20CYOAPCMEEHHO20 MEMPONOZUUECKO20 KOHMPO/SL U HAO30pA
(pezucmp. xoo $P.1.31.2005.01919)

Memoduxa 3apezucmpuposanda e
peecmpe Memooux KONUHECTMNEEHHO20 XUMUYECK020 AHANU3A, NpUMe-

HSEMbLX O/Ist yesieil 20CYoapCmeeHHo20 KOKMpons e ofnacmu npupodonons-
306AHUS U OXPAHBL OKPYICAIOWElL Cpeodsl, a MAaKKe 20CYOapCmeeHHO20 3K 0-

NLO2UULCIC020 MOHUMOPUH2A
(pecucmp.xo0. IIH & 14.1:2:4.236-07)

MY 08-47/189

(no peecmpy axxpedumoeanHoii memponozuuecKoic cnyxbor TIIY)

BOJIA IIPHPOIHAS, ITHTHEBASI,
TEXHOAOTHYECKH YHCTAS,

OYHIIIEHHAS CTOYHAAL.

BOABTAMIIEPOMETPHYECKHH METOX
H3MEPEHHS MACCOBBIX KOHIIEHTPALIHH
PEHOAA

(6zamen MY 08-47/020)

(c uamereruem Nel)
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SEQEPANBHOE ATEHTCTBO NO OBPA3OBAMNID
FOCYIARCTBERHOE OBPASOBATENDHOE YUPEXKAEHNE BbiCLLET O NPORECCUOHANBHOIO OBPAZ0OBAHUR

«TOMCKMY NOTMMTEXHNYECKUNA YHHUBEPCHTET

AKKPEGUTOBAHHAST METPONNOFHUYECKAST CIIYKBA TITY
{armmecmam 00 axkpedumauuu Ne POCC RU 01.00143-03 0m 24.12 01}

000 «BHELAPEHYECKASI HAYYHO-TIPOU3IBOLCTBEHHASA OUPMA «)OMX»

CBUAETENLCTBO OB ATTECTALIMM MBM
Ne 08-47/189

Metoguka BbINONHEHUR NIMEPEeHMW MACCOBOW xoMUEeHTpaurK eHONa MeToaOM
BONTAMNEDOMETDWM, pa3paboTaHHan 8 TOMCKOM MOMMMTEXHHUYECKOM YHUBEPCHTETE #n
OO0 «BHIM® «lOMX» n pernamentupoanHas 8 MY 08-47/189 (no peectpy akkpeauTo-
2AHHON METPONOTHUHECKON CITYXOLI TOMCKONO NONMTEXHUNECKOTD YHUBSpCUTaTa)

BO/A NPUPOLHAS, TMTLEBASR,
TEXHONOIUHECKM YHUCTASR, ONMILEHHAS CTOYHAS.
BONETAMNEPOMETPUYECKAN METOH

M3MEPEHNS MACCOBbIX KOHUEHTPALWNA ®EHONA

aTrecroana 8 coorsetrcraun ¢ TOCT P 8 563 (TOCT 8.010).

ATTECTaUUR OCYLUECTBfIeHa NO PE3yAbTATam TEOPETHHECKOTO K KCNEPUMEeHTanb-
HOro uccnenosanns MBU,

B pesynesrate arrecrauun MBU ycranoaneHo, 4yTo Aannan MBU cooTtsercTeyer
npeabABNReMbIM K Hel MeTposioryuecikuv Tpebosaunam v oONanaeT cneqyrowimmu oc-
HOBHBIMK METDONOIMMUYECKUMY X3PAKTEPNCTHUKIMM.

1 nanaioHs! RIMEPEHUR, OTHOCUTENBRLIC IHBYCHKVA NOXA3ATENERA TONHOCTU, NO-
BTOPAEMOCTV # BOCMPOU3IBOAMMOCTY METOAUKW NPy A0BEPUTEMIbHOR BEPORTHOCTH
P=095

M T iowsarens no- | Mo s T

HOBaAHWE (C:IJE,QHEKBa,Qpa- i {CoeLiBexBalDa- E HOCTW {rpaH“uH
onpepe- | [lwanasod uIMEpAEMbLIX KoH- | TWHECKOE OTKNID- | TMHECKOE OTKNO- * g yoropkix He-
KOMNO- i | prRemoc™™), | uo.m:uocm) a . HOCTB METOLAUKN),
> o !} :
ﬂr";‘:% ! a#;{s}‘ek ? 81%
L I { o
| ; O70.0004 20 0.005 kon. i 15 j 20 f 49 !
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| . C8.0,0500 0.4 sioy. | 10 | 12 : 25 |



Mponcmeanne CBuARTeMmCTB: (8-371 8%

2 Qranasox namvepernit, 3naueHns NPpeaenos NOBTOPREMOTTH ¥ BOCIDUKIBOLMMD-
CTH NPK A0BEPNTONLHOR BepoaTHOCTH P=0.95
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X - cpenHee apuMETVNECKOE JHAUEHMUE Pe3yNbTaToB NapannensHbiX CNPeAesr2HwH |
MECCOBOM KOHUSHTPALMK KOMROHEHT. 5

X- cpeaMee apbMeTHHECKOE SHAUYCHNE DOSYNLTATOR aHanNnuia NONVHEHHLIX & ARyX NG
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3 Jara suijavu cBugeTenLCcrea 31 oxTRbps 2005 ¢

MeTphonor MeTPODrrdecKon
CnyxCm T11Y
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« 31» oxtbpsr 2005 r

«COTNACOBAHO»
(nasxbin meTponor TV




SEAEPANBHOE ANEHTCTBO MO OGPA3OBAHWMIO
FOCYRAPCTBEHHOE OBPASOBATEABHOE YYPENVIERUE BLICLUENO NPODECCUOHANBHOID OEPAIOBAHUA

« TOMCKUN NONUTEXHUYECKMY YHUBEPCHTET »

AKKPEQUTOBAHHASRS METPONOIMNYECKAR CITY)KBA T11Y
(ammecmam 00 axkpedumayuu Ne POCC RU 01.00143-03 om 24 12.01)

OO0 «BHELAPEHYECKARA HAYYHO-NIPON3BOL4CTBEHHASR ONPMA «tOMX»

«YTBEPXIAIO» o «YTBEPXOAIO»
' > Oupexrop OO0 «BHN® «IOMX»

Mpopextop no HP TNY 2, 5t

(N0 peecmpy akxpedumoeaHHOU MeMPOIo2UNECKO Criyxbbt)

BOZJA NPMPOLHAS, MHTBEBAS,
TEXHOJIOMMYECKH YACTAS, ONMILEHHAA CTOYHASI.

BONBTAMNEPOMETPUYECKNNA METO/L
UIMEPEHNSI MACCOBbBLIX KOHUEHTPAUWY
®EHOJSA

(e3amern MY 08-47/020)

«COTNMNACOBAHO»

MeTponor akkpeanToBaHHon
meTponorudeckon cnywoet TNY

gﬁ . H MN.Mukyna

« 31 » oktabpa  2005r.
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1 HASHAYEHUE U OBJIACTbL [TPUMEHEHNA

Hactoawmu pokyment (MY 08-47/189) ycTaHaBnMBaeT MeTOAMKY Bbi-
NCNHESHKYA U3MEDEHN MaCCOBBLIX KOKUEHTPpauwin deHona MeToaom aacopdum-
CHHOW UHBENCUOHHOW BONBTAMNEPOMETPUN NPU aHanuse npod BoA NUTLEBLIX,
SKHOHES MuHepanbHbie, NPUPOAHLIX, NOBEPXHOCTHLIX BOA, BOA NOA3EMHbIX
BOACUCTOUHNKOB (LI@HTPanNu3oBaHHOrO U HeyeHTPanu3oBaHHOro sofocHabxe-
HKSA). & TII0Ke TeXHONOMMYECKN YUCTBLIX, oquu;em-\blx CTOMHbLIX BOA B AWana3soue
KOP;.,,eI-: cauui ot 0,0004 go 0,40 mr/am°® Bkniou.

flou onpegeneHun cogepxadun eHona B aHanuupyemblx Bogax He
Tpebyetce xmmmecxou npoSonoarotoexn. Obbem npodbul AnA aHanusa Co-
crasnset 2 ~ 10 cm°.

Clor ananuse np06 NPUPOAHLIX U NUTBEBBIX BOA C copgepxanuem eHo-
na uexee 0,004 mr/aM° NPOBOAST nNpeABapuTenbHoe COPOUUOHHOE KOHUEH-
TpupoBarnue dpenona

Ecnn konueHTpauun deHona B8 Npobe BLIXOAUT 32 BEpPXHIOW TPaHuUy
L1ana30HOB onpeaenseMblx CofepXaHui, gonyckaeTcs pasdasnexune ouau-

CTUNLPOBaXHON BoAOK unn HOHOBBIM INSKTPONUTOM NOATOTOBNEHHOW K 13-
Mepernic NPodut.

2 HOPMATUBHbBIE CCbhINKn

B HacTosLLe METOAUKE UCNONB30BaHbI CChINKM HA Crneaylowme CTakaapTH!

FOCT 12.1.004-91 Cucrema cravpapros OesonacHocTu Tpyaa. MoxapHas
besonacHocTs. Obwmne TpebosaHus

TOCT 12 1.005-88 Cucrema cranpapros OesonacHocTu Tpyaa. Obtuve ca-
RUTaPHRO-rUrneHn4ecme TpedbosaHus K 803ayxy padouen 30Hb!

FOCT 12.1.007 -76 Cucrema cranaaptos GesonacHocTn Tpyaa. Bpea-
Hble Beulectea. Knaccudukauus n obujue tpebosanuna 6e3onacHoCcTu.

(OCT 12.1.009-79 Cuctema crangaptos 0e3onacHOCTU Tpyaa. INeKTpo-
6e3cnacHOCTL. TepMutHbl 1 onpeaeneHns

FOCT 12.4.009-83 Cucrema craxdgapros 6esonacHoctu Tpyaa. NoxapHas
TeXHWKa ANA 3awmTel 00beKToB OcHOBHbIE BUan Pa3smetuenrune n obcnyxusanme

TOCT 17.1.5.05-85 Oxpana npupoasl. M'ugpocdepa. Obwyme TpeboraHus «
oTH00Y NPod NOBEPXHOCTHLIX U MOPCKUX BOA, NbA2 i aTMOCHEpHBIX OCaAKOB

FOCT 1770-74 Nocyna mepHas nabopartopHas creknaHHan. LiunvHgpsi,
MEH3IYPKW, %onbbl, NPodupn. TexHuueckue yenosus

FOCT 2156-76 PeakTuBbl. HaTpuit AByyrnekncnbin. TexHuueckue ycnosms

F OCT 2405-88 MaHomeTpbl, BAKYyMMETPbI, MaHOBaKyyMMeETPhb!, Hanopome-
Db: TH-OMEPst Y TATOHaNopoMepbt. OOLLMe TEXHUMECKMe YCNoBua

FTOCT 4165-78 Peaktusbl. Meae il ceprokucnan 5-sogHasn. TexHudeckue
yCrnosus

FOCT 4212-76 Peaktvbi. MeToasl NpuroToBNeHWA pacTeopoB ANA KONo-
LUMETI4ECKOM0 U HepenoMeTPUHecKoro asanmnsa

i OCT1 4234-77 Peaktusbl Kanuit Xnopuctbin TexHu4eckue ycnosms



FTOCT 4328-77 Peaxtvenl. HaTpua rmapoOKUcCh. TEXHUNECKUE YCROBY:s

FOCT 4461-77 Peaxrusbl. KUCNoTa asoTHas. TexXHnuecKne yCroevs

FOCT 6552-80 Peakruabl. Kucnora oprodocdopHas. TeXHUUECHne YCnsay i

FOCT 6709-72 Bopga ancTunnnpoBaHHan. TexHu4eckue yencavs

FOCT 9293-74 A30T rasoobpaszHbiil v XUOKUA. TexHuuecKine yenosusn

FOCT 11125-84 Peaktueoi. KUcrota asoTHans OCOCOK <“UCTOTb: ! SXHsde-
cCkue ycnoaus

FOCT 12026-76 Bymara cdunetpoBanbHas naboparopHan. Texkhn-ecxue
ycnosus:

FrOCT 13861-89 (UCO 2503-83) Penyxtopb: ANs rasonnasmMenssih o0r2-
Botin. OBume TexHnieckre yenosus

fOCT 14261-77 Peaktuebt KvicnoTta conaHas OCODOR YUCTOTh. TexaAnue-
CKue ycnoasus

FOCT 14919-83 3nekrporinyThl, INEKTPONNUTKA WU XAPOYHbIE SNEKTRoWIKA-
dbi ObiTOBbIE. OOWMe TEXHNYECKNE YCNOBUA

fOCT 15150-69 MaiwmHbi, npubopbi U Apyrne TexHudeckue vapenns. Vic-
NONHEeHWA ANA Pas3NUUHBIX KNUMATUYSCKUX panoHoB. KaTercpuu, YCNoBR 3xCin.a-
Tayun, XpaHeHns U TPIHCNOPTUPOBaHNS B HacCTU BO3ASUCTBUR KIMNMETAYECHMX
PaKToOpOB BHELWHEN CPEQDI

FOCT 17792-72 3nexTpog cpaBtenvs xNiopcepelpanoid Halbuueri-sie 4O~
pa3Losbi 2-10 pa3paaa

FOCT 18300-87 Peaktusei. Crivpt 3TUNCBLIA PEXKTUMDMKCRAHRbLIK TEXAMW-E-
CKUIA. TexHu4eckue ycnosws

FOCT 19908-30 Turnu, vawrm, cTaxkaHs!, konbbl, BOpoHKU, npetiior. = ha-
KOHEYHWUKA U3 NPO3Pa4HOro KBapuesoro crexna. ObWme TEXHAECKHE YCNOSBs

FOCT 20490-75 Peaktusbl. Kanuit Mapra<UOBOKWCILIA. TEXHMYEC M2 L7 2242

FOCT 21400-75 Crexno xumunko-nadopatoptioe. TexHnseckne Tpelsearus.
MeTogb! uchbiTaHum

