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MNpepgnucnoBne

Lienn, oCHOBHble MPUHLUUNLI 1 06WMe npasuna NpoBefeHUs paboT No MeXrocyAapCcTBEHHONW cTaHgap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTBeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MexXrocygapcTBeHHble, npasuna

M pekoMeHZauuu Nno MexrocyAapcTBeHHON cTaHgapTusauuu. Mpaeuna pas3paboTku, NPUHATUS, OGHOBEHUS
N OTMEHbI»

CBefeHusa o ctaHpapTe

1 NOArOTOBJIEH MexrocygapCTBeHHbIM TEXHWYECKMM KOMUTETOM Mo cTaHgaptusaumm MTK 31 «He-
bTAHbIE TON/MBa M CMa304Hble MaTepuanbl», OTKPbITbIM aKuMOHEpPHbIM 06liecTBOM «Bcepoccuiickuii Ha-
YUYHO-UccnenoBaTenbCkuii MHCTUTYT no nepepaboTke HepTu» (OAO «BHUWM HIM») Ha ocHOBE COGCTBEHHOrO
nepeBoja Ha PYCCKUI S13bIK aHM0A3bIYHON BEpCUN cTaHgapTa, YKa3aHHOro B NMyHKTe 5

2 BHECEH ®epgepanbHblM areHTCTBOM MO TEXHUYECKOMY PeryimpoBaHuio U1 MeTpoiornm

3 MPVHAT MexrocyfapCTBEHHbLIM COBETOM MO cTaHAapTusauuun, MmeTponorun n ceptugukauum (npo-
TokoN oT 27 mapta 2015 r. Ne 76-)

3a nNpuHATME nporosiocoBanu:

KpaTKoe HanMmeHoBaHne CTpaHbl KO,EI, CTpaHbl COKpaLLI'eHHOB HanMmeHoBaHMe HalMOoHa/lIbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTmsaummn

ApmeHuns AM MuH3aKoHOMUKK Pecny6nvkn ApMmeHns

Benapycb BY FocctaHpapT Pecnybnvkn Benapycb

KazaxcrtaH Kz locctaHgapT Pecnybnvkn KasaxctaH

Kunprusus KG KblproisctaHgapT

Mongosa MD Monpgosa-CtaHgapT

Poccus RU PoccraHgapt

TamxunkmctaH TJ TapkuketTaHoapr

4 TMpukasom PenepanbHOro areHTCTBa No TEXHUYECKOMY peryimposaHuio U meTtponorum ot 31 asrycra
2015 . Ne 1244-cT mexrocygapcTBeHHblii ctaHgapT FOCT 33251—2015 BBefeH B AeiiCTBUE B KayecTBe Ha-
LUMoHanbHOro ctaHpgapTta Poccuiickoh degepaymn ¢ 1 auBapsa 2017 r.

5 HacTtoswuii ctaHgapT naeHTndeH ctaHgapty ASTM D 1091— 11 «CTaHfapTHble MeToAbl onpegene-
HVUa docdopa B CMasouHbIX Macnax u npucagkax» («Standard test methods for phosphorus in lubricating oils
and additives», IDT).

CtaHpapT paspabotaH Mogkomutetom D02.03 «3NeMeHTHbI aHanu3d» TexHnuyeckoro komuteta ASTM
D02 «HedTenpoaykTbl U CMa304Hble MaTepuasbl».

HanmeHoBaHWe HacTosAlWero ctaHjapta U3MeHeHO OTHOCUTENIbHO HaUMeHOBaHWA yKasaHHOro ctaHgap-
Ta ASTM ana npuBegeHus B cootBeTcTBue ¢ TOCT 1.5 (nogpasgen 3.6).

Mpn npuMmeHeHUN HaCTOSALLero ctaHgapTa pekoMeHAYyeTCa UCMNOo/Ib30BaTb BMECTO CChISIOYHbIX CTaHAap-
ToB ASTM COOTBETCTBYIOLWE UM MEXIoCyAapCTBEHHble CTaHAapTbl, CBEAEHNA O KOTOPbIX NpuBefeHbl B A0-

NOMIHNTENLHOM MpuAoXeHun JA

6 BBEJEH BIEPBbIE

7 NEPEN3OAHUE. CeHTAGpb 2019 1.
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WHdopmauns o BBefeHUn B AelicTBMe (NpekpalleHun AeicTBUS) HacTOosIWero cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUN YKasaHHbIX Bbllle rocyAapcTB NybanKyeTCs B yKazaTenax HaluMoHalbHbIX
cTaHapToB, U3gaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu IHTepHeT Ha caiiTax coOoOTBeTCTBY-
IOLLUX HALWOHA/IbHbIX OPraHoB No cTaHhap Tu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUA UM OTMEHbl HACTOSLWEro cTaHjapTa CooTBeTCTBYOWas UH-
opmaunsa 6yaeT onybsvMkoBaHa Ha ocuunanbHOM UHTEpPHeT-caliTe MexrocygapcTBEHHOrO coBeTa no
cTaHfapTu3aumm, MeTponorum u cepTudurkaumm B kKaTanore «MexrocygapcTBeHHble CTaHgapTbi»

© CraHgapTuHtopm, ochopmneHue, 2016, 2019

B Poccuiickoin degepaunm HacToswmii cTaHgapT HE MOXET ObiTb MOSTHOCTLI WU
4YacTMYHO BOCMPOU3BEAEH, TUPAXNPOBAH U pacnpocTpaHeH B KayecTBe oduumanbHoro
n3naHus 6es3 paspelweHnss degepanbHOro areHTCTBa Mo TEXHUYECKOMY PeryninpoBaHuio
n MeTposiornm
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M E X T O CY O APCTBEUHH b 1 C T A HOAPT

MACJIA CMA3O0OYHbIE N NMPNCALKWN
Onpepenenune coccopa

Lubricating oils and additives. Determination of phosphorus

Jata BBegeHusa — 2017—01—01

1 O6nactb NPUMEHeHUsA

11 HacTtoswwin cTaHfapT ycTaHaBnvBaeT MeTo4 onpegeneHnsa ocdopa B HEUCMNONb30BAHHbIX CMa-
304HbIX Macnax, npucagkax K CMa3oyHbIM Macsam U UX KoHueHTpatax. [pyumeHeHne HacToslero metoga He
orpaHu4uBaeTcsa TUNOM MPUCYTCTBYKLWMX coefuHeHuli oocdopa, 3TO MOryT 6bITb, HaNpUMeEp, COeANHEHUS
Tpex- n natuBaneHTHOro dpocgopa, dochuHbl, hocdatbl, ocoHaTbl, cynbdunabl gocgopa u 1. 4., no-
CKONbKY BCE OHW B pe3y/sibTaTe OKMCNeHWUs obpasua npu BbINOSTHEHUU aHanM3a KoNM4ecTBEHHO npeobpasytoT-
CcA B BOAHbIA pacTBOp dpocdaTt-noHa.

1.2 3HauyeHus, ycTaHOB/EeHHble B eauHuuax CU, cumtaloT cTaHgapTHeiMu. B HacTosdwem cTaHpapTe
Apyrue efunHuLbl U3MEPEHU He NCNOMb3YIoT.

1.3 B HacTosAWEM cTaHAapTe He NpeAyCMOTPEHO pacCMOTpPEHUE BCEX BOMPOCOB obecneyeHns 6esonac-
HOCTK, CBA3aHHbIX C €ro ncnonb3osaHnem. MNMonb3oBaTenb HACTOALWEro cTaHAapTa HeceT OTBETCTBEHHOCTb 3a
obecneyeHne COOTBETCTBYHLMX Mep 6e30MacHOCT M OXpaHbl 34,0POBbSA U onpefenseT LesecoobpasHOCTb
NPUMEHEHNSA 3aKOHOA4ATe IbHbIX OTPaHUYEHWiA nepes ero Ucrnosib30BaHMEM.

2 HopmaTnBHbIe CCbIIKU

B HacTosiLleM cTaHAapTe MCNo/ib30BaHbl HOPMATMBHbLIE CCbINIKU Ha crefylowmne ctaHgapTtel. 4na aatm-
pPOBaHHbIX CCbISIOK NPUMEHSIIOT TONbKO YKa3aHHOEe M3faHue CCbIJIOYHOro ctaHaapTa, ANs HeAaTUpPoBaHHbIX —
nocnegHee nlgaHve (Bk4vas BCE M3MEHEHUS).

2.1 CtaHpapTbl ASTMY])

ASTM D 1193, Specification for reagent water (Cneyndukayna Ha peakTms Bogy)

ASTM D 4057, Practice for manual sampling of petroleum and petroleum products (MpakTuka py4yHoro
oT6opa npob HepT! M HEPTENPOAYKTOB)

ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products (IMpakTuka aBToMa-
Tnyeckoro otbopa npob HepTM N HePTeNnpoayKTOB)

ASTM D 6299, Practice for applying statistical quality assurance and control charting techniques to
evaluate analytical measurement system performance (MpakTuka NpUMeHEHNsT CTaTUCTUUYECKUX METOAOB KOH-
TPOMA KayecTBa M MNOCTPOEHUSA KOHTPO/IbHbIX KapT ANA OLEHKW XapaKTepucTuk CUCTeMbl aHa/IMTUYECKUX W3-
MepeHuin)

1) YTOUHMTb CCbINKM Ha cTaHAapTbl ASTM MoXHO Ha cavite ASTM: www.astm.org uim B Criyx6e noaaepxkui Knu-
eHToB ASTM: service@astm.org. B nHgopmaumoHHOM TOMe eXerogHoro c6opHuka ctaHgaptoB (Annual Book of ASTM
Standards) crnefyet o6pallaTtbCsl K CBOAKE CTaHAAPTOB EXEerofAHoro c60pHMKa CTaHAAPTOB Ha CTpaHuUEe cailTa.

