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Hacrosiuuuit craHaapT pacrpocTpaHsieTcsl Ha BbIACAAHHbIE MEXOBbI€ IWKYPKU H UIyOHYIO OBUMHY H
YCTaHABAWBAET METOAD! ONPEAENEHNUsSE OKHCH XPOMa B KOXEBOI TKaHY CILIABJICHUEM B 30Ji€ C OKHCIHTED-
HOM CMECbIO, OKUCIIEHUEM XJIODHON KUCTOTOH U (hOTOKONOPUMETPHYECKUM METOLOM.

1. METOX OTBOPA OBPA3LIOB
1.1. Ot6op obpasuoB — rno F'OCT 9209.

2. AIIMIAPATYPA, MATEPHUAJIBI 1 PEAKTHBDBI

2.1. [Ins npoBeoeHUs aHATHU38 DOJXKHBI TPHMEHATHCH:

anekTporiedb MydenbHas naboparopHas tina MIT-2YM win apyras ¢ HarpeBoM a0 1000 °C;

IUTKY anektpuyeckue o FOCT 14919;

Bechl JlabopatopHbie 1o F'OCT 24104 ¢ HaubGonbluM nipenesioM B3pewnBaHus 200 r ¥ LieHOM OeneHus
0,1 Mr UM opyrue ¢ aHaJIOrMYHONU METPOJIOrMYECKON XapaKTepUCTHKOM;

KOJOpPUMETP (hOTOINEKTPHUECKU I 1abOPaATOPHBbIiA;

Turu dapdopossie Hu3kue no F'OCT 9147,

ctynka ¢apdoposas no [OCT 9147,

BOpPOHKH cTeknsiHHble Mo 'OCT 25336;

KonGbl MIOCKOROHHbBIE KPYT/bie BMeCTdMOocTbio 250 1 500 cm? mo FOCT 25336;

K016bl KOHHYeckHe BMecTMocTbio 100 1 500 cM3 no TOCT 25336;

CTaKaHbl CTEKISIHHBIE JaGopaTopHbie BMecTHMocThio 500 cM3 o TOCT 25336;

6ropetka BMecTUMOCTBIO 25 cM3 no FOCT 29251;

nUNeTka BMecTUMocThlo 25 eM3 no TOCT 29227;

UWIMHAPB! BMecTHMOCTbIO 25 cM3 o FOCT 1770;

KoJ6bl MepHble BMecTMMocThio 100 em? no TOCT 1770;

Bolla AucTH/UIMpoBaHHas no FOCT 6709,

Hatpuit yriekucabiit 6e3soaHbiit no FOCT 83;

Kanuit yrnekucawiit no FOCT 4221;

okucb mariusa no 'OCT 4526;

kucnora cepHas no FOCT 4204;

kanuit sonvcteiit no FOCT 4232, pactBop MaccoBoit noneii itonuctoro Kamust 10 %;

HaTpuit CepHOBaTHCTOKMCABIA (TUocynbdar Harpusi) mo T'OCT 27068, pacTBOp KOHUEHTpauUWH
¢ (Na,L,0,)=0,1 monp/am3? (0,1 H. pacTBOp);

KpaxMman pactsopumbiii no F'OCT 10163, pactsop Maccosoit noneit kpaxmana 0,5 %;

kanui asyxpomosokuciaelit no FOCT 4220, pactBop konueHtpaumu ¢ (K,Cr,0,)=0,1 mons/am3
(0,1 H. pacTBOp);

Hsnanue oduunanshoe Ilepenevarxa Bocnpemena
*
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KHMCJIOTA 1l[aBeJieBasi, pacTBOP MaccoBOil Kojeil 1aBeneBoit Kuciotsl 4,5 %;

KKcJoTa asotHast o F'OCT 4461, KOHIEHTPUPOBaHHAS;

KHCJIOTa XJIODHasl, pacTBOP MaccoBoii noneit XyopHoi#t Kuciotsl 40 %;

nepexuch Boaopoaa no N'OCT 177;

KaIHI XJIOPHOKMCJIBIH;

6ymara ¢unpTpoBanbHast abopatoptad no FOCT 12026 win ¢wibrpbl MeLICHHOPWIBTPYIOLIHKE C
CHHEH JIEHTOM;

6ymara onokpaxmanbHasi no 'OCT 4517,

MATOYKH CTEK/ISTHHEIE,;

CTEXJI2 YaCOBbBIE;

roJibeBO# MOPOUIOK HEXPOMHPOBAHHBINM WIN KOXeBas TKaHb Heay6neHas.