FOCT 23518-G3 deHon CUHTETUUECKUN TEXHMMECKIMA. TEXHNYECKIAE Vo Qv

FOCT 24104-2001 Becb! naboparopHble. ObLme TEXHUHECKVIE YoiORYF

FOCT 25336-82 [Mocyaa v cbopyncsaHne nabopatopHbie CTEXNSHENE | -
Mbi, OCHOBHbIE NAapaMeTpbl U Pa3mepbi

FOCT 27384-2002 Bopa. HOpMbl NOrPELUHOCTH USMEPEHI roxaseTe en
COCTaBa U CBOCTB

FOCT 28165-89 [Mpubopti n annapatol NAGOPATOPHBIE W3 CTEKNG. ALE20N-
crunnaTopbl. icnaputenu Ycraxoskn pextubukaumoHsbie. O0Wye TextuiwSCKAS
TpeboBaHUR

FOCT 29227-91 (NCO 835-1-81) [locyna nabopartopHas crexknasnas. -
NETKM ManyupoBanrbie. Hacte 1. Obwue TpedosaHus

FOCT 29228-91 (UCO 835-2-81) [ocyna nadoparopHas CTrekin-«kas | ix-
neTku rpagynposaHHbie Yacts 2. Munetn rpagyvpoBanHsie 682 yCTanHosiS~~0ro
BPeMEHN OXnaaHNUS

FOCT P 8.563-9€ lNocyaapcreeHHas cuctema COECnadeHns aAHc ™Ba 13-
mMeperuin MeToauniky BbINOMHEHNA U3MEpeHA
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FOCT P 51592-2000 Bopa. Obwme TpebosaHus k oTOopy Npob

FOCT P 51593-2000 Boga nurbesasn. Ot6op npob

FOCT P UCO 5725-1-2002 TouroCTh (NPaBWNbHOCTL U NPELM3NOHHOCTD) Me-
TOROB ¥ PE3yrnbTaTos n3mepentin. Hactb 1. OCHOBHbIE NONIOKEHUS U OnpegeneHus

FOCT P NCO §725-6-2002 TouHoCTb (NPaBUNbHOCTE W NPELU3NOHHOCTL)
METOLO0B U pe3ynbTatoe uamepeHnin. HYacts 6. Ucnons3osaHne 3HavyeHinit TOYHOCTH
Ha npaKTuie

3 NPHMNCAHHBIE XAPAKTEPHCTHKH NOMPELLIHOCTH
M3MEPEHMMA Y EE COCTABASIOLMX

3.1 MeTtoauka BbinONKeHUs U3MEpeHnini MacCoBbIX KOHUEeHTpaLui eHo-
na npu adanuse npod Boa NUTbEBbLIX, BKNIOHAR MUHEpanbHbie, NPUPOAHbLIX,
NOBEPXHOCTHbLIX, BOA NOA3EMHBLIX BOAOUCTOMHUKOB (LIEHTPANU30BAHHOIO U He-
LeHTPanu3oBaHHOro soAocHabxeHus), a TaK Xe OYULIEeHHbIX CTOMHLIX BOS
MEeToAoM ancopbuuorHon sonsTamnepomMeTpun obecneynsaeT nonyueHue pe-
3yneTaTos U3MEpeHUn C NOrpeLuHoCTsLI0, He npesbilualolleit 3HaveHuit, npuse-
DerHbiX B Tabnuue 1.

Tabnuuya 1 — [jnanasod namepernit, OTHOCUTENbHbIE 3HaYeHUA nokKasa-
Teneu# TOMHOCTH, NOBTOPAEMOCTY U BOCNPON3IBOANMOCTH METOAUKM NPKU AoBe-
pUTENBHOK BEPORTHOCTY P=0,95

Hawnme Mokasaresno
HOBa- Noxasatens | BOCNPOU3-
He NOBTOPAEMO- | gopumoctn | Mokasarens

onpe- i;" (c;;erﬁr:: (cpepuexsan- | TONHOCTM (Fpa-
oro | Avanason vsmepremsix | croe omwno- | FRTEEEE | LR U
t KOM- l KOHUEHTpauun, Mr/am HeHne NOBTO- BOCNPOW3BO- | NOFPEIHOCTS

NOHEH- psem:cm), AUMOCTW), METOAUKM),

o 0
R/

i Or0,0004 oo 0,005
T | e | m | e

Ce. 0,05 po 0,4 sxnou. “ 12 25

3.2 3xaveHus NoKasarens TOHHOCTU METOAUKM UCNONBIYIOT NPW:

~ OLeHKe AeATeNbHOCTU naboparopun Ha KavyecTso NPOBEASHUSA NCAbI-
TaHuw;

— CUueHKke BO3MOXHOCTW WUCNONL30BAHUA PEe3ynbTaTOB U3IMEPEeHWKn npw
peanun3aun MeToAUKKU BbiNONHEHN N3IMEepeHul B KOHKpeTHOoW nabopatopun.




4 CYUHOCTb METORUKN BbINONHEHNUS H3MEPEHUW
N OCOBEHHOCTHU NPOBONOQIr OTOBKH

4.1 W3mepeHue MaCCOBbiX KOHUEHTpauMit (heHoNna BHINONHAKT METO-
AOM ancopdOUMOHHON WMHBEPCUOHHOW BOMbTamnepomeTpun. Meroanka Bbinon-
HEHUA 3Mepehui ocHoBaHa Ha npoeegexHun WHBEPCUOHHO-
BONbTAMMEPOMETPUHECKOrO USMEPEHUNA pacTBOpa NOAroToBnAEeHHOR npobbi.
UB-usMepenne oCHOBAHO Ha NPOBEACHUN 3AGKTPOAHOrO npouecca aacopoum-
OHHOMO KOHUEHTPUpPOBaHUA dreHoNa Ha NOBEePXHOCTM WHAWKATOPHOrO CTeKno-
YyrnepoaHoro 3nNexKTpoaa ¢ nNocnefyiowmm 3NeKTPOXuMUYecKuM okucneHuem n
percrTpayuen aHanuTU4eckoro cursana npu onpeaeneHHoOM noteHiuane, xa-
paKTEPHOM A4Nsi 4aHHOTO CoeauHeHUs.

[pouecc anekTpopacTeopeHns peHona C NOBEePXHOCTN ANEeKTPoaa Npo-
BOAUTCA B NOCTOAHHOTOKOBOM PeXuMe Npu NMUHENHC MEHSIOWEMCR B CTOPOHY
NONOXUTENbHbLIX 3HaAUSHUK noteHuurane ¢ anpdepeHunansHon perucrpaunen
BONbTaMNEpHbLIX KpusbiX (N0 1-A NPON3BOAHOW). Perucrpupyemsii Makcumans-
HbIA aHOAHBLIA TOK (heHONA NUHERHO 3aBUCUT OT KOHUEHTpauun ocnpeaenseMo-
ro setwgecrsa. fforeHyuran nuka Ha d:soa-le pacTeopa HaTpua PoCHOPHOKUCSIOND
(Na,HPO,) koxueHTpaymm 0,2 MONb/OM> HaxoauTcs 8 aAnanasone ot 0,55 B po
0,65 B. Maccosas xoHueHTpauus eHona 8 Npobe orpeaenseTcs METOLOM
Ao0basoK atrecTosaklHbIX CMECen.

Maccoeaa koHueHntpaLust ¢enona B npode onpepenseTcs no MeToay
A00aBOK aTTECTOBaHHbIX CMecen (pbeHona.

ANTOpUTM NpoBeaeHus U3IMEePeHns MacCcoBhiX KOHUEeHTpauun erona g
npobax Bofibt METOACM BOMbTAMNEPOMETPUK NPUBSAEH Ha pucyHke 1.

Noaroroexa oBepDKA
Npoba RpoGo- . ripoeepx

npubopa, ANSKTPOXUMUILCXON
NOATOTOBUKE 3ﬂEﬂpﬂﬂﬂ 8 ﬂqea:“
pacTROPOB M T A

VB namepexnn rnpw
aHanuae npobui

Cremxa Bsegerue Cremka

Pacuer
A ”»
AobGasxu BA xpusoh npobes KOHUEHTPaLK

BA xpuson
npobui

AC ¢denona ¢ Ao0asnoit

Pucyvok 1. N3mepeHusn npu ananuse npob eoobt
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5 TPEBOBAHNA BE3OMACHOCTHU, OXPAHbI OKPYKAICLYEN
CPEAbI NPY BbINOTHEHNK H3MEPEHNM

5.1 Ycnoeusi 6esonacno20 npoeedeHus pabom

5.1.1 K pabote Ha s80NbTaMNEPOMETPUYECKOM aHanNU3aTope, Harpesa-
TenbHbIMN NpUdopamMn U XUMUYECKUM peakTUBaMu AONyCKaeTCs nepcownan,
U3YUMNBLLINK MHCTPYKUMIO MO 3KcnnyaTaruu npubopa, npasuna padoTh! ¢ Xumu-
YECKUMKY peaKkTusamm U XumMnyeckou nocyaon.

5.1.2 [pnbop 8 npoyecce skcriyatauvu aomked ObiTb HagEXHO 3a-
3eMNen.

5.1.3 lMpu BbINONHEHUU aHANUTUYECKUX U3MEepeHun Heobxoaumo co-
bniopaTs Tpedbosakun TexHuku Ge3onacHocTu npyu paboTte ¢ XMMUHECKUMNH pe-
akrusamu no FOCT 12.1.007

5.1.4 3nexTpobesonacHocTb Npu paboTe C 3NeKTpoycTaHoBKaMn — Mo
FOCT 12.1.009.

5.1.5 lomeujeHune naboparopuu KOMHKHO COOTBETCTBOBATL TpebosaHu-
aM noxapHon HesonacHoct no FOCT 12.1.004 » vmeTb cpeacTsa nNOXapory-
wenuns no FOCT 12.4.009.

5.1.6. ®eHON OTHOCUTCH K BewecTsam 2-ro Knacca onacHoctu deHon u
ero pacTsopb! CNeAyeT XpaHuTb B CKNAHKAX U3 TEMHOrO CTeKNa C NPUTEPTHLIMN
rpobkamu B BbITAXHOM wWikady.

3.2 Tpeboeganun k keanuguxayuu onepamopos

BoinonHeHue wusmepeHun NpounssoauTcs NadopaHToM N XUMUKOM-—
aQHaNUTUKOM, BflaCIOWM TEeXHUKOW BOMNbTaMMNEepoOMEeTPUYHECKOro aHanusa wu
UIYyU4BLLUMM UKHCTPYKULKIO O 3KCNNyaTayun NCNonblyeMou annapartypet.

5.3 Yenoeus ebinonHenus uaMepeHul

N3meperus npoBoAATCR 8 HOpManbHbIX NabopaTopHbiX YCNOBUAX.
-  TeMnepartypa oKpyxaioujero so3gyxa (25 £ 10) °C;

- arMocdepHoe pasneHune

—~  OTHOCMUTeNnbHas BNAXHOCTL BO3gyXa (65 + 15) %;

—  4acToTa NepeMeHHOro Toka

—  HanpaXeHue nuraHuA B CeTn

6 OTBOP U XPAHEHHE IPOB

[pobsi npupoaHon n cTouHOK BOALI OTOBUPatoT cornacHo FTOCT P 51592-
2000 «Bopa. O6wue tpebosanus K oTdopy npob»

[1pobbi nuTeeson sBoabl otOupaiot cornacHo TOCT P 51593-2000 «Bopga
nutbesas. OT6op npob».

[Mpobbl nuTbEBLIX, NPUPOAHLIX U CTOMYHbLIX BOA OTOUPaIOT COrnacHo
FOCT P 51592 u TocT P 51592 n TOCT P 51593
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Mpobubl Boabl oGbeMom He Mmenee 100 cM® OTGMPAIOT B CTEKNSAHHbLIE
CKMSAHKKA C NPUTEPThIMKU  NPpOoDKaMu, NPOMLITHIE PacTBOPOM aaomou KACNOTh:
(1:1), pacTsopom noboi wenoun KoHueHTpauwu 0,2 MONL/AM® (Hanpumen, ea-
KOro HaTtpa), SuaucTunnuposaHHoO BoAOM U aHanusnpyemon npoboin. Cknaxku
ana otéopa npobut AoMKHL ObiTh 3anonHeHbl 40BepXy aHanu3npyemMon BoaoH
ANR NPenoTspallieHns OKUCNEHUS KUCNOPOAOM BO3ayxa. K ananudy npoOb
cnepyeT NPUCTYNUTL He NO3AHee, YeM Jepes 2 Yac co spemexun oTbopa npodoil.

Ecnu HeBO3MOXHO Cpasy NPoBOAWUTH aHanNus, TO ANS NpenoTspalieHus
GuoxuMmudeckoro okucnexHunn npoby aHanusupyemMon soAbl NOAKUCNSIOT OC-
¢opHOI KMCNOTON A0 3HaAYeHUAa pH 3 - 4, KOHTPONUPYSR KUCNOTHOCTbL C NOMO-
b0 MHAWKATOPHOW 6yuam 3aTem pobasnRoT cynvdar mean u3 pacuera
0,1 r conu Ha 100 cm’ Boabl. Mpobi xpaHAT Npu Temneparype 3 - 4 °C He Go-
nee 24 u.

Tawke npobbi BoALI ANs onpeaeneHns KOMUeHTpaL cpel-lona KOHCEep-
BUPYIOT, €CNt coaepXaHue cbeHona He npessiwaeT 100 mr/am°®, aoBGasnsior
0.4 r eakoro Hatpa Ha 100 cm® npobbl. K ananusy cnegyet NpucTynuTb He
nosgdee, Yem yepes 24 Jac nocne oréopa Npodoi.

Ons xaxagoro ananu3a otOMpaloT nNo Tpu napannenbHeix Npobb BOA!
(oaHa pesepeHan).

