I'ocyxapcreeHnoe CaHUTAPHO-3MMIEMHAOIOTHYECKOE HOPMAPOBAHTE
Poccariickoit Dexepanun

2.6.1. HOHNU3UPYIOIIEE NU3NYYEHUE.
PAAVNALIMOHHAA BE3OITACHOCTD

Pannannonasiii KOHTPOJIb NUTHLEBOM BObI
METOJaMM PaJUOXMMHYECKOr0 aHAN3a

MeroawiecKre peKOMeHIa My
MP 2.6.1.0064—12

HNi3nanue obunmnairHoe

Mocksa
2013


http://www.mosexp.ru/stroitelstvo/montazh_oborudovaniya.html
http://www.mosexp.ru/stroitelstvo/montazh_oborudovaniya.html

(Deepaasnan caykoa o Haxzopy B cepe 3anmaThl
npas noTpeduTeieii 1 0aaronoJayIns 4ea0BeKa

2.6.1. AOHU3WUPYIOHIEE U3JIYHEHMUE.
PAIJUALINOHHAA BE3OIIACHOCTDb

PaganyoHHbI KOHTPOJIb INTHEBOH BO/IbI
METORAMH PATHOXHMIYECKOTO aHAIN3A

MeToauyecKue peKoMeHIanum
MP 2.6.1.0064—12



BBK 51.26
P15
P15  Pammanmonsbiit KOHTPOAL IIMTHEBOMK BOXH METONAMU paTHOXH-
MHUYECKOTO aHanu3a: MeToaMyeckue pexoMeHmarmn.— M.: Mene-
PaJIbHBEIM LEHTD MTUEHB ¥ snuaeMuonoruy PocrnoTpebGHan3opa,

2013.—74 c.

ISBN 978—5—~7508—1170—0

1. PaspaGorapms @enepabHbiM OIOMKETHMM YIDEXIEHHEM HAYKU
«Cankr-IleTepbyprexuii RAyYHO-MCCNEIOBATENBCKUY MHCTHTYT PaNUALIMOHHON
TUrnedss uMeHu npodeccopa I1. B. Pamaaesa» PocnioTpe6uanzopa (M. B. Kaagy-
ka, B. H. Iilyros, H. C. IlIsmnxo, JI. H. Bacamaepa, H. B. Canaskuna,
I0. H. T'ongaposa, O. C. Kpasnora, W. I1. Cramar, B. B. Cryrma).

2. YreepxnmeHH Pykosogurenem PenepansHo cryxOw no Hag3opy B che-
pe 3alLUMTHI [IpaB NoTpeduTeae K Onarononyuus yenoseka, [aBHbIM rocynap-
CTBEHHBIM CaHWTAapHHIM Bpadom Poccuitcxoit Penepaumu I'. I, OHumieHKo
9 mona 2012 .

3. BBeneHs! B ACHCTBNE C MOMEHTA YTBEPDXIACHHA.

4, Bsepewb! BNepabie,

BbK 51.26

© Pocnorpeduaxsop, 2013
© DeaepalibHbIA NEHTP IATHEHE]
M Smaaemuosioran Pocnorpeduamsopa, 2013



L.

MP 2.6.1.0064—12

Coznepxanue

OBIACTD IIPUMECHEHMS . ..uvvevrerrorerensenseresesrases teeeversevrensruraareseesrranentserane

2. HOPMATHBHBIE COBUIKM 1u.vvveevereunerenserssenassessssssssssrasesasassssssossnsssssesenss

3.

TepMyne! ¥ onpeencHud . ......... Cvecrtanreseenerenttentesurrnrsennterenneresans

4- Oﬁme HOJIOXﬁHHH L R ERE RS FERSY RS RN ENRERSY N RR NN E A AN R L EAN EAESER LR ALESE RN A NS EEEERRENERNNES.

3.

6.

7.

Jvanasos M3MepeHUN M XapaKkTepHUCTUKY IOTPCITHOCTH M3Mepe-
HUHA........... vesevenes resertersasreranssereserrersasransranns veveraves veesenenrenraes reereeresnnsnne

IlpyHimaie: onpeneneHna yaeabHoOM CyMMapHOH anb(a~ 1 DeTa-ax-
THBHOCTA ¥ YJIEILHON aKTHBHOCTY PATHOHYKIMAOB B IIpodax BOIEI

Cpencrsa u3MepeHUi X BCIIOMOIATESbHOE 000PYIOBAHUE .........e....
7.1. CpeAcTBA H3MEPECHUM «.evvevrvrererererrnrnenns. rearerenceanes cererereenrrsenee .
7.2. BcerioMmorarteabHoe O0OPYAOBAHME............. teeessaseeserressrassrsanenss

8. PeakTUBLI M MATEDMANBI....c0uveericrnrrraserncornossnosascsssnns everrembenronnsrssnnnns

10.
11,

12.

13.

TpeOoBaHMA OE30MTACHOCT  uuverrnnvnnrenseevsarnsens eteeaveesesesrenstareseansanansens
TpeOOBaAHMS K KBATHMDUKALIM M. ..uv.ennrereenernserarnesersssnnes veveereerrenneasenenns

[IpnroToBiieHME CHETHRIX COPA3LIOB VIS U3MEPEHIS YICIBHOM CyM-
MapHO# aibda~- 1 6eTa-aKTUBHOCTH BOJEL....ccveveeerennnnn

PaqnoxyMHA9ECKOC BRIACICHUE PAIUOHYKITHIOR U IIPUTOTOBICHUE
CYCTHBIX O0pa3ioB ANd ONpPENENCHN UX YACALHONU aKTUBHOCTY B
Hmﬁax BOHLIIC llllll L AZ AR L ELEIE IR AR AN LERY] L E R EN XL NN B EN NN LA EENNERERL; L EE A EE XY ENE EEEE L AR N N X R ILAS L/

12.1. Pammoxummyeckoe BeiaeneHme — Ra, **Ra, Ac(*Ra) ...........
12.2. Pammoxmvudeckoe Buineneuue - Po ¥ Bi(*°Pb).....vecuvee.....
12.3. PanmoxmMmaeckoe BHLICICHUE H30TOHOB YPAHa ...ovveu..e.
12.4. PanoXMUIICCKOS BRIACIECHUC U30TOTIOB TOPHS .\ veverrreervarsaners
12.5. Panvoxwmmyeckoe BoiaesicHne - Y('SH) # V'Cs.nnnrennen. erneenen

12.6. IlpuroroBneHue CYETHDIX 00pa3oB ISt ONIPECRCICHUS YICIh-
HOM AKTUBHOCTIL K. ooteittmrirrereerteeresenrennssarersessssnrrsssssssosnssnnsens

PexoMeHIanmy 0 N3MEPSHHUIO aKTMBHOCTUA CUCTHBIX 00pa3iioB K
OIIPEAEICHUIO YACIBHON aKTWBHOCTH PANUOHYKIHMIOB B IIpodax

BOHBI lllllll L AN A A EEREREEERE AL BN ER N ERNN.N] (R AL A AL NEREYESN BNREAEEN AR EEDRY N ISR NS XN EE RN AEN YA AN R XN R LE NS LIRS,

13.1. TToaroToBKa K U3MEPEHMAM .....vvneren.

13.2. Onpenenenvie yaeapbHOM cyMMapHON akTHBHOCTH ankda~ K
OCTA-UITYUAIOITUX PAAVOHYIIIUIOB ..cvvveereren. veersrnrerenssrnnrsnnes ..

13.3. Omnpeneneuye yaeapHol akTHBHOCTH T AC(TRA) vvvrvreirivvernenes

O -3 ~3 O

12

13
14
14
16
17
19
19

19

20
21
23
25
28

29

31

31

31

33
34



MP 2.6.1.0064—12

13.4.
13.5.
13.6.

13.7.

13.8.
[3.9.

OnpeneeHye yAeHEHON aKTUBHOCTH — Ra ¥ *Ra..ecuecricrerennn,
Onpenenenue yaensHoM akTusHOocTH - Po, “Bi ("Pb) ..........
OnpeaeieHIe YACTBHON AKTUBHOCTH U vvoveveeercersreesevsseessens
Onpencnem%nbﬁoﬁ CYMMapHOM akTUBHOCTH H30TOIIOB

Topust ( Th, R | 1) TR OO

ONpeaeNcHAE YIEAHHOM AKTHBHOCTH S uvuieurrrecereeseeserrsresens
OnpeneneHue yIeILHON aKTHBHOCTH - CS uoeerreeerviaressersersens

13.10. OmnpeneneHue yEETbHOM aKTUBHOCTH K v.eviviiererernnereraerense-

[3.11. OOpaboTKa PE3YIIBTATOB N3MEPEHMM . ... veerernrrreerreeneererareenossons

14. KoHTpoJIb KauecTBa pe3y/IbTATOB M3MEDEHMM I1pY peaiM3aluy Me-
TOIMKY B JTAOODATOPHH ...o.vurnreernrrinieserccroossosssrsssstossarsarsessssvosassassosses

ITpunoowceriue 1.  Panpl pafllOaKTUBHOTO PACTIAHA eveuevueeernrerrenernsrasesaes

Hpunoocernue 2. WHCTPYKIMSA 110 0TOOPY P00 BOMABI 43 pa3HbIX HCTOY-

HUKOB L.iiricrerireresrarrssesesetacrrsrssrsssssssssrrsssassssrsssaransssvesss

Ipunoocenue 3. Vindopmanyst Anst BHECEHUSA B aKT 0TO0pa ITPOO BOABI.

Ipunoxncenue 4. IIpUroToRACHUE pabOYMX paCTBOPOB M paCTBOPOB HO-

cureneil. IToaroTosxka NOHOOOMEHHEIX CMOJ K aHATTY-

3y, PEICHEPAIMS M XPAHEHHE ..ccverernannrerrerersoranncosseasses
Ipunoaucenue 5. IlpuroropneHue XanuOPOBOYHBIX OOpa3UOB ¥ Tpaly-
UPOBKA ATb(Pa-0€TaA-PANMOMETPA couererrerencarsrerersosnnss
Ipunowcenue 6. CxeMbl paJOXMMHIYESCKOTO OTIPEACNeHUst yaeNbHON
AKTUBHOCTY PANKOHYKINAOB B BOIE...cccuereersrernrensscrsn
Ipunosxcenue 7. TlepeueHb METOMMK PagVallMOHHOTIO KOHTPOJS MATH-
CBOM BOIIBL..o..vueeiueirernsesrecsressessnsossaranssonssansosassasssnsnassoss
Ilpunoxncenue 8 HWudopmanmsg, xoropas JoKHA ObITH OTPAXEHA B
[IPOTOKOJNE UCTIBITAHMIM ..c.vvvnineiicreranierniniorsvereerssocssanss
CIIMCOX UCTIONBE30BAHHOM JIMTEPATYPBL. ..cuvnerierarsrrrereriroceeersssrosarssssnronsnss

40

4]
42
42

48
49

50

60



MP 2.6.1.0064—12

Cicok coxpamenri, NPUHATHIX B HACTOANHNX
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YTBEPXIIAIO
PykosomiTens (PenepaibHOM CIIyXOb!
10 HaN30py B chepe 3a1NTEI IIpas
oTpeduTeNeH 1 BAArOITONYUHA YENOBEKA,
I'JIaBHEIY roCyAapCTBEHHRIN CAHATAPHBIN Bpay
Poccudickot Menecpaimu

I'. I'. OHUINEHKO

9 nionst 2012 1.
JaTta BBeAeHUS: ¢ MOMEHTA YTBEPXIEHNS

2.6.]. AOHHU3UPYIOIIEE U3JIYYEHUE.
PAAVNAILIMOHHASA BE3OIIACHOCTD

PaguanoHnsid KOHTPOJIb IHTHEBOM BO/AD
MeTOJaMM PAAMOXNMHMYECKOro aHAJIN3A

MeTtoaMueckue peKoMeHIANUH
MP 2.6.1.0064—12

1. O6aacTs npaMeHenns

1.1. Hacrosiiiie MeToqU4YEeCKMe peKoMeHIanuy (Jajree — PEKo-
MCHIALIMM) pacIpOCTPaHAIOTCA Ha MOPANOK IMPUTOTOBICHUSA CYETHHIX
00pasloB I OIIpeaesiceHUs YISITbHON cyMMapHoy anbda- u bera-ak-
TUBHOCTYA ¥ YOAENBHOW aXTHMBHOCTH OCHOBHEIX J03000pa3yIolMuX pa-
OUOHYKJINJAOB B MUTHEBOM BOJEC M BHITONTHEHHE KOHTPOJIS KAYECTBA
[IUTHEBOY BOJKGI IO TIOKA3ATENSAM paguallMOHHOM 6€30IIaCHOCTH.

1.2. OCHOBHOU 11eBI0 pEKOMEHOaIVH SBIIsTeTCH 00ECTICICHUE €11~
HBIX TIOAXONO0B IIPY BHIIOJTHEHUN aHAJIN30B YICILHON CYMMAapHOH aJih-
(ha- ¥ 6eTa-aKTUBHOCTH, a TAKKe paIUOHYKINIHOTO COCTABA U VIENb-
HOM aKTUBHOCTM OCHOBHBIX IIPUPOSHBIX (MCKITIO4as 22Rn) ¥ TEXHOreH-
HBIX PAIUOHYKIUIOB B BOJIC.

1.3. Hacrosimupe pexoMeHAALMH IpeaHAa3HaYeHEb!l U1 OpraHOB U
oprasu3anuu PocrioTpebHan3opa B cyobekrax Poccuiickoit Denepa-
LN, OCYLIESCTBIITIOMMUX KOHTPOJIb U CAHUTAPHO-3IMAECMHOJIOTHIYEC-
KYIO OLICHKY ITUTHEBOM BOIHBI ITO TIOKA3aTE/ISIM pagHalliOHHOM 6e301ac-
HOCTH, a TaK¥Xe JUIsl aKKpeOIUTOBAHHBIX B YCTAHOBJACHHOM MOpAAKE Ha
MPaBo NMPOBEACHUS COOTBETCTBYIOIIUX U3MEPEHNH TaG0paTOpUA pagu-
AITMOHHOI'0 KOHTPOJISI ¥ OpTraHU3alnia, 00cCIieuBatoONMX LIEHTPaAU30-
BaHHOE BOJOCHAOXEHME HACSNCHIS IIPH TIPOBEICHUY IIPOU3BOACTBEH-
HOTO paguallMOHHOTO KOHTPOJIS.

6
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2. HopMaTHBHBIE CCHUIKA

2.1. Oenepanbuniii 3akoH or 9.01.96 Ne 3-P3 «O paguatdoHHOK
0€30TIaCHOCTH HACCIICHUSI».

2.2. QOepepanbHbiit 3akoH oT 30.03.99 Ne 52-D3 «O caHmTapHO-
SMVACMHUONOIMHCCKOM ONaromnoiyau HaceaeHusI».

2.3. CanlluH 2.6.1.2523—09 «HopMmnl paguaniMoHHOM O¢3onac-
Hocty (HPB-99/2009)».

2.4. CIT2.6.1.2612—10 «OcHOBHEBIC cCAaHUTAPHBIE IIPAaBILIIa 06ecIIe-
YeHus papuarmonHoi 6esonacHoct (OCIIOPB-99/2010)».

2.5.CanlluH 2.6.1.2800—10 <«I'mruenwdeckue TpeOOBaHUSA IIO
OTPAHMYCHUIO 00JIYYEHUS HACEJICHUS 334 CYCT IIPHPOTHBIX UCTOUHUKOR
MOHHU3UPYICIHETO U3TYUCHUSI»,

2.6. MV 2.6.1.1981—05. «PagyaitiOHHEI KOHTPOIb ¥ IMTHEHN-
JeCKasl OLICHKAa MCTOYHMKOB ITUTHEBOI'O BOJOCHAOXEHUS H TIMTHEBOU
BOOBI IO TIOKAa3aTeNIAM paJuMallMOHHOM Oe3onacHocTi. OIITMU3aus
JAINUTHBIX MEPOIIPUATUNA UCTOYHUKOB INUTHEBOTO BOJXOCHAOXKECHMA C
MOBHINEHHLIM COACPXAHMEM PAIMOHYKIIMIOBY .

2.7. MYV 2.6.1.2719—10 «A3menenne 1 k MY 2.6.1.1981—05 «Pa-
IHaIMOHHBIV KOHTPONS ¥ THTHCHUYECKAS OILIEHKA UCTOYHMKOB ITUTHE -
BOTO BOZOCHADXCHUS ¥ IIMTHEROM BOMEI ITO TIOKA3ATEIAM PaualMOH~-
HOHA OezonacHOCTY. ONTUMM3ALMS 3alUTHBIX MEPOIIPUSTUA UCTOYHM-
KOB IIUTECBOIO BOZOCHAOXCHMSA C IIOBRIIICHHBIM COHEPXaHUEM
PaIHOHYKITHIIOBY .

2.8. TOCT P 51592—2000 «Boga. O6uiue tpedoBasysi K oTOOpY
IIpOO».

2.9. CaulluH 2.1.4.1074—01 <«IIureeBass Bona, I'mrumenmyaeckue
TPpEOOBaHUS X Ka4CCTBY BOABI LICHTPAIM3OBAHHAIX CUCTEM IIMTHEBOTO
BOJIOCHAOXeHMs1. KOHTpOIL Ka4ecTBa».

2.10. TIncemo PenepaibHOM CIyK05I 110 Ha(30pY B c(hepe 3alUTE]
npas norpedurenedt w Omaromonyams uyenoseka ot 21.08.2006
Ne 0100/9009-06-32 «O pamguanOHHOM KOHTPOJIE 38 TIMTLEBON ¥ MU~
HEpaJIEHOU BOIOMN».

2.11. MP 0100/13609~07~34 «OTOOp M IMOATOTOBKA P00 NMUTHEBOMH
BOJIEI JUIST OTIPEACIICHYS ITOKa3aTeNIeH palualllioHHON 6€3011aCHOCTI».

2.12. TOCT P 8.594—2002 «<Metponorndeckoe obecrieucHue pa-
JUAIMAOHHOTO KOHTPDOJIS».

3. Tepmuanl 4 onpeeIeHUs

B HactTosieM NOKYMEHTE IIPUHSTA TEPMUHOJIOIUA B COOTBETCTBUN
¢ HPH-99/2009 u OCIIOPB-99/2010. B momnosiHeHIE K HUM UCIIO/b3Y~
JOTCS CIIEAYIONIIAE TEPMUHET:
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KORTPOSBELI HCTOYHUK — DAUOHYKIVIHBIA UCTOYHUK UOHU3U-
PYIOINETO U3NYIECHWSA, IIPENHAIHAUYCHHBIN VIS KATUOPOBKYM CPENCTB U3~
MepEHHI MOHU3UPYIONIMX HIIYICHUIA.

KoHTpoJILHbIA 00pa3sel cpaRHeHds — pPAJIVOAKTUBHBIN MCTOTHMK
UINyYEHUS!, CIIYKAUTUH JUIA KATHGPOBKH 110 HEMY APYTHVIX HCTOYHHKOB
HOHU3UPYIOLIVX UNMYYCHUY, YTBepXICHHLINA B KA4ECTBE 00pa3iioBOro B
YCTaHOBJICHHOM TIOPSIIKE.

Koy duuuenT cBa3n — K03POUITMEHT, CBI3LIBAIONINIM AKTUBHOCTD
CHYETHOT'O 00pa3siia Co CKOPOCTHIO CYETA UMITYITLCOB OT €I0 U3IYUCHHS.

MuanuMa/maast n3MepseMas aKTuBHOCT: — A, — aKTHBHOCTE pa-
IMOHYKINAA B CYETHOM O0pa3le, IpH N3MEPEHUY KOTOPOM Ha NaHHOM
pPaTUOMETPUYECCKON YCTAHOBKE 3a BpeMs 3KCIIO3MIUY OAUH Jac OTHO-
CUTEJIbHASL CIy4aiHas (CTATUCTUYECKas]) IIOTPEIHOCT PE3yIbTaTa 13-
MepeHuit cocTasiseT S0 % npu fosepuTenbHOM BepositTHocTH P = 0,93.

Hocureas — BenecTso, Koropoe, OyIydH CBI3aHO C HUYTOXHO Ma-
JIBIM (MHIMKATOPHBIM) KOJIMMECTBOM APYTOro BEIIECTBA, [IPOHOCHUT IT0-
clieHee Yepe3 BECh XMMUIECKUN YT PU3UeCKUN IIpolLIecC.

IIpo6a Boapl — orpelieyieHHOe KOJIMYECTBO BOJALI, OTOOpaHHOE U3
KOHTPOJIHUPYEMOTO MCTOYHUKA B COOTBETCTBUH C IIPUHATON METOAMKON
oTbopa npood.

PauomMerpuieckas YCTAHOBKA — TEXHMYECKOE CPEJCTBO (paauo-
METp, CIIEKTPOMETP) VIS M3MEPEHUsST aKTUBHOCTH (YACNBLHOU aKTHB-
HOCTH) PaIAOHYKIIMAOB B CIETHOM 00pa3lic.

CueTHbI 00pasen — ONpPEeNeNEHHOE KOJTMIECTBO BEIESCTBA, ONY-
YSHHOC M3 rTPoOb! COINIACHO YCTAHOBICHHOYU METONUKE M IIpEeIHa3Ha-
YEHHOE /U U3MEPEHNN €I0 MapaMeTpPOB Ha palOMETPHIECKON YCTa-
HOBKE B COOTBETCTBMHM C PEIVIAMEHTYPOBAHHON METONUKOM BBIIIOJIHE-
HUA N3MEPEHU.

CyMMapHasg aKTHBHOCTh — YCJIOBHas aKTHBHOCTDb CIETHOIO 00pas-
{4, YUCHAECHHO paBHas aKTUBHOCTW perIaMeHTHUPOBaAHHOIO oOpaslia
CpaBHCHUS HIPU OAMHAKOBEIX ITOKa3aHUSIX paIuoOMeTpa.

X¥MHYECKHi BLIX0Z PAIMOHYKIIMNIA — OTHONIEHUE KOJIWUECTBA HO-
CUTENSE PaMUOHYKIIMIA B U3MEPSIEMOM 00Pa3Lc K KOJTUICCTBY HOCUTEIS
3TOTO PagUOHYKIINAA, NOOABICHHOTO B IIpody.

4. Qomme nooXKeHNs

[IpupoaHtle paguoOHYKINAL MOXHO pa3leliuTs Ha JBe OOJBIIHE
IPYIIL] — NEPBHYHBIE, T, €. T¢, KOTOPhic 00Pa30BANUCH OJIHOBPEMEHHO
CO cTaOMNBHEIM BELIECTBOM 3EMIIM, Y1 KOCMOreHHbIe, KOTOpbIE 00pasy-
IOTCA ITOCTOAHHO B PE3YJIbTATe ANEPHBIX peaklinil IO AEUCTBUEM KOC-
MHYECKOTO H3MYYEHUA MIIK IIOCTYHAIOT C BHE3EMHBIM BerectsoM. Oue-
BYOHO, K HACTOALLIEMY MOMEHTY B OKPYXAIONEe# cpeae NMPpUCYTCTBYIOT
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TOJILKO T€ IIEPBUYHEIC PATVOHYKIIVIEI, IIEPUOL ITONYPACIIafa KOTOPLIX
COU3MEPHUM C Bo3pacToM 3eMiH [1].

Tpw nNepBUYHEBIX paaroHyKIMaa — 28U, 251 » 2**Th — gaensroTes po-
TOHAYUTBHUKAMM €CTECTBECHHBIX paTROAKTUBHEIX pAnoB (ripmnox. 1).
C TeueHYEM BPEMEHH B ECTECTBEHHBIX PAIUOAKTUBHBIX PSIaX YCTaHO-
BIJIOCH BEKOBOE PaBHOBECHE — COCTOSHME, B KOTOPOM aKTHUBHOCTH (HO
HE KOJIMYIECTRA sIZIeP) BCEX UISHOB Psifia paBHEI MEXIY co00i. BexoBoe
PaBHOBECHE MEXY PATHOHYKIMIAMY YCTAHABIMBACTCS B TOM CJIydae,
CCHIM XICPUOMO TIoNypacnana MaTEpWHCKOTO PaIMOHYKIHAA BEJWK II0
CPaBHCHWIO ¢ ICPpUOIOM Hojdypaciiaga JodepHero. /s yeTaHOBIEHUS
PaMOaKTUBHOIO PABHOBECUSI JOCTATOYECH IIPOMEXYTOK BpEMEHHU, paB-
HuI7 10 meprogaMm rosrypacnana JouepHEero pafuoHYRIMIA, Pasmmausie
IeOXUMHUYECKHE TIPOLIECCH MOIYT IPUBOAUTE K (PPAKITMOHNPOBAHUIO
YJICHOB PaJIMOAKTHUBHEIX PANOB, II0O3TOMY BEKOBOC PaBHOBECHE COXpa-
HSETCS TOJIBKO B CUCTEME, 3aMKHYTON OTHOCUTEIPHO MATEPHUHCKOTO Y
TJOYEPHUX PAIVIOHYKIIMIOB.

ITo manneiv HKJIAP OOH, Bxiajx mUTHEBOM BOABI B CYMMAapHYIO
A03Y O0IYICHNS HACSICHUS HE SIBIISICTCSI TIPeodIafaloniM (3a BCKITIO-
YEeHHUEM OTHACIBHBIX PETMOHOB) M OOYCJIOBJICH, B OCHOBHOM, IIPUCYT-
CTBYIOILMMHM B ROJIC PaIUCHYKIMAAMY IIPUPOSHEIX PSAOB ypaHa M To-
pust. Hanbonpmmii Bxan B QOopMUpoOBaHUe A035I OOIYIEeHUS 32 CUET
IIOTPEONICHHUA MUTHEBOM BOMABI BHOCAT M30TOME ypaHa (¥*U u#U), pa-
oust (Ra u #Ra), panoH (*?Rn) n nonouuit-210 (*°Po), B MeHbBIIEH
cTerieHn — cBuaen~-210 (2°Pb) u u3oronsl Topusi (3¥Th, 29Th, #?Th)
(MY 2.6.1.1981—05).

s obecneueHrs1 paqualiioOHHOM 6¢30IIaCHOCTH ITUTHEBOIO BO-
MOCHabxeHUs HaceJeHusa HeobxoguMa nHpopManus ob yoebHoOHN ak-
TUBHOCTHY paqOHYKIMIOB IIPUCYTCTBYIOLIMX B IIMTHEEBOM Boae. B coor-
BETCTBUM ¢ pexoMeHaaiwsMu BO3 B e CTBYIONMX HOPMATHUBHEIX 10~
KYMEHTaX YCTAHOBJICHDBI XECTKHUE TPeOOBAHUA K COACPXAHMIO palyio-
HYKJIVNOB ¥ IIOPAOKY IIPOBEOCHHMS PpPaXUALMOHHOIO KOHTPOJIA
ITATHEBOY BOJLY.

IIpoBeaeHye paqnallMOHHOIO KOHTPOJISL BOILI SIBJISIETCSI CIIOXHOM
3allauei, IIOCKONBKY CcaMa BONA SIBJISETCA CIOXHBIM OOBEKTOM LIS
aHANM34.

B cwiry ype3sBryaiiHOM BapuabenbHOCTH PAIVOHYKIUAHOTO COCTa-
Ba ¥ YACIIBbHOM aKTHBHOCTH IPUPOAHBIX PANOHYKIINIOB, MUHEPATTEHO-
'O COCTaBa M APYTHUX XapaKTCepUCTUK IIPHPOITHBIX BOL HEODXOIMMO UC-
NTOAL30BAHNME, IO BOIMOXHOCTH, IIPAMBIX PAIYIOXMMWYECKIX METOOB
OIIPCACICHYSI COACPXKaHWA PaTVIOHYKIIUAOB.

Cnegyer MoauepKHyTh, IT0 SOMBIMMHCTBO U3BCCTHLIX PATAOXAMY -
YEeCKMX METOAWK ONpelc/ICHUSI IIPHPONHEIX PaTHOHYKIUIOB IIpeaycC-
MAaTPHBAET X aHAI3 U3 OMHOU TIpOORI BOARI, U3 KOTOPOH OoTOMparoTes
OTAEIBHEIC ATUKBOTHBIC YacTu oT 0,5 1o 2,0 Xr U1t onipeAeyicBUS YACIb-

9
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HOY aXTUBHOCTH I'PYIIII M30TOIIOB OXHOTO YUIU IBYX 3JIEMEHTOB. BMecTe
C TeM, uMHopMalLMsa, IojdydJaemass M3 OHHOM IpoOBI IIpU IIOCHE-
HOBATEJILHOM BRLICJICHUN U3 HEe pafuoON30TONIOB YpaHa, pagus, CBUHIA
Y IIOJIOHUSL, HoJIee JOCTOBEPHA, OCOOECHHO YIUTHIBAS BRICOKYIO CTEXICHD
BAapHaOMILHOCTH PANVOHYKIMAHOTO COCTaBa IPUPOAHEIX Boj, Peann-
341V 5TOTO IMOAXONa HYXKIACTCH B CEPhEe3HRIX PATUOXUMHAICCKMX IIPO-
pabOTKaxX IO CO3MAHUIO CXEM JIOCJECHOBATEILHOIO pa3eIeHus U
UACHTUPUKALMM PA3TIHYHRIX HYKJIMIOB U3 OHOHK IIPpo0OkL, 4TO, IIOMHMO
YKa3aHHBIX BEILIC NMPEUMYIIESCTR, ITO3BOJIAET CISHATh Ipoliecc donee
IKOHOMMIYHEIM — COKpalllacT BpeEMA aHaIKM3a, PacXol pcakKTUBOB, 3HEP-
ro- ¥ TPYA03aTPaTHI.

Hacrtostitas mMeToanka oGecrieduBacT OIPEACTICHUE CyMMapHBIX
PaguOJIOTHHECKUX TIoKA3aTene Boagbl M yOSJHbLHOW aKTUBHOCTH IIPpH-
DOLHBIX (zz&Ra, 224Ra, zzsRa, WP, me, szi’ 2381 J : 234U} zzzTh! 28Th, ;'.3.0"[‘1-1?}I
“K) ¥ TeXHOTeHHBIX paIuOHYKIUIOB (¥7Cs, #Sr) 13 oJHO¥M ITpoOHI BOAEI,
M3 KOTOPOY OTOUPAIOTCS AlIMKBOTHI: 1 XT — JUJIst OTIPEACTICHUA YAEIBHON
CyMMapHO¥ aibpa- M bera-akTuBHOCTH, 10 Xr ~ g onpenencHus
YLEJIbHOM aKTUBHOCTH IIPUPOIHLIX PATUOHYKINIOB U HE MEHeEe 4 KT —
1151 oTipeeieHuA YAEHbHOM akTUBHOCTH *Cs, 51 1 “K. (4 KT Ha TEXHO-
TEHHO 3arpsg3HEeHHBIX TEppuTOpUSX U 20 KT 1151 OIIpeAc/IeHUS YIEIbHON
AKTUBHOCTH PATUOHYKIIAIOB HA YPOBHE (DOHOBBIX 3HAYCHUH).

PagnaliMOHHBIN KOHTPOJIB BOALI IIPOBOIUTCS B HECKOJLKO 3TAIIOB:

— OTOOp ¥ JOCTaBKa IIpo0 TSI aHAIN34;

— IIpeaBapyuTEIbHAs OLIEHKA COOTBETCTBUA MU THEBON BOIBI KpUTE-
pUAM pagualioHHON Oe3omacHocTH (oNIpeaeneHue YASHbHON cyMMap-
HOM anb(da- ¥ 6eTa-aKTUBHOCTH);

— HCCIEOBAHMNE PATUOHYKINAOTO COCTaBa BOAL! (TIPH IIPEBLIIIC-
HHWH KOHTPOJBHOI'C YPOBHSI);

— OLICHKA Ka4eCTBa BOALI ITO paMOJIOTMYSCKUM ITOKA3ATENIAM,

J1s1 TIoJTy9eHUst JOCTOBEPHOM OLIEHKY PaJIHOJIOTHUECKHX II0KA33-
TeJEHW BOIbI Ha KaXIOM OSTAlle KOHTPOJIA HECOOXOIMMO BBINOJIHSTE
OIIpEaCICHHLIC TPEOOBAHYIS.