(M3menennan penakums, Mam. Ne 2, 3).

3. TOATOTOBKA K AHAJIM3Y

3.1. TloaroroBka npobGs1 KoXeBoi TKaHU K aHanu3y — no F'OCT 9209.

3.2. AHaIU3 NPOU3BOAUTCS IO ABYM INapaUICIIbHBIM OINpPEIENEHUAM.

3.3. st OKMCIEHUS XpOMa B 30JI€ FOTOBSIT OKHUCIMTENBHYIO CMECh CJIEAYIOLIEro COCTaBa: OflHa YacTb
6e3BOAHOrO YTJIEKMCIIOro HATPHSI, OHA YacTh YIJIEKUCIIOrO KaNus U ABE 4aCTH OKHUCU MarHus. PeakTsbi
CMEMIMBAIOT ¥ OCTOPOXHO PACTHPAIOT B CTYNKE O MOJHOI ONHOPOAHOCTH MACCHI.

3.4. Ina cxuraHvs HaBeckd 6€3 030JIeHMsI TOTOBSIT CMECh KMCJIOT cienyioutero cocrasa: 100 cm?
XJIOPHOM KHUCJIOTHI ¢ MaccoBoit joneit 40 % U 35 cM3 KOHUEHTPUPOBAHHON CEPHON KHCIOTHI.

(Msmenennas penakums, Msm. Ne 2).

4. TIPOBEAEHUE AHAJTH3A

41 MeTon cnnaBleHUS

4.1.1. Hapecky U3MeNbUEHHOMN KOXEBOK TKaHU Maccoit 2,0--2,5 r B3BEUIHBAIOT C MOTPEIIHOCTHIO HE
6onee 0,0001 r, nomemator B Tvreas U u3onsior no FOCT 17631. IMosyyeHHYIO 300y TLIATENILHO Tiepeme-
LIKBAIOT B TUIJIE CTEKJISIHHOM ITaJIOUKOM C OKMCIIMTEbHON CMECHIO, B3ITOM B KONMYECTBE, paBHOH Macce
HaBEeCKY KOXEBOW TKaHH. JJoImycKaeTcsi KCIIONb30BATh 301y, MOJYIEHHYIO [PH ONpeaeleHHH CONepXaHUS
3oab1 mo TOCT 17631,

Turenb cTaBaT B cnabo HarpeTyo MyQenbHYIO Ne4Yb U TEMIIEPATYpPY M€Yy MOCTEMEHHO NOBLILLAIOT 10
800 °C. ComepxuMoe TUIJIS CIUIABASIOT 4—8 4 1O MpHOGPETEHHS XKEJITOro LBETA.

ITo oxoHYaHMM CIUIABJEHUS TUTE/b CO CIUIABOM OXJIAXHAIOT, MMOMELUAIOT B XMMHUYECKHI CTaKaH,
obpaGareiBaior 100—150 M1 ropsueit AMCTHLTMPOBAZHHON BOABI M HATPEBAIOT N0 MOJHOTO PACTBOPEHUS
CIUTaBa.

PactBOp HWIBTPYIOT B ILIOCKONOHHYIO KOGy BMectumocTbio 500 cm3. Crakad, Turenb u QuwibTp
XOPOLLO MPOMBIBAIOT ropsTyeil AMCTUJUTMPOBAHHOM BOO ¥ IPOMBIBHBIE BOABI MPHCOEIUHSAIOT K hUIBLTPaTy.
PacTBop ox1aXHaloT 10 KOMHATHOM TEeMIIEPATYpHI.

4.1.2. Ecau Ha unprpe 6ynyT o6HApYXeHBl TEMHBIE YacCTHIIbI, YKa3bIBAIOILME HA HETMIONHOE OKMC-
JIEHHE XpoMa, TOo GWIBTp MOACYLUMBAIOT, MOMELIAIOT B THIEJb, CXHIralOT, NOOABISIOT OKMCIUTENLHYIO
CMECh, CIUIABIAIOT ¥ PAcTBOPSIIOT CILIAB, KAaK yKa3aHo B IL. 4.1.1.

