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Mpeaucnosune

Llenv v npuHumnel ctangaptnsaumm B Poccuiickon ®efepaunn yctaHoBneHsl PegepanbHbiM 3aKOHOM
oT 27 gexabps 2002 r. Ne 184-®3 «O TeXHMYECKOM PerynmpoBaHnm», a npasuna NpMMeEHeHNs HauoHarnbHbIX
ctaHgapToB Poccuiickon ®eagepaumm — FOCT P 1.0—2004 «CtaHgapTtusaumsi B Poccuiickonn degepaumn.
OCHOBHbIE NOMNOXEHUS»

CBegeHusi o cTaHpapTe

1 NOOIOTOBJIEH ®epepanbHbiM rOCYAapCTBEHHBIM YHUTAPHLIM Npeanpusatuem «Bcepoccuinckun
Hay4HO-MCCrieaoBaTeNbCKU LEHTP CTaHdapTM3auum, nHdopmMaummn n ceptudmrkaummn Cbipbs, Matepuanos u
BewectBy (Pryr «BHALICMB») Ha ocHOBe COBCTBEHHOIO ayTEHTMYHOIO NEPEBOAA Ha PYCCKUIA A3bIK CTaH-
AapTa, yKa3aHHOro B MyHkTe 4

2 BHECEH YnpaBneHuem TEXHUYECKOrO perynMpoBaHus 1 ctaHgaptusaumumn degepanbHoro areHTcTea
Mo TEXHUYECKOMY PErYNIMPOBaHMIO U METPOSIOrN

3 YTBEPXOEH W BBE[EH B JENCTBMUE Mpukasom deaeparnbHOro areHTCTBa no TeXHUYECKOMY pe-
rynnMpoBaHuio n metponorum ot 24 aekabpsi 2010 r. Ne 1124-ct

4 HacTtoswwmi ctaHgapT naeHtnyeH craHgapty ACTM [ 7328—07 «CtaHgapTHbI MeTog, onpegene-
HWs1 OOLLLEro 1 NOTeHLManNbHOrO HEOPraHNYeCcKoro cyrnbdarta 1 06LLero HeopraHM4Yeckoro xnopuaa B TONnB-
HOM 3TaHose MOHHOW XpoMaTorpadmen ¢ ncnonb3oBaHMeM BOAHOIO Brpbicka obpasua» (ASTM D 7328—07
«Standard test method for determination of total and potential inorganic sulfate and total inorganic chloride in
fuel ethanol by ion chromatography using aqueous sample injection»).

HaunmeHoBaHWe HacTosLwero ctTaHaapTa U3MeHeHO OTHOCUTENbHO HAMMEHOBaHUS YKa3aHHOro cTaHaap-
Ta ACTM gnsa npueegeHus B cootBetcteue ¢ FTOCT P 1.5—2004 (nogpasgen 3.5).

[Mpy NpMMEHEHMN HacTosLLEro cTaHAapTa peKOMEHAYETCS UCNOMb30BaTb BMECTO CChINTOYHbIX CTaHAap-
TOB COOTBETCTBYHLLME UM HaLMOHanbHble CTaHaapTbl Poccuiickon degepanmm n MeXrocyaapCTBeHHbIE CTaH-
[apTbl, CBEAEHUSA O KOTOPbIX NPVUBEAEHbI B JOMONHUTENBHOM NpunoxeHun JA

5 BBEJEH BINEPBbIE

WHgbopmauyusi 06 usMeHeHUsIX K HacmosiweMy cmaHdapmy rnybrnukyemcs 8 exxe200H0 us0agaeMoM UH-
opMayuUoHHOM ykazamerie «HauyuoHanbHble cmaHOapmbl», @ MeKcm U3MEeHEeHUl U Morpasok — 8 exeme-
CA4YHO u3dasaeMbiX UHGhOPMaYUOHHbIX yKa3amensix «HayuoHanbHble cmaHOapmbl». B criyyae nepecmompa
(3amMeHbl) uru omMeHbl Hacmoswe2o cmaHoapma coomeemcmesyrouwee ygedomeHue 6ydem onybrukoeaHo
8 eXXeMecsiYHO usdasaeMoM UHOPMayUOHHOM yka3amere «HayuoHansHele cmaHOapmbl». Coomeemcmay-
rouwjasi uHghopmauusi, yeedomrieHUe U meKcmbl pa3Meu,aromesi makxe 8 UHGhopMayuoHHOU cucmeme obuje2o
ronb308aHuUsi — Ha oguyuanbHoM calime @edeparnibHO20 a2eHmMcmeaea Mo MexHUYeCKoMy peayuposaHuro U
mMempornoauu 8 cemu VIHmepHem

© CraHgaptunHdopm, 2012

Hacrosawun CTaHOapT HE MOXET ObITb MONMHOCTBLIO UM YACTUYHO BOCNpon3BeOeH, TMpaxxnposaH 1 pac-
NPOCTpaHEH B Ka4ecTBe O(*)I/ILI,I/IaJ'IbHOFO nsgaHus 6es pas3peLlieHna dJe,u,epaanoro areHTcTea no TeXxHN4ecKo-
MYy perynmpoBaHuto 1 MeETPOornm
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HAUMWOHANBbHBIU CTAHOAPT POCCUUNCKONW OEQOEPALUNMU

TOMJMBO 3TAHOJIbHOE

OnpeneneHne oGLiero 1 NOoTeHUNaNbLHOro coaepXXaHusi HeOpraHU4YecKnUx cynbgaToB
1 oGLliero cogepXxaHusi HEOPraHU4YeCKUX XrOPMAOB METOAOM MOHHOW XpomaTtorpadum
C Ucnonb30BaHMEM BOAHOrO Brpbicka oGpasua

Fuel ethanol. Determination of total and potential inorganic sulfates and total inorganic chlorides by method of ion
chromatography using aqueous sample injection

Data BBegeHusa — 2012—07—01

1 O6nacTtb NpUMeHeHUusA

1.1 Hacrtoawwmn ctaHgapT ycTaHaBnmBaeT METOA onpeaeneHns obLLero n noTeHuManbHOro CoaepkaHus
HeopraHM4yeckux cynbdaToB 1 obLLEro coaepxaHns HeopraHNYeCcKMX XIopnaoB MOHHOW XpomaTorpaduen B
BOAHOM 1 ©6€3BO4HOM AEHATYpPMPOBaHHOM 3TaHOSE, KOTOPbIV MPUMEHSIIOT B KAY€CTBE MOTOPHOMO TOMMMBA.

MeTog npegHasHadeH Onis aHanms3a npob sTaHona, cogepxawmx ot 0,55 go 20,00 mr/kr obwmx He-
opraHmnyeckux cynbgartos, oT 4,0 go 20,0 mMr/kr noTeHUManbHbIX HeopraHuyecknx cynbdgartoB u ot 0,75 go
50 mr/kr HeopraHM4ecKknx xropuaos.

1.2 B HacTosiLLeM cTaHAapTe Bce 3HAYeHusi NpUBEAEHbI B eAnHuuax namepenust CA.

1.3 B HacTosLEeM cTaHAapTe He NPefyCMOTPEHO PAaCcCMOTPEHME BCEX BONPOCOB obecnedeHuns 6esonac-
HOCTU, CBSA3aHHbLIX C ero npumMeHeHueM. lMonb3oBaTenb HacTOSALWEro cTaHdapTa HeceT OTBETCTBEHHOCTL 3a
YCTaHOBIIEHNE COOTBETCTBYIOLLUX NPaBWM MO TEXHWKe 6e30MacHOCTU 1 OXpaHe 340POBbSA, a TakkKe onpene-
nsieT LenecoobpasHoCTb NMPUMEHEHMST 3aKOHOAATENbHbLIX OFPaHUYEeHWU Nepeq ero Mcnonb3oBaHuem. Ons
obecneyeHusa 6e3onacHOCTM HEOBXOAMMO NONb30BATLCA MMEKLLMMUCH NEPEYHsIMU OaHHbIX 06 onacHoCTH
BELLECTB, peaKkTMBOB 1 MaTepunarnos.

2 HopmaTtuBHbI€ CCbINKU

B HacTosiLLEeM CTaHaapTe NCMoMnb30BaHbl HOPMATUBHLIE CChIMKW Ha crieaytolme ctaHaapThl'):

ACTM [ 1193 TexHuueckune ycnoBus Ha peaktms — Bogy (ASTM D 1193, Specification for reagent
water)

ACTM [ 4052 Metop onpenenenns ninoTHOCTU U OTHOCUTENBHOW MIOTHOCTM XUOKOCTEN C NMOMOLLIbIO
anekTpoHHoro nrnotHomepa (ASTM D 4052, Test method for density and relative density of liquids by digital
density meter)

ACTM [ 4057 PykoBogcTBO Mo py4yHOMy oTOopy npob Hedtn n HedptenpogyktoB (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)

ACTM [ 4177 PykoBogcTBO MO aBToOMatMyeckomy oOTOopy npob HedTM U  HedTenponyKkToB
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)

ACTM [ 5827 AHanua oxnaxgatollen XngKkocTu ABuratens Ha xmopug v gpyrye aHuOHbl METOOO0M
noHHon xpomatorpacmm (ASTM D 5827, Test method for analysis of engine coolant for chloride and other
anions by ion chromatography)

1) [Ins yTouHeHus cobinok Ha cTaHaapTel ACTM ucnonbayitte cait ACTM www.astm/org unm o6patuteck B Criyx6y
nogaepxku knmeHtoB ACTM: service@astm.org. B nHdopmaumoHHom Tome ExerogHoro cbopHuka ctaHgaptos (Annual
Book of ASTM Standards) o6pawanTtech k cTpaHuue CBoaka AOKYMEHTOB CTaHAApPTOB HA CTpaHuULE canTa.

