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TOMCKHI NOJTUTEXHHYECKHH YHUBEPCHTET
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AKKPEAUTOBAHHAS METPOJOI MMECKASI CIIVKBA THY
(arrecrar o6 axxpennranun Ne POCC RU 01.00143-03 o7 24.12.01)

CBHIET BO O L

(Ne 08-47/132)

I MBHA

Meronnka BeOTONHERMS H3MCpeHuit MAcCOROI KOHUEHTPALMY CENECHA METONOM AHBEPCHOHHOR
BOJSTAMINEPOMETPHY, paspaGotansas B TOMCKOM  MNONHTEXHAYECKOM  YHUBEPCATETS W

000 BHI1 @ “IOMX” u pernaMesTapopadnas 8 MY 08-47/132 (o peectpy aKKpEIHTOBARHON MET-
PONOTHYECKOH CIyROH)

TPOJOBO/ILCTBEHHOE CBIPBE H MHIEBBIE ITPOAYKThI.
BOIBTAMIIEPOMETPHYECKHH ME TO4 H3IMEPEHHA MACCOB o
KOHIEHTPAIIHH CEJIEHA

arrecronana 3 cootsercysuu ¢ FOCT P 8.563 (TOCT 8.010).

ATTeCTalHS OCYUIECTBACHA RO PE3Y/NLTATAM TCOPETHYECKOrO ¥ SKCACPUMCHTANBLHOIO HCCICHAO-
paunrg MBU.

B pesynsrare arrecrauwn MBH ycranosneno, weo pannas MBU coorsegernyer mpepesuisie-

MBEIM K HeH MerponoruveckuM TpeGosamisiM ¥ 00NAZ2eT CeayIOUHMH OCHOBHLIMH METPOaOTHYe-
CKNMU XAPAKTEPHCTHKAMM!

1. Jlvanajonn u3mepeHHHl, OTHOCHTENbHBIC 3HAYCHMN NOKAIATCNCH TOYHOCTH, HOBTOPAEMOCTH M
BOCIIPON3BOARMOCTH METONMKH 1IPH AGBEpHTENsHOMH BepoaTnocTH P=0,95

TNoxasatens nosro- | [okasarens Bocnpo-
paemocTH {cpeareksan- | M3soauMocTH (cpeane- | ITokazarens TOYHOCTH
Jnanasod gaMeperuit, | ParHEcKOe OTKNOHCHME | KBANDATHYSCKOR OTKIO- | (TPANMILAL, B KOTOPLIX Ha-
MU/xr TIORTOPAEMOCTH), HEHHE BOCTIDOH3BOSMMO~ |  XOJMTCA BOTPELIHOCTD
a,[é), % em), o,(é). % meromaci), 5, %
Ot 0,01 1o 0,03 skmoy 14 17 35
cB. 0,03 no 1,0 pxonou. 9 13 26

2. Jl#anasoubl K3MCpeHHH, 3HAYMCHEA NPEACTOB MOBTOPAEMOCTH NpH AOBEPHTENLHOH BEPOSTHOCTH
P=0,95

Mpenen nosropaeMocTy (i Tlpeaen noBropaemocty (s
JHuanasoR naMepeHui, ABYX Pe3ybTaTOB Hapa/nens- YCTHIPEX PC3yNLTATOB Napan~
Mr/xr HBIX ONPCACACHMIE), JICNBLHEIX ONpeACnenuit), r*,
r, Mr/kr Mr/kr
Or 0,01 no 0,03 sxmow. 0,39-X 0,50- X
¢s.0,03 20 1,0 exmow. 0,25-X 0,32-X

X - cpermmee apudMeTHYCCKOE 3HAYEHNE PE3YILTATOB NAPANICILEAIX ONPeIeaeHuil MacCoBOR

KOHLCHTPALBA CEieHA.
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3. Zluanasout! usmepensil, 3HAUCHAN (PECIIOR BOCIPOMIBONHAMOCTH TIPH NOBCPHTENBHOA BEPOFTHO-
cri P=0,95

Iuanasox usmepennii, TIpesien BOCNPOHABOAAMOCTS (TUA NBYX PESYALTATOB
MK uanepennft), R, me/xr

Ot 0,01 a0 0,03 xmovy, 0,48- ¥

ce. 0,03 5o §,0 srmoy. 0.36-X
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1 HASHAYEHUE U OBJIACTb NPUMEHEHUA

Hacroswwmit gokymeHT (MY 08-47/132) ycraHaeBnueaeT MeTOAUKY Bbl-
NONHEHWUS U3MEpPEHW MacCOBOW KOHLEHTpauuu ceneHa MeToAoM KaToaHoMu
MHBEPCUOHHOW BonbTamnepomeTpumn (MUB). Mertoavka npeaHasHadeHa Ans
aHanusa npoS NpoAOBONLCTBEHHOIO ChiPbS W MULLEBbIX MNPOAYKTOB (MSCO U
MSACONPOAYKTbI, NTULA, Alla 1 NPOAYKTbI X nepepaboTky, MOMOKO U MONOY-
Hbte NpoayKTbl, pblda, HepblOHble 06LEKTb! MPoMbICNa WU NPOAYKTLE, Bbipaba-
TbiBAEMbIE U3 HUX, 3EPHO, M10[400BOLWHAsA NPOAYKUMS), KPOME HANUTKOB, Mac-
JIM4HOTO ChiPbs, XUPOBbLIX MPOAYKTOB, Caxapa W KOHAUTEPCKUX U3genuii.

[AuanasoH n3MepsieMbiX MaccoBbIX KOHLUEHTpauuii ceneHa B aHanuau-
pyembix obbekrax cocrasnser ot 0,01 go 1,0 mr/kr. Ecnu cogepxaHue ane-
MeHTa B npobe BbIXOAUT 33 BEPXHIOID rpaHuULy AuanasoHa U3MepsieMbiX KOH-
LeHTpauuii, aonyckaetcs pasbaBneHue NOAroToBNIEHHOW K U3MEpPEHUIo npo-
6bl. Ecnu copepxaHvue anemeHTa BbIXOAWUT 3@ HWXKHIO rpaHuly AnanasoHa
n3MepseMbiX KOHUEHTpauuid, gonyckaeTca B3aTue OGonbluei HaBecku aHanu-
3upyemoit npobbl MU yBenuyYeHue BpeMeHn anekrpoHakonnexrus npu VB us-
MepeHusx (He bonee, yem B 10 pas).

BrnivsiHue mewaoumx KOMMOHEHTOB yCTpaHAeTcA B npouecce npobo-
NOArOTOBKU U U3MEPEHUS.

2 HOPMATUBHBIE CCbIIIKN

B nacToswer metoauke MCnonb3oBaHb! CCbIIKM Ha cnegylolyue CTaH-
AapThbi:

MOCT 12.1.004-91 Cucrema craHgaptos 6esonacHocty Tpyga. lMo-
XapHas 6esonacHocTb. O6wme TpeboBanus

FOCT 12.1.019-79 Cucrema craHgaptoB 6esonacHocTv Tpyaa. dnek-
TpobesonacHocTb. Obuyne TpeboBaHNs U HOMEHKNATYpa BUAOB 3alyUThbl

FOCT 12.4.009-83 Cucrema craHgapTtoB GesonacHoctu Tpyga. [Mo-
XapHas TexHuka ans sawutbl 06bexToB. OCHOBHble BuAbl. Pa3metleHve u
obcnyxueaHue

FOCT 1770-74 Mocyna mepHan nabopartopHas cTeknsHHas. LunuHg-
pbl, MEH3YPKU, KONObI, NPOBUpPKK. TexHUYecKkue ycrnosus

FOCT 21566-76 Hartpwuii gByyrnekucnbiii. TexHuYeckue ycnoeusi

FOCT 2405-88 MaHomeTpbl, BaKkyyMMETPbl, MaHOBaKyyMMETPLI, Hano-
pomepbl, TAroMepbl U TAroHanopomepsl. ObLUe TexHU4Yeckue ycrnosus

FOCT 4165-78 Megb (ll) cepHokucnan nsTusogHasn. TexHuveckue yc-
nosus

FOCT 4204-77 Kucnota cepHas. TexHudeckue ycnosus

FOCT 4212-76 Peaxrusbl. MeToab! NpUroToBNEeHUs pacTBOPOB ANS KO-
JIOPUMETPUYECKOro U HEDenomeTPUIEeCcKoro aHanumaa

FOCT 4228-77 Hatpus ruapookuch. TexHu4eckve ycnosuma

FOCT 4461-77 KucnoTa a3oTHasi. TexHuyeckve ycnosus



FOCT 4520-78 Ptyts (ll) asotHokvcnan ofHoBoaHas. TexHuyeckue yc-
noeus

FOCT 4526-75 Marnus okcug,. TexHU4eckue ycnoBus

FOCT 5381-72 Pepykrop. Texuudeckue ycnosus

FOCT 6709-72 Bopa guctunnuposaHHas. TeXHUHEecKue ycrnosus

FOCT 7269-79 Msco. Metogbi otbopa 06pa3yoB v opraHonenTuye-
CKkvie MeTOofbl ONPeAEneHnst CBEXECTU

F'OCT 7631-85 Priba, Mopckue mnekonuraiowlue, Mopckue Gecnosso-
HOYHbIE ¥ NpoAaykTbl ux nepepabotku. pasuna npuemku, meTodbl OpraHo-
nenTuueckon ouerku kadecrsa. Metoabl ot6opa npob Ana natopatopHbix
MCNbITaHWI

FOCT 7702.0-74 Msco ntuybl. MeTogbl ot6opa obpasuos. OpraHonen-
TUYECKUe METOABI OLEHKK KauecTsa

[OCT 8625-77 MaHometp. TexHu4eckue ycnosus

FOCT 9293-74 (MNCO 2435-73) A30T raszoobpasHsblit u xuaKun. TexHu-
yeckue ycnosus

FOCT 9736-91 [Mpubopbl anekTpuyeckue npsMoro npeobpasoBaHus
AN n3MepeHust HeanexkTpuyeckux senuuni. O6wme TexHuueckue TpebosaHus
¥ METOAb! UCTIbITAHWIA

FOCT 9792-73 KonbacHble npofyKTbl U NPoAyKTbl U3 CBUHUHLI, Gapa-
HUWHIS!, TOBSAVHBI U MAca ApYrux BUAOB yOORHbBIX XMBOTHBIX U nTul. Mpasuna
NpueMKu 1 meToabl otbopa npod

FOCT 10929-76 Boaopoga nepokeud. TexHuueckue ycnosus

F'OCT 11081-75 Kucnota ceneHucras. TexHuieckue ycnosus

FOCT 11088-75 Marhius Hutpat. TexHuyeckue ycnoeus

FOCT 11125-84 Kucnota a3otHas ocoboii YucToTbl. TexHudeckne yc-
nosus

FOCT 12026-76 bymara dunsTpoBanbHas nabopatopHas. TexHuue-
ckue ycnoswus

FOCT 13861-89 E (MCO 2503-83) Penykropbi Ans raso-nnasMeHHon
o6paboTku. ObLyme TexHUeckne ycroBus

FOCT 14262-78 Kwucnota cepHan 0coboi 4MCTOTbl. TexHnyeckme yc-
noeusi

FOCT 14919-83E 3OneKkTponnuTbl, 3NEeKTPONNUTKA W >XapouHble anek-
Tpoiukagbl GbiToBbIe. OBLME TeXHMYECKUe yCnoBus

FOCT 15150-69 MaluuHb!, NpuBopbl n Apyrue TEXHUYECKUe n3genus.
WcnonHeHns ANs pasnuuHbiX KNUMaTM4eckux paitoHoB. Kateropuw, ycnosus
3KCTUIyaTauuu, XpaHeHus U TPaHCMOPTUPOBaAHUA B YacTW BO3AENCTBUS KNW-
MaTu4ecknx pakTopoB BHELLHER cpeabl

FOCT 17435-72 JinHeliku uepTexHbie. TeXHUIECKNe ycnosusa

FOCT 19908-90 Twurnw, yaluku, cTakaHbl, Kofbbl, BOPOHKK, NPOGUPKY ¢
HaKOHEYHWKM M3 NPO3paqHoOro ksapueBoro crekna. Obuue TexHuyeckue yc-
nosws

FOCT 20490-75 Kanwit mapraHuosokucnbli. TexHUYeckue ycnosus
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FOCT 21400-75 Crekno xumuxo-nabopatopHoe. TexHudeckue Tpebo-
BaHus. MeToab! UcnblTaHui

FOCT 24104-2001 Becbl naGoparopHbie. Obujme TexHuyeckue ycroeust

IF'OCT 25336-82 Tllocyna n obopyaosaHue nabopaTopHble CTEKNAHHbIE.
Tunbl, OCHOBHbIE NapameTphbl ¥ pasmepbl

TOCT 263313-84 MpoaykTbl nepepaboTku nnogoe u osoulei. Mpasuna
npuemku, metoabt otbopa npob

TOCT 26671-85 MNpoaykrbt nepepaboTku NAOA0B W OBOLLEN, KOHCEPBbI
MSiCHbIE W MsAcopacTuTenbHble. MogroToexka npob Ana naGopaTopHbix aHanu-
308

FTOCT 26809-86 Monoko u MOnoYHble npoaykTel. [Tpasuna npuemku,
meToabt oTbopa 1 NOAroToskKU NPob K aHanuay

FOCT 26929-94 Cbipbe 1 npoaykTbl nuwlesste. Moarotoska npo6. Mu-
Hepanu3aums Ans onpepeneHns CoAePKaHUs TOKCUYHBIX 3IEMEHTOB

FOCT 27853-88 OBowyn coneHble W KBaLLEHHbie, NNoAb! ¥ Arofbl Moye-
Hble. Mpuemka, otbop npob

FOCT 28165-89 TpuGopb! u annapatsbl nabopaTopHbie u3 crekna. Ak-
BagucTunnaTopbl. Vcnaputenu. YCTaHoBku pekTudukauuonHble. Obume Tex-
Huyeckue TpebosaHus

FOCT 29169-91 (MCO 648-77) lNocyna nabopaTopHaa CTeKNSHHas.
MuneTkn c oAHON OTMETKOMN

FOCT 29227-91 (UWCO 835/1-81) Nocyaa nabopatopHasi CTeKNsHHas.
MNuneTku rpagyvposaxHblie. Yactb 1. O6wue Tpebosanus

FOCT 29228-91 (MCO 835-2-81) Mocyaa nabopatopHas creknsiHHas.
NuneTtkn rpagyvposaHHble. YacTe 2. MNuneTkn rpagymposaHHbie 6e3 ycTaHos-
NEHHOro BPEMEHW OXXUAaHUA

3 NNPUNUACAHHBIE XAPAKTEPUCTUKW NOIrPELLHOCTH
WU3MEPEHWW U EE COCTABIJIAOWNX

3.1 MeToavka BbINOMHEHWS n3MepeHnii obecneyrBaeT nofiyuyeHue pe-
3ynbTaToB W3MEPEHWUA C NOrPELIHOCTBLIO, HE NPEeBbILIAIOLLER 3HaYEeHWt, npu-
BefeHHbIX B Tabnuvue 1.