M3pgaHve ochuumnanbHoe
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3 CywHocTb mMeToaa

31 OpraHunyecknin matepunan 13 obpasuya yganswT, a oocop npespawatoT B hocdar-noH OKNCNEHU-
€M CepHOW KUCMOTOW, a30THOW KUCNOTOW M Nnepokcuaom Bogopoaa. 3aTeM MCMOMb3yHT OAUH U3 CAeayLnX
MeTOA0B:

Pasgensbl
- OKucneHne obpasya 7—1
- (boTomeTpuuecknii (MonnbagoBaHagneBbin) MeTOA, 12— 18
- TPaBUMETPUYECKNA MeTos 19—25
3.2 Ecnu npegnonaraioT, 4TO cogepxaHue chocdopa coctaBnser meHee 2 % macc., TO UCNOMAb3YKOT

thoToMeTprUecknii MeToa; Npu cogepxaHuu coccopa 2 % macc, uam 6o/iee UCNOMb3YyT FPaBUMETPUYECKUIA
meToA,

4 Ha3HauyeHue 1 nNpuMeHeHmne

JaHHble 0 cogepxaHun cocopa B CMAa304HOM Macse WM npucagke MOXHO UCMNO/Mb30BaTb ANA Npo-
rTHO3MPOBAHMWA JKCMyaTauNOHHbIX XapakTepucTuk. Hactoawmii ctaHgapT MOXHO NPUMEHATb AN 60bLWNH-
cTBa cny4vaes, Tpebywuwunx onpegeneHnsa cgocdopa.

5 UucrtoTta peaktmBoB

5.1 YncTtoTa peakTnBoB

LNnsa vcnbiTaHWii cnegyeT MCNoNb3oBaTh pPeakTUBbl KBanuukauum Y. 4. a. Ecnv HeT Apyrux ykasaHuid,
BCE peakTuBbl AO/KHbI COOTBETCTBOBaTb TpeboBaHMsM cneundukaymii Kommccum no aHaMTUYECKUM peak-
TMBaM AMEPUKAHCKOrO XMMMUYECKOro obuectea2). MOXHO MCNOAb30BaTb peakTWBbl APYroi KBanudumkayuu,
€C/IN YUCTOTa peakTMBa He CHMXAeT TOYHOCTb onpeaeneHus.

5.2 YUnctoTta BOAbI

Ecnu HeT gpyrux ykasaHuii, ucnonb3yTt peaktus sogy tuna Il nam lll noASTM D 1193.

6 OT60p Npo6

6.1 Mpo6bl oT6éupatoT Nno ASTM D 4057 nnn ASTM D 4177.
6.2 Mpoba 1 ee anukBoTa A/719 UCNbITAHUA AOMKHbI 6bITb NpeAcTaBUTeNbHBIMKU 06pasLamMmn UCnbITyemo-
ro matepuana.

7 OkucneHne obpasua

7.1 O6nacTtb NPUMEHEHUS

MeToabl BK/OHAKT Npoueaypy yaasneHns opraHMyeckoro marepmana m3 o6pasuoB HENCNO/b30BaHHbIX
CMa304HbIX Maces, NpMcajoK K CMa3oyHbIM Macnam U X KOHLEeHTpaToB M nocneyiollee npespatieHue goc-
dhopa B pochar-noH.

8 CywHocTb MmeToga

OpraHunyecknin matepuan obpasua passaraloT NpM OKUC/IEHUN CEPHON KMCNOTOW, a30THOM KUCMOTON ©
nepokcuMaom Bogopoja v nepesogAaT docdop B hocdaT-uoH. M36bITOK Nnepokcuga Bogoposa yaansoT, pas-
6aBfsisi BOAOI W BbiNnapuBas HECKO/IbKO pa3 [0 MOsIB/IEHWS TycTOro 6enoro napa.

2) Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, D.C.
(Xnmunyeckue peaktvBbl. Cneymdmkaums AMeprMKaHCKOro XMM1MYeckoro obuiectsa, BawmHrToH, okpyr Konymoéus). Mpea-
NIOXEHWs Mo NPOBEPKE PeakTBOB, HE BXOAALLMX B CMIMCKU AMEPMKAHCKOro XMMUYeckoro obuiectsa, — cM. Annular Stan-
dards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (UncTble 06pasubl A9 1abopaTopHbIX XUMKKATOB), a
Tawke The United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville,
MD (®apmakones CLUA n HaumoHanbHbIl hapMako/iorMyeckmii CpaBoYHuK).
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9 Annapatypa

9.1 Konbbl gnsa BblnapuBaHus

Konbbl Kbenbgans c nputepToii npo6koli BMecTumocTbio 300 cm3.

9.2 CTolika gnsi kKono6

CTolika AN O4HOW MNn Heckonbkux konb Keenbpgansa BmectumocTbio 300 cm3, obecneumBarllas pas-
MelleHne Konbbl nog yrnom 45° u nogavy Tenna TOJIbKO KO AHY KO/Obl, NMpW 3TOM ee KOPMNyC W ropJiblKo
[O/DKHbI 6bITb M30/IMPOBAHbI OT UCTOYHWKA HarpeBaHus. MNpubAM3UTENbLHO TP YeTBEPTU TOp/bIliKa KOsObl
Heob6xoAMMO oxnaxgaTb BO34YLWHbIM MNOTOKOM MNpW TemnepaType OKpyxawLlieii cpefbl, HanpaB/eHHbIM Ha
rop/bIWKo Kosbbl. Jna HarpeBaHWss MOXHO MCMNONb30BaThb MJams ra3oBoi ropenkun byH3eHa win anekTpuye-
CKWIi HarpeBaTesNlb BbICOKOW MOLLHOCTH.

10 PeakTuBbI

10.1 Mepokcupg Bogopoga (H20 2), 30%-HbIi pacTBOp C cogepxaHuem dpocdopa He 60nee 0,0002 %.
(MpepynpexaeHne — KoHUEHTPMPOBaHHbIE pacTBOpbl 061a4al0T BbICOKOM TOKCMYHOCTLIO U ABMISIKOTCA CUJb-
HbIMU OKUCTUTENSAMU.)

10.2 KoHueHTpupoBaHHasa a3oTHasa kucnaoTta (HNO3) oTHocMTenbHOlM nAoTHOCTbIO 1,42.

10.3 KoHueHTpupoBaHHasa cepHas kucnota (H2S04) oTHOCUTENBLHOW NNOTHOCTLIO 1,84,

10.4 benoe macno, He cogepxalee ocdopa.

10.5 O6pasubl kKoHTponsa kadecTtBa (QC), npegnoyTUTENlbHO 06pasubl OAHOFO WAM HECKONIbKUX BUAOB
XUAKNX He(pTENPOAYKTOB, ABAAKLWMECA CTaBUNbHLIMU 1 NPeACTaBUTENbHBIMU A1 aHanu3npyembix 06pas-
uoB. O6pasubl QC MOXHO MCNOMbL30BaTh ANS NPOBEPKM MPaBUILHOCTY Mpouecca ucnoiTaHua (cMm. pasgen 26).

11 MpoBeaeHne ncnbITaHW

1.1 B3BelBaOT NOPLUIO aHaNM3NpPyeMoro mMatepuana B COOTBETCTBMM C Tabnuueli 1 n nepeHocaT B
konby Kbenbgana smectumocTtbio 300 cm3. Jna nepeHoca nNpobbl MOXHO MCNOMb30BaTh /060 cnocob, npe-
JoTBpalialownii nonagaHme nNpobbl Ha rOpAbIWKO KONGbl (CM. npumedaHne 1). flo6asnsawT H2S04 (3 cmM3 —
ans dotomeTpuyeckoro metoga unam 10 cM3 — Ana rpaBUMETPUYECKOro MeToga), NOMELLaT CTEK/ISHHYI
OGYCUHKY AgnameTpomM 6 MM (CM. MpMMeYaHue 2) N NnepemMeLllnBaloT COAEPXNUMOe KOObl ee BpaleHNeEM.

