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I'OCYJIAPCTBEHHBII CTAHJIAPT PECITYBJIMKU KABAXCTAH

MOPOAYKTHI MIUINEBBIE
OnpeneneHne AHTHOHOTHKOB MeTOA0M HHBEPCHOHHOH BOJIbTAMIIEPOMETPHH
(1eBOMMIIETHH, TETPALMKJINHOBAS IPyNmna)

Mara sBegenuns 2007.07.01
1 O6aacTe npuMeHeHHst

Hacrosiiuuii craHmapT pacpoCTpaHsIeTcss Ha MPOAYKTHI MULIeBble (MsICO, MOJIOKO, siflia
U TPOAYKTHI WX MepepabOTKM) U YCTaHABIMBAET HMHBEPCHOHHBINA BOJILTAMIIEPOMETPHYECKUIA
METOA OIPECACTICHUS MacCOBOH KOHLIEHTPAUX TETPALIUKINHA U JICBOMULICTHHA.

JluanasoH onpeneiseMbIx KOHLEHTpauii aHTHOMOTHKOB COCTaBIsS€T B MOJIOKE OT
3,0 mo 30,0 Mkr/kr, B sifue, MAce, CyOnpoaykTax yooitHbIX xKUBOTHEIX OT 0,006 no 0,100 Mr/kr.

Ecnu comepxanue BeliecTBa B IpoOe BBIXOAUT 3a BEPXHIOI TPAHHULY OHANa3soHa
ompenessieMbIX COJEpKaHWe, AOMycKaeTcsa pasz0aBieHHe (IO ABYX pa3) IOIATOTOBIEHHOH K
HU3MEPEHHUIO ITPOOBL

2 HopMaTHBHbIE CCbLIKH

B HacrosIeM CTaHAapTe HCIOIb30BAHBI CChUIKH Ha CICOYIOLINE CTAaHAAPThI:

I'OCT 8.315-97 TocymapctBeHHass cucreMa oO0ecHe4eHHsS eIWHCTBA H3MepeHHuii.
CrannapTHble 00pasLibl COCTaBa U CBOMCTB BEIECTB U MaTepratoB. OCHOBHBIE MOJIOKEHHS.

T'OCT P 8.563-96 MeToauku BBITOJHEHUS H3MEPEHUH.

T'OCT 12.1.004 - 91 Cucrema craHmapToB OesomacHocTd Ttpyma. IlokapHast
6e301acHOCTb. Obuwme TpeboBaHMs.
I'OCT 12.1.007 — 76 Cucrema craHmapTOB O€30IMacHOCTH Tpyda. BpemHbie BemecTsa.
Knaccudukarms u oburue TpeboBaHus 0e301acHOCTH.
T'OCT 12.1.019 — 79 Cucrema craHmapToB 0e30IacHOCTH Tpyaa. DNeKTpoOe30macHOCTb.
OGuue TpeGoBaHuUs u HOMEHKJIaTypa BHUJIOB 3aLIHUTHL

T'OCT 12.4.009-83 Cucrema cranmaptos OesonacHocTH Tpyzaa. IloxkapHast TeXHHKA IS
samuTel 00beKkTOB. OCHOBHBIE BUNBL. PasMerenue u oOCnykuBaHue.

T'OCT 427-75 Jluneiixu nu3MepuTeabHble MeTAJUIHUECKUE. TeXHIYECKHe YCIOBUS

I'OCT 1770-74 Ilocyma mepHast nabopaTopHas CTeKIsiHHas. L{MIMHADPBI, MEH3YPKH,
KOJIOBI, pobupku. OOIIMe TEXHUYECKUE YCIIOBHSL

T'OCT 2156-76 Hatpwuii yrinexkucibiii. TeXxHUUECKHE YCIOBHSI.

IF'OCT 2405-88 MaHoMeTpBL, BaKyyMMETPB, MAaHOBaKYYMMETpbl, HAIIOPOMEDHI,
TATOMEPBI U TATOHATIOpOMephL. OOIIIe TEXHHYECKHE YCIOBHS.

I'OCT 3118-77 Peaxtusel. Knucnora consHas. TexHHUECKHE YCIOBHSL.

T'OCT 3769-78 PeakTBbl. AMMOHHMIX CepHOKUCIBIH. TexHuueckne ycaoBust.

T'OCT UCO 5725-2003 (uacte 1-6) TouHOCTH (MPABHILHOCTH M MPEMUIHOHHOCTD)
METOZIOB U PE3YJIbTaTOB U3MEPEHUIL.

T'OCT 5381-93 (MCO 5019-1-84, UCO 5019-2-84, UCO 5019-5-84) Hsznenus
BBICOKOOTHEYIIOPHBIE XPOMHTONEPUKIIA30BbIE. TeXHHUECKHE YCIOBHSI.

T'OCT 6709-72 Bona auctunnupoBaHHas. TeXHHYECKHE YCIOBHSL.

H3nauue opuunaasHoe
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T'OCT 7269-79 Msico. Merons! otOopa 0OpasLOB U OPraHOJENTHYECKHE METOIbI
OTIPENCTICHUS CBEKECTH.

I'OCT 7702.0-74 Msco nruusl. Meronet otoopa 06pas3unos. OpraHoIenTUIeCKue METOAbL
OILIEHKU KauecTBa.

I'OCT 9293-74 (UCO 2435-73) Asort razoo0pasHslii 1 xxuakuil. TeXHUUECKHe YCIOBHUS.

I'OCT 9792-73. KonbacHble u3enysi U IPOAYKTHI U3 CBUHMHBI, OapaHUHbI, TOBSIAUHBI 1
Msica APYTUX BUAOB yOOITHBIX JKHBOTHBIX M ITHL. IIpaBuna npueMKd U MeToAbl 0TOOpa mpoo.

I'OCT 12026-76 bymara ¢unsrpoBaibHas 1abopatopHas. TexHUYECKIE YCIOBUS.

I'OCT 14261-77 Kucnota cosiHasi KOHLEHTPUPOBaHHast . TeXHU4eCKue yCIOBHUS.

I'OCT 15150-69 MamuHbl, npubopsl U Apyrue TexHudeckue usnenys. VcronHeHus st
pasnUUHbIX KIMMaTHYeCKMX paiioHoB. Kareropumu, yciaoBus 5SKCIUTyaTalliH, XpaHEHHS H
TPaHCHOPTHPOBAHMS B YACTH BO3AEHCTBUA KIIMMAaTHIECKUX (pakTOPOB BHEIUHEIT Cpelbl.

IF'OCT 18300-87 Crupt >TUNOBBII peKTH(HUKOBaHHBIN TexHHUUYeCKHid. TexHuueckue
YCIIOBHSI.

I'OCT 21400-75 Crexio xumuko-nabopatopHoe. TexHuueckue TpeOoBaHusi. Mertombl
UCIIBITAHUH.

I'OCT 22280-76. Hatpuii nuMoHHOKHCIBIH. TeXHHUeCKHe YCIOBUSL.

T'OCT 24104-2001 Becei nabopatoptbie. O6uine TexHI4Yeckrne TpeOOBaHUS.

I'OCT 25336-82 Ilocyna u o6opynoBanue nabopaTopHble CTEKIAHHbIE. THIIBL, OCHOBHBIC
HmapaMeTpsl U Pa3MepHL.

T'OCT 26809-86 Monoko u MojiouHble npoaykTsl. [IpaBuna npueMku, MeToasl otbopa 1
MOJTrOTOBKH NMPOO K aHAIU3Y.

I'OCT 27583-88. Sifna kypuHble nuiesble. TexHHUeCKHe YCIOBHSL.

T'OCT 29225-91(MCO 1775-75) Ilocyna u obopynoBanue hapdoposbie 1abopaTopHbIE.

O6mue TpeboBaHus U METOIbI HCIIbITAHU.
I'OCT 29227-91 (MCO 8 35-1-81) IMocyna naboparopHas CTeK/sSHHAsL.

IMunerxu rpagynupOBaHHBIE. Yactp 1. O6wue TpeGoBaHusL.
3 Ot6op mpod

3.1 Ot6op um mnoaroToBKy nabopaTopHOil mpPOGBl K WCIBITAHHSIM NPOBOMAT B
COOTBETCTBUM C HOPMATHBHbIM  [OKYMEHTOM Ha HUCHBITYEMbId BHA  MPOIAYKLIAM:
MOJOKO u MojouHele mnpoaykrel mo I'OCT 26809, wmsco ¥ MsICHBIE TIPOAYKTHI
o TOCT 7269, MSICO IITHLIBI o T'OCT 7702.0.

3.2 W3 obpenuneHHOH mabopaTopHOil mpoObl /st HCHOBITAHUS OTOHPAKOT JABE
HapasiebHble HABECKHU.

3.3 I1poOBl aHATHM3UPYIOT B TEUEHHE Pabovero AHs, TaK Kak aHTHOMOTHKHU CO BpeMEHeM
pazinaratorcst (IPOUCXOAUT YMEHbIIEHNE €r0 KOHLEHTPALVH).

