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OBJIACTH IPHMEHEHHA

Hacroamui XOKyMeHT YcTaHasnuBaeT GOTOMETPHUYECKYIO METOAMKY KO-
JIMYECTBEHHOTO XHMHMECKOTO aHaNM3a TMpod NpUPOAHBIX H CTOYHHIX BOI
IUIA onpeneneHud QTOPHIA-UOHOR NMPH MaccoBoi koHueHTpanHu or 0,1 mo
1,0 Mr/amM’ GOTOMETPUYECKMM METOJOM € JIaHTaH (KM LEPHEM) — anH3apHH-
KOMILIEKCOHOM.

Ecny MaccoBas KOHUeHTpauus GTOPHA-HOHOB B aHANK3upyemoil npobe
NpeBLilIaeT BEPXHIOK) I'PRHHLYY JMana3oHa, TO AOycKaeTcs pasdarnenue 1po-
681 TakuM 00pa3om, 4T00bl er0 KOHLUEHTPALMSA COOTBETCTBOBANA PErNIAMEHTH-
POBAHHOMY AAMAIa30HY.

Ecnau MaccoBas KOHUEHTpaUHd QTOPHI-HOHOB MEHLIIE HIDKHEHN rpanuLibl
IHana3oHa, To Npoby KOHLEHTPHPYIOT YIIapHBAHHEM.

ITpouenypa pazfaBncHHA WIM KOHUCHTPUPOBAHUA MNpOOBI HE MOIDKHA
OKa3bIBaTh BIAUAHHME Ha METPONOIMUECKHE XaPAKTEPHCTHKH METOIMKH.

Haubonmpuiee Memamwmee BAMAHUE OKA3BIBACT AMIOMHUHEMHA, KOTODbIH CBS-
3KiBaeT (PTOPHA-HOHEI ¢ 0bpazoBanreM komiuiekcoB AIF®" u AIF, . Ecid koH-
LICHTpAllU] ANOMUHHA B aHANH3WpyeMoit npobe He npessinaer 1/3 KOHueHTpa-
UHH GTOPHA-HOHOB, €0 MPHCYTCTBHEM MOXHO npeHeOpeys. [IpH paBRBIX KOH-
LICHTPALMAX aMOMHHHAA H TOpA Pe3yILTAT ONpeeNeHHS PTOPHA-HOHOB IOTy-
qaercd Ha 20-30% 3aHIKEHHBIM.

Vi36aBneHHe OT MELIAIOMHX BAHAHUIH onucado 8 1.9 MBH.

[Ipu BeINONHEHUH H3MepeHnii Ha yporHe [1JK HeobxoaumMo nomML308aTh-
CsA Ipyroii aTTeCTOBaHHOH METOIMKOM.

1 IIPUHIHUII METORA

GoToMeTpHIECKUH METO/ OMNpEACICHHA MacCOBOH KOHUEHTpauHu To-
PUI-HOHOB OCHOBAH HAa B3aHMOJACHCTBHM HX C JaHTaH (WIH UEpHEM)-
AKH3apHHKOMITIEKCOHOM. 11py 3TOM oOpasyercs TpoHHOR KOMILIEKC —~ CHpeHe-
BO-CHHEE COCIMHEHUE, UHTCHCUBHOCTL OKPACKH KOTOPOTO H3MEDPAETCS [IpH
wiHe BoaHbl 610-620 uM.
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2 IIPHOMCAHHBIE XAPAKTEPUCTHKU TOTIPEIMHOCTH
H3IMEPEHHUU U EE COCTABJIAIOIMX

HacTostiiias MeTonuka oOecleyuBaeT MoJydeHue pe3yibTaTOB aHa-
N33 ¢ NOTPEeIiHOCTHIO, HE NPEBLIMAKOINEH 3HaYeHU R, NpUBEAEHHEIX B Tab-
nvue 1.

Tabanna 1 — Juana3oH n3MepeHHH, 3HaYeHH NoKa3aTexeH
TIOBTOPAEMOCTH, BOCIIDOU3IBOAHMOCTH H TOYHOCTH MeTOAHKH

Iuanazon 1 Mokazarens tloxazaTtesin

[Toxazaresns
H3MEepEHMH, | [TOBTOPAEMOCTH | BOCIIPOH3BOAHMO- TOUYHOCTH
MT/ HM3 ! (oTtHOC HI‘@TLH-Ue I CTU (rpanuigki OTHO-
i 3HAIEHHC (oTHOCHTCNIBHOE 3Ha- | CHTCJIBROH HO-
CPCIHCKRAAPATHYC- | 9EUHeE CPCAHEKBANPA- TPEIIHOCTH
CKOra | THYECKOTO [pH BECPOATHOCTH
rr OTKNIOHCHRNA IIO- | mgﬂcgm P*_-O.QS),
BTOPAEMOCTH), | BOCOPOA3IBROIHMO- + 8.%
) G, /0 ‘ CTH), TR, %0
Ot 0.1 1o 0.25 Bn. 14 20
| Cs.0.25 no 1 s 10 14 _

3HAYEHHWA TOKA3ATENA TOYHOCTH METOAMKH HCHONB3YIOT MPH:

— 0 OpMNEHUH PE3YNBTATOB AaHANM3E, BhIJaBaeMbIx jabopaTopHei;

~ QUEHKe NeATENLHOCTH NabopaTtopuil Ha KA4YeCTBO MPOBEACHHA HC-
NLITaHHIE; | |

~ OlLI€HKE BO3MOXHOCTH MCHOJIb30BAHHUA PE3YJILTATOB aHANHU3A MpH
peanu3lalmy METONHKH B KOHKPETHO#R nabopaTopHH.

3 CPEJACTBA H3MEPEHHHA, BCIIOMOTI'ATEJLHOE
OBOPYIOBAHMNE, MATEPUAJIbL], PEAKTHRBEI

3.1 Cpencrsa uamepennit

- Cnekrpo@oToMeTP WIH QOTO3EKTPOKQIOPHMETP, NO3BOJAKMIHNA H3-
MEPATEL ONTUYECKYIO MNOTHOCTD MNpH ITHHE BOAHLl A = 610-620 HM.