Tabnuua 1 — lnanasoHbl M3MepPeHniA, OTHOCUTENbHbLIE 3HAaYeHUs NoKa-
3areneit TOUHOCTYU, NOBTOPSIEMGCTU ¥ BOCNPOM3BOAUMOCTU METOAUKYM NpU A0-
BepuTenbHoit BepositHocTu P=0,95

Mokasarvensb no-

Mokasarens Boc-

BTOPAGMOCTU | MPOUSBOAMMOCTH | (0 oo o
(cpenvexsappa- | (cpeaHexsappa- | oo (rpakmub,
TUYECKOE OTKNO- | TUMECKOE OTKNO-
. 0| 0-
ﬂmanaaor;:l/zrepeuum, HeHue NosTopsie- | HeHne BOCNPOn3- BA‘;?I’LHP:I:T;::(U-
mocTu), BOAUMOCTH), | \0emh, meToani),
0 0
o, (JJ oy (5) 8,%
% %
0Ot 0,01 ao 0,03 Bkntou. 14 17 35
cs. 0,03 ao 1,0 Bkniou. 9 13 26

3.2 3HaueHus nokasaTens TOUHOCTU METOAVKM MCNOMb3YIOT Npy;
- OLieHKe AeATenbHOCTY nabopaTopuit Ha Ka4YeCcTBO MPOBEAEHUS UCNbI-

Taxui,

- OLEHKE BO3MOXHOCTYU MCNOMb30BAHWS Pe3ynbTaToB M3MEpPEeHUn npu
peanusauuu MeToOANKY BbINOMHEHWUS N3MEPeHHit 8 KOHKpeTHo! naGoparopuu.

4 CPE[JCTBA U3MEPEHUS, BCITOMOIATEJIbHOE
OBOPYLOBAHME, INNOCYJA, PEAKTUBbI U MATEPUAIIbI

Mpy BbINONHEHUN USMEPEHU NMPUMEHSIOT Clefyioue CpeacTsa nme-
pEHWi U Apyrve TEXHUYECKUe CPEACTBa W MaTepuant:

4.1 Cpedcmesa usmeperul, ucnbimamenbHoe U ecnomozamerb-

Hoe obopydogaHue

Komnnekc ananuTuueckuii Bonstamnepometpudeckuii CTA [1],
vwnu nonaporpad unu ycraxoska BoONbTamnepomeTpudyeckas (PA-2,
My-1) 8 komnnekTe ¢ ABYXKOOPAWHATHBLIM CaMONVUCLEM U LUWU(POBLIM BONbT-

meTpom Tuna ©-203 [2],

coepxalimne B CBOEM CoCTaBe 3NEeKTPOAbI:
pabounii — rpacuToBbI, MOAUULNPOBAHHLIA PTYTbIO, MOMYYEHHOW B

pexume in situ;

9NEeKTPOAR CpaBHEHUs1 - xnopcepebpaHblit B pacTBope XNOpuUAa Kanus
KOHUeHTPaLun 1,0 monb/am®;
BCNOMOraTenbHbi 3nekTpog — XnopcepedpsHblii 8 pacTsope xnopuaa
Kanus koHueHTpauwu 1,0 monb/am®,
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Becbl nabopaTtopHble aHanuTuveckue 2-r0 Knacca TOYHOCTM Mo
FOCT 24104.

Dosartopbl nuneTo4Hble emkocTsio 0,01 - 1,00 cm® (10 - 1000 MKIT) TUNa
M1 wnu gpyroro Tuna.

Mnutka anekTpuveckas C 3akpbiTo cnhupanbio no MOCT 14919 wunu
BPYrvx Mapok.

MydpensHas neyb Tuna MM - 8 unn MP - 64 -0215 no FOCT 9736

Vnu anekTponeyb CONPOTMBNEHUR kamepHas nabopatopHas, obecne-
yuBalowas noaaepxaHue 3afaHHOro TemneparypHoro pexuma ot 150 °C go
600°C c norpeLuHocTbio + 25 °C;

wnu xomnnekc npodonoarotosku “Temoc-Okecnpecc” ¢ AnanasoHoOM pa-
6ounx Temnepatyp ot 50 °C ao 650 °C ¢ norpelwHoCTbI0 u3MepeHuit +15 °C
{nsrotoButens OO0 “UTM”, r.Tomck).

Annapar ans guctunnauum soabt ACO-4 no FOCT 15150 unum [3).

LUunusl TurensHble [4].

Jonyckaertca ucnonb3osaTth Apyroe obopyaosanve u npubops!, NO3BO-
NsoWmUe BOCNPOUSBOANTL METPONOrMYeckue XapakTepUCTUKK, yKasaHHble B
DaHHOW meToauKe.

4.2. Mocyda

MuneTkn mepHble naboparopHble CTEKHHHHble 2-ro Knacca TOYHOCTU
BMecTumMocTb 0,50; 1,00; 2,00; 5,00; 10,0 cm® no FOCT 29227.

Mocyaa n obopynosaHne na60paToprle creknsHHbie no FOCT 25336
unu nocyfa MepHas nabopaTopHas CTeKsHHaA 2-r0 Knacca TOYHOCTM no
FOCT 1770: kon6bl HAanUBHLIE BMECTUMOCTLIO 25,0; 50,0; 100,0; 1000,0 cm>;
LANMHAPLI BMECTUMOCTBIO 10,0 cm®,

KBapueBsble CTakaHUYMK1 BMECTUMOCTbIO 25 M.

Manouyku creknsHHble no FTOCT 21400.

Okcukatop no FOCT 25336.

4.3. Peakmusbl u Mmamepuarnsl

locynapcTseHHble cTaHaapTHble oBpasubl cocTaBa pacTBOPOB WOHOB
ceneHa (4+) c NOFPeLLHOCTbIO He 6onee 1,0 % oTH. npu P=0,95 ¢ KOHUEHTpa-
uuen snementa 1,0 r/.qm (Hanpumep, 'CO 6076-91; FCO 7340-96) unu C KoH-
LeHTpaumeit 0,1 r/am® (Hanpumep, FCO 5233-96).

locyaapcTBeHHble cTaHaapTHble obpasybl cocTaBa pacTBOPOB MOHOB
pTYTH (2+) C norpeuJHocrblo He 6onee 1,0 % oTH. npu P=0,95 ¢ KoHLeHTpauw-
eit anemenTa 1,0 rigm>. (Hanpmep, I'CO 8004-95 unu N'CO 7263-96) unu ¢
koHLeHTpaumeit 0,1 riam® (Hanpumep, MCO 3396-90, 'CO 8006- -93).

Kucnota cenenucras no FOCT 11081 (npu otcyrctBum NCO ceneHa).

Kucnora asotHas koHueHTpuposaHHas no TOCT 11125 oc.y wnm no
FOCT 4461 x.u.

Kucnora cepHas KoHueHTpuposaHHas no FOCT 14262 oc.y wnu no
FOCT 4204 x.u.
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Kucnota consHas koHueHTpuposaHHaa no FTOCT 14261 oc.y unu no
roCT 3118 x.u.

PTyTh (Il) asoTHOKMCnas oAHoBoAHAaA no MOCT 4520 x.4. (npu OTCyTCT-
suv MCO pTyTn).

MNMepokcua Bogopona no "OCT 10929 x.u.

Meas (II) cepHokucnas natmBogHas no FOCT 4165 x.u.

Boga OGuauctunnupoBaHHas no [5] wnwu ,quc*mnnupoeannaﬂ no
FOCT 6709, neperHaHHas B npucyTCTBIM cepHoii kucnotsl (0,5 cm® KoHUeH-
TPUPOBaHHOM cepHOM KvcnoTel ¥ 3,0 CM® PacTBOpa NepmaHraHaTa kanus 3%-
voro Ha 1,0 am® ANCTUINVPOBAHHOK BOAbI).

Martus okeug no MOCT 4526 x.u.

MarHus Hutpar no MOCT 11088 u.

Kanuit mapraruyosokucnsiii no FOCT 20490.

Kanuit xnopuctbii no [6].

Hatpuit asyyrnekucneivi no FOCT 2156.

Hatpusa rugpookucs no FOCT 4228.

A3oT rasoobpasHbiit no FOCT 9293 unu Apyroit MHepTHbIA ra3 (aprox,
renui) c cogepxaxuem kucnopoaa He 6onee 0,03%.

Bymara uHgukatopHas ysusepcanbHan pH 1 — 14,

LLkypka wnugosBanbHas Tkanesas anbboposas [7] wunu Wwkypka wnu-
dosanbHas TkaHeBas anmasHas [8).

Bymara dunbrposanbHas no FOCT 12026 unu dunbTpbl 06e33onen-
Hble.

Bce peaktmbl 4OrKHbI ObITh kBanudukaummn oc.4. unu x.4. B npotue-
HOM Cnyyae OHW JOSKHbl NPOBEPATLCA Ha YUCTOTY NO OnpefensieMoMmy se-
wjecTsy.

HonyckaeTtcs ucnonbsosaHne Apyroro obopyaoBaHus € TEXHUHNECKUMU
XapakTepucTukamu U CpeacTs U3MepeHuit ¢ MeTposiormyeckuMmn xapakrepu-
CTVKamMU, a Taloke peaKkTMBOB NO Ka4eCTBY HE HUXKE BbilLieyKa3aHHbIX.

5 METOf UBMEPEHUNA

KonuuyecTBeHHbI XuMUYEeCKWiA ananua npo® nuwesbiX NPOAYKTOB U
NpPOACBONLCTBEHHOrO CLIPLA NPU ONpeAeneHUt MacCoOBON KOHLIEHTpauuu ce-
FIeHa 3aKNi04aeTCs B UBMEPEHUM KOHLIEHTpaL K ceneHa B chopme Se (4+) me-
TOAOM KaTOAHOW WHBEPCUOHHOW BONbTAMMNEPOMETPUM B pacTBope npeasapu-
TenbHO NOAroToBNeHHoh npobul. O6iwan cxema aHanusa npob metogom UB
npeacrasneHa Ha pucyHke 1.
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TMoaroToaka npuGopa,

npo6 AnexTpoAos, KOW Rueiins
pacTsopos U T4

B usmepeHus
npoGbt

Crema Beeaenve B/{':mm Pacuer
BArpvmoit  [——*] AC anewenta f~—b o6ancoi AC [*] roxuenTpaLmM

PucyHok 1 - OcHogHble amarnbl aHanu3a npob memodom MB

Ons nonyyeHus 3NeKTpoakTUBHON (POPMbI ceneHa (4+) U ycrpaHeHus
opraHu4ecKkon cocTaBrisiiollei MaTpvLbl NPobbl NPOBOAAT NPEABAPUTENLHYIO
npo6onoAroToBKY: CHa4ana OKUCNsKT Bce (opMbl ceneHa A0 ceneHa (6+)
METOAOM MOKPOro 030fI€HUS W NPOKaNnBaHns B NPUCYTCTBUU CoNeit MmarHus, a
3aTem xvMuuecku BoccTaHasnuealT Se (6+) go Se (4+) pacTBOpOM COnsiHON
KUCNOTbI KOHUEeHTpauuu 6 Monb/aM® (PUCYHOK 2).

Baatve HaBecku

]
Y
Xumuyeckas o6paboTka npobbt:
Se(2-, 0. 4+) Cxuranme
BoccraHosneHue

°K“°"“\'/°;I°:a‘;:.se(6+) OpraHuJecKoit Se(6+) Ao Se(4+)
HNO:+H.O+Mg(NO.) o 460 C npu 80 C's HCI

npu90-95C

Pucyrok 2 - Omanbi npobornodeomosku Onsi usmepeHusi obwied KoH-
yeHmpayuu ceneHa memodom kamodHol UNB

[nsa nonyyeHus aHanuTUYECKuX CUrHanoB (MUKOB) ceneHa B MeToge Ka-
TonHOW VB npoBOASAT anekTpoHakonneHwue ceneHa (4+) B hopme manopac-
TBOPUMOro coefuHeHus - ceneHunaa meau (Cu,Se) Ha pryTHO-rpacduToBOM
anekTpoge (in situ), 3aTem NPOBOAAT KATOQHOE BOCCTAHOBMEHUE KOHUeHTpaTa
N USMEPAIOT NPOTEKaoWMnt TOK NPU HANOXEHU MEeHAIOWEerocs noTexHuwana
no peakyumu:
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Cu,Se+2e+2H" — 2Cu’ + H,Se

MNorexuman kaToaHOro Nuka cenexa paseH MuHyc 0,70 B.
MaccoByio KOHUEHTpauuio cenera B aHanu3mpyeMbix npobax onpege-
nAT No meToay Ao6aBOK aTTecToBaHHbIX cMecell (AC) ceneHa.

