Paguanus u ee Biusinue

Ha OKPY)KAIOMLYIO Cpefy.




CamMmoe oracHoe 3arpsA3HeHue
aTMocdepbl 1 BCell OKPY KaoIIe
cpenbl — pasuoakTuBHOE. OHO
[IpeJCTaBJIAET YTPO3Y JJIA
3/I0POBbS U KU3HU JIIOAEM,
*KIBOTHBIX U PACTEHUH HE TOJIbKO
»KABYIIIMX IIOKOJIEHNH, HO U X
IIOTOMKOB U3 - 3 IOABJIEHUA
MHOTOYUCJIEHHBIX MYTallMOHHBIX
ypOACTB. MIcTOUHUKaMU
Pa/IN0AKTUBHOTO 3arpA3HEHUA
CJIY>KaT 9KCIIEpUMEHTAIbHbIE
B3PBIBbI aTOMHBIX U BOZIOPOIHBIX

ooMO.




Panmmoaxkrrnsroe nsavaenme

- U3JIydeHHue — 3TOMY H3JIyJeHHIO IIPUCYIIH OTKJIOHEHUS
5JIEKTPUYECKMM W MarHUTHbBIMM mojaMu. OHo obsajgaer
BBICOKOH MOHU3UPYIOIIEH CIIOCOOHOCTHIO. Taxke
XapaKTepUu3yeTcsi MaJIOU IIPOHUKAIOIIEN CLIOCOOHOCTHIO.

B- u3aydyeHme — TakKe KaKk U a-uU3JIydeHHUe, JaHHOe
U3JIydeHHe OTKJOHAETCA »BJIEKTPUUYECKMM ¢ MAaTHUTHBIM
IIOJIAMU. Ecii  OpoAo/LKUTh  CpaBHEHHME TO  €r0
HOHU3UPYIOIas CIIOCOOHOCTD 3HAUYUTEJILHO MEHbIIIE
(mpubIM3UTEIPHO Ha JiBa MOpAAKa), a IIPOHHUKAIoMAs
CIIOCOOHOCTH ropasao 00JIblile, UeM y Q-4aCTHUII.

Y- HU3JIy4YeHHe — B OTJIMYUE OT ABYX MNPEABIAYIINX, He
OTKJIOHSIETCS DJEKTPHUYECKHMM W MArHUTHBIMH  IIOJISIMH.
HMouusupyromias CIIOCOOHOCTD HEBEJINKA. A BOT

IIPOHHUKAIOIIIaA CIIOCOOHOCTBD ITPOCTO KOJIOCCAJIbHA.



EcTecTBeHHble UCTOYHUKU pagunalnun

YesioBek ImoaBepraercs OOJy4eHHIO ABYMS CIIOCOOaMM.
PasiioakTUBHBIE BelllecTBa MOTIYT HaXOAUTHCSA BHeE
opraHu3ma u o0JjydaTh €ro CHapy:Ku; B 3TOM cCJIydae
rOBOpPAT O BHeIIHeM oOjyueHuu. Wim ke OHHU MOTYT
OKa3aThbCsA B BO3/AyXe, KOTOPBLIM JBININT YeJIOBEK, B
IIUIIE WJINW B BOJE U IIOIIacTh BHYTPh OopranmusMa. Takou
CII0C00 00JIy4eHUs Ha3bIBAIOT BHYTPEHHUM.
OO0JIy4eHHIO OT €CTECTBEHHBIX HMCTOYHHUKOB pajyaIiny
IIo/iBepraeTcs Jio00u >KUTEIb 3eMJIN, OJHAKO OJHU U3
HUX II0JIy4aloT OOJIbIlIMEe MO03bl, YeM [Apyrue. ITO
3aBHCUT, B YaCTHOCTHU, OT TOT'O, I'Jie OHU >KUBYT.



HMcKyccTBEeHHBIE UCTOUHUKHN PAIHAIIUH

JTO WUCTOYHUKU CO3AAHHbIE 4YenoBeKOM. 3a nocnegHue
HeCKOJIbKO AecaTUuNeTun Yenosek co3aan HeCKOMNbKo COTeH
UCKYCCTBEHHbIX PaAUOHYKSIUAOB U HAYYUIICS UCNONb30BATD
3HEepruo aTOMa B CAMBIX pasHbIX LUensx: B meauluHe u
AN CO3AGHUS ATOMHOrO OpyXxus, AN npou3BOACTBA
3Heprum U OobHapyXeHUsa noxapos, ANS U3rOTOBMEHUS
CBETAMUXCA LMUPepbnaToB 4YaCOB U MOUCKA MOMEe3HbIX
uckonaembix. Bce 370 npuBoAUT K YyBesIMYEHUHO [O03bI
obnyyeHUs, KaKk OTAeNibHbIX NHOAeU, TaK U HaceneHus
3eMu B LiesIOM.



