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Methods for delermination of chromium
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Hacroamwug crampapr yeTaHaBIHBAeT THTPHMETPHVECKKA W aroM-
f0-A0copOUROHEKA MeTOdb ONpeaeteHHA XpoMa B QeppoBAHAIKH IPH
uaccoBoi aoae erg ot 0.3 10 3.0%.

I. OBIUHE TPEEOBAHHSA

l.1. Ofwne rvpelosannsg ¥ merogam adaawsa —no [OCT 27349,
1.2, JlaBopatopuas mpofa Agonua OMTe MPHrOTOBAERAE B BHIE mO-
POIIKD ¢ MBKCHMAALHEM pa3vepon uacthy 0,16 mm no FNOCT 26201,

l\“ 2. TRTPHMETPHMECKHRA METOI

A 21, CymuocTe MeTOJA

MeTon ocHOBAH HA OTRHENeHHM XPOMA, MAPraHO2 W Welesa rid-
POKCHIOM HETPHR OT OCHOBHOR MaccH BAHAAHA M NOCAEAVIOWEM OKHC-
JEHHH XPOMA B CepROKHCAON cpele NALCEPHOKHCABIM  AMMOHHEM A0
[FECTNBAACHTHOMD cocToRHnA, OnpeieneHde XpoMa 3aNaHYMBAKT Me-
T Elﬁ‘I:IHTH{IFI:I 'rIITI.'I-l":-HEIHHF[, 'I'H'I'Fl]r':ﬂ F[.'-]-EEIH'IT_I-I-Z. '|_'I:II:!'I'EI.II|FIJI _iI.'I!':.-'Z'i:I_'-I-HJrE!'I-['.I'-
HOPD AeIe3a PACTROGPOM MADFARLEROKHCAOTO KAAus

22. PeaKTHENM H pPacTROpN

Kucnora cepnan no FOCT 4204, pactsopwm [ 0 4 w 31 87,

Krenora azoreas no POCT 4461,

[Kucaora oprodochapuan no TOCT 6352

AMMOHHE HapcepHokHeawh ng DOCT 20485, pacreop ¢ MaccoBol
KoHuedTpaguen 250 riav?,

Cepelpo asotHorucnoe mo [OCT 1277, pacteop ¢ MaccoBol KoH-
uenTpanHed 2.3 riams.

Y

Hugayme ofmumarunoe Mepemeuatin mocnpemena
*
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Harpna reapoosncs no DOCT 4328, pacreopw ¢ Maccosofl KoH-
uentpamued [0 rfan u 250 rjzw?,

Hatpuii xaopuetedit no [OCT 4233, pacTsop ¢ MaccoBOH KoueH-
rpaunel 50 riom?,

Harpuii yraesucamn no [OCT 83, pacteop ¢ MaccoBOR KORIER-
Tpauneit 2 rimmd,

PeHHAARTPARNAOBAR KHCIOTA, PACTBOP € Maccobol HOHOEHTPALH-
eft 2 r/oM® 0,2 r deHRNAHTPAHHACBOA KHCAOTH PACTBOPHIDT NPH HA-
rpeganni 8 100 cM? pacTBopa HATPHA YTASKHCAOrD.

Kaauh poyxpoMoBokucawi no  FOCT 4220,  pacteop e
(/s KaCre(d;) == 0,05 womn/am®: 2,4517 r npu ReoOXONHMOCTH nepe-
KPUCTaAJHIOBANEOID H DOpOoCylWIeHHors A0 MOCTORHHON MacCul npH
temneparype 180°C ABYXpOMOBOKHCAOTO KANEM pacTsoprior 8 150cu®
GHANCTHLAHPOBAHHON BOMM B MepHoil Koale BMecTHMOCTRIO 1 amd,
ACAHBAMT A0 METKH TOR Me BONOH B NepeMeliHBamoT.

1 cu? pacropa coaepxut 0000867 r xpoma.