- KIoBeTE! C TOAIUMHOM OIITHYECKOTrO <109 10 ane.

- Bechl nabGopatopusie ofiliero HasHayeHus. Hanpumep, BJIP-200 no
FOCT 24104-2001.

- Recnt texuuueckue 1o [ OQCT 24104-2001.

. J
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- 'upu. Obume Texunyueckne yenopua no F'OCT 7328-2001.

- 'CO cocraBa TOPHA-HOHOB ¢ MOTPEMIHOCTRIO ATTECTOBAHHOTO 3HAYe-
HusA He 6onee 1% nipu P=0,935.

- Konbu meprsbie 2-50-2, 2-100-2, 2-1000-2 mo M'OCT 1770-74.

- Hunuuaps wmm mersypku 1(3)-50, 1(3)-100 no F'OCT 1770-74.

- TTuneTky rpaXyHpoBaHHble 2 KiI. TOYHOCTH BMECTHMOCTHIO 1, 5, 10 oM’
no I'OCT 29227-91.

3.2 llocyna

- Ctakanel xumudeckue B-1-100 TXC no I'OCT 25336-82.
- Ctrakaunt nng s3semBanns CB no 'OCT 25336-82.
- [Tonu3sTHneHoRrsie 6yTHUTH nnd oTO0pa Npod H XpaHeHHS pacTBOPOB.

- CiUIAHKH H3 TEMHOIO CTEKNA 113 XPAHEHUA PacTBOPOB.

3.3 PeakTuBLI H MaTEepPHAD!

- ANH3apHHKOMNIIEKCOH 1o TY 6-09-4547-77.

- Hatpua rugpoxcun no 'OCT 4328-77.

- Hatpuii ykcycHOxHCnBIA (anerar HaTpud) o 'OCT 199-78.
- JlanTaH a30THOKHCABIH 6-BoaMbii M0 TY 6-09-4676-78.

- Lepuii azoTHOKMCIBIN 6-BoAHEIHA ITO TY 6-09-4081-75.

- Kucnora coyminas o 'OCT 3118-77.

- Kucnotra yxcycHas (nenanas) nmo 'OCT 61-75.

- Harpwii dropucteiit mo [TOCT 4463-76.

- Agerunauerod o ['OCT 10259-78.

- Boaa nuctiuuiapoBansas no 'OCT 6709-72.

- ByMara HHMKATOpHas YHHBepcansHas o TY 6-09-1181-76.
Ipumeuanua.

1. Nonyckaercs NpHMEHATH CPEeACTBA H3MepeHMil, yCcTpoiicTBa H MaTe-

pHAJIbl OTJIHYHLIC OT YKA3dHHBIX, HO HE YCTYNAKUIHE HM 110 METPONIOTHYCCKHM
A TCXHHYCCKHNM XapaKTCPHCTHKAM.

Cpenctsa n3MepeHu#t JOHKHEI OBITh MOBEPEHS] B YCTAHOBICHHBIE CPOKH.

2. Bce peakTHBEI, HCIIO/Ib3yeMble 111 aHATH3A, JOIDKHB OBITh KBAMTHGU-
KaluKdd X4 HiIM 41a.
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4 TPEBOBAHHNA BE3ONNACHOCTH

4.1 Ilpy BHIDONHEHHM AHAIH30B HEOOXomuMO cobmonate TpedOBaHUA

TEXHHKH 0€30MaCHOCTH npH paboTte ¢ xumuyecKHMMH peaktHBamMH no [OCT
12.1.007-76.

4.2 OnextpodesonacHoCcTh NpH pabore ¢ anexTpoycraHoskamu no [[OCT
12.1.019-79.

4.3 Oprauuzauys o0ydeHus paboTHHKOB Oe3zonacHocTH Tpyaa nmo 'OCT
12.0.004-90.

4.4 IlomereHre 5aboparTopHH HOJLKHO COOTBETCTBOBATH TpeOOBAHUAM
no:xapHoit 6esonacxoctd 110 ' OCT 12.1.004-91 u BMeTs cpeAcCTRa NOKAPOTY-

mmenus o 1 OCT 12.4.009-83.

S TPEBOBAHMUS K KBAITNOHKAIINHA OIIEPATOPOB

BuiriomHeHHEe H3MEPEHHH MOXKET MNPOU3BOAMTP XWMHK-aHAJIMTHK, BJia-
OCIOUIHI TEXHAKON OTOMETPHYECKOIC aHAIH3A H H3YYMBIIHHA HHCTPYKLIMIO 11O
IKCINTYaTallHH cnekTpodoToMETPa HITH QOTOKOIOPHMETPA.

6 YCJIOBHS BHINMOJHEHHUS H3IMEPEHUM

M3mepenus NpoBOAATCA B HOPMANbLHBIX J1abOPaTOPHBIX YCIOBHAX:

- TemniepaTypa OKpyKawilero rosayxa (2215)°C.
- ATMocdepnoe nasnenue (84-106) xlla.

~ OTHOCHTEIIbHAS BARKHOCTE He 6onee 80 % mpu t=25°C.
- Yacrora nepeMerHOro Toka (50+1) I'u.

- Hanpsxenne B cetu (220122) B.

7 OTBOP H XPAHEHHRE IIPOB

7.1 Otbop mpod® npoussondr 8 coorBerctBud ¢ ['OCT P 51592-2000
"Boxa. Obwue TpebopaHua K oTbopy nipob".

7.2 TIpo6s BOAB! OTOHPAIOT B YUCTEIE TONHITHICHOREIE OYTHIAH NpeaBa-

PHTEJILHO ONONocHyTsie OTOHpaemMol Rogol. OO6veM oToOpanHol mpobsl no-
3
XKeH ObITh He MeHee 200 cM.
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7.3 [1poSb1 HEe KOHCEPBHPYIOT. AHanu3 rpod aomkeH OBITL NPOUIBEACH B
Te4eHHE 24 4acoB.