3.4 TIpoGbl XpaHsT B XONOAHMIbHHKE mpu Temmeparype (2-5) °C B cocymax wu3
XUMHYECKOI0 CTEKJIa MO/l TEMHBIM KOJIAKOM.

4 Metoa onpeneeHust

4.1 CymHocTb MeTOaA

CyImHOCTE M€TONa COCTOUT B IIEPEBOJE JIEBOMHIIETHHA M TETPALMKINHA H3 MPOOBI B
PacTBOp, KUCJIOTHOM THIPOJIH3E U OCAXKICHHUS Oelika 13 ruapoiusara ¢ nocuenyromnm mudde-
peHLuaIbHO-BoIbTaMIiepomeTpuaeckuM (BA) onpenenenneM aHTUOMOTHKOB. JIEBOMHIIETHHA
(C H 5N>0;), terpauukinHa (aXpOMHIMH, TOCTAUUKIMH, TeTpauukiud  CyHaN,Os).

Meron usMmepeHHs OCHOBaH Ha CIOCOOHOCTH BOCCTAHABJMBATHCS Ha HHIAMKATOPHOM
PTYTHO-IIIEHOUHOM 3J1eKTpose B hosoBoM 3nektponnte 0,10 mons/nm® (NH,),SOy, B obnacTi
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notemmmanos OT -0 45 B g0 -0,95 B nna jeBOMHLETHHA, OKHUCISTBCSI HA HMHANKATOPHOM
CTEKNOYIIePONHOM JIIeKTpoie B  (oHOBOM sekTpoiure 0,1 MONB/IM® pacTBOpa ImTpaTa
Hatpusa (NasCit) B obmactu noteHmmanoe ot +0,65 B mo 0,85 B mma Terpammiomsa.
Conep:kaHie aHTHOMOTHKOB OMPENENISIOT MO BBICOTE MHUKA, PETHCTPHPYEMOTO NP MOTCHIHAJIE
nepomuueruHa - (-0,65+0,05) B, npu moreHunane terpauukiauHa — (075 + 0,05) B
OTHOCUTENBHO  XJlopcepebpsHoro siekrpoja B AuddepeHLHaTbHOM —PEeXUME  CheMKH
BOJIbTaMIeporpaMM. MaccoByl0 KOHLEHTpPALMIO aHTHOHOTHUKOB B pobe ONpeeNsoT METOIOM
n00aBOK aTTECTOBaHHBIX CMeceil JIEBOMHLIETHHA M TeTpauukinHa. B kauectBe pabounx
CTaHOAPTHBIX O0pa3LOB HCIOJIL3YIOT CEPUIIHOE JIEKAPCTBEHHOE BELIECTBO JIEBOMHULIETHH H
TeTPALMKINH THAPOXIJIOPHA, COOTBETCTRYroIIME TpeboBanusam [2], [3].

5 TpeGoBanHsI K BBIIOJHEHHIO AHAJTHTHYECKHX H3MepeHHii

5.1 Ycenosus 6esonacHoro npopeaeHusi pagéor

5.1.1 TIlpu BBHINONHEHMH AaHAJIUTUYECKUX M3MepeHuil HeoOxomaumo cobnmoaaTh
TpeboBaHUs TEXHUKH O€30IaCHOCTH MpU paboTe ¢ XMMHYeCKUMH peakTiuBamu o 12.1.007.

5.1.2 DnexrpobesonacHocTsb mpu pabore ¢ 3nekTpoycranoskamu — no I'OCT 12 1.019.

5.1.3 Tlomeienue nabOpaTOpUd MOJLKHO COOTBETCTBOBATH TPEeOOBAaHUSAM MOXKAPHOI
6esomacHoctn no I'OCT 12.1.004 u mmeth cpencrBa noxkaporymeHus mo I'OCT 12.4.009

5.1.4 Meranmideckyio pryTh (He Gomee 1,0 cM’) XpaHAT MOX COeM BOABI B GHOKCE,
MOMELIEHHOM B TOJICTOCTEHHYIO CKJISTHKY.

5.1.5. HeobxommMo uMeTb cpeacTBa cOopa M HeliTpaliu3alud  PTyTH
(amManpraMupoBaHHYIO MEAHYIO IUIACTHHKY, PACTBOP XJIOPHOTO JKENe3a).

5.2 TpedoBaHusl K KBAJH(PHKALHH ONEPaTOPOB

BeimonHeHne W3MEpEHMH NPOU3BOMATCA JIaOOPaHTOM WIH XHMHKOM-aHAJIMTHKOM,
BJIAZICIOIIUM TEXHHKOH BOJBTAMIEPOMETPUYECKOIO aHAIM3a M M3YYMBIIMM HMHCTPYKLMIO IO
9KCILTyaTaLIUH UCTIOIBb3YyEMOI1 anmapaTypal.

6 Annapatypa, MATEPHAJIbI H PEAKTHBBI

IIpu npoBeneHWH KOJMYECTBEHHOTO XMMHYECKOrO aHANIW3a NPHMEHSIOT CleayLIne
CpencTBa M3MEPEHHi, BCIOMOTaTeJIbHOEe 000pYAOBaHHUE, OCYY, MATEPHAIBI U PEAKTHBbI:

6.1 Cpencrsa uaMepeHuil 1 BCIOMorareiabHOe 000pyIoBaHHe

Cepuiinblit nossporpad ¢ auddepeHIrambHBM PEXUMOM 3aMHCH  BOJBTAMITEPOrPAMM
(IIY-1 wm  gpyrodl) B KOMIUIGKTE C  ABYXKOODAHHATHBIM  CAMONHCLEM M
1H(ppOBEIM BOJIETMETPOM THIA D-203;

unmu aHanmsarop BossTamnepomerpudeckuii CTA mo aeHCTBYOIIMM HOPMATHBHBIM
IOoKyMeHTaM B KoMmiuiekTe ¢ IBM - cOBMECTHMBIM KOMIBIOTEPOM;

WIH aHaJIu3aTop BoJbTamnepoMerpudeckuii TA-2 1o AeHCTBYIOIUM HOPMAaTHBHBIM
JIOKyMEHTaM B KOMILIEKTE c IBM - COBMECTHMBIM KOMITBIOTEPOM.

Jonyckaercss HCIMONB30BaTh Apyroe oOOpyZoOBaHHE W OPHOOPBI, MO3BOJISIOLIKE
BOCTIPOM3BOANTH METPOJIOTHYECKHE XapaKTEPUCTHKY, YKAa3aHHBIE B JAHHOM METOJIE aHAIM3A.

OnekTpoxuMudeckas A4elika WM 3JIEKTPOXUMHYECKHH HATIMK B COCTaB KOTOPBIX
BXOJIAT:

SNEKTPOJIBI:

- UHIOMKATOPHBIA - PTyTHO-TUIeHOYHBIN snektpon (POII) ¢ paboueii moBepxHOCTHIO
(15-20) mm%;

- WHAMKATOpHBI — crekyoyraepomnbiid snekrpox (CYJ) ¢ paboueii moBEPXHOCTHIO
(80-120) Mm?;
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- cpaBHEHUs-xJIopcepeOpsanbli snexrpon (XC3) ¢ conporueienneM ve Gonee 3,0

kOm.

CMEHHbIE CTAaKaHYHKH H3 KBAPLEBOTO CTEKJIa BMecTHMOCTHIO (15,0- 25, 0) M ;

TpyOKa 11 MOABOAA MHEPTHOTO Ia3a ¢ LEJIbI0 yOAJeHHs PACTBOPEHHOTO KHCIOPOAA W
NepeMeITuBaHus PacTBOPa,

Penykrop no I'OCT 5381 ¢ manomerpom (250+1) atm. mo T'OCT 2405,

Becp! nabopatopHble aHaIMTHYECKHE OOLIEro Ha3HAYeHWs] C HAHOONBIIMM MNpENeoM
B3BewnBanus 200 r, 2-ro knacca rounoctd o F'OCT 24104,

JlosaTope! muneTounbie eMkocThio (0,01-1,00) e’ mmi (10-1000) Mk Toma IT1 wma
IpYroro THINa,

Annapat s ouguctiusimu Boas! (crexsHubiii) ACA-4 mo TOCT 15150;

bans BomsiHast;

Jlo3aTopel muneTouHbie eMkocThio (0,01-1,00) cm® wmm (10 -1000) min Tima IT1 wm
JPYroro TUIa,

IInaHru NOJMSTHIICHOBbIE TS OABOJIA Ia3a K siaeike;

JIuneiika m3meputenbHas no I'OCT 427,

XoNOoONIbHAK 31K TPUIECKHIL;

Lentpudyra naboparopHas mapku Ons-8,;

IMocyna u obopynosanue dapdopossie maboparopusie no FOCT 29225;

IMocyna maboparopHas crexsaaHast. [Tumetku rpagyuposansbie o 'OCT 29227

6.2 Ilocyna

IMunerku mepHbie NabOpPaTOPHBIE CTEKISIHHBbIE 2-TO KJIACCA TOYHOCTH BMECTHMOCTBIO
0,50; 1,00, 2,00; 5,00, 10,0 cm mo 'OCT 29227.

ITocyna n obopynosanue naGopatopHble crekisnabie no 'OCT 25336 unu nocyna
MepHas naboparopHas crekisiHHas 2-ro kiacca TouHocTH 1o 'OCT 1770, koiabbl HATHBHBIE
BMecTUMOCTRIO 25,0; 50,0, 100,0; 1000 CM3, waHApsl  BMectumoctbio  10,0;-250 ¢!,
npoOupku MepHbIe BMecTumMocThi0 10,0; 15,0 oM.

KBaplieBble CTaKaHIHKH BMECTHMOCTBIO (15,0 —25,0) cM’.

