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[IpeameTom mccnenoBaHus ABUINCH MOCIEACTBUS B3phIBA AKTHBHOW 30HBI 9HEPTETHYECKOTO ypaH-rpaduroBoro peakropa PEMK Ha
YADC - coObITHS YHUKABHOTO U, HAJICEMCsl, HEITOBTOPUMOTO.

B pesynerare saepHOTO B3phIBa, pa3pymuBiero 4eTBEPTHI 0ok YADC, cpasy mociie B3pbIBa B BO3AyXE HAJl TEPPUTOPUEH CTAHIIUH
BO3HHKJIO 00JIAKO, COZIEPIKaBILIEE adPOIUCIIEPCHYIO CHCTEMY, BKIIIOUABIIYIO a3pO30JiM, 00pa30BaBIIKeCs IPH B3pbIBe. B3pbIB mpounsoren
mepe; peoaraBIieiics mepe3arpy3Kkoil akTHBHON 30HBI peakTopa. Takum o0pa3oM B 00Iake BEIOpOCA OKa3aIuCh PaIHOAKTHBHEIE MPO-
JYKThI JISIEHUs] U aKTUBAI[MM ypaHa, HAKOIMBINKECS B TOIIMBE aKTHBHOI 30HBI peakTopa 3a BpeMsl kKammnaHuu. BocTouHbIi BeTep B HOUB
26.04.1986r nonéc obako B3pbIBa HA 3aIaj], OCTABIISIS HA TOBEPXHOCTH 3EMJIM PaJHOAKTHBHBII CJIe]l OT a9PO30JIbHBIX BBIIAICHHH.

HenocpenctBeHHON NPUYUHOM aBapUH OBLIO UCIIONB30BaHKE B Ty HOYb CHCTEMBI aBAPUIHOM 3aIIUTHI U1 OCTAaHOBKH peakTopa. Peakrop
B30pBAJICS TIPU BBOJIC CTEP)KHEH aBapUITHOM 3allUThI B aKTUBHYO 30HY>. KOHCTpYKIHsI CTepKHEH aBapHiiHOM 3aIUThl ObLIa TAKOBA%, YTO
MMEHHO MX BBEICHHC B aKTUBHYIO 30HY B CJIOKHBIINXCS YCIOBHSAX HHHUIIHAPOBAIIO Pa3BUTHE HEKOHTPOIMPYEMOI! IIEITHON PEeaKINy ISIICHUS
B aKTUBHOH 30HE peakTopa. B3pbIB 3aKOHUMIICS C IIPEKpaLeHHeM TepMalu3allii HEHTPOHOB U3-3a pa3pyleHHs rpadUTOBOH KIIaIKH.

B omrramne OT B3pBIBa SIEPHOTO 3apsijia, POUCXOMISAIIET0 Ha MTHOBEHHBIX HEMTPOHAX JENEHHs CO CpeiHeii sneprueit ~2-10° 5B, ne-
KOHTPOIMpPyeMasi LIeTTHas PeakIys AeIeHNs B aKTHBHOM 30HE PeaKTopa pa3BUBaIach Ha TEPMAIN30BAHHBIX MTHOBEHHBIX HEHTPOHAX C HEP-
rueii ~2,5-102 3B, T.e. CO CKOPOCTHIO MEpe/Iaun Henu Kak MUHUMYM B ~10* pa3 meuiennee. « KOHKypeHIHsD MKy Pa3BHTHEM SICPHOTO
B3pbIBA C OTHON CTOPOHBI U Pa3pyIIeHHEM IpadhUTOBOH KIAIKH B3PEIBOM— C IPYTOH, IPUBENA K AEPHOMY B3PHIBY B AKTHBHOH 30HE peaKkTopa
C TPOTHJIOBBIM 3KBHBAJICHTOM I10 Pa3HBIM OLleHKaM nopsaka ~10+30 T THT.

