 r. No 46)

3a NPUHATME Nporoaocosasin:

KpaTkoe HavmeHOBaHMe CTpaHbl Kop, cTpaHbl CokpalleHHOe HaMMEeHOBaHVe HaLMOHaNbHOro opraHa
no MK [MCO 3166)004-97 no MK (MCO 3166)004-97 no ctaHgapTM3auum

ApmMmeHus AM MuHakoHOMUKN Pecny6aukun ApmeHus

Benapycb BY FocctaHfgapTt Pecny6nukn Benapycb

Knprususa KG Kbiprei3acTangapT

Monposa MD Monposa-CtaHgapT

Poccus RU PoccTtaHpapt

TapgxukucraH T TapxukctaHgapT

Y36ekucTtaH Uz Y3ctaHgapTt

4 Tpuka3zom PefepasibHOrO areHTCTBa Mo TEXHUYECKOMY PerysiMpoBaHWi0 U MeTposiorum ot 29 mas
2015 r. Ne472-cT MexXrocyfapcTBeHHblin ctaHgapT FTOCT 33159—2014 BBefieH B AeiiCTBUE B KAYeCTBE HaLMO-
HanbHoro ctaHgapTta Poccuiickoin ®epepauun ¢ 1 niona 2016 r.

5 HacTtoswuii ctTaHfapT ngeHTnyeH ctaHgapty ASTM D 893—14 Standard test method for insolubles in
used lubricating oils (CTaHaapTHbI MeToA onpeAeneHnss HepacTBOPVMbIX BELLECTB B 0TPab0OTaHHbIX CMa304-
HbIX Macnax).

CtaHpapT paspaboTtaH komuteTtoM ASTM D02 «HedTenpoayKTbl U cMa3ouyHble MaTtepuasbl», 1 Henocpe-
[CTBEHHYI0 OTBETCTBEHHOCTb 3a MeTof, HeceT nogkomuTteT D02.06 «AHa/IM3 CMa304HbIX MaTtepuanos».

MepeBofA € aHINNIACKOTO A3blKa (en).

HaumeHoBaHWe HacTosALLero ctaHgapTa M3MEeHeHO OTHOCUTE/IbHO HAMEHOBaHWNSA yka3aHHOro ctaHaap-
Ta onsa npueedeHus B cooteeTcTBue ¢ FOCT 1.5—2001 (nogpasgen 3.6).

OcbuumanbHble ak3emMnaapbl cTaHAapTa, Ha OCHOBE KOTOPOro MOArOTOB/IEH HACTOALWMIA Mexrocyaa-
PCTBEHHbIV CTaHAAPT, M CTAHAAPTOB, HA KOTOPbIE AaHbl CCbIIKN, MMeTCA B PegepanbHOM MHDOPMaLMOHHOM
hoHEe TEXHUYECKNX perfiaMeHToB 1 CTaH4apToB.

CsefleHVs1 0 COOTBETCTBUM MEXroCyfapCTBEHHbIX CTaHAapTOB CCbIIOYHLIM CTaHJapTaM MnpuseeHbl B
AO0NOSTHUTENIbHOM NpunoXxeHun JA.

CTeneHb COOTBETCTBUA — naeHTnyHasa (IDT)

6 BBEJEH BIEPBbIE
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NHdopmauus 06 USMEHEHUSIX X HACTOSLL EMY CTaHAAPTY NY6GIMKYEeTCSA B €XErof4HOM VHGOPMALMOH-
HOM ykasaTene «HauuoHa/bHble CTaH4apThi», @ TEKCT U3MEeHeHuid N NoNpaBoK — B €XEMEeCAUYHOM WH-
¢hopmaloHHOM ykazaTene «HaunoHanbHble cTaHAapThl». B cnyyae nepecmoTpa (3amMeHbl) UK OTMEHbI
HacToslLero cTaHAapTa COOTBETCTBYIO L €€ YBEAOMIIEHVE By AeT ony61MKOBaHO B EXXEMECSHYHOM MHGOp-
MalMOHHOM yKasaTese «HaumoHanbHble cTaHAapThi». COOTBETCTBYIO L as MHDOPMALMS, YBEJOMIEHE 1
TEKCTbl pasMellalnTcs Takxe B MHDOPMAaLMOHHOI cuctemMme o6LLero nosb3oBaHus — Ha ouLuanLHOM
caiiTe ®efepasibHOTO areHTCTBA MO TEXHUYECKOMY PETYNIMPOBAHNIO U METPOIOTUN B CeTu IHTEepHeT

© CraHgapTtuHdopm, 2015

B Poccuiickoil ®efepauumn HacToswWwmii CTaHAAPT HE MOXET GbITb NOTHOCTbIO UM YACTUYHO BOCTPOU3BE-
[eH. TPaX1pPOBaH U pacnpocTpaHeH B KauyecTBe oMLManbHOMO usjaHns 6e3 paspelueHnsi defepasbHoro
areHTCTBa Mo TeXHUYECKOMY PeryiMpoBaHunio U MeTposorim
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M E X T OCVY 4 APGC CTUBEHH®bB 1 CTAHOAPT

MAC/IA CMA30O4YHbIE OTPABOTAHHbIE
OnpepgeneHHo cofepXaHus HepacTBOPUMbIX BELLEeCTB

Used lubricating oils. Determination of insolubles content

[aTta BBegeHns — 2016—07—01

1 O6nacTb NpMMeEHeHNs

1.1 HacToAwmii cTaHgapT ycTaHaBnnBaeT MeTobl (A 1 B) onpefeneHns cogepxaHusi HepacTBOPUMBIX
B NeHTaHe 1 ToNnyosie BeuecTs B OTpa60TaHHbIX CMa304HbIX Macnax.

1.2 MeTO,EI, A npegHasHayeH and onpegeneHnsa cogepXXaHusa BewecTs, HepacTBOPUMbIX B NEHTaHe, 603
MCNo/sib30BaHUA KoaryndaHta U No3BONAET onpeaenntb cogepXXaHue BeLwecTB, /1Ierko oTae/IMMbIX OT CMecKn
mMacna Cc pacTBopuTenem npu LeHTpudyrmpoBaHuu.

