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1. PASPABOTAH MexXrocysapcTBeHHbIM TE€XHHYECKHM KOMHTETOM
104 «IoaynpoBoauuKoBas u peaxoMeraiannyeckas npoaykuua. Oco-
OouucTble Metaanabi», FOCyAapCTBEHHbIM HHCTHTYTOM peAKHX Me-

TaAJOB (rupeamer)
BHECEH Toccranpaprom Poccun

2. TIPUHAT MexrocyaapcrseHinim CoBeTOM MO CTAaHJAPTH3ALMHU,
meTpoJiorun H ceptupukauuu (nporokon Ne 4—93 or 19 oxrabps
1993 r.)

3a npuUHATHE NPOroJgocoBau:

HanMeHOBaHHE HALIHOHAJBHOTIQ

HaHMeHnOBaHHe rocynapcraa oprata no CTaHAaPTH3AILHH
Pecnybauxka ApMmenus ApmroccraHpapr
PecnyGauka benapyce BeJsicTanaaprt
Pecnybanka Kasaxcrau Foccranpapr Pecnybaukd KasaxcraH
Pecny6anka MoajoBa MomroBacTanaapt
Poccuiickas @epepauus ['occranaapr Poccuu
TypxMeHHCTaH TypxMmeHroccrangapt
Pecny6auka Y30ekucraH YaroccTaupapt
YKpauHa FoccTawgapT YKpauHhl

3. Hocranosnennem Komurera Poccuiickoi Pelepauudu no craHjaap-
TH3AalLUH, METPOJIOrHH U ceprHbukauuuy or 02.06.94 Ne 160 mex-
rocynapcrseHubii cranpapt FOCT 13637.5—93 BBeleH B aeHCTBHE
HENOCPEACTBEHHO B KauecTBe roCyaapCcTBEHHOro craupgapra Poc-
cHHCKOH Pepepaunu ¢ 01.01.95

4. BBAMEH IOCT 13637.5—77

© UIIK HUszgateasCTBO cTaHAapTOB, 1996

Hacrossmmui craHfapr He MOXeT OblThb MOJHOCTHBIY HJAH YaCTHYHO BOCHPOU3BENEH,
THPAXHPOBAH H PacHpPOCTpaHeH B KavecTBe OGHUMANDHOrO HU3AAHHA HA TEPPHUTOPHH
Poccunickoin Pepepanun 6e3 paspeuiedus lNoccranpapra Poccun
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MEXTITOCYIJAPCTBEHHBHA CTAHRAAPT

FTAJUUIIUA
Meron onpenenenns oaopa rocT
Gallium, 13637.5—93

Method for the determination of tin

OKCTY 1709

Jlata BBepeHus 01.01.95

Hacroswuid ctaHaapT yCTaHaBJIMBaeT MeTOH HHBEPCUHOHHOH mepe-
MCHHO-TOKOBOH BOJIbTAMIIepOMETPHH AJIS OIpEeLeJICHHUS OJIOBA B Trali-
Juu (NMpH MaccoBOH mpoJe oJoBa or 31076 no 1-107*%).

MeTog OCHOBaH Ha coocaXXjaeHuu coefunHesunid oaosa (IV) ¢ ¢doc-
¢paroM OepuIIHA B aMMHAYHOM pacTBoOpe ASTHJACHIHaAMHHTETPAayKCyC-
HOU KHCJIOTBI, PACTBOPEHHH OCaAKa B PacTBOpe COJISHOH KHCJOTH H Of-
pelleJIeHHH 0JI0BA ME€TOAOM HHBEPCHOHHOH NepeMEHHO-TOKOBOH BOJbT-
aMIepOMETPHH B IIPUCYTCTBHH XKEJATHHA.

1. OBIIIHE TPEBOBAHHUA

O6uine TpeboBaHUs K METOAY aHaJjaH3a U TpeboBaHus 6e3onacHo-
ctn — no TOCT 13637.0.

