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CuncoK COKpAmenyil, IPUHATHIX B HACTOAMIAX
METOMMYECKHX PEKOMEHIANMSX

HKIAP OOH — HayyHEI1 KOMUTET IO BEACTBUIO aTOMHOM paiu-
aIVY TIPY OPTaHM3aliy O0BEIMHEHHBIX HALIA
BO3 — BceMupHast opraHu3aliys 34paBOOXPaHEHNS
VB — ypoBeHb BMEIIATEILCTBA
CB. — CBBUIE
I. — TYHKT
YMQ - ycranoeka ManodoHOBas
Oo-u3TyYaomme — arb(a-usnygaonmye
B-uanyqaromue — GeTa-HATydaloNIme
OTH. €I, — OTHOCHUTEILHBIC ¢IITHUIILI
OCK — obpasel; cpaBHEHUS KOHTPOMBHELA
X4 ~ XUMHYECKHU GHCTBIN
9Aa — YUCTRIA U aHAI3a
AIIP — nodepHue NpomyKThl pacnana
MBU — MeTonuka BEIIOJHEHASI U3MEPEHU
H]l — nopMaTUBHEI! JOKYMEHT
KY — xoHTpONbHEBIM YPOBEHD
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VTBEPXJIAIO
PykosozuTens @enepaibHoit CIryx6nl
TI0 Han30py B cdepe 3amTH IIpas
noTpebuTenelt ¥ GIaronoNyyMs yenosexa,
I'naBHEI rocy{apCTBEHHEBIN CaHUTapHEIR Bpay
Poccniickoit Meaepaimm

I'. . OpuineHko

9 wionst 2012 .
JlaTa BBeJeHNSI: ¢ MOMEHTA YTBEPXIECHNUS

2.6.]. MOHN3WPVIOILEE U3JIYYEHHE.
PAIVMAIIMIOHHAS BE3OIIACHOCTD

Pagyanyonnblii KOHTPOJIb IATHEBOH BO/IbI
MeTO/IaMM PAJHOXMMHIECKOTO aHAIN3A

MeTtoauueckue pexoMeHIAAN
MP 2.6.1.0064—12

1. O6aacTs HpUMEReHUs

1.1. Hacrosiiie MeTOIMYECKNE DPEKOMEHIAalHMK (Hanee — pPeKo-
MEHIAIMI) PacIPOCTPAHAIOTCS Ha MOPSANOK NPUTOTORICHHSA CYETHEBIX
006pa3LIoB U OIpeleicHUs YIEIbHOU cyMMapHO# anbda- u 6etTa-ak-
TUBHOCTY ¥ YIEJBHOW aXTHBHOCTH OCHOBHBIX J03000pasylommx pa-
JUOHYKJIMAOB B TIMTHEBOM BOXE M BHITOJHEHHWE KOHTDOJSI KaJecTBa
TIUTHEBOY BOABI MO ITOKA3ATENSIM paguallMOHHONK 6€30I1aCHOCTH.

1.2. OcHOBHOH 11eTBI0 peKOMEHTAIMH SABJITETCS 06eceYeHUE ¢~
HBIX TIOXOXO0B IIPY BHIIIOTHEHN N aHAM30B YIeJIbHON CyMMapHO# anb-
¢a- n GeTa-aKTUBHOCTH, a TalCKe PaIMOHYKITUIHOTO COCTaBa U YIelb-
HOM aKTHBHOCTM OCHOBHEBIX ITPUPOIHBIX (MCKITIOUast 22Rn) M TEXHOTEH-
HBIX PAIHOHYKIIMIOB B BOXC.

1.3. Hacrosiiupe peKOMEHIAUMK IIPEIHA3SHAYECHE! VIS OpPIaHOB U
oprarusanmit Pocriorpe6Han3opa B cyosekrax Poccuiickoit ®enepa-
MK, OCYIIECTBILTIONIMX KOHTPOIb ¥ CaHUTAPHO-IIUIEMHUOTIOTIIEC-
KYIO OLIEHKY ITUTHEBOM BOIHI ITO TIOXA3aTe/ISIM paaralliOHHOM Ge3omac-
HOCTH, a TaKXe U1l aKKPeIUTOBAHHBIX B YCTAHOBJISHHOM TIOpPSAKE Ha
MPaBO NPOBEICHUSI COOTBETCTBYIOLIMX U3MEPEHUHM JabopaTopyii pagu-~
AIMOHHOIO KOHTPOJIS ¥ OPraHu3alMif, 06eCe rBaloIyX LIEHTPaIu30-
BaHHOE BOJOCHAOXeHME HACEIEHWUS P IIPOBEACHNH IIPOM3BOICTBEH-
HOTO paJMallMOHHOTO KOHTPOJIA.
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2. HopMaTHBHBIE CCHUIKH

2.1. Oenepanbuniii 3akoH 0T 9.01.96 Ne 3-03 «O paguarmoHHOM
6e30MaCHOCTH HaCCICHYIST»,

2.2. Qegepainbubni 3axoH ot 30.03.99 Ne 52-®3 «O caumrapHO-
SMHIEMMOJIOTAYSCKOM ONATOTIONYYMY HACCTCHMS».

2.3. CaulIuH 2.6.1.2523—09 «HopMsI pamwanmoHHoM Ge3omac-
"octy (HPB-99/2009)».

2.4. CIT 2.6.1.2612—10 «OcHOBHBIC CAHUTAPHBIE IIpaBIIIa 0GeCIIe-
qeHus1 paguarmonHoi 6ezonacrocti (OCIIOPB-99/2010)».

2.5.CanlluH 2.6.1.2800—10 «I'mrumeHmgeckue TpeOGOBaHUA II0
OTPaHMYECHUIO OBIYIEH NS HACETEHHMS 33 CYET PUPOIHEIX MCTOTHUKOB
HMOHU3UPYIOIIETO NATYyUCHUSA».

2.6, MV 2.6.1.1981—05. «PagnaltdOHHEIA KOHTPOIbL ¥ IHTHESHU-
gecKasl OLIEHKA MCTOYHUKOB IMUTHEBOTO BOTOCHAOXKEHMS U TIUTHEBOM
BOIEL IO TI0Ka3aTeNIAM pagualMoHHo# Ge3onacHocTr. OIITMMM3AITIL
3aIIUTHBIX MEPONPUATUA MICTOYHMKOB ITMTHEBOTO BOXOCHAOXEHMS C
MOBHIINEHHEIM COREPXAHNEM PAIVOHYKIIMTOB».

2.7. MY 2.6.1.2719—10 «U3menenue 1 x MY 2.6.1.1981—05 «Pa-
IAXVOHHBIA KOHTPONb ¥ THTHEHUYecKast OIIEHKA UCTOYHMKOB ITHThe-
BOT'O BOZOCHAOXEHUA ¥ ITUTHEBOM BOILI ITO TIOKA3aTeNIAM PaTualoH~
Holt 6e3onacHocTY. ONTUMHA3ALMS 3AMUTHBIX MEPOIIPUATHM HCTOYHI -
KOB IIMTHEBOIO BOAOCHAGXKEHWA C IIOBBILIEHHBIM CONEPXaHHEM
PaIMOHYKIHIOB.

2.8. TOCT P 51592—2000 «Boga. O6mue TpeGoBaHNs K oT6opy
npo6».

2.9. CaulluH 2.1.4.1074—01 «IInreeBas Boma. Mmrmenmaeckue
TpeGOBAHMS K Ka4ECTBY BOABI LICHTPAIM30BaHHBIX CUCTEM IIUTHEBOTO
BomocHaOxeHust. KOHTpOIb KauecTpar.

2.10. Tucsmo enepanbHo CIyX05I 10 HaX30pY B Chepe 3AIATE
npas morpebureneit w Gnaromonmygams uenoBeka ot 21.08.2006
Ne 0100/9009-06-32 «O panuanuOHHOM KOHTPOJIE 33 IUTHEBON M MU~
HepaJbsHOR BoRo».

2.11. MP 0100/13609~07~34 «OT60p ¥ IMOATrOTOBKA P0G IATHEBOMK
BOJIHI JUIst OTIPeieiICHUSL ITOKAa3aTelel palualliOHHOM 6e301acHOCTH».

2.12. TOCT P 8.594—2002 «Metponornueckoe obecrieyeHue pa-
JTNaITHOHHOTO- KOHTPOJISI».

3. Tepmusnl 4 onpeneIeHus

B nacrosieM JOKYMEHTe IIPHHSITA TEPMUHOIOIHS B COOTBETCTBUM
¢ HPB-99/2009 1 OCIIOPBH-99/2010. B momosiHeHUe K HM UCIIONb3Y-
0TCA CIEAYIOIUE TEPMUHEL:
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KouTpo/ibEbIi RCTOYHUK — DAXMOHYKITHATHEIA MCTOIHUK UOHU3H-
PYIOIIETO U3NYYEHH, IPEAHA3HAYCHHBIN VIS KJIMOPOBKY CPEACTB U3~
MepeHKuHM HOBM3UPYIONMX MIYICHMIA.

Konrpompsiii 00pasen cpaBHeHAS — DPaJVOaKTUBHBIA MCTOTHUK
UIITydEHUs1, CITYXalUH DA KaIMOGPOBKH 110 HEMY APYTMX UCTOYHHKOB
MOHU3UPYIOLIVX U3TYYeHIH, YTBEPXAEHHbIA B KA4eCTBE 06pa3IioBOIO B
YCTaHORJIEHHOM ITOPSAZKE.

Koaddummenr crsizn — k03 OUIMEHT, CBA3LBAIOIMYA AKTUBHOCTH
CHETHOTO 06pasiia Co CKOPOCTHIO CYETA MMITYJILCOB OT €TI0 MITYICHHAM.

MuBnMaTsHAS H3MepAeMas aKTHBHOCT: — A, — aKTHBHOCTB pa-
IMOHYKIMAA B CYETHOM 06pasie, IIpy M3MEPSHNH KOTOPOil Ha RaHHOMK
PanvoMeTpUYecKON YCTaHOBKE 3a BpeMs SKCITO3MLIMYM OUH 9ac OTHO-
CUTEJIbHAs CIydaitHasl (CTaTUCTUYECKAsT) IIOTPEIIHOCTD Pe3y/IbTaTa M3~
MepeHuit cocTasnger 50 % Ipy AoBepUTENbHOM BeposTHOCcTH P = 0,95,

Hocwurens — BenecTBo, KOTOpOe, GYAYIH CBI3AHO C HUUTOXHO Ma-
JLIM (MHAMKATOPHBIM) KOJIMYECTBOM JAPYTOTo BENIECTBA, IPOHOCHUT IT0-
ClienHee Yepes BeCh XMMUIECKUH win Gu3ndecKiii mpoliecc.

IlpoGa Bogpl — OIperesiecHHOE KOJIMIECTBO BOIEI, OTOOpaHHOE M3
KOHTPOJIMPYEMOTO MCTOYHHNKA B COOTBETCTBHY C IPUHATON METOIUKOK
ot6opa mpob.

Pamsomerpuueckas yCTAHOBKA — TEXHUYECKOE CPENCTBO (pajyo-
METp, CIIEKTPOMETP) I M3MEPEHWST aKTHBHOCTH (YACIBbHON aKTHB-
HOCTH) PafMOHYKIIMAOB B CIETHOM 0Opa3lic.

Cuernslif 06pa3sen — ONpeeNEHHOE KOMIECTBO BEIECTBA, IONy-
YSHHOE M3 1Po0kbl COINIACHO YCTAHOBJICHHOM METONMKE M IpeHa3Ha-
YeHHOE st U3MEPEHM €ro MapaMeTpoB Ha palMOMETPHYIECKOi ycTa-
HOBKE B COOTBETCTBMM C PeIVIaMeHTHPOBAHHON METOAMKOM BBHITONHE-
HUA VI3MEPEHUH.

CymMapHasi aKTHBHOCTb — YCJIOBHAsl aKTHBHOCTH CIETHOIO 06pa3-
U3, YMCJICHHO paBHasd aKTHMBHOCTH perlaMeHTHpOBaHHOIO o6paslia
CPaBHEHMS IIPU OJUHAKOBHIX IIOKa3aHUSX PafiOMETpa.

XvMmyeckuli BLIXOR PATHOHYKIIMIA — OTHOLICHUE KOJMYECTBA HO-
CUTENS PaIVOHYKIIA/A B U3MEPSIEMOM 00pa3sLie K KOJIMIECTBY HOCHTENS
5TOTO PaEMOHYKINIA, NoOaBNeHHOTO B Ipody.

4. O0mme NoIoREHAst

IIpupoxHEe paTMOHYKIIMALI MOXHO Pa3le/inTh Ha aBe Gombline
TPYIIIHL — NePBHYHbIE, T. €. Te, KOTOPhie 00Pa3oBaICh OHOBPEMEHHO
€0 CTaGWNBHEIM BelecTBOM 3eMiIM, ¥ KOCMOreHHbIe, KOTOPbIC 06pasy-
I0TCA IIOCTOAHHO B pe3ysbTarte SAepHBIX peakuMi Moa AeCTBHEM KOC-
MUYECKOTO H3TyIeHHsI WiTM IIOCTYIIAIOT C BHE3EMHEBIM BelecTBoM. Oye-
BMAHO, K HaCTOAIIEMY MOMEHTY B OKpYXalome cpelie NpUCYTCTBYIOT
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TOJIBKO Te IIEPBUIHEIE PATMOHYKIIMIEL, NIEPUO ITOypachana KOTOPRIX
cou3MepuM ¢ BospacToM 3emH [1].

Tp¥ epBUYHBIX parrorykmaa — 22U, #°U u **Th — sBmsmoTes po-
JOHAYATBHIKAMM €CTECTBEHHBIX PATNOaKTUBHEIX PANOB (pwiox. 1).
C TeueHreM BPEMEHM B ECTECTBEHHBIX PaIYOaKTUBHEIX DsNaX YCTaHO-
BIUIOCH BEKOBOE PaBHOBECHE — COCTOSIHUE, B KOTOPOM aKTUBHOCTH (HO
He KOJIMYeCTBA sAEP) BCEX WIEHOB Psla PABHBI MEXIy coboif. BexoBoe
PaBHOBECHE MEXNY PalMOHYKTHAAMY YCTAHABIMBACTCS B TOM ClIydae,
eclIM TEePHON TIoNypaclana MaTEepHCKOTO PalMOHYKIHAA BEIUK II0
CPaBHEHMIO ¢ IIEPUONOM IToJypaciiaga JodepHero. Ui ycTaHOBIEHUS
PaIVIOAKTUBHOTO PABHOBECHS JOCTATOYCH IIPOMEXYTOK BPEMEHH, PaB-
Hetit 10 meproaM rosypaciiafa Jo4epHEro pafMoOHYKIMAa, PasiudaHnie
TEOXUMMYECKHE TPOLECCH MOTYT IPUBOXUTE K (DPAKIIMOHUPOBAHIIO
YJIEHOB PAJIIOAKTHBHEIX PIIOB, IIOSTOMY BEKOBOE paBHOBECHE COXpa-
HSETCS TOJIBKO B CHCTEME, 3aMKHYTOM OTHOCUTENLHO MATEPHUHCKOTO 1
JOYEPHUX PJUOHYKIIMIOB.

Io manueiv HKJIAP OOH, BKiIan IUTHEBOM BOLLI B CYMMapHYIO
103y OONYIeHMS HaCeICHHs He STRIsieTcs peotIanaonM (3a UCKITIo-
YEHUMEM OTHEILHBIX PETMOHOB) M OOYC/IOBIICH, B OCHOBHOM, IIPUCYT-
CTBYIOIIIIMY B BOJIE PAAMOCHYKIMAAMY IPUPONHLIX PAXOB ypaHa v To-
pus. HauGonpmmii BK1ax B GOpMUpPOBAHUE JO3EI OOMYIeHUS 38 CUET
OTPEGIICHYS IMTHEBOM BOMIBI BHOCST M30TOIEL ypaHa (¥*U u V), pa-
ous (*Ra u #Ra), pagoH (**Rn) 1 nonouuix-210 (*°Po), B MeHBIIEH
cTeneHn — cBuHeN-210 (*°*Pb) u wzoTousl Topus (#Th, 2*Th, #2Th)
(MY 2.6.1.1981—05).

s obecnieyeHust paxyualuoHHOM GE30IIaCHOCTH NHUTLEBOTO BO-
JIOCHA0XECHWS HaceeHus Heo6xonquma uHpopManus o6 yaeJasHoMi ak-
THBHOCTH PAXOHYKIIMIOB IIPICYTCTBYIOIIMX B ITMTEEBOM Boze. B coot-
BETCTBHM ¢ pexoMeHTaiwssMu BO3 B eiiCTBYIONMX HOPMATUBHEIX IO~
KYMEHTaxX YCTAZHOBJICHBI XECTKHE TpeOOBAHUSI K COTEPXAHMIO pajlo-
HYKIMIOB M TIOPSOKY IIPOBEACHMSI pPaJMalMOHHOIO KOHTPOJIS
TIUTHEBOH BOMLI.

TIpoBeaeHue paTualtMOHHOIO KOHTPOJIS BOMBI SIBJISIETCS CIIOXHOM
3amaueif, IOCKONBKY CaMa BOHIA ABJISIETCA CIIOXHBIM OOBEKTOM DI
aHaIm3a.

B cwry upesBpyaiiHO#M BapuaGenbHOCTH PaIHOHYKIHUTHOTO COCTa~
Ba ¥ YAEIbHON aKTHBHOCTH IPUPOIHEIX PAfMOHYKIMIOB, MIHEPAIIEHO-
IO COCTaBa ¥ HAPYTHUX XapaKTepUCTHUK IIPHUPOIHEIX BOJ HEOOXOMUMO HC-
TIONB30BAHNE, 10 BO3MOXHOCTH, IIPSAMBIX PAfXOXAMIYECKUX METONIOB
OXIPEACIICHWSI CORAEPXAHWS PaTViOHYKIHIOB.

Criefyer MoMuepKHyTh, IT0 GOMBIIMHCTBO N3BECTHBIX PASAOXAMM-
YECKUX METOAVK ONpPEeXCICHUs PUPOIHBIX PaTUOHYKIMIOB IIpexyc-
MATPUBAET UX AHATH3 U3 ONHOM TIPOOHI BOAE!, U3 KOTOpo# oT0upaeTes
OTHETBHBIC ATUKBOTHBIE YacTH oT 0,5 10 2,0 KT IU1s1 onpeie/IeHUS YACITh-

9
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HOY aKTUBHOCTHM I'PYIUI M30TOIIOB OXHOTO KM ABYX 3IeMEHTOB. BMecTe
¢ TeM, wndOpMalKA, ITojydaemas W3 OFHOM NpoObl Hpu Iocke-
JIOBATEJIGHOM BRIIETICHUM U3 HEE paTiON30TONOB ypaHa, paausi, CBUHIIA
¥ TIOJIOHWMSI, 60JIee JOCTOBEpHA, OCOGEHHO YIUTHIBAsA BRICOKYIO CTEXIEHD
BapMabIIFHOCTH PaIMOHYKINIHONO COCTaBa IPUPOAHEIX Boa, Peanu-
3a1Ms STOrO IIOIXONa HYXAACTCS B CEPhe3HBIX PaEUOXUMHYESCKUX TIPO-
paboTKax IO CO3NAHUIO CXEM IIOCJHENOBATCIBHOIO pPa3felieHUsd M
HUACHTUOVKALME Pa3IUYHBIX HYKIMIOB U3 OXHOH IIpo6EI, 4T0, TOMHUMO
yKa3aHHBIX BBIIIE ITPEMMYIIECTB, ITO3BOJIAET CHEIaTh mpouecc Gonee
9KOHOMMYIHEIM — COKPAILlaeT BpEeM#A aHAIH3a, PACX0J peaKTHBOB, SHEP-
TO- U TPYHO3aTpaThL.

Hacrosumass MeTouka oOeCeYMBacT ONpelecNieHNEe CyMMapHBIX
PaIVIONIOTMYECKUX TIOKA3aTeNel BOOBI U yHXENbHOU aKTMBHOCTH IIpH-
POIHEBIX (zzsRa, mRa’ mRa, zwpo’ zmpb, szi’ mU, mU’ zszTh, mTh’ mTh,
“K) ¥ TeXHOTEeHHBIX PATMOHYKIUIOB (¥'Cs, ®Sr) U3 ofHOM NPoGEI BOIEI,
M3 KOTOPOI OTOUpAIOTCS aMKBOTHL: 1 KT — JUIst OTIpeAesIeHUs yaeNbHOHN
cymmapHo# anbpa- ¥ Gera-axTUBHOCTH, 10 xr — 1 onpeneneHus
yLeJIbHOM AKTMBHOCTH NIPUPOAHEIX PATVOHYKIIMIOB U He MeHee 4 KT —
IUTs1 oTipeiesieHus YAeNsHo# akTusHocT MCs, #S1 1 “K (4 KT Ha TeXHO-
TCHHO 3arpS3HEHHBIX TEPPUTOPUSX ¥ 20 KT IS OTIpe/ielieHUsE YASIbHOM
AKTUBHOCTH PATUOHYKINAOB Ha YpOBHE (hOHOBBIX 3HAYCHWIH).

PagualOHHbIM KOHTPOJIb BOJIBI IIPOBOIUTCS B HECKOILKO 3TAIIOB:

— OTOOp ¥ JoCTaBKa ITpo0 IS aHAIN3A;

— IpenBapuTeIbHast OLIEHKA COOTBETCTBYS IIMTLEBOH BOIK KpHTE-
PUSM pagvaliMoOHHOM O6e30macHOCTH (oNpeneneHye yAebHOM cyMMap-
HO#t anb(da- ¥ GeTa-aKTUBHOCTH);

— MCCeIOBaHUE PATMOHYKIIMAOTO COCTaBa BOIE! (TIpH MpeBHIILIC-
HMH KOHTPOJIBHOTO YPOBHS);

— OLICHKA Ka9ecTBa BOOKI IO paJlOJIOTMICCKUM IIOKA3aTeNsIM.

st nosrygeHUst JOCTOBEPHOM OLICHKM PAIOIOTHIECKUX TI0KA3a-
TeJiel BOOBI HAa KaXKIOM OTalle KOHTPOJSA HEOOXOAMMO BBHIMOJHSATH
onpenesieHHbIE TpeOOBaHMS.

Ha nepBowm 3tane, mpyu oToope pod Boas! (TIPHITOXK. 2), AOIKHEI
VICTIONL30BATBCS EMKOCTU M3 TIONMMEPHBIX MaTepMaIoB T MCKIIIoYe-
HUSA COPOLIUY MUKPOKOJIHYECTB PATHOHYKIMAOB. BaxXHo Takxke, YTo0s!
oToGpanHast Boxa 6nuta noaxkucinena (HCI) n cBoeBpeMeHHo moBep-
IJIach IIpoLenype MpoGOOATOTOBKM — CPOK XPaHEHHs IPoOH 1mepen
OTIpPEeNeNICHUEM CYMMAapHBIX IToKasaTelle¥t ¥ YICNBHEIX aKTUBHOCTEH
TIPVPOIHBIX PATUOHYKIIMAOB He HOJDKEH IPeBHIIaTh 14 ;Hel (pu He-
0OXOOVMOCTH ONpeeNICHUS YIENBHOM aKTUBHOCTH **Rn cpox xpaHe-
HVS He JOJDKEH IpeBhIwars 2 aHeir). HapynreHue yka3aHHbIX IPONENYp
MOXET TIPMBECTH X HEKOHTPOJIMPYEMBIM IOTepsIM paTquOHYKIULOB, a
3HAYMT K MCKAXCHUIO pe3yasTaToB. B akre ot6opa mpob (mpminox. 3)
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JIOJDKHA COREPXATRCS BCsA MHGbOopMaIms, HeoOXoauMas Wit MOCHTUDU-
Kal¥ UCTOTHVKA BOXOCHAOXKECHMSI.

Ha BTOpOM 3Tane u3Mepsiercs yOelIbHas cyMMapHas anbda- U
GeTa-aKTUBHOCTD BOJILI JUIST IPEABAPUTEIbHOM OLICHKU COOTBETCTBYAS
TMTEEBOM BOXBI KPUTEPHUAM PalMalMOHHOM Oe3onacHoCTH. JIist muThe-
BOI BOJBI IHON3EMHBIX UCTOYHUKOB BOXOCHAGXEHUsA OXHOBPEMEHHO €
M3MEPEHMEM YeAbHOM anbda~ 1 6eTa-aKTUBHOCTH TpeOyeTCo OIpese-
JIATH colepXanue **Rn. BpeMs ot or6opa K0 A0CTaBKU IIPOGH! BOAK! B
J1aGOPaTOPHIO € LIEJIBIO ONPEIENICHUS YIEIbHOM aKTUBHOCTH 22Rn Jo7-
XHO OBITh He GoJiee IBYX CYTOK.

IIpu npeBBIIEHMM KOHTPOILHBIX YPOBHEN YACABPHON CyMMapHOMK
O~ ¥ P~ aXTUBHOCTH BBHINOJHEHUC PafVOHYKIMITHOIO aHAM3a BOILI
00513aTENIbHO, IIPUYEM XEJATENBHO C TIPUBICYCHUEM DPaOXAMMIIEC-
KX METOZOB, TTO3BOJISIONIMX JAATh TOYHYIO KOJIMICCTBEHHYIO XapaKTe~
PHUCTHKY TOIO WIX MHOTO PagHOHYKIHIa B UcciaexyeMoi npobe. Hec-
MOTPS Ha CJIOXHOCTD U TPYIOEMKOCTH PATHOXMMHIECKUX METOIOB, He-
0GXOIMMOCTD IIPUBJICYCHMS CIICIMAINCTOB BEICOKOH KBaTM(PUKAIIAH,
TIPEUMYIIECTBO UCIIOIB30BaHUS PAIMOXIMIYECKUX IIPUEMOB JUIs1 KOH-
TPOJIS ¥ TUTMEHUIECKOM OLIEHKH ITUTHEBOM BOIBI 110 ITOKA3aTeNsIM pa-
JVALIMOHHOM 0€30ITaCHOCTH OYEBHIHO.

Paguoxummgeckuil aHaM3 O3BOJISIET C BRICOKOM CTEIICHBIO HAJIe XK~
HOCTH BBIIENSTEH PAXOXAMHIICCKY YMCTHIE M30TOIRI, N30eTaTh KOCBEH-
HEIC OLICHKH COJECPXaHUs paTOHYKIIMIOB, 00/IafacT BEICOKOM 9yBCTBH~
TENMBHOCTHIO, TOYHOCTHIO X HHHOPMATHBHOCTHIO.

TIpu ouenske pagualliOHHOM 6€301IaCHOCTH ITMTHEBOIO BOXOCHA6-
SKEHVS] HaceNCHHUS PaIMOXMMMYECKUM aHaIU3 IIMTHEBOM BOAKI IOJDKEH
0ofecrieYnTs OIpeNeNieHNe OCHOBHEIX X03000pasylonMX IPHUPOTHBIX
PagUOHYKIIUIOB C 06S3aTCIILHBIM ITOBTOPHBIM OIIpeNeICHUEM YAENb-
HOY CyMMapHOH aKTMBHOCTH O- ¥ B-M3)Iy4aloIUX PagMOHYKIMIOB U3
o6BbemMa BOAHOM npoOkl, NpeACTaBNeHHOM W1 PaIMOXUMUIECKOTO aHa-
JM3a, JUIL TIOATBEPXICHUS COOTBETCTBMS CyMMapHOU anbda- U
6eTa-aKTUBHOCTH U CYMMapHOI AKTUBHOCTH BBIICJICHHEIX PalUOHYK-
JIAIOB.

Pammoxmvuyeckas IOATOTOBKA, KaK IPaBIIO, BKIIOYAET CTaRUIO
KOHIEHTPUPOBaHWS (TIPN ONPEREICHUM COACPXAHUSA IIPUPOSHBIX pa~
IMOHYKIIMIOB B BoJIE 3T0 BhiMapmBaHue 10 xr o 1 k1), 3aTeM cienyer
CEJIEKTUBHOE BRLIJEIEHHE TPYIIIIEI M30TOMOB OJHOIO WUIM HECKOJIBKHX
3JIEMCHTOB, OTACIECHUE UX OT MAKPOKOMIIOHEHTOB, PalMOXMMUIeCKast
OYMCTKA KaXIOro pafuoHYKINAa, NPUIOTORICHWE CIETHOro obpa3ia
ULt MU3MEPeHMS aKTUBHOCTH.

IlpoBeneHye pagOHYKITHIHOIO aHATH32 BOJBI C MCIIONL30BaHHUEM
10 Xr ucxomHOro MaTepyaia No3BOJISIeT 00ECIIeYNBATh MUHUMAILHO U3~
MepsAeMYI0 YACNBHYIO aKTUBHOCTE He Gosee 0,2 OT BeJIIYMHB! YPOBHS
BMemaTeabeTBa (YB) s KaXIoro paxHoHyKIMAa, YTo U TpeOyeTcs B
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HOPMaTHBHBIX JOKYMEHTAX, B YaCTHOCTH B MY 2.6.1.1981—05 «Pagua-
LIMCHHBI! KOHTPOJIb ¥ TUTHEHNYeCKast ONEHKA HCTOYHMUKOB IIATHEBOIO
BOAOCHAOXEHUS M IIMThEBOM BOIBI IT0 ITOKA3aTEAM paTuallMOHHOM 6e-
30MacHOCTH. ONTMMM3ALMA 3AIUTHEIX MEPOIPUATHIA HMCTOYHMKOB
MATHEBOTO BOXOCHAOKEHMSI C TIOBBIMICHHEIM COACPKAHNEM PATAOHYK~
JIUIOB».

5. Inana3on n3mepenmii
F XapaKTEPUCTHKH NOrPEAOCTH H3MepeHik

lyiara3oH M OTHOCUTEIIbHAsI TOTPEITHOCTD U3MEPEHMH paInoIio-
TUYEeCKMX NoKasaTeseit mpos BOAK NpUBeeHE! B Tab. 1.

Tabnuya 1
Juanaion u oTHOCHTENLHASN NOrPEeMHOCTD H3MepeHui
PaaHONOrMIECKHX noKA3aTelieli npod Bob

OTHOCHUTEIbHAA IOTpeWHOCTD, % (P=0,95)
Jlvanasos usMepeHuit, mp, ¥y, . pR
Bx/npoGy 2:11%, ’“Rapg"‘Ra "po. Ta wes WSt

2Th, Ry B

Cs. 0,02 +0,05 50 50 50 50
BKIIIOYHTETBHO

Cs.0,05+0,10 40 40 40 50
BKJTIOYNATENBHO

Cs. 0,10 + 0,50 30 30 30 40
BKJIIOYUTENBHO

Cs. 0,50 + 1,00 2 20 20 30
BKJIIOYMTENHLHO

Cs. 1,00+ 5,00 20 20 20 20
BKJTIOYWTENILHO

Cnmmp 5,00 20 20 20 20
Ilpumenanns.