1.3 MeTtog B npegycmartpuvBaeT onpejeneHne cofepxaHua HepacTBOPUMbIX BELLLECTB B Macnax, cogep-
Xawnx mowuime npucagkum, ¢ UICNoJab3oBaHMEM KoaryndaHTa and sellecTs, HepaCTBOPUMbIX B NEHTaHe N TONyOo-
ne. Kpome BewecTs, BblAeNIeHHbIX MNo MeToay A. Koarynauma nos3sosideT OoTAe/IMTb HEeKOoTopblie
MenkogucnepcHblie BewecTBa, Haxogdwmneca B Mmacsie BO B3BeLUEHHOM COCTOAHUN.

MpumevyaHnne 1— Pesynbtatbl UcnbiTaHWn no metogam A 1 B HeconocTaBuMbl. [pu cpaBHEHUN 3HAYEHWUIA,

nonyvyaembix Npu NepUoANYECKOM UCCNea0BaHUM UCMNOMb3YEMOro Macsia Uan npu cpaBHEHWN Pe3ybTaToB, NOMYYEeHHbIX B
ABYX 1 6onee naGopaTopusx, cieayeT NnpUMeHsTb OAHY U TY Xe NpoLeaypy.

1.4 3HauyeHus B eanHuLax cuctembl CU paccMaTpuBaloT Kak cTaHAapTHble. B HacTosWwmiA cTaHaapT He
BK/IIOYEHbI ApYyrve eAnHuLbl U3SMepeHus.

1.5 Hacrtosawmii ctTaHAapT He CTaBUT Lie/Iblo pacCMOTPEHNE BCEX NPOGAEM TEXHUKM 6e30NacHOCTH, CBS-
3aHHbIX C ero npumeHeHunem. lNMepes ncnonb3oBaHNEM HACTOSLLErO CTaHJapTa No/b3oBaTte b JO/HKEH NPUHATL
COOTBETCTBYKOLLME Mepbl N0 06ecneyeHnto TEXHUKN 6e30MacHOCT 1 onpeaennTb NPUMEeHNMOCTb HOPMaTUB-
HbIX OorpaHnyeHunii. CrneunasnbHble Mepbl NPeAOCTOPOXHOCTY NpVBeAeHb! B pasgene 7 1 9.1.1.

2 HopmaTuBHble CCbINKK

[na npyuMeHeHns HacToALWEero cTaHgapTa Heo6xoAVMbI CrieyioLive CCblNIoYHbIe 4OKYMEeHTbI. [1na Heaa-
TUPOBAHHbIX CCbI/TIOK NPUMEHSIIOT NoCc/ieAHee U3gaHune CCbIIOYHOrO AOKyMeHTa (BK/oUas BCE ero M3MeHeHus).

2.1 CraHgaptel ASTM"

ASTM D 1193 Specification for reagent water (Cneundukauus Ha peakTus Boay)

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (MpakTnka py4Horo
oT60pa Npob HedhT U HehTENPOLYKTOB)

ASTM D4177 Practice for automatic sampling of petroleum and petroleum products (MpakTnka aBToma-
Tuyeckoro otbopa Npo6 HedTV 1 HedTENPOLYKTOB)

1> YTOUYHUTH CCbINKM Ha cTaHfapTel ASTM MOXHO Ha calite ASTM wwiv.astm.org unu a cnyxb6e nognepxkm KNmeH-
ToB ASTM service@ astm.org.B nHdopmaLMoHHOM TOMe exerofHoro c6opHuka ctaHgaptos ASTM (Annual Book of ASTM
Standards)cnepyet o6pawaTbCca K CBOAKE CTaHAapPTOB eXerofHoro c60pHMKka cTaHfapToB Ha cTpaHuLle caiTta.

N3gaHne oduymnanbHoe
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3 TepmMuHbI 1 onpegeneHns

3.1 BHacToslLeM cTaHAapTe NpMMeHeHbl cefytoLime TEPMUHbI C COOTBETCTBYIOLLVIMU ONpeAeeHnaMu:

3.1.1 koarynupoBaThb (coagulate): O6ecneunBaTb CNOCOGHOCTb CUCTEMbI CTARHOBUTBLCS BA3KOIN UK CTy-
LwaTbCcs B eANHYI0 Maccy.

3.1.2 HepacTBOpMMbIe BellecTBa, koarynnpyemble B neHTaHe (coagulated pentane insolubles): Be-
LecTBa. BblAeneHHble N3 0TpaboTaHHbIX Macen B pe3ynbTaTte 4o6aBneHns KoarynaHTa Kk pactsopy oTpaboTaH-
HOro mMacna B MeHTaHe.

3.1.2.1 lMosAcHeHne

[Jlo6aBneHne KoarynsHTa cnocob6CcTBYeT BblAENEHNI0 MENKOAMNCNEPCHbIX YaCTUL, KOTOpbIe YAepXnBatoT-
CA B CyCMeH3nn 13-3a ANCneprupyoLLnx CBOMNCTB Macna.

3.1.3 HepacTBOpMMble BellecTBa, koaryampyemole B Tonyone (coagulated toluene insolublos):
Beujectsa, koarynupoBaHHble U BblfeNeHHble U3 0TpaboTaHHbIX Maces, HepacTBOpPUMbIE B MEHTaHe WK
Tonyone.

3.1.4 BeulecTBa, HepacTBOpuMbIie B NeHTaHe (pentane insolubles): BewecTBa, BblAeneHHbIe N3 OTpa-
60TaHHbIX Macen Npu cmellnBaHn 0TPaboTaHHOro Macna ¢ NeHTaHoM.

3.1.4.1 TlosacHeHune

B HacToALWem cTaHfapTe BbigeieHne ocajka OCyLLecTBASIT LeHTPUYrMpoBaHueMm.

3.1.5 BelecTBa, HepacTBopuMblie B Tonyone (toluene insolubles): MaccoBas fons BellecTs, Bblje-
NeHHbIX 13 0TPaboTaHHOro Macna NeHTaHoOM, HepacTBOPUMbIX B TOMyOse.

