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BBEAEHWUE

AKTYyaJbHOCTh MPOOJIEM 3aIIUTHI HACEICHUSI U TEPPUTOPUNA OT Upe3-
BBIYAHHBIX CUTYyaIlli, 00€CIIEUeHHs paIMAIlMOHHON, XUMUYECKON 1 Ono-
JIOTUYECKONW O€30MacHOCTH HE CHIDKAeTCs. ODTH c(]ephl AesTeIbHOCTH
SBJISIIOTCSL COCTaBHOW YacCTh0 HAIIMOHAJIBHOW O€30MacHOCTH W HEMO-
CPEACTBECHHO BIIMSIOT HA YCTOMYMBOE PA3BUTHUE UM MEKIYHAPOJIHBIN Ipe-
CTWX CcTpaHbl. [[03TOMY MOCTOSIHHO COBEPLICHCTBYETCS M HPETEPIEBACT
CYLIECTBEHHbIE W3MEHEHUS CYIIECTBYIOIIAsl TOCYJapCTBEHHAs CHUCTEMaA
OpeaynpexaeHuss U JUKBUAauuu dpes3Bbiuaiinbix curyauuid (I'CYC), xo-
TOpas ABJSETCS BECOMbIM (pakTOpOoM oOecreueHus CTaOUILHOCTU TOCY-
JapcTBa.

[Ipuemnemslii ypoBeHb O€30MACHOCTH M KayecTBa KU3HU HACEIEHUs
0asupyercs Ha OCHOBOIIOJATAOIIMX [IEHHOCTAX: MPU3HAHUU HA BCEX YPOB-
HSIX BJACTH M YTNpaBleHUs aOCOIIOTHOTO MPUOPHUTETA YEJTOBEUYECKOM JKU3-
HU, 3aKpEIJICHUH TIPaB TpakJaHuHa B 00JacTu oOecrieueHus: 6€30MacHOCTH
U (OpMHUPOBAHUS TPABOBBIX MEXAHU3MOB PETYJIMPOBAHUS B3aUMOOTHOIIIE-
HUW MEXAY JIMYHOCTBIO, BJIACTBIO M obOmecTBoM. Kpome Toro, mpemmnosna-
raercsi MojHasi OCBEIOMIIEHHOCTb HACEJIEHUS O MOTEHUHAIBHBIX ONACHO-
CTAX U CHUCTEMATHYECKAsl MOJATOTOBKA €ro K JEUCTBUSIM B UPE3BBIYAWHBIX
CUTyalusiX TPUPOJTHOTO, TEXHOTEHHOTO SKOJOTHYECKOTO0 W OHMOJIO0T0-co-
HHAAIBHOTO XapakTepa.

B nro60om rocynapctse o01IecTBO BIHYKIEHO OTBEYATh HA BOMPOCHI O
TOM, KakOl YpOBEHb 0€30MaCHOCTH MOXKET CUUTAThCA MPUEMIIEMbIM, Kak
JOCTUYh MUHUMYyMa yiiep0a Wiu MaKCUMyMa BBITOJl IPU OrpaHUYEHHBIX
pecypcax, BbIIETICHHBIX HA YCTPAHEHUE PA3TUYHBIX O€ICTBH.

[TpuHIMIIBI AOCTATOYHOM O€30MACHOCTH W MPUEMJIEMOTO PHUCKa, J0-
MOJIHEHHBIE COLIMAIbHO-OKOHOMHYECKUMU (haKTOpaMu, JOJKHBI SBIIATHCS
OCHOBOM MpOrpaMM B 00JacTH 0€30MaCHOCTH KU3HeneaTeabHOCTH. UxX pe-
anM3aiys Ha COBPEMEHHOM dTamne TpeOyeT MpUMEHEHUsT aJeKBaTHBIX HKO-
HOMHKO-MATEMATUYECKUX MOJEJIEH, OTPAXKAIIIUX CYLIIHOCTHh COLMAJIbHO-
DKOHOMHUYECKHUX, IPOU3BOJACTBEHHO-XO3SIMCTBEHHBIX, TI'YMaHUCTUYECKUX
SIBJICHUM, OOBEAUHEHHBIX B €JMHBIN KJIAaCC CUCTEM 3alUThl HACEJICHUS OT
YpE3BBIYAWHBIX CUTyallui TPUPOAHOTO, TEXHOTEHHOI0, YKOJOTUYECKOTO U
OHMOJIOr0-cOLMAIBLHOIO XapakTepa.

B Ttakux ycloBUsSX OJJHOM U3 OCHOBHBIX 33/1a4, CTOSILLIUX MEPEL CUCTE-
MO oOpa3oBaHUs, SBJISIETCS HEOOXOIUMOCTb MOATOTOBKU CIEIHUAIUCTOB,
00J1aIatoIIMX BBICOKUM YPOBHEM 3HAHUM B 00JIACTH 3alIUTHI HACEJICHUS U
paauanMoHHONW 6€30MacHOCTH.



Nekuuna 1. UCTOYHUKUN ONACHOCTU
ANA HACE/NIEHUA, OBbEKTOB SKOHOMMUKH
U NPUPOAHOW CPEAbI PECNYB/INKU BENIAPYCb

1.1. lenu u cmpykmypa oucyuniunvl. [lonamue onacnocmu, Kuaccu-
Guxayus onacHocmelti.

1.2. Ucmounuku onacHocmu 015 uenosekd, 00beKmos u npupooHoll
cpeovt Pecnybnuxu bBenapyco.

1.1. Uenu n cTpyKTypa AncunnanHbl. MOHATUE ONaCHOCTH,
Knaccudukauma onacHocrei

COBpEMEHHBIN 4YENOBEK JKMBET B MHUPE OINACHOCTEW — NPHUPOIHBIX,
TEXHOT€HHBIX, aHTPOIIOT€HHBIX, YKOJIOTHYECKUX, COLIUAIBHBIX U JIP.

OnacHOCTbL — HEraTUBHOE CBOMCTBO >KMBOM M HEXWBOW MAaTepuu,
CIIOCOOHOE MPUYUHSATH yIIepO camMoil MaTepuu: JItOIsIM, IPUPOJTHON Cpejie,
MaTepUaIbHBIM LEHHOCTSIM.

OnacHOCTh XpaHAT BCE CUCTEMBI, UMEIOLINE IHEPTUIO, XUMUYECKH aK-
THBHBIE KOMIIOHEHTBI, a TAK)XE XAPAKTEPUCTHUKH, HE COOTBETCTBYIOILLIHE
YCJOBUSIM JKU3HEAEATEIIBHOCTH YEJIOBEKA.

OnacHOCTh UMEET MOTEHIUAIIbHBIN, WA CKPBITBIA, XapaKTep, KOTOPBIi
IIPOSIBIIICTCS JIMILB IIPU ONPEACIICHHBIX YCIOBUAX, IPUYMHSISA BPEX 310POBBIO
yenoBeka. ONMacHOCTb €CTh CIEJCTBUE ICHCTBUS HEKOTOPBIX (PaKTOPOB.

IIpuBenem nmpumepbl. ONTacHOCTH OLIINIAPUTHCS KUISATKOM BCETJa CB-
3aHa ¢ KaKOM-TO HEOCTOPOKHOCTHIO, HEBHUMATEIBHOCTHIO CaMOI'0 IIOCTPA-
JABILIETO WIM OKPYKAOIIUX.

OnacHOCTh NaZeHUs IIPU €3/1€ Ha BEJIOCUIIENIE 3aBUCUT OT OIBITA, YME-
HUI BEJIOCHUIIENCTA WIM KAKUX-TO APYTUX IPUYMH.

BonpIIMHCTBO HECYACTUH CBSI3aHO ¢ HE3HAHUEM, HEKOMIIETEHTHOCTBIO.

[ToHsiTHEe «OMacHOCTH» YMOTPEOISETCSs MO OTHOUIEHUIO K >KUBBIM U
HEOIyIIEBICHHBIM NpeaMeTaM. Mbl OyieM roBOpUTD JUIIL 00 OMACHOCTSX,
YIPOXKAKIIKNX YeJIOBEKY. UeloBEeK — 4acTh MPUPOAIbL, U B CaMOIl MPUPOJE
CKPBIThI OITACHOCTH, OT KOTOPBIX CTPAJaET YEIOBEK.

IIpupoonvie onacnocmu: 3eMIIETPSICEHUs], ByJIKaHbl, HABOJHEHMUS, I'PO-
3bl U APYrU€ ONTACHOCTH — BBI3BIBAJINA Y JIPEBHUX JIFOJAEH ITAHUYECKHUM yKac,
T. K. OHM DPa30psUIM UX >KUJIHUINA, BBI3bIBAJIM TruOeib wenbix miemeH. Co
BPEMEHEM YEJIOBEK MOHSJI CYLIIHOCTb 3THX SBJICHUM, HO OHU HE IEPECTAIN
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MPEJCTABIATh OMACHOCTh. B HacTosiiee BpeMsi Mbl MOCTOSTHHO TMOIy4YaeM
uH(popMainuio o rudenu JIrAei B pe3ysibTaTe OMOJI3HEH, [TUKJIOHOB, MaBOI-
KOB, I[yHaMH.

[luBunm3auuss mopojuia HOBBIM BHJ OIIACHOCTEHM — MeEXHO2eHHble.
[lepBbie MalIUHBI, JIEKTPUYECKUA TOK, aBTOMOOUITH, CAMOJIETH U MHOTHE
JIpYrue TEeXHUYECKUE AOCTHIKEHHUs Hapsiay ¢ OjaramMu MpUHECTH ¢ coO0M
HOBBIC, paHEe HEBUIAHHBIC OMACHOCTH. ABAapUHU, TMOXKAPbl, KATaCTPOQHI
CTaJIM MPUYMHOM MACCOBOW THOEH JIIO/ICH, MOSBICHUSI OOJBIIOr0 4Yucia
VHBAJIHJIOB.

Jla 1 caMm 4enoBeK HEPENKO SBJISETCS HCTOYHUKOM OIAacHOCTH. Jlomyc-
Kasi OMMUOKH, HE CIIPABJISISICH MHOT/IA CO CBOMMU (DYHKITUSMU, JTIOJIA CTaHO-
BATCSI HICTOYHUKOM GHMPONO2EHHBIX ONACHOCMelU. 3alUIIasch OT OIACHO-
CTEH, YEJIOBEK CaM CTaJl OITACHOCTHIO.

B nocnenHue roapl 4en0BeYECTBO 03a00UEHO HAPYIICHUSIMU MPUPO/I-
HBIX CHUCTEM, BBI3BAHHBIX JCATEIBHOCTHIO YEJIOBEKA. Y UEHBIC MPEAPEKAIOT
AKOJIOTMYECKYIO KaTacTpody, €ciiv JII0AU HEe U3MEHSIT CBOET0 OTHOILICHUS K
[Tpupone. ['mobanbuble 3arps3HeHus aTMoc(epbl, BOJIbI, MOYB, UCTpedIe-
HUE JIECOB — BCE ATO IKOJI02UYECKUEe ONACHOCMU, YTPOKAIOIINE HE TOJIBKO
OT/EJIbHBIM JIFOASIM, HO M BCEMY YEJIOBEYECTBY.

Hakonern, oTHOIIEHUsT MEXAy JIOJAbMH B OOIIECTBE TOXKE Hebe3omac-
Hbl. [Tonmutnueckne KOHMIUKTHI, BOMHA, ATKOTOIN3M, HAPKOMAHHUS, JPAKH,
yOHiicTBa — 3TO OMAacCHbIE MOPOKHU JIOACH, HEIOCTOWHBIX 3BaHus Homo
Sapiens. 3T ONIACHOCTU HA3BIBAIOTCS COYUANLHBIMU.

Wtak, Mbl BBIIEIAIN S TPy OMACHOCTEW MO MPUPOAE MPOUCXOKICHUS:
NPpUpoOHbIe, MEXHO2EHHbIE, AHMPONO2EHHbLE, IKOO2UYECKUE U COYUATIbHbIE.

Knaccudukanus onacHoOCTe! M0 IPYTrUM MPU3HAKAM:

1) mo BpeMeHU TPOSIBICHUSI OTPULIATEIIbHBIX MOCIEACTBUN — UMITYJIb-
CHUBHBIC U KyMYJISITUBHBIE;

2) nokanu3aluu — CBsI3aHHbIe ¢ TUTOChepou, ruapocdepoii, atmoche-
pOM, KOCMOCOM;

3) BbI3BIBAEMbBIM TOCIIEJICTBUSAM — MPHUBOJAIINE K YTOMIICHHIO, 3a00-
JIEBaHUSM, TpPaBMaM, aBapusM, IOKapaM, JETATbHbIM UCXOJaM U T. [I.;

4) MOMEHTY BO3HUKHOBEHHUS — IPOTHO3UPYEMBIE, CHIOHTAHHBIE;

5) IUTENBHOCTU ACUCTBHS — MOCTOSHHbBIC, IEPEMEHHBIE, IEPUOINYE-
CKHE, KPATKOBPEMEHHBIE;

6) mpuHOCHUMOMY yIIepOy — BIEKYIIHE 32 COOOM COIMATBHBINA, TEXHU-
YECKUM, YKOJTOTUICCKUN U YKOHOMUYECKUH yiepo;

7) 0ObeKTaM HEraTUBHOTO BO3JACUCTBUS — JEHCTBYIONIME HA YETIOBEKA,
JEUCTBYIONIME HA MTPUPOJHYIO CPENY, AEUCTBYIOIIME HA MAaTEpUAIbHbBIC pe-
CypPChI, KOMILUIEKCHOTO BO3JCUCTBUSI;



8) UMCIIEHHOCTH JIIOJEH, MOJABEPKEHHBIX OMAaCHOMY BO3JCUCTBUIO —
JMYHbIE, TPYNIOBBIE (KOJIEKTUBHBIE), MACCOBBIE;

9) pazamepam 30HBI BO3JIEHCTBUSI — JIOKAJIbHbIE, pETMOHAIIbHBIE, MEXPE-
T'MOHAJIbHbIE, T100AJIbHBIE;

10) cnocoOHOCTH YenoBeKa UACHTU(DULIMPOBATh OIACHOCTH OpraHaMu
Y4yBCTB — OLIlyTUMBIE, HEOLYTUMBIE.

Ilomenyuanvnaa onacnocme NpeACTaBIsET yIpo3y OOIIETO XapakTe-
pa, HE CBSI3aHHYIO C IIPOCTPAHCTBOM U BPEMEHEM BO3/ICUCTBHUS.

Hanuuue noTeHIMaJIbHBIX ONACHOCTEH HAXOAUT CBOE OTPAXCHUE B
aKCUOME: J1100as 0esimeNbHOCHb NOMEHYUAIbHO ONACHA.

AKcHOMa OINpeaesieT To, YTO ACUCTBUS YEIOBEKA U KOMIIOHEHTHI Cpe-
Il OOUTaHUs, IPEXK]IE BCEr0 TEXHUKA U TEXHOJOTHUU, KPOME MO3UTHUBHBIX
CBOMCTB U pe3yJbTaTOB, 00Ja/1al0T CITIOCOOHOCTHIO TEHEPUPOBATH TPABMH-
pytouie u Bpeansie paxtopsl. IIpu 3TOM 11000€ HOBOE MO3UTHUBHOE JIEW-
CTBUE Y€JIOBEKa WJIM €ro pe3yJibTaT HEeU30€KHO MPUBOJAT K BOZHUKHOBE-
HUIO HOBBIX HETaTUBHBIX (PAKTOPOB.

Peanvnas onacnocmp Bcerja cBs3aHa ¢ KOHKPETHOM yrpO30M BO3EH-
CTBHUS Ha YEJIOBEKA, OHA KOOPAWHHUPOBAHA B IIPOCTPAHCTBE U BO BPEMEHU.
Hampumep, nBmxymascs mo Iocce aBTOLUCTEpHA ¢ Haanucbro «OrHe-
OIaCHO» MpPEJICTaBIseT COOOM peajbHYI0 ONAcCHOCTh JJISl YeJOBeKa, UIy-
mero Baosb poporu. Kak Toiapko aBTonMCTEpHA ylLUIa U3 30HBI IpeObIBa-
HU Y€JI0BEKa, OHA MPEBPATWIIACh B UCTOYHMK ITOTEHIHUAIBHOU OIACHOCTH
10 OTHOILIEHHIO K OTOMY YEJIOBEKY.

Peanuzoeannana onachocms — (HakT BO3IEHUCTBHS PEAJbHON OIACHO-
CTH Ha 4YeJIOBEKa W/WIM cpeay OOWTaHus, MPUBEALICH K MOTepe 30POBbS
WIM K JICTAIBHOMY HCXOJYy 4YEJIOBEKa, MAaTepHUaIbHBIM IOTEpsAM. Ecim
B3pPbIB aBTOLIMCTEPHBI MPUBEJ K €€ pa3pylICHUI0, THOeIn JIIoAed u/uiu
BO3TOPaHUIO CTPOEHHMM, TO 3TO PEAIM30BAHHAS OIACHOCT.

[Tpu naenTudukanuu onacHOCTe He0OOXOAUMO UCXOAUTH U3 IPUHIIH-
Ila «BCE BO3JECHCTBYET HA BCE», T. €. BCE KUBOE U HEKUBOE MOMKET OBITH
VICTOYHHUKOM OIIACHOCTH U IOJBEPIaThCs ONMACHOCTH.

IIpusnakamu, onpeoensiowumMu ONACHOCMb, SBIAIOTCS: yrposa Ui
KHU3HU, BO3MOKHOCTh HaHECEHUs yIepOa 370pOBbI0, HAPYIIEHUE YCIOBUMA
HOpPMaJIbHOTO ()YyHKIIMOHUPOBAHMSI OPraHOB U CUCTEM UYEJIOBEKa.

[To npusnaky nenocpedcmeennoco 6o30elicmsusi Ha OPraHU3M UYeJIOBE-
Ka OMAacCHOCTH AENATCS Ha 4 rpynnbl: GU3NYEcCKrue, XUMUYEeCKHe, OHOI0TH-
YECKHE, ICUXO(PHU3NOIOTHUECKHUE.

K @usuueckum oTHOCATCA ANEKTPUYECKUN TOK, IIyM, BUOpalus, Me-
XaHWYECKUE BO3JEHCTBUS, JIEKTPOMATrHUTHBIE U3JIy4eHUS U ApYTrue, OKa-
3BIBAIOLIME CII0KHOE OTPULIATENILHOE BO3JAEHCTBUE HA YEJIOBEKA.
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Xumuueckue ONMACHOCTH, OKA3bIBAIOIIME TOKCHYECKOE, CEHCHUOWIIU3U-
pyrollee, KaHIIEPOT€HHOE U JIPYyTHE BO3AECHCTBHS, MPEICTABICHBI Pa3iny-
HBIMU XMMHUYECKUMU BEIIECTBAMH.

buonocuueckue omacHoCcTH, OOBEIUHSIONINE MHUKPO- M MaKpoopra-
HU3MBbI, MOTYT ObITh IPUUUHOMN PAa3HBIX 3a00JIEBAaHUMN U TPABM.

Ocobyro rpynmy o0pasyroT ncuxogusuoniocuyeckue OMACHOCTH, BbI-
3bIBAIOIIIME HEPBHOE IMEPEHANPSHKEHUE OpraHu3Ma B LEJIOM M OTACIbHBIX
aHaJIM3aTOPOB.

[lo xapaxmepy 6030elicméus Ha YeIOBEKa OMACHOCTH MOXXHO pasje-
JIUTh HA TPU TPyHIibL: 1) akTUBHBIE; 2) MACCUBHO-AKTUBHBIE; 3) TACCUBHBIE.

AxmugHbie OTTACHOCTH MOTYT OKa3aTh HEMOCPEICTBEHHOE BO3/ICVCTBIE
Ha YEJIOBEKA 34 CYET 3aKJIKOYEHHBIX B HUX DHEPTETUYECKHUX PECYPCOB.

Ilaccueno-axmueHvie — OTTACHOCTH, aKTUBU3UPYIOIIMECS 34 CUET DHEP-
T'UH, HOCUTEJIEM KOTOPOH SIBIISIETCSA CaM YE€JIOBEK MM 000pyAoBaHUE. ITO —
OCTpble (KOJIIOIIME MU PEeXYIIHEe) HEMOABM)XHBIE 3JEMEHThI; HEPOBHOCTH
MIOBEPXHOCTH, 110 KOTOPOW NEPEMEIIAETCS YEIOBEK U MAIIMHBI B IIPOLECCE
NEATEIIbHOCTH, YKJIOHBI, I0J/bEMBI; HE3HAUNUTEIIbHOE TPEHUE MEKY CONPU-
KaCaIOMIMMUCS TOBEPXHOCTSAIMU (Manblid Koddduiment tpenus). [Iposs-
JISIFOTCSL 3TU OMACHOCTH B TaKUX SIBJIICHUSIX, KAK PAaHEHUE U MAJEHUE JIFOJIEH,
ONPOKUBIBAHUE MAIINHBI U T. II.

K naccuenvim OTHOCATCS ONACHOCTHU, MPOSBIISIIOIIAECS ONOCPEIOBaH-
HO. K HUM OTHOCATCS OIacHbIE CBOMCTBA, CBSI3aHHBIE C KOPPO3UEU MeETall-
JIOB, HAKUIIBIO, HEAOCTATOYHON MPOYHOCTHEO KOHCTPYKIIUiA, TOBBIIIICHHBIMU
Harpy3KaMy Ha MEXaHU3Mbl U MAlIUHbBI, UCIIOJIH30BAHUEM JIABJICHUS U T. 1.
@opMOH MPOSABICHUS d3TUX ONMACHOCTEN SABIIAIOTCSA Pa3pyLIEHUs, B3PbIBBI U
JIpYTHE BUABI aBapUil.

VYcnoBus, NMpU KOTOPBIX PEAIM3YIOTCS MOTEHIMAIbHBIE OIIACHOCTH,
Ha3bIBAIOTCS NPUUUHAMU.

Jpyrumu ciaoBamu, IPUYMHBI XapaKTEPU3YIOT COBOKYMHOCTb OOCTOSI-
TEJbCTB, M3-32 KOTOPBIX OINACHOCTH MPOSBISIIOTCS W BBI3BIBAIOT TE WU
MHBbIE HEXeJlaTeIbHble ToclieqcTBUs, yuep0. dopmbl yiiepOa, uiau Hexe-
JaTeNbHbIE MOCIEACTBUS, Pa3HOOOPA3HbI: TPABMbI PA3IMYHON TSKECTH, 3a-
OoseBaHus, onpeesieMble COBPEMEHHBIMU METOIAMH, YPOH OKPY KaIOIIEH
cpene u ap.

OnacHOCTb, IPUYUHBI, CIEICTBUS SIBIISIIOTCS OCHOBHBIMHM XapaKTEepH-
CTUKaMU TaKuX COOBITUH, KaK HecuacTHbIN ciaydait, UC, moxap u T. 1.

Tpuana «onacnocmv — npuuuHbl — Hedcenamenbhble c1e0CmEUs — ITO
JIOTUYECKUN TNPOLECC Pa3BUTHUSA, PEANM3YIOLIMN NOTEHIMAIbHYIO OIlac-
HOCTb B peajibHbIN ymepO (1ocieacTaue).

[IpuBeneM HECKOIBKO IIPUMEPOB.



An (onacnocms) — ommbka mpoBuzopa (npuuura) — OTpaBiieHUE (He-
JrcenamenvbHoe nocieocmaue).

DNEKTPOTOK — KOPOTKOE 3aMbIKAHUE — OXKOT.

XKaxna — mocagka camoneTa B MyCThIHE — 00€3BOKMUBAHUE OPraHU3Ma.

AJIKOroJib — ynoTpeOaeHrue Ype3MEPHOTo KOJIMYECTBA — CMEPTh.

OTHoOmIEHNE TIOJIEW K TOM WM MHOM OMACHOCTH ONPENEIISETCS TEM,
HACKOJIBKO OHa UM 3Hakoma. Hampumep, 11011 Mano 3Hat0T 00 001yUYeHuH,
CBSI3aHHOM C PaJIOHOM, WUJIM O HEONPABAAHHO OOJBIIMX J103aX OOTydECHHS
IIPU PEHTTEHOBCKUX 00CIEI0BAaHUAX U JP.

1.2. LCTOYHUKM ONaCHOCTU ANA YeNoBeKa, 06beKToB
U npupoaHoi cpeabl Pecnybanku benapycb

Pecny6iuka Benapych mo miomany sanuMaer 207,6 teic. kM2, IIpo-
TSHKEHHOCTh TeppUTOpUM cocTarisier 560 kM ¢ ceBepa Ha ror U 650 kM ¢
BOCTOKa Ha 3amnaj. Penped mpeumyiiecTBeHHO paBHUHHBIA. Camasi BbICO-
Kast Touka — ropa [3epxkunckas — 346 m Hag ypoBHem mopsi. Ha rore — 3a-
0onouenHas [lonecckas HU3MEHHOCTb.

B pecriy6muke 99 ropoioB, 25 ropojckux u 118 cenbckux paiioOHOB, Te
pokuBaeT okoyio 10 MJH. 4Yen. co cpelHeW IUIOTHOCThIO 49 uen. Ha KMZ.
Oxono 35% HaceneHus] NPOXKUBAET B CEIbLCKOW MECTHOCTH. PecmyOiuka
pPacroJIO’KEHA B JIECHOM CPENHEIIUPOTHON 30HE U XApaKTEPU3YETCS YMEPEH-
HbIM KimmaTtoM. Ha tepputopun pecrnyOauku nposiokeHo okosio 4500 km
MarucTpajbHbIX ra3zo-, 1460 kM HedrenpoBoaos, okono 1000 kM npoayk-
TONPOBOJOB, T'apaHTUWHBIE CPOKH O3KCIUIYyaTallUM KOTOPBIX HCTEKIN B
OOJIBIIMHCTBE BBEJIEHHBIX B CTPOil B 1967 T.

B pecny0inke 00BEKTOB ¢ aTOMHBIMH 3HEPIE€TUYECKUMU YCTAHOBKAMHU
HET, HO B HEMOCPEIACTBEHHON OJIN30CTU OT IPaHUILl PECIYOIMKH PacIoio-
EHbI 4 aTOMHBIE AJIEKTPOCTAHLIUH.

Paouayuonnaa oezonacnocmp. CylecTByeT BEPOSITHOCTh aBapyuid Ha
OnmKaluImx aTroMHBIX dekTpocTaniusx (ADC) u Ha IPYrux paaualuoH-
HO ornacHbIX 00bekTax PecnyOnuku benapych.

Uenanunckas A9C Haxoautcs B 7 kM ot rpaHunbl Pecriyonuku bena-
pyck. Ona umeet nBa peaktopa tuna PBMK-1500. B cinyuyae aBapum pa-
JTIMOAKTUBHO 3arpsA3HEHHON MOXXET OKa3aThCsl U TEPPUTOPHUS PECITYOIIHKH,
rae npoxusaeT He MeHee 300 TbIc. yen.

Posenckas A9C naxonutcst B 65 kM ot rpanuiisl pecriyonuku. Ha ADC
nMerotces aBa peakropa BBOP-440 u oqun — BBOP-1000. B ciiyyae aBapuu
B 30HE PaJMOAaKTUBHOIO 3arps3HEHUS OKaKeTcsl Teppuropus bpectckoit 00-
jacTtu ¢ HaceseHreM okoiio 300 TeIC. yel.



Cmonenckasa ASC Haxonutes B 75 KM OT rpaHullbl pecnyonuku. OHa
uMeet Tpu peaktopa tuna PBMK-1000. B cnyyae aBapun paarioakTUBHO
3arpsi3HEHHON MOYKET 0Ka3aThCsl TEPPUTOPUS HE MEHEE YEM YEThIpe paiioHa
MoruneBckoii 061acTu.

Yepnoowinvckas AIC (UADC) naxomutcs B 10 KM OT TpaHMIIBI pec-
nyOJIMKHY. 37ech ObLIO yCTaHOBJIEHO YeThIpe peakTopa Tuma PEMK-1000. B
pesyabrare aBapuu Ha YADC B 1986 r. paanoakTUBHOMY 3arpsi3HEHUIO
noaBepriiock 23% TEPPUTOPUN PecIyOIMKH, TUIONIAIb KOTOPOH COCTaBIIS-
er 46,45 TeIC. KM%, TH€ IpoKUBaIO Gojee 1 MIIH. 4yenoBek. B 30He 3arpss-
HEHMSI OKa3aJloch OKOJ0 1,73 MiH. ra jecoB, Wik 25% JECHBIX yroaui
pecnyOIuKy.

B HacTosimiee BpeMs pa3pylUEHHBII BO BpeMs aBapuu 4-il sHEpProoJIoK
HaxoauTca moj capkodarom (0ObEKT «YKpBITHE»), TAe XpaHHUTCS Ooiee
150 T cnabo oboraiennoro ypana-235, 70 TeiCc. T paAuOaKTUBHOTO METAlIa,
O0eToHa, CTEKJIO00pa3HOM MacCChl, PAJAMOAKTUBHOM MBUTH ¢ O0IIEH aKTUBHO-
cThi0 Oosee 2 muH. Ktopu. Ocenbto 1993 r. mocie noxapa ocTaHOBJIEH 2-i
HHEProOJIOK CTaHIMH, B Aekadbpe 1996 r. Obl1 ocTaHOBiIEH 1-#, a B aekad-
pe 2000 r. — 3-if HEeproOJI0K CTaHIIMHU, BBIXOJ M3 IKCILTyaTallid KOTOPOTO
3aBepmics Toabko K 2008 r. [Jo Tex mop, moka TOIUIMBO HaXOAUTCS 1aKe
B 3arJIyIIEHHOM PEAaKTOpe, 00BEKT OCTAETCS SCPHO-OMACHBIM.

PainanimonHyo omacHOCTb [iJiIsi HACEJEHUs MPEACTABIAIOT pPaJHOaK-
THUBHBIE BEIIECTBA, KOTOPbIE UCMONIB3YIOTCS Oosiee uem Ha 1000 mpennpusi-
TUSAX U B yupexaenusx Pecyomuku benapyce.

Xumuueckaa onacnocms. VICTOUHUKOM 3TOM OMACHOCTH SIBIISIFOTCS
NPEANPUATAS XUMUIECKOH, HedTernmepepabaThIBarONICH TPOMBIITUICHHOCTH,
MIPOMBITINICHHOCTH MHHEPATBHBIX YIOOpEHUH, a TaK)Ke XUMUUYECKHE Belle-
CTBa, MEPEBO3UMbIE ABTOMOOMIILHBIM U JKEJIE3HOOPOKHBIM TPAHCIIOPTOM,
UCIIOJIb3yeMbI€ B CEJIbCKOM X03sicTBe. B pecnyOnuke umeercs 544 xumu-
YECKU OMACHBIX 00BEKTOB. 19 roposoB pecrnyOJMKH OTHECEHblI K XUMUYe-
cku onacHbIM: I'poano, HoBomnononk, ['omens, CeTinoropck, Mo3sips, Po-
radyeB, BonkoBeick, Cnonum, HoBorpyaok, Jluga, Monoaeuno, bopucos,
Comuropck, Caynk, Munck, bo6pyiick, Opma, XKnobun. K xumudecku
onacHbIM paiioHaMm oTHocsiTcs 10 paitoHoB MoruiieBckoit, Munckoi, Bu-
TeOckoi u bpectckoii obmacteil. XMMUYECKH OMACHBIMHM OOJACTSIMHM SIBJIS-
torca ['omenbckas u ['pognenckas obmactu. Tonbko B MuHCKe nmeeTcs
o0k0JI0 40 XMMUYECKH OIMACHBIX OOBEKTOB, B TOM YHCIIE OOBEKTHI, COMEP-
kKalue XJIOp, aMMHUaK, KUCIOThl. B ciiyuae aBapuil MOXKET OBITh 3apakeHO
10 40% Teppuropuu r. MUHCKa.

Kene3HOIOpOKHBIM TPAHCIIOPTOM YEpe3 TEPPUTOPHUIO PECITyOJIUKU
exxemecsiyHO nepeBo3uTcs oT 400 1o 1500 BaroHOB M HUCTEPH C XUMUYECKU
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OMAaCHBIMU BEUIECTBAMH, YTO CO3JAET XMMHUYECKYIO OMACHOCTh MpaKTUye-
CKU Ha BCEU TEPPUTOPUU PECITYOIIHKH.

IHoowcaposspwvieoonacnocms. Ee tipeacrasisitor 6onee 90 ckiagoB u
06a3 MuHucrepcTBa 000pPOHBI CO B3PHIBYATHIMHU BELIECTBAMU, a TaKkxke 00-
aee 120 B3pBIBOONACHBIX OOBEKTOB JPYTHUX MHHHCTEPCTB M BEIOMCTB.
B pecniybnuke umeercs 6onee 150 KpyImHBIX M0KapoONacHbIX 00BEKTOB.

Kene3sHoaopoxkHbII TpaHCHOPT exeMecsiuHo nepeBo3uT no 1000 Ba-
TOHOB M LIMCTEPH C IOproYer >KUIKOCThIO. Kpome Toro, omacHOCTh mpen-
CTaBJSIOT 8 MIIH. Ta Jieca M OKOJIO 2,5 MIH. ra TOpPsSHUKOB. TOJBKO B
r. Muncke Haxonutces 17 KpymHBIX MOXKapo- U B3PHIBOOTIACHBIX OOBEKTOB,
u3 Hux Ha Tpex TOIl nmeerca 6onee 150 Toic. T Ma3yTta, HepTeOa3a «byr»
umeet 450 ThIC. T KepocHHA U OCH3UHA.

Buonozuueckaa onacnocms. CoxpaHsieTCsl OMACHOCTb 3a00JICBaHMS
JtOJIeH, )KUBOTHBIX U PACTCHUN MH(PEKIIMOHHBIMUA U JPYTUMHU OOJIC3HIMHU.
Ha tepputopun pecnyonuku Haxoautest 40 S00 npupoaHbIX 04aroB cuOMp-
CKOH $3Bbl, UMEIOTCSI PUPOJHBIE OYaru OCIIEHCTBA, TyJIepsIMUM, Ha0J0 1a-
IOTCSI TIOPAKEHUSI CEIbCKOXO3IUCTBEHHBIX KYJIbTYp Oypoil p:kaBUMHOM, (u-
TOPTOPO30M, KapTO(DETHHOM COBKOM, KOJOPAJACKUM KYKOM H T. II.

T'uopoounamuueckan onacnocms. OO MPOTSHKEHHOCTh JamM0O U
IUIOTHH B peciyOnuke cocraBiseT 6omee 850 km. Ocobasi 0MacHOCTh Mpo-
pbIBa 1am6 u T10THH B bpectckoii u 'omenbckoit oonactsax. I1pu nmpopsiBe
IJIOTUHBI 3aCIaBCKOTO BOJOXPAHWIMILA B 30HY IMOJTOIUIEHUS IOINAIaeT
Tepputopus r. MuHCKa, rjie mpo>kuBaeT 6osee 25 ThIC. Yell.

Onacnocmv npupoOnvix aeieHull u npoyeccos. B pecryOinke
Hau0OoJiee BEPOSATHBI TAKUE CTUXUIHBIE OEJICTBUS, KaK HABOJHEHMsI, ypara-
HBI, JIECHbIC W TOP(SHBIC TOXKAphI, JIMBHU, 3acyxd, cmepun u ap. OHu
HAHOCST OTPOMHBIM MaTepUalbHbI yiliepd, MHOrJa C YEeJIOBEUECKUMU
xeptBamu. Tak, B pe3ynbTrare yparana 27.06.1997 r. 6pu10 pazpyiieHo u
noBpexaeHo 6osee 10 000 1oMOB M MPOU3BOJACTBEHHBIX 3/1aHUM, MOTUOII0
S d4en., TpaBMUPOBAHO 52 dyei., mocTpajano 918 HaceleHHbIX MYHKTOB,
123 ThIC. Ta MoceBoB. O6muii ymepod B benapycu cocraBui Goliee
800 mipa. py06. (B nenax 1997 rona).

IKonocuueckas onacHocms — 3TO BEPOSITHOCTh YXYALICHMS IOKa3a-
TeJe KauecTBa NMPHUPOAHON CPeJbl MO BIUSHUEM MPUPOIHBIX (HaKTOPOB
WIN XO3SMCTBEHHOMN NIEeATENbHOCTH 4enoBeka. B pecmyOimke oxono 2100
TOJNIBKO CPEINHUX M KPYHHBIX NPEANPUATUN, KOTOPbIE UMEIOT 63 ThIC. UC-
TOYHHKOB BBIOpOCOB. C y4eTOM MEJKUX NPEINpUATUI 00LIee KOJIUYECTBO
UCTOYHUKOB BBIOpOcOB cocTaBisier 6onee 120 000. Kpome toro, skomioru-
YECKYI0 OMAaCHOCTb NpeAcTaBisitioT Oosiee 600 ThIC. JETKOBBIX U OKOJIO
50 ThIC. TPY30BBIX aBTOMOOMJIEH M aBTOOYCOB, KaXIbli U3 KOTOPBIX BbI-
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OpacbiBaeT B atMochepy Oosnee 40 HaMMEHOBAHUN BpPEIHBIX BEIICCTB.
Oxono 80% BeIOpOCOB B aTMOc(hepy NPUXOAUTCS HA aBTOTPAHCIIOPT.

Bce BbllIeHa3BaHHbIE HUCTOYHUKHU BbIOPACHIBAIOT B aTMOC(epy OKOJIO
2 MJIH. T B TOJ] BPEHBIX BEILIECTB.

EKeromHo B BOJOEMBI PECITyOIMKH BHIOpAChIBAETCA OKOJIO 1 Mupi. m>
CTOYHBIX BOJ. 3arpsi3HAETCs IOYBa, MaJaeT YPOXKalHOCTh CEJIbCKOXO3sii-
CTBEHHBIX KYJIBTYp, U3MEHSAETCS KJIMMAT, HA TPAHW MCYE3HOBEHHSI MHOTUE
BU/IbI )KUBOTHBIX U PACTEHUM.

[Tpu orpoMHOM pa3HOOOpa3UM M HECXOMKECTU OMACHOCTU MUMEIOT 00-
mue npusHakd. Kak yxe roBopuiocsk, j1r00as OMacHOCTh MOXKET HpUYH-
HUTB yIIepO 310pOBbIO YEIOBEKA. DTO U €CTh TOT IVIABHBIA NpPU3HAK, KOTO-
PBIii OTHOCHUTCSI KO BCEM OITACHOCTSIM.

Hampumep, nnurtenbHOE BO3ACHCTBUE CUIIBHOIO IIyMa IMPUBOIUT K
IIYMOBOM 0OJI€3HH, HapYIIAIOIIEH HEPBHYIO CUCTEMY YeJIOBEKaA.

Bo3znelicTBue BUOpaliii MOXKET MPUBECTH K BUOPALIMOHHOM OOJIE3HH,
IpU KOTOPOM CTpagaeT cepAeYHO-COCYIUCTask CUCTEMA.

Bapixanue Bo3nyxa, copepiKallero nblib, — IpUUnHaA 00JIE3HEN AbIXa-
TEJIbHBIX ITYTEH.

@

1. JlaitTe onpeneneHre onacHOCTH M Ha30BUTE TPYIIbI OMACHOCTEN MO MPUPOJIE
MPOUCXOKIACHUA.

2. HazoBuTe rpynmbl ONAaCHOCTEW MO BEPOSTHOCTH BO3JICUCTBUS HAa OPraHU3M
YeJI0BeKa.

3. HazoBuTe rpynmnbl OMacHOCTEW MO MPHU3HAKY M XapakTepy BO3IACHCTBUS Ha
YeJ0BeKa.

4. OCHOBHBIE OITACHOCTH JIJIsl YEJIOBEKa, 00BEKTOB M MIPUPOAHOU cpenbl Pecmy6-
nuku bemapyce.



Nekuma 2. YPE3BbIYAUHDBIE CUTYALIUU
NMPUPOAHOIO, TEXHONEHHOIO, SKOZIOT'MYECKOIO
N BUONOINO0-COULNANBHOIO XAPAKTEPA

2.1. OcHosHvle mepmunbl u onpeoenenus. Knaccugurxayus upessbvi-
yaunwvix cumyayuti (4C) no macuumady pacnpocmpaneHus.

2.2. Xapaxmepucmuxa YC npupooroeo xapaxmepa.

2.3. Xapaxmepucmuxa YC mexnozcennozo xapaxkmepa.

2.4. Xapaxmepucmuxa YC skonocuueckozo xapakmepa.

2.5. Xapaxmepucmuxa ouonozo-coyuanvroix 4C.

2.6. buonozuueckoe opyorcue.

2.1. OcHOBHble TepMUHDbI U onpeaeneHus.
Knaccupukauyma YC no macwitaby pacnpocrpaHeHus.

Upe3BbluaiiHoe cOOBITHE — 3TO COOBITHE MPUPOIHOTO WA aHTPOIIO-
TE€HHOTO IIPOUCXOKIACHUS, 3aAKII0YAIOIICECS B OTKIOHEHUU OT HOPMBI ITPO-
TEKAIONINX MPOLECCOB WX SIBJICHUN U OKa3bIBarollee (MOryiiee oKa3arb)
OTpHULIATEIILHOE BO3/ICMCTBUE HA HKU3ZHENEATEIbHOCTD JIt0/IeH, QyHKIIUMOHU-
pOBaHME SKOHOMUKH, COLIMATIbHYIO Cepy U MPUPOAHYIO CPENy.

JIKCTpeMajibHOEe COObITHE — ITO COOBITHE B cHUCTEME (COIMAIIbHOM,
TEXHOTE€HHON U T. J1.), CBSI3aHHOE C OTKJIOHEHHMEM I1apaMEeTPOB OT IPUHS-
THIX HOPM Ha OIMACHYIO BEIMYUHY. DKCTpEMaIbHOE COOBITHE MOXKET Mepeii-
TH B YpE3BbIYAIHOE U HA0OOPOT.

HceToyHuK 4pe3BbIYAHON CHTYaUMH — ONIACHOE NPUPOJHOE sIBJIE-
HUE, aBapusl WIM ONACHOE TEXHOIE€HHOE MPOUCHIECTBUE, IIUPOKO PaCIpo-
CTpaHeHHas: MH(EKIHOHHAs OO0JIe3Hb JIOZAEH, KUBOTHBIX M PAcTEHUH, a
TaKKe MPUMEHEHUE COBPEMEHHBIX CPEACTB MOPAXKEHMUS, B PE3YJIbTATE YETO
IIPOU301IA WUJIK MOKET BO3HUKHYTh YpE3BblYaliHasl CUTYALIUSI.

UYpesBbiuaiiHass cuTyauusi — 0OCTaHOBKA, CIOKUBILIASACS B PE3yJbTa-
T€ aBapuM, KatacTpodbl, CTUXUAHOTO WJIA MHOTO OEACTBUS, KOTOPHIE MO-
BJICKJIM WJIA MOTYT TOBJIEYb 32 COOOI YeIIOBEUECKHUE KEPTBBI, BPEl 3/10pO-
BBIO JIFOJIEN WJIM OKPYIKAOIIEH Cpejle, 3HAYUTEIbHbIE MaTEpUAJIbHBIE I10TE-
P ¥ HApyLIEHUE YCIOBUM KU3HEAEATEIbHOCTH JIFOIEH.

YC MoxHO KinaccupUIMpoBaTh MO pa3HBIM MpuU3HAKaM. B MupoBoii
npakTuke ux aenat Ha YC npupoaHoro, NpupoaHO-aHTPOIIOTEHHOTO U aH-
TPOIIOT€HHOT'O IIPOUCXOKIACHUS.
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Io macrrady pacnpoctpanenust YC noApazaenstorcs Ha JIOKAIbHble, Mech-
Hble, pecUOHATIbHbIEe, pecnyONuUKancKue (20cyoapcmeeHtbie) i MpaHCZPAHUYHDbLE.

K nokanvnou ornocurcs UC, B pe3ynbraTe KOTOPOW NOCTPANAIO HE
6onee 10 dgein., mub0 HApYIIEHBI YCIOBUS KU3HEICATCILHOCTH HE Ooee
100 gen., muO0 MaTepHaAbHBIN yIIEpO COCTABISIET HE OOJIee OTHON THICSYH
MUHUMaIbHBIX 3apa0oTHeIX miat (M3II) Ha nenbp Bo3HukHOBeHUS YC u
30Ha KOTOPOM HE BBIXOAUT 3a MPEJETbl TEPPUTOPUU OOBEKTa MPOU3BOJ-
CTBEHHOT'O WJIM COLIMAIbHOTO Ha3HAYEHUS.

JlukBupanus nokaabHbIX YC OCYIIECTBISECTCS CUJIaMU M CPEICTBAMU
OpraHu3alni.

K mecmmnoit otnocurcs UC, B pe3ynbTare KOTopoi noctpaaaio cebiiie 10,
HO He Oonee 50 yer., MO0 HAPYILIEHBI YCIOBUS JKU3HEACSITEILHOCTH CBBIILIE
100, HO He Gonee 300 yei., 1MOO MaTepUanbHbII yIIEpO COCTABISIET CBBILIE
1000, 1o ne 6ostee 5000 M3IT Ha nens Bo3nukHOBeHHs YC. 3oHa 3ok UC He
BBIXOJIUT 3 IMPeJIeNIbl HACEJIEHHOTO MTyHKTa, TOpo/ia, paiioHa.

K pecuonansnoii ornocurcs UC, B pe3ysbTaTe KOTOPOM MOCTPaaio
cepiie 50, HO He Oosiee 500 den., MMOO HApPYIICHBI YCIOBHS JKH3HEICS-
tenbHOCTH cBBIIIEe 300, HO He 60mee 500 ven., TMO0 MaTepuanbHBIN yIEpPO
cocrtanisgeT ceimre 5000, Ho HE Oomee 0,5 muau. M3II Ha AeHH BO3HUKHO-
BeHus UC 1 30Ha ee He BBIXOAUT 3a MPeIeIbl 00JIaCTH.

JIuxkBuaanusi MECTHBIX M perruoHanbHbIX YC oCylIecTBISIETCS CHIIaMU
U CPEeACTBAMH MECTHBIX UCTIOJIHUTEIIBbHBIX U PACIIOPSAUTEIBHBIX OPTaHOB.

K pecnyonuxanckoit (rocynapcrsennoil) ornocutcst YC, B pesyibrare
KOTOpo# noctpanano ceime 500 yein., 1100 HapyUIEHbI YCIOBUS JKU3HE-
nestenbHocTH cBbiie 500 yen., 1uO0 MaTepHalibHBIM yuIepd COCTaBiseT
ceire 0,5 mua. M3I1 Ha nenns BosuukHOBeHMs YC. 3ona 3Toit YUC BEIXO-
JUT 3a TIpeiesibl 0osiee yeM ABYX 00JacTe.

JluxkBupauus pecnyonukanckux YC ocylecTBIsIeTCs] CHIIaMH U CPe-
CTBaMHU PECIyOJUKAHCKUX OPTAaHOB TOCYJIAPCTBEHHOTO YIPABICHUS.

K mpanczpanuunoin ornocurca YC, nopaxaromire HakTopbl KOTOPOU
BBIXOJISIT 3a Tpefeibl pecyOnuku, ubo YC, koTopas mpousonuia 3a py-
0€K0M U 3aTparuBaeT TeppuTopuro benapycu.

[To chepe BozHukHOBeHUs: YUC nensT Ha npupooHvle, mexHo2eHHble,
OUONI020-COYUATIbHBLE, IKOTI02UYECKUe, COYUATIbHBLE.

2.2. Xapakrepuctuka YC npupoaHoOro xapakrepa
HUcrounnkom npupoanoin YC sBusercs onacHOE MPUPOIHOE SIBJE-
HUE€ WIHA NPOLECC, B PE3yJbTaTe KOTOPOr0 Ha ONPEAECIECHHON TEPPUTOPHUH

HJIX aKBATOPHH IIPOU30LILId UIIX MOKCT BOSHUKHYTH qcC.
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Ipupoanas YC — oOcTaHOBKA Ha OMNPENEICHHOW TEPPUTOPUU WIIH
aKBaTOPHH, CJIOXKHUBIIASICSA B Pe3yJibTaTe BO3ZHUKHOBEHUS UCTOUYHUKA MPHU-
poanHoit YC, KOTOPHI MOKET MOBJICYh MJIU MOBJIEK 32 COOOM YeI0BEYECKUE
XKEPTBBI, yIIEpO 30POBBIO JIIOIECH U OKpY KaIOIIEH MPUPOIHON cpefie, 3Ha-
YUTEIbHBIE MAaTEPUAIbHBIE TIOTEPU U HAPYUIEHUE YCIOBUI )KU3HEEATENb-
HOCTH JIIOICH.

Cruxuiinoe OeacTBHe — pa3pylIUTEIbHOE NPUPOAHOE U (WiIM) OpH-
POTHO-aHTPOIIOTEHHOE SIBJICHUE WJIM MPOIIECC 3HAYUTEIHHOTO MaciiTaba, B
pe3yJibTaTe KOTOPOr0 MOYKET BO3HMKHYTh WJIM BO3HHUKJIA YIrpo3a >KM3HU U
3I0POBBIO JIIO/IEH, IPOU3OUTH pPa3pylICHUE WM YHUUYTOKEHUE MaTepUalb-
HBIX EHHOCTEN U KOMIIOHEHTOB OKPY’KAIOLIEH TPUPOIHOM CPEIBI.

PaccmoTrpum ocHoBHBIE npupoaHble YC B COOTBETCTBUHM C
['OCT 22.0.06-97 (BBeaeHn B Pecniybnuke benapycs ¢ 01.01.2003 1.).

2.2.1. OnacHble reojiornyeckre npoueccbl. K HUM OTHOCATCS: 3eMm-
JlempsceHue, 8YIKaHUYecKoe ugepacetue, onoiszensb, 006ean (0cvlnb, Kam-
Henao), Kapcm, NPocaoKa 6 1ecCo8blx 2PYHmMax, nepepabomra bepezos.

3eMuleTpsiceHMe — MOJ3€MHbIE TOJYKH U KOJIeOAHUSI 36MHOM MOBEPX-
HOCTH, BO3HHUKAIOILIUE B PE3YyJIbTATE BHE3AIIHBIX CMEILECHHUI U pa3pbIBOB B
36MHOM KOpE€ WJIM BEPXHEH 4YacTH MaHTUU 3EMJIM M MEpeaaroluecs Ha
OO0JIBbIIIME PACCTOSHUS B BUJIE YIPYTUX KOJICOAHMIA.

Ouae, unu eunoyenmp, 3emiempsceHuss — 00IacTh BOSHUKHOBEHUS TIO/I-
3€MHOTI'0 y/apa B TOJIIIE 36MHON KOpPbI WK BEPXHEW MAHTHUH, SBISIOIIETO-
Csl IPUYMHOMN 3€MIIETPSICEHUS.

Inuyenmp 3emaempsacerus — NPOEKUUs LEHTpa ovara 3eMJIETPsICEHUs
Ha 3€MHYIO II0BEPXHOCTb.

N3BeCTHBI 1BA rMTaBHBIX CEUCMUYECKUX T0sACA!

1) Cpeodusemnomopcko-Asuamckuii, oxsaTeiBatomuii  Ilopryranuto,
Uranuto, I'peunto, Typumnto, Upan, Ces. Unauto u nanee no Manaiickoro
apxurienara;

2) Tuxookeanckuii, Bkaodaronuii SAnonuto, Kuraii, laneuuii BocTok,
Kamuarky, Caxanun, Kypuibckyto rpsiay.

OcHoBHBIE KpUTEpUU (TTApAMETPHI) 3EMIIETPICCHHUS:

1) rmy6uHa ouara (rumnorneHtpa) — 10 30 KM, a B OTIETBHBIX CIydasiX —
1o 750 kMm;

2) NPOIOKUTENBLHOCTH Kosebanuii rpyHTta — 20-25 ¢ (10 90 ¢);

3) celicMuyeckast SHEprus;

4) UHTEHCUBHOCTb 3€MJICTPSICEHMUSI.

Celicmuueckas 5Hepeusi — 3TO SHEPIUsi, U3ydyaemas U3 THUIIOLEHTpa
semuteTpsiceHuss B opme ceiicmMudeckux BoiH. OHa M3MEPSETCsl C MOMO-
uipto wkanvl Puxmepa ot 1 no 8,9 marnutya (M). Maenumyoa — Benuuu-
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Ha, COOTBETCTBYIOIIAS JECATUYHOMY JIOTapu(My MaKCHMaJIbHON aMILIu-
TyAbl KoJieOaHUM MasTHUKa ceiicMorpada B MukpoHax B 100 kM oT amu-
LIEHTPa 3€MJIETPSICEHUS.

Cuna xonebaHui 3eMHOM TMOBEPXHOCTH Ha YJAJICHUM OT SIUIEHTpa
OTIPECIISICTCS «UHMEHCUBHOCbIO 3eMIIempsceHUus» lo — 3TO CTerneHb yuiep-
0a, HAHECEHHOT'O MOA3EMHOM CTUXHEHN B JaHHOM KOHKpeTHOM mecTe. OHa
3aBUCHUT HE TOJIKO OT CEMCMHUYECKOW DHEPTMH, HO U OT PACCTOSAHUSA 10
DIMLIEHTPA, CBOMCTB I'PYHTA, KAY€CTBA CTPOUTEIBLCTBA U AP. U ONPEAEIIACT-
csl ¢ moMoIisto 12-6amipHoi mikansl Mepkannu (tadm. 1).

B Poccun u crpanax CHI' ucnonwiyercs ee Mogudukanus — wkaia

MSK-64.

Taobnuua 1

Kpartkas xapakrepucTuka BO3MOKHOM HHTEHCUBHOCTH 3eMJIeTPSICeHUI
no 12-6anabHoii mkaae Mepkanan (MSK-64)

Hanmenosanue .
bann KpaTkast xapakTepucTHKa 3eMJIETPSCEHUI
3eMJIETPSACEHUS
I | HezametHoe OTMeuaeTcst TOJIBKO CeMCMHYECKUMHU TPHUOOpamMu
II | Ouens cnaboe Omrymiaercst OTAENBHBIMHM JIFOABMM, HAaXOIALIMMUCS B
IIOJIHOM ITIOKO€
III | CnabGoe Ourymaercst JUIIb YacThIO0 HACETIECHUS
IV | YMmepenHoe Jlerkoe npeb6e3xanue u KojaeOaHUE MPEIMETOB, OCYAbI
Y OKOHHBIX CTEKOJ
V | loBonbHO cuibHOe | CoTpsiceHHe 3/1aHMi, KoiebaHue melenu, TpeluHbl B
CTEKJIaX U IITYKATypKe
VI | CunbHoe Omymaercs Bcemu. I1agaroT co cTeH KapTHHBI, OTKAJIbI-
BAIOTCS KyCKM INTYKaTypKH, TPECKAKOTCA CTEHBI, JIETKO
MOBPEXKAAKOTCS 3AAHUS
VII | Ouenb cunbHOE TpemuHbl B CTEHaX KAMEHHBIX JOMOB, aHTHCEHCMUYE-
CKME M JIEpEBSIHHbIE IOCTPOMKU OCTAIOTCS HEBpEIU-
MBIMU
VIII | PazpymurensHoe TpemuHbl Ha IOYBE, CABUI WIM OINPOKUIBIBAHUE IIa-
MSITHUKOB, CWJIBHOE ITIOBPEIKICHUE IOMOB
IX | OnycromunrensHoe | CHIIBHOE MOBPEXKIACHHE U pa3pylLIEHHE KaMEHHBIX I10-
CTPOEK, IEPEKOCHI IEPEBSIHHBIX IOMOB
X | YHnuroxarouee Pa3pymenue kaMeHHBIX IOCTpOEK. TpelrHBI B IIOYBE
JI0 MeTpa IIUPUHOM, OMOJI3HU, OOBAJIBI CO CKIOHOB, HC-
KPHUBJICHHE JKEIE3HOAOPOKHBIX PEILCOB
XI | Karactpodpuueckoe | Onon3Hu, o0Balibl, IIMPOKHE TpeIuHbI B 3emie. Kamen-
HBIE JI0OMa COBEPILICHHO Pa3pyIIaOTCs
XII | AGCOMOTHO UM Bce coopyxenus paspyuieHsl. OOIMpHBbIE W3MEHEHHs
CHJIBHO KaTacTpo- | JaHamadra, OrpoOMHBIE TPEUIMHBI B 3€MJI€, OTOJI3HH U
¢duueckoe oOBasbl. Bo3HMKHOBEHHE BO/OMAI0B, MOANPY/ Ha 03e-
pax, U3MEHEHUE TEYEHUS PEK
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CoOOTHOILIIEHUE MEXAY CEHCMUYECKON ZHEpPrueid U HMHTEHCUBHOCTBIO
3eMJICTPSICEHUS MMPUBEACHO B Ta0I. 2.

TabOmua 2
CootHomenne Mexay mkanoit Puxrepa u MSK-64

Maruutyna no 4,0-4,9 5,0-5,9 6,0-6,9 7,0-7,9 8,0-8.9
Puxrepy

VHTEHCHBHOCTD TIO

mreane MSK-64 V-V VI-VII VII-IX IX-—X XI-XII

IIpuMepbl HEKOTOPBIX PA3PYIIUTEIbHBIX 3eMJICTPSICCHU M

1920 r.: Kuraii; M = 8,5; [p = XII 6ammoB; moru61o 200 TwIC. ye.;

1923 r.: Slmonus; M = 8,5; lp = X—XII 6amnos; morudio 143 TeIC. Yell;

1939 r.: Unim; M = 8,3; [p = X—XI 6aymtoB; moru6io 140 TeIC. yen.;

1948 r.: Typxkmenusi; M = 9,0; /o = X1 6amnos; noru6so 110 Teic. uen.;

1988 r.: Apmenus; M = 7,0; lo = IX 6amnoB; moru6so 25 ThiC. e

1990 r.: Upan; M = 7,7; lp = X 6annoB; noru6io 50 Teic. yen.;

1995 r.: SIlmonus; M = 7,2; [y = IX 6annoB; moru0io 6 THIC. Yell.;

1999 r.: Typmus; M = 7,7; lo = X 6aminoB; moru6sio 17 TeIC. YelL.;

2003 r.: Upan; M = 6,3; lo = VIII-IX 6amios; morubsno 41 TeiC. ye;

2004 r.: FOro-Bocrounas Aszus; M = 8,9; [p = XII 6amnoB; morudio
okoJ1o 300 ThIC. Wen.;

2010 r.: Ha octpoBe ['autu, B Kapubckom OacceitHe ATIaHTHYECKOTO
okeana; M = 7,0; [p = IX 6amnos; noru61ao 6omnee 230 ThIC. Yell.

ByJakanudeckoe u3Bep:KeHHe — 3TO MOCTOSHHBIE aKTUBHBIE MPOIIEC-
Chl, IPOUCXOMSIINE B 3eMJI€ B Pa30IPETOM COCTOSIHUM Ha riryoune ot 10 110
30 KM, Ile HAKaIUIUBAIOTCS PACIUIABICHHBIE TOPHBIE MOPOJIbI, WM Marma.
Bynkanuueckue nuiaku, rnemsa, Ierell, rOpHbIe MOPOAbl 00pa3yroT KOHY-
cooOpasHyto (hopMy, KOTOpasi U HA3bIBACTCS 8YIKAHOM.

OmnoJi3eHp — CMEIIEHUE MACC TOPHBIX MOPOJ 110 CKJIOHY MOJ BO3JEU-
CTBHEM COOCTBEHHOT'O BECa M Harpy3KH BCJIEICTBHE MOJIMbIBA CKJIOHA, CEH-
CMUYECKHUX TOJYKOB U IPYTUX MPOIECCOB.

Kapcer — sBieHuUs, BOSHUKAIONIME B PACTBOPUMBIX BOJIOM OCaJOYHBIX
TOPHBIX TOpOJaX (M3BECTHSIKH, TUIIC), B pE3yJIbTaTe KOTOPHIX 00pa3yroTCs
yTIyOJieHUs B BUJIE BOPOHOK, KOTJIOBAHOB, TEIIEP U T. II.

IIpocagka B jieccOBbIX TPYHTAX — YIUIOTHEHHE U JehOPMHUPOBAHUE
IpU YBJIAXKHEHUU (3aMauMBaHUM) JIECCOB C OOpa30BaHUEM MPOCATOUYHBIX
nedopmariuii (MpoBajIoB, TPEIIMH MPOCEAAHNS, BOPOHOK).

2.2.2. OnacHble THAPOJOTHYeCKHe siBJIeHMsI U mpoueccbl. K HuMm
OTHOCSITCSL: NOOMONIeHUe, PYClO8as dPO3usl, YYHAMU, WUMOPMOBOU HA2OH
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80001, cellb, HABOOHEHUe, NOJI0800be, NABOOOK, Kamacmpoguieckuil naso-
00K, 3amop, 3axHcop, 1A8UHA CHEHCHASL.

IHoaTromyienne — MOBBINIEHNWE YPOBHS T'PYHTOBBIX BOJI, HapYIIAOIIEE
HOPMAaJIbHOE HCIIOJIb30BaHUE TEPPUTOPHUH, CTPOUTEIBCTBO M DKCIUIyaTa-
IIUIO PACIIOJIOKEHHBIX Ha HEW 0OBEKTOB.

LynamMmu — MOpCKHE BOJIHBI, BOBHUKAIOUIUE MPU MOABOJHBIX U IpPH-
OpEeXKHBIX 3eMJICTPSICEHUSX.

L[ynamu — TIpOUCXOIUT OT SITTOHCKOTO CJI0BA, O3HAYAIOMIETO «OOJbIIas
BOJIHA, 3aJuBarolas 0yxTy». Bosnbl nynamu umerot anuny 150-300 kv u
OoJiee, a BhICOTAa — HECKOJIBKO JECSATKOB caHTUMETpoB. Ha menkoBogHOM
uienb(de BOJIHA CTAHOBUTCS BBIIIE, B3IBIMACTCS U MPEBPAIIACTCS B IBUKY-
nryrocs creny. CKOpoCTh IlyHaMU TE€M BBIIIIE, YeM OO0JIbIlIe TTyOrMHA OKeaHa.
MaxkcumalibHast CKOPOCTh IlyHaMH MoKeT gocturath A0 1000 km/y.

26.12.2004 r. B Unnuniickom okeane (FOro-Boctounas A3us) B 150 kM
OT CEBEpPHOM OKOHEYHOCTU ocTpoBa Cymarpa IMpOU30LLIO COKPYIIUTEIb-
HOE TOJIBOJHOE 3emMJIeTpsiceHue cuioi 8,9 Oamna (MarHUTy) MO MIKaje
Puxtepa (XII 6amoB no mkane MSK-64). OHo Opoiuiio BOJHBI IIyHAMH,
oT KoTopbix nmorudso okoino 300 Teic. yenoBek B Munonesuu, Taitnanne,
Nupuu, banrmanem, Manaiizuu, Mesitume, [pu-Jlanke, Ha MaibauBCKux
octpoBax Mumunu. OKoi0 5 MITH. 4Ye. JUIIMINCH KPOBa M KaKUX ObI TO HU
OBLIIO CPEJICTB K CYIIECTBOBAHMIO.

HaBoaHeHue — 3aTOIUIEHUE TEPPUTOPUM BOJOM, SIBISIOLIEECS CTH-
XUUHBIM OeacTBUeM. HaBomHEHHE MOXKET TPOUCXOIUTH B PE3yJbTaTe
noJAbeMa YPOBHSI BOJBI BO BpEMs MOJOBOAbS WM MaBOJAKA, MPU 3aTOPE,
3aK0pe, BCIIE/ICTBUE HAroHa B YCThE PEKH, a TaKXe MPU MPOPBIBE TUIPO-
TEXHUYECKUX COOPYKEHUM.

IMosoBOABE — Pa3za BOAHOIO peXUMa PEKU, €KETOJAHO OBTOPSIOILIAS-
Cs B JIaHHBIX KJIIMMATUYECKUX YCJIOBHUSX B OJHMH U TOT K€ CE30H, XapakKTe-
pusytomascs HauOOJbIIeH BOJHOCTHIO, BHICOKUM U JUIUTEIIbHBIM MOIb-
€MOM YPOBHSI BOJIbl U BbI3bIBA€Masi CHETOTassHUEM WJIA COBMECTHBIM Tas-
HUEM CHETa U JIEJHUKOB.

IMaBoaok — ¢aza BOJHOTO pexuMa PeKH, KOTOpask MOXKET MHOTOKpaT-
HO TMOBTOPATHCS B PA3JIMUHbIE CE30HBI Irojia, XapaKTepU3yrolascs WHTEH-
CUBHBIM, OOBIYHO KPAaTKOBPEMEHHBIM yBEIMYECHHEM PACXOJ0B M YPOBHEU
BOJIbI U BhI3bIBaeMasi JOK/ISIMU MJIM CHETOTAsTHUEM BO BpeMsl OTTENeNeH.

3aTtop — BeceHHee (OCEHHEE) CKOIUICHHUE JIbla YT B 3aTOPOOOpasy-
IOIIUX Y3KOCTSIX Pycell peK IMPU HU3KUX TeMIlepaTrypax Bo3ayxa, oOpasy-
IOIIUX YACTUYHOE TIEPEKPHITUE CTOKA PEK.

3akop — CKOIJIEHHE JIbUH B PyCJie pEKU BO BpeMsl JIE0X0/1a, BbI3bIBAIO-
11Ie€ CTECHEHUE BOJHOI'O CEUCHUS U CBSI3aHHBIN C ITUM TIOJITEM YPOBHSI BOBI.
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IlaBoaku u HaBogHeHHsI HA pekax. B Pb nauGosee cunbHble MaBO/I-
K1 HaOmogaroTcs B noiime peku [lpunsarte u ee nputokoB: ['opbinb, [TuHa,
Acenvda, Y6opots. Ilpu ux pasznuBe BO3MOXKHO YaCTUYHOE 3aTOTUICHUE
ropojioB [Iuncka, JlaBun-I'opoaka, B 30Hy naBojka nonagaetr S0 HaceneH-
HbIX MyHKTOB CtonuHcKkoro, Jlynuneukoro, MBanosckoro, ITunckoro paii-
oHoB bpectckoit obnactu, 80 HaceneHHbIX TyHKTOB XKutkoBuuckoro, Ilet-
PUKOBCKOTO, MO3BIphCKOTO, JIETBYUIIKOTO PAalOHOB U MIPUOPEKHBIX paiio-
HOB ropoaos Peunna, Typosa, [letpukoBa, Mo3sips.

Bo3MOXHO 3aTOIuIeHME HEKOTOPBIX T'OPOJIOB, HACEJICHHBIX IIyHKTOB
npu pa3nuse pek Heman, bepezuna u 3anannas J[BuHa.

2.2.3. OnacHble MeTEOPOJIOTHYECKHEe ABJICHHUS U MPOLECChl — CUlb-
HbIU gemep, WMOPM, WKEANL, YpazaH, cMepy, UXPb, NblIbHAsA 0Yps, Npo-
O00JIICUMENbHBIU 00JHCOb (MUBEHD), CUNBHBLIUL CHe20Nnaod, CUNIbHAS Memeilb,
2071071e0, 2paod, MyMaH, 3aMOpOo30K, 3ACyXd, CYX08el, 2po3d.

Bempubl BIAIOTCS MPUYMHOW MHOTUX CTUXHIHBIX OeacTBuil. [Ipuunna
BETPOB — HEPaBHOMEPHBIA HArpeB pa3jIMYHBIX OOJacTed Bpallarolieics
3emuin. DKBAaTOp HarpeBaercs Ooiblile, moJitoca MeHbIe. HarpeTsiit Bo3ayx
MOJIHUMAETCS BBEPX, 00pa3zys 00J1acThb MOHUKEHHOTO 1aBJICHHUS.

Jns xknaccudukanuu BeTpa IO CUJIE UCHOJIB3YETCs MEXKIyHapoIHas
mkaia bodopra, B 6amnax (tadm. 3).

Tabmuma 3
Knaccupukanus Berpos no mkase bodopra
Bt CkopocTh BeTpa HaumenoBanue TpusHaxn
Mm/c KM/4 | BETPOBOTO pEXHUMA
0 0 0 3aTuiibe JpIM et npsamo
1 0,9 3,24 Jlerkuii Berepok | JIpim usrubaercs
2 2.4 8,64 Jlerkwuii Opu3 JIucTesa meBeasaTes
3 4.4 15,84 Crnalwrii 6pu3 JIucThs nBUTArOTCS
4 6,7 24,12 Ymepennstit Opu3 | JIMCThS U BB JICTST
5 9,3 28,48 Cexwuii 6pu3 ToHKME AepeBbs Ka4yarTCs
6 12,3 43,30 Cunbnbii 6pu3 | KauaroTcst Toncteie BeTBU
7 15,5 55,80 CunbHblii Betep | CTBOJIBI AepeBbEB U3TUOAIOTCS
8 18,9 68,40 byps BetBu nomMarorcs
9 22,60 79,41 CunbHas 6yps | Kpeiumm pazpymatorcs
10 26,4 95,0 ITonnas Oyps Besne noBpexaenus
11 34,8 109,8 [Itopm Besne noBpexieHus
12 39,2 122,28 VYparan OnycromuTenpHble pa3pylie-
HUS
13 39,5 144,6 Cunpnbiii yparad | To xe
14 438 u 157,68 To xe To xe
Oosee
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CuJibHBII BeTep — 3TO IBUKEHUE BO3yXa OTHOCUTEIIBHO 3€MHOU TO-
BEPXHOCTU CO CKOpPOCThIO cBbiie 14 wm/c. Ilpu nanbHeillieMm ycuiaeHUU
BETpa BO3HUKAIOT OYpH, yparasbl, IIKBaJbl, CMEPYH.

IITopM — NINTENBHBIA, OYEHb CUJIBHBIA BETEP CO CKOPOCTBHIO BBIIIE
20 M/c, BBI3BIBAIONINI CUIIbHBIE BOJIHEHUS HA MOPE U pa3pyllIeHUs Ha CylIIe.

IIxkBaa — pe3koe KpaTkoBpeMeHHOe ycuieHue Betpa a0 20-30 M/c u
BBIIIIE, CONPOBOXAAIOUIEECS U3MEHEHHEM €r0 HalpaBIICHUS, CBSI3aHHOE C
KOHBEKTHUBHBIMU MPOIECCAMH.

Yparan — Berep pa3pyLIUTENbHOM CHJIBI U 3HAYUTEIBHON IPOJIOJIKHU-
TEIBHOCTH, CKOPOCTh KOTOpOro mnpesbimiaer 32 M/c (12 GamioB mo mkane
bodopta). Ilo cBoeMy maryOHOMY BO3ACHCTBUIO yparaHbl HE YCTYMHarOT
3eMJIETPSICEHUSIM.

Cmep4 — criibHBIN aTMOC(EPHBII BUXPb, B KOTOPOM BO3IyX BpAILAETCsI CO
ckopocteio 70 100 m/c, obmanaromuii OONBIION pa3pyIIUTEIBLHON CHIION.
Bricota cmepua nocturaer 800—-1500 m, auametp y nmoBepxHocTr 3eMiun 30—
2000 m. Oxpy>kHasi CKOpocThb BeTpa B Buxpe gocturaet 200 m/c (720 km/4), cko-
pocthb niepemertienust 30—-80 km/4, cpeHee Bpems «oku3Hm» cmepua 20—30 MuH.

Onun u3 momHbIX yparaHoB XX Beka B benapycu npowusomien
23 uronsa 1997 r. ¢ 18.15 no 20.00, oxBaTtuB TeppuTopuio 16 paiioHOB
Mumnckoii obnactu, 7 paiioHoB bpecrtckoii ob6nactu u Kopenwdckuii p-H
['ponnenckoit o6mactu. CKOpoCTh BeTpa MecTaMu jocturaia 32 m/c.

Buxppr — armochepHoe obpa3oBaHHe C BpamlaTeIbHBIM JIBUKEHUEM
BO3/yXa BOKPYT BEPTUKAIBHOM WJIA HAKIIOHHOW OCH.

IIpoaokuTeNbHBIN 10K1b (JIMBEHb) — aTMOC(EPHBIE OCAIKH, BBI-
najarolue HENPEepPbIBHO WM MOYTH HENPEPHIBHO B TEUEHUE HECKOJIBKUX
CYTOK, MOT'YILIME BbI3BaTh MaBOJIKH, 3aTOIUICHUE U MTOATOIJICHUE.

CuibHBIA CHeromajx — IpOJOJDKUTEILHOE MHTEHCUBHOE BbINAJICHUE
cHera u3 00JIaKoOB, MPUBOASAIIECE K 3HAUYUTEIBHOMY YXYIILIEHUIO BUTUMOCTH
Y 3aTPYJIHEHUIO IBMXKEHHS TPAHCIIOPTA.

CunbHasi MeTesIb — MIEPEHOC CHEra HaJl OBEPXHOCTHIO 3€MJIU CHJIb-
HbIM BETPOM, NMPUBOJAIIMNA K YXYAIIEHUIO BHUIMMOCTH U 3aHOCY TpaHC-
MOPTHBIX MarucTpaseu.

I'paa — atmocdepHbie 0caiKky, BIMAIAIONINE B TEIJIOE BpEeMsl ro/ia, B
BHU/JIE YACTHYEK TUIOTHOTO JIbJa OT 5 MM /10 15 cM, 0OBIYHO BMECTE C JIMBHE-
BBIM JIOXKJEM IPHU IPO3E.

3aMo0po30K — MOHMKEHUE TEMIIEpaTypbl BO3ayxa U (MJIM) MOBEPXHO-
CTH TIIOYBBI IO HYJS U HWKE IIPU MOJIOKUTEIBHON CPENHEN CYTOYHOM TEM-
neparype Bo3ayXxa.

3acyxa — KOMIUIEKC METEOpPOJIOTUYECKUX (DAKTOPOB B BUJE MPOJIOJ-
AKUTEJIBHOTO OTCYTCTBUS OCAJKOB B COUYETAHUHU C BBICOKOM TeMIlepaTypoi
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Y TTIOHM)KCHUEM BJIQYKHOCTH BO3yXa, MPUBOMASAIICH K YTHETCHUIO WA THOe-
JIA pAaCTECHUHU.

I'po3a — atmocdepHoe sBIeHUE, CBA3aHHOE C PA3BUTHUEM MOIIHBIX KY-
YeBO-J0KACBBIX 00JIAKOB, COMPOBOXK/IAIOIIEECS] MHOTOKPATHBIMU JIEKTPH-
YECKMMHU pa3psaMu Mexay oOjakaMu M 36MHOM MOBEPXHOCTHIO, 3BYKO-
BBIMU SIBJICHUSIMU, CUJIBHBIMH OCaJIKaMH, B T. 4. TPAJIOM.

2.2.4. Ilpupoanbie NOKAPbI — 10XHCAP JTAHOWADMHBIIL, MOPGAHOL, IeCHOU.

Janowagpmuutit noyxcap — noxap, 0XBaTbIBAIOIIUKN PA3TUUYHBIE KOM-
MIOHEHTHI reorpaduueckoro Janamadra.

Topghsanoit nosxcap — Bo3ropanue TOphSHOro 0O0JIOTA, OCYIICHHOTO
WM €CTECTBEHHOTO, MPH MEPErpeBe ero NOBEPXHOCTH JIy4yaMHu COJHIA WU
B pe3yJibTaTe HEOPEIKHOTO OOpAaIIeHUS JTI0JIeH C OTHEM.

Jlecnoit noscap — noxap, pacrpoCTPaAHIIOIIUNCS T10 JIECHOM TUIOIIAIH.

B Pb yainie ObiBaroT jiecHbIE, TOPPSIHBIE U PEXKE MOJIEBBIE (FOPST XJie0a)
NIOXaphbl, KOTOPbIE BO3HUKAIOT KaK MO BHUHE 4enoBeka (rmo cratuctuke 80%),
TaK U B pe3yJibraTe camoBo3ropanus ot CoiHua uwin ot yaapa moiaHuid (20%).

B 3aBucuMoOCTH OT XapaKkTepa BO3rOpaHus U COCTaBa Jieca JIECHbIE TO-
Kapbl NOPA3JEIAIOTCS HA HU308ble, BEPX08ble U NOUBCHHbIE.

[To ckopocTH pacnpoCcTpaHEeHHsI MOXKAPhI MOAPA3AEISAIOTCS Ha crlaobbie,
cpeonue U cunbhvie. CKOPOCTh PACHpPOCTPAHEHHs C1adOro HU30BOIO IO-
Kapa He mpeBblaer 1 m/MuH, cpeaHero — ot 1 10 3 M/MUH, CHIIBHOTO —
CBBIIIIE 3 M/MUH.

JlecHble 1 TOp(siHBIE MOXKApbl HAHOCST OIPOMHBINA MaTepUAIbHBIA U
IKOJIOTHYECKUH yiep6. B pesynbrare Takux MokapoB pa3pyliaroTcs Iie-
JIbI€ SKOJIOTUYECKHUE CUCTEMBI.

2.3. Xapakrepuctuka YC TexHOreHHOro xapakrepa

HNctounnkom texHorenHot YC SBISETCS OMACHOE TEXHOTEHHOE IMPO-
UCIIECTBUE, B PE3YJIbTATE KOTOPOTrO HAa OOBEKTE, ONPEACIICHHON TEPPUTO-
pHUU WIKM aKBaTOpUU rpou3onuia TexnoreHHas YC.

PaccMOTpUM OCHOBHBIE TOHSTHS, OINPEACIICHUS B COOTBETCTBHM C
I'OCT 22.0.05-97 «TexHoreHHble 4Ype3BbIYAlHbIE CUTyalUN» (BBEIEH B
JIENUCTBUE B KaueCTBE TOCyAapCTBEHHOrO0 cTanaapra Pecnybnuku benapyce
¢ 01.07.1999 r.).

Texnorennass YC — cocTosiHMe, TPU KOTOPOM B PE3yJIbTaTe€ BO3HUK-
HOBEHUSI UCTOYHMKA TexHoreHHoil YC Ha oObekTe, onmpeneseHHOl Teppu-
TOpPUM WJIM aKBaTOPUU HAPYIIAIOTCS HOPMAJIbHBIEC YCJIOBHS KU3HHU U JIes-
TEIbHOCTH JIIOAEH, BOBHUKAET Yrpo3a UX JKU3HU U 3J0POBBIO, HAHOCUTCS
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yiiep0 UMYIIECTBY HACEJICHHS, HApOJAHOMY XO3SIMCTBY M OKpY Karolleu
IIPUPOJIHOM Cpene.

ABapusi — OnacHOE TEXHOTEHHOE MPOUCIIIECTBHE, CO3/IAI0IIee HA 00b-
€KTE, ONPEACICHHOW TEPPUTOPHUMN WJIM aKBATOPHUHU YTPO3Yy >KU3HU U 370pO-
BBIO JIIOJICH U TIPUBOJSINEE K Pa3pyIICHUIO 3[IaHUN, COOPYKEHHH, 000py-
JIOBAHUSA M TPAHCIOPTHBIX CPEJICTB, HAPYUICHHUIO MPOU3BOJICTBEHHOTO H
TPAHCIIOPTHOTO TPOIlecca, a TaKKe K HAHECEHHUIO yiepda OKpyKaromiei
IIPUPOIHOM Cpele.

KaracTtpoda — kpynHas aBapus, Kak NHPaBWIO, C YEIOBEUYECCKUMU
YKEPTBaMH.

TexHOreHHasi OMACHOCTH — COCTOSIHUE, BHYTPEHHE MPUCYILIEE TEXHU-
YECKOM CUCTeME, MPOMBIIIUICHHOMY WIH TPAHCIIOPTHOMY OOBEKTY, peaju-
3yeMO€ B BHUJIC MOPAXKAIOIIMX BO3JEUCTBUI MCTOYHMKA TexHOreHHou YC
Ha YeJIOBEeKa U OKPYKAIOUIYIO Cpely MPU €ro BOSHUKHOBEHUU JTMOO B BUJIE
IPSIMOTO MJIM KOCBEHHOTO yiep0a JJis 4elloBeKa U OKPY>Karollel Cpelibl B
MPOIIECCe HOPMATBHOM IKCILTyaTallUUl 3TUX OOBEKTOB.

I[IpomblilsieHHAass aBapus — aBapusl HA MPOMBIIUIEHHOM OOBEKTE, B
TEXHUYECKON CUCTEME WJIM HA IPOMBIIUIEHHONW YCTAHOBKE.

IIpombinienHas karactpoga — KpynHas NPOMBILUIEHHAs aBapus,
MOBJIEKIAs 32 COOO0M YEIOBEUYECKHUE KEPTBHI, YIIEPO 310POBBIO JIOJICH JIH-
00 paspylieHuss U YHUUYTOKEHHE OOBEKTOB, MAaTEpUAIbHBIX IEHHOCTEH B
3HAUUTEIBHBIX pa3Mepax, a TakKe MPUBEAIIAst K Cepbe3HOMY yIIepOy OKpy-
JKAIOLLEW TPUPOTHOU CPEIBI.

B nopsiake yowiBanus B Pb texnorennsie UC pacnpenensroTcsi cie-
OyIOIMM 00pa3oM: aBapud Ha MPOMBIIUICHHBIX O0BEKTaX, JOPOKHO-
TPAHCIIOPTHBIE MPOUCLIECTBUSA, aBAPUU B 3JAHUSIX JKWIOTO U COLMAIBHO-
OBITOBOT'O HA3HAYCHMS, XUMUYECKHUE aBAPUU U T. 1.

Paccmotpum ocHoBHBIE UC TEXHOTMEHHOTO XapakTepa.

2.3.1. TpauncnoptHbie aBapuu (karactpodnl). K HUM oTHOCSTCA
aBapuu (kaTacTpodbl) MacCaXUPCKUX U TOBAPHBIX MOE3/I0B, HIEKTPOIIOE3-
JIOB, MOE3JI0B METPOMOJIMTEHA; MACCAKUPCKUX U T'PY30BBIX CYJOB, B TOM
ymucie He()TeHATUBHBIX; aBapUM Ha aBTOMOOWIIBHOM M JPYTHX BUJaX 00-
HIECTBEHHOI0 TPAHCHOPTA, HA MOCTAX, B TYHHEJAX Ha KEJIEC3HOAOPOKHBIX
nepees3ax; aBapuu Ha MarucTpajibHBIX, Ia30-, He(Te-, MPOIYKTOIPOBOIAX;
aBUAIIMOHHBIE KATaCTPOQBI.

TpancnopTHasi apapusi — 5TO aBapus Ha TPAHCIOPTE, MOBJEKIIAS 3a
co00if rubens JNroJeH, TPUUMHEHHUE MOCTPAJABIIUM TSHKEJIBIX TEJIECHBIX
MOBPEXKICHUN, YHUUTOKEHNE U TOBPEKIECHNE TPAHCIOPTHBIX COOPYKEHUM
U CPEACTB WU ylIepO OKpYyKarolllel MpupoaHoil cpee.
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OmnacHblii rpy3 — ONACHOE BEIIECTBO, MAaTEPUAIL, U3IEIIUE U OTXOABI ITPO-
U3BOJICTBA, KOTOPBIE BCIEJCTBUE MX CHIENUPUUECKHX CBOMCTB MPHU TPAHCIIOP-
TUPOBAHUM WJIM MIEPETPY3KE MOTYT CO3/1aTh YIPO3Y KU3HU U 3I0POBBIO JIFOJIEH,
BBI3BATh 3arpsSI3HEHUE OKPY’KAKOLIEH NPUPOIHOM CpEAbl, MOBPEXKICHUE U
YHUUYTOXEHHUE TPAHCIIOPTHBIX COOPYKEHUM, CPEACTB U MHOTO UMYIIIECTBA.

Jopo:xno-tpancnoptaoe npoucmecrsue (ATII) — 3To TpaHcnopt-
Has aBapus, BO3HUKILAS C YYaCTHEM TPAHCIIOPTHOTO CPEACTBA U IMOBJIEK-
mrasi 3a co0oii Tulens MoIel U (MIM) MPUIMHEHHE UM TSHKEIIBIX TEIECHBIX
NOBPEXKJICHNN, MOBPEXKICHHUSI TPAaHCIIOPTHBIX CPEICTB, JOPOr, COOpYyXkKe-
HUH, TPY30B WIK HHOW MaTepHAIbHBIN ymiepo.

