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Bce XuBble cyliectBa Ha 3emsie MNOCTOSHHO
nogBepraroTCcA  BO3AEUCTBUKO  MOHU3UPYHOLLIEN
pagunaumm nyteMm BHEWHero u BHYTPEHHEro
0bny4yeHus 3a CYET eCTeCTBEeHHbIX u

MCKYCCTBEHHbIX WUCTOYHUKOB  MOHWU3UPYIOLLMX
N3Ny4YeHnn, KoTopble 0Opas3ylT pagunaLMOHHbIN

pOH.
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EcTtecTBeHHble UCTOYHUKMN UU — 3TO eCcTb
COBOKYIMHOCTb KOCMUY€CKOIro U3ry4eHusl, U3riy4eHus ot
€CTeCTBEHHbIX PaANOHYKNUAOB, PAaCCeAHHbLIX B
atMmocdoepe, nutocdepe, rmgpocadepe
N HaxoOALWMXCA B cOCTaBe ODMONOrm4ecknx opraHM3mMoB: Bce
9TU U3Ny4vyeHns obpasyoT NPUPOAHbLIN paguaLUuOHHbIN
doH (MPP) nnm ectecTtBeHHbIU pagnaulMOHHbIN POH
(EP®), cpegHas adpdekTnBHas 4o3a KOTOPOro CoCcTaBndeT
2000 Mk3B B rog Ha YenoBeka.

[1lo pekomeHgaunn MexgyHapogHOW KOMUCCUK NO
pagnauymoHHon 3awmte (MKP3) n BcemmnpHon opraHnsauunm
3apaBooxpaHeHus (BO3) pagnayMoHHbIN YPOBEHD:

10-20 mkP/4 nnun 0,1- 0,2 MK3B/4 — HOpMarsIbHbIN
(ecTecTBEHHbIN OOH);

20-60 MkP/4 nnn 0,2 - 0,6 MK3B/Y4 — 4ONYCTUMBIN;

60-120 MkP/4 nnun 0,6 -1,2 MK3B/4 — NOBbILLEHHbIN.




UckyccTBeHHble uctouHnkn M — ato cosokynHoctb A
n PB, obpasywwuxcs B pesynbrate S4epHbiX B3PbIBOB,
OEATENbHOCTM aTOMHbIX  3MEeKTPOoCTaHUUW, UN3BNeYeHUs
NonesHbIX UCKonaemblXx 13 Heap 3emnu, npumeHenna N u
PB B MeguuuHe, Hayke, B OPYrMx oTpacnax XO03AUCTBEHHOM
neatenbHocTn 4enoBeka. COBOKYMHOCTb 3TUX WCTOYHUKOB
COCTaBMSAET UCKYCCTBEHHbIN paanaunoHHbIin ¢hoH — UPD,
KOTOpPbIN B HAcCTOsLlee BpemMda B LIENIoOM MO 3eMHOMY Liap
pnodasnset kK EP® nuwb 1-3 %.




Cxema BO3OencTBuUA Ha YenoBeKa
noHusunpyroweun pagmauum (MA)

[lononxutenbHoe PapuoaktusHble ocagxu
KOCMUyeckoe 0bnyyeHne nocne SAEPHbIX UCNbITaHUH
npy noneTax Ha camonerax
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1. Kocmunyeckoe nsny4yeHue:

nepeu4YHoe KocMu4yeckoe u3siy4yeHue - 3to UMW,
HenpepbiBHO nagatoulee Ha MnoBepxXHOCTb 3eMiin U3
KOCMUWYECKOro nNpoCTpaHCTBa; COCTOUT U3 NPOTOHOB —
92 %, anbda-vyactuy — 7 %, sgep aTtoMoB NUTUS,
bepunnug, yrnepoga, asota 1 Kucrnopoga v ap.
e8mopuUYHOEe KOCMU4YecKoe Uu3Jlyd4eHue - nn
obpasylouleeca B 3eMHOMN aTMocdepe B pesyrbraTte
B3anMOOENCTBUSA nepBMYHOro KOCMWNYECKOro
nanydyeHnsa c¢ aromamm Bosgyxa (N; O; C n gp.)
COCTOUT W3 3NEKTPOHOB, HEWTPOHOB, ME3OHOB U
d>OTOHOB; MakKCUMyM €ro MHTEHCUBHOCTW HaXoOUTCH
Ha BblcoTe 20-30 KM, Ha ypoBHE MOPS MHTEHCUBHOCTb
n3nydyenHma  cocrtaender okono  0,05% ot
nepBoHayarbHOro.




