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PaboTa mocBsieHa U3yueHnI0 0COOEHHOCTEH pachpesesieHns] B PaCTCHUSAX M TOYBaX €CTECTBEHHBIX
pamuonykmoB (?%Ra, 22Th, “K) u uckyccreennoro =*’Cs B yCIOBHUSX CyXHX U MOIYCyXHMX CTeENEi
Ha npuMepe PocToBckol obOnactu. B kadecTBe 00BEKTOB MCCIIEIOBAHMUS UCIIOIb30BaHBI 00PA3IIbl TI0YB
1 pacteHult, otoOpanHbix B [{lumisackoM, Bonromonckom, Jlybosckom, [Iponetapckom u OproBcKkoM
paiionax Pocroeckoit obmactu B okcmemuuumsax 2001-2019 rr.  VYipenapHyr0  aKTUBHOCTD
(KOHIIGHTPALIMIO) PAJUOHYKIIUIOB B TOYBE W PACTCHHUSX HW3MEPSUIM TaMMa-CIIEKTPOMETPHYCCKUM
METOJIOM PaJIMOHYKIIMAHOro aHamm3a. VickyccTBeHHBbIH paquonykiu/ =*'Cs B IOYBEHHOM IOKPOBE U B
pactenusx PocToBckoif 00macTH pacmpeniesieH HEPaBHOMEPHO B CBS3M C OCOOCHHOCTSIMH €ro
BBINAJIEHNI Tocsie aBapud Ha YepHoObUIbcKOM ADC. VienbHas akTHBHOCTH €CTECTBEHHBIX 2°Ra n
2%2Th B mo4Bax M PacTUTENLHOM Macce COMOCTABUMA B IPEENax CTAHAAPTHOTO OTKJIOHeHHs (20—
30%) u B cpeanem coctaBiser 21.2 Bx/kr u 24.8 Br/kr mis 22°Ra u 22Th B pacrenusx u 22.0 Bx/kr u
27.1 Br/kr ms 2?°Ra u **Th B mousax. Konuenrpaus “°K B pactenusx u nousax cocrasiser 149.4
bx/kr m 468.5 BK/KT COOTBETCTBEHHO ¥ OOYCJOBICHO OCOOCHHOCTSIMH COJIOHIICBATHIX IOYB
cyxoctenHO 30HBI PocroBckoit ob6mactu. CocTaBieHBl pSAbl 1O  YACIBHOW aKTHBHOCTH
PaJIMOHYKIIHIOB B BETETATUBHOIM Macce pactenuii: 0K >226Ra >232Th >137Cs,

Kniouesvie crosa: ynenbHas aKTHBHOCTb, €CTECTBEHHBIE PAJIMOHYKIN/IBI, paauonesuit (3'Cs), crens,
pacTenue, pacrnpejeieHue, ovBa.
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EDN: ZWRGEV

VYpbanuzanusi  TeppuTOpHH,  UHTEHCUPUKAIMA  CEIbCKOXO3SIMCTBEHHOTO  TMPOU3BOACTBA U
MPOMBIIIJICHHOCTH, POCT aBTOTPAHCIOPTHBIX HArpy30K, Pa3BUTUE SICPHOM TOIUIMBHOW SHEPreTHKH M
(YHKIIMOHUPOBAHHUE TEIUIOBBIX CTAHIIMH — BCE JTH PEaIMi COBPEMEHHOro OOIIECTBA MOTYT NMPHBOAUTH K
W3MEHEHUIO KOHIICHTPAI[UY PaIMOHYKIHIOB (KaK eCTECTBEHHBIX, TAK U HCKYCCTBEHHOTO TIPOMCXOXK/ICHUS) B
00BEKTaxX OKpy’Karomel cpeapl (MOYBa, PacTeHUs, BoJa, aTMOC(HEpPHBI BO3AyX, NOHHBIE OTJIOKCHHS).
BHuMaTenpHBIN aHaNMM3 HSKOJIOTHYECKOW OOCTAHOBKM MPHUBOMWT K BBHIBOAY, UYTO AapUIU3AIMS MHOTHX
TEPPUTOPUI M W3MEHEHHE XapaKTepa paclpe/iesieHUs] OCaIKOB B TEUEHHE ToJla Takke 00s3bIBaloT K Oolee
THIATEJIPHOMY MOHUTOPHHTY paJMalMOHHOW 00CcTaHOBKH. OOYCIOBJICHO 3TO TEM, YTO MPUYPOUYCHHOCTH
PaIMOHYKIMAOB K (QpakiusM (U3HYECKOH TIWHBI TaWT B Cce0e OMACHOCTH «pa3MasbIBaHUS) TISTEH
3arpsi3HEHVsI Ha OOJIBIIME TEPPUTOPUM C BETPOBBIM TIEPEHOCOM W YYAINAIOIIMMHUCS TBUILHBIME OYpSIMH
(Maxanbko, 2000; Yepnbi, Axomko, 2006). AKTyanbHOCTh JTAHHOTO YTBEPXKIACHUS OYCBHJIHA KaK IS
PocToBckoii obnactu (besyrnoa u ap., 2020, 2022; Iapdenosa, damxkesuy, 2021), Tak ¥ 1 APyrux
peruonoB FOra Poccuu (Illmakapenko u ap., 2020; I'ybape u ap., 2022; 3anubexos u jp., 2022). [Ipuyem,
Kak TokazaHo B pabore Axumona (2021), caMoe 3HaUMTENBHOE MOTEIUICHHE Ha €BPOMNEHCKON TepPUTOPUH
Poccun B mepuon ¢ 1958 mo 2017 roas! mpoucxomuio Ha mmpote 47.5° c.r. B cektope 37.5—40.0° B.1., B
paiioHe apumHBIX 3eMeiab Kammbikuu, PocToBckoit oOnactu, IToBomkbs, CTaBpONOJbCKOrO Kpas, 4acTd
Bonrorpaackoii m ActpaxaHckoit obnacteii, PecnyOnwku [larectan, a Tarxke tfora LleHTpanpHO-
YUepHO3eMHOr0 peruoHa.
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Oco0eHHO aKTyaJIbHBI TAKUE MCCIICJIOBAHUS HA YPOAHU3UPOBAHHBIX TCPPUTOPHSAX 3TOU MTPUPOIHOM 30HEI,
TaK KakK IUIOTHOCTh HACEJICHHS 3]IeCh HAaUOOJbINAsh U 3arpsS3HCHHOCTH MBUICBBIMU YacTUIIAMH aTMOC(EPHOTO
BO3/lyXa upeBaTa pa3BUTHEM MHOXecTBa 3abosieBanmii (Pagano et. al, 1996; Thorpe and Harrison, 2008;
Jlamonun, [Tnsckuna, 2009; Wei and Yang, 2010; Kacumos u ap., 2019; YkapxaHosa u jip., 2020).