1. Ilpusenerssie B TabIMIC TOTPEINHOCTH M3MEPCHHMST BEIMYUHBI PARVONOTHYEC
KMUX NoKasaTeneit onpeneaeHnl Ha HYXHelt TpaHUIIE AMANA30HA KIMEPEHIN IS OHO-
KPaTHOTO M3MEePEHU AKTHBHOCTH CYETHOTO 00pa3ia, IPUTOTORIEHHOTO U3 | KT TposH!, 1
n3MepeHns: COGCTREHHOro (hOHA paguoMeTpa B TeucHME He MeHee 1 9 Ju1st KaXoro.

12
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2. IIpu BpeMeHAX M3MepEHUS aKTUBHOCTH CIETHOTO 00pasiia M co6CTBEHHOTO GoHa
PamvoMeTpa, OTIMYHEIX OT | 4, OTPEIHOCTH M3MEPEHMA MOTYT GHITh PacCCUMTAHE! IO
tbopmyure (25), npusenennon B 1. 13.11.3.

3. Ilpm rcnoms3oBanmy 1 IPATOTORNIEHNSI CYETHOrO 06pasia npobsr Maccoi Gonee
1 Xr rpanHMI! A¥ana3oHa M3MePEeHUH payHONIOrNIeCcKMX fokasareseii mpo6 BOXE! B Tabn. 1,
COOTBETCTBYIOIETO JaHHOM OTHOCUTENbHOM NOTPEITHOCTH Pe3y/IFTATOB M3MEPEHMIA, He-
06X0IMMO IIOREIIUTH HA BEIMYMHY, YMC/ICHHO PaBHYI0 Macce MpoGh! BOIK! B KWIOTpaMMax.

6. Ipusnpams: onpe/ie/icHHd YAeMbHON CyMMAapHOi
aimta- n GeTa-aKTHBROCTH H YIe/IbHOH aKTHBHOCTH
PAIMOBYKIMIOB B IPODAX BOJLI

W3 otoGpaHHOM MPOOHI BOABI BRUICIIOT aIMKBOTEI MaccoM 1 KT
JUls OTpefieSleHus yaeabHOM cymMapHoit ambda- U 6eTa-aKTUBHOCTH,
10 xr — I onpexeNcHUS YASTbHOM aKTUBHOCTY IIPUPOITHEIX PafUo-
HYKJIMLOB M He MEHee 4 KT VISl ONIPeNCIICHUA YICIBbHON aKTMBHOCTH
1Cs, %Sr u “K.

Jl1s onpenencHus YIeIbHOM cyMMapHOi ansda- U Gera-akTus-
HOCTU* 13 AIMKBOTH MPOGEI Maccoit 1 Kr IyTeM yIiapUBaHUs A0 CYXOro
oCTaTka TPUTOTABJIMBAIOT CYETHBIA O6pa3ell, aKTUBHOCTh KOTOPOTO
OTIPEACIISTIOT Ha anbta-6eTa pagyuoMeTpe, OTTPaTyMPOBAaHHOM B TMHU-
11aX aKTUBHOCTH.

i onpeneneHMs yAeIbHOM aKTUBHOCTH TIPUPOXHBIX PaIHOHYK~
JIMOOB Y3 aJlMKBOTHI TIPOOBI Maccoit 10 KT ImyTeM pagvoOXMMMIECKOTO
aHaIM3a IPUTOTABIMBAIOT CYETHEIC 00pasIibl, CONEPXKAIIME OTACILHBIC
PamTVOHYKIIMIBL. AKTUBHOCTb KaXXZOr0 PaIMOHYKIIMAA ONPEHCIIAIOT C
noMomsio anbda-6era paquoMeTpa M anbgha-cleKTpoMeTpa, Ipeasa-
PHTEJILHO OTIPALYNPOBAHHLIX B €QUHULIAX AKTUBHOCTH.

Onpenenenvie yueabHEH akTUBHOCTH “"Cs ¥ *Sr MpOBOAST He pa-
Hee, 9eM yepes 15 nueit nocre 0T60pa NpoGhI BOIBL, KOTIa HACTYITHAT pa-
IM0aKTHBHOE PABHOBECHE MEXIY ST ¥ €T0 JOYEPHUM IIPOIYKTOM pac-
naga — %Y. W3 amukBoTEL IPOOHI Maccoik He MeHee 4 XT ¥’Cs BRIAEISTIOT
CYPBMAHO-HONMIHBIM METOIOM, aKTHBHOCTH %ST OIPEReNSIOT 10 aK-
THUBHOCTH €TO JIOYEPHETO PaTviOHYKINIA Y, KOTOPHIH 0CaXIal0T OKCa-
JIATHBIM METOAOM. AKTHMBHOCTh IPUIOTOBJIEHHEIX CYETHBRIX 00pasioB
oIpeaessIoT Ha anbha-6eTa-paxuomerpe YM®P-2000, KoTopsUi Ipei-
BapUTEIBHO IPAfyupyloT B EQMHNLAX aKTUBHOCTH 'Cs  *Y COOTBeT-
CTBEHHO.

JU1si KOHTPOJISE HEM30EXXHEIX B MPOLIECCEe aHAIA3A ITOTEPS PATUOHYK-~
JIAIOB B ¥CCeyeMyIo Ipo0y Ha CaMOM IIEpBOM 3Tarie ee oOpaGoTKY 1St
KaXIIOr0o M3 ONPeNe/sieMbIX M30TONOB HOOARITIOT M3BECTHOE KOJIMYECTBO

* B HacTosIIeM AOKYMEHTE B KauecTBe 06paslia CpaBHEHUA I M3MEPEHIs CyMMapHOH
6eTa~-aKTUBHOCTH MCIIONBL3YETCH XIIOPUL Kaust ¢ paguonykmnoM K. B xavecrse 06-
pasua cpaBHEHMS A tz:xMMapHoi’l anb(ha-aKTUBHOCTU UCTIONB3YETCA 06pasely, M3ro-
TOBJIEHHBIN Ha ocHOBE ““Ra.
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HOCHTEJIS, B KaYECTBE KOTOPOTO MCTIONB3YIOT COMSHO-KUCIIRIE WIN a30THO-
KHCJIBIE COMM COOTBETCTBYIOIIMX 3/eMEHTOB, [Toce TpoBeieHus anam3a
OIPENENSTIOT KOMIAYECTBO OCTABIICTOCS: HOCHTEH. OTHOIIEHHE KOIMYECTBA
HOCHTEJISI, ONPEENICHHOTO Ha BBIXOAE, K KOJIMIECTBY HOCHTEN, I0GaBIeH-
HOTO B NIp0o0Y, JAeT BE/IMYMHY XMMHYECKOIO BRIXONA IS KAXIOTO Paio-
HYK/THIa:

p="15 e (M
m,

p — XWUMMYECKUIA BRIXOJ M30TONA, OTH. €NL.;
m, — KOJIM4eCTBO HOCHUTeJIsI, OIPENEICHHOIO Ha BBIXOAE, MT;
m, — KOJIMYECTBO HOCUTE/S, 0OaBJICHHOIO B IIPO0Y, MT.

7. Cpencrsa n3mepenmii
U BCIIOMOTaTeJIhHOe 000py/I0BaHME

7.1. Cpedcmea usmepenuii
7.1. 1. Aavgha-cnexmpomemp c xapaxmepucmuxamu
He Xyice CAeoyIOUiUX:
Bpems ycraHoBIEHUS paboyero pexmma —
He 6ostee 10 MuH
WHterpanbHas HeMHEWHOCTD B IMAIA30HEe
SHepruh 4 + 9 MaB — ne G6onee 0,1 %
DHepreTHUecKas IUMpUHA KaHala —
He 6osree 5,0 x3B
DPheXTUBHOCTS PETUCTPALIUY M3ITydeHIS
panunonykiuna *Pu e Menee 0,25 bx-'-c-!
Ha PacCTOSTHIY 5 MM OT IETEKTOpa
BpemenHast HecTaGWIBHOCTD XapaKTepUCTUKHA
npeoOpa3oBaHusa — He Gonee 2 % 3a 8 4 u3MepeHMit

AGCOIOTHOE SHEPTETUIECKOE paspelleHue
110 3Heprum 5,16 MaB — Menee 50 kaB; 5,49 MsB —
menee 50 x3B; 5,81 MaB — menee 50 x3B

14
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7.1.2. Anvha-6ema-paduomemp muna YM®D-2000 uru dpyeoii
€ XAPAKMEPUCIUKAMU He XYIHce CALAYIOUUX:

Ckopoctb cuera dona — He 6onee 0,05 umir/MuH
1o anbtha-KaHaIy U He Goee 2,3 MMIT/MIH —
o GeTa~KaHany

DddexTrBHOCTS perucTpaLyy OeTa-UITyICHN
WCs — He Huxe 3,7 mvar/(MuH - Bx) u %Sr (*Y) —
He Hioke 7,5 uMi/(MuH - BK) COOTBETCTBEHHO*

BddexTMBHOCTD perucTpannt anbha~uamyIeHNAs
SJIIEKTPOXUMUIECKUX CUSTHBIX 00pa31oB

€ IMaMETPOM aKTHBHOTO NATHA 26 MM —

He Huxe 16,2 nmir/(vuH - Bx)

OCHOBHAs IOTPEIIHOCTD ONPEACIECHIS AKTUBHOCTH
cYeTHBIX 00pasros — He Gonee 10 % npu P = 0,95

7.1.3. Dmanonnvie paduonyKauoHvie UCMOYHUKY
U pacmeopst padUOHyKAUO0S

OG6pa3OBLIE CIIEKTPOMETPHIECKUE UCTOYHMKH
anbda-n3mydenust 2-10 pa3psiia ¢ paguoHyKITH-
Jamu 2Pu, *’Pu 1 2*Pu aKTUBHOCTBIO

B qvanasone 10—100 bx

O6pa3toBERIf HCTOYHUK OeTa-U3TyIeHUA

2-ro paspsana ¢ paTMOHYKIHIOM St (*Y)
aKTMBHOCTEIO B Ananasone 10—100 Bk
DTAJIOHHbIE PACTBOPHI PATMOHYKIMIOB *Ra,

mRg, ¥, 20Ph, ¥7Cs, (¥Sr+7Y) o6peMHONK
axTBHOCTHIO 0T 10 1o 50 Bx/cM? ¢ TOrpemHOCTEIO
nsMepeHuit ofreMuoM akTMBHOCTH He Goee 6 %

KourponsHerii o6pasen cpasaenns OCK-210
(**Po + 2Bi) aktuBHOCTHIO OT 10 10 50 B

C IIOTPEIHOCTHIO M3MEPCHUY aKTUBHOCTH

He Gonee 6 %

7.1.4. Cpedcmea uameperus maccel u 06sema, npumeHsiembie
NpYU NPU20MOGAEHIY CHEMHbIX 00PaA3U06

Becor anamrmiaeckue AIIB-200 TOCT 24104—80
Becrr Texrmmaeckue BPJI-1 T'OCT 19491—74
HaGop pasHosecoB I'OCT 7328—82

ITuneTky MepHEIe 2-T0 Kitacca Ha 1,5 w 10 M I'OCT 20292—74

*  YcTaHOBIEHA IUIS CIETHRIX 05pasLioB TouuHoH e Gonee 0,06 r/cm’
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Koot MepHbie 2-To Xnacca Ha 100, 250

u 1 000 M T'OCT 177078

Crakauni 1a6oparopHsie Ha 50, 200, 250,

300, 800, 1 000 u 2 000 mx T'OCT 10394—72
7.2. Benomozameastoe oGopyooeanue

ITuTKa aeKTprdecKast T'OCT 14919—83

Huctwuisrop, A-4 TV 64-1-1640—78

INeys MydenpHas snekTpuyeckas Tira [TM-8
¢ Tepmoperyastopom 1o 900 °C

KonoHk# xpomatorpadpuyeckue CTEKISTHHEIE
¢ BHYTpEHHUM auaMeTpoM 10 Mm
®dopsaxyymubii Hacoc (BH-461, BH-2M),
obecrnieynBaloNINi paboyee naBieHne

B BaKyyMHOU xamepe He Gonee 1 333 Tla

(10 MM pT. cT.)

Pa3bopHas ycTaHOBKA IIIA SJICKTPOIUTHIECKOTO
OCaXKIEHUS PATVOHYKIIUIOB Ha TOJIOXKK

M3 Hepxasewliel cTany AMaMeTpoM 34 MM,
BKITIOYAI0NIAs 3MEKTPOIIMTHYECKYIO SYeKy

C aHOIHBIM ¥ KaTOJHBIM JIEKTPOJaMU

PerymupyeMbIit HCTOUHMK ITUTAHVS
TIOCTOSIHHOTO TOKA, 00eCIIeYUBAIOMIMHH
MaKCHMaJBHEIN TOK X0 3 A ¥ MakCHUMaJIbHOE
HanpspkeHue o 30 B

Huxenessie IMCKY AMaMeTPOM 34 MM ¥ TOJIIIM-
Hoit 0,6 MM, H3TOTORJIEHHBIE M3 HUKETEBOK
sienThl Mapxu HII-2 (0,6 x 250) T'OCT 217073

Haxpagnas Oymara MeKo3epHoOBas

HHavkaTopHasi Oymara yHUBEpCATbHAsA
pH 1-10 TY MXIIOPY 76—56

Ha6op apeomeTpoB
CraHIapTHBIE CHTA.

Yamxw v i dapdopossie
Ha 25, 50 1 100 Mx TOCT T 9147—80

Yamku KBapueBsle Ha 50 Mix TOCT 1097364
Crynka ¢papdopopas
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Crexo 9acoBoe
Tato9Ky CTEKITHHBIC JUaMETPOM 3 MM
Inarens

BopoHKY CTEKIIAHHbIE TUAMETPOM

5,0; 7,5; 10,0 ® 15,0 cm TOCT 8613—75
Kon6a xpyrnononsas K-1- 2000-29/32 TOCT 25336—82
Kon6a xosmyeckas Ku-2-1000-34 TV 92-891.029—91
XoNomunLHUK IPIMOKk

XIIT-1-600-14/23-14/23 I'OCT 25336—82

Tlommoxxu 13 HepXaBeroLe CTaay Mapox

1X18H9T, 12X18H10T, 08X18H10T wiu

AHAIOTMYHEIX IuameTpoM 34 mum, Tommmeoi  I'OCT 4543
0,7—1,0 Mm TI'OCT 5632

AmomuHnesast ¢onera 81 r/cMm?, ToMIHA
3 MM Mapok A5, A6, A7, AIO, AZ131 T'OCT 15175—89

TednoHoBas KacceTa WIS SNEKTPOTMTHICCKOTO
OCaXIeHNA
Bymara owisTpoBanHAS TOCT 12026—66

MudpaxpacHas j1aMI1a MOITHOCTEIO
250—500 Br

Ilep9aTKy pe3NHOBEIE
Beroms, BaTa

7.3. Ut BHIIIOHEHUS W3MEPEHMIA 110 HACTOANIUM PEKOMEHIALM~
SIM MOTYT IPUMEHSTECS IPYTAE CPEACTBA M3MEPESHHUI 1 BCIIOMOTaTe b~
HoOe 06OpYHAOBaHME, XapAKTEPUCTUKY KOTOPHIX HE XyXe IIepedHCIIeH-
HBIXBIL 7.1.

7.4. Bee cpencTsa M3MepEHUit JODKHEI MIMETh JIEHCTBYIONIME CBU-
JIETeJILCTBA O METPONOTMYIECKOM IIOBEPKE.

8. PeakTnBBI M MATEPAAIBI

JIJist BEITIOJTHEHMS M3MEPEHIH 10 HACTOANIMM PEKOMEHIALMSIM TpeOy-
10TCH CIAYIOMUE PEaKTUBBI M MaTepHAIbL

Ammuax sonusiit NH,OH I'OCT 3760—79
AmMonnit fomuersnit NH,I I'OCT 3764—75
Ammonmit yrnexucnsiit (NH,),CO, I'oCT 3770—-75
Ammonmit xmopuctsii NH,Cl TOCT 3773—72
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Ammonmit maseneso-kucisit (NH,),C,0,
Aneron CH,COCH,

Bapwuit xiopucrerit BaCl,

Bona nucTwinuposannas H,O

XKeneso xnopnoe 6-somnoe FeCl, - 6H,0
WTrpwit xmopucTslit 6-soxusiit YCL, - 6H,0
Kanwit cepro-xucimiit K,SO,

Karmit xnopuctriit KCI

Kanpuwmit xmopuctsiit CaCl,

Kap6oHnat HaTpus (cona) Na,CO,

Kucnora azoTHast KoHneHTpuposanHas HNO,
Kwcmora ackopOuHOBast

Kwucnora mumonnas 1-BogHas

Kucnora cepHast KonuenTpuposansas H,SO,
Kucnora constast koHneHTpuposansast HCl
Kucnora ykcycnas CH,COOH

Kucnora masenesas H,C,0,

JlanTan xopuctsii 7-soxusiit LaCl, - 7H,0
Hatpwit ceprucro-kucnsiit Na,SO,

Harpuit beppouvanun Na Fe(CN),

Hukens asorHo-kucenstit Ni(NO,),,

Ilepexuce Bomopona 30 % H,0,

Crnvipt aTwnossnit C;HOH

Crponnuit xiiopuctsiit 6-somusiit SrCl, - 6H,0
CypsMma Tpexxiopucras SbCl,
Tpunon b Na,-EDTA
Vpanun azotHo-KHCns UQ,(NO,), - 6H,0
Leanit azorHO-KVICHBIH, CsNO,

AnvioHoo6MenHas cmona DID-10I1, pasmep
3epen 0,125—0,250 mm

Karnonoo6mennas cmona K-2-8, pasmep
3epen 0,125—0,250 mm
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['OCT 5712—78
I'oCT 2603—79
I'OCT 41-08—72
TOCT 6709—72
TOCT 4147—74
TY 6-09-4773—84
rOCT 4145—74
T'OCT 3760—79
TY 6-09-02-401—86
I'OCT 83—79
TOCT 44621—77
HJT 42-10043—99
F'OCT 3652—69
TOCT 4204—77
T'OCT 14261—77
FOCT 6175
T'OCT 2218076
TV 6-09-4773—~79
T'OCT 195—77
T'OCT 420775
TOCT 4055—78
roCT 10929—76
T'OCT 17299—78
I'OCT 4140—74
TY 6-09-626—76

TV 2484-007-22657427—2000

TV 6-09-437—83

Ir'OCT 20301—4

T'OCT 1305
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ITpumedanne. Bee ncnoms3yeMsie ISl BHIOTHEHMS aHAMM3a IO HaCTOSINUM PEKO-
MEHIALMAM PEAKTUBh! X MaTepHaThl JOJDKHE GHITH Mapok x4 iy gaa. Iponenypa npuro-
TORJIEHVsT paboarx pacTEOPOB M PaCTBOPOB HOCHTeNEl NpuseeHa B mpwiox. 4. IIpore-
Jypa IPUTOTORICHHUSA XaIMGPOBOYHEIX 06Gpa3I0B ¥ rpagypoBKy ankdha~-Gera-paguoMer-
pa IIpUBEIEHA B IIPWIOX. 5.

9. TpeGoBannsa 6e300aCHOCTH

PaGoTEI 10 HACTOSIIMM PEKOMEHIALIMAM JOJDKHBI IPOBOUTHCS C
coOIIoIeHIEM TpeOOBANMIA;

« CanlluH 2.6.1.2523—09 «<HopMEI pazuanmoHHOM Ge3omacHoc~
1 (HPB-99/2009)»;

» CII 2.6.1.2612—10 «OcHOBHEIE caHMTapHEIE TIpaBWiIa obecre-
geHus pammanuonHoit 6ezonacHocti (OCIIOPBE-99/2010)».

TIpu pa6oTte ¢ U3MEPUTETHHEIMY IIPHOOPAMM M BCIIOMOTATEbHBIM
00opyIoBaHEM HeoOXOMUMO cOOIOAATh TpeGoBaHus (Ge30TIacHOM 3KC-
TUTyaTallly, MIIOXEHHbIE B COOTBETCTBYIONIMX pa3feNaX TeXHUIECKON
JTOKYMEHTAIM Ha IPNOOPEI.

10. TpeGosanus K KBRIA(DAKANMH

K BHITOIHEHMIO paboT 110 HACTOSIIM PEeKOMEHIAIASM AOIyCKa-
10TCSL JMila He MoJIoxXe 18 JieT, mpormequmie oGy4eHre U NPaKTHIECKYIO
TIOATOTOBKY II0 COOTBETCTBYIOLIEH NporpaMMe, UMEIOIIE KBaIuduKa-
1IMIO XMMWUKa, orreparopa (raGopanTa) 1Mo paIroMETPUIECKHM M CrIeK-
TPOMETPUYESCKIM U3MEPCHUSIM, Bpaya 110 CAHUTAPHO-TUTMEHNYECKUM
J1aG0paTOPHBIM MCCIEIOBaHUSIM, Bpada-iabopanTa, derpamepa-naGo-
PaHTa WIN HHKEHEPHO-TEXHUIECKIE PaGOTHUKM, JONMYILEHHBIE K BEI-
TIOJIHEHYIO paGoT B YCTAHOBNEHHOM IODPSIAKE, O3HAKOMIICHHEIE C PYKO-
BOJICTBOM IIO 3KCIUIYATALMM ¥ TCXHIMYECKUM OIMCaHMeM aibha-6era-
pagmoMeTpa ¥/ wi anbgha-CreXTpoMeTpa.

11. IlparoToBieHAe CIETRBIX OOPAINOB
Ui M3MEPeHns yAeIbHOM cyMMapHoi abdga-
H (eTa-aKTHBHOCTH BOJIBI

Ilpu ompenmeteHUM yAEALHON cyMMapHOii anbsda- U GeTa-aKTUB-~
HOCTH HeoOXxoauMo cobJIIonaTh, 110 KpaifHeil Mepe, XBa YCIOBHUS.

Bo-nepBRIX, TP IIPOKATMUBAHUM OCTATKA, NIOXYYEHHOTO B PE3YIIb-
TaTe YIapHBaHus BOLHL U ee CyIbdaTauyy (JUId 00ecieYeHUA MICHTHY~
HOCTU MaTpHIl CTaHAApTa ¥ NPOOKI), TeMIlepaTypa He KOJDKHA IPEeBhI-
watps 300—400 °C.

Bo-BTOpEIX, cllenyeT COOIIOAaTh BpEMEHHOV MHTEPBAI U3MEPEHMA
TIONYYEHHOT0 CYETHOTO 00pasIia noce ero npurorosnenus. [Ipu Hamm-
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yuy B po6e BOXK “Ra MpU MpoKanMBaHUK U3 MpeNapaTa yaangercs
2Rn, yepes 3—4 9 pacnafaioTcs ero XOYEpHHE IIPOIYKTHI pacliajia
(QITP) u ¥MeHHO IO TIPONTIECTBUYU STOI0 BPEMEHU CJICAYET BEIITONHATS
U3MEPEHUE CYMMAPHOR aKTHBHOCTH O~ ¥ -M3JIYJaIOmUX PafuOHyKIIN-~
JIOB, IOCKOJILKY B JaJbHEMINEM CTaHOBHUTCS 3aMETHBIM HAKOIUICHUE
2Rn u ero JTIP u3s *Ra, conepxanierocs B CyXoM OCTaTKe, 9TO BBIpa-
XAeTCs B CYIIECTBCHHOM YBEIIMIEHUM CKOPOCTH CUETa, OCOGEHHO MO
O-VI3IYICHAIO, ¥ Pe3YNBTaThi MOTYT OBITH 3aBBILEHE! B IIONTOPa—/IBa
pasa. Ecit Heo6X0mMO TPOBECTH M3MEpPEHIe 06pa3siia enie pa3 Clieay~
€T TIOBTOPHUTD MPOLIEAYPY IIPOKATUBAHIS Y USMEPEHMS TIPOBOJHUTD, CO-
6Irro1ast perylaMeHTUPOBaHHEIM BpeMeHHOM wHTepBat. [Ipn Hammann B
BOJIE IPYTHX M30TOIIOB PaTys CXEMEI MSMEHEHWS aKTUBHOCTH BO BpeMe-
HY YCIIOXHSIOTCA Y JJIs1 OMHOM ¥ TOM Xe NPOGEI, B 3aBUCHMOCTH OT Bpe-
MEHHM 0TOOpa, PUTOTOBJICHMS 00pasiia ¥ ero M3MePEHUsI, MOTYT OBITE
TTONTYYEHBbI PA3TMYAIOIINECS JaHHbIE.

Jist IpUTOTOBJICHUSA CYETHRIX 00Pa3LIOB IUIA U3MEPSHMS YIAEILHOM
cymMapHoit anpda- 1 6eTa-aKTUBHOCTH BOABL BRIIZPUBAIOT 1 KT BOIALI
110 o0ema 20 M1, IIepeHocsT B haphopoByIo ALKy, CTAKAH OOMBIBAIOT
10 vt 10 %~ H,SO,, 10 M1 IMCTWITMPOBAHHOM BOBI ¥ TAKKE IIEPEV-
BaioT B Hamky. CoxepXumMoe 4aniky BHIIAPUBAIOT Ha 3JICKTPHUIecKoi
TTHTKe a0 ynaneHus napos H,SO, 1 06pa3zoBanus cyxoro ocrarka, Ko-
TOPBIA 3aTEM NTPOKAIMBAIOT B MydeIbHON MeIH B TeUeHNE | 9 Ipu TeEM-
nepartype 300—400 °C. ITocite oxXaxmeHns 0CamoK PacTHpPAIoT 10 CO-
CTOSIHUS «ITyIpbl», B3BCIIMBAIOT, ATMKBOTHYIO YaCTh HAHOCST Ha IO~
JIOXKY, (PUKCHPYIOT STUIOBBIM CIIMPTOM ¥ BHICYIIMBAIOT HOJ MHPpak-
pacHo JIaMIToH.

VYiennHyio cyMMapHyio aibgha- 1 GeTa-aKTMBHOCTE IIPUTOTOBJIEH-
HOFO CYETHOro o0pa3sla U3MEPSIOT Ha anb(ha-OeTa-pamroMeTpe THIIA
YM®-2000 e paHee 3 u He no3gHee 10 4 mociie MOCHeHEro NpoXaau-
BaHMA (WIS VCKIoYeHHsT BaHus 2Rn u J{ITIP) B cooTseTcTBMH C
1. 13.2. Ha cnegyionmit ieHb NPOLEAypY IIPOKATUBAHUA OCANKA U U3~
MepEeHM YIeIbHOM CyMMapHOii anbda- 1 6eTa-aKTUBHOCTH IIOBTOPSIOT
IUISI KOHTPOJISL.

12. PagmoxumuvecKoe BoUIeIeHHe PANHOHYKIHMIOB
H IPATOTOBJICHHE CYETHBIX 00PA3MOB 1A ONpeneIeHns
MX YAeJbHOH aKTHBHOCTH B mPoOax BOIbI

MeTonvika npesycMaTpUBacT OCAXIAECHME N30TOTIOB PaIMs M3 pac-
TBOpa MPOOKI BMECTE C HOCHUTENIEM (XJIIOPYCTRIN Gapuit) cepHOM KUCTIO-
o B hopme BaSO,, KOTOpEII ABISIETCH CIETHEIM 06Pa3LOM VT N3Me-
PEeHVS aKTUBHOCTH 2*Ra 1 #*Ra.
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2Ra ONpeRCHAIOT II0 JOYEpHEMY “*Ac, KOTOpBIM OcaXHaloT CO-
BMECTHO C HOCHTENeM (XJIOPHCTHI 1anTaH) B Buae La(OH),. Iloce mo-
CHERYIONEro MpOKaIMBaHMs MoaydeHHBIH La,0,(*#*Ac) cyXuT c4er-
HEIM 06pa3iioM IS U3MEPEHHST aKTUBHOCTH ZAc(**Ra).

Pai0aKTUBHbIE M30TONNI IIOJIOHUS, BUCMYTa (CBMHIIA), ypaHa M
TOPMSI COOCAXKIAIOT C TUAPOOKMCHIO XeJIe3a ¢ IIOCHSAYIONMM HX CelleK-
TUBHBIM BBIEEICHAEM U ONIPEACICHUCM:

— 20Pg p1 20Bj 3NEKTPOIUTUIECKN HA HUKEIEBOM J¥CKE, KOTOPBIiA
SIBJISIETCS CICTHRIM 00pa3LioM;

— 28U (1IpM OTCYTCTBHH B JIaGopaTtopuy ambgha-CIIeXTPoMeTpa) 1o
JouepHeMy 2¢Th, BeIIEJICHHOMY Ha HocHTelNe (XIOPUCTRI MTTpuif) B
BHJIE OKcaJlaTa, IPY IPOKATMBAHUKA KOTOPOTO IIOIYYAIOT CYSTHRIN 00-
pasent Y,0,(**Th) ms u3MepeHus aKTUBHOCTH ONPEAEIAEMOTO Pajfio-

HYKIMHa,

~ W, M, 2Th, 2°Th, **Th ¢ npuMeHeHUEM aibha-CIIEKTPOMET-
pa. B aToM cirygae st oIpeesie s XMMUIECKOro BhIXOa YpaHa ¥ To~
PHSL B XaYeCTBE U3OTOIMHLIX MHINKATOPOB UCIIONB3YIOT CTAHAAPTHEIC
pacteopsi 22U u #Th.,

CueTHBIM 00pa3IIoM I ONIPEIe/ICHNS YAEAbHOM akTBHOCTH YCs
apiercs Cs,Sb,I,.

%St onpenesIIoT 0 JodepHeMy PY, Ul STOTO MCIIONB3YIOT CUET-
Hbti o6paseny Y,0,, NOXydeHHBI ocaxacHneM ¥Y ¢ HocuTeneM (Xio-
PUCTBIA UTTPHIA) B BIYE OKCANaTa M NOCACAYIONMMM NPOKATHBAHUEM.

YaensHyio akTMBHOCTE “K ONpemesioT paxMoMeTpHYECKH Ha
OCHOBE M3MePEHVH CIIOSI IIOJIOBMHHOTO YMEHEBIIESHMS €r0 OeTa-M3iyde-
HVSL.

CxeMa paIoXMMIYIECKOI0 ONPEACIICHUS aKTUBHOCTH YKa3aHHBIX
PaIOHYKIIMIOB B IPOOaX BOABI IIPEACTaBIEHA B IPHIIOX. 6.