Ha nepsowm srane, npu otdope 1mpod BoAB (MPMITOXK. 2), JTOJIKHEI
VICIIOJI30BaThCHA EMKOCTH M3 TOJMMEDPHBIX MATCPUAJIOB JUIA UCKIIIOYE-~
HUA COPOLIMU MUKPOKOJIHUYCCTB paqoOHYKIHA0B. BaXHO TakxKe, 4To0b!
oToOpanHas Boga Owuta nogkucieHa (HCI) u cBoeBpeMeHHO TTOABED-
IJIach Npouenype MpodONOATOTOBKHY — CPOK XpaHCHMS TIPOOEI 1mepen
OIIpeAeICHUEM CYMMAapPHBIX TIOKa3aTelle M VYIACIBHBIX AKTUBHOCTEH
IPYPOJHBIX PATUOHYKIIMIOB HE JOKCH IIPEBHIIATE 14 JHEeH (IpX He-
OOXOANMOCTH ONPEACICHUS YACNHLHOM aKTUBHOCTH 22Rn CpOK XpaHe-
HVYIS He JOJDKEH TIPeBhIlaTh 2 AHeH). HapyieHue yka3zaHHBIX ITPOLENYD
MOXET NIPUBECTU K HEKOHTPOIMPYEMEBIM IOTEPSAM PATUOHYKANIOB, a
3HAUNUT K UCKAKECHUIO Pe3yabTaToB. B akre ordopa npod (Ipwinox. 3)
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JNOJDKHA CONEPXaThCH BCS HH(POpMaIvs, HeobxoaumMas I HICHTU)H -
KAl NCTOTHHMKA BOTJOCHA0XCHMS.

Ha BTOpOM 3Talie U3MepsieTcs yheJbHas CyMMapHas ankga- U
0eTa-aKTUBHOCTD BOJIBI IS IIPEIBAPUTEIABHONA OIICHKM COOTBETCTBHA
IMATHLEBOM BOJIBI KPUTCPUSIM palMariioHHoM 6e3onacHoCTH. st muThe-
BOW BOIE! IIOA3EMHBIX MCTOYHMKOB BONOCHAOXEHHMA OTHOBPEMEHHO €
U3MEPEHUEM YVACIBHON abga~ N O6CTa-aKTUBHOCTH TPEOYETCS Orpene-
IATh copepxanue *2Rn. BpeMs ot ordopa 10 A0CTaBKK IPOOBI BOAKI B
JabopPaTOpUIO ¢ LIETIBIO ONPEHCICHUS VIeIbHOM aKTUBHOCTH 2Rn 107~
XHO OBITH HEe OoJice OBYX CYTOK.

1lpn npeBEIIeHUM KOHTPOILHEIX YPOBHEHN YACIBHOU CyMMapHOM

O~ ¥ P~ aKTUBHOCTH BBHINOJHEHUE PAIHOHYKIMIHOIO aHaM3a BOLEI
00s13aTENbHO, TIPUYEM XEJIATCIBHO C TIPUBJICYCHUEM PaIOXUMUYECC-
KX METOIOB, TIO3BOJITIONINX JATH TOYHYIO KOJIMYECCTBECHHYIO XapaKTe-
PUCTHUKY TOIO WIM MHOTO paIHOHYKIMAA B UcciaeayeMon npoode. Hec-
MOTPS Ha CJIOXHOCTD ¥ TPYZIOEMKOCTD PaTUOXMMIUECKUX METOIOB, HE-
O0XOOUMOCTD ITPUBJICYCHMS CIICLMANIMCTOB BEICOKON KBaIM(PUKAIINY,
IIPEUMYILECTBO UCIIOAB30BAHNA PATMOXUMIYECKUX NPHUEMOB VTSI KOH-
TPOJIS ¥ TUTHEHNIECCKOM OLICHKH IIUTHEBOM BOOBI 10 ITOKA3aTEsIM pa-
IVIAIIMOHHOU 0e30I1aCHOCTH OYESBHUIHO.

PagnoxuMnuecKuii aHaIu3 IQ3BOJISIET C BRICOKOM CTEIISHBIO HAIECXK -
HOCTH BBIICISITH PATHOXMMIICCKY YUCTRIE U30TOIRI, U30¢TraTh KOCBCH-
HBIC OLICHKH COJIEPXAHUSA PaIOHYKIIMAOB, 00/1a0a€T BEICOKON YYBCTBU~
TEMTBHOCTBIO, TOYHOCTRIO ¥ MHPOPMATHBHOCTEIO.

IIpu onleHKe paguallioHHON 6€30MaCHOCTY ITUTHEBOIO BOXOCHA0-
XCHYS HacelICHUS palOXMMHUUYECCKUY aHaIu3 IIMTHEEBON BOJLI JOJDKECH
00eCTIEYnTh OIIPEAcIEHUEe OCHOBHEIX H03000pasyIoOIUX INPUPOIHEIX
PAIUOHYKIINAOB C 06S3aTCAbHBIM ITOBTOPHEIM OIIpEeACTICHUEM YIEb-

HOM CYMMapHOM aKTUBHOCTH O~ ¥ B-UIIYYaIOIUX PATHOHYKIUIOB 13
oOpeMa BOIHOU NPoOk!, NpeACTaBNEHHOM JUIA paIMOXUMHUYECKOro aHa-
JM3a, UIS TIONTBEDXIOCHMSI COOTBETCTBUSI CYMMApHON annda- U
0eTa-aKTUBHOCTH U CYMMAPHOM AaKTUBHOCTU BBIICJICHHLIX paIyiOHyK-
JIMAOB.

PanuoxuMmnueckas IOATOTORKA, KaK IPaBUiIO, BKIIOYAET CTAIUIO
KOHLICHTpUpPOBaHWS (TIpH OTIPEACACHNM COACPXaHMs IIPUPOSHEIX pa~
OINOHYKIIMIOB B Boge 310 BhtapuBaHue 10 xr xo 1 xx), 3aTeM cleayeT
CCIIEXTUBHOC BBIICICHHE TPYIIIEI U30TOIOB OTHOIO MM HECKOILKUX
3JIEMCHTOB, OTACICHUE MX OT MAKpPOKOMITOHECHTOB, PaIlOXUMUYCCKAs]
OYMCTKA KaXIOro pPaJuOHYKINA2, IPUIOTOBRIECHUE CUSTHOro obpasua
JUIS. U3MEPEHMS aKTUBHOCTH.

IIpoBseacHue paIOHYKIMIHOIO AHAIN3a BOABI C HCIIONIE30BaHHUEM
10 Xr MCXOIHOTrO MaTEpHAIA ITO3BOJISICT O0CCIICYNBATE MUHUMAIBHO M3~
MEPSIEMYIO VICIBHYIO aKTUBHOCTL He 6oiee (0,2 OT BeYUHE! YPOBHS

BMemiaTeabcTBa (YB) WIsT KaxXaoro pajuoHyKIuaAa, YTO U TpedyeTcs B
11
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HOPMAaTHMBHBIX JOKYMEHTaX, B yacTHOCTH B MY 2.6.1.1981—05 «Pamua-
LIMOHHBIN KOHTPOJIb ¥ THIMedJYecKas OLeHKa HCTOYHMKOB ITUTHEBOI'O
BOAOCHAOXECHUS M IIUTHEBOM BOADI ITO ITOKA3ATENAM PaIUallMOHHOMN O~
30TIaCHOCTH. OIITUMM3AIIKA 3alWTHBIX MEPOIPHUSATHH HWCTOYHHUKOB
TATHEBOIO BOXOCHAOXECHMS ¢ MOBLIILICHHBIM COACPXaHNEM PAOIOHYK~

JIVUOOB»,

S. Ananazon n3mepennii
M XAPAKTEPUCTUKH MOIPEINAOCTH M3MepeHni

JMana3oH ¥ OTHOCUTEIBHAS ITOTPEITHOCTD N3MEPEHMN DaIHOIIO-
rYYeCKuX 1nokKasaTeaei Npod BOALI IIpUBEACHEI B TaoI. 1.

Tabnuua 1
Juanaion v OTHOCHTENLHAA NOrpemHOCTDL H3Mepenui
pPaaroNOrM9eCKNX noKasateeii npod Boany

OTHocHTEbHAS HOTPEMINOCTh, % (P=0,95)

Jvana3zoH u3MepeHui,
bx/mmpoby

Cz. 0,02 + 0,05

BKJTIOYUTEIBHO

Cs. 0,05+0,10
-

Cs. 0,10+ 0,50
n

CB' 0,50 -E- 1100

BIJIIOUMTENLHO

Cs. 1,00 + 5,00

IIpumesanns.

1. llpusenennsie B TabOAMIIE TOTPECIHHOCTY U3MEPCHMS BEJIMYMHEL PAAVONOTAYEC
KMX 1moKasaTeaei onpeaencHbl Ha HYODKHeW TpaHuIe UANa30HaA U3MEPEHUM nnd OfHO-
KPAaTHOIO M3MEPEHUS aKTUBHOCTH CYETHOTO 00pa3na, IPUTOTOBICHROTO U3 | KT Tpo0s!, 1
U3IMEPEHMS COBCTBREHHOTO (DOHA pagrioMeTpa B TeUCHME He MeHee 1 9 JuTst KaXaoro.

il
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2. I1pm BpeMeHaX N3MEPEHUS aKTHBHOCTH CICTHOTO 00pasiia ¥ coOCTBEHHOTO HOHA
pamoMeTpa, OTIMYHEX OT | 9, NOTPEMIHOCTHA M3MEpEeHMs MOTYT ORITh PACCUATAHBI 110
tbopmyne (25), npusenennoit B 1. 13.11.3.

3. Ilpn ncrioym3oBauny s IPHUTOTOBICHMSI CYSTHOTO 00pasua pobet Maccoit Gonee
1 Xr rpaHMIE] A¥ana30Ha HaMepeHUH paaroIorNdecKX rnoKasareseil mpob BojJr: B Ta0M. |,
COOTBETCTBYIOINETO JAHHOW OTHOCKUTENBHON IMOTPSITHOCTH PEIVILTATOB M3MEPEHHMM, He-
00X00MMO IIOREIUTD HA BEAUYMHY, YMCACHHO PABHYIO Macce IpoOh! BOA B KMAOTpaMMaXx.

6. IIpasann1 onpe/ie/icHHA YAEAbHOM CYMMAPHOM
arhtha- A 6eTa-aKTHBROCTH H YAEJILHOM aKTHBHOCTH

PAIVORYKJIHMIOB B IP00AX BOJBI

N3 otoOpaHON MpoOR! BOJEI BRIICISIOT aITMKBOTE Macco# 1 Kr
I ONIPEACICHUS YIOSIbHONU cyMMapHoH arbda- U 6eTa-aKTHUBHOCTH,
10 Xr — Ui onpencyicHUsS VASTRHON aKTUBHOCTU NPUPOTHBIX PaIUO-
HYKJIMIOB M HE MeHee 4 K 11 OTIIpeRcIICHUS VISIbHOA aKTUBHOCTU
IS?CS, wSr 1 K.

JLns1 onipeneneumsa yaeJIbHON cyMMapHOR anmeda- u 6eTa-aKTuB-
HOCTU" M3 aJIMKBOTHL MPOOLI Maccoi 1 KT ITyTeM yIlapuBaHus OO CYXOIo
OCTaTKA TIPUTOTABIMBAIOT CYETHBIM 00pasel], aKTUBHOCTh KOTOPOTO
OTIPEACIISTIOT Ha ankda-0eTa paguoMeTpe, OTTPaAyYIPOBAHHOM B €TMHU -
11aX aKTUBHOCTH.

1A onpeneeHns YACIbLHON aKTUBHOCTY IIPUPOIHEIX PaTuOHYK-
JIMIOB M3 aJIMKBOTHI IIpoObl Maccoil 10 kT mnyteM pagMoXUMMIIECKOTO
AHAJIN3a IIPUTOTABINBAIOT CUCTHRIC 00pa31ibl, CONCPKAIINE OTHCILHEBIC
PafUOHYKIMIBI. AKTUBHOCTE KOKIOr0 PaIHOBYKIMIA OIPCICIISIOT C
ITOMOINEIO ajihda-0eTa paauioMeTpa M anb(pa-CIeKTpoMeTpa, IpeaBa-
PHUTEIBHO OTTPayHPOBAHHBIX B €IMHULIAX aKTUBHOCTH.

Onpenenenue yoeabHON akTUBHOCTH (s 1 %Sr mpoBOIsT He pa-
Hee, 9eM uepes 15 nxei nocie otdopa npooOsl BOAKI, KOI'Xa HACTYIINT pa-
JIM0aKTUBHOE pABHOBECUE MEXAY **Sr M €10 JOYEPHUM IIPOAVKTOM pac-
aga — *Y. Y3 aymxBoTh NpoOnl Maccoi He Meree 4 xT 7Cs BBIAESISIOT
CYPbMAHO-HOMMUIHBIM METOOM, aKTUBHOCTE ®Sr OIpede/siioT IO aK-
TUBHOCTH €TI0 JOYESPHETO PAIVICHYKINIA Y, KOTOPHIM 0CaXIAI0T OKCAa-
JIATHBIM METOAOM. AKTHBHOCTh IIPUI'OTOBRIESHHEIX CYSCTHBIX 00pas3lioB
onpeacaaioT Ha ansa-ocTa-paguomerpe YM®P-2000, xoTopsii ripe-
BapPUTEIIBHO I'PaIyupyIOT B eAMHNLIAX aKTUBHOCTH '¥Cs 1 ¥Y COOTBET-
CTBCHHO.

D151 KOHTPOJISI HEM30EXHBIX B IIPOLIECCE aHAM3a ITOTEPh PAIMOHYK-
JMIOB B MICCISAYEMYIO IMpo0y Ha CaMOM IIEPBOM 3Tare ee oOpaGoTKY s
KaXIIOro M3 onpeneiisieMbIX U30TOIOB J00ABISIOT U3BECTHOE KOJIMIECTBO

* B HacrosieM ZOKYMEHTE B KauecTse 00pasiia CpaBHECHHEA IS M3MECPEeHMs CYMMapHOW
0eTa~-aKTUBHOCTH MCIIOJIB3YETCS XJIOPHIT KaTus ¢ paguoHyKimuaoM - K. B xavecrse 00-
pasua CpasHEeHMs A (]:gMMapHoﬁ anbPa-aKTUBHOCTHY UCIIONB3VETCA obpasel], Naro-
TOBJICHHEIN Ha OCHOBE ~ Ra.
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HOCUTEJIA, B KAYECTBE KOTOPOTI'O YICIIONB3YIOT COMTHO-KUCIIBIE VI a30THO-
KWCJTBIE COJIY COOTBETCTBYIOLIMX 31eMeHTOB, 11oce nposeseHyA aHam3a
ONPENCTISTIOT KOMMYCCTBO OCTABIIETOCS HocUTe M. OTHONIEHME KO/IAYECTBA
HOCHTEIIS, OIIPEACICHHOTO Ha BBIXOAE, K KOIMISCTBY HOCUTEN:A, 100aBIcH-
HOTO B IIpody, JaeT BeIMUYMHY XUMIYECKOTO BAIX0IA IS KAKAOI0 Paayvo-

HYK/THAIA"

=-}31—‘-, e (1)
m,

p — XWMMYCCKHM BEIXOJ M30TOXIA, OTH. €1.;

M, — KOJUYECTBO HOCUTEJISI, OIIPEOCJICHHOIO Ha BhIXOJE, MT,
m, — KOJIMMECTBO HOCUTEs, 10OaBJICHHOIO B IIpO0Y, M.,

7. Cpencrea n3mepenmi
¥ BCIIOMOTaTe/IhHOe 000pyI0BaHME

7.1. Cpedemea usmepenuii

/. 1. 1. Anvgpa-cnexmpomemp ¢ xapaxmepucmuKxamu
He Xyace CAeoYIoulUx:

BpeMs ycTaHoRIeHYs pabodero pexmuma —
"He 6osiee 10 Mmun

HMuTerpanbHasg HeJIMHEHOCTD B IMAIIa30He
sHepruMt 4 + 9 MaB — ne 6omnee 0,1 %

DHEpreTiecKad IMpruHa KaHala —
He donee 5,0 x3B

DOPOEXTUBHOCTS PErUCTPAIIMY U3JTyUde HUS

paimoHykiInaa **Pu He MeHee 0,25 bx-¢!
Ha pacCTOSIHMY 5 MM OT HETEKTOpPA

BpeMeHHast HeCTaOWILHOCTD XapaKTepUCTUKHI
npeobpa3zoBaHus — He 6oJiee 2 % 3a 8 4 u3MepeHHH

AOGCOIIOTHOE SHEPTETUYCCKOE pa3pellcHNe
110 3Heprun 5,16 MsB — Mmenee 50 xk3B: 5.49 M3B —
MeHee 50 x3B; 5,81 M3B — MeHee 50 xoB

14
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7.1.2. Anvgha-6ema-paduomemp muna YM®D-2000 uau dpyzoii
C XAPAKMEPUCIUKAMU He XYHce CAeOVIOUUX:

Cxopocth cuera gona — He 6omee 0,05 wmi/MuH
IO anbpa-KaHaIy U He 6onee 2,3 uMI/MuH —
110 feTa~KaHaiy

DOPEKTUBHOCTD PETUCTPALIMY OeTa-UINTYIeHNSA
B1Cs — He Huxe 3,7 mMm1i/(MuH - Bx) 1 *Sr (*Y) —
He Hyke 7,5 umii/(Mud ¢« BX) COOTBETCTBEHHO"

S PexTMBHOCTE perucTpaliuy arbgha-u3TyIeHNs
IEKTPOXUMHUYECKHX CICTHRIX 00pasoB

C AMAMETPOM aKTHUBHOIO IIATHAE 26 MM —

He Huxe 16,2 nmi/(MuH * bx)

OCHOBHAA NOrPEIIHOCTD ONPENCIICHYSI aKTUBHOCTY
CYETHLIX 00pa3rioB — He 6onee 10 % npu P = 0,95

7.1.3. Dmanounvie pacuoHyKauOHbie UCMOYHUKY
U pAcmeopsl PAOUOHYKAUO0E

O06pa3noBeIc ClIeKTpOMETPHUECKHE UCTOYHUKN
abpa-nu3TydeHus 2-To pa3psiaa ¢ paguoHYKIX -
TaMu #°Pu, *2Pu 1 #:Pu akTUBHOCTERIO

B auanaszone 10—100 bx

O6pa3rioBEI¥ MCTOYHUK OcTa-M3IyICHUS
2-10 paspsaaa ¢ paJIMOHYKIMAOM *Sr (¥Y)
aKTUBHOCTEIO B quarazone 10—100 bk

DTANOHHBIE PacTBOPH PaIMOHVKIMIOB *Ra,

8Ra, B2, 2P, B7Cs, (¥*Sr+Y) 00beMHON
akTUBHOCTHIO OT 10 1o 50 bx/cM? ¢ TOIpEIMHOCTRIO
W3MepeHu 0OneMHOY akTUBHOCTH He Bosiece 6 %

Kourponsusiit o6pasen cpasaernus OCK-210
(2*Po + 2°Bj) aktusHOCTHIO OT 10 M0 50 bk

C IIOIPEITHOCTHIO N3MEPCHUN aKTUBHOCTHU
He bonee 6 %

7.1.4. Cpedcmea usmepernus maccol u 066ema, npumMeHsemoie
NDU NPU20MOBACHUY CHEMHBIX 00pa3l06

Becol anamurimaeckue AJIIB-200 I'OCT 24104—80
Becrur rexrmaeckue BPJI-1 I'OCT 19491—74
Habop pasHosecos I'OCT 7328—82

[ImneTkm MepHEBIe 2-To Kitacca Ha 1,5 m 10 M I'OCT 20292—74

*  YeTaHoBIeHa TS CUSTHRIX o0paslioB ToMMHOR He Gosee 0,06 r/cM’
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Kos16r1 MepHRIe 2-To xiacca Ha 100, 250

v 1 000 mn I'OCT 177078

Crakanrl 1aboparopssie Ha 50, 200, 250,

300, 800, 1 000 1 2 000 Mn I'OCT 10394—72
7.2. Becnomozameasnoe o6opydoeanue

I muTka 3eKTpudecKas I'OCT 14919—83

Hucrwrstrop, A-4 TY 64-1-1640—78

[Ieys Mydenrsnas snexrpudeckas Tvria [IM-8
¢ Tepmoperysstopom 1o 900 °C

KonoHku xpoMatTorpaduycCKue CTEKISTHHBIE
C BHYTpeHHUM qraMeTpoM 10 mm

Mdopsakyymubiil Hacoc (BH-461, BH-2M),
obecrieynBaOUIUN padouce JaBjeHUE
B BaKyyMHOW xamepe He 6oiee 1 333 [1a

(10 MM pT. CT.)

Pa30opHast ycTaHoOBKA T AICKTPOIUTAIECCKOTrO

OCaXXJICHUS PATUOHYKIMIOB Ha TIOJIOKKHU
M3 HEPXABCIOUIEH CTAIM TUAMETPOM 34 MM,

BKJIIOYAIONIAS SNEKTPOIUTHUECKYIO AYEHKY
C aHOLHBIM U KaTOHBIM JIEKTPOIaMU

PeryiupyeMbilt HCTOYHUK IIUTAHUS
ITOCTOSSHHOI'O TOKAa, 00cCICYNBAIOIU YN
MaKCUMaNBHBIA TOK 10 3 A ¥ MaxCUMAJIbHOE
HanpskeHue no 30 B

HukeneBrie IMCKHY JUaMeTPOM 34 MM U TOJILU-
Ho# 0,6 MM, U3TOTOBJIEHHEBIC M3 HUKETEBOMK

neyTsl Mapxky HII-2 (0,6 x 250) IroCT 217073
HaxnagHas OyMara Mejgxo3epHOBas

HMBavkaTopHasi Oymara yHUBepCaNbHast
pH 1-10 TY MXITOPY 76—56

Habop apecoMeTpoB
CraHgapTHBIE CUTA.

Yauxy v iy ¢pap@PopoBbIe
Ha 25, 50 1 100 M1 I'OCT T 9147—80

Yamku xBapueBsie Ha S0 M1 I'OCT 10973—64
Crynka dapdoponas
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CTexsio 9acoBoe
ITamoyky CTEXIISTHHBIC IUaMETPOM 3 MM
Inartens

BOPOHKY CTCKIITHHBIE THAMETPOM
3,0; 7,5; 10,0 1 15,0 c™m TOCT 8613—75

Konba xpyrnomonHas K-1~ 2000-29/32 I'OCT 25336—82
Koinb6a xkonnyeckas Ku-2~1000-34 TY 92-891.029—91

XOJIOQUIBHUK IIPAMON
XIIT-1-600-14/23-14/23 ['OCT 25336—82

Ilomtoxxy 13 HepXaBeloIIeH CTaay MapoxK
1X18HIT, 12X18HI10T, 08X18H 10T wiu

AHATOTUYHEIX quaMeTpoM 34 MM, Toanmaod  I'OCT 4543
0,7—1,0 MM I'OCT 5632

AmoMmunuesast ponbra 81 r/cM?, ToMIMHA
3 MM Mapok AS, A6, A7, A1O, AI131 I'OCT 15175—89

TedioHOBag KacceTa WISl 3JIEKTPOIHTHUCCKOTO
OCAXICHUA

byMmara GWIbTpOBAIRHAS ['OCT 12026—66

NudpaxpacHas j1aMiia MONTHOCTEIO
250—500 Br

Ilep9aTKy pe3HOBEIC

Bertoms, Bata

7.3. JUIsL BRIIOTHEHUS N3MEPEHUH 110 HACTOAIIIMM PEKOMEHIAIIN -
IM MOTYT IIPDUMCHSTRCS IPYTUE CPEHACTBA U3MEPEHHUN U BCIIOMOT'aTE b~
HOE OOOpPYAOBAHUE, XAPAKTEPUCTUKY KOTOPEIX HE XYXE IIepeYHCIICH-
HBIX B 11. 7.1.

7.4. Bce cpeacTsa U3MEPCHUH JTO/DKHEI MMETh JEeUCTBYIOIIKE CBY-

JETEJIBCTBA O METPOJIOTUYECKOMX ITOBEPKE.
8. PeakTUBbI M MATEPHAJIBI]

JJ1st BEIIIOTHEHUA U3MEPEHMM N0 HACTOSIIMM PEKOMEHIAUUAM TpeOy-
I0TCH CIICAVIONIUE PeakKTUBEI ¥ MATCPHUAJIEI:

Ammunax sBogubsit NH,OH ['OCT 376079
AmMoHnuit troguctsiii NH, 1 I'OCT 3764—75
Ammvonui yrnexucnslit (NH,),CO, I'OoCT 377075
AmMonuit ximopucteiii NH,Cl I'OCT 3773—72
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Ammonni maseneso-kucisii (NH,),C,0,
Anerod CH,COCH,

bapuit xsmopucrerit BaCl

Bonma nucrwinuposannast H,O

Xeneso xyopHoe 6-sogHoe FeCl, - 6H,0
Wrrpwit xnmopucteiit 6-soxueiit YCL, - 6H,0
Kanwuit cepHo-kucieit K,SO,

Kamuit xmopucteiit KCl

Kansnuit ximopucteiit CaCl,

Kap6oHat HaTtpus (coxa) Na,CO,

Kuciora a3oTHas KoHLeHTpUpoBaHHas HNO,
Kwucora ackopbvHoBast

Kucsiora 1mMoHHas | -BogHas

Kucnora cepHas koHnenTpuposansast H,SO,
Kucnora cosnsHas KoHueHTprposannas HCl
Kwuciora ykecycaas CH,COOH

Kwcnora masenesas H,C,0,

JlanTaH xnopuctsiii 7-soxuei LaCl, - 7TH,0
Hatpuit cepaucro-xucnniit Na,SO,
Harpuit dpepporvanun Na Fe(CN),
Huxensb asoTHo-kumensid Ni(NO,),,
I[Tepexuce Bopopona 30 % H,O,

[OCT 571278
['OCT 2603—79
[OCT 41-08—72
['OCT 6709—72
I'oCT 414774
TV 6-09-4773—84
[OCT 4145—74
I'OCT 3760—79
TV 6-09-02-401—86
I'OCT 83—79
FOCT 44621—77
HI 42-10043—99
[OCT 3652—69
FOCT 420477
[OCT 1426177
rOCT 6175
FOCT 2218076
TY 6-09-4773—-79
[OCT 19577
'OCT 420775
I'OCT 4055—78
['OCT 10929—76

Crupt atwioskiii CCH.OH ['OCT 17299—78
Crpoxumit xitopuctsiit 6-soansiit SrCl - 6H,0 I'OCT 4140—74
CypsMma Tpexxiopucras SbCl, TY 6-09-626—76
Tpunon b Na,~-EDTA TV 2484-007-22657427—2000
Ypauwn azotHo-kuchsii UO,(NO,), - 6H,0

Heanit asorHOo-kuCbIi, CsNO, TY 6-09-437—83

AHWOHOO6MEHHAs CMOJIa SAD-1011, pasmep
3epeH 0,125—0,250 mMm

Katnonoobmennas cmona K-2-8, pasmep
3epeH 0,125—0,250 mim
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IIpameuanne. Bee MCnoMp3yeMaie Uil BEINTOTHEHUS aHANN3a IO HACTOAMUM PEKO-
MCHIALWSIM PEAKTHBEI ¥ MaTEPHAIBI JOJDKHEI OBITh MapOK X9 Wiw Yaa. IIponenypa ripuro-
TOBJICHWSI pabouMX pacTBOPOB M PACTBOPOB HOCHTENEH NpupeiieHa B rpwiox. 4. [Ipoie-
Oypa IPUTOTORICHHUA XAMOPOBOYHEIX 00pa3IOB ¥ rpalyUpOBKH ankha-0eTa~-paroMeT-
pa IIpYBeICHA B IIPHIOX. J.

9. Tpebosanus Oe3onacHOCTH

Pa0oThI MO HACTOAIIMM PEKOMEHIAIIUSIM JOJDKHBL XIPOBOIUTELCS C
COOIIoACHUEM TPCOOBAHMIA:

« CanllnH 2.6.1.2523—09 «<HopMBI pagualimoHEOM Oe30macHoc-
TH (HPB-99/ 2009)»;

» CII 2.6.1.2612—10 «OcnopHEIe canuTapHEIe TIpaBiiia obecre-
yeHMs pagranoHHoi 6esonacHocTy (OCITIOPBE-99/2010)».

IIpu pabote ¢ MIMEPUTEILHBIMU IIPUOOPaMM ¥ BCHOMOTATEIHLHBIM
000pYAOBaHMEM HEOOXOMUMO coOmoaaTh TpebGopaHus 6e30macHoi 9KC-
IUTVaTAlNY, M3TOXEHHBIE B COOTBETCTBYIONUIMX pa3nesaX TeXHAIeCKON

JOKYMEHTAlMM Ha ITIPpUOOPEI.

10. TpeOosanus K KBaJR(pUKANMH

K BHIIOMHEHUIO pabOT 110 HACTOSIIMM PEKOMEHIALIMAM HOITyCKAa-
I0TCSL TUIIA He MoJIoXxe 18 JieT, mporeanire o0ydeHne ¥ NPaKTIIECKYIO
TIOATOTOBKY I10 COOTBETCTBYIOIICH IporpaMMe, UMEIOIIME KBaTuduKa-
IIAIO XMMUKa, orieparopa (1adbopaHTa) 1o pagloMETPHYECKHM M CIIEK-
TPOMETPUYCCKIM U3MEPESHUAM, Bpaya 110 CAHUTAPHO-TUTUCHUYCCKUM
J1a00paTOPHBIM UCCACIOBAHNSIM, Bpada-jIabopanTa, dearpamniepa-iado-
paBTa WIN MHXECHEPHO-TEXHUYECKIE PAa0OOTHUKM, JOIYILEHHLIC K BhI-
ITOJIHEHMIO padOT B YCTAHOBIEHHOM IIOPAIKE, O3HAKOMIICHHEIE C PYKO-
BOJICTBOM II0 3KCIUTyaTAllUM U TCXHHUYECCKUM OITMCaHMEM albga-6eTa-
pagoMeTpa v/ anb(a-CreKIrpoMeTpa.

11. IIpuroronienyne c3eTHLIX 00pasuoB
NJIA M3MEPEHUA YASIBLHOM CYMMAapHOH ab(a-
n 6eTa-aKTRBHOCTM BOBI

IIpy onpenesicHUM yACILHOM CyMMapHOi ankda- U OeTa-aKTUB-~
HOCTH He0oOXoauMO COOJIIONATh, I10 KpaliHei Mepe, ABa YCIIOBUS.

Bo-nepBuIX, IIpY IPOKATNBAHUY OCTATKA, NOJYYCHHOI'O B PE3YJIb-
TAaTe YIIApHUBAHUS BOABI M €€ cyapdaTalyy (Ui 00cCrieYeHU A WACHTHY ~
HOCTY MaTpPHUll CTaHZApTa ¥ Nnpolkl), TEMIIEpaTypa HE JOJDKHA IIPEBhI-
nrath 300—400 °C.

Bo-BTOpHRIX, caenyeT COOMIOAATL BpEMEHHOU UHTEPBA U3MEpEHM S
IIOJIYIEHHOT'O CHETHOTO 00pas3iia nocie ero npurotosjicHus. [Ipu Hamm-
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yuM B [poGe BOARI 2°Ra IpU NpoKaNMBaHUNA U3 NpeNapaTa YAAICTC
2Rn, gepes 3—4 4 pacmalaioTcs ero JoYepHHE IIPOAYKTHI pacliala
(JIIIP) # “UMEHHO 110 IIPOMECTBUM 3TOI'0 BPEMEHH CJIeAYET BRIITOTHATE
U3MEPECHUE CYMMApHOU aKTUBHOCTH O~ M B-U3JTy4YaloLIuX paIMOHYKIIV -
OB, IIOCKOJBKY B HaJbHEHUINIEM CTaHOBHTCS 3aMETHBLIM HaKOIUICHHUE
mRn v ero A1IP 13 ®Ra, coaepxamerocs B CyxoM OCTaTKe, 9TO BhIpa-
XAETCHA B CYIICCTBCHHOM YBEIIMUCHUM CKOPOCTH CUYETa, OCOOESHHO IO

O-UIJIYICHAIO, ¥ PE3YILTAaTHI MOTYT OBITHh 3aBBIIMICHEI B ITOJNTOpa—/IBa
pasa. Ecim Heo0XoMuMo poBeCTH U3MEPEHME 00pa3iia enle pa3 ceay-
eT TTIOBTOPMUTH IPOLEAYPY NPOKATUBAHYS U U3MEPEHMS IIPOBOIHUTE, CO-
oiII01as PEeIJIAaMECHTUPOBAHHEIA BpeMeHHOYU nHTEepBad. IIpyn vanuaun B
BOJIC APYI'VX M30TOIIOB paays CXCMbl USMEHEHUS aKTUBHOCTH BO BpeMe-
HY YCJIOXHSIOTCS Y JUIA OTHOM M TOH X¢e TIPOOKI, B 3aBUCUMOCTH OT Bpe-
MEHM O0TOOpa, TIPUTOTOBJICHNS 00pa3iia ¥ ero N3MepeHUsi, MOTYT OBITE
ITOJYYEHB] pasTHdalonyiecyd JaHHbIE.