2, ATIITAPATYPA, PEAKTHBbBI H PACTBOPbBI

[Monsiporpag IHIT-1, T1Y-1 uau ananornusnnpli cO CTalUOHAPHDLIM
PTYTHBIM 3JIEKTPOJAOM H 3JEKTPOJHTHUYECKOH sIYEHKOH mnoasporpada c
BHEIIHUM aHOAHBIM OTAeJeHueM. B aHoaHOe oTjeseHue 3aJuBalOT Me-
TAMJHUECKYIO PTYTh H noasporpadpuyeckuy QoH.

Becut na6oparopunie 1-ro kKaacca no [OCT 24104.

®opBakyyMubit Hacoc Mapku BM-461-M uau agaJoruyHbIA.

[lnutka sgexTpudeckas nabopatopHasa MouHocTsio 400 Br.

Koa6bl MepHble BMecTumocThio 50, 100, 200 u 1000 cm®.

Usnauue oduuranbuoe
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FOCT 13637.5—93 C. 2

Lluauuapsl Mepuble BMecTHMocThio 10, 25 i 90 cM?.

[Tunerku ¢ geaenwnsamu Ha 0,1; 0,2 u 1 cm?e.

Boponka broxunepa auamerpom 100 mwm.

KBapueBnie NPOOHPKH ¢ OTBOJOM AJis OTCOCa BMECTHMOCTHIO
40 cm?®,

CtaKaHbl XHMHYECKHE BMECTHMOCTBIO 2000 ¢M?, 290 cm®.

CrekJaa yacoBele guamerpoM 90 mm.

@ uaptp GKII-32-1TOP40.

[1asnouky cTekJAsiHHBIE.

Kon6a bynzena smectumocThio 500 cm3.

Kaneapnuua sMecTuMocThio 50 cMm?.

Kucaora consnas oco6oit uuctorsl no I'OGT 14261, nepernanHas
I pacTBOPH KOHUeHTpauueid 3 u 1 Moab/aM3.

Kucnora aszoTtnas oco6oil uncrorsl mo FOCT 11125.

Kucaora oprodochopuas no 'OCT 6552, pa3baBneHHas 3: 1.

AMMuax soaublii oco6oi uuctors no I'OCT 24147 u pasbasien-
Hbtd 1@ 1.

Pryrs mapku PO no TOCT 4658.

[Tonsporpaduyeckuii GoH — pacTBOp COJMSHOH KHCJIOTHLI C  KOH-
neHTpauued 3 Moab/ame. )

[lapckast Bogka — CcMeCh KOHUEHTPHpOBaHHBIX a30THOH H COJIAHOH
KHCJIOT B COOTHOUIEHUH oObeMoB 1 : 3.

Kanuit maprannosokucani no FOCT 20490

Cnupt 3THJOBHIH pekTHdHKoBaHHBH Texup9eCKHd no I'OCT 18300
HCIIOJIb3YIOT NPH 3apsiiiKe 3JIEKTPOLOB B COOTBETCTBHH C HHCTPYKIHEH
K noJsiporpaqy.

Kaaus ruapoorucs no N'OCT 24363.

[luHK rpany/sHpoOBaHHBIH.

Lliuk xJopHCTHIH, pacTBop ¢ MaccoBo# konueHTpalHed 0,5 Mosb/nm>.
3,2690 r rpaHyJHUpOBAaHHOrO I[HHKa moMeutdalOT B CTaKaH BMeEC-
THMOCThIO 300 cM®, cMmauuBawT 20—30 cm3 gOABl H IIPHJIUBAIOT HE-
OOJNBIUIMMH TIOPUHAMHU 25 cM3 pacTBopa neperdaHHOH COJISTHOH KHCJIO-
Tbl. PacTBop ynapHBawT A0 BJIAXHBIX coJel, COJMH PacTBOPSAIOT B BO-

ne, epeBOAAT B MEPHYIO K0J6y BMecTumocThiO 100 cM® posomsar 10
METKH BOJOH.

buaucTuaaupoBanHas Boga: AHCTHAMHPOBAHHYIO BOAY HAJHBAIOT B
KoJibe KBapUeBOro MEePeroHHOro ampapaTa BMECTHMOCTBIO 2 AM®, Ha-
chinatoT 1 © rHApaTa OKHCH KaJHs H MapradiuoBOKHCJBIA KaJHH 10 HH-
TEHCHBHOrO OKpamuBaHusa. PactBop kunsitaT- COOHpalOT CpeHION
$paKkuMIO TUCTH/LIATA, COCTABJAAIOIYIO !/3 B34TOrO 00beMa AHCTHJIIH-
POBAHHOMN BOJbI, NEPBYIO H TPETHIO (pakuuu ofOPacHBaloT.

