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TOCYJZAPCTBEHHBI CTAHJIAPT COIO3A CCP

BOJA IIMTHBEBASA

METOJBI ONTPEJAEJEHUSI MACCOBOI KOHLIEHTPALIUU MEJH

I'OCT 4388-72

T'OCYJAPCTBEHHBI KOMHUTET CCCP 11O CTAHJIAPTAM
MOCKBA

TOCYIAPCTBEHHBIW CTAHIAPT COIO3A CCP

BOJIA IMTBEBASL TroCT
MeToab! onpeaeeHUus MACCOBOI KOHIIEHTPAIUH MeaU 4388-72°
Drinking water. B3amen
Methods for determination of copper mass concentration I'OCT 4388-48

ITocranoBiennem I'ocynapcreennoro komurera cranaaproB Cosera Mununcrpo CCCP ot 9
okTsa0pa 1972 r. Ne 1855 cpok BBeieHUsI YCTAHOBJIEH

¢ 01.01.74
IIpoBepen B 1983 r. [locTtanoBenneM IN'occrangapra ot 02.02.84 Ne 414
CPOK AeHCTBHS NMPOAJIEH
no 01.01.89

CHsTO OrpaHnyeHue cpoka aevicreus (4/92)
Heco0uroneHue cTanaapTa npecjieayercs 1o 3aKoHy

Hacrosmuit  crangapr  pacnpocTpaHSeTCs Ha  IUTBEBYIO BOJYy M YCTaHaBIIMBAET
KOJIOPUMETPUUYECKUE METO/IBI ONIPEAEIICHUS MACCOBOM KOHLICHTPAMU MEIH.
Onpenenenne Meau B MUThEBOM BOJIE TPOBOJSIT:
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Opy  MaccoBoM  KoHueHTpaumun wmeagu ot 0,02 mo 0,5 MF/,Z[M3 C  pEaKkTHMBOM
TVDTHIANTHOKapOaMaToM HATpus (ONpeIeICHHe MEIN B HOHHOU (hopme);

npu  MaccoBod KoHueHtpauuu wmean ot 0,002 go 0,06 Mr/z[M3 C PpEaKkTUBOM
TVDTHIANTHOKapOaMaToOM CBHUHIIA (OMpeesieHrue 00 MacCOBOM KOHIICHTPAITUU MEJIH);

npu MaccoBod KoHueHTpamuu meau ot 0,1 mo 1,2 Mr/aM° ¢ PEaKTUBOM MUKPAMUHAIICUIIOH
(onpenenenne oOIIEH MacCOBON KOHIIEHTPAIIMH ME/IN).

(M3menennas penakuus, Uzm. Ne 1).

1. METOJbI OTBOPA IIPOBb

1.1. O160p npo0 - mo 'OCT 24481-80.

1.2. O6BbeM mpoOBI BOBI JUTS OMPEIENICHAS MEIH JIOTIKEH ObITh He MeHee 250 e,

1.3. IlpoObl BOABI, €CIM OHU HE MOTYT OBITH MPOAHATH3UPOBAHBI Cpa3y, KOHCEPBHUPYIOT
noGaBieHneM 3 M’ KOHIICHTPUPOBAHHOM COJISTHOM KUCIOTHI Ha | IIM® BOZIBL

OmnpeneneHue MPOBOAAT HE MO3AHEE YEM uepe3 3 CyT.

1.1-1.3. (U3menennas penakuus, U3m. Ne 1).

2. KOJIOPUMETPUYECKOE OINPEJIEJIEHUE MACCOBOM KOHIIEHTPAIIUH
MEJIHN C JUITUITAUTUHOKAPBAMATOM HATPUSA

2.1. CymHocTh MeTOaA

Metoa ocHOBaH Ha B3aUMOJICMCTBUU MOHOB JBYXBAJICHTHOW MEIU C JAMATWIIUTHOKApOAMATOM
HaTpus B claboaMMUAYHOM pacTBOpe C 00pa3oBaHUEM IUATHIAUTHOKapbOamara Meau,
OKpAIIEHHOTO B JKEJITO-KOPUYHEBBIA 1BET. B pa30aBieHHBIX pacTBOpax IUATUIAUTHOKapOaMar
Meau 00pa3yeT KOJUTOUIHBIE PACTBOPHI, sl OONbIIEH YCTOMUYNBOCTH KOTOPBIX 100aBIISIOT PACTBOP
Kpaxmana. [ ycTpaHeHusl MEIIAloIIero BIUSHUS XKelle3a U )KECTKOCTH BOAbI JOOABISIOT pacTBOP
CETHETOBOM COJIH.

2.2. Annaparypa, MaTepuaJjbl U peaKTHBBI

DOTOANEKTPOKOTIOPUMETP PATUYHBIX MAPOK.

