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1. HASHAYEHME W OBJIACTh IPUMEHEHHS MBH

Hacrosmas MeToAnKa BhonHeHus u3Mepenuii (MBH) npennasHauena
Il OTpejie]ieHusi MacCoBOM KOHIEHTPAlMK PTYTH B NHMTHEBOH, NPUPOIHOH,
CTOYHBIX BOJAX M aTMOCQEPHBIX OcaJKax METOJOM OecllaMeHHOH aTOMHO-
a6copbIMOHHOH crieKTpodoTOMeTpHH (METOL” XOIOJHOrO napa”).

JluamasoH M3MepeHuit MaccoBbIX KoHUeHTpaumit: or 0,01 mxr/nM® no
10 mMxr/am®.

2. XAPAKTEPHCTHKH NOT'PENIHOCTH N3MEPEHHI

MertoauKa BEITONHEHUS U3MepeHHH 00ecreYnBaeT ¢ JTOBEPHTEIBHOM Be-
postHocThi0 P=0,95 monydeHue pe3ynpTaToOB aHanM3a ¢ MOIrPEIIHOCTBIO, HE
IIpeBBIIAIOIEeH 3HaYeHUH, IPUBEACHHBIX B Tabmuue 1.

TaGauna 1
HaumenoBa- | [IuteeBble U IPHPOAHBIE BOIEI CTo4HEIe BOABI
HUe MeTallia
Huanazon HoBepurens- Juanason Josepurens-
H3MEpeHHH, | Hble FpaHuIbl | H3MepeHUH, | Hble rPaHHULIBI
MK/ MOTPENTHOCTH, | MKI/mm’ MOrPELIHOCTH,
0, % +6, %
PTYTH ot 0,01 mo 0,05 30 ot 0,01 1o 0,1 50
¢B. 0,05 no 10 15 cB. 0,1 mo 10 25

Ilpu BHenpeHHM METOAMKH B MPakTHKY paboThl aHaIMTHYECKOH naGopa-
TOPHH HEOOXOJUMO HPOBECTH MPOBEPKY HOPMUPYEMEBIX XapaKTePUCTHK II0-
rpeiHoctd MBM Ha COOTBeTCTBME HOpMAaTHBaM KOHTpois mo 1. 11
“OnepaTHBHbIH KOHTPOJIb ITIOIPEIIHOCTH PE3yIBTATOB H3MEPEHHIA” .

3. METOJX U3MEPEHUM

MeTon ocHOBaH Ha MHHEpATU3alMH aHalU3UpPyeMOil NpO6El CMECHIO
a30THOM M CEPHOM KMCITOT B NPUCYTCTBUH [IepMaHraHaTa u nepcyibdara Kauus,
BOCCTaHOBJIEHHH BCEX MPUCYTCTBYIOLIMX (HOPM PTYTH O METAIUIHIECKOH PTYTH
nyTeM o6pabOTKH [BYXJIOPHCTBIM OJIOBOM C MOCIERYIOLUINM H3MEPEHHMEM Be-
AMYMHBl ONTHYECKOro IOIJIOHIEHMS HA XapaKTEPUCTHYECKON [UIMHE BOJHBI
253,7 HM METOAOM aTOMHO-aOCOPOLIMOHHON CHEKTPO(YOTOMETPHUH, OCHOBAH-
HBIM Ha M30MpaTeJLHOM MNOIJIONIEHHH PE30HAHCHOTO H3JyYeHHs HeWTpalbHBI-
MH aToMaMH PTyTH. I1aphl pTyTH noily4aloT METOAOM “XONOAHOrO napa”.
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Memarolpe BIUAHHS MapoB BOABI YCTPAHAIOT, YAANAS CIAEIbl BJaru us
06pa3oBaBIIMXCA 1apOB PTYTH IIyTeM HMX IIPOIYCKaHHs Yepe3 OCYLIHTENb Neper
TeM, KaK OHH HOMAaIyT B ONTHYECKYIO KIOBETY.

4.CPEJICTBA H3MEPEHHU, BCTIOMOT'ATEJILHBIE
YCTPOUCTBA U PEAKTHUBBI

4.1 Cpeacrsa u3mepeHuit

4.1.1 AtomHo-aGcopOuponHbIi aHamu3aTrop ¢upMel Thermo Jarrell Ash
(Thermo Separation Products) tuma MM3200 mmm mo6oii npyro#i aroMmHo-
abCcopOUHMOHHBIH aHau3aTop (crexTpodoToMeTp), CHaGXXEHHBIH yCTPOHCTBOM
IVIS aTOMM3ALUKM PTYTH, HMEIOIUH aHATOTHYHbBIE TEXHUYECKUE U METPOJIOTH-
YECKHE XapaKTePUCTHKH.

4.1.2 T'CO cocTaBa BOIHEIX PaCTBOPOB HOHOB PTYTH C MacCOBOH KOHIEH-
Tpauueii 0,1 r/am’,

4.1.3 Ipmunap MepHeiii BMecTuMocThio 10, 25, 100 cm® o T'OCT 1770-74.

4.1.4 Kon6a mepuas BMecTuMocThio 100, 250 em® mo I'OCT 1770-74.

4.1.5 TMunerxku Meprele va 1,0; 2,0 n 10 em®mo TOCT 29169-91.

4.1.6 Nozarops! nunetoyssie JI1-1-200, AT1-1-1000 mo TY 64-16-78-91.

4.1.7 Becel nmabopatopHsie 001Iero HazHayeHus 2-ro Kiacca TOYHOCTH ¢
HaubonpimuM npegenom e3pemuBanus 200 r mo 'OCT 24104-88.

4.1.8 Tepmomerp Tuma B or 0 o 100°C 2-ro kmacca TowHOCTH
no 'OCT 28498-90.

4.1.9 Habop rups I'-2-210 mo T'OCT 7328 -82E.

4.2 BecnomoraTebHble YCTPOHCTBA

4.2.1 Craxkauuuk mg B3selnnBanus tuna CB-14/8 mo 'OCT 25336-82.

4,2.2 Kon6a KH-2-250-34 TXC o I'OCT 25336-82.

4.2.3 TIpobupka Mepras no 'OCT 1770-74.

4.2.4 @Ounprpel OyMmaxHble  00e€330JieHHBIE, CHHSS  JIeHTa 10
TV 6-09-1678-86.

4.2.5 Tlnutka snextpudeckas no FOCT 14919-83E.

4.2.6 llixad cymmnpHbIH obmenaboparopHsiit no TY 50-239-84.