3.1.6 oTpaboTaHHoe macso (used oil): Macno, KOTopoe Haxo4unoch B eauHULLE 060pyAoBaHUA (Hanpu-
mMep. B ABuratesne, KOpobke nepegady, TpaHcopmaTope nnv TypbrHe) npy aKkcnayaraumm unm 6es Hee.

3.1.6.1 MosicHeHne

B HacToswwem cTaHAapTe — 370 N11060e Macsio, KOTOpPoe MCNOob30BaNN A5 CMasKu.

3.2 OnpegeneHve TepMuHa, cneymduYHOro ANsA HacTosWwero ctaHgapTa

3.2.1 HepacTBOpMMbIe cMObI (insoluble resins): BelwecTBa, BblAeNeHHble U3 0TpaboTaHHOro Macna,
pacTBOpMMbIE B TONYO/Ie, HO HEPacTBOPUMbIE B MEHTaHe.

3.2.1.1 lMosAcHeHne

CopepxaHne HepacTBOPVMbIX CMOJST MOXHO BbIYUCIUTb NO MeTody A i B BbluMTaHMEM COAEpPXaHUSA
BELLEeCTB, HEPacCTBOPUMbIX B TOyosie, 13 BELLECTB, HEPACTBOPUMBIX B NEHTAHE.

4 CyuHOCTb MeToaa

4.1 Metoa A

MpepfcTaBnTeNbHbIN 06pasel, 0TpaboTaHHOIO CMa304YHOro Macsa CMeLLMBAaKT C NEHTAHOM U LLleHTpudy-
rvpytoT. Ina nosyyeHus BeLecTs, HEPacTBOPUMbIX B NEHTaHe, pacTBOP Macna AeKaHTUPYoT, 0CafoK ABaxX bl
NpoMbIBAIOT MEHTAHOM, CyllaT 1 B3BeluMBatoT. 1A onpefeneHns BelecTs, HepacTBOPUMBIX B Toyone, OT-
[JenbHbll 06pasel, Macna CMelnBatoT C NEHTAHOM, 3aTeM LeHTpUdyrypytoT. MonyyYeHHbIi ocafok ABax bl
NPOMbIBAIOT NEHTAHOM, OANH pa3 — CNUPTOTO/TYO/IbHbIM PACTBOPOM M OAUH pa3 — TONYONOM. 15 nosyyeHns
HepacTBOPMMbIX BELLLeCTB HepacTBOPMBLUMNIACA MaTepuan cyluaT v B3BELUVBAOT.

4.2 MeTog B

MpeacTaBuTeNbHbIN 06pa3el, 0TPaboTaHHOrO CMa304HOro Macna CMeLMBatoT C PACTBOPOM Koary/sHTa
B NeHTaHe 1 LeHTpudpyrupytot. 119 nonyvyeHus cogepxaHnus HepacTBOPUMBbIX BELLLECTB, KoaryiMpyeMbIx B MeH-
TaHe, ocafoK ABax bl MPOMbIBAIOT NEHTAHOM, CyLIAT U B3BELUMBAIOT. /19 NONyYeHUs CoAepXaHUsa HepacTBo-
pUMbIX BeLLecTs, koarynuMpyemblXx B TONyone, OTAeNbHblli obpasel macna CMelmBaloT C PacTBOPOM
KoarynsHta B neHTaHe u LeHTpudyrmpytoT. Ocafiok ABax bl NPOMbIBAIOT MEHTAHOM, OAUH pa3 — CMUPTOTONY-
O/IbHbIM PacTBOPOM W OAWH pa3 — TONYO/I0M. [N MOSlyYeHUss cofep)KaHus HepacTBOPMMbIX BELLECTB,
Koarynmpyemsbix B TONyosne, HepacTBOPUBLLMIACA MaTepuan CyLlaT v B3BELUUBAIOT.

5 Ha3HaueHne n npumeHeHve

5.1 BellecTBa, HepacTBOpKMble B NeHTaHe, MOTYT COAepXaTb BelecTBa, HepacTBOpUMbIE B Macne, 1
CMOIMCTbIE BelLecTBa, HEPacTBOpPKUMbIE B Macne, 06pasoBaBLUMECs! B pe3ysibTaTe pasfioKeHUst Macia Hiunm

npucagxu.
2
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5.2 BeuljecTBa, HepacTBOpUMblE B TOMyosie, MOTYT 06Pa30BbIBATLCS OT: 1) BHELUHEro 3arpsisHeHus.
2) Harapa TON/MBa U BbICOKOYT1IepOAUCTLIX MAaTepPNasIoB OT Pa3/ioXeHUst TONUBa, Macna 1 npucagok um 3)
U3HOCA ABUraTessl U KOpPPO3UW MaTepuasnos.

5.3 3HauMTeNnbHOE M3MEHEHWEe BELLeCTB, HEPACTBOPUMbIX B MEHTAHE, HEPACTBOPUMbIX B TOslyose (C Ko-
arynsaHToMm unu 6es), U HepacTBOPUMbIX CMOJ1 yKa3blBaeT Ha M3MEHeHUs B Mac/le, KOTopble MOTyT NPUBECTU K
npo6semMamM B CUCTEME CMas3Ku.

5.4 o cofepXaHunio HepacTBOPVMbIX BELLECTB MOXHO OLEHMBATh 3KCM/TyaTalWOHHbIE XapakTepUCTUKN
0Tpa6oTaHHOro Macna Unu onpeaensaTb NPUYMHLI HEUCNPABHOCTY 060PYL0BaHUS.

6 Annapatypa

6.1 Mpo6upka Ans LEHTPUAYTMPOBaHNS KOHNYECKOW hOpPMbI M3 TLLATENIBHO OTOXKEHHOTO CTekNa pas-
mMepamu, NpMBEAEHHbIMU Ha pucyHke 1. Lkasny Npo6UpKM HYMEpYyIoT, Kak nokasaHo Ha pucyHke 1. aeneHus
[OMKHbI 6bITb AICHLIMW U YETKAMU, @ (hOpMa FOP/IOBUHBI A0/KHA GbITh NPUrOAHA A8 3aKPbIBAHUS NPOGKOIA.
Jonyckn Ha NOrpeLuHOCTb LWKasbl U HaVMeHbLUVE AeNEHNsI MeXAY PasHbIMU KannGpPOBOUYHLIMK OTMETKaMU
npveegeHsl B Tabnuue 1 1 nofyuyeHbl Npu kanubpoBke BOAOI, HE cofepalleil Bo3ayxa, npu TemnepaType
20 °C.