B teuenne 36 gacoB 106 genoBek ¢ MOKa3aHUAME Ha OCTPYIO Jy4eBYIO OOJIC3Hb, OKa3aBIINECS B MOMEHT B3pbIBAa Ha TEPPUTOPUH U B
nomenieHusax YADC, Opun rocnuranu3upoBansl B Kimmandeckyro 6ompauity Ne6 3-ro I'Y Munsnpasa CCCP B . Mocksa. 13 Hux 26 60m1b-
HBIX YMEPJIU B TEUCHUE TPEX MECAIEB II0CIe aBapuy. JJIst BceX MalMeHTOB B KIMHUKE IT0 TeMaTOJIOTHYECKUM MOKa3aTesIsIM OBbUTH OLCHEHEI
3HA4YEHHs J03bl BHEUIHETO 00mydeHns. UTo kacaeTcs BHYTPEHHETO OOMydeHHs, TO U3-32 OTCYTCTBHS HEOOXOMMMBIX CBEJICHUH O MPHPOJE
IIPOM30ILIEILIEr0 JO30BbI ero BKiIaj B CyAb0y OCTpaJaBIIUX MPUILIOCH OLEHUBATh 110 KIMHUYECKUM [T0Ka3aTels M. MITorn KIMHUYeCKuX
HaOMoIeHi 32 BpeMs MpeObIBaHMS TIOCTPAAABIINX B OONBHUIIE TIO/IBEICHBI B MOHOTpaduu, n3ganHoi B 2011 roxy: A.K. I'ycekoBa, M.A.
Tanctsn, N.A. I'yceB «ABapust UepHoObUIBECKOM aToMHO#T cTaniun (1986-2011 rr): mociencTBus AJIst 3M0POBbs, Pa3MbIIUICHUS Bpayay.
[urara: «/lo3uMeTprdeckne HCCIIeJOBAaHUS COJEpPKaHUs B OpraHU3Me IIe3us U Ho/1a IPOBOAMIINCE KaK HEIIOCPEACTBEHHO B ITAJIaTaxX, TaK 1
P PACIIMPEHHUN PEXNUMA B Ta00PATOPUH HA CUSTUNKAX W3ITyUESHHUs TeNa YeI0BeKa. .. DTU KBATH(DUIIMPOBAHHbIE N3MEPEHHS TOATBEPIIIH
KPaiHIOO PEAKOCTb CYIIECTBEHHON HHKOPIOPAIMY PaIHOHYKIIMJIOB U IIpeoliIaJafolly o 3HAYMMOCTh BHEIITHET0 H3TyUeHUs B PA3BUTHH 13-
MEHEHHH B COCTOSTHUH 30POBBSI MOCTPAJaBIIHX.

[IpuBeneHHBII BBIBOJ O HE3HAYMMOCTH BHYTPEHHETO 00IydeHUs He MpelCcTaBisieTcss OeccriopHbIM. M3-3a pa3pylieHuii, BbI3BaHHBIX
B3PBIBOM, CPa3y I10CIIE B3PBIBA BO3HUK «CKBO3HSKY», IIPOTSHYBIIHI a3pOUCIIEPCHYIO CMECh IICIEPTHPOBAHHOTO SAEPHOTO TOILTHBA U3 Pas-
PYLIEHHOTO peakTopa yepe3 pabouue MOMELIeHHs], B KOTOPBIX HaXOIWIach HOUYHas cMeHa paboTHuKoB YADC, K BEHTWIALIMOHHON TpyOe
BbIcOTOH 110M. CBHIETEILCTBOM ITOTO OBUTH HEMAJIBIE YCHIINSL, 3aTpadeHHbIC Ha JIE3aKTHBALIMIO CHCTEMbI BEeHTWISIIINK PAa00UHX ITOMEIICHNUI
YADC npwu 3armmycke TPEThEro SHeproooka MOUTH Yepe3 TOf MOCie B3phIBa YETBEPTOro dHeprodoka. M3 odmmx coobpakeHuil npeacras-
JISIETCS] OYEBH/IHBIM, UTO a3POJIMCIIEPCHAsI CMECh COoJIepiKaia U (hpaKkLHio rpyO0ANCIIEPCHBIX HEPACTBOPUMBIX adPO30JIeH UCTIePrUPOBAHHOTO
B3PBIBOM SIJICPHOTO TOILTHBA. [Ipy MHTAIAINY IPENMYIIECTBEHHOMY JISTIOHUPOBAHUIO TPYOOINCTICPCHBIX a3PO30JIeH MOIBEPralOTCsl BEPXHUE
JbIXatenbHble myTH. OCHOBHBIM MEXaHU3MOM UX €CTECTBEHHON OUMCTKH SIBISETCS MyKOIMIEapHBIN TPAHCIIOPT IETIOHUPOBAHHBIX a3p030J1eit
B JKKT B TeueHme 0T HECKOIBKHUX JSCATKOB MHHYT JI0 CYTOK ITOCJIE TIOCTYIDICHNS C lajabHen el 3anepskkoit Ha ~2 cytok B XKKT u exanbHoit
9KCKpenuel (TpaH3uTopHoe BeiBeaeHue). O4eBUIHO, YTO «KBadu(uuupoBanHble n3MepeHus Ha CHY», mpoBeneHHbIE Yepe3 HECKOJIBKO
CYTOK, 3aII03J1aJIH, ¥ ATOT CYIIIECTBEHHBIN (PaKTOp BHYTPEHHETO OOIyYESHUs OCTAJICS HEJJOyUTeHHBIM. To ke caMoe MOYKHO CKa3aTh M O pe-
3ynbTaTax MOCMEPTHBIX U3MEPEHNIT aKTUBHOCTH B TKAHSIX U OpraHax MOTHOIINX.