Ta6nuua 1 — Macca o6pasua

CopepxaHue coccopa, % MprmMepHaa macca o6pasua, r TOYHOCTb B3BELUMBAHMWS, + T
doTomeTpuyeckmii (MonM6A0BaHaANEBbI) METOA,
Ot 0,002 go 0,2 BK/tou. 2,0 0,004
Cs. 0,2 go 2,0 Bk/t0u. 0,2 0,0004

"paBUMETPUYECKNIT METOA,

OT 2 fo 5 BK/IHOM. 2,0 0,004
Cs. 5 00 10 BKKOM. 1,0 0,003
Cs. 10 go 15 BK/tou. 0,7 0,002
Cs. 15 o 25 BK/tOM. 0,4 0,001
11.2 [Ons obecneyeHns yAo0B/IETBOPUTESIbLHON TOYHOCTWM pPe3y/bTaTOB MCMbITAHWS NpPU HEBONbLIKX KO-

nuyecTtBax ¢ocgopa cnegyet cobnwgatb COOTBETCTBYKLUWME Mepbl NpefocToOpoXHocTM. Heobxogaumo
CTpOro cob6nfatb YNCTOTY, akKypaTHOCTb Mpu paboTe M COOTBETCTBYHLME Mepbl NPeLOCTOPOXHOCTU AN
npefoTBpalleHns 3arpsisHeHuin; nepes MCNofib3oBaHWEM BcClo na6GopaTopHyl nocyay cregyeT o6paboTaTth
oumujatolLeid KACNoTo unu no mMeToAuke, KOTOpash He npegnosiaraeT UCMNOMb30BaHWUS MPOMbILWNIEHHbBIX MO-
OWNX CpeacTB. DTU cpepcTBa 4YacTo cogepxaT wenoyHole ¢hocdartbl, KOTOpble CuUAbHO abcopbupytotcs
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CTEK/ISHHBIMW MOBEPXHOCTSIMW U He yAanswTcs npu o6bIYHON NpombiBKe. XenatenbHo ANs onpeAefieHus
thochopa BbIAeNUTL cneluansHyo nabopaTopHylo nocyay.

MpumevyaHne 1— OB6bLIMHO 06BEMOM CTEKIAHHON BycuHKkM 0,1 cmM3 MOXHO npeHebpeyb. Mpn 06paboTke Heko-
TOpbIX hocthopcogepalimMx coegnHeHNi MHOrAa BO3HMKAET OypHOE KUMEHWEe, KOTOPOe MOXHO CHU3WUTb C MOMOLLbIO CTe-
KSIHHOM 6YCUHKN. Mpn MCNonb3oBaHUM NPOMBILLNIEHHbLIX CPEACTB 418 NpefoTBpaLLeHns 6ypHOro KuneHus uHorga oisaeT
TPYAHO MOMY4UTb MPO3padHblii pacTBop 418 (HOTOMETPUYECKOro onpegerneHns docdopa (cM. pasgensl 12— 18) gaxe
nocne UeHTpudyrmpoBaH1sl U3-3a UCTUPaHNA STUX CPEACTB MPU MHTEHCUBHOM KUMEHWN.

11.3 BbINOIHAKT X0N0CTOE OMNpeAesieHne ¢ UCNO/b30BaHUEM WAEHTUYHOW Mpoueaypbl U Of4MHAKOBbIX
KONMYecTB BCeX peakTuBOB U o6pasua 6enoro macna, He cogepxawero dgocdgop. Pe3ynbTarel X0N10CTOro
onpeaeneHns NUCnosb3ylT B QOTOMETPUYECKOM MeToge (cMm. pasgensl 12— 18).

11.4 MomewwaT KONBY Ha CTOWMKY B BbITSHDKHOM LKady M akkypaTHO HarpeBalT MUKPOropeskon go oby-
rMMBaHNS UCMbITYEMOro obpasua, oxnaxgas ropsbillko Konbbl, NPeAnoYTUTENIbHO C UCNOMIb30BAHNEM NOTOKA
Bo3ayxa (CM. npumedaHue 2). MNMpogonxawT HarpeBaHwe [0 MNOSIBNEHUS TycToro 6enoro napa (CM. npume-
yaHue 3). [lnA oKUCNeHWs opraHnyeckoro marepuana npu HarpeBaHUW HeNpepbIBHO MO Kanasm [o06aBnstoT
1 cm3 HNO3 (cm. npumedaHne 4). Mocne BbinapuBaHnsa HNO3 1 NOBTOPHOro nosiieHWs 6enblXx napoB Mno-
BTOPSOT 06paboTKy, UCNO/Mb3ya AONOSHUTENbHY nopunto 1 cm3 HNO3 (cm. npumeyvaHue 5). MpogoskakT
pob6asnate HNO3 nopumsmum no 1 cm3 4o Tex nop, noka o6pabatbiBaemass CMeCb He CTaHEeT TEMHO-CO/IOMEH-
HOTrO LBETa, YTO YKa3blBaeT Ha NoyTu NosIHOe OKUC/IEHWE OpraHMyeckoro martepuana.

MpumeuyaHune 2— lMogady BO3ayxa, NCNOSIb3YEMOrO A1 OX/TXKAEHNSA FOp/bILKa KO/Obl, cneayeT yMeHbLUaTh
W aaxe npekpawarb, 4Tobbl AaTh Napam U AbIMy YNeTyuuTbCs M3 KOMGbl, a 06pasLy AoWTh A0 06pa3oBaHUsi rycToro
6enoro napa. Mogadyy Bo3ayxa He NpekpaLLatoT A0 NOSHOTO pasfoxeHust obpasua; Bo3ayx cneayeT noaasaTth Kaxablli pas
nepeg gob6asneHnem nopuym HNO3 nam H20 2 (cm. 11.4).

MpumeuyaHne 3— [N yMeHblUEHUS NOTepb doocdiopa crepyeT nlberarb YpeamMepHOro o6pas3oBaHns NapoB
H2S 04, a Takke BbICOTbI NSIaMEHN NPX HarpeBaHNN KOJObI BbiLLE YPOBHS XUAKOCTW. Kak nokasblBaeT npakTuka, npu Ucnbl-
TaHMM 06pasLoB, CoAEpPXaLLMX HeEOpPraHUYeckne CoeauHEHNUs (Hanprumep, conn Gapus 1 CBMHLA), HaGdatoTCa notepu
doocchopa B pesynbTaTe crnekaHus uay cnnaeneHus dpocdiata u cynbgiata co CTek1oM konbbl. CnegyeT nocne aHaamsa
BM3YyasIbHO OCMOTPETb BbICYLLUEHHYO KO/IBY Ha Ha/Mume Henpo3payHoli MeHKU U3 CMIaB/IEHHOTO MaTepuana.

MpumeuvaHne 4— fob6aeneHne HNO3He No Kan/isgsM MOXET NPUBECTU K 06Pa30BaHUI0 U BbIAENEHNIO U3 KOMObI
N36bITOYHLIX KOMIMYECTB Napos, NPUBOAALLMX K noTepe dhocdopa.

MpumeuvaHne 5— [Ons cokpalleHns notepb H2S04 B Npouecce BbiNapuBaHUs LLEeco0bpa3Ho He 3aTsarvBaTb
cTaauto obpasoBaHUs rycToro 6enoro gbiMa mexay fobasneHvem nopumii HNO3.

11.5 Cnerka oxnaxpgaloT konéy un gobasnsawT 10 kanenb (0,5 cm3) H20 2. HarpeBaloT 40 NOABMAEHUSA
ryCTbiX 6€/blX MapoB M NPU KUMEHWU OCTOPOXHO MO kKannam pgo6asnsioT 1 cm3 HNO3. MNMocne BbinapuBaHus
HNO3 »n NOBTOPHOrO NOSABAEHMUSA TYCTbIX 6ebiX NapoB NoOBTOpsAOT 06paboTky H20 2 M HNO3 go obecuBeynBa-
HUsi o6pabaTbiBaeMoli CMecu, YTO yKka3biBaeT Ha MOJSIHOE OKUC/NIeHUe opraHmyeckoro matepuana. O6bIYHO f0-
CTaToOYHO yeTbipex o6paboTok. PMKCMpyOT 06U ee KOMYECTBO MCNOb30BaHHONW H20 2 n 3aTeM MCnonb3yT
Takoe Xe KOJIMYEeCTBO A1 KaX[0ro ucnbiTyemoro obpasua v Xo/i0CTOro onbiTa.

11.6 MNocne 3aBeplleHNA OKAUCNEHUA KONBY oxnaxaaroT, NPOMbIBAOT BXOAHOE OTBEPCTUE U rOPsIOBUHY
Heb6onbWwnM o06BbemMoM BoAbl (5 cM3) U NnepemelInBaldT coaepxmnmoe Konbbl. 3ateM KON6Yy BO3BpalialT Ha
noAcCTaBKY W NpoAO/KaKT HarpeBaHue [0 NOSABAEHUA TYCTbiX 6enblXx napoB. ANs NOSHOrO yganeHusa cre-
AoB H20 2 npoueaypy nob6asneHns BoAbl M HArpeBaHWsA A0 TyCTbIX G6€/ibiX MapoB MOBTOPSAKT HECKO/bKO pas.
(MpeapynpexaeHne — Cob6w[alT OCTOPOXHOCTL Npu yaaneHun cnepos H20 2 no npoueaype 11.5, 4To6hl
nsbexatb notepb pocopa n NpesoTBpaTUTb UCKaXeHUe LBeTa npu poToMeTpuyeckoMm onpegeneHum goc-
gopa no pasgenam 12— 18.)

12 doTomeTpuyeckuin (MosiMbaoBaHaanEBbIN) METOL,

12.1 O6nactb NpUMeEHEHUs

HacTosAwunini Metoq NpUMeEHsOT ANs onpefesieHne obliero cogepxaHus cgocdopa mMeHee 2 % macc,
(cM. NnpuMevaHune 6), BblUUCISiEMOro B o6pasuax, 06paboTaHHbIX N0 Npoueaype KUCIOTHOTO OKUCEHUS, Npu-
BeAeHHOW B pasgenax 7— 11

MpumeuvaHune 6— Mpu cogepxaHum dhocdopa He MeHee 2 % Macc, UCTbITaHNSA NPOBOAAT No pasgenam 19—25.



