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TOMCKHH NOJHUTEXHHWIECKUA YHUBEPCUTET
BHEJPEHYECKAS HAYYHO-NIPOHU3BOACTBEHHAS ®UPMA “IOMX”
AKKPEJHUTOBAHHASA METPOJIOTHYECKAS CIHYXBA TITY
(ATTECTAT OB AKKPEJUTAIIHH Ne POCC RU 01.00143-03 OT 24.12.01)

CBHAETEJBCTBO Ob ATTECTAITHH MBH
N 08-47/161
MeToznHka BBIMONHEHHSA H3IMEPEHHI MAcCOBOH KOHIEHTpAHH cepebpa METOLOM HHBEPCHOH-
HOH  BONLTAMNEPOMETPHH, padpaboTaHHas B TOMCKOM IIOJHTEXHHYECKOM YHHBEPCHTETE H
000 «BHIN ® «IOMX» u pernamentTHpoBaHas B MY 08-47/161 (no peectpy aKKpeAHTOBaHHO#H
MeTposiornueckolf ciryx6u: ToMCKOro monuTEXHHUECKOro YHHBEPCHTETa)

BOJbI HUTHEBBIE, IPUPOJAHBIE, MUHEPAJIbHBIE.
HHBEPCHOHHO-BOJILTAMITEPOMETPHYECKHHA METOJ
W3MEPEHHS MACCOBOH KOHIEHTPAIIMHM CEPEBPA

arrectoBaHa B cootsercTaun ¢ OCT P 8.563 (TOCT 8.010).

ATTecTallHs OCYIIECTRIIEHA MO pe3yTbTAaTaM TEOPETHYUECKOTO H 3KCIIEPHMEHTATEHOTO HCCNel0-
sanus MBU.

B pesynsrare arrecraunn MBU ycranomneno, uyro nannas MBU cooTsercTByer mpenbssnse-

MbIM K Heil METpONOrH4YeckuM TpeGOBaHMAM M 00JafaeT CNeNYIOMMMM OCHOBHEIMHM METPOIOTHYe-
CKHMH XapaKTepHCTHKaMH:

1 [lnana3onbl H3MEPEHHH, OTHOCHTENbHBIE 3HAYEHHA NoKasaTeNeH TOUHOCTH, NOBTOPAEMOCTH H BOC-
NPOH3BOAMMOCTH METOHKH IPH NOBepHTeNbHO# BeposTHOCTH P=0,95

[MokasaTens no- | [lokasarens Boc-

Haumeno- BTOPAEMOCTH | IPOH3BOIMMOCTH Moxasatens Toy-
BaHHe on- (cpennexpanparuue- (cpennexpagpay- | HOCTH (rpannizsi, B
pelense- Mluanason um;pue;m;( CKOe OTKIIOHeHHe | teckoe omiioHete | KOTOPBIX HAXOIHTCH
MOTO 216~ KOHUCHTpaluH, MI/IM [IOBTOPSEMOCTH), | BOCTDOS3BOINMO TOTPELLHOCTD Me-
MEHTa 0 oy TOMMKH),
a,(&).% cm), a,(&),A 8,%
Cepebpo | Ot 0,0005 no 0,05 Bkntoy 8 12 26




2 [lnanasoH U3MepeHuiA, 3HaYeHUa NpeaenoB NMOBTOPSEMOCTY 1 BOCMPOM3BOAMMOCTM NPU AOBEPUTENLHOM
BeposaTHocTn P=0,95

HanmeHo- Mpefen nosTopsaemo-  lNpefen BOCMPOU3BO-
B:ZTI;:NT(;- [L1anasoH U3MepseMbIX KOH- CTU (4NA ABYX pes3ynb-  AuMOCTM (4Nn5 ABYX
peq LeHTpaUii, Mr/am3 TaToB napannenvablx pe3yanaTovB nsmepe-
ro anemeH- onpegeneHuni), HWiA),
Ta r R
Cepebpo OT 0,0005 go 0,05 BKNtOY 0,22 X 0,34 « X

X - cpefjHee apuMeTUYeCKOe 3HaYeHNe pe3ybTaToB Napan/iefbHbIX OnpeAeneHunii MaccoBoi
KOHLIEHTpaLMM 3NeMeHTa.

X - cpefHee apuMeTUYECKOe 3HaUYeHMe pe3ynbTaToB aHanM3a, NofyUYeHHbIX B AByX nabopaTo-
pusx
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1 HASBHAYEHWE U OBJIACTb INTPUMEHEHUA

Hacroawmin aokymeHt (MY 08-47/161) ycTtaHaBnuBaeT METOAUKY Bbl-
NOJIHEHUSI M3MEPEHUII MacCOBON KOHLEHTpauumn cepebpa MeToaoM WHBEPCU-
OHHOW BonbTamnepometTpum (MB) B npobax NUTLEBBLIX, ngwlpoqulx, MUHE-
panbHbIX BOA (C 00Lweln MmuHepanusauuen He 6onee 1,0 r/aM”, ¢ cogep)xaHneM
Xnopua-moHoB He 6onee 300 MI'/,EI,M3).

MeLuaioLee BMMSHUE OpPraHNYeCcKUX BELLECTB MaTpuLbl Npobbl HA On-
peneneHue cepebpa ycTpaHaeTcsi B npoLecce npobonoAroTOBKM.

[nanasoH cogepxaHuii onpegensaeMmoro anemeHTa (cepebpa) cocras-
nsieT ot 0,0005 mr/am® 40 0,05 mMr/am’. Ecniv coaepaHue anemeHTa B npo6e
BbIXOAUT 3@ BEPXHIOID rPaHuLy AuanasoHa onpeaensieMbix CoAepXKaHuw, Ao-
nyckaetca pasbaBneHue noAaroTOBMEHHOW K U3MepeHuto npobbl MM yMEeHb-
weHne obbema npobbl. Ecnu coaepxaHue anemMeHTa BbIXOAWUT 38 HUXKHIOK
rpaHuUy AvanasoHa onpegensiemblX COAemKaHUIi, AOMYyCKaeTcs B3ATUE O0nb-
LIEN anuKBOTbI aHANU3UPYEMON NPOObI UMK YBENUYEHUE BPEMEHU AMEKTPOHA-
KOMNMneHus.

2 HOPMATUBHBbIE CCbIJIKH

B HacTosLen MeToAMKE UCNONb30BaHbI CCbINKM Ha cneayowme craHaapTbl:

FOCT 12.1.004-91 Cucrtema craHgaptoB 6e3onacHocTu Tpyaa Mloxap-
Hast 6esonacHocTb. O6wme TpeboBaHusa

FOCT 12.1.019-79 Cucrema crtaHgaptoB 6e3onacHOCTU Tpyaa. Onek-
Tpo6esonacHocTb. ObLue TpeboBaHUSI U HOMEHKNATYPa BUAOB 3aLLMUTbI

FOCT 12.4.009-83 Cucrtema craHgaptoB 6esonacHoctu Tpyaa. [lo-
»KapHasi TexHUKa Ans 3awmtbl 00bekToB. OCHOBHbIE BUAbl. Pa3melleHue n 06-
CNyXuBaHue

FOCT 1277-75 PeaktuBbl. Cepebpo a3oTHokucnoe. TexHU4Ieckue ycro-
BUSA

FOCT 1770-74 TMocyna mepHasa nabopaTtopHas cTeknsHHas. LiunuHapel,
MEH3YPKU, KONObl, NPOBUPKK. TeXHUYECKMe yCroBusi

FOCT 2156-76 PeaktuBbl. HaTpun aByyrnekucnbii. TexHuyeckue ycno-
BUSA

FOCT 4212-76 Peaktusbl. MeToAbl NPUrOTOBEHMSA PACTBOPOB ANA KO-
NOPUMETPUYECKOTO U HEDENOMETPUYECKOTO aHanu3a

FOCT 4217-77 Peaktusbl. Kanuit a30THOKUCAIN. TeXHUYECKNE YCIOBUS

FOCT 4461-77 PeaktuBbl. Kucnora asotHasa. TexHU4eckue ycrnoBus

FOCT 6709-72 Peaktusbl. Boga aucrtunnuposaHHasa. TexHU4Yeckue yc-
noeus



FOCT 9736-91 Tpubopbl anekTpuyeckue npaAmMoro npeobpasoBaHua
ANS U3MEPEHNUSI HEANEKTPUYECKMX BENNUYUH. ObLumne TexHuyeckme TpeboBaHus
N METOAbI UCTIbITAHWI

FOCT 11125-84 PeaktuBbl. Kucrnora asotHas ocobom 4uctoTbl. TexHU-
Yeckue ycrnoBus

FOCT 12026-76 bymara dunbTpoBanbHaa nabopaTtopHas. TexHude-
CKune ycrnoBums

FOCT 14919-83 3nekTponnuTbl, 3NEKTPOMAMTKA WU >KapO4Hble 9nek-
TpoLukadbl ObITOBbIE. O6LIME TEXHUYECKNE YCITOBUS

FOCT 15150-69 MawuHbl, npubopbl U ApyrMe TEXHUYECKUEe u3aenus.
McnonHeHua Ans pasnuyHbIX KNMMaTUYecKUx panoHoB. KaTteropum, ycnosus
3KCMnnyaTaummn, XpaHeHsa u TPaHCNOPTUPOBaHUSI B YacTU BO3AENCTBUSI KnMMa-
TUYECKUX PaKTOPOB BHELLHEN Cpeabl

FOCT 17435-72 JIMHelKn yepTexxHble. TeXHUYeCKne yernoBust

FOCT 17792-72 3nekTpoa CpaBHEHUS XropcepebpsHbI HACILLEHHbI
06pasyoBbIn 2-ro paspsaa

FOCT 19908-90 Twrnu, yaluku, CTakaHbl, KONObl, BOPOHKMU, NPOBUPKM U
HAKOHEYHMKM M3 NPO3PayHOro KBapueBoro crekna. Obume TexXHUYECKUe ycno-
BUSA

FOCT 20490-75 PeaktuBbl. Kanuit MapraHuOBOKMCHbIA. TexHUYeCKue
yCcrnoBus

FOCT 21400-75 Ctekno xumuko-nabopaTopHoe. TexHuueckue Tpebo-
BaHus. MeToabl UCNbITaHUIA

FOCT 23268.0-91 Boabl MuHEpanbHble NUTbEBLIE, NeYebHble, nevebHo-
CTONOBbIE M MPUPOAHLIE CTONMOBbLIE. [paBuna npueMku u MetToabl oTéopa npob

FOCT 24104-2001 Becbl nabopatopHble. ObLME TEXHUYECKUE YCIOBUS

FOCT 24481-80 Bopa nutbesasi. OT6op npob

FOCT 25336-82 TlNMocyaa u obopyaoBaHue nabopaTopHble CTEKNSAHHbIE.
Twnbl, OCHOBHbIE NAapaMeTpbl U pasmepbl

FOCT 27384-87 Boaa. Hopmbl NOrpeLHoOCTU U3MEPEHUn nokasartenemn
cocTaBa 1 CBOWCTB

FOCT 28165-89 [Mpubopbl u annapatbl NabopaTopHbie U3 CTekna. Aksa-
aneTunnatopsl. Micnaputenu. YCTaHoBKM pekTudhmkaumMoHHble. O0Lpme TexHude-
ckue TpeboBaHus

[OCT 29169-91 (MCO 648-77) lMocyaa nabopatopHass CTEKMsIHHAas.
MMneTkn ¢ 0AHON OTMETKON

FOCT 29225-91 (MCO 1775-75) Mocyaa n obopyaosanue haphoposblie
na6opaTopHble. O6wme TpeboBaHNs U METOAbI UCMbITAHUIA

FOCT 29227-91 (MCO 835/1-81) Mocyaa nabopaTtopHas CTeKNnsHHas.
MuneTkn rpagympoBaHHble. YacTtb 1. Obwme TpeboBaHus
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FOCT 29228-91 (NCO 835-2-81) [lMocyna nabopaTopHas CTEKNAHHAS.
MuneTkn rpagympoBaHHbie. YacTb 2. Munetkn rpagyMpoBaHHble 6e3 ycTaHoB-
TNIEHHOr0 BPEMEHU OXnaaHus

FOCT P NCO 5725-1-2002 To4HOCTb (NPaBUMbHOCTb U MPELU3UOH-
HOCTb) METOAOB U pesynbTaToB U3MepeHun. HYactb 1. OCHOBHbIE MOJIOXKEHUSA U
onpeaenexHus

FOCT P UCO 5725-6-2002 To4HOCTb (MPaBUMbHOCTb M MNPELIU3NOH-
HOCTb) METOAO0B W pe3ynbTaToB M3mepeHuin. Yactb 6. Mcnonb3oBaHue 3Have-
HUI TOYHOCTU Ha NpaKTUKe

3 CYLJHOCTb METOQUKH

MeToamMka aHanuM3a OCHOBaHa Ha NPOBEAEHUM  UHBEPCUMOHHO-
BonbTamnepometpuydeckux (UB) usmepenuii pactsopa npobbl nocne ee npea-
BapuTENbHOW NOAroTOBKM (PUCYHOK 1). OnekTpoakTusHou dopmon ana UB-
n3MepeHuii sienseTca cepebpo B creneHn okucneHus (1+); anekrpoHakonne-
HWe NpoBOAUTCA Ha rpaduToBOM anektpode B dopme Ag(0); aHanMTUYECKUm
CUrHamn Ha BOMbTAMMEPHOW KPUBOM MONy4aloT B pe3ynbTaTe 3neKkTpoXumuye-
ckom peakuumn Ag(0) — Ag(1+).

Mpo6onoaroToBKy NPOBOAAT BbiNapuBaHWEM U3BECTHOTO 00bema NUTbe-
BbIX, NPUPOAHBLIX U MUHEparnbHbIX BOA, NOAKUCAASA n?oﬁbl a30THOW KMCNOTOW
0,2 CM°® a30THOI KUCHOTbI KOHUEeHTpauuu 12 monb/am™) n 406aBnssi HECKONbKO
kanenb 30% nepekucu Bogopoaa npu temneparype 120 °C — 130 °C. Heopra-
HUYECKUN 0CaAO0K pacTBOPAIOT B HEOOMbLUOM OObEME KOHLEHTPUPOBAHHOW
a30THOW KMCNOTbI, 4O0ABNAIOT HECKONbKO KPUCTaNOB HUTpaTa Kanus u pas-
6aBnslT GUANCTUNNMPOBAHHOW BOAON A0 huKCcMpoBaHHOro obvema (10 CM3).
[ns aHanu3a 6epyT BCIO Npoby.