B Pecnybnuke benapych exerogno npoucxoaut 7000-8000 JITTI, B
KOTOPBIX morubaet 1,5-2 ThIC. 4EIOBEK, TPAaBMbI U PAHEHUS MOJIyYalOT He-
CKOJIBKO ThICSY Y€J., MHOTUE CTAHOBSITCA UHBAJIUIAMU.

Kesne3Honopo:xxnasi apapusi — aBapys Ha >KEJIE3HOM J0pOTre, MOBJIEK-
miasi 3a coO0W MOBPEKIECHUE OJJHON MM HECKOJBKUX €AMHUI] MOABUAKHOTO
COCTaBa MEJIE3HBIX JOPOT JI0 CTENEHU KaMUTaJIbHOTO PeMOHTa U (UJIK) TH-
0esib OJIHOTO WJIM HECKOJIbKUX Ye€JOBEK, MPUUYMHEHUE MOCTPAJIaBIIUM Te-
JIECHBIX TOBPEXKJIECHUN PA3IUYHON TSKECTH JIMOO TOIHBIA MEpPEPHIB JBU-
YKEHHUSI Ha aBaApUKWHOM YYacCTKE, MPEBBIIIAIOIIUNA HOPMATUBHOE BPEMSI.

OO01mast IpOTSHKEHHOCTH Kee3HbIX aopor B Pecrybnuke benapych co-
ctaBisieT Ooniee 5,6 Thic. KM. VX cpemHsisi rpy30HArpy>KEHHOCTh B HalIe
crtpane camasi Bbicokass B CHI'. Ona B 5 pa3 Bhiie, yeM B CIIIA, u B 8—
15 pa3 BeIllIe IO CPAaBHEHHUIO C APYTUMHU Pa3BUTHIMHU cTpaHaMu. B pecmy0-
JIMKE B MECSI IO KeJIe3HOM aopore nepeo3urcs npumepHo 400—-1500 Ba-
TOHOB C SIZIOBUTBIMH U B3PBIBONIOKapOOMACHBIMU BEIIECTBAMU, UX T'OJ0BOM
rpy30000poT cocTaBisieT 80 MIIH. TKM.

ABHALMOHHAs KaTacTpo(a — OMAacHOE NPOUCIIECTBME HA BO3IyLI-
HOM CYyJHE, B IOJIET€ WJIM B MPOIECCE 3BaKyalluH, NMpUBEALIEE K rHuOenu
WIM Mponaxe 0e3 BeCTU JIoAeH, NMPUUYMHEHUIO MOCTPAJABIINM TEIECHBIX
MOBPEXKIECHUIN, pa3pyLUICHUIO WM MOBPEXKICHUIO Cy/IHA U NEPEBO3UMBIX Ha
HEM MATEepHUAIbHBIX LIECHHOCTEM.

B Pecny6nuke benapychk nmeercs 7 adponopToB CO CTaTyCOM MEXKIY-
HapoaHbIX. Cilyyad MOJHOTO WJIM YaCTUYHOTO pa3pyLUIECHUs] BO3AYILIHOIO
CyJlHa, UMEIOIIEr0 Ha OOPTYy MacCaXUPOB, MPUHSATO HA3BIBATH ABUAYUOH-
Hoimu npoucuwecmeusmu. OHU MOTYT MPOU30UTU KaK B BO3JIyX€, TaK U Ha
3emiie. ABHANPOUCIIECTBHS JACTAT HA KaTacTpOdbl, aBapUU U TTOJIOMKH.

ABapusi Ha TPpyOONmpoBoOJe — 3TO aBapus Ha Tpacce TpyOompoBoja,
CBSI3aHHAsl C BHIOPOCOM WJIM BBUIMBOM IOJI 1aBJIC€HUEM OIMACHBIX XHUMHUYE-
CKUX WJIM T0KapOB3PHIBOOMACHBIX BEILIECTB, MPUBOJIAIIAS K BOZHHUKHOBE-
HUto TexHorenno YC.
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OO6miast MPOTSKEHHOCTh MAarucTpajibHbIX HE(TENPOBOJIOB U MPOIYK-
TOIIPOBOJIOB HA TEPPUTOPUU peciyOauku coctaBisger moutu 6000 kM, ra-
30mpoBoaA0B — 5000 km.

2.3.2. IToxkapsl U B3pbIBbI. [l02kapbl ¥ B3pBIBBI POUCXOAAT HA IIO-
YKapPOB3PHIBOOIMACHBIX 00BEKTAX U B )KUJIBIX MacCHMBaX: B 3[JaHUSIX, HA KOM-
MYHUKAIUAX U TEXHOJIOTHYECKOM O00pPY0OBAaHUM MPOMBIIIIEHHBIX 00BEK-
TOB, Ha TPAHCIIOPTE, B IIAXTaX U MOA3EMHBIX BhIpaOOTKAX, B 3/IaHUSIX U CO-
OpYKEHHSIX 00IIECTBEHHOTO Ha3HAYCHMUSI.

K noxxapoomnacHsIM 00bEKTaM Ha TEPPUTOPUU PECITYOITMKHA OTHOCATCA
24 npennpusTHs 1Mo 100bUe U iepepadoTke Topda; 24 npeanpusTus aepe-
BOOOpabaTpIBaroleld MPOMBIIIIEHHOCTH; 46 JIHbHO3aBOJOB U 23 Apyrux
00bekTOB. Bo3MokHas TJI01ab 30HBI MMOPAKEHUS B CPEAHEM MOXKET J10-
XOUTh 10 10 kM2

Ha tepputopuu pecnyonuku pacrnonoxeHo 50 B3pbIBOOMACHBIX 00b-
eKkToB MuHucTepcTBa 000OpPOHBI. 30HA pa3yieTa OCKOJIKOB MOXET COCTaB-
75Tk 10 1,5 KM, MOJIeT peakTUBHBIX CHapsA0B — OT 3 10 20 kM.

Kpome Toro, k B3pbIBONIOKAPOOIIACHBIM 00BEKTaM OTHOCSTCS 18 razo-
OaJIJIOHHBIX 3aMPABOYHBIX CTAHIIMM, 5 IPEINPUATUN TETUIOBON YHEPTETUKH,
47 3epHOXpaHUIIHUIL.

K oOwekram, comepxkaimm B3pHIBOIIOKAPOOTIACHBIE BEIIECTBA, OTHO-
carca IO «Jlakokpacka», r. Jluma; 3aBoJ MOPOIIKOBON METAILTypruu
r. MononeuHo; nentpanbHas 6a3a ['occnaba r. BureOcka; 53 nedrebasbl.
[Tpu YC mromaam onacHbIX 30H MOI'YT COCTABHTH 110 2,5 KM?.

2.3.3. ABapuu ¢ BbiOpocoMm (yrpo3oi Beiopoca) CIASAB. Takue aBa-
pUU TIPOUCXOJAT MPU O0OpPA30BaHUU U PACHPOCTPAHEHUH CHIILHOJIECUCTBY-
romux sia0BUThIX Betects (C/IB) Bo BpeMst mpou3BoICTBA, MPU UX HEpe-
paboTKe UK XpaHEHUU (3aXOPOHEHUN ).

Kpynueimu norpedurenamu CHAB sBAAIOTCS NpOMBIIUIEHHBIE XO-
JOAWIBHUKHU, BOJIOOYUCTHBIE COOPYKEHUSI, KOTOPbIEC, KaK MPaBUIIO, HAXO-
JATCS B KPYIHBIX ropojax. Bcero Ha TeppuTOpuu pecnyOJIMKH UMEETCs
544 xuMHYeCKH OMacHBIX 00BeKTa ¢ 0ommM 3anacom C/IB okono 40 ThIC. T,
B T. 4. aMMHUaKka — 26 ThIC. T, aKpWJIOHUTPHUJA — 5 ThIC. T, allETOHIIMAHTH]I-
puna — 1,5 Teic. T, x510pa — 300 T 1 1p.

CreneHb XMMUYECKOW OMACHOCTH XO3SMCTBEHHBIX OOBEKTOB OMpEjie-
JSI€TCS KOJMYECTBOM HACENICHHsI, KOTOPOE IPU aBapHsAX IOINANaeT B 30HY
Bo3eiicTBus CJ/IAB:

I cmenens — B 30HY TIonagaeT 75 ThIC. Yell. — HA TEPPUTOPHUHU peciyO-
auku 3 oobekta: I1O «MunckBogokaHam», Hosomosonkoe IIO «Ilomu-
mup», I[1O «Azot» r. ['posiHO;
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Il cmenens — B 30Hy nonagaet ot 40 10 75 ThIC. Y€, — TAKUX O0OBEK-
ToB B Pb 11, B T. u. obnactu: Burebckas — 2, 'omenbsckas — 1, I'poaHen-
cKas — 2; a Takke . MuHCK — 6;

11l cmenens — B 30Hy nionagaet 10 40 ThiC. yen. — 228 00BEKTOB, B T. Y.
obnactu: bpecrckas — 22, Burebdckas — 30, ['omenbckast — 43, ['ponHeH-
ckasa — 37, Munckas — 47, Morusnesckas — 26; a Takke r. MUHCK — 23;

1V cmenens — 30Ha HE BBIXOAUT 3a Mpeaeibl o0bekTa — Bcero 103 00b-
€KTa, B T. 4. 110 obnactsam bpecrckas — 1, Burebckas — 5, 'omensckas — 10,
I'ponnenckas — 34, Munckas — 4, MoruieBckast — 38; a Taxoke r. Munck — 11.

Hawnbonee omacHple B XUMHYECKOM OTHOIIEHUHM TOPOJAA PECITyOJIMKHU:
r. I'ponno, r. HoBomnosnouk, r. BonkoBbICK.

[Tpn YC Ha XMMUYECKH OMACHBIX OOBEKTaX B 30HAX 3apa’KCHUS MOXKET
OKa3aTbCs A0 S MJIH. Yell., U3 HUX 4,5 MIIH. Yell. — TOPOACKOE HACEJICHHUE.

Hauboinee cnoxxHas xumMudeckass 00CTaHOBKA MOYKET CIIOKHUThCS:

— B I. I'pogno u I'pogHeHckoMm paiione npu aBapuu Ha I[10 «A3zoT», roe
conepkutcs okosio 20 ThIC. T aMMHaKa, 4YTO COCTABUT IO I1yOuHE 3apa-
JKeHus 10 24 KM, IIomaab 30HbI 3apaxenus ao 900 KM?, CTOHKOCTB
CIAB no 80 u;

— B I. HoBononoinke, rae cocpegoroueHo 11 000 T paznuunbix CIAB,
rIyOMHa 30HBI 3apaxeHus 10 20 KM, IJIOMAab 30HBI 3apa’KCHUS 10
1000 xm?, croiikocts 40—50 u.

2.3.4. ABapuu ¢ BbIOpocoM (Yyrpo3oii BbIOpoca) paauoOaAKTHBHBIX
BellleCTB — ¢ HCTOYHUKAMHU MOHHM3UPYIOMIET0 OOJyYCeHUS, PaAHOAKTUBHBI-
MU OTXOJlaMH, Ha TPAHCHOPTE C BBIOPOCOM paTMOAKTUBHBIX BEIECTB,
SIICpHbIC WJIM PAJMOJIOTHMYECKHE aBapuu 3a IMpeJeiaMu TrocyAapCTBa,
YIPOXKAIOIIKE 3arpsI3HEHUEM TEPPUTOPUH TOCYAapCTBa.

2.3.5. BHe3anHoe pa3pyllieHUe 3aHUI U COOPYKEHMH — pa3pylie-
HUE 3[JaHUN U COOPY>KEHHUI MPOU3BOJCTBEHHOI'O U OOIIECTBEHHOIO Ha3Ha-
YEHUS, DJIEMEHTOB TPAHCTIOPTHBIX KOMMYHHKAIIUM.

2.3.6. ABapuu Ha cuCTeMAaXx ;KH3HeoOecleYeHUus1 — aBapyuM Ha KaHa-
JU3AIMOHHBIX CHUCTEMaX C MacCOBBIM BBIOPOCOM 3arpsi3HSIIONIMX BEIIECTB,
Ha TEIJIOBBIX CETAX (CHCTEMax), CUCTEMax IEHTPAIM30BaHHOTO BOJAOCHA0-
JKEHMS1, HA KOMMYHaJIbHBIX Ta30MPOBO/IaX.

2.3.7. ABapuM Ha OYMCTHBIX COOPY:KEHHMSAX — Ha OYHCTHBIX COOpY-
YKEHUSIX CTOYHBIX BOJ, MPOMBINIJICHHBIX Ia30B ¢ MaCCOBBIM BBEIOPOCOM 3a-
TPSI3HSIONINX BEIIECTB.

2.3.8. I'uaponmHaMuyecKkne aBapuu — NPOPBIBBI IUIOTHH, JamM0, IUTIO-
30B, TIEPEMBIYEK ¢ 0Opa30BaHMEM BOJIH MPOPHIBA U KaTACTPOPUICCKUX 3a-
TOIUICHUI WJIM MPOPBIBHOTO MaBOJIKA, aBAPUIHBIA COPOC BOJBI M3 BOJO-
xpanunuil I'9C B CBA3M € yrpo30i MPOPbIBA THIPOIUIOTHH.
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B pecnybnuke umeercs 18 BOIOXpaHMIMI €MKOCTbIO OT 2 [0
260 min. M° Bogsl. Hanbonee kpynnbie — Bunelickoe u 3aciaBckoe.

EmkocTs Buieiickoro BomoxpaHwiuima coctasiaseT 260 MiH. M,
IUIOIIA/(b BO3MOKHOTO MOATOIUICHUS 188 KM?, Ha DTOM TEPPUTOPUH PACIIO-
JI0KEHO 28 HACEJICHHBIX MYHKTOB C HACEJIICHUEM MPUMEPHO 6,5 ThIC. Yell.

3acnaBckoe BojioxpaHuiuile — 108 MiH. M>, TUIOIIAJb 3aTOIUICHUS —
39 kM?, BO3MOXHO IOATOIUIEHHE 5 HACENEHHBIX ITyHKTOB, B T. Y. YacTH
r. MuHCKa.

2.4. Xapaktepuctmka 4YC akonorm4yeckoro xapakrepa

Hcrounnkamu sxonorndecknx YC mMoryT OBITH Kak IPUPOAHBIC, TaK U
AHTPOTIOTEHHbIE MPOIECCHI, IBIICHUSI U COOBITHS.

IKoJ0rHYecKoe OeCTBUE — YPE3BbIUAMHOE COOBITHE, BEI3BAHHOE H3-
MEHEHHEM TOJi JACHCTBUEM aHTPOIMOTCHHBIX ()aKTOPOB COCTOSHUS CYIIIH,
aTMocdepbl 1 OMocdepsl U 3aKITI0YAIOIEeCcs B MPOSBIEHUN PE3KOr0 OTPH-
LATEJIbHOIO BIMSHUSA 3TUX U3MEHEHUN Ha 3JI0POBBE JIOJECH, UX TYXOBHYIO
chepy, cpeay oOMTaHUs, SKOHOMHUKY WU T€HO(POHI.

[To mpoucxoxaenuto sxkonorunueckue YC nensres:

— Ha YC, BbI3BaHHBIEC €CTECTBEHHBIMU N3MEHEHUSIMU B IPUPOIAHOM CpeaE;

—YC, BbI3BaHHBIE AHTPONIOTEHHBIMH SKOJIOTHUYECKUMHU 3arpsi3HEHUSIMU
IPUPOJIHON Cpesibl U MOTPEOICHUEM PECYPCOB U JIp.

Ecmecmeennvie Iponeccbl 1 aHOMAJIMKA B MIPUPOJHOU Cpene BO3IECH-
CTBYIOT Ha Bechb Oumosiormueckuii mup. Ito BozuerictBue Kocmoca (cod-
HEYHas pajualys, rPaBUTALMOHHBIC MOJIS, TaJaKTUYECKOe U3IyYeHue, Mo-
JI€Thl KOMET, aCTEPOUJIOB U T. 1.), JIyHBI (TpaBUTALlMOHHOE TOJIE, OTPAKEH-
HBII CBET), reoU3UYECKOr cpelibl (MarHUTHOE MOJie 3eMIIM, DJIEKTpHUYe-
CKHE TOJis, pagualus 1 T. J.) Ha 4yeloBeKka u Ouonorudeckuii mup. Kpome
TOTO, Ha YEJIOBEKa M OWMOJIOTMYECKUH MUP BO3JCUCTBYIOT Ie0JIorHuecKas
cpena: XMMUYECKHE COeTMHEHUS HEKUBOTO MIPOUCXOXKIEHUS (BOAa, KAMHHU,
METAJUIbl, U APYTrU€ XUMUYECKHE COCMHEHHS) U XUMUYECKUE COCTMHEHUS
POJYKTOB >KH3HEJEATEILHOCTH KUBOTO BellecTBa (TiauHa, Topd, HEQTH,
yIoJlb, CJIaHIbI, TYMYC, MpaMop).

YC, BbI3BAHHBIE AHMPONOEHHLIMU SKOJIOTHUYECKUMH 3arpsi3HEHUSIMU
IIPUPOJHOM CpEJlbl, B OCHOBHOM CBSI3aHbI C XO3MCTBEHHOM U COLMAIBHOMU
JEeSATENbHOCTBIO YEJIOBEKA, T. €. C PE3YyJbTaTOM BO3ICHCTBUS TEXHOT€HHON
Y COLIMAJIbHOM CPEbl HA OKPYKAIOIIYIO IPUPOIHYIO CpENy.

Ixonocuueckue YC, BbI3BaHHBIE HEKOTOPHIMH aBapUsIMU M KaTacTpo-
dbamMu Ha XO34MCTBEHHBIX O0OBEKTAX, OMACHBIMH SBJICHUSIMH U TIPOLIECCAMHU
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B HEXHUBOU MpUpoJie, OOJE3HSIMU KUBOTHBIX U PACTEHUM, MPEICTABIISIIOT
0Cc00YI0 OIIACHOCTH JJIs1 OMOJIOTMYECKOr0 MUPA.

2.4.1. YC, cBsizaHHbIE C U3MEHEHHEM COCTOSIHUA JIUTOChEPHI (IMOY-
BEI, HEJP, TaHamadTa).

« Karactpodudeckue mpocaaku, onoyi3HA, 0OBaIbl 36MHOM MOBEPXHO-
CTH U3-3a BBIPAOOTKHU HEJAP MpPHU J00BIUE MOJIE3HBIX UCKOMAEMBIX U JAPYTroOM
JEATETbHOCTH YEJIOBEKA.

« Hannuue Tsokenbix METaJIoB (B TOM YHCIIE PAIUOAKTUBHBIX) U IPYTUX
BPE/IHBIX BEILIECTB B MOYBE (TPYHTE) CBEPX MPEAETBHO JOMYCTUMBIX HOPM.

B pe3ynbraTe X034MCTBEHHOU NEATEIBHOCTH YEJIOBEKA MOYBA 3arpss-
HEHA MECTUIMAAMH, TSHKEIbIMM METaulaMH (CBHUHEI, MBIIIbSIK, KaIMUH,
PTYyTh U Jp.), KaHIIEPOT€HHBIMU BeleCTBaMU (OKCHJbI a30Ta, aTlOMUHUMH,
acbecT W Jpyrue MUHEpalIbHbIC BOJIOKHA), HUTpaTaMH, JUOKCUHAMU M UX
COCIMHEHUSMMU.

« IuTeHcuBHas Jnerpajanus IOYB, OINYCTHIHUBAaHUE Ha OOUIMPHBIX
TEPPUTOPHIX U3-32 IPO3HH, 3a007TaUMBAHUS U T. 1.

« Kpusucheie cutyanuuu, CBsi3aHHbIE C MCTOLIEHWEM HEBO300OHOBIIsE-
MBIX IPUPOJHBIX UCKOMAEMBbIX.

« Kputnueckue curyanuu, cCBs3aHHBIE C MEPENOJHEHUEM XPAHMWIIMILL
(cBaJIOK) MPOMBILIEHHBIX U OBITOBBIX OTXOAOB (MycOpa) U 3arpsi3HEHUEM
UMHU CPEJIbI.

B Pecny6nuke benapych exxeroiHo BbIOpachIBaeTCs Ha CBalKU Ooliee
40 MJIH. T OTXOJ0B, B TOM uncie 30 MJIH. OTXOJIOB OT IMPOU3BOJICTBA MUHE-
paNbHBIX YIOOpEHUM, 2 MITH. T IPEBECHBIX OTXOO0B, 48 THIC. T CTEKI0004,
0osee 2 MJIH. T OBITOBBIX OTXOJOB. JKOJOTMYECKHUE MOCIEACTBUS 3arpss-
HEHUW OTXOJaMU MPOSIBISIIOTCS HE TOJIBKO B CO3MaHUM JAUCKOMQOpTa s
HaceneHust, Ho 1 UC, onacHbIX 1Ji BCEroO KUBOTO.

JIutocdepa 3arpsi3HAETCS YEIIOBEKOM KaK HEMOCPEACTBEHHO, TaK U B
pe3yNbTaTe BBINAEHUS aTMOCHEPHBIX OCAIKOB.

2.4.2. YUC, cBsi3aHHbIE ¢ H3MEHEHHEM COCTOSIHMSI U CBOICTB aTMO-
chepsl (Bo3ayHIHOM cpeabl).

« Pe3kue n3MeHeHust nmorojibl WM KJIMMarTa B pe3yJibTaTe aHTPOIOIeH-
HOM JAESATEIbHOCTH YEIOBEKA.

o [IpeBbiienne npenenbHo ponyctumbix konuentpauui (II1K) Bpen-
HBIX MpUMeceit B aTMocdepe.

« TemnepaTypHble MHBEPCUH HaJ TOPOJIAMM.

o OCTpBIN «KHCIOPOJHBINA IOJ01» B TOPOAAX.

e 3HaYUTEIBHOE MPEBBIIIEHUE MPEAEIbHO JOMYCTUMOTO YPOBHS IPO-
W3BOJCTBEHHOT'O Y TOPOJICKOTO LIyMa.
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« O0OpazoBaHue OOIIMPHON 30HBI KUCJTOTHBIX OCAIKOB.

« Pa3pyenue 030HHOTO c1ost aTMOc(epsl.

« 3HAYUTELHOE U3MEHEHHE MPO3PAYHOCTU ATMOCHEPHI.

3arpsizHeHHEe aTMoc(epbl HEPABHOMEPHOE U OMPEACNISIETCS] HE TOJIBKO
MECTOHAXO0XJICHUEM UCTOUHUKOB 3arpsI3HEHUSI, HO U OCOOCHHOCTSIMU CTPOE-
Hust atMocdepnl. OCHOBHBIE 3arpsi3HEHUs (razoobpasznoe — 90% u aspo-
3onpHOE — 10%) cocpenoToueHsl B Tpornocdepe, T. €. Ha BrIcOTax 10 18 kM
Ha skBaTope U 10 10 kM Hax moitocaMu. YacTHUUHO 3arpsi3HEHUS paclpo-
CTPAHSIIOTCS U Ha cTpartochepy.

Kaxnpiii aBToM0OMIIb BhIOpachiBaeT Oojiee 40 BpeIHBIX BEIIECTB, U3
HuX 70% cocTaBisieT OKCHUJ yIIIepoa.

[Ipeanpusarus u Tpancnopt Pecnybnuku benapych exeroaHo BeiOpa-
chIBalOT B atMocdepy okojio 1 miH. 240 ThIC. T OKCcHAa yriepoaa, Oojee
170 thICc. T OKCHAOB azora, 6osiee 300 ThIC. T YIJIEBOAOPOAOB U JIETYUHUX
OPraHUYECKUX COCIUHECHUM.

2.4.3. UC, cBsi3aHHbIe C HM3MEHEHHMEM COCTOsIHMSI Tuapocdepbl
(BOHOM cpenbl).

« Pe3kasi HexBaTKa MUTHEBOM BOJbI BCJIEACTBUE HMCTOILECHHS BOJ WU
WX 3arpsi3HEHUS.

« UcTomenne BOJHBIX PECYpCOB, HEOOXOIUMBIX JJIS OpTaHU3AINH XO-
3STICTBEHHO-OBITOBOTO BOJOCHAOXKEHUSI M 00€CTI€UeHUS TEXHOJIOTUYECKUX
IPOLIECCOB.

« Hapymienue Xo03s1ICTBEHHOM AESTEILHOCTH U SKOJIOTMYECKOrO pPaB-
HOBECHSI BCIIEJCTBUE KPUTUUECKOTO 3arpSA3HEHUSI 30H BHYTPEHHUX MOpEU U
MHUPOBOI'0 OKEaHa.

HawnbGonee pacmpocTpaHEHHBIMHU 3arpS3HUTEIISIMA SIBIISIIOTCS: HEPTh U
HePTENPOAYKTHI, (DEHOJIBI, HUTPATHI, (HOpPMaIbACTHI, COeTUHEHUS (PTOpa,
aMMHAK, MapraHell, COJIM CEpHOU KUCIIOTBHI.

Ha nekotopsix ydacTkax pek benapycu npeneibHO JOMYCTUMbIE KOH-
uentpauuu (IT1K) 3arps3aurteneid npeBblmatoT HOpMBI B 3—14 pas, a ko-
JIMYECTBO HUTPATOB B KOJIOJIIIAX MPEBbIIIAET HOpMY B 3—4 pasa.

2.4.4. YC, cBsi3aHHbBIE C H3MEHEHUEM COCTOSIHMS Onocgepsl.

« NcuesHoBeHHE OT/ENIBbHBIX BUOB >KUBOTHBIX M PACTEHUU B pe3yJib-
TaTe U3MEHEHUS YCIOBUH Cpeibl OOUTAHUS.

« MaccoBasi Tu6eib JKUBOTHBIX.

« ['nbenb pacTUTENHLHOCTH HA OOIIUPHON TEPPUTOPUH.

« Pe3xoe u3mMeHeHue crnocoOHOCTH Ouocdepbl K BOCHPOU3BOJICTBY
BO300HOBJISIEMBIX PECYPCOB.
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2.5. Xapakrepuctuka 6uonoro-coymanbHbix HC

Upes3BblyaliHble CUTYallUH, BBI3BAHHBIE 3arpsi3HEHUEM OKPYKAIOIIEH
cpeapl OMOJIOTHYECKHUMH CPECTBAMHU, BOSHHMKAIOT MPHU aBapusAX Ha Mpe-
OPUATUSAX, MPOU3BOJSAIINX, XPAHAIIUX WA MCIOJIb3YIOMUX OHOJIOoTHYe-
CKHE CPEJCTBA, a TAKXKE MPU MPUMEHEHUN OMOJIOTUYECKOTO OPYKUS.

HUcmounukom 6uonozo-coyuanvroi YC sBasiercss oco00 omnacHasi WM
[IMPOKO pacHpocTpaHeHHass MH(pEKIHOHHas OOJe3Hb JIIO/IEH, CEIbCKOXO-
35IMCTBEHHBIX )XKMBOTHBIX U PACTEHUMU, B PE3YJIbTATE KOTOPOW Ha Ompele-
JICHHOM TEPPUTOPUM MPOMU30ILIAa WIM MOXKET BO3HUKHYTh OHOJIOr0-co-
muansHasg YC.

Buogoro-counanbuas YC — cocrosHue, TP KOTOPOM B pPE3yJIbTaTe
BO3HUKHOBEHHUS HCTOYHUKA Ouosoro-conuanbHo YC Ha ompenesieHHOM
TEPPUTOPUM HAPYLIAKOTCS HOPMAJIBHBIE YCIIOBUS JKU3HU U JI€ATEIBHOCTH
JIOJIEH, CYIIECTBOBAHUS CEJIbCKOXO3AMCTBEHHBIX KUBOTHBIX M IPOU3pAC-
TaHUE PACTEHUM, BO3HUKAET yIp03a KU3HU U 3J0POBBIO JIIOJEH, IUPOKOTO
pacnpocTpaHeHUs] HH(PEKIIMOHHBIX 00JI€3HEH, IOTEPh CEIbCKOXO035UCTBEH-
HBIX JKUBOTHBIX U PACTEHHUI.

2.5.1. Knaccupukanus 001e3HeTBOPHBIX MHUKPO00OB. MUKpoObI —
MeJIbYalIlne KUBbIE CYIIECTBA pa3iMyHbIX (opM U pa3zmepoB. MukpoOHas
KJIeTKa coctouT u3 siapa (Monekyssl JIHK), o6omoukn muromazmel. MHOTHE
MUKpPOOBbI MMEIOT OpraHbl JBMKEHUA. Pa3MHOXKArOTCS MPOCTBHIM JIEJICHUEM
nornosiaM. bosie3HeTBOpHbIE MUKPOOBI BBIIEISIOT SOBUTHIE BEILIECTBA — TOK-
CHHBI, KOTOpBIE MTOPAXKAIOT OPraHU3M YEJI0OBEKA, )KUBOTHOT'O U PACTEHUSI.

[To Tummy npucnocoOIEeHHOCTH K MUTATENIbHON cpejie 00Ie3HETBOPHbBIE
MUKPOOBI JCJIAT HA YCI08HO-NAMO2EeHHblEe N NAMO2EeHHbLE.

Yci0BHO-NaTOreHHbIe (YCJI0BHO-00/1€3HeTBOPHbIE) MUKPOOBI B OObIU-
HBIX YCIJIOBUSIX BPEZA YEIOBEKY HE IPUHOCST, HO IPU ONPENETICHHBIX YCIOBHU-
X (HampuMep, NpU OXJIAKICHUH, TOJOJIAHWH, MEPEyTOMIICHUH, OOIyYeHUU
panualyen, HalTMuuK CTPecca) MOryT MPOSIBUTH ce0s (HanpuMep, aHTUHA).

IlaTorennnie (00Jie3HETBOPHBbIE) MUKPOOBI BBI3BIBAIOT MH(EKITHOH-
Hble 3a00JIeBaHUSl YE€JIOBEKa, >KMBOTHBIX M pacTeHuil. Bce maToreHHble
MUKPOOBI — MAPA3UTHI, T. €. )KUBYT U PA3MHOMKAIOTCS B JPYTUX OPraHU3Max
Y MOTYT BBI3bIBaTh OOJIE3HHU.

Bo30yaurens mHpeKuMOHHONH 00JIe3HM — MATOINEHHBIA MHUKpOOpra-
HU3M, Apa3UTUPYIOIINIA B OpraHu3Me 4eJIOBEeKa WUJIM KUBOTHOI'O M MOTEH-
IIMAJIbHO CITOCOOHBIN BBI3BIBATh HH(MEKIIMOHHOE 3a00JIeBaHUE.

B 3aBucumoctu oT (hOpM U pasMEPOB Pa3IUYAIOT: OaKmepuu, GUPYCol,
puKKemcuu, cpubKu, npocmeuiuiue, NPUOHbL.
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bakTtepum — OJHOKJIETOYHBIE OpPraHU3Mbl PACTUTENILHON MPUPOJIBI,
BeCbMa pa3HooOpa3Hbie 1o cBoer ¢opme. Ilpu OnaronpusATHBIX YCIOBUAX
NUTaHUsL, TEMIIEPATYPbl U BIAKHOCTH OHU OBICTPO Pa3MHOKAIOTCSI POCTHIM
nenenvemM, uukn geneHus — 20-30 munyt. Ux pasmepsl ot — 0,5 10 8—
10 mxM. OHUM BBI3BIBAIOT Takue 3a00JI€BaHUS, KaKk CHOMpCKas s3Ba, 4yMma,
car, TyJsipeMusi, CTOJIOHSK, TaHrpeHa u Ap. MHKyOamoHHbIN niepro 60Jb-
mHUHCTBA O0se3Heit — 1-6 cyTok, cmepTHOCTh coctaBisieT 80—100%. Paszno-
BUJHOCTBIO OAKTEPHIl SIBIISIIOTCS CHUpOXembl, KOTOPbIE HE UMEIOT 000JI0UKU
Y BBI3BIBAIOT TaKue 3a00JIeBaHUA, KaK CU(HIITUC, BO3BPATHBIN TU(.

Bupycbl — mMenpuaiinime MUKpOObI, BO MHOTO pa3 MEHbIIIE OaKTepHid,
umeronux pasmepsl ot 0,08 10 0,35 Mmkm. OHE CIOCOOHBI KUTH U PA3MHO-
KAaThCS TOJIBKO B JKMBBIX KJIETKAaX 3a CUET MCIOJIb30BAaHUS OMOCHUHTETHYE-
CKOr'O anmnapara KJIETKU XO35MHA, T. €. SIBJISAIOTCS BHYTPHUKJIETOYHBIMH Ia-
pasutamu. OHU HE UMEIOT KJIIETOYHOTO CTpOeHHus. Teno Bupyca COCTOUT U3
HYKJIEMHOBOM KHCIJIOTHI U OenkoBoi oOosiouku. Ilocne mpoHUKHOBEHMS B
KJIETKY BUPYC OCBOOOXKJAeTCs OT OOOJIOUKM M PA3MHOKAETCs, UCIOJIb3Ys
MaTepHuall KJIETKU U MOJaBsis ee QyHKIIHH.

YCTOMYMBOCTL BUPYCOB BO BHEIIHEW CpElI€ MPEBOCXOAUT YCTOWYM-
BOCTb OaKkTepHil.

K BupycHbiM 3a00€BaHUSM OTHOCAT TPHII, KOPb, IHIEHATUTHI,
HaTypanbpHyto ocmy, O0emenctBo, CIIU/I, amyp, pak u ap. Ecte mannbie o
TOM, YTO aTE€POCKIEPO3 U MH(DAPKT MUOKApJa TaKXKe SIBISIOTCS pe3yJibTa-
TOM JICHCTBHS BUPYCOB.

Puxkercum — rpymma MUKpOOPraHU3MOB (BHYTPHUKJIETOYHBIE MMapa3y-
ThI), 3aHUMAIOIIAs TPOMEKYTOUHOE MOJIOKEHUE MEXTy OaKTEepUsIMH U BH-
pycamu. Pasmepsl ux — ot 0,3 1o 0,5 Mxm. Pukkercun criop He o0pa3yior,
YCTOWYMBBI K BBICYUIMBAHUIO, 3aMOPAKMBAHUIO M KOJEOAHUSIM OTHOCHU-
TEIbHOM BIAXXHOCTU BO31yXa. /[0CTaTOYHO 4YyBCTBUTENbHBI K JIEHCTBHIO
BBICOKMX TEeMIEepaTtyp U AE3UMHPUUUPYIOIIUX CpelncTB. 3ab0jeBaHus, BbI-
3bIBAEMBIE PUKKETCHUSIMU, HA3BIBAKOTCSA PUKKEMCUO3AMU; CPEIA HUX TAKHE
BBICOKO OITACHBIE, KaK CHIMHOM TH(, MATHUCTAs JIUXOpajika u ap. B ecre-
CTBEHHBIX YCJIOBHUSIX PUKKETCHO3bl NIEPEAAIOTCS YEIOBEKY B OCHOBHOM Ye-
pe3 KPOBOCOCYIIMX YJICHUCTOHOTUX, B OPraHU3ME KOTOPBIX BO3OYAUTETU
00UTAIOT YacTO Kak 0e3BPEIHbIC Mapa3UTHI.

I'pnOKU — 01HO- MM MHOTOKJIETOYHBIE MUKPOOPTAHU3MbI PACTUTEIIb-
HOT'O MIPOUCXOXKIEHUS ¢ pazmepamu oT 3 10 50 Mkm u Oosee. I'pubku mo-
I'yT 00pa30BBIBaTh CHOPHI, 00a/1al0T BHICOKOW yCTOMYMBOCTBIO K 3aMOpa-
KUBAaHUIO, BHICYIIMBAHUIO, JEHCTBUIO COJHEYHBIX JIy4el U Je3MHPUUUPY-
IOLUX CPEACTB. 3a00J€BaHus, BbI3bIBAEMbIE TATOT€HHBIMU TPUOKAaMH, HO-
CSIT HAa3BaHUE MUKO308.
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IIpocreiimme — 0JHOKJIETOUYHbIE OPraHU3MbI >KMBOTHOI'O MPOMCXO0XK-
JeHus: aMeObl, JISIMOJIUY, TUTA3MOANKN MAJIIPUU U JIp. DTO NMapa3uThl Yeso-
BEKa, )KUBOTHBIX U PACTEHHII.

IIpuonsl (natonoruueckue Oeiaku) O601ee MPUMUTUBHBI, YEM BUPYCHI.
B HuX HeT ga)e HyKJIEMHOBBIX KUCJIOT. [[pHOHBI BBI3BIBAIOT «MEIJIEHHBIEY
uHpekmu. B yacTHOCTH, OHU pa3pyIIaloT HEMPOHBI TOJOBHOTO MO3ra, ye-
JIOBEK IIOCTENIEHHO TEPSET NMaMATh, €ro NOPAXaeT Mapaind, IPOsBISIETCS
CTapuecKuil Mapa3Mm, CHIIbHBIN MCuX03. [[puoHbI UMEIOT OOJBIION NHKYOAa-
IIUOHHBINA MEPUOJI, TOITOMY U MPOSBISIOTCS B Bo3pacTe Oosee 60 ner.

Oco00 onmacHast MH(eKIUsT — COCTOSHUE 3apAKEHHOCTH OpPraHu3Ma
JIOACH WM KUBOTHBIX, MIPOSBISIONIEECS B BUIe MHPEKINOHHON O0Ie3HH,
MPOTPECCUPYIOLIEN BO BPEMEHH U MPOCTPAHCTBE U BBI3BIBAIOIIEH TSAKEIIbIE
NOCJIEACTBUS JUIsl 3J0POBbS JIOJEH M CEbCKOXO3IMCTBEHHBIX KUBOTHBIX
JIN0O JIETaIbHBIE UCXO/IbI.

2.5.2. XapaKkTepuCTHKA 0000 ONACHBIX MHPEKIHMOHHBIX 00J1e3Hel
awaei. Exxeroqno B Mupe oT nHPEKIHMOHHBIX OoJie3Hel nmorubaet 13—
15 MIIH. 4enoBeK, MPEUMYIIECTBEHHO JIETCKOIO U CpEeAHETO Bo3pacTta. Pac-
IpPOCTpaHEHUE TaKUX O0JIe3HEN MPOUCXOAUT B POopMeE SIUIEMUMN.

dnuaeMusi — MaCCOBOE, IPOrPECCUPYIOLIEE BO BPEMEHU U MPOCTPaH-
CTBE B Ipeneax ONPEJeJICHHOTO PETHOHA pacipoCTpaHeHUuEe MHPEKLINOH-
HOW 0OJIE3HHU JIO/IEH, 3HAYUTENBHO MPEBBIIIAOIIEE OOBIYHO PETUCTPHUPYE-
MBI Ha JAHHON TEPPUTOPUU YPOBEHBb 3a00JE€BAEMOCTU. DNUAEMHUS 00bIY-
HO pacIpoCTpaHsAETCs B HACEIECHHBIX IIYHKTaX W Ha ONpPEACIICHHON Teppu-
TOpHH, T. €. B OYarax.

dnueMUYeCKUl 04ar — MECTO 3apakeHHsI M IpeObIBaHMs 3a00JIeB-
mMX HHPEKITMOHHON O0JIE3HBIO JIIOEH MO0 TePPUTOPHS, B MpeIenax Ko-
TOPOM B OINpPEAENICHHbIX IPAHMIIAX BPEMEHHU MPOUCXOJUT 3apaKeHHE JII0-
Jel ¥ CeNIbCKOXO03IMCTBEHHBIX KUBOTHBIX BO30YIUTENSIMU OOJIE3HM.

PaccmoTpum Hanbosee onacHble MHPEKIIMOHHBIE OOJIE3HH.

Cubupckas si3Ba — octpoe MH(DEKIMOHHOE 3a00JeBaHUE, KOTOPOE
nepenaeTcs nNpu KOHTAKTe ¢ OOJIbHBIMH KUBOTHBIMH, PACIbLIEHUEM B BO3-
JyXe, yepe3 3apakeHHbIe MPOAYKThl TUTAHUS, MPEIMETHI JOMAIIIHET0 00U-
xona. Mukyb6armonnslii nepuog — 1-7 nueir. Bo3Oynurens — criopoobpa-
3YIOIIUH MUKPOO, COXPaHSIOMINNA KU3HECITOCOOHOCTh BO BHEIIIHEH Cpejic B
TE€YEHUE HECKOJIBKUX JIET.

Cubupckas s3Ba B 3aBUCUMOCTU OT IIyTH IPOHUKHOBEHUSI BO30yaHUTE-
Js1 B OpPTraHU3M 4YEJIOBEKAa MOXET ObITh KOXKHOH, JIETOYHOM M KUIIEUHOU
(b opMBL.

Koowcnas ¢hopma cubupckoii si3Bbl 0€3 JIeUeHHS 3aKaHYMBACTCS CMEp-
ThI0 B 5—15% cnyuaeB 3a0onieBanuil. [lpu necounoti u kuweunot Gopme

30



TeMIieparypa Tejia Bbicokasi U 00J1e3Hb Ha 3—5-€ CYTKH 4acTO 3aKaHYMBaeT-
Csl CMEPTHIO.

[To ocTpouH(pEKIIMOHHBIM 3a00JICBAaHUSM CEIbX03KUBOTHBIX B peEc-
nyonuke HacuutThiBaeTcss 500 ouaroB BO3HUKHOBEHUS CHOMPCKOW SI3BBHI,
UMEIOTCSl MPUpPOJHbIe ouaru OemeHcTBa B CiaoHuMcKOM, MBaHOBCKOM,
[Tunckom paiionax bpectckoit oOmactu; [yOpoBeHckoM, JIMO3HEHCKOM,
Hoxmmikom, ['my6okckom paitonax Burebckoii obmactu; BoiakoBeicckoMm,
OmmMsiHCKOM paitonax ['poaHeHCKOM 001acTH.

Yyma — octpoe MH(MEKIIMOHHOE 3a00JIeBaHHE, KOTOPOE BHI3BHIBACTCS
YYMHBIMU TIAJIOYKAMH, CIIOCOOHBIMHU PACIPOCTPAHATHCS MO BCEMY Opra-
Hu3My. Mukybannonuslii nepuoa — 2—6 aneit. PacnpocTpansiercss Onoxa-
MU, BO3JIYIIHO-KAMEIbHBIM IyTEM, 3apaK€HWEeM BOJbBI W muiu. Bo30yau-
T€JIb YCTOWYMB BO BHEIIHEW cpefe. XapaKTepu3yeTcsl CUIIbHENIIEN HHTOK-
CUKaIlMel OpraHu3Ma, TSKEJBIM MOPaXEHUEM CepAeYHO-COCYJIUCTON CH-
CTE€Mbl, MHOT/JA IHEBMOHHMEH, KOXHOM #A3BOM. CMEpPTHOCTH COCTaBJISIET
80—-100%, npu neuenun — 1o 10%. Moxer nporekaTh B Tpex (dopmax:
KOXXHOM, JIETOYHOM U KUIIICYHOM.

Xojgepa — ocTpoe HMHPEKIHOHHOE 3a00JEBaHUE >KEIIyA0YHO-KHUIIIe-
yHOro Tpakrta. CKpbIThIM niepuoa — 1-5 nHei. 3apakeHue IpOUCXOIUT 4e-
pe3 BOJy, MUIILy, HACEKOMBIX, IIPU KOHTaKTe ¢ O0IbHBIMHU. Bo30ynuTens —
XOJICPHBI BUOPUOH, YCTOWYMB B BOJIe 10 | Mecslla, B MUIIEBBIX MPOIYK-
tax — 4—-20 nueit. CmepTHOCTB cocTaBiiseT 10—-80%.

CIIM/I — cuHIpoM mprOOPETEHHOr0 MMMYHHOTO JIe(DHIINTa, BBI3BIBaC-
MbIii BUpycoM. [lomamasi B KpoBb, BUpyC BHenApsAeTCs B T-TUMQOIMTHI, TAe
MIPOXO/UT IUKJT €r0 Pa3MHOXKEHHUSI, BEMYINN K THOCIN KIIETKU-X03suHa. M-
TOYHUK BUpYyca — O0JIbHOU YenoBek. Bupyc nepenaercst yepe3 KpoBb WU T0-
JIOBBIM ITyTeM. HKyOaIlMOHHBIN MEpUOJT COCTABIISIET OT HECKOJIBKUX MECSIICB
1o 5 net. JleransHocTts mipu 3a6oneBanuu CITIMlom gocturaer 65—-70%.

Harypanbnasi ocna — octpoe uHdpeKkiroHHoe 3adosneBanue. MukyoOa-
UOHHBIA Tiepuoa — 5-21 nenp. Bo3Oymutens — BUPYC, YCTOWYUBBIN BO
BHEIIHEHN cpene. CMEPTHOCTh Cpeau BaKIMHUPOBaHHBIX — 10 10%, cpeau
HenpuBUTHIX — 10 40%.

MeHuHruT — HHOEKIIMOHHOE 3200JI€BaHNe, BHI3BIBAIOIIECE BOCIIAJICHNE
000J10YeK CIMHHOTO ¥ TOJIOBHOTO MO3Ta. B cilydae BBI3IOPOBICHUS MOXKET
MOBJIEYb 33/IEPKKY YMCTBEHHOI'O PAa3BUTHUS Y JETEH.

Tyaspemuss — octpoe OakTepuanbHoe 3a0osieBanue. llepengaercs ue-
JIOBEKY OT OOJIbHBIX TPHI3YHOB M 3aMIIEB uepe3 3arps3HCHHYI0 UMH BOJY,
MPOAYKThI, @ TAKXKE HACEKOMBIMH, KJEIaMu Mpu yKycax. CMepTHOCTb Jit0-
nen 0e3 neuenust — 10 30%. s 3ammThl ucnonb3yeTcs BakiuHa. MukyoOa-
LMOHHBIN NIepuoa — 2—8 CyTOK.
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I'ematut THNA A — uHdEKIMOHHOE BUpycHOE 3a0oseBanue. [lopaxka-
eTcs TeueHb, U MPOUCXOIUT PaccTpoOicTBO oOMeHa BemiecTB. MiMeroT me-
CTO ¥ CMEPTHBIE CIIy4aH.

B Hacrosimiee Bpemsi 0co00 OmMacHbIMU 3a00JIEBAaHUSIMU OCTAIOTCH:
oprownou mug, epunn, cmoiOHAK, CKAPAAMUHA, CBUHKA, OCNA 8eMPAHASL,
KOpb, mugh 6036pamuwiii U JIp.

Jlnsi  BOBHUKHOBEHUS HWH(EKIIMOHHOTO 3a00JeBaHUS HEO0OXOAMMO
HAJIMYKUE W B3aMMOJICHCTBUE CIICAYIONINX TPEX OCHOBHBIX AJIEMEHTOB: HUC-
TOYHMKA BO3OyAUTENsS HHPEKINKI, MEXaHU3Ma Mepeaadd ¥ BOCIIPUUMYNBO-
ro OpraHu3Ma.

[Mon ucmounuxkom 6036youmens ungexyuu NOHUMAIOT O0OBEKT, KOTO-
PBIN SBISETCS MECTOM €CTECTBEHHOTO MPEOBIBAaHUS M PA3MHOXKEHUS BO3-
OyauTeneil 1 B KOTOPOM HJIET MPOoIlecC uX HakorieHus. Mimes mapa3utude-
CKYIO MIPUPOY, OOBEKTOM CBOEI0 CYIIECTBOBAHUS BO3OYIUTEIN U30UPAIOT
YKUBBIC OPraHU3MBbI. M MOATOMY UMM SIBJISIFOTCS YEJIOBEK M )KUBOTHOE.

Mexanuszm nepedauu ungexyuu TPEACTABISIET COBOKYIMHOCTH 3BO-
JIOIMOHHO CJIOKHUBIIUXCS CIIOCOOOB mepemMenieHus Bo30yaurens 0omnes-
HU U3 3apaKEHHOTO OpraHu3Ma B He3apaKeHHbIN. Takoe mnepemenieHue
HEO0O0XO0IMMO BO30YIUTEINIO MOTOMY, YTO OECKOHEUHO J0JIT0 HAXOAUThHCS
B OJIHOM OpraHuW3Me€ OH HE MOXKET, TaK KaK OpraHu3M BbIpaOaThIBAECT K
HEMY HEBOCHPHUUMYHUBOCTh (MMMYHHUTET) U PAHO WM MO3THO OCBOOOXK-
naetcs ot Bo3Oyaureneit. [IpucnocoObuBIIMCh K Mapa3uTUPOBAHUIO B OP-
raHu3Me OJHOTO OMOJIOTHUYECKOT0 XO35IMHA, OH MOXET MEPEXOJUTh U B
OPYyTrOM OPTaHU3M.

2.5.3. XapakTepucTika 0000 OnacHbIX HH(PEKIIUOHHBIX 00JIe3HeH
JKMBOTHBIX. PacnipocTpanenne nHPEKIIMOHHBIX 0O0JIE3HEH KUBOTHBIX MPO-
UCXOJUT B (hOpMe 3MU300TUN, TAH300TUI U SH300THUH.

INHU300TUSI — OTHOBPEMEHHOE MPOTPECCUpPYIOlee BO BPEMEHH U MPO-
CTpaHCTBE B MpejesiaX OMpeeIEeHHOT0 PEruoHa pacipocTpaHeHue HHpEeK-
MOHHOW O00JIe3HU Ccpelrd OOJBUIOT0 YMCIa OJHOTO WM MHOTHUX BHUJIIOB
CEJIbCKOXO3SIMCTBEHHBIX KMBOTHBIX, 3HAYUTEIBHHO MPEBBIIIAIOIIEE OOBIYHO
pPEruCTpUpPyEMbIid HAa JAHHOW TEPPUTOPUHU YPOBEHBb 3a0071€BAEMOCTH.

IMan300THA — MaccoBO€ OAHOBPEMEHHOE PaCIpOCTpaHEeHUE HH(PEKIIN-
OHHOW OOJIE3HH CENbCKOXO3MCTBEHHBIX KHBOTHBIX C BBICOKMUM YPOBHEM
3a00J1€Ba€MOCTH HAa OTPOMHOUM TEPPUTOPUU C OXBATOM IIEJIBIX PETHOHOB,
HECKOJIBKHUX CTPAaH U MaTEPUKOB.

JH300THA — OJHOBPEMEHHOE pachpocTpaHeHUuEe WH(EKIIMOHHON 00-
JIE3HU CPEIU CEeITBCKOXO035UCTBEHHBIX KUBOTHBIX B ONPECICHHOW MECTHO-
CTH, XO35HCTBE WU MYHKTE, MPUPOTHBIC U XO3IHCTBEHHO-DKOHOMHYECKHE
YCIIOBUSI KOTOPBIX MCKIIIOUAIOT PACTIPOCTPAaHEHHUE JaHHOW OOJIE3HHU.
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Haubonee onacnvimu ungexyuonHvimu 3a001€6aHUAMU HCUBOMHBIX
ABNAIOMCA cledyrouue.

SAmyp — BUpycHOE 3a00JIeBaHHE KPYIHOT'O pOraroro CKOTa, CBUHEH.
XapakTepusyercsl JIMXOPaJKOW U aBTO3HBIMHM IOPAXKEHUSAMM CIU3UCTON
000JIOUKM POTOBOM IIOJOCTH, KOXXH, BBIMEHM M KOHEYHOCTEeH. Snrypom
MOJKET 3a00JIETh YEIOBEK.

Can — xoHTaruo3Hoe 3a00JIeBaHUE OJHOKOMBITHBIX KHUBOTHBIX, OT
KOTOPBIX OHO MOJKET IepeaaBaThCs YeloBeKy. MIHKyOallMoHHbIN nepuo —
2—-14 pneii. PacnpocTpaHsieTcsl paCbUICHUEM B BO3yX€, 3apaK€HUEM BO-
IIbl, MWLM, TPEIMETOB JOMallHero oouxona. Bo3Oyaurens BO BHeELIHEH
cpene HeycronunB. CMmepTHOCTH — 50—100%. Bee OoiibHBIE )KMBOTHBIE TIOJI-
JIeKaT YHUYTOXKEHUIO, T. K. CPEJICTB JICUECHUS HET.

Yyma KPyHHOI0 poraroro CKora. 3apazHoe BUPYCHOE 3a00JIEBAHHE.
Bo3Oyaurens nepenaercss ¢ MHOUIMPOBAHHON BOJOH, Pypaxom, MyTem
pacnbuieHus B Bozayxe. CmeptHOCTh — 80—100%.

Yyma cBuHeil — BUpycHas Oone3Hb. MicTounuk nHpexnuu — 00nbHbIE
U nepebosieBlIMe CBUHBU. Bupyc ycroituuB Bo BHewHed cpene. Cmept-
HOCTb — 60—100%.

BemeHcTBO — OCTpO€ BUPYCHOE 3a00J€BaHUE MHOTUX BHUJIOB KHBOT-
HBIX, 0COOCHHO cO0aK, JUCHIL U JIp. XapaKTepU3yeTCsl TAKEIbIMU MOpaxke-
HUSIMU LICHTPAJbHOM HEPBHOM CUCTEMBI M OYEHb OIACHO JUISl YEJIOBEKA.
[TopakeHre HacTynaeT NpHU yKycax, a TaKKe MpU MONaJaHUM CIIIOHBI XKU-
BOTHOI'O B OpPraHU3M JIPYTUX )KUBOTHBIX U YEJIOBEKA.

Bpyuesnie3s — nuHpekmoHHoe 3a00JIeBaHNE TOMAIIHUX U HEKOTOPBIX
JUKHUX KUBOTHBIX, PEICTABISAIOIEE ONACHOCTh U ISl YEJIOBEKA. 3apake-
HUE >KMBOTHBIX MPOMCXOAUT IMPU NOEJAHUU MACA, MOJIOKA OT OOJIBHBIX
Opy1eIe30M KOPOB, OBEIl, CBUHEH.

Kpome Toro, ;KMBOTHBIE O0.1€10M CANbMOHENLE30M, MYDOEPK)YIe30M, KO-
TUOAKMEPUO30M, CIMPUSYWUM auuiaem, napuiot v 1p. Ha >XKMBOTHBIX MOTYT
napasuTUpOBaTh GuiU, 010XU, 61ac0edbl U APYTUE HACEKOMBIE.

2.5.4. Oco060 omacHble 00JIe3HM M BpeauTeJW pacTteHumii. Pacrpo-
CTpaHeHue 00Je3HEel U BpeauTene pacTeHU MPOUCXOAUT B (opMe IIH-
dbuToTHii, SHPUTOTUN U TAHOUTOTHUH.

InuUTOTHA — MaccoBOE, MPOrPECCUPYIOIIEE BO BPEMEHHU U IIPO-
CTpaHCTBE UH(EKIIMOHHOE 3a00JIeBaHUE CEIbCKOXO03UCTBEHHBIX PACTCHUN
U (WIK) pe3Koe yBEIUYEHUE YUCJICHHOCTH BPEAUTENICH pacTeHHil, COmpo-
BOJXKJIAIOIIEECs] MACCOBOM THOENBIO CENMbXO03KYJIbTYp U CHIKEHHE UX TPO-
JYKTUBHOCTH.

JHPUTOTHS — OJHOBPEMEHHOE pacHpocTpaHeHHe HH(GEKIMOHHOM
00JIE3HU CpEAM CEIbCKOXO3SUCTBEHHBIX PACTEHUW B OMNpPEIeTICHHBIX
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MECTHOCTH, XO3SIUCTBE, MYHKTE, MPUPOJHBIC M XO3SIMCTBEHHO-3KOHOMH-
YECKHE YCJIOBUS KOTOPBIX HCKIIOYAIOT MOBCEMECTHOE PaCHpPOCTPaAHEHHE
JAHHOU O0JIE3HU.

IManduroTuss — maccoBoe 3a00JeBaHNE PACTEHHUIN U PE3KOE yBeIUYe-
HUE BPEIHUTENEH CENbCKOXO3SMCTBEHHBIX PACTCHUN HA TEPPUTOPHUMU HE-
CKOJIBKUX CTPaH U KOHTUHEHTOB.

dutonaroreH — Bo30yaAuTeNb OOJIE3HU PACTCHUH, BBIICISAET OUOJIO-
TUYECKU aKTUBHbBIC BEIIECTBA, I'yOUTENbHO ACHCTBYIOIIME HAa OOMEH Be-
HIECTB, MOpa)xkasi KOPHEBYIO CUCTEMY, HapyIIasi MOCTYIJICHUE TUTATEIbHBIX
BellecTB. BocnpuuMyuBOCTH pacTeHU K (UTOMATOreHy 3aBUCUT OT
YCTOMYMBOCTU COPTOB, BPEMEHHU 3apak€HUS U MOTO/IbI.

bone3nu 3makoB — credieBasi U KeJaTasi pKaBYUHA. DTO BPEIOHOC-
HOoe rpuOKoBOe 3a0o0jieBaHUE, MOpaXXarollee MIIEHULY, POXb, SUMEHb U
npyrue Bubl 31akoB. [Totepu ypoxas moryT gocturatb 60—70%.

bonesnps kaprodens — ¢puropTopo3 — BpenoHocHOE 3a00jieBaHUE, TO-
pakaroriee O0TBY B mepuoj 00pa3oBaHus KIIyOHEH U CIIOCOOCTBYIOIIEE UX
MacCOBOMY THHEHHIO B 3emiie. 3a00JieBaHUE, KaK MPABUIIO, HAOIIOAAETCs
BO BTOpPOW MOJOBUHE JieTa. [Ipy CUIbHOM 3apake€HHUM MOTEPU YpPOXKas CO-
cTaBistoT 10 70%.

Bpeoumenu pacmenuiti. bonpiioi yiepd celbCcKOMY XO035SHCTBY HaHO-
CAT KOJIOPAOCKUUL J4CYK, YHUUYTOXAIOIIUNA JIUCThsI U CTeONM KapTrodens, u
capanya, yHUITOXKAIOMAs JTI00YI0 3€TIEHYI0 PACTUTEIbHOCTb.

2.6. buonornyeckoe opyxue

buonoruueckoe opyxue OTHOCUTCS K OPYKHIO MAaCCOBOT'O MOPaKEHUs
U IpejcTaBiIsieT coboi Ooenpunacsl Win NpuOOpsl, HAUMHEHHbIE OAKTEpH-
aIbHBIMH CPEACTBAMH JUISI TIOPAKEHUS JIIOJICH, )KUBOTHBIX, CEITbCKOXO035M-
CTBEHHBIX KYJIBTYp U 3aI1aCOB IIPOIOBOJILCTBUSI.

baxmepuanvusvie cpedcmea — 310 00JE3HETBOPHBIE MUKPOOBI M HX
TOKCHHBI, a TaK)K€ 3apakeHHBbIE HACEKOMbIE, MpeAHa3HAUYCHHbIE ISl pac-
IPOCTPAaHEHUsI U COXPAHEHHUs MUKPOOOB BO BHelIHeH cpexae. bakrepuanb-
HBIE CPEJCTBAa MOTYT OBITh B BHJE JKUIKUX WJIM CyXHX cMmeced OonesHe-
TBOPHBIX MHUKPOOOB M MX TOKCHHOB C JJOOaBKaMH BELIECTB, oOecrednBa-
IOLIUX UX YCTOWYUBOCTb.

C y4eToM BBICOKOW OMACHOCTH JJIsI HACENEHUS MCIOJIb30BaHnue OaKTe-
PHOJIOTUYECKOTO OPYXKHUSI B BOGHHBIX LENSIX 3alpEIIeHO MEXIyHapOIHBIM
npaBoM. B 1971 r. I'enepanbuas Accambnes OOH ono6pmia Konsenmuto
0 3ampeleHNH pa3pabOTKH, MPOU3BOACTBA U HAKOIJICHHS 3alacoB OakTe-

34



puosIoruueckoro (OMOJOrMYECKOro) U TOKCUHHOTO OpYyXusi U 00 MX YHHU-
YTOKEHUHU.

HuTepec Kk OMOIOrMUYecKOMY OPYXKHIO 3a pPyOex oM B MoclieTHEE BpeMs
BO3POC U B CBSI3U C KPYIHBIMU JTOCTUKEHUSIMU OMOJIOTUN M TEHHOW MHXKe-
Hepuu. MccnenoBanus, Beayumecss Ha CTbIKe OMOJIOTUUA U XUMHH, CO3/1at0T
MPEANOCHUIKH ISl pa3paboTKH HOBOTO BHJIa OPYXKUS — OMOXMMHUYECKOTO,
He nonajaromiero noja 3anperT KoHBeHIMII 0 OMOJIOrMYECKOM U XHMUYe-
CKOM OpYXKUH.

Ocobennocmamu OUOI02UYeCK020 OPYIHCUsL ABIIOTCA:

— BBICOKasi MOTEHIaIbHAsA YQPEKTUBHOCTD, T. €. CIIOCOOHOCTH MOpa-
KaTh JIFOJICH WIIM )KUBOTHBIX HUUYTOXKHO MaJIbIMU J103aMU;

— HaJU4Yue CKPBITOro (MHKYOAllMOHHOI0) Mepuoja, crnenuduueckoro
JUTSL KQXK10T0 MHPEKIUOHHOTO 3a00JIEBaHMUS;

— KOHTaruo3HOCTh — CIIOCOOHOCTh MH(PEKIMOHHBIX Oose3Hel nepesa-
BaThCsl OT OOJBLHOTO 3JJOPOBOMY;

— IPOJOJKUTEIBHOCTD JEHCTBUS, 00YCIOBIIEHHASI CIIOCOOHOCTh HEKO-
TOPBIX (CIOPOOOPA3YIOIINX) MUKPOOPTAaHU3MOB JUIMTEIILHOE BPEMs COXpa-
HSTHCS B OKpY>KaIoOIIeH cpefe;

— TPYJHOCTh OOHAPYKEHUS;

— U30MpaTeNbHOCTD (IIEICHANPABICEHHOCTh) IEUCTBUS, KOTOpasi CBs3a-
Ha C HaJIM4ueM OOJBIIOrO KOJWYECTBA BO3OyauTENeH MH(PEKIIMOHHBIX 3a-
00JIeBaHUH, OMACHBIX JJI YEJIOBEKA, )KUBOTHBIX U PACTECHUMN, U BOZMOXKHO-
CTBIO OCYILIECTBIIATH UX BBIOOD;

— CHJIBHOE NICUXO0JIOTHYECKOE BO3/IEHCTBHE;

— OTHOCHUTEJbHAS JICIIEBU3HA TPOU3BOACTBA OMOJIOTHYECKOTO OPYKHUS
M0 CPABHEHUIO C XUMUYECKUM U SJIEPHBIM OPYKHUEM.

OcnosHbIMU cnocobamu npUMeHeHUsl OUOTI02ULECKO20 OPYHCUSL SIBIISTIOTCSL:

— a’pO30JIbHBIA — MO3BOJISIONIUNA 3apakaTh OOIIMPHBIE TEPPUTOPUH U
BCE 00BEKTHI OKPYKAIOIIECH CpeIbl;

— paclpoOCTpaHEHHE Ha MECTHOCTH 3apa)KCHHBIX IMEPEHOCUYUKOB WH-
(beKIMOoHHbBIX 3a00eBaHni (KIIeHIel, HACEKOMBIX, TPhI3YHOB);

— IUBEPCUOHHBIA — IYTEM 3apa)KCHUs] MUTHEBOW BOJBl U IHUIIEBBIX
IPOIYKTOB.

2.6.1. 3amuTa or OMoJiornyeckux cpeacrB. [Ipu ype3BbIUANHBIX
CUTYyaIUsX, 00yCIIOBIICHHBIX BO3SHUKHOBEHUEM MAaCCOBBIX MH(DEKIIMOHHBIX
3a00J€BaHU CpeAu HaceJeHUs, NMPUMEHSIOTCS CIEUUAIbHbIE PEXUMHO-
OTpaHUYUTENIbHBIE MEpbI, HAIPABJICHHbIE HAa HEJOMYIIEHHE paclpocTpa-
HeHUs 3a00s1eBaHui. B 3aBUCHMOCTH OT MaciiTaboOB Ype3BbIYANHON CHUTY-
aly ¥ Buja 3a00JieBaHMs B oyare OMOJOTHYECKOTO MOPAKEHUS 3TO MO-
ryT ObITh OOCEpBAallMOHHBIE MEpPbl WM KapaHTUHHbIE. ['paHuilbl oyara
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OMOJIOTUYECKOT0 MOPAXXKEHUsI, KaK MPaBUIO, OMPEACISIOTCS TpaHUIllaMU
HACEJICHHBIX MYHKTOB.

Meponpuamus, nposooumsie npu obcepsayuu, UMEIOT OTPAHUYH-
TEJbHBIA XapaKTep M BKJIIOUYAIOT: OTPAaHUYEHUE BbI€3/1a, BbE3Ja U TpaH-
3UTHOTO MPOE3/ia Yepe3 HACEJICHHBIN MYyHKT, B KOTOPOM BO3HHKJIA JaH-
Hasl CUTyalusl, OTPaHUYCHUE KOHTAKTUPOBAHUS HACEJEHHS C JIIOJbMU
BHE OoyYara.

Kapaumunnwiii pescum 6onee crpor. OH BBOJIUTCS MPU BO3HUKHOBE-
HUU 0c000 OMacHBIX 3a00JeBaHmil (YyMa, HaTypaibHas OCIa, XoJepa), Xa-
PaKTEPU3YIOIIUXCS OUYCHb BHICOKOW KOHTarmo3HOCTBIO. PexxuM KapaHTHHA
npeAycMaTpUBaET MOJHYI0 H30JISLUI0 OoYara ¢ BBEIECHHEM BOOPYKEHHOU
OXpaHbl OCHOBHBIX MECT BbE3/1a U BHICTABJICHUEM OIICIIJICHUS IO MePUMET-
py. 3amnpeniaroTcs 3peyMiiHble U APYrue MacCOBbIE MEPOIPUSTHUS, BbIE3I,
PE3KO OrpaHUYMBAETCS BBE3]l, BBOJUTCS 0co0asi cuctemMa CHaOXEeHUs Mpo-
JyKTaMU MTUTaHUS.

JelicTBUe 3THX OTPAHUYUTENIBHBIX MEP 3aKaHUMBAETCA IO MpolIe-
CTBUU CPOKa, PAaBHOTO JIUTEILHOCTH MHKYOAallMOHHOTO Tepuoja 3adole-
BaHUS U UCUUCIISIEMOr0 C MOMEHTA BBISIBIICHUS TTOCJIEAHETO OOJIBHOTO.

OaHuM U3 MEPONPUATHI, UTPAIOIINX BaXKHYIO POJIb B KOMILIEKCE Mep
0 JUKBUAANNKA WH()EKIIMOHHBIX 3a00JIEBaHUA W JMHUICMHYECCKUX BCIIBI-
HICK, CIYXUT de3uH@exyus. OHA MPOBOAUTCS C LENbI0 YHUUTOXEHHUS BO3-
Oynureneld MH(GEKIMOHHBIX 3a00J€BaHUl HAa O0BEKTaX W B Pa3TUUYHBIX
cyOcTparax BHEIIHEH Cpebl.

B kommnekce meponpusatuii mo 60pr0e ¢ nHOEKIIMOHHBIMU 3a0071e-
BAaHUSMM Ba)KHasi pOJib MPUHAJICKUT BakiMHAUUU. OHA MPOBOIUTCS C
I[eJIbI0 TIOBBIIICHUS HEBOCIPUMMYUBOCTU HACEJIEHUS K BO3OYIHTEISAM
CaMbIX pa3UYHbIX MH(EKIMOHHBIX 3a0osieBaHUU. J[JIsT 2TOTO HMCIOJb-
3yIOTCS BakIMHBI, CBIBOPOTKM W aHATOKCHHBI. BakuwmHanus wiu mpu-
BUBKHM MOTYT MPOBOJUTHCS B IJIAHOBOM TOPsAKE (Tak Ha3biBaeMasi 005-
3aTeNibHAsg BaKIIMHAIIMSA), KOTJa 3a00J€BaHUi HET, U 10 dMUIEMUYECKUM
MOKa3aHUsSIM B MEPUO/J BCIbIMIKKU. BaxkHelmen npopuiakTUueckon me-
pol sIBJIsieTCSl COOJIOJICHUE DJIEMEHTAPHBIX MPAaBUJ JIMYHOW TUTHEHBI.
DTO 0COOCHHO Ba)KHO, €CJIM OBLII BEISIBIICH OOJBHON B CEMbE MJIU B KOJ-
JIEKTHUBE.

[Ipyn nukBupanuu nocieactsuii YC B ouarax OMOJOrMYECKOro 3a-
IpS3HEHUS! JTUYHBIA cocTaB (OPMHUPOBAHUN HCMOJIB3YET CpEICTBa 3a-
HIMTHl OPTaHOB JIbIXaHUS U KoXkH. Ilocie mpoBeneHus: paboOT JTUYHBIN
COCTaB MPOXOJUT MOJHYIO CAaHUTApHYI0 00pabOTKy ¢ 3aMeHOU Oeibs U
OJEHKbI.
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1. Maiite onpeseneHne Ype3BblYaiiHON CUTyallMM U HA30BUTE €€ HCTOUHUKH.

2. llpuBenurte kmaccuuKanuio Ype3BbIYAHHBIX CUTYAIMi MO MacmrTaldy pac-
MIPOCTPAHEHUS.

3. HazoBute ocHOBHBIE HCTOYHUKN YC NpUpoAHOTO Xapakrepa.

4. JlaliTe XapaKTepUCTUKY ONACHBIM I'€0JIOTHYECKUM IpolieccaMm. 3eMieTpsice-
HUE U €0 KPUTEPUU.

5. JlaiiTe XapakTEpUCTUKY OIACHBIM T'MIPOJOTMYECKUM SIBICHHUSAM U IPOLEC-
cam. [TaBojku 1 HAaBOJHEHUS HA TEPPUTOPUU PECITYOIUKH.

6. Ha3oBuTe NpUUMHBI JIECHBIX MOKAPOB U JIATE€ UM XapaKTEPUCTHUKY .

7. aiiTe ompeaclieHHE TOHSATUSAM: aBapus, Kartactpoda, TEXHOTCHHasl Omac-
HOCTb, IPOMBIIIUICHHAS aBapusl, POMBIIIIIEHHAs! KaTacTpoda.

8. [lpuunHbI aBapuii U KatacTpod MPH UCIOIH30BAHUH ABTOTPAHCIIOPTA.

9. laiite knaccudukanuio Hanbojee onmacHbIX 00bekTOoB PecrmyOnmku bena-
PYCh IO CTENEHU XUMUYECKO OMacHOCTH.

10. HazoBuTEe BO3MOXHBIE MOCIEICTBUS THAPOAMHAMUYECKUX aBapUid, KOTO-
pble MOTYT NIPOU30UTH Ha TEPPUTOPUH PECITYOITUKH.

11. Jlaiite onpenenenue u kiaccuduraiuio 3xonorndeckux YC (CBSI3aHHBIX C
U3MEHEHUSIMH JTUTOChEPHI, aTMOChEphl U OHOChEpPHI).

12. Ha3oBUTE OCHOBHBIE HCTOYHHUKH OHMOJIOTO-coruanbHbXx YC.

13. IlpuBenute kimaccudukanuio 00JIE3HETBOPHBIX MHUKPOOOB M HA30BHUTE 0O-
JIE3HH, BHI3bIBAEMbBIEC UMH.

14. JlaiiTe KpaTKyr0 XapaKTepUCTUKY 0CO00 OMacHBIX WH(MEKITMOHHBIX 3a00J1e-
BAHUU JIOJIEH.

15. Oxapakrepusyiite 0co60 ornacHble HH()EKITMOHHBIE 3a00IeBaHsI )KUBOTHBIX.
16. HazoBuTe u gaiiTe KpaTKyro XapaKTepUCTUKY 0CO00 OMAacHBIX MH(PEKINOH-
HBIX 3200JI€BaHU U BpEAUTEIICH pacTEHUH.

17. Uto Takoe OMOJIOTUYECKOE OPYKHE U KAKUE CYHIECTBYIOT CIIOCOOBI 3alTUTHI
oT Hero?



Nekuua 3. PUSUYECKAA NPUPOOA
WOHU3UPYIOLLIUX U3NYYEHUI

3.1. Cmpoenue, ceoiicmea amoma u s0pa.

3.2. Duepeus ces3u amomMHbuIX s0ep.

3.3. Paouoakmusnocms. 3aKoH paouoaKxmusHo2o pacnaoa.
3.4. Akmugnocms u eOUHUYbL ee U3MePEeHUSL.

3.5. Jlenenue masjcenvix a0ep u yenHas peaxyus OeieHus.

HNouusupyromee u3jrydeHue — U3y4eHUE, KOTOPOE 00pa3yeTcss mpu
paaMOaKTUBHOM pacnaje, SAJEPHBbIX IPEBPAILCHUSIX, TOPMOKECHHUH 3apsi-
YKEHHBIX YacTHUI[ B BEIIECTBE U 00pa3yeT Mpu B3aUMOJICUCTBUU CO CPEAOH
WOHBI pa3HbIX 3HAaKOB. MoHuU3Mpylollee U3Ty4eHUE HE BOCIPUHHUMAETCS
OpraHaMy 4yBCTB: MbI €r0 HE BUJIUM U HE CJIBIIIKM, HE OILIyIIaeM BO3JIEH-
CTBHS Ha HallK Tena. MoHu3upyromye n3inydeHus pa3aeiisitioT Ha JJIEKTPO-
MarHUTHOE U KOPITYCKYJISIPHOE.

K asnekTpoMarHuTHBIM ((POTOHHBIM) OTHOCAT PEHTIEHOBCKOE H
raMMa-u3J1y4YeHHs, KOTOpPbIE MPEACTABISIOT COOOM MOTOK 3JIEKTPOMArHuT-
HOW DHEPruM C pa3HOW (NMPEUMYIIECTBEHHO KOPOTKOW) JJIMHON BOJIHBI.
ConHIle SBISETCS] MPUPOTHBIM HUCTOYHUKOM YIbTPAdUOIETOBOTO U PEHT-
TEHOBCKOTO M3JIy4eHUsl. PEHTT€HOBCKOE M3IIyY€HHE MOTJIOMIAETCS 3€MHOM
atMoc(epoit; ecnu Obl ATOr0 HE MPOUCXOJUIIO, TO OHO T'YOUTEIBHO NEH-
CTBOBAJIO ObI HAa BCE JKMBOE Ha 3eMIIe.

Kopnycky/sipHoe noHu3Mpymouee u3jaydeHue — MOTOK 3JIEeMEHTap-
HBIX YaCTHII, 00Pa3yONIUXCs MPU PAANOAKTUBHOM pacmajie, saepHbIX mpe-
BpallleHUsIX, MO0 TeHEPUPYEMBIX Ha yckopuTeisx. K Hemy oTHocsTcs: Oe-
Ta-4acTUIlbl (PJIEKTPOHBI U TO3UTPOHBI), HEUTPOHBI, MPOTOHKI U ajb(a-
YacTHULIBI (S[pa aToMa resus).

K MOHM3UPYIOMINM OTHOCSTCSI TaKK€ KOCMHYECKHUE M3ITYyUYEHUS, KOTO-
pble IPUXOAT HAa 3eMJTI0 U3 KOCMUYECKOT0 MPOCTPAHCTBA.

Bo3znelicTBre MOHHU3MPYIOMIMX HW3JIYYEHUM Ha BENIECTBA HA3BIBAETCS
00J1yueHueM.

3.1. CtpoeHune, cBOMCTBA aTOMa U AAPa

YtoObl MOHATH, KaKUM 00pa3oM MpHU AJEPHBIX PEaKIUAX OCBOOOXKIa-
€TCsl KOJIOCCAJIbHOE KOJIMYECTBO 3HEPIUHU, 3aKJIIOUYEHHOHN B sJIpax aTOMOB,
HEOO0XO0MMO 3HAaTh CTPOEHUE aTOMa U €ro sAapa.
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ATOM — 3TO HaWMEHBIIIAsI YaCTUIIA XUMHUYECKOTro 3jemeHTa. OH co-
CTOWT W3 MOJOKUTEIBHO 3aPSKEHHOTO Spa, BOKPYT KOTOPOT'O BPAIIAOTCS
OTPHULIATETILHO 3aPSHKEHHBIC YaCTHUIIBI — AJICKTPOHBI, COCTABJISIIOITUE DJICK-
TPOHHYIO 000JI04Ky aToma (puc. 1).

1

2
Puc. 1. Ctpoenue aroma: Puc. 2. Cxema aTOMHBIX
1 — IpOTOH; 2 — HEUTPOH; AJIEKTPOHHBIX 000JIOUEK:
3 — 2JEKTpOH; 4 — OpOUTHI 1 —41p0; 2 — 3IEKTPOHBI;

3 — DJIEKTPOHHBIE 000JIOYKH

DJIEKTPOH — 3TO 3JIEMEHTapHasi 4acTUla C MAacCOd IOKOs, PaBHOU
0,000548 a. e. m. (1 a. €. m. = 1,66 - 10727 k).

Baps snextpona e = 1,602 - 10719 K.

DNEeKTPOHBI B aTOMax MOTYT JABUTATHCS 0€3 MOTEpHU IHEPTUU TOJIHKO
no onpeneiaeHHbiM opbutam (puc. 2). KonnuectBo opOUT, MO KOTOPHIM
BPAIAOTCS AJICKTPOHBI, MOXKET OBITh TMPOU3BOJIBHO, HO OHH TPYIITUPYIOT-
cs B anekTpoHHbie ciou. CinoeB moxeT ObITh cemb: K, L, M, N, O, P, Q.

Kaxxnplii CIIOW COIEPKHUT CTPOro OMNPENEIIEHHOE YMCIIO JJIEKTPOHOB.
UeMm oH Onmke K sApY, TEM BBIIIE YHEPTHS CBSI3U C SJIPOM, U HAOOOPOT.
[TorTOMY 27E€KTPOHBI C OPOUT BHELIHUX JICKTPOHHBIX CJIOEB COpBaTh 3HA-
YUTEJIBHO JIETUe, YeM C OpOUT BHYTPEHHUX AJIEKTPOHHBIX ciioeB. [lepexon
AIIEKTPOHA ¢ OMmKalied K siapy opOMTHI Ha OoJiee yAAJTIEHHYIO MPOUCXO-
JUT C TIOTJIOLIEHUEM MOpIUM (KBaHTa) sHepruu. [Ipu Bo3BpalleHun 3ekx-
TpPOHA Ha OJMXKAWIIYI0 OpOUTY MPOUCXOJIUT BBIJIEICHUE TAKOTO K€ KOJIU-
YECTBA SHEPTUU.

Snpo npu aHaJOTMYHBIX MEPEXO0Jax M3IydaeT raMMma-kBaHThl. Kak u
JUIS BCSIKOM CHCTEMBbI, HAMOOJIbINIAsl YHEPreTHYeCKasi YCTOMUYMBOCTh aToMa
COOTBETCTBYET €r0 HauMeHbIIEeN s3Heprun. COCTOSHNE aTOMa C HAUMEHBIIEH
SHEpryuel Ha3bIBa€TCSd HOPMAJIbHBIM, WJIM OCHOBHBIM, €My COOTBETCTBYET
HAXO0XJICHUE YJIEKTPOHA Ha ONMHKaMIeH K SApy, HOpMaTbHOU OpOuUTeE.

B HOpManbHOM, T. €. YCTOMYMBOM, COCTOSIHUM aTOM HE BBIACIISET U HE
norjouaeT suepruu. [lpu Bo3ielcTBUU Ha aTOM, HAMPUMEDP PEHTTE€HOBCKUMU
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Jdy4amH, MPOUCXOAUT BO30YKJIEHUE aTOMa, T. €. OJUH U3 3JIEKTPOHOB Iie-
PEXOJUT HA KaKylO-I1M0O0 U3 BHELIHUX OPOUT, B PE3yJbTaTe YEro 3HEprus
aTOMa yBEJINYUBACTCS.

Bo30yx1eHHbId aTOM HEYCTOMYMB, MO3TOMY OH Y€pe3 OYE€Hb KOpOT-
KM IIPOMEKYTOK BPEMEHM (MUJUIMOHHBIE OJIA CEKYHIbl) BHOBb BO3Bpa-
IIaeTCsl B YyCTOMYMBOE COCTOSIHUE, IIPU ATOM BOCCTAHABIIMBAETCS MEPBOHA-
qaJibHasl CTPYKTYpa 3JIEKTPOHHON 00O0JIOUKH.

[Ipu nepexone aTomMa B SHEPreTUUECKH 00Jiee YCTOMUMBOE COCTOSIHUE
0CBOOOXKIaeTcs SHEPrusi B BUJe (GOTOHA — AJIEMEHTApPHON YaCTHUIIbI, AJIEK-
TPOMArHUTHOTO M3Iy4YeHUs (BUAMMOIO CBETa, YJIbTPa(PHUOIETOBOrO WU
PEHTIE€HOBCKOT'O U3JIyYEHHUS).

OOBIYHO aTOM AJIEKTPUYECKH HEUTpPajJeH, T. K. CYMMapHbIH OTpHIA-
TEJIbHBIA 3apsA]l BCEX AIEKTPOHOB MO a0COJIIOTHOM BEJIMUMHE PABEH 3apsiiy
anpa. Eciny yBeIM4HUTh SHEPTHIO, IEPEAABAEMYIO JJIEKTPOHY, TO OH MOXET
OTOPBAaTbCA OT aTOMa, B PE3YJIbTATE YErO0 aTOM IMPEBPAIIAECTCS B MOJIOKH-
TEIbHO 3apsIKEHHBIM HMOH. OJTOT IpoLecc HasbiBaeTcsa uoxuzayueu. Ha
MOHM3ALMI0 aTOMa 3aTpavyuBaceTCsl HEPrUs, paBHAsl SHEPIHU CBS3U DJIEK-
TpoHa B aTome. OOpaTHbIN Mpoliece, T. €. 3aXBaT MOJIOKHUTEIbHO 3apsKEH-
HBIM HMOHOM CBOOOJHOIO 3JIEKTPOHA, Ha3bIBACTCS peKoMOuHayueu: MpU
9TOM BBIJIEISAETCS DHEPT U, PaBHAS YHEPTUHU CBSI3U MIEKTPOHA C SAPOM.

SAnpo — ueHTpangbHas 4acTh aTOMa, B KOTOPOW COCPEAOTOYEHA MpPAK-
TUYECKH BCSI Macca aTOMa U €ro MOJIOKUTENbHBIA JJIEKTPUYECKUI 3apsil.

SAApo cOCTOUT U3 nPomoHO8 — MONOKUTENBHO 3apsHKEHHBIX YACTHIL (P)
U HelimpoHnos (n), 4acTULl, He UMeroIMX 3apsna. O0e yacTulpl, IPOTOHBI U
HEUTPOHBI, HOCAT 00Ilee HAa3BAHUE — HYKIOHbI. JIMaMeTp sipa COCTaBIISET
npumepuo 107"° m. ITnotHocTs BemmectBa B sape 2x10' r/em®, 1. e. 1 cm?
SJIEPHOTO BelecTBa uMeeT maccy 108 T.

IIpoTton (OT rpeu. protos — NepBbIil) — 3TO JIEMEHTAPHAS YacTULA, OHA
UMEET TOJOKUTENBbHBIN 3apsl], PaBHbIM 10 aOCOIIOTHOM BEIMYUHE 3apsily
snexktpoHa e=1,602x10°Kn, u maccy mnokos mp=1,6726x107%" kr =
= 1836 me. 3apsaa10M NPOTOHOB OOBACHAETCS MOJIOKUTEIBHBIN 3apsij siipa B
LIEJIOM.

HeiiTpoH — HeUTpasbHAs dJIEMEHTApHAs 4YacTHIA, KOTOpas HE UMEET
IEKTPUYECKOTO 3apsiia, OH 4yTh TsDKEJIEe IPOTOHA U UMEET MACCY IOKOS
my = 1,6748x107%" kr = 1839 m.. [TosTOMY, XOTS AAPO B JECATKH THICAY Pa3
MEHBIIE aTOMa, B HEM COCPENO0TOYEHA [TOYTH BCS Macca aToMa.