Llens qanHOM pabOTHI — aHAIU3 COCTOSHUS ECTECTBEHHBIX PaJHOHYKIMIOB M UCKyccTBeHHOro *’Cs B
MOYBaX M PACTEHUSAX CyXOCTEIHOM 30HBI POCTOBCKOM 00macTu.

OO0LEeKTHI M METOALI HCCJICT0BAHMI

Dkonoeo-eceocpaghuueckas  xapakmepucmuxa — pecuona — ucciedosanus.  PocToBckas — 00macTs
pacrosokeHa B TPeX IMOYBSHHBIX 30HAX: CTEIMHAs 30Ha OOBIKHOBEHHBIX 1 I0)KHBIX Y€ PHO3EMOB, CyXOCTEITHAs
30Ha TEMHO-KAIITAHOBBIX U KAIITAHOBBIX I0YB, MOJYITYyCTHIHHASI 30HA CBETIO-KAIUITAHOBBIX M OYypBIX MOYB.
CyxocTtenHasi 30Ha mpeacTaBieHa JIOHCKOM MPOBMHIIMEH, HA TEPPUTOPUH KOTOPOW BBHIACISIOT BCE THIIBI
KaITAHOBBIX MOYB. [I0YBEHHBI MOKPOB XapaKTEpU3yeTCs KOMILICKCHOCTBIO: IIMPOKO PaCIpOCTPaHEHBI
COJIOHIIBI W JIyTOBO-KAIUITAHOBBIE TIOYBBL, BCTPEYAIOTCS COJIOHYAKH. PacTUTEIBHOCTh CYXOW CTemH
MpeJicTaBlieHa KOBBUISIMU (ThIpca, YKpauHCKuH, JleccuHra), pactpocTpaHeHbl THITYAK, KUTHSIK M MSTIHK
Y3KOJIMCTHBIA. BCTpeualoTcs pacTeHusl «l1epeKaTH-110Jie»: KaTpaH, KauuM METelIbYaThli, 30IMHUK KOJIOUHH,
pas3nuuHble KepMeKu. Ha maTHax cpeiHuX U MEeJIKUX COJIOHIIOB T'OCIIOJICTBYIOT O€Jasi TOJIbIHb U NPYTHSK, HA
KOPKOBBIX COJIOHIIAX TTpoHu3pacTaroT kampopocMa u uepHast onbiab ("opbaues, 1974).

KimmmaTtideckue ycaoBHs CyXOCTETTHOM 30HBI XapaKTePU3YIOTCS PE3KO KOHTUHEHTAIBHBIM KITMMATOM, OYCHb
CYXUM JIETOM M KECTKOW 3uMoi. ['o/ioBoe koimyecTBO ocaikoB coctaBiser 320—390 MM, cymMma aKTUBHBIX
temrepatyp — 3200-3300 °C, runpotepmudeckuii kodduuent parioHoB uccnenosanvs — 0.4—0.5 (besyriosa,
XbipxpipoBa, 2008). TlpudueM oOIlGHKa COCTOSHHSI 3TOM TEPPUTOPHM KOHCTATHPYET OOIIYI0 TEHJICHIIHIO
HapacTaHMsl CTeTIeHH apHIM3ali KiIUMaTa TeppUTOpHM oro-Boctoka PocToBckoit obmactu (besyrmosa u np.,
2021) 1 TeHACHLIMIO K YBEIMYCHUIO KoJMuecTBa NbUIbHBIX Oypb ([lapdenona, Hamkesuy, 2021).

HccnenoBanuss NpoBOMMIIMCH Ha 0CO00 OXpaHsAeMbIx NpupoaHbix Ttepputopusix (OOIIT) — B
3amoBegHNKe «PocToBckuity, Ha mnpupoano-texHoreHHbix (IIT) nanmmadTax B 30HE HAOMIOACHUSL
PocToBckoit ADC n ypOanusupoBaHHBIX TeppuTopusx (r. Bonromonck, c. Opnosckoe, T. LlUMIsSHCK, CT.
Kyxosckas, ct. [logropenckas).