FOCT 33251—2015

13 CyuwHocTb MeToga

Mocne okncneHns opraHMYecKoro martepuasna B UCNbITyeMOM ob6pasLle U KONM4ecTBEHHOro npeobpaso-
BaHuns docdopa B hochaT-uoH peryanpyoT KUCIOTHOCTbL o6pabaTeiBaeMoil cmecn M pa3baBnsaoT 40 HEO6-
xoanmoro o6bvema. [lo6aBnAlT pacTBOpPbl BaHagata aMMOHUA U Monmbaara aMMOHUA B yKa3aHHOM MOpsAKe.
[Job6aBneHne pacTtBopa Monn6gata amMMOHUA K KACAON cmecu hpochaTta BaHagMs NpuBOAUT K 06pa3oBaHuto
Monn6a0BaHas0OCOPHON reTeponosIMKMCA0Tbl XEeNToro useta. HecmMoTpsi Ha TO YTO TOYHbIA COCTaB MO-
nuégoBaHagoocdOpHOW KNCNOTbl He onpejgesieH, 6blI0 yCTAHOB/IEHO, YTO PacTBOPblI 3TOrMO0 COeAUHEHUS,
NoJslyYeHHble Npu TOYHOM cobNAeHUN onpefesieHHbIX YC/I0BUiA, COOTBETCTBYIOT 3akoHy byrepa — Jlambep-
Ta — Bepa npu nsmepeHun nponyckaHna B o6nactn 420—470 HM B 3aBUCUMOCTU OT cofepxaHusa docdopa.

14 AnnapaTtypa

14.1 doToaneKkTpuyeckuii potomeTp

MoXHO ucnonb3oBaTb cnekTpocoTomeTp, obecneymBawLlmii nponyckaHne B o6nactm 430—460 HM C
BblAEe/IEHMEM ChneKTpasbHOW nonocbl 5 HM. Mpnbop A0/MKEH ObITb OCHalWEeH BcnomoratesibHbIM 060pyAoBa-
Huem Ansa paboTbl C KIOBETaMW C AJIMHOIW ONTUYeCcKoro Nyt 1, 2 u'5 cM 1 B HanMyum fosmkeH 6biTb UX 3anac.
MoOXHO ucnonb3oBaTtb Apyrne npubopsl, Takne kak oToanekTpuyeckme otomMeTpbl ¢ PUALTPOM.

MpumeyaHne 7— [lonyckaeTca MCNONb30BaTh BU3yasibHble LIBETOBbIE CPaBHMBAKOLLME YCTPOCTBA (KoMnapa-
TOpbI) MpU OTCYTCTBUM hOTOMETpPA.

15 PeakTuBbl

15.1 PacTtBOp Monin6aaTta amMOHUA

PactBopstoT 50 r monu6aata ammoHns (NH4)6Mo70 24-4H20) B Tennoit Boge W A0OBOAAT pacTBOp A0
obbema 1000 cm3. MNepes NnpuMeHeHUeEM (PUIbLTPYIOT pacTBop.

15.2 PacTBOop BaHajgaTta aMMOHUA

PactBopstT 2,5 r BaHagata ammoHusa (NH4V 03) B 500 cm3 ropsiveli Boabl, 406aBnsaoT 20 cM3 KOHL,EH-
TpUpoBaHHOI a30THOW kucnotbl (HNO3 oTHOCUTENbHOW NNOTHOCThb 1,42) n foBOAAT pacTBop A0 ob6bbema
1000 cm3.

15.3 CtaHgapTHbIi pacTBOp hocdaTta, cogepxawmnii 0,1 mr P B 1 cm3 pacTtBopa

PacTtBopsitor 0,4393 r gurngpogocdata kanma (KH2P04) B Boge u foBOASAT pacTBop A0 obbema
1000 cm3. Mepepn npuroTtoBsieHMEM pacTBopa gurugpodocdart kanusa crnefyet ABaxAbl NepekpuctTaninio-
BaTb W BbICYLINTbL MO BakyymoM.

15.4 KoHueHTpupoBaHHasa cepHas kucnota (H2S04) oTHOCUTeNbHOW NNOTHOCTbIO 1,84,

15.5 O6pa3sybl KoHTponsa kayvecTBa (QC) npeacTaBnAwT cob60il 06pasubl O4HOr0 UM HECKOTbKUX XUA-
KX HeDTenpoAyKTOB, KOTOpbIe ABASAKTCA CTabuUNbHbBIMU W NpefcTaBUTENbHbIMUW A1 aHannsupyembix obpas-
Los. O6pasubl QC MOXHO MCMNOMNbL30BaTh A/151 MPOBEPKN NPaBU/ILHOCTU MpoLecca UCNbITaAaHNA B COOTBETCTBUMU
C pasgenom 26.

16 KanimbpoBKka 1 cTaHgapTu3auus

16.1 B mepHble KONbbl ¢ NpUTepTbiMK Npobkamy BmecTumocTbio 100 cm3 nomeuwatT 0; 0,4; 0,8; 1,6;
2,4; 4,0; 8,0; 16,0; 24,0 n 32,0 cm3 cTaHAapTHOro pacteopa tocgarta. lo6aBnAwT Takoe konmyectso H2S04
no6oin cooTBETCTBYHOLWEN KOHUEHTpaLun, 4yTobbl OKOHYaTeslbHasA KOHUEHTpaLuusa KUCIOTbl Nocne AoBefeHus
obbvema cmecu o 100 cm3 cocTtaBnsna 0,5 H. Pas6aBnsawT Ao o6bema 55— 60 cm3 Bogoi, 3aTem f06aBnAsA0T
10 cm3 pacTBOpa BaHajaTta aMMOHMSA, TWaTeNbHO NepemMelwnBarwT cmecb u aobasnawT 10 cm3 pacTeBopa
Monmbpgata amMMoHMA (CTPOro B yKasaHHONM nocnepoBaTenbHocTH). [oBoasaT o6bem cmecn go 100 cm3; 3a-
KpblBalOT NPOOKOW M TwaTesibHO nepemMeLllnBaT. BoigepxnsaloT He MeHee 45 MWH, HO He 6onee 60 MUH AN
nposiBNeHns useTa.

16.2 Wcnonb3ys KoBETY C A/IMHOW ONTMYECKOro Nyt 1 CM M YyCTAHOBKY A/IMHbI BOMIHbI Ha 460 HM, pe-
rynupytoT ¢poTOMeTp Ha CHATME nokasaHuii nponyckaHua 100 % no cTtaH4apTHOMY pacTBOpPY C Hy/eBbIM
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cofepxaHuem cocarta (xonocrasa npoba). HecMoTpsa Ha TO YTO NornoweHne KBeT 06bIYHO coBnajaeT, ANA
oNTUMasibHON paboTbl peKkOMeHAyeTCs BblAeNnTb ABE KHOBETbl, OA4HY — A1 XO/I0CTON Npo6bl, a Apyryto —
ONA pacTBOPOB cTaHgapTa Wau ucneiTyemoro obpasua. 3mepsaioT nponyckaHue Ans pacTBOPOB C cogepxa-
Huem docchopa 0,4; 0,8; 1,6; 2,4 n 3,2 Mr, KOTOpOE AO/MKHO HaxoauTbes Mexay 90 % n 20 % cCoOOTBETCTBEHHO.
Mocne npoBeAeHNs N3MepPeHNin Bo3BpaLLaloTCs K KIOBETE C XO/10CTOlM Npo6oli ANst NOATBEPXKAEHNS 3HAYEHUS
nponyckaHma 100,0 % c ToyHocTbio A0 0,2 %. MOBTOPAT U3MEPEHUA CTaHA4APTHLIX PacTBOPOB M BO3Bpala-
H0TCA K X0nocToi npobe. [na Kax[oro ctaH4apTHOrO pacTtBopa nmonydvakwT Tpu 3HayeHus. Ha nonynorapud-
MnYeckoin bymare cTposAT KaMGPOBOYHbIA rpadMk 3aBUCMMOCTM cpeAHeapuMeTMUYECKOro 3Ha4eHma npony-
cKaHusl OT cogepxaHusa cocdopa. B pesynbTate go/mkHa ObITb NOAyvyeHa npsamas NHUA.

16.3 AHanorMyHbIM cnocobomM CTPOAT KanmbpoBOUHble rpauku nNpu AnnMHe BOJHbI 460 HM AN1S KOBeT
C 4/IMHOI onTu4Yeckoro nytn 2 n 5 cm, BbIbMpasa KoHueHTpauun gocopa U3 cepum cTaHgapTHbLIX PacTBOPOB,
nmerwLwmnx nponyckaHne mexay 20 % n 90 %.

16.4 B 3ak/t0ueHME CTPOAT KaMMOPOBOYHbIA rpadvk ANA KIOBETbI C AJIMHON ONTUYECcKoro nytm 5 cm npu
AAvHe BONHbI 430 HM. MNpu 3To ANNMHE BOAHbLI MonnbpoBaHagodocopHas KucioTa mMmeeT 60/1ee BbICOKYHO
OMNTUYECKYK M/I0OTHOCTb, U MosyvyeHHas kpuBasi bydeT nmeTb 60siee KpyTol Hak/oH. Hannume kannbpoBku
Ha BTOpPOW ANMHE BOJIHbI 06GecneymBaeT ABOMHOE MPEVMMYLLECTBO: 1 — MOBbIWEHHY YyBCTBUTE/IbHOCTb B
06nacTn HU3KMX KOHUEeHTpauuin docdopa n 2 — He3aBUCMMOE MOATBEPXAEHWE pe3y/bTaToOB M3MEpPEHUN,
NPOBEAEHHbIX Ha ANVHE BOMHblI 460 HM. CornacoBaHHOCTb pe3y/bTaToOB U3MEpPEeHUli Ha 06enx AnvHax BOJH
SAB/ISETCA KPUTEPUEM OTCYTCTBUSA MOMEX.

