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, PAOMALINA?

MwuKpoBOTHOBKa?

5G?

Toxe onacHo?

WIiFi?
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, MoHUsnpyrouwee nanyyeHue! A

o XecCcTknm YO
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 — * [amMMma-
* PeHTtreH
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, Y10 TAKOE paamMOaKIMBHOCTE? 4 A,

CNOHTAHHOE n3MeHeHmne coctasa u/vinm
SHEPreTUYECKOro COCTOSAHNSA A1pa

[115 Xx1myKa: npeBpaLleHme o4HOro XMMM4YecKkoro

3NIEMEHTa B ApYrou

* AnbQa-pacnap,
* beTa-pacnaj
* [ aMMa-nepexos,

B =cons+

B-Hsnyuerue

A & - U3nyygenie

a-H3nyyenup
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E_ =~ 4-8 MaB

a

XapakTepeH an4
bonee TXKENbIX 40ep,
Y KOTOPbIX MHOIO P U
N

222Rn

E, ~ 10-2300 KaB

E, =~ 1-4000 k3B

B Y

B-vnun B*
—0

-y

3~ (3NeKTPOH) - V — 3MEKTPOMarHUTHOE

NpeBpalleHne n N3nyyeHmne

5" (NO3WTPOH) - (conpoBoxaaet

NnpeBpalleHne P O0MbLUMHCTBO
137Cg — B pacnazos)

150 _ B+

Ecnn aapo obnagaet nsbbITouHOW SHEPTNEN
B npupoae BCE CTPEMUTCH K MUHUMYMY SHEPTK => BO3DYXOEHHOE A400 CTPEMUTCS
NepenT B OCHOBHOE COCTOAHME C MEHbLLLEN SHEPTEN
OHO MOXeT caenatb 310, NepenaB NU3NULLIEK SHEPrnn YacTue
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[Tpober anbda-4yacTrupbl —

CaMbI ManeHbKUin (TAKENaa)

[Tpober beTa-4yacTuLb! BbILLE,
NOrfoLLaeTcs croemM Bodb! (~40

3 CM)

I'aMMa—M:anyqu NE — BbICOKaA

NPOHMKAKOLLLAA CMOCODHOCTb

Faper Aluminium Lead

—CJI UICTOYHUK CHAPYXW — anbda- 1 beta-

N3JTyHartesin Nnpaktn4eCkn He HeCyT BPELd

10
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Ecnv anbta- 1 beta-nanyyateny nonagatot BHYTPb OpraHn3ma — OHU
BHOCHAT OCHOBHYHO J0O30BYHO Harpy3ky

O WMoHnsnpyeT GonbLuoe

OpPraHN3M. o ‘ KONIMYECTBO YacTHL, 2202
— > nepenaéTt MHOro aHeprum

VloHu3auus n Bo3obyxaeHne OQ® scuccrsy, Ghicrpo

MO ﬂeKyﬂ ocTaHaBnMBaeTcH

Bo3gencteune nany4vyeHus Ha

O s [Nepepnaér 3H. 40K_ 14C
® O MeHbLLE aHeprum ’ ’

MoxeT BblneTeTb U3 opraHn3ma,
BOBCE He B3aMMOOENCTBYA C HUM

Y " TN TN
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, [leneHve agpa. Kanng




¥ [Nenenne. OueHb CTPaHHOE siBneHne  , A ,

Xe-140 —————

OTT1o lNaH 1 Jlnsa MUEI/ITHep B 1abopaTtopuu ®pui LLITpaccmaH
NHCTUTYTa Kansepa Bunbrenbma

N3 ypaHa 06pa30BbIBaNICb HE NPOCTO SMIEMEHTLI, HAXOAALLMECH
PSAOM C HUM, a U3 cepeauHbl Tabnuubl Menageneesa!

/



JHeprua Ha pacnaa = 200 MaB!




