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CBWIETE/NIbCTBO OB ATTECTALIMN METOAUNKW N3MEPEHUN
Ma 08-47/303-01.00143.2012

«KOPMA N KOPMOBbIE JOBABKW. BO}'IbTP‘\‘MI:IEPOMETPVI‘-IECKI/IVI METO/
MN3MEPEHUA MACCOBbLIX KOHUEHTPALNA NOOA N EIFO OPFTAHNYECKNX
N HEOPITAHNYECKNX ®OPM»

PaspabotaHa ®efepanbHbIM [OCYAapCTBEHHLIM GIOMKETHbIM  06pa3oBaTeNlbHbIM  YUpeXxaeHnem
BbICLUEr0  NPOeccMoHanbHOro  06pasoBaHMs  «HauWoHaNbHbIA  UCCNeaoBaTeNbCKUA  TOMCKWIA
NoMTEXHUYECKUA YHUBepcuTeT» (PFBOY BMO «HW TMY») (634050, r. Tomck, np. JleHuHa, 30) u
pernameHTMpoBaHa B MY 08-47/303 «Kopma 1 KopmoOBble A06aBKW. BonbTaMnepoMCTPUYCCKNA
METO[ M3MEPEHNSI MacCOBbIX KOHLEHTpauumn Moga u ero opraHMYeckux 1 HeopraHM4eckKux opm»
(2012 r, 34 ¢c)

MeToanka aTTecTOBaHa B COOTBETCTBUM C defepanbHbIM 3akoHOM «O6 obecneveHWn efuHCTBA
n3mepeHuii» Ne 102-®3 n FOCT P 8.563-20009.

ATTecTaums OCyLecTB/EHa N0 pe3yfibTaTaM TEOPEeTUYECKOr0 U 3KCMEPMMEHTaNbHOT0 UCCNe0BaHuS
METOAUKM W3MepeHuid. B pesynbTaTe aTTecTauuu yCTaHOBMIEHO, YTO METOAMKA W3MepeHWin obnagaet
CefyoLMN OCHOBHBIMU METPOJIOTMYECKMMMW XapaKTepPUCTUKaMU:

1. Avnana3oHbl M3MepeHWii MacCOBbIX KOHLEHTpauuil ioga n ero (opm, OTHOCUTE/IbHbIE
3HaYeHWs nokasaTeneli TOYHOCTW, MOBTOPSEMOCTM U BOCMPOM3BOLUMOCTYU MeTOAUKU  npu
[l0BEpUTENbHOI BeposiTHoCTM P=0,95

[nana3oH n3mepeHwit Mokasatens MokasaTtenb BOCMPOU3BOANUMOCTM Mokasatenb TOYHOCTU
ornpesenseMoro MoBTOPSEMOCTH (oTHOCMTENBHOE (rpaHuLpb!
KOMMOHEHTA, (oTHOCUTENBHOE CpeHeEKBaapaTUYECKOE OTHOCUTENbBHOW
Mr/Kr CpefiHeKBaApaTUYeCKoe  OTK/IOHEHWe BOCMPOU3BOAUMOCTH), norpeLuHocT npu
OTK/I0HEHWEe % BepossTHocTn P=0,95),
MOBTOPSEMOCTW), CT, % Or, % +8', %
nopg obwunin
OT1 0,03 o 1,0 BkAOY. 8 11 23
Cs. 1,0 fo 60 Bk/tOu. 6 8 16
Mopn HeopraHuueckuii
OT1 0,03 go 0,1 BK/tOu. 10 14 28
Cs. 0,1 g0 1,0 BKAIOY. 8 10 20
OT1 1,0 fo 60 BK/tOU. 5 6 12
Mop opraHuueckuii
O71 0,03 go 1,0 Bk/tOU. 8 11 22
Cs 1,0 go 25 BK/tOM. 5 8 16

' - COOTBETCTBYET PaclUMPEHHO OTHOCUTE/IbHOW HEONpeAeneHHOCTM C KO3((hMLIMEHTOM oXBaTa K=2



OkoHuaHue CeugetenbctBa Ne 08 -47/303-01.00143.2012

2. lnana3oH M3MepeHUii MaccoBbIX KOHLeHTpauuid ioga u ero ¢opm, aGCONOTHLIE 3HAYEHUS
npesenoB NOBTOPSIEMOCTM 1 BOCMPOM3BOAMMOCTY NpY LOBEPUTENbHON BeposiTHOCTM P=0,95

[vanasoH M3MepeHuid, Mpepen nosTopsiemocTun {abconoTHOE Mpegen BoCNpon3BOAMMOCTU (ANS ABYX
Mr/Kr 3HayeHMe JONyCcKaemMoro pacxoxaeHunsa pe3ynbTaToB M3MepeHWUiA),
MeXAy AByMA pesynbTatamun R, mr/kr
napannenbHbIX ONpPeAeneHnit),
r, Mr/kr
Vopg
O71 0,03 go 1,0 Bkntou. 0.22-25 0.30-X
Cs. 1,0 go 60 BKAtOM. 0,17-X 022 X
HeopraHuyeckune opmbl iioga
O1 0,03 go 0,1 BKAtOM. 0.28 -X 039 X
Cs. 0,1 go 1,0 Bkntou. 0.22 -X 0.28-X
Cs. 1,0 no 60 BKkntoM. 0,14-X 0.17-X
OpraHuyeckue opmbl lioga
OT1 0,03 go 1,0 BktOY. 0.22-X 0.30-x
Cs. 1,0 o 25 Bkntou. 0,14-X 022 X

X - cpegHee apu(MeTUUECKOE 3HAUeHME Pe3yNbTaTOB ABYX NnapanienbHbiX ONpefeneHunii;

-I" - cpefHee apudmeTUECKOE 3HAUYEHME PE3YNbTATOB M3MEPEHWIA, MONYUYEHHbIX B ABYX
nabopartopusx.

[ata Bbljayn cBuieTeNnbcTBa 25 AHBapa 2012 r
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CBEJIEHIS O PA3PABOTKE

PA3PABOTAHA: ®I'bOY BIIO « HALIMOHAJIbHBIN UCCJIEJIOBATEJILCKITIA
TOMCKHM ITOJIMTEXHUYECKUHA YHUBEPCUTET» (TITY)
000 «IOMX»

HNCTIOJHHUTEIID: TIIY
000 «IOMX»,

634050, r. Tomck, np. Jlenuna. 30, TITY ten/dakc (382-2) 56-38-60

PykoBoaurenu
opranusauuii-paspaborunkos: 1. [IpopexTop no Hay4HO# pabore
u vuaHoBanusM TITY Bmacos B. A.
2. Mupextop OO0 «}OMX» Cnemuenko I'. B.
CBEJIEHUA Ob ATTECTALIMA

ATTECTOBAHA: AKkpeIuTOBaHHON METPONOIMYECKOl cmyxOoii  ToMckoro

IMOJATCXHUYCCKOTO YVHUBCPCUTETA

Homep w [ara BbIgauW arrectara AaKKpeOUTALMU IOPUIMYECKOTO JIHLA WM
MHAMBUYaIbHOTO IPEANPUHUMATENS, ATTECTOBABIIETO METOJMKY (METO/) U3MEPEHHIL:

Ne POCC RU 01.00143 ot 03.04.2008 neiicreutenes a0 03.04.2013.

CBUICTENILCTBO 00 arTecTauuu Metoauku uaMepeHuit Ne 08-47/ 303-01.00143.2012

OT «25» smBaps 2012 T.

634050, r. Tomck, np. Jlennna, 30, TITY, Ten/dakc (382-2) 56-38-60

PyKOBOZ[[/ITCJTB IOPUAUYCCKOro JMna WM HWHAWUBHAYAIBHOTO IIPCANPUHUMATEIIA,

aTTECTOBABIIETO METOAMKY (METOJ) M3MEPEHHIl_NPOPEKTOp 1O Hay4Hol pabore u

naHoBaimsM TITY Bnacos Bukrop AnekceeBnd

CBEJEHUS O PETUCTPALITUA
PeructpaimoHHbIH kK0 METOAUKY (METO/1a) U3MEPeHHUit o DeaepanbHOMY

peecTpy




1 OdsacTL NpUMEHeHHsl

Hacrosimas wmetoauka (MeToA) H3MEpeHMH NpeAHa3sHa4YeHa Uil H3MEPEHHN
MAaCCOBBIX KOHLIEHTpALUii 1{0/1a U €ro OpraHNYECKUX U HEOPraHUYeCKUX GOpM METOIOM
MHBEPCHOHHOH BosibTamnepomeTpun (MB)B xopMax U KOPMOBEIX J0OaBKax.

K xopmam OTHOCATCS MpPOAYKTHl PACTUTENBHOTO, XMBOTHOTO, MHHEPAIBHOIO,
MHUKPOOUONIOTHYECKOT0, XUMHUYECKOTO MPOMCXOXKAEHHS, HCTIONB3yEMBIE [Tl KOPMIICHUS
JKMBOTHBIX, COJCpIKAallMe MMHUTATe/bHBIE BEIIECTBA B YCBOseMoif ¢opme H He
OKa3bIBAIOLINE BPEIHOTO BO3ACHCTBUSA HA 30POBBE JKUBOTHBIX.

K kopMoBbIM n06aBkaM OTHOCSTCS BEILECTBA OPraHUYECKOr0, MUHEPAJIBHOIO M
(WM) CHHTETHYECKOTO TPOUCXOKIEHHS, HCHOJNB3yeMble B KaueCTBE MCTOUYHHUKOB
HEJOCTAOIMX MUTATENbHBIX W MUHEPATBHBIX BEIIECTB M BUTAMHHOB B palMOHE

>KABOTHBIX.

Jlmanason M3MEpAEMBIX MACCOBBIX KOHLEHTpaluii B Mpo0axX aHATM3HPYEMBIX
00bekToB coctaisier: oT 0,03 mo 60,0 Mr/kr ais obmero cogepxanus #ona, ot 0,03 no
25 mr/kr — opraamdeckux ¢opm ioga n ot 0,03 g0 60 MI/kr HeopraHuueckux ¢GopMm
hopa.

Ecnu conmeprkanue 3neMeHTa B Ipo0e BBIXOIUT 3a BEPXHIOI IPAaHHMIly AHala3oHa
M3MEPSEMBIX KOHIIEHTpaLHi, JOMyCKaeTcsa pa3babieHue MOATOTOBIEHHON K H3MEPEHUIO
npoOel. Ecnu  cofepkaHHe 3JIEMEHTA BBIXOAWT 33 HIDKHIOIO TpAaHMIy AWana3oHa
M3MEPSEMBIX KOHIIEHTpaIuii, JomyckaeTcs B3iTHe OoJiblilelf HABECKH aHATH3UPYeMOoii
npoOkl WM YBEIMYECHHE BPEMEHH JIeKTpoHakomieHus npu MB u3mepeHuax (He Gonee,
geM B 10 paz).

2 HopmMaTHBHBIE CCHIJIKH

B Hacrosmell METOMMKE W3MEPEHUI HCIONB30BAaHBI CCHUIKM HA CIIEAYIOIHUE
JOKYMEHTHI IO CTaHJAPTU3ALHU:

I'OCT 12.0.004-90 Cucrema crangaptoB Oe3omacHocTH Tpyaa. OpraHuzanus
o6yuenus 6ezonacHocTH Tpyaa. Ooumie TpeGoBaHus

I'OCT 12.1.004-91 Cucrema cranpaproB Oc3onacHocTd TpyaAa. IloxapHas
6e3omacHocTh. ObImIEe TpeOOBaHNUS

I'OCT 12.1.005-88 Cucrema craamaproB Oe3omacHocTH Tpyda. OOmme
CaHUTAPHO-TMI'MCHUYECCKUE TPEOOBAHUA K BO3yXy paboueii 30HbI

I'OCT 12.1.007-76 Cuctema cTaHgapTOB O€30macHOCTH Tpyda. BpemHsie
BelnecTra. Kitaccupmkarms u obmiue TpeboBaHus 6€30MacHOCTH

IoCT 12.1.019-79 Cucrema CTaHIapTOB 6€30MacHOCTH Tpyaa.
Onextpobe3omacHocTh.  OOmue TpeGoBaHNA U HOMEHKIIATYpa BUJIOB 3aIUTHI

I'OCT 12.4.009-83 CucremMa CcTaHAapToB Oec3zomacHocTd Tpyna. IloskapHas
TEXHUKA JUTS 3amUTH 00beKTOB. OCHOBHBIE BUIEL PasMenieHne u 00CITyKuBaHHE

T'OCT 1770-74 Tlocyma MepHas JabopaTopHas CTEKNIsAHHAA. I[WJIHHApHI,
MEH3YPKH, KOJIObI, NpoOHpKH. TeXHUYECKHE YCIOBUS

T'OCT 2156-76 Harpuii nByyrnexucislii. TeXHUUECKHE yCIOBUSL



I'OCT 4204-77 Kucnora cepHast. TeXHUYECKHE yCIOBHS

T'OCT 4217-77 Kanwif a30THOKHCIBIH. TeXHIUECKUE YCIOBUS

I'OCT 4328-77 Harpust TuAPOOKUCH. TEXHUUECKUE YCIOBUS

I'OCT 4234-77 Kanwit XOpUCTBIA. TEXHUYIECKHE YCITOBHS

I'OCT 4461-77 Kucnora a3oTHas. TeXHUUECKUE YCIIOBHUS

I'OCT 5841-74 PeaxtuBbl. [ uapa3uH cEpHOKUCIBINA. TeXHUYECKHUE YCIOBUS

I'OCT 6709-72 Bopga ancTminrpoBaHHast. TeXHAYECKHUE YCIIOBUS

I'OCT 9736-91 [IIpubopbl 3JNEKTpPUYECKME NPAMOro mpeoOpa3oBaHus VIS
H3MEPEHHST HEINEKTPHUECKUX BeMMUMH. OOLIME TEXHHYECKHE TPEOOBAaHWS M METOABI
HCIBITAHUN

T'OCT 11125-84 Kucnora a3oTHas 0co00ii yucTOThl. TEXHUUECKHUE YCIOBUS

I'OCT 12026-76 bymara ¢unbTpoBasbHas JabopatopHas. TeXHUYECKHE YCIOBUS

I'OCT 13496.0-80 KomOukopma, csipse. MeTozbl 0T60pa mpod

I'OCT 13586.3-83 3epHo. [TpaBuna npueMKku 1 METOBI 0TOOpa Npod

I'OCT 13979.0-86 YKmMbIxu, LIPOTHL ¥ FOPUYAYHBIA MOpOINOK. IIpaBuna npueMku u
METOIbl 0TOOpa Mpod