Ta6nuua 1— Jonyckaemble OTKIOHEHUS KanMBGPOBKN KOHY-
coobpa3Hoil Npobupkn ANA LeHTpudyrmpoBaHms

LleHa nenenuns MorpelHocTb
[AnanasoH, cm’ wKkanbl, cM1, wKanbl, cm1,
He 6onee nB 6onee

OT 0 po 0.1 Bkatou. 0.05 | 0.02
Ce. 01 > 0.3 0,05 + 0.03
* 03B 05 » 0.05 10.05
« 058 10 » 0.1 10.05
B 10s8 20 » 0.1 + 0.10
» 2.08B 3.0 » 0.2 +0.10
* 3.0» 50 » 0.5 + 0,20
» 5.08 10.0 » 1.0 | 0,50
B 10 B 25 » 5.0 + 1.0
* 25 B 100 25.0 + 1.0

[ — nATHO, 06pa3oBaBLLIeecs B pe3y/ibTate NeckocTpyii-
Holl 06paboTKN {ANS MapKMPOBKM).
2 — guameTp — He 6onee /1 MM

PucyHok 1 — KoHycoo6pa3Haa npo6upka ASTM
ONA LeHTpudyrnpoBaHus
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6.2 LleHTpudpyra, cooTBeTcTBYyOLWAn TpeboBaHnam 6e30nNacHOCTW NPV HOPMaslbHOM WUCMO/b30BaHUN U

obecneyvBaoLLan BpalleHne 4Byx unu 6onee HanoIHEHHbIX MPOBUPOK AN LEHTPUAYTMPOBAHUSA C perynupy-
€MOI1 CKOPOCTbI0 ANS1 CO3AaHUSA OTHOCUTENbHOM LeHTpobexHoi cunbl (ref) 600 — 700 Ha KOHUax nNpobupok.
Bpaluatolancs rososka npreoa, onopHbie KosbLua v rnb3bl, BKIOYas YNI0THUTE bHbIE NMPOKIAAKN, JO/HKHbI
UMeTb HafeXHY KOHCTPYKLMIO, CMOCOGHYI0 BblAepXMBaTb MakCMMasbHY0 LEeHTPOOEeXHY0 cuiy, co3fasae-
MY UCTOYHUKOM 3NEKTPONUTAHNUA. [1Ib3bl U YNIOTHUTENIbHbIE NMPOKAAAKM K HAM AO/DKHBI MPOYHO yAepXunsaTtb
npo6upKK Npu BpaLeHun LeHTpudyrn. LieHTpudpyra AomkHa 6bITb 3aKpbiTa MeTaNIMYECKM IKPaHOM UK KO-
XYXOM Ana obecrneyeHnss 6€30nNacHOCTN NPU BO3HWKHOBEHWUM MOIOMOK. YacToTy BpalleHus rofioBKu rpT,
06/MVH. BbIYMCASAIOT NO hopmyne

rpT = 1337 Jrcfld, (1)

roe ref— oTHocuTenbHaa LeHTpobexHas cuna:
d — gnameTp pasmaxa Mexay KOHLaMU NpOTMBOMOMOXHbLIX NPOGUPOK NPU BPaLLEHUN, MM.
COOTHOLLEHVE MeXAy AnaMeTpoM pasMaxa, OTHOCUTE/IbHOW LLeHTPoGeXHO cunoii refu yactoToli Bpa-
LeHna npueeaeHo B Tabnuue 2.

Ta6nuya 2— Yactota BpaleHUs LeHTpUYru B 3aBUCUMOCTU OT gnameTpa pasmaxa

[AvameTp pasmaxa, km' 1 YacToTa BpaLeHus npu re f- 600 YactoTta BpaueHus npu rc/= 700
483 1490 1610
508 1450 1570
533 1420 1530
559 1390 1500

4> N3mepsitoT Mexay KoHuaMun npoTUBOMOIOXHbLIX MPOGMPOK B MOMOXKEHUN BPaLLEHUS B MUNIUMETPAX.

6.3 TepmocTaT BO B3pbIBO3aLLMLLIEHHOM UCMOMHEHUN KNnacca A Uauv ¢ yaaneHnem napos pacTBOpUTENs,
obecneuvBawLnii nogaepxaHne temnepatypsbl (105 + 3) °C.

6.4 Becbl 4yBCTBUTENMLHOCTLIO 0.5 Mr 4151 B3BELUMBAHWSA XMMUYECKOrO CTakaHa 1 Npobupkn ANs LeHTpudy-
rMpoBaHus BMecTuMocTbio 100 cM3 a Takke Becbl YyBCTBUTENbHOCTLIO 0.1 T 415 B3BELUMBAHWNSA NMPOGLI Macna.

7 PeakTuBbl N MaTepunasbl

7.1 YnctoTa peakTMBOB

Lns ucnbiTaHnii OMKHBI 6bITh NCNOMb30BaHbl peakTUBbl KBanudukauum Y. . a. Ecnm HeT gpyrux ykasa-
HWIA. BCe peakTuBbI AO/KHbI COOTBETCTBOBATL TpeboBaHNAM cneundukaumii KomvteTa no aHamTuyecknum pe-
akTmBaM AMEpPUKaHCKOro XMMWYECKOro O6LLecTBa, B KOTOPOM MX MOXHO MOMyynTh''. MOXHO UCMONb30BaTh
npefBapuTenbHO NPOBEPEHHble peakTUBbI APYroi KBasiudukauum, ecnm YACTOTa peakTuBa He CHuxaeT
TOYHOCTb OnpefeneHus.

7.2 YnctoTta BOAbI

Ecnv HeT gpyrux ykasaHuii, UICNonb3yoT peakTns Bogy Tvna IV no ASTM D 1193.

