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1. Obaacrp npuMeHeH s

MeToguyeckue yKasaHusd yCTaHABIHBAIOT METOMMKY BBLITTOJHEHHS M3-
MEPEHHA aKTHBHOCTH CcBHHLA-210 mo podepHeMy sucmyTty-210 B nipobe nu-
IIIEBLIX NPOJAYKTOB I0CJIE€ aHHOHOOOMEHHOT0 BhIieneHUs CBHHIA-210 ¢ Ho-
CUTENIEM M3 2 H COJITHOKMCIOIrO pacTBopa 30ibl HA aHuonute JD-10I1 u
NOCJIEAYIOMICTO BRIICJIEHHSA €0 B BUAE XPOMATA.

Junanaszon n3mepennii (,2—200,0 bk no3ponseT HCNONBL30BATH METOIH-
KY IS ONIpeAcieHs CoaepKaunusa cBUHI@A-210 B nUIUEBLIX NPOAYKTAX C lie-
JBI0 KOHTPOJIS 33 YPOBHEM MNOCTYIVICHUS €0 B OPraHi3M YeJOBEKa C PaIfHo-
HOM H OLIEHKH JIO3BI BHYTPEHHETO 00JIyUCHM.

2. HopmaTuBHBIE CCBUIKH

B HacToAmnx MeToAax KOHTPOJS HCNOJB30BaHE CCHUIKH HA HOPMATHB-

HbBIE JOKYMEHTHI:
1. CIT 2.6.1. 758—99 «Hopmsi pagnauyortoi 6esomnacnocty (HPB-99)».

2. CII 2.6.1.799—99 «OcHoBHBIE caHUTapHBIC NpaBiia 00eCTIeUEHHA
panuanoHHoi 6ezonacHocTH (OCITOPB-99).

3. CamllnH 2.3.2.1078—01 «'urnennueckne tpeGoBannsa 0e30MaCHOCTH
H NMUIEBOH HEHHOCTH IUILEBBIX MPOAYKTOBY.
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4. MH 2453—2000 «PexoMenjianuy. MeToquky paHalHOHHOTO KOH-

TpoJsa. Obmue TpeGoBanmay.
5. TOCT P 8. 563—96 I'CH (MU3a. 2002 r) «Meroaukil BBINIOJIHEHUS

H3MEPEHUIY.
6.T'OCT 8. 033-—96 I'CH «l'ocynapcTBeHHas NoBepoyHas cxema i
CPEICTB HM3MEPECHHS AKTHBHOCTH PATHOHYKIMIIOB, MOTOKA H IJIOTHOCTH I10-

TOKa ajbda- 1 0eTa — yacTHl 4 GOTOHOB PATHOHYKIIHHEIX HCTOUHHKOB).
7.TOCT 8. 207—76 'CH «lIpaMrie n3MepeHHss ¢ MHOTOKpaTHBIMH Ha-

OnroneHusMH. Meronrl 00paboTkH pe3yanTatoB HabmoneHHH. OCHOBHEIC

TTOJIOKEHHA.
8.TOCT P, HCO 5725-1-6—2002 «TounocTs (nMpaBHILHOCTE U IIPELIH-

3UOHHOCTH) METOLOB U PE3YJILTATOB U3MEPECHHUIHY,
9.TOCT 12.0.003—74 CCBT «OnacuHrie 11 BpeAHbIe NMPOH3BROACTBEH-
HbIE DAKTOPLIY.
10. TOCT 12.1.019—79 CCBT «3Onexrpobezonacnocts. O0mue Tpebo-
BaHHA H HOMCHKJIATYpa BHUJOB 3aIUHTHI.
11.I'OCT 12.1.10—76 CCBT «Bsprisobe3zonacaocrs. O6mue tpebona-

HYUSD).
12. TOCT 12.1.004—91 CCbT «lloxapnas Ge3omacHocTs. OO0mue Tpe-

OoBaHma».
13. PMI" 60—2003 I'CU «Cmecn arrecroBannsie. O0uue TpeboBanus K

paspaborke».

3. TepMuUHbI H onpeleJIeH s

B HacTOsIIEM HOKYMEHTE IPUHATE TEPMHHOJIOIUS B COOTBETCTBHH C
HPbL-99 u OCIIOPBL-99. B nononHeHue K HUM HCIIONBL3YIOTCA CHEAYIONIHE

TEPMUHBI:
MunuMaiibHasi n3MepsieMasl aKTHBHOCTE — A,,,,, — aKTHBHOCTEL pa-

JUOHYKIIHJA B CUCTHOM 00pasLe, IpY K3IMEPEHHH KOTOPOH Ha JaHHOI pa-
AUOMETPHUYECKOH YCTAHOBKE 3a BpeMs DKCIMO3HIMH OJIMH YaC OTHOCHTENLHAS
cny4alHasd (CTaTUCTHYCCKAA) NOrPCIIHOCTh pe3yjbTaTa M3MEPCHHH COCTaB-
nset 50 % npu gosepuTenbHon BepoaTHoCTH P = (,95.

PaguoMeTpryecKasi YCTAHOBKA — TEXHHYECKOE CPEACTBO (patHoOMeETD,
CIIEKTpOMETP) AN M3MEpPEHHS AKTUBHOCTH (YACJIbHOH aKTHBHOCTH) paguo-

HYKJIH0B B CYSTHOM Oo0Opasie.
Hocurenr — BeuecTBo, KOTOpoe, OyAy4H CBA3aHO C HHYTOKHO MaiIBIM

KOJINYECTBOM JIPYFOI'o BEIECTBA, HPOHOCHT MOCHEAHEe Yepe3 BECh XHMHUe-
CKMH 1M GH3HYCCKUM ITPOolIeCC.
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XHMHYECKHH BbIX0I PAAHOHYKJIHAA ~ OTHOIUICHHUE KOJIMYECTBA HOCH-
TENA PaaVOHYKIMAG B U3MEPAEMOM 00pasue K KOMHYECTBY HOCHTENA ITOTQ

PaAOHYKAHU A B nIpode.

4. OcHOBHDbIC NNOJOXKEHHS

4.1. Ceuneu-210 asnserca NpoayKTOM pacnana pagHOHYKIHIOB YPaH-
pPaJUEBOro psja U OTHOCHTCS K IPYNIIE TaK HA3bIBA€MBIX €CTECTBEHHBIX pa-
anonykmuaos (EPH). Anstsice nouepHuM MpoOXyKTOM pacnana paaoHa-222,
ceuHel-210 rnofansHo pacnpoCTpaHseTcs B aTMOCHEPe H NMTOBCEMECTHO BEI-

1a/1aeT Ha 3EMHYIO ITOBEPXHOCTb.
Ceunen-210 — markmii 6erta-uzjiydareln (T:,,2 — 223roma, E, .. —

0,015 M3B), kOTOpBIil NIPAaKTHYECKH HE PErHCTPUPYETCA HCIOJIB3YEMEBIMHU
CUCTYHKAMU. B CBA3M C 3TUM pagHOMETPHYIECKOE UIMEPEHHE NPOH3BOINTCH
10 €ro A0YEPHEMY KOPOTKOXKHUBYIIEMY H30TOIly BHCMYTY-210 (Tn,:z —

J guel, E, o — 1,16 MbB).

OCHOBHOH IIYyTh NOCTYNNCHUA CBUHIA-210 B OpraHu3M 4ejlI0BEKa — IO
mumeBsiM nensaM. Csunen-210 (“'°Pb) m ero jouepnuii M30TON BHCMYT-
210 (mBi) HaKalUIMBalOTCd B KOCTHOH TKAaHH M BHOCAT CYHIECTBECHHEI
BKJIAJ B I03Y BHYTPEHHEIo 00yUCHUA.

Tt HaOumoaeHs ¥ KOHTPOJA 33 YPOBHEM IIOCTYIUICHHA cBHHI@A-210 B
OpraHu3M YeJIOBEKAa C palliOHOM MPOU3BOIAT U3MEPEHHE COIEPKAHNA €r0 B
IIHIIEBBIX NMPOAYKTAX.

[Tony4yeHHEBIE 3HAYCHUA YACIBHON aKTUBHOCTU CBUHIEA-210 B numensIx
NPOAYKTaX MO3BOJIIKOT NPOCHCANTE 32 AUHAMUKOH HAaKOIUICHUA €r0 B Opra-
HH3ME M OLCHUTD J103Y BHYTPEHHETO 00JTyUEeHHS.

4.2. Meron onpexnenenusa. Meroa onpeneaexns csunua-210 ocHoBay Ha
IEPEBOJE AAHHOIO PaJHOHYKIIHAA B PacTBOP IIYTEM PACTBOPECHHUA 30JIBI ITH-
IEBEIX MPOLYKTOB B KOHLICHTPHPOBAHHON COJIAHOM KHCIIOTE M NOCHEAYIOLIEM
aHHOHOOOMEHHOM BBIJIENIEHUH €TI0 C HOCHTEJIEM U3 2 H COJBSIHOKHCIIOrO pac-
TROpa Ha anuorute DJD-10I1. ITocne aecopbuyu co ecmoms 0,01 1 HCI *°Pb
OCAXKAAIOT B BUIIE XpOMaTa.