17 TNpoBeaeHue ncnbITaHUN

17.1 K o6pasyy B konbe Kbenbgans, oxnaxneHHOMY nocse passoxeHusa (cm. 11.5), npy Bu3yanbHOM
HabnogeHnn fob6aBnawT Takoe konnyecTtso H2S 04, yTobbl AOBECTU KMC/IOTHOCTb NPUGAN3UTENBHO A0 NO-
NIOBVHbI KOHLEHTpauun, NpucyTCTBYOLWER B Hayane npouenypbl okucneHusa (cMm. 11.1). 3T1oT atan He Bcerga
ncnonb3yT (CM. npumedaHne 8). OxnaxaalT COAepPXUMOoe KON6bl M KOIMYECTBEHHO NEPEHOCAT ero B Mep-
Hyl0 konby BMecTumocTbio 100 cm3, ncnonb3ysa npumepHo 50 cm3 Bogbl. (MpepynpexpeHne — Cnepyet
cobnogate OCTOPOXHOCTL Npu gobasneHnn Bogbl K H2S 04. PekomeHayeTca fo6aBnsATe BOAY MefJ/IEHHO, He-
60M1bWMMN MOPUUAMMN MO CTEHKE OX/TAXAEHHOW KON6bI.)

MpumeyaHne 8 — KnCnoTHOCTb pacTBOpa MOC/e OKUC/IEHUSI KUCMOTON UMEET BaKHOE 3HAYeHue, NMOCKOSIbKY
B HENTPa/IbHOM WM C/IULIKOM KWUC/IOM pacTBOpe MOSIBASIETCA Meluatoliee onpegeneHnto chocdopa opaHXeBo-Xentoe
okpatuvBaHve. KncnoTHOCTb 1A NOSABMEHNA XapaKTepHOro OXWAAeMOoro upeTa [0/hKHa COOTBETCTBOBATL KUC/IOTHOCTU
pacTtBopa H2S 04 koHueHTpaumeii 0,4—0,6 H. PerynmpoBaHue KUCMOTHOCTY MOXET He NoTpeboBaTbCst MPU MUHUMaJTbHBbIX
notepax H2S04 Ha cTagmax npoueaypbl 06pa3oBaHns napa npu KUCIOTHOM OKUC/IeHUN. OfHAKO MOXET BO3HVKHYTb He-
06x0aMmocCTb BbinapmBaHus H2S 04, uTobbl 4OBECTM KUC/IOTHOCTL PacTBopa A0 3HAYEHWS ONTUMa/IbHON HOPMaslbHOCTW.

17.2 fo6asnsawT no 10 cm3 pacTBopa BaHajata ammoHusa (CM. npumedaHune 9) n pactesopa monubpata
aMMOHMA. BaxHo fo6aBnsATb 3TW PacTBOPbl B yKa3zaHHOM nopsigke, TwiaTeslbHO NMepemelinBas CMeCcb Mexay
po6aBneHnsmMun ana obecnevyeHns BOCMNPOM3BOAMMOrO cocTaBa KOMMIEKCHOrO coeAuHeHus. JoBoaaT o6bem
cmecn Ao 100 cm3, 3akpbiBalOT NPUTEPTOA CTEKASSHHOW MPO6KOM M TuiaTenbHO nepemellvBalT. A5 noss-
NleHns oKpalwvBaHWA BblLEpPXMBAOT He MeHee 45 MUH, HO He 6onee 60 MuH. Temnepartypy 3Toro pacTeopa
nogaepxusatoT B npegenax 5 °C oT TemnepaTypbl BbINO/THEHUS KalIMOGPOBKH.

MpumeyaHne 9— lMOMHOCTLIO yAANSIOT C/iedbl Nepokcuaa BOAOPOAA, MOCKO/bKY A5 NOSAB/IEHNA MaKCUMaslb-
HOIN OKpacKy BaHaAMEeBOr0 KOMI/IEKca C MepPOKCUAOM BOAOPOAA HEOBXOAUMO He3HauMTe/lbHOe KO/IMYECTBO MeEpPEeKUCH BO-
Jopoga. laxe cnegosoe konmuecTso H20 2 Habm0gatoT Mo KpacHOBaTO-KOPMYHEBOMY OKpaLUMBaHUIO, MOSyYaemMomy npu
Job6aBneHnn BaHagaTa ammoHus. B Takom cnyyae obpasel, 6pakytoT, a aTan OKWUC/IeHWS] KAC/IOTOW BbINO/HAKT NMOBTOPHO
Ha HOBOM o6pasLie.

17.3 Mpy HannuMm HepacTBOPMMOrO BellecTBa MOPLUMI pacTBopa NePeHOCAT B NPOGUPKY A4S LEeHTpuU-
hyrupoBaHus, LEHTPURYIMPYT CO CKOPOCTb0 1200 06/MUH B TeUeHME 5 MUH W EKAHTUPYKT YACTYH Hapgo-
Caf04YHYH XNAKOCTb B a6COpPOUMOHHYIO KlOBETY. Mpu HEO6XOAMMOCTU NOPUUKD pacTBopa MOXHO OYUCTUTL C
nomouwbto hunbTpylowero natpoHa. He cnegyet NpuMMeHATb (bUAbTPOBasbHYO Gymary, T. K. Ha Heil MOXeT
afcopbupoBaTbCs OKpalleHHOEe KOMMJ/IEKCHOE COefUHEHME.

17.4 Ecnn n3BecTHO NpubnunsntenbHoe cogepxaHue gpoctopa, cnepyet BoibpaTb abCOPOLMOHHYO KiO-
BETY C TAKOW A/IMHON ONTUYECKOro NyTu, 4TO6bI NponyckaHne coctaBnsano oT 25 % po 50 %. 45 yMeHbLleHns
norpewHocT POTOMETPUYECKOTO U3MEPEHUSA crneayeT BblGpaTh Takne ycnoBus, YTobbl Nosiydyaemble 3Haye-
HUS HaxoAuAuchb B Npeaenax ykasaHHoro gvanasoHa. Ecnu cogepxaHue docdopa HEN3BECTHO, TO ONbITHLIN
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aHaIMTUK MOXeT BM3yasibHO BbibpaTb Hanbonee NoAxXoAsWY0 ANS NPOBeAEHUA aHanu3a kwBeTy. Ecnn okpa-
CKa MCnbiITyeMblX 06pa3uoB CAMLWIKOM WHTEHCUBHA AN1S HEMNOCPEACTBEHHOIO CHATMSA MOKasaHuii, TO COOTBET-
CTBYIOLLYI anuKBOTY WCMbITYyeMOro obpasua NepeHocAaT B APYryl0 MepHy Konby n pa3baBnsioT pacTBOPOM
X0/10CTOlM Npo6bl, YTOOGbI COXPAHUTbL YCTAHOB/IEHHbIE KOHLIEHTpPaL MM BCEX peareHToB. VI3MepeHus npoBogAT
npuv ANNHe BOJSIHbI 460 HM, 3@ UCK/IIOYEHNEM OYEeHb HU3KUX KOHUEHTpauyuin hoccopa (meHee 0,25 mr/100 cm3),
N3MEePEHNS KOTOPbIX MPOBOAAT Npu AniMHe BOMHbI 430 HM. Mpy CHATUM NOKasaHuii pacTBopa X0/10CTOW Npoobbl
perynupyoT rasibBaHoMeTp Ha nponyckaHune 100,0 %. 3atem B CBeTOBOM My4OK NOMeLLalT KlOBeTy ¢ obpas-
LOM, CYMTbIBAIOT 3HAYEHNE NponyckaHmsa ¢ TouHocTbio A0 0,1 % v BO3BpalalnTCa K pacTBOpPY X0N0CTON Npo-
6bl, UTOObI NPOBEPUTbL UCXOAHYIO HACTPOIKY; OTK/IOHEHWE MPU 3TOM HE A0/HKHO npeBblwaTb 0,2 %. Mpu Heob-
XO0AUMOCTM MOBTOPHO MPOBOAAT perynmpoBky Ha 100,0 %, nosyyasn He MeHee Tpex nokasaHuin Ha obpasuax.
PacxoxpeHne He gomxHO npeBbiwath 0,2 %. Ana onpefenexHns cogepxaHnsa goccopa nNo kanMbpoBoOYHOMY
rpaduKy MCnonb3ywT cpefHeapudMeTYecKoe 3HaYeHNE 3TUX NoKasaHWid.

17.5 WToroBoe XO/10CTOe onpegerieHue

HecmMoTpsa Ha TO YTO pacTBOP XONOCTOW NPO6bLI NCNOAL3YIOT NpM NOATOTOBKE KaMGPOBOYHOro rpaduka,
NTOrOBOE XONOCTOE onpefeneHne crieayeT BbINOMHATbL C UCNO/Ib30BaHMeM o6pasua 6enoro macna, He coaep-
xauiero cocgop. B Takoil xonoctoit npo6e gpocdop AOMNKEH OTCYTCTBOBATb.

