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TAMMA-CIHHEKTPOMETPUYECKOE OIIPEJEJEHUE COAEPKAHUSA YPAHA, TOPUSA
M KAJIUS B TIOYBAX FOI0-BOCTOKA TOMCKOM OBJIACTH *

AKTyaJIbHOCTb pabOTHI CBSi3aHa C pa3pabOTKOH HOBOTO MOAXO0/a AUCTAHIMOHHOTO MOHHTOPHHTA MOBBIILICHHON pa-
JIMOAKTUBHOCTH TI0YB C HCIIOJIL30BAHHEM OOPTOBOTO PaMOMETpa, PErHCTPUPYIONIEro KOCBEHHbIE 3(Q(EKTHI, IIPOSBIISIO-
muecs B cpejie. JlaHHBIH BOIIPOC akTyajJeH B paifoHaX ¢ BEICOKMM ITOKa3aTeNleM pPaJiodKOJIOTHIECKUX PHCKOB JUIS Hace-
nenust. MeTosoM IoJIeBol raMMa-CIeKTPOMETPUIECKOl CheMKHU MPOBE/ICHa KOJIMIECTBEHHAs OL[EHKA €CTECTBEHHBIX pa-
JMOHYKJIMJIOB B II0YBax 0ro-Bocroka Tomckol obnacty. JJaHHBIE O paMOHYKJIMIOM COCTaBe MOYB, @ IMEHHO COJIepKa-
HHUHU ypaHa, TOPUs U KaJusl, O3BOJISIIOT YCTAaHOBHUTH IPUYNHBI ITOBBIIIEHHOW KOHIGHTpALUH (IIPUPOIHBIE NI TEXHOT€H-
HBIE) U OLICHUTH CTENECHb ONMACHOCTH I HaceneHus. [1oBbIIIeHHOE colepikaHue TopHsl oOHapyskeHo B 1mouyBax 1. CBeT-
noro, a. Kyckoso, TT'OK «MnemeHnT» ANEKCaHIPOBCKOTO y4yacTKa, C. 30pKajbleBO, a ypaHa — B pobax B 1. Ky3ose-
Bo, 1. Hanexxna, TT'OK «aeMeHUTY.

Kntouesnie cnosa: camma-cnexmpomempust, paOUOHYKIUObL, NOYGbL, KAIUL, YPAH, MOPUIL.

BBenenue

Murpanys 1 HakOIUIEHHE PaIlOaKTUBHBIX 3JIEMEHTOB — 3TO CJIOKHBIE IPOLIECCHI, HA KOTOPBIE BIIUS-
€T MHOXKECTBO (PakTOpOB MPHUPOTHON cpeabl. HINKATOpHBIE XUMUYECKUE DIIEMEHTBI B Pa3IMYHBIX KOM-
MOHEeHTaxX JanamadTa 00pasyloT eANHYI0 CTPYKTYPY T€OXMMHUYECKOTO POCTpaHCTBa. B HacTosImee Bpe-
M5l MICTOYHHMKH PaJHOAKTHBHBIX BEILIECTB, MPEACTABISIOMINX OMACHOCTb [UIS KUBOH NPHPOIBI, UMEIOT
pas3MYHBIA TeHe3Huc, GOPMbI UX HAXOXKAEHHUS U 3aKOHOMEPHOCTH MHIPAILMOHHBIX IPOLIECCOB B OKpPY-
JKaIoIIeW CpeJie IMOCTOSHHO YCIOXKHAIOTCSA, @ B pallOHaX pacHpOCTpaHEHUs PalOAKTHBHBIX MOPOJ U MOYB
HaOmoaeTcst BBICOKas 3a00J1eBaeMOCTb HaceneHus [1].