U3paHne ocpuumansbHoe
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ACTM [ 6299 PykoBOACTBO ANsi MPUMEHEHUS] CTaTUCTUYECKMX METOOOB 0becneveHms KadyecTsa npu
OLEHKe XapaKTepUCTMK cUCTeMbl aHanuTnyecknx namepenun (ASTM D 6299, Practice for applying statistical
quality assurance techniques to evaluate analytical measurement system performance)

ACTM [1 6792 Cwuctembl ka4ecTBa B UCTbITaTeNbHbIX TabopaTopmsax HedpTeNPOaYyKTOB M CMa304HbIX Ma-
Tepuanos (ASTM D 6792, Guide for quality system in petroleum products and lubricants testing laboratories)

ACTM [ 7318 Metoq onpeneneHust obLiero HeopraHM4eckoro cynbgata B 3TaHOMe C MOMOLLbHO
noteHumomeTpuydeckoro TutposaHus (ASTM D 7318, Test method for total inorganic sulfate in ethanol by
potentiometric titration)

ACTM [ 7319 CraHpapTHbIi MeTof onpeneneHns obLuero 1 noteHumnansHoro cynbgara u HeopraHu-
4YecKOoro xropuga B TOMSMBHOM 3TaHONE MOHHOW XpomMaTorpadumen npsMbiM BBOAOM WU NOAABIIEHNEM MOHOB
(ASTM D 7319, Standard test method for determination for total and potential sulfate and inorganic chloride in
fuel ethanol by direct injection suppressed ion chromatography)

MCO/CEH 15492 3taHon B Ka4yecTBe KOMMOHEHTa CMeLLeHUs Ans HedptenpoaykToB. OnpeneneHune He-
opraHunyeckux xropuaos. Metog nonHon xpomatorpadgun (ISO/CEN 15492, Ethanol as a blending component
for petrol — Determination of inorganic chloride — lon chromatography method)?)

3 TepMuHbI U onpeaeneHus

B HacTosem cTaHgapTe NpMMEHEHbI CriefytoLimMe TEPMUHbI C COOTBETCTBYOLLMMM ONpeaeneHUsMU:

3.1 HeopraHu4yeckun xnopwupg (inorganic chloride): Xnopua, KOTOpbI NPeACTaBnAeT COOON COMsHYHO
KMCMOTY, MOHHbIE COMW 3TOW KUCIOThI UM UX CMECH.

3.2 HeopraHuueckui cynbdart (inorganic sulfate): Cynbgarcogepxallee coeanHeHne, KOTOpoe Npea-
CTaBrnsieT cOOOWN CEPHYHO KNCMOTY, MOHHbIE COMW 3TOW KUCIOThbI UMM X CMECH.

3.3 noTeHumanbHbIN cynbdat (potential sulfate): Obwasn cepa, npucyTcTytowasa B Nnpobe, kotopas
OyLeT OKMCNATLCA 4O HEOPraHNMYECKMX CyrbdaToB B NPUCYTCTBUN OKUCTTUTENS.

3.4 obwmn cynbdart (total sulfate): CoegmHenne, cogepxallee HeopraHM4eckui cynbar, npeacras-
neHHoe B Npobe Bo BpeMsi aHanu3a, 6e3 o06paboTkm okucnmTenem.

4 CywHocTb MeToaa

4.1 [Ins onpegenennst obLiero cogepxaHnsi cynbdaTtoB 1 Xnopuaos HebornbLuon o6bem npobel ncnaps-
0T JOCYyXa N BOCCTaHaBNMBatoT OO HavarnbHOro obbemMa npobbl AEMOHN3MPOBAHHON BOAOW, a 3aTEM BBOAAT B
WOHHbIN XpoMaTorpad, COCTOALLNA N3 MIOHOOOMEHHOW KOMOHKM, YCTPOMCTBA A1 NO4aBMNEHNsI MOHOB U AeTekK-
TOpa NpPOBOAUMOCTMU.

[ns onpegeneHns noTeHUManbHbIX CyrnbdaToB Hebonblwon obbeM Npobbl McnapsiT Jocyxa U BOC-
CTaHaBNMBalT A0 HayarnbHoro o6bema npobel pactsopom 0,90%-HOM nNepeknucu Bogopoaa B BOAE, a 3aTeM
BBOOAT B MOHHbIV Xpomatorpacd. NoHbl pa3gensaoTcs Ha OCHOBE UX CPOACTBA K LIeHTpaM MOHHOro obmMeHa Ha
WMOHWNTE NpY COOTBETCTBYIOLLIEM CPOACTBE MOHUTA A5 AAHHOIO 3M0eHTa (pacTBopuTens). YCTpOMCTBO Anis Mo-
[aBneHns NOHOB YBENUYMBAET YYyBCTBUTENbHOCTbL METOAA aHann3a Kak 3a CYeT yBenuyeHus npoBoguMOCTHU
aHanM3Mpyemoro BEeLLEeCTBa, TaK M 3a CHET YMEHbLUEHMS MPOBOAUMOCTY 3MtoeHTa. C ero NOMOLLBHO SITHEHT U
aHanMaMpyemoe BELLECTBO Takke NpeBpaLlalTCca B COOTBETCTBYOLLME BOAOPOAHbIE (DOPMbI KUCINOT. AHMOHBI
B BOOHOM Npobe KONMYEeCTBEHHO ONpeaenstoT NyTeM UHTErPUPOBAHUSA X CUTHANOB, a UX COAepXXaHune onpe-
OensoT No KanMbpoBOYHOW KPMBOW, MOSTyYEHHOW METOAOM BHELLHEro ctaHaapTa. CogepaHme Kaxgoro noHa
paccyMTbIBaOT B MUInMrpaMmax Ha Kybudeckuii geuumetp. CTtaHgapTel Ais KanMbpoBKM rOTOBAT U3 COOT-
BETCTBYIOLLMX COMnen, pactBopeHHbIX B Boge. ObLiee n noTeHumanbHoe cogepXaHue cynbdaTtoB 1 XNopraos
MOXeET ObITb NepecynMTaHo B MUMNIUTPAMMbl Ha KAMOrpaMmM Mnocrie M3MepPeHUs MioTHOCTM NepBOHaYanbHON
npoosl.

4.2 AHanornyHble MeTOAbl onpefeneHus xnopugoB u cynbdatoB uanoxeHol B8 ACTM [0 5827,
NCO/CEH 15492 n ACTM [0 7319, npymeHAeMbIX Ansi 3TaHona ¢ UCnonb30BaHMeM MOHHON Xpomartorpadum
¢ npsimbim BBogoM, B ACTM [1 7318 — ansa cynbdatoB npy NOTEHLMOMETPUHECKOM TUTPOBAHUU CBUHLIOM.

2) HacTosimMii METOR UCTbITaHWI HAXO4UTCS Noa topucamkumen Komuteta ACTM 02 no HedbTenpoayktam u cma-
304HbIM MaTepmanam 1 nod koHtTponem Mogkomuteta [02.03 no anemMeHTHOMY aHanuay.

2
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5 Ha3Ha4yeHue U NnpuMeHeHune

5.1 CynbaTbl U xnopuabl MOryT ObITb OBHapPYXeHbl B OTNOXEHUSAX, 3abusatoLwmx punsTp, 1 B OTMO-
XEHUSAX TONMMBHOIO NHXeKTopa. Bo3MOXHOCTb MCNONb30BaHUSA KOMMOHEHTOB TOMNMMBA W rOTOBbLIX TOMMMB 3a-
BMCUT OT COAEepXaHus cynbdaToB 1 XNOpuaoB.

5.2 O6uiee 1 noTeHumanbHoe cogepxaHne cynbgaToB, a Takke obLiee cogep)xaHue XropuaoB, onpe-
AensemMble HacTOALMM METOAOM, MOXHO MCMOMNb30BaTh ANs OLEHKU MPUroAHOCTM KOMMOHEHTOB 6eH3nHa B
KadecTBe ToNnMBa 4159 aBTOMOOUMbHbLIX ABUraTenen BHyTPEHHErO CropaHus.

6 Mewarwme hakTopbl

6.1 Mewarowee gencreme MOryT okasaTb BellecTBa C BNmM3KMMmN 3HaYEHUAMN BPEMEHN YOepKMBaHUS
B MIOHHON XpomaTorpadun, B 0COGEHHOCTM €CNM OHU HAXOAATCS B 60MbLUMX KOHLEHTPALUMSAX MO CPaBHEHUIO C
onpeaensieMbiM BellecTBoM. PasbasrneHne npobbl MCNOMb3YIOT OS5 CHDKEHUS UK YIyYLlEeHUst pa3peLueHuns
oT Hanbornee CUNbHO NEPEKPbIBAIOLLMXCS MUKOB.

6.2 lNpoBan HyneBOW NMHUKN Ha XpoMaTorpaMme 13-3a BblAeneHnsa Bogbl (MepTBbIi 0ObEM CUCTEMbI —
oTpuvLaTenbHbIV MWK, MOKa3aHHbIN Ha pUCyHKe 1) MOXET Bbi3BaTb NOMEXW B paboTe HEKOTOPbIX MHTErPaTOPOB.
O6bIYHO Mpu onpedeneHny XNopuaoB 1 CynbgaToB NpoBan HyNeBOW JIMHUM U3-3a BOObl HE MOXET Bbi3blBaTb
TPYOHOCTEN, MOCKOMNbKY MUKM XITOPUOOB M CynbdaToB BbIXOAAT 3HAYUTENBHO MO3XKE OTPMLATENBHOMO NMuka
BOObI.