7.4 T1pn otOope npob cocTasngeres akt ordopa npod Nno yreepxKIcHHON
¢opme, B KOTOPOM YKa3bIBaCTCH:

- 11eJib aHAIH3a, NPEATIONATracMbIe 3arpA3HHTEIH,
- MECTO, BpeMsa 0100pa,
- HOMep npo6H,

- NO/DKHOCTB, (hamMunusa oTOupasulero npody, Aara.

8 HOAI'OTOBKA K BBIITIOJHEAHIO H3MEPEHHAH

8.1 Hoaroroska npubopa

[Togrororxy npudopa K padoTe HPOBOLLT B COOTBETCTBUM C paboueh UH-
CTPYKIIHCH 10 3KCIUTYaTalllH.

8.2 IlparorosieHHe pacTBOPOB

8.2.1 Mpuzomoenenue 60,0005 monv/oM’ pacmeopa QRUIAPUHKOMAIIEKCOHA

B Mepuyio KONOY BMECTHMOCTSIO | o nomemator 0,1927 1 anH3apUH-
KOMIIeKcoHa # 50-100 cM’ mHcTUNIHpOBaHHOM Boakl. K moyueHHOH cycneH-
3uu podaenaior 0,1 H pacTBOp THAPOKCHIAA HATPUS IO PACTBOPEHHA OCaJKa.
Korfia BeCh peakTHB pACTBOPHTCA, pacTBOp pa3bamifioT NpHOAMIHTENBHO AO
500 cM’ AMCTHILTHPOBAHHO# BOAOH, MpubaraaoT 0,25 T aueraTa HaTPHA H IPH-
MHBAKOT Mo KaruAaM 0,1 H pacTsOp CORHOH KUCIOTHI X0 TeX 0P, MTOKa OKpackKa
pacTBOpa He nepeiieT U3 KpacHOH B kKeTyio - 310 coorsercreyer pH=5,0 (pH
ONPECHECNAIOT 10 HHAMKATOPHON OyMakke). 3areM pacTBOp ROBOIAT JO METKH
AUCTHWUIMPOBAHHON BOAOHW. XpaHST pacTsOp B CKIMHKE M3 TEMHOTO Crekia.
Cpok xpaHeHnHs 2 Mecala.

8.2.2 lIpuzomoenenue 0,1 n pacmeopa 2udpoxcuda Hampua

4,0 r rHApOKCHIA HaTPpHA NOMEUIAIOT B MEPHYIO KOA0y BMECTHMO-
CTH10 1 M’ ¥ HOBOAAT A0 METKM JMCTHILTMPOBAHHOM Boxo#. PacTBOp XpaHAT B
NONH3ITHAEHOBOH OYTHUTH. CpOoK XpaHeHHa 2 Mecaiia.



NHA @ 14.1:2.179-02 Hinanue 2007 r.

8.2.3 Hpuzomognenue 0,1 H pacmeopa coNAROU KuUC1OMbl

B MepHyto ko6y BMecTHMOCTHIO 1 oM’ nomewaoT 500 ¢M® AUCTWUIM-
POBaHHOH BOJBI H NPHIHBAIOT NPH NepeMeiupasuy 8,3 oM’ KOHLICHTPHpPOBaH-
HOM CONAHOM KMC/IOTEL. PacTRop AOBOAST A0 METKH AHCTWINIMPOBAHHON BOZIOH.

Cpok XpaHeHHd HE OrpaHH4YEH.

8.2.4 IIpuzomosenenue 60,0005 mons/OM’ pacmeopa naumana
a3omMHOKUCN020 (Ul Yyepus a3omHOKUCN0zZ0)

0,2165 r nanrana azotHokuciaoro (Wi 0,2171 r uepus a30THOKHCIIOrO)
NOMEILAIOT B MEPHYIO KOGy BMECTHMOCTHIO 1 IM’, PaCTROPAIOT B HEGOMBIIOM
KOJIMYECTBE MUCTUIUTHPOBAHHOH BOJKL! K AOBOAST AC METKHY MUCTWLUIKMPOBAHHOH
BONOH.

Cpok xpaHenus 6 MecaLeB.

8.2.5 Hpuzomosnenue ayemamnoz2o oygeprnozo pacmeopa, pH—=4,6

105 r YKCYCHOKMCIOrO HaTpHs PacTBOPSIOT B 500 cM’ IUCTHILTHPOBAH-
HOH BOXBI, TIEPEHOCAT B MEPHYIO KOJI6Yy BMECTHMOCTBHIO 1 AM’, MPHIHBAIOT
100 cM” nenstHoi YKCYCHOH KHCNIOTBI H JOBOIAT X0 METKH OUCTHINMPOBAHHOH
BOLNOH. PacCTBOp XpaHAT B IONKITHACHOBOH nocyne. CpoK XpaHeHus 2 Mecaua.

8.2.6 Ilpuzomoenenue OCHOBHO20 ZpAdyupoEoOIHOZ0 PACMEOPT
dmopuod-uonoe ¢ Konyenmpayueit 1 mz/cm’

Pacteop roroBat u3 ['CO ¢ aTTecTOBaHHBIM comep»aHueM (TOpHI-
HOHOB B COOTBECTCTBUH C NpHUAaraeMo# K obpasiy uucTpykimei. PactBop xpa-
HAT B DONMITHUNEHOBOH OyThUTH. CpOK XpaHeHHA | mecsul.

8.2.7 Hpuzomoenernue pabouezo zpaoyuposounozo pacmeopa
dmopud-uonos c konyenmpayueii 0,01 mz/cm’

B MepHyio ko0y BMecTHMOCTRI0 100 cM’ nomeraror 1 e’ ['CO pacTBO-

pa $TOPHA-HOHOB U NOBOAAT A0 METKH AUCTHWUIMPOBAHHON BOAO#. PacTBop
XPaHAT B MOnHaTUNcHOBOA OyThUIM. Cpok XpaHeuus 1 Hepena.
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Hpumeuanue. Ilpn orcyrctrun ['CO gonyckaercd IPHroTORACHHE pado-
Yero rpalyupoOBOYHOI0 pacTeopa QropHI-HOHOB H3 QTOPHIAA HATPHA.