UCcTOYHMKM ecTecTBEHHOro pagnauyuoHHoro poHa (EPD)
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CxemaTu4yeckoe npeacraBneHne B3amumoaencTems NpoToHa (nepBuyHoe
KOCMMYECKOe MU3JlyYeHUue) ¢ AApoM aTomMa a3ota Bo3ayxa (BTOpU4Hoe
KOCMMUYECKOE U3Ny4YeHne):p —MpomoH, N — HeUMmPOH, € -3/7IeKMPOH, e*
Mno3umpoH, A —gpOMOH, 1T - MUOH, |4 ~-MFOOH.
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FHYGVIHa NMPOHUKHOBEHUA pa3sfiniHbIX BUAOB WU3JTYyYeHUA B
OpraHn3mMbl MIeKonMTarLlmnx
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2. NpnpopgHble paguoakTUBHbIE BellecTBa -

paccesHHbl B aTMocdepe, rugpocdepe, noyse u B
Brnonorn4yecknx opraHmM3amax.

OHu nipedcmaerieHbl 3 2pynnamu paduoakKkmueHbIX
geluecms:

0 ecrecTBeHHble paanoHyknuabl - 4°K, Ca, 8Rb,
naHTaHougbl 1 Ap.,

paguoHyknugpbl “C, °H, 'Be, °Be, obpasytoLmmmucs noq

OEVNCTBMEM KOCMUYECKUX JTy4en 3 atMmocdrepHoro

BO34yXa.

eCTeCTBEHHbIE pagnoakTuBHble cemencTaa 238U, 232Th,

235 1 ux govepHue nNpoayKTbl pacnaga;

Hanbonee pacnpocTpaHeHHbIMW paanoakTUBHbIMM
n3oTonamm 3eMmHon kopbl asnstotes 8'Rb, 9K, ypaH, Topun,
paguii n nx goYepHne NPoayKTbl pacnaga, 0CobeHHOo
pagnoakTuBHble rasbl. pagoH-220, pagoH-222, akTuHoH-219.




KoHUeHTpauusa HEKOTOPbIX PAaAUOHYKITUAOB U MOLLHOCTU
NOrNoweHHbIX 403 B NOYBaX pa3finyHbIX TUNOB

Tunbl No4yB

KoHueHTpauusa, nKu/r

4OK

238U

232Th

MoLHoCTb
NOrnoLweHHoW
Oo3bl, MKpaa/y

Ceposem

18

0,85

1,3

7,4

Cepo-KopuyHeBas

19

0,75

1,1

6,9

KawTaHoBas

15

0,72

1,0

6,0

YepHosem

11

0,58

0,97

5,1

Cepasa necHas

10

0,48

0,72

4,1

[lepHoBO-noa3onucTas

8,1

0,41

0,60

3,4

[log3onucTas

4,0

0,24

0,33

1,8

TopdsaHucTas

2,4

0,17

0,17

1,1

CpegHee

10

0,7

0,7

4,6

[Mpenensl konedaHnn

0,3-1,4

0,2-1,3

1,4-9




Hanbonbluee dbuonornyeckoe aHa4YeHne nMeet
pagunoHyknug °’Rb, Ha BTOpoM MecTe Mo
Konuyectsy 3aHumaeTr paguousoton “°K, Ho
paguoaktuBHocTb “°K B 3eMHOI Kope NpeBbILLaeT
PagnoakTUBHOCTb CYMMBbI BCEX APYTNX
ECTECTBEHHbIX PaAMOaKTMBHbLIX SrNEMEHTOB 33
cyer TOro, 4to pacnag “°K conposoxnaercs

XECTKUM BeTa- n ramma-usnydeHuem, a °’Rb
XapakTepusyeTcsd MSArkuM OeTa-usnyvyeHnem wu
nMeeT OnuUTeNbHbBIM  Nepuod  nonypacnaga.
CopepxaHve paguoHyknugos 2°8U, %%?Th Ha
nopsiaok MeHbLue, yem °’Rb un 4K .