Coab 33KHCH MENe3d M aMMOHHA ABOfHAR cepROKECAAA (C0AbL Mo-
pa) no TDOCT 4208, pacteop ¢ (FeSO,- (NH)s-50,-6H0) =
==0,05 moas/am?: 20 r conu pacreopwT B 800 cm® pacTeopa cephoh
xucAoTE 3 : 97 B Mepuoli konfe BMECTHMOCTBRY | AMP, nNOcAe Yeroc Ao-
AHBAOT A0 METEH TeM Ke PacTROpPOM CcepHOH KHeMOTH H MepeMeliH-
BAMT,

Maccosyio KORUEHTpaUMIO PacTEOpa coJH MOpa yCTAHABAHBAIOT
o pacTBOpy ABYAPOMOBOKRCAOTD kKaqans, Jlas s7oro B KOMRYECKYD
koaby emecTumocthio 500 cu® nomemamnTt 250 cM® pacTeopa IBYXpO-
MOBOKHCAODD Kajnn, 3aTeM npubapasior 200 cu® soaw, 30 cu® pactso-
pa cepHoR Kkeaorw 14, 5 cM? oprodocdopnod kecaote. K pacteo-
py npuBasasor 5—6 xamens GeHHAANTPAHMAOBON KHCAOTH H THTpY-
T pacteopom coan Mopa o nepexcoia cHHe-PHOMETOROH DKPACKR pa-
CTROpA B HIYMPYIHO-38IEHY K.

MaccoByl HOHUEHTpauHI (&) pacTeopa coad Mopa, Bupakertyio
B rjeM? XpoMa, BRTHCAAKT N0 popMyvae

iy .I'r| I

o= (1)
|r|- 1

rEe ¢, — MACCOBRAR KOHIERTPALHA pacTeopa ﬂE}'xPﬂHDBDHHmU]'U Ka=

NHE, BEIPEACHHAN B IfoM? XPOMA;
Vi — offben pacTeRopa ABYXPOMOBOKACAOIO EAJHH, BIATHEA 117
THYPOBAHHA, CM7:
V — ofipes pacreopa coad Mopa, HIPACXONORARHWA HA THTPO-
EaHHE PACTEOPA ABYXPOMOBOKHCAOTO KajHd, cu?
K.aanit MApPTRHLOBOKHC R [EC) MOCT 20490, pactTBap
e (sKMnOy) =005 moar/amM?; 138 r peaiTHBa pacTBOpAIOT B A —
GO0 eM® DOAW, BEPCHOCAT B MepHVIe Koady BmecTumocthio 1 am®, Ao-
2 39
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JHBAOT BOAOA 00 METKH H nepeMeliHpanT. Pacrsop nepeikpior B
CRIAHEY W3 TeMHOID CTEKNd, BHAepxHBat B Tewende 10 cyT, a 3a-
TeM CHPOHHPYOT B APYTYI0 CKAAHKY HI TEMHOrD CTEKAE.

dnf yeTamoBKK CODTHOWEHHA MEXIY PACTBOPEMH MAPriHUOBO-
KHCAOMO Kadua ¥ coan Mopa s kondy BuecTEMocTeio 250 em? npw-
AnBawT K3 Coperkd 23,0 cv? pacrRopa coar Mopa, 100 cw® pogwm,
50 cwm® ceproll KHeAoTE 14 W THTPYRT PARCTBOPOM MapPraHUoBOKHE-
FOM0 KAAHA 20 CAa00-pOICROR OKPAckh, YCTORYHBOA B TeveHHe | MHH.

CooTHOWeHHe PACTEONOR MAPraRUOBOKHCADrD KaJaHA W COJ ana
(K) muvncaswTt no popMyne

K= : (2)

rne ¥y —ofbeM PacTBoOpa MAPraHUCBOKHCIOND K&JHE, HAPACXOAO-
BAHHHH Ha THTpOBAHHE pactBopa coaw Mopa, cm®;

V:—obinem pacteopa coan Mopa, gzaThf I08% THTPOBAZHHA, cM™.