[loBbImeHHAs KOHIIEHTPALMS PaANOAKTUBHBIX 3JIEMEHTOB MOKET OBITh CBS3aHAa KaK C MPUPOTHBIMU
(akTopaMu (MECTOPOKACHUS PENKUX U PEAKO3EMENLHBIX METAJIOB, OPEOJIbI paccessHus U T.1), TaK U C
AHTPOTIOTCHHBIMU (UCTIBITAHUS SIIEPHOTO OPYIKHsI, aBAPUH U BEIOPOCHI MPEINPUSITHI SAEPHO-TOIIIMBHOTO
mukiia (SITL), pazpaboTka MECTOPOKAECHUH MOJIE3HBIX MCKOIMAEMBIX, 3aXOPOHEHHUE PAJHOaKTUBHBIX OT-
X070B U T.A.). IIpu oOHapy>kKeHHHU 30HBI ¢ BHICOKOM CTENEHBIO HAPYLIEHUS! PAJUOAaKTUBHOTO PABHOBECHUS
B MOYBAX, MOTYT OBITH BBISIBIIEHBl HECAHKIIMOHUPOBAHHBIE 3aXOPOHEHHs paJMOaKTUBHBIX OTX0J0B. [lo-
3TOMY PaJHOAKTHBHBIE HJIEMEHTHI N3yUYaIOTCS C LIEJIbIO PELICHNSI MHOTHX HAyYHBIX BOIIPOCOB, TAKHX, KaK
UCCJIEIOBAHUE PA3IUIHBIX T'€OXUMHUYECKUX IPOLECCOB, OLEHKA 3KOJOTMYECKONH OOCTaHOBKM M MOHHUTO-
PHUHT pajuanroHHOTO (OHA, U pa3padOTKU HOBBIX METONIOB Pa3BEIIKH MECTOPOXKICHUH IOJIE3HBIX UCKO-
naemsix [2].

N3yuenue paguoHYKIMIHOIO COCTaBa IOYB IPOBOIWIOCH B PaMKax IIEPBOIO 3Tana pealn3aliu
rpanta KHAC POOU 20-35-90046 «AcnupanTs». i1 n3MepeHnii cofepKaHusg TaKUX 3JIEMEHTOB, Kak
KaJIMii, ypaH U TOpUH, UCTIOIb30BAIUCH MOJIEBBIE FaMMa-CIIEKTPOMETPUUECKHE METO/IBI, a IMEHHO pa3pa-
OoTannbli Ans noneBbix uamepenuit K, U, Th nopratusHblil ramma-cnekrpomerp GS 512. IloneBas ram-
Ma-CIHEKTPOMETPHS IPUMEHSAETCS B Pa3BEIKE MOJIE3HBIX UCKOMAEMbIX, IPU BBIIOJIHEHUH Te0()hU3NIeCcKOM
CHhEMKH, HaOJIOJICHUH 33 €CTECTBEHHBIM PaIMOAKTUBHBIM ()OHOM, OLIEHKE PaIHMOaKTHUBHOCTH TPUPOIHBIX
Y aHTPONOTeHHBIX 00bekToB. Habupaercs 6aza nanneix no K, U, Th, koTtopas B HacToAMHA MOMEHT CO-
nepkut okoio 30 mpod u OymeT pacmupsaThes. OOpa3Isl MOYB OTOOPAHBI ¢ BEPXHUX TOPHU3OHTOB IOY-
BEHHOTO MPOQUIIS, TAK KaK PaAHOHYKIHBI PACTIPEIEISIOTCS TOBOJIBHO PABHOMEPHO 10 BCEMY MPOQIITIO.
Ob6pazyronye pagrioakTHBHbBIE OCaIKH PAJHOHYKIHIB TAK)Ke KOHIEHTPUPYIOTCS B IIOBEPXHOCTHOM CIIOE
moyBkl ToJuHOM 2—20 cm [3].