J1s1 TIPUTOTOBACHUS CYSTHRIX 00Pa3LOB AT N3MEPEHNS YIEIbHOM
cymMapHoU anb(da- 1 6eTa~aXTUBHOCTH BOABL BBIIAPUBAIOT 1 KT BOILI
10 oopeMa 20 MJ1, iepeHoCAT B QapdopoByIo YalIKy, CTaAKaH OOMBIBAIOT
10 M 10 %~ H,SO,, 10 Mn pucTummpoBaHHO BOJB K TAKKE IEPETH-
BaOT B Yamky. ConepxuMoe YamKky BHIIApUBAIOT Ha SJMSKIPUICCKON
rTuTKe g0 yaaneHus napos H,SO, u o6pa3oBanus cyxoro ocrarka, Ko-
TOPHINA 3aTEM NMPOKAIMBAIOT B My(deIbHON NMEYH B TEUCHHUE 1 9 ITpH TEM-
nepatype 300—400 °C. ITocne oxnaxmaeHusa oCcamoK PacTHPaioT J0 CO-
CTOSTHUST «ITYApPHI», B3BCUIMBAIOT, aIMKBOTHYIO 4acTh HAHOCAT Ha 1101~
JTOXKY, QUKCUPYIOT STUIOBBIM CIIMPTOM M BRICYIIMBAIOT oI MHMDpaK-
pPacHOM JIaMITOH.

YienpHyio CYMMapHY10 atbda- 1 6€T1a-aKTUBHOCTD IIPUTOTOBJICH-
HOTrO CUYEeTHOro odpasria U3MEpSIOT Ha anbkda-deTa~pagrioMerpe THIIA
YM®-2000 e paHee 3 1 ve nio3nHee 10 4 mociie IOCASHHETO IIPOKAIH -
BaHUA (WUIs1 UCKIIOYeHUS BIUAHUA 22Rn u JIIIP) B cooTBETCTBHM C
1. 13.2. Ha cineayonmi 1eHb IPpONESaypy IIPOKAJIUBAHUSA OCAIKa U U3~
MEPEHMA YICALHON CYMMApHOM ajibdha- ¥ 6eTa-aKTUBHOCTY IOBTOPSIIOT

I KOHTPOJISI.

12. PagmoxuMuyecKkoe BoiieJIeHRe PANMOHYKINIAOB
H IPATrOTOBJICHHE CYETHBIX 00pa3moB 1Ia onpeneIeHus
MX YA€eIbHOHW AKTHBHOCTH B MPoHAX BOABI

MeTogyika npenycMaTpyBacT OCAXACHME N30TOTIOB paiys K3 pac-
TBOpa MPOOKI BMECTE ¢ HOCUTEAEM (XITOPUCTHIN Gapuit) cepHOU KUCIIO-
To B hopme BaSO,, KOTOpRIN SIBIAETCS CIETHRIM 00pasLoM I N3Me-
PEHVS aKTUBHOCTH 26Ra u #4Ra.
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2Ra ONPEACHAIOT II0 AOYEpHEMY BAc, KOTOPBIM OCaXIaloT CO-
BMECTHO C HOCUTENIEM (XJIOPUCTHI TaHTaH) B Buae La(OH),. ITocne no-
CJACXYIOIEro IpoKamBaHusl ToaydeHHsId La O,(*Ac) cnyXuUT cUerT-
HBIM 00pa3ioM VI M3MEPEHUST aKTUBHOCTH ZAc(?Ra).

PauoakTUBHEIC M30TOIIBI NIOJIOHMS, BUCMYTa (CBMHIIA), ypaHa ¥
TOPUS COOCAXKAZIOT C IMJIPOOKHICHIO XKejIe3a ¢ MMOCASAVIONINM HX CeleK-
THUBHBIM BRIICICHUEM U OIIPEACIICHUCM:

— 10Po u 2WBj 3JeKTPONUTHIECKM Ha HUKEJIEBOM JUCKE, KOTOPHIA
SIBJISIETCA CYCTHBIM OOpA3LIOM;

— 28U (Ipm OTCYTCTBHH B JlaGopaTopu# anbha-clIeXTpoMeTpa) 110
JodepHeMy #4Th, BBIIEICHHOMY Ha HocHuTele (XJIOPHUCTHIA MTTpuii) B
BUIE OKcaJlaTa, IIpY NPOKATHBAHUH KOTOPOI'o IIOJIYYAIOT CUSTHRIA 00-
pasert Y,0,(**Th) wis u3MepeHUsT aKTUBHOCTH OIPEAEIASMOTO Paiaio-
HYKIMIa;

~ B, 24, 2Th, 2Th, 2**Th ¢ nppMeHcHUEM aIb(ha-CIIEKTPOMET-
pa. B 3ToM ciaydae Ui onpeaesie HUsE XMMUISCKOro BRIX0Ia YpaHa ¥ TO-
PUg B Xa4ECTBE M3OTOIMHLIX UHIAMKATOPOB UCIIONB3YIOT CTAHNAPTHEIE
pacTBopsI 22UJ 1 #Th.

CyeTHBIM 00pa3IioM LI ONIPCICACHUS YACARHOM akTUBHOCTH Y Cs
sistercy Cs,Sb, 1.

ST ONPeaesIIoT 10 JOYepHEMY Y, IS 3TOTO UCIIONIB3VIOT CUET-
HBIA obpaszeny Y,0,, NOMYYECHHEI ocaxacHueM ¥Y ¢ HocuTeneM (XJ10-
PUCTBIA UTTPHI) B BUJEC OKcaAnaTa ¥ MOCHASAYIONINM IIPOKATUBAHMICM.

YICABHYIO aKTUBHOCTH “K. ONpenessiioT paguoMEeTpHYSCKM Ha
OCHOBE M3MEPEHUH CJI0S ITIOJIOBUHHOT'O YMEHBIUISHMST €T0 OeTa-u3JIyde-
HYS.
CxeMa payioXHMMHUYECKOro ONpeacICHUS aKTUBHOCTH YKa3aHHBIX
PANVIOHYKITHIIOB B IP0O0axX BOAKI IIPEIACTABRICHA B IIPHIIOXK. 6.

12.1, Paduoxumuneckoe avioesenue “*Ra, “Ra, > Ac(**Ra)

12.1.1. Pamuit — paguoakTUBHEIA 35teMeNT 11 rpynmme! mepuoaaec-
KOM CUCTEMBRI 311eMcHTOB. 110 XMMUIeCKM CBOMCTBAM OH BEChMa CXO-
ICH ¢ 6apueM. EAMHCTBEHHOE BAICHTHOE COCTOAHKE PaBHO 2*,

CinabopacTBOpHUMEIC COJIM pagysd — Cyibdat U KapooHart. CBoMiCcTBa
COJIE!l panud, B OCHOBHOM, AHAJOTMYHEI CBOMCIBAM cojieM Oapuf,
OJHAKO PACTBOPHMMOCTD HOCJICIHUX, KaK IIPaBUIO, HECKOJIILKO BEIIIIE,

Tpy u3oToNa pagus SIBJSIIOTCS] WICHAMU TIPUPOIHBIX palUoaKTHB-
HbIX cemeiicts: #Ra (T, , =1600 yet, o-u3nydarennp) obpasyercs IpH
o-pacnuane **Th; 2*Ra (T, , =3,64 cyT) — npoaykr o-pacnaja **Th; *Ra
(T,,= 35,77 ner) obpasyercs 1pu o-pacmane *Th.

OnpeneacHUe U30TONOB pald OCHOBAHO HA BERIACJICHUMN CYMMEI
H30TOIOB panus — 2Ra, 2Ra, ?*Ra B Bu/e cyib(dara paausi-0apus v He-

IIOCPEACTBEHHOM U3MEPEHUAN 0,-aKTUBHOCTH *$Ra ¥ 2*Ra B IuHaMuKe.
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OnpenenicHue *Ra OCHOBAHO HA OCAXACHUH HOYEpHETO **Ac

(T,, = 6,13 4) c HOCUTEIEM JIAHTAHOM Y UBMEPEHIH B-aKTHBHOCTH BHI-
JEJIEHHOTO Iperiapara Ha anb(da-6era-pagomerpe (Wwiu Oera-pagyo-
METpE).

12.1.2. ConstHo-KuCAb KOHNEHTPAT IIPOOBI BOAH! (0K0JIO 1 J1), 110~
JYSSHHBIN Moce BEIapuBauus | KT BoARI, B XoTopyio aobasneHa HCI
0o pH = 1, u conepxanmii B xauecTBe HocuTensd xmopun 6apust BaCl,
(90—100 mr B pacuere Ha BaSO,) u xnmopun xene3a FeCl, (20 mr B pac-
gere Ha Fe,0,), Harpesaior 10 KUIEHNd Ha SJIEKTPUIECKON TUTUTKE B
CTaKkaHe eMKOCTBIO 2 JI, HoOaBiIsiIoT IPpY HENPEPHIBHOM IIEpeMeIIBa-
Hrm 30 mu 10 %-# H,SO,, xnnstrar 10—15 MuH, 1ocsie 9ero ocanky
JAXOT OTCTOATHCH B TCUCHME 3—4 ¥ (Tyynie OCTaBUTL HA HOYb).

[Ipo3payHLIii pacTBOP HAL OCAJKOM CAUBAIOT B CTaKaH 00beMOM
800 M1, ocagox oThUIbTPOBEIBAIOT B KOIOY 06beMoM 00 M1, MCIIOITh-
3y 06€330JICHHEIN (DYWILTD «CHHSS JIEHTa» auaMeTpoM 12,5 cM (Macca
30J161 oHoOTr0 hrsTpa — 0,0004 1), HECKOIPKO pa3 IIPOMBIBAIOT TACTUII -
nvipoBaHHoM BonoH (punpTpat 1). BpeMs QunbTpOBaHUS 3aITMCHIBAIOT
— 9TO BpeMst oTacAcHUA 2¢Ra ot 26Th. IIpoMaIThiii ocafoK CyIbdarta ba-
pus BaSO, (ocamok 1) mepeHocT B crakad 00eMoM 150 M1 ¢ ITOMOIIBIO
70—100 M mucToIMpoBaHHO# BoAw!, nodasisioT 5—7 r Na,CO, u xu-
OSTTAT [P NEPHUOIUYICCKOM TTEpeMEINVBAHUU 2 4, ITOIVINBAA BpeMs OT
BPEMEHV TUCTWUIMPOBAHHYIO BOAY, YTOOB! 00BEM COCTABISAA OKOJIO
100 mn. Ocanok xapbonatoB Ba(Ra)CO, oThHIsTpOBEBAIOT, KCIIONL-
3yq 00C€330JICHHBIN QUNBTD «CUHAIS JieHTa» quamerpoM 12,5 (11,0) cm
(ocamox 2), npoMbIBaloT S5 %-M pactBopoM Na,CO, 1o oTpuLaTe/IbHOM
peaxKlUy Ha CYIn(phaT-NoH, a 3aTeM OOUH pa3 JUCTWITUPOBAHHOM BO-
nou. [TomyuenHrurit pumpTpat (bunerpar 2) moaxkmuensior HCI xo pH =
2, xunatat no yaaneuust CO, n o0be IUHSIOT ¢ GUIbTpaToM 1.

Ocanox Ba(Ra)CO, (ocazok 2) pactsopsiior B 2 H HCI, xurisrar 1o
ITOJTHOTO YHAJIEHUS VTJIEKUCIOTHL. B ripoBy BHOCST paCTBOP XJIOPHOTO
xenesa (~10 mr Ha Fe,0,) u ocaxmaior 6e3yroqbHBIM aMMHAaKOM
Fe(OH), st DOTIOMHUTEIBHOM OYHCTKH palusa OT H30TONOB HOJOHUA,
BUCMYTAa, CBUHLIA, TOPUS U ypaHa. Ocanox (ocanox 3) oTQrIbTPOBLIBA -
IOT, UCTIONB3YS O0E330JICHHBIN QWIBTP «KpacHasl JICHTa» QUaMeTPOM
12,5 (11,0) cm (3ammuceIBaoT BpeMs GUILTPOBAHMS), IPOMBIBAIOT ropsi-
qyey Boxo¥, pacteopsaiotT B 2 H HCI n 06beuHAIOT ¢ GUIBTPaTOM 1.

PunsTpar, noxydeHnsidt nocne oraencaus Fe(OH), ¥ colepxa-
LIIUHA PAAUOXUMHAYECCKY YUCTHIE N30TONNI 24Ra, 2 Ra, 22Ra, NOIKUACISIOT
HCl no pH = 2, sHocsT pacTBOp Hocures jJaHTada (60 mrua La,0,) u
OCTaBINIOT Ha 36—40 4 m1st HaKoTwIeHUsI 28Ac, 3aTeM pacTBOpP Harpesa-
I0T 10 TeMneparypsl 70 °C 1 aMmHakoM (0€3 YITICKHMCIOTRI) OCaXAAI0T
THAPOOKMCH JIaHTaHa (akTMHMs1). Ocanox oTQWIETPOBLIBAIOT, HCITOJb~
3YSL 00E330JIEHHLIN DUNBTD «CHHAL JIEeHTa» quaMeTpoM 12,5 cM (Bpems
OKOHYaHMSA PUIBTPOBAHMUSL, T. €. BpeMsl oTIe/IeHMA 22 Ac o1 22 Ra, 3arnm-
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CBHIBAIOT), TIPOMEIBAIOT IOPSIYEH TUCTWIUTMPOBAHHON BOOH ¢ Jo0aBe-
H¥ieM Oe3yroJIbHOTO aMMHMaKa, BEICYIUMBAIOT, IMPOKAJIMBAIOT TIPH TEM-
nieparype 800 °C, pacTHpaioT B TUIJIE CTEKJISAHHOM ITAJICYKOH 10 COCTOSM~
HUA <IYAPLI», MEPECHOCAT Ha MOMIOXKY, DHUKCHUPYIOT HECKOJNbKMMMU
KATUIAMU 5TIWIOBOTO CIIMPTAa, PABHOMEPHO PACIPEAEC/ISIOT, BEICYIINBaA-
I0T IIOX MHdpakpaCHOM JaMUol M B3BCIIMBAIOT JJIA OIIPEACICHUA
XUMHUYECKOTO BBIXOLA.

Usmepenue akTUBHOCTH **Ac B IPUTOTORJICHHOM CHETHOM 00pas-
1Ie U OIIPEACICHUE Er0 YICILHOM AaKTUBHOCTHU B IIP0O6E BOILI BRITIOTHS-
IOT B COOTBETCTBUH ¢ 11, 13.3.

PunsTpat 3 (TMocie oTHeIeHMst 22 Ac Ha OCalKe TMAPOOKMCH JIaHTa -
Ha) noaxuciasioT HCI no pH = 1, HarpesaloT 10 KMIICHMS U OCaXXIaloT
cyiabdar Gapus (pamis) 10 %-Mm pactsopoM H,SO,. ITocne oTcTanBanus
0CamoK OTGWIFTPOBBIBAIOT, HCIIOIB3YA 00€330/ICHHBIN QUIIETD «CHHAS
JeHTa» AuaMeTpoM 12,5 cM, IpOMBIBAIOT JUCTWLIUPOBAHHON BOHOH,
BBLICYIIMBAIOT U MpoXanusaloT Ipy Temmneparype 800 "C B Teuenue 1 4.
3aIMCHIBAIOT BpEeMSI OKOHYaHMs mpokatuBanus. Ocamok pacTUpaloT,
PaBHOMEPHO HAHOCAT Ha IMOJIOXKY M B3BCIIUBAIOT HA aHATUTUUECCKUX
Becax.

VIsMepeHre akTHBHOCTH 2*Ra 1 26Ra B IPUTOTOBICHHOM CYETHOM
00pasie ¥ onpeaesIeHue uX YACIhHOM aKTUBHOCTH B Mpo6Ge BOMIBI BhI-
HOJIHSTIOT B COOTBETCTBUM ¢ It. 13.4,

12.2. Paduoxumuneckoe avidesernue *'Po u’"Bi (‘" Ph)

MeTon onpeneacHus MOJOHNA OCHOBAH Ha SJICKTPOXUMHYCCKOM
OCAXJICHNY PajVOHYKIWIA HAa HUKEJIECBOM OUCKE W3 CONSHO-KUCIIBIX
PacTBOPOB. DTOT METO/ HA3BIBACTCA JICKTPOIUTHICCKUM 3aMeEiCHIEM
U OECTOKOBRIM JIEKTPOIINZOM.

Onpepenenue ''Pb nmpon3BOIsAT IO JOYESpHEMY 2'°Bi, KOTOPBIM TaK
K€, KaK 1 ¥°Po, 3MeXTpOXUMUYECKM OCAXIACTCS Ha HUKEIEBOM JUCKE.

IIpm onpenenieHUNM OJOHUS CNEAYEST MPUHUMATH MEPEI IJIS Ipea-
OTBpPANICHMA €TO COPOIMH Ha CTEKIIC, paCTBOPEI ZOJDKHEI O%1Th 0,7 H II0
coJIsTHOM xuciote ¥ He ke 0,5—1 % 1o JJMMOHHOM KHCoTe.

BO Bcex ciydasix IIpHU oCaXKOACHAU MMOJIOHWS Ha HUKEJICBBIM OUCK
CHAEAYEST IIPUMCHSITD TOJILKO COJITHYIO KMCJIOTY, @ He a30THYIO, T. K. I10-
CIIECAHSISI pacTBOPACT (0COOCHHO CHITLHO TIPY HAarpeBaHU) HUKE .

OcaxaeHyIo MOMOHYS Ha HUKCICBRIM IUCK MENIaeT MOH TpeXBa-
JICHTHOI'O XeJe3a, €CIU KOMUYECTBO €r0 B aHAM3UPYEMOM pacTBOpE
npespimaer 10 mr. JDist ycTpaHCHMSI BIAMSTHUAS Xele3a Jo0aBisgIoT ac-
KOPOMHOBYIO KHCIIOTY, BOCCTaHABIMBAIOUIYIO TPEXBAICHTHOE XEJIE30 B
IBYXBAaJCHTHOES, KOTOpOE HE MCIIAcT JICKTPOXMMHICCKOMY OCaxIe-
HYIO nonoHuA. QOOBeM pacTBOpa He JOIKCH npeBhmaTsh 100 M.

Metoauxa BeriencHug 2°Po cBOOWTCS K CISAYIOLIEMY: O0BEIMHEH -
HEIE MTOCHE ocaxIeHud cyib(daToB QwiIbTpaThl (hunsrpat 1, umsrpat 2
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Y pacTBOp ocajgka 3) ynapusalor no 600—800 M ¥ aMMUaKoM, He Co-
gepxanmm CO,, npu pH = 9 ocaxnmaioT riipaT OKMCH XeJe3a, ¢ KOTo-
PBIM COOCAXIAIOTCSA N30TOIIE] YpaHa, TOPYS, IIOJIOHHAS, CBUHIIA, BUCMY-
Ta U ap. Ocagox Ioche OTCTAUBaHWsI OTOWILTPOBLIBAIOT, HCIIOIL3YA
00e330NeHHBIN QWILTP «KpacHas JeHTa» auameTpoM 12,5 (11,0) cm,
IIPOMBIBAIOT TOPAYEH JUCTWIINPOBAHHON BOIOM, pacTBOPAIOT B 70 M
1 1 HCI, mo6asistiot S00—700 Mr imuMORBOM KHCIOTH ¥ aCKOPOWHORBYIO
KHUCIOTY N0 00CCUBSYUBAHUS pacTBOpa. PacTBOp NOBOAST IUCTHILIMPO-
BaHHoO¥ Boaoi no 100 mi. B pacrsop nmoMemaroT JUCK U3 HUKEICBOU
$boNrrY (PEKOMECHAYSTCA TIPUMEHSITE JTUCKY JMaMETpoOM 34 MM ¥ TOJT-
Ao 0,6 MM), 3aKpeTUIeHHEBII B Teh/IOHOBOM KacceTe, KoTopasi obec-
[IeYMBacT BhIICICHME ¥'Po Ha ogHOM cTOpOHEe jJucka. HarpesaioT co-
NePXKMOE CTaKaHa Ha KUTIAIIEH BOAsTHOM OaHe B TeueHue 6 4, mepyo-
anyecky riepeMemunBad. O0bEM XUAKOCTH JOJDKEH OBITH paBHBIM
100 M1 B TEYEeHHUE BCETO BPpEMEHM BBLISNECHUS, NOITOMY HEOOXOAMMO
HOOaBJISITh K Mpo0e TUCTUUTMPOBAHHYIO BOLY II0 MEpe €€ UCITapeHUS.
OcaxaeHue TIONOHWS CWIBHO 33aBHCHT OT YCJIOBHUW TIPOBEACHUSA
IIpoLecca, IMO3TOMY BCE TPEOOBAHMA NOJDKHEI CTPOTO COOMIOAATHCS.

Yepes 6 y BEIHUMAIOT IUCK U3 Te(PJIOHOBOM KaCCEThI, IIPOMEBIBAIOT
IVCTWLIAPOBAHHOW BOLOM, 3TWIOBBIM CIIMPTOM M BEICYINWBAIOT Ha
BO3IoyXe. 3aITUCHIBAIOT BPEMHA — 3TO BpeMs oTaeqacHUS °Bi ot YPb.
PacTBOp, OCTaBLUIMNUCA HOCHE ITEKTPOXMMUUCCKOTO OCAXISHNA N30~
TOIIOB IIOJIOHMA W BUCMYTA, COACpXAIMUM HU3OTOIIRI YpaHa N TODUS
(pactBOp 4), OCTABJISIOT IS JATbHEHINETO ONPEACICHUS DTUX PAIUO~
HYKJIAIOB.

HsmepeHre akTUBHOCTH 2°Po 1 °Bi B IIpUTOTOBJICHHOM CYETHOM
oOpa3slie U onpeacicHUEe UX YICIbHOM aKTUBHOCTHU B IIpo0¢ BOMEI BEI-
TTOJTHSIOT B COOTBETCTBUM C . 13.5.

Ilocne y3MEpeHUS aKTUBHOCTY JUCKU He3aKTUBUPYIOT, IS YEIO
X HeoOXomuMo NpoKUIATUTS B TedeHue 1 g ¢ 0,5 ¥ HNO,, npoMsITh
NPpOTOYHOM BOAOH, 00padoTaTh MEJIKOM HaXXDadHo! OyMaroi, IpOMBITE
OUCTWUIMPOBAaHHON BOAOH M 3TWIOBKIM CHUPTOM WIM alleTOHOM, Ta-
Kast 00paboTKa 00ECIICYNBACT HEOOXOOIMMYIO Ie3aKTUBALIMIO JYCKOB.

IIpamesanme. [t JOTIOMHUTEILHOIO KOHTPOJIS TIOMHOTE! Bhieerus " Po v **Bi B

OTACHABHEBIX 6angepnomccm BHIGOPOYHO B pacTBOP, HONYYEHHBIN ITOC/IE TICPBOTO
BRLISTEHUA * Po M © Bi, HOMewaoT TeIOHOBYIO KACCETY C HOBBIM JUCKOM ¥ CONSPXKM -

MOE BBIACPXHBAIOT Ha KUTIAel BogssHOY 6ane B TeyeHue 1 9 npy MOMENIVBAHMHU. 3aTEM
BEIHUMAIOT JUCK, IPOMBIBAIOT BOAOY, CITUPTOM, BBRICYLIMBAIOT HA BO3AYXE M BEIIOIHSIIOT
H3MEpEeHYE almb(pa- U 6eTa~-aKTUBHOCTH CYETHOrO 0Opas3na,

B ToM cay4dae, ecli aKTHBHOCTD PAJIUOHYKIWI0B HA BTOPOM JUCKE
He YIpeBRIIAET 5 % OT aKTUBHOCTH HA YIEPBOM JUCKE, 32 PE3YJILTAT H3-
MEPEHHUM TIPUHMMAIOT aKTUBHOCTL 2'Po m ?"Bi Ha mnepBOM UCKE,
BBIYUCIJICHHYIO 110 (hOpMyIaM:
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1
y _Aps210 | e (2)
Po—210) 0.9

0,9 — xuMugeckmit BeIxos 2*Po, OTH. e,

Ay,
Apia10 = ‘3132510— » TS %)

0,85 — xuvumrgeckuit BeIxon 2°Bi, OTH. ef.

B nipoTusHOM ¢itydae IIpoBOLST BEIICIeHME 2°Po 1 #°Bi Ha TpeTheM
AVICKE C IOCJICAYIOUINM M3MEPEHUEM aKTUBHOCTY pPaINOHYKIUIOB.
AKTUBHOCTH PaIVOHYK/IIMIOB B CICTHOM 00pasile BEIMUCIIIIOT 10

dbopmyne:

— Al 2 3

APa—?.lO o AP0~210 T AP&—QI(] T AP0-210 (4)
— Al 2 3

Agi 510 = Apiare T Api_aio + Apiaro (5)

12.3. Paduoxumuueckoe avideacnue usomonoe ypana

IIpupogHbI ypaH COCTOMT M3 TPEX U30TOIIOB, OTHAKO B 3HAYMMEIX
KOJIWYECTBAX B IPHUPOIHBIX BOLAX M APYIHX OOBEKTAX OKPYXAKUIeH
CPEAbI JOMUHHMPYIOT, KaK IpaBwio, ¥U u 24U,

B npuMeHsseMo# B JaHHBIX peKOMEHIAIIMAX CXCME aHaIN3a TIIpe-
YCMOTPCHO IBA BApUAHTA BRICJICHMSI, OYMNCTKY U U3IMEPCHUS aKTHUB-
HOCTU K30TOIIOB YpaHa.

12.3.1. Ilo mepBoMy BapMaHTy ¢ MCIIOJIB30BAHUEM paauoOMETpa
Tina YM®P-2000 onpenenstior 22U, OnpencnaeHue U npou3BOJAT TI0
nouepaeMy 2*Th. Brimenenue 2“Th oCHOBAHO Ha COOCAXJICHUM €ro C
OKcanaToOM UTTpusL, st 3TOro B pacTBOP, OCTABIIMICS ITOCIIE 3NIEKTPO-
XMMMYECCKOTO OCaXIACHHS Ha HUKEIeBOM qTUcKe 2°Po 1 2YBi (pactsop 4),
BHOCHT XJIOpUCTRIR wrrpuit (oxono 60 Mr B pacuete Ha Y,0,). i pa3s-
PYINCHMS JIMMOHHON Y aCKOPOMHOBOM KUCIOT PacTBOD YIIapHUBaIOT B
CTaKaHe, 3aKphITOM YAaCOBBIM CTEKJIOM, JO BIAXHEIX COJIEH, J0OaBIIsIA
110 10—15 M1 CMECH KOHIICHTPHUPOBAHHEIX COJISTHONM M a30THOM KUCHOT
B 00beMHOM coOTHOIIleHMH 1 : 1. Onepanyio noBTopsioT 3—5 pas.
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Baasxxrrie commm o6pabaThBaIOT HECKONRKO Pa3 KOHICHTPHUPOBAH-
Ho#t HCI s ynanexnuss HNO,. Ocratok pactsopsttior B 100 Mt 1 1 HC,
HarpeBaloT A0 XureHus. HepacTBOpHMEIN 0CaloK OTOMILTPOBRIBAIOT,
HCITONTB3Ys 003301 HHBIN DUIbTP «Oenas JIeHTa» IuaMeTpoM 12,5 cM U
oTOpacrBaioT. K dbwibsTpaTy 100apinsior 10 MiI HACKIEHHOI'O pacTBOpa
LIIaBeIeBOY KHCIOThI ¥ aMMHakoM goBonsT pH zo 1,5. PactBop ¢ ocan-
KOM oKcaJyrata UTTpUs (TOPUS) OXITIaXIakoT, OCTABIAIOT Ha 1—2 9, 3aTeM
OCagoOK OTPUABTPOBRIBAIOT Yepes 00e330IeHHBIN QWIBTP «CHHAA JICH-
Ta» JuaMeTpoM 12,5 cM, IIPOMBIBAIOT AUCTHWIIMPOBAHHON BOIOH # OT-
OpachIBaIOT. 3aITUCHIBAIOT BpeMs DUITHETPOBAHMS (3TO BpeMs OTAEIICHNA
2Th or *#U). K ocraBumieMycst dunbrpary nobasmor cmecy HCI
(30 mi1) » HNO, (30 mu1) u ynapveaioT Ito BJIaXHBIX coneit. Onepanyio
NOBTOPSAIOT 2—3 pasa A0 TIOTHOTO PaIOXCHUS LIABEICBOM KMCIIOTHI.
Biaxtbie colu oOpadaThBAIOT HECKOJIBLKO Pa3 KOHIEHTPUPOBAHHOM
HCI nns yoanenust HNO,. Ocrarox pactsopsoT B 30 mit 2 H HCI, pa3s-
0aBIKIOT IUCTUWLIMPOBAHHOM BoxoM o 80 MJI, HarpeBaloOT, IIPAIMBAIOT
10 Mt 10 %-ro pacteopa (NH,),CO,, ycranasinusaior pH = 8—9 ¢ no-
Molnio pacTBopa NH,OH, otdunsTpoBIBaIOT BLINTABIIHI OCAIOK Ye-
pe3 GuwibTp «6east IeHTa», IPOMBIBAIOT 2 % pacTBOpa YIJIEKMCIIOTO aM-
MOHus. Ocanok othpackBaloT. K ¢uasTparty, coaepxalleMy pacCTBOpH -
MBA KapboHaTHR xoMIutexe UQ,(CO,);' OCTOPOXHO NMPHIMBAKOT
cMecs HNO, u HCI (1 : 1), 3axpbIBaloT 9aCOBEIM CTEKIIOM U KMIIATSIT 40
Pa3pyIIeHUsI aMMOHHUMAHEBIX coJie¥ (onepaumio HeoOXoquMO TTIOBTOPUTE
2—4 paza). Ynanesaue HNO, nposonsit o6paboTKOM BIaXHDBIX COJIEH
xoHIleHTpHpoBadnHo HCI. Bimaxssie coma pactsopsioT B 30—30 M
2 H HCl, pa36asnsior JMcTWUINpOBaHHOM BogoM Ao 100 M U ocTaBIsA-
IOT Ha HakoruieHue 2“Th (BpeMst HaxoruieHus 24 Th ¢ ydeTOM ero nepuo-
Ja TIOJTypacriazia He JOJIKHO ObITh MeHee 24 nHell). [locie HaKoTUIeHus
Th B dUIBbTpaT MOBTOPHO BHOCSAT XJIOPHACTHIA MTTPHUM, paCTBOP KUIIS-
TAT 20—30 MUH, mocJie 4YeTo MPOBOIAT BTOPUYHOE OCAXKJICHUE 0KCcalaTa
WTTPUSA (TOPWSI) YKa3aHHEBIM BhllIe criocoOoM. BReNeHHBEIM 0caloK
oKcajiaTa npoxanusaioT Ipu TeMirepartype 800—900 *C. Okucs uTTpHUA
PacTUPAIOT IO COCTOSHUS IIYAPKI, B3BCIIINBAIOT ¥ HAHOCAT Ha NOIIOXKY
JUISE I3MEpSHUS DeTa-aKTUBHOCTY NIpeXiapara.

U3MepeHne akTUBHOCTH ¥ Th B MpUroTOBICHHOM CYCTHOM 00pas-
1e ¥ OTIpEHC/ICHHUE YACJIbHON aKTUBHOCTH 2*#U B I1p00O€E BOABI BHITTOTHS~
10T B COOTBETCTBYM C 1. 13.6.