7 CPELQCTBA M3MEPEHWH, BCIIOMOIrATE/IbHOE
OBOPYIJOBAHMUE, NOCYA, PEAKTUBbLI U MATEPUAIbLI

[lpM BbINONHEHUW aHanNusa NPUMEHRIOT cnegylive cpeacTsa usMe-
peHun, BCnomorarensHoe o6opynosaxue, NOCyay, Marepmansl  peakTvBs!:

7.1 Cpedcmea usmepernuil u ecnoMo2amensHoe o6opydoearue

7.1.1 Komnnekc ananutuuyecknn sonotamnepomerpudeckmn CTA[1] s
xomnnekte ¢ IBM-coBMeCTUMBIM KOMNBIOTEPOM.

B cocTas 2x-3neKTPOAHON 3AEKTPOXUMUMECKOW SIHENKU aHanNnuTUYecKoro
BONnbTaMnepomeTpuyeckoro komnnexkca CTA BXOAQST:

- UHAVKaTOPHbIA 3NEKTPOA - cTeknoyrnepoaHbin (mapku CY-2500) ana-
metpom 1,2...1,5 mm, anuHon 8... 12 MM u conportusnennem xe 6o-
nee 2 kOwm;

- ANEKTPOA CpaBHEHUN -~ xnopcepedbpaHbif, 3an0NHEHHLIA HACLILLEHHbIM
PacTBOPOM XNOp1Aa Kanua, ¢ conpotuenesnem He 6onee 3,0 kOwm.

7.1.2 Becst nabopatopHble aHanutTuyeckue obliero HasHaveHun ¢ Hau-
bonbwum npegenom sisetunsanunn 200 r no NTOCT 24104.

7.1.3 lMNnutka anekTpudeckan ¢ 3akpbiton cnupansio no FOCT 14919 unn
BPYrnx Mapox.

7.1.4 Wkad cywumnbHbil, obecneunsaoiywi nopaepaHvie 3apaH=oro

TemnepatrypHoro pexuma ot 40 °C go 150 °C ¢ norpetuHocTeio + 5 °C.
7.1.5 MygenesHan neub Tuna NM-8 unu MP -64-0215 no TOCT 9736.
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MOV SAEKTPONEYL CONPOTUBIEHUA KamepHas natopartopHas, obecneun-
BalOLjas nNoAfepXaHue 3a4aHHOro TEMNepaTypHoro pexuma ot 150°C no
600 °C ¢ norpeiHocTeio 25 °C;

Wi koMnnexc npobonoaroToBku “TeMoc-JKkcnpecc” ¢ Anana3oHOM pa-
Dounx Temnepatyp oT 50°C a0 650 °C ¢ norpeiuHoCTbiO n3meperun £15°C (n3-
rorosuters
Q00 “UTM", r.Tomck).

7.1.6 Wunybt TMrensHoie [2).

7.1.7 Wnauru nonuatuneHosbie 415 NOABOAA ra3a K AYenke.

7.1.8 Pegykrop no {OCT 13861 c manHometpom (250t1) atm no
FOCT 2405

7.1.9 Losartopst Tuna AMN-1-50, unu AnN-1-200, wnrn 4N-1-1000 ¢ auc-
KPETHOCTBIO yCTanoBKK 403 1,0 unu 2,0 Mk [3] .

7.1.10 Annagpart anst auctunnauun sogoet ACA-4 no TOCT 15150.

7.1 11 Hacoc nepucranstudeckun tuna HIMM-1, HIMN-2M [4] wnu gpyron
nogobHOro TMNa yCraHoBKU QNS KOHUESHTPpUPOBaHuA eHona.

7.1.12 T[atpor CopBOUVOHHBLIA MHOrOpasoBoro0 UCNONL3OBAHUA NPON3-
BoAcTBa pupmst "FOMX", 3anonHenHbid copberTom cTupocopd (31 M3IIN), gua-
MeTpoM 10...12 mm, anudon 20...25 MM 1 coaepxakunem ctupocopba (0,15 +
C,0Yyr.

7.1 13 UWinauru anacruuHblie CUNUKOHOBLIE ANA NPONycKanua npobul u
INI0EHTa Yyepe3 COpOLIMOHHBIA NaTPOH.

7.2 flocyQa

7.2.1 lnnetkn MepHbie NabOpaTopHLie CTeKNAHHbIE 2-f0 Knacca
TOMHCCTI BMECTUMOCTE0 0,50; 1,00: 2,00; 5,00; 10,0 cm” no FOCT 29227.

7.2.2 [llocyna wun obopyaosaHue nadopaTopHbie CTekNsiHHbie no
FCGCT 25336 vnu nocyna mepHan nabopatopHas CTeKNsHHas 2-ro KNacca Tou-
HoCT¥ o FOCT 1770 konbbi HanweHbie BMECTUMOCTLIO 25,0; 50,0; 100,0;
1000,0 oM™ yunuHApL! BMecTUMOoCTbio 10,0 em’.

7.2.3 byTbinn U3 CTekna C NpUTepTeIMKU UK BUHTOBbIMM npobkamy ¢
HOMVHaJ1bHOW BMECTUMOCTbI0 OT 100,0 Ao 500.0 cM® ans xpaHeHus pacTso-
POE, OTOOpa ¥ XpareHus Npod soab!.

7.2.4 MNManovku creknstkbe no NOCT 21400.

7.2.5 [Npobupku ans uenTpudyruposaHuns obvemom (12-15) cM® o
FOCT 25336

7.3 Peaxkxmussbi U Mamepuansi

7.3 1 CtangapTtHbie 06pasuybl cocTaga BOAHOMNO MAN CNUDTOBOrO pacTeo-
POE d;,enona C NOrpewHocTLio He bonee 1 % oTH. npu P = 0,95. Konueu'rpaunﬂ
deHona B cTaHpapTHOM obpasue gomkHa GbiTe He meHee 1,0 MricM®, Hanpu-
mep, FCO 6480-92 u ap

7 3.2 DPeron no NOCT 23519

7.3.3 Hatpwia ruapookucs no FTOCT 4328.
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7.3.4 CnvpT 3TUNOBLIA PEKTUPUUNDOBAHHbIR TEXHUIECKIUA NO
FOCT 18300.

7.3.5 Kanuv xnopuctemt no FTOCT 4234 wnu TY 6-09-3678.

7.3.6. Kucnora pocoopHan no FOCT 6552.

7.3.7 Meas cepHokucnan natu-soaHas no NOCT 4165.

7.3.8 Kanuin mapranyosokucnsii no fOCT 20490.

7.3.8 Kucnorta aszotHas koHuenTpuposarHas no FOCT 11125 oc.y unu
no FOCT 4461 xu.

71.3.9 Kucnota conaxas koHueHTpmposankas no FOCT 14261 ocC.y unu
no fOCT 3118 xu.

7.3.10 Bopa OuauctunnuposawHas [6] wnu aguctunnuposadqHas no
FOCT 6709, NeperHaHHas B MpuCyTCTBUM CEPHON KUCNOTbI W lepmanranara
kanua (0,5 ¢cM® KORUEHTPMPOBAHHOR cepﬂou KMCNOTBl ¥ 3.0 M 3%-r=0orc pac-
TBOpa nepMmadrasara kanms Ha 1,0 aAM° QUCTUNITNPOBAKHOR BOABY).

7.3.11 Hatpwi cboccpopnomcnbln asy3amelyeHHsiit no NOCT 11773.

7.3.12 A30T rasoobpasnbit no FOCT 9293 wnun ppyron MHEPTHLIA ras3
(aproH, renuin) ¢ conepxaxHuem kucrnopoga He donee 0,03%.

7.3.13 bymara uHauKaTopHas yausepcanbhan no TY 6-09-1181.

7.3.14 OuncTpbi 6e33onbHble "CHHAR NeHTa" unu “3eneHas nexTa” no
TY 6-09-1678.

7.3.15 ®etp no FOCT 288.

7.3.16 Harpuih asyyrnekucnei (nuilesas coaa) no fOCT 2156.
7.3.17 bymara dunerpoansHan no FOCT 12026.

Bce peakTuabl QOMKHBLI ObiTh KBANUMPUKaALKKM OC.M NN X Y. peaKkTusbl no
7.3.2 NPUMEHSKIOTCH fPK OTCYTCTBUN CTaHQAPTHLIX 0OpasLios.

8 NoAgroTOBKA K Bbi[TONHEHNIO U3MEPEHNNA

8.1 lod2omoeka npubopose k pabome

[loaroToeky U nNpoBepky BonbTamnepoMmerTpuueckoro komnnekca CTA,
KOMNbLIOTEPa, a TalkKe HarpesaTenbHbix NPUOOPOB NPOU3IBOART B COOTBETCTBUK
C PYKOBOACTBOM MNONb30BaTEeNns, UHCTPYKUUEN NO IKCNAyaTaLnm U TexHn4ecko-
My ONUCaHWIO COOTBETCTaYIoWEero npubopa.

8.2 [loGzomoeka u npoeepka nabopamopHoil nocyObi

8.2.1 JlabopatopHyio CTEKNAHHYIO NOCYAY, CMEeHHbie HaKOHeYHWKK A03a-
TOPOB, NUNETKN NPOMbLIBAIOT BOAHBIM PacTBOPOM rMapokcuaa HaTpuUs, NPUro-
TOBREHHOro U3 pacyera 1 - 2 r ruapokcvaa Harpus (NaOH) wa 100 cm® eogbt.
3aTtemM MHOrOKparHo NPOMbLIBAOT OUANCTUANUPOBAHHOR B80A0K W BbiCYyLUMBAIOT
8 CywinbHOM Wwikady. Keapuesbie cTakaHumkn nocne aHanusa B HUX npob Bog.,
cogepxawmx Oonbluoe KOMUYECTBO OPraHUMECKUX BeluecTs, PeKOMeHAyeTca

AONONHUTENBHO NPOKaANUTL B MydenbHOW nedn npy Temneparype (300 =+
50) °C B Teuerue 15 — 20 muH.
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CMeHHble KBapuesble CTakaH4YMKu XpaHnTb B CyXOM BuAE NOL CTEKNAH-
Hbiv KONMaKOM.

8 2.2 MiposepKy Ha SUCTOTY NPoBKPOK ANA UEHTPUDYIUPOBaHUA NPOBO-
AAT cregyiowmm obpasoM. flocne MHOFOKpaTHOro cnonackusaHwa ux Guau-
cmnrwpoaal-mou BOAOU # (POHOBLIM 3IEKTPONNTOM, B npobupky nomeuwialoT
10 cM” HOHOBOTO INEKTPONUTA, KOTOPbi NOABEPraeTCA UeHTPUPYrnpoBaHuIo
v ganee nepeHoCAT B KBapuesblil CTakaH4uK, paHee npoBepeHHbin Ha YUCTOoTY,
v aH3NU3NPYIOT Ha Hanuyue deHona.

OnTumancHbIMKU ABNSIIOTCR Takue KauyecCTsBa peakTUBOB U YUCTOTa Mocy-
Abl, KOrAa NONYNATCA aHanuUTUHYECKne CurHarb! InemeHTa 8 pacraope PoHo-
BOrC INeKTpoNUTa, pasHeie UK BNu3kue K Hynio Npyu MakCumanbHOM BpemMeHy
HaKoNMeHuA, UCRONb3YEMOM NPK UIMEDEHUM.

8.3 lpuzomoenenue u xpaHeHue UHOUKaMOPHO20 3neKMpPoda,
anexkmpooa cpasHeHus

8.3.1 I1oAroToBKa HHAKKATOPHOrO CTEKNMOYrNEpPoOaHOro 3nexkTpoaa

MHAVKSTOPHLIA CTeKNOYrnepoaHblid  3nekTpoa npeacrasnaeT cobow
CTEKNOyrnepoanbin cTepxens gnametpom 1,5 - 2,0 MM, BKNeeHHbIR C NOMO-
L{bIO 2NCKCNAHOR CMOSb! B BbITAHYTHIR KOHEL CTEKNAHHONW TpyOKu C BHeluHUM
ANameTpom 5 — 6 MM UNW BCTaBNEHHbLIA B Hee No4 fasneHuem Tak, 4ToOb
AnvHAa SeICTYNaWeR HapyXy 4acTu cTepxHs (paboueil NoBepxXHOCTH) CTEKNo-
yrnepoga cocrasnana 8 — 12 mm. KOHTaKT anekTpoga ¢ npubopomM ocyulecTs-
NKETCA € NOMOLLBIO METaNMNYEeCcKOro TOKONOAB0AA 1 CTaHAAPTHOIO pasbema.

HonyckaeTc] ucnonb3osaxue TOPLOBbLIX UHANKATOPHbLIX CTEKNOYrnepoa-
HbiX 3M1eKTPOoAOs C AuameTpom padboyen yacTu 5 — 7 Mm.

i NOBbLILLEHUS YYBCTBUTENLHOCTH U BOCMPON3IBOAUMOCTU U3MEPEHUA
CTEKNOYrnepoAHbie 3INEeKTPoabl NoAsepraloT anekTpoxumudeckon obpaborke
(no metoguike OO0 «BHM® «IOMX», r.Tomck). ObpaboTtaHHbih InexTpoa no-
3BOSISET NPOBOAUTL ChbEMKY BOMbTaMnepHbiXx KpuebiX 0e3 pereHepauuu ero
NOBEPXHOCTU NyTEM NPOTHPAHUS. AKTUBUPOBAHHBIR INEKTPOXUMUYECKU INeK-
TPOL XPaHAT Ha BO3AyXe.