OxucnurenpHoit cMecH B 3ToM ciydae 6epyt 1,0—1,2 r. [lonyyeHHblit pactBop GUILTPYIOT, NpHCO-
eIMHAIOT K nepBoMy GUIBTPATY ¥ OXJIAXAAIOT JO KOMHATHOM TeMIepaTyphl.

Insi oxucneHust XxpoMaTa B GMXpOMAT NPUGABNSIOT KOHUEHTPUPOBAHHYIO CEPHYIO KMCIOTY IO TeX
TI0p, TIOKA L{BET pacTBOPa U3 XEJTOro NepeiieT B OpaHXeBbil, nocie yero npubasnsaior ee 20 cm3 cepHoit
KMCJIOTbI, pa36aBieHHO) B OTHolIeHWH 1:4.

4.1.3. K nonyyeHHOMy pacTBopy npubasisior 20 cM? pacTBopa ioANCTOro Kajlus MaccoBoli aosei
10 %. Konby ¢ comepxuMbIM 3aKpbIBalOT YacCOBBIM CTEKJIOM H BBUIEPXHBAIOT B TEMHOTe 5—7 MMH,
3aTeM B3GAJITHIBAIOT M TUTPYIOT PACTBOPOM THOCY/IbdaTa HaTpus KoHLeHTpauusu 0,1 Moab/aM3 1o Tex
nop, MOKa OKpacka pacTBopa He CTaHeT chaGo-kenroi. 3ateM npuGaBisAOT 5 cM3 pacTBopa
KpaxMana ¢ Mmaccopoit mone#t 0,5 % v mnpoNO/KAIOT TUTPOBATH MO MCYE3HOBEHMS CHHEH OKpacku
pacrBopa.

4.1.4. [Ina npoBepKH NPUMEHAEMBIX PEAKTHBOB Ha YUCTOTY CTABST KOHTPOJbHbIi onbiT. CMELIMBAIOT
TAKHE X€ KOJUYECTBA CEPHOM KMCJIOTHI ¥ HOAUCTOrO Kainusi, KOTOpble PacXOAYIOTCS Ha NpoBEeAeHUe
aHanu3a, U npubaBasIoT 5 cM3 pacTBopa KpaxMaia Maccosoit nosneit 0,5 %.
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OkpauiMBaHWe pacTBopa B CHMHUM 1IBET MMOKA3bIBAET, YTO PEaKTHUBBI HEAOCTATOYHO YKUCTHL. B atoM
cllydae OMpencsisiIoT KOJINYECTBO PACTBOPOM THOCY/bdaTta HaTpusi KOHUeHTpauuu 0,1 Monb/aM? Heobxo-
IUMOe [UIS PeakLMH C BBLIEJMBIUMMCS B KOHTPOJBHOM ONBITE HOIOM.

4.1.3, 4.1.4. (NameHennas penakuus, Fam. Ne 2).

42. MeTol OKHCIEHHUS XJOPHOK KUCITOTOH

4.2.1. HaBecky n3aMenbYeHHOM KOXeBOH TKaHX Maccoi okoJio 1 r B3IBELIMBAIOT C NOTPELUHOCTBIO HE
6onee 0,0001 r, moMelaoT B Konby BMecTHMOCTbIO 250 cm3, npubasnsioT 8 cM3 azoTHoM KUCIOTH ¥ 20 cm3
CMECH KHCJIOT, TMPUTOTOBJNEHHOM, KAK yKa3aHo B . 3.4, WiK 6 I XJOPHOKMCIOro Kanus, 8 cM3 a3oTHOM
KUCIOTH! ¥ 12 cM3 KOHUEHTPHPOBAHHOMK CEPHOM KUCIOThI. JLOyCKaeTCsl UCMOIb30BaTh HABECKY KOXEBOH
TKaHU [0Cjie OnpelesieH s B Heil Baaru.

ConepxnMoe KoJiObI NMepeMeLLBaloT ¥ HarpeBaloT Ha 3JIEKTPUYECKOHR TUIMTKE B BBITSXKHOM LUKady.
Brauane noanepxusaloT ciaboe KUMeHUe, 3aTeEM HarpeBaHHe YCWIMBAIOT U MPOJOJIKAIOT €ro A0 MOJHOIo
MCUYE3HOBEHHUST OYpBIX MApOB OKMCIIOB a30Ta M Nepexoaa 3eJIEHOTO L{BETA PACTBOpA B OPaHXEBbIN.