IIpoCupku misi teHTpu(gpyrupoBaHus M3 CTEKIA WK IJIACTMACCOBbIE BMECTHMOCTBIO
(10,0 - 20,0) e,

Kon6s1 xonnveckue nmo FOCT 25336, Bmectumoctbio 100,0 oM 1 250,0 oM.

6.3 PeakTuBBI U MaTepUATIbI

JleBomunieTuH (CyxOii MOPOLIOK C COAEPKAHHEM OCHOBHOTO BeLIeCTBa He MeHee 98,5 %),
COOTBETCTBYIOLIMIA [2].

Terpanuxauna rugpoxopuaa (Cyxoii MOPOIOK ¢ coxep:kaHIeM OCHOBHOTO BEIIECTBA HE
MeHnee 98,5 %), coorBercrByrommii [3].

Cruprt sTrossii Beicineit ounctku mo I'OCT 18300.

Kucnora consnas konuentpuposannas o I'OCT 14261ocy wmu mo T'OCT 3118,

Kanuii xopucThlii o AeHCTBYIOIIMM HOPMATHBHBIM IOKYMEHTAM.

Awmmonntii ceprokucibiii mo 'OCT 3769.

Hatpuit numonHOokucsli mo FOCT 22280.

Aszor rasoobpasubiii mo 'OCT 9293 wunm mpyroii WHepPTHBIH ras (aprow, renuii) c
conepakanueM kuciopona ue donee 0,03 %.

Bopma OumucTHIIMpOBaHHAsS MO [EHCTBYIOLIMM HOPMAaTHUBHBIM JOKYMEHTaM  MIIH
muctumposadHas 1o I'OCT 6709, neperHanHass B NPHUCYTCTBMM CEPHOM  KHUCJIOTBI
(0,5 cM’ KOHIEHTPUPOBAHHOI CepHOI KUCIOTH Ha 1,0 IM° MUCTHILTMPOBAaHHOM BOXBI 3,0 oM’
3%-HOTro pacTBOpa MepMaHraHaTa HaTpHs).

Bymara nnaukaropHas yausepcanbHas (pH 1+ 14).
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Bymara ¢unsrpoBanbHas o 'OCT 12026 wiu GuibTpsl 06e330ieHHbIE (3€I€HAS WITH

Bce peaxtuBel moinkHbel ObiTh kBaymdpukaunn OCY (ocoboii umcrorel) wm XY

(XMMHUYECKH YHCTBIE).

7 YcjioBHA BbINOJHEHHS H3MEPEHHH

7.1 Ilpy BHIMOJHEHUH aHAJH30B JIOJDKHBI COOJIFONATHCS CIEAYIOLINE BHEIIHHE YCIOBHS:

- TeMIepaTypa OKpy:Karowwero Bozayxa (25+10) °c;

- armocgepHoe maBnenue (760+60) MM pTyTHOTO cronba wiwm (97+10) kI1a;

- OTHOCHTEJIbHAsS BIAKHOCTB (65£15) %;
- 4acToTa nepeMeHHoro Toka (50+5) I'y,
- HampsbkeHue ceru (220+10) B.

7.2 KOHKpeTHbBIE YCJIOBHUSl PETUCTPALIUM AHAIUTHYECKHX CUTHAJIOB OIPEJENseMOro

BeLIEeCTBa NMpUBeAeHbI B pazjenax 9, 10 HacToslero craHaapra.

8 IloaroToBKa K BbINOJHEHHIO H3MEPEHHH

8.1 [loaroTroBka MpuGopoB Kk pagore

IlonrotoBky u mpoBepky mnossiporpada (IIY-1 unu 1apyroro), BOJbTAMOEPOMETPA,
caMomucla, UU(POBOrO BONBTMETPAa IPOM3BOMAT B COOTBETCTBHH C HWHCTPYKLHEH MmO
3KCILTyaTali U TEXHUYECKOMY OMHCAHUIO COOTBETCTBYIOLIEro npubopa.

8.1.1 YcraHaBNMBAIOT CleAyIOIUHA pexuM paboThl cepuiiHoro mossiporpada ITY-1 B

pexume nudhepeHLHPOBaHUS, B COOTBETCTBUY ¢ Tabsmweii 1:
- IBYXDJIEKTPOAHAs CHCTeMa H3MEPEeHHI,

- TIOCTOSHHOTOKOBBIH PEXHM PErHCTPAl{ BOJBTAMIEPOrPAMM C IOCIEAYIOLIUM

mibdepeHIuposanuem;
- KaTOJHAs Pa3BepTKA NOTECHLUANA.

Tabmiua 1- Pexomenayemblii pe:kum pa6oThl noasiporpadga IIY-1

ITapameTpsl Terpauuxnus | JleeomuneTus
Tlonspusyromee HapspKeHUE U1 3JIEKTPOHAKOIIICHUS - 0,05 -0,45
aHTHOHOTHKOB, B
IToTeHnMa Hauaia PeruCTPaii BOJBTAMIIEPHON KpHBOii, B + 0,20 -0,45
Koneunoe HanpspkeHue passeptku, B + 1,00 -0,95
IToTeHuman 04MUCTKY (IOPACTBOPEHKE) dIIeKTpona, B - 0,20 -0,95
Bpewmst ounctky, ¢ 10...15 10...15
CxopocTb THHEHHOrO H3MeHeHH s MoTeHnnana, MB/c 10 10...25
UyBCTBUTEIBHOCTD IPHOOpa NPH PErHCTPALIIN 1+ 107 1107
BOJIbTAMIIEPOrPaMMEI (B 3aBUCHMOCTH OT COREPKAHUA 54100 . 541010
BEII[ECTBA B aHATH3UPYEMOIl pode U MOBEPXHOCTH JIIEKTPOLA,
A/mm
Bpewms snekrponusa, ¢ 20...30 30
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8.2 IToaroroska J1aGopaTopHOH MOCYABI

8.2.1 Hoyro n1abopaTOpHyIO CTEKIAHHYIO IIOCYAY, CMEHHBIC HAaKOHEUHHUKH IO3aTOPOB,
NUIETKH MPOMBIBAIOT MHOTOKPATHO OMIMCTHIIMPOBAHHON BOJOH M BbICYIINBalOT. CMeHHBIE
KBapLEBEIC CTAKAHYMKH XPAHAT 3aKPBITBIMU KJIBKOH B CYXOM BHJE.

8.2.2 TIpoBepKy CTaKaHYHKOB JUIS aHAIN3a HAa YHCTOTY MPOBOAAT MyTEM PETUCTpPaIMU
BOJIETAMIIEpOrpaMM  (HOHOBOTO  3JexTposnura corjjacho 10.1  mocne  MHOTOKpaTHOTro
OMOJIACKUBAHUS UX OMANCTHILTMPOBAHHON BOAOH U (POHOBBIM SJIEKTPOIIUTOM.

ITocyna cuuraercss YUCTOH, KOTAA MOJIYYAlOT aHAIUTHYECKHE CUTHAJIbI OPTaHUYECKOTO
coenuHeHust B (JOHOBOM 3JIEKTPOJIMTE, paBHble WK Onuskue k Hymo (He Gomee 2 MM, npu
qyBCTBUTENLHOCTH mpuGopa 5 - 10 1% A/mm).

8.3 IIpuroTosJieHHE H NPOBEePKa PadoThI JIEKTPOAOB

8.3.1 ITonroroBka MHANKATOPHOTO PTYTHO-IUICHOYHOTO 3JIEKTPOAA

WHayKaTOpHBI PTYTHO-TUIEHOUHBIH 3JIEKTPO NpeacTaBisier coboil ¢ropomnnacToBsiii
CTepKEeHb C 3aNpecCOBaHHOI cepeOpsiHON NMPOBOIOKO# AnaMeTpoM 2,0 MM auHOM (9 — 10) MM,
IIOMab TOBEPXHOCTH COCTaBIsieT okono (15,0-20,0) cM® (mocTaBisieTcst MOTPECHTENO B
TOTOBOM BHJE).

Jlast IOATOTOBKH 3JIEKTPOAa K paboTre HEOOXOAMMO HAHECTH HAa MOBEPXHOCTH cepebpa
wieHKy pryTu ToamuHoil (8 — 10) MkM. [lokperTHe PTYTBIO MPOU3BOIAT IMyTEM OITyCKAHHSA
paboueit yacTu 3nmexTpona (cepeOpsiHOH MPOBOJIOKH) B METAJUIHYECKYIO PTYTh Ha (2 — 3) ¢, 3aTeM
PTYTh pacTuparoT GuIbTPOBaNbHOH OyMaroif Ui paBHOMEPHOTO pacmpenelieHHs Mo
MOBEPXHOCTH cepedpa. B ToM cnyuae, ecnm Ha KOHIE cepeOpsHOiT MpoOBONOKH "CBHUCAET"
M30BITOYHOE KOJNHMYECTBO PTYTH B BUZE KAIlIH, €€ HeOOXOAMMO YIaluTh BCTPSXHBaHUEM B OrOKC
C PTYTBHIO.

DJIeKTPOX NMPOMBIBAIOT OMAKMCTHILTMPOBaHHOW Bozoi. IIpouenypy amanbraMHpoBaHUs
pabouelf IOBEPXHOCTH OSJEKTPOdAa MOBTOPSIIOT MNpPH TOSBICHHH He3aaMalbraMHpPOBaHHbIX
YYaCTKOB Ha TNOBEPXHOCTH 3jekTpona. Ilpu obpa3oBaHMM Ceporo Hajera Ha NOBEPXHOCTH,
3NIEKTPOJ IIPOTHPAIOT (BHUIBTPOBAIBHOI OyMaroii.