4.3 PeakTnBbI

4.3.1 OnoBo OBYXJIOPUCTOE, 2-BOLHOE KBanudukaluy "4.4.a.”.

4.3.2 Kanuit MapraHLOBoKHCAbIH kBanudukawun “x.4.” TOCT 20490-75.

4.3.3 Kanuit HaicepHOKHUCTEIH KBanugukauuy “x.4.” no 'OCT 4146-74.

4.3.4 Kucnota asotnas kBanudukamuu “x.4.” no FOCT 11125-84 ocoboit
gucToTh! WK no 'OCT 4461-77,0unileHHas METOIOM MEPErOHKH.

4.3.5 Kucnora cepuas xpamubukauuu “x.4.” mo I'OCT 4204-77 unu
“o0.c.u.” mo [OCT 14262-78.
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4.3.6 I'nopoKCHIaMHHA FMAPOXJIOPHA kBanudukamu  “u.jg.a.” 0o
T'OCT 5456-79.

4.3.7 Boma 6MAOMCTHILIMPOBaHHAs WIH ACHOHM3UPOBaHHAs ([HCTUILIMPO-
BanHasg Boga no I'OCT 6709-72, nepersaHHas IOBTOPHO MM NpPONyLIEHHASA
yepes KOJOHKY ¢ HoHHOooOMeHHoH cmonol to TOCT 20298-74).

4.3.8 Apron rasoobpasusit 1o T'OCT 10157-79 wmmu  asoT mo
I'OCT 9293-74.

JlomyckaeTcs UCIIONB30BaHHUE APYTHX CPEACTB M3MEpEHHMH, 000pynoBaHHA
U pPEaKTHBOB C TEXHMYECKUMH M METPOJIOTHHMECKHMH XapaKTCPHCTHKAaMH He

XyXKe YKa3aHHbIX.

5. TPEBOBAHUS BE3OIIACHOCTH

5.1 Tlpu BLIMONHEHHH aHAIM30B HEOOXOAUMO cobmonaTh TpeGOBaHMS
TEeXHUKH Oe30macHOCTH Iipu paboTe ¢ XUMHYECKHMH peaKTHBaMH IO
I'OCT 12.4.021.

5.2 Dnexrpobe3onacHocTh npH paboTe ¢ 31EKTPOYCTaHOBKaMH COOJIOMa-
erca no 'OCT 12.1.019.

5.3 TlomemeHnue nabopaTOpuHM AOIKHO COOTBETCTBOBATH TpeGOBaHUAM
noxapHoii 6e3onacHocT o "'OCT 12.1.004 u uMeTh cpencTBa MOXapoTylle-
Hus o 'OCT 12.4.009.

5.4 VcnionHUTENH JOMXKHEL OBITH IPOUHCTPYKTHPOBAHEI O Mepax Ge3omac-
HOCTH IpH paboTe ¢ aTOMHO-a6COPOIIMOHHEIM aHATH3aTOPOM B COOTBETCTBHH C
MHCTpPYKITHeH, npunaraeMol K Ipubopy, a Takxe npu pabote ¢ BpEAHBIMH Be-
IecTBaMM ¥ UX coenuHeHMsMH. OpraHusanus obydenus paborarolux Ge3o-
NIacHOCTH TpyHa npousBogutcs o 'OCT 12.0.004.

6. TTEBOBAHHSA K KBAJIMOUKAIIUA OITEPATOPOB

M3mepenus 0 METOIUKe JOJDKEH BBIIOJHSThH MHXKEHEp, [POLIEIIIHHA cO-
OTBETCTBYIOIMH KYpC IOATOTOBKH 10 paboTe Ha aTOMHO-abCcOpOLHOHHOM aHa-
nusarope . I1po6onoaroToBKy MOXET OCYLIECTBIATEH JaGOpaHT, UMeroui Ha-
BBEIKM paGOTEI B XHMHYECKOH 1aGOpaTopHH.

7. YCJOBUS BHINIOJHEHW S U3MEPEHUI

ITpu noAroToBke K BBINIOJTHEHHIO U3MEPEHHUIl U NMPH WX [POBEAEHUH Heob-
XOIMMO COBIIONATH CIAEAYIOIIHe YCIOBUS:

TeMIIepaTypa OKpy Karolllero Bo3ayxa, 'C 205

aTMochepHoe JaBleHue, k[la 101£ 4 ((760 £ 30) MM.pT.CT.)
OTHOCUTENbHAs BIaXXHOCTh BO3Ayxa, % 65+ 15

HaIpsHXXEHHE MHUTaHKs CETH, B 220 +£22

Y4acTOoTa MUTAloLLEH CeTH, I'u 50+1
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8. HOATrOTOBKA K BBIIIOJHEHHUIO U3MEPEHUI

inI NOATOTOBKE K BBIIIOJIHCHHIO nsmepeﬂnﬁ MpOBOIAT CICAYIOIHE pa6o-
ThI:

8.1 IlpuroroBjienHe pacTBOpOB

Jlns IpUrOTOBIEHUs] PaCTBOPOB HCIIOIB3YIOT OGMANCTHINIHPOBAHHYIO BOAY,
He COAEpIXKallyio PTYTH B KOHIEHTpaLllH, 00Hapy>XHBaeMOH 10 METOAMKE NpH
XOJIOCTOM OITpeNENICHHH.

8.1.1 Ipuzomoenenue pacmeopa nEpMAHZAHAMA KAUA

HaBecky nmepmaHraHnaTa Kanus (Kanus MapraHLOBOKHCIOro) Maccod 5,0 r
MOMemaT B MepHyro konby BMmectumocThio 100 ov’.  JloBomsr
OUINCTUIIMPOBAaHHOR BONOHM MO METKM M TINATENbHO NepeMenmBaioT. Cpok

XpaHEeHUs pacTBOPa 5 JHEMH.

8.1.2 Ilpuzomosenernue pacmeopa nepcynshama Kanus

Hagecky nepcynbsdara xanus (kainus HaLCepHOKHCIOro) maccoi 5,0 r mo-
MEWaloT B  MepHyl0 Kkoiafy BmectmmocTeio 100  cm’.  Jlosomar
GUIUCTIIMPOBAHHON BOJOHM 1O METKM M TU[ATeNbHO IepeMerunBaioT. Cpok

XpaHeHHs pacTBopa 5 fHeil.