7.3 H-BytungmataHonamuH [2.2-{6yTunumnHo)anataron] (MpoaynpoxaeHne — BpedeH npu BAbixa-
HUW UM NPOrNaTtbiBaHUN).

7.4 JTaHOn geHaTypupoBaHHbIl, COOTBETCTBYOWMIA hopmyne 30 nnm 3A.

MpepynpexpeHne — BocnnameHsoWmMncs, AeHaTypupoBaHHbI, TOKCUYHBINA.

7.5 MenTtan (MpepynpexaeHne — lMapbl NerkoBocniaMeHsemMble).

7.6 WN3onponunosbilii cnupT (2-nponaHon) (MpegynpexaeHne — BocnnameHsowuiics, geHaTypupo-
BaHHbI. TOKCUYHBII).

7.7 Tonyon (MpepynpexaeHne — Bocnnamersiowuiics. Mapbl BpeaHbl).

" Reagent Chemicals. American Chemical Society Specifications. American Chemical Society. Washington. D.C.
(Xumunueckne peaktusbl. Cneundukauna AMEpMKaHCKOTO XMMMYeckoro obujecTsa. BawnHrtoH, okpyr Konyméus). Mpea-
NIOXEHNA NO NpoBepke peakTUBOB, He BXOASAWMX a CAUCKM AMEpPUKAHCKOro Xxumuyeckoro ob6ujectsa, — cm. Analar
Snandards for Laboratory Chemicals. 8DH Ltd.. Poole, Dorset. U.K. (Uuctele o6pa3ubl Ana nabopaTtopHbiX XMMUKATOB), a
Takxe the United States Pharmacopeia and National Formulary. U.S. Pharmacopelal Convention. Inc. (USPC). Rockville,
MD (®apmakones CLUA v HaumoHanbHbIi hapMakoornyeckuii cnpaBoYHuK).
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7.8 MpOMbIBOYHbIN pacTBOpUTENb

PacTBop Tonyona u cnupTa, nonyyaemblii CMeLIMBaHMEM 0AHOr0 o6bema Tonyona (7.7) c ogHM obbe-
MOM AeHaTypupOBaHHOro ataHona, cootTsetcTBytowero oopmyne 30 unu 3A (MpegynpexgeHne — Bocnna-
MEHSIOLMNIACA. fleHaTYpUPOBaHHbIA, TOKCUYHBIA).

7.9 PacTBOp KoarynsHrta B neHtaHe

K 1 am3 «-neHTaHa (MpepynpexaeHne — BpeAeH Npu BAbIXaHUM WU MporiaTbiBaHUKN) A06aBAA0T
50 cm3 m-6yTunguatamonamuda (MpepynpexaeHne — BocnnameHstowuiica) n 50 cm3 M3onponuioBoro
cnupta (2-nponaHona) (MpeaynpexaeHune — Mockonbky oTpaboTaHHOE Macno 3HauyMTeNbHO U3MeHsieTcs
npy XpaHeHun, To obpasubl cnegyeT UCMbITbiIBATb N0 BO3MOXHOCTU ObICTPO MOCAE yAaseHUss U3 CUCTEMbI
CMasku 1 oTMeuaTb AaTbl 0T6opa Npob6 1 UCMbITaHWA) U MepeMeLlBaloT.

8 Ot6op npob

8.1 OT60p Npo6 — no ASTM D 4057 nnn ASTM D 4177.

8.2 Ecnv ucxofHblii KOHTEiHEP U3rOTOB/IEH U3 HENPO3PAYHOIo MaTepuasna Ui HanosHeH 6osee Yem Ha
3/4. o6paseL, NepeHOCAT B YNCTYIO CTEK/IAHHYI0 BYTbI/IKY BMECTUMOCTbIO HE MeHee YeM Ha 1/3 6onblue obbema
obpasua, a Bce crefbl 0cajka U3 UCXOAHOT0 KOHTeHepa NepeHoCcAT B OYTbINIKYy NyTeM SHEPrMYHOro BCTPSAXM-
BaHWs nopuuii o6pasua B ICXOAHOM KOHTeHepe. O6pasel, oTpaboTaHHOro macna HarpeBatoT (30§ 1) MyH npun
Temnepatype (60 +5) °C n nepemelunBatoT A0 TeX NOP. NOKa BECb 0CAA0K He cTaHeT OAHOPOAHOW B3BECHIO B
macrne. MNoeno nonyyeHus B3BeCK ocagka obpaseL, Uinm COOTBETCTBYIOLLYH a/IMKBOTY (OMNbTPYIOT Yepes CUTO C
pasmepom syeek 150 mkm (Np 100) AN yaaneHus KpynHbIX 3arpsasHSAoLWmMX YacTul,.

NMpumeuaHne 2— YucTblil, Npo3paydHblii, 6e3 BU3yanbHO ONpeAensieMoro ocagka 06pasel, MOXHO He pub-
TpOBaTh.

9 MeTopg A. OnpepeneHune BeLecTB, HEPACTBOPUMbIX B MEHTaHe 1 Tonyose
6e3 KoarynsHTa

9.1 BelyecTBa, HepacTBOpPUMbIe B NEHTaHe

9.1.1 Cywart yuctyto npobupky ans ueHtpudyrnposanus (30 1 1) muH npu Temnepatype (105 1 3) 'C.
OXlaX4alT B IKCUKATOPE M B3BELUMBAKOT C TOYHOCTbLIO A0 1 mr. B3sewwnsatoT (10,0 + 0.1) r noAroTOBAEHHOIO
obpasuya oTpaboTaHHOro Macna B Mpobupke W 3anofiHAT neHTaHom Ao MeTkum 75 cm3 (Mpegynpexpe-
Hne — leHTaH BpeAeH Npu BAbIXaHWN 1 NpornatbiBaHum). Mpobrpky 3akynopvBaloT U BCTPAXMUBAIOT A0 NOY-
yeHus 0AHOPOAHON cMecn. He crnegyeT XpaHUTb CMeCh A0 NOMeLLeHus B LeHTpudyry 6onee 3 u.

