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ro areHTCTBa Nno TEXHUYECKOMY PEryrmpoBaHuIO U METPONOTUK


http://mosexp.ru# 

FOCT 4919.2—2016

M E XTIOGCYOAPGCTHBEUHHUB 1 C TAHJADAPT

PEAKTUMBbI 1 OCOBO YNCTbIE BELLIECTBA
MeTtoabl npuroroBrneHus 6ygepHbix pacTBOpoB

Reagents and matters of special purity. Methods for preparation of buffer solutions

DNara BBepeHua — 2018—01—01

1 ObnacTb NpUMeHeHus

Hacrosawmii ctTaHgapTt pacnpoCcTpPaHAETCA Ha PeakTUBbl U 0COB0 YMCTbIE BELLECTBA, YCTAHABNUBAET Me-
TOAbI NPUroTOBNEHUst pabounx Gyce pHbIX paCTBOPOB, MPUMEHSIEMbIX TSl CO3/1aHUA Cpeabl C ONpeseneHHbIM
3HayeHuemM pH, konopumeTpuueckoro onpeaeneHust MHTepeana pH nepexoga OKpackm KMCAOTHO-OCHOBHBIX
WHAVKaTOPOB, a TaKKe AN NPOBEAEHUS HEKOTOPbIX PEaKLMA.

BenuunHbl pH, npuBeaeHHbIe B CTaHAApTE, OTHOCATCA K BOAHbLIM pacTBopam u oxsarbisaior pH ot 0,1
no 14,0.

2 HopmaTuBHbIe CCbINKN

B HacTosiLeM cTaHaapTe MCnonb30BaHbl HOPMATUBHBLIE CCIMIKW HA CREAYIoLLUE MEXTOCYlapCTBEHHbIe
cTaHaapThbl:

FOCT 8.134—2014 MocynapcTBeHHasn cucteMa obecneveHuns eauHCTBa u3MepeHuii. Metog usmepenui
pH Ha ocHoBe sveek XapHeaa

FOCT 8.135—2004 ocyaapcTBeHHan cucrema obecneveHus eaguHCTBa usMmepeHuin. CtaHaapr-TUTPbl
ANs NpuroToeneHnsi 6yepHbIX pacTBopoB — pabo4vmx 3tanoHoB pH 2-ro u 3-ro paspsaos. TexHuueckue u
METpOoNornyeckne xapakrepuctuku. Metoabl ux onpeaeneHus

FOCT 61—75 Peaktuebl. Kucnora ykcycHas. TexHudeckue ycnosusa

FOCT 83—79 PeaktuBbl. HaTpuit yrnekucnbiin. TexHuyeckue ycnosus

FOCT 199—78 PeakTtusbl. HaTpuin yKCyCHOKMCALIN 3-BOAHBIA. TEXHUYECKUE YCNoBusA

FOCT 1770—74 (1ISO 1042—83, ISO 4788—380) MNocyaa mepHasa nabopartopHas creknsHHas. LiunuH-
Apbl, MEH3YPKK, KONBbI, NPoBUpKK. OBLLME TEXHUYECKUE YCIIOBUA

FOCT 3118—77 Peaktuebl. Kucnora consHas. TexHu4eckue ycnosus

FOCT 3652—69 Peaktubl. Kucnora nuMoHHasa MoHornapar u 6e3sogHasn. TexHu4eckue ycriosus

FOCT 4172—76 Peaktusbl. Hatpui ¢pochopHOKMCAbIN ABY3amMeLlEeHHbIN 12-BOAHbIN. TexHuYeckue yc-
noBus

FOCT 4198—75 Peaktusbl. Kanuin pochopHOKUCAbIN 0a4HO3aMELLEHHbIN. TEXHUYECKUEe YCoBus

FOCT 4199—76 Peaktusbl. Hatpuit TeTpabopHokucnbiit 10-8oaHbIN. TeXHUYECKUe yCnoBus

FOCT 4233—77 Peaktusbl. Hatpuin xnopuctoli. TeXHU4YECKNE yCnosus

FOCT 4234—77 Peaktusbl. Kanui xnopuctbin. TexHU4eckue ycnosms

FOCT 4328—77 Peaktusbl. Hatpua rmapookucb. TexHu4ieckue ycnosus

FOCT 4517—87 Peaktusbl. MeToabl NPUroTOBNEHNA BCNOMOraTeSbHbIX PEAaKTMBOB U PACTBOPOB, NpU-
MEHAEeMbIX Npu aHanuse

FOCT 5860—75 Peaktusbl. Kucnora ammHoykcycHas. TexHudeckne ycnosusa

U3pnaHue ocbuumansbHoe
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FOCT 6341—75 PeakTtusbl. Kncnora aHrapHas. TexHuyeckme ycnosus

FOCT 27025—86 PeaktnBbl. Ob6LUME yKa3aHUs MO NPOBEAEHUIO UCTILITAHUN

MOCT 29251—91 (MCO 385-1—84) Mocyna naboparopHasa creknsaHHaA. Bioperku. Yactb 1. O6ume
TpeboBanus

MOCT 29252—91 (MCO 385-2—84) Mocyna naboparopHas creknsaHHas. Bioperku. Yacte 2. Blopetku
6e3 yCTaHOBNEHHOTO BPEMEHU OXUAAHUS

MOCT 29253—91 (MUCO 385-3—84) Nocyna naboparopHas creknsHHasA. BiopeTtku. Yactb 3. BiopeTku ¢
BpeMeHeM oxuganus 30 ¢

MpnMeyaHue-—pK NONL3OBaHUM HACTOALLMM CTaHLapPTOM LienecoobpasHo NPpoBepUTb JeiCTBUE CCLINOYHBIX
CTaHAapToB B MHGPOPMALMOHHON cucTeme obLuero nornb3oBaHusi — Ha oduyuansHoM caitte defepanbHOro areHTCTBa
Mo TEXHUYECKOMY PEryriMpoBaHuio U TEXHOMOMUK B CeTU VIHTEPHET UNU NO eXEerogHOMY UH(OpPMaLMOHHOMY yKasaTento
«HaumoHanbHble cTaHaapThI», KOTOPLIA onyGruKoBaH No COCTOSIHUIO Ha 1 SHBapsi TEKYLUEro rofa, U No BbiNyckaMm exe-
MEeCSYHOr0 MH(OPMaLMOHHOTO yKasaTens «HauuoHanbHble CTaHAapThl» 3a TEKyLWiA rof. Ecnu ccbinouHbii cTaHaapT
3aMeHeH (M3MeHeH), T NpU NOMb30BaHUU HACTOSALLMM CTaHAAPTOM CreAYeT PyKOBOACTBOBATLCS 3aMEHSIOLUM (M3MEHEH-
HbIM) cTaHgapToM. Ecnu cCbiNoYHbIi AOKYMEHT 0TMeHeH 6e3 3aMeHbl, TO NONOXEHUE, B KOTOPOM AiaHa CChifika Ha Hero,
NPUMEHSIETCA B YaCTK, He 3aTparmBatoLLei STy CChIIIKY.