I'OCT 14262-78 Kucnora cepHas 0co00i 4ucTOThl. TEXHUUECKHE YCIOBHS

T'OCT 14919-83 DneKTpOmMTH, 3NEKTPOIUIMTKH M >KAPOYHBIE 3JIEKTPOIIKa(bI
ObIToBBIE. OOLIME TEXHUUYECKUE YCIIOBUS

T'OCT 17681-82 Myxka *KHBOTHOTO MPOUCXOKIACHN. METOABI HCTTBITAHNIA

TOCT 17792-72 DOnexTpoJ CpaBHEHUS XJIOPCEpPEOpSAHBIH  HACHIIEHHBIH
00pa3uoBblii 2-ro paspaaa. TeXHUUECKUE YCIOBHS

TFOCT 19908-90 Turnm, 4Yamku, CTakaHbl, KOJNOBI, BOPOHKH, MPOOHUPKH H
HAKOHEUHUKY U3 IIPO3PAYHOTr0 KBapLEBOro cTekna. OOIue TEXHUYECKUE YCIIOBUS

I'OCT 24104-88 Becrl taboparoprsle. OOIIHe TEXHUIECKUE YCIOBUS

I'OCT 24363-80 Kanusg ruipOOKUCh. TEXHUUECKUE YCIOBHS

T'OCT 25336-82 Ilocyna u 06opynoBaHue 1adopaTopHbie CTEKISAHHbBIE. TUMbI,
OCHOBHBIE ITAPAMETPEL U Pa3MEPEI

I'OCT 27262-87 KopMa pacTHTENLHOIO IPOUCXOKACHUL. MeTo Bl 0TO0pa

T'OCT 27668-88 Myka u otpy0u. I[Ipuemka u Metobl otO0opa mpod

I'OCT 27978 - KopMa 3eneHble. TexHMUECKHE YCIOBHS

T'OCT 28165-89 TIlpubopst W anmaparsi nabopaTopHblE W3  CTEKJa.
AxBamuctuistopel.  Hcnmaputemu.  YeraHoBku — pekTu(MkanuoHHble.  OOmme
TEXHUYECKUE YCIIOBHUL

I'OCT 29225-91 (MCO 1775-75) Ilocyna u obopyaoBanue (apdoposbie
nmaboparoprele. Obwe TpeOOBAHUS U METOTBI MCTTHITAHMI.

TI'OCT 29227-91 (UCO 835/1-81) Tlocyna naboparopHasi cTekisiHHAS. [TumeTkn
rpanyupoBanusbie. Hacts 1.00ume TpedoBaHus

T'OCT 29228-91 (MCO 835-2-81) Tlocyna naGoparopHas creknsHHas. [TuneTku
rpagyupoBansble. Yacte 2. [lunmeTku rpagydpoBaHHBIC O€3 yCTAHOBICHHOIO BPEMEHH
XU aHUS

T'OCT P 51477-99 Tapa cTeKIsIHHAs s XHMUYECKUX PEAKTHBOB M 0CO00 YMCTHIX
BEIIECTB. TEXHUUECKUE YCIIOBUS

T'OCT P HCO 5725-2002 TouHOCTh (NPaBUJILHOCTh M MPELU3HOHHOCTH) METOJIOB
U PE3YyJILTATOB U3MEPEHU



PMT" 60-2003 I'CH. Cmecu arrectoBannbie. O0LIHe TpeGoBaHMS K pa3spadoTke
PMI" 76-2004 BryTpeHHHI KOHTPOJb KAueCTBA PE3YJIbTATOB KOIMYCCTBEHHOI'O
XMMHYECKOTO aHATH3a

3 XapaKkTepHCTHKH NOKAa3aTe/1eil TOUHOCTH H3MepeHHi

3.1. Ilpm coOOMIONEHMM BCEX PETTAMEHTHPYEMEBIX VCIOBHH W TIPOBCICHAM
HU3MEPEHHII B TOYHOM COOTBETCTBHM C JAHHOM METOAWKOM M3MEPEHMM, IpEAeIbl
MOTPEITHOCTH (M €€ COCTABILIIOIINX ) PE3Y/IbTATOB U3MEPEHUHM MACCOBBIX KOHLCHTpaALMi
HOAWA -MOHOB UL BCErO AMANa30HA U3MEPAEMBIX KOHLIEHTpAUMH NPy JOBEPUTEIBLHOM
BepoATHOCTH P=0,95 He MPEBBIIAOT 3HAUCHUN, NPUBEACHHBIX B Ta0muue 1.

Tabmuua 1 — JIWama3oHBl W3MEPEHWi, OTHOCHTENBHBIE 3HAUCHWS MOKa3aTesneit
TOYHOCTH, NMOBTOPAEMOCTH M BOCIPOM3BOAMMOCTH METOAMKH IPH JOBEPHTEIBHOH

BeposaTtHocTH P=0,95

TTokazarenp TTokazarens
TTokazarens BOCTIPOH3BOIAM TOYHOCTH
MOBTOPSEMOCTH ocTH (TpaHuLBI
Juana3oH uaMepeHuit (oTHOCHTENBEHOE (OTHOCHTENHHOE | OTHOCHTEINBH
OTIPEENIEMOTO CPEeAHEKBA IPa- CPEAHEKBAIPATH oii
KOMITOHEHTA, THYECKOE qecKoe MOTPEIIHOCTH
MI/KD OTKJIOHEHHE OTKJIOHCHHE Tipu
TIOBTOPSAEMOCTH ), BOCIPOM3BO- BEPOATHOCTH
G, % JIUMOCTH ), P=0,95),
Og, % +6, %
Hon obummit
Ot 0,03 o 1,0 BKIHOY. 8 11 23
Cg. 1,0 mo 60 Brutrou. 6 8 16
Hon Heopranmueckumit
Ot 0,03 mo 0,1 rumFOu. 10 14 28
Cg. 0,1 mo 1,0 BxImFOU. 8 10 20
Cg. 1,0 o 60 BxHOU. 5 6 12
Hon opranmueckuit
Ot 0,03 o 1,0 BIHOY. 8 11 22
Cs. 1,0 mo 25 Bximiou. 5 8 16

3.2. 3HauyeHus mokazarenel TOUHOCTH METOAMKH HCIONB3YIOT TPH:

- OLIEHKE JICATENBHOCTH JIa00paToOpHit Ha KAY€CTBO MPOBEACHUS MCTIBITAHUIA;

- OLIEHKE BO3MOXKHOCTH HCIIOJIBE30BAHMS PE3yJIbTaTOB U3MEPEHHIA TIpU Peantn3alny
METO/NKH BHIIOJHEHHS H3MEPEHHI B KOHKPETHOH 1a00PaTOpHHL.




4 Cpeacrsa u3MepeHHii, peaKTHBBI U MATEPUAJIBI
Ilpm  npoBemEHWH KOJIWYECTBEHHOTO XMMHTECKOTO AHAIM3a MPHMEHSIOT
CIIENYIOIME CPENCTBA M3MEPEHHH, BCHIOMOrarenbHOe O0OpYAOBaHUE, MOCYAY,
MaTepHaibl 1 PEaKTHBBL

4.1 CpencrBa u3mMepeHui

4.1.1 Komiuieke aHanutuueckuit Bomsramnepomerpudeckuit CTA [1]B
KOMIUIEKTE ¢ IBM — COBMECTUMBIM KOMIIBEOTEPOM H DIIEKTPOXUMHYECKON SICHKOM.
B coctaB sanexTpoxumMuyeckoi 1U€iiku BXOIAT:
- WHJMKATOPHBIN 3NEKTPO — cepeOPSIHBIN 3IEKTPOT
- IEKTPON CPaBHeHM — XyopcepeOpsHbIi B pACTBOPE XJIOPUAA Kaylisl KOHIIEHTpalui
1,0 Mmons/oM” ¢ conpoTtuBieHneM He Sonee 3,0 kO,
- BCIIOMOTATENbHBIM 37IEKTPOJ — XJIOPCEPEOPSIHELA B pacTBOPE XJIOPHIA KaJIHs
KoHUeHTparyu 1,0 Mom,/;[M3 ¢ conpoTHBIeHHEM He Oornee 3,0 kOMm.
- CMEHHBIE KBAPLEBBIE CTAKAHYMKH BMECTHMOCTEIO 20 — 25 M.

4.1.2 Becol 1abopaTOpHbIEe aHATATHIECKHE OOLIET0 HA3HAUCHHUS ¢ HAauOOoIbLIUM

mpenenom B3pemmBanus 200r, 2-ro kiacca TouHocti o [OCT 24104,

4.1.3 Jozaropsl muneTo4Hsle eMkocThio 0,01+1,00 oM’ (10 +1000 mxn) Tina I11
WA ApyToro Tuna [2]

JlomyckaeTcs HCTIONb30BaTh IPYroe 000pyI0BaHKE U IPHOOPHL, HO3BOJIOIIHE
BOCIIPOM3BOAUTH METPOJIOTHYECKHE XapaKTEPUCTUKH, YKa3aHHbIE B TAHHOW METOJMKE
aHaIM3a.

4.2 CranaapTHbie 00pa3ubl
I'ocynapcTBeHHBIE CTAaHAAPTHBIE OOpaslBl COCTaBA BOAHBIX PACTBOPOB HOmMJ -
WOHOB ¢ morpemuocTbto He 6onee 1,0 % otH. mpu P = 0,95. KonuenTpauus 31eMeHTa B
CcTaHmapTHOM oGpasie AomKHa Obith He Menee 1,0 Mr/em® ( 1000 mr/nm®) . Hampumep,
I'CO 7620-99

4.3 UcnbiTateabHOE 060pyA0BAHAE
Kommieke npoGonoaroroBku “Temoc -Jkcnpece” ¢ Anana3oHoM paboumnx
temnepatyp ot 50 °C 10 650 °C ¢ norpemmoctsio n3mepernii +15 °C (usrotosurens
000 “UTM”, r.Tomck).

4.4 BcnomorartejbHoe 000pyA0OBaHHE

4.4.1 Uentpudyra OITH-8 [3].

4.4.2 IMunus! TUrencasie  [4].

4.4.3 Anmapar mis Oupuctiinisiuau Boap! (crexysiHHbi) AC/I-4 mo T'OCT 28165
i [5]

4.4.4 Annapart [yisi IEpErOHKH KUCIIOTHI: XOJIOIMIBHUK CTEKIITHHBIH
1abOpPATOPHBIiL, KOOa [is IEPETOHKH BMECTHMOCTBIO OT 250,0 cm” 10 1am° mo TOCT
25336, 6aHst BoAsHAA ¢ 00OTPEBOM.

4.4.5 Memaynka marautHas tana MM [6] ¢ BpalaroumMcs Ha JHE CTaKaHYHKA
CTEPXKHEM, U3TOTOBIECHHBIM U3 XKEJIE3HOW MPOBOJNIOKU AMMHON 12-15 MM M TonmmmHO# 1
MM, T€PMETUYHO BNASHHBIM B TEPMOCTOMKYIO (hTOPOIIACTOBYIO TPYOKY.



4.4.6 Banna ynerpasBykoBast [7]

4.5 Ilocyna u MaTepuasibl

4.5.1 Tlunetku MepHBIE Na0OPaTOPHBIC CTEKISHHBIE 2-T0 KIAcca TOYHOCTH
BMecTuMocThi0 0,10; 1,00, 2,00; 5,00; 10,0 cn® mo FOCT 29227.

4.5.2 Tlocyna u obopynoBanue nadoparophbie creksuHbie mo ['OCT 25336 wm
nocya MepHas J1abopaTopHas CTEK/THHas 2-ro Kimacca Touroctr 1o 'OCT 1770; xomGst
MEPHBIE BMECTUMOCTEIO 25,0 eM’, 50,0 enr’, 100,0 enr’; mHaps! BMectiMocThio 10,0; 50,0;
100,0 eM’; mmmerxu BMecTAMOCTERO 1,0; 5,0, 10,0 em® mo TOCT 20292 1 no TOCT 29169.

4.5.3 Kapuessie crakanumky 1o TOCT 19908 BMecTiMocThio 20,0 e,

4.5.4 Tanouku crexsaEble Mo T'OCT 21400.

4.5.5 bymara ¢unsrpoambHas 110 'OCT 12026 unu GunbTpbl 00€330/ICHHBIE (CHHSS
JICHTA).

4.5.6 bymara uaaukaTopHas yHuBepcainbHas pH 1 — 10. [8]

4.5.7 Ilocyna u3 temuoro crexna mo F'OCT P 51477

4.5.8 dapdoposas ctynka ¢ nectuxom o ['OCT 29225

4.6 PeakTuBBI
4.6.1 Kanuii iomuctslii [9], ocu. wm mo TOCT 42
4.6.2 Hatpnit azotHokucisii no T'OCT 4168, x.u.
4.6.3 Kanuit azotHOKuCIHbIH mo TOCT 4217 x.u.
4.6.4 Kanuii xnopuctoiit mo T'OCT 4234 x.u. mmm [10]
4.6.5 Kamms rugpookucs mo 'OCT 4228 oc.u.
4.6.6 Hatpus rugpookuck no ['OCT 4328,
4.6.7 Kucnota cepHas koHueHTprpoBanHas o 'OCT 14262 ocy wii o T'OCT 4204 Xu.
4.6.8 Kucnota azotas o I'OCT 4461 umn no 'OCT 11125 oc.u.
4.6.9 Hatpuit nyyrinexucietit no FOCT 2156.
4.6.10 T'uapasun ceprokucislii no 'OCT 5841
4.6.11 Burepocopbert OCT -1 [11]
4.6.12 Boga OwmuctwinuposanHas [12] wm muctwumpoBanHas mno I'OCT 6709,
IICPETHAHHAs B TIPHCYTCTBHM CEPHOM KHCIOTHI (0,5 oM KOHLIEHTPUPOBAHHOI CEpHOIA
KHC/OTHI Ha 1,0 IM® INCTHILMPOBAHHOI BOJIB) M KATHS MAPTAHIIEBO-KACIOrO (3,0 cM’ 3 Y% -
HOT'O pacTBOpa).

Bce peakTHBBI HODKHEL OBITH KBATU(GUKALMY OC.Y. WM X.4. B IpOTHBHOM ciTy4ae

OHH JIOJDKHBI IPOBEPATHCS HA YUCTOTY TIO OTIPEAIIIEMOMY BELIECTBY.