KroBetsl ¢ TonmuHoOM ciost 50 M.

bans necuanas.

ITocyna wmepnas, nmabopatopnas, crexisiHHas nmo ['OCT 20292-74 BMECTUMOCTBIO: MHUIETKU
MepHbIe 1 - 2 oM ¢ nenenusimu 0,01 e uSem e nenenusimu 0,1 oMe.

L{WTHHAPHI KOMOPHMETPHYECKHE CTEKIHHBIC ¢ OTMETKO# Ha 50 cM’.

[Mumunapsr mepublie o I'OCT 1770-74 BMectumocthio 10 e,

Crakanbl cTeKJIsIHHBIE, TabopaTopHbie o ['OCT 25336-82.

Kanenbaunp! creknsanabie, tadboparopasie mo 'OCT 25336-82.

Ammuaxk Bogubii mo 'OCT 3760-79, 25 %-Hblii pacTBOD.

Kanuit-natpuii BunHokucibiid mo 'OCT 5845-79.

Mens ceprokucias mo 'OCT 4165-78.

Hatpust N, N-mmatunautunokapbamar mo 'OCT 8864-71.

Kucnora consnas no 'OCT 3118-77.

Kucnora cepnas mo 'OCT 4204-77.

Kpaxwman pactsopumsiii o 'OCT 10163-76, 0,25 %-Hblii pacTBOD.

Ammonuii HaacepHokucabiid o 'OCT 20478-75.

Bce peakTuBbI, HCTIONB3yEeMbIE AJIs aHAIH3a, TOJDKHBI OBITh KBATH(DHUKAIIMH YUCTHIC JTsl aHATTN3a
(a.m.a.).

(M3menennas penakuus, U3m. Ne 1).

2.3. [loaroroBKa K aHAJIU3Y

2.3.1. Boma nuctuiMpoBaHHas, HE coJepikallas MW, NEperHaHHasl JBaXAbl B CTEKISIHHOM
puodope, UCTIOMB3YETCS JIJIs1 IPUTOTOBJICHHS pPAaCTBOPOB M pa30aBiIeHUS TPOO BOIBI.

2.3.2. Ilpucomosnenue 0,1 %-no2o pacmeopa Oudsmuioumuokapoamama Hampus
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1 r mu THUIAUTHOKapOaMaTa HaTPHUs PACTBOPSIIOT B HEOONBIIOM KOJIWYECTBE AUCTUILIMPOBAHHOMN
BOJIBI, QWIBTPYIOT M JIOBOJAT 00BEM pacTtBopa 1o | e JUCTUJNIMPOBAHHOM BOJON. XpaHST B
CKJISTHKE U3 TEMHOTO CTEKJIa B TEMHOM MECTe.

2.3.3. Ilpucomosnenue 600H020 pacmeopa amMmuara

PactBop roroBar pazbamnenueM 25 %-HOTO pacTBOpa amMMHaka AUCTUUIMPOBAHHOW BOAOW B
cooTHoueHud 1 : 4.

2.3.4. Ilpucomosnenue pacmeopa Kaius-Hampus 8UHHOKUCLO20 (Ce2Hemo8ol cou)

50 r cerneroBoit conmu KNaC4H4Og - 4H,0 pactBopsitot B 50 oM’ JTUCTUITUPOBAHHOMN BOJIBI.

2.3.5. Ilpucomosnenue oCHOBHO20 CMAHOAPMHO20 PACMBOPA CEPHOKUCTOU Meou

0,393 r ceprokucioit Mean CuSOy - SH,O pacTBOPSIOT B MEPHOIT KOI6E BMECTHMOCTBIO 1 1M B
HEOOJIBIIIOM KOJIMYECTBE AUCTHJUIMPOBAHHOW BOJIBI, MOAKUCICHHON 1 oM’ CEpHOM KHCIIOTHI,
pa3baBneHHoil 1 : 5, u moBOAAT 00BEM pacTBOpa A0 METKH JUCTHUTMPOBAHHOW BOIOM. 1 oM’
pactBopa comepxur 0,1 mr Cu”",

Cpok xpaHeHMsI pacTBOpa - 3 Mec.

(M3menennas pepaxkuusi, U3m. Ne 1).

2.3.6. Ilpucomosnenue paboue2o cmanoapmuo20 pacmeopa cepHOKUCION Meou

Pabounit pactBop rotoBaT pa3zbaBieHHEM OCHOBHOrO pactBopa B 10 pa3 AuCTHIIIMPOBaHHOMN
BOTOM. 1 cM’ pactBopa conepxut 0,01 mr Cu™". IIpUMEHSIOT CBEKEIIPUTOTOBIICHHBIA PACTBOD.