8.1.3 IIpuzomoenenue pacmeopa 60CCMaHo8umens

HaBecky nByxiopucroro onoba (xjopuga ojosa (II)) 2-somHoro maccoit
2,0 r nOMewWaT B MEPHYIO KONy BMeCTHMOCTBIO 100 cM®. MepHBIM ILVIIHH-
APOM BMeCTHMOCTBIO 50 cM® oTMepsioT 30 cM® GUAMCTHIIMPOBAHHOM BOIBI H
HAaJIUBAIOT €€ B Ty e KOJOY. 3aTeM OCTOPOXHO IPHIMBAIOT MEPHBIM LIHJIMH-
npom 10 cM® KOHLEHTPUPOBAHHON CepHOM KUCIOTEL. PacTBop JOBOIAT O MeT-
k¥ GHIMCTHITMPOBaHHON BOJOM H TINATENbHO epeMeluBaoT. CpOK XpaHeHHs
pacTBOpa He GoJiee IByX Hellenb.

8.1.4 Ilpuzomoenenue pacmeopa 2udpoOKCUNAMURA ZUOPOXTOPUOA

HaBecky rugpoxcunaMpuHa rufpoxiopuaa Maccoil 20 r MOMEIarT B Mep-
Hylo KonBy BMecTuMocTbio 100 cM®. JIoBOAAT GMIUCTHIIMPOBAHHON BOJIOH 10
METKH U THIaTeJbHO MEPEMEIIHBaoT. PacTBOp roTOBAT B IeHb HCIIOJIb30BaHHM.

8.1.5 IIpuzomosnenue pacmeopa cepHoli KUCA0mMyL

B mepHyio xo16y Ha 250 cm® orMmepsiorT 200 cM® GUAMCTHILIMPOBaHHON
BOZBI. 3aTeM MEPHDBIM LAIMHAPOM OTMEPSIOT 25 cM® KOHLICHTPHPOBAHHOMN Cep-
HOH KHCIIOTHI ¥ TIEPEHOCST B Ty e Koji0y. PacTBOp OX/IaXJal0T H OBOMAT JO
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MeTKH OuIMCTHIUIMpOBaHHOM Bonmoil. PacTBop TiNaTeNpHO IEPEMELIHBAIOT.
Cpok xpaHeHus pacTBopa He 6oree 6 Mecsnes.

8.1.6 B kauecTBe OCHOBHOTO pactBopa ucnonsdyor I'CO cocrasa
BOJHBIX PACTBOPOB HOHOB PTYTH ¢ MaccoBOH KoHuenTpauuei 0,1 r/am’.

8.1.7 Ilpuzomoenenue pacmeopa pmymu ¢ Macco6ou
Konyenmpayueii 1,0 m2/om’

TMurerkoit uH go3aTopoM or6mparoT 1,0 cM’ OCHOBHOTO pacTBOpa PTYTH
¥ TEPEHOCAT B MepHYIO Konfy BMectuMocThio 100 cv’. 3ateM HoBOAAT 06BEM
pacTBopa J0 MeTKH OHINCTHILIHPOBAaHHON BOJOH.

PacTBOp XpaHAT B CTEKIAHHON Konbe c mpuTepToil mpobkoi He Gomee
IBYyX HeJelb.

8.1.8 Ilpuzomognenue pacmeopa pmymu c Maccoeou
Konyenmpayueii 0,01 mz/om’

ITunerxo#t mnu mozaropom or6éuparor 1,0 oM’ pacTBopa C MaccoBOH KOH-
HeHTpaupeil pryt 1,0 MI/aM® M NEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTHIO
100 cm’. JIOBOAAT AO METKH 6uUCTHILTHPOBAHHON BOIOH.

Cpox xpaHeHHs pacTBopa 7 JHEi.

8.1.9 Ilpuzomognenue cepuu zpadyupososHsIX pacmeopos
pmymu 011a onpedeneHus co0epHcanun
pmymu @ rumbegoli 800e

PacTBopsI ¢ MaccoBoii KOHIeHTpauue# prytd - 0,01; 0,05; 0,1 Mxr/mv®
FOTOBSAT CIeAYOIUM 06pa3oM:

IMunerounsiM noszaTopoM otbuparor 0,1; 0,5; 1,0 om® pacrsopa ¢ mMacco-
BOH KoHueHTpauueit pryta 0,01 mr/mv° B MepHBle KOJOBI BMECTHMOCTBIO
100 cm®. 3atem Tysma xe n06aBmsioT no 2,0 cM’ KOHLEHTPUPOBAHHON a30THOM
KHCJIOTHI, pacTBOPEI AOBOJAT JO METKM GHIHUCTHIIHPOBAHHON BOJIOH M Tina-
TEbHO EePEeMeILHBAIOT.

ITapannensHO roTOBST XONOCTOMN IpayHPOBOYHBIH PacTBOp:

B MepHyio xonfy BMmecTumocThro 100 cM® munerkoif BHocAT 2 cM® KOH-
LEHTPUPOBAHHOM a30THOH KHCIOTHl U JIOBOLAT PacTBOp AO METKH OUIMCTHI-
JIUPOBAaHHON BOZOH.
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8.1.10 IIpuzomoenenue cepuu zpadyupoeoyHslx paAcmeopos pmymu
ONA onpedeneHus COOEPIHCAH U PIYMU 6 RPUPOOHbIX U CIOYHBIX 6004X,
ammocghepHbix 0caokax

PacTtBoprl ¢ MaccoBoif KoHUeHTpanmedd pryrn - 0,01; 0,05; 0,1; 1,0
10,0 MKr/mM® FOTOBAT CleAYIOLIUM 0GpasoM:

B MepHBle KOMGH BMecTHMOCThIO 100 ¢M® MHIETKOH HIH J03aTOpOM OT-
Gupatot 0,1; 0,5; 1,0; 10 cM® pacTBOpa PTYTH ¢ MaccoBOH KOHIEHTpalueH
0,01 Mr/mm® 1 1,0 cM® pacTBOpa pTyTH C MaccoBoM KoHIeHTpauuei 1,0 mr/om’ .
PacTBOpBHl JOBOAST A0 METKH GUuHCTHILIHpOBaHHON Bomoi. TmatensHo nepe-
MeILHBAIOT. 3aTeM PacTBOPHI IEPEHOCAT B KOJXOEI BMECTHMOCTBIO 250 cM’, mpH-
nEBaroT mo 15 cM® pacTBOpa mepMaHraHaTa Kaids ¢ MacCOBO# KOHIEHTpaLuei
50 r/mv® m o 8,0 oM’ pacTBopa mepcynpdara Kaus ¢ MacCOBON KOHLEHTpalX-
eit 50 r/mm°, Tyna xe nobasmsior no 2,5 cM® KOHLEHTPHUPOBAHHOMN a30THOM KH-
CIOTHI ¥ 10 5,0 cM® KOHIIEHTPHUPOBAHHOM CEPHOM KACIOTHL. PacTBOp TINATENBHO
HepeMeIIHBarOT.