Xumuyeckasi pacmeopeHue
o6pasomia 1-«1;/?13 2; Héo2 ynapueaHue, ocadka . VB usmepeHue
PG = docyxa & pore pobb!
PucyHok 1. OcHO8Hble amanb! aHanu3a npob numeesbix 800 Ha codepxaHue
cepebpa

B anekTpoxumuyeckon siuenke m3 nonyvyeHHoro pacreopa Ag(+) Hakan-
nusaetca B suae Ag(0) Ha rpadUTOBOM 3MeKTpoae B TEYEHUE 3a1aHHOTO Bpe-
MEHMW 3nekTponu3a npu noteHuuane anekrponusa (E), paBHom MuHyc 0,5 B
OTH.X.C.3. [pouecc anekTpopactBopeHuss Ag(0) ¢ MOBEPXHOCTW 3nekTpoaa
NPOBOAAT NPU MUHEHHOM U3MEHEHUU NOTEHUMana B MOJIOXUTENbHYIO CTOPOHY
Ao noteHumana 0,8 - 1,0 B. MNMoTteHuyuan aHogHoro nuka cepebpa HaxoauTCs B
uutepsane ot 0,20 B go 0,30 B Ha doHe kucnoT u conen, He obpasyroLmx
KOMMJIEKCbl C MOHamu cepebpa.

MaccoBasa koHUeHTpauusa cepebpa B npobe onpeaensieTcss METo0M
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no6aBok atTecToBaHHbIX cMmeceii (AC) cepebpa.

4 [TPUMNCAHHbIE XAPAKTEPUCTUKU O PELLIHOCTU
N3MEPEHUN N EE COCTABIIAROLNX

4.1 MeToauka BbINOMHEHUS U3MEPEHMI MAaCCOBbIX KOHLEHTpauui ce-
peGpa B npo6ax BOA NMUTbEBbIX, NMPUPOAHBLIX, MUHEPASIbHLIX METOAOM BOJIbT-
aMmnepomeTpum obecneunBaeT NonyvyeHme pesynbTaToB M3MEPEHUI C NorpeLL-
HOCTBIO, HE MpEeBbILLAIOLLEN 3HAYEHUI, NPUBEAEHHbIX B Tabnvue 1.

Tabnuua 1 — OnanasoHbl U3MEPEHUI, OTHOCUTENbHbIE 3HAYEHUsT MOKa-
3aTenen TOYHOCTU, NOBTOPAEMOCTU U BOCMPOU3BOAUMOCTU METOAUKU NPU A0-
BEpuUTENbLHOWN BepoaTHocTU P=0,95

Mokasatens | MokasaTtenb
noBTOpSsie- BOCMpPOU3- [Noka3sa-
MOCTU BOAUMOCTU Tenb TOY-
Haumeno- (cpenHe- (cpeaHe- HoCTH
Banwe on- | AMANAIOH ua- kBaapatu- | KBaapatuye- | (rpaHuubl,
penense- MEpSEMbIX KOH- | 4€eckoe OT- CKO€ OTKMO- | B KOTOPbIX
LeHTpauun, KNOHEeHue HeHue BOC- | HaxoguTcs
MOro ane-
MeHTa mr/am nosTopsie- | npoussoau- | norpew-
MoCTH), MOCTH), HOCTb Me-
2 0 TOANKM),
o, (é‘ ) ox (5 ) 5.%
, % %
Ot 0,0005 go
Cepedpo | g o5 grnioy 8 12 %

4.2 3HayeHunA nokasatensa TOYHOCTU METOAUKU UCNONb3YIOT Npu:

- OLUEHKe AesATenbHOCTM nabopaTopuii Ha Ka4yecTBO NMPOBEAEHUA UCMbI-
TaHWW;

- OLeHKE BO3MOXXHOCTM MCMOMb30BaHUSA PE3ynbTaToB M3MEPEHU npu
peanu3auun METOAMKN BbIMONHEHNS U3MEPEHUI B KOHKPETHOM naGopaTopuu.

10



5 TPEGOBAHUA BE3OIMNMACHOCTH, OXPAHbI OKPY)!(AlOLLIEﬂ
CPE/[bI PU BbINOJIHEHUN USMEPEHUN

5.1 Ycnoeus 6e3onacHo20 npoeedeHuss pabom

5.1.1 K paGote ¢ nonsiporpad)om unu BoNbTaMnepoMeTPUHECKUM aHanm-
3aToOpPOM, HarpeBaTenbHbIMU NPUOOPaMU U XUMUYECKUMU PeakTUBaMu AOMNyc-
KaeTca nepcoHan, M3y4uBLLMIA MHCTPYKUMIO NO 9Kkcnnyatauuu npubopa, npasu-
na paboTbl C XMAMUYECKUMMW PEaKTUBAMU U XUMUYECKON NOCYAOMN.

5.1.2 Mpubop 1 Mewanka B Nnpouecce aKcnnyaTaumm AOMKHbI ObITb Ha-
[AEXHO 3a3eMIeHbI.

5.1.3 Mpu BbLINONMHEHUUM AHANUTUYECKUX M3MEPEHUIN HEeOoBXOoAUMO CO-
onogaTth TpeboBaHus TexHUKM 6e30nacHOCTU nNpu paboTe C XMMUYECKUMU pe-
aKkTuBamu.

5.1.4 OnekTpobe3onacHOCTL Npu paboTe C 3NEKTPOyCTaHOBKaMU — MO
FOCT 12.1.009.

5.1.5 MomelueHne nabopaTopum AOMKHO COOTBETCTBOBAaTL TpPebOBaHU-
AM noxxapHon 6esonacHoctn no NOCT 12.1.004 n umeTb CpeacTBa NOXapoTy-
weHua no FOCT 12.4.009.

5.2 TpeboeaHus K Keanugukayuu uUcnosHumens

K BbINOMHEHMIO M3MepeHuin u obpaboTke pe3ynbTaToB N0 AAHHOW METO-
AvKe AonycKaloT nuu, BNageoLwwmx TexHuKoi B meToaa aHanusa u n3yumsLUMX
WHCTPYKUMIO MO 3dKcnnyaTauuu nonsiporpada unu BONbLTaMnepoMeTpU4ecKoro
aHanusartopa.

5.3 Ycnoeus ebinonHeHUs usmepeHull
M3amepeHusa npoBoasiTCS B HOPMarbHbIX MabopaToOPHbIX YCIOBUSX:

e TemnepaTtypa OKpyKaloLLlero Bo3ayxa (25 +10)°C

o ATMOCepHOe aaBneHue (97 £ 10) kMa

o OTHOCUTENbHAA BNAXHOCTb 65+15) %

s YacrtoTta nepeMeHHOro Toka 50+5) Ty

e HanpsixeHue B ceTn (220+10) B
6 OTBOP U XPAHEHUWE IPObB

MeTtoa otbopa u xpaHeHus nNpod AOMKEH ObITb yka3aH B HOPMaTUBHON
AOKYMEHTauuu Ana AaHHOro Tuna naboparopui, ANs KOHKPETHbIX Lienen aHa-
nu3a, AN AaHHOTOo BUAA aHanM3nMpyemoro obbekTa.

Ons aHanu3a cnegyeT OAHOBPEMEHHO MCNOMb30BaThb [BE Mapannenb-
Hble NpoObI.

11



7 CPELJCTBA U3MEPEHWUA, BCTIOMOIATE/TbHOE
OBOPY/LJOBAHUE, TOCYHA, PEAKTUBbBI U MATEPHATIbI

Mpu NPOBEAEHUU KONMUYECTBEHHOTO XMMUYECKOTO aHanu3a NpUMEHSIIoT
crieflyloLme CpeacTBa U3MEPEHWIA, BCioMoraTteri.Hoe o06opyaoBaHue, nocyay,
matepuarnbl ¥ peakTUBbI:

7.1 Cpedcmea usmepeHruil u ecriomo2amernbHoe o6opydosaHue

7.1.1 nMMonaporpacdp (PA-2, TY-1 wunu pJpyroi) B KOMMNEKTe ¢
AByxXKoopAMHaTHbIM camonucuem [1] u undposbiM BOALTMETPOM Tuna $-203

[2]

unu BonbTamnepomMmeTpuyeckuit komnnekc CTA [3] B komnnekte ¢ IBM-
COBMECTUMbIM KOMMNbIOTEPOM (npunoxexue b).

JonyckaeTcs ucnonb3oBaTtb aApyroe obopyaoBaHue u npubopsbl, NMo3Bo-
naoLwme BOCNPOU3BOAUTE METPONOrMYEeCcKUe XapakTepUCTUKM, YKa3aHHble B
AaHHON MEeToAMKE aHanu3a.

7.1.2 3nekTpoxuMu4eckas syelika C BpalLaloWMMUCA dneKTpoaamu, B
COCTaB KOTOPOMN BXOAAT:

- MHOAUKaTOPHbIN 3NeKTPoa - rpadouToBLIN HA OCHOBE rpaduta ¢ pabouyen
nosepxHocteto 0,3 - 0,5 oM’ conpoTtusnexnuem He onee 1,0 kOm, epawaro-
wutics, CKOpoCTh BpaleHuss He meHee 1 500 — 2 000 o6/MuH;

- 3MNEeKTPOA CpPaBHEHUS - XropcepebpsHbIi C CONPOTUBIIEHMEM He Donee
3,0 kOwm.

- CMEHHble CTakaH4MKu W3 KBapLEeBOro CTekna BMECTUMOCTbIo 15 —
20 cm®;

- TpyOKka Ans noaBoAa MHEPTHOrO rasa C Lenbio yAaneHs pacTBOPEHHO-
ro KUCnopoja v nepemMeLuMBaHusi pacteopa .

7.1.3 Peayktop no NOCT 5381 ¢ maHomeTpom (250 + 1) atMm. no
FOCT 8625.

7.1.4 Becbl nabopaTopHble aHaNMTUYECKUe oOLLEero Ha3Ha4YeHUs C Hau-
OonbwmmMm npegenoMm B3sewwmBaHus 200 r, 2-ro Knacca TOYHOCTU MO
[OCT 24104.

7.1.5 [dosatopbl TNa Ar-1-50 wnu AM1-1-1000 ¢ AUCKPETHOCTLIO yCTa-
HOBKM A03 1,0 Mkn unu 3,0 MK U NOrpPeLLHOCTLIO He Bonee 5% OTH..

7.1.6 LLnaHrm nonuatuneHoBble ANSA NOABOAA rasa K siuenke.

7.1.7 TlnuTka anekTpuyeckass ¢ 3akpbiTon cnupanbio no NOCT 14919
WU APYrux Mapok.

7.1.8 MydenbHas nevb Tuna MM - 8 unu MP - 64 - 02 15 no FOCT 9736

Heobxogumbl B aHanusaTtopax, rae He npegycMoTpeHO aBToOMaTU4YeCcKoe BbliUTaHue dI)OHOBOFO
TOKa.
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UK ANeKTponeyb CONPOTUBIEHUA kamepHas nabopaTopHasi, obecneunBatoLlas
nogaepkaHne 3agaHHoro TemnepatypHoro pexuma ot 150 °C go 600 °C ¢ no-
rpeLuHocTbIo + 25 °C.

UM Komnnekc npobonoaroToBku «TeMOC-OKCNpecc» C AManasoHOM pa-
6ounx Temneparyp ot 50 °C go 650 °C ¢ norpelHocTbio £25 °C.

7.1.9 Annapat ans Guauctunnsuum BoAabl (CTeknsHHbIA) ACO-4 no
FOCT 15150 wnum [4].

7.1.10 Wunubl TurenbHble [5].

7.1.11 INunenka meputensHas no NOCT 17435.

7.2 [Mocy0da

7.2.1 Tvunetkn MepHble nabopaTopHble CTEKNsiHHble 2-T0  Kracca
TOoYyHOCTM BMecTumocTbio 0,1; 1,0; 2,0; 5,0; 10,0 cM’ no FOCT 29227.

7.2.2 TNocyna mepHaa nabopatopHas CTeKnsAHHas 2-r0 Knacca TOYHOCTU
no NOCT 1770; konbbl HanuBHble BMecTUMOcCTblo 25,0; 50,0; 100,0 CM3; um-
nuHApPbLI BMecTumocTeio 10,0 om®; npobupkn mepHble BMecTuUMocTbio 10,0;
15,0 CM3; GIOKCbI C MPUTEPTBLIMU KpbILLKamMu BMecTumMocThio 10,0 ; 20,0 oM.

7.2.3 KeapueBble CTakaH4YMKuM BMECTUMOCTbIO 15 - 20 oM’

7.2.4 MNanoyku creknsaHHble no FOCT 21400.

7.2.5 3kcukatop no FOCT 25336.

7.2.6 CMeHHble HaKOHEYHUKN K go3aTopam.

7.3 Peakmueb! u Mamepuaribl

7.3.1 ocypapcTBeHHble cTaHAaapTHble 06pasubl COCTaBa pacTBOPOB MO-
HOB cepebpa ¢ norpeLHocTbio He 6onee 1,0 % oTH. npu P = 0,95. KoHueHTpa-
UUsi 9nemeHTa B CTaHAapTHOM o6pasue AomkHa ObiTb He MeHee 0,01 I'/,ElM3.

Hangwlmep, CO 3397-86 - pactBop cepebpa C KOHUEHTpauuen
0,100 r/am’ (100 mr/om>).

7.3.2 Kucnora asotHas koHueHTpupoBaHHasa no MOCT 11125 oc.y unu
no MOCT 4461 x.u.

7.3.3 Kucnota cepHas KoHueHTpupoBaHHas no MOCT 14262 oc.4 unv no
FOCT 4204 x.u.

7.3.4 MNepokeung sogopoaa no FOCT 10929 x.u.

7.3.5 Bopga OuauctunnupoBaHHaa [6] unu AUCTUNNMPOBAHHAA no
FOCT 6709 asaxabl negerHaHHaﬂ B KBapueBbIX annapatax B MPUCYTCTBUM
cepHon kucnotol (0,5 CM™ KOHLIEHTPUMPOBAHHON CEPHOMN KUCNOThbI HA 1 am® auc-
TUNNWPOBaAHHOW BOAbI) M Kanus MapraHuosokucnoro (3 cM’ 3 %-HOro pacTBo-
pa).