2.3.7. Ilpuzomosnenue 5 %-no2o pacmeopa HAOCepHOKUCIO20 AMMOHUSL

5 r HagcepHokucioro aMMoHus (NHy)2S,0g pactBopsitoT B 95 oM’ JUCTUJJIMPOBAHHOU BOJBL.

(M3menennas pepaxkuusi, U3m. Ne 1).

2.4. IlpoBeneHue aHaan3a

[Ipu oOveme uccnemyemoit Boabl 50 oM’ MeJIb MOKHO OTpEeNeNuTh B KoHIeHTpauuu oT 0,02 10
0,5 Mr/I[M3 .

[Ipu OosblieM cofepkaHUM MeIU OTOUPAIOT COOTBETCTBEHHO MEHBIINI 00BHEM BOJIBI.

B xonopumerpuueckuil TUAMHAP ¢ OTMETKOM Ha 50 oM’ orMmepuBaroT 50 oM’ HCCIIElyEMOU BOJBI
(IpH MaccoBoil KOHIEHTpamiy Meau 0oxee 0,5 Mr/IM’ 00BEM HCCIETyeMOH BOIBI YMEHBIIAIOT H
JOBOJAT €r0 TUCTHIIMPOBAHHON BoAou a0 50 cm’). Ecoi Boza He GbLIa MOXKHCICHA mpu oTdope
npoOBl, TO €€ TMOMKHCIAIT | - 2 KaluissMH COJITHOW KHCIIOTHI, pa3daBiieHHo 1 : 1, 3arem
MOCIIe0BATENbHO MPUOABISIOT 1 oM’ pacTBopa CEerHeToBOM comnu, 5 oM’ pacTBopa amMMHaka, 1 oM’
pacTBOpa Kpaxmala M 5 CM° pacTBOpa AMITHIIMTHOKAPOAMATa HATPHSI.

[Tocne pmobGaBieHHsT KaXKIOTO peEakTUBA TMPOU3BOAAT TIepeMmelinBaHue. HTEHCHMBHOCTH
MOJIYYCHHOM OKPAaCKU HW3MEPSIIOT BHU3YyJIbHO WU (DOTOMETPUUECKH, TIONB3YSCh IIKAJIOU
CTaHJApPTHBIX PACTBOPOB. [l TPUTOTOBIEHMS IIKaIbl CTAHAAPTHBIX PACTBOPOB OTOMPAIOT B
umuaApel Hecenepa 0,0; 0,1; 0,2; 0,5; 1,0; 2,0 u 3,0 o’ pabodero cTaHIapTHOTO pacTBOpa
(MaccoBasi KOHLIEHTpALUSg MEAU B CTAaHAAPTHBIX pacTBOpax IIKajbl COOTBETCTBEHHO OyJET paBHa
0,02; 0,04; 0,1; 0,6 MF/I[M3), pazbasisiroT 10 50 oM’ JTUCTHJUTHPOBAHHOW BOJOW U 00padaThIBaloOT
Tak JKe, Kak wuccienyemyro mpoOy. Ilpu Bu3yanbHOM ONpeAeNeHUH CpaBHEHHE OKpPACKH
HCCJIETyeMOT0 pacTBOpa CO MIKAJION CTaHJAPTHBIX PaCTBOPOB MPOU3BOIAT CBEpXy Ha Oerom QoHe
(pacTBOPHI MIKAJIBI YCTOWYUBBI B TCUCHHE | ).

[Ipu poTOoMeTprUECKOM KOTOPUMETPHUPOBAHNU UCTIONB3YIOT cuHM cBeTopuibTp (1 =430 M) 1
KIOBETY C TONIMUHON padouero ciost 50 mm. Y3 u3aMepeHHOH ONTHYECKOH MJIOTHOCTH UCCIIEy MO
POOBI BEIUUTAIOT ONTUYECKYTO TNIOTHOCTh KOHTPOJIBHOM MPOOHI.

Jlis moctpoeHust KalnOpOBOYHOTO rpaduka UCHOIb3YIOT ONTUYECKUE IIIOTHOCTH OKPAIlIeHHBIX
CTaHJApTHBIX PACTBOPOB, NPUTOTOBJIICHHBIX JJI BHU3yalbHOro ormnpeaenceHus. M3 HalaeHHbIX
BEJIMYMH BBIUYUTAIOT ONTHUYECKYIO IJIOTHOCTh KOHTPOJIBbHON MpoObl. CTposT rpaduk 3aBUCUMOCTEN
OIITHYECKO} [IIOTHOCTH OT KOHI[GHTPALIMH MEIH B MI/IM .