Ha ocHoBe aHanun3a pe3yasTaToB COOCTBEHHBIX UCCIICIOBAHUI aBAPUIHBIX BBINAACHUI H pe3y/IbTaTOB KIMHMYECKUX HAOIIOICHNUIT, IIPO-
BeJIeHHBIX B Kimmandeckoii 6onmpHuIIe Ne6, ycTaHOBIICHO HAINYHNE CYIIECTBEHHOTO JO30BOTO BKJIa[a OT TPAH3HUTa TOIUIMBHBIX YaCTHIL, U CHIe-
JIaHa ero OIeHKa AJIsI TeX, KTO OKa3aJcs B MOMEHT aBapuu B nomereHnsx YADC u nosxe norud. IToka3aHo, 4T0 MPUIMHON CMEPTH 4acTH
13 HUX OblIa KuIIedHas popma ocTpoi TyueBoit Ooe3Hu, 00yCIIOBICHHAs COYeTAaHHBIM BO3/ICHCTBHEM BHEITHETO ()OTOHHOTO N3ITyUCHUS 1
6eTa-M3TydeHNs HHTATUPOBAHHBIX PAJANOHYKIHIOB HA CUCTEMY BOCIIPOM3BOACTBA OAHOCIONHOTO IIMINHPHIECKOTO SIUTENS TOHKOTO K-
[ICYHHKA [TPU TPAH3UTE MHIAJIMPOBAHHBIX TOIUIMBHBIX yacTHll yepe3 KKT.

[Momy4yeno oObsICHEHNE TPHUUHBI «IEPHOOBITBCKOTO KAII» - IETEPMUHHPOBAHHOTO 3(eKTa, pacrpocTpaHsBuIerocs jgerom 1986 r.
u netoM 1987 r. cpenn mozeii, Oka3aBIIMXCS HA TEPPUTOPHSX, MOABEPIIINXCS UHTEHCUBHBIM aBAPUIHHBIM PAaIMOAKTUBHBIM BbINAJAEHUSIM
YADC.

Takum 00pa3oM, yAanock DOMOTHUTD CYIIECTBEHHBIMU AETAISIMU OOIIYIO KAPTHHY OJHOTO M3 CaMbIX 3HAYMMBIX PaJHAI[OHHBIX HH-
LUJICHTOB aTOMHOTO BEKa.
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The subject of the study was the consequences of the explosion of the core of the RBMK power uranium-graphite reactor at the Chernobyl
NPP - a unique event and, we hope, unrepeatable.

As aresult of a nuclear explosion that destroyed the fourth unit of the Chernobyl nuclear power plant, immediately after the explosion,
a cloud appeared in the air above the station’s territory, containing an aerodispersed system that included aerosols formed during the explosion.
The explosion occurred before the proposed reloading of the reactor core. Thus, the emission cloud contained radioactive fission and uranium
activation products that had accumulated in the fuel of the reactor core during the campaign. The east wind on the night of 04/26/1986
carried the explosion cloud to the west, leaving a radioactive trail from aerosol fallouts on the earth’s surface.