3 O6wue TpeboBaHuA

3.1 Ipu NpuUroToBNEHUN PacTBOPOB AOIMKHbI ObITb cOBNIOAeHbl TpeboBanusa TOCT 27025.

3.2 Ona npurotoBneHus pabodnx OydepHbIX PacTBOPOB NPUMEHSIOT AUCTUNNMPOBAHHYIO BOAY, He
coaepxaLlyto auokeua yrnepoga. forossar no MOCT 4517.

3.3 Ans npurotoBneHus pabounx GydepHbiXx pacTBOPOB NPUMEHSIOT peakTUBbl KBanudukauum X.u.
uUnu 4.g.a., cneynanbHO NOArOTOBMEHHbIE. [MOAr0OTOBKA PeakTUBOB M NPUIOTOBIIEHME UCXOAHLIX PacTBOPOB
npueeaeHbl B Tabnuue 1.

3.4 HaBecku peakTMBOB B3BELUMBAIOT C NOTPELLHOCTLIO HE Gonee 0,0001 r.

3.5 [na npuroToBnEHUS UCXOA4HbIX PACTBOPOB NPUMEHAIOT KanuOpOBaHHbLIE MEepHble KOnbbl Mo
MOCT 1770.

3.6 YkasaHHble B Tabnuuax pasaena 5 konuy4ecrsa UCXOAHbIX PACTBOPOB CONSIHOW KUCOTbI U TMAPOOKUCH
HaTpusi NPUBEAEHbI AJ11 PACTBOPOB TOYHON MOSSIPHOW KOHLIEHTPaLMK.

3.7 VicxoaHble pacTBOpbl NOCAE TLWATENLHOIO NEPEMELLMBAHUA NEPEHOCAT B CyXue CKNAHKW C XOPOLLO
npuLLNMOBaHHBLIMU NPOGKamMu.

3.8 LLieno4vHble pacTBOpbl XPaHAT B NAOTHO 3aKPLITOW MOMIMSTUIIEHOBOW NOCYAE.

3.9 VcxoaHble pacTBopbl ANA NPUroToBrneHus BydepHbIX pacTBOPOB OTMEPUBAIOT NPU TeMneparype
(20 £ 2) °C npu nomowm Gropetok no MOCT 29251, TOCT 29252, TOCT 29253 1-ro knacca TOMHOCTU UNK
GIOpeTOK APYroro Knacca TOMHOCTH, NPeABapUTENbLHO OTKanMOpPOBaHHbIX.

3.10 UcxoaHble pacTBOPLI XPaHAT NpW KOMHATHOM TeMnepaType B MeCTax, 3allMLLEeHHbIX OT NonagaHua
NPAMBIX CONHEYHbIX NYYeNn.

3.11 UcxoaHble pacTBOpbl XPaHAT He 6onee 2 mec. Mpy HanUUuKU B pacTBOPE NOMYTHEHUS U XNONLEBUA-
HOro 0cagka pacTBOp Crneayer 3aMEeHUTb CBEXXENPUIOTOBIEHHbIM. Paboune BydepHble paCcTBOPbI XPAHEHMIO
He noanexar.

3.12 Mpu HeoBX0AMMOCTU NPOBEPKM Cpefbl onpeaeneHHoro pacrsopa pH aroro pacteopa uamepsior
Ha pH-mMeTpe, npeaBapuTenbLHO NPOBEPEHHOM U OTKanMbpoBaHHOM No 06pa3uoBbIM OydepHbIM pacTBopaM,
npurotoeneHHbiM B cootBeTcTBun ¢ FTOCT 8.134 n TOCT 8.135.

MN3mepenHoe 3HavyeHue pH ana pabounx BydepHbix paCTBOPOB AOMKHO OTNIMYATLCS OT BEIMYMH, YKa-
3aHHbIX B Tabnuuax, He 6onee yem Ha 0,1 pH.

3.13 Mpurotosnenne paboynx GycdepHbix pacTBOpoB npueBeaeHo B Tabnuuax 2—10. MNpurotoBneHue
pacTBoOpoOB C onpeaeneHHbIM 3HaYeHueM pH npuseaeHo B Tabnuuax 11—12.

3.14 Npu HeobxoaumocTn npurotoBneHusi 6ycepHoro pacTeopa co 3Ha4eHMeM pH, NPOMEXYTOUHbIM
Mexay AByMSA ONrKanLLIMMKU 3HAYEHUSIMU, NPUBEAEHHBLIMU B TAONMLAX, KONMYECTBA UCXOAHBIX PACTBOPOB Ha-
XOAAT METOAOM UHTEPNONALUMK.

3.15 Ons npurotoBneHus GycdepHbIX pacTBOPOB MOXHO UCMONb30BaTb aMnynbl C ONpeaeneHHoN Ha-
BECKOI BewiecTsa. B aToM cnyvae cogepxumoe amnynbl HENOCPEACTBEHHO PacTBOPSIOT B ONPEeAEneHHOM
o6bemMe BoAbl COrMAacHO MHCTPYKLUMM, NpUIiaraeMoii K amnyre.
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3.16 OTHOCUTENbHAA MOMEKYNApHaa mMacca peakTMBOB, YKa3aHHaA B HacCTOSALLEeM cTaHgapTe, paccyu-
TaHa nNo MeXayHapoaHbIM aTOMHbIM mMaccaMm 2016, npuHATbIM MexxayHapoaHbIM COK30M TEOPETUYECKON
n npuknagHon xumun (IUPAC), rae aTOMHblE MacChbl HEKOTOPLIX 9NIEMEHTOB yKa3aHbl B BUAE MHTEPBANOB.
Onsa ynpolieHns npu pacyeTe 0THOCUTESNbHOW MOMNEKYNSAPHOW Macchl peakTUBOB BblnK UCMONbL30BaHbI Cpes-
HWe 3Ha4YeHus 13 NpUBEAEHHbIX UHTEPBANOoB.