5 Meroanka u3mepennii
Konu4ecTBEHHBIN XUMHYECKHI aHANM3 P00 KOPMOB U KOPMOBHIX H00ABOK TpH
ONpPEACIICHAM MACCOBBIX KOHLEHTpauuii Hoja, a TakKe €ro OpPraHMyeckux Hu
HEOpraHmdecknx (opM 3aKiovaeTes B HepeBoge Bcex GopMm ioga TyTeM
COOTBETCTBYIOLIEH MMOATOTOBKY aHATU3HUPYEMBIX NMPOO B NMEKTPOXMMHYECKH AKTHBHYIO
(dopwmy Hoguaa (I 7) u mocneAyroIeM ero onpeaesieHnu metoaom UB.
IoxroToBKa Mpo0 3aBUCHT OT BHAA HPOAYKTA H COACPIKAIINXCS B HeM (opM Hoza (
I", 105, fion-ka3euH, BUTaio U 1p. )
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Meron VB u3mepeHuii 0OCHOBaH Ha CIOCOOHOCTH HOAMI - HOHOB HaKalTMBATHCS
Ha MOBEPXHOCTH CepeOPSHOTO SJIEKTPOIa B BHJEC MAIIOPACTBOPUMOTO COCIVHEHUS MPU
OIIPENENEHHOM MMOTEHIMANIE ¢ MOCIEAYIOIUM KaTOAHbIM BOCCTAHOBIICHUEM OCaaKa IpH
W3MEHEHUM NOTEHIHATa. AHATUTHYECKHM CHIHAIOM SIBJSETCS BETMYMHA KATOXHOTO
nuka npu noreHnuane muHyc (0,40% 0,05) B, KOTOPBIH TPOMOPLMOHANBHO 3aBUCHT OT
KOHLIEHTpaLXHu Hoxa.

MaccoByro KOHIIEHTpPAIUIO H0a paccUUTHIBAIOT IO MeToay AodaBku AC Hoaun -
WOHOB B aHamu3upyeMmelii pactBop. OOmas cxema aHamm3a Tpod merogom KB
MpEeACTaBIcHa HA PUCYHKE 1.

MoaroToBka Mposepa

MoaroToBKa
npubopa, b anieKTpOXMMUYEC-
1po6 BMeKTPOAOB, KO/ AUeTKM
pacTBopoB N TA.

—

B namepeHuns

npobbl
Chemka Beepetve Cremra caver
|| AC snemerta |——s| BAKPUEOIH ¢

BA kpuso# Aobaskoi AC KOHLgHTpaLun

Pucynok 1. OcHOBHBIE 3Tamnbl aHaIn3a mpod Merogom MB

Ilpu omnpenesneHUN MacCOBBIX KOHI[EHTpAIMi fof1a B HCCIEAYEMBIX 0OBEKTaX BCE
(dopmbl Hona (0e3 moTeps Mofa AMEMEHTApHOTO) IepeBoaaT ¢opmy Womuma. Jla
YCTPaHEHUs]  MEINAIOIEr0 BIMSHMA  OPraHMYECKUX BELIECTB MPOBOMAT ILEIOYHOE
OKHCIUTENBHOE IUIABIECHHME C MOCIEAyIomelf HelTpammsammeil pacTBopa 7}
BOCCTaHOBIEHHEM BCEX OKHUCICHHBIX (opM fiofa 10 Hommaa CepHOKHUCIBIM THAPA3HHOM
0 CXeMe puc. 2

Paznenenue opraHudeckux u HeopraHudeckmx Qopm #Homa — TPOBOJAT B
CTAaTUYECKOM pexkuMe Ha copOenTe «OHTepocopbenT ICT-1». g storo B
AQHAIU3UPYEMBL pacTBOp BBOAAT HABECKYy cOpOEHTa, MPH 3TOM OpraHuyeckue (Gopmel
fiona KOMMYECTBEHHO COPOUPYIOTCS HA COpOCHTE, a HEOPraHMYeCKHE OCTAfOTCI B
pacteope. Ilocne ¢unbTpoBaHus cMecH, B (uiibTpaTte METOAOM BOJILTAMIECPOMETPHH
OIPENENAIOT KOHIEHTPAIMIO HEeOopraHWdecknx (opMm #oma, a 0cagoK MOABEPTaroT
JanpHeimel 06paboTke ¢ IENbIO BHIJCIEHHST opranndeckux (opm ioma. Jljus 3TOro
COpOEHT IOABEPraroT yIbTPa3BYKOBOH 00pabOTKE B COJISIHO- LIEJIOYHOM PACTBOPE H
nocie LEHTPHGYTHPOBAHUS B HATOCATOYHON JKHAKOCTH OMPEIEISIOT KOHIICHTPAIMIO
opraHndeckux (opMm #oga. CxeMBl MOATOTOBKM NPoO KOPMOB M KOPMOBHIX HTOOABOK
JULsL OLIPEIeNICHNs] OPraHWIeCKUX M Heoprannueckux (hopm iioaa npuseneHa Ha puc.3.

6 OT0op u xpaneHue npod
Ot160p u xpaHeHHE Mpo0 A MPOBEACHUS aHAIM3a MPOBOAIT B COOTBETCTBHH C
HALMOHANBHEIM ~ CTAHOAPTOM WM JPYTAM  HOPMAaTHBHBIM  JIOKYMEHTOM,
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PErIaMEHTUPYIOIMM 0TOOp TPo6 KOPMOB, KOMOHKODMOB, KOMOMKOPMOBOTO CHIpbS W
KOpMOBBIX 100aBok, HampuMmep: o I'OCT 13496.0 - npo6 xomGukopmos; o TOCT
13586.3, 'OCT 27668 - npo® 3epHa u npoaykToB ero nepepabotku; mo 'OCT 13979.0 -
npo0 xMbIX0B, mpoTo; Mo 'OCT 17681 - npo6 MyKH SKHBOTHOTO IPOUCXOXKICHHUSL, 110
T'OCT 27262 - KOpMOB PacTUTENBHOTO MPOUCX0skaeHHS; M0 IOCT 27668 -mpob myku u
otpy0eit; mo 'OCT 27978 - npob KOPMOB 3€NIE€HBIX.

Jlns aHanM3a NCMONB3YFOT ABE MapauleIbHbIE IPOOHI U OJIHY XOJIOCTYIO.

7 TpeGoBanns 6€30MaCHOCTH, OXPAHBI OKPYKaIOLIeii cpeabl

7.1 OGmue TpedoBaHus

Ilpy BBIMONHEHMH H3MEPEHHUIT HEOOXOAMMO COOMIONATH TPABHIIA TEXHMKH
6e3omacHOCTH NpH paboTte ¢ xuMAdeckuMu peaktuBamu o 'OCT 12.1.007, tpeGopanus
anekTpode3onacHocTr mpu pabdore ¢ snekrpoycranoBkamu mo 'OCT 12.1.019, a taroke
TpeOOBaHUA, W3JIOKCHHBIC B TCXHWYECKOW MOKYMEHTALMM HA MCOBITATENBHOE W
BCIIOMOTaTeNbHOE 000PY/I0BAHHE.

INoMeleHue JODKHO COOTBETCTBOBATh TPEOOBAHMAM ITOXKApOOE30MACHOCTH 110
I'OCT 12.1.004 n nmeTh cpeacTBa noxkaporyimenus no 'OCT 12.4.009. Copeprkanue
BPEIHBIX BEIIECTB B BO3JyXE HE JOJDKHO MPEBBIIATh JONYCTUMbIX 3HaueHwnit o [OCT
12.1.005. Opranmszauus oOyueHus pabotatomux Oe3omacHoctd Tpyma no ['OCT
12.0.004.

7.2 TpeboBanus k kBannguKauuu oneparopa

K m3mepenusM u 00pabOTKe pe3yJIBTATOB MOMYCKAIOTCS JIHLA C BBICIIAM HWJIH
CPEIHUM CIELUANBHEIM O0pa3oBaHMEM [0 XUMHUH M HMEIONHNE ONBIT paboThl B
XMMHYECKOH Tab0opaTopyy, MPOLICANINE COOTBETCTBYIOMIYIO MOATOTOBKY, M3yUHBIIHE
HHCTPYKLUH IO 3KCIUTyaTaliy MpruOOpoB.

8 Ycnosns m3mepennii
IIpu BHIIONTHEHUH U3MEPEHUH TOJKHBI OBITH COOJIIONICHBI CIIEAYIONTNE YCIIOBHS:

TEMIEPATypa OKPYIKAIOIICH Cpebl 25+£10) °c.
OTHOCHUTENBHAS BIXHOCTh BO3/AyXa He Oonee 80 %;
aTMoc(hepHOe TaBIICHHE (760+ 60) MM pT.cT

umu (1,01 0,08) 10° ITa;
HaTPsDKEHWE NMTAHMS B CETH (220+£11)B;
4acToTa IIEPEMEHHOIO TOKa (50+£5)T

9 loaroToBKa K BLINOJHEHHIO H3MeEpPeHH#
Ilpyu OArOTOBKE K BHIMOJIHEHHUIO M3MEPEHHH TTPOBOJAT CleAyore paboTHL:

9.1 IoaroToBka J1a60PATOPHOIi NOCYABI
Hoeyro u 3arpssHeHHYI0 J1a0OparOpHYIO CTEKISIHHYHO @OCYAY, CMEHHbIE
HAKOHEYHHKH J103aTOPOB, NMIETKM MPOMBIBAIOT PACTBOPOM Aa30THOM WJIM COJITHOM
KHCJOTHl  KOHIEHTpaman 0,1 MONB/IM’, 3aTeM pacTBOPOM CEPHOH  KHCIOTHI
KoHIeHTpatuu 0,1 MOJIB/IM’ 1 MHOTOKPATHO OMIUCTUILTHPOBAHHOMN BOIOI.
Hosble kBapueBble CTakaH4WKM, a TaKXKe CTAKAHYUKU TOCIE MPOBEACHUA
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WU3MEPEHHUH, MPOTUPAIOT CYXOH MUILEBOI co0i mpu moMomy GuIbTPOBAIbLHOR Oymaru,
MHOTOKPATHO OIOJIACKMBAIOT CHaJaja BOJOMPOBOAHOM, 3aTeM OMAMCTUILUIMPOBAHHOM
BOJIOH. 3aTeM B KaKbI CTAKAHYHK H06aBisor mo (0,1-0,2) cM’ KOUEHTpHpOBaHHOM
CEpHOM KMCIOTBHI, CTAKAHYMKKU IOMEIIAIOT B KOMIUIEKC IpobomoaroroBku «Temoc -
Okcnpece» (MPH OTKPHITON KpBIlKe) mpu Temmeparype (300-350) OC. Iocne momHoro
NpEeKpanicHAsl BEHIJICTICHHS NApOB CEPHOM KHCIOTHI €O CTEHOK CTAaKaHUMKOB WX
mpokanuealor npu Temmeparype (500-600) °C B Teuemme 15 MHH B KOMILIEKCE
npobonoarotoBku «Temoc- Jxcnpecey (U 3aKPHITON KPBIIIKE).
CMeHHbIE KBapLIEBbIE CTAKAHUUKY XPAHAT B 9KCUKATOPE.

9.2 IloaroroBka NpudopoB Kk padore
TToATOTOBKY ¥ HPOBEPKY KOMIUIEKCA aHATUTHYECKOIO BOJIBTAMEPOMETPHYIECKOTO (
tima CTA u zp.), IPOBOAAT B COOTBETCTBUM C WHCTPYKIHEH MO SKCIUTyaTaliud H
TEXHMYECKOMY ONMCAHMI0O npuOopa, NacmopToM Ha Hpubop U PYKOBOACTIBOM
HOJTb30BaTeNs. PexkiiM  paboTHI CPeNCTB U3MEPEHUS YCTAHABIHBAKOT B COOTBETCTBHH C
Tabmumeit 2.

Tabnuua 2 — 3amaBaeMblif pexuM paboThl Ipubopa TPH OMPEACIEHUH MACCOBBIX

KOHLIeHTparmii iona metonoM MB

Pesxum pabotsl mprbdopa

OnpeiesieMBbli JIEMEHT

Hon

Cuctema n3MepeHuit

3-X 37eKTpogHAs

ONEKTPOAEL:
- pabounii CepeOpsiHBIii ANEKTPOI
- CPaBHEHUS XnopcepeOpsHBIHA
- CpaBHEHUs XnopcepeOpsHblit
PaszsepTka Karonnas
PexiM perucTpaitn JuddepeHnransHo-uMIyIbCHASL
BOJIETAMIEPOrpaMM
Ilongpusyromee  Hanps>KeHHE  JUIs 0.0+ 0.05
3JIEKTPOHAKOIIEHHS, B ? i
TloreHuuan Havyana perucTpanuu 0.0
BOJITAMIIEPHOH KpuBOH, B >
Koneunoe HanpsbkeHue pa3seprku, B muHyc 1,2
TloTeHnMan OYMCTKH 371eKTposa, B munyc 1,2
Bpems 0unCTKY 37IEKTPOa, ¢ 20
Bpewms anekTposn3a (B 3aBUCUMOCTH OT 10— 60
coJieprkaHus dJieMeHTa B mpubope), ¢
CKOpOCTh TUHEHHOTO U3MEHEHUS

20-30
MmoTeHnuana, MmB/c
[ToreHuman Makcumyma
aHAIUTUYECKOTO CUTHANA (KATOJHOTO munyc (0,40 £ 0,05)

nika), B

DOHOBBIH SJIEKTPOJIUT

0, 1M0JTE/ M 3 N,H, - H,SO,
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9.3 IIpuroroB/ieHne H NPOBePKa PpaGoThI JIEKTPOIOB

9.3.1. IoaAroToBKa HHANKATOPHOTO CepPeGPSTHOTO YIEKTPoaa

CepeOpsiHBIit  DJIEKTPOA  TPEACTABIsSEeT COOON TOJNMATHIICHOBHIM CTPEeKEHb C
3alpecCOBAHHOM cepeOpsHoii npoBosiokoi auaMeTpom (0,8 — 1,1) MM, mmuroi (5 — 10)
MM, IUIOLIAib NOBEpxHOCTH cocTaiseT (0,2-0,3) cM%.

OnekTpos TIPOTHPAIOT (unbTpoBaATBHOM Oymaroii " MPOMBIBAIOT
OUIMCTHIUTMPOBAHHOM BOIOM.