Maceosym KONUEATPALWIG PacTBOPa MAPraHLOBOKHACAOIG KaJHA

(#:2). BHIp2MERHYID B TiCM® XPOME, BRYACANIDT no opmvae
I:" ;"3 ¥
Oy=—=, ()
Vs

rAe ©— MACCOBAR KOHUEHTPALHA pacracpa coan Mopa, Beipamed-
Hag B rfem? xpowa;
V2 —obbeM paciBopa MapraHUOBOKHCAOrO KAaiH#, HMAPAcxoLo-
RAHHEA Ha THTpoBaHHe pacTeopa coad Mopa, cud;
1"'3—5612-13“ pacTeopa cofik Mopa, BINTHE AR THTpPOBAHHA,
cmi,

23 [lpogelente aHAAHIA

2.3.1. Hasecry npobGu Maccofi | r NOMEIAKT B KOHHYECKY ) Kosthy
pMecTHMOCTRED 250 ¢M®, nprakparT 40 cM® pacTeopa cepmoR sucao-
TH |4, 3atem 2 cM? DTOPHCTOBDAOPOARCH HHCAOTH, HACPEBAKIT AD
PACTRBOPEHHA, MPHAHBAKT AIOTHYX KHCAOTY M0 MPEKPAIEHHS Bone-
HHBAHHE pacTeopa H eme 8 H3bwToK 2 cM?. PacTeop BHMOapHBawT A0
BHUIEAEHHA NapoBs CEPHOH KHCAOTH.

[Noche oxAAWISHHA CONH PACTEOPANWT NpH HarpeszHuw B 100 cm?
sofE, Ox1amaant 7 HeATPAANIVIOT PACTBUPOM rHAPOKCHAA HATpHA
250 rfoM* A0 HMEATOBATO-IENEHOID WBETA H BAHBAXT NPH NepeMemi-
BaHHE B KoaGy BMmectHmocthio DM cm?, B woTopofi maxogntes S50 cowm!
ropAYerc pacTeopa ruapoxcuiaa watpua 250 rfcw®. Pacteop c ocampkom
KHOATAT O MHH, OCRIOK OTPHRALTPORKBAKT HAa QHABTP CPeAHER MAOT-
HOCTH, OpOMHBAEIDT 6—8 paa ropAudM pacThOpPoOM THAPOKCHIA HAaT-
pan 10 rfam®. 3atem ocagor cMuBaKT BoAOA B Koaby, R KoTopod
NPOBLAHADCE OCAMAEHHE THAPOKCHIOB. PHALTRH NpomuisawT 30 cwm?
ropauedl ceproft Kucnote 1 :4 ® 4—35 pa3s ropadedl poaocd, cobupas
NpOMEBHBE BOAN B Ty #e Koaby. Comepaamoe Koale RarpeBamT A0
pacTnopenna ocaaxd. OxaamaawT B ReliTPANHIYIOT pPacThopoM Fui-
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pokchaa natpre 250 riem? Ao meatoro upera. 3aTesm pacteop PR
neépeMellHBalAl RAHEAIOT B KoAdy BMecTHMocTRO 500 cM?, B KoTopod
waxodutcA 50 cm”? ropaderc pacTBopa rHApoxcHida natpua 250 rrem®.
Pacteop ¢ ocajkoM KHOATAT 5 MHEH, 3 38TeM OCA00K OTHHANTPOBLBA-
0T HE @HALTP cpednel NAOTHOCTH W npoMEBaT 6—8 pas ropRYEM
pactBopoM THApokcHis HATPpHR 10 rlam® IlpomMethE  oOcallok CMB-
BaOT BOAOK B Koady, B KOTOpoR NPOBOAHAOCE OcamieHHe, QAALTP
npoMueanT 30 ¢M® ropaged cepHol KHeAoTH |4 W 4—5 paa rops-
el popod, colHpas DpOMBHBMEEe BOAW B TY Xe Koaly., Q@HALTR OT-
GpacugaloT. CogepxuMoe Koabl HarpesajoT A0 PacTBOPEHHA CCaiKd,
npuanBawT 20 cM? pacteopa cepHofi KHcaote 1:4, 5 cM® oprodoc-
cdoprof KHCAOTH, JOBOIAT obbeM pacTeopa Bogof ao 250 cM® u Ha-
rpesanT 00 KHMeHHS.