Conep:xaHue eCTECTBEHHBIX PAANOHYKJINIOB B MO4YBAX IOr0-BocToKa ToMckoii 061acTu

Ienpro 1aHHOTO MCCIIEIOBAaHUS ABJIIETCS MTOJMYUYEHUE NaHHBIX, HEOOXOAMMBIX Ul aHANIN3a U KOJU-
YECTBEHHOH OLIEHKH COAEP)KaHHS PaAMOHYKIMAOB (MCTOYHHKOB TaMMa-U3ITy4deHHs) B MOYBaX, a TAKXKe

* PaGora BBIIOTHEHA TIpH (pHHAHCOBOI Moanepxke PO®U B pamkax Hayuroro mpoekra Ne 20-35-90046 «ACIIHPAHTE H B paM-
Kax HayyHoro mpoekra Ne AAAA-A17-117033010037-0.
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JUIsl BBISIBIICHHS PaJIMOAKTUBHBIX aHOMaIHWi, OOBEKTUBHOW OIIGHKH YTPO3bl JUIS HACEJIIEHHS W IPOTHO3a
Pa3BUTHUS paJalliOHHON CHTYaIlMH CaMOW TYCTOHACEIIEHHON I0T0-BOCTOYHOM YacT ToMcKoit obmacTw.
PagnoaxkTuBHOCTH MOYBOOOPA3YIOUIMX MOPOJ OIPEAEIAET CpPEeIHEe COACP)KaHHE ECTECTBEHHBIX Paauo-
HYKIUIO0B B TouBe. OCHOBHBIMH HCTOYHHKAMH TaMMa-U3JIydeHHs B TMPUPOTHON Cpesie SBISIIOTCS Ka-
muii K, ypan U u Topuit Th. M3nyuyaempie MU raMMa-KBaHTBI MONAIAI0T B YHEPTETUYCCKHI HHTEPBAI
10 2615 x3B. 'amMMa-ciekTpoMeTpHuIecKoe ONpeAeeHUE COAEPKaHUs Kallusl OCHOBAHO HA PErHCTPaLiU
PAJIMOAKTHBHOTO M30TOMA Kamusi ‘'K, JoNis KOTOPOTO B €CTECTBEHHBIX M30TONAX KalHs COCTABJISET
0.012%. Ompenenenne conepkaHusi Kajusl SABJSETCS NPSAMBIM, U PE3yJNbTaTbl B 00JaCTH T€OXMMUHU H
reoU3UKH BRIPaXKarOTCsA B MPOLIEHTaX KOHIEHTpaluu 1mo Macce. CopepkaHue Kajlisl B IOYBaX 3aBUCHT,
IIPEXJE BCEro, OT UX MHUHEPAJIOIMYECKOTO U I'PaHyJIOMETpU4ecKoro cocraBa. Camas BBICOKAs KOHIIEH-
Tpanus Kajausi HabIrogaeTcs B YepHO3eMax, a caMasi HU3Kasi — B CyNeCcYaHbIX JePHOBO-MIO30JIMCTHIX TOY-
Bax. ConepxaHue TOpus U ypaHa Belpaxkaercsi B rp/T. ComepikaHue TOpHs B HO4Bax pernoHoB Cubupu
YCTOMUMBO, a COJEepKAHUE ypaHa BO3pAacTaeT B apUAHOM kiumare. PailloHBI, OJBEPKEHHBIE BIMSIHUIO
npeanpusatuil A TL, OTaMYarOTCs NOBBIIEHHBIM COAEPKAHUEM H30TOINOB YpaHa B MPUPOJHBIX CPElaX, B
TOM YHCJIe ¥ TI0UBaX. Y CpeJHEHHbIE 3HAUeHHs 10 moyBaM 3anagHo-CHOMpCKO HU3MEHHOCTH COCTABIISA-
10T 11t Kaius — 1.7%, ypana — 1.5 /1, Topus — 6.5 1/ [4].