7.3.6 Kanuii mapraHuoBokucnblii no FOCT 20490.

7.3.7 Kanun xnopuctbin [7].

7.3.8 Harpwii azotHokucnbi no FTOCT 4168.
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7.3.9 A3ot raszoobpasHbivi no FOCT 9293 unu apyron MHEPTHbIN ra3s (ap-
rOH, renuii) ¢ cogepxxalnem kucnopoaa He 6onee 0,03%.

7.3.10 Hatpwii ayyrnekucnbliii (coaa nuwesas) no FOCT 2156.

7.3.11 bymara nHgukatopHas yHmsepcanbHas (pH 1 - 14) [8].

7.3.12 bymara counbTpoBanbHasi no FOCT 12026 unu cunbTpbl 06€330-
NEHHble (KCUHAAY, «KKpaCHasi» UNN «3eneHasny neHTa).

7.3.13 Bymara macwrabHo-koOpAuHaATHAaS.

Bce peaktuBbl 4OMKHBI ObITb kKBanudukaumum OCYH unm X4.

8 NNOArOTOBKA K BbIlO/THEHNIO U3MEPEHUA

8.1 lNodzomoeka npubopoe k pabome
MoaroToBKY WM MpoBepKy nonsiporpacha WUnM BOJIbTAMNEPOMETPUYECKUX
aHanusatopos (CTA, AMB, TA-1, CBA-1BEM, CYJIb®AT-1-01, BOJIAH, ABA-1),
camonucua, LMpoBOro BOSIbTMETPA UMM KOMMbOTEPA NPOU3BOAST B COOTBET-
CTBUM C UHCTPYKLMEN NO IKCMyaTauunm M TEXHUYECKOMY ONUCAHUIO COOTBETCT-
ByloLLero npubopa.

8.1.1 YcTraHaBnuBaT cneayowmi pexxum pabotel npubopos

— NONAPU3YIOLLEE HAMPSHKEHNE ANt ANEKTPOHAKOMNeE-

Hus cepebpa, B Mukyc 0,50
—NoTeHLMan Havana perucTpauym BONIbTaMMepPHOM MuHyc 0,20
Kpusown, B ’
— KOHEYHOE HanpshkeHue pa3BepTku, B 0,80
— CKOPOCTb NUHENHOro U3MeHeHus noteHuuana, MB/c 50

—YyBCTBUTENbLHOCTL Npubopa Npu perncrpaumn
BOMbTamneporpaMmmsl (B 3aBUCUMOCTM OT coaep-
XXaHUA dNemeHTa B aHanuaupyemoii npobe u no-
BEPXHOCTM 3nekTpoaa), A/MM

1.10"°-5.107°

— BpeMsl ariekTponu3sa (B 3aBUCUMOCTM OT COLEPKAHUSA

60 - 180
anemeHTa B npobe), ¢

8.2 [Nodz2omoeka nabopamopHolii nocyoObi

HoBylo nabopaTopHy0 CTEKMSAHHYIO NOCYyAY, CMEHHbIE HAKOHEYHUKU [0-
3aTOpPOB, NUNETKU NMPOMbIBAIOT a30THOW KMCNOTOWM M MHOTOKpaTHO Buanctunnm-
poBaHHoOW BoAON. KBapLeBble CTakaHYNKM 4ONONHUTENbBHO NPOKMNSTUTL B pas-
GaBneHHO cepHoli Kucnote B TeveHne 5 — 10 MUH M NpoKanuTb B MydpenbHOM
neun npu Temnepartype 500 °C - 600 °C B TeueHue 5 — 10 MuH.

Mocne ncnonb30BaHWA CTaKaHYMKU MPOTUPAIOT (PUNBLTPOM C CYXOW nu-
LLieBON COoAOW C MOMOLLBLK (PUNbLTPOBANbHOM Gymaru, ononackueaioT BOAOMH,
yncTon pasbaBneHHOW Aa30THOW KUCMOTOW M GUAUCTUNNUPOBAHHOW BOAON.
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CMeHHble KBapLEBbIE CTAKaHUMKM XPaHAT 3aKPbITbIMU KanbKOW UIM B 9KCMKa-
TOpE B CyXOM BUAE.

8.3 Mpuz2omoeneHue uHOUKaMoOPHO20 3J1ekmpoda u anekmpooda
cpaeHeHus1

8.3.1 NoaroToBka UHAMKATOPHOrO rpadouToBoro anekrpoaa (M3)

FpadhuToBbIN TOPLEBON anekTpoa (I'3) usrotasnueatoT M3 NPONUTAHHOIO
pasnuuHbIMKU BeLecTBaMu rpadMToBOr0 CTEPKHA C AMaMeTpoMm pabouyei no-
BEPXHOCTN 3 MM.

8.3.1.1 [ns nonyyeHusa 'S pabo4yio NOBEPXHOCTb rpachuToOBOro anek-
Tpoaa, npeaBapuTeNibHO OTLINUGOBAHHYIO Ha hunbTpe, 06eKUPUBAIOT IMEK-
TPOXMMUYECKOW OYUCTKON. [ns STOro crakaHumk (OIOKC) C paCTBOPOM CEpHOM
KUCNOTbI KOHUeHTpauuu 0,1 Monb/AM> (okono 10 CM3) NOMELLIAIOT B 3NIEKTPONU-
TUYECKYID AYENKy, ONyCKalT B pPacTBOP WHAMKATOPHLIA 3NeKTpoa (katoa) u
3MEKTPOZ, CPABHEHUS (AHOA) M MOAKIIOYAIOT UX K COOTBETCTBYIOLLMM KneMMam
npubopa. BkniouatoT ras u nponyckaroT ero yepes pactsop B TeyeHue 60 c. 3a-
TEM NPOBOASAT KaTtogHyto (Npu noteHuymane muHyc 1,0 B) u aHogHyio (npu no-
TeHuymane 1,0 B) nonapusauumio nonepemMeHHo yepes 1 — 2 ¢ B TeyeHue 60 c.
OnonackuBatloT pabouyylo NMOBEPXHOCTb 3neKkTpoaa OGuANCTUNNMPOBAHHONW BO-
OON.

8.3.1.2 MNocne npoBeaeHua aHanu3oB D xpaHAT B cyxom Buge. lNepea
paboTtoi (B mocneayowme aHu) paboyyio NOBEPXHOCTL anekTpoaa obpabarbi-
BAalOT, Kak yka3aHo Bbiwe B 8.3.1.1.

8.3.2 MoaroToBka k paboTe anekTpoaa CpaBHEHUS

HoBbIi anekTpod CpaBHEHUS 3arnosHAKT OAHOMOMSAPHLIM PacTBOPOM
XopuAaa Kanusi, 3akpbiBaloT NPOOKOW OTBEPCTUE U BbIAEPKUBAIOT HE MEHee 2 Y
ONsl YyCTaHOBMEHUS PABHOBECHOMO 3HAY€HMs MOoTeHuuana npu nepsoM 3anors-
HeHuun. BnusHue xnopug MOHOB U3 XNOpMACEPEOPAHOro anekTpoaa CpaBHEHUA
YCTPaHSAIOT UCMONb3ys ANEKTPOA C ABOWHbLIM COEAUHEHMEM; NEPBOE NPOCTPaH-
CTBO 3anofiIHEHO OAHOMONSIPHLIM PAcTBOPOM Xflopuaa Kanus, a BTopoe - oA-
HOMOJSAAPHbLIM PacTBOPOM HUTpaTa Kanus (pacTteop (DOHOBOrO 3MEKTPOnuUTa).
Mocne npoBeaeHNUs aHanNW3o0B 3NEKTPOA XPaHAT, NOrpy3mMB €ro B pacTBOP HUT-
pata kanus. Mepea NOrpy>XeHMeM B aHanu3upyemblii pacTBOp 3MEKTPOoA TLia-
TenbHO NPOMbIBAIOT BUAUCTUNNMPOBAHHON BOAOW.
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8.4 lMpuzomoeneHue pacmeopoe

8.4.1 OCHOBHbIM pacTBOpoM cepebpa SIBNSIETCA rOCYAapPCTBEHHBIN
cTaHagapTHolit obpasey (FCO) cocTtaBa pacTBOPOB MOHOB cepebpa ¢ aTTecTo-
BaHHbIM 3Ha4YeHUeM KoHueHTpauum 100 Mr/am>. PactBopbl cepebpa xpaHsaT B
TEMHOTE.

PekomeHayeTca ncnonb30BaTb MHCTPYKLUIO NO npumMeHenuto MCO.

8.4.2. ATTecToBaHH 3ylo cmecb cepuin AC-1, AC-2 n AC-3 ¢ coaepxaHuem
no 10,0; 5,0 u 2,5 mr/am” cepebpa COOTBETCTBEHHO rOTOBﬂT pastaBneHnsMmu
pacTBOpPOB B MepHbIX konbax BmecTtumocTtbio 25,0; 50,0 oM’ ouauctunnupo-
BaHHOW BOAON cornacHo Tabnuue 2. Mpu NOBTOPHOM NPUrOTOBIIEHUM PACTBO-
pbl CNIMBAIOT B CnieyumarnbHblii COOPHUK, KONObI HE MPOMbLIBAIOT BOAOW, @ 3anofn-
HSIIOT CBEXEMNPUroTOBMEHHbLIM PACTBOPOM TON Xe KOHLEHTpaLuu.

Tabnuua 2 - MNpuroToBneHue atTectoBaHHbIX cmecen (AC) cepebpa

KoHueHTpa-
mcxlc-)t::oro Or6upa eMbIVI O6bLem mep- ﬁ(::;ur?:;r?oa- Ko&?g?ﬁ{lée)w
pactBopa 06bEM, oM’ HOW I'IO%y,ElbI, TOBJEHHOTO pacTsopa ce-
ans npuro- cM pacteopa AC,
3 pebpa
TOBNEHUSA Mmr/aMm
AC, Mr/,ruvl3
100,0 2,5 25,0 10,0 AC-1
10,0 12,5 25,0 5,00 AC-2
10,0 12,5 50,0 2,50 AC-3

AC-1 ycroitunB B TeueHue 30 gHen, AC-2 n AC-3 yCTOMYMUB B TEUEHUU
15 AHel Npu XpaHeHUU B TEMHOTE.

8.4.4 Pabouuit pacTtBOp CEPHON KMCMOTbl KOHUeHTpauumn 0,1 Monb/am°
AN 3NEeKTPOXMMUYECKOW OYUCTKM D NpUroTOBNSIOT NyTEM pa3baBneHUs KOH-
u,eHprpoeaHHou cepHoli kucnoTel B 200 pas. [nsa atoro, B konby BMECTUMO-
cTbio 100 oM’ Hanonoawuy 3anonHEHHYI0 GMAUCTUNNUPOBAHHON BOAOW, Cne-
AyeT BHECTH 0,5 CM* KOHLIEHTPUPOBAHHOI CEPHOI KUCMOTLI, NepemMeLLaTh 1 4o-
BeCTM 06beM 40 MEeTKM BUANCTUNIIMPOBAHHOW BOJON.

8.4.5 PactBop kanusa xnopuaa koHueHtpauyuu 1,0 Monb/am®

Hasecky kanusa xnopuaa maccoi (7,46 + 0,01)r nomewyaiot B kondy o6b-
emom 100,0 cm®, pacTBOpSIOT B HEGONbLLOM KONU4ecTBe BUANCTUNNMPOBAHHON
BOAbI U AOBOAAT 06BbEM A0 METKM OUANCTUNNIMPOBAHHON BOJOMN.
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8.4.6 A30THYIO kucnoTty (mapku XY) pekomeHayeTcs neperoHsatb. Mepe-
rHaHHasa (npu Temnepatype 120 °C) a3oTHast KMCMOTa A0MKHA ObITh KOHLIEH-
Tpauuu 12 Monb/am>.

8.4.7 PacTBOp Kanusa a3oTHOKUCNOro koHueHTpauum 1,0 Monb/am>

Hasecky Kanvm asoTHokucnoro maccown (25,0 £ 0,01) r nomeLLaloT B KOJI-
6y ob6vemom 250 oM, pacTBOPAT B HEOOMNLLLOM KONUYECTBE BUANCTUNNUPO-
BaHHOW BOAbI M 4OBOAAT 0OBLEM 10 METKM BUAUCTUNIMPOBAHHON BOAOMN.

8.5 lModzomoeka npob
[ns aHanusa npo6bl OAHOBPEMEHHO MCMOML3YIOT ABE NapanmnenbHbIX
U OAHY XONOCTYIo Npo6y unu ABe napannesbHbIX U OAHY pe3epBHyto Npoby

8.5.1 lMpoby Boabl o6bemom 10,0 oM®, B3ATYIO I1MI'IeTKOVI unu gosaro-
POM, MOMELLAIOT B KBAPLIEBbIE CTAKAHMKM OﬁbeMOM 20 oM, noﬁaBnmoT no
0,1 - 0,2 cM™ KOHLEHTPUPOBaAHHON a30THOM kucnotbl U 0,05 cm nepoxcm,qa
BOAOpPOAA, ynapusawT 4O Cyxoro ocagka npu temneparype 120 °C — 130 °C
Ha MNAUTKE UM B KOMMIEKCe npobonoAroTOBKM «Temoc AKCNPECCH. nyom
0CcajoK pacTBoOpsAlOT B poHOBOM anekTponute 10,0 cm®, poGaensior 0,02 cm®
KOHLEHTPMPOBAHHON a30THOW kucnoTtel. Mpo6Ga rotoBa Kk NpOBeAEHUIO U3Me-
PEHUNA.

Ona aHanu3a ucnosnb3yloT BCIO NOATOTOBIEHHYIO Npoby unu eé anuk-
BOTY B 3aBMCMMOCTM OT KOHLUEHTpauum cepebpa.

8.5.2 MNpu aHanu3e npo6 NuTbEBLIX BOA "XONOCTYO" Npody Aenatb He
obszaTeneHo, Tak kak cepedpo Kak 3arpsisHEHUE HU B peakTuBax, HU B BOAE
He obHapyxuBaeTcs.