'locne npoeegeHna cepun aHanu3os (0CobeHHO NPob CTOuHBIX 80A)
YYBCTSUTENDbHOCTb MHAUKATOPHbIX CYD MOXeT yMeHbwaTsCa. B aTux cnyvasx
X BLIASPKUBANT B TeyeHne 3 - SMuH 8 C‘raKquuxax ¢ 10 —-20 %-HbiMm
BOAHLIM PacTsopom 3TUnoeoro cnupra (1 - 2 CM> 3TUNOBOrO cnmwpra n 8 -
O cM° BMAUCTUNAUPOBAHHOM BOABI) NPK NEpemMewwnBanuy. [INs 3T0ro CTakaHYNK
yCTaraBnueawT B AaTunK, UHAKKATOPHBIN 3NEeKTpOoa YCTaHaBnNMBaKT B rHe3no
«P3» ¥ BKIIOMAIOT TOK 3830Ta HaxaTuem KHonku «FA3». IneKkTpoab! CpaBHeHUs

npy STomM B AYEWKYy He yCTaHasnusawT. 3aTeMm npOBOAAT nposepKy padoTbi
MHOWKATOPHbBIX 31eKTpoaos

8.3.2 lNoarotoska K paboTe 3nexTpoLa CpasHeHns
SeKTPOA CpasBHEHNs 3anONHAKT HACLIWEHHLIM PAacTBOPOM XNopuaa
Kartns, 3EKpbiBAOT NPOOKOR K BLAEPXUBAIOT HE MeHee 2 4 ANA YCTaHOBNEHUR
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DaBHOBECHOMO 3HavYeHus NOTeHuUuana. XpaHsaT 3anexTpos B CTakaryuke ¢ Ha-

ChitlieHHbIM PacTBOPOM XNopuaa Kanus. 3anonHsioT INeKTpos no Mepe #aaodb-
HOCTY {(NpuMepHO 1 pas B mecaLy).

8.4 lNpuazomoenenue pacmeopos

8.4.1 OcnosHon pacrsop (OP), cogepxawmiz 100,0 Mr/am° deHona ro-
TOBAT OARNUM U3 Crieaylowmx cnocodos:

a) NpuroToBnexne U3 rocyAapcTBEeHHbLIX CTaHAAPTHLIX 06pasyos cocra-
B& PaCTBOPOB C ATTECTOBAHHbIMU KOHLIEHTPpauusamn deHona 1,0 mr/cm”

B mepHyio konby smecTuMocTsio 50,0 cm” seoaaT 5,0 cM® cTaHaapTHoOro
obpa3sua coctasa peHona n AOBOART 06BEM A0 METKY 3TUNOBLIM CMIUPDTOM.

PekomeHayeTCst CNONB3OBATL MHCTPYKUMIC M0 npumMexeHuic [ CO uoHos
MeTannos.

6) MNMpuroroenexne n3 cyxoro peaxtusa no NOCT 4212

Ha aHanuTuveckux secax 6epyt Hasecky 0,0100 r desona, konuuecT-
BEHHO NEPEHOCAT B MEPHYI0 kONBy BMeCTUMOCTbIo 100,0 cM®, pacTBODRICT Ha-
BeCKy (beHona 8 3ITUNOBOM cnupTe ¥ AOBOART 00bvem pacraopa 8 Konbe Ao
METKU 3TUNOBLIM CNUPTOM.

KoHueHTpauvs dcexHona 8 MpPUroTOBNEHHOM pacTeGpe CoCTasnneT
100,0 Mr/aM° ¢ NOrpPeLlHOCTLIO, He NpeBbitaLen 3 % OTH.

OCHOBHOWN pacTBoOp YCTOWUMB B TeveHue 3 - 4 mecaLes.

8.4.2 AtTectosaHHble cmecy cepun AC-1, AC-2 u AC-3 ¢ copepxaHvuem
no 10,0, 1,0 u 0,1 mr/am® tbeHona roToBAT COOTBETCTBYIOWNUM pasbasneruem
OCHOBHOTO pacTsopa 3TUNOBLIM CMUPTOM B MeEpHbIX KonbGax BMECTVMOCTHIO
50,0 cMm® cornacHo Tabnuuye 2. Mpn NOBTOPHOM NPUrOTOBNEHUN PACTBORL! CAN-
BaT B cneyuanbHbii COOpHUK, KONDLI HE NPOMLIBAIOT BOAOHW, 2 3anNONHAIOT
CBEXENPUroToBNEHHbIM PacTBOPOM TOK e KOHUESHTPaLNW.

Tabnuua 2 - [purotoBneHne arTecToBaHHbIX CMecen derona
KoHueHTpauvs

UCXORHOTO pac- KonuerTpad™ | Kon nonywenino-
TBOpa ANA NPUro- | Mbin 06L- HOFO PacTBOpa ro (AC) pactso-
AC, mriam pa coexona
AC-1
100,0 AC-2
10,0 AC-2 '
1,0 AC-3
10,0 AC-3 |
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AC-1 XpaHaT B TeueHne 2-3 Hegenb: AC-2 n AC-3 roToBAT exeaHesHO.
ATTECTOBaHHRIE CMECU XPaHsT B eMKOCTAX C NnputepTuiMn Npobkamu, B
3au;iALierHOM OT CONHeYHOro CBeTa MecTe.

8.4.3 DOHOBLIA 3NEKTPONUT — pacTeop HaTpus, hochopHOKUCNOro Asy-
3ametlienHoro (Na,HPO,) KoHUeHTpauuum 0,2 Mons/am®

HaBecky maccoit 2,840 r Harpus POCHOPHOKUCNONO Asy3aMelleHHoro,
B3BELUSHHYIO c TOUHOCTLIO 8o 0,001 r, nepeHocaT B MepHylo Kondy BMeCTUMO-
crbio 100,0 cm® v goBOART O6bEM A0 METKM GUANCTMANIMPOBAHHON BOZONM.

8.4.4 PacTBop ruApokcuaa HaTpua KOHUEHTpauuu 0,2 Mons/am’

Hasecky maccou (4,00 + 0,01) r rmapokcuga HGTPUS, KONMYECTBEHHO Mne-
PEHOCST B MEPHYI0 KONBY BMECTUMOCTbIO 500,0 cu’, PACTBOPRIOT HABECKY B
SugucTrnupoBaHHON Boae, ulberas npu 3TOM CUNLHOTO pPasorpeBa CMecH, w
RoBogsT 0dvem pacrsopa B konbe 40 MEeTKM BUZUCTUANUPOBAHHON BOJOMN.

8.4.5 PacTeop ruapokcuaa HaTpus kouueHTpauwu 0,05 monb/gm® (3nio-
eHT)

PasTeop rMApOKCHAA HATPUR KOHLEHTPpauun 0,05 Monb/am® (3NH0eHT) ro-
TOBAT pastiaanenmem pacraopa TMAPOKCUAA HaATPus  KOHUEHTpauux
0.2 Monbmm [ins 3toro 25 cm® pacTBopa FMAPOKCUAR HATPUSA KOHUEHTpaLmK
0,2 MCNb/AM® BHOCHT 8 MepHyto konby smectumoctbio 100,0 cm® U ROBOAAT
oCvem pacreopa B kKonbe fo MeTkn duaucTUNNMPOBaHHOW BOAOW, PacTBOp
TwaTensnt NEpeMeLunsaioT.

PacTeopet Lienoyen XpaHaT 8 €MKOCTAX, 3aKPbiTbIX NpUTEpPThiMU NOMK-
3TUASHOBBIMY WK Ted)FCHGBbIMM npobkamy. PacTBOp rvagpokcupga HaTpus
Kondentpauum 0,05 mons/amM’ xpaHaT 8 CTeKNAHHOM nocyae He bonee 5 aHew.

8.5 flodzomoexa npobbi 600bI

[pu onpepeneHun copepxarnsa denona 8 npodax aHanuspyemsix Bof
He TpebyeTtca xumuveckon NPoboNOAroTOBKM ¥ NEPETrOHKK C BOARHLIM NapoM.

8.5.1 Nodzomoska npobbt 600bi ¢ ucnosnb308aHuUeM npedeapu-
meJsibHO29 yeHumpupyauposaHus

Cogepxaumecs B npobax aHanu3npyemoin BOAbI MuHEpanbHbie Conw,
pearupys ¢ PocaTHbIM (DOHOBBIM INEKTPONKUTOM, MOIYT Bbi3biBaTh 0Opa3osa-
HUG KONNIOUQHOro ocagka, KoTopbi, B Cfiydae ero nonagaxna 8 3NeKTponnuTy-
JeCKyIC Avenky sbidbiaeT Snokuposky pabouein noeepxHOCTH anexTpoaa. Npu
3TOW AHOLHLIE NUKK PeHoNna Ha BONLTaMNEPHBIX KPUBLIX YMEHbLATCA B BbICO-
TE YA MOMYT ACYE3HYTb.

0ns apepoTrspawieHnsa 4aHHOro sisfeHns aHanuaupyembie npodei Boabl C
(POHOBEIM 3NEKTPONUTOM NoAasepraloT npedeapumenbHOMY qeumpucpyau-
poeaHuro. na atoro, B KONGY C HOMUHANLHOK BMECTUMOCTLIO 50,0 CM° BHOCAT
HIESCKY HaTPUAa HOCPOPHOKUCNOrO ABy3ametleHHoro maccon 1,42 r, Twa-
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TENbHO PacTBOPRAIOT HABECKY CONY B aHanu3npyeMown eone v AosoAAT obvem
A0 METKN 3TOU e aHanuupyemon soaon. Konby C npurotoBfieHHbIM pacTBoO-
POM BO/bi B NONYYEHHOM cbouoaom ANEKTPONUTE BbIASPKUBAOT B TeueHue 5 —
10 muH. 3aTtem 12 - 15 cM® 3TOro NPUrOTOBAIEHHOTO PacTBOPa NOMELWaoT B
UEHTPUDYKHYIO NPOOUPKY, paHee NpoBepeHKYo Ha YNCTOTY 1 LHEeHTPUYrupyioT
npwu CKOpoOCcTY Bpawlerus 6000 - 8000 ob6/muH B Tevenune 5 - 10 muH. [ing ana-
NA3a UCNONb3YIOT UeHTpudyrar npodbl BOAbI.

8.5.2 [lod2omoexa npobbi e00bl C uUcnonb3oeaHueM npedeapu-
menbHO20 COPOUUOHHO20 KOHUeHMpUpoeaHus deHosnna us npobd npu-
POOHbLIX U NUMbLEEbIX 600

na aHanusa npo® npupoaHbiX, NUTEEBLIX BOA Ha conepmanue cheHona
B Anana3sode kowyenTpauun ot 0,0004 ao 0,004 Mr/am> NPOBOART npedea-
pumensHoe copObUUOHHOEe KOHUeHMpUPposaHue heHona ¢ UCNONL30BAHK-
em copbenTa crupocopb (copbunoHHOro narpoHa) ¢ nocneaylowen aecopdbum-
€A pacTBOpOM HaTPUR MAPOOKUCH U MHBEPCUOHHO-BONbTaMNEPOMETPUHECKum
onpepenexsvem peHona.

8.5.2.1 NMoaroroska k pabore copbUMOHHOro NATpoHa U NPoEepKa YKc-
TOTbt copbeHTa

CopbuunonHbid naTpoH npeacTasnaer coboit nonbik UMNUHAP BHYTPEH-
HUM guameTpom 9 — 10 um u anuHon 20 — 25 MM, BbINONHEHHBIA U3 CTEKNO-
nnactuka. C obeux CTOpoOH NaTpoH repMeTUYHO 3aKpbiT TednoHOBLIMU 3a-
rnywKkamu, cHabxeHHbIMY naTpybkamuy, BHYTPEHHUM ANAMETPOM 2 — 3 MM ¢
ANWHOR 7 — 8 MMm. BHyTpeHHuit obvem narpoHa coctasnser (3,0 £ 0,3) oM.
BHyTpu narpoHa Haxoauwtcs copbenta 31MOIl-ctupocopb maccon (0,15 =
0,01) r. Ipn atom oBvem BHYTPEHHEro NpoCTPaHCTBA NAaTPoHa, csobogHoro or
copbeHTa coctasnseT 1 cM’. 370 caoBoaHoe NPOCTPAHCTBO OCTABARETCH ANA
ysenuueHua cbvema ctupocopba npu HabyxaHue ero B soge.

[ockonbky cTupocopd He cmaunBaeTcs BOAOW, ero obpabarbisaloT op-
raHN4EeCKUM pacrsopurenem, CMeLnBaloUMMCS C BOAOW (3TUNOBbLIM CRVPTOM).
Ana atoro copbLUMOHHbBIR NATPOH NOMELWaIT B CTakaH ¢ 3TUNOBbLIM CNUPTOM W
BbIAEPXUBAIOT B TeueHue 15 — 20 MuH.

Copbent npombisatoT 40 — 50 cM® GMANCTMNNNPOBAHHO#W BOAL! U Aanee
nopaepxuBaloT 8 Hadbyxwiem coctonHun, usberas ero sbicbixaHua [locne
OKOHYaHUA paboTbl COPOUNOHHLIN NATPOH XPAHAT B CTaKaH4uke C AUCTUNNNpoO-
BaHHOW BOAOMN.

Mepea nposeaeHneM KOHUSHTPUMPOBAHUA NPOBOAAT KOHTPOML YNUCTOTH!
cmpocopﬁa OT npumecen geHona. [ina 3TOro yepes naTpoH ponycKaloT
10 cm° pacTBOpa rMapPOOKMCY HaTPUs KoHUeHTpauuu 0,05 mone/am® (3anmoenTa)
CO CKOPOCTBbIO 2 - 3 cM /MuH. [lanee, 3aTOT PacTBop COGUPAIOT B CTaKaHuMK,
NPEABAPUTENLHO NPOBEPEHHBIA Ha YNCTOTY, B KOTOPLIN BHeCeHO (0,28 + 0,05 r
Na,HPO,, HeATpanusyloT CONSHOW KUCNOTON A0 3HaveHnsa pH 8,5 - 9,5 (KoH-
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Tponb no uHaukartopHon Oymare). CrakaHumk NOMeLLaloT B aHaNU3aTop u aHa-
NU3NPYIT Ha cofiepxaxne eHona.

B cnyyae oTCyTCcTBUA 8 3M1H0arte npuMecein PeHona NaTpoH CHUTAIOT ro-
TOBbLIM ANS NPpoBeAeHNA KOHUEHTPUposaHus. B npoTUBHOM Cnyvae npombisaloT
copbeHT eltle opHOW nopuuei pacreopa 0,05 MonL/AM° rMAPOOKUCH HATPUS W
NOBTOPSNIOT aHann3 NPOMbIBHOIO pacTeopa Ha BbIXOAEe U3 NaTPOHa.