18 BbluncneHuns

BbluncnsawT cogepxaHue gocgopa, % macc., no popmyne
CopepxaHue goccpopa = ((Ps- Pb) D 100)/(1000 S), (1)

roe Ps — copepxaHue gpocdopa B UcnbiTyemom obpasue, onpegesieHHoe no kanmbpoBoYHOMY rpadhmky, Mr;
Pb — copepxaHune ¢pocopa B MUTOTOBOM XO/IOCTOM ONbITE, ONpeAesieHHoe No KaiMbpoBOUYHOMY rpagu-
Ky, Mr;
D — koachdhnymeHT pasbaBneHuns, ecnm UCNoNb3oBann anmkeoTy (cm. 17.4);
S — macca ucnblTyeMmoro obpasua.

19 MpaBUMETPUYECKNI METOL,

19.1 O6nacTb NpUMeHeHns

HacTosawwmii meTog ycTaHaBnMBaeT onpegeneHue obuiero cogepxanmsa doccpopa 2 % macc, n 6onee
(cm. npumevaHue 10), BbIYNC/IAEMOrO Ha OCHOBAHWM OKWUC/IEHUS KUC/OTON MCXOAHOro o6pasua B COOTBET-
CTBUM C Npoueaypoli okmucaeHnsa no pasgenam 7— 11

MpumeuvaHune 10— lMNpu cogepxaHum cocdopa MeHee 2 % Macc, UCMbITaHUA NPOBOAAT No pasgenam 12—18.

20 CyuwHOCTb MeToda

Mocne okMcneHns opraHnyeckoro matepuasna B UCMbITYyeMOM 06pasLe 1 KosIM4eCTBEHHOrO npespaLleHuns
docopa B hochaT-uoH OTAENAOT €ro OT MelakwlnxX MeTaa/IoB ocaxeHuem B Buae monuégodgocoara am-
MOHWSA B pacTBOpPE a30THOW KMCNOThI. [Mocne nonyyeHnss aMmMmmnayHoro pacteopa goccar-moHa pochop ocax-
[aloT B BUAe MarHuin-ammoHuin-pocdrata, npokanmsalT v B3BELUBAIOT MOJyYEHHbIW nupodocar marHus.

21 Annapartypa

21.1 dnekTpunyeckasa mydenbHasa neyb, obecneymBarwan HarpesaHne ot 200 °C go 1100 °C n nogaep-
XaHune Temnepatypbl (1050 + 50) °C.

21.2 dunbTpyrOWMin TUrenb

PapdopoBble TUINM BMECTUMOCTbIO 25 cM3 ¢ MOpPUCTbIM AHOM, obecneunBarLwne yaepxmsaHme mern-
KO3EepHMUCTOro ocagkas).

3) Moaxopawmmmn asnawTes Turesib Selas Ne 3001 v turens Myya.
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22 PeakTtuBbl

22.1 KOHUeHTpupoBaHHbIli rugpokcng ammoHns (NH4OH) oTHocuTenbHoi nnotHocTeio 0,90.

22.2 Tvapokcua ammoHusa, pacteop 3:5. CMmewunBaloT Tpu ob6bema KoHueHTpupoBaHHoro NH40OH c ns-
Tblo 06beMamu BOAblI.

22.3 I'mppokeng ammoHusa, pacteop 1:24. CmewunBawT OAMH 06beM KOHuUeHTpupoBaHHoro NH4OH c¢
24 o6bemamu BOAbI.

22.4 Hutpat ammoHusa (NH4N 0 3) kpucTannmueckunii.

22.5 PacTBOp HUTpaTta aMMOHUA

PacTtBopstoT 50 r kpuctannuueckoro NH4N 03 B Boge 1 gosoaat o6bem Ao 1000 cm3.
22.6 KoHueHTpupoBaHHas consHasa kucnota (HCI) oTHOCcuTenbHOW NAOTHOCTbH 1,19.

22.7 MarHeaunasibHass CMecCb

PacTteopstoT 50 r xnopuga mardmnsa (MgCl2-6H20) n 100 r xnopuga ammoHusa (NH4CI) B 500 cm3 Boapl,
[06aBnaT Heb6onbwo M36biTok NHAOH 1 ocTaBnAalT Ha HOYb. PUALTPYIOT, MOAKUCAAKT COMAHOW KUCNOTOR,
noBoaaT o6bem cmecu go 1000 cm3.

22.8 PacTBOp nHAMKaTopa MeTuao0Boro kpacHoro (1 r/gm3)

PacTBopstoT 0,5 r uHankaTopa MeTusioBoro kpacHoro B 300 cm3 cnupTa [95%-Hblii 3TUNOBLIA CINPT UK
AeHaTypupoBaHHbIV cnupT, cooTBeTcTBYOWMI hopmyne Ne 3A no HOMeHKNaType Bopo no KOHTPo 3a 060-
poTOM ankorosisi, Tabaka u orHectpenbHoro opyxusa (ATF)] n goBoasaT pacTBop BoAoi Ao o6bema 500 cm3.

22.9 PeakTuB monmbparta aMMOHUS

PacTteBopstoT 100 r monunbgata ammoHus (NH4)6Mo70 24-4H20 B 400 cm3 Boabl. flo6aBnsaoT 80 cM3 KOH-
ueHTpupoBaHHoro NH40OH (oTHocuTenbHOW nnoTHocThio 0,90) u Npyu nossBNeHMK ocagka punbTpyoT. CMewn-
BatoT 400 cM3 HN O3 (oTHOCHUTENBLHOI NAOTHOCTLIO 1,42) ¢ 600 cm3 BoAbl. PeakTMB Monn6gata aMMOHUSA rOTO-
BAT Nepef UCnosib30BaHNeM 13 BbllleyKa3aHHbIX PACTBOPOB NyTeM MeAJ /IeHHOro 4o6aBsieHns K 04HOMY 06bemMy
pacTBopa Monub6gara amMmMoHMA ABYX 06bemoB pasbaBneHHo HNO3 npy MHTEHCMBHOM MNepeMeLllMBaHum.

22.10 A30THasa kucnoTa, pacteop 1:1

CmewuBalT paBHble 06beMbl HNO3 (0THOCUTENBHOW NIOTHOCTLIO 1,42) 1 BOABI.

22.11 O6pa3subl KOHTponsA kayvecTBa (QC) npeacTaBnAdT co60li 06pasubl OAHOTO UM HECKOMbKUX XU -
KX HeDTENPOAYKTOB, KOTOPbIE ABMASAKTCA CTabUNbHBIMU 1 NPeACTaBUTE/IbHBIMUW ANS aHanM3npyemMbix o6pas-
yoB. O6pas3ybl QC MOXHO Mcnonb3oBaTh 418 MPOBEPKU NPaBUIbHOCTY NpoLuecca ucnbiTaHusa (cMm. pasgen 26).

23 MpoBeageHVe NcnbITaHWi 06pasLOB, CoAePXaLLUMX TOMbKO LETOUYHbIE
MeTa/ /bl

23.1 Kon6y Kbenbgana (cm. 11.5) oxnaxpatT, cofepXumoe MNepeHOCAT B CTakaH BMECTUMOCTbIO
400 cM3 1 ononackmsalT KOOy HEGOMbLIMMM NOPUMAMU BOAbI A0 NOJSyYyeHUs obbema pacTsopa MpuMepHo
100 cm3. Kunatat pacteop 5— 10 MuH, oxnaxgalT A0 TemnepaTtypbl OkpyxatolLlieli cpegbl U 406aBAAIOT KOH-
UeHTpupoBaHHblii NH4OH pgo HeliTpanbHOW peakuuu no MeTunoBOMY KpacHomy. MopkucnsawT pactsop HCI
n pob6aBnawT ewe 1 cM3 KOHLEHTpuUpoBaHHol HCI.

23.2 K nony4yeHHOMY pacTBOpYy MeAsieHHO fo6aBnsaT 20 cM3 mMarHesnasibHON CMecu Mpu HenpepsbiB-
HOM nepemelunBaHUM 1 3aTeM OxJ1axAalT pacTBop B 6aHe CO /IbAOM [0 TemnepaTtypbl HWXe TemnepaTtypsbl
oKpyxatLiein cpefpl. 3ateM MeANI€HHO MPU HEeNpepbIBHOM nepemewunBaHun fo6aBnAaloT KOHLEHTPUPOBAH-
Hbli NH40OH pgo weno4yHoi peakuyun pacTteBopa. lNepemelimBaHne Npogos/kakwT A0 06pa3oBaHUs OCHOBHOWA
yacTu ocagka (CM. npumevaHune 11), 3aTeM AONONHUTENbLHO A06aBAAKT 5 cM3 KOHUEeHTpMpoBaHHoro NH40OH
N BblAEePXUBAaT 0CafO0K B TeYEHNE HOUMU.

23.3 lMonyyeHHbli 0capok (OUAbTPYIOT Yepe3 B3BeLlEeHHbIi hapdopoBbiii PuNbTPOBabHbLIA TUrenb
MEeNKoi NOPUCTOCTM, NPOMbIBalOT pasbaBneHHbiM NH40OH (1:24) n cywat B neun. Turenb ¢ ocagkom nome-
WalT B XO/IOAHYIO MNeyb, MOCTEMEHHO MOBLIWAKT TEMMNepPaTypy A0 KPACHOrO KasieHMa W npokanvsalT npu
Temnepatype (1050 £ 50) °C B TedyeHne 30—40 muH. MNMpokannBaHue NOBTOPSAIOT A0 AOCTUXKEHUSA NOCTOAHHOIO
Beca B TeYeHune Takux Xe nepuopos.