12.3.2. Ilo Bropomy BapuanTy onpenenstior ¥U u *U. Meron
OCHOBAH Ha XpoMaTrorpaQuyecKoOM pa3fcJcHUH U30TOIOB ypaHa ¥ TO-
pust aHnoHuTOM D1D-10I1 (Mnm apyruM noaupyHKIUMOHATBHBIM HU3-
KOOCHOBHBLIM aHMOHUTOM KOHIECHCALIMOHHOIC THIIA) C ITOCIEIYIONVIM
aTb(Pa-CIIEKTPOMETPHUYCCKUM ONIPECICHUEM aKTHBHOCTHA paIloOHYK-

avinos [2].
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B naHHOM ciy4ae JUIs oIpeieNeHUsA XMMUYECKOr0 BhIX0Aa YpaHa U
TOPUSI HA HAYAJIBHOM dTalle aHa/IM3a B IpoOy BBOAST U30TONHLIEC WH AN -
KaTOPH!, B KAYeCTBE KOTOPLIX HCIIOJXB3YIOT #2U m #*Th, AKTUBHOCTE
BHOCHMOro *2UJ He JOJDKHA TIPEBEIIATE OXUacMble B IIpode BOIB aK-
TUBHOCTHU U u 2*U 6osee geM B 5—10 pas. Kax npaswio, B mpo6y BHO-
caT (,2—0,3 bx #2U. KommgecTBo BHOCHMOTO *#Th He JOJDKHO OBITh Me-
Hee 50 bx/mpolby. s npuroToBiIeHMS KOHTPOJILHOIO pacTBOpa H30-
TOTIHOTO WMHAMKATOpa *Th HCIIONB3YIOT METOOMKY, IIPUBEICHHYIO B
MBH «MeTtonmnka BHIIOIHEHMSI U3MEPCHUM OOBEMHOM aKTHBHOCTHU
n3oTooB TopUst (232, 230, 228) B NpHUPOIHLIX BogaxX alb(a-CIIeXKTpoO-
METPUUECKUM METONOM C PaguoOXMMMYECCKON TOIAroTOBKOM» (IIpH-
nox.7,1.7).

PacTBOp, ocTaBIIMICS ITOCIIE BRIICICHMS M3 Hero *Po 1 2°Bi (pac-
TBOp 4), yrmapusaloT 1o 20— 30 mui, fo6anisior 10 MJI cMeCH KOHIEHTPY -
posansbeix HCl 1 HNO, (06nemMBo€e cootHoimenue 1 : 1), 3akprisaior
YACOBBIM CTEKJIOM M KMIISITSIT 10 00pa30BaHMsI BIAXHEBIX coyici. Onepa-
IO TIOBTOPSIIOT HECKOJNBKO pa3 0 IOJTHOIO Pa3yIoNXEHUsT OpraHmyec-
KMX BEINECTB (B OCHOBHOM JIMMOHHOM ¥ aCKOPOMHOBOM KMCIIOT). Biax-
HbIE COMM obpadaTriBaloT KoHIeHTpupoBaHHo¥# HCl no ymanenus
HNO,, pactsopsror B 50 M1 8 5 HCI 1 mpornyckaioT pacTBOp 4epe3 Ko-
JORKY mmamerpoM 10 MM ¢ 15 M anmoHo0OMeHHOM cMomeI 31831011
CO CKOpocThIO | MiI/MMH. 3aTeM depe3 KOJMOHKY nponyckawT 70 M1 8 H
HCl. O6senqureHnBIi 3:m0aT (pacTBoOp ), CoIepXalmii M30TONEl TO-
PHUS, OCTABIITIOT U JaTbHEUINETo OIIPCACHCHUS STUX PalOHYKIUIOB.

W3oToIrm ypaHa mounpyioT ¢ KooK 0,5 1 HCI. O0seM smioaTta
JoJokeH coctamriaThk 100—150 M, gro obecrieunBacT IIOJHOTY ASCOP-
o1y ypana. IlonydeHHBIN pacTBOp yrnapusaoT 1o 10—20 mn, opunu-
BaroT 10 M1 10 %-ro pacTBOpa YIJIEKHCIOTO aMMOHMSA, YCTAHABIUBAIOT
pH = 8—9 ¢ noMoukio pacTBOpa aMMHaKa, HarpeBaloT A0 KOaryJIsTIiuH
0CaJIKa, 3aTEM OTOYIHTPOBBIBAIOT 0CANOK Yepe3 QHAnTp «Oeiast IeHTa»,
IIPOMBIBAIOT 5 MJI 2 %-T0 pacTBOpa YIIASKUCIOrO aMMoHMsl. danee mipo-
BOIAT NepeocaxaeHmne ocanka Fe(OH), mia 6onee monaHoro oraeaesus
V30TOTIOB ypaHa OT MEIUAIOUIUX JIEMEHTOB. I 3To# uenu ordpu-
JIFTPOBAHHBIN ¥ MpoMBITHIN ocagok Fe(OH), pactBopstioT B 20 M 0,5 H
HCI u nosTopstioT npouecc ocaxaenus Fe(OH), B npucyrcrBuM pac-
TBOp4 KapOoHaTta aMMOHHMA. K 0O0beIMHEHHEIM GUiIbTpaTaM, colepxka-
IIIMM PacTBOPUMEIH KapGoHaTHEI! xoMIuteke UO,(CO, );* ocropoxso
npwusaioT cMech HNO, n HCI (1 : 1), 3aKpriBaioT 4aCOBEIM CTEKIIOM U
KUIISTSIT 10 pa3spylleHUsE aMMOHUIHBIX CONEH (ONiepaiiio He00XoauMo
ITOBTOPUTE 2—4 pa3a). Yaanenue HNO, nposomsaT o0paboTKo# Biax-
HRIX conedl koHuedTpupoBarHo#i HCL K nonydeHHOMY CyXOMY OCTATKY
pobasmnoT 10 cm? 0,5 1 HNO, 1 HarpeBaroT. K nioydeHHOMY pacTBOpy
npubasisior 5 cM®* 1 %-ro pactsopa TpwioHa b, 1 cM® HackIIIEHHOTO
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(NH),C,0,n 1 cm? 25 %-ro NH,Cl. osomsaT ammuakoM pH 110 9, miepe-
HOCSIT B DJIEKTPOIIMTHYECKYIO STIEHKY, CTaKaH OOMBIBAIOT 5 CM* TACTVII-
JVPOBAHHOW BOALIL. [IpOMBIBHBIC BOIBI TAKIKE TTEPEHOCHT B AJIESKTPOIU~
TUIECKYIO STUEHKY.

DNEKTPOJIN3 ITPOBOAAT IIPU cuuie Toka 2 A B Teuenue 0,5 4. B xoxe
WIEKTPOIIN3a KOHTpoupyIoT pH pacrsopa, nonmepXxmusas ero Ha ypoB-
He 9. 3a MUBEYTY N0 OKOHYaHUS IICKTPOJIMN3a B pACTBOP J00aBIISTIOT 1 MIT
pacTBopa aMMuaka. Pazbupalot ssyeifky, BRBIHUMAIOT MUIIIEHb (IVICK U3
HEpXaBEIOINEH CTANN), IPOMBIBAIOT STHJIOBLIM CITHPTOM M IMPOKATINBA-
IOT Ha CITIPTOBKE A0 CIIErKa XeJIToro 1BeTa. I1oyde bl ripenapart 8-
JISIETCSL CYETHBIM OO0pa3’lOM UL U3MEPCHUS AKTUBHOCTH H30TOIIOB
ypaHa Ha anbda-CrieKTpoMeTpe.

Ipamevanue. 15 ge3akTUBALMY MCIIONB30BRHHRIC JUCKY KUTISTAT B TCYEHHE 1 U4 B
0.5 H HNO,, MTpoOMEIBAIOT MPOTOYHON BONOH, OYHIIAIOT CONOA M 06pabaTRIBAIOT TOHKOM
HaxnadHo# ByMaroi, ripoMuBaloT AVCTWITHPOBaHHON BOJON, 3aTeM STVJIOBHIM CITHpP-
TOM HJIM aUeTOHOM. CKOpPOCTD CHETA OT IUCKA, N3IMEPEHHAs HA COOTBETCTBYIOINEH amnma-
patype, He JOJDXHaE NPeBhaTh QOHOBLIC 3HAYEHMSA, B MPOTMBHOM Cliydac OUMCTKY I10-
BTOPSIOT.

12.4. Paduoxumuueckoe gvideseHue u30monoe mopus

[To HacTOANUM PEXOMEHIALVAM OTIPEACISIOT TpH albga-N3iyda-
I0ILMX U30TONA Topus: ¥’ Th, WICH ero paguMoOaKTUBHOIO CEMCHCTBA —
25Th, a Taxcke *'Th, KOTOpEIN ABJIsIeTCS WICHOM IIPUPOJHOIO ceMe-
cTBa 2#U. [Lis onpeneneHus yaeabHOHM aKTUBHOCTY M30TOIIOB TOPHS CO-~
JMSTHO-KMCJIBIA PacTBOP, MOJYYSHHEIN TIOCIe OTACASHMS U30TOIOB Ypa-
Ha (pacTBOp J), pa3banpisTIOT AUCTWIIMPOBAHHOM BOJOH J0 KMCIOTHOC-
T 3 H o HC1. IlpuroroeieHHEIH CONMAHO-KHUCIBIN pacTBOP MPOITYCKA-
0T Yepe3 KOJIOHKY, 3aloMHEeHHYI0 XaTuoHuTOoM KY-2-8 co ckopocThio
I Mii/MuH. Ilpm 3TOM Ha cMoJie COPOUPYIOTCS U30TOITHI TOPHUS, OIHO-
BPEMEHHO TIPOVNCXOAUT OTHACJIEHME OCHOBHBLIX MAaKpPOKOMITOHCHTOB.
11 OYUCTKM OT MOHOB XeJie3a M HEKOTOPBIX APYTUX KaTHOHOB CMOJTY
ripombiBaroT 100 Mur* H HCI ¢ Toi Xe cxopocTtsio. JecopOuiio U30TOTIOB
TOpPUS IIPOBOIIT C ITOMOIUBIO PACTBOPA OKCANIATa WM KapOOHATa aMMO-
HUS, KOTOPBEIA 00pa3yeT ¢ TOPMEM OTPHUIIATCIIFHO 3aPSKEHHBIN Kapbo-
HATHBIA KOMIUIeKC. s 3TOoro gyepes cMoiy mpomyckaoT 100 mut
10 %-ro pacTBOpa oxcajlaTa Wi xapOoHata amMMoHua. IlepByio 1o-
PLIIO IIPVUIMBAIOT OUYEHB OCTOPOXHO, TaK KaK IIPOUCX0IUT OypHOe pa3-
JIOXKEeHUE KapOOHATa B CONAHOM KUCIIOTE, OCTaBUIeHCs Ha cMoie. Mox-
HO MPEABaAPUTEIBHO BEITECHUTS (DPOHT KMCJIOTHL U3 BEPXHEHN YacTH KO~
JIOHKY HeBOJbIIOoN (5—8 Mi1) mopiiyeii BOALL.

DI0aT, COACPXAIMA HU30TONNL TOPKSL, BEIIAPUBAIOT N0 BIAXHEIX
conel, npuinBawT 10—135 MJII cMecH KOHLICHTPHUPOBAaHHOM COJISTHOM U
a30THOM KUCHOT (1 : 1), 3aKpRIBAIOT YACOBHIM CTEKJIOM ¥ MMPOJOJDKAIOT
BhInapuBaHue. O06paboTKy KMCIOTaMH JIOBTOPSIOT HO ITOJTHOro paspy-
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IICHUSA KapOboHaTa aMMOHUSA. A30THYIO KUCJIOTY VIAJSIIOT BRITIapHUBAHM -
€M BJIAXHBIX COJIEA C KOHUECHTPUPOBAHHOM COSTHOU KMCIOTOU (HE-
CKOABKO pa3). IloyueHHEBIN CYXOH OCTATOK PACTBOPSIIOT HPY HarpeBa-
mvH B 10 cM? 1%-ro pacTsopa Tpwiona b, npywusalor 1o 1 em3 25 %-ro
pacrsopa NH,Cl 1 HacsimesHoro pacrsopa (NH,),CO,, yctaHasnuBa-
1oT pH 3—4 no6asnenvieMm 1o xamwissm 7 H HNO,. PacrBop neperocsrT B
AJNCKTPONUTHYCCKYIO SICHKY, CTAKaAH OOMBIBAIOT 8 CM® HUCTUILIHPO-
BaHHOY BOAKL. IIpOMBIBHEIEC BOAEI TAKIKE IIEPESHOCST B 3JIEKTPOJIATUYEC
KYIO TUCHKY.

DNEeXTPOAN3 IIPOBOIST IpH cuie ToKa 2 A B TedeHue 0,5 4. B xone
JIEKTPOIM3a KOHTPOIUpYIOT pH pacTBOpa, nopaepXusasi €ro Ha ypos-
He 3—4, no6GaBieHneM 1o kamwsaM aMmvuaka wid 7 H HNO,. 3a munyTy
0 OKOHYAHMA 3JICKTPOJIM3a B pacTBOp AO0ABISIOT 1 MJI pacTBOpa aM-
Muaxka. Pazbuparor sueliky, BBIHUMAIOT MULIEHD (QHCK M3 HEPXABEIO-
e cTann), MpOMBIBAIOT STUJIOBBIM CIIMPTOM U IIPOKAIMBAIOT HA CITUD-
TOBKE MO CJIerKa Xeiroro usera. llodydeHHBI niperniapar ABISIETCS
CYETHEIM 00pa3iioM I U3MEPECHUSI AKTUBHOCTY M30TOIOB TOPUS Ha
abda-CIIeKTPOMETPE.

IIpaveqanune, ITpy oTcyTCTBHMM aib(a-CIIEKTPOMETPA MOXHO IIPOBECTH U3MEPEHUE
CYMMapHO}# aKTHBHOCTH HM30TOIIOB TOPHUS B NPUrOTORICHHOM CYeTHOM 00pa3slie pagmo-
METPHYECKH, B COOTBETCTBYM ¢ I1. 13.7. B 3TOM ¢iygae pacTBOP U30TOMHONO MHAKMKATOpA
**Th 8 1po6y He BHOCAT. XUMHYECKII BBIXOX TOPHS CYUTAIOT PaBHEIM 0,75 (218 BeIMIMHaA

Onls1a OIIpEAC/ICHA 3KCIICPVUMEHTATBHO NPY pa3paboTKe METOMUKH € MCITOJTB30OBAHUEM 00-
pPa3LoBOI'0 pACTBOPA).

12.5. Paduoxumunecxoe avidesenue ’Y (°Sr) u “'Cs

B oTo0paHHy0 anuksoTy BOABI IToche rronkuciaesus HCljopH =1
BHOCSIT paCTBOPHI HOCHUTENIEH — XITOpMCTRIM BTTpuii (60 MT B pacdere Ha
Y,0,), xnopuctsiit crporuuii (100 mMr B pacyete Ha SrSO,), XJIOpUCTHIN
neswit (80 mr B pacyere Ha Cs,Sb 1) n xnopucThiit nanTtax (60 mr B pac-
yere Ha La,0,). IIpn Manon MuHepanu3aiuy BoAsl B IpoOy HEOOXOIM~
Mo nobBasuth 50—100 Mr x1opucToro xaneius. 11poby ymapusaior no
500—600 vr. 3 ropsraero pacTBopa OCaXIaI0T OKCAIATHI IEIOTHO-3¢E-
MEJILHBIX 3JIEMCHTOB JIODaBJICHVEM HACBIIIEHHOTO PacTBOpa LIaBelic-
BOM KMCIOTHI (WUIH IIABEICBO-KMICI0IO aMMOHMS) ¥ paCTBOpa aMMMaKa
oo pH = 4. PacTBop ¢ ocaikoM OCTaBJISIIOT Ha 2—4 9, oThUIHTPOBLIBA-
IOT OCANOK U IIPOMBIBAIOT €0 JUCTWINIMPOBAHHON BOLOH, cogepxaltei
OKCaJIaT-HOHBI.

Ocanoxk npoxanuBaioT 1pu teMmneparype 600—800 °C B reuenue
yaca, pactBopmioT B 2 H HC1 u xvmsrrar 1o nosdoro yaanenus: CQO.,.
ITocne aTOr0 OCcaxIaT TMAPOOKYCH UTTPUA (JTaHTaHa) Oe3yroibHBIM
AMMHMAKOM M OTGWILTPOBLIBAIOT, HCITONB3YS 00¢330JICHHLIN QHILTD
«KpacHas JIcHTa» auaMerpoM 11,0 cM. 3anmvceiBaroT BpeMst OTAeNICHUS
Y ot ®Sr. Ocajnok pacteopstiior B 30—40 M 1 B HC1, HacsinaoT Mmei-
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KOpacTepThIM CYJIb(MATOM KaJIUs OO ITOSBJICHUS OcalKa (OTIC/ICHUE 1T~
TPUSL OT PEKO3EMENbLHBIX pamoHykaos). Yepes 0,5 1 ocanok oTdhu-
JILTPOBLIBAIOT, UCIIOIB3Ys1 00€330JeHHBIN QWIHTD «CUHSAA JICHTa» JUa-~
meTpoM 11,0 oM, nmpomeiBaioT pactsopoM 1 H HC), HacelneHHbIM CyJib-
aToM Kanmg U oTOPAcKBAIOT (IIpoLCaAYypY OCaxXiueHUs Ccyab(aToB Ka-
JINA Y JJaHTaHa OBTOPAIOT). MwikTpaT pa30as/stioT JMCTWUIMPOBAH-
HOM BoJio¥ 110 o6beMa 100 M, ocaxmaloT ruIpOOKUCH UTTpUSI 0€3YTOJIb-
HBIM aMMHMakoM 1Ipu pH = 8—9 u oThIBTPOBRIBAIOT, UCTIOAB3YS 00€3-
30JICHHBIN PUabTp «KpacHast JicHTa» guamerpoM 11,0 cM. Ocagok pac-
TBOpstioT B 2 H HCI, pa36asisioT mucTrimpoBanHoi Bonoit xo 100 mu,
106aBs1I0T 10 MJT HACHILIEHHOTO pacTBOPA IABEICBOM KMCIIOTHI ¥ aM-~
Muaxom gosodsT pH o 1,5 1s o6pazoBaHus ocaka oKcajiata UTTpUs.
Yepes 20—30 MuH ocagoK OTOUILTPOBBIBAIOT, UCIIOIL3YS 00E€330/IEH-
HbI QUIBTP «CUHSAA JICHTa» [uaMeTpoM 12,5 cM, IIpOMBIBAIOT JUCTII-
JIUPOBAHHOM BOIOU C OKCAJIaT-UOHAMM U IIPOXAIMBAIOT B My(eJie B Te-
yenue 1 9 npu temmnepatype 800—900 °C nns nepeBeacHMA OKCcaiara
nrTpus B Y,0,. [lonyyeHHbIA 0cagoK HAHOCSIT pABHOMEPHBIM CJIOEM Ha
IIPEABAPUTEIILHO B3BEILCHHYIO ITOJUTOXKY, B3BCLIMBAIOT OCAOK BMECTE
C THOMIOXKOM JJIA OIIPCACHCHUSA XUMHYSCKOIO BBHIXOAA MTTPUSI.
H3MepeHue akTUBHOCTU Y B INPUrOTOBJICHHOM CYETHOM OOpa3sle U
ONpeacacHUe YICTBHON AKTUBHOCTH *Sr B 11po0¢ BOALI BRINOJIHAIOT B
COOTBCTCTBHM C 1I. 13.8.

B ¢pmisTpare (nocie ocaxaeHus OKCaNaToOB MET0THO~36MEIBLHBIX
Y PeIKO3EMEJIbHEIX DJIEMEHTOB) orpenensioT ¥'Cs. 11 3Toro B pacTBop
IIOCIICAOBATENBHO BHOCAT J—7 M 10 %-r0 a30THO-KMCIIOTO HUKEI 1
5—7 mn 10 %-ro dpeppounaHMIa HATpUs, ICPEMEINNBAIOT 2—3 MUH U
OCTaBJIIOT Ha HECKOJIBKO 4acoB (JIydie Ha HOYb) A1 POpMHPOBAHUS
ocanka. Ocagox ¢epporimanuia HUKeNs, cogepxamero YCs, oTpunbT-
POBBLIBAIOT, UCIIONB3YSl 00E330JIEHHBIN QUIBTP «CUHsAs/Oenast JICHTa»
avamerpoM 15,0 oM, m mpokanuBaioT B Mydesic HpHM TeMlieparype
400—500 °C B TeyeHue 2—3 9 J10 HNOAHOro cropaHus ¢puipTpa. Ou-
NBTPAT UCIIONB3YIOT Uit onpenciaenus K. IlpokaneHHBIA ocaqok Ie-
PEHOCST B cTakaH, 3auBaioT 3 H HCl u marpesatoT 10 kuticHus1. Hepac-
TBOPUBINVECH YACTUIE! OTQWILTPOBRIBAIOT, HCIIOIB3YS 00e330JICHHBIN
DUIIBTp «Oenast/XeTasi IeHTa» guaMeTpoM 7,0 cM, IIpOMBIBAIOT Ha (PU-
neTpe 3 H HCI, 061wt 06sem pacTBOpa He HOIDKeH OrIrn Oosnee S0 M.
DO UABTPAT OXJTAXIAI0T, BHOCAT B HETO 3 MJI CBEXENIPUIOTOBICHHOI'O Ha-
cenieHHoro pacrsopa NH,I, oGecriBeausaroT pacTtsop JobaBIcHHEM
CEPHUCTO~-KHCJIOTO HaTpHsI, 3aTeM TpwimsaoT 0,8 M1 TpeXXIopucTON
cypbMBl SbCl, ¥ TINATETLHO NEpEMENTNBAIOT PACTBOP CTEKIITHHOM Ma-
Joukod no obpasosanms ocanka Cs,Sb,I, xpacHoro msera. Ocanox
BLIZCDXMNBAIOT 1,5—2 9 (MOXHO Ha eassHol 6aHe).

Orcrosierumiicst ocagox Cs,Sb,l, dwibTpyloT, MCronb3ys 00e330-
JCHHBIA DWILTD «CHHSAA JICHTa» WIN «XelTag JICHTa» JUaMETpOM
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7,0 cM, IpOMEIBIOT 3—4 pa3a JICASTHOM YKCYCHOM KMCIOTOM (IO OCBET-
JIEHMS IIPOMBIBHAIX BOJ), 3aTEM STHIOBBIM CITMPTOM JIO YAAJIEHMS 3alla-
Xa YKCYCHOM KMCJIOTHI ¥ BRICYIIWBAIOT. BRICYIIEHHRIN 0CaJOK HAHOCAT
PaBHOMEPHLIM CJIOEM Ha MPEOBAPUTENBHO B3IBEIICHHYIO TOMIOXKY,
B3BEHIXBAIOT OCAJOK BMECTE € ITOMIOKKON I OTIpeAcICHUS XHMIIEC-
KOT'O BBIXOHA IIe3U9.

H3MmepeHre akTUBHOCTH '¥Cs B IPUTOTOBIIEHHOM CYETHOM 00pas3-
IIe ¥ OIIpEACACHME €0 YACTIBHON aKTHBHOCTH B IIpo0¢ BOJALI BBITIOMHS~
I0T B COOTBETCTBUM ¢ I1. 13.9.

12.6. Hpuzomoesaenue cuemnvix aﬁ'pasuq‘g 045 onpeoeaenun
yoeawroii axkmuenocmu ~ K

CyeTHBIN 0bpascil st OTIpeacHAeHUS YICIBHON akTUBHOCTH “K ro-
TOBSIT IIYTEM BhIIAPHUBAHUA IO CYXOT0 OoCcTaTKa (PHISTPATA, IOJYICHHO-
ro nocie BeimenacHusa MY (*°Sr) u ¥Cs. CyxoM ocTaToK IIPOKAIMBAIOT B
MydeIbHOR eyu B TedeHue 1 9 ipu remnepatype 300—400 °C. Ocanok
pacTyparoT 10 COCTOAHUSA «ITYAPEI», B3BCIINBAIOT, ICPEHOCAT HA OO~
JIOXKY LIEJTMKOM WIH OEpyT AMUKBOTY (B 3aBUCHMOCTHU OT BECa BHIIC/ICH-
HOT'O 0CanKa), GUKCUPYIOT STUWIOBBIM CITMPTOM, BRICYIIMBAIOT IO H-
dpaxpacHo TaMIIONN.

WUsMmepenue akTUBHOCTH “K B IpUTOTOBICHHOM CYETHOM O0Opasiie
Y OTIpEHEIICHHE €T0 YACIBHON aKTUBHOCTY B IIp0o6G€e BOALI BHIIIOIHSIOT B
COOTBETCTBUY ¢ 11. 13.10.

13. Pexomennamay no n3MepeHnIo AKTMBHOCTH
CYETHLIX 00PA3N0B U OHpPEHeICHUIO YASAbRON AKTUBHOCTH

PAIMORYKJIAI0B B P00AX BO/IbI

I13.1. [loozomoeka k uamepenuam

J1 IIpOBEACHUS N3MEPEHWS ¢ 3apaHee 3aJaHHON MOrpeirHOCThIO
HY>XHO OIIPEHEIUTD BPEMS U3MEPSHUS IIpOOsI Ha OCHOBAHMM 3aJaHHON
IOTPEINHOCTH, CKOPOCTH CYETA OT (POHA U BPEMCHM €TI0 U3MEPEHUS, a
TAKXXC¢ OPUEHTHUPOBOYHOM CKOPOCTH c4YeTa OT IIperrapara. BrIOop
BPEMCHM CUETa IIperapata Mpou3BOLAsT 110 (popMyre:

{ = HO + H¢ 6
— (Sno '?10)2;. o MUH, I'1e (6)
100° ¢,

n, — CKOPOCTB C4eTa OT IIperapara 3a BLr4eToM (poHa,
YIMII/MWH;
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n, — CKOPOCTh cyeTa oT (POHa, MMII/MHUH;
Sn, — 3alaHHas IIOTPEITHOCTh U3MEPEHUA, %, IIPHHUMACTCS
0 JaHHLIM Tabi. 1;
!, — BpeMs M3MepeHus (poHa, MUH;
! — BpeMS U3MEpCHMA Nperiapara, MUH.

VI3MepeHus aKTHBHOCTH PAIUOHYKIIHIOB BRITIONHSIOT C IIPUMEHEe-
HueM anb(a-Oera-pavoMeTpa, Hanipumep YM®P-2000, 110 cxeMme:

— TIPOBOAST IMOATOTOBKY paIyoOMeETpa K padboTe COIVIACHO PYKOBOJI-
CTBY IT0 3KCIUIyaTaliiy npuodopa;

— YCTAHABJIMBAIOT B O0apabal pagroMeTpa 9YUCTYIO, MMyCTYIO U3ME-
PUTENILHYIO KIOBSTY M BBIIIONHSIOT M3MepeHNe doHa B ansda- U/munu
OeTa-KkaHase B TeueHue 60 MUH;

— W3MEPEHUS BHIIIOMHSIIOT B COOTBETCTBHU C TEXHUYSCKUM OTITHCa-
HYMEM N HHCTPYKIIMEH IIO DKCIUIyaTalyl paguoMeTpa, HampuMep
YM®D-2000;

— BpeMs UIBMEPEHHUS ¥ KOJIMYECTBO HAKOIUIEHHEBIX MMITYJIbCOB (V)
3aHOCST B pabOYUN XYpHAI;

— BBEIYUCIBIOT (POHOBYIO CKOPOCTB CHeTa IMITYJTBCOB £, 110 popMyXIe:

N,
Ny, = —> WMI/MHH, TAC (7)

Ly

N, — KONMNYEeCTBO HAaKOIUIEHHBIX UMITYTHCOB TIPU U3MEPECHUM
¢oHa, ¥MII;
!, — Bpems u3MepeHusa (oHa, MUH;

— B CIIy4ae, €ClIU 1, NIPEBHILIAcT POHOBOE 3HAYEHHUE B OeTa- M/UH
albda-KaHame, npoaom Je3aKkTuBanvio apadana paguoMeTpa dTH-
JIOBBIM CITYPTOM;

— YCTAHABJIUBAXOT B DapadaH paIuoMETpa KOHTPOJILHBIA HUCTOY-
HUK ¥ BREITTOJTHAIOT U3MepeHue B Teuenne 10 My,

— BpCMsA U3MEPEHUA [ , MUH, H KOJIMYCCTBO HAKOIUICHHBIX VM-~
NyJbcoB NNV, MMII, 3aHOCAT B paboumit XXypHat;

— BBIMUCHAIOT CKOPOCTDh CYETA VMITYJILCOB OT KOHTPONBHOIO HC-
TOYHMKA II0 albha- u/viu GeTa-Kagainy n_ 1o hopmyie:

n, = ]:["“ VIMII/MMH, TI€ (8)

KU

N_, — KOJIVMYECTBO HAKOIUIEHHBIX UMITYJIHCOB IPY U3MEPEHUM
KOHTPOJIBHOIO MCTOYHUKA, UMII;
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f — BpeMs U3MepPEHHS KOHTPOJIBHOTO NCTOYHNKA, MUH;

R

— CKOPOCTB CUETA MMILYJILCOB OT KOHTPOJIFHOTO MCTOYHMKA He NOJI-
XHA OTJIMYATHCS OT 3HAYCHUSNA, YKA3aHHOI'O B CBUAETEIBCTBE O ITOBEPKE,
Oostee 9eM Ha 5 %. B TOM ciydae, eCITM 3TO YCIOBUE HE BHIITOIHSACTCS, BB~
SICHSTOT NPUYMHEBI, KOTOPHIC MOIVIM IIPMBECTH K M3MEHEHWIO UyBCTBH-
TEJILHOCTH paguaoMeTpa. B ciiyyae HeoOXOIMMOCTH IIPOBOMAST PEMOHT,
Hatagky nmpubopa. Ilociie peMoHTa MPOBOAAT NMOBEPKY IIpudopa.

13.2. Onpedeaenue yoeavHoli cymmaproli aKkmuerocmu
arbpa- u bema-uziyHarowux paouoHyKauooe

13.2,1. Onpenensior Ko3phuMeHT CBA3KM paquoMeTpa Ui anbda-
1 OeTa-n3aydeHusa 00pa3noB CpaBHEHMsI, N3TOTOBJICHHBIX HA OCHOBE
26Ra (ambga~-xaHan) n “K (Gera-KaHain) B COOTBETCTEUM C IPWIOX. 5.

13.2.2. BEIMUMICISIIOT CKOPOCTDh CHEeTa UMIIYJILCOB OT CYETHOIO 00-
pasua #_ 110 6era- 1 ansa-KaHary no hopmye:

NeB)
no®) = e ynvin/muH, e 9)
tm

N () — KOMMYECTBO HAKOIUICHHBIX UMITYJILCOB IIPHU U3MEPECHUH
CYESTHOrO 00pasLa, MII;
{ — BpeMs U3MECPECHUSI CIETHOTO 00Opa3sia, MUH.

€0

13.2.3. OnpenendaoT yoeJabHyld CYMMAapHYIO aKTUBHOCTH ajlib(a-
H3IYYAOIIMX PAIUOHYKITUIOB Ay B BOIE IO (hOpMYJIC:

o
=_’£¢_a;Kg'M
m

As, Bx/xT, roe (10)

9 4
o

— CKOPOCTH CUEeTa HMITYIBCOB OT 00pa3lia 3a BEYETOM
doHa 1o anpda-KaHaIy, UMIT/MUH,
Ky — xo3hdunveHT cBA3U I atbda-uiiydyeHns odpasia,
(bx/mr)/(amI/MUH);
M — Macca BHAESJISHHOTO 0CaaKa, MrT,
m — Macca IpoOBsl BOIBI, KT.

(]

13.2.4. OnipeneasiioT CYMMapHYIO YASJbHYIO aKTUBHOCTE O€Ta~U3~
JIy4alOIIUX PaaIOHYKIINIOB Axg B Bofie Ti0 (hopMyJie:
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Ky M

n® — cKOPOCTH CYETa MMITYIIHCOB OT 06pa3lia 3a BHYETOM

¢dona 1o HeTa-KaHamy, UM/ MUH;
Kg — xoahPuuueHT CBA3M [u1d GeTa-U3Tyde IS,
Bx/(umir/muH);
M — macca BLIIEJIEHHOTO 0CaAKa, MT
m - Macca IIpoOK BOMRI, KT
P — MAacca alluKBOTH! BRIOSJIEHHOTO 0CaaKa, MIepeHECCHHAast
Ha MOIJIOXKY, MT.

