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Mpeancnosue
Llenu, oCHOBHbIE MpUHLMNbLI 1 06LUME NpaBuna NpoBeaeHus paboT MO MeXrocyaapCTBEHHON CTaHaap-
Tusauyum ycraHosneHol FOCT 1.0 «MexxrocygapcrBeHHasa cuctema craHgaptuzaummn. OCHOBHbIE NOMOXKEHUSI»
n MOCT 1.2 «MexrocygapcTBeHHaa cucreMa craHgaprusauumn. CtaHaapTel MEXroCyaapCTBEHHbIE, npaBuna
U PEKOMEHAAUMN MO MEXTOCYAAapPCTBEHHON cTaHgapTusauuu. MNpasuna pa3paboTku, NPUHATUSA, 0OHOBNEHUS
1 OTMEHbI»
CBepneHus o ctaHpapre

1 PASPABOTAH ®egepanbHbiM rOCyAapCTBEHHLIM YHUTApPHbIM npeanpuatuem «Bcepocouinckuin
Hay4YHO-UCCNeaoBaTenbLCKMN MHCTUTYT cTaHgapTusayumn matepuanos n texHonoruny (Sryr «BHUMA CMTy)

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM MO cTaHaaptusaumum MTK 527 «Xumunsa»

3 NPUHAT MexrocyaapCTBEHHbIM COBETOM NO CTaHAapTu3auuu, METPONOrMN U ceptudukalmmn (npo-
TOKON OT 28 uoHa 2016 . Ne 49)

3a npuHsATUE NPOroNIocoBarsnm:;

KpaTKoe HanMeHoBaHWe CTpaHbl KO/J, CTpaHbl No COKpau.|eHHoe HauMeHoBaHWe HalMoHallbHOro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa rno ctaHaapTusaummn

ApMeHus AM MuH3akoHoMUKKU PecnyBrnvkn ApMeHus

KasaxcTtaH Kz loccTaHaapT Pecnybnukm KasaxcTaH

Kupruausa KG KblprelactaHgapT

Poccusa RU PoccTangapt

4 TMpukasom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY perynupoBaHuio u metponoruun ot 10 Hosibps
2016 r. Ne 1667-cTt mexrocygapctBeHHbli craHgapt NOCT 10554—2016 BeeaeH B AEWCTBME B KaAvecCTBe
HauuoHanbHoro craHgapta Poccuickon ®eaepauun ¢ 1 ausapsa 2018 1.

5 BSAMEH INOCT 10554—74

6 NEPEUSOAHWE. Anpens 2019 1.

NHpopmayus o seedeHuu e delicmeue (NpekpaweHuU delicmeusl) Hacmosawieao cmaHdapma u u3me-
HeHUll K HeMy Ha meppumopuu yKasaHHbIX ebiuie eocydapcme nybnukyemes 8 yka3amesisix HayuoHannbHbIX
cmaHOapmos, u3dasaemMbix 6 aMux eocydapcmeax, a makxe e cemu ViHmepHem Ha calimax coomseem-
cmeyrouuxX HayuoHarbHbIX opeaHos rno cmaHdapmu3sayuul.

B cniyyae nepecmompa, USMEHEHUS Unu OMMEHbl Hacmosweeo cmaHOapma coomeemcemeyiowas
UHbopmauusa bydem onybnukoeaHa Ha ochuluanbHOM uHmMepHem-cailime MexzocydapcmeeHHo20 coeema
1o cmaHOapmus3sayuu, Memporsio2uu U cepmugukayuu e kamaroze «MexaocydapecmeeHHble crmaH0apmbi»

© CraHngaptuHdopm, opopmnenue, 2016, 2019

B Poccunickon deagepauum HacTOALLMIA CTAHAAPT HE MOXET ObITb NMOMHOCTbLIO UK
YaCTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pacnpoCTpaHeH B KayecTse oduuuanbHoro
usgaHus 6e3 pasperuenusa degepanbHOro areHTCTBa No TEXHUYECKOMY PETYNMPOBAHMIO
1 METponoruun
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M E XTFTocyYyadAPCTUBTETUHHUB H" C TAHQAOLAPT

PEAKTUBbI
KonopumeTrpuyeckue MetToabl onpeaesieHns NPpMMecu Mmeam

Reagents. Colorimetric methods for determination of copper impurity

Dara BBepgeHua — 2018—01—01

1 O6nacTb NnpuMeHeHus

HacToswmii cTaHgapT pacnpoCTpaHAETCa Ha XMMUYECKUe peakTUBhl M yCTaHaBNUBAET KONOpUMeETpUYe-
CKne MeToAbl onpeaeneHus NpMMecu Meam ¢ NPUMEHEHNEM:

- amatungutmokapbamara CBMHUA Uu AusTunauTUokapbamara HaTpus;,

- Kynpu3oHa [Buc(umMknorekCaHoH)okcanunaurugpasoayl.

2 HopmatuBHbIE CCbINIKU

B HacTosilem cTaHgapTe UCnosfb30BaHbl HOPMATUBHbIE CCbIMKU HA CReayloLwmne MEeXrocyaapCTBEHHbIE
CTaHzgapThbl:

FOCT 342 Peaktusbl. Hatpuit audpocchat 10-BoaHbINA. TexHUYECKMe ycnoBus

FOCT 1027 PeaktuBbl. CBuHel (Il) ykCyCHOKUCNbIN 3-BOAHbBIN. TEXHUYECKME YCNOBUA

FOCT 1770 (MCO 1042—83, NCO 4788—80) MNocyaa mepHasa nabopartopHas creknsaHHas. LiunuHapsl,
MEH3ypKu, Konbbl, npobupku. ObLLMe TEXHUYECKME YCNOBUS

FOCT 3118 Peaktusbl. Kucnora consHan. TexHuueckue ycnosus

FOCT 3652 PeaktuBbl. Kucrnora nuMoHHas moHoruapat u 6e3sogHas. TexHuyeckue ycnosus