AoepHaa anoxa naaHeThl

Xupocuma u Haracaku
CeMUNanaTtUHCKUU NOSTUMOH
YepHobbINbcKkag KatacTpoga

PesysibTaT aBapuu Ha
YepHoOBLIbCKOM AIC -
30Ha PAAMaIllMOHHOTO
3arpsA3HEeHUA




XNPOCUMa N Haracaku

6 aBrycta 1945 CIIIA copocuin Ha XupocuMy MEPBYIO B MUPE aTOMHYIO
6oMOy. 3HaunTe/IbHAA YacTh I'Opo/ia ObLJIa pa3pyllieHa, yOUToO 1 paHEHO
CBBIIIIE 200 ThIC. YEJIOBEK

9 aBrycra 1945 CIIIA copocuam Ha Haracaku BTopyio aToMHy0 60M0y. OT
ee B3pbIBa OblIa pa3pyllieHa TPeTh ropoja, ObLJI0 yOUTO 1 PaHEHO OKO0JIO
75 ThIC. *kuTesiel. Tak kak Haracaku paciosio’keH Ha MHOTOUHCJIEHHBIX
X0JIMaX, yapHas BOJIHA U TEIJIOBOH yAap He ObLIU CTOJIb I'YOUTEJIbHBI,
KaK B XHpOCUME.

Yepes cyTKH I10CJIE B3PhIBA
aMepHUKaHCKOH aTOMHOU
60MObBI Xupocuma. 1945




CemunanatTMHCKUM NOSUTOH

29 aBrycta 1949 roma Ha CeMumnajaaTUHCKOM SIIEPHOM IOJUTOHE OBLIO
MIPOBEACHO NEepBOE UcnbIiTaHue. JI. bepus nuuHo orBeyan nepea Kpemem 3a
yCIIeX dKCrepuMeHTa. MM OblI0 MOATOTOBIEHO ABa criucka. OauH — o
peoCTaBICHUM K Harpaje OpJieHaMu YYEHBIX U UCIIbITaTEIeH, €CIIU
OomOa cpaboTaeT, U APYro — O paccTpeie, €Cy NOCTUTHET Heyiaya.

C sroro nus BIIK CCCP noBes HEOOBSIBIEHHYIO BOWHY HPOTUB KUTEJIECH
Kazaxcrana. 3To ObLI0 HayajioM siAepHoM Tpareauu Kazaxcrana, kotopas
npojokanack oosuee 40 mer.

ITouTH Bcs peciyOiIrKa MpeBpaTUIach B sIACPHBIN OJTUTOH — UCIBITAHUS
IIPOBOAMJIUCH BO BCceX o0nacTsx, or Kacnus 1o Anrasi.

[IepBbIe ycrexu BIOXHOBUIN COBETCKUX SIASPIIUKOB. B yroay BoeHHOMY
IPOMBIIIJICHHOMY KOMILIEKCY OHM CTaJIu €lll€ MHTCHCUBHEE BECTHU PaOOTHI
110 COBEPIIICHCTBOBAHMIO aTOMHOTO Opy>kus. 12 aBrycra 1953 roma ObL10
IIPOBEJICHO MCIBITAHUE TEPMOSIASPHOTO OpyKusi, a 22 Hosa0pst 1955 rona
MHP y3HaJ O CBEPXMOIIIHOM COBETCKOM BOJOPOAHON OOMOE, KOTOPYIO CO3/all
akaeMuk A. CaxapoB. Cpasy e MOCJI€ NCIIBITAHUS TaKUX 3aps10B Ha
MOJIMTOH M Ha MpUJIETarole K HEMY TEPPUTOPUHU BBINIAJIM JIOKAIbHbIC
paJ0aKTUBHBIC OCAIKH.

3a 40 et ucnpITaHu aTOMHOTO OpYy>kHus Ha CeMUITaIaTUHCKOM ITOJIUTOHE
onL10 MpoBeieHo 470 B3pbIBOB, n3 HUX B nepuofd ¢ 1949 mo 1963 rr. 118
Ha3eMHBIX U BO3AYIIHBIX B3pHIBOB MOITHOCTHIO 10 100 K110TOHH.