, [leneHve ypaHa A Jnuu

HEeMTPOHbI HU3KMX SHEePrnin HaneTatoT Ha Jlenenue sipa ypana c/"
a7100 239U. Obpa3syeTcsa cocTaBHOE /00,
KOTOPOE pacnafaeTcs Ha 2 OCKOJIKa C
BbIIETOM HEUTPOHOB. Bblaensaertcd
oHeprna =203 MaB (bonbLuasg aHeprmng)
OCKOJIKM pacrpenengdtoTcs
HepaBHOMEPHO, eCTb 2 NMKa, Ha KOTOpble
npuxoasTtcs B Tom ymcne 2Sr n 137Cs (nx
MHOroO B OTPaboTaHHOM SAAEPHOM 235(J

TOnmBe)

Tsoxenoe sapo
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Owwnobka:

[OIMKEH ObIThb
238|

Brixon Ha geneHWe, %

[ T T T T N I N I A N N B N | B
J0 80 90 100 110 120 130 140 130 16

_ WACCOEOE HACHD ~
nuclphys.smp.msu.ruﬁ


http://nuclphys.sinp.msu.ru/fission/fis02.htm

- ¥ CpaBHEeHWe 3HEeproBblaeneHms

IHeprnsa Ha 1 Kr Tonnmea
235 - 8.8-10"3 [bx = 1 [B1-cyTlg

Yrons = 10 kKBT-CyT
[a3 = 20 kBT-CcyT

T —rmra— 10°
M — mera — 10°
K — Kuno — 103




W , AoepHasa aHepreTuka

» 3HauuTenbHoe cHMXeHue BblIbpocos CO,

» CHWXeHMe [030BbIX Harpy3ok HaceneHus No cpaBHEHUIO C
yrosibHbiMu TOC

 YcTonumBas BbipaboTKa aNeKTPO3HEPTUN

* bonee HM3Kas yAeJibHasd CTOMMOCTb TOMJIBa
(ypaH — 5% 0T cebeCTOMMOCTI JNEKTPOIHEPTUN; YrNeBoAopoabl — /5%)
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W , Peaktop

3AaHie peaktopa

KomneHcaTop Mapo-
A3BNEHWA £ reHepaTop

K BogoxpaHunmHwy
HUTH FD3AHpHE

KoHaeHcaTop

AOepHbIn peakTop BKIKOYAET B cebsd akTUBHYH 30HY, B KOTOPOW
COAEePXNTCA aepHoe TONMBO 1 3aMeaNinTenb HENTPOHOB,
OTpa)kaTeslb HEUTPOHOB, TEMSIOHOCUTENL ANA 0TBOAA TEMnNa,

CUCTEMbI YNPaBeHUa LIeNHOW peakuuen, 3aluta peaktopa v
ero yrnpaBeHue.
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UTo MOXeT NoONTU He Tak?

1. Camonoagepxupatorlasaca uenHad peakumd (CLIP)

2. XUMNYECKNIN B3PbIB UITN APYroe «paccedaHmne»
PaJNOaKTUBHbLIX BELLIECTB

3. BCKpbITNE NCTOYHMKA




, A rae Oblnn aBapumn?

CCCP, AnoHus...




GLOBAL NUCLEAR INCIDENTS SINCE 1956  .ouumy

BRITAIN _ YEAR - Location - SCALE
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https://doi.org/10.3390/ijerph18178934




¥ OueHKa nocneacTauii N

MEXX[1IYHAPOHAS LLUKANA SAEPHbIX COBbITUM (INES)




KbiLUTbIMCKas aBapus (0) "

29 ceHTabps 1957 roga Ha xumkomMbuHate «Mask»
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, Asapus B YuHackeiine (5) A Iﬂm

10 okTs6ps 1957, Benukobpuranug




ABapud Ha ASC Tpu-Mann-AmnneHa
28 mapta 1979, CLLUA
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, YepHobbinb (7) A IHLA

ABapus Ha YepHobbinbckon ASC i, [
(20 anpend 1986 r.) | &

CTpallHbl 0bpas3 B MaCCOBOM KyJbType
MELLIaeT TPE3BOW OLIEHKE.
ObecueHMBaHWE TakXe BpeHO

CKOJIbKO  YenoBek norvbno B
pesynbrarte BO31eNCTBNA
paguaLnm:

50 4yenoBek (paboTHUKM) 1N 9 aeTen
(paK LLMTOBUOHOM Xere3bl)
Loknag MAITATSO 2005

OHKOM0rns, Bbi3BaHHAA BO3AENCTBMEM paanaumm (pak LLNTOBUAHOW XeNnesbl) U NenKeMns:
~4000 cmepTen (NnpeanonoxumtensHo!)