Ilocne nposencHus aHanusa paGouyyr) MOBEPXHOCTh SNEKTPOJOB OMOJACKHUBAIOT
OUANCTHINTMPOBAHHOM BOJIOM.

XpaHAT NeKTPOJIbL, HOTPY3UB pabouyIo YacTh B OUAMCTHUILTMPOBAHHYIO BOAY.

9.3.2 I1oAroTOoBKA 3J1EKTPOJA CPABHEHHS H BCIIOMOTaTeJIbHOTO YJIeKTpoAa

B kauecTBe 21EKTPOJA CPAaBHEHHS U BCIOMOTATENILHOTO HIEKTPOJA UCTIONB3YIOT
XnopujcepeOpssHbie  dNeKTpoapl. HoBBIE XJTOpHACEPEOpSHbIE SMEKTPOABI 3AIONHIIOT
OIHOMOJISIDHBIM PAacTBOPOM XJIOpHJA Kajlksd, 3aKpblBalOT NpPOOKOH oOTBepcTHE W
BBIJICPXKMBAIOT HE MeHee 12-x 9 JUId  yCTaHOBJICHWS DPABHOBECHOI'O 3HAYCHHSA
norennpana. Ilocne mNpoBelcHHA aHaIM3a SIEKTPOILI XPaHAT, HOTPY3HB HX B
ONHOMOJISAPHBIA pacTBOpP Xyopuaa Kamus. Ilepen HCMONB30BaHUEM  DJIEKTPOABI
TIIATENEHO OMONACKWBAIOT ONMIUCTHUTMPOBAHHON BOJOH.

9.4 [IpuroroBjeHne pacTBOPOB

9.4.1 OcHOBHBIM pacTBOpOM Foaua-uoHoB sensgerca I'CO cocraBa BOAHBIX
pacTBopa MOOWI-MOHA C AaTTCCTOBAHHBIM 3HAYCHACM MAacCOBOH KOHILCHTpALUH
1000,0 mr/am’.

Pexomenayercs mucnonp3oBaTe MHCTPYKIHIO O ipuMeHerwto I'CO.

9.42 Tlpu orcyrcreuu I'CO pactBopa Homun — UOHAa OCHOBHOH pacTBOp ¢
MaccoBoil KoHueHTpauuel Hoaua — wona 1000,0 mr/am’ rotoeat mo [OCT 4212 u3
peaKTHBa Kanus HOIMCTOro MapKH X.4 UJd OC.4.

J1s 3TOro peakTwB Kajaus HOAUCTBIE BBICYHIMBAIOT [0 HOCTOSHHON MAacchl IpH
(105 -110) °C. Hagecky (0,1308 = 0,0002 ) T BBICYIICHHOTO PEaKTHBA KAl HOAMNCTOTO
MOMEMAOT B MepHYI0 Kojiby BMecTHMOcThio 100,0 M, DacTBOPSIOT —TIpH
HepeMeIMBaHUN B HEOONIBLUIOM KOIMYECTBE OMAUCTHUIMPOBAHHON BOABL M JOBOAST
00BEM 10 METKH OUAMCTHITMPOBAHHON BOJOM.

IIpuroToBNIEeHHEIT OCHOBHON pacTBOpP HOMMA - MOHOB 3aIAINAOT OT BO3IEHCTBUS
cBeTa, 00epHYB KoJIOy CBETO3alMTHOM Oymaroii, 1100 nepeiauB pacTBOP B NOCYAY M3
TEMHOTO CTEKIIA.

9.4.3 AC-1, AC-2, AC-3, AC-4 conmepxxanuem 100,0; 10,0, 5,0u 1,0 Mr/ov’ Homun

— HOHa COOTBCTCTBCHHO TI'OTOBAT pa36aBJ'[€HI/IHMI/I npu nNepeMCIINBaHUNA PAcTBOPOB B
MEpHBIX KOJIGAX BMECTHMOCTBIO 25CM° OHAMCTHILIHPOBAHHOM BOJIOH COMTTACHO TalI. 3.
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Tabmuua 3 — Ipurorornenue AC #oau -HOHOB

Maccosas Ot6upaemsbrii | O6bem Maccosas Iugp
KOHLIGHTpaus | 00BeM, oM’ MEPHBIHA KOHLEHTPAUMUA | HOTyYEHHOH
HUCXOAHOIO TIOCY/IBL, CM° | TIPHTOTOBJIEHHOM | AC
pacTBopa  JUIA AC, Mr/nm’®
TIPUTOTOBJICHUA
AC, Mr/am’
1000,0 2,50 25,0 100,0 AC-1
100,0 2,50 25,0 10,0 AC-2
100,0 1,25 25,0 5,0 AC-3
10,0 2,50 25,0 1,0 AC+4

ITpn xpaneHnu B nocyae u3 TeMHoro crekna AC-1 ycroiiunBa B Te4eHHE 3 Mec.
AC-2 — B Teuenne 30 gueit
AC-3 u AC-4 TOTOBAT B JcHb IPUMCHEHHUS.

9.4.4 PacTBOP a30THOKHC/IOTO KAIHS MOJISIpHOil Konmenrpamun 0,5 Mosib/am’

Hagecky (5,05 + 0,01) r a30THOKHCIOrO Kanus HOMEIIAIOT B MEPHYK KOIOy
BMecTiMocTBEO 100,0 e’ PacTBOPSIIOT TPU MEPEMELINBAHUM B HEOOJIBIIOM KOIUYECTBE
OUIUCTUITMPOBAHHON BOABI M TOBOAAT 00BEM 10 METKY OM/IMCTHIDIMPOBAHHO BOMOM.

9.4.5 PacTBOp a30THOKHCJIOTO KAIUs MOJISIpHOH KoHueHTpammn 0,1 MOJIB/AM’

Hapecky (1,01+0,01) r© a30THOKHCIOTO Kajaus TIOMEINAIOT B MEPHYIO KOJIOY
BMeCTHMOCTEI0 100,0 cM’, pacTBOPSAIOT NPH MEPEMEIIHBAHAH B HEGOIBIIOM KOTHYECTBE
OMIMCTHILTUPOBAHHON BOJBI M JOBOZAT 0OBEM /10 METKY OHANCTIILINPOBAHHON BOMOI.

9.4.6 PacTBOP XJIOPHCTOrO KaJIHs MOJISIpHOI KOHIeHTpaunu 1,0 Mo/

Hasecky (7,46+0,01) T XJIOpHCTOrO Kalus IIOMEMIAIOT B MEPHYI0 KonOy
BMeCTHMOCTHIO 100,0 cM’, PACTBOPSIOT MpH MEPEMEIIHBAHIY B HEGOMBIIOM KOHYECTBE
OUTMCTUIUTHPOBAHHON BOJIBI M JOBOAAT OOBEM 10 METKH OHAMCTILLINPOBAHHON BOTOM.

9.4.7 PacTBOp cepHOii KHCIOThI MOISIPHOH KOHIEHTpaun 1,0 Mon/am’

B wMepHyto konOy BMectumocthio 100,0 CM3, HAIlOJIOBHUHY 3aIOJHEHHYIO
OMIMCTHLTIPOBAHHON BONOM BHOCAT (6,0 0,1)cM’ KOHIEHTPUPOBAHHOM CEPHOIM
KUCIOTHI, TEPEMEILMBAIOT U JOBOIAT 00BEM IO METKH OUANCTIULTMPOBAHHOM BOIOM.

9.4.8 PacTBOp rHIPOOKUCH HATPHS WIH KAJIHS MOJISAPHO# KOHUEHTpanud 2,5
MOJTB/IM®

Hagecky (10,00£0,01) T rHApPOOKHCH HaTpus MHOMEIUIAIOT B MEPHYIO KOIOy
BMecTHMOCTBE0 100,0 ¢M’, PAaCTBOPSIOT IPH MEPEMEIINBAHME B HEOOIBIIOM KOTHYECTBE
OUIMCTUITIPOBAHHON BOJBI I JOBOAAT 0OBEM 10 METKH OMIVUCTIIITHPOBAHHON BOTOM.

Hapecky (13,00+0,01) T TUIPOOKHCH Kajius TOMEIIAIOT B MEPHYH KOIOy
BMecTHMOCTEIO 100,0 oM, PacTBOPSIOT NPU NEPEMEITHBAHUH B HEOOIIBIIOM KOJIUYECTBE
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61/ILLI/ICTI/IJ'[J'II/IpOBaHHOﬁ BOJbI U 1OBOIOAT 00BeM J10 MCTKH 6I/I,E[I/ICTI/IHHI/Ip0BaHHOfI BOJIOM.

9.49 PacTtBop HATpHS Aa30THOKHCJIOTO MOJSApPHO KoHmeHTpamuu 0,1
MOJIB/IM’

Hasecky (0,854+0,01) r a30THOKMCIOrO HATpHs IOMEIIAIOT B MEPHYH KOIOY
BMeCTEMOCTHEO 100,0 cM’, PACTBOPSIIOT MPH IEPEMEITHBAHME B HEGOTBIIOM KOHIECTRE
OUIVCTHIITHPOBAHHOM BOIBI M IOBOAST 0OBEM 10 METKH OHINCTHILINPOBAHHON BOIOM.

9.4.10 PacTBOp TrHApPa3HHA CEPHOKHUCJIOT0 MOJISIPHON KOHIEHTPALHH
0,1 Mmoan/am’

Hasecky (13,0 + 0,01) r ruapasiHa CEPHOKUCIIOTO MOMENIAIOT B MEPHYIO KOJIOY
BMeCTEMOCTHIO 100,0 cM’, PaCTBODSIOT TIPH IEPEMEITHBAHIM B HEOOBIIOM KOTHUYECTBE
OUANCTHIUTMPOBAHHOM BOJBI M TOBOIAT OOBEM 10 METKH OUIMCTULUIMPOBAHHON BOJOM.

9.4.11 A30THyHO KHCIOTY (MapK# X.4.) PEKOMEHIYeT MEePErOHATh C
ucnons3oBaHueM annaparypsl mo I'OCT 28165.

9.5 IToaroroBka npoG

ITpu npoBeieHUN aHanKU3a Mpod KOPMOB M KOPMOBBIX HOOABOK TS OTIPEACIICHUS
MAaCCOBBIX KOHILIEHTpaLuii fio/1a ¥ €T0 OPTraHWYCCKAX  HEOPTaHHUSCKUX (OpPM MPOBOIST
CITEIYFOIIIE OTIEPATTHH;

9.5.1 Jina mony4eHUs TOMOTEHH3UPOBAHHON cpemHeill mpoOsr okono (5 — 10) r
AHATH3UPYEMOro oOpasiia MoMemaroT B (HappopoByIO CTYNKY M TLIATENBHO PACTHPAIOT
TIECTHUKOM JI0 OJJHOPOJIHOH MACCHI.

Jins aHanm3a OJHOBPEMEHHO HCHONB3YIOT NBE MAPAUICIBHEIX U OJHY XOJOCTYIO
npoOy WM ABE MAPAJIICTBHEIX M OTHY PE3CPBHYIO MPo0y.

9.5.2 IloaroroBka mpod AJsl ONpeeeHHs 001Iero coAepKaHus iioga

OO0mas cxema OPOOOMOATOTOBKA I OMPEACNCHHUs OOIIEero COACpsKaHus Hoaa
MPEACTABIICHA HA PUCYHKE 2.
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HABECKA
(02-05)r

XUMUYECKASI OBPABOTKA (11.9.5.2.1)

1,0 cM® 2,5 moms/am’ pacteopa NaOH ( KOH)
2,0 cm® 0,5 mons/m’ pacteopa KNO 3 ( NaNO;)

A 4

CIUIABJIEHHE (M.119.5.2.2 -9.5.2 4)

130 °C 1o HOIHOTO BHICYINMBAHUS
580 °C, 30 mun

'

1 00

UB - UBMEPEHHUE

Pucynok. 2 Cxema npoGOonoroTOBKH UL ONPEJIENEHUs 00IIETo cofepkaHus Hona,
B KOpMax M KOPMOBEIX fo0aBkax metomom MB

9.52.1 B umcTHIi KBAapuUEBHIH cTakaHuuk oObeMoM (20-25) cM’ TOMEmaroT
HABECKM TIIATEIBHO FOMOT€HU3UPOBAaHHOro 06pasia Maccolt (0,05 — 0,200) r, B3ATHIE C
TogHOCTHIO 10 0,001 T, no6aemsor mo 1,0 cM’ pacTBOpa HaTpus THJPOOKUCH (WM Kanust
TMAPOOKUCH) KOHIEHTPALIH 2,5 MOITB/IM° i 2,0 cM® pacTBOpa Kamusi a30THOKICIOTO
(W1M HATpUsS A30THOKHCIOTO) KOHIEHTpammk 0,5 MONB/AM° H TINATEIILHO
TIEPEMENIMBAIOT CTEKIITHHOMN MATOYKOH.

CTaxaHYUKU MOMEINAOT Ha IUTUTKY WIM B KOMITIIEKC MPOGOMOArOTOBKH « TeMoc —
Okcmpecey npu Temreparype 140 °C v BBLAEPKMBAIOT IO MOJHOTO BHICYIIABAHMUS
TIPOGEL

9.5.2.2 VBeIMuMBAIOT TeMMepaTypy B Kommiekce m0 180 °C (mmm mepeHOCST
CTAKaHYMKH B My(QenbHyI0 TIIeub, pasorpeTyi0 10 TOH JKke TEMICpPaTyphl), H
BbIIEPKUBAIOT 10 MUH. YBETHUHBAIOT TEMIEpaTypy 10 250 °Cu BbIIEPKUBaIOT 10 MUH,
3aTeM YBENMUMBAIOT Temnepatypy 10 320 °C u BeimepsxuBator (5 —10) MuH (KpBIIKa y
komiiekca «Temoc — Okenpece» AOMKHA OBITh OTKPHITA). [IoAHMMAIOT TeMIEpaTypy o0
580 °C (xppimika y kommiekca «Temoc — Okcmepce» MOIDKHA OBITH 3aKphITa), H
BBLIEP>KUABAKOT NIPU JaHHOH TeMmeparype 30 MuH.

OTKpBIBAIOT KPHIIIKY KOMIUIEKCa mpoOomoarotoBku «Temoc — Dkcmpeccy,
BBIHUMAIOT CTAKAHYMKH ¢ MPOoOO#i, OXITKTAIOT MPH KOMHATHOM TeMIepaType.