H3Mepenne BBIACIECHHOTO HpenapaTa * Pb HpOH3BOAHTCA MO AOYED-
nemy “'’Bi Ha HH3KO(DOHOBHIX OeTa-pamHOMETpPaX, OTIPAamYHPOBAHHBEIX MO
“1%Pb «*'Bi.

3HaYCHNUE YYBCTBUTECNBHOCTH PAXHOMETPOB IOJIYHacICA NpH rpagyu-
POBKE YCTAHOBKH ¢ MCIOJL30BAaHHUEM O0pA3LOBOTO PAlHMOAKTHBHOIO PacTBO-

pa pajaua-226 nnu ceuaua-210 (npunox. 1, 2).
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HJINTEABHOCTL aHanm3a — 12 41 (6e3 mOAroTOBKH NMpod K aHAIHM3Y U Ha-
KOTUIEHHA Ao4epHero ' °Bi), Onud naGopant OAHOBPEMECHHO MOXET JIenarh 4
npoOBHI.

4.3. TpeGoBaHusi K MOrpeIIHOCTH H3MEPEHHS, NPHIIMCHBIC XAPaKTCPH-

CTHKH NOTrPEMHOCTH U3MEPECHMIL.
4.3.1. MeTtoauka BEBINOJHEHHA H3MEpPEHHUIl 00eCICcYHBACT MOAYYEHHE

pe3yIbTaTOB M3MCPEHMH C MOrPEHIHOCTHEIO, HE NPEBLIMIAIOUICH 3HAYCHHH,
nMpuBeieHHBIX B Ta0. 4.1.

Tabnnya 4.1

JAHAana3oy u3McpeHHii, 3HAYEHHS NOKa3aTeJeil TOMHOCTH,
BOCIPOH3BOAHMOCTH H HPABRJALHOCTH

-.-'—'-Il—-1

b
tomaren, | odorsers, | pommnecrs | tosmoetn
Haumenosa- | nosropsemo- P A P
uue onpeze- | ctu (cpenuee | MOSTH (oTrHOCH- | (FpaHHKLbl OTHOCH- | (FPaHHIIEI OTHO-
JISEMOro KOM- | KBagpaTHyec- | [CIPHO® cpeaHne-| TeabHO#l cpeHe- CHTEJILHOIA
HOHEHTA. | Koe oTKnOMHe. | KBAAPATHYECKOE | KBAPATHYECKOH | MOrpEelIHOCTH
? ) II e -
AHana3soH | HHE NOBTO- Bg:;gggf;ﬂ’;eﬂ “; g;f;;fg;;pﬂ “PIL ECEEHT
. M3MCPEHMH AEMO
Pe p g ;:H), MOCTH), P =0,95), P = 0,95),
+r. GR,% :ESG,% ::82"%. __l
'AKTHBIIOCTI:-
cBuHla-210
JlnanaizoH
. | 12 0
H3MEPEHHUIA 0 10 3
ot 0,2 bk 10
200 bx

4.3.2. 3HaYCHHA NTOKA3aTE]Ia TOYHOCTH METOJAHKH HCNOJIB3YIOT IPU:
e O(QOPMJICHHUH PC3YJILTATOB H3MEPEHNH, BEIABAaEMBIX J1a00PATOPUCH;
¢ OLICHKE ACATENRHOCTH JabopaTropyud HA Ka4eCTBO NMPOBCACHHS HCIIEI-

TAHH.

JHA4YCHHC YYBCTBHTEILHOCTH PaJMOMETPOB IIONYYACTCAs HpPH IpaayH-
POBKE YCTAHOBKHM C HCHOJB30BaHHEM OOpasliOBHIX PaJUOAKTHBHBIX PacTBO-
pos (npiok. 1, 2).

3Hauy€HHE YYBCTBHTEIBHOCTH O€Ta-raMma-crieKTpOMETPOB IMOJIydaeTcs
OpH I'paOyHPOBKE YCTAHOBKH C HCIIOGAB30BAaHHCM 00pa3uoBblX OOBEMHEIX
HCTOYHHKOB U BBOJAHTCS B nporpaMMy pacuera Ha [1OBM (HMucTpykuis no
HCIIOJIb30BAHUIO YCTAHOBKH).
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5. CpencrBa H3MepeHHs, BCIOMOraTe/JbHbI¢ YCTPOHCTBA,
MaTEPHAJIbI U PEAKTHBDI

3.1. Ocnosnsle cpedocmea usmepenus
CpeznctBa usmepeHus, pEKOMECHAYECMBIE IIPH UCMO0JIE30BAHNH METOUKH,

npeacTaBneHn! B Tab. S.1.
Tabnuya 5.1

Cpencrea n3MepeHtns, pCKOMERAYEeMbI€ NPH HCIOJL30BAHHH METOXHKH

HalMe HOBAHME O6o3yaueHue cTay- Haumenosanue [OrpeiHOCTS
c BH&B aaveperms | A4PT TY, T na |n3MmepsemMoil pusnuec- (Ha ypoBHE A,,,)
P P H3rOTOBJEHHE KOH BeJIHYHHbI MU

VCTaHOBKA C MIBIM Cxopocrts cuera, ¢+ [25 % npu P = 0,95
doom YMD-1500 [TV 25-11-162-68
YM®D-2000 |ocpeectp
o 16294-97

EB 95 014-671 5 % npu P = 0,95

Ob6pa3noskelit paauo- AXTHBHOCTb, bK/T

AKTHMBHBIH PACTBOP

(OPP) panns-226
UM cBuHia-210

3

[Tunerku emxocTeio ([OCT 29227-91 O0BeM, cM [Torpeurnocts 2 %
1,2,5cm’ HCO 835-1-81 0,01 M

Becel naGoparop- [OCT 2410488 Macca, T [Torpemwnocts 2 %
uele, Tuna BJIT-200, = 0,0005r
BJITK-500 ="~

Cexymomep _ [OCT 5072 c 0.2¢

HpuaMeyaune. Bo3aMOXHO HCNIONB3IOBAHKE APYTHX PAAHOMETPHYECKUX YCTaHO-
BOK C II0CNeAYIOEN NPOBEPKO HX METPOJIOTMYECKHX XapaKTCPUCTHK.

3.2. BcnomozamensHoie ycmpoiicmea u 0bopyoosanue
[leuys Mydenbnas ¢ TEpMOPETYAATOPOM

o 1 000° (tuna CHOJI) TY 16-681.051—84
[xad cymunsHeIHA TY 16-531.639—78
Becul naboparopubie pasHoOmIeuue ['OCT 24104—2001
Becrr naboparopnsie Titna BJIT-200 I'OCT 24104—2001
Habop pa3noBecoB 'OCT 7328—2001
[InuTKa SMEKTPHYECKAS C 3aKPBITOM

CIIUPAJIBIO I'OCT 14919—383
Annapart pjis JUCTHUIALUA BoAs! J[[-2-4-2 TY 64-1-721—78

Bo0JIOKIHO JIaBCaHOBOE WIH CTEKISHHOE



OuneTpse! 0€33011bHBIE KKpacHad U

CUHASA JICHTED

bymMara HHAHKATOpHAas yHUBEpPCAILHAS 1A
onpeaeneHus pH or 1,0 no 10,0

Konouku xpoMaTtorpagpuyeckHe CTEKISTHHBIE
C KpaHoM (TIpHAoK. 5)

CrakaHel 'regmocmﬁme BMECTUMOCTBIO

100, 200 cMm

Bopouku aquametpom 10,15 em

Kon0r! MEpHBIE BMECTHMOCTLIO

100, 1 000 cm’
Yamky BHINApUTENbHEE 06BeMonM 200 e’

CrekIsHHbBIE KaneIbHHUb! 06neMoM 50 cM’
CrexngHubIe Najd04YKH UIHHOM 30 oM
IiuHapE] MEPHBIE BMECTUMOCTELIO

10, 50, 100 cM

[Munerxu 1, 2, 5,10 cM’
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TY 6-09-1678—86

TV 6-09-1181—76

I'OCT 25336—82
["OCT 25336382

I'oCT 1770-74
I'OCT 9147—=80E
I'OCT 25336—382
['OCT 25336—382E

I'OCT 1770—74
['OCT 20292—74

5.3. Peakxmuest u mamepuanst

KHcnoTa a3oTHas KOHLCHTPHPOBAHHAA,
yna, IoTHOCTL 1,39

Kuciora conguas KOHLeHTPpUPOBaIlHas,
yna, mIoTHOCTL 1,17

Kucnora ykcycHas JieasHas

Harpni yKCyCHO-KHCIBIN, 3-BOAHBIN, YA
AMMHaK BOJHBIH, 94

AMMOHHUH (HaTpHil) ABYXpOMOBOKHCIIBIH, Y12

CBHHeI a30THO-KHCIIBIH, Yaa

CnHpT 3TIUIOBBIA PeKTH(O)HKAT

Boaa gucTtunnupoBannas

MeTHnoBbl OpPAIDKEBRINH, HHAUKATOP
Cmona nodoobmeHHast, asnoHuT 3 J12-1011

[OCT 4461—77

['OCT 3118—77
[OCT 61—75
['OCT 199—78
I'OCT 3760—79
['OCT 3763—76
['OCT 4236—77
['OCT 18300—387
['OCT 6709—79
I'OCT 10816
oCT 20301—74