6 TPEEOBAHMUS1 BE3OMACHOCTH, OXPAHbI OKPYXXAIOLLEH
CPELbI

Mpy BbINONHEHUN U3MEPEeHUit MacCOBO# KOHLIEHTpauun ceneHa B npo-
6ax NpoAOBONLCTBEHHOIO ChipbA M NULLEBbLIX NPOAYKTOB cobniogalor cne-
Ayouue TpebosaHmns:

K pabote c BonbTamMnepomMeTpuYeckum aHanM3aTopom Unu nonspo-
rpachom, HarpesaTenbHbiMU NpubopaMyu ¥ XUMUYECKUMW peakTuBaMmu fonyc-
KaeTcst NepcoHan, M3yumnBLUNA UHCTPYKLMIO NO akcnnyaTtayuu npubopos, npa-
Buna paboTbi C XMMUYECKUMU PEaKTUBaMU U XUMUUECKOH NOCYAOMA.

Mpubopbl B Npouecce akcnayaTayun AoMmKHLE ObiTe HAAEXHO 3azemne-
HbL.

MNpu BbINONHEHUM AHANUTUYECKUX U3MEpEeHuit HeoBxoaumo cobnioaaTthb
TpebosaHus TexHukn GesonacHocT Npu paboTe C XMMUYECKUMIN peakTUBamu.

OnekrpobesonacHocTb npu pabore C 2neKTpoycraHoBKamMu — noO
rOCT 12.1.019.

Momewenne nabopatopun AOMKHO coOTBETCTBOBaTL TpebGoBaHWAM
noxapHon 6esonactocT no FOCT 12.1.004 u umeTb CpeacTBa NOXapoTytie-
HUs1.

7 TPEBOBAHUA K KBAITHOUKALNN OTIEPATOPOB

K BbINONHEHWIO 3MEpeHUit gonyckatoT nuy (nabopaHToB MM XMMUKOB-
aHanuTUKOB), Bnajelowmx TEeXHUKOA BONMbTamnepoMEeTPUYEecKoro aHanusa
U3YYNBLUKX MHCTPYKUMIO NO 9KCNNyaTaumy CNonb3yeMon annaparypsbi.

8 YCI10BHS1 U3MEPEHNHA
Mpw BbINONHEHUU M3MEpPEHMiA cOBNIOAAINT CneaytoLLue yCnosus:
Temnepartypa okpyxaiowjero sosgyxa, °C 25+10
ATmocdepHoe aaBnexsve, MM.pT.cT 760 + 30
OTHocuTenbHas BNaXXHOCTb Bo3ayxa, % 65+ 15
YacroTa nepeMeHHoro Toka, 'y 505
Hanpsixenue nutanusa B cetu, B 220 + 20
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9 NOArOTOBKA K BbIMONHEHNIO N3MEPEHNHA

Mpy NoaroToBKe K BbINOMHEHWIO U3MEPEHWIA MPOBOAAT crneayiowme pa-
6oTbl:

9.1. MNodzomoeka npubopos kK pabome
MoaroToBKy 1 NpoBepKy paboTbl CPeACTs U3MEPEHMIA NPOU3BOAAT B CO-
OTBETCTBUWN C MHCTPYKUMEW MO IKCMIyaTauun 1 TeXHUYECKOMY ONUCAHUIO CO-

oTBETCTBYIOLEero npubopa.
YcTaHasnueawT pexum paboTel Npubopos B COOTBETCTBUM C Tabnuueit 2.

Tabnuuya 2- MNapameTpbl U YCROBUA N3MEPEHUIA aHANUTUYECKUX CUTHa-
noB ceneHa HBEPCUOHHO-BOMNbTAaMNEPOMETPUHECKUM METOROM

NapameTpbl W ycrioBus usamepe-

M 3HaueHue
HUU

pabouunii anexTpoa — rpaduToBbIA, MO-
ANOULMPOBAHHLIA PTYTblO, NONyYeH-
HOW B pexume in situ;
3NeKTpoa CpaBHeHust - xnopcepebpsi-
- cucTema usmepeHui HbliA B pacTBope xnopuaa kanusa KoH-
ueHTpaumm 1,0 monb/am>.
BCMOMOratenbHbiil ANeKTpoa — xnopce-
pebpsiHbii B pacteope xnopuaa Ka-
nus KoHueHTpauuu 1,0 mons/ am’,
pacTBOp COfsiHOW kUCnoTbl ¢ fobasne-
- (poHOBOW InekTponuT HUEeM pacTBOpOB coneil Meau (2+) un
pTYTH (2+)

AvddepeHuUnanbHO-MMNY NbCHbI

- PEeXum U3MepeHusi Hanpsixe-
Hust
- nonspusyloliee HanpsxeHue

ANsi AnekTpoHakonnexwus, B muHyc 0,20

- MoTeHynan Hadana perucrpa-

LUuu BonbTaMmnepHon kpuson, B Munyc 0,20

- KOHEYHOe HanpsiXeHue pas-

sepTiu, B munyc 1,20

- CKOPOCTb NIMHENHOro U3MeHe- 50...60

HUst noTeHuwana, mB/c

- yyBCTBUTEnbHOCTb npubopa

npu perucrpawuuv sonsTamnepo- 1-10-9...1-10-10 *)
rpammbi, A/MM

- BpeMs 3nekrponusa, ¢ 60...300 ")

*) - B 3aBMCUMOCTU OT COAEPXKaHUA aneMeHTa B aHanu3upyemoit npobe
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9.2. [NTodzomoeka nabopamopHol nocydst

Ksapuesble crakar4ukn npoTupatoT thunbTposanbHoi Gymaroi ¢ cyxum
HaTpueM ABYYINEKUCHbIM, MPOMbIBAIOT PacTBOPOM a30THOW KucnoThbi (1:1) u
MHOroKpaTHoO GuancTunnuposaxHoi Bogoi. MpokanuealoT B MydenbHOR nevun
npu Temnepatype 400 — 550 C B TeueHue 5 — 10 MUH U XPaHAT 3aKPbLITLIMU
KanbKoii unu B akcuKarope B CyXOM BUE.

9.3. NMpuezomosnernue uHOUKaMOPHO20 3nekmpoda, anekmpoda
CpasHeHUSs U 8CIOMO2amenibHO20 3/1eKmpooa

9.3.1 MNoaroToska MHAUKaTOPHOIO PTYTHO-rpacmToBOro anekrpoaa (Hg-r3)

Hg-I'3 npeacrasnaeT coboli rpadvToBbii TOPLEBON 3NEKTPOA C HaHe-
CEHHOM Ha Hero pTyTblo B pexume «in situ».

[ns nony4exus Hg-I'3 pabouyio noBepxHOCTb rpadpuToBOrO anekTpoaa
npepsaputenbHo obpabartbisaloT ¢ NOMOLLIO WU OBaNbHON WKYPKU, a 3a-
TeM nonuvpyloT Ha unbtpe. OnonackusaioT pabouyio noBepxHocTb Guawn-
CTUNNUPOBAHHOW BOAOW, ONYyCKaloT B PACTBOP COMSIHON KUCNOThI KOHLEHTPa-
umm 06-0,8 MOﬂb/AM3 coaepxauwuit conb Hg(2+) B KOHUEHTpauuu 5 mr/gm’
n conb mMeau (2+) koHueHTpauuu 2,0 Mr/nM MpoBoOAAT 3neKTponus B Tpex-
3NeKTpOAHON sYelike B npoyecce NpoBeAEHUNA BONbTaMNEPOMETPUYECKUX M3-
MepeHuii no 10.4.

[Mocne npoBeaeHns aHanNN30B 3NEKTPOAb! XPaHAT B CyxoM Buae. lMepen
paboTou (B nocnegytowme gHun) pabouyto NOBEPXHOCTb 3MEKTPoAa NpoTUpaloT
Ha unbTpoBanbHo Hymare n ononackueaT GUANCTUNNUPOBAHHON BOAON.

9.3.2. MNogrovoska k paboTe anekTpoaa CpaBHEHWUs W BCNOMOraTenbHo-
o anekrpoga

B kavecTBe anekTpoaa cpaBHEHUst U BCNOMOraTenbHOro anekTpoaa uc-
nonb3ytoT xnopcepebpsHblit anekTpod. Hosbit xnopcepebpsHblii anekTpos
CpaBHEHUWA 3anoNHAIT OA4HOMOMAPHLIM PacTBOPOM XfOpUAa Kanus u sbigep-
XMBaIOT HE MeHee 12 yac Ans ycTaHoBNEHWA PaBHOBECHOrO 3HaYEeHUS NOTEeH-
uuana. lNocne nposefernst aHanNU3oB 3NEKTPOAbLI XPaHAT, NOrpy3us ux B oa-
HOMONAPHLIA pacTBop xnopupa kanus. lNepea ucnonb3oBaHWeM NEKTPOAbI
TWaTenbHO ONosIackMBaloT BUAUCTUNNUPOBAHHOK BOAOIA.

9.4. MpuzomosneHue OCHOBHLIX U 8CNIOMO2amebHbIX pacmeo-
pos

9.4.1 OCHOBHbIM pacTBOpPOM CefneHa SBnsSeTCA PacTBoOp C KOHUEHTpa-
uven 100 mr/am®,

B xauyecTteBe ocHOBHOro pactsopa MOXHO UCNoNb3oBaTh ocyaapcTBeH-
Hblil cTaHAapTHbl 06pa3sey (TCO) cocrasa BoAHbLIX pacraopoa “oHoB cenewa
C aTTecToBaHHbIM 3Ha4YeHueM KoHueHTpauuu 0,1 riam® = 100 mr/gm® (Hanpu-
mep, CO 5233-90). PekomeHAYyeTCS UCMNONb30BaTh MHCTPYKLUIO NO NpuUMe-
Henuio CO.
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f'lpw Hanuaun T CO C cofiepkaHuem WoHOB ceneHa 1,0r/igm® =
1,0 mr/icm® = 1000 mr/gm® (Hanpumep, MCO 6076-90, 'CO 7340-96) ocuosuou
pacTBoOp roToBsT nyTeMm pa3basnenus ucxoaHoro pacrsopa (1000 mr/gm®) 6u-
Amcmnnupoaanuou Bonou Ons 3toro B MepHyil0 KonGy BMECTUMOCTbLIO
50,0 cm® BHOCAT 50 cm® WCXOQHOFO PpacTBopa CeneHa KOHLEeHTpaLww
1000 mr/om® v OBOAAT A0 METKU fuaucTunnNupoBaHHOW BOAOIA.

Mpu orcyretBun I'CO pacrBopa ceneHa BO3MOXHO NPUrOTOBneHue
pacreopa ceneHa (4+) ¢ koHueHTpaumen 100,0 Mr/aM> U3 CeneHucTol Kucno-
Tbl (cornacHo FOCT 4212). [ins 3TOro Ha aHanuTuyeckux secax 6epyT Hasec-
Ky 0,1633 r cenenucroii kucnoTbl ¢ TodHocTbio 0,0002 r, nomewaoT B mepu-
TenbHylo konby BMecTuMocTbio 100,0 cm®, gobasnsioT 1,0 cM® KOHUEHTPUPO-
BaHHOM CONSIHOM KACNOTbI ¥ 0,02 CM® KOHUEHTPUPOBAHHOI a30THOM KUCNOTHI,
1 foBoAAT 0ObEM pacTBOpa A0 METKW OUANCTMNINNPOBAKHOWK BOAOM

OCHOBHOI pacTBOp ceneHa € KoHuexTpauwei 100 mr/agm® ycToiiuuse B
TeueHue 3-x mecaues.

942 ATTeCTOBaHHbIe cmecwu cepuin AC-1, AC-2 n AC-3 ¢ copepxaHuem
no 10,0; 5,0 n 1,0 mr/am’ cenena roTossT COOTBeTCTByIOLuVIMVI pasbaBneHus-
MW PacTBOpOB B MepHbIX konGax BMecTUMOCTo 25,0 cm® GMAMCTUNNMPOBaH-
HOM Bojoit cornacKo Tabnuuye 3. MNpu NOBTOPHOM NPUrOTOBIIEHUN PACTBOPLI
CNVUBaINT B cneyunansHblit COOPHUK, Konbbl HE NpPOMbIBAIOT BOJOW, A 3aN0NHS-
10T CBEXENPUroTOBNEHHbLIM PACTBOPOM TOW e KOHLIEHTpauuu.

Tabnuuya 3-TlpuroToBNneHne atTecToBaHHbIx cmeceit (AC) ceneHa

KoHueHTpa- KoHLeHTpa-
ums ucxoa- Koa nony-
HOro pacTBo- OT6npaeMb;ﬁ Sg;’ :g"c';”:z' T%‘;gﬁ:g:; ueHHoro (AC)
o na | cmem o | o™ | pacraopa, | PecTacke
AC, mr/om® AC, mrigm®
100,0 2,50 25,0 10,00 AC-1
100,0 1,25 25,0 5,00 AC-2
10,0 2,50 25,0 1,00 AC-3

AC-1 ycroituus B TeuyeHue 30 gHeir; AC-2 - 15 gHeit; AC-3 — 5 gHel.

9.4.3 Pabouni pacTBop pTyTh (2+) ¢ koHUeHTpauum 100,0 Mr/,qM

Npw Hanv:qum I'CO ¢ copepxaHnem voHos prytv 1,0 r/am® = 1,0 mricm®

= 1000 mr/am® (Hanpumep FCO 8004-95) paGoumii pacTBop roToBSAT nyTem

paaGaBneHwﬂ UCXOAHOTO pacTBopa pTyTH (2+) (1000 mr/iam®) 6m:vnc*rvmnmpo-

BaHHOM BOAON. [inst 3TOrO B MepHyio konby smecTumocTbio 50,0 CM BHOCST

5,0 cM® UCXOAHOrO pacTeopa prytn (2+) koHueHTpaLwmu 1000 mr/am®, 0,5 cm®

KOHUEHTPMPOBAHHOW a30THOW KMCMOThI W AOBOAAT A0 MEeTKu Buauctunnupo-
BaHHOI BOQOW.
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B kavyectee pabBovero pactBopa MOXHO WConb3osatb [OcysapcTBEH-
HbIlt cTaHAapTHbIA obpasey (CO) cocrasa pacts OpOB VIOHOB pTYTH c arTe-
CTOBaHHbLIM 3Ha4yeHWem koHueHTpauun 0,10 mr/cm =100 mr/gM”™ (Hanpumep,
CO 3396-90, I'CO 8006-93). PexomeHayeTcs UCnonb3osaTb UHCTPYKLMIO NO
npumeHexunio FCO.