Macca sinpa onpenensieTcsi CyMMapHbIM KOJIMYECTBOM HYKJIOHOB (IIpO-
TOHOB U HEMTPOHOB), a 3apsAJl siipa paBeH CyMME 3apsiI0B BXOJAIIUX B €r0
cocrtaB NPOTOHOB. UKo, paBHOE 00IIEMY KOJIMYECTBY HYKJIOHOB U Xapak-
TEPU3YIOLIEE MacCy fJ]pa, Ha3bIBAETCSI MACCOBBIM YHUCIOM (A), KOTOpoe

40



YUCJICHHO PaBHO OOIIEMYy YHCITY MPOTOHOB (Z) U HEUTpoHOB (N), BXOI-
mMXx B cocTtaB snpa: A =7+ N. 3apsan ke sapa, BbIPAXKEHHBIN B JJIEMEH-
TapHBIX €AUHULIAX, YUCIEHHO PABEH NOPSAKOBOMY HOMEPY DJIEMEHTA B II€-
puoaudecko tabnuue . 1. MenaeneeBa u Ha3bIBaCTCS 3aps006bIM YUC-
nom adpa. 11ockoabKy Z BBIpaKaeT YUCIIO MPOTOHOB, @ A — YHUCIIO HYKJIO-
HOB B sJIp€, TO YUCJIO HEUTPOHOB B aTOMHOM szipe N = 4 — Z.

4
JUig XUMUYECKHUX 3JIEMEHTOB IPUHATO Clenyroliee o0o3HaueHue 5 .X:
CJI€Ba BBEPXY Yy CUMBOJIa XUMHYECKOT'0 3JIEMEHTA IMUIIETCS MAaCCOBOE YHUC-

J0, a BHU3Y — 3apsAoBoe 4mciio. Hampumep, M30TON IUTYTOHHSA 232 Pu

O3Ha4aeT, 4To MaccoBoe 4uciao 4 =239, 3apsgoBoe yuciao Z = 94, 4ucio
HEUTPOHOB N = A — Z.

B sape atoma KaXKIoro XMMHUYECKOTO 3JIEMEHTAa HaXOAUTCS CTPOro
OnpeJIeJICHHOE KOJIMYECTBO MPOTOHOB. Hampumep, B sjipe aTroma BoAopoa
conepxkurcs 1 nmpotoH, B siape atoma He — 2 npotona, Li — 3 npoTona u T. 1.
Uucno xe HEUTPOHOB B sipaX aTOMOB OJIHOTO M TOTO K€ XUMHUYECKOTO
3JIEMEHTA MOXKET OBbITh PA3IUYHBIM.

ATOMBI OJTHOTO U TOTO K€ 3JIEMEHTAa C OJMHAKOBBIM YHUCJIOM MHPOTO-
HOB, HO C Pa3JINYHBIM YUCJIOM HEUTPOHOB B SIAPE HA3bIBAIOTCA M30TOMAMH.
DNeKTpOHHBIE 000JIOYKHA M30TOMOB OJIHOTO M TOTO k€ XUMHUYECKOIo 3Jie-
MEHTa OJMHaKOBbIE. [103TOMY M30TOINBI UMEIOT OJJMHAKOBHIE XWMHYECKUE
CBOWCTBA M PACMOJIaraloTCs B OJHOM KIIETKE IMEPUOIUYCCKON TaOJIMIIBI
Menneneena.

BONbIIMHCTBO XMMHUYECKUX 3JIEMEHTOB COCTOUT M3 HECKOJBKUX H30-
TonoB. Tak, HApsAIy C OOBIUHBIM BOJOPOJOM CYILECTBYET TSXKEIbIN BOJO-
poa (meiTepuil), AP0 KOTOPOrO COACPKUT OAMH MPOTOH M HEUTPOH, a
TaKK€ CBEPXTSDKEINIbIA BOAOPOA (TPUTHI), AIPO KOTOPOTO COJEPHKUT MPO-
TOH U JiBa HeUTpoHa (puc. 3).

IIpoTon DJeKTpOoH

a

8

Puc. 3. Cxema cTpoeHus aTOMOB H30TOIOB BOJIOpOAA:
a — BOJIOpOA; 6 — NeiTepuil; ¢ — TpUTHI
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N3o0Tomnsl BOKOpPOAA OTIMYAKOTCA APYT OT Apyra IO Macce B JBa WIH
Tpu pasza. JleiiTepuili HEpaanOAKTUBEH, BXOJUT B KayeCTBE HEOOJBIION
cMecu B OObIUHBIM Bojopo. Ilpu coennHeHun aeutepust ¢ KUCIOPOIAOM
oOpa3zyercs TspKemnasi Boja, ee (PU3uuecKue CBOWCTBA 3aMETHO OTIMYAIOTCS
OT CBOMCTB 00BIYHOHM BOJBI. [Ipu HOpMampHOM aTMOC(hEpHOM JaBICHUU
ona kunut npu 101,2°C u 3amep3aer npu —3,8°C. TpuTuil UMEET aTOMHYIO
maccy 3, oH OeTa-akTHBEH, ¢ IEPUOAOM Nofypacnasaa 12 jer.

CMechIo Tpex U30TOIOB SABIAETCA PUPOAHBIN YPaH, KOTOPBIM COCTOUT
n3 U-238 (99,28%), U-235 (0,714%), U-234 (0,006%), siapa 3TMX H30TO-
IIOB COAEPKAT COOTBETCTBEHHO 146, 143 n 142 HeliTpoHa.

Bceero usBectHo 0kos0 2000 eCTECTBEHHBIX M MCKYCCTBEHHO IOJIY-
YEHHBIX PAJUOAKTUBHBIX N30TONOB. HEKOTOpBIE N30TOMBI, BCTPEYAOIIHECS
B MPUPOJIE, U MOYTH BCE U30TOMbBI, KOTOPHIE MOIYUYEHbl HCKYCCTBEHHBIM
IIyTEM, HE MOTYT CYLIECTBOBAaTh CKOJb YrOJHO A0Jro. Takue HeycToW4u-
BBIE U30TOIIBI IPUHATO HAa3bIBATh PAAHOHYKJIMIAMMU.

TepMuH «M30TONBDY CAEAYET IPUMEHATH TOJIBKO B TEX CIy4asX, KOTIa
pedb UaeT 00 aToMax OJHOr0 M TOro K€ XMMHMUYECKOro 3jieMeHTa. Eciu
II0/IPAa3yMEBAIOTCSL aTOMBI PA3HBIX XMMUYECKUX DJIEMEHTOB, PEKOMEHYET-
Csl UICII0JIb30BaTh TEPMUH «HYKIUIBD.

Hanpuwmep, cmecs pagunonyknuaos Sr-90, 1-131, Cs-137, HO u30TOmBI
yriepona C-12, C-14. IIpupoaHpiil Kanuil MpeacTaBlIeH TPEMS U30TONIAMH:
K-39, K-40, K-41; coorBeTcTBeHHO, 93,08%, 0,0119% 1 6,91%.

ATOMHBIE spa ¢ OJAMHAKOBBIM MacCOBBIM YHCIOM A WU pa3HbIM Z
Ha3bIBAIOTCA M300apaMM, a aTOMHBIE fAJIpa C OJMHAKOBBIM YHMCIIOM HEHTpO-
HOB N (ipu N = A — Z) Ha3bIBalOT H30TOHAMM.

Hanpumep: sapa (g Ar, (oK, 30 Ca — uzobaper (nns vux A = 40);
spa ' Xe, '3 Ba, ') La — usomonw (nns mux N = 82).

CymiecTBoOBaHME M30TOINOB JOKA3bIBAET, YTO 3aps] SApa ONpEresseT
HE BCE CBOWCTBA aTOMa, a JUIIb €r0 XMMUYECKUE CBOMCTBA U T€ Pu3nye-
CKHE CBOWCTBA, KOTOPBIE 3aBUCAT OT 3JEKTPOHHOM OOOJIOYKH, HAIpUMEP
pa3Mmepbl. Macca e artoMa U €ro paJuOaKTUBHBIE CBOMCTBA HE OIPENEs-
I0TCA MOPSIAKOBBIM HOMEPOM B Tabiiuiie MeHeneena.

3.2. JHepruA cBA3M aTOMHbIX Aaep

HyxkJioHbl B apax HaxoIsITCSd B COCTOSIHUAX, CYIIECTBEHHO OTJIAYAIO-
IIUXCS OT UX CBOOOJHBIX COCTOSHHH. 3a HMCKIIOYEHHEM sapa OOBIYHOTO
BOJIOPO/Ia, BO BCEX SAIpax UMEETCS HE MEHEE JIBYX HYKJIIOHOB, MEX]Y KOTO-
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PBIMH CYLIECTBYET SIJIEPHOE CHUIIBHOE B3aUMOJICUCTBUE — IPUTSIKEHUE,
o0ecrieunBaroIee yCTOMYMBOCTh SiIep, HECMOTPSI HA OTTAJKUBAaHUE OJIHO-
MMEHHO 3apsKEHHBIX IPOTOHOB, T. €. MKy HYKJIOHAMH, COCTABIISIIOIINMUA
SIAPO aToMa, JEUCTBYIOT OCOOOTO pojia CHJIbl, Ha3bIBAEMbIE SiIEPHBIMM.
OCcoOEHHOCTBIO ATUX CHUJI SIBJIETCS TO, UYTO OHU JICUCTBYIOT JIUIIL Ha OYEHb
MAJIBIX PACCTOSHUSAX TOJBKO MEXK]y COCETHUMU HYKJIOHAMM.

[IpouHOCTH simep XapakTepusyeTrcs IHepruen cBs3u. [lo cBoeii Benu-
YUHE PHEpPrusi CBsI3W paBHA TOM padoTe, KOTOPYI0 HEOOXOIUMO 3aTPaTUTh
JUTSL pa3pyIIeHUs siApa Ha COCTABIISIONIME €r0 HYKJIOHBI 0€3 MPUIAHUS UM
KMHETHYECKOW SHepruu. Takoe ke KOJUYECTBO IHEPTUU OCBOOOKTACTCS
pu 00pa30BaHUU S/Ipa U3 HYKIOHOB. DHEPTHsI CBS3M SApa SBISICTCS pas-
HOCTBIO MEXIY SHEpPrued Bcex CBOOOAHBIX HYKJIOHOB, COCTABIISIONIUX SIJI-
PO, ¥ UX DHEPIUEH B szIpe.

DOHeprusi CBSI3M HYKJIOHOB B SIIPE B MUJUIMOHBI Pa3 MPEBBIIAET dHEP-
THIO CBSI3M aTOMOB B MoJieKyJe. [[03ToMy mpu XMMUYECKUX TTPEBPALLICHUAX
BEILIECTB aTOMHBIE SApa HE U3MEHSIOTCS.

[Ipn oOpazoBanuM siipa MPOUCXOAUT YMEHBIICHHE €r0 MacChl: Macca
A/Ipa MEHBIIIE, YEM CYMMa MacC COCTABJSAIOLINX €r0 HYKJIOHOB. Y MEHbIIIE-
HUE MAaCCHI s7Ipa P €ro 00pa30BaHUM OOBACHSIETCS BBIICIICHUEM DYHEPTUU
cBsi3u. KoJIM4ecTBO 3aKIIOUEHHON B BEIIECTBE YHEPIUU HEMOCPEICTBEHHO
CBSI3aHO C €ro MacCOM COOTHOLIEHWEM DWHIITEWHA

E=m-c, 3.1)
rae E — aHeprus, 3akmoueHHas B Tene, JIk; m — Macca MUKPOYACTHII, KT;
¢ — CKOpPOCTh CBETa B BaKyyMe, M/C.

B cooTBeTcTBUM C 3TUM COOTHONIICHHEM Macca W dHEPTUs MPEICTaB-
JSI0T co00M pasHble (POpMBI OJHOTO M TOTO ke siBjieHus. Hu macca, Hu
DHEPTUs HE MCYE3aI0T, a MPU COOTBETCTBYIOIIMX YCIOBHUSAX MEPEXOIAT U3
OJIHOTO BHJIa B JPYTOM, T.€. TIOOOMY M3MEHEHHUIO MacChl Am CUCTEMBI CO-
OTBETCTBYET SKBUBAJICHTHOE M3MEHEHHUE ee yHepruu AE:

AE =Am-c*. (3.2)

Tounenmme U3MEpEeHUss Macc siIep MOKA3bIBAKOT, YTO Macca IOKOs siIpa
BCET/Ia MEHBLIE CYMMBI MACC MIOKOS CJIATaOIIUX €r0 IPOTOHOB U HEUTPOHOB:

mH<Z~mp+(A—Z)~mn. (3.3)
Pa3HocTh MeXIy CyMMOM Macc CBOOOJHBIX HYKJIOHOB U Maccou siapa
Ha3bIBacTCs Ae()eKTOM MAaCChl aTOMHOIO0 siapa. Eciu saapo ¢ maccout m

00pa3oBaHO U3 Z MPOTOHOB C Maccou m, 1 U3 (A — Z) HEUTPOHOB C Maccou
Mn, TO NeEKT MacChl Am ONpeAensieTcs] COOTHOIICHUEM

Am=Z-m,+(A-Z)-m,—m,. (3.4)
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YMeHblIeHne Macchl MpU 00pa30oBaHUM fAJ]ipa U3 HYKJIOHOB O3HAYAET,
YTO IPU 3TOM YMEHBIIAETCS SHEPIUsS 3TOM CUCTEMBI HYKJIOHOB Ha BEJIUYU-
WHY DHEPTHUM CBA3U Fcs:

ECB:Am-c2:(Z-mp+(A—Z)-mn—mH)-c2. (3.5)

[Tpu oOpazoBanum SApa W3 YACTHI] TTOCIICTHUE 32 CUET JACUCTBUS SIEP-
HBIX CHJI Ha MaJIBIX PACCTOSIHUSAX YCTPEMJISIOTCSI C OTPOMHBIM YCKOPEHUEM
Ipyr Kk apyry. M3myyaemble Mmpu 3TOM raMMma-KBaHTHI Kak pa3 o0OJagaroT
sHepruen Ecz u Maccou Am.

DHeprus CBsI3W, MPUXOJANIASACS HA OJWH HYKJIOH (T. €. TIOJIHASI DHEP-
TUsl CBS3U MOJICJICHHAs! HA YMCIIO HYKJIOHOB B SIJIp€), Ha3bIBACTCS YOENIbHOU
oHepaueu CeA3U:

E
CB = = * (36)

A
Yem OosplIe 10 aOCOTIOTHON BEJIMYUHE YAEIIbHASI SHEPTUS CBSI3H, TEM
CUJIbHEE B3aUMOJCUCTBUE MEXKAY HYKIOHAMH W TEM IPOYHEE sAIpO.
Han6onbu1a;1 9HCPIrusga CBA3U, MPUXOAANIasiCdad Ha OJWH HYKIIOH, IMOpsAJKa

8,75 M»aB, npucyiia a5eMeHTaM cpeHel yactu Tadauiel Menaeneena.

3.3. PagMoaKTUBHOCTb. 3aKOH PaAMOAKTUBHOIO pacnaga

SIBneHue caMOIPOU3BOJIBHOTO (CIOHTAHHOIO) U3MEHEHHUS CTPYKTYpBI
Apa aToMa OJHOIO AJIEMEHTa U MpeBpallleHue ero B 0ojee yCTOWYUBOE
PO aTOMa JIPYTOro 3JEMEHTa HAa3bIBACTCS PaAHOAKTHBHOCTBIO, 3 CaMO
HEYCTOWYHUBOE SAPO — PAAHOAKTHBHBIM.

Kaxnplii TakoM OTHENBHBIM AKT CaMOIIPOM3BOJIBHOTO IIPEBPALICHUS
A/Iep C HUCIYCKAHMEM 3JIEMEHTAPHBIX YAaCTHIl WA MX TPYII Ha3bIBAETCS
PaIMOAKTUBHBIM pacnagoM. Eciiv painoakTUBHBIN paciaj COIPOBOK/Ia-
eTCsl UCIyCKaHWeM anb(a-yacTull, TO 3TO anb(a-pacnaj; Oera-4acTHI] —
oeta-pacnaa. Anbda- u Oera-pacnajbl OOBIYHO COMPOBOXKIAIOTCA raMMa-
U3ITyYEHHUEM.

Bo3Hukaromue nmpu caMOCTOSITENbHBIX MPEBPAILIEHUSAX SIIep aTOMOB
MOTOKH 3JIEMEHTAPHBIX YaCTHUIl WJIW UX TPYIIl SBJISIOTCS MOHU3UPYIOLIHN-
MM H3JIy4eHMSIMU. Pa3znuyaioT Tpu BHIA PaJAMOAKTHBHBIX HW3TyUYCHUA:
anbda-, 6eTa- ¥ raMMa-u3IIydeHHe.

N3 obmiero ymucia (0KoJI0 2 THIC.) U3BECTHBIX HBIHE PAJIMOAKTHBHBIX
HYKJIUJOB JUlIb 0K0JI0 300 SBISAIOTCS NPUPOAHBIMU, OCTAJIBHBIC TOTYyYECHbI
VCKYCCTBEHHBIM ITyTEM B PE3yJIbTaTE SAEPHBIX PEAKIUH.
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CaMonpou3BOJIbHBIE MPEBPAIICHUS PAIMOAKTUBHBIX SAEp MPUBOAAT K
HENPEPHIBHOMY YMEHBIICHUIO YHCa sIep aTOMOB MCXOAHOrO Paauo-
HYKJIMIa U 00pa30BaHUIO JOYEPHUX NMPOJTYKTOB.

Jns onpenesieHHOro paAuoaKkTUBHOTO BEILIECTBA BEPOATHOCTh pacnaaa
KaXXJI0T0 siipa OJIMHAKOBA B JIIOOOW MOMEHT BpPEMEHH, T. K. sJipa pacraja-
IOTCSI HE3aBUCHUMO JIPYT OT ApYyra.

3aKoH paJMOAKTHBHOIO pacmajga Jyisl JIObIX NpEeBpalleHU saep
YCTaHaBJIMBAET, YTO 3a €IMHUIlYy BPEMEHHU pacCIaacTcsl BCerja oJHa U Ta
K€ J0JI1 HEpACHaBIINXCA AJep AAaHHOIO PAJAUOHYKINAA. DTy JIOIK Ha3bl-
BAlOT MOCTOSTHHOM pacnaaa u o0o3HadaT A. B o0miem Buae 3TOT 3aKOH
BBIPAYKAETCA SKCIOHEHIIMAIbHON 3aBUCUMOCTbIO:

N=N,-e™, (3.7)

rae N — 9ucio sijiep, pactaBIIuXcs 3a Bpems ¢; No — Ha4aubHOE YUCIIO SIIep
paguoHykiuaa; e = 2,718; A — mocrosiHHAs pacnaaa, ¥ COOTBETCTBYIOIINN
¢il mepuo 1 mojIypaciiajga 3aBUCUT TOJIBKO OT YCTOMUHUBOCTH SIIEP.

DTOT 3aKOH, BBIPAXAIOIIMK YMEHBIIEHUE KOJHMYECTBA SJICP aTOMOB
PaIoOaKTUBHOIO BEIIECTBA BO BPEMEHH, HA3bIBACTCS 3aKOHOM paJIMOAK-
TUBHOTO pacnaja (puc. 4).

Ny

|z

~=

e P g ey
0 TI/Z 3T]/2 5Tl/2 t

Puc. 4. I'padux pagroakTHBHOIO pacnaja:
No — NCXOIHOE KOIMYECTBO PaJMOAKTUBHOIO BEILIECTBA;
T2 — mepuoJ oJTypacmajia BelecTBa

PanmnoHykima MOKET INpeBpamiatbCsi B JAPYrOM PaJHOHYKIHI, 4YTO
IPUBOJUT K 00OPa30BAHUIO TAK HA3bIBAEMBIX pAOUOAKMUBHBIX YEeNOUEeK.
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Jlnst mo0oro MoMeHTa BpeMeH!

N, =N, -e™; (3.8)

N = Ny (e —e ™)
T A4
rae N1 1 N> — 4ucio siiep MaTepuHCKOTrO M JIOYEPHEro PajuOHYKIUIOB;
No — 4uCIo Aep MAaTEPUHCKOTO PAJUOHYKIIN/Ia B HAYAJIbHBI MOMEHT Bpe-
MEHU; A1 U A2 — TIOCTOSIHHBIE pacliaja MaTePUHCKOTO U JIOUYEPHETO Painuo-
HYKJIUJIOB.

JIis XapaKTepUCTUKU YCTOMYMBOCTH SIJIEP PAJMOAKTUBHOTO BEIIECTBA
OTHOCHUTEJIbHO pacraja HUCHOJb3YEeTCs MOHATHE «IEPUOJ MOJIypachaay.
Ilepuoa moJsrypacnaaa paJIloOaKTUBHBIX BEHIECTB — MPOMEKYTOK BPEMEHH,
B T€UEHHE KOTOPOTO B pe3yjbTaTe PaJMOAaKTUBHOTO pacnaja KOJIMYEeCTBO
SJIep JAHHOTO PaJMOaKTUBHOIO BEIIECTBA YMEHbIIAeTcs B jBa paza. Coot-
BETCTBEHHO BJIBO€ YMEHBIIAETCS] MHTEHCUBHOCTh MOHU3UPYIOIIETO H3ITyde-
HUSl, UCITyCKaeMOT0 3TUM PaJIMOAKTUBHBIM BEIIECTBOM. MexX Ty MOCTOSTHHON
pacmazna (A) u neproaom noiypacnana (712) CymecTByeT COOTHOIIICHHE

T, M2 00693 (3.10)
A A

Benuuuna, oOpaTHass TOCTOSHHOW pacmajia, Ha3bIBAeTCS CPeAHHUM

BpeMeHeM KU3HM T PaJIMOAKTUBHOTO si/Ipa:
r:l:h:1,443-T1/2. (3.11)
A 0,693

[lepuon mosypacmnana A pa3iudHbIX PaIUOHYKIUI0B UMEET MPOTS-
YKEHHOCTb OT JI0JIEW CeKYHJbI 10 MUJLIHApI0B JieT. COOTBETCTBEHHO, U pa-
JTIMOAKTUBHBIEC BELIECTBA PA3JEisIOT HA KOPOTKOXKMBYIIUE (Yachl, THU) U
JOJITOKUBYIITHE (MHOTHE TOJIBI).

Hanpumep: *g3Po (T2 = 1,6x107%c); *5U (Ti2 = 4,47x10'° sier).

: (3.9)

ITepuon momypacnaga — oAHA U3 OCHOBHBIX XapaKTEPUCTUK paaHOaK-
TUBHBIX BEUIECTB, KOTOPYIO YYUTHIBAIOT MPU UX MPAKTUYECKOM MPUMEHE-
HuM. Tak, mpu ramma-Tepanuu IMPEANoYTEeHUE OTHAIT PaJUOAKTHUBHBIM
BELIECTBAM € OOJIBIIMM IIEPHOJOM IOJIypaciaja.

Hanpumep: 31 Cs (T12 = 30 ner); $9Co (T12 = 5,25 roza).

[Ipn BBEAEHMN PaAMOAKTUBHBIX BEIIECTB B OPTaHU3M C JUArHOCTUYE-
CKOM LIEJIbIO CTPEMSTCS CBECTH K MUHUMYMY J03y OOJY4Y€HHUs OPraHOB U
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TKaHEH, MOATOMY MCHOJIb3YIOT PaJMOAKTUBHBIEC BEIIECTBA, MEPUO IOJIY-
pacraja KOTOPhIX HEBEIUK.

Hanpumep: 21Na (12 = 14,9 u), 31 (T1p =2,3 u).

3.4. AKTUBHOCTb U eAUHMULbI U3MEpPeHnn

AKTHBHOCTBb €CTh MCpa MHTCHCUBHOCTH paciiaga paIuOHYyKINIa, OHA
OIIPCACIIACTCA KaK KOJIMYCCTBO paCIadoB AACP aTOMOB PAAMOAKTHUBHOIO
BCIICCTBA B CIMHUIY BpEMCHH, T. €. KaK CKOPOCTH pacliaga sAacp.

Ecan PadIOaKTHUBHOC BCIICCTBO COACPIKUT N aTOMOB H A — €ro IocTo-
SAHHasd pacllaja, BbIpaXXarolasa JOJII0 pacCllaadromnuxcCsa aTOMOB B CAWHHUIY
BpPEMCHH, TO aAKTUBHOCTb 6y,Z[GT paBHa

A== N N e o (3.12)
dt ’

N3BecTHO, 4TO MOCTOSTHHAS PAaIMOAKTUBHOIO pacnaga U Mepruol moiry-
pacniaga 712 CBA3aHbl COOTHOLLIEHUEM

A=—". (3.13)

MouJib BemeCTBa CONECPKUT 6,02x10% aromoB. B Macce m BemecTna
C MAaCCOBBIM YHUCJIOM A 4YUCI0 aTOMOB N paBHO

23
N:6’02 10 m. (3.14)
A
Torga akTHBHOCTH UCTOYHHUKA BhIpaxaeTcst (hoOpMyJIoit
23
A, :1n2 6,02-10 m’ (3.15)

A-T

rne A, — aKTUBHOCTh paJMOHYKIWAA, bk; m — macca pagnonykmuna, T; 4 —

MaccOBOE YUCIIO PaAUOHYKINA; T — MepHo Modypacnaia paIuoHyKIUAa, C.
AKTHBHOCTb HCTOYHHUKA, B KOTOPOM COJIEPKATCS paUOAKTHUBHBIC P

OJIHOTO BH/Ia, YMEHBIIAETCS] BO BPEMEHH I10 SKCIIOHEHIIMAIBHOMY 3aKOHY:

An=Aoe %310 (3.16)

rae Ao — aKTUBHOCTh MCTOYHHMKA B HAYaJIbHBI MOMEHT BpeMeHu ¢ = ();
{ — TeKylIee BpeMsi, KOTOPOMY COOTBETCTBYET aKTUBHOCTD BEIIECTBA Aj.

47



Uem MeHbIIIe MEepUoJ Modypacnaga, TeM OoJibliasi AO0Js siAep aTOMOB
PaIMOHYKIIMIa paclaaeTcsi B €IUHUILy BpeMeHu. Yucio pacmnaaoB B e1u-
HUILYy BPEMEHHU B JAHHOM KOJIMYECTBE PAJMOAKTUBHOIO BEILIECTBA BBIPAYKAET
aKTUBHOCTh BellecTBa. [103TOMy KONMMYECTBO PaJMOAKTUBHOTO BEIIECTBA
yIo0Hee BEIpaKaTh HE B BECOBBIX EAMHMIIAX, a B €MHMUIIAX AKTUBHOCTH.

Ennnunen nsmepenus akTUBHOCTA B MEXIyHapOJIHON CUCTEME E€JIU-
uun (CH) asnsiercs bekkepeab (bk). Eqununia Ha3BaHa B 4eCTh EPBOOT-
KpBIBATENSI PAJMOAKTUBHOCTH (PpaHIy3cKoro yueHoro AHpu bekkeperns.
bekkepens paBeH aKTMBHOCTH HYKJIHJA B PaadOaKTHBHOM HMCTOYHHUKE, B
KoTopoMm 3a Bpems 1 ¢ npoucxoaut 1 pacman, T. €. 1 bk = 1 pacm./c.

B mpaktuke nmpuMeHsieTCss U BHECUCTEMHAs €UHUIIA U3MEPEHHUs aK-
tuBHOCTH — Kiopm (Ku). Kiopu paBeH akTUBHOCTH HYKJIWAA B paJHOaK-
THBHOM HCTOYHMKE, B KOTOPOM 3a Bpems 1 ¢ mpoucxomut 3,7x10'° pacna-
108, T. €. 1 Ku = 3,7x10'° Bk, Takoii akTuBHOCTBIO 00anaeT 1 T pagus, u
paanoakTUBHOCTH 1 T Ra Oblia mpuHSTA 3a eAMHUITY n3Meperus Kropwu.

1 Bk = 1 pacm./c = 2,703x107'! Ku.

Bec paanonyknuaa aktuBHOCTRIO 1 Ku Tem Oomblie, 4eM MeljieHHee
pacmaaeTcsi BEIIECTBO, T. €. YeM OOJbIIe MepHro] ero moiypacmana. Taxk,
wis i Na (Th2 = 15 1) macca = 0,1 T; s %o, Pu (T12 = 24,4 ThiC. JeT) Mac-
ca=16r; maa *5; U (T2 = 4,5 muipa. met) Macca = 3 T.

JIJ1a XapaKkTepUCTUKY 3arPS3HEHHOCTH MPOAYKTOB MTUTAHUS, BOJIBI, CTPO-
UTEILHBIX MaTEPHUAJIOB, TIOYBHI U T. JI. UCIIOJIB3YIOTCS: yeIbHAs aKTUBHOCTH
Am = An/ m, 00beMHast aKTUBHOCTb Ay = A,/ V' 1 NOBEPXHOCTHAsI aKTUBHOCTb
As=A,/ S, e m u V' — cOOTBETCTBEHHO Macca U 00beM Ipernapara mpooObl ¢
AKTUBHOCTBIO A, a S — IIIONIa/Ib 3arPA3HEHHON TOBEPXHOCTH.

VY aenbHast akTUBHOCTD A, n3Mepsercst B eaunuiiax CU B br/kr, oobeMHast

aKTUBHOCTH Ay — B BK/M?, MOBEPXHOCTHAS aKTMBHOCTHL — B Bx/M?. Ha mpakTuke
TaKKe MCTIONB3YIOTCSI BHECUCTEMHBIC €TMHUITBI aKTHBHOCTH (Ta0. 4).

Tabnuma 4
EavHAUbI H3MEPeHusT PaTH0aKTHBHOCTH
O003HaUYEHNS U €JUHULIB
Bennunna U3MEPEHUS CootHowerHe Mexy

Ennuuna CU | BHecuctemHas CAMHHIIAMH

AKTHUBHOCTB A Bk A Kn |1 Bk = lpacm./c = 2,703x107"! Kun
1 Ku=3,7x10'" Bk

V nenpHast Am Br/kr | Ayn Kuw/kr |1 Br/kr = 0,27x107'° Ku/kr
AKTUBHOCTb 1 Ku/kr = 3,7x10'° Bx/kr
O6BbeMHAas Av | Be/m® | Aos | Kuw/n |1 Br/m®=0,27x10"7 Ku/n
AKTUBHOCTb 1 Ku/n =3,7x107 bx/m®
IosepxHoctHas | As | Bk/M? | Aues | Ku/km? |1 Br/em? =10* Br/m? = 0,27 Ku/km?
AKTUBHOCTH 1 Ku/xm? = 37 xbx/m?
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Br10op euHUIT ATUX BEIUYUH OTPEIeIIIeTCs KOHKPETHOM 3a1auei.

Hampumep, momycTHMyr0 KOHIICHTPAIMIO PATAOHYKIHIOB B BOJIE
(00BEMHYIO aKTHBHOCTE) yI00HEE BhIpakaTh BK/11, a B Bo3myxe — B Bk/m>.

Eciau miotHoCcTh TipoOBI p = 1 Kr/7 (Hampumep, BOAbI), H3MEPECHHBIC
3HaueHUs 00BEMHON aKTUBHOCTHU Ay, BK/1, YUCIEHHO COBMAMAIOT C yIETh-
HOM aKTUBHOCTBIO A, BK/KT.

Ecnmu mnoTHOCTE MpoOBI oTiudaeTcs ot 1 Kr/J, yAeIbHYI0 aKTUBHOCTD
poOBI MOXKHO HAWTH 110 hopMyIIe

An=Ar/ p. (3.17)

3.5. leneHune TAXKeNbIX AAEp U LenHaAa peakuma aeneHuna

B Hacrosimee BpemMsi MHOTHME MPUPOIHBIE JETKOAOCTYIIHBIE PECYPCHI
IUTaHEeThl ucdeprbiBaloTcs. JloObIBaTh ChIpbe MPUXOAUTCS HA OOJIBIION
riyouHe Wik Ha MOpPCKuX Mmenbdax. OrpaHMYeHHbIE MHUPOBBIE 3aIaChl
He(TU U rasa, Ka3ajoch Obl, CTaBAT YEJIOBEUECTBO MEpe] MEepPCIeKTUBOM
JHEpreTuYeckoro kpusnca. OIHAKO MCIOJIB30BAHUE SIIEPHON SHEPTHH U
yTJIsl 1aeT 4eJI0BEYECTBY BO3MOXKHOCThH M30€XaTh 3TOro. Pesynbrarsl QyH-
JAMEHTATbHBIX UCCIIEIOBAaHUM (PU3UKH aTOMHOTO sJIpa MO3BOJISIIOT OTBECTH
yIpO3y SHEPreTUYECKOro KpU3nuca MyTeM HCIOJb30BaHUS SHEPIHH, BbIJIE-
JISIEMOU MPU HEKOTOPBIX PEAKIUSIX JIEJICHUS aTOMHBIX SJIEP.

Mex 1y HyKJIIOHaAMH, COCTaBJISIFOIIMMU SIAPO aToMa, AEUCTBYIOT 0C000-
ro poja CWbl, Ha3bIBaeMble siiepHbIMH. OHU IEUCTBYIOT HA OYEHb MaJbIX
PACCTOSIHUSX — TOJBKO MEXIY COCEIHUMHU HYKJIOHAMH — U O BEJIIUYUHE
HAMHOT'O OOJIbIII€ TPAaBUTAIMOHHBIX U DJIEKTPOMArHUTHBIX CHJI, TTOITOMY
sfipa OOJbIIEH YaCTH XUMHUUECKUX PJIEMEHTOB YPE3BhIUAHHO TPOYHBI.

[IpodHOCTB siEp XapaKTEpU3yeTCs IHEPIrUeH CBA3H, KOTOpas 3aBUCHUT
OT OOIIEero yrcia HyKJIOHOB B SIA[pE, a TakKe OT KOJUYECTBEHHOI'O COOT-

HOILIIEHUSI B HEM IPOTOHOB M HEUTPOHOB. Hanmpumep, ZSEU COJICP/KHUT B S1-

pe 92 npotoHa u 146 HEUTPOHOB, 2S§U — 92 npotona u 143 uelitpona. Usz-

235 o
BCCTHO, 4TO 92U ACIINTCA B AJACPHBIX pEaKTOpax 1moa ACHUCTBUCM MCIJICH-

o 238
HBIX 1 6BICTpBIX HCUTPOHOB, a 92U HC OCIINTCA.

Yewm Oonpine mo aOCOTIOTHON BENWYMHE YIEIbHAs SHEPTUsl CBS3H,
TeM npouHee sapo. [loaTomy Bcsikoe mpeBpalleHHE OJHUX aTOMOB B
JIpyrue, CBA3aHHOE C U3MEHEHHEM 4YHClia HYKJIOHOB B MX SiIpax, JIOJKHO
COIIPOBOXKAATHCS BBIJICTICHUEM DSHEPIUH, €CIIM spa MoJlydaroTcs Oolee
poyYHble (C OOJBLIEN YHEPTUEN CBSA3M), MU MOTJIOMEHUEM SHEPTUH, €CIIU

49



oOpasyemble siipa MEHEe MPOYHbI, 4eM UcxoaHbie. OTCIONa CleayeT,
YTO €CIIM Pa3JeNUTh TSIKEI0e SIAPO Ha JIBE 4aCTU (OCKOJIKH) UJIU CO-
CIMHUTH BA JIETKHUX sIApa, TO B 000UX CIydasX JOJKHA BBIACIUTHCS

2
sHeprus. Hampumep, npu peneHum sAapa SSU (3Heprus CBS3U

E1=1750 M»B) Ha aBa mpuMEpHO paBHBIX IO Macce OCKOJIKa (PHEPTUs
cBsizu E> = 1950 M»sB) nomkHa BBIAEIUTCS 3HEPrHsi, paBHAs Pa3HOCTHU
E>— E1=1950—- 1750 = 200 M»>B.

OHeprus, OCBOOOXJaemasi MNpH PA3JIMUHBIX TPEBPAILICHUSIX SIAEp,
HAa3bIBACTCS SIACPHOIA.

O0a myTH MOTy4eHUs SIACPHON SHEPTUH — JIeJIeHUuEe THKeJIbIX si/iep U Co-
eIMHEeHNe (CHHTEe3) JIETKHMX si/Iep — MCIIONIb3YIOTCS B HacTosuiee Bpems. [lep-
BbIl NYTh MPUMEHSAETCS B SIICPHBIX PEAKUMAX C TSHKEIBIMUA 3JIEMEHTaMH,
HaIpuMeEp C U30TOMAMHU YPaHa, BTOPOW — B TEPMOSACPHBIX PEAKIMAX C JIETKHU-
MU 3JIEMEHTaMU, HalIpUMEP € U30TOMAMHU BOJIOpOia (IEUTEprEM, TPUTHEM).

[lenenue snep aTOMOB MOXKET MPOUCXOAUTH CAMOIIPOU3BOJIBHO WUIIU TPU
BO3JICHCTBUM HA HUX PA3JIMYHBIX JIEMEHTAPHBIX YACTHUII U JIETKHUX SIIEP.

CaMonpou3sBoJIbHBIH pacnaj siiep MNPOUCXOIUT B €CTECTBEHHBIX
YCIIOBHUSIX, ITIPA 3TOM MHTEHCUBHOCTH MPOLIECCA HE MOJIACTCSA YIPABICHUIO
U OTPENENIIeTCS UCKIIIOUUTEIbHO UHANBUYATbHBIMU (DU3NYECKUMU CBOM-
CTBAMM CaMHUX PAAUOHYKJIUAOB U HE 3aBUCUT OT BHEILIHUX yCJIOBHUH.

B atoMHBIX peakTopax U AJIepHBIX OoenpuIiacax jaejieHue sep aTOMOB
(mensuuxcs) BEIIECTB OCYIIECTBISECTCS MPU MOMOIIM HEMTPOHOB. OTH
S/IEpHBIC YACTHUIIBI CTIOCOOHBI CPABHUTEIHHO JIETKO TPOHUKATH B PO, TO-
CKOJIBKY UM HE€ IPUXOIUTCS MPEOJ0IIEBATh IIPU ITOM JIEKTPOCTATUYECKHUE
CHJIbI OTTAJIKUBAHUSA SAPA.

MexaHu3m JeneHus TSKEINbIX AIEp MOJ IEMCTBUEM HEMTPOHOB IMOKa-

3aH Ha puc. 5 (Ha mpuMepe AeIeHus 23; U).

Heiimpon

Aopo

S ‘-‘,',T“N\\i}.*“

Heiimpon

X
% =

o3

Puc. 5. MexaHu3m JieJIeHUs TSKEIbIX sIAEp
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o 235 .
HeiitpoH 3axBaTbiBaeTCs SAPOM o, U, Ipu 3TOM 00pa3yercsi HeyCTOM-

236
YUBOC IIPOMEKYTOUYHOC AP0 92U BCJICACTBUC IMOJYUYCHUA AAPOM JOIIOJ-

HUTEJNBHOU AHEpruu (BO30YyKJEHUS), paBHOW CyMME SHEPIHM CBSI3U HYK-
JIOHOB B SJIp€ U KNHETUYECKOW DHEPTUHU 3aXBAYEHHOTO HEUTPOHA 7.

Ecnu sHeprust Bo30Oy:XAeHHUSI TPOMEKYTOUHOTO siipa MPEBBICUT OMpe-
JIEJICHHBII TIOPOT, BEJIMYMHA KOTOPOIO PA3IM4YHA I PA3HbIX SAAEp, AAPO
pa3feNnuTCcs Ha 4YacTH (OCKOJIKH), T. €. IPOU30i1eT peakuus aeneHus. Eciau
K€ yKa3aHHBIM MOpOr He OyJIeT MPEBBIIIEH, TO JEJICHUE HE NPOU30MIET, a
BBIJICJINTCA DJIEMEHTApHAs 4YacTULAa WM T'aMMa-KBAaHT C OIIPENEIICHHON
DHEPIUEH, a APO BO3BPATUTCA B OCHOBHOE COCTOSIHHE.

N3 Bcex HM3BECTHBIX PEAKUUM NEIEHUS TSKEIbIX SIAEP HEUTPOHAMU

. 233
HauOONBIINN UHTEPEC MPECTABIIAIOT PEAKLUU ACJIEHUS sAep aTOMOB o, U,

235 23 o
»U 1 9491Pu. IIpn 3axBare sapaMy 3THUX M30TOIIOB HEUTPOHOB HaxXe C

OuYCHb HEOOJBIION PHEPrueil (MeAJICHHBIX HEHTPOHOB) MPOUCXOAUT JIeTie-
HUE SIep Ha JBa OCKOJKa, 00JaJaromux OoNblIel sHepruei, yueM UcXo-
Hble anpa. Kpome TOoro, B MOMEHT AEJIEHUS UCIYCKAKOTCA 2—3 HEUTPOHA,
KOTOpbIE CIIOCOOHBI pa3/ieauTh 2—3 HOBBIX SApa 3THUX K€ MU30TOIOB, B pe-
3yJBTaTE YErOo MOTYT IOSBUTHCA elle 2—3 HEUTPOHA HA KaXKJ0€ pa3/ievB-
nieecs A1po, u T. 1. (puc. 6).

Heumpon

235
Puc. 6. Llennas snepHas peakuus AeaeHus o, U

CrnenoBaresibHO, B OOJIBIION Macce ATUX M30TOMOB CO3JAOTCS YCIIO-
BHS 11 BOSBHUKHOBEHUSI CAMOPa3BUBAIOLICICA HEMHOM S/IePHOM peaKkuu
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AeJIeHUs1, TP KOTOPOU YHCIIO AeNsuXcs saep OyJAeT HapacTaTh JIaBUHO-
00pa3HO U B TEUEHHUE BEChbMa MAaJjoro MPOMEXKYTKa BPEMEHU BBIIEIUTCS
OTPOMHOE KOJIMYECTBO 3HEpruu. Tak Mpu JeNeHur BceX sAep aTOMOB,

2
Haxoxsmmxcs B 1 T %) U, 0cBOOOKIAETCA TaKOE XKe KOTHUECTBO SHEPTHH,

KAaK IIPY B3PBIBE TPOTHUIIOBOTO 3apsiaa BecoM 20 T.

B npyrux m3oronax ypaHa W IUTyTOHHS CaMOPAa3BUBAOIIASACS LENHas
peakuus JeleHUs OCYIIECTBIEHA ObITh HE MOXKET, T. K. SHEPrus HEUTpPO-
HOB, 00pa3yronMXcs Npu ACICHUH AJIep aTOMOB 3TUX U30TOIOB, HEIOCTA-

TOYHA JUIS MOCHEAYIOIIUX ACNIeHUW. Tak, HampuMmep, IS JEJEHUS sapa

238 . . .
o, U TpeOyIoTCsl HEUTPOHBI C KUHETUYECKOH sHeprueil He meHee 0,9 M»3B.

BemecrBa, B KOTOpPBIX BO3MOXHO OCYILIECTBJIEHHE CaMOpPa3BUBAIO-
HICKUCS LIEMTHOW SIICPHOM pEaKUHUM JACJICHUS, HA3bIBAIOT ACJSIIMMHUCH Be-
IECTBAMHU WIH SACPHBIM FOPHOYHNM.

CamopasBuBaromasicsi (1lenHas) peakiusi ACJCHUsT Ha TEIJIOBBIX
HEHUTPOHAX MOYKET HOCUTHh HeyIpaBJ/isieMblil (B3pbIBHOM) XapaKTep, pH
ATOM OHAa CIY’)KUT HCTOYHUKOM OHHEPruu B SAEPHBIX Ooerpuriacax, u
yIpaBJsieMblil XapakTep — CIYXUT HUCTOYHUKOM MOJIYYECHHUSI TEILJIOBOU
SHEPTUHU B AJIEPHBIX PEAKTOPAX.

g mostydeHust ynpapiisieMOM LEMHOM SIEPHOM pEaKUUH, OYEBUIHO,
HEO0OXOJMMO CO3/IaTh TaKUE YCIIOBHUS, YTOOBI KaXJI0€ AP0, MOTJIOTUBIIEE
HEWTPOH, MPU JIEJIEHUH BBIACISUIO B CPEAHEM OJWMH HEUTPOH MAYIIETO Ha
JIEJIEHUE BTOPOTO TSKEIIOTO AIpa.

OCHOBHOE KOJIMYECTBO YHEPTUH SIACPHBIX PEAKIINI BBIACISAETCA B BUJIE
TerioThl. Tak, HampuMmep, TeMmreparypa B 00JacTH SIEPHOTO B3pbIBA JO-
cturaet 10 miH. rpagycoB Llenbcusi.

B sipepHbIX peakTopax UCIOJb3YIOTCS HE YHACTBIE U30TOIIBI, 4 UX CME-
CH, HampuMep MPUPOAHBIA YpaH (2§§U), oOoramieHHbIH W30TOMaMHU ZSSU
(o 5%). C nmoMouipio CrelraIbHbIX MOTJIOTUTENIC HEUTPOHOB YUCIO Jie-
JIEHWWA B €IWHUIlY BPEMEHM MOJJEPKUBAETCS HA 3aJlaHHOM YPOBHE, HE
IIPUBOJISILIEM K IIEPETPEBY U PA3PYLIEHUIO PEAKTOPA.

[Ipotiecc neneHrs MOKET MPOUCXOIUTh Pa3InYHbIMK Ty TsiMu. Hanbo-
Jiee BEPOSITHBIM SIBJISIETCS AEJIEHUE HA OCKOJIKHA, MACChl KOTOPBIX OTHOCSTCS

235
NpUOIN3NTENBHO Kak 2 : 3. Peakuus genenus “, U:

144 89 1
/ ssBa+ 3 Kr+3,n+0,
235 1 140 94 1
140 94 1
sCs + ZRb+2 n+0.
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HpyruMm crocoOOM TONyYEeHUS SACPHOM PHEPTUU SIBISIETCS COCIU-
HEHUE JIETKUX siaep (peakius cuHTe3a). OCylecTBUTh PEAKIINI0 CHHTE3a
3HAYUTEIBHO TPYJAHEE, YeM PEAKIUI0 JeNeHUs. DTO OOBSCHSIETCS TEM,
YTO COEIMHEHUIO SIAEP MPEMSATCTBYET UX B3aMMHOE AJIEKTPOCTATUYECKOE
oTTankuBanue. COEIUHUTHCA MOTYT TOJIBKO sifpa, oOnafaroiiue O0ob-
IIMM 3aMacoM KUHETHYEeCKOW 3Hepruu. Takue sigpa, IBUTasich C OrpoM-
HOW CKOpPOCTBHIO, MOTYT COJMXKAThCS HACTOJIBKO, YTO MEXIy HUMH
HAaYHYT JI€MICTBOBATH SIJICPHBIE CUJIbI B3aUMHOI'O MPUTSKEHUS, KOTOPbIE
00yCIIOBIIMBAIOT COEIMHEHUE JIETKUX SJIepP, COMPOBOXKIAIOIIEECS BbIje-
JIEHUEM OBICTPBIX HEUTPOHOB. HeoOX0anMMyI0 CKOPOCTh ABIMXKEHUS sapa
MOTYT IPUOOPECTH MPU TEMIIepaType MopsiiKa MIJUTHOHOB TpaaycoB. 1o
ATOM MPUYUHE pPEaKIUH CUHTE3a fJIep HA3bIBAIOTCS TEPMOSAEPHBIMHU
peaknusIMM.

B npupoje TepMosiiepHbIe peakiiui CyliecTBYOT B Henpax CoHIa u
3Be3n, e Temreparypa AOCTUraeT AECATKOB MHIJIMOHOB TpanaycoB. B
3€MHBIX YCJIOBHUSIX TeMIepaTrypa, HeoOXxoaumas JJisl MPOTEKAHUST PEeaKIUU
CUHTE3a sifiep, MOKa YTO JIOCTUTAETCS TOJILKO B 30HE SIIEPHOrO B3pbIBA, OC-
HOBAHHOTO Ha JIEJICHUU TSKENbIX SIIEP.

Coznlanre BBICOKOW TeMIepaTypbl ¢ MOMOIIbIO BHEIIHETO MCTOYHHMKA
HE0OXOMMO JIMIIIb ISl Hayaia Peakiiy, a 3aTeM OHAa CMOXKET IMOIePKU-
BaThCA 3a CUET COOCTBEHHOM 3HEepruu. Ecnu sHepreTudyeckrue moTepu oxa-
KYTCsl OOJIBIIMMH, YEM BBIICTSIONMIAACS DHEPrusi, TO TeMIeparypa MOHU-
3UTCSL U TEPMOSIIEPHAs PEAKIIUS TPEKPATUTCSL.

C Touku 3peHUs MOJyYEHUS YHEPTUM MPEICTABIAIOT UHTEPEC CICIY-
IOLUE PEAKIUU:

“H+ H— jHe + on + 17,6 MaB,

sHe + yn +3,25 MaB,
’H +21H<: Sy
H + H+4 M>B,
"H+7H — jHe+2,n+11,3 MaB.

. 2 3

ITpu peaxunn coenuuenus neirepus (1H) u tpurus (1H) obecnieun-

BAETCSl MAKCUMAJIbHOE BBIJICJICHUE SHEPTUN U UCITyCKAaHUE HEUTPOHOB BBI-
. 238

COKMX 3HEprui, ClloCOOHBIX BBI3BATh AEJIEHME HM30TONA o, U, cocTaBisto-

IeT0 B IPUPOAHOM cMecu ypaHa 6osiee 99%.
Ornenka sHEpreTuyeckoro 3G dexkra TepMOsICPHON pEaKINK MOKa3bi-

4
BacT, YTO IIPpHU CUHTEC3C 1 kr 2H€ BBIJIEIISIETCS B S pa3 OoJIbIIIE SHCPIrum, 4¢M

2
npu genennn 1 xr %, U.
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Ecnu qyist peakiiu TepMOSIIEPHOTO CUHTE3a UCTO0JIb30BATh TUIPHU]T JTH-
tus (LiH), To peakius mpoTekaeT mo cxeme

‘Li+ o n — H +;He+4M>B.

Hanee oOpa3oBaBIIMICS TPUTUN BCTYIMAET B PEAKIMIO C JEUTEpUEM U
BBIJICJIIETCA OCHOBHOE KOJIMYECTBO SHEPTUM:

"H + *H — jHe +, n+17,6 MaB.

[IpumeneHne rufpuaa JUTUS B Ka4€CTBE TEPMOSIEPHOTO IOPIOYErO
Ja€T BO3MOXHOCTbh OTKa3aThCsl OT HEMOCPEICTBEHHOI'O UCITOJIB30BAHUS J10-
pOroro paiiOaKTUBHOIO TPUTHS.

SlnepHble peakTOPbI HA MeVICHHBIX U OBICTPBIX HETPOHAX

SAnepHble SHEPreTUYECKUE YCTAHOBKH MCIIOJIb3YIOTCSl HA aTOMHBIX DJIeK-
TPUYECKUX CTAHLMUAX, HA CIIyTHUKAX 3€MJIM, Ha KPYITHOM MOPCKOM TpaHC-
IIOPTE, OCHOBHBIM 3JIEMEHTOM KOTOPBIX SIBIISIETCS IEPHBII PEAKTOP.

SlnepHbIM peaKTOPOM HAa3bIBAETCS YCTPOWCTBO, B KOTOPOM OCY-
LIECTBIISIETCS yIpaBisieMasl LielHasi peakiys JeIeHUs TKEIbIX siep, co-
MIPOBOKIAOMIASACS BbIIECICHUEM SHepruu. Kak yke oTMeuanoch paHee,
YCIIOBHEM OCYLIECTBJICHUS CAMOIOAICPKUBAIOIIEHCS HEMHOM 1epHON pe-
aKLWX SIBJISETCS HAIMYHUE JOCTATOYHOIO KOJIMYECTBA BTOPHYHBIX HEUTPO-
HOB, BO3HUKAIOIIMX B IpoLiecce ACJICHUs TSKEIOoro sjpa Ha 0oliee JeTKue
apa (OCKOJIKM) M MMEIIIUX BO3MOYKHOCTh Y4acTBOBAaTh B JAJIbHEHUIIEM
IIpoLecce NENEHUS TSHKEIBIX Sep.

OCHOBHBIMM YaCTAMH SIIEPHOTO PEAKTOPA JHOOOr0 TUMA SIBISIOTCA:

1) akTUBHAsA 30HA, II€ HAXOJUTCS SIIEPHOE TOIUIUBO, MPOTEKAET LIETI-
Hasl peakuys JEIEHUS AP U BBIIEISIETCS SHEPIUS;

2) oTpakaTe/lb HEWTPOHOB, KOTOPBIM OKPY>KAa€T AKTUBHYIO 30HY U
CIOCOOCTBYET YMEHBIIEHUIO YTEUKH HEUTPOHOB U3 aKTUBHOW 30HBI ITyTEM
UX OTpakeHHs: oOpaTHO B 30HY. Martepuanibl OTpa>keHUs TOJKHBI 00Ja1aTh
MaJioil BEpOSITHOCTBIO 3aXBaTa HEUTPOHOB, HO OOJIBIIION BEPOSTHOCTHIO MX
yIPYIroro paccerBaHus;

3) TemI0HOCHTEJIb — UCTIONB3YETCS /IJIs1 OTBOJIA TETUIAa U3 aKTUBHOM 30HBI;

4) cucreMa ynpasJieHHs U PeryJJMPpOBAaHUSA LHEIHON peaKIum;

5) cuctema OMOJOTrHYECKON 3amMUTHI (pPaAUAllMOHHON 3allUTHI),
peloXpaHsonias 00CIyXKUBAIOIUA TEPCOHAT OT BPEIHOTO JEUCTBUS
VOHU3UPYIOIIETr0 U3TyYEHUS.

B snepHbIX peakTopax Ha MEJIEHHBIX HEUTPOHAX aKTUBHAs 30HA KPOME
SJIEPHOTO TOIUIMBA COAECPKUT 3aMEJIUTENb OBICTPBIX HEUTPOHOB, 00pa3zy-
IOIIUXCS MPU LEMHOM peakuuu JeJIeHHs aTOMHbIX snep. [IpumeHsroT
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3amennuTenu (rpadur), a Takke OpraHM4eCcKue >KMJIKOCTH U BOJY, KOTO-
pbl€ OTHOBPEMEHHO MOTYT CIIY>KUTb U TeIIoHOcuTeneM. Ecnu 3amemnre-
Js1 B aKTUBHOHM 30HE HET, TO OCHOBHAsI 4acTb JAEJIECHUS sIep MPOUCXOTUT
O] BIUSHUEM OBICTPBIX HEUTPOHOB ¢ 3Heprueit Oonbmie 10 k3B. Peaktop
0e3 3aMeAIUTeNs — PeakTop Ha OBICTPBIX HEUTPOHAX — MOXKET CTaTh KPH-
TUYECKUM JIMILb IPU KCIONb30BAHUU MPHUPOAHOrO ypaHa, 00OTaIEHHOTO

235
U30TOIOM o, U 10 KoHIeHTpanuu okomno 10%.
B akTHBHOM 30HE peakTOpa Ha MEIJICHHBIX HEUTPOHAX PACIIOIOKEHBI
238 235
TEIUIOBBIAETIAIONINE DIIEMEHTBI, COAepkKaIIue cMech o, U u "5, U, u 3amen-

JUTENb, B KOTOPOM HEWTPOHBI 3aMEIJISIOTCSA A0 SHepruu okoisio 1 3B.
TensoBbiaeasiomue 3aeMenTsl (TBIAJIbI) npeacraBnsioT coboit 610Ku
U3 JIeJSIIerocs MaTepuaia, 3aKJIIOYEHHbIE B FEPMETHYECKYIO OOO0JIOUKY,
c1a00 TOTJIOMIAIOIIYI0 HEUTPOHBI. 3a CUET SHEPTUU JEJICHUs TEIJIOBbIIe-
JSAIOIIME JIEMEHTBHI Pa30rPEBAIOTCS U OTPAXarOT SHEPTUI0 TEIJIOHOCUTE-
JI10, KOTOPBIM LIUPKYJIUPYET B KaHAJIAX.

K TB3Jlam nipeabsBIsiOTCS BBICOKME TEXHUYECKUE TPEOOBAHUS: MPO-
CTOTa KOHCTPYKIIMU; MEXaHUYECKasi YCTOMYUBOCTh U MIPOYHOCTh B MOTOKE
TEIJIOHOCUTENS, 00ecieunBaloas COXpaHEHUE Pa3MEPOB U TepMETUYHO-
CTH; Majo€ IOTJIONIEHNE HEUTPOHOB KOHCTPYKLUMOHHBIM MAaTEPHUAIOM
TB3JIa 1 MUHMMYM KOHCTPYKIIMOHHOI'O MaTepualia B aKTUBHOU 30HE; OT-
CyTCTBHE B3aMMOJCHCTBUS SIAECPHOTO TOIUIMBA M NPOAYKTOB IEJIEHUS C
o6omoukoit TBDJIoB, TEmJIOHOCHUTENIEM W 3aMeIUTENIeM MNpH paboduX
temrneparypax. ['eomerpuueckas hopma TBIJla nomkHa obecneduTs Tpe-
OyemMoe COOTHOIICHHE IIOMIAN TOBEPXHOCTH U 00beMa U MAKCUMAJIbHYIO
MHTEHCUBHOCTb OTBOJA TEIUIOTHI TEIUIOHOCUTEIEM OT BCEH IMOBEPXHOCTHU
TBD3JIa, a Takke rapaHTUPOBATh OOJIBIIYIO TITyOUHY BBITOPAHMS SIEPHOTO
TOIUIMBA W BBICOKYIO CTENEHb yAEpKaHUA NPOAYKTOB AesneHus. TBOJIbl
JOJDKHBI 00JIaZiaTh pajilalliOHHON CTOMKOCTHIO, MTPOCTOTONH M IKOHOMUY-
HOCTBIO PEreHEpalny SIEPHOr0 TOIUIMBA, HU3KOW CTOMMOCTBIO, UMETH
TpeOyeMble pa3Mepbl U KOHCTPYKIIHIO, OOECIEUMBAIOIINE BO3MOKHOCTh
OBICTPOTO MPOBEJAECHUS IEPETPY30UHBIX OIEpaIUil.

B nemsix 6e30macHOCTH HajekHasi TePMETUYHOCTh 0Oosiouek TBOJIos
JIOJDKHA COXPaHSTbCS B TEUYEHUE BCEro CpoKa pabOThl AKTHBHOM 30HBI
(3-5 net) u mocnenyromiero xpaneHus orpadorapmux TB3JIoB 1o oTmpaBku
Ha nepepaboTKy (1-3 roga). Ilpu npoeKTHPOBaHMN aKTUBHOM 30HBI HEOOXO-
MO 33apaHee yCTaHOBUTh U OOOCHOBATh JIOMYCTUMBIE TPEIEIIbI MOBPEKIC-
Hust TBDJIoB (koM4ecTBO U CTETEHb MOBPEXKACHMS ). AKTUBHAS 30HA MPO-
eKTUPYETCs] TAKUM 00pa3oM, YTOOBI pU paboTe Ha MPOTSHKEHUU BCETO €r0
pacyeTHOro CpokKa CIy>KObl HE MPEBBIIANIKNCH YCTAaHOBJIEHHBIE MpEEibl
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noBpexienus: TBDJIoB. BeimonHenne ykazaHHBIX TpeOOBaHM oOecrieunBa-
€TCsl KOHCTPYKUINEN aKTUBHOW 30HBI, KAYECTBOM TEIUIOHOCHUTEJS, XapaKTEPH-
CTUKaMHU U HAJIEKHOCTBIO CUCTEMBI TEIUIOOTBOA. B mpornecce 3kcruryaTanyuu
BO3MOKHO HapyllIeHUE TepMETHYHOCTU 000s04eK oTaenbHbix TBOJIoB. Paz-
JMYAIOT JBa BUJ/Ia TAKWX HAPYIICHUIA: 00pa30BaHNe MUKPOTPEILUH, Yepe3 KO-
TOpBIE Ta3000pa3HbIE MPOAYKTHI JesieHus BHIXOAAT u3 TBOJIa B Temnonocu-
TeNb (IeEeKT TUMa Ta30BOM TUIOTHOCTH); BOSHUKHOBEHHE 1e(DEKTOB, TIPU KO-
TOPBIX BO3MOKEH MPSAMOU KOHTAKT TOILIMBA C TEIJIOHOCUTEIIEM.

YnpaBiieHHEe UENHOW pPEaKIUEeN OCYIIECTBISACTCA CHEHUATbHBIMU
YIPaBISAIOMMMU CTEPKHAMHU, WU3TOTOBJICHHBIMH M3 MaTEPHUAJOB, CHUJIBHO
MOTJIOMIAIOIIUX HEUTPOHBI (Hampumep, Oop, kaamuit). M3menss xonuue-
CTBO U IITyOHHY MOTPYKEHUS YIPABIISIONUX CTEPKHEH, MOXKHO PETYIUPO-
BAaTb HEUTPOHHBIE IIOTOKM, & CIEAOBATEIBbHO, HHTEHCUBHOCTh LIETTHOU pe-
aKIUU U BBIPAOOTKY SHEPTUH.

B nactosiiee Bpemsi pazpaboTaHO OOJBIIOE KOJIWYECTBO Pa3IMUHBIX
MOZENEN SIAEPHBIX PEAKTOPOB, KOTOPBIE PA3IMYAIOTCA MO BUAY SIEPHOIO
TOIUIMBA (ypaH, IUIyTOHHI), 10 XMMHUYECKOMY COCTaBYy SIIEPHOrO TOIUIMBA
(ypaH, AMOKCHJ ypaHa), TI0 BUAY TEeIUIOHOCUTEN (BOJa, TsKenas Boaa, op-
raHUYECKUE PACTBOPUTENH U APYTHUE), IO BUAY 3aMennuTens (rpadur, Bo-
na, OepuILInii).

PeakTopsl, B KOTOpBIX MACJIEHUE ANEp NPOU3BOAUTCS B OCHOBHOM
HeWTpoHaMu ¢ 3Hepruer 6ombiie 0,5 MaB, Ha3bIBalOTCS peakTopamMu Ha
ObICTPBIX HeHTPOHAX. PeakTopsl, B KOTOPBIX OOJBIIMHCTBO JEICHUN MPO-
UCXOJUT B PE3YJbTATE MOTJIONIEHUS IpaMU AEISAIIMXCS U30TONOB MPOMeE-
KYTOUHBIX HEUTPOHOB, HA3bIBAIOTCS PEAKTOPAMH HA IMPOMEKYTOYHBIX
(pe30HAHCHBIX) HEMTPOHAX.

Haubonee pacnpoctpaneHHbiMu Ha ADC SBISIOTCS PeaKkTOPbI
0osabmoi MomHocTH KaHajabHuble (PBMK) u Bo1o-BOAsIHbIE JHEPIeTH-
yeckue peakropsl (BBIP).

AxtuBHas 30Ha PBMK nuamerpom 11,8 M 1 BbIcOTOM 7 M NpeacTaB-
JseT co00M LMIMHAPUYECKYIO KIIAJIKYy, COCTOSLIYI0 M3 TpadHUTOBBIX O10-
KOB — 3ameonumensb. B Kaxmoro 0J10Kke UMEETCSt OTBEPCTHE JJI TEXHOJIO-
ruyeckoro kanama (Bcero 1700).

B kxaxxnom kanane yctanoBieHo n8a TB3Jla, umeronux ¢gopMy moJbIx
TpyOoK auamerpoM 13,5 MM U anuHO#R 3,5 M, CTEHKH KOTOPBIX TOJIIHUHON
0,9 MM BBITIOJIHEHBI U3 IUPKOHUEBOTO ciiaBa. TBOJIel 3amonHeHsl Taod-

2
JIETKAMH U3 JHOKCH/IA ypaHa, 000TaleHHoro o, U — 10 2%. Obmas Macca

tToruiuBa B akTuBHOM 30He PBEMK coctaBiser 190 T. B mpouecce paboTbl
peaktopa TBOJIbl oxnaxaaroTcs NPOXOASIIMMH MO TEXHOJIOTHYECKUM Ka-
HajaM MOTOKaMH TEIJIOHOCUTEISI (BOJIbI).
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[IpuHnnnuansHas cxema peakropa PBMK-1000 noka3ana Ha puc. 7.

Puc. 7. PeakTop 607b1110i1 MOIITHOCTH KaHAIBHBIN Ha TEIJIOBBIX HEHTPOHAX
PBEMK-1000:
1 — TypborenepaTop; 2 — CTepXKHU yIpaBieHus; 3 — 6apabaHbI-cenapaTopsl;
4 — KOHJIeHCaTOpPBl; 5 — rpaUTOBBIIM 3aMeUIUTEINb; 6 — aKTUBHAs 30HA;
7 — TBOJIkr; 8 — 3ammuTHAs 000JI0UKa U3 OETOHA

Jlna ynpaBneHust LETHOM siiepHOM peakiuen, npoucxoasaiein B TBOJlax,
B CIICHIMAJIHBIC KAHAJIBI BBOISATCS PETYIMPYIOIINE U YIIPABJISIONIAE CTEPKHH,
BBITIOJTHEHHBIC U3 KaJMHUsI WK OOpa, KOTOPHIE XOPOIIO MOTJIONIAI0T HEUTPO-
Hbl. CTEp)XKHU CBOOOHO TIEPEMEIIAIOTCS IO CIEIUAIbHBIM KaHaiaM. | 1yOu-
Ha MOTPYKEHUS PETYJIMPYIOIIETO CTEP>KHSI ONPENEISAET CTENEHb MOTJIOICHUS
HeiTpoHoB. [1o mepudeprn akTHBHON 30HBI PACIIONIOKEH CIIOU ompadicamens
HelmpoHo8 — Te ke TpaUTOBbIC OJIOKH, HO O€3 KaHAJIOB.

['paduroBas knagka OKpyXeHa IWIHHAPUIECKAM CTAIBHBIM 0aKOM C
BOJIOM, KOTOPBIN MpeaHa3HaueH sl OMOJOTUYECKOM 3alUuThl OT HEHTpO-
HOB M raMMa-m3iydeHuii. Kpome Ttoro, peaktop pasmeniaercsi B 6ETOHHOMH
maxte pazmepoM 21,6x21,6x25,5 m.

Taxkum 06pa3om, ocHOBHBIMU diieMeHTaMu PBMK siBisiroTCS TEMIOBBI-
JEIIAIOIIAE JIEMEHTBI, 3alOJHEHHBIE SIEPHBIM TOIUIMBOM, 3aMEHUTEND U
OTpaXkaTesib HEUTPOHOB, TETUIOHOCUTEIb U PETYJIUPYIOIINE CTEPKHU, CITY-
YKalllKe JUIsl YIPAaBICHUS PA3BUTUEM IEPHOM PEAKIUU JICIICHUS.

[Tpunun padorsl ADC ¢ peaktopom tuna PEMK cocrout B cieayto-

2

mem. llosBastomuecs B pe3ynbTaTe ACJICHUS SIEP ggU BTOPHUYHBIE

ObICTpble HEUTPOHBI BBHIXOJAT M3 TBOJIoB u momamgaioT B rpaduTOBBIN
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3aMeIInuTeNb. B pe3ynbrare mMpoX0oXKACHUS M0 3aMEUIUTEI0 OHU TEPSIOT
3HAYUTEIBHYIO YacTh CBOEH DHEPTUM U, Y)KE SBIISISICH TEIJIOBBIMU, BHOBb
nonajgarT B OAuH U3 cocenHnx TBOJIoB m ydacTBYHOT B JajibHEWIIEM

rporecce JeJIECHUs sIep 23; U. DHeprusi 1IeNHON siAEpHON peakIuu BhIJC-

JSeTCS B BHUJIE KUHETUUECKON IHEPTHHM «OCKOJKOBY» (80%), BTOPUUHBIX
HEHUTPOHOB, anbda-, OeTa-4acTUll U raMMa-KBaHTOB, B PE3yJbTaTE YETro
npoucxoaut pazorpeB TBDJIoB u rpaduToBoil kiagku 3amenauTes. Ten-
JIOHOCHUTEINb, B KAYECTBE KOTOPOTO MCIOJIB3YETCA BOJIA, ABUTAsICh B TEXHO-
JIOTMYECKUX KaHajgax CHU3Y BBEpPX MOJ AaBieHHeM okojo 7 Mlla, oxia-
KIAeT aKTUBHYIO 30HY peakTtopa. B pe3ynbpTare mpouCcXOOUT HArpeB Tel-
JOHOCHUTEIIS 10 Temiieparypbl 285°C Ha BBIXOJI€ U3 PEaKTOpa.

Jlanee mapoBojsiHasi CMECh TPAHCIOPTUPYETCS MO TPyOONpoBOjIaM B
cenaparop, CIyKallui JUIsl OTAENEHU BOAbI OT napa. OTcenapupoBaHHbBIN
HACBIILICHHBIM Tap MO JaBJIEHWEM IOMNaJaeT Ha JIOMACTH TypOWHBI, CBS-
3aHHOM C TEHEPATOPOM BAIEKTPUUYECKOTO TOKA.

OTtpabGoTaHHBIN Map HaNpaBiseTCd B TEXHOJIOTHYECKUNA KOHJIEHCATOD,
KOHJICHCUPYETCS, CMEIINBAETCS C TEIUIOHOCUTEIIEM, MMOCTYNAIOIINM U3 Ce-
napaTopa, U MoJ JaBJICHUEM, CO34aBa€MbIM IUPKYISLUOHHBIM HACOCOM,
BHOBb IIOCTYIAET B TEXHOJIOTUYECKHE KaHAJIbI aKTUBHOM 30HBI PEaKkTOpa.

[IpenMy1iiecTBaMu TaKUX PEAKTOPOB SIBISIFOTCS BO3MOKHOCTh 3aMEHBI
TB3JIoB 06e€3 OCTaHOBKM peakTopa M BO3MOXKHOCTHb MOKAaHAJIBLHOI'O KOH-
TpoJIsL cocTosiHus peakTopa. K Hemocratkam peakropoB PMDBK cnenyer
OTHECTH HU3KYI0 CTaOMIBHOCTH PA0OThI HAa MajbIX YPOBHSX MOIIHOCTH,
HEJ0CTaTOYHOE OBICTPOACHCTBUE CUCTEMBI YIPABIICHUS 3aIUThI U UCIOJIb-
30BaHHE OJHOKOHTYPHOW CXE€Mbl, B KOTOPOH MMEETCs peajbHas BO3MOXK-
HOCTb PaJIMOAKTUBHOIO 3arpsi3HEHUs TypOoreHepaTopa.

Cpeau peakTopoB, paOoTarOIMX Ha TEIUIOBBIX HEHUTpOHaX, Hamboiee
HIMPOKOE PAaCIpOCTPAHEHHE BO MHOTMX CTpaHax MUpa MOJYyYWIH BOAO-
BOJSIHbIC JHEPreTHYEeCKHE PEAKTOPBI.

PeakTopsl 3TOrO THIA COCTOSAT HU3 CIEAYIOIIMX OCHOBHBIX KOHCTPYK-
THUBHBIX 3JIEMEHTOB: KOPITYC C KPBIIIKOM, B KOTOPOM pa3memiatrorcsa TBO-
JIpl, coOpaHHBIE B KacceThl; OpPraHbl yMPAaBICHUS U 3alUTHI, TEIUIOBON
SKpaH, BBINOJIHAIONIMN OJHOBPEMEHHO pOJb OTPAXKATENS] HEHUTPOHOB H
OMOJIOrMYeCKOM 3auThI (puc. 8).

Kopnyc BBOP npencraBnser coboil BEpTHKAIbHBIN TOJICTOCTCHHBIN
LUJIVMHIP W3 BBICOKONPOYHOM JIETHPOBAHHOW CTady BBICOTOM 12-25M m
nuaMmeTpoM 3—8 M (B 3aBUCUMOCTH OT MOIIHOCTU peakTopa). CBepXy Kop-
yC pEeaKTopa FepMETHUYHO 3aKPBHIBAETCS MACCUBHOW CTaIbHOM cepuye-
CKOM KPBILIKOM.
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Puc. 8. [Ipunnunuansuas cxema ADC BBOP-1000:
1 — TennoBOM 3KpaH; 2 — Kopiyc; 3 — KpbIIIKa, 4 — TpyOONpOBO/IbI IEPBOr0 KOHTYPA;
5 — TpyOonpoBobI BTOPOro KOHTYpa; 6 — mapoBasi TypOHHa; 7 — TeHEepaTop;
8 — TeXHONIOruuecKuil KoHaeHcarop; 9, /1 — HUPKYISIHMOHHBIE HACOCHI;
10 — maporeneparop; /2 — TBOJIb

Copepxauue sinepHoe torneo TBOJIst BBOP anamornunsl no ¢op-
me TBOJIam PBMK, cobpansl B kacceThl. Beero B peaktop tuna BBOP 3a-
rpyxaetcs 40 T SAEpPHOrO TOIUIMBA U €KETOJHO 3aMeHsieTcsl 1/3 BbIropeB-
mero. Mexnay kacceramu ¢ TBOJlamu pazmeniaroTcs peryimpyromme Kac-
CeThI U3 OOPUCTON CTaIM, XOPOIIO MOTJIOIIAIOIINE HEUTPOHHI.

Kopnyc peakTopa ycraHoBieH B OETOHHOW O0OO0JIOUKE, SIBISIOLIEHCS
OJIHUM U3 0apbepoB paavanoHHoM 3amuThl. [Ipunnun padorsr ADC c ce-
PUKHBIM BOAO-BOJISIHBIM PEAKTOPOM 3JIEKTpUUECKON MOITHOCTHIO 440 MBT
(BBDOP-440) coctout B cieayromeM. TemiooTBOJ OT aKTHBHOH 30HBI
AJIEPHOTO PEAKTOPA OCYLIECTBISAETCS MO IBYXKOHTYPHOM cxeMe. TernoHo-
cuTenb (BoJa) MEPBOro KOHTypa, uMmeromui temneparypy 270°C, no Ttpy-
OOIpPOBOIY MOABOJUTCS K aKTMBHOM 30HE PEAKTOpa IO BHICOKUM JaBJie-
HueM nopsanka 12,5 Mlla, nognepkuBaeMbIM HUPKYISLHUOHHBIM HACOCOM.
[Tpoxonst Mo aKTUBHOM 30HE, TerIoHOcuTeNb HarpeBaetcs 10 300°C (BbI-
COKO€ JJaBJICHUE B KOHTYpPE HE MO3BOJISIET BOJE 3aKMIIETh) U JajblIE IO-
CTyHaeT B IMApOreHePaTop.

B maporeHepaTope TEIUIOHOCHUTENb IEPBOTO KOHTYypa OTHAET CBOE
TEIUIO TAK HA3bIBAEMOM NMUTATEIBHON BOJE BTOPOTO KOHTYPA, HaXOASAIICH-
cs moja Oosiee HU3KUM JaBieHueM (mpubausutensHo 4,4 Mlla). [loatomy
BOJa BTOPOrO KOHTypa 3aKUNAET W NPEBpALacTCs B HEPAJIUOAKTUBHBIN
nap, KOTOpPbIN 1O MapoBOY MOAAETCS HA MapOBYIO TypOUHY, CBSI3aHHYIO C
IeHEepaTOpPOM DJIEKTPUUYECKOTO ToKa. OTpabOoTaHHBIN map OXJaXkKIaeTcs B
TEXHOJIOTUYECKOM KOHAEHCATOpPE, U MOJ JECHCTBUEM MUTATEIBHOIO Hacoca
KOHJICHCAT BHOBBH MOCTYINAET B MaporeHeparop. /[ByXKOHTypHas cxema
TEIJIO0TBOA O0ECTIeYMBAET paiualiMoOHHy10 Oe3onmacHoCcTh ADC.
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[lepcniekTBBI pa3BUTHUS SIACPHOM SHEPIETUKU B HACTOSIIEE BpEMs
CBA3BIBAIOT CO CTPOUTENBCTBOM PEAKTOPOB Ha OBICTPBIX HEUTpoHax. Taxxke
pEeaKkToOpbl Hapsiy C BbIPAOOTKON 3JEKTPOIHEPTUU MO3BOJISIOT OCYIECTB-
JIATh PACUIMPEHHOE BOCIPOU3BOJICTBO IEPHOTO TOIUIMBA, BOBJIEKAs B TOII-

o < 2
JIMBHBIM HUKJI HC TOJIBKO ACIIAIIHUCCA TCIJIOBBIMM HCHUTPOHAMU SSU 00041

239 238 232
»U n

.Pu, HO 1 o Th (ero cogepxaHue B 3¢MHOU KOpe NMPUMEPHO B

4 pasa BBbIIIIE, UEM npnpozxﬂoro ypaHa).

B aktuBHOI 30HE peakTOopa Ha OBICTPBIX HEUTPOHAX pa3zMENIAIOTCA
TB3JIbl ¢ BBICOKOOOOTAIIEHHBIM TOIUTMBOM. AKTHBHAsi 30Ha OKpY>KaeTcs
30HOW BOCHPOU3BOACTBA, cocrosuei n3 TBOJIoB, comepxamux TOIIIHUB-
HOE CchIphe (0O€MHEHHBIN ypaH, Topuii). BelneTatonue U3 akTUBHOW 30HBI
HEWTPOHBI 3aXBaThIBAIOTCS B 30HE BOCIPOM3BOJICTBA SAJIPAMU TOILUIMBHOIO
CBIpbs, B pe3yJibTaTe 00pazyercs HOBOE sAepHOE TOIUIHMBO. OCOOBIM N10-
CTOMHCTBOM OBICTPBIX PEAKTOPOB SIBJISICTCS BO3MOKHOCTh OpPTaHHU3AINU B
HUX PAaCHIMPEHHOTO BOCIPOU3BOJCTBA SJIEPHOIO TOILIMBA, T. €. OJHOBpE-
MEHHO C BBIPA0OTKON PHEPTUU MOKHO MPOU3BOJAUTH BMECTO BBITOPEBIIIETO
SJIEPHOTO TOIIMBAa HOBOE. JJisi OBICTPHIX PEAKTOPOB HE TpeOyeTcs 3ame]I-
JIUTEIb, & TEIVIOHOCUTENb HE TOJKEH 3aMEJISATh HEUTPOHBI.

B akTuBHOM 30HE peakTopa Ha OBICTPHIX HEHUTPOHAX OTCYTCTBYET 3a-
MEJUIUTENb, B CBSA3HM C 3TUM 00bEM aKTUBHOM 30HBI peakTopa BO MHOIO pa3
menbmie, yeM B PEMK umu BBOP, u cocrasnsger npumepro 2 M°. B kaue-
CTBE smepﬂoro TOIUUIMBA B PEAKTOPAxX MCHOJIb3YETCS MCKYCCTBEHHO MOJTY-

YeHHBIH 5, PU MM BRICOKOOGOTameHHbIi (Gomee 20%) ypaH.

B aktuBHO# 30He peakropa BH-600 pa3smemaercs 370 TOMIMBHBIX
cOOpOK, B KaXA0W U3 KOTOpbIX coaepxkutcsa o 127 TBDJIos u 27 crepx-
HEW CUCTEMBI YIIPABJICHUS U aBaPUHHOU 3aLLUATHI.

AKTHBHas 30Ha PEaKkTOpa CO BCEX CTOPOH OKPYKEHA 30HOM BOCIIPOU3-

BOJCTBa, cocTosmeil n3 TBDJIOB ¢ JMOKCHAOM ypaHa WIH 50 Th. 3oHa
BOCIIPOM3BO/ICTBA OJJHOBPEMEHHO UT'PAET POJIb OTPAKATENS HEUTPOHOB.
Boigenstonuecss B akTUBHOW 30HE B PE3yJIbTaTe JCICHUS SIIEp 23 U
(nnu 94Pu) OBICTpbIE BTOPUYHBIC HEUTPOHBI MONAJAIOT B 30HY BOCIPOU3-
BOJICTBA, TJle MPOUCXOAUT UX pPaTUAIMOHHBIA 3aXBaT SApPaMHU 23§U (v

2 5o Th). OH conpoBoXKAaeTcs PsIOM MOCIENYIOIUX OeTa-pacnagoB, IpoTe-

Karomux 110 CJICAYIOIINM CXEMaM:

U+ In 52U BINp B9py;
23 MuH 2,3 cyT
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22 MUH 27,4 cyT.

Jns oTBOAAa TEIIOBOM SHEPruM B aKTHUBHOW 30HE peakTopa BH-600
UCIIOJIb3YETCSl TPEXKOHTYpPHAs TEXHOJIOrHYecKas cxema (puc. 9).
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Puc. 9. Texnonoruueckas cxema ADC ¢ peakTopoM Ha ObICTPBIX HEHTPOHAX:
1 — TBDJIbl aktuBHOM 30HBI; 2 — TBOJIbI 30HBI BOCPOU3BOACTBA; 3 — KOPITYC PEAKTOPA;
4 — GETOHHBIHN KOPITYC peaKTopa; 5 — TeIUIOHOCUTENb IIEPBOTO KOHTYPA;
6 — TEIJIOHOCUTEIb BTOPOT'0 KOHTYPA; 7 — TEIUNIOHOCUTEINB TPETHETO KOHTYPA;
8 — mapoBas TypOuHa; 9 — reHepaTop; /() — TEXHOIOTUYECKUN KOHJCHCATOP;
11 — maporenepatop; /2 — MPOMEKYyTOUHBIN TETUIOOOMEHHUK;
13 — IUPKYJISAUOHHBIN HacoC

B nepBom U BTOPOM KOHTypax B Kau€CTBE TEIJIOHOCHUTEISI UCIIOJIb3Y-
€TCs JKUAKAWA HaTpui, TemIepaTypa IUIAaBICHHUS KOTOPOTO COCTABISET
98°C, on o0Jj1aacT MaJIOH ITOTJIONIAIOIIEH M 3aMeISIONIEH CIIOCOOHOCTRIO
HEHUTPOHOB.

Kupgkuii HaTpuil mEpBOro KOHTYpAa Ha BBIXOAE U3 PEAKTOpPAa HUMEET
temriepatypy 550°C u mocTynmaeT B MHPOMEXKYTOUYHBIM TEIIOOOMEHHUK.
Tam OH OTZHaeT TEIIOTy TEIIOHOCHUTEIIO BTOPOTO KOHTYpPaA, B KA4€CTBE KO-
TOPOTO TOXE€ HCHOJIB3YETCS KUJAKUUA HATpUi. TerioHOCHUTENb BTOPOTO
KOHTypa IOCTYIAaeT B IApOre€HepaTop, I'Ie IPOUCXOAUT NPEBPAIIEHUE B
nap BOJBI, SBISIOLICHCS TEIUIOHOCHTENIEM TPEThEro LHUPKYISLUOHHOTO
KOHTypa. BpIpaOaTbiBaeMblii B MaporeHepaTrope nap 1O AaBICHUEM
14 MIla noctynaer B TypOuHY d3JekTporeHepaTopa. OTpaOoTaHHBIN map
[OCJIE OXJIAXKIEHUS B TEXHOJIOIMYECKOM KOHJAECHCATOPE HAIPABIISIETCS
HACOCOM OIISITh B maporeHeparop. Takum oOpa3om, cxemy TeIIO0TBOIa Ha
ADC c peakropom bH-600 cocTaBistoT OnMH paAMOAKTUBHBIN U 1BA HEpa-
JMOAKTUBHBIX KOHTYpa. Bpemsa pabotsl reneparopa bH-600 mexny nepe-
rpy3KaMHu ToIuinBa coctasiseT 150 cyTok.
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[Ipu skcmnmyarammu ADC kpome mpoOJjeM, CBS3aHHBIX C 3aX0po-
HEHUEM BBICOKOPAJUOAKTUBHBIX OTXOOB SJIEPHOTO TOIUIMBHOTO IIMKJIA
(ATLI), BO3HUKAIOT AOIMOJHHUTENbHbBIE MPOOJIEMbI, KOTOPbIE O0YCIIOBIEHBI
CPOKOM CIIY>KOBI siiepHbIX peakTopoB (20—40 net). [Tocne okoH4YaHUs ITO-
IO CpOKa CIIyObl peaKTOpbl HEOOXOJAMMO BBIBOJUTH U3 IKCIUIyaTalllH, a
U3 aKTUBHOM 30HBI MX HEOOXOIUMO U3BJIEKATh SAEPHOE TOIUIMBO, TEIIIOHO-
cutesb. Cam peakTop KOHCEPBUPYIOT WM JEMOHTHPYIOT. OIBIT 1eMOHTa-
’a OTPaOOTaHHBIX SIEPHBIX PEAKTOPOB B MUPE OUYE€Hb HEOOJIBIIIOMN.