B xauecTBe 00BEKTOB UCCIENOBAHUS UCIIOIB30BAIN IPOOHI II0UB, OTOOPAHHBIC B HACEIEHHBIX IIyHK-
tax Tomckoi oomactu (50-60 kM ot r. Tomcka) B neTHe-ocenHui nmepuoa 2020 r. xak B OJMKHEH 30HE
BiustHUs Cubupckoro xumuueckoro komounata (CXK) mo «pose Berpos» (puc. 1), mo ocu paanoakTus-
HOTO cllefja, 00pa3oBaBIIETOCs B pe3yibrare aBapuu 1993 r., Tak W Ha 3HAYUTEIHLHOM PACCTOSHHHA OT
CXK, k 3amany ot r. Tomcka (puc. 2) [5].
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VYposenb cogepxkanust K, U u Th B mpobax 1mouB W3ydeHHOH TEPPUTOPUM COOTBETCTBYET JAHHBIM
IPYTHX HCCIenoBaTeNel u, B 1elIoM, OJIM30K K 3THM 3HadeHusM (Tabm. 1) [4].

Tabnumna 1
Conep:xaHue eCTeCTBEHHBIX PAJHOHYKJINI0B B o4Bax ToMckoi 00/1acTH, CTENHON U Tae:KHOH 30HbI CHOUpH
(2010 r.) [4]
O6nacTh UCCIeIOBaHUS U, i/t Th, v/t K, %

Tomckast 007acTb, BKIIOYAs 30HY 2596 9.6-10.8 17

istHAA CXK

VYcpenHeHHble 3HAUEHUS MO TaeKHOU 2 5.7 1.6

3oHe Cubupu (0.4-3.1) (1.7-8.1) (1.3-2.1)

YcpenHeHHbIe 3HAYEHUS 1O CTEMHOU 1.8 7.3 1.9

3oHe Cubupu (0.7-2.8) (3.0-17) (1.3-2.7)

AHanu3 MoJTyYeHHbIX JaHHBIX MOKa3all, YTO HAOJI0AaeTCs NPEBBIIICHHE COAepKaHUs ypaHa B MOY-
Bax I10 CPABHEHHIO CO CPEAHUMHM 3HaYeHMsAMH 10 nouBaM Cubupu. BeiedoHoBbIE conepkaHus ypaHa B
NoYBax (¢ MPEeBBIIICHUEM PErHOHATBLHOTO GoHa B 2 pa3za u Oosee) oOHapysKeHBI B podax B 1. Ky3oBieBo
(3.3 /1), n. Hagexxna (3.9 /1) u B mpobe, oroOpaHHOH Ha TeppuTopuH TyraHckoro ropHo-oboratu-
tenpHOTO KoMOMHaTa (TT'OK) «Mnemernt» (3.9 r/T). [Tocenku Ky3oeneBo n Hanmexna HaxomsTes B paii-
one aevicteus CXK, rae orMevaroTcst 00jiee BHICOKHE KOHIEHTpaIuu ypaHa. [IoBbIlICHHOE coepikaHue
panuMoOHYKJINAOB ypaHa u Topus B mpobax mouB TI'OK oObscHsIeTCS TeM, YTO pyAbl 1 MHUHEPANbI, COAEP-
*ame B koMmiuiekce P3M, kak mpaBuiio, comepKaT NPUPOAHBIE PAJHOaKTHBHBIE M30TOIbI, U Hanboiee
BBICOKAsI €CTECTBEHHAs! PaJlMOAKTUBHOCTh OOHAPYKUBAETCS B IOYBAX, KOTOPbIE (hOPMHUPOBAINCH HA BBI-
COKOPaJMOAKTUBHBIX I'PAaHHUTAX.