12.1. Paduoxumuneckoe aviderenue “*Ra, *‘Ra, *Ac(**Ra)

12.1.1. Pamuit — paayoakTUBHELA 35eMeHT 11 rpymnime mepuomrgec-
KO} cHCTEMBI 371eMeHTOB. 110 XMMMgecKM CBOMCTBaM OH BECHMA CXO-
JieH ¢ 6apreM. EAMHCTBEHHOE BAJISHTHOE COCTOSIHUE PABHO 2+,

CrnaGopacTBOpUMEIE COJIH pamvst — Cyibcthat 1 KapGoHrar. CeoicTa
cojiefl pagus, B OCHOBHOM, aH&JIOIMYHEL CBOMCTBaM coyed Oapus,
OJJHaKO pacCTBOPUMOCTD MOC/ICIHUX, KaK IPaBUIO, HECKOIBKO BBILIE,

Tpu u3oTona pagus ABIAIOTCS WICHAMY IPUPOIHBIX PaHOaKTHB-
HbIX cemeiicts: *Ra (T, =1600 yet, ai-H3mydyaTens) oGpasyeTcs IIpH
a-pacnane *'Th; 2*Ra (T, , =3,64 cyT) — nponykr o-pacnaza *Th; 2*Ra
(T, = 5,77 ner) obpasyerca npu o-pacnane **Th.

OnpeneseHUe U30TOIOB Pajisad OCHOBAHO HA BRIIEJICHHH CYMMEI
M30TONOB pajus — 2¢Ra, *Ra, Ra B Buze cy/istaTa paqnusa-6apus v He-
TIOCPEACTBEHHOM M3MEPEHUH Ol-aKTHBHOCTH 2Ra 1 2*Ra B ITHHAMUKE.
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OmnpenenicHre *Ra OCHOBAaHO Ha OCAXICHUHM NOYCPHETO *ZAc
(T, = 6,13 4) c HOCHTEIEM JIAHTAHOM ¥ U3MEPEHUH B-aKTHBHOCTH BEI~
JIeJIEHHOTO IIperapara Ha anbda-6era-pamomMerpe (wm OeTa-pamuo-
MeETpe).

12.1.2. Constro-X#Cbii KORIEHTpAT IPOOBL Boxs! (oxono 1), mo-
JIy9eHHBIH ToCie BhIapuBaHus | KT BOjIBI, B KOTOPYIO AobGasneHa HClL
1o pH = 1, u conepxanimii B kKauyecTBe HOCHTENs XopuR Gapust BaCl,
(90—100 mr B pacyere Ha BaSO,) n ximopun xene3a FeCl, (20 mr B pac-
gere Ha Fe,0,), narpeBaloT 10 KWICHHS Ha 3JIEKTPUICCKON IUIMTKE B
CTakaHe eMKOCTHIO 2 JI, JoOaBJISIOT P HETIPEPHIBHOM ITepeMeIBa-
" 30 M 10 %-it H,SO,, xunssr 10—15 MuH, mocnte gero ocaaxy
JI3I0T OTCTOATLCS B TeYeHUE 3—4 v (JiydIlie OCTABUTL Ha HOYb).

ITpo3payHstit pacTBOp Hal OCAAKOM C/IMBAIOT B CTaKaH 00beMOM
800 M, ocanok oTuIbTPOBHIBAIOT B KONOY o6beMoM 500 M, ucTonb-
3ys1 06e330JIeHHBI DWILTD «CHHSIS JIEHTa» JuaMeTpoM 12,5 cM (Macca
307161 ogHOTro hrisTpa — 0,0004 r), HECKOIBKO pa3 IIPOMBIBAIOT JUCTHII-
JiupoBaHHo# Bono (bwikTpar 1). Bpems GUIETPOBaHUS 3aITHUCHIBAIOT
— 3TO BpeMs oTAcacHuA 2*Ra ot *#Th. IIpoMsIThIil 0cafokK cyibgarta 6a-
pust BaSO, (ocazmox 1) nepeHocsT B crakaH 066eMoM 150 M1 ¢ TOMOIIBIO
70—100 mut muCTWIIMPOBaHHON BoAk, NobaRisioT 5—7 r Na,CO, u xu-
TISTTAAT [IPY TIEPUOAMYIECKOM TTEpeMEIMBAHMM 2 4, TTOITUBAsT BPEMS OT
BpEMEHM JVMCTHUIMPOBAHHYIO BOLY, YTOGH 0GBEM COCTABISAI OKOJIO
100 Mn. Ocanok xap6onaroB Ba(Ra)CO, oTthmisrpoBsBalor, HCIIONb-
3ys1 00€330JICHHRI QUNETD «CUHAS JieHTa» JuameTpoM 12,5 (11,0) cm
(ocagox 2), npomsisaioT 5 %-m pacrsopoM Na,CO, o orpunaresisHOA
peaxkuuy Ha cyJhpar-MoH, a 3aTeM ONUH pa3 QUCTWLTHPOBAHHOU BO-
noit. TTomyuennsii ¢pusrpar (dunstpar 2) nogxucisior HCI jo pH =
2, xunsaTaT go yranenust CO, ¥ 00seIUHSIOT ¢ GUIbTPaTOM 1.

Ocanox Ba(Ra)CO, (ocagok 2) pacrsopsiior B 2 H HCI, xumisrar o
MTOJTHOTO YOAIEHUS! YTIEKUCIOTEL. B npoGy BHOCAT pAaCTBOP XJIOPHOTO
xenesa (~10 Mvr Ha Fe,0,) ¥ ocaxnaoT Ge3yroJbHBIM aMMHaKOM
Fe(OH), m1s1 ZOTIOTHUTEIbHON OYHCTKH DA OT H30TONOB ITOJIOHUA,
BHCMYTa, CBUHLIA, TOpUA U ypaHa. Ocafiok (ocanok 3) oTGIILTPOBLIBA-
JOT, WCTIONB3Yst 00e330IeHHBI (DUWIBTp «KpacHas JICHTa» OUaMETPOM
12,5 (11,0) cm (3armmuceiBaloT Bpems GrIbTPOBAHMS), IPOMEIBAIOT FOps-
yelt Bono#, pacTeopsaioT B 2 H HCl 1 o6bequusior ¢ puwistpaToM 1.

OuisTpar, oNyYeHHsI! nocne ortnencHust Fe(OH), w comepxa-
LW paIOXUMHBYECKI YUCTHIE N30TONEE 2Ra, 2Ra, 22Ra, IOIKHUCIAIOT
HCI no pH = 2, BHOCAT pacTBOp HoCHTENs JNanTaHa (60 mr Ha La,0,)
ocTapIaIoT Ha 36—40 u [u1st HaKOIUIEHNs 22Ac, 3aTeM PacTBOp HarpeBa-
10T J1o TeMnepaTypsl 70 °C u aMmmuakoM (6e3 YIIEKMCAOThI) OCAXKIAIOT
THIPOOKKCH JIaHTaHa (akTiHus). Ocanok oThuibTPOBLIBAIOT, MCIIONb-
3ys1 06e330/IEHHLIN PUNBTP «CHHSAA JIEeHTa» JUaMeTpoM 12,5 cM (Bpems
OKOHYaHMS (PUIBTPOBAHUS, T. €. BpeMsI OTAeAeHM Z*Ac oT 22Ra, 3armm-
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CBIBAXOT), TPOMBIBAIOT TOPSYEH AUCTIUIMPOBaHHON BOAOM ¢ JoOaBIe-
HueM Oe3yroJIbHOTO aMMHaKa, BEICYIIMBAIOT, IPOKAIMBAIOT NPH TEM-
neparype 800 °C, pacTHpPaIOT B THIJIE CTEKIIAHHOMN IANOYKOM JO COCTOSA-
HMSI <IYOPHI», HEPEHOCAT Ha MOMIOXKY, DUKCHDYIOT HECKONLKMMM
KaIUIAMM 5THIOBOTO CIMPTa, PaBHOMEPHO PacIpeesisioT, BRICYIINBa-
10T mon MH@pakpaCcHOM JaMuiolf M B3BEIIMBAIOT JUIA OIpPEACICHUSA
XUMHUYECKOTO BBIXOHA.

H3Mepenne akTHBHOCTH #Ac B IPUTOTOBJICHHOM CHETHOM 06pas-
11e ¥ OXIPEAEICHAE ET0 YIEIHHON AKTUBHOCTH B IIPOGE BOLE! BEITONHSA-
10T B COOTBETCTBHH C 1. 13.3.

@unstpart 3 (110ciTe oTHeICHMS 2 AC Ha OCaIKe THAPOOKUCH JIAHTa~
Ha) nopxucnsmior HCI o pH = 1, HarpeBaloT A0 KAIICHMA ¥ OCAXIAIOT
cynbdar Gapus (pamus) 10 %-M pactsopoM H,SO,. ITocie orcrampanws
0caloK OTHWIETPOBEIBAIOT, HCIIOB3YS 00330 HHBIA GDMITETP «CHHAA
JIeHTa» auaMeTpoM 12,5 cM, IpOMBIBAIOT JUCTWUIMPOBaHHOMN BONOM,
BBICYIIMBAIOT ¥ MpOKaNMBaIOT py TeMiteparype 800 °C B Teuenue 1 1.
3armICHIBalOT BpeMsl OKOHYAHWA NMpoKannBaHuia. OcaloK pacTUpaloT,
PaBHOMEPHO HaHOCST Ha MOUIOXKY M B3BCIIUBAIOT HAa aHAIMTHYECKUX
Becax.

VsMepeHMe akTMBHOCTH 2#Ra 11 2Ra B TIPUTOTORICHHOM CUETHOM
06paslie ¥ ONpeHeIeHne NX YASILHON aKTUBHOCTA B IPoGe BOIBI BEI-
TIOJTHSTIOT B COOTBETCTBHY C IL. 13.4.

12.2. Paduoxumunecxoe evidesenue > Po u’"Bi (*"Ph)

MeTox ompeneseHUs NMOJIOHMA OCHOBAH Ha 3JIEKTPOXUMMUIECKOM
OCXXACHUM PaJVIOHYKIWIA Ha HUKEJIEBOM AUCKE U3 COTHO-KUCIHBIX
PpacTBOpOB. DTOT METON HA3BIBACTCSA HICKTPONIUTHICCKUM 3aMEIHEHIEM
Wiy 6EeCTOKOBHIM ICKTPONIU3OM.

Onpepenenue 2°Pb npom3BoIsT o HogepHeMy *'Bi, KoTopsiit Tak
Xe, KaK 1 °Po, 31eXTpOXUMUYECKI OCaXIACTCA HA HAKEJIEBOM JVICKE.

Ilpu onpeneneHUy TOJOHUSI CITEIyeT IPUHUMATE MEPHI TS IIpeN-
OTBPAILECHMA €TO COPOIMM Ha CTEKIIE; pACTBOPHI AOJDKHBI 65rTh 0,7 H 11O
COJISTHOM K¥icoTe M He Hipke 0,5—1 % 1o MMMOHHOI KHCIoTe.

Bo Bcex ciydasx IPU OCAXICHMU IIOJIOHWS Ha HUKENEBBIM JUCK
clenyeT IPUMEHSTh TOJBKO COJISTHYIO KHCTIOTY, a He a30THYIO, T. K. 110~
CIIeOHsA pacTBOPsIET (0COOEHHO CYUTLHO TP HarpeBaHMY) HUKEhb,

OcaxaeHmIo TOIOHYS Ha HUKEJIESBEIA MUCK MeIaeT HOH TpexBa-
JICHTHOTO XeNe3a, eCIM KOJIMYECTBO €ro0 B aHAIM3UPYEMOM pacTBOpe
npesbmaeT 10 mr. [Dist yCTpaHEHWST BIMSTHMS Xese3a Jo0apIaioT ac-
KOPOMHOBYIO KHCIIOTY, BOCCTAHABIMUBAIOLIYIO TPEXBAJICHTHOE XKEJIE30 B
JIBYXBaJICHTHOE, KOTOpOe HE MEINaeT 3MeKTPOXHUMUIECKOMY OCaXIe-
Hvo noxonus. O6beM pacTBOpa He JOJKSH npeBbmatsh 100 mi.

MeTtoauka BeAeAcHUS 2°PO CBOIUTCA K CIEAYIOIIEMY: O0BeINHEH-
HBIe Tocie ocaxaeHus cynbdaToB dbuwisTpaTh (Qunsrpar 1, hwisTpar 2
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¥ pacTBOp ocajxa 3) ymapusaior 10 600—800 M 1 aMMHMaxoM, He Co-
nepxanpam CO,, npu pH = 9 ocaxnaioT ruapat OKICH Xejie3a, ¢ KOTo-
PBIM COOCXKIAIOTCS M3OTOITEI YPaHa, TOPUS, IIOJIOHWS, CBUHIIZ, BUCMY-
Ta ¥ Ap. Ocafok IOC/Ke OTCTauBaHMsA OTQWIFTPOBLIBAIOT, ACIIONB3YS
00e330JICHHBIN QUILTP «KpacHas JieHTa» auaMeTpoM 12,5 (11,0) oM,
[IPOMBIBAIOT ropsdell AUCTIWUIMPOBAHHOM BOXO#, pacTBOPSIOT B 70 M1
11 HCI, no6apnsiior S00—700 Mr IMMOHHO#M KHC/IOTH ¥ aCKOPOWHOBYIO
KHUCJIOTY IO 06eCLIBEYUBAHMS PACTBOPA. PACTBOD HOBOMAT ANCTHILIAPO-
BaHHOM Bonoi 1o 100 M. B pacTBOp moMemaloT JUCK M3 HUKENEeBOU
donrru (pexoMeHOYeTCS IPUMEHSTh OUCKK JUaMETPOM 34 MM M TOJT-
muHo# 0,6 MM), 3aKpeTUIeHHEIH! B TeIOHOBOH KacceTe, KoTopas o0ec-
TieYWBaeT BhinesieHue 2'Po Ha ogHOM cTopoHe Aucka. Harpepaiot co-
AepXMMOe CTaKaHa Ha KUIIAIeH BOASTHOU GaHe B TeueHue 6 4, epyo-
IMgecKy nepeMem#Bast., OObeM XUIKOCTH JOJDKEH OBITH DaBHBIM
100 M1 B TeweHME BCETO BPEMEHM BBbIAENECHWS, TIOTOMY HEOOXOIMMO
IOGaBJIATE K MPo0e TUCTWUTMPOBAHHYIO BOLY 110 MEpe ee MCITapeHMs.
OcaxpeHue TIONIOHWS CWIBHO 3aBHCHT OT YCJIOBMM IIPOBEISHUS
TIpolLiecca, MO3TOMY BCE TPeOOBaHMSA JOJDKHEI CTPOTO COOIIONATECS.

Yepes 6 4 BRIHUMAXOT OUCK U3 TeIOHOBOM KACCETHI, IIPOMBIBAIOT
IUCTWUIMPOBAHHOVN BOXOM, STWIOBBIM CIIMPTOM M BHICYIDMBAIOT Ha
BO3IyXe. 3aImMCBIBAIOT BPEMS — 3TO BpeMsi oTAeneHus 2'Bi ot ¥°Pb.
PactBOp, OCTaBIIMUCA HOCIE TEKTPOXUMMUIECKOTO OCAKIEHHNS 30~
TOIIOB TIOJIOHWS ¥ BHICMYTa, COACPXAIMMM M3OTOIKI YpaHa ¥ TOPUS
(pactBop 4), OCTaBJAIOT UiA JaNbHEeHIEro onpeaeICHHs 3TUX Palro-
HYKJIMIOB.

Hzmepenue akTHBHOCTH 2°Po n #°Bi B IIPUTOTOBJIEHHOM CYETHOM
obpa3siie ¥ onpelesicHre X YASIHHOM aKTHBHOCTH B IIpo0€ BOIBI BRI~
TIOJIHSTIOT B COOTBETCTBMM C II. 13.5.

TTocyie ¥3MepeHMs] aKTUBHOCTH JUCKU Ae3aKTUBUPYIOT, LIS YEr0
¥X HeoOXOIMMO NpPOKUINATUTS B TedeHue 1 ¥ ¢ 0,5 ¥ HNO,, npomerTs
NMPOTOYHOM BOHOM, 06paboTaTh METKOI HaXXAa4HOM OGyMaroi, MpOMBITE
JUCTWUIMPOBAHHON BOAOM M STWIOBKLIM CIIMPTOM WM alleTOHOM. Ta-
Kasi 06paboTKa 06eCcIeYBacT HEOOXOIMMYIO Ke3aKTUBALIMIO JUCKOB.

Ipamenanme. JI/ist TONIOMHUTENBHOTO KOHTPOJS ONHOTH BEuIeenus *"Po 1 *"Bi B
OTAEABHEIX r{Posax TEPHOANYECKN BHIOOPOYHO B PACTBOP, FIOJYIEHHBIH IIOC/IE IIEPBOTO
seuresienus " Po n **Bi, noMemaoT TeIOHOBYIO KACCETY C HOBBIM IMCKOM M CONEPXKH-
MOE BBIICPXUBAIOT Ha KMITsIiei BogsTHOM Gane B TeyeHne | 9 1py NOMeIIMBaHMH, 3aTeM
BEIHUMAIOT JUICK, IIPOMBIBAIOT BOAOM, CITUPTOM, BHLICYIIVBAIOT HA BO3XYXE ¥ BEIIONHSIIOT
Mu3MepeHue anbga- ¥ GeTa-aKTHBHOCTA CYETHOro 06pasna,

B ToM cirydae, eciii akTHBHOCTb PAIMOHYKITHIIOB Ha BTOPOM JMCKe
He MPEBBIIAET 5 % OT aKTMBHOCTH Ha NEPBOM JMCKE, 33 PE3YJILTAT H3-
MEpeHM NPWHHUMAIOT aKTUBHOCTH *Po m 2“Bi Ha mepBOM aMCKe,
BBEIYHMCIJIEHHYIO TT0 hopMymnaMm:

24



MP 2.6.1.0064—12

1
Apo-210 , IIe 2)

Ap, 210 = 09

0,9 — xmmmgeckmii Beixo 2°Po, OTH. e,

A,
Apia1o = 8182510 » The &

0,85 — xuMmaeckuit BEIxoa #°Bi, OTH. eA.

B nipoTBsHOM citydae IpoBOLST BeIAENeHuE ¥°Po n #°Bi Ha TpeTheM
JIMICKE C TIOCICAYIOUINM M3MEePEHUEM aKTUBHOCTY PAIVOHYKIVIIOB.
AKTHBHOCTE PaIVOHYKITMIOB B CIETHOM 00pasile BEMMCILTIOT 10

dopwmyne:
4p,

02

— Al 2 3
10 APa-—ZlO + APo-ZlO + AP0—210 (4)

gl 2 3
Aui—zlo - ABi—ZlO + ABi—zw + ABx—zw ©)

12.3. Paouoxumumecxoe gvideaenue u3omonos ypana

IIpuponHsIil ypaH COCTOMT M3 TPEX H30TOIIOB, OAHAKO B 3HATUMEIX
KOJIMYECTBaX B IPHMPOMHBIX BOJAX M APYIMX 00BEKTax OKpyxaiouleit
CpeIbl JOMMHHMPYIOT, KaK upaBwio, 21U u 24U.

B npuMeHseMo# B JaHHEIX PEKOMECHIALIMSAX CXCME aHAIN3a TIPeX-
YCMOTPCHO OBa BapMaHTa BHIICICHMS, OUVICTKY U U3MEPEHUS aKTHB-
HOCTY M30TOIOB ypaHa.

12.3.1. TIo mepBOMy BapHaHTy C MCIIOJ30BAHUEM DagHOMETpa
Tna YM®-2000 onpenensnior 28U, Onpenenerue **U npou3BoasT 10
podeprHeMy **Th. BrimeseHue **Th 0CHOBaHO Ha COOCAXIEHUM €ro C
okcayaToM UTTpust. [list 21010 B pacTBOp, OCTaBIIMAICA ITOCIE IEKTPO-
XHMHMYECKOTO OCaXICHMS Ha HuKeaeBoM qucke 'Po n 2*Bi (pactBop 4),
BHOCSIT XJIOpPHCTHI wrrpuii (okono 60 mr B pacuere Ha Y,0,). [ina pas-
PYLICHMS JIMMOHHOM ¥ aCKOPOGMHOBOM KUCIOT PacTBOpP YIlapuBaloOT B
CTakaHe, 3aKPHITOM YaCOBEIM CTEKJIOM, [0 BIIaAXHEIX CONeH, Ko6aBas
1o 10—15 M1 cMecH KOHIIEHTPHPOBAHHEIX COJITHOM M a30THOM KUCIIOT
B 06eMHOM cooTHOLIEHHH 1 : 1. Onepanuio IOBTOPSIIOT 3—5 pas.
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Biaxwsie co 06pabaThIBalOT HECKOJIBKO pa3 KOHUEHTPHPOBaH-
Ho# HCl wna ynanenuss HNO,. Ocratok pactsopsitor B 100 Mt 1 1 HCI,
HarpeBaioT 10 kuneHust. HepacTBopuMEILi 0caiok OTGWIETPOBLIBAIOT,
WICTIONB3Y$ 00e330IeHHBIA QUIBTD «Oenas ienTas fuaMeTpom 12,5 cMu
otopacrisaloT. K dhmmsTpaTy rob6asmsmnor 10 M HaCENIEHHOTO pacTBOpa
LIABENeBOM KUCIOTR ¥ aMMuakoM goBoaar pH o 1,5. Pacteop ¢ ocan-
KOM OKcaJyraTa UTTpys (TOPMST) OXJTaXJAIOT, OCTABNIAIOT Ha 1—2 u, 3aTeM
0CaIOK OT(GUILTPOBBIBAIOT Yepe3 06e330CHHBIA GWIETP «CHHSS JICH-
Ta» JUaMeTpoM 12,5 cM, MPOMEIBAIOT JVCTWUITNPOBAHHOM BOJOM ¢ OT-
OpackIBaioT. 3aMUCHIBAIOT BpeMs HMTBTpoBarus (3TO BpeMsI OTHEICHUS
#Th or 2U). K ocraBmemycsi dwibrpary xo6asisior cMmecy HCI
(30 M1y mw HNO, (30 M) 1 ynapvBaioT 10 BIaXHBIX coleit. Oriepanmio
TIOBTOPSIIOT 2—3 pa3a JO IOJTHOTO Pa3jIoXKeHMs IIaBeleBO KUCIOTEL.
Bnaxurle co 06padaThIBAIOT HECKOJNBKO Pa3 KOHIEHTPHPOBAHHOM
HCI ma ynanennss HNO,. Octatok pactsopsuot B 30 mit 2 H HCI, pas-
0aBNIAIOT MUCTWLIAPOBAHHOM BOOM 10 80 MJI, HATPEBAIOT, IPWIMBAIOT
10 M 10 %-ro pactsopa (NH,),CO,, ycranarmsalor pH = 8—9 ¢ mo-
Motpio pactBopa NH,OH, oThuisTpoBEIBaioT BBIIABINHIT OCAOK Ye-
pe3 bwisTp «Oenas JeHTa», IPOMBIBAIOT 2 % pacTBOpa YIJIEKWCIIOTO aM-
MoHus. Ocanox oT6pacersaiot. K punsrpary, conepxxaleMy pacTBOpy-
MEDt KapGonaTHEI KoMIvieke UO,(CO,);' 0CTOpoXHO NpUiMBaIoT
cMmecs HNO, n HCI (1 : 1), 3aKpbIBaIOT 9aCOBBIM CTEKJIOM ¥ KMIIATST A0
pa3pymeHs aMMOHMMUHBIX cojiei (olepanmio HeoOX0MMMO TIOBTOPHUTE
2—4 paza). Yaanesue HNO, npoBonsT 06paGoTkoii BIaXHbIX colei
xoHueHTpupoBauHoh HCl. Biaxwre commu pactBopsioT B 30—50 M
2 1 HCI, pa36aBnsioT ZUCTHUINPOBAHHOM BoxoM o 100 M1 1 ocTass-
10T Ha HakorwieHye ¥“Th (BpeMs HaxoruieHus Th ¢ yaeToM ero nepuo-
Jia TIOJTypacriajia He JOJDKHO GhITh MeHee 24 mueit). [Toce HaKOIUIEHNS
24Th B PpuITETPAT MOBTOPHO BHOCAT XJIOPHCTHIA MTTPHA, paCTBOD KMILSI-
TAT 20—30 MMH, 1OCIIe YETO MPOBOST BTIOPUYHOE OCAXKACHUE OKCA/IaTa
WTTPHUS (TOPUS) YKa3aHHBIM Bhllle criocoGoM. BrigeneHHBIM ocamok
oKcajiaTa MpOKAINBAIOT IpHU Temireparype 800—900 °C. OxuCh UTTPHSA
PpacTMparoT A0 COCTOSTHUS IYAPEL, B3BCIINBAIOT ¥ HAHOCAT Ha IOUIOXKY
TS U3MepeHHs HeTa-aKTHBHOCTY IIPeXIapara.

W3Meperne akTUBHOCTH 2*Th B IPUroTOBICHHOM CYSTHOM 06pas3-
11 ¥ OTIpEACICHUE YAEIbHOM aKTUBHOCTH 2#U B IIpoGe BOJBI BHITOJTHS-
10T B COOTBETCTBYH ¢ IL. 13.6.

12.3.2. Tlo BropoMy BapuamTy onpenestior »#U u *U. Meton
OCHOBAH Ha XpoMarorpauyeckoM pasfeleHIH U30TOMOB ypaHa ¥ To-
pust annonuToM /1D~ 1011 (v apyruMm noaugyHKUMOHATBHBIM HU3-
KOOCHOBHBIM aHHOHWTOM KOHAEHCALIMOHHOIO THIIA) C IIOCICHYIONVM
aTh(ha-CIIEKTPOMETPUIECKMM OIIpeACIcHHEM aKTMBHOCTH PaJlOHYyK-
Janos [2].
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B [aHHOM cJTy4ae I OIIpeie/IeHUs XMMIIECKOr0 BRIXOAA YpaHa B
TOPMsI Ha HAYAJIHHOM 3Talle aHa/IU3a B IpO6Y BBOAAT H30TOIHEIE HHIV-
KaTOpHl, B KaYeCTBE KOTOPHIX MCIIONB3YIOT #2U m #*Th. AKTMBHOCTE
BHOCHMOTO 22U He JOJDKHa IPEBRIIIATE OXUIaeMbIe B IIPo0e BOABI aK-
uBHOCTH U 1 2*U Gonee ueM B 5— 10 pas. Kak npaswwto, B 1po6y BHO-
car 0,2—0,3 Bk 27U, KomrdecTBo BHOCHMOTO *Th He H0/DKHO GBITH Me-
Hee 50 Bx/mpo6y. [l npuroToBieHMA KOHTPOILHOTO PacTBOpa M30-
TOTIHOYO WHIMKaropa 2¢Th MCIIONB3YIOT METOOMKY, IPUBEACHHYIO B
MBH «MeTtonuka BHIIOMHEHUSI M3MEPEHMM OOBEMHOM AKTHMBHOCTH
u3otonos Topust (232, 230, 228) B mpHPOXHEIX BoAax ambda-crekTpo-
METPUYECKUM METOLOM C PaIMOXMMMYCCKON TNOITrOTOBKOM» (TIpH-
nox.7,m. 7).

PacTBop, ocTaBIIMiics IOC/E BEIIENICHUS 13 Hero #°Po 1 2°Bi (pac-
TBOP 4), ymapusaioT 1o 20— 30 M1, Ao6aBsmoT 10 MJ1 cMECH KOHIIEHTPY-
posannbeix HCl u HNO, (o6seMHoe cooTHomeHue 1 : 1), 3aKprIBaioT
9AaCOBBIM CTEKJIOM Y KMIISITAT O 06pa30BaHUA BIaXHBIX cosieil. Onepa-
MO TIOBTOPSIIOT HECKOJIBKO pa3 A0 IOJHOTO Pa3JIoXEHUs OPraHmJeC-
KIX BeINeCTB (B OCHOBHOM JIMMOHHOM ¥ aCKOPOMHOBOM KHCIOT). Biax-
Hble conx obpabaTeiBalor KOHIeHTpupoBaHHo# HCl no ynamenus
HNO,, pactsopsiror B 50 M1 8 1 HC| 1 npomyckaior pacTBOp 4epes Ko-
JIOHKY mmamerpoM 10 MM ¢ 15 Mt anmoHooGMeHHO# cMorel B[3~1011
€O CKopocThIo | Mir/MuH. 3aTeM depe3 KONOHKY nporyckaior 70 M 8 H
HCl. O6renuHeHHBIN mioaT (pacTBop 5), comepXainuit M30TONE TO~
PHSI, OCTaBISTIOT [UTS1 JaTbHERIIET0 ONPECICHMS STHX PATHOHYKIIUIOB.

HzoTomm ypana 3:moupyioT ¢ KonoHkH 0,5 1 HCL. O6neM smoata
JTo;xeH cocTaparhk 100—150 mur, 9ro ofecnieynBaeT IHOIHOTY Jecop-
ouwvu ypara. ITonydeHHBIH pacTBOp yrapusaor 1o 10—20 M, opumi-
paroT 10 M1 10 %-ro pacTBOpa YIJIEKMCIOTO AaMMOHYS, YCTAHABIMBAIOT
pH = 8—9 ¢ nomobIo pacTBOpa aMMHaKa, HarpeBaloT KO KOaryJIsSI{ui
ocajika, 3aTeM OTGWILTPOBBIBAIOT OCANOK depes GWILTp «Oenas ieHTay,
TIPOMEIBAIOT 5 MJI 2 %-TO pacTBOpa YIJIEKHCIIOTO aMMOoHMsL. lasiee mpo-
BOZAT nepeocaxnerume ocanka Fe(OH), s Gonee mMOMIHOTO OTACACHUS
M30TOIIOB ypaHa OT MEINAIOMMX JieMeHTOB. [lia sToil uemu ordu-
JIFTPOBaHHBLA ¥ ripoMrITsIi ocanox Fe(OH), pactsopstior B 20 Mt 0,5 H
HCI u norropsmot nponecc ocaxnaerus Fe(OH), B npucyrcTBuu pac-
TBOpa KapGonata amMoHuA. K oObeuHeHHRIM (Wb TpaTaM, coaepxa-
UM PacTBOpUMETH KapGoHaTHEN! xoMmIutexe UO,(CO, );* ocropoxso
niprwmBatot cMech HNO, n HCI (1 : 1), 3aKpEIBaloT YaCOBEIM CTEKIIOM
KVILTTAT A0 pa3pyLieHuss aMMOHUIHBIX coliel (onepaiyio HeoGxommMo
TIOBTOPUTH 2—4 pa3a). Yaanenwe HNO, nposonsT o6paGoTkoit Brax-
HBIX costelt konnenTpuposatHo# HCL. K nomygeHHOMY CyXOMy OCTaTKy
noGasiemor 10 cm? 0,5 1 HNO, n HarpesatoT. K nonyaeHHOMY pacTBopy
npuGaBsIioT 5 cM® 1 %-ro pacTsopa TpWwIoHa B, 1 cM® HaCHIIICHHOTO
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(NH)),C,0,% 1 cm? 25 %-ro NH,Cl. osonsT aMmmuakom pH xo 9, repe-
HOCSIT B SJIEKTPOIIMTHYECKYIO A9eMKY, CTaKaH OOMBIBAIOT 5 CM® JUCTHII-
JIMPOBaHHOM BoAkl. [IPOMEIBHBIC BOJIBI TAKIKE IEPEHOCHT B SJIEKTPOIIM~
TUIECKYIO STYEHKY.