9.1 lpoeepka cmakaH4yukos8, pacmeopa (hoHO8020 IfTeKmponuma
u anekmpoda Ha yucmomy

9.1. 1 B npurotoBneHHbin no 8.2.1 kBapueBbli CTaKaHYMK BMECTUMOCTbIO
15— 20 ¢cm° ¢ nomombro nuneTkn BHOCAT 1,0 cm> pacTBOp HUTpaTa Kanusa KOH-
LeHTpauun 1,0 Monb/amM®, NOAKUCHEHHbIN a30THOI KUCIOTON, A0GaBASIOT GU-
AucTunnupoeaHHon soabl Ao 10 cMm®. CTakaHuuk ¢ Nnosfy4yeHHbIM pPacTBOPOM
)OHOBOr0O ANEKTPONUTa MOMELLAIOT B JMEKTPOXUMUYECKYID siveiKy. POHOBLIM
ONEKTPONMTOM  SIBMAETCA  PacTBOp  HATPaTa  HATPUA  KOHLEHTpaLum
0,1 MOJ‘Ib/}.‘J,M

9.1.2 OnyckaioT B pacTBOP MHAUKATOPHbIN anekTpoa (kaTtoad) U anekTpoa
CcpaBHEeHMA (aHoA) WM MOAKMIYUTE UX K COOTBETCTBYIOLUMM KnemMam npubopa.
YcTraHaBnuBaroT YyBCTBUTENBHOCTL NPUGOpPa, paBHYIO 110 A/mm.

9.1.3 BknoyaloT ras u nponyckatwT ero Yyepes UCMbITYyEMbI pacTBoOp B
TeyeHue 60 c.
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9.1.4 MNpoBOAAT NPOLECC INEKTPOHAKONNEHMA M3 DOHOBOTO 3MEKTPOnu-
Ta npu noteHumane muHyc 0,5 B B Teuenue 120 - 300 ¢ npu nepeMeLumBaHum
pacTBOpa UHEPTHLIM FA30M, € epawjalowumMucs anekmpodamu.

9.1.5. N0 OKOHYaHUW INEKTPOHAKOMNMEHUs OTKIIOYAIOT ra3 W nepemMeLuu-
BaHMe pacteopa U 4yepes 5 ¢ HaUMHAKT pPerncTpauuio BofbTamMneporpaMmbl B
AunanasoHe noteHyumanos ot muHyc 0,20 B go 0,80 B.

9.1.6 Ocranasnusator noteHyuman npu 0,80 - 0,9 B u nposBogar aopac-
TBOPEHWE NpUMECEl C MOBEPXHOCTM 3NEKTPoAa Npu NepeMeLumBaHum pacTBo-
pa B TeueHue 20 - 30 c.

9.1.7 Onepauyum no 9.1.5 - 9.1.6 NOBTOPAIOT TpU pasa.

9.1.8 Mpu HanM4uu Ha BoMnbTamneporpaMmme (N0 CPaBHEHUIO C OCTaTOu-
HbIM TOKOM) MWUKOB - aHaNUTUYECKUX CUTHaNoB cepebpa B 06nacTu noTeHuma-
nos ot 0,20 B go 0,30 B BbicoTOl Gonee 2 MM pacTBOp U3 CTakaH4MKa BblNu-
BaKT U CTakaHYMK NPpOMbIBalOT No 8.2.

Mpu oTCyTCTBUM HA BONbTaMNeporpaMmMe NuKoB - aHANUTUYECKUX CUrHa-
nos cepebpa, CTakaH4MK U PaCTBOPbI CYMTAIOT YUCTLIMMU.

9.2 Nposepka pabomsi '3 N0 KOHMPOJILHBLIM NPOo6am cepebpa

Mocne npurotoBneHus HoBoro 'S npoBepsiloT paboTy anekTpoga no
KOHTpOMbHbIM Npobam cepebpa.

[ns aTOro BbLINOMHAT CreaylLme onepauum:

9. 21 B npoBepeHHbIN YnCTbI pacTBOp HOHOBOIO 3MEKTponuTa obbe-
Mom 10 cm® BHOCST 0,02 cM® aTTeCTOBAHHOIO pacteopa cepebpa (AC-1) KOH-
LeHTpauumn 5,0 |v|r/;|,M3 Mony4yeHHbIN pacTBOP MMEET KOHLUEHTpauuo cepedpa,
pasHyto 0,01 MI/OM° 1 OH siBRSieTCS KOHTPONbHOW npo6oin cepebpa. MomewyaioT
CTakaHYuK C KOHTPONbHON npobon cepebpa B SNEKTPOXMMUYECKYIO SYENKy U
npoBOAAT U3MepeHus no 9.1.2 - 9.1.6, cokpaTue BpemMs 3MEKTPOHAKONMAEHUSA 40
60 c.

9.2.2 N3MepsoT BbICOTY aHanNUMTUYECKOr0 CUrHamna aHoOgHOro nuka ce-
pebpa oT ocTaTo4HOro Toka A0 BepLumHbl nuka (E, = 0,20 - 0,30 B) ¢ nomoLusto
nuHelkn. BepyT cpeaHee 3HavyeHue BEenWYKMHbI AHaANUTMYECKOro curHana us
Tpex nsmeperun (I4) .

9.2.3 B 3TOT ke pacTBOp, HAXOAALMIICA B SMEKTPOXMMUYECKON SYenke
BHOCHAT MOBTOPHO Takylo xe aobaBky atrecTtoBaHHoi cmecu (AC) pacTtBopa ce-
pebpa. MpoBoaaT usmepeHue no 9.1.2 - 9.1.6 B Tex xe ycnosusix. Monyyator
cpedHee 3HayeHuWe BEenuYMHbI aHanMTUYECKOro curHamna cepebpa ¢ gobaekon
AC (1) .
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9.2.4 PaccuuTbiBaloT KOHUeHTpauuio (X) cepebpa B KOHTPONbHOM 00-
pasue no copmyne:
ls 'CLI 'V/:l 3 3
=————— ,nonaras : Cy= 5,0 mr/am” , V= 0,02 cm”,
(|2 - I1) . VnpoSu
Viposs= 10,0 oM.

9.2.5 Ecnu nonyyeHHoe 3Ha4yeHue KOHueHTpauMM cepebpa He oTnu4yaeT-
CSl OT KOHTPONbHOro 3HayeHus, pasHoro 0,010 Mr/am’ Gonee yem Ha 30 %, TO
ycrnoBuss paboTbl COOTBETCTBYIOT HOPMaribHLIM U NPUCTYNAIOT K aHanu3y npo-
Obl.

9.2.6 Ecnu nonyvyeHHoe 3Ha4yeHue KOHUEHTpauuu cepebpa (X) oTnuya-
eTca OT KOHTponbHoro (0,010 MI'/,E|M3) Oonee, yem Ha 15 %, TOo onepauuu no
9.2.1 - 9.2.6 NOBTOPAIOT C APYrMM CTAKaHYMKOM, C APYrMM (DOHOBLIM 3MIEKTPO-
nuToMm. ECnn u B 9TOM crnyyae pacxoxaeHue pe3ynbtatoB OyaeT 3Ha4uMbIM, TO
06HOBNSIIOT NOBEPXHOCTL D N0 8.3.1.1 - 8.3.1.2.

9.3 AHanus npo6

9.3.1 CrakaHuuK, C NOArOTOBNEHHON ANs uaMepeHus npobon aHanusu-
pyemMoro o6bekTa no 8.5 noMeLatoT B 9NEKTPOXUMUYECKYIO SHENKY.

9.3.2 MNoBTOPSAOT NOCNeA0BaTENLHOCTL onepauuii no 9.1.2 - 9.1.6.

9.3.3 Ecnu BbicOTa aHanUTM4Yeckoro curHana cepebpa 6yaet MeHblue 5
MM, TO YBEMUYUBAIOT UMU YYBCTBUTENLHOCTb Npubopa, unm Bpems aneKkTpoHa-
KONMneHus.

9.3.4 MamepsiioT NMHENKON BbICOTbLI MMKOB cepebpa OT BEpLUMHbI NUKa A0
OCTaTO4YHOro TOKa (CM. PUCYHOK 2).

9.3.5 B cTakaHyuKk ¢ aHanu3MpyembiM pacTBOPOM C NMOMOLLILIO MUMETKM
unu gosaropa BHOCAT A06aBKy aTTeCTOBaHHOM CMecu cepebpa B TakoM 00be-
Me, 4Tobbl BbICOTA NMKa cepebpa Ha BOMbTaMMNEPHOW KPWUBOMW yBENMYMNachb
NPUMEPHO B AiBa pa3a Mo CPaBHEHWIO C NePBOHAYarnbHON.

[o6aBky cneayeT BHOCUTL B ManoM oobeme (He 6onee 0,2 cm ) YTOObI
npeaoTBpaTuTbh M3MeHeHne obbeMa aHanuaupyemon npobbl. PekomeHayemble
nobaskn AC M3BECTHOI KOHLEHTpauumn npuseaeHsbl B Tabnuue 3.

Tabnuua 3 - PekomeHayemble yCnoBus aHanu3a npo6 BoA4 nNpu pasnuy-
HOM coaepxaHum cepebpa

ConepxaHue Ag, mr/am° 0,0005 -0,0025 |0,0025-0,01 | 0,01 — 0,05
Bpems anekrponusa, ¢ 300 - 180 180 — 120 120 — 60
KOHLI,eHTpaL\IgH AC ana po- 250 2,50 - 5,0 10,0

6aBku, Mr/gm

PeKomeH,u,yeMbm obbem ao- 0,01 0,01-002 0,01-005
6aBku AC, cm>
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9.3.6 MpoBOAAT HAKONMEHME M PErnMcTpauuio BOoSbTaMneporpamm ala-
nm3mpyemon npobbl ¢ BBeaeHHoON agobaskon AC cepebpa no 9.1.4 - 9.1.6 Tpu
pasa (T.e. B TEX XKe YCMOBUSIX, YTO U aHanNM3MpyemMoii npo6bl).

9.3.7 W3mepsl0T BbICOTbI NMUKOB cepebpa B npobe ¢ gobaekon AC no
9.2.2.

9.3.8 Ecnu B npo6e coaepxutca 6onbLLOe KONMYecTBo cepedpa, To nu-
ku cepebpa uckaxaioTcsa. B aToM cnyvae ymeHbLiaioT B 2 - 3 pa3a 06beM aHa-
nm3aupyemoin npobbl  unuM anukeoTy MOArOTOBMEHHOW npobbl. B nocnegHem
crnyyae B CTakaHYMK BHOCAT (POH, MPOBEPSAIOT HA YUCTOTY U B pacTBop hoHa
BHOCAT U3MEPEHHYIO anuKBOTY NOArOTOBMNEHHO NPOOLI, a 3aTeM NPOBOAAT U3-
MepeHus no 9.3.1 - 9.3.8.

9.3.9 BbInuBalT COAEMKMMOE CTaKaHumKa.

9.3.10 MNpoMbIBalOT CTakaH4MK GMAUCTUNNUMPOBAHHOW BOAON ¢ aobas-
nenue 0,1 cm® a30THOI KUCHOTI.

9.3.11 Onepauun no 9.3.1 - 9.3.8 npoBOAAT ANA KaXAOW M3 ABYX na-
pannenbHbIX aHanuanpyembix Npod v Ans pe3epBHON UM XOMNOCTOW NpobGbl B
OAMHAKOBBIX YCMOBUSX.

Mpu BbLINOMHEHWM aHanu3a Mo HacTosALEN METOAMKE PEKOMEHAYETCs
BeAeHue 3anucen ycrnoBui aHanusa B paboyem XXypHane W perucrpaums
BONbTamneporpaMMbl Ha FNEHTEe camonucua C ykasaHuem npoObl M YCNOBWIA
aHanusa cornacHo tabnuue 4.

Tabnuua 4 - PekomeHayemas popma 3anucu pesynbTaTtoB U3MEPEHUI
npu aHanuse npod

emas npoba ( BgTBM_ Onpepe- | ka anemeHTa | [lobaBka AC HOCNe f10-
(xapakTepu- TeJ}IleOCTb nsemMbli B npobe, (Va, CM3, GaBKH 20
CTUKa, Ho- ! 3NeMeHT MM, Unu Cpos, Mr/,qM3 !
Mep, gata...) BpeMs anek- Toka , A MM, UINK TOK,
Tporusa) A

10 BbIYUCIIEHUE U OPOPMIIEHUE PE3YIIbTATOB AHAJIN3A

Mpu ncnonb3oBaHUM BONMLTAMNEPOMETPUYECKOTO aHanmusaTtopa B KOM-
nnekTe ¢ KOMMNbOTEPOM perncrpauuio u o6paboTky pe3ynbTaToB U3MEPEHUi
aHanUTUYECKNX CUTHAMNOB M pac4eT MacCOBbIX KOHLIEHTPAaLUWI SneMeHTa B nNpo-
be (Mr/p,M3) BbINOMHSIET cuctema cbopa n 06paboTkn faHHbIX aHanu3aTopa.

Mpu ucnonb3oBaHun nonsporpacd)oB B KOMMNIEKTE C camonucuem obpa-
00TKy pe3ynbTaToOB U3MEPEHUI  aHaNMTUYECKUX CUTHamnoB onpeaensieMbix ane-
MEHTOB, pacyeT MacCOBbIX KOHLIEHTpaUuin aneMmeHTa B npobe (Mr/,uM3) npoBo-
AST crneayowmM 06pasom:
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10.1 Pacyem maccoeoll KOHUYeHmpayuu anemeHma e npobe

10.1.1 na onpeaensemoro anieMeHTa paccuuTbIBaloT cpeaHee apudgpmeTu-
yeckoe (/1) He MeHee YeMm U3 TPex 3HAYEHUI BOCMPOU3BOAUMBIX aHANMUTUYECKUX
CUrHaroB, NoMy4eHHbIX NPY PErMCTPaLMmn BONbTaMnepPorpaMM pacteopa npobbi.

Takon ke pac4eT NPOBOAAT M ANA BONMbTaMNeporpaMmm Mnpu perucTpauumn
pacTeopa aHanuaupyemoi npobbl ¢ Ao6aBkoi AC COOTBETCTBYIOLLETO 3MEMEHTa,
nony4aioT 3Ha4eHue /.

10.1.2. BbMUCNAIOT MacCOBYIO KOHLIEHTPALWMIO ONPEAENSEMOr0 SNEMEHTA
(X;) B npobe no chopmyne:
_h-CacVac V.
' (]2 - Il) : Va}z
rae: X;— cogepaHue anemeHTa B aHanuaupyemon npobe, Mr/,qM3;
Cac — KOHLUEHTpauus aTTeCTOBAHHOW CMEeCH aneMeHTa, U3 KOTOpon ae-
naetcs gobaeka Kk aHanusmpyemoii npobe, Mr/am>;
Vac — 06bem go6asku AC anemeHTa, cMe;
l; — BENMYMHA MaKCUMAINbHOTO aHOAHOrO TOKA 3rIEMEHTa, B aHanu3u-
pyemoii npo6e, A unu mw;
|, — BENMMYMHA MAKCUMArbHOrO aHOAHOIO TOKa anemeHTa B npobe ¢ ao-
BaBskoit AC, A unu mMm;
Vip — 06beM aHanuampyemon npoosi, CM3;
Vo = 036beM anukeOTbl pacTeopa npoObl, B3sTON Ansa BA usmepeHus,
cMm”.