Mpwn oTcytereumn MCO pacrBopa pTyTH BO3MOXHO NpUrotoBnexue pabo-
yero pacteopa pryTu u3 ptyTu (lI) asoTHokucnoi 1-sogHoit Hg(NO;),-H,0 (no
FOCT 4212). Ons atoro Ha aHanuTUyeckunx Becax bepyT Hasecky (0,1708 *
0,0002) r prytu (ll) asoTHokucnon 1-sBoaHOK Hg(NOa)%Hzo KONU4eCTBEHHO
NepeHOCAT B MepHylo konby BMecTUMoCTbio 100,0 cM®, aoGaensiot 1,0 cm®
KOHUEHTPUPOBAHHOW a30THOW KWCNOTbHI W [0BOAAT 06‘beM DO MeTKkn Gunm—
cmnnnpoaaHHom BofoW. Takum o6pasom, NonyyeH pacTsop C CopepKaHuem
1000,0 mr/am® mouos pTyTh (2+). [Ins npuroToBnEHUss pacTBopa ¢ coAepxa-
Huem 100,0 Mr/aM® M3 3TOro pacTBopa C MOMOLbIO MWUNETKM 6epyT 5,0 oM’
PacTBopa, KOMUYECTBEHHO NEpeHocsT B MepHylo Konby BMeCTUMOCTbIO
50,0 cm®, BHOCAT Tyaa xe 0,5 cm® KOHLIEHTPUPOBAHHOW a30THOW KUCNOTbI U
[osoaaT 06‘beM [0 METKU BUANCTMNNUPOBaHHOR BOAOH.

PaGounit pactaop pTyTh (2+) C koHueHTpaumer 100 mriam® ycTonuus B
TeueHue 3-x mecsies.

9.4.4 PacTBOp HaTpusa rugpookucu koHueHTpauuu 0,1 MOﬂb/AM3

Hasecky (0,40 £ 0,01) r HaTpusi rMAPOOKUCH NomellaroT B Konby Bme-
cTumocTbio 100,0 oM, pacTBOpsIoT B HebBonbLIOM kKonuyecTse GuaucTrnnu-
pOBaHHOW BOAbI U AOBOAAT A0 METKM BMAUCTUNNNPOBaAHHO| BOAOH.

9.4.5 PacTBop xnopuaa kanus koHueHTpauun 1,0 monb/am®

HaBecxy (7,46 £ 0,01) r xnopnpa kanua nomewalotT B konby obbemom
100,0 cM®, pacTsopsiioT B HebonbLOM KonuyecTee GUAUCTUANUPOBAHHOK BO-
Abl n aosoasT obvem A0 MeTKM BUAUCTMNNNPOBAHHON BOAOIA.

9.4.6 PacTBop HUTpaTa MarHus koHueHTpauun 75,0 rigm®

Hasecky (7,50 % 001)r OKWCU MarHus nomemam B MepHyilo konby
BMeCTVIMOCTblO 100,0 cm®, poBasnsior 20,0 cM® GUANCTUNNUPOBAHHOM BOAbI,
15,0 cM® asoTHOM chnom KOHUEHTPUPOBAHHOI, NepemeLLBalT u ROBOAAT
o6beM [0 MeTKM BMANCTUNNNPOBAHHON BOAOA.

9.4.7 PactBop cynbchara meau koHueHTpauuu 100,0 mr/gm®

Hasecky (0,040 + 0,001) r cynbcpbata meau natusogHoro CuSO,4-5H,0
noMeLLaloT B MEepHyio konby BMecTMMocTbio 100,0 cm®, Hanonoauny 3anon-
HeHHylo GuguctunnuposaHHoi Bogon. [obasnsior 0,1 o™’ KOHUEHTpUpoBaH-
HOIA CepHOM KMCNOThI, NepeMeLwwmnBaloT 1 4oBoAAT 06beM QO MeTku Guauctun-
NMpoBaHHOW BOAOHA.

9.4.8 ConsiHylo kucnoty (mapku X4) pekoMeHayeTcs neperoHatb. [le-
perHanHas (npu Temneparype 110 C) consiHas Kucnota MMEeT KOHLeHTpa-
Lm0 npuBnuanTensHo 6,5 — 7,5 mons/am®.
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9.4.9 PacTBOp COMSIHOI KUCNOTLI KOHUEHTpaumu 0,6 — 0,8 monb/am®

AnNUKBOTY NeperHaHHoi ConsiHoW KucnoTbl o6bemom 10,0 cm® nepeHo-
CAT B MepHyto konby smectumocTiio 100 cM® HanonoBWHY 3anonHeHHylo Gu-
AVNCTUNIMPOBaHHOW BOAOW, NepemelurBaloT 1 AoBoAST o6beM Ao meTku 6u-
AUCTUNSIMPOBaHHOI BOAOH.

9.4.10 A3oTHyl0 kucnoty (mapkun X4) pekomeHgyeTtcsi neperoHsTh. [e-
perHanHasi (npu Temnepartype 120 °C) aao'rHaa KMCnoTa UMeeT KOHLUEeHTpa-
uuio npubnusutenbHo 10 - 11 monb/am®. Bonee TOYHYI0 KOHUEHTpauuio Ku-
CNOT yCTaHaBNNBAIOT TUTPOBAHUEM pacTBOpPOM MMAPOOKUCU HATPUA KOHLEH-
Tpauuu 0,1 monb/ am®.

9.5 Omb6op u xpaHeHue npob

OT6op Npo6 NPOAOCBONBCTBEHHOrO ChiPbA U MWWEBLIX NPOAYKTOB ANS
onpejeneHusi MacCoBbIX KOHLIEHTpaLWit ceneHa nNpoBOAAT B COOTBETCTBUM C
[OCT, pernamenTupytowmm otbop npo6: no FOCT 7269 — npo6 Msica 1 Msac-
HbiX npoaykroe; no FOCT 26809 — npo6 MOMOKa 1 MOMOYHBLIX NPOAJYKTOB; MO
FOCT 7631 — npo6 puiOLl ¥ NpoaykToB ux nepepabotku; no MOCT 26313,
FOCT 26671, FOCT 27853 — npo6 nnoAos v oBolyen n ap.

9.6 [ToGeomoeka npob k UB usmepeHusam
Mpoby, orobpaHHyio no 9.5, TIaTenLHO rOMOrEHN3NPYIOT.

10 BbIMTO/IHEHUE W3MEPEHWHA

[py BLINOMHEHVUK U3MEPEHWA MACcCOBOM KOHLEHTpaLWn cerneHa B nu-
LieBbIX NPOAYKTaxX U NPOAOBONLCTBEHHOM Chipbe NPOBOAAT cnegylolue one-
pauuv:

10.1 Basmue Hasecku npobsl

Mpn nposefeHWUM KONUYECTBEHHOTO XMMMUYECKOrO aHanusa ogHOBpe-
MEHHO MCMOMNb3YIOT ABE napannenbHble Npobbl, NCNONL3YA ABE HABECKK Npo-
6bl. BenuunHbl HaBecok nNpo6 pasnuYHOro NPoOAOBONLCTBEHHONO ChIPLS Y NU-
LeBbIX MPOAYKTOB, pEKOMEHAYeMble ANA NPOBEASHUS aHanuaa, NpuBeaeHs! B
Tabnuue 4. Hasecka npobki 6epeTca ¢ TouHocTbo 4o 0,001 1.
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Tabnuya 4 - PekoMeHAyeMble BENMUYMHLI HaBecok Npob nueBbIx
NPOAYKTOB 1 NPOAOBONLCTBEHHOrO Chipbs ANA aHanu3a

Ob6BeKkT aHanusa Haeecka npobbt,

(rpynna oaHOPOAHONW NPoAYyKLIUM) r
Mnopap!, oBoWM U Ap. ANOAOOBOLHAA NPOAYKLUS 05-1,0
Monoko u MornoyHble NPoAYKTLI 05-1,0
Pbiba, pbiGonpogyKTbl U NPORYKTL! MOPSA, HEPLIOHLIE
o6bexTb! npombichia U npoaykTbl BbipabaTbiBaeMble U3 0,2-1,0
HUX
3epHo, MsIco, MACONPOAYKTHI, NTULA, ALA U NPORYKTH! 02-10
nepepaborku

10.2 YcmpaHeHue 8nuaHUS MeWwanuwux KOMIOHeHmMos npobs!
(npedeapumensHas npo6onodzomoseka)

Haseckn npoBbl aHanusupyemoro npoaykra, NOMELLalT B YKCTbie
KBapueBble CTaKaH4uKu OGBEMOM 25 cm®, poGaensitoT no 3,0 cm® neperuaH-
HOW a3oTHOW kucnotsl, 0,5 cm® nepokcuga ao.qopo,qa n 05 cv’ pacrsopa
Q30THOKWCNOro Mariust KoHueHTpauun 75,0 r/,qM B KaXXAbIA CTaKaH4uK.

CrakaHyuku ¢ npobGamyt noMeLlaloT Ha NAUTKY unv B kKomnnekc npobo-
noaroTtoBku « Temoc-3kenpeccy ¢ Temnepatypoit 90 — 95 °C 1 BbiAEPXUBAIOT
[0 NoAHOro pacteopeHus npobbl. Mocne pacteopeHus npoby ynapusaioT Npu
Temnepatype 130 — 135 °C [0 BnaHbIX Coneil.

MosTopHo oBpabatbisaior npoby MeHbWwKM 06HLeMOM neperHaHHon
a30THOM KUCMOThI, N0BaBNAA No 2 CM® NeperHaHHOW a30THOW KMCMOTHI ¥ No
0,5 cm® nepoxkcuga BOAOPOAA B Kaxablh CTakanuuk. [1pobbl ynapusaloT npu
Temnepatype 130 — 135 °C npu CHATLIX KpbILKaX J4O CYXOro octatka. 3Ty one-
pauuto NoBTOPRIOT TPU — NATL pas. Nocnegxuidi pas ynapusaiot npoby Ao cy-
XOro ocrarvka.

NMpumevanue. Bce peaxktuBbl fo0aBnsAlOT B CTakaHYMkm ¢ npobow,
npeasapuTenbHO BbIHYB UX U3 KOMMeKca.

MoBbiwaloT Temnepatypy B Komnnekce «TeMoc-OKChpecc» vnu my-
penbHoit neun fo (450 + 10) °C u npokanusaioT crakaHyukun c npoboit npu
aToil Temnepatype TedeHue 30 muH. lNocne npokanusaHusi OCTATOK B CTakaH-
ynKax He JOMKEH cofiepXaTh YepHbIX BKMIOYEHUii, B MPOTUBHOM criyyae, one-
pauunio o6paboTkM a30THOW KWUCNOTOW U NepokCupoM Bogopoaa NOBTOPSIOT
npu Temneparype 130 °C.

Mocne nonyyeHus 6enoro ocrarka oAHOPOAHOro LiBETa CTakaHYKKu OX-
naxgatoT, nobaensior B HUX no 1,5 cm® neperHaHHoi CONsHOI KUCAOTLI K 3a-
KPbIBAKOT CTEKNAHHLIMU Kpbilukamy. CTakaH4ymMKku BHOBb NOMELLAIOT Ha NAUTKY
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nmbo B komnnexkc npoBonofrotoBku «TeMOC-3KCNpecc» Npu TemnepaTtype
90 °C v NpoBOAAT XUMUYECcKoe BoccraHoaneHme cenena (6+) no cenexa (4+)
CONSHOI KMCNOTOR KOHUEeHTpauun 6 MOﬂb/AM B Teuexve 30 muH. 3arem cra-
KaHuMKM oxnaxaalot, aoGaensioT no 10,0 cm® GngucTunnmpoBaHHoi BOAbI
(TLLlaTeﬂbHO CMbiBasl 3TOW BOAOW KOHAEHCAT C Kpbilieyek B craxanqvm)
0,5 cm® a30THOKUCTIO#M pTyTh (2+) Konuempauuu 100 mr/am® n 0,2 cm® cepHo-
KMCTNOM MeAM KOHUEHTpaLmy 100 mriam®. Mpo6bl roToBLI K U3MEPEHWIO.

10.3 lNposedeHue KOHMPOLHO20 (X0/10CMO20) onbima

Tak kak ceneH obbiyHO OTCYTCTBYET B UCNONb3YyEeMbIX peakrusax, xono-
CTyi0 np06y AenaloT TONLKO NpM CMeHe peakTueos, nocyabt n T7.4.

MogroTosky "xonoctoit" npo6bl NpoBogAaT aHanoruyHo (no 10.2), fo-
6aBnsAs Te Xe peaKkTUBbI, B TeX e KONMMYECTBaX W NOCNEA0BaTENbHOCTU, HO
6e3 aHanusupyemoii npobbl, MCNONb3YS BMECTO Hee GMAUCTUNNUPOBaHHYIO

BOAy.

10. 4 lposedeHue 80NbMaMIepPOMeMPUYECKUX U3MepeHUl

BouinonHenue VB u3mepeHwuit NpoBOAAT ANA KaXAon u3 ABYX napan-
nernbHbIX NPO6 aHanU3upyembix NPOAYKTOB, NOArOTOB/IEHHLIX K U3MEpPEHUSIM
(4 NS «xonocToit» npobbl, €Cnn UCNoMb3YIT HOBLIE PEAKTUBHI).