Hszmepenue mownocmu 3K8UBANIEHMHOU 003bl camma-usaydenus. Jlo3UMETprsi TPUPOAHBIX, TPUPOIHO-
TEXHOTEHHBIX U YpOaHW3WPOBAHHBIX TEPPUTOPHUN SBISETCS HEOTHEMIIEMOM YacThIO PaJnO3KOJIOTHYECKOrO
MOHHUTOpPHHTa. B paMKkax m03UMETpHH B TOJNEBBIX YCIOBHSAX B JAHHOWH paboTe MPOBOAMIN H3MEPEHHS
MOIITHOCTH OKBHBaJCHTHOW 10361 (MDOJI, MK3B/4) ramMma-u3iIydeHHs C HCIOJb30BAHHEM IOMCKOBBIX
no3umeTpoB-paguoMerpoB tuma CPII-88H, JIPBII-03 u JIKC-96 ¢ 6mokom BJIKC-96¢. Ha mpupogHbix u
MPUPOTHO-TEXHOTEHHBIX TEPPUTOPHAX n3MepeHnss MDOJl mpoBoamnm B paiioHe 3aJ0KCHHS TTOYBEHHBIX
paspe3oB Ha BbicoTe 2—3 cM U 100 cM OT MOBEPXHOCTH MOYBHI (TPYHTa) MUHHUMYM B HSTUKPATHON
MOBTOPHOCTH. [lapayienbHO Bejach MENIeXoAHas raMMa-ChbeMKa 10 BCEMy KOHTPOJIBHOMY ydacTKy. Ha
Ka)X/IOM KOHTPOJIBHOM Y4YacTKe B paMKax IPHUPOIHBIX U IPHUPOJHO-TEXHOTEHHBIX TEPPUTOPHH OBLIO
caenano 150-200 uzmepennit MO/,

Ha ypOanusupoBaHHBIX Tepputopusx usMepeHus MOJ] mpoBojwnmuck Ha BbicoTe 100 cMm oT
MOBEPXHOCTH TOYBHI (TPyHTA) Ha OKMBJICHHBIX YJHIAX, B CHAJbHBIX M MAPKOBBIX paiiOHaX, B pailoHax
pasMeleHus pa3lIuyHbIX MPOMBIIUICHHBIX NPEeANpuATHiA. B 3aBHCHMOCTH OT pa3MepoB TOPOJICKOrO WU
CEeJIbCKOTO TMOCEJICHUS B KaXK/IOM HaceJIeHHOM MyHKTe ObUTo creniano oT 150 no 1500 uzmepenwnii MO/I.

Ombop u noo2omoeKa NoOuGeHHbIX U pacmumenvhbix npod. B KauecTBe OOBEKTOB HCCIIEOBAHUS
WCIOJNIb30BaHbl 00paslbl MOYB M pacTeHuid, oroOpaHHBIX B Llumistackom, BosromoHckom, [lyGoBckowm,
OpiioBckoM u Ilponetapckom paiionax PocToBckoii oOmactu B skcreaunusax 2003—2021 rr. Dkcreauiu
MPOBOJMIINCH MPEUMYLIECTBEHHO B JIETHUH mepuoj (c uioHsA mo ceHTIO0pb). KoHTposnbHbIE ydacTku, B
OCHOBHOM, pACIIOJIOKEHBl Ha LENUHHBIX WM 3IEeXKHBIX NouBaxX. [louBy oTOmpamm B NATHKpPAaTHOH
MOBTOPHOCTH M3 TPHKOMOK riayonHoi 0-10 cMm (mOBepXHOCTHBIE MPOOBI, ISl ONpEICNCHUS 3araca
PaIMOHYKIIMIOB) M M3 IMMOYBCHHBIX pa3pe3oB TiryouHoi 10 150 cM (mocinoitno, cnosmu 0-1, 1-3, 3-5, 5-10,
10-15, 15-25, 25-35 cm u panee cnosimu 1o 10 cM 10 jHA). B psizie cirydaeB MOYBBI U3 pa3pe30B OTOMpAIH
MO MOYBEHHBIM T€HETUYECKUM TOPU3OHTAM.

OO0pasipl TOYBBI M PACTEHUH BBICYIIMBAJIN /10 BO3AYLIHO-CYXOro cocTosiHus. [104BbI epeTupamcs u
MPOCEUBAJIMCH YePE3 CUTO C TUAMETPOM SUEHKH | MM, pacTeHHs H3MEIbYaINCh JI0 pa3MepoB mopsiaka 1 cm.
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Memoowvt  uszmepenuu. Il OINEHKM COJCpKaHUS PaJUOHYKIMIOB B TIOYBAX H  PACTCHHSIX
WCIIOJIb30BAJIMCh TaMMa-CIEKTpoMeTpHuecKas ycTaHoBKa «[Iporpecc-raMma CHUHTWUISILMOHHBIN» Ha
ocoBe Nal(Tl) nerektopa u  Hu3KOGOHOBaS  CIEKTPOMETPHYECCKAs YCTAaHOBKA HA  OCHOBE
MOJTYTIPOBOTHIUKOBOTO KOAKCHAILHOTO JIeTeKTopa u3 0co0o0 unctoro repmanus (GeHP) ¢ addextnBHOCTBIO
25% B nuanaszone 13+1500x3B, otHomenueM muk/koMnTon 51.7:1 (Momens 7229N-7500s1-2520, Canberra
Corporate Headquarters, ®paunus) (bypaesa u ap., 2007). MeTomuku MOArOTOBKH MPOO IMOYBBI H
W3MEPEHUI yJIeNbHON aKTUBHOCTH DPAJAMOHYKJIHMJIOB IMPHUMEHsUIMCH cTaHiaptHbie (MBK Nel.5.2(45)-11,
2011; boxpos u ap., 2004). Mcnons3oBanuch cyeTHsle reomMeTpur Mapunemun 0.5 51, Mapunennu 1.0 1 u
Yamka Ilerpu. Bpems nusmepenust raMMa-crieKTpoB COCTaBIsI0 1-2 4 i CUETHBIX TeoMeTpuit MapuHem
0.5 n, Mapunemnu 1.0 1 u 24 u — s cuetHoU reomerpun Yamka IMetpu. IorperHocTs onpeaencHus
YZEJIbHOM aKTHBHOCTH PaJIMOHYKJIMJIOB B 00pa3iiax MouBkl M pacTeHuit coctarmsuia 15-30%.