8
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MpumeuaHue 11 — [na obecneveHUs MakCUMAasIbHOW TOUHOCTM Pe3y/IbTaToOB UCTbITAHWS CHadYana cregyet
NPOBEPUTb TEXHUKY OCaXKAEHWs HAa M3BECTHLIX 06pa3Lax HEOPraHUYECKUX COEAMHEHWIA. [OBTOPHOE OCaXAeHWe VHoraa
nomoraeT nosny4nTs 6onee ToUHble Pe3ybTaThbl.

24 MpoBeageHMe NCNbITaHNA 06pa3LoB, CoAepPXallnX He TO/bKO LeoYHble
MeTas /bl

24.1 Konb6y Keenbgans (cm. 11.5) oxnaxpgaT, gobaensanT kK cogepxmmomy 40—50 cm3 BOAbl, OX/1aX-
[alT A0 TeMnepaTypbl OKpyXatlw,el cpegbl 1 NOJyYEHHbI pacTBOp UAbLTPYIOT Yyepe3 6e330/bHYy0 bymary
cpegHeli nopuctoctn. CobupaloT unbTpaT B LMPOKOTOPNYH KON6y dpneHmeliepa BmecTuMocTbio 500 cm3,
OCHAalLLeHHY CTeKNAHHOM Npobkoii. TwaTtenbHO onoackmBarT Konby Keenbgans n dunbTp BOAON, fob6aBnss
NPOMbIBHbIE BOAbI K punibTpaTy, 6ymary yTunnsupyroT. KUNAaTaT pacTBOP HECKOJIbKO MWHYT M OXnaxgarT Ao
TemnepaTypbl okpyxawuieli cpegbl. Jo06aBnsOT KOHUEHTPMpPOBaHHbIN NH4OH go HeliTpanbHON peakuyun no
MeTU/I0BOMY KpacHOMY; 3aTeM fo6aBnsaiwT HNO3 (1:1) 4O M3MEHEHUA OKpallMBaHUA Ha KpacHbll ugeTt. Pac-
TBOP KOHUEHTPUPYIOT Unn pas3basnaoT npuban3utensHo Ao ob6vema 150 cm3.

24.2 fo6asnsawT 15 r kpuctanaumyeckoro NH4ANO3 u nepemelinBaloT COAEPXUMOE KONObl KPYroBbl-
MU ABUXEHUSAMU A0 NOJSIHOrO pacTBopeHusa. LoBoAaAaTt Temnepatypy cmecu go 35 °C — 40 °C wn pobasns-
0T 240 cM3 CBEXENPUTOTOB/IEHHOTO peakTusa mMonnégata ammoHusa. Konby 3akpbiBaloT NPO6KONA, SHEPTUYHO
BCTPAXMBAIOT ee cofepXnmoe 4—6 MUH 1 BbILEPXNBAOT HE MEHee 2 Y uUn, NPeAnoYTUTEsIbHO, OCTaB/IAT Ha
Houb. CogepXxnumoe Konbbl hunbTpyoT Yepe3d 6e330/bHYI0 Bymary cpegHeli nopucTocTu. NMpombiBalOT 0cagok
pactBopoMm NH4NO03. He nepeHocAT Becb 0CafoK U3 KON6bl Ha PUILTP, €ro OCTaBNAKT A/ nocnegytowei
06paboTkn. Ocanok Ha hunbTPe NPOMbIBAKOT HECKO/IbKO pa3 pacTBOPOM ANA NPOMbIBKW, NpW 3TOM CcCnejsr,
4yToObl YPOBEHb pacTBopa He NOAHMMACA Bblle Kpas 6ymarn B BOPOHKe, T. K. 0CafO0K UMeeT CK/IOHHOCTb K
CMnoJsi3aHunio.

24.3 MNomewaT Nog BOPOHKY YMCTbI cTakaH BMecTUMOoCTbio 400 cM3 1 pacTBOPSOT 0Caf0K Ha bymare
¢ nomowbio NH40OH (3:5). Ocagok, ocTaBluiics B Konbe no 24.2, pacTBOPSAKOT B HEGOMbLWOM KOMM4yecTBe
NH40H v nepeHOCAT Nosly4yeHHbIn pacTBop Ha hunbTp. Konby npombiBaloT YeTbipe pasa ropsyein Bogon, oanH
pa3 NH40H (3:5) n ewe oauH pas Bogoi. Ocagok, ocTaBwKiicsa Ha bymare, yTunmsnpyT. PacTtBop ynapusarT
Ao o6bema 90— 100 cm3, nogkucnswT HCIl n gob6asnsoT ewe 1 cm3 HCI. He cnegyeT o6pawiatb BHUMaHMe Ha
ocapgok monmbaogoctharta aMMOHKSA, KOTOPbIA MOXeT 06pa30oBaTbCsA B 3TOT MOMEHT.

24.4 K nony4YyeHHOMY pacTBOpY MeAsieHHO fo6asnsaT 20 cM3 marHesnasbHON CMecu npu HenpepbiB-
HOM NepemelunBaHUN 1 3aTeM OXN1ax4alT pacTBop B 6aHe co /bAOM L0 TemnepaTtypbl HWKe TemnepaTtypbl
oKpyxatwllein cpegbl. 3ateM MeA/IeHHO MPU HEeNpepbIBHOM NepeMelnBaHun f06aBNAT KOHLEHTPUPOBAH-
Hbli NHAOH po wenouyHoi peakuyunm pacTtBopa. [lepemelwunBaHne NpoAo/KalT A0 06pas3oBaHUA OCHOBHOWA
yacTu ocafka (cM. npumeyaHue 11), 3aTeM AoNONHUTENbHO A06aBAAT 5 cM3 KoHUeHTpupoBaHHoro NH40OH
N BblEPXNBAIOT 0Caf0K B TEYEHNE HOUM.

24.5 MonyyeHHblh 0cafok PUNbLTPYIOT Yepe3 B3BeLUEeHHbIi apdopoBblil PuNbTPOBabHbIA TUrenb
MeJsIKoli mopucTocTu, NMpoMbiBalT paszbaBneHHbiM NH4OH (1:24) u cywat B neun. Turefnb ¢ ocagkom nome-
WalT B XO/IOAHYIO Neyb, MOCTENEHHO NOBLIWAKT TeMNepaTtypy A0 KPAcHOro KaneHuUs W NpoKanvusBawT npu
Temnepatype (1050 + 50) °C B TeyeHne 30—40 muH. MNMpokanneBaHne NOBTOPAKT A0 AOCTMKEHNSA NOCTOSHHOIO
Beca B TeUYeHMe Takux Xe nepuosos.

25 BbluncneHus
BbluncnswT cogepxaHue cgocgopa, % macc., no gopmyne
CopepxaHue goctopa = (P27,84)/1/, (2)

roe P — macca nupodpocparta marHus, T;
W — macca mcnonb3oBaHHOro obpasua, I

26 KoHTponb KavectBa (QC)

26.1 MpaBuAbHOCTbL paboTbl Npubopa NPOBEPSAT C NOMOLWbIO aHanmn3a obpasya QC (cm. 10.5, 155 n
22.11).



FOCT 33251—2015

26.1.1 Ecnvm gnsa ucnbliTaTenbHoro o6opyAoBaHWs yCTaHOBJ/IEHbI NMPOTOKOJ/IbI KOHTPOMA KayecTea/obe-
cnevyeHuns kayvectsa (QC/QA), MX MOXHO MCMOJSb30BaTb A/ MNOATBEPXAEHUA [OCTOBEPHOCTW pe3ynbTaToB
NCnblTaHnA.

26.1.2 Ecnv gna ucneiTaTesibHOro 060pyAo0BaHMs He ycTaHOB/EHbl NpoTokonbl QC/QA, B kayecTBe cu-
cteMbl QC/QA MOXHO Mcnosb3oBaTb NpuoxeHne X1.

27 MNpOTOKON UCMbITaHWI

3anuchbiBalOT pesynbTaThl UCMbITAHUIA C TOYHOCTLIO A0 0,1 % Macc, ¢ ykazaHuem 0603HauYeHUs HacToA-
wero crtaHgapTa.

28 lMpeun3noHHOCTb N CMELLEHVEe

28.1 OTCYTCTBYIOT AaHHble, YTO NPELM3NOHHOCTb MeTOL0B 6blsia NoslyyeHa B COOTBETCTBUM C NPUHATHI-
MW B HacTosillee BPeMs PYKOBOACTBAMMW.

28.2 MpeunsmoHHOCTb METOAO0B UCNbITaHW BblNa NoayyYyeHa cTaTUCTUYECKon 06paboTkoin pe3ynbTaToB
MeXxnabopaTopHbIX uccnegoBaHuii.