Coab puHaTpueBas sTHaeHanaMuu-N, N, V', N'-TeTpaykcycHOH
KHCJIOTHI, 2-BoaHas (tpujod B) no FTOCT 10692.



C. 3 TOCT 13637.5—93

PacTtBop 3THJEHAHAMHHTETpayKCyCHOH KucaotTe: 500 r Tpuaona b-
zaauBaioT 300 cM® AMCTHIANHPOBAHHOH BOALI B CTaKaHe BMECTHMOCTLIO
2 AM3 U 3aTeM IIpU NepeMeniuBaHHU CTEKJAHHOHU NaJOYKOH A00aBJAIOT
KOHUEHTPHPOBAHHLIA pPacTBOP aMMHaka A0 TMOJHOIO pacTBOPEHH.
Ecaun pacTBOp MYTHBIH, TO ero OTOHUJbTPOBLIBAIOT Yepe3 MJOTHBIA
CKJajuaTbil GUJAbTD B CTaKaH BMECTHMOCTbIO 2 am3. 3aTeM NPOBOAAT
HEATpaJiM3alui0 pacTBOPOM NEPErHaHHOU COJISHOH KHUCJOTH A0 TeX
Nop, NOKa ONyIIEeHHLIH B CTAKAH KYCOUYEK CHHEH UHIAUKATOpHOH Oy-
Ma>XKin KoHro He okpacuTtcs B kpacHo-6ypbniii uBer (pH 3). Boigeaus-
IHHACS TIPH 3TOM 0OCaJ0K ITHJEHAHAMUHTETPAYKCYCHOU KHUCJOTBHI OT-
(GUABTPOBLIBAOT uepe3 OyMmarkHblli puAbTP Ha BOpOHKe DioxHepa 1
IPOMBIBAIOT O—7 pa3 XOJOAHOH AUCTHAJHUPOBAHHON BOJLOH.

[IpoMBITHIE OCAaHOK IIepeHOCAT B CTAKaH U PACTBOPAIOT B aMMHAKeE
(1:1). MoaspHyl0 KOHLEHTpalHIl0 pacTBOpa 3THJAEHAHAMHHTETPAYK-
CYCHOH KucJiOoThl yctaHasmanpalorT 1o 'OCT 10398 no pactBopy coau
IIMHKaA.

bepuanus ruapoOoOKHUCE.

PactBop 6epuanus: 36 r ruAPOOKHCH O€pUIHA PacCTBOPAIOT B
pacTBOpe COJSHOH KHCJIOTH KOHUeHTpauHe#l 3 moan/am3. Pacrtsop
NepeHoCcsAT B MepHYyK KoJaOy BMecTuMocTtbio 500 cM3 u  JOBOAAT AO
METKH PacTBOPOM COJIAHOH KHCJOTH ¢ KoHUeHTpauue#d 1 Moan/am?.

JKeaatun nuiieBod no 'OCT 11293, BoaHLI pacTBOP KOHLEHT-
pauuen 5 mr/cm?,

MeTuaOBBIH  OpaHXKeBLIH BOAHBLIK  PacTBOP  KOHUEHTpPaUHedn
] Mr/cm®

Qenondranend, cnHPTOBOH PacTBOP KOHUEHTpauued 1 mr/cMm3.
JPHOXPOM YEPHDIH.
OJqoBo no 'OCT 860.

PactBop osoBa (ocHoBno#): 1 r onosa pactsopsior B 100 cM® ne-
pPerHaHHOH COJISIHOH KHCJOTHI H O c¢M3 a30THOH KHCJOTH NIPH HarpeBa-
HuHu. [locsae pacTBOpeHHMst M HCUE3HOBEHHSI 2KeJTBhIX I1apoB OKCHIOB
a30Ta pacTBOpP OXJaxKJAaloT, NMepeBOAAT B MEPHYIO KOJA0Y BMeCTHMO-
ctbio 1000 ¢cM® H n0BOAAT A0 MeTKH noJsiporpadudeckKUM (GOHOM.