n

4 MoproroBKa BelWeCTB U NPUroTOBIIEHME UCXOAHbIX PAaCTBOPOB

Tabnuuya 1— MpUroToBrNeHNe UCXOAHBIX PACTBOPOB

HavmeHoBaHue pe-
aKkTmMea u copmyna

OTHoOCK-
TenbHas
MOReKy-
napHas
Macca

Hopwma-
TUBHbIV
LOKYMEHT

MpeaBapuTenbHas NoAroToBKa peakTiBa

MonsgapHas
KOHL|eHTpa-
LS pacTBo-
pa, Monb/am3

MpuroToBneHWe UCXO4HOrO pacTeopa

1 Kanuin cdTaneso-
KMCnbIA KUCNBIA (Ka-
nwnit 6ugptanar)
CgHz04K

204,20

70 r peakTuBa pacTeopsitoT B 200 cm® ropsueit
BOALI (KpWUCTannuaauuio BeAyT npu Temneparype
He Huxe 35 °C, Tak Kak npu Gonee HU3KOW TeM-
nepatype obpasytoTca KpucTannel TpudTanata
Kanua — Gonee kucnoi conu). MNonyyYeHHbie Kpu-
CTannbl cylaTt A0 NOCTOSIHHOW Macchl Npu Temne-
patype ot 110 °C go 115 °C.

Mpw HanuuMn peakTBa ¢ MaccoBOW A1051eil OCHOBHOIO
BelllecTBa B npefenax ot 99,9% o 100,0 % npeaga-
pUTENEBHYIO MOATOTOBKY BELLECTBA HE NMPOBOASAT

0,2

40,846 r nogroToBNIEHHOIO peakTuBa pacTBOpPSs-
10T B BoAe M 06beM pacTBopa [OBOAAT BOAOW
no 1 am3

2 Kanui coccop-
HOKUCIBIA  0fHO3a-
MeLUeHHbIH KHyPO,

136,07

MOCT 4198

100 r npenapaTa pacTBOPSOT NpU HarpesaHun Ao
kuneHus B 150 cm3 Boabl. PacTBop dUNLTPYIOT ro-
pAYnM.

Mpu NOCTOSIHHOM nepemelumnsaHun UNLTpaT ox-
naxgaioT go TeMnepartypsl 10 °C. 3atem gobasns-
toT 150 cm? aTunoeoro cnnupTa. BeigenusLunecs npu
NOCTOSAHHOM NOMELLUBAHUN (hUNbTpaTa KpucTannbl
OTCPUNETPOBLIBAIOT Ha OTCACLIBAIOWEN BOPOHKE U
CHOBa NepeKpUCTanIU3oBLIBalOT B TEX Xe YyCnoBu-
AX; KpUcTannbl cywar Ao NOCTOAHHON Macchl npu
Temnepatype (110 + 5) °C. MNpu Hanuuun peakTusa
C MaccoBOM forieil OCHOBHOrO BelecTBa B npeae-
nax ot 99,9% no 100,0 % npeaBapuTenbHYO Noa-
roToBKy BeLLecTBa He NPOBOAAT

0,1

13,610 r nogroToBNEHHOro peakTuBa pacTBOps-
10T B BoAe M 06bem pacTBopa [0BOAAT BOAOW
o 1 am3.

Ona crabunusauun pacteopa job6aBnsatoT Tpu-
YeTbipe Kannu Tonyona WK KpucTanmmk TUMO-
na. MNpu pabote ¢ BOAOPOAHLIM AMEKTPOAOM
npubaenenne Tumona Ans crabunusauyun He
Aonyckaetca

3 Kanwit xnopucTblit
KCI

74,55

FOCT 4234

PeakTuB npokanuBaloT B NNAaTUHOBOM TUrNE Npu
Temnepartype 500 °C [0 NoCTOAHHOW Macchl

0,1n0.2

7,456 r (AnA pacTtBopa MOMSPHOA KOHLEHTpa-
umn 0,1 monwb/am3) u 14,912 r (ana pacTeopa
MONSIPHON KOHUeHTpaumu 0,2 monk/am3) noa-
roTOBMEHHOrO peakTuBa pacTBOPSAIOT B Bofe W
o6bem pacTeopa AoBoAAT BogoM Ao 1 am3

910¢—2'6167 100
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OTHOCK-

HCI

MonapHas
TenbHas Hopma-
HaumeHoBaHue pe- o KOHLeHTpa-
MOneKy- TUBHbIN I'Ipe,qBaleTeanaﬂ noAroToBKa peaKkTubBa |-|pI/IFOTOBJ'IeHI/Ie NCXo4HOro pacreopa
akTuea u opmyna uua pacTeo-
nAapHaAa AOKYMEHT 3
pa, Mone/gm
Macca
4 KucnoTta aMUHOYK- 75,06 [OCT 5860 0,1 7,507 r aMUHOYKCYCHOI KncnoTel U 5,845 r xno-
cycHas CoH5O5N pUCTOro HaTpus, NOAroToBNeHHoro no 3.3, pac-
TBOPSAIOT B Boge M obbeM pacTBopa [OBOLAT
Bogoi go 1 gm3. dns cTabunusayum pacteopa
fJobaensT 3—4 Kannw Toflyona Wnu Kpuctarn-
nwk Tumona. MNpu paboTe ¢ BOJOPOLHLIM aek-
TpoAoM NpubasneHne TUMoNa He AonycKkaeTcs
5 Kwucnota numoH- | 210,10 | FTOCT 3652 — 0,1 21,014 r peakTnBa pacTBOpALOT B Boge U 06beM
Haa MoHormapar pacTBopa 40BoAAT Bofoit go 1 om3. [Ana npea-
CgHgO7.H,O ynpexaeHus NosiBNeHUs nreceHn creayeT Ao-
6aBWTb B PacTBOP KPWUCTaNNMUK TUMOMa UK He-
CKOJTbKO MUNNUTpamMMoB ofHowW pTyTu (Hgl,).
Mpu paboTe c BOAOPOAHBIM 3MEKTPOLOM Mpu-
GaBreHue TMoMa He gonycKaeTcs
6 Kucnota congHas 36,46 MOCT 3118 — 0,1n1 PacTBopbl FOTOBAT COOTBETCTBYHOLWMM pa3bas-

neHnem KOHLlEHTpVIpOBaHHOVI COMAHOM KUCNOTHI
Mnn UCNonbL3yrT aMmnynbl, cogepXalline onpe-
AEeneHHOe KONMYECTBO COSMAHOR KUCNOThI