FOCT 3760 PeaktuBbl. AMMUaK BOAHbIN. TeXHUYECKne ycnosus

FOCT 4204 PeaktuBbl. Kucnora cepHas. TexHu4eckne ycnosusa

FOCT 4212 Peaktusbl. MeTOAbI NPUTOTOBNEHUS PAaCTBOPOB ANA KONOPUMETPUYECKOTO N HedhenomeTpu-
4YeCKoro aHanmsa

FOCT 4517 Peaktusbl. MeToabl NPUrOTOBNEHNST BCNOMOraTeNbHbIX PEaKTMBOB U PACTBOPOB, NPUMEHS-
€MbIX MpU aHanuse

FOCT 4919.1* PeakTuBbl 1 0c060 YnCTbIE BellecTBa. MeToabl NPUroTOBNEHUS paCTBOPOB MHANKATOPOB

OCT 5456 PeaktuBbl. [MapokcunamuHa rugpoxnopua. TexHmdeckue ycnosus

FOCT 5556 Bara meauumHckas rurpockonu4yeckasl. TexHmyeckue ycnosms

FOCT 5830 Peaktusbl. CNupT M30aMunoBbli. TexHU4eckne ycnosus

FOCT 5845 PeaktuBbl. Kanuit-HaTpuit BUHHOKUCTIbIN 4-BOAHLIN. TEXHMYECKHUE yCnoBus

FOCT 6709 Bopa auctunnupoBaHHas. TexHu4yeckue ycnosus

FOCT 8864 Peaktubl. Hatpus N,N-gustunautmokapbamar 3-BoaHbIN. TexHU4ecKkue ycnosus

FOCT 10652 PeaktuBbl. Conb guHatpueBas arunenanamumi- N, N, N’, N’- TeTpaykCyCHOMW KUCNOTbI
2-oaHasn (TpunoH B). TexHuyeckue ycrnosus

FOCT 18300** CnupT 3TUNOBbLIN PEKTU(MKOBAHHDbIN TEXHUYECKUN. TEXHNYECKUE yCnoBuUsa

FOCT 24104*** Becbl naboparopHble. ObLime TexHuyeckue TpebosaHus

* [ewctyeT TOCT 4919.1—2016.

** B Poccuiickoit ®egepauun geiictyeT FTOCT P 55878—2013 «CnupT STUNOBbIA TEXHUHECKUIA MAPONU3HBLIN peK-
TUPUKOBAHHBIW. TeXHUYECKNE yCNnoBUSA».

*** B Poccuiickoit Degepauun aeitcteyetr FTOCT P 53228—2008 «Becbl HeaBTOMaTU4eckoro gewctsua. Yacts 1.
MeTponorudeckue u TexHudeckue TpebosaHus. McnbiTaHns».

W3paHue ocpuumnansHoe



FOCT 10554—2016

MOCT 25336 lNMocyaa u o6opyaoBaHue nabopartopHble CTEKMsiHHbIE. TUMbl, OCHOBHbIE MapaMeTpbl U
pasmepbl

FOCT 25794.1 Peaktusbl. MeTtoabl NPUroTOBAEHUS TUTPOBAHHbLIX PACTBOPOB AN KUCMOTHO-OCHOBHOIO
TUTPOBAHUA

MOCT 27025 PeaktuBbl. O6LWMeE yKa3aHUs NO NPOBEAEHMWIO UCTIbITAHUI

FOCT 29227 (MCO 835-1—81) Mocyaa nabopaTtopHas creknsaHHas. MuneTkv rpagyupoBaHHble. YacTb 1.
Obwume TpeboBaHus

MpumMmevaHune — lNpn NoNb3oOBaHUU HACTOALMM CTaHAaAPTOM Lienecoobpa3Ho NpoBepuTb AENCTBUE CCbINOM-
HbIX CTaHAAPTOB W KnaccudukaTopos Ha ouLManbHOM UHTepHeT-caliTe MexrocyaapCTBEHHOro CoBeTa No CTaHfapTU-
3aLuu, MeTponornn n ceptucdukaumn (www.easc.by) unn no ykasatensiM HaUMoHarbHbIX CTaHAAPTOB, U3AaBaeMbIM B
rocyaapcTBax, ykasaHHbIX B NPEAUCNOBUN, UMW Ha obULManbHBIX CailTax COOTBETCTBYIOLLUX HALMOHaNbHBIX OpPraHoB Mno
cTaHgapTusauuu. Ecnu Ha 4OKyMEHT AaHa HeAaTMPOBaHHAA CChiNKa, TO crieflyeT UCTONb30BaTh AOKYMEHT, AENCTBYHOLUA
Ha TEeKYLUMA MOMEHT, C Y4ETOM BCEX BHECEHHBIX B HEr0 U3MeHeHWd. Ecrn 3ameHeH CCbINOUYHbIA JOKYMEHT, Ha KOTOpbIi
JaHa JaTupoBaHHas ccbinka, TO CNeayeT UCMONb3oBaTb yka3aHHYI0 BEPCUIO 3TOTO JOKYMeHTa. Ecnu nocne NpuHATUA
HaCTOSILLero cTaHAapTa B CCbINOYHbIA JOKYMEHT, Ha KOTOPbLIKA AaHa JaTUpoBaHHas CCbifika, BHECEHO U3MeHeHWe, 3aTpa-
rvBatoLLiee NoroxeHue, Ha KOTOpPOE JaHa CCbINKa, TO 3TO NONIoXKEHWe NpuMeHsieTcs 6e3 yyeTa faHHOro U3MeHeHusa. Ecnu
BOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NONOXeHne, B KOTOPOM AiaHa CChlfika Ha Hero, MPUMEHSIETCA B YacTu, He 3aTparvea-
fOLLiEi 3Ty CChINKY.