MpoBogumocTb, MKCM/CcM

25
24—
23
22—
21—

20

3
A 4 5 6 7
19_ 1 1 { 1 AI I/\I ]j\l I/\I
I [ | I I I I I I I I I I I
3 4 5 6 7 8 9 10 11 12 13 14 15 16
Bpemsi yaepuBaHusi, MUH

1 — dropug; 2 — xnopug; 3— HuTpuT; 4— Gpomuna; 5 — Hutpar; 6 — doccat; 7 — cynbdat

PuicyHok 1 — TunoBasi xpomMaTorpamMmma VOHOB pacTBopa, coepallias 1 Mr/am3 pasnuyHbIX aH1OHOB B BofE

6.3 Ona YCTaHOBJIE€HHbIX ClefoBbIX KONMMYeCTB Xnopunaos U Cyﬂbd)aTOB, onpegendemMblX HaCTOAWNM
MeToaomMm, NoMexXn B pa60Te xpomaTorpacba MOryT ObITb BbI3BaHbI 3arpAa3HeHnem n3genuin n3 cTekna, antoex-
Ta, PeakTnBoB U T. M. Cne,qyeT cobnogaTb OCO6le OCTOPOXHOCTb, 4YTOObl MakCcMMarbHO CHU3NUTb 3arpasHe-
Hus. Ona npenorspaLleHnda 3arpa3HeHna r|p06|:| pekomMmeHOYyeTCA NCNOoJ1b30BaTb HEONYAPEHHbIE Nep4YaTKun.

7 Annapatypa

7.1 Becbl aHanuTtudeckue ¢ npegenom Baselumsanusa o 2000 r, ¢ ToyHocTblo B3BewwmBaHus o 0,01 1.

7.1.1 Becbl aHanuTuyeckme c npegenom B3gewwmvBaHus Ao 100 r, ¢ TOYHOCTbIO B3BELUMBAHUA [0
0,0001 r.

7.2 Wkad cywmnbHbI Ans cywkn cynbdara HaTpusa 1 xnopuga Hatpus, obecnevnBaroLLmin Temnepa-
Typy (110 £ 5) °C.
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7.3 DKcukaTtop, cooepKallnii CBEXUIA aKTUBMPOBAHHbLIN CcuUMKarenb (MM paBHOLEHHbIN OCYLUUTENL), C
WHOMKATOPOM codep)KaHus Bnaru.

7.4 TIneTKkn nnn namepuTenbHble CpeacTBa AN NepeHoca XnaKocTh, COOTBETCTBYOLLME Kraccy A Ansg
CTEKMSIHHbIX NUMETOK, NOAOOHbIE M MITM aBTOMAaTUYEeCKMe MUNETKM NepemMeHHoro obbema ¢ 0gHOpPa3oBbIMM
HaKOHEeYHVKaMM 13 NONMNponuieHa.

7.4.1 Wnpwvu NnacTUKOBbIN OOHOPa3oBblii BMeCTUMOCTbIo 10 cMm3, He 06si3aTenbHO ¢ hUnLTPOM pas-
mepom nop 0,2 MKM (He JOMmKeH cogepkaTb Xnopuapl U cynbdarhbl).

7.5 Konbbl MepHble knacca A BMECTUMOCTLIO 1 am3 n 10 cm3.

7.6 XpomaTtorpad MOHHbI — aHanuTU4YecKasi cucteMa co BceM He0OXoanMbIM BCOMOraTenbHbIM 000-
pyaoBaHVEM, BKITHOYAs LUNPULbI, KONTOHKKU, YCTPOMNCTBO A8 NOOABMEHNsSI MOHA 1N OETEKTOP.

7.6.1 Cuctema BBoaa, cnocobHas oTémpath 25 MkamS ¢ TouHocTbIo Gonee 1 %.

7.6.2 CucTtema HacocHasi, cnocobHas nogaBaTb MOTOK XMAKOW doasbl co ckopocTbio 0,5 1 1,5 cM3/MUH,
C TOYHOCThIO Boree 5 %.

7.6.3 KornoHka npeaBapuvTenbHas Ans 3aWwuTbl aHaNMTUYECKOW KOMOHKM OT CUMbHO YAEPXUBAEMbIX
KOMMOHEHTOB. Jlydyllee pasgerneHne nonyyatT C yBENMYEHNEM YMCra TEOPETUHECKUX TaperokK.

7.6.4 KomnoHka, pasgenstoLiasa aHMoHbl, obecrneunBatoLlas yooBrneTBOpMTENbHOE pasfeneHe aHanu-
31pyeMbIX BellecTB (pncyHok 1).

7.6.5 YCTpoWCTBO NOAABMEHNst aHMOHA — MUKPOMEMOpaHHbI NoAaBUTENb U NogobHbIN emy. Ycnell-
HO MCMONb30BaHa B YCTPONCTBE KAaTMOHOOOMEHHas KOroHKa B BO4OPOAHOM dhopme, HO Tpebytoasa no mepe
HeobXoaMMOCTU nepmnogn4eckon pereHepauun. KonoHka cryXMT MHOUKaTOPOM BbICOKON (DOHOBOM NPOBOAU-
MOCTU U CHWDKEHWS CUTHana aHanM3npyemoro BeLLecTBa.

7.6.6 [leTeKTop NPOBOAMMOCTU Manoro o6bema (MeHee 2 MKAMS) 1 HWU3KOTO MOTOKa C TeMnepaTypHOii
KOMneHcauunen n nuHerHbiM ananasoHoM (o1 0 go 1000 mkCwm/cm).

7.6.7 WNHTerpatop vnn cucrtemMa nporpammHoro obecneveHns gns obpaboTku xpomarorpadmyeckmx
OaHHbIX, CNOCOBHas N3MepsATb NMOLLAaAM MUKOB 1 3HaYEHUSI BpEMEHN YOEepXKMBaHMS, a TakKe KOPPEKTUPOBaTb
OaHHble B COOTBETCTBUU C HYNEBOW NTIMHUEN XpOMaTOrpaMmei.

7.7 lNMepyaTkn HeonygpeHHbIe ANA NPOBEAEHNS UCTbITAHWUIA.

7.8 Brok antoMuHUEBbI pa3orpeBaeMblii, CNOCOBOHbIM HarpeBaTbCsl 40 Temnepartypbl 65 °C, ¢ yrny0-
NEHVAMN ANS yaepXaHUs CTEKMAHHBLIX (PrakoHOB BMECTUMOCThI0 15 cm3, nossonstowmii 06ayBaTh asoTom
pasMeLLleHHble NpoObI.

7.9 ®nakoHbl CTEKNSIHHBIE C BUHTOBOI KPbILLKOW BMECTUMOCTbIO 15 cm3.

8 PeakTuBbl

8.1 YuncroTa peakTnBoB. MIcnonb3yloT peakTuBbl X. Y. U 6onee BbICOKON YNCTOThbI AMs1 NPUFOTOBEHUS
BCeX Npob, cTaHAapTHbIX PACTBOPOB, AMIIOEHTOB U PAcTBOPOB AN pereHepaumn. Ecnu HeT apyrnx ykasaHum,
TO CYMTAETCH, YTO BCE PeaKTMBbl COOTBETCTBYIOT TEXHUYECKMM yCrioBuaM KomuTeTa no aHanmMTU4eCcKumM peak-
TMBaM AMEPUKaHCKOro xummyeckoro obiiectsad). MoxHO UCMonb30BaTh Apyrie Knacchl BELLECTB, eCni ycTa-
HOBIMEHO, YTO PeaKkTUB AOCTAaTOYHO YMCThIN U NPU €ro UCNOMNb30BaHUN HE CHUXKAETCH TOYHOCTb U3MEPEHUSI.

8.2 YucrtoTa Boabl. Ecnn HET Apyrux ykasaHuin, TO MCNOMb3YHT BoAdy flabopaTopHOro HasHayeHus (Boaa
4. a. a.) knacca |l no ACTM [0 1193. [Ina npuroToBNEHMS 3Mt0EHTA N ero XpaHeHUss HEOBXOAMMO BbINONHATb
TpeboBaHMs MHCTPYKUUKN MO 3KCNyaTaumm MOHHOMO Xpomartorpada 1 NoCTaBLUMKa KOMOHKN (HanpuMmep, no
dunsTpauum, gerasauum n T. n.).