MnoTHocTb KonuuecTso kucrotsl, cm3
KOHLEHTPM- MonspHas KoHUeHTpauna
poBaHHo .
KNCIOT!, pacTBopa, Momnb/AM
r/em® o1 1
1,17 9 %0
1,19 8,5 85

OTMepeHHOe KOMWYEeCTBO KWUCINOThl MEANEHHO
BMMBalOT B BOAY M JOBOAAT obbeM pacTeopa
BogoMi go 1 am3.

KoadhpumumeHT nonpaBkn ycTaHaBnmBatoT 0Ob-
€MHbIM METOA0M NO NPOKarieHHOMY MpW Temne-
patype oT 270 go 280 °C yrnekucrnoMy HaTputo
B NPUCYTCTBUWN METUITOBOrO OPaHXXeBOro

¢’616v 1001
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OTHocK-
TenbHana Hopma- MonspHas
Haumerosanue pe- MoOrneKy- TUBHbIN MNpeaBapuTensHan NoAroToBKa peakTusa KOHLIEHTPa- MpuroToBneHne ncxodHoro pacTeopa
aKkTmMBa u opmyna LA pacTBo-
nApHas AOKYMEHT a3
Mmacca pa, MonkiA
7 Kucnota ykcyc-| 60,04 MOCT 61 — 0,2 12,010 r peakTuBa pacTBOpPSIHOT B BoAe U 06beM
Hasi C MaccoBoOW pacTBopa 4OBOAAT BOAOR [0 1 am3
aonewn OCHOB-
HOro BellecTBa
99—100 %
CHZ;COOH
8 Kucnota saHTap-| 118,07 | FOCT 6341 | 100 r peaktuBa pacTBOPSAKT MNPWU KUMAYEHUU B 0,05 5,905 r noagroToBrneHHOro peakTmBa pacTBOPSAOT
Hasg C4HgO, 165 cM” BoAbl, pacTBOpP PUNLTPYIOT Yepes BOPOH- B Bofjle U 06beM pacTBopa [OBOAAT BOAOWA A0
Ky ¢ 06orpeBoM, pUNETPaT NOCTOSHHO NepemeLln- 1 am3. [ins ctabunusaumm pacteopa go6aens-
BatoT. [locrne oxnaxAaeHUs pacTBopa KpUcTannbl 10T OAUH KpUcTannuk Tumona. Mpu paboTe ¢ Bo-
OTUNETPOBLIBAIOT Ha OTCAChIBAIOLEA BOPOHKE U A0POAHLIM  ANEKTPOAOM  CTabUNM3NPOBaHHLIM
CHOBa MNepeKpUCTanIN3oBLIBAIOT B TeX Xe YCcno- pacTBOpPOM He NONb3YTCA
BMsAX. KpucTannsl BeiCylIMBaKOT NpU TemnepaTtype
100 °C po noctosHHOW| Macchl. [Npu Hanu4un pe-
aKTuBa ¢ MaccoBOW [10Meil OCHOBHOrO BellecTsa oT
99,9 % po 100,0 % npepBapuTenbHY0 NOArOTOBKY
BellecTBa He NpoBoaAT
9 Hatpua rugpo- 40,0 FOCT 4328 | B drapcoposom cTakaHe B 250 cm3 Bogel pacTeo- 0,1 PacTBOpbI rOTOBAT COOTBETCTBYIOWMUM pa3bas-
oknucb NaOH psatoT 250 I rupooKUCH HaTpus. 0,2 neHneM o6LEMOB KOHLEHTPUPOBAHHOMO pac-
Mocne oxnaxaeHus pacTeop NepenuealoT B NO- 1 TBOpa MM POOKUCH HaTpuUsl, CoAepXaLLux cneay-
nnMaTuneHoBble PNakoHbl UKW CKNAHKW, NOKPLIThIE owue konu4ecTsa npenapara:
napacmHOM, C pe3nHOBOW WNWU NOMUSTUNEHOBOW MonspHaa koHueHTpauus pacteopa 0,1; 0,2,
npobkoii u B TedeHne 15—20 gHell BbIAEpXKMBaIOT 1 Monb/am3.
O MOnHoro BbiMafeHWs ocafka YrneKucnoro Ha- KonunuyectBo NaOH cootBerctBeHHO 4,0; 8,0;
TpUs, He pacTBOPUMOro B pacTBOpe rMApOOKUCU 40,0~
HaTpus yka3aHHOW KOHUeHTpauuu. B oTcTosBLUEM- OTMepeHHbI 06beM pacTBopa [OBOAAT BOAOW
cSl Mpo3pa4yHOM pacTBOpe YCTaHaBMUBAIOT copep- no 1 am3.
XaHue rMAPOOKUCH HaTpUs TUTPOBaAHUEM, ANS YEro KoaddpuyueHT nonpaekn ycTaHaBnuBaloT TUTPO-
1 om® pacTeopa pa3Baensior Bogoit Ao 50 cm3 u BaHWEM KUCNOTOW COOTBETCTBYIOLEH MONAPHOW
TUTPYIOT PacTBOPOM COSISIHOM KWUCIOThI MOMSIPHOM KOHUEHTpaLuM no METUIIOBOMY OpaHXeBOMY.
koHUeHTpaLmn c(HCI) = 1 Monb/am3 unu cepHoi PacTBOp MONApHO KoHLieHTpauun 1 Monb/gm3
KUCIOTLI MONAPHON KOHUeHTpauun ¢(1/2 H,8O,) = XPaHAT B NONUITUNEHOBOM (PNaKoHe
= 1 monb/amM3 B MPUCYTCTBIUN OfHO Kannu pacTBo-
pa MHAWKaTOpa METUNoBOro opaHxesoro. 1 cm3
pacTeopa KNCINOTbl MOMAPHON KOHLEHTPpauumn TOYHO
1 Monb/gmS cootBeTcTBYeT 0,04 r NaOH