9.1.2 YpansioT npobKy 1 CMbIBalOT MEHTAHOM C MCMNO/Ib30BAHWEM MPOMbIBHOW CKNSIHKU C TOHKOW CTpyei
HepacTBOpMMble BellecTBa C NPO6KM 1 [OBOAAT YPOBEHb pacTsopuTensa Ao meTku 100 cm3. YcTaHaBnmBsaoT
NPo6VPKN CUMMETPUYHO MO NPOTMBOMNO/OXHLIM CTOPOHAM LEeHTPUdYr ANns npegoTepalleHnsa ancbanaHca.
Mpn HeYeTHOM KoNMYecTBe NPOGUMPOK NYCTY0 NPOBMPKY 3anO/IHAIOT BOAOKN [0 NOMYyYEHWS MacChl NPOGUPKK C
06pasyom, 4Tobbl ypaBHOBECUTb HeMapHy NPo6upKy, N LeHTPUAYyrnpytoT B TedeHne (20 + 1) MuH co cKopoc-
TbH0, BbIYMC/IEHHO NO 6.2. 4OCTATOYHOM A5 CO3[4aHNA OTHOCMTE NbHO LieHTpobexHow cunbl refot 600 go 700
Ha KOHLax BpaLjatoLmxcsa npobmpok (cMm. Tabnumuy 2). OCTOPOXHO AEKAHTUPYIOT HAA0CAA0UHYHO XNAKOCTb, He
Hapywas v He Aucneprupys ocafok, ocTaBnas B npobupke Ansa ueHTpudpyrmposaHua He 6onee 3 cm3
XUAKOCTW.

MpumeuaHnne 33— C uenblo obecneyeHns 6e30nNacHOCTV Npu 06paLLEHUI C BOCNIAMEHSAIOWUMUCS BELecT-
BaMM MOXHO MCMO/b30BaTh OX/1aXAAEMble UM B3PbIBO6E30MNACHbIE LEHTPUPYTN UM TEPMETUYHO 3aKYNOPEHHbIE T1/b3bl C
BMHTOBLIMU KpbIWKAMU U YNIOTHEHUSAMMU.

9.1.3 Oob6asnsoT B npobupky (10 + 1) cM3 neHTaHa. Pa3pbIXAS0T U NepemeLLmBaoT HepacTBOpUMblE
BellecTBa Ha AiHe Npobupku AN LeHTPUMYrMpoBaHNa YNCTOW XeCTKOW NpoBOoKoli. CMbIBalOT NEHTaHOM B
nNpo6upKy HepacTBOPMMbIE BELLeCTBa, NPUANMLWME K NMPOBOJIOKE, 3aMoHAsA ee [0 MeTkv 25 cm3 Mpobupky 3a-
KynopuBatoT 1 BCTPAXMBAIOT 40 NOMYyYEHUS OAHOPOAHON cMecn. OTKPbIBAKOT NPO6GKY 1 NPOMbIBAOT NEHTaHOM,
[0BOASA YPOBEHb XMUAKOCTU B Npobupke Ao mMeTkn 50 cm3. LieHTpudbyrmpytoT B TeueHue (20 i 1) MuH. U3 npo-
BGUPKM aKKypaTHO CNnBAaKT HAA0CAL0UYHYI0 XNAKOCTb, N3b6eras HapyLleHNs CNost HepPacTBOPMMbIX BELLECTB Ha
OHe.

9.1.4 TlosTOpAlOT Npoueaypy no 9.1.3.

9.1.5 Cywart npobupky ans LeHTpudyrmposaHnsa ¢ ocagkom B TeyeHune (30 1) MvH nNpu Temneparype
(105 «3) °C. oxnaxpgaloT B 3KCMKaTope U B3BELUMBAKOT C TOYHOCTbIO A0 1 M.
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9.1.6 Mpn 601bLLIOM KOIMYECTBE 0cajka BO3MOXHO pa3bpbi3rvBaHve npy nomMeLLeHnu Npobupkn B Tep-
MocTaT HenocpeACTBEHHO U3 LeHTpUdyrn. B Taknx cnydasx ocafiok nepes noMeLLeHneM B TepMocTaT MOXHO
4acTUYHO BbICYLUNTbL MPW TeMnepaType OKpYxatoLleil cpedbl WK cnerka noBbILLEHHON Temneparype.

9.2 BeuwecTBa, HepacTBopuMble B ToNyone

9.2.1 OcaxpaloT 1 LeHTpUyrnpytoT BeLlectsa, HepacTBopuMble B NeHTaHe, no 9.1.1—9.1.4 u3 ceexe-
ro obpasua oTpaboTaHHOro Macna, Ho He cyluaT HepacTBOPKMbIE BellecTBa B NPobupke ANSA LeHTpUdyrmpo-
BaHUS.

9.2.2 fo6asnsawT (10 ¢ 1) cM3CcnMPTOTO/YO/IbHON CMecu. PaspbIxnsioT U nepeMeLLnBalT YNCTOl Xec-
TKO NPOBOJIOKONM HepacTBOPUMbIE BellecTBa Ha AiHe NPOBUPKN AN LeHTpudyrnposaHns. CMbiBalOT Haun-
LuMe Ha NPOBOJIOKY HepacTBOPMMble BelecTBa B NMPO6GUPKY AOCTATOYHbIM KONMYECTBOM CNUPTOTONYONbHOM
cMmecw, 3anonHas ee [0 MeTkv 25 cM3. 3akynoprsatoT NPOGUPKY 1 BCTPSAXMBAIOT A0 06pa30BaHNs OLHOPOAHOM
cmecu. OTKpbIBAKT NMPOOKY M CMbIBAKOT C Hee CNMPTOTO/YO/IbHOV CMEChI0 NPUAWMLINE HEpPacTBOPUMbIE Be-
LecTsa B Npobumpky, A0BOASA 06 Mt 06bem Ao 50 cm3 LieHTpudpyrmpytoT B TedeHue (20 + 1) MuH. [lekaHTupyoT
npo3pauHsblii pacTeop, co60as8 OCTOPOXHOCTb, YTOGbI HE HapyLWWNTb 0CaAoK.