YepHobbinbckas ASC

6 anpens 1986 r. mpousoiia camas cTpaliHas
karacTpoda XX B. B3phIB peakTopa Ha
KpymnHenied YepHoObLIIbCKOM
ADC(VYkpanna), yaecmuii k 2001 1. —
NIECIATKU ThICAY xuTesier. Ha yetBeprom
HEProOJIOKE CTAHIIUU OBLJ YCTAHOBJICH
ypaH-TpaUTOBBIN KaHAJIbHBIA pPEaKTOP
oonbIion MmomHoctu PEMK-1000
HA4YaJIbHOU 3arpy3Kou siA€pHOr0 TOIJINBA,
paBHoOM 192 T. ABapusi Mpou301iJia HaKaHyHE
MIJJAHOBOT'O PEMOHTA, W B PEAKTOPE
HaXOJIMJIOCh OTPOMHOE KOJINYECTBO
pPalMOAaKTUBHBIX TPOAYKTOB ACJICHUE C
CyMMapHOM akTUBHOCTHIO okoJio 109-1010
ktopu (Ku). CyMmapHas akTHBHOCTb
aBAPUNHBIX BLIOPOCOB OILIEHUBAECTCS B
5*10000000 Ku, uim oxoito 3,5% o0miei
AKTUBHOCTH ITPOLIECCOB SIEPHOTO JICJICHHUS.




ITocsie B3phIBa B peaKTOPHOM 3aJie BOBHUK Moxkap. Yepes
IIPOJIOMBI B 3/TaHUM HA TEPPUTOPUM CTAHITUU OBLIO
BHIOPOIIIEHO 3HAUNUTEIbHOE KOJIMUYECTBO TBEP/IBIX
MaTepHUaaoB: 00JIOMKH pPabOUYNX KAHAJIOB, KYCKU
rpadura. O6pa3oBasoCh THAPOAIPO30TBHOE 00JIAKO C
MOIIIHBIM paJ0aKTUBHBIM AelicTBHUeM . TpaeKTopus
ATOT'0 MepeMeIlleHHs 3TOro objiaka Ipoiijia BOJIU3u
ropoja IIpumsaTs, HO Bce HaceleHHbBIX IIYHKTOB,
IIeEpBOHAUA/JIbHO B CEBEPHOM, a TaK>Ke B 3al1aJHOM
HampaBJieHHuH. PacueT mokasaJji, 4To J03a BHENTHETO
00JIyueHHs 3a BpeMs IIPOX0xKAeHUs o0J1aka Ha
PACCTOSIHUM 2 KM OT MCTOUHHKA BhIOpOCa coCTaBIMIa
npmvxepHo 12 ThIC. 03P, HA PACCTOSAHUU 50 KM — OKOJIO
30 03p. B3pbiB Ha yepHOOBLIbCKOM ADC MMes OUYeHb
TsIKeJIble TTocyeACTBUsA. OKa3ayI0Ch 3arpsA3HEHHBIMU

2,9 MJIH. T'a. CEJIbCKOXO3SIUCTBEHHBIX YTOIVi U OoJIee 1
MJIH. JIIOJeH MOABEPTINCH IIOCTOSIHHOMY
paguaiOHHOMY BO3IENCTBHUIO.



~JleficTBHE pajualiiy Ha YeJI0BEKA

[ I]pyyrHBI OTaCHOCTH
paguanuu

[loporoBbsie YpOBHHU OCTPOTO

MTOPAKCHHUS

i
-3 - — v . E
- 2% ) GRS THG S s




IIpryrHBI OITACHOCTU pa/iHalluU

[ToBpexaeHUs, BbI3bIBa€MbIE OOJIBIITUMU JI03aMU
00JTyueHUs, OObIKHOBEHHO HPOSBJIAIOTCS B TEUEHUE
HECKOJIPKUX YacoB WX JHeH. PakoBbie 3ab00jieBaHNA,
OJTHAKO, IIPOSIBJIIOTCS CITyCTSI MHOTO JIET IIOCJIE
oOIyueHHs — KaK MPaBUJIO, HE paHee YeM uepe3 OJTHO-
IIBA IeCATUJIETHS. A BpOKAEeHHbIE IIOPOKU Pa3BUTHUS 1
IpyTyue HacJieACTBEHHbIE 001€3HH1, BbI3bIBAEMbBIE
IIOBpesK/IEHeM I'eHETUYECKOro arnapara, o
oIIpeJie/IEeHUI0 IPOSBJIAIOTCS JIUIID B CIEAYIOIEM UJIN
ITOCJIeAYIONIHNX ITOKOJIEHUAX: 3TO JIETH, BHYKH U O0JIee
OTJaJIEHHbIE IOTOMKU UHAUBUAYYMA, [IOIBEPTIIETOCS
00JIyUYeHUIO.