[ToaroTtoBky MOYBEHHBIX OO0pa3lOB K ONPEACICHUIO TPAHYJIOMETPUUYECKOTO COCTaBa MPOBOIMIN
nupodochaTabiM criocoboM (Meton Jlonrosa-JInuMaHOBOM), a y4eT MEXaHWYECKUX (Dpakiuii — METOJIOM
nunetupoBanus 1o Kaumnckomy (Mopozos, besyrmosa, 2011). CopaepkaHue Tymyca B TOYBEHHBIX
o0pa3snax onpenessuiu no Metoay TiopruHa B Mogudukanmn CuMakosa.

Pe3yabTaThl 1 00Cy:KIeHHE

Mowmnocms sx6usanrenmmuoil 003vl eamma-uziydenus. Ha puc. 1 u B 1abn. 1 mpuBeneHs! pe3yabTaThl
CTaTHCTHYECKOH 00paboTku maHHBIX MOJ] Ha MpUPOAHBIX, MPUPOJHO-TEXHOI'CHHBIX U YPOAHU3UPOBAHHBIX
TeppuTopusix PocToBckoit obnacT.
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Puc. 1. PacmpeneneHue MOIIHOCTH SKBUBAJICHTHON 1036l ramma-m3nydeHusiHa mpupogasix (OOIIT),
npupoHo-TexHoreHHbIX (I[1T) u ypbannszupoBanubix Tepputopusix (YPB).

Hecmotpss Ha TO, uro MDOJl ramma-u3iydeHHss Ha MPUPOIHBIX, NPUPOJHO-TEXHOT€HHBIX H
ypOaHU3UPOBAaHHBIX TEPPUTOPHIX CYXOCTEIMHOW 30HBI POCTOBCKO# oOnacTu coriacyercs B Mpelesiax
cTaHaapTHOro otkjoHeHusi (cMm. puc.l urabm. 1), Ha OOIIT ramma-don dukcupyercst 6onee HU3KHIA. ITO
MOKET OBbITh OOYCIIOBJICHO TEM, YTO U3MEPEHHS IPOBOIMINCH HA TEPPUTOPUH 3amoBeAHNKA «POCTOBCKHITY,
Ha KOTOPOM OTCYTCTBYET NPOMBIIIICHHOCTh U HAaCEJCHHbIE NMyHKTHL. Takke Ha 3HadeHus MDOJ] moxer
0Ka3bIBaTh BIUSHHE OCOOCHHOCTH BBHIMAJICHUS Paauolie3us Hocie aBapuu Ha YepHoObuibckoit ADC (1986
rog). CormacHO OLEHKaM IUIOTHOCTH BBIMAJACHUH paauole3ns Ha TeppUTOpUH EBpombl, BKIIOYAS
Poccuiickyro ®enepanmro, benopyccuto u Yipauny (Atnac, 1998), Ha teppuropun PoctoBckoit obmactu
OCHOBHBIE TISITHA 3arps3HEHUN paJuolne3reM NPUIDIMCh HAa CEBEpHYIO M 3amagHyio dacTu. HOro-Boctok
PocToBckoii obmacTr okazaicst HauMeHee 3arpsI3HEHHBIM PaJHOLE3HeEM.
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Tadauuma 1. MomHOCTh SKBHUBAJIEHTHOM N03bI ramMma-usnydeHus Ha mnpupognbix (OOIIT), mpupoano-
texHoreHHbIX (I1T) u ypbanmsupoBanusix Teppurtopusix (YPB).

IapameTp oonrT T YPb
Munumym, MK3B/4 0.020 0.020 0.020
MaxkcumyM, MK3B/4 0.324 0.270 0.400
Cpennee apupmMeTrieckoe, MK3B/4 0.118 0.146 0.139
Meaunana, MK3B/4 0.108 0.146 0.140
Mona, Mx3B/4 0.135 0.162 0.120
CrannapTHOE OTKIOHEHHUE, MK3B/4 0.038 0.029 0.053
Koadpumment Bapuanmu, % 32 20 38
KonuuecTBo n3mepenuit, mr. 1003 1412 1783

Ha ypOaHM3MpoBaHHBIX TEPPUTOPHUSIX AONONHUTENBHBIN BKIaA B BenuunHny MDOJ] moryT paBaTh
CTPOMTENIbHBIE MAaTepHalibl, JOPOXKHBIE IOKPBITUS, BBIXJIONbBI aBTOTPAHCIIOPTA, WCIOJIb30BAaHUE YIS UL
ororieHns. B KkayecTBe NpPUPOAHO-TEXHOTEHHBIX TEPPUTOPUA B JAaHHOH paboTe HCIOJIb30Ballach 30HA
Habmonenust Pocrosckoit ADC. Ho B orcyrctBun BiamsiHus ADC Ha paauvanuonsbiii o (ExxeroHuk,
2022) Heo0X0AMMO YUYHUTHIBATh YJCIBHYIO aKTHBHOCTh €CTECTBEHHBIX J03000pa3yloIMX pajlOHYKIHIOB B
nousax (?*°Ra, 2*2Th u “°K).

B uenom, pacnpenenenne M3DJ] ramma-u3nydeHuss Ha TEPPUTOPUU CYXOCTEMTHOW 30HBI POCTOBCKOIA
o0nacTi paBHOMEpPHOE, 0€3 3HAYMMBIX €T0 BapHauuii (ko3 puimenTs! Bapuanuy HaxoasiTes B npeaenax 30-
40%, 4To COBIaAAET CO CTAHAAPTHHIM OTKJIOHEHHEM (CM. Tab. 1).