lpodonxeHue mabnuypbi 1

HaunmeHoBaHuWe pe-
akTuBa u opmyna

OTHOCK-
TenbHas
MOneKy-
napHas
Macca

Hopma-
TUBHBI
OOKYMEHT

MpeaBapuTensHaa NoAroToBKa peakTusa

MonsapHas
KOHLeHTpa-
Lms pacTBo-
pa, Mons/am3

[MpuroToBneHne NCXo4HOro pacTeopa

10 Hatpuit TeTpa-
GopHOKMCIbIN
10-BogHEI% (Bypa)
NayB,O,10H,0

381,32

FOCT 4199

100 r peakTvBa pacTopsioT B 550 cm3 Boabl
npu Temneparype ot 50 °C pgo 60 °C (npu 6o-
flee BBLICOKOW TeMmmnepaType KpucTannusyetcs
Na,B,07:5H50).

PactBop unLTpYOT W rocrne oxNaxaeHus [o
Temnepatypsl oT 25 °C go 30 °C npu sHepruyHom
NMoMeLUMBaHUW pacTBopa MPOUCXOAWUT KpucTanmiu-
3auus 6ypel.

OBpasyloLpecs: KpucTannbl oThUNETPOBLIBAIOT Yepes
oTCachIBaloLLy0 BOPOHKY W CHOBa MepeKpucTanimso-
BbIBAIOT B TEX Xe ycnoBusX. KpucTanmbl oTXMMaloT
Mexgy nvcTamv cunestposarbHol Bymary, Hackinaot
TOHKVM CrOeM B YallKy [eTpy 1 BblAepKUBALOT B 3KCU-
KaTope Haj CMOYeHHbIMW BOZOW KpucTannamu Gpomu-
CTOro HaTpWs JO MOCTOAHHOW Macchl. CoxpaHsoT Kpu-
cTannbl 6ypkl B TOM Xe SKcukaTope

0,05

19,070 r NOAroTOBEHHOMO peakTUBa pacTBoOps-
10T B Bofle M obbeM pacTBopa AOBOAST BOAOWA
no 1am3

11 Hatpuit hocchop-
HOKUCINbIA ABYy3ame-
LUEHHBIN

Na,HPO4 12H,0

358,07

FOCT 4172

a) 150 r peakTuBa pacTBopsioT B 150 cm3 Bogwl
npu HarpeaHuu go 100 °C. PacTtBop unbTpyloT
ropsYMM 1 nocne oxnaxgeHna oTgunsTpoBLIBalOT
BbiMasLLWe KpucTannel. MNepekpuctannusayuio rno-
BTOPSIOT NpU HarpesaHuu go Temnepatypsl 100 °C.
lNepekpucTannnsoBaHHbIA peakTus HarpesatoT B dap-
¢hopoBOI1 Yallke Ha BOASIHOI GaHe Npu HeNMpepbIBHOM
nepemeLlMBaHn 40O MOMHOTO BbIChbIXaHWS BELLECTBA.
MoryyeHHyto corlb BbICYLLMBAIOT B 3KCWUKaTope Haf
nraeneHHbIM XITOPUCTBIM KanbLMem B TEHEHNE CyTOK.
B nepexpucrannusosaHHom peaktee Na,HPO,2H,O
NpoBEpsIoT COoAepKaHWe OCHOBHOro BellecTBa. [ns
atoro npubnusutensHo 0,5000 r BellecTBa pacTBopsi-
toT B 50 cm® Bogpl, npubaensioT 2—3 cM HacbILLeH-
HOro pacTBopa XJIOPUCTOTO HaTpua U TUTPYIOT pac-
TBOPOM COMAHOW KUCNOTLI MOMSPHON KOHLIEHTpaLmm
c(HCI)=0,1 monb/am® B NpUCYTCTBUM MHAMKATOPa Me-
TUnoBoro KkpacHoro. Mpn HeobxoaMMOCTU BHOCAT Mo-
NpaBKy B BENUHUHY HaBECKU.

1 cM® pacTBOpa CONSIHOM KUCIOTHI MOMSPHOI KOH-
LeHTpauun TodHo ¢(HCI) = 0,1 monk/am3 cooTseT-
cteyet 0,0178 r Na,HPO4-2H,0.

02

35,600 r noAroToBNEeHHOro peakTusBa cocTaBa
Na,HPO4 2H,0 (a) wnn 28,392 r npenapata
coctaBa Na,HPO, (6) pacTopsioT B BoAE 1 fj0-
BOAAT o6bem pacTBopa Bogoi Ao 1 am3. [Ana
cTtabunusayun pactsopa pobaenAT 3—4 Kan-
Ny Tonyona unu KpUcTannuk Tumona.

Mpu paboTe c BOAOPOAHLIM SNEKTPOAOM NpU-
6aBneHne TMMona ANa cTabunusauyun He fony-
ckaeten

¢°616¥ 1001
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®  QOkoHYaHue mabnuupi 1

OTHOCHK-
TenbHas Hopma-
MorieKy- TUBHBIN MpeaBapuTenbHasa NOAroToBKa peakTuea
nsapHas DOKYMEHT

macca

MongpHas
KOHLieHTpa-
LS pacTBo-

pa, MOHb/AM3

HaumeHosaHue pe-

MpuroToBNEHWe NCXOHOTO pacTeopa
aKTuBa u popmyna P A P s

6) 75 r npenapata pacTsopsalT B 250 cM3 Boabl,
HarpeToil Ao Temnepatypsl 60 °C. Pactsop dpune-
TPYIOT ropstunM, puNbTpaT oxnaxaaloT nNpu nocTo-
SIHHOM MepeMelwmnBaHun Ao Temnepatypbl 10 °C.
Bbinaslune KpucTannbl 0TPUNBTPOBLIBAKOT Ha OT-
cacbiBaloLLieilt BOPOHKE U CHOBA NEpeKpUCTarnun3o-
BLIBAIOT B TEX XK€ YCNOBUAX.