DJIEKTpOJIN3 IPOBOAAT IIPU CHiie ToKa 2 A B Teuenue 0,5 4. B xone
2JIEKTPOJIM3a KOHTpoaupyioT pH pacTBopa, morepXusas ero Ha ypoB-
He 9. 3a MEHYTY K0 OKOHYaHMSI SJICKTPOJIU3a B PACTBOP JoOaB/IsIOT 1 Mt
pacTBopa aMMuMaka. PasbupaloT sueiKy, BBIHMMAIOT MUIIEHb (AMCK U3
HEpXaBeIoIEe CTaH), IPOMBIBAIOT STHJIOBEIM CIIPTOM M IPOKAJINBa~
IOT Ha CIIMPTOBKE JI0 CJIETKA XeJrToro meerta. IlomydaeHHb ipenapar sis-
JIIETCSL CYCTHBIM O6pas’lioM Ul M3MEPCHWA aKTUBHOCTU H30TONOB
ypaHa Ha anbda-crexTpoMeTpe.

Ipumeuanne. i Ke3aKTUBAUMY UCIONB30BRHHEIC IMCKY KUTISITSAT B T¢4eHue 148
0,5 H HNO,, poMIBaioT MPOTOIHOM BONOI!, OYMIIAIOT CONOM U 06pabaTHBAIOT TOHKOH
HaXnayHo! Gymaroit, NpoMBIBAIOT AMCTWLTMPOBaHHOK BOXOH, 3aTeM STWIOBHIM CITHD-
TOM Wiy aLieToHoM. CKOPOCTb CYETa OT JUCKA, U3MEPCHHaA Ha COOTBETCTBYIOEH ana-

paType, He JIOJDKHA TIPEBHIIATh (HOHOBEIE 3HAYEHMU, B IPOTUBHOM CITydac OUMCTKY II0-
BTOPSIOT.

12.4. Paduoxumuneckoe evidesenue U30monoe mopus

TTo HacTOSIYIM PeKOMEHIALMAM OTPENEITIOT TPU anbda-u3nyda-
IOIIUX M30TONA TOpus: ¥’Th, WICH ero paauoakTHBHOIO ceMEHCTBA —
2Th, a Taxcke *'Th, KOTOpHI ABIACTCS WICHOM TIPUPOTHOTO ceMeH-
cBa 28U, Jliis onpeieieHus YAebHOM aKTHBHOCTY M30TOIIOB TOPHS CO-
JITHO-KWMCJIBIM PacTBOP, NOMYyYEHHBIM 1I0CTE OTACICHUS U30TOIOB Ypa-
Ha (pacTBOp 5), pa30aB/ITIOT AUCTWUIMPOBAHHON BOAO# 1O KMCIOTHOC-
1 3 H o HCL. TIpuroToB/ieHHbIH COMHO-KUCIBIA PACTBOP IPOITYCKa-
0T Yepes KOJIOHKY, 3anoaHenHy1o xarnonuToM KY-2-8 co cxopocThio
1 wui/mMuH. TIpy 3TOM Ha cMoJie COPOGUPYIOTCS M30TOIBI TOPHUsA, OMHO~
BPEMEHHO IIPOMCXOAMT OTHEICHME OCHOBHEIX MaKpOKOMITOHCHTOB.
I OYMCTKM OT MOHOB Xejle3a M HEKOTOPHIX APYTUX KaTHOHOB CMOJTY
rpomeisaioT 100 M 1 HCI ¢ To# e ckopocTsio. decopOIiio M30TooB
TOPWSL IPOBOIST C ITOMOIIIBIO PAaCTBOPA OKCAIaTa WM KapOoHaTa aMMo-
HWSI, KOTOPBI 0GpasyeT ¢ TOpHEM OTPHUIATEILHO 3apsSOKeHHEIN Kap6o-
HaTHBIA XOMIUIeKC. DI 3Toro uepe3 cMoiy mpomyckaioT 100 mi
10 %-ro pacTBOpa OKcajaTa WM KapGoHaTa aMMoHus. Ilepsylo no-
PLHIO NPYWJIMBAIOT O4EHB OCTOPOXHO, TaK Kak IPOMCXoquT OypHOE pa3-
JIOXEHHEe KapboHAaTa B CONTHON KMCIIOTe, OcTaBielcs Ha cMone. Mox-
HO HpeIBAPUTENIHHO BLITECHUTD (DPOHT KMCIIOTHL U3 BepXHEH YacTu KO-
JIOHKY HeGopIno (5—8 Mr) nopuueit BoasL.

Dmoar, coaepXanit H30TONL! TOPHS, BRIIAPHUBAIOT 4O BIAXHBIX
coneit, mpwmmBalwT 10—15 MJI cMECH KOHLIEHTPUPOBAHHOH COMIHOR U
a3oTHOM kucioT (1 : 1), 3aKPLIBAIOT YACOBLIM CTEKJIOM M MPOROILKAIOT
BbinapuBaHue. O6paGoTKy KMCIOTaMU TIOBTOPSIOT KO IOJTHOrO paspy-
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IICHMs KapOoHaTa AMMOHMS. A30THYIO KMCJIOTY YIAJLSTIOT BRITIApUBAHU~
€M BJIAXHBIX COJIEH C KOHUECHTPUPOBAHHOM COMSTHON KmcroToi (He-
cKoJIbKO pa3). ITomydeHHBIH cyxoii ocTaTOX PacTBOPSIOT IIPH Harpesa-
wvm B 10 cM® 1%-ro pacTBopa Tprwtona B, npwimsaror 1o 1 em? 25 %-ro
pacrsopa NH,Cl u HacsmmenHoro pacrsopa (NH,),CO,, ycranaBmBa-
1ot pH 3—4 no6asnermenm no xamwnssm 7 # HNO,. PacTBop mepeHocsT B
3JICKTPOJIMTUYECKYIO S9eiiKy, CcTakaH OOMEIBAIOT 8 CM® MUCTHLTHPO-
BaHHOY Bonkl. ITpoMEIBHEIE BOMEI TAKKE IIEPEHOCHT B SJIEKTPOIATHYEC-
KYIO AYCUKY.

DNEXTPOAN3 TIPOBOAST IpH cuie Toka 2 A B Tederwe 0,5 4. B xone
3JIEKTPOM3a KOHTpoupyioT pH pacTBopa, monaepXuBas ero Ha ypoB-
He 3—4, no6asnesveM 1o xamiaM aMmmvuaka wit 7 H HNO,. 3a munyTy
JI0 OKOHYaHMA JICKTPOJIM3a B pacTBOp KOOaBIsIOT 1 MJI pacTBOpa am-
muaka. Pasbuparor sueliKy, BRIHUMAIOT MUIIEHDb (QUCK M3 HEPXABEIO-
et cTam), IPOMBIBAIOT STWIOBBIM CITMPTOM U IPOKAJIMBAIOT Ha CITHD-
TOBKE JI0 CJIETKa XeaToro iseTa. IIoydeHHEI TIperapar ABISICTCS
CYETHBIM 00pa3lioM TSI U3MEPEHUSI aKTUBHOCTY M30TOIIOB TOPUS Ha
ambbha-CIIEKTPOMETPE.

Ilpamenanue, IIpw oTcyTCTBMY abha-CrIeKTPOMETPA MOXHO IPOBECTH U3MEPEHME
CYMMapHO# aKTHBHOCTH M30TOIIOB TOPMS B IIPUIOTORICHHOM CYETHOM 0Gpa3sne paguo-
METPMYECKH, B COOTBETCTBHY C II. 13.7. B 3TOM Ciydae pacTBOP M30TOIHOIO MHAKKATOpA
*Th B 1po6y He BHOCAT. XUMIYECKVIH BLIXOX TOPHS CIMTAIOT paBHEM 0,75 (314 BestvanHa
65112 OIIPENENICHA SKCIIEPMMEHTATBHO NPY pa3paboTKe METOIMKH C HCIIOb30BaHHEM 06-
pa3sloBOro pacTBOPA).

12.5. Paduoxumunecroe gvidesenue Y (°Sr) u “'Cs

B oTo6panHyIo amuKBoTy BOAB Hocie roaxkucienus HClpopH =1
BHOCSIT paCTBOPKI HOCUTeNEM — XJIOPUCTHIA HTTpuix (60 MT B pacuere Ha
Y,0,), xropuctsii crporumii (100 mMr B pacyete Ha SrSO,), XropuCThIA
ne3uit (80 mr B pacuere Ha Cs,Sb,];) n xnmopucrsit ranrax (60 mMr B pac-
geTe Ha La,0,). IIpu Maroit MuHepanu3aui BOARL B IpoOy HeoGxomum-
Mo jxobasurh S0—100 Mr xtopucroro Kansmms. [Ipody yrapusaioT 1o
500—600 mur. VI3 ropsraero pacTBOpa OCaXHaloT OKCAIATH! INEIOTHO-3¢~
MEJIBHBIX JIEMEHTOB J00aBJIeHMeM HACHIMEHHOTO PacTBOpa HiaBelie-
BOM KUCJIOTHI (WIH II3BEJIEBO-KHUCIOTO aMMOHMS) M paCTBOPa aMMHAaKa
1o pH = 4. PacTBop ¢ 0caxkoM OCTaBISIIOT Ha 2—4 1, OTHUILTPOBLIBA-
JOT OCaJIOK ¥ IIPOMBIBAIOT €TI0 JUCTWUIMPOBaHHOM BOMOM, comepXainei
OKCAJIAT~HOHEI.

Ocanok npokajgusaioT npu Temneparype 600—800 °C B Teuenue
vaca, pactsopsioT B 2 B HC1 u xvsrrsir o mosxoro yaanenus: CO,.
ITocire 3TOr0 OCAXNAIOT TMAPOOKYCH MTTPHA (1aHTaHA) Ge3yroibHEIM
aMMHaKOM M OT(IILTPOBHIBAIOT, MCIIONb3YS 00€330/IEHHbI (MILTD
«KpacHas JicHTa» quametpoM 11,0 cM. 3anmceiBaloT BpeMs OTAENCHUS
7Y ot *Sr. Ocagok pactsopsiioT B 30—40 mn 1 1 HC1, HaceimaroT mMen-
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KOpacTePTHIM CY/IbGhATOM KaJus IO IIOSBIICHHs 0caiKa (OTHe/ICHUE UT-
TPWSL OT PeNKO3EMEIbHBIX pamuoHyknoB). Yepes 0,5 1 ocagok ordu-
JILTPOBBLIBAIOT, MCHOIB3YsI 00€330IeHHEIN QIILTP «CUHSS JCHTa» IUa-
metpoMm 11,0 oM, nmpombisaor pacTBopoM 1 H HCl, HaceNIEHHEBIM CYJIb~
(aToM Kanns M oTOPaCHIBaiOT (IIPOLIEYPY OCaXIeHUs Cyab(haToB Ka-
JIIS ¥ JlaHTaHa noBTopsIoT). PwisTpar pa3baBismoT JUCTWUIMPOBaH-
Ho¥t Bozio¥ 1o o6beMa 100 M1, ocaxaaloT IMAPOOKUCH UTTpUs Ge3yronb-
HBIM aMMMaKoM 1py pH = 8—9 1 oTOMIETPOBRIBAIOT, MCIIONB3YS 00€3-
30JICHHBIN QWILTP «KpacHast JieHTa» auameTpoM 11,0 cM. Ocapok pac-
TBOpsiioT B 2 H HCI, pa36asnsioT qucTinpoBanEoi Bomoi go 100 M,
J06aB/poT 10 MJT HachIIIEHHOTO PACTBOPA IIABE/IEBOM KUCIOTH U aM~
muaxom goeorst pH o 1,5 mis o6pasoBaHus ocaika oKcajara UTTpUsA.
Yepes 20—30 MuH 0cafoK OTHUILTPOBEIBAIOT, UCIIOIB3YA 06E330JICH-
HbIi QWIBTP «CHHSAA JIEHTa» JuaMeTpoM 12,5 cM, IpOMBIBAIOT JUCTHII-
JIMPOBAaHHO! BOIOY C OKCaJlaT-MOHAMH M TIPOKAIMBAIOT B My(ere B Te-
gyenue 1 y npu Temmepatype 800—900 °C aist mepeBefcHMs OKcajiaTa
urTpus B Y,0,. [TomydeHHEI 0cafok HAHOCAT pABHOMEPHBIM CJIOEM Ha
TIPEABAPUTEIILHO B3BCIICHHYIO ITOIUTOXKY, B3BELIMBAIOT OCa0K BMECTE
C MOIJIOXKKOM JUIS ONpPENEICHUS XUMMWYECKOIO BHIXOAA MTTPMSA.
H3mepeHre akTHBHOCTH Y B NPUroTOBICHHOM CYECTHOM 0Opasiie U
OIpeleieHNe YACIBHOM aKTUBHOCTH ¥Sr B 11po6Ge BOIXbI BRINQJIHAIOT B
COOTBETCTBIM C 11. 13.8.

B ¢punrTpaTe (ocne ocaxneHUs OKCaNaToOB MEeI0THO-3eMEIbHBIX
7 PeAK03eMEIIbHBIX SNIEMEHTOB) onpenensioT *’Cs. st 5Toro B pacTBOp
TIOC/IEHOBATENBHO BHOCAT 5—7 M 10 %-r0 a30THO-KHCIIOTO HUKEIT 1
5—7 mn 10 %-ro deppoumaHmIa HATPHS, IEPEMEIINBAIOT 2—3 MUH U
OCTaBJIIIOT Ha HECKOJIBKO YacoB (JIydIle Ha HOYb) i1 GOPMUPOBAHMUS
ocanka. Ocagox dhepponaHuIa HHKeNs, conepxamero ’Cs, oThwIbT-
POBBIBAIOT, UCIIOJB3YS 00€330JIEHHEI DUIBTP «CHHsAsA/OeNast JICHTa»
nuamerpoM 15,0 cM, u mpoxanmmMBaioT B Mydesne Hpu TeMriepaType
400—500 °C B TeyeHme 2—3 4 O MOJHOTrO cropanus ¢uwistpa. Pu-
JIBTPAT UCHONB3YIOT 1A onpenenenust “K. IIpoxaneHHbIA ocaqok ne-
DEHOCST B cTakaH, 3anuBaioT 3 H HCl u HarpeBatoT 10 kunieHust. Hepac-
TBOPUBIINECH JACTULH OTHWILTPOBEIBAIOT, MCIIONB3YS 00330 IeHHLIN
dwIETp «Oenas/xeiTas eHra» fuamMeTpoM 7,0 cM, IPOMBIBAIOT Ha (u-
ssrpe 3 H HCI, o6npit 065eM pacTBopa He HOJDKeH O0krrs Gosiee 50 M.
QWIbTPAT OXITAXAAIOT, BHOCHT B HETO 3 MJT CBEXETIPUIOTOBICHHOIO Ha-
cemmeHHoro pactBopa NH,I, oGeciBednsaloT pacTsop nobaBIeHIEM
CEPHUCTO-KHMCIJIOTO HaTpysl, 3aTeM npwiusaiot 0,8 M1 TpexxutopucToi
cypsMul SbCl, ¥ TINATENLHO ITEpEeMEeNINBaIOT PacTBOP CTEK/ITHHOM Ma-
Joyko¥i no obpasoBanms ocamka Cs,Sb,I; kpacHoro msera. Ocanox
BBIZEPXMBAIOT 1,5—2 9 (MOXHO Ha JiesTHOY GaHe).

Orcrossimiicss ocanox Cs,Sb,I; ¢dwisTpylot, nerions3ys 06e3s3o-
JICHHbIM (WIBTP «CHHAS JICHTa» WIN <«XerTasd JICHTa» ANaMeTpoOM
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7,0 cM, poMBIBaIOT 3—4 pa3a JieATHOM YKCYCHOM KICIO0TOM! (0 OCBET-
JICHHA JIPOMBIBHBIX BOX), 3aTE€M 3THJIOBEIM CIIMPTOM JIO YIAIeHM 3a1a-
Xa YKCYCHOM KHMCJIOTHI ¥ BRICYIIMBAIOT. BHICYIIEHHBIM 0CaIOK HAHOCAT
PaBHOMEDHBIM CJIOEM Ha IPEXBAPUTEHABHO BIBEIIEHHYIO TOIUIOXKY,
B3BEIIMBAIOT OCaZOK BMECTE C IOMWIOKKOM T ONpeIeIeHHS XUMIIeC-
KOTO BEIXOJIA LIE3MS.

H3mepeHye akTHBHOCTH '¥Cs B IPUTOTOBJIEHHOM CYETHOM 00pas-
i€ ¥ OIpeJieJIeHNE EI0 YACIBHOM aKTMBHOCTH B IIpoGe BOAKI BHIIIOMHSI-
10T B COOTBETCTBUM C IT. 13.9.

12.6. Ipuzomosaenue cuemmuvix 06pasnoe 04s onpedesenus
ydeavnoii axmusrnocmu “K

CueTHbIY 06pasen Wist ONpeReNeHs YACIbHOM akTuBHOCTH “K ro-
TOBAT ITyTEM BbITApHUBAHUSA IO CYXOTO OCTaTKa (hIIsTpaTa, HoJIyIeHHO-
TO TIociie BRgeNcHuA *Y (*Sr) u ¥Cs, Cyxo# 0CTaTOX IPOKAIMBAIOT B
MydepHo neuu B Tegerne 1 9 ipu remmnepatype 300—400 °C. Ocanok
PacTUPAIOT 0 COCTOSTHUS «ITyApPkI», B3BELIMBAIOT, NEPEHOCAT Ha MO~
JIOXKY IEJIMKOM WIH 6epyT aTMKBOTY (B 3aBUCHMOCTH OT BeCa BRIIEICH-
HOTO 0CaJIKa), PUKCHUPYIOT ITMIOBEIM CITMPTOM, BRICYIIMBAIOT ITOJ H-
¢pakpacHoit TamMIIoii.

W3mepenue aktuBHOCTH “K B IIPUTOTOBJIEHHOM CYETHOM 0Gpasue
¥ OTIpeIe/ICHHE €T0 YASIHHOM AKTUBHOCTH B IIPoGe BOIKI BRIIOJIHSIIOT B
coorsercTBUM ¢ 1. 13.10.

13. Pexomenaanuy o H3MePEHNIO AKTHBHOCTH
CYETHBLIX 00DPA3NO0B ¥ OHpPeeIeHHIo YACTLHO0H AKTHBHOCTH
PAIMOBYKJIAIOB B MPOGAX BOIbI

13.1. Hoozomosxa x uzmepenusam

JUJIst TpOBEICHMST M3MEPEHMS € 3apaHee 3aaHHON TTOrpeTHOCTRIO
HYXHO OIIPENEIIATE BPEMS U3MEPESHUA NIPOGBI Ha OCHOBAHMY 3a1aHHOM
IOTPEITHOCTH, CKOPOCTH CYeTa OT (hOHa M BPEMEHH €0 U3MEpPEHUs, a
TAaKXe OPHMEHTUPOBOYHOM CKOPOCTM cyera OT Iipermapara. BriGop
BpPEMEHH CUeTa IIpelapata IpOU3BOAT 110 hopMmye:

Ry +n¢

(On, '”0)2 _hy
100> ¢

MUH, IIe 6)

n, — CKOpPOCTb C9eTa OT NpeTnapara 3a BEeToM (oHa,
VIMII/MMH;
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n, — CKOPOCTb CueTa OT (poHa, MMII/MHH;
— 3aJaHHAs MOTPEITHOCTD M3MEpeHUst, %, IPUBNMACTCH
TIO JAaHHBIM Tabi. 1;
t, — BpeMs H3MepeHus GoHa, MuH;
t — BpeMsi M3MEepeHUsA Npenapara, MIH.

V3MepeHMA aKTHBHOCTH PAIVOHYKIIWIIOB BHITIOTHSTIOT C IPUMEHE~
HueM anba-6era-pamoMerpa, Hanpumep YM®P-2000, 110 cxeMe:

— TIPOBOJST MOATOTOBKY PanvoMeTpa K paboTe COIIaCHO PYKOBOI~
CTBY 110 3KCIUTyaTaLly IIpubopa;

— YCTaHaBJIMBAIOT B GapaGaH pamroMeTpa IMCTYIO, ICTYIO H3Me~
PHUTENBHYIO KIOBETY M BBIIONHSIOT U3Mepenue doxa B anbda- u/mwm
Gera-KaHale B TeueHue 60 MUH;

— M3MEPEHYS BHITOMHAIOT B COOTBETCTBHY C TEXHHYECKUM ONMCa-
HUEM M WHCTPYKIMEHl IO 3KCIUIyaTalWy pagvioMeTpa, HarpuMep
YM®-2000;

— BPEMsI U3MEPEHNS ¥ KOJIMIECTBO HAKOILIEHHBIX MMITYJIbCOB (NV,)
3aHOCAT B pabouuit XypHait,

— BBIUCIBIIOT (JOHOBYIO CKOPOCTB CHETa VIMITYITBCOB #,, 10 hopMyste:

Ry =% MMII/MHH, TXe @)
(4

N, — Konu4ecTBO HaKOILTIEHHBIX MMITYJTECOB [P U3MEPESHUM
dona, umr;
t, — Bpems uaMepeHus GoHa, MUH;

~ B CIIyuae, eClu 1, IIpeBhILaeT (POHOBOE 3HAYeHUE B GeTa- U/min
anbga-KaHalle, IPOBOAST AE3aKTHBALMIO OapabaHa pagvMoMeTpa 3TH-
JIOBBIM CITIPTOM;

— YCTaHaBJIMBAIOT B OapabaH paguoMeTpa KOHTPOJbHEIA MCTOY-
HUK ¥ BEITTOJTHSIIOT U3MEPEHWe B TeueHne 10 MuH,

— BpEMsi U3MEPEHUS £, MMH, ¥ KOJIMYECTBO HAKOIUIEHHEIX M-
TyAbcoB N, ¥IMII, 3aHOCSAT B paGouwit KypHa;

— BBYUCISIOT CKOPOCTh CYETA MMITYJIECOB OT KOHTPOJIBLHOTO ¥C-
TOYHUMKA 10 aibba- U/Wiu GeTa-KaHay n,, o popmye:

B, = Ne MMII/MMH, TIE )
4

Ku

N, — KOJMHMYECTBO HAKOTUIEHHBIX MMITYJIGCOB [P U3MEPEHUU
KOHTPOJILHOFO MCTOYHMKA, VIMII;
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t, — BpeMs M3MEPEHHMA KOHTPOJIBHOTO MCTOYHMKA, MUH;

— CKOPOCTb CU€Ta MMILY/IbCOB OT KOHTPOJILHOIO MCTOYHUKA He JOJI-
JKHA OTVINYATHCS OT 3HAYCHUS, YKA3aHHOTO B CBUACTENILCTBE O TIOBEPKE,
Gonee geM Ha 5 %. B TOM ciTydae, eCITU 3TO YCJIOBUE HE BRITOIHSICTCS, BhI~
SICHSTIOT TIPUYMHEBL, KOTOPBIE MOIJIM IIPMBECTH K M3MEHEHMIO YYBCTBH-
TENLHOCTH panuoMeTpa. B cirydae HeoGXOTMMOCTH TIPOBOASAT PEMOHT,
Hajtagky npubopa. [Tocie peMOHTa MpOBOIAT MOBEPKY IIpuGopa.

13.2. Onpedeaenue ydeavHoli cymmaproii axmuernocmu
anbha- u bema-usLynaowux pacuoHyKiuoos

13.2.1, Onpegensior Koa¢hduime T CBI3M pagHoMeTpa Uik albdba-
¥ GeTa-U3mydeHus: 06pa3oB CPaBHEHMsI, M3TOTORJICHHEIX Ha OCHOBE
#Ra (ampa-kaHar) n “K (6eTa-KaHaI) B COOTBETCTBMM C IIPHIOXK. 5.

13.2.2. BRIMUCISAIOT CKOPOCTh CYETa MMIIY/ILCOB OT CYETHOIO 06-
pasua n_ o 6era- 1 anbda-kaHany no dopmyie:

Na(ﬁ)
";(B) =2 _ yMII/MVH, THE )
o
N°®) — KOMMYECTBO HAKOTUICHHBIX UMITYJIECOB ITPY H3MEPCHYH

CYETHOTO 06pasia, uvIT;
t, — BpEMs M3MEPEHNsI CIETHOTO 0Opa3sra, MUH.

13.2.3. OnpenensioT yoenabHyl0 CyMMapHYXO aKTMBHOCTD ajiba-
M3IYYAIOIIMUK pAXUOHYKIHUIOB Ay B BoZe 110 hopMyIe:

_ny K, -M
m

A, Bx/xT, rie (10)

ng — CKOPOCTb CYETa MMITYJILCOB OT 06paslia 3a BRIYETOM
ona o anpda-KaHaITy, IMII/MHUH;
K, — xosbdunrent cBa3m ais abbha-uitydeHus o6pasua,
(Bx/mr)/(uMI/MUH);
M — Macca BRIEJICHHOTO 0CaIKa, M
m — Macca Ipo6bl BOIBI, KT.

13.2.4. OupenensioT CyMMapHYIO YAEIBHYIO aKTHBHOCTD GeTa-u3-
JYMAIOLNX PATMOHYKIMAOB Asg B Bofie 1o dhopmyrie:
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nb Ky M
B m-p
n? — cKOpOCTB CYeTa MMITYITHCOB OT 06paslia 32 BHIETOM
dona no GeTa-KaHaiy, UMII/MUH;
Kg — xoadduimenT cBsi3u st GeTa-M3TyIeHUs],
Bx/(vvn/mu);
M — wmacca BbIIENIEHHOTo 0CaKa, MT;
m — Macca IpoOR BOIBI, KT;
P — MAacca aTlMKBOTHI BELIEIEHHOTO OCaKa, epeHeCeHHast
Ha IOUIOXKY, MT.

13.3. Onpedeaenue ydeavnoii axmusnocmu “*Ac (**Ra)

13.3.1. Tlocore BEIYMCTEHUSE CKOPOCTH CUETA HMITYJIECOB OT C3ETHO-
ro o6pasna La,0, (**Ac) no 6era-kaHaiy ONpeAC/IAIOT YICTBHYIO aKTUB-
HOCTB Ac (**Ra) B mpoGe BoIK! o opMyie:

n-K
e"w—z:x" . (1 — e"l,«c—z:s'h ) -m- p R pl

Bx/xT, e (11)

Ay = Apgg = bx/xt, roe(12)

N — CKOpOCTh CYETa MMITYJIBCOB OT CIECTHOIO 00pasiia 3a BEI-
yeToM GOHA, HMIT/MUH;
K428 — xoadbduiment cBsasu it 2Ac, Bx/(aMn/muH), onpe-
JeJIeHHBIA COIJIaCHO MPIWIOX. 5;
Agc—228 — UOCTOSIHHAs pacmana Ac;

t — BpeMs, NpolIeaIee OT MOMEHTA OCAXAEHUS TUIPOOKH -
cuJiaHTaHa (oTaeNeHue Ac oT #Ra) 1o MOMEHTa Hada-
Jia I3MEPeHMs CKOPOCTH CYETa, Y,

BpeMsi HaKOIUIEHUS #Ac B pacTBope #Ra, 4 (1Ipu ycio-
BuH £, < 40 4);

m — Macca IIpoOsL BOJEI, KT,

p — XUMHWYECKM BRIXOJI JIAHTAHA;

p, — XHMHYECKHMit BEIXOA Gapus.

BesmmauHe! onpasok Ha pacnan 2*Ac (T1/, = 6,13 1) B 3aBucumMoc-
TH OT BPEMEHM NpMBEAEHH! B TAOM. 2.

L

Tabauya 2
Ioipaska Ba pacuag *Ac (6~Me-ust ) B 3aBECHMOCTH 0T BpEMEHH
Bpemsi pacniaga *Ac, gacs (t) e Muens't
1 2
1 0,90
1,5 0,84
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Ilpodonoicernue maba. 2
1 2
2 0,79
1 2
2,5 0,76
3 0,71
3,5 0,67
4 0,64
4,5 0,60
5 0,57
6 0,50

13.4. Onpedeaenue ydeavnoii axmusnocmu “*Ra u *Ra

H3oromsl 2Ra 1 2‘Ra MMEIOT CPaBHUTEILHO GONBIIME pagHoaK-
TUBHEIC [IETIOYKY pacliajia, B pe3ynbTate 9ero Iociic COBMECTHOTO BHI-
JeNeHNsT 3TUX U30TOIIOB B IOJyYeHHBIX Npernaparax cynngara Ga-
pusa(pamisi) MPOUCXOINT M3MEHEHHe aKTUBHOCTH, KOTOPOE IOJDKHO
00513aTe/IBHO YIUTHIBATHCA JUIE KOPPEKTHOTO OIpEHeICHNs aKTHBHOC-
TH U30TOIOB pajusi. Anbtha-akTMBHOCTE 2‘Ra B BBIICIICHHOM 00pasiie
BO3PAcTaeT 3a CYeT HAKOIUIEHMS B HEM KOPOTKOXHUBYIIMX IPOAYKTOB
pacriana paquoHyKiMaa (**Rn 1 #¢Po), MaxcuMyM akKTHBHOCTH, B 3,2
pa3a NPEeBRINAIONIVi MCXOIHYIO BEIMIMHY, IoCTATaeTcd gepes 15 4, 3a-
TeM npoucxoaut ee crian ¢ Ty, = 3,6 aus (Tabn. 3).