Otkyaa undpa 40007 310 =3% o1 600 000 nrogen, NoABEPrLLUNXCH BO3AENCTBMIO — OLIEHKA, a
He TOYHOE KOJIMYECTBO:

1. CNOXHO OLIEHNTb HA POHE eCTECTBEHHO BO3HMKAOLLIEro paka

2. YnydlleHne MeToaoB AMarHOCTUKM

o7



https://www.iaea.org/newscenter/pressreleases/chernobyl-true-scale-accident
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YepHobblinb
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He o6bHapy)XuBaeTcH bonee Toro -
yBeUYEHUA MYTAHTHbIX 0CO6EeN  YUCITIEHHOCTb

Yy UccnefoBaHHbIX BUAOB B YXUBOTHbIX
YCTIOBUSIX XPOHUYECKOIO yBe/N4YMBaETCH.

NENCTBUA NOBbILLEHHOIO
YPOBHA NOHU3UPYIOLLETO
—M3AYSEHWA:




, ABapud Ha ASC dykycuma (1) B JAL,L

(11 mapta 2011 r.)

[TpnymMHa aBapun. HapyLUeHWne CUCTEMbI
OXJTaXJAeHnsa peakTopa

CKOmMbKO YenoBek rnornbno B pesynbrare
BO3ENCTBUA paanaLnn:

0 —Ha 2015 . poknag MAIATSO _
ncerenosadme BO3 MELLIKM C BEPXHUM CII0EM 3arPA3HEHHO MOYBbI
174 yenoseka nony4nnn Ao3bl NOPAAKA 10Q),osuwe pammonykmmas: 11, 97Cs

M3B 1 6 Yenosek 250 m3B

“The most important health effect is on mental and social well-being, related to the enormous
impact of the earthquake, tsunami and nuclear accident, and the fear and stigma related to the
perceived risk of exposure to ionizing radiation. Effects such as depression and post-traumatic

stress symptoms have already been reported.”

30

[lcnxonorm4yeckmnini akTop UrpaeT KIo4veBYHO POoJib



https://www-pub.iaea.org/mtcd/publications/pdf/pub1710-reportbythedg-web.pdf

, OTanumns A IAL,L

YepHobbinb

YMCTO aHTPOMOreHHble PakTopsb!

B3pbIB 94epHbI

Bce yLuno vepes Bo3ayx

Tun peaktopa PEMK

dyKycnma

B nepByto ovepeab, NpUpoaHbIA goa
KTOP, MOTOM YeJioBeYeCKnmn

B3pbIB XMmnyeckmne (Bo40poa)
bonbLuag YacTb yLina Yyepes
BO3/YyX, HO 3HAUUTESbHbIE KONTMYEC

TBa Mnoriasi HarpamMyrO B OKE€aH

Tun peaktopa BWR

31




, HUnaeHTbl ¢ notepen AM n PB

- 3aToHYyBLUMe Al'lJ]

- MaeHne CaMoNieETOB C A4EPHbLIM OPYKMEM

- [lageHmne NCKYCCTBEHHbIX CMYTHUKOB 3EeMIA

- CHapgabl ¢ 06eaHEHHBIM YPaHOM
(NepepaboTtka 0bnyyeHHOro TonnrBea)

- YVKPaOeHHblE CTOYHUKN
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3apaxeHue B [ 0AHUK 1 NOTEPSAHHBLIN MCTOYHUK B KpamMaTtopcKe

VI TaM U TaM — UICTOYHWMK Ha OCHOBE Le3nd-137

4 yenoseka 2-0 yenosek




, Camas bonblLuas kKaTacTpoga’? o




, Camas bonblLuas katactpoda? o

B3pbIBbl C YMbICIIOM




KaKk oLueHuBaTb BIIUSAHUE
MOHU3UPYIOLLLETO N3NYYEHUA?