K ropavesmy pacrpopy npranB2nT 10 cM?® pacrBopa a30THOKHCAO-
ro cepefpa, 30 eM? pacTROpa HAACEPHOKHCAQMD AMMONHH H YMepe-
HO HHIATAT A0 MOJHOPG OKHCIeHHA XpoMa H pasI0MeHHd HIOWTHa
HAACEPHORHCIOMD aMMoHHA. Koafy CHEMAKT € DAHTKHE, OCTOPOMHEO
npaAneanT 10 cM? pACTEOpPE XJOPHCTOD HATPHH H KHUATHET PACTBOP
B TédeHHe 3—3 MHH LAR BOCCTAHOBAEHHA MAPTaHuoBOA KHCADTH,

Pacraop oxiaxaanT, npaaNeanT A3 GlopeThy pacrteop codn Mopa
AG nepexofa HeATOH ORPACHH PACTEOPA B JENEHYI0, NOCAe Wero no-
GagnswT ewe S5—-10 cu* pacrmopa coaw Mopa. Hafutox coan Mopa
MpPH FHEPrHYHOM MDepPeMEHBANHE OTTHTPOBHBAWT PACTHOPOM MapPrak-
LOROKHCADID KAAHA A0 TNORBAEHHR YcToluusoh B Tevenne 2 MHMH po-
3NHOH URPACKH PACTBOPE.

24 ObpafioTHa peayasTarTos

24.1. Maccopyw poaw xpoda (X) B NpOHEHTHY BLIYHCARKIT 0O
opmMyae

K V= V100
X g PR b, :.! ,

i

(4)

ra¢ ¢y — MACCOBAR KOHLEHTPAUHA Era-::r&np.ﬂ MaprasuoBOKHCI0ro
KAJWA, Bulpamensad B rfoM! xposa;

Vy —ofisem pacteopa coam Mopa, aclaenenHuf K pacTROpy
npofie, cM*;

Vi —ofibes pacTeOpa MAPradHiOBOKHCAOID KanHi, HIpacxodo-
E-E?Huﬂ Ha THTposaHHe W3lwTka pacteopa comn Mopa,
cM?;

K — cOOTHOWEHHRE pACTROPOE MaPTAHIOBOKMCAOTD KaiuA M Co-
aH Mopa;

m — MACCA HaBeckH npolw, T.

242, Hopwe TOYHOCTH H HOPMATHEW KOHTPOAR TOWBOCTH Onpege-
JEHHA MABCCOROH AOAN xpoMa nprbefess B Taln, 1,

41

E u 5 '|' FOCT 13217.8-90, PeppoBaHaauii. MeToab! onpeaeneHust xpoma
(I L FE I j] Ferrovanadium. Methods for determination of chromium


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-13217.8-90
http://gostexpert.ru/gost/gost-13217.8-90

€. & TOCT 13217890
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3. ATOMHO-ABCOPEUHOHHBA METO[L

3.1, CymAoCcTe MeTOOLE

Metog ocHoBaH Ha HaMepedny atomeol abcopbumy xpoma B naa-
MCHH 33AKHChL 330Ta-aUeTHAeH TpH AJddHe BoAHE 3579 AM ¢ npeama-
PHTEALHEM pacTEOPEHHEM Opoln B cepHOl KHCAOTe,

.. ADnapaTypa, PEAKTHEN H PACTROPH

AToMuO-a0COpOUROHHLA CNEKTPOMETP CO BCEMH  NPHHALIEMKHO-
CTHMH,

Kuenora azorHas no DOCT 4461,

Huenora dropucTopoioponkas no NOCT [0484,

Kucnora cepuan mo POCT 4204 w pactrope 1 4 # 1 : 2,

Keicnora conaraa nmo [OCT 3118.

Heneso MeranaHiecKoe,

Pacroop seneza 10 rfam?: 10 r Menesa pacTBOPRIOT DK HATDE-
vauud B 0 cu? CONAECA KHCAOTH, NPHAKBLIOT 5 cM? A30THOR KHEHO-
Tel, PACTROP KHMATAT A0 YIAJEHHA OECHEOR a30Ta, OXAAMEDeHHLlil
PACTROP MNEPEHOCHT B MepHYH Koaly sMecTEMocThio | om?®, goawnamt
BOLON 10 METKH H DepeMEIIHBAN0T,

Bananna (V) okena,

Pacraop sananna 10 rfaw®: 17,0 r oXcHAS BAHAANA DACTBODRIOT APH
uarpepanuy B 100 om? coammoll KMcAOTW, NpHAWRAWT 5 cM? azorHoli
KHCAOTH H EHOATAT 40 YOAJEHHA OKCHAOPR a3oTa. OxAampendwf pac-
THOP NEePeHOCAT B MEPHYID HOAGY BMecTHMOCTRID 1 AM?, Donnpaat
HOM0H D0 MEeTKH H MmepeMellHBalor.