3 O6wune TpedGoBaHuA

3.1 O6Lwume ykasaHus no NnpoBeaeHuMI0 aHanusza — no NOCT 27025.

Mpu B3BELLMBAHUM NPUMEHSAIOT NabopaToOpPHbIe BECbl BLICOKOTO Knacca TouHocTu (I1) no FOCT 24104,

Jonyckaercsa npuMeHeHne aopyrux CpeacTs USMEPEHUSA C METPONOTMYECKUMU XapaKkTepucTukamm n 06o-
pyAOBaHUA C TEXHUYECKUMM XapaKkTEPUCTUKAMMN HE XYXXE, a TaKKe PeakTUBOB NO KAYeCTBY HE HUXKE yKa3aH-
HbIX B HACTOSAILLEM CTaHAapTe.

3.2 BenuunHy HaBeckn aHanU3upyemoro peaktusa, B 3aBUCMMOCTM OT MAcCOBOI AONU B HEM Meau,
yCTaHaBMMBaIOT B HOPMATUBHOM JOKYMEHTE UK TEXHUYECKON AOKYMEHTALMMN HA COOTBETCTBYIOLLUIA PEaKTUB.

B HaBecke aHanM3aupyeMmoro peakTuea Macca Meam A0kHA ObiTb B KONUYECTBAX, YKAa3aHHbIX HUXKE:

- 0,001—0,020 Mr — npu onpeaeneHm ¢ NPUMEHeHneM AuaTunauTuokapbamara CBUHUA UNKU AUSTUN-
autuokapbamMara HaTpusi, MpU 9TOM B pPacTBOpPax CpPaBHEHWUA ANSA NOCTPOEHUSI TPaAyMPOBOYHOrO rpaduka
macca meau: 0,0010, 0,0025, 0,0050, 0,0100 1 0,0200 wr;

- 0,002—0,030 Mr — npwu onpeaeneHun ¢ NPUMEHEHUEM Kynpu3ona, npu STOM B pacTBOpPax CpaBHEHUSA
AN NOCTPOEeHus rpagympoBoYHOro rpaduka macca meau: 0,002, 0,005, 0,010, 0,020 u 0,030 mr.

3.3 Hasecky aHanu3aupyeMmoro peaktuea, a TaKkke HaBeCkM PEeakTMBOB AN NPUrOTOBNEHUSA Heobxoau-
MbIX PacTBOPOB, NPUMEHSAEMBIX NMPU ONnpeaeneHnn MaccoBoi JONU Meau, B3BELLMBAIOT U pe3ynbTaT B3BeLUu-
BaHMSA B rpaMMax 3anucbiBaloT C TOYHOCTbIO A0 YETBEPTOro AECATUYHOIO 3HaKa.

3.4 PacTBOp MaccoBOi kOHLEHTpaLmu meamn (Cu) 1 mr/cm® mepgu rotoBsT no FOCT 4212.

3.5 lpu npoeseaeHnn aHanusa nocre Ao06aBNEeHNs KaXA0ro peakTMBa pacTBOPbl NEPEMELLMBAIOT.

3.6 Mpu coTomeTpuyeckux onpeaerneHuax NOCTPOEHUE rPagyupoBOYHOIO rpadhuka M BblMUCNEHUE
mMaccoson gonu npumecu meaum — no NOCT 27025 (9.3.6 n 9.3.7 COOTBETCTBEHHO).

paayvpoBOYHbLIN rpadduK NPOBEPSIIOT HE pexe 0AHOro pasa B 30 AHEen, a Takxe Npu CMEHe peakTUBOB
unu npubopos..

3.7 Bbibop MeToAa U AONOSNHUTESNBHBIE YCNOBUA ONpeaeneHust npeaycMaTpuBatoT B HOPMaTUBHOM J10-
KYMEHTE WS TEXHNYECKON J,OKYMEHTALMMN HA COOTBETCTBYIOLLMNIA PEaKTMUB.

3.8 lpu pabore c opraHMYECKUMU pacTBOpUTENAMM HEObXoauMOo cobnaaTb Mepbl NPEAOCTOPOXKHO-
CTu: Bce paboTbl NPOBOAAT BAANM OT OTHA B BbITSXHOM LUKA(Y C CUNbHOMN TArOW.

4 Metoabl aHanu3a

4.1 MeTtoa ¢ npuMeHeHneM AMaTunautnokap6amara CBMHLA

4.1.1 CymHOCTb MeTOoAa

MeToa ocHOBaH Ha 06pa30BaHWMKM OKPALLEHHOTO B XKENTOBATO-KOPUYHEBBIN LIBET KOMNEKCHOTO Coeau-
HeHus meaum () ¢ gnaTunguTmokapbamaTom CBUHLA W 3KCTPAKLMK €ro XnopoopmoM. MHTEHCUBHOCTL OKpa-
CKM X110pochOPMHOTO Crosi onpeaensior GoToMETPUYECKN NN BU3YarbHO-KONOpUMETpUYeckn. Onpeaenexune
nposoaat npu pH 1—6.
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4.1.2 Annapatypa, peakTUBbl U pacTBOpPbI

doTO3NEKTPOKONOPUMETP NIOOOro TUNa C NOrpPELUHOCTLI0 M3MepeHus He 6onee 1 %, UMeroLMit CBETO-
uneTp ¢ MakcMMmymom nornowerHns (410 £ 10) HM.

Boponka B-1(3)—50 (100,1000) XC no FOCT 25336.

Kon6a Kn-2—100—22 XC no MOCT 25336.

Kon6a 1—50—2 n 2—1000—2 no MOCT 1770.

Munetkn 1(2)—1(2)—1—5(10,25) no FOCT 29227.

MpoBupku M-2—20—14/23 XC no FOCT 1770.

Uununap 2—100—2 no FOCT 1770.

AmmMunak BogHein no FOCT 3760, pacTeBop ¢ maccoBon gonen 5 %.

Bymara nHaukatopHasa yHuBepcanbHas.