M

10.1.3 Bblumcnenus npoeogAat no 10.1.2. ana kaxaow u3 ABYX napannenb-
HbIX aHANMU3UPYeMbIX NPOG; NONY4AOT COOTBETCTBEHHO 3HAUYEHUst X, U Xo

10.2 [poeepka npuemeMocmu pe3ysibmamoe usMepeHull

10.2.1 MpoBepsAlT NPUEMNEMOCTb NOMyYEHHbIX Pe3ynbTaToB napannenb-
HbIX onpeaeneHui. PacxoXaeHne Mexay nofydyeHHbIMU pesdynbTartamu AByX na-
pannenbHbIX aHanuMaupyeMbix Npob He AOIMKHO MPEeBbIATb Npeaena noBTopsie-
MOCTU r. 3HaYeHue npeaena noBTOPSEMOCTU ANA ABYX pe3ynbTaToB napansens-
HbIX ONpeAeneHui NpUBeAeHO B Tabnuue 5.
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Tabnuua 5 - [uanasoH usMepeHuii, 3HaYeHus1 NpeaerioB NoOBTOPSIEMOCTU

npu gOBEpPUTENbLHON BeposaTHOCTM P=0,95

Mpeaen noeTo-
pseMocTu (ans

Mpeaen noBTo-
psaemocTu (ans

Inana3soH onpeaensie- ABYX pesynbTra- HYETbIPEX pe-
OnemeHT MbIX KOHLEHTpaLui, TOB napan- 3ynbTaToB na-
mr/am nenbHbIX onpe- pannenbHbIX
aenexun), onpeaeneHui),
r P
Ot 0,0005 no 0,05 - —
Cepe6po ’ A0 022 - X 029 X

BKITHOM.

X - cpeaHee apumMeTUYECKoe 3HaYEHNE pe3ynbTaToOB napanmnenbHbIX on-
peaeneHunii MaccoBOii KOHLEHTPALMM neMeHTa

PesyanaTbl cyuTaroT npuemMnemMbiMU NPU BbIMONTHEHUK YCNOBUA
| X =Xo|<r. @

AGCONTHOE 3Ha4YeHUe npeaena NoBTOPSAEMOCTU pacCuYUTbIBAeTCa AN
cpeaHeapupMeTUYecKoro 3Ha4YeHMa pesynbTaTtoB ABYX MapannenbHbiX onpe-
nenexnn

} _ AXV1 -+ X2 (3)
2
no goopmyne
r=0,22-X . C))

Mpw BLINONHEHUM ycnoBua (2) 3Hayenne X npuHMMAaeTcs 3a pesynbTar
U3MepeHUsi MacCcoBOW KOHLIEHTpaLMmn onpeaensieMoro anemeHTa B npobe.

10.2.2 MNpu npeBbILIEHUM Npeaena NoBTOPSIEMOCTU (1) HeoBX0aMMO Ao-
NOSMHUTENbHO NOMYYUTH elle ABa pesynbTaTa napannenbHblX OnpeaeneHui.
Ecnn npu atom pasmax (Xpax — X min) PE3YNbTATOB YEThIPEX NApannenbHbIX

onpeaeneHnii paBeH UnM MeHbLLE Npeaena nosTopsieMocTu F ¥ | To B kavect-
BE OKOHYaTeNbHOro pesynbTaTa MPUHUMAIOT cpeaHee apudmeTuyeckoe 3Ha-
YeHue pesynbTaToB YEThIPEX NapannenbHbiX onpeaeneHuii. 3HaueHus npege-

na noBTOPAEMOCTU (r*) AN YeTbIpEX Pe3ynbTaToB NapannenbHblX onpeae-
NeHnin NnpuBeaeHbl B Tabnuue 5.

Ecnn pasmax (Ximax — Xmin) GonbLue r*, BbISICHAIOT MPUYKMHBLI NOSBNEHNS
HenpueMneMbiX pe3ynbTaTtoB napannenbHbIX onpeaeneHuii. Mpu aToMm NpoBOAAT
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onepaTuBHbIN KOHTPOSb nosTopsiemocTu no M 2335-2003 [10] unmu pasgeny A.2
NPUIoXEHNs A HaCTOALLIEro AOKYMEHTa Ha METOAMKY.

10.3 YucnoBoe 3HavYeHune pesynbTata U3SMEPEHUS AOIDKHO OKaHUMBATLCS
LMdpoii TOro e paspsaa, Yto U 3HauyeHue npegena noBTopseMoCTu pesynbTa-
TOB napannenbHbIX ONPEeAEeneHuil, U coaepxarb He Bonee AByX 3HayaLmx

uudp.
11 O®OPMIJIEHWNE PE3Y/IbTATOB U3MEPEHUN

11.1 PesynbTaTbl U3MEPEHUN XPaHAT B NaMmsATM KOMMNbiOoTepa (Mpu uc-
Nnonb30BaHUN KOMMbIOTEPU3IMPOBAHHOIO BOMNbTaMNEePOMETPUHECKOr0 aHanusa-
TOpa) MK O0hOPMISAIOT 3anUCbIO B XXypHane. Npu aTOM NpuBOAAT cBeaeHust 06
aHanusupyemoui npobe, ycrnoBuax M3MepeHuii, JaTte NonyyeHust pesynbrara us-
MepeHui. 3anucb B XXypHarne yaoCTOBEPSET NUL0, NPOBOAMUBLLEE U3MEPEHUS.

11.2 PesynbTat usMepeHus (aHanusa) B AOKYMEHTAX, BblgaBaemblx na-
6GopaTopuei NpeACTaBnNAIT B CNEAYOLUMX BUAAX :

X £A , wriaw®, P=0,95,
unm )_( * Aﬂ , MF/JJ,MS, P=0,95, npu ycnosuu Az < A,

roe: X — pesynbTaT M3MEPEHUs:, MOMyYeHHbI B COOTBETCTBUM C HACTOSILLMM
ZAOKYMEHTOM Ha METOAUKY BbINOSIHEHUS U3MEPEHWIA;

+ A;; — 3HAYEHUA XaPaAKTEPUCTUKM NOMPELLHOCTU PE3YNLTATOB U3MEPEHWIA,
YCTaHOBIEHHbIE NPY peanu3aumm METOANKK B nabopaTtopuu;

+ A — 3HAYEeHUs] XapaKTePUCTUKMU NOTPELUHOCTU HACTOSALLEH METOAUKU
BbINOJHEHUS U3BMEPEHWIA, KOTOPbIE PACCUUTLIBAIOTCA MO OpMyne

A=001-5- X, )
rae 8 - OTHOCUTENbHOE 3HAYEHWE NoKa3aTens TOYHOCTU (XapakTEPUCTUKK NO-
rPELHOCTU) METOAMKN, NPUBEAEHHOE B Tabnuue 1.

lMpumeyaHue: XapakTepucTMKy NOrPELLHOCTU Pe3ynbTaToB U3MEPEHUI NPU
peanusauun metTogukn B naboparopum 4onyckaeTcst yctaHasnueaTb no ¢op-
myne

A;=0,84-A 6)
C NOCneaylLwmMM YTOYHEHNEM NO MEpPEe HakonneHus nHdopmMaymMm B npouecce

KOHTpONs CTabunbHOCTU pe3ynbTaToB M3MEpPeHuit no pasgenam 12.3 n 12.4
HacTOALLEro AOKYMeHTa.
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12 KOHTPOJIb KAYECTBA PE3YJIbTATOB U3MEPEHWNA NP
PEAJIM3ALINN METOQWNKN B JIABOPATOPUUN

12.1 Konmponb kayecmea pe3ynbmamos usmepeHull Npy peanusa-
Lum METOAUKM B nabopaTropum npeaycMaTpuBaeT:

- onepaTuBHLIN KOHTPOSIb NPOLEAYPbI aHanu3a (Ha OCHOBE OLIEHKM Mo-
rPEeLUHOCTU pe3ynbTaToB aHanusa npu peanu3aummn otTaenbHO B3ATON KOH-
TPOMbHOW NPOLIEAYPbI);

- KOHTPOMb CTabuNbHOCTU Pe3ynbTaToB aHanu3a (Ha OCHOBE KOHTPONs
CTabunNbHOCTM  CpeaHEKBAAPaTUYECKOTO  OTKIIOHEHUs1 BHyTpunabopaTopHoi
NPELM3NOHHOCTU, NOrPELUHOCTU, CPEAHEKBAAPATUYECKOTO OTKIOHEHUSI MOBTO-
pAeMocCTHM).

12.2 OnepamuseHbili KOHMPOJIb Npouedypbl aHalu3a (8bINONHeHUs
u3smepeHull) npoeodsm:

- NIpY BHEAPEHUN METOAUKM BbINOSIHEHUS U3MEPEHMIT B NaGopaTopuu;

- MpW NosiBNEHUU HaKTOPOB, KOTOPLIE MOTYT MOBMMUSATL HA CTAOUMNBHOCTbL
npouecca aHanusa (Hanpumep, NPU CMEHe NapTUM PEakTMBOB, NOCIEe PEMOHTA
npu6opa, Npu ANUTENBHOM NPOMEXYTKE BPEMEHU MEXIY aHanu3amu u T.4.).

OnepaTuBHbIN KOHTPOSb Npoueaypbl aHanu3a NpoBOAUT CaM UCMOSHU-
Tenb C LEnblo NPOBEPKU €ro roTOBHOCTM K NMPOBEAEHUIO aHanu3a paboumx
npo6.

OnepaTuBHbLIN KOHTPOMb Mpoueaypbl aHanu3a npoogat no MU 2335-
2003 [9] unu No NPUNOXXEHUIO A HACTOALLErO JOKYMEHTa Ha METOAMKY.

12.3 OagHon u3 dopMm KoHmponsa cmabunbHOCMU pe3ynbmamos
aHanu3sa sIBNSETCA KOHTPOMb CTabMNbLHOCTU pe3ynbTaToOB aHanu3a B npeae-
nax nabopaTtopuu ¢ UCNOJSIb30BAHWEM KOHTPOSbHbLIX KapT, peanu3yembli

- MYTEM KOHTPOnA W nogaepxaHus Ha TpebyemoM ypOBHE MOrpeLuHOCTH
pesynbTaToB U3MEPEHWUN;

- MNyTeM KOHTPONs W noaaepxaHusi Ha TpebyemoM ypoBHe BHyTpunabo-
paTopPHO NPELIM3NOHHOCTY;

- MNyTeM KOHTPONA U NnoaaepxaHus Ha TpebyemMom ypoBHe NOBTOPSEMO-
CTW pe3ynbTaToB NapanmnenbHbIX OnpeaeneHuii.

12.4 Mpoueaypbl 1 NEPUOANYHOCTb KOHTPOMS TOYHOCTU (KOHTPONS CTa-
OUNbLHOCTM) MONy4YaeMbiX pe3ynbTaToB M3MEpPEeHWin B npeaenax nabopatopum
NpoBOAAT C y4yeTom TpeboBaHui pasgena 6 MTOCT P UCO 5725-6 unu no
MW 2335-2003.

OTBETCTBEHHOCTb 3@ OPraHu3auuio NPOBEAEHUSA KOHTpONs CcTabunbHO-
CTW pesynbTaToB aHanu3a BO3rNaBnsAOT Ha NULIO, OTBETCTBEHHOE 3a CUCTEMY
kayecTtsa B naboparopuu.
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12.5 MNepuognMYHOCTb KOHTPOMS UCMOMHUTENEM NpOLEeaypPbl BbINOMHEHUS
U3MEpEHUIA, a TaKkKe peanusyemMble Mpoueaypbl KOHTpONs CTabunbHOCTU pe-
3yNbTaToB BbIMOJIHAEMbIX U3BMEPEHUI PErNamMeHTUpyoT B PykoBOACTBE MO Ka-
YyecTBy nabopatopuu.

13 TPOBEPKA MTPUEMITEMOCTH PE3YIIbTATOB N3MEPEHUI
N5 IBYX TAGOPATOPUHN

13.1 MNpoBepky NpMEeMNEMOCTU Pe3ynbTaTOB U3MEPEHUIA, NOMYYEHHbIX B
YCNOBUAX BOCMPOU3BOAUMOCTH (B ABYX nabopatopusix, m=2), NpoBOASAT C y4e-
TOM TpeboBaHun 5.3.2.1 TOCT P MCO 5725-6 no oTHOLLUEHUIO K npeaeny BOC-
NpoM3BOAUMOCTU, NPUBEAEHHOMY B Tabnuue 5, unm K KpUTUYECKOW pasHOCTU
Ana ABYX cpeaHeapudMeTMyecknx pe3ynbTaToB USMEPEHUII B COOTBETCTBUMN C
5.3.2.2 TOCT P UCO 5725-6.

PacxoxaeHne mexay pesynbtatamu U3MEPEHWUWN, NOMYYEHHbIX B ABYX
nabopaTopusx, He AOMKHO MpPeBbILLATL NPeAena BOCNPOU3BOAUMOCTH.

Mpu BLINONHEHUW 3TOrO YCNOBUS NpuemnemMbl 06a pesynbTata usmepe-
HWA, U B Ka4Y€CTBE OKOHYATENbHOTO MOXET ObiTb WMCNOMNbL30BaHO UX 06Luee
cpefHee 3HauyeHue. 3HadeHus npegena BOCMPOU3BOAUMOCTU MPUBEAEHLI B
Tabnuue 6.

Mpu npeBbILWEeHUM Npegena BOCNPOU3BOAUMOCTU MOTYT ObiTb UCNOMb30-
BaHbl METOAbl OLEHKM NPUEMMNEMOCTU Pe3ynbTaTOB M3MEPEHWIA COrMacHO pas-
aena 5 TOCT P UCO 5725-6.