@

1. OOmue cBeeHus 00 aToMe M AaTOMHOM sJIpe. SIBlIeHne paauoakKTUBHOCTH.
2. OCHOBHOM 3aKOH PaJMOAKTUBHOIO pacmajga. AKTUBHOCTh M CAUHHIIBI €€
U3MEpEHusl.

3. JleneHue TSHKETBIX SIAEP U LIETTHAs PEAKIUs IeTICHMSL.

4. ITpuniun pa®oThI SIEPHBIX peakTopoB. MIX XapakTepuCTUKH.

5. IlpuBenute ocHOBHBIE XapakTepucTHku peakropoB BBOP-1000 u PBMK-1000.
B uem ux otnuumne?

6. OcHOBHBIE XapaKTEPUCTUKH PEaKTOpoB Ha ObIcTpbIX HeWTpoHax BH-600.



Nekuua 4. NOHU3UPYIOLLMUE USNTYHEHUA,
UX XAPAKTEPUCTUKU N B3AUMOEUCTBUE
C BELLECTBOM. UCTOYHUKN U3NYYEHUN

4.1. Honusupyrowue uznyueHus, ux xapakmepucmuxu.

4.2. Anvgha-usnyuenue.

4.3. bema-u3nyuenue.

4.4. Heumponnoe uznyuenue.

4.5. 'amma-uznyuyenue.

4.6. OcHogHble 0o3umempuyecKue GeIUYUHbl U eOUHUYbl UX UMepe-
Hust. Ces13b MedHcoy 003amu.

4.1. NoHM3MpyoLwme nsnyvyeHua, UX XxapakTepucTuku

JIroboe u3nydeHue, B3auMOJICHCTBUE KOTOPOTO CO CPEION MPUBOAUT K
00pa30BaHUIO DJIEKTPUYECKU 3apsHDKEHHBIX YaCTHIl, HA3bIBACTCS MOHU3H-
pyromuM. M3imyyeHns oTIMYArOTCS IO NMPOHUKAOIIEH M MOHU3UPYIOLIEH
criocooHoctr. MoHM3upyomas crnocoOHOCTh H3Ty4YeHHUsT 00yCIOBIEHA
MOHH3ALMEN aTOMOB M MOJIEKYJI B PE€3yJIbTAaTe€ B3AaUMOJCUCTBHS YaCTHUI] CO
cpenoil. Ilponukammas cnocoOHOCTb — 3TO MPOHUKHOBEHUE HUOHU3UPY-
IOIIHUX M3JIYYEHUH B MacCy BEIECTBa HA HEKOTOPYIO TIIyOUHY.

HNouusupyromee u3jydeHnue — U3Iy4eHUE, KOTOPOE 00pa3yeTcss mpu
paauoOaKTUBHOM pacnajie, SJICPHBbIX MPEBPAILCHUIX, TOPMOKECHHH 3apsi-
YKEHHBIX YaCTHI] B BELIECTBE U 00pa3zyeT MpH B3aUMOJEHCTBUU CO CPElION
VMOHBI Pa3HbIX 3HAKOB. MoHW3Mpylollee U3IydeHUE HE BOCIPUHUMAETCS
OpraHaMH YyBCTB: MbI €0 HE BUJIUM U HE CJIBIIIMM, HE OLIYyIIaeM BO3JIEH-
CTBHUSI HA HalllK Tena. VIOHU3UPYIOIINE U3IIYyYEHHUs Pa3AeisIlOT Ha DJIEKTPO-
MAarHUTHOE U KOPIYCKYJISIPHOE.

K sgexkrpoMmarHUTHBIM ((POTOHHBIM) OTHOCAT PEHTTEHOBCKOE H
raMma-u3Jiay4deHus, KOTOpble MPEACTABISIIOT COOON MOTOK AJIEKTPOMAarHUT-
HOM SHEpPruu C pa3HOM (NMPEMMYIIECTBEHHO KOPOTKOM) JJIMHON BOJIHBI.
ComnHile ABISETCS MPUPOIHBIM UCTOYHUKOM YIbTPaduOIETOBOTO U PEHT-
T€HOBCKOIO H3J1y4YeHHs. PEHTT€HOBCKOE M3IIyYEHUE MOTJIOMIAETCS 3€MHOM
atMoc(epoit; ecnu Obl ATOr0 HE MPOUCXOJUIIO, TO OHO T'YOUTEIBHO NEH-
CTBOBAJIO ObI HAa BCE JKMBOE HA 3eMII€.

KopnyckyasipHoe HoHM3HpYyIOLIee HM3Jy4eHHME — IOTOK DJIEMEH-
TapHBIX YaCTHUI], 0OPa3yIOIIUXCS PU PATUOAKTUBHOM pacmajie, sIepHbIX
MpeBpalIeHusIX, MO0 reHepupyeMbIX Ha yckoputensax. K Hemy oTHocsTCS:

63



0eTa-yacTULbl (3JIEKTPOHBI M TIO3UTPOHBI), HEUTPOHBI, IPOTOHBI U asb(a-
YaCTHIIBI (Spa aToMa reius).

K MOHM3HUPYIOIUM OTHOCSTCS Takke KOCMUYECKHE M3ITy4YeHUs, KOTO-
pbI€ MPUXOJAT HA 3EMITIO U3 KOCMUYECKOTO TPOCTPAHCTBA.

Bo3nelicTBre MOHU3UPYIOIIUX HW3IYyYEHUHM HA BELIECTBA HA3bIBACTCS
o0JryueHueM.

3a €aUMHULlY SHEPIHM PaJMOAaKTHUBHBIX W3JyYEHHW MPUHAT 3JIEKTPOH-
BOJIbT (3B). DeKTPOH-BOJIBT — 3TO 3HEPrus, KOTOpPYyHO MpuoOpeTaer
AIIEKTPOH, MPOXOJs B DJEKTPHUYECKOM IOJIE PA3HOCTh IOTEHIIMAIOB, PaB-
HYIO0 OJJHOMY BOJIBTY.

Anbda- u Oera-yacTulbl, FaMMa-KBaHThl IpPU PACTIIPOCTPAHEHUHU B
pa3HBIX cpelax B3auMOJIECHCTBYIOT C aTOMaMH M MOJIEKYJIAMHU BEIECTBA,
MOTYT II€peaBaTh MOCIEIHUM YacThb CBOE SHEPTrMU U MEHATH HAIpaBJie-
HUE JIBWKEHUS. ATOMBI M MOJIEKYJIbl, MOJyYUBIINE H30BITOK HHEPIHH, B
npolecce CTOJIKHOBEHHUS MepexoasT B Bo30yxkaAeHHOe coctosHue. [lpu
TOM MOXET MPOUCXOANTh NOHU3ALMS aTOMOB WJIA MOJIEKYJ (OTPBIB AJIEK-
TPOHOB), @ MOJIEKYJIbI MOTYT ¥ JUCCOLMUPOBATH HA WOHBIL. J[JI1 HOHMU3aUU
OOJIBIIMHCTBA XMMUYECKUX BEIIECTB, KOTOPHIE BXOJAT B COCTaB OUOJIOTH-
YeCcKUX 00BEKTOB, He0OXoarMa 3Heprus nopsaaka 10 3B.

Honmsupyromias crnocoOHOCTh U3TyUeHUs OnpeiesisieTcs: yAeJbHOW HOHM-
3allMeid, T. €. YHUCIIOM Tap MOHOB, CO3/IaBa€MbIX YAaCTHIICH B €UHUIIE 00bema,
Macchl Cpeibl WM Ha €IMHULE JJIMHBI IyTH. DHeprus, HeoO0xoaumas Ha oopa-
30BAHUE OJJHOI Napbl MOHOB, HA3bIBACTCS MOTEHIMAIOM HOHU3ALMHU JTAHHOTO
BEILIECTBA, WM CPeAHEl sHepruel noHoobpazoBanus. Hamprmep, nmoreHuman
VMOHM3allMM BO3[yXa COCTaBJsIeT B cpenneM 34 5B. Ecim sHeprus usimyyeHws,
KOTOpasi NEPENaeTCs aToMy WJIM MOJIEKYJIE, MEHBIIIE, YEM IOTEHIMAJI NOHN3a-
U BEILECTBA, TO POUCXOJUT BO30Y K IeHUE aToMa 0e3 00pa30BaHMsI HOHOB.

Yucno nap MOHOB, KOTOpbIE 00pa30BaHbl B CpeJie raMMa-KBaHTOM WIIH
YaCTHUIEH HA €IVHUILIEC JUIMHBI CBOErO MYTH, HA3bIBACTCS JIMHEHHOM IIOT-
HOCTBIO MOHM3ANMU. [Ipy KaX10M aKkTe B3aMMOJEHUCTBUS YacTULA TEPSIET
YacTh CBOEH DHEPTUMU M 3aTOPMAKUBAETCS, €€ CKOPOCTh YMEHBILIAETCS 10
TOr0 MOMEHTA, [I0Ka HE CTAHET PAaBHOW CKOPOCTH TETUIOBOTO JABUKEHUS.

[Iponukaromass CrOCOOHOCTh M3IYyUYEHUU OMPENEIseTCs BEIMYUMHON
npoOera. Ilpoder — myTh, MPOWUICHHBIN YaCTHUIIEW B BELIECTBE O €€ MOJ-
HOM OCTaHOBKH, OOYCJIOBJICHHOM TEM WJIM MHBIM BUJIOM B3aUMO/JICHCTBUSI.

4.2. Anbda-nsnyyeHue

Aabda-u3aydyeHue — 3TO MMOTOK YACTUL, SBJISIOIMIUXCS SIpaMu aToMa
4
renus (,He) u oGnamaromumu 1Bymsl equHULaMH 3apsga. Macca anbda-

64



YacTULBI Mq = 6,64x107%7 kr, 3apan go = 3,204x107!° K. PagunoaktusHoe
IpeBpallleHHE aTOMHOIO S/Ipa, CONPOBOXKJIAIOIIEECS BHIJIETOM M3 HETO
anb(da-4acTull, Ha3pIBaeTCA ajdb(a-pacnagom.

Anbda-pacniag MOXKET ObITh BHIPAXKEH CIEIYIOIINM COOTHOIIICHUEM:

A A4 4
;X = ;Y + ,He.

3apsmoBoe umciIo Z pacnafaromerocs aapa »Z Tpu anbha-pacmase

YMEHBIIAETCA Ha JBE €IUHMIBI, MACCOBOE YHUCIO 4 — HA YEThIPE €IHU-
Huuel. [lpumepom anbda-pacnaga MOXET CIYXKUTh PaJUOAKTUBHOE

peBpaleHne 5, Pu ¢ HCIycKaHHEM anb(ha-qacTHIl pa3THIHEIX YHEPI Uil
(5,11; 5,14; 5,16 M»B) u ramma-kBanToB (0,02; 0,05 M»B). I'amma-
KBAaHThl HMCIIyCKAlOTCA Ao4YepHUMHU sapamMu U-235, HaxomsmuMmucs B
BO30YXJEHHOM COCTOSTHUMU:

aPu— U + JHe+y.

OCHOBHBIMH HCTOYHUKAMU alib(ha-u3IyuyeHUs SBISIIOTCS €CTECTBEH-
HBIC PAIMOAKTUBHBIE U30TOIMbI, MHOTME U3 KOTOPBIX MCHYCKAKOT MPHU pac-
naje anb(ha-4yacTUIIbl C SHEpruen B npeaenax ot 2 10 8,8 MaB. Ilpu stom
BCE spa OJHUX PATUOHYKIUIOB MCIYCKaIOT aib(a-dyacTuilel, obiagaro-
e OJHOM M TOM K€ SHEPTUeh. ITO MOHOIHEPreTHYECKHEe U3JIYyUdaTe N,

HaTpEMep, 93U (4,5 MaB), %$Po (6,78 MaB). Snpa apyrux 31eMeHTOB
UCITyCKAIOT aib(a-4yacTUIbl PA3IUYHBIX JHEPTUi; TakK, HANpUMEpP, MPHU
pacnazne 23§U npuMepHo 10% anwda-yactui] umerot sHepruro 4,58 MaB,

86% — 4,40 MaB u 4% — 4,18 M»sB. DHeprus ramma-KBaHTOB, UCITyCKae-
MBIX JTOYepHUMH (BO30YXJACHHBIMH) SiApaMu MOcie anb(a-pacnana, 0Obd-
HO He npesbimaet 0,5 MaB.

Anbda-dgacTuipl 001a1al0T HanboJiee BHICOKOM MOHU3UPYIOUIEH CITOo-
COOHOCTBHIO U HAMMEHBIIEH MPOHUKAIOIIEH CIOCOOHOCTHIO. VX yaenbHas
HOHM3alUs — JIUHelHasi IJI0THOCTL noHu3anuu (JITIN) — usmensiercs ot
25 1o 60 Teic. map noHOB Ha 1 cM myTH B Bo3ayxe. Ha oOpa3oBanue oaHOM
napsl HOHOB TpeOyeTtcst okojio 34 5B. Jlnuna mpoOera 3TUX 4acTHIl B BO3-
JyXe TPU HOPMAIBHBIX YCIOBUSAX — OT 2,5 1m0 8,6 cM; B OMOJIOTHYECKUX
cpeaax — He npeblmaer 70 MKM.

JlnuHa mpobera 4acTHIl 3aBUCHUT OT dHepruu. PasHbie rpymibl anbda-
YaCTHUII, TaKe UCITYCKAEMbIE OJJHUM U TEM K€ PaJIMOAKTUBHBIM SIIPOM, MO-
TYyT UMETh PA3JIUYHbIC SHEPTUM U, CIEOBATEIbHO, PA3JIMUYHbIC IJIUHBI IPO-
oera. CKOpoCTH NBIKECHHS anb(ha-4acTHI] B BO3AyXE B 3aBUCUMOCTH OT
sHepruu Haxonarcs B uHTepsaiie oT 14 000 mo 22 500 xm/c.
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Jnuna npoGera Ry (cM) B BO3ayXxe anb(a-4yacTulil ¢ SHepruei ot 3 10
8 M»B MokeT OBITh BBIUHCIICHA 110 AKCIIEPUMEHTAJILHOU (popMyIie

R, =12, (4.1)

[IpoGer anbda-yacTuil B BEHIECTBAX, OTIMYAIOMIMXCA OT BO3IyXa,
Haxo AT 1o Gopmyine bparra:

R =-Ym "o (4.2)

rae Eo — sHeprus anbda-yactuil, MaB; 4, — MaccoBoe 4KCIIO BEIIECTBA;
p — IJIOTHOCTh BELIECTBA, I/CM°.

B3aumoneiictBue aibga-4acTUIbl ¢ BEIIECTBOM IMPOSBISETCS BO B3a-
MMHOM OTTAJIKHBAHUU C TOJIOKUTEIBHO 3apSKCHHBIMH SIAPAMHU W TPUTS-
KEHUH C OTPULIATEIIBHO 3apsHKEHHBIMU AJIEKTPOHAMH aTOMOB.

B3aumopencTBre ¢ ssapaMu HE UTpaeT CyLIECTBEHHOU POJIH, T. K. SAEp
B BEIIIECTBE 3HAYUTEIHHO MEHBIIIE, YEM AJIEKTPOHOB. KuHeTHUeCcKass 3Hep-
rusi ajib(a-4acTUll MPU UX MPOXOKICHUU Yepe3 BEIIECTBO 3aTPAuUBaACTCS
IJIaBHBIM 00pa3oM Ha BO30YXJACHUE U MOHU3AIMIO aTOMOB CPE/Ibl U IUCCO-
UALNIO MOJIEKYII.

Korma anea-yactuiia okoHUYaTEIFHO PACXOIyEeT BECh CBOM 3arac Ku-
HETUYECKOUN AHEPIruM, TO MPUCOCANHSET K ce0e /Ba AJIEKTPOHA U MpeBpa-
IIAETCS B HEUTPAIbHBIN aTOM T'eJusl.

Koxa uenoBeka MOJHOCTBIO 3ajJep>KUBaeT aib(a-yacTuilpl. s uc-
KITFOUEHHUS 0KOra KOXH MpHU paboTe ¢ UCTOYHUKAMU allb(a-u3ayuyeHus uc-
MOJIB3YIOT 3aUIUTHBIE PE3UHOBBIC MTEPUYATKHU.

Anb(ha-gacTUII TIOJHOCTBIO TOTJIOMIAIOTCS onexaon. OmHako mpH
nonajaHuu aidh(a-4yacTull BHYTPb OpraHnu3Ma (C BO3yXOM, MUIIEH, BOJAOU
WIM Yepe3 OTKPBITYIO paHy) U3-3a CUIIBHOW MOHU3UPYIOLIEH CIIOCOOHOCTH
OHM CTAHOBSITCSI OYEHb OMACHBIMHU M BBI3BIBAIOT B MECTaX KOHTaKTa HEOO-
paTUMBbIE TIOBPEXKACHUS OMOJIOTUYECKON TKAHU.

N3zBectHO oko10 300 anbda-akKTUBHBIX PATUOHYKIUAOB, U3 HUX 40 5B-

235
AsI0TC MpupoAHbIMH. [Ipuponanbie anbga-uzinydaTenu: H30TONbl o, U,
23877 220 232 218 222 204
nU, “gsRa, 9 Th, “g, Po, % Ru, ", Rb.

B pesynbsrare aBapum Ha UepHoObUIbCKONH ADC OBUIM BBIOPOIICHBI

238 239
UCKYCCTBEHHbIE ajb(a-u3aydyaTeian: H30TONbl IUTyTOHHS ‘o, Pu, 5, Pu,

240, 241
oa PU, 75, Pu.

66



4.3. beta-usnyyeHue

Bera-yacTulbl — MOTOK 3JIEKTPOHOB WJIHM MO3UTPOHOB, HUCITYCKAEMBIX
ApaMu  paJMOAaKTUBHBIX DJJIEMEHTOB TMpu Oera-pacmaze. JneKkmpoH
(B -uactuna) umeer maccy me=9,109x1073! kxr u oTpunATENLHBINA 3aps
e=1,6x10""° K. Ilosumpon (B*-4actuna) — sneMeHTapHas 4acTUIIA C I10-
JIOKUTETBHBIM DJIEKTPUYECKUM 3apsiIOM, aHTUYACTHIA 0 OTHOIIECHUIO K
AJIEKTPOHY. Macchl AJEKTPOHA U MO3UTPOHA PABHBI, a UX JJIEKTPUUECKHE
3aps/ibl U MarHUTHBIE MOMEHTHI PaBHBI MO0 A0COIOTHOM BEIMYMHE, HO TIPO-
THUBOIIOJIOKHBI 10 3HAKY.

[To3utpon crtabwiieH, HO B BEMIECTBE CYIIECTBYET JHIIb KOPOTKOE
BpeMs (IOTU CEKYH/IbI) U3-3a AHHUTUJISIIIAN C DJICKTPOHAMHU.

bera-gacTuIel 0JHOTO W TOTO K€ PaTlOaKTUBHOTO dJeMeHTa oljana-
I0T Pa3IMYHBIM 3aMacoM JHEPruu. IJTO OOBIACHSETCS HpupoAon Oera-
PaIOaKTUBHEIX SIEP, TP KOTOPOM OOpa3yIOIIasicsl SHEPTHS pacIpeaeiis-
eTCsl MEXy JOUYEPHUM SIAPOM, OeTa-4yacTUIEH U HEUTPUHO.

DHepreTrueckuil cieKkTp 0eTa-4acTHIl CJI0KHBIA U HEMPEPHIBHBIN.

MakcumanbsHas sHeprus JexuT B npeaenax ot 0,018 go 13,5 M»sB.
[ToTox Oera-yacTull Ha3biBaeTca OeTa-usnydeHuem. B pesynbTate
3JIeKTPOHHOI0 0eTa-pacnaaa UCXOIHOE SIAPO MpeBpaIiaeTcss B HOBOE Si/I-
PO, Macca KOTOPOTO OCTAeTCs MPEKHEH, a 3aps]l YBETUIUBACTCS HA €IUHU-
Iy, IPX ITOM TOSIBIISIETCSA YaCTUIA — AHTUHEUTPUHO:

A B~ A -, . 137 B~ 137 -,
X —— ,Y+e +v; sCs —— (Bat+te +v+y.
IMo3uTponnblii OeTa-pacmajg NPUBOIUT K OOpa30BAHHIO spa C
IpeKHEN Maccoil U 3apsii0M, YMEHbILIEHHBIM Ha €AMHHUILY, IPU 3TOM o0pa-
3yeTcst HEUTPUHO:

A B A + ) 65 Bt 65 +

HeuTpuHO OT aHTMHEUTPUHO OTIMYAETCS HANpPaBICHUEM CIIMHA II0
OTHOILEHUIO K UMITYJIbCY.

DIEKTPOHHBIN 3aXBaT, IPU KOTOPOM SIpO NPUTATUBACT K ceOe OIMH U3
3JIEKTPOHOB, PACTIOIOKEHHBIX HA BHYTPEHHUX opOuTax aroma (4amie K-cios):

- K K
e+ JX s Y+ e+ K —— Ar+v+y.

MecTo 3aXBa4y€HHOIO 3JIEKTPOHA CPA3y XKe 3aMOJIHAETCSA DIEKTPOHOM C
Oosiee BBICOKOTO YpOBHS, IIPU 3TOM HCITyCKAae€TCsl PEHTI€HOBCKOE H3JIyde-
HuUe. Sapo ke Takoro aToMa OCTaeTCsl HEM3MEHHBIM 110 Macce U MpeBpalia-
€TCS B HOBOE sIPO C 3apsAI0M, YMEHBIICHHBIM Ha €AUHULLY.
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YacTo oAMH U TOT ke PaJUOHYKIIU] MOJIBEpraeTcsi OJHOBPEMEHHO He-
CKOJIbKUM TuInaM pacnaga. Hanpumep, K-40 mpereprieBaeT 371€KTpOHHBIN
pacmaj u 3JeKTpoHHbIN 3axBaT (K-3axBar).

Takum oOpa3zoM, mpu Bcex BUaax Oera-pacmaza MacCoOBOE YHUCIO SApa
octaercs 0e3 U3MEHEHHUS, a 3apsAI0BOE YNCIIO U3MEHSETCS Ha SAUHUILY.

[Ipu B3aumoseiicTBuM OeTa-4acTUIl C BEIIECTBOM MPOUCXOAUT MOHHU3A-
Ul ¥ BO30YXKIEHHE aTOMOB, MPH ITOM OeTa-4acTUIbl MEpear0T aToMam
CBOI0 KMHETHYECKYI0 HSHepruro u pacceuBatorcs. [lotepsi Oera-uacturieit
SHEPrUM MPU KAKIOM aKTE B3aMMOJEWUCTBUS C BEIIECTBOM COIPOBOXKIAACTCS
YMEHBIIIEHHEM €€ CKOPOCTU JI0 TEIJIOBOW CKOPOCTH IBUKEHHS BEILECTBA.
OtpuiiarenbHas OeTa-4acTulia Ipyu 3TOM JTUOO OCTaeTcsi B BUJIE CBOOOAHOIO
AIIEKTPOHA, TUOO TPUCOCTUHICTCS K HEUTPATLHOMY aTOMY WJIH TTOJIOKUTEIb-
HOMY HOHY, IIpPEBpAaIllas MEpPBBIA B OTPHULIATENbHBIA MOH, a BTOPOM — B
HelTpanbHbI atoM. [lonoxkuTtenbHast OeTa-yactuna (MO3UTPOH) B KOHIIE CBO-
€ro MyTH, CTAIKUBASACH C DJIEKTPOHOM, COSAMHSIETCS C HUM U aHHUTHIUPYET.

MHorokpaTHble U3MEHEHHUS HAIMpPaBJICHUSI O€Ta-4aCTUIILI NIPU €€ B3au-
MOJICCTBUU C BEIIECTBOM MPUBOJIAT K TOMY, UTO TJTyOHMHA MPOHUKHOBEHHUSI
ee B BEILECTBO — JJIMHA MPoOera — 0OKa3blBAETCS 3HAUUTEILHO MEHbIIIE UC-
TUHOMN JUIMHBI MyTHU OeTa-4acTHIlbl B BEIIECTBE, a MOHU3ALMS HOCUT 00b-
€MHBIN XapakTep.

Cpennsist Benmmuuna JIIIM B Bo3myxe 3aBUCUT OT SHEPTHH OETa-4yacTHIl
u coctaBisieT 100-300 map noHoB Ha 1 cM IMyTH, a MAKCUMAaJILHBIHN TTpo0er
B BO3/[yX€ JIOCTUTAET HECKOJIbKUX METPOB, B OMOJIOTMYECKON TKaHU — CaH-
TUMETPBI, B METaJUIax — NeCATKH MKM. CKOpPOCTh ABUKEHUS O€Ta-4acTHIl B
BO3ITyXe Onm3ka Kk ckopoctu cBeta (250 000-270 000 xkm/c).

Jnst 3ammThl 0T O0€Ta-U3TyUYeHHs] UCTIOIB3YIOTCS: CTEKIIO, aTFOMUHUM,
MJIEKCUTIIAC, TTOJIMMEPBI — MaTepHUabl, COCTOSIIINE U3 DJIEMEHTOB C MaJIbIM
MOPSIAKOBBIM HOMEPOM.

TonmmHa cj10s BEIIECTBA, B KOTOPOM MPOUCXOJUT MOITHOE MOTJIOIIE-
HUE OETa-4acTHIl, COOTBETCTBYET MAKCUMALbHOU ONlUHe npobezca — JIIUHE
npoOera 6eTa-4yacTull, UMEIOIINX HAaUOOJIBIIYIO SHEPTUIO B JAHHOM CIICK-
Tpe, — ¥ MOKET OBITh OnpeiesieHa o popmyiie

R =(0,546-E_ —0,16)/p, (4.3)

r/1€ Rmax — MaKCUMaJIbHAS JIJTMHA TIpo0era (TOMIUHA CI0s), CM; Emax — MaK-
CHUMaJlbHasi dHeprus OeTa-4yacTHll B cliekTpe, MsB; p — mioTHOCTh Bellle-
CTBa, I/cM°.

[ToTepst sHEprun O6eTa-4acTUIIAMU M PACCESTHUE UX B BEIICCTBE IIPUBO-
JSAT K TTOCTEIIEHHOMY OCJIa0JIEHUIO IMOTOKa 0eTa-4acTull, KOTOPOE BhIpaxka-
€TCS KCIIOHEHIIMATBHON 3aBUCUMOCTBIO
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N: NO .eH“R’ (4.4)

rae N — yucio 0era-4acTuil, MPOIICANINX CJIOW BEIIecTBa TOJIIMHOW R B
eAMHUILY BpEeMEHH; No — HayalbHOE YKCI0 O€eTa-4yacTul, NagaroluiuX B €1u-
HUILy BPEMEHU Ha MOTJIOIAIOIIMM CIIOH; [y — TMHEHHBIN KO3 (ULKUEHT 1Oo-
TJIOIIEHHS, CM |, R — TOJIIMHA MOTJIOIIAKOIIETO CIIOS, CM.

4.4. HeliTpOHHOE U3Ny4YeHUe

CB00OIHBIE HEUTPOHBI OOPA3YIOTCS B MPOIIECCE CIIOHTAHHOTO JSICHUS
sipa, MOJi KOTOPBIM MOHMMAETCS €Tr0 paciierieHre, T. €. pachaja Ha JBa
OCKOJIKa, CyMMa Macc KOTOPBIX MPUMEPHO paBHA MACCe€ MCXOIHOTO siIpa.
Boznaukaromume B nporiecce AeeHUs sSAep HEUTPOHBI UMEIOT SHEPTHIO OKO-
j10 2 M»aB.

235 1. 144 89 1

HeiiTpon (n) — snemMeHTapHasi, JIEKTPUUECKH HEUTpabHas YacTHUIIA C
maccoi m, = 1,6748x10727 xr. HeHTpoH B cBOGOIHOM COCTOSSHUY HECTaOu-
JIEH, OH CAMONPOU3BOJIBHO MPEBPALIAETCS B MPOTOH C UCIYCKAHUEM DJICK-

) 1 - ~ )
TPOHA M AHTUHEUTPUHO: 7 —> p+e +V; BpeMs JKU3HU HEHUTPOHOB CO-

CTaBJIAET OKOJIO 16 MuH.

Oxom0 1% HEUTPOHOB UCITYCKAIOTCS BO30YX ACHHBIMH OCKOJIKAMU JIe-
JICHUS! UCXOJIHOTO sAjipa. [Ipu 3TOM H3MEHsIeTCs SHEPTETHUECKOE COCTOSTHUE
APa-0CKOJIKA C YMEHBIIIEHUEM MACCOBOT'0 YNCA HA €AMHHUILY:

4 A-1 1
X = ", Y+n.

Takne npeBpaleHuss MPOUCXOIAT MOCIE 3aBEPIICHUS IIPoLEcca AeIie-
HUA SIApa 3a BpeMsl OT JIOJIEN 1O NECATKOB CEKyHI. HeWTpoHsbl, ucmyckae-
MBIE CITYCTS NEPUOJ BPEMEHH MOpANKA CEKYyHABI MOCIE aKTa JEJICHHS,
Ha3bIBAIOTCS 3aMA3AbIBAOMIUMM. DHEPIUs 3aMa3bIBAOIINX HEUTPOHOB —
okoJjio 0,5 M»sB.

HelTpoHsl, B3aUMOJEHCTBYS C BEIIECTBOM, JIMOO paccenBaroTcs, 1100
3aXBaTBIBAIOTCS AJIpaMy aTOMOB BelllecTBa. Pa3nuyaroTcs paccessHue ynpy-
roe M HEynpyroe u pajaualOHHBIN 3aXBAaT C UCIyCKAHUEM 3apsKEHHBIX
YaCTHLL.

Ynpyrum Ha3bIBacTCA TaKO€ pacCesHue, IPU KOTOPOM HEWUTPOH,
CTOJIKHYBILIHCH C SIAPOM aTOMa, NEPEAACT EMY 4acCTh KUHETUYECKOU DHEP-
TMM U OTCKAaKMBAET OT SApa, U3MEHHMB HAIIPABICHHUE CBOETO JABMKCHUSI,
C YMEHBUICHHOM JHeprueu. [Ipm CTONKHOBEHMAX DSHEpPrus, nepeaaHHas
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HEWUTPOHOM 1Py, IPEBPALIAETCA B KHHETUYECKYIO JHEPTHUIO Spa, KOTOPOE
NPUXOAUT B JABM)KEHHE M Ha3bIBaeTcs sApoM otaaum (puc. 10). Anapa ot-
Jla4uM, MOJIYYUBIIME OT HEUTPOHA IOCTATOYHO OOJBIIYIO YHEPTHUI0, MOTYT
OKa3aTbCsl BBIOUTBIMU M3 aTOMOB M OyIyT B3aMMOJEHCTBOBATH C BelIe-
CTBOM KaK 3apsDKEHHBIE YaCTHULbI, IPOU3BOA HOHU3ALIUIO.
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Puc. 10. Yrpyroe cTOJIKHOBEHHE HEUTPOHA C SIAPOM

HanbGomnpIryro sHepruto HEUTPOH TepseT MPH B3aUMOJCHUCTBUU C SIIPaMHU,
paBHBIMHU WM OJM3KUMH €My MO Macce. Tak Kak MpH 3TOM MPOUCXOIUT 3a-
MeJIEHHE HEUTPOHOB, TO 0COOCHHO AP (PEKTUBHBIMU 3aMETUTEISIMU SIBIISIOT-
Csl JIETKHUE DJIEMEHTHI (BOJI0poJl, Oepwiuii, rpadur). BeposTHOCTh ynpyroro
paccestHHs PacTeT C YMEHBILIIEHUEM SHEPIrH HEUTPOHA U 3apsizia sapa.

Heynpyrum paccessHMeM Ha3bIBa€TCSl TakKo€ B3aUMOJEHCTBHE
HEUTpOHa C AIpOM, KOI/la HEMTPOH MPOHUKAET B HETO, BbIOMBAs U3 HETO
OJIMH W3 HEWTPOHOB MEHBIIEH 3HEPTUU U JPYroro HalpaBlICHUS, YEM Y
IIEPBOHAYAJIBHOT0, U IEPEBOAUT PO B BO3OYXKAECHHOE COCTOSHUE, U3 KO-
TOPOT0 OHO OYEHb OBICTPO MEPEXOJUT B OCHOBHOE COCTOSIHUE C UCIyCKa-
HUEM ramma-kBanTa (puc. 11).

Aopo Y-K8aHm

(89 (e o) (e
Hetimpon o O
Hetimpon Heumpon

Puc. 11. Heynpyroe cTonkHOBEHHE HEUTPOHA C SIAPOM

Heynpyroe paccessHue xapakTepHO I B3aUMOJICUCTBHS HEUTPOHOB
JIOCTATOYHO OOJIBIINX SHEPTUH C AIpaMU TAKEIIbIX JIEMEHTOB.
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SIBneHue, mpu KOTOPOM HEUTPOH, MPOHUKAs B siAPO, oOpa3yeT Oosee
TSDKEJBIM U30TOI B3aMMOJICVCTBYIOIIETO C HUM siApa, HA3bIBAETCA 3aXBa-
TOM HEMTPOHOB.

Anpo, 3axBaTuBIIee HEUTPOH, IEPEXOAUT B BO30YKIEHHOE COCTOSIHUE
Y, BO3BpAIasACh B OCHOBHOE COCTOSIHHUE, UCITYCKAET OJAUH WM HECKOJIBKO
raMMa-KBaHTOB C YHEPTHEHN MOPSAKAa METAYICKTPOHBOJIBT WIH 3apSKEHHbBIC
yacTuIsl (puc. 12).
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Puc. 12. 3axBaT HETpOHA S APOM

3axBaT HEHUTPOHOB SAPAaMU CTAHOBHUTCA BO3MOXKEH Oiarojaps Tomy,
YTO HE MMeEs 3apsAla U HE MCHBITHIBAS BCIEACTBUE ITOTO OTTAJIKHBAIOIIETO
ANEKTPUYECKOr0 BO3JIEUCTBHS CO CTOPOHBI fAJ]ipa, HEUTPOH CIOCOOEH MpH-
OJM3UTHCS K HEMY Ha Takhe HEOOJbIIHNE PACCTOSIHUS, HA KOTOPBIX CKa3bl-
BAIOTCS AJIEPHBIE CUJIBI IPUTSKEHNS. BEpOsATHOCTE 3aXBaTa BO3pACTAET JIA
HEHUTPOHOB MaJIbIX HEPTUM BCIEJCTBHUE OOJIBIIETO BPEMEHHU HAXOXKIACHUS
HEHUTpOHa BOJU3HU sJIpa.

OCHOBHOI Kau€CTBEHHOM XapaKTEPUCTUKOW HEUTPOHHOTO HU3ITyUYEHUS
ABJISIETCS JHEPreTHYECKUH CIIEKTP — paclpee]IeHne HEUTPOHOB 110 JHEP-
rusiM. [Ipu 3TOM pas3nuyaroT CHAEAYIOUME SHEPreTUYECKUE CIEKTPBI
HEWTPOHOB: MeAJieHHbIe ¢ sHeprueil 1o 0,5 3B, mpomMexkyTrouHblie — C
sueprueit ot 0,5 3B no 200 k3B, 6bicTpbie — ¢ 3Hepruei ot 200 k3B g0
20 M5B u cBepx0ObIcTpbIe — ¢ 3Heprueil coime 20 MaB.

HeWTpoHHOE W3MydYeHHE SBIAETCS KOCBEHHO WOHU3UPYIOIIUM, 3TO
OOBSACHSIETCSI TEM, YTO HEHUTPOHBI MPAKTUYECKU HE B3aUMOJCHCTBYIOT C
AJIEKTPOHHBIMU 000JOYKAMH aTOMOB U HEMOCPEICTBEHHO HE MOHU3ZHUPYIOT
atoMbl. HeliTpoHbI NBHXKYTCS B BEUIECTBE 0O€3 MOTEpU IHEPrUH, MOKa He
BCTPETATCS C AAPAMHU.

[Iponukaroias cnocoOHOCTh HEUTPOHOB B BO3/[yX€ COCTABIISIET COTHU
METPOB M CpaBHUMA C MPOHMKAIOIIEH CIIOCOOHOCTHIO TaMMa-U3ITyUYeHUH,
Wi jgaxe Oosblie ee. B Bo3ayxe HeTpoH mpoxoauT okono 300 merpos
MEXIy JABYMS MOCJIEI0BATEIbHBIMU CTOJKHOBEHUSIMH, & B 00JI€e MITOTHBIX
KUJKUX U TBEPABIX BELIECTBaX — OKOJO 1 cM.
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4.5. Famma-usnyyeHume

I'amMa-u3ay4eHue — KOPOTKOBOJIHOBOE 3JIEKTPOMArHUTHOE H3IIyde-
HUE, MHCIlyCKaeMoe BO30YXKICHHbIMU aTOMHbIMU sapamu. [‘amma-
U3yueHUe HaOI0/aeTcsl Npy paJuoaKTUBHOM paclaje aTOMHBIX siep U
SEpHBIX peakuusx. Mcnyckanue ramma-iiydyeil He IpUBOJUT K IIpeBpallie-
HUSIM 3JIEMEHTOB W IMOATOMY HE CUMTAETCS BHUJIOM PaJHOAKTHBHBIX Ipe-
BpallleHn|. ['aMmMma-u3iyyeHrne JMIib COIPOBOKAAET HEKOTOPBIE PaInOaK-
TUBHBIE TIPEBPAIICHUS, B KOTOPBIX siApa 00pazyroTcs B BO30YKIEHHBIX CO-
crosHusx. Bo3Oyxaennsle sapa B Teuenue 10712 ¢ mepexomsr B OCHOBHOE
COCTOSIHME, HCITyCKasi N30bITOK SHEPIrUU B BUJIE raMMa-kBaHTa. MHorna si-
PO TOCNEAOBATENIbHO UCIYCKAET psAJl raMMa-KBaHTOB, MEPEXO0sd Kaxabli
pa3 B MeHee BO30Y)K/IEHHOE COCTOSTHUE, IIOKA HE CTaHET CTa0MWIIbHBIM. JTO
SIBJICHUE MOTYYHIO Ha3BAaHUE KACKAHOI0 M3JIyYeHHS.

["aMMa-KkBaHTBI HE 00JIaAAI0T HU 3apsiioM, HU Maccol mokos. Mx uc-
IyCKaHUE HE MPUBOJAUT K 00pa30BaHUIO siiep HOBBIX 3JIEMEHTOB. Bo30yx-
JICHHOE U CTaOMJIBHOE SIIPO OJTHOTO AJIEMEHTA OTINYAETCsl TOJIbKO SHEprueii,
T. €. IIPM TaMMa-Iepexo/1ax U3MEHEHHUE 3apsiaa Z U MaccoBOro yucia 4 He
IPOUCXOAUT. M3myueHne ramma-KBaHTa SIBJISIETCS MPOLIECCOM, CaMOIPOU3-
BOJIBHO MPOUCXOISAIIUM B SIAPaX U XapaKTePU3YIOLIUM CBOMCTBA SAEP.

Ecnu 3HaukoM * 0003HAYUTH BO30YKACHHOE COCTOSIHUE Si7Ipa, TO MPO-
LIECC U3JIyUYEeHUS FaMMa-KBaHTa /v MOXHO 3alucaTh Tak:

A4 v* A
X = ;X+hv,

rae h — nocrosunas ITnanka (h = 6,626x1073* Ik - ¢); v — 9acToTa dieK-
TPOMArHUTHBIX BOJIH.

N3nyueHHble SAPOM raMMa-KBAHTBI XapaKTEPU3YIOTCS OOJIBIION SHEP-
TUeH, KaXIbli U3 HUX MOXET ObITh OOHAPYXKEH M 3aperuCTPUPOBAH IPU-
oopamu. [lpu pagnoakTuBHOM pacnaie saep oObIYHO HAOJIOAI0TCS ram-
Ma-KBaHTHI ¢ sHeprueil ot 10 k3B no 5 M»1B, npu simepHbIX peakiusax
BCTPEUAKOTCSI raMMa-KBaHThI ¢ 3Heprusimu 10 20 MaB. B coBpeMeHHBIX
YCKOPUTENSX MOJIy4YaroT raMMa-KBaHThI ¢ 3Hepruei 110 20 ['3B.

FaMMa-HBqueHHC AACPHOTO B3pPhbIBA 06pa3yeTc;1 HCIIOCPCACTBCHHO B

2 2
mponecce ACJICHUA AICP SSU NN 3?1 Pu. Ero uctouHukom SBISFOTCS TakK-

K€ OCKOJIKHM JIEJICHUs, UCIYCKAIOIINEe TaMMa-KBaHT MPHU MEpPexojie U3 BO3-
Oy IEHHOTO COCTOSTHUSI B OCHOBHOE.

Cpean mpoIieccoB B3aUMOJCHCTBUS TaMMa-KBaHTOB C BELIECTBOM
HanOOJIBIIYI0 BEPOSATHOCTh UMEIOT: (POT03((HEKT, KOMITOHOBCKOE paccesi-
HUE U 00pa30BaHue MaPhl AJIEKTPOH-TIO3UTPOH.
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IIpouiecc B3aMMONEMCTBUSI TaMMa-KBaHTa C BEIIECTBOM, MPU KOTOPOM
raMMa-KBaHT TIOJIHOCTBIO TMOTJIONIAETCS aTOMOM BEILIECTBA U BHIOUBAET W3
aToma 3JIEKTPOH, Ha3bIBaeTcs (poTodnekTpudeckum dPpdexrom (porord-
dexroM). DoTodrPPeKT yalle MPOUCXOUT MPU MAJIBIX 3HAYEHUSAX SHEPIUU
raMma-KBaHTOB U PE3KO YMEHBIIAETCS C ee yBenudeHueM (puc. 13).

e
°

/H ’ doro-

Y-K6aHm JJIEKTPOH \
( @ ) Dnexmpon
. * omoauu
K-* -
.QL"/
M- * M- .
Puc. 13. ®otordpdexr Puc. 14. Dddext KomnTona

[Ipu sueprum ramma-kBanToB otT 0,2 10 1 M»B Haubosnee BepoSTHHIM
CTAHOBUTCS IIPOLIECC B3aUMOJEHCTBUS raMMa-KBaHTa C OJTHUM U3 BHEIIHUX
JIEKTPOHOB. B mponecce 3TOro B3aMMOJEHCTBHS T'aMMa-KBaHT IE€pENacT
JIEKTPOHY YacThb CBOEW JHEPIrHH, KOTOpas NEPEXOAUT B KHMHETHUYECKYIO
DHEPIUI0 3JEKTPOHA Ee. M pacxoayeTcsi BTOPUYHBIM 3JEKTPOHOM Ha MOHU-
3alMI0 aTOMOB BemecTBa. COOTBETCTBEHHO YMEHBILAETCS YHEPrUs ramma-
KBaHTa E,, py 3TOM U3MEHSETCs HampaBieHHe ero JBHxeHus. [Iporecc
YMEHBILICHUSI SHEPTUH FaMMa-KBAHTOB U PACCESAHUS UX AJIEKTPOHAMHU I1O-
ayuni Ha3BaHue Komnron-3ddexra (Heynpyroe paccesnue) (puc. 14).

[Ipn B3anMOAEHCTBUM TaMMa-KBaHTOB C 3JEKTPOMArHUTHBIM IIOJIEM
AJlpa OH MOXKET IPEKPATUTh CBOE CYIIECTBOBAHUE KaK FaMMa-KBaHT U Mpe-
BPATUTHCS B JBE YACTHUILIBL: DJIEKTPOH U ITO3UTPOH. Takou mpouecc B3auMo-
JEUCTBUS raMMa-KBaHTOB C BEIIECTBOM HA3bIBAaeTCs 00pa3oBaHMeM mHap
JJIeKTPOH-NO3UTPOH. Takoe B3aMMOJEHCTBHE BO3MOXHO, €CIIM TamMa-
KBAaHT UMEET PHEPTUI0, paBHYIO Win Ooinbiryio 1,02 MaB. Oto o0bsicHseT-
Csl TEM, UTO HEPTUs MOKOS IEKTPOHA U TO3UTPOHA COOTBETCTBEHHO paBHA
0,51 M»sB, To Ha ux obpa3oBanue pacxoayercs 1,02 M»B.

Best u30bITOUHAsE SHEprusi, KOTOpod oOJagaeT raMmMa-KBaHT CBEpPX
1,02 M»aB, cooOiaercss HOpoBHY B BUJE KMHETUYECKON HEPTUU IIEKTPO-
HY ¥ TO3UTpOHY. Bo3HuKkaromue rnpu o0pa3oBaHUM Mapbl JIEKTPOH U TO-
3UTPOH PACXOAYIOT CBOK KMHETHYECKYIO DHEPTIHI0 Ha MOHU3ALMIO CPE.bI,
MIOCJIE YETO MO3UTPOH aHHUTWIIUPYET, COEAUHSSACH C OJTHUM U3 UMEIOIINUXCA
B cpejie CBOOOIHBIX AJIEKTPOHOB (puc. 15).

73



e
Hosumpon ~“e-

e ]
Dnexkmpon Y-Keanm

Puc. 15. OGpa3oBanue 371€KTPOHHO-TTO3UTPOHHON HaphI

B otnuuue ot anbda- u O6era-yacTuil, HEMOCPEACTBEHHO MOHU3UPYIO-
IIMX aTOMbI, TaMMa-KBaHTbl BO BCEX CIIy4yasX, B3aWMOJICUCTBYS C Bellle-
CTBOM, BBI3bIBAIOT MOSBJICHUE B HEM CBOOOJHBIX BTOPUYHBIX 3JIEKTPOHOB U
MIO3UTPOHOB, KOTOPBIE MPOU3BOIAT NOHU3ALUIO.

Jlnst TaMma-u3aydeHusl XapakTepHa O4eHb HU3Kas BEPOSATHOCTH B3au-
MOJICCTBHSI C BEHIECTBOM. DTO O3HA4aeT, 4To PoTrodddHeKT, KOMITOHOB-
CKO€ paccesHue U 00pa30BaHME 3JIEKTPOHHO-TIO3UTPOHHBIX Map MpH Mpo-
XOKJIEHUU TaMMa-U31y4eHusl Yepe3 BEUIECTBO MPOXOIAT AJOCTATOUYHO PEJI-
k0. Monuzupyromas cnocoOHOCTh raMMa-KBaHTOB MPU OJIMHAKOBOW 3HEp-
MU TaMMa-KBAaHTOB U 3apsKEHHBIX YACTHIL M IPU OAMHAKOBOM B3aHMMOJIEN-
CTBYIOILIEH Cpele B THICAYM pa3 MEHbBIIE, YeM HOHU3HUPYIOIIas CIoco0-
HOCTb 3apsDKEHHBIX YACTHII.

B Bo3nyxe nuHEiHas MIOTHOCTh MOHM3ALMU IAaMMAa-KBAaHTOB COCTaB-
asiet 2—3 napsl HOHOB Ha 1 cM myTtu. [IpoHuKaromas cnocoOHOCTh ramMmma-
KBAaHTOB B BO3/lyX€ COTHH METPOB.

Ocnabnenue (MOTJOIIEHNE) UHTEHCUBHOCTH raMMa-U3ydyeHUs] B Be-
LIECTBE OIpeaenseTcs 1o 3akony byrepa:

I=1-e"", (4.5)

rae / — MHTEHCUBHOCTh FaMMa-U3J1yuyeHHs Ha TiiyouHe R B BemiecTBe; lo —
MHTEHCUBHOCTh FaMMa-M3JIy4Y€HUS] IIPU BXOJI€ B BEUIECTBO; LI — JIMHEWHBIH
Kod(pdunmeHT ocnadaeHus.

Koaddumment p cocront uz koddduumenta nornomeHus npu Gorodd-
dbexre Uy, Kodpduirenta ocaabaeHust Ipyu KOMITOH-3PdEKTe L U Kodhhu-
[[MEHTA MOTJIOIIECHUS TPU 00PA30BaHUU JIEKTPOHHO-TIO3UTPOHHBIX NAP Liap:

H= g+t + Hpgp- (4.6)
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KoadduimeHT L 3aBUCUT HE TOIBKO OT SHEPTUU TaMMa-KBaHTOB, HO U
OT IUIOTHOCTH U CPEJHEro aTOMHOIo HoMepa BeulecTBa cpenbl. [loatomy
HOTJIONIEHHE FraMMa-KBaHTOB BELIECTBOM YA00HEE BbIpa)xaTh 4epe3 Macco-
BBl KO3 punreHT ocnabneHus [, = Wp. Torga nomydum

I=1-e "k, 4.7)

4.6. OCHOBHbIE A03MMeTPUYECKUe BeIMYMHbI U e AUHUL,bI
ux usmepeHus. Ceasb mexay Ao03amu

JlelicTBrE MOHM3UPYIOLIMX W3JIyYCHUH Ha BEIIECTBO MPOSIBISAECTCS B
MOHM3ALMH U BO30YKJIEHUU aTOMOB U MOJIEKYJI, BXOJAIIUX B COCTaB Belle-
crBa. KonmuecTBEeHHON MEPOUN BO3JIEUCTBUS M3JIyYCHUN HAa BEILIECTBO SIB-
asercs no3a usiydeHud. [o3a M3ay4eHUs1 — 3TO KOJMYECTBO JSHEPTHUU
MOHU3HUPYIOIIETO HM3Iy4YeHHs, MOTJOIEHHOTO €IUHUIICH Macchl oOiydae-
MOM cpebl. Pa3nnyaroT moriomeHHyo, SKCIO3UIMOHHYI0 U SKBUBAJICHT-
HYIO J103bI U3JIyYECHHS.

4.6.1. Iloraomennas no3a usiay4denus. Ilorimomennoi no3ou u3iay-
yeHus (D) Ha3BIBAETCA KOJIMYECTBO YHEPTHUU JIFOOOTO BUAA HOHUZUPYIOIIIE-
r'0 U3JIy4eHHs], OTJIOUIEHHOE €IMHULIEH MACChI JIDOOTO BEIEeCTBA:

D= d—E, (4.8)
dm
rae dE — MOrJIoIeHHas SHeprus U3IIydeHus;, dm — Macca 001yd4aemMoro Be-
1IECTBA.

OTa BeJMYMHA MO3BOJSET JaTh KOJWYECTBEHHYIO OIEHKY JIEUCTBUS
pPa3IUYHBIX BUJOB M3JIYUYEHHUS] B pa3lWyHbIX cpenax. OHa HE 3aBUCUT OT
o0beMa U Macchl 00JIy4aeMOro BEIIECTBA U ONPENETSeTCs TJIaBHBIM 00pa-
30M MOHU3HPYIOLIEH CIIOCOOHOCThIO U SHEPTrUel M3Iy4eHUW, CBOWCTBAMU
MOTJIOMIAOIIETO BEIIECTBA U MPOAOKUTEIBHOCTHIO 00IyYeHUSI.

[Ipu onpeneneHun 036l B OMOJOTMYECKOM OOBEKTE HYXKHO YUUTHI-
BaTh BHEIIHEE W BHYTpPEHHEE OOJy4YeHHUE, TaK KaK paJlOaKTHUBHBIC Belle-
CTBA MOT'YT NIONACTh B OPraHU3M C MUUIIEH, BOJOW U BABIXa€MbIM BO3TyXOM.
B sTom cnydae oOiyueHrne BHYTPEHHHMX OPraHOB MPOMCXOAMUT HE TOJIBKO
raMmma-, Ho Takxe anbga- U 0eTa-u3Ty4eHHEM.

[TormomenHas g03a SABIAETCA KOJIUYECTBEHHOM MEPOM BO3JIEMCTBUS
VOHU3UPYIOIIETO M3JIYyYEHUs] Ha BEIIECTBO. 33 €AUHUILy W3MEPEHHMsS IIO-
TJIONIEHHON 103kl NPUHAT rpeu (I'p) — normiomienHas n03a U3MTy4eHUs, CO-
OTBETCTBYIOIIAsl SHEPTruu | JKOYJIh MOHU3UPYIOIIETO H3IYUYEHHs JH0O0Tro
BUJIa, IepelaHHOM 00IydeHHOMY BenlecTBy Maccoi 1 kr: 1 I'p = 1 JIx/kr.
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Ha npaktuke mpuMeHsieTcsl BHECUCTEMHAs eIuHUIa — paj (TI0 IepBBIM
OykBaMm aHrI. radiation absorbet dose). Jlo3a B 1 paj 03Ha4aeT, 4TO B Kax-
JIOM TpaMM€ BEUIECTBa, MoABeprierocs odaydeHuto, noriomeno 100 spr
DHEPTUU:

I pax =100 spr/r = 0,01 Dx/xr = 0,01 I'p;
1 I'p=100 pax (1 spr =10 Ix).

[TornomeHHas 103a U3JIy4eHUs 3aBUCHT OT CBOMCTB M3JIy4YEHHUS U IO-
rioniaroniet cpeasl. Jis 3apsuskeHHbIX yacTull (anbda-, 6era-4acTuil, mpo-
TOHOB) HEOOJIBIIUX SHEPrUil, OBICTPHIX HEUTPOHOB M HEKOTOPBIX APYTUX
U3IIy4YEeHHI, KOT/la OCHOBHBIMU IPOLIECCAMU HX B3aWMOJEHCTBHUS C Belle-
CTBOM SIBJISIETCS. HEMOCPEACTBEHHAs MOHM3alus W BO30Yy)KIEHUE, IOIJIO-
HICHHAs J103a CIY>)KUT OJHO3HAYHOW XapaKTEPUCTHUKON HOHHM3UPYIOILETO
U3ITyYEHHS IO €ro B3aMMOJEHCTBHIO CO CPEAOW. DTO CBA3AHO C TEM, UTO
MEXAY apamMeTpaMu, XapaKTepU3yHIHUMI HOHU3UPYIOLLYI0 CIOCOOHOCTb
U3ITy4YEeHHs] B CpEJe, U MOTJIOIIEHHON 1030 MOKHO YCTaHOBUTbH aJI€KBaT-
HBIE MPSMbIE 3aBUCUMOCTH.

s pEeHTreHOBCKOTO M raMma-u3Jy4eHUN TaKuX 3aBUCUMOCTEU HE
HaOJI01aeTCsl, T. K. 3TH BHUJbI U3Iy4YE€HUN KOCBEHHO HMoHM3upyromue. Cre-
JIOBATEJIbHO, MOTJIOLICHHAs /1032 HE MOXKET CIYXKUTh XapaKTEPUCTUKOM
ATHUX U3JIYYECHUN MO UX BO3JICMCTBUIO HA CPENY.

4.6.2. JKCNO3MIUOHHAS /1032 U3JIyYeHHMS HCIIOJIb3YyEeTCs I Xapak-
TEPUCTUKHU PEHTTEHOBCKOTO M raMma-u3iy4eHui 1o 3pQexTy noHu3aIum.
DKCMO3ULMOHHAS /1032 BBIPAYKAET YHEPTHI0 (DOTOHHOTO U3IyUYEHUs, IPeod-
pPa30BaHHYIO B KMHETUYECKYIO SHEPIHMI0 BTOPHYHBIX 3JIEKTPOHOB, MPOMU3-
BOJSIIUX HOHU3AIUIO B €IMHUIIE MACChl aTMOC(EpPHOTO BO3AyXa.

IKCIMOZULMOHHON 10301 (X) Ha3bIBACTCA KOJWYECTBEHHAS XapaKTe-
PUCTUKA U3TyYEHUW, OCHOBaHHAs Ha WX MOHU3HPYIOLIEM JIEUCTBHU B CY-
XOM aTtMOC()epHOM BO3AYXE€ M BbIpa)KEHHas OTHOIIEHHUEM CYMMApHOIO
ANEKTPUUECKOr0 3apsia MOHOB OJHOTO 3HAKA, 00Pa30BaHHBIX U3TYyUEHUEM,
MOTJIOUIEHHBIM B HEKOTOPOW Macce BO31yXa, K 3TOM mMacce:

X = d—Q, (4.9)
dm
rae dQ — KOJIMYECTBO 3apsiioB, 0Opa30BaHHBIX raMMa-U3TyuY€HUEM B BO3-
JyXe Maccou dm.
3a eAWHUIY OHKCHO3WIMOHHOW J03bl PEHTIEHOBCKOTO M TraMma-
W3JIy4EHUN MPUHAT KYJ0H Ha kuJjorpamm (Ki/kr).
BrecucremHas equHuUIIA YKCIIO3UITMOHHON 10361 — peHTreH (P). PeHT-
reH — DKCIIO3MLMOHHAs 1032 (POTOHHOIO M3JIyYeHHus1, IIPH KOTOpoii B 1 cm?
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BO3/yxa npu HopMaiabHbIX ycinoBusx (1 = 0°C u naBnenne 101 xIla) o6pa-
syercss 2,08x10° map MOHOB, 3aps; KOTOPBIX KaXIOTO 3HAaKa pPaBeH
3,34x1071° Ka1.

ITockonbky Macca 1 cm® Bosmyxa Becur 1,293 - 107 kr, To

1P=3,34-10191,293 - 10°=2,58 - 10* Ku/xkr;
1 Kn/kr = 3876 P.

[ToMuMO peHTreHa HMCHOJb3YIOTCS MPOU3BOJHBIC OT HErO EIUHMUIIBI:
muupertred (1 MP = 107 P) u mukpopentren (1 MmxP = 107 P).

CoOTHOIIIEHUE MEXKYy KCHO3UIIMOHHOM J030M M MOTJONIEHHOW J0-
301, BBIP@KEHHOM JIJIs1 BO3/yXa, UMEET BU/I:

D =0,8717X;
1 P=0,877 pan;
I pan=1,14 P;
1 Kn/kr =34 I'p.

Jlst apyrux BemecTB KOd(h(GHUIMEHT TPOMOPIHOHATEHOCTH MeXay D
u X 6yner uHbIM. OH 3aBUCHUT OT IUIOTHOCTH M aTOMHBIX HOMEPOB dJIEMEH-
TOB, BXOJSIINX B COCTAaB ITUX BEIICCTB.

Jns OMOJOTMYECKUX TKAHEW COOTHOIICHUE MEXAY IOTJIONIEHHOW U
SKCIIO3UIIMOHHOM J030M COCTABIISIET

1 P=0,965 pan;
1 Kn/xkr =37,2 I'p.

[Tornomennast 03a B JIT0OOM BEIIECTBE, B TOM YKCJE U B OMOJIOTHYE-
CKOM TKaHH, MOXET OBITh ompesienieHa mno hopmyie

/
(a Plucu 5 (4.10)

D=0,877
(U)o

T/ Wy — JJMHEHHBIC KOA()(PUITMEHTHI MOTJIONICHNS] TaMMa-U3JIydeHUN B Be-
IIECTBE U BO3/yXe COOTBETCTBEHHO; P — IUIOTHOCTh BEIIECTBA M BO3ayXa
COOTBETCTBEHHO; X — 3KCMO3UILIMOHHAs 71032 U3TyUYEHHUS B BO3AYXE.

4.6.3. JxBUBaJIeHTHAas1 1032 u3jaydeHus (H) ciayxurt ajig xapakrepu-
CTUKH OMOJIOTUYECKOTO JACHCTBHUS PA3TMYHBIX BHJIOB MOHU3UPYIOIIUX W3-
ayueHui. Anbda-, 6eTa- 1 raMMa-u3ITydeHHs JaXe MPU OJUHAKOBOW TIO-
IJIONIEHHOW J03€ (D) OKa3bIBalOT pa3HOE IMOpakarollee IEWCTBHE H3-3a
Pa3TUYHON HOHUBHUPYIOIEH CTIOCOOHOCTH.

Paznmnune B BenmnuuHE paMallMOHHOTO BO3JICUCTBHUS MOXKHO y4YeCTh,
PUMKICAB KAKIOMY BHIY U3TydeHuil cBor koddduiment kayectna (K).
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Koy puuuent kauecrBa (K) xapakrepusyer creneHp pa3pyuiuTeib-
HOTO JIEHCTBUSI HA OMOJIOTHYECKHUI OOBEKT M MOKa3bIBAET, BO CKOJIBKO pa3
JAHHBIN BUJI U3ITyYEHHUsI 110 OUOJNIOrH4YecKoil 3(pPpeKkTUuBHOCTH OOJIbIIE, YEM
PEHTIC€HOBCKOE M3JIyYEHUE IIPU OJMHAKOBOM IOTJIOIEHHOM 103€.

PeHTreHoBCcKkO€ M ramMma-u3aydeHHE BbI3BIBAIOT MOHM3ALUIO MOCPEA-
CTBOM BTOPHYHBIX JIEKTPOHOB Takyro xe JII[IM, uro u Oera-usnydeHus,
no3ToMy K03(h(PUIMEHT KauecTBa JUIsl HUX MPUHAT paBHBIM 1; J1s1 HEUTpO-
HOB, MPOTOHOB U ab(ha-gacTuI] KOIPHUIIUESHTHI TPUBEACHBI B TA0II. 5.

Tabnuua 5
3HavyeHus ko3gPpuumeHTa kauecTBa I Pa3TnIHbIX H3JTy4eHHI
U Pa3HbIX HHTEPBAJIOB YHEPIUil UX YACTHILY

Bupg nznydenus Koopuuuent
KayecTBa
["aMMa-, peHTI€HOBCKOe- U OeTa-u3J1yueHue 1
Hetitpons! ¢ sneprusimu 10 10 k3B 5
Heifitponsl ¢ sneprueii ot 10 k3B 1o 100 k3B 10
Heiitponsl ¢ sueprueii ot 100 k3B 1o 2 M»aB 20
Helitponsl ¢ s3neprueit ot 2 MaB 1o 20 M»sB 10
Heiitponsl ¢ aueprueii 6onee 20 M>B 5
[Iporounsl ¢ 3Heprueit 6onee 20 MrB 5
AJnbda-gacTuipl, OCKOJIKU AEJICHUS, TSDKENbIE Aapa OTAauu 20

CuuTaercs, 4TO MOIJIONIEHHAs /1032 OT alb(a-u3JIy4eHus] MPOU3BOIUT
TaKo€ K€ pa3pylIMTEIbHOE JEUCTBUE B TEJE 4YeJIOBeKa, Kak U B 20 pa3
OosbIIas 1032 raMMa-KBaHTOB WJIM 3JIEKTPOHOB, T. €. alib(pa-u31yyeHue B
20 pa3 onacHee, 4yeMm OeTa- U TaMMa-U3JTy4EHUsl.

Jlia onpeneneHnss CTENEHH MOPAXKAIOUIET0 AEHCTBUS HOHU3UPYIOLIUX
U3TyUYEHUI Ha YeJ0OBEKa C Y4YEeTOM B3BELIMBAIOLIEr0 Kodpduiuenra (ko-
s dulreHTa KauecTBa) UCIOIb3YETCS IKBUBAJICHTHAS /1032 H:

H=W,-D, (4.11)

rae Wr — B3BemMBarOMIMi KO3PGUIIUEHT U3nydeHus (Ko3pPuiment kaye-
cTBa); D — MoromnieHHas 103a B OpraHe Uiu TKaHU.

B kauecTBe cMCTEMHOM €IMHUIIBI 3KBUBAJIEHTHOM J103bl UCMOJIb3YETCS
3uBepT (3B). 3UBEPT — €UHUIIA SKBUBAJICHTHOMN /103bl B OMOJIOTHYECKOM
TKaHU, KOTOpasi CO3/1aeT TakoM ke Ouonornyeckuit 3p@ekr, Kak u Morio-
nieHHas 103a B 1 ['p peHTreHOBCKOro WM raMMa-u3TydeHHUs.

BrecucremHas eMHuUIIa S5KBUBAJIEHTHON J103bl — 03p (OHOIOrHYecKuii
HKBHUBAJICHT pajia).

1 69p=10,01 3B; 1 38 =100 62p.
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Bap — no3a 1106010 BU1a HOHU3UPYIOLIET0 U3TyYeHUSs, TPOU3BOIAIIAS
TaKoe *e OMOJOTUYECKOe JCHCTBUE, KaK U 1032 PEHTI€HOBCKUX WM TaM-
Ma-nydel B 1 pan.

OKBHUBaJIEHTHAs /1032 PACCUUTHIBACTCS MJII CPEIHEW TKaHHM 4YelioBeue-
ckoro Tena. Opranbl U OMOJOTHYECKHE TKAaHU HUMEIOT Pa3HYyH paguovyB-
CTBUTEJILHOCTh. B MepByr0 ouepe/ib MopaxaroTcsl MOJIOBbIE JKee3bl, Kpac-
HBIA KOCTHBIM MO3T. YYeT PaJrOYyBCTBUTEIBHOCTH MPOU3BOIAT C IMOMO-
b0 B3BEHIUBAIOIMNUX KOA(DDUIIMEHTOB 7151 TKAaHEW U OPTaHOB.

B3BemmuBawmuii ko3gpdunuenT Tkanu (©r) Ui KodHPuIUeHT pa-
JTUALMOHHOTO PUCKA — PUCK OOJYUYEHMs] KaKOro-TO OpraHa WM TKaHU B
CpPaBHEHHUU C PUCKOM OOIy4YeHHs Bcero Tena. Eciu ajist Bcero opranusma B
[EJIOM ®r = 1, TO KaXKIbI OpraH UMEET CBOM B3BEIIMBAIOIIUN KOIPPUIIH-
eHT (Tabm. 6).

Tabmuma 6
B3pemuBawmme k03ppuuneHTsI 11 0TAEIbHBIX OPTAaHOB U TKAHEH
Opras unu TKaHb Bspemmpaiommid
koddurmeHt
KpacHblli KOCTHBIN MO3T 0,12
Jlerkue, TOJICTBIN KUIIEYHUK, JKEITYJOK 0,12
Mono4HbI€e KeJe3bl 0,05
ITonoBele xene3nl 0,20
IToBEepXHOCTH KOCTHBIX TKaHEH, KOXka 0,01
IIluToBUTHAS Kene3a, TeYeHb, MUIIEBOJ, MOYEBOM My3bIPb 0,08
OcranbHbIC TKAHU 0,05
OpraHusM B 1IEJIOM 1,0

YMHOXXHB JKBHBAJIEHTHYIO J03y Ha COOTBETCTBYIOIIUE B3BEIIMBAIO-
e ko3 GUIMEHTH 1 TPOCYMMHUPOBAB 10 BCEMY OpraHU3MYy, OpraHy WM
TPYIIIE OPraHoB, MOJYYUM IPPEeKTUBHYIO 103y, OTPAKAIOLIYID CyMMap-
HbII 3G (deKT 00myueHus:

E=Yo -H, (4.12)

r7ie ®r — B3BEIIMUBAIOIUN KOADPUIIMEHT JUIsl opraHa Wid TKaHu; H — SKBU-
BaJICHTHAS /1032 U3JIy4YEHUs, MTOTJIONIEHHAS] 3TUM OPraHoM, 3B.

JI71s1 OLIeHKH MOCHenCTBUI 00ydeHHs YeJlOBEeKa B paguallMOHHON 0e3-
ONIACHOCTH HMCHOJIb3yeTCA I(Pp(PpeKTUBHAS TOA0BasA 1032, KOTOpasl YUYUTHIBA-
eT ofiee (CymMMapHoe) OO0ydeHHe 3a KaJeHIAapHbIA TOJl U BKJIIOYAET J03Y
BHEITHETO O00JydeHHUs M 103y BHYTPEHHEro OOJy4YeHHs PaJHOHYKIUIAMHU,
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NOCTYIMBIIMMH B OPTaHHU3M YEJIOBEKA 3a 3TOT K€ KajeHAaapHblid roa. I1po-
CYMMHUPOBAB MHANBUAYyaJbHbIE 3(()EKTUBHBIE YKBUBAJICHTHBIE 03I, IO-
Jy4eHHBIE TPYIIION JIroeH, OyJeM UMETh KOJJIEKTHBHYIO d(P(heKTUBHYIO
03y, KOTOpasi U3MEPSIETCSA B YEJTOBEKO-3UBEPTAX. 3HAS BEIUYUHY KOJUICK-
TUBHOM J103bl, MOKHO OIICHUTh MaclITad pagualiOHHOro mnopaxkeHus. U
ATOT MOKAa3aTellb MO3BOJISIET MPOTHO3UPOBATh PUCK 3a00JEBaHUN B TaKOH
IpyMNIme J0aeiu.

4.6.4. MomHOCTDb 10361 M ¢IMHUIBI ee¢ u3Mepenus. /[03a n3nyyeHus,
OTHECEHHAs! K €IUHULE BPEMEHH, HA3bIBACTCS MOILMHOCTBIO J03bI WU
ypoBHeM paguanuu. OTHOIIEHHE 3KCIO3UIIMOHHON J103bI KO BPEMEHU

€CTb MOIITHOCTE DKCIIO3UIIMOHHOM O3Bl X :

x =9 (4.13)
dt

OTHOILIIEHUE TOTJIONIEHHON A03bl M3JIYYEHHUSI KO BPEMEHU €CTh MOIII-
HOCTB HOTJIOMIEHHOMN O35l D :

D=—. (4.14)

MoniHOCTh 1036l €CTh KOJIMYECTBO SHEPIUU MOHU3UPYIOUIUX U3IIyYe-
HUH, MOTJIONIAeMOe B eIMHMIIE Macchl (00beMa) 3a €IMHUILY BPEMEHH, OHA
BBIpakaeT cO00M CKOPOCTh HAKOIJIEHUS JT03bI.

Ha npakTuke vcnonap3yercs BHECUCTEMHAs €AMHUIA SKCTIO3UITMOHHON
03Bl — peHTreH B cekyHy (P/c) u munmnupentren B yac (MP/4).

1P/a=28-10*P/c; 1mP/u=2,_8-10"Plc.

MC)KI[y CAWHNLAMU peHmeeH 6 4dac N K)JIOH 6 C@KyH()y HUMECT MCCTO
CJIcaAyromec COOTHOIICHHUC!

1 P/a=7,2-10%Kn/kr - c.

Enunauneit m3amMepeHuss MOIIHOCTH TOTJIONMIEHHOMN 1036l U3TyUCHUS SIB-
JISIETCS 02#COYNb 8 ceKYHOY Ha kunozpamm (Jx/kr - ¢) u (BHECUCTEMHas)
pao 8 cexynoy (paju/c).

H3mepenne MOITHOCTH 703 TO3BOJISIET OMPECHSITh BpeMsi, B TCUCHUE
KOTOPOTO CO3JAIOTCS JI03bI, HE BBI3BIBAIOIINE OMACHOTO OMOJOTHYECKOTO
addexTa B opranu3mMe, Win Ha000pOoT, MOTYIINE BBI3BATH €T0 MOPAXKEHUE,
a TaKXe TMO3BOJIACT OMPEEIUTh TPAHUIIBI MPOCTPAHCTBA, B MpeIenax Ko-
TOPOTO CO3/1aBacMbIe B TEUYCHHE HEKOTOPOTO BPEMEHH 03Bl MOTYT OKa-
3aThCs OTIACHBIMHU.
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1. Kakue ocHOBHbBIE XapaKTEPUCTUKH HOHU3UPYIOLIETO U3ITyUEHU ?

2. Kakoif MexaHW3M B3aHUMOJCUCTBHS O- ¥ 3-4aCTHII C BEIIICCTBOM?

3. UTto Takoe MOHU3AIMOHHBIC U paTUAIlIOHHBIC TOTEPU YHEPTHUH YACTHIL?

4. YUro Takoe JMHENHHas MIIOTHOCTh MOHU3ALIMH, KAKOBBI €€ 3HAUEHUS NI ajlb-
¢a-, 6eTa- U raMMa-U3TyYEHUI?

5. [lpuBenuTe XapaKTEPUCTHKH OCHOBHBIX IPOIECCOB B3aUMOJICHCTBUS (HOTO-
HOB C BEIL[ECTBOM.

6. Ha xakue rpynmsl AeasATCs HEUTPOHBI B 3aBUCUMOCTH OT UX SHEPrunu?

7. Yto Takoe 103a U3My4eHHUs?

8. DKCTO3UIIMOHHASs, TTOTJIOIIEHHAs, SKBUBAIICHTHAS U () (HEeKTUBHAS O3Bl H3-
Ty4deHusi. MOIIHOCTH 103bI.



Nekuma 5. YPE3BbIYAWUHDBIE CUTYALUM,
BbI3BAHHbIE BbIBPOCAMU XUMWUYECKU
OMNACHbIX BELLLECTB

5.1. Xapakmepucmuka aeapuiino Xumuyecku ONACHbIX Beujecme
(AXOB) unu cunvrooeticmayowux si0oeumwix sewecme (C{AB).

5.2. Xapaxkmep 603MOINCHBIX XUMUUECKU ONACHBIX ABAPULL.

5.3. IIpoerosuposarnue macuumabos u nocie0Ccmeutlt Xumuvecku onac-
HBIX ABapull.

5.4. Meponpusamus no npomueoasapuiiHou 3awjume XuUMUYECKU
ONACHbBIX 00BLEKMOE.

5.1. XapaKTepucTuKka aBapuitHO XMMUYECKMU ONacHbIX BELLLEeCTB
WU CUNIbHOLENCTBYIOWMUX A00BUTbIX BELLecTs

Cpean XMMHYECKHX BEIECTB €CTh TAKUE, KOTOpbIE MpPU aBapuaX Ha
XUMUYECKH omacHbIX 00bekTax (XOO) mpencTaBisiOT OMACHOCTH IS
YKU3HU U 3J0pOBbS JIOJECH. DTO — rpynia aBapuilHO XUMUYECKH OMAaCHBIX
BEILLECTB.

ABapHuiiHO XMMHMYECKH ONACHOE BelleCTBO — 3TO ONACHOE XUMUYe-
CKOE€ BEILIECTBO, MPUMEHSIEMOE B IPOMBILIJIEHHOCTH U CEIbCKOM XO3Sii-
CTBE, IIPY aBAPUIHOM BBUIMBE WJIM BBIOPOCE KOTOPOIO MOYKET MPOU30MTH
3apa)K€HUE OKPY’KAIOIIEH Cpelpl B MOPAXKAIOIIUX >KMBOM OPraHU3M KOH-
IEHTpalusX (TOKCO103aX).

Xapakrtep aeiicteust AXOB onpenensercs cTeneHbio ero (GU3n0I0rH-
YECKOM aKTUBHOCTH — MOKCUYHOCMbIO. [I151 XapaKTEpUCTUKN TOKCUYHOCTH
paznuuHbix AXOB mnonb3yloTcsi ONpeAeieHHbIMUA KaTerOpUsiMU TOKCHYE-
CKHX /103, YYUTHIBAIOIIUMH IyTh NPOHUKHOBEHMS BEIIECTBA B OPraHU3M.
[Ton mokcuueckoii 0030t MOHUMAETCSI KOJIMYECTBO BEIIECTBA, BBI3BIBAIO-
1Iee ONpeIesIEHHbIN TOKCUYeCKU 3P (DEKT.

Ilo cmenenu mokcuynocmu NPU UHTATSIUUOHHOM U NIEPOPATIBHOM ITy-
TAX moctyrieHuss B opranusM AXOB MoxHO pa3OuTh Ha clieqyrouue
6 rpynmn:

1. UpesBbiuaiino Tokcuunble LCso < 1 mr/n
2. BBICOKOTOKCHUYHBIE LCso=1-5 mr/n
3. CUIbHOTOKCUYHBIE LCso = 6-20 mr/n
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4. YMEpEeHHO TOKCUYHBIE LCso=21-80 mr/n
5. ManoTOKCUYHBIE LCso=81-160 mr/n
6. Hetoxcuunbie LCso > 160 mr/n

LCso — cpennss cMepTenbHasi KOHIIEHTpAIUs, BbI3bIBAIOIIASI CMEPTEIbHBIN UCXOT
y 50% nopakeHHbIX.

Bonbioit pazdpoc koHnentpanuii AXOB o0bsCHSIETCS HHANBHUIYATb-
HOM 4yBCTBUTEJIBHOCTBIO JIIOJICH K HUM.

K oOwextaM, mpou3BOASIINM, HCTIONB3YIOMMUM U XpaHsamuMm AXOB,
OTHOCATCS TPEANpUATHS XUMHYECKOM, HedTenepepadaTbiBaromed Mmpo-
MBIIIUICHHOCTH; MPEANPUATHS, UMEIOIIUE XOJIOJUIIbHbIE YCTAHOBKU, B KO-
TOPBIX B KAYECTBE XJIAJIar€HTA UCIIOJIb3YETCSI aMMHaK, BOJONPOBOIHBIE U
OUYKCTHBIE COOPYKEHHUS, HAa KOTOPBIX MPUMEHSIOT XJIOP; >KEJIEe3HOJOPOXK-
HbIE CTaHIIMU, UMEIOUIME MYTH OTCTOSI MOABMXKHOIO coctaBa co AXOB;
CKJIaJIbl U 0a3bl C 3amacaMu I0XUMHUKATOB.

Xumuuecku onacHulil 06veKm — 3TO 00BEKT, HA KOTOPOM XPAHST, Iie-
pepabaThIBalOT, UCHOJB3YIOT WM TPAHCIIOPTUPYIOT OMACHOE XUMHUYECKOe
BEILIECTBO, MPU aBapUHU HA KOTOPOM WM MPU Pa3pyLIECHUH KOTOPOT'O MOXKET
MPOU3OUTH THOENb WM XMMHUYECKOE 3apa)KCHUE JIIOJICH, CeIbCKOXO3sH-
CTBEHHBIX XMBOTHBIX M PACTCHUH, a TaAKXKE XUMUYECKOE 3apaKCHUE OKPY-
JKAKOIIEH MPUPOTHON CPEIBI.

AXOB nenstcsi Ha BEHIECTBA 00wes1008umoco N yoyuiarowe2o oeli-
cmeus. [IpoHuKas B OpraHu3M 4eJIOBEKa YEpe3 OpraHbl AbIXaHUs, KOKHbBIC
MOKPOBBI U CIU3UCTBIE OOOJIOUKH TJ1a3, PaHbl M KEIYJOUYHO-KUIICUHBIN
TPAaKT, OHU BBI3BIBAIOT PA3JIMYHbIE OTPABJICHUS.

PaccmoTpum (U3UMKO-XMMHUUYECKUE U TOKCUYECKHE CBOMCTBA HEKOTO-
pbix AXOB.

AvmMmuak (NH3) — 6ecriBeTHBIN ra3 ¢ XapakTePHBIM YAYIUIUBBIM Pe3-
KUM 3araxoM. OTHOCUTCS K CHJIBHO TOKCUYHBIM XMMHYECKUM BEIIECTBAM.
[Ipu oObryHOM naBieHun Temreparypa kurnenus —33,4°C. IlnoTHOCTh Ta-
3000pa3HOro aMMHUaKa IpY HOPMAJIbHEIX YCIOBUAX cocTapuser 0,68 kr/m>,
T. €. OH Jierde Bo3ayxa. ['oprou, B3pbIBOONaceH B CMECH C BO31yXOM (00pa-
3yeT B3pBIBOOIACHBIE cMecH B mpejaenax 15-28 00. % ammwuaka). PactBo-
PUMOCTH €0 B BOJie 0OJIbIlIe, YEM BCEX JIPYTHX ra3oB: OJUH OOBEM BOJIbI
norsoniaet npu 20°C okoso 700 00beMOB aMMHUaKa.

Oo6mue 3anacst AXOB B benapycu coctasmnsitor okoso 26 000 T.

[IpenensHO MOmycTUMAasi KOHIICHTpAIUs B BO3/IyXe HACEJICHHBIX IMyHK-
TOB: cpeanecyrounas — 0,04 mr/m® u makcumanbHO pasosas — 0,2 mr/m°, B
BO3JyXe pabodell 30HBI IPOU3BOACTBEHHBIX IOMEIIEHHH — 20 mr/m’.
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[Topor omrymenus obousuueM — 0,5 mr/m>. Ilpu xonuenTpanusax 40-80
MI/M> IIPOMCXOAUT PE3KOE Pa3ApPAXKEHHE IJ1a3, BEPXHUX [IbIXATEIbHBIX ITy-
TeH, BIUIOTh O PEQIIEKTOPHON 3aJeP>KKU AbIXaHUs, MOSIBISIETCSA T'OJIOBHAS
6onb. Konnentpamuu 1500-2700 mr/m® npu sxcnosunuu 0,5-1 9 cuuTa-
I0TCS CMEPTEIbHBIMH.

AMMHaK TPUMEHSETCS IPU U3rOTOBICHUU CUHWJIBHOM U a30THOM KHC-
JIOT, a30TCOAEPKAITUX COJIEH, COMbI, YIOOPEHH, a TaKXKe MPH KpalleHUU
TKaHeW u cepeOpeHun 3epkai. KUaKuii aMMUaK UCIONb3YEeTCs B KaUeCTBE
paboyero BeliecTBa XOJIOAWIBHBIX MallMH, TPAHCIOPTUPYETCS U XPAHUTCS
B CHKM)XEHHOM COCTOSIHUM TIOJI JIaBJI€HUEM COOCTBEHHBIX MapoB 600—
1800 kIIa, a Tak:ke MOKET XpPaHUTHCS B U30TEPMHUUECKUX PE3EPBYyapax Mpu
JABJICHUU, OJIM3KOM K aTMocpepHOMy. EMKOCTH MOTYyT B3pbIBaThCsl MpHU
HarpeBaHUH.

Ammuak otHocutcs Kk AXOB ynymaronmero u HeWpOoTpONHOro JAei-
cTBUs. BrI3pIBaeT nmopaxkeHue AbIXxaTeabHbIX MyTel. [lapel cunpHO pasgpa-
KAIOT CIM3UCTBIE 000JOYKM M KOKHbIE TMOKPOBBI. [Ipyu BBICOKHMX KOHIICH-
Tpamusx Bo30Y>KJaeT IEHTPATbHYI0O HEPBHYIO CUCTEMY U BBI3BIBAET CYO-
poru. CMepTh HaCTyNaeT 4yepe3 HECKOIbKO YaCOB WM CYTOK IIOCJIE OTPaB-
JICHUS OT OTEKa JIETKUX U TOPTaHU, OT CEpJICYHON CTab0CTU UM OCTAHOBKHU
npixanud. [lpy monagaHuy Ha KOXXKY MOJKET BBI3bIBATh OXOTU PA3IMYHON
CTEICHH.

Oonapyxenue — yHuBepcanabHbli razoananuzarop YI'-2, BIIXP c un-
JTUKATOPHOU TPYOKOM — OJTHO JKENTOE KOJIBLIO.

3ammTa — QUIBTPYIOIINE TPOMBILUICHHBIE TPOTUBOTa3bl Mapok «K»,
«KI», «M»; razossie pecriuparopsl PY-60M KJI, PIIT'-67 K/I. IIpu BbICO-
KHX KOHLUEHTPaUUsAX — U30JUPYIOIIKE TPOTUBOra3bl U 3allMTHAS OJIEK/A.

IlepBasi moMoub — HEME/UIEHHO BHIHECTU MMOCTPA/IABILETO HA CBEXKUI
BO3/yX, OOMJIBHO MPOMBITH TJIa3a U MOPaKCHHbIE YUYAaCTKU KOKU BOAOU U
HaZeTh nmportuBoras. Ilocne sBakyanuu nocrpagaBuieMy HEOOXOAUMBI IO-
KOH, TeI10, MpH pe3Kux 00X B riazax — 1-2 karum 1%-ro pacTBopa HO-
BokanHa win 1 kammo 0,5%-ro pactBopa aukamna ¢ 0,1%-m pactBopom
anpeHanuHa. Ha nmopakeHHbIE y4acTKU KOXKHM — IPUMOYKHU 5%-ro pacTBopa
YKCYCHOMW, JIUNMOHHOW WJIM COJITHOW KHCJIOTBHL. BHYTph TEIJIOE MOJIOKO C
MUTHEBOM COJIOM.