BbinonHeHne BONbTaMNEpPOMETPUHECKUX WU3MEPEHWIt BKNOYaeT cne-
Aylouue OCHOBHbIE onepaLuu:

- dopmuposanue in situ pTyTHO-rpachuToBOro anekTposa (INEKTPOXu-
MUYECKOe HakonfieHue pTyTu) B pacTeope (hOHOBOro 3reKTponuTa;

- perucTpauus BonbTamneporpaMm OHOBOIO 3IEKTPONMTa U NpoBepKa
paboTbl pTYyTHO-rpachMTOBOro 3NeKTpoAa N0 KOHTPONbLHOW Npobe cenexa;

- perucTpauus BonbTaMreporpamm pactesopa noaroToBneHHoi npobel;

- perucrpauus BonbTamneporpaMm pacteopa noAroToBNeHHow npobekl ¢
BBeAeHHoW nobaBko AC onpeaensemMoro anemesra.

Peructpaunio BonbtamneporpamMm QOHOBOFO 3NEKTpOsiNTa, pacTsopa
NOAroToBNEHHON Npobbl M pacTBopa NOAroToBfieHHOW Npobbl ¢ fobaBkoii ar-
TECTOBAHHON CMECcU 3fIEMEHTA BbINONHAIOT HE MeHee Tpex pas npu OfHWX U
Tex e ycnosusix U pexvmax pabotsl npubopa.

Ycnosus npoeefieHusi BONbTaMNEPOMETPULECKUX U3MEPEHUI npyBeae-
Hbl B Tabnuue 2 pasgena 9.1.

BbinonHeHue namMepeHunii MOXHO NPOBOAUTL OJHVUM U3 ABYX CriocoboB:

Cnoco6 1 - ¢ NOMOLLBIO KOMNLIOTEPU3OBAHHOTO BONbTamnepomeTpuye-
CKOro aHanusartopa - BonbramnepomeTpuyeckoro komnnekc CTA opHospe-
MEHHO B Tpex sAvyeiikax no 10.4.1.

Cnocob 2 - ¢ NoMOoLbIO CepuitHOro nonsiporpadpa 8 OAHOW AYeltke no
10.4.2.
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10.4.1 Cnocob 1 - BbINONHEHUE U3MepeHnil Ha aHaNnUTUYECKOM BOSILT-
amnepomeTpuueckom komnnekce CTA

10.4.1.1 MNoaroTtoska PTYTHO-rpadMTOBOrO 3NEKTPOAa U Nposepka “uc-
TOTbI (POHOBOTO  anekTponuTa

B kaxgbh U3 TpeX 4ucTbiX c-raKquuKos nomewawt 10,0 cm® consHoi
KUCSIOTbi KonueHTpauuu 0,6 Monb/,qM 0,5 cm® asoTHOKUCNOIA pTYyT!H KOHLleH-
Tpauun 100 MI‘/AM n 0,2 CM3 CEPHOKUCNOW Meau KoHueHTpauuu 100 mr/am®.
CrakaH4uku NOMELLaloT B KaXAYI0 U3 TPEX 3NeKTPOXUMUYECKUX SiYeeK aHanu-
3aropa CTA.

YcraHasnusaror:

anekTpoas!: rpacduToBblii (katos) — B rHe3go PJ,

xnopcepebpsHbi (aHoa) — 8 rHe3no XC3;

xnopcepebpsiHblii (BcnomMoraTtenbHblid) — B rHesgo BJ;

TpyOouKv Arns nofayv rasa.

3 komaHabt «BbIBOP» 3arpyxaior caitn «Se (kat)»

Tpacca «Se (kaT)»

3arpyxaloT unu CosgatoT Tpaccy ANs U3MEPEHUIA CO CreayoLUMM na-
pameTpamu:

Hueiiku 1 - Bxn. 2 —Bkn. 3 - Bk Tun_passepriv
Stanb! Bpema | lNMoteH YOO a3 Mew. | OudbdbepeHuu-
uvan anbHo-

1. MNogrotoB- | 60c 0,000 Bbikn. | Bxn. Bkn. VUMMYNbCHbI  pe-
Ka pacteopa UM
2. O6pabotka | 0 0,000 Bown. | Bkn. Bkn. LWar -8
pacreopa Amnnuryna — 40
3. OBpabotka | 10¢ Bown. | Bkn. Bxn. 3apepxka 1— 75
anekrpoga Livkn mc 1:-1,200 3apepxka 2~ 15

200 2: 0,05 3anonHexue — 50
4. Ouncrka 30 1,200 Bown. | Ban. | Bkn. | [orexuman— 0,0
anektpoaa Ipes=11-12
5. Hakonnenue | 60-300 | -0,200 | Bown, | Ban. | B | | Paduk pasa.
6. Ycnokoenune | 5¢ -0,200 OTkno4eHo
7.Pasgeptka | cko- -1,200 QTtknoueHo

pocTb
50 mB/c

Yucno uuknos — 3 Cnnaiii-pasmeTka
Muoxwmtens - 1- 10-10 Boikn.
MpoussoaHas — Bbikn. Bbrauranue ®OHa
Wneepeus — Bkn. Boiksn,
Sunbrp — 20
JnanasoHbl No1cka NUKOB INEMEHTOB:
SnemeHT Se
NoteHuunan -0,700
3oHa [+/- MB] 100
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3anyckatot komaHgy «POH», HaxumaoT komangy «MYCK» n nposogsTt
3 unkna namepeHui. NMpoeogsaT 06paboTKy NONyYEeHHbIX BONLTAMNEPHbIX KPU-
BbiX («YCPEOHEHWE»). Mpoeoasit komangy «BbIXO[». lMepexoast B Ko-
maHay «MPOBA».

10.4.1.2. MNpoeepka paboTbl pTYTHO-rpachuUTOBOrO ANEKTPoAA fI0 KOH-
TponbHoi npo6e cenexHa

B crakaHuukv BHOCAT no 0,02 cm® aTTecToBaHHONH CMECH CeneHa KoH-
uenTpaumn 10,0 Mr/iam® (AC-1). MonyyeHHblit pacTeop 6yneT ABNATLCA KOH-
TpOanOVI npoGoit ¢ coaepkaHuem cenena 0,020 mr/am® npu o6beme npobbl
10,0 cm®,

3anyckatot komaHgy «[MPOBA»  (ycTaHaeBnuealoT Kypcop Ha
«NYCK/CTOIl», wjenkaioT nesoii knaBuLEN Mblliv OauH pas), NPOUsBOAAT
HECKOSIbKO CBLEMOK BOfbTAMNEPHbIX KPWBbLIX, NPOBOAAT uX 0BpaboTky
(«YCPEAHEHUE>») (cM. «PykoBoACTBO nonb3osatensi») U Nepexoasar 8 Ko-
maHay <« JOBABKA».

B craxaw-mxu c npoboit BHOCAT euwle ogHy Aobasky AC-1 ceneHa obbe-
mom 0,02 cm® KOHUeHTpayum 10,0 Mr/,cw3 1 3anyckatoT komaHay «MYCK».

Moxa xomnnekc NPOBOAUT M3MEpeHUs, 3anofnHalT Tabnuuy B rpade

«KOJNIMYECTBO».

Macca Hasecku 0.00[r]
O6vem npobbi 10,00 [ cm3 ]
O6bveM muHepanu3ara 10,00 [ cm3}
O6beM anuKBoTbI 10,00 [cm3 ]
JOBABKA
3nemeHT O6bvem gobasku KoHueHTpayus
AC[cm3 ] AC [ mr/iam3 ]
L Se 0,02 10,0 ]
Mocne o6paboTku BOMbTamnepHbIX KpUBbIX nobasku

(«YCPERQHEHWE») cmoTpaT « COQEP>XXAHUE ».

Ecnu pacxoxaenue Mexay pesynbratamu B siveilkax coctasnseT me-
Hee 10%, PTYTHO-rpachuTOBbLIA 3NEKTPOA CUMTaeTCH NPUrofHbiM K pabote.
Mocne atoro npucrynatoT K namepeHuto npob B Takoit e nocnesoBaTenbHo-
ctn («®OH», «MPOBAy, «kJOBABKA»).

Ecnu pacxoxaexne mexay pesynbrtatamu B siyeilkax cocraensieT 6o-
nee 10%, pTyTHO-rpacvTOBbLIA 3MEKTPOA 3a4vLLaloT Ha dunbTpoBansHon 6y-
mare, ononackusalT BuaucTUNIMpPoBaHHOK BOAOW U NOBTOPSIIOT onepauuu no
10.4.1.1. — 10.4.1.2 ¢ HOBOW KOHTPOsILHOW NPOBOH.

PacTBopbl C KOHTPOMbHOW NPoBO ceneHa BLIUBAIOT U3 CTAKAHUUKOB,
ANEKTPOAb! NPOMbIBAIOT; CTaKaHYMKN K HOBbIM N3MEPEHNAM roTOBAT No 9.2.

Ha pucyHke 3 npuseaeHb! BonbTamneporpaMmbl cenesa MetogoM ka-
ToaHoU UB: 1-choH, 2 — npoba, 3 — npoba ¢ pobaskoit pacTeopa AC ceneHa.
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10.4.1.3 UB u3amepeHua npu aHanuse peanbHol Npobel Ha coaepxaHue
ceneHa

B kakabIf YUCTbIA CTaKaH4uK NOMELLAT 1o 10,0 cM® CONSHOM KUCNOT!
KOHU@HTPaLun 0,6 Mmonb/am®, 0,5 cM® asoTHOKMCHOA PTYTH KOHLiHTpaL UM
100 mr/am® v 0,2 cm® cepHoKkucnoit mMean KoHLeHTpauuu 100 mr/am®. Tony-
YEeHHble pacTBOP ABNSETCSH (POHOBBLIM 31EKTPONUTOM.

CTakaH4uku ¢ DOHOBbLIM IMEKTPONUTOM MOMEWAIOT B 3NEKTPOXUMUYe-
ckylo sdeiiky aHanusatopa CTA. OnyckaloT anekTpoapl, npoBepeHHbie no
10.4.1.1.-10.4.1.2.

3anyckaioT komaHgy «POH», Haxumalor komauay «IMYCK» u nposoaar
3uukna. [lposoasT 06paboTKy NOSYYEHHBIX BOSLTAMMEPHBIX KPUBLIX
(«YCPEAHEHUE»). lMposogaT komaHay «BbIXO». MNepexoast B komaHay
«MPOBA>.

BbLIHUMAIOT CTaKaHUUKU C (POHOBLIM 3NEKTPONUTOM U TIOMEIW AT
BMECTO HUX CTaKaHYMKM ¢ peanbHOi NPo6oi, NOZroTOBMIEHHOW ANS U3-
Mepexus no 9.5 HacToAUeH MeTOAUKH. .

3anyckator komanay «MPOBA» us konoHkn «JEUCTBUA». 3anyckaior
komaHay «[TYCK». Mocne kaxporo uukna usmepeHuil Ha 3KpaH BbIBOAATCA
ouepeaHble BoNbTamneporpaMmMbl XapakrepHoro Tuna. B pesynbtarte Bbinon-
HEHUs Cepun U3MepeHui Ha 3KpaHe AOMXHO Obitb no 3 - 5 BonbTamnepo-
rpaMMm B KaXX4OM W3 OKOH BbiBOAA, COOTBETCTBYOWMUM sueikam 1, 2, 3. He-
BOCMPOU3BOAMMbBIE BOIIbTaMNEPOrpaMmMbl UCKNIOYAIOT (NepByd BONbTamnepo-
rpamMy vicknioyaioT BCeraa).

Mocne usmepenvs NPodbl BLIXOART U3 MEHI0 AeWCTBWIA Mo npobe u BXo-
ast 8 mexio "IOBABKA". 3anonHsiot Tabnuuy "KOJIMUECTBO" B MeHo ael-
cT8uit no «JOBABKE».

Hanpumep:

Macca Hasecku 0,50[r]

O6bem npobbl 0,0 [cm3]

O6bem MuHepanuasara 10,00 [ cm3 ]

O6vem anuksoTb! 10,00 [ cm3 ]
[AOBABKA

AnemenT O6vem fobaskn KonueHTpauust AC
AC [cm3] [ mr/gm3 ]
Se 0,02 10,0

BHocsT ¢ nomolyplo nuneTku wnu fosatopa aobasky AC cenena. [lo-
GaBky BHOCAT B Marnom obveme, 4ToBbl He yunTbiBaTL pasbasneHue pacTso-
pa. PexoMmeHayemblie gobaBku aTTecToBaHHOW CMecW CeneHa npuBeAeHb! B
Tabnuue 5. 3anyckatoT komanay «MYCK».

24



TabGnuya 5-Pekomengyembie nobasku AC ceneHa npu aHanuse
npo6 NpoAOBONLCTBEHHOTO ChipbsA ¥ NULLEBLIX NPOAYKTOB

[Juana3oH onpeaensieMbix KOHLEHTpaLui

cenena, Mr/kr 001-002 10,02-1,0
HaBecka, r 1,0-0,5 05-0,2
Bpems anekrpoHakonneHus, ¢ 600 - 300 300 -60
KonueHTpauus AC ans no6aBok, mr/am® 1,00 1,0 unn 10,0
PekomeHayemsliih o6bem fobasku AC, cm® 0,02 -0,05 0,01 -0,05

Ecnin x 3TOMy MOMEHTY U3MepeHWs 1 pasmeTka KpuBbiX MpoBEAeHb!,
MOXHO cpasy NoCcMOTpeTh pesynsTaThl aHanu3a s Tabnuue COAEPXXAHUE.

MNocne 3aBepweHns BCEX U3MEPEHUN, UCKIIOYEHUS BbINABLUKMX KPUBbIX
" ycpeaHeHUs pesynbTaTtoB - aHanu3 npobbl Ha cofepxaHue cenexa sasep-
weH. OkoH4aTenbHbI pesynbTaT MOXHO MPOCMOTpeTb B «CogepxaHue» W

3aHecTn B «<APXUB».