13.3. Onpedesenue ydeavnoti akmusnocmu “Ac (*’Ra)

13.3.1. Ilocne BeIYMCISHUSI CKOPOCTH CUETa MMITYIBCOB OT CYETHO-
ro obpasua La,0, (**Ac) no 6eTa-KaHany ONpeAcsioT yICABHYIO aKTHB~
HOCTh *#Ac (**Ra) B 1pobe BoARI 110 GopMyJie:

=y i K“"‘“z’f — Bx/xT, r):l;e(12)
Ac—228 (1 e Ac-l..ﬂl) m - p p]

A.4c-:zzs — ARa—-zzs

N — CKOpPOCTh CYETA MMITYJILCOB OT CICTHOI'O 0Opasiia 3a BhI-
YeTOM (POHA, HMIT/MUH;
K4c—228 — xosdpdmmment cBg3u Wit *Ac, bx/(umn/MuH), orpe-
NEEHHBIN COTMTACHO NPHIOXK. 5;
Ade—208 — UOCTOSHHAS paciiana Ac;
t — BpeM, rmpolreaee OT MOMEHTA OCAKIEHMS THIAPOOKH -
cH JiaHTaHa (oTacneHue 2*Ac ot *Ra) no MOMEHTa Hada-
Jla U3MEPEHUSA CKOPOCTH CYeTa, 4,
!, — BpeMs HAKOIUIeHUS Ac B pacTBOpeE *#Ra, U (IIpHU yCIIO-
BUM 7, < 40 4);
m — Mmacca IpoOBl BOIkI, KT;
p — XUMHYECKMM BBIXOJ IAHTAHA;

p, — XHMWUYECKHUH BBIXOJ OapHsl.

BesamHe! nonpasok Ha paciiax Ac (T1/, = 6,13 1) B 3aBucHMOC-

TH OT BpEMCHM NNpHUBEIEHK] B TA0MN. 2.
Tabauya 2

Ioipaska Ha pacuang ’Ac (6—A«-ust ) B 3aBHCHMOCTH OT BpeMeHH
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IIpodosscenue mabn. 2

0,79

0,76
0,71
0,67
0,64

T | o

b
Wy

0,57
0,50

||

13.4. Onpedeaenue ydeavnoi axmusnocrnu “’Ra u “*Ra

M3soronsl ?Ra u 2*Ra nMeoT cpaBHUTEAbHO OOIbIINE paguoak-
TABHBIC IETIOYKM pacriajia, B pe3yiabTaTe 9ero 1ocjic COBMECTHOTO BhI-
OEIEHUSI 3THX W30TOIIOB B IIOJYYEHHBIX Ipernaparax cynangara Oa-
pusi(paausi) IPOUCXOTUT W3MEHEHWE aKTHMBHOCTH, KOTOPOE IOJDKHO
0053aTCIIBbHO YINTHIBATHCSA JISL KOPPEKTHOTO OIpeaeIeHsI aKTUBHOC-
TH M30TOIIOB paausi. Ank(ha-aKTMBHOCTE 2*Ra B BRIJICICHHOM 0o0pa3ue
BO3PaCTACT 3a CYET HAKOINIEHUA B HEM KOPOTKOXWBYIIMX IPOAYKTOB
paciiaga paguoHykiaunaa (**Rn u #Po). MaxcuMyM akKTUBHOCTH, B 3,2
pasa IPeBHINAIONINI NCXOMHYIO BeJIMIMHY, JocTATaeTca yepes 15 4. 3a-
TEeM MPOUCXOANT ee crian ¢ T/, = 3,6 AHA (Tadim. 3).

Tabauua 3
[Tonpaska aa pacuay ““Ra (e Az-—z4! ) B 3aBUCHMOCTH OT BpeMeHH

Bpemst pacriana **Ra, cyrxu () e—Are24't

0,83
0,68
0,62
0,57
0,49
0,47
0,41
0,39

|\
N

375

4,75

Jutt.
i,

P
Y

0,12

L
N
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Hapacranue ampda-akTHBHOCTH #Ra B TedeHUe TEPBOro MecAla
OIIPEACIIAETCA HAKOIUIEHUEM 2 Rn M ero KOpOTKOXVBYIIMX IIPOJAYKTOB
pacrnana, XoTopelie CpaBHUTENbHO OBICTPO NIPHUXOAST C HUM B paBHOBE~
cve. AKTUBHOCTE 'Po BeoiegcTBUe GOJBIIOrO Iepyiofa Ioypacnana
ero tpeamecrseHHuKa 2*Pb (T /5 = 22,3 rofa) Bo3pacTaeT B IICPBHIC TPU
MecsIIa MeAJICHHO U, TaK KaK OHA Ha TPU NOPpAIKa MEHBIIE O0LICH anb-
(dha-aKTUBHOCTH, €6 MOXHO HE YYUTBIBATH. *°Po IIPUXOIUT B paBHOBE-
cue ¢ ?*Ra Gonee yem depes S ner [3].

B Teuenvie nepBoro Mecqana X ucnycxkaeMoi 2%Ra ansa-gacTuiie
HOOaBJIAIOTCA elic TpH anb(da-JacTHIEI, MCIIycKaeMele *?Rn, *Po u
24Po, Benencrsyie 3TOro B 3TOT NEPHOA M3MCHEHME alb(ha-aKTUBHOCTH
26Ra MOXHO ormicaTh GopMYIOM:

A,[4y=1+3-(1-e™"), rxe (13)

A; — aKTMBHOCTH *Ra B MOMEHT BPEMEHH £ ITOCHE OTACIIEHUA
ero OT JIpOXYKTOB pacriana, bx/kr;

Ap — aKTUBHOCTH #Ra B MOMEHT €ro BuIeNeHUS, Korga £ = (),
bx/xT;

! — BpeMS OT MOMCHTA OTACHCHUA 2*Ra OT MpoayKIoB €ro
pacrazia 1o ¥3MepeHUsI aKTUBHOCTY CUeTHOro obpa3siia,
CYTKH;

A — IIOCTOSIHHaA pacriafa ?’Rn.

COOTBETCTBYIOIINE BEJIMYMHBI, XAPAKTCPU3YIONINC H3MCHCHUC
anb(a-aKTUBHOCTY **Ra B TeweHMe IIEPBOI0 MeCA1A HOCJIE BRIICICHUS

PagMOHYKIHMNA, TIpEACTaBJACHEI B T2011. 4.

Tabnuua 4
Vsmenenne anbdha-aKTHBHOCTHA - Ra B mepBhiii Mecsan

nocJie Bhyie/IeHAA paquoByKmana A, /A, =y

v b1 14 1 376
6 I 298 & 21 | 393
7 v 335 |22 1 395 @
8 1 328 | 28 | 398

)
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H1s1 onipeaesieHHsA aKTUBHOCTH 26Ra cueTHRIM 06pasel] 10CTaTOYHO
M3MEPUTDH Yepe3d 4 4, 1 depe3 1, 2 ¥ 3 CyTOK Iocie oTaeleHnd 22Rn n
CPABHUTE IIOJIYICHHBIE BEJIMYMHEI C PE3yIbTaTaMM, pACCYMTAHHBLIMU IO
chopmyne (13).

Copnazcsve (B mpenenax IOTPEIHOCTH W3MEPEHMSA) BEIWIMH
CBUACTEIBCTBYET O HAIMYMK B 00paslle INpPeUMYINECTBEHHO “*Ra u
IPAKTHYCCKOM OTCYTCTBUM **Ra, YTO IMO3BOJSICT OIPCACIUTL aKTHB-
HOCTh **Ra B nepmon oT 4 u 10 2—3 CyTOK Iocjae oTaenacHmI 2Ra o
22Rn. B 3ToM ciiydae BEIMHCISIIOT CKOPOCTh CYETa MMITYJILCOB OT CUET-
Horo obpasna (BaSO,) no ansga-xkaHany yepes 4 9 11ocjie IpoKaiiBa-
HYIS, a TAKoKe uepes 1, 2 1 3 cyTok. JUIst CKOPOCTH CYETA UMITYJILCOB, 10~
JIY9eHHOH depe3 1, 2 U 3 CYTOK 110CIe IIPOKAJIMBaHMS (T, €. IIOCIIe OTAe-
JeHns 2Ra oT 22Rn), BHOCSIT COOTBETCTBYIOIIME YIOIIPAaBKY 13 Ta0n.4,

OepyT CPEMHIOI M3 BCEX BPEMCHHBIX TOYEK BEJIMYWHY M ONIPEOSIITIOT
VIIeIbHYIO AKTUBHOCTS 2Ra o popmyne:

Apnrs = ——-—-—-—-————P Rl KR""Zgﬁ bx/xrt, tne (14)

P - Macca cueTHoro o06pa3ia, Mr;

ni{ — CPEIHSISI CKOPOCTH CYETAa MMITYABCOB OT CYETHOI'O 00-
pasua yepe3 4 4, a Takke (C y4eToOM IOoNpaBoK U3 Tabin-
116 yepes 1, 2 1 3 cyToK 1ocie npoxanusanus BaSO,
(**Ra), umi1/MuH;

Kp,—27¢ — xoadpduumenTt ¢BA3m miuss *Ra, (bx/mr)/(mMo/MuB)

OIPEACIICHHBINA COIIACHO TIPWIOX. J;

m — macca Ipoodrl BOJALI, KT;

P — XMMMYCCKUH BBIXOJ Oapus.

Eciu BesumHbBI, TOJIYICHHBIE MIPY U3MEPEHUU aKTUBHOCTH CUET-
Horo oOpa3siia uepes 1, 2 ¥ 3 cyTox nocie oTaeacHus 2Ra ot 2Rn, He co-
BIIANAIOT ¢ PACCYMTAHHBIMU 110 popmyie (13) BenmumymHaM#H, 3To O3HaYa-
€T, YTO B IIpobe moMuMo 2*Ra, B COU3MEPUMBIX ¢ HUM KOJTUYECTBAX, ITPH-
cyTcTBYeT **Ra. B aToM ciydae 1ig vieHTU DKM 2 Ra 1 2Ra Heo6x0-
MO JONOJHUTENBHOE U3MEPEHUC AJIb(Pa-aKTUBHOCTH CYETHOI'O 006pas3-
112 Yepes MPOMEXYTOK BpeMeHH (1), IOCTATOYHEIN ISt paciiang HaXxozsl-
nierocs B npenapatre 2*Ra. I10CKONMBKY NEpHoOA IoIypacnaga 2*Ra paseH
3,64 cyTOK, DOTIONTHUTENbHOE HM3MepeHMe anb(a-aKTHBHOCTA MOXHO
HIpOBOAWTL, HauMHag ¢ 11 cyrox mocine nepsoro maMepeHmst. K aTomy
BpeMEHH Ra TpaxXTUYECKN pacrnagacTcsl, a HApaCTaHWE aKTWBHOCTH
26Ra YIUTHIBAIOT, UCIIONL3Ys bopMyiy (13).

YeasHyo akTHBHOCTE 2Ra ¥ Ra BRMUCAAIOT COOTBETCTBCHHO
110 hOpMYIIaM:
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P-n,-K,
Apyg = -——f;;nj““p——m Bx/KT (15)

n
P- (n'l "'" “iz“) ) KR;;—ZZ:I
ARa-—-224 = 3. g Mt > bx/xr, rae  (16)

P — macca cueTHOro o6pasiia, Mr;
n, — CKOpPOCTh CYETA HMITYJBCOB OT CYETHOro oOpasia (3a
BRIYETOM CXOPOCTU cyeTa (poHA) depes t CYyTOK IIOCIIE
YIEPBOTO U3MEPCHMSI, UMIT/MUH;
Kpy-26 — KoadpduiuenTsr cBa3m mig #Ra n *Ra, bx/mr)/
U Kp;—224  (MMII/MUR) ONIpenesicHHBIE COITTACHO MPHIIOXK. J;
vy — KO3(hPUIMEHT, YINTHIBAIOMMI PETVMCTPALIAIO DaXuo-
METPOM aIb(ha-9acTHI, UCTTYCKAEMBIX JOYCPHUMU TIPO-
OYKTaMH pacliaga 2¢Ra dyepes f CYTOK I10CJIE [IEPBOro 13-
MepeHus (T1adu. 4);
m ~ Macca IpoObl BOARL, KT;
p — XUMWYECKMH BEIXOX DapHs;
| — CKOpPOCTH CYETa MMIMYJBLCOB OT CYeTHOro obpasua (3a
BBIYETOM CKOPOCTU cyeTa poHa) yepes 4 4 1ociie Mpoxa-
nvsanug BaSO, (2*Ra) , umm/MuH;
3 — Ko3(ppUIMEeHT, YIUTHIBAIOIUA PETUCTpAlIO paxuo-
METpOM aNb(Pa-yacTuil, MCIIyCKaeMBIX JOUSPHUMMU TIpO-
IyKTaMH pacnaga *Ra;
A Ra—224 — ITOCTOSTHHAS pacllaga udRa;
! — BpeMsl, TIpolIchlree OT MOMEHTA OThcIcHuA *Ra or
**Th (ocaxnenue Ba(Ra)S0,) no MOMEHTA IIEPBOTO U3~
MepeHUs CKOPOCTH cYeTa CUeTHOTO 00pa3lia, CYTKH.

13.5. Onpedeaenue yoeavnoii axmuenocmu **Po, *’Bi (" Ph)

Ilocie snexrpomurmgeckoro ocaxaesus 2'Po w Bi Ha Hukene-
BBLIM IYCK OTIPEACINIAIOT CKOPOCTE CYSTA ITOJIYIEHHOI'o 00pa3na 110 ajib-
¢da- n 6cra-kaHany. FI3MepeHUe akTUBHOCTH TIperapaTa BRIIOTHAIOT He
paHee, seM uyepe3 10— 12 4 nocrie 31eKTPOXMMHYCCKOTO BEICTICHHA pa-
JHROHYKIIUOOB, TIOCKONBKY KpoMe "Po 11 *“Bi riperrapaT MOXET COICP-
KaTh KOPOTKOXMBYIIHE aNb(a-akTuBHEIE (*¢Po, 24Po, 2P0, 22Po, 5Po,
*'Po, ?Bi) u Oera-akTuBHBIE (*“Bi, *2Bi) panuoHyknmuasl. Beiepxka
[Iperaparta Mnepex ero usMepeHuneM B TeycHue 10—12 4 npusomur X
pacriajgy 3TUX KOPOTKOXWBYIIUX palHMOHYKIMIOB, T. €. YCTPAHAET WX
MEMIAIOIIEE BIUSAHIC.
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YIemsHy10 aKTUBHOCTE 2°Po B Ipo6e BOARI OnpeaeisiioT 1o opMysie:

A =" Krean
Po~210
m- P
n — CKOPOCTH CYETa UMITYJILCOB OT CUSTHOIO 00pasiia 3a BhI~
geToM (OHA ITO anb(ha-KaHATy, UMIT/MVH;

Kps210 — Xo3pdunuenr cesasnm s 2°Po, bx/(uMr/MuH), mmoxy-
YCHHEIA IIPU UCIIONB30BAHMM KOHTPOJBLHOIO oOpasiia
CpaBHCHUS;

m — Macca npoOrI BOJLI, KT,
p — XMMWYECKWIA BEIXOn *'Po.

bx/xr, rae (17)

YaenabHylo aKTUBHOCTE 29Bi B BoJie, KOTOPYIO IIPMHUMAIOT PaBHOM
VACABHOW axTUBHOCTH *°Pb, onpenesnoT no popMyiie:

* K,
Ay 010 = Ap 10 =-—-———-—-—-—m n]p ;_{li:_‘_"w_f bx/xr, roe (18)
» lh -

H, — CKOPOCTE CHeTa UMITYJIbCOB OT CHETHOI'O 00pa3iia 3a BhI-
yeToM (poHa no Gera-KaHany, IMII/MUH;

Kpi 210 — xosbhduumenT cBsa3u g #°Bi, bx/(vuMn/MuH), moiy-
YEeHHBLIA 1IPU MUCIIONL3OBAHVH KOHTPOJIBLHOrO oO6pasna
CPaBHCHMIA;

m — Macca IIPOOkI BOJILI, KT
p, — XMMIECKHM# BbIXOA #°Bi;

{ — BpEMA OT DNEKTPOXUMHUYESCKOTO BrIAcACHMSI *°Bi no n3-
MECPEHMS €r0 aKTUBHOCTH, YACH!;
Api—210 — TOCTOSIHHAM paciana *°Bi.

Iipameqanns.

1. XuMuueckue seixonnt "Po v “Bi GbutM onpenencHbl SKCNEPUMEHTAILHO NPU
pa3paboTke METOAMKY € UCTIONB30BAHKEM COOTBETCTBYIOIMX CTAHAAPTHLIX PACTBOPOB:

Proann = 02) Pl =0,85. —_
2. TTonipanxy wa pacniag -~ Bi (T,,=~120 1) mpeacrasneHsl B Tabi1. J.

Tabauya 5
ITonpaeka Ha pacnan ’ "Bi (e *s—ct ) B 33aBHCEMOCTH OT BpeMeHH

Bpewmst pacnaza “°Bi, uach (1)
16 1 091
2 1 o8
% o8
4 | o080
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13.6. Onpedeaenue yoeavnoi axmuenocmu = U

I1ocne BrigeleHNst HaKOIMMBIIEIocs U3 ypaHa-238 24Th m naMepe-
HMS CKOPOCTH cueTa obpasna Ha YM®P-2000 o Oeta-xagany yaeIbHYIO
aKTUBHOCTD U B BoJe ONNpeAesdIOT Mo hopMyJie:

Ay 3y = Apy_g3g =

n — CKOpOCTh CUSTa UMIIYIBCOB OT CYCTHOTI'O 00pa3ila 3a BhI-
geToM POHa 110 OeTa-Kanauy, UMII/MUH;
K73-234 — X0o3pduimeHT cBsasy A *Th, bx/(nMii/MuH), onpe-
HEJICHHBIN COTMIACHO HPHIIOXK. J;
ATh—234 — TIOCTOSTHHasI pacnazna »Th;
t — BpeMd HakoruteHMs 24Th B pacTtBope 28U, CYyTKH;
M — Macca IpoOkl BOIBY, KI';
p; — XUMWYCCKUM BHIXOJ UTTPUA (*¥Th);
p, — XMMUYeCKUH Bhxox *¢U.

n-Kop i

—t . bk/Kr, THE (19)
(1=-e™™=")-m-p,-p,

Ipameuanne. XuMuueckuil Bbixod U 6bLT ONpencieH 3KCIEPUMEHTAILHO IIPU
pa3paboTke METOAMKY C UCTIONL3OBAHUEM CTAHAAPTHOrO pacTBopa = U: P, i = 0,65.

13.7. Onpedeaernue yoeavnou cymma HOU aKmuenocmu
uzomonog mopua (- Ih, ~'Th, “°Th)

BEIUMCHSTIOT CKOPOCTH cUETa MMITYJILCOB OT CUYETHOro obpasna (B
TOHKOM CJI0€) 110 anbda-KaHaIy M OIPEIACIIIOT CYMMAPHYIO YACIBHYIO
aKTUBHOCTE U30TOIIOB TOPUS B ITpoOe BOOB! IO (hopMyJic:

n-K
Ay, = ——=% Bx/xr, rae (20)

n — CKOPOCTB CUETa UMITYJILCOB OT CYETHOrO 00pasiia 3a BhI-
qeToM (POHA, UMII/MUH;
Ks1y, — xoathdaimeHT C¢BS3M [UIS CYMMEBI HM30TOIIOB TODMS,
bx/(umn/Mun);
m — Macca Ipooknl, KT;
p — XUMWYECKVW BHIXOJX PaJMOHYKIUIOB.

IIptivesanne. Xumnueckuit BHIXOL CYMMBI altb(ha-H3NyualolKuxX U30TOTIOB TOPHS
OTIPCHENSTIOT W3MEPUB CKOPOCTS cYeTa obpasiia (“'Th) wa YM®-2000 rio Gera-xanany.

13.8. Onpedeaenue ydeavnoii axmusnocmu ~’Sr

Ilocne BEMMCIEHNS CKOPOCTH CUETa UMITYJIBCOB OT CUETHOIO 00-
pasua Y,0, (*Y) no 6era-KaHany OIPEAC/IAIOT YICIbHYI0O aKTUBHOCTD
WY (*Sr) B npo0e BOOEI 110 popMyJie:
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n-Ky g

A — e
Y-850 Sr—-80 —3, of
e "N .m. P

bk/xr, raoe (21)

n — CKOPOCTbH CYETA MMILY/IHCOB OT CYETHOTO 00pasiia 3a BbI-
yeTOM (POHA, UMII/ MV,

Ky 90 — K03QDMIMEeHT CBA3H MEXIY aKTUBHOCTRIO ®Y M CKO-
POCTBRIO CUETA MMIIYJILCOB OT CYETHOIro o0pa3na,
bx/(nMmir/MuH), onipeneeHHAII COIVIACHO NPAIOXK. 5:

Ay—_gp — TIOCTOSHHAas pacriaja *y,

! —~ Bpemd, IMpolIeanIec OT MOMEHTAa OTOCICHUA *Y oT *Sr
0 BPEMECHHU M3MEPCHUSI aKTUBHOCTH 00pasla, u;
m — Macca MpOoORI BOALI, KI';
0 — XHMHYCCKHH BbIXOX ™Y,

BenmauHE! onpaBok Ha pacnan ¥Y (T, = 64,1 9) B 3aBHCHMOCTH
OT BpEMEeHM IpUBEACHEI B Ta0JI. 6.

Tabauua 6
[onpaska ma pacuax 'Y (¢~*r-»' ) B 3aBHCAMOCTH OT BpeMeRH

g‘;m pacrazna
, 9ackhl (7)
45

—)

o
o
b
~d
[\

1

>
L
3
:

Bgc‘:{m{ pacnana o

, JACH!
2

B

0,98 0,62
0,58
0,50
0,47
0,35
0,27

0,31

n
o

0,83
0,80
0,76
0,72
0,68

JJ1st IpoBRepKHM pagOXUMHUIECK O YMCTOTRI BBIACICHHOTO *Y cYeT-
HeI 0bpasel] H3MEPSIOT LOIOIHUTEIIBHO Yepe3 IepHoJIbl BPpEMEHU,
paBHEIC 1-—2 IepyogaM mmosrypacnana pagrmoHykimaa. CKopocTh CIeTa,
OTHECEHHAaA K BeJMUMHE IONPABKY Ha pacral B 3aBUCHMOCTH OT BpE-
MCHM, IIPOLICANIETO IIOCHe OTACIHICHMA ¥Y oT *St, NOJDKHA COBIIANATE B
npenenax OMMOKM N3MEPEHMSI CO CKOPOCTHIO CHEeTa IEpPBOre U3Mepe-
HUs.

W 1D
o jn

20

R

—
-t

13.9. Onpedeaenue yoeavroii axmuenocmu ' Cs

Ilocite BRUCEHUSI CKOPOCTH CYETa HMITYALCOB OT CUETHOTO 06-
pasna (Cs,Sb,l)) o 6era~-xaHay OIpEeneIsIoT YAEITbHYIO aKTUBHOCTD
37Cs B IpoOe BOIEI 110 HOPMYIIC:
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K
A, ., =20 B e (22)

n — CKOpPOCTDb CUETa UMIIYILCOB OT CYSTHOIO 00pa3iia 32 BRI~
geToM (POHA, MMIT/MUH;

K137 — K02(pQUIUEHT CBA3M MEXAY aKTUBHOCTBIO “YCs ¥ CKO-
pPOCTBIO CuY€Ta UMIYIBCOB OT CYETHOTO 00pa3sua,
bx/(uMn/MuH), ONIpEeOeICHHLINA COTJIACHO IIPWIOX. 5;

m — Macca IpoOkl BOOBI, KT;
p — XUMHIYCCKUH BeIXOL ¥Cs.

13.10. Onpedeaenue yoeavnoii akmusnocmu “K

CueTHbIZ 00pa3ell MOMEIAIOT B ASpXaTe) b 00pa3loB ank(pa-6eTa
pagyoMeTpa Ha NOCAZ0YHOe MECTO A UIMEPCHHUS IIpo0 Ha TOJICTHIX
IIOUTOXKAX M 3aKPBIBAIOT CBEPXY ATIOMUHMEBOU (onprol ToamuMHON
81 Mr/cM?, MOCKOJNBKY MaKCUMaJIbHAasl SHEPTUs OeTa-U3MydeHUst IIpy-
POIHLIX PANHOHYKIVIOB psaoB U 1 2?Th 3HaYUTEIILHO HIDKE, YEM Y
“K, 3a MOTJIOINAINUM 3KPAaHOM W3 AIOMUHMA TOJIUHON 81 Mr/cm?,
COOTBETCTBYIOILMM CJIOKO IIOJIOBUHHOTO OCHabnecHus misi 6eTa-nyye-
Hus “K, peructpupyerca TonpKo 6eta-usiydeHue K, ociadieHHoe B
2 paza. bera-manyuenue Y OTCYTCTBYET, T. K. OH paTHOXVUMMYECKY Viia-
JICH U3 AJINKBOTHI Ha MPEeABIYIHEM DTalle aHau3a.

Ilocne BEIMUCHEHUSI CKOPOCTH CUETA UMITYIILCOB OT CUYETHOI'O 00-
pasia, 3aKphITOro ATIOMUHUEBOK GoJIBroi TomuuHoi 8 1 Mr/cM?, orpe-
NEeJISTIOT YAEBHYIO aKTUBHOCTD “K B 1poGe BoAkI IO popMyIic:

A gy = 2nByw M bk/xT, roe (23)
m-p
M — CKOPOCTH CUETa VIMIIVJILCOB OT CUETHOIO OoOpasiia, 3a-
KPHITOTO  a/IOMUHMEBOM  donproit  (TOAIIMHOMN
81 mMr/cm?) 3a BerueTOM HOHA, UMIT/MHUH;
Kr_40 — KO3DpUUMEHT CBA3M MEXIY aKTHUBHOCTBIO “K # ckxo-
POCTHIO CUeTa MMIVALBCOB OT CYETHOTO 00pasiia,

bx/(vimn/MuH), onpeieIeHHBINA COMTACHO TIPWIOXK. 5:
M — macca BBUISIEHHOTO ocafKa, Mr,

m — Macca IpoORl BOIBI, KT
p — Macca aJIMKBOTLL BRIACACHHOIO 0CafgKa, IEpeHeCeHHOM
Ha ITOJUTOXKY, MT.,

13.11. O6pabomxa peiyabmamoe uzmepenui

13.11.1. Ilpy nonHOM paguoHYKINIHOM aHAJIH3E CJICAYET BRIIOI-
HATH OLIEHKY COOTBETCTBUSA VACIILHOU CYMMapHOU ank@da-aKTHBHOCTH
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¥ CYMMBI aKTUBHOCTEH panrnoHykmmuos (MY 2.6.1.1981—05) no xpnu-
TEPHIO:

A —Y K, -4 <02 Br/xr , e (24)

Ay — yOeIbHas cyMMapHad ath(da-aKTUBHOCTh, BX/KT;

K; — x03QdUIHUEHTHI, XapaKTepU3yIONIMEe HECOOTBCICTBHE
SHEPIETHYECKUX CIIEKTPOB CTAHAPTOB CPaBHEHMSI U pe-
ATLHOY 1IpoOkI (Tabn. 7);

0,2 — smoupuyecKuii Ko3(pPUIHEHT, VIUTBHIBAIOUNNA IIpH-
CYTCTBME B IIpoOe BOAKL APYIUX alba-uITydaloniux pa-
JTMOHYKJIUJIOB HA YPOBHE He 0oJ1ee 5 % oT 3HaueHus Y B;,
OTIPEACICHNE KOTOPHIX B TIPOLIECCE aHAIN3a HE IIPOBO-
mwim (Hanpumep, 24U, ¥7Th, 2°Th, 2Th).

Tabauua 7
3aavenns xo3gpumenra K; mpn ncro/mb30B200M

cranaapra cpasaenas ¢ E, = 5,15 M>B n amxnnM yposaeM
JACKPHMAHAIAH o-pajromeTpa = 3 MoaB

Ambtha-manydaonmii | DHeprus ajibpa-uIydeHnd, 3HadYeHue
pPaTOHYKIIV KosdpdunuerTa K

S

0

4195

85
4770; 4780

5155 + 5168; 5305 | 1,00

“*Th; * Am; *Pu 5420; 5486; 5500 1,10

5680 15

0,65
0,85

[ ]

3] &

®

=

&

&
&

X

, 210

”

3

&
&
n
O

S

H

13.11.2. Ecimu ycnoBue (24) BBINIOJHCHO, TO CUWTACTCH, YTO BCC
OCHOBHBIC aTb(ha-U3IydaloIKe PAXVOHYKIUIBI, COIEPKAIIHECS B IIPO-
Oe, onpexescHRI, U JaJkHEeHIIYE UCCIICIOBaHUS BOALI HE TPEOYIOTCH.

13.11.3. Pe3ynpTaTsl onpeneaeHns yAeIbHON aKTUBHOCTH (Kax U
VACIBHONA CyMMapHO¥# aKTWBHOCTY) PaIMOHYKIMIAOB B IIpOo0OE BOMKI
[IPEACTARIAIOT B (popMe:

A=A4,6 +AA_  Bx/xr, roe (25)

A,y — PE3VIILTAT USMEPCHUA;
AAys, — 20CONMIOTHAs MOIPCINHOCTh H3MEPEHHS, YMCICHHOC
3HaYCHUE KOTOPO# pacCYMTRIBAIOT 110 hopMyIie:
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Ad_ = O Ao Bjr (26)
100

JHaYCHUE O IPUHUMAIOT JIN6o 1o Tabiu. 1, 1ubo paccaUTHBAIOT,
YIUTEIBAs IOTPEIIHOCTH, BOSHUKAIONIHNE Ha BCEX CTAIUAX PATUOXUMHU -
YeCcKOro aHam3a, CHuCcTeMaTAYeCKIe IIOTPEITHOCTY CKIANbIBAIOTCS N3
OTHOCUTEILHON ITOTPELIIHOCTH:

— OIIPENE/ICHHUs] XMUMUYECKOTO BEIXOJA Oy, B ciydae BrimeneHus
M30TOoIa 03 HOCUTEIIS BKIIOYACTCH OTHOCUTEABLHASA ITOTPENIHOCTD BEI~-
XO[a U30TOoNIa, HAUNSHHAA B IIPEABAPUTEIILHEIX IKCIICPUMEHTAX,

— I'PagyUpoOBKY npubopa, Oy, CYMMUPYIOUIECHCS M3 IACIIOpPTHOH
MMOTPEUIHOCTH OIIpEOCNIEHUA aKTUBHOCTH 3TANOHA, ITOTPEITHOCTH IIPHU
OTOOpPE AJTMKBOTHOM 9acTH pacTBOpa W YOTPEHIHOCTH U3MEPEHUA aK-
TUBHOCTH 3TAJIOHHOTO pacTBOPA.

CpegHekBaIpaTHIecKylo MOrpelltHOCTh U3MEPECHUS ONpPeacHsioT

110 popMyJIe:

(27)

Ny — cxkopocTs cyeTa OT Ipenaparta 3a BRIUETOM (DOHa,
UM/ MUH;
N — cxopocTh c4YeTa OT mpemnapaTa ¢ GOHOM, MMIT/MUH;
{ — BpeMs U3MEPEHMS HpernapaTa ¢ POHOM, MMH;
Ng — cxopocTs cueTa oT GhoHa, UMIT/MUH;
!4 — BpeMs M3MepeHuMs HoHa, MUH.

CpenHekBaapaTUdecKas ITOTpeIHOCTh 3aBUCHUT OT BpeMEHU U3MeE-
PECHMSI ¥ He JOJXHa npespnnarh 30 %.

OB1IyI0 NOrpeiHOCTD, Oy, aHATHW3a PACCYUTRHIBAIOT 110 hopMyIic:

Oy =4/0, +8,° +587 (28)

14. KoBTpoan kagecTsa pe3yJbTATOB A3MepeHnit
IPY peaM3aud METOXMKM B JabopaTopau

14.1. KOHTpOJIE Ka4eCTBa Pe3y/IbTaTOB M3MEPEHHIM IIpH peaym3a-
ITMY METOIYKH B JIaOOPpATOPUH TIpeycMaTpUBacT XOHTPOIb.

~— VICTIOJIHUTEJIEM IIPOLEAYPH BRITIOIHCHYS U3MEPCHHUN (Ha OCHO-
BE OLCHKM MOTPEITHOCTH IIPH peaTu3aluU OTACALHO B3ITOM KOHTPOIb-
HOM TIpOLEeaYDDbl);
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— CTaOMIBPHOCTH PE3YJILTATOB H3MCPEHUS (Ha OCHOBE OLICHKH 110~
IPEITHOCTY IIPY peaJI3ALMIM BCET0 aHAIM3a B COOTBETCTBHY CO CXEMOH,
IIPUBEISHHON’ B IPIWIOXK. 6).