[Ipu uBerHocTn Boxbl Oosbmie 20° ee 00ECHBEUMBAIOT IyTEM OKHCICHUS TepCyabdaTrom
aMMOHS; UL 9TOro K 50 oM’ HCCIIeTyeMON BOJBI MPUOABISAIOT 2,5 cM® 5 %-HOro pactBopa
HaJicepHOKuciaoro amMmmonus u 20 - 30 oM’ JTUCTUUTUPOBAHHON Bonbl. [IpoOy KumatsIT 10
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TMOJyUeHHs ePBOHAYANBLHOrO 00beMa (50 cM’) M jamee MPOBOIAT ONMPENENCHHE, KaK yKa3aHo
BBIILIE.
2.5. O06padoTKa pe3y1bTaTOB
MaccoBy0 KOHIIEHTpALHIO MeH (X) B MI/IM® BBIYHCIISIOT IO (opMye
50

X =
7

rae C - KOHICHTpALUs ME/IH, HAWICHHAS [0 KaTMOPOBOYHOMY TrpadMKy WM BH3YaIbHO IO IIKAJES
CTaHAAPTHBIX PACTBOPOB, MI/IIM’;

V - 06beM MPOOBI, B3ATHIH LTS OIPEACICHHS, CM .

3a OKOHYATENLHBIA PE3yNIbTAT aHANW3a MPUHUMAIOT CPelHee apu(PMETUYECKOE PE3yJIbTATOB
ABYX IapaJUICIIbHBIX OHpeﬂeHeHHﬁ, JAOITYCKACMbIC PACXOXKIACHUA (CXOI[I/IMOCTB) MCIKAY KOTOPBIMHU
HE JIOJKHBI IPEBBIIATEL +25 %. Pe3yabTaT OKpYIJISIOT 10 BTOPOTO JAECATUYHOTO 3HAKA.

JlomycKaeMble pacX0XkIEHHs pe3yIbTaToB (4) B POIEHTAX BLIYHUCIAIOT IO GOopMyJIe

v
4= 4878) g0
LY

El

rze P - 6oibiuii pe3yapTaT u3 ABYX MapajuIeIbHbIX ONpeaeIICHUH;

P, - MeHbIIMH pe3yabTaT U3 ABYX NapajuieIbHbIX OMPEACICHUM.

CyMMapHasi HOTpelIHOCTh OIpeNeIeHUs MeAu He npeBblmiaeT +25 % mnpu 10BEpUTENbHON
BeposaTHOocTH 0,95.

2.4,2.5. (M3menennas penaxkuus, U3m. Ne 1).

3. KOJIOPUMETPUYECKOE ONPEJIEJIEHUE MACCOBOM KOHIIEHTPAIIUU
MEJIHN C JUITUITIUTHOKAPBAMATOM CBUHIA

3.1. CymHocTh MeTOAA

MeTtoa ocHOBaH Ha OOMEHHOW peakluu, mpoucxoxasmei B kucioir cpene (pH 1 - 2) mexny
muyTunautuokapoamarom cBuHia [N(C;Hs),CS;], x Pb, pacTBOpeHHBIM B YETBIPEXXJIOPHUCTOM
yraepoae, U uwoHamu Meaun. KapOamaT Memu OKpalleH B JKENTHIM I[BET, a KapOaMaT CBHHIIA
OecuereH. [Ipu 3amenieHny CBUHIA MEJIBIO CIION YETHIPEXXJIOPHUCTOTO YIJIEpoJa OKpalluBaeTcs B
JKEIIThIN LBET.

3.2. Anmaparypa, MaTepuaJibl U PeaKTUBBI

[Mocyna mepnas, maboparopnas, crekisHHas mo ['OCT 20292-74 BMECTUMOCTBIO: MHUIETKH
Mepubie 100, 50 oM 6e3 nexeHuit, munetku 10 oM ¢ neneausmu 0,1 oMe.

[pobupku xonopumerpuueckue mo 'OCT 25336-82 nuamerpom 12 MM, BMECTUMOCTBIO 5 M, ¢
npunuIi(OBaHHONU MPOOKOA.

Boponku genurenshbie 1o TOCT 25336-82 Bmectumoctbio 150 - 200 1 500 ev’.

bymara ¢unsTpoBanibHas adoparopnas mo 'OCT 12026-76.

Ammuaxk Bogubiit mo 'OCT 3760-79, 25 %-Hblii pacTBOD.

Hatpust N, N-mumatunautunokapoamar mo 'OCT 8864-71.

Mens ceprokucinas mo 'OCT 4165-78.

Kucnora cepnas mo 'OCT 4204-77.

Kucnora consnas nmo 'OCT 3118-77.

Yraepon uerbipexxsiopuctsiii mo 'OCT 20288-74.

Csunen ykcycHokucaslid o 'OCT 1027-67.

Ammonuii HaacepHokucabiid o I'OCT 20478-75.

Bce peakTuBbI, HCTIONB3yEeMbIE AJIs aHAIH3a, TOJDKHBI OBITh KBATH(DHUKAIINY YUCTHIC JTsl aHATTN3a
(a.m.a.).