Unnukatopusie CYD (mocraeisiercss moTpeOMTENI0 B TOTOBOM BHJE), MeEpex
perucTpanueil Kakaoi BONLTaAMIEPOTPaMMbl ClIEAyeT MPOBOAUTH MPOMBIBKY HHIMKATOPHOTO
CYD OunucTunnpoBaHHON BOMOH, KPaTKOBPEMEHHO MOTPYXKaTh pabouylo 4acTh 3JEKTPOAa Ha
(2-3) ¢ B 3TaHOJ U MONUPOBATD €0 MOBEPXHOCTD C MOMOILBIO GUIBTPOBANIBHON OyMaru.

ITocne nposenenus ananusa CYD XpaHUTBb B CYXOM BHJIE.

8.3.2 TloaroroBka K paboTe 3/1eKTPOaa CPABHEHHSI.

B kauecTBe 5JIEKTPOJAa CpPaBHEHHUsI HCIOJB3YIOT xJopcepebpsHbiii snektpon. Hosbiii
XJIOpCepeOpsHbIil SJIEKTPO CPaBHEHUs 3aMOJIHSIOT HACHILIEHHBIM PACTBOPOM XJIOPHAA Kajis,
3aKpBIBAIOT HPOOKOH OTBEPCTHE U BHIOEPKHBAOT He MeHee 24 udaca Juisi YCTAQHOBJIGHHS
PaBHOBECHOTO 3HaueHus noteHnuana. [Tocae npoBeneHus aHaM30B 3JICKTPOA XPAHAT, TIOTPY3HB
B HACBIIIEHHBIN PACcTBOP XJIOPUAA KaJIHs.

8.3.3 IIposepky pabOTBl WMHIUKATOPHOTO PTYTHO-IUIEHOYHOrO 3jektpoma, COY u
5]IEKTPOAA CPABHEHUS MTPOBOIAT B cooTBeTcTBUU ¢ 10.1.

8.4 IlpuroroBjeHnue pacTBOPOB

8.4.1 IIpuroTosineHre GOHOBOIO 3JIEKTPOJIUTA

@DOHOBBIM PACTBOPOM 3JIEKTPOJIUTA I JIEBOMHULIETHHA CIy>kuT pactsop 0,10 MO/ IM’
amMMoHus cepHo-kucnoro (NHy),SOy4 Jlist mpuroToBieHust pacTBOpa HA AHAJIMTHYECKHX BECax
B3BeLINBAOT HaBecky 13,20 r ¢ TouHOCTBIO 710 0,01 T aMMOHHUSA CEPHOKHUCIOTO M MOMEILAIOT B
konby BMectumocTeio 1000,0 CMS, PacTBOPSAIOT BEMIECTBO B HEOONBIIOM KOJNUYECTBE
OUIUCTUIIMPOBAHHON BOJBI M NOBOAAT OMANCTHILIMPOBAHHON BOJOH IO METKH.

@DOHOBLIM ~ PAaCTBOPOM  3JIEKTPOJNIUTA AN  TETPALMKIMHA  CIyXKUT  PacTBOP
0,10 mMomb/aM’ HATpUs JTUMOHHOKUCIIOTO.

8.4.2 TIpuroToBiieHUE OCHOBHOTO PAaCTBOPA JIEBOMHULIETHHA
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OcHoBHbIM pactBopoM (OP) siBisiercss pabouuii CTaHOAPTHBIA PacTBOP JICBOMHULIETHHA
(PCO) 1000,0 Mr/aM’, TPHIOTOBIEHHBIA W3 CYXOTO TOPOMIKA  JIGBOMMIICTHHA,
ynoBjeTBopstoiero Tpedosanus [2], [3].

OcHoBHO# pacTBOp, comepxkauuii 1000,0 MI/AM’ TeBOMMIETHHA, FOTOBST CIIEYIOLHM
00pa3oM: Ha aHAJIMTHYECKUX Becax B3pemuBaoT HaBecky (0,1000+0,0001) r neBoOMHUIETHHA,
nepeHocaT B konGy BMecTHMOCTBIO 100,0 CM® M JOBOAAT 1O METKH STHIOBBIM CIIHPTOM.

OcHoBHOI1 pacTBOp JieBOMHLIeTHHA KOHUeHTpauuu 1000,0 mr/m’ YCTOWYHMB B T€4YEHUE
TpeX MECALEB.

8.4.3 TIpuroToBieHre OCHOBHOTO PacTBOpa TETPAIMKIMHA

OcHoBHbIM pactBopoM (OP) siBisiercsi paboumii CTaHAAPTHBIA PacTBOP TETPALMKINHA
(PCO) 1000,0 Mr/aM’, TPHTOTOBNEHHBII M3 CYXOro TOPOIIKA  TETPALMKIHHA,
yaoBJeTBopstoLiero Tpebosanus [2],[3].

OcHoBHOI1 pacTBOp, comepokawuii 1000,0 mr/am’ TETPALMKIIMHA, TOTOBAT CIEAYIOIIUM
00pa3oM: Ha aHAJNIUTHYECKHX BecaxX B3BelnBaloT HaBecky (0,1000+0,0001) r TerparmkivHa,
nepeHocAT B Koiaby Bmectumoctbio 100,0 cM® M JIOBOIAT O METKH STHIOBBIM CIIUPTOM.

OCHOBHO# pacTBOp TeTpauukiuHa KoHUeHTpauu 1000,0 mr/am’ YCTOIYUB B TEYEHHE
TPEX MeCsILEB.

AtrtecroBannble cmecu cepuii AC-1, AC-2, AC-3 AC-4, AC-5 c copmepxaHueM
antubuotukos 100,0; 10,0; 50 - 2,0 u 0,5 Mr/om° rOTOBSIT COOTBETCTBYIOIIMM pa30aBiIeHHEM
HCXOIHBIX PACTBOPOB B MEPHBIX KOJI0aX MJIM MEPHBIX POOHPKAaX STHIIOBBIM CIIHPTOM, COTJIACHO
Tabmmre 2.

Tabnuua?2 - [IpuroToBieHNne aTTECTOBAHHBIX CMeceil

Konnenrparus OtGupaemsiii O6wem MepHOH Konrenrparus Kox nonyuennoro
HCXOJHOT'O PacTBopa obbeM, ev’ TIOCYEL, CM° MPHUTOTOBIICHHOTO (AC) pactsopa
JUISL IPATOTOBIICHUS pacteopa AC, AHTHOHOTHKA
AC, Mr/mv’ mr/om°
1000,0 2,50 25,0 100,0 AC-1
100,0 2,50 25,0 10,0 AC-2
10,0 12,50 25,0 5,0 AC-3
10,0 5,00 25,0 2.0 AC-4
2,0 2,50 10,0 0,5 AC-5

AC-1 ycroiiuuB B Tedenne 30 nHell mpu XpaHEHHHM MNOA TEMHBIM KOINAaKkOM B
XOJOAMNbHIKE pH Temmepatype (2 —5) °C;

AC-2 ycroiiumB B TedeHHe 7 JmHEH NpPH XpaHEHHMH TOA TEMHBIM KOJNMAakoM B
XOJIOOWIIbHHKE npu TeMIepaType 2-5°C;

AC-3, AC-4 u AC-5 ycToiiuuBBI B TEYEHUE OHOTO AHS.

ITpu Hanuuue I'CO pacTBOPOB ONpPEAENSEMOro BELIECTBA OCHOBHBIE PACTBOPHI T'OTOBAT
u3 coorercTByrowero I'CO 1mo HHCTPYKLMH IO IPUTOTOBJICHHUIO PacTBOPA.

8.4.4 IlpurotoBneHne pacTBOpa XJOpHAa Kauusd KoHUeHTpauuun 1,0 Moutb/am’

Hasecky (7,46 + 0,01) T xjopuaa Kamusi MOMEIIAKT B Koiby obbemoM 100,0 cm’,
PacTBOPSIOT B HeOONIBLUIOM KOJIMYECTBE OUANCTHITMPOBaHHON BOJIBI
U OBOJSIT 00BEM 10 METKH OMTACTUIUTHPOBAHHON BOOIA.

8.4.5. TIpuroToBi€HUE PACTBOPA COJITHON KUCIOTBI

PacTBOp COMIAHOM KUCIOTHI KOHLIEHTpauuu 6,0 MONB/TIM.
Comsnyro xkucnoty (Mapxu XY) neperonsitor. Ilepernannas, mpu temmneparype 20 °C, comsnas
KUCIIOTa NOJIKHA OBITh KOHLICHTPALMH He MeHee 6,0 MOJIB/ZIM .

PacTBop comnsiHOH KUCNOTHI KOHIeHTpauueii 0,10 MOMB/IM’,
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B mepHyio konby BMecTHMOCTHIO 1000 cM® BHOCAT HeGOMbIOH 06beM (mpumepso 100 cv’)
GHIMCTHIUIMPOBAHHOM BOJBL, 3aTEM IEPErHAHHYIO CONAHYI0 KHCIOTY obbeMoM 16,7 cM’ ¢
KOHLeHTpauueit 6,0 MOJIB/TIM”, MEepeMEeIUBAIOT W JOBOMAT A0 METKH OHOHCTHUIHPOBAHHOI
BOJOM.

