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PeakTusbl

KOBA/IbT XJOPUCTHI 6-BOAHbI rocTt
4525-77

TexHuyeckune ycnosus

Reagents. Cobalt chloride hexahydrate. Specifications

OKM 26 2222 0190.0KN 26 3842 0250
[ata asegenna 01.01.79

HacToswuii cTaHAapT pacnpocTpaHAeTcs Ha 6-BOAHbIA X/IOPUCTbIN
Ko6anbT, NPeACTaBNANLLMIA CO60M KPaCHO-(MONETOBbIE KpUCTaN/bI, Ner-
KOpacTnopumMble B BOAE W 3TUI0BOM CMMpTe.

®opmyna CoClj  6HTrO.

OTHocuTeNbHasa MonekynsapHas macca (No MexayHapoHbIM aTOMHbIM
maccam 1985 r.) —237,93.

TpeboBaHWA HaCTOALLErO CTaHAapTa ABNATCA 0643aTeNbHbIMU.

[JonyckaeTcs n3rotosneHne 6-B04HOMO XI0PUCTOro Kobanbta no MCO
6353/3—87 (P.55) (cM. npunoxeHue 1) n nposefeHne aHanusos no NCO
6353/1—82 (cM. npunoxeHue 2).

(M3meHeHHasA pegakums, Msm. Ne 1, 2)

I. TEXHWYECKWE TPEBOBAHMNA

1.1. 6-BOAHbIA XNOPUCTLIA KOBaNbT JOMKEH ObITb U3rOTOBMIEH B CO-
OTBETCTBMM C TPeOOBaHNAMMN HACTOSLLEro CTaHAapTa No TeXHONOormyec-
KOMY pernameHTy, yTBepXXAeHHOMY B YCTaHOB/IEHHOM MOPSALKE.

12. Tlo PU3MKO-XUMUYECKMM MOKas3aTensiM 6-BOLHbLIA X/TIOPUCTbIN
KOGa/IbT JOMKEH COOTBETCTBOBATbL HOPMaM, yKa3aHHbIM B Tabn. |.

W mame ofuymansHoe MepeneyaTtka cnpeTena

©W3paTenscTBO CTaHgapTos. 1977
©WNK W3patenbcTBO CTaH4apToB. 1996
MepensgaHvie ¢ U3IMeHeHUMU
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Ta6bnuuya |

Humu

HyxkveMoaiiie niitiiiu.m etk nu JOHK Uneu* U.)
1. a 51) OKI 26 33*2 y
0252 1B OKI 26 2222 0111 66

1. Maccosas fons 6-BOAHOK XNOPUCTOrO

ko6anbT <CoCl2 6H.'O). %. uc meHee 99.0 98.0
2. MaccoBas 015 e pacTBOPUMbIX B BOJe

BewecTs, %, uc 6onee 0.01 0.01
3. MaccoBas gons o6wero agata (N). %.

ne 6onee 0.04 0.05
4. MaccoBas gonsa cynbparos (SO*). 9b. He

6onee 0.00S 0.01
S. Maccosas gons xenean (I'c). %. He

6onee 0.0005 0.002
6. MaccoBas gons kanua n Hatpus (K e

+ Ma). %. ne 6onee 0.01S 0.03
7. Maccosas gonsa kaneuum (Ca). %. HC

6onee 0.01 0.03
8. Maccosas gons Hukens (Nil, %, He

6onee 0.05 0.15
9. Maccosas gonsa marHua (Mg). %. He

6onee 0.001 0.005
10. MaccoBas gons mean (Cwn). %, HC 6onee 0.002 0.005
11. MaccoBas fons MHHKa (Zn), S. He

6onee 0.005 0,02
12. pH pacTBOopa npenapaTta C MaccoBoW

paneii 5% 3-5 3-5
MpumeyaHune:

MpenapaTy ¢ maccoBoil .wneit HUKens ne 6onee (1.005" npucBanBalT KBanUpUKaLUN:
yncTbliii (4.) 6eT HUKens (OKI 26 2222 0201 10) v YucTbIi Ans aHanu3sa (4. 4. a.) 6eT HUKens
(OKM 26 3842 0262 01).

(M3meHeHHas pegakuus, M3m. Ne 1, 2).
2a. TPEBOB/HWNA BE3OMACHOCTMN

2a.1. 6-BOAMBIV XNMOPUCTbI KOGANbT MOXET BbI3blBaTb TOKCUYECKME
ABMIEHUA: MOTEPIO anneTuTa, PBOTY, NOKPACHEHWE NNLLA U KOHEYHOCTel
a TaKXKe OCTpbIi AepMaTuT.

2a.2. Tpu paboTe ¢ npenapaToM CredyeT MPUMEHATb UHAMBUAYaANb-
Hble CpeACTBa 3allUThbl (PECMPATOopbl, 3alMTHbIE OYKU, PE3NHOBbIE Nep-
yaTKu), a Takke cobnfaTh MpaBuia NMYHON TUTMEHbI; He JOMyCKaTb
nonagaHus npenapaTa BHYTPb OpraHuama.

2a.3. TloMelleHMs, B KOTOPbIX NPOBOAATCA paboTbl C NpenapaTom,
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JOMKHbI ObITb 060pYA0BaHbl MOCTOAHHO AECTBYIOLLEN MPUTOYHO-BbI-
TSXKHOW BeHTUNAUMEN. AHanM3 npenapata cnegyeT NpoBOAWTb B BbITSX-
HOM LWKady nabopaTtopuu.

(M3meHeHHasn pepakums, sm. Ne 2).

2a.4. Tpu nposefeHUN aHasn3a npenapara c UCro/b30BaHWEM FOpHo-
yero rasa cnegyet co6104aTb NpaBWIa NPOTUBONOXAPHOI 6e30MacHOCTY.

Pazg. 2a. (BegeH gononHutensHo, Vam. Ne ).

2. NMPABUNA MPUKMKWN

2.1. MMpasuna npuemkn —no MOCT 3885—73.

3. METOAbl AHAJTN3A

3.1. Mpo6bl oT6upatoT no MOCT 3885—73. Macca cpegHeii npobbl
[O/MKHa 6bITb He MeHee 200 T.

(M3veHeHHasn pepakumst, M3m. Ne 1, 2)

3.1la. O6wue yKasaHus Mo npoBeaeHuto aHanmsa — FOCT 27025—86.