(M3menennas penakuus, U3m. Ne 1).
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3.3. IloaroroBka Kk aHAJIU3Y

3.3.1. [IpuroroBiaeHue OCHOBHOTO CTaH/IAPTHOTO PACTBOPA CEPHOKHUCION MEH - 1O 1. 2.3.5.

(M3menennas penakuus, U3m. Ne 1).

3.3.2. [Ipucomosnenue paboue2o cmanoapmuo2o pacmeopa cepHOKUCION Meou

PaGounit pacTBop roToBAT pazbaBieHHEM OCHOBHOTO pactBopa B 100 pa3 muCTHIIMpOBAaHHOU
Bosoit. 1 eM® comepxut 1 Mkr Cu’. TIpHMEHSIOT CBEKETPHTOTOBICHHBII PaCTBO.

3.3.3. Ilpucomosnenue pacmeopa ousmuroumuoxapoamama ceunya

0,1 r ykcycHokucimoro cBuHIa pactBopsitor B 50 - 100 cM® Bomel U mobaBmsior 0,1 T
pacTBOPEHHOTO B BOJAE AMITWIAWTHOKapOamaTa Hatpusi. OOpasyercss Oenblii  0OcaloK
TVATWIITUTHOKAapOamMara CBUHIIA. PacTBOp € OCaAKOM TIEPEHOCAT B JICIUTEIBHYIO BOPOHKY,
npuGaBIsior 250 cM®  UeTHIPEXXJIOPHCTOrO yriepoga M B3GanThBalOT. OCagOK MPH OTOM
pacTBOpsieTCSI B YETBIPEXXJIOPUCTOM yriiepone. Bomuwiii cmoit  orOpacwkiBaroT, a CloH
YETBHIPEXXJIOPUCTOTO yTaepoAa OTPUIBTPOBHIBAIOT Yepe3 CyXoil (UIBTP B KOJOY BMECTHMOCTHIO
500 cM’ M Pa3OaBIAIOT YETHIPEXXIOPUCTEIM YITEPOIOM HO METKH. PEaKTHB MOXET XPaHHTHCS
OKOJIO 3 MeC B TEMHOM CKIISIHKE.

JuctunnupoBaHHasi BoOJla, HE cojepxallas MeJu, IMeperHaHHas B CTEKISTHHOM Ipubope,
UCTIONB3YETCs 171l MPUTOTOBJICHUS PACTBOPOB U pa3daBiieHUi Tpoo.

3.4. IlpoBenenue anaanza

OnpeneneHno MeIu MelIaeT TOJbKO BUCMYT, KOTJa €ro cojepkaHue B Boje mpesbimaer 30
MKT/IIMC.

[Tpu o6wveme ucnbiTyeMoil Boasl 100 M1 Meab MOXKHO OMpPENENIUTh B KoiudecTBe OT 2 10 60
mrr/nv® Cu’. Tlpn GombIieM COXEpKAHMM MEIH OTOMPAIOT COOTBETCTBEHHO MEHBIIMH 0OBEM
BOJIBI.

100 cM® mccmemyeMoif BOXbI IOMEIIAIOT B KOHHYECKYIO KOIOY BMECTHMOCTBIO 250 o’
no6asnsioT 0,25 T HaJCEPHOKUCIOTO aMMOHHUS, PAaCTBOPSIOT COJIb M KUIISATAT PacTBOP B TE€UEHHUE 25
- 30 mun. [locne oxyaxkaeHuss K pacTBOPY NPWIMBAIOT 2 - 3 Kalld WHAMKATOPAa METUIIOBOTO
OpaHXEBOTO 1O TMOSBJICHHUS PO30BOM OKpACKH, MOOABISIIOT MO KarulsiM pacTBOp amMMHaka 0
HOSIBJICHUS JKEJITOM OKpacKu, MPWINBAIOT 5 Kamesb COJMsHOM KUCHOoThl (1 : 1) M KOJIMYECTBEHHO
IIEPEHOCAT CMECh B ACIUTEIBHYI0 BOPOHKY BMecTUMOCThIO 150 - 200 cM’. 3atem, IPWINBAIOT U3
6IOpeTKH TOYHO | cM® pacTBOpa AUATHIINTHOKAPOAMATA CBHHIA B YETHIPEXXJIOPHCTOM YITIEPOE U
SHEPTUYHO BCTPSIXUBAIOT B TeUeHUE 2 MUH. PaboTa MpOBOAUTCS B BHITSKHOM IIKAQY.

Ilocne paspeneHuss SKUAKOCTEH — CIMBAKOT  CIOM  YETBIPEXXJIOPUCTOrO  yriepoja B
KOJIOPUMETPUYECKYIO MPOOUPKY C MPUTEPTON MPOOKON M CPAaBHHUBAIOT CO IIKAJION CTaHIAPTHBIX
pacTBOpOB, IPUTOTOBIIEHHBIX B TEX )K€ YCIOBUSX.