C MoMeHTa MOSIBIEHMS] OPaHXEBOM OKPACKH pacTBOpa, YKa3bIBAIOILEN Ha OKMCIEHHE TPEXBATEHTHOIO
XpOMa B LUECTUBAJIEHTHBIN, MOLAEPXMUBAIOT KuNeHHe ewle 2—3 MUH. T1onyueHHBI pacTBOp ITOC/IE OKHC-
JieHusl AOJLKEH MMETb OPAaHXEBYIO OKpPAcKYy.

PacTBop OX1aXIAI0T M NIEPEHOCAT B KOHHYECKYIO K06y BMecTUMOCTBIO 500 cm3. Konby, B koTopoit
POBOAMIIOCH CXUFaHHeE, MpoMbiBaloT 100 cM? IUCTWUIMPOBAHHOIM BOLBI U NMPOMBIBHBIE BOAbI MpHCOENH-~
HSIOT K PACTBODY.

(HM3menennan pepakumns, Ham. Ne 3).

4.2.2. (Hckmoyen, Ham. Ne 3).

4.2.3. B ropablliKo Kon6bl BCTABJSIOT BOPOHKY M OTIOHSIOT XJIOP KHIITYEHHEM B TeYEHHE 3 MHH 0
MCUe3HOBEHMS] CUHEN OKpacKHu Npu npobe Ha HoaKpaxMaibHYyo Gymary.

Pactsop oxnaxaaior, rnpubasisiior 10 cM? cepHoit KucnoThl, pa36aBieHHON B OTHOILUEHUH 1:4, wiu
COJISIHOM KMCNOThI, pa3GaB/IeHHOM B OTHOILUEHHH 1:1, U ONpenensioT cogepXaHue XpoMa, Kak yKas3aHo B
n. 4.1.3.

43. PoToKONOpHMETpPHUYECKHUH MeTOLN

4.3.1. [Ang npuUroToB/leHXs CTAHAAPTHBIX PACTBOPOB B KPYTIJIble IUIOCKONOHHBIE KOOl BMECTUMOCTBIO
250 cM3 oTMEpHBAIOT MoceqoBaTebHO M3 Biopetku 2,0; 5,0; 10,0; 15,0; 20,0; 25,0, 30,0 u 35,0 cM3 TouHo
pacTBOpa JIBYXPOMOBOKHUCIOTO Kalus KoHlUeHTpauun 0,1 Mosin/mm3.

B kaxuayio konby npubasisioT no 25 cM3 pacTBOPA LIABENEBON KHCIOTHI MAaccoBoil noneit 4,5 % u
no !/jg yact pacTBopa HenybBJ€HONH KOXEBOM TKAHH WIM HEXPOMMPOBAHHOIO TOJIBEBOTO [TOPOILKA.
PactBop rorosst u3 20 r HenyGneHOM KOXEROW TKAHM WIM HEXPOMMPOBAHHOIO TOJIbEBOIO MOPOLLKA, K
koTopbiM npubasnsor 300 cm3 nepekucu Bomopona Mau 160 cm3 asotHoit kucnotel M 400 cMm3 cmecH
KMCIOT, PUTOTOBJIEHHOM, KaK YKa3aHo B I1. 3.4, OCTOPOXHO HarpeBaioT NpHU B3OAITHIBAHMH O pacTBOpe-
Husl. PacTBop, NPUrOTOBJIEHHBIH ¢ MMEPEKUCHIO Boaopoaa, GUIbTPYIOT.

ConepxuMoe Koib KUMATAT B TeYeHUe 4—5 MHUH, MEpEeHOCST B Mephble KoJObl BMECTHMOCTHIO
250 cm3, K06bI ABAXIBI MPOMBIBAIOT ¥ IPOMBbIBHbIE BOIbI MPUCOEAUHSIIOT K COOTBETCTBYIOLMM PACTBOPaM
B MEpHbIX Koyi6ax. PacTBopel oxiaXnaioT, DOBONST NMCTWLUIMPOBAHHOI BONOI IO METKM M XOpOILO
nepeMeinBanT. PacTBopbl ZODKHBI 6biTh NMPO3paYHbIMHU.