9.2.3 TloBTOPSAIOT Npoueaypy NPOMbIBKM N0 9.2.2, 3aMeHAA CIMPTOTO/TYO/IbHYI0O CMEChb TO/yOsIOM.

9.2.4 Cywatocagfok(6011) muH npu Temnepatype (105 + 3) °C. oxnaxaatlT B 3KCUKaTope 1 B3BeLUMBa-
0T C TOYHOCTbIO A0 1 Mr.

10 MeTtopa B. OnpeaeneHne HepacTBOPUMbIX BELLECTB, Koarysimpyemblx
B MEHTaHe 1 Tonyone

10.1 HepacTBopuMble BelecTBa, KoarysmpyemMmble B NeHTaHe

MpoBoaaT ucneiTaHua no 9.1.1 n 9.1.2, 3a uckNo4eHmem Toro, 41o B 9.1.1 BMECTO NeHTaHa UCMnonb3yloT
pacTBop KoarynsiHTa B neHtaHe (7.9). [Baxbl NPOMbIBAIOT OCAA0K NEHTAHOM, cyllaT W B3BeLUMBAOT Mo
9.1.3—9.1.5.

10.2 Ecnun u3BeCTHO, YTo 06paseL, cCoAepXUT BOAY UM Ha NPUCYTCTBIE BOAbI YKa3blBaeT BSA3KUIA 0Cafok,
onpejeneHvie NOBTOPSAOT Ha obpasue, BbICYyLLEHHOM NpY HarpeBaHuu Ao TemnepaTypbl (105 £ 3) °C B OTKPbI-
TOM CTaKkaHe.

10.3 HepacTBOopuMble BelWecTBa, Koarysimpyembie B Tosyose

MpoBogAT ucnbiTanus no 9.1.1 n 9.1.2, 3a ucKNoYeHmeM Toro, 4To B 9.1.1 BMECTO NeHTaHa UCMosb3yT
pacTBOp CMecu koarynsHTa B neHTaHe (7.9). [1BaxAbl NpoMblBalOT 0cafok neHTaHom no 9.1.3 1 9.1.4. npombI-
BalOT CMMPTOTO/TYO/IbHOW CMECHIO 1 TO/TYO/I0M, CyliaT U B3BeLLMBaKT no 9.2.2—9.2.4.

11 BbluncneHusi

11.1 BbIYMCNAIOT COAEPXKaHNe HepacTBOPMMbIX BellecTB. %. B 0TpaboTaHHOM Macse no gopmyne
HepacteBopumble Belectsa = 10 (B-A). 2)

roe B — macca BbICyLIEHHbIX HEPACTBOPMMbIX BELLECTB U NPOBUPKN A5t LLEHTPUGYTMPOBaHUS, T;
A — macca 41CTOl, cyxoii Npobupkn ANa LeHTpudyru, T.

12 MpoTOKOM UCMbITAHWIA

12.1 MMpwv npoBefeHUN MCMbITaHWi No meTomy A (pasgen 9) perucTpupyloT cofepxaHne BelecTs, He-
pacTBOPUMbIX B NMEHTaHe, U BeLLecTB, HepacTBOPUMbIX B TO/yON1e, B NPOLEHTAX.

12.2 Mpwv npoBegeHun UcnbiTaHuii No metogy B (pasgen 10) perncTpupyroT cofepxaHne HepacTBopu-
MbIX BELLLeCTB, Koary/iMpyemMsblx B NeHTaHe, U HepacTBOPUMbIX BELLECTB, Koary/impyemMblxX B TO/lyosie, B NPOLEH-
Tax.

12.3 CopepxaHune HepacTBOPMMbIX CMOJ UK KOAry/impyeMbiX HepacTBOPUMbIX CMOJT 418 MeToga A vnm
B nonyuyator, BbluMTasa cofgepxaHve HepacTBOPUMbIX BELLECTB B TONYO0/1e U3 COAEPXaHUA HepacTBOPMMbIX Be-
LLIeCTB B MeHTaHe.

13 lMpeunsnoHHOCTb U CMeLleHne

13.1 TMpeun3snoHHOCTb

[Na OUEHKN NPMEMIEMOCTH Pe3y/bTaToB C A0BEpPUTE/IbHOV BEPOATHOCTLIO 95 % UCMOMbL3YIOT Creayto-
e KPUTEPUU.
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13.1.1 MNoBTOpsieMOCTb (CXOAUMOCTb)

PacxoxzeHne pe3ynbTaToB ABYX NOC/NeA0BATENbHbIX UCTbITAHUIA, NOMYYEHHbIX OAHUM M TEM Xe onepa-
TOPOM Ha OAHOW 1 TOW Xe annapaTtype Npu NOCTOSHHbIX Pabo4nx yCnoBMAX Ha MAEHTUYHOM UCMbITYEMOM Ma-
Tepnasnie B TeuyeHue A/IMTENIbHOTO BPEMEHW MpW HOPMasbHOM W NPaBW/IbHOM BbIMOSIHEHUN METOAA, MOXeT
npesbIllaTh 3HAaYeHUs, NpuBeAeHHble B Tabnunuax 3 n 4. TONbLKO B 0gHOM cnyyae u3 20.

13.1.1.1 MosTopsieMOCTb AN MeToAa A (BellecTBa, HepacTBOpMMble B NeHTaHe) u MeToaa B (Hepac-
TBOPVMbIE BeLLecTBa, Koaryimpyemble B NeHTaHe) npueegeHa B Tabnumue 3.

Ta6nunya 33— MNoBTopsemocTb 4na mMeToaoB A n B

CoflepxaHne HepacTBOPUMbIX BelecTs. % macc. MoBTOpAemMoCTb. % macc
OT 0.0 go 1.0 ekntou. 0.07
Cs. 1.0 10 % oT cpefHero 3HavyeHus
13.1.1.2 MoBTOpsieMOCTb AN MeToAa A (BelecTsa, HepacTBOpuMble B ToNyosie) u metona B (HepacTso-

puMble BellecTBa, koarympyemsle B TOlyosnie) npusegeHa B Tabnuvue 4.
Ta6nwuya 4 — MNoBTopsemocTb ANA mMeToAaoB A n B

CpepHeaprMeTUHeckoe 3HaUYeHne CoAepXaHus

MoBTopsiemocTb. % macc/'
HepacTBOPUMbIX BeLLECTB. % macc.