0,2210 r ¢Topuna HaTpHA NOMELIAIOT B MEPHYIO KOAOYy BMECTHMO-
cThio 1 AM’, pacTBOPAIOT B HEGONBIIOM KONWYECTRE AMCTWUTHPOBAHHON BOIM
¥ JOBOJAT 40 METKH NMCTH/UTHPOBAHHOH BOJXOM.

Orbupator 10 CM’ MOMYYEHHOTO PacTBOPa, TIEPEHOCAT B MEPHYIO KOJIOY
BMECTHMOCTEHIO 100 cM° ¥ IOBOISAT 0 METKH JHCTWUIHPOBaHHOM BOAOM.

Pactsop XpaHAT B NOMU3THICHOBOM OyTeutd. Cpok XpaHerHs 1 Hexes.

8.3 MocTpoesne rpaayMpoBoIHOro rpaduxa

Jngd noctpoeHus rpamnydpoBoqHOro rpaguka HeoOXOAUMO NPUroTo-
BHTh 0Opasupl JIA rpagyMpPOBKHU C MACCOBOH KOHLEHTpalueh TOpHI-HOHOB

0,1-1,0 mr/am’. VerioBus aHamuM3a, ero NPOBEACHYE HOJUKHBI COOTRETCTEOBATS
nn é6ulQ0 MBH.

CocTap ¥ KONTHYECTBO 00pa3snoB AN rpagyHpOBKH NpHBEAECHLI B Tal-
nmaue 2. [TorpeitHocTs, 06ycnopiieHHad NpoLeNypoii NPHrOTORICHHS 00pa3ioR
111 TpaXyUupOBKHM, HE npeBbinact 2,5%.

Tabnuna 2 - CocraBp H KOJAHYECTBO 00pa3ioB A8 rPpagyHPOBKH

Homep | Maccosas KOHLieHTpa- " AJIAKBOTHAS YacTh (cM™) pabouero
obpasua | uua ¢TopHA-HOHa B | I'PagyHPOBOYHOrO pactsopa GTopHi-
rpagyHpOBOYHBIX pac- | HOHOB € KoHUeHTpaluei 0,01 Mr/cM,
TBOpax, MI/AM . | NOMEIaeMas B MEPHYIO KONGY BMe-
' CTHMOCTBIO 50 CM”
0,0 0,0

P — e

0,1 0,5
0,2 1,0

0,4 2,0

]
2
5 0,6 3,0
7 10 50

AHanmu3z oOpa3loB Afi8 IpalyMpOBKH NPOBOAAT B MIOPAAKE BO3PACTAHWA
HX KOHUEHTpauHu. s nocTpoeHHs rpagyupoBOYHEIX rpaHUKOB KKIYIO MC-
KYCCTREHHYI0 CMeCh HeeOxoaumMo GOoTOMETPUpOBaTSs 3 pasa ¢ LEJIbI0 HCKToue-
HHA CJyYaiHBIX Pe3YAbTAaTOB H YCPEeIHEHHA NaHHbX. [IpH nocTpoeHnH rpagyH-
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POBOUHEIX IpadHKOB MO OCH OPIUHAT OTKNANBIBAKT 3HAYECHUA ONTHYECKOH
[UVIOTHOCTH, a IO OCH afCIHCC - BETRYHHY KOHUEHTPALIMH BEIeCTBa B MI/IM .

8.4 KouTponb cTabHALHOCTH rpalyHpoOBO4YHOH XapaKTepHCTHKH

KoHTpois CTaGUNBHOCTH TpaXyHpPOBOUYHOMH xapaﬁ'repucrmm [pOBO-
AAT HE peXKe ONHOr0 pa3a B KBapTaJl, a TAKKe IQCe PEMOHTA AU NOBEPKH
npubopa, MpH UCNONB3OBAHHH HOBOM TNapTHH peakTuBOB. CpeAcTBaMH
KOHTPONA ABAAIOTCH BHOBL NPHIOTOBIEHHBIE 00pa3usl Ajif rpaxyHpOBKH
(ne MmeHee 3 o0Opa3noB U3 NPHUBEAEHHBIX B Tabnuue 2).

'panyHpoOBOYHYIO XAPaKTEPHCTHUKY CUYHTAIOT CTabuapHON NpH Bhi-
[IONHEHHH CIIEAYIONIEro yCIOBHA:

| X-C|<0,01-C-1,960 (1)

rae X - pe3yJIbTaT KOHTPOJLHOIO H3MEpPEHHS coaepXahHuid QTOPUI-HOHOB
B 00pasue Ans rpagyMpoBKH, MI/AM ;

C - arrecToBaHHOE 3HaYeHHE MacCOBONH KOHUeHTpauuu ¢Topun-
HOHOB B OOpasie M1 rPanyHPOBKU, MI/OM’;

Op — CcpeaHEeKBaAPAaTHYECKOE OTKJIOHECHHE BHYTpHIabopaTOpHOH

NPELH3HOHHOCTH, YCTAHOBJICHHOE MPH PEaNH3alHiy METOAHKH B jlaboparo-
PHH.

Hpumeyanue. JIOUYCTHMO CpEAHCKBAIpPaTHYECKOE OTKJIOHEHHE
BHYTpHNatopaTOpHOM NMPEHHIHOHHOCTH MNpPH BHEAPEHUM METOJHKH B jado-

PATOPHH YCTaHaBIMBATh Ha OCHOBe Bhipaxenusa: Or = 0,84 Oz , ¢ no-

CAEAYIOHIMM YTOYHCHHEM 10 MEpE HAKOIJICHUMS MHpOpMalHu B Ipollecce
KOHTPOJIg CTaOWIBHOCTH Pe3y/IbTaTOB aHAIH3a.

3Ha4cHHd O, OpHBencHsl B Tabnuue 1.

Ecnu ycrnopue CTAaOHNBLHOCTH TPagyMPOBOYHON XapaKTEpPHCTHKH HE
BLIIOJNHACTCA TOJIBKO IS OAHOro oOpa3sua, HeoOXOAUMO BBINOJIHUTE MO-
BTOPHOE H3MEpPEHHE 3TOro 00pa3ua ¢ HeMbl UCKIKYEHHS pe3yJibTaTa, Co-
nepxaumero rpybyio norpemyocTs.