Bata meguumHckaa rurpockonuyHasn no FOCT 5556.

Hatpusa N,N-aunatunautuokaptamat 3-sogHbiii no FOCT 8864, pacteop ¢ MaccoBoit aonen 0,4 %, cee-
JKENPUTrOTOBMEHHBbIN.

CeuHua (1) N, N-guatungutuokapbamar, pactsop ¢ maccooi aonen 0,025 %; rotoBaT cnegyowmm
o6pasom: 50 cm3 pacteopa 3-sogHoro N, N-auatungutmuokapbamara HaTpusa u 1 r 4-BOAHOrO BUHHOKUCIOTO
Kanusi-HaTpusi IOMELLAIOT B JENUTENbHYIO BOPOHKY BMECTUMOCTbIO 1000 cm3, npubasnsior 50 cm3 pacTsopa
YKCYCHOKWUCIOTO CBMHLIA M HENTPAanNU3yT pacTBOPOM aMmuaka no peHonoBomy kpacHomy. B pactBop ¢ 06-
pasoBaBLUMMCS 0CaAKOM npunusatoT 500 cm3 xnopodopma 1 BCTpsxuBaloT. MNpn STOM 0CaA0K pacTBOPSETCS.
XnopohopMHbIii pacTBOpP ABax/bl NPOMbIBAIOT, BCTPAXMBASA €ro ¢ nopLmamMu Boabl no 100 cm® kaxaas, 3atem
bUNBTPYIOT Yepes BaTHbII TAMMOH B CyXyto MEPHYIO konBy BMecTUMOCTbIo 1000 cM3, foBoasT 06bem pacTBo-
pa xnopoopMomM 40 METKM U NEPEMELLMBALOT. PaCTBOP XPaHAT B CKNSHKE M3 TEMHOrO cTekna (C npuwnudo-
BaHHOW npo0bkoi). PacTBop yCTONYMB B TEUEHME MECALA.

Kanun-Hatpun BUHHOKMCNbIN 4-BoAHbIN N0 TOCT 5845.

Kucnora cepHas no FOCT 4204, pacTBop MOnsipHO#i kKoHUeHTpauuu ¢ (1/2 H,80,) = 1 monb/am3; roto-
BAT no FOCT 25794 .1.

CauHey (I1) ykcycHokuenblii 3-soaHbii no MOCT 1027, pacteop ¢ maccoson gonen 0,4 %.

deHOoNoBLIN KpacHbln (dheHoncynbdodTanent) (MHAMKaTop), BOAHO-CNIMPTOBON PacTBOP C MacCcoOBON
aonen 0,1 %, rotoeat no FOCT 4919.1.

Xnopodgopm hapmakonenHbIin.

4.1.3 BusyasnbHO-KONOpUMETPUYECKOE onpenaerieHne

25—50 cM3 HeliTpanbHOro aHanM3npyemMoro pactTeopa NOMeLLAKoT B MIMHAP, A0BoaaT pH pacTeopa 0
1—6 (no yHMBepcanbHOil HANKATOPHON Bymare) pacTBOPOM CepHOIi KUCNOTbI, npubaenstor 10 cm® pacTBopa
N,N-anastunautnokapbamara CBMHLA U SHEPIMYHO BCTPSXMBAIOT B TEYEHNE 2 MUH.

lMocne MONHOro paccnoeHust XMAKOCTU OKpacKy XnopopOpMHOro Cnosi aHanusMpyemoro pacrsopa
CpaBHUBAIOT C OKPACKOM XMOPO(OPMHOro Crnosi pacTsopa CpPaBHEHUS!, MPUTOTOBMEHHOTO OAHOBPEMEHHO C
aHanu3upyembiM TakuM e 06pasom U coaepxallero B TakOM Xe obbemMe mMaccy Meau, COOTBETCTBYIOLLYIO
HOpMam HOPMAaTUBHOIO AOKYMEHTA UMM TEXHWYECKOW AOKYMEHTAaLUMUM HA COOTBETCTBYIOLUUI PEAKTUB U Te e
KOnu4yecTBa peakTUBOB.

Okpacka xnopodOpPMHOro Crosi aHanu3mpyemoro pacreopa He JOJKHA ObiTb MHTEHCUBHEE OKPAaCKM
XNOPOOPMHOr0 Cosi PacTBOPa CPaBHEHMUS.

Okpacka auastunautmokapbaMaTrHoro KOMnekca yctonumea B TEHEHUE 7 CyT.

4.1.4 doTromMeTpuyeckoe onpeaereHue

4.1.4.1 MNMocTpoeHune rpagynpoBOYHOrO rpadmka

Ons nocTpoeHus rpagyupoBOYHOrO rpadomka roToBAT NATb PaCTBOPOB CpaBHeHus. [na 9T1oro B Aenu-
TenbHble BOPOHKN BMECTUMOCTbIO 50 cmS kaxkaasi nomeLuatoT nuneTkoi 1(2)—1(2)—1—25 pacteopbl, coaep-
xawme B 25 cm3 cooTBeTcTBEHHO: 0,0010; 0,0025; 0,0050; 0,0100 1 0,0200 Mr meau Cu.

OAHOBPEMEHHO FOTOBAT KOHTPOMbHLIN PACTBOP, HE coaepxawmi meam Cu.