14.2, AsIropyT™ KOHTPOJIS IIPOLIEAYPHl BHIIOJIHEHMS N3MepeHuM
C XCITOIL30BAHUEM 00PAa3IIOB A1 KOHTPOJIA (aTTeCTOBAHHBIX CMECEH).

14.2.1. KoHTpOIL MCTIOTHATENEM IIPOLEAYPHI BLITIOTHEHUA U3ME -
PCHUY IIPOBOAAT IIYTEM CPAaBHEHUS pe3yabTaTa OTACIBHO B3STON KOH-
TPOJILHOM 1poueaypsl (K,) ¢ HopMaTUBOM KOHTpOJI (K).

14.2.2. Pe3ynsTar XOHTPONMBHOM rpoueaypsl (K,) pacCUMTHIBAIOT

no hopMmyiie:
Ky =|Ky -K¢| , tne (29)

K, — pe3ynbTaT KOHTPOJILHOTO M3MECPEHUsI aKTHBHOCTH pa-

TVOHYKIIHAA B 00pasne I KOHTPOJISL,
K. — arrecroBaHHBOC 3HAYeHME 00pa3La JUIa KOHTPOJIA.

KagecTBO KOHTPOJBHO! IIPONE/IYPHI IPU3HAIOT YAOBJICTROPHUTEIID-

HBIM IIPpH BRMOJHCHMY yoimoBus: K < 9, 3HAUeHUS O MPUHHAMAIOT 10
Ta0J1. 1 B COOTBETCTBUM C ATTECTOBAHHBIM 3HAYCHIEM 00pa3Lia IIsI KOH-
TPOJIS.

IIpu HeBrITIONHEHUM YCa0BYH (29) sKcriepuMeHT roBTOpsiioT. [1pyn
IIOBTOPHOM HEBBINIOIHEHUH YCIOBHA (29) BBHIACHAIOT HPHYMHEI, IIPH-
BOJIAILNE K HEYIOBJICTBOPUTCIIBHEIM pE3yIbTATAM.

14.2.3. IlepnoguaHOCTE KOHTPOJISA UCIIOTHUTEICM IIPOLENYPHI BhI-
IIOTHEHUSI M3MEPEHMH, 2 TAKKE pcaliM3yEeMBIC IpOLEaYpPhl KOHTPOJIA
CTAaOMIBHOCTH PE3YJIBTATOB BBITIONHACMBIX M3MCPCHUM, pEINIaMEHTH-
PYIOT B PYKOBOJCTBE O KAYECTBY JIabOpaTOPHM.
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Ipunoncenue 1
(cnpasounoe)

Paasl pajaoakTMBHOrC pacuana

——

3497
B 2,45-10° ner
T "
1,18 muH
_— | " N
233U BUTh
4,5-10° net 8,0-10% ner |
A
A4
2]“6%% T
|- T 1,6-10¢
*4Th a
241
CYyT | "

2

3,82 cyT
s
{ ZIBPO |
| 3,05 mun |

/
* . 4 | {
A B *1%py ;
Zldpb 22’3 JIET ngb
26,8 My | | CTaOWIeH

Puc. 1. PanyoaxruBHbeia psin ypaHa-238
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| 228

1,913 ner

Puc. 2. PagyoakTiBusnit psur Topusi-232
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Ipunoncenue 2
(cnpasovxoe)

HnacTpyguus
o oTOOpY HPOO BOALI 3 PA3HEIX UCTOIHMKOB

1. OT60p npobd BOOBI AT AHAIK3a PagHUOJIOTHUCCKUX TIOKa3aTeNeH
CIERYST IPOVI3BOIMTE ¢ ydeToMm oo Tpebosanyii 'OCT P 51592—2000.

2. Inst oTOopa npod BOAM MCIIONE3VIOT EMKOCTH U3 ITOJIMMEPHEIX
MaTEpPUANIOB, KOTOPRIE HEIIOCPEACTBEHHO Nepell OTOOPOM IIpoOLI HEOD-
XOJJUMO HE MEHEE TPEX Pa3 OIOJIOCKATH BOAOYU M3 00CIeAyEMOTIO HCTOY -
HYKa.

3. Macca otonpaeMoi 1ipoOsI BOAB! JOTKHA COCTABJATh 1 XTI IIpH
aHAJIN3e CYMMAPHBIX rToKasarteiei, 10 kr — npu aHam3e paTuOHYKITUI -
HOTO COCTaBa U YIC/IHPHON aKTMBHOCTU IIPHUPOJHBIX PaIVOHYKINIOB B
BOJIE Y HE MEcHEE 4 KT NTpU aHAIN3E YASJIbHOM aKTUBHOCTH V(s 1 %St B
BOJ€ (4 XT Ha aBapHiiHO 3aTPA3HEHHBIX TeppUTOPHSIX U 20 KT U1t POHO~
BbIX 3HAUYCHMI).

4. TIpu ot6ope npod U3 neRcTByIONEl apTe3uaHCKON CKBAaXUHBI
YUY BOOOIIPOBOAA BOAY CIIMBAIOT HE MEHEE 5 MHUH, BO BCEX OCTAJIBHBIX
CilydasiX (BHOBb BBOOUMEIX, TTOCHE pPEMOHTA U Ip.) — B Te4eHNEe BpeMe-
HY, HECOOXOIUMOTO JUTA YCTAHOBIEHUST CTaOWIBHBIX XapaKTePUCTUK
BOUE!L. I1poOn BOABI U3 KOJOALIEB 1 OTKPLITHIX BOAXOEMOB OTOMPAIOT Tpa-
IVITMOHHEBIM LJIsT JAHHOIO HACEJIEHHOTO IYHKTA cIlocoboM. OTobpaH-
HYIO IIPOOY BRIACPKUBAIOT B EMKOCTH B TEYSHNE BPEMEHM, HEOOXOIM -
MOI'0 UIS OCAXOSHWS MEJIKOOUCIEPCHBIX YACTULl IIeCKa, IIOYBBI WIN
Una, KOTOPBIC MOTYT TIONACTE B IIpoly.

5. OTobpaHHyI0 Npoly NOOKMCIISIOT costHoM Kucoroli o pH = |
I ICKITIOYEHUA YIpoLiecca CopOLMY MUKPOKOINYECTB PaJUOHYKIIVIOB.

6. Kaxayio oTobparnyio npoby oeyaTsIBaloT, CHA0XAI0T STUKET-
KOV, HaKJICCHHOH Ha eMKOCTD ¢ I1poboil, 1 akToM oTdopa. B akre oTd0-
pa Mpobd HoXHa comepXarbcs Bes MHPOpMaUMs, HeobXomuMas I
WICHTU(DUKALUHY NCTOYHUKA BOOOCHAOXEHMWS, PeKOMEHIyeMasi WH-
(bopMaMs NNpUBEieHa B MIPUWIOXK. 3 K HACTOSATLIMM PEKOMEHAAIISIM,

7. IIpoOB! JOJOKHEI CBOEBPEMEHHO IIPOMTH NPOLIEAYDY NPOBOIIOM-
roToBK. Cpox XxpaHeHMS NOAKHUCICHHEBIX COJSTHOM KMCIOTOM Mpo0,
ITOMENIECHHBIX B EMKOCTHY M3 IOJIMMEPHOIo MaTepuaiia, He JOJDKEH 1ipe-
BBILIATE 14 nHel.
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Ipunoxncenue 3
(pexomendyemoe)

Nndgopmans
1A BHeCEHHS B aKT 0TOOPAa P00 BOBI

Ha xaxyio rnmpo6y BOABI ZOXEH OBITHL COCTABJIEH aKT oToopa. ITpu
OJHOBPEMEHHOM 0TOOpE HECKOJNBKMX Mpo0 TOIIYCKACTCSI CBEACHUS O
HUX TIPUBOIUTE B OTHOM aKTe.

B axTe otOopa npo6 BOALI JOXHA OBITH OTPAXEHA CIeNyIoIast MH-
dhopmManus.

1. HamMeHoBaHue ¥ 10pMIMIeCKXM afpec 3aKa3uuKa.

2. HamMeHOBaHvie ¥ afpec UCTOYHMKA BOXOCHAOXeHMS (apTe3m-
aHCKAas CKBAXHMHA, BOJOTIPOBO, NapTU OYTUIMPOBAHHOM BOJABI U T. JI.) C
yKa3aHNEM €ro OCHOBHBIX XapakKTepUCTUK (HallpuMep, Ipu otoope npob
OYTHIMPOBAHHOM BOABI CICAYET YKa3aTh Ne NapTHH ¥ JATy PO3JIUBa, BUL
Taphl ¥ ¢¢ 00BEM, IpH 0TOOPE MPoDd M3 apTE3UAHCKON CKBAXUHBI — No,
IyOMHY ¥ Ha¥MEHOBAHME OPTaHW3aIIMH BiaJc/Iblla CKBAXKHEL).

3. Hara u BpemMs orbopa npoOHsI.

4. Mecro orBopa IpoOHkl.

3. O0neM Kaxoi npoOkI.

6. ®.,HU.,0. u noxmmcs Iuil, NPOBOAUBIIMX 0TGOP IIPo0, C yKas3a-
HUEM MecTa pabOTHI M 3aHMMAaEeMOM JOJDKHOCTH.

7. OcHoOBaHHe I 0TOOPA IIpol (110 3aABKE 3aKa34HKa, I10 IIPCH-
IUCAHUI) OpraHos PocnoTpebuan3opa U T. 11.).

8. Llems oTtOopa rposd Boak! (OIpPEACHCHUE VACTLHON CYMMapHOH
anbda- m O0eTa-aKTUBHOCTH, OIIPCHCICHUEC YICIBHBIX AKTUBHOCTEH
TIPUAPOIHBIX PATMOHYKINIAOB U T, I1.).

9. XapaxTepHCTHKA YCIIOBUHA 0TOODa ITpo0.

IIpoOrI HOIXHBI OBITE OII€YATAHEI IIOCIIE X 0TO0pA, a TAKXKE IOCIE
VX KOHCEPBAllMM /Y1 KOHLICHTPUPOBAHUA IIepe]l OTIIPaBKOY Ha HMC-
CIEOBAHME,
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Hpunoxcenue 4
(cnpasovroe)

Lipurorosnenrie padbounx pacTBOPOB
n pacTBopoB Hocurenei. Iloaroroska HOHOOOMEHHDBIX CMOJI
K AHAJIM3Y, pereHepanys ¥ XpaseHde

Ilpuzomosaenue pabouux pacmeopos

1. Kucaombi:

— HCl—-0,5u;0,781; 1 H; 2H; 3H;, 8§ H;

— HNO, — 0,51; 7 1.

Jist IpuroTOBJICHUS paboyero pacTBopa KUCI0ThI KOHIIEHTPYIPO-
BAHHYIO KHCIIOTY pa30aBrisiioT TACTWLIMPOBAaHHON BOMOM A0 HYXHOM
KOHLICHTpalM¥. KOHIIEHTpaMIO ONpeAcisiioT, U3MEPUB COOTBETCTBY-
IOIIMM apeoMeTpOM e¢ VIESJIbHBIM Bec. 3aTeM, HCNONL3YysI GopMymy
(30), BRIYUCIISIIOT HOPMAJIBLHOCTE KHUCJIOTHI, JJIsT YETO TIPEABAPUTEIIHHO
OIIPEACIISIIOT €€ IIPOIEHTHOE COAEPKaHME 110 CIIpaBOYHOU IUTEPATypE,
HaripyuMep [4], v 3KBUBAIEHTHELIM Bec (TadI. §).

IOOOQd _lpa_d
100.5 3

N — HOPMAITBbHOCTH KMCJIOTHI;

@ — TIPOLIEHTHOE COASpXaHNe KUCIOTHI;
d — YAEHBLHBIN BEC KVICIOTHI,

2 — 3KBUBAICHTHRIN BeC KMCHOTHI.

N = , TIE (1)

Tabauua 1
DKBUBAJICHTHLIN BeC KHCJIOT

Kucinora DKBUBAIEHTHRIR BEC
Cosmstaag (HCI) _ 36,47

AszotHast (HNO,) 63,02
Cepuas (H,SO,) 49,04

OnpenesMB HOPMANILHOCTE KHUCJIOTEI, PACCIUTHIBAIOT KOJIUYECTBO
ee, HeobxoaMoe U1 NPUTrOTOBIIEHUA HYXHOTO pacTBopa.

Ipumep. Heobxogumo npurorosuth 500 Mt 0,5 1w HNO..

CHavasia OmpenensiioT YOENbHBIM Bec HCXOMHOM KMCIOoTEI (d =
1,40), 3aTeM 110 CIPABOYHMKY HAXOJIST, YTO B a30THOM KHUCJIOTE, YACIb-
HBIA Bec koropoit 1,40, mpouenTHoe cogepxanue HNO, — 67 %. Pac-
CYUTHIBAIOT HOPMAIBHOCTE UMEIOILIEHCS KMCIIOTHI:
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N = 10..6’7«1,.“'-10_= 14,9
63,02

Onpeacasior B0 CKOJIBKO pa3 UMEIOIASACH KMCI0Ta KOHLIEHTPHPO-
BaHHee IIpurorormsieMoit: 14,9 : 0,5 = 29,8.

Ha OCHOBaHMM 3TOI0 YCTAHABIMBAIOT, YTO IUISI TIPUTOTOBICHMS
1,010,5 1 HNO, Heo6xommmo pa36aBUTh JUCTILTMPOBAHHOM BOIOM 110
1,0 m 33,6 M (1000 mur : 29,8 M1 = 33,6 M) a30THOM KUCJIOTHI
IUTOTHOCTRIO d=1,40.

2. Hampuii yenexucawtii, 5 %-ii pacmeop: 50 T COIM pacTBOPSIOT IIPU
HarpesaHmu B 950 cM® mucTwumpoBaHHoM BoAbl. Cpok xpaHeHus 1 rog.

3. Jlumonnas xucnoma, 1 %-it pacmeop: 1 T KUCIOTHI paCTBOPSIOT B
99 M1 ucTUIUIMpoBanHok Boasl. Cpok XpaveHus | rof.

4. Ammoruii xnopucmuiii, 25 %-~ii pacmeaop: 25 r comu NH,Cl pacTso-
PAIOT B 75 oM MUCTHIMpOBaHHOM BOIB, CpOX XpaHEHUSI HE OTPaHUYCH.

d. AMMOHUI waeene80-KUCAbLE, HACHIUeHHbE pacmeop: 12 T conu

(NH,),C,0,-H,0 pactBopsior B 100 cM® DUCTWLIMPOBAHHOM BOAXI.
Cpox XpaHEHUS He OTpaHdCH.

6. Illagenesan xucnoma, nacviennsiii pacmeop: 10 r H,C,0,.2H,0
pactBopsioT B 100 cM® aucTwmvipoBaHHOM BOABI. CpOK XpaHECHUSI He
OTpaHUYCH.

7. Ceprnan xucaoma, 10 %-ii pacmeop: IPUTOTOBISIOT 1O 00BEMY
pacTBopeHueM 100 M xouneHTpupoBanHoit H,SO, 8 900 M qucTiunm-
poBaBHOM BOARI. CpOK XpaHEHUA HE OrPAaHNYEH.

8. Ammonuii yanexucaniii, 15 %-ii pacmeop: 15 ¥ (NH,),CO,-H,O pac-
TBOPAIOT B 85 ¢M? muCTWITHPOBaHHOM BOJLI. CpPOK XpaHEHMsI HE orpa-
HIYECH.

9. Ammonuii yeaexucawiii, 10 %-ii pacmaop: 10T (NH,),CO,'H,O pac-
TBOPSIOT B 90 cM® mucTWIINpOoBaHHOM BOABL. CpOK XpaHEHMS HE orpa-
HHUYEH.

10. Ammoruii yenexucantii, 2 %-it pacmsop: 2 v (NH,),CO,-H,O pactBo-
pAIOT B 98 oM mycTWwDIMpOoBaHHOM BOAEL. CpOK XpaHeHUs HEe OrpaHuMEeH.

11, Huxenwb azomno-xucaniit, 10 %-ii pacmeop: 50 T oMy pacTBOPSI -
10T B 450 cM?® mycTUTMPOBaHHOM BoAkl. CPOK XpaHEHUA HE OIPaHUYCH.

12. Hampuii acenezucmocunepoducmuiii, 10 %-ii pacmeop: 50 r conu
pacTBOpsIOT B 450 cM® JUCTWLIMPOBAHHON BOIBI. CpOK XpaHEeHMA HE
OTpaHNYCH.
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13. Tpexxnopucmasn cypema, pacmeop: 6,9 r SbCl, pacrtBopsaioT B
100 M1 4 1 HCI (4,4 r Sb,0, pacteopsioT B 100 M1 4 1 HCI). Cpoxk
xpadeuus 1 ron.

14. Hoducmetit ammonuil, Haceiuennoili pacmaop: 170 T COM pacTBO-
psoT B 100 om® nucTwimpoBanHol Boxsl. Cpok XpaHeHms 1 Mecsl.

15. Oxcanamro-ammuauno-xa0pudruili 6ycepuntii pacmeop: 1,26 1
oKcanaTta aMMOHMSA # 53,5 T Xtopuia aMMOHMSA PACTBOPAIOT B 1 JI uc-
TWUTUPOBaHHOM BoARI. CpOK XpaHEeHW He OTpaHUYCH.

16. Ammuax 6odnwiil 6e3yzonvHblil, pacmaop: TIONy9aloT NEPErOHKOMN
NH,OH s anmmaparte, coOpaHHOM K3 IIEperoHHOY KOJIOBI, X0JIOUIILH -
xa (JIOBYLIKM) W npueMHoM Konowr. s cesaspiBanus CO, B IeperoH-

Hyl0 Kon0y nobasnsior (OH), n3 pacuera 5—10 r/1. Cpok XpaHeHUs
I Mecs.

Ilpuzomoeaenue pacmeopoe nocumeaneun

Hcnionb3oBaHNe HOCUTEIEH 3HAYUTENLHO YITIPOIIaeT paauoXMU-
YECKUH aHAJTN3, TTO3BOJISIS IPUMEHSATE JUTS BRIACICHUSA PAIVOHYKITUIOR
peaKkily OCaXICHHUSA TPYAHOPACTBOPHUMEIX COJIEV U KOHTPOJIMPOBATE
TIOJIHOTY BLIIEJICHMS U30TOIOB. B nipoilecce NOAroTOBKM IIPOOEI K aHa~
JIU3Y U OIIEPALINH XI0 OTACIICHUIO U30TOYIA OT HPUMECEH IIPOUCXOOSIT X0
HEKOHTPOMMUPYEMBIC IToTepy. KomdecTBO pagRoHyKIVAa, IIpolleaee
Yepes3 BECh aHAIU3 Y1 UISMEPEHHOE 10 €I'0 paIOaKTUBHOCTH, COCTABJISIET
JIMIIL JOJII0 OT MEPBOHAYANEHOrO. 1 onpeaciacHsi 3HaYCHUS 3TON
oA B IIpo0y Ha CaMOM NIEPBOM 3Tarie ee 00padboTKM JO0ABIAIOT U3BEC-
THOE KOJIUYECTBO HOCUTENSA. OTHOIIEHWE KOMAYECTBA HOCUTENS, U3MeE-
PEHHOI'O HA BRIXOJE, K KOJUYCCTBY HOCUTEN, J0OaBIEHHOIO B IIPpOOY,
HAeT BEIMYUHY XUMHNYECKOTO BBIX0JA U30TOIIA.

HocurenaMu paznoakTIBHBIX U30TOIIOB OOBIMHO CITYXaT CTa0MIhb-
HEBIC N30TOITEI OTIPEACIIIEMBIX PAINOHYKIIMAOB, 100aB/IsIEMbIE B TTPOOY B
BHUE PACTBOPOB TEX WJIM UHEIX COJIEH, KAK IIPABUIO, CONITHO- HITU a30T-
HO-KUCHBIX. KOJIMYECTBO BBOGUMOIO HOCUTENS 3aBUCUT OT IIPHUHSITHIX
YCIIOBMM U3MEPEHWS PaIMOAaKTUBHOCTHY 1ipenaparta. [1pu onpencneHun
OeTa-usiyvyareneit CieayeT CTPEMUTHCS K YMEHBIIEHWIO KOJIUYECTBa
HOCHTENSI, T. X. 9TO IPUBOAUT K ITOJIYYSHUIO Iperaparta ¢ 60Jee BBICO-
KOY YAENbHOHW aXTUBHOCTBIO VI K COOTBETCTBYIOILIEMY YMEHBIIECHMIO KO-
3 DUIICHTA CBI3K MEXY CKOPOCTRIO CHeTa U aKTUBHOCTBIO Npernapa-
Ta. OBBIMHO U1 OCTa~U3JIyYaTec KOJIMIeCTBO HOCUTENSA BRIOUPAIOT
paBHBIM 50—60 Mr B TepecyeTe Ha BeCOBYIO (bOpMY, B BUAE KOTOPOM HO-
CUTEJb BEUIEJAIOT U3 TIPOOL! ¥ B3IBCINMBAIOT (TIpH U3MEpEeHUH OeTa-aK-
THUBHOCTW Ha ITOMUIOXKAX TUIOIIAABIO 2,5 ¢M?). B aTUX yCIoBUSX Uis
onpeacacHus ainbodha-u3ayyareaed B TOJCTOM CJIoe XKOJIUYECTBO
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BBOAUMOTIO B IpobOy HOCUTENSI B NepecyeTe Ha (popMy B3BelIMBAHUS
cocrapnsier 80— 100 mr.

Ecau 00peM B3gTOR Ha aHaIMU3 IPOOBI BEJIVK, HEOOXOIMMO IIOMK-
MO HOCUTENEeH paIHOHYKIMIOB X00aB/IsATh KOJUIEKTOPHBIN HOCHUTEIID,
OT XOTOPOr0O HOCHUTENIH OIPEACISIEMOr0 U30TOIIA JIETKO OTACINUTS B I1O-
CIEAYIOMMX XUMUYCCKIIX OIlepalmaxX. Yalne BCEro B Ka9eCTBE KOJUICK-
TOPHOIr'0 HOCHUTEIISI UCIIOJIB3YIOT COJIM XeJie3a.

XoTd HaubGosiee YacTo YIS OIPEOCICHUS XUMMWYECKOrO BEIXOIA
U30TOla IPUMCHIIOT BECOBOM METOH, T. K. IIPOLIE BCETC U3MEPUTH pa-
IVIOAaKTUBHOCThL TBEPIABIX IIperiapaToB, KOHTPONAE 3a NIOTEPSIMU pPaiio-
AKTUBHBIX M30TOIIOB B XOIC aHAIU3a ONPEHSsIOT HE TOJNBKO BLIXOAOM
HOCUTES. B HEXOTOPRIX ClydasaX JUIH OIPEaCTACHMS XMMHUYECKOTO BRI~
XOJIa MOXXHO BOCIIONB30BATECA APYTUM PAINOAKTABHEIM H30TOIIOM 3TO-
r'o Xe JIEMEHTa — METO/I paAMOaKTUBHEIX WHAMKATOPOB. Korna y ane-
MEHTA HET U30TOIOB, PANTHIAIOIIMXCS TUTIOM U3ITYYSHUS, TIPYU MCITOJIb-
30BaHUK METOAa PaJIMOaKTHBHBIX MHIMKATOPOB AJIsI OIPEACICHUS XU-
MIYECKOI0 BBIX0JRa HCOOXOAMMA CJIOXHAA alaparypa, HalpuMep
CIICKTpoMeTprdecKasn. [Ipy HCHONB30BAHUM aAL(a-CIICKTPOMETPHUN
IperapaThl U1 M3MEPEeHUS JOJDKHBI OBITH TOHKOCIOMHEIMU.

Meroa paaumoakTUBHBIX MHAVKATOPOB HAXOQUT LIUPOKOE MPUME-~
HEHUE IIPU OIIpecICHUN anb(Pa-CrIeKTPOMETPHIECKUM METOIOM H30~
Tonos ypaHa (*U, #:UJ), topusa (**Th, #Th, #*Th), a Taxxe ?°Po. [Ipu
ITOM B Ka9€CTBE M3OTOIHBIX MHANKATOPOB ITOJTHOTEI BHIACICHWSA HC-
none3yiores 24Th (Gera-manygareis), 22U, u 2®Po, sHeprim ajbga-gac-
THIl KOTOPLIX OTIHAYAIOTCS OT SHEPIUH anbda-JacTHL] OMPeACHICMBIX
N30TOIIOB.

Bce pactBophl HocHTeIe# HOKHEI OBITD JIMOO COSIHO-KMCIIBLIMU,
JIN0O0 a30THO~-KHUCHBIMU ¥ HE NOJCKHEL COOEPXKATD APYyrvie aHUOHBI, Ha-
npumep, SO;°. KonuyecTBo MPHUTOTOBIEHHOTO HOCHTESA 3aBUCUT OT
YHUCA TIPOBOANMBIX B JIa00paTOpUH aHAJIH30B.

Bce MepHBIE K008I ¢ pacTBOpaMH HOCHUTENEY DODKHEI OBITH 3aKPhI-
Thl PE3VHOBLIMUY IIPOOKAME COOTBETCTBYIOLIUX PA3ZMEPOB U CHAOKCHDI
STUKETKAMY € YKa3aHMEM TUTpa HOCUTENSE Y JaTh! €r0 NPHrOTOBJIEHMS].
Turpst HocHTENEH HEOOXOIUMO IIPOBEPSATH ABa pasa B rof, i npuro-
TOBNCHNS TUTPOBAHHOIO PpacTBOPA JIIOOOI0 HOCUTENA HEOOXOANMO:

- paccYMTaTh COOTHONIEHMWE MOJIEKY/SIPHBIX MAacC COCAUHEHWA
HOCHTENA, U3 XOTOPOTO IPUIrOTORJIEH PACTBOD, ¥ COSIUHEHHS HOCHUTC-
JisT, KOTOPOE IIPMMEHSACTCS B XA4CCTBE CYSTHOTO 00pa3iia npy niMepe-
HUY aKTUBHOCTH PaTHOHYKIIHA;

— MPOBECTH OTIPEACICHNE TUTPA HOCHUTEIS B YCJIOBHSIX, aHATOINY -
HBIX TEM, KOTOPHIE MCIIONB3YIOTCH Ha ITOCAEAHEN CTaay pafOXHUMHYeC-
KOI'0 aHAJI¥M3a IPY BRIICJIEHNH JAHHOTO HOCUTENIA (DaiVIOHYKITUIA).
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Hiwxe nipuBefeHrl METOAMKM IIPUTOTOBJICHUS HOCUTEIEH A
OIIPCACIICHUSA BECOBBIM MCTOAOM XMMWYECCKOI'Q BRIXOAA PATVOHYKII~
JIOB IIPU OTIPSHCIICHUH MX VOCJIBHON akTUBHOCTH B BOJIE.

1. IlpuroToBjieHue THTPOBAHNHOIO pacTBOpa Dapus

HcxonHas cos [uis npurotToBieHus pactsopa — BaCl, - 2H,0. Co-
eIWHCHME, B BUIE KOTOPOTO BRIIEISETCT HOCHTENh HA TIOCHIEAHEN CTa-
avu aHanmsa — BaS0,. O6keM IPUTOTORIAEMOIO PaCTBOPa HOCUTEIIS —
100 M. 3amanneiit Tutp BaSO, — 100 mr/mi, 1. €. B 100 M1 pacTBOopa

nomxHo copepxarbest 100 mr X 100 mn = 10 r BaSO..

MonexynsipHas macca BaCl, - 2H,0 — 244,28,
Mounexynsipaast Macca BaSO, — 2334,
PacueTr TMTpa CBOOUTCS X CICAYIONIEMY:

24428 - 2334 24428.10
X(r) - 10(r) 233,44

Taxum obpazom, s npurotosieHust 100 mn pacrsopa BaCl, ¢

TUTpoM BaSO, ~ 100 mr/mi HeoOxomuma HaBecka comu (BaCl, - 2H,0)
mMaccoit 10,47 r. HaBecky moMmemaroT B cTakaxd eMxkocTeio 150 M1, pac-
TBOPSIOT B JMCTWIITMPOBAHHOM Bode, Jobasisior S—10 ma 2 v HCL
PacTBOp nepenmBaioT B MEPHYIO Kooy eMKkocThio 100 Mit (ecim Heo0Xo-
OIUMO — QUIBTPYIOT), JOBOIAT JUCTIWITHPOBAHHOM BOKOM J0 METKH.

Ornpenesienye TUTpa pacTBOpa NMPOBOMSAT B YCJIOBUAX, aHAJIOTUY-
HbBIX TEM, KOTOPBIE UCIIOIB3YIOTCS Ha IMTOCIIETHEM 3Talle pagrHoXuMuJec-
KOTO aHaJin3a IpY BhIACICHUM U30TOITOB paaus Ha BaSO,.

/151 3TOTO B ISTTH CTAaKaHOB eMKOCTRIO 150 Mur orbuparor no 1 M
[IPUTOTOBJIEHHOIO pacTBopa, nobarsior 10—15 M 2 v HCI 1 pa3baB-
JAIOT TUCTWUIMpoBaHHOM Bojo# no 100 M. HarpesaroT pacTBOp A0 K-
neHus n ocaxnarT BaSO,, npuiivBasi IIipu HEIPSPHIBHOM ITCpEMEIINBA-
Hum 10 Mot 10 % H,SO,. Ilocne orcrausanus B Tedenum 30—40 muH
OCaIK¥ PUIETPYIOT uepe3 00e330IeHHEIN QWILTD «CUHSIA JIEHTA», TIa-
TEJIBHO TMEPEHOCS MX CO CTEHOK CTAKAaHOB ropsadeil TACTIWUINPOBAHHON
BooM. PUWILTPH ¢ OCalkaMH HOMEINAIOT B THIVIM, OOYDIMBAlOT Ha
DIIECKTPUYIECCKON TINTKE, IIEPEHOCAT B MY(DEILHYIO I€Yh, IIPOKATTMBAIOT
ripu 800 °C B TeueHme 1 9, mocie oxaxaeHvs B3BCIINBAIOT. BrIaucis-
I0T cpeaHee apupMeTUIECKOE 3HaYSHEe MacChl 0CaaKa, KOTOpOe CUUTa~
J0T TOYHOW KOHIEHTpanuelt, T. €. TurpoM 6apust ( Ty,so, ) B PACTBODE.

=10,47 r

2. I1puroToBjieHre THTPOBAHHOIO PACTBOPA JAHTAHA

Vicxonxas conn mis npurotrosienus pactsopa — LaCl, - 7H,0. Co-
COUHEHHE, B BUAE KOTOPOTO BELICISICTCS HOCHUTEND Ha ITOCHETHEH CTa-
oy aHann3a — La,0,. O6beM IIpUroTOBNISIEMOro pacTBOpa HOCUTENST —
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100 mn. 3aganuenit Tutp La,O, — 50 mr/Mi, 1. €. B 100 Ma pacTBopa noJi-
XHO coaepxathes S0 Mrx 100 it = 5 r La,0,.

Monexynmapuaast Mmacca LaCl, - 7H,O — 371,38.

MonexynsapHas macca La, 0, — 325,82.

JUist nonmydenus oqHoM Mostekyisl La,0, Heo0Xoaumo 1Be MOJIEKY -
a1 LaCl, - 7H, O, MostekysipHad Macca KOTOPBIX cocTanisieT 742,46.

Pacuer THTpa CBOIUTCA K CIEAYIOIICMY:

742,46 - 32582 742,465
X© - 50 32582

Takum obpasoM, g npurotoriaenust 100 mi pactsopa LaCl, c

TUTPOM La,O, ~ 50 Mr/mu1 HeoGxomuma Hasecka con (LaCl,- 7H,0) mac-
coit 11,40 r. HaBecky moMeInarT B cTakaH eMKOCThIo 150 M1, pacTBOpA-
10T IIpy HarpeBanny B 20—40 M 2 H HCL. Hocne oxnaxnenus pacTteop
IIEPEINBAIOT B MCPHYIO KOJIOY eMKocThIO 100 M1, IOBOIAT MUCTAILIUPO-
BaHHOM BOJIOM O METKH.