Ecnu rpanyuposodHas XapakTepHUCTHKa HecTaOMnbHAa, BEBIACHAIOT
NPUYHHBL €€ HECTAaDMIJIBHOCTH C MCMOJb30BaHHEM APYTHUX o0pa3uoB, npe-
AYCMOTPEHHBIX MeTOAUKOH. [IpH moBTOpHOM OOHapyXeHUH HECTAOHILHO-

CTH TpaayUpPOBOUHOH XapaKTEPHUCTHUKU CTPOAT HOBBIH I'pagyHpPOBOYHEIH
rpadux.
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9 YCTPAHEHUE MENIAIOIIINX BIINAHUNA

Memaiolitee BIMIHUC aMIOMHHHUA YCTpaHAOT AobasneHHeM aneTHale-
TOHa, 00pa3ywIIeEro ¢ aaroMHUHHEM ycroﬁqimmﬁ OecuBeTHBIA KOMIUIEKC. B
MPHCYTCTBHHU 3TOrO peareHTa AonmyctuMo 10-kparHoe No OTHOWIEHHIO K $PTO-
pUA-HOHAM KOJIMYECTBO AIIOMHHHA. ALETHaalueToH NoOaBAfgIOT B KOJIHUYE-
cree 2 cM” Ha 25 oM’ aHanmu3upyeMon npodsl, cogepxanie or 3 10 50 Mxr
GTOPHA-HOHOB.

10 BHINOJHEHHME USMEPEHMH

B MepHYI0 KOGy BMECTHMOCTBIO 50 CM° TIOMEIIAIOT TaKoH OOBEM IpO-
6b1, yToOH B Helt comepxkanocs OT 5 10 50 MKr ¢pTopun-HOHOB, HO He Oonblie
35 cM’.

Mpunuralor S cm’ 0,0005 MOJTB/ M pacTeOopa anU3apHHKOMILIEKCO-
Ha, 1 cM’ auetarHoro 6ydepHoro pacreopa, 5 CM’ a30THOKMCIIOTO JIAHTAHA MAH
Lepus (MopAXoOK NpuOaBsIeHHs PEAKTHBOB CIECAYET cTporo cobymonars), JOJIH-
BaIOT A0 METKH OMCTULTHPOBAHHOH BOJOH, TIMATENLHO IMEpPEMCIIUBAIOT U OC-
TaBMIOT Ha | 9ac B TeMHOM MecCTe. 3aTeM MEPEeHOCAT OKpaIICHHBLIA PacTBOp B
KIOBETY C TOMMUHHON mnorjaomaromero ¢os 10 MM H U3MEPAIOT ONITHYECKYIO
IUIOTHOCTS IpU AauHe BoaHBI 610-620 HM. B kavecTBe pacTtBopa CpaBHEHHA
HCIIOJIB3YETCA X0JI0CTas mpooa.

MaccORy10 KOHLUEHTPALHMIO QTOPHI-HOHOB HAXOJAT NO IpagyHpOBOYHO-

My FpaQHKy.
11 OBPABOTKA PE3VJBLTATOB USMEPEHUN

Conepxauue ¢TopHA-HOHOB X (MI/AM’) PacCUMTHIBAIOT MO dopmyne:

C x50
X__
v A (2)

C — maccoBas KOHUEHTpALMA GTOPUA-HOHA, HARAEHHA N0 MPATYHpo-
BOYHOMY rpaduky, Mr/aM ;

V — 06beM npobht, BIATOH JUIA ONpeNeneHHs, CM ;

50 — 06beM MepHO# KOIOBI, CM’.

3a pesynsTaT M3MepEeHHH X, MPHHHMAIOT CPENHEe apUPMETHUECKOE
3HaYCHHE ABYX flapannefibHBIX ONpeacncHuil X; v X,
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X, +X
Xy =—5—+, (3)

1714 KOTOPBIX BHINOJIHAETCH CNEAYIOMEE YCIOBHE:

X1~ X< 0,01 -r- X, , (4)

rae r - (penen MoBTOPAEMOCTH, 3HAYEHHA KOTOPOro NMpUBEACHEHI B
Tabnune 3.

Tabnanna 3 - 3HayeHHN Npeaena NOBTOPHEMOCTH IPH BEPOATHOCTH
P=0,95

| J{Bsana3oH [lpenen moBTOPAEMOCTH !
H3MEPEHHN, (OTHOCUTEILHOE 3HAYCHHE JONYCKAEMOr0 PAaCXOKIL-

J M/ aM° HHA MCXIY ABYMS DE3yTbTaTAME NapajuicibHBIX Of- :
| o L penencHui), r, % . |
Ot 0.1 0 0.25 BK. 39
Cg. 0.25 no 1 k. 28 |

ITpy HeBbIMONHEHUH YCHOBUS (4) MOryT ObITE HCITOIB30BAHEI METOIbI
IPGBEPKH NMPHEMIIEMOCTH PE3YJHTATOR MNapaLIeNbHBIX ONpeAeaeHdd H yC-

TAaHOBRJCHHUA OKOHYATENBHOro pesynbrara cornachHo paszuena 5 ['OCT P
HCO 5725-6.

PacxoxneHne MeXIOy pe3ynbTaTaMH H3IMEPCHHH, NONYUECHHBIMH B
ABYX nabopaTopHUsX, He AOJIXKHO NPEBHILIATEL NIPeAeaa BOCHIPOH3BOAUMOCTH.
[Tpy BEIMOAHEHHH ITOFO YCAOBUS NpueMneMbt 00a pesynbpraTa aHanusa. U B
KAa4eCTBE OKOHYATEABHOIO MOXET ObITH UCHOJL30BAHO HX CpelHee apud-

METHYECKOE 3HayeHue. 3Ha9¢HHUA Npeacia BOCIPOUIBOAHMOCTH fIpHBEOE-
HEI B Tabrnnue 4.