(A3menennas penakumst, Mam. Ne 2).

4.3.2. W3MepsioT ONTHYECKYIO [UIOTHOCTb CEPUM CTAHOAPTHBIX pactBopoB. Hactpoiiky npubopa u
U3MEPEHHUE ONTUYECKOIN IUIOTHOCTU TPOU3BOLAT C KOHTPOJBHBIM PAacTBOPOM, MPU 3TOM HCHOJIBIYIOT
HeiTpanbHblit cBeTopuasTp Ne 0 1 KioBeTy ¢ TonwmMHOM paboyero cnost 30 MM.

4.3.3. KOHTpONBHBIN PacTBOP FOTOBAT OZHOBPEMEHHO M AHAJIOTMYHO CTAHAAPTHBIM PacTBOpaM, HO
6e3 noOaBneHUsT PacTBOpPA ABYXPOMOBOKHMCIIOTO Kayusi Wiu GepyT 2,9 r HenyOneHo#i KOXEBOW TKAHW WK
HEXPOMMPOBAHHOTO TOJILEBOTO MOpollKa, Npubapnsior 40 cM3 nepekucu Bomopona Wik 8 cM3 a3oTHoi
KucaoTel ¥ 20 cM3 cMecH KMCIOT, MpPUTOTOBJIEHHON, KaK yKasaHo B M. 3.4. PactBop narpeBalor fo
PacTBOpEHMUS.

Mpubasnsior 65 cM3 pacTBopa LUABENEBOI KMCJIOTHI MaccoBOi foneil 4,5 % U KHIATAT B TEYEHHE
4—5 MUH. 3aTeM pacTBOp OXJIAXAAIOT, NMEPEHOCAT B MEPHYIO Koiby BMecTUMocTbiO 250 cM3 u mosomsT
AUCTUIJUIMPOBAHHOM BOXOW KO METKH.

4.3.4. Tlo maHHBIM M3MEPEHUS ONTHYECKON IUIOTHOCTH CTaHAAPTHBIX PacTBOPOB CTPOST IPalyHpo-
BOYHYIO KPUBYIO, OTKJIaZibiBast MO OCH OPAMHAT roKasaHusi npubopa, Mo ocu abclMCC — KOHLIEHTPALUIO
OKHCH XpOMa B rpaMMax Ha KyOHW4YecKMil HeLlMMETp.

433, 4.34. (M3vmenennan peaakuus, Ham. Ne 2).
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4.3.5. HaBecky U3MeNbYCHHON KOXeBOM TKAaHM MAaccoi OKOJNO 1 I' B3BELIMBAIOT C MOTPEILHOCTBIO He
Gonee 0,0001 r, MOMELIAIOT B KPYIVIYIO IUIOCKONOHHYIO KOAOy BMecTMMOCTBIO 250 cm3. Tlpubasnsior
15—20 cM3 nepexucu Boiopona wiM 8 cM3 a3oTHOM KuchoThl ¥ 20 cM3 cMecH KMCAOT, MPUIroTORIEHHOIH,
KaK yKa3aHo B I. 3.4, oCTOPOXHO IpH B3GAITHIBAHWM HArpeBajoT A0 NOJHOTO PacTBOPEHMA.

(A3menennas penaxkiums, Mam. Ne 3).

4.3.6. K pacropy npubasisior 25 ¢cM? pacTBOpa miaBeseBol KMCLOTbI MaccoBoil aoneii 4,5 % u
KMIIATAT B Te4eHHE 4—5 MUH.

Conepxumoe KOJIObI OXJIAXHAIOT M MEPEHOCAT B MEPHYI0 KoJby BMectumoctbio 100 cm3. Konby
JBXIbl TPOMBIBAIOT IUCTUIUTMPOBAHHOM BOAOH M NMPOMBIBHBIE BOAb! IPUCOECIANHSIOT K pacCTBOPY B MEPHOM
xobe.

PacTBOp AOBOAST IUCTHWUTMPOBAHHOM BOAOM 10 METKH, EpeMELUNBAIOT, GUABTPYIOT Yepe3 cKaaaua-
THIM QWIBTP B CYXYIO KOJIOY ¥ M3MEPSIOT ONTHYECKYIO TUIOTHOCTD.