Mpw B3BELLUMBAHUW MPUMEHAIOT NabopaTopHble BECbl 06LLEro HasHa-
Yyenus Tunos BJIP-200 r n BJZIKT-500 r-M unu BJ13-200 .

[JonyckaeTtcs npuMeHeHWe Apyrux CPesicTB U3MEPEHUs C MeTposoru-
YECKMMW XapaKTepucTMKamn v 000pyJ0BaHNUSA C TEXHUYECKMMU XapakTe-
PUCTMKaMW He XYXe, & TaKXKe PeakTVUBOB M0 Ka4YeCTBY He HUKe yKa3aHHbIX
B HaCToALLEeM CTaHaapTe.

(M3meHeHHas pepakumsi, Msm. Ne 2).

32. Onpepeneunne wmaccoBoi pfonu 6-BOA HOT O
Xxnopumcrtoro kob6anbTa

OnpepfeneHne nposogat no NOCT 10398—76. IMpu atom okoso 3.5000 r
npenapata NOMeLIaT B MEPHYHO KONGy BMeCTUMOCTbIO 250 cM', pacTBo-
pAOT B BOZe, 06bEM pacTBOpa AOBOAAT BOAOM A0 METKM 1 NepeMeLLBatoT.

25 cM' MOMYYEHHOro pacTBopa MOMELLAOT B KOHWYECKYH Konby
BMecTUMOCTb0O 250 c¢M ¥ fanee onpegeneHve nposogat no FOCT
10398-76.

Macca 6-BOAHOrO X/OPUCTOro KobanbTa, COOTBETCTBYHOWasA | cm'
pacteopa an-ba-94TA koHueHTpauum 0.05 monb/gm1 (0.05 M), paBHa
0.011896 .

3a pesynbTar aHanm3a NPUHUMAKOT CpPefiHee apudmMeTUYecKoe pesy b-
TaTOB ABYX NapasnefibHbIX OMpefeneHnin, abCcontoTHOe pacxoxpieHue
MeX/y KOTOPbIMU He MpPeBbILIAeT AOMYCKAeMOe pPaCXOX[eHue, paBHOe
0,3%.
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[Jonyckaemas abcontoTHas CymmapHas NorpeLHoCTb pesybTaTa aHa-
nusa £0.5% npw foBepuTenbHOW BeposaTHocT P = 0,95.

(M3veHeHHasn pepakumsi, Mam. Ne 1, 2).

33. OnpepfeneHne MaccoOBOW [JOAM He PpacTBOPU-
MbIX B BOJe BELECTB

3.3.1. PeakTwBbl, pacTBOPbI K nocyaa

Bopa guctunnuposaHHasa no FOCT 6709—72.

Kucnota consiHas no MOCT 3118—77. pacTBOp C MaccoBoi fonei
25%. rotoBat no NOCT 4517-87.

CrakaH B-1-400 TXC no NOCT 25336-82.

Turens T® MOP 10 unn TP MOP 16 no TOCT 25336-82.

LnnamHgpel 1-10-2 n 1(3—250—2 no MOCT 1770-74.

3.3.2. TpoBegeHne aHanmsa

25,00 r npenapata MOMeLLalOT B CTakaH, pactsopsoT B 250
ONCTUNNMPOBAHHON BOAbl M NMPWGABNAKOT 2 CM’ pacTBOpa COMSIHOW Kuc-
noTbl. CTakaH HakpbIBAOT YaCOBbIM CTEK/IOM W BbIEPXKMBAIOT pacTBop
Ha BOAsHOW 6GaHe B TeyeHue 1 u. 3aTemM pacTBOp (UALTPYIOT uepes
(hUNbTPYIOWWIA TUTenb, NPeABapuTeNbHO BbICYLUEHHBIN [0 MOCTOSHHOM
MacChbl ¥ B3BELLEHHbIN (pesynbTaT B3BELUMBAHWA B rpaMmMax 3anucblBaroT
C TOYHOCTBIO 10 YeTBEPTOr0 AeCATUYHOrO 3HaKa).

OcTaToK Ha (hunbTpe npombiBatoT 100 cM' ropsayeid BoAbl M CywlaT B
CyLIMNbHOM LWKagy npu 105—110*C o NOCTOSAHHOM Macchl.

MpenapaT cuMTatOT COOTBETCTBYHOLWMM TPe6OBaHWAM HACTOALLEro
cTaHfapTa, ecnn Mmacca ocTaTka Mocne BbICYLIMBaHWUA He 6yfeT npesbl-
LaTh:

ONsA npenaparta “yucTblii N aHanusa” —2.5 wr,

[N npenapata "4ncTblin” —2,5 Mr.

[Jonyckaemas OTHOCWUTE/bHAA CyMMapHad MOrpeLHoCTb pesynstara
aHanmsa +20% npu foBepuTenbHON BeposTHocTM P = 0,95.

3.3.1, 3.3.2. (N3meHeHHas pegakuus, Vsm. Ne |, 2).

34. OnpejeneHne MaccoBOoi fonum ob6wero asoTa

OnpegeneHune nposogat no MOCT 10671.4—74. 1,00 r npenapata
MOMELLAIOT B MepHyt0 Konby BmectumocTbio 100 cm', pacTeopsatoT B 50
cMm1Bogpl, [OBOAAT 06bEM pacTBOpa BOAONM A0 METKW 1 MepemeLLnBatoT.

10 cM' nonyuyeHHoro pacteopa (cooTBetcTBytoT 0,10 r mpenapaTta)
noMeLlarT B Konby npubopa Ans OTAeNeHMs aMMuaka AUCTUANALMeN,
npubasnsoT Body W fJasiee OnpejefieHne MpoBOAAT POTOMETPUYECKNM
UNn BU3yasibHO- KOTOPU METPUYECK UM METOLOM.

MpenapaT cynWTalOT COOTBETCTBYIOLMM TPebOBaHMAM HACTOALLEr0
cTaHfapTa, ecnn macca o6Llero asota He Oy/eT NpPeBbILATh:

AN npenaparta “yucTblil gna aHannsa" —0.04 wr.

CM
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AN npenapata “ymcTtblii” —0,05 wr.

Mpu pasHornacmsx B OLEHKE MacCcoBOW A0NW as3oTa OnpefeneHvie
NpoBOAAT (hOTOMETPUYECKMM METOLOM.

(M3meHeHHasn pepakums, 34, Ne 2).