MonyyeHHylo conb cHavana BbICYWWBAIOT Mpu
Temneparype He Bbiwe 30 °C B TeueHUe 24 4, 3atem
NPOAOMXAIOT BbICYLUMBAHWE B CyLIWNBLHOM LUKady
npu Temneparype 50 °C B TedyeHue 3—4 4, U, HaKo-
HeLl, Npu Temneparype (120 + 5) °C ao nocTosHHON
Macchbl, He gonyckas pacnnaenenus conu. MNocne Bbl-
CylumMBaHmna conb Umeert coctas Na,HPO,

9102—2'616¥ LOO

12 Hatpuit xnopu-| 58,44 [ TOCT 4233 | PeakTs npokanusatot npu Temnepartype 500 °C B — MoAaroToBNEHHBIA peaKTMB NPUMEHSIIOT NpU Npu-
cTbid NaCl nNaTMHOBOM TUITE A0 NOCTOAHHOW MacChl roTOBNEHUU pacTBOpa aMUHOYKCYCHOIR KUCNOTbI
(CM. KUCNOTa aMUHOYKCYCHas)

13 Hartpuin yrme-| 105,98 rOCT 83 | PeakTus nomeLyatoT B NIaTUHOBOM TUMME C KPbiLL- 0,05 5,300 r noaAroToBrMEeHHOro peakTuBa pacTBOPSIOT
Kucnblii 6e3BogHbIN KO B mecyaHyto 6aHto Tak, 4Tobbl ypoBeHb necka B Boge u o6beM pacTBopa [OBOAST BOAON A0
Na,CO4 CHapyxu ObIN HEe HUXe YPOBHSA BeLlecTBa B TUMNeE. 1 am3

TepMoMeTp NomeLLatoT B NeCOK OKOAO TUMNS, Npu-
YeM pesepByap CO PTYTblO TepMOMETpa AOMKEH
ObITb MOrPYXXeH B NECOK U Haxo4UTLCA Ha YpOBHE
BellecTBa B TurMe. BaHo HarpesaloT NOCTENEHHO
o Temnepatypbl oT 270 °C go 280 °C. Npu aton
TeMmnepaType BELLECTBO BhifepXKUBatoT Npubnuaun-
TenbHO 14, Mepuoguyecku nepemellnsas nnatu-
HOBBIM LUMATENeM.

Mocne oxnaxgeHWs peakTUBa B3BELWWUBAKT W
NOBTOPSAIOT NpoKariMBaHue 4o NOCTOSSHHON Maccehl.
MpoKaneHHbIi peakTUB NepeHocAaT B GaHky
XOPOLLO NpULLIMOBaHHOW NPOGKON U CoXpaHsAT
B 9KCUKaTOPE C HATPOHHOW W3BECTbIO

14 Hatpuit ykeycHo- | 136,06 | TOCT 199 — 0,2 27,216 r peaKTuBa pacTBOpPSIIOT B Bofie U 06beM
Kucrblit pacTBopa 0BogAT BoAoii Ao 1 am3
CH3;COONa-3H,0
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5 MpuroroBneHue pabounx 6ydepHbIX pacTBOPOB U PacTBOPOB C
onpeaeneHHbIM 3HaYeHnem pH

5.1 bBydpepHbie pactBopbl ¢ pH 0,1—2,2 u 6ucptanatHein bydepHein pacteop ¢ pH 2,2—3,8.

Tabnuya 2
Conzas kucriora, om’ PacTBop XMopucToro
Boaa, . © Kasims MOMAPHOM KOHLEH- Pacteop ¢rareso-kucrioro ka-
pH omd PacTBop MoMApHOM PacTBop MOnspHOM TpaLmm U MONAPHOM KOHUGHTPALMH
v | e |y b | AHOR e o
0,10 — 100,00 — — —
0,28 | 40,00 60,00 — — —
0,74 | 80,00 20,00 — — —
1,0 — — 100,00 — —
1,2 — — 75,10 24,90 —
1,4 — — 47,40 52,60 —
1,6 — — 29,90 70,10 —
1,8 — — 18,86 81,14 —
2,0 — — 11,90 88,10 —
2,2 — — 7,52 92,48 —
22 | 28,40 — 46,60 — 25
24 | 3540 — 39,60 — 25
26 | 42,00 — 33,00 — 25
2,8 | 48,50 — 26,50 — 25
3,0 54,60 — 20,40 — 25
3,2 60,20 — 14,80 — 25
3,4 65,05 — 9,95 — 25
3,6 69,00 — 6,00 — 25
3,8 72,35 — 2,65 — 25

5.2 bydepHblit pacteop ¢ pH 1,2—3 .4 (rnukokonesbiin 6ycep) npuseaeH B Tabnuue 3.

Tabnwuuya 3
| T sencician T ool KSR | pacrsopcommich o worapOR Ko
MORAPHON KoHLeHTpaLwmmn ¢(NaCl)=0,1 mons/am3, om3 W c(HCH=0,1 mone/am™, cm
1,2 15,0 85,0
1.4 29,0 71,0
1,6 38,0 62,0
1.8 455 54,5
2,0 52,0 48,0
2,2 58,0 42,0
2,4 63,5 36,5
26 70,0 30,0
2,8 76,0 24,0
3,0 83,0 17,0
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OkoHYaHue mabnuupi 3

PacTtBop aMUHOYKCYCHOM KMCNOThLI MONSAPHON KOHLUEHTpaLmMu

PacTBop consHoO KUCIOTbl MOMAPHON KOHLEHTpa-

pH ¢(C,H50,N)=0,1 MOMb/AMS B pacTBOpe XMOPUCTOT0 HAaTpUs - 3 3
MonspHoii koHLeHTpaumu ¢(NaCl)=0,1 Mons/am3, om3 Wwn ¢(HCNH=0,1 mons/am®, om

3,2 87,5 12,56

3,4 92,0 8,0

5.3 dochaTHO-UMTPaTHBIN BydepHsbii pacTBop ¢ pH 2,2—8,0 npueeaeH B Tabnuue 4.