9.5.2.3 Jlobaemsror 1,0 cM® Kanmsi a30THOKHCIIOTO koHueHTpauuu 0,5 MOJIB/ M.
CHOBa NOMEIIANT CTAKAHYUKH B KOMILIEKC IPOOOTMOATOTOBKH « Temoc — Dkcmpecc»
npu Ttemmeparype (140 — 150) °C, pacTBOp yHapuMBalOT J0CYXa, IOJHHMAIOT
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temmeparypy a0 580 °C u cnekatot npoby B Teyenue 15 mun. Eciu B mpoGe ocTaroTes
TEMHbIC BKPAIJICHHA, TO 3Ty ONEPAIMIO TIOBTOPSIOT eIe Pas.

9.5.2.4 CTakaHUHK OXJIAKIAIOT, noGasmsuor 8,0 cm® OMAMCTIUTHPOBAHHON BOJIHI,
(1,5 - 2,0 oM’ CEpHOH KHCHOTH KOoHIeHTpanuu 1,0 mons/am’ u 0,02 T cyxoit commn
CCPHOKMCIIOTO THJpa3WHA, THIATEFHO TIEPEMEITMBAIOT CTEKIAHHON MalOYKOM H
nposepsitoT pH pactBopa unaukaropuoii Oymaroii. 3nadeHue pH npoObl JOMHKHO OBITH
ot 2 po 3. IIpoba roroea kK H3MEPEHHIO.

IIpumeuanue 1. CepHyro KUCIOTY B CTAKAHYMKA JOOABISIIOT MOPLHAME: CHAYaIa
noGasitor 1,0 cm® CEpHO KMCIOTH KOHIIEHTpatwmu 1,0 MOITB/IM”, MEPEMEIINBAIOT,
poBepstoT pH pacTBOpa MO WHIMKATOPHOM 63yMare, a 3atem n06assawot 0,6 — 0,8 oM’
CEpHO KUCIIOTH KoHIeHTpauuu 1,0 Mmonw/nm°, noeoist pH pacTBopa 10 3HaueHus 2 —3.

9.5.3. TloaroToBKA MPOG /UISI ONMPEAEICHAS HEOPTAHAYECKHX H OPTAaHHYECKUX
dopm iionga

OOmwast  cxeMa NPOOOTOATOTOBKHA YISl  OTIPENENICHAS] HEOPTraHHYECKHX M
opranuueckux Gopm oaa mpeacTaBieHa Ha PUCYHKE 3.

9.5.3.1. JIna pasmenenus (GOpMBI #Ho/la HCIONB3YIOT COPOEHT «OHTEPOCOPOCHT
OTA-1».

B UHCTEIM KBaplLeBEI CTakaHuHK o6beMoM (20—25) cM’ MOMEIIAKT HABECKY
TINATENIFHO TOMOTCHU3UPOBaHHOTO oOpasua Maccoii (0,20 — 0,5) r, B3ITEIE ¢ TOYHOCTHIO
mo 0,001 r, moBasmsror 10cwm’ OonanctunnposanHoii Bogel U 0,20 T copOeHTa,
HEPEMEIUBAIOT HA MATHUTHOM MEIIAIKE B TEUCHUE 5 MUH.

Crakanunk ¢ mpoGoif OCTaBIIOT Ha 1 9ac, TEPHOAMYCCKA TMEpeMEIIMBasd
CTEKJISTHHOM TaJIOUKOH.

3areM TOMY4YEHHYIO cMeCh QUIBTPYIOT Yepe3 GMIBTPOBATIBHYIO OyMary.

9.5.3.2 OnpenencHue HeopraHu4eckux ¢gopm iioga

Onpeznenenue HeOpraHUYeckUx (opM Hoja MOXKHO NPOBOAMTH MO OJHOMY W3
IIPUBEACHHBIX CIOCOOO0B.

1 crioco6. B ¢unbTpar, nomydenHsiit nocne pasxenenus gopm ioma ( .9.5.3.1),
nobasisror 0,02 r cyxoii COIM  CEPHOKUCIIOTO TMApa3uHa, TIIATEILHO NEPEMEITHBAIOT
CTEKJITHHOW Mayioukoii W npoBepAoT pH pacTBopa mHIMKaTOpHON Oymaroil. 3HaueHHe
pH npo6sl nomkHo ObiTh 0T 2 10 3. [Ipo6a roroBa K M3MEPEHHIO.

2 cnoco6. B monyuenHsii (uibTpar mo6aBnsior mo 1,0 cM’ pacTBOpa HaTpHA
TMAPOOKHCH ( MM KaTHs THAPOOKHCH) KOHIIEHTpAIwy 2,5 MOMb/IM° 1 2,0 M’ pacTBOpa
KAnusi a30THOKHCIOrO (WIM HATPHsS A30THOKHCIOr0) KOHLEHTpamum 0,5 MONB/IM® ¥
TIATEEHO EPEMETIABAIOT CTCKIITHHOM TAJIOUKOM.

CrakaH9MKH TOMEMAIOT HA INATKY WK B KOMIUIEKC POoOONOAroToBKH «Temoc —
Okcnpecey npu Temmeparype 140 °C M BBIAEPXKMBAIOT A0 TMOJHOTO BHICYIIHBAHHUS
npoObl. JlanbHelimas o6paboTka mpoBoautTed no m.a. 9.52.3 - 9.5.24

18



COPEIUSA
3
10 cMm ° BOmHI,
HABECKA 0,2 r copOeHTa,
(0,2-05)r 5 MHH TIEpEMENIABAHNE;
skcno3uiud 1 gac.

A 4

@unvmpam (1 Heopr)

®UJIHBTPOBAHUE <
A
XVMHYECKASI OBPABOTKA
Ocaoox (Iopr
m9.52.1 (Iopr)
A
A 4
V3 - OBPABOTKA
\ JloGanenne pearenToB
CILTABJIEHUE (KNOs+KOID
m9522-9524
A
LEHTPA®YTHPOBAHUE

Ienmpugpyzam (1 opr) Ocaoox

A A A
HB - UBMEPEHUE

Pucynox. 3 Cxema mpoOOIOrOTOBKH TS OTIPEIETCHNs HEOPTaHHUECCKUX H
OpraHMYecKux (opM #Hoxa B KOpMaxX M KOPMOBBIX JoOapkax Metomom B

9.5.3.3 Onpeaenenue opranndeckux gopm iiona

Ocaok, MoIydeHHbIH nocie pasaeneuus Gopm #ioxa ( .9.5.3.1), Konnqecheﬂuo
MEPEHOCAT C (QUIBTPOBAHHOMN oyMam B TIPOGHPKY (CTakaHIuK), )Z[OGaBJDIIOT 8 oM’
OMMCTHILTAPOBAHHOM Bozbl, 1 eM’ 0,5 Mons/mv’ pactBopa KNO; 1 1 e’ 2,5 Mosb/iv’
pactBopa KOH. Tlocrne TIIATENBHOTO TEPEMEIIMBAHAS MPOOHPKY CO CMECHIO
3aKpHIBAOT NPOOKOM W TIOMEMAOT B YJIBTPA3BYKOBYIO BaHHY.  YJIBTPa3BYKOBYIO
00paboTKy MPOBOIAT B TeueHUEe 5 MuH npu MouiHoctd W= (110+£22) Br, yactote F =
20,35- 23,65 T’ u Temmeparype 40°C (mpo6upka a0mKkHa 3aKphiTa). OXIBKIEHHYIO 10
KOMHATHOM TeMIIEpaTyphl CMECh pasfieiaioT Ha neHTtpudyre B teueHue 15 mun, 6000
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06/MUH.

[Janee ncnonb3ytoT 060l U3 HUXENPUBELEHHbIX COCO60B.

1 cnoco6. B nonyyeHHbIn pacTBop (UeHTpudyraT) gobasnswTt 0,02 r cyxoii conu
CEPHOKMCNONO  TUApasuHa, TLATeNbHO MEepeMeLlVBalOT  CTEK/IAHHOW Nafoykol K
npoBepsoT pH pacTBopa MHAWKATOPHON Bymaroi. 3HauyeHne pH Npo6bl 4OMKHO ObiTb 2
- 3. Mpob6a rotoBa K U3MePEHUIO.

Mpumeuvanne 2. Ecnv nocne fobaBneHUs CePHOKWCNOrO rufpasvwHa Bbinajaer
0CafloK, TO MPOBOAAT MOBTOPHOE LEHTPUQYTMpoBaHme.

2 cnoco6. MonyyeHHbIA LeHTpudyraT nogsepraeTcs fanbHeiieid 06paboTke Mo
n.n 9.5.2.1-9.5.2.4

9.5.4 ToAroToBKY X0/1I0CTOM NpPO6blI MPOBOAAT aHaNoOrMyHO, f06aBnAs Te e
peakTVBbl, B TeX e KOAMYeCTBaX W MOCNeA0BaTeNbHOCTM, HO 6e3 aHann3vpyemoi
npo6bl, NCNOJb3Ys BMECTO Hee BUANCTUNINPOBaHHYIO BOAY.

10 BbINONHEHNE N3MEPEHNIA

Komnnekc aHanmMTuyecknii  BonbTamnepomeTpuyeckuin CTA  fo/mkeH 6biTh
npefBapuTeNbHO MOAFOTOBAEH K paboTe B COOTBETCTBMM C  «PYKOBOACTBOM
nonb3oBatena»

BbINonHeHWe BONbTaMNEPOMETPUYECKMX U3MEPEHUI BKNIOYAET CneaytoLLme
OCHOBHbIe orepauuu:

YcTaHaBAMBaKOT napameTpbl VIB n3mepeHnii cornacHo Tabnmupl 2;

MpoBOAAT NPOBEPKY 3NEKTPOXMMUYECKON AYEIKN Ha YACTOTY;

MpoBOAAT perucTpauynio BOSbTaMMEPOrpaMMbl - aHanUTUYecKoro curHana ([)
3/IeMeHTa B pacTBOpPE NOAroTOB/IEHHOW NPO6bLI;

MpoBOAAT perncTpauuio BoSbTaMneporpaMmbl - aHaMTUYECKOro curHana (12)
afeMeHTa B pacTBOPe NOAr0TOB/IEHHOM NPO6bI € BBeeHHOW f06aBkoi AC 3neMeHTa;

M3MepeHnst BbLIMOMHAIOT B COOTBETCTBMW C PYKOBOACTBOM MO 3KCMyaTauuu,
nacnopToMm Ha nNprbop NN NPUNOXKEHUAM;

BennunHa aHanuTuyeckoro curHana (MuKa) dneMeHTa MponopLMoHaibHa
MaccoBOWi KOHLeHTpaLMm onpesensemMmoro afieMeHTa.

10.1 TpoBepKa CTaKaH4YMKOB, (POHOBOIO PacTBOpa M 3NeKTPOAOB Ha UMCTOTY
(3neKkTpoxvmMmnyeckKas 04UCTKa NHANKATOPHOI0 3M1eKTPOoaa)

B Tpu uncTbix KBapLeBbIX CTakaHYMKa BMeCTUMOCTLIO 20 - 25 cm3HanmsaroT no 9
- 10 cmM3 GUAMCTUNIMPOBaHHOW BOAbl, A06aBnA0T no 0,1cM3 KOHLUEHTPMPOBaHHOW
a30THOW KucnoTebl (0c.4.). OTOT pacTBOP CAYXMUT AN OYUCTKM  MOBEPXHOCTM
cepebpsHOro aneKTpoAa.

OnyckalT B pacTBOpP WHAMKATOPHblE 3NEKTPOAbl, 3NeKTPOAbl CPaBHEHWs, W
MOAKMOYAKT X K COOTBETCTBYHOLLMM KieMMaM npubopa B Kax Ao ayelike.

3arpyalT  haiin  CcOo3daHHOl  3apaHee  MeTOAMKM  (MOAXOAUT  (haiin
«QNeKTpoXuMmyeckas 06paboTka anekTpoga Ana onpefeneHus Nex), B raBHOM MeHHO

BbIGUpatoT NyHKT ~ METOAVKA / OTKPbITb) unu co3gatoT HOBYHO METOAMKY ANs
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OYUCTKN MOBEPXHOCTU WHAMKATOPHOrO 3fneKTpoja CM. «PyKOBOACTBO MO/b30BATENSA»
pasgen.3.1 «CosgaHve HOBOW METOAMKW»), B rnaBHOM MeHKO Bbl6MpaloT NyHKT 0
MeTognka / HoBaa metogmka. BBoAAaT cnegytoline napamerpbl:
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Y6upatoT CTaKkaHYMKU C a30THOW KUCNOTOW, PacTBOP BbIIMBAKOT, OMOMNACKMBAKOT
3NEKTPOAbl 6UANCTUNNNPOBAHHOM BOAON. DNEKTPOAbI FOTOBLI ANA ONpeAeneHns nogup -
NOHOB.

10.2 OueHKa Ka4yecTBa NPUroTOBJ/IEHHbIX 3/1eKTPOL0B
Ona oueHKM KavyecTBa MNPUIOTOB/IEHHBLIX 3NEKTPOAOB MPOBOAAT crefyloline

onepawuu:
3arpyxatoT (hailn cos3faHHOl 3apaHee MeTOAMKK (Hanpumep, «Mof»), B rNaBHOM
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MeHI BblbupaoT nNyHKT J3 METOAMKA / OTKPbITb) wnn co3gatoT HOBYH
MeTOLMKY.

Co3faHne HOBOW MeTOAMKU (CM. «PyKOBOACTBO MoOnb3oBaTens» pasgen.3.l

«Co3gaH1e HOBOW MeTOAMKM»), B rnaBHOM MeHI0 BblOUMpaloT MyHKT ~ MeToauka /
HoBada meToguka. BeogaTt cnegyrolime napameTpsi.
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CoxpaHAT MeTOAMKY: B KOMaHZe rnaBHOro meHw «CoxpaHUTb METOAUKY» WK
naHenn ynpaeneHns H (Hanpumep ««OnpegeneHne moga B HanmTKax»).

M3mepeHne oHa. B uucTble cTakaHumky HanmeaioT no 10 cm3 pactBopa

CEpPHOKMCNION0 ruapasvMHa KoHueHTpaumu O monb/gmM3 cTakaHuMKM MOoMeLalT B
AYeliKy, OMyCKaloT 3/M1eKTPOAbl M 3anyckaloT KoMaHgy «”~ ®POH» (cM. «PyKoBOACTBO
nosib3oBatens» pasgen 4.2 «3anyck aHanmsa hOHOBOro pacTBopa»).
CHumaloT no 3 - 5 BonbTamneporpamm. [MpoBoAAT mMx pasmeTKy (cM. «PyKOBOACTBO
nonb3osatens», pasfen 4.3 «Pa3MeTka BO/MbTaMMEPHbIX 3aBUCUMOCTEN»), yaaneHue
«BblMagatoWwmnx» KpuBbIX» (CM. «PyKOBOACTBO MNofb3oBaTens», pasgen 4.4 «O6paboTka
BOJIbTAMMNEPHbIX KPUBBIX»,).