35. OnpepfeneHne MaccoBOM pfonum cynbdaTos

OnpegeneHune nposogat no NOCT 10671.5—74. IMpn 3TOM HaBecKy
npenapata NOMeLLalT B KOHWYECKYl Konby BMeCTUMOCTbIO 50 cMm,
pacTBopsAoT B 25 CM' BOAbI U faniee onpeaeneHne nNpoBogsaT oToTypou-
Aan.meTpuyeckum (13 Hasecku 0,50 r) unm BuayanbHO-HeenoMeTpuyec-
Kum (cnoco6 1, n3 Hasecku 1,00 1) MeTOAOM.

MpenapaT cuYMTalOT COOTBETCTBYIOLUM TpPEBOBAHWAM HACTOALLErO
CTaHAapTa, eclw Macca cynbhaToB He OyaeT npeBbillaTh:

[N npenapaTa “4ncThlii 415 aHanmsa” n3 Haeeckn 0,50 r —0.025 wr,
13 HaBeckn 1,00 r—0.05 wr;

LTA npenapata “yncTblin” u3 HaBeckn 0,50 r—0,050 Mr, U3 HaBeckm
100 r-0, W wr.

Mpn BM3yanbHO-HE(ENOMETPUYECKOM MeTOAe NS NPUroTOBEHUS
pacTBOPOB CPaBHEHWS FOTOBAT PacTBoOp, He cogepxawuii SO,.

[na atoro 3,00 r npenapata NOMeLLAlOT B KOHMYECKYIO KOOy BMeC-
TumocTbio 100 cm3 pacTeopstoT B 60 cMm5 BoAbl, nNpub6aBnsaldT 3 cM’
pacTBopa COMAHOM KMCNOTbl, HAarpeBatoT [0 K1neHns, npubasnsoT 9 cml
pacTBopa xnopuctoro 6apms 1 octasnaloT Ha 18—20 4. 3ateMm pacTBOp
(UNbTPYIOT Yepe3 06e330M1eHHbIA (OUALTP “CUHAR neHTa", TWaTenbHO
MPOMbITbI ropsYelt BOON. 1ns NpMroToBeHMS KaXA0ro pacTeopa cpas-
HeHusa 6epyT 24 cm5¢unbTparta.

Mpn pasHornacusx B OLEHKe MaccoBOV [0MM Cynb(aToB aHanus
NpoBOAAT (hOTOTYPOUANMETPUUYECKAM METOLOM.

(M3veHeHHas pepakumsi, Mam. Ne 1).

36. OnpepeneHne MaccoBOW AonNuM Xenesa

OnpegeneHne nposogat no FOCT 10555—75. Mpu atom 2,00 r
npenapara NoMeLLaloT B MepHYH0 Konby BMecTUMOCTbio 50 cm3 pacTBo-
psoT B 20 M’ BOAbI W fiasiee onpeeneHne npoBogAT Cyb(OCanvLUIOoBbIM
METOLOM C MNpefBapuTeNibHbIM OTAENEHVEM XKene3a B BUAe rMApOoOKUCK
pacTBOPOM aMMuaka B MPUCYTCTBUM X/IOPUCTOr0 aMMOHUS.

MpenapaT cuMTalT COOTBETCTBYIOLMM TPebGOBaHUAM HACTOALLEr0
cTaHfapTa, ecnu Macca >kefesa He 6yfeT npesbIwaTh:

4na npenapata “ymncTblii gns aHanmnsa” —0.010 wr,

4Na npenapata "4mcTblii” —0,040 wmr.

O[JHOBPEMEHHO B TeX X YC/IOBMAX M C TEMU >Ke KOJIMYecTBaMu
peakTVBOB MPOBOAAT KOHTPO/bHbLIA OMbIT. MMpn 06Hapy>XeHnn npumecu
Xenesa B pe3ynbTaT aHanu3a BHOCAT MOonpaskKy.
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[JonyckaeTcs 3akaHuMBaTb OnNpefenieHne BU3yanbHo.

Mpn pasHornacuax B OLEHKe MaccOoBOW [0MW >Kenesa onpejeneHue
3aKaHuMBaKOT DOTOMETPUYECKM.

(M3veHeHHasn pepakums, M3m. Ne 1, 2).

3.7. OnpepeneHne MaccoBOW [JONW HATpuUA, Kanus
M Kanbumnsa

(M3meHeHHasn pegakums, Msm. Ne 2).

3.7.1. /InnapaTypa, peakTwBbl 1 pacTBOPbI

$OoTOMETP NAaMeHHbIV UK CNEKTPOOTOMETP Ha OCHOBE CMEKTPO-
thoTtomeTpa MICIM-51 ¢ npuctaskoin ®3AIM-1 ¢ coOTBETCTBYHOWMM (DOTO-
YMHOXMWTeNeM  unu  crnektpoortometp  “CaTtypH”;  gonyckaetcs
1CMoNb30BaHMe APyrvx Npubopos, 06ecreynBaroLLIMX aHaNOrMYHYHO YyB-
CTBUTENBHOCTb W TOYHOCTb.

Kon6a 2-100-2 no FOCT 1770-74.

Munetkn 6-2-5 n2-2-20 no HTA.

Lnnungp 1(3)—25 no FOCT 1770-74.

ALeTWUNeH pacTBOPEHHbIV TexHUYecknini no MOCT 5457—75.

Bo3gyx cxaTblii AN NWUTaHUs KOHTPOMbHO-U3MepUTeNbHbIX Npu6o-
poB.

["openka.

PacnbiuTenb.

BopgaauctunnnposarHHas no FOCT 6709—72. BTOPMYHO NeperHaHHas
B KBApLIEBOM AWUCTWUNNATOPE, WX BOAA AeMUHEPanN30BaHHas.

Kucnota consHaa no MOCT 3118—77, X. u.

KobanbT XN0puCTbIiA 6-BOAHBINA MO HaCTOsALEMY CTaHAapTyl ABaXAbl
NepeKpPUCTaNH30BaHHbINA, MPOBEPEHHbIV Ha COAEpXaHune HaTpus, Kanus
M KanbLus Mo MeTody [L06aBOK (HalifieHHble COAepXaHus npumMeceii
YUYUTBLIBAIOTCA MPU NPUTOTOB/IEHNN PACcTBOPON CPaBHEHWS); PacTBop C
maccoBoii foneit 5% —pacTtBop A

PacTtBopbl, cogepxawme Na, K n Ca; rotoar no NOCT 4212—76;
COOTBETCTBYIOLMM pa3baBfeHnemM U CMelleHneM roToBAT pacTBop Mac-
coBoii KoHueHTpauun 0,1 mr/cm' Na. K n Ca —pacTeop b.