Tabnuya 4
P:g::c’po‘isy:ar::(ﬂi'*' PacTsop NUMOHHOW PacTeop [By3aMeLyeHHOro PaCTEOD MMOHHON KifG-
oodhop ) KMCMOThI MOMNAPHON hocopHOKUCIIOro HaTpus P N
pH n:g; :ca):'pgaTM:n:p- KOHLIEHTPaLMN pH MOTSIPHOM KOHLIEHTpaLm :C;Tbl;rg?g p:og K_OFT Lg)H -
HerTpaunn. ¢(CgHgO7°H,0) = ¢(Na,HPO,-12H,0)= PaLA 6toe e Py T

¢(NayHPO,-12H,0)= =0,1 Moru:/,a,M23 cms = 0,2 monb/am3 , M3 = 0,1 monb/am®, cm
= 0,2 Monb/gm3 , cm3 : : : '

2,2 2,0 98,0 52 53,6 46,4

24 6.2 938 54 55,7 44,3

2,6 10,9 89,1 5,6 58,0 42,0

2,8 15,8 84,2 5,8 60,4 39,6

3,0 20,5 795 6,0 63,1 36,9

3,2 247 75,3 6,2 66,1 33,9

3,4 28,5 71,5 6,4 69,2 30,8

3,6 32,2 67,8 6,6 72,7 27,3

3,8 35,5 64,5 6,8 77,2 22,8

4,0 38,5 61,5 7,0 82,3 17,7

42 41,4 58,6 7,2 86,9 13,1

4.4 441 55,9 7,4 90,8 9,2

46 48,7 53,3 7.6 93,6 6,4

4,8 49,3 50,7 7.8 95,7 43

5,0 51,5 48,5 8,0 97,2 2,8

5.4 AuetaTHbiin 6ydepHbin pacteop ¢ pH 2,8—6,0 npuseaeH B Tabnuue 5.

Tabnuya 5
PacTBop ykcyckoit PacTBOP YKCYCHOKICIIOTO Ha- PacTBop yKeycHo ke~ | | A0TBOP YkeycHokicnoro
KUCNOTbI MONAPHOW P YKCYCH P ykcyct HaTpWs MONAPHOW KOH-
H COMLieHTpALYIM TPUS MONSPHOIA KOHLIEHTpa- oH | TOTI MONHpHO/ KOHUEH- LieHTpaL
P " unm ¢(CH,COONa H,0)= Tpaunn o(CH;COOH)= e
o(CH;COOM)= = 0,2 monb/am3, om3 = 0,2 Monb/am3, om> o(CH;COONa: H;0)=
= 0,2 Monb/am3, cm3 : : ' ' = 0,2 Monb/am3, cm3
2,8 100,0 — 46 51,0 490
3,0 98 0 20 48 40,0 60,0
3,2 97,0 3,0 5,0 29,5 70,5
3,4 94 5 55 52 21,0 79,0
3,6 92,5 7,5 54 14,5 85,5
38 88.0 12,0 56 9,5 90,5
4.0 82,0 18,0 5,8 7,0 93,0
42 73,5 26,5 6,0 50 95,0
4.4 63,0 37,0

10
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5.5 AHTaApHO-KNCNOTHO-GopaTHbLIN BydepHbii pactBop ¢ pH 3,0—5,8 npuseaeH B Tabnuue 6.

Tabnuya 6
PacTtBop AHTapHON PacTsop 6ypbl Monsp- PacTtBop AHTapHON PacTsop 6ypbl Monsp-
KMCNOTbI MOMAPHOW KOH- HOW KOHLeHTpaLuuu KMCNOTbl MOMAPHOW KOH- HOW KOHUeHTpaLumn
PH UeHTpauun ¢(C4H0,y) = ¢(Na,B40,-10 H,0)= PH ueHTpauum ¢(C4HgO,) = ¢(Na,B 40,10 H,0)=
= 0,05 monb/am3, cm3 = 0,05 monb/am3, cm3 = 0,05 monb/am3, cm3 = 0,05 mons/am3, cm3
3,0 98,6 1,4 46 70,0 30,0
3,2 96,5 3,5 4,8 66,5 33,5
3,4 94,0 6,0 50 63,2 36,8
3,6 90,5 9,5 52 60,5 39,5
3,8 86,3 13,7 54 57,9 42,1
4,0 82,2 17,8 56 55,7 443
4,2 77,8 22,2 5,8 54,0 46,0
4,4 73,8 26,2

5.6 docaTtHo-6opaTHbIit BydepHblii pacTBop ¢ pH 5,8—9,2 npuseaeH B Tabnuue 7.

Tabnuya 7
Cocrio oot | escraon oy o e sposouers | pacrsop oyt
pH . HOW KOHLIeHTpauum o HOW KOHLeHTpauum
Kanua MonspHoW KOHLUEH- o(Na,B,0,-10 H,0) = pH Kanua MOonApHOW KOH- o(Na,B,0;10 H,0)=
ng "1"WM C(KH2§O4)_ =0,05 Monb/p,M32, om3 LeHTPaLmu C(KH‘}PO%)_ = 0,05 mone/am3, cm3
= 0,1 Mone/gMm>, CM = 0,1 Monb/aM°>, CM
58 92,0 8,0 7,6 50,8 49,2
6,0 87,7 12,3 7,8 48,0 52,0
6,2 83,0 17,0 8,0 45,0 55,0
6,4 77,0 23,0 8,2 42 4 57,6
6,6 71,2 28,8 84 38,0 62,0
6,8 65,8 34,2 8,6 32,0 68,0
7,0 61,0 39,0 8,8 24 8 75,2
7,2 56,6 434 9,0 13,2 86,8
7,4 53,6 46,4 9,2 4.0 96,0

5.7 BopaTHblit 6ydhepHbiit pacteop ¢ pH 7,6—11,0 npuBeaeH B Tabnuue 8.

Tabnuya 8
PactBop Gypbl MOMAPHON KOH- PacTtBop COnNAHON KUCNOThI PacTtBop ruapookucu HaTpua
i G wora vt - | o 01 o v | ciNaORD = 0.1 maruie
7,6 52,2 47,8 —
7,8 53,8 46,2 —
8,0 55,9 441 -
8,2 58,5 41,5 -
8,4 62,0 38,0 —
8,6 67,5 32,5 -
8,8 75,0 25,0 —