ITapannensHO rOTOBAT XONOCTOH IPagyHpPOBOYHbIH DPAaCTBOP:

B MepHyo kon6y BMecTHMOCTHIO 100 cM’ HANMBAIOT GUAMCTHIIHPOBAH-
HYI0 BOAY W JOBOJAT NO METKH. 3aTeM COIEpPKUMOe KOJIOBI IIEPEHOCAT B KOJIOY
BMECTHMOCTEIO 250 cM® M BHOCAT B Hee Te ke KOJIMYECTBA PEAreHTOB, YTO U B
TpafyHdpOBOYHEIE PACTBOPHI ¥ JOBOAST OMANCTHILIMPOBAHHOM BOXOH O METKH.

Bce rpagypoBOYHEIE PACTBOPH! FOTOBST B IeHb HCIIONB30BaHHUS.

8.2 Or6Gop n koHcepBaLus npod.

Otbop mpob BoAB! JOMXKEH NPOU3BORUTECA B COOTBETCTBHH C TpebGoBa-
Husmu 'OCT P 51592-2000 “Boga. O6uue TpeGoBanus K 0TGOpy Ipod».

[MpoGy oT6HPAIOT B CTEKISHHYIO GYTHUIL BMECTHMOCTEIO 0,5 aM® M KOH-
CEPBUPYIOT, M06aBaAA 5 CM® KOHUEHTPHPOBAHHOH a30THON KHCIOTHL Eciu
po6Bl BOAb! HE MOTYT OBITh IIPOaHAIH3UPOBAHEl cpa3y Iocie oTéopa (B Teye-
HuH 6 4), TO KPOME a30THOM KHUCIOTHI 06aBNsIOT 2 cM® pacTBOpa MapraHIoBo-
kucioro xauus. [Ipo6y XpaHAT 4o aHanu3a B XONOAUIbHMKE He Golee 24 yacoB
rocine otbopa.

8.3. IloaroroBka mpoG Kk aHAJU3Y

8.3.1. Iloozomoexka npo6 numoeeoi 6006l

Ecnu npoGa He Gbuta 3akoHCepBHpoBaHa IpH ot6ope (. 8.2), To mpoby
IIMTEEBO} BOLBI MpPEABAPUTENLHO HOJKUCISIIOT KOHIEHTPUPOBAHHON a30THOMH
KHCIOTOMH U3 pacuera 2,0 cM’ a30THOMN KucioTs Ha 100 oM aHanusupyeMoit Bo-
Bl
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Jlns u3MepeHHs] KOHUEHTPAUK PTYTH B IUTHEBOJ BoJe OTOMPAIOT alHK-
BOTY aHAJM3UpPYeMOH Npo6sI BOAEI 006EMOM, PEKOMEHIYEMBIM B HHCTPYKLHH
110 skcruTyaranuu npubopa (10 - 25 cm®) 1 IPOBOAAT U3MEPEHHS.

XosocTyio mpoby FOTOBAT NapajlIeNIBHO ¢ OCTalbHBIMU U OHA COIEPIKUT TE
K€ PeaKkTHBHI H B TEX Xe KONUYeCTBaX, YTO H aHaJIM3upyeMas npoba.

Ipumenanue:

B cnydae Hanuuus B npobe MUTHEBOM BOABI 3HAYUTENBHOIO KOJMYECTBA JIETYHHX Op-
FaHHYEeCKHX COENMHEHHH (YTO MpOSABISETCA B NOSBIEHHM HEXapaKTEPHOro ‘“‘pasMbITOro”
CTIEKTPAIBHOTO CHIHAIA) PeKOMEHAyeTCs Mpoly MOJABEPrHyTh yisTpaduoneToBoMy 06myde-
HHIO 110 METOAY, aHAJIOTHYHOMY omucanHoMmy B FICO 5666/2-83, mociie yero u3MepeH#e co-
JepXKaHus PTYTH B IPo6e IOBTOPHTS.

8.3.2 Hoozomoeka npob cmounot, npupoOHOii 600bl
U AamMocqIepHbIX 0CaoKos

IIpo6bl CTOYHEIX UM NPUPOAHBIX BOJ MEpe] aHalIKn30M II0ABEpraloT Ipel-
BapHTenbHOH 06paboTke.

B umcTyIo B CyXylo Konby WIH MepHbIi crakaH BMmecTUMOCThio 200 cm®
ortmepstor 25 - 100 cM® aHanusupyeMoli BoABl M IPWIHBAIOT 15 cM® pacTsopa
HEpPMaHTaHaTa KaNKs C MaccoBol komuenTpanueit 50 r/om® u 8,0 cm® pactsopa
nepcyb(aTa Kanus ¢ MaccoBoi KOHUEHTpauued 50 T/am’® Ha xaxasie 100 oM’
aHaNH3UpyeMol pobel Boael. Tyxa sxe no6apasoT 2,5 cM’ KOHUEHTPUPOBAH-
HOM a30THOM KHcnoTsl 4 5,0 cM® KOHIEHTPUPOBAHHOH CepHOM KUCIOTHL Pac-
TBOp aHaIM3UPYyeMOi IIpo6EI BOJBI TIATENBHO NEPEMEINHBAIOT.

IIpurotoBneHHbIe TakUM 00pa3oM IpoObl 3aKPhIBAIOT U OCTABMAIOT B BBI-
TKHOM IKatdy Ha 2 - 20 gacos. M3 orcrosBiueiics aHanusupyeMoit npoGbl,
nepel U3MEPEHUEM, 103aTOPOM, OCTOPOXKHO, U3 cpelHeH YacTu Npobsl, oTOu-
PaloT aIUKBOTY, HEOOXOAUMYIO JUIs [IPOBEeIeHUs aHaIN3a.