28.2.1 TloBTOpsAeMOCTb (CXO4UMOCTb)

PacxoxpeHue pesynbTaToB nocsefoBaTeflbHbIX UCMbITAHWI, NONYYEHHbIX OAHUM U TEM Xe onepaTopoMm
Ha oHOIi 1 TOli e annapatype Npv MOCTOSHHbIX pabounx yCA0BUSAX HA UAEHTUYHOM UCMNbITYEMOM MaTepuasne
B TeuYeHne AAUTENbHOT0 BPEMEHW MpY HOPMasibHOM U NPaBW/IbHOM BbIMO/IHEHUU MeToAa, MOXeT MpeBbiwaTb
cnepylolne 3Ha4yeH1a TObKO B OQHOM Cfyvyae v3 ABajuatu:

- hoTomeTpuyeckunii metTog — CM. PUCYHOK 1;

- rpaBUMETPUYECKMii MeTod — CM. PUCYHOK 2.

0,0001 0,001 0,01 01 1,0 o 0
CogepxaHue docghopa, % mMacc.

PucyHok 1 — NoBTOPSEMOCTb (CXOAMMOCTb) PE3y/IbTaTOB MCTbITaHWiA, NOJTyYeHHbIX (DOTOMETPUYECKUM METOAOM
10
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CogepxaHue ¢hocchopa, % macc.
PricyHok 2 — TOBTOPSEMOCTb (CXOAUMOCTb) pe3y/ibTaToB UCMbITaHUA, MOYyYEeHHbIX rpaBUMETPUYECKUM METOLOM

28.2.2 Bocnpons3BoauMMoOCTb

PacxoxaeHne pe3ynbTaToB ABYX €4WHUYHbIX U HE3AaBUCUMbIX UCMNbITAHWIA, NOMYUYEHHbIX pasHbIM/ onepa-
Topamy B pasHbixX nabopaTtopusax Ha UAEHTUYHOM UCMNbITYEMOM MaTepuasie B TeYeHue ANUTENbHOTO BPeEMEHN
npy HOpMasibHOM W MPaBWU/IbHOM BbINONIHEHUW MeTOoAa, MOXEeT MpeBbilaTh crefyloline 3HauyeHUs TOJIbKO B
OflHOM cny4yae u3 ABaguaru:

- dhoTOMETPUYECKUIA METOL — CM. PUCYHOK 3;

- rpaBMMeTPUYECKnii MeTod — CM. PUCYHOK 4.

28.3 CwmeleHune

CmMelleHne HaCcTOALWMX METOL0B ncnbiTaHUt He onpenesnieHo B CBA3N C OTCYTCTBMEM COOTBETCTBYHLIETO
CTaHOAPTHOIo 3Ta/IOHHOINo Matepunana C N3BECTHbIM CcodepPXaHNEM cpoccbopa B XNOKOM He(pTenpo,quTe.
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0,0001 0,001 0,01 01 1,0 10,0
CopgepxaHue dpocchopa, % macc.

PucyHok 3 — BoCnpon3BoAMMOCTb PE3Y/IbTATOB UCTIbITAHWIA, NOYYEHHbIX DOTOMETPUUECKUM METOA0M

CogaepxaHue gocchopa, % macc.

PucyHok 4 — BoCnpov3BOAMMOCTb PE3Y/IbTATOB UCTbITAHWA, NOMYYEHHbIX TPaBUMETPUYECKAM METOAOM

12
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MpunoxeHune X1
(cnpaBo4Hoe)

KoHTpoO/1b KayecTBa

X1.1 UcnbiTbiBass obpasel, QC, noaTBEPXKAAT paboyre XapakTepucTvki Nnpubopa win npoueaypbl UCTbITaHus.

X1.2 MNepep, npoBefeHeM KOHTPO/IA NpoLiecca n3MepeHus nosb3oBaresib AO/HKEH ONpefenunTb cpefHee 3HaueHne
N KOHTPO/bHbIe npedensl obpasua QC B cootBeTcTBUM CASTM D 62994)5).

X1.3 Cratyc cTaTUCTMYECKOrO KOHTPO/A BCero npouecca ucnbitaHusa (cM. ASTM D 6299)4)'5) onpegenstoTt no pe-
3ynbTartam ucnblTaHnii 06pasLos QC € NOMOLLIO KOHTPO/IbHBIX KapT WK APYTMM CTATUCTUYECKN PaBHOLLEHHBIM METOAOM.
Mpy nonyyeHVn pesynbTaToB, BbiNaAaOLWMX U3 KOHTPO/IbHBLIX Mpefesnios, AO/KHbI ObiTb YCTAHOB/IEHbI OCHOBHbIE MPUYK-
Hbl, KOTOPbIE MOTYT, HO He 0653aTe/IbHO, YKa3biBaTb HA HEOOXOAMMOCTb KasIMGpOBKY NPUOOPOB.

X1.4 MNpy oTCYTCTBUM ONpefereHHbIX TpeboBaHuii K YacToTe UCMbiTaHuin o6pasua QC oHa 3aBUCUT OT KPUTUHHOCTU
N3MepSEMOro napameTpa, CTabuibHOCTW npouecca UCMbITaHusa 1 TpeboBaHnii 3akaszumka. O6bIYHO MCMbITaHNe 06pasLa
QC BbINOSHAIT exefHEeBHO. Mpu exefHEeBHOM UCMbITaHUM 60/bLIOTO KOIMYECTBa 06pasLoB YacToTy WUCMbITaHWU 06pas-
uoB QC yBenuuuBatoT. Ecnv gokasaHo, Y4TO UCMbITAHUS HAXOAATCA NOA CTATUCTUYECKUM KOHTPOJIEM, YaCTOTY MCMbITaHWiA
o6pasuoB QC MOXHO YMeHbLUTb. MpeLmn3noHHoCTL Ana obpasua QC fo/mkHa COOTBETCTBOBATL NPELM3NOHHOCTU HACTo-
slLlero MeToAa A8 obecneyeHnss Kayectsa pesysibTaToB UCTbITaHWIA).

X1.5 PekomeHayeTcs, 4To6bl TUM 06bIYHO 1CMosb3yemoro obpasua QC no BO3MOXHOCTU Bbln NpefcTaBUTE bHbIM
AN PErynsipHo MCMbITbiBAEMbIX MaTepuanoB. Heobxoaumo Ha npegnonaraemblii nepuog, UCnosib3oBaHus obecneynTb
[0CTaTOuHbIN 3anac mateprana obpasua QC, 04HOPOAHOrO M CTabuIbHOMO NpU NpeanonaraemblX YCNOBUSAX XpaHEHWS.

4) MNL 7 Manual on presentation of data control chart analysis, 6th edition, ASTM International, W. Conshohocken,

PA (PykoBOACTBO MO NPeACTaB/IEHNIO AaHHbIX aHan3a KOHTPO/IbHbIX AaHHbIX).
5) «TQA in the petroleum and lubricant testing laboratories» (KomnnekcHoe o6ecneyeHne KauyecTBa B UCMbITaTe/lb-
HbIX TabopaTopusax HehTENPOAYKTOB U CMa304HbIX MaTepuasio). MoxHoO nonyuntb npu 3anpoce BASTM Headquarters.
13
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MpunoxeHve OA
(cnpaBo4HOe)

CBefleH1sl 0 COOTBETCTBUM CCbIJIOYHbIX CTaHAapToB ASTM MeXrocyfapCTBEHHbIM CTaHAapTam

Ta6bnuua JA1

CreneHb O603HaueHne 1 HauMeHoBaHWe COOTBETCTBYIOLLEro
O603HayeHmne ccbliovHoro ctaHgapta ASTM
COOTBETCTBUSA MeXrocyilapcTBeHHOro ctaHjapTa

*
ASTM D 1193 —

*
ASTM D 4057 —
ASTM D 4177 — :

*
ASTM D 6299 —

* COOTBETCTBYIOLLUMIA MEXIOCYAAPCTBEHHbIN CTaHAAPT OTCYTCTBYeT. [JO ero NpuHATUS pekoMeHOyeTCcs UCMOosb30-
BaTb NEPEBOS, Ha PYCCKUIA A3bIK 4aHHOro ctaHgapta ASTM.

14
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YOK 665.765+665.7.038:543.632.471:006.354 MKC 75.100

KnioueBble c/ioBa: cMa3o4Hble Macna, npucagku, gocdop, onpegeneHue

15



Pepaktop H.E. ParysuHa
TexHunyeckue pegaktopbl B.H. MNpycakosa, N.E. Yepenkosa
Koppektop EP. AposiH
KomnblotepHas BepcTtka C.B. CyxapeBa

CpaHo B Habop 24.09.2019. MopnucaHo B nevaTb 28.10.2019. dopmart 60 * 841/g. FapHuTypa Apnan.
Yen. neu. n. 2,33. Yu.-u3g. n. 1,90.

MOArOTOBMEHO HA OCHOBE 3/1IEKTPOHHON Bepcuu, NpeaocTaB/ieHHoN paspaboTynkoM cTaHaapTa

Mo «fOpucnpygeHums», 115419, Mocksa, yn. OpgxoHukunase, 11.
www.jurisizdat.ru  y-book@mail.ru

Cos3faHo B eAnHUYHOM ucnonHenum o Pryrn «CTAHOAPTUH®OPM»
ANs KoMnekToBaHnsa defepasbHOro MHPOpPMaLMoHHOro hoHaa cTaHfapTos,
117418 MockBa, Haxumosckuii np-T, g. 31, k. 2.
www.gostinfo.ru  info@gostinfo.ru


https://www.mosexp.ru#  
https://www.mosexp.ru
https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index/607/60701.htm