JUIs1 onipeReJicHust THTpa IMPUroTOBIEHHOIO PacTBOpa HCIIOAB3YIOT
IIPUEMBI, YKa3aHHEIC B MeTOoOUKe BhieneHUs 2*Ac Ha La(OH), Ha no-
CIEIHEM 3TANE €TI0 PaMOXUMUYECKOro aHanusa. /L1 3Toro B IgTh CTa-
KaHOB eMKOCTRIO 150 My 0TOHMpaloT 1o 1 MII IIPUTOTOBJICHHOTO paCTBOPA
Hocutenasa, nobapnaior 10 Ma 2 1 HCI # pa36assiioT JACTIILIUPOBaH-
Ho¥ Bomo#i no 100 mur. Harpesaior pactsop o 80 "C m ocaxnarot
La(OH),, no6asnss pactsop NH,OH no pH = 8—9. Ocanxu ¢wisTpy-
IOT Yepe3 00e330eHHBIN DIILTD «Oenast ICHTa», TINATS/IBHO IIEPEHOCS
¥IX CO CTCHOK CTAaKAHOB Topsueil IMCTHILIMPOBaHHOM BOIOMK. DIITHTPERI
C 0CAAKAMM TIOMEINGIOT B TUIJIM, OOYTIIMBAIOT HA JICKTPUIECKOM IUTAT-
K€e, TIEPEHOCAT B My(deJIbHYIO IIedb, IIpokausaloT rpy 800 °C B reuenue
1 4, ITocie oOXNTAXIESHUS B3BSITUBAIOT. BEMUCISIOT CpeaHee apudpMeETH~
geCKOe 3HaYEHHE MaCcChl OC , KOTOpOE CUNTAIOT TOYHOM KOHIIEHTPa-
e, T. €. THTPOM JIaHTaHa a?m , ) B pacTBope.

=]1140 r

3. IIparorosaenne THTPOBAHHOIO PACTBOPA JKeae3a

Hcxonnas coms wutg npurotosieHns pactsopa — FeCl, - 6H,0. Co-
COAVHEHUE, B BUJIEC KOTOPOTO BRIAEISACTCH HOCUTENb Ha XIOC/ICIHEH CTA-
auy aHaauia — Fe O,. O6beM HPUroTOBISIEMOTO PACTBOPA HOCUTENS —
100 mut. 3apanueiit Tutp Fe,O, — 20 Mr/mi, 1. €. 8 100 Ma pacTBOpa 101~

xHo copepxathes 20 Mrx 100 vt =2 1 La,0,.

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

MonekynsapHas Macca Fe,O, — 159,69.

Hiist nonyyeHna OnHOR Moncxym Fe,O, HeobxomMo 1Be MOJIEKY-
ap1 FeCl, - 6H,0, MonekynsipHas Macca Ko'ropmx coctarnser 540,6.

Paoqe'r TUTPa CBOOUTCA K CIEAYIOUIEMY:
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540,6 - 159,69 540,6 -2

L
A

X)) - 2(r) 159,69

Taxum obpasom, wia npuroTorneHus 100 mm pactsopa FeCl, c

turpoM Fe,O, ~ 20 Mr/mi1 Heobxommma Hasecka conv (FeCl, - 6H,0)
Maccoit 6,77 r. HaBecxy moMeraror B craxaH eMKocThIo 150 Mur, mobas-
aspoT 10 M1 2 B HCl 1 auctuiinuposadyyio Boy 1o 80 mi. PacTBop ie-
pEeIMBAIOT B MEpHYI0O XKon0y  eMmkocThio 100 Mn M goBopsr
JAVCTHIUTUPOBAHHOM BOOOM A0 METKH.

JUis ornpenenceHUs TUTpa pacTBOPa B IISITh CTaAXaHOB €MKOCTHIO
150 Mt otOupaloT 110 1 MJI IPUTOTOBICHHOTO PACTBOPa HOCUTENA, JO-
oassooT 10 mn 2 5 HCl 1 pasbasisioT IUCTHLIMPOBAHHOM BOMOM IO
100 mn. Harpesarot pactsop 1o 80 °C u ocaxnator Fe(OH),, no6asisis
pactBop NH,OH 1o pH = 8—9. Ocagxu ¢puneTpyioT uepes 06e330/1eH-
HBIN QUABTP «Benast JIEHTa», TINATEIBHO IIEPEHOCS MX CO CTECHOK CTaKa-
HOB ropsiyeyi IUCTUILINPOBaHHON BogoM. DWIBTPHI ¢ OCAOKaAMHU [IOME-
IMIAIOT B TULY, OOYTJIMBAXOT HA JICKTPHUYECKOM IUIMTKE, IIEPEHOCST B
MydeibHYIO TIe9b, npokamuBaioT Tpy 800 °C B Tewenme 1 4, mocne
OXJIAXIICHUS B3BCIMBAIOT. BEIUUCISIOT cpefHee apu(PpMeTIIeCKoe 3Ha~
YSHUE MACCHI OCaAKa, KOTOPOE CYNTAIOT TOYMHON KOHLICHTPAIIMCH, T. €.
Tirpom xene3a ( Ty, o, ) B pacTBOpE.

4, IIpuroToBjieHAe THTPOBAHHOIO PACTBOPA HTTPHSA

Hcxoanas coms 1 npuroTosieHus pacteopa — YCI, - 6H,0. Coe-
IVNHEHNE, B BUJC KOTOPOIO BBIACISIETCS HOCUTENDL Ha ITOCIeqHeN cra-
Ay aHamm3a — Y,0,. O6bseM NPUTrOTOBIISIEMOIO pacTBOPa HOCUTES —
100 M. 3apanseiit turp Y,0, — 60 Mr/mi, T. €. B 100 M1 pacTBOpa o0JI-
XHO copepxathea 60 Mrx 100 Mn =6rY,0..

Monexyisspaasg macca YCI, - 6H,0 — 303,4.
MonexynsapHast Macca Y,0, — 223,8.
Jins nonyd4eHus oqHoi MoJiekyisl Y,0, HeOOX0OAUMO IBE MOJIEKY-

et YCI, - 6H,0, mostexynsipHast Macca KOTOpBIX cocTapiisieT 606,8.
PacyeT TiTpa CBOOMTCS X CIEAYIONIEMY:

6068 - 2258 60686
X(r) - 6(r) 225,8

=0,77 1

=16,12 r

Taxum obpasoMm, g npurorosienus 100 mu pacrsopa YCI, ¢ TUT-
poM Y,0, ~ 60 mr/Mn Beo6xoauma Hasecka comu (YCL, - 6H,0) maccoit
16,12 r. HaBecky riomMeniaroT B crakaH eMkocTbio 150 Mn, noGasiasior
15—20 Mn 2 1 HC, BarpesaioT 10 pacTBOpPEeHHUsT OcaiKa, pa30aBiIsioT
IVCTHIUIMPOBAHHOM BoLo# 10 70 M, oxy1axnaioT. PacTBop nepeMBaloT
B MEPHYIO KOJIOY €MKOCTBHIO 100 MJT M JOBOIST JUCTWITMPOBaHHOM’ BO-
IOM IO METKH.
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I1s onipenesieHHsT TUTpa pacTBOpa B HOSTh CTAaKaHOB €MKOCTBIO
150 M1 oTOMparoT o 1 MiI IPUTOTOBJICHHOIO PaCTBOPa HOCHUTEIISA, I0-
OasstioT 10—15 Mt 2 H HCL 1 muctioumupoBanHy1o Boay 1o 60—70 mu.
Ilocne Harpesanus 1o 70 °C nobapsroT 10 M1 HaCHIIIEHHOIO pacTBOpa
H,C,0, n pacrBopom NH,OH nosoast 1o pH~1,5. Iocne oTcranBauus
(oxosio 30 MuH) ocanky QWIBTPYIOT Uuepes3 06e330JICHHBI QIIBTP «CU-
HAA JleHTa», IMPOMBIBAIOT AUCTHUIMPOBAHHON BOAOM ¢ HOOABICHUEM
H,C,0,, ®PwisTpsl ¢ ocagxaMy MOMEHIAIOT B TUTIMA, OOYIJIMBAIOT HA
NEKTPHICCKOHN IUIUTKE, IIEPEHOCAT B MY(DEIBHVYIO NIEYh, IPOKAJINBAIOT
pu 800 °C B TeucHMe 1 9, ocie oxaaxacHWS B3BCIMUBAIOT. BEIUMCIsI-
10T CpeaHee apudPMETHIIESCKOE 3HAYSHIE MacChl 0CaIKa, KOTOPOE CUMTA-

IOT TOYHOH KOHUEHTpAUUEN, T. €. TATPOM UTTPHUS (TYZ.:,} ) B pacTBOPE.

S. lIpuroTonjaenme TATPOBAHHOIO PACTBOPA CTPOHIMS

Hcxomnas cons Wit npuroTosieHus pacteopa — SrCl, - 6H,0. Co-
COVHEHME, B BIAE KOTOPOTO BRIAECISCTCSI HOCUTENb Ha IOCHEIHEN CTa-~
auy adanusa — SrS0,. O0heM IPUTroTOBRISIEMOTO PACTBOPa HOCUTENS —
100 mi1. 3amauseit Tirp SrS0O, — 100 mr/mi, 1. €. B 100 Ma1 pactBOpa

noJkHO coxepxarbes 100 mr x 100 Mo = 10 r SrS0O,,

MonexynsipHas macca StCl, - 6H,O — 266,62,
MonexynsapHas Macca SrSO, — 183,7.

PacueT TUTpa CBOAUTCA K CICAVIOHIEMY:
266,62 — 1837 ¥ - 266,62-10
X - 10(r) 1837

=1451r

TaxuMm o6pasom, it npurotoicHus 100 mu1 pactBopa SrCl, ¢ ThT-

poM SrSO, ~ 100 mr/mi HeoOxomuma Hasecka coni (SrCl, - 6H,0) mac-
co¥ 14,51 r. HaBecky moMeniaiot B crakaH eMKocThIO 150 Mi1, 1ob6anisi-
10T 30 Mn 2 1 HCI, pas6asnaoT gucTu/uiMpoBaHHON Bodoi o 70 M.
HarpesaloT 0o mOJIHOro pacTBOpeHMsI ocaaka. Ilocie oxnaxnenus pac-
TBOP IEPEHOCST B MEPHYIO KOOy emxocTbio 100 M, AoBOAST IUCTHII-
JIMPOBAHHON BOOOM 10 METKH.

JIl1st oTIpenesieHu s TUTpA B IISITh CTaKaHOB eMKOCTBIO 150 Mt oTOM-
paloT Iio | MJI IIPUTOTORIECHHOI'O pacTBOpa, Aobasmsior 10—15 M1 2 H
HCI, 10—15 M mucrwuinpoBadHoi Boasl, 10 M 10 %-it H,SO, v paB-
HOE IT0 00heMY KOIRYESCTBO 3TUIoBoro crupTa. Hlociie orctanBanud B
TedeHUE 2—3 4 ocaaku PUILTPYIOT yepe3 00330 IEHHEIN QUIBTD «CH-
HSS JICHTa», THIATEILHO ITEPCHOCS MX CO CTCHOK CTAaKaHOB ropsayey
OUCTWUIMPOBAHHOM BOJAOM C A0OABJICHWEM HECKOJBKHX Karlleilb
10 %-1 H,SO,. @uipTpel ¢ OCaiXaMu IIOMELIAIOT B TUIJIN, O0YIJIMBAIOT
Ha SJICKTPUYECKOMN IINUTKE, IIEPEHOCAT B My(DEAbHYIO I1€4Yb, NIPOKaTH -~
BaroT nipx 800 °C B TeweHue 1 4, mocie oxaxneHus B3BEIIUBAIOT. BbI-
qUCHIAIOT CpeaHee apuPMeTHIECKOS 3HAYEHUE MACCHL 0CajKa, KOTO-
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poe CYUTAIOT TOYHOM KOHLIEHTpaluel, T, €. THTPOM CTPOHIIUS (TS,.SO4 )
B pacTBOpE.

6. 1Ipuroronjienne THTPOBAHHOIO PACTBOPA NE3Ms

Hcxonuas cons mist mpurorosienus pactBopa — CsCl. Coenune-
HYIE, B BYAE KOTOPOTO BRICISIETCSI HOCUTEIb Ha ITOCICOHEH CTaIH aHa-
ausza — Cs,Sb,],. O0BeM IIpUTrOTOBISAEMOTO pacTBOpa HOCHUTENSI —
100 mu1. 3agaunsit TaTp Cs,Sb, I, — 100 mr/m, T. €. 8 100 Mu1 pacTBOpa

noixHo coaepxathest 100 Mr x 100 M = 10 1 Cs,Sb, L.

Monexynspraast macca CsCl — 168,36.

Monexynsapnast Mmacca Cs,Sb,1, — 1 784,2.

It nmosryaenys ogHoi Monekystet Cs,Sb, I, Heob6xoauMo Tpu Moje-
KyJis1 CsCl, Monexysnsipaast Mmacca KoTophix coctTaniset 5035,08.

PacueT TWTpa CBOOWTCS K CHAEIYIOMIECMY:

0508 - 17842 5050810 _, s,
X(T) - 10 (I‘) 1 784,2

TaxumM o06pasoM, Aist npuroTosiicHus 100 Mi1 pacteopa CsCl ¢ TWT-

poM Cs,Sb,I; ~ 100 mr/mn Heobxommma Hasecka conm CsCl Maccoi
2,83 1. HaBecky nMoMemaroT B cTakaH eMKocThio 150 M, 1o0aBasioT
70—80 M sucTTMpoBaHHOM BoMkL, 5 M 2 H HCl, nepemBaroT B Mep-
HYI0 KOOy emMmKocthio 100 M M AOBOASIT IUCTWLIMPOBAHHON BOHOM 10
METKH.

Jist oripeAceHUss TUTpa pacTsopa B IITH CTAKAHOB €MKOCTHIO
150 M1 orbmpaloT 1o 1 MJII IPUrOTORICHHOIO PACTBOpA HOCHTENA,
30—40 M 3 g HCI, 3 mur ceexxenpurotosienHoro pactsopa NH,I v
3,5 mn KI (170 r NH,I na 100 mn H,O; 140 r KI na 100 mx H,O), 3atem
IIPU TIOCTOSTHHOM nepemMemusanuu godasisiot 0,5—0,8 M pacTtsopa
SbCl, no Briranenus ocaaxa Cs,Sb,I, xpacHoro Beta. Ocallok BEIIED-
KHUBAOT 1—2 4 Ha BOASHON OaHe, PUILTPYIOT Uepe3 00€330JICHHRINA
(OUIBETP «CUHAS JICHTAa», TIPOMBIBAIOT 3 pa3a JICASTHON YKCYCHOM KMCIIO-
TOW, STWIOBRIM CIIMPTOM, CYIUAT 1101 MH(ppaKpaCHOU JIaMITO#, B3BEIIIN -
BaIOT. BEIUHCASIOT cpeHee apuPMeTHUSCKOE 3HAYCHUE MAacChl 0CaJKa,
KOTOpOE CYHATAIOT TOYHOM KOHIICHTpaMEH, T, €. TUTPOM 11€31s1 B pac-
TBOPE.

llodzomoexa uonooOMeHHbIX CMOA K AHAAUTY,
Pezenepavun u Xpanenue

151 yIOBIETBOPUTEBHOTO XpoMaToTrahHIeCKOT0 pasfeIeHUsI 1o~
HOB CJICAYET II0JIb30BATRCS TONHKO METKO3EPHUCTHIMY MOHUTaMU. Pa3-
Mep 3epeH cmon (3J19-1011, KVY-2-8), ncnoik3yeMBbIX LIS pa3ieicHUS
ypaHa u Topus, — (0,125—0,250) mm.
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Ilepen uCIONBE30BaHUEM MOHUT IIPOCECUBAIOT UEpE3 CTaHHAPTHEIE
CUTa VI TOI'O, YTOOBI Cpa3y OTHEAUTH HYXHYIO ¢dpakumio. KpynHere
3epHa MOHWUTA M3MENIbYAIOT B CTYIIKE MOKPBIM WIM BO3AYIUHO-CYXUM
cnocoboM. Ilocime 3TOro MOHMT CHOBA IIPOCEUBAIOT, & OCTABIIMECS
KPYITHBIE 3€PHA U3MEIbYAIOT.

[TonroTopyieHHON TaXUM 00pa3oM (ppaximy MOHATA HYXHO NATh
HaOyXHYTh, IIPUYEM B ITPOLIECCE HA0YXaHMS CICAYET CANBATh BEPXHIOIO
XUXKOCTD VIS YIATCHUS U3 CMOJIBL YaCTHLL ITOYTH KOJUIOMTHOTO pa3Me-
pa. U1 3TOT0 B MEPHOM LIWIMHIPE IPUTOTABINBAIOT B3BECH CMOJIE B
JECATUKPATHOM OOBEME BOJBI M OCTABJISIOT €¢ TPHOMNIUTEILHO Ha
nomgaca. O0pa30BaBHIYIOCA Ha CMOJION 00,1aK000pa3HyI0 B3BECH CITH~
BalOT, JO0ABISIOT B ITMJIMHAD IIOPLIMIO BOXEI ¥ IIOBTOPSIOT BECH IPOLIECC
IO TeX IIOP, ITOKA CJIOY XKUAKOCTH HaXX CMOJION He CTaHEeT YUCTRIM. B Te-
yeHMe BCEro 3TOTO MpoLEecca CMOIa BITUTRIBAET BOAY M HabyxaeT. Jlanee
IIPOBOJSAT NNOATOTOBUTEIBHBIN IIVKIT, IPU KOTOPOM MOHUT NEPEBOIST B
Cl--dopmy: cMoiml oOpabarrialoT 1—2 H pacrBopoMm HCI, mucrummm-
poBaHHoH BojgoH, 0,5—1,0 1 pactBopoM NaOH u cHoBa pucTHLIMpPO-
BaHHOH! BOIOM.

Jnsa nepesenerus cMoibl B Cl-gopMy ce obpabarteiBaloT 1 H pac-
tBopoM HCl 1 mpomMeIBaloT AUCTHULIMPOBaHHON BogoM. Kaxnerit pas
CMOJLY HYXHO IIPOMBIBATh JUCTWIINPOBAHHOM BOXOM 0 HEeHTpAIIHbHOM
peak1iuu. BpeMst 06pabOTKM CMOJTBI KAKABIM PECaKTUBOM — HECKOJIBKO
gJacoB, IIpu nepesefeHnM B Cl—-dopMy CMOINY, 3aIUTYIO 1 H pacTBOpoM
HCl, nyyine ocTaBUTh HA HOYE.

ITo oxoHTaHWY aHaIN3a CMONY TIEPeHOCSIT U3 XKOJOHOK B CTaKaH,
IIPOMBIBAIOT JUCTWILIMPOBAHHOM BOJOM, CIIMBAIOT BEPXHIOK XXUIKOCTE
¥ IPOBOLSIT INOJHBIN IIOATOTOBUTEC/ILHEIN LIUKIT.

ITocne pereHepaliiy CMONY TINATEIBHO ITPOMBIBAIOT JVCTHILUIVPO-
BaHHOY BOMOM U XpaHAIT B 3aKPhITEIX COCYHAX ITOX CJIOEM AUCTUIIMPO-
BaHHOM BoOpl. CMOITY, KOTOPas XpaHWIACh B TEUCHME TOIA WIK JOJIBIIE,
repe ¥CITONIb30BaHMEM PEKOMEHAYCTCS BHOBL pErCHEPUPOBATE [J, 6].
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[lpunoscenue 5
(cnpasouroe)

IIparoToBjieHne xaaOpPOBOYHLIX 00PA3OB H IPALYUPORKA
anbha-OeTa~paguomerpa

1. Hodz2omoexa annapamypbs! K UIMEPCHUAM

1.1. U3Mepenys akTUBHOCTH PAXUOHYKIIVIOB BBITIOJIHSIOT C IIpH-
MeHeHueM anbda-6era-paguoMerpa Y MP-2000.

1.2. I1poBOAST ITOATOTOBKY paIOMETPA K paboTe COIMTaCHO PYKO-
BOJICTBY 10 SKCILTyaTallMX Ha IpUoop.

1.3, YcTaHasnuBaloT B 6apabaH paguoMeTpa YUCTYIO, ITYCTYIO M3-
MEPUTETEHYIO KIOBETY Y BRITIOJHSIOT U3MEpeHME DoHa B 6eTa-XaHale u
anb(da-KaHalic B TeueHre He MeHee 60 MuH.

1.4. U3MepeHUs BRITIONHAIOT B COOTBETCTBMU C TEXHUYECCKUM OTIH -
CaHUEM Y MHCTPYKLMEH 10 3KCIUTyaTalmu pagrometpa Y MP-2000.

2. Ipadyupoera arvha-6ema-paduomempa 048 uimepenus
aKmusHoCmu asba-uzay1aiouux paduonyxaudos (“’Ra, “’Ra)
U CYMMAPHOU drbBa-~aKmuerocmu

Koaddunmentrl cBI3M MEXIY aKTUBHOCTBIO ¥ CKOPOCTBIO CUETa
UIMITYJILCOB OT CYECTHOY0 00pasiia atb(da-uinydaroiuux paIuoHYKIHIOB
ISl TOJICTOCIIOMHEBIX TIperrapaToB, UMCIONIMX ITOBEPXHOCTHYIO IUIOT-
HocTh 6onee 10 mr/cm? (bx/Mr/(MMIT/MUH), OTIPENEIAIOT ¢ UCITOIB30~
BaHHEM 3TATOHHOTrO pacTBopa *¢Ra ¢ yaeapHOM 0ObeMHOYM aKTUBHOC-
TI0 10—100 bx/cMm?.

JUIs1 nipyurotoBiieHNs KaJIMOPOBOYHBIX OO0pa3lL0B MCIOJIB3VIOT
ATMKBOTHI 3TAJIOHHOTO pacTBOpa (ToTOBAT 5 00pa3ioB ) 26Ra oguHaKo-
BOM aXTUBHOCTHU. B 5 TepMOCTOUKMX XUMUYECKUX CTAKAHOB EMKOCTHIO
100 M1 npunumBalot o 30—40 M 2 1 HCI 1 BHOCAT pacTBOp HOCUTEJIS
26Ra — xnopucteiii 6apui BaCl, (90— 100 Mr B pacuete na BaSO,). B 11o-
JIY4EHHBIE PACTBOPBI BHOCAT OTOOpaHHEIC AJIMKBOTEI STAJIOHHOIO pac-
TBOpa **Ra ognHaxoBOM aKTMBHOCTH. I1pUTOTORICHHEIE paCTBOPHI KM -
TAT 10—135 MUH Ha 3eKTPUYCCKON IDIUTKE, J0OABIISIIOT IIPU HETIPE-
PRIBHOM TiepeMemmmmBann 15 M 10 %-# H,SO,, xunarar 10—15 muH,
rmociie 4ero ocaaky (Ba(Ra)SO,) naior orcTosThea B TedeHMe 1 4. Oca-
JOK OT@UIETPOBLIBAIOT Yepe3 00€330JCHHBIN (DUIBTD «CUHSIS JICHTA»
(Macca 30761 ofHOTO PMIbTPa — 0,0004 1) 1 HECKOJIBKO pa3 IIpOMBIBAIOT
TUCTHUIMPOBAHHOW BONOW. [IpoMBITBIM 0OCafok cyibdara Oapus
Ba(Ra)SO, BRICYIIMBAIOT, IPOKATHUBAIOT B MY(DEIhHOMN IIeYH IIPY TEM-~
riepatype 800 °C B Tedyenue | 4, B3BEIUBAIOT, pACTUPAIOT B TUIJIE CTEK-
JISHHOM AJIOYKOR 10 COCTOSTHUS «TTYAPBI» U IIEPEHOCAT LINATeJIeM Ha
[IPCABAPUTEIBHO B3BCIICHHYIO MMOMTOXKY A1 USMEPCHMS aKTUBHOCTH
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26Ra. CMaYuBaloT NMepeHECCHHBIN Ha ITOAIOXKY 0CaIOK HECKOJIbKIMK
KaIUTSIMY STHJIOBOTO CIMPTA, C IIOMOIILIO CTEKISHHOH IMANIOYKH PABHO-
MEPHO PACTIPEACIISIOT Y YIVIOTHSIOT Ha [OVIOXKE, 3aTCM BHICYIIINBAIOT
noa uH@pakpacHoM naMioi. BrIcymIeHHBIM 0CAaJOK B3BCIIHUBAIOT
(BMECTE C TTOIOKKOM) TSI OTIpeeIeHUsT MacChl IIOIy4eHHOTO 00pa3-
112. Yepes 4 9 nocie npoxanyBaHusg IPOBOAAT H3MEPEHNE ITOTYICHHBIX
obpasuoe Ha YM®P-2000. BEIurcasior CKOPOCTh CYETa MMITYALCOB OT
CYETHBIX 00pa3loB 1o ank@a-kKaHamy. JlonmycTMMO pacXxoXICHUE B
3HAYCHVISIX CKOPOCTH CUETa MMIIY/ILCOB OT IIPUTOTOB/ICHHBIX 00pa3lioB
He Oojiee 5 %. CKopoCTh cYeTa MMITYJILCOB OT 2¢Ra OepeTcs Kak cpeHee
3HAYECHHE TAHHOMW BETUYMHEI OT 5 IIPUTOTOBJICHHBIX 0OPa3IIOB.

Paccymrrrisarot xoaddunmedr cesa3u (K., MEXTY aKTUBHOCTHIO
M CKOPOCTBIO CUETa UMITYIILCOB OT U3NYICHUA Ra B TOJICTOCIONHOM
oOpas3ne 1o popmyie:

Ky e = -4&;1:%2-@ (Bx/wr),/ (/o) e (1)

A, ... — MaccoBas aKTUBHOCTb TOJICTOCJIOMHOIO I'paJyHpOBOY-
Horo odpasia (BaSO,), mpuroToBIeHHOro 13 oTo0paH-
HOM aJIMKBOTBI STAJIOHHOTO pacTBopa, bK/MT;
N — CpeOHSS CKOPOCTBH cYeTa OT CEPUM IPUTOTOBICHHEIX
TOJICTOCIOMHRIX 0bpasios BaSO,, mMmir/MuH.

IMonyueHHbIN KO3PEOUIMEHT CBI3M MEXAY aKTHBHOCTLIO U CKO-
POCTBIO CUETA UMITYIILCOB OT H3TydeHU 2Ra B CUETHBRIX 0Opa3iax uc-
MOJIBL3VETCS TOJBKO JUIA pacdeToOB aKTUBHOCTH aIb(Ppa-N3Iy4EeHUsT TOJ-
CTOCJIOMHBIX 00pa3IoB, U3MEPECHHEBIX B MICHTUYHBIX YCIIOBUAX:

— KaJIMOPOBOYHEIE ¥ CUCTHEIC 00Opa3Ihl, HIPHUTOTOBICHHEIE JUISE U3-
MepeHUsE, JODKHEI MIMETh OTMHAKOBRIE PA3MEPHI;

- TEOMETPHSI N3MEPEHNST YKa3aHHBIX 00pa3LoB J0IXHA OBITh OV -
HAaKOBOM.

LIpu Mi3sMEHEHNY YCIOBUN U3MEPESHMsI, HAalIpUMED TIPH HCTIONh30-
BaHUH ITOJTOXEK HHOH IUTOMAnY, NPONSIypY KatuOpoBKY TIOBTOPSIOT,
IIPUMEHSISI IUTSI TIPUTOTOBJICHUS CYCTHRIX 006pa3ilioB COOTBETCTBYIOIIHC
ITOANIOXKU.

[IpUroTOBIEHHEIN STAOH MOXHO MCIIONB30BATH VIS IPOBEPKHU
KO3 dDULMEHTa CBSI3H B TEYSHYE INTUTEILHOrO BpeMeHM. 110 npourecT-
BHH 36 CYTOK OT €ro NEPBUYHOr0 M3MepEeHUS 3HaUCHKE KoadbumeHTa
CBA3U PACCYMTHIBAIOT IT0 POPMYIIE:

K Ra~226 —

_ Arons 4 (bx/mr)/(rMr1/MyH) (2)
"
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Pacuet xosthdunueHTa ces3u 11 2*Ra nmposoasT 1o xoagpduum-
EHTY On4 **Ra, onpele/IeHHOMY COIJIaCHO TIPWIOXK. 5, YUUTHIBAST HECO~-
OTBETCTBUC HUX SHEPTCTHHNECKUX CIIEKTPOB IO hopMyJIe:

Ky

s =0,77- K, ..  (BK/Mr)/(mMn/MuH) (3)
3. Ipadyuposxa asvha-6ema-paduomempa
0an uzmepenun axmuegnocmu " Po u*"Bi (" Pb)

I'pamyupoBka annpa-Oera-panuoMerpa VIS U3MEPEHUS TOHKOC-
JIOWHBIX IIpenapaToB 2°Po u 2 Bi(*°Pb) npou3BogUTCcs ¢ MOMOIUBIO KOH-
TPOJILHOIO 0O0Opasla CpaBHEHMUS, B KaYECTBE KOTOPOIO MCIIOAB3YIOT
OUCK M3 HEpXXaBeIne CTany JuaMeTpoM 34 MM ¥ IUIOMIAABIO S CM?, Ha
KOTOPBI# METOOOM 3JJICKTPOJUTUYCCKOIO OCaXICHWUS HAHECESHEI
3TJIOHHBIC PaCTBOPEI YKA3AHHBIX PaIUOHYKIINIOB.

HN3MmepeHue aKTUBHOCTY paIyiOHYKIHAOB #°Po, *°Bi, *'Pb B KOH-
TPOJILHOM 00pasiie cpaBHEHUS IIPOBOJNUTCA B COOTBETCTBHHM ¢ 1II. 13.3.

Koadduimenr cssasm (X, ,,,) MeXay ankda-akTUBHOCTRIO °Po B
KOHTPOJILHOM 00pasle CpaBHEHMS U CKOPOCTHIO CIETA UMIIYIILCOB OT
anspa-u3yaecHus 2Po B atoM obpasue (bx/(mMi/MuH) OIIpenessiioT
1o QopMyIIe:

A
K, o = —Fe=210 BK/(Mn/muH), Te (4)
n
A, ., — AKTUBHOCTH PO B KOHTPOJILHOM 00Opa3lie CpaBHEHUS,

bx;
A — CKOpPOCTH CUeTa UMILYJILCOB 332 BhIYETOM CKOPOCTH CUETA
doHa, UMII/MHUH.

Kos@dpuuvenr cea3u (K, ,,) Mexmy Oera-aKTMBHOCTHIO *°Bi B
KOHTPOJIBHOM 00pa3ue CpaBHEHMS 1 CKOPOCTRIO CYETA MMITVJILCOB OT
OeTa-u3tydeHUs 2Bi B 3ToM 06pa3sle olpeaeiasioT mo dhopmMmyiie:

Ky 10 = ABE_ZIU‘ bk/(uMn/MuH), rIe (5)
4

Ap 5 — AKTUBHOCTB ¥'Bi B KOHTpOJIBHOM oOpa3lie cpaBHEHMS,
bx;
1 — CKOPOCTH CYETAa UMITYJILCOB 33 BEIYETOM CKOPOCTH CUETA
(hboHa, UMIT/MHH.
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4. Ipadyupoeka arvgha-6ema~paduomernpa 0418 U3MepeHUs
axmuenocmu bema-u3a yHAIOUsUX DaocUOHYKAUO086:
“K, V'Cs, "Sr("Y), “Ra(*"Ac), **Th(*'Pa)
U CyMMaprol fema-aKmueHocmu

4.1. J{s1st IIpUTOTOBJIEHUS KANMOPOBOYHBIX 00pa3iioB K UCITOIb-
3yeTCS XMMWIECKYM YACTBIA XJIOPUCTHIN Kalmit, yaenpHast 6eTa-aKTUB-
HOCTBh KoToporo papHa (,0143 bx/mr. KCl npeapsapurensHo npoxanui-
BaloT Ipu TeMrieparype 120—130 °C B Teuenue 2 4, 3aTeM pacTUPAIOT B
dapdopoBoii ctynke. I'oTosar ceprio u3 10—15 XOHTPOJIBHEIX UCTOY-
HUKOB M3 pa3HEIX HaBeCOK KCl (ot 20 1o 200 MT) Ha TaKMX Xe NOUIOX -
KaX, KaK¥e VCIIONB3YIOTCA VIS paJliIOMETPHUY CUCTHBIX 00pa3iioB onpe-
IEJIAEMBIX PATUOHYKIUIOB. AKTUBHOCTH, “K B IIPHTOTOBIEHHBIX
CUECTHBIX 00Opas3lax U3MEpPSIOT B COOTBETCTBMM C 11. 13.10.