8.5.2.2 CopbuuoHHoe koHueHTpuposarune deHona u3 pasdasneHHbix
BOQHbIX PACTBOPOB C KOHUEHTpaume#n derona 0,0004 - 0,004 mr/am® (npupopn-
Hbie, NUTbeBbIS BOAL!)

[Mpoby aHanuaupyemoi Boast obbemom 250 — 500 CM® NOAKUCASIIOT CO-
JIRHOW KMCNOTOW A0 BennuuHbl pH 2 - 3 (ecnu Ana aHann3a ucnonb3lyloT KOH-
cepsuposarhbie Npobut Boabl ¢ pH 2-3, TO nogKNCNeHne CONRHON KUCNOTON He
Tpebyetcs).

rtoakucneHHyo npoby NponyckaiorT yYepes CoOpOUUOHHBIA NATPOH CO CKO-
POCTHIO 4 - 5 CM°/MUH.

flecne nponyckaHus auanusup:yeuoﬁ BOAb! COPOEHT NPOMbLIBAIOT NyTEM
npoxaunBanusa yepes Hero 20 - 30 cm™ OnancTMNNNPOBaHHON BOAD.

LOecopbuuio deHona u3 naTpoHa npoBOAST 3noeHTom (0,05 mons/am’
pacTsop rmapookucn Hartpus) obremoM 10 cM™, nponyckas ero yepes naTpox
CO CKOPOCTBIO 2 — 3 CM /MUH. 3n10aT CoBMPaIOT B CTaKAHYMK, NPEABAPUTENbHO
npoBepeHHbI Ha YKUCTOTY, B KOTOpbiA BHeceHO (0,28 + 0,05) r HaTtpus ¢oc-
dopHokucnoro asysameweHHoro (NaHPQO,).

flonyyeHHbIn 310aT  HEUTPanu3yloT CONSHOW  KUcChoToh Ao
pH 8,5 - 8,5, BenuuuKy pH KOHTPONUPYIOT C NOMOLLLIC UHaUKaTOpPHOR Gymaru.
HeobxoanMMo y4uTLIBaTD, H4TO NPU aHann3e HeRQOCTaTOMHO HEATPANU3OBAHHOIO
3nioata (zHadverve pH Sonee 10) BonbTamnepHbie xpusbie uMeloT BoNbLIOK
HaKNOM, BCASACTBUE Yero nuk peHona Ha HUX CTaHOBUTCA MaN0O3aMETHbLIM.

9 BbINONHEHMNE UIMEPEHMNA

9.1 Obujue pexomerHdayuu

[pit aHanuse HenTpanusosaHHoro (4o pH 8,5 - 9,5) anoara Heobxogumo
yYUTLIBATD, YTO NOTeHRUWan aHogHoOro nuka eHona B Hem cmelyaercs Ha 0,05
- 0,07 B B CTOpOHY ero yMeHbuieHus OTHOCUTEeNbHO noTeHuuana aHo/HoOro
nuka eHona B OHOBOM anekTponute (0,2 monw/am’ pacteop HaTpus doc-
dopHokucnoro asysameuwleHHoro (NaHPO,)). Hanpumep, ecnu noreHyman
nMka dPerona 8 ¢GOHOBOM InekTponute cocrasnaeTt 0,57 B, To B HeUTpanu-
30BarHOM pacTeope OH cTaHeT pasen 0,50 - 0,52 B.

B cnyyae nOABMEHUA HA BONbTaAMNEPHON KPUBOR Npobbl NUKOB NOCTO-
POHHUX NpUMecCen, pacnonoXeHHbiXx s0nuM3u nuka dexona n 3arpyaHsowmx
U3MegseHue ero BbiCOTbl, NOBTOPAIOT perncTpauunio BONbTaMMepHOW KPUBOW
NPpobbl, yMeHbWwuns nNpU 3TOM CKOPOCTh NUHENHOW pa3BepTKu noTeHumana
0o 5~ 10 mB/c.
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9.2 BuinonneHue uamMepeHuUll npu onpeodesieNuu MacCo8biX KOH-
yenmpayuu ¢penona 8 npobax eo0d Ha eoNbMaMiNepPoOMemMpPUIeCKOM KOM-
nnexce CTA (c npozpammreim obecnevyerHuem DOS)

NposeaerHne uamepeHunin Npu onpeaeneHnn MaccoBbiX KOHUEHTpaLUi
deHona 8 npobax 804 HA BONLTaMNepomeTpryeckom aHanusarope CTA ¢
nporpammHbim obecneveHnem Windos npueeAeHo B nnpunoxeruu b.

9.2.1 lIpoeeBerue uameperuil npu onpedesieHuy Macco8oi KOH-
uesmpayuu gheHoNa e ananusupyemoil npobe eodsbi

Ans onpepeneHna MAacCOBOW KOHUeHTpauun cdheHona MmeToacm ap-
COpOUMOHHOR MHBEPCUOHHOW BONLTAMNEPOMETPUK  BbIBUPAIOT chneayoLme
yCNoOBUS:.

- WHAWKATOPHbLIA 2fiIeKTPOR — cTexnoyrnepogHbin (Mapku CY-2500) auva-
meTpom 1,2 - 1,5 mm, AnuHoi 8 -12 MM 1 conpoTuaneHuem He 60-
nee 2 kOwm;

- 3NeKTPo CpaBHEHUs -~ xnopcepebpfHbii B HAChILLEHHOM pacTBope
XITOPUCTOrO Kanua.

fMpumetdanue: PexoMeHAYeTCA UCNOMbL30BATL OTASNbHBIA KOMMMEKT
3NEKTPOAOB ANK onpeaeneHus pexHona.

(MoarotoBka ¥ BKAIOMEHUE aHANWU3ATOPa BONLTAMNEPOMETPUIECKSIO
NPOBOAUTCA B COOTBETCTBUU C « PyKOBOACTBOM NOnNb3oBaTens» Ha npudop.

9.2.2 lpoeepka cmakaH4yuKose, hoHOBO20 pacmeopa u 21eKmpo-
8068 Ha Yyucmomy

B TPy YMCTbIX KBAPLEBbIX CTaKaH4YMKa BMECTUMOCTLIO 20 — 25 CM° Hanu-
saloT No 9 ~ 10 cM’ pacTeopa hOHOBOTO 3NEKTPONUTA.

OnyckaioT B pacTBOp UHAUKATOPHLIC 3NEKTPOAbi (MPUrOTOBNEHRbIE MO
8.3.1), anexkTpoabl CpaBHEHUn, a3oTHble TPYOOUKM M NOAKMIOHAOT UX K COOT-
BETCTBYIOWUM Knemmam npubopa B KaXKAOK A4enke.

3arpyxaioT unv co3aaloT TPAcCy aHanusa co CneaylowuMu napaMmeTpamu:
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Vi3 xomaHasl «BblBOP» 3arpyxaior «dOH».

8.2.3 lpoeepka pabombi paboye20 3nexmpolda No KOHMPONLHOU
npobe peHona

B YMCTLIf KBApUEBbIN CTakaHumk Hanusalor 10,0 cM® pacTsopa OHOBO-
rC AnSKTponuTa. CrakaHuuk NOMEWAIT B INEKTPOXUMUYECKYIOD AYeirKy, onyc-
KaIOT 3neKTpoAb: U 3anyckaioT komanay «POH». 3anyckaoT komangy «[MYCK»
W CHUMaIOT 5 Bonbramneporpamm. lpoBogAaT wux  0b6paboTtky
(« YCPEAHEHUED»).

fiposoarT komaHay «BbiXOL». MepexoasT 8 komaHay «[MPOBA».

BHOCAT B CTakaHuuk ¢ pacteopom POHOBOro 3nexTponuTa 0,01 cm’ ar-
TECTOBAHHOre pacteopa deHona koHueHtTpauum 1,0 mr/am”. lNonyuerHblit pac-
TBCO ASISKETCH KOHTDOJ'IbHOH npoboi ¢ coaepxanuem cexona 0,001 mrigm’
npv o6bewme npobsi 10,0 cm”

danyckaioT komaHgy «[POBA» (ycradHasnuBalOT Kypcop Ha
«1YCK/ICTOM», wenkiure nesow Knasuwen Mbiliv OAWH pas), NPoun3BOAAT
HECKOADKO CLEMOK BONbTAMNEPHbLIX KPUBBLIX, NPOU3IBOART ux 0O6paboTky
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(«YCPEHEHMWED») (cm. «Pykosoactso nonb3oBarensn») u NepexoasT B KO-
maHay «[JOBABKA».

BHOCFIT 8 CTakaHiuKk C npoGou ewe oAy nobasky peHona ctremam
0,01 cm® koHUeHTpauuu 1,0 Mr/am° u 3anyckaioT komaray «YCK».

[Toka xOMMNEeKc nNpoBoANT n3MepeHun, 3anonHAIOT Tabnuiy 8 rpage
«KONNUECTBO».

il ———

Macca HaBecku 0,00[r] i
O6vem npob! 10,0 [ cm” )
TG I

NIOBABKA

O6vem nobasku AC KonuenTpatus AC
cM™° mr/om

(locne ob6paboTum sonbTamnepHbix Kpusbix aobasku («YCPEQHZRHWUE»)
cmoTpaT « COAEPXXAHWUE».

Ecnu pacxoxpeHue Mexay pesynstatamu B aYenkax cocTasnser meHee
30%, CTeKnoyrnepoAHbIn INeKTPOA CHMUTAIOT NPUrogHbIM K pabote. Noche aTo-

fO NPUCTYNaoT K U3MepeHuto Npod 8 Takon Xe nocneaoBaTenbHOCTH. SNeK-
TpOAL! rOTOBLI K pabore.

9.2.4 Nameperus npu ananu3se npobbl Ha codepxanue erora

OaHoBpEeMEeHHO NPOBOGAT aHanu3a ABYX napannenbHbiX W OAMCH pe-
3epBHOK NPOOL! B TPex crakaHYnKax

[1pobbt, noaroToBNeHHbie ANA uamepeHus No 8.5 HaCToRUIeR MeTSaURM
NOMELWAIOT B INEKTPOXUMUIECKY!IO AHEHKY, ONYCKAIOT 3NeKTpoAb!.

3anyckaloT komanay «[MPOBA» u3 konoHkn «[AEVCTBWA». 3anycxawr
komarHgy «[1YCK». llocne xaxgoro uwkna umepeHuin Ha 3KpaH BbIBOASTCH
oyepeaHble BONbTaMNEporpaMmbl XapakrepHoro Tuna B pesynsTtaTte BwiNON-
HEeHWA cepun u3MepeHnin Ha IkpaHe JorkHO ObiTh NO 3 - § BONbTAMNREPOrpaMm
B K2XXAQO0M U3 OKOH BbiBOAA, COOTBETCTBYIOWNM Avenkam 1, 2, 3. Hesocenpous-
BOAVMbIE BONbTamMneporpaMmms! KCKNIOHaIOT.

flocne uamepeHuss no npobe curHana eHonNa BbLIXOJAT ¥3 MEeRi
NEVWCTBUN no npobe n exoasT 8 Merio "NOBABKA". 3anonHsict Tabnuity
"KONMUMHECTBO" 8 MeHio geictsuin no JOBABKE.
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Hanpumep:

Macca Haseckn 00{r}

[ OGsen npoce

. OBLem MuHepanusara 1,00 [c™’ ]

| OBvew a0t
LOBABKA

l AnNemMeHT Obvem aobasku AC KOHLIEHTP&I.&MFI AC
cM® Mr/am

| Ph 0,01 1,0

BHOCAT C NOMOWbKY NUNETKU unu aosaropa gobasky AC ¢enona ¢ Ta-
KUMM Xe napaMmeTpamm B KaxAayld sYenKy wn 3anyckalT uamepeHne no
NOBABKE, Haxas "MTYCK" 8 meHio peuctenit no « JOBABKE».

Ecnn K 3TOMY MOMEHTY KOMNNEKC NPOBEN u3MepeHue U pasMmerTka Kpw-
Bbix npoBegeHa, MOXHO cCpasy NOCMOTPETL pesynbTaThi aHanuisa 8 Tadnuue
«COOEPYXAHWEN>.

[locne 3aseplueHna 8Cex nsmepeHnid, UCKNIOIeHUR BbinaBLLNX KPUBbLIX W
yCpEeLHeHNA pe3ynbTaToB - aHanuia npobbl Ha cogepxaHue deHona 3asep-

weH. OxoHvyaTenbHblit pesynbTat cMoTpaT B «CoaepxaHue» U 33HOCAT B
«APXWB».

Tabnuua 3 - PekomeHayembie no6asku aTTeCTOBaHHbIX CMECEeNl u vys-
CTBUTENbHOCTK NPUOOpa nNpn perucrpayun sonsTamneporpamMmms peHona npw
aHanuse sog

. [lnana3ox onpepe- KoHueHTpauus PexomeHayemsin | YyBCTBUTENbHOCTS,
NSEMbIX KOHLHTp2: awecmaaunogi obvem .q%ﬁaaox. A/Mm
un cbeHona, Mr/am CMEeCK, Mr/am CM

0,0004 ...0,004 0,1 0,05...0,10 410

0,004....0,02 0,1...1,0 0,10 4107 ...8.107
0,02....0,2 1,0 0,05...0,10 8.10°" ...2.10"
02...04 1,0...10,0 0,05...0,10 2.107...8.10°

rq—-h gt oS -l -ml-=upety
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PucyHok 2. Bonbmamnepozpammsi peHona 8 pacmsope GeHISL 24
anexmponuma (1), npobsi (2) u npobki ¢ Jobaskol (3J)

16 BbIYUCNIEHHE PE3YNLTATOB

[lpy UCNONB3OBaAHUK BONLTAMNEPOMETPUYECKOrO aHanu3aTora 8 «IM-
NNeKTe C KOMNbIOTepoM perucTpauunio n oCpadoTky pes3ynoTaToE WInEeLenny
AHANUTUNECKUX CUHanoB U Pac4eT MaccoBbiX COHLIBHTPAUNA KOMIICHe-TE 3
npobe (Mr/aM°) BbiNONHAET cMCTemMa cOopa ¥ 06paboTkn AaHHLIX aHarny3aToRA.