9 lloaroroBka npood

9.1. HoaroroBka MOJOKa HIAH MOJOYHOI0O MNPOAYKTA (AJas ompeaejeHHs
JIeBOMHIIETHHA)

B KOHH4ECKYIO KOOy BMeCTHMOCTEI0 100 cM® BHOCAT 25,00 I' MOJIOKA, B3BELIEHHOTO C
TouHOCTBIO 10 0,01 1, mobasisor 1,0 cm® CONSHON KHUCAOTBI KOHLEHTpauuu (6-7) MOJIb/AM’
nopiwsivu 1o 0,2 cm’. CMech Clierka NepeMelHBaiOT M OCTABIAT Ha 15 MHHYT, MOCITE 4ero
Pa3NUBAIOT B LEHTpU(DYKHBIE NpoOupkH U LeHTpUudyrupyoT 15 MuHyT npu ckopoctu 6000
00/MuH.

Ientpudyrar cauBaloT B KOHUYECKYIO KOJIOY, IOMEILAIOT Ha BOJSIHYIO OaHIO ¢ Temmnepa-
Typoii (35+5 °C) u no6asior (5-6) I aMMOHHSI CEPHOKHCIIOTO MOPUHAMHE 10 (2-3) T, Kablit
pa3s mepeMelnnBas COAEP>KUMOe KOJIObI CTEKJITHHOM MaJIO4KOH O PaCTBOPEHHUS COJIH.

Konby ¢ mpoboii Bbiiep:KHBalOT Ha BOASHON OaHe NpH YKa3aHHOW TeMIeparype B
TedeHue 20 MUHYT, 3aTeM Ha 10 MUHYT MOMEILAIOT B MOPO3WILHYIO KaMepy XOJOOMIbHUKA.

Ilocne oxmaxpeHuss comepkuMoe KOJOBI Pas3iuBalOT B LEHTpU]yxkHble NPOOHPKH
neHTpudyrupyror 15 munyT npu ckopocti 6000 06/muH. LleHTpudyrar GuIbTPyIOT B YHCTbIIH
CTAaKaH4HK BMECTHMOCTBIO 30 CM® uepe3 ABOHHOIT Coi GyMaxkHOro (GuiIbTpa (CHHASA NeHTa).

ITonyuenHslii ¢bunbTpar ABJISIETCS HNOATrOTOBJIEHHOH npoboii.

st ananu3a OepyT aJIMKBOTY MOATOTOBIEHHOI MPoObl 06beMoM 5,0 cm.

9.2. MoaroroBka mpo6é MOJIOKA WJIH MOJOYHBLIX MPOAYKTOB (AJI OmpenesieHHst
TeTPALHUKJINHA)

B xoHuveckyw kojby BmecTumocTeio 200 cM’ BHOCAT 25,00 T' MOJIOKA HJIH MOIIOYHOTO
TPOMYKTa, B3BELIEHHOrO ¢ TOUHOCTBIO 70 0,01 r, mobaBmtor 15,0 cM’ GHAMCTHILTHPOBAHHON
BOXEI U 0,5 CM® KOHIEHTPHPOBAHHOH COJSHOM KHCTOTHL. CMECh YHEPrHUHO BCTPAXMBAIOT B
TeueHnu 5 MuHYT. 3ateM K cMecu nodasisot (1,5-2,0) r ammonus ceprokucioro (NH4),SO4
u 1,0 cM® IHHKa YKCyCHOKHC0ro koHueHtpauuu 300,0 r/om’, MOJIyYEHHOH CMeCH
npubaBistoT  HeckoJbkuMH — nopuusmu - (0,5-1,0) r©  HaTpUs  YIUIEKHCIIOTO — KHCIOrO
(runpokapOoHara) 10 pH (6,0-6,5), xonTponupys pH pacTBopa no MHANKATOPHO
Oymare.

CMmech BCTPAXMBAIOT B TEYEHHMM 5 MHHYT (RO TIPEKpalleHHss WHTEHCHBHOTO
razospifeneHus). IIONMydeHHYIO CMeChb II€PEHOCAT B LEHTpudyxkHble NPOOUPKH U
HEeHTPUPYTHPYIOT 10 MHHYT npu CKOpOCTHU 8000 00/MuH.

3arem ueHTpH(bg/raT OTUIBTPOBBIBAIOT Yepe3 OYMaXKHBIA QHUIBTP B KOHMYECKYIO KOJIOY
BMectuMocThio 100 cm”, nobasisitot (1,0-1,1) r HATPHUS IMMOHHOKHCIIOTO U MEPEMELIHBAIOT 1O
MIOJTHOTO PacTBOPEHHSL.

st amammsa OepyT aNHKBOTY IOJNYY€HHOTO (HIBTpaTa MOATOTOBIEHHOH MpPOGHI
o6bemom 10,0 e’

9.3. lloaroroBka mpod Msica u CyONpPOIYKTOB.

B  KOHHUYECKyRd KONOy BMECTHMOCTBIO 250 oM BHOCAT HAaBECKy IpPOOEI
TOMOT'eHM3UPOBAHHOTO Msica win cybmpoayktos (5,00-10,0) r, B3BELIEHHOTO C TOYHOCTBIO
no 0,01 r. Jobasmstor 5,0 CM’ 3THIIOBOTO crimpra u 20,0 oM’ pacTBopa COJITHON KHCJIOTBI
koHuenTparun 0,10 Mons/mv’. Cmech BeTpsixuBaroT B TedeHnH (10-15) MUHYT, MepeHOCST B
npoOHPKH st LeHTPU(YrupoBaHHus | LEHTPUPYTHPYIOT B TEUEHHWH 15 MMH OpPU CKOPOCTH
BpALLEHUs 6000 00/MuH.

3atem neHTpudyrat oTGUILTPOBBIBAIOT Yepe3 OyMakHbIH GUILTP B KOHUYECKYIO KOJIOY
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BMecTHMOCTbI0 100 cM’. 3atem B KkouGy ¢ ¢unsTpatom  nobasisitor (3,0-5,0) r aMMOHuUS
ceprokucinoro. Coneprxumoe KoJIObI BCTPSIXMBAOT B TeueHunu (5-10) MuH.

IlonyueHHyr0 cMeChb MEPEeHOCAT B MNpOOHMPKH MUIA  UEHTpHYTHPOBAHHS "
LHeHTpuGYrupyroT B TedeHHMH 15 MHH OpH ckopocTH BpameHus 6000 of/muH. 3atem
HeHTpudpyrar OTQWIBTPOBBLIBAIOT Yepe3 OyMaxHbIi (UIBTP B  KOHHYECKYI KoJOy
BMECTHMOCTBI0. 100cM’.

Hns ananusa OepyT alMKBOTY IOJYy4YeHHOro (huibTpaTta MOATOTOBJEHHOI MPOOBI
o6bemoM (1,0-5,0) cM (B 3aBECHMOCTH OT COZEPKAHHS JIEBOMHLIETHHA B IIPOIYKTE).

9.4. IloaroroBka npoo sim,

Copgeprxumoe U3 pa3bUTOro fAiilla MOMEINAIT B JIIOOYIO MOCYAY (CTakaH, YallKy U T.IL),
TINATEILHO IIEPEMENINBAIOT M B30OMBAIOT SIHII0 MO OFHOPOAHOH Macchl. B kOHHUECKyH KOOy
BMECTHMOCTBIO 250 CM° BHOCAT HaBeCKy mpoGbl rOMOreHH3HpoBaHHOro siina (5,0-10,0) T,
B3BELICHHYIO C TOYHOCTHIO 10 0,01 1.

Jlo6asmsor 5,0 cM® stmmoBoro crmpra u 20,0 CM’  pacTBOPa COJAHOH KHCIOTHI
koHueHTpamuu 0,10 mos/mv’. CMech BCTPSIXUBAIOT B TeueHHH (10-15) MuHyT, mepeHocst B
npoOUpKU [UIsl LeHTPU(YTUPOBaHUS U LEHTPUDYTUPYIOT B TedyeHHH 15 MHUH NpH CKOPOCTH
BpaLIeHUs 6000 00/mMuH.

3atem neHTpUdyraT OTPUILTPOBBIBAIOT Yepe3 OyMakKHbIi PUIBTP B KOHUYECKYIO KOJIOY
BMecTHMOCTBI0 100 oM. 3ateM B komby ¢ ¢umbTpaTom noGaBmsoT (3,0-5,0) T amMMoHHs
ceprokucnoro. Coxepxumoe KoJOBI BCTPSIXUBAIOT B TeUeHUH (5-10) MuH.

Ilony4eHHYI0O CMeChb TI€PEHOCAT B TNPOOUPKH Ul LEHTpHU(YrapoOBaHUS u
LHEeHTpUGYTUPYIOT B Te4eHMH 15 MUH nOpu ckopocTH BpaiieHus 6000 o6/mun. 3atem
LHeHTpuyrar OTQUILTPOBLIBAIOT depe3 OyMaxkHbIi (UIBTP B  KOHHYECKYIO  KOJOY
BMECTHUMOCTBIO 100cm’.

Jnsa aHanmsa OepyT aJMKBOTY IIOJNYy4€HHOTO (UibTpaTra MHOATOTOBIEHHOH MpoOhl
o6bemom (1,0-5,0) cM® (B 3aBHCHMOCTH OT COEPXKAHHS JIGBOMHULIETHHA B IPOAYKTE).