Coodeparcanue paduoHykaudos 6 nousax. B Tabn. 2 mpenctaBieHbl pe3yibTaThl U3MEPEHUN yAEIbHON
AKTHBHOCTH ECTECTBEHHBIX PAJMOHYKIHMIOB U UCKYCCTBEHHOro'*’CS B MouBax MpPUPOHBIX, TPUPOIHO-
TEXHOTEHHBIX U YpOaHMU3UPOBAHHBIX TePPUTOPHI PocToBCcko# 06MacTy.

Tadauuna 2. YaenbHas akTHBHOCTH paroHYKIUI0B B BepxHeM (0—10 cm) cioe moussl mpupoanbix (OOIIT)
u ypbaHuzupoBanHbix Tepputopuii (YPB).

Iapamerp Papnonykianjg
Cs | 28R 7 | 22Th | e
OOIIT
Munumym, Br/kr 0.5 20.0 20.2 282.0
Maxkcumym, Br/kr 20.0 34.3 43.4 731.0
Cpennee apudpmerndeckoe, br/kr 6.3 26.5 31.9 535.8
Menaunana, bx/kr 5.6 26.4 32.2 547.0
Mona, bx/kr 4.3 28.0 33.7 582.0
CrannaptHoe OTKJIOHEeHue, br/kT 4.3 4.0 5.9 123.9
Koa¢ppumment sapuanuu, % 69.2 151 18.7 23.1
KonudecTBo 00pa3ios, mT. 25
YPb

Munumym, br/kr 0.0 2.8 3.6 77.8
Maxkcumym, Br/kr 54.4 43.3 80.1 1000.6
Cpennee apudmerndeckoe, br/kr 14.5 20.5 26.9 451.0
Menuana, bx/kr 7.8 20.3 25.4 417.2
Mopa, Bx/kr 0.0 22.0 25.0 453.0
CraHgapTHOE OTKJIOHEHUE, bK/KT 14.8 5.9 10.1 179.6
Koadumment Bapuanuu, % 102.4 28.9 37.7 39.8
KonudaecTBo 00pa3os, mrt. 111
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EctectBennnie paguonykmasl ‘K, 2®Ra u 2*2Th B nousax OOIIT u ypGaHU3MPOBAHHBIX TEPPUTOPHIA
CYXOCTETIHO# 30HBI POCTOBCKOM 001aCTH COMOCTABUMBI B MIPEAENaX CTAHAAPTHOTO OTKJIOHEHHS, IPH STOM
MakcuManbHble 3Hauenns “°K puxcupyrorcs B 3anoseaauke «Pocrosckuit». Mctounnkamu “°K, 22Th n 2°Ra
B 1I0YBaX ABISIOTCS MOYBOOOPA3YIOIIME MOPOJBI, MOITOMY ST HM30TONBI OTHOCHTEIBHO DPABHOMEPHO
pachpeiesieHbl 0 BCeMy MMOYBeHHOMY Tipod o (Tadm. 3).

Tadnuna 3. PacnpeneneHue ecTECTBEHHBIX PAJMOHYKIHIOB M HCKYCCTBEHHOTO PaMOIE3Usi B TPOQue
MOYB CYXOCTEITHOT'O KOMILIEKCA.

VY nenbHasi akTHBHOCTD PaJMOHYKITHIOB, r o
Ha3sanue 1mouBbI Topu3oHT Br/kr yg;yc, 1/131/1qec;< a
B37Cs 2R3 | 2°2Th e 0 rIMHa, %o
Ad 0-10(15) 16.8 21.3 24.6 523.0 4.15 45.71
Jlyroso-kamTtanosas | A 10(15)-35 0.4 26.6 27.9 551.0 2.10 49.22
TAXKEJIOCYTIIMHUACTAS B1 35-60 0.9 25.7 28.8 552.0 1.45 52.84
no4sa B2 60-85 <01 20.1 22.7 433.0 0.84 52.25
Cca 85-130 26.1 24.5 20.3 390.0 0.72 52.61
CooHen A 5(7)-15 214 27.1 28.1 501.0 2.76 46.48
KaIlITAHOBBI B1 15-30 <01 24.2 23.8 479.0 1.30 50.82
cpenHuit B2 30-52 1.54 26.1 24.5 447.0 0.56 50.69
CTONOYATHIN Csd 52-65 0.3 23.7 23.3 427.0 0.40 53.61
TSKETOCYTIIMHUCTRI | Cca 65-95 <01 26.0 23.6 428.0 0.57 56.34
Ad 0-10 20.89 22.7 26.9 450.0 4.86 49.83
Kamrranosast A 10-20 0.7 26.3 29.4 553.0 1.57 50.85
cJ1a060COJIOHIIeBaTAs B1 20-45 0.8 22.7 33.6 547.0 1.51 55.10
TSOKEITOCYTITHHUCTAS B2 45-63 <01 25.4 27.9 432.0 0.79 54.70
no4sa BC 63-80 <0.1 25.3 24.1 463.0 0.56 55.44
Cca 80-95 <01 24.6 27.4 467.0 He omp. He omp.