[oBwIIIeHHOE CONEpKaHue TOpHs 00OHapykeHo B mouBax m. Ceerioro (8.6 /1), 1. Kyckoso (7 /1),
TI'OK «UasmenuT» (8.6 1/T), . 3opkansiieBo (7 1/1). KoHIeHTpanys B mouBax Topusi 00yCIOBIIeHA MH-
HEPAIIOTHYECKUM COCTABOM MOYBOTPYHTOB U THIICOMETPUYECKUM MOJI0KEHUEM ITYHKTOB 0TOOpa mpoo, a
B HEKOTOPBIX CIIy4asx — TEXHOT€HHOH Harpy3koi. Ha Tekyiem sTame paccMaTpuBaeMbIX JaHHBIX HEIO0C-
TaTOYHO JIS1 KOPPEKTHOHM OLIEHKU M pa3elieHHs] PaAUOHYKIUIOB 110 MPOUCXOXKACHHIO HA MIPUPOIHBIC U
TEXHOTCHHBIC. YYaCTKH C SIBHBIM MPEBbHIIIEHIEM TPEOYIOT JETANBHBIX UCCIIETOBAHNH.

3adukcupoBaHHOE TPOLIEHTHOE COAEp)KaHUE Kajius B TIOYBE Ha TEPPUTOPHH MCCIIEIOBAaHUS KOJIEO-
nercst ot 0.4 1o 1.3%, 4TO Ha MOPSAOK HIDKE yCpeTHEHHBIX 3HaueHui no Cubupu. [Ipodsl oToOpaHb! Ha
TEPPUTOPHSIX, T NPeodIafaloT AEPHOBO-IIOA30IMCTHIE U CEphIe JIECHBIE MOUYBBI, KOTOPHIE XapaKTepu-
3YIOTCSl CAMBIMH HU3KHUMH KOHIEHTpausMu (Tabi. 2).

Taxum 00pa3oM, TOBBILICHHBIE KOHIIEHTPALMY ypaHa, TOPHs M KaJlusl, IMEIOT JIOKAJILHBIN XapaKkTep
Y HE 3aHUMAIOT OOJIBIIYIO IUIONIAb Ha TEPPUTOPHUHN F0T0-BOCTOKA TOMCKOM 001acTH.

Tabauma 2
ConepixaHue ecTeCTBEHHBIX PAJHOHYK/IH/I0B B IOYBAX Hccjeayemoro paiona (2020 r.)
MecTto B3sTHSI TIPOOBI Koopaunatst K, % U, r/t Th, r/T
. CBeTIbIH &5865003037545733 1.3 2.9 8.6
1. Ky3oBneso &5865003()4:)53172‘ 1.1 33 4.6
. Hagenota &%6500‘:)33',315& 1 3.9 5.9
n. ['eoprueska &%6500%77%%% 1 2.9 3.7
1. HaymoBka ]2\1)23650::)3622‘;81 1 2.1 4.3
42 xM popora Tomck-Camychb &%6400247257033 1.2 1.2 6.0
1. Camyce &%ﬁiﬂ‘g%i 0.8 1.4 2.6




T'amma-cnexmpomempuyeckoe onpeoenenue co0epicanus ypana, mopus u kauus 6 nousax Tomckoii obnacmu 55

OkoHuaHue Tabn. 2

MecTo B3sTHS IPOOKI Koopnunats K, % U, r/t Th, r/T
N56°3833.7
1. KyckoBo E085°14712.0 1.2 2.2 7.0
. MomnoexXHbIH 5)5865;42% 51%32 1 3.5 4.5
TI'OK «Mnsmenut», Tpancnopr- N56°42°22.1 12 20 6.6
HO-JIOTHCTHYECKUI TepMUHAI E085°20°44.7 ’ ’ )
¢. OkTsa06pbcKOe 121)5865"4234232026 1 1.7 5.5
¢. ATIeKCaHIPOBCKOE &5865%32 2206 13 0.9 1.8 2.8
TI'OK «Unemenut» Anekcana- N56°43720.1 04 39 2.6
POBCKOT'0O y4acTka E085°22726.3 ’ ) ’
¢. TumupsizeBckoe 5)5864025% ,5511'88 1.2 0.3 2.9
¢. 3opkasereso &2301%3063% 1.3 2.7 7.0
N56°31°30.0
. [Tobena E084°10715.1 1 1.5 1.7
¢. MenpHUKOBO &586403032 23‘2.50 1.2 2.2 59
N56°37°09.7
c. Kapramna E083°57720.1 1.2 2.1 7.6
N56°36'24.6
c. barkar E083°57°52 8 1.3 2.0 5.1
2. ACTpaxaHieBo &%6402077 3 55518 1.1 1.1 4.7
1. UepHbIIIeBKa 5)586403222 218730 1.1 2.4 4.4
1. Hearobuno &586403333 207151 1.3 1.5 6.4
BoiBoabI