PucyHok 3 - BonemamnepoespaMmul npu pesucmpayuu aHanumuye-
CKux cueaHarnoe cesieHa 8 ¢poHoeoM anekmponume (1), 8 npobe (2) u e npobe

¢ dobaekoll (3) AC cenena
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10.4.2. Cnoco6 2 - BLINONHEHWE U3MEpEeHWA C NCNoNb30BaHUEM Cce-
puwitHoro nonsaporpada

Ycnosus npoBeAeHUs U3MePeHui ¢ MCnonb3oBaHWeM CEPUIAHOro nons-
porpacha (PA-2, MNY-1 1 ap.) 8 kOMANEKTe C ABYXKOOPAUHATHLIM CaMONMCLIEM
1 uncpoBbiM BoNbTMETPOM Tuna $-203 [2], noagroToBneHHbiX k pabote B co-
OTBETCTBWU C NAcNopToM Ha npubop, npuseaeHsl B 9.1.

10.4.2.1 MoaroToBKa PTYTHO-rPaMTOBOrO 3NEKTPoaa W NpoBepka Yuc-
TOTbI POHOBOro 3nekTponuTa.

B uncrbin craxquwK nomeu.laror 10,0 cm® consiHOM KMCNOTBI KonueH-
Tpauuu 0,6 monw/am’, 0,5 cM® a30THOKUCNOM pTyT# Kouuem'pauum 100 mr/igm®
" 02cw|3 cepHoKk1Cnoi Mean koHueHTpauun 100 mr/om®. NonyyeHHblit pac-
TBOP AIBNAETCS (POHOBLIM 3/1EKTPONUTOM.

CrakaHuuk € hOHOBBIM 3MEKTPONIMTOM NOMEWAT B 3NEKTPOXUMUYe-
CKYIO SINEeiKy.

OnyckaloT B pacTeBop WHAUKATOPHbIA 3nekTpod (KaToA), SNeKTpoa
cpaBHeRrus (aHof) 1 BCnomoraTesbHbiil 3NeKTPoA, NOAKMNIYAT UX K COOTBET-
CTBYIOLIMM Knemmam npuBopa. YCTaHaBnMBaloT YyBCTBUTENLHOCTL npubopa,
pasHyio 1.10-8 A/mMm.

YcranaesnusaioT:

3reKTPOoAbl: rpaduUToBLI (katoa) — B rHe3fo «PAB»,

xnopcepebpsHblil (aHoa) — B rHesfo « CPABH»;

xnopcepebpsHbii (BcnomoratenbHbiid) — 8 rHe3no «BCl»;

TpyBouKy Ans noAayu rasa.

BrnioyaloT MHEpPTHbLIR ras U NpornyckalT ero 4epes UCNbITYeMblid pac-
TBOp B TeveHue 180 c.

Ons dopmuposaHua PTYTHON MNEHKN Ha NOBEPXHOCTU rpauToBOrO
3neKTpoAa, T.e. ANS NONYYEHUs pTYTHO-TPaMUTOBOrO 3MEKTPoAa B pexume “in
situ”, rPOBOAAT NPOLECC INEKTPOHAKOMNNEHNA PTYTU U3 pacreopa HOoHOBOIO
anekTponura npu noteHunane muHyc 0,70 B B Teuexue 60 ¢ npu nepemeLu-
BaHWM pacTBopa WHepTHbIM ra3om. He Bblkniovas ras, ycraHaBnvmBaloT NoTeH-
uvan muryc 0,2 B v npoBOAAT aneKkTpoHakonneHue cerneHa ukcuposaHHoe
Bpems (60-300 c). o okoHYaHUW 3NEKTPOHAKONMEHUS OTKIOHAIOT ra3 U ne-
pemeuwmBaHue pactsopa u Yyepes 5 ¢ HaYMHAIT perncTpaLmio BoNbTamnepo-
rpammel B AnanasoHe rnoteHunanos oT MuHyc 0,20 B no munyc 1,20 B. Ocra-
HaBnuBaloT NoteHuuan npu muHyc 1,20 B 1 NpoBoAasT AopacTBOpeHue npu-
Meceil C NOBEPXHOCTN 3NeKTpoAa Npu NnepeMelIMBalng pacteopa B TeueHuve
20 — 30 c. YcraHasnusaioT noteHyuan nnioc 0,05 B ansa yactuyHoro pacreo-
peHUst PTYT C noBEepxXHOCTU anekTpopa. Onepauuu anekTpoHakonneHua u3
¢$oHOBOrO 3nekrponuTa Npu notexuynane pasHom muxyc 0,2 B u anexrpopac-
TBOpEHUs [0 MUHYC 1,2 B nosTopsioT 2 -3 pasa.

Mpn Hanuunm Ha BonbTaMMeEPOrpaMme MUKOB - aHANMUTUYECKMX CUrHa-
noB ceneHa (noteHuuan nuka paseH (mukyc 0,70 £ 0,05) B) BLICOTON MeHee
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2 MM (nubo oTcyTCTBUE MX) pacTBOP HOHOBOTO 3NEKTPONUTA CHMTAIOT YUCTLIM
1 aneKkTpoA npurogHbim k pabore.

10.4.2.2 lpoBepka paboTbl PTYTHO-rPAtPUTOBOrO 3NEKTPOAA MO KOH-
TponbHbIM Npobam cenexa

Mocne NpuroToBneHus pTYTHO-rpacUTOBOrO 3MeKTpoAa pekoMeHayeT-
ca npoeepuTb paboTy anekTpoga No KOHTPOMbHLIM Npobam ceneHa. [ins ato-
ro BbLINOMHAIOT cnefyioLue onepauvu:

B nposepeHHbI No 10.4.2.1 pacTeop hOHOBOrO 3NEKTPONUTa BHOCAT
0,02 cm® aTrectoBaHHOW cmecu AC-1 ceneHa KoHUeHTpauun 10,0 Mr/;:w3 Mo-
fNyYeHHbI# PacTBOP UMEET KOHLEeHTpauuio ceneHa, pasHyio 0,02 Mr/oM®, v oH
6yneT ABNATLCA KOHTPONbHOK Npoboit cenexa.

MomewyaloT cTaKkaH4nk ¢ KOHTPONbHOW Npoboit ceneHa B aNEKTPOXUMU-
YeCKyl0 fiYeliKy 1 NpoBOAAT usmeperus no 10.4.2.1 npu BpeMeHU 3nekTponu-
3a 120 c. i3MepsIoT BLICOTh! aHAMUTUYECKUX CUFHANoB KaTOAHOro Nuka cene-
Ha OT OCTaToyHOro TOKa A0 BepluHbl NWUKa (NOTeHUWan nuka B paseH
(mMuHyc 0,70 10,05) B. bepyT cpeaHee 3HauyeHMe BENWYUHB! AaHANUTUYECKOTO
curHana us Tpex namepenuit (li) .

B 3TOT e pacTBOp, HaxoAAWMICH B ANEKTPOXUMUYECKON SUEitke, BHO-
CHAT MOBTOPHO Takyto xe fobasky AC-1 ceneHa. MpoBoAAT usmepeHue B Tex
xe ycnosusx. [onyyaloT cpegHee 3Ha4YeHUe BeMYMHbI aHanUTUYecKoro Cur-
Hana ceneHa c gobaekoit AC (lx)

PaccuutbiBatoT KOHUEHTpaumio (X¢) ceneHa B KOHTponbHoW npobe no
opmyne:
x CnVy

K=77 7 7 N o
(121( _IIK)'VI( . )
nonaras: Cp= 10 MI'/AMa , Vg=0,02 CM3, Vg =10,0 com®

Ecnu nonyyeHHoe 3HaueHue koHUEHTpauum cenexa (Xg) otnuyaeTcs ot
KOHTPONbLHOrO 3HaveHws, pasHoro 0,02 Mr/,qm3 He Gonee, yem Ha 10 %, To yc-
nosus paboTbi COOTBETCTBYIOT HOPMasibHbIM W CriesyeT NPUCTYNUTb K U3me-
peHusiM Npobb..

Ecnw nonyquHoe 3HauyeHue KoHueHTpaumu (Xx) OTAMYAETCs OT KOH-
TponbHoro (0,02 Mr/AM) 6onee, yem Ha 10 %, To onepauyuu no 10.4.2.1 -
10.4.2.2 NOBTOPSAIOT CO CBEXWM PacTBOPOM (POHOBOro anekTponuta, a pabo-
Yuit anekTpog 3auuMwaloT Ha unbTpoBanbHoW Bymare u ononackueailoT 6u-
AUCTUNNNPOBAHHON BOAOW.

10.4.2.3. VIB namepeHun npu aHanu3e peansHow npobbl Ha coaepxa-
HWe ceneHa

CrakaHuuk ¢ noarotosneHHon (no 10.2) npoboit aHanusupyemoro o6b-
eKTa NOMELLaIoT B 3NEKTPOXMMUHECKYIO SAYERKY.
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OnyckatoT B pacTBOp UHANKaTOPHbIA anexkTpop (Katoa), anekTpoa cpas-
HeHus (aHoR) 1 BCROMOraTenbHbil 3reKTpoAa.

BknioualoT MHEPTHLIA ras W NPONyckalT ero Yepes UCNBLITYeMblil pac-
TBOp B TeyeHue 180 ¢

MpoBOAST NpouUecc 3NeKTPOHAKONNEeHUs ceneHa w3 pacrsopa npobbl
npu noteHuuane muHyc 0,20 B B Teyenne 120 c npu nepemelunBaHumu pac-
TBOpa UHEPTHbLIM ra3oM. o OKOHYaHUM 3MEKTPOHAKONMEHUA OTKIIOYAIOT ra3 u
nepemeLwlMBaHe pacTBopa U Yepes 5 C HauMHaT perucTpauuvio BonsTamne-
porpammbl B guana3oHe noteHuymanos ot muHyc 0,20 B go munyc 1,20 B. Oc-
TaHasnuBaloT noTteHuuwan npu MuHyc 1,20 B #n nposoasT AopacTtBopeHue
npumeceil C NOBEPXHOCTU 3NEKTPOAa NpU NepemeLLnBaHUM pacTeopa B Teye-
Hue 20 c. Onepauuu NOBTOPSAIOT ewye 2 -3 pasa.

3mepsIoT BLICOTY aHanuTU4ecKoro CUrHana katoAHoro nuka cenexa ot
OCTaTOMHOro TOKa A0 BEPLUMHbI Nuka (NoTeHuwan nuka paseH (MuHyc 0,70 +
0,05) B) c nomouwibio MepuTernibHon nuHeiiku. bepyT cpeaHee 3HaueHne Benu-
Y1HbI aHANUTUYECKOTO CUrHana ua Tpex usmepenun (14) .

BHocaT pobGaBky aTTrectoBaHHOrO pacTBopa cefneHa cornacHo Tabnu-
ue 5.

MpoBoAAT NpoUECcC aNEeKTPOHAaKONMEeHU B TeX xe ycnousax. Onepayuu
NOBTOPSAIOT eie 2 -3 pasa.

M3mepsioT BLICOTY aHanUTMYECcKoro curHana kaTogHoro Nuka ceneHa ot
OCTaTO4HOro Toka A0 BEPWMHbLI Nka (NoTeHuvan nuka pased (muuyc 0,70 +
0,05) B) ¢ nomowbio MeputenbHoi nuHelikn. GepyT cpegHee 3HayeHue Benu-
YNHbI aHANWTUYECKOro curHana u3 Tpex usmepesut (1,)

11 BbIYUCIIEHHME PE3Y/IbTATOB U3MEPEHUA

ﬂpM MCNONb30BaHUN BONbTaMNEPOMETPUHECKNX aHaANU3aTopoB B KOM-
nNeKTe C KOMNbITEPOM perncTpauyunio u obpaboTky pe3ynsTaToB U3MepeHwnit
Kax4on napannenbHoi npobbl U pacdeT MacCOBOW KOHUEHTpaUUn anemenTa 8
npobe (X) BbinonHsaeT cucteMa cbopa U 0O6paGoTkM AAHHbIX aHanusaTtopa.
Pe3ynbTaTbl u3aMepeHnit MoryT 6biTb pacneyartaHbl Ha NPUHTEpe, BbiBeAEHbI
Ha gucnnen u cpopMUpoBaHbI B OTHET.

Mpu ucnonbsoBaHuu nonsiporpadoB B koMNnekTe ¢ camonucuem obpa-
GOTKy pe3ynbrartos Mamepenvm AHANUTUYECKUX CUrHanopB ceneHa, a TakKke
pacyeT KOHLUEHTpauuu ceneHa B aHanuavpyemoin npobe NpoBOAAT cCneayio-
M obpasom:

11.1 ins onpenenseMoro anemeHTa (ceneHa) pacCuuTbiBaOT cpefHee
(l1) He MeHee yem 13 ABYX 3HaYEHWI I BOCNPOU3BOAUMbIX aHAaNUTUYECKUX CUr-
HanoB (KaTOAHbIX TOKOB), NOMYYEHHbIX NPU PerucTpauuu BonbTaMNEeporpamm
npobbl.
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Takoi >xe pacu4eT NPoBOASAT U AMNst BONbTAMNEPOrpaMMm Npu peructpa-
uuu aHanusupyemoii npobbl ¢ gobaskoit AC anemeHTa. MNMonyyaloT 3HaveHue
lo.

11.2 MaccoByio koHueHTpauuio (X, Mr/kr) ceneHa B aHanuaupyemoii
npo6e Bbiunchsior no chopmyne:

= .__Il .Ca : VJI (2)
1
(I 1 —12)'mnp
rae:
X, -copepxaHue ceneHa B aHanuaupyemoi npobe, mr/kr;
C, - KoHUeHTpauus AC ceneHa, U3 koTopoit genaertcs gobaska k aHa-
nu3upyemoii npo6e, Mriom>; \
Va - o6vem nobasku AC ceneHa, cM™;
I, - BENNYMHA aHaNUTUYECKOTO CUrHana ceneHa 8 aHanusnpyemoii
npobe, eauHNKLIbI TOKa, MM;
I/ - BENWMUHA aHANUTUYECKOTO curHana cenexa 8 npobe ¢ pobaskon,

€AVHULBI TOKa, MM;
Mae - Macca npobbl, B3ATOW AN aHanusa, T.