K kaxkgomy pacteopy npubasnsaoT pacTBOP CEPHON KUCNOTbI A0 3Ha4eHus pH 1—6 (no yHuBepcanbHOW
WHAMKATOPHOI Bymare), 5 cm® pactBopa N, N-ausTunautuokap6amara CBMHLA W 3HEPTUYHO BCTPSIXWBAIOT B
TeyeHne 2 MuH. NMocne pasaeneHnst opraHNYeCKuii Cnoi punbTPyIOT Yepes BaTHbI TAMMNOH B CyXyto npobup-
ky. K BoaHOMy pacTeopy cHoBa npubasnsiot 5 cm3 pacteopa N,N-guatunautuokapbamara CBMHLA, BCTPSIXU-
BalOT B TeyeHne 1 MMH 1 nocne pasgeneHus PUNLTPYIOT OPraHNYEeCcKUi Cnon Yepes ToT Xe UNBLTP B Ty e
npobupky. O6bemM 06beAMHEHHbIX 3KCTPAKTOB A0BOAAT XnopodopMoM A0 10 cM3 U nepeMeLLnBaloT.
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OnTUYECKyIO NIIOTHOCTb PACTBOPOB CPaBHEHUA U KOHTPOSbHOMO pacTBOpa W3MEepStoT MO OTHOLLEHMIO K
XNOpogOopMy B KIOBETaX C TOMNLUMHON MOMNOLLAOLEro CBeT ¢rnosi 20 MM, NOMb3YACh CUHUM CBETOPUNETPOM,
npu AnuHe BonHbl 410—453 HM (A, = 436 HM).

Mpu onpeaenexnnn maccol mean 0,01—0,02 Mr oNnTUYECKYIO NAIOTHOCTb PACTBOPOB CPaBHEHMA U KOH-
TPONbLHOIO pacTBOpa AONYCKAETCA M3MEPATh B KIOBETAX C TOMNLLMHON NOTMOLLAIOLWEro CBETOBOro ¢iosi 10 MM.

Mepen kaxabiM onpeaeneHneM KIOBETbI AOIKHbI ObITb MPOMbITHI XSTOPOOPMOM.

M3 3Ha4yeHUst ONTUYECKON MAIOTHOCTM PAacTBOPOB CPABHEHWUSA BbIYMTAIOT ONMTUYECKYIO MIIOTHOCTb KOH-
TPONbLHOIO pacTBopa.

0 nony4eHHbIM AAHHbLIM CTPOAT rPaAYUMPOBOYHBIN rpadhuk.

4.1.4.2 MNposeneHne aHanu3a

K 25—50 cm3 HeliTpanbHOro aHanU3MpyeMoro pacteopa NpubaBnsioT pacTBOP CEPHOIl KUCMOTbI 10 3Ha-
yeHuss pH 1—6 (nNo yHuBepcanbHOW WHAUKATOPHON Gymare), NOMeLaloT B AENUTENbHYIO BOPOHKY BMECTU-
MocTbio 50 unm 100 cm3, npubasnsitor 5 cm® pacteopa N,N-austungutuokapbamara CBUHLIA U SHEPIUUHO
BCTPSIXMBAIOT B TeYeHUe 2 MuH. Mocne pasaeneHnn opraHn4eckunii Cro unsrpyiorT Yepes BaTHbIN TaMMNOH B
npoGupky.

K BoaHOMy pacTBopy npu6asnsior 5 cm® pactsopa N,N-austunauTokapbamarta CBUHLIA, BCTPSXMBAIOT
B TeyeHue 1 MUH U pUnbBTPYIOT Yepes TOT e PUNLTP B TY ke Npobupky. O6beM 00beAUHEHHBIX SKCTPAKTOB
J0BOAAT xnopodhopmom Ao 10 cm3 u nepemeLumnsalor.

OnHOBPEMEHHO FOTOBAT KOHTPOSbHLII PAaCTBOP TakK XKe, KaK NPy NOCTPOEHUM rpaayupoBOYHOIO rpaduka.

3HayeHue onTMYeCckon NNOTHOCTU aHANU3UPYEMOTO U KOHTPOMbLHOTO PACTBOPOB U3MEPSIOT NO OTHOLLE-
HUIO K XII0pOHOPMY TaK e, Kak Npu NOCTPOSHUU rPagynpoBOYHOIO rpaduka.

Mepen kaxabiM onpeaeneHneM KiIoBeTbl 4OSKHbI ObITb MPOMbBITBI XITOPOOPMOM.

M3 3HaueHuss onTuYecKon NMOTHOCTM aHanNM3MPYyemoro pacTBOpa BbLIMUTAIOT 3HAYEHUE ONTUYECKON
MMOTHOCTU KOHTPONLHOIO pacTeBopa.

Mo nony4eHHOMY 3HAYEHUIO ONTUYECKON NNOTHOCTU, MNONb3YACH rPaAyUPOBOYHLIM rpachUKOM, HAXOAAT
Maccy Meau B aHaNu3upyeMoMm pacTeope, M.

4.1.4.3 YysCTBUTENBLHOCTL METOAa — 0,0005 mr B 10 cm3 skcTpareHTa.

4.1.4.4 ObpaboTka pesynsraToB

3a pesynkrar aHanusa NPUHMMAIOT cpeaHeapudPMETMHecKoe 3HAYEHME PesynbTaToB TPeX napannens-
HbIX ONPEAENeHnin, OTHOCUTENBLHOE PACXOXKAEHUE MeX Ay KOTOPbIMU HE NPEBLILLAET AOMYCKAEMOI0 PACX0X-
AEHUs, NPMBEAEHHOrO B Tabnuue 1.

Mpeaenel gonyckaemMon OTHOCUTENBHON CYMMAaPHON NOrPELLIHOCTU aHanu3a nNpu 4OBEPUTENbHOI BEPO-
ATHOCTM P = 0,95 npeacrtaeneHbl B Tabnuue 1.

Tabnuya 1
Macca Meaun, Mr J:lonycxaemoe pacxoxaeHue, % I'Ipe.qen ﬂz:z:ﬁ:::;ﬂ CoiMMapHOI‘/'I
0,0010 50 +30
0,0025 20 +10
0,0050 15 +10
0,0100 15 +10
0,0200 15 +10

4.2 MeToa ¢ npUMeHeHUEM AUITUNAUTUOKapOamarTa HaTpuUA

4.2.1 CywHOCTb MeTOAA

Metoa ocHOBaH Ha 0Opa30BaHWM OKPALLEHHOTO B XKENTOBATO-KOPUYHEBDIN LIBET KOMNMEKCHOIO coeau-
HeHua meam (1) ¢ ansTunauTnokapbaMaTrom HaTPUSA U SKCTPaKLMKU €ro M30aMmuIoBbIM CNMPTOM. VHTEHCUB-
HOCTb OKPacKu M30aMUITOBOrO CrOsl ONpeaensiior (pOTOMETPUYECKU.