1000 BbICTPENOB B MUHYTY

Pa3HuLa B 3HEPrnax YactuL, npu pagnoakTMBHOM pacnazie
100-1000-kpaTHas




, Paanobunonornyeckmnii napamaokc A FH1

EAVHMLA 3MEPEHNSt PAIMOAKTUBHOCTY o
[bekkepenb] = bk = [pacnap/c]

[10 cyT — 3TO CKOPOCTb (MHTEHCKMBHOCTL) pacrnaja —
KONMYECTBO pacnaBLUMXCA g4ep (B LUTYKax) B eANHNLLY
BPEMEHM (CeKyHAaA).

EAVHMLUE n3MepeHnd BO34ENCTBUA padnaLinm
Ha OpPraHn3m (3KBMBASIEHTHAA [03a)

[3mBepT] = 3B = [[DK/Kr]

[1o cyTn — 3TO SHeprug,
nepenaHHasa opraHmn3my.

KOPPEKTHO OLIEHMBATL MOCEACTBNA BO3AENCTBUA Pa,
Ha YernoBeKka MMEeHHO B 31BepTax,
a He B bekkepensx.

NMornoweHHasn
3Heprusa
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3aBMCUMOCTb «03a-3deKT»

p
- ‘ Pagunobuonornyeckuin napagokc
=
m
®
E
e 83
‘ o6nactb ? S
ManbIx 403 38
o
I
T
c m
0,01 /
,’ OTKyAa AaHHble?
0,001 - /
0,01 01 D,Ip 1 10

1Tp= 138 (and ramma- n beTa-nany4yeHns)




, BO3MOXHO N1 3aLLMTHOE AEVCTBME MarblX 1037 " |.H1 H

OTHOCUTENBHBIM PUCK
BN~

2.9 =

2,0 -

1,5 -

nHeﬁHO—KBanpaquaa
MoJeib 11 go3b <0,5 3B

L] i

0 0,1 0,2 0,3 0,4
Ho3a, 3B

[opmesunc (ot rped. Hormesis
ObICTPOE ABUMXEHWME,
TPEMIIEHUE) CTUMYNNPYIOLLEE
OENCTBME YMEPEHHbIX 103
CTPECCOPOB; CTUMYNALNA
Kakou Nbo CUCTEMBI
OpraHn3ma BHELLUHUMM
BO34ENCTBUAMW, UMEOLLIMMU
cuny, HeJOCTATOUHYH AN
NPOSABIIEHNSA BPEAHbIX
dbakTopoB.
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MeanumHa
PeHTreH 3yboB |
0.02 M3B 3a pa3 m
ObcnegoBaHve \@
LLINTOBUOHOWN Xenesbl -
0.02 m3B 3a pa3s

PeHtreH
rPYAHON KNEeTKU
3 m3B 3a pa3

dnooporpadus
0,4 m3B 3a pa3

Komn.Tomorpadms
2-30 m3B 3a pa3

HopMbl (B roal)

[lonycTtrmoe Bo3aencTBme
TEXHOTEHHbIX NCTOYHMKOB
ONA HaceneHus
1 M3B(!) cBEPX MPUPOAHOro OOHa.

[1na paboTtatoLmx ¢ pagnoaKTUBHbIMU B
eLLectBamy — 20 M3B.
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, EcTecTBEHHbIU paguaLMOHHbIA QOOH A FH1 H

~2.4 Mm3B/roa PaBHOMEPEH N OH MO BCeWn MnaHeTe? HET

['yapanapw (bpasunus) [ — 17,5\ /1v1 48
— B OTAEJIbHbIX MecTax

Pamcap (VipaH) ey ‘1:@’/

KapyHarannanmm (Axaus) - 70
PuHIARONS | 7

Mocksa 1,3 (0,1-0,2 MKk3B/u) M3B/FO,£I,
0 200 400 600 800 1000 1200 1400

P




, PaanoakTnBHbIE BELLIECTBA BE3Ae, AaXe B r“1 A

Hac!