Tabauua 3
Ionpaska xa pacnag “*Ra (e~x-u4! ) B 3aBACAMOCTH OT BpeMeHH
Bpems pacniana *Ra, cyTxu () e—Mre24t
1 0,83
2 0,68
2,5 0,62
3 0,57
3,75 0,49
4 0,47
4,75 0,41
5 0,39
6 0,3
11 0,12
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Hapacranue aysha-akTHBHOCTH Z$Ra B TedeHUE 1TepBOro MecsAua
OMpenesseTcsA HaKOIUICHNEM #2Rn M eT0 KOPOTKOXWUBYIIHX IIPOAYKTOB
pacrnana, KOTOphIe CPaBHUTENLHO GBICTPO IIPHXOIST C HUM B paBHOBE-
cue. AKTUBHOCTE 2°Po BeeacTsye GOJIBIIOTO Hepyoza TIonypaciaia
ero npemmecTseHHuKa **Pb (T1/, = 22,3 roaa) Bo3pacTaeT B IICPBHIC TPH
MecsaIa MEIJICHHO ¥, TaK KAK OHA Ha TPU IOPAAKa MeHbIIe oO1eHk anb-
(ha-aKTMBHOCTH, €6 MOXHO HE YUMTEIBaTh. *°Po IpUXOAUT B paBHOBE-
cue ¢ *Ra Gonee yeM yepes 5 yer [3].

B TeueHwe 1epBOro MeCSIA K MCIycKacMoM Ra ansta-gacTyie
HOOaBJIAIOTCA elie TP anbba-JacTHIlEI, MCIycKaeMmbie *?Rn, 2*Po u
24Pg, BCIeACTBYE 3TOTO B 3TOT NEPUOA M3MEHEHME AlTb(ha-aKTHBHOCTH
26Ra MOXHO OIIMcaTh GopMyIon:

A/4=1+3-(1-€™"), e (13)

A; — aKTMBHOCTB 2Ra B MOMEHT BPEMCHM £ IIOCHIE OTACICHUA
€ro OT MPOAYKTOB pacrana, bx/xr;

Ay — aKTHBHOCTH “Ra B MOMEHT €T0 BEIIeJieHUS, Koraa £ =0,
Bx/xT;

t — BpeMs OT MOMEHTA OTAeNCHMUA 2Ra OT IIPOAYKTOB €ro
pacriazna 1o M3MepPeHUsI aKTUBHOCTH CIETHOrO 06pasna,
CYTKH;

A — HocTosHHas pacniana ’Rn.,

COOTBETCTBYIOINE BEIMYMHBI, XAPAKTCPU3YIOMME HM3MEHEHNE
anbha-aKTUBHOCTY ®Ra B TeYeHME IEPBOTO MECAIIA TIOCIIE BRUTETCHIUS
PaaMOHYKIINIA, NTPEACTaBACHEI B Ta01. 4.

Tabnuya 4
Hsmenenne ampa-axrusaccTa *Ra B nepssiil Mecs
nocJie BheIeHns PAfMORYKIANa A, /4, =Y

1, CyTKH! x t, CYTKH X
1 1,5 14 3,76
2 1,92 15 3.81
3 2,26 17 3.86
4 2,45 18 3,89
5 _2.80 20 3.92
6 2,98 21 3.93
7 3,15 22 3.95
8 3,28 28 3,98

10 3.52 30 3.99
11 3,60 36 4,00
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151 oripenieieHus aKTHBHOCTH 26Ra cIeTHBIM 0Gpasel] A0CTATOUHO
M3MEpUTH depe3 4 4, u gepes 1, 2 u 3 cyTok mocie otTaeeHus #2Rn u
CPaBHUTE JIOMyICHHbIE BETMYUHEI C PE3YJIbTaTaMM, PACCYMTaHHEIMU 110
dopmyine (13).

Cosnaficeme (B TIpeHeNax MOTPEIIHOCTH W3MEPEHYIS) BEIWYMH
CBUIETENBCTBYET O HaMMIMKM B o6paslie NpenMyInecTBeHHO *Ra u
TIPAKTHYECKOM OTCYTCTBMM **Ra, YTO ITO3BOJISIET OIPEHETUTH aKTHB-
HOCTE Ra B nepuon or 4 4 Ao 2—3 CYTOK nocie oTneaeHus *Ra or
2Rn. B 3TOM CiTy9ae BEIYUCISIOT CKOPOCTh CYETa UMIIYJILCOB OT CYET-
Horo obpasna (BaSO,) 1o anmega-KaHaTy Yepes 4 ¥ mocie IpOKamBa-
HYs, a TaKKe gepes 1, 2 1 3 cyToK. JUIT CKOPOCTH CYETA UMILYIIECOB, TTO-
JTydeHHOH Hepe3 1, 2 ¥ 3 CYTOK I0CiIe IPOKATMBAHM (T. €. IOCIe OTae-
JIleHns #5Ra oT 22Rn), BHOCST COOTBETCTBYIOIIME IIONPAaBKY 13 Tabn.4,
6epyT CPeMHIO M3 BCeX BPEMEHHBIX TOYEK BEJIMUMHY M ONPENC/TIOT
VAENbHYIO aKTUBHOCTS Ra 1o dopmyrne:

Pon - Kepms BK/KT, THe (14)

m-p

P - Mmacca cueTHOTO 06pa3ia, MT;

Ry — CPEIHSISI CKOPOCTh CYETa MMITYABCOB OT CYETHOro 00-
pasua yepe3 4 4, a Takke (C yISTOM IIONPaBOK U3 Tabu-
1) gepes 1, 2 n 3 cyTok nocse npoxanusanus BaSO,
(**Ra), umr1/MuH;

KRpa—226 — xoadoumuenr cBasm i1 2Ra, (Bbx/mr)/(uMmn/mun)

OIIpEieIEHHBINA COIIACHO MPUWIOX. 5;

m — wmacca poGsl BOXbI, KT;

p — XUMHMYECKUi BBIXOZ 6apus.

Apys =

Ecnu BeSIAYMHEL, TTOYYCHHBIE XPH U3MEPEHNH aKTUBHOCTH CYET-
Horo oGpa3na uepes 1, 2 1 3 cyTox nmocne otaeneHus 2Ra or 22Rn, He co-
BIIAJIAI0T C PACCIMTAHHBIMM 110 opmye (13) BerrarHaMy, 5To 03Hava-
€T, YTO B Iipo0e TOMIMO 25Ra, B COM3MEPUMBIX C HUM KOJTUYECTBAX, IIPA-
cyrcTByeT *‘Ra. B 3ToM ciyyae st muenTuduKamay 2Ra 1 2‘Ra Heo6xo-
JIIMO JIOTIOJTHHTENBHOE M3MepeHME aiibdha-aKTUBHOCTU CYETHOrOo 06pas-
112 yepe3 IPOMEXYTOK BpeMeHM (1), JOCTaTOYHEBIN VIS pacriafa Haxosi-
merocs B npeniapare 2*Ra. ITockonbKy NepHon nosypaciana 2*Ra pasex
3,64 cyToK, IOTIONHUTENLHOE M3MEpeHMe anmb()a-aKTHBHOCTH MOXKHO
TIPOBOAMTh, HauMHas ¢ 11 cyTox mocie nmepsoro uaMepenms. K aromy
BpeMeHH Ra TIpaKTHYECKM pacriafacTcs, a HapacTaHNe aKTUBHOCTY
26Ra YIUTHIBAIOT, UCTIONb3YS hopmyity (13).

VaensHyio akTMBHOCTE 2$Ra 1 2*Ra BRMUCHAIOT COOTBETCTBEHHO
110 hopMyIam:
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P-ny - Ky

Bx/xr (15)
x-m-p

Apyezrg =

n
P-(n, ’“_Z’)'Km-m
X Bx/xr,tae  (16)

Apga = 3. o ety p
P — macca cyeTHOro o6pasiia, Mr;
n, — CKOpOCTh CYETa HMIIYJIBCOB OT CYeTHOro obpasua (3a
BRIUETOM CKOPOCTH cyeTa ¢hoHa) depe3 t CYTOK Iocie
ITEPBOTO M3MEPSHMS, MMI1/MUH;
Kpg-226 — xoapdumenTsl cBsa3m s 2*Ra u *Ra, Bx/mr)/
M Kpg—224  (¥MII/MUH) OTIpefe/ICHHEIE COITIACHO MPHJIOX. 5;
% — Koa(dUIMEHT, YINTHIBAIOIOMYA PETMCTPALKIO DPaaUo-
METPOM aTb(a-JacTHI, ICITYCKAaeMBIX JOYCPHMMHU NIPO-
JIyKTaMu pacliaga 2$Ra yepe3 f CyTOK 110CJI€ IIEPBOIO 13-
MepeHus (Tabi. 4);
m -- Macca Ipo0sI BOAEL, KT;
p — XAMMIYECKHUIt BBIXOX Gapus;
ny — CKOPOCThb CYeTa MMIMYJIbCOB OT CYETHOro obpasma (3a
BBIYETOM CKOPOCTH cyeTa hora) yepes 4 9 1Iociie mpoka-
ymBanusg BaSO, (#Ra) , nMi/MuH;
3 — koadduIMeHT, YINTHIBAIOMMA PETMCTPalIO DPagyo-
MeTpoM ark(ha-yacTHIl, MCIYCKAEMBIX JOUEPHUMM IIPO-
IOYKTaMH1 paciiafa 2*Ra;
ARg—224 — TIOCTOSTHHas pacnana *Ra;
! — BpeMs, TIpollefiree OT MOMEHTa oTmeeHus **Ra or
Th (ocaxnenue Ba(Ra)SO,) mo MoMeHTa nepBOro us-
MepeHUs: CKOPOCTH CYeTa CYESTHOrO 00pa3ia, CyTKH.

13.5. Onpedenenue ydeavnoii axmusnocmu **Po, ™" Bi (" Pb)

Tocie aneXTPONUTAIECKOro ocaxaeHus 2°Po u 2°Bi Ha Huxene-
BB IMCK OTIPEAEIIAIOT CKOPOCTD CYeTa IOJyIeHHOTro 06pasia o aib-
ha- n Gera-KaHay. MsMepeHe aKTMBHOCTH NIpENapaTa BRITONMHAIOT HE
panee, seM uepe3 10— 12 4 riocie 31eKTpOXMMHYECKOro BEIICIEHMSA pa~-
JUOHYKIIMEOB, TIOCKOJIBKY KpoMe *°Po 1 29Bi ripemapaT MOXeT colep-
KaTh KOPOTKOXMBYIIME anbda-axTuBHbIe (*¢Po, 24Po, 26Po, 22Po, 25Pp,
2Po, 2Bj) n 6era-akTuBHble (*“Bi, 2?Bi) panoHyKmuasL. Brimepxxa
npenapara 1nepen ero usMepeHneM B TeueHue 10—12 v npusomur X
pacriajfy 3THX KOPOTKOXMBYIIMX DaXMOHYKIMLOB, T. €. YCTPAHSET MX
MenIalee BIUAHAC,
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YnemsHyIo akTHBHOCTE 2°Po B mpoGe BOARI onpeaessiioT 1o dopmysie:
n-K
Apyio = —fe2 Bk/kT, T (a7
m-p
n — CKOPOCTB CYETa MMILYJIbCOB OT CUCTHOI'O 00paslia 33 BhI-
geToM hoHa 1o ankba-KaHaIy, UMIT/MYH;

Kpy210 — xo3ddunment cesasu wis °Po, B/ (vmMi/MuH), oxy-
YEHHBIA IIPU UCHIONB30OBAHMM KOHTPOJIBHOrO 0Opasia
CPaBHEHUS;

m — Macca IpoOkI BOJEI, KT;
p — XHMIYECKUH BhIXOA *'Po.

YaensHyl0 akTHBHOCTS 2°Bi B BojJie, KOTOPYIO IIPHHUMAIOT PABHOMK
YAENLHOW aKTUBHOCTH **Pb, onpeensioT o gopmyre:

1y Koy

2 bx/xr, tne  (18)
m-p,- g ru-aot

Apion0 = Apy 210 =

#, — CKOPOCTB CueTa MMITYJIbCOB OT CYETHOIO 06pa3iia 3a BEI-
geToM (hoHa 1o GeTa-KaHaTy, AMIT/MWH;

Kpi 210 — xkoabdmmenT cBasu ans 2°Bi, bx/(uMn/mMun), momy-
9YEHHEIA TpY MCIIONB30BaHUM KOHTPOJILHOro obpasna
CpaBHCHHS;

m — Macca IIpoOBI BOIbI, KT,
p, — XuMmudecKui BeIxox #°Bi;
t — BpeM OT NEKTPOXMMHUYECKOTo BEIACHCHE *°Bi fo n3-
MEPEHHS €10 aKTUBHOCTH, YaCkHI;
ABi-210 — TIOCTOSIHHAd paciaxa *°Bi.

Yipameuanms.

1. Xumnueckwe Brxombi *"Po 1 **Bi GRUTM OTIpEIENEHB! SKCTIEDUMEHTAILHO TIPK
pa3paGoTKe METOIUKH C UCTIONBL30BAHWEM COOTBETCTBYIOIMX CTAHAAPTHLIX PACTBOPOB:
Proze=0,9; plyze=0,85.

2. TTonparxu Ha pacriag **Bi (T ;=120 w) npeacrasneHs: B a6, 5.

Tabauya 5
IMonpaska Ha pacnan “°Bi (e~*s-20t ) B 3aBHCHMOCTH OT BpeMeHH

Bpewmst pacnaga *°Bi, gachi (t ehaaot

12 0,93
16 0,91
20 0,8
24 0,87

58 85
32 0.83
40 0,80
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13.6. Onpedeaenue ydeavroii axmuenocmu U

Tlocne BrigeneHna HAKOMBIIETOCT U3 ypaHa-238 2Th u uaMepe-
HMS CKOPOCTH cueTa o6pa3nia Ha YMD-2000 1o Gera-Kasany yIeTbHyIo
akTHBHOCTE U B BOE ONPEAENIAIOT IO GopMyJie:

Ay asp = Apyg3a =

n — CKOpOCTh CYETa MMITYJILCOB OT CYETHOTO 00pasiia 3a BhI-
geroM (oHa o Geta-Kanany, MMI/MUH;
Kry_934 — xoabdviment cesasu mig 2Th, bx/(umn/MuH), onpe-
JieJICHHBIH COITIACHO HPUJIOXK. 3;
ATp—234 — TOCTOSIHHAs pacnana *Th;
t — Bpems HakoruteHust *Th B pacTBope U, cyTKH;
m — Macca poOkI BOAEL, KT
p; — Xumuyeckwit Bexoa urtpus (**Th);
py — XMMUIECKUA BBIXO =],

n-Kp oy
(1- e_)%m't) m-p,-pP,

Bk/xr, roe (19)

IIpaveuanne. Xumuyeckuit sbixon U GbL1 ONpenesnieH SKCIEPUMEHTAILHO 1PY
pa3paboTke METORMKY C UCTIONL30BAHHEM CTAHIADTHOIO pacTsopa - U: Pau-asm = 0,65.

13.7. Onpedeaerue yoeavnoti cymmapnoi axmuerocmu
usomonos mopus (*°Th, *’Th, **Th)

BrMMCsmIOT CKOpPOCTE CUETa MMIIYJILCOB OT CYETHOro o0pasna (8
TOHKOM ¢JI0€) 10 anbta-KaHaly ¥ OIPEeIAI0T CYMMAPHYIO YICIBHYIO
aKTHBHOCTD M30TOIIOB TOPHS B IIpobe Boabl 1o dopmysic:

-K
2 Bsm Bx/kr, TIe (20)

Azm =

n — CKOpOCTbH cHeTa MMITYJICOB OT CUSTHOrO 0Opasia 3a BhI-
geToM oHa, MMII/MHH;
Ks1n — X02(h(DHUIMEHT CBSA3M UISI CYMMBI H30TOIIOB TOPHA,
bx/(umr/mMun);
m — Macca IpookI, KT;
p — XUMHYECKWI BEIXOX PaAXOHYKIMIOB.

Ipameuanne. XUMHUECKM BHIXON CYMMbI aibha-H3NyvyaloliuX U30TOTIOB TOPUS
OTIPEAENISIOT W3IMEPUB CKOPOCTH cueTa obpasia (**Th) Ha YM®-2000 nio GeTa-KaHary.

13.8. Onpedesenue yoeavnoii axmuenocmu *'Sr

ITocne BEMHCIEHMS CKOPOCTH CYETa MMITYJIbCOB OT CYETHOIO 06~
pasua Y,0, (*Y) no Geta-KaHayy ONPENEISIOT YACILHYI0O aKTUBHOCTh
%Y (*Sr) B mpoGe Boms! 110 opmyne:
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n-K
Ay gy = A5 90 = e T—eo Bk/xr, rae Qn

m-p

n — CKOpPOCTBH CYETa MMIIY/ILCOB OT CIETHOTO 06pasiia 3a BhI-
geToM (oHa, MMII/MVH;

Ky_90 — x03¢dmmeHT CBA3U MEXTY aKTUBHOCTBIO ¥Y B CKO-
POCTBIO CYETAa MMITYIBCOB OT CYETHOTO o0Opa3ua,
Bx/(mit/MuH), OTIpeNeIeHHRIA COTaCHO NPRJIOX. 5;

Ay_go ~— TIOCTOSHHas pacmana vY;

t —~ BpeMms, IpolIeauee OT MOMEHTa OTACIHeHMS *Y oT *Sr
JI0 BpEMEHM N3MEPeHVS aKTUBHOCTH 06pasna, u;
m — Macca IpoORl BOIKL, KT
p ~ XHMHUYECKMH BRIXOT 7Y,

BesmamHEr monipaBok Ha pacnan *Y (Ti/, = 64,1 1) B 3aBucHMOCTH
OT BPEMEHY IpUBEJICHEI B Ta01. 6.

Tabauya 6
Honpasga na pacuaz Y (¢—*r-x' ) B 3aBHCAMOCTH OT BpeMeRH
e |t | e | o
2 0,98 45 0,62
5 0,94 50 0,58
17 0,83 64 0,50
21 0,80 72 0,47
25 0,76 96 0,35
30 0,72 120 0,27
36 0,68 144 0,31

JUIst IPOBEPKM PAIMOXUMMIECKOM YACTOTH! BRIIECACHHOIO ¥Y cuer-
HiI 00pasen M3MEPSIOT AOIOIHHUTESIIBHO Yepe3 MEepHoXbl BPEMEHH,
paBHEIe 1--2 IepHOZaM IOIypacnaja paguoHykimaa. CKopocTs c4eTa,
OTHECEHHAA K BeJIMYMHE IONPAaBKY Ha paclal B 3aBUCHMOCTH OT Bpe-
MEHH, IPOLICANICTO YIOCHEe OTACHEeHMS ¥Y OT *Sr, {0JDKHA COBIANAThH B
Tpenesax OMMOKY M3MEPEHMS CO CKOPOCTBIO CYETa IepBOro u3Mepe-
HUs,

13.9. Onpedenenue yoeavnoii axmusnocmu *’Cs

Tlocite BErIUCHICHHA CKOPOCTH CYETa MMITY/ILCOB OT CUETHOTO 06-
pasma (Cs,Sb,I;) 110 GeTa~KaHANy ONPEHCIISIOT YAETLHYIO aKTHBHOCTD
1¥7Cs B ipobe BojsI 10 hopmydie:
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Aoy 1 = n Koy Bi/xT, e (22)
m-p

n — CKOPOCTb CYETa UMIIYJILCOB OT CISTHOTO 00pa3iia 3a BRI~
geToM (POHA, MMIT/MUH;

Kes_137 — x0addummenT cBA3M MEXAY aKTUBHOCTBIO Y'Cs M CKO-
POCTBIO CYeTa WMIYJILRCOB OT CYeTHOTO ofpasna,
Bx/(uM/MMH), onpeaeeHHEIA COTIaCHO IIPWIOX. 5;

m — Macca IpoOsI BOJEI, KT;
p — xummdeckuit Beixon Cs.

13.10. Onpedenenue ydeavnoii axmusnocmu “K

CuyeTHblif 06pasell TOMEIAIOT B iepXaTelIb 00pas3loB anbda-6eTa
pagyioMeTpa Ha MOCAI0TIHOC MECTO IS U3MCPCHMSA npoﬁ Ha TOJCTBIX
MOUTOXKAX M 3aKPHIBAIOT CBEPXY AMIOMUHMEBOR (honbro#t ToMmuEON
81 Mr/cM?, IOCKONIBKY MaKCVMaJibHasi SHEPTUS GeTa-H3IyIeHUs IIpU-
POIHBIX PATMOHYKIMAOB psiIoB U U 22Th 3HAYMTEILHO HIIXE, YEM Y
“K, 3a MOMIOINAIMM 3KPAaHOM W3 UTIOMUHUS TOMIMMHON 81 Mr/cm?,
COOTBETCTBYIOILIAM CJIOIO IIOJIOBMHHOTO 0cabieHus misi GeTa-nanyde-
Hus YK, peructpupyercd Tonmeko Geta-usnydeHue “K, ociabneHHOE B
2 paza. Bera-usnyyesue Y OTCYTCTBYET, T. K. OH PATAOXIMITICCKH ya~
JICH U3 aNMKBOTHI Ha NPeIBIIYINEeM STaTe aHaIH3a.

ITocne BRIYACAEHUST CKOPOCTH CYETA MMIIYILCOB OT CYETHOIO 06-
pasia, 3aKpHIToro aoMIHMEBOM dobroit Tommuo# 81 Mr/cM?, oripe-
JeJISIoT yemsHylo akTuBHocTh “K B npo6e Bonsl 1o opmyiie:

Apso = 2-n-KeyM Br/cT, the  (23)
m-p
n — CKOPOCTb CYETa MIMITYJILCOB OT CYETHOro obpasma, 3a-
KPBITOTO  NIOMHHMEBOM  ¢oneroit  (TONmmHOMN
81 Mr/cm?) 3a BergeToM HOHa, UMIT/MUH;

Kx 40 — xo0aduimeHT cBA3M MexXny akTuBHocThiO “K M cxo-
POCTBIO CHYETa WMIIYJILCOB OT CYETHOTO 0Opasna,
Bx/(vMn/MuH), onipeeNeHHEIX COrTACHO TIPIIOX. 5;

M — Macca BHUIEJICHHOTO 0CafKa, MT;
m — Macca IIpOORI BOIBI, KT;
P — Macca aJlMKBOTHL BHIACIEHHOTO 0CagKa, IEpeHECEHHOM
HA MOIOXKY, MT.

13.11. O6pabomxa pesyabmamoe usmepenui

13.11.1. ITpy nonHOM pagMOHYKIHTHOM aHAIM3E CISAYeT BhIIOJ-
HATH OLIEHKY COOTBETCTBYA YACILHOU CyMMapHO# ajtb(pa-aKTHBHOCTH
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¥ CYMMEI aKTHBHOCTEH pamuoHyKmmaos (MY 2.6.1.1981—05) no xpu-
TEPHIO:

4,-Y K, -4 <02 Bx/xr ,rne (24)

Ay — yoensHas cyMMapHas anbha-aKTUBHOCTb, BX/KT;

K; — x03¢GbumenHTsl, XapaKTepH3ylonMe HECOOTBETCTBHE
SHEPIEeTUYECKUX CIIEKTPOB CTAHAAPTOB CPAaBHEHMS U pe-
amLHOM IPOGKI (Tabn. 7);

0,2 — sMoupuyecKuit K03(DOUIEHT, YIUTHIBAIOMWA IPH-
CYTCTBHE B IpoGe BOAKI APYTUX albda-13Tydalomux pa-
JIVOHYKJIMJIOB HA YPOBHE He Gojee 5 % oT 3Hauerms YB;,
OTIpefieJieHIe KOTOPHIX B TIpOLiecCe aHaIM3a He IIPOBO-
wm (nanpumep, U, #°Th, 2Th, 2Th).

Tabauya 7
3uavenns xoapdmmenta K; npu ucnosm3opanma
cranzapra cpasaenms ¢ Eg = 5,15 MaB n ayokanM yposaem
JACKPHMEBAIAHN o.-paaaoMeTpa = 3 MaB

Ampda-aygaiommit | DHeprus ajibda-uydeHns, 3HaYeHHe

DPaTAOHYKIIHE, x3B xo3ddbummenrTa K

**Th 4010 0,60

i) 4195 0,65

*Th 4685 0,85

U, *Ra 4770; 4780 0,90

B+ 2¥0py; 29Ppg 5155 + 5168; 5305 1,00

Th; *'Am; **Pu 5420, 5486; 5500 1,10

Ra 5680 1,15

13.11.2. Ecimu ycnoBue (24) BBIIIONHEHO, TO CUMTAETCH, YTO BCE
OCHOBHbI€ aTb(ha-U3TyJaroIue PaTUOHYKINIBI, CONEpKAaIIHecs B IIpo-~
6¢, oTpeeNeHs], ¥ JalbHeHIIHe UCCIIeNOBa !SI BOABI He TpeOYyIoTCs.

13.11.3. Pe3ysbTaTHl ONpefeneHHs YACAbHOM aKTUBHOCTH (KaK M
VAEIbHOM CYMMApHO# aKTHMBHOCTH) PaIMOHYKIMAOB B IpoGe BOAE
MPENCTARIBUOT B hopMme:

4 =4, *A4, Bx/xr, e (25)
Aysy — DE3YILTAT U3MEPEHUS;

AAyz,, — a0COMOTHAS NOIPEIIHOCTh H3MEPEeHHs, JMCICHHOS
3HAYEHKE XOTOPO# PaCCUMTERIBAIOT ITo hopMyoe:
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5.4,
A4, =—ur B 26
=00 K/KT (26)

3HauyeHue & npuHUMAIOT KGO X0 TabM. 1, IMGO paccIUTHBAIOT,
YYUTBIBASI IOTPEITHOCTU, BO3HUKAIONHE HA BCEX CTAIVAX PaIMOXUMM-~-
YecKoro aHamm3a. CHCTeMaTHYECKIE IIOTPEIHOCTH CKIaHbIBAIOTCS U3
OTHOCHTEIFHON OTPELIHOCTH:

— OIIpeNe/eHHs XMMMYECKOTO BhIxoia §p. B ciydae BhimeneHus
u3oTora 6e3 HOCUTENS BKIIOYACTCsS OTHOCUTE/IbHAsE IOTPEIIHOCTD BhI-
X0lla U30TOIIa, HalileHHasl B IIPEABapUTEIbHEIX SKCIIEPUMEHTAX,

— I'PaxypoBKU TpuGopa, 8y, CyMMUpYIOLIEHCs Y3 MacIOpTHOM
TIOTPEMIHOCTU OTIPEACNICHHS aKTUBHOCTHU 3TajIOHA, NOrPELIHOCTH IIpU
0TOOpE AMKBOTHOM 9acTM pacTBOpa M YIOTPEHTHOCTH M3MEPEHUS aK-
TUBHOCTH STJIOHHOTO PaCTBOPa.

CpenHexkBagpaTHIECKYI0 MOrPelTHOCTh U3MEPEHNUS ONpPeAesioT
1o dbopmyne:

100 [N N
§ =— |[—+—2% %, e @7
Ny — cxopocTk cyeTa OT Iipemapara 3a BRETOM (oHa,

KMII/MUH;
N — ckopocThb c4eTa OT Ipenapara ¢ GOHOM, HMII/MUH;
! — BpeMsi M3MepEeHMs] Hperapara ¢ OHOM, MUH;
Ny — cxopocTs cueTa oT oHa, UMI/MUH;
1 — BpeMs M3MepeHus GoHa, MUH.

CpenHexBaapaTyieckas IOTPELIHOCTD 3aBUCHUT OT BpEMEHH U3Me-
PEHMSI ¥ He TOJIXHA TpeBsiuath 30 %.
OG0 NOTPelIHOCTD, 8y, AHAIN3a PACCUUTHIBAIOT 110 (PopMyIie:

8y =5, +0,” +5° 28)

14. KoBTpoJis K29eCTBa pe3y/IbTATOB H3MEPEHMiA
OPH Pean3anyy METOAUKM B JA60paTOpaH

14.1. KOHTpoN®L KaueCcTBa Pe3yIbTaTOB N3MEPCHIM IIPY peaiv3a-
IV METOIMKH B JIAGOPATOPUM IIpeyCMATPUBAET KOHTPONb:

~ VICTIQJIHUTENIEM IIPOLICAYPH! BRIIOMHECHMS U3MEPECHUI (Ha OCHO-
Be OLICHKM MOTPELIHOCTH IIPY peaii3aiivy OTAEILHO B3SITON KOHTPOJIb-
HOM IIpoLEeRypHI);
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— CTaGWIFHOCTH PE3YNTETAaTOB H3MEPEHMS (Ha OCHOBE OLICHKH IO~
IPEIIHOCTY P PEATM3AIIMI BCETO aHA/IN32 B COOTBETCTBUH CO CXEMOA,
IIPUBEIECHHOU B IPWIOX. 6).

14.2, AsropyuT™M KOHTPOJIA IIPOIEAYPH! BHIIOJHEHUS N3MepEeHUH
€ MCITOh30BaHUEM 00pa3IoB JISI KOHTPOJA (ATTECTOBAaHHBIX cMecei).

14.2.1. KoHTpOJILh NCTIONMHUTEEM IIPOLCAYPHI BhITIONHCHHSA U3ME-
PEHU# IPOBOMST IIyTeM CPaBHEHUS Pe3y/IbTaTa OTACITBLHO B3STON KOH-
TPOJIbHOM mpouenyps! (K,) ¢ HopMaruBoM XoHTposst (K).

14.2.2. Pesynprar XOHTPONBHOMK mpoueayps (K,) pacCYuTHIBAIOT
o popmyie:

Ky =|Ky —Kc| , e 29)

K, — pe3ynbTaT KOHTPOJBHOTO M3MEPEHUsI aKTUBHOCTH pa-
IVIOHYKJTHIA B 0Opasite Ik KOHTPOJIS;
K, — arrecroBaHHOE 3HaYeHMe 06pa3La I KOHTPOJI.

KadecTBo KOHTPOILHOH IPONE/YPHI IPU3HAIOT YAOBICTBOPHTCIIb-
HBIM IIpH BEMOJHEHMH yomoBust: K < 8, 3HaYeHus § IpUHMMAIOT MO
Ta6JI. 1 B COOTBETCTBMM C ATTECTOBAHHEIM 3HAYCHUEM 00pa3mia st KOH-
TPOJISL.

TIpu HeBRITOMHEHHH YCIOBY (29) SKCIIEPUMEHT YIOBTOPSTIOT. IIpu
TIOBTOPHOM HEBBIIOIHEHUH YCIOBUSA (29) BHIACHAIOT NPHINHEI, IPH-
BOJAIIVE K HEYZIOBIECTBOPUTEIBHEIM Pe3yIbTaTaM.

14.2.3. IleproguaHOCTS KOHTPOJIST MCIIONMHNATE/IEM IIPOLIEAYPHI BhI~
TIONTHEHUsi U3MEPEHUH, a TakKe peaiM3yeMble IpOoLeayphl KOHTPOJIS
CTaOWIBHOCTH PE3YJILTATOB BBHITIONHAEMBIX M3MEPEHMIA, PEITIAMEHTH-
PYIOT B pYKOBOACTBE IO Ka4eCTBY JIaGOpATOPHH.
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ENU
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ZZ!Th
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A
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ITpunoxcenue 2
(cnpasouroe)

Mnctpynuas
0 OTGOPY NPOO BOJKI U3 PASHEIX HCTOTHAKOB

1. OT00p npo6 BoOmB! W8 aHATM3A PaXUONOTIIECKHX IOKa3aTeseH
CITEyeT IPOU3BOIMTE ¢ ydeToM o0mmmx TpeGoBarmit 'OCT P 51592—2000.