JI1st mpUroTOBIIGHUsI CTaHIAPTHBIX pacTBOpoB oTomparoT: 0,0; 0,2; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 u
6,0 cM® paGodero cTaHIapTHOro pacTBopa, coxeprkamero 1 Mkr Cu®™ B 1 cM’, pa3GaBIAIOT KXy
nopupo 10 100 cM’ IUCTHILIMPOBAHHOI BOOI 1 00paGaTHIBAIOT TAK XKe, KaK MPody HCCIIeLyeMoil
BOJIBI.

[IIxama cOCTOMT M3 CEpUU CTAHIAPTHBIX pacTBOpoB ¢ coaepxkanueMm 0,0; 0,2; 0,5; 1,0; 2,0; 3,0;
4,0; 5,0; 6,0 Mxr Cu®". Illkana CTaHJApPTHBIX PAacTBOPOB YCTOWUYMBA B TeueHUe 5 - 6 QHEN npu
YCIIOBUU XPAaHEHHS B TEMHOM IMpoxiagHoM MecTe. [Ipu KonopuMeTpupoBaHUU paccMaTpUBaIOT
OKpAIIeHHBIN CIIOH uccieayeMoro oopasua cOoKy, CTaBIT IPOOUPKH B KOMIIapaTop.

Eciu oxpacka wuccnemyemoro ooOpasia spye OKpacKd IIKajdbl CTaHAAPTHOTO pacTBOpa,
COOTBETCTBYIOIIEH COAEPKAHMIO MEIH 6 MKT MM 60 MKI/IM’, OIpeeeHne TOBTOPSoT. [Ipu 3ToM
HccieayeMyto mpoOy pa3z0aBisioT TUCTUUTMPOBAHHON BOJOW, HE COIEPKAIICH MEIH.

3.5. O6paboTKka pe3yabTaTOB

MaccoBYI0 KOHIICHTPALHIO Meu (X) B MI/IM® BBIMHCIISIOT 110 QOpMYIIe

_C¢h1o00 _ ¢
Feioon P
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1000 - xoahpuneHT nepecyeTa MUKPOTPAaMMOB B MUJUTUT PAMMBI;

V' - 06BeM mpoOBI, B3STHIN IS OTIPECIICHUS, CM

1000 - ko3 unreHT nepecyeTa MUUTUIUTPOB B JIUTPHI.

3a OKOHYATEIbHBIK PE3yNIbTAaT aHAJIM3a NMPUHUMAIOT CpelHee apu(PMETUUYECKOE pe3yIbTaToOB
JIBYX HapajljielbHbIX ONpEeIeNeHH, JOMyCKaeMble PacXoXAEeHUs (CXOIUMOCTh) MEXITYy KOTOPBIMU
HE JOJDKHBI MpeBblmaTh +25 %. Pe3ynpTaT OKpYIVIAIOT A0 BTOPOrO JECATUYHOIO 3HAKA.
JlonmyckaeMble pacx0oxkIeHHs pe3yabTaToB (A4) B MPOLEHTAX BBIUUCIIAIOT HO hopMyJie

_2R-8)

100,
A5

rze P - 6oabiuii pe3yapTaT U3 AByX MapajulelbHbIX ONpeaeIICHU;

P> - MeHpIIMI pe3yJIbTAT U3 IBYX NapaAJUICIIbHBIX ONPEACICHUM.

CyMMapHasi HOTpelIHOCTh ONpENeIeHUs MeAu He npesblmiaeT +25 % npu TOBEpUTENbHOU
BeposaTHocTH 0,95.

3.4, 3.5. (U3menennas penakuus, U3m. Ne 1).

4. ©OTOMETPUYECKHI1 METO/I OTTPEJAEJEHUSI MACCOBOI KOHLIEHTPALIUU
MEJIM C PEATEHTOM NMUKPAMMWH-ITICUJIOH

4.1. CyutHocTh MeTO/Aa

doToMeTpruYecKUii METOJI OCHOBaH Ha 00pa3oBaHMM B KUCIOH cpeae (pacTBOp KOHLEHTpanun
0,2 MOJB/IM® 110 CONSHOM KHMCIOTE) KOMIIEKCA HOHA MEIH C PEareHTOM MHKPAMHUH-3TICHION (2,4-
TuHUTpodeHon-(6-a30-2) 1 HadTon-3,8 AUCYIBPOKUCIOTA), OKPAILIEHHOTO B KPAaCHO-(DHOIETOBBIIM
nBeT. OnpeaeneHuo He MENIaeT HU OJIMH M3 BCEX BO3MOYKHBIX KOMITOHEHTOB IMTUTHEBBIX BOI.