Tabnuua 6 - [lnanaszoH U3mMepeHuin, 3Ha4eHusl npeaena BOCNpPOn3Bo-
AVMOCTU NPU AOBEPUTENBLHON BEPOSATHOCTU P=0,95

HaumeHoBa- Mpepen Bocnponssognmo-
Hue onpeae- | [OvanasoH usmepsembiX KOH- | CTu (ans AByx pe3ynbTaToB
NSIEMOro LeHTpauun, mr/am® N3MepEHMUit),
aneMeHTa R
Cepe6po Ot 0,0005 no 0,05 BkrtoY 034. X
X - cpefHee apudmeTMHECKOE 3HAYEHUE Pe3ynbTaToB aHanu3a, NornydeH-
HbIX B ABYX nabopaTopusix

13.2 PaspelueHne npoTMBOPEYMIA MEXAY pedynbTaTtamu AByx nabopa-
TOpui NpoBoAAT B cooTBeTcTBUM € 5.3.3 TOCT P UCO 5725-6.
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MpunoxeHune A
AnropuTmbl onepaTMBHOIO KOHTPOSSA Npoueaypbl aHanusa

A.1 O6bwue nonoxeHus

A.1.1 OnepaTuBHbLIA KOHTPONb NpOLUEAYpbl aHanu3a OCYLUECTBISAET He-
NoCpPEeACTBEHHO UCNONHUTENb HA OCHOBE MHAOPMAaLUK, Nony4yaemMon npu pea-
nuM3auum OTAENbHO B3SATOW KOHTPONbLHOW npoueaypbl C UCMONb30BAHMEM
CpeacTB KOHTPOrA.

A.1.2 Ponb CpeacCTB KOHTPOSSA BbIMOMHAIOT:

- o6pasupbl ans koHtponsa (FCO npupoaHbix Bog unu AC no MU 2334-
2002 [10]);

- pabouue npobbl C 3BECTHON A0OABKOIN ONpeAensieMoro afIeMeHTa;

- paboune npobbl CTabUNLHOrO COCTaBa.

A.1.3 Cxema onepaTuBHOrO KOHTPONA Mpoueaypbl aHanusa npegycmar-
puBaerT:

- peanu3aumio KOHTPONBHON NPOLEAYPbI;

- pacueT pesynbTaTa KOHTPONBLHOWM NpoLeaypbl;

- pacyeT HOpMaTMBa KOHTPONS;

- CpPaBHEHMWE pesynbTarta KOHTPOSMbHOW Npoueaypbl C HOPMaTUBOM KOH-
Tpons;

- MPUHATWE peLLEHNs NO pe3ynbTaTtaMm KOHTPOrA.

A.2 Anzopumm onepamueHO20 KOHMPOA NoemopsieMocmu
pe3ynbmamoe KOHMPOJsibHbIX U3SMepPeHull

O6pasuamn ans KOHTPONsi SIBNATCA Mobble cpeacTtBa KOHTPONsi no
A1.2

A.2.1 MNony4atoT aBa pesynbTara napannenbHblX ONpeaeneHuin cpeacTt-
Ba KOHTPONSI.

A.2.2 PeanuayloT cxemy KOHTponsi noBTopsieMoctu (no A.1.3), nony4yas
[lBa pesynbTaTa napannenbHbiX onpeaerneHuii. Pe3ynbTaT KOHTPOMbHOW Npo-
Leaypbl paBeH

re =X, = X,|. (A1)

HopmaTtus kOHTpONA NOBTOPAEMOCTU paBeH npeaeny NoBTOPAEMOCTU /[
npu n=2, 3Ha4eHne KOTOPoro nNpueeaeHo B Tabnuue 5.
[NposepsioT ycrnosue
e <r. (A.2)
A.2.3 Ecnu ycnosue (A.2) BbINOJNHAETCS, TO PaCCUUTLIBAIOT pe3ynbTar
KOHTPOMbHON MPOLEAYPbl aHanu3a kak cpegHee apudMeTMYecKoe U3 pesynb-
TaToB ABYX NapannenbHbIX onpeaeneHui.
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Ecnm 7, > I, TO fenaloT NOBTOPHYIO KOHTPOMbHYIO NpoLieaypy, nony4as

3aHOBO ABa pe3ynbTaTta napannenbHbiX ONpPeaeneHuil.

Mpu NOBTOPHOM MNpPEBLILLEHWN NPEAENa NOBTOPSEMOCTH NpoLeAYPY
aHanu3a npekpaLatoT U BbISCHSIOT NPUYUHBI, NPUBOASLLME K HEYAOBNETBOPU-
TENbHbLIM pesynbTaTtam.

A.3 Anzopumm onepamueHo20 KOHMpons npoyedypbl aHanusa e
ycnoeusix éHympunabopamopHoU npeyusuoHHocmu

A.3.1 Obpasuamu Ansi BbINOSIHEHWUA AAHHOW Npoueaypbl ABNSTCA CPeacT-
Ba KOHTpons no A.1.2. O6beM 0ToOpaHHON NPOOLI AnA KOHTPOSS AOIDKEH COOTBET-
CTBOBaTb YABOEHHOMY 00bemy, HeoOXoauMOMYy AN NPOBEAEHUS W3MEPEHWA.
Oto6paHHbIi 06beM AenAT Ha ABE YaCTU U aHANWU3MPYIOT B COOTBETCTBUM C Tpe-
GoBaHMAMM HaCTOsILLEV METOAMKM B YCIIOBUSIX BHYTPMIAbopaToOpHON NpeLyu3noH-
HOCTU WUNK PasnuyHbIMK OMePaTopamu, Unn B Pasnu4HOE BPEMS, UIN C UCMONb30-
BaHWEM pa3nUYHbIX CPEACTB U3MEPEHWUI U T.4., MPU COOMNIOAEHUN YCIOBUIA U CPO-
KOB XpaHeHusi npob.

Mony4atoT COOTBETCTBEHHO X | n X, .

A.3.2 PaccunTbiBalOT pesyrnbTaT KOHTPONbHO Npoueaypbl
Rmﬂa—&y (A3)

PaccunTbIBaOT UM YCTAHABIMBAIOT HOPMATWB KOHTPONSi BHYTpUnabopa-
TOPHOW NPELM3NOHHOCTU

R, =084-R "

rae R — 3HauyeHue npeaena BOCMPOU3BOAMMOCTY, NPUBEAEHHOE B Tabnu-
ues,

X - cpegHee apudMeTUYECKOE 3HAYEHNE Pe3ynbTaToB, NOSyYeHHbIX B YC-
NOBUAX BHYTPUNABOPATOPHON (MPOMEXYTOYHOI) NPELI3UOHHOCTI.

A.3.3 Pe3ynbTatbl, NONYYEHHbIE B YCIOBUSX BHYTPUIabopaTopHOW npewu-
3MOHHOCTU (71, Z ), CYUTAIOT YAOBNETBOPUTENBHBLIMU NPU YCIIOBUM
Ry <R;. (A5)
A.3.4 Mpu BbiNnonHeHWUK ycnosus (A.5) obLuee cpeaHee apudmeTnyeckoe

X npeacTaensaioT B KAYECTBE pe3ynbTara KOHTPONbHOW NpoLeaypsl.

Mpu HeBbINONHEHUM yCrnoBus (A.5) n3MepeHnss NOBTOPSAIOT.

Mpu NOBTOPHOM HEBbINOMHEHUA YCroBKA (A.5) BLIACHAIOT NPUYMHLI,
NpUBOAALLME K HEYAOBNETBOPUTENbHBLIM Pe3ynbTaTtaM, U YCTPAHAIOT UX.
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A.4 Anzopumm KOHMPOJI MOYHOCMU Npouedypbl 8bINONIHEeHUS
u3mepeHul ¢ ucrnonb3oeaHuem memoda dobaeok

A.4.1 O6Gpasuamu AnA BbINMONHEHUS AAHHON Npoueaypbl SABAAIOTCA pa-
6oune npobbl U paboune npobbl ¢ A06GaBKkoW anemeHTa. BenuuuHa gobaeku
AomkHa coctaenAtb oT 50 4o 150 % OT MaccoBOM KOHLEHTpauun anemeHTa B
npobe 6e3 nobaBku.

A.4.2 KoHTpOnb WCMONHMTENEM npoueaypbl BbINOMHEHUSA U3MEPEHWI
NPOBOAAT NyTEM CPaBHEHUSA pe3ynbTaTa OTAENbHO B3SATOM KOHTPOMLHOW Mpo-
ueaypol Kk ¢ HopmaTtueom koHTponsi Ka.

A.4.3 PesynbTaT KOHTPONbHON npoueaypbl Kk paccunTbiBaloT no opmy-
ne:

Ky = ‘)_(/ —)_(—c|, rae (A.B)

—/

X - pesynbTaT KOHTPONMbHOTO W3MEPEHUS! MAcCOBOW KOHLIEHTpaLyu
anemeHTa B npobe ¢ usBecTtHon aobaBkon — cpegHee apudMeTM4eckoe ABYX
pes3ynbTaToB NapannenbHbIX onpeaeneHnit, pacxoXxaeHue Mexxay KOTopbiMU He
NpeBbILIAET Npeaena NoBTopsaeMocTu r. 3HayeHue r npuseaeHo B Tabnuue 5.

X . pesynbTaT KOHTPOMbHOTO W3MEPEHUS] MAcCOBOI KOHLIEHTPaLyK
anemMeHTa B npobe 6e3 gobaBku - cpeaHee apudmMeTnyeckoe AByxX pesynbTa-
TOB NapannenbHbIX OnpeaeneHnit, pacxoXaeHne Mexay KOTOPbIMU He NpeBbl-
LuaeT npeaena noBTOPSEMOCTHU 1,

C - BenuuyuHa gobasku.

A.4.4 HopmaTue onepaTUBHOrO KOHTpona Ka paccumtbiBaioT no hopmy-
ne

2 2

Kzz =\/ Aﬂ? + Az

- ,rae (A.7)
A_ A
2X X _ 3HayeHun XxapakTepUCTUKK MOrPELLHOCTU Pe3ynbTaToB U3-
MEpEeHUI, yCTaHOBIEHHbIE B nabopaTopuu npu peanusaumm MeToAMKM, COOT-
BETCTBYIOLLME MACCOBOW KOHLEHTPALIMK anemeHTa B npobe ¢ fo6aBkoii 1 B
npo6e 6e3 fo6GaBKM COOTBETCTBEHHO.

Mpu ycTaHOBNEHUM Az MOXKHO UCMONBL30BaTh NPUMEYAHUE B pasfene
11.2 HacTOALLEro AOKyMeHTa.

A.4.5 Ka4yeCTBO KOHTPOSIbHOM NpoLeaypbl NPU3HAIOT YA0BNETBOPUTENb-
HbIM MPY BbINOSIHEHUMN YCIIOBUS:

Kk <Kn . (A.8)
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MNpu HeBbINONHEeHUK ycnosusa (A.8) aKCNEPUMEHT MOBTOPSIOT.

Mpu NOBTOPHOM HEBLINONHEHUN YcnoBua (A.8) BBLIACHAKT MNPUYMHBI,
NpuBOASLLME K HEYA0BNETBOPUTENbHbLIM pe3ynbTaTam.

A.5 Anzopumm onepamueH020 KOHMPOJia npoyedypbi
6bINMOJIHeHUST U3SMEePeHULl ¢ ucnonb3oeaHueM ob6pa3yoe 0511 KOHMPOJIs

A.5.1 Obpasuyamu Ans KOHTpons ABNsOTCA paboune npobbl aHaAnNU3u-
pyembiX OOBLEKTOB C OTCYTCTBMEM [AHHOrO 3MEMEHTa WU Marnon KOHLEeHTpa-
Lueli aneMeHTa, B KOTOpble BBEAEHA TOYHAsH KOHLEHTpaLMs UCKOMOTO 3f1eMeH-
Ta (aTTecToBaHHaa xapakrepuctuka — C). SnemeHT koHueHTpauum C BBOAAT B
npoOy go ctagun npobonoaroToBKM.

A.5.2 AnroputMm NnpoBeaeHNs KOHTPOSA TOYHOCTU C NPUMEHEHneEM 0bpas-
LIOB AJ151 KOHTPONS COCTOUT B CPABHEHUM pe3yrnbTata KOHTPONbHONM Npoueaypsl
K, paBHOro pasHoOCTU Mexay pe3ynbTaToM KOHTPONMbHOTO M3MEPEHUS aTTECTO-
BaHHOI XapakTepucTuku B oBpasLie Ans KOHTpors — X U ero aTTeCToOBaHHbIM
3Ha4yeHueM — C, C HOPMAaTUBOM ONEPATUBHOIO KOHTPONS TOYHOCTU — K.

PesynbTaT KOHTPOSIbHON NPOLEeaypbl PpaBeH
K, = |)_(7C|. (A.9)

HopmMaTuB KOHTPONsS TOYHOCTM K paccunTbIBalOT No hopmyre:
K=An=0,84-A. (A10)

A.5.3 TOYHOCTb KOHTPOSIbHOrO M3MEPEHUSA NPU3HAIOT YA0BNETBOPUTENb-
HOW, ecnu:

Kk < K. (A11)

Mpu HeBbINONHeHUK ycnosus (A.11) aKCNEPUMEHT NOBTOPSIOT.

MNpn NOBTOPHOM HeBbINONHEHUN ycnoBusa (A.11) BbIACHAIOT NPUYMHBI,
NpUBOASLLME K HEYA0BNETBOPUTENbHbLIM pesynbTaTam.
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TNMPUIIOXEHHNE B

8bINonHeHue usmeperull ¢ UCNoib308aHUeM
KOoMIIeKca aHanumu4ecKo20 eojsibmamnepomempuyecko2o CTA
€ epawarowumcs annekmpodom 0ns onpedesieHUs Maccoeoli KOHYeH-
mpauuu cepebpa
MoarotoBka UM BKMIOYEHWE aHanM3aTopa BONbTAMMNEPOMETPUYECKOTO
NpOBOAUTCA B COOTBETCTBUM C «PYKOBOACTBOM MOSIb30BaTENS».

b.1 lIpoesepka cmaKaH4YUKO8, hOHOB020 3j1IeKmposiuma u
anekmpoda Ha yucmomy

B.1.1 B I'IpI/IFOTOBJ'IeHHbIVI no 8.2.1 KBapueBbm CTaKkaH4MK BMECTUMOCTbIO
15,0 - 20,0 cM® HarmBaioT (9,0...10,0) oM’ OMaNCTUNNMPOBAHHOM BO/J,bI nobas-
nawt 1,0 CM3 a30THOM KMCMOTbI KOHUEHTpauum 1 Monb/aM° 1 0,02 cm® KOHL|EH-
TPUPOBAHHOW a30THOW KUCIOTHI.