6. TpeboBanust k obecneueH 0 0€30NACHOCTH, IK0JIOTHYECKOI
0e30MaCHOCTH, TPeOOBAHNS K KBAJIH(RKANHN HCIIOJHHTEJIS

6.1. Tpebosanua 6e3onacnocmu npu padome ¢ XuMU4eCKuUMU

geniecmeami

IIpu pabore ¢ pacTBopaMH KHUCIOT, aMMHAKa H APYTHMH XHMHYECKHUMH
PEAKTHBAMH JIOJKHE!I BBIMTOJHATECA TpeOOBaHMS HMHCTPYKIAH 110 TEXHHKE
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Oe3omacHOCTH Ipu paboTe ¢ XHMHYECKMMH BCIICCTBAMH, YTBEPXKIAEHHEIE
PYKOBOJAMTEIEM OPraHU3aLHH.

6.2. Tpebosanua x paduayuonnoli 6ezonacnocmu npu pabome ¢
UCMOYHUKAMU HOHUZUPYIOWUX U3Iyuenu

Ilpn pabore ¢ pamuoakTHBHBIMU npoOaMH H OOpPa3sLOBEIMHM PaZHOakK-
THBHBEIME pacTBopamu (OPP) cienyer pyxkoBOACTBOBATECH AEHCTBYIOIHUMH
CIT 2.6.1.799—99 «OcHoBHEIE CAHUTAPHBIC NpaBHIIa 00ECrEUEHHs pajrali-
ouHoit 6ezonacuoctnn (OCITOPB-99)» u «MucTpykuueil no TexHHke 0e30-
NMacHOCTH A paboTarouux ¢ pafHOaKTHBHBIMH BEUIECTBAMH M HCTOYHHKA-
MU MOHH3HPYIOMNX HM3NYYCHHH B CTPYKTYPHEIX IOAPA3JACICHHUAX NpPENIpH-
ATHH», YTBEPKICHHOH PYKOBOIUTENIEM OPraHA3allHH.

6.3. O6wgue mpebosanun b6ezonacrnocmu

Bce anexkrpoyCcTaHOBKHY M 3NEKTPpOANnaparypa, HCIoNb3yeMble NIpU Bh-
MOJIHCHUH H3MEPEHMI, JIOJDKHBI COOTBETCTBOBATH TpeboBaHUAM «llpaBun
TEXHHYECKOH DKCIUTyaTalH 3JIEKTpoycTaHoBOK mnorpedureneit» (ITTJ) u
«IIpaBun TexHMKH 0€30MACHOCTH MMPH IKCILTyaTALMH IJEKTPOYCTAHOBOK ITO-
tpeduteneiin (I1Th).

B noMmemeHun Ans npou3BOACTBa paboT MOIDKHEL BRINOIHATECS 00LIie
Tpeboranug noxapo- U e3peieodesonacuocty o ['OCT 12.1.004—91, I'OCT
12.1.010—76.

[Iomemenne ans npousBoAcTBa paboT MO AAHHOH METOAUKE JOJDKHO
COOTBETCTBOBATH TPpeOOBaHmsAM «OCHOBHBIX CAaHATAPHBIX NPaBUI OOecreye-
Hust paguanoHHoH 6e3omacnocty (OCIIOPE-99)».

6.4. Tpeboeanun K Keanughuxayuu Uucnoanumens

K BBIIOTHEHUIO XMMHYECKHX Olepanmii METOOUKH U H3MEpPeHHn Oera-
aKTHBHOCTH JONMYCKAIOTCA JIMila HEe MOJIoXKe 18 aeT, npoluesmue MeQuiiuH-
CKHH OCMOTp K HE HMEIOIHe MEOHIMHCKHX NPOTHBOIIOKA3aHHH. XHUMMYC-
CKYI0 YacTh METOAMKY MOTYT HCIIOJHATE CNICUHAINCTEI, HMEIOIHE KBATHH-
Kaluio 1abopaHTa UM TEXHHKAa-XMMMUKa, H3MepeHHe Oera-akTHBHOCTH BHI-
MOMTHAIOT NHIA ¢ KBanubukanuen 1a0opasTta WK TEXHUKA-PAAHOMETPHCTA.

ITepen nomyckoM x paboTe NepCcoHa AOMKEH IIPOUTH OOYUYCHHE, HHCT-
PYKTaXX U NPOBEPKY 3HAHHH npaBui 0€30mMacHOCTH BEACHUs: paboOT B ACHCT-
BYIOLIHX B OpraHH3ainy RHCTPYKIIHIA.
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7. [loaroToBKa K BBHINOJHEHHIO AHAJIH32 H H3MEPEHHH

7.1. Tpeboeanun K noozomosKe npoo 013 npoeedenun
PAOUOXUMUUECKO20 onpedeneliun

7.1.1. Orbop npod 1pou3BOAUTCA B COOTBETCTBHH C TpeOOBAHHUAMHU
NEHCTBYHOIINX HOPMAaTUBHLIX JOKYMEHTOB [4, 5.

Macca npo6s1 (m), HcoOxoauMas 11 HOTYHCHHSA JTOCTOBEPHLIX PEe3yJib-
TATOB, PACCYHTHIBACTCA B COOTBETCTBHU € YPOBHEM HHXKHETO IIPEACHA U3ME-
peHHUs paHalHOHHOI0 napaMeTpa 1A UCIONb3yeMOH M3MEPHUTEILHOH ania-
patypb! (A, BK) M JaHHOH METOJAMKH BBITOIHCHHA U3MEPEHHUS B PCAlbHEIX
VCAOBUAX HU3MEPEHHH C MOrPEenIHOCTBKY onpeacneHus He xXyxe 60 % mpu
J0BepUTENLHOK BeposTHOCTH P = 0,95 1 oxxuaaeMoil yaeasHOH aKTHBHOCTHIO
PaIUOHYKIHAOB B IHLIEBLIX MPOAYKTAaX HA YPOBHE CPCAHErO COACPKaHH Ha
Teppuropun Poccun (A, BK/kr), ¢ y4eToM noteps npu npobonoaroToBKe H

XHMHYCCKOM BBUICIEHUH H30TOMNA (a).
m= A, /A, - a, KT

7.1.2. IloaroroBka npo® pacTUTEABHBIX MHILEBBIX MPOAYKTOB.

Hagecky npo6s1 3,0—6,0 Kr chIporo Beca, BBIMbBITYIO, OUHILEHHYIO, HA-
PE3aHHYI0O AOMEIIAIOT B CYIIHJIBHBIM HIK2Q M BBICYWMIHBAOT 6—12 1 1ipu
100—120 °C.

Cyxyw poOy nepenocat B ¢paphopoBbi€ YalllKK U HATPEBAIOT HA 3JICK-
TPOILTHTKE WAH NOH HE@PaKpPacHOH AaMIIOH R0 110AHOro obyransanusd. Ile-
peceinaoT B pap@OopOBHIC THIIM HWIH YalIKH MEHBILIEro pa3Mepa U IIOMeELa-
10T B MyQenbHyro neys md o3onenns npu 400-—500 °C o uzbexanue 110-
Teps > °Pb.

7.1.3. IloaroroBxa npod NHIEBLEIX NPOAYKTOB YXHBOTHOTO IIPOMCXOMXK-

JACHUS METOJIOM TEPMHUECKOI0 Pa3loKEHHUS.

Msco H MBI PEIOBI OTACAAIOT OT KOCTEH, HAPE3AIOT MEJIKHMH KYC-
kamu, TBopor, cpip noMeuiaoT B papdopoprie yamki. Hapecky npobs1 2,0—
6,0 KT chIpOro Beca BRICYIUMBAIOT NMOA HHQpakpacHOM naMrod, oOyrianBaioT
Ha 3JIEKTPOILTMTKE (3KUP CJIMBAIOT M B3BCIUMBAIOT IS KOPPEKTHPOBKH MACCH]
npoOkl, B3ATOH 1A aHAIM3a), 3aTEM INEpeHOCAT B Pap(opoBhie TUTIH He-
OonbmuMH nopuHaMu 1 o3osatoT npy 400—500 °C, nepuogHYECKH cMadu-
Bast KOHLUEHTPHMPOBAHHOM 430THOHM KUCNOTOM.