1 cm? pacTBopa coaepxut 1 Mr osoBa (1V).

PactBop oJoBa (pabouunir): 10 cM® OoCHOBHOro pacTBopa 0Ji0Ba
NpUJAABAIOT B MepHYI0 Koaby BMectuMmocThio 100 cMm3, roauBaioT nonad-
porpauyeckuM (pOHOM A0 METKH H NepeMellnBalor.

| cm?® pacTBopa cogepxkut 100 Mkr osioBa (IV).

bousiee pasbGasaennble pabouyue pacTBOPbl 0JI0BA TOTOBAT IOCJEN0-
BaTeJbHbIM pas3baBiaenieMm mnodasiporpaduyeckuM GoHOM B OOBEMHOM
OTHOIWIEHHH 1 : 9 B eHp yHoTpebeHus.
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FOCT 13637.5—93 C. 4

3. IPOBEJEHHE AHAJ/IH3A

3.1.PacTBopenue nupoobuml

Hagecky rajausg maccoii 2 r pacTBOpSAIOT MPH HArpeBaHuu B 25 cM®
CMECH TeperHaHHou COJISHOW W 230THOHW KHCJAOT, B3STOH B COOTHOLIE-
HHU 00beMoB H: 1, B ctakaHe sBMectuMocThie-300 ¢M3 noa uacoBBHIM
crekaoMm. [locse pacrBopenHs npoObl CHHMAKOT CTEKJ0, OOMBIBAIOT
CTEKJIO H CTEHKH CTakKaHa AMCTHJIJHPOBAHHOH BOAOH, 3aTeM pPAaCTBOp
YIapHBAIOT NPHOAU3HTENBHO 10 15 c¢M®. CTeHKH cTakaHa oOMBIBAIOT
JBa pasa ANCTUAJHDPOBAHHOH BOoAOH nopuusamu no 15—20 cm3, xKaxk-
Nblii pa3 ynapHBasi COAEPXKHMOe cTakKaHa NnpubJH3UTebHO A0 15 cM3,
[Tocsne mosHoOro yaaJjeHdss OKCHIAOB a30Ta B CTaKaH NpuauBailoT 60—
—80 cM® AUCTUANHDOBAHHOH BOABI, 2 CcM® (OCPOpPHOH KHCJIOTHI,
30/M cM® pacTBOpa STHAEHAHAMHHTETPAYKCYCHOH KHCJOTHl (rhe
M — wmonasipHasi KoHLeHTpalusi 3TOr0 PacTsBopa, MOJbL/AM®), 2 Kanju
pacTBOpa METHJOPAH>XKA M BOAHBIH PACTBOP aMMHaKa A0 2XEJTOH OK-
packu MeTHJopaHxka. PacrBop marpesator 40 kuneHus. [Jlob6asasior B
Hero COJISHYIO KHCJIOTY MO KaljasgM 10 ¢Jado0-pPO30BOT0 OKpalLIHBAHUA
MeTHJopanx)a. 3arem pobasusiior 0,3 ¢cm3 pactBopa OepHanus, 2 Kam-
A pacrteopa Penosdranerta u BOAHLIH PacTBOp aMMHakKa OLICTPO OJ-
HOW nopuuen. HeobGxomuMoe KoJsHuecTBO aMMHaKa [AJs HeHTpaJiH3a-
IIHH pacTBOpa 0 KPacHOM OKpackH (eHoudTaseHHa yCTAHABJAUBAIOT B
napaJJenbHOM ONBITE C TEM K€ KOJHYECTBOM 3THJICHIHAMHHTETPAaYK-
CYCHOH KHCJAOTHL. 3aTeM B pactBop A006asssAT 2 cM3 pacTBOpa aMMH-
aKa U ropsyyio BoAy Ao obuiero oObema 150 cm® PactBop uvepes 1—
2 MHH TepeMelUHBalOT CTEeKJSHHOH NMaJjIOUKOH U OCTaBJASIOT A0 Koary-
AU ocajka. [opdyuil pacTBOp O0TCACHIBAIOT UYepe3 IMOPHCTHIH
¢puaptp GKII B KOOy bynsena, a ocagok ua ¢QpHIAbTpe NPOMBIBAIOT
10 pa3 ropsiued OHAUCTHIIHPOBAHHON BOIOH.