10.1 Pacyem Maccoe8ol KOHLUeHMpayuu KOMroHeHma 8 npobe

10.1.1 [Ans onpepenenus dexHona KomMnnexkc pacCHuTHIBAET Cpeivdee
3HaveHue 8 npobe u 8 npobe ¢ AobaBkON (CM PYKOBOACTBO NONS3SESTANSN
«KomaHpa NPOBA» # «Komanga OBABKA»).

flporpamMmma BefeT pacveT KOHLUEeHTpauwuid rnc CpeaHuM 3HAUYSHURN NS-
3ynbTaTtoB 00paboTku NONyYeHHbLIX Ha HACTORLIUMA MOMENT KPUBbLIX [1oche ¢C-

PeAHEHNA pacueT NPou3BOAUTCA TOMBKO NO CpeaHuM Kpusbim POz, “'Tr-m.._
v JOBABKw.
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Maccosyio KonueHTpauuio exona 8 Npode BLIYUCNKIOT N0 Popmyne.

rrpoﬁ n06 " ¥ nobas -V
X apose (——————T————“ —— Mrigm], (1)
npoﬁslcnoﬁaaxon rrpoﬁu a.nuumu upoﬁu

ee 1 .. - BbicoTa nuka deHona Ha kpuaon npobel (Al

C..,... -KOHUeHTpauua AC deHona [mr/am’);

Y, saee, ~ OOBEM n0OGEBKM [CM7),
w - 06bEM MuHepanusaTa [cM’];

T uwrepasvsame

Y - BbicoTa nuka peHona Ha BA-kpuso# npobet ¢ fobaskoin AC e-

Hona [Al;
V. - obbéM anukeotbl [cm’)
V, e - 00bEM Npobbi [am°].

10.2 fipoeepka npuemMaemMocmu pe3ynbmamoe UsMepeHuld

10.2.1 lposepsioT NpUeMnemMocTb NOfIyMeHHbIX pPesynsTartos napan-
fensKoiX onpeaenenuin. PacxoxgeHue Mmexay nonydYeHHbiMu pesynbTaTtamu
ABYX flapanfenbHbiX aHanu3lupyemsix npod He AOMKHO nNpeBwiwaTth npegena
NOBTCPAESMOCTN r. 3Ha4eHue npeaena NOBTOPREMOCTU ANA ABYX Pe3ynsTaTos
nanannensHbix onpeaeneknic npyseaeHo B Tabnuue 4.

1abrinva 4 - [inanasod uamMepeHnii, 3HavyeHua npeaenos NOBTOPREMO-
CTwv NDUY goseputTensHoi sepoaTHocTy P=0,95

' ranme
l HOBA-
HWe )
Npeaen nosTo- | Kputuyecknin ava-
o pREMOCTH (ANS nasox (AnA JYeThi-
ana3oH namepsiembix KOH-
nai;n > at :::Tpauuzpwmu“ “© ABYX pe3ynbTartos | pex fapannensd-
KOMITO- ! napannenbHbix HbiIX onpeaene-
HeuTa onpesenexun), r HuRK), r*

|

Ot 0,0004 go 0,005 sxkmow. 0.42 - Y 0.54 - -5(—-
::;-,» i Cs 0,005 go 0,05 aknou. 0.31 - /_Y- e

| Ca.0,05 80 0,4 exnou. 028 . X

g T S A N W

I
F-—-I—.-.-n

A - cpepHee aprdMeTYecKkoe 3HaveHne pesynbTaTos napannefbHbix on-

pansnenyit MaccoBon KoHUueHTpauu KOMNoHeHTa
e e

e e e P ) -
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PesyneTarbl CHUTAIOT NPUEMIIEMbIMU NIPY BLINONHEHUI YCNOBUS
IX«;"lesr. f2)

ADCOonNTHOE 3Ha4YeHue nNpeaena rnoBTOPASMOCTU PACCHATBIBRETCH AR

cpepHeapudMeTUHECKOro 3HaveHnA pe3ynbTaTtos ABYX napannenbnb:x ¢npe-
peneHnn

T = X, + X,
2

[pw BHINONHEHUN YCROBUA (2) 3HAYEHNE X NPUHUMAETCH 32 PE3YNETAT
N3MEPEHUS MaCCOBOI KOHLUIEHTPAaLWK ONpeaensiemMorc KOMNOHEHTa B npobe

3)

10.2.2 MNpu npesbiwennn npeanena nosTopsreMocTn (r) Heobxoanmo [o-
NONHUTENBHO NONYYUTHL elje ABa pesynbraTta napanfienNbHbiX ONPEeREeNSHWA.
Ecnu npur 3ToM pasmax (Xmex — Xmn} PE3YNLTATOB YETLIPEX NapanfienbHbiX G-

PefeneHuit PaBeH UMK MEHbLLIE KPUTUYECKOrO AuanascHa F ©, To B KauecTss
OKOH4ATENbHOro pesynbTara NPUHUMAKT cpeaHee apudmMeTIeckoe raqere
pe3ynLTaToB “eTbipex napannenbHbix onpefenerun. 3HaUSHUR KPUTYHECKOTO

ananasoda (r *) ANA YeTbipex pesynsTatoB fapanfenbHsiX Cnpeaenervi
npuseaeHst B Tabnuue 4.

Ecnu pasmax (Xmax — Xmin) O0ONbWE ¥ * , BbISCHSIOT NPUYNHBES NORBNEKUR
HeNpUeMnNeMblX pe3yneTaToB napannenbrbiX onpeaeneHui. 1pu aToM npced-
AAT onepaTusHbIN KOHTPONb NosTopsiemMocTn No MU 2335-2003 [8) unx pasne-
Ny A.2 NpUNOXeHUS A HACTORLWEro ROKYMEHTA Ha METOLNKY.

10.3 Yucnoeoe 3HaveHne pesynbTaTa N3MEPeHUs A0IMKHO OKAH-REETHER
LUWUPOU TOro e paspsrga, 4TO u 3HadYeHue npeaena NOBTOPAEMOCTY: pesynstea-
TOB napannenbHbiX onpeaeneHwi, U coaepxars He bonee AByX 3HadalL VX
undp.

11 OPOPMIIEHUE PE3YNIbTATOB UIMEFPEHWY

11.1 Pe3ynbTarsl uaMepeHnin XpaHsT B NaMsaT KOMNbIOTEPa (NpK wC-
NONb30BaAHNY KOMMbLIOTEPUINPOBAHHOTO BONBTAMNEPOMETPUYECKOrD axasikia-
TOpa) unu ohopMAAIDT 3aNUCLIO B XypHane. [pu 3TOM NPUBOART CBefetAR
o6 aHanusupyemoi npobe, ycnosuax U3MepeHuin, aare NONyYeHns peaysieTa-
Ta U3MEepeHnin. 3annuce B XypHane yaocToBepaeT NNLU0, NPOBOAUSLIES »anS-
peHUSL.

11.2 Pe3ynbrar naMmepeHun (aHannsa) B JOKyMeHTaX, Boiagaems:x na-
OopaTtopuei, npeacTasnN[IoT 8 CNeayowmMx BuAaXx |
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(X £A), mrinw’, P=0,95

Ny ( X*A, ) mrigm®, P=0,95, npn ycnoeuw Ap< A,

rae. X — pe3ynbTaT u3MepeHUun, NofyverHbit B COOTBETCTBUM C HACTORLLNUM
ACKYMEHTOM Ha METOAUKY BbiNOAHEHUA U3MEpeHni,

+ Lp — 3HAYEHUR XapaKTepUCTUKM NOTPEeLIHOCTU pesynbTaTtos usmepe-
HKK, YCTaHOBNEHHbIE NPKY peanusalvn MeToanku B nadboparopuum;

+ A - 3R24eHNn XapaKTepuCcTuki NOrpelHOCTH HACTOSLWEN METOANKW
BbII0SHEHUA N3MePEeHUN, KOToPbie PpaccUnTbiBalOTCA NO popmyne

A=0,01-0-X (5)

rae STHOCWTENbHOe 3HaJYeHue NoKasaTena TONHOCTU (XapaKTepucTuku norpetu-
4OCTH — & MeToauKi npueegeHo 8 Tabnuue 1.

lpumevanue: XapakrepncTuky NOrpeLlHOCTH pesynbTaToB M3MepeHuin

npy peanuiayuy MeToanku 8 nabopatopunm AONYCKaeTCA yCTaHaBnMeaTb No
dopryne

Ay =0,84-A (6)

C ficCneaylowmnmM yTouseHueM no Mepe HakonneHna nHpopmauuu 8 npo-
HECCE KOHTDONSA CTabuNbHOCTU Pe3ynbTaToB U3MepeHun no pazaenam 12.3 v
12.4 HacToRWero AoKkyMeHTa.

12 KCHTPO/Ib KAYECTBA PE3YNbTATOB U3MEPEHUMK NPKH
PEANMU3AUMYM METOLUKH B NABOPATOPUM

12.1 KOHTpONb KayecTsa pe3ynbTatoB W3MEpeHnd Npv peanusauun Mme-
TOAUKK B nadoparopuu npegycMaTpmsaert:

— OnepaTUBHbLIN KOHTPONb NPoUeAaypbl aHanusa (Ha OCHOBE OWEHKW No-
rPeUIHOCT PEe3ynbTaToB aHanusa nNpu peanu3auuy OTAENbHO B3RATOU KOH-
TPCNLHOK Npoueaypbl),

— KOHTPONb CTabunsHOCTU pe3ynbTartos aHanui3a (Ha OCHOBE KOHTPONSA
CTabUNLHOCT  CpefHexBaAPaTUYECKOr0 OTKITOHEeHNA BHYTpunabopaTopHOR
NPEUN3NOHHOCTU, NOTPeLUHOCTH, CPpegHeKBaapaTUHeCKOro OTKNOHEHKA NOBTO-
PREMOCTN).

12.2 Onepamuerbili KOHMPONL NPoYeoypPsL! aHanu3a (8bINONHEHUS
usmepeHul) npoeoosm:

— PDU BHEApPeRUN MEeTOANKM BLINONHEeHNUs! u3mepeHuik B nadoparopuu;

— npu NoABNeHun (hakTopoBs, KOTOPLIE MOTYT NOBNUATL Ha CTabUNBLHOCTDL
mpoUecca ajanusa (Hanpumep, Npy CMeHe NapTUN PeaKTuBoB, NOCNe PEMOHTAa
Ipwdona, Npu ANUTENbHOM NPOMEXYTKe BpEMEHN MeXAy aHanu3amu un T.4.).
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OnepaTtueHbih KOHTPONbL NPOUEAYypPbl aHan3a NPOBOAUT CaM KCNCHHK-

Tenb C Uenbio NpOoBEepKU ero roToBHOCTU K NpoBeneHVi0 ananuia palouunX
npod.

OnepatueHbii KOHTPONL NpPOUEAypbl aHanusa NPOROAAT No Ml 23335~
2003 [8] nnu nO NPUNOXEHUIO A HACTORALLErO AOKYMEHTA Ha METOANKY

12.3 OpHon u3s popm koHvmpons cmabubHOCMU Pe3ynbMamos ana:iu-
33 AABNARETCA KOHTPONb CTabunsbHOCTU pe3ynsTaTos aHanmsa 8 npegenax na-
OopaTopuu C UICNONL3DBAHUEM KOHTPONbLHbBIX KapT, peannilyemsbii

— IYTEM KOHTPONA U NoAdepXKaHuR Ha TpeDyeMOoM ypoRHE NOrpewLroCTw
pe3ynsTaTtoB UmMepeHun;

- NyTEeM KOHTPONS| v noanepXaHua Ha Tpebyemom yposHe BHyTPrralo-
PaTOpHON NPEUN3INOHHOCTH;

— NyTeM KOHTPONA 1 NoaaepXaHus Ha Tpebyemom yposHe NOBTOPSEMO-
CTy pe3ynbTaToB napannenbHbix onpegenexHun.

12.4 Npoueaypoi ¥ NEPUOAUMHOCTD KOHTPRONS TOYHOCTU (KOHTPONS CTa-
OUNbHOCTH) NOny4HaembixX pesynbTatoB wuaMepeHiih B npeaenax nabeparcpuin
NPOBOART C yyetoM Tpeborawuit paspgena 6 FOCT P UCO 57256 unw no
MU 2335-2003.

OTBETCTBEHHOCTb 33 OPraHWU3aLinI0 NPOBEAEHUS KOHTPONs CTabubHO-

CTU Pe3ynbTaToB aHanNui3a BO3NaratdT Ha NULO, OTBETCTBEHHOE 3a CUCTSMy
xayecTsa B8 naboparopuu.

12.5 MNeproanHHOCTL KOHTPONA NCNONHUTENEM NPOLEAYPb! BbirC iAEnus
U3MEPEeHUR, a TaKke peanusyembie npouegypbl KOHTPons cTabunbHOC i pe-

3yNsTaToB BbINONHAEMbIX U3MepeHun pernameHTupyoT B PykoBcac se ng «3-
yecTsy naboparopuu.

13 NPOBEPKA NPHEMNTEMOCTHU PE3Y/IbTATOB U3MEPEHNA
ANs [BYX TIABOPATOPHH

13.1 MMposepky NpueMnemMocTu pesynbTaToB UIMEPEHNR, NONYLEr-LIX B
YCNOBURX BOCNPOU3IBOAUMOCTK (B ABYyX Naboparopuax, m=2), NPOBCAST & yue-
TOM Tpebosanun 5.3.2.1 TOCT P UCO §725-6 ne oTHOWeEHNIO K npesen;, soe-
NPOU3BOAUMOCTU, nNpuBegeHHOMY B Tabnuue 5, Nu K KPUTUMECKOA paswotty

ANA ABYX cpefHeapudPMETUHECKUX Pe3ysibTaToB N3MepeHnit B COOTBRTCTE: K &
5.3.2210CT P UCO 5725-6.