Bce pacTBopbl, a TaKxKe BOAY, NPUMEHSAEMYIO 4/1 UX NPUTOTOBNEHUS,
CNnedyeT XpaHWTb B NOMM3TUNEHOBON WM KBapLLEBOI Nocyfe.

(M3meHeHHas pegakums, Vism. Ne 1, 2).

3.7.2. TloaroToBka K aHaimsy

3.7.2.1. TlpUroToB/EHNe aHaNN3NPYEMOrO pacTBopa

1,00 r npenapara nomeLLaroT B KOOy, pacTBOPSAIOT B BOAE, AOBOAAT

06beM pacTBOpa BOAOW [0 METKM W TLATe/IbHO MepeMeLLnBatoT.
3.7.2.2. TlpuroToBsneHne pacTBOPOB CPABHEHNS
B naTb kon6 nomewaiot no 25 ¢cMm’ Bogbl, Mo 20 cm' pactBopa A
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(cooTBeTCcTBYOT | I 6-BOAHOr0 X/10PUCTOrO0 KobanbTa) M yKasaHHble B
Tabn. 2 o6bembl pactnopa b. 3atem 06beM KaXkAOro pacTteBopa AOBOAAT
BOAOW 40 METKM W TLATe/IbHO NepeMeLLmnBatoT.

Tubnwuna 2

Maccusam .KuUs 1 pac nuTpc
Macca axcjuro bkxura |[Na it
Homep pactsurn 06MM (kacTopa b cpikMHHa Kax3orn uemenTta
K, <-> aBBcacMmBM m 100 kM*
cpaBMeHUM cm’ / (Na. K. Cm) mnepecuete um
BeTBMpa CpaBHEHUe. v
Ls pa cp HpCtUfUI. 4

1

2 0.5 0.05 0.005
3 1 0.1 0.01
4 3 0.3 0.03
5 5 0.s 0.05

3.7.2.1, 3.7.2.2. (/3meHeHHas pefakuus, V3m. Ne 1).

3.7.3. TlpoBefeHne aHanmsa

[ns aHanu3a 6epyT He MeHee IByX HaBECOK rpenapara.

CpaBHMBAKOT MHTEHCUBHOCTb M3/lyYeHNUs Pe30HaHCHbIX MUHWIA Na —
589,0—589.6 HM, K—766,5 UM 1 Ca—422.7 HM, BO3HMKAOLWMX B
CMeKTpe MjaMeHu aueTuneH—BO34yX, NpU BBEAEHWN B HEro pacTBOPOB
npob v pacTBOPOB CPABHEHWS.

Mocne NoAroToBkM npubopa K aHanu3y B COOTBETCTBUW C Mpu/arae-
MOW K HEMY WHCTPYKLMEW No aKcnayaTaymm npoBogat hoToMeTpupoBa-
HVWe BOAbl, NPUMEHSEMOW AN MPUrOTOBMEHUS PacTBOPOB, a Takxke
aHa/M3MpyeMblX pacTBOPOB 1 PacTBOPOB CPaBHeHUS B NOPsAAKe BO3pac-
TaHWs MacCOBOW [ONN MPUMECKU HATPUA, KanbLus v Kaiums.

3aTeM MpoBOAAT JOTOMETPHPOBaHME B 06PATHOI MOCNeA0BaTEIbHOC-
TV U BbIYUCNAKOT CpefHee apuMETNHECKOe 3HAYEHNE MOKasaHWi, y4um-
ThiBad B KayecTBe  MOMpaBKM  OTCYET.  MOMYYEHHbIA  npu
(hOTOMETPUPOBAHWNY MEPBOro PacTBOPa CPaBHEHUA.

Mocne KaX4oro M3MepeHus pacnbinsloT BOLY.

Mo nonyyeHHbIM faHHbIM [19 PacTBOPOB CPABHEHUA CTPOAT rpajyu-
POBOUYHbIN rpaukK, 0TKMNaabIBas 3Ha4YeHNe NMHTEHCUBHOCTM U3NYYEHNS Ha
OCY OpAMHAT, MaccoBble AONWM MpMMeCeil B NepecyeTe Ha npenapat B
npoLeHTax —Ha ocu abeuucc.

MaccoByto JONM0 KaXoi nNpyvMecn B npenapate HaxoAaT no rpagyw-
POBOYHOMY rpagmky.

3a pesynbTaT aHanm3a NpUHUMAKOT CpefHee apuMeTUYEeCKoe pesy/ib-
TaTOB ABYX NapanfiefibHbIX ONpeAeneHunii, 0THOCUTENIbHOE PacXoXaeHne
MEXY KOTOPbIMW He MpeBbILIAeT LOMYCKAEMOEe PacXOXAeHue, paBHOe
20% .
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[Jonyckaemas OTHOCUTeNbHas CyMMapHas MOrPeLlHOCTb pesysnbrara
aHanmsa £10% npu goBepuTenbHo BeposaTHocTM P —0,95.

(M3meHeHHas pegakumst. Msm. Ne 2).

3.7.4. (VickntoyeH, N3m. Ne 2).

3.8. OnpefeneHne MaccoBOW AONU HUKENS, LUHKa, MarHus
n Megu

3.8.1. TMpn6opbl, peakTVBbI 1 pacTBOPLI

CnekTpogoToMeTp aTOMHO0-a6COPOLMOHHBINA, 06ecnevnBatoLLnii vyB-
CTBUTENBHOCTL onpeseneHuns Zn —0,04 mkr/cm', Mg —0,01 mkr/cm5 Ni
—0,05 mkr/cm1un Cn —0.05 mKr/cm' Ha 1% nornoweHus.

Namnbl ¢ nonbiM Katofom Tuna JICM-1 Ha MarHuid, HUKenb, Mefp.

Namna 6e33neKTpogHas BbicOKoYacToTHas Tuna BCB-2 wan J1CM-1
Ha LWHK, KagMuiA.

Kon6a 2-100-2 n 2-25-2 no NOCT 1770-74.

Munetkn 6—2—10(5) n 4(5)—2—2(1) no HTA,

Lnnungp 2-10 n 1(3)—25 no FOCT 1770-74.

AUeTWNEH pacTBOPEHHbIV TexHUYecknin no MOCT 5457—75.