B5.1.2 OnyckaloT B paCTBOP UHAUKATOPHLIV anekTpoa (rpadouToBbIN CBe-
YKEOTNONUPOBAHHbIN), 3MEKTPOA CPABHEHWUA, U NOAKMOYAT UX K COOTBETCT-
BYIOLLMM Knemmam npubopa.

- MHAMKATOPHbIN 3NEKTPOA - rpachuTOBLI Ha OCHOBE rpaduTa ¢ pabouei
nosepxHocTbo 0,3 - 0,5 oM conpoTtuenexmem He 6onee 1,0 kKOM, epawiaro-
wuica, ckopocTb BpaweHus He menee 1 500 — 2 000 06/mMuH;

- 3NeKTpo4 CpaBHEHUA - XNopcepebpsiHbIi C CONPOTMBIEHUEM He Bonee
3,0 KOwm.

B.1.3 N3 komaHabl BbIBOP 3arpyxatot unu cosgatot dan «Onpeaene-
Hue Ag».

HAdelikun 1 — Bk 2-Bkn. 3 -Bkn. Tun passepTku
STanbl Bpems MoTeH- YOO a3 Mew. | Crynendyatas
uman
1. MNogroTtoBka 60c 0,000 BbIkn. Bkn. Bkn. Lar—4
pactBopa Amvnnutyga -0
2. OBpaboTka Oc 0,000 | Boikn. [ B Bkn. [ 3ajepxka 1 —
pacTBopa 10
3. OBpaboTka Oc Boikn. | Brkn. Bkn. | Sadepxxa2-0
anekTpoaa Liukn 1: 0,00 3anonHexne —
20mMc 2 0,00 0
4. OumnCTKa 30c +0,800 | Bbikn. | Bk Bkn. |[loTeHupan -
aneKTpoaa 0,0
5. HakonneHie 60c 0500 | Bekn. | Bk B, | !pes=11-12
"pachuk pas3s.
6. YcrnoKoeHue 5¢ -0,200 OTKNIOYEHO
7. PasBepTka CropocTb 0,800 OTKrHo4eHO
50 MB/c
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Yueno umknos — 5

CnnaiH-pasmeTka

MHoxuTens - 1. 10™° Bolkn.
MpoussoaHas - Boikn. BbuTaHue ®OHa
Musepcns — Boikn. Bolkn.
Punstp — 20

[vana3oHbl noucka NUKOB arIeMEHTOB:
OnemeHT Ag
MoTeHunan +0,250
3oHa [+~ MB] 50

B.1.4 3anyckator komanHgy ®OH. CHuMAIOT Tpu - NATbL BONbTaMMEpO-
rpamm, NnpoBoaAT ux obpaboTky (ycpeaHeHue). Ecnu Ha BonbTaMmneporpammax
OTCYTCTBYET nuk cepebpa B oonactu 0,3 B, TO (DOHOBbIN SMEKTPONUT CHUTAEM
4ucTbiM. B NpOTMBHOM Crnyvae pacTBOPbI BbIIMBAIOT, CTAaKaHYMKM NPOMbIBAIOT U
nostopsatoT onepauuu ¢ 6.1.1 go b.1.4.

B.2 poeepka pabomsi 351eKMPo00oe 1o cmaHGapmMHoOMYy pacmeopy

cepebpa

b.2.1 Ecnu OHOBLIM  9MEKTPONMUT  YUCTbIA  HAXKUMAIOT  KHOMKY
BbIXO[, nepexoast B komaHay NMPOBA.

B.2.2 BBOAAT B CTakaH4uk C q:)OHOBbIM anekrponutoMm 0,02 oM’ craH-
faprta cepebpa koHueHTpaumen 5,0 Mr/am°. I'IonyHeHHbm pactBop sABnsercsa
KOHTpOJ‘IbHOVI npoboit ¢ coaepxanuem 0,01 M['/JJ,M npu o6beme npobbl
10,0 oM

5.2.3 Haxxumatot kHonky MYCK (neBoi KHOMKOW MbILLK), MPOBOAAT LUKI
CbEMOK BOMbTAMMEPHbIX KPUBLIX, NPOBOAAT UX 0OpaboTKy (YCpPeAHEHME) u ne-
pexoaar B komaHay JOBABKA (cM. PykoBoaACTBO nonb3oBatens)

B.2.4 BBoaAT B CTakaH4uk ¢ npoboi pobaeky cepebpa o6bemoM
0,02 cM® ¢ KOHLEeHTpaLmeit 5,0 MI/AM® 1 HaxumatoT kHonky MYCK.

B.2.5 T[Moka komnnekc NpoBOAUT M3MepeHWe 3anonHsT Tabmuuy B rpade
«KONMNMYECTBO»

Macca HaBecku 000([r]
O6bem npobbi 10,0 [oMm® ]
O6beM MuHepanu3ara 1,0 [CM3 1
O6beM anukeoTbl 1,0[cm’]
JOBABKA
OO | Comerpan
Ag 0,02 5,0
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B.2.6 Tlocne o00paboTku  BOMbTAMNEPHLIX
(«YCPEOHEHWE») cmoTpsat « COOEP>XXAHWE cepebpay.

B.2.7 Ecnu pacxoxaeHvue mexay pesynbTataMmu B siYeinkax CoCTaBnsieT
<30%, rpachuToBbLIN INEKTPOA CHMTAIOT MpUroaHbIM K pabote. lMocne 3aTtoro
NPUCTYNaIOT K U3MEPEHUIO MPOD B TaKOW >KXE NOCNEA0BATENBHOCTU.

KpuBbIX  A06aBKK

B.3. U3mepeHus npu aHanu3se npobbl Ha codepxaHue cepebpa

OAHOBPEMEHHO PEKOMEHAYETCA NMPOBOAUTL aHANU3 ABYX NapannenbHbIX
1 OZHOVI pe3epBHON NPOBbI B TPEX CTaKaHYMKaX.

B5.3.1. CtakaHuukn ¢ npoOONi, NOArOTOBIIEHHOW ANsl U3MEPEHUsI, NMOMe-
LLAIOT B SNEKTPOXUMUYECKYIO SUEIKY, ONYCKAOT NEKTPOAbl.

B.3.2. 3anyckaoT komaHay «[MPOBA» u3 konoHku «JEVNCTBUSA». 3a-
nyckatoT komaHay «MYCKy. Mocne kaxagoro Lyukna nusmepeHunit Ha 9KkpaH BbIBO-
ASTCA OovepefHble BONbTamneporpaMMbl xapakTepHoro tuna. B pesynbraTe
BbINOSIHEHUS CEPUKN U3MEPEHUI HA IKPaHE AOIMKHO ObITb MO 3-5 BoNbTamnepo-
rpamMm B KaXXAOM U3 OKOH BbIBOAA, COOTBETCTBYIOLMM a4enkam 1, 2, 3. Hesoc-
NpOn3BOAMMbIE BONbTAMMEPOrpaMMbl CreayeT UCKMIOYNTD.

B.3.3. Mocne uamepeHusi no npobe curHana «Ag» BbIXOAAT U3 MEHIO
Aencteuii no npobe u BxoaAat B MeHio "OOBABKA". 3anonHsior Tabnuuy
"KONMMYECTBO" B meHi0 gencreuii no JOBABKE.

Hanpumep:

Macca HaBecku 0,00[r]
O6bem npobbi 10,0 [cM’ ]
O6bem MuHepanusara 1,0[ceM’]
O6beM anuKBoTbI 1,0 [cMm®]
OJOBABKA
O6beM gobasku KoHueHTpauus
SnemeHt AC [ou’ ] AC [ mr/am’ ]
Ag 0,02 5,0

B5.3.4 BHOCAT C NOMOLLbLIO NMUNETKM Unu aosatopa AobaBky cTaHaapTa
cepebpa C TakuMK XKe napameTpamy B Kaxaylo siUeiiky 1 3anyckaloT u3mepeHme
no aobaeke, Haxas MYCK B meHto aericteuii no JOBABKE.

Ecnn kK 9TOMy MOMEHTY KOMNMEKC NPOBEN U3MEPEHUE U pasMeTKa Kpu-
BbIX y Bac npoBegeHa, MOXHO cpasy NOCMOTPETb pe3ynbTaTbl aHanu3a B Tab-
nuue COOEPXXAHUE (cM. «PykoBOACTBO NOMNb30BaTENSAY).

B.3.5 Tlocne 3aBepLieHWs BCEX WU3MEPEHWN, UCKIIOYEHUSI BbiNaBLUMX
KPUBbIX U YyCpEHEHUSI pe3ynbTaToB - aHanu3 nNpobbl Ha coaepxaHue cepebpa
3aBepLueH. OkoH4YaTesbHbIN pe3ynbTaTr cMOTpAT B «CoaepxaHue» U 3aHOCAT B
«APXUB»
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PucyHok 2. Bonbmamnepozpamma onpedeneHus cepebpa 8 hOHOBOM 371EK-
mponume (1), e npobe (2) u 8 npobe ¢ dobaskoii AC cepebpa (3)
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TPUJIOXXEHUE B

( lHghopmayuoHHoe )
Bubrnuoepagpus

TY 25-74.24.021-86 Camonucey, MNOA-1. TexHuyeckue ycnosus

TY 25-04-1696-75 BonbTMeTp uMdpoBoii. TEXHUYECKUE YCNOBUSA
TY 4215-001-20694097-98 Komnnekc CTA aHanuTU4eckui BOSbT-
amnepomeTpuyeckuin. TexHuieckue ycnosus

TY 25-1173.103-84 Annapat gna uauctunnauum Boabl. TexHuye-
CKue ycrnosust

TY 64-1.973-76 LLUunubl TUrenbHble. TEXHUYECKME YCOBUS

TY 6-09-2502-77 Boaa GuanctunnupoBaHHas. TexHU4eckue ycro-
BUA

TY 6-09-3678-74 Kanus xnopua oc. 4.. TEXHUYECKUE YCroBus

TY 6-09-1181-71 NHaukaTtopHasa Gymara yHusepcarnbHas

MW 2335-95 PekomeHngauus. FCU. BHYTpeHHUIA KOHTPOSb KaYecTBa
pe3ynbTaToB KONMUYECTBEHHOTO XMMUYECKOTO aHanusa

MW 2334-2002 PekomeHaauus. FTCU. Cmecu atTrecTtoBaHHble. O6-
e TpeboBaHus Kk paspaboTke



UHCTPYKUUA
8bINOSTHEHUE U3MEPEHULI C UCTOb308aHUEM
KOMIieKca aHanumu4eckozo eosibmamrepomempuyeckozo CTA
(c npoepammHbivM obecriedeHuem Windows)

Komnnekc CTA gomkeH ObITb NpeaBapuTENbHO NOArOTOBIEH K paboTe B
COOTBETCTBUU C «PyKOBOACTBOM MOMb30BATENsA» Ha [aHHbIA BOSIbTAMNEpPO-
METPUYECKUI KOMIIEKC.

Bo3mMOXHbI ABa BapMaHTa KOMMIEKTaLMMU:
1. OneKkTpoxumuyeckasa sveka (ocobon moaucukauuu) c Bpa-
WA WUMUCA 3MEKTPoJamu, B COCTaB KOTOPOW BXOASAT:

- UHAMKaTOPHLIN 3MEKTPOA - rpadpuToBbIN HA OCHOBE rpaduTa ¢ pabouen
nosepxHoctbio 0,3 - 0,5 oM m conpoTueneHmemM He 6onee
1,0 kOM, gpawaroujutics, CKOPOCTb BpaLLeHusa He meHee 1 500
— 2 000 06/MuH;

- 3NEeKTPOA CpaBHEHUS - XIOpCcepedpsHbIN C CONPOTUBNEHUEM He Gornee
3,0 kOm.

- 9NeKTPoA BCMOMOraTernbHbIi - XII0pcepedpsHbIi C CONMPOTUBIIEHUEM HE
tonee 3,0 KOM.

- CMEHHble CTaKkaH4MKM M3 KBapLIeBOrO CTekna BMECTUMOCTb 15 —
20 cm*;

- Tpybka Ans noABOAA MHEPTHOTO rasa ¢ Lenbio yaaneHusi pacTBOPEHHO-
ro Kkucriopoaa u nepeMelLnBaHus pacTeopa.

2. OrnekTpoxMMuyeckas fAuyeMka (CTaHgapTHas), B COCTaB KOTOPOM
BXOAAT:

MHAUKATOPHbIN 3NeKTpoa - rpaddUTOBLIN HA OCHOBE rpaduTta ¢ paboyen
nosepxHocTbio 0,3 - 0,5 oM m COnpoTUBNEHUEM He Bonee
1,0 kOwm.

3NEKTPOA CPaBHEHUS - XINOpcepedpsHbIN C CONPOTUBIIEHUEM He Gornee
3,0 kOwm.

3NeKTPOo4 BCNOMOraTenbHbIi - XropcepedpsiHbIi ¢ ABOWHbIM coeaum-
HeHueM (paspen 8.3.2 HacTosIlEen MeTOAuKU) C CONpOTUBIIE-
HueM He 6onee 3,0 KOM.

CMEHHble CTaKaHYMKM M3 KBApLEBOrO CTekrna BMECTUMOCTbiO 15 —
20 cm®;

- TpybKa Ana noasoaa MHEPTHOO ra3a C Lenblo yaaneHusi paCTBOPEeHHO-

ro KMcnopoaa u nepeMeLLnBaHus pacTesopa.
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[Todzomoeka k pabome snekmpoda cpagHeHUs ¢ O80LUHbLIM 3a10NHEHUEeM

BnusHue xnopud uoHos u3 xnopudcepebpsHo20 anekmpoda cpasHeHUs ycmpa-
HAoM, ucnonb3ya anekmpod c¢ 0eolHbiM coeduHeHueM. Kopryc snekmpoda Oensm
npubnusumenbHO Ha 2 paeHbiX Yacmu (1o UyeHmpy Kopryca) nomeujas eHympb CKpy-
YeHHbIll punbmp (dnurHol He 6onee 0,5 cm). [lepsoe (8epxHee) npocmpaHcmeo 3a-
NONHeHO OOHOMOINAPHbLIM PacmeopoM xnopuda Kaius, 8cCmasnsiom CKpy4YeHHylo ce-
pebpsiHHYyI0 NPo8onoKy ¢ mokornodeodoM, a emopoe (HUXHee) - OOHOMONAPHbLIM pac-
meopoM Humpama Kanus (pacmeop ¢hoHO8020 3NeKmponuma) U 3akpbiearom CKpy-
YEHHbIM QQUIBMPOM.

llocne nposedeHus aHanu3oe anekKmpold xpaHam, noepys3us e2o 8 pacmeop
Humpama kanus. Neped noepyxeHuem 6 aHaiusupyembll pacmeop 31ekmpod muja-
menbHo npombigarom buducmunnuposaHHol 80dou.