Ta0nnia 4 - 3HaYeHHd npeaea BOCHPOH3IBOXHMOCTH NpPH
BeposTHOCTH P=0,95

ﬂﬂ;nanazéu I Hpeﬂej; Bocnpom'ﬂo,z-mmocﬁi |
H3MEPECHHUN, (OTHOCHTENBHOE 3HAYCHHE A0NYCKAaEMOro pacxoxkae-
Mr/ M - HHS MEXIY ABYMA PE3YAbTATAMH H3MEPEHHI, NOxy- |
YCHHBIMH B pa3Hbix naboparopusx), R, %
Ot 0.1 10 0.25 BxJ1. 56
Cs.0.25 no 1 Bk 39

[Ipy npeBblieHHU Tpeaesia BOCTIPOU3IBOAUMOCTH MOTYT OBITh HC-
NOIK30BAHLI METOAB OLEHKH NPHEMIEMOCTH PE3YJIATATOB aHAMH3a COrac-

ro pasznena S 'OCT P UCO 5725-6.

10
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12 ODOPMIEHME PE3VJILTATOB H3MEPEHHHA

PesyasTar Mamepenuii X, Mr/aM’ B HOKYMEHTaX, MpeRyCMaTpPUBAIO-
WX ero HCNnoJb3OBaHHE, MOKET OnITh Mpencrapjied B Buae: X =+ A,
P=0,95,

rae A - NoKasarejs TO4HOCTH METOQAHKH.

3HayeHHe A paccuuThiBawT no ¢opmyne: A = 0,01-3 -X. 3HaueHune &
npuBeaeHo B Tabnuue 1.

HONyCcTHMO pe3yabTaTrT H3MCpPCHHH B JOKYMEHTax, BHIaBaeMBIX Jia-
bopatopueil, npeacrasniaThk B BHAE: X * A,, P=0,95, npu ycrnoeuu A, <A,
rae:

X — pe3yabTat H3IMCpPEHHH, INOJYYECHHBIH B COOTBETCTBHH C NPOIH-
CLI0 METOJHKH;

+ A, - 3HAaYCHHE XapaKTepHCTHKH NMOTPEIIHOCTH PE3yALTATOB aHalHu-~
33, YCTAHOBJICHHOE IMIpH peasiH3altMH METOOUKH B JaboparopHH H obecne-
UHBAEMOEC KOHTPONEM CTAOHABHOCTH PE3yIbTaTOB aHANU3A.

IHpumeuanue. [1py npencTaBleHUN PEIyabTATAa AHAIH3A B JOKYMEH-
TaX, BblAaBaeMeiX Jilaboparopueit, yKasniBaoT:

— KOJIHYECTBO pPE3YJLTAaTOB NMaPaUICALHEIX ONpPEHACNieHHH, HCHONb30-
BAHHBIX /I pacyeTa pe3ylibTaTa aHanu3a, .

— cnocob onpenesieHHA pe3yiibTara u3MepeHui (CpenHee apudMeTH-
4eCKO€E 3HayeHHe WU MeaAHaHa pe3yibTATOB [apajlie/ibHBIX OnpeaAesieHuH).

13 KOHTPOJIb KAYECTBA PE3YJIbTATOB AHAJIH3A IIPH
PEAJIH3ALIUH METOAHUKH B IABOPATOPHH

KoHTpoJis KauecTBa pe3yJIbTATOB aHANK3a IIPH PeaTH3alHHd METOAHKH
B JIabOpaTopHH npelyCMaTPHUBACT:

- OTIepaTUBHBLIA KOHTPOJE MPOLEAYPH aHAIH3a (HAa OCHOBE OLICHKH
MOTPEUIHOCTH MpPH peanv3aiHd OTICIBHO B3STOH KOHTPONLHOH NpPOLERY-
PBi);

- KOHTPO/Ib CTA0HABHOCTH Pe3yIsTaToOB aHanH3a (Ha OCHOBE KOHTPO-
s CTaOUNABHOCTH CPEAHECKBAAPATHYECKOIO OTKIOHEHHS NOBTOPAEMOCTH,
CPEAHEKBAAPATHYECKOI O OTKJIIOHEHHA BHYTPHUIA00PATOPHON Nipellu3HOHHO-
CTH, IOTPEIIHOCTH ).

t1
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13.1 Anropurm oneparHBHOro KOHTPOJs Npoueayphbl aHAJHN3A
¢ HCIIOAB30BAHHEM METOAA X00aBOK

OnepartuBHBI KOHTPOIE NPOLEXYPH aHANH3a NMNPOBOAAT MYTEM CpaB-
HEHHsl pe3yasTaTa OTHENBHO B3ATOH KOHTPOJABHOIM npoueaypul K, C HOpMa-
THBOM KOHTpoONA K.

Peayne1aT KONTpOABHOHN npouenypsl K, paccuntsiBaioT no popmyne
K.=|X,-X_-C, |, (5)

rae X . — pe3y/NsTaT aHaIKW3a MacCOBOI KOHUEHTpauHHU GTOPHA-HOHOB B

npobe ¢ H3BeCTHO#H A00aBKkoi — cpellHee apudMeTHdeckoe ABYX pe3vibTa-

TOB MapanienbHbiX ONpencicHRN, paCX0oXKICHHE MEXAY KOTOPBIMH YIOBJE-
3

TBOpAEeT YCIHoBHIO (4) pazpena 11, Mr/am™;

X cp — PE3YJIBTAT dHaA/TH3a MaCCOBOH KOHICHTPAIIHH (I}TOPH.I[-HOHOB B

HCXOAHOUW npobe — cpeaHee apudMETHUECKOE ABYX pe3yILTaTOB mapan-
NENbHBIX ONpeReICHHH, PacXOXIACHHUE MEXAY KOTOPHIMH YIORJETBOpAET
ycioeuio (4) pasaena 11, mMr/om’;

C, - BeJiHdMHA A00ABKH, MI/OM .