C moMOIIBI0 TaMMa-CHeKTPOMETPHH MOTYT OBITH OIEHEHBI OOIME 3aKOHOMEPHOCTH MPOCTPAHCT-
BEHHOU JIOKAJIN3aI[H T€OXUMHUECKUX IT0Ka3aTesel, a UMEeHHO TaMMa-u3JIy4eHus B mouBax. /nsa xoimue-
CTBEHHOH OLIEHKH BBHIOPOCOB B aTMoc(epy paJAnOHYKIWAOB MCKYCCTBEHHOTO MPOUCXOKACHUS, KOTOPhIE
PasHOCATCS HAa GONBIIME PACCTOSHUS, HEOOXOIMMO (DHUKCHPOBATH COCPIKAHHS M30TOMOB ° Cs u >'Cs,
I/ie MX KOJMYECTBEHHOE COofiepKaHne OyAeT BhIpaKaThCsl TIOBEPXHOCTHOW akTHBHOCTHI0. OO ypoBHE pa-
QWA U U30TOITHOM COCTaBE PAJUOAKTHBHBIX OCAJKOB B HAYalbHOM CTaguM 3arpsA3HEHUS MOXKHO CY-
JUTHh Ha OCHOBaHMH aHAJIN3a YHEPreTUYECKOr0 CIEKTPa 3apETUCTPUPOBAHHOTO FraMMa-U3ITyYSHHUS.

JanpHelmye nccie0BaHns MO3BOJIAT COCTaBUTh TeONH(GOPMAIIIOHHBIE KapThI ISl MHTEPIPETAIHH
MIOJTyYE€HHBIX PE3yIbTaTOB M BBIABICHHS MPUPOIAHBIX M TEXHOTCHHBIX MPOIECCOB, BIUSIIONIMX HA KOHIIEH-
TPAaLMI0O ¥ MHUTPALMIO PAaJUOHYKIHIOB, a TaKKe OMNpPEASIUTh 3aKOHOMEPHOCTH U JIaTh KOMIUIEKCHYIO
OIIEHKY PaJfalOHHOTO ()OHA U3ydaeMOW TEPPUTOPHH.
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G.A. KOLOTKOV', P.N. MATINA®

GAMMA-SPECTROMETRIC DETERMINATION OF URANIUM, TORIUM
AND POTASSIUM CONTENT IN SOILS OF SOUTH-EAST OF TOMSK REGION

A quantitative assessment of natural radio nuclides in the soils of the south-east of the Tomsk region was carried
out by the method of field gamma-spectrometric survey. Data on the radionuclide composition of soils, namely the con-
tent of uranium, thorium and potassium, make it possible to establish the reasons for the increased concentration (natural
or man-made) and assess the degree of danger to the population. The increased content of thorium was found in the soils
of the v. Svetly, the v. Kuskovo, TGOK «Ilmenite», s. Zorkaltsevo, and uranium in samples in p. Kuzovlevo, p. Nadez-
hda, TGOK «Ilmenite.

Keywords: gamma spectrometry, radionuclides, soils, potassium, uranium, thorium.
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