Mpn HaMuMn Ha BONbTAMMEPHBLIX KPWBbLIX MWKOB OMNPEAeNsieMoro 3/eMeHTa
BblcOTOl 60nee 0,2 MKA COAEPXMMOe CTaKaHUMKOB BbIfIMBAKOT, OTMbIBAHOT CTaKaHUYMKM
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W 3NeKTPOLbl TaK, 4TOObI B YNCTOM (DOHE OTCYTCTBOBAIM MUKW OMNPEAEeNSeMoro afieMeHTa
(nnwn 6b11n MeHee 0,2 MKA).

Vi3mepeHne KOHTPONbHOM Npobbl (CM. «PyKOBOACTBO Mo/Mb3oBaTeNs» pasgen 4.6
«3anycK aHanu3a npoobl»)

B cTakaHuMK C (JOHOBbLIM 3M1EKTPOMTOM BHOCAT MWMETKOW Wau [03aTOpoM Mo
0,01cm3 AC-4 iogna -MoHOB KoHueHTpauum 10,0 mr/gm3. TMony4yeHHbI pacTBop
ABNAETCA KOHTPOMbHOW Npo6oii ¢ cogepkaHnem 0,01 mr/am3npu 06bemMe npobel 10 cm3.
3anyckaloT KoMaHgy « re MonyyeHne BosibTamneporpamm npobbi». CHumaroT no 3 -
5 BonbTamneporpamm. MpoBoasaT nx pasmeTKy (CM. «PyKkoBOACTBO MO/b30BaTENsA», pasgen
4.3 «Pa3meTka BO/bTamMnepHbIX 3aBUCMMOCTE»), YaneHNe «BbiNafatoLLmx» KpUBbIX (CM.
pasgen 4.4 «O6paboTKa BONLTAMMEPHbIX KPUBLIX» ).

M3mepeHne npobbl ¢ fo6aBKol (CcM. «PyKOBOACTBO Monb3oBaTeNs», pasgen 4.7
«3anycK aHanu3a jo6asku»).

BHOCAT B cTakaHuMKK ¢ npoboit gobaBkn AC liogng -moHoB o6bemom 0,01 cm3
AC-4 nogng -uoHOB KoHuUeHTpauum 10,0 mr/gm3. 3anyckaloT KomaHgy « It
MonyyeHne BoMbTaMneporpaMm npo6bl ¢ fgobaBKoi». CHumawT no 3 - 5
BO/IbTamreporpamMm. NpoBoaaT nx o6paboTKy aHanorMuHo.

B oOkHe «Pe3ynbTaTbl WM3MEPeHUs CuUrHanoB» ® OTO6paXarTca pe3y/bTaThl
pasMeTKK 18 BCeX TUMOB BONLTAMMEPOrpaMm.

PacueT MaccoBOI KOHLEHTpaLMn NOANA -MOHOB B KOHTPOJIbHOM Npobe
3anonHaAT Tabnnuy «KonmyecTBo»  Hampumep:

Ons nepexoga B Tabnuuy «KOHUEHTpauus» B [N1aBHOM OKHe Ha MaHenu

YNpaB/eHNsi HAKUMAKT KHOMKY OKHO npocmoTpa pesy/nbTaTbl aHanusa. (Cwm.
«PYyKOBOCTBO MONb30BaTeNs», pasfen 4.9 «BbluncneHme KOHLEHTpaLMm»

25



Ecnn pacxoxaeHne Mexgy MosyvyeHHbIMU W BBEAEHHbIMU KOHLEHTPauuAaMn He
npesbiwaet 20 %, cepebpsiHble 3MEKTPOAbl CUMTAOT MPUrofHbIMKM K paboTe. [Mocne
3TOr0 NPUCTYNAKOT K U3MEPEHUIO MPU aHann3e Npob B TaKOW e NocneaoBaTelbHOCTM.

10.3 BbINO/IHEHME  UW3MEpPEeHUn Mpu  aHanmse peanbHOA  Npo6bI
aHa/IM3Mpyemoro NpojyKTa Ha coaepXkaHue noga

O[fHOBPEMEHHO PEKOMEHAYETCA TMPOBOAWUTL W3MEPEHWUA Mpu  aHannse [BYX
napannefbHbIX U 04HOI Pe3epBHOI NPO6LI B TPeX CTakaHuMKax.

CTakaHuMku C npoboil aHanus3npyemoro 06bekTa, MNOArOTOBMEHHblE ANA
u3MepeHnss no  pasgeny «MoAroToBka npo6bl»  METOAUKM  KOMUYECTBEHHOIO
XMUMUYECKOro aHanmsa, MOMELLalOT B 3MEKTPOXMMUYECKYHD SIYElKy, OMyCKaloT
3NeKTpospl.

3anyckaloT koMaHgy «n> [lofyyeHue BOMbTaMMNeporpaMm npobbi»  (Cm.
PykoBoacTBo monb3oBaTens pasgen 4.6 «3anyck aHanu3a npobbl»). CHuMaoT no 3 - 5
BO/IbTaMMeporpaMm, MPOBOAAT X pasmeTKy (CM. «PyKOBOACTBO MOMb30BaTeNs», pasgen
4.3 «Pa3MeTka BO/MbTAMMEPHbLIX 3aBUCUMMOCTEW»), YAaneHue «BblMafatoLnx» KpUBbIX»
(cm. «PyKOBOACTBO MONb30BaTens», pasaen 4.4 «O6paboTka BOMbTaMNEPHbLIX KPUBBIX»),

B cTakaHuMKu ¢ Npo6oii ¢ MOMOLLbI0 MUMNETKM UAX Ao3aTopa BHOCAT fo6aBkn AC
hoaua -MoOHOB B TakMX 06beMax, UTOObl BbICOTbI MWUKOB Ha BO/AbTammeporpamme
yBenuuuaucb npumepHo B 2 pasa ((no 0,01 cm3AC - 4 oana -MOHOB KOHLEHTpaLmm
10,0 mr/gm3).

3anyckaloT komaHgy « lh MonyyeHne BoNbTamneporpamm npobbl ¢
fob6aBKo». CHuMaloT no 3 - 5 BonbTamneporpamMm. [poBoAsT Mx 06paboTKy Tak e,
KaK 1 Npu n3mepeHnm npoosl.

10.4 BbluncneHne MaccoBbIX KOHLEHTPpaLMIA onpeaensieMbIX 3/1eMeHTOB

B Tabnuue «Konnuectso» ONS KaKZON aKTUBHOI Auelikn yKasblBaloT: Maccy
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HaBeCKM Npobbl, 06bEM MUHepanus3ata, nowelnii Ha pacTBOPeHNe 030M1EHHOW NPo6bl,
1 06BbEM aNMKBOTHOM YacTW MNOArOTOBNEHHON K aHanu3y npoobl.

HaxnmatoT KHOMKY OKHO NnpocMoTpa pesy/ibTaToB aHa/iM3a B [N1aBHOM OKHe
Ha NaHenn ynpasneHus.

B Tabnuue npeacTaBneHbl 3HaYEHNS MaCCOBbIX KOHLEHTpauuii noga ans Kaxaow
M3 napanfienbHbiX Npo6. HaxumaroT kHonky [[MpuemnemocTb], B cnydvae, Korpa
pesynbTaTbl WM3MePEHWlA napannenbHbIX Mpo6 NpPUeMNeMbl, BbIYUACNSAETCA CpefHee
aputMeTUYeCKoe 3HaYeHMe, KOTOPOe NMPUHUMAIOT 3a pe3yNbTaT aHam3a.

10.5 CoxpaHeHue JOKyMeHTa

[na coxpaHeHMs LOKYMeHTa Ha NaHenu ynpae/ieHnsa HAXUMatoT KHONKY ® wuiv B
rNaBHOM MeHI0 BbIGMpalOT NYHKT [oKyMeHT/CoxpaHuTb B apxue. (Cwm.
«PyKOBOACTBO M0/b30BaTENS», pasfen 5 «PaboTa ¢ JOKYMEHTOM»).

[ns neyat BoNbTaMMepHbIX KPUBLIX Ha NMPUHTEPE HAXMMAatOT KHOMKY ~ wan B
rNaBHOM MEeH0 Bbl6upatoT NyHKT JokymeHT / Meuatb rpadgumkoB (CM. «PyKkoBoACTBO
nosib3oBaTens», pasaen 6 «eyatb»),

[aHHble pe3ynbTaTa aHanu3a MOryT ObiTb pacneyataHbl B BuAe MpOTOKONa B
thopmate Microsoft ® Word no cyuiectsytouiemy wabnoHy otyeta (Cm. «PyKoBoacTBO
nonb3oBatens», pasgen 7.2). Tak Xe BO3MOXHO cO3gaHve LWabnoHa no Tpebyemomy
TNy odopmneHns otyeta (Cm. «PyKOBOACTBO MONb30BaTENA», pasaen 7.1).

PucyHok 4. BonbTamneporpammbl M3MePeEHUs1 MacCOBO KOHLEHTpaLuumn oana -1MoHoB
B npobe u B nNpobe ¢ gobaskoii AC iiogng -MoHoB
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11 O0paGoTka pe3yabTaTOB H3MEPEHHU I
11.1 Pacuer MaccoBoii KOHUEHTPALHH KOMIIOHEHTa B Npooe

IIp¥ WCHONE30BAHME BOJHTAMIIEPOMETPUUECKHX AHAM3aTOPOB B KOMIUIEKTE C
KOMIIBIOTEPOM ~ perucrpauuio  u  00paboTKy pe3ylnbTaToB W3MEpPEHHI  Kaxmoi
MapauiebHOM TpoObl W pacdeT MaccOBOM KOHLEHTpaUMM djeMeHTa B npode (X)
BBINOJIHAET cUcTeMa cOopa u 0OpabOTKH JaHHBIX aHamu3aropa. Pe3ynbsrarsl u3MepeHnit
MOTYT OBITh pacrevaTaHbl Ha MPUHTEPE, BBHIBEOCHBI HA OUCIICH U c(OPMUPOBAHbLI B
OTHYET.

O0paboTKy pe3yJbTaTOB W3MEPEHUI AHAMTUYECKHX CHUTHAIOB HOJMA, a TaKke
pacueT KOHICHTpAIMH #ojla B aHATM3UPYEMOi Mpobe MOXKHO MPOBOAMTD CJIEAYIOLIIM
obpazom:

11.1.1 Jlna ompenensemoro sneMeHTa (fioga) paccumteiBaror cpeanee (I;) He
MEHEEe YeM M3 TPEX 3HAYCHHMN BOCIPOM3BOIUMBIX AHATUTHYECKHX CHUTHAIOB (KATOMHBIX
TOKOR), OJTYUEHHBIX TIPA PETACTPAIMH BOJIFTAMIIEPOT PAMM TTIPOOHL.

Takoif e pacuer TPOBOMIT W JIA BOJBTAMIIEPOTPAMM IPH  PETHCTPALUH
aHau3upyemMoii npobsl ¢ godaskoii AC snementa. [Tonyuaror 3HaueHue L.

11.1.2 MaccoByio KOHIEHTpawuio (X, MI/KT I MI/IM’) Kaaoi u3 gopm Hoaa B
AQHAIU3UPYEMOH TPOOE BEIUUCILIOT 110 (hOpMYyIIE:

Il 'C() 'V()'V.uuu

(12_11)'mnp'Va,1’Mr/Kr (1)

rIe:

X - coiepxaHue oja B aHAMU3UPyeMoit Ipode, MI/KT;

C, - xoHuenTpauns AC ifo1a, H3 KOTOPOH Jemaercs 100aBka K aHATH3HPYEMOit
npobe, Mr/aM’;

V, - oObem nobasku AC ioga, cM’;

I, - BenMYMHA aHAIMTHYECKOTO CHTHaja #ofa B aHaIM3HPyeMoil mpobe,
CAWHHUIIBI TOKA, MM

[, - BENMYMHA AHAIMTUYECKOTO CHIHAja Woda B npobe ¢ M00aBKOH, €IMHMITHI

TOKA, MM;

m,, -Macca npoGbl, B3ATOH /Uls aHANN3a, T,

Viun - 00bEM MUBEpAIM3aTa — 0OmMIL 06BEM MOATOTOBIEHHON MPOGKI, 3 KOTOPOH
oTOWpaeTCs ATMKBOTA JJIA BBIMOJHEHHS TPOLEAYPHl pasmenieHus GopM Ha
HOHOOOMEHHHKAX W BOJLTAMIIEPOMETPUUECKIX H3MEPEHHUH, CM”

Vo - 00BEM AMKBOTHIL, oM’

11.1.3 Berumcnenust nposogar no 11.1.2 and xaxnod u3 AByX HapalielbHBIX
aHATM3MPYEMBIX MPOO; MONyYArOT COOTBETCTBEHHO 3HauYeHUs X U X.
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11.2 IIpoBepka npueMJIEMOCTH Pe3y/JIbTATOB H3MEPEHHUIA

11.2.1 IIpoBepstoT MPUEMIIEMOCTb HOMYUYEHHBIX PE3YJIbTATOB MAPALIETBHBIX

OIIpENEICHUNA

aHAM3UPyeMOi

TIPOOBL.

Pacxoxnenue

MEXIY

TIOJTy4YC€HHBIMU

pesyIbpTaTaMy JBYX Mapa/UIeNbHBIX ONpPEICICHHI aHAIM3UPYEMBIX HPOO HE MOIDKHO
IPEBBILAT TPEAeaa MOBTOPSAEMOCTH 7. 3HAUCHUE IIPEAEa IOBTOPSIEMOCTH UL ABYX
PE3YyABTATOB NapayIETIbHBIX ONPEACIEHNI TPUBEACHE! B TaOHIIE 4.