2. [Inst or6opa rnpold BOAH! UCIIONE3YIOT EMKOCTH U3 TIOTMMEPHEIX
MaTepuaoB, KOTOPEIE HEITOCPEACTBEHHO Nepe]] OTOOPOM ITpoGHI Heob-
XOIKMMO He MEeHee TpeX Pa3 OIoJIOCKATh BOOM 13 06CIeyeMOro HCTOY-
HUKa.

3. Macca otupaemoit IpoGbI BOIEI ZOKHA COCTABIATh 1 KT IIpH
aHaJlN3e CyMMapHBIX IToKa3saTesei, 10 KT — npu aHam3e paTdOHyKIHUA-
HOTO COCTaBa U YACIHHON aKTUBHOCTH IIPUPOAHEIX PAAMOHYKIMIOB B
BOJE M HE MEHee 4 KT NIPH aHaIM3e YIeTbHOM aKTUBHOCTH ¥Cs 1 ¥Sr B
BoJ¢ (4 XT Ha aBapMMHO 3aIPA3HEHHBIX TEppUTOPYSX ¥ 20 KT /U1t HOHO-
BBIX 3HAYCHUH).

4. TIpu orGope o0 U3 HeHCTBYIOIEN apTe3NAHCKOM CKBaXUHBI
WIX BOIOIPOBOZA BOAY CIMBAIOT HE MEHEE 5 MUH, BO BCEX OCTAIBHBIX
ciIyyasx (BHOBb BBOOVMBIX, TIOC/IEC DEMOHTA U Ap.) — B TeUeHHUE BpeMe-
HY, HEOOXODMMOTO JUT YCTAHOBJIEHUS CTAOWIBHBIX X2paKTEPUCTHK
BoxbL. ITpo6E! BOXEI M3 KOJIOALIEB M OTKPLITHIX BOAOEMOB OTOMPAOT Tpa-
IMIIMOHHEIM JJIS JAHHOTO HACEJICHHOTO MyHKTa cioco6oM. OToGpaH-
HYI0 IIPoOY BRIIEPXUBAIOT B EMKOCTH B TEUSHHE BPEMEHM, HEOOXOIM-
MOTO IUIsT OCRXKTCHMS MEIKOOUCIIEPCHBIX YACTHUL] IIECKA, ITOYBBI MUK
WIa, KOTOPHIE MOTYT TIOTAcTh B IIpoly.

5. Oro6panHyo npoby NOAKUCISIOT CONSTHOM KucoToi no pH = |
U1 UCKITIOYEHUS YIpoLiecca COpOLIMMY MUKPOKOJIMYECTB PaTUOHYKITUIOB.

6. Kaxayio oroGpanHyio npo6y OneyaTsBaloT, CHaGXAK0T STHKET-
KOW, HaKJIECHHOM Ha eMKOCTb C ITpo6oit, ¥ akTOM 0TOOpa. B akre orbo-
pa TMpob6 NOJDKHA COmEPXKAThCH BCS MHbOpMauMst, HeOOXOMAMAs JUIs
NIEeHTUDUKALIWH UCTOYHUKA BOIOCHAOXEHWA, DEKOMEHIyeMasl WH-
dopmarms npuBeaeHa B MPWIOXK. 3 K HACTOSIIMM PEKOMEHAALIVIM.,

7. IIpoGs! XOJDKHEI CBOEBPEMEHHO HPOMTH TIPOLEXYPY NPoGomon-
ToTOBKH. CpoK XpaHeHMs! MOIKHCICHHBIX CONSTHOM KMCIIOTOM Mpob,
TIOMELICHHBIX B EMKOCTY M3 TIOIMMEPHOI0 MaTepraia, He JOJDKeH Ipe-
BBILIATD 14 xxeit.
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Hpunoncenue 3
(pexomendyemoe)

Hndopmanyn
JUis1 BHECEHHS B aKT 0TOOP2 MPo0 BOAKI

Ha xaxxyio npoGy BOABI ZOJIXEH GBITH COCTaBJIeH akT 0T6opa. IIpn
OTHOBPEMEHHOM OTOOpE HECKONBKHMX MPo6 JOIYCKAETCA CBEIACHUS O
HUX TIPUBOUTD B OJHOM aKTe,

B akre oT60pa npo6 BOAH! HOJDKHA GHITH OTPAXEHA CTeyiomast uH-
¢bopmanys.

1. HawMeHOBaHMe ¥ IOpMINIeCKUM aIpeC 3aKa3TUKA.

2. HawmeHOBaH¥ie ¥ afipec MCTOTHMKA BOJOCHAOXEHWUS (apTe3n-
aHCKas! CKBAXHHA, BOXOTIPOBOA, NapTHs OYTHIUPOBAHHOMK BOJBI M T. J1.) C
yKa3aHMEM €r0 OCHOBHBIX XapaKTepPUCTUK (HapuMep, IpH oT6ope npod
GyTWIMpOBaHHOM BOJBI CIEAYET yKaszaTh N2 apTHU ¥ ATy PO3MUBa, BUL
TapHl ¥ ee 00BeM, TIPH OTOOPE MPOO M3 apTe3UAHCKON CKBAXUHEI — N2,
DIyOMHY ¥ HauMEHOBaHWe OPTaHW3aIH BAaLE/NbIIa CKBKIHEI).

3. Iara u BpeM# oT0Opa NPOOHL.

4. Mecro oTGopa mpoGHL.

5. O6BeM Kaxioi mpoGkI.

6. @.,1.,0. ¥ HOAIMCH JIMII, IPOBOXMBILMX 0TGOP IIpo6, ¢ yKasa-
HVEeM MecTa paGoThl ¥ 3aHUMaeMo# JOJDKHOCTH.

7. OcHoBaH¥Me Utz 0TGOPa 1Ipo6 (IO 3a9BKE 3aKa34uKa, JI0 Ipea-
IMICaHUIO OpraHoB PocnoTpeGHan3opa ¢ T. 11.).

8. Ilems otGopa 11po6 BOAKI (OIpeneNeHNe YACALHON cyMMapHOU
anpda- M GeTa-aKTHBHOCTH, OIIpENCICHUE YIENBHBIX aKTUBHOCTEH
TIPUPOTHRIX PATVOHYKIIMAOB H T. IL.).

9. XapaxTepucrixa yclIoBuii oT6opa poos.

IIpoGs1 momKHE GBITE OXIEUaTaHbI IIOCIIE MX 0TOOpa, a TAKXE IOC/e
VIX KOHCEPBAIVH H/Wi KOHIICHTPUPOBAHMS IIepe], OTIIPaBKOH Ha Mc-
CIeHOBAHME,
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IHpunoxcenue 4
(cnpasoutoe)

IIparorosnenne paGounx pacTeopon
1 pacTBOpoB HocuTeNeld. IloAroToBKA HOHOOOMEHHDbIX CMOI
K aHaJIM3y, pereHepanus ¥ Xpasenme

Ilpuzomoeaenue paboyux pacmeopoe

1. Kucaomei:

— HCl—-0,5%;0,78; 1 H; 2H; 3 1; 8 H;

— HNO,— 0,5%; 7.

JUnst npuroToBieHUs paGoyero pacTBOpa KUCIOThI KOHIIEHTPHPO-
BaHHYIO KHUCIIOTY pa30aBismioT UCTHUIMPOBAHHOMN BOXOM A0 HYXKHON
KOHUEHTpaluy. KoHIIeHTpauuio onpeaensior, M13MEepUB COOTBETCTBY-
IOLMM apeoMeTpOM €€ VAeJIbHbIM Bec. 3aTeM, HCIONL3Ys1 (opMymy
(30), BBEIYMCIISTIOT HOPMANILHOCTE KHUCJIOTHL, ISl YETO TIPeXBAPUTEIBHO
OIpPEeIISIOT e¢ IPOLIEHTHOE COAEpKaHue 110 CIIPABOMHON JIUTEpaType,
Hanpumep [4], 1 5KBUBaNEHTHBIM Bec (Tabu. 8).

_1000-a-d _10-a-d

= , TIe 1
1003 3 : )

N — HOpPMaJBHOCTH KUCIIOTHI;
a — TIPOLIEHTHOE COLNEpPXaHMeE KUCIOTH,

d — yHOenmbHBIN BeC KUCIOTHI,
D — SKBWBQJIEHTHEIN BeC KMCIOTEL

Tabauya 1
DKBHBAJICHTHLIHA BEC KACJIOT
Kucnora OKBUBAICHTHRIA BEC
Cosstaas (HCI) 36,47
Asotnast (HNO,) 63,02
Cepwast (H,SO,) 49,04

OrnpeteymB HOPMANBHOCTH KNMCJIOTHI, paCCYATHIBAIOT KOJIMICCTBO
ee, Heobxonumoe s HPUTOTOBJICHUS HYXXHOIO pacTBopa.

Ilpumep. Heob6xomumo mpurorosuts 500 i 0,5 1 HNO,.

CHavaya OIpeNessioT YHeNbHBIM Bec HMCXomuod xuciorsl (d =
1,40), 3aTeM 11O CTIPABOYHMKY HAXOMSIT, YTO B a30THOY KHCJIOTE, YACIb-
HbI Bec KoTopoit 1,40, mponenTHoe copepxanne HNO, — 67 %. Pac-
CYUTHIBAIOT HOPMAJILHOCTE UMEIOLLEHCS KHUCIIOTEI:
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10-67-1,40
=005 149
N="an

Onpenensior BO CKOJIBKO pa3 UMeIonIasics KUCI0Ta KOHLEHTPHPO-
BaHHee IPUTOTOBIsieMoi: 14,9 : 0,5 = 29,8.

Ha ocHOBaHMM 3TOTO YCTaHABJIMBAIOT, YTO VIS MPUTOTORIEHMUS
1,010,5 1 HNO, HeoGXxonMMo pa3GaBHTh QUCTLTHPOBaHHOM BOXOM 1O
1,0 o 33,6 mn (1000 mx : 29,8 M = 33,6 M) a30THOM KHCIOTHI
TUIOTHOCTRIO d=1,40.

2. Hampuii yenexucavti, 5 %-it pacmeop: 50 T COJIU paCTBOPSIOT IIPH
HarpesaHuy B 950 cM® mucTrwUMpoBaHHOM Bofsl. Cpok XpaHeHus 1 rox,

3. Jlumonnasn xucaoma, 1 %-ii pacmeop: 1 T KACIHOTE pacTBOPSIOT B
99 it mucTwUTMpoBanHoi Boasl. Cpok XpaHeHus 1 roj.

4. Ammonuii xnopucmutii, 25 %-ii pacmeop: 25 T corm NH,Cl pacrso-
PSIOT B 75 cM® IMCTWUIMpPOBaHHOM BoIbl. CPOK XpaHEHUSI HE OrpaHMIeH.

5. Ammonuii waeeneso-xucasili, Hacslernbili pacmeop: 12 © coan
(NH),C,0,H,0 pacropszor B 100 CM*® QMCTH/UMDOBAHHOM BOIbY.
CpoK XpaHeHMs He OTPaHAICH.

6. lasenesan xucnoma, naceiennsiii pacmeop: 10 r H,C,0,.2H,0
pactBopsIoT B 100 cM® AMCTWIIMPOBaHHOM Boxbl. CpOK XpaHeHWs He
OrpaHM4eH.

7. Cepran kucaoma, 10 %-ii pacmeop: NPUTOTOBIISIIOT IO 0GBEMY
pactBopeHueM 100 M1 koxteHTpUpoBantoit H,SO, B 900 M xucTwnm-
poBaHHOM BoAkL. CpPOK XpaHeHWUs HE OrpaHWYeH.

8. Ammonuii yanexucawiil, 15 %-ii pacmeop: 15 ¥ (NH,),CO,-H,0 pac-
TBOPSIOT B 85 cM® IHCTIWLTMPOBaHHOM BoHl. CPOK XpaHEeHHs He orpa-
HWYEH.

9. Ammonuii yanexucaviti, 10 %-ii pacmsop: 10 T (NH,),CO,'H,O pac-
TBOPSIOT B 90 cM® AuCTHWIIMpOBaHHOM BoAbl. CPOX XpaHEHMS HE Orpa-
HUYEH.

10. Ammonuii yenexucasiii, 2 %-~ii pacmeop: 2 v (NH,),CO,-H,0 pactso-
poT B 98 cM® mucTIUDMpOBaHHOM BOIEL. CpOK XpaHeHWs! He OrpaHuMeH.

11. Hukenv azomno-kucaviii, 10 %-ii pacmeop: 50 T conmm pacTBopsi-
10T B 450 oM’ ucTIUTMPOBaHHOM BoAbL. CPOK XpaHEHMA HE OTPaHIYCH.

12. Hampuii sxcenezucmocunepoducmuii, 10 %-~ii pacmeop: 50 T coma
pacTtBopszioT B 450 c™M’ AUCTWUIMPOBaHHOMK Bombl. CpoK XpaHeHUs He
OrpaHMYCH.
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13. Tpexxnopucmasn cypema, pacmeop: 6,9 r SbCl, pacTBopsIOT B
100 v 4 1 HCI (wm 4,4 r Sb,0, pacteopsiot B 100 M1 4 1 HCI). Cpok
xpanenus 1 rox.

14. Hoducmiii ammonuil, Hacvimennwiii pacmeop: 170 T coymM pacTBO-
psnot B 100 cM® AucTWDIMpoBaHHON Boasl, CPOK XpaHeHMs | Mecdl.

15. Okcanamuo-ammuaino-xaopudnsiii 6ygepuniii pacmeop: 1,26 T
oKxcanaTa aMMOHMA ¥ 53,5 T xyopuia aMMOHMSI PACTBOPSIOT B 1 J1 Avc-
TWUTMPOBaHHOH Boabl. CpoK XpaHeHWs He OPAHUYCH.

16. Ammuak eodnviii 6e3yzonshblii, pacmaop: TOIYYAIOT MEPETOHKON
NH,OH B armraparte, cOOpaHHOM U3 IIEPETOHHOM KOJIOGH!, XOJIOXWILHN-
Ka (JIOBYIIKH) W TIpMeMHO# KonOwl. JDist cpsispBarus CO, B IeperoH-
zl{ylo Konby xobasnsior (OH), n3 pacgera 5—10 r/1. Cpok XpaHeHUs

Mecsw,

Ilpuzomoeaenue pacmeopoe nocumeaeti

Hcronps3oBanye HOCHTENIEH 3HAUHTENBHO YIIPOIIAET PaTHOXUMM~
YeCcKU aHaTN3, TIO3BOJISIS IPUMEHSTS JUTS. BHIOCTICHUS PafOHYKITNIOB
peaki¥ OCAXECHUA TPYIHOPACTBOPHMEIX COJIeH M KOHTPOJIMPOBATH
TIOJIHOTY BbIZENEHMS U30TOIIOB. B npoliecce NOATOTOBKY Hpo6kI K aHa-~
JIA3Y ¥ OIISpaLvii 110 OTHEIICHHIO U30TONIA OT IPUMECE IIPOUCXOLISIT eT0
HEKOHTPONMpyeMbie oTepy. KomriecTBo paTHOHYKITWIA, IIPOILEAIIes
yepes BeCh aHAJIK3 ¥ U3MEPEHHOE 10 €I'0 PATMOaKTUBHOCTH, COCTABJISET
JIUIL TOJIO OT IIEPBOHAYAILHOTO, s onpeneneuus 3HAYCHUS STOH
IONM B IpoBy Ha CaMOM NIepBOM 3Tatie e 06paboTK JOGABIAIOT M3BeC-
THOE KOJIMYEeCTBO HOCUTEI. OTHOIEHUE KOJIMYECTBA HOCUTENS, U3Me~
PEHHOTO Ha BRIXOJE, K KOJHMYESCTBY HOCHTENS, f06aBIEHHOrO B IIpoGy,
JAcT BEJIMYIUHY XMMHUYECKOTO BBIXOJA M30TOIIA.

HocwuTensaMu pagnoakTMBHBIX M30TOIIOB OOLIYHO CIIyXaT CTaGMIb-
HbIE N30TOITBI ONIPELCIISIEMBIX PAIMOHYKIIMIOB, K0GaB/sieMble B POy B
BHUJie PACTBOPOB TEX WIN MHEIX COJIeit, KAK NMPaBUIO, COJITHO- HIM a30T-
HO-KUCNEX. KOJMUECTBO BBOLMMOTO HOCHTEIS 3aBMCHT OT TIIPUHATHIX
YCNOBMM M3MePEHWS PaTOaKTUBHOCTY Tipenapara. I[lpy onpeneneHmm
OeTa-uTydaTenelt ClemyeT CTPEMUTHCS K YMEHBIIEHMIO KOJMYEeCTBa
HOCHTeJISt, T. K. 9TO IPHBOAMT K IOJIYICHNIO IIperiaparta ¢ 6oee BBICO-
KOW yIeIbHOM! aKTUBHOCTHIO ¥ K COOTBETCTBYIOIIEMY YMEHBLIEHIIO KO-
a¢purrmeHTa CBA3N MEXITY CKOPOCTBIO CHETa U aKTUBHOCTHIO NIpenapa-
Ta. OGBIYHO 11 GeTa~uaTyyaresieil KOJIMIeCTBO HOCUTENS BEIOUPAIOT
paBHEIM 50—60 MT B epecyeTe Ha BecoBY0 (DOpMY, B BUIE KOTOPOY HO-
CHTENb BRUIEIAIOT M3 IPOGHI ¥ B3BCIUMBAIOT (TIPH U3MEPEHNH OeTa-aK-
THBHOCTY Ha IOUIOXKAaX IUromamgsio 2,5 cM?). B aTux yciaoBusx s
onpeneNeHuss ambba-H3TydaTeaeidt B TOACTOM CJIOE KOJUYECTBO
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BBOAUMOTO B Tpo0y HOCUTENA B NMepecyeTe Ha (OpMY B3BELIMBAHHS
cocrapsieT 80—100 mr.

Ecimu oGpeM B3ATOM Ha aHAIM3 MPOOKI BENUK, HEOOXOAAMO IIOMM-
Mo HocHuTeNlel paIiOHYKIMIOB NO0AB/ISATh KOJUICKTOPHBIA HOCHTED,
OT KOTOPOTO HOCHTENH OIIPEE/IeMOr0 M30TOIIA JIETKO OTACIUTE B I10-
CIIeITYIOIIMX XUMUIECKYX OTlepalvsx. Jalne Bcero B Ka4eCTBe KOJUIeK-
TOPHOT'0 HOCHTEJISI NCTIOJNB3YIOT COJIM XeJie3a.

Xota HauGosnee YacTO IUI ONpPEENCHUs XWUMWIECKOIO BRIXOKA
M30TONA IPIMEHIIOT BECOBOM METOX, T. K. IIPOIIE BCETO M3MEPUTH pa-
JIMOAKTMBHOCTh TBEPIRIX NPeIiapaToB, KOHTPOJb 3a IOTEPSIMM paIio-
aKTHBHEBIX M30TONIOB B XO/IE aHANM3a ONPEACIIIOT He TOJIBKO BEIXOAOM
HocuTeNss. B HEKOTOPRIX CydJasX JJI ONPEeACTACHUST XUMUYECKOTO BB~
XOZia MOXHO BOCIIO/IE30BATHCH APYTHM PaTiOaKTHBHEIM H30TOIIOM 3TO=
TO e JIEMEeHTa — METOJ PalMOaKTUBHEIX MHAMKaTopoB. Korna y aje-
MEHTA HeT H30TOTIOB, PAa3IUIAI0NIHXCS TUIIOM H3TydeHWs, IIPA UCTIONh-
30BaHUY METOJa PAIUMOAKTHBHEIX HHIWKATOPOB VISl ONIPEACIICHUSA XU~
MHYECKOTO BRIX0Ja Heob6Xomuma CJIOXHas ainmaparypa, HanpuMmep
crieKTpoMerpudeckas, TIpH KCIONBb30BaHUM aTh(ha-CHIEXTPOMETPUM
TIpenapaThl IV H3MEPEHUA NOJDKHEI OBITh TOHKOCIONHEIMHY.

MeTon pamuoaKTHBHBIX HHAUKATOPOB HAXOAUT ITUPOKOE NPUME-
HEHUe NPY olipenesieHuM anbdha-CrreKTpOMETpUIECKUM METOLOM H30~
TOMOB ypaHa (U, #*U), topus (*Th, *Th, #*Th), a Taxxe 2°Po. [Ipn
5TOM B Ka9€CTBE M3OTOITHEIX MHIWKATOPOB IIOJHOTHI BHIACICHUS HC-
none3yores 24Th (6era-uanygarens), 22U, u 2®Po, sHepruu anbda-gac-
THI{ KOTOPHIX OTIMYAIOTCS OT SHepruit anbha-JacTHIl ONpeaeasIeMBIX
W30TOIIOB.

Bce pacTBophI HOCUTENEH JOIKHEI OBITH JIMOO0 COJISTHO-KMCIIBIMU,
JIM60 a30THO-KUCHRIMM ¥ HE IOJDXHEI COAEPXKATh APYTHUE AHUOHEI, Ha-
npumep, SO;2. KoNMYeCTBO NPUTOTOBIEHHOTO HOCHTENS 3aBUCUT OT
Yyciia IPOBONMMBIX B J1aG0paTOpUY aHAJTN30B.

Bce MepHEIe K0JIGHI ¢ paCTBOpaMH HOCHTEIIEH AOJDKHEI OBITH 3aKPhi-
ThI PE3UHOBBIMU IIPOOKAMU COOTBETCTBYIONIMX Pa3MepoB U CHAGXCHBI
STHKETKAMM C YKa3aHMEM TUTPa HOCUTENISA Y JIATh! €r0 NPUIOTOBICHMS.
Turpsr HoCHTeNel HeOOX0MMMO IIPOBEPATH ABa pasa B roA. Ui npuro-
TORICHUS TUTPOBAHHOIO PACTBOPA JIIOGOr0 HOCUTENIsE HEOOXOMMO:

- PACCYMTATh COOTHOIIEHME MOJICKY/ISIPHBIX MACC COCXUHEHWSA
HOCHTENS, K3 KOTOPOrO NPUIOTORJIECH PACTBOP, ¥ COCAUHCHHS HOCUTE-
Jis1, KOTOpOE TIPUMEHSIETCS B Xa4eCTBE CYCTHOTO o6pasiia rpy m3mepe-
HHM aKTHBHOCTH PaTHOHYKIIUA;

— NPOBECTH OTIPEIENICHAE TUTPa HOCUTEJIS B YCIIOBUSIX, aHATIOTUY-
HBIX TEM, KOTOPBIE MCTIOB3YIOTCS HA IIOCIIEAHEH CTaMyI paIoXMMIyec-
KOT'0 aHaJ132a NPY BBUIEACHNY JAaHHOTO HOCUTEIIA (PagUOHYKIIMAR).
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Huxe npuBemeHbl METOLMKM IPUTOTOBJICHUS HOcWTened g
OIIPENEICHHUS BECOBEM METOJOM XMMMTECKOIO BBIXOAA PAIUOHYKIN-~
JIOB XIPY OTIPSIE/ICHUH MX YISIBHON akTUBHOCTH B BOJIE.

1. IIpuroToBJicHre THTPOBAHHOLO pacTBopa Gapus

HcxonHas coJs JUTs TPUToToBIeHMs pactBopa — BaCl, - 2H,0. Co-
enUHEHME, B BUIE KOTOPOTO BEIAENSIETCS HOCHTEb Ha TIOCHeAHeH cTa-
v aHanmsa — BaSO,. O6seM IPUTOTOBIISIEMOTO PaCTBOPAa HOCUTENS —
100 mu. 3aganusii Tatp BaSO, — 100 mr/mi, T. €. B 100 Mn pacTBOpa
oo copepxarbest 100 mrx 100 mn = 10 r BaSO,.

MonexynsipHast Macca BaCl, - 2H,0 — 244,28,

Monexynsipuas macca BaSO, — 2334,

Pacuer THTpa CBOOUTCS K CIICAYIOMEMY:

24428 — 23344 _244,28-10
Xr - 100 T 23344

Takum obpaszom, mis npurotosnenust 100 mn pacrsopa BaCl, ¢
Tutpom BaSO, ~ 100 mr/mi HeoGxonuMa HaBecka comu (BaCl, - 2H,0)
macco¥t 10,47 r. HaBecky noMemarioT B cTakas eMxocTsio 150 M, pac-
TBODSTIOT B JYICTWINMPOBaHHOM Boge, mobapismior 5—10 mn 2 1 HCL
PacTBOp nepenmBaloT B MEPHYIO K06y eMKocThIo 100 M (ecim Heo6Xo-
IUMO — QWIBTPYIOT), HOBOJAT AUCTIIIAPOBAHHOM BOKOM JO METKH.

Onpenenenue TUTpa pacTBoOpa NMPOBOASAT B YCJIOBUSIX, aHAJIOTHY-
HBIX TEM, KOTODPBIE MCIIOIL3YIOTCS Ha NOCIIeTHEM 3Tale paTOXHMIIec-
KOTO aHaJli3a NIpY BbIACJICHUM M30TONOB paxusi Ha BaSO,.

JIns 3T0TO0 B IATH CTAKAHOB €MKOCTHIO 150 Mir oTGmparoT o 1 mn
MPUTOTORJIEHHOTO pacTBopa, foGarnmior 10—15 mx 2 1 HCI u pa36as-
JISTIOT JUCTWUIMpoBaHHOM Bogo# no 100 M. Harpesarot pactsop o xu-
TICHUSI ¥ ocaxpaloT BaSO,, mpuIuBasi ipy HETPEPHIBHOM IIEPEMENINBa-
Hum 10 M 10 % H,SO,. ITocne orcravsanus B TedeHum 30—40 mMum
ocanky GUIETPYIOT Yepes 00330/ HHBIN QWIBTD «CUHSSA JIEHTa», T~
TEJILHO TIEPEHOCS MX CO CTEHOK CTaKaHOB ropsaeil MUCTILIMPOBAHHON
Bomo#. OWIBTPEI ¢ OCaJKaMM ITOMELIAIOT B TUIIM, OOYDIMBAIOT Ha
9JIEKTPUIECKOM TUTATKE, IIEPEHOCAT B My(DENBHYIO €Tk, IPOKAMBAIOT
1ipu 800 °C B TeueHme 1 4, mociie oXIaxmaeH)s B3BCIIVBAIOT. Beraucrsi-
10T cpeaHee apudMeTHIECKOe 3HAYCHIE MacChl 0CaaKa, KOTOpoe CUUTa~
IOT TOYHOM KOHICHTpanuei, T. €. THTpoM Gapust (TMO‘ ) B pacTBOpe.

2. [TparoToB/icHye THTPOBAHHOIO PACTBOPA JIAHTAHA

Hicxomnas comb mist npuroTorienus pacrsopa — LaCl, - 7H,0. Co-
eIMHEHHE, B BUE KOTOPOro BELICNAETCA HOCHTEND Ha IocheaHeH cTa-
Iy anamm3a — La,0,. O6beM IPUTOTORIISICMOTO PACTBOPa HOCHTEIST —

=10,47r
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100 M. 3apanusit Tutp La,0, — 50 mr/mi, T. €. B 100 M1 pacTBopa go-
XHO cofiepxaThes 50 Mrx 100 M = 5 La,0,.

MonexymnsapHas Macca LaCl, - 7H,0 — 371,38.

Monexynspuas Macca La,0, — 325,82.

Jist moyIeHus onHO#M MoJiexyisl La,0, HeoOXomiMo Be MOJIEKY-
st LaCl, - 7H,0, MoneKyspHas Macca KOTOPBIX cocTasisieT 742,46.

Pacuer TMTpa CBOOUTCSI K CIICAYIOLICMY:

4246 - 32582 742465
X@ - 5@ 32582

Takum 06pa3oM, wia npuroTosrennsi 100 mi pacteopa LaCl, ¢
TTpoM La, 0, ~ 50 Mr/mMn Heobxomima nasecka conut (LaCl,-7H,0) mac-
coii 11,40 r. Hagecky noMemaior B crakad eMKocTslo 150 mi, pactsopsa-
10T Tipy Harpesarmm B 20—40 M 2 H HCL. Hocne oxaxnenus pacTBOp
IIEPEeIMBAIOT B MEPHYIO KOJIOY eMKocThIo 100 M1, ZOBOAST IUCTHILIHPO-
BaHHOH BOJOM O METKH.

JU1st onipesteICHAst THEPa IIPUTOTOBRIIEHHOTO PaCTBOPa HCIIOJE3YIOT
NpHeME!, YKa3aHHLIEe B METOAVKE BhifencHUA 2*Ac Ha La(OH), Ha mo-
ClIeJHEM DTAIe €T0 PafVOXUMUIECKOTo aHanm3a. s 3Toro B ISTh CTa-
KaHOB eMKOCTHIO 150 My1 0TOMpaloT 1o 1 MJI MPUTOTOBICHHOTO pacTBOpa
Hocurens, gobarmsior 10 M 2 1 HC # pa36aBisioT TACTHLIAPOBaH-
Hoit Bopmoit mo 100 mu. Harpesalor pactBop o 80 °C um ocaxmaior
La(OH),, no6asiss pacrsop NH,OH no pH = 8—9. Ocanxu GpwisTpy-
10T Yepe3 00e330neHHE hIBTp «6esnas IeHTa», THIATEIbHO IIEPeHOoCs
HX CO CTEHOK CTaKaHOB ropAYeil AMCTIUTMPOBaHHOM BOXOMK. PWIHTPRI
€ 0CaKaMy IIOMEINAIOT B TUIJIN, OOYIIIMBAIOT HA JIEKTPUIECKOM IUTUT-
Ke, TIEPEHOCAT B My(deJIbHYI0 IIeds, poxamsalot npy 800 °C B TeueHue
1 9, IoCe OXIAXIECHAUS B3BEIIUBAIOT. BEMMCISIOT cpeHee apuMeTH~
gecKoe 3HaYEHUE MACChI O , KOTOpOE CYUTAIOT TOTHOH KOHICHTpa-
Mei, T. €. TUTPOM JIaHTaHa i Tias0, ) B pacTBope.