[To mexoropeiM manubiv (El-Arabi, 2007), K, Gyayun GMOr€HHBIM 3JIEMEHTOM, HAKAIIMBAETCS B
MOBEPXHOCTHBIX CJIOSIX C OTHOCHUTEJIBHO BBICOKOW OMOJIOTHYECKOM aKTUBHOCTBIO. JIJIsl 30HBI CyXHX CTerne
XapakTepHbl KOMIUIEKCHl KAalITAaHOBBIX II0OYB, COJOHIIOB M JIyrOBO-KamITaHOBBIX mouB (besyrmoBa u
XbipxsipoBa, 2008). U, HecMOTps Ha TO, YTO B COCTaBE COJIEM MpPEeBaJMPYIOT COJM HATpUs, KaJdbLUS U
MarHusi, B JAHHBIX THAPOTCPMUYECKUX YCIOBHSX IPU YepeJOBaHHUHM OOMIIBHBIX OCAJIKOB W JJIMTEIBHBIX
3aCyX HE CTOMT MCKIIOYATh MOJIHATHE MO MOYBEHHBIM KAIIMUIAPAM M CONEH Kajius, B ToM uucie u ‘K.
O/HaKo JaHHbIE, NPHUBEJCHHbIE B Tabll. 3, CKOpee CBUACTENLCTBYIOT 00 ywacthu “°K B 3i10BHAIbHOM
IPOLIECCE, YTO JIOKA3hIBAET €r0 HAKOIUICHUE B CPEAHEH YacTH MpOo(UiIs B KAIITAHOBOH €1a00CONIOHIEBATOM
no4Be U B cosloHe. M Tonbko B JIyroBo-KaIITaHOBOM MOUBE, XapaKTepu3yolleiics ropazao 6onee 6oraTbiM
pPACTUTENBHBIM TOKPOBOM, YETKO HICHTUOUIMPYETCS OWOreHHOE HAKOIUICHHE pAJAMOU30TONa 3TOTO
3JIEMEHTA B IyMyCOBO-aKKyMYJIITUBHBIX TOpU30HTaX A u B.

3HaYnuMBle pasuuus B yIEIbHOM aKTUBHOCTH UCKYCCTBEHHOro paavonykmmaa 'Cs (cM. tabn. 2) B
nouBax Ha teppuropusix OOIIT, kak yxe TOBOPHIOCH BBINIE, OOYCJIOBJICHBI €r0 HEPaBHOMEPHBIM
BBIIAJICHUEM Tocie aBapun Ha YepHoObuibcko ADC. M MHHHMMaNbHBIE KOHIICHTpAllMM JaHHOTO
paanoHyKiIMAa (GUKCUPYIOTCS B 3amOBeHUKE «POCTOBCKHIT, KOTOPBIN OKa3alcs HauMEHee 3arpsi3HEHHBIM
paauonesuem.

VCKyCCTBEHHBIE  PAJMOHYKIMIbI, Takde Kak ='Cs, TIONQJaloT HAa [OBEPXHOCTh IIOYBBI  C
PaZMOaKTUBHBIMHU BBIMAJACHUSIMH U MUTPUPYIOT 110 IIOYBEHHOMY MPOQHIIIO B BUJE COJICH, TaK KaK OH B CHITY
CBOEH OYEHb BBICOKOH PEaKIMOHHOM CHOCOOHOCTH AaKTUBHO pearupyer cO MHOTMMH HEMeTalaMHd H
pacTBOpseTCsS TOYTH BO BCEX KHCIIOTaX, 00pasys comu. Bo3MOXHO ero mepeaBrmkeHHE 10 MPOQIITIO U C
TOHKUMH WJIMCTBIMH YacTHIIAMH, TaK KaK OOJILIIMHCTBO IIOYB PETHOHA B TOW WJIM WHOW CTENeHH
COJIOHILIEBATHI, 4, KAK U3BECTHO, BHEJPEHUE HATPUA B I0YBCHHO-IIOTJIOMIAOMINN KOMIUIEKC COIIPOBOXKAAETCS
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MEeNTU3ANCH MIUHEPAIBHBIX KOIIOUI0B. CyIIECTBYET BEPOSTHOCTh MUTPAIIMU PaIUOIE3Hs 110 MTPO(UITIO U B
BHJIE KOMIUIEKCHBIX COEJWHEHWH C TyYMHHOBHIMH BemlecTBamu (Xemans u ap., 2007). Tem HEe MeHee,
0COOCHHOCTH BOJHOTO PEKUMa H3y4aeMOH TEPPUTOPHU CIIOCOOCTBYIOT TOMY, YTO OONBIIasi YacTh
pamuonesus COCpeJIOTauuBaeTCsl B IMOBEPXHOCTHBIX TOPU30HTAX, KaK 3a CYET HEOOMEHHOW COpOLUH
TJIMHACTBIMH MHHEpajlaMd, TaK M IyTeM OO0pa30BaHUS MAaJIONOABWKHBIX KOMIUICKCHBIX COCJHHEHHU C
I'YMUHOBBIMH KHCIIOTAMH M COPOLIMH €r0 I'yMUHOM (cM. Tabi.3). YelbHasi akTHBHOCTB LIE3UsI KOPPEIUpyeT
C CO/Iep)KaHUEM Tymyca: KOI(QQUIMEHT KOPPeJSMU MEeXAy THMH Tokazatessimu coctaBui 0.597, uto
XapaKTepU3yeT CHITY CBSI3H MEXK/y ITUMH TTOKa3aTeIIMU KaK MOJIOKUTEIbHYIO CPETHION0.