The immediate cause of the accident was the use of an emergency protection system that night to shut down the reactor. The reactor ex-
ploded when the emergency protection rods were inserted into the core®. The design of the emergency protection rods was such? that it was
their introduction into the core under the prevailing conditions that initiated the development of an uncontrolled fission chain reaction in the
reactor core. The explosion ended with the termination of neutron thermalization due to the destruction of the graphite stack.

In contrast to the explosion of a nuclear charge occurring on prompt fission neutrons with an average energy of ~ 2 x 10° eV, an uncont-
rolled chain fission reaction in the reactor core developed on thermalized prompt neutrons with an energy of ~ 2.5 x 102 eV, i.e. with a chain
transfer rate at least ~ 10* times slower. “Competition” between the development of a nuclear explosion on the one hand and the destruction
of the graphite stack by an explosion, on the other, led to a nuclear explosion in the reactor core with TNT equivalent, according to various
estimates, on the order of ~ 10-30 t TNT.

Within 36 hours, 106 people with indications of acute radiation sickness, who were at the time of the explosion on the territory and in
the premises of the Chernobyl nuclear power plant, were hospitalized in Clinical Hospital No. 6 of the 3rd GU of the USSR Ministry of
Health in Moscow. Of these, 26 patients died within three months after the accident. For all patients in the clinic, the values of the external
radiation dose were assessed according to the hematological parameters. As for internal exposure, due to the lack of necessary information
about the nature of the incident, its dose contribution to the fate of the victims had to be assessed by clinical indicators. The results of clinical
observations during the stay of the victims in the hospital are summarized in a monograph published in 2011: A K. Guskova, [.A. Galstyan,
I.A. Gusev «The accident of the Chernobyl nuclear power plant (1986-2011): consequences for health, a doctor’s thoughts.» Quote: “Dosi-
metric studies of the content of cesium and iodine in the body were carried out both directly in the wards and during the expansion of the
regime in the laboratory on the radiation meters of the human body ... These qualified measurements confirmed the extreme rarity of signi-
ficant incorporation of radionuclides and the predominant importance of external radiation in the development of changes in the state of
health victims «.

The above conclusion about the insignificance of internal exposure does not seem to be indisputable. Due to the destruction caused by
the explosion, immediately after the explosion, a «draft» arose that pulled the aero-dispersed mixture of dispersed nuclear fuel from the de-
stroyed reactor through the working rooms, where the night shift of Chernobyl NPP workers was located, to a ventilation pipe 110 m high.
This was evidenced by the considerable efforts spent on deactivation of the ventilation system of the working rooms of the Chernobyl nuclear
power plant when the third power unit was launched almost a year after the explosion of the fourth power unit. From general considerations,
it seems obvious that the acrodispersed mixture also contained a fraction of coarsely dispersed insoluble aerosols of nuclear fuel dispersed
by the explosion. During inhalation, the upper respiratory tract is exposed to the predominant deposition of coarse aerosols. The main mec-
hanism of their natural purification is mucociliary transport of deposited aerosols in the gastrointestinal tract for several tens of minutes to
a day after admission, with a further delay of ~ 2 days in the gastrointestinal tract and fecal excretion (transient excretion). It is obvious that
the «qualified measurements at the SIR», carried out several days later, were late, and this significant factor of internal irradiation remained
underestimated. The same can be said about the results of postmortem measurements of activity in the tissues and organs of the deceased.

Based on the analysis of the results of our own studies of accidental fallouts and the results of clinical observations carried out in Clinical
Hospital No. 6, the presence of a significant dose contribution from the transit of fuel particles was established, and its assessment was made
for those who were at the time of the accident in the premises of the Chernobyl NPP and later died. It was shown that the cause of death of
some of them was the intestinal form of acute radiation sickness, caused by the combined effect of external photon radiation and beta radiation
of inhaled radionuclides on the reproduction system of the single-layer columnar epithelium of the small intestine during transit of inhaled
fuel particles through the gastrointestinal tract.

An explanation was obtained for the cause of the «Chernobyl cough» - a deterministic effect that spread in the summer of 1986 and in
the summer of 1987 among people who found themselves in the territories subjected to intensive emergency radioactive fallout from the
Chernobyl nuclear power plant.

Thus, it was possible to add essential details to the general picture of one of the most significant radiation incidents of the atomic age.
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