Pagvonyknua “°K wunpoko paccesiH B no4yse u
NPOYHO YOEPXXMBAETCA [MUHAMW, COOEPXUTCA B
pacTeHnusax, OcoDbeHHO MHOro ero B ©O00OBbIX
Kynerypax (3epHO W BeretatMBHas 4acTb) —
ropoxe, 6obax, dpaconu, coe, noUepHe, Kresepe
n gp. KoHueHTpauums pagouoHyKNMOOB YypaHa W
TOpUA B  [OECATKM WU COTHW, a paaud

B MWMMNOHbI pa3 MeEHbLUE NO CPAaBHEHUID C
coaepXaHuem paanoakTUBHOIO Kanus.
Pagunonsoton kanun-40 HakanmMBaeTcsa B
NULLEBLIX NMPOAYKTAX PaCcTUTENBLHOIO U XXUBOTHOMO
NPOUCXOXAEHUA B pA3HOWU CTEMEHMN.




CopepxaHue “°K B nuweBbIX npoayKTax

Mpoaykr MKI/Kr Mpoaykr MKr/Kr

Xneb6 p>xaHoun 2420 Msico roBsixbe 3380

MakapoHblI 1300 Cano cBuHOe 1690

Kpyna rpeyHeBas 130 Pbi6a 2620

Puc 700 PpyKTbl CyLUEHbIe 3000

MNopox 9070 KapTodenb 4490

Myka nweHu4Hasn 860 KanycTa 3300

Monoko napHoe 1430 CBekna 3530

Macno cnuBo4yHoe 140 MopkoBb 2870

TBopor 3720 Nyk 1510

Cobip 890 LLokonap 5630

Kakao 11110




EcTecTBeHHble pagunoakTUBHbIE N3OTONbI,
He BXoasiLume B pagnoakTUBHbIe CeMeUucTBa

N3oTonbl

ATOMHbIN

HoMep

[Mepnog
nosnypac-

naga, roa

Tun

pacnaga

Kanun-40

19

1,3%10°

DeTa

Yrnepoa-14

6

5730

beTa

Pybunouin-87

37

5,8x10'°

beTa

Camapuin-147

62

6,7x10"

anbda

Jlroteunn-176

71

2,4x10"°

DeTa

PeHnn-187

75

4x10"2

beTa




Tpwn OCHOBHbIX eCTeCTBEHHbIX
paanoaKTUBHbIX cemMeucTBa (psoa),
HabnogatoLwmxca B npmpoae, HasbiBalOTCA:

- ceMmeiicTBOM (psagom) Topus (*°% Th);
- CeMencTBoM (psiaoM) ypaHa - pagusa (*°° U
u 226 Ra) .
388 ’

- CEeMeNcTBOM (psiAoM) akTuHoypaHa (**° , U);
- cemencTBoM (psagom) HenTyHua 27 Np.

Kaxgblh u3 3TUX pPsgoB  3aKaH4MBaeTcs
obpa3oBaHMUEM pa3nnNYHbIX CTabunbHbIX U30TOMOB
CBUHLA.




Cxema pacnaga PH pspga Topusa




238 226
Cxema pacnaga PH psipa ypaHa-pagusa “° U u ssRa)




Cxema pacnaga PH pspga aktuHusa (aktnHoypaHa




Cxema pacnaga PH papa Hentyhua 7 Np




[TpoayKThbl pacnaga paanoaKTUBHbIX
nsororos 28U, %*3Th, 2°U, #'Np - aT0
razoobpasHbie pagoH %%°Rn v ??°Rn un gp. OHu
OTBETCTBEHHbI 3a 75 % roaoBOW
nHaneuayanbHou adodpeKkTMBHOU 3KBUBANIEHTHOM
003bl, MoslydaemMon HaceneHnem oOT 3eMHbIX
MCTOYHNKOB paauaumn n 3a 50 % [o3bl OT BCeX

€CTECTBEHHbIX MICTOYHMKOB paanauuu.

PagoH Bblgensdetca M3  3eMHOUM  KOpbl
noBcemMecTHo, HO YypoBeHb WK B 3akpbiTOM,
HEMPOBETPUBAEMOM MNOMELLEHNN Bbille B 8 pas,
4yeM B Hapy>XHOM BO3ayXxe.




NCTOYHUKMN NOCTYNJIEHNA paAOHa

NOCTynneHne mn3 NoyBbl, YyHOAMEHTa,
nepeKkpbITUS; BbICBODOXXAEHME n3
CTPOUTENBbHbIX MaTepuarnos XUTbIX
NnoMeLleHUnmn

cocTtaBnset 60 Kbk/cyT.,

N3 Hapy>XHoro Bo3ayxa npoHunkaet 10 Kbk/cyT.,
BbICBODOXOaeTcsl U3 BOAbl, UCMOMNb3yeEMON B
ObbITOBbLIX Lenax — 4 Kbk/cyT.,

BblAENAETCA W3 NPUPOOHOro rasa npu ero
cropaHum — 3 Kbk/cyr.