Paouonyknuovl 6 pacmenusix cyxocmenuvix pecuonog Pocmosckoii obnacmu. Huxke mpencTaBieHbI
PE3YJbTAaTbl OLCHKHU yJIeJIBHOﬁ AKTHUBHOCTHU PAJUOHYKIIMAOB B PACTCHUAX MPUPOJHO-TEXHOI'CHHBIX
TEPPUTOPHII CYXOCTEITHBIX PErHOHOB PocToBCKO# oOnacti. B kayecTBe (PMTOMHIUKATOPOB OBLIM BHIOPAHBI
HaunboJiee pacipoCcTpaHEHHbIC MPeICTaBUTEIH (IOPBI perHOHa — IMOJIbIHL aBcTpuiickas (Artemisia austriaca)
n mandeit ocrenHennsiid (Salvia tesquicola). Dtu manHbie (pHC.2) YETKO MPOJSMOHCTPUPOBAIH OOIIHE
3aKOHOMEPHOCTH: TIOJIbIHb OOJiee MPEpachoioKeHa K HAKOIUICHHIO PaJMOHYKIHIOB, 4eM miaidei,
0COBEHHO 3TO0 cripaBeyBo B oTHOIEHHH ‘K. [TpryeM MakCHMMalibHasi KOHIIEHTPALIUS 9TOr0 M30TOMNA KaJIUs
B IOJIBIHU OOHApY)KMUBAETCSl HAa KAIITAHOBOM COJIOHIIEBATOM MOYBE. B I1€JIOM MOXXHO COCTaBHTH PSJIBI IO
yIENBHOM aKTUBHOCTH PaJMOHYK/IHIOB B BErETATMBHOM Macce pactemii: K > 2Ra > 22Th > 18Cs,
CreyeT OTMETUTb, YTO PAIMOLIC3UIl B pACTCHUSAX ObUT OOHAPY)KEH HE HAa BCEX KOHTPOJBHBIX Y4acTKax, 4To
CBSI3aHO HE TOJIBKO C HEPAaBHOMEPHOCTBIO BBIMAJCHUS JTOTO JJIEMEHTa C OCaJKaMH. TakK, B PaCTCHHUSX
TOJIBIHY Ha TEMHO-KAIITAaHOBOM coonneBaToit nouse *¥’Cs npucyrcTyer, a B mandee — Het. Y, HaoGopor,
B KaIITAHOBOI COJIOHIIEBATOM Ha JIECCOBU/HBIX CyrIMHKax B nosibiu ¥'Cs He o6Hapyxken (kak u 2°Th), a B
mangee 5TH PAIUOHYKIHIBI TPHUCYTCTBYIOT. OTH (DakThl CBUAETEIBCTBYIOT 00 HW30MpaTeIbHOCTH
HOTJIOIICHHS PAIMOHYKIUIOB PACTCHUSIMH, KOTOPAask ONPeessieTCsl UX (PU3HOIOrnYeCKUMH OCOOCHHOCTSIMHL.
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Puc. 2. Pacnpenenenue paJguoHyKIMIOB B TPABSIHUCTBIX PACTCHMAX, IMPOU3PACTAIOIINX HA Pa3HbIX I10YBaX.
Ycnoenvie 06o3nauenus: 1 — TeMHO-KallITAHOBAasi COJIOHIEBATasl TSXKEIOCYIJIMHHCTAas Ha JIECCOBHJIHBIX
CyINIMHKaX, 2 — JYrOBO-KalITaHOBas MOIIHAs TSKEJIOCYIJIMHUCTAsl HA JIECCOBUAHBIX CYIIIMHKAX, 3 —
KaIlITAHOBAs COJIOHLIEBATAsl TSKEJIOCYIJIMHUCTAsl HA JIECCOBHIHBIX CYTJMHKAX, 4 — ()JUTIOBUAIBHO-JIYTOBAs
JIETKOCYTJIMHNCTAsl Ha QUIIOBHAJBHBIX TOTPEOCHHBIX OTJIOKEHUSAX, 5 — KalITaHOBas COJIOHIEBATas
TSKEJIOCYTIIMHUCTAS Ha JKENTO-0ypBIX TJIMHAX.

JlaHHbIe, Mpe/CTaBICHHBIC B TaOJ. 4, MOKa3bIBAalOT, YTO Y/EJbHAS aKTUBHOCTH PaJHOIC3Usi, TOPHS U
paavs B paCTCHUSIX U TIOYBE COMOCTABUMBI B MPE/ie/iaX CTAHAAPTHOTO OTKJIOHCHHS.

Conepxanue “°K B pacTeHUSIX IPUMEPHO B TPH Pas3a HIDKE, YeM B o4Bax. OOYCIOBIEHO 9TO, BEPOSTHO
TEM, YTO MOYBBI B OCHOBHOM XOPOIIIO 00ECTIeYeHbI TOCTYITHBIM OOMEHHBIM KaJIUeM, TPEICTaBICHHBIM OoJiee
JICTKMM H30TOTIOM, U PACTEHHUSIM HET OCTPOil HEOOXOMMOCTH IOTJIOIIATh M3 IMOYBHI OOIee TSHKEIbIA H30TOIL
Ho B 10 ke Bpems B pacTeHusx Kod(uuuentsl Bapuanun =*'Cs 3nauntensHo Boire (60—-100%), 9to Takke
00YCJIOBJICHO CIOCOOHOCTHIO PACTECHHI CEJICKTUBHO IOTJIONIATh HEOOXOAMMBIC DJIEMEHTBI B Clydae HX
HejlocTaTka. KOMIIEKCHOCTh MMOYBSHHOTO MOKPOBA MPEOPE/ICISICT Pa3HyIO CTETICHD IOCTYIMHOCTH KaIHs —
ATOTO Ba)KHEHIIEr0, 0COOCHHO B 3aCYILIMBBIX YCIOBHSX, dJIEMEHTa MUTaHus. Ha MmaTHaX COJIOHIIOBBIX ITOYB
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OOMEHHBII KalMid Hapsy C HaTPUEM MOXKET BBI3BIBATH MENTH3AIMIO MOYBEHHBIX KOJUTOHUIOB (OKOPKOB,
2020) 1 BEIHOCUTCSI BMECTE C KOJUTOMIHBIMH YaCTHIIAMHU B COJIOHIIOBBIA TOPU30HT, TEM CAMBIM 00eCTIeunBast
obeaaenue moBepxHocTHOrO (0—10 cM) cjost oaHOBaNCHTHBIMU KaTroHaMu K*. YuuTeiBas, uTo Iie3uii B
CHITy CBOETO CPOJCTBA JIETKO 3aMEIIaeT KWK B PACTCHHSIX U IUIOXO Mepe/BUraeTcs B MpoQuie mMouB, 9To
00YCJIOBJICHO €ro copOImeil OpraHund4eckiM BEIIECTBOM, MOXKHO MPEIOI0KUTh, YTO B TAKUX YCJIOBHUSX OH
BOCTIOJIHSIET HEIOCTATOK KaJIHs B PACTEHUSIX.