7.1.4. IloaroToBka npo0 MoJjIOKa.
[Ipoby monoka (macca 3,0—6,0 Xr) NOAKHCAAIOT H BBITAPHBAIOT HA

IEKTPOIUIMTKE HIIM Ha Ta30BOH IJIUTKE JI0 CYXOM MAaccCel, NEpPEHOCAT B (ap-
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¢bOopOBHIE HaLIKH, BRICYIIHBAKOT NMoJ Namnoit. Cyxoil 0CcTaTok 0OyTIIHBAKOT Ha
IUINTKE H 030J1110T B Mydenshoit newu npu 400—500 °C.

7.2. IIpuzomoenenue peakmueos

7.2.1. PactBOp 1 H CONAHON KHUCIIOTEL.

B MepHyio konby BMecTumoctbio 1 000 cm’ nomemarot 89 cM® KOHIIEH-
TPUPOBAHHON COJIMHOM KUCIIOTH!I H AOBOAST 0OBEM pacTBopa A0 METKH JHC-
TUWJIIHPOBAHHOM BOIOM.

7.2.2. PacTeOp 2 H COIHON KHCJIOTHI.

B Mepayio xonby BMectumocTsio 1 000 cM® nomemaror 178 CM’ KOH-
LIEHTPUPOBAHHOM COJIAHONH KHCIOTHI M AOBOAAT OOBEM pacTBopa 0 METKH
OUCTI/UTAPOBAHHON BOJOH.

7.2.3. Pacteop 0,01 H CONAHON KUCAOTEL.

B mepHyio xon6y BMectaMocthio 1 000 cm® nomemator 10 cM’ pactso-
pa, IPUTrOTOBIECHIIOTO 110 1. 7.2.1, 1 goBoAsT 0OBEM pacTBOpa A0 METKH JIHC-
THJUIMPOBAHHOH BOJOM.

7.2.4. PactBOp 1 H a30THOMN KHCIIOTHL.

B mepHyio konby BmecTiMocThio 1 000 cM’ momemaroT 68 CM® KOHIIEH-
TPUPOBAHHOHW a30THOHW KUCIOTH! U AOBOAAT O00OBEM pacrBopa A0 METKH OHC-

THJUIAPOBAHHOH BOZOM.
3
7.2.5. PacTBOp HOCHTENS CBHHIA C coacp:kaHueM cBHHNA — 20 Mr/cMm

(o Pb).

B Mepuyio konby BmectuMoctbio 100 e’ momemator 3,197 r asorHo-
KWCJIOTO CBMHIA, 50 CM® QUCTHILIMPOBAHHO BOABI, 2 CM® KOHIEHTPHPOBAH-
HOW a30THOM KHC/IOTH M pacTBOpAIOT mpu moMeurueanun. Ilocie pacreope-
HUA J0BOIAT OOBEM 10 MCTKH RUCTHJUIMPOBAaHHOH BOJAOH. THTp pacrsopa
Hocurens cpuiina no PbCrO,; ycraHapmuBaloT OCAXKACHHEM CBHHLA B BHJE
XpomMarta no 1.im. 8.2.3, 8.2.4.

7.2.6. PacTBOp anerarHbld OydepHpIi.

Aueratnas OygepHas cMech rotoBuTes 3 1 M yKCYCHOM KHUCIOTHI H
] M yKCYCHO-KHCIOTO HATpHA B COOTHOMIEHHUH ] : 1.

Jia npurorosnendss 1 M pacTBopa YKCYCHOM KHCIJIOTBI S7 M JIEASHOH
YKCYCHOH KHCIIOTHI pa3baBiasror B MepHOi konbe no 1 000 cM® XHCTH/UTHPO-
BaHHOH BOJOIH.

His npurorosnenna 1 M pacTtBopa yKCYyCHO-KUCIIOrO Harpus 82 r Ha-
TpUA YKCYCHO-KUCIOro OeizpoaHoro unu 136 r Harpua yKCYCHO-KHCJIOIO
3-BosHOro pasaBiAOT B MepHOi konGe mo 1 000 cM® AHCTHLTHPOBAHHOI
BOLOH. PacTBOpBI cMEmINBalOTCA B COOTHOUIEHHH 1 © 1.

7.2.7. PactBOp 10 %-ro aMMoOHHs (HaTpHs) ABYXPOMOBOKHUCIIOTO.
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10 r ammoHus (HaTpus) ABYXPOMOBOKHCIOro pacteopatT B 1 000 oM’
IUCTH/UIHPOBAHHOHN BO/IbI.

7.2.8. Harpus ruapooxucs, 0,2 H BOAHEIH pacTBop.

I'otoButca u3 crangapr-Tutpa (pukcanana) 0,1 H pacrsopa NaOH, xo-
TOPBIH Jpa3€'5:-mjme’rm OHCTIUTHPOBAHHON BOAOH B MCPHO# KONIGE EMKOCTBIO
500 c™m".

7.2.9. MeTunoseiii OpalXeBrli, HHAUKaTOp, 0,1 %-i BOAHKIH pacTBOP.

0,1 r uuAMKaTopa pacTBopsaIoT B 100 cM’ MUCTHILIHPOBAHHOIM BOMEL.

7.3. Ilodzomoeka annapamypsl K 6bINOAHEHUIO UMEPEH Ul

ITp BeINONHEHHH HM3MEPEHUH AKTUBHOCTH MOCPEACTBOM PErHCTPALKU
OeTa-N3NnyyeHUs] HA MCIOJL3YEMBIX CPEACTBAX WU3MEPEHHS BBIMOJHAIOT Tpe-
OOBaHUs, U3NOKCHHLIC B TEXHHYECKOM OIHCAHMM YW HHCTPYKIHH 10 3KC-
mryarauui. Iloaroropka H3MepHTENBHOH YCTAHOBKH K pab0TE M BEIBOJ €€ Ha
pabounii pexxuM OCYIUECTB/LAIOTCA B COOTBETCTEBHH ¢ MHCTPYKLHEH HO 3KC-
Iyaranuy npudopa, METOAHYECKHMH YKa3aHHAMH MO PajUuoOMETPHUYECKUM
M3MEPEHUAM PATHMOAKTUBHLIX IPENaparoB H B COOTBETCTBHM ¢ TpeOOBaHUA-
MH [IpOTpaMMBbI H3MEPEHHA aKTUBHOCTH IIpH padoTe Ha Oera-CreKTpoMeTpe.

3HA4YEHHE CKOPOCTH C4eTa COOCTBEHHOIO ()OHA YCTAaHOBKH, HYBCIBH-
TEJbHOCTH YCTAHOBKY H HECTAOMIIBHOCTH e¢€ padoThl IIPHHUMAIOTCH 110 HaH-
HLIM METPONOrHYECKOH ATTCCTAUHUH HIM [IOBEPKH CPEACTB M3IMEpEHMA. i
KOHTPOJIA cTaOMJILHOCTH YCJIOBMH NPOBEACHHUS H3IMEpPEHHU B Hauayie pabouc-
ro AHA HE MEHee 2-X pa3 U3MEPSAIOT CKOpPOCTHs cyera (JOHA YCTAHOBKH, IIPH
9TOM B H3MEPUTEILHYIO KaMeEpy MOMEIAIT YHCTYIO NMOMIOKKY (KIOBETY) H
H3MEPAIOT CKOPOCTh cYeTa OT KOHTPOJBHOrQO MCTOYHHKA HE MeHee 5-H pa3.
PaccuuTLIBAIOT H COOTBCTCTBYIOHIHM 00pPA30OM OLEHHBAKOT HNPOMEXKYTOYHOE
cpeaHee 3Ha4eHne CKopocTH cyeta oua (N, ) U OT KOHTPOILHOIO HCTOUY-

HUKA (N.px,.) 110 QOpMyIIE:

N_ = 2N 1
, =t e (1)

N; — CKOPOC’I‘B cycTa (PoHA MAH KOHTPOJBHOIO MCTOYHMKA) NPH i-OM
M3MEPEHUH, C ;

11 — YUCIIO H3MEPEHHH.

IloaroroBka Kk pabore OeTa-CnCKTpOMETPa NMPOU3BOJUTCA B COOTBETCT-
BUH C METOAHYMCCKHMH PEKOMEHIAUMAMH 110 CIEKTPOMETPHYECKHM H3Mepe-
HUAM, IPUIaraeMbpIM K CIIEKTPOMETDY.
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8. Bbinoanenne anaanisa.
Onpegenenne cBHHIA-210 B nHINEBBLIX NPOAYKTAX

8.1. IToozomoexa anuonoodbmennou cmonst 3143-1011
K Qnanu3y u pezenepayus

8.1.1. Otbop Pppakunu cMonibl HeoOX0QHMOTr0 pasmepa.

Jins aHann3a UCTIONG3YIOT (PPAKUHUH CMOJI, OTCTAWBAIOIINECS B BOXC B
uaTepBane oT 20 go 40 ¢. CMony npeasapuTeasLHO 3aMaynBalOT B BOJE, 3a-
TEM PpacTUpaloT B Crynke. M3aMenbueHHBI Marepuall (ijHﬁJIH?oHTBJIBHO
100 m71) moMemaroT B BEICOKHH CTaKaH BMECTHMOCTRIO | IM°, 3aJIMBAOT BO-
JIOH, HHTCHCHUBHO MEPEMENINBAIOT, HE NpPHUAaBas COACPKHMOMY Bpaniaresib-
Horo apixeHud. Yepes 40 ¢ mocne mpekpameHus nepeMelnuBanus OBICTPO
CIMBAIOT BOJY A0 YPOBHs OcCTaBluerocd marepuana. Qnepanuro IMOBTOPSIOT
10 TEX MOp, MOKa ACKAHTAT He OyJeT COACpkKaTh CIEIoB CMOIBL. TakuMm 00-
pa3oM yaansercs meskas ¢paxknug. 3aTeM Ty K€ Onepauuio MmoBTOPAIOT CO
BpeMeHeMm otcTod 20 c. Cmona, yxoasuas B 3TOM Cllydae B JE€KaHTaT, MC-
noJB3yeTcs /U1 paboThl. OcTaBiiascs 0onee KpynHas (gpakiuys noABCpracT-
Cs JaJbHEHILIEMY H3MENbUYEHHUIO.