11.3 BbluncneHus npoeoaaT no 11.2 ana Kaxaoin u3 Asyx napannens-
HbIX aHanU3upyembix Npob, nonyyas aHaveHus X, n X,.

11.4 3a pesynbTaT U3MepeHnst MaccoBOW KOHUEHTpaLun cenexna B npo-
Be npuHUMaloT cpefHee apudmeTUyecKoe 3HadeHue pesynbTaTtoB ABYX na-
pannenbHblX onpegenennit ( X ), pacxoxaeHne Mexagy KOTOpbIMU He AOSHKHO
npeBbillaTh Npeaena noBTOpPAeMoCcTU. 3HaYeHna npeaena noBTopseMocTy (r)
ONst ABYyX pe3ynbTaToB napannenbHbix onpeaeneHuin npusefeHsl B Tabnu-
ue 6.

Tabnuua 6 - inanasoH y3mMepeHui, 3Ha4eHss Npesesios NOBTOPAEMO-
CT¥ Npu foBepuTenbHoi BeposiTHocT P=0,95

Mpeaen nosTopsiemoctv| [peaen NoBTOPSIEMOCTY
(ans aByX pe3ynsTaToB | (4AnA YeTbipex pesynbTaTos

30H U3MEPEHUI, MI/KI
flnana3on namepe napannenbHbiX ONpe- | napannensHbix onpegene-

aenexHun), r, Mr/kr HUiA), r*, Mr/kr
Ot 0,01 go 0,03 skniou. 0,39- X 0,50- X
c8. 0,03 ao 1,0 Bkrioy. 0,25-X 0,32-X

X - cpepHee apudMeTUYECKOS 3HAYEHME PE3yNbTATOR NapannenbHbIX
onpeaeneHnii MacCoBOW KOHLEHTpaLuy cenexa
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11.5 MNpwn npesbllieHUN nNpeaena NoBTOpsemMocTu (r) Heobxoaumo Jo-
NOSMIHUTENLHO MONYYUTb euje ABa pesynbTara napannenbHbiX onpegeneHui.
Ecnu npu atom paamax (Xmax -Xmin) pesynbTaTtoB YeTbipex napannenbHbiX
onpefeneHxuit paBeH UM MeHblue npeaena NoBTOPSEMOCTY I*, To B KauecTee
OKOHYaTenbHOro pesyfnibrata NPUHUMAIOT cpeaHee apudMeTuyeckoe 3Have-
HWe pesynbTaToB YEeTbipeX napannenbHbiX onpeaeneHuid. 3HaveHus npegena
NOBTOPAEMOCTM (I*) ANs YeTbipex pes3ynbTaToB napannenbHbIX onpeaeneHuit
npusegeHbl B Tabnuue 6.

Ecnu pasmax (Xmax -Xmin) 6onbLue r*, BbIACHAIOT NPUYUHbI NOSIBNEHUS
HenpueMnembix peaynbTaToB NapanfenbHbIX onpeaeneHui.

11.6 Ynucnosoe 3HayeHue pesynbTata U3MepeHUst AOMKHO OKaH4UBaTbL-
Cf UMPOiA TOro e paspaaa, YTO U 3HaYeHWe npefena NnoBTOPAEMOCTU pe-
3ynbTaToB NapannensHbiX OnpegeneHuit, n cogepxars He 6onee ABYyX 3Ha-
yawmx yundap.

12 O®OPMJIEHUE PE3Y/IbTATOB U3MEPEHUNA

12.1 Pe3synbTaTbl U3MEpPEHUii XpaHAaT B NaMATH KOoMnbloTepa (Npu uUc-
roNb30BaHUK KOMNBIOTEPU3UPOBAHHOIO BONLTaMNEPOMETPUUECKOro aHanu-
3aropa) nnn oopMNAIOT 3anncbio B XypHane (Npyu NCNonb3oBaHUM NONAPo-
rpachoe ¢ camonucuem). Mpu 3TOM NPUBOASRT ceeaeHua o6 aHanusanpyemown
npobe, ycnosusix U3MEpeHuid, AaTe NonyyeHus pesynbTata usmepeHuin. 3a-
NUCb B XYpHane yaoCTOBEPSET NULO0, NPOBOAMUBLUEE U3MEPEHUS.

12.2 PesynbTat uaMepeHun B JOKYMEHTax, BbliaBaemblx nabopartopw-
ewn, MoXeT BbiTb NpeacTasneH B BUAE:

(X xA,), mr/kr, P=0.95, npu ycnosum A, <A,

roe

X . pe3ynbTaT U3MepeHusi, NOSIyYeHHbIA B COOTBETCTBUN C NPOMNUCHIO
METOANKM,

+ A, - 3HA4YeHUe XapaKTepUCTUKW NorpeLHoCTU pesynsTaToB u3mepe-
HUI, yCTaHOBINEHHOE NpyW peanusauun metogukv B nabopatopuy;

A=0,01864X. 3)
3HadeHue 6 npusegeHo B Tabnuye 1.

Mpumeuanve. [ONyCTUMO XapakTepucTMKy NOrpeluHoCTU pe3ynbTaTos
M3MepeHuii NPy BHeAPEHUU METOANKM B nabopaTopun yCTaHaBNUBaTb Ha OC-
HOBE BblPaXeHNs:

A,=0,84-A, 4)

C nocneaylowuUM YTOMHEHMEM MO Mepe HaKkonneHus uHdopmauuu B
npoLecce KOHTPONS CTabuNBLHOCTY PE3YNLTATOB U3MEPEHWUIA.
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13 OL|EHKA NTPUEM/TIEMOCTH PE3Y/IbTATOB U3MEPEHMH,
NONMYYAEMbIX B YCITOBHSIX BOCITPOHN3BOANMOCTH

PacxoxaeHue Mexay pesynbratamy U3mepeHui, NonyyeHHbIMN B ABYX
nabopaTopusix, He AONXHO NpeBbilaTh Npeaena socnpowasoaumocTu. [pu
BLINONHEHWN 3TOrO YCNOBUSI npuemnembl oba pesynbTaTa U3MEpEHWiA, U B
KayecTBe OKOHYaTenbHOro MoxeT GbiTb MCNONbL30BaHO ux obliee cpepHee
3HaveHue. 3Hauenus npeaena BOCNPoOU3BOAUMOCTY NpUBeaeHbl B Tabnuue 7.

Mpw npesbiieHUU nNpepena BOCNPOU3BOAUMOCTH MOFYT ObITb UCnonb-
30BaHbl METOAbLI OLUEHKM NPUEMNEMOCTW pe3ynbTaToB M3MEPEHWN COrnacHo
pasgena 5 TOCT P UCO 5725-6.

Tabnuua 7 - [lvanaszoH v3MmepeHuit, 3Ha4eHUss npeaena BOCNPON3BOAUMOCTH
npv gosepuTenbHon BepoaTHocTn P=0,95

Mpepen Bocnpou3soavMOCTH (ANA ABYX
pe3ynsTaTtoB usmepenuit), R, mr/kr

OT 0,01 20 0,03 BKTIOY. 0,48-X

Ouana3oH namepenuit, mr/kr

cs. 0,03 po 1,0 Brmou. 0,36-7

X. cpefHee apuPMeTUYECKoe 3HaYeHue ABYX Pe3ynbTatos U3MepeHui
MaccOBOI KOHLIEHTPaLIMK CeneHa, Nony4YeHHbIX B pasHbix nabopatopusx.

14 KOHTPOJIb KAYECTBA PE3YI/IbTATOB U3MEPEHWUA PU
PEAJIU3ALNN METOANKN B JIAGOPATOPUN

14.1 KoHmpons kavecmea pe3ynbmamos usmepeHul npu peanu-
3ayuu memoduku e nabopamopuu npedycmampusaem:

- KOHTPONb WUCMONHUTENEM npoleaypbl BbINOMHEHMA W3MepeHuid (Ha
OCHOBE OUEHKM OrpellHocTi npu peanusayun OTAenbHO B3ATOW KOHTpOMb-
HO# npoueayps!);

- KOHTPOMb CTabUNbHOCTU PE3yNLTATOB M3MepEeHWiA (Ha OCHOBE KOH-
Tpons cTabunbHOCTM CpeaHeKBafpaTUYecKOro OTKIOHeHUs BHyTpunabopa-
TOPHOW NPEUM3UOHHOCTH, NOrpeLIHoCTH).

14.2. Anzopumm KoHmpons npouedypsl 8bIMONHEHUS U3MepeHuli
¢ ucnone3oeaHuem memoda 6obasok

14.2.1 KoHTponb UCNONHUTENEM npoueaypbl BbINOAHEHUS U3MEpeHUit
NPOBOAAT NYTEM CPABHEHMS PE3ynbTara OTAENbHO B3ATOW KOHTPONBHO Npo-
uesypbl Kk c HopmaTneom koHTpons Ka.
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14.2.2 PesynbTaT KOHTPOMNbBHOW Npoueaypbl Kk paccuuTbisaloT no ¢op-
myne:

-
Ke=] X -X -C|, (5)

-/
rae X - pesynsTaT KOHTPOSILHOMO M3MepeHus MaccoBO# KOHUEHTpa-
Lmn ceneHa B npobe c M3BecTHol fobaBKkon - CpeAHEapUPMETUYECKOE ABYX
pesynbTaTos naparnenbHbIX ONpeleneHnid, pacxoXaeHue Mexay KoTopbIMu
He NpeBblaeT npefena NOBTOPAEMOCTU I. 3Ha4eHMe r NpuBeaeHo B Tabnu-
ue 6.

X . pesynbTat KOHTPONBHOIO M3MEpEHWss MacCOBOM KOHLiEHTpauuu
cenexa B npobe 6e3 fobasku - cpeaHee apudMeTUYEcKoe ABYX PE3YNbTaToB
napannenbHbiX onpeaesieHnit, pacxoxaeHne Mexay KOTOpbIMU He npesbilua-
€T npeflena NOBTOPAEMOCTH T;

C - BenuuuHa gobasku.

lMpumevanue. Benununta gobasku AomkHa cocTaBnate 100 % oT mac-
COBOIi KOHLUEHTpaumun ceneHa B npobe 6e3 4063BKu.

14.2.3 Hopmatus koHTpons Ka paccuutbisaioT no opmyne

Ko=) +(8a) o

A _
rae e ,A“’ , (Mr/Kr) — 3Ha4yeHus XapaKTepuCTMKN NOrpPeLIHOCTU pe-
3yNbTaTOB U3MEPEeHWit, YCTaHOBMNEHHbIE B NaGopaTopun nNpu peanusauum Me-
TOAWKM, COOTBETCTBYIOL{ME MACCOBOIA KOHLIEHTpauuu cenexa B npobe 6e3 fo-
6aBku v B npode ¢ AobaBKol COOTBETCTBEHHO.

14.2.4 Ka4yeCTBO KOHTPOSibHOK npoueaypbi NpuU3HaOT yaOBneTBopu-
TENbHbLIM, NPY BBINONHEHWA YCNOBUA:

Kk<Kg. 7)

Mpu HebinonHeHuu ycnosus (7) akcnepumeHT nosTopsitoT. Mpu no-

BTOPHOM HEBBLINOMHEHUN YCNOBUA (7) BbIACHAKOT NPUYNHLI, NPUBOAALLIME K He-
YAOBMETBOPUTENbLHLIM pesyrnbTaram.

14.3. MNepuoANYHOCTb KOHTPONS UCNoNHUTENEM npoueaypbl BbiNOnHe-
HUS W3MEPEHUiA, a TAKKE peanusyemble NPoUeaypbl KOHTPONA ctabunsHocTy
pesynbTaToB BLINOSHAEMbIX U3MEPEHUii pernamenTupytoT B PykoBogctee no
kayecrsy naboparopuu.

14.4 MepruoaUiHOCTb KOHTPONS yCTaHaBnuBaeTca camoi naGopaTtopu-
eil C y4ETOM (PaKTUUECKOTO COCTOSIHUS aHanuTYeckux paGor.
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(1]

(2]
13

4
(5]
(6]
(7

8]

9]

NPUNOXXEHHUE A

( MucbopmaumoHHoe )
bubnuorpadus

TY 4215-001-20694097-98 Komnnekc aHanutuyeckuii BonbTamnepo-
meTpuueckuit CTA. TexHuyeckue ycrosus

TY 25-04-1696-75 BonbTMeTp LncbpoBOiA. TexHuveckue ycnosus

TY 25-1173.103-84 Annapart ans Gugnctunnayuu soabl. TexHUYeckue
ycnosus

TY 64-1.973-76 LLnnubt TUrenbHble. TexHuyeckue ycnosus
TY 6-09-2502-77 Bopa 6ugnucrunnupoBaHHan. TexHuueckue ycnosus
TY 6-09-3678-74 Kanus xnopua oc.4. TeXHU4eckue ycnosus:

TY 2-036-0224450-014-89 Llkypka wnudosansHas TkaHeBas anbbo-
poBasi. TexHu4eckne ycnosus

TY 2-037-150-86 Lilkypka wnudosanbHas TkaHesas anmasHas. TexHu-
Yeckue ycrnosus

MW 2335-95 PekomeHgaums. FCU. BHYTpeHHUIA KOHTPOMb KayecTBa
pe3ynbLTATOB KONUYECTBEHHOrO XMMUYECKOro aHanusa
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HHCTPYKUMSI

8bINoNIHeHue UsMepeHULli Macco80il KOHUYeHMpayuu cefleHa
@ pacmeope nodzomaeneHHol npobs! NPodoe0LCMEEHHOZ0 ChIPLS
u nuujeebIx NPOGyKMoe ¢ ucnonbL3oeaHueM
KoMniekca eosismamnepoMempuyeckoz2o CTA
(c npozpammHbIM o6ecneyeruem Windows)

1 Adanuaatop CTA poskex ObiTh npeasapuTensHO NOArOTOBNEH K
pabote B cOOTBETCTBMM C «PyKkoBOACTBOM mONb30BATENs» Ha AaHHLIA
BOMbTaMNEPOMETPUYECKUIA KOMIIIEKC.