Ta6auna 4. YaesiabHast aKTUBHOCTh paMoHyKIHI0B (BK/KT BBICYIIIEHHON Macchl — BK/KT B €M) B pacTeHHUSX
u ouBax (Bk/Kr) MpUpOHO-TEXHOTEHHBIX TEPPUTOPUI CyXOCTETTHOW 30HBI POCTOBCKO# 06macTy.

Paguonyxinn
IHapameTp Pacrenus IHouBsI
wcs | 25Ra | 22Th | %K wcs | 25Ra | 22Th 10K
Munumywm, Br/krecm 1.2 10.3 | 109 | 28.0 1.0 10.1 7.4 255.4
Maxkcumym, Bx/kr BecMm 49.5 82.0 | 98.3 | 5158 | 39.1 | 347 | 37.7 | 631.0

Sf;ﬂHee apupmerneckoe, BT\ 145 | 515 | 248 | 149.4 | 134 | 22.0 | 271 | 468.5

Menuana, Bk/Krecm 9.5 26.2 26.7 81.7 12.3 23.0 28.8 474.0
Mopna, Bx/kr BcM - 37.1 13.8 | 4554 11.3 254 33.0 493.0
BC:;HMPTHOG orknonenme, b/t g, g5 | 74 | 614 | 74 | 53 | 72 | 969
Koaddumment sapuanuu, % 101.4 59.2 70.1 94.6 55.1 24.0 26.4 20.7
KonuuecTBo 00pasiios, 1iT. 55 105

BoiBoabI

1. MouHOCTs SKBUBAJIECHTHON 03B TaMMa-M3JydeHHs Ha TEPPUTOPUSIX CYXOCTEIHBIX PErHMOHOB
PoCTOBCKOI 00IIACTH paciipe/ielieHa PaBHOMEPHO 0e3 ee 3HAYMUTENBHBIX BAPHAILU U B CPEIHEM COCTABIISET
0.118 w™mx3B/4, 0.146 wmx3B/m wu 0.139 wMx3B/4 Ui NPUPOJHBIX, MPUPOJHO-TEXHOTCHHBIX U
ypOaHU3HPOBAHHBIX TEPPUTOPUI COOTBETCTBEHHO.

2. YjenbHas aKTMBHOCTh €CTECTBEHHBIX pamMoHykanaoB (*Ra, 22Th u “°K) He 3aBHCHT OT CTeneHH
ypOaHHU3aIMK ¥ AHTPOTIONCHHOW HATPY3KH.

3. VYienbHas aKTUBHOCTh MCKYCCTBEHHOro paavoHykimuaa ’Cs B mouBax oOOYCJIOBJIEHA €ro
HEPAaBHOMEPHBIM BbINIaJieHHEM Tiocie aBapuu Ha YepHoObutbckoit ADC, 3TO oOmpenesseT 3HAYNMBIC
pa3iuuus 3TOr0 IOKAa3aTeds B [OYBAX pPAa3HbIX YYaCTKOB HM3YYCHHOM TeppUTOpHH. boJjblmas 4acTh
pajiMonesnst COCPEI0TAYMBACTC B TMOBEPXHOCTHBIX TOPHU30HTAX, KAaK 3a CYET HEOOMEHHOW copOIun
[JIMHUCTBIMA MUHEPAJIAMH, TAK U 33 CYET COCJMHEHHI C OPraHMYECKUM BEIIECTBOM IOYB.

4. ITo HaKOIUICHHUIO PAAMOHYKJIMJIOB B BETETATUBHOM Macce pacTeHUH (TOJBIHE aBCTPHUICKas U mandei
OCTEMNHEHHBIN) MOXHO BBICTPOUTH yObIBarommii psa: “°K > 226 Ra > 22Th > ¥Cs, [IpuueM monbinb Gojee
IPEPacIoioKeHa K HAKOIUICHUIO PaIHOHYKIIU/IOB, YeM Miandeii, 0COGEHHO 3TO CIIPAaBEIUBO B OTHOIICHHUH
40K, 4TO MO3BOJISET PEKOMEH I0BATH MOJIBIHD B KAUECTBE PACTEHUSI-MHIMKATOPA.

Qunancuposanue. Pabora BbITIONHEHA Tpr (UHAHCOBOW TOJJEpkKe MUHHCTEpPCTBA HAYKH H
BEICIIErOo oOpa3zoBanusi Poccuiickoii ®Dexpepanmu (['ocynmapcTBeHHOE 3ajaHue B 0O0JIACTH  HAy4YHOH
nesitensHOCTH, KOkHBIH denepanbabii yauBepeutet, 2020 1.). Tema Ne BA30110/20-3-071®.

UccnenoBanne BBIMOMTHEHO TIPU TMOMJEPKKE TMPOTPaMMbI CTPATETHYECKOTO aKaJeMHUYECKOTro
muaepcta FOxuHoro denepansaoro yausepeutera («lIpuoputer 2030%).
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