11
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OkoHYyaHue mabnuupi 8

PactBop 6ypbl MONAPHON KOH- PacTBop consHoii KUCNOThI PacTeop rMApooKUCU HaTpUs
pH quTprwm c(NazB4O§-10 3H20) = MOHle-IOI‘/’I KOHqEHTngWIVI3 MormpH:)ﬁ KOHLleHTpaIéWIVI 5
= 0,05 mMonb/am°, cMm ¢(HCI) = 0,1 monk/agM°>, cM ¢(NaOH) = 0,1 monb/agM°, cM
9,0 85,0 15,0 —
9,2 96,3 3,7 —
9,4 87,0 — 13,0
9,6 74,0 — 26,0
9,8 65,0 — 35,0
10,0 59,56 — 40,5
10,2 56,0 — 44,0
10,4 53,9 — 46,1
10,6 52,1 — 47,9
10,8 51,0 — 49,0
1,0 50,2 — 49,8

5.8 BopatHbIit 6ycdhepHbiit pacteop ¢ pH 9,2—11,0 npuseaeH B Tabnuue 9.

Tabnuya 9
PacTBop yrnekucnoro HaTpusi MonspHoO KOH- PacTBop Gypbl MONAPHOW KOHLEHTpaLmu
PH ueHTpaumm ¢(Na,CO5) = 0,05 Monb/am3, cm3 c(Na,B,0;-10 H,0) = 0,05 monu/am3, cm®
9,2 — 100,0
9,4 35,70 64,30
9,6 55,50 44,50
9,8 66,70 33,30
10,0 75,40 24,60
10,2 82,15 17,85
10,4 86,90 13,10
10,6 91,50 8,50
10,8 94,75 5,25
11,0 97,30 2,70

5.9 mukokonesbIi BydepHbit pacTteop ¢ pH 8,6—12,8 npuseaeH s Tabnuue 10.

Tabnuuya 10
PacTBop aMUHOYKCYyCHOM K1c- P PacTBop aMyHoyKcyCHow
NOTbLI MOMAPHOI KOHLEHTPaLmm acreop rapo- KNCTIOTEI MOTIAPHOM KOH- PacTBOp rMAPOOKACH
¢(C,H:0,N) = 0,1 monb/am3 B OKAC HATPUA Mo- LerTpaumy c(G,H5O,N) = HaTPUst MONSAPHON KOH-
PH pac2TBc5>p§ XJ’IOpI/;CTOI'O HaTpusa NIAPHO KOHLEHTpa- PH = 0,1 monb/am® B pacTeope LeHTpaumu ¢(NaOH) =
MONHPHOI KOHLEHTPaLH umm c¢(NaOH) = XMOPUCTOro HaTpua Monsap- = 0,1 Monb/am®, oM3
&(NaCl) = 0,1 wons/am3 = 0,1 Monb/gmS, cm3 HOM KOHLIEHTpaLWM ’ ’
' AMS, ¢(NaCl) = 0,1 mons/am3
8,6 94 2 58 10,8 52,0 48,0
8,8 914 8,6 11,0 51,1 48,9
9,0 87,6 12,4 11,2 50,2 498
9,2 83,0 17,0 11,4 49,4 50,6
9,4 77,7 22,3 11,6 48,6 51,4
9,6 72,0 28,0 11,8 47,4 52,6

12
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PacTBop amMWHOYKCYCHOM KKC- PacTBop aMiHoykcycHoil
NOTBl MOMNAPHOW KOHLeHTpaLyum oE:g;B:aan:.ipo- ';M::C;Tbl;yz?gpgog Kﬁ';'_ PacTBop rnapookucu
¢(CoH50,N) = 0,1 mMonb/am® B | HAaTPUA MO~ HeHTpal 32 5727 © HaTPWUA MONSAPHOM KOH-
pH 5+2 nApHOI KoHueHTpa- || pH | = 0,1 monb/am® B pactBope -
pacTBope XNopucToro HaTpusa - UeHTpauun ¢(NaOH) =
. uum e(NaOH) = XMOPUCTOro HaTpUa Monap- al 3 .3
MOJSAPHOW KOHLEHTpaLum =01 PP o = 0,1 mone/gm~, cM
o(NaCl) = 0,1 Mob/am = 0,1 Monk/aM>, cM HOW KOHLieHTpaLuu
: : ¢(NaCl) = 0,1 monb/am3
9,8 66,2 33,8 12,0 45,6 54,4
10,0 61,7 38,3 12,2 42,6 57,4
10,2 58,1 41,9 12,4 38,2 61,8
10,4 55,2 448 12,6 30,0 70,0
10,6 53,3 48,7 12,8 19,0 81,0
5.10 BydbepHblii pacteop ¢ pH 12,0—13,0 npuegeH B Tabnuue 11.
Tabnuya 11
H PacTBop xnopucToro kanus MonspHON KOHLEH- PacTBOp MMAPOOKNCH HATPUA MONSPHON KOH- Bona. cM3
P Tpauwm o(KCl) = 0,2 mone/am3, cm3 LeHTpaLmun ¢(NaOH)=0,2 mone/am3, cm3 Aa,
12,0 25,0 6,0 69,0
12,2 25,0 10,2 64,8
12,4 25,0 16,2 58,8
12,6 25,0 25,6 49,4
12,8 25,0 41,2 33,8
13,0 25,0 66,0 9,0
5.11 BydhepHsin pacteop ¢ pH 13,0—14,0 npuseaeH B Tabnuue 12.
Tabnuya 12
PacTBOp rmapooKUcK HaTpua MONAPHOMN KOHLEHTpauun 3
PH ¢(NaOH)=1 monu/am3, cm3 Boaa, cm
13,0 10,0 90,0
13,2 15,8 84,2
13,4 25,1 74,9
13,6 39,8 60,2
13,8 63,1 36,9
14,0 100,0 —_
5.12 3HaueHun pH pasbaBneHHbIX paCTBOPOB KUCMOT nNpusBeaeHbl B Tabnuue 13.
Tabnuya 13
MonapHas KOHLUeHTpa- MonspHas KoHUeHTpa-
Lumna pacTeopa, Kucnota pH LA pacTteopa, Kucnota pH
Monb/AMS Mosb/AMS
1 CongaHasa 0,10 0,05 Cephas 1,20
0,5 CepHas 0,30 0,01 ConsiHas 2,02
0,1 CongaHas 1,10 0,005 CepHas 2,10

13
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MoaroToBneHo Ha OCHOBE ANEKTPOHHOW BEPCUMW, NPeAOCTaBIeHHON paspaboT4NKoM CTaHaapTa

M3paHo n otnevataHo Bo ®ryn « CTAHAAPTUHOOPM», 123001 Mocksa, MpaHaTHbIN nep., 4.
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