Tabmwma 4 - /lnanasoH W3MEpeHHit, 3HAUCHHS TIPEACIIOB MOBTOPAEMOCTH W KPHTHYECKOM
Pa3HOCTY PH AOBEPUTENILHOM BeposTtHOCTH P = 0,95

Jmana3on n3mepeHnit

IIpenen noBTOpsemMocTu
(alcomroTHOE 3HAUEHNE

J0IMYyCKacMOro pacxoxKacHus

Kputnuaeckas pazHocts
(mns Tpex pe3ynbTaroB

OIIpeENIeMOro e
KOMTTOHEHTA, 1y IBYyMS Pe3yJIbTaTaM: MapaIebHbIX
HapayIeNbHBIX OIIpeIENEHH i),

MT/KT N /

onpezeneHuit), CRgy, M2k
¥, Me/xe
Obumit fion
Ot 0,03 510 1,0 Bromiow. 0.23- X 0,26 - X
Cs. 1,0 10 60 BKTIOY 0,17- X 0,20 - ¥
Hoxn HEOPraHUYECCKUil

Ot 0,03 10 0,1 BKmIOW. 0,28 X 033 - x

Cz. 0,1 o 1,0 Bki04 022X 0,26 - X

Cs. 1,0 mo 60 Brimro 0,14- x 0,17 - x

Mon opraHHyecKuii
Or 0,03 10 1,0 BK/TIOW. 022 X 0,26- X
Or 1,0 no 25 sKimou 0,14- x 0,17- x

OnpeaesICHui

X - cpennee apudpmerHUecKoe 3HAUCHHE PE3YJBTATOB MAPAIIEITBHBIX

Pe3yJ’[LTaTBI CYATAKOT MPHUEMIICMBIMH TPHU BBINOJTHCHUN YCJIIOBUASA

AbcomoTHOE

X, - X,|<r
npeacina MOBTOPACMOCTH PacCUATHIBACTCA
CpCIlHeapI/I(I)MCTI/I‘ICCKOFO SHAYCHUA PE3YJIbTATOB ABYX MapaJUICIIbHBIX onpe;:[eneHnﬁ
} _ X s X,
2

3HAQ4YCHHUC

IO BBIPAXKCHUKO, MTPUBCACHHOMY B Tabnuue 4.

IIpu BBINONHEHWM JAHHOTO YCJIOBHSA

H3MEPEHNs O/ -HOHOB B aHATIM3HPYEMOii pode.

1122 Tipn

HPEBBIIICHHH

npenena

TIOBTOPSIEMOCTH  (F)

JUIA

@

3HAUEHHE -X TPHHAMAETCS 33 Pe3yJbTar

HE0OXOIMMO
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JOTIONTHATENBHO HCTIONIB30BaTh WM MOJYYHTH €II€ OJUH PE3YJIBTaT MapajuieIbHOTO
(pe3epHoro) onpeaeneHus. Ecnu mpu 5ToM pasmax (Xuax — Xmin) PE3YJIBTATOB TPEX
napajiiellbHbIX OMNPENETCHUA paBeH WM MEHbIIe KpUTH4YeCKoi pasHoctn CRgs), TO B
Ka4eCTBE OKOHYATEIILHOIO PE3YNbTaTa IPUHUMAIOT CpelHee apuMETHIECKOE 3HAUCHHE
PE3YNILTATOB TPEX NApaUIC/IbHBIX ONpeacaeHui. 3nauennsa kpurnaeckoii pasaoctn CRs)
JUISl TPEX PE3yJBTATOB NMapajuIeNbHBIX ONPECICHNI NPHBEACHEL B Tabnue 4.

Ecmn pasMax (Xmax — Xmin) Oombie CR(s), BBLICHAIOT HOPUYHHBL TOSBICHUS
HENPUEMJIEMBIX PE3YJIbTATOB NAPAUIENBHBEIX onpeneneHuii. Ilpy 3TOM mpoBOAIT
OTEPaTUBHEIA KOHTPOJIB MOBTOPAeMOCTH 1o PMI™ 76 wnu pazneny A.2 mpunokeHus A
HACTOSIIET0 JOKYMEHTA HA METOIUKY.

12 OdopmiieHne pe3yabTaToB H3MepeHuii

12.1 PesynbraTel H3MEpeHHH O(QOPMIISIOT 3amWChI0 B KypHANE. IIpU STOM
IIPUBOMAT CBEACHUS 00 aHANM3UPyeMoii Npole, YCIOBUIX U3MEPEHUI, JaTe MOMyYCHHS
pE3yNIbTATOB WM3MEPeHUH. 3ammuch B JKypHAJle YAOCTOBEPSET JIMIO, TMPOBOAUBIICE
HU3MEPEHHUSL.

12.2 Pe3ynbrar u3MepeHus (aHaIU3a) B JOKYMEHTAX, BHIAABACMBIX JlabopaTopueii,
MPEACTABIIAIOT B CJICAYIOIMX BUAAX:

( XptA), Mr/am’, P=0,95

win ( Xop = Agp ), Mr/am’, P=0,95, i yesiosam Ay <A,

rae  Xgp, — pe3ylbTar M3MEPEHHS, MOJYYCHHBIH B COOTBETCTBHH C HACTOSIIUM
JOKYMEHTOM Ha METOIMKY BHITIOJHCHHS H3MCPCHHIA,

+Ay — 3HAQUEHHUA XAapaKTEPUCTHKM TMOTPEIIHOCTH PEe3yJbTaTOB H3MEPEHUId,
YCTaHOBJICHHBIE NPH PeaIM3allii METOAMKH B TaGOpaTopuH;

+A - 3HAUCHUSI XapaKTEPUCTHKY MOTPEIIHOCTH HACTOAIICH METOAUKY BHIIOJIHEHUA
M3MEPEHMUIT, KOTOPBIE PACCYUTHIBAIOTCS O opMyre

A=0,01-3 Xy, 3)

TI€ OTHOCHTENIBHOE 3HAYEHHE TIOKa3aTels TOYHOCTH  (XapaKTepUCTUKU
MOTPEITHOCTH - §) METOAUKH TIPUBEICHO B TabmmIe 1.

IIpumeuanne: XapakTepUCTHKY NOTPEIIHOCTH PE3YNBTATOB H3MEPECHUI IpH
pea3aliyu METOJMKH B Ta0OPaTOpUN IOMYCKAETCsl YCTaHABINBATh MO GopMyse
Ap=0,84 - A @)

C TIOCNIEAYIOIMM YTOYHEHHEM MO Mepe HAKOIUIeHUs MHGpOpMaliK B Tpolecce
KOHTPOJIS CTaOMIIBHOCTH PE3YIbTATOBR M3MEPEHHii mo pasaenam 13.3 u 13.4 macrosimero
JOKYMEHTa.

13 KoHTpoJb KauecTBA Pe3yabTaTOB H3MEPEHHI NPH pea/In3aliui METOAHKH
B J1aGopaTopuu

13.1 KoHTpo.ib Ka4yecTBa Pe3y/bTaTOB H3MEPEHHIi IpU pealu3alyid METOJUKH
B JTa0OpaTOpUH MPEAYCMaTPUBAET:

- OIIEpaTHBHBIM KOHTPOJb NPOLEAYPHl aHaNU3a (HA OCHOBE OLICHKH MOTPELIHOCTH
PE3yIIBTATOB aHAJIM3A IPU Pea3alii OTACIBHO B3ATOM KOHTPOJILHON NPOLEAYPHL ),
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- KOHTpPOJTb CTaOMITEHOCTH PE3YIBTATOB  aHAJIU3a (Ha OCHOBC KOHTPOJIA

cTabmILHOCTH CPEHEKBAIPATHYECKOT0  OTKJIOHCHHMs  BHYTpMIabOpaTopHO
NPELU3UOHHOCTH, MOTPEIHOCTH, CPeIHEKBAIPATHICCKOTO OTKJIOHEHHUS
MOBTOPSIEMOCTH).

13.2 OneparnBHBI KOHTPOJIb MPOLETYPHI AHAIN3A (BHITIOIHEHKUS M3MEPEHHUA )
IIPOBOJAT:

- IPY BHEJPEHUH METOIMKH BHIMOJIHEHNS I3MEPEHUIi B Taboparopum;

- TP MOSABJICHUM (PAKTOPOB, KOTOPEIE MOTYT HOBJUATEH HA CTAOMIIBHOCTH TIpOTIecca
aHanm3a (HanpuMep, NpH CMEHE TMapTHH PEakTHBOB, TIOC/IE PEMOHTAa TpHOOpa, TpH
JUTUTETIBHOM IPOMEKYTKE BPEMEHH MEXIY aHAIU3aMU U T.1.).

OnepaTtuBHbBIl KOHTPOIb NPOLEAYPH aHANM3a TPOBOJUT CaM HCIOJHUTENL C
IETBIO TIPOBEPKH €70 TOTOBHOCTH K MTPOBEACHHIO aHan3a pabounx npoo.

OrnepaTuBHBIA KOHTPOJb MPOLEAYPhl aHaiM3a MmpoBoAaAT nmo PMIT 76 wmm no
IPUIOKEHAIO A HACTOSIIETO JOKYMEHTA HA METOAMKY.

13.3 Onnolt 3 GpopM KOHTPOJISE CTAGHILHOCTH Pe3yIbTATOB AHAIN3A SBISICTCS
KOHTPOJb CTa0WIBHOCTM pE3VJIbTaTOB aHamW3a B TpeAenax Jjaboparopun ¢
HCIIONTb30BaHUEM KOHTPOJIBHBIX KAPT, PeasI3yeMBbIit:

- NyTeM KOHTpPOJs W MOJAep)KaHWs Ha TPeOYeMOM YpPOBHE MOTPEOTHOCTH
Pe3yIbTaTOB H3MEPEHHIA,

- ImyTeM KOHTpOJIS W MOJ/IepKaHus Ha TpeOyeMOM ypOBHE BHYTPHIAOOPATOPHOM
HPEIM3HOHHOCTH,

- yTeM KOHTPOJISL U MOJJepsKaHus Ha TpeOyeMOM YPOBHE TOBTOPSIEMOCTH
PE3YIIBTATOB MAPAIIIETBHBIX OLPEICIICHUIA.

13.4 IIpoumexyppsl W NEPHOAHMYHOCTH KOHTPOJISI TOYHOCTH (KOHTPOJIS
CTa0HIBHOCTH) NOIy4YaeMBIX pE3YIBTATOB W3MEPEHHII B TIpemenax JabopaTopid
IIPOBOJAT ¢ yueToM TpeboBanuit pazaena 6 TOCT P UCO 5725-6 wim o PMI" 76.

OTBETCTBEHHOCTh 32 OPraHM3allMi0 TIPOBENECHUS KOHTPOJSA CTabWIILHOCTH
PE3YNIBTaTOB aHAMM3a BO3JAraroT HA JIMIO, OTBETCTBEHHOE 3a CUCTEMY KayecTBa B
nmadopaTopun.

13.5 IlepnogHM4HOCTL KOHTPOJS HMCHOJHUTEIEM MPOLEAYPH BbIMOJHCHHUS
U3MEPEHUH, a TAaKXKE pealu3yeMble MPOLEAyphl KOHTPOJSA CTa0MIIBHOCTH Pe3yJIbTaroB
BBINIOJIHSIEMBIX U3MEPEHMI PErTIaMEHTUPYIOT B PyKOBOACTBE IO KauecTBY JIabopaTopuu.

14 IIpoBepka NpUeMIEMOCTH Pe3yJIbTaTOB H3MepeHHit
AN ABYX JaGopatopuii
14.1 TIpoBepKy HPHEMIIEMOCTH PE3YJIBTATOB M3MEPEHHI, HONYICHHBIX B YCIOBHAX
BOCIIPOM3BOJMMOCTH (B JIBYX J1a00OpaTOpHsX), IMPOBOJAT ¢ y4eToM TpeGoBanmii 5.3.2.1
T'OCT P UCO 5725-6 00 OTHOIIECHHUIO K NPEAETy BOCIPOU3BOJMMOCTH, MPHBEACHHOMY B
Tabmune 4, WIM K KPUTHYECKOH pAa3HOCTH IS ABYX CpeaHeapr(hMETHUCCKHUX
Pe3yJILTaTOB H3MEPEHHiA B cooTBeTcTBUM ¢ 5.3.2.2 TOCT P UCO 5725-6.
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Pacxoxnenue

MEXIy Ppe3ylabTaTaMd W3MEpEHHi,

HONyYEeHHBIMA B JIBYX

7a0opaToprsx, HE MOOJDKHO IIPEBBHINIATh IIPENENa BOCIPOM3BOAMMOCTH. 3HAYCHHS
Ipesiena BOCIPOU3BOAMMOCTY IPUBEACHEI B TAOIMLE 5.
IIpy BEIOJHEHWH 3TOTO YCIOBHS NPHEMIIEMBI 00a pe3ynbrara M3MEpEeHHi, U B
Ka4eCcTBE OKOHYATETIbHOTO MOXKET OBITH HCIIONB30BAHO KX O0IIee cpeHee 3HAYCHHE.
le/l MNPEBLILICHUNA MIpEAciaIa BOCIPOU3BOAUMOCTA MOTYT OBITE HCITOJTIE30BAHEI
METOBI OLEHKH ITPUEMIICMOCTH PE3YJIbTATOB M3MepeHuil cornacHo pazaena 5 TOCT P

HCO 5725-6.

Tabnuna 5 — JlnanazoH u3MepeHnii, 3Ha4€HNS MPeIeNia BOCIIPOU3BOAUMOCTY TIPH

JIOBEPUTENEHOM BeposTHOCTH P=0,95.

Jlvana3oH u3MepeHuH
OIPENENAEMOrO KOMIIOHEHTA,

ﬂpeﬂen BOCIIPDOM3BOOUMOCTH ,

R, Mr/Kr
MT/KT
O6uuii iop
Ot 0,03 mo 1,0 BxJTFOU. 030- X
Cs. 1,0 no 60 Bxito4 022- X
Hoa HeopraHuyeckuit
Ot 0,03 10 0,1 BKITFOU. 0,39- X
Cs. 0,1 mo 1,0 Bxtrou. 028 X
Cg. 1,0 mo 60 BrTrOH. 017 X
Hon opranndeckuit
Ot 0,03 mo 1,0 BrJIEOU. 0,30- X
Cs. 1,0 10 25 BrIHOY. 022- X

pasHbIX JlabopaTopusax

X - cpennee apuhMETHISCKOE 3HAUCHHE PE3YIETATOB U3MEPEHMIT, MONYYEHHBIX B

14.2

npoBomat B cootsercTeum ¢ 5.3.3 TOCT P UCO 5725-6.