3.2.I1lonsporpadbupoBanue

OTMbITHIH ocaAoK (ocdaTta Oepuaaus pacCTBOPSIIOT Ha INOPUCTOM
buabTpe B 10 cM3 (B ABa npuema) NeperHaHHOW CONSHOHW KUCJIOTOM.
PacTBOp 0TCachBaioT B KBapLeBYIO NIPOOHPKY C OTPOCTKOM, (PUABTP
npombiBamT 12 cM3 OWAMCTHAJNUPOBAHHON BOJAbL. [IpOMBIBHYIO BOAY
TaK>Xe 0TcachiBawT B npobupky. K pactBopy B npobupke 100aBJidIOT
JB€ KalJu pacTtBOpa KejgatuHa. PacTBop nepeBOAAT B MEPHBIH ILH-
JUHADP ¥ JAOBOASAT OHAUCTHAJMPOBAHHOHW BOAOH a0 205 cm3. HuBepcu-
OHHBI®e BOJIbTAMIOEpPOrpaMMbl IOJYYEHHOTO pPacTBOpPa pPErucTpUpYIOT
B CJACAVIOIIHX YCJOBUSIX: pasMep CTAUMOHADHOM DPTYTHOH KallJiH COOT-
BercTByeT 20 Ae/ieHHMsIM 4aCOBOr0O HH/IMKATOpA; MOTEHIHAJ HAKOIJe-
Hug muHyc 0,60 B; npoloaKHUTeJIbHOCTh HAKOIJIEHHS C HepeMelIHBAaHH-
em 3 MuH. [loredHuuas nuka oaosa okosao munyc 0,49 B. Boasramne-
porpaMMy Kax/Joro pacTsopa CHHMAIOT TPU pasa.
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C. 5 TOCT 13637.o—93

33. Pacuwwuudposka HHBEDPCHOHHB X BOJbTaMIle-
porpaMmm

BricoTy nuKa u3MepsiioT No BepTHKAJU, IPOBEJECHHOH Uepe3 BepIIH-
HY I[IHKa J0 NepecedyeHHs] ¢ KacareJbHOH, COEJHHSIOIIEH OCHOBAHUS
BeTBell mukKa. Kaxaasi W3 BbBICOT MHKa He JIOJXKHA OTJHYATHCH OT
cpeJHero apu(PMeTHYeCKOro 3HaueHUs BbICOTHI nuka /[ OoJiee yeM Ha
0,2 H. Ecau BbicOTa NepBOTrO MHKa OTJAHYAETCS OT CPEAHEro 3HauyeHUst
H 6oaee ueM Ha 0,2 H, TO BLHICOTY NEepPBOro IHKa He YUUTHIBAIOT.

MaccoByio 10JiI0 0J0Ba B Npo0e ONpenessiioT no MeToay L00aBokK.
HHob6aBky pasbasaeHHoro pabodero pactBopa oJioBa oO6beMOM He 060-
Jee 1 cMm3 BBOASIT B Bech 00beM NOJApOrpapupyemMoro pactBopa.
PacTBop ¢ mo6aBKou nogasiporpapupyioT TAK Ke, Kak U aHaJHA3HpVe-
MblH pacTBOP.

Ilo6aBKa [OJI2)KHA YBeJHYHBATH MacCy 0OJ0Ba B noJsgporpadupye-
MOM pacTBOpe (H BBICOTY IIHKa) B 2—3 pasa, ec/iu cCOAepKaHHe 0JI0BA
B npobe X, BoluncaeHHoe 1o 1. 4.1, He MeHpiie 3 - 10-° 0.

Ecan X wmeubuie yeM 3-107°Y%, 10 nobaBka [A0JXKHA OBITH
0,00 Mkr onoa. Ilpu X OoJabme yem J3-10-°9Y,, nobaBka jpoJKHa
ObITb He MeHbiue (0,1 Mrr 4 He GoablIe 2 MKF.