=1L,40r

3. IlpuroroBenue THTPOBAHHOTO PACTBOPA KeJie3a

Hcxonuas cons s npurororiieHus: pactsopa — FeCl, - 6H,0. Co-
eIMHEHUE, B BUJIC KOTOPOTO BHIAEIACTCS HOCUTENh Ha TIOCHACHHEH CTa-
Jom aHanmu3a — Fe,0,. O6beM IPUroToBIsIEMOTO PACTBOPAa HOCUTENSA —
100 mt. 3amanusii Tutp Fe,0, — 20 mr/mi, 1. e. B 100 Ma1 pacTOpa 101~
3KHO cofiepxkathest 20 Mr X 100 mi =21 La,0,.

Monexynspaas macca FeCl, - 6H,0 — 270,3.

MonexynspHas Macca Fe,0, — 159 69.

Jlns nonygenns onaoy Monexyasl Fe,O, Heo6xomMo 1Be MOJIEKY-
a1 FeCl, - 6H,0, MonekysisipHast Macca KOTOPHIX cocTapsier 540,6.

Pacuer TUTpPa CBOIUTCA K CENYIOLIEMY:
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5406 - 15969 54062 _
X@ - 2() 715969

TaxuM obpasoM, uist purotosiierus 100 m pactsopa FeCl, ¢
turpoM Fe,0, ~ 20 Mr/mi Heobxomuma Hasecka comn (FeCl, - 6H,0)
Mmaccoi 6,77 r. HaBecky momMemaioT B cTakaH eMKOcThIo 150 M1, noGas-
JstioT 10 M 2 1 HCL n pueTrimupoBaHHylo Boxy o 80 mit. PacTBop me-
peMBAIOT B WMEpHyl0 Koi0y  eMkoctbio 100 M M moBopsAT
JAVICTAJUTMPOBAaHHOM BOJOH A0 METKH.

U1 onpeneneHus THTPa pacTBOpa B IIATh CTAKAHOB €MKOCTHIO
150 Mt oTOMpaloT 10 1 MJI IPUTOTOBIEHHOTO PAacTBOPa HOCUTEJIS, KO-
6asisnor 10 Mn 2 5 HCI u pa36apisioT IUCTHUNIPOBAaHHOM BomoM 10
100 mn1. Harpesarot pactsop 10 80 °C u ocaxnaior Fe(OH),, no6asss
pactBop NH,OH o pH = 8—9. Ocamxu dpunbTpyloT yepe3 06e330/1eH-
HBIN PUABTp «Oenast IeHTa», TINATEJIFHO IIEPEHOCS MX CO CTEHOK CTaKa-
HOB ropAYelt MUCTHIUTMPOBaHHOM Bonoi. PUIBTPEHI ¢ OcagKaMM IIOMe-
IIAIOT B TYILIM, OOYTIIMBAKOT HA 3JICKTPUYECKOM IUTUTKE, IICPEHOCAT B
MydensHyo 1egs, npokamusaioT Tpu 8§00 °C B TeweHme 1 4, mocne
OXJTaXIEHUS B3BEIIMBAIOT. BRIUCIISTIOT cpenHee apuMeTHIecKoe 3Ha~
YeHUE MAcCH 0CaiKa, KOTOpPOe CYUTAIOT TOYHON KOHLICHTpalMeH, T. €.
urpom xene3a Ty, o, ) B pacTBope.

6,77 r

4. IlpuroToB/ieHAE TATPOBAKHOIO PACTBOPA WTTPHSA

Hcxonrast comb JIst MpuroToBiIeHus pactsopa — YCl, - 6H,0. Coe-
JVHEHNE, B BUE KOTOPOIO BRINENSETCA HOCUTEb Ha IIOCIEHeH cra-
auu aHami3a — Y,0,. O6beM IIPUTOTOBIAEMOTO PacTBOpa HOCUTENS —
100 ma. 3agannsit THTp Y,0, — 60 Mr/mi, T. €. B 100 Ma1 pacTBOpa IoJI-
XHO copepxarbes 60 mrx 100 w1 =6T1Y,0,.

Monexynsapaas Macca YCI, - 6H,0 — 303,4.

MonexynsapHas Macca Y,0, — 225,8.

Jina nomydeHus onHo Monexynsi Y,0, HeoOGXxoquMo IBe MOJEKY-
g YCI, - 6H,0, MonexynsapHaa Macca KOTOPBIX cocTanisgeT 606,8.

PacyeT TUTpa CBOAUTCS K CIIEIYIOLIEMY:

6068 - 2258 , _6068-6
X - 6@ T 2258

=1612 1

Taxum o6pasom, s npurorosinerns 100 mi pacreopa YCL, ¢ TiT-
pom Y,0, ~ 60 mr/mn HeoGxonmmMa Hasecka com (YCl, - 6H,0) maccolt
16,12 r. HaBecky nMOMeIIaoT B CTaKaH eMKOCThIO 150 Mi1, no6asisior
15—20 mit 2 v HCI, HarpeBaioT JO pacTBOPEHHs Ocajika, pa3barmsioT
IVCTWIUTMPOBAHHOM BoAo# 1o 70 MJt, OXJIARIAIOT. PacTBOP IepeIMBaloT
B MEPHYIO KOJIGY eMKOCThIo 100 M1 ¥ JOBOJSIT AMCTWIIMPOBAHHOM BO-
oM O METKH.
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Jlns onpenejieHHs TUTPa PacTBOpa B ISTh CTaKaHOB €MKOCTHIO
150 st oTOMpaIOT MO 1 MJI IIPUTOTOBIEHHOrO PacTBOpPa HOCHMTEJS, 10~
6ammsmiorT 10—15 Mt 2 1 HCl ¥ [cTUIMPOBAHHYIO BOXY 10 60—70 M.
Iocne narpesanwms go 70 °C no6asmsmior 10 M1 HaCEIIIEHHOTO pacTBOpa
H,C,0, n pacrBopom NH,OH nooasit io pH~1,5. ITocie oTcTamBanmst
(oxono 30 MuH) ocanku QWIETPYIOT Yepe3 06e330eHHEIA HIIBTD «CH-
HAA JIGHTa», IIPOMBIBAIOT JUCTHIUIMPOBAHHOU BOMOM C IoOaBICHUEM
H,C,0, OwisIps ¢ ocamxaMy MOMEIIAIOT B THLIM, OOYIIMBAIOT Ha
INMEKTPUUECKOM IIIUTKE, IEPEHOCHAT B My(DeIbHYIO ITeYb, IIPOKAIMBAIOT
npu 800 °C B TeueHue 1 9, Iocie OXIAXICHUS B3BEIVIBAIOT. Bhraucs-
10T cpefiHee apudMETHIECKOE 3HAYSHUE MacCHI 0CaiKa, KOTOPOE CIUTa-
10T TOYHOH KOHUCHTpALWEi, T. ¢. THTpom urpwst ( Ty, ) B pactBope.

5. IIpHroToB/ieRMe TATPOBAHHOIO PACTBOPA CTPOHIMS

HicxomHast cob s ipurotosaeHus pacteopa — SrCl, - 6H,0. Co-
eIVMHEeHME, B BUJIe KOTOPOTO BRIENSIETCS HOCHTEN b Ha IIOCHEIHEN cTa~
v aHanu3a — S1S0,. O6BeM IPUTOTORISIEMOTO PACTBOPa HOCUTENS —
100 M. 3amannpnt TeTp SrSO, — 100 Mr/mi, 1. €. B 100 M1 pacTBOpa
JoyxHO cofepxarkes 100 mr x 100 M = 10 r SrSO,.

MonexymsapHas Macca StCl, - 6H,0 — 266,62.

MonexynspHas Macca SrSO, — 183,7.

Pacyer TUTpa CBOOUTCA K CICOYIOLIEMY:

26662 ~ 1837 2666210
X@ - 100 T 1837

Taxum 06pa3oM, st npurorosienus 100 mi pacteopa SrCl ¢ TuT-
poM SrSO, ~ 100 mr/mt HeoGxoxuma HasecKa conu (SrCl, - 6H,0) mac-
coit 14,51 r. HasecKy noMeImaioT B cTakaH eMKocThio 150 Mi1, oGass-
jot 30 M 2 1 HCI, pa30apisiioT AMCTUIMPOBAHHOM BOXo# 1o 70 M.
HarpesaioT 1o mOJIHOro pacTBopenus ocanka. ITocie oxnaxnenus pac-
TBOP IEePEHOCHAT B MEPHYI0 K0JIOy eMKocThIo 100 M1, ZOBOAAT JUCTHII-
JIMPOBAHHOM BOAOM 0O METKH.

JUIs oTIpeieSieHus THTPa B ISTh CTAaKaHOB eMKOCTEIO 150 Myt 0TGH-
paloT Mo | M IPUTOTOBIEHHOTO pacTBOpa, KobapigioT 10—15 M1 2 v
HCI, 10—15 mn mucTwunposasHo# Bongst, 10 Mt 10 %-it H,SO, u pas-
HOE€ IT10 06'’seMy KOJIMYECTBO 3THIoBOro crupTa. Ilocie oTcTanBanus B
TegeHue 2—3 4 ocaaku GUIHTPYIOT Yepe3 06e330/IeHHBIN QIILTD «CH-
HAS JIEHTa», TIIATEIHHO MEPEHOCS MX CO CTECHOK CTaKaHOB ropsyeit
JTMCTWUIMPOBAaHHON BOAOM ¢ nobGaBjeHMEM HECKOJBKHMX Kaleilb
10 %-it H,SO,. @wisTpEI ¢ OcafKaMu ITOMELIAIOT B THIJIA, O0YTIIMBAIOT
Ha JEKTPUIECKOM IUTNTKE, IIEPEHOCAT B MydebHYIO IleYb, IPOKaI~
Bajoripu 800 °C B TeueHme 1 4, Mocie OXMaXIeHus B3BSIIMBAIOT. BbI-
YUCHAIOT CpeliHee apudMeTHIeCKoe 3HaYeHUe MAacchl Ocaika, KOTO-

=1451r
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POE CYMTAIOT TOYHOMN KOHIEHTPAIIMEN, T. €. THTPOM CTPOHIIAS (Tmo‘ )
B PacTBOpE.

6. IIpuroroBieHne THTPOBANAOIO PACTBOPA NE3As

HcxomHast cons st mpurorosnenus pacrsopa — CsCl. Coenune-
HVE, B BUAE KOTOPOTIO BEIAEISIETCS HOCHTEIIb Ha MOCJICAHEH CTaliy aHa-
3z — Cs,Sbl,. OOseM IPUTOTOBISIEMOTO PAcTBOpa HOCHTENS —
100 mn1. 3agansnsii tatp Cs,Sb,I; — 100 Mr/mi, T. €. B 100 M pacTBOpa
nomxHo cogepxarbes 100 mr x 100 mx = 10 r Cs,Sb,L.

Monexkynsipuas Macca CsCl — 168,36.

Monexyssapras Macca Cs,Sb,1, — 1 784,2.

Jinst nonyaenus ogsolt Monekyis! Cs,Sb,I; Heobxoxumo Tpu Moste-
xyns1 CsCl, MoJeKyJsipHast Macca KOTOpPBIX cocTasiseT 505,08.

PacueT TMTPa CBOAMTCS K CHIEAYIOIIEMY:

50508 — 17842 505,08-10
=220 9831
Xr) - 10() 17842

Taxum o6pa3zoM, 11s ipuroTosienus 100 M pactsopa CsCl ¢ Tvr-
pom Cs,;Sb,I; ~ 100 mr/mn HeobxomimMa Hasecka conn CsCl maccoit
2,83 1. HaBecKy MOMEINAlOT B CTaKaH eéMKOCTBI0 150 Mu1, ZoGaBisioT
70—80 M sucTwuTMpoBaHHOM Boikl, 5 Ma 2 H HCI, nepemisaior B Mep-
HY10 KOJIOy eMKocThsio 100 MuT 1 JOBOIST IUCTHWUIMPOBAHHOU BOXOM 10
METKH.

Jist onpemesnieHusi TUTpa pacTBOpa B NSITh CTAKAHOB €MKOCTHIO
150 M orbGupaior mo 1 MJI IPHTOTOBIECHHOIO PACTBOpPAa HOCHTENA,
30—40 v 3 5 HCI, 3 M cBexenpuroTosieHHoro pacrsopa NH,I wm
3,5 mn KI (170 r NH,I ra 100 M H,O; 140 r KI na 100 mx H,0), 3atem
TIpM TIOCTOSTHHOM nepeMelnnBanuM go6asisuor 0,5—0,8 Mi pacTeopa
SbCl, mo BemraneHust ocagxa Cs,Sb,I; xpacHoro 1eeta. OcalloK BbIxep-
XUBalOT 1—2 4y Ha BOAsAHON GaHe, GMILTPYIOT Yepe3 00e330/IeHHAL
DUIBTP «CUHSSA NEHTA», TPOMEIBAIOT 3 pa3a JISITHOU YKCYCHOM KMCO-
TOM, 3TWIOBEIM CIIMIPTOM, CYIIAT IO MH(paKpacHOMU 1aMITol, B3BeIIn-
BalOT. BEIUMCIAIOT cpeiee apudMeTHYECKOe 3HaYSHME MacCH 0CajKa,
KOTOPOE CYMTAIOT TOYHOM KOHIEHTpAIMEH, T. €. TUTPOM 1Ie3Hs B pac-
TBOpE.

IlodzomoeKa uonooOMeHHbIX CMOA K AHAAU3Y,
Dezerepayusn u xpanenue

J1st yOoBIETBOPHUTEABHOTO XPOMATOrahMIECKOro pasae e HUsI MO~
HOB CJIEYET II0JIb30BATECS TOJIBKO METKO3EPHUCTRIMY HOHUTaMH. Pa3-
Mmep 3epeH cmon (B/19-1011, KVY-2-8), ucrons3yeMbIX JUIsI PasneicHUs
ypaHa u Topus, — (0,125—0,250) mm.
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Tlepen ucnoNb30BaHUEM MOHUT IIPOCEHBAIOT Yepe3 CTAHIAPTHEIE
CHTa IA TOro, YroObl cpa3y OTAEeIUTh HYXHyIo dpakumio. KpymnHere
3¢pHa MOHUTA M3MENBYAIOT B CTYIIKE MOKDHIM WIHM BO3MYINHO-CYXHUM
crioco6oM. ITocme 3TOro MOHMT CHOB2 IIPOCEMBRIOT, @ OCTABIUMECH
KDYITHBIE 3¢6pHa N3MEJIbYaIOT.

IToaroToBieHHOM TakuM 00pa3oM (pakIii MOHKUTA HYXHO NaTh
HabyXHyTb, PUYEM B ITpoLiecce HaGyXaHus CIIENYeT CAMBATh BEPXHIOW
XVAKOCTH IUIST YAANEHMS U3 CMOJIBI YACTHL IIOYTH KOJUIOMITHOTO PasMe-
pa. i 3T0T0 B MEPHOM LIWIMHIpE JIPUIOTAaBIHBAIOT B3BECH CMOJIEI B
JIECATUKPATHOM O0beMe BOOBI M OCTABISIIOT €¢ NPHOMU3UTEIEHO Ha
nosrgaca. O6pa3oBaBHIYIOCH Hall CMOJION 006JIaK000Pa3HYIO B3BECH CITH~
BaJOT, J06AB/ISIOT B IMUIMHAP ITOPIIUIC BOXKI M IIOBTOPSIIOT BECH IIPOLIECC
JIO TeX 0P, ITOKA CJI0H XXKMAKOCTH Hall CMOJIOH He CTaHeT YUCTEIM. B e~
YeHME BCETo 3TOTO Mpoliecca CMOJa BIMTHIBAET BOXY U HaGyxaeT. Hanee
TIPOBOJST NOATOTOBUTEIBHBIN IIUKJT, IPY KOTOPOM MOHMT NEPEBOIAT B
Cl—-¢opmy: cMoini oOpabareiBaior 1—2 H pactBopoM HCI, mucrmnm-
poBaxHO# Booit, 0,5—1,0 1 pactBopom NaOH 1 cHOBa q@cTHLIMPO-
BaHHOH BOHOM.

Jlnsa nepeseneHus cmoisl B Cl--dopmy ee obpabarriBalor 1 1 pac-
TBopoM HCI u npomeiBaloT AvcTHLIMPOBaHHOM BomoM. Kaxueni pas
CMOJTY HYXKHO IIPOMBIBaTh QUCTHIUIMPOBaHHOU BOXoM 10 HEUTpaILHOM
peakuun. BpeMst 06paGoOTKM CMOJTEI KAXAKIM PEAKTUBOM — HECKOJIEKO
9acoB, Ipu nepesenenyy B Cl--¢opMy cMolty, 3amaTyio 1 H pacTBopoM
HCI, nysine ocTaBuTh Ha HOYB.

ITo oxOHYaHWYM aHAIK3a CMONY TIEPEHOCST M3 KOJIOHOK B CTAKaH,
TIPOMEIBAIOT AUCTWIIMPOBAHHOM BOXO#, CIIMBAIOT BEPXHIOK XUIKOCTD
¥ XIPOBOJISIT TIOJIHBIN ITOATOTOBUTEABHEIN LIUKIL.

Iocne pereHepanuy CMONY TIUATEIHHO IIPOMBIBAIOT JUCTHILINDO-
BaHHOM BOJO U XPaHAT B 3aKPBITHIX COCYHAX IOX CJI0EM HUCTHILINPO-
BaHHO# Bonsl. CMOITy, KOTOpas XpaHWIACh B TEUSHME IO YUTH TONBIIE,
TIepeN UCTIONE30BaHKEM PEKOMEHIYETCS BHOBb pereHepupoBaTh [3, 6].
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lpunoxwcenue 5
(cnpasounoe)

IIparoTosiieHre XaAOPOBOIHBIX 0GPa3NOB M rPa yMPOBEA
amtpa-Gera-pagmomeTpa

1. Hoozomoexa annapamypul K U3MEPEHUAM

1.1. 3MepeHys akTUBHOCTH PagMOHYKIIMAOB BHIIOIHSIOT C IIpU-
MeHeHueM anbda-Gera-paguoMerpa YMD-2000.

1.2. TIpoBOJST NOATOTOBKY PafMOMETPa K paboTe COIIacHO PyKo-
BOJICTBY IO 3KCIUTyaTal¥ Ha pUGop.

1.3. YcranapmiBalor B 6apabad paguoMeTpa YUCTYIO, ITYCTYIO U3~
MEPHUTETEHYIO KIOBETY ¥ BRITTOJIHSIOT M3MepeHue doHa B GeTa-KaHaIe U
anbda-KaHale B Te9eHMe He MeHee 60 MuH.

1.4. isMepeHUsA BHITIOTHSIOT B COOTBETCTBUM C TEXHUYECKUM OTTH-
CaHMEM ¥ MHCTPYKLHMEH 110 SKCIUTyaTalmy pamoMerpa YM®-2000.

2. Ipadyuposxa asvgha-6ema-paduomempa 045 usmepenus
aKmuenocmu asba-uiyuarouux paduonykaudos (“°Ra, “’Ra)
u cymmaprol assha-axmuerocmu

Koaddummerrsr cBA3M MEXIY aKTUBHOCTHIO ¥ CKOPOCTHIO CYeTa
VIMITYJTECOB OT CHETHOTO 06pasia anbha-uTyIaloluux paTUOHYKIUAOB
IUIA TOJICTOCJIOMHEIX YIPErapaToB, MMEIOMIMX MTOBEPXHOCTHYIO IUIOT-
HocTh 6osiee 10 Mr/cm? (BK/Mr/(MMII/MIH), ONIPENENSIOT C UCHONB30~
BaHMEM STATOHHOTrO PacTBopa *Ra ¢ yaenpHOM o0beMHOM akTHBHOC-
ThI0 10—100 Bx/cMm?.

JIns npuroToBiieHMs KaJIMOPOBOYHBIX 06Pa3llOB HCITOIB3YIOT
QTMKBOTBI 3TAJIOHHOTO PacTBOpa (TOTOBAT 5 06pa31ioB ) ¥Ra oguHako-
BOI aKTUBHOCTH. B 5 TepMOCTOMKUX XUMUIECKUX CTAKAHOB EMKOCTHIO
100 M npunusatot 1o 30—40 Mt 2 1 HCI ¥ BHOCSIT paCTBOP HOCUTEJIS
Ra — xnopucTsiit 6apuit BaCl, (90—100 mr B pacuere Ha BaSO,). B 11o0-
JIyYEHHBIE PacTBOPHI BHOCAT OTOOpaHHEBIE AIMKBOTEL STAIOHHOTO pac-
TBOpa *$Ra 0MMHAKOBOM aKTMBHOCTH. IIpUTOTOBICHHEIE PACTBOPBI KH-
araT 10—15 MuH Ha 27eKTpUIecKo# ITUTKE, JOOABIIOT IIpYU Helpe-
pEIBHOM TiepeMenmuBanvu 15 Mt 10 %-# H,SO,, xunarar 10—15 mum,
nocrie yero ocanky (Ba(Ra)SO,) malor otcTosThCA B TedeHue 1 4. Oca-
JOK OTGHIBTPOBEIBAIOT Yepe3 00e330JCHHBIN (DIIBTD «CMHSA JIEHTa»
(Macca 30561 oHOTO dMmbTpa — 0,0004 r) 1 HECKONBKO pa3 IPOMBIBAIOT
JUCTWUIMPOBaHHOW BomOW. I[IpoMBITHIN ocamok cynmbdara Gapus
Ba(Ra)SO, BEICYIIMBAIOT, MPOKATWBAIOT B MY(DETHHOM IIEUH NP TEM-
riepatype 800 °C B Teuenve 1 4, B3BEIIUBAIOT, PACTUPAIOT B TUTJIE CTEK-
JISTHHOM TIAJIOYKOM O COCTOSTHUS «TIYAPHI> ¥ IEPSHOCAT LIIATEIeM Ha
MPEABAPUTENILHO B3BELICHHYIO MOUTOXKY Ui U3MEPEHMSI aKTUBHOCTH
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26Ra. CMauMBalOT NEPEeHECEHHbIN Ha IIOTOXKY OCAOK HECKOJNBKUMU
KaIUTSIMU 3THIOBOTO CIIMPTA, C IIOMOLIBIO CTEKITHHOM NAIOYKH PaBHO-
MEPHO PACTIPEAEISIOT ¥ YIUIOTHSIOT Ha IIOUIOXKE, 3aTCM BRICYIIMBAIOT
nox nHdpaxpacHOM JaMmoil. BrICyDIEeHHBI OCaZOK B3BENIMBAIOT
(BMeCTe ¢ TOIOXKKOW) ISt OTIPEAeIeHUsT MacChl IOMyJ4eHHOro o6pas-
na. Yepes 4 4 rocie NpOXATMBAHMAS IPOBOAAT H3MEPEHUE TIOTYISHHBIX
00pa3uoB Ha YM®P-2000. BEuucisioT CKOPOCTH CYETa MMITYJIBCOB OT
CUETHBIX 00pasuoB 1o anmbta-KaHaiy. JomycTMMo pacxoXieHWe B
3HAYEHMSIX CKOPOCTH CIeTa MMIIY/IbCOB OT IPUTOTOBICHHBIX 06pa3lioB
He Goxtee 5 %. CKOpOCTB c4YeTa UMIIY/ILCOB OT 2$Ra GepeTrcs Kak cpeHee
3HaYeHHe TaHHOM BEJIMUMHEI OT 5 MPUTOTOBJICHHbBIX O6pa3ioB.

Paccymrrisaior koaddbuumeHT cBA3M (K, ;,) MEXIY aKTUBHOCTHIO
¥ CKOPOCTBIO CHeTa MMITYJIECOB OT U3NYdCHHA Ra B TOICTOCIHOHHOM
oOpasie o popmyne:

Kpyns = A_Ra-ilﬁ (bx/Mr)/(umu/mun), rae (1)
n
A, — MaccoBas aKTUBHOCTb TOJCTOCJIOWHOIO IpaJyHpoBOd-
Horo o6pasna (BaSO,), NpUroTOBISHHOIO U3 0TOOpaH-
HOIf aJIMKBOTHI STAIOHHOTO pacTBopa, bx/Mr;
N — CpeIHssi CKOPOCTh CYeTa OT CCPUM IPUTOTOBJIICHHBIX
TOJICTOCTIOMHEIX 06pasnos BaSO,, mMm/MuH.

TTonyyeHHsi# K0a(hGUIMEHT CBA3M MEXAY aKTHBHOCTBIO U CKO-
POCTBIO CYETa MMITYJILCOB OT MAydeHNs 2#¥Ra B CYETHHIX 00pa3ax uc-
TIOJIB3YETCS TOJIBKO JUIS PACIETOB aKTUBHOCTH alibtha-MU3IrydeHusl TOM-
CTOCJIOMHEIX 06Pa3N0oB, U3MEPEHHBIX B MICHTHYHBIX YCIIOBUSIX:

— KauGpOBOYHbIE ¥ CYETHBIE 00PA3I(hl, IPUTOTOBICHHEBIE JUISL U3-
MepeHUsi, TOJDKHEL MIMETh OMMHAKOBBIE Pa3MEPHI;

~ TEOMETPHS N3MEPEHUST YKA3aHHBIX 06pa31ioB JODKHA OBITh OfU-
HaKOBOI1.

IIpy MisMeHeHUN YCOBUMA M3MEPEHNs, HATIPAMED TIPH UCTIONB30~
BaHWH ITOJIOXEK MHOK INTOMAIH, NPOUEAYPY KaTMOPOBKY MTOBTOPSIOT,
TIPUMEHSISL VTS TIPUTOTOBJICHUS CYETHBIX 00pasliOB COOTBETCTBYIOLIME
TIOZUIOXKN.

IIpuTOTOBNEHHEIA STAIOH MOXHO WMCIOJIB30BaTh IJISI TIPOBEPKU
x03(UIEeHTa CBI3H B TEYEHHUE JUTUTETFHOTO BpeMeHu. ITo npomrect-
BHM 36 CYTOK OT €ro EPBUYIHOTO U3MepEHuUs 3HaUcHIe KoaddunueHTa
CBSI31 PACCYMTHIBAIOT 110 hopMyJie:
s Brpm)/mmpom) @)

n

K o6 =
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Pacuet KoadhduuumenTa cas3u i 2*Ra nposoast 1o xos3dduim-
€HTY 1714 *Ra, ompelie/IeHHOMY COIJIACHO NPHIOX. 5, YIUTHIBask HECO-
OTBETCTBUE MX SHEPTETUYECKUX CIIEKTPOB IO hopMyIre:

Ko =0,77- Ky, 36 (B/Mr)/(avm/mum) — (3)

3. Ipadyupoexa aavpa-6ema-pao;
Oan uzmepenus axmuenocmu **Po u " Bi (" Pb)

I'pamyupoBka arntha-6eTa-pamgyomerpa I U3MEPEHMUST TOHKOC-
JIOWHBIX npenapaTos *Po 1 **Bi(*°Pb) ripou3BOIUTCS C IIOMOIIBIO KOH-
TPOJIbHOTO 00pasiia CpaBHEHMS, B KayeCTBE KOTOPOTO MCIIONB3YIOT
IOVICK M3 HepXaBelomeH CTaTE JyuaMeTpoM 34 MM ¥ IUIOIIAABIO 5 CM?, Ha
KOTOPBIf METOAOM SJIEKTPOIUTHYECKOTO OCAXACHMS HaHECEHR
STaJIOHHBIE PACTBOPHI YKA3aHHBIX PATMOHYKIHIOB.

M3mepeHune akTUBHOCTH PagUoOHYKITHAOB 2°Po, 2°Bi, 2°Pb B KOH-
TPOJILHOM 00pa3lie CpaBHEHMsI IPOBOAMTCA B COOTBETCTBHHM C IL. 13.5.

Koaddrmenr casizu (X, ,,) Mexay ansda-akTuBHOCThIo *°Po B
KOHTpPOJIbHOM 06pa3slle CpaBHEHMS U CKOPOCTHIO CYeTa UMITYJILCOB OT
ansha-usryaenus 2°Po B stom obpasue (Bx/(MMIl/MUH) OIIPENENIOT
1o dopmyne:

4
Kppo = Po210 BK/(mMII/MUH), TIE @)
- n
Ap,_2p — AKTUBHOCTB "Po B KOHTPOJNEHOM 00pa3lie CPaBHEHM,
K;
B — CKOPOCTD CUETa MMITYJILCOB 33 BEIYETOM CKOPOCTH CYeTa
dboHa, umr/MuH.

Kos@pdrument cpasu (K,,,,) Mexmy Gera-akTHBHOCTBIO *°Bi B
KOHTPOJIFHOM 00pasie CpaBHEHUs X CKOPOCTBIO CUETa MMITYJILCOB OT
Oeta-u3IydeHus >VBi B 3ToM 06pasiie oIIpefesioT Mo hpopmyie:

i-210 —

Ky = Apat0 B/ omun/mum), e )
n

Ap 5 — 8KTHBHOCTB 'Bi B KOHTpOJBHOM OGpasiie CpaBHEHMS,
K,
1 — CKOpPOCTb CYETa UMITYJIECOB 33 BEIIETOM CKOPOCTH CYeTa
dbona, umr/MuH.
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4. Ipadyuposka arvpa-6ema-paduomempa 0as usmepenus
axmuenocmu bema-uinyHarouux pacuonyKiuooe:
“K, "'Cs, "Sr(*Y), “Ra(*"Ac), **Th(*'Pa)
U CYMMApHoii Gema-aKmueHocmu

4.1. JInst IpUTOTOBJICHUS KAMMOPOBOYHEBIX 06pasioB “K  KCITOE-
3yeTcsl XMMUYECKY IACTBIA XJIOPUCTHIN Xanmii, yaensHas OGeTa-aKTUB-
HocTh KoToporo pasHa 0,0143 Bx/mr. KCl npeasapurensHo npoxany-
BaloT IIpy Temreparype 120—130 °C B Teuerue 2 4, 3aTeM pacTUPAIOT B
dapdopopoii crymxe. I'oToBaT ceprio u3 10—15 KOHTPOIBHEIX UCTOY-
HUKOB 13 pa3Hbix HaBecok KCl (ot 20 o 200 Mr) Ha TAKMX Xe IOMIOX-
KaX, KaKye VCTIONB3YIOTCS JUIS paiiOMETPIY CIETHBIX 06pa3LoB orpe-
IENAeMEIX DPAJAOHYKIUIOB. AKTUBHOCT:, “K B IIPHIOTOBJICHHBIX
CYETHBIX 00pasiax #3MEpSIOT B COOTBETCTBHM C T1. 13.10.

PaccumrhiBaloT KO3GGMIMEHTH! CBA3HM MEXITY aKTHBHOCTBIO CIeT-
HBIX 06pa3LOB Pa3HOH MacChl I CKOPOCTHIO CYETa MMITYJIHCOB OT M3y~
gyerwus “K o popmyne:

0,0143-m
Ko ==, B/(wm/vem), te (6)
KCi
0,0143 — yuennHag 6era-aktuBHOCTH KCl, BX/MT;
m — Macca M3MEpSIeMOro IperapaTa, Mr;
Ny — CKOPOCTb CYETa MMILYJLCOB (MMII/MUH) OT Ipemapara
KCl maccoii m, mr.