Ilo rpanyypoBOYHOI KpHUBOW HaxoAAT KOHUEHTPALMIO OKHCHU XpOMa B IpaMMax Ha KyOuuyecKuii
IELUMETD.

(A3menennas penpakums, Mam. Ne 2).

5. OBPABOTKA PE3YJIIbTATOB

5.1. TIpu onpeneieHUN XpoMa METONOM CIUIABIECHMS WK OKUCEHMS XJIOPHOM KHCAOTON MacCoBYIO
ZOMIO XpOMa B NepecyeTe Ha OKUCh xpoma X, %, BLINHCISIIOT 110 GopMyne
x= Y- K:000253 100

m

raie V' — obvem pactBopa THocynbgaTa Hartpusi KoHueHTpauuu 0,1 MOJII:./HM3, U3pacxXodOBaHHbI# Ha
THTPOBaHME, 32 BHIYETOM HM3PAacCXOLOBAHHOIO MPH KOHTPOJLHOM OmbITe 110 1. 4.1.4, cM”;

K — nompaBka x pacTBopy THoCY/IbdaTa HATpHs KQHLEeHTpauuu 0,1 Monb/nM3 ;

0,00253 — macca OKHCH XpOMa, COOTBETCTBYWOLIast 1 cM” pacTBopa THOCYAbdaTa HATPUS KOHLEHTPALUH
0,1 monb/am”;

m — Macca HaBeCKU KOXEBOW TKaHH, T.

5.2. IIpu onpeneneHrn xpoMa GOTOKONIOPUMETPUYECKHM METOIOM MAacCOBYIO JOJIIO XpOMa B Iepe-
cyeTe Ha OKHMCh XpoMa X;, %, BBIYUCHSIOT MO popMmye

X = a-100-100 ,
m - 1000
re a — KOHLICHTPALKS OKMCH XpOMa Ha rpaiyMpOBOYHOM KPHBOH, I/aMS3;
m — Macca HaBeCKM KOXEBOil TKaHH, .

5.1, 5.2. (iamenennan penakuus, Mam. Ne 1, 2).

5.3. PesynpTaT KaXxIoro onpeneacHUs: MOACYUTHIBAETCA ¢ TOYHOCTHIO IO BTOPOTO JECSITHYHOTO 3HAKa.
JlommyckaeMble pacXoXIEHHs] MEXINY AByMs NapaUIe/IbHbIMH ONpelNesIeHUSIMM He NOJIKHbI MNpeBbIIATh
0,10 % — npu comepxaHnu okucH xpoma no 2,00 % u 0,20 % — npu comepXaHUU OKHCH XpoMa Gojee
2,00 %.

5.4. 3a oKOHYaTeNbHBIN PE3yNbTAaT aHAIW3a NPUHUMAIOT CpefHee apudMeTHYECKOe PE3yIbTATOB ABYX
TIapaLIe/IbHBIX ONpeAeNIEHNH ¥ OKPYIISIOT A0 NEPBOTO AECATHYHOIO 3HaKA.

5.5. Tlepecuet pe3yJbTaTOB MCITBITAHHMSA Ha abGCOMIOTHO cyXxoe BeulectBo — no FOCT 938.1.
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7. NEPEU3JAHUE (mapt 1998 r.) c U3menenuamu Ne 1, 2, 3, yreepKneHHsIMH B aBrycte 1982 r., nexaGpe
1987 r., mone 1996 r. (MYC 12—82, 2—88, 10—96)



Penaxrop T [1 llawuna
Texnnyecknit peaakrop B H [lpycaxoea
Koppektop C H Pupcosa
KowmnibiotepHast Bepctka B H  [puwenko

Han mmu Ne021007 or 10 08 95 CaaHo B Habop 17 03 98 HoanucaHo B neyats 10 04 98
Yy -u3n n 0,60 Tupax 132 2k3 C413 3ak 286

Ycn new n 0,93

HTIIK HznarennctBo ctanmapros, 107076, Mocksa, KonoaesHuniit nep , 14
Ha6paHo B U3natesncTBe Ha TTOBM
®unnan UMK HaparenscTso ctaHaaptoB — THN "MOCKOBCKHH TeYaTHHK"
Mockga, JisanuH nep , 6
Inp Ne 080102
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