10 BeinoineHnue n3Mepenuii

IIpu npoBeneHNN aHAI30B IPOO MsIca, MOJIOKA, STUI] M MPOAYKTOB UX nepepaboTku ajis
omnpezeseHns] MacCOBOH KOHLIEHTPALMU aHTUOHMOTHKOB MeTonoM BA HeoOXOOUMO BBINONHATH
CIIeNyIOIMe ONepanny Ha npuMepe cepuitabix noisiporpacdos (ITY-1 u ap.).

10.1 IIpoBepka cTAKAHYHKOB, (JOHOBOr0 PACTBOPA H JIEKTPOAA HA YHCTOTY

10.1.1 B mnpuroToBieHHbIH corimacHO 8.2 KBapIEBbIH CTaKAHYHK BMECTHMOCTHIO
(15,0-25,0) cm® ¢ momompro muanerku BeocAT 10,0 M hoHOBOTO snexTpoauta. CrakaH4IMK C
HOJY4EHHBIM (POHOBBIM IJIEKTPOJIHTOM MOMEIIAIOT B 3JIEKTPOXUMHUUECKYIO STUEHKy .

10.1.2 OmyckaroT B pacTBOp HHAWKATOPHBIH BJIEKTPON M SJEKTPOJ CPABHEHHS H
HOKJIFOYAIOT MX K COOTBETCTBYIOIIMM KIEMMaM NpHOOpa, YCTaHABIMBAIOT COOTBETCTBYHOLUMIT
noteniman -0,45 no 0,05 B.

10.1.3 YcraHaBiMBarOT 4yBCTBHTEILHOCTH MpUbOpa 1:10°...5:10"° A/mMm u BrmoHaroT
pexum aubdepeHuHpOBaHMSL.

10.1.4 Brro4aroT ra3 4 NpoBOJST MPOLECC 3JIEKTPOHAKOIUIEHUs NpU noTeHuuane -0,45
B nmi norenumane -0,05 B B Teuenue 30 ¢ npu nepeMelInBaHUK PacTBOPA.

10 1.5 Ilo oxOHYaHWM 3NEKTPOM3A OTKIIIOUAIOT a3 U Uepe3 5 ¢ HAUUHAIOT PEruCTPALHIO
BOJIETAMIIEPOrPaMMbI B JUana3oHe mnoteHnuanoB oT -0,45 mo -0,95 B wmu B auamasone
ot +0,20B no +1,00B. IloTreHuman kaTogHOTO MHUKA JIEBOMHIIETHHA HAXOAWTCS B JAHANA30HE
ot (-0,65+0,05) B, a TerpanukiuHa B auanasoue ot (+0,75+0,05) B.

10.1.6 OcranasnuBarot noteniman mnpu -0,95 B u npoBomaT nopacTBopeHue npumeceii ¢
NOBEPXHOCTH JJIEKTPOJa IIPH INEPEMEIIMBAHUU  PacTBOpa B teuenne (10-15) ¢
(ns neBOMULIETHHA).
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10.1.7 Ycranasmusaror noreHnuan — 0,20 B u mpoBoasT mopacrBopeHue mpumeceii ¢
MOBEPXHOCTH 3JEKTPOga IpH MepeMeIlnBaHHK pacTBopa B Ttedenuu (10-15) ¢ (mis
TETPALMKINHA).

10.1.8 Onepanuu cornmacHo 10.1.4.- 10 1.6 moBTOpsIOT 2-3 pasa.

10.1.9 ITpu Hanu4uu Ha BONBTAMIIEPOTrPaMMe CUrHaJla OPraHMIESCKOrO BEMEeCTBa MEHee
2 MM, cTakaH4MK, (DOHOBBIA DJIEKTPOJIUT M WHJUKATOPHBINA 3JIEKTPON CUMUTAIOT TFOTOBBHIMH K
IPOBEACHUIO aHaNIN3a. B MpOTUBHOM Cilydae MPOBOAAT OUHCTKY JIEKTPOJAA MIIM CTAKaHYHKA W
MOBTOPAIOT onepanuu B cootserctsuu ¢ 10.1.1-10.1.8.

10.1.10 OTkm04arOT 3MEKTPOAbI OT HNPUOOpa, BHIHUMAKOT CTAKAHYHK C PACTBOPOM M3
sTueMKU UM DaTUMKA U BBUTHBAIOT COJEPIKUMOE CTAKAaHYHMKA B COCY/ IS CJIMBA.

10.2. AHa1u3 MPoGEI

10.2.1 IIpu onpeneneHny JICBOMULIETHHA B CTAKAHYHK, OATOTOBJICHHBINA K IPOBENCHHIO
u3MepeHuit B cootsercTBui ¢ 10.1 MOMEMAOT 5 cM’ (HOHOBOTO SIEKTPONHTA M ANHKBOTY
TIOATOTOBIIEHHOH MPOGKI 0GHEMOM 5 CM”.

IIpu ompeneneHnu TeTpaUMKINHA B CTAKaHYHMK, MOATOTOBJIEHHBIH K IPOBEICHUIO
U3MepeHuilt B coorserctBuun ¢ 10.1, nomewmator 10 em’ aHaJM3UpyeMoi  TpoObI,
MOITrOTOBJIEHHON K U3MEPEHHUIO 110 9.2.

10.2.2 TloMewaoT CTakaHYUK C AHAJIH3HPYEMBIM PAcTBOPOM B JIIEKTPOXHMHYECKYIO
sTueKy Wnu JaT4YuK.

10.2.3 TIoBTOPSIOT MOCIEAOBATENBHO onepauun corjacHo 10.1.2-10 1.6.

10.2.4 Ecnu BbICOTa KaTOJHOTO MHKa aHTHOMOTHKOB Oyner mpesbimarh 200 MM, TO
HeoOXOMMO YMEHBIIUTD 4yBCTBUTENLHOCTD Nprbopa. Eciit BEICOTa KaTOMHOTO MHKA BELIECTBA
OyIer MeHbIIe 5 MM, TO HEOOXOMMO YBETMYUTh YyBCTBUTENLHOCTH MPUOOPA.

10.2.5 Onepartuu cornacuo 10.1.4- 10.1.6 moBTOPSIIOT TpU pasa.

10.2.6 M3MepsArOT BBICOTBI KAaTOAHBIX MHKOB (JICBOMHULETHH), AHOAHBIX IIHKOB
(TeTpaLKINH) OIPEALIISIEMOTO BEIlECTBA.

10.2.8 B cTakaH4uK C aHANU3UPYEMBIM PACTBOPOM C IMOMOINBIO MUIETKU HJIH J03aTOpa
BHOCSIT NOOABKY aTTECTOBAHHON CMECH aHTHOHOTHKOB B TAKOM 00BeMe, YTOObI BBICOTA MHKA Ha
BOJILTAMIIEPHOI KPUBOI YBETUYIIACh IIPIMEPHO B JIBa Pa3a IO CPABHEHUIO ¢ MEPBOHAYANIBHOIL.
Jlo6aBky BHOCST B MaJoM o0beMe, 4TOObI MPeOTBPATHTD U3MEHEHHE KOHLEHTPaLud (GOHOBOrO
pacTsopa

PexomeHnyemble [00aBKM aTTECTOBAHHBIX CMeceill HW3BECTHOM KOHLEHTpALUHU U
YyBCTBUTENBHOCTDb IPHOOPA IPUBEAEHEI B Tabuuie 3.

Tab6nuia3—Pexkomenayembie J00aABKH ATTECTOBAHHBIX CMeCeii

Juana3on 0,006...0,05 0,5...0,100 3,0...15,0 10,0...30,0
OIIpeneseMBbIX
KOHLICHTpALUH,
MKI/KT

Bpewms anexrpousa, ¢ 30 30 30 30

Konnenrpauus AC 0,5 10 0,5 wmm 2,0 2,0 unu 5,0
U1 TO0GABOK, MI/aM’

Pexomennyemblit 0,02...0,20 0,02...0,050 0,03....0,04 0,02....0,03
ob6bem nobasku AC,
oM

YUyBCTBUTENBLHOCTD 51077 1:10” 5:10™ 1107
nprbopa, A/mm
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10.2.9  IIposomsT BOJIBTaAMIIEPOrpamMM
no 10.1.4- 10.1.6 Tpu pasa.

10.2.10 M3MmepsrOoT BBICOTBI KAaTOAHBIX, AHOAHBIX IIMKOB AHTHOMOTHKOB B mpobe ¢
noGasxkoit AC.

10.2.11 BeinuBarOT COmEPKUMOE CTAKAHINKA B COCYJ IS CIUBA.

10.2.12 CrakaHuuK INPOMBIBAIOT OWAMCTIIUIMPOBAHHON BOMOH, 3aTeM MPOTHPAIOT
BJIaXHBIM (UIBTPOM, [00aBUB HEOONBIIOE KOJUYECTBO IIHTBLEBOH COXBL, IIPOMBIBAIOT
OMIONCTHILTMPOBAHHOM BOIOH M (POHOBBIM 3JIEKTPOIUTOM.

10.2.13 Omeparmu corsacHo n. 10.2.1-10.2.12 mpoBoAsT AJst K0 M3 MapajuIebHbIX
AHATU3UPYEMBIX P00 B ONMHAKOBBIX YCIOBUSX.

10.2.14 TIpu BHIOJIHEHUWM W3MEPEHUH IO HACTOALIEMY CTaHAAPTY PEKOMEHAYeTCs
BEeJIeHNE 3amucell YCIOBUH aHanu3a B paboueM XKypHajie U PerucTpaLisi BOJbTaMIEPOTPaMMBbl
Ha JIEHTe CaMOITHCLa C YKa3aHueM IpoObl U YCIIOBUIT aHajIu3a COTIacHo Tabnurie 4.