AKPHJIOHUTPHJ — OECUBETHAsl UIKOCTh C HENPUATHBIM 3aMaxOM.
IIpn 0ObIMHOM JaBiIeHUM Temmeparypa IuiaBieHuss —83,5°C, KuneHus
+77,3°C. Jlerue Boabl (oTHOcUTENbHAs MI0THOCTH 0,8). Tspkenee Bo3myxa
(otHOCHUTENbHAS TWIOTHOCTH 1,83). C BO3ayXoM 00paszyeT B3pbIBOONACHBIE
cMmecu B nipegenax 3—17 06. %. IIJIK B atMmocpepHOM BO3/1yXe HACEIEHHBIX
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yHKTOB (cpennecytounas) — 0,03 mr/m>, paGodeil 30HbI IPOU3BOICTBEH-
HBIX rTomenieHuit — 0,5 mr/m?>.

MupoBoe ero npou3BOJACTBO OKOJIO 2 MIIH. T B roa. OOImue 3amacsl B
pecnyonuke okojio 5000 T.

OTtpaBneHne aKpUJIOHUTPUIIOM BO3MOXKHO IMPU BABIXaHUH €r0 MapoB U
NOMaJaHUH Kamesb Ha CIU3UCThIE 000JIOYKU U KOXKY.

IlepBasi moMomb — MOCTPA/IaBIIETO HEMEMJICHHO BBIHECTH U3 30HBI
3apaxeHusi, OOMJILHO TPOMBITh BOJOU Wi 2%-M COJOBBIM pacTBOPOM IJia-
3a, BAbIXaHHE AMUJIHUTPUTA.

XJI0p — 3€JIEHOBATO-KENThIM ra3 ¢ pe3KUM pa3apakarolIuM 3aMaxoM.
Xiop B 2,5 pasa Tspkenee BO3ayxa, IOITOMY 00JIako Xjopa OyaeT mepeme-
IIATHCS [0 HANpaBJICHUIO BETpa, MPUXKUMASCh K 3€MJIe, OH CKAaIUIMBaeTCs B
MOJIBAJIaX, HU3MHAX, HO JIaXKe 3MMOM XJIOp HAXOJIUTCS B Ta3000pa3HOM COCTO-
SHUM, CXKWXKaeTcs npu temreparype —34,6°C, 3arBepaeBaetr npu —101°C.
JIisi TIepeBO3KM HMCTONB3YIOTCS ITUCIIEPHBI U OaJUIOHBI TIOJ JIABJICHUEM.
B3peiBoonacen B cmecu ¢ Bogopoaom. Heroprod, HO nmokapoonaceH, noj-
JEpP>KUBAET TOPEHUE MHOTUX OPraHUYEeCKUX BeliecTB. EMKOCTH MOryT
B3PBIBAThCA [P HATPEBAHUMU.

XJ10p MpUMEHSIETCSL IJI1 XJIOPUPOBAHUS MUTHEBOW BOJBI U JJIsl MOJIY-
YEHUS XJIOPOPraHUYECKUX COCIMHEHUN (BUHWIXJIOpPHUIA, XJIOPOIPEHOBOTO
KayudyKa, TUXJopraTana, XJopOeH30J1a U JIp.).

Oo6mue 3anacel B Pecnyonuke benapycs — 300 T.

[Ipenensuo nomyctumas konmeHTpanus (I1IJIK) xmopa B atmocdeprom
BO31yXe B pabo4eil 30He IMPOU3BOACTBEHHBIX MOMEIIEHHI 1 Mr/mM°, MUHU-
MaJIbHO OLIyTHMasi KOHIIEHTpaIlUs XJjopa 2 MT/M>. Paznpaxaromee neu-
CTBUE BO3HHMKAET NMpHU KOHLEHTpanuu okono 10 mr/m’. CmeprenpHas KoH-
LEHTpaLMs XJI0pa IpH dKenosuuun 1 4 cocrasisger 100-200 mr/m>. B Bo3-
nyxe onpenensiercs npudopom YI'-2 mnm BIIXP ¢ unaukatopHoil TpyO-
KOM — TPHU 3€JICHBIX KOJIbIIA.

3ammTa — NpOMBIIUICHHBIE (DUIBTPYIOIINE TPOTUBOTA3bl MapoK «B»
u «Mp», rpaxnanckue npotusorassl ['TI-5 (5M), I'TI-7 (I'TI-7B), nerckue
MPOTUBOTa3bl, KaMephl 3alllUTHBIC JeTCKUe. [Ipr oueHb BBICOKMX KOHIICH-
Tpanusx (6omsmie 3600 Mr/m’) — H30MUPyIOMKE MPOTUBOTa3kl. XJIOP OTHO-
CUTCS K BEILIECTBAM YyIIAIOIIEro ICUCTBUS.

XJI0p pa3apakaeT AbIXaTEIbHBIE TYTH U BBI3BIBAET OTEK JIETKUX.

IlepBasi noMoub — HAAETh IPOTUBOTA3 U BHIBECTH HA CBEKHUU BO3yX.
[Ipu pa3zapakeHUU AbIXaTENbHBIX MYTEH — BIIBIXaHUE HAIIATBIPHOTO CIU-
ta. [IpombIBaHMe ria3, Hoca u pta 2%-M pacTBOPOM cojibl. Temtoe MoJIOKO
¢ OOp)KOMU UJTK CO0M, Kode.
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Jlerazaumsi — BOJHBIE PAaCTBOPBI THMOCYIb(GUTA, TAICHOW H3BECTH,
HIEJIOYHBIE OTXO/IbI MPOM3BOACTBA. HelTpanuzanusa BogoOM.

IHuaHucTbIi BOAOPOA (CHHMJILHASI KHMCJ0TA) — OCCIBETHAs JICTKO-
MOABMYKHAS JKUJIKOCTh C 3allaXOM TOPHKOT0 MHHAAJISI, 3aCThIBAIOIIAS MPU
temrepatype —13°C. Temneparypa kunenus +27,5°C, ouensb neryqa. Cu-
HUJIbHAsI KUCJIOTA M €€ COJIM BBITYCKAKOTCS XUMUYECKOW MPOMBIIUIEHHO-
CThIO B OOJBIIMX KoJMyecTBax. Mcmonb3yeTcs mpu MNpoU3BOACTBE IJIACT-
MacC U HUCKYCCTBEHHBIX BOJIOKOH, B TaJIbBAHOIUIACTUKE, MPHU HU3BICUYECHUH
30J10Ta, KaK CpeJICTBO OOphOBI B celbckOM Xo3siiicTBe. C BOJIOM cMmelInBa-
eTcsl, JIETKO pacTBOpsieTcsl B cnupTe, OeHsuHe. CMecu mapoB ¢ BO3AYXOM
npu conepxkanuu 6—40 00. % MOTyT B3pbIBATHCA.

3amura — QUIBTPYIOIME W HU30JUPYIOIIME MPOTUBOTA3bl, a TAKKE
MPOMBIIIEHHBIE TUIIOB «B», «M», «bK®y». Hannune CHHUIBHON KUCIOTHI
B BO3JIyX€ MOXKHO ONpeAciuTh ¢ nmoMoinsio BIIXP ¢ uaaukaropHoit Tpyo-
KOW — TPH 3€JIEHBIX KOibLA. J[JI1 HEUTpanu3auyu CUHUIBHON KHUCIIOThI HC-
MOJIB3YIOTCS TUTIOXJIOPUT KabIUs, (POpMaIUH.

®ocren (COCly) — GecuBeTHasi MOABUKHASL KUAKOCTh C YIyILUTUBBIM
HEMPUATHBIM 3amaxoM THUIomX Gpykros. [1noxo pacTBopum B BojE, XO-
POIIIO PACTBOPUM B OPTaHMYECKUX pACTBOpUTEISIX (OeH30I1€e, XIopodopme,
Tonyodie, kcunone). [Ipu temneparype Boie 8°C nepexoaut B ras. Tewm-
neparypa 3arsepaeBanus —1 18°C.

@oCreH UCIHONb3YyeTCsl MPU MPOU3BOACTBE KpacUTENEd U MHUHEPAIIb-
HBIX yAOOpEHUH, OTHOCUTCS K BEIIECTBAM YJIyllaromiero aeicreus. ['azo-
oOpasnbiii pocren B 3—4 paza Tspkeliee BO3/yXa, MOITOMY Mapel (ocreHa
MOT'YT CKaIIUBaThCA B MOJIBAJIaX, HU3WMHAX MECTHOCTH. {51 meraszaiuu ma-
poB (pocreHa B 3aKpHITHIX MOMEIICHUSX UCIIOJIb3yeTcsl aMMuak. Heltpanu-
3aIusl — B3aUMOJICHCTBHE C BOJHBIMU PAacCTBOPAMU aMMHUaKa U IIEJIOYaMH.
Oo6napyxenue — npuoopoMm BIIXP ¢ wucnonb3oBaHMEM HWHIUKATOPHOMU
TPYOKHU — TpH 3€JIE€HBIX KOJIbIIa. AHTUOTOB IPOTHUB (hOCTEHA HET.

CepHucTblii aHruapua (IByOKHCh cepbl) — OCCIIBETHBIN Ta3, KOTO-
pbiii ipu Temrieparype —75°C npeBpamaercs B JKUAKOCTh; B 2,2 pasa Ts-
xKejee BO3AyXa.

CepHUCTBIN aHTUAPHUI OTHOCHUTCS K BEIIECTBAM yAyIIAIOMIEro U 00-
HIESTIOBUTOTO JACHCTBUs. BbI3BIBAaET pa3ApakeHUE IbIXaTeIbHBIX MYTEH,
cnasm 6ponxos, ITJIK B pabouem momemenun — 10 Mr/m>. TIpu BBICOKHX
KOHIICHTPAIUSAX B BO3JyXE CMEPTh HACTYMAaeT OT yAYIIbsS BCJIEIACTBUE pe-
(bIeKTOpPHOTO cra3Ma TOJO0COBOM IENM, BHE3AMMHON OCTaHOBKH KPOBOOO-
palieHus B JITKUX WIH I10KA.

Jlng 3amuThl OPTaHOB ABIXaHHUS HEOOXOJAMMO MCIOJb30BAThH MPO-
MBIIIJIEHHBIE TPOTUBOTA3HI.
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5.2. XapaKTep BO3MOXHbIX XUMNYECKU ONACHDbIX aBapMﬁ

AHanm3 NpuUYrH KPYTHBIX aBapuid, COMPOBOKAaeMbIx Beiopocamu AXOB,
MOKa3bIBAET, YTO HA CETOAHS HEJb3s MCKIIIOUUTh BO3MOYKHOCTH BO3HHKHOBE-
HUSI aBapuii, MPUBOISIIUX K MOPAKEHUIO MPOW3BOJICTBEHHOTO IMEPCOHANa U
HAceJIeHNs1, HaXOJSILLETOCs B pailoHe XUMUYECKU OMAacHOTO 0OBEKTA.

[Ipeanpusrus, npousBoadiue uin norpedsommue AXOB, B TexHo-
JIOTUYECKUX JUHUAX MPUMEHSIOT, KaK MPaBUIO, HE3HAUUTEIIBHOE KOINYe-
CTBO TOKCHYECKHUX COCIMHEHHM.

3HauuTtenbHo OosbiIee kKonuecTBO AXOB 1o 06bemMy cofepkutcs Ha
CKJIaJlax MpEeANpUSATUNA. DTO MPUBOJUT K TOMY, UTO IIPU aBapUsAX B paboumx
1exax MpeanpuaTus UMEeeT MECTO JIOKAJIbHOE 3apa)keHUe BO3yxXa, 00opy-
JIOBaHUsl LIEXOB U TeppuTopuu. [Ipm 3TOM mopaxkeHue B TaKUX CIydasx
MO>KET ITOJIyYUTh B OCHOBHOM ITPOU3BOJCTBEHHBII MEPCOHA.

[Ipu aBapusix Ha CKJIaJax NPEANpUATUNA, KOT/a pa3pylatTcs (moBpe-
KIAIOTCS) KPYMHOTOHHaXHbIe eMKocTH, AXOB pacnpocTpaHsitoTes 3a
npeAenbl MPeaNnpUaTHs, TPUBOAS K MacCOBOMY IOPAXKEHUIO HE TOJBKO
NepcoHala MPeaIpUsITHs, HO U HACEJICHHUs, TPOKUBAIOIIETO BOJIMU3U XUMU-
YECKH OMACHBIX MPEANPUATHIM.

B cpenHem Ha mnpeanpusTHUSX HECHU)KAEMbIE 3alachl XUMHUYECKHUX
IPOIYKTOB CO3JAIOTCS HAa TPOE€ CYTOK, a JJIs 3aBOJOB MO MPOHU3BOACTBY
MUHEpaNbHbIX yA0OpeHuil — 10 10—-15 cyrok. [loaToMy Ha KpynHBIX npen-
MPUATHSIX MOTYT XpaHUThCS ThicsiuM TOHH AXOB.

[nsa xpanennss AXOB Ha cknagax npeanpUsATANA UCIOJIb3YIOTCS Clie-
TYFOIIINE CTIOCOOBI:

* B pe3epByapax (cucreMax) 1moji BBICOKUM JIaBJICHHUEM;

* B U30TEPMHUYECKUX XPAHWIMILAX IPHU JaBICHUHU, OJM3KOM K aTMO-
chepHOMY, C UCKYCCTBEHHBIM OXJIAKICHHUEM €MKOCTH;

* XpaHEHHE IIPU TEMIIEPATYPE OKPYKAIOILIEH CPEAbl B 3aKPBITHIX EMKO-
CTAX (XapaKTEPHO MJI BBICOKOKUIISIIINX KUJKOCTEM).

[Ipu aBapusax ¢ Beiopocom AXOB B atmocdepy oOpasyercsi nepguu-
Hoe U 6mopuyinoe 001aKo.

IlepBuunoe obako — oomako AXOB, obOpasyromieecst B pe3ysbTare
MraoBeHHoro (1-3 muH) nepexona B arMmochepy yactu AXOB u3 emkoctu
IIPU €€ pa3pyIICHUH.

Bropuunoe obiako — obmako AXOB, obpasyromeecss B pe3ysbrare
VCIIAPEHHUS] PA3IMBILIErOCs BEIIECTBA C OJACTUIAKOLIEN TOBEPXHOCTH.

B cnyuae pa3pymenust emkoctd, coaepxamied AXOB non naBineHuem,
3a cdyer OypHOro, MOYTH MTHOBEHHOTO MCHApEHHsS OCHOBHOE KOJIMYECTBO
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BELIECTBA MOCTYNUT B MEPBUYHOE 00J1aKo, rae koHneHTpauuu AXOB 3Ha-
YUTEJIBHO MIPEBBIIAIOT CMEPTEIIBHBIE.

B cimydae paspylieHHss M30TEPMUYECKOTO XPAaHWIHILA B IEPBUYHOE
obnako noctynut 3—5% AXOB (mpu Temneparype OKpyKarolero Bo3ayxa
25-30°C). OcHOBHOE k€ KOJIMYECTBO PA3IUBIIETOCS B MOJIOH (0OBAJIOBKY)
AXOB noctynur 3a cyeT uCapeHusi BO BTOPUYHOE 00JIaKo.

[Ipu BCKpbITUH O0O0JIOYEK C BBICOKOKHUIISIIMMHU KUAKOCTSIMU 00pa3o-
BaHUs MEPBUYHOIO 00aKa HEe MPOUCXOIUT. BeneacTBrue Manbix cKOpocTei
ucnapeHuii takux AXOB OyayT mpencTaBiiiThb OMACHOCTb TOJBKO JJIS
nepconana XOO u HaceneHus, HaXOASAIMIMXCA HEIOCPEACTBEHHO B palloHe
aBapuu.

5.3. MporHo3upoBaHMe macwTabos ¥ nocnencTsumn
XUMMUYECKU ONacCHbIX aBapui

XuMHnyeckoe 3apaxkeHne — pacnpoOCTPAHEHHUE OMACHBIX XMMHYECKUX
BEILIECTB B OKPY’KaroUIed MPUPOTHON cpejie B KOHIICHTPAIUSAX WU KOJIU-
YECTBAaX, CO3JAIONINX YIPO3y MJIA JIFOJEH, CETbCKOXO03MCTBEHHBIX KUBOT-
HBIX U PACTEHHI B TEUEHUE ONPEICTICHHOTO BPEMEHHU.

[locnencTBusi XMMUYECKH OMACHBIX aBapvil XapaKTEpHU3YIOTCS Mac-
mTaboM, CTENEeHbI0 OMACHOCTU U MPOJOJIKUTEIBHOCTHI0 XUMUYECKOTO 3a-
paXKeHusl.

MacmTab XuMHUYECKOT0 3apaXKeHUs XapaKTePU3yeTCs:

* paliyCcOM U IUIOIIA/IbIO PalioHa aBapuU;

* r1yOMHOM U IUTOMIAABIO 3apaXKEHUSI MECTHOCTH C OMACHBIMU TJIOTHO-
CTSIMU;

* I1yOMHOM M MIIOMIAJBI0 30HBI PACIPOCTPAHEHUSI IEPBUYHOTO U BTO-
puuHoro obsiaka C/IAB.

[lon enyounon 3apajrxcenus NMOHUMAETCS MaKCUMaJbHas MPOTIKEH-
HOCTh COOTBETCTBYIOILIEH IUIOMIAAM 3apakeHus 3a MpeaeraaMu paioHa
aBapu, a MOJ 21YOUHOI PACHPOCHMPAHEHUA — MAKCUMaJbHas MPOTKEH-
HOCTb 30HBI PACIIPOCTPAHEHMsI IEPBUYHOTO WIIM BTOpUYHOTO obnaka AXOB
(puc. 16).

[lox 30mno0ii pacnpocmpanenua MOHUMAETCS IJIOIIAb XUMUYECKOTO
3apakeHUsl BO3yXa 3a Mpe/eliaMu palloHa aBapuu, CO3/1aBaeMasi B pe3yJib-
TaTe pacnpocTtpanenus oonaka AXOB no HanpaBieHUIo BETpa.

30Ha XMMH4YECKOr0 3apaskeHusl — TEPPUTOPUS WIM aKBaTOpHS, B
npejaenax KOTOpOW paclpOCTpPaHEHbI WU KyJa MPUBHECEHBI OMACHBIC XH-
MUYECKUE BEIIECTBA B KOHIICHTPAIUSAX WM KOJIUYECTBAX, CO3AOIIMX
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ONACHOCTh JJISl )KU3HU W 3JI0POBbS JIFOJEU, JJIsI CEIbCKOXO3SIMCTBEHHBIX
JKUBOTHBIX U PACTCHUH B TEUCHUE OIPEICIICHHOTO BPEMEHH.

l'opoo N Ilocenox M

Obvexm K

xzop 1000 T
9.00 02.07 4

e
-

Hanpaenenue eempa

Puc. 16. 3ona xumuueckoro 3apaxkennss AXOB (CIIB):
[13—I14 — ouaru nopaxenus; Il — ygactrok paznuBa AXOB; IV — reppuropus
pactpoctpanenus AXOB; I — riryOuHa 30HbI; L — IIupuHa 30HBI

Ilon mopakaroIMKM KOHLIEHTPALMSAMH TMOHUMAETCS TaKOe COIepKa-
HUe B Bo3ayxe napoB AXOB, npu KOTOphIX UCKITIOUaeTCs mpedbiBaHne 0e3
IIPOTUBOTa30B.

Pa3mepbl 30HbI XUMUYECKOTO 3apAKEHUS XapaKTEPU3YIOTCS TITyOHMHOU
pacIpoCTpaHEeHUs 3apaKEHHOTO BO3/yXa C MOPaXAIOUMU KOHIICHTPALU-
avu [, mupunon 1 n muomansto S.

Tonmuna A, M, ciost paznuBa onpeaensercs no Gopmyie

h=H-0,2, (5.1)

rie H — BeicoTa oOBanoBKH (momjioHa), M. [Ipu OoTCyTCTBHMUM OOBaJIOBKU
TOJIIIMHA CJIOA MpUHUMaeTcs paBHoi 0,05 M.

PaznuuaroT Tpu CTENEHUM BEPTUKAIBHOM YCTOMYUBOCTH: UHBEPCUIO,
U30mMepMuI0, KOHEEKYUIo.

HNuBepcust B atMocdepe — 3TO MOBBIILIEHUE TEMIIEPATYPbl BO3/1yXa MO
Mepe yBeaudeHHs BbICOThL. IHBepcus npensrcrByer paccenBanuio AXOB
Ha BBICOTE M CO37aeT HamboJjee OIaronpusTHbIC YCIOBHS I COXPAHEHUS
UX BBICOKMX KOHLIEHTpALUH.

N30oTepmus xapakTepusyercsi CTaOMJIbBHBIM PaBHOBECHMEM BO3/yXa.
Omna HanOosee TUIIMYHA JIJISl MACMYPHOM MOT0JIbI, TaK K€ KaK U MHBEPCHSI,
CHOCOOCTBYET ANUTENbHOMY 3acToro nmapoB AXOB Ha mMecTHOCTH, B Jiecy,
B JKWJIBIX KBApTajaxX HACEJIEHHBIX MYHKTOB.

KonBekuust — 5T0 BEpTUKAIBHOE MIEPEMEILICHUE BO3yXa C OJJHUX BBICOT
Ha apyrue. Bo3nyx Gosee Temblid mepemenaercs BBepX, a 0ojiee XOI0aHbIN
u Oosee TUIOTHBIA — BHU3. KOHBEKIUS BBI3BIBAET CHJIBHOE PACCEUBAHUE
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3apaKeHHOT0 Bo3ayxa, u KoHleHTpanus AXOB B Bo3ayxe ObICTPO CHMKA-
ercsi. OHa HaO01aeTcs B ACHBIE JIETHHUE JTHU.

Baxnast XapakTepuCTHKa 30HBI 3apaXKEHUS — CIMOUKOCINb 3APANCEHUSL,
ONpEeAeIIAomas BpeMs CYIIECTBOBAHUS 30HBI 3apAKEHUS U BTOPUYHBIX
04YaroB XMMUYECKOro nopaxxeHus. CKOpoCcTb UCHIAPEHUS 3aBUCUT OT TAKUX
(bakTopoB, Kak Temreparypa BO3AyXa, BUJ MOYBbI, CKOPOCTh BETpa U CTe-
NeHb BEPTUKAILHON YCTOWYMBOCTH aTMOC(hEpHI.

5.4. MeponpuAaTua no npoTMBOaBapuUNHOM 3awuTe
XMMMUYECKU ONacHbIX 06beKTos

NHxeHepHO-TEXHUYECKUE MEPONPUSTHS, MPOBOJUMbBIE HAa XUMHYECKH
OTACHBIX MPEANPUITUSIX, HAMPaBJICHbl HA CHIDKEHHE MaTepualibHOTO yiiepoa
Y JIFOJICKUX TTOTEPh OT BO3MOYKHBIX aBapuil, U1 3TOrO MPEyCMaTPUBAETCS:

* 000py/IOBaHKME YCTPOMCTB, mpeaoTBpamatronmx yreuky AXOB B
cilydyae aBapuM (KJalaHbl-OTCEKATENH, KJanaHbl U30bITOYHOTO JaBJICHMUS,
cOpachIBaOIINE YCTPOUCTBA);

* YCWJIEHHE KOHCTPYKIMN emKkocTed u komMmyHukauuid ¢ AXOB u
YCTPOMCTBO HAJ HUMHU OTPAXKACHUN AJIS 3aIIUTHI OT TOBPEXKICHUN 00JIOM-
KaMH CTPOUTENIbHBIX KOHCTPYKLIMI IPU aBapuu;

* pa3melenue noj xpanwniamu ¢ AXOB aBapuiiHbIX pe3epByapoB;

* paccpenorouenue 3amacoB AXOB u pa3menieHue ux B 3ariayOJieH-
HBIX XpaHUJIUIIAX;

* 000py/1I0BaHKME TMOMEIIEHUA W MPOMBIIUICHHBIX MJIOMIAJ0K CTALKO-
HapHBIMU CHCTEMaMU BbIABJIEHUS aBapHvil U aBapUUHON CUTHAJIU3ALUEN.

CBOEBpEMEHHOE OMOBELIEHUE IEPCOHANA MPEANPUATUS U HACEICHHUS
CHI)KAET BEPOATHOCTH MOpakeHus JroAe. C ATOM LENbI0 Ha XUMHYECKU
OMACHBIX NPEINPUIATUIX U BOKPYT HUX CO3JIAI0TCS JIOKAIbHBIE CUCTEMBI OIIO-
BEIICHHUS TIepcoHaa 00BEKTOB U HACEICHUS OJU3JICKAIINX PAOHOB.

: 1. aiiTe XapakTepUCTHUKY BelecTB, oTHocAmmxca k CAB (AXOB).
2. KakuMm nokazateneM onpeaenserca creneHb TOKCuyHocTu AXOB?
3. HazoBute cpenctBa st oonapyxenus AXOB.
4. Kakye 00BbEKTHI OTHOCSITCS K XMMHAYECKH OIIACHBIM?
5. IlpuBenure mokasarenu, XapakTepU3yIOIIKE MOCIEACTBUS aBapUil Ha XUMHU-
YECKH ONAaCHBIX 00BHEKTaX.
6. OcuoBHbIe criocoObI 3amuThl 0T AXOB u OB.
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Nekuuna 6. ECTECTBEHHbIE U UCKYCCTBEHHbIE
UCTOYHUKUN PAOUALUMN.
METOAbl OBHAPYXEHUA U PETUCTPALUU
WOHU3UPYIOLLX U3NTYYEHUN

6.1. Ecmecmeennwiii paouayuoumslii (hom.

6.2. TexnHonocuueckyu uU3MEHEeHHbIU eCMEeCmEEeHHbIU U UCKYCCMBEHHbIU
PaouayuoHHsliL QOoH.

6.3. Memoowl obHapysceHus u pecucmpayuu UOHUSUPYVIOWUX U3TLY-
YyeHull.

6.4. [lemexmopwl UOHUBUPYIOWUX UTYYEHULL.

6.1. EctecTBeHHbIN paguauUOHHbIN POH

Panuanvionnsiit GoH 3emin CKIaabIBa€TCsl U3 €CTECTBEHHOIO (MPUPO/I-
HOT'0) paAHallMOHHOTO (POHA, TEXHOJIOTMYECKH U3MEHEHHOTO €CTECTBEHHOTO
paaranuoHHOro (poHA ¥ UCKYCCTBEHHOTO PaJHaIlMOHHOTO (POoHA.

EcrecTBennblii paguannonnblii gon (EP®) o6pa3yioT nOHU3UPY-
IOIIME M3JIYUYEHUSI OT MPUPOJHBIX MCTOYHUKOB KOCMHUYECKOTO U 3€MHOTO
npoucxoxkaeHusl. OUueHb Y4acTO OH OTOXAECTBISECTCS C MOHATHEM paoduda-
YUOHHBIU (OH.

TexHoJI0rH4eCKM M3MEHEHHBIM €eCTeCTBEHHbIHM PaaualUOHHbIN
¢pon (TUEP®) onpenensercs U3Iy4YEHHEM OT €CTECTBEHHBIX UCTOYHUKOB
MOHU3UPYIOIIETO U3TYyUYEeHUs, KOTOPBII HEe UMeN Obl MecTa, €CJii Obl HE HC-
MOJIB3YIOIIUICSA TEXHOJOTMYecKui mpouecc. [[pyunHamMu Takoro m3meHe-
HUsl (DOHA MOTYT SIBISTHCS BBIOPOCHI TEIJIOBBIX AJIEKTPOCTAHIUN, CTPOU-
TeJIbHAsI UHAYCTPUS U IPYyTUe UCTOUYHUKH.

Panunanmonnsiii poH B mpejenax:

0,1-0,2 mx3B/4 (10-20 MkxP/4) cunraercst HOpMaIbHBIM;
0,2—0,6 Mx3B/4 (20-60 MKxP/4) cuntaercs 1OMyCTUMBIM;
0,6—1,2 mx3B/4 (60—120 MkP/4) cunTaercs MOBLIIICHHBIM.

OCHOBHYIO 4acTh OOJy4YEHHs HAcelleHHEe 3€MHOI0 LIapa MOJy4aeT OT
€CTECTBEHHBIX UCTOYHHUKOB pagualry. bOJBIIMHCTBO U3 HUX TAKOBBI, YTO
n30exaTh 00JydeHHUs: OT HUX COBEPUICHHO HEBO3MOXXHO. Ha mpoTspkenun
BCEH MCTOPUM CYILIECTBOBAHUS 3€MIIM pa3HbIe BUAbI U3IYyUEHUS MaJal0T Ha
MOBEPXHOCTh 3€MJIM M3 KOCMOCAa M IIOCTYHAlT OT PaguOaKTHUBHBIX
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BEILIECTB, HAXOJAIIMUXCA B 3eMHOU Kope. UenmoBek mojaBepraercs oOayde-
HUIO IBYMs criocobamu. PamnoakTHBHBIE BEIIECTBA MOTYT HAXOJIUTHCS BHE
OopraHm3Ma M o0JIy4aTh €ro CHapy>KH; B 3TOM CIIy4ae TOBOPAT O BHEIIHEM
o0JyuyeHuM. PanoakTuBHbBIE BeIllleCTBA MOTYT OKa3aThCsl B BO3yXe, KOTO-
PBIM JIBIIIUT YENOBEK, B MUILE WM B BOJIE U MONACTh BHYTPh OpraHU3Ma.
Takolt cioco0 00mydeHust Ha3bIBalOT BHYTPeHHUM. OOJIyUYeHHUI0 OT ecTe-
CTBEHHBIX HMCTOYHHKOB pPaJIMAlUU TOJABEPraeTcs OO0 KUTENh 3eMIH,
OJIHAKO OJTHU U3 HUX TMOJYyYar0T OOJBIINE J03bI, UeM JIpyTHe. DTO 3aBUCHT,
B YaCTHOCTH, OT TOTO, TJI€ OHU JKUBYT. YPOBEHb pajMallid B HEKOTOPHIX
MeCTax 3eMHOrO IIapa, Tam, IJie 3aJIeraloT OCOOCHHO PaJUOAKTUBHBIE IO-
POJIBI, OKa3bIBACTCS 3HAUUTENBHO BBIIIE CPEAHETO, a B JPYTUX MECTax —
COOTBETCTBEHHO HIDKE. J[03a 00IydeHHs 3aBUCUT TakKe OT 00pasa KU3HU
mroaei. [IpuMeHeHrne HEKOTOPBIX CTPOHUTEIBHBIX MaTepUANOB, MCIOJIB30-
BaHHWE Tasa I TPHUTOTOBJICHHS THIIH, OTKPBHITHIX YTOJIBHBIX JKapOBEH,
repMeTHU3alvs MOMEIIeHNH U JJaKe MOJIEThl Ha CaMOoJIeTax — BCE 3TO yBe-
JMYMBAET YPOBEHb OOIYUECHHS 3a CUET €CTECTBEHHBIX MCTOYHUKOB pajua-
Y. 3eMHbIE€ UICTOYHUKH paJidalldid B CyMME OTBETCTBEHHBI 32 OOJIBIIYIO
4yacTh 00Jy4eHHUsI, KOTOPOMY MOJIBEPraeTcsl YeJIOBEK 3a CUET €CTECTBEHHOM
panuanuu. B cpeaHeM oHu obecnieunBarOT 5/6 rogoBou 3PHEKTUBHOM K-
BUBAJICHTHOM J103bl, MOJy4aeMOil HaceJleHHEeM, B OCHOBHOM BCJIE/ICTBUE
BHYTpeHHEro 00iydeHus. OCTalIbHYI0 4acTh BHOCAT KOCMHYECKHE JTyYH,
[JIaBHBIM OOpa3oM IyTeM BHEIIHEro oOyydeHus. B 3Toii nekiuu OymyT
PacCMOTpPEHBI BHAYaJie JAaHHBIE O BHENTHEM OOJIYYE€HHWU OT HCTOYHHKOB
KOCMHYECKOTO M 3€MHOT0 MPOMCXOXKACHHUA, 3aTeM — Ooiiee MmoApoOHO —
BHyTpEHHee OOJIydeHHe, MpruueM 0co00e BHHUMaHHUE OyJeT yNEeJIeHO palo-
HY — PaJuOaKTUBHOMY Ta3y, KOTOPBIM BHOCHUT CaMblii OOJIBIIONW BKJIAJ B
CPEIHIO 7103y OOIy4YeHHS HACEJICHHs U3 BCEX MCTOYHHKOB €CTECTBEHHOU
paananuu. Hakoner, B Hell OyIyT pacCMOTPEHBI HEKOTOPHIE CTOPOHBI JIes-
TEIHHOCTH YEJIOBEKa, B TOM YHCJIE MCIOIB30BaHUE YT U yI0OpeHHit, KO-
TOpPbIE CIOCOOCTBYIOT HM3BICYEHHUIO PAJMOAKTUBHBIX BEIIECTB U3 3€MHOMN
KOpbl U YBEJIMYMUBAIOT YPOBEHb OOJYUEHHS JIIOJEH OT €CTECTBEHHBIX HC-
TOYHHMKOB PaJIUALIUH.

6.1.1. Kocmnuyeckne W3Jy4eHHMsl MPUXOASIT K HAM B OCHOBHOM H3
ryoud BceneHHol, HO HekoTopas MX 4acTh poxkaaercs Ha CoJiHIE BO
BpPEMSI COJIHEUHBIX BCTIBIIICK.

Kaxayro cekyHay Ha Iiom@nas B 1 M? yepes rpanuily arMochepbl U3
KOCMOCa B HalpaBJIeHUU 3eMHOI moBepxHocTu BietaeT 6onee 10 000 3a-
PSKEHHBIX YaCTHII.

Kocmuueckue u3imydeHus: MOApa3AESIOTCS Ha TaJaKTHYECKUe U COJI-
HeuHble. ["amakTuyeckue, B CBOIO O4Yepe/b, ObIBAIOT MEPBUYHBIMU U BTO-
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puuHbiMU. [lepBUYHOE rajakTHYECKOe U3JIyYeHHe MPE/ICTABISIET cO00i
MOTOK YaCTHII, MAJIAIOIIUX B 3€MHYI0 aTMOc(epy ¥ HAYLUIUX U3 TITyOUHBI
KOCMOCA CO CKOPOCThIO cBeTa. OHO COCTOUT U3 MPOTOHOB (0KOJI0 92%) U
anbQa-vactull (mpumepHo 6%). B Hebonbiux kommyecTBax (okomno 2%) B
HUX MPUCYTCTBYIOT siapa jJerkux anemeHToB (Li, Be, B, C, N, O, F), snek-
TPOHBI, HEUTPOHBI U (POTOHBI. DHEPTUS TAKOTO U3TYyUYEHUS OTPOMHA U KO-
nebnercs B quanazone ot 1 xo 102 5B, uto B MujLIMap pa3 IpeBbILIAeT
YPOBEHb JHEPTHil, TOCTUTHYTHIX HA CAMBIX COBPEMEHHBIX YCKOPHUTEISX.
IIpu sHeprusx cpime 10° MoB mI0THOCTH MOTOKA IPOTOHOB maaaet. Ilpu
sHeprusx Menbire 10° MaB cocra mepBUYHOIO rajakTHYECKOrO M3JIyue-
HUS CWIBHO MeHsieTcsi. Ha Hero Bo3/ielicTByeT MarHuTHOE moJie 3eMJid, KO-
TOPOE€ OTKJIOHSET HU3KODHEPTEeTUYECKOE HM3IydeHHEe OOpaTHO B KOCMHYE-
CKO€ MPOCTPAHCTBO. [IepBUYHOE TATAKTUYECKOE W3Iy4YEHUE B PE3YJIbTATE
B3aUMOJICHCTBUSI C aTOMaMHu 3JEMEHTOB aTMOC(hEpbl MOYTH IMOJTHOCTHIO
rcues3aer Ha BbicoTe 20 K.

BropuyHoe rajakTudyeckoe u3jaydeHHe HUMEET ropasao Oosee CIox-
HBII COCTaB U COCTOUT MPAKTUYECKHU U3 BCEX U3BECTHBIX B HACTOSILIEE BPEMS
ayieMeHTapHbIX 4Yactull. OHO oOpa3zyercsi B pe3yibTare sIEpHBIX B3aUMO-
JNEUCTBUN MEXKIY MEPBUYHBIM U3JIYYEHUEM C SAPAMHU aTOMOB, BXOASIINX B
coctaB 3eMHON armocdepsl. Kaxknas yactuiia U3 NMEpBUYHOTO U3ITYUYEHUS
Omarogapsi BRICOKOM HEPTMM BBI3BIBACT IIEJIbIA KacKaJl 4acTHIl, KOTOPhIE, B
CBOIO OYepelb, B3aMMOJECHCTBYSl C fJIpaMH, BBI3BIBAIOT PSI/ CIETYHOLIUX
AJIEPHBIX MPEBPAIICHUI. Y MOBEPXHOCTH 3€MJIM BTOPUYHOE U3TYyUYEHUE CO-
CTOUT B OCHOBHOM U3 (JOTOHOB, JICKTPOHOB, TIO3UTPOHOB, IPYTHX SICPHBIX
YacTHUIl, a TaKkKe HeOONbIIOW J0MM HEHTpOoHOB. HeWTpoHHas KOMITOHEHTa
BO3HUKAET B PE3YJIbTATE PACUICIUICHUS AI€p BBICOKOIHEPrEeTUYECKUMU 4a-
ctuniaMud. CocTaB MU MHTEHCUBHOCTb BTOPUYHOI'O TaJaKTUYECKOTO H3IIyde-
HUSL 3aBUCST OT BBICOTHI HaJ[ YPOBHEM MODsi, reorpaduuecKkoi HIMPOTHI U
M3MEHAIOTCA BO BPEMEHU B COOTBETCTBUU C | 1-JIETHUM LMKIIOM COJTHEYHOMU
aKTUBHOCTH. MakcuMallbHass MHTEHCUBHOCTb BTOPUYHOIO TaJaKTHYECKOIO
u3nydeHus Habmoaercs Ha BeicoTe 20—25 kM. Ha BeicoTax cBbiiie 4045 km
npeo0iasaeT nepBUYHOE U3ITyUYEHUE.

B pesynaprare B3aMMOAEUCTBHS MEPBUYHOTO U BTOPUUYHOIO HU3IY-
YEeHUU C AIpaMU dJIEMEHTOB aTMocdepsl 00pa3yroTCs TaK Ha3bIBaeMbIe

3y 10 14~ 22
KOCMOI'eHHbIe paauonykauabl. K Hum otnocsresa: (H, ,Be, (C, 71Na,
24 35Q 36 39
1Na, ¢S, 17Cl, {7Cl u npyrue.

CouHevHoe H31y4eHHe 00pa3yeTcsl BO BPEMs COIHEYHBIX BCIIBILIEK,

XapaKTepU3yeTcsi OTHOCUTEILHO HU3KOM 3Heprueit (40—50 MaB) u He npu-
BOAUT K CYIIECTBEHHOMY YBEJIMYECHHIO [03bl BHEIIHEr0o OOJIy4YeHHUs Ha
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noBepXHOCTH 3emuid. OJIHaKO B BEPXHHUX CIOSIX aTMOC(epbl MOIIHOCTH IO-
IJIOLIEHHOW J03bI MOKET Ha OYEHb KOPOTKOE BpeMsl yBennunBaTbes B 100
u OoJiee pas.

Her Takoro mecra Ha 3emiie, KyJa Obl HE aAall ’TOT HEBUIUMBINA KOC-
mMudeckuil 1ym. Ho ogHM yyacTku 3eMHOM ITOBEPXHOCTU 0oJiee MOABEpHKE-
HBI €ro AeicTBuIo, 4yeM Japyrue. CeepHbiil U HOKHBIN MOJIOCH! MOJIYyYarOT
Oosble paJualuy, YeM SKBaTOpUaIbHbIe 00JACTH, U3-3a HATMYMS Y 3eMIIn
MAarHuTHOTO MOJIs, OTKJIOHSIOUIETO 3apsKECHHBIE YAaCTHUIbI, U3 KOTOPBIX B
OCHOBHOM M COCTOST KOCMHYECKUE U3JIyYEHUs. Y UUTHIBAsL COCTAB U BHEDP-
TUI0 U3JIY4YeHHs Y MOBEPXHOCTU 3eMJd, KO3(PPUIUEHT ero KauecTBa Mpu-
HATO cuuTaTh 1,1. OCHOBHBIMM KOCMOTE€HHBIMU PAaJUOHYKIHJIAMH — HC-

10 2 24
TOYHMKAaMM BHEIIHEro M3ilyueHus — sBistorcs ,Be, 77Na, {{Na. Cpen-

Hssl CyMMapHasi SKBUBAJICHTHAsl 7032 BHEIIHET0 W3JIyUYeHUsI, CO3/laBacMast
BCEMH KOMITOHEHTaMH KOCMHUYECKOTO HM3JIy4YeHHUsS Ha YPOBHE MOPS, B T'OJ]
coctapisier 0,32 m3B. Ha BericoTe 4-5 KM BeJIMYMHA 3TOM J03bl YXKE
5 m3B/ron, a Ha BeicoTe 20 kM mocturaet 13 M3B/4.

[Ipu opOUTANBHBIX TMOJETaX KOCMOHABTHI ITOJIBEPralOTCs CPABHUTEIIb-
HO HeOombioMmy obmydenuio — 0,05 m3B/cyT. M niis Takux IOJETOB HE
TpeOyeTCs CIeMAIbHOM 3alTUTHI.

[TpuBOAMIMBIC BBIIIEC YHCIIA OTHOCATCS K J103aM BHEITHETO OOJTydYeHUS,
7103a 3a CUeT BHYTPEHHEro o0iydeHus, GopMupyeMas KOCMOTEHHBIMU pa-
JTUOHYKJIUJIAMU, HEBEIIMKa, ¥ U3 Oosiee ueM 20 TaKuxX AJIEMEHTOB 3aMETHBIN

v 3 14
BKJIaZ B O3y BHOCAT JIMIOb ABA: TPUTHUHU lH H U30TOII yriiepoaa 6C .

Tputuit ¢ nepuogom nosypacnaga 12,3 rora B OCHOBHOM BXOJHUT B
COCTaB MOJIEKYJIBI BOJIBI M B 3TOM BHJIE YYAaCTBYET B KPYTOBOPOTE BOJbI B
npupoe. Pagnoakrusueiil yraepon (712 = 5730 51eT) UCIoOab3yeTcs B TaK
HAa3bIBAEMOM PaJMOHYKJIUIHOM AHAIIU3E.

CyMMapHasi MOITHOCTh 3KBUBAJIEHTHOMN J103bI, ITOJIy4a€MOW OT KOCMH-
YECKOTo HM3iyuyeHusi, coctaBisier npumepHo 0,33 m3B/roj, /uisi HaceIeHUs
Halen pecryoauku qo3a coctasnser 0,37 m3B/ro.

6.1.2. U3nyyeHust 3eMHOTr0 npoucxoxxkaeHnst. OCHOBHbIMUA UCTOYHU-
KaMH W3JIy4EHHUS] 3€MHOrO IPOMCXOXKACHUS SBISIIOTCS PaJIAOHYKIUIBI,
IPUCYTCTBYIOIIKME B PA3IMYHBIX NPUPOAHBIX CPElax U OOBEKTaX OKpyxka-
IOLLEN cpeabl ¢ MOMEHTa 00pa3oBaHus 3eMiu. K HUM oTHOCATCS ABE TpyIl-

bl €CTECTBEHHBIX PAJIMOHYKIIUJIOB: MepBasi — 3TO PAJUOHYKIIUbI ypaHO-
. 238
pazueBoro U TOpUEBOro CEMENCTB, KOTOpPBIE OEpyT CBOE HAUYalIo OT o, U U
232
390Th (Bcero 82 paguoHyKIUa), BTOpas — 3To 11 1oiroxuByumx paamo-

. 401, 48 87 96
HyKJINAOB, HaxXoIsIMxcsa BHe 3Tux cemeictB (o K, 5 Ca, 3;Rb, , Zr,
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115y 138 142 144 147 178 187
woIn, HLa, 5Ce, (Nd, ,Sm, 5 Lu, 3 Re), oTHocAmuXCcs K 37e-
MEHTaM cepeIMHbI Tabnuibel MeHaeneesna.
y 40
W13 BTOpoii rpymisl paguoHYKIHI0B oK urpaer zamerHyro poib B

00nyueHnu yenoseka. Ero nepuon monypacnana pases 1,3-10° ner. B npu-
ponHoM kaymu conepxkutcs 0,01% panroakTHBHOIO BEIIECTBa, U 3TO CO-
OTHOIIIEHUE TTOCTOSIHHO Be3[le, T/ Obl Kanuil HU BeTpeuancs. CMmech U30-
TOINOB KaJIMsI BXOJUT B COCTaB MBIIIIEYHOUN TKAHHU.

40 o
[ToBepxHOCTHAsT aKTUBHOCTb oK B mouBe Ha ypOBHE KOPHEBOH CH-
creMbl pacTeHuil (ciaoi Tommumuoi 20 cm) — 300 Bk/M?. YaenbHas akTUB-

40
HOCTh oK B OBoOIax u (ppykTax u Apyrux NpoayKTax MUTAHUS COCTABIISET

80—150 Bx/kr.

BuemHee ramma-o0iydeHue 4YenoBeKa OT YKa3aHHBIX BBILIE €cTe-
CTBEHHBIX PaJUOHYKJIUJOB OOYCIIOBIEHO MX NMPUCYTCTBUEM B Pa3IMUHBIX
IPUPOAHBIX Cpenax (MoYBe, MpU3eMHOM BO3ayXe, Thuapocdepe, ouocdepe).

MortHOCTh 703b1, 00YCIOBIIEHHAs! BHEIITHUM OOJydYe€HHEM 3a CUET pa-
JUOHYKJIUIOB 3€MHOTO TPOUCXOXKICHHS, COCTAaBISIET MNPUOIU3UTEIHHO
0,38 M3B/roa. OgHako 5Ta BEIUYMHA MOXKET CYIIECTBEHHO KOjeOaThCs B
3aBUCUMOCTH OT PETMOHOB 3€MJIN.

HexoTopsle rpymnnbl HaceleHUsl MOJy4yalT B cpenHem 1 M3B/ron, a
okoJio 1,5% — 6onee 1,4 m3B/ron. Ecth, 0JlHaKO, Takue MeCTa, T/A€ YPOB-
HU 3€MHO# pajualiy 3HaYuTeNlbHO Bbile. B psane mect bpasunuu, rinas-
HbIM 00pa30oM B NMPUOPEKHBIX MOJOCAX 3€MJIM, MOIIHOCTh J103bl U3Ty4Ye-
HUS W3 MOYBBI U CKaJIbHBIX MOpoA cocrtarisier S5 mM3B/ron. I[lpubiusu-
TeabHO 30 ThIC. YEJIOBEK HENPEPBIBHO IOJBEPraloTCs TAKOMY YPOBHIO
obnyuenus. B unauiickux mrarax Kepana u Manpac npubpexnasi 30Ha
nauHo 200 KM ¥ IIMPUHON B HECKOJBKO COTEH METPOB M3BECTHA Kak
00JIaCTh MHTEHCUBHOI'O U3JIy4€HHUs, B pe3ynbTare yero 100 TeiCc. yenoBek
MOJIy4aroT 103y, B cpeaHeM paBHyto 13 m3B/roa. B Hpane, nanpumep B
ropoae Pamcep, rae OblOT KitouM, OOraThie paaueM, ObUIA 3apErUCTPH-
poBaHbl ypoBHU paguaiuu 10 400 m3B/roa. M3BecTHBI MecTa Ha 36MHOM
nrape ¢ BEICOKUM YPOBHEM paauainuu, Hanpumep, Bo Opannuu, B Hure-
puu, Ha Manarackape.

Haunbonee Becomblii BKJIaJ B OOIIYIO 03y OOJIy4€HHUS] BHOCUT PajOH.

Pagon sBisiercs mpoaykToM pacmaga ypaHa (zééRn) U TOpUs (zéan).

VYpan u Topuil MOXHO OOHAPYUTh B HE3HAYUTEIbHBIX KOJIMUYECTBAX B JIIO-
0ol MmouBe, KaMHSX, BOJE, IJle OHM HAXOATCS 4Yallle BCEro B MacCHUBHOM
COCTOSIHMHU. B oTimuume OT ypaHa u TOpHs, paloH MPOHUKAET B BO3AYX IPH
BBICBOOOKJIEHUU U3 36MHOU KOPBI [IOBCEMECTHO.
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JpyruMu UCTOYHMKAMH MOCTYIUICHUS PaJIOHA SIBJISIIOTCS BOJA W MPHU-
poaHslii ra3. [Ipy KANsYeHun BOABI M IPU C)KUTAHUM ra3a €ro KOHIEHTpa-
[US B BO3JyX€E 3aKPBITHIX TOMEIICHUN YBEIIMYUBACTCH.

OcHOBHasi OaCHOCThH pPaJloHa UCXOJIUT HE OT MUThS BOJBI (€CIIU BOJIA
KHUIISTYEHasA, TO PaJOH MPAKTUYECKH YJIETYUYMBAETCA), a MPU MONAJAHUU B
JIETKUE BOJASHBIX MApOB C BBICOKMM COJIEPKAHUEM ATOTO rasza (AyIil, MOK-
pas mapHasi 4 T. 11.).

B npuponHsblii ra3, B BOLy, paoH nonagaer nox 3emien. Pagon nmeer
MepuoJI noaypacmnaaa 3,8 CcyT; OH B 7 pa3 TshKelee BO3ayXa, O3ITOMY IpHU
BBICBOOOKJICHUU U3 3€MHOM KOpHI OH HAKAIIMBAeTCA B MOJBalax U Mep-
BBIX dTa’Kax 3JaHUM.

Pagon momamaer B OpraHm3M 4YeEJIOBEKAa C BABIXaEMbIM BO3AYyXOM, HO
MAaKCUMAaJIbHYIO J03Y YEJIOBEK MOJIy4YacT, HaXOSCh B 3aKPBITOM IOMEIICHUN
HIOKHUX 3Ta)XeH 3manuii. PajoH, sBIssach alb(a-akKTHBHBIM PaJIMOHYKIIHJIOM,
NPEJCTABISIET ONACHOCTD IS YeJIOBEKa TOJIBKO MIPU BHYTPEHHEM OOJTyUYEeHHUH,
Monazasi B OpraHu3M 4epe3 JbIXaTeIbHbIE ITyTH U TIOPaXKas JISTOYHYIO TKAHb.
JlomycTrMasi HopMa cofepxkanus pagona cocrasnser 100 Bk/m® Bosmyxa.

OKBUBaJIEHTHAS 7032 BHYTPEHHETO OOTyUeHHsI YeI0OBEKa 3a CUET €CTECTBEH-
HBIX PaJMOHYKJIM/IOB, MOMAIAIOIIMX B OPraHU3M YEJIOBEKA C BO3IyXOM, NUILEH U

" 401 14
BOZIOH, B OCHOBHOM (POpMUPYETCsI CAEAYIOIMMH pafroHykmaamu: oK, (C,
87 216 228 222 220

37Rb, "¢, Po, 5sRa, aTake "5 Rn n g Rn, n onennBaercs B 1,5 M3B.

B cooTBeTcTBUM C IPUBEACHHBIMU JaHHBIMU (Ta0J. 7), AJIsI HACETIECHUS
3eMiIM B 1IEJIOM MPHUHSATO, YTO CpeAaHEroioBas d(PeKTHUBHAS SKBHBAJICHT-
Has 71032 00JTyUeHHMsI YeJIOBEKa COCTaBIseT 2,2 M3B.

Tab6mnuma 7
I'onoBasi JKBUBaJIeHTHAsI 1032, OJy4aeMasi HaceJeHueM
OT eCTeCTBEHHBIX HCTOYHHUKOB /IJIsl PAiilOHOB ¢ HOPMAJILHBIM YPOBHEM PaIHAMHU

["onoBas r¢pexTHBHASI SKBUBAJICHTHAS /1033, M3B

HcTtounnkuy nsnydeHus Bremnee BuyTtpenunee CymmapHas
o0yueHue o0y4eHue J03a
Kocmuueckoe usiryyenue:
1) noHu3upyomas KOMIOHEHTa 0,28 — 0,28
2) HEeUTpOHHAasi KOMIIOHEHTA 0,042 — 0,042
3) KOCMOTE€HHBIE PaTUOHYKJIIUIbI — 0,015 0,015
Bcezo 0,322 0,015 0,337
HN3nyyenue 3emiiu:
1) xanuii-40 0,12 0,178 0,3
2) ypaHOBBIH psift 0,1 1,14 1,24
3) TOpHUEBBIH PsiT 0,16 0,18 0,34
Bcezco 0,38 1,5 1,88
Hmoeo 0,7 1,5 2,2
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6.2. TexHONI0rMYeckn U3MeHeHHbI eCcTeCTBEHHDbI
W UCKYCCTBEHHbI paanauoHHbIA GOoH

PaccMoTpeHHBIC BBINIE HCTOYHUKH PATMOAKTUBHOTO U3ITy4YeHHS CHOop-
MHUPOBAINCH B TEUECHUE IBOIONNN 3EMJIH, U UX paclpeie]ICHUEe XOTsS U He-
OJIHOPOJHO B OKPY:KaloIlel cpejie, HO U B OCHOBHOM ITOCTOSIHHO JIJIS KaXK-
JIOTO KOHKPETHOTO permoHa. B mpoliecce >KU3HENEATEIbHOCTH YeloBeKa
BO3MOJKHO TepepacnpeiesieHue 3TUX UCTOYHUKOB B Mpupoje u GopmMupo-
BaHHUE TEXHOJOTMYECKH M3MEHEHHOI'0 €CTECTBEHHOI'0 pPaJMallMOHHOrO (o-
Ha, KOTJa UX KOHIIEHTpAlUs MOKET MHOTOKpPATHO BO3pacTaTh U MpeACTaB-
JISITh OMACHOCTD LEJIBIM IPYIINaM HaceIeHUsI.

OnHuM W3 CYIECTBEHHBIX MCTOYHHMKOB, CO3JJaHHBIX MPAKTUYECKOMN
NeATeIbHOCThIO YEIOBEKA, SIBIISIETCS UHAYCTPHUS CTPOUTEIbHBIX MAaTepH-
anoB. [lpuBnedyeHue s UX HM3TOTOBJICHUS OTXOJIOB PA3IUYHBIX IPO-
MBIIIUIEHHBIX TTPOU3BOJCTB MPUBEIIO B psijie CIy4acB K YBEJIMYCHUIO pa-
TUAIMOHHOTO (OoHA B 3MaHUAX. TpaaulIMOHHBIE CTPOUTEIbHBIC MaTepHa-
JBI — AEPEBO, KUPMHY, OCTOH — 00JIaIaf0T CPAaBHUTEILHO HU3KOW aKTHB-
HOCTBIO.

[IpuHATO cuMTaTh, UTO BKJIAJ B TOJOBYIO SKBUBAJICHTHYIO /103y 3a CUET
CTPOUTENIHLHBIX MAaTEPUATIOB B CPEJIHEM JJIsl HACEJEHUS 3€MJIM COCTaBJIsET
0,1-1,5 mM3B Ha 4yenmoBeka. HanmeHbime 10361 MOJIy4YaeT HACEICHUE, MPO-
YKHBarolee B I1epeBsHHbIX JoMax — 0,5 M3B/roj1, B KUpnu4yHbIX — 1 M3B/ToA
1 B 0OeTOHHBIX — 1,7 M3B/ToI.

Kak nmpaBusi0, OCHOBHBIM UCTOUYHUKOM aKTUBHOCTH CTPOMUTENBHBIX Ma-
TEPHUAJIOB SIBISIOTCS PAAUOHYKIIUIBI 36MHOTO TTPOUCXO0XKIeHus. Hannuue B
CTPOUTEIBHBIX MaTepHaliaXx ypaHa U TOPHUS MPUBOJUT K BBIICICHUIO Pasio-
Ha BHYTPHU 3/IaHUS, U €r0 KOHIIEHTPAIlMU B 3aKPBITHIX MOMEIICHUSX, KaK
npaBuio, B 8—10 pa3 Bblllle, 4eM Ha OTKPBHITOM Bo3ayxe. HecoOmrogeHue
PaBWIJI PaUAIMOHHON 0€30MaCHOCTH B HEKOTOPBIX CTpaHaX, IMIUPOKO HC-
MOJIB3YIOIINX PA3IUYHBIC OTXOABl MPOMBIIIUICHHOCTH B CTPOUTEIHCTBE,
MPUBEJIO K TOMY, YTO B HEKOTOPBIX CIydasx B IMOMEIIECHUSAX OOHapyKeHa
KOHIICHTpAIIUsl PajJioHa, B THICSYU pa3 MPEBBIIIAIONIAS CPEIHIO KOHIICH-
TpalKIO Ha OTKPHITOM BO3/IyX€.

Jlnst yMeHbllIeHHUs BO3ACMCTBUSL pajoHa mpeaycMarpuBaerca audde-
PEHIMPOBAHHBIN MOAXO] K UCIOJIb30BAHUIO CTPOUTENBLHBIX MATEPUATIOB.

VYcTaHOBJIEHBI CIENYIONUE TOMYyCTUMbIE YPOBHU YJIEIbHON aKTHBHO-

CTU Am B CTPOUTENBHBIX MaTEepUaiax:

— nipu Am menee 370 Bk/Kr cTpoitmaTepualibl UCMIONB3YIOTCs O€3 orpa-
HUYCHUS;
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—1upu Am = 370-740 bx/Kkr MaTepuanbl MOKHO HUCIIOJIb30BATh TOJIBKO B
JIOPOKHOM CTPOMTENILCTBE HA TEPPUTOPHH HACEIIEHHBIX ITYHKTOB U B 30HAX
MEPCIIEKTUBHON 3aCTPOUKHY;

— npu Am = 740—1350 Bx/kr ctpoiimMarepualbl JOMYCKAETCS HUCIOJb-
30BaTh B IOPOKHOM CTPOUTEIBCTBE 3a MPEAEIaMU HACEJICHHBIX ITYHKTOB;

—pu Am = 13504000 bx/kr Bonpoc 00 UCMOIL30BaHUN MaTEpUaIOB
peliaeTcs Mo COIMIACOBAHUIO C CAaHUTAPHO-IMUAEMUYECKOU ciayxk0oit Mu-
HUCTEPCTBA 37jpaBooxpanenus Pecnybnuku benapycs;

— npu Am cBeimie 4000 bk/kr ucnosb3oBaHUE CTpOWMAaTEepUAIOB 3a-
IIPEILEHO.

IIpumeHenne MUHepaJbLHBIX ya00penuid. J[o6pua dpocdaToB BeaeT-
Cs BO MHOTMX MECTax 3€MHOI0 IIapa; OHH HMCIOJb3YIOTCS IIaBHbIM 00Opa-
30M JAJI IPOU3BOJACTBA YAOOpEeHHH. BONBIIMHCTBO pa3pabaThIBA€MbIX B
HacTosiee Bpemst pocaTHbIX MECTOPOKACHUN COACPKUT ypaH, MPUCYT-
CTBYIOLIMI TaM B JIOBOJIBHO BBICOKOW KOHUEHTpaluu. B npouecce 1o0s4u
U 1epepabOTKU py.ibl BBIACISAETCS PaJoH, Aa U CaMH yA00peHusl paauoak-
TUBHBI. PalnoakTUBHOE 3arps3HEHUE B ATOM Cily4yae ObIBa€T OOBIKHOBEHHO
HE3HAYNTEIbHBIM, HO BO3PACTAET, €CIU YAOOPEHHS BHOCAT B 3€MJIO B
KHUJKOM BUJE WU eciu coiepxaiiue ¢ocdaTsl BEIIECTBA CKapMIIUBAIOT
ckoTy. Takue BelecTBa NEHCTBUTENHLHO HIMPOKO HCIOJB3YIOTCA B Kaye-
CTBE KOPMOBBIX JOOABOK, YTO MOXET MPHUBECTH K 3HAYUTEIHLHOMY IOBBI-
LICHUIO COJIEpKAHUSA PATMOAKTUBHOCTH B MOJIOKE.

TenJioBasi 3JHepreTka. 3HaAYUTEIbHBINA BKJIaJ B MOBBIIIEHUE YPOBHS
00Jy4yeHHs] HaceJIeHUs J1aeT SHEepPreThKa, OCOOEHHO MPH UCIIOJIIb30BAHUU B
Ka4yecTBe TOIUIMBA KaMEHHOTo yriisl. ['o1oBoe ero norpedseHne cocTaBIsieT
HECKOJIbKO MUWJUIHAPp/I0B TOHH. 13 Hux 70% cxkuraercs B TOMKaxX TEILIO- U
anekTpocTaHuuid, 20% — B KOKCOBBIX Ie4ax, a octanbHble 10% ucmnonb3y-
I0TCA B LIEJISIX OTOIUJICHUS.

VYroib, 10A00HO OOJBIIMHCTBY APYTUX NPHUPOIHBIX MAaT€pUATIOB, CO-
JEPKUT HUYTOKHBIE KOJIUYECTBA MEPBUUYHBIX paauoOHYKIH0B. [locnen-
HUE, U3BJICYEHHbIE BMECTE C YTJIEM U3 HEAP 3€MJIU, MOCIIE COKUTAHUS YIIIs
NONaJaT B OKPYXAIOLIYI0 Cpeay, I€ MOTYT CIY>KUTb UCTOYHHUKOM 00-
JIYYEHUS JIFOIEH.

CoBpeMeHHas yroyjbHas CTaHLIMSA MOIIHOCTBIO 1 MiH. KBT B Teue-
HUE ToJla MOoTpedIsieT 0OKOJI0 3 MIIH. T yIJisl U BbIOpachIBaeT B atMoc(e-
py okosio 165 ThIC. T pa3IUYHBIX OTXOJOB, BKJIHOYas IbUIb, JIETY4YIO
30Jly, CEpHUCTBIE Tra3bl U T. A. Kak pe3ynbTar 1eicTBUS TEIUIO- U 3JIEK-
TPOCTAHLHM, HA OPraHMYECKOM TOIUINBE 3a Iociennue 80 jer orMmeye-
HO, YTO KOHIIEHTpAalus paaus B HOBEPXHOCTHOM CJIO€ MOYBBI yBEIHYH-
nack B 50 pas.
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UcnbiTanue sigepHoro opyxus. J{o cux nop peus 1uia TOJIbKO 00 -
TOYHUKAX MOHU3UPYIOIIETO M3JIYyUYEHHUS, UMEIOUIUX MPUPOTHOE MPOUCXOXK-
nenue. Jlaxke B ciydasix, KOrja B pe3yJibTaTe KU3HEJASATeIbHOCTH YeJloBe-
Ka MPOUCXOJIUT NEepepacrpeesieHue U KOHIEHTPALMs 3THUX HCTOYHHUKOB,
OHHM COXPAaHSIOT CBOM ecTeCTBEHHBbIM cocTaB. MHas kapTHHA MPOUCXOIUT
IIPU UCIIOJIb30BAHUU SIIEPHON SHEPTUM B TEXHOTCHHOW NESATEbHOCTH Ye-
noseka. [lepBas aromuass 6oM0a MPOAEMOHCTPUPOBATIA HE TOJILKO Pa3py-
HIUTEIBHYIO CUITY, HO U 3HAYUTENIbHYIO OMACHOCTh C TOUKHU 3PEHUS Paauo-
aKTHUBHOTO 3arpsi3HEHUS OKpY:Karouen cpenbl. [Ipyu ucnblTaHusIX S1€pHOTO
OpYXHs OTPOMHOE KOJIMYECTBO PaJMOAKTUBHBIX BEIIECTB YHOCHUTCS B aT-
Mocdepy. ITo mpexe BCero MpOAYKTHI JACICHHs ypaHa U TTyToHus. OHu
OCaXKJA0TCSl HA YaCTUYKaX MbUIM U PA3HOCATCS Ha OOJIBIINE PACCTOSHUS,
BbITIa/1as HA TOBEPXHOCTh 3E€MJIU 32 COTHU U THICAYU KUJIOMETPOB OT MECTa
B3pbIBa. MIHaue roBopsi, /IEpHBIN B3PHIB HOCUT HE JIOKAJLHBIA XapakTep, a
rJ100aJbHBIH.

C 1945 rona B Mupe ObUIO MPOBEICHO OIPOMHOE KOJIUYECTBO UCTBITA-
TeJbHBIX sAepHBIX B3pbiBOB. Hampumep, CILIA B3opBann 1054 ycrpoii-
ctBa, CCCP — 715, ®pannus — 196, BenukoOputanus — 45, Kuraii — 45. B
Mae 1998 roga cnavana Muaus, a norom u Ilakuctan mpousBenu mno 5 noji-
3€MHBIX SIZICPHBIX B3PHIBOB.

B teuenne 1945-1989 rr. B atmocdepe 6b110 npoBeneHo 397 ucmeiTa-
TEJbHBIX SAJIEPHBIX B3pbIBOB. HekoTopast 4acTh paJMOHYKIUIOB LIUPKYIH-
pPYET B OKOJI0O3€MHOM MPOCTPAHCTBE U CETOJIHS.

B HACTOAIICC BPEMA 122 Cs saBiseTCS OCHOBHBIM HCTOYHHMKOM BHEIIIHE-

90
ro o0JydeHHs, TaK e KaK U 3¢ Sr. [Io COBpeMEHHBIM OLICHKaM, BKJIAJ B

€XKETrOHYI0 3KBHUBAJICHTHYIO /103y, [TOJIY4YaeMYH0 YEJIOBEKOM 32 CUET HCIIbI-
TaHUU SAEPHOro opyxwus, coctaBisier 20-25 Mk3B, T. €. okosno 1% ecre-
CTBEHHOTO PaJIMalliOHHOTO (hOHA.

Snepuas sHepreruxa. Eiie MeHbIIee 3HAUYEHUE YKBUBAJIEHTHOM J103bI
MOJIy4aeT 4YeJOBeK OT Oe3aBapHilHOW pabOThl aTOMHOM 3JIEKTPOCTaHIUU.
[Tpn obecrieyeHUN BBIMOJHEHUS BCEX HOPM M MPAaBHII UX IKCIUTyaTallUuH B
OKPY>KaIOIIYIO0 CpeAy MPAKTUYECKH HE BHIOpPAChIBACTCS 3HAYUTEIbHBIX KO-
JUYECTB PaAUOHYKIUAOB. [I0 COBpEMEHHBIM OIIEHKAaM, CpPEIHsS SKBHBa-
JIeHTHas 103a B roj B paiione ADC He npesbimaet 10 Mk3B.

HecmoTpst Ha OTHOCUTENBHO HEOOJBIIOE KOJUYECTBO OCKOJIKOB JIEJe-
HUSl U JPYTHX JJIEMEHTOB B OTPAa0OTAHHOM TOIUIMBE, aKTUBHOCTh UX UpE3-
BBIYAITHO BEJIMKA U COCTABIISAET JIECATKU MUJUIMOHOB KIOpU HA MOMEHT OCTa-
HOBKH PEaKTOpa M COTHH THICAY KIOpU Jaxe uepe3 7—10 ner xpaHeHus oT-
pabotanHoro ToruBa. [losToMy Hapsimy ¢ HEOOXOAUMOCTBIO 0OECTICUCHHUS
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oe3onacHoi paboTsl HAa ADC HE0OXO0ANMMO pelaTh BOIPOC IKOJIOTMUECKOU
U SIIEPHON 0€30MaCHOCTH BCEro TOIUIMBHOTO LUKJIA SIEPHOM SHEPIreTHKH,
0COOEHHO B 00JIaCTU XpaHEHHUs U MepepadOTKu OTPaObOTaHHOTO TOPHOYETO.
K xoniy 1990 roga Bo Bcem Mmupe aeictBoBasio noutu 600 peakTopos.
CyMMapHO€ KOJIMYECTBO YK€ UMEIOIINXCS PAIUOAKTUBHBIX OTXO0JIOB U TEX,
KOTOpbIe HapaOaThIBAIOTCS, BKJIIOYAs AOJTOXKUBYIIUE, OTPOMHBI. DTO Tpe-
OyeT co3naHus CrelUaIbHbIX XPAHWIUII, U OMACHOCTh UX KaK MCTOYHHUKA
MOHU3UPYIOUIETO U3JIyYeHUS BO3PACTAET C POCTOM HX YHUCIIA.

B Hacrosiiiee BpeMst OIHOM M3 CaMbIX OCTPBIX MPOOJIEM SIBIISIETCS yTHIIM3a-
1I1s1 ¥ 3aXOPOHEHHE PAJIMOAKTUBHBIX OTXOJI0OB U, IPEXIE BCEro, 0txo/10B ADC.

Pabora Ha mepcoHaJbHOM KOMNbIoTepe. BceoOmas KOMIbIOTEpH-
3a1s 00IIEeCTBa OCTPO CTAaBUT BOMPOCHI 0€30MaCHOCTH pabOTHI onepaTopa.
HcTounnkaMu 37€KTPOMArHUTHOTO TOJISL ABJISIIOTCS MOHUTOP, IPOIECCOP,
KJ1aBuatrypa. Bokpyr kommnberorepa o0pa3yercsl AJIeKTPOMArHUTHOE TOJIE C
nuana3oHoM 4actoT oT 5 go 400 kI

MOHHUTOPBI KOMIBIOTEPOB COAEPHKAT AIEKTPOHHO-IYUYEBYIO TPYOKY
(BJIT), xoTOpas SIBASETCS MOLIHBIM MUCTOYHUKOM 3JIEKTPOHOB, IPU TOPMO-
KEHUU KOTOPBIX IKPAHOM MOHHTOpa 00pa3zyeTcsi MSTKOe PEeHTI€HOBCKOE
U3ITy4YeHHE, MOITHOCTb J103bl KOTOpOro Ha pacctostHuu 0,05 M OT 3KpaHa He
noikHa mpeBsimarh 1 Mk38/4 (100 MxP/4). KpoMe Toro, 4enoBek 4yBCTBY-
eT ceOst XOpoIIo, KOTia B OKPY’KakoIlel ero cpeie COOTHOLLIEHUE MOJIOXKHU-
TENbHBIX M OTPULIATENBHBIX HMOHOB MOYTH OAMHaKoBO. OjHako mnepen
KpaHOM MOHMTOpPA 00pa3yeTcsi U30bITOK MOJOXKUTENbHBIX HOHOB. Beeraa
UMEIOIINECS] B BO3/yXe KOMHATbI MUKPOUYACTHUIIBI MBUIM PAa3TOHSIOTCS MO-
TOKOM TOJIOKUTEIBHO 3apsDKEHHBIX MOHOB M OCENAIOT Ha JIMIE W Tia3ax
orneparopa, CUIALIEr0 NepPe MOHUTOPOM.

B pe3ynbTaTe Takoilt «00MOapIupOBKM» Y OniepaTopa MOryT BO3HUKATh
roJioBHasi 00Jib, 0€CCOHHMUIIA, PA3APAKEHUE KOXKH, YCTANIOCTh IJ1a3.

Meaununckue npoueaypbl. 3HAYUTETFHBIMA UCTOYHUKAMH O0JTyde-
HUSl YeJIoBeKa SIBJISETCS MCIOJIb30BAaHUE MOHM3UPYIOMIMX U3TYYCHUH IS
MeauIUHCKUX Tpoueayp. C oIHON CTOPOHBI, 3TO MO3BOJISET BBHISBISATH U
aeunth 10 80% paznuyHBIX BUAOB 3a00JIEBaHMM, BKIIOYas Takue CMep-
TEJIBHO OINACHbIE, KAaK OHKOJIOTHYECKHE, C IPYroi — YCTaHOBIJIEHO, YTO (-
dbexkTrBHAs YKBUBAJICHTHAs 1032 cocTaisieT ot 50 mx3B/ron g0 10 M3B/rox
(ot 5 MO3p/roa 1o 1 63p/rox) u BEIIIE, B 3aBUCUMOCTH OT THIa 00CIIe10Ba-
HUS ¥ edeHus (tabin. 8).

B nacrositiee Bpemsi cymmapHasi 9KBUBAJICHTHAsI 71032 HEABAPHITHOTO
00JIy4yeHHs YeJI0oBeKa 3a TOJ] 32 CUET Pa3IMUHbIX TEXHOTC€HHBIX HCTOYHHUKOB
VOHU3UPYIOIIUX M3JIyYEHUH OLICHUBAECTCS BEIWYMHOM, HE IPEBBIIAIOIICH
5 m3B (0,5 63p).
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Tabmmia 8
J03bl1, moJiy4yaemMble OT Pa3JIHYHBbIX HCTOYHHKOB H3JTyYeHH sl

DddexTuBHaAs
B obmyserns 3KBHE)$6HTHM 703a

1. IIpocMoTp kMHOGUIBLMA MO [[BETHOMY TEJIEBH30pPYy Ha pac-
CTOSTHUU OT DKpaHa OKOJIO 2 M 0,01 mx3B
2. E>xeHEeBHBIA TpPEXyacoBOW MPOCMOTP IBETHBIX TEJEMpO-
rpaMM B TEUECHHE rojia 5-7 Mx3B
3. OOGnyueHue 3a CUeT pPagUOAKTUBHBIX BbBIOpocoB ADC B
palioHe pacroI0KEeHUsI CTAHIMH (32 TON) 0,2—-1 Mx3B
4. Obny4eHue 3a cU4eT JIMOBBIX BBIOPOCOB C €CTECTBEHHBIMH
pagunonyxmnamu TOC Ha yrie (3a Toj) 2—2 MK3B
5. Iloner B TeyeHne OAHOIO Yaca Ha CBEPX3BYKOBOM CaMOJIETE
(BeIcOTa TIOJTeTa 18—20 KM) 10-30 mx3B
6. Iloner B Teuenue 1 cyT Ha OpOUTATILHOM KOCMHUYECKOM KO-
pabe (0e3 BCIIBIIIEK Ha COJTHIIE) 0,18-0,35 m3B
7. IlpuemM pagoOHOBOI BaHHBI 0,01-1 m3B
8. dmrooporpadus 0,1-0,5 m3B
9. PenTrenockonusi rpyiHON KJIETKU 2—4 M3B
10. Pentrenorpagus 3y0os 0,03-3 mM3B
11. PentrenoBckas Homorpadus 5-100 mM3B
12. PeHTreHOCKONUS eIy IKa, KUIICUHUKA 0,1-0,25 m3B
13. JlydyeBasi ramma-Tepanus nociie onepaiun 0,2-0,25 3B

6.3. Metoabl 06HapyKeHUA U perncTpauum
WOHU3UPYIOLLUX U3NTYYEHUMN

6.3.1. CuMHTHISAHUOHHBIA MeTo[A. CUMHTWUIAUUM — ATO KPaTKO-
BPEMEHHBIE CBETOBBIC BCIIBIIIKK, BO3HUKAIONIUE MPU BO3JECHCTBUM HOHU-
3UPYIOIIUX HM3JIYyYEeHUH HAa HEKOTOpbIEC BEUIECTBA, Ha3bIBa€MbIC JTKOMMHO-
¢opamu (CHUHTUIUIATOPAMHU ).

B ocHoBe CHMHTWJUISIIIMIOHHOTO METOJa OOHAPY>KCHUS U3ITyUYEHUH Jie-
KUT SBJICHUE JIIOMHHeCHeHUNH. JIIOMUHeCIIeHTHOe U3JIy4YeHHe UCXOIUT
U3 CPaBHUTEIIBHO HEOOJIBIIIOTO YKCIa IEHTPOB JIIOMUHECIICHIINA — aTOMOB,
MOJIEKYJI WM UOHOB, MPUXOASIIUX B BO30YKIECHHOE COCTOSIHUE MOJ JEH-
CTBHEM BHEIITHUX MPUYHUH, a 3aT€M TPHU TMEePexo/ie BO30YKICHHOTO IIEHTpa
Ha Oojiee HU3KHI PHEPreTUYECKUM YpOBEHb, UCIYCKAIOIMIUX KBAHT JIFOMHU-
HECILICHTHOTO U3JIy4YEHUS.

Bpewms, 3aTpaunBaemMoe Ha mepexoj LEHTpa JIOMHHECHEIMU U3 BO3-
Oy IEHHOTO COCTOSIHHS Ha 0oJiee HU3KUIM SHEPTeTUUECKU ypPOBEHb, — O/I-
Ha U3 TJIABHBIX XapaKTEPUCTUK JIFOMUHECIIEHTHOTO MpOoIecca.
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Ecnu moMuHECHIEHTHOE M3JIyYEHHE IMOCE OTKJIIOYEHUS HCTOYHUKA
ero BO30YXIeHUs NpeKpaiaercs npumepHo depes 1078 ¢, To Takoi Bua
JIIOMMHECUEHIMU Ha3BIBAIOT (iyopecyenyueti. B Teuenue 107 ¢ maxomqur-
csl B BO30YK/IEHHOM COCTOSIHHH.

Jpyroii BUI JIOMUHECUEHIIMU — ocghopecyeHyus — XapaKTepu3yeTcs
MEJIJICHHBIM CIaJIOM CBEUYEHHSI TI0CIIE OTKIIIOUSHHSI ICTOYHHUKA BO30YKICHUS.

Buapl mrOMUHECHEHITMN Pa3dyaloT M 10 CIoco0y ee BO30YKIEHHUS.
Tak, sKpaH TeJIeBH30pa CBETUTCS MOJ MAJAIOIINM Ha HErO 3JEKTPOHHBIM
My4YKOM OJlarojiapsi CBEUYECHHMIO JTIOMHHO(Opa, HAHECEHHOTO Ha CTEHKY
HKpaHa KMHECKOTA.

OT BellecTB, IPUMEHIEMBIX B KaUu€CTBE CIMHTUIUISITOPOB, TpeOyeTcs,
9TOOBI OHH JAaBaJIM CHJIBHBIC W PaBHOMEPHBIE BCIIBIIIKH, 00JIaaiy BhICO-
KM KOA(DPUITMEHTOM TOTJIONICHUSI HOHU3UPYIOMUX HM3Ty4YeHUH, HE TIO0-
[JIOIIATM 3HAYUTEIBHO COOCTBEHHOTO M3JIyUYEHHUs, UMEJIH HEOOJbIIOE Bpe-
Ms BbicBeurBaHus. K Takum mromMuHO(OpaM OTHOCHUTCS TpyIiia HEOpraHu-
YECKHUX BellecTB: Hoauctoii Hatpuil Nal, noauctseiil ne3nit Csl, HoaucThlii
mutui Lil, Bonsdpamater kagmust CdWO4 u xanbius CaWOs 1 CepHUCTBIM
nuHK ZnS. Heopranudeckue JtoMUHODOPHI 001a1at0T JOBOJIBHO OOJIBIITUM
BpEMEHEM BBICBeUMBaHus, mpuMepHo 107 c.

B nosumerpudeckux mnpuOopax s perucTpanuu Oeta- U raMma-
V3JIyYCHUN HCHOJIB3YIOT TaJOreHUAbl: HoaucToli HaTpui Nal, noaucteii
kaymi K, iogucTeiit mutuid Lil nnu slonuctsiii ne3uit Csl, Bce akTuBUpO-
BaHHble TayueM T1, a Take Bonbppamarsl Kanbius U kaamus: CaWOy,
CdWOs.

Jlnia peructpanuu anb(ha-4acTull UCTIONb3YIOTCS JTIOMUHO(POPHI HA OC-
HOBE CEPHUCTOTO IMWHKA ZnS (WM KaaMus), akTHBUPOBAHHOTO cepedpom
i Menplo: ZnS(Ag), ZnS(Cu).

Jns peructpauni HEUTPOHOB UCIONB3YETCS WOJUCTBIN JIUTUM, aKTH-
BUpPOBaHHBIN 0710BOM Lil(Sn).

B kauecTBe CUMHTHIUISTOPOB HCHOJIB3YIOTCS TAaK)KE€ MHEPTHBIE Ta3bl:
aproH, KCEHOH U JIp.

W3 opraHnnyeckux BeLIECTB HauWOoJIblliee MPUMEHEHUE MOJYUYUIu Ta-
KM€, Kak aHTpaneH, HadTanuH, cTWibOeH, QeHaHTpeH, Tepdenun, aude-
HuJ. OpraHuyecKue M ra3oBbl€ CHUHTUILISITOPBI XapaKTEPU3YIOTCS OUYEHb
MaJibiM BpeMeHeM BoicBedenus (10°-107 ¢).

6.3.2. Xumuyeckuii MeToa. ITOT METOJ OOHAPYKEHUSI HOHU3UPYIO-
IIUX U3JIyYCHUH OCHOBAaH HAa TOM SIBJICHUM, YTO BO3HUKAIOUIUE MPU BO3-
JNEUCTBUU HU3JIyYCHU MOHBI U BO30YKJCHHbIC aTOMbI U MOJIEKYJIbI BeEIle-
CTBa MOT'YT AUCCOIMUPOBATH, 00pa3zysi CBOOOAHBIC PaAUKaIbl. DTH UOHBI U
paauKaibl BCTYMAIOT B PEAKIIUI0O MEXKIY COO0OM WM APYrUMU aTOMaMu U
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MOJIEKYyJIaMH, 00pa3ysi HOBbIE€ BEIIECTBA, MOSBJICHUE M KOJUYECTBO KOTO-
PBIX MO3BOJISIET CYJIWTh O HAJIUYMU U KOJMYECTBEHHOM XAPAKTEPUCTUKE
VOHU3UPYIOIINX U3TyYCHUM.

BemiecTBa, BOCHPUHUMAOIINE YHEPTUIO HOHU3UPYIOLIUX U3IyYEHUN U
npeoOpa3ylonme ee B XUMUYECKYI0 SHEPrUi0, MOT'YT HaXOJUThCS BO BCEX
TpPEeX arperaTHbIX COCTOSHUSIX: ra3000pa3HOM, >KMJIKOM U TBEPAOM. DTOT
MeTo[ ucnosb3yercs B fozumerpe AI1-70M.

6.3.3. ®orTorpaduuecknii MeTox OOHAPY:KEHUS] HOHHU3HPYIOIINX
u3aydennii. OOTOUYBCTBUTENBHBIN CIIOH TPENCTaBIAECT COOOW MeENKHe
KPUCTAJUIbl TaJOTEHUAO0B cepedpa, pacrpenescHHble B KeJaTHHE, HaHe-
CEHHBIE Ha MPO3PAYHYIO MOMI0KKY. B 00mmemM ciydae Ha 1 ¢cM? OBEpXHO-
cru npuxoautes 108107 Takux KpUCTAIOB, HA3BIBAEMBIX 3EDHAMIL.

ITon BO3AEHCTBHEM MOHU3UPYIOIINX M3IYYCHUN 3€pHA MPEBPAIAIOTCS
B LICHTPBI CKPBITOrO NovyepHeHus. [locnemyromui npouecc nposBIeHus, 3a-
KJTFOYAOIIMICS B BO3JICHCTBUM HA 3THU LIEHTPhl XUMHUYECKUMU PEAKTUBAMH,
IPUBOJUT K BOCCTAHOBJIEHUIO cepedpa, KOTOPOE BHINAAAET B BUJE JTMHHBIX
TOHKHUX HUTEHN, CBEPHYTHIX B KOMOK M XOPOUIO MOTJIOMIAKOIIUX CBET.

MecTto, rae mpou3onuio o0pazoBaHue METaUIMUECKOro cepedpa, BoC-
MIPUHUMAETCSl KaK YEpHAsl TOUYKA, & COBOKYITHOCTh TAKUX TOYEK, PACIIOJIO-
KEHHBIX OJIN3KO APYT K JIPYTy, — Kak yepHoe NATHO. OcTaBLInecs He MOJ-
BEP>KEHHBIMH BO3JCMCTBHUIO M3yUYEHUN KPUCTAJLJIbI TaJOreHUI0B cepedpa
pacTBOPsIOTCA B (PUKCUPYIOIIMX BEIIECTBAX.