8.3 NcxoaHbin BydepHbin pacTBop. Vcnonb3yembli pacTBOp 3M0eHTa 3aBUCUT OT CUCTEM U UCMOfb-
3yeMbIX aHanMTUYECKMX KONMOHOK (CneayeTt obpaTtuTbCs K NPOM3BOAUTENIO Npubopa 1 KonoHkK). [ins xpomaTo-
rpammbl, NMpeacTaBneHHo Ha pucyHke 1, MCNONb3yOT cneayoLwmi BydepHbli pacTop antoeHTa: 1,7 MM 6u-
kapboHata HaTpusa (NaHCO3) n 1,8 MM kap6oHata HaTpus (Na,CO5). B mepHoit konbe Tuna A BMECTUMOCTbIO
1 am3 pacTBOpsIOT B BoAe NabopaTopHOro HasHaveHust (2,8563 + 0,0005) r NaHCO5 u (3,8157 + 0,0005) r
Na,CO; 1 gosogAt nabopaTtopHoi BOAOW A0 HyxHOro obbema. Pasbaenswor 100 cM3 3TOro UCXOAHOTo
pacTBopa nabopaTopHoii Boaoit 4o 2000 cm3 ans nonyyeHus koHeuHoro paboyero pacTBopa antoeHTa. [py-
rme obbeMbl MCXOOQHOrO pacTBOpa MOXHO MPUrOTOBUTb, UCMOMb3yS COOTBETCTBYIOLLME COOTHOLUEHUSI peak-

3 Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, D.C. (Xumnyeckne
peakTuBbl. TexHNYeckme ycrnoBust AMEPUKaAHCKOIro XMMMYeckoro obLiectsa, BalwmHrroH, okpyr Konym6us). Mo Bonpocam npoBepkun peak-
TUBOB, HE BXOASALLMX B CNNCKN AMEPUKAHCKOro XuMmuyeckoro obLiectsa, cM. Analar Snandards for Laboratory Chemicals, BDH Ltd., Poole,
Dorset, U.K. (UncTbie obpasupl Ans nabopaTopHbix XnuMukaToB), a Takxke the United States Pharmacopoeia and National Formulary, U.S.
Pharmacopoeial Convention, Inc. (USPC), Rockville, MD. (®apmakones CLUA 1 HaumoHanbHbI hapMakonornyeckuii CnpaBoYHUK).
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TMBOB. Heobxoammo cobnogate cneyunanbHble yKasaHus NoCTaBLLMKa MCMONb3yeMOW KOMOHKM AN OaHHOro
pacTtBopa. AnbTepHATUBHbIV PAcTBOP MOXET BbITb NPUOOPETEH Y KOMMETEHTHOIO NOCTaBLLMKA.

8.4 PactBop nogaBuTens Ans MeMOpaHHOrO YCTPOMCTBa MOAABIEHMS MOHOB — CepHas Kucnota
0,025 N. B MepHyto konby BMecTumocTbio 1 AM3, conepsxallyto npumepHo 500 cm3 Boapl (4.4.a.) OCTOPOXHO
no6asnsoT 13,7 cM3 XMMUYECKM YNCTOI CEPHOIA KUCMOTbI (OTHOCUTENbHAS NNOTHOCTL —1,84).

MpenynpexaeHne — Npu aTom OyaeT ob6pa3oBbIBaTLCHA OYEHb ropsayun pacteop. Nepen pasbasneHu-
em ao obbema 1000 cm3 pacTBOp HeobxoammMo oxnaanTb. He gonyckaetca o6aBnaTh BOAY K KOHLEHTPUPO-
BaHHOW CEpHOW Kncnorte.

PacTBop pa36asnsioT 1o o6bema 1000 cm3 Bogoii (4. 4. a.) M MapkupytoT ero kak 0,5 N cepHoit KUCMoThbl.
PasGasnsitot 100,0 cm3 aToro KOHUeHTpaTa go 2000 cm3 BozoM (4. 4. a.) ANst NonyYeHus KOHeYHOro paboyero
pacTBopa, NPMMEHSAEMOrO AA NoAaBneHnst noHa. [lpyrne o6beMbl MICXOQHOMO pacTBOpa MOXHO MPUroTOBUTD,
MCMornb3ysi COOTBETCTBYHOLLME COOTHOLLEHMS peareHToB. Heobxoammo cobnogate cneuunanbHble yKasaHus
0N AaHHOro pacTBopa OT NOCTaBLLMKA UCTONb3YEMOIN KOITOHKM.

8.5 Cynbdat HaTpus 6e3BOAHbIN, X. Y., MUHUManbHast Yictota — 99 %.

MpepynpexaeHne — V3berante nonagaHna BHyTpb. He noaseprante 6e3 HEOOGXOAMMOCTHN BHELLUHEMY
BO3ENCTBMIO.

8.6 Xnopwug HaTpus, peakTnB knacca ACS (AMeprKaHCKOro XMMm4eckoro obLecTsa) X. Y., MUHUMarnb-
Has Ynctota — 99 %.

8.7 3OTaHon, AeHaTypuypOBaHHbIA METaHOMOM, Krnaccudukaumm 3A nnm aTaHomn rMCcToNorMyeckoro Kade-
CTBa, 6e3BOAHbIN, AeHATYPUPOBAHHBIN 3TUMNaLeTaToM, METUNN300YTUNKETOHOM UM MPAMOTrOHHbLIM GEH3MHOM.

I'Ipep,ynpemneHMe — OrHeonaceH, TOKCUY€EH, MOXET ObITb BpeOHbIM Unn NpmueBecTun K netasibHoMy mnc-
xogy npu yﬂOTpGGJ'IEHVIVI BHYTPb U BObIXaHUWN. W3berarite nonagaHusi Ha KOXY.

8.8 PactBop nepekncu sBogopoaa 30%-Hbin.
8.9 A30T razoobpasHhbiin ¢ 06beMHoM gonen asota 99,99 %, He cogepXallni yrnesogopoa0B.

9 MpuroTtoBneHue cTaHAApPTHLIX PacCTBOPOB

9.1 UcxopHble pacTBOPbI

9.1.1 UcxoaHblii pacTBop cynbdara (npumepHo 2000 mr/am3)

MomeltatoT 5 r 6e3BogHOro cynbdara HaTpus B CylumbHbIV WwKkadg npu Temnepatype 110 °C He me-
Hee 4YeM Ha 1 4, oxnaxgalT K XpaHAT B aKCUKaTope. TuwatensHO B3BeLwnBatoT 2,96 r 6e3sBogHOro cynsgarta
HaTPVsi C NOrPeLLHOCTLIO 40 0,1 Mr 1 NepeHOCST B MepHyto konby BMecTUMocTbio 1 am3. [Ins pacTBopeHus
cynbdata HaTpua gobasnsatoT Boay knacca |l u goBogdart 4o HyxXHoro oobema.

PaccumnTbiBalOT KOHLEHTpaLWIo CyrnbaTta B pacTBope, Mr/aM3, no cdopmyrne

McxoaoHbin pactBop cynbgara = Na,SO, - 0,6764 - (1000 mr/r)/1 ams, (1)

rae Na,SO, — macca Na,SO,, pacteopeHHoro B 1 Am3, r;
0,6764 — copepxaHue cynbgara B Na,SO,, % macc.

MOXXHO MPUrOTOBUTEL UCXOAHBIN PacTBOP ApYroro obbema npu NCnonb30BaHNN COOTBETCTBYOLLMX COOT-
HOLLEHWIN peaKkTNBOB.

9.1.2 UcxoaHblii pacTeBOp xnopuaa (npumepHo 2000 mr/gm3)

MomewatoT 5 r 6e3BogHOro xropuaa HaTpus B CyLWUmbHbI Wkad npu temnepatype 110 °C He meHee
4yeM Ha 1 4, OXNaXxZarT N XPaHAT B 9KCUKATOPE.

TwarteneHo B3BeLwmBatoT 3,30 r 6€3B804HOIO Xopuaa HaTpus ¢ norpeLHocTbio Ao 0,1 Mr u nepeHocAT B
MepHyto konby BMecTUMOCTbI0 1 AM3. [Inst pacTBOpeHus cynbdaTa HaTpus 4o6asnsioT Boay knacca |l n goso-
AAT 0 HYXHOro o6bemMa. PaccunTbIBaIOT KOHLEHTPALMIO Xopuaa B pactBope, Mr/am3, no coopmyne

Wexopmbiit pactBop xnopuaa = NaCl - 0,6068 - (1000 mr/r)/1 am3, (2)

rae NaCl — macca NaCl, pactBopeHHoro B 1 am3,
0,6068 — comepxaHue cynbdara B Na,SO,, % macc.
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MOXXHO MPUrOTOBUTE UCXOA4HBIN pacTBOp Apyroro obbema npu NCnonb30BaHUN COOTBETCTBYIOLLMX COOT-
HOLLUEHNN peakTUBOB.

9.2 CtaHpapTHble pacTBOpbI Xnopuaa v cynbgara B Boage

[na nonyvyeHus CTaHAapTHOrO pacTBOPa HY>KHOW KOHLEHTpauuMum B MepHyr Konby nomelyarT Boay
knacca |l, ucxogHble pacTBopbl Cynbdara v xnopuaa n 4oBoasT obbem Ao 1 am3 B cooTBeTCTBMM C Tabnn-
uen 1. CtaHOapTHble pacTBOPbI FOTOBAT KaxKabI MecsL,.