Jns mposeneHys U3MepeHHMH COXEp)KaHHSA PTYTH OT HNpo6Bl OTOHpAKOT B
NpoOUpKY MM CTaKaH allMKBOTY, HEOOXOAHUMYIO IUIS NPOBEJCHUs aHanu3a. 3a-
TeM R00aBJA0T pacTBOp I'MAPOKCHJIAMHHA THAPOXJIOPHAa 0OBEMOM paBHBIM
0,025 yactu o6veMa 0TOOpaHHOH JUIA aHallH3a ATUKBOTHI TPO6H!. [Ipu Hanmuuuu
B npofe TBEepABIX MpHMeceH, Npoby OTOUIBTPOBBIBAIOT Yepe3 GUNLTP “CUHs
JieHTa” ¥ 3aTeM MPOBOIAT U3MEPEHHs: QUIBTpaTa.

B cnydyae npuMeHeHus aHanu3aTopoB THna MM3200 mis npoBeaeHus u3-
MepeHHUii B Iuana3oHe onpeaessieMbix KoHuentpanuii 0,1 - 10 mxr/am’® ot nipo-
651 OTOMpAIOT B IPOOHPKY ATHKBOTY npobel o6semom 7,0 cM®. 3aTeM posaro-
poM OTOHPaIOT PacTBOp THAPOKCHIAMUHA TUApoxjiopuna obvemom 0,2 o’ u
NPUIKBAIOT B 3Ty )K€ npobupKy. B ciyyae nposeneHus uamepeHuil B Ananaso-
He usMepenuit ot 0,01 1o 0,1 MKr/am’ oT npo6bl OTGMPAIOT B CTAKAH ANMKBOTY
25 cM?, 3aTeM po3atopom oT6upatoT 0,6 cM® pacTBOpa IMAPOKCHAAMUHA FHIPO-
XJIOpHJa ¥ NPHIKMBAIOT B TOT XK€ CTakaH. PacTBOp TILIAaTeNbHO NIepeMELUHBAIOT.
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B ciyuae npuMEHEHHUS APYTHX THIIOB aHATH3aTOPOB PTYTH B AHAIUTHYECKHE NPOOHPKH
JIONOJIHUTENBHO NPUIHBAIOT PacTBOpP BoccTaHOBHTeNsA. O6 yCNOBHAX N0OaBlEHHS PacTBOpa
BOCCTaHOBHUTEJS, GapboTaxa MpoOBI ra3omM, a TaKxe, NPH HEOOXOAUMOCTH, KOHLEHTPHPOBa-
HEs npo6 mepen u3MepeHHeM, cMotpute, HanpuMep, B FOCT P 51212-98 u 1B 3.21.03-95
“A” “MBH MaccoBO! KOHLEHTPALMH PTYTH B IIMTHEBOH, IPHPOAHOI U cTouHo# Bone”. [lpu
3TOM NOTPELHOCTh H3MEPEHHA PTYTH JOJDKHA COOTBETCTBOBATH IPHIIMCAHHEIM 3HAYCHHAM B
[IpUMEHAEMOH METOIHKE.

Xonoctyto mpoby roTOBIT OZHOBPEMEHHO C OCTANBHBIMH M B Hee N06aB-
JSIOT TE )K€ PEaKTHBBI ¥ B TEX e KOJIMYECTBAX, YTO M B aHATH3UPYEMYIO IIpO-
0y, TONBEKO BMECTO IHKBOTBHI aHAIM3UPYEMOM NpPOOHl HCHONB3YIOT TaKOH Xe
06BeM OMIHUCTHINHPOBAaHHON BOZBI.

8.3.3 lIoozomoeka Kk pabome amomHO-abCOPOUUOHHO20 aHAIUIAMODA
(cnekmpodgpomomempa)

Hactpofika aToMHO-aGcOpOLHOHHOTO aHanu3aTopa (CreKTpogoToMeTpa)
OCYIIECTBIAETCS B COOTBETCTBHU C HHCTPYKLHEH IT0 dKCILTyaTaluy mpubopa.

B ciyyae npumenenus aHanuzaropoB Tuia MM3200, B peakiuoHHEIe CO-
CyZbl aHAIM3aTOPa 3aJUBAIOT TpebyeMoe KONMUYECTBO PacTBOPa BOCCTAHOBHTE-
s (. 8.1.3) u cepHoif kucaOTH (11. 8.1.5) M ycTaHaBIUBAIOT HEOOXOMUMEI
pacxoj HHEPTHOTO rasa.

8.3.4 Onpedenenue zpadyupoeouroli 3a6Ucumocmu

Hns omnperneneHus W NMOATBEPKACHHUA JTHHEHHOCTH IPagyHPOBOYHBIX Xa-
PaKTEPUCTHK M3MEPSAIOT MHTCHCHBHOCTH aHAJIMTHYECKOTO CUTHAla PTYTH OT ee
KOHLIEHTPaLlUK B IPaXyHpOBOYHBIX PACTBOPAX C YYETOM AHATHTHYECKOTO CHI-
Haja OT XONIOCTOH mpo6El. IIpu 3TOM IS MUTHEBOH BOABI UCIIONB3YIOT [PaLyH-
POBOYHBIE pacTBOPHI, IPUrOTOBIEHHBIE MO M. 8.1.9, a 1ng npupoAHoii U cTOY-
HBIX BOJ MCIOJIb3YIOT HE MEHEE TPeX IPalyyupOBOYHBIX pacTBOpOB o m. 8.1.10.
Konrpons crabuinbHOCTH IpafiydpOBOYHOM XapaKTepPUCTHKH TMPOBOAAT OAWH
pas B Mecsu. Hopmatug xonTtpons coctasister 0,7 8, % (tabnuua 1). [Tpu cMene
PEaKTHBOB, JUINTENLHOM MepepbiBe paboThl npubopa, oTpUIATENBHEIX pe3yib-
TaTaX KOHTPOJIA IPafyHpOBOYHBIX XapaKTEPHCTUK OCYIUECTBISETCS TOBTOPHOE
OMpeeSieHHe rPay MPOBOYHBIX 3aBHCHMOCTEH.