Pacteop (hOHOBOro anekTponuta - roToBAT Henoc?ep,CTBeHHo B KBap-
LEeBOM CTaKkaHyMke BMECTMMOCTbK 15-20 cM® — k 1,0 cm pacTtBopa HuTpara
Kanusa KoHueHTpauumn 1,0 MOJ'Ib/JJ,Ma, NOAKUCNEHHOTO a30THOM KUCINOTOWN, A0-
GaBnatoT duancTunnNMpoBaHHoM Boabl 4o 10 oM.

lIpoeepka cmakaH4yuKkos, pacmeopa (hOHOB020 3IfleKkmposiuma u
anekmpodoe Ha Yucmomy npu onpedesieHUU KOHYeHmpauuu cepebpa

Bbi6op unu cosgaHme napameTpoB onpeaeneHus

Ons 3arpy3ku CyLLeCTBYIOLLEN METOAMKU B FMABHOM MEHIO BbIOMpaloT
nyHkt METOAWUKA / OTKPbITb. B okHe BbiGopa chaiina BbiGupaloT Heobxo-
AUMbIii ¢paiin MeToaMKkM U HaxumaroT kHonky OTKPbITb ®AWI  (Hanpumep,
«Ag»).

Co3pgaHue HOBOM MeTOAMKM (CM. pasgen «PykoBoaCTBa nonb3oBaTte-

nsi»). B rmaBHOM MeHI0 BbIOMPAIOT NYHKT O MeTtoauka / HoBas. B okHO pe-
[aKTMpOBaHUA BBOAAT NapaMeTpbl COrfacHO METOAMKE NPOBEAEHUS KONUYecT-
BEHHOIO XMMUYECKOro aHanuaa.
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MeToavka
HavmeHoBaHune cepebpo

Tpacca Passeptka Pexum 3nemeHTbl KoOHTpoOsb

3nemMeHTbI OTHOCUTE bHBI Npeaen noBTopsiemMocTy, r, X Xapaktepuctuka norpewwHoctu, 6, X

Ag 22 2

CoXpaHAT MeToANKY: B KOMaHAE rNaBHOro MeHto «COXpaHUTb MEeTOAMKY»
WM Ha naHenun ynpasneHus (Hanpumep «OnpegeneHne cepebpa B BOAE»).



M3mepeHve dhoHa

B npurotoBneHHbI KBapLUEBbIi CTakaH4YMK BMeCTUMOCTblo 15-20 cm3c
NMOMOLLbIO NMUNETKN BHOCAT 1,0 cM3 pacTBOp HUTpaTa Kasivs KOHLEeHTpauuu
1.0 monb/AM3, NOAKUCNEHHbIA a30THOW KWCNOTOW, A06aBNAT 6GUAUCTUNNNPO-
BaHHOI BoAapkl go 10 cm3.

3anyckatoT komaHay «®OH» (cM. «PykoBOACTBO Mosib3oBaTens» pasgen
«3anyck aHanusa (poHoBOro pactsopa»). CHUMalT 5 BosibTamneporpamm.

MpoBOAAT pasMeTKy MOJyYyeHHbIX BOMbTamneporpamm (cMm. «PykoBo-
ACTBO rnosib3oBaTensa», pasfen 4.3 «Pa3meTka BOJSIbTAMMNEPHbIX 3aBUCKMMO-
cTeli»), yaaneHne «BbiNafaloLlmnx» KpuBbIx» (CM. «PyKOBOACTBO MO/Sb30BaTe-
nsa», pasgen 4.4 «O6paboTka BOJSIbTAMMEPHbIX KPUBBIX»).

Mpyv Hannunn Ha BONbTAMMEPHbIX KPUBbLIX NWKOB OMNpPefesiiemMoro Kom-
noHeHTa BbICOTOW 60see 0,1 MKA cOAepXUMOe CTakaH4MKOB BbIIMBAOT, OT-
MbIBAIOT CTakaHuukvM 1 anekTpodbl no 9.1 Tak, 4To6bl B YNCTOM (DOHE OTCYTCT-
BOBa/IM MUKN ONpPeAenisieMoro KommnoHeHTa (UM 6binn meHee 0,1 MkA). [Mo
OKOHYaHUN N3MepeHns hoHa CoAepXMNMoe CTakaHYMKOB He Bbl/IMBAIOT.

MpoBepka paGoTbl rPacdUTOBLIX 3MIEKTPOAOB MO KOHTPO/IbHON
npo6e (MeTOAOM «BBEAEHO-HANAEHO)

Mocne npurotoBneHWs Hosoro D npoeepslT paboTy anekTpoga Mo
KOHTpO/bHbLIM Npobam cepebpa.

[nsA aToro BbINOMHAKT cnefylolme onepauuu:

B npoBepeHHbIn YnCTblli pacTBOp (hOHOBOro 3anekTponuta ob6vemom 10
cm3 BHOCAT 0,02 cmM3 aTTecToBaHHOro pactesopa cepebpa (AC-1) KoHUeHTpayuuu
5.0 mr/gm3. Mony4yeHHbI pacTBOp MMeeT KOHUeHTpauuio cepebpa, pasHyto 0,01
Mr/gM31 OH SIBNSIETCS KOHTPO/ILHOWN Npo6oii cepebpa.

3anyckalT komaHay «”~  [lonydyeHue BonbTamneporpamm npoodbi».
CHumatot no 3 - 5 BonbTamneporpamMmm. [MpoBOAAT UX pasMmeTky, yaaneHue
«BblNafaloLWmnx» KpuBbIX.

V3mepeHre nNpobbl C NepBoil 4O6aBKOW. BBOAAT B Kaxaplii CTakaH-
4yuK ewe oaHy AobaBKy aTTeCTOBaHHOIO pactesopa cepebpa o6bvemom 0,02 cm3

KOHUeHTpauun 5,0 mr/gm3. 3anyckaloT komaHay « 1! MonyyeHne BonbTamne-
porpamm npo6bl ¢ f06aBKOWM». CHumatoT no 3 - 5 BosbTamneporpamm. Mpo-
BOAAT MX 06paboTKy.

Vi3mepeHrie npobbl CO BTOPOI [06aBKOW. BBOAAT B KaxAablil CTakaH-
yMK ewe oaHy AobaBKy aTTecTOBaHHOro pacTBopa cepebpa ob6vemom 0,02 cm3

KOHUeHTpauun 5,0 mr/gm3. 3anyckaloT komaHgy «  [lonyyeHue BonbTamne-
porpamm npo6bl ¢ 2-ms fo6aBkaMu». CHumaloT no 3 - 5 BosibTamnepo-
rpamm. MNpoBogAT nx 06paboTky.
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B okHe « “ [1pOCMOTpP pe3y/ibTaToB U3MEpPEeHUs CUrHasna» cMoTpsT
pe3ynbTaTbl pasMeTku 415 BCex TWNOB BOMbTamneporpaMMm BO Bcex 3-X Aueir-
Kax (nocne BTOPOI f06aBKM).

BbluMcneHme mMaccoBbiX KOHLEHTPaLMii cepebpa

B tabnuue «KONUYECTBO».A4/15 KaXAOW aKTUBHOW Auelikn ykasbliBa-
I0T: Maccy HaBecku wnn 06beM Npobbl, 06bEM MMHepanu3aTa, Nowepglmnin Ha
pacTBOpeHVe 030/IEHHOI NPo6bl, 1 06bEM a/IMKBOTHOW YacTh NMOArOTOBJIEHHOM
K aHanm3y npobbl.

HaxumarT KHOMKy «!ﬁl OKHO NpocMOTpa pe3ynbTaToB aHa/nza» B
rIaBHOM OKHE Ha NaHesnu ynpasfieHus.

B Tabnuue npeacraBfieHbl 3HAYEHUs1 MACcCOBbLIX KOHLEHTpauuii cepebpa
4N Kaxkaoi u3 napannenbHblx Npo6. HaxumaroT kHonky [[puemnemocTs], B
cnyvae, korga pesynbTaThl U3MEPEHWil napannesnbHbIX Npo6 npuememsl, Bbl-
uncnsieTca cpefHee apudMeTMUecKoe 3HauyeHue, KoTopoe MPUMHUMMAIOT 3a pe-
3ynbTaT aHanu3a.

Ons nepexoga B Tabnuuy «KoHUEHTpauus» B [TaBHOM OKHE Ha naHenw
ynpasneHus HaxumatoT kHonky OKHO NMPOCMOTpa pesy/bTaTbl aHam3a.

Ecnm pacxoxgeHusi Mexgy MNoflyYeHHbIMU U BBEAEHHbIMU KOHLEHTpa-
UMMM He npeBbiwatoT 30 %, rpaUTOBble 3MEKTPOAbl CUUTAOT NPUrOLHBIMU K
pa6oTe. B NpoTWBHOM cfiyuyae NpoBepKy rpaciuToBbIX 3/1eKTPOLOB credyeT no-
BTOPUTHL elle pas.

AHann3 noAaroTOBMEHHOW ANA aHanu3a npobbl Ha cogepxaHve
cepebpa

OfHOBPEMEHHO peKoMeHAyeTCsi NPOBOAWNTbL aHa/n3 ABYX napassiesibHbIX
1 OQHON pe3epBHOW NPO6bLI B TPEX CTakaHuYMKax.

B uncTblii KBapLUEBbI CTakaH4YMK BHOCAT pacTBOP Mpo6bl NOArOTOBEH-
HoWi mo pasgeny 8.5 «[logroToBka Npo6» HacTosAuwein meToankm o6bemom 5 -
10 cm3.

3anyckaloT komaHay « ~ [loflydyeHne Bo/sbTamneporpamm npoo6bix».
CHumaloT no 3 - 5 BonbTamMneporpamm, NPOBOAST UX pasmeTky, yaasneHue
«BbINafaoLNX» KPUBbLIX»

B cTakaHu4Mku ¢ Npo6oii ¢ MOMOLLbI MUNETKM WM go3aTopa BHOCAT f0-
6aBkn AC cepebpa B Taknx o6bemax, 4ToObl BbICOTbI MWKOB Ha BOSbTamMnepo-
rpamme yBENNYNINCH npumepHo B 2 pasa (Hanpumep
0,02 cm3aTTecToBaHHOrO pacTBopa cepebpa koHueHTpauuu 5,0 mr/gm3.

3anyckaloT komaHay « 1 [lonydyeHue BofibTamneporpamm npobbl ¢
[06aBKo». CHumaT no 3 - 5 Bo/fibTamneporpaMm. MpoBoaaT ux 06paboTKy
Takxe, Kak v npu namepeHun npoobbl.
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Mpy HeobxoAMMOCTU B CTakaHYMKM C Npoboli BBOAAT BTOpYH A06aBKYy

AC cepebpa, 3anyckalT komaHgy «JL [lonydyeHne BosibTamneporpamm
npo6bl ¢ AByMsA fobaBkamu», cHumatoT 3 -5 BofibTamneporpaMm, NpoBoasT
nx ob6paboTky.

B okHe « “ [1pOCMOTpP pes3ynbLTartoB U3MEpPEeHUs CUrHasia» cMoTpsAT
pe3ynbTaTtbl pasMeTkun Af1si BCEX TUMOB BOJSIbTAMMNEPOrpamMm BO Bcex 3-X siueii-
Kax (nocne BTopoli fob6aBku).

BbluncneHne MaccoBbIX KOHUEHTpauuii cepebpa

B Tabnuue «KO/MYeCTBO», ANA KaxAoh akTUBHOW SiUYeiKu ykasbiBatoT:
mMaccy HaBecku wnu o6bem npobbl, 06LEM MUHepasnvsarta, noweawnii Ha pac-
TBOpPEHMEe 030/1EHHOIN Npo6bl, U 06bEM aNIMKBOTHOW 4YacTW NOATOTOB/IEHHOW K
aHasm3y npoobl.

HaxumatoT KHOMKy «lu(j| OKHO MpocmoTpa pe3y/nbTaToB aHa/mM3a» B
rMaBHOM OKHe Ha MaHenu ynpasfeHus.

B tabnuue npepactassieHbl 3HAYEHWA MacCOBbIX KOHLEHTpauuii cepebpa
ONA Kaxpol U3 napannenbHbix npo6. HaxumaroT kHonky [[lpuemnemocTs), B
cnyyae, Korga pesynbTaTbl U3MepeHWint napannenbHblX Npob npuemsnemsl, Bbl-
yucnsaetca cpefHee apumMeTnyeckoe 3HayeHue, KOTOpoe NPYHUMAtOT 3a pe-
3ynbTaT aHanmsa.

CoxpaHeHne JoKymMeHTa

[na coxpaHeHna JOKYMeHTa Ha naHenu ynpaBfeHWs HaXuMarT KHOMKY
«CoxpaHnuTtb thaiin apxusa (F6)» wnu B rnaBHOM MEHI0 BblGMpaoT NyHKT [JO-
KymeHT/CoxpaHuTb B apxmBe. (CM. «PyKOBOACTBO Mosib3oBaTens», pasgen
«PaboTa ¢ JOKYMEHTOM»).

[na neyaTn BONbTaMMNEPHbIX KPVBbIX Ha MPUHTEPE HaXKMMAalT KHOMKY
«[Neyatb KpuBbLIX BO/SIbTaAMMeEpPOrpamMmM» WM B [NIaBHOM MEHI0 BbiGupatT
nyHkT JOKyMeHT / MeuaTb rpacpukoB (Cm. «PyKoBOACTBO Mofib30BaTeNs»,
pasgen «[llevatb»),

[JaHHble pe3ynbTaTa aHanu3a MOryT ObiTb pacnevaTaHbl B BuWAe NPOTO-
Kona B popmate Microsoft ® Word no cyuiectsytouiemy wabsoHy otyeta (Cm.
«PyKOBOACTBO M0JIb30BaTeNA»). TaK Xe BO3MOXHO co3faHue LWwabsoHa no
Tpebyemomy TNy opOpM/IEHNST OTYeTa.
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PucyHok. BonbTamneporpaMMbliOHOBOTO 3/1IEKTPONINTA, N
npo6bl ¢ go6askamu AC cepebpa npu onpeaeneHMN MaccoBOM KOHLeHTpa-
Luum cepebpa
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