8.1.2. ObpaboTka CMONHL.

OroOpaunyio ana pabotel no m. 8.1.1 ¢pakimio cMOJIE NOMEHIAIOT B
JIENUTEIbHYI0 BOPOHKY 00BEMOM 500—1 000 cM’, B KOTOPYIO Han KpaHOM
IOMEIIEH TaMIIOH M3 JABCAHOBOIO HMNH CTEKJISHHOIO BOJIOKHA. IIpomeiBaior
cMechio S0 cM’ aTimoBoro cnHpra ¢ 50 cm® 2 1 HCI. 3arem s nepeBenesns
B Cl1™ — ¢opmy cMony npomeisaiot 2 H HCI u3 pacyera 1 000 cm® 2 1 HCI Ha
100 cm’ cmonsl. [Tocne 310ro ola roToBa K 3arpy3ke B KOIOHKY.

XPaHAT CMOJTY O CJI0EM 2 H COJITHOM KHUCIIOTH M B 3TOM XK€ pacTBOpE
[IPOU3BOJIAT 3arpy3Ky CMONHI B KOJIOHKY.

8.1.3. 3anonHeHHe KOJOHOK CMOJIOH.

B noHooOMenHy10 KOJMOHKY (NPHIOXK. 5) HAX KpaloM IOMEMIAIOT TaM-
II0H M3 JaBCAHOBOTO MJIH CTEKISHHOIO BONOKHA H 1—2 ¢M’ 2 H CONAHOI Ku-
COTEL J{enaloT MeTKy Ha KOJOHKE, COOTBETCTBYIOlIylo 00BbéMy 10 cM’ Han
TAMIIOHOM, M NEPEIMBAIOT B30OJITAHHYIO B3BECH CMOJIBI B KOJIOHKY, HanoOJHAA
e€ 10 BBICOTHL B ABe TpeTH 00BEMA. OTKPHIBAIOT KPaH KOJOHKH M MEIJIEHHO
CJIHBAIOT PACTBOP, IPH 3TOM CMOJIa 3aJCPXHUBACTCA TAMIIOHOM H 3aMOJHSCT
00BEM KoJIOHKH, Onepaiuio NOBTOPAIOT IO 3aM0JIHCHHS KOJIOHKH CMOJIOH 10
meTkH. Cmony npomsiBatot 100 cm® 2 1 HCI co cxopocTeio 1 cM’/MuH, nocie
4ero KOJOHKA I'0TOBa K HUCIOJIL30BAHHIO.
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8.1.4. Peregcpauns CMOJIEL
[To okoHuanuy paboOTHl CMONY B KOJOHKE NpoMbiBaioT 200 cm® 1 H

HNO; co ckopoctsio 1 cM’/MuH, 3aTeM AHCTIUIMpOBaHHOIt Bomoit no pH
npoMeiBHOTO pactBopa 4—5 v 100 eM’ 2 11 HCI co ckopocThio 1 e /MuH.

IIpumcuanus.

1. Henp3s nonyckars HanM4yue BO3AYIIHEIX My3pIpel B €J10€ CMOABI (YAANUTh HX
MOJCHO CIIErKa MOCTYKHBAA 110 KOJIOHKE).

2. Ilpn noxaye B KOJOHKY pacTBOpOB CHa4ajia HEOOX0AHMO 100aBasaTh HEOOb-
IyI0 YacTh pacTBOpa, TLIATEILHO OOMBIBAA CTEHKH KOJIOHKH. JTYy 4acThb pacTBopa
NPOMYCKAKT C 3alaHHOH CKOPOCTAIO 10 YPOBHA CMOJILI, 3aTEM TTOBTOPAIOT 3TY OIEpa-
HHIO €€ pa3 H OCTOPOXKHO BIIMBAIOT OCTaBIIHHCA PACTBOD.

8.2. Boioenernue ceunya-210 u3z 30161 nuneestx npooykmoe

8.2.1. HaBecky 30151, noNy4YeHHOH OT BCeil B3ATOH JUIst allajiu3a Impooml
(11. 7.1), MOMECTHTH B TCPMOCTOMKHII CTaKaH, BHECTH 1 CM® pacTBOpa HOCHTE-
ns ceuuia (. 7.2.5) U pacTBOPATH NMPH HarpeBasHHH B MUHUMAILHOM 00BEME
KOHLECHTPpUPOBAHHOMH COJIAHON KUCNOTEL. He pacTBOPHBMINMNICA OCTATOK 30/1B1
OTQHIBTPOBATL Yepe3 QHILTP «CHHAA JIEHTa», NOACYIINTH o1 MHGpaKkpac-

O J1JaMIIO#, NNOBTOPHO O30JHMTH B Mydesic U pacTBOPUTHL B KOHICHTPHPO-
BAaHHOH coJigHOM kuciiore. Bo u3bexaHHUC pasnOXeHHS KHUCIOTHL 110 Mepe

H3MEHEHHUS 00beMa IPH HarpeBaHHu B IIPOOY NCPHOJAMYECKH AOJIHBATE AHC-
TWUIMPOBAHHYIO BOAY. ECIM nocne noBTropHOro 030Jenusi He pacTBOPHUB-
IIHHICA OCTATOK COCTABJIACT 3HAYHUTENIBHYIO YACTh HABECCKHU (YTO HAOIIONAETCA
HHOIAA IIPpH PACTBOPCHHUHM IMPOAYKTOB >KHBOTHOI'0 INPOHCXOXKACHMA), JOO030-
JIEHNE IOBTOPHUTE €LIE pa3.

He pacTsopuBIIHiiCs OCTATOK OPOMBITE BOAOH M OTOpoCUTH. DHAbTpa-
TBl M IPOMEBIBHBIC BOBI OOLEAUMHUTE H pa3BecTH Boaoit 1o 2 H no HCL /s
npoBepxu HopMansHocTH 0,1 cM’ pacTBOpa IIOMECTHThL B KOHHYECKYIO KONGY
Ha 25 cM’, pa36asuts 10 cM’ muCTHAMIPOBaHHOI BOALI H THTPOBATH B IPH-
CYTCTBHM MUHAUKaTOpa METHIOBOro opamxkenoro 0,2 H pactsopom NaOH.
[Ip1 HEOOXOAUMOCTH KHCIOTHOCTh KOPPEKTHPYIOT.

8.2.2. O6beauneHNEIE PUALTPAT H NPOMBIBHEIC BOJBI PONYCTHTH YCPE3
KOJNIOHKY, 3anoJHeHHy10 cMonoi 23-1011, co ckopocTeio 1 cM™/MUH, CMOTY
mpoMEeITE 100 cm® 1 u HCI ¢ Toii ke CKOPOCTEIO.

IIpu 3TOM CBHHEL OCAXKIACTCA HA CMOJIE, B (PUILTPAT YXOJAT H30TOIIBI
panud, TopHs, ypaHa ¥ OCCHOBHAsl Macca HEPAAHOAKTHBHEIX NPHMECEH, B T. Y.
AKENE30, Kanni, Kaapuuil H T. I1. 1IpH HEoOXOAHMOCTH onpeacneHHd B JTOi
npobe panua-226 GMWIBTparT U NPOMBIBHBIC BOAbLl 00BEIUHUTL U OCTABHUTh

JAUIA TTOCJICAYHOIICTO aHAJTH34.
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8. 2 3. CBuHel aecopOupoBath CO CMOINBI, MPOIYCKad dYepe3 KOJOHKY
100 c'v.[ 0,01 1 HCI co ckopoctsio 0,5 cm’/Mun. Jecopbat ynaputh o 10—
15 c™’ HeH’[‘paﬂHSOBaTL 10 %-Mm ammuakoMm no pH 1,5, Harpets 1 K ropsayemy
PacTBOpPY NPHIHTE 5 cM” Gydeproro pacmopa (npu aToM pH pacrBopa non-
keH OBITh Ha yposre 4,0—4,5) u 10 cm® 10 %-ro pacTopa GMXpOMaTa Ha-
TPHA WM aMMOHBS J/I OCAXASHHSA XpoMaTa cBHHIA. Harpesaror Ha BOJASIHOM
OaHe B TeueHue 1 4, nepuoanuecky nodasnsa B mpoody 1o 1 Kamue yKCyCHYIo
KACNOTY U NonIuBag B 0aHo BoAy A0 MOCTOSHHOTO YPOBHSL.