4.2.2 Annapartypa, peakTuBbl U PacTBOPbI

$0T03NEKTPOKONOPUMETP NIOOOro TUMA C NOrPELUHOCTLIO U3MepeHUst He Bonee 1 %, MMEIOLWWNIA CBETO-
duneTp ¢ Makcumymom nornowieHusi (440 + 10) Hm.
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BopoHka B-1 (3)—50 (100) XC no NOCT 25336.

Kon6a 1—50 (100)—2 no MOCT 1770.

Kon6a Kn-2—100—22 XC no MOCT 25336.

Munetkn 1(2)—1(2)—1—1(5, 10, 25) no NOCT 29227.

LUununap 1—50—2 no MOCT 1770.

Kucnora nuMmoHHas MoHormapat u 6e3sogHas no MOCT 3652, pacTBOp C MacCoBOW AOMe NIMMOHHOW
Kucnotbl 25 %.

Kucnota conanaa no FOCT 3118, pacTtBop ¢ maccoBon gonen 25 %.

Hatpua N,N-gustungutuokapbamar 3-ogHbii no [OCT 8864, pactBop C MaccoBoi goneii
N,N-austungutnokapbamara Hatpusi 0,1 %, CBEXENPUrOTOBEHHbIN.

Hatpuin aucpocpat 10-soaHein no MOCT 342, pacTBOp ¢ MaccoBou gonen audocdara Hatpua 5 %.

Conb auHatpuesas atuneHanamuu-N,N,N’,N’-TeTpaykcycHOn Kucnotbl, 2-sogHasa (au-Na-3OTA) no
FOCT 10652, pactBop ¢ maccosow gonen an-Na-OA4TA 5 %.

CnupT nsoammnosblii no NOCT 5830.

CnuUpT 9TUNOBLIN PEKTUDUKOBAHHbLIN TexHUYeckui no MOCT 18300, BbICLUMIA COPT.

Mmapokcunamuna rugpoxnopug no FOCT 5456.

4.2.3 MocTpoeHue rpagyMpoBOYHOro rpaduka

Ons nocTpoeHus rpagyvMpoBOYHOrO rpadmka roToBAT NATb PacTBOPOB CpaBHeHWs. [na 9Toro B Aenu-
TENbHYIO BOPOHKY MOMELLIAIOT NUMETKOI pacTBOpLI, coaepxalume B 30 cm® cooteeTcTeeHHo 0,0010; 0,0025;
0,0050; 0,0100 1 0,0200 Mr Mmeaun. OQHOBPEMEHHO rOTOBAT KOHTPOSLHLIN PACTBOP, HE COAEPXKAaLUMIA Meau.

K kaxgomy pactsopy npubasnsioT 1 cm® pactBopa consiHoi kucnoTel, 1 cm® pacteopa an-Na-30TA un
2 om3 pacTBopa audbocdara HaTpusi. [loBaBRAOT B Kbl pacTBOP NUNETKOI No 6 cM3 BOAbI, NepeMeLLnBa-
tot, pobaenatoT no 7 cm3 nsoammnosoro cnupTa u Aea pasa no 1 cm® pacreopa N,N-auarungutnokapbamara
HaTpus, TWAaTENbHO NepemeLLnBas cpasy nocne kaxgoro gobasneHus pacrsopa N,N-guarungutnokapbamara
HaTpusa B TedyeHune 1 MuH. Nocne NonHOro paccnoeHus BOAHbIE Crou oTOpackIBatoT, a CNMPTOBbLIE CroW nepe-
HOCSIT B KIOBETbI C TOMNLLMHOIA MOFAOLLAIOLLEr0 CBETOBOO crosi 10 MM, Ao6aBnsatoT no 0,2 cM3 3TUAOBOro Crnp-
Ta, TLWATENbHO NePeMELLNBAIOT CTEKNSAHHON NanoyYKON U HAKPbIBAKOT KIOBETbI CTEKMAHHBIMU KPbILLKAMMU.

Yepes 5 MUH U3MEepsaIoT ONTUYECKYIO MIOTHOCTL PACTBOPOB CPABHEHUS N0 OTHOLLEHUIO K KOHTPOMNbHOMY
pacTeopy Npu ANuHE BOMHbI 410—453 HM (h,,, = 436 HM).

[0 nonyyYeHHbIM AaHHbLIM CTPOAT rPagyupoOBOYHbIN rpaduk.

4.2.4 NMpoBegeHue aHanusa

4.2.4.1 30 cm3 aHanuU3upyemoro pacTeopa MOMELLAIOT B JeNUTEernbHYl0 BOPOHKY, AoBasnsor 1 cm3
pacTBopa consiHol kucnoTbl, 1 cm3 pacteopa au-Na-3OTA, 2 cm3 pactBopa Audocdara HaTpus, 406aB-
NAT NuneTkoit 6 cm3 Bogbl, A06aBAAIOT 7 CMS M30aMUNOBOrO CNMpTa W Aga pasa no 1 cm3 pacreopa N,N-
anatunautuokapbamara HaTpus, TLATeNbHO NePEMELLMBAIOT Cpady Nocne Kaxaoro npubaeneHus pacTeopa
AnaTunautnokapbamara HaTpus B TeYeHne 1 MuH.

Mocne NonHOro paccnoeHus BOAHbIW CNOM 0TOPaCLIBAIOT, CMIMPTOBOW CINOW NEPEHOCAT B KIOBETHI C TOJ-
LLMHOII crosi nornoLeHus ceeta 10 MM, go6aensatoT 0,2 cM3 STUROBOTO CNMpPTA, TLLATENbHO NepemMeLLInBaloT
CTEKNAHHOM NanoyKon U HAKPbIBAIOT KIOBETbI CTEKMSHHON KPbILLKOW.