Yem OGomble 1032 BO3ACUCTBYIOMIMX HAa (POTOCION M3ITYyUYEHUN, TEM
0O0JIbIIIE CTENEHb €r0 NOYEPHEHUS.

CpaBHUBasi NOYEpPHEHUE IUIEHKH, KOTOPYK) HOCHT YEJIOBEK, C KOH-
TPOJIBHOM, HaXOAAT 103y U3JIyYEHUs, BO3IECUCTBYIOIIYIO Ha 4yenoBeka. [lo-
YEPHEHUE TUIEHOK, U3MEPSIEMOE B ONTHYECKUX IUIOTHOCTSIX MOYEPHEHUS S,
ONPENEIIAETCS BEIPAKEHUEM

S=lgJo/J, (6.1)

rae Jo — THTEHCUBHOCTh CBETOBOTO My4YKa, MaJAlOIIEro Ha IMJIEHKY; J — UH-
TEHCUBHOCTb CBETA, MPOILIEIIECTO YEPE3 IICHKY.

[TnoTHOCTE MOUYepHEeHUs] (POTOCTOS H3MEPSIETCS C MOMOUIBIO CIICIH-
aBHBIX PUOOPOB — IGHCUTOMETPOB B (POTOMETPOB.

dotorpaduuecKkuii METOJl TO3BOJISICT H3MEPATh 03Bl TaMMa- H
HEUTPOHHBIX KM3MydeHui B auamnazone ot 0 1o 10 P ¢ tounoctsio 0 0,1 P,
a TPU HMCIOJIb30BAaHUU CHCIHAIBHBIX (POTOUYBCTBUTEIHHBIX CIIOEB — IO
20 000 P.

Baxueiimum mnpeumymiectBoM (GoTorpaduyeckoro MeToAa Mepen
BCEMHU OCTAJIBHBIMU SIBIISIETCS €70 JOKYMEHTAJIbHOCTD.
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@DOTOUYBCTBUTENbHBINA CJIOW, HAHECEHHBIM HAa IUICHKY, JA€T BO3MOXK-
HOCTb JUIMTENBHO COXPAHATH PE3yJNbTaT BO3JECHCTBOBABIIEN HA HETO O3B
U3ITy4YEeHHs. DTOT METOJ| MO3BOJIECT MOJYYUTh MPAKTUYECKU JIOO0YI0 UyB-
CTBUTEIBHOCT.

Hcnonb3yemasi aiisi U3MEpeHUs 103 IUICHKa, Jaxe OyAaydyu mepeme-
IICHHOW B CBETOHENPOHHUIIAEMYIO KacceTy, 00JiajlaeT BeChMa MaJlbIMU pa3-
MepaMu U BecoM. M3roTosiieHue GoToUyBCTBUTEIBHBIX CIIOEB HECIOKHO, A
VCIIOJIB30BAHUE UX HE CBA3aHO C MPUMEHEHHEM SHEPreTUYECKUX UCTOYHU-
KOB U CJIOKHBIX 3JIEKTPUYECKUX CXEM.

Henocrarku ¢otorpaduyeckoro Meroga: 4yBCTBUTEIBHOCTH (HOTO-
CJIOSl K CBETY M HEOOXOAMMOCTh 00pabaThiBaTh €ro B MOJHONW TEMHOTE;
CIIOXKHBIM MPOLIECC OMpEAeTIeHNs /103, CBSI3aHHBIA ¢ XUMHUYECKOM 00paboT-
Kol (hoTocios (mposiBiieHue, GUKcalys, HEOTHOKpaTHAS MPOMBIBKA, CYIITKA)
Y TIOCJIEAYIOIIUM U3MEPEHUEM IUIOTHOCTH NTOYEPHEHUS.

6.3.4. MeToa, OCHOBAHHBIM HAa NMPOBOAUMOCTH KPHCTAJLIOB. Bce
BAJICHTHBIC DJIEKTPOHBI, HAXOJAIIUECS B CBA3AHHOM COCTOSIHUM B COCTaBE
aTOMOB, 00pPa3yIOUINX KPUCTAUIMYECKYIO PELIETKY, 00JaJal0T HEKOTOPOM
sHEeprueil. B kpucraimax AUAIIEKTPUKOB U MOJYIPOBOJIHUKOB MAKCUMAJIb-
Hasg BO3MOYKHAasl DHEPTUsl BaJCHTHBIX AJIEKTPOHOB M MHHUMAJIbHAS BO3-
MO’KHasi HEPTUsl CBOOOJHBIX AJIEKTPOHOB Pa3/eieHbl HEKOTOPHIM HHTEp-
BaJIOM JHEPruil: OOJBIINM — JUIsl TUAJIEKTPUKOB, MEHBIIUM — JJIsi TIOJIY-
IIPOBOJTHUKOB.

DIIeKTPOHBI C dHEPTrHeH, OObINCH, YeM Y BAJICHTHBIX, HO MEHBIICH,
4YeM y CBOOOHBIX 3JIEKTPOHOB, MOTYT OBITh B KPUCTAJIAX JIMIIb TOTAQ, KO-
r1a B HUX XOTA Obl B HEOONBIIOM KOJMYECTBE MMEIOTCS MOCTOPOHHHE
IIPUMECH, HAPYIIAKOLIME CBA3U MEXIY aTOMAMH KPUCTAJUIMYECKON PELIET-
KHU. DTU JIEKTPOHBI JIETKO MOTYT MEPEXOIUTh B CBOOOIHOE cocTosiHue. Ta-
KOMY MEPEXOay CIOCOOCTBYET BO3JEHCTBUE HA KPUCTAIT HOHU3UPYIOLIUX
W3IIyYEHUH.

[Ipy MOrNOIIEHNH MOHU3HMPYIOIIMX YaCTHUI] WM KBAaHTOB M3 aroMa
KpHUCTala BEIOUBAIOTCS BAJICHTHBIE JIEKTPOHBI C OOJbIIEH dHEpruei. ITu
AIIEKTPOHBI, TPOXOAS YEPE3 KPUCTAIL, 3aTPAYNBAIOT SHEPTUIO HA OTPHIB OT
aTOMOB OOJIBIIIOTO YHKCA APYTUX BTOPUYHBIX AJIEKTPOHOB. Takum oOpa-
30M, B KPHCTaJUI€ BOSHUKAIOT CBOOOIHBIE 3JIEKTPOHBI, KOTOPbIE MOTYT MPH
HAJIMYUU 3JIEKTPUYECKOTO T0JIsi 00pa3oBaTh TOK Jaxe B KpucTaie, o0ma-
JAIOLIEM CBOWCTBAMH AMAJIEKTPUKA, U YBEIUYUTHh MPOBOAUMOCTb, a TEM
CaMbIM U TOK, B KPHCTAJUJIE MOJIYIPOBOJIHHKA.

B xadecTBe BemecTB, KPUCTAUIBI KOTOPBIX MOTYT OBITh UCTIOJIE30BAHbBI
JUTsl OOHAPYKCHUSI U U3MEPEHUS PA3TUYHBIX XaPAKTEPUCTUK HOHU3ZHPYIO-
IIUX U3IYyYECHHM, HCTIOJB3YIOTCS KPUCTAUIBI CEPHUCTOIO LIMHKA, CEPBI, al-
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Ma3a, TepMaHus U Ap. XOpOIIHe Pe3yabTaThl JA€T MPUMEHEHUE CEPHUCTO-
ro KagMus, B 3aBUCUMOCTH OT HPHUPOJAbl U KOHUEHTPALMK MPUMECEN Mpu
temrneparype okoyio 20°C oH MOXKET ObITh M JUAJEKTPUKOM, U TOITYIPO-
BOAHUKOM. CEpHHUCTBIN KaAMHUIl IPUMEHSETCA KaK B BUJE MOHOKPHUCTAILIA,
TaKk U B BUJE TOHKOW MOJHUKPUCTALIMYECKOW IUIEHKU. MOHOKpUCTAIUIBI
HamOosee yJOOHBI JUIsl MCCIEAOBAHUI raMMa-U3JIy4YeHHUs, TUICHKU — JUIS
UcclieIoBaHUN anbda- u Oera-usznmydeHuil. Kpucramisl UMeEOT pa3Mepsl
3x5x10 MM 1 MeHBIIIE.

Ha o06pa3oBanue cBOOOJHBIX JIEKTPOHOB B KpHCTAIJIAX PAaCcXOAyeTcs
3—10 5B, yTO MO3BOJISIET OTYYUTHh OOJBIITUI TOK MPU OJTHOM U TOH Ke IO-
[JIONICHHOW SHEPIrUM M SIBISIETCS, CJIEAO0BATENBHO, 3HAYMTEJIBHBIM Ipe-
UMYILECTBOM I10 CPaBHEHHUIO C BO3yXOM, IJie Ha 00pa3oBaHHE Mapbl HOHOB
3aTpaunBaercs 34 3B.

JIOCTOMHCTBAMHM ONMCAHHBIX KPUCTAUIOB SIBISIFOTCS MX HPOCTOTA,
BO3MOKHOCTbH IMOJIYYEHUS C X MOMOIIBIO TOKOB OOJIBIION BEIUYMHBI, BbI-
cokasi 3peKTUBHOCTh CueTa, Malible pa3Mepbl U Maias cToumMocTb. [lo-
3TOMY HX 11€JIeCO00pa3HO MCIONIb30BATh ISl U3TOTOBIEHUS Majiorabapur-
HBIX M JIETKUX (NEPEHOCHBIX) MPUOOPOB, MEIUIMHCKUX 30HAOB, KOTOpPbIE
IpeIHa3HAYEeHbl Ui ONpEIEIeHUs 3apaKEHHOCTU paH U JIPYTUX LeJeH,
JUCTAaHIIMOHHBIX CHCTEM HaOMIOZCHUSI 32 PaTUOAKTUBHBIM 3apaKEHUEM
MECTHOCTH U T. 1.

K cepbe3nbIM Hef0CTaTKaM KPUCTAJUIOB OTHOCSTCS: OOJbIasi MHEPIIH-
OHHOCTh MX (O HECKOJIBKMX MHUHYT JUI YCTAaHOBJIEHHUS ITOKa3aHWi, COOT-
BETCTBYIOIIUX H3MEPSEMOI BEIMUYMHE), IUI0Xas BOCHPOU3BOAUMOCTh pe-
3yJbTaTOB, U3MEHEHUE YYBCTBUTEIBHOCTH BO BPEMEHM, 3aBUCUMOCTH pe-
3yJbTAaTOB U3MEPEHUI OT SHEPTMHM HOHU3UPYIOIIUX YaCTHULI.

3HAYUTENBHO MEHbIIEH WHEPTHOCTHIO 00Ja/lal0T KPEMHHUEBBIE KpPH-
CTaJUTbl C TaK HA3bIBAEMOM 3JIEKTPOHHO-IBIPOYHOW MPOBOJUMOCTBIO. IJTO
00CTOSATENBCTBO B COYETAHUM C BBICOKOW YYBCTBUTEIBHOCTHIO, HU3KHUMH
HaANpsDKEHUSIMU TUTaHUS, MAJIbIMU TabapuTaMu U OOJBIION HAJEKHOCTBIO
JIeNaeT NEPCIEeKTUBHBIM NMPUMEHEHHE UX B JIO3MMETPUUYECKHUX MpUOOopax
Pa3IMYHOr0 Ha3HAYEHUSI.

6.3.5. Kanopumerpuyeckuii (TeryioBoi) MeTol. DHEPTUS UOHU3H-
PYIOLIUX HM3yYE€HH, MOTJIONIEHHAs] B BEIIECTBE, B KOHEUHOM HUTOTE Ipe-
BpallaeTcs B TEII0. DTOT TEIJIOBOM 3(PPEKT UCTOIb3YyEeTCs B KaTOPUMET-
pax Ui U3MEPEHUsT aKTUBHOCTH BEIIECTBA WJIM MOLIHOCTH 103bl. /[ pe-
TUCTPALlM HEUTPOHHBIX IOTOKOB HCIIOJIB3YIOTCS TEPMOJJIEMEHTHI, CTaH
KOTOPBIX MOKPHIT OOPOM.

[Ipn KanOpUMETPUYECKUX H3MEPEHHSIX OOBEKTHI, IOJBEpPrarolIuecs
00JTy4eHHUI0, TOJDKHBI HaXOAUThCS B TepMocTarax. C moMoIbio TepMoInap
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U TaJIbBAHOMETPA ONPEACISIOTCA U3MEHEHUE TEMIIEpPaTypbl 3TUX OOBEKTOB
IO/ BO3JEMCTBUEM HMOHM3HUPYIOUIMX HM3JIyYEHUM U COOTBETCTBYIOLIEE 3TOMY
WU3MEHEHUIO TEMIIEpaTyphl KOJMYECTBO MOMIOIEHHOTO TEIlIA, KOTOPOE U I03-
BOJISIET MPOW3BOAMTH U3MEPEHUSI B OOIIEIHEPreTUUECKUX EIUHUIIAX U T. II.
OTOT METOJT XapaKTEPHU3YETCsI BBICOKOW TOYHOCTBIO.

Henocrarku KaJlopuMETPUUYECKOTO METOJIa COCTOSIT B TOM, YTO Kajlo-
PUMETPBI IPEACTABIIAIOT COO0 IPOMO3AKYIO CTAMOHAPHYIO aIlapaTypy 1
UX YyBCTBUTEJIBHOCTH MaJa.

6.3.6. Monn3anuonnsbliii Metoa. [Ipy noHM3alIMOHHOM MeToze OOHapy-
KEHHSI 1 U3MEPEHUS PA3JIMYHBIX XapaKTEPUCTUK HOHU3UPYIOIINX U3TyUCHUN
B KaueCTBE MOHU3HUPYIOLIEH Cpebl UCIONb3YIOTCS I'a3bl, B KOTOPBIX 00pa3y-
IOLIMECS MOHBI 00JIaaroT OONBLION MOABHKHOCTBIO. Bo3neicTBysl Ha raszo-
BYIO CPELy JIEKTPUUYECKUM I10JIEM, JIETKO IPUBECTH CO3/1aBAEMbIE U3ITyUYECHH-
€M HMOHBI B HalPaBJICHHOE JBIKCHHE. BO3HUKAIONIMI [IPU 3TOM JIEKTpUYe-
CKUI TOK HE TOJBKO SIBJISIETCS YKAa3aHHWEM Ha TO, YTO ra3oBasi cpena o0iryda-
eTcsl, HO ¥ MO3BOJIET TAKXXE CYAUTh 00 aKTMBHOCTU MCTOYHUKOB MOHU3UPY-
FOIMX U3ITYYECHH, O CO31aBAEMOM UMU J103€ U MOITHOCTH JIO3bI U3TyUYCHHUU.

HMonu3zanuoHHas Kamepa MpesCTaBiIsieT coO0M yCTPOMCTBO, COCTOSILEE
U3 JBYX 3JIEKTPOJIOB, MEKIY KOTOPBIMHM HaXOUTCs ra30Bas Cpella — BO3AYX.

Kopnyc noHHU3aliMOHHONW KaMepbl U3TOTaBIMBAETCS M3 BO31yXO-I9KBH-
BaJICHTHOTO MaTepuana, 6akenura. Jlemesbsie mpuOOpbl UMEIOT KaMephl U3
AJIFOMMHHUS, aTOMHBII HOMEpP KOTOPOTO 3HAYUTEJIBHO OTJIMYAETCS OT 3(-
(EeKTUBHOTO aTOMHOI'0 HOMeEpa Bo3ayxa (3(pPeKTUBHBIA aTOMHBIM HOMEP
amomunus 13, Bozmyxa — 7,64).

TonmuyHa cTeHOK KaMepsl T0JKHA ObITh HE MEHbILIE, YEM JIJIMHA IIPO-
Oera BTOpPUYHBIX AJIEKTPOHOB, 00JAAIONIMX HaWOOJbIIEeH >Hepruei, Ona-
rojapsi 4eMy B KaMepe CO3[aeTcCsl JIEKTPOHHOE pPaBHOBECHE, NPUCYLIEE
JAHHOMY MaTepuaiy.

B m3MepurenbHON anmaparype MOHM3anus ra30BOW Cpelbl IMPOUCXO-
JUT B YCTPOMCTBAX, IPEAHA3HAYEHHBIX JJI1 BOCIPUATUS SYHEPTUA NOHU3U-
PYIOIIMX U3TYyYEHUH U MpeoOpa3oBaHUsl €€ B SHEPTUIO AIEKTPHUUECKOTO TO-
ka. Takue ycTpoiicTBa Ha3bIBAIOTCSI BOCIPHUHUMAKOUIUMU (WM JI€TEKTOpa-
MU n3iydeHuil). K HUM OTHOCATCS uoHusayuonHwvle kamepuvl U 2a30paspsio-
Hble CUemYUKU.

6.4. [leTeKTOPbl MOHU3UPYIOLLUX U3NTYYEHUN

JleTeKTOpbl MOHU3UPYIOIIMX U3JIy4eHHl — 3TO MpUOOpkI A1 0OHa-
pPYKEHUS U U3MEPEHUs] MHTEHCUBHOCTH MOHU3UPYIOIINX U3IydYeHul. B Ka-
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YECTBE JECTEKTOPOB HMOHU3UPYIOUIMX M3JIYYEHUHA NPUMEHSIOTCA Tra3opas-
PAIHBIE CYETUUKU, MOHU3ALMOHHBIE KaMephl, CUUHTWLIALIMOHHBIE CYETYH-
KU, TOJICTOCJIOMHBIE (DOTOMIACTUHKY U (DOTOIIIICHKHU.

HNonuzanuonnas kamepa. IIpumensitorcss kamepsl (puc. 17) ¢ ton-
IMHOM CTEHOK IPUMEPHO 1 r/cm?.

3
= 7
%

Puc. 17. Nonn3zannonHas kamepa:
1 — xopmyc; 2 — coOuparomuii 3EKTPOI; 3 — U3OIATOP

BHyTpeHHME CTEHKM Kamephl, €CIi OHA M3rOTOBJIEHA W3 H30J5ATOpA,
MOKPBIBAIOTCS TOKOMPOBOISIIUM MOKPHITUEM, HAIIPUMED TpadUTOM.

Ecnu Ha kaMmepy JeCTBYIOT MOHU3UPYIOIIKME U3TyYeHUs, TO B HEH 00-
pa3yroTcs CBOOOJHBIC AIEKTPUUECKHUE 3aps/ibl, U Ta30Bas cpea B pabodyem
00beMe CTaHOBUTCS MTPOBOISALIEH.

C moaxJItOYeHWEM K 3JIEKTpoJaM KamMepbl MCTOUYHUKA MHUTAHUS B
Hell co3zaeTcs deKTpudeckoe noje. [Ipyu oTCyTCTBUM MOHUBUPYIOIIUX
M3Jy4eHUN TOK B I[€NIM BO3HUKATh HE OyJeT, TaKk Kak B HEWl HET CBO-
OOJHBIX DJICKTPUYECKUX 3apsAJ0B U CONPOTUBJICHHE €€ OECKOHEUHO
BEJIUKO.

Korna nmonx Bo3neicTBUEM U3JIyYEHUN B Ta30BOM 00beMe KaMephbl BO3-
HUKAIOT CBOOOHBIE MOJIOKUTEIbHBIE HOHBI U AJICKTPOHBI, €€ COMPOTURIIC-
HUE YMEHBIIAETCS, U JIaKe MPHU HEOOJBIIIOM HANPSIKEHUU Ha AJIEKTPOAax
HMOHBI TPUOOpETaOT HalpaBlieHHOe JBHkeHUe. [lom0oXXUTeNbHBIE HOHBI
MPUTATUBAIOTCA K OTPUILIATEIIBHOMY AJIEKTPOAY, OTPUIIATEIIBHBIC JJICKTPO-
Hbl — K TIOJIOXKUTEIIbHOMY SJIEKTpOAYy Kamepbl. B 1menu BO3HUKaeT TOK,
Ha3bIBa€MbIH HOHU3AIMOHHBIM (pHC. 18).

[Tpu HEOONMBITUX HANPSDKEHUSIX HA DJIEKTPOJAAaX KaMephl CUITBI, BO3CH-
CTBYIOIIIME HA WOHBI, HEBETUKU, CKOPOCTU UX JBUIKEHUS Majbl U, YTOOBI
JIOCTUYB AJIEKTPOJIOB, UM TpeOyeTCsl 3HAYUTEIHHOE BPpEMHI.

B Teuenue 3Toro BpeMeHu O0JIBIIIOE YUCIO PA3HOMMEHHO 3apsKEHHBIX
WOHOB, TPUTATHBASACH IPYr K JAPYTy, YycCleBaeT pekoMOuHupoBaTh. Ha
AJIEKTPOJBI KaMephl TMOMAAaeT JHIIb HEKOTOpash 4acTh OOpa30BaBIIUXCS
IIPY HOHU3AITMU MOHOB, U TOK B IEMU KaMePbl OyJeT HEOOIBIIIHM.
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Puc. 18. Llenb nOHM3AIITMOHHOW Kamepbl

C yBennueHHEM HaNpsHKEHUsT pacTeT HAPSIKEHHOCTD JIEKTPUUYECKOTO
MOJISI U CUJjla MPUTSKEHUSI HOHOB K 3JIEKTPOJaM, YBEJIIMUUBAIOTCS CKOPOCTh
JBI)KCHUS MOHOB M YMEHBIIIACTCSl BpEMs UX HaXOXKJEHUs B kamepe. boib-
[I0€ YKMCJIO MOHOB MPUHUMAET y4yacTHE B O0Opa30BaHWU MOHHU3AIMOHHOTO
TOKa, U OH yBenuuuBaeTcs (puc. 19), BBIXOAUT HA HACHIIEHUE, a 3aTEM

BHOBb YBEJIUYHUBAETCS (BTOpUYHAS MOHU3ALINS).

Tuon |} | P = const | Y,

| | /

| 11 | 111 /

Thae | — —— l :/

| |

| |

| |

| |

| | -

0 Uhac Uyn U

Puc. 19. Bonbr-amnepHas xapakTepUCTHKa HOHU3AIMOHHON KaMephI:

[ — o6macte pexombuHnaruy; Il — 061acTh HACHIIICHHUS,

IIT — o6nacTk y1apHO# HOHU3AIUH

3aBUCHUMOCTb MOHM3ALMOHHOIO TOKa [non OT HampsbkeHus U Mexnay
3JIEKTPOJIaMU IIPU HEU3MEHHOM MOIIHOCTU J03bl (P = const) Ha3bIBaeTCs
801bM-AMNEPHOU Xapakmepucmukou kamepvl. VIOHWM3alMOHHAs Kamepa

paboTaet B pexkuMe ToOKOHACKIEHUS (0T Unac 10 Uyy).
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I'azopa3psaaHbIii CYETHYHK MPEACTABIAET COOOM yCTPOMCTBO, CO-
CTOSIIEE U3 3aMKHYTOI'O pe3epByapa U3 ABYX AJIEKTPOAOB, MEKIY KOTOPHBI-
MU HaXOJUTCS Ta30Basi CpeAa, II€ U CO3/IAETCS JIEKTPUUECKOE Mone. B oT1-
JUMYKME OT MOHU3AIMOHHON KaMephbl, paboTarolei B pexKMME HACBIIIECHHUS], B
CUYETUMKE MCIIOIB3YETCSl PEeKUM yaapHO noHuzaruu. Pabodee Hampsixe-
Hue cueTyukoB coctaBisieT 410+30 B. Benuunna pabGouero HampsiKeHUS
3aBUCHUT OT KOHCTPYKI[MH CUETYMKA M COCTaBa 3alOJIHAIOLIECH €ro raso-
BOW CMECH.

I'a3opa3psaHbId CYETUYMK BBINOJHIETCS B BHUJIE TOHKOIO METajInye-
CKOI'0 IIMJIMHJpPA, CIIY’KAIlEero €ro BHEIIHUM OTPULIATENIBHBIM JJIEKTPOJAOM

(puc. 20).

— -

; / / l
4 7 7 7 7 7 4
3 1 5 2 3

Puc. 20. I'a3opa3psiAHbIi CUETUHK:

1 — MeTanmMyeckuii HUIMHAP (OTPULIATENIbHBIN AJIEKTPON); 2 — TOHKAs
MeTaJuTHdecKasi HUTh (TIOJIOKUTEIIbHBIN DJIEKTPON); 3 — U30JISITOPHI,
4 — BBIBOJIHBIE KOHTAKTBI; J — ra30Basi cpejia, CMECh HHEPTHBIX Ta30B

C TAJIOTEHAMH MPU TOHUKEHHOM J1aBJICHUH

C TOpLIOB HMJIMHJP 3aKPBIT U30JISITOPAMU, MEXTY KOTOPHIMU HATAHYTa
TOHKas METaJNIMYecKasi HUTh, COBMEUIAIOMIASCSA C MOJOKUTEIbHBIM 3JIEK-
TpogoM. ObGa 31eKTpojla COECIUHSIOTCA C KOHTakTaMu. Paboumii o0bem
CUETYMKA 3alOJIHIETCS HE BO3AYXOM, a ra3aMu, aTOMbI KOTOPBIX 00J1a/1atoT
HE3HAYUTEJIbHOM CITIOCOOHOCTBIO K 3aXBATy 3JIEKTPOHOB.

K HUM OTHOCATCA HHEPTHBIE Ta3bl C IOJHOCTBIO 3aIIOJIHEHHBIMU
BHEIIHUMH 3JIEKTPOHHBIMU OPOMTAMH aTOMOB — aprOH, HEOH, TeJIHH.

JlaBieHue ra3za BHYTPH CUETYMKA 3HAUUTEIBHO MEHBIIE aTMOC(EpPHO-
ro (100-200 mMm prt. cT.). [Ipy 3TOM yMeHBIIAETCS BEPOSATHOCTH CTOJKHO-
BEHHUS 3JIEKTPOHOB C aTOMaMH M MOJIEKYJaMU U MEXIy ABYMs OUYEPEIHbI-
MU CTOJKHOBEHHUSIMU OHH MPHOOpPETAIOT OOJBIINE CKOPOCTH M IHEPIHH,
HEOOXOUMBIE JJIs1 yIapHOWH MOHU3AIIHH.

Jlns peructpanuu anbda-uznydeHuil (u 0era-u3nydyeHud MajblX SHEp-
rUil) MPUMEHSAIOTCS TOPUOBbIE cYeTYMKM (puc. 21), Ha3pIBaeMble TaK IMO-
TOMY, YTO YAaCTHIIbl IPOHUKAIOT B HUX YEpPe3 BXOJHOE OKHO Ha Topie. OHu
IPEICTABISIIOT COO0M CTEKIISTHHBIA OalIOH, HA BHYTPEHHEH MOBEPXHOCTU
KOTOPOTO HAHECEH TOHKHUH CIION MeaH, CIyXalluid OTPULIATEIbHBIM JJIEK-
TPOOM.
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Puc. 21. TopuioBslii anbdha-cueTqynK:

1 — BBIBOJTHOHM KOHTAKT ITOJIOKHUTEILHOTO JICKTPOA; 2 — CTEKIISTHHBIA OAJIIOH;
3 — MOJOXUTENbHBIN TEKTPO; 4 — BEIBOJHOM KOHTAKT OTPUIIATEILHOTO
ANEKTPOAA; 5 — OTPULATENbHBIN ANEKTPOA; 6 — CTEKISIHHBIN IIAPUK;

7 — BXOJIHO€ OKHO (CJIr0/1a)

[To unenTpanpHON ocu OalyioHA YKpeIlJieHa CTalibHas WU BoJb(pa-
MOBasi HUTb, SIBISAIOIIASCS 31eKTpoAoM. OT 000UX 3JEKTPOJOB CAEIAHbI
BBIBOJBI K HAPYKHBIM KOHTakTaMm. Ha KOHIIE MOJOXUTEIbHOTO 3JIEKTPO-
Jla UMEETCsl CTEKJISTHHBIA IIapuK, Ojarogapsi KOTOPOMY YCTPaHSIIOTCS
JIOKHBIE pa3ps/ibl. BXOAHOE OKHO 3aKPBITO TOHKOW CIIOASHOW IJIEHKOU
(2-10 mr/cm?). BHyTpeHHEe NaBjIeHHe B TOPIEBBIX CUETYMKAX OJIU3KO K
aTMoc(epHOMYy.

Anbda-yacTuIlpl, MPOHUKAsE Y€pPe3 BXOJHOE OKHO M PAaCHpPOCTPaHAACH
BJIOJIb OCH CYETYMKA, CO3/Ial0T HA CBOEM IIyTH KOJIOHHY MOHOB OOJIBILION
MI0THOCTH. [IOCKONBKY 3Ta KOJIOHHA OKa3bIBAETCS MEPIEHIUKYISPHOU K
CUJIaM 3JIEKTPUYECKOIO MOJIsl, TO HOHBI Pa3HbIX 3HAKOB OBICTPO PACXOASATCS
JPYT OT JApyra, 3TUM YMEHBIIAETCS BEPOSITHOCTh UX PEKOMOMHAIINH.

Jlnst peructpaliui HEUTPOHHBIX M3TYyUYEHUN MCIOJIB3YIOTCS CUETUUKH,
HaIoJIHeHHbIE Oopcoaepxkanmu razamu (BF3) unu BogopoaoMm, umm snek-
TPOJlaMHU, TMOKPBITHIMA TBEPJBIM OOpOM WM BOAOCOACPKAITUMHU BeIlle-
ctBaMu. Takue cueTyukd paboTaroT Mpu HanpspkeHusx okoio 1400 B,
uMeroT iato mupunou 200-250 B.

CUMHTWLISIMUOHHBIA CYEeTYHK COCTOUT M3 JIFOMUHECHUPYIOUIETO
KpHUCTaJIa, ONTUYECKH COETUHEHHOTO C ()OTORIEKTPOHHBIM YMHOXKHUTEIIEM
(DPBY). DY nosBomsieT mpeodpazoBaTh caabble CBETOBBIC BCIIBIIIKH JTFOMU-
HECIIMPYIOMUX BEMIeCTB (JTIOMHHO(GOPOB) B JOCTATOYHO OONBIITUE HIIEKTPH-
YECKUE UMITYJIBChI, KOTOPBIE PETUCTPUPYIOTCS SJIEKTPOHHOM aIapaTypou.

JIOCTOMHCTBO 3TOr0 METOJa — BBICOKAs BPEMEHHas pa3pellarolas
crocoOHOCTE: mopsaka 1071078 ¢.

OBV coBmelaeT cBOMCTBa (POTOIIEMEHTA U YCUIIUTENS TOKA C OOJIBIINM
K023(p(pUIIMEHTOM YCHIIEHUSI U COCTOUT W3 KaToja, aHOJa, TUHOAOB (IMHTTE-
POB), Ha KOTOPBIX MPOUCXOAUT BTOPHUUHAS SMHUCCHS AIEKTPOHOB (pHC. 22).
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Puc. 22. CIIMHTHIIISIIUOHHBIN CYETYHK:
1 — TIOMUHECIIPYIOIIee BEMIECTBO; 2 — KaTod; 3 — (hOKYCUPYIOMIHIA SIEKTPOI,
4—7 — sMuUTTEpHI (IUHOBI); § — aHOJ

Bech CHMHTHIIIATIMOHHBINA cueTYuK (criuHTIILIATOp B DDY) 3akimoueH
B CBETOHCTIPOHHUITAEMBIN KOXKYX JUIsI UCKITIOUEHUS MO JaHus IIOCTOPOHHE-
ro cBeTa Ha (POTOKATOM U TUHOKI (AMUTTEPHI) DDY.

OOV 3anyIeH OT BHEIIHUX JICKTPUUECKUX U MATHUTHBIX MOJIEH, KO-
TOpble HapywmarT (OKYCHPOBKY 3JIEKTpOHOB. Bcs cuctema @DV pasme-
IeHa B CTEKIISTHHOM OaJJTOHE C BBICOKUM BaKyyMOM, HEOOXOIUMBIM JIJIS
COXpaHEHHUs TOBEPXHOCTEH (POTOCIOSI W NWHOMAOB, a TaKXKe CBOOOIHOTO
JIBUYKEHUS AJIEKTPOHOB.

B cUMHTHUILISILIMOHHOM cueTyuKe (POTONEKTPOHHBIM yCHIIUTENh pado-
TaeT B UMITYJIbCHOM PEXHUME.

CBeToBbIE MMIMYJIbChI, BO3HUKAIONIME B CIUHTUIUISATOPE MOA Jei-
CTBHEM HMOHU3UPYIOIMMX W3IyUYeHUH, u3 GoTtokarosa 3a cueT ¢poTodddek-
Ta BHIOMBAIOT JIEKTPOHBI, KOTOPHIE COOMPAIOTCA IJIEKTPUUECKUM TOJIEM U
HAIPaBIIAIOTCSA HA MEPBBIA SMUTTEP (AUHOM), YCKOPSAACH 0 SHEPIHUH, J10-
CTATOYHOM Jisi BBHIOMBAHUS BTOPUYHBIX JJIEKTPOHOB M3 CIIEIYIOIIETO
IMUTTEpA.

YMHOXKEHHE YHhclia AJIEKTPOHOB MPOUCXOIUT NPHU MOMAJaHUU T0-
TOKa TMEPBUYHBIX IJIEKTPOHOB HA SMUTTEP. BrIOUTHIEC 371€KTPOHBI (HOKY-
CHUPYIOTCS Ha MOCJEAYIONINN TUHO, U3 KOTOPOTO OHU BHOBbH BHIOMBAIOT
MPUMEPHO YIBOCHHOE KOJIUYECTBO AJIEKTPOHOB, U T. JI. TakuM oOpazom,
JaBUHA AJIEKTPOHOB BO3pacTaeT OT Karojaa K aHOAY, MPOUCXOJUT Mpe-
o0pa3oBaHME OYEHb CJIAOBIX CBETOBBIX BCIBIIIECK, BO3HHUKAIOMIUX B
CUMHTWIATOPE, B PETHCTPUPYEMBIC DJICKTpUUECKUE UMITYJIbChI. O0-
i kodpduiuent ycunenus @IV cocrasuser 10°-10° pas. CunnTri-
JSIUOHHBIC CUETYMKH 00JamaroT 0osee BBICOKOW 3(PHEKTHBHOCTHIO
cuera (mo 100%) u paspemraromieii CmocoOOHOCTHIO TIO0 CPABHEHUIO C Ta-
30pa3psAHBIMU.
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1. [Tepeuncnure UCTOYHUKH PATUAITMOHHOTO (POHA OKPYKAIOIIEH CPEIIbI.

2. HazoBUTE KOMIOHEHTHI €CTECTBEHHOTO PAHMALIMOHHOTO (pOHA U 103y, MOIY-
4aeMyI0 HaceJIeHHEM OT KOCMUYECKUX U3ITyYESHUH.

3. Kakue KOMIOHEHTEI COCTABIISIOT TEXHOJOTHYECKA M3MEHEHHBII €CTECTBEH-
HBIN paguanuoOHHbIN (OH?

4. TlepeuncnuTe UCTOYHUKH MCKYCCTBEHHOTO paJMallMOHHOTO ()OHA U OOBsIC-
HUTE €ro 3HaueHue npu oOayyeHun HaceneHus benapycu.

5. llepeuncnute MeTOIbI OOHAPYKEHUS U PETUCTPALUN HOHU3UPYIOIIUX U3ITY-
YEHMUIA.

6. HazoBuTE 1€TEKTOPHI MOHU3HUPYIOIINX U3IYYEHUN U UX XapaKTEPUCTHUKHU.



Nekuuna 7. NPOrHO3UPOBAHUE, OLLEHKA
WU NPEAYNPEXAEHUE YPE3BbIYAMHbIX CUTYALUA

7.1. Cucmema MoHUmMoOpuHea u NPoOSHO3UPOBAHUE UPE38bIUALIHbIX CU-
myayutl.
7.2. AHanu3 u oyeHKa pucka 603HUKHOBEHUS YPe3BbIUAUHBIX CUMYAYU.

7.1. Cncrema MOHUTOPUHra U NPOrHO3npoBaHue
ype3BblYaMHbIX CUTYaLUN

OOecrieueHne KU3HEIEATEIbHOCTH HaceJleHUs] TpeOyeT co3aaHusi 00-
[IMPHOTO KOMIUIEKCA MEp U CPEACTB, B PALY KOTOPHIX 0CO0O0€ MECTO 3aHU-
MAalOT CHUCTEMbI OE€30MACHOCTH (3ALIUIIEHHOCTH OT OMACHOCTEM TEXHOTE€HHO-
ro, MPUPOJHOr0, KPUMUHOTEHHOTO M HMHOTO XapakTepa) JIIoACH, OObEKTOB
POU3BOCTBA, SHEPIETUKHU, TPAHCIIOPTA, KUJIbIX, OOLIECTBEHHBIX U aMUHU-
CTPATUBHBIX 3/IaHUM, POYUX COOPYKEHHUI U TEXHUKH, IPUPOTHON CPEIbI.

Bce co3nanHble 4en0BEKOM OOBEKTHI, HA KOTOPBIE HAIIPABJIEHbI KaKH1e-
a100 yrpo3bl, ¢ TOUKU 3peHUs] 0€30MaCHOCTH MOKHO XapaKTepHU30BaTh IO
JIBYM acCIleKTaM:

* C OJTHOW CTOPOHBI, 3TU OOBEKTHI (0€3 CIeNUaTbHBIX MEp 3aIUThI)
SBJIIOTCS. TMTOTEHIIMAIBHO YS3BUMBIMH, T. €. OyJIyT MOpa)xaThCsi MPU BO3-
HUKHOBEHHUH OMACHBIX JIJIS1 HUX CUTYaIlni;

* C APYTOi CTOPOHBI, MHOTHE MPOMBIIUIEHHbIE OOBEKTHI I'PaXX1aHCKO-
roO U BOGHHOTO HA3HAYEHUS SIBISIOTCA TaKXe MOTEHIMAIbHO OINACHBIMH,
NOCKOJIbKY TPU BO3HMKHOBEHMHM Ha 3TUX OOBEKTax aBapuili, MOKapos,
B3pPBIBOB U JAPYTUX OMACHBIX CUTYyaIMil MOPOXKAAETCS Yyrpo3a i OKpyxka-
IOIIUX COOPYKEHHUI, HACEIICHUS U IPUPOTHON CPEBI.

Haubonee xapakTepHbIMU AJIs1 HACENIEHUSI KPYIIHBIX TOPOJOB SBIISIOT-
Csl CIeNyIOUINe TPYMIbl OACHOCTEH: COLMANIbHBIE, TOUTUYECKUE, KOMMY-
HAJIbHO-OBITOBBIE, TPUPOJIHBIC, TEXHOTCHHBIE, JKOJOTUYECKUE, KPUMHU-
HaJIbHbBIE, TEPPOPUCTUUECKUE, BOCHHbIE. OHU HOCAT KOMIUJICKCHBIM B3au-
MOCBSI3aHHBIM XapaKTep U B OOJIBIIMHCTBE CBOEM MMEIOT TPAHCTPAHUYHBIE
MacTaoBbl.

Ob6ecneuenne OesomacHoctu Hacenenus B UC mpencraBisger coboi
KOMIUJIEKC OPraHU3alMOHHBIX HHXKEHEPHO-TEXHUYECKUX MEPONPUATHA U
CPEICTB, HANPABJICHHBIX HAa COXPAaHEHUE KU3HU U 370POBbsS YEIOBEKA BO
Bcex c(epax ero AesITeIbLHOCTH.
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OcHOBHBIE HampaBJI€HHUS B PEIICHUU 3a7a4 oOecrieueHus 0e30MmacHo-
CTH HaCEJICHMS CIIEyIOUIHE:

1) mporuo3upoBaHue M OLIEHKa BO3MOXKHBIX nocnenctuid YC;

2) IUTAaHUPOBAHUE MEPOTIPUSATHI O MPEIOTBPALICHUIO WIH YMEHBIIIE-
HUIO BEpOSTHOCTH BO3HUMKHOBeHHsI UC, a TakkKe COKpAaLEHUI0 MACIITa0O0B
UX TIOCJIE/ICTBUI;

3) obecnieueHre ycToMunBOCTH paboThl 00beKTOB B UC;

4) nuxBupanus nociuencteuit YC.

[TpoGsiembl olleHKM OE€30TACHOCTH KU3HHM 4YesoBeka U Ouocdeps! (B
YaCTHOCTH, OPraHU3allMOHHO-TEXHUYECKUE U COLMATIbHO-DKOHOMHYECKHE
acreKThl 0€30MacHOCTU >KU3HEAESITEIbHOCTH) MHOTOIPAaHHbBI, U1 BOIPOC O
BO3MOXHOCTH CO3J]aHUsl KaKOTro-J11M00 YCIOBHO OOOOIIEHHOTO MOKa3aTesl
Bpea, MPUYUHAEMOT0 3/I0POBBIO JIIOJIEH JEHCTBUEM Pa3IMYHBIX (DAKTOPOB,
SIBJIIETCS] BECbMA aKTyaJIbHBIM.

IIpoenosuposanue YC — MeTO[ OPUEHTHPOBOYHOTO BBISABICHUS U
OLICHKM OOCTaHOBKH, CKJaJbIBalOLICIiCsl B pe3ysbTaTe CTUXUMHBIX Oel-
CTBUU, aBapuil U KaTacTpod.

[IporHo3upoBanue HampaBlieHO Ha npeaynpexaenue YUC u npen-
CTaBJISIET COOOM KOMILIEKC MEPONPUATHI, MPOBOIUMBIX 3a0yaroBpe-
MEHHO W HaMpaBJICHHBIX HAa MaKCUMaJbHO BO3MOXXHO€ yMEHBIICHUE
pucka YC, a Takke Ha COXpaHEHHUE 3J0POBbs JIOJEH, CHUKEHUE Bpe-
Jla OKpYXKarwlled cpelle U MaTepHalIbHBIX NOTEPh B Clydyae MX BO3-
HUKHOBEHUS.

B 3agauy mporso3upoBaHHs B 00JIaCTH 3alllUThl HACENEHUS BXOJUT
TaKK€ OPUEHTUPOBOYHOE OIpeiesieHne BpeMeH! BO3HUKHOBeHUs YC (kpat-
KOCPOYHBIM MPOTHO3), MO0 KOTOPOMY IPHUHUMAIOTCS ONPEIECICHHbIE pele-
HUS TI0 oOecreyeHno Oe30MacHOCTH HaceJIeHHs BO Bcex cdepax ero jes-
TenbHOCTH. [IporHo3npoBanne 06CTaHOBKH, CBSI3aHHOW C BOSHUKHOBEHHEM
YC, ocymiecTBIsIeTCs: MAaTEMaTUIECKUMH METOAAMMU.

MeTtonpl onieHKHM W mporHo3upoBaHus nocienctsuii UC no epemenu
npogeoenus NeNATCS Ha BE TPYIIIbL:

* METOJIbl, OCHOBAaHHbIE Ha AlPUOPHBIX (MPEANOJIAraeMbIX) OLEHKAX,
MOJIYYEHHBIX C MOMOUIBIO TEOPETUYECKUX MOJEIIEH U aHAJIOTUI;

* METO/Ibl, OCHOBAHHBIE HAa alIOCTEPUOPHBIX OLIEHKaX (OLIEHKH IMOCHe/-
cTBuil yxe npouszomenmux YC).

Ilo ucnonvzyemoii ucxoouou ungopmayuy METoIbl TPOrHO3UPOBAHUS
MOCJICJICTBUN JEJISIT:

* Ha SKCIEpUMEHTaIbHbIE, OCHOBAHHbIE Ha OOpaOOTKE MAHHBIX MPO-
m3omenmux YC;
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* PaCYETHO-3KCIIEPUMEHTAIIbHBIE, KOI/Ia UMEIOIINECS CTaTUCTUYECKUE
JaHHBIE 00pa0daTHIBAIOT C TOMOIIBIO MATEMaTUYECKUX MO/IENEH;

* pacyeTHbIC, OCHOBAaHHBIE HAa MCIOJb30BAHUM TOJBKO MaTeMaTHye-
CKMX MOJIEIIEH.

Metoasl mporHo3upoBaHusi Bo3HMKHOBeHHsT UC Takke AensTcs Ha
pa3JIMYHbIC TPYNIbI, HAXOIAIIKUECS B PA3IMYHONW CONMOJYMHEHHOCTH. Hau-
OoJiee pa3BUTHI OHM HpuUMeHUTeNbHO K UC mpupoHOro Xapakrepa, T. €.
K DKCTPEMAJIbHBIM MPUPOJHBIM SIBIICHUSAM. /{711 CBOEBPEMEHHOTO MPOTHO-
3UpOBaHUS U OOHAPYKEHHSI HIKCTPEMAIBHOIO MIPUPOJHOIO SIBJICHUS Ha CTa-
MU €ro 3apoXxAeHUs HeoOXoJuMa XOpOoUIo OTJIaXeHHas oOuierocyaap-
CTBEHHasi CUCTEMa MOHUTOPHHIA 3a MPEJBECTHUKAMHU CTUXHIHBIX Oe€j-
ctBui U katactpod. [1o nHpopmaru, MoTyueHHON OT 3TON CUCTEMBI, TEP-
pPUTOpHANIbHBIE OPTaHbl BIACTH MPUHUMAIOT 3a0J1arOBpeMEHHbIE THOO OIe-
paTUBHBIE PEUIEHUA ISl OCYLIECTBICHUSI MEP 3allUTHI C LEbIO MpeayIpe-
JKIeHus n/nnu cMmsardenus rnociaeactsui YC.

[Ipy1 npOrHO3UPOBAHKUN HIMPOKO MCIIOJIBL3YETCS METOJl MAaTEMATHYECKOTO
MOJIETUpOBaHusA. MoenupoBaHue MpearoiaracT KOHCTPYHUPOBAHUE MOJIENH
Ha OCHOBE IMPEIBAPUTEIBHOIO U3yUeHHsI OOBEKTA WM MPOLIECCa, BhISIBICHUS
€ro CYIIECTBEHHBIX XapaKTePUCTUK WM Mpu3HaKoB. [IpornoszupoBanue o0-
CTaHOBKH, CBs3aHHOM ¢ YUC, ¢ HUCMOIB30BAHMEM MOJIENEH BKIIIOYAET pa3pa-
OO0TKY MOJIETH, €€ IKCIIEPUMEHTATILHBIN aHAJIu3, COMTOCTABIICHNUE PE3YIIHTaTOB
MPOTHO3HBIX PACYETOB HA OCHOBE MOJIENH C (PaKTUUECKUMHU JAHHBIMH COCTO-
SIHUSL 00BbEKTA WK TIPOIIECCa, KOPPEKTUPOBKY U YTOUHEHHE MOJICIIH.

[Ipn mporHo3upoBaHuM OOCTAaHOBKM B 3aBHUcHUMOCTH OT Buaa YC
OTIPEIENSIOTCA TPAHUIIBI 30H pa3pylieHus: (paguoakTUBHOTO, XUMUYECKO-
ro, OMOJIOTUYECKOT0), a TaKKe€ BO3MOXKHBIE MOTEPH HACEICHMS U yuiepo,
HAHOCUMBINA X03iCTBEHHBIM 0ObEKTaM.

JlaHHBIE IPOrHO3UPOBAHUSI OOCTAHOBKM B OYarax NopakeHus 0000I1ar0T-
Csl, aHAIM3UPYIOTCSA, U JIEJIAF0TCS BBIBOABI IJIS1 IPUHATHS PELLICHUS, CBSI3aHHOTO
C OpraHu3alyel U BEICHUEM CACATEIbHBIX U APYTUX HEOTIIOKHBIX padoT.

Mepornpusitusa, HeoOxoauMble i MpeaoTBpauieHus yuepoa ot UC,
NOJIPA3JIEISAI0TCA Ha ()OHOBbIE U 3auyumHble.

@Donosvle (NOCMOAHHO NPOBOOUMDbBIE) MEPONPUAMUA, OCHOBAHHBIE
Ha JIOJTOCPOYHOM IPOTHO3€E, BKIIOYAIOT CIEAYIOIIEE:

* BBIIIOJIHEHUE CTPOUTEIbHO-MOHTAXHBIX padOT C y4eToM TpeOoBaHUI
CTPOUTENBHBIX HOPM;

* CO3/1aHME HAJISKHOM CUCTEMBI OMOBEILIEHHS HACEJIEHUS 00 OMACHOCTSX;

* HakorieHue (OHA 3aIUTHBIX COOPYKEHHM U oOecrieuyeHue Hacele-
HUS CPEJICTBAaMU WHUBUAYAJIBHOM 3aIUTHI;
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* OpraHuzaius pagualioOHHOr0, XUMHUYECKOTO U OaKTEPUOJIOTHYECKO-
ro HaOJIOJEHUs, pa3BEIKHU U JaOOPATOPHOTO KOHTPOJIS;

* BceoO1iee 06s13aTeibHOE 00yUeHNE HACETICHUS MTPaBUIaM MOBEICHUS
u gevicteusaMm B UC;

* POBEJICHUE PEKUMHBIX, CAHUTAPHO-TUTUEHUYECKUX W TTPOTUBODIIU-
JEMUYECKUX MEPOTIPUSATUH;

* OTKa3 OT CTPOMUTENHCTBA MOTEHIIMATBHO OMACHBIX OOBEKTOB B HKO-
HOMHWYECKH YSI3BUMBIX 30HAX;

* nnepenpodrpoBaHrue 00bEKTOB — UCTOYHHUKOB ITOBBIIIIEHHON OIlac-
HOCTH JIJISl 3/TOPOBbSI U KU3HHU JIFOJICH;

* MaTepUaJIbHO-TEXHUYECKOE U (PMHAHCOBOE OOECTICUCHHE MEPOTPHs-
i I'O;

* MpaKkTUYecKas oTpabdoTKa MIIaHOB JUKBUAAIMH rocieacTBuil UC.

3awumnsle meponpuamus, KOTOpble HEOOXOIUMBI, KOTAa IpeacKa-
3aH MoMeHT YC, BKIIIOUatOT B ceOs:

* pa3BEpTHIBAHUE CUCTEMbI HAONIOACHUS U PA3BEIKH, HEOOXOJAMMBIX
JUTsl yTOUHEHHUSI IPOTHO34;

* IPUBEJICHHUE B TOTOBHOCTH CUCTEMBI OroBeleHus: HacenaeHus o UC;

* BBOJI B JICWCTBHUE CHEIMAIbHBIX MPABWI (PYHKIIMOHUPOBAHUS IKOHO-
MUKH U 00I1I€CTBEHHOW KU3HH;

* HEUTpaIU3alMs UCTOYHUKOB MOBBIIIEHHON onacHocTH nipu YC, mpe-
KpallleHUE OIEpaluii C HUMU;

* PUBEJICHNE B TOTOBHOCTh aBapHUiTHO-CIaCaTEIbHBIX CIIYXkO;

* YacTUYHAs dBaKyallusi HaCcEJICHMUS.

7.2. AHanu3 N oUeHKa pUCKa BOSHUKHOBEHUA
ype3BblYaMHbIX CUTYaLUN

OnHMM M3 Ba)XHEWIIUX 3BEHBEB B CHUCTEME YIIpaBJIEHHUs O€30I1acHO-
CTBIO HACEIICHUS U TEPPUTOPUM sBisieTcs aHanu3 pucka YC, BbIABICHUE
OCHOBHBIX BIIMAIOMIMX (PAKTOPOB M KOJMYECTBEHHAs OIIEHKAa MX BKJIaJa B
WHTETPaIbHBIN PUCK.

CyTp aHanu3a pucka COCTOMT B MOCTPOCHUH BCEBO3MOXKHBIX (HE MPO-
TUBOPEYAIUX 3aKOHAM MPUPOJIbI) CIIEHAPHEB BO3ZHUKHOBEHUS U PA3BUTHS
aBapuil u oOycnosieHHbIXx UMH YC, a Takke B OLIEHKE 4acTOT W MacluTa-
OOB peanu3aluy KaKJ0ro M3 MOCTPOEHHBIX CIEHApPHEB Ha KOHKPETHOM
oObekre. Mcnonb30BaHne METOA MPEAIIONIAracT MOCTPOCHHUE TIOKa3aTelen
C IOMOIIBIO MAaTEMAaTUYECKUX MOJENIEH (KOMIBbIOTEPHBIX KOJOB) U CTaTH-
CTUYECKUX JTaHHBIX.
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[Tog o0o6mieHHo# orneHkoi pucka YC moHUMAaeTcsl BBISBICHHUE U
UACHTU(GUKAMSA OMACHOCTEH Pa3IMYHOTO TPOUCXOXKICHHUS, MX KOJIHMYe-
CTBEHHBIX M KAaYECTBEHHBIX XapPaKTCPUCTUK C IETBI0 3alIUTHI HACEICHUS,
COKpaIllCHHsI MaTepHaJIbHOTO yIiepbda W APYIHX COIHAIbHO-3KOHOMHU-
YECKUX MOTEPh J0 MPUEMIIEMOTO YPOBHSI.

Hapsiay ¢ 4uclieHHBIM, OQIbHBIM WM JIPYTUMH TIpUEMaMHU OIICHKU
OTIacHOCTEM, HanboJiee pacpoOCTPaHEHHBIM SIBIISICTCS pUCK — 4acToTa pea-
JIN3AIMH OITACHOCTH.

Puck — BepOSATHOCTh HEXKENATEIBHOTO MPOUCIICCTBUS C OIpPECIICH-
HBIMHU TIOCJICACTBUSIMH, IMPOUCXOAIICTO B ONPEACIICHHBIM MEPHOJT WU B
OTIPENICTICHHBIX OOCTOSTENhCTBAX. MOXKET OBITh BBIPAKEH KaK YacTOTOMN
(KOJIMYECTBOM OIPEACIICHHBIX MMPOUCIIECTBUI B €IUHUILY BPEMEHH), TaK U
BEPOSITHOCTHIO (BEPOSTHOCTHIO OMPEEICHHOTO MPOUCIIECTBUS, CIEIYFO-
IIETO 33 HaYaJIbHBIM ITPOMCIIIECTBHEM) B 3aBUCUMOCTH OT OOCTOSITEIIbCTB.

JIJIsl OTIEHKH PHICKA MCTIONB3YIOT pas3audHble (GOPMYIbI, BEIOOP KOTO-
PBIX 3aBUCUT OT UMerotIeics nadopmaruu. Kormpa mocineacTBUsS HEU3BECT-
HBI, TO TI0JI PUCKOM R TIOHMMAIOT BEPOSTHOCTh P HACTYIUICHHUS OIpe/e-
JIEHHOT'O0 COYETAaHUs HeXKelaTelIbHbIX COOBITHIA:

R=

1

n
P. (7.1)
-1
CeAa3anHbLl ¢ MEXHUKOU PUCK OOBIYHO OLIEHUBAIOT MO (Qopmyre,
BKJTFOYAIOIICH BEPOSTHOCTHh YPE3BBIYAHOTO MPOUCIISCTBUS P ¥ BETUYUHY
pucka (ymep6a) U:

R =PU. (7.2)

Ouenka pucka aBapuu u YC BKIIOYAET:

* OlpeJeieHne BO3MOKHBIX nocieAacTBuil apapuii 1 UC ¢ yyeTtom ux
BEPOSITHOCTH;

* OIIpE/IENICHNE 30H JIEUCTBHSI OCHOBHBIX NMOpPa)KaroluXx (akTopoB MpU
pa3nuuHbIX crieHapusx aBapuit (HC);

* OLIEHKY BO3MOXXHOI'O 4HCJa IMOCTPAJABIIMX C YYETOM CMEPTEIBHO
MOPaXKEHHBIX CpeIu TepcoHaia 1 HacesaeHus B ciyyae aBapuu (UC);

* OLIEHKY BEJIMYMHBI BO3MOXKHOTO yiepoa (U3nYecKuM U HOpUANYe-
ckuM Jiam B ciydae aBapuu (UC).

Paznuyaror unousuoyanvrwlli u coyuanbrsiii (TPyInoBOi) PUCK.

Hnoueudyanwvuulii pucK XapakTEpPU3yeT OMACHOCTb OMNPENEICHHOTO
BU/JIA JJI OTACJIBHOTO MHIUBU/IA.

Coyuanvusiii — 3T0 PUCK JUIsl TPYIIIBI JIFOAEH, XapaKTEPU3YIOIIHM 3a-
BUCUMOCTb M€Ky YACTOTOW U YUCIIOM MOPAKEHHBIX MPU 3TOM JIFOJEH.
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KomrmiiekcHoe MCMonap30BaHME PAa3TIMYHBIX BHAOB W METOJOB IPO-
THO3a T03BOJISIET JaTh 0OOCHOBAHHYIO OLIEHKY MPUPOJHOTO U TEXHOTEH-
HOTO pPHCKA.

OpHol 13 MPUOPUTETHBIX Liesiel oOecreueHns 0e30MacHOCTH Hacele-
HUSl CPEId MHOTHUX, PEaTM3YIOIIUX CTPATErMUeCKyIO 1Leib, SIBISIETCA JI0-
CTHD)KEHHE TPHEMIIEMOTO YPOBHSI PHUCKA BO3HHKHOBEHHSI UpE3BBIYaHBIX
CUTyalluii TPUPOJHOTO W TEXHOTEHHOTO XapakTepa M MHHHUMAaJIbHOTO
YPOBHSI COLIMATIbHO-3KOHOMUYECKOT0 yIiep0a OT HUX.

B nactosiee Bpemsi B OONBIIMHCTBE CTpaH MUpa KOHYyenyus abco-
omuou bezonachocmu (00eCTICUCHHUST HYJIEBOTO PHUCKA) OTBEPrHYTa, Kak
HECOOTBETCTBYIOIIAsI 3aKOHAM COBPEMEHHOW TexHocdepsl (T.K. B JeH-
CTBYIOLIUX CHCTEMaX HEBO3MOKHO OOECIEeYUTh HYJIEBYIO O€30MaCHOCTB).
Hcnons3yercs xe KoHyenyus npuemiemozo (0onycmumozo) puckd, CyTh
KOTOPOM COCTOMUT B CTPEMJICHUU K TaKOW 0€30MacCHOCTH, KOTOPYIO yAOBIIe-
TBOpSET OOIIECTBO B JaHHBIN MEPUO] BPEMEHH, B 3aBUCUMOCTH OT €r0 CO-
IUAJIbHO-3KOHOMHYECKOI'O YPOBHS Pa3BUTHSL.

Kpome Toro, craTuctuka JrOACKUX U MaTEPUAIBHBIX MOTEPH OT MOXKa-
POB, B3PBIBOB M JIPYTMX OMNACHBIX CHUTyallud Ha TPOMBIIUICHHO-TEXHU-
YECKUX 00BEKTaX MOKa3bIBAET, YTO MPHU JIIOOBIX YCHIUAX OOIIECTBA U TO-
cyJapcTBa JOOUTHCS HYJIEBOM BEPOSTHOCTH BO3HHUKHOBEHHS 3THUX CHUTya-
UHA TPAKTUYECKH HEBO3MOXHO. [loaTtomy obwyro 6ezonacnocms npo-
MbIULIEHHBIX 00beKmo6 11eJecOo00pa3HO paccMaTpUBaTh KakK 3allUIICH-
HOCTh OT YPE3MEpHBIX yIpo3, MpUEMIIEMBbI YpOBEHb KOTOPOMl JOJKEH
OTIPEACTATHCS 3aKOHOATEIHHO HA OCHOBE COLMATIBHONW U IKOHOMUYECKOU
IPUEMJIEMOCTHU JAOMYCTUMOTO YPOBHS PUCKA.

[Tpuemnemsplii puck codeTaeT B cebe mexuuueckue, IKOHOMUYECKUE,
coyuanbHvle U NOAUMuU4ecKue actieKTbl U MPEACTaBIIeT COO0M HEKOTOPBIN
KOMIIPOMHUCC MEXIy YPOBHEM O€30MacHOCTH M BO3MOXKHOCTSIMH €TO JI0-
cTikeHus. Tak, 3aTpadyuBasi Ype3MEpHBbIE CPEACTBa Ha MOBBILIICHHE O€3-
OMACHOCTH TEXHUYECKUX CHUCTEM, MOXKHO HAHECTH ymep0d couuaibHOU
chepe (cokpallleHHe BBITIOJHEHUS COI[UATBHBIX MPOrPamMM).

[Ipumep onpeneneHus MpueMIIEMOro pUCKa MOKa3aH Ha puc. 23.

[Tpu yBenuueHUu 3aTpaT Ha Pa3BUTHE TEXHUYECKOTO YPOBHS MPOMU3-
BOJICTBA TEXHUYECKUN PUCK CHUKAETCS, HO pacTeT counaibHbid. Cymmap-
HBI PUCK UMEET MUHUMYM TIPU ONPEACIECHHOM COOTHOIIEHUH MEXIY WH-
BECTHUIUSIMU B TEXHUYECKYIO0 U COLMAIBHYIO chepbl. DTO 0OCTOSATETHLCTBO
YUHUTBIBAETCA TIPU BBIOOPE PUCKA, C KOTOPHIM OOIIECTBO HAa OMPEAEICHHOM
ATane BBIHYXIEHO MUPUTHCA.
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Cymmaphulii puck
(RT + Rca)

Ob6racmo
NPUEMTIEMO2O
pucka

Coyuanvro-

Puck cubenu
yenoeeka 3a 200

1
! IKOHOMUYECKUT
! puck Res
1
,6 _________ |
10 !
Texnuuecxutl puck Ry
1077 _____________________ :

3ampambl Ha bezonacHocmb

Puc. 23. Onpenenenue 10mMyCcTUMOrO pyUcCKa

MaxkcumanbHO PUEMIIEMBIM YPOBHEM MHAMBHUAYAIBHOTIO PUCKa rube-
JIM CYMTAETCS PUCK, paBHBIA 107° B roj, a nMpeHEOPEKUTENLHO MAIBIM —
108 B rop.

YpoBeHb 0€30MaCHOCTH MOXHO TOBBICHTH, ONTUMAJIbHO PacXOmys
CpEICTBAa Ha COBEPIICHCTBOBAHUE TEXHMYECKHUX CHUCTEM U OOBEKTOB, HA
oOy4eHHe MepcoHala, a TakKe SKOHOMUYECKHE MEepOIpusTus (CTpaxoBa-
HUeE, TIJIATEXU 32 PUCK, KOMIICHCAIUs yiiepoa).

B ocHoBe ymnpaBiieHHs] pUCKOM JIEKUT METOJMKA CPaBHEHUS 3aTpar U
MOJIy4aeMbIX BBITOJ] OT CHUKEHUS PUCKA.

Takum oOpazom, ISl KaXIOro YSI3BUMOI'O MOTEHIIMAIBHO OMACHOTO
00BbeKTa clefyeT yCTaHOBUTh KOHKPETHBIE MPUEMIIEMbIE YPOBHH Oe3orac-
HOCTH IO Pa3jIMYHBbIM BHJIaM YIpO3 U B COOTBETCTBUM C HUMU CO3/1aTh CH-
CTeMbI O€30MaCHOCTH OOBEKTOB.

: 1. Henu u 3amayuu nporHosupoBanus YC.

2. Kakue MeToasl UCTIOb3YIOTCS i1 MporHo3uposanus YC?

3. Kakue nannbie He0OX0MUMBI AJis porHo3upoBanus YC?

4. Meponpustus, HeoOXoauMble I peoTBpaiieHus yimepoa ot UC.
5. YTo NoHUMAIOT NOJ TEPMUHOM IIPUEMIIEMBIH (JIOIYyCTUMBIN) PUCK»?



Nekuua 8. BUONOTMMYECKOE BO3AENCTBUE
WOHU3UPYIOLLUX U3NTYYEHUA

8.1. Bozoeticmsue uonusupyrowux usiyuenutt Ha moaexyny JHK,
K1emKy u opeanusm. PaououyscmeumenvHocmo opeanos. /lemepmunupo-
8amHbvle U cmoxacmuyecKkue 3 dexmoi.

8.2. Paouayuonnvie cunopomsl. Ocmpas u XxpoHuueckas ayuesvie 00-
ne3nu. Ilocneocmesusi 001yueHusr OonbUUMU U MATLIMU OO3AMU.

8.3. Cnocobwl 3auyumel opeanuzma weao8exa om paouayuu.

8.1. Bo3aeiicTBUE MOHU3NPYIOLWUX U31ydYeHu Ha monekyny OHK,
K/NIETKY U OpraHusm. PagnouyBCcTBUTEIbHOCTb OPraHoB.
[DeTepMuUHMNpoOBaHHbIE U cTOXacTuueckue apdeKTbl

IIpu BO3AEHCTBUN MOHU3UPYIOLINX U3JIyYCHUN HAa OPraHU3M YeJIOBEKa
B TKaHSAX MPOUCXOIAT CIOXKHbIE (PU3MUYECKHE, XUMUYECKUE U OMoJoruye-
CKHE Ipouecchl. B pe3ynapTare MOHU3AIMKU )KUBOM TKaHHU IPOUCXOIUT Pas3-
PBIB MOJIEKYJISIPHBIX CBSI3€ M M3MEHEHHE XUMHUYECKON CTPYKTYpbI pas-
JIMYHBIX COCIMHEHUH, UTO, B CBOIO OYEpE/Ib, IPUBOJIUT K THOENIN KIIETOK.

Kierka coctouT u3 0007104YKH, siApa U psijia KIETOYHBIX CTPYKTYp. -
PO OTIEJNEHO OT HMUTOIIa3Mbl MeMOpaHoi. OHO COMEPXKHUT SJIPHIIIKO U
Habop XpoMocoM. BeriecTBo XpoMOCOM COCTOUT M3 HYKJIEMHOBBIX KUCIIOT,
KOTOPBIE SBJISTFOTCSI XPAaHUTEISIMU HACTEACTBEHHOW MH(DOpMAITUU U CTIEIH-
anbHBIX O0enkoB. [ToBpexnaronuit 3QphekT HOHU3UPYIOIIEH paauali 00b-
SCHSIETCSA TIOTJIONIEHUEM DSHEPrud HauOojiee UYYyBCTBUTEIBHOW YacCThIO
KJIETKU — IIPOM U SIIPBIIIKOM.

HNonuzupyronieMy H3J1y4€HHIO MOTYT TOJBEpraThcsi padoTaroiue ¢
PEHTIEHOBCKUMH TaMMa-JlydaMu TpH OCYIIECTBICHUU TamMa-aedeKTo-
CKOIMU Ha TPOMBIIUICHHBIX MPEANPUITHIX, pabOTaroIMe HA YCKOpHUTE-
51X, 00CITy KUBAIOILIKE A/IEPHBIE PEAKTOPHI, 3aHITHIE HA Pa3BEJIKe U 1I00bIYE
MOJIC3HBIX WCKOMaeMbIX. [lpm HapymieHWu TpaBuil pagvallioOHHONW Oe3-
omacHoctd win nipu YC MOHUBUPYIONIUE U3IYYEHUS] MOTYT ObITh MPUYH-
HOM pa3BUTHS JTy4eBOM OOJIE3HHU.

OCHOBHYIO 9acTh OOTyYCHHUSI HACEIICHUE TTOTyYaeT OT €CTECTBEHHBIX UC-
TOYHUKOB pajuanuu — okoso 2,4 m3B/ron — u npumepHo 0,5—-1,5 m3B/rox —
OT TeXHOTreHHbIX. [10 BO37eHCTBUIO HAa YeIOBEKa BCE MCTOUHUKU MOHU3H-
PYIOILIUX U3IIYYEHUN JEISATCA Ha JIBE TPYIIIbL:
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— 3aKpBITbIE UCTOYHUKHA — PEHTTEHOBCKHE YCTAHOBKH, YCKOPHTEIH,
SZIEpPHBIE PEAKTOPbI, PaJIMOAKTUBHEIC BEIIECTBA B Tape U IPYTHE;

— OTKPBITBIE UCTOYHUKU — PaTUOAKTHBHBIC BEIECTBA, PACIpeIeicH-
HBbIE B OKPY’KalollIeH cpelie (B mouBe, BOJIE, BO3/IyX€) UM HAXOAdIIuecs Ha
MOBEPXHOCTH MPEIMETOB, C KOTOPHIMHU CONPUKACAETCS YETIOBEK.

[Ipy HCIONB30BaHUM 3aKPBITHIX HCTOYHHUKOB YEJIOBEK IOJIBEPraeTcs
TOJILKO BHEIITHEMY OOJIyYEeHHIO, HAXO/SICh B OITACHOW 30HE BOJIM3M UCTOYHHUKOB.

JleificTBHE OTKPBITHIX UCTOYHUKOB CBSI3aHO C BHELUIHUM OOJyUYE€HUEM U
NOMaJaHueM PaJUOaKTUBHBIX BEIECTB BHYTPb OpraHU3Ma C BO3IYXOM,
BOJIOM, MUILEH U IMPU KOHTAKTE C 3arpsi3HEHHBIMH MpEAMETaMU 4Yepe3 KO-
Ky. B oTnmume OoT ONMacHOCTHM BHELIHEro OOJIy4eHHSs, OMACHOCTh PaaHo-
HYKJIMJIOB, TOMABUIMX BHYTPb OpraHu3Ma, oOyCJIOBJI€Ha TE€M, 4TO MX Jeil-
CTBHUE MPOJIOJIKAETCS B TEYEHUE BCETO IPOMEKYTKA BPEMEHH, MOKa PAIHAO-
HYKJIHUJBI HEe OyIyT BBIBEJCHBI U3 OpraHu3Ma B pe3yjbTaTe (PU3NOIOoTHYE-
CKMX OOMEHHBIX MPOLECCOB U PaIMOAKTUBHOTO pacnaja.

BHyTpenHe 00iydeHue 3aBUCUT OT paclpelieieHus pPajuOHYKIUIOB B
KPUTHYECKUX OpPraHax W TKaHsX, MPU 3TOM MPEUMYILIECTBEHHO MOPAKAIOTCS
TE€ OpPraHbl ¥ TKaHHU, B KOTOPBHIX N30MPATEIIbHO HAKAILTUBACTCS PAJAUOHYKITHI.
Jlo3a BHyTpeHHero oOy4eHus1, co3aBaeMas palMOHYKINIOM, 3aBUCUT U OT
Xapakrepa u3nydeHus (anbda-, 6eTa- Win raMmma-u3ydeHue), JHEPTUU U3Iy-
YeHus U 3PPEKTUBHOrO MEPHOA TOTYBBIBEACHUS U3 OpraHU3Ma.

[Ipu BHyTpeHHEM 00iy4YeHUU Hanbosiee OMacHbl aib(a-u3Tydarolne
paauonykiuael. Monuzanus, npousBoauMas anbga-u3iydyeHrueM, ooycias-
JIMBAET psAJl OCOOCHHOCTEN B T€X XMMUYECKUX IpoIleccax, KOTOpPbIE IPOTe-
KaloT B BEILECTBE, B YACTHOCTH B KMBON TKaHU (0Opa3oBaHWE CHIIbHBIX
OKHUCJIUTEICH, 00pa3oBaHUE CBOOOHOTO BOJOPOJIa M KUCIOPOIa). DTH pa-
JTUOXUMHUYECKHE DPEAKINH, MPOTEKAIONIe B OMOJOTMYECKUX TKAHAX IO
BO3JICHCTBUEM ajib(a-u3JIyueHHMs], BbI3BaHbI BBHICOKOW OMOJIOTMUECKOU (-
¢dexkTuBHOCTHIO anb(da-yacTull. [1o cpaBHEHUIO C PEHTT€HOBCKUM, OeTa- U
raMma-u3JIyuyeHueM OTHOCHUTEeNIbHas Ouosiorndeckas 3()PeKTUBHOCTh ajib-
ba-u3nydeHus npuHuMaercs paBHoi 20.

[Ipu BHemHeM OONy4YEHMM BCETO Tejla KPUTUYECKUMHM SIBIISIOTCS T€
Oprasbl ¥ TKaHU, KOTOpbIEe HauboJiee paauouyBCTBUTEIbHBI U (YHKIIUHU KO-
TOPBIX HanOoJee BaXKHbI ISl )KU3HEIeATEeIbHOCTH opranu3ma. B atux ciy-
YasX CUMUTAIOTCS KPUTUUYECKUMU TOHAJIbI, KPACHBIN KOCTHBIM MO3T, JIETKHE,
KEITy0K U TOJICTAs KUIIKA.

HNonuzupyroniee U3iaydyeHue, IpoxXoas 4epe3 TKAaHH YeJIOBEKa, MOHU-
3UpYeT Ha KJIETOYHOM ypOBHE aTOMBI B MOJIEKYJIaX, KOTOPBIE UTPAIOT BaX-
HYI0 OMOJIOTUYECKYIO POJIb B HOPMAIbHOM (DYHKIIMOHUPOBAHUU KIIETOK, U
BBI3BIBACT B OPTaHU3ME IETIOYKY OOpAaTUMBIX U HEOOPATUMBIX U3MEHEHUIA.
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Jlucconumanus CI0XKHBIX MOJIEKYJ B Pe3yJIbTaTe pa3pbiBa XUMUYECKHUX CBsI-
3eM — MpsMOE JEUCTBUE PaAUALUN.

Honmsupytorniye u3mydeHus Mpu BO3ICHCTBUU HAa OPTaHU3M YelIOBEeKa
MOTYT BbI3BaTh JBa BUJa 3(PPEeKTOB, KOTOPbIE KIMHUYECKON METUIIMHOU
OTHOCSTCS K OOJIE3HAM: I€TEpPMHUHUPOBaHHbIE TOPOroBbie AP DEKTHI (JTyye-
Basi 00JIE3Hb, JIy4EBOW 03KOT, KaTapakTa, OecIioiue, aHOMalIuM B pa3BUTHH
10/1a), HabmoAarTes pu fgo3ax 6omnee 1 I'p, u croxacTuueckue (BeposiT-
HOCTHBIE) OecrioporoBbie dDPEeKThI (37T0KaYECTBEHHBIE OIYyXOJH, JEHKO3bI
1 HACJICJICTBECHHBIC OOJIC3HM).

Lemepmunuposannvie 3¢hpexmsi M3TyUEHUS BKIIOYAIOT HapyLICHHE
JeSITeIbHOCTH MW MOTepro (GYHKINI TKaHEH B OpraHax IJIaBHbIM 00pa3oM
BCJECTBUE THOENH KIETOK. OTH 3(QeKThl HACTyMalT OT 00IydeHus
OONBIIMMU J03aMH, U JUISI HUX CYIIECTBYET MOPOT, T. €. MpsiMasi CBA3b MPHU-
YUHBI U CIEACTBHS 00IyICHUS MOKET OBITh TIOATBEPKICHA KIIMHUYECKH.

Cmoxacmuueckue 3¢pgpexmor — 310 Takue 3Q(HEKThl, KOTOPbIE BO3HU-
KaloT, KOT/1a O0TydeHHasl KJIeTKa He THOHET, a U3MEHSETCSI.

O¢ddexTsl B 3aBUCUMOCTH OT BEJIMYMHBI MOIJIOIIEHHOW 03Bl pa3BU-
BAIOTCS B TEUECHUE PA3HBIX IPOMEXKYTKOB BPEMEHH: OT HECKOJIBKUX CEKYH]I
710 MHOTHX 4acoB, THEH, JIET.

Ha kiierouHoM ypoBHE MOHM3AIMsl KaK pe3yJbTaT OOJyUYEHHUS MOXKET
IPUBECTU K MOBPEKACHUIO KJIeTOK. Kak mpaBuio, opraHu3M 4YeloBeKa
CHOCOOEH COOTBETCTBYIOIIMM 00pa30M BOCCTAHOBUTh HAHOCUMBIN KJIETKaM
yiep6. CyliecTByeT onpeaesieHHas 3aBUCUMOCTb 3TOr0 Ipoliecca BO Bpe-
menu. [loatomy, eciau gaHHas MOTJIOMICHHAs /1032 00JIy4eHHUs pacipees-
eTcsl BO BPEMEHH, OHAa HAHOCUT MEHBIIUHN yuiep0 Mo CpaBHEHHIO C 0301,
NOJIY4YEeHHOW MPHU OCTPOM JIyYEBOM OOJIyUEHUH. ITO OOBSICHIETCS TEM, UTO
IIPU TOJTYYSHHUH JT03bI B TEUEHUE TIEPHUO/Ia BpEMEHHU HE TOJIBKO MPOUCXOAUT
BOCCTAHOBJICHHE TTOBPEXJACHHBIX KIETOK, HO U 00pa3yeTcsi HOBas MOIyJIs-
1S KJIETOK B Pe3yJIbTaTe UX JCICHUSI.

[TyckoBBIM MEXaHM3MOM BO3IEHCTBHSI SBJISIOTCS IMPOLIECCHl MOHU3A-
MU 1 BO30Y>KJIEHUSI aTOMOB B MOJIEKYyJlaX TKaHel. KineTouHble cTpyKTyphbl
HOBPEXAAIOTCS B Pe3yJIbTaTe MOHU3ALUU aTOMOB, MOJIEKYJl U MaKpoOMOoJIe-
KyJI ¢ 00pa30oBaHHEM PaJUKaJIOB.

bonee 97% obiiero cocraBa KMUBBIX OPraHU3MOB IPEICTABIICHO JIET-
KHMH aTOMaMH — BOJOPOJia, KUCIOpOoJa, yIiiepoja, a3oTa, cepbl, Gocdopa.
N3 3TUX 371EMEHTOB COCTOSIT OCHOBHBIE KOMIIOHEHThI OMOJIOTUYECKUX CH-
cteM. B OHojornueckux TKaHSAX OCHOBHAs 4acTb MOTJIONICHHOW 3HEPTUu
(70—85%) npuxoauTcs Ha BOJY.

CymecTBeHHYI0 poiib B (OPMUPOBAHUU OMOIOTHYECKUX 3P(HEKTOB
UTPAIOT pagUaIlMOHHO-XUMHUYECKHE M3MEHEHHs, 00yCIOBIEHHBIE MPOIYK-
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TaMU paauonin3a BOJAbL. [lepBUYHBIE TPOAYKTHI PaaUONIN3a: CBOOOIHBIN
ANIEKTPOH, MOJIOKUTEIbHBIN NOH U BO30YKIE€HHAsA MOJIEKYJa BOJIbI — 00J1a-
JIAIOT CBOMCTBAMH, OTJIMYAIOIIUMHUCSA OT CBOWCTB AJIEKTPUIECKH HEHTpalhb-
HbIX MoJsiekysl. OHU pacmanarTcsi ¢ 00pa30BaHUEM BBICOKOPEAKIIMOHHBIX
c680000HbIX paouxanos Bogopoaa (H®) u runpokcuna (OH®).

Panukan Bomopona 00sa7aeT BOCCTAaHOBUTEIBHBIMH CBONCTBAMH, a
THIPOKCUJIBHBIE PAIUKANIBI — CUIIbHBIE oKuciauTenu. O6anas o4eHb BBICO-
KON XMMHMYECKON aKTUBHOCTBIO 332 CUET HAJIMYUSl HECHApPEHHOTO AJIEKTPO-
Ha, CBOOO/IHbBIE PaJIMKaJbl B3aUMOJAECUCTBYIOT IPYT C APYTOM U C pacTBO-
PEHHBIMU B BOJI€ MOJIEKYJIaMU JPYTHX BEILIECTB, B PE3yJIbTaTe YEr0 BO3HU-
KalOT TIEPEKUCHBIE COSUHEHHSI U CBOOOAHbBIC PAIUKANIbI APYTUX MOJIEKYI.
Bo3Hukive coeanHEeHUs BCTYMAIOT B XMMHUYECKHE PEAKLUU C HEMOBpe-
KJICHHBIMH MOJIEKYyJIaMH Oenka, (PepMEHTOB U JAPYTUX AJIEMEHTOB OMOTKa-
HU, 00pa3ysl HOBbIE€ TOKCHYECKHE COCTUHEHUS — pAOUOMOKCUHbL, 9TO TIPH-
BOJAUT K HapyIIEHUI0 OMOXMMHYECKHUX IPOIECCOB B OpraHu3Me, a Mpu
OOJBIIMX 033X — K PA3BUTHUIO OCTPOH JIy4eBOM O0JI€3HU.

[Ipu BO3EHCTBUYM MOHU3UPYIOMIMX U3TYYEHUN Ha OPraHU3M YeJIOBEKa
B TKaHSAX MPOUCXOIAT CIOXKHbIE (PU3MUYECKHE, XUMUYECKUE U OMojoruye-
ckue nporecchl. OCHOBHOW OCOOCHHOCTHIO JEUCTBUS MOHU3UPYIOIIUX H3-
JyYEHUH SIBISETCS MOHU3AIMS aTOMOB W MOJIEKYJ KMBOM MaTrepuu. ITOT
IPOLECC CUUTAETCS HAYaJIbHBIM 3TAarloM OMOJOTHYECKOrO JEHUCTBUS U3ITY-
YeHUs U B JaJIbHEHIIIEM BbI3bIBae€T (DYHKIIMOHAJLHBIE HAPYIICHUS B TKa-
HSIX, OpTaHaX U CUCTEMAaX YeJIOBeKa.

Knetka coctouT u3 000704KH, Aapa U pAa KIETOUYHBIX CTPYKTYp. -
PO OTIENEHO OT IUTOIUIa3Mbl MeMOpaHoi. OHO COJEPKUT SIAPBIIIKO H
Habop XxpoMocoM. BeriecTBoO XpoOMOCOM COCTOHUT U3 HYKJIEUMHOBBIX KHCIIOT,
KOTOpPBIC SIBJISIFOTCSI XpaHUTENIAMHA HacleAcTBeHHON nHpopmanmu. [ToBpe-
XKaaromui 3QPeKT HOHU3UPYIONIEH paguanuu oObICHSIETCS MOTJIONICHUEM
SHEpruM Hanboliee UyBCTBUTEIHHOW YAaCTHIO KJICTKH — SAPOM M SIPBHIII-
KOM, U Y€M BBIIIE BEJIMYMHA MOTJIOMIEHHON J103bI, TEM BBIIIE CTENEHb, TIIY-
OouHa u hopma JTyueBBIX TOPAKEHUN OMOJIOTHIECKUX 0OBEKTOB.

B pesynbTate MOHU3AIMK KUBOW TKAHU MPOUCXOIAT Pa3pbiB MOJIEKY-
JSIPHBIX CBSI3€M M M3MEHEHHE XMMHUYECKOW CTPYKTYpPbI PAa3IMYHBIX COEIH-
HEHUI, YTO, B CBOIO O4Yepelb, IPUBOAUT K THOEIH KIIETOK.

[ToBpexaeHne KIETOYHBIX CTPYKTYp (OpPMUpPYETCS B Pe3yJibTare MOHU-
3aI[M aTOMOB, MOJIEKYJI U MaKpOMOJIEKYJI C 00pa30BaHUEM PaIUKaIIOB, KOTO-
pbI€ YUaCTBYIOT B IEPBUYHBIX PaIHAIIMOHHO-XUMHUYECKUX MPOLIECCaX.

B pesynbrare 3THUX peakuuil U3MEHSAETCA CTPYKTypHas U MeTadoJIH-
YyecKas OpraHu3alMs KIETKH, TKaHH U (OpMHUPYETCS BUAMMBIA paauo-
ounonorndeckuii 3pPext. Mexay akToM MOTJIOMICHUS SHEPTUN U3ITYUSHUS
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U TIPOSIBJICHUEM PaguoOnoIoruueckoro ap@exra NpoxoauT ONpeaesIeHHOE
BpeMsi (4achl, CYTKH, T'OJbI), YTO TOBOPUT O CJOKHOM LIENH MPOLECCOB,
BO3HUKAIOLIMX B 00Jy4eHHOM opranusMe. PaaroOuonoruueckue 3ppexTol
3aBUCSAT OT MOTJIOIIEHHOM J103bI U3TyYEHHUS U €€ MOIIHOCTH.