Hopmatue koHTpons K pacCUHTHIBAIOT 110 Gopmye

_
K=JIA" +A° (6)

V "X;r J,X# s

rae A,,,, X ‘5,:,,1(,, - 3HAYCHUR XapPaXTEPHUCTHKH NOTPCUIHOCTH pe3yibra-

r

TOB aHANH3a, YCTAHOBJICHHKIC B NaDOPpAaTOPHHU NpH pPeaiM3alHH METOAHKH,
COOTBETCTBYIOLHE MAaCCOBOH KOHUEHTPALHH PTOPHUIA-HOHOB B npode ¢ H3-
BECTHO# n00aBKO#H H B HCXOOHOMN Npobe COOTBETCTBEHHO.

ITpumeyanue. JonycTHMO XapaKTEPUCTHKY NMOrpEeIIHOCTH PE3YAbTa-
TOB aHANU32a NpPH BHEAPECHHH MCTOAMKH B jiadopaTtopun yCTaHABAMBAThL Ha
OCHORE BbIpaxeHMa: A, = 0,84-A, ¢ mocneayOuIUM yTOYHEHHEM MO MEpe

HaKOIUIEHHS MHPOpPMaAUUH B NpOLECCEe KOHTPOIR CTaOUILHOCTH pe3yabTa-
TOB aHalM3a.

12
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[pouenypy aHanu3a NpH3HAOT YAOBAETBOPUTEILHOM, NPU BHIIIOJHE-
HHH YCHOBHS:

K. < K (7

[Ipu HEBEINOJHEHHH YCJOBHSA (7) KOHTPOJILHYIO Npouenypy NOBTO-
pAOT. [TpH NMOBTOPHOM HEBBIMONHEHHH ycnomﬁ_ (7) BHACHAKOT MPHYHHEL,
[IpHBOASAIIHE K HEYNOBICTROPHTEILHEIM PE3ybTaTaM, H IPHHHMAIOT MEpPHI
M0 HX YCTPaHEHHIO. |

13.2 AXropurM OMepaTHBHOIO KOHTPOJA APOUEAYPSHI aHATH3A
¢ NpHMEeHeHNeM 00paiuos ANA KORTPOJIs

OnepaTUBHBIH KOHTPOJIb NPOLUEAYPE! aHain3a NPOBOAAT OYTEM CpaB-

HEHUs pe3yJIETaTa OTAEIbHO B3ATOH KOHTPOJILHON npouenyps K, ¢ HOpMa-
THBOM KOHTpONAq K.

Pe3ynpTaT KOHTPOALHON NMpoueayps K, paccuuThiBaioT no gopmyne:

K, =| X,-C|, (8)

rae X, — Pe3ylbTaT aHAJIM3a MacCOBOH KOHLEHTPAUHH ¢TOPHA-HOHOB B

obpasiue M KOHTPONA — cpeHee apUPMETHYECKOE ABYX Pe3yJILTAaTOB na-
pPAUIEABHBIX ONPEHACIEHHH, PaCXOXKACHHE MEXJY KOTOPLIMH yAOBJIETBOPSA-
et ycnoeuio {4) paszgena 11, Mr/am’;

C — atTeCTOBaHHOE 3Ha4YeHHe oOpasua A1 KOHTPOII, Mr/aM”.

Hopmatus kKOHTPOoJIA K pacCYHTHIBAIOT 110 GopMyie
K= A, (9)

rae + A, - XapakTepuCTHKA NOrpelHoCTy pe3yAbTAaTOB aHANAK3a, CO-
OTBETCTBYIOIIAA aTTECTOBAHHOMY 3HAYCHMIO O00pa3na AIA KOHTPOIIA.

lIpumeuanue. I10TTyCTUMO XapaKTEpPHCTHKY HOTPEIMIHOCTH pelyibTa-
TOB aHAIM3a IPH BHCIAPCHHUU METOAHKH B J1aO0OpaTOPHN YCTaHABJIHMBATL Ha
OCHOBe BhIpaxeHua: A, = 0,84- A, ¢ nocaeayw UM YTOYHEHHEM 110 Mepe

HaKOTUIEHUA MHPOpPMaUHH B TIPOLIECCEe KOHTPONIS CTaOUABHOCTH PEe3ynbTa-
TOB aHaJIK3a.

13
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[Tpouenypy aHanu3a MnpU3HaOT YAOBICTBOPHTENLHOH, NPH BEINONHE-
HHM YCITOBHA:

K. <K (10)

[Ipn HeBBHINOJHEHUH YCAOBHA (10) KOHTpPONBHYIO mpoLEAypY MOBTO-
paA0T. [IpH MOBTOPHOM HEBLINOJHEHUHU YCa0BHA (10) BHACHAIOT NMPUUYHHB,

NpUBOAKIOHE K HEYAOBIETBOPUTENEHEIM Pe3yNbTaTaM, ¥ NPHHUMAIOT MEPHI
N0 HX YCTPAHEHHIO.

[lepuOoNMYHOCTE ONEPATHBHOIO KOHTPOJA MNpouUCAYpH aHaIM3a, a
TAK)KE peaTHlyeMbie MpoLEeaAypHl KOHTPOJS CTaOMIEHOCTH pPe3yJIbTaTOB
aHanK3a perjaMeHTHPYIOT B PYKOBOACTRBE N0 KayecTBy N1abOpaTOPHH.

14



QELAEPAJIBHOE AT'EHTCTBO [TO TEXHMYECKOMY PEIVIIMPOBAHMIO Y METPOJIOTUH
T'ocynapcTreEHBIA HIYIHLH METPONOIHIECKHH USHTD
OT YN «¥YpadbCKUH HAYYHO-HCCIEI0BATENLCKHA UHCTATYT METP OJIOTHHD

CBUIETEJABCTRO

00 aTTecTalHH METOAHKH BRINGIHEeHHS H3MepeHU

Ne 223.1.1.03.17/2007

M&TOI[HI(E BLITIQJHCHHR A HEMB}JCHHﬁ MaCCGBE}ﬁ KDH]ICH’[P&[[E[H TOPHI-HOHORB B
HAHMCHROBAHNHE wamcpsemol senwtniu; ofexta

HEHPO,ILHI:IK A CTOYHBIX BOA4daX @OTGM&IEEECKHM _ME‘:'IOH,OM C NAHTAaH gﬁ.lIH uﬂEHEM! —
K MCTQAA ISMCpeHHH

ANTH3apEHKOMILIEKCOHOM, e

paspaboragBas PI'Y «Degepanbureiil NEETP aHATA3A B ONEHEKHA TEXHOITEHHOTO
HAMMCHOBAHNE OPTAHIAHH (NpernpraTHa), paapaborasuei MBH