OOHOBPEMEHHO FrOTOBAT KOHTPOMbHbIA PacTBOP Tak Xe, Kak NpuM NOCTPOEHMU rpagyupoBOYHOrO rpadu-
ka. Yepes 5 MUH M3MEPSAIOT ONTUYECKYIO NOTHOCTL aHanNM3nMpyemMoro pacrsopa No OTHOLLEHMIO K KOHTPOIb-
HOMY pacTBOPY TakK e, KaK npu NoCTPOEHUU rpagyupoBOYHOro rpadumka.

Mo nony4yeHHOMY 3HA4YEHUIO ONTUYECKOW MIOTHOCTU, NOMb3YACh rPagyUMpPOBOYHLIM FPadPMKOM, HaxXoaAT
Maccy Meau B aHanM3npyemom pacTBope, Mr.

4.2.4.2 OnpepaeneHve NpuMecu Meau B COMsX Jkeresa npoeoasT ¢ gobasneHnem 10 cm® pacteopa
NMMOHHOIN KUCINOTbI C MaccoBoi gonen 25 % nocne npubaeneHns gudocdara HaTpua. Conm oKUCHK xxenesa
npeaBapuTENbHO AOMKHbI ObITb BOCCTAHOBNEHbI TMAPOXNOPUAOM TMAPOKCMIAMUHA.

4.2.4.3 YyecTBuTEnsHOCTL MeToga — 0,0005 mr e 10 oM’ aKCTpareHTa.

4.2.5 O6paboTKa pe3ynLTaToB

3a pesynbrar aHanu3a npUHMMAIOT cpeaHeapudMETUYECKOE 3HAYEHNEe PesynbLTaToB TPex napannesnb-
HbIX OMpeaeneHnii, OTHOCUTENbHOE PACXOXAEHUE MeXAy KOTOPbIMU HE NPEBLILLAET AOMYCKAEMOro PacxXox-
JeHus, NpMBEAEHHOro B Tabnuue 2.

Mpegenbl gonyckaeMon OTHOCUTENbHON CYyMMAaPHON MOrPeLUHOCTU pe3ynsraTtoB aHanu3a npu goBepu-
TenbHOW BepoATHOCTK P = 0,95 npeacraeneHsl B Tabnuue 2.
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Tabnuuya 2
Macca mean, Mr Honyckaemoe pacxoxjeHue, % Hpcglnnfaa?azgyﬁcﬁi?pM:Lng2::?::6” A
0,0010 50 +30
0,0025 20 +10
0,0050 15 +10
0,0100 15 +10
0,0200 15 10

4.3 MeToa ¢ NPUMEHEHMEM KYNpPU3OHa

4.3.1 CywHoOCTb MeTOAa

Metoa ocHOoBaH Ha 06pPa30BaHNM OKPALLEHHOTO B CUHWIA LBET KOMMIEKCHOro coeanHenus meam (Il) ¢
KYNPWU3oHOM. WHTEHCMBHOCTL OKpacku onpefsensior (POTOMETPUYECKN UMW BU3YarbHO-KONOPUMETPUYECKN.
OnpeaeneHue NpoBoAAT B aMMUaYHO-UMTPaTHO cpeae npu pH 8,5—9,5.

4.3.2 Annaparypa, peakTuBbl U pacTBOPbI

dOTONEKTPOKONOPUMETP NIOGOro TMNA € NOrPELUHOCTLIO u3MepeHus He Gonee 1 %, UMEILWMIA CBETO-
UneTp ¢ MakcuMymom nornotleHus (590 £ 10) HM.

Kon6a 2—50—2 no MOCT 1770.

Munetkun 1(2)—1(2)—1—5(10, 25) no NOCT 29227.

Uunuuapbl 1—50—2 n 2—100—2 no NOCT 1770.

Ammumak BogHolvi no MOCT 3760, pacteop ¢ maccoson gonen 10 %; rotosar no FOCT 4517.

AMMOHUI MMMOHHOKUCILIN OAHO3aMELLEHHbIW, pacTBOP ¢ MaccoBou gonen 10 %.

Boaa anctunnuposaHHas no NOCT 6709.

KynpusoH [Buc(umknorekcaHon)okcanunanrugpasoH], BOAHO-CMUPTOBOW pacTBOpP C MacCOBOW aonen
0,1 %; pactBop rotoesiT cneaytoum o6pasom: 0,100 r KynpuzoHa NOMELLAIOT B MEPHYIO KOonGy, pacTBOpAIOT B
50 cm3 ropsvero STMMOBOTO CIMPTa, PACTBOP OXNAM/AAIOT, A0BOAAT €ro 06beM PacTBOPOM STUNIOBOTO CUPTA
40 METKM 1 NepeMELLNBAIOT.

PacTBop yCTOMYMB Npu XpaHEHUN B TEYEHUE MecsaLa.

CnuMpT STUMOBLIN PEKTUMKOBAHHLIN TexHU4eckuit no MOCT 18300, BbiCLIKI COPT, pacTBOP C MaccoBOW
ponen 50 %.

4.3.3 BusyanbHo-KONOpMMeTpUYeCckKoe onpeaerneHue

30 cm3 HeilTpankLHOTo aHaMM3aMPYeMoro pacTBopa MOMELLAKT B LIUANHAP BMECTUMOCTbIO 100 cm3, npu-
6aBnstoT 2,5 cm3 pacTBOpa NMMOHHOKUCIIOTO aMMOHMUSI, [IOBOAST pH pacrsopom ammuaka ao 8,5—9,5 (no
YHUBEPCANbLHON WHAMKATOPHON Bymare), npubasnsior 2,5 cmM3 pacTBopa Kynpu3oHa u AOBOAAT 00bEM pac-
TBOPA BOAOIT A0 50 cM3.