Tabnuya 1 — lNpuroToBneHne cTaHAapTHLIX PacCTBOPOB xnopuaa v cynbdara B Boge knacca |l

CTaHAapTHbIVI pacTBop cyan)aTa n xnopwuaa, Konunyectso MCXOOHOro pacrteopa Konnyectso MUCXOQHOro pacTteopa
Mr Xrnopuaa un cyan)aTa (Ka)K,ElOFO) B 1 ,ElM3 BOAbI xnopuaa, CM3 cynbd)aTa, CM3
Tonbko CI~ 50 25,00 —
20,0 10,00 10,00
10,0 5,00 5,00
5,0 2,50 2,50
1,0 0,50 0,50
0,5 0,25 0,25
0,3 0,15 0,15

9.2.1 VcxogHble pacTBopbl xnopuaa v cynbdarta, NpUroToBrneHHble B cooTBeTcTBUM € 9.1, nobasnsior
KONMMYeCTBEHHO B KOMNOYy 1 NepeMeLurBatoT ¢ Bogou kracca |l konn4yecTtBeHHO B COOTBETCTBUM C Tabnuuen 1.
Heobxogmmo ToYHO M3mepsaTe 0O6beMbl MCXOAHbIX PAcTBOPOB cynbdarta v xnopuaa, JobaBnseMbix B Konoby,
1 npu goBegeHun obbema go 1,00 am3 Bogoi knacca Il KoHueHTpaumu cynbdaTa 1 xropuaa Kaxaoro ctaH-
[iapTHOrO pacTBOpa, Mr/AM3, BLIMMCASAIOT Mo hopMynam:

Cynbdat B craHgaptHom pactsope = V,C,/V, (3)

roe V, — obbem ncxoaHoro pacteopa cynbdara (Hanpumep, Tabnuua 1, rpadpa 3), cm3;
C, — KOHUEHTpauusi NICXOAHOTO Cyrnbarta B COOTBETCTBUM C dhopmyroi (1), mr/am3;
V — KOHeYHbIh 06beM CTaHaapTHOro pacTeopa, cM3;

Xnopug B ctaHgaptHom pacteope = V,C/V, 4)

rae V,, — o6bem 1cxodHoro pacteopa xnopuaa (Hanpumep, Tabnuua 1, rpada 2), cm3;
C, — KOHLEHTpaLmsa MCXOAHOrO X/iopyaa B COOTBETCTBUM C pOpMyrion (2), mr/ams;
V — KOHeuHbI 06beM cTaHaapTHOro pacTeopa, cmS.

9.2.2 KpaTHble 1 ApobHble 3Ha4YeHWs pacTBOPOB No Tabnuue 1 MOXHO MCnonb3oBaTh AfS NPUroToBne-
HUSA pas3nNMYHbIX CTaHAAPTHbIX PacTBOPOB, a hopMynbl (3) 1 (4) NCNONb3yHOT ANS pacdeTa KOHUEHTPaUMi noHa
B CTaHOapTHOM pacTBope.

MpumeyaHue — MoxXHO UCMONb30BaTL ansTepHaTMBHbIE NMEIOLLMECS B MPOAaXe CTaHA4apTHbIE PacTBOPbI As
KanvGpoBKW NpU YCNOBUM, YTO PaACcTBOPbI OTHOCATCS K MEPBUYHBLIM CTAHAAPTHLIM PacTBOpaM, UM CEPTUCDMLMPOBAHHbBIE
CTaHaapTHble 06pasLbl, He codepxallme ApYriX aHanu3upyemMbix BELLECTB.

9.3 PacTtBop nepekucu Bopgopoaa 0,90%-Hbin

TwartensHo otéupatoT nunetkon 3,0 cm3 30%-Horo peakTUBa Nepekncy Bogopoaa B MepHyo Konody Bme-
ctumocTbio 100 cm3. [loBoasiT Bofoit knacca Il o HY>XHOro obbema.

MpnmevaHne — lNepekncb Bogopoaa pasnaraetcs B BOAHOM pacteope, noatoMy ceexuin 0,90%-Hbi pactBop
rOTOBAT €XXeaQHEBHO.

10 Kanu6posBka

10.1 TOTOBSIT MOHHBINM XpoMaTtorpad B COOTBETCTBMM C MHCTPYKUMAMM NpousBoauTens. B HacTosiwem
CTaHAapTe He MPUBOOATCS HUKakue cneumdudeckne napameTpbl, MOCKOMNbKY pasdHoe obopynoBaHue Tpeby-
€T pa3HbIX yCTaHaBNMBaeMblX NapameTpoB AN 3MN0eHTa, CKOPOCTM NoToka 1 npnbopa. KanmbpytoT NOHHbIN
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Xpomartorpad He MeHee YeM Ha NATU YPOBHSAX KOHUEHTpauui cyrnbdarta u xnopuaa, HaunmHas oT YPOBHS He-
CKOIbKO BbilLE Npeaerna AeTeKTUPOBaHNA, U B AarnbHenweM B obnacTtu, onpegensitowen pabounini ananasoH
aHanuaunpyembix Npo06. KoHLeHTpaumm ncnornb3yemblx KannmbpoBOYHbIX PAaCTBOPOB AOSMKHbI ObITh B Npegenax
OXMOaeMoro ananasoHa aHanmampyembix Npo6. OanH unu Gonbliee YNCno CTaH4APTHBIX PACTBOPOB UCMOSb-
3yI0T ANS NPOBEPKU NIMHENHOCTU KannbpoBOYHOro rpadumka.

10.1.1 Tvnu4yHble yCNOBUS MOHHOWM XpoMaTorpadumn (yCrnoBus, UCNOMb30BaHHbIE MPW NOTyYEeHUU XPo-
MaTorpamMm Ha pucyHke 1):

CKOpPOCTb notoka — 1,5 cM3/MuH;

o6beM netnu gosatopa — 25 Mkam3;

CKOpPOCTb NOTOKa Ans nogaeneHus noHa — 2,0 cM3/MUH.

10.1.1.1 B coOTBETCTBUMN C UHCTPYKLMSMU MPOU3BOAUTENSA MOXHO MPOBOAUTL aHanu3 B APYrux ycrio-
BMAX. BaxxHO, 4TOObI OKOHYaTENbHAA XxpomaTorpaMmMa CoAepKana nukn xnopuaa v cynedara, pa3geneHHble
00 HYNeBOW NMHUK, Kak NpMBeAEHO Ha pucyHke 1. ECnn KOMMNOHEHTbI NPUCYTCTBYHOT B 3HAYUTENbHbBIX KONMYe-
CTBax, TO Apyrne aHMOHbI MOTYT NPENSITCTBOBaTL M3MEPEHUIO XITopuaa 1 cynbdara.

MpnmeyaHne — O6beM NeTnu fo3aTtopa MOXHO MEHATb B 3aBUCMMOCTU OT €MKOCTW KOMOHKU, YyBCTBUTENb-
HOCTM 1 Opyrnx hakTopoB Npu COOTBETCTBUM PYKOBOACTBY MO 3KCMyaTaummM MOHHOTO Xpomatorpada v nHdopmavimm no
060opynoBaHUIO, UCMONb3yeMOMyY AN NPOBEAEHUSI UCMbITAHNUS.

10.1.2 TpadukM aHANUTUYECKON KanMOPOBKM OOMKHbI ObITb MOMyYeHbl Ha OQHOW LUKane AeTekTopa,
4YTOObI NPEAOTBPaTUTL BNNSHUE Aperda Ha BUA KPUBOW.

10.2 padumk aHanNUTUYeCKon KannbpoBKN HEOOXOAMMO NPOBEPATL EXXEQHEBHO MUY Nepes NPpoBEAEH-
eM aHanmaa npoobl, YTOObI y4eCTb U3MEHEHNS B CUCTEME, KacatoLmecs pasgeneHms, KanubpoBK/ 1 YyBCTBU-
TENbHOCTY; 3TO ABMSIETCA YaCTbi0 MPOBEPKM Ka4YeCcTBa npoLecca namepennn (cm. pasgen 14).

10.3 KanubpoBouHble rpadukm cynbgarta u xnopuga Heobxoanmo NOBTOPSATL Nocne nboro nameHe-
HWSA pacTBoOpa 3NEHTA MOHHOTO Xpomatorpacda (8.3), YToObl BHOBb YCTAHOBUTb 3HAYEHNE BPEMEHUN YOEPXKU-
BaHWS MOHOB 1 CTENeHb pasaeneHus.

10.4 U3mepeHne cTaHAAPTHbLIX PAaCTBOPOB AJ1si KarlMbpoBKU

BBoasT 25 MkaM3 Kaxgoro KanubpoBOYHOro pacTBOpPa, NPUFOTOBIIEHHOMO Mo 9.2, B UOHHbIN XpoMaTo-
rpad n n3mepsioT NnoLwaam NMKoB, COOTBETCTBYHOLLUMX MOHaM cynbdaTta u xnopuaa. loHHasa xpomatorpamma
kanubpoBouHoro pacTeopa 1 Mr/am3 nokasaHa Ha pucyHke 1 (Apyrue aHNOHbI, ECII OHW NPUCYTCTBYIOT, ByayT
3MMPOBaATLCS, Kak MoKa3aHo Ha PUCYHKe 1).

10.5 CTtpodaT kanmbpoBoYHbie rpacdumkn cynbdarta v xnopuaa, oTknagbiBas eavHULbl Nnowaan nuka um
KOHLeHTpauun cynbdara v xnopuvaa.

Mcnonb3yloT NUHENHYIO perpeccuto Ansg onpeneneHnsa Haunydwen kanmbpoBoYHOM npsMon. Kaxabii
rpadouk SOMmKEH UMETb KOIPPULMEHT KOppeNnaLMn, NoTyYEHHbIN METOLOM HaUMEHbLUNX KBa4paToB, PaBHbI
unu 6onee 0,99 (pucyHkn 2 1 3). aKkTop OTKNVKA ONIA KAKOOro MOHa R ABNAETCA HAKIIOHOM NPAMOW NNHWUK
KanubpoBo4HOro rpaduka (MF/,qM3/ep,VIHVIleI nnowaan).