Bo3gyx CXaTblii 419 NUTaHWA KOHTPONbHO-U3MEepPUTENbHbIX NpMbo-
poB.

Boga guctunnuposarHaa no FOCT 6709—72, feMnHepasM3oBaHHas.

KHcnora consHas no FOCT 3118—77, X. 4., pacTBOp MONSPHON
KOHUeHTpauuu ¢ (HO) = 8 monb/am (8 H.).

Pactsopsbl, cogepxxawme Ni, Zn, Mg. Cu: rotosaT no FOCT 4212—76;
COOTBETCTBYHOLMM pa3baBneHMeM rOTOBAT PacTBOP MAacCOBOM KOHLEHT-
pauum 0,05 mr/cm1Zn; 0.04 mr/cm1Cu: 0,01 mr/cm' Mg 1 0,4 mr/cm1Ni
—pacTsop A.

PacTBOp MaccoBoiil koHueHTpauun 0.1 mMr/cm Ni; roToBAT COOTBETCT-
BYOLLMM pa3basfieHnemM OCHOBHOMO pacTBopa —pacTsop b.

(M3meHeHHaA pegakums, Vism. Ne |, 2).

3.8.2. ToaroToska K aHanunsy

3.8.2.1. TpuroToBneHNe aHNT3MPyeMbIX PacTBOPOB

Mpw onpegeneHun npumeceii MeTOAOM PacTBOPOB cpaBHeHus 1,00 r
npenapara NnomeLLaroT B MePHyt0 Konby BmecTumocTbio 100 cMm', pacTBo-
pSAIOT B BOAE, AOBOAAT 00BbEM pacTBOpa BOAOW A0 METKW W TLATeNlbHO
nepemMeLUnBatoT.

Mpwn onpefeneHuy HUKens MeTogoM fob6asok no Hopme 0,005% 2.50 r
npenapaTta NOMeLLaOT B MEPHYI0 KO0y BMECTUMOCTbIO 25 CM1, pacTBoO-
psIOT B BOAe, AOBOAAT 06BbEM pacTBOpa BOAOW A0 METKM W TLaTenbHO
repemeLLmnBaloT.

3.8.2.2. TMpuroToBnexne pacTBO/tOB CPaBHEHNA

[ns onpefeneHns npumeceli MeTOAOM PacTBOPOB CPaBHEHUS B Mep-
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Hble KON6bl BMeCTUMOCTbIO 100 cM3 Kaxxaaa nomelyatot no 20 cm5Boabl
1 pacTBop A B 06beMax, yKasaHHbIX B Tabn. 3.
O6bem KaxJoro pactsopa [0BOLAT BOAOW [0 METKM W TLaTeNbHO

nepeMeLLMBatoT.
Ta6bnunuya 3

V— Mica «OLLIN. HEHOLLIM S1100 OV MULWiio it Bpacraope cpasgonn B

(] pacTBOpacpWHCUUM. Wt nepecuete n npcnupar.

cpcaHruum A cm M Zk M tv N Z'I . tu

! 0._5 0.2 0.025 0.005 0.02 0.02 0.0025 0.0005 0.002
2 1 0.4 0,05 0.01 0.04 0.04 0.005 0.001 0.004
3 2 0.8 0.1 0.02 0,08 0.08 0.01 0.002 0.008
4 3 1.2 0.15 0.03 0.12 0.12 0.0 IS 0.003 0.012
5 4 1.6 0.2 0.04 0.16 0.16 0.02 0.004 0.016
6 6 2,4 0.3 0.06 0.24 0.24 0.03 0.006 0.024

[ns onpepeneHns Hukens meTogoMm fo6aBok mo Hopme 0.005% B
MepHble KONObl BMECTUMOCTbIO 25 CM' Kaxpjas nomewarT no 2,50 r
npenaparta 1 06beM pactBopa b, yka3aHHbIli B Tabn. 4.

Ta6bnuya 4

M Hu UMKFTS MBCKUMOM — Mokaum! 4UM Ilukcam s
Homep pufiupi cpnanesna QOovcm pacTsopa b, cM’ A 35 cei* puctmep* pBeTaupe cpaBMcBAa a
epmMurKmM, mi nepecueTe Ha npenapar. Y

0.5 0.0s 0.002
1.2s 0.128 0.005
2.5 0.250 0.010

ENEEX IR

O6beM Kax[oro pactsopa AOBOAST BOLOM A0 METKM U TLATENbHO
nepemMeLLMBatoT.

3.8.2.1. 3.8.2.2. (M3meHeHHan pegakuus, M3m. Ne 1).

3.8.3. TpoBefeHne aHanM3a n 06paboTKa pesynbTaToB

[ns ananu3a 6epyT He MeHee [ABYX HaBeCOK mnpenapaTa. AHanu3
NPOBOAAT B aLeTUNEHO-BO3AYLUHOM M1IaMeHU, UCNOMb3Ys aHAIMTUYECKMNE
NVHWKN, HM:

Zn -213.9,
Mg - 285,2,
Ni - 232,0,
Cu- 3247.

3.8.3.1 Mpwu onpegeneHnn npumeceil METOLOM PacTBOPOB CPaBHEHMS
pacnbINaT NOCNeA0BATENbHO B MaMs PacTBOPbl CPaBHEHUS, B MOPsLKe
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BO3pAacTaHWs KOHLEHTpauWW onpegenseMblX 3eMEHTOB, U aHanu3upye-
Mble pacTBOpbl M0 2—3 pasa. [locne KaAoro M3MepeHus pacnbinsoT
BOLLY.

3aTeM BbIYMCASAKOT cpefHee apuMeTUUECKOEe 3HaYeHMe MOrNOLLEHNS
B MNpoLeHTax ANns KaxAoro pactsopa (COOTBETCTBYHOLLETO ONTUYECKON
nnotHocTty (0.

Mpw onpegeneHn LMHKa HabNO4AeTCs HeaTOMHOE NOT/OLWEeHNe aHa-
NUTUYECKOW NIMHUW, 3HaYeHWe KOTOpPOro M3MepsoT Npu PacrblieHnm
aHa/IM3MpyeMbIX PacTBOPOB M UCMO/Ib30BaHWN HEPE30HAHCHOW JIMHWK
Kagmus 214,4 HMm, nanydvaemoii namnoii BCb —Zn, Cd.