Eme Gonee cyuieCTBEHHYIO poib B (OPMUPOBAHUM OMOJIOTHYECKHUX
MOCJICJICTBUNA WUIPAIOT MPOJAYKTHI PaUOJIM3a BOJbI, KOTOpash COCTABIISIET
60—70% maccel Ouonorndeckoi Tkanu. [1pu Bo3nelCTBUM HOHU3UPYIOIIETO
U3Iy4YeHUs: Ha BOAY oOpasytorcsi cBoboaHbie paaukansl H u OH, a B mpu-
CYTCTBUU KHCIIOpOJA TaKKe CBOOOMHBIN paaukan ruaponepokcuaa (HO»)
nepokcuaa Bojopoaa (H»O»), sBnsiommecss CHIbHBIMU OKHUCIUTEISIMHU.
[TponyKTsl pajgnonu3a BCTYyHalOT B XMMHUYECKHE PEAKLIUU C MOJEKyJIaMHu
TKaHeW, 00pa3ys COECIMHEHHUs, HE CBOWCTBEHHBIE 3I0POBOMY OpPTaHU3MY.
DTO MPHUBOAUT K HAPYIICHUIO OTACIBbHBIX (YHKIIMA WA CUCTEM, a TaKXKe
AKU3ZHENIEATEITbHOCTH OPraHU3Ma B LIEJIOM.

[Ipouecchl B3auMOAECMCTBUS MOHU3UPYIOIINX U3ITYyYEHUH C BEILIECTBOM
KJIETKH, B PE3yJIbTaTe KOTOPBHIX 00Pa3yrOTCS MOHU3HPOBAHHBIE U BO30YXK-
JICHHBIE aTOMbI U MOJIEKYJIbI, SIBISIETCSI NEPBbIM IMANOM PA38UMUSL TTYUEB0-
20 NOpadiCceHusl.

NHTEHCHBHOCTh XUMUYECKUX PEaKLUi, UHYIIUPOBAHHBIX CBOOOHBI-
MU paJMKajJIaMy, TOBBIIAETCS, U B HUX BOBJIEKAIOTCS MHOTUE COTHU U ThI-
CSTYM MOJIEKYJI, HE 3aTPOHYTHIX OOJIyUEHHUEM.

IIpu nericTBUM Ha KIIETKY CMEPTEIBbHOW J03bl U3JIyYEHHM B HEU BO3-
HUKAET HECKOJIBKO THICSY XUMUYECKUX U CTPYKTYPHBIX W3MEHEHHI MoJie-
kya. IIpoucxonsimuye noj Bo3AEHCTBUEM HU3IIyYEHUS U3MEHEHUS CTPYKTY-
pBI U CBOMCTB, BXOJASAIIUX B COCTaB KJIETKU MOJIEKYJd O€JIKOB, ()EpMEHTOB,
JIUTIAJIOB U IPYTUX BEUIECTB, MPUBOASIT K HAPYUICHUIO YIOPSIIOYEHHOCTU U
MOCJIEIOBATENbHOCTA OMOJOTMYECKUX MPOLECCOB B KIETKE, a TaKXKe K
HapyLIEHUIO 0OMEHa BEUIECTB U IpoLecca JeICHHS.

Bonbiivie 10361 U3My4eHUs BbI3BIBAIOT TH0eb KIETKU. [Tpu MeHbImx
no3ax Tulenb HacTynaeT He cpasy. Ene MeHblue 1036l BHI3BIBAIOT THOETH
TOJIbKO YacTH KJIETOK WJIM BPEMEHHYIO MPUOCTAHOBKY, WJIM 3aMeJJICHUE
JieJieHusl KIeToK. BpemeHHast morepsi CHoCOOHOCTH KIIETOK K JIEJICHUIO TO-
BOPUT O TOM, YTO KJIIETKA MOTYT YCTPaHATh HAHECEHHOE UM IOBPEKICHUE
YU BOCCTaHAaBIIMBAaTh HOPMAJIbHBIN KU3HEAEATEIbHBIA IPOLIECC JETICHUS.
OTOT MPOLECC BOCCTAHOBIICHHUS MPOSIBISAETCS CUIIBHEE U, COOTBETCTBEHHO,
nopakeHue KJIeTku OynaeT ciadee mpu OO0y4eHUH ee TaKoH ke 103011 B Te-
YyeHue OOJIBILIEr0 BPEMEHH, T. €. MIPU MEHbIIECH MOIIHOCTH 103bl. OJHAKO
CIIOCOOHOCTH KJIETKH K BOCCTAHOBJICHUIO HE Oe3rpaHuyYHA.

[lonaBnenre cmoCOOHOCTU KIIETOK AEIHUTHCS HA3BIBACTCS PeNmpoOayK-
TUBHOM rudenbro. Kierka, yrpaTuBmas CnocOOHOCTb IETUTHCS, HE BCErAa
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MMEET MPU3HAKHU MOBPEXKICHUHN, OHA MOXKET €Ile JO0JIFO KUTh U Mociie 00-
naydenusi. B HacTosiee BpeMsi cCuuTaeTcsi, YTo OOJIBIIMHCTBO OCTPBIX U OT-
JAJIEHHBIX TMOCIEACTBUI OOJydeHUsT OpraHu3Ma — pe3yJbTaT Penpoayk-
TUBHOM THOENH KIETOK, KOTOpasi MPOSIBISIETCS MPH MOMBITKE TAKUX KIETOK
pazaenutbes. KneTku opranuzma UMET Pa3iIndHYIO paouauyuoHHyI0 4y6-
CMEUMEIbHOCH.

B cooTrBercTBUM ¢ yOBIBaHMEM CTENEHH PaIUOYYBCTBUTEIBHOCTHU
KJIETKH OpraHu3Ma MOXHO Pa3JeJIUTh B CIEAYIOLIEH NOCIEA0BATEIIbHOCTH.

1. Bvicokas uyecmeumenbHocms K paJuOaKTUBHOMY U3TYyYCHHIO: JICH-
KOIIUTHI (Oesble KPOBSIHBIE TEJbla), KPOBETBOPHBIE KIETKH KOCTHOTO MO3-
ra, 3apOJbIIIECBbIC KJIIETKU CEMEHHUKOB U SMYHUKOB, KJIETKU SMUTENHS TOH-
KOrO KUIIIEYHHUKA.

2. Cpeousia uyecmeumenbHOCmMy: KIETKU 3apOJIBIIIEBOrO CJIOS KOXKH U
CIIU3UCTBIX 000JI0YEK, KJICTKU CAIbHBIX U MOTOBBIX Keje3, KICTKU SIUTE-
TSl XPYCTAJINKA, KIIETKU COCYJIOB.

3. [locmamouno evlcokas ycmouyugocms K W3IIYYEHUSAM: KIETKH Iie-
YEHU, HEPBHBIE KIIETKH, MBIILICYHBIE KIETKH, KJIIETKH COCIUHUTEIIBHON TKa-
HU, KOCTHBIE KJIETKHU.

HNoHn3upyronme n3inydeHns: 0Ka3bIBalOT BO3ACHCTBUE HA BCE CUCTEMBI
Y TKAHU OPraHu3Ma, KOTOPBIE PEarupyroT Ha HUX KakK €MHOE LEII0E.

VY CTaHOBJIEHO, YTO TKaHU, KJIETKH KOTOPBIX aKTUBHO JENATCS, Ooiiee
MOABEPKEHBI JIEUCTBUIO paualliy, YeM TKAHU C HEIEISAIIMMHUCS KIIETKa-
Mu. [loaTOMy MBIIIIBI, MO3T, COEAUHUTENBHBIE TKAHU Y B3pPOCIBIX Opra-
HHA3MOB JIOCTaTOYHO YCTOMYMBBI K BO3JAEHUCTBUIO paauanuu. KieTku koct-
HOTO MO3Ta, 3apPOJIBIIICBHIC KICTKH, KJIETKH CIIM3UCTOM OOOJIOUKH KHIIICU-
HUKa SIBJISIIOTCS HanOoJiee ysa3BUMbIMU. Tak Kak HauOobIIee JeJIeHue Kile-
TOK IIPOMCXOJMUT B PACTYIIEM OPraHU3ME, BO3JACUCTBUE paJuallUd Ha JIET-
CKHMIl OpraHu3M OCOOEHHO omacHo. BiusHue 00ydeHHs Ha IJIOJ MOXKET
MPUBECTA K POXKJICHUIO HEMOIHOUECHHOTO ITOTOMCTBA, MPUYEM CaMbId
omnacHbli nepuon — 8—15 Hepenu GepeMEeHHOCTH, KOT/1a MPOUCXOAUT (op-
MHUPOBaHUE OPraHOB OyAYILIEro YelIoBeKa.

PainouyBCTBUTENBHOCT OPTaHOB 3aBUCHT HE TOJBKO OT paJdOvyB-
CTBUTEJILHOCTH TKAaHEH, KOTOPhIE COCTaBISAIOT OpraH, HO M OT €ro (PyHK-
uuii. Tak, Hanpumep, HEpBHAsI TKaHb NPUHAICKUT K JOCTATOYHO YCTOM-
YUBOM CTPYKTYpE, T. K. HEPBHBIE KIJIETKU CJIa00 MOABEP>KEHBI BO3/ICHCTBUIO
MOHU3UPYIOMINX M3inydeHuil. Ho B PyHKIIMOHAIBHOM OTHOIIIEHUU HEPBHAS
TKaHb HamOoJiee PaJuOvyBCTBUTENIbHA, IOTOMY UYTO CamMble PAaHHHE peak-
A OpraHr3Ma Ha 00Illee MOJy4YeHUE MPOSIBISIOTCS B PACCTPOUCTBE IO-
JBWKHOCTH M YPaBHOBEUIEHHOCTU IMPOLECCOB BO30YKACHUS U TOPMOXKE-
HUsL HEPBHOM CUCTEMBI.

125



VY B3pocioro yenoBeka HauboJee ysI3BUMBIM SIBIIIETCS KPAaCHBIN KOCT-
HBI MO3T, BBIPA0ATHIBAIOIINI KICTKH KPOBH, KOTOPHIE CAMH HE NEISATCS U
OBICTPO «W3HAIMUBAIOTCS». 1103TOMYy OpraHU3M HYXAAeTCS B IMOCTOSTHHOM
ux oOHOBJeHUU. BripabaTbiBaeMble KPaCHBIM KOCTHBIM MO3TOM JIEHKOIH-
Thbl (OeJible KPOBSIHBIE TEJbIA) BHIMOJHAIOT (DYHKIMIO 3alIMThl OpraHu3Ma
OT TMONAaBIIMX B HEro BO30yauTelie MHQPEKIIMOHHBIX 3a00JeBaHHM (UM-
MyHHas 3amuTa). B pesynpTaTe HapyIieHus: KpOBETBOPEHUS KOCTHBIM MO3-
TOM PE3KO CHMYKAETCS COJiepKaHUe JIEHKOIIUTOB B KPOBH, UTO MPUBOJIUT K
CHUKEHUIO COMPOTUBIIIEMOCTH OpraHU3Ma Pa3InIHbIM UHPEKIIUIM.

HaunbGosnee 4yBCTBUTENBHBIM OPraHOM TPYAHON KJIETKU SIBISFOTCS JIET-
kue. PagunanmoHHbie THEBMOHUTHI (BOCTIAJICHHE JIETKUX) COMPOBOXKIAFOTCS
MOTepel AMUTETUATHHBIX KJIETOK, KOTOPHIE BBHICTHIIAIOT JABIXaTCIbHBIC ITY-
TH, BOCTIAJICHHEM JIBIXaTCIIbHBIX MyTeH W KPOBEHOCHBIX COCYIIOB. DTH 3(h-
(GeKTBhl MOTYT BBI3BATh JIETOYHYIO HEIOCTATOYHOCTh M Jake THOEIh opra-
HU3Ma B TCUCHHUE HECKOJBKUX MECSIICB TMOCIe 00TyUeHUS TPYIHON KICTKH.

B cucreme opraHoB muIeBapeHUs MPH OJHOPA30BOM PABHOMEPHOM
o0nydyeHun HauOoliee paJHOYyBCTBUTEIBHON SIBISETCS II€YEHb, 3aTEM
UAYT B MOPSJKE YOBIBAaHUS PaIMOYYBCTBUTEIBHOCTH MOJHKEITyA0YHAs HKe-
Je3a, KUIEYHUK, TUIIEBO/I, CIIOHHBIE JKeJe3bl, SI3bIK, MTOJIOCTh PTa.

OTHOCHUTENIBHO BBICOKON PaHOYyBCTBUTEIHLHOCTHIO O0JIA/IAl0T TaKkKe
KJIETKH BOJOCAHBIX (poyutnkynoB. [locme obmyuenus mozoit 3—4 I'p (300—
400 pan) BOJIOCHI HAUMHAKOT PEJETh W BHINAJAIOT B Te€UeHUE 1—3 HEaenb.
3aTeM pPOCT BOJIOC MOXKET BO30OHOBHUTHCH.

Mexanuszm 6030eiicmeuss UOHUSUPYIOWUX U3TYUEHUTI HA OP2AHUIM
Yyes106eKa MOKHO YCIIOBHO TIPEICTaBUTh B BUJIE CICTYIONTUX CTAIUN:

1. Quzuueckas cmaodus (ctagusi mepepacnpeaesieHus >Heprun). Ha
ATOW CTaauU MPOUCXOIUT TOTJIONICHUE SHEPTHH HU3IYYCHHUS MOJIEKyIaMHu
BOJBI M OPTAaHUYECKOTO BEIIECTBA, IPH ATOM JIMOO MOJICKYJIBI ITEPEXOIAT B
BO30YXKJIEHHOE COCTOSIHUE, JU0O0 MPOUCXOIUT uoHu3amus. I[Ipomosmku-
TeapHOCTh cTamuu — 10710713 ¢.

2. Quzuko-xumuueckas cmaous. NOHU3UPOBAHHBIE aTOMbl U MOJIEKY-
JIbl, CBOOOJIHBIE AJIEKTPOHBI YYACTBYIOT B CIIOXKHBIX ILIETIHBIX PEAKIMSIX, B
pe3yibTaTe 4yero oopa3yroTcsi HOBbIE MOJIEKYJIbI, B TOM YHCIIC Ype3BbIUaii-
HO PEaKIIMOHHbIE, TAK HA3bIBAEMBIE C80000HbIE PAOUKATBL.
ITponomxkuTenbHocTh cTaguu — 1071310710 ¢,

3. Xumuueckas cmaous. VIoHsl U CBOOOJHBIC paJWKaIbl B3aUMOJICH-
CTBYIOT MEXAYy COO0H M C OKPYKAIOIIMMH MOJIEKYJaMH, B pe3yJabTaTe 00-
pa3yloTCs OPraHUYECKUE TMEPEKICH, BBI3BIBAIOIINE TIOBPEKICHUS OCITKOB 1
HYKJICMHOBBIX KHUCIIOT, TEM CaMbIM MU3MEHsISI X OHMOJIOTHYECKUE CBOMCTRBA.
[TpomomKUTENBHOCTE cTagun — 10761073 ¢.
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4. Pannue ouonocuyeckue sgpghexmoi. Ha 3TON CTaguu MPOUCXOAUT
MOBPEKICHNE KJIETOYHBIX CTPYKTYP, MTOBPEKICHUE U THOETh KIETOK, TKa-
HEH WM OPraHoOB M OpraHu3Ma B 1esIoM. [IpoIonKuTe IbHOCTh CTaIUHA — OT
HECKOJIBKUX YaCOB JI0 HECKOJIbKUX HEJIETb.

5. Omoanennvle 6uonocuvecxkue 3gpghexmor. Ha 310oi cragum obOpasy-
I0TCS OIyXOJIU, TeHETHUECKUE HAPYIIEHHUs, KOTOPbIE OKA3BbIBAIOT BIIMSIHUE
HA COCTOSIHHE 37I0POBbS M MPOJOJKUTEIHHOCTh XKU3HU. [Ipomomkuresns-
HOCTh CTAJIUU — TOJbI U JECATUICTHS.

CodeTanue yKa3aHHBIX CTaJIUA M MPUBOIAUT K TOMY, YTO HHUUYTOXXHOE
M0 PHEPreTUYECKOMY IKBHBAJICHTY IEPBOHAYAIBHOE PaUAIMOHHOE BO3-
JIEHUCTBUE C TEUYCHUEM BPEMEHH YePe3 MHOTOUUCIICHHBIC TTOBPEXKICHUS Op-
raHU3Ma MPOSBIISIETCS B Ty4eBOW OOJIC3HH.

B atom coctout crienmduka aeicTBAS HOHU3UPYIOMIETO U3TyUeHUs Ha
OMOJIOrMYeCKre OOBEKTHI, T. €. MPOU3BOAUMBIN HU3nyueHreM 3pdekT 00y-
CJIOBJICH HE CTOJIbKO KOJIMYECTBOM MOTJIOMIEHHON PHEPIUU B 00JydyaeMOM
00BbEKTE, CKOJIbKO TOM (OpMOIi, B KOTOPOI 3Ta sHeprus nepenaercs. Hu-
KaKoOW JApyrol BUJ SHEPruu (TEIJIOBOM, SJEKTPHUYECKOM), MOTJIOMICHHOM
OMOJOTUYECKUM OOBEKTOM B TOM K€ KOJMWYECTBE, HE MPUBOAUT K TaKUM
U3MEHEHUSIM, KaKHhe BbI3BIBAIOT HMOHM3UpYIOIIUE u3nydeHus. Hampumep,
71032 MOHU3UPYIOIIEro u3nydeHus — 5 JDK/KT, 3Ta J103a IPUBOJIUT K TSXKe-
Joi popme ydeBol 0O0JIE3HM, TOJBKO HMHTCHCHBHOE JICUCHHUE MOXKET
MPEIOTBPATUTh CMEPTEIbHBIN Hcxoa. Eciu 3Ty HEpruto moJBeCTH B BUJE
TeIuIa, TO OHa Harpesa Obl Teno yenoBeka Ha 0,001°C. Drta TeroBas sHep-
T'Usl 3aKJTF0YCHA B CTAKaHE TOPSYETO Jasl.

Hapy1ienust 6M0I0rHuecKuX MpoIeccoB MOTYT OBITh JTMO0 0Opamumbimi,
KOI'/Ia HopMajibHasl paboTa KJIETOK OO0JIYyYE€HHON TKaHH MOJHOCThIO BOCCTa-
HABJIUBAETCA, MO0 HeoOpamumbiMu, BEIYIIUMHU K MOPAKEHUIO OTACIbHBIX
OpraHOB WJIM BCEr0 OpraHU3Ma B I1€JIOM W BO3HUKHOBEHUIO JIy4eBOU 00-
JIC3HU.

8.2. PagnauyuoHHble cuHapombl. OcTpasa U XpoOHUYeCcKan
nyuesble 6one3Hu. Nocnepgcremua obayueHmna 6oabwnmm
U ManbiMu1 A03amMmu

[Ton siyyeBoii 60J1e3HBIO YEIIOBEKA MOHUMAIOTCS caMble Pa3HOOOpa3-
HbIE TIPOSIBJICHHSI MTOPAXKAIOUIETO JEHCTBUS MOHU3UPYIOIIUX M3Ty4YeHUN Ha
oprann3M. MHOroo0Opasue 3TUX MPOSIBICHUN 3aBHCUT, MPEXKAE BCErO, OT
clenyromux (GakTopoB: U0 0bayyeHus — o0IIee WIH MECTHOE; 8peMeHHOU
¢akmop — OTHOKpATHOE, MOBTOPHOE, MPOJIOHTUPOBAHHOE, XPOHHYECKOE
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00JIyYeHUe; npocmpaHcmeerHbll (hakmop — PaBHOMEPHOE U HEpaBHOMEp-
HOE 00JIyYeHUE; 001yuaemvlli 06vem U JIOKAIU3ayusl 00J1y4eHH020 YUaCmKa.

Ocrtpas nyueBas 6oisie3ub (OJIB) nmeer 4 cTeneHu TSKECTH:

I (merkas) crenens (1-2 3B);

IT (cpenusst) crenens (2—4 3B);

III (Tsxenas) creneds (4—6 3B);

IV (ouens Tskenas) creneHb — (6 3B u Oosiee), B KOTOPOW BBIJEISIOT
NEePEeXOAHYI0, KUIIIEUHYO0, IepeOPaIbHyI0 U TOKCUYECKHEe (DOPMBI.

CremneHp TAXKECTH JIy4eBOW OOJIE3HH OMPENESeTCs BEIUYMHOW J03bI
panvanuu, moJydYeHHON YeOBEeKOM, XapakTepoM 00iydeHus (oOiee uiu
TOJIKO HEKOTOPBIX YYaCTKOB TeJa) U €ro MpoAOoLKUTENbHOCThI0. Kpome
TOTO, TSKECTh MOPAKEHUS 3aBUCUT OT COCTOSIHUSI OpraHusma 1o oOiyue-
HUS, €T0 WHINBUIYAIbHBIX 0coOeHHOCTeH. Ecin o0mydyeHue Obu1o JIOKaIb-
HBIM U KPAaCHBIM KOCTHBI MO3T HE MOCTpaAall — BOCCTAHOBIEHUE (DYHKITUI
OTZIETIbHBIX OPraHOB U OPraHU3Ma B LIEJIOM €I1I€ BO3MOKHO.

OpHOM M3 CYIIECTBEHHBIX OCOOCHHOCTEH PaMallMOHHOTO TTOPAKEHUS
SBJISIETCSI TO, YTO B MOMEHT BO3JIEMCTBUSI paJlallii YEJIOBEK HE UCIIBITHI-
BA€T HUKAKUX OOJIEBBIX MJIM UHBIX OLYIICHUI.

JlyyeBasi 00Jie3Hb MEpPBOi CTeNmeHU pa3BUBACTCS NpH a03ax 1-2 3B
(100-200 69p) u xapakTepusyercss ciaa00 BbIPpAXXEHHBIMU MPU3HAKAMU.
[TpusHaku OoNie3HM MPOSBISAIOTCS yepe3 2—3 HeAeNu IMOocie OOIydeHHs,
MOPAYKEHHBIE JKATYIOTCS HA TMOBBIIICHHYIO YTOMIISIEMOCTb, TOJIOBOKpPYKe-
HUS, JIETKYIO TOLIHOTY, CyXOCTh BO pTy. Ilpu uccnenoBanun KpoBu oOHa-
PY’KUBAETCsl yMEHbILIEHUE YK CIIa JIEUKOLUTOB A0 2—3 ThIC., TPOMOOIIUTOB —
10 120—170 teic. HA 1 MM° KpPOBH.

JlydyeBasi 60Jie3Hb BTOPOIl CTelmeHH pa3BHUBAaeTCs Npu ao3ax 2—4 3B
(200-400 69p). [TpuzHnaku mopa)xxeHusi MPOSBISAIOTCS Yepe3 2 4 Mocie 00-
Jy4EeHUS W NMPOAOJDKarOTCA 1-3 cyT. 3aTeM NnepBUYHBIE PU3HAKU HCUYE3a-
I0T ¥ HACTYIAET CKPBITBIA MEepUOoJ 3a00J€BaHUs, KOTOPBIA IIUTCS 10 2—
3 Henensb. [lopaxkeHHbIE B 3TOT NMEPUOJ YYBCTBYIOT ceOs 3I0pOBBIMU U pa-
00TOCIOCOOHBIMH. 3aT€M HACTymaeT pa3rap OO0JE€3HU, B 3TOT NEPHUO] Y TO-
pPaKEHHBIX HAONIONAIOTCA TOHWKEHHE amleTuTa, KPOBOMU3IUSHUE, BbINA-
nenue Bosioc. KonmnmuectBo nerikonutoB ymenbiaercs 1o 1000-1500, kpo-
BSHBIX IIAPUKOB — 10 1,5-3,5 muH. Ha 1 MM> KpoBH.

B pesynbprare nedeHHs CUMITOMBI Jy4yeBOM OO0JI€3HH MOCTENEHHO
MCYE3al0T M HACTyINaeT MEPHUOJ BBI3JOPOBJIEHUS C MEIJIEHHBIM BOCCTa-
HOBJICHMEM HapYLICHHbIX (QYHKIUNA opraHu3Mma (depe3 2—2,5 mecsua).
Hcxon npu myuyeBoi 00je3HH 2 CTENEHU B OONBIIMHCTBE Ciy4yaeB Oiia-
TOIIPUSITHBIN.
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JlydyeBasi 00J1e3Hb TpeTell cTemeHW PAa3BUBAETCS MpPU J03aX paaua-
uu 4-6 3B (400—-600 63p). [IpuszHaku nopakeHus: MPOSIBISAIOTCS uepe3 1 u
nociie oomydenus. Yepes 2—3 qHS HACTYMAeT CKPBITHIM Mepruoja, KOTOPbIH,
B 3aBHCHMOCTHU OT JI03bl paJHalliy, MPOJIOJKAETCS OT HECKOJIbKUX YacoB
no 1-3 Henenb, 3aTeM HACTyMaeT pasrap 00Je3HU, XapaKTepHbIMH MTPU3HA-
KaMH KOTOPOU SIBJISIIOTCS: CHJIbHASI TOJIOBHAsI 0OJIb, MOBBILICHHUE TEMIIepa-
Typsbl Tena (10 39—40°C), BeimageHue Boyoc, TomHoTa. KoauuecTBo neiko-
oUTOB B KpoBM ymeHbmiaercsa 10 500400, tpombounToB — 10 15—-10 ThIC.
Ha 1 MM® kpoBu. COBPEMEHHOE CIELUATU3UPOBAHHOE JIEUEHUE MOIKET
IPEeIOTBPATUTh CMEPTENIbHBIN UCXO0/]] 3a00JIEBaHUSI.

JlyyeBasi 00J1e3Hb 4eTBEPTOIl CTENMEHM PA3BUBACTCS MPU J103aX pa-
nuanuu 6—10 3B u Gosiee, B OOJBIIMHCTBE CIIy4aeB 3aKaHUYMBAECTCS CMeEp-
TEJLHBIM UCXOA0M (uepe3 5—12 mHei mocie 00IydeHus).

B MenunmHCKoOM nmpakTHKe pa3auvaroT ABe (OPMbI TyuyeBOM OOJIE3HU —
OCTPYIO U XPOHUYECKYIO.

Octpasi popma BO3HHKAET B pe3yjbTaTe OOJy4eHHUS! OOJBIIUMHU JO-
3aMU B KOPOTKUI POMEXYTOK BpeMeHU. [Ipu no3ax nopsjika HECKOIbKUX
TBICSIY PaJi TOPAXKEHUE OPTaHU3Ma MOXKET ObITh MTHOBEHHBIM (CMEPTh MO/
ay4dom). Octpast myuyeBasi 00N€3Hb MOXET BO3HUKHYTh U MPU TOMATaHUH
BHYTPb OpraHu3Ma OOJIbIINX KOJTHYECTB PATUOHYKIUIOB.

XapakTepHON 4epToil OCTpOH JTy4deBOil OOJIE3HH SIBISETCS BOJIHOOO-
Pa3HOCTh KIIMHUYECKOTO TEYEHHSI, B YEM MOXKHO YCMOTPETh CBOEOOPa3HYIO
CTYNEHYATOCTh NPOSBIICHUS MMOPAXKEHUS OTJEIBHBIX CUCTEM OpraHU3Ma.

[IpuHsATO paznuyaTh TPU MepUoAa B TEUEHHH OCTPOU JyuyeBOU Oosie3-
HU: nepuood hopmuposanus, nepuoo 60CCMAHOBIEHUA U, HAKOHEL], nepu-
00 UCX0008 U NOCNIEOCMEUIL.

Ilepuoo gopmuposanus ocmpoii 1yueeoni 6one3nu, B CBOIO 04epe/pb,
MO’KHO Y€TKO pa3JeNUTh Ha YeThipe (azbl:

1) ¢aza nmepBUYHON OCTPOIl peakiiny;

2) KaxyIierocsi KIMHUYECKOTO OJaromoyiy4yusi (CKpbITasi WA JIATCHT-
Has (aza);

3) BBIp@XEHHBIX KIIMHMYECKUX MPOsIBIICHAH ((ha3a pazrapa 00Je3Hn);

4) HEMOCPEACTBEHHOTO BOCCTAHOBJICHHS.

1. @asza nepsuunou ocmpou peaxyuu. Kputnueckod CHUCTEMOMU, CTe-
NIEHb MOPAKEHUS KOTOPOU OMpeaessieT TAKECTh U UCXOJl OCTPOM JTy4eBOH
Oone3nu B amama3oHe 403 1-10 m3B, sSBISeTCS, KaK MBI 3HAaeM, CHCTEMa
KPOBETBOPEHMS, U B MEPBYI0 Ouyepeab KOCTHBIM MO3r. Pa3BuBaercs Tak
Ha3blBaeMasi TUMH4YHAsE (opMa OCTpOM JTy4ueBOM OOJE3HM, MPU KOTOPOH
HamOoJiee YETKO MPOSBISIOTCS OCHOBHBIE MATOIN€HETUYECKUE 3aKOHOMEp-
HOCTH KJIMHUYECKOT0 (POpMHUPOBAHUS €€ OTAEIbHBIX (Pa3 U MepHoI0B.
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IlepBuuHas peakiusi OpraHu3Ma 4eJIOBEKA BO3HHUKAET JIOBOJBLHO CKOPO
(B mepBble MUHYTHI — Yachl MOCJE OOIIET0 OOJy4YEHUs!) U MPOSBISIETCS BO
BCEX CiIyyasxX MpH J03aX, MPEBBIMAIOIMX 2 M3B, MOSBISETCS TOIIHOTA,
PBOTa, YCUJIMBAIOLIASCS MOCIE MPUEMA KUIKOCTH, Uc4ye3aeT anneTuT. MHo-
I71a OLIYIIAETCS CyXOCTh W Topeub BO PTy. llocTpajgaBimime HCHBITHIBAIOT
YyBCTBO TSKECTHU B TOJIOBE, TOJIOBHYIO 00J1b, OOIIYIO ClIa00CTh, COHJINBOCTb.

HauGomnbiiee quarHocTUYeckoe, a B HEKOTOPBIX CIy4yasix U IMPOTHO-
CTUYECKOE 3HAYEHUE UMEET BPEMs IMPOSIBICHUS TOIIHOTHI U PBOTHI, a TaK-
XKe TPOJOJDKATEILHOCTh JAUCIETICUYECKOTO CUHApOoMa. Y JuIl, Hambosee
TSDKEJO MOCTPANaBIIUX MPHU B3phIBE aTOMHBIX 00MO B Xupocume u Hara-
CaKH, IEPBUYHAsI peakus Bo3HUKana yepe3 30 MuH — 3 9 1 IpO0JKaAIach
B TEUCHHE HECKOJbKUX (3—4) nHEil.

HeOnaronpusiTHBIMU B MPOTHOCTHYECKOM OTHOUIEHUHM MPU3HAKAMH,
peAonpeIeNIIONMMA OUYC€Hb TSDKEJIoe TeueHue 00Je3HM (a ClieIoBaTellb-
HO, CBHUJICTEJIbCTBYIOIIUMHU O MPUOIMKEHUU BEIUYUHBI J03bI W3JIyUYEHUS
K 10 3B), ABIAIOTCSA: pa3BUTHE MIOKOMOJOOHOTO COCTOSIHUS C TAJIEHUEM ap-
TEPUAJILHOTO JABJICHUS, KPATKOBPEMEHHASI MOTEPsI CO3HAHUSA, TEMIIEpPATY-
pa, oHOC.

2. @aza kadxcywezocs KiuHuueckozo oOnazononydus. UHoraa sty dazy
Ha3bIBAIOT CKPBITOM WJIA JIATEHTHOM CTAJHUEU Jy4yeBOr'O IOPAXEHUsl, MOJ-
YEpKHUBAsi TEM CaMbIM OTCYTCTBUE KIMHUYECKH BUIUMBIX MTPU3HAKOB 00JIE3-
HU. JleiicTBUTENbHO, Yyepe3 2—4 THS CUMITOMBI IEPBUYHON pEaKIMU ucYe-
3al0T U CAMOYYBCTBUE OOJIBHBIX YIIYUIIIATCS WK Ja’Ke HOPMaTH3yEeTCH.

[Tpo10KUTETFHOCTh JATEHTHOU (has3bl 3aBUCUT OT TSHKECTH MOpake-
HUS U Kojebnercs y denmoBeka oT 14 no 32 nmueid. [lpu oueHb TAXKETBIX
dopmax mopaxkenus (cBoimie 10 3B) oHa BOOOITE OTCYTCTBYET.

N3 kIMHUYECKUX MPU3HAKOB B TE€UEHUE ITOM (Da3bl OTMEUAIOTCS BbI-
MaJICHUE BOJIOC U HEBPOJIOTHUYECKAsE CUMIITOMATHKA, KOTOPasi TAaKKe MOCTe-
MIEHHO CTJIAKUBACTCHL.

3. Dasza 8vlpadsceHHvIX KIuHUYeckux npossieul. K KOHIly JJaTEHTHOTO
nepuojia CaMOYyBCTBUE OOJIbHBIX BHOBb PE3KO YXY/IIAETCS, HapacTaeT
cnabocTh, MOBBIIIAETCS Temmeparypa, yckopsercs POD. Pa3zpuBaercs Ts-
Keyasi KapTuHa 3a00JIeBaHMs, B CBS3M C 4YeM ATy a3y 4acTO Ha3bIBAIOT
paszrapom Oosie3Hu. BO3HHMKaeT Tak Ha3bIBAEMBIM T€MOPPAruyecKUil CHUH-
JIPOM, BBIPKAIOIIMICS KPOBOU3IUSHUEM B KOXY, CIH3UCThIE OO0OJIOYKH,
YKEJTyI0YHO-KUILIEYHBIN TPaKT, cepAue U jgerkue. OnmacHOCTh KPOBOTECUEHUS
B JKM3HEHHO BA)KHBIX OpraHaX W BO3HUKHOBEHHE WH(MEKITMOHHBIX OCIOXK-
HEHUM COCTABJISIET OCHOBHYIO YIPO3Y JJIsl ’KU3HU OOJIbHBIX B 3TOT NEPUOI.

Mopdonornyuecknii cocTaB KPOBH MPEACTABICH MOYTH OJHUMHU JINM-
dbonuTamMu, T. K. BCE OCTaJbHBIE 3JEMEHTHI O€NON KPOBH HCUUCISIOTCS
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CAMHUYHBIMU KJIETKAMH WJIM BOBCE MCUE3aI0T. JTO MPUBOJIUT K OTHOCHU-
TeAbHOMY JAUMGOIUTO3Yy NpU abcontoTHON nuMponennu. K koHy ¢a3bl
(a mpu OONBIIMX J03aX U BBIPAKEHHOM TeMOPPAruvyeckoM CHUHIPOME —
paHblIe) BBISBISETCS U HAUMHAET MporpeccupoBaTh aHemus. [Ipu 3Tom B
KOCTHOM MO3T€ U JUM(aTHUYEeCKUX y3jaX OTYETIUBO BBIPAKEHBI MTPU3HAKU
pereHepanuy, 3a UCKIIOUEHUEM KpalHE TSKEIbIX CTENEHEHW MOPAKEHUS,
PaHO MPUBOJAIIUX K JIETAJIbHOMY UCXOJY.

4. @asza nenocpeocmeennoco eoccmanosnenus. Hadano ¢aszbl Boccra-
HOBJICHUSI XapaKTEPU3yeTCs HOpMAJIM3ALUEH TemIepaTypbl, yIy4lIEHUEM
CaMOYYyBCTBHS, MOSABJICHUEM alIETUTA, BOCCTaHOBIIEHHEM cHa. [Ipekparia-
€TCSl KPOBOTOYMBOCTh, UCUE3AIOT WM OCJIa0€BaAIOT JAUCIEIICUYECKUE SIBIIC-
Hus. Kak mpasuio, 6ombHBIE OBICTPO MPUOaBIsIOT B Bece. [Ipoucxoaut mo-
CTEMIEHHOE BOCCTAHOBIICHHE TTOKa3aTeNield KPOBU, KOTOPOE Y BHLKUBAIOIINX
OOJIbHBIX HAUMHAETCS €II€ B pa3rape 3a00JieBaHUs KakK CIIEJICTBUE PETreHe-
paluu KOCTHOTO MO3Ta.

Hopmanu3zaiust Mopdooruyeckoro cocraBa KpoBU SBIISIETCS OTpaXke-
HUEM OYpHBIX pEereHepaTOpPHBIX MPOILIECCOB B CUCTEME KPOBETBOPEHHS, B
4yeM JIETKO yOeauThCs Mo pe3yJibTaTaM MyHKIUHU KOcTHOro mosra. Hopma-
JU3YIOTCA U OMOXMMHMYECKHE MOKa3aTean KPOBU U MOYH.

[IponomxkuTensHOCTh (Pa3bl BOCCTAHOBJICHHUS — 1—2 Mecsla; K KOHILY
TPEThETO Mecslla OT Haudaja 3a00yieBaHUSI OOBIYHO CaMOYYBCTBHE CTAHO-
BUTHCSI BIIOJIHE YIOBJIETBOPUTEIBHBIM, XOTSI OTJEIbHBIEC MPOSBICHUS II0-
pa)K€HHUs elle UMEIOT MECTO.

XpoHuyeckas jy4yeBasi 00j1e3Hb. /[0 HaCTOSIIEr0 BPEMEHU BCTpEUa-
€TCsl HEMPaBUIbLHOE MMOHUMAHWE XPOHUUYECKOW JIy4eBOW OOJIE3HM, K KOTO-
pOI1 YaCTO OTHOCST OTJAJIEHHBIE MTOCIEICTBUS OCTPOTO OOIyUYEHHUS.

Mexnay TeM, XpoHUYECKas JydeBasi O0J€3Hb — CaMOCTOsITeNIbHAs (Du-
3rojiorndeckas ¢opma JTy4eBOTO MOPAXKEHUsI, Pa3BUBAIONIASCA MPU TPO-
JOJDKUTEIIBHOM 00JIy4eHHUU OpraHu3Ma B MasibIx J103ax. OHa Tak e, KaK U
ocTpas JiydyeBasi 00Jie3Hb, XapakTepusyercsi (a3HOCTbIO TEUEHHS, 0COOEH-
HOCTSIMU TIPOSIBIICHUSI B 3aBUCUMOCTH OT PABHOMEPHOCTH OOJIyYEHHS U
MMEET OTHAJIEHHBIE TTOCIIEICTBUS.

CBoeoOpasue XpOHHYECKOU JTydeBOM OOJIE3HM COCTOUT B TOM, YTO B
aKTUBHO MPOJU(epUpyronmx TKaHsax 01aroaaps ”HTEHCUBHBIM ITPOIIECCaM
KJIETOYHOTO OOHOBJICHUS JJIUTEIHLHOE BpPEMs COXPAHSETCS BO3MOXHOCTH
MOP(OJIOTUYECKOTO BOCCTAHOBJIEHUS TKAaHEBOW opraHu3anuu. B To ke
BpeMsl Takue CTaOWIbHbIC TKAHM, KaK HEpPBHAs, CEPJICUHO-COCYIUCTasi U
SHJOKPHUHHASA, Ha XPOHUYECKOE JIy4EBOE BO3JECHCTBHUE OTBEUAIOT CIOXK-
HBIM KOMIUIEKCOM (DYHKITMOHATBHBIX PEAKIUA M KpaHEe MEJICHHBIM
HapacTtaHueM auctpoduueckux uaMeHeHuil. [Ilpupoaa 3Tux usmMeHeHuil u
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UX PaJnoOMOJOTUYECKUE MEXAHU3MBI, TaK K€ KaK U MEXaHU3Mbl MEepBUY-
HOM peakIuy NpU OCTPOM MOPAKEHUHU, TOKA HE U3YUCHBI.

BblpakeHHBI CHHIPOM XPOHUYECKOH JIy4eBOl O0JIE3HU, KOTOPOMY
IPEeIIEeCTBYET TaK Ha3blBaeMas JOKIMHUYECKasi CTaJus B BHUJE HECHEIU-
(dbuyecKkux alanTUBHBIX PEaKlMid, a 3aTeM U (GOpMHpPOBAHUE MATOJOTHUYE-
CKOro Tpoliecca, pa3BUBaeTcs mnpu cymmapubix no3ax 0,7-1 3B U uHTEH-
cuBHOoCcTH u3nyudenus 0,1-0,5 63p B J1eHb.

OcTtpble JydeBble MOpPAKEeHUs] P HEPABHOMEPHOM O0Jy4YeHHMH.
Bapuant octpoii myueBoi 60s1€3HU TP 00111eM, OTHOCUTEIHHO PaBHOMEP-
HOM, BHEIIHEM OOJyUYE€HUU BCTpedaeTcs JOBOJIBHO PENKO. Y YelloBeKa Ta-
KOI'0 poJia MOPa)X€HUsI BCTPEYAIHCh JIUIb B PE3YJIbTATE B3PHIBOB ATOMHBIX
O60MO U TIpW eMMHUYHBIX aBapusx. Ho make B aOCOMIOTHOM OOJBIIMHCTBE
3THX CIIy4aeB, a TeM Oosiee MpH TepaneBTUUECKUX OOTyUEHHUS X YeIOBEKa,
BO3HMKAIOT T€ WJIM UHBIE TUIIbI HEPABHOMEPHOIO OOJIyYEHUS! B 3aBUCHUMO-
CTH OT paJMallMOHHOMN CUTYallUU, MPE¥K/IE BCETO OT 00JIydaeMoro oobeMa u
IMPOHUKAIOLIEH CIOCOOHOCTH U3TyUYEHUSI.

PaccMmoTpum /1Ba KpaitHUX ciiydast HGpaBHOMEPHOTO OOTyUYEHHUS:

— o011ee HepaBHOMEPHOE O0JTyUYEHHUE;

— MeCTHOE (JIOKaJbHOE) 00JydeHHE.

B nepBoM HM3 HUX HEPABHOMEPHOCTH MOTJIOLIEHHOM 03Bl CO34AETCs B
pe3yibTaTe ociabiieHus W3Iy4eHHs 10 TyOMHe Majaromero moroka ¢o-
TOHOB WJIM YaCTHII, @ BO BTOPOM — BCJICJICTBUE SKPAHUPOBAHUS (CITyHdaitHO-
r0 WU CHEIUATBHOTO) OCTAJBHBIX YacTEe OpraHM3Ma WIH B pe3yJbTaTe
IPULEIBHOTO 00ITyYEHUS.

B uHTEepBane Mexay 3TUMU KpalHUMHU NPUMEpPaMU MOYKHO IpeAcTa-
BUTH CceO€ CaMble pa3Iu4HbIe MIPOMEXYTOYHbIE BAPUAHTHI U UX COUETAHUS.
Crnenyer 0)uJaTh COOTBETCTBYIOIIMEE MHOTO00pa3ye KIMHUYECKUX (HOopM
BO3HUKAIOUIUX TTOPAXKEHUM.

Cucremaruszanusi MpeACTaBICHU 00 OCHOBHBIX BapUAHTaX JIyYEBBIX
MOpaKEHUU OpraHu3Ma, BO3HUKAIOUIUX MPU HEPABHOMEPHOM OOIYUYEHUH,
BECbMa Ba)KHA JUIsl pa3pa0OTKU HOBBIX METOJIOB JIYYEBOT'O JICUEHUS 3JI0Ka-
YEeCTBEHHBIX HOBOOOPa30BaHUM.

EauHCTBEHHBIM NMPAaBUIBHBIM MOIX0JI0OM K U3YYEHHIO pa3HOOOPa3HBIX
GopM OCTpBIX MOPaXEHUH NpU HEPAaBHOMEPHOM OOJIYUEHHUU SIBIIAETCS
ompaBiaBias ceOsi KOHLEMIUS «KPUTHUYECKOTO OpraHay, CBS3bIBAIOIIAS
paccMmatpuBaeMblid 3((EKT ¢ MOTIOUEHHONW 0301 M3NMyueHus: B o0myvae-
MOM oOBeMe.

Camo 1o cebe MOHATHE KKPUTHUECKHUI OpraH» COXpaHsIeT CMBICH Kak
opraH (TKaHb, CHCTE€Ma), OTBETCTBEHHBIN 3a MCXOJ 3a00JIeBaHUs, BO3HUK-
HIero IpH JaHHOM (hopme JyueBoro nopaxenus. [loatomy npu 1ocTaTouHO
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oonpmmx no3ax (>10 3B) KpUTUUECKHUMHU MOTYT OKa3aThCsl HE TOJIBKO Op-
raHbl KPOBETBOPEHUS, Kak Mpu 001eM 00JyuyeHUH, HO U MHOTHE JIpyTHe.
Hampumep, npu BHEIIHEM BO3JEHCTBUU CIA00 MPOHUKAIOMIMX U3ITyYSCHUN
(OeTa-yacTHIIbl, PEHTTEHOBCKOE U3IyYEHUE MaJbIX YHEPrUil) KPUTUUECKUM
OpraHOM MOJKET OKa3aThCs KOXa, IUIOLaJb U CTENEHb 0KOI'OB KOTOPOMl B
NEPBYIO O4Yepeap OyIyT ONMpeAeNsiTh UCXOJ MECTHOTO M OOIIero mopaxe-
HUS OpraHu3Ma.

3aBepiuas pacCMOTPEHUE OCTPHIX NOPAKEHUI, BOSHUKAIOIINUX KaK MpU
OTHOCUTEJILHO PABHOMEPHOM, TaK U MPU HEPABHOMEPHOM OOJYUYEHHUSX,
HEOOXOJAMMO OTMETHUTb, YTO MPUHIUIHUAIBHO TE€ € 3aKOHOMEPHOCTH
UMEIOT MECTO M IPU BHYTPEHHEM OOJIYYEHHH, BOSHUKAIOIIEM OT MOIaja-
HUS B MIUIIEBAPUTEIbHBIN TPAKT WU B JIbIXaTeIbHbIE TyTH OOJBIINX KOJIU-
YEeCTB PaJUOAKTUBHBIX HM30TOINOB. B 3aBUCUMOCTH OT OCOOEHHOCTEW HX
pacrpeneneHrs B OpraHu3Me, a TAKKE OT SHEPIUH, a CIEA0BATENbHO, U OT
NPOHUKAIOLIEH CIIOCOOHOCTH W3YyUYEHUsS pa3BUBACTCS TOT WM MHOM THII
OCTPOTO NOPAKEHUS.

Cy1iecTBeHHOE OTJIMYME MOPAKEHUH OT BHYTPEHHEro OOJy4YeHHs CO-
CTOUT B TOM, YTO O0COOYIO ONAaCHOCTb MPU HEM MPHUOOPETAIOT PaJuOAKTHB-
HbIE U30TOIBI TSDKEJIBIX 3JIEMEHTOB, UCIYCKAIOIINE HE TOIBKO OeTa-, HO U
anba-gactunpl. O6maaasi BHICOKOH OTHOCHUTENBHON OHOJIOrHYecKon 3¢-
dextuBHOCTHIO (OBD), 3TN W3MyUeHUs, HECMOTPS HAa MaJIy MPOHUKAO-
IIYI0 CHOCOOHOCTb, BBI3BIBAIOT TSKENbIE MOBPEXKICHUS SMUTEIUS BO31Y-
XOHOCHBIX MyT€H U KHUIIEYHHKA, B KOTOPBIX OHHM OCTaBIIAIOT BECh 3arac
CBOEH DHEPIUHU.

[IoaTOMy B JI€UeHHM TaKuUX MOPAKEHUM OOJBIIIOE MECTO OTBOJIUTCS
CIIELIMAJIBHBIM MEPOIPUATHUAM, HAIIPABJICHHBIM HAa CTUMYJIMPOBAHUE BbIBE-
JICHUSI U30TOMOB M3 OpPraHM3Ma U JIPyTrUe CIOCOObI CHIKEHHS JT030BOM
Harpy3Ku Ha KpUTHYECKUE TKAHU.

Oco0eHHOCTH JIeiicTBHSI MAJIBIX 103 paauanuu. Jlepuur gocrosep-
HBIX JIAHHBIX B MUPOBOW HayKe O JAECMCTBMM MAJIbIX JI03 HA COCTOSTHUE 3710-
POBbsI HACEJICHUS, UTUTEIBHOE BPEMSI ITPOKUBAIOILETO B PEAIBHBIX YCIOBH-
X XPOHUYECKOI'O BHEIIHEr0 W BHYTPEHHErO OOJIy4YEHHs MPU OJHOBPEMEH-
HBIM JICHCTBUU Ha OPTaHMU3M raMma-u3iydeHus, ajabda- U 0eTa-4acTuIl U uX
KOMILIEKCHOTO BIUSIHUSI C JPYTMMHU BpEIHBIMU (DaKTOpaMH OKpY KaroIien
Cpellbl, a TaKXKe OTCYTCTBUE MPO(PUIAKTUYECKUX MEP MO 3aIIUTE HACETECHUS
benapycu B nepBblii epuoj nocie YepHOOBUILCKOM KaTtacTpodbl TpeOyeT
onpezenieHus: 0oee KECTKUX KPUTEPHUEB IMPOKUBAHUA U XO3SMCTBEHHON
NESTENIbHOCTH Ha TEPPUTOPUSIX C TIOBBIIIICHHBIM PaUAIMIOHHBIM (POHOM.

MexayHapoaHasi KOMHCCHS 110 PaJUallMOHHON 3alllUTEe NPUHsLIA M0-
JO’KEHUE O TOM, 4TO Jro0asi, Jaxke camasi majas JAOMOJHUTEIbHAs J103a
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paaualyu CBEpX €CTECTBEHHOr0 paJHalMOHHOro (poHa He sBiseTcs 0e3-
ONAaCHOW MJIs )KUBOTO OpraHu3Ma M TpeOyeT 0053aTeIbHOr0 MPUHATHUS
Mep Mo ee CHKeHuro. s mpeaynpexaeHuss HeOnaronpusTHOrO Aei-
CTBUSI MOHU3HMPYIOIUX M3IYyUYEHHH OCYIIECTBIISIETCS TMTMEHUYECKas pe-
rilaMeHTanuss OOJIydeHUs 4eJOBEKa, SIBJISIIOLIASACS Ba)KHEHIIMM MEpPO-
OpUSATUEM B cCUCTEME O0OEeCleueHMs] paJualliOHHON 0e30MacHOCTH JIIO-
ne, paboTaronux U MPOKUBAIOIINX HA JTaHHOW Tepputopuu. Pamuaru-
OHHBIX 3a00JIeBaHUN OT OJHOPA30BOr0 BO3ACHCTBUS CPABHUTEIHHO Ma-
JBIX 03 pajualui HE CYIIECTBYET, HO 00JIydeHUE CTHUMYJIHUPYET BO3-
HUKHOBEHHUE Pa3JINYHbIX 3200JIeBaHUH.

OpHako JIATENBPHOE BO3JAEHCTBUE MAJIBIX /103 pagualiyd MOXXET MpHU-
BECTH K BO3HUKHOBEHHIO XPOHUYECKOU (POPMBI JTyueBOil O0JI€3HH, MPOSIB-
astrorieiics yepes 1,5-3 roja mocne Hauana oOdydeHUs], MPOTEKAOMIEH Bsl-
70, 0€3 SIPKO BBIpaKEHHBIX MPOSBICHUN Mepuoja pasrapa 0oJsie3Hu. Brico-
Kasl yA3BUMOCTh KPAaCHOTO KOCTHOTO MO3ra, BhIpa0aThIBAIOUIETO JEHKOIU-
Thl, IPUBOAUT K OCHAOJEHNUI0O UMMYHHON CUCTEMBI OpraHu3Ma, a CJeI0Ba-
TEJIBbHO, K IOBBIIIEHUIO BOCIIPUMMYHBOCTH K JIFOOBIM MHPEKIUAM, ObICTPOIL
YTOMJISIEMOCTH, MAJIOKPOBHIO. JTO CBS3aHO C TEM, YTO IPU MaJIbIX J103aX
paavanyy MOBPEXKICHHbIE M MOTMOIINE KIETKH paclpeleieHbl B TKaHAX
Clly4ailHBIM 00pa3oM W HEOOJIBIIOE KOJIMYECTBO (DYHKIIMOHAIHLHO HETOJI-
HOILIEHHBIX KJIETOK B OOJIBIIMHCTBE TKaHEH He UrpaeT CyIIeCTBEHHOMN poJiH,
XOTs B OyJyIllleM 3TH KJIETKH MOTYT MOCIY>KUTh OCHOBOW HOBOOOpa3oBa-
Huii. CnenoBarenbHO, HUKAKUE, JAXe camble Majlble, J03bl pajualuy He
MOTYT OBITh a0COTIOTHO OE3BpEAHBIMHU.

Ecnu omacHOCTh OONMBIIMX 703 OOMydeHUS HU Y KOTO HE BBI3bIBACT
COMHEHHS, TO MO MOBOAY OOJy4EeHHS MajbIMH J103aMH €IHMHOIO MHEHHS
HeT. Jleso B TOM, 4TO pajualMOHHBIA PUCK MPU MAJIbIX J103aX HACTOJIBKO
MaJjl, 4TO cTOXacThuyeckue 3P(PEeKTbl HACTYNAIOT Yepe3 ITUTEIbHOE BPEMs
nociie 00JydyeHUs U MOTYT OBbITh HEOIpeAelIeHHbIMU. B HopMe KiieTku Je-
JSITCSI, B TOYHOCTH BOCIIPOM3BOAs camux ce0sa. Ho B kakol-To MOMEHT of-
HO JIeJIEHWE Ha MWUJIMOH HapyllaeTcs, U BOZHUKAeT U3MEHEHHas (aTUIny-
Hasl) KJICTKA.

ITpun maneix no3ax 00JlydyeHHas KJeTKa He TMOHET, a U3MEHsEeTCs.
ATunu4yHas, HO JKMBAas KJIETKAa MOXET JaTh B pe3yjbTaTe JAEJICHHUS Iie-
JbI KJIOH M3MEHEHHBIX KJIeTOK. OOBIYHO MMMYyHHAasi CHCTEeMa OBICTPO
oOHapy’XMBaeT W YHUUYTOXAaeT aTUNUYHYI0 KieTKy. Ho ecim sToro He
MPOU30ILIO TO MOCJE TPOAOJIKUTEIBHOTO NMEPUOJa BpEMEHH, Ha3bIBae-
MOTO JIATEHTHBIM, MOXET pPa3BUTHCS 3JI0KAUECTBEHHOE 0Opa3oBaHUE,
IpU KOTOPOM Pa3MHOKEHUE M3MEHEHHBIX KJIETOK CTAHOBUTCS HEKOH-
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TpoaupyeMbiM. KIeTku B TaKOM COCTOSSHHU OOBIYHO TPYHIHUPYIOTCS |
NPUBOJAT K BOSHUKHOBEHHUIO 3JIOKAYECTBEHHOW ONMYXOJH — KaHIEpore-
He3y (paky).

Ecnu nopaxeHna kieTka, pyHKIUsS KOTOPOM 3aKio4aeTcs B Mepeaaue
reHeTHYeCKOW MH(OpMAIUU TOCIEAYIONINM TMOKOJEHUsIM (TI0JI0Basi KIIET-
Ka), TO MOCTEJCTBUS 00JIy4eHHs MOTYT MPUBECTU K HAPYIICHUIO T€HETHYE-
CKOI'0 KOJIa Y MOSIBJICHUIO TeHHbIX MyTaluid. Hapyiienus B KieTkax U TKa-
HSX 00JIy4YEHHOTO OpraHU3Ma BBI3BIBAIOT KOMILJIEKC MOCIIEIOBATENbHO pa3-
BHUBAIOIINXCS NATOJIOTMYECKUX U3MEHEHUI.

[[upokoe pa3zHOOOpa3ue OTAAICHHBIX IMOCIEACTBHM, HAOIIOAaEMOE B
pa3HBIX TKaHSX, Pa3IMuMsl B CPOKaxX IPOSIBICHUS, TSKECTU U CKOPOCTH
pa3BUTHS 3a00JIEBAHMS CBSI3BIBAIOT B HACTOSAIIEE BPEMSI CO CKOPOCTBIO JIe-
JeHUs! KIeTOoK TKaHu. OcTphlie paguanuoHHbie 3(D(PEeKThl MPOSBISIOTCS pa-
HO B OBICTPO JEISIIIMUXCS TKAaHEBBIX KJIETKAX, a OTAalieHHbIE 2 (EKThI Mpo-
SBJISIFOTCSI HAMHOT'O T103)KE€ B MEJIJIEHHO AEJSIINXCS KIETKaX.

N3 otnaneHHbIX MOCIEACTBUII HA IEPBOM MECTE CTOSIT paKOBbIE 3a00-
JIeBaHUs, a CPEU HUX — JIEHKO3bI (paKk KpPOBH), MUK KOTOPBIX B 3aBUCHUMO-
CTH OT BO3pacTa 00JlydaeMbIX MPUXOAUTCA Ha 5—25-U roj mocne olmyde-
HUs. Y gerer 10 15 net HaubosbInas BEpOSITHOCTh 3a00JIeBaHUS JICHKO30M
OPUXOJUTCS Ha S5-i roj mocie o0Iy4eHus; Y J0eH, MOABepriInxcs 00Iry-
4yeHuto B Bo3pacte 15-29 net — yepe3 10 set nmociie o0aydeHus; y Jroaei B
Bo3pacte 30-34 net — uepe3 15 mer; y mronei crapie 45 et — yepes
25 net nociie o0aydeHusl. ITO MOATBEPKIACTCS METUIIMHCKUMU HaOJ0 /1e-
HUsIMU 3a HacenenueMm PecnyOnuku bemapych. bonesnu kpoBu u Kpome-
TBOPHBIX TKAHEW y J€TEH, MOABEPIIINXCS PATUALMIOHHOMY BO3JIEHCTBUIO, B
3,3 pa3a mpeBHINIAIOT CpPEAHUE pPECHyOIMKAHCKUE IOKa3aTeln Yy BCEX
HaOJII0gaeMBIX JeTel (Mo cocTosHUio Ha 1997 1.).

VY rpynmel Hacenenus Pecry6nuku benapych, mpokuBaroiiero Ha Tep-
PUTOPUSIX C YPOBHEM PAJMOAKTUBHOTO 3arps3HEHUs 1O 1ie3uto-137 Bblmie
555 kbk/mM? (15 Ku/kM?) U IIEPECENTEHHOTO ¢ HUX, OTMEYAETCS POCT MOKa3a-
Teneil 00Jae3HU OPOHXUATBHON CUCTEMBI, KPOBOOOpAIIEH!s, TUIIEBAPEHUS,
HEPBHOW M SHIOKpUHHOM cucreM. [lokazaTens 3a00JieBa€MOCTH 110 HUM
IpEeBBIIIAET CpeHepecyonKkaHckuid B 2,1-9,8 pas.

B pe3ynbpTaTe KpynmHOMAacIITaOHOTO 3arpsi3HEHMS OKPYKaIOIEeh cpebl
paaMoOHYKIUAaMu Hoaa u (OPMHUPOBAHUS BBICOKMX WHIWBHUIYATHHBIX 103
obnydyenus 3a nepuon 1986—1997 rr. yBenudmiach YUCIECHHOCTb JIETEH,
OOJIBHBIX paKOM IUTOBUIHOM keine3sl, B 71,7 pa3a u B3pocibix — B 3,4 pa-
3a M0 CpaBHEHMIO C 13-meTHUM JgoaBapuiiHbIM nepuoaoM B 19741985 rr.
(Tabmn. 9).
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Tabmuna 9
AO0COJIIOTHOE YHUCJI0 00JIbHBIX PAKOM IMTOBUIHOM Kejle3bl
10 u nocJjie YepHoObLIbCKOM aBapun

Tonbl Hern B3pocasie Bcero
19741985 8 1383 1391
1986—-1997 574 4647 5221

HaunGounbiee unciao 60IbHBIX JIeTel BhISBICHO B I oMenbekoi u bpect-
ckoit obmactax (I'omenbsckas obmacte — 305 nmereit, bpecrckas — 135, Mun-
ckast — 65, Morunesckas — 30, ['pogaenckas — 32, BureOckas — 7 nereit).

Pe3koe Bo3pacTaHue paka IUTOBUAHOM Kele3bl y eTeil 00yCIOBICHO
TE€M, YTO y JI€TEl, BCJIECACTBUE MaJIbIX Pa3MEPOB KEJIE€3bl HA €AUHUILY IO-
CTYINHUBIIEH aKTUBHOCTH, (PopMHUpYyIOTCS 103bI B 2—10 pa3 Oosblue, 4yem y
B3POCIIBIX.

Eme ogHO BO3MOXHOE M OYEHb CEPHE3HOE IOCIENICTBHE OOIyUYEHUs
3HAUYUTEJILHOM YacTH HACEJICHUSI — HAaKOIUIEHWEe MyTaluuil B TeHO(OHIE.
[Tpu GoibIIOM YKCIIE HAKOMMBIIMXCA MyTallui, KOTOpPbIE paHblle HE Mpo-
ABJISUIUCH, CYIIECTBYET BEPOSATHOCTh TOTO, YTO MOYKET BO3HUKHYTh CUTYa-
s, Korja reHoQoH Oy/eT He B COCTOSHHM OOECHEYHUTh BOCIPOU3BO/I-
CTBO HallUH.

[Tocne YepHOOBUTHECKOM KaTacTpodbl YaCTOTa POXKACHUS JETEH C MOPO-
KaMH pa3BUTHUS YBEIWYIIACH TIO BCEH pecITyOsIrKe, OJJHAKO €CIU MOKa3aTelb
TAKOI'0 YBEJIMYEHUS HA «yCIOBHO YUCTBIX» TEPPUTOPUSX cocTaBisieT 59%, Ha
TEPPUTOPUSX, 3arpsA3HeHHBIX He3neM-137, or 37 no 555 kBbr/M? — 54%, 10
Ha TEPPUTOPHAX C IUIOTHOCTHIO 3arps3HeHus Oonee 555 kBk/m? — 86%.
YBenuueHHe pOKIAEMOCTH JE€TEM C MOPOKaMHu pa3BUTHUs mocie YepHo-
OBLTLCKOM KaTacTpOdbl OTYACTH OOBSICHSAETCS BO3pACTaHUEM MYyTallui, UH-
JTyIUPOBAHHBIX 00JlydeHHEeM. VIMEHHO MO3TOMY JOJKHBI OBITH TPUHSITHI
BCE MEPBbI JIsl TPEAOTBPAILICHUS TTpoliecca pa3pylieHus: reHohoHIa.

Mepsl popHUIIaKTUKKA AOJKHBI HOCUTh KOMIUIEKCHBIM XapakTep U
ObITh HAMpPAaBJIECHbI HA MOCTOSHHBIM JO3UMETPUUECKHI KOHTPOJIb YPOBHEM
PaaMOAaKTUBHOIO 3arpsi3HEHUs BHEIIHEN Cpellbl, MPOAYKTOB MUTAHUS U BO-
JIbI, CHUKEHUE 7103 BHEITHETO M BHYTPEHHETO O0IydeHUSI.

8.3. Cnocobbl 3aWwuTbl OpraHn3ma YesoBeKa OT paguauum

B Hacrosiiee BpeMst Uisl IPOTUBOJIYYEBOM 3aIlUTHl IPUMEHSIFOTCS pa-
JUONPOTEKTOPBI, KOTOPbIE BBOAATCS B opranusm 3a 20-30 MUHYT 70 00Iy-
yeHus. Takas 3aliuTa OpUMEHSETCS MPU KPAaTKOBPEMEHHOM BO3JECHCTBUU
OOJBIIMX 103 MOHU3UPYIOMMX U3aydeHuid (oT 1 I'p u BbIlIE), a Takke IpH
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Jy4EBOM TEpamnuu OMyXoJed, U HE MPUMEHSETCS MPU XPOHUUYECKOM O0Iy-
YEHUU MAJIBIMU JI03aMHU.

Brenenue B opranusm 3(pQGEeKTUBHBIX 103 PaJIUONPOTEKTOPOB COIMPO-
BOK/IA€TCSI 3HAYUTENIbHBIMA H3MEHEHUSIMU Pa3IUYHBbIX OMOXUMUYECKUX
IPOLIECCOB, Ha (POHE KOTOPBIX MPOUCXOAUT oOiyueHue. OO6pa3zoBaHuE IH-
JIOT€HHBIX THOJOB (CYyJIb(QTUIPUIBHBIX TPYII) B PEe3yJbTaTe MPUMEHEHUS
HE TOJBKO BHELIHUX THOJOBBIX IPOTEKTOPOB, HO U MPHU BBEJICHUU UHJOJIH-
JANKWIAMUHOB U APYTUX PaJUONPOTEKTOPOB, — OJAHO U3 MPOSIBICHUN Ta-
KX MHOTOYHMCIIEHHBIX HW3MeHeHHil. Kpome Toro, mpujgaercs 3Ha4€eHUE U
JPYTUM DHIOT€HHBIM OMOJIOTMYECKH aKTUBHBIM COCIMHEHUSAM, U3MEHEHUE
COJIEp’KaHUSl KOTOPBIX MOJ BIUSIHUEM CPEACTB XMMHYECKOM 3allUThl CO-
30aeT OMOXUMHYECKU (POH PaTUOPE3UCTEHTHOCTH 3a CUET MOOHIM3ALNU
3alUTHBIX pPECypcoB opraHuszma. Mmeercs B BHIy, C OZHOW CTOPOHBI,
Ha0JII01aeMO€e TOJI BIUSIHUEM IPOTEKTOPOB YBEIMUYEHHUE COAECP)KaHUS IH-
JIOTE€HHBIX aMUHOB, 00JIQIAIONIUX PAJUO03aIIUTHON aKTUBHOCTBIO (CEpOTO-
HUH, 10(amMuH, THCTaMUH), C IPYTOi — CHUXKEHHE COACPKaHUS MPOTYKTOB
OKHUCJICHUSI JIMMUAOB, OOJIaIAlOMUX PAAUOMUMETUYECKUM JICUCTBUEM.
[lepBble M3 HUX pPacCMATPUBAIOTCS KaK IHOO2EHHble NPOMeEKmopbl, BTO-
pble — KaK 3HOO2eHHble paouoceHcubunuzamopvl. bBUOTEHHBIE aMUHBI
Hapsiay C THUIOKCUYECKUM MEXaHW3MOM JIEUCTBUS AKTUBUPYIOT CUCTEMY
HUKJINYECKUX HYKICOTUAOB, KOHTPOJIUPYIOLIYIO KIETOYHOE JIeJICHHE, CUH-
T€3 HYKJIEMHOBBIX KUCJIOT, MPOHUIIAEMOCTh MEMOpaH U JAPyTHUe KIECTOUHbIE
IPOLECCHI, IEPEBOAS UX B COCTOSIHUE PaMOPE3UCTEHTHOTO META00IM3MA.

W3 mMHOTMX W3Yy4YeHHBIX CpeacTB Hambosee 3(PGEKTUBHBIMU U TIEp-
CHEKTUBHBIMU SBJISIIOTCSI PaJIMONIPOTEKTOPHI, OTHECEHHBIE K JIBYM KjlaccaM
XUMHUYECKUX COCMHEHUN — AMMHOTHOJIAM U MHAOJNJIAIKUIAMUAHAM.

PannonpoTekTopsl IpeHa3HauYe€Hbl B OCHOBHOM JIJIsl MHIUBUAY AJIbHOU
3alUTHl OpPraHrW3Ma OT BHEIIHETO OOJy4eHUsI B UPE3BbIYANHBIX CUTYALIHUSIX
(aBapuiiHbIE M BOCHHBIC YCIOBUS) U JUIsI MPEUMYIIECTBEHHOW 3alllUThI
HOPMAaJIbHBIX TKaHEH Mpu JTy4yeBOU TEparK 3710KaYeCTBEHHBIX OMYXOJICH.

M3 MHOTMX HW3BECTHBIX CPEJICTB BBIJCISIIOTCS Hambojee H3y4YeHHbIE
PaAMONPOTEKTOPHI, OTHOCSIIMECS K JIBYM OOJBIIUM KjaccaM — Cepoco-
AepKAINMM COCJUHEHUSIM U MHIOJWIAJIKWIAMUHAM. B KoMmIuiekTe an-
TE€UKH MHAUBUAYyallbHOU AW-2 comepKUTCs ABa MeHana ¢ paauo3aluTHBIM
cpeactBoM «lluctamMuH», KOTOPBIII OTHOCUTCS K CEPOCOAEPKAIIUM COEIH-
HEHUSIM. DTOT Mpenapar NPUHUMAIOT B OJMH NPHUEM — IIECTh Ta0JIETOK IO
0,2 r 3a 30-60 MHH 10 BO3AEHCTBUSA MOHU3HpPYIOLIEro u3inyyeHus. OH sB-
JsieTCsl  paJHoNPOTEKTOPOM KpPATKOBPEMEHHOTO AecTBus (3(PexkTHBHO
3amuuiaeT B TedyeHue 2 4). [loBTopHBINA npHeM npenapara peKOMEHyeTCs
HE paHee yeM yepes3 4—6 u.
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B wHauBuayanbpHYIO anTeuKy IS TepcoHaia MPEeANpPUITHA aTOMHOU
SHEPreTUKU BKJIOYEH PATUONPOTEKTOP 3KCTpeHHoro neuctBusa «uapa-
aun». [IpoTuBonydeBoil 3 (deKkT nmpemnapara HayYMHAETCA 4Yepe3 5 MuH, a
yepe3 10—15 muH nocturaercs ero makcumanbHoe aeictBue. Ilpemapat
ciaeayer nmpuHuMarth B 1o3e 0,45 r (Tpu tabnerku mo 0,15 r) npu nposeje-
HUU SKCTPEHHBIX pabOT MO JMKBUIAIMU aBApUU WM dBAKyalluy IIepcoHasa
U3 aBapuilHON 30HBI. [IpOAOIKUTENBHOCTD €ro AercTBUsl — oKojo 1 4. B
anTeuKe MMEeTCs BTOpas /1032 MHApPAIUHA, KOTOPYIO MOXKHO MPHUHSATH 4e-
pe3 1 u nocie nepBoil. PaguonpoTrekTop BBI3BIBAET OCTPYIO TKAaHEBYIO T'd-
MOKCHIO B PaTMOYyBCTBUTEIIbHBIX TKAHIX M TaKHUM 00pa3oM CHIKAeT Tsi-
KECTh JIy4eBOI'O MOPAKEHUSI KPOBETBOPHON TKAaHW KOCTHOTO MO3Tra, KH-
IIICYHUKA U KOXKH.

[TpotuBonydeBoit 3pPexT paarnonpoOTEKTOPOB B OpraHU3ME peanusy-
eTcsi IByMs MyTsMH. Pemiaroniee 3Hau€HHE AJI MPOSBICHUS 3aUUTHOTO
addexta cepocoaepKanux paguonpoOTEKTOPOB UMEET JOCTHKEHHUE MOPO-
TOBOM KOHIICHTPAIIMU PATUONPOTEKTOPA B KIETKaX KPUTHUYECKHX OPTaHOB
(KpOBETBOPHOM CHUCTEMBl M KHUINEYHWKA) MPU OOIIEeM OOJTYyUYCHHH WU B
KJIETKAX JIPYTUX 3allUMIIAEMBbIX TKaHEH MpHU JIOKAIHHOM pPaJUALMOHHOM
Bo3/ielicTBUM. [IpenmyIiecTBeHHBIA MEXaHU3M PaIM03aAIIUTHOTO JIEUCTBUS
WHJIOJUJIAIKUIIAMUHOB B OpPTaHU3ME COCTOUT B CO3/IJaHWW TKAHEBOW THUIIO-
KCHH BCIIEJCTBUE BPEMEHHOIO Clla3Ma KpPOBEHOCHBIX COCYIOB. B cBs3u C
Pa3HBIMU MEXaHM3MaMU 3al[UTHOTO JEUCTBUSI PAJAUONPOTEKTOPOB s
YCWICHHs paguo3anuTHoro 3ddexra menecoo0pa3Ho MPUMEHITh CMECH
pPaaMoONPOTEKTOPOB, IPUHAMIEKAIIMX K PA3HBIM KJIACCAM.

Cpenu BemiecTB, 001aAarOMIUX MPOTUBOIYUYEBON AKTUBHOCTHIO, €CTh
BEIECTBA W TPHUPOAHOTO TMPOUCXOXKIACHHS: BUTAMUHBI, MEITUTHH-TIONH-
NENTH]I U3 MUETHHOTO S/1a, SKCTPAKTHI KEHBIIICHS, Iy TePOKOKKA, KUTail-
CKOI'0 JUMOHHUKA.

[IpotuBosyueBoi 3pPeKT pagruoNpPOTEKTOPOB B OPraHU3ME peIaeTcs
JIByMs MMyTsAMHU. Perraroriee 3HaueHue AJis NPOSBICHUS 3alIUTHOTO 3D dek-
Ta AaMMHOTHOJIOB MMEET JOCTUKEHUE MOPOroBOM KOHIIEHTPALUU PaJHO-
MPOTEKTOpa B KIETKAX KPUTHUECKUX OpraHOB (KPOBETBOPHOWU CUCTEMBI U
KUIIIEYHUKA) TpU OOIIEM OOJyYEeHUHU UM B KJIETKaX APYTHX 3alUIIAEMBbIX
OpPraHOB M TKaHEW IpPHU JIOKAJIBHOM paJWalMOHHOM Bo3uevictBuu. Ilpe-
UMYIIECTBEHHBI MEXaHU3M PaIUO03aNIUTHOTO JICUCTBHUS HHIOJMIATKH-
JIJAMMHOB B OpPTaHHU3ME COCTOUT B CO3/IaHUU TKAHEBOM TMMOKCUH (CHUXKe-
HUE COJIEpPXAHUS KUCIOPOJa B TKAHSAX) BCJIEACTBUE CHAa3Ma KPOBEHOCHBIX
COCYJIOB, YTO HMPHUBOJUT K 3aMEJIEHUIO OKUCIUTEIbHBIX TPOLIECCOB.

Hmeromecs: paaAuonpoTEeKTOPbl U UX COYETAHUS CHIDKAIOT HEraTHB-
Hble 3(pPexThl 00myueHus B 1,5-2 pa3za.
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Bbonee crnoxxHol 3amaueil sIBISETCS XUMHUYECKasl 3alllUTa OT BHYTPEH-
Hero o0Jy4yeHus: paJuoHyKIuaaMu. PaiuoHyKIuabl, MOCTYNUBIINE BHYTPb
OpraHu3Ma, HaKaIUTMBAIOTCS B OTICIBbHBIX OpPraHax M TKAaHSIX, JJIUTEIHHO
usnyyaror. [loaTomy mpeaBapuTesbHOE MPUMEHEHHE PaguONpPOTEKTOPOB,
Jake UTUTENBbHO JAeHCTBYIONUX, HedhPeKkTBHO. XUMUYecKas npoQuiax-
TUKA MPECIIeyeT B 3TOM CIIy4ae IPYTyIO Lelb: HE JOMYCTUTh HAKOIUJICHUS
PAIMOHYKIIN/A B KPUTUYECKUX OpraHax.

[Ipy XpOHMYECKOM MOCTYIUICHUH B OPraHW3M HEOOJBIINX KOJIUYECTB
PAIMOHYKIIUIOB PEKOMEHIYETCS MIPUEM Psijia IEKAPCTBEHHBIX MPENapaToB:

ad0anmozen06 — NOBBIAIOIINX YCTOMYUBOCTh OpraHU3Ma K pagualuu
(271eyTEPOKOKK, KEHBIIIEHb, TUMOHHHUK, 11a0a30:1);

aocopbenmoe — BEIECTB, 3aXBaTHIBAIOIIMX HAa CBOIO MOBEPXHOCTH pa-
JTUOHYKJIU]IbI (AKTUBUPOBAHHBIN yToJb, aico0ap, BAKOIIUT);

AHMUOKCUOAHNOE — BEILECTB, 3AIIUIIAIONINX OPraHU3M OT CBOOOJ-
HBIX pagukanoB (ButaMunbl A, C, E u nip.).

[[lutoBuaHas >xene3a sBIsieTCsd HaubOoJiee MOpaKaeMbIM OpPraHOM
IpY NOMaJaHuKU BHYTPh OpraHu3Ma paJuou30TOINOB Hoxa. B Hel koH-
neHTpupyercss 10 60% MOCTYNMUBIIETO B OPTaHWU3M PaJMOAKTUBHOTO
ona. B pesynbraTre MHTEHCHBHOIO OOJNYYEHHS IIMTOBUIHOW KeJe3bl
MOTJIOLIEHHAs J03a B jKeJie3€ Ha JBAa-TPHU MOpPsIAKa BhILIE, YEM B JPYTUX
opraHax.

HaunbGonee 3ppexTuBHBIM METOIOM 3aIIUTHI MIUTOBUIHON KEIE3bI OT
pPaIMoOU30TOIOB MO SIBJISIETCSl MPEABAPUTENbHBIA MPUEM BHYTPh JIEKap-
CTBEHHBIX IpernapaToB cTaOUILHOTO Ho/1a (floiHas MPOPUITaAKTHKA).

O} dexTuBHOCTD OIHON MPOPUIAKTUKYA 3aBUCUT OT BPEMEHH MTpUEMa
npenaparoB crabunbHoro ona (KI). MakcumanbHbiii 3anuTHBIN 3hdEKT
JIOCTUTAETCS IPU MIpUeMe CTaOMIBLHOTO 012 32 6 4acOB /10 UHTAJISIIUM pa-
JTMOAKTUBHBIX U30TOIIOB.

OpnHokpaTHbIA TpueM 125 Mr WOIMCTOTO KaJWs JJIs B3POCHBIX WU
40 mMr s eteit 1o 2 et obecreyruBaeT 3alUTHBIN d(PdekT B TeueHue 24
yacoB (Tabu. 10).

OnHOKpaTHBIM TpHUEM YCTAHOBJIECHHOW J03bI CTAaOMIBHOTO iofa
obecreunBaeT BbICOKMI 3alIUTHBIN 3¢ PekT B Teuenue 24 4. B cBA3u C
TE€M, YTO HEBO3MOXKHO HCKIIOYUTHh BEPOSTHOCTh MOBTOPHOTO BHIOpOCA,
TUIS TIOJIEp KaHUsl TaKOTO YPOBHSI 3aIIUTHl HEOOXOIMMBI TOBTOPHBIC
IpUEMBI NpenapaToB cTabUIbHOTO Hoja 1 pa3 B CYyTKH B T€UEHUE BCETO
CpOKa, KOT/1a BO3MOXHO MOCTYIUIEHHE pafnoiiona, HO He OoJiee 7 CyTOK
JUIsL B3POCJIBIX M HE OoJiee 2 CYTOK i1 OEpEMEHHBIX KEHIIUH U JAeTel
10 3 JIeT.
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Tabmuma 10
3amuTtHbii 3¢ deKT B pe3ysbTare NpoBeAeHUs HOAHON NPOPUIAKTUKHA

BpewMms npuema npenapaToB cTabMIBHOTO Hoaa daxTop 3amuThI, %
3a 6 4acoB 10 UHraIAIHU 100
Bo Bpewmst MHrassimu 90
Uepes 1Ba yaca nocyie pa3oBOro MOCTYIICHUS 85
UYepes 1iecTh 4acoB MOCJIE Pa30BOr0 MOCTYIUICHUS 50

HMommcTelit Kanuil clienyeT IPUHMMATH HOCIe eIbl BMECTe C 4aeM, KH-
ceJieM Ui BoJioil 1 pa3 B CyTKU B T€UEHHUE 7 CYTOK.

[Ipn oTcyTCTBUM HOAMCTOro Kayius sl MPO(HUIAKTUKA MOXKET HC-
MOJIb30BAThCS S-MIPOLCHTHAsI HACTOMKA HoAa:

— 115t B3pociibix — 20 karnenb Ha 100 M MooKa, KUCENs Uiv 4as B Te-
YEeHUE 7 CYTOK;

— nmersiM crapuie S set — 10 xanens S-npouenTHoi HacTovky Ha 100 M
MOJIOKa (KOHCEPBUPOBAHHOTO) MJIM MUTATEILHON CMECH;

— JeTSAM MJIQJIIE 5 JIET — HaCTOMKa Mo/a MPUMEHSATCS IIyTEM HaHece-
HUs Ha Koxy: 10-20 kamenb B BHUJIE€ CETOUKM Ha MOBEPXHOCTh Oeapa WK
npeamieybs peOeHKa.

3amuTHbIA 3PPEKT TPU STOM COMOCTABUM C MPHUEMOM TEX XKe 103
BHYTpb. HacTolika 1i0J1a HAHOCUTCA B BUJIE CETOUYKH | pa3 B CyTKHM B Teue-
HUE 7 CyT.

B Hacrosmiee BpeMsi HeraTuBHBIC MocaeAcTBHS UepHOOBUILCKOM KaTa-
cTpo(dbl MPOAOIHKAIOT BIUATH HA BCE C(Pephbl KUZHENEATEIbHOCTH U COCTO-
STHUE 37I0pPOBbE JIFOJICH, TaK KaK OCHOBHBIE J103000pa3yIoline paguoHyKIu-
Ibl, [IE3Ud U CTPOHLMM, UMEIT nepuoa nonypacnana 30,17 u 28,12 ner
COOTBETCTBEHHO. OHM HEraTUBHO BJIUSIOT HA COCTOSIHUE 30POBbs HACEIE-
HUS ¥ TIPUBOJSAT K TIOBBIIMIEHUIO 3a00JIEBAEMOCTH OpOHXO-JIETOYHOM, Cep-
JI€YHO-COCYIUCTON U JPYTUX CUCTEM OpraHU3Ma.

Y CTaHOBIIEHO, UTO 3T HAPYLIEHHUS] MOTYT MOJJABAaThCA KOPPEKLHUHU C
nomonibio nutanusa. Knuauyeckue uccnegoBanus B bemapycu u Ykpaune
CBHJIETEIIbCTBYIOT O TOM, YTO OCHOBHAsl pOJIb BO BCACHIBAHUU, BHIBEJICHHH,
HAKOIUICHUU U PAacpe/IeICHUN dTUX KCEHOOMOTUKOB MPUHAICKUT MHUIIE-
BOMY (pakTopy.

OuunieHue opraHusma 4ejJoBeKa OT PaJUOHYKIUI0B, KaK U OT APYTHX
BPEIHBIX BEILECTB, WUJET 4Y€pe3 IMOYKH, NEYEHb, KEIIYJOUYHO-KUIICUHBIN
TpakT. be3 mpuMeHeHus crenuaibHbIX CPEACTB BPEMSs BBIBEJCHUS U3 Opra-
HH3Ma MOJIOBUHBI BCETo 11e3usi-137 y B3pocCioro yenoBeka coctapiser 90—
150 nuei, y nereit — 1575 nHel B 3aBUCMMOCTH OT BO3pacta. DTO 3HAYMT,
YTO YEJIOBEYECKUN OPraHU3M MPAKTUYECKU MOCTOSHHO OYJET MOJIBEP>KEH
BO3JECHUCTBUIO PaJUalINU.
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Oco0€HHOCTBIO PAIMALIMOHHOTO BO3AEUCTBUS Lie3usi-137 sBusercs sip-
KO BBIpQ)KCHHAs HEPAaBHOMEPHOCTh €0 HAKOIUICHUS B PA3IUYHBIX )KU3HEH-
HO Ba)KHBIX OpraHax 4deyioBeka. VcciaegoBanus mokasanu, 4TO B )KM3HEHHO
BaXKHBIX OpraHax (IMOYKu, e4eHb, CepAIEe) YPOBHU HAKOTUICHUS 1e3usi-137
B 10-100 pa3 Gosbliie, 4eM B cpeHEM BO BceM Tele ueroBeka. Hampumep,
pu cpeAHeM cojiepkanuu 1e3us-137 B konuuectBe 50 bk/Kr Ha Bce Telo
HakorieHue 1e3us-137 B moukax gocrturaet 3000—4000 bk/kr, B cepaedHoi
mbie — 6onee 1000 br/kr. [Ipu 3ToM nposiBIIsieTCst TOKCHYECKOe AEHCTBUE T1e-
3us-137 1 coueTaHHOE HETaTUBHOE JICUCTBHE 11€3Usi- 137, CBUHIIA U HUTPATOB.