CtpoaT rpauK 3aBUCHMOCTH KO3 DHUIIMEHTOB CBA3M OT MacChl
cgeTHoOro o6pasua Ha mouIoxke (puc. 1).

IIpumenanne. 3Hag xo3dbuIMEHT CBI3M MeXIy AKTHBHOCTRIO U
CKOpocThIo cueta uMNyascoB KCl, MoxHO onpenenuTts ko3¢ dumment
CBA3Y 1A OeTa-M3NyJalonuX PajyoHyKINIOB CO CPEeRHEN aHeprueit
nanyyeHus He Meree 1 000 x3B (Kx):

P.., P
Kx = KKCI LLeKal " aKCl BK/(PDJHI/MPIH) (7)
F -F,
Koaddunuent camonornomerus (P,) onpenensior
o dhopmyine:

A
P = E—exp@0,693-d/A1/z)]- 5 691/32- p Bx/(uMn/mun), roe (8)

d — TONILVHA CIOS IIpeNapaTa Ha MOIOXKE, MI/CM?;
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Am

ITompaBKy Ha IOIVIOMEHME OeTa-4acTHll B MaTepualle OKONIKA
CUETIMKA OIPENENSIOT IO opMyie:

P, =exp(-0,693- h/sz) , THe &)
h — TonmHAa MaTepHaia OKOIIKA CYETINKA, MI/CM2.

— CJIO¥ MOJIOBMHHOYIO ocnabreHus GeTa-4acThN, MI/cM?.

4.2. JIng npUroTOBJICHUS KATHOPOBOIHBIX 06pa3sioB ¥Sr(*Y) uc-
TIONB3YETCS STAJOHHBIM PacTBOP PaTMOHYKIMEOB *Sr(*Y) ymeabHOM
obseMHOM akTuBHOCTBIO 10—100 Bx/cM?. K 0TOGPaHHEIM aTuKBOTAM
3TaJIOHHOI'O PaCTBOPa OAMHAKOBOTO 00beMa, TIEPEHECEHHBIM B TEPMOC-
ToliKue xuMudeckue ctakausl (rorosar 10—15 o6pa3nos), 106asisioT
20—30 m1 2 1 HC, BHOCST pacTBOpHI HOocUTeNeH *Y — XIIOPHUCTHIA HT-
Tpuit (ot 20 mo 200 Mr B pacyere Ha Y,0,) M XJIOPHCTBIN CTPOHIMHi
(100 mr B pacuere Ha SrSO,), pa3GasIsUOT TUCTIWUIMPOBAHHOM BOROMH
1o 100 mn u xunsgrar B Teuenne 20—30 mux. VI3 ropsaero pactsopa
OCaXIAIOT [MAPOOKNICH UTTPUS JI0GaBiIeHreM GE3yTOIFHOTO aMMUAaKa
1o pH = 8—9, ocamox OTHWIBTPOBEIBAIOT U IIPOMBIBAIOT TOPSTIEH T¥IC-
TwUIpoBauHoi soxoit. Bpems otnenenus ®Y ot *Sr 3alMCEIBAIOT K
YUHMTBIBAIOT IIPU pacdeTe aKTHBHOCTH. OCaloK nepeHocaT B dapgopo-
BbIM TUTEJh ¥ IPOKANIMBAIOT B Myhete ripu Temmepatype 800—900 °C no
nony4yenus okucu urrpust Y,0,. IlonyueHHsI4 ocaioK HAHOCSIT PaBHO-
MEpPHBIM CJIOEM Ha NPeABAPUTEILHO B3BEMIEHHYIO MOMIOXKY, B3BEIIM~
BaIOT OCANOK BMECTE € TTOJUTOKKOM 1151 OTIPENEICHMUst MACChI TOTYYeH-
Horo obpasna. Takum o6pasoM, roroBsaT 10—15 06pasloB ¢ pasHOA
Maccoy Uit N3MEPeHUs aKTUBHOCTH *St IO €ro JoYepHeMY PalIOHyK~-
sy *Y. AKTHBHOCTE ®Y B WPHIOTOBIEHHOM CYETHOM o6paslue
M3MEDPSIOT B COOTBETCTBHMM C 1. 13.8.

PaccyuTsIBalOT KO GHULMEHTEI CBSI3UM MEXAY aKTHBHOCTBIO CYET-
HBIX 06pasiioB pasHO MACCHL B CKOPOCTHIO CUeTa MMITYJIBCOB OT U3JNTy-
yenus *Y no dopmyne:

AY -90
n-e

A,,, — aKTUBHOCTH *Y B cueTHOM ofpasue, Bk;
n — CKOPOCTb CYETa UMITYJICOB B CUETHOM 00pa3lie 32 BEI-
N YeTOM CKOPOCTH cyeTa (GOHa, MMIT/MUH;
e "-*" — morpaska Ha pacuan ®Y, (tabu. 6).

Ky 5= (Bx)/(mam/vom), e (10)

CrposT rpaduK 3aBUCUMOCTH KO3(DOHUIIMEHTOB CBS3H OT MacChl
c4eTHOTO 06pasna Ha MOMIoXKe (puc. 1).
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0,10

0,08 |-

8

0,04 |

g N' 54 28 228 228
Sr(Y), Th( Pa), Ra(" 2c)

Kos¢prumenT ceasyu,Bx/ (vom/son)

20 40 80 80 100 120 140 160 180 200
Bec mpemaparTa Ba HOIOXKEE, MD

Puc. 1. 3aBucHMOCTh K03(QOUIMEHTOB CBA3N

MEXIY CKOPOCTBIO CYETa MMUY/IBCOB OT GeTa-u3iydeHns
TOJICTOCJIOMHEBIX IIPEN2PATOB PaIMOHYKIIMIOB M MX AKTHBHOCTHIO
OT MACCHI C3ETHOTO 06pa3La Ha MOMTOXKE IUTOAmsio 2,5 cM

4.3. JTs1 npUroTOBRNICHISI KATMOPOBOYHBIX 06pa3nioB *Cs HCIIONE-
3YI0T STAJIOHHBIN pacTBOp pafuoHyKina “Cs yaeasHoi o6peMHOM ak-
TuBHOCTHIO 10—100 Bx/cM?, B cTakansl Ha 50 MJI BHOCSIT PACTBOPHI HO-
curess WCs — xopucTsiit e3uit (ot 20 mo 200 Mr B pacyere Ha Cs,Sb, 1))
¥ ATAKBOTH 3TAJIOHHOTO PAaCTBOPA OIMHAKOBOIO 0GbeMa, HOGaBIaIoT
30—40 mn 3 1 HCl m xumsrrsiT 15—20 My, ITocite yero pacTBop pas6as-
JISTIOT TUCTWIIMPOBAHHOM BOAOM IO IlepBOHAYalbHOrO o0BeMa M
OXJIAXHAIOT. B IONyYeHHBIE PAaCTBOPBI BHOCSAT IO 3 MJI CBEXENPUTOTOB-
JIEHHOTO HackimeHHoro pactsopa NH,I (swm KI), npumsaior 0,8 M
10 %-ro pactBopa TpexxaopucToi cypbMer SbCl, ¥ XopoIIo mepeMemm-
BaJOT PACTBOP CTEKIISTHHOM NAITOYKOM 10 00pa30BaHmsI KPACHOTO Ocall-
kxa. Ocafok BRIIEPXUBAIOT B TedeHUe 1,5—2,0 ¥ (MOXHO Ha JeAsHON
6ane). OrcrosBumiics ocanox Cs,Sb,I; dpmwibTpyioT, mpoMsiBaior 3—4
pasa JIeTHO! YKCyCHOM KMCIoTOM (RO OCBETIIEHUS MPOMBIBHEIX BOJ),
3aTEM STWIOBLIM CIIMPTOM JO YHANECHWS 3amaxa YKCYCHOM KMCIIOTHI ¥
BBICYLIMBAIOT. BRICYIEHHENA OCATOK HAHOCST PAaBHOMEPHEIM CJIOEM Ha
TIpEABAPHTENBHO B3BEIIEHHYIO IIOUIOXKY, B3BEIIMBAIOT OCAI0K BMeCTe
C TIOUTOXKOM JUIsA OTIpeieNIeHMsI MacCHI TOJIy9eHHOro obpasna. Takum
o6pa3oM rorosar 10—15 o6pa3iioB ¢ pasHOH Maccoi JUid M3MepEHUA
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axTuBHOCTH 'YCs. AKTUBHOCTD ’Cs B IIPUTOTOBJICHHBIX CYETHBIX 00~
pa3sliax M3MEPSIIOT B COOTBETCTBMM ¢ 11. 13.9.

PaccuuThiBaioT KOG OULMEHTHI CBSI3M MEXAY aKTUBHOCTBIO CYET-
HBIX 06pa3IioB pa3Hoi MacChl ¥ CKOPOCTBIO CYETa MMITYJIBCOB OT M3JIy-
yeHus 'YCs o popmyne:

A
Kooz =—C;l-""31 (Bx)/(umm/MuH), rae (11)

Ay — aKTHBHOCTD W'Cs B cyeTHOM obpasrie, Bk;
1 — CKOPOCTB CHeTa UMIIYJbCOB B CISTHOM 06paslie 3a BHI-
9ETOM CKOPOCTH cyeTa dhoHa, IMII/MUH.

Crtposr rpatux 3aBUCHMOCTH K03(hDHITHEHTOB CBA3M OT MacChl
cyeTHOro obpasiia Ha MOMIOXKe (puc. 1).

4.4. 1151 GeTa-v3Ty4aioUIX paHOHYKIVIOB — 2*AC, HAXOAIEro~
¢S B paiMOaKTUBHOM paBHOBecHM ¢ 2Ra, 1 #‘Pa, Haxoasmerocs B pa-
JV0aKTHBHOM paBHOBecuH ¢ *Th, MOXHO HCIIOIE30BaTh 3HAYCHUS KO-
3} GbUIIHCHTOB CBA3K MEXILY CKOPOCTHIO CUETa MMITYJILCOB M aKTUBHOC-
TBIO PaJVOHYK/IUAOB, NONYyJYeHHble Mg *Y, TaK KaK MaKCHMAIbHBIC
SHepruM OeTa-U3MydeHUs YKa3aHHRIX PalMOHYKIMIOB Pa3iM4aloTcs
He3HaUNTeTBHO (**Pa— 2 300 k3B, Ac — 2 089 xoB, Y — 2 274 x3B).
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Ilpunoxncenue 6
(cnpasoutoe)
Cxembt
PaIHOXAMHYECKOrQ olpeae/ieHus YAebHOH AKTHBHOCTH
PaIMOHYKJTH/AOB B Boje

o ng‘Ma PaTHOXMMHYECKOTO ONpee/IeHAs /e bHOH aKTHBHOCTH
Ra, “Ra, **Ra, *U, U, "°Po, *°Pb, **Bi, **Th, “Th, **Th s sone

BOAA
{16 suerpos) o 2 HCL(30 o)
»  +BaCl; (00-100 ur & pacvere w2 BaS0.)
e+ FaCl; (20 Mr & pasuare «a Fo,0y)
»  Bumapusue 4o 700-800 un
¥ +10%180, (R040mn)
Y Y
DCANIOK 4 ( SURLTPAT 1
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| T ———— e o e m  — — a ——— — — — o o= ] = +OMILTPAT 2
I nientededanay —:—0«;“ —————— ————— e o " +OCAJIOK 3, pacTecpasad 8 2 HCI
| ! ¢ +NaCOME-T1) s+ +NHOH »fm
] o+ H0 (100 M)
{ o Kupwmennn (2-3)
P! s Pww ¥
X , ! Y ocagoK
j ~ ...( —_— z) I(Rai i) GUNLTPAT (0, 9P, saToms ypasa, Topmn)
| *  +1u HOI(7B mn)
1 = e MO »  +HOREMN)
i L] *Fecb(w;spawmcngeﬁa) JII a + Phaesiiest kwanoTa (S00 r)
. mm $ - +*
| *  +NH:OH, 1e conepmanwit COz 4] v oo Bennsain)
| ¥ “anexTPommecEoKo
1 ms SUILTPAT mm”m
«  +HCi{nopH=1}
- 0M(mﬂ:rn;wmmmu&ﬁ PACTEOP 4 AAKGTESLS
. oyTox oK
s KerteeHus 45 yRenetus CO: L] {0, ™89
*  #NHOH, ne cosepxanpit CO; ¥ 1
K Azudne ALY A Y
"_“1 {-‘ CRERTPOMOTRNNSCKO ’,-' \  Penwerpmscccor \‘
¥ * e worcnoaypaxan \ i N | Vewepeme
oCAROK 4 R S e | . s,
%H): ou.g:g‘:‘ra +YCly (80 Y; * ¥
7o) pey - (80 wr a pagrrre 48 Y20s) Gam-
«  +Konuewtpiponasas HNO, QRTEBHOCTH
s Kuftauerns 1o paIpyILeHRs
pr——— . ?rmwmm ‘
: mn?&mrm »  + 14 HCI (100 uen) on
*  Mpoxarmpasue | o] »  +Hacsapestind pacteop wﬂﬂ
v Buseunnons ¥ wassnesod cucrons (10Mn) [ *Po, "Ph)
*  Vswepeme tors- »  +NHOH (gopH=1.4)
aXTHEROGTI N |
¥ y ¥_
OCALIOX OCARCK TP,
Bas0s Y{C:00, AT
oo ) i —
1 S | . HO
) «  Nostapeoa psacexus YC,
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Cxema PAITIOXUMIIECKOTO oggeneaem YACILHOM AKTHRHOCTH

"Srm B BOJIE
BORA
nwrpos s +HCI =1)
(4-20 } . tm%&zr“apwmmvo,)
* +8rCl, (100 mr o pacyare wa Sr80,)
¢ #CsCl (80 ur = pacveve na Cs,Sh,L)
« +LaCl, (60 mr un pacyeve ua La,0,)
¥+ 80400 mr CaCl, (npx uanoh MinepameIaiwe Boghl}
« guinapubaxse o S00—600 un
o+ 50 Mn H,0,0, Hochunerrek
* +NH,OH (o pH=4)
\ * Bhigepunsanne 2—4 4
¥
OCANQK
81,0, Y,(€,0), SUNLTPAT
) * + 5+7 mn 10% NINO,
: zmmm (1% npute60d—T08°C) . 557 3n 0% N,
bt mn%wmamnmmmmpemmuymco, J * ebizepumEaHme 354
* 4 H,0 AvoTANNRPOBAHMAN
= + NH,OH, ne cogepsaumii CO, {(no pH = 6~8) }
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b
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C'D |
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i. [ o | (o @
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Ilpunoncenue 7

Iepeuenn
METOIHK PATMAIMOHHOr0 KORTPOJIS IATHEBOM BOIBI

1. OT6op M MoOAroTOBKA MPO6 IIMTHEROU BOJKI JUISt OIIPEHEICHMS
noKasareneil panuaoHHo# Ge3onacHoCTH. MeToIMIecKie peKOMEH-
Jauwd, yTB. PocrioTpeGHam3opoM o1 27.12.2007 Ne 0100/13609-07-34.

2. MY 2.6.1.1981—05 «PaguanuOHHbIA KOHTPOJIb ¥ THTHEHHYEC-
Kas OlI¢HKa UCTOYHHKOB IIMTHEBOTO BOAOCHAGXKCHMS ¥ ITUTHEBOY BOJTEI
TI0 TTOKa3aTeNsAIM panraliMOHHOMN 6€301acHOCTH».

3. TOCT P 51730—2001 «Bonma rutheBast. MeTon onpeneneHus
CyMMapHO# yebHOM aKTUBHOCTH PaTHOHYKIIUIOBY.

4. CyMMapHasi akTUBHOCTS anbda- ¥ GeTa-u3yJalommx paguo-
HYKJIMIOB B IPMPOTHEIX BOAAX (MPECHBIX M MMHEpaTN30BaHHbIX). ITon-
TOTOBKa IIpo6 ¥ u3MepeHus. Meromuaeckue peKoMeHIawn. Mocksa:
BHUMC, ;009. V. IMUN OTYII BHUUDTPH Pocrexperynuposa-
Hue, 2009.

5. MeTonyxa BLIIOJHEHUS H3MepeHHit 06BeMHOM aKTHBHOCTH I10-
nonus-210 ¥ ceuHIa-210 B MIpUpOAHEIX BoAaX aib(dha-Gera-paamomer-
PUMECKUM METOIOM C PagHOXMMHYECKOM IMOAroToBKOM. CBHAETENh-
creo  [IMHM THMIIT BHUHUO®TPU Toccranmapra PO
Ne 49090.3H618 ot 18.12.2003; Ceuuperenncteo HCAM Ne 396-AD,
Mocxksa, BUMC, 2001—2003.

6. MeTonuKa BHITOJHEHUS M3MEPEHWM O0GHEMHOM aKTHMBHOCTH
U30TONOB ypaHa (234,238) B NpHPONHEIX BoAaX ¢ MUHEpaIU3auuMe Ko
5 r/nv* anbda-CIeKTPOMETPUIECKUM METOHOM C PalMOXIMIIECKON
moarotoskoit. Ceugerenscto [IMHAM 'HMIT BHUUDTPH Toc-
crarnapta PO Ne 49090.3H628 ot 18.12.2003. Ceunerenscrso HCAM
Ne 381-51®, Mocksa, BUMC, 2003.

7. MertonuKka BBHITOJHEHHS M3MEPEHUM OGBEMHOM aKTHBHOCTH
u3oTonoB Topus (232, 230, 228) B MIPUPOXHEIX BOZAX C MMHEPATM3ALM-
el 1o 5 r/mv® anmpha-ceKTpOMETPIIECKIM METOAOM € PAAMOXMMHUYEC-
Kol moprotosxoit. Ceuperenscrso LIMUY THMI] BHUUOTPH Ioc-
cranmapra PO Ne 49090.3H625 or 18.12.2003. Ceupereiscrso HCAM
Ne 461-51D, Mocksa, @TYIT BUMC, 2003.

8. MeTtomuka BHINOMHEHHS M3MEPEHWH 00BREMHON aKTHBHOCTH
M30TONOB paand (226,228) B 1Ipo6Gax MPUPOTHEIX BOX C MIHEPAIU3aIi-
eit o 5 r/nm? ansda-6eTa-pagoOMETPIIECKIM METOXOM C PaMOXVIMU-
geckoit moaroToskoit. Ceunetenscrso MUY T'HMII BHUUOTPU
Toccranmapra PO Ne 40090.65327 or 28.02.2006, Mocksa, BUMC,
2000.

9. MeToauka pafoXMMMUIeCKOTO IIPUTOTOBICHMS CISTHBIX 00pa3-
110B 13 Npo6 MUTHEBOY BOIBI VIS M3MEPEHUS akTUBHOCTH Po-210, 06-
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el ansda-akTusHOCTH (663 Po-210) 1 06meit 6eTa-akTUBHOCTH (6€3
K-40) Ha panuon0oruIeckKoM KOMILTIEKCE ¢ IIPOrPaMMHEBIM 06eCIIeYeHY-
em «IIporpece». CauperenscTBo 06 arrectaumu metomuku PIYIL
BHUUOTPH Ne 42090.6B525 ot 27.03.2006.

10. MeTonuka IIpUTOTOBNICHUS CYSTHBIX 06pa31oB U3 Ipo6 IHUThe-
BO¥ Bozib! Ju1st MaMeperust axTusHocTH EPH ¢ McnonpzoBanueM panuo-
JIOXMIECKOT0 KOMILIEKCa C TIporpaMMHEEBIM oGecniedermeM «IIporpeccs.
CeugerensctBo 06 arrecraipm Metopuxu OI'VII BHUHUOTPU
Ne 42090.6B524 ot 27.03.2006.

11. MeToAMKa BHITOMHEHUS M3MepeHU) oObeMHOU aKTUBHOCTH
M30TOMOB TUTyTOHMUS (239240, 238) B MPHPOSHEIX BoAaX ¢ MMHEpaIH-
3anuel 5o 5 r/oM® arboha-crieKTPOMETPUYECKIM METOIOM C PalMOXH-
Muyeckoit  mogrotoBkoit.  Ceumerenmscrso  IIMUHM  THMIJ
BHUUDTPU Toccrangapta PO Ne 49090.3H622 ot 18.12.2003. Ceu-
nperenseTso HCAM Ne 407-51®, Mocksa, BUMC, 1999,

12. MeToxuyecKyie peKOMEHAALMH 1O OIPENCICHUIO ECTECTBEH-
HbIX M30TONOB: panusg-224, ceunna-210, Topms-232, ypana-238, pa-
mus-226 B TpoGax MUThEBOM BOAEI, TIOYBBI W 30l pactenumit. MP
JIHUWPT M3 PCOCP. JI., 1978.

13. Metoauyeckue peKOMEHIALMU IT0 CAHUTaPHOMY KOHTPOJIIO 3a
COIEPXaHMEM PAIUOAKTHBHBIX BEIIECTB B OOBEKTaX BHEIIHEH CPE/IEbI.
Tlon pen. A. H. Mapes u A. C. 3nikosoit. M., M3 CCCP, 1980. 88 c.

4. MeTomuka BHITIOSTHEHMSA H3MEPEHIY YIEITHOM aKTUBHOCTH pa-
Juonykuaos U, 24U, 22Th, 8'Th, 2Th, 2!Ra, *Ra, *Ra, *Pb, 2*Po,
“K, ¥Cs, %Sr 1 CyMMapHO# yIeTbHOM aKTUBHOCTH abda-, 6eTa~uanmy-
JAIOIIMX PalOHYKIMAOB B BOJAE C NPMMEHEHUEM alb(a-6eTa-panuo-
MeTpa M ankda-crexrpomerpa. Paspaborana ®IT'YH HAWPI umenn
npodeccopa II. B, Pamsaesa PocrmorpeGHan3opa. CBUIETENLCTBO
OTYII «<BHUUM um. [I. Y. Mennencepa» OenepaisHoro rocyxap-
CTBEHHOTO AT€HTCTBA I10 TEXHUYECKOMY PEryIMPOBaHUIO K METPOJIOTMY
or 26 oxtsa6ps 2007 r. Ne 1212/07.

15. MeToauka BEIIOTHEHUS N3MEPEHMH YIEIbHON aKTUBHOCTH pa-
IVOMYKINIOB ypaH-234, ypan-238 B Boie ¢ MPMEHEHHEM HOJIYTIPO-
BOIHMKOBOIO anba-crnieTpoMeTpa B Bome. Pa3spaforana ®I'VH
HUWPT umenn npodeccopa I1. B. Pamaaesa PocrioTpe6ransopa. Cau-
nerenscto OTVIT «<BHUANM um. [1. . Menneneesa» OenepanbHoro
rOCYJapCTBEHHOTO arcHTCTBA IO TEXHMIECKOMY DETryJIMpOBAHMIO H
metpororuu Ne 207/08 ot 29 derpartst 2008 T.
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Ilpunosrcenue 8

(pexomerdyemoe)
Wadopmauns,
KOTOPas JOJIKHA GBITh OTPAXeHA B NPOTOKOJIE HCIBITARMA
Has3saHue oprasv3sanua

AKKpeUTOBaHHBIN NCILITaTe/IbHIA J1a00paTOPHbIA LIEHTP
(ucnmITaTeNbHas TabopaTops)

TOpwmyecxuit agpec: ATTecTaT aKKpeIUTali
Tenedon, daxc: Ne ..ot «__» 201 r.
OKIIO......... , OTPH........... 3aperucTpuposaH B I'ocpeectpe:
HH/KIIIL................ Ne POCCRU...or «_»___ 201 r.
HedcTBuTeneH 1o «__ » 201 r.
IIpoToxon

J1A00PATOPHBIX HCCJIENOBAHMIA MUTHEBOM BOLI

110 IOKA3aTeJIAM Pma[[ﬂol{ﬂoﬁ 0e300acHOCTH
Ne om<«___» 201_e.

HanMernosanme po6st (06pasiia)

TIpoGer (06pasibl) HATIPaBIEeHE!

( azipec, ne opr # ipoGEI)

Ilata n Bpemsi oT6opa npo6bi (06pasiua)

Hara u Bpems focTaBKy Hpo6yl (06pasia)

ens otGopa

TOpunpgeckoe L0, MHAMBUIYATLHBIA IpeaIipUHIMATEThL
wm du3IIecKoe MO, Y KOTOPOrO OTOMPAIMCH IIPOGEI

(HanMeHOBaHKe ¥ I0PUANYECKUH anpec)

OG6BeKT, e MPOU3BOIWICH OTOOP MPOoOL! (HAMMEHOBAHYE
¥ akTHIecKul anpec):

{apTesnaHCKast CKBaXVHa, BOXOTPOBOX, TIAPTHS BOMIEI,
pacdacoBaHHOK B EeMKOCTH M T. L)

ofmee KONMIECTBO CTPAHMLL : cTpaHuua 1
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Jra 600et, pacghacosannoii & emxocmu, ykazamn:

HsrororuTems (HauMeHoBAHNE, (haxTHICCKHii anpec

(cTpaHa, pervioH ¥ T. 11.)

Jara n3rorosienns

Howmep mapTan
O0bem naprau

Tapa, ynakosxa

HJ Ha MeToawKy oT60pa

YC0BYS TPAHCIIOPTUPOBAHMS,

YcroBus XpaHeHWUst

HononuuTe/bHbIE CBENCHUSA

Cpeacrtra u3mepennii
Havmerio- Homep | [lara oxoH-
Ne BaHME 3aBomckoit CHHE~ Hanua
TENLCTBA nercTBus
n/n cpencTs HOMeEp 0 FOCIIO- CBHze~
U3MepeHUN

BEPKE, JaTa | TeNsCTBa

KeM Br112-
HO CBHIE-
TENBCTBO

Hopmamno ~METOoANIECCKAsA JOKYMEHTAIMA

(nazeanue, Homep u dama ymeepicoerus, Kem ymeepucoena)
1. CanllnH 2.6.1.2523—09 «HopMsr paguarmoHHOM Ge30racHoc-

™ (HPB-99/2009)»,

2. CII 2.6.1.2612—10 «OcHOBHBIC caHUTapHEIE TIpaBmiIa obecne-
YeHus paruanoHHol 6esomacHocTr. (OCIIOPB-99/2010)».
3. CanlTnH 2.6.1.2800—10 «'urueHmIecKye TpeGOBAHHUS 110 OTpa~
HUNEHWIO O0JIyYEHUsT HAaceJIeHMsI 33 CUeT MIPMPOLHEIX MCTOYHIKOB MO-

HU3HUPYIOIETro nanydeHus». M., 2011. 40 c.

obllee KOAMYESCTBO CTPAHUIY : CTpaHuIa 2
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4. MY 2.6.1.1981—05 «PaguarOHHEIA KOHTPOJIb K TUTHCHUIEC
Kas OIIEHKa MCTOYHMKOB ITUTEEBOIO BOXOCHA0XEHNA U IIUTEEBOM BOIBI
TI0 ITOKA3aTEIAIM pafiallioHHOM Ge3onacHOCTH. ONTUMM3ALS 3a1TUT-
HBIX MCPOUPHUATHUH MCTOUHMKOB IIMTBEBOTO BOJNOCHAOXEHWSI C
TIOBBILICHHBIM COAEPXaHUEM PaIOHYKIIUIOB»,

5. CanlluH 2.1.4.1074—01 «IIutheBasi Boga. Faruenugeckue Tpe-
6oBaHNs K Ka9CCTBY BO/ABI LIEHTPATU30BaHHEBIX CHCTEM IIMTHEBOTO BO-
mocHaGxeHMst. KOHTpOIb KayecTRa».

6. CanlluH 2.1.4.1116—02 «Iluthepas Boxa. TurneHuyecKue Tpe-
GoBaHMA X Ka9eCTBY BOIBI, pachacoBaHHoMi B eMKocTH. KOHTpOIs Ka~
9eCTBa».

7. MeToiuKa BRITONHEHNS M3MEPEeHHH (Ha3BaHKe, HOMED U [aTa
YTBEPXICHUSA, KEM YTBEPXKICHA).

Jata nipoBefeHns u3MepeHuit: « » 201_r.
PesyspTarsi H3Mepenmii
Heormpe- IurveHn-
Ne Ongxle’;m- Pesynsrar HeeH- gecKui hitzaceriiidg
n/o Hoxasares | F3MEPSHHA HOCTh KpUTepui | M3MepeHus
nameperns | (KY, ¥YB)
Ay 0,2 Bx/xr
Ag 1,0 Bx/xr
po 0,11 BxK/xT
Bx/xr
T(Ai/ YBi)" 1,0 -
* TIp# NIPOBEACHMM TIOTHOTO PATMOHYK/IATHOTO aHAIN3a
3aKmoYCHHE:
ViccnenoBaHus IpOBOIYUIM:
(TomxHOCTS) (@.1,0) (TTonnmces)
3anenytonmi nabopaTopuen (®.,71.,0.) (ITommuce)
of1iee KOMAIECTRO CTPAHHMIY : crpanmua 3
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Comcox BCHo0Ib30RaAHHOM JATEPATYPLI

1. Camoxxmxos IO. A., Aimes P. A., Kanveixos C. H. Paguoax-
THBHOCTS OKpyXaltoueh cpensl. M.: BUHOM. JlaGopaTopyst 3HaHMIA,
2006. 286 c.: wi. (MeTonE! B XUMMMK).

2. Anayriyeckas xuMus ypana / Inasueiit pegakrop A. H. Buno-
rpanos. M.: Akanemus Hayk CCCP, 1962. 430 c.

3. Brosenko B. M., ly6acos IO. B. AHanuTH4IeCKAasA XVIMUS pajiys.
JL.: Hayka, 1973. 189 c.

4. MeTtonuieckye pEKOMEHIAMM 110 CAHUTAPHOMY KOHTPOIIO 33
COIEPXaHWEM PaMOaKTUBHEIX BEUIECTB B 00BCKTAX BHEIIHEH cpeibl
/ Tloxm pen. A. H. Mapes 1 A. C. 3sikoBoit. M., M3 CCCP, 1980. 88 c.

5. Kpatkuit cipasounuk xumuka / TTox pex. B. B. Hekpacosa. M.:
TocynapcTBenHOEe HayYHO-TEXHUYECKOE W3OATE/IbCTBO XMMMYECKOM
JsmTepartypsi, 1954, 559 c.

6. CamysmbcoH O. O. VioHo06MeHHEIE pasjeIeHys B aHATUTHYEC~
Kot xumun. M.-JI.: Xemust, 1966.

7. KuakocTHas KOTOHOYHast xpoMotorpadus / ITox pex. 3. eina.
M.: Mwup, 1978.T. 1.
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