8.2.4. Ocanok xpoMara CBUHIIA NMEPEHECTH B LICHTPHPYKHYIO IpoOHp-
KY, OTUEHTPH(QYIrHPOBATh, MPOMBITE OCANOK TPH pa3a AUCTIWIIMPOBAHHOM
BOJIOH, TPH pa3a 3THIOBBIM CIHPTOM o 10 cM’® M IEepeHecTH CIHPTOM Ha
B3BELUCHHYIO MHILIEHb, MHINICHD BHICYIIUTH, B3BECUTEH IJ19 ONPEACICHUS BEI-
X0/ia 110 HOCHTENIIO U OCTABUTHL B IKCHKATOpE I HAKOIUIEHUS BUCMYTa-210
Ha 30 cyr. ['eoMeTpudecKre napaMeTphl NMPUroTOBJACHHOrO npemnapara (aua-
METp MMILEHH, TOTUIMHA CJIOA HCCAEAYyEeMOro Ipenapara, MI/CM’) JODKHEI
OLITH HACHTHYHE] TEOMETPUU FTAIOHHOTO ofpasna (rpunox. 1).

8.2.5. Ilepen npoBesicHUEM CEpUM H3MEPEHHHM H 1OCIIE NMPUIOTOBIECHUA
HOBBIX PEAKTHUBOB HNPOBOAST «XOJOCTHIE ONBITHI» 1A IOJIYUEHHSA (POHOBBIX
HCTOYHHKOB AN YCTAHOBKH THna YM® ¢ neinbio OIIpe,IIEJIeHHﬂ MeTo,que-
ckoro ¢oHa peakTuBoB. B crakan BMecTuMoctsio 100 cM® Hanusator 50 cm’
2 M consHoii KMCTOTH, BHOCAT 1 cM’ HOCHTENS CBHHIA, NPOBOAAT OMEPALMM
o m.n. 8.2.2—8.2 4.

H3mMepenne ¢oHOBOTO o0pa3ma ans onpeAcIcHHS MeTOJHYECKOro ¢oHa
[PY H3MEPEHUH CUETHBIX IIpernaparoB ¢BUHUa-210 npoBoadar no m. 9 MeToau-
KU BBINOJHEHHA U3MEPECHUHN,

Eciu sHaueHHe Ny o6p. — Ny yem < Nywy ¥ HAXOAWTCH HA YPOBHE OLIHOKH
H3MEpPEHNs, TO 3TO 3HAYECHHE HE YUHTHIBAIOT M OPU pacyeTre aKTHBHOCTHU
CBHHIA-210 NMPHHMMAIOT CpefHee 3HAYCHHUE Ny yom. ECIH 3HAYCHHE Ny o5 —

Np yem. > Ny, TO XOJIOCTOH ONBIT NOBTOPSIIOT U B Ka4ECTBE (POHOBOIC 3HAYE-
HHUA UCIIONB3YIOT CPEeHES 3HAYCHHUE Ny opp.

9. IIpoBenennce H3MepcHNs BbiieJIeHHOTO npenapara Bucmyra-210

Hccnegyemelnt nipenapar cBumHua-210«>Bucmyra-210 noMecTurs B M3-
MEPUTEIBHYIO KaMCPy YCTAHOBKM H OPHEHTHPOBOYHO OLEHUTH CKOPOCTE
cyeTa npodwl OuH pa3 3a 1—2 MuH (N). 3abuxcupoBars BpeMs HA4ana H3-

Mepelius.
Bpemsa unsmepenus ucciaenyeMoro oOpasua (#) mpodsl Ui 1OBEPHTEND-

HOM BeposTHOCTH P = 0,95 onpenenuts no hopmyne:
=4 100° - (N +2N_,4)/(s* - N*), c, Tme (2)

16



MYK 4.3.2502—09

4 — K03 GUIHMEHT NpU J0BEPUTENBHON BepoaTHOCTH P = 0,95;

100 — xodppuuueHT 119 BHIpaKEHUS OTHOCHTEIBHOH ClyvaiiHo# no-
I'PEIHOCTH (S), %;

N — npeaBapUTenslio U3MEPEHHOE YHCIEHHOE 3HAYCHHE CKOPOCTH CYETa
OT H3MepeHHoro obpasua (6e3 (ona), ¢ ';

§ — OTHOCHTENBbHAA CIy4yalHas NOTPeHIHOCTL M3MEPEeHUs! MmpoObl npu
P = 0,95 no pesynpraram arrecTanui METOOHKH, %b;

N_.4. — CpeiiHee 3HaueHne CKopocTH cueta Gona, ¢, N, g = X Ny, /n

CKopocTh cyera OT HecneryeMoi npoOnl (N,,) 3a BpeMs f U3MEPUTD HE
MEHCE JBYX pa3. PaccuMraTh CPEAHIOK CKOPOCTh cuera Mpolsul (N,.p) 1O

dopMmye:
Nrp. np. 2 (Nf.np. - N,i,)/l'l, IAC (3)

N: . — CKOPOCTD C4€Ta NPOGH ¢ GoHOM, C';
N,, — CKOPOCTb cyeTa (JOHA YCTAHOBKH, C ™ ;

n — Y¥CJI0 U3MEPEHHH.
10. O6padoTka pe3yabTaToB U3MEpEeHust BHCMYTa-210

YaeapHy10 aktuBHOCTH (A) cBunH1a-210 (no Bucmyrty-210) B nuesnix
IIPOAYKTAX pPacCUUTHIBAIOT NO popmye:

A =N, /(P, -a - F), bBx/kr, tne (4)

N_, np. — CPEQIHASL CKOPOCTH CYETA TPOOKL, ¢

P, — Bcc 11po0OBI B3TOH HA aHaJIM3, KT

a — NNonpaBKa Ha XUMHYCCKHH BBIXO]] CBHHIa-210;

F — 4yBCTBHTEJILHOCTh YCTAHOBKH (110 CBHAETENLCTBY 00 arrectaumu CH).

Ecnyn Hy>XHO NOJyulTs pe3yibTar paHee, yeM uepes 30 cyr., To npena-
paT H3MepAIOT 4epe3 4 CyT. 110CJI€ HaHECEHI XpoMarTa (BpeMsa, HeoOX0aHMoe
JUI1 pacriaja KOPOTKOXKHUBYIIHX HW30TOIOB CBHHIA-212, ceuHna-211) u emye
2——3 pa3za B Teyenue 10 cyt. CineayeTt ydecTb, UTO 0Ca0K COAEPKUT HEKOTO-
poe KosMuecTBO BHCMYTa-210 1 €ro akTHBHOCTh Cpa3y II0C/E BLIAEHCHUS HE

paBHa HYJIIO.
B >ToM ciyyae yaelnbHYIO aKTHBHOCTH CBHHIA-210 (A) BEIMHCIAIOT 1O

gopmye:
A =At—~(A4, - ))/f>, bx/kr, rae (5)

A; — xoHuleHTpauys BucMyTa-210 B MOMEHT NepBoro usmepcHHsa (BHI-
YHCIIAIOT 110 (popMyiie (4);
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A, — KoHleHTpauusa BUCMyTa-210 B MOMeHT J1:000ro u3 nociaeayronux
U3MepeHHil (BEIYUCIAIOT 1o dopMmyne (4));

f1 — koahduuuenT, yunreBarommii pacnaa BucMyta-210 or MmoMmeHTa
BBEIJICSICHHUS IO MOMEHTA H3MEpEHHA lpenapara (IpUiox. 3);

/> — KOOQOHIUHMEHT, YYUTEIBAIOIIMI HakoruieHHe BHCMYTa-210 or Mo-
MEHTA BRIJCIEHU JIO MOMEHTA H3MEPEHHS npenapata (HprwIox. 3).

11. O¢dopmieHne pe3yLTATOB H3MEPEHHSI
Pesynsrar naMepenns (A) KOKEH ObITh NPEACTABIICH B BHJE:

Ax A (P=0,95), roe

A = 0,01 A (4 — akTuBHOCTH CBHHIIR-210 B npo0de), 3HaueHUs J NpHBE-
JeHsl B Ta0. J.1.

HonycriMo pe3yabTaT H3MEpEeHHs B JOKYMEHTAX, BHIABAEMEIX Jabopa-
TOpUEH, Npe/cTaBisaTh B Bune: A £ A,, (P =0,95), npu ycnosuu A, < A, rae

a — pEe3yNbTaT U3MEPEHUs, [IOJYYECHHBIM B COOTBETCTBHH C IPONHCHIO
HACTOSALICH METOOHKH;

+ A, — 3HaYEHUE XApaKTCPUCTHKH TTOrpeuIiOCTH PEe3yNLTaTOB H3MeEpe-
HUH, YCTAHOBJICHHCE NPH peau3aliiil METOOUKH B 1a00paTopuM U obecrie-
YHUBAEMOE KOHTPOJIEM CTAOMIBHOCTH PE3YIbTATOB U3MEPEHHM.