PacxoxgeHue Mexay pesynbTatamu W3MEepPEeHun, NonyueHHbsiXx 8 AByX
nadopatopusax, He 4OMKHO NpesbIAaTL Npeaena BOCNPOUIBOANMOCT .

Mpu BbiNONHEHUN 3TOro ycnosua npuemnremo: 00a peaynetata A3Mepe-
HWA, ¥ B KadYeCTBE OKOHYATENbHOrO MOXET ObiTh ucnonbioBaHo nx obiyee

cpegHee 3HaveHue. 3HaueHuAa npegena BOCNPOU3BOAUMOCTK NDUBEAEHD! 8
Tabnuue 5.
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[Tpy nNpesbilleHnn nNpeaena socnpou3soaUMOCTU MOryT ObiTe UCNONB3IO-
BaHbl METOAb! OLEHKU NPUEMNEeMOCTU PE3YNLTATOB W3MEPEeHUn COrnacHo pas-
aena 5 FOCT P UCO 5725-6.

Tabnuua 5 ~ [luanason namepeHnin, 3HaveHus npegena BOCNPoOn3soau-
MOCTH fipi goBepuTenoHoi seposTiocTu P=0,95

HawmeHoBa- Mpeaen sBocnpousBoaMMO-
nue onpepe- Ouanas3ox uamepaembix KOH- CTV (ANA AByX pe3ynLTaToe
| NAEMOFC KOM- UeHTpaLuiA, Mr/am’ nIMEpEeHni),
l foHexTa

Ot 0,0004 a0 0,005 sKniov. 056 . X
PeHOosT Cs. 0,005 no 0,05 sxniou. 039 }

Cs. 0,05 no 0.4 sxsiom. __ X;

X - cpepHeapudMeTU4ecKoe 3HaueHue pesynbTaToB aHanusa, NONyJYeHHbIX
B f8yx nabopartopusax

13.2 Paspeweriie npoTUBOpPEYNA MeXAy pesynsTaTamn AsyX naboparo-
pu npoeogaT B coorseTctBuu € 5.3.3 FOCT P NCO 5725-6.
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NPUNOXEHUE A
Anzopummbi onepamueHo20 KOHMPONN npouedyps! aHanu3a

A.1 O6wjue nosnoxerus

A.1.1 OnepatusHbid KOHTPONL NpoLEeAypPbl aHanu3a ocyuwecTsnseT He-
NOCPEACTBEHHO UCNONHUTEND Ha OCHOBE MHOPMauuy, NonyvaeMon npu pea-
nusauun OTAENbHO B3ATON KOHTPONLHOW NPOoUeAypbl C WMCNONb30BaHWEM
CPeacTB KOHTPONS.

A.1.2 Ponbe CpeaCTB KOHTPONS! BLIMONHRAIOT:

— 0Dpas3ybi ana konTpons (AC no M 2334-2002 [9)):

- pabouue npobbl ¢ nssectTHon Ao06aBKON oNpegenIEeMOro KOMNOHEHTA;

~ pabouune npobbl cTabunbHOro cocrasa.

A.1.3 Cxema onepartueHOro KOHTPONS NPOUERYPL! aHamsa NpeaycMarpusact.
~ peanu3auunio KOHTPONbLHOK npoueaypy!;

— pacyeT pesynvrarta KOHTPONbHOR Npoueayph!;

—- pacuyeT HOpMaTuBea KOHTPONS;

— CpaBHeHne pesynbTara KOHTPONbHON Npoueayph! C HOPMaTUBOM KOHTPOSNS;
— NPUHATUE peleHnna No pesynbrartam KOHTPONSs.

A.2 Anzopumm onepamueHO20 KOHMPOJI NoemMopseMocmu pe-
3YSILMamoe KOHMPONbHbLIX UIMepeHUU

A2.1 MonyyaloT ABa pesynbTara napannensHeiX onpeaenesnn nodoro
cpeacTea KOHTpons (no A.1.2).

A.2.2 Peann3yioT cxeMy KOHTPONA NosTOopsemMocty (no A.1.3), nonyyan 482

pe3yneTarta napannenbHbiX onpepeneHnik. PesynbtarT KOHTPOMLHOW Mpoueaypb:
paBeH

e =X, =X, (A1)

HopmaTtus KOHTPOMA NOBTOPREMOCTV paBeH npegeny noeTopsemocty [/
npu n = 2, 3HaueHne KoToporo npuseaeHo s Tabnuue 4.

IlposepsioT ycnosue le <T .

(A.2)
A.2.3 Ecnu ycnosue (A.2) BbINONHAETCR, TO PacCYUTHIBAIOT PE3YNbTaT KOH-
TPONbHOW NPoUeAypb! aHanusa Kak cpepHee apudmerudeckoe W3 pesyneTaTos

ABYyX NapannensHbix onpegenexHni.
Ecrm 7. > 7, TO penaioT NOBTOPHYIO KOHTPONBHYIO Npoueaypy, fonyvas

3aHOBO Ba pe3ynbTarta napannenbHblx onpepeneHui.

lpn NOBTOPHOM NpEBbILIEHN Npeaena NOBTOPREMOCTY NPoUeaypy aHanu-

33 NPEKPaWAIoT ¥ BLIACHAIOT NPUYUHDI, NPUBOAALLNE K HEYAOBNETBOPUTE TbHLIM
pesynbTaTtaMm.

A.3 Anzopumm onepamueHO20 KOHMPONs npouyedyps! aHanusa e
ycnosusix eaHympunabopamopHoi npeyu3uoHHocmu

A.3.1 ObOpasuamu gnsa BoiNONHEHWS A3HHOK NPoUeaypbl ABNAIOTCS CpeacT-
Ba KOHTpons no A.1.2. OB6rvem otobpanHon npobbl ANA KOHTPONA AOMMKEH COOTBET-
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CTBOBaTh YABOEHHOMY OObemy, Heobxoaumomy ANA NPOBEAESHUA WU3MEPEHWA.
OTobparHbit 0DLeM AenaT Ha ABe HacTu U aHaNU3NPYIOT B COOTBETCTBUM C Tpe-
GoBaHWAMN HACTORALLIEro CTaHaapTa 8 ycrnosusax sHyTpunadopaTtopHou npeumsnoH-
HOCTU WNK pasnNKyHbIMK ONepaTopamMu, AU B PasnNNYHOe BPeMs N ¢ UCNONL30-
BaHUeM PasnuUuHbIX CPEACTE U3Mepernuni 1 T.4., npyu codbnioageHun ycnosun n cpo-

KOB XpaHeHus Npob. MoNy4aloT COOTBETCTBEHHO X, M X, , Mriam’.
A.3.2 PaccuuTbiBaloT pe3ynsTar KOHTPONbHOW NPOoUEAYpb!
R =X, - X|- (A.3)

PaccuuTbiBalOT MNU yCTaHABNMBAIOT HOPMATUB KOHTPONR BHYTpuUnabo-
PATOPHOU NPeLU3NOHHOCTH

R_,’? — 0384 * R ’ (A,4)
rae R - 3Hadyenue npeaena BOCNPOU3BOAUMOCTY, NpuseaeHHoe B Tabnuue 5,

X - cpepHee apudMeTUdecKoe 3HaueHue pesyneTaToB, NONYYEHHbLIX B
ycrosuax sHyTpunadbopaTopHO# (NPOMEXYTOMHOW) NPEUNIUOHHOCTH.

A.3.23 PesynbraTtbl, NoNy4eHHbie B YCNOBUAX BHYTPUNAOtOpaTopHOU npe-
unsnorHocTy (X, X, ), CUNTaIOT yROBNETBOPUTENBHBIMI NPU YCNOBKHX

Ry <R, (A.5)
‘A.3.4 Tipu sbinonHennn ycnosusa (A.5) obwee cpeaxee apudpmeThye-

ckoe X npeacrasnsioT B KavecTse pesynbTaTa KOHTPONbHOR NPOLEAYPDI.

INpun HesbinonHeHun ycnosus (A.5) UsMepeHus NOBTOPSHOT.

[Tpt NOBTOPHOM HesbiNONHeHUn ycnoBuA (A.5) BBIACHAIOT NPUYUHBI,
NpUBoAALME K HEeYAOBNETBOPUTENbHBIM pe3ynbTaTam, U YCTPaHAIoOT nX.

A.4 Anzopumm KOHMpoONna npoyedsypbl ebLINONHEHUS U3MepeHulU ¢
ucnonb3osaHuem MemoGa obaeok

A.4.1 KoHTponb ucnonHutenem npoueaypbi BbINONHEHUS WU3IMEpeHWit

NPOBOAAT NYyTEM CPaBHEHUA pe3ynbrarta OTAeSibHO B3ATOW KOHTPONbHOW Npo-
ueaypbl Kk ¢ HopMaTusom KOHTPONA KA.

A.4.2 Pe3yneTaT KOHTPONbHONA npoueayps! Kk paccuuTsisaiotT no gopmyrne
K =X -X -C' rpe (A6)

_'
/

X — pesynbTaT KOHTPONBHOIO W3MEPEHUWA MACCOBOI KOHLEeHTpauuw
KOMIOHEHTa B npobe C n3secTHoit fobaskon — cpegHee apudmeTuyecKoe AByX
DEe3YNHTATOB NAapannenbHbix onpeaenexnt, pacxoxaeHne Mexagy KoTopbiMu He
peeblliaeT npeaena noBTopaeMoCcTH . 3HaueHue r npusefieHo 8 Tabnuue 4.

X — pesynbTaT KOHTPONBLHOIO WU3MEpPEHUS MacCcoBOW KOHUEHTpauwuw
KomMnoHeHTa B8 npobe 6e3 nobaskn — cpeaHee apudmeTuueckoe AByX pesynb-

TaTOB NapannenbHbiX ofpeaeneHui, pacxoxieHue Mexay KOTopbiMKU He npe-
BbiWaeT npeaena NOBTOPAEMOCTH I ;

- BennunKa Aobasxu.
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lNpumevarue. BennunHa nobasku gosmxkHa coctasnats or 50 o 150 %
OT MacCcoBOW KOHUEHTpaLluu xomnoHeHTa B npobe 6e3 aobasku.

A.4.3 HopmaTtue oneparusHOro KOHTpona Ka paccuuTsisalor no gopmyne

K, =/(a )2 (Az)
r— — -+ -—
8 ¥ *7 rpe (A7)
A - A -

AL 72X — 3HaYEHUR XapaKTepPUCTUKK NOFPELLHOCTY pe3ynbTaTos U3-
MEpeHUW, yCTaHOBNEHHbIe B nabopaTtopuu npu peanusaumm MeToauku, CooT-
BETCTBYIOLUE MAacCOBOW KOHUEHTpauuu KoMnoHeHTa B npobe 6e3 pobasiun v B
npobe ¢ aoBaekok COOTBETCTBEHHO.

[pn ycTaHOBNEeHUN Ay MOXHO UCNONL30BATL NPUMEUaHue B pasgene
11.2 HacTOAWEro AOKYMEHTA.

A.4.4 KayeCTBO KOHTPONLHOW NpoUeaypbl NPU3HAINT yA0BNEeTBOPUTEND-
HbIM NPV BbiNONHEHNN YCNOBUS:

Kk <Kp . (A.8)
Ipu HesbinONHEeHUN ycnosua (A.8) aKCrepuMeHT NOBTOPSIOT.

[lpu NOBTOPHOM HesbinoNHEeHWn ycnosus (A.8) BLIACHAIOT NPUYNAHEL,
npusoAsLLne K Heya0BNeTBOPUTESbHbBIM PE3yNbTaTaMm.

A.5 Anzopumm onepamueHOo20 KOHMPONs Npoyedypb! 8bINOTHEHUS
U3MepeHUull ¢ ucnonsaosaHuemM odbpasyoe 0N KOHMPONs

A.5.1 Obpasuamn ana xoHTpons sasnswTca padoune npobui aHanuau-
pyembix 00BEeKTOB C OTCYTCTBMEM A3HHOTO KOMNOHEHTa UNU MANOcR KOoHLUSH-
Tpauven KOMMNOHEHTA, B KOTOpPbLIe BBEAEHA TOMHAA KOHUEHTPaLWs WMCKOMOTG
KOMNOHeHTa (arTecToBaHHan xapakrepuctnka — C). KOMNOHEHT KOHUESHTRaLuu
C 88B0O4RT B Npo0y A0 cTaaun npobonoaroTosKu.