Bo3geiicTBre HAKOIUIEHHBIX B OPraHW3M€ PAJAMOHYKIHIOB, MPEXIE
Bcero 1e3us-137, Ha 310poBbe JAeTel ObUIO YCTaHOBJICHO MPU HM3YYCHHUU
CEpACYHO-COCYUCTON CUCTEMBI, OPTaHOB 3PEHUS, SHIOKPUHHON CUCTEMBI,
COCTOSIHHSI TICUCHU U 0OMEHA BEIIECTB, KPOBETBOPHOU CHCTEMBI.

CepaedHo-cocyucTasi cucTeMa OKa3anach HanboJiee UyBCTBUTEIbHOM
K HAKOIUICHUIO PaJIMOAKTUBHOTO 1IE€3Us: MPOCIEKUBACTCA MPSAMO MPOIOP-
[[MOHAJIbHAS 3aBUCUMOCTh MEXAY KOJUYECTBOM HAKOIUICHHOTO B OpraHu3-
Me 11e3usi-137 u yacToTol HapylIeHu paboThl cepalia.

[Ipu coneprxkanuu 1e3us-137 B opranusme 10 5 Bbk/kr HapyieHus pa-
00ThI cepana ycraHoieHsl y 18% nerelt, npu 11-26 bx/kr — y 65%, nipu
HakoruieHuu 1e3usi-137 6onee 74 bk/kr —y 87% nerei.

Bricokoit 4yBCTBUTEIBHOCTHIO K PAJUOAKTUBHOMY H3JIyYEHHUIO 00a-
JA0T opranbl 3peHus. Cpeau NaToJIOrHYeCKUX N3MEHEHUN OpPraHoOB 3pEHUs
yaiie BCEero HaOMrofaeTcsl KaTapakTa, JECTPYKIIMS CTEKJIOBHUIHOTO Tela,
IIUKJIACTEHUS, AaHOMATHH pedpaKIIi.

3HAYUTENBHO CTPAJAET OT paJvallMd MMMYyHHas CHUCTeMa 4YelOBeKa.
PanroakTuBHBIEC BEllleCTBA CHUKAIOT 3aIUTHBIE (DYHKIIMK OpraHu3Ma, Npu
3TOM 4eM O0Jibllle HAKOIJIEHO PaJMOHYKIUAOB, TEM cllabee UMMYHHAs CU-
CTEMa YeJIOBEeKa.

[Toyky aKTMBHO HAKAIUIUBAIOT PAAMOAKTUBHBIN 11€3UM, TPU 3TOM KOH-
HEHTpAIUs MOXET JOCTUTaTh OYEHb OONBIIMX BEJIUYMH, SBISASICH MPUYH-
HOM NATOJIOTUYECKUX U3MEHEHUH B IMOYKAX.

['yOuTenbHBIM OKa3bIBAECTCSI BO3JACHCTBUE pagualuy Ha medeHb. Yem
00JIbIIIe PATUOHYKIUIOB HAKOILJICHO B TEJIE YeJOBEKa, TeM OOJbIIeMy pa3-
PYILIEHUIO MOJIBEP/KEHA MIEUYECHb.

PannoakTuBHbBIE BENIECTBA, HAKOIUJIEHHBIE B YEJIOBEYECKOM OpraHU3-
Me, MOpa)xarT TakKe KPOBETBOPHYIO, PENPOAYKTUBHYIO U HEPBHYIO CH-
CTEMBI YEJIOBEKA.

Y cTaHOBIIEHO, YTO YeM OOJIbIIE PAJUOAKTUBHBIX BEUIECTB COJICPKUTCS
B OpraHM3ME YeJIOBEKAa W YeM JOJIbIIIE OHW TaM HaXOSATCS, TEM OOJBITUI
BpEJ OHU HAHOCST YEJIOBEKY.
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JInsi yMeHbILIEHUsT BHYTPEHHETO OOJY4YeHHUs U pa3pylIalolero Aei-
CTBUS paJviallid HEOOXOJAUMO MPOBOJUTH YCKOPEHHOE BBIBEJACHUE PagUo-
HYKJIMJIOB U3 OpraHu3Ma. JTO JIOCTUraeTCs MPUMEHEHHEM CIelHalbHbIX
npenapaToB — 3Hmepocopoenmos («IHTEPO-» — T'Ped. enteron — KUIIKH).
[IIupoko pacmpocTpaHEHHbIE YTOJIbHBIE SHTEPOCOPOCHTHI HE MOTYT B MOJI-
HOM Mepe 3aMEHUTh PHTEPOCOPOEHTHI MOJIMCAXaPUIHON MPUPOIBI — MHILIE-
BbIC BOJIOKHA, BCEM XOJIOM DBOJIOIUU MPHUCTOCOOJICHHBIE K (PU3UOIOTHU
MUIIEBAPUTEIIBHON CUCTEMBI YEJIOBEKA.

CrocoOHOCTBIO CBSI3BIBATH M YCKOPEHHO BBHIBOJUTH U3 OPTaHU3Ma TOK-
CUYHBIC BEIIECTBA (B T. 4. PAAUOHYKIIU/IBI) 00JIaJal0T HEKOTOPHIE MUIIEBHIE
MPOAYKThI, B YACTHOCTU nekmuhbl. [IeKTUHBI OTHOCSTCS K PaCTBOPUMBIM
MUIIEBBIM BOJIOKHAM, YMEHBIIAIOT IMOIJIOLIEHUE KUPOB U XOJECTEPUHA B
KETYIKE U B TOHKOM KUIIEYHUKE, TEM CAMbIM CHHXXAIOT YPOBEHb KUPOB U
XOJIECTEpUHA B KPOBH.

Oco0bIif UHTEPEC MPEACTABISAET CIIOCOOHOCTh NMEKTUHA 00pa30BBIBATH
HEPACTBOPHUMBIE KOMIUIEKCHBIC COCIMHEHUS C MOJIMBAJICHTHHIMU MeETaslia-
MU — CBUHLIOM, PTYThIO, KOOAJIBTOM, IIMHKOM, XpPOMOM, HUKEJIEM, CTPOHIIHU-
€M, 11e3UeM, IIUPKOHUEM — U BBIBOJUTH UX U3 OPraHU3Ma.

B benapycu BbImycKaroTCs NEKTUHO-BUTAMUHHBIE MUILEBBIE TOOABKU
«Buranekt», «Butanekr-2», coiepKallie BUTAMUHBI 1 MHKPO3JIEMEHTHI.
B cocraB Hanutka «BuTtamnekT» BXOIUT A0J0YHBIA NEKTUH ¢ J00OaBICHUEM
ButamMuHOB Bi, B2, B¢, Bi2, C, E, Gera-kapotuna, poaneBol KHUCIOTHI H
MukposneMeHToB K, Se, Zn, Ca.

[IpuHIMO NEWCTBUS MEKTUHOBBIX MPENapaToB, MO3BOJISIIOIIUX YCKO-
PEHHO BBIBOJIUTH PAJAMOHYKIIUIBI, OCHOBAaH Ha TOM, YTO MEKTHUH CIOCOOCH
3¢ (HEKTUBHO CBSA3BIBATH M BHIBOJUTH M3 OPTaHU3Ma PATUOHYKIUIBI U JAPY-
TUe BpeaHbIC JJIS YesioBeKa BeliecTBa. Heo0XouMo OTMETUTh, YTO TIEKTH-
HOBBIE TIpernapaThl HE SBJISIIOTCS JIGKAPCTBAMHU, @ OTHOCSTCSA K TMHUIIEBBIM
no0aBKaM, TaK KaK COJEPkKaT TOJbKO €CTECTBEHHBIC MPOJYKThI, TJIABHBIM
U3 KOTOPBIX — MEKTHH, KOTOPBINA COAEPHKUTCS B OBOILAX U PPYyKTax.

[lekTrHOBBIEC TIpenapaThl 00Ia1aI0T AHTUIOTHBIMH, AHTUOKCHUIAHTHBI-
MU U PaguONpPOTEKTOPHIMU CBOMCTBAMHM, OJIATOTBOPHO BIMSIOT Ha (PyHK-
UM KPOBETBOPEHMSI, MO3TOBOI'0 KPOBOOOPALIEHUS, CEPACUHO-COCYTUCTON
CUCTEMBI, paboTy >KeTyI0YHO-KHIIIEYHON CHCTEMBbI, TIEYeHU, CIIOCOOCTBY-
I0T HOpMAaJIM3aIlii OOMEHa BEIECTB, MOBBIIMICHUI0 UMMYHHUTETa U NMPOQu-
JAKTUKE CEePJIEYHO-COCYIUCTHIX, AJUIEPTUYECKUX U OHKOJIOTUYECKUX 3a00-
JICBaHUU.

[lexkTuHCOAEPKAIIME MUIIEBbIE T00ABKH PEKOMEHAYETCSI MPUMEHSTH:
B3pOCHBIM — 10 1—2 yaitHOW JoKKe 3 pas3a B J€Hb, JeTAM — 10 | yaliHOI
JIOKKe 2 pa3a BAEHb. [IpOAOKUTENBHOCTh Kypca peaOuIuTalud — TpHU-
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YeThIpe Heleln (eKeKBapTalbHO). 3a 3—4 Henenu BbiBoauTCs 10 90% pa-
JMOAKTUBHBIX BEIECTB. BakHON 0COOEHHOCTHIO MEKTUHOBBIX MPEMAPITOB
SBIIIETCSI TO, YTO IIPH BBIBOJE U3 OpPraHM3Ma TSKENbIX METAJIOB U PaaHo-
HYKJIUJIOB COXpaHsieTcs 0ajJaHC )KU3HEHHO BaKHBIX MUKPO3JIEMEHTOB.

[TexTuH MHrHOUMpPYET NPEUMYIIECTBEHHO BCACBIBAHUE TSKEIBIX MeE-
TaJIJIOB U HE IPENATCTBYIOT BCACBIBAHUIO (PU3UOJOTUUECKUX HOHOB.

[TockonbKy MEKTUHOBBIE BEIIECTBA MPEJICTABISIOT MPUPOJIHBIE Opra-
HUYECKNE COEIMHEHMS — IOJIMCAXAPUABI, TO U COAEPKATCS OHHU B pas3iiny-
HBIX KOJIMYECTBAaX B OBOIIAX U (PYKTax.

OumiieHre OpraHu3Ma HJET YCIEUIHEE, €CIIA PEryJIIpHO IMUTh OBOIL-
Hble U (PPYKTOBBIE COKH, OCOOCHHO MSKOTHBIC, YMOTPEONATH OBOIIU U
GpyKThI, comeprkalue MEeKTHHOBBIE BellecTBa. boiee Bcero mekTuHa co-
JEPKUATCA B LIUTPYCOBBIX: JUMOHAX, alelIbCUHAaX, MaHaapuHax. U3 mect-
HBIX MPOJYKTOB MHOT'O MEKTUHA COJIEPKHUTCS B sI0JIOKAX, CIMBAX, TPyIIaX,
KIIFOKBE, YEPHOM CMOpPOAMHE, psiOMHE, MOPKOBH M CTOJIOBOW CBEKIE, IO-
ATOMY MX BaXKHO YHNOTPEOISATh KPYTJIbIid TOI.

@

1. KakoB MexaHu3M BO3JEHCTBUS WOHH3UPYIOUIUX H3ITYUYEHHH Ha MOJIEKYIY
JHK, xneTky 1 opranusM 4ejaoBeKa B LIeJIOM?

2. Yto Takoe paJvovyBCTBUTEILHOCTH OPraHoB U cuctem? [IpuBennTe mpumepsl.
3. UTo mMOHMMAIOT MOJ IE€TEPMUHUPOBAHHBIMH, @ YTO — O]l CTOXaCTUYECKHUMHU
s dexramu?

4. JlaiiTe XapaKTepUCTUKY paTUAllMOHHBIM CHUHAPOMAaM, OCTPBIM M XpPOHHUYE-
CKUM JIy4EBBIM OOJIE3HSM.

5. Kakuie BO3MOXHBIC TIOCIIEACTBHSI O0Ty9ICeHUsT OOJIBIIMMH U MAJIBIMH JTI03aMU?
6. Kakne nmerorcs pusmdeckrie, XUMHUECKHE U APYyTHUE CIOCOOBI 3alUTHI Ye-
JIOBEKA OT paiuaiuu?



Nekums 9. MPUHLUNbI U KPUTEPUU
PAOUALIMOHHOI BE3ONACHOCTHU

9.1. Meocoyrnapoonsie HOpMbL, NPUHYUNBL U KPUMEPUU PAOUAYUOHHOU
be3zonacHocmu HaceneHusl.

9.2. 3axonooamenvcmeo Pecnyoauxu benapyco no paouayuonroii
bezonacnocmu. [lonycmumbie ypogHU 00OLy4UeHUs.

9.3. Pecnybaukanckue oonycmumbsle YpOSHU COOEPHCAHUS PAOUO-
HYKAUOO08 8 NUUEBbIX NPOOYKMAX, NUMbeBOU 800€ U NPOOYKYUU T1eCHO-
20 X03AUCmaa.

9.1. MexayHapoaHble HOpMbl, MPUHLUMUNbI U KPUTEPUU
paamnaunoHHo 6e3o0nacHOCTU HaceneHua

Pa3BuTne nuBHIM3aIMM, N0 KOTOPOH Mbl IOHUMAEM MPOIPECC HAYKH,
TE€XHUKH, YJKOHOMUKH, UCIIOIb30BAHUE PA3IMUHBIX BUJIOB SHEPTUH, BILUIOTh
10 AEpHOU, MEIUIMHCKHE MPOLEAYPbl C HCIOIb30BAHHEM HCTOYHHKOB
MOHU3UPYIOIIMX U3JTy4€HUH, 3HAUUTENIbHO YBEINYMBAET KOJINYECTBO BPE-
HBIX (PAaKTOpOB, HETaTUBHO BO3JIECHCTBYIOIIMX Ha yenoBeka. HeraTuBHbie
(akTopbl, BO3ACHCTBYIOINE HA JIOACH, NOAPA3ACIAIOTCA HA ecrmecmeeH-
Hble, T. €. IPUPOJIHBIE, U AHMPONO2EHHble — BBI3BAHHBIE JESITEIBHOCTHIO
yenoBeka. OnacHble U BpeHbIE (aKTOPHI 10 MPUPOAE JEHCTBUS MOApa3/e-
JSIFOTCS Ha Qusuyeckue, xumuieckue, ouonocuyeckue U ncuxopuzuieckue.

Honusupyroniye n3iyuyeHus: OTHOCATCA K (PU3NUYECKUM OINACHBIM (hak-
TopaM. EcTecTBEHHbIE MCTOYHUKH MOHHM3UPYIOIIMX H3IIYyYEHUH, KOTOpbIE
CO3/1aI0T PaJUMALMOHHBIN (DOH, cHOpPMHUpPOBAINCH B TEUEHHE HBOJIOLUU
3emMiH, U UX paclpeereHue X0Tsl 1 HEOJHOPOJAHO B OKpY’Karoleh cpeje,
HO B OCHOBHOM ITOCTOSIHHO JUISl Ka)KJIOTO KOHKPETHOTO PETHOHA, TI03TOMY
€CTECTBEHHbIE UCTOYHUKH MOHU3UPYIOIIUX M3JIYYEHHU He MOoJjIexar Hop-
MHUPOBaHHUIO.

Kpome omacHocTH, KoTOpBIE co3aar0T aBapuu Ha ADC, CyIIECTBYIOT
€lle JApPYyTHe pPEabHbIE WCTOYHHMKM PAJUOAKTUBHOIO 3arpsAsHeHus. OHH
HEMOCPEJICTBEHHO CBA3aHbI ¢ JOObIUEH ypaHa, ero odoramieHuem, nepepa-
OOTKOM, TPaHCIIOPTUPOBKON, XpAHEHUEM U 3aXOpPOHEHHEM OTX0A0B. Omac-
HBIMH SIBJISIFOTCSI MHOTHE OTPAaciM HayKd W MPOMBILIIEHHOCTH, UCTIOIb3Y-
IOLIME M30TONbI (M30TOMHASI TUATHOCTHKA, PEHTTEHOBCKOE 00Cie0BaHUE
OOJIbHBIX, PEHTTEHOBCKAsl OLIEHKA KayecTBa TEXHUYECKUX HW3JeNui), pa-
JUOAKTUBHBIMU SIBIISIFOTCSI HEKOTOPBIE CTPOUTEIIBHBIE MAaTEPUAIIBI.
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Jia npenynpexieHuss HeOIaronpusTHOTO JEHCTBUS MOHU3UPYIOUINX
U3ITyYeHU Ha OpPraHu3M OCYIIECTBIISIETCS TUTUEHUYECKAsl periaMeHTalus
00JIy4YeHHs YeI0BeKa, SIBIIAIOIAsACS Ba)KHEHIIIMM MEPOIIPUATUEM B CUCTEME
oOecreueHus paaualiMOHHON 0€30MaCHOCTH padOTAIOIIMX U HACETIECHHUS.

IIpu oneHKe BO3AEHCTBUS MOHU3UPYIOIIMX U3TyUYCHUN HA YEJIOBEKA Clie-
JyeT YUUTBHIBaTh CTENEHb MX BIMAHUS Ha 3I0POBbE U >KU3Hb YENIOBEKA, YpO-
BEHb U XapakTep U3MEHEHUN (PyHKIIMOHAIBHOTO COCTOSIHUS M BOBMOYKHOCTEH
OpraHu3Ma, €ro NOTEHIIMAILHBIX PE3EPBOB U aJalITUBHBIX CLIOCOOHOCTEH.

VYPOBEHb TEXHOT€HHOTO PAJUALMOHHOIO BO3JEHCTBUS MOHU3UPYIOLIUX
U3TyYEHUI Ha YelloBeKa MOJUIeKUT HopMUupoBaHuio. HopmupoBanue — 310
ONpENEeIeHUE KOJIMYECTBEHHBIX IOKa3aTelell paJualloOHHOIO BO3IEH-
CTBUSI, XapaKTEPU3YIOLUIMX OE30MacCHbIE YPOBHU UX BIHMSHUSA HA COCTOSIHUE
3JI0pPOBbsI U YCIIOBUS JKM3HU HaceseHusa. HopMatuBel HE MOTYT OBITh yCTa-
HOBJICHBI ITPOU3BOJIBHO, OHU pa3padaThIBAlOTCS HA OCHOBE BCECTOPOHHETO
U3Yy4YEHUS B3aHMMOJECHCTBHS OpraHru3Ma 4ejoBEKa C pa3IMYHbIMU UCTOYHU-
KaM{ HOHU3UpYOLuX u3inydeHnil. CoOnroieHre HOpMaTUBOB Ha MPaKTUKE
CIOCOOCTBYET CO3JaHUIO0 OJIArONPUATHBIX YCIOBUW TpyAa, ObITa, OTAbIXA,
CHIDKEHHIO 3a00J1€Ba€MOCTH, YBEJIMYEHMIO JOJIT0JIETUS U PaboTOCIoco0-
HOCTHU BCEX YJICHOB OOIIECTBA.

OrneHka COCTOSIHUSI paguallMOHHOM O€30MacHOCTH JI0JIKHA OCHOBBI-
BaTbCs HA CIAEAYIOIINX NOKA3aATEIsAX:

* XapaKTEPUCTHKE 3arps3HEHUs OKPYXKAIOLIEH Cpebl;

* aHayn3e 00ecreyeHuss MEPONPHUATHI IO paJualOHHON Oe30macHo-
CTH U COOJIIOJICHUIO HOPM, NTPaBUJI U TUTHEHUYECKUX HOPMAaTUBOB;

* BEPOSITHOCTU PAJUALMOHHBIX aBapvil W HMX MPEANOJIaracMoM Mac-
mraoe;

* CTENEHH FOTOBHOCTH K JIMKBHUJIALMU PAJUALMOHHBIX aBapUU U UX MO-
CJICJICTBUH;

* aHaNM3€ 103 OOIyUYEeHUs, OTYyYaeMbIX OTJAEIbHBIMH TPyIIaMHU Hace-
JIEHUS OT BCEX MCTOYHUKOB MOHU3UPYIOIIETO U3TyYEHUSI.

B ocHOBY HOpMHpOBaHUS MOJOKEHBI MPUHIIMUIIBI COXPAHEHUS MOCTO-
SHCTBAa BHYTPEHHUI cpeibl opranu3ma (romMeocrasa) U 00ecCledeHHs ero
€MHCTBA C OKpY>Xaroule cpeao. I omeocmas — cnocoOOHOCTh OMOJIOTUYe-
CKOM CHCTEMBI MPOTUBOCTOSITh U3MEHEHMSIM U COXPaHATh JUHAMUYECKOE
OTHOCUTEJILHOE TMOCTOSHCTBO COCTaBa W CBOWCTB. B HacTosiiee Bpems
KOHIIENIHsI OeCroporoBoro AEMCTBUs pagualu sBJIseTcs o(uiInaIbHON
JTOKTPUHOM, Ha 0a3e KOTOPOM BEJAETCS HOPMUPOBAHUE.

[Tpu 060CcHOBaHMM HOPMATHUBOB UCHOJIB3YETCS KOMIUIEKC (PU3HUOJIOTH-
4EeCKUX, OMOXMMHUYECKHX, (PU3UKO-MAaTEMAaTUUECKUX U APYTUX METOJOB HC-
CIIEJIOBaHMS ISl BBIABJICHUS HAYaJbHBIX MPU3HAKOB BPETHOTO BIIMSHUS
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paauanuu Ha opranu3M. Oco0oe BHUMaHUE YJEISETCS HU3YyYEHHUIO OTa-
JeHHBIX 3(P(PEKTOB: OHKOT€HHOTO, MyTareHHOTO, AJJIEPreHHOTO BIIHMSHHS
HAa TIOJIOBBIE KeJe3bl, SMOPUOHBI U Pa3BUBAIOIIEECS MOTOMCTBO. Takum 00-
pa3oM, B OCHOBE KPUTEPUEB PATUAIIMOHHON O€30MaCHOCTH JIHII, HMEIOIINX
o poay npo(ecCHOHaNBHON AESITEIbHOCTH KOHTAaKT C PaJMOAKTHBHBIMU
BEIECTBAMHA M MCTOYHMKAMU WOHU3UPYIOMINX M3IYYCHHUH, a TakKe Hace-
JIeHUsI B 1IEJIOM, 0c000€ MECTO Cpeld HOPMATHBOB KayecTBa OKpYXKarolleu
Cpelbl 3aHUMAeT MpeneibHO JOMYyCTHUMBIA YPOBEHb PaIHAIlHIOHHOTO BO3-
JIENUCTBHUA, BETUYMHA KOTOPOTO HE JOJDKHA MPENICTaBISATh OMAcCHOCTh JIJIs
3IOPOBBSI YENIOBEKA, €r0 TeHETHYEeCKOro (oHa, T. €. MPU yCTAaHOBJICHUU
HOpMAaTHBa UCIOJIb3YIOT CBEJICHUS O OMOJOTHYECKOM JEHCTBUU pajualiu-
OHHBIX ()aKTOPOB Ha 370POBbE YEIIOBEKA.

HNonuzupyromas paguanusi npyu BO3JEHCTBUM HAa OPTaHM3M YeJOBEKa
MOXKET BBI3BaTh JIBa BUAa 3P(HEKTOB, KOTOPhIE MEAMIIMHOW OTHOCSTCS K
OOJIE3HSAM: demepMUHUPOBAHHble NOpo2osble I(hdexkmpbl (JiydeBasi 00JIe3Hb,
Jy4eBOM OXKOT, JIydeBas KarapakTta, JyueBoe OecIuioane, aHOMAJINK B pa3-
BUTUU IIJIONIA) U cmoXxacmuiecKkue (8eposimHocmuble) becnopozogvle 3¢h-
(exmul (3710KaUECTBEHHBIE OITYyXOJIH, JICHKO3bI, HACJIEICTBEHHBIE OOJIE3HH).

JlerepMuHupoBaHHbIe 3 (PeKTHI U3IYUYCHUS BKIIOYAIOT HapYLICHUE
NeSTENHPHOCTH WK TTOTEPI0 GYHKIIMU TKaHEHW B OpraHax, TIIaBHBIM 00pa3om
BCJIE/ICTBUE THOENU KIETOK. DTU 3()(eKThl BO3ZHHKAIOT OT OOJy4YeHHUS B
O0JBIMX J03aX, U IJIs HUX CYIIECTBYET mopor. /lerepmuHupOBaHHbBIC d(-
(eKTHI y 4emoBeKa MOTYT OBITh Pe3yJIbTaTOM OOIIEro Wi JOKAIBHOTO 00-
Jy4EeHUS] TKaHU, BBI3BIBAIONIETO THOEIb ONpeeICHHON IO KJIETOK, KOTO-
past He MOKET OBITb CKOMIIEHCHPOBaHA Pa3MHOXKEHHEM >KU3HECITOCOOHBIX
KJIETOK. DTa JIOJIE U OMNpEAeNSeT MOpOr, HUKE KOTOPOTO MOTEeps KIETOK
CJIMIIIKOM MaJla, YTO0BI 3aMETHO HAPYIIUTh (PYHKIUIO TKAaHU WJIK OpraHa.

Croxactuyeckue 3(ppeKkThl BO3HUKAIOT, KOT/Ia OOJTy4YEHHas KIETKa
He THOHET, a u3MeHseTcs. MI3MeHuBIIasics, HO KUBasi KJIETKa MOKET J1aTh B
pe3yibTaTe JeJeHUs 1eNbl KJIOH M3MEHEHHBIX KJIeToK. Boolrie rosops,
HaYaJIbHOE Pa3BUTHE TAKOTO KJIOHA MOXKET OBITh MOJIABJICHO, a JTF00O0M BhI-
YKUBIIUHN KJIOH OyneT ¢ OONbIIONH BEPOSTHOCTHIO YHUUTOXKEH UITU U30JUPO-
BaH 3alIUTHBIMUA MEXaHU3MaMH opranusma. Ho eciu 3Toro He mpou3011LIo,
TO TOCJIE MPOJIOJKUTENLHOTO TIEprUOoia BpEMEHH, Ha3bIBAEMOTO JIATEHTHBIM
NEPUOAOM, MOXKET Pa3BUTHCS 3J0KAU€CTBEHHOE OOpa3oBaHME, NMPU KOTO-
POM pa3MHOKEHHE U3MEHEHHBIX KJIETOK CTAHOBHUTCS HEKOHTPOIHPYEMBIM.
KieTkn B TakOM COCTOSSHUHM OOBIYHO TPYHIHUPYIOTCS W MPUBOIAT K BO3-
HUKHOBEHHUIO 3JI0KAUECTBEHHON OMyXOJHU — paKy (KaHLEPOTeHE3Y).

Ecnu mopaxena kieTtka, (GyHKIHS KOTOPOW 3aKJIIOYAETCs B IMepenade
reHEeTUYECKON MH(POpPMAIK MOCIETYIOIIIUM MOKOJICHHIM (I10JI0Bask KJIETKA),
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TO TIOCJIEJICTBUS OYIyT BBIPAXKATHCA B BO3JCHCTBUU HA MIOTOMCTBO MOCTpa-
JIABIIIETO JIWIIA B BUJIC HACIIEICTBEHHBIX 3(PHEKTOB.

JIJ1sl OIIEHKH COCTOSIHUSI PaJIuallMOHHON 0€30MaCHOCTH MCIOJIBb3YyEeTCs
noKaszaTeib paJuallMOHHOTO pUcKa. B Haubosbliel cTeneHu paaudaiifoH-
HBIM PUCK XapaKTepHU3yeT CyMMapHasi HakoIuieHHas 3 deKThuBHas 103a OT
BCEX UCTOYHUKOB U3JIyYEHHUS. 3HAYUMOCTh KaXKJIOTO UCTOYHUKA U3ITYUYEHUS
ClienyeT OLIEHUBATh MO €ro BKIAAy B CyMMapHyr 3(PQeKTUBHYIO /103Y.
YToObI UCKIIIOYUTh HeoOpaTuMble Ouosnornueckue 3QPekThl, BO3ACHCTBHE
paguanoHHbIX (AKTOPOB OTPAHUYMBACTCS MPEAETHHO JOMYCTUMBIMU
YPOBHSIMU WJIH NMPEJIETBHO JOMYCTUMBIMU JTO3aMH.

Ilpeoenvno Oonycmumslii yposeHs (npedeibHo 00nycmumas 003a) —
ATO MaKCUMaJbHOE 3HaueHue (hakTopa, KOTOPOE, BO3ACHCTBYS Ha YelloBeKa
(M30JIMPOBAHHO WJIM B COYETAHUU C IPYyruMu (HaKTOpaMu), HE BBI3BIBACT y
HEro M €ro MmoToMcTBa OMOJIOTHYECKUX U3MEHEHUH, 1aKe CKPBITHIX U Bpe-
MEHHO KOMIICHCUPYEMBIX, B TOM 4HClie 3a00J€BaHUI, U3MEHECHHUI peak-
TUBHOCTH, aJaNTallMOHHO-KOMIIEHCATOPHBIX BO3MOYKHOCTEW, WMMYHOJIO-
TUYECKUX PeaKIuii, HapyIIeHU! (HU3MOJTOTUYECKHUX IUKIIOB, & TAKXKE TICH-
XOJIOTUYECKUX HapylIeHUH (CHUKEHUE HHTEIUIEKTYalbHBIX M HMOIMO-
HaJIbHBIX CIOCOOHOCTEM, YMCTBEHHOM pabOTOCIOCOOHOCTH).

[Ipu onpenenenuy NpenesbHO AOMYCTUMHUX YPOBHEUN U MPENEIbHO J10-
MyCTUMBIX /103 PYKOBOJICTBYIOTCS CJICIYIOIIUMU MTPUHIUIIAMMU:

* MPUOPUTET MEAUIMHCKUX U OMOJIOTMYECKUX MOKa3aHUW K yCTaHOB-
JICHUIO CAHUTAPHBIX PETJIAMEHTOB Iepe]] MPOYUMHU MOAXOJaMU (TeXHUYe-
CKOM JOCTHKUMOCTBIO, dKOHOMUYECKUMU TPEOOBAHUSIMM );

* IOPOrOBOCTh JIEUCTBHS HEOIATONPUATHBIX (PAKTOPOB;

* ONIEPEKECHHUE Pa3padOTKU U BHEAPEHHUE MPOPUIAKTUYECKUX MEpO-
NPUSATUM MOSIBICHUS OMACHOTO U BpeAHOTO (hakTopa.

CreneHp BO3IEUCTBUS MOHU3UPYIOLIUX U3ITYYEHUH 3aBUCUT OT TOTO,
SBJISIETCS 00JTyYe€HUE BHEITHUM WJIM BHYTPEHHHM.

Panuanmonnas 6€30macHOCTh HAacENEHUs JOCTUTAeTCs MyTeM OrpaHH-
YyeHUs 00JIydeHHUs OT BCEX OCHOBHBIX MCTOYHUKOB M3JIy4deHHUs. B CBs3U C
ATUM 00Jy4eHHE HACEJIICHHS U3ITyYCHHEM MPUPOIHBIX, TEXHOTEHHBIX U Me-
JUIUHCKUX MCTOYHUKOB PETJIaMEHTHPYETCS 0Cc000, ¢ MPUMEHEHHUEM pas-
HBIX METO/I0JIOTUYECKUX TTOJIX0/I0B U TEXHUUYECKUX CIIOCOOOB.

HopmupoBaHue u periiameHTanus MOHU3UPYIONIUX U3JIyYeHUN — 3a/1a-
ya paJNallMOHHON TMTUEHBI, KOTOpas U3y4aeT BIUSHUE HOHU3UPYIOIINX H3-
JYYEHU Ha 3JI0pOBbE YEJIOBEKA C IEJIbI0 pa3padOTKU MEp MPOTHBOPAJAHA-
ITMOHHOM 3amuThl. [Ipo0IeMBbI 3aIUTHI HACEICHUS OT BO3/ICHCTBUS HOHU3H-
PYIOIIMX U3ITyYEHUH HOCAT II100AJIbHBIN XapakTep, MO3TOMY 3al[UTHbIE Me-
ponpusaTHsl pa3padaThIBAIOTCA HE TOJIBKO B OTIEIbHBIX CTpaHaX, HO H
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B MEXIyHapOJHOM Maciutade. DTUMH BOMPOCAMHU 3aHUMAIOTCS CIIETYTO-
[[1Ee OpraHU3alluH.

1. MexayHapoaHass koMmuccus mo paauanuonHou 3aumure (MKP3).
Ona oOpazoBana B 1928 rogy u siBAsieTcss OpraHoM, KOTOpbI pa3zpadathl-
BaeT MpaBuWia pabOThI ¢ PaJMOAKTUBHBIMHU BEIIECTBAMH, OCHOBBI pajihally-
OHHOM 0€30MacHOCTH U, B MEPBYIO OUepe/lb, MPUHITUIIBI U TOAXObI HOP-
MHPOBAHUS.

2. HarmmonanweHast komuccus mo paauarumonHoit szamure (HKP3), co-
3nanHas B benapycu B 1991 rony. Ee 3amaua — o0o01ieHre MaTepraioB u
Hay4YHO€ OOOCHOBAHHWE MPUHIIUIIOB 3aIllUTHI, a TaKXKe pa3paboTkKa OCHOB-
HBIX KOHIICTIIIUIA HOBBIX HOPM M MPABWJI PaJIUAIIMOHHON 0€30MacHOCTH.

3. Hayunsbrit komuteT 110 AeiictBuio aroMHou panuanuu (HKJIAP), co-
3naHHbIi ['enepanbHoil AccambOneeit OOH B nexabpe 1955 roma nns ouen-
KA B MHUPOBOM MaciTade 103 u3aydeHus, nx 3 ¢ekra u CBSI3aHHOTO C HU-
MU pucka. OH SBISETCA TOJBKO MCTOYHHUKOM CBEJCHUU MO paauaiiu, Ha
ocHoBe kotopeix MKP3 nu HKP3 pa3pabaTeiBaloT COOTBETCTBYIOIIUE HOP-
MBI U PEKOMEH/IAIIUH.

4. MexayHapoJHOE areHTCTBO 1o aroMHoi sHeprun (MAI'ATO), cne-
uuanbHas opranuzanus OOH, co3nannas B 1957 rogy ajist pa3BUTHST MEX-
JTYHApOIHOTO COTPYJHUYECTBA B 00JIACTM MHPHOT'O HCIIOJI30BAaHUS aTOM-
HOM »Hepruu. OO0wbeaunsieT 114 rocymapctB. I'maBHas mnens MATATO —
MPENATCTBOBATh PACHPOCTPAHEHUIO SAEPHOTO OPYXKHUSA, OCYIIECTBIATH
KOHTPOJIb 32 TEM, YTOOBI HE JOMYCTUTh MPUMEHEHUs aTOMHON SHEPTUU B
BOCHHBIX IIEJISIX.

9.2. 3aKoHogaTenbcTBo Pecnyb6anku benapycb no pagnMauuoHHOM
6e3onacHocTU. [lonycTumble YPOBHM 061yueHuUA

B Pecniybnuke benapych pazpaboTana u mpeTBOpsieTCsl B KU3HB [ OCy-
JApCTBEHHAs MIporpaMma MpeoI0JIeHUs MociaeacTBUil YepHOOBUIbCKON Ka-
TacTpo(dsl. B ee 0CHOBY MOI0XKEHO:

— OCYILIECTBJIEHUE KOMILJIEKCA MEP 10 MAaKCUMAaJIbHOMY CHHKEHHIO J10-
3bl PAAUOAKTUBHOTO O0JTyYEHUS,

— o0ecrieyeHne COXPaHHOCTH 3JI0POBbs JIOJEH 32 CUET MEIUIIMHCKOM
npO(HUIAKTUKY 03I0POBJICHNUS, COLMATLHOTO 00ECTIeUeHUs U OTCETICHUS U3
HACEJICHHBIX IMMYHKTOB, B KOTOPBIX HE COOMIOAIOTCA KpUTEpUHU O€30IacHO-
ro NMPOKUBAHMUS;

— co3faHue 0e30MacHBIX IS 3JOPOBbS UEJIOBEKa YCIOBHM >KU3HEEs -
TEJIBHOCTH B pallOHaX, NOABEPrIIMXC PAAUOAKTUBHOMY 3arps3HEHUIO;
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— IIOBBILICHNE Ka4E€CTBA KU3HU HACEJICHMS B OTUX PAlOHAX;

— HAy4YHOE HCCIeI0BaHUE IPO0JIEM, CBA3AHHBIX C PaJHallMOHHBIM BO3-
JEHCTBUEM HA YEJI0BEKA U DKOCUCTEMBI.

C nenpto obecrieueHus pagualioHHON 0€30MacHOCTH HACEICHUSs, B
OCHOBE KOTOPOM JICKUT MPERAYNPEKICHUE OTPUIIATECILHOTO BO3IECUCTBUS
VMOHU3UPYIOLIUX M3JIy4YeHUH, ObUIM MPUHATHI 3aK0HbI PecnyOnuku bena-
pych «O couuanpHOW 3alIUTE TPaKJIaH, KOTOpbIE NMOCTPajaayd OT KaTa-
ctpodsl Ha YepHoOBUIbCKO ADCy», «O TpaBOBOM peKUME TEPPUTOPHIA,
IIOJBEPIIINXCA PaIMOAKTUBHOMY 3arpsi3HEHUIO B pe3ysbTaTe KaTacTpo-
¢b1 Ha HADC» u 3akoH «O paguaniMoHHON 0€30MaCHOCTH HACEIEHUS.
OTH 3aKOHBI U IPyrM€ HOPMATHUBHBIE AKThI ONPEACIISIOT MTOJUTHUKY TOCY-
NapCTBa, OPUECHTUPOBAHHYIO HA 3aIIUTYy 340POBbS MOCTPANABIIUX JIO-
neH, o0ecreueHre yCaoBUN KU3HEAESITENbHOCTH HACEJIEHUS, IPOKUBa-
IOIIET0 Ha 3arpsi3HEHHBIX TEPPUTOPHAX, HA CHUIKECHHE M IPEOJNOJICHUE
COLMAIIBHO-TICUXOJIOTHYECKHUX, SKOHOMHUYECKUX M DKOJIOTMYECKUX IIO-
CJIeICTBUN KaTacCTPOPHI.

3akoH «O COLMAIBHOM 3alUTE IPAXKJIaH, KOTOPbIE IOCTPAJalIu OT Ka-
TacTpodsl Ha YepHOOBUTECKON ADC)» yCTaHOBUI 3aIIUTY NPaB M MHTEpE-
COB Ipa)kJaH, NIPUHUMABIIMX y4YacTUE B JIMKBUJALMWU MOCIEACTBUN KaTa-
CTpOdBbl, OTCEIICHHBIX U BHIEXABIIMX Ha HOBOE MECTO JKUTEIbCTBA C TEPPH-
TOPHUM PATMOAKTUBHOIO 3arps3HEHUS, IOCTOSIHHO ITPOKMUBAIOIINX B HACTO-
slIee BpeMs Ha yKAa3aHHBIX TEPPUTOPHUSX, a4 TAKKE IPa)JaH, y4aCTBOBAB-
IIMX B JINKBUJALMU WM MOCTPAJABIIMX OT aBapUU U €€ MOCIEICTBUM Ha
IPYTrUX 00BbEKTaX IPa’/JIaHCKOr0 WM BOEHHOTO Ha3HAYEHUSI.

3akon PecnybOnuku bemapyck «O mpaBOBOM peXUME TEPPUTOPHUH,
IIOJBEPTIINXCA PaIMOAKTUBHOMY 3arpsi3HEHUIO B pe3yJbTaTe KaTacTpo-
b1 Ha YepHoOblmbckoi ADCy ycTaHAaBIMBAET MPABOBOM PEKUM TEPPH-
topuit PecmyOnuku benapych u HanpaBiieH HA CHUKEHHUE PadaIllMOHHO-
o BO3JICMCTBUS HA HACEJIECHHUE U DKOJOTHYECKUE CUCTEMBI, IIPOBEICHUE
IPUPOJOBOCCTAHOBUTEIBHBIX M 3aIMTHBIX MEPONPHUATHH, palMOHANIb-
HOE€ HCIIOJIB30BAaHUE NPUPOLHOIO, XO35MCTBEHHOIO M HAYYHOTO IOTEH-
1[Haja 3TUX TEPPUTOPUU.

3akoH «O paaMalMOHHOM 0€30MacHOCTH HACEJIEHUS» YCTaHABIIMBAET
OCHOBBI IIPaBOBOI'O PETYJIMPOBAHUSA B 00JacTH 00eCIeYeHMs pajualioH-
HOW 0€30MacHOCTH HacCeJCeHHsI, HAllPaBJIEH Ha CO3JaHUE YCIOBUM, o0ecre-
YUBAIOLIUX OXPAaHy JKU3HU U 370POBbS JIFOACH OT BPEJHOIO BO3IECUCTBUSA
VOHU3UPYIOIINX U3TyYCHUH.

OCHOBHBIMU NpPUHIUIAMH OOECHEUEHUsl PaJUAlMOHHON Oe30IacHo-
CTH IpH padOTE ¢ UCTOUHUKAMU MOHU3UPYIOIIMX U3ITyUECHUH SIBISIOTCA:
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— IPHUHIUI HOPMHUPOBAHUS — HEMPEBBIICHUE JOMYCTUMBIX TPEIEIOB
WHIVUBUIYAbHBIX 703 OOJyYeHHUs Tpa)KJIaH OT BCEX MCTOYHUKOB MOHM3U-
PYIOILIKUX U3JTYYCHUM;

— IPUHIMI 000CHOBAHUSA — 3aIPEIICHHE BCEX BUJIOB JIEATEIbHOCTH 10
UCIIOJIb30BaHUIO BCEX MCTOYHUKOB MOHU3UPYIOUIUX U3ITYUYEHH, IPU KOTO-
pBIX TIOJy4YE€HHAsl 1032 JJis 4YeJIOBEKa M OOLIECTBAa HE MPEBBIIIAET PHUCK
BO3MOKHOT'O Bp€Ja, IPUUYMHEHHOI'O0 MPEBBIIAIOIIUM €CTECTBEHHBIM PaIH-
aIlMOHHBIM (DOHOM H3JTyUYEHUS,;

— IPUHIUI ONTUMM3AIUU — TOJJICp)KaHWE Ha JOMYCTUMO HHU3KOM
YPOBHE C y4€TOM SKOHOMMUYECKHUX M COIUAJIbHBIX (PAKTOPOB HHIAUBUITY-
IBHBIX 7103 OOJyYEeHHs] W YHUCJa OOJIy4YaeMbIX JIUIl MPU HCTIOIH30BAHUU
J1000r0 UICTOYHUKA HOHU3UPYIOLIETO U3ITyYEeHUS.

[Ipy pamuanmoHHOW aBapuu CUCTEMa pPaJMAIMOHHON O€30MacHOCTU
HACEJIEHUS] OCHOBBIBAETCA HA CIAEAYIOIIMX NPUHIUIAX:

— YPOBHU BMEIIATENbCTBA JIOJDKHBI 0OecreunBaTh MpPelOTBpalllCHHE
PaHHUX U OTPAaHUYCHUE TO3HUX MEIUIIMHCKUX MOCIEACTBUI;

— IpeajaraeMble MEpOIpUATHS MO JTUKBUAAIIMHU TOCIEACTBUN pajaua-
MOHHOM aBapyu TOKHBI MPUHOCUTH OOJIBIIIE MOIb3bl, YEM BPE/IA;

— BUJIBl U MacuTalbl JEATENbHOCTH MO JUKBUIALMU TMOCIEICTBUM
paguanroHHON aBapuu JOJDKHBI OBITh peaqn30BaHBl TaKMM 00pazom,
4TOOBI MOJIb3a OT CHUIKEHUS J03bl MOHU3ZUPYIOUIET0 U3JTy4YeHHUs, 3a HC-
KJIIFOYEHUEM BpEAa, NPUUYMHEHHOTO YKAa3aHHOW NesSTEIbHOCThIO, ObLia
MAaKCHUMaJIbHOM.

3aKOHOM YCTaHAaBJIMBAIOTCS CJHEAYIOIIUE OCHOBHBIE THUTHEHUYECKHE
HOPMAaTHUBBI (IOMYCTUMBIE Mpeebl 103) 00yueHus Ha Tepputopuu Pec-
nyonuku benapyce B pesynbTaTe BO3JCHCTBUS HCTOYHHUKOB MOHU3UPYIO-
HIETr0 U3TyYEHHUS:

— i1 HaceJeHusl cpenHss romoBas dddexTuBHas 30Ha paBHa 1 M3B,
s dextrBHasg go3a 3a nepuo xu3Hu (70 net) — 70 M3B (7 63p); B OTACIHb-
HBIE TOJIbI JOMYCTUMBI OOJIbIIINE 3HAUYCHUS d(PPEKTUBHOM 03I MPU YCIIO-
BUU, YTO CpeIHss rojoBas 3(pQexkTuBHas 103a, UCUUCICHHAs 3a 5 moce-
JIOBATEJIbHBIX JIET, HE NMPEBBICUT 1 M3B;

— U1 pabOTHUKOB cpeHsis rofoBas 3¢ pexTuBHas n03a paBHa 20 M3B,
s dexTrBHAA 032 3a Tepuoj TpyaoBou aestenabHocTH (50 nmer) — 1 3B;
JOMYCTUMO OOJIydeHHUE B pazMepe rogaoBo 3G heKTuBHOM 10361 70 S0 M3B
IIpU yCIIOBUU, UYTO CpeAHssi roaoBast 3((exTuBHAs 1032, UCUUCIICHHAS 3a
5 mocnenoBaTeabHBIX JET, HEe MPeBBICUT 20 M3B.

['uruenunyeckasi peraiaMeHTaIusl 00JyueHUsl HaCeJICHUs U TMepCcoHala
OCYIIECTBIISIETCS TUTHEHUYECKUM HOpMaTuBOoM «Kputepun orieHKH pajau-

150



allMOHHOTO BO3JICHCTBUS». DTOT HOPMATUB YCTaHABIMBAET Mpeebl 00-
Jy4eHUs, MOCTYIUICHUE U COAEpKaHUE PAJAUMOHYKIMIOB B OpraHU3Me JIHII,
paboTa KOTOPBIX CBs3aHA C UCTOYHMKAMHU UOHU3ZUPYIOMIUX U3Ty4EHHH, a
TaK)Ke HACEJCHUS B I[€JIOM, JONMYCTUMbIE KOHIEHTPAIIUU PATUOHYKIIU-
0B B aTMoc(epHOM BO3JyxXe W BOJAE, MpojaykTax nutanus. HopmaTtus
npeaycMaTpuBaeT CIEAyIONIMe OCHOBOIOJIATralolie MPUHIMIBLI padaliu-
OHHOM 0€30IaCHOCTH:

* HE MIPEBBIIICHNE OCHOBHOTO JI030BOT0 MPE/Iea;

* UCKJIFOUCHHE BCAKOTO HEOOOCHOBAHHOT'O O0TyUCHHUS;

* CHIDKEHUE JI03bI 00JTy4eHUS 10 BOBMOXKHO HU3KOTO YPOBHSI.

IIpr yCTaHOBIEHMM OCHOBHBIX [I030BBIX MPEAEIOB TUTHECHUYECKUI
HOpMaTtuB «KpuTepuu OLIEHKH paJIMAllMOHHOTO BO3ACHCTBHUS» BBIACISET
CIeAyIoIUe KaTeropur 00JIyd4aeMbIX JIUII;

—nepcoHan (mpodeccuoHaibHble PaOOTHUKHM aTOMHOM JHEPreTHKH,
W30TOITHBIX J1TA00paTOpPUi, paJuoTEepParieBTUYECKUE CICIMAIUCTHI, JIMKBH-
JaTOPbl paJIMAIllMOHHBIX aBapHUil U JPyTHE, MOCTOSHHO WM BPEMEHHO pa-
OoTarolre ¢ ICTOYHUKAMU MOHU3UPYIOIINX U3ITyYCHUH).

Jlns ool Kareropuu ycraHoBlieH mpeaen n03bl (I1J]) obmiero obimyde-
Hus 20 M3B/TOJ B CpeIHEM 3a JIFOOBIE TOCTEA0BaTENbHbBIE 5 JIeT, HO He 00-
aee 50 m3B/Tox;

— BCE HaceJICHUE, BKIIFOYas JIMI] U3 IepcoHaja, BHE cepbl U yCIOBHI
VX TPOU3BOJACTBEHHOM AEATEIBHOCTU. sl 3TOM KaTeropuu yCTaHOBJIEH
npeen 1036l oomero oomyuenuss 1 M3B/ron B cpeHeM 3a JitoOble mocie-
JIoBaTeJIbHEIE 5 J1eT, HO He OoJjiee 5 M3B/To.

OcHOBHbIE TIPEAEIbI 103 HE BKJIIOYAIOT B ¢€0s 03kl OT MPUPOAHOTO U
MEJIMIIMHCKOTO OOJYy4YeHHMs, a TakyKe J03bl BCIEJICTBUE pPaJAUAIIMOHHBIX
aBapuil. Ha 3Tu BBl 00JydeHUs yCTAHABIMBAIOTCS CIEHHUAIIbHBIE Orpa-
HUYCHHSL.

B ruruennueckom HopmatuBe «Kputepuu OIEHKH paJualiMiOHHOTO
BO3JICUCTBUS MPeaycCMOTpeHO TudpepeHIIMPpOBaHHOE HOPMHUPOBAHUE JI0-
30BBIX MPEACIIOB OOIYyUYECHUS JJIsl Pa3IMYHBIX KPUTHUYECKUX OPTraHOB YeJio-
BEKa, 00bEIMHEHHBIX B 3aBUCUMOCTH OT UX PaJIMOYyBCTBUTEILHOCTH B TPU
TPYIIIIbL:

I — Bce Teno, roHaabl, KpacHbIN KOCTHBIN MO3T;

IT — MbIIIIBI, MMTOBUAHAS XKEE3a, JIETKUE, IEUYEHb, CEIIE3CHKA, JKETY-
JIOYHO-KHUIIIEYHBIA TPAKT, XPyCTAIUKHU I1a3;

IIT — KOXHBIN MMOKPOB, KOCTHASI TKaHb, KAUCTHU, MPEAILUICUbS, TOJICHU U
CTOIIBI.

Kpumuueckuii opean — 3T0 TKaHb, OpTraH WA 4YacTh Tena, OOJydeHHUE
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KOTOPBIX MOKET MPUUYUHUTH HAUOOIBIIUN yIIepd 3/I0POBBIO JAHHOTO JIUIIA
WJIU €r0 MOTOMCTBY.

CanurapHbie HOpMbI U TipaBuia «TpeboBaHUsA K paJuallMOHHON 0e3-
OTIACHOCTH» PErIAMEHTUPYIOT TPEOOBaHMS T10 3aITUTE JIFOJCH OT BPEIHOIO
paaualMOHHOTO BO3ACHCTBHS MPU BCEX YCIOBUSIX OOJy4eHUSI OT UCTOYHH-
KOB MOHHU3UPYIOIIETO U3TyUCHUSI.

[TpaBuita SBISAIOTCS 00513aTEIBHBIMM JIJISI UCTIOJIHCHUS HA TEPPUTOPUH
Pecniy6nuku benapychk ¥ pacnpocTpaHSIOTCS Ha BCE OpraHHU3allud, MPOCK-
TUpYIOIIKE, A0OBIBAIOIINE, MPOM3BOJIAIINE, XPAHSAIIUE, HCIOJB3YIOIINE,
TPAHCIIOPTUPYIOIHE, TepepadaThIBAIOIINE, 3aXOpPaHUBAIOIINE PaJHOAK-
THUBHBIC BEIIECTBA U JIPYyTHe€ UCTOUHUKUA MOHU3UPYIOIIETO U3IIyUYEHUS, Op-
raHW3aluy, OCYUIECTBISIONIME SKCIUTyaTallul0, MOHTaX, JEMOHTaX, pe-
MOHT M HAJIaJIKy MpUOOPOB, YCTAHOBOK U allapaToB, ACHCTBHE KOTOPBIX
OCHOBaHO Ha MCIOJIb30BAaHUU MOHU3HUPYIOIIETO M3YYEHUs, U YCTPOMCTB,
TEHEPUPYIOITUX NOHU3UPYIOIIEE U3TyUCHHE.

[IpaBuia sBSIOTCS 0O0s3aTEIBLHBIMU TIPU MPOCKTUPOBAHUM, CTPOU-
TEJbCTBE, DKCIUTyaTallui, PeKOHCTPYKIIUU, IEPEnPOPUINPOBAHUN U BHIBO-
JIe U3 SKCILTyaTalliy pagualliOHHBIX OOBEKTOB.

[ToMUMO TNEpPEUUCICHHBIX HOPMATHBOB Ha IMPAKTHUKE MCIOJIb3YIOT
BPEMEHHO-/IONYCTUMBIE YPOBHU M KOHTPOJIbHBIE YPOBHHU, KOTOPHIC SIBJISI-
IOTCSI TPOM3BOITHBIMUA OT OCHOBHOT'O 0230BOT'0 HOpMATHBA (IJIs1 JIUI] BTOPOM
KaTeropun).

OTH BTOPUYHBIC HOPMATHUBBI PEIVIAMEHTUPYIOT JOMYCTUMOE COJeprKa-
HUE PAJIMOHYKJIMIOB Ha PA3MYHBIX ATanax BKIIOUYECHUS B L€ MUTPALINH,
BEJIYIIUE K YETIOBEKY.

9.3. Pecnyb/iMKaHCKMe gonyctumblie YPOBHM
coAepXKaHUA paguoHYKAUAOB B NULLEBbIX NPOAYKTAX,
NUTbEBOI BOAE U NPOAYKLIMN NECHOrO X03AMUCTBA

«PecnyOimKaHCKUE JTONMYCTHUMbIE YPOBHU COJIEPKAHUS PATUOHYKIIU-
JIOB TI€3Usl M CTPOHIUS B MHIIEBBIX NPOAYKTAX M TMHUTHEBOM BOJIE»
(Tabm. 11) pa3paboTaHbl C IENbIO CHUKEHUS J03bI BHYTPEHHETO 00TydeHHUSI
HaceneHus: PecnyOnuku benapych, 4yTo JocTUraercs OrpaHUYEHHEM IIO-
CTYIUICHUS PAAHOHYKIHIOB C MMPOTYKTaMHU MUTAHUA.

«PecmyOnrkaHcKkue JOMyCTUMBIE YPOBHHU COAEpKaHus 1e3us-137 B npeBe-
CHHE, IPOAYKLMU U3 IPEBECHUHBI U JPEBECHBIX MATEPUAIIOB U MPOYEH HENMILE-
BOM mpoaykimu JiecHoro xo3siictea (PJY/JIX-2001)» npuBeneHs! B Tadm. 12.

Tabmuma 11
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PecnybmkaHckne 10nycTUMbIe YPOBHH CO/IeP:KaHUS Le3Usl U CTPOHIUS

B NMUIIEeBbIX MpoaykTax u Boae (P1Y-99)

JlomycTumoe coaepKanue

HanmeHnoBaHust mpoyKToB nesns-137, cTpoHUus-90,
bx/xr, bx/n bx/xr, bx/n
Bozaa nmutneBas 10 0,37
Mosoko ¥ 11eTbHOMOJIOUHAS TPOIYKIIHS 100 3,7
TBOpOTr ¥ TBOPOKHBIE U3AECITUA 50 -
ChIpbI ChbIUyKHbIE U IJIaBJICHHbIE 50 -
Mo110KO KOpOBBE 100 —
Msico ¥ MsCHBIE TIPOTYKTHI:
— roBsiinHa, OapaHNHA U MPOJYKThI U3 HUX 500 —
— CBHHMHA, [ITULIA U ITPOYKTHI U3 HUX 180 —
Kaprodens 80 3,7
Xne6 u x51e600yI0UHbIe U3IeTUs] 40 3,7
Myka, kpyna, caxap 60 —
Kupsl pactutenbHbIe 40 —
MaprapuH 1 Kupbl )KUBOTHBIE 100 —
OBolIY U KOPHETUIO b 100 -
KoncepBupoBaHHble MNPOAYKTHl M3 OBOUIEH,
(GPYKTOB U sTOA 74 _
SAronpl qUKopacTyiue 185 —
['puOsI cBeXHE 370 -
['pulsI cymieHsie 2500 —
Jlerckoe nuTaHMe BCEX BUAOB B T'OTOBOM JIJISt
ynoTpeOIeHus BUJIS 37 1,85
OpyKTHI 40 —
Mo0710KO KOHIIEHTPUPOBAHHOE U CTYIIEHHOE 200 —
[Tpoune npoyKThl MUTAHUS 370 —
Tabnuma 12

PecnyOiukaHckue 10NyCcTUMbIE YPOBHH coJiepkaHus ne3us-137 B 1peBecuHe,
NPOAYKIUM U3 IPeBeCUHbI U IPeBeCHbIX MaTePUAIOB
U NpoYeil HeMUIEBOI MPOXYKIUM JiecHoro xossiiicrea (PAY/JIX-2001)

Y nenpHas
HaumenoBanue npoayKiuu aKTUBHOCTb,

Bx/kr
Jlecomarepuanbl KpyTible 11 CTPOUTENbCTBA KUJIbIX 3AaHUN 1480
JlecomaTepuaibl Kpyrible Ipoune 1480
JpeBecHOE TEXHOJIIOTMYECKOE CHIPHE 1480
TonnuBo npeBecHOe 740
[TunomaTtepuansl, U3AENUS U3 JPEBECUHBI U IPEBECHBIX MaTEPHAIOB
JUISL CTPOUTENBCTBA CTEH KUJIbIX 3JaHUN 740
[TunonpoayKius, U3Aeaus U3 APEBECUHBI U APEBECHBIX MaTEPHUAJIOB
po4ue 1850
[Ipoyas HenuIIeBast MPOIYKIMS JIECHOTO XO3SICTBA 1850
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Jns nosydeHuss MPOAYKIMHU >KUBOTHOBOJCTBA, OTBEYAIONICH JIOITy-
CTUMBIM YPOBHSIM PAAUOAKTUBHOTO 3arpsi3HEHUs MPOAYKTOB IUTAHUS,
paccyuTaHbl HOPMATUBBI MPEEIbHO AOMYCTHUMOTO COJEPXKaHUSI PaUo-
HYKJIUJIOB B KOHKPETHBIX KOPMaX >KUBOTHBIX.

YpoBHH BMemaTeabcTBa. OTCYTCTBUE €IMHOTO MOAXO0/a K JTUKBU/IA-
Uy nocnenctsuil karactpodsl Ha HUADC, Hanuuue cepbe3HbIX pa3HOra-
cuil 1o BompocaM 0€30MacHOT0 MPOKUBAHUS U TPYAOBOU JEATEILHOCTH Ha
3arpsi3HEHHBIX TEPPUTOPHUSX, NeOUIMT JOCTOBEPHBIX JAaHHBIX B MHUPOBOM
HayKe O JICMCTBUU MaJbIX 103 paJyallii Ha HACEIICHUE, JJINTEIIbHOE BpEMS
MPOKHUBAIOIIEE B PEATBHBIX YCIOBHSIX XPOHUYECKOTO BHEIIHETO U BHYT-
peHHero o0my4yeHus (MpyU OJHOBPEMEHHOM JEHCTBUM HA OPTaHU3M raMMma-
u3IydeHus, anb(da- u 6eTa-4acTUIl M UX KOMIUIEKCHOTO BIIUSHHS C JIPYTH-
MU BpPEIHBIMHU (DaKTOpaMH OKPYXKAIOMIEH Cpebl), YHUKAIBHOCTh W Mac-
mTaOHOCTh TPOU3OMICANICH KaTtacTpodbl TPeOYIOT ompeaesieHus Ooliee
YKECTKUX KPUTEPHUEB MPOKUBAHUS 1T0 CPABHEHUIO C JEHCTBYIOIIUMU.

[Ipu pa3paboTke KpUTEPHUEB MPOKUBAHUS UCXOJUIN U3 PEabHbIX pe-
3yJbTaTOB pabOT MO JUKBUAALMH MOCIEACTBUN KaTacTpogbl, OTCYTCTBUS
npo(HUIIaKTHYECKUX MEpP B MEPBBIN MEPUOJ MOCTIE KaTacTpodbl, SIKOHOMHU-
YECKUX M COLMAIIbHBIX (PAKTOPOB M OMpENEICHUS YCIOBUM, KOTOPhIE MaK-
CHUMAJIBHO MO3BOJISIIOT YMEHBIIUTH ONACHOCTS IS 3/T0POBBSI HACEIICHHUS.

B oCHOBY KOHIENIMUM MPOKUBAHUSI HACEJICHHS] HA 3arps3HEHHBIX pa-
JTUOHYKIUJAMU TEPPUTOPUSIX TOJIOKEHBI CICAYIOIINE TPUHITUIIBI.

1. HeGe3omacHOCTE 1000, JJake caMOM MaJIOH, JOITOJIHUTEIBHOM J10-
3bl paJualuu JIJIsl )KUBOTO OpraHu3Ma, 4To TpeOyeT 0053aTebHOTO MPUHS-
TUSL MEP TIO €€ CHIDKEHHIO. B CBsI3U C 3TUM clieyeT roBOpuTh He 00 abco-
JIOTHOM 0€30MacHOCTH, a O IPUEMIIEMOM PHUCKE.

2. BO3MOXXHOCTh CHHEpPru3Ma WW YCUJICHUS MOBPEXKIAIONIEro AcH-
CTBHSI Ha OpPraHW3M HOHU3UPYIONIUX HU3Ty4YEHUN MPU COBMECTHOM JIEii-
CTBUU JPYTHUX MOBPEKIAIOMINX (DAKTOPOB BHEITHEN CPEJIBI.

3. OTcyTCTBUE YCIOBUM JJIsl OTHOBPEMEHHOTO MEPECENICHUS OOJIBIIIOTO
KOJIMYECTBA HACEJICHUS] B YKMCThIE PETHMOHBI U B CBSA3U C 3TUM HEOOXOHU-
MOCTH MO3TAITHOTO NIEPECEsICHNs] HACETICHUS.

4. CyiiecTBOBaHUE PA3NIMUUNA B CIOXKUBLIEHCS paguallMOHHONW oOcTa-
HOBKE, HAJIMYNE XUMUYECKUX U APYTUX 3arps3HEHUM cpeibl u apyrue dax-
TOPBI, TPEOYIONME NHINBUIYAITBHOTO TIOJIX0/1a K YCIIOBUSM TPOXKUBAHUS B
KQ)KJIOM HAaCEJICHHOM IYHKTE.

5. MakcuMasibHOE COXPAHEHUE 3J0POBbsI HACEJICHUS, HALTMOHAJIbHBIX U
KYJbTYPHBIX IEHHOCTEH.

OneHKa COCTOSIHUSI paJMAIIMOHHON O€30MaCHOCTU JIOJKHA OCHOBBI-
BaTbCs Ha CJEAYIOIIMX OCHOBHBIX IMOKAa3aTessIX, MPEAYyCMOTPEHHBIX 3aKo-
HoM PecniyOnuku benapych «O paanaiimoHHONW 6€30MaCHOCTH HACEIICHUS:
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— Ha XapaKTEepUCTUKE PaJMOAKTUBHOIO 3arPsI3HEHUS OKPY>KAIOILEH Cpebl;

— aHanu3e o0ecreueHus: MEPONPUATHIA IO paTuallMOHHON 0e30IacHo-
CTH U COOJIIOJICHUS HOPM, TTPABUJI U TUTUEHUYECKUX HOPMATUBOB;

— BEPOSATHOCTU PAJMAIIMOHHBIX aBapUI U UX MPEIOIaraéMoM MacIITaoe;

— CTENEeHH TOTOBHOCTH K 3(PGEKTHBHOW JUKBHUIAINH PaJTHANIMOHHBIX
aBapyi U UX IOCIIEICTBUN;

—aHanMM3e J103 OOJy4eHHMs, TMOJYyYaeMbIX OTIEIbHBIMH TPYIIaMH
HACeJICHUsI OT BCEX UCTOUYHUKOB MOHU3UPYIOIIETO U3JTyUYEHUS;

— YHCIe JINLI, TTOJABEPTIINXCS 00JIyYEHHIO BbIIIE€ YCTAHOBJICHHBIX Ipe-
JIEJIOB J103.

Panuanmonnas 6€30MacHOCTh HaceJIeHUs 00ecreunBaeTCsl CO3/JaHuEM
0€30MacHBIX YCIOBUM JKU3HEJCATEIHHOCTH JIIOJICH, OTBEUAIOIIUX TpeOOoBa-
HUSM TUTHEHUYECKOro HopMmatuBa «KpuTepuu OLIEHKH pagualliOHHOIO
BO3JICHCTBUS» U CAHUTAPHBIX HOPM U MpaBuil « TpeboBaHus K paaualvoH-
HOM 0€30MacHOCTH»; YCTAaHOBJICHHEM KBOT Ha OOJydeHHE OT pa3HbIX HC-
TOYHMKOB; OpraHU3alMEed pagUalMOHHOTO0 KOHTPOJIS; 3PEHEKTUBHOCTHIO
IJIAHUPOBAHUS U MPOBEACHUS MEPOINPUITHI MO paJdallMIOHHON 3aIlUTE B
HOPMAaJIbHBIX YCJIOBUSIX M B Clly4ae paJUallMOHHON aBapuu; opraHu3alyen
CUCTEMBbI HH(POPMALIUU O PAJIMALIMOHHON 00CTaHOBKE.

OOecnieueHre paJIrallMOHHON 0€30MaCHOCTH SIBJISIETCSA T'OCYIapCTBEH-
HOM 3aJa4eil, OpraHu3yeTCs B LEJAX 3alIUThl HACEIEHUS OT NOPAKAIOIIETO
BO3JEUCTBUSI MOHU3UPYIOIINX U3JIYYEHHUM, @ BHEIIHENU CPEdbl — OT 3arps3-
HEHUSI PaJMOAKTUBHBIMU BEIIECTBAMHU TPHU SKCIUTyaTallud PaJarMOU30TOIM-
HBIX YCTPOWCTB, IIPU HCIOJIb30BAHUM PAJUOAKTUBHBIX BEIIECTB U JIPYTIUX
MCTOYHUKOB HOHU3UPYIOLIUX U3ITYYECHUH.

Obecnieyenre paauallMOHHONW 0E€30MacHOCTH OCYIECTBISETCS MOCTO-
SHHO W JOCTUTAaeTCsl MPOBEICHUEM CIIEHHAIBHBIX MEPOIPUITHI, KOTOPHIE
BKJTFOYAIOT:

* YCTAHOBJICHUE U TOJJIEP’KaHUE PEKUMA PAUALIMOHHON 0€301MacHOCTH;

* KOHTPOJIb 32 COCTOSIHUEM PaJUALMOHHBIX OOBEKTOB.

Paguanmonnas 6e30macHOCTh Ha OOBEKTE U BOKPYT HETO 00ECIIeUnBaeTCs:

* 32 CUET KauecTBa MPOEKTa PAIUAIIMOHHOTO 00BEKTA;

* 000CHOBAHHOT'O BBIOOpa paiioHa W TUIOMIAJKH JJIsl pa3MEIEeHUs pa-
MHUALIMOHHOI'O 00BEKTA;

* (pu3nyuecKoOi 3aMUTH HCTOYHUKOB U3JTYYCHUS;

* 30HMPOBAHUS TEPPUTOPUM BOKPYT HaMOOJIEE OMACHBIX OOBEKTOB MU
BHYTPH HUX;

* YCIIOBUM SKCIUTyaTalluy TEXHOJIOTHYECKUX CUCTEM;

* pa3pelIeHUi YIIOJTHOMOUYEHHBIX TOCYAapCTBEHHBIX OPraHOB Ha MpakK-
TUYECKYIO JIEITEILHOCTh B cdepe oOparieHusi ¢ HICTOYHUKAMH MOHHU3UPY-
IOLLIETO U3ITyYECHUSI.
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[Ipy HOpMAaJIBHBIX YCIOBUAX OOJYUYEHHUS KOHTPOJb 332 MCTOUHHKAMHU
OCYIIIECTBIISIETCA TaKUM 00pa3oM, 4TOOBI 103bl 00TyUEHUsI HACETICHUS OblI-
JIM HWKE JOMYCTUMBIX YPOBHEU, MpeANUCaHHbIX HOpMaMH. [Ipu 3ToM KOH-
TPOJb 7103 OOJy4EeHHs] HACEJICHMs SIBJSIETCS CPEACTBOM OCYIIECTBICHUS
KOHTPOJISL HaJl UICTOYHUKOM, a yAep>KaHue OOJy4YeHUs HUXKE JIOMYCTHUMBIX
YpOBHEM HE TpeOyeT OrpaHUYCHUS YeJTOBEUECKOM eI TEIbHOCTH.

B cnydae snmepHolt win paanalimOHHON aBapuu KOJMYECTBO BBIOPO-
HIEHHBIX PaAUOAKTUBHBIX BEIIECTB HE MOJJIAETCA KOHTPOJIIO. ITO MPHUBO-
JUT K 0OJTy4EHUIO0 HACEJICHHS J103aMU, MPEBBIMIAIOIIMMUA OCHOBHBIE J1030-
BbI€ TIPEJIENbl 711 HOPMAJIBLHOTO OOJydeHHs. B 3TUX yCIOBUAX MPUHIIMI
HE TPEBBINMICHUS OCHOBHBIX JO30BBIX IMPEJCIOB HE MOXKET OBITh obecte-
YEH MyTEeM HCHPABUTENBHBIX JIEUCTBHII, HAITPABICHHBIX HA OCYIECTBIIE-
HUE KOHTPOJIS HaJl UICTOYHUKOM, U TTIOATOMY OIPaHUYCHHE MOCIETYIOIIErO
00JIydeHHs] OCYIIECTBIJISIETCS] 3alUTHBIMUA MEPONPUSITUSIMU, TMPUMEHSIE-
MBIMH KaK K OKpY Kalolllel cpene, TaKk U K YeJOBEKY. OTH MEPONPUSITUS
CBSI3aHBl C HApYyIICHUEM HOPMAJIbHOW KU3HEIESITEIbHOCTH HaCeJCHUS,
XO034MCTBEHHOTO (YHKIIMOHUPOBAHUSI TEPPUTOPUH, TO €CTh SIBISIOTCS
BMEIIIATEJILCTBOM, BIEKYIIUM 32 COO0M SKOHOMUYECKUM U IKOJIOTUYECKUIM
ymiep0, a Takke PHUCK HeOJaronpusTHOrO BO3JIEUCTBUS Ha 3/I0POBbE
HaCeJICHUS.

Bmewamenvscmeo — n1000€ NEeWCTBHE, HAMPaBIEHHOE Ha CHIKCHHE
WIN TPEeIOTBPAILCHHE BO3JACHCTBUS U3IYYEHUS OT UCTOUYHHKOB, KOTOPBIE
BCJIEJICTBUE aBApUU BBIILIN U3-T10]T KOHTPOJIS.

OcCHOBHbBIE IPUHIUIIBI PAUAIIMOHHONW 0€30MACHOCTHU /111 HOPMAJIbHOM
NEATEIbHOCTH C HEKOTOPHIMU H3MEHEHUSIMU aKIEHTOB MNPUMEHSIOTCA U
JUIS. CUTyallMid BMEIIATENbCTBA. ENUHCTBEHHBIN MX KOMIIOHEHT, KOTOPBIN
HEJb3sl MPUMEHSATh, — 3TO NpeAes A03bl OOJYUEHUs] OTIAEIbHBIX JIUIl U3
YyuCya HaCeJIeHUs.

B ocHoBe mpuHSATHS pElICHUN MO BMEIIATENIbCTBY JIEXaT TPU CIIETy-
IOLIUX OOIINX MPUHIUIIA.

1. BMemarenbcTBO TOJKHO ObITh OOOCHOBAaHHBIM, T. €. BBEJICHHE 3a-
HIUTHOW MEPBI JIOJDKHO MPUHECTU OOJbIIE MOJIb3bl, YeM BpeAa (MpUHIIMI
OTPaBIaHHOCTH BMEIIATEIHCTBA).

2. YpoBeHb, pU KOTOPOM BBOJUTCS BMELIATEIbCTBO, U YPOBEHb, MPH
KOTOPOM OHO 3aTe€M MPEKPaIaeTcs, JODKHBI OBITh ONTUMHU3HPOBAHBI C
TE€M, 4YTOOBI TOOUTHCA MAaKCHUMaJbHOW BBHITOJbI (HPUHIUIT ONTUMH3ALUU
BMEIIIATEIbCTBA).

3. JIomxHBI OBITH TPUHSITHI BCE BO3MOXKHBIE MEPHI ISl TIPEIOTBPAIIIC-
HUSI CEPHhE3HBIX JICTCPMHUHUPOBAHHBIX A((PEKTOB MOCPEACTBOM OTrpaHUYE-
HUS J103 HIKE TIOPOTOBBIX 3HAYEHUH 111 3 TUX d(PHEKTOB.
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BMmemaTenscTBO OCYIIECTBISETCS MPU MCHOJIB30BAHUU OJHOTO WIIU
HECKOJIBKUX 3alIUTHBIX MEPOMNPUATHN: OpraHU3aIisl YKPHITHA U yOeKUIII,
Ha3HAYEHUE TMPENapaToB CTaOWIBLHOrO WOAa; dBaKyalus; OTCEJIEHUE; 3a-
IIUTa OPraHoB [bIXaHUS; MHCIIOJIB30BAHME HWHAMBHUYyaJIbHON 3alllUTHOU
OJIeX/1bl; MHAMBHlyaJIbHAsl CaHUTapHas oOpabOTKa; KOHTPOJb JOCTYIa B
3arpsi3HEHHbIE PaliOHbl; KOHTPOJIb 3arpsI3HEHHOCTH BOJIbI U MMILEBBIX MPO-
ITYKTOB U 3amlpeT (WM OrpaHUYEHUE) Ha OTIENIbHbIC MUILIEBBIE MPOAYTHI;
JIe3aKTUBALIMS MECTHOCTU M MMYILECTBA; U3MEHEHUE MPOPUIISL CETbCKOXO-
3SIICTBEHHOT'O ¥ POMBIIIIEHHOTO MPOU3BO/ICTBA.

[lepeuncnenHble 3alUTHBIE MEPOTIPUATHUS CaMU 10 ce0e UMEIOT Hera-
TUBHBIE CTOPOHBI, TAK KaK HapyIIAIOT MPUBBIYHBINA YKJIaa 0OIIECTBEHHOU U
KOHOMUYECKOM JKHU3HH, a MHOT/A OKa3bIBAIOT MPSMOE BPEIHOE BO3ICH-
CTBHE Ha 3J0POBbBE U CaMOYYBCTBHE JIIOJIEU. Bce OHM OrpaHMYMBAIOT CBO-
004y AESITeTHbHOCTH M BHIOOpA M OTBIICKAIOT PECYPCHI, KOTOPBIE MOTJIH OBl
OBITH HaNpaBICHBI Ha PEIICHHE IPYTHX COIHMAIBHBIX 3a1ad. Takum oOpa-
30M, IIPY PELIEHUH BOIIPOCA O BBEACHWUM TOM WJIM MHOW KOHKPETHOM 3a-
IIUTHON Mepbl TpeOyeTcsl OLEHUTh KaK I0JIb3Y 3TOM MEpbl B TepMHUHaX
CHIDKEHHMS PUCKa, TaK U Bpel (npuHyun onpagoaHHocmu BMEIIaTeIbCTBA).

Br1OpaTh onTHManbHYI0 CTPATETUIO — 3TO MUHUMHU3UPOBATH CyMMap-
HBIW PUCK, WU MOJTYYUTh MAKCUMAJIbHBIN BHIMTPHII HA €IMHUILY 3aTparT.

CH0XHOCTh ONTHUMAJILHOTO BHIOOpA B TOM, UYTO MOYTH BCETJa YMEHb-
IIEHHE OJHOrO0 PHCKA COIMPOBOXKAAETCS YyBeIMYEeHUEeM Japyroro. Tak,
HalpUMep, YCTaHOBJICHUE KECTKUX PaJUallMOHHBIX KPUTEPUEB HA MPOIYK-
Thl TUTAHUS MOKET MPHUBECTH K MX HEIOCTaTKy B paIlMOHE, a DBaKyallHs
HACEJICHHOTO MyHKTa MPUBOIUT HE TOJIBKO YMEHBUICHHUIO JJO3bI, HO U K U3-
MEHEHHUIO MPUBBIYHOTO YKIJIaJga >KU3HU, CTPEeccaM M CBS3aHHBIM C 3TUM
YXYAIIEHUEM 370POBbSI.

Kpome Toro, cremnenu pucka, CleIylolIue 3a BBIIOJHEHUEM pa3iuy-
HBIX MEp 3alUThl, CHJIHO OTJIMYAIOTCS APYT OoT apyra. [lo sToil mpuunne
HEBO3MOYKHO YCTaHOBUTbH OJIMH NPUEMIIEMBIII BO BCEX CiIydasX YpPOBEHb
BMenarenbcTBa. [1loaTromMy [UIsl Ka)Xa0ro 3allUTHOTO MEPONPUATHS 1O CO-
OOpa)keHUsIM paJMALMOHHON OE€30MacCHOCTH 1IeJIeCO00Pa3HO OMPEEIUTh
HUMICHULL YPOBeHb 003bl (HUKE KOTOPOTO BBEJECHHE 3allUTHOM Mephl Helle-
1ecoo0pa3Ho, Tak Kak yuiepO, HAHOCHMBI BMEIIaTeIbCTBOM, IPEBOCXOIUT
Bped OT MPEAOTBPAIIAEMOTO OOIYUECHHs) U 8epXHULL YpoGeHb 003bl (TIPU
KOTOPOM 00513aTeIbHO CIEAYEeT MPEANPUHITH BBIMOIHEHHE JaHHOM 3aluT-
HOM Mepbl, TaK Kak yuiepd oT oOiydeHus Oosblue yiiepOa, HAHOCUMOTO
caMHUM BMEIIATeIbCTBOM). J(Mamna3oH 103 MEXIy STUMHU JABYMS YPOBHSIMU
SBIIETCS TEM MHTEPBAJIOM, B MpeesiaX KOTOPOro PEIICHHE O BBHITOJIHEHUU
Mep 3alIUThl IPUHUMAETCS IO NPUHYUNY ONMUMUSAYUU.
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[Ipy TpWHATHU PEIICHWA O XapakTepe BMEMIATENbCTBA (3alUTHBIX
MEPOTIPUATHN) CIETYET PYKOBOJACTBOBATHCS CIICAYIOMUMH MPUHITATIAMH

* IpeyTaraéMoe BMEIIATEILCTBO JOJDKHO TPHHECTH OOIIECTBY W,
npexae BCEero, o0ydaeMbIM JHIaM OOJbIe MOJb3bI, YeM Bpenaa, T. €.
yYMEHBIIICHUE yIiepOa B pe3yIbTaTe CHIKEHUS J03bI JTOHKHO OBITH JOCTa-
TOYHBIM, YTOOBI ONpPaBJaTh BPEJ M CTOMMOCTh BMENIATEIhCTBA, BKJIIOUAS
€ro COIMAIILHYIO CTOMMOCTb (npuHyun 060CcHo6aHUs: BMEIIATEIIbCTBA);

* popma, macmTad ¥ JUIMTEIHBHOCTh BMEIIATEIHCTBA JIOJKHBI OBITH
ONTUMU3UPOBAHBI TAKMM 00pa30M, YTOOBI YHCTas MOJIb3a OT CHIKCHHS J0-
3Bl T. €. TT0JIb3a OT CHIDKCHHUS PaJuaIldOHHOIO yIiiepOa 3a BEIYETOM YIIEp-
0a, CBA3aHHOTO C BMEIIATEILCTBOM, OblIa OBl MaKCUMAIBbHOW (npunyun
onmumMu3ayuy BMEIaTeIbCTBA).

Ecnmu npeanonaraemast morsomeHHas 103a 00dydeHus 3a 2 CyTOK J0-
CTUTHET ypOBHEHW: s Bcero tena — 1 ['p, wnm i OTIeIbHBIX OPTaHOB:
nerkue — 6 I'p, koxka — 3, mMTOBUAHAS Kene3a — S5, XpyCTaluK riasa — 2,
mwion — 0,1 I'p, — mpu TPEeBBIMIEHUA KOTOPHIX BO3MOXKHBI KIMHHYCCKH
omnpeaeNsieMble JIeTepMUHUPOBaHHbIE 3G(PEKTH, TO HEOOXOAUMO CPOYHOE
BMEIIATEIHCTBO (MEPHI 3aITUTHI).

[Tpu xpoHHYECKOM OOJTyUYCHUH B TCUCHHUE KU3HU 3aIUTHBIE MEPOIIPH-
SATHS CTAHOBSITCSI 0053aTEIBHBIMU, €CJIU T'OJ0BBIC TIOTJIOIICHHBIE JO3bI TIpe-
BBIIIAIOT JJIsi OPTaHOB WJIM TKaHeu: roHaasl — 0,2; Xpycranuk riaza — 0,1;
KpacHbld KOCTHBIM MO3T — 0,4 I'p. IIpeBblieHne 3TUX 103 MPUBOJUT K Ce-
PBE3HBIM JETEPMUHUPOBAHHBIM A heKTam.

@

1. Ha3oBUTE NPUHLKIIBI U KPUTEPUHU PAAUALMOHHON O€30M1aCHOCTH HACEICHMUS.
2. KakoBel OocHOBHBIE monokeHUsI 3akoHOB PecnyOmmkm bemapych u npyrux
MIPABOBBIX TOKYMEHTOB IO PaJHAllMOHHOM 0€301acCHOCTH HaCeIeHUs?

3. T'uruennueckuii HopmaTtuB «Kpurepuu OLEHKHM pajMallMOHHOIO BO3JEH-
cTBUs». [lolycTHMBIE YPOBHU O0JTyUeHHUS.

4. [lpuBeaure PecnyOnukaHCKUE JOMYCTUMBIE YPOBHHM COJEp)KaHUS pPajo-
HYKJIMJIOB B BOJIE, BO3AYXE, IPOAYKTaX MUTAHMUS.

5. YTo Takoe ypOBHM BMeLIATEIbCTBA?



Nekuma 10. YPE3BbIYAMHBIE CUTYALUMN,
BbI3BAHHbIE MTPUMEHEHUEM COBPEMEHHDbIX
CPEACTB NOPAXEHUA

10.1. Bo3zmooicublil xapaxmep co8peMeHHOU BOUHbL U ee NOCIeOCMBUs
0151 Ueno8edecKoll UUBUIUZAUUU.

10.2. Aoepnoe opyoicue. Ilopadscaowue ghakmopul 10epHo2co 83pulaa.

10.3. Obviunoe opyacue u eco nopaxcaroujue haxmopbl.

10.1. BO3MOXHbIi1 XapaKTep COBPEMEHHOW BOMHbI
N ee NoCNeACcTBUA ANA Ye/I0BEYECKOU LIMBUIN3aL UK

3a mocJyieTHUE robl B MUPE MPOU30LUIN CYIIECTBEHHbIE U3BMEHEHHUS B
BOCHHO-TIOJIUTUYECKON U COIMATIbHO-d)KOHOMHUYECKON oOcTtaHoBKke. He-
CMOTpS Ha OTPEJCICHHOE CMSATYCHUE MEXIYHAPOIHOW 00CTaHOBKH, BOCH-
Hasi OMAacHOCTh JIJIi MHOTHX CTpaH IUIaHEThl coxpausiercs. HaGmromaeTcs
JaKe POCT KOJIMYECTBA BOOPYKEHHBIX KOH(PIMKTOB, YTO CBSI3aHO B TIEPBYIO
o4epeap ¢ HAPYLICHUEM BOEHHOTO PaBHOBECHS B MUPE.

[IpuHATBIE pemIEHHS O COKPAIIEHHWH SACPHBIX MMOTCHUIUAJIOB, 3aIpe-
HICHUU U YHUUYTOXKECHUU XUMUYECKOTO OPY>KHUSI CHU3WUIIA BEPOATHOCTh Mac-
CHPOBAHHOTI'O IPUMEHEHHUS OPYKHUSI MACCOBOTO MