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MpeagnucnoBue

Lenn n npuHuMnbl cTaHgapTusaumum B Poccuiickon denepanumn yctaHoBNeHbl deaepanbHbiM 3aKOHOM
ot 27 pekatbps 2002 r. Ne 184-®3 «O TexHUYECKOM perynupoBaHumny, a npasuna npuMeHeHus HauuoHanbHbIX
craHpgaprtos Poccuiickon degepaumm — MOCT P 1.0—2004 «Ctangaptusauma B Poccuiickon deagepauumu.
OCHOBHbI€ NONOXEHUA»

CeepgeHus 0 cTaHaapTe

1 NOArOTOBJIEH ®eaepanbHbIM rocyaapCTBEHHbIM YHUTAPHbLIM npeanpuatuemM «BcepoCCUiicKuin
Hay4yHO-UCCneaoBaTenbCKUi LIGHTP CTaHAapTM3aummn, nHpopMmaummn n cepTudukaummn Ccblpbsi, Marepuanos u
BewectB» (Pryn «BHNLUCMB») Ha ocHOBE COGCTBEHHOrO ayTEHTUYHOTO NEPEBOAA HA PYCCKMI A3bIK CTaH-
AapTa, yKasaHHOro B NyHKTe 4

2 BHECEH YnpaeneHneM TEXHMYECKOro perynupoBaHus u ctaHgaptusdauun degepanbHOro areHTcrsea
MO TEXHUYECKOMY PEeryrnmMpoBaHui0 1 METPONOMMM

3 YTBEPXOEH 1 BBEJEH B JJEMCTBWE Mpukasom deaepanbHOro areHTCTsa no TEXHUYECKOMY pe-
rynupoBaHuIo U MeTponorum ot 24 nekabpsa 2010 r. Ne 1124-ct

4 Hacrosiwmin craHgapT unaeHtuded crangapty ACTM [ 7328—07 «CTtaHaapTHbIM MeToa onpeaene-
HMS 06LLEro 1 NOTEHUMAanNbLHOr0 HEOPraHWYECKOro Cynbdara u 06LLEro HEOPraHMYECcKoro Xnopuaa B TONUB-
HOM 3TaHONe MOHHOI xpomarorpaduein ¢ CMoNbL30BaHUEM BOLHOrO Bnpkicka obpasuya» (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 injectiony).

HaumeHoBaHWe HacTOSALEro cTaHaapTa MU3MEHEHO OTHOCUTENbLHO HAUMEHOBAHWA YKa3aHHOIo cTaHaap-
Ta ACTM ana npusegenus B coorsetctaue ¢ FTOCT P 1.5—2004 (nogpasaen 3.5).

Mpu NnpuMEHEHMM HaCTOALLEro CTaHaapTa peKOMeHAYeTCA UCTNONb30BaTb BMECTO CCbINIOYHbIX CTaHAap-
TOB COOTBETCTBYIOLLME UM HAUMOHArbHbIE CTaHAapThl Poccuitickon degepaummn n MexxrocyaapCTBEHHbIE CTaH-
JapTbl, CBEAEHMA O KOTOPLIX NPUBEAEHBI B AOMONHUTENLHOM NpUNoXeHun JA

5 BBEJEH BMEPBbIE

UHebopmayusa 06 USMEHEHUsIX K HacmosiueMy cmaHoapmy nybnukyemcs 8 exke200H0 u30asaeMoM UH-
¢ opmayuoHHOM yKasamersne «HayuoHanbHbie cmaHdapmbi», & MeKem u3MeHeHuUl U ronpasok — e exeme-
CAYHO u3dasaembix UHhOPMAUUOHHBIX yKa3amensax «HayuoHnanbHble cmaHOapmbiy. B criydae nepecmompa
(3ameHnbl) unu ommeHbl Hacmoswe20 cmaHOapma coomeememeyiowee yeedomnerHue bydem onybnukoeaHo
8 eXXemMecsayHo usdasaeMoM UHOPMaUUOHHOM yKaszamene «HayuoHnansHbie crmaH0apmbiy. Coomeemcmey-
owas uHgopmayus, yeeOoMeHuUe u mekemsl pasmewaromes makke 8 UHghopMayUOHHOU cucmeme obLez0
nonb3oeaHus — Ha oguyuarnibHoM calime ®edepanbHo20 azeHmemea rno MexHUYECKOMY pezynupoeaHuio u
memposnozauu e cemu ViimepHem

© CrangaptuHdgopm, 2012

Hacrosimit ctaHaapT He MOXET ObiTb MOMHOCTLIO MW YAaCTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHeH B Ka4ecTBe ohuumancHOro usgaqus 6es paspewweHns deqepanbHOro areHTCTBa N0 TEXHUYECKO-
My PErynmpoBaHUIO U METPOIIOMUN
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HAUMWOHANBbHBIA CTAHOAPT POCCUNCKOWN GEAEPALUNMU

TONNMBO 3TAHOJIbLHOE

Onpepenenune o6wero U NOTEHLUMAaNbHOIO COAePXaHNA HeopraHuveckux cynbgaros
n oSwero coaepXXaHus HeOpraHMYEeCKUX XIIOPMAOB METOAOM MOHHON XpoMmaTtorpacdum
C ucnonb3oBaHuemMm BOOAHOIo BrNpbiCKa o6pa3|.|a

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

Dara BBepenna — 2012—07—01

1 O6bnacTb NnpuMeHeHust

1.1 Hacrosiwmii ctaHaapt ycTaHaBnNuBaeT METoA onpeaeneHuns o0Lero u NOTEHUUAanbHOro CoAEePXKaHus
HeopraHU4Yecknx cynbaToB 1 OOLLEr0 COAEPXKAHUSA HEOPFAHMYECKUX XNOPUAOB UOHHOW Xpomartorpaduen B
BOAHOM 1 6€3BOAHOM AE€HaTypUPOBAHHOM STaHOSE, KOTOPbIW NMPUMEHSIIOT B Ka4€CTBE MOTOPHOrO TONMUBA.

Metoa npeaHasHauyeH ana aHanusa npob sraHona, cogepxawmx ot 0,55 ao 20,00 mr/kr obwmx He-
opraHudeckux cynbdaTos, oT 4,0 4o 20,0 Mr/kr NOTEHUManbHbLIX HeopraHuveckux cynbcaros u ot 0,75 go
50 Mr/Kr HeopraHM4eCKux Xrnopuaos.

1.2 B HacTosiLeM CTaHaapTe BCe 3HaYeHUs NpUBEAEHbl B eanHuuax usmepeHus CU.

1.3 B HacrodAwem ctaHgapre He NpeaycMOTPEeHO pacCMOTPEHME BCEX BONpocoB obecneyeHus 6esonac-
HOCTWU, CBA3AHHbLIX C €r0 NpuMeHeHueM. Monb3oBaTenb HaCTOALWEro CTanAapTa HeCET OTBETCTBEHHOCTL 3a
yCTaHOBIEHWE COOTBETCTBYIOLLMX MpaBui Mo TEXHUKE Ge30nacHOCTM U OXpaHe 3[10pOBbsi, a TaKkke onpeae-
nseT uenecoobpasHOCTb NPUMEHEHUs] 3aKOHOAATENbHbIX OFrpaHUYEHUN nepen ero ucnonb3oBaHuem. Ans
obecneyeHms 6e30NacHOCTM HeOBX0AMMO MOMb30BATLCS UMEIOLUMMUCA NEPEYHSMU AaHHbLIX 06 ONacHOCTH
BELLECTB, PEaKTUBOB U Marepuarnos.

2 HopMaTuBHbIe CCbIUTKU

B HaCTOAILLEM CTAaHAApPTe UCMOMNb30BaHbl HOPMATUBHBIE CCHINKK Ha creaylolme cranaapTel’):

ACTM [ 1193 TexHuyeckue ycnoBusa Ha peaktuB — Boay (ASTM D 1193, Specification for reagent
water)

ACTM [ 4052 Metoa onpeaeneHus NAIOTHOCTU U OTHOCUTENbHON MAOTHOCTYU XXUAKOCTEN C NOMOLLLIO
anekTpoHHoro nnotHomepa (ASTM D 4052, Test method for density and relative density of liquids by digital
density meter)

ACTM [1 4057 PykoBoACTBO MO py4yHOMy OTOOpy npo6 HedpTn u HedrenpoayktoB (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)

ACTM [ 4177 PykoBOACTBO MO aBTOMaTudeckomy ot6opy npo6 HedtM u HedTenpoaykToB
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)

ACTM [ 5827 AHanu3 oxnaxgalowen XMAKOCTU ABUratens Ha xnopua v apyrme aHuoHbl METoA0M
noHHou xpomarorpacdumn (ASTM D 5827, Test method for analysis of engine coolant for chloride and other
anions by ion chromatography)

1 Ons yTouHenmns cobinok Ha ctanaapTsl ACTM ucnonbayiite cailT ACTM www.astm/org nnn o6patutecs B Cryx6y
noaaepxkn knueHtos ACTM: service@astm.org. B uHcdopmaLuoHHom Tome ExerogHoro c6opHuka ctaHgaptos (Annual
Book of ASTM Standards) obpalyaiitech k cTpaHule CBoKa JOKYMEHTOB CTaHAApTOB Ha CTpaHULe caiiTa.

UsnaHune odpuumanoHoe
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ACTM [ 6299 PykoBOACTBO ANS NPUMEHEHMSI CTAaTUCTUYECKUX METOAOB 00eCneYeHus KadyecTsa npu
OLIEHKE XapaKTepUCTUK CUCTEMbI aHanMTu4eckux nuamepenuii (ASTM D 6299, Practice for applying statistical
quality assurance techniques to evaluate analytical measurement system performance)

ACTM [ 6792 Cucrembl Ka4ecTBa B UCMbITATENbHbIX NabopaTopusix HeITENPOAYKTOB M CMA304HbIX Ma-
Tepuanos (ASTM D 6792, Guide for quality system in petroleum products and lubricants testing laboratories)

ACTM [ 7318 Metoa onpeaeneHus o6LIEr0o HeOpraHM4ecKkoro cynbdara B 9TaHONE C MOMOLLBLIO
noteHuuomerpuyeckoro Tutpoeanms (ASTM D 7318, Test method for total inorganic sulfate in ethanol by
potentiometric titration)

ACTM [ 7319 CraHgapTHbii MeTOA4 onpeaeneHust o6Lero u noTeHUManbHOro cynbara n HeopraHu-
YEeCKOro xnopuaa B TONJMBHOM 3TaHOME WOHHON XpomaTtorpaduen NpssMbIM BBOLOM W NOAABIIEHNEM UOHOB
(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)

NCO/CEH 15492 3taHon B Ka4eCTBE KOMMOHEHTA CMELLEeHNUs AN HedpTenpoayKkToB. OnpegeneHue He-
opraHuyeckux xnopugos. Metoa noHHoi xpomarorpadpuu (ISO/CEN 15492, Ethanol as a blending component
for petrol — Determination of inorganic chloride — lon chromatography method)2)

3 TepMuHbI U onpeaeneHns

B HacTosILIeM cTaHAapTe NpUMEeHEeHbl CriedyoLme TEPMUHbI C COOTBETCTBYHOLLMMM OnpeaeneHusIMu:

3.1 HeopraHuyeckui xnopug (inorganic chloride): Xnopua, KoTopbI NpeacTaBngaeT cobon CONsHyO
KUCIOTY, UOHHBLIE CONU 3TON KUCMOTbI UMK UX CMECHU.

3.2 HeopraHuyveckui cynbar (inorganic sulfate): Cynbharconepxaiuee coeguHeHme, KOTopoe npea-
cTaensieT coboi CepHYIO KUCIOTY, MOHHbIE CONW 3TOW KUCMOTbI MITU UX CMECM.

3.3 noteHuManbHbIN cynbgar (potential sulfate): O6ujaa cepa, npucyTCTBYIOLAA B npobe, koTopas
GyaeT OKUCNATLCS A0 HEOPraHUYeCKUX CynbdaToB B NPUCYTCTBUU OKUCTIUTENS.

3.4 obwui cynbdar (total sulfate): Coeaunenue, copepxailee HeopraHuieckuin cynbdar, npeacTas-
neHHoe B npo6e BO BpeMs aHanusa, 6e3 o6paboTku okucnurtenem.

4 CywHOCTb MeToaa

4.1 [Ina onpeaeneHus obwero coaepxxanns cynbdatos v xnopuaos HebonbLion o6bem npobbl ucnaps-
I0T OCYXa U BOCCTAHABNUBAIOT A0 Ha4anbHOro o6bema npobel AeUOHU3UPOBAHHON BOAOW, a 3aTEM BBOAAT B
MOHHBII Xpomarorpad, COCTOALUMI U3 MOHOOBMEHHOI KONOHKKU, YCTPOWCTBA ANA NOAaBIeHNS UOHOB U AeTek-
TOpa NPOBOAUMOCTH.

Ona onpepeneHus notTeHumanbHbIX cynbdatoB HeGoNbLOH 06beM Npobbl MCMAPAIOT A0CYXa U BOC-
CTaHaBNUBAIOT 40 Ha4anbHOro o6bema npobbl pacteopom 0,90%-HON nepekucu BoagOpoaa B Boae, a 3aTem
BBOASAT B MOHHbII XpoMaTorpad. MIoHbl pasgensioTca Ha OCHOBE MX CPOACTBA K LEHTPaM UOHHOTO 0BMeHa Ha
MOHUTE NPU COOTBETCTBYIOLLIEM CPOACTBE MOHUTA ANA AAHHOTO 3Nt0EHTa (pacTBopuTens). YCTPOMCTBO ANA No-
JaBneHns UOHOB YBENUUYUBAET YYBCTBUTENbHOCTL METOAA aHANM3a Kak 3a CYET yBENUYEHNUA NPOBOAUMOCTH
aHanU3Mpyemoro BeLLEeCTBa, Tak U 3a CHET YMEHbLUEHWA NPOBOAUMOCTH 3NI0EHTA. C €ro NOMOLLLIO 3MNIOEHT U
aHanusnMpyemoe BeLLECTBO Takke NPeBPaLLaloTCs B COOTBETCTBYIOLLUE BOAOPOAHbIE (POPMbI KUCMOT. AHUOHbI
B BOAHOI Npo6e KONMYeCTBEHHO ONpeaensioT NyTeM UHTErPUPOBAHUA WX CUTHANOB, a UX COAEPXKaHMe onpe-
AensaoT No KanMGpoBOYHON KPUBON, NONYYEHHOW METOAOM BHELLHEro cTaHaapTa. CoaepXaHue Kaxkgoro moHa
paccuMThIBalOT B MUNNMIrpammax Ha kybudeckuin aeuumetp. Ctanaaprbl AnA kanubpoBKW FOTOBAT U3 COOT-
BETCTBYIOLLMX CONEWN, paCTBOPEHHLIX B BoAe. ObLee n noTeHunanbHoe coaepxaHune cynbdartos u xnopuaos
MOXET ObITb NepecUUTaHo B MUANIMFPAMMbl Ha KMIOTPaMM NOCNE U3MEPEHUSA NAOTHOCTU NepPBOHAYanbLHON
npoobl.

4.2 AHanormuyHble MeToAbl onpeaeneHua Xnopuaos U cynbdatoB usnoxeHol B ACTM [ 5827,
MUCO/CEH 15492 n ACTM [1 7319, npuMeHsAeMbIX AN 3TaHONAa C UCNONb30BaHMEM MOHHOM Xpomarorpadum
¢ npsambim BBoAOM, B ACTM [] 7318 — ansa cynbdaTtoB npu NOTEHUUOMETPUYECKOM TUTPOBAHUU CBUHLIOM.

2 HacToawmit MmeTog ucnbiTaHuin HaxoauTtes nop topucaunkumen Komuteta ACTM [02 no HedTenpogykram U cma-
304HbIM MaTepuanam u nog koutponem Mogkomutera [102.03 no snemMeHTHOMY aHanusy.

2
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5 HasHaueHue n npumeHeHue

5.1 Cynbcathl n xnopuabl MOryT GbiTb OOHaAPYXEHbI B OTROXEHUAX, 3abusalowmx punsrp, U B OTNO-
YKEHUAX TONSIMBHOTO UHXeKTopa. BO3MOXHOCTL UCNONBL30OBAHUSA KOMMNOHEHTOB TONIUBA U FOTOBLIX TONAUB 3a-
BUCUT OT COAEPXaHUA Cynb(aToB 1 XNOpuao0B.

5.2 O6uee n noTeHUMansHOE cogepxaHue cynbhaTos, a Takke obliee cogepkaHue xnopuaos, onpe-
Aensiembleé HaCTOALMM METOAOM, MOXHO UCNOMb30BAaTh AfA OLEHKU NPUrOAHOCTU KOMNOHEHTOB 6eH3uHa B
Ka4ecTBe TonNnMBa Ans aBTOMOOUIbHBIX ABUraTeNeNn BHYTPEHHETO CropaHus.

6 Mewarowune cakropbl

6.1 Mewatouwee gencrsme MOryT okasarb BewecTBa ¢ ONMM3KMMKU 3HAaYEHUSMU BPEMEHUN yaepXKMBaHUs
B MOHHOI Xxpomartorpacum, B OCOGEHHOCTU €CNKU OHU HaXoAATCS B 6ONbLUNX KOHLIEHTPALUMAX NO CPABHEHUIO C
onpeaensembiM BewecTsoM. PasbaBneHne npoSbl UCNONBL3YIOT ANSI CHUXEHUSI UMK YNYYLLEHWS pa3peLueHnus
OT Hanbonee CUNLHO NEPEKPLIBAIOLLIMXCS MUKOB.

6.2 MpoBan HyNeBOM NUHMKM HA XPOMATOrpaMme u3-3a BblaeneHusi BoAabl (MepTBbii 06bEM CUCTEMBI —
oTpuuaTenbHbIN MUK, NOKA3aHHbIM HA PUCYHKE 1) MOXET BbI3BaTb MOMEXU B paboTe HEKOTOPbLIX MHTErPaToOpPOB.
OGbI4HO Npu onpeaeneHnmn XNopuaoB 1 CynbHaToB NpoBan HyneBoW NIMHUK U3-3a BOAbI HE MOXKET BbI3bIBATb
TPYAHOCTEN, NOCKONbKY MUKW XIOPUAOB U CyNbhaToB BLIXOASAT 3HAYMTENBLHO MOIDKE OTPULIATENLHOrO NMKa
BOAbI.

MpoBoaumocTb, MKCM/cM
25
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22+
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20—

3

A 4 5 6 7
194 1 Ay AI I/\l If\l l/\l
| | | | | | | | | | I | I |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Bpems yaepxwBaHus, MVH

1 — dTopua; 2 — xnopua; 3— HUTpUT; 4— Gpomua; 5 — HUTpaT; 6 — docdart; 7 — cynbdaT

PucyHok 1 — TunoBas xpomaTorpaMma MOHOB pacTBopa, coAepxallas 1 Mr/am3 pasnuuHbIX aHNOHOB B Bofje

6.3 na ycTaHOBREHHbIX CNeaoBbIX KOMMYECTB XIOPUMAOB U CynbcatoB, onpeaensieMbiX HaCTOSLUMM
METOAO0M, Nomexu B paGoTte xpomaTorpada MoryT GbiTh BbI3BaHbl 3arpsASHEHMEM U3AENUIA U3 CTEKNA, SMNI0eH-
Ta, peakTuBoB u T. n. Cneayet coGnogarth 0CoGY0 OCTOPOXHOCTL, YTOOLI MAKCUMAsbHO CHU3UTL 3arpasHe-
HUSA. [nA NpeaoTBpaLLeHns 3arpsisHeHns NPoObl PEKOMEHAYETCH MCNONb30BaTb HEONYAPEHHLIE NEPYATKM.

7 Annapatypa

7.1 Becbl aHanuTU4eckne ¢ npeaenom e3sewwmsanusa 40 2000 r, ¢ TOMHOCTLIO B3BewuuBaHua a0 0,01 r.

7.1.1 Becbl aHanuTuyeckue C npegenom B3pewwmBaHus Ao 100 r, ¢ TOYHOCTbIO B3BELUMBAHUSA A0
0,0001 r.

7.2 Wkad cylwumnbHbIN ANa CyLUKM cynbcaTta HaTpus U xnopuaa Hatpus, obecneduBalomini Temnepa-
Typy (110 £ 5) °C.
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7.3 JKcUKaTop, CoAepKaLLMil CBEXUI akTUBUPOBAHHbLIA CUMMKarenbs (UM PaBHOLEHHbIW OCYLUUTEND), C
WHAMKATOPOM COAEepKaHMA Bnaru.

7.4 TIUneTkn nnu namepuTenbHble cpeacTsa Ana NepeHoca XUAKoCTH, COOTBETCTBYIOLLME Kraccy A ans
CTEKNAHHbIX NUNETOK, NOAOOHbLIE UM UMM aBTOMATUYECKUE MUMETKU NepeMEeHHOro obkema ¢ OA4HOPa30BbIMMI
HaKOHEYHUKaMU U3 NONUMpPONuUNeHa.

7.4.1 LUnpWy NNAcTUKOBbIM OAHOPA30BbIii BMECTUMOCTLIO 10 cM3, He 0Bs3aTenbHO ¢ hUNLTPOM pas-
mepom nop 0,2 MKM (He AOIMKEH coaepatb XIopuabl U CynbdaThbl).

7.5 Kon6bl MepHble knacca A BMectumocTbio 1 amS u 10 cm3.

7.6 Xpomarorpad MOHHbIN — aHanUTU4eckas CUCTEMA CO BCEM HE0BXOAMMbIM BCNOMOraTesbHbIM 060-
pPyaOBaHUEM, BKIOMAS LUNPULbI, KOMIOHKM, YCTPOICTBO ANA NOAABNEHNA NOHA U AETEKTOP.

7.6.1 Cucrema BBOAa, CocoBHas oT6upath 25 MKAMS C TOMHOCTbIO Gonee 1 %.

7.6.2 CucteMa HacocHas, crnocobHas noaasBaThb NOTOK XXMAKONH ¢hasbl CO CKOPOCTbio 0,5 1 1,5 cM3/MUH,
C TOMHOCTbIO Bonee 5 %.

7.6.3 KonoHka npeaBapuTenbHas AN 3alyUTbl aHANUTUYECKOW KOSIOHKM OT CUNbHO yAep>XUBaeMbiX
KOMMOHEHTOB. Jlyyluee pasgeneHue nony4yaior ¢ yBerIM4EHMEM YMCIa TEOPETUYECKUX Tapenok.

7.6.4 KonoHka, pasgensowas aHMoHbl, 00ecneynBaioLas yaoBrneTBOPUTENBLHOE pa3aeneHue aHanu-
3upyemMblX BeLuecTs (pucyHok 1).

7.6.5 YCTpOICTBO NOAABNEHUS AaHNOHA — MUKPOMEMOpaHHbIN NoAaBuTENb UK NoAoGHLIN emy. Yeneww-
HO MCMOSb30BaHa B YCTPOWCTBE KaTUOHOOOMEHHAA KOMOHKA B BOAOPOAHON hopme, HO Tpebyiowas no mepe
HeoBX0AMMOCTU Nepmoanyeckon pereHepauum. KonoHka cnyxuT MHAMKaATOPOM BbICOKOM (DOHOBOWM NPOBOAW-
MOCTU W CHUXXEHWUA CUrHana aHanu3aupyemoro BeLlecTBa.

7.6.6 [eTekTop NPOBOAMMOCTM Manoro obbema (MeHee 2 MKAMS) 1 HM3KOTO MOTOKA C TeMNepaTypHO
KoMneHcauuen u nuHenHbIM auanasoHom (ot 0 Ao 1000 mkCm/cm).

7.6.7 VHTerpaTop unm cucteMa nporpaMmMHoro obecnevenus ansi o6pabotku xpomarorpacduyeckux
[aHHbIX, CNOCOBHaA M3MEePATb NNOLLAAMU MMKOB U 3HAYEHUSA BPEMEHU YAEPXKUBAHUS, A TaKXKe KOPPEKTUPOBaTb
JaHHble B COOTBETCTBUU C HYNEBOW NTIMHUEN XPOMAaTOrpaMMbl.

7.7 Mep4yaTkn HeonyApEHHbIe ANSA NPOBEAEHUS UCNbITAHUIA.

7.8 Bnok anioMUHMEBLI pasorpesaeMblii, CNOCOOHBIN HarpeBaTbCa A0 TeMmnepatypel 65 °C, ¢ yrny6-
NEeHNAMN ANS yAepXaHWA CTEKNAHHLIX (PNakoHOB BMECTUMOCTLIO 15 cM3, nossonsiowmii 06ayBaTb a30ToM
pasmMeLleHHble Npoobl.

7.9 ®nakoHbl CTEKMSIHHBIE C BUHTOBOM KPbILLKOW BMECTUMOCTbIO 15 cmS.

8 PeakTuBbl

8.1 YucroTa peakTuBoB. ACNONb3yIOT peakTusbl X. Y. unu 6onee BbICOKON YNCTOTLI A1 NPUrOTOBIEHUSA
BCeX Npob, cTaHAapTHbLIX PacTBOPOB, NMIOEHTOB U PACTBOPOB ANA pereHepauun. Ecnu HeT Apyrux ykasaHwuid,
TO CUUTAETCH, YTO BCE PEaKTUBbI COOTBETCTBYIOT TEXHUHECKUM YCNOBUAM KOMUTETA NO aHANUTUYECKUM peak-
TMBaM AMEpPUKAHCKOrO XuMuueckoro obiectaas). MoXHO MCMONb30BATL APYrUe KNAcchl BELLECTB, €CNK ycTa-
HOBIEHO, YTO PEAKTUB JOCTATOMHO YUCTLIN M MPU €r0 UCNONb30BAHUU HE CHUXAETCH TOYHOCTb U3MEPEHUS.

8.2 YucroTa Boabl. ECnu HET Apyrux ykazaHum, TO MCNONb3YIOT BOAY NabopaTopHOro HasHavyeHus (Boaa
4. 4. a.) knacca |l no ACTM [ 1193. [lns npuroTOBNEHUs 3rOEHTa U €r0 XpaHEeHUs1 HeOOXO0ANMO BbINONHATbL
TpeboBaHUsi MHCTPYKLUMK NO 3KCNnyaTauum UOHHOro xpomarorpacha U NOoCTaBLUMKa KOJIOHKM (Hanpumep, no
hunbTpauumu, gerasagyum u T. n.).

8.3 VcxoaHbin BydhepHbli pacTBop. Mcnonb3yembli pacTBOp aMNOEHTa 3aBUCUT OT CUCTEM U UCMONb-
3yeMbIX aHaNMTUYECKNX KOMOHOK (CrnegyeT o6paTtuTbCsi K npousBoguTerio npubopa u KonoHku). [ina xpomaro-
rpaMMbl, NPEACTaBNEHHON Ha PUCYHKE 1, MCNONb3YIOT cregyowmii 6ydepHbii pacTBop amoenTa: 1,7 MM 6u-
kap6onata HaTpus (NaHCO,) 1 1,8 MM kapGonata HaTpusa (Na,CO5). B MepHoii konbe Tuna A BMECTUMOCTbIO
1 M3 pacTBopsIoT B Boge NaBopaTopHOro HasHaueHusi (2,8563 + 0,0005) r NaHCO; u (3,8157 £ 0,0005) r
Na,CO; 1 noBOAAT nabopaTopHOM BOAOW A0 HyxHOro obbema. Pasbasnsaior 100 cM3 3TOro0 MCXOQHOTO
pacTBopa naboparopHoii Boaoii 4o 2000 cm3 Ans nony4YeHust KOHeYHoro paboyero pacTeopa anoeHTa. Jpy-
rme o6bembl UCXOAHOrO pPacTBOpa MOXHO MPUrOTOBUTL, UCMOMb3YyS COOTBETCTBYIOLLME COOTHOLLUEHUS peak-

3 Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, D.C. (Xumn4eckue
peakTuBbl. TexHUYeckne ycrnosusa AMeprKkaHCKoro xummudeckoro obLecTsa, BalumHrmoH, okpyr Konymoéus). Mo Bonpocam NpoBepku peak-
TWBOB, He BXOAALYMX B CMIUCKN AMEPHKaHCKOro XuMuyeckoro obujectsa, cM. Analar Snandards for Laboratory Chemicals, BDH Ltd., Poole,
Dorset, U.K. (UucTble 06pasubl Ana nabopaTopHbix xMMuKaToB), a Takke the United States Pharmacopoeia and National Formulary, U.S.
Pharmacopoeial Convention, Inc. (USPC), Rockville, MD. (®apmakonesi CLLA 1 HaLmoHanbHbIN ¢hapmakoriorniyeckuin cripaBoyHuK).
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TMBOB. Heobxoanmo cobniogarb cneyuasnbHble ykazaHusi NOCTaBLUMKA UCTONb3YEMOI KOMOHKN ANs AaHHOTO
pacTtBopa. AnkTepPHaTUBHbLIN PACTBOP MOXET ObITb NPUOBPETEH Y KOMNETEHTHOrO NOCTaBLUMKA.

8.4 Pacteop nopasutens Ans MeMOpaHHOIO YCTpPOMCTBA MNOAABMEHUSA WOHOB — CEepHas KUCnoTa
0,025 N. B mMepHyio konby BMecTUMocTbio 1 M3, copepxallyto npumepHo 500 cm3 Boabl (4.4.a.) 0CTOPOXHO
no6asnaior 13,7 cMS XUMUUYECKM YMCTON CEPHOI KUCNOTbI (OTHOCUTENbHAS NNOTHOCTL —1,84).

MpeaynpexaeHne — MNpu atom 6yaetr 06pa3oBLIBATLCA O4YEHb ropsAYMin pacTeop. Nepea pasbaBneHu-
em 10 o6bema 1000 cm3 pacTBop Heobxoaumo oxnaauTe. He gonyckaercs A06aBRsTL BOAY K KOHLIEHTPUPO-
BaHHOW CEPHOM KUCIOTE.

PacTtBop pa36asnsioT 0 06bema 1000 cm3 Boaoit (4. 4. a.) n Mmapkupyiot ero kak 0,5 N cepHoii KUCTOTI.
Pas6aensior 100,0 cM3 aToro koHUeHTpaTa 40 2000 cm3 BoAoit (4. 4. a.) AN NOMYYEHUsi KOHEYHOTo paboyero
pacreopa, NPMMEHSIEMOro Ansi NogaBneHus uoHa. ipyrue o6bembl UCXOAHOTO pacTBOPa MOXHO NPUTOTOBUTD,
MCMOMNb3yA COOTBETCTBYIOLLUE COOTHOLWEHUS peareHToB. HeobBxoaumo cobmoaarb cneuuansHbie yKkasaHus
ANA AaHHOr0 pacTBOpa OT MOCTAaBLUMKA UCNONb3YEMON KONOHKM.

8.5 Cynbdart HaTpusa 6e3BOAHbIN, X. 4., MUHUMArbHAA YMcToTa — 99 %.

Mpenynpexaenue — U3berante nonagaHua BHyTpb. He nogseprante 6e3 He0OX0AUMOCTM BHELLHEMY
BO34ENCTBUIO.

8.6 Xmnopua Hatpus, peaktu knacca ACS (AMEpPUKaHCKOTO XMMUYECKOro obLLecTBa) X. Y., MUHUMAarb-
Has yucrtota — 99 %.

8.7 3taHon, AeHaTypUpPOBaHHbLIN METAHOMOM, Knaccudukaumn 3A Unu STaHON MMCTONOIMYECKOTO Kade-
cTBa, 6€3BOAHDIN, AEHATYPUPOBAHHLIN 3TUNALETATOM, METUNU3OOYTUNKETOHOM UMM NPAMOTOHHbIM BEH3UHOM.

MpeaynpexaeHne — OrHeonaceH, TOKCUYEH, MOXET OblTb BPEAHbIM UIU NPUBECTYU K NETanbHOMY UC-
xoay npv ynotpebneHun BHYTPb Unu BabixaHuu. N3beraiite nonagaHusi Ha KOXy.

8.8 Pactsop nepekucu sogopoaa 30%-Hbli.
8.9 AsoT raszoo6pasHbiii ¢ 06beMHON gonen aszota 99,99 %, He coaepXKaLlui Yrnesoaopoaos.

9 NMpurotoBrieHne ctaHAAPTHLIX PacTBOPOB

9.1 NcxogHble pacTBOpPbI

9.1.1 WcxoaHblil pacTBop cynbdara (npumepHo 2000 mr/amd)

Momewator 5 r 6e3BoagHOro cynbchara HaTPUA B CyLIMIbHLINA Wkad npu Temneparype 110 °C He me-
Hee YeM Ha 1 4, OXNaXaatT U XpaHAT B 3kcukaTope. TwarenbHo B3selwmsaiot 2,96 r 6e3soaHoro cynbdara
HaTpUs C NOTPELLHOCTBIO A0 0,1 MI 1 NEPEHOCAT B MEPHYIO KONBy BMeCTMMOCTbIO 1 AM3. [lnsa pacTBOpeHus
cynbarta HaTpus fobaensatoT Boay knacca |l u oBoaAT A0 Hy>XHOTo obbema.

PaccunTbIBaIOT KOHLIEHTpaLMIo CynbghaTa B pactsope, Mr/am3, no popmyne

MoxoaHbiin pacteop cynbgara = Na,SO,4 - 0,6764 - (1000 mr/r)/1 ams, 1)

roe Na,SO, — macca Na,SO,, paCTBOPEHHOrO B 1 ams, r;
0,6764 — copepxaHue cynbcara B Na,SO,, % macc.

MO>XHO NPUrOTOBUTL UCXOAHbLIN PacTBOP APYroro o6beMa npu MCNonNb30BaHUM COOTBETCTBYIOLLMX COOT-
HOLLIEHUI peaKkTUBOB.

9.1.2 WcxoaHblit pacTBoOp xnopuaa (npumepHo 2000 mr/om3)

Momewator 5 r 6e3BOAHOIO XNopuaa HaTPUA B CLLIMNLHLIN WKad npu Temneparype 110 °C He MeHee
yeM Ha 1 4, OXNaXaaKT U XPaHAT B 9KCUKATOpe.

TwaTtenbHo B3BeLwmBatoT 3,30 r 6€3BOAHOIO XNOpuaa HaTpPUsA € NOrPELUHOCTbLIO A0 0,1 Mr M NEPEHOCAT B
MepHyIo konby BMecTuMocTbio 1 AmS. [ins pacTBopeHns cynbdata HaTpus Ao6asnsior Boay knacca |l u goBo-
JAT [10 HYKHOTo 06bema. PaccunThIBAIOT KOHLIEHTPALMIO XIOpuaa B pacTsope, Mr/am3, no opmyne

WecxopHeiii pacteop xnopuaa = NacCl - 0,6068 - (1000 mr/r)/1 am3, (2)

rae NaCl — macca NacCl, pactsopeHHoro B 1 p,lvl3, r;
0,6068 — coaepxatue cynbgara B Na,SO,4, % macc.
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MOXXHO MPUrOTOBUTL UCXOAHbIV PacTBOP APYroro o6bema npu MCNoNb30BaHUM COOTBETCTBYHIOLLIUX COOT-
HOLLEHWUIA peaKkTUBOB.

9.2 CtaHgapTHble pacTBOpPLI Xnopuaa u cynbeoara B Boge

Ons nonyyeHusi CTaHAapTHOrO pacTBOpPa HYXHOM KOHLEHTpauuMu B MEPHYIO konby MOMeLlaloT Boay
knacca |l, ucxoaHble pacTBopbl cynbdara 1 xnopuaa u AosoasT 06beM 40 1 AM3 B COOTBETCTBUM C Tabnu-
uen 1. CTaHaapTHbIE pacTBOPbI FOTOBAT KaXKabl MecsL.

Tabnuya 1 — lMpuroToBneHne cTaHgapTHLIX pacTBOPOB xflopuaa U cynbdgara B Boge knacca Il

CTaHpapTHbIN pacTBop cynbdaTa n xnopuaa, KonwnyecTBo ucxofgHoro pacteopa KonunyectBo ncxoaHoro pacTeopa
M Xx1opuaa 1 cynbaTta (kaxaoro) B 1 am3 sogel xnopuaa, cm3 cynbdata, cM®
Toneko CI~ 50 25,00 —
20,0 10,00 10,00
10,0 5,00 5,00
50 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 UcxoaHble pacTBOpbl Xnopuaa u cynbdara, NpMroToBneHHbIe B COOTBETCTBUK € 9.1, gobasnsior
KOMMYECTBEHHO B KONGY M NepeMeLLnMBatoT C BoA oIt knacca Il KonuYecTBeHHO B COOTBETCTBUM C Tabnuueii 1.
Heo6xoa1Mo TOYHO U3MEpPSTb 06bEMbI UCXOAHbIX PACTBOPOB CynbdaTta u xrnopuaa, o06aBnsemMbix B Konoby,
n npu gosegeHun obvema o 1,00 am3 Bogoii knacea |I. KoHueHTpauuu cynbdara n xnopuaa Kaxaoro ctaH-
[apTHOrO PacTBopa, MI/AMS, BLIMUCASIOT MO POPMynam:

Cynbchat B cTaHgaptHoMm pacteope = V,C./V, 3)

rae V, — o6bem UCXoAHOro pacTeopa cynkdarta (Hanpumep, Tabnuua 1, rpada 3), cm3;
C, — KOHUEHTpauusi UCXOAHOTO Cynbchata B COOTBETCTBUU C chopmynioi (1), mr/am3;
V — KoHe4Hblii 06beM CTaHAapTHOTO PacTBoOpa, CMS;

Xnopua B ctaHaapTHOM pacteope = V,C./V, (4)

rae Vi, — obbem ncxoaHoro pacteopa xnopuaa (Hanpumep, Tabnuua 1, rpada 2), om3;
C,, — KOHLEHTPAaLMA MCXOAHOr0 Xnopuaa B COOTBETCTBUM C DOPMYTON (2), mr/am3;
V — KOHeuHblii o6beM CTaHAapTHOro pacTeopa, cMd.

9.2.2 KpatHble 1 Apo6HbIE 3HA4YEHUA pacTBOPOB MO Tabnuue 1 MOXHO UCMONbL30BaTh ANA NPUrOTOBNE-
HUSI pa3nnYHbIX CTaHAAPTHLIX PacTBOPOB, a hopMyrbl (3) U (4) MCNONL3YIOT ANSA pacyeTa KOHUEHTpaLuii MoHa
B CTaHJapTHOM pacTBope.

MpumMedaHune — MOXHO UCMONL30BATL ankTePHATUBHbIE UMEIOLLMECS B Npoaaxe CTaHLapTHLIE pacTBOPhLI 4Ns
KarMGpoBKN MpU YCIOBUM, YTO PACTBOPLI OTHOCATCA K NEPBUYHLIM CTAHAAPTHEIM PacTBOPaM, UMK CepTUdULUPOBaHHLIE
cTaHaapTHele 06pasLbl, He cofepXallue Apyrux aHanmsupyembix BELLECTB.

9.3 PacTtBop nepekucu Bogopoaa 0,90%-Hbli

TwaTtenbHo oT6upatot nuneTkoii 3,0 cm® 30%-HOro peakTnea nepekncu BoA0Poaa B MEPHYIO Konby BMe-
ctumocTblo 100 cm3. JoBogsT Boaoii knacca |l 40 HyXHoro o6bema.

MpumeyvyaHue — Nepekncb BOAOPOLa pasnaraeTcs B BOGHOM pacTsope, nostomy ceexuit 0,90%-Hblil pacTop
FOTOBAT eXeqHEeBHO.

10 KanubpoBka

10.1 TOTOBSIT MOHHbII XpoMaTorpad) B COOTBETCTBUU C MHCTPYKLMAMM npoussoauTens. B HacTosweM
cTaHaapTe He NPUBOAATCS HUKaKUE cneumduyeckue napaMmeTpsbl, NOCKONbKy pasHoe obopyaosaHue Tpeby-
€T pasHbIX YCTaHaBMNMBaeMbIX NApaMeTPOB AN AMI0EHTa, CKOPOCTU NoToka u npubopa. KanubpyioT MOHHBI
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xpomarorpad He MeHee YeM Ha NATU YPOBHSAX KOHLIEHTpaLuui cynbdara u xnopuaa, Ha4mHasa oT ypoBHA He-
CKOJbKO BbILLIE NpeAena AeTEKTUPOBAHUSA, U B AanbHeiwem B obnactu, onpeaensioLleii pabounit AuanasoH
aHanuampyeMbix Npob. KOHLEHTpaLuumu UCnonb3yeMbix kanmbpoBOYHbIX pacTBOPOB AOIMKHBI ObITh B Npeaenax
0XUAaeMoro AuanasoHa aHanuaupyembix npod. OanH unu GonbLuee YUCNO CTaHAAPTHBLIX PACTBOPOB UCMOSb-
3YI0T AN NPOBEPKU NMUHEWHOCTU KanubpoBOYHOro rpaduka.

10.1.1 TunuyHble YyCNOBUS UOHHOW Xpomarorpacum (yCrnoBusi, CNONL3OBAHHbLIE MPKU MOMYYEHUN XPO-
mMatorpamm Ha pucyHke 1):

cKopoCTb noToka — 1,5 cM3/MuH;

o6beM neTnu Jo3aTopa — 25 MKAMS;

CKOpPOCTb MOTOKa Ans nogasneHua uoHa — 2,0 cM3/MUH.

10.1.1.1 B COOTBETCTBMU C MHCTPYKLMSIMM NMPOU3BOAUTENSI MOXHO MPOBOAUTL aHanu3 B Apyrux ycno-
BusAX. BaxkHo, 4TOObI OKOHYaTENbHasA XpoMaTorpamMmma cozepykana nuku xnopuaa u cynbdara, pasgeneHHole
[0 HYNEeBOW NUHUU, KaK NPUBEAEHO HA puCyHKe 1. ECM KOMNOHEHTbI NPUCYTCTBYIOT B 3HAYUTENbHbIX KONUYe-
CTBax, TO APYrue aHMOoHbI MOTyT NPEenATCTBOBATb M3MEPEHMIO XIopuaa u cynbdara.

MpumedyaHune — OBbeM NeTnu Jo3aTopa MOXHO MEHSITb B 3aBUCUMOCTU OT €MKOCTU KOMOHKN, YyBCTBUTESb-
HOCTM W ApYriX (haKTOPOB MPU COOTBETCTBUM PYKOBOACTBY MO SKCMyaTaLun MOHHOro xpoMarorpada 1 uHdopmaumm no
06opyaoBaHUIo, UCMONL3YEMOMY NS NPOBEAEHUS UCTIBITAHUSA.

10.1.2 Mpadpukn aHaANUTUYECKON KanMOpPOBKM AOMKHbI ObiTb NONYYEHbI HA OAHOWM LUKane AeTekropa,
4yTOObI NPEAOTBPATUTL BNUAHME Apeida Ha BUA KPUBOW.

10.2 paduk aHanUTMHECKOW KanubpoBKM HEOOXOAUMO NPOBEPATL €XEAHEBHO UNMKN Nepes NpoBeAeHU-
eM aHanu3a npobbl, 4TOObI Y4ECTb N3MEHEHUS B CUCTEME, KAcaloLMecs pasaeneHus, kKanMbpoBku U YyBCTBU-
TENbHOCTU; 3TO ABMSETCA YACTbiO NPOBEPKM KayecTBa npouecca uamepeHun (cm. pasagen 14).

10.3 Kanu6posouHble rpadmku cynbdaTta u xnopuaa Heobxoaumo NOBTOPATb nNocne noboro uameHe-
HUSA pacTBOpA AMOEHTa MOHHOTO XpomMarorpada (8.3), UuTo6bl BHOBb YCTAHOBUTL 3HAYEHNE BPEMEHWU YA EPXKM-
BaHWUSA MOHOB U CTEMEHb pPasgeneHus.

10.4 VM3mepeHue cCTaHAAPTHbLIX PaCTBOPOB ANA KanuopoBKU

BBoaAT 25 MKAMS KaXa0ro KanMOPOBOYHOTO PACTBOPA, NPUFOTOBMEHHOTO NO 9.2, B MOHHLIN XPOMAaTo-
rpad u N3MepsIoT NNoLaan NMKOB, COOTBETCTBYIOLLIMX MOHaM cynbdaTa u xnopuga. MoHHas xpomarorpamma
kanuBpoBOYHOro pacTeopa 1 Mr/amS nokasaHa Ha pucyHke 1 (Ipyrue aHMOHbI, €CRM OHU NPUCYTCTBYIOT, ByayT
3MIOUPOBATLCA, KAk NOKA3aHO Ha PUCYHKe 1).

10.5 CrposaT kanubpoBoyHble rpadmku cynbdara u xnopuaa, oTknaabieas eauHULbl NNoWwaau nuka u
KOHUEHTpauuu cynbdara n xnopuaa.

Mcnonb3yioT NUHENHYIO perpeccuio ANA onpeaeneHus Haunydwen kanubpoBovHON NpaMoii. Kaxabin
rpagpuk AOMKEH UMETb KOIDMPULMEHT KOPPENALUM, NONMYYEHHbIN METOAOM HAUMEHBLLUMX KBAAPATOB, PAaBHbIN
unu Gonee 0,99 (pucyHkn 2 u 3). GakTOp OTKNUKA ANS KAKAOTO NOHA Ry ABNAETCA HAKNOHOM NPAMON NMHUM
kanubpoBo4HOro rpacuka (Mr/ams/eanHnLs! nnowwaam).

KoHueHTpauus cynbdara, mir/cm®
120

100 /
80 /
60

. ~
N

0 T T T | T
1 2 3 4 5 6
Mnowaab nuka cynbgara
y =21,264x
R2=0,999

PucyHok 2 — TunnyHbIi kanmbpoBoyHeIid rpacuk cynedara
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KoHueHTpauus xnopuaa, MKI'ICM3
120

100 /‘v
80 /
60
/
40 /
20 2

0 | | T | T T T
1 2 3 4 5 6 7 8
Mnowagab nuka xnopuaa
y =13,491x
R2=0,9973

PucyHok 3 — TunuuHbiin kanubpoBouHbIl rpadmk xnopuaa

MpumMmeyaHune—Ecnu koadpdurumeHT KoppensaLmm rpaduka AN sHaYeHUiA NNoLWaamN nuka, NOCTPOEHHLIN MeTO-
JIOM HaUMeHbLLUX KBaJ paToB, cocTaBnseT MeHee 0,99, To npubop 1 kanubpoBoUHEIE pacTBOPbI AOMKHBI GbITE NPOBEPEHbI
Ha BO3MOXHOCTb OLIMOOK, N NpU HeOBXOAMMOCTMN KanubpoBKy NOBTOPAIOT, HauUMHasi ¢ pasgena 9.

11 MNMpoBeaeHue UcnbITaHUA

11.1 Mpo6bl otOupator B coorBetrcreum ¢ ACTM ] 4057 unu ACTM [1 4177. Mpo6bl A0MKHbI ObITb X0-
powo nepeMewaHbl Ana obecnevyeHus ux ogHopoaHocTu. MNpeacTaBuTenbHasa YacTb NPo6bl 4omKHA ObITh
otobpaHa B kadyecTse obpasua Ana aHanu3a. MNpobbl AOMKHbI BbITb OTOGPAHbLI NPEANOYTUTENLHO B CTEKNSAH-
Hbl€ UM NONUSTUNEHOBLIE KOHTENHEPDI C KPbILLUKAMU, 00ECNEYMBAIOLLIMMU XOPOLLYIO FEPMETU3ALUIO, UCKITIO-
yalowylo ucnapenue. KoHteiHepbl Ans npob He AOIMKHbI coaepkaTb Kakux-nuBo OCTaTOuHbIX CynbdaToB
Unu xXnopuaos. Ecnu KOHTENHEPLI ObINM OYULLIEHBI U NPOMBITEI 0OLIMHON BOAON, X HEOOXOAUMO TLUATENbLHO
NpoMbITb BOAOM knacca |, a 3atem nepes MCnonb30BaHUEM BbICYLLUTD.

11.1.1 TwarenbHO nepemeLLMBatOT NPobbl B KOHTENHEpPax HEMOCPEeACTBEHHO nepes oT6opom Npobbl
ANsi UCNbITaHus.

11.1.2 Mpobbl MOXHO aHanNU3MpPoOBaTb PA3AENbHO HA codep)aHue obLMX U NOTEHUManbHbIX Cynbda-
TOB MW OAHOBPEMEHHO Ha TO M Apyroe, a Takke Ha o6Lime Xnopuabl.

11.2 TOTOBAT MOHHBIN Xpomartorpad B COOTBETCTBMU C MHCTPYKLUMSMU NPOU3BOAUTENS.

11.2.1 YCcTaHaBnuBalT paBHOBECUE CUCTEMbI NPY NOAave SntoeHTa B TedeHne 15—30 MUH A0 AOCTIXKe-
HWUS YCTOWYMUBOW HYNEBOW NMUHUN.

11.3 UcnbiTaHne Ha MOHHOM xpoMartorpade NPoBOAST B COOTBETCTBUM C MHCTPYKUMSIMU NMPON3BOAUTENS.

11.4 OnpepeneHune o6uwux cynb@aToB U x110puaoB

11.4.1 JoBasnsior TouHo 2,00 cm3 ncnbITyemoit npobbl STAHONA B YUCThINA, BLICYLLEHHBIA, TAPMPOBAaH-
Hblii CTEKMSAHHbI (NakoH BMECTUMOCTbIO 15 cM3 CO CHSATON YMNOTHAIOLLEN KPbILLKOWA.

11.4.2 MomeLatoT hnakoH C KPLILLKOWM B HarpeBaemsblin 6nok npu Temneparype 65 °C n o6aysatot ycra-
HOBMBLUMMCS TOTOKOM ra3a (a30Ta) BOKpYr priakoHa CO CKOPOCTbIO OT 2 A0 3 cM3/MuH. MpoBy NOMHOCTLIO Bbl-
CyLUMBAIOT B Te4eHne 5—10 MuH. Mocne NonHOro BbiCYLUMBAHMS AOCTaKOT hnakoH U3 Harpeeaemoro 6roka u
oxnaxgatoT 40 KOMHaTHOW Temneparypsbl 60 °F — 80 °F.

MpuMedaHne —MOXeT COXPaHNUTLCA HeBOIbLLOE KOTNMYECTBO HE(TAHOMO OCTaTKa U3 4eHaTypupOoBaHHOro aTa-
Hona. ECMu ocTaTok npeacTaBnsieT coBoi TOHKYIO MIeHKY, 3TO He BIUSIET Ha PesyssTaT UCMbITaHuii, MOCcKoMbKY BCe Koru-
YeCcTBO CyNbgaToB U XMopUA0B B HeM By eT SKCTparupoBaHo B BOAHYHO dhasy.

11.4.3 [oBasnsior To4HO 2,00 cm3 Bogbl knacca |l B BbICYLLEHHYIO NPo6y. 3aKpbiBaOT (INaKOH yrnoT-
HAIOLLEW KPbILLKOW U SHEPTMYHO BCTPSIXMBALOT €10 10 PACTBOPEHMUS BCEN TBEPAON CONM.
11.4.4 BBOAST NONYYEHHbIN pacTBOP B MOHHbIN XpomaTorpad B cootsercTeum ¢ 11.6.
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11.5 NoreHunanbHbie cynbdaTthbl

11.5.1 [06aBnsaioT To4HO 2,00 cM3 UCNbITYEMON NPOBLI STAHONA B YUCTBIN, BbICYLUEHHDIA, TAPUPOBAH-
HBIN CTEKNAHHBINA HNaKoH BMECTUMOCTBIO 15 CM3 CO CHATOI YNNOTHSIOLLEH KPbILLKOW.

11.5.2 MomewaioT dnakoH ¢ npobon B HarpeBaeMblii 6rok npu Temneparype 65 °C u obayBalot ycra-
HOBMUBLUMMCA MOTOKOM rasa BOKpYyr ¢dnakoHa. lMpoOy BbicyumBaior B TedeHme 5—10 muH. Mocne nonHo-
ro BbiCyLUMBaHUA PNAKOH BbIHUMAIOT U3 Harpesaemoro 6rnoka u OXnaxgawT A0 KOMHATHOW Temneparypbl
60 °F — 80 °F (cM. npumeyvanue k 11.4.2).

11.5.3 [o6asnsaior TouHo 2,00 cm3 0,90%-Horo pacTeopa nepekucu Boaopoaa (9.3) Bo (pnakoH G Bbl-
CyLWeHHbIM 06pa3uoM. 3akpbiBaloT (hNAKOH YNMOTHSIOLWEN KPbILLKOW U SHEPrMyHO BCTPSXUBAIOT (priakoH Ao
pacTBOpeHus BCel TBepaoi COnu.

11.5.4 BBOAAT NONyYEHHDLIN PACTBOP B UOHHbIN XpoMatorpad B COOTBETCTBUM C 11.6.

11.6 BeoasT 25 mkam® pacTeopa 06pasLa, nonyyeHHoro no 11.4 u 11.5, B MOHHbII XpomaTorpad, us-
MEPSAIOT NNOLaAN NUKOB, COOTBETCTBYIOLLIME MOHAM XITOPUAOB U CynbaaToB.

11.7 Ecnu KOHUEHTpauua aHWoHa, NpeaCcTaBnsiloLEro UHTEPEC, NPEBbLILLIAET MAaKCMMarbHOE 3HAYEeHUe
Ana kanubpoBo4YHOro pacTeopa, pasbasnAlT COOTBETCTBYIOLLMM 06pa3oM pacTBop npobbl AeHATypUpOBaH-
HbIM 3TAHOMOM, COAEPXKALLUM HEU3MEPUMO Manoe KONUYECTBO Cynbdara unu xnopuaa, u noBTOpsIlOT M3Me-
peHue. Yuutbisalot npu pacyeTe paktop pasbasneHus cynbgara B npobe staHona u BbIMUCHAIOT KOahduuu-
eHT pasbaeneHus F no copmyne

F = VIV, (5)

rae V; — o6bem KoHeuHoro pacreopa, cm3:
V, — o6bem nepeoHavansHomn npobel A0 pazbasnenus, cm3.

12 O6paboTtka pe3ynsTaTtoB

12.1 KoHuUeHTpaumio cynbdaTtos 1nu Xmopuaos B npobe sranona C, mr/am (Mkr/cm3), BLIMUCASIOT No
dopmyne
C = AR/F, (6)
rae A — nnowjagb NUKa aHWOHA Ha MOHHON XpomaTorpamme B COOTBETCTBUM C 11.6, yCNOBHbIE €4UHULIBI;
R; — dakrtop otknuka kanuGposouHoro rpacmka no 10.5, (mr/am3)/eaunnupl nnowaau;
F — koadhdumuneHT pasbaenenus [cm. bopmyny (5)], paseH 1,0 npu oTCyTCTBUM pa3GaBneHus.

12.2 EavHuubl o6bema (Mr/am3) MOXHO nepeBecTu B e4MHULbI MAcchl (MI/Kr), NCNONb3ys NMNOTHOCTb
JeHaTypupoBaHHOIO 3TaHoMa, NPUCYTCTBYIOLLErO B Npobe, B COOTBETCTBUM C hopmynoi (7). MNNOTHOCTL AeHa-
TYPMPOBAHHOIO 3TaHomna d Npyu KOMHATHOW TeMnepaTtype MOXeT ObiTb onpeaenexa no ACTM [ 4052.

Cynbdar (Mi/kr) = Cynbdpat (Mr/am3)/d, (7)

rae d — NNOTHOCTb AEHATYPUPOBAHHOTO 3TaHoNa, r/cMd.

13 Otuer

13.1 Obuee coaepxaHue cynb@aToB U XnNopuaos

PesynbraThl onpeaeneHns obLLEro coaepXaHus Xnopuaos 1 cynbgaToB AOIDKHbI ObiTb NpeaCcTaBneHb
€ TO4HOCTBIO A0 0,1 mr/kr ansa npo6, coaepxawmx 6onee 3,0 Mr/kr, n ¢ TOMHOCTbLIO A0 0,01 mr/kr 4nAa npob, co-
Aepxawmx menee 3,0 mr/kr. Mpu 3ToM AOMKHO ObITb YKkazaHo 0603HaYEHME HACTOSLLEro CTaHgapTa.

13.2 CopepxaHue noteHUManbHbIX cynbdaroB

Pesynbratbhl onpeaeneHus cogepXaHus NOTEHLUManbHbIX Cynb(aToB AOKHbI ObITb NpeAcCTaBneHbl ¢
ToyHOCTLIO A0 0,1 Mr/kr ana npo6, cogepxawmx 6onee 8,0 Mr/kr, n ¢ ToMHOCTLIO A0 0,01 mr/kr ansa npo6, co-
Aepxawmx menee 8,0 mr/kr. Mpu 3ToM AOMKHO ObITb YKka3aHo 0603HAYEHME HACTOSLLErO CTaHgapTa.



rOCT P 54287—2010

14 YnpaBneHue kauectBom (QC)

14.1 MoATBEPKAAOT XapakTePUCTUKM Npubopa Unu MeToAa UCTbITaHWIA, aHaNU3upys OaHY Mnu 6onb-
Lee Yncno nNpol Ana KOHTPOMSA Mocne Ka)@on kanubposkn u He MeHee 1 pasa B AeHb B fanbHenwem. Ha-
npumMep noaxoaaLmm 06pasLoM 4NnA KOHTPONA MOXET ObiTb OTAENbHAsA NpefcTaBuTENbHasA npoba ataHona
(X1.5, npunoxxeHue X1), KOTOpas MHOTFOKpPaTHO MPOaHanu3MpoBaHa B COOTBETCTBUM C MPOLIEAYPON No pas-
aeny 11. 3t pe3ynbratbl UCNOMb3YHOT A NOCTPOEHUSA KOHTPONBHON KapThl NPU NPOBEPKEe CTaTUCTUYECKON
cTabunbHOCTN CUCTEMBI, KaK NpuBegeHo B X1.3.

14.1.1 Mpo6bl 4N KOHTPONs MOryT ObiTb NPUrOTOBAIEHbl HA BOAHOW OCHOBE. BogHbIE anuMKBOTHI MC-
XOAHbIX CyNnbgaTa u xropuaa AobasnstoT B Bogy knacca |l 8 cooteetcteum ¢ Tabnuuen 2 B 1 am3 pacTsopa.
KOHUeHTpauumn NOHOB BbIYUCISAIOT B COOTBETCTBUM C popmynamum (8) u (9). KoHTponbHbie npobbl, nonyvyaembie
no Tabnuue 2, aHanu3upyloT B COOTBETCTBUK C NpoLieaypamu, npuseaeHHbIMKU B pasaene 11. 3tu pesynsrarbl
UCMONb3YKOT ANS NOCTPOEHUS KOHTPOMbHOW KapThl NPU NPOBEpPKe CTaTUCTUYECKON CTabUNBHOCTM CUCTEMBI B
cooTBeTcTBUM € X1.3.

Cynbcat B CTaHaapTHOM pacteope (Mr/am3) = V,C,1073, (8)

rae V, — obbem ucxoaHoro pacteopa cynbara (rabnuua 2, rpada 4), cm3;
C, — KOHLEHTpaums NcxoaHoro cynbdara [dpopmyna (1)], mr/am3.

Xnopua B CTaHAapTHOM pacteope (Mr/amd) = v, Cp 1073, (9)
rae V, — obbem ncxoaHoro pacteopa xnopuga (rabnuua 2, rpaca 3), om3;
C, — KOHLEEHTpaLVA UCXOAHOTO Cyrbara [chopmyna (2)], mriam3.

14.2 Ecnu npotokornbl QC/QA (KOHTpOnA KayecTsa/rapaHTUW Ka4ecTsa) ANA AAHHOTO UCTILITATENbHOIO
06opynoBaHNA yxe 0hOPMIEHbI, UX MOXHO UCMONb30BaTb ANA NOATBEPXKAEHUA AOCTOBEPHOCTMU NOMNYYEHHbIX
pesynLTartoB.

14.3 Ecnu 4ns AaHHOro ucnbiTatensHoro o6opyaosanus npotokon QC/QA OTCYTCTBYET, MOXKHO UCNOSb-
30Batb B kadyecte QC/QA npunoxexue X1.

Ta6nuya 2 — OB6paslibl AN KOHTPONS NpW orpefeneHnn NoTeHUManbHbIX cynbdaToB 1 XITopUaos

CTaHaapTHbIA pacTBOp cynbdata u xnopuia, O6beMm KoHeYHoro KonuyectBo ncxoaHoro Konuyectso ncxoaHoro
MF Xropuaa 1 cynicata (kaxaoro)/1 AmM° Boabl pacteopa, amM3 pacTsopa xrnopuaa, cmM3 pacTsopa cynbeaTta, cM3
Toneko 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 OTKIoHeHued

15.1 MpeunsmoHHOCTb

MpeLn3MoHHOCTb AAHHOrO METOAAa UCMbITaHWi onpeaeneHa CTaTuCTMYECKUM UCCNeaoBaHWEM pesyrb-
TaToB MeXnabopaTopHbIX UCTbITAHWUNA:

15.1.1 NMoBTOpsieMOCTb I

PacxoxaeHue pesynsraToB NocrneaoBaTenbHbIX UCNIBITAHWIA, NONYYEHHbIX OIHUM U TEM K& ONepaTopoMm
C UCMOSIb30BAHWMEM OLHOM W TOW Xe€ annapaTypbl NPU NOCTOSIHHBIX PaBGOYMX YCROBUSIX HA UAEHTUYHOM uUccne-
AyeMoM ofpasLe B Te4eHUe ANUTENLHOIO BPEMEHW NPU HOPMasbHOW U NPaBUNbHONW paboTe B COOTBETCTBUU
C HACTOAILLMM METOAOM MCMbITAHWIA, AOMMKHO NPEBLILLATL CrIEAYIOLME 3HAYEHUsI B OAHOM CRny4ae u3 agpaguarty.

4 MoaTBepxAaatoLne faHHble 3aperncTpuposarsl B ACTM 1 MoryT GbiTe nosydeHsl no 3aseke Research Report
RR: D02-1611.
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15.1.1.1 O6wume xnopuael. Mpeaen obHapyxeHua (PLOQ) coctaenser 0,75 wmr/kr. MoBTOPAEMOCTD 1
Haxoautca B npeaenax ot 0,75 o 50 Mr/kr 13aMepeHHOro coaepaHns o6LMX XNOPUAOB U BbIMUCISIETCA NO
dopmyne

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

15.1.1.2 O6wume cynbpatel. Mpeaen obHapyxeHus (PLOQ) cocraensaet 0,55 mr/kr. MoBTOPAEMOCTDL 1
Haxoautca B npeaenax ot 0,55 4o 20 MI/Kr U3MepeHHOro cogepxaHusa ooLwmx cynbdaroB U BbIYMCNAETCA NO

dopmyne
r = 0,2319(X + 1,000E-04)0.5000, (11)

15.1.1.3 MoteHuymnaneHele cynbdarel. MNpeaen obHapyxeHus (PLOQ) coctaenser 4,0 mr/kr. MosTopse-
MOCTb /" HaxoauTca B npeaenax ot 4,0 4o 50 MI/Kr MU3MEPEHHOTO coaepXKaHnsa NoTeHUManbHbIX CynbdaToB U
BblMUCHIAETCA NO hopmyne

r = 0,1763x0,4000 (12)

rae X — KOHUEHTpauusa aHanuta, Mr/kr.

15.1.2 Bocnpoussogumoctb R

PacxoxaeHue ABYX €AWHUYHbIX U HE3AaBUCUMbIX PE3YNnbTaTOB UCMbLITAHUIA, NONYYEHHbIX Pa3HbIMU One-
patopamu, paboTalowumn B pasHbix nabopatopusix, Ha UAEHTUYHOM UCCReayeMOM martepuane B TedeHue
ANUTENBHOMO BPEMEHU NPU HOPManbHOW U NPaBUNbLHON paboTe B COOTBETCTBUM C HACTOSALLMM METOAOM UC-
NbITAHWIA, MOXET NPEBLILIATL CNeayLme 3Ha4eHna TONbKO B O4HOM Cry4ae U3 aBaauaru.

15.1.2.1 OBwwme xnopuabl. Bocnponssogumoctb R HaxoauTtca B npeaenax ot 0,75 go 50 mr/kr coaep-
XaHUA 0BLWMX XNOPUAOB M BbIMUCNSAETCA MO hopmMmyne

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

15.1.2.2 Obwume cynbdatel. BocnponssogumocTtb R Haxoautca B npegenax ot 0,55 4o 20 mr/kr name-
PEHHOTO cogepaHua obwmx cynbdaToB U BLIMUCNSAETCA N0 hOpMyne

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

15.1.2.3 lNoTteHumnansHble cynbgatel. Bocnponssogumoctb R Haxoautca B npegenax ot 4,0 4o 20 mr/kr
M3MEPEHHOTO COAEPXKAaHUA NOTeHUManbHbIX CyNbdaToB U BblMMCNSiETCA No hopmyne

R = 1,0505x09:4000 (15)

rae X — KOHUEHTpauusa aHanuta, Mr/kr.

15.2 OTKNOHEeHue

MockonbKy B HacTosILLEe BpeEMS He CyLLecTByeT obLuero cormalleHus o6 sTanoHHOM Marepuane ans
MexnabopaTopPHbIX UCTLITAHUIA, HE MOXET ObITb ONPEAENEHO OTKMOHEHME HACTOALLIEro MeToAa.

15.3 B tabnuue 3 npuBeaeHbl 3Ha4eHUs nokasarenen npeym3anoHHOCTH, paccynTaHHble No hopmynam
(10) — (15).

Tabnuya 3 — MNpeUnsmMoHHOCTb MeToAa

AHanut KoHueHTpauua aHanuTa, Mr/kr HOBTOpﬂeMOCTb Bocnpoms;o.qmmocm
Obwue xnopuasl 1,0 0,2 1,3
20,0 0,6 3,5
50,0 1,3 7,0
Obuwe cynbdaTtbl 1,0 0,2 1,1
40 0,5 2,2
20,0 1,0 49
[MoTeHunansHble cynbdarsl 40 0,4 1,8
20,0 0,6 3,5

11
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MpunoxeHune X1
(cnpaBouHoe)

KoHTponb kayecTBa (QC)

X1.1 Heobxogumo NoATBEpXAaTb XapakrepucTuku npubopa v npouedypbl MeToga UCMbITaHWi, aHanuaupys o6-
pa3ubl KOHTpons kadecTBa (obpasyel QC).

X1.2 TMpexge 4YeM NpoBOAUTL KOHTPOMb MNpoLecca U3MepeHusi, Nonb3oBaTeno HacTosLWero MeToga HeobxoauMo
onpefennTL CpeaHee 3Ha4deHe 1 rpaHuLbl AONYCTUMBIX OTKOHeHMiA A4na obpasuya QC (cm. ACTM [ 6299, ACTM [1 6792
1 MNL79).

X1.3 Peructpupytot pesynstatbl QC 1 aHanmanpyoT KOHTPOIbHbIE KapThbl UMK UCTIONbL3YIOT ApYrue MeToaukK, cTa-
TUCTUYECKUN SKBMBANEHTHbIE AJ15 YCTaHOBIEHNUSA COCTOSHUSI CTaTUCTUYECKOTO KOHTPONSA 06LLero npovlecca UCTbITaHui (CM.
ACTM [16299, ACTM [ 6792 u MNL7. Tio6oit KOHTpOrb JaHHbIX, BLIXOASALLMX 3a npefensl AonycKa, JOMKeH ConpoBo-
XAaTbCA UCCrnefoBaHNeM OCHOBHO NMPWYMHBI 3TOro dhakTa. B pesynkraTe Takoro uccrefoBaHusi MOXET, HO He oBsi3aTenb-
HO, BO3HUKHYTb He06X0[MMOCTL NOBTOPHOI kanubpoeku npubopa.

X1.4 MNpw oTcyTCTBUM YeTKMX TpeboBaHWi B MeTOAE UCMbITaHUi YacToTa npoBeaeHus QC UCMbITaHUsA 3aBUCUT OT
KPUTUYHOCTM M3MEPEHHOro nokasaTens, nony4aemMoi ctabuneHOCTU npoLecca UchbITaHWi u TpeboBaHuii noTpebutens.

OBbluHO 06pasubl QC aHanuaupyoT Kaxablii AeHb NpU NPOBEAEHWM WUCTIBITaHUA Hapsay ¢ aHanu3oM OBbIMHBIX
pabouynx obpasuos. YacToTa npoBegeHns QC fomkHa GbiTb YBENUYEHa, €CNK aHaNM3npyIoT GorbLuoe Ynucno obpasyos.
OpfHako, Korga Aoka3aHo, YTO UCMbITaHUe HaxXOLWTCS B Mpejenax cTaTUCTUHMECKOro KOHTpons, YacTota QC ucnbiTaHuid
MOXe€T OblTb YMeHbLUeHa. NokasaTenu npeuusnoHHocTy Ansa o6pasuoB QC [omxHbl ObiTe CBepeHbI C NokasaTenaMu npe-
LmnanoHHocTn metoga ACTM ans obecneyeHns HeoBxoaMMOro KadecTea AaHHbIX.

X1.5 PekoMeHayeTcs, No BO3IMOXHOCTH, 4ToBLI TUN 06pa3uos QC, nogsepraeMbiX peryrnapHbIM UCNbITaHUAM, 6bin
NpeAcTaBUTENBHBIM MO OTHOLLEHUIO K 0ObIMHO aHanuanpyemelM obpasuam. [JomkHa 6biTh JOCTYNHa NocTaBka Matepuana
obpasyoB QC B JOCTaTO4HOM KOMNWYECTBE B TEYEHWE HAaMEUYEHHOrOo Nepuoga UCMoNb30BaHMs, a Takke AoMmKHa ObiTh 06e-
cneveHa ofHOPOAHOCTb M cTabunbHOCTb 06pasloB QC npu HaMedeHHbIX YCoBUSIX XpaHeHus. danbHeiwune ykasaHus
no QC npusegeHsl 8 ACTM 16299, ACTM 16792 n MNL7, MeToAbl CTAaTUCTUHYECKOTO KOHTPONA C UCNONBb30BaHUEM KOH-
TPOMbHLIX kapT — B MNL79).

5 MNL7, CnpaBoYHMK no npeAcTaBeHUIO aHanusa aHHbIX KOHTPONbHLIX KapT, 6-e nsganue, goctyned 8 ACTM.
12
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Mpunoxexnune JA
(cnpaBouHoe)

CBefeHus 0 COOTBETCTBUM CCbINTIOYHbIX CTAaHAAPTOB
CCbINTIOYHbIM HaUUOHanNbHbIM cTaHgapTam Poccuinckon Pegepauumn
(v encTBYIOWUM B 3TOM KayeCTBe MeXrocylapcTBEHHbIM CTaHAapTam)

Tabnwuya OJAA

QOBo3HaueHne CCbINOYHOro CrteneHb Obo3Ha4YeHne u HaumeHoBaHue
CTaHAapTa COOTBETCTBUA COOTBETCTBYIOWEro HaUMOHanNbHOro cTaHgapra

ACTM [ 1193 — *

ACTM [ 4052 — *

ACTM 1 4057 NEQ FOCT P 52659—2006 «HedTb n HedTenpoaykTel. MeToabl pyvHoro
ot6opa npob»

ACTM O 4177 NEQ FOCT 2517—85 «HedTb 1 HedpTenpoaykThl. MeToabl 0TOGopa Npob»

ACTM [ 5827 — *

ACTM [ 6299 — *

ACTM [ 6792 — *

ACTM ] 7318 — *

ACTM 17319 IDT FOCT P 54277—2010 «Tonnueo staHonbHoe. Onpegenenue obuero
U noTeHUManbHoOro cogepXKaHusl cynbdaToB U HEOPraHUYECKUX XI0-
pVaoB METOLOM MOHHOI XpoMaTorpaduu ¢ NPSMbLIM BBOAOM»

ISO/CEN 15492 — *

* COOTBETCTBYIOLUIA HALMOHaNbHLIA CTaHAapT OTCYTCTBYET. [0 ero yTBEpXAEHUsS peKoMeHAYeTCs UCnonb3oBaTb
nepeBog Ha PYCCKMit A3bIK AaHHOro cTaHaapTa. MNepesog 4aHHOro cTaHAapTa HaxoauTes B defepanbHoM HgopMaLu-
OHHOM (hOHAE TEXHUYECKUX PEernameHToB U CTaH4apToB.

MpuMeyvaHune — B HacTosLel Tabnnue UCNonb3oBaHbl criegyrolime YenoBHble 0603Ha4YeHUA CTENEHN COOoT-
BETCTBUA CTaHAapPTOB!

- IDT — nAeHTUYHble CTaHAapThl,

- NEQ — HeakBMBaneHTHble cTaHAapThI.

13
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mMartorpadus, noTeHumarnsHble cynbdatbl, 00wme xnopuasl, obwme cynsdarsl
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