0.1 0.068
0.2 0.097
0.3 0.120
0.4 0.140
0.5 0.150
0.6 0.170
0.7 0.180
0.8 0.190

n>MpeynsnoHHOCTb BblYUCIeHa No hopmyne
MosTopssemocTb = 0,21677".

raoe Y— BewecTtBa, HepacTBOpMMbIe B TOJyOsle, UIN HEPACTBOPMMbIE BelecTBa, KoaryimpyemMbie B TONyosie.

13.1.2 Bocnpou3BoAMMOCTb

PacxoxgeHne pe3ynbTaToB BYX €4UHNYHbIX 1 HE3aBUCUMbIX UCMbITaHWA, NOTyYEHHbIX Pa3HbiMU onepa-
Topamu. paboTallWwmmmn B pasHbiX 1abopaTopusax, Ha MAEHTUYHOM UCMbITYEMOM MaTepuane B TeYeHue Asum-
TeNbHOro BPEMEHW NPU HOPMaslbHOM U MPaBU/ILHOM BbIMO/IHEHUN METOoAa, MOXET MpeBbillaTb 3HAYeHus,
npusefeHHble B Tabnnuyax 5—7, ToNbKO B O4HOM cnyyae n3 20.

13.1.2.1 BocnponssogvmocTb Ana metoda A (BellecTBa, HepacTBOpUMbIe B NeHTaHe) 1 metoga B (He-
pacTBOpVMble BellecTBa, koarympyemble B NeHTaHe) npueegeHa B Tabnuue 5.

Ta6nuya 5 — BocnponussogumocTb Ana metofos A u B

CopepxaHue HepaCTBOPUMbIX BELLECTB. % macc. BocnpounssogumocTb. % macc.
OT 0.0 go 1.0 eknou. 0.10
Cs. 10 15 % oT cpefHero 3HavyeHuns
13.1.2.2 BocnpoussoanmocTb Ans metoda A (BelwecTsa, HepacTBOPMUMbIE B TONyOsie) NpuBefeHa B T1ab-

nuue 6.
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Ta6bnunya 6 — BocnponssogumocTb A4Nna meTtoga A

CpepHeapumeTnyeckoe 3HaueHne cogepxaHuns

o BocnpownsgognmocTb. % macc/'
HEepacTBOPUMBIX BELeCTB. % Macc.

0.1 0.14
0.2 0.20
0.3 0.24
0.4 0.28
0.5 0.31
0.6 0.34
0.7 0.37
0.8 0.39
0.9 0.42
1.0 0.44
11 0.46

/I Mpeun3noHHOCTb BblYMCIEHA N0 opmyne
BocnpoussognmocTtb * 0.441 A77.

roe /4— copepxaHue BewWwecTs, HEPACTBOPUMbIX B TONYONe.

13.1.2.3 BocnpoussogmmMmocTb Ans metoga B (HepacTBopuMble BelecTBa, Koarynmpyembie B TO/1yose)
(cMm. npumeyaHwue 4) npusegeHa B Tabnuue 7.
MpumeyvyaHne 4 — HeypgoBneTsopuTenbHas MexnabopaTopHas Npeyn3noHHOCTb (BOCNPOU3BOANMOCTb) Me-

ToAa B (HepacTBOpuMble BeljecTBa, koarynpyemblie B TO/yosie) He NO3BONSAET €ro NCNoNb30BaTh ANA CPABHEHUS pe3y/b-
TaToB MeXn1abopaTopHbIX UCMbITAHWIA.

Ta6nunua 7— BocnponssogumocTb Ans metoga B

CpepHeapudgMeTUyeckoe 3HauYeHne CofepxaHus

BocnponssognmocTb. % mMaoc.Al
HepacTBOPUMbIX BELLECTB. % Macc.

0.1 0.30
0,2 0.43
0.3 0.53
0.4 0.60
0.5 0.68
0.6 0.74
0.7 0.80
0.8 0.86
0.9 0.91
1.0 0.96
11 1.00

Al TpeLn3noHHOCTb BblUMCAEHa No opmyne
Bocnpoussogumoctb = 0.441

rae /a— cogepxaHue HepacTBOPUMbIX BELWECTB, KOAryMpyeMbix e Tonyone.

13.2 CwmeweHune

Mpoueaypa no HacToALEeMY METOAY UCMbITaHUA HE UMEET CMELLLeHUSA, T. K. COAepXaHne HepacTBOPUMbIX
BelecTB B NpoueHTax Nno Mmacce MOXHO onpeaesinTb TO/IbKO B TEPMUHAX HacToALlLero metoga UCTMbITAHWIA.
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Mpunoxexnne OA
(cnpaBoy4HOE)

CBefleHNa 0 COOTBETCTBUM MEXrocyaapCTBEHHbIX CTaH4apToB
CCbI/TOYHbLIM CTaHA4apTam

Ta6nuua [OA1

O603HaueHne 1 HaMMeHoBaHVe CreneHb O603HauYeHVe N HaMeHoBaHue
CCbI/IOYHOTO CTaHAapTa COOTBETCTBUA MEXTOCYAapCTBEHHOIO CTaHaapTa
ASTM D 1193—06 (2011) Cneuundmkayus Ha pe- - .

aKkTue Boay

ASTM 0 4057—2012 MNpakTuka py4HOro otbopa — .
npo6 HedpTU M HepTenpoyKTOB

ASTM D 4177—95 (2010) MpakTuka aBTOMaTU- — °
yeckoro otbopa npo6 Hed TN 1 HehTeNnpoayKTOB

* COOTBETCTBYIOL N MEXIOCYAapCTBEHHbI CTAHAAPT OTCYTCTBYET. [l0 ero yTBepxXAeHns peKoMeHAyeTcs Ucnosb-
30BaTh NepPeBOJ Ha PycCknil S3blK JAHHOTO cTaHAapTa. MepeBoj faHHOro cTaHAapTa HaxoauTcs B ®efepasibHOM WH-
thopmaynoHHOM (hOHAE TEXHUUYECKUX pPerfaMeHTOB U CTaHAapToB.
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Kntouesble crioBa: OTpaﬁOTaHHble CMa304Hble Macna, onpeaeneHne cogepxaHud, HepacTBopuMble BellecTBa
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