Yepes 10 MUH Ha pOHE MOSNIOYHOrO CTEKNA B NPOXOASILLIEM CBETE CPABHMBAIOT OKPACKy aHanNn3upyemMoro
pacTBopa C OKpackoi pacTBopa CpaBHEHUSA, NPUrOTOBNEHHOTO OAHOBPEMEHHO C aHanNU3MpyembIM 1 coaepxa-
LLEero B TaKOM e 00beme Maccy MUNMMrpaMmMoB MeAMW, COOTBETCTBYIOLLYIO HOPME HOPMATUBHOTO IOKYMEHTA
UK TEXHUYECKON AOKYMEHTaUun Ha COOTBETCTBYIOLMI PEaKTUB U T XKe KONMYeCcTBa peakTMBOB.

Okpacka aHanu3npyemMoro pacTesopa He J0MmMKHa ObITb MUHTEHCUBHEE OKPACKN pacTBOpPa CPaBHEHUSI.

Okpacka KynpusoHOBOTO KOMMIIEKCa YCTOWUMNBA B TedeHue 1 4.

4.3.4 doTomeTpuueckoe onpeaerieHme

4.3.4.1 TocTpoeHue rpagympoBOYHOTO rpadmka

[ns nocTpoeHus rpagyupoBOYHOro rpachuka roToBAT NsTh PACTBOPOB CPaBHEHUA. [N 3TOro B MEpHbie
konGbl MOMELLAIOT NUMNETKON pacTBOpLI, coaepxaiume B 30 cm® cootBeTcTBeHHo: 0,002, 0,005, 0,010, 0,020
n 0,030 mMr meau.

OOHOBPEMEHHO rOTOBAT KOHTPONbHLINA PacTBOP, HE coaepXKaLLuii Meau.

B kaxabIin pacTeop npubasnsiot no 2,5 cM3 pacTBopa NUMOHHOKUCIOrO aMMoHKs, 1 cm3 pacTeopa am-
Muaka (pH pactsopa AomkeH BbiTh 8,5—9,5), 2,5 cM® pacTBOpa KynpusoHa U A0OBOAST 06bEMbl PACTBOPOB
BOAOMN OO METKM.
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Yepes 10 MUH M3MEPSAIOT ONTUYECKYIO NNOTHOCTL PACTBOPOB CPABHEHMSA MO OTHOLUEHUIO K KOHTPOMbHO-
My pacTBOPY B KIOBETaX C TOSLUMHON NOrMoLLatoWero ceet cnos 50 MM, Nonb3ysach XenTbiM CBETOMUNLTPOM
npu AnuHe BonHbl 580—620 HMm (L., = 600 Hm).

MNpu onpeaeneHnn maccol mean 0,01—0,03 Mr onTUYECKYO MNNOTHOCTL PACTBOPOB CPABHEHUS U KOH-
TPONBLHOIO pacTBoOpa AOMYCKAETCH M3MEPATb B KIOBETAX C TOMLLUMHOW NOrnoLaioLwero ceet crnos 10 mm.

[0 nonyyYeHHbIM AaHHbLIM CTPOAT rpagyupoBOYHbIN rpadouk.

4.3.4.2 MpoBeaeHne aHanusa

30 cM3 HeiiTpanbHOro aHanM3MpyeMoro pacTsopa MoMeLLaloT B MepHyto konby, npubasnsioT 2,5 cm3
pacTtsopa fIMMOHHOKMCIOrO aMMOHUA, 4OBOAAT pH pacTBopa pacTBopoMm ammuaka go 8,5—9,5 (no yHueep-
canbHO MHANKATOPHON Bymare), npubasnsioT 2,5 cM3 pacTsopa Kynpu3oHa 1 JOBOAAT 06LEM pacTBOpa BO-
aow Ao meTku. OAHOBPEMEHHO rOTOBAT KOHTPOSbHBIN PACTBOP TakK Xe, Kak npu NOCTPOEHUN rpaaynpoBOYHOIO
rpadmka.

Yepes 10 MUH M3MEPSIOT ONTUYECKYIO MAOTHOCTb aHanM3npyeMoro pactsopa Mo OTHOLLEHWUIO K KOH-
TPONBLHOMY PacTBOPY TaK >Ke, Kak Npu NOCTPOEHUU rPagympoBOYHOTO rpadumka.

Mo nony4eHHOMY 3HA4YEHUIO ONTUYECKOW MIOTHOCTHU, NOMb3YACh FPagyUPOBOYHbIM FPAdOMKOM, HAXoAAT
Maccy Meau B aHanM3npyemom pacTBOpe B MUMnMrpaMmax.

4.3.4.3 YyscTBHUTENBHOCTL MeToga — 0,001 mr B 25 cm3 pacteopa.

4.3.4.4 O6paboTka pe3ynsraToB

3a pesynbrar aHanu3a npuHMMAlOT cpeaHeapudMeETUYECKOe 3HAaYEHNe pe3ynsTaTtoB Tpex napannenb-
HbIX OMpeAeneHuii, OTHOCUTENbHOE PaCXOXAEHUE MEXAY KOTOPbIMU HE NMPEBbLILLAET AOMYCKAEMOro Pacxox-
JEeHus, NnpuBeAeHHOro B Tabnuue 3.

MNpeaenbl gonyckaeMon OTHOCUTENBbHON CyMMAaPHOW MOrpeLUHOCTU pe3ynsraTtoB aHanusa npu goBsepu-
TenbHOW BepoATHOCTM P = 0,95 npeacraeneHsl B Tabnuue 3.

Tabnuuya 3
Macca megm, mr Honyckaemoe pacxoxgeHue, % n%?ﬁ?aﬁﬂgﬁc.ﬁmom:f;,e;,m
0,002 30 +20
0,005 30 +20
0,010 15 +10
0,020 15 +10
0,030 15 +10
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