3JEKTPOHAKOIJICHUE U PErHCTPALUIO

Ta6aumna 4 - Pexkomenayemasi popMa 3anucH pe3ybTATOB H3IMEPEHHIi IPH aHAIH3E NPO0

Onpenensemoe |  AHamu3upy- Ycnosus Bricota Hobaska BricoTa muka
BCILECTBO emas mpoda HM3MEPEHUH MIHKa BELIECTBA AC: Vn BCIECTBA
(xapakrepuc- (ayBCTBH- B mpobe, MM, Cwv’, Cyo6 mocie gobas-
THKA, HOMED, TETbHOCTH; WM TOK, A mr/am ° ku AC, Mm,
JaTa.) BpEMSL BJIEKT- MM TOK, A
ponuza; 00beM
AJIMKBOTHI)
11 Beruucienue u opopmiieHne pe3y/ibTATOB AHAJH3A
O6paboTKy pe3ysbTaTOB H3MEPEHHIT AHAIUTHIECKHX CHTHAJIOB — BBICOT KaTOIOHBIX

MUKOB, aHOOHBIX NHUKOB - OMNpPEHENSEMOr0 BEIeCTBAa M pacueT MAacCOBbIX KOHLEHTpaLUii
AaHTHOMOTHKOB B Ipo0ax MPOBOIST CIAEAYIOLIHM 00pa3om.

11.1 Pacuer BeJJHYHH MAKCHMAJIBHBIX KATOAHDIX, AHOAHbIX TOKOB

11.1.1 ina ompenensieMOro KOMIIOHEHTa PACCUHTHIBAIOT CpeldHee M3 TPeX 3HAueHHi
BBICOT NHKOB, MOJIYYEHHBIX MPH 3-X KPATHOW PErHCTPaLliH BOJIbTAMIIEPOrpaMMBbl MPOObI, He
YYUTBIBAsI IEPBYIO BOJIETAMIIEPOTPAMMY.

11.1.2 ITo cpenHeit BbICOTE KATOAHOTO MUKA HJIH aHOJHOTO MHUKA AJIS JAHHOTO BELECTBA
BBIUUCIISAIOT 3HAYESHHE KaTOJAHOTO WIIM aHO/THOTO TOKA BellecTBa Mo GopmyJe:

li=hq, (1)

rae:

I; - BenM4KMHa MaKCHMANbHOTO KaTOAHOTO WJM aHOIHOTO TOKAa JAHHOTO BEIECTBA B
JAaHHOM npooe, A;

h; — cpenHss BbICOTa NUKa BewecTsa B Ipode, MM;

Q - YyBCTBUTENBHOCTb MPHOOpPA NPH PerucTpaLii JaHHOTO MUKa, A/MM.

Tako# pacdeT NpoOBOAAT I BOJBTAMIIEPHBIX KPUBBIX MPH PETUCTPALMH aHATU3UPYeMOil
npoOslI (i =1) u mpobel ¢ 1o6aBkoii (i =2) aTTeCTOBaHHON CMECH BELIECTBA.

11.1.3 Ecnu peructpauus BOJbTAMIEPOrpaMM NpoObl U npodb! ¢ 1oGaBKaMu MPOBOIAMUTCA
0e3 HM3MEHEHUS] YyBCTBUTEJBHOCTH mNpHOOpa, TO omepaunn coracHo 11.1.2 MOXHO He
MPOBOIUTD, HCIOJIB3YS B JAIbHEHIINX pacyeTax BEIUYHMHBI BBICOT MTUKOB BMECTO TOKOB ITMKOB.

11
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11.2 Pacuer coaep:kaHHus BellecTBa B npode
11.2.1 Pacuer comepxaHusi aHTHOMOTHKOB B aHANM3HPyeMOil mpobe MpPOBOASAT IO
dbopmyie:

X' = 1 C4 V, V4 1000 ()
(I;— 1)) m V,,

rae: /

X' — comep:kaHNe aHTHOMOTHKA B AHATM3UPYEMOi Ipode, MKIV/KT;

C; — xoHuentpauus arrecroBanHoil cmecu (AC) aHTHOHMOTHKA, M3 KOTOPOH memaercs
nobaBKka X aHATH3HPYeMOi Ipobe, MKI/KT;

V, —o6bem no6asku AC aHTHOHOTHKE, CM;

I,— BenmuumHa MakCHMANBHOTO KATOZHOTO HIIM @HOJHOTO TOKAa AaHTHOMOTHKA B
aHaNMH3UpyeMoi mpobe, A;

I, — BenmuMHA MaKCHMAILHOTO KATOJHOTO HMJIM @HOIHOTO TOKa B mpobe ¢ mobaskoii AC

aHTUOMOTHKA, A;
m - macca AHATM3UPYEMOTO HpONYKTa, r;
V4 - cymmapHEiT o6beM  aHanusupyeMol  cMecu  ((uibTpara), oM

- 3
Vaz — 06beM auKBOTEL IPOOHI, B3SITOM IS aHAJIM3A, CM .

11.2.2 Ananmoruunele BBMUCIEHHS NpoBOAST corimacHo 11.1.1-11.2.1 mma  BTOpOit
MapanTenbHON  AHANM3MPYeMOH mpoObl  [IONy4alOT — COOTBETCTBEHHO 3HaueHms X .

11.2.3 Pe3ynbTaThl U3MEPEHUH 1 BBMUCICHHUH PEKOMEHAYETCS O(POPMIISTEH 3aIHCHIO B
KypHane 1o Gopme, IprBeneHHOH B Tabuuie 5.

Ta6nuna 5 -Pexomenayemasi hopma 3a0HCH pe3ysIbTATOB AHAIH3A MPOG

Ipoba Homep ma- | Comepxanue | Cpeanee Pacxoxae- | Hopmarus Bsisog no
(mOMED, pasuIens- BELICCTBA B | COACpKa- HHE MEXKAY KOHTPOJIS
XapakTe- HOTO OIpe- | KaXAOM M3 | HHC BCIC- | MApalieNb- | CXOAHMMOC- | CXOXHMOCTH
PUCTHKA) JAEICHUS Mapaiensb- CTBa B HBIMH pe3y TH
HbIX [PO0 mpobe JIbTaTaMH
1 2 3 4 5 6 7

11.2.4. Takum oOpasoMm, MO ABYM NapaJUIENbHbIM OMpeNeNeHUusIM TMONy4YalT IBa
3HaueHust koHueHTpanui X' u X" Jlaee pacCYuTHIBAIOT CpefHee aprdpmerHyeckoe,

X=X+X"
2 3
3a OKOHUATENBHBIN Pe3yJbTAaT HCIBITAHWS NMPHHUMAIOT CpeAHeapu(pMEeTHIECKOe ABYX
HapaJuIeNbHBIX ONpPENeTIeHHIT C TeM JKe YHCIIOM 3HAYAIUX IHP.

Ecmn pacxoxxaeHne MEXAy Pe3ylbTaTaMH NapajulebHbIX ONPENENCHUI HE MPEBbINAeT
| X'- X" | <£0,01dX, rre X", X'u X — pe3ynbTaThl NapaUIeIbHbIX ONPEEICHU U UX CPENHEE
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apudmeruyeckoe, a d — HOpMaTHB KOHTPOJIA CXOAUMOCTH, TO CpeIHee apu(pMETHIECKOE
X DpUHUMAIOT 3a PE3YNbTAT aHaNIU3a. B NIpoTUBHOM cCiyyae aHaiM3 MOBTOPSIIOT. 3HAYEHUE
HopMartuBa d npuBeneHO B Tabauue 5.

ITo mony4eHHOMY Pe3yJIbTaTy aHau3a X U 3HAUYCHHIO OTHOCHTENBHOM MOTPEIIHOCTH §,
IPHUBEIEHHOI B TabiuLe 5, pacCYUTRIBAIOT a0COMOTHYIO norpemmHocTs A = 0,01 & X.

Pesysnbrar anammsa npeacTaBmioT B Buae (X £ A), mr/kr wim % mpu P = 0,95,

2

12 KoHTpOJIb TOYHOCTH PE3yJIbTATOB AHAJIM3A

BuyTpennuii oneparusHelil koHTposs (BOK) kauecTBa pe3ynbTaToB aHaM3a BKIIHOYAET
KOHTPONb  CXOAMMOCTH,  BOCIPOM3BOAMMOCTH M  TOYHOCTH  pE3yIbTAaTOB  aHAIM3a.
12.1 CxoauMocTe mnapanieibHbIX ONpemeNeHUM KOHTPOIMPYIOT Mg  KaxIou
aHATN3UpyeMOit poOE! COTJIACHO 11.24.
12.2 Jlna mpoBemeHHs KOHTPOJSI BOCIPOM3BOAMMOCTH HCHOJB3YIOT paboune HpoObI.
[IpoOy nemsAT Ha ABe PaBHBIE YACTH U AHAIU3HPYIOT B COOTBETCTBUM C HACTOSIIIIAM CTAHIAPTOM B
pasHbIX JjabopaTopusx Wi B OOHOHW  J1abOpaTopuy, MakCUMAJbHO BapbHPYs YCIOBHS
[POBENEHHS aHAIN3a, T. € HCIOJB3YIOT pasHble HAOOPEI MEpPHOIT MOCYIbl, aHATHU3bI BBIIOIHSIOT
B pasHble IHA WA nBa Pa3IIYHBIX aHAJIUTHKA.
BocnpousBoauMoCcTh KOHTPOJIBHBIX aHAIN30B MPU3HAIOT YIOBJIETBOPUTENIBHOM, €CIIU
| X'-X"|<0,01 DX, rre X", X'u X— pe3ynbTaThl aHAIN3a ORHO U TOI %€ MpoObl, HMOMyUYEHHbIE
B Pa3HbIX J1abOPaTOPHUSIX WU NPH BAPbUPYIOLUIUX YCIOBHUSX B OHO# 1ab0paTopyu U UX CpermHee
apudmeTHyeckoe 3HaueHHe, D — 3HadeHHe HOPMaTHBa BHYTPEHHETO OMEPATUBHOTO KOHTPOJIS
BOCITPOU3BOIUMOCTH. 3uayenue HOpMAaTHBa D MIPUBEIEHO B Tabmule 5.
IleproMIHOCTD IPOBENEHHST KOHTPOIS BOCHPOM3BOJUMOCTH — HE PeXe OIHOTO pasa B
IIBE HETEIIH.