PaccuurtaiBaioT KOAMOUUMEHTH CBA3H MEXIY aKTUBHOCTRIO CIET-
HBIX 00pa3LOB pa3HOMU MACcChl ¥ CKOPOCTBIO CUETa UMILYJILCOB OT M3JTY-
yeHus “K o ¢opmye:

0,0143.-m
Kye = bx/(vMn/vus), Tae (6)

(%
0,0143 — yneapHas 6era-akTuBHOCTh KCl, BX/MT;
m — Macca U3MEpSIeMOro Iperapara, Mr;
Ny — CKOPOCTh CYETa MMILYJIBCOB (MMIT/MMH) OT Ipenapara
KCl maccoit m, MT.

CTposT rpapux 3aBUCHMOCTHA KO3(DMUIIMECHTOB CBA3U OT MACChI
cgeTHOIO o0pa3sila Ha motoxke (puc. 1).

IIpameqanne. 3Hasg KO3PPHUIIMEHT CBI3M MEXIY aKTMBHOCTBIO U
cKopocThIO cyeTa mMnynscoB KCl, MoxHo onpenemts Ko3d¢uiieHT

CBS3Y I OeTa-M3nyJaronmnx pagdoHyKIINIOB CO CPEOHEH SHEpTrUeit
m3nydyeHus He meriee 1 000 k3B (Kx):

P..,P
K. =K, *—ﬁ;‘f’—j—;"f‘i’- BK/(1MI1/MuH) (7)

Koaddumuent camonornomenus (P,) onpenenstor
o hopMmyne:

Ay,
0,693-d

P, = E-expéﬂﬁ%'d/ﬁuz )] Bx/(umr/mun), rae (8)

d — TOJIIMAHA CJIOS IIpenapaTa Ha MOIOXKKE, MI/cM;
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A,, — CIOit TONOBAHHOTO ocnabieHys GeTa-4acTu, Mr/cM’.

IlompaBKky Ha IOIVIONICHUE OeTa-dacTULl B MaTepuaje OKOIIKa
CUETYMKA OIIPENENSTIOT 10 hopMmyie:

P, =expl-0,693-h/A,,) , e 9)
A — TOJIMIMHA MaTepyaia OKOIIKA CYeTINKA, MI/CM

4.2. JL1s1 IIpUTOTOBNICHMS KaTOpOoBOYHEBIX 00pasiioB *Sr(**Y) uc-
TIONB3YETCH STATOHHBIM PACTBOD PAIMOHYKIMAOB ¥Sr(*Y) yaeabHON
00bpeMHOU akTUBHOCTRIO [0—100 bx/cM’. K oToOpaHHBIM anuKBOTAM
STAJIOHHOI'O PaCTBOPa OMMHAKOBOIO 00LEMa, TIEPEHECEHHBIM B TCPMOC-
Tolikue XuMudeckue crakadsl (rorosar 10—15 obpasnos), nodasiasgioT
20—30 M1 2 1 HC, BHOCSIT pacTBOpEI HOCHTENEH *Y — XJIOPUCTHIA UT-
Tpu# (oT 20 mo 200 Mr B pacuere Ha Y,0,) M XJOpHUCTHIM CTPOHIUM
(100 mr B pacdere Ha SrSQ0,), pa3dasasioT IUCTWUIMPOBAHHOM BOJOH
10 100 M u xunsitat B Tedyenue 20—30 mua. M3 ropstuero pacrsopa
OCAXXAAIOT THAPOOKNCH UTTIPUS J0obaBiIeHueM 6e3yTojIbHOrO aMMuaKka
1o pH = 8—9, ocamok oTHWIETPOBLEIBAIOT N ITPOMBIBAIOT TOPSTYEH TVIC-
TWLUIVPOBAHHON Bomo#. Bpemsi otneneHua ®Y or ¥Sr 3allMCHIBAIOT U
VUUTBIBRIOT IIPU pacdeTe akTHBHOCTH. Ocanok nepesocar B papPpopo-
BBIA TUTENH U IIPOKANNBAIOT B Mydeie npu Temrepatype 800—900 °C no
NOJy4eHYs1 OKMCH UTTPHSA Y,0,. IlonydeHHEBIN ocafoK HaHOCAT PaBHO-
MEPHEIM CJIOEM Ha TIPEABAPUTEIILHO B3BEIIEHHYIO IOMJIOXKY, B3BEIIIM -
BAIOT OCamOK BMECTE C TIOJUTOXKON MJIs1 OTIPEAC/ICHNE MAaCChl NNOTYYECH-
Horo obpasua. Takum oOpazoM, rorossat 10—15 oOpa3uoB ¢ pa3HoON
MacCOW U1 U3MEPEHUSI aKTUBHOCTH St IO €ro IOYepHEMY PaIVIOHyK-
auay *Y. AKTHUBHOCTE ¥Y B TIpMIOTOBJICHHOM CYETHOM o06paslue
U3MEPSIOT B COOTBETCTBHH ¢ 1. 13.8.

PaccyuTeIBaloT KOAMOUUMEHTHI CBSI3M MEXKILY aKTUBHOCTBIO CYET-
HBIX 0OPa3I[0B Pa3HOY MAcChl X CKOPOCTRIO CUeTa MMITY/ILCOB OT U3JTY-
yeHuA *Y o popmyie:

Ky o0 =- — (Bx)/(umr/vun), 1A (10)

A,., — aKTUBHOCTE Y B cHeTHOM o6pasne, bx;
7 — CKOpOCTH CHETZ UMIIYJILCOB B CUETHOM 0bpa3iie 3a BhI-
‘ YeTOM CKOPOCTH cyeTa POHA, UMIT/MUH;
e”™-»" — morpaska Ha pacran *Y, (Ta6un. 6).

CrposT rpaduK 3aBUCUMOCTH KOI(P(DHUIIMECHTOB CBA3H OT MACCHI
CYETHOTO o0pasla Ha routoxke (puc. 1).
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Bec OpenaparTa Xa DONIOXES, M

Puc. 1. 3aBUCHUMOCTE KO3 PUITHUECHTOB CBA3Y

MEXIY CKOPOCTBIO CYETA UMIIY/IHCOB OT

bera-u3nydeHUs

TOJICTOCJIOMHEBIX IIPCI2PATOB PANVIOHYKIUAOB U X AKTHBHOCTHIO
OT MaCChI CYETHOTO 06pa3Lia Ha IOUTOXKE TLTOIAABIO 2,5 cM

4.3. JInsi NpurotToBJIcHUSA KanuOpOBOYHEIX 00pa31ioB ¥7Cs UCITONE-
3YIOT 3TAJIOHHBIN pacTBOP pAIUOHYKIIKA (s yaeabHOM OOBEMHOM aK-

TUBHOCTRIO 10—100 bx/cM?. B crakansl Ha 50

MJI BHOCSIT PACTBOPHI HO-

curenda ¥Cs — xnopucteii ueaui (ot 20 xo 200 mr 8 pacuere Ha Cs,Sb, 1)
M ATUKBOTHI STAJIOHHOTO PAaCTBOpa OJMHAKOBOIO 00heMa, HOOABIAIOT

30—40 mn 3 1 HCl m xunsrar 15—20 vy [o

CJIE YEro pacTBOp pa3daB-

JSIOT JUCTWIIMPOBAHHOM BOJAOM IO HEepBOHA4YaJIbHOrO o0beMa ¥

OXJ1IaXIAI0T. B onyyeHHbIe paCTBOPhI BHOCAT

10 3 MJI CREXENPUTOTOB-

JeHHOTO HachieHHoro pacrsopa NH,I (vt KI), npwiusaior 0,8 Mt
10 %-ro pactBopa TpexxmopucToy cypsMbl SbCl, 1 xopormo nepeMemm-
BalOT pacTBOP CTCKITHHOM IATOYKOM 10 00pa3oBaHMs KpPacHOIo ocal-

Ka. Ocanox BREIIEPXKUBAIOT B TeucHue 1,5—2,

0 ¥ (MOXHO HAa JISTHON

6ane). OrcrosBumiics ocagok Cs,Sb,l, duiabTpyIoT, NpoMsIBAIOT 3—4
pa3a JIeASHON YKCYCHOM KMCIOTOM (0 OCBEeTICHUS IIPOMBIBHBIX BOJ),
33TEM STWIOBBIM CIIMPTOM HO YIANCHUWS 3anaxa YKCYCHOM KMCHOTHL ¥
BRICYIIMBAIOT. BRICYIIIEHHEIA OCaA0K HAHOCST PABHOMEPHEIM CJIOEM HA
[IpEeaBapUTENbHO B3BEHICHHYIO ITOUIOKKY, B3BCIIMBAIOT OCAN0OK BMECTE
¢ MOILTOXXKOM st OTIpelICICHMS MacChI TIOYICHHOro obpasiia. Takum
obpazoM rorosar 10-—15 o0Opas3iioB ¢ pasHON MacCoi sl ¥3MEpPEHMSA
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aKTUBHOCTH '(Cs. AKTUBHOCTD '¥(Cs B IPUTOTOBJICHHBIX CUECTHRIX 00~
pa3lax M3MepsIIoT B COOTBeTCTBYH ¢ 11. 13.9.

PaccuuThIBalOT KOG OUUMEHTHI CBI3H MEXIY aKTUBHOCTRIO CYECT-

HBIX 00pPa3IIOB pa3sHOM MACCH! ¥ CKOPOCTBIO CYeTa MMITYIECOB OT U3JY-
yeHuda 'YCs 1o popMmye:

_ Acwzg

Kz = , (bx)/(vM11/MURH), rOe (11)

A. .., — aKTUBHOCTSH ¥'Cs B cyeTHOM 00pasiie, bk;

n — CKOPOCTh CHETa UMTIYJILCOB B CICTHOM OOpaslie 3a BEHI-
YETOM CKOPOCTH cyeTa (POHA, MMIT/MUH.

CtposaT rpapux 3aBUCUMOCTH KO3((PHUUHEHTOB CBA3U OT MacChl
CYETHOro odpasiia Ha IMOJIOXKE (puc. 1).

4.4. J1ns OcTa-u3IyqaionmX paqguoHyKINAOB — 22A¢, HaXooq1ero-
CA B paJMOAKTHUBHOM PaBHOBECUM ¢ *¥Ra, 1 #Pa, Haxogsgmerocs B pa-
JUOaKTUBHOM PaBHOBECHH ¢ *¥Th, MOXHO UCITOIb30BaTh 3HAYCHUS KO-
3 PUIIMCHTOB CBA3Y MEXY CKOPOCTBIO CUETa UMITYJILCOB M AKTUBHOC-
THIO PaAVOHYKIIUIAOB, MOJMYYCHHBIE I Y, TaK KaK MaKCHMAJILHBIC

SHepruy OeTa-M3MydCHUS VKA3aHHBIX PaIHOHYKIMIOB pa3INJaIoTCs
He3HaunTeIbHO (3 Pa — 2 300 k3B, 2Ac — 2 089 xoB, Y — 2 274 x3B).
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Ilpunoxcenue 6

(cnpaesouroe)
Cxemnl
PaIHOXAMHYIECKOro onpeaeieHus YAe/JIbHOH AKTHBHOCTH
PAINOHYKJIH/A0B B BOJE

CxeMa pagHoXMMHEIECKOTO opefe/IecHAs YeLHOH AKTUBHOCTH
“Ra, *Ra, **Ra, ™'U, U, ""Po, "°Pb, **Bi, “*Th, **Th, **Th 8 Bose

+ HC! (30 v}

+ BaCl; (00-1G0 wr & pasuere na BaS0,)
+ FeCly (20 Mt & pamuara wa Fo,03)
Booapuseise 0o 700-800 mn

+ 10 % Ha80, (30-48 mnj)

. GUILTPAT 1
{**Po, *“Pb, waoroms ypawa, Topus)

+ OUNMLTPAT 2

+ OCAJIOK 3, pacTeopaniusti 8 21 HCI
Kvnsqenns 1o yaaneHing COy

+ NHOH, we cogamaiipdl CO;

R e S—— P g T B S

Fe{OH)},
e S e

+ v HQ {78 mn)

%
5
5

+ FeCly (10 Mr 8 pacera na Fap0,)
Kunrustne go yoanawsr CO; l:flE
+ NH.QH, 1e cogepeatmit CO.

s+ YOl (60 wmr 8 pagseve 1g Y ()
I +« + Kosaesnpimposareas HNO, i —
s KUsuenns 20 paapyiieHus
OPrEHUMOLRAX BHGROT
. 1ﬂ""l HCI (100
. [ » + 1H [ En} .
*  Mpoxarmeaiue ¥ 10% H,804 (16 un) * ¥ Hacaewdl pacraop ﬂﬂwm
v Dunewnsasms Wmmu{w w)  [*Tpg, '°Pb)

" Vsueperme Geora- | NH.OH (0 pH=1.5)

=
) 3

Tipa@Enrgae
s  BameumMBuHme
OUILTPAT +  Mamopenue anbtga-
AXTHEHOCTH
Onperenoine
#ira =a
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Cxema pamoXumMmgecKoro onpenen
Cs

*Srn

w & &F K ¥ 5 & 2 N »

eHns YICALHON AKTHRHOCTH
B BOJIE

+ HCI {no pH =1)

+ YCl, (60 mr & pacudTe Ha ¥,0,)

+ 8rCl, (100 mr 8 pacyare wa Sr80,)

+ CsCli (8D wr 8 pacveTe na Cs,5b,))

+ LaCl, (60 mr n pacuerd ¥a L.a,0,)

+ 50100 ur CaCl, (N uanoR MUHepRINISUMN ROJL)

ghinapubanse no S00—600 un
+ 50 st H,C.0, HechnieMioK
+ NH,OH {(nio pH=4)

BhitepEUBANKE 24 4

OCAROK
3r€,0, Y,(C,0),

npoxanveaniue (14 npu t=660—T040 °C)
+ 2% HC)

+ H,0 AUCTAMNNPOIAHNENR
+ NH,OH, ne copepseanii CO, (no pH = §~—8)

a8MMCH BREMOHA GTAGREHKA Y ot Viy

OCAROK
Y(OM); La(OH),

Hite B 30—40 mnt 18 HCH

—

mmmnmmwmmmnywm,

; SPUNLTPAT ’

» + 5+7 san 10% NINO,
» + 87 mn 10% Na Fa{CN),
¢ BhifiepKMBIHKS 35 4

¥ |

" YHO I ¢ n {2=34 nput= 400500 °C)
« + K50, (10 HachilianMA pacTaopa) : *W

- RopAv we 30 s L_' xMaRvense 2030 MuH

GHHbTPAT )
T

LaCl, (60 &r & pacuere Ha La,0,)
narpapuanye 10—20 mus
K80, {10 NacbitaHmA pacTROPA)
BLIAGPMKEAHKRE 30 MUH

A n = 2

OGAAOCK

* H,0 aucTmnuposanMan
» NH,OH, v cogapmatiui CO, (o pH = §-9)

\ A ey
OCAOK OUNLTPAT
I Y{DOH),
—
QUNLTPAYT

* pacreopenns B 2H HCI

+ H,Q gueTHRNUpORAKHAR

+ 10 st M,C,0, Nacuitiermeit
NH,OH {no pH = 1,8)
BrAepunanus 20—30 uun

Y

L

OCANOK l
Y{C.0.),

* ppoRanueaHke {14 npmt=800—500 °C)
=+ HLO AMCTUNNMpORaNNAR
* REIBGIIWAAHWY

" RAMEPOHUS P-aXTHBHOCTH
— -—-—-——-’p
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OXNTANMIEHNS
% Jmrt NH,! HachanonHoR

Nu 80, (ro oSecuneunsaHiA pacTeopa)
+ 0,8 ShCl, vachimenon
BhigepaiBatie 40 MUH

# & B N =N

ocmnu'

hANLTPOBHHKe
nposbiaxa CH,0, negrioi
npoxiipxa O,H,0, (ro yranexnnn sanaxa G,H,0,)

BhiCYLIMBRMMIG
BIReIMBaHMC

HIMapeHKs B-aKTUERHOCTM

|

" = & & 8 =N
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Ilpunoscernue 7

Ilepegens
METOJHK PANHAIIAOHHOI0 KOHTPO.JIA MATHEBOU BOAB]

1. O1t60p 1 noaroroska npod® IMATHEBOM BOMBI JUISE OIIpEaeICHMS
IIOKAa3aTeneit paquanmoHHo! 6€3011acHOCT. MeToamdecKie peKOMEH -
nauu, yTB. PocmoTpebramazopoM ot 27.12.2007 Ne 0100/13609-07-34.

2. MY 2.6.1.1981—05 «PamuannoHHLIN XOHTPOJIE ¥ THTHEHHAYEC-
Kas OIIEHKA UCTOYHMKOB IIMTHEBOT'O BOAOCHAOKECHIA X TUThEBOU BOJIBI
110 IMOKA3aTe/IAM PanqualilMOHHOM 0E30IIaCHOCTHY.

3. TOCT P 51730—2001 «Boma mmutneBasi. Merton omnpeneneHus
CYMMApHOH YICIHbHON aKTUBHOCTH PATMOHYKIUIOB».

4. CymMapHasi aKTUBHOCTE albda- ¥ OcTa-U3IyYaomMX paguo-
HYKJIMIOB B IIPHPOIHEIX BOAAX (IIPECHBIX X1 MUHEpATH30BaHHbIX). ITon-
TOTOBKA IIpod M M3MepeHMsi. Merommaeckue peKoMeHann. Mocksa:
BHAMC, 2009. V1B. HIMUU OI'YII BHUNDTPH Pocrexperymuposa-
Hue, 2009,

5. MeTonuxa BRIIOJHEHM A N3MepeHUil 00heMHOM aKTUBHOCTH I10-
souus-210 ¥ cBuH1Ia-210 B IpHUpOIHEIX BOAAX anb(pa-0eTa-pafuoMeT-
PUMECKUM METOHIOM € paXyOXMMHMUYECKOM ITONroToBKOM. CBMAECTEh-
creo IIMMM THMII BHUHMOTPU Toccranmapra POD
Ne 49090.3H618 ot 18.12.2003; Ceuneresnncrso HCAM Ne 396-50,
Mocksa, BUMC, 2001—2003.

6. Meroouka BEIIOJNHEHWS M3MEPEeHM 00BEMHOM aKTUBHOCTH
M30TOIIOB ypaHa (234,238) B NpUpOLHBIX BOAAX ¢ MUHEPAIM3ALUCHA TO
J r/aM® ans@da~CrIeKTPOMETPUYECKMM MCTOIOM ¢ PagUOXVIMHIECKON
noaroroBkoi. CeuneremnctBo IIMWUHM I'HMHO BHUUNDTPHU I'oc-
craqgnapta PO Ne 49090.3H628 ot 18.12.2003. Ceunerenncteo HCAM
Ne 381-51d, Mocksa, BUMC, 2003.

7. Metonuka BBIIOIHCHNS H3MCPCHUMH OOBEMHON aKTHBHOCTH
u3oronoB TopuA (232, 230, 228) B IpHPOIHEIX BOZAX C MUHEPAIM3AITY-
e 10 S r/mM® anb(Pa-CIEKTPOMETPHUYCCKIAM METOIOM € PAIUOXUMUYEC
kol noxrorosxoi. Ceuperensctso MUY 'HMII BHUN®TPU I'oc-
crangapta PP Ne 49090.3H625 ot 18.12.2003. Ceuperenscrso HCAM
Ne 461-51D, Mocxsa, @I'YIT BUMC, 2003.

8. MeTtomuxa BBLIDIOJMHEHWSI M3MEpEHWY 00BEMHOM aKTHBHOCTH
M30TONIOB paaud (226,228) B ripoOax MPHUPOIHEIX BOX C MUHEpATHU3aliv-
e’ 0o 5 /oM anepa-6eTa-pagTiOMETPHICCKIM METOIOM € PaTAOXVIMII-
yeckoi noaroroskoit. Ceunerenscrso HMUNU TTHMII BHUHUADTPA
['occranmapra PO Ne 40090.6b327 ot 28.02.2006, Mocksa, BUMC,
2000.

9. MeTomnka pagoXMHUYIECKOTO IIPUTOTOBICHYIS CICTHBIX 00pas-
II0B 13 Ipod NMUTLEBOH BOIBI IUISI N3MEepEeHUS aKTUBHOCTH Po-210, 06-
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nieh ankpa-akTUBHOCTH (63 Po-210) 1 obineit 6eTa~-akTUBHOCTH (063
K-40) Ha pannoornyecKoM KOMILIEKCE € IIPOrPAMMHBIM 00CCIICUCHU -
eM «IIporpecc». CeumerenscTBO 00 arrecrauuy Meromuxy OIVII
BHNUOTPH Ne 42090,6B525 ot 27.03.2006.

10. MeTonuka MpUroTOBJICHUS CYSTHRIX 00pa3lioB U3 IPOd MUTHE~
BOH BOJABI 11 M3MepeHusa axTuBHocTy EPH ¢ ucnionbs3oBanueM paamo-
TOIMYECKOro KOMILIEKCa C TPOrpaMMHuBIM obecriedaeHmeM «IIporpecces.
CeunerenbctBo 00 arrecrarmm Metopguku OIYII BHUHUDTPHU
Ne 42090.6B524 ot 27.03.2006.

11. MeTonyxa BBRITOMHCHUS M3MepeHUM O0OBEMHON akKTHBHOCTH
M30TOIIOB IUIyTOHUS (239+240, 238) B NMpHpOIHBIX Bogax ¢ MHHEpaIy-
3auMen [o S r/oM? anbga-CrICKTPOMETPUYECKMM METOIOM C PallliOXM-
Muyeckoil  niogroroBkoit.  CsuperensctBo MMM THMII
BHUWDTPHU l'occranmapta PP Ne 49090.3H622 ot 18.12.2003. CBu-
nerenncTBo HCAM No 407-AD, Mocksa, BUMC, 1999,

12. Metognyeckre peKOMEHAALMM 1O ONPENCICHUIO CCTECTBEH-
HBIX U30TOINORB. panusa-224, ceuuna-210, topusa-232, ypada-238, pa-
nusi-226 B mipo0ax NHUTHLEBOM BOMABI, IOYBBI M 30/4bI pacreHMil, MP
JHUNPT M3 PCOCP. JI., 1978.

13. MeTtoanyeckme peKOMEHAAIIMHM 1O CAHUTADHOMY KOHTPOJIIO 32
COICPXaHMEM PAIMOAKTUBHEIX BEIIECTB B OOBEKTAX BHEIIHEN CPEIEL.
Hon pen. A. H. Mapest u A. C. 3mkoroit. M., M3 CCCP, 1980. 88 c.

4. MeTonUKa BEITTOJTHCHMA N3MEPCHUM YICIBHON aKTUBHOCTH Pa-
amonyxiauaos U, 24U, 22Th, ¥Th, 2Th, 22Ra, 2Ra, ?Ra, *°Pb, 2"Po,
WK, P¥7Cs, *Sr ¥ cyMMapHOW VIACTbHOM aKTUBHOCTH anboda-, OeTa-n3ITy-
YJAIOIIUX PAIVOHYKIVIOB B BOIE C IIPUMEHCHNUEM allk(ha-OcTa-panmo-
MeTpa U anbsda-crexrpoMerpa. Paspaborana O®I'YH HUUPI umenu
npogeccopa Il. B. PamsaeBa Pocrorpedonansopa. CauaeTenbCTBO
®OTVYII «BHUHAM um. 1. 1. Menneneepa» MenepayibHOro rocynap-
CTBEHHOTO Ar€HTCTRA 10 TEXHUYECKOMY PEryJIPOBaHHUIO U METPOJIOTUN
oT 26 oxTsa6ps 2007 r. Ne 1212/07.

15. MeToauka BLITOJIHEHNA U3Me pEHMM YISIbHOM aKTUBHOCTH pa-
JVUOHYKINIOB ypaH-234, ypaH-238 B BOJie ¢ IIPUMEHEHNEM HOJYIIPO-
BOJHMKOBOIO albk(a-crneTpoMeTpa B Boje. Paspaborana @PI'YH
HUWPI umenu nnpopeccopa I1. B. Pam3aena PocrioTpebran3opa. Cau-
nerenscTBo OI'YITI «BHUUM um. [1. . Menneneesa» OenepaibHoro
roCyJapCTBEHHOI0 arcHTCTBA MO TEXHUWUECKOMY DEryJIMpOBaHMIO M
meTpororuu Ne 207/08 ot 29 desparns 2008 T.
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Ilpunoxcenue &8
(pexomendyemoe)

Hadopmannusn,
KOTOPas XO/DKHA OLITH OTPAKEHA B IPOTOKOJIE MCILITAHWIMA

Ha3ssaHue opraHv3anym

AKKPEIUTOBaHHBIN VICTIBITaTEALHBIA JJA00PAaTOPHEIN IIEHTD
(uctpITaTeNbHAS JIabopaTopys)

IOpuwmuyecxuit agpec: ATTecTaT aKKpEANTaIlH
Tenedon, dpakc: Ne..or« » 201 r.
OKIIO......... , OI'PH........... 3aperucTpupoBaH B I'ocpeectpe:
HH/KIIII................ Ne POCCRU....oT « _» 201 r.
HeHCTBUTEIEH IO «  » 201 r.
IIpoToKou

JA00paATOPHBIX HCCJIEOBAHMI MM THEBOM BO/IbI
0 MOKA3ATE/IAM PATHANAOHHON 0€30IACHOCTH

Ne om<« __ » 201 _e.

HaumMmeronanue npo0sl (06pasia)

[Ipo6ul (0Opa3iiel) HanIpaBICHLl | .

(HauMeHoOBaHue, afpec, NoApa3feieHNe OpraHM3aLMy, HanpaBuBIIEH NPOGD!)

Jlata v BpeMs orbopa npoObi (oOpasna) o

HaTta ¥ BpeMs JocTaBKM Ipodrl (0Opa3iia) L

Iens oTOOpa

IOpuryeckoe U0, THIMBUAYAIBHLIA IIPEAIPUHHUMATED
WK QU3NICCKOE JIMIO, Y KOTOPOIO OTOUPAITUCH ITPOOEI

e

(Ha¥MEHOBAHME W I0PUANNECKUH aapec)

O0BeKT, Iie MPOHU3BOOWICSA OTOOD POkl (HAaMMEHOBAHME
U (bakTUIeCKUM aapec):

pirr— lfinliria e

(apTe3MancKast CKBaXVHa, BONOTIPOBOX, TIAPTHS BOIE,
pacthacoBaHHON B EMKOCTU U T. 1.)

o01Ice KOJIMIECTBO CTPAHULL : cTpanuua 1
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s 6006t pachacosannoi 6 emxocmu, yKa3ams:

HisroTorTe,Hh (HAMMEHOBaRNE, thaxTHIECKMIi aapec

(cTpaHa, pervioH W T. I1.) )
J1ara u3roroBieHnA

Homep mapTuun

O0bvem naprau
Tapa, ynaxonka

H/1 Ha MeToauky oTbopa

Y CHA0OBUSA TPAHCIIOPTUPOBAHMS

Ycnosus xpaHeHUs

HOonoNMHUTEILHBIE CBEACHUS |

CpencrTea n3mepennii

Howmep IlaTa OXOH~-

CBUIC~ YAHUSI KeM BrIIa-
TEJIhCTRA HecTBUS HO CBMC-
0 T'OCTIO- CBHOEC~ TEJILCTBO

BEPKE, JaTa | TenbCcTBa

Haumeno-
BaHME 3aBoacKon
CpeOcTB HOMED

U3MEpEeHUL

HopmatuBro-mMeTOoaMIecKas JOKYMEHTANHUSA
(Ha36anue, Homep u 0ama ymeepicoeHUs, Kem ymeepicoena)

1. CanlluH 2.6.1.2523—09 «HopMbr pagualimoHHOR 6€3011acHOC-
™ (HPBb-99/2009)».

2. CIT 2.6.1.2612—10 «OcHoBHEIE caHUTapHbIE TIPaBMIIA 006eCTIC-
YeHUA paguaimoHHOR 6¢e3omacHocTH. (OCIIOPB-99/2010)s.

3. CanllunH 2.6.1.2800—10 «'mrueHmIeckye TpeOGOBaHUS IO OTpa~
HUMEHMIO 00JIYYEHUS HACSICHUS 33 CHET TIPUPOIHBIX UCTOTYHNKOB HO-
HUSUPYIOUIero n3nydeHus». M., 2011. 40 c.

00ILEee KOANYECTBO CTPAHWUI], ; CTpaHuLa 2
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4. MY 2.6.1.1981—05 «PamgnanmoHBRIA KOHTPOIb X T'UTHMEHUYEC
Kas OIICHKa MCTOYHMKOB ITUTHECBOIO BOJOCHA0XKCHUS U IIATHSBOM BOIBY
IIO ITOKA3aTesIM pafuallMOHHOMN 6e30r1acHoCTH. ONMTUMM3AIMS 3a1UT-
HBIX MEPOIPUSTHNA HCTOYHMKOB IHUTBEBOIO BOJOCHAOXEHMS C
ITOBRIIICHHBIM COJIEP3XXaHUEM PaIMOHYKIIUIOBY,

5. CanlluH 2.1.4.1074—01 «ITutheBas Boga. I uruenmgeckue pe-
O0OBaHMsI K Ka9¢CTBY BOABI HEHTPANMUIOBAHHEIX CUCTEM IIUTHEBOTO BO-
JocHaOXeHust. KOHTpOJIb KaueCTBa».

6. CanlluH 2.1.4.1116—02 «IIntheBas Boga. I urneHmueckue Tpe-
OOBaHMS K KaYeCTBY BOJEI, pachacoBanHoM B eMxocT. KOHTPOIE Ka-
YECTBay.

7. MeToiuka BRINTOJTHEHNA U3MepeHu (Ha3BaHHe, HOMED U faTa

YTBEPXKIACHHUS, KEM YTBEPKIICHA).
Jlata ripoBeme Mg M3MEPEHMI: « » 201 r.

L )

Pe3ynTaThl H3Mepe i

Heonpe-
Pesymprar |  menmeH-
H3MEPEHUA HOCTbH

* I1py MpOBEACHUM TIOTHOIO PATUOHYKIMIHOTO aHaAIM3a

3aKoucHYe:

J
:
i

WccnenoBaHus XIpOBOIHIHA:

(JOmXHOCTS) (®.,H., 0) (Iloanuces)
3aBeyIoIIMH JlabopaTopHen (D, A.,0) (Tlommice)
o0lIee KOTUYIECTRO CTPAHMIT : CTpaHuna 3
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Cnncox ¥CHoMb30RAHHOM JUTEpaTYPLI

1. Canoxumkos YO. A., Aimues P. A., Kanveixos C. H. Pagnoak-
TUBHOCTD OKpyXatouleit cpensl. M.: BUHOM. JlaGopaTopHa 3HaHMMA,
2006. 286 c.: win. (MeTombI B XUMUH).

2. AnanvTvyeckas XuMust ypana / I'masHeri pegaxrop A. H. BuHo-
rpanoB. M.: Axkanemus sayk CCCP, 1962. 430 c.

3. Bnosenko B. M., [lybacos 0. B. Ananurudeckas XUMUs pagy-.
JI.: Hayxa, 1973. 189 c.

4, MeTonmueckue peKOMEHIAMM 110 CAHUTAPHOMY KOHTPOJIIO 34
COLACPXaHUEM PAIMOaKTUBHEIX BEIIECTB B 0OBCKTAX BHCIHHEU Cpelibl
/ Tlonm pen. A. H. Mapes u A. C. 3sixkoBoii. M., M3 CCCP, 1980. 88 c.

5. Kpatkuii cipaBounuk xumuka / ITox ped. b. B. Hekpacosa. M.:
['ocymapcTBeHHOE HaAyUYHO-TEXHUYECKOES W3IATEJBCTBO XMMMYCCKOH
anrepatyphsl, 1954. 559 c.

6. CamysibpcoH O. O. MoHo0OMEHHEIE pas3ieIeHUS B aHAITUTHYCC~
Kot xumun., M.-JI.: Xumus, 1966.

7. KMaKoCcTHaa KOJOoHoUHasa xpoMororpadnsa / Iox pea. 3. eina.
M.: Mup, 1978. T. 1.
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