12. KoHTpoJb KayecTBa pe3ylibTaTOB H3IMECPEHHH NPH
peaIn3aiuH METOZHKH B J1a00paTopuu

12.1. KoHTpoas Ka4yecTBa pe3yJbTaTOB U3MEPEHHNH MIPH peallU3aliM Me-
TOAUKY B 1aDOpaTOPHHU NPENYyCMATPHBACT:

® KOHTPOJb HCIOJHUTENEM NPOLEAYpPhbl BBIINOIHEHHS H3MEpEeHHH (HA
OCHOBE OLCHKHU IOTPEIIHOCTH NPH peain3allii OTACIBHO B3ATOH KOHTPOJIb-
HOU NpOoLEaYphl);

® KOHTPOJIb CTaOMILHOCTH PE3YILTATOB H3MEPEHUA (Ha OCHOBE KOHTPO-
s CTaOMNBHOCTH CPEOHEKBAAPATHUCCKOrO0 OTKIOHEHHS BHYTpHaboparop-
HOH IPCUU3UOHHOCTH, NTOTPEIIHOCTH).

12.2. Anroput™M KOHTPOJS NPOUESAYPHl BBINOJIHEHUS W3MEPEHHH C HC-
N0JIL30BaHHEM 00pa3lOB UM KOHTPOIA (aTTECTOBAHHBIX CMECEi).

12.2.1. KoHTpons MCTIONHUTENEM NPOUEAYPH! BHIIOIHEHUA H3IMCPEHHH
NPOBOLAT IIyTEM CPABHECHMS PpPe3yJbTaTa OTACABHO B3STOH KOHTPOJIEHOH
npouenypsl (K,) ¢ Hopmarusom kouTpos (K).

12.2.2. PesynsTaT KOBTPOJBHOW mnpoueayps!l (Ki) pacCUMTEHIBAIOT MO

dopmyie:
K.=|X-C]|, rne
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X — pe3yJbTaT KOHTPOJIBHOTO U3MEPEHUS aKTHBHOCTH CBUHIA-210 B 00-
pasue s KOHTPOJIA;

C — aTTecTOBaHHOE 3HAYCHHE 00pa3ia A/ KOHTPOJIA.

12.2.3. Hopmarus xouTponsa K paccdMTEIBaIOT 1O (hopMmye:

K=A,rne

A, — 3HAYCHHEC XapAKTEPUCTHKH MOrPEUIHOCTH pe3yaAbTaTOB H3MECPEHHIA,
YCTAHOBIIEHHOE B Ja0OpaTOpHU NIPHU pean3alud METOAMKH, COOTBETCTBYIO-
€€ aTTECTOBAHHOMY 3HAYCHHIO o0pasua ajas kourpons, A, = 0,01 6,C.

3HauyeHns A, yCTaHOBJIEHBI B 1aDOpaTOpUH.

12.2.4. Ka4eCTBO KOHTPOJBHOM NpOUEAYPH OPH3HAIOT YAOBICTBOPH-

TCJILHRIM IIPH BeINOJHEeHHH yeioBua K, < K (1).

ITpn HepbimonHednn ycnoBus (1) sxcnepument nosTopsaroT. [Ipu no-
BTOPHOM HEBBINOJHEHNH YCA0BHA (1) BBUICHAIT NpUYHIL], NTPUBOJSIIHNE K
HEYAO0BNETBOPUTCIBHBIM PE3YILTATAM.

12.2.5. IlepnoguyHOCT, KOHTPOJA MCIOIHUTENEM NPOUEAYPbhl BHIIOJI-
HEHUA U3MEPEHHH, a TAKKE PCANN3yEMBbIC NPOLIEAYPH KOHTPOJA ¢TabIIBHO-
CTH PE3YNLTATOB BBINTOJHACMBIX H3MEPCHMH PErJIAMEHTUPYIOT B PyKoBOI-
CTBE 110 Ka4eCTBY JJabopaTopuu.
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Mpunoxexue 1
(nHdopmauuoHHoe)

MeToauka npuroToBJ/IeHUs ATTECTOBAHHOI0 pacTBopa
ceyHNa-210— BHcmyTa-210

1. Haznayenue H 00J12CTH NPpUMEHEHNA METOAHKH

MeTroauKa yCTAHABIUBACT NMPUTOTOBACHME U3 ATTECTOBAHHOIC 00pas-
OBOro pamnoakTusHoro pacteopa (OPP) *°Ra uu *'’Pbe*'’Bi obpazua
akTMBHOCTH ' 'Pb—"'"Bi ¢ ynenrHoii akTMBHOCTEIO B Ananazone 5—10 Bk,
NpCAHA3HAUEHHOr0 I ONPEACACHHS YYBCTBUTEILHOCTH HU3KO(OHOBEIX
Oeta-paanomerpos. OOpa3usl AKTUBHOCTH MOFYT HCHONB30BATHCA ST KOH-
TPOJIsI TOYHOCTH BBHIOJHCHUS H3MEPEHUH MO MWCHOJB3YEMOH METOILUKE
«CBuHeu-210. OnpenencHue yACIALHOH aKTHBHOCTH B THLIEBEIX NPOAYK-

Tax».
2. MerpoJioruueckast XapakTepiucTHKa

ATTECTOBAHHOC 3HAYCHHE — YACIbHAA AaKTHBHOCTL B JHUAIIAQ30HC

5—10 bk.
3. Benomoraresinnoe 000pya0BaHHE, PEAKTHBLL H MATEPHAJIbI
Cpedcmea usrmepenus

Kon6u1 mepusie BMectumocThio 1 000 cm’,

25 car’ 2-100-2 I'OCT 1770—74Y

[Tunetku 1,0 oM’ I"OCT 29227—91
Peaxmuesui

A30THAA KNCJIOTA TY 6-09-4676—78

4. IIpoueaypa npuroToBJICHHS

[IpuroropiieHHe BOAHOTO pacTBopa | H a30THOH KHCIOTHL: 63 CM’ KOH-
LICHTPUPOBAHHOH a30THOM KHCJIOTHI pa30aBngioT AUCTHIUIMPOBAHHON BOAOMH

B MepHOii Koube 1o 1 000 cM’.
JUist mpuroTtosnenus odpasna aKTHBHOCTH HMCIIONB3YETCs 00pa3noOBLIil

paanoakTuBHeIi pactBop (OPP) 2-ro paspana, ¢ yaensHOH MaccoBOH aKTHB-
Hoctbio 1,22 + 10° Br/r, Macca pacteopa (5 + 0,5) r, pH = 1 no HNO;. Io-
IPEWIHOCTD ONpeASHeHU YACIBHOW MacCOBOM aKkTHBHOCTH 5 % 1ipu P = 0,9).
IMunetkoii BHocaT 0,1 cM® (Mmm 0,2 cM’) 06pa3LoBOro pafroaKTHBHOIO pac-
TBOpPa B MEPHYI0 Konby o6seMoM 25 cM°, B KOTOPYIO NPEaBapUTENLHO BHE-
ceHo 10 cm™ 1 1 HNOs, B30anTeIBalOT pacTBOp B IOBOJAT OOBEM pacTBOpa 10
MeTkH Ha konbe 1 1 HNO;.
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5. XapaKTepHCTHKA NOrPeIHoCTH

XapakTCpUCTHKA IIOTPEITHOCTH YHENBHOM MacCOBOH aKTHBHOCTH

OPP(A)) — 5 % c BeposTHocTRIO 0,95.
XapakTepuCTHKa IIOTPEHIHOCTH  BMECTHMOCTH KojaOsl  00BEMOM

25 cM(A2) — 0,2 M1 — 0,8 %.

XapakTepucTHka NOrpelHocTd o0bheMa numeTkn Ha | oM (A;) -
0,01 Mn-1 %.

3HAUCHUE MNOTPEMHOCTH ATTECTOBAHIIOr0 pacTBOpa € BEPOATHOCTBIO
0,95 paccuuTeIBaOT 110 HOpMYyJIe:

A=\/Z,2'+A§ +A2 =452 +0,82+1% =5,2%.
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[Mpunoxexne 2
(nHcbopmaUnoHHoe)

Meroanka NpUroToBJAeHHs M3 aTTECTOBAHHOI0 00pPa3NoBOre
paauoakTuBHore pacrsopa (OPP) pannn-226 uau cBunua-210
o0pa3ua akTHBHOCTH ¢cBUHUA-210 B TBepaoTEALIOM
PaauoOMeTPHYECKOM HCTOUHHKE OeTa-H3ay4yenus

1. Haznauenne v 00J1aCThL NpMeEHenun

MeTtoauka persiaMeHTHpYeT NPUroTOBJICHKE W3 aTTECTOBAHHOrO 00pas-
LIOBOr0 pagHOaKTHBHOrO pacTBopa pagni-226 (ceunua-210) obpasia akrus-
HOCTH CBHHL@A-210 B TBCpAOTEIFHOM paJHOMETPHYECKOM HMCTOYHHMKE OeTa-
M3Iy4CHIS, NpeaHa3sHaueHHOro M METPOJIOrHYCCKOro obecrnevyeHus KOH-
TPOJIA KQ4eCTBA M3MEPEHUI HU3IKO(POHOBEIX OeTa-PaHOMETPOB.