C Kaxa0H cepuer npob npoBOAAT ABa KOHTPOJIbHBLIX OMNbITA.

4, OBPABOTKA PE3YJIbTATOB

4.1. MaccoByio po40 onoBa (X) B npoueHTax BLIYHCASIOT MO (POp-
MYyJie

X'_"' 1 n 'Hl' ]:0--4
v+Av ’
my (Hz‘ T o —H,
rape m — Macca 0J0Ba B J00aBKe, MK,
H, — cpennsis apudpMeruveckast BbICOTa NHKa noJsiporpadupy-

eMoro pacrBopa mnpoObl 3a BHIUETOM cpejgHeapHdMeTHYEC-
KOI'0 3HAUE€HHS BLICOTHl IIHKA 0JIOBA B KOHTPOJBHOM OIIBITE,

MM,
m; — Macca HaBeCKH rajJjius, T,
Hy, — cpennsass apupmernueckas BbBICOTA IIHKa pacTBopa npoOH

C 106aBKOH 32 BBIUETOM CpeAHeapHPMeTHUCChOro 3HaYeHHud
BHICOTHI ITHKA OJIOBA B KOHTPOJILHOM OMNBITE, MM,
v — o0beM mnogadgporpadupyeMoro pactBopa HaBeckH TNPOOH,
CMS,
Av — obbeM p100aBKH, CMS.
CpenHeapudMeTiiueckoe 3HaYeHHe BBLICOT NHKOB onaoBa (fg), Io-
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roct 13637.5—93 C. 6

JAYUHECHHbBIX B KOHTPOJIbHBIX OIBITAX, MM, HC HLOJXKHO IIpE€BbILLIAaTbh 3HAYEC-
HHUA

Ho— (#2522 5. 0,05

p— .

' m
4.2. 3a pe3yabTaT avajM3a NPUHHMAIOT CpejHee apuPMeTHUYeCKoe

3HaueHHe ABYX pe3yJabTaTOB HapaJijieibHbiX OllpeleJIeHHH, IPOBEeLeH-

HbIX H3 OTAEJbHBIX HABECOK.

[onyckaemble PAacxOXKAEHHS [ABYX Pe3yJbTaTOB lapaJilesibHbiX
onpeneseHUd H ABYX pe3yJbTaTOB aHaJu3a (pas3HocTh OOJbULIErO0 H
MEHbIUEro) ¢ A0BepUTeJbHOH BeposaTHOCTHIO P=0,95 npusenenn B

Tadaulie.

MaccoBasa goaa onosa, % donyckaemoe pacxoxaeHnue, %
3.10¢ 2.10-°
6.103-6 3.10-°6
1,0- 10> 0.4-10-5
5 . 105 2.10°°
1,0 - 104 0,2.10-4

IlonyckaeMbie PacxoKAEHHS AJA NPOMEXKYTOUYHBIX MacCOBBIX J0-
Jeil 0JIOBA PACCUHTHIBAIOT METOAOM JIMHEHHOH HHTEPIOJNALHH.
4. 3. KoHTPOJb NpaBHAbHOCTH aHaJIW3a TPOBOAAT MeTOAOM A00a-

BoK o I'OCT 25086.
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C. 7 TOCT 13637.5—93

CChINTOYHDbIE
MEHTDI

O6osnayeure HT/L,
HAa KOTOpPLIH NaHa CCHIJKA

e

i,

gt

UHPOPMAILHOHHDBIE JAHHDIE

ekl —

roCT 86075
['OCT 4658—73
TOCT 65528k

FOCT (10398—76
F'OCT 10652—73
[OCT [1125—84
rOCT 11293—89

i

FOCT 13637.0—93

FOCT 142a61—77
FOCT 18300—87
[OCT 20490--75
I'OCT 2410488
FOCT 24147—80
Fr'OCT 2436380
'OCT 25086—87

54

Paszna.
Pasn,
Paszx.
Paszn.
Paza.
Pazn.
Pasn,
Pasa.
Paan,
Pasn,
Pasj.
Pasn.
Paan.

Pasn,
43

HOPMATHBHO-TEXHHUHYECKHUE

BRI AN MO DO N == N DN D IND N ho N

JOKY-

Homep pazpena, nyHkra