BO3ACHECTBRE AR, - - -
atrectoBaga B coorsercrerE ¢ I OCT P B.563.
ATTeCTanHg OCYMIECTBICSHA 110 pe3ylIbTaTaM _MCTPONOTHICCKO# IKCNEPTH3IH MATEPHAIOB

10 pa3paloTke METOREKHE BHOOJHCHEK H3IMEDEHAR

0HA pEfOT. METPOROIRICCKAS JETEPTURE MATCPHAROS o pLspabotxe MBH, TEOpeTHYLCKDE HAN MEDCPHNEHTARLHOE KCCHEROD3HHE MBH,
Rpyr¥e Bri pador

kel

ey P S —— S —.

B pe3synsTate arTecTaliER ycTaHOBAEHO, 910 MBH coorseTcTByeT NpeabaBAAEMBIM K HEH
MEeTPONOrHIeCKAM TpeOOBAEHAM R obnanaer CNenYyIOMBEMA OCHOBHBIMH
METPONOTHHUCCKEMY XapaKTePACTAKAMHE, OPHBCICHEENIMHE B IIPRIOKCHAR.

LHANAB0N WOIMEPEHIA, XZDAXTEPHCTHEY NOTPEIMHOCTH HIMEPEHAA {HCONPCRCACHHOCTE IGHEPEHUA) B (HAH) XAPMTEPHCTHEN COCTAAANIOIHAX
NOrpemwrocTH {NpK HCOOXORAMOCTH — HOPMATHBE KOSTPONK)

[Ilpanoxerme: MeTposorgdeckye xapakrepactexas MBH ma 1 NACTE

3aM.nupexTopa mo ®ayIHOM pabore

3aB.neboparopuei
jlata seimauwm:

CPGK NeHCTBHY:

Pocc_ux. 620000, 2 E o2, . Kpacnoggvencxds, § ?
men.(343) 350-26-18, danc: (343) 350-20-39. E-mail: uniim@uniim. ru



[Ipunoxkenne k ceunaereancTsy Ne 223,1.1.03.17/2007
00 aTTecTaUHH METOIHKH BLINNCAHEHHSN HIMEpEeHHH

MaCCOBOH KOHUEHTPauMH (PTOPRA-HOEBOB B IDHPOARLIX H CTOYHBLIX BoJax

GOoToOMETPHILCKHM METOA0M € JAHTAH (MJH NEPHEM) — ATHIAPHAKOMILIEKCOHOM

1. Jlnanazon u3MepeHui, 3Ha9en s NoKa3aTe/Iell TOIHOCTH, NOBTOPIEMOCTE H BOCIIPOH3BOOHMOCTH

T —

Jnranason Iloxasarens Iloxazarens IlokazaTtens
H3MEPEHHH, NOBTOPIEMOCTH | BOCIIPOHM3BOTHMOCTH TOYHOCTH
m/mf" (oTHOCHTEILHOE IHAYECHHE | (oTHOCHTENLHOE 3RASEHAE (rpaHuLBl
CpejHeKrAAPATRIECKOTO CPERHEKBAAPATHIECKQTO OTHOCATENLHOH
OTIUIOHEHHS TIOBTOPAEMOCTH), OTEAOHEHHA NOrpemHOCTH
6. % BOCHPOH3BOAHMOCTH), Gp,ve | [TPH BEPOITHOCTH
) P=0.95), +£ 6,%
Ot 0.1 10 0.25 BKL. 14 T 20 40
Cs. 0.25 o 1 BruL 10 14 28

2. Jl@ana3los A3MepeHWH, 3HaueHWs TIPEISAOR TOBTOPAEMOCTE H BOCOPOH3BOOHMOCTH NOPH
eepoarrocTE P=0.95

Huanazon « IIpenen NoBTOPSEMOCTH [Ipenen BOCHPORIBOAAMOCTH

{ oTHOCHTENLHOE 3HATeANE goryckaemoro | (OTHOCHTELHOC IRANEHKE HAOTYCKAEMOro
DACXOWISHAR MEXIY [BYMSX PACXOWNCHHE MEXY ABYMA Pe3ylsTaTaMH
pesynbTaTaMH OapatienbanX H3MEPEHMH, NOTYICHHLIME B PA3HBLIX
onpepenenni), T, %o sabopatopkax), R, %
39 56
28 39

S — ol R ol —
.

el

Ot 0.1 10 0.25 B100.
Cs.0.25 go 1 BRIL

3. [Tpa peammzanuu MeTOAMKHA B NabopaTtopun 00ecneInBaioT: |

- OOCPAaTHRHLGT KOHTpPONL NPOUEOYPH H3MEPEHMH (Ha OCHOBE OLEHKM TOTPEeNIEOCTH TipH
peamA3aidy 0THE/IBHO B3ATOH KOHTPONBHOH TPOREeAYPH ),

- KOHTPONb CT20HNBbHOCTH pE3yNLTaTOB HM3MEpEHHH (Ha OCHOBE KOHTPOAX CTabHUIBHOCTH
CPEOHEKBAMPATAYECKOTO OTKNOHEEHX NOBTOPAEMOCTH, CPEAREKBANAPATAYECKOrC OTKIIOHEHMHA
BHYTP1a00paTOPHOA NIPCLH3AOHHOCTH, NOTPEOIHOCTH).

ANTOPHTM ONEPATHBHOINO KOHTPOJIS OPONEAYPHl H3MEPEHHH MPHBEJEH B JNOKYMEHTE Ha METOHEKY
BLINIONTHEHHS H3MEPECHHHA.

[poueryps KoHTpong cTaDMNLHOCTH pe3yfLTaTOB BLUIONHSEMEIX HIMEpPeHHI perafaMeHTHDPYIOT B
PyxosoacTre o xadecTsy Naboparopus.

Crapini HavyHbG COTPYIHHK
naboparopnm 223
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