4.2. Amapartypa, MaTepUAaJibl H PeaKTHBbI

dorokosopumetp Jrodoit Mapku (1 = 540 - 550 am).

KIoBeThI CTEKISIHHOE € TONIIMHOM MOTJIOMIAIONMIET0 CBET ciost 20 MM.

Becwr nabopatopusie mo I'OCT 24104-80, 1 u 2-ro K1acCOB TOYHOCTH.

Kon6sr mepnbie mo 'OCT 1770-74 BmectumocTtsio 25, 100, 250 u 1000 o

[Munerku mepusie mo 'OCT 20292-74 BmectumocThio 1, 2, 5, 10 u 20 o

Crakanbl creksisiHHbIE TJabopaTopHble 1o 'OCT 25336-82 BMecTuMocThiO 50 e,

Mensb ceprokucinas no 'OCT 4165-78, x.u.

[TukpaMuH-3MCUIIOH, Y.11.4.

Kucnora consanasg mo I'OCT 3118-77, x.4. i 4.7.a.

Kucnora ackop6uHoBasi.

Bona nuctunnuposannas no 'OCT 6709-72.

4.3. IloaAroTOBKAa K aHAJIU3Y

4.3.1. lucTUIIMPOBAHHYIO BOIY JOTIOJHUTEIIBHO MIEPETOHSIOT B CTEKIITHHOM TIpHOOpeE.

4.3.2. IIpuroToBiieHHE OCHOBHOTO CTaHAAPTHOI'O PACTBOPA CEPHOKUCION MeaH - o m. 2.3.5.

4.3.3. Ilpueomosnenue paboyeco cmaHoapmuo20 pacmeopa CepHOKUCIOU Meou

Pabounii cranAapTHBIM pacTBOpP TOTOBAT pa30aBIEHHMEM OCHOBHOTIO CTAaHAAPTHOIO PacTBOpa B
50 pa3 IUCTUUTMPOBAHHOW BOJOM. 1 cM’ pactBopa coxepxkut 0,002 wmr Cu™". [Ipumensror
CBEXXEIPUTOTOBIICHHBIN PacTBOP.

4.3.4. Ilpueomosnenue pacmeopa nuKpamMuH-3nCUloH

250 M MHKPAMHH-3TICHIOH TIOMEIAIOT B MEPHYIO KOIOY BMECTHMOCTBIO 250 CM®, pacTBOPSIOT B
50 - 100 cM’ UCTHITMPOBAHHOM BOIEI M IOBOAAT 00BEM PACTBOPA 10 METKH AHCTHILTHPOBAHHOM
BOJIOM. PacTBOp XpaHAT B CKJISHKE M3 TeMHOro crekja. Cpok XpaHEHHUs pacTBOpa peareHTa He
Oonee 6 mec.

4.3.5. [Ipueomoenenue pacmsopa conanou kuciomot (1 : 1)
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50 cM’ KOHIIGHTPHPOBAHHOH COJSHOM KHCIOTHI MOMEIIAIOT B MEPHYO KOIOY BMECTHMOCTBIO
100 cm® u 10BOZAT 0OBEM PpAcTBOPAa MO METKM JMCTHUTMPOBAHHON BOMOH. PacTBOp
NepEeMEeIINBaIOT.

4.3.6. Ilocmpoenue epadyupogounozo epagpuxa

B MepHbIe K0IOBI BMECTUMOCTBIO 25 oM’ npunusatot 0; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 u 13,0 oM’
pabouero cTaHAapTHOTO pacTBopa, 4To cooTBeTcTBYET 0; 2; 4; 8; 12; 16; 20 1 26 Mkr meau. Jlanee
B KOJIOBI 100aByIsOT 110 10 ¢M’ IHCTHIIMPOBAHHOM Bozbl, 0,8 cM® pacTBOpa COMSHOM KHCIoTHI (1
1), 15 - 20 Mr ackopGHHOBOI KHCIOTHI M BCE NepeMeInnBaior. Ilpmmmaior 1 cM’ pacTBOpa
MUKPAMUH-3TICUIIOH, JUCTHJUIMPOBAHHOW BOJOM  JOBOJAIT 00BEM pacTBOpa O METKH,
NEPEMELINBAIOT U Yepe3 5 MUH U3MEPSAIOT ONTHUECKYIO IIJIOTHOCTh PACTBOPA B KIOBETE C TOJILIMHON
norjomarnmnero ceer ciaosst 20 MM npu anuHe BOJHBI 540 - 550 HM OTHOCHTENBHO pacTBOpa
XOJIOCTOTO OmbITa. B KauecTBe pacTBOpa X0J0CTOrO OMbITa UCHOJB3YIOT PACTBOP, B KOTOPBIA MENb
HE BBOJIUJIACH.