A.5.2 ANropuTM rnpoBeREHUA KOHTPONA TOMHOCTU C NpuUMeHeHueMm os-
pa3yoe ANA KOHTPONA COCTOUT B CPaBHEHUN pesynbTaTa KOHTPOSbHON npoLe-
Aypbl K, paBHOrO PasHOCTU Mexgdy pe3ynbTaToM KOHTPONBLHOIO u3MepeHis
aTTeCTOBaHHON XapakTepucTuku 8 obpasue ana KoHTpons — X U ero aTvecyo-
BaHHbIM 3HavYeHueM — C, C HOpMaTMBOM ONEPaTUBHONO KOHTPONA TOMHOCTH — X,

Pe3ynbtar KOHTPOMbHOW Npoueaypbi paBeH

Ky =|X-C} (A.9)
HopmaTtus KOHTpONA TouHoCcTK K paccuuThiBaioT no hopmyne:
K=A=0,84-A. (A.10)

A.5.3 TOYHOCTb KOHTPONbHOIrO U3MEPEHA NPU3HAIOT YLOBNETBOPUTEND-
HOW, ecnu:

Kk <K. (A.11)

f1pu HesbinONHEHUU ycnosuA (A.11) aKCNepuMeHT NOBTOPKIOT.
[lpn NOBTOPHOM HesbINONHEHUU ycnoeust (A.11) BHIACHRIOT NPUYNHL,
NPUBOAALINE K HEYAOBNETBOPUTEbHBIM pe3ynbTaTam.
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FIPUNOXEHNE b

85iNosIHeHUe UuIMepeHUU Maccoeol KoHyeHmpayuu
greson e pacmeope rnodaomoenieHHol npobst 80061
C UCNOMIL30BaHUCM
KOMRIeKCa sonsmamMmnepomempuyecko20 CTA
(C npoepamMmHuim obBecnevyernuem Windows)

5.1 Ananuszamop CTA ponxeH ObiTo NpefsapuTenbHO NOQroOTOBSIEH K
padoTe & COOTBETCTBUM € «PyKkOBOACTBOM nNONS30BATENA» HA AaHHLIA
85ONbTAMIIEDOMETPUYECKU KOMNNEKC.

b.2 lNpoeepka cmakan4yukos, PoHO8V20 pacmeopa u 3nekmpooos
Ha Jucmomy
Co20aHue HoeolU mMemoouKu (CM. «PyKOBOACTBO NOMb3IOBATENS» pas-

pen 3 1 «Cozparive HOBOK MeToAvKu» ). B rnasHoOM MeH0 BbiIOKPpaOT NYHKT 0
Meroanka / HoBaa metoaunka. BaogaT cneayiowme napameTpo.
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LONIRHAIOT METOGHUKY: UK B KOMaHfe NaBHoro meHio «CoxXpaKMTh

WE 25y ANk Naneny ynpasnenns W (nanpumep «Onpesenenne denona
% 333.&%:‘{3‘!;

fusaneHue ghoHa. B UMCTbIe CTakaHuuki HanusatoT no 10 cm® pacTeo-
DO hHOBCIC ANSKTHONNTA, CTaKaHUMKy NOMEeWaloT B SYenKy, OnyCcKailoT Inek-

TR 3an}f:r<ar0'r KOMaMay « T POH» (cMm. «PykoBoACTERO nonb3oBaTens»
GasEan 4 2 «3anyck ananvi3a POHCBOIO pacTscpan).

CEumanT ne 3 - S sonbTamneporpamm. [1poBogsT nx pasmeTky (cMm. «Py-
LOROATTRD NOne30BaTENNRy, pasjen 4.3 «PasMeTka 8oNbLTAMNEPHbIX 3aBUCUMO-

Sreky), YARNEHUS «BbiNaJaiouvix» KpuBbiXy (CM. « PYKOBOACTBO NONb3OBaTENs»,
aasnan 4 & «O0pabourka BonbTamnepHsIX KpushbIX», ).

51 HANUMUY KA BONLTAMIEPHBIX KPUBLIX NUKOB onpepensemMoro ane-
vorTs  enicoTon Donee 0,001 mxA cogepxumoe CTakaHYMKoB BuIINBANT, OT-
rol@ 20T CTaKaRUMKK i 3NeKTpoasb! Tak, YTobbl B YMCTOM (POHE OTCYTCTBOBANU
rky CNoaaenseMoro anemenTa (unu Obinn meHee 0,001 MkA).

-

HAameperue npodbi (CM. «PyKOBOACTBO nonb3oBatenn» paspen 4.6
«2ANYyCK ananuia npodut»)

B cTakauvuKk ¢ pacTeopoM hoHOBOrO INEKTPONUTa BHOCAT NUNETKOR unNu
no3aropom 1o 5 .01 cm® AC~2 theHon KoHueHTpaunu 1.0 mriam°. I'IonyueHHbm
DECTROD SBIRETCH econ'rpor'bnou npoboit ¢ copepxannem 0,001 mr/am® npu
cOBLERIZ LUl 10 oM°
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3anyckalor xomaHay « Il Monyvyexue BONLTAMNEPOrpamm NPoOLI».

CHumaloT no 3 — 5 sonstamneporpamm. INpoBogaT ux pasmeTtky (CMm. «Pykoso-
ACTBO nonb3osartens», pasnen 4.3 «Pa3MmeTka BONbTaMNepHbIX 3aBUCUMOCTER»),

yaaneHue «sbinagaowuxy kpusbix (Cm. pasgen 4.4 «O6pabotka sosfisTamnep-
HbIX KpUBBLIX» ).

H3mepernue npobul ¢ dobaexkoi (CMm. «PVKOBO.D.CTBO noONL308aTeNA»,
paspnen 4.7 «3anyck ananusa pobasku»)

fporpamMmoint NPeAyCMOTpeHa BO3MOXHOCTL OLeHKW KOHUEeHTpaLuu no
oaHou unu asym aobaskam AC peHon.
BHocAaT 8 cTakaHumim ¢ npoGoi  ao6askn AC deron o6bemom 0,01 cm’

AC—~2 deHon koHueHTpayuu 1,0 MI‘IAMa. 3anycKaioT KOMaHAY « - L ffonyue-
Hue BONbTaMneporpamMmm npobbl ¢ noGaBxon». CHumaioT no 3 — 5 BONbTaM-
neporpamm. MposoasT ux o6pabotTky aHanorMiHo A.2.5.2.

AsmeperHue npobbi ¢ emopoil 0obaexkold. BHOCAT B CTakaHuuku C

npobon Takue xe aobaskn AC deHona. 3anyckaor komaHay «’. MNonyuexne

BonbTamneporpamm npobut ¢ aAsyms poGaBkamur. CHumawr no 3 ~ 5
BONbTAMMNEPOrpamMMm, NPOBOAAT ux obpaboTky.

Peszynbmamss uimepeHusi cuzHanoe. B okHe «Pesynbtarhi uamepe-
HUR CUFHanoBs»

OTODPAXKAIOTCA pPe3ynbTaTthl pasMeTky Ana BCexX TUNOB
BONbTaMNEpPOorpamm.

Pacyem Mmaccoeoll xoHuesmpauuu

é

3anonHsior tabnuuy «Konuvyecrso» —_..

HOJT 8 KOHMPONbLHOU nNpobe.

Ana nepexopa 8 tabnuyy «KoHuenTpauua» B rnaBHOM OKHE Ha naHeny

C
yNPpaBneHua HaXXuUMaoT KHONKY -U OxHO npocMOTpa pe3ynurar aHanuia.
(CMm. «PykoBoacTeO nonb3osarensi», pasgen 4.9 «BuiucneHue KOoHUEeHTpa-
LU ).
Ecnu pacxoxgeHne mexay NOMyYEHHBIMW U BBEASHHLIMM KOHLEHTPa-
UMaMU He npesbittaeT 30 %, anexkTpoAbl CHMTaIOT npurogHbiMu K pabote. flo-

Che 3TOro NPUCTynaioT K UIMEPEHWIO Pk arxanule npob 8 Tako# xe NOCheRo-
BaTeNbHOCTH.

5.3 Buinonnenue usmeperuil npu aHanuse npobel Ha codepxaHue

deHon

OgHoBpEMEHHO PEKOMEHAYETCA NPOBOAUTL U3MepeHWs| AsyX napan-
NEeNbHbLIX ¥ O4HOK XONOCTON NPOOkI B TPEX CTakaHvmnkax.
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CTakaH4ukm ¢ npobo# axanusnpyemoro obwvexra, noaroToBneHHbIe ANs
usmepenun no pasgeny «floaroroska npoObi», NOMEWAIOT B 3NEKTPOXUMUYE-
CKYIO ff4elKy, ONyCKaIloT aneKTpoab!.

3anyckalT KOoMaHhpy « : Nonyvyexne BonbLTamneporpamm npodSoi»
(cM. PyxoBoacTso nonb3csarens pasgen 4.6 «3anyck ananusa npobui»). CHu-
MaIOT No 3 — § sonkramneporpamm, NpPoBOAAT UX pa3meTky (CM. «PykoBoacTBO
nons3osarens», pagen 4.3 «PasmeTka BoNbTaMnNepHbLIX 3aBUCUMOCTENY»), yaa-
nieHne «Bbinagalowmx» Kpusbix» (CM. «PykoBOACTBO NOMb30OBATENSY, pasaen 4.4
«Q6paboTKa BCGNLTAMASPHBIX KPUBBIXY).

B crakanuuky ¢ npobon ¢ NOMOLWBIO NUNETKU vUnNK A03aTOpa BHOCAT [O-
Gaskun AC-2 derHon 8 Takux obvemax, YToObi BbICOTHI NUKOB Ha BONbTaMNEpo-
rpaMmMe yBenmuunuchs NpumMepHo B 2 pasa.

3anyckaioT KomaHay « . TonyyeHue BOAbTAMNEPOrpamMm npobsl ¢
noGasxou». CHumaioT no 3 — 5 sBonbTamneporpamm. Mposogatr ux o6paborky
TaK X&, KaK ¥ Npu namepexHunn npodei.

Fip HEODXOAUMOCTU B CTakaH4yuku C npoboi BBOAAT TaKylo Xe BTOPYIO

noBasky AC ceHon koHUeHTpauum 1,0 mriam®, 3anyckaior komaxay « ©  Mony-

yenrue BofibTamneporpavm npodbbt ¢ aAByMA gobasxkamu», CHAMAKT 3 - 5
BONSTaNMPeporpaMm, NPOBOART ux cOpadoTky. =

B cxHe «[TpocMOTP pe3ynbTaTtoB B3MepeHusa curHanas CMOTpPAT pe-
3yNbTaTol pa3MeTKn 4Ns BCeX TUMNOB BONbTamneporpamm 8o Bcex 3-x svenkax
(nocnie potasku).

SbrqucnenHue Maccoebix KoHueMmpauulu snemexnma B tabnuue

«KOnuuecTBO» __—_. ANS KAXOK aKTUBHON AMENKN yKa3sbiBaloT. Maccy Hasec-
kA unn obvem nNpobbi, oOvbeM MuHepannsarta, nowegwun Ha pacTeopeHue
O30NEHHON NPodbl, U 0OveM anuKBOTHOW 4acTU NOAQTOTOBNEHHOK K aHanuay
po0L

Ha)KMMaIoT KHONKY i OKHO NPOCMOTPa Pe3yNbLTATOB aHanu3a B
rNasHON OKHE Ha NaHenu ynpasneHus.

HaxumaioT KHonky [puemMnemocTs), B cnyvae, Korga pesynbTaThl u3me-
peHui rnapannenbdbix NPoD npueMnemsl, BbIMUCNAETCA cpefHee apudmeTu-
JeCKOe 3HaueHne KOoTopoe NPMHUMAIOT 3a pe3ynbTaT aHanusa.
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Co3danue Ookymerma [nn coxpaHeHus AOKYMEHTa Ha nadenu ynpas-

NEHUR HAXUMAKOT KHOMKY e UNu 8 rMaBHOM MeHI0 BbIOWPaIoT NyHKT [oky-
MeHT/Coxpanute B apxuse. (Cm. «PykoBoacTso nons3oBaTtensa», pasgen S
«PaboTta ¢ AOKYMEHTOM»).

Ans nevyat BONbTAMNEPHLIX KPUBLIX Ha NPUHTEPE HAKUMAIOT KHOMKY

& WNu B rNaBHOM MeHi0 BbiOupaoT nyHKT JlokymenT / MNevats rpadpuxos
(CMm. «PyxoBoacTBO nonb3osarens», pasgen 6 «llevatrb»).

[lanHble pe3yneTarta aHanu3a moryT GbiTb pacneyartadbl B BUge npoTo-
kona B (popmarte Microsoft ® Word no cywecrsyrowieMy wadbnony otyeta (Cm.
«PykoBOACTBO nNONb3osBartens», pasgen 7.2). Tak Xe BO3MOXHO cO3aaHue
wabnoxa no Tpebyemomy Tuny ocpopmnerun otyerta (Cm. «PykoBoaCTBO NONb-
3oBarens», pasgen 7.1).
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NMPUNOXEHUE B
( AHbopmayuoHHoS )

bubnuoapachus

TY 4215-001-20694097-98 Komnnexkc aHanutuyeckwin BoAbTamne-
pomerpuyeckunt CTA. TexHudeckue ycnosus

TY 64-1.973-76 Wunuybl Turenshbie. TexHuyeckne ycnoeus
TY 64-1-3328-81. lo3aTop nuneTouHbin. TexHudeckue yCrnosus

Hacoc nepucranetudeckun Tuna HIM-1, HIM-2M. TexHuwyeckue yc-
NoByYS

TY 6-09-3678-74 Kanus xnopwua oc.4. TexHuyeckue ycnosus

TY 6-09-2502-77 Boaa duguctunnuposanHas. TexHuyeckue ycno-
BUS

TY 2642-008-11764404-99 bymara nHANKATOPHAR YHUBEPCANbHAA.
TexHnuyeckne ycnoems.

MW 23352003 Pexomenaayus. I'CIA. BHyTpeHHUn KOHTPONb Kave-
CTBA Pe3ynbTaros KONMUYECTBEHHOTO XMMHUYECKOro aHannaa

MW 2334-2002 Pekomergauun. F'CW. Cmwecu aTtrecrosanHble. O6-
tijue TpedoBaHua K paspadborke

TY 6-09-1678-95 dunuTpbl 0be33oneHHbie. TexHuueckue ycnosus

HH®OPMALMOHHBIE [JAHHbIE

PA3SPABOTUHUKU:

Akenees 10.A. ~ H.c. HN mukponpumecei TOMCKOro NONUTEXHUIECKO-
ro yHusepcurera, cotpyanuk OO0 «BHID «lOMX»;

Cnenyenko I'.b. — k.X.H., C.H.C., 3aB. nab.HJ1 mukponpumeceir Tomcko-
ro NONUTEXHUYECKOrO YRUBEpPCUTETA, AUPEKTOP
000 «BHIMD «IOMX»:

fluxyna H.Il. - K.X.H., BOUEHT Kacheapbt (pU3N4ecKon U aHanNnUTUNECKON
XUMUN  TOMCKOrO NOAUTEXHUYECKOTO YHUBepcuteTta, 3KC-
NepT no axkpeauTauun aHanutTuvecxux nabdoparopui

(UeHTpOB).
UWykuna TN, - nHec. HUIR  wmuxponpumecein TIY, corpyaHuk
000 «BHMN® «IOMX>».
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