Paspenienne MPOTMBOPEYMI MEXKAY pe3yibTaTaMi ABYX Jaboparopuit
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IIPUIO’KEHHE A
Anzopummsl OnepamueHoO20 KOHMPONA NPOUEOYPbl AHAUA

A.1 Obwue nonoxcenusn
A.1.1 OnepaTUBHEI! KOHTPOJIb IPOIIEAYPHI aHATHN3a OCYIIECTBIISET
HETOCPEACTBEHHO UCTIONHUTENL HA OCHOBE MH(OPMALIHH, TTOYYaeMOi MpH peau3aun
OTJENTEHO B3ATOW KOHTPOIBHOH MPOLEAYPEI ¢ UCIIOIBE30BAHUEM CPEACTB KOHTPOJIA.
A.1.2 Ponb cpeCTB KOHTPOJISL BEIIOJHSIOT:
— o6pazuel gt koHTpodis (AC mo PMI™ 60-2003 [12]);
— paboune npoOsl ¢ U3BECTHON 100ABKOH ONIPEAEIIEMOro KOMIIOHEHTA,
— pabouuie mpoObl CTAOUIBHOTO COCTABA.
A.1.3 CxeMa orepaTiBHOrO KOHTPOJLS TPOLEAYPBI AHANIM3A IIPEAYCMATPUBACT:
— peau3auo KOHTPOIBHOH NPOLETypHI;
— PacyerT pe3ysibTara KOHTPOJIBHOK IIPOLEAYPHI;
— pacueT HOpMaTUBa KOHTPOJIS,
— CPaBHEHUE PE3YJITAaTa KOHTPOJIBHOM! IIpOLeyphbl C HOPMATHBOM KOHTPOJIS;
— MIPUHATHE PEILCHUS MO Pe3yJIbTaTaM KOHTPOIIS.

A.2 Anzopumm onepamueHozo KOHMPONs ROSMOPAEMOCINU PE3YTbMaAmoe
KOHMPObHBIX U3MEPeHUTL

A.2.1 Ionmy4aroT ABa pe3ybTara NapalieibHbIX ONpPEACNIEHHI JIFo0oro cpeicTBa
KOHTpoJIs (1o A.1.2).

A.2.2 PeannzyroT cxeMy KOHTpOJIs moBTOpseMocTH (1o A.1.3), monydas 1Ba pe3yJibrara
HapaJuleTEHBIX OHpEAeNICHH. Pe3ylbTaT KOHTPONIBHOI MPOLECAYPhI paBeH

e =X - x| (A1)
HopmaTrs KOHTPOINS MOBTOPSAEMOCTH PaBeH MpeJielly IOBTOPSEMOCTH 7 npu n=2,
3HAYCHUE KOTOPOro NIPUBEAEHO B TabmuIie 4.
IIposepsror ycnoBue

e Sr . (A2)

A.2.3 Ecnm ycnoBre (A.2) BRINOJNHSETCA, TO PACCUATHIBAIOT PE3YIIBTAT KOHTPOJIBHOM
HPOLEAYPHL AHAIN3A KaK cpeiHee apu(pMeTHIECKoe U3 Pe3yJIbTaTOR JBYX MApaUIebHBIX
OIPEAEITICHUMN.

Ecmu ¥x > 7, TO IeNaroT HOBTOPHYIO KOHTPOJIBHYIO IIPOLIEAYPY, TOJIyYas 3aHOBO
JiBa pe3ysbTaTa napauielIbHbIX ONpEaeICHHUI.
IIpr NOBTOPHOM NPEBHINIEHAN TIPEAEIIA TOBTOPAEMOCTH NPOLIEAYPY aHATH3A
OPEKPALIAOT U BLIACHAIOT IPUYUHBL, IPUBOSIIME K HEYIOBJIETBOPUATEIHHBIM
pe3yJbTaram.

A.3 Anzopumm oOnepamuenH020 KOHMPONAA RPOUEdyYPbl AHAIU3A 8 YCAOBUAX
SHYmpUa0opamoproil nPeYU3UOHHOCMU
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A.3.1 Obpasznamu [yis BBITOJIHEHUS JAHHOM MIPOTIEAYPhI SBIIAIOTCS CPEICTBA KOHTPOJIS
1o A.1.2. O6veM oToOpaHHOH MPOOE! IS KOHTPOII AODKEH COOTBETCTBOBATh
yIBOCHHOMY 00BEMY (MACCHI), HEOOXOMUMOMY TS MPOBEACHNSA H3MEPCHMIA.
OtobpanHEIi 00beM (Macca) AeNIAT Ha JBE YaCTH M aHAJM3UPYIOT B COOTBETCTBHH C
TpeOOBAHMAMH HACTOSIIIETO CTAHIAPTA B YCIOBHUAX BHYTPHIIAO0pAaTOPHOI
NPEMU3NOHHOCTY WITH PA3IMYHEIME OIEPaTOpaMHy, FIIH B Pa3IMYHOE BPEMS WITH €
HCIONTb30BAHHEM PA3IIMYHBIX CPEACTB H3MEPEHUM U T. 1., IPH COOIOACHUH YCIOBHIH
CPOKOB XpaHeHH s Tpod. [10/y4aroT COOTBETCTBEHHO X, M X, , MI/KT HUTH MT/IM .

A.3.2 PaccUuTHIBAIOT PE3YJILTAT KOHTPOJIBHOM MPOIEYPhI

Ry = ‘Xl —ﬂ (A3)
PaccunThIBalOT WK YCTaHABIMBAIOT HOPMATHB KOHTPOJIS BHYTPUJIA00paTOpHOit
NPECUU3UOHHOCTH
R; =084-R, (A4)

rue R — 3HaYeHue mpeAena BOCIPOU3BOAMMOCTH, IPUBEIEHHOE B Tabnuue 5, X —
cpennee apudMeTHIecKoe 3HAYCHIE PE3YIBTATOB, HOMYUCHHBIX B YCIIOBUAX
BHYTPHIa00paTOPHOH (IIPOMEKYTOUHO}) MPEHU3NOHHOCTH.

A.3.3 Pe3ynbTaThl, MONYUEHHBIE B YCIOBUSIX BHYTPHIA00PaTOPHOI MPeL3HOHHOCTH
(X,,X, ), CUNTAIOT yIOBJICTBOPUTENBHEIMU IIPH YCITOBUH

Ry <R (A5)

A.3.4 TIpu BEIONHEHUH yci10Bus (A.5) obIIee cpeauee apHPMETHIECKOE X
[IPEACTABIIAIOT B KAUECTBE PE3yIbTaTa KOHTPOJIBHON MPOLIETYPHI.

ITpu HEBBITOTHEHNH YCIIOBUS (A.5) N3MEPEHHUS TOBTOPSIOT.

ITpu TOBTOPHOM HEBBITIOJHEHUH YCAOBHS (A.5) BBISICHSIOT IPHYMHBL, IPUBOASALINE K
HEYAOBIETBOPUTENBHEIM PE3YJIbTATaM, U YCTPAHSIOT HX.

A.4 ATTOpPHTM KOHTPOJISI IPOLEAYPbI BHIIOJIHEHHS] H3MEPEHHH ¢ HCI0/Ib30BAHHEM
MeToAa K06aBoK

A.4.1 KOHTPOIb UCTIONHUTEIEM MPOLEAYPEL BBINOIHEHUS U3MEPEHUH POBOAST IIyTEM
CPaBHEHUS PE3yJbTaTa OTACIBHO B3STON KOHTPOIBHOM Iponenypsl Kk ¢ HopMaTuBoM
KoHTpos K.

A.4.2 Pe3ynbTaT KOHTPOIBHOH npoueayprl Kk paccunThBaroT o Gopmyne:

Ky =[x —Y—c‘, re (A.6)

X — pe3ymnbTaT KOHTPOIBHOTO H3MEPEHHS MACCOBOI KOHIIEHTPAIIMH KOMIIOHEHTA B
mpo0e ¢ U3BECTHOM 100aBKO# — cpenHee apu)METHUECKOE IBYX PE3yJIbTATOB
HapaJulebHbIX ONPEACICHU, PACXOKACHIE MEXTY KOTOPHIME HE MTPEBHIACT TIPEAe/a
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TIOBTOPSIEMOCTH 7. 3HAUCHUE ¥ IPUBEACHO B TabuIe 4.

X — pe3ysibTar KOHTPOJIBLHOIO M3MEPEHISI MACCOBOI KOHIIEHTPAIMY KOMITOHEHTA B
npobe 6e3 1o6aBkK — cpefiHee apuPMETHIECKOe BYX PE3Y/IbTATOB MAPAUICITBHEIX
OTIpeIeNeHNIA, PACXOKICHAE MEXKITY KOTOPHIMHU HE TIPEBLILIAET MPEIeNa MOBTOPIEMOCTH
7

C — BenmMunHAa TOOABKH.

ITpumeuanue. Benuunna 1o06aBKku JOJDKHA COCTaBNIATH 0T 50 10 150 % oT Maccoroit
KOHIIEHTPALMK KOMIIOHEHTA B Tpode 6e3 100aBKu.

Ad43 Hopwmarus oneparusHoro koutposist Ko paccautbiBatot mo popmyne

Ky = \/ (Aﬂyf )2 +(A 5 )2

aX X spavenus XapaKTEPUCTUKH MOTPEILHOCTH PE3YILTATOB H3MEPEHHIA,
YCTaHOBJICHHBIE B TAOOPATOPUH MPH PEANTU3AIMA METOMKH, COOTBETCTBYIOIIIE
MacCOBO# KOHIICHTPAIMH KOMIIOHEHTA B 1pode 6e3 100aBku 1 B pobe ¢ 1o6aBKoif
COOTBETCTBEHHO.

IIpu ycranoBieHNH Aj; MOJKHO HCIIONB30BATh PUMEUaHue B pasaene 11.2 Hacrosimero
JOKYMEHTA.

, Tae (A7)

A

A.4.4 KauecTBO KOHTPOJILHOM IIPOLIEAYPHI IPH3HAIOT YIOBIECTBOPUTEIBHBIM TPU
BBIIIOJIHEHUHU YCIOBHSL:
Kk <Kn . (A.8)

IIpu HeBbIONHEHUH YCIOBUS (A.8) SKCHEPUMEHT TIOBTOPSIOT.
ITpr NOBTOPHOM HEBBIONHEHNH YCAOBUS (A.8) BRLCHAIOT NPHYKHBI, IPHBOAAIIME K
HEY/IOBJICTBOPUTEIILHEIM PE3YJIbTATaM.

A.S Anzopumm onepamueno20 KORMPOAA NPOUEOyPbl 6bINOTHEHUA USMEPEHUTL C
UCROJIb306AHUEM 00PA3U0G O KOHMPOAA

A.5.1 Obpasuamu Ass KOHTPOJIS SBJSIOTCA padoune mpoObl aHATM3HPYEMBIX OOBEKTOB C
OTCYTCTBHEM JIAHHOTO KOMIIOHEHTA MJIM MaJIOi KOHIIEHTpayeii KOMITOHEHTA, B KOTOPHIE
BBEJIEHA TOYHAA KOHLEHTPALs HCKOMOro KOMIIOHEHTA (aTTECTOBAHHAS XapaKTePHCTHKA
— (). KommonenT koHneHTpanyi C BBOIIT B IPoOYy A0 CTaIUH MPOOOTIOATOTOBKH.

A.5.2 AIIrOpUTM TIPOBENEHNS KOHTPOJIS TOYHOCTH ¢ IPUMEHEHUEM 00pasIioB s
KOHTPOIIA COCTOUT B CPABHEHMH PE3YJIbTaTa KOHTPOJIBHO#H npoueaypsl Ky, paHOTO
Pa3HOCTH MEXKY PE3YJILTATOM KOHTPOJIBHOIO U3MEPEHNS aTTECTOBAHHOM
XapaKTEPUCTUKH B 00pasLe UL KOHTPOJISA — X W €ro aTTeCTOBAHHBIM 3HaueHHEeM — C, ©
HOPMAaTUBOM OIEPATUBHOIO KOHTPOJS TOUYHOCTH — K.
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Pe3ynbTar KOHTPONBHO#M MPOIEYPH PaBEH
Ke=[x-c]. (A.9)

Hopmatus koHTpons TouHOocTH K paccamTHIBAIOT O (hopmyie:
K=A;=084"A. (A.10)

A.5.3 TOYHOCTE KOHTPOJILHOTO U3MEPEHUS IPU3HAIOT yIOBIETBOPUTEBHOM, €CIIHU:
Kk <K. (A.11)

[Tpu HeBEIMONHEHUH YCiI0BUs (A.11) SKCIEPUMEHT MOBTOPSIOT.
IIpu NOBTOPHOM HEBBINOIHEHUY YCIIOBUS (A.11) BBIACHIIOT MPUYMHEL, TIPHBOISIIME K
HEYJO0BICTBOPUTEIBHEIM Pe3yIbTaTaM.

1IPH/IO’KEHUE B

(Hngpopmayuonnoe)
Bubmmorpadus

CCBUIOYHBIE HOPMATHUBHO-TEXHUYECKHUE JOKYMEHTbBI

[1].TY 4215-001-20694097-98 Kommneke CTA AHAIUTHYECKUI
BOJIETAMITEPOMETPHYECKUH. TeXHUTECKHUE YCIOBHS

[2] TY 9452-001-33189998-95 Jlozaropbl NUNETOUYHBIE. TEXHUYECKUE YCIOBUS

[3] TY 5.375-4261-76 Lienrpudyra OITH-8. TexHHYECKHE YCIOBAL

[4] TY 64-1.973-76 IInmup! THrenbHbIE. TEXHMUECKUE YCIOBUS

[5] TV 25-1173.103-84 AxBagucTHILIATOP CTEKJIHHBIN ABYyCcTYIeHUaThii AC/-4.
TexXHAYECKHAE YCIOBHUS

[6] TY 25-11-834-80 MarauTHas Memanka MM-5. TexHHYECKHE yCIOBHS

[71 TV 3444-003-26285789-97. Banna ynbrpazBykoBas Y3B- 10/150-TH YXJI4.
TeXHUTUECKHE YCIIOBUA

[8] TY 6-09-1181-76 bymara unankaropHast yHusepcanbHas (pH 1-10). Texnuueckne
yCIIOBHS

[9] TY 6-09-3909-88 Kanmit #omucTsiif. TeXHHYECKHE YCIOBHS

[10] TY 6-09-3678-74 Kanus xnopus oc. 4. TEXHUUECKHE yCITOBHS

[11] TV 9369-040-00493929-09 . OuTepocopbent ICT -1. Texnuueckue ycnosHsa

[12] TY 25-1173.103-84 Boaa 6umuctrmpoBaHHas. TeXHHUECKAE YCIOBHSA
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