Jlig mocTpoeHus TpagyupoOBOYHOrO rpadrka aHaJu3bl MOBTOPSIOT JIBA-TPHU pa3a U BBIYMCISIOT
CpeIHUE 3HAUYCHHUS ONTUYECKON MIOTHOCTU AJIS Ka)XJA0M TOUKHU rpaayrupoBouHoro rpaduka. [Janee
CTPOSIT TPAAyUPOBOYHBIA TpapuK 3aBUCUMOCTH CPEIHUX 3HAYCHWH ONTHYECKOH IUIOTHOCTH
pPacTBOPOB OT KOJMUYECTBA MEJIU, OTKJIAIbIBasi HA OCH aOCIHMCC KOJTUYECTBO MEU B MUKpOrpaMMax,
a Ha OCHM OpJIMHAT - 3HAUEHUS ONTUYECKOM MIOTHOCTH, JTMOO PACCUUTHIBAIOT YPAaBHEHUE PErPECCUHU.

[TocTpoeHue rpaayupoBOYHOTO rpaduKka UM pacdeT YpaBHEHUSI PErpPecCUu CIeayeT MOBTOPAThH
JUISL KaKJJOM HOBOM MapTHM BCEX MCIOJIb3yEMbIX PEAr€HTOB U HE PEKE OJIHOTO pa3a B MECHLL.

4.4. IlpoBeneHue aHAIN3A

B MepHYyI0 KOGy BMECTHMOCTBIO 25 cM® moMemaioT 20 M aHATH3UPYEMO BOJIBI, IPHINBAIOT
0,8 M’ comstHoit kucote (1 : 1), nobaBmsor 15 - 20 Mr aCKOpOMHOBOM KHUCIIOTHI, 1 oM pacTBopa
MUKPaMUH-3IICUIIOH. PacTBOp mepemMermBaioT U 4yepe3 5 MUH U3MEPSIOT ONTHYECKYIO IUIOTHOCTh
pacTBOpa, Kak ykas3aHo B 1. 4.3.6.

KomngectBo Menu B mpobe BOABI B MEKPOTpaMMax HaXOT IO TPalyHPOBOYHOMY TpaduKy HITH
M0 YPaBHEHUIO PErPECCUH.

4.5. O6padoTKa pe3yabTaTOB

MaccoByro KOHIEHTpanuio Meau (X) B MHUTbEBOM BOJAE B MUJUIMTPAMMax Ha KyOMUYecKUn
JETIMMETP BBIYUCIISIOT IO hopMyJIe

o100 O
Fotooo v

rae C - KOJMYEeCTBO MeAW, HalJEHHOE IO TPaJyHMpOBOYHOMY TIpadUKy HIM pPAaCCUUTAHHOE IO
YPaBHEHUIO PETPECCUH, MKT;

1000 - koshpuneHT nepecyeTa MUKPOTPaMMOB B MHJUTUT PAMMBI;

V' - 06beM mpoOBbI, B3ATHIN JUTS aHAJIH3a, CM3;

1000 - ko3¢ purmeHT nepecuera KyOMUECKUX CAHTUMETPOB B KyOHMUECKUE IELUMETPBHI.

3a OKOHYATENBHBIM pE3yNbTaT aHAM3a NMPUHUMAIOT CpelHee aphu(PMETHYEeCKOe pe3yJIbTaToOB
JIBYX HapajyIeNIbHbIX OIpeNeNIeHUl, pacXoXKIeHUs (CXOAUMOCTb) MEXIY KOTOPBIMH HE JOJKHBI
npesbIIaTh S5 %.

JlonmyckaeMble pacX0oxkIeHHs pe3ybTaToB (A4) B MPOLEHTaX BBIUUCIIAIOT HO hopMyJie

_2R-5)

100,
A+ 5

rzae P - 6oabiuii pe3yapTaT U3 ABYX MapajulebHbIX ONpeIeIICHU;

P> - MeHpIIMI pe3yJIbTAT U3 JIBYX NapAJUICIIbHBIX ONPEACICHU.

CyMMapHasi NOTpEIIHOCTh OINpEAEICHUS MEAM He npeBblmacT +5 % mnpu JOBEPUTENbHON
BeposaTHocTH 0,95.

Pazn. 4. (BBenen nonosiHuTeabno, U3m. Ne 1).
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MeJH ¢ TUATUIANTHOKapOaMaToM HATpHs. 2
3. Konopumerpuueckoe OmpeaesieHne MacCOBOM KOHIICHTPALUU

MeU C IUATUIIINTHOKapOaMaToM CBHHLA. 4
4.  @®OTOMETpUYECKHH  METOJ  ONpENEeNeHHUs  MacCOBOH

KOHILCHTpauu MEau € pC€arCHTOM IMUKpaMUH-3TIICUIIOH
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