XpoM Metaidanueckui,

Craugaprawfl pactecp xposa; 16000 r xpoma pacreopamt n
50 em? pacTropa cepuofl kuenoTw 1 : 2, ORMCARIOT az0THOR KMchoTol,
BHOAPHEAOT PacTBOP B0 HAYANE BRASJICHHA NAQOE CapHOB HEHCACTEHL,
ConR pacTBOPHIOT B BOAE NPH HATPEBAHHH, OXLAAXKAANT M TEPeHOCHT
8 wepHy Koaby eMecTHMOCTRI 1 aM®, LoAHBAWT BOJAOA D0 MeTEH H
NEepeMelIHBANINT.
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Maccopaa KOHUBHTpaUWA XpoMa B pacreope pasda 0,001 rfem?®.

33. [Ipopenenwe aHENHIA

3.3.1. Hapecky npolm maccoll 0,0 r nowemawr Bo @roponiacro-
Belii CTAKAH HAM HAWIKY H3 NAATHHHE HAK CTEENOYTALPOAR, NPHAUBE-
T 20 cm? pacteopa ceprofi kRucaoTH |4, 3avem 2 em? dropreTORO-
HOPOLHGR KHCAOTE, HATPeBalT A0 DPECTEOPEHHA, NPRAHBRKOT A30T
MY KHCJOTY A0 NPexpalledHs BCNEHWBAHMA PACTBOPA W eHle B H3bH-
Tok 2 eu?. PacTeop BMNApHBAKT 10 BDWIEJEHHR NAPOB CEPHOA KHCAO-
TH H OXEAAXAIWT. JaTeM eodaH pacteopawT B 20 cM® BOAmW NpH Ha-
rPpeBRAHMH H OXNAMI210T. PACTREOp MepeHOCRT B MepAvie Koaly sae-
cramMacThio 100 cm®, poaxsawtT BOAOR N0 METHKH H NepeMeliHBaNT.

AtoMuyiy 20copOuHIe XPOMA HIMEPRAIDT DAPAAAEABHO B PACTRBODE
WOHTPOARHOMO ONWTa, pacTrope npolel, pacTBOpax AR TNOCTPOSHENS
rpaiyupoBodHore rpadika, pacTsope cTAHRZApTROTO obpasua npx aaw-
He BOVINE 3579 HM B nAAMeHE 33KHCH &30Ta-3DETHAEH.

3.3.2. Tocne BuyRTAHWA 3HaYeHHRA aTomuod afcoplukn pacTeapa
KOHTPOABHOID ONKITA H3 3nadvenus abcopbuwu pacreopa npolw Haxo-
ART "I.'Iﬁl.':E'I:I-E}'H] T Pi]'.lﬂlhtﬂ B I'IF!II:Jr}E METOADM l:]:l-EH-H.E]-lHH i HEH_EEPT'-
HElM OOpA3HOM, ¢ XHMHUCCKHM COCTANOM, COOTBETCTEYHDIEM Tpebosa-
HEAY HACTOALISND CTAHJAPTE, AN MeTOAoM rpalyHpoBoyHoro rpadm-
Ha, UAH MeToIDM JAofapok,

3.3.2.1. [lpy mpEMeHeHHH METOAA CPABHEHHA HABECKY CTAHRApPT-
ﬂi:-r'é:naniﬁpaaua MPOBOART Ye[e3 BCe CTAOHK AHAMHIA, HAK YHAIAHO B
w 3.3.1.

3.3.2.2, Tlpd npuMeHeHHd MeTola rpafyHpoBOYHOro rpadHKa B pAA
CTAKAHOE NOMEINANT PACTBODK BANAJAEA M AEN£3Id B KOJHYECTBAX, CO-
OTHETCTEYHINWY HX CONEDMAWAAM B npode, cTasAapTHHA pacTeop Kpo-
Ma, cordacHo talfa, 2. B oDHEM cTaKAH CTARMAPTHHA pacTBOp XpoMa
ne nomemewT. Bo sce crakarw npuassawt no 20 em? pacreopa cep-
goft wACAOoTH | 4 H DAAe® MOCTYOAKT, KAK yKasado s o 3.3.1.