8.3.5 Konmpons kauecmea peakmugog

Jlnst KOHTPONIS KauecTBa NPHMEHSEMBIX PEaKTHBOB, Niepel cepHel H3Me-
PEHHI aHaNMM3UPyEMBIX MPo6 BOX, MPOBOAST H3MEPEHHs XONOCTHIX HPOO, MpH-
TOTOBJIEHHBIX 110 11. 8.3.1 niu 8.3.2. B ciydae, €CliM aHATMTUIECKUHA CUTHAN OT
3TUX XOJIOCTEIX NMPO6 MMEET 3HAYUTENBHYIO BENMYMHY [0 CPAaBHEHUIO C aHalHu-
TUYECKHM CHTHAJIOM OT U3MepsieMOil PTyTH B aHaJIM3UPyeMbIX npobax, To npo-
BOJIAT 3aMEHy WJIH OYUCTKY NPHMEHSIEMBIX peaKTHBOB.
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9, I3MEPEHUE BEJIUYAHBI ONTHYECKOI'O IIOTJIOINEHUA

Ilocne COOTBETCTBYIOLEH IOArOTOBKH MpoOBI MpoLEAypa HPOBEACHHA
aHANU3a PTYTH OCYIUECTBIIIETCA B COOTBETCTBUMH C HHCTPYKLHEH [0 IKCIUTyaTa-
e npubopa.

Ipu ucnons3oBaHuK aHanu3atopos THIIa MM3200 moAroToBjieHHBIE MPO-
651 OTOHpArOTCs 3a00PHUKOM aHAH3aTOpa U IMOCTYNAIOT B PEAKLIHOHHYIO sYek-
Ky, [Ié CMELIUBAIOTCS C BOCCTAaHOBHTENEM, YTO TIPUBOJUT K 0Opa30oBaHHMIO aTo-
MapHoi#l pTyTH. [Tapbl PTYTH BBIHOCATCHA Ia30BBIM HOCHTENEM 4Y€pe3 M3MEpH-
TeJIBHYIO fYeiKy. AHATUTHYECKHH CUrHAN u3MepseTcs U oOpabaTeiBaeTcs IpH
OMOLIM NporpaMMHoro obecnedenns npubopa (Hanpumep, Hg Talk).

10. BRIMMCJIEHUE U O®OPMJIEHUE PE3YJIBTATOB
N3MEPEHUM

10.1 Pacyer coxepxaHus pTYTH B aHalIM3HpyeMoH npobe OCymecTBIIOT
NYyTEM CpaBHEHHs H3MEPEHHOW WHTEHCHBHOCTH AHAJIUTMYECKOIO0 CHTHAIA C
JAHHBIMM N0 9E€HHBIMH 110 1. 8.5 rpagyHpOBOYHEIX 3aBUCHMOCTEH, B TOM YHC-
Jie ¢ IOMOIIBIO IPOrpaMMHOT0 obecnieueHus npubopa.

10.2 ®opma npeacTaBieHns pe3ya1bTATOB H3MepeHHi

PesyneTaThl W3MEpeHHH coIepXaHUs PTYTU B aHAIH3UpyeMBIX Mpobax

TMIPEeJICTaBIISIFOTCS. B BUZE:
X + A, Mxr/om’,
rie: X - MaccoBas KOHUEHTPALMs PTYTH B pobe, MKI/aM’;
A - abcomoTHAas MOrPeIHOCTE ONpeJeeHUs. MACCOBOH KOHIIEH-

TPALKK PTYTH, MKI/IM®, [IPM JI0BEpUTENbHOM BepoaTHOCTH P=0,95. 3Hauenue A
paccuuTeiBaeTcs 10 GopMmyne: A = (X *§)/ 100
rie O - JOBEepHUTENbHbIE IPAHULEI IOTPEIIHOCTH ONpeAeIeHUs PTYTH, Tabn. 1.

11. ONEPATUBHBINA KOHTPOJIb IOT PEHIHOCTH
PE3YJIbTATOB U3MEPEHUN

11.1 OnepaTHBHEIH KOHTPOJIbL BOCHPOH3BOAHMOCTH

O6pa3suamu [isi KOHTPOJIS BOCTIPOU3BOJMMOCTHU SBNSIOTCS PeaNbHEIE MPO-
651 Bog. O6beM OTOOpaHHOH NPOGHI IS KOHTPOJs HOJDKEH COOTBETCTBOBATH
YABOEHHOMY 00beMy, HEOOXOAUMOMY AJISl IPOBEJCHHS W3MEPEHHH 110 METOMH-
ke. OrobpanHeli 06beM JeAT Ha JiBe PaBHbIE YaCTH H aHAIM3UPYIOT B TOYHOM
COOTBETCTBHH C ITPOINHCHIO METOANKH, MAKCUMANIEHO BapbUpYsl YCIOBHsA IPOBE-
JIeHUs] N3MEpeHHH.

Pacxoxzienne Mexay nonydeHHBIMH pe3yibTaTaMy u3Mepenuit (X, u X,)
He JIOJKHO NMpeBBIIaTh HOPMATHBa ONEPATHBHOIO KOHTPOJS BOCIPOU3BOAUMO-
ctu (D):
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200 * | X, - X,|/ (X, +X,) <D

3HaueHus BenuduHbl D npuseneHs! B Tabnuue 2.

OnepaTHBHEIH KOHTPOJNb BOCIPOU3BOLAUMOCTH IPOU3BOAHTCA Yepe3 Kax-
nsle 20 npo6. IIpy NpeBBINICHH YKa3aHHOIO HOpMaTHBa D, BRICHSIOT IPUYH-
HBI, NIPUBOJAIINE K HEYAOBJIECTBOPUTENIBHEIM PE3ylbTaTaM KOHTPOJSL U yCTpa-
HAIOT UX.

11.2 OnepaTuBHBIA KOHTPOJIb MOTPEUIHOCTH Pe3y/abTaTOB H3MEPEeHHii

KoHTpons TOYHOCTH pe3y/bTaTOB U3MEPEHUH OCYILECTBISETCS METOAOM
1106aBOK ¢ HCIOJIB30BaHHEM ITPOD MHTHEBOMH, NPUPOAHON M CTOYHBIX BOI.

B kauectBe N06aBOK HCIONB3YIOT IPaJyHpPOBOYHBIE PACTBOPHI, IPUIOTOB-
neHusle 1o .. 8.1.9. u 8.1.10. BenuunHa x06aBKH pacCUHTHIBAETCS TaKUM 06-
pa3oM, YTOOH! [OJTyYeHHEIe ITocie BBeeHus J0OaBKU 3HaYeHHs1 MacCcoBO# KOH-
LEHTpAalMHU PTYTH B Ipobe Boxbl (XK) yJOBIETBOPSIO YCIOBHIO:

Xk =(1,5-3)X,

rae: X - H3MepeHHoe 3HaYeHHe MacCOBOH KOHIEHTPAIWH PTYTH B Npobe
710 BBELEHHs NOOaBKH.