KoHueHTpaumsa cynedara, MKr/cM®
120

100 /A
80 /
60

o o
N

<

0 T | I T T
1 2 3 4 5 6
Mnowapak nuka cynbgara

y=21,264x

R2=0,999

PucyHok 2 — TunuyHbIn kannbpoBoYHbIN rpaduk cynbdaTa
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KoHueHTpaums xnopuaa, MKr/CM3
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100 /4
80 /
60
/
40 /
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0 | I | | I I |
1 2 3 4 5 6 7 8
Mnowaape nuka xnopwaa
y=13,491x
R2=0,9973

PucyHok 3 — TvnuyHbIn kanubpoBOYHbIN rpacduk xnopuaa

MpumeyaHune— Ecnn koaddurumneHT koppenauum rpadmka Ansg 3Ha4eHUin noLLaan nnka, NOCTPOEHHbIN METOo-
[OM HaumeHbLUMX KBaapaTtoB, coctasnget meHee 0,99, To npnbop 1 kKanMbpoBOYHbIE PACTBOPLI AOMKHbI ObITb NPOBEPEHDI
Ha BO3MOXHOCTb OLLMOOK, 1 NpU HEOOBXO0AMMOCTU KannbpoBKy NOBTOPSAIOT, HAa4YMHaa ¢ pa3gena 9.

11 MNMpoBeneHne UcnbiTaHUN

11.1 Tpobbl otbupatot B cootBeTcTBUM ¢ ACTM [ 4057 nnu ACTM [ 4177. MNpo6bl AomkHbl 6biTe XO-
poLlo nepemeluaHsl Ang obecneyeHus nx ogHopopHocTw. lNpeacTaButensHas YacTb Npobbl AOMmKHA ObITb
oTobpaHa B kavecTBe obpasua ns aHanuaa. [pobbl AomKHbI ObiITb 0OTOGPaHbI NPeaNOYTUTENBHO B CTEKMNAH-
Hbl€ WITN NOMNU3TUIEHOBLIE KOHTENHEPLI C KPbILWKaMu, obecnedvBaoLuMmn XOPOLLYIO repMeTn3aLmio, UCKI-
yarowyto ncnapeHve. KoHTteriHepbl Ang npod He AOMKHbI cogepxaTb Kakmx-mbo OCTaTOYHbIX CyrnbdaToB
nnn xnopuaos. Ecnv KoOHTENHepb! BbINy OYULLEHBbI U NPOMbITEI OBbIYHOM BOAOWN, NX HEOBXOAMMO TLLATENBHO
NpoMbITb BOAOW Knacca |, a 3ateM nepeg Ucnonb30BaHMEM BbICYLUNTb.

11.1.1 TwaTteneHo nepemelunBaloT Npobbl B KOHTENHEPAX HEMOCPEACTBEHHO neped oToéopomM npobbl
ONS UCMbITaHNS.

11.1.2 Mpobbl MOXHO aHanNM3MpoBaTb PasfernibHO Ha codepXaHue obLWKMX U NoTeHLManbHbIX cynbda-
TOB WM OOQHOBPEMEHHO Ha TO 1 Apyroe, a Takke Ha obwue xnopuasbl.

11.2 TOTOBSIT MOHHBLIV XpomMaTorpad B COOTBETCTBUN C MHCTPYKUMSMU NPOU3BOANTENS.

11.2.1 YcTaHaBnMBalOT paBHOBECKE CUCTEMbI MPU Nodade antoeHTa B TedeHne 15—30 MUH Jo JocTuxe-
HWUS1 YCTONYMBOWN HYMNEeBOW NUHUN.

11.3 VcnbiTaHne Ha MOHHOM XpomaTorpadye NPOBOAAT B COOTBETCTBUM C UHCTPYKLMSIMU NPOU3BOANUTENS.

11.4 OnpepeneHue o6wWwmx cynbdaToB U XJIOPULOB

11.4.1 [Jo6aBnsitoT To4HO 2,00 cM3 UCMbITYyeMOoii NPobbl 3TaHOMa B YNCTLINA, BbICYLLIEHHbINA, TAPUPOBAaH-
HbIN CTEKMSHHBIN (PNAKOH BMECTUMOCTbIO 15 cM3 CO CHATOI YNNOTHSIOLLEN KPbILLIKOVA.

11.4.2 TMomeLatoT oriakoH C KPbILLKOW B HarpeBaemblvi 6nok npu temnepatype 65 °C n o6gysatoT ycra-
HOBMBLUMMCS NOTOKOM rasa (a3oTta) BOKpyr onakoHa co CKOPOCTbIO OT 2 A0 3 cM3/MUH. Mpoby NOMHOCTLIO Bbi-
cywmnBatoT B TedeHne 5—10 muH. Nocne NnonHOoro BbICyLIMBaHUS 4OCTalOT OakoH U3 Harpeesaemoro 6noka u
oxnaxgaroT 40 kKoMHaTHow TemnepaTtypbl 60 °F — 80 °F.

MpumeyaHune—MOXET COXpaHUTbCSA HebonbLLOe KONNMYecTBo HedTSHOro ocTaTtka u3 OeHaTtypupoBaHHOro ata-
Hona. Ecnn ocTtatok npeactaBnsieT cobori TOHKYIO MNEHKY, 3TO HE BNNAET Ha pe3ynbraTt ncnbITaHWm, NOCKOJIbKY BCe KOInu-
4eCTBO Cyﬂb(baTOB 1 Xnopmaos B HEM 6y,c|,eT QKCTparmpoBsaHoO B BOOHYO cbasy.

11.4.3 [o6asnsioT TouHo 2,00 cm3 Boapl knacca |l B BbicyLleHHyo npoby. 3akpbiBatoT (rakoH ynnoT-
HSIOLLEN KPbILLKOM U 3HEPrMYHO BCTPSAXMBAIKOT €ro 40 PacTBOPEHUS BCEW TBEPLOM COMMN.
11.4.4 BBogsT nony4veHHbI pacTBOP B MOHHBIM XpoMaTtorpad B cootsetcTaum ¢ 11.6.
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11.5 MoTeHumanbHbIe cynbdaTbl

11.5.1 [o6aBnsitoT TouHO 2,00 cM3 UCnbITyeMoii Npobbl 3TaHOMa B YNCTbINA, BbICYLIEHHbINA, TAPUPOBAaH-
HbII CTEKMNSAHHBINA PNIaKOH BMECTUMOCTbIO 15 CM3 CO CHATOMN YMIOTHAIOLLEN KPbILLKOW.

11.5.2 lNMomewwatoT dnakoH ¢ Npobon B HarpeBaembIvi 6riok npu Temnepatype 65 °C 1 o6ayBatoT ycTa-
HOBMBLUMMCS MOTOKOM rasa BOKpyr chriakoHa. lMpoby BbicywmBatoT B TedeHne 5—10 muH. Nocne nonHo-
ro BbICyLUMBaHUA ONakoH BbIHUMAKOT M3 HarpeBaemoro Groka 1 oxnaxaarT A0 KOMHATHOM TemnepaTypbl
60 °F — 80 °F (cm. npumevaHune k 11.4.2).

11.5.3 [Job6asnsatoT TouHo 2,00 cm® 0,90%-Horo pacteopa nepekucn sogopoaa (9.3) Bo onakoH ¢ Bbl-
CYLLEHHbIM 0bpasLoM. 3aKkpbiBaOT (IakoH YMIOTHALWEN KPbILUKOW U SHEPTMYHO BCTPSAXMBAKOT hrakoH oo
pacTBOpPEHMWS BCEW TBEPLOM COSMN.

11.5.4 BBOOAT NOMyYeHHbIV pacTBOP B MOHHbLIW XpomaTtorpad B COOTBeTCTBUM C 11.6.

11.6 BeogsaT 25 mkam3 pacTtBopa obpasua, nony4eHHoro no 11.4 n 11.5, B MOHHbIN XpomaTorpad, us-
MEePSIOT NIoLwanm NUMKoB, COOTBETCTBYOLLIME MOHAM XINTOPUAO0B U CyNbgaToB.

11.7 Ecnv KOHUEHTpaumMs aHMOHa, NPeaCcTaBrsoLWero MHTepec, NPeBbILLAET MakCMMarnbHOe 3HaYeHne
ONs1 KanMBpPOBOYHOIO pacTBopa, pa3baBnsAoT COOTBETCTBYOLLIMM 00pa3om pacTBOp NpoObl AeHaTypupOBaH-
HbIM 3TAHOIOM, COAEPXKaLLMM HEM3MEPUMO Marioe KONMYecTBO cynbdara unm xnopuaa, U noBTopsaoT name-
peHuve. YUnTbIBatoT Npu pacdeTe dakTop pasbasneHus cynbdara B npobe ataHona v BbIYMCHAIOT Koadhduum-
eHT pas3basneHus F no chopmyne

F=V/V, (5)

rae V; — o6bem KOHe4YHOro pacTeopa, cm3;
Vi — obbem nepBoHavasnbHoM Npobbl 4o pas3basnexHus, cm3.

12 O6paboTka pe3ynbLTaToB

12.1 KoHueHTpaumio cynbgatos unu xnopuaos B npobe ataHona C, mr/am3 (Mkr/cm3), BbIMUCASAIOT MO
dopmyne
C = AR;F, (6)
rae A — nnowanb nNMka aHWoHa Ha MOHHOWM XpoMaTorpaMme B COOTBETCTBUU C 11.6, yCNOBHbIE €ANHNLLbI;
R; — daktop oTknuka kanubposo4Horo rpaduka no 10.5, (Mr/uM3)/e,qv|H|/|u,b| nnowaau;
F — koadduumneHT pasbdasneHus [cM. dopmyny (5)], paBeH 1,0 npu oTCyTCTBUN pa3baBneHus.