Tanuma 2

+ MEcce XpoMa B ATOMEIN- Odnew craiiapTsics

Mapceona® 3048 xposs, % prusian PASTRODE, W[ | PACTDOpE Xpowa, out
- - L n e . e o o T P
Or A3 2o 0.6 s 1.9—38 [—3
Ca & 15 = 30—T5 J—5&
*» LB »30 » T5—15 8—I6

CpapynpoBoduKi rpadHK CTPOAT N0 Pe3VALTATAM, NHOAYIEHHLM
NocAe BHUYATARHA 3Aa4ennd abcopboHH pacTBOpa, We CcoOdepAallero
ETANTAPTHEA PACTHOP XpOMA, M3 3HAYERHA abcopOuHH pacTBROpoR, o8-
Dep:aliHy CTAHJapTHHH pPACTBOP, ¥ COOTBETCTBYIOUIAM HM MACCAM
Xposa.

P JA23 Tlpn npwsedesnn sMetofa pofasoK K HaBecHe mpobH m0-
SapiAoT TAKOE KOARMECTEO CTAHJAAPTHOMO PACTBOpA XpoMa, dTobu
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spavenie aroMmuoll abcopbusn npobu © 300aBAEHWENM CTEHAADTRATE.
PACTEOpPA COCTABAAID He Gojee ABVNKDETHOID 3HAYEHHH aTtamHol alb-
mpﬁuun pacTeOpRa |1p|;!5u H HaXOJHJ0CE B AHHERHOM IRAaNA30HEe rpa-
ayupoRounoro rpapuka, laiee anaaus nposorar no n. 3.3.1.

34, OGpaldorTha PEIVALTATOR

341, Macconyie doam xpoda (A:) B npoueHTax, onpeleIseMyn:
METOROM CPABHEHHR, BHYHCARIOT No fopeyne

X = Ae=0) (5)
.Dr'—ﬂ|

rae A — ATTECTOBAHHOE 3HANEHHe MACCOBORA AoAad XpoMa 8 CTal-
aapteoM ofipazue, T;
I} — spauenue atomuoll abcopbuny pacteopa npobul;
D— anayedwe atoMuoft abcopbiMn  pacTBOpPE KOMTPONLHOMD:
OTHTE;
Dy — 3uayenne atoMuol aGcopOuMn pacTBopa CTAHIAPTHOCD OO-
13308,
5.4.2, M]a-;:ccunym aoaw xposa (Xi) B mpouenTax, ONpeleIReMYWr
METOALM TPalyHPOBOYHOTO FPAdHKE, BEUACAKIOT no Qopuyae

Xyt 100, (6}
T
rEe M — MACCA XpoMa, HallgeuHas no rpalyHpoBodHOMY TRadHRY, Is
M- MAEta HaBeCHW Npolu, T.
3.4.3. Macconyio soa xpoma (X3} B DNPOLEHTAX, ONPELETAEH Y
METOLOM A004BOH, BRMHCARKOT no popMyae

X, = ms {000} 10 (¥}
(D=} -m

rie M: — MECC3 XpoMa B CTaRAaprHoM pacTeope, nofapienHan K
npode, r;
) — agauerue atoMuoRt afcopfuoue pactiopa npobw Ges no-
fapaeRHA CTAHAADTHOTO PACTBOPA XPOMA;
D, — 3aganexse atoumuoll sbcopfund  pacTBOPA  HORTPOABRHOMD
ONETE;
[, —suavense atomsofl abcopGuna pacteopa npobw ¢ aoGae-
JAeHHEM CTAHLAPTROMD PACTBOPA XphHMA;
i -— MACCE HaBeckd npolu, r.
3.4.4. Hoput TOWHOCTH H HOPMATHBM KOHTPOAA TOMHOCTH Onpe-
feJenEs Maccosol fonM xpoma npHeenexs & Tafa, L
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