@ 222Rn, 3|_|, 14C, 32|:>, 4OK,...

|




, Bknapg Pa3HbIX MCTOYHNKOB U3JTy4HEeHUA A |.|”|.| H

<0,3%
[[nobarnbHble BblNMaaeHust

14%
MeauLmHcKoe \+ 3arpsa3HeHns TeppuTopun
obnyyeHune 13.5%

N

—__ KocMuyeckoe nsnydeHue

9%
BHyTpeHHee
obnyderme

17%
"\ amma-nanyueHme 3emnm

46,5%
PanoH




, Puckn cmepTHOCTH

OT ynotpebneHumna ankorona (My*4uHbi, cp.
3a 2000-2007)

CunbHoOe 3arpsAsHeHmne Bo3ayLHOMN cpeabl

MpokmnBanHme B61n3uM yronbHbix TIC

B 30He oTceneHunsa YepHobbinbckon ASC
(YKpaunHa, Poccua, benopyccusa)*®

MpoxunusaHue s6an3m A3C




MOHUTOPWUHT

https://www.russianatom.ru/

@ PAOUALMOHHAA OBCTAHOBKA HA NPEANPHUATHUAX POCATOMA
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Pak LWnTOBUAHOM Xenes3bl 0ANH U3 HanMeHee
OMacHbIX BMAOB paka M XOPOLLO MOoAdaETCA
Tepanun: cmepTtHocTb 1 cnydan Ha 200 000

YeJ10BEK
2019 Alexandria D McDow

Otkyaa 'l

131, nonagas B OpPraHuaMm,
HaKanuMBaeTCa B LUUTOBUAOHOWU XeJlese
(buonornyeckme CBOWCTBA MoAda Kak

dJIEMEHTA)

131 —

(muToBMOHaa
Xenesa)

MOJ10OKO

= | I I I 1 I I I 1 1 1 I 1 1 1 LI B
— =

Y
L B B R p—

Beixoa Ha ageneHue, %

llllllll

70 80 90 100 110 120 130 140 150 160
Maccoeoe yucno

llllllll

nuclphys.sinp.msu.ru



https://pubmed.ncbi.nlm.nih.gov/31255194/
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B cnydae paamMoakTuBHbIX BbinageHnn 1371
NPeAnCbIBAOT MPUHATL MOAUA Kamng
(CTabuibHbIN MOA) B CTPOro onpeaenéHHoN

NO3VPOBKE: { o
I

LntToBuaHan
Xenesa

127] (cTab)

AP dPeKT N30TONHOro pasbaBneHns —
cHmxeHwne gonm 131 3a cuét 12/l (HebonbLUOW

n36bIToK 27| 3ameLaet 131)

Tonbko ecnu 66110 yKa3aHue!
B nHbIX cny4asax — 6ecnosnesHo 1 gaxe speaHo!
Nopn cam no cebe He 3aLUuLLaeT oT paguaumm

[lapagokc: nedveHne paka LMTOBUOHOM Xenesbl — BHeceHue bonbLuero konnyectaa 1371 =>
DaKOBbIE KNETKM normdatoT noa AeNCTBMEM B-M3nydeHms

P
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Ob6LLEee KONMMYECTBO XePTB OT
paguaunmn?

162
Otyetr HKOAP OOH 2008 .




, KaK cunbHO YenoBekK MOB/NSN Ha npupoay? A r“1 A

Human Sources of Cesium-137
Compared to Natural Radionuclides in the Ocean

Global nuclear weapons Three Mile Island

testing, 1950s-'60s Chernobyl ﬂ.ﬂﬂﬂg-:l PBq

Fukushima
100 PBq 10-50 ™, Atmospheric
D
PEq \Direct

[1—neta - 101
T —Tepa — 1012

950 peta-Bequerels
(PBq)

" —rura —10° e
ost Abundan
M — mera — 106 Natural Radionuclides
K — KNJO — ’] 03 in the Oceans Potassium-40

15,000,000 PBq
Uranium-238

37,000 PBq

" 50
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ODUYMHBI:
DEX/Ee BCEro YenoBek

[Tocnencteus:
Mbl MHOroO€ y3Hanm u aenaem aaepHyro SHEPreTuky
be3onacHee
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NetanbHasa no3a = 200-250 r 3a pas

Cnacunbo 3a BHMMaHue!
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