3HauyeHWe ONTUYECKON NNOTHOCTU (A). COOTBETCTBYIOLLEE AaTOMHOMY
MOrNOLLEHMNIO, BLIYUCAAIOT MO hopmyne

0\ —A\s\ —A)\

rae Da.n —CyMMma OnTUYeCcKNX NAOTHOCTEN, COOTBETCTBYHOLLMX aTOM-
HOMY ¥ HEAaTOMHOMY MOT/IOLLEHUIO;

A, —onTnyeckas naoTHOCTb, COOTBETCTBYHOLLAA HeaTOMHOMY MOrJo-
LLLEHMIO NTUHUN.

Mo nofy4YeHHbIM 3HA4YeHWSM CTPOSAT rpPafyMpOBOYHbIN rpaduk B
KOOpAMHATAX: OMTMYecKasa MIOTHOCTb —MaccoBas [0/15 ONpefensieMblX
NpYMeceil B NepecyeTe Ha Mpenapart B NPOLEHTaXx.

C nomoubio rpaduka no HaingeHHbIM 3HaYeHuaM Dx gns aHanvuampy-
e€MOro pacTeopa HaxoA4AT MacCOBYHO AOMIO MPUMECH.

(M3meHeHHasn pepgakums, M3am. Ne 1).

3.8.3.2. Mpw onpegeneHny HUKens MeToLOM J06aBOK PacTBOpbI, Npu-
roToBneHHble No nn. 3.8.2.2, pacnbiNAT NOCnefoBaTe/lbHO B naams Mo
2—3 pa3a. Haxogat onTunyeckue nnotHoctu (0J] Au,, A,),

roe DK—onTuyeckas nioTHOCTb A4/18 aHann3npyemoro pactsopa; A.,,
A0 —OnTUYecKne NAOTHOCTW ANS aHanM3Mpyemoro pactsopa c Ao6as-
KamMu, COOTBETCTBYHOLLME aTOMHOMY MOT/OLWEHNIO.

CTposAT rpaduk 3aBMCMMOCTM ONTUYECKOWN NAOTHOCTM OT MaccoBOWi
Janu fo6aBkM B NepecyeTe Ha mpenapaT B nNpoueHTax. Maccosyto 4onto
HUKENA HaxogAaT 3KCTpanonsaumeit rpaduka [0 MepeceyeHnss € 0Cbio
abecuucc.

3a pe3ynbTaT aHasm3a NPUHYMALOT CpefiHee apudMeTUUecKoe pesyib-
TaTOB ABYX Mapas/enbHbIX OMpejeneHunin, 0THOCUTENIbHOE PacxXoXieHue
MeXay KOTOpbIMW He MpeBbILLAeT AOMYCKAEMOe PacxoXfieHue, paBHOe
20%.'

Jonyckaemas OTHOCUTE/IbHAas CyMMapHas MNOrpeLlHOCTb pesy/bTarta
aHanusa +10% npu foBepuTe/bHON BeposTHOCTM P = 0,95.
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(M3meHeHHas pegakums, Vism. Ne |, 2).

3.9. OnpepeneHne pH pactBOpa npenaparta C mac-
coBol ponei 5%

5,00 r npenapara NoOMeLLaloT B KOHUYECKYHO KONBY BMECTUMOCTbIO 250
cM], pacTtBopsitoT B 95 CM3 ANCTUNNMPOBAHHOM BOAbl, HE COAepXKallei
yrnekucnotel (rotoat no MOCT 4517—87), n usmepsaoT pH pacTtesopa
Ha yHMBepcanbHOM MoHOMepe 3B-74.

Jonyckaemas cymmapHas NorpewHocTb pesynbTtara aHanusa +0,1 pH
npv 4OBEepUTENbHOW BeposiTHoCTM P = 0,95.

(M3meHeHHasA pegakums, M3m. Ne |, 2).

4. YNAKOBKA, MAPKNPOBKA, TPAHCMNOPTNPOBAHWE N XPAHEHWE

4.1. lMpenapat ynakoBbIBAOT U MapKUpyT B cOOTBETCTBUN ¢ TOCI
3885-73.

Bug v tun Tapel: 2—1, 2—2, 2—4, 2—9.

Ipynna cacosku: 11, 1V, V, VI, VII.

(M3meHeHHaA pegakums, Vism. Ne 1, 2).

4.2. Tlpenapat nepeso3saT BCEMU BUAAMU TPaHCMOPTa B COOTBETCTBUU
C MpasuiamMm NepeBo3KU rpy3oB, AEACTBYOLWMMN Ha LaHHOM BUAe TpaHC-
nopra.

4.3. TlpenapaT XpaHAT B YNaKOBKe U3rOTOBUTENSA B KPbITbIX CKNaACKUX
MOMeLLEHUNAX.

5. TAPAHTUN N3TOTOBUTENA

5.1. W3roToBuTenb rapaHTUpyeT COOTBETCTBUE 6-BOLHOMO X/I0PUCTOr0
Kob6anbTa TpeboBaHWAM HACTOALLEro CTaHAapTa npu cobngeHun ycno-
BWIA TPAHCMOPTUPOBAHUA WU XPaHEHNS.

5.2. TapaHTUiiHbIli CPOK XpaHeHWs npenapaTa —OAWH TOf4 CO AHA
N3roTOB/IEHNS.

5.1, 5.2. (M3meHeHHas pefakups, M3m. Ne 1).

Pas;r 6 (MckoueH, M3m. Ne ).
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NMPUNOXEHWE 1

OganaTennnoe
PEAKTUBbBI Anad XUMWNYECKOTIO AHANTN3A
YacTe 3. TexHuyeckue ycnosusa. Bropas cepus
MNCO 6353-3-87
P.SS. W ccTnBONBLIH ruapat xnopuga kobanbta (1)
CoCli 6HjO
OTHOCMTeNnUHas mMonekynapHaa macca: 237.93
P.5S.l. TexHuueckune TpeboBauns
Maccosas gons 6-sogHoro xnopuctoro ko6anbta (C'oClj 6HjO), %

He MeHee 99
MaccoBas [0V BewecTB, HC pacTBOPUMbIX B Bone. *8. ne 6onee 0.01
Maccosas gonu cynbdatos (SOj), %. ne 6onee 0.01
MaccoBas 0NN Bel,ecTB, He OCaXAaeMblX CyNbHNUAOM aMMOHUKN. %,

ne 6onee 0,25
MaccoBas gonn mean (Cwn). Si. He 6onee 0.001
MaccoBas gons Hukens (Ni>. %.He 6onee 0.0S
MaccoBas pgons UnHKa <Zn).%,He Gonee 0.002

P5S.2. MpoBeneunmne mMcnbolTaHMNIA

P.55.2.1. OnpepaeneHne MaccoBoit 01 6-BOJHOIO XN10PUCTOro Kobansbina

Okono | To6paTun HaBelwuBawT C NOrpewHoOCTb0 ue 6onee 0,0001 T u pacTBOpPAOT B
300 cm' BOABI.