12.2 EanHnubl obbema (Mr/aM3) MOXKHO NepeBecTn B eauHULbl Macchl (Mr/Kr), UCMONb3ys MMOTHOCTb
OeHaTyppOBaHHOIO 3TaHona, NPUCYTCTBYHLLENO B Npobe, B COOTBETCTBMM C oopMyron (7). MNnoTHOCTb AeHa-
TYpPMPOBaHHOrO 3TaHomna d Npu KOMHATHOW TeMnepaTtype MoXeT 6biTb onpegeneHa no ACTM [ 4052.

Cynbdart (mr/kr) = Cynbedar (mr/am3)/d, (7)

rae d — NNOTHOCTb A€HaTypUPOBAHHOTO 3TaHona, r/cms.

13 OTver

13.1 OGOLwwee coaepxaHue cynbdaToB U XJIOPUAOB

PesynkTaTthbl onpeneneHnst o6LIero cogepXaHus Xxnopuaos 1 cynbdaToB AOMKHbI ObITb NpeacTaBneHbl
€ TovHocTbto Ao 0,1 mr/kr ansa npo6, cogepalumx 6onee 3,0 mr/kr, n ¢ TodHocTbio Ao 0,01 mr/kr ans npoo, co-
aepxawmx meHee 3,0 Mr/kr. Mpu 3TOM A0MKHO BbITh Yka3aHo 0603HaYeHMe HACToSLLEro cTaHdapTa.

13.2 CopepkaHue NoTeHUManbHbIX CynbgaToB

Pe3yanaTb| onpeneneHna coagepXaHua noteHunarnbHbIX CyJ'Ib(baTOB OOJTKHbI ObITb npencraerieHbl C
TouHOCThI0 A0 0,1 mr/kr anga npo®, cogepxatumx 6onee 8,0 mr/kr, n ¢ TouHocTbio Ao 0,01 mr/kr gnst Npo6, co-
aepxawmx meHee 8,0 mr/kr. Mpu aToM A0MmKHO BbITh Yka3aHo 0603HaYeHMe HacTosLWEro cTaHaapTa.
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14 YnpaBneHue kavyectBoMm (QC)

14.1 TMopTBepXKaalT XxapakTepucTnkn npubopa nnv metoda UCMbITaHWUN, aHann3mpys ogHy unu 6onb-
Lee Yyncno nNpob AN KOHTPOMs nocrie Kaxaow kanubpoBkn U He MeHee 1 pasa B AeHb B AanbHewnwem. Ha-
npuMep Noaxoasiym obpasLoM ANA KOHTPOMs MOXeT ObiTb oTAernbHas npeacraBuTenbHas npoba ataHona
(X1.5, npunoxeHne X1), KoTopas MHOrOKpaTHO NMpOaHanM3nupoBaHa B COOTBETCTBUM C MpoLEedypon no pas-
aeny 11. OTu pesynbsTaTtbl UCNOMb3YOT ANs MOCTPOEHUSA KOHTPOMbHOW KapThl MPU NPOBepKe CTaTUCTUYECKON
CTabunbHOCTU CUCTEMBI, Kak npuBegeHo B X1.3.

14.1.1 Mpobbl ANA KOHTpons MoryT 6biTb MPUrOTOBMEHbI HA BOAHOW OCHOBEe. BogHble anukBoOThbl UC-
XOAHbIX cynbgaTta 1 xnopuaa aobaensioT B Boay knacca |l B cooteeTcTBUM ¢ Tabnuuei 2 B 1 am3 pacTeopa.
KoHueHTpauumn NOHOB BbIYMCASIOT B COOTBETCTBUM C chopMynamu (8) u (9). KoHTponbHble Nnpobbl, nonyyaemblie
no Tabnuue 2, aHanusnpyoT B COOTBETCTBUM C NpoLedypamMu, NpuBeAeHHbIMU B pasgene 11. 3Ty pesynsraThbl
NCNOMb3YIOT ANS NOCTPOEHUS KOHTPOSBHOM KapTbl NPU NPOBepKe CTaTUCTUYECKON CTabunbHOCTU CUCTEMBI B
cooTBeTcTBUM € X1.3.

CynbaT B cTaHaapTHOM pacTeope (Mr/am3) = VaCa10‘3, (8)
roe V, — obbem ncxoaHoro pacteopa cynbata (Tabnuua 2, rpada 4), cm3;
C, — KOHUeHTpauus ncxoaHoro cynbdara [dopmyna (1)], mr/am3.
Xnopug B CTaHOapTHOM pacTBope (Mr/,D,M3) =V, Gy 1073, 9)

roe Vi, — obbem ncxogHoro pactsopa xnopuaa (tabnuua 2, rpadga 3), cm3;
C,, — KOHUeHTpaums ncxogHoro cynbdara [opmyna (2)], mr/am3.

14.2 Ecnu npotokonbl QC/QA (koHTponsa KayecTBa/rapaHTum KavyecTsa) Ans JaHHOTO UCMbITaTeNbHOro
o6opyanoBaHus yxxe opopMIIeHbl, UX MOXHO UCMONb30BaTh ANS NOATBEPKAEHNSI JOCTOBEPHOCTU NOMyYeHHbIX
pe3ynbTaToB.

14.3 Ecnu anga gaHHoro ucneitatensHoro o6opyaosanusa npotokon QC/QA oTcyTCTBYET, MOXHO UCMOSb-
30Batb B kavyectBe QC/QA npunoxeHue X1.

Tabnuuya 2 — O6pasupbl ANA KOHTPOMNSA NpW onpedeneHun NoTeHumanbHbiX CynbaToB 1 XNOpUaoB

CTaHpapTHbI pacTBop cyrnbdara v xrnopuaa, O6beM KOHeYHOro KonunyecTtBo ncxogHoro KonunyecTtBo ncxogHoro
Mr Xriopuaa v cynbdata (kaxaoro)/1 amS soab pacTtBopa, Am3 pacTeopa xnopuaa, cm3 pacTsopa cynbdara, cm3
Tonbko CI~ 50 1,00 25,00 —
20,0 1,00 10,00 10,00
10,0 1,00 5,00 5,00
5,0 1,00 2,50 2,50
1,0 1,00 0,50 0,50
0,5 1,00 0,25 0,25
0,3 1,00 0,15 0,15

15 Mpeun3noHHOCTb U OTKNoHeHne?)

15.1 MpeunsnoHHOCTb

MpeunsmoHHOCTb AaHHOro MeToAda UCMbITaHUIM onpeaeneHa CTaTUCTUYEeCKUM UccneqoBaHNeM pesyrb-
TaToOB MeXnabopaTopHbIX UCTIbITAHWIA:

15.1.1 NoBTOpPsiemocCTb r

PacxoxaeHve pesynsraToB nocrneqoBaTenbHbIX UCMbITaHUA, NOMYyYeHHbIX OAHUM U TEM e OnepaTopom
C MCNOMb30BaHWEM OAHOWN W TOW e annapaTypbl NPy NOCTOSAHHbLIX Ppabo4vmx YCroBUSAX HA OEHTUYHOM Uccre-
ayemom obpasue B TedeHne ANNTENbHOr0 BPEMEHU NPU HOPManbHOW M NpaBuibHoOW paboTe B COOTBETCTBUN
C HaCTOALWMM METOAOM MCMbITaHUM, OOMMKHO NPEeBbILaTh CreaytoLLmMe 3Ha4eHnsi B OQHOM crniydae U3 AsaguaTtu.

4) MoaTBepxaatoLLMe AaHHbIE 3aperncTpupoBaHbl B ACTM u MoryT 6bITb mony4eHsl no 3asBke Research Report
RR: D02-1611.
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15.1.1.1 O6wwue xnopugpl. MNMpegen obHapyxeHus (PLOQ) coctaensiet 0,75 mr/kr. [oBTOpSiEMOCTb r
HaxoguTca B npegenax ot 0,75 oo 50 Mr/kr 13MepeHHOro CoaepKaHus 06LLMX XIMOpUa0B U BbIYMCASETCS MO
dopmyne

r = 0,02078(X + 10,0709). (10)

15.1.1.2 Obwue cynbdatsl. MNpegen obHapyxeHuns (PLOQ) coctasnset 0,55 mr/kr. [oBTOPSEMOCTDL 1
HaxoguTca B npegenax ot 0,55 o 20 mr/kr u3mepeHHOro cogepxaHust 06LWmx cynbdaTtoB 1 BbIYUCIAETCS MO

dopmyne
r = 0,2319(X + 1,000E£-04)0:5000, (11)

15.1.1.3 lNoTteHumanbHble cynbdaTtol. Mpegen obHapyxeHusa (PLOQ) coctasnset 4,0 mr/kr. [NoBTopse-
MOCTb r HaxoauTcs B npegenax ot 4,0 4o 50 Mr/kr n3aMepeHHOro cogepkaHust NnoTeHLmanbHbIX cynbgaToB U
BblUMCNsieTCst No oopmyne

r = 0,1763x0,4000 (12)

roe X — KOHLUEeHTpauus aHanuta, Mr/Kr.

15.1.2 BocnpoussogumocTb R

PacxoxpeHvne OByX eOUHUYHBIX U HE3aBUCUMbIX Pe3yrbTaToB UCMbITAHWUIA, NMOMYyYeHHbIX pa3HbIMU one-
paTtopamu, paboTatolwymMmn B pasHbiX nabopatopusax, Ha MOAEHTUYHOM MCCredyeMoM Martepuane B TeyeHue
ONNTENbHOrO BPEMEHM MPU HOPMarbHOM U NpaBunbHoM paboTe B COOTBETCTBMM C HACTOSILLIMM METOOO0M UC-
MbiTaHWIN, MOXET MpeBbILLAaTh crieayloLLme 3Ha4eHNs ToNbKO B OAHOM criyyae 13 aBaguaTty.