BO3AEACTBUE MOHKUIMPYIOWETO M3NYUEHHA HA TKAHN OPTAHU3MA

Japawennpie wacwipist. NPOHMKIOWME B TKIHKM OpPraHitMa anbda- 1 Dera-vyacrisups reps-
% T IHEPTHO BCASACTBHE INSKIPUYECIOK BIaUMOASHCTBUH ¢ INEKIPOHAMI TEX aTOMOB,
O3 KOYOPBIX OHM NPOX0AAT. (Farsa- 1 myNeHe M PEHTTEHOBCIME Myt NePeAanT CBowW
IJHEPT N0 BEWESCTBY HECKONbIGIAN crocobanis, KOTOPLIE B KOHEYHOM CYETE TAKKE NPHBOo-
\\, AAT K 3INSKTPHYSCKIMM BIaMMOASHCTBIA.)

Inexmpuneckye ¢33uMn00eicmens. 3a BpEMA NOPALKA AECATH TPHAAMOHHDIX CEKYH-
ANV Akl NOCNE TOr0, K3K NPOHUKINWEEe MMyYEeHME A0CTHIHET COOTBETICTEYIOWETO aTOMa
B TKHI OPraHiiia, OT 3T0IC aT0Ma 0IPLIBAETCA 3NeKIpoH. Nocaea i sapakeH or-
PHUATENLHO, NOITOMY OCTaNbHAA YaCTb MCXOAHO HERTPANBHOIO 3T0M38 CTAHOBMICA
. NONOEMTENDHO FaPAKEHHON. DT0T NPOUECC HALIBAETCA HOHM ALY, Or0pBaBUIMK-
' €5 INEKIPOH MOKET JaNee MOHMIMPOBaTL APYTHE aT0MbI.

PUSHROXUNUYOCKUL usMeNenES. W cBODOAHLIN 3NEKIPOH, i HOHMHMPOBaH-

HbIH 3TOM 0DLIYHO HE MOTYT 2000 NPEDbIBATL B TAKOM COCTOAHIK M B TEeve-

\!

HOM UEN# PeaKLips, B PEYNLIETE KOTOPbIX 00PaAeTcA HOBLIE MOACKY b,

BHJHGYEA M 131012 PEAKIIOHHOCNOCODHbIS, KaK ""cBoToaHbIe paauKanbt”
Auppuyeckue usnesenys. B reveHMe CReayiolpix MIIMOHHbIX 10-

Ne CexyHab! 00pasoBaBIIMECA CBODOAHBIE PAAWKANLI PEATMPYIOT KaK

APYT € APYTOM, TaK 31 © APYT MR MOACKY AR 1 YEPE ULTICYKY PeaK-

LMK, EWE HE HIYYEHHBIX 40 KOHLA, MOTYT BbiibIBaTh XHMHYECKYIO0 MO-
\nmbuxamm BaXHLIX B DHONOIMYECKOM OTHOWEHN MONEKYN, HE0D-

o, KOAMMBIX A HOPMASLHOTO PYHKLUMOHMPOBEHNA KAE T,
\\Buopoewecxue IpPexm . DHORMMKYECIGIE MIMEHEHMA MO-

YT NPOM:GONTH KAk YEPE HECKONbKC CEKYyHA, TaK I Yepe; Ae-

CATHASTISAE NOCcHe ODMYEHMA M ABUTbCS npmmnoﬁ HEMERN -
NEHHO rHDENM KNETOK MAK T3 MK MIMEHEHMH B HIMX, KOTO-

PBIE MOIYT NPHMBECTH K PaKy.




lIoporoBrie ypoBHU OCTPOTO
IIOPAKEHUA

MHOT0JIETHUH ONIBIT II03BOJINJI MEAUKAM IIOJIYUIHUTH
OOIIMPHYI0O MTHPOPMAIIHIO O PEAKIINH TKaHEeH YejloBeKa Ha
o0JIyUeHHeE.