Ta6unxnumnga6 - [dnanason u3MepeHHH, 3HAYEHHE XAPAKTEPHCTHKH OTHOCHTEJLHOMH
MOrPEIHOCTH H HOPMATHBbI ONEPATHBHOI0 KOHTPOJIsi CJy4aiiHol cocTaBiasiiowmeit
OTHOCHTEJIBHOH MOrpemHOCTH (CXOAMMOCTH H BOCHPOH3BOAHMOCTH) NPH AOBEPHTEJIbHOH
BepositHocTu P = 0,95

XapaKkTepHCTHKa HOIPEIIHOCTH Hopmatus onepaTuBHOTO Hopmatus
(rpaHmIia MHTEpBana, B KOTOPOM | KOHTPOIS CXOJMMOCTH oy OIepaTHBHOTO
Juana3oH usMepeHuit, MI/Kr HOTPENIHOCTh HAXOAUTCS % KOHTpOTIA
€ 3a/]aAHHOH BEPOATHOCTHIO) (And ABYX pesylIbTaToB BOCIPOH3BOJUMOCTH
+3,% HapaJuIeIbHBIX Do, %0
oIpe IeJIeHUiA, n = 2) (s IBYX pesyJIbTaToB

JeBoMHMIeTHH
ot 3,0 10 30,0 22 28 41
BKIIKOUUTCIIBHO

TerpanukInH
ot 3,0 10 30,0 24 30 42
BKJIFOUUTENHHO

12.3 Jlns mpoBeAeHus] KOHTPOJISI TOYHOCTH MCTIONB3YIOT — paboure mpoObl ¢ W3BECTHOM
nobaBkoit xmopunoB. B kauectBe nm00aBkM aHTHOHMOTHKOB HCIONB3YIOT T'OCYNAPCTBEHHBIE
CTaHJapTHbIe 00pa3Libl WM ATTECTOBaHHbIE cMecH. [IpoOy fensT Ha iBe paBHbIE YacTH, MEPBYIO
13 KOTOPBIX aHAJM3UPYIOT B COOTBETCTBUH C HACTOSIIUM CTaHAAPTOM, a BO BTOPYIO BBOJAT

13

u3MepeHuii, m = 2)
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H3BECTHYIO JOOaBKYy XJIOPUIOB M 3aT€M TAKXKe AHAIM3UPYIOT B COOTBETCTBHU C HACTOSIIUM
cranmaproM. Bemuunna nobasku nommkHa coctaBisith (50 — 150) % conepskaHus aHTUOMOTUKOB
B aHAIU3UPYEMOit npobe.

TOYHOCTL KOHTPOJILHBIX AHAM30B MPU3HAIOT YIOBIETBOPUTENbHOM, ecnu [Xij— X — ¢| <
K, roe Xi, X 1 ¢ — pe3ysibTaThl KOHTPOJBHBIX aHATM30B MPOOHI ¢ HOOABKOM JIEBOMMIETHHA U
TETPALMKIIMHA, pealbHONM NpoObl M BENHYMHA JO00ABKH JIEBOMHLETHHA M TETPAMKIMHA
COOTBETCTBEHHO; K — HOpMaTHB OnepaTHBHOTO KOHTPOJISt TOMHOCTH.

HopmaTtus onepaTHBHOrO KOHTPOJA TOYHOCTH PAaCCYMTHIBAIOT 1O  (HOpMynam:
npH HpoBeneHny BHyTpunabopatopHoro koHtpos (P = 0,90)

K= 0,84\/ (AX,) +(AX) @

IIpU IPOBEIeHNH BHeUTHero kouTpois (P = 0,95)

K=-/(AX,) +(AX) 5)

rae Ax; + Ax — 3HAUEHHS XapaKTePUCTHKU IIOTPEIIHOCTH, COOTBETCTBYIOIUE MAaCCOBOM
KOHILIEHTPALWY JICBOMULIETHHA ¥ TETPaLMKINHa B Ipobe ¢ N0OaBKOM CTaHOAPTHBIX PACTBOPOB U

B peasbHOMH npobe;
Ax1 = 0,01 8X; x XimAx=0,01 6 X x X, rae X; u X — MaccoBasi KOHLIEHTpaLsi aHTHOMOTHKOB
B npobe ¢ nobaBkoit " B peaibHOii npo0e, MI/KT WIH %,

3HaueHNs OTHOCUTEJIBHOM NOTrPEIHOCTH O MpUBEAEHbI B Tabuune 6.

KonTponb TOYHOCTH aHanm3a MPOBOMAT HE PEXE OJHOTO pasa B MeCAl, a Takxke IMpH
CMeHe PEaKTUBOB nocie IJIATEIIBHOTO nepepbiBa B pabore.

IIpn npeBbILIEHHMH HOPMATHBOB ONEPATHBHOIO BHYTPEHHErO KOHTPONS TOYHOCTH
IPOBOASAT MOBTOpPHble aHamM3bl I[IpH TOBTOPHOM TMpPEBBIIEHHH YKa3aHHBIX HOPMATHBOB
aHAJIU3bl MPUOCTAHABIMBAIOT, BBUICHSIOT MPUYHHBI, MMPUBOSIINE K HEYIOBIETBOPUTEILHBIM
pesyJsbTaTam, u YCTPaHSIOT HX.

PesynbraTel BOK 3aHOCAT B CrieLMaIbHbINA KYpHAIL
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IIpunoxenne A
(cpaBouHOE)

Pesynbratel MexIabOpaTOPHBIX UCTIBITAHUIT

CT PK 1505-2006

Me>xabopaTopHble HCIBITAHUS BBIMOJTHEHBI B TPEX HCIBITATENbHBIX J1abOpPaTOpUsx,
KaX7as M3 KOTODPBIX BBINOJHWIA ONpEeNeleHHe aHTHOMOTHKOB S-KPAaTHBIM IOBTOPEHHEM.
Crarucruueckue pesynbrarsl onpenenensl B coorserctsun ¢ [OCT MCO 5725 u npusenexs! B

Tabnuue Al.

Tabmuna Al — CraTHCTHYECKHE Pe3yabTAThl OLEHKH MeAJIAOOPATOPHBIX CIAHYHTEILHBIX
HCNBITAHUHI MO ONpPeae/ICHHI0 AHTHOHOTHKOB B Msice.

~
< X
§ g @ )] ~ 5
= o = o) o 2
—_
3o C = 5 g5 g 2|2
& & = = s o8¢ g g4
- s |8 |E ElEE IS¢ : B8
g = S 5 b S| &8 & g g 3
= 5 S cTEl 55 |“ 5 E| &
2 2 & ) H=2E| S o =) 5@5 )
= 2 o L L Mm = = ﬁﬂ:: A
3£ ‘8 & &S al 2 8 22 h| g
m O = Q o B L o < O o = =
3 = o o2 2| 28 2 ©oz25| 28
S e 2 SEE| ZS B Egoal &
= 3) = HEZ 3 5(5 o o 38| ¢
S £ = 3 © 5 g &g 5 e g8 2
< =X 4 O=Ex|0Oo o Ooa|Mm
Ot 3 710 5 BRTOY. | 3 5 3.6 0.83 23 |12 333
Or 5 70 10 3 5 6.4 132 21 1,9 30,0
BKJIIOU.
Cs. 10 710 30 3 5 221 5.1 23 |56 253
BKJIIOY.
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(1]

(2]
(3]
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IIpunoxenue
(crpaBo4HOE)

bubauorpadus

CanlluH 4.01.071.03. CanurapHble MpaBiiia H HOPMBI U THTHEHHYecKue TpeDoBaHus
K 0€30MacHOCTH M MHINEBOH LIEHHOCTH IMHIIEBBIX IPOAYKTOB.

B®C 42991-2003 PapmaxoneiiHas CTaTbs.

B®C 609-2002 ®apmaxorneiiHas CTaThsl.
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YIK 663/.664:543.06:006.354 MKC 67.120.01

KrodeBbie c/ioBa: IPOIYKTHI IHIIEBBIE, BOJIBTAMIIEPOMETPUIECKOE OTIPEACTICHHUE,
AHTHOWOTHKH, JIEBOMHLETHH, TETPALMKIMH, METOA OTOOpa H XpaHCHHSI TPOO,
MPUTOTOBJICHHE PEAKTHBOB, MPOBEJICHHE AHAJT3A, BBIYHUCIICHHE PE3YJIbTATOB.
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