UCTOUYHMKHN M nNnyTn NOoCTynJrieHnAa pagoHa B
OAHOJ3TaXXHOM AOMe

X OcaxneHue
: - IIPOOYKTOB
- pacmaga Rn

Omuccus Rn
CTPOMUTEIbHBIMU
MaTepUaIaMU

| BononpoBon




Cpe,qH;m vyAelnbHaA PpaAnOaKTUBHOCTb CTPOUTEJIbHDBIX MaTepuasnoB

Bua ctpontenbHOro matepuana YaoenbHas
pPaganoaKTUBHOCTb, BK/Kr

HdepeBo 1,1
NMpupoaHbIN rMnc 29

NMecok n rpaBumn 34

MopTnaHg — uemeHT 45
Kupnuny 126-840
MpaHuT 170
30nbHas Nbifb 341
MunHo3em 496-1367
Poccorunc 574
Kanbuun-cunmkaTHbIU WNAaK 2140
OTxoabl ypaHOBbIX 060oraTuTesibHbIX NpeanpuAaATUn 4625

LLinak U3 noMmeHHOM ne4yun 330
U3BecCTb 20-30
BeToH U3 0ObIYHbLIX MaTepuanos 180-200
BeToH, copepxawmnm rmMHucTble crnaHubl (LBeuus) 480

lMpumeyaHue. B Tabnuue npeacrasneHbl matepuansl HKOAP OOH, 1982 .




HopmaTuBblI paBHOBECHOU KOHLUEeHTpaunmn
pagoHa

B BO3AyXe Xunbix nomeweHun (bk/m3)

Crpana CymecrBywiuue | IIpoexkrupyemsbie
3AaHUS 3MaHUSA

HIBenus 100 100
DOUHIAHIUSA 400 100
CIIIA 80 -
Kanana 400 -

T'epmanus 200 -

BesqiukoOpuranus 200 -
Poccus 200
MKIAP (pexkoMeHaanmm) 200




B kadectBe Apyrmx WMCTOYHUKOB 3eMHOWU paguaumu
cnegyetr HasBaTb KaMeHHbIM  yronb, docdaTtbl WU
doocdopHbie yaobpeHusi, npupogHbIv ra3, BOAOEMbI U AP.

B uenom ectectBeHHble UCTOYHUKU NI/ OTBETCTBEHHDI
NPUMEPHO 3a 90 % rogoBOU 9 eKTUBHOM
9KBMBANEHTHOM 003bl ODOSy4YeHUsl, U3 KOTOPOW Ha A0S0
3eMHbIX UCTOYHMKOB npuxogutcs 5/6 Yyacten (B OCHOBHOM
3a CYET BHYTPEHHero obsiy4eHuns), Ha OO0 KOCMUYECKUX
NCTOYHNKOB — 1/6 4acTb (B OCHOBHOM MyTEM BHELLUHErO
obny4eHus).




A PheKTBHbIE IKBUBASIEHTHbIE O03bl
yerioBeka

prpoA ( iEpCHHCMngBHe Poccis

W cTouHMKH paguanuu TaHHBIC

M3B\roj % | M3B\ro| %
|

Kocmuueckune myun 0,355 0,320

["amMMa-u3nydeHue 3emMiu 0,410 0,410

BayTpeHHee 00nyueHue 0,355 0,362

N3nyyenne 1,280 1,850
CTpoMMarepuaioB (pajaoH)

UTOI'O 2,400 2,942




[Jona pa3HbIX NCTOYHUKOB U3JTy4YeHUS
B OONny4YeHUn yenoBekKa

ScpchekT.a2KB. OO3 b1 HeJSIOBEKA
OT UCKYCC.UCTOYHUKOB
(m3B\ron) Poccusa

3cpch.oKB. BO3bI He IoBEKa OT NPUPO AHbIX
MCTOMHUKOB,M3B\roa, (Poccusn)

H PagMoHyKn.guarH. O KocMuueckme syum E FaMma-nanyueHue 3eMnn

O Ucn.ap.opy»us (0 BHyTpeHHe obsyveHune 0 CrponmMare puanbi(pagoH
0 Asapusa HAISC

H MNpod.obn.