K nonyyeHHoMmy pacTBopy nNpubaBnfatoT 4 r rugpokcunam nHa rugpoxnopuga n 25 cm'
pacTBopa ammuaka ¢ maccoBoii goneit 253-. TutpytoT npu 80'C pactBopom au-bla-94TA
KOHLUeHTpauun To4yHo ¢ (An-Na T3ATA) - 0.1 MONb/AM . NCMONbIYA CMECb METUNTUMOJO-
BOI CWHEro 0 nepexoja OKpacku OT CMHell K pojoBOIA.

1,00 cm ' pactBopa Au-Ma-3[TA koHueHTpauun ¢ UB-Na-3ATA) - 0.100 mons/gm’
cooTBeTcTBYeT 0,02379 r CoCij 6HTrO).

P.55.2.2. OnpepaeneHne MaccoBoii 40N BelecTB, Ne pacTBOPUMbIX B BOAE

10 r o6paTHa aHanM3NpyT B COOTBETCTBUM ¢ OM 1*.

Macca octaTka ue fo/kHa npesbiwarb | MT.

P.55.2.3. OnpeaeneHne maccoBoii tia.iv cynsaTos

10 r o6pasya pactBopaloT B 100 cM BOAbl, PUALTPYIOT B CTakaH, npu6asnawT | cm
CONAHOW KWCNOTbI W HarpesalT [0 KWMeHUA Ha BOAAHOW 6GaHe. Mpub6asnswoT 1.5 r
2-BOAHOr0 XNOpPUCTOr0 6apusa, HaKpblBalT CTakaH YacOBbIM CTEKNOM W HarpeBalT Ha
BOASHOW GaHe B TeYeHWe 2 Y. a 3aTeM OCTaBNAKT Ha 12 4. Ecnu BbinajaeT ocajok, ero
OTMNBTPOBLIBAKOT, TWATENbHO MPOMbIBAIOT U NpokanueawT npu (8(10825rC.

Macca ocagka He A0/MKHa npeBblilWwaTh 60ee yem Ha 2.4 MT Maccy, NOAy4YeHHY npu
NpPoBeeHUN KOHTPONbHOTO OMbITa.

* O6wune metogbl aHanusa (OM) —no NCO 6353-1-S2.



C. 13 TOCT 4525-77

P.55.2.4. OnpepaeneHne MaccoBoii JONW BELECTB, HE 0CAXKAAEMbIX CYNbNAOM aMMOHUS

2 robpasya pacTeopaloT B 20 CM’ BOHbI, Npn6aBnaloT 1T X10PMCTOro aMMOHMUA 1 5 cM*
paclwopa ammuaka ¢ mMaccoBoil goneit 25%. pas6aBnawT BoAok Ao 90 cm*, nmponyckatw!
CepoBO/OPOJ A0 MONHOTO ocaxjeHun kobanbTa. Pal6aBgaH>! Bogoit o 100 cm1, xopowo
nepemewunsalwT N GunbTpyto!. 50 cM* npo3payHoilo GHAbIPaTa ynapuBawT NOYTU Aocyxa
BO HaBeleHHOW nocyae. OxnaxpalT, Ao6aBnaoT 0.05 cM' cepHOW KMCNOTU. OCTOPOXHO
npokanuealT A0 yneTyuynBaHuUM W36bITKa coneil U KUMCNOT. B KOHUe nNpoKanusawT npu
(800125rC B TeyeHue IS MuH.

Macca ocTaTka He JOJi)XHa npesbiwatb 2.5 Ur.

P.SS.2.5. Onpejenexne MaccoBoii 40NN MeAu, HUKENA U YUHKaA

OnpefeneHve NpoBoAAT a cooTeeTcTBUU ¢ OM 29* npu cnefyro W nx YCNOBHHX:

ilaucm KuwwrurfiiMivt el MuHas PcumngH.-um 1/M*. Hm
Cu 5 Bo3gyx—aucTuicH 324.7
Ni 0.5 232.0
Zn s 213.9

NMPUNOXEHWE 2
O6Aa3aTenbHoe

PEAKTUBbBI ANA XUMWUYECKOIO AHANTN3A

YacTte 1. O6uwue meToAbl ucnbiTaHnii (OM)
NCO 6353-1-82

5.1. OnpepgeneHue maccoBoii 4oNM Bel,ecTs, ne pacTBOPMMbIX B Boge (OM 1)

Y Ka3aHHYI0 HaBeCKY UCMbITYeMOro BeljecTBa pacTBOPAIOT HAaCKOAbKO 3TO BOZMOXHO B
noAxoAsuemM o6bemMe KUNALW R NOAbl, OXNAXAAT U GUABTPYIOT Yepe 3 CTEKAAHHbIN HOpMe
Tolih punbTp Ne 40 (anameTp nop 16—40 MKM). NpejBapuTeNbHO BbICYLWEHHbIN U TeyeHne
14 npn (10512)'C. oxNaXAeHHbIi B 3KCMKATOpPe M B3BEWEHHbI C TOYHOCTbIO A0 0.1 mi.
Ocanok nNpombiBalOT Ha (uUNbTpe BOJOMW, BbicyWwMBalT B TeueHue | 4 Bpu (10S*2)’C,
OXNaX/alT B 3KCMKaTOpe U 3aTeM BHOBb B3BEWMBAIOT C TOYHOCTbI A0 0.1 Mr. PasHocTb
pesynbTaToOB B3BELIWBAHMIA AacT maccy ocTaTka.