JTa peaKluA [Jis pa3HbIX OPraHOB U TKaHEU OKa3aj1ach
HEOAUHAKOBOM, IIPUYEM Pa3JINdUsI OUEHb BEJIUKHU.
BesnuuHa Ke 10361, OIIPeaeaA0INasa TAXKECTh ITOPaKeH U
OpraHu3Ma, 3aBHCUT OT TOI'0, IIOJIy4aeT JIU €€ OpraHu3M
cpa3y WiN B HECKOJIBKO IPHUEMOB. BOJIBIIIMHCTBO OPraHOB
yCII€EBAET B TOM WJIU MHOU CTEIIEHU 3aJIEUUTH
pagualiiOHHbIE IOBPEXKAEHUS U IO3TOMY JIYUIIlE IIEPEHOCUT
CEPUIO MEJIKHX /103, HEXKEIIU TY K€ CYMMAPHYIO 403y
00JIydeHUs, IOJyYeHHYIO 32 OAUH IIPHUEM.



PasymeeTcs, eciu J03a OOJydeHHSA JIOCTATOYHO BEJIMKA,
00JIyueHHBIN UeJIOBEK MOruOHeT. Bo BCAKOM ciiydyae, O4eHb
OoJibliIe ZI03bl OOJydyeHHA IMOpsAKa 100 I'p BBI3BIBAIOT
HACTOJIBKO CePhE3HOEe IOpaKeHHe IEeHTPAaJTbHON HEPBHOU
CHCTEMBI, YTO CMEPTD, KaK IMPaBUJIO, HACTYIIAET B TeUeHUE
HECKOJIbKUX 4aCOB WUJIU JTHE.

FNIETAJNIbHbLIE A03bl

N A. Careprb HacTyTiaer Yepes3 HEeCKONbLKO YacoB MK
-, AHEel BCrneacTsiMe NOBpeXAeHIts UeHTPanbHOMN
/' HepBHOM CHCTeMbl
b. CveprbL HacTymniaert Yepes 1-2 Heaenu
BCREeACTBHME BHYTPEHHNX KPOBOMIIs-
Hisis (T NIaBHLIM 00pPa30M B ¥emyao4HO-
./ EMeYHOM TPpaKTe)
4 B. 50% oBImy4eHHbIX yMupaeT B reYeHue

1-2 MecsuesB BCNeaCcTBHE NopaxeHns Kne-
TOK KDCTHOIO MO3ra




OxpaHa IPUPOJIBI - 3a/1a4a HaIllero BeKa, IIpobJieMa, CTaBIas
conaabHOM. CHOBA ¥ CHOBA MbI CJIBIIINM 00 OIIaCHOCTH,
IPO3sIIer OKPYKAIOIen cpeJie, HO 0 CUX II0Op MHOTHE U3 HAC
CUMTAIOT UX HEIIPUATHBIM, HO HEU30E3KHBIM IIOPOKIEHIEM
IINBUJIM3AIUH U I10JIaraloT, YTO MBI eI[€ YCIIEEM CIIPABUTCS CO
BCEMH BBISIBUBIIUMMUCS 3aTPYJHEHUSI M.

OzHaKO BO3/IEUCTBHE YEJIOBEKA HA OKPYIKAIOIIYIO CPELY
IIPUHSJIO yrpoKawIue MaciuTadbbl. YTOOBI B KOPHE YIYUIIIHNTD
II0JI0KEHHE, IIOHAI00TCA 1leJleHallpaBieHHbIe U IIPOIyMaHHbIE
nenctBugd. OTBEeTCTBEHHAA U JEeHMCTBEHHAA IIOJINTHUKA [0
OTHOILIEHUIO K OKPY>KaloIller cpefie OyZieT BO3MOKHA JIUIIb B TOM
cJIy4yae, eCJIM Mbl HAKOIIUM HaJI€sKHbIE TAaHHBIE O COBPEMEHHOM
COCTOSTHUH Cpeibl, 000CHOBaHHBbIE 3HAHMS O B3aUMO/IENCTBUN
Ba>XHBIX 9KOJIOTHYECKUX (PaKTOPOB, €CJIN pa3paboTaeM HOBBIE
MeTO/Ibl YMEHBILIEHUS U IIPENOTBPAaIlleHUA Bpeaa, HAHOCHUMOTO
IIpupoae HesroBekom.

CoxpaHum npupozay Bcem mupom!!!!