15.1.2.1 O6wume xnopuabl. Bocnpounssogmmocte R HaxoauTest B npegenax ot 0,75 go 50 mr/kr copep-
XaHus oBLMX XMOPUAOB 1 BbIMUCASETCA MO hopmyne

R = 0,1173(X + 10,0709). (13)

15.1.2.2 O6wwme cynbdatbl. Bocnponssogumocts R HaxoguTcsa B npegaenax ot 0,55 go 20 mr/kr nsme-
PEHHOro cofepXxaHus obLLMX cynbdaToB 1 BblUMCNAETCS No dopMyne

R = 1,0963(X + 1,000E-04)0.5000, (14)

15.1.2.3 TMoTeHumanbHble cynbdatsl. Bocnpounssognmocte R Haxogutces B npegenax ot 4,0 go 20 mr/kr
N3MEPEHHOIO CoAEePKaHNs NOTEHLMANbHbIX CyNbdaToB 1 BblYUCNSAETCS No doopmyrne

R = 1,0505Xx0:4000 (15)

roe X — KOHLUEHTpaLUus aHanuTa, Mr/Kr.

15.2 OTKNOHeHMne

MockonbKy B HacTosiLLee BpeMs He cyliecTByeT obLiero cornalweHusa ob aTanoHHoOM matepuane Ans
mMexnabopaTopHbIX UCMbITAHWIA, HE MOXET OblTb ONpedeneHo OTKIIOHEHNE HaCTOSILLEero MeToaa.

15.3 B Ttabnuue 3 npuBeneHbl 3Ha4YeHMst NokasaTtenen NpeLm3MoHHOCTI, paccunTaHHble No doopMynam
(10) — (15).

Tabnuya 3 — lNpeumsnoHHoCTb MeToaa

Ananut KoHueHTpauusa aHanuTa, Mr/kr nOBmp’;eMOCTb BOCI‘IpOI/I3;0LlVIMOCTI:
O6wue xnopwuabl 1,0 0,2 1,3
20,0 0,6 3,5
50,0 1,3 7,0
O6wume cynbgathbl 1,0 0,2 1,1
4,0 0,5 2,2
20,0 1,0 4,9
[MoTeHumanbHble cynbdaThbl 4,0 0,4 1,8
20,0 0,6 3,5

11
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MpunoxeHue X1
(cnpaBo4HoOE)

KoHTponb kauyectBa (QC)

X1.1 Heobxoammo noaTBepxaaTb XxapakTtepucTuku npubopa v npoueaypbl METOAA UCMbITaHWI, aHanuampysi ob-
pasLbl KOHTpOrs KadecTBa (o6pasubl QC).

X1.2 MNpexae 4yem NpoBOANTL KOHTPONb MpoLecca N3MepeHnsi, Monb30BaTento HaCToALWero Mmetoga Heobxoanmo
onpeaenuTb cpeaHee 3Ha4YeHne 1 rpaHuLbl 4oNyCTUMbIX OTKNoHeHun anst obpasua QC (cm. ACTM [ 6299, ACTM [1 6792
1 MNL75)).

X1.3 Peructpupytot pesynstatel QC 1 aHann3upyoT KOHTPOMbHbIE KapTbl UMW UCMONb3YIOT APYrMe METOANKU, CTa-
TUCTUYECKUN SKBUBANEHTHbIE A1 YCTAHOBMNEHNSI COCTOSIHWUSI CTAaTUCTUYECKOTO KOHTPOIS 0OLLero npoLecca UcnbiTaHuii (CM.
ACTM [ 6299, ACTM [1 6792 n MNL75). NioGoii KOHTPOMb AaHHbIX, BbIXOAALMX 3a Npederbl JonycKa, AOIMKEH CONpPOBO-
XOaTbCHA UCCnefoBaHeM OCHOBHOM MPUYMHBI 3TOro dakTa. B pesynbraTe Takoro nccnegoBaHvs MOXET, HO He obsa3aTenb-
HO, BO3HUKHYTb HEOOXOAMMOCTb MOBTOPHOM Kanubposky npubopa.

X1.4 Mpwn otcyTCTBUM YeTKMX TpeboBaHWI B MeTOAE MCNbiTaHui YyacTtoTa nposeaeHus QC venbiTaHns 3aBUCUT OT
KPUTUYHOCTM M3MEPEHHOIO NoKasarens, nony4yaeMon ctabunbHOCTH npouecca UcnbiTaHnin u TpebosaHuin notpebutens.

O6bI4HO 06pasuybl QC aHanM3vpyT KaXabli AeHb NpU NPOBEOEHUW UCMbITAHUWA HapsiAy C aHanmM3om OObIYHbIX
pabounx obpasuos. Yactota npoeaeHns QC gomkHa ObITb YBENUYEHA, eCN aHanNu3upyoT GonbLioe Yncno o6pasuos.
OpHako, Korga [okasaHo, YTO UCTbITaHNe HaxoauTCs B npefenax ctaTMCTUYecKoro KoHTpons, Yactota QC wcnbiTaHui
MOXeT ObITb YMeHbLUeHa. [Moka3aTenun npeumsnoHHocTu ansi obpasuoB QC fomkHbI ObITb CBEpPEHBI C MoKa3aTensamu npe-
umsnoHHoctn metoga ACTM ansa obecrneyeHns HeOOXOAMMOro KavyecTBa AaHHbIX.

X1.5 PekomeHayeTcsi, N0 BO3MOXHOCTU, YTOObI TN o6pa3uoB QC, noaBepraeMbiX perynspHbIM UCMbITaHMAM, Obin
npeacTaBUTENbHBIM MO OTHOLLEHMIO K 0ObIMHO aHanuampyemMbim obpa3suam. [lomkHa 6bITb 4OCTYNHa NocTaBka matepuana
obpasuos QC B 4OCTAaTOYHOM KONMUYECTBE B TEHEHUE HAMEYEHHOTO Neproaa UCMNonb30BaHUs, a Takke AomkHa bbiTb o0be-
crneyeHa O0gHOPOAHOCTL M cTabunbHocTe 0bpasuoB QC npy HaMeYeHHbIX YCNOBUSIX XpaHeHus. [anbHenwne ykasaHus
no QC npueegeHbl B ACTM [1 6299, ACTM [1 6792 n MNL7, meTogbl CTaTUCTUYECKOrO KOHTPOSS C MCMNONb30BaHMEM KOH-
TponbHbIX kapT — B MNL79).

5) MNL?7, CnpaBo4YHUK NO NpeacTaBneHNo aHanuaa AaHHbIX KOHTPOIbHbIX KapT, 6-e nsganve, goctyneH B ACTM.
12
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Mpunoxexnue OA
(cnpaBo4HOE)

CBeAeHnsA 0 COOTBETCTBUU CCbINOYHbIX cTaHOQapToB

CCbINIOYHbIM HaLMoHanbHbIM cTaHgapTam Poccuiickon Pepepauum
(v pencTBYOLWUM B 3TOM KayeCTBe MEeXrocyAapCTBeHHbIM CTaHAAapTaMm)

Ta6bnuuya OAA

O603HayYeHne CCbINIOYHOTO CreneHb O603HayeHvie N HaMMeHOBaHWe
CTaHgapTa COOTBETCTBUA COOTBETCTBYOLLEro HaunoHarnbHOro ctaHaapra

ACTM O 1193 — *

ACTM [ 4052 — *

ACTM [ 4057 NEQ FOCT P 52659—2006 «HedTb 1 HedTenpoaykTel. MeTogbl py4yHOro

oTbopa npob»

ACTM [1 4177 NEQ FOCT 2517—85 «HedTb 1 HedpTenponykTbl. MeToabl oT6opa npo6»
ACTM [ 5827 — *

ACTM [ 6299 — *

ACTM [ 6792 — *

ACTM 1 7318 — *

ACTM [0 7319 IDT FOCT P 54277—2010 «Tonnueo ataHonbHoe. OnpegenexHne obuiero

M NOTEHUMANbHOTO CoAepXaHus Cyrb(aToB Y HEOPraHUYEeCKUX XIo-
pVO0B METOAOM MOHHOM XpomaTorpaduu ¢ NpsiMbiM BBOAOM»

ISO/CEN 15492

*

BETCTBUA CTaHOAPTOB:

* COOTBeTCTByIOLLI,VII;I HauunoHarnbHbIM cTaHgapT OTCYTCTBYET. [o ero yTBEPXOEHUA pekoMeHOyeTcAa ncnonb3oBatb
nepesoa Ha pyCCKVIVI A3bIK JaHHOrO cTaHgapTa. [epeBod AaHHOro ctaHgapTta HaxoguTces B PegepanbHOM MHAOpMaLM-
OHHOM (POHAE TEXHMYECKUX pernamMeHToB 1 CTaH4apTOB.

MpnmeyaHune — B HacTosAwen Tabnvue MCNonNb30BaHbl CrieayroLme YCroBHble 0603Ha4YeHUs CTENEHN COOT-

- IDT — naeHTnYHbIE CTaHOAAPThI;
- NEQ — HeakBMBarneHTHble CTaHAapThl.
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YOK 621.892:543:006.354 OKC 75.160.20 B02 OKCTY 0209

KrnioueBble crioBa: aTaHOSbHOE TOMMMBO, BOAHbIN BMpbICK 06pas3ua, AeHaTypupoBaHHbI 3TAHOM, MOHHAs XPo-
maTorpadusi, noTeHuMasnbHble cynbdathl, 06LMe Xropuabl, 06wue cynbdaTbi
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