2 [Todzomoseka pmymHo-2paghumogoao 3nekmpoda, nposepka
cmakaHn4yuKos, ¢poHO8020 pacmeopa U anekmpodoe Ha lmcmomy

B TPy UMCTBIX CTakaHumka BMECTUMOCTBIO 15 — 20 om® Baocsrr 10,0 cm®
CONSHON KNCTIOTbI KOHLeHTpauuy 0,6 — 0,8 monb/am®, 0,5 cM® a30THOKWCNOI
pTyT™! KOHueHTpauun 100 Mrl.cuvl3 n0,2 CM3 CEPHOKNCNON Mefn KOHLeHTpauum
100 Mr/,qrvn CTakaH4YvKu NOMELLaloT B KaXayto U3 TpeX 3NeKTPpOXMMUUEeCKux
Avyeek aHanusatopa CTA. OnyckaloT B pacTBOp WHOMKaTOPHble 3anekTpoAb
(rpacputosbie), anexTpoAbl CpasHeHus, BCnoMmoraTefibHble 3neKTpogsl, asoT-
Hble TPYGOYKM U NOAKNIONAIOT MX K COOTBETCTBYIOWMM KreMmam rnpubopa B
KaXa01 auenke.

3azpyxarom cpalin CoanaHHOW 3apaHee MeTOAMKM (Hanpumep, «Se
~
KaTOAHLINY®), B [MABHOM MeHIO BbLIGUPAIOT MYHKT M[B; METOOQUKA /
OTKPbITb) unun co3naloT HOBYIO METOANKY.
Co3aaHne HOBOW MeTOaMKK (CM, «PyKOBOACTBO NOMbL3OBATENA» Pas-
aen.3.1 «CosgaHne HOBOW MEeTOAWKU»). B rnmaBHOM MEHI0 BhIBUpaloT MyHKT

D Metopauka / HoBasi meToaumka.

BesoasT cnegyioujne napameTpbi.
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Tpacca
ik AR o
g3

it

HaumenosaHnue [CeneH kaToaHbINA
Tpacca Bpewms, c| [MorteHuman, B Mewanka
v | Nogrotoska pacreopa| 60 0,000 v
OfpaboTtka pacTeopa 0 0,000 v
v | O6pa6otka anekrpoaal 10 -1,200{ 0,050 v
v | OuucTka anekrpoaa 30 -1,200 v
v | Hakonnexnue 120 -0,200 v
v | YcnokoeHue 5 -0,200
v | PasBepTtka 50mBl/c -1,200
Psae Ka
pdcea i Pa3BepTKa
e Bk
Tun passepTku [ UmnynicHas]
[wvana3soH Toka 0,03 MB
LWar pa3sepTku 8 mB
3agepxka 1 15 %
3agepxka 2 85 %
Hauano umnynbsca 1%
OkoHyanue umnynsca | 50 %
Amnnutyaa 40 mB
Haxkonnexnve -
Pexum
SR i3 Pexum
Bepika.
v | Avenka 1 Yucno onbiToB
V| Saenka 2 (5] dunetp 30
v | Aueitka 3 Cxema v | WHBepcus no Toky
[ 3-x anekTpoaHan] v | NuBepcus no noteHuuany
| O Mepsas npov3soaHas
PasmeTka ®dopma pa3MeTku
Pyunasi [ABToMaT ] [ Muuns ] I Crnanm
AnemMeHT

AnemeHrT

Ums MoteHuwan, B 3oua, MB
T1se -0,700 100
2 0,000 0,000
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KonTtpons

OnemMeHT OTHOCUTESNbLHBIV Npeaen NoBTOPREMO- XapakTepucrtuka no-
cm, r, % rpewHocty, o, %
1| Se 39 35

CoxpaHsloT METOAWUKY. UNK B KOMaHae rnaBHOr0 MeHio «CoxpaHuth
MEeTOANKY» UNu naHenu ynpasnexus ® (Hanpumep «Se KaToaHbIH» ).

UsmepeHue c¢hoHa. 3anycKalT KOMaHAy « T ®OH» (cm. «Pykoso-
ACTBO nonb3osatens» pasfen 4.2 «3anyck aHanu3a (hOHOBOro pacTBOpar).
CHumatoT no 3 — 5 sonbTamneporpamm. [poBoaAT ux pasMeTky (cM. «Pykoso-
OCTBO nonb3oeartensy, pasgen 4.3 «PasmeTka sonbTamrepHbIX 3aBUCUMMO-
cTel»), yaaneHve «BbiNafalowux» Kpusbix» (CM. «PyKoBOACTBO nonb3osaTe-
ns», pasgen 4.4 «O6paboTka BONbTaMNepHbIX KpUBbIX», ).

Mpyu Hanvumy Ha BOMbTaMMEPHbIX KPUBLIX NMUKOB OrnpeaensemMoro ane-
MeHTa BbicoTon Gonee 0,001 MKA COREPXXUMOE CTakaHYMKOB BbIUBAIOT, OT-
MBIBAIOT CTaKaH4MKk1 U 3NeKTpoAb! Tak, YTobbi B YNCTOM POHE OTCYTCTBOBAnN
NUKY onpeaensemMoro anemeHTa (1nv 6einu meHee 0,001 MkA).

lpoeepka _pabomkbi pmymHo-agaQumoeoeo GHGKMQOOa 10_KOH-

mposbHol npobe ceneHa. BBOAST B YUCTbIE CTAKaHYWKW, NMPOBEPEHHBbIE Ha
YUCTOTY, no 0,02 cM® aTTecToBaHHON CMecW ceneHa KOHLIEeHTpauun
10,0 mr/am®  (AC-1). [MonyyeHHbIA paCTBop byner sBRSATLCH KOHTpOﬂbHOM
npoBoit ¢ conepxannem cenera 0,020 mr/am® npu o6beme npo6Bbt 10,0 cm®.

3anyckaloT komahnay « My MNony4yeHune BonbTamMneporpaMm npodbiy.
CHumator no 3 — 5 sBonbtamneporpamm. poBogsaT ux pasmeTky (cM. «Pykoso-
ACTBO nonb3oBartens», pasgen 4.3 «Pa3meTka BONbTaMNEPHbLIX 3aBUCUMO-
CTeW»), yhaneHue «Bbinapawoowmx» Kpuebix (cM. pasgen 4.4 «O6pabotka
BOMbTaAMNEPHbBIX KPUBLIX» ).

UsmepeHue npobbl ¢ dobaskol (cM. «PykoBOACTBO nonb3osarens»,
pasgen 4.7 «3anyck aHanuaa go6aBku»). BHoch B CTakaHu4uku ¢ npoboii ewle
onHy aobasky AC-1 ceneHa ob6bemom 0,02 cM® Toit ke KOHLEHTpaLmK. 3anyc-

KaloT KomaHay « by MonyyeHne BonbTamneporpamm npoGbl ¢ fob6as-
koi». CHumator no 3 - 5 BonbTamneporpamm. FposogsT ux obpaboTky aHarno-
rMyHo A.2.5.2.

Pacyem maccogol koHUeHmpayuu cesieHa 8 KOHMponbHou npobe.
3anonHstoT Tabnuuy «Konuuecreo» ﬂ‘__ Hanpumep:
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Koauyecrao , : X
flueika 1 | Aeia 2| Alveima 3| L

Macca nasecku ] 00 {r) |
Otwem npodi I 100 {ow3)
Dénem munepanisara ] 10,0 (em3)
O6nem ameorst | 10,0 (om3)

Ne | Snement | Ofivew aobeexn AC (an3) | Koruenpauna AC(mrian3)

S e~ ST
ﬂmmmu' l Ok l Omeua j

Ans nepexoaa B Tabnuuy «KOHUEHTPaUUA» B MaBHOM OKHE Ha naHe-

nn ynpasneHus HaxumaloT KHOMKY _LEI OKHO NpocMOTpa pe3ynbTar aHa-
nm3a. (CM. «PykoBoacTBO nonb3osatens», pasgen 4.9 «BbluucneHwe KoH-
LeHTpaunm»

Ecnu pacxoxaeHvne Mexay NONy4eHHbIMU U BBEAEHHBIMW KOHUEHTpa-
yusimn He npesbiliaeT 20 %, pTyTHO-rpacuTOBLIE 3NEKTPOAbI CYUTalT Npu-
rogHbiMu Kk pabote. lMocne 3Toro NPUCTYNAlOT K U3MEPEHUIO NPU aHanuse
npo6 B Takow Xe nocneaoBaTenbHOCTU.

Ecnu pacxoxpeHue mexay pesynbTatamu B svelikax cocraenset 6o-
nee 20%, pTyTHO-rpacuUTOBLIN INEKTPOA 3a4MLA0T Ha (unbTpoBanbHoh By-
Mare, ononackvsarT GuauCTUNNMPOBaHHON BOAOK M NOBTOPSIOT Onepaumi .

PacTteopbl ¢ kOHTponbHOW Npoboit ceneHa BbINMMBAKOT U3 CTaKaHYUKOB;
3MeKTPOoAb! NPOMBIBAIOT; CTAKAHUYMKW TPOMBIBAIOT.

Pesynbmambl_u3mepeHus cuzHanoe. B okHe «Pesynbrarbl uamepe-
HUS CUrHanoB» oTo6paxaloTcs pesynbTaThl pasMeTku Ans BCeX TUMOB

BONbTaMnNeporpamm.

3 UB usmepeHus npu aHanuse peasnbHol nNpobbl Ha codepxaHue
cesleHa

OJHOBPEMEHHO PEKOMEHAYETCA NPOBOAWUTL WU3MEPEHUS ABYX naparn-
fnenbHbiX ¥ O4HOR XONocTon NPobBbl B TPEX CTakaHuukax.

CrakaH4yuku ¢ npoboit aHanuanpyemoro o6bvexTa, NoAroToBnEHHbIE ANS
usmepeHus no pasgeny «fMoarotoska npobbi», NOMELLAIOT B 3NEKTPOXUMUYe-
CKYI0 S4elKy, ONYyCKalT 3NEeKTpoAb!.
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3anyckailoT koMaHay « My Nony4eHne BoNbTaMNEeporpaMm nNpobbi»
(cm. PykosoacTso nonb3oBarens pasgen 4.6 «3anyck aHanusa npobbi»). CHu-
MatoT no 3 — 5 BonbTamMNeporpamm, NPOBOAAT X paaMeTky (cM. «PykosoacTso
nonb3osarens», pasgen 4.3 «Pa3meTka BONbTamnepHbiX 3aBUCUMOCTENR»),
yAaneHue «BbiNaaalowmx» KpuBbIX» (CM. «PyKoBOACTBO nonb3oBarvensy, pas-
aen 4.4 «O6paboTka BoNbTaMNEpHbIX KPUBbLIX»).

B crakanuuku ¢ npoboit C NOMOLYbIO NUNETKM UNKU RO3aTOPa BHOCAT [O-
6asku No 0,02 cM® aTTecTOBaHHON CMecu ceneHa KoHueHTpauvun 10,0 mr/am®
(AC-1) unn gpyrot AC B 3aBUCMMOCTHU OT MpeanornaracMoi KOHLeHTpauumu
cenexa B npoGe, 4ToObl BLICOTHI MMKOB Ha BONbTaMMeporpaMme yeesiuymnuch
npumepHo B 2 pasa.

3anyckaloT KoMaHgy « I MNMonyyexue BonLTaMneporpamm npobsi ¢
AobBaekoi». CHumatoT no 3 — 5 sBonsTamneporpamm. MposoasaT ux o6paboTky
Tak e, kaKk U Npn U3MepeHuu rpobdb!.

B okHe «[pocMoTp pesynbTaToB M3MeEpeHUss CurHana» 8 CMOTPSAT
pesynbTaThi PAasMETKU NS BCEX TUMNOB BONbLTaMNeporpaMm Bo Beex 3-X avein-
kax (nocne po6asku).

BbiyucsieHue maccoebix KoHueHmpayuli _anemeHma. B Tabnuuye
«Konuyecto» & AN KXOO0N aKTUBHOW AYEiKU YKa3biBAKOT: MacCy HaBECKW
unu obbem npobbl, 06beM MyUHepanuaata, NOoWeAWNiA Ha pacTBOpPEHUe 030-

NéHHoi npobbl, 1 06bLEM anUKBOTHOM YaCTK NOArOTOBMNEHHON K aHanMsy npo-
Obl

Haxumatot kronky —€ OkHo npocmotpa pesynbraroB aHanu3a B
rMIaBHOM OKHE Ha NaHenu ynpasnexus.

HaxumatoT kHonky [[TpueMnemocTs], B Criyuae, KOraa pesynbrarh! ua-
MEPEeHUi napannenbHbix NPod npuemnemMsl, BblMUCNAETCA cpeaHee apudme-
TUYECKOE 3HaYeHMe, KOTOPOE NPUHUMAIOT 3a pesynbTaT aHanusa.

Coxpanenue dokyMeHma. [N coxpaHeHus AOKyMEHTa Ha NaHenw

YNPaBNEHWUs HAXUMEIOT KHOMKY % “nu B rNaBHOM MeHK BbIBMPalOT NYHKT
HokymeHT/CoxpaHuTe B apxuBe. (CM. «PyKOBOACTBO nonb3oBatens», pas-
den 5 «Pabota ¢ 4OKYMEHTOMD).

[ns neyaTt BONbTAMNEPHbLIX KPUBLIX HA NPUHTEPE HAKUMAIOT KHOMKY

& Wnn B rMasHOM MeHio BbiOupaoT nyHKT [lokyMeHT / MevyaTb rpacgukoB
(Cm. «PykoBogcTBO nonb3oBarens», pasaen 6 «levarb»).

[anHbie pesynbTata aHanusa moryT 6biTb pacneyaraHsl B suae npoTo-
kona B opmarte Microsoft ® Word no cywecrsytowemy wabnoy otueta (Cm.
«PykoBoacTeo nonb3osarens», pasgen 7.2). Tak xe BO3MOXHO co3gaHue
wabnoHa rno TpebGyemMomy Tuny ocbopmnenus otyeta (CM. «PykoBoacTso
nonb3osarensi», pasgen 7.1).
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