OO0pa3supl AKTHBHOCTH HCNOIB3YIOTCA ISl NCPUOAHYECKOH IPayHPOBKH
OeTa-paaMOMETpPOB, T. €. NPOBEPKHA HX YYBCTBHTCIBHOCTH, M JUtd Oolpeneiie-
HHST METPOJIOTHUECKUX XapaKTEPUCTUK UCNIONL3yeMEIX MBHU.

OOpa3ipl akTUBHOCTH MOTYT HCHOJL30BATHCS A KOHTPOJI TOUHOCTH
BHINOHCHHUS H3Mepennid no MYK «Csuneu-210. Onpenenenne yaeapHOA
AKTUBHOCTH B NMUILEBLIX IIPOAYKTAX.

2. MeTpoaorauecKie XapakTepuCcTHKH

ATTECTOBAHHOE 3HAYECHHNE — aKTHUBHOCTE B auarazone 5S—10 bk.

Jlng npuroroBaeHus oOpasua akTHBHOCTH CBHHUA-210 Hcnoas3oBancs
aTTECTOBaHHBIN oOpa3sel panua-226 ¢ koHieHTpauueH 1,441 - 10~ r/r **°Ra,
Macca pacTeopa 35,3628 r.

O6was akruBHocTh A°Ra = 7,728 - 10°r = 286.,0 Bk, mata usrorosie-

Hus Mapt 1988 r.
AxTHBHOCTB “'’Pb ONpEACTISCTCA PpaCUETHBIM MYTEM MO POpMYJIe:

A*'"Pb = A**Ra (1-e™), rne

A*'%Pb — akTuBHOCTS JOo4EpPHEro cBHHUA-210 nipH BpeMeHH HaKOIUICHUS
t, bx:

A***Ra — aKTUBHOCTb 3TTECTOBAHHOTO obpazua paaus-226, bx;

t — BpeMsa HakoIuienus *''Pb, roxs:;

T — nepuos nonypacnaza > Pb, 22,3 ner;

A — nocrosiHHas pacnana, 0,693/T.

Jist nannoro ciydvas (Ha Mapt 2003 r.) BpeMs HaKoIJICHHS CBHHIA-210 —
15 ner.

t/T=0,67 u 1-e™=0,374 [8].

A*"Pb = 286,0 B (a6, y - 0,374 = 106,9 Bk
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Iorpemnocts onpeaeneHusa yaeJbHOH MaccoBOM akTHBHOCTH S Y% nipH
P = 0,9).
3. Cpeacrsa n3mepenHs, BCIOMOraTe/ILHbIE YCTPOHCTBA,
PEAKTHBBI H MATEPHAJIBI

3.1. Cpeocmea uzmepenus

Ycranoska ¢ MaieiM pornom YMOD-1500 TV 25-11-162—68
¥YcranoBka ¢ MUibIM GoHoM YM®D-2000 [l'ocpeectp Ne 16294—97
Kon6s1 Mepusie BMecTHMOCTBIO 100 oM’ OCT 1770—74
[unerxn 1,0; 5,0 ™’ F'OCT 29277—91

3.2. Benomozamenbsvnibie yempoiicmea

Kononku xpomarorpapuuecKue CTeKITHHEBIE
C KpaHoM (MpIJIIOK. S).
CTakaHbl TEPMOCTOHKHE BMECTUMOCTBIO

100, 200 cm ['OCT 25336—82
Bopoxku auamerpoMm 10,15 cm ['OCT 25336—82
CTexIaHHble KaneJsHHIB! 00beMoM 50 M’ I'OCT 25336—82
CrewisHHbIE NATOYKH JIHHOH 30 cMm I'OCT 25336—82E

3.3. Peakmuebt u mamepuaist
KucnoTta a3oTHasd KoHUEeHTpHpOBaHHad, 414,

IUIOTHOCTB 1,39 I'OCT 4461—77
Kucnora conanad KOHUEHTpHPOBaHHaA,

yaa, INIOTHOCTH 1,17 I'OCT 3118—77
Kucnora yxcycHas JeasiHas ['OCT 61—75
Harpnii yKCyCHOKUCBIH, 3-BOAHbIH, Y412 I'oCT 199—78
AMMHaK BOJHBIH, Y14 ['OCT 3760—-79
AMMOHMH (HATPUM) JBYXPOMOBOKHCIIBIH, Y14 ['OCT 3763—76
CauHel a30THOKUCIBIH, 4ha ['OCT 4236—77
CoupT 3THNOBBIA PCKTH(HKAT I'OCT 18300—387
Boaa qucTHinpoBanHas ['OCT 6709—79
MeTunoBsli OpaHXeBbIH, HHAHKATOD I'OCT 10816
Cwmona noHoodoMenuasa, aHuoHUT I [3-1011 I'OCT 20301—74

4. IIponieaypa npuroToBJIcHNs 00pa3a aKTHBHOCTH

OO0pa3noBblii pacTBOp NMONHOCTBHIO MEPEHOCAT B MEPHYIO KOJIOY o0Be-
mMom 100 cM’, B KoTOpyIO npeaBapurenbio BHeceHo S0 cm’ 2 H HCI, amnyny
HECKO/IBKO pa3 cnonackuBatoT 2 H HCI, pactsoprr o6beauuA0T, nepeMenin-
BAIOT ¥ A0oBOAAT 06BheM 10 100 e’ 2 1 HCL.
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B crakan BMectuMOcThio 100 oM’ HamusaroT 30 cM” 2 H CONAHOI KHCIIO-
TH, BHOCAT | CM° HOCHTENS CBHHIA, ATMKBOTY 00pa3LOBOTO PA/MOAKTHRHOTO
pactBopa (OPP) panusa-226 ¢ oO1ueit akTuBHOCTRIO ¢BUHNA-210 — 5—10 bk u
NpOBOAAT NMPUTOTOBJCHHE oOpasna aKkTUBHOCTH CBHHUA-210 B TBEpAOTENL-
HOM PaAMOMETPHYECCKOM UCTOYHHKE B COOTBETCTBHH C m.IL. 8.2.2—8.2.4 naH-

HeIX MVYK.
Brinenennsiii npenapar ¢BUHUA-210 OCTaBIAIOT B 3KCHUKATOPE IS HA-

KoIieHua BcmMyTa-210 Ha 30 cyT.
PaanoMerprHueckoe M3MEpEHHE BBUICICHHOIO mnpenapara cBuHua-210

(BcMyTa-2 10) mpoussoguTcs o 0. 9 JaHHOH METOIMKH.
S. OOpaboTka pe3yabTaTOB M3MepeHus BHeMYTa-210
YHyBCTBUTENBEHOCTS YCTAHOBKH (F) paccuuTrIBaIoOT 1o popMmyie:
F=Nguwl(A-a) roe

A — aKTMBHOCTH CBMHIIA-210 B aTTECTOBAaHHOM PACTBOPE, BHECEHHAA B
npo0y, bk;

Nep np. — CpEAHSIA CKOPOCTE CYeTa NPOoOHI, c'l;

g — IOIPABKA HA XMMHUYCCKUH BBIXO, CBUHIG, O,
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[Tpunoxexve 3
(cnpaBo4Hoe)

Tabsauna nakonaenns (pacnaga) sucmyra-210. Ty, -5 cyr.

3Ha4YCHUE NONPABKH
Ha HaKOILICHHE

3HaYeHHE MOIIPABKU
Ha pacnaj

3 0,65
A 0,58

5 0,50 0,50

6 0,58 0,42

7 0,62 0,38

g 0,67 0,33

9 0,71 0,29

10 0,75 0,25 '
11 0,78 022
12 0,81 0,19

13 0,83 o 0,17

14 0,85 0,15

15 0,87 0,13

16 0,89 0,11 |
17 0,90 "~ 0,10 |
18 0,91 0,09

19 0,92

20 0,93

21 0,94

22 0,95

23 0,96 0,04

24 0,96 0,04 ‘
25 0,97 0,03

30 1,0 _ |
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fpynoxexwve 4
(cnpaBoyHoe)
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[MMpunoxenune 5
(oBasaTenvHoe)

KoHcTpykuust HOHOOOMEHHOM KOJOHKH

U

150

330

] — KOJIOHKA CTeKJISAHHAA, 2 — cMOJ1a MOHOOOMEHHAA,

3 — BOJIOKHO JJaBCAHOBOE, 4 — KpaH CTEKIAHHAIA
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