5.29. Jitomuno-abcopbnnosHas cnekTpockonuu (OM 29).

529.1. O6uwue ykKaszaHus

WcnbiTyeMmblii 06paseH ManM ero pacTBOp BCACbiBAeTCS B MbICOKOTEUNCPasypHOC naams,
co3jaBaemMoe NOAXOAALLe CMeCblo roploYyero rasa W i-asa. NOAJepXWUBaloL,ero ropeHue,
obecneynBatollee ncnapeHune MCNbITyemoto obpasua v fuccolumnalymnio ero Monekyn na aTomel.
MoxeT 6bITb MCMONb30BaH MPUGOP C 6GecnnameHHbIM HarpeBoM. WCTOUHWMK W3Ny4veHUs,
npeAcTaBNAOWMIA COGOI 31eKTPOHHYIO Nnamny C MOMbIM KaToAOM WM Ge3anek3poanyio
paspsAHyto Tpy6Ky, aKTUBUPYEMYIO MUKPOBOMHOBLIM W3NyUYeHUEM, NPOAYLNPYET U3NyUeHUe
C AINHON BONHbI, COO3BETCTBYHOLW el 3HEPTMN BO3BYX/AeHUN aramMmoii UCNbITYyeMOro BeljecTsa.
Arombl ONpejensieMoro afeMeHTa NOrnowWalT ONpefeNeHHY0 400 3TOT0 U3NYYeHUs, Npo-
MOPUMOHaNbHYH3 UX KO/MYECTBY B OCHOBHOM (MeBO36YX/AEHHOM) COCTOSHUMW, U 3TO MOrNO0-
LLeHNe PerncTpupyeTcs NOAXOAALLUM aTOMHO-abCOP6AMOHHBIM CNEKTPOMETPOM.

¢« O6wwnuc metoabl aHanmsa (OM) —Ho MCO 63S3-1—S2.
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5292. MeToAMnKa

Cywnoob MeTana, MHOroo6pasue cyujecTBylLW X NpuGopos, oGunane napameTpos,
CBA3AHHbIX C WCMbITYyeMbIM 06Pa3sHOM M C NPUGOPOM, U MHOXECTBEHHOCTb BAUSAIOLWUX
(haKTOpOB He NO3BONAKT AaTb NOAPOGHBIX MWHCTPYKLUIA.

BbiGop METOUUKM OnpefenseTcs TpebyemMoi CTeneHbo TOYHOCTW. CneAyeT NPpUHUMATL
BO BHMWMaHWE BO3MOXHOCTb BO3HWUKHOBEHWM MNOMeX OT MNJaMEHHbIX ¥ 6GecnnaMeHHbIX
NCTOYHUKOB. Ecnn I'Ipl/l60p YKOMNNEeKTOBaH NaAamMmeHHbIM WUCTOYHWKOM Harpesa, onpepene-
HWe 0GbIYHO MPOBOAAT, UCMONbL3YI BOAHbIE PACTBOPLI UCMbITYEMbIX BELWECTB, CAerKa NOA-
KWCNEeHHble a30THOW WNN CONAHOW KUCNOTOIA.

B ocnux y4yeTa aphekTeH pacTBOpa peKOMeHAyeTcs MONb30BaTbCA METONOM A06aBOK.
MeToA COCTOMT B TOM. 4YTO OMpejeneHue OCYLWeCTBNAT ANs cepun (pasmep KOTOPOii
3aBUCUT OT TpeGyeMOil TOYHOCTU, HO He MeHblle fBYX) alNKBOT UCMbLITYEMOro pacTeopa, K
KOTOpbIM A06aBNeHbl M3BECTHbIe KONWYeCTBa ONPefeNnsaemMoi0 BelecTsa.

ﬂ.ﬂVIHbI BO/IN, COOTBETCTBYHOTHC PE30OHAHCHbBIM NUHUAM, A Apyras cneynanbHas WH-
hopmayua. NpuMBOAATCA B OMUCAHWAX, OTHOCALWMWXCH K ONpPefeneHHOMY KOHKPETHOMY
peakTusy.

Mpunoxenns 1, 2 (BBeaeHbl NononuatTenbuo. Him. St 2).

NMH®OPMALWMOHHbBIE AAHHBIE

1 PA3PABOTAH W BHECEH MWHUCTEPCTBOM XUMWYECKOA MpoO-
MblLieHHocT CCCP

PASPABEOTHUNKN

I.B. psszHoB, T.I'. MakoBa (pykoBoauTens Tembl), U J1. PoTTeHbepr
(pykoBoguTtenb Temsbl), J1J1- KomunccapeHko, M.B. Xaposa, I".[. TapyH-
Taesa, /1.[. KuguHposa. U.B. Fanny, M.B. Hcays (pyKoBoauTesb Tembl),
B.A. boiiko. B.H. Conory6, A A. IpymHa

2. YTBEPXAEH W BBEJEH B [JEWCTBWE [locTaHOBAEH/EM
["ocypapcTBeHHoro komuteTa craHgaptos Coseta Munuctpos CCCP ot
19.12.77 Ne 2929

3. Cpok nposepku — 1996 T.
MepvognYHOCTb NPOBEPKM — 5 NeT

4. CraHgapT npefycmaTpyBaeT MpsmMoe NpuvMeHeHve pasf. 55 MexayHa-
pogHoro ctaHzapTa NCO 6353-3—87 “PeakTuBbI 47151 XMMWYECKOr0 aHa/13a.
YacTb 3. TexHu4eckue ycnosus. Bropas cepua™ n Mexay HapOAHOro CTaH-
fapta NCO 6353-1—82 “PeakTuBbl 419 XMMUYECKOr0 aHasim3a. Yactb 1
OO6LMe MeToAbl UCMbITAHWNIA”

5. BSAMEH IOCT 4525-68
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6. CCbITIOYHBbIE HOPMATUBHO-TEXHWYECKWE [OKY-
MEHTbI
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FOCT 6709-72 3.3.1.3.7.1.3.8.1
rOCT 1039S-76 3.2
FOCT 10555—75 3.6
FOCT 10671.4-74 34
FOCT 10671.5-74 35
FOCT 25336-82 3.3.1
FOCT 2702S-S6 3.1a

7. OrpaHuyeHve cpoka feiicTBus CHATO MocTaHoBeHWeM ToccTaHaap-
Ta CCCP o1 26.12.91 Ne 2129

8. MepemnspaHve (hespanb 1996 r.) ¢ N3meHeHuamu Ne 1, 2, yTBepX-
JeHHbIMK B anpene 1987 r., gekabpe 1991 r. (MYC 7—87, 4—92)

Pepaktop M.H. Makcumosa
TexHuuyeckuit pegaktop B.Il. Mpycakosa
KoppekTop W.JI. LWHaiigep
KomnbeloTepHas sepcTtka C.B. Pabosa
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