AHanu3 npoOs! Boasl ¢ J006aBKOi NPOU3BOJAT B TEX XK€ YCIOBHSX, YTO U
HUCXOJHOH IIPOOEI BOAKI.

Pe3yJeTaThl KOHTPOJIS IPUIHAIOTCA YIOBIETBOPUTENBHEIMHE, €CIU BBINOJI-
HAETCH YCIIOBHE:
| Xk-X-C|<K
rge: K - HopmaruB omepaTvBHOrO KOHTposs TouroctH; C - 3HaYeHMe
MaccoBOM KOHLIEHTpallMU PTYTH B fobaBKe.
3HaYeHHs. HOPMATHBA ONEPATHBHOIO KOHTPOJISI TOYHOCTH PACCUHMTHIBAIOT-

cs1 110 popMye:
- 2 2 3
K = 0,84\/A, + A%, MKI/gM
rae Ay 1 A, - aGcomoTHpIe MOTPEIHOCTH ONpeleNeHus MaccoBOH KOH-

LeHTpallMH PTYTH B npobe ¢ no6aBkoii U B npobe 6e3 nobapku. 3HaueHH A, H
A, paccquThIBafOTCA M0 popMmynam: A, =§,* Xk / 100; A, =6, * X/ 100

rge O, u O, - HOBepHUTEIbHBIE I'PAHHULIBI IOIPELIHOCTH COOTBETCTBYIOIHE
COIEPXaHHIO PTYTH B ripobe ¢ no6aBkoil u B ipobe Ge3 noGasku (Tabnuma 1).

Tab6auua 2
Jluanason us- IMuteeBas v npu- | JlnanasoH w3Me- CTtouHBIe BOJBI,
MepeHHS, ponHas Bona, D, % | penus, Mxr/am’® D, %
MKr/om’
ot 0,01 mo 0,05 40 ot 0,01 1o 0,1 20
cB. 0,05 10 10 20 ¢B. 0,1 5o 10 20




Ientp UccaenoBanuss u Kourpoas Boasl
aKkpeuTopai B CHCTeMe akKpeTalMH aHAHTHYeCKHX flaGopaTopHif (LeHTPOB)
Foccranzapta Poccrn, Ne Focpeectpa POCC RU.0001.510045
MeTponornyeckas ciyXGa aKkpeJHTOBaHA Ha NPaBo aTTeCTALH METOAMK BLINOIHEHHS H3MEPEHHH U
TNpoBe/IcHUS METPONIOrHYeCKOH SKCIIepTH3BI IOKYMEHTOB, B TOM YHCIIE NPUMEHAEMBIX B cdepax pacripo-
CTpaHeHHA TOCYJapCTBEHHOTO METPOMOTHYECKOTro KOHTPOJIA H HaJi30pa,
Ne l'ocpeectpa 01.00031-97

199034, Canxr-ITerep6ypr, YHuBepcHTeTCKAs Ha6., 7/9
Daxkc (812) 323 -04-79

CBUAETEJIBCTBO Ne 070017
o MC’IpOﬂOFH‘!OCKOﬁ aTTeCTallkH
METONHKH BHIITONHEHHA H3MEPCHHI MacCOBOH KOHLEHTPALHH PTYTH METOAOM GecIiaMeHHOH
aTtoMHOH abcopOiHonHOH crekTpodhoToMeTpHH (METOA (XONOAHOTO IMapay») B MUTHEBOM, IPUPOAHOH,
CTOYHBHIX BOAAX H aTMOCEPHBIX 0CaKaX
1B 3.21.06-96 «A»

Merozuka BEITTONHEHHA HAMEPEHHH MacCOBOH KOHICHTPaUMH PTYTH MeTonoM GecnnaMenHoiH
aToMHO#H aGcOpOIMOHHOM CrIeKTPOPOTOMETPHH (METOX ((XOJIOXHOTO I1apay) B MHUTHEBOU, IPHPOAHOI,
CTOYHBIX BOZAX H aTMOC(IEPHEIX OCaJKaX,

paspaboranHas LleHTpoM HCCIeNOBaHHA ¥ KOHTPONS BOAEL

pEeriaMeHTHPOBaHHAA B JOKYMEHTE:

«MeTonHKa BHINONHEHHS W3MEDEHHH MacCOBOM KOHLIGHTPANHMM PTYTH MeTONOM GecriiaMeHHoR
aToMHo#_abcopbrironHofi cnexrpodoromerpur (METON «XONONHOrO Napa») B NHThEBOH, NPHPOLHOIM,
CTOYHBIX BOAAX B aTMOC(EPHBIX 0camKax) 3.21.06-96 «A»

arrecroBaHa B coorsercTeuH ¢ [OCT P 8.563-96.

ATTecTana OCYIUECTBIICHA IO pe3yabTaTaM SKCIEPHMEHTANBPHOro Hccnenosanus MBH u mer-

POJTOTHYECKOH 3KCIIEPTH3EI MATEPHAJIOB II0 €€ pa3paboTke.

B pesynprate arrecranun ycraHosneso, 4To MBH cooTsercTByeT mpeabaBIACMEIM K HElf MeT-

posoruyeckuM TpeGOBaHHAM B 00aaeT CHEAYIOUMHMMH OCHOBHEIMH METPOJIOTHHYECKHMH XapaKTepH-

CTHKAMH:
’I“a‘,‘m“ . XapakTepHCTHKA NOTPeITHOCTH
Ob6nacre H3MEPEHHI MacCOBOH
HMEHEHHA KOHIICHTPAlMH PTYTH (rpammIL HETCPBANA, B KOTOPOM
P /e > TOTPEUTHOCTE HAXOAHTCS C AOBEPH-
TenbHOH BeposttaocTeio P=0,95) 18, %
MHTHCBAST H or 0,01 xo 0,05 30
MPHPOAHAS BOAA
cB. 0,05 no 10 15
CTOYHEIC ot 0,01 zo 0,1 50
BOABL
cs.0,1 go 10 25
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K METOJMKE BEITOJIHEHHA H3MEPEHHH MaccoBOil KOHLCHTPAllHH PTYTH METOOM
GecrnnaMeHHOl aTOMHO-a6copOIUOHHOH CIEKTPOGOTOMETPUH (METOL «XOJNOAHOTO Napay) B
NHTBEBOM, IPUPOIHOI M CTOYHOH BOJaX M aTMOCGHEPHEIX 0CaaKax

MHA® 14.1:2:4.136-98

B paszmene 2 HCKIIOYMTE HocaeAnHi ab3al.

HasBanue pazaena 11 3aMeHHTH Ha Clleyolee:

11 KonTposb kavecTBa pe3yJbTATOB H3MePeHHii.
Mynxr 11.1 H37M0KUTH B CleAyIOMEH peaaKiuu:

11.1 KoHTpoab cTaGHIbHOCTH PE3YJbTATOB H3MepEeHHH

Kontpons cTaGunbHOCTH pe3y/npTaToB M3MEpEeHHH B NabOpaTOpHM OCYIIECTBIAIOT MO
I'OCT P YICO 5725-6, pasjen 6, HCHONB3ys METONB! KOHTPONS CTA0MIBHOCTH CTaHIApTHOTO
OTKJIOHEHHS MPOMEXYTOYHON MPElU3HOHHOCTH M KOHTPOJX CTabMIBHOCTH IOKasaTels Ipa-
BHJIBHOCTH PYTHHHOrO aHanu3a. CpencTBo KOHTpons rotoBaT u3 'CO cocTaBa BOIHBIX pacTBo-
POB HOHOB PTYTH H aHAIU3HpyloT coriacHo 8.3.1, 8.3.2 u pasmeny 9. IIpn nmocrpoeHun KOH-
TPONBHBIX KapT [l pacyera HpeAernoB AeHCTBHS M NPeXyNpeXACHHA HCIONB3YIOT 3HAYEHHS
CTaHJapTHOTO OTKIOHEHHS MPOMEXYTOYHOH NPEIU3HOHHOCTH HpH PasiIMYHAX Mo Qaxropam
«BPEMs», (OTIEPATOPY, «OOOPYAOBaHHEY, OyT, 0, E), IPUBEACHHBIE B TabiHIE 2.

Ta6smna 2
IIuTheBas 1 npupoaHAs BOAA
Jnanaszon usMepeHui CranfapTHOE OTKIOHEHHE TPOMEXYTOYHOMN NPENH3HOHHOCTH
MaccoBOH KOHIEHTPAIHH (mpu pasnuuusx mo GpaKTopaM «BpPEMs», «ONeparopy, «o6opy-
PTYTH, MKr/nm® JOBaHHey,), OKT, 0, E), 7o
ot 0,01 no 0,05 14
cB. 0,05 no 10 7
CTOYHEIE BOIBI
Juana3on u3MepeHHit CTaHgapTHOE OTKIIOHEHHE IPOMEXYTOUHOH NPENH3HOHHOCTH
MaccoBO# KOHUEHTPALKU (TipH pasinuYmsx o (GaxTopaM «BPEMM», «OTEpaTopy, «oGopy-
pTyTH, MKT/IM’ JIOBAHHUE,), OKT,O.E), 70
ot 0,01 10 0,1 14
¢B. 0,1 10 10 7

IIpn HeynOBNETBOPHUTENBHBIX Pe3yNbTATaX KOHTPOJIS, HApMMED, NpPEBHIUEHHE Npejena
JEACTBHA WK PErysapHOe NPEBBINICHHE PEeAeNa NPeayNpexkAcHHs, BEUICHIIOT NPUIHHBI 3THX
OTKIOHEHHH, B TOM UHCIIE OBTOPAIOT IPafyUpOBKY NpuGopa, NPOBOAAT CMEHY PEakTHBOB, IPO-
BepAIOT paboTy oneparopa.

[lepHOAMYHOCTE NPOBENCHHS KOHTPONA CTa0MIBHOCTH PE3YIbTATOB H3MEPEHHMH
YCTaHaBJIUBAIOT MHAMBHIYAIBHO UIA KaXKaoi J1abopaTopuyu B COOTBETCTBHHU C JOKYMCHTaMH
O BHYTPHJIab0PaTOPHOMY KOHTPOJIIO KayecTBa pe3yIbTaTOB aHAIH3a.



Tlepsrlit a63an myHkTa 11.2 3aMEHHUTH Ha CleqyIOLIee:

Tlpu BHeApeHHH METONMKHM B NMPAKTUKY paGoTel NabOpaTOpHM NMPOBOAAT KOHTpONb mo-
IPELIHOCTH Pe3Y/ETATOB H3MEPEHHH MaccoBOi KOHHEHTpPALMH PTYTH, HCNONb3Ys MeTox noba-
BOK B NPo6HI pa3IHYHBIX THIIOB BOX, aHAIN3HPYEMEIX B 1aGopaTOpHH.

Iyskr 11.2 RONONIHUTE CIEAYIOIAM:

Iocne suenpenns MBH B npakTuxy paborsl n1abopaTopu npu Heo6X0AHMOCTH NPOBEPKH
NIPHEMJIEMOCTH Pe3yJIETaTOB H3MEPEHHUIH, MONYUYEHHBIX B YCIOBHAX BOCHPOH3BOAHUMOCTH, IpO-
BOJAT MEXJIaGOPATOPHBIE CPaBHHTENbHBIE HCIBITAHHUA C HCIOJb30BaHHEM NaHHOHM METOAMKH
IUIsL OUEHKU CTAHHAPTHOIO OTKIIOHEHHA BOCIIPOM3BOAMMOCTH. B cilyyae HeBO3MOXHOCTH Opra-
HU3aUMH  MeXUIAbOpaTOpHBIX  CPAaBHHTENBHBIX  MCIBITAHWN  OONyCKaeTcsd,  COrNacHo
MU 2336-2002, oueHHTh 3HAYEHHE CTAHAAPTHOTO OTKJIOHEHUS BOCHPOU3BOAUMOCTH, OR, IO
dopmyse: or = 1,2 - oyr.oF). IIpoBepky MPHEMIEMOCTH Pe3yNbTaTOB U3MEPEHHI B YCIOBHAX
BocnpoussoauMocty ocymecTeiaot no 'OCT P UCO 5725-6-2002, mynkr 5.3.

ConocraBneHue IBTEPHATHBHBIX METOJIOB H3MepeHui IIPOBOASAT oo
I'OCT P UCO 5725-6-2002, pasnen 8.

3aMecTHTENb AUPEKTOpa .A. BuHorpaznos

PyxoBogurens rpynnst JICPMA E.JL Ilponerapckas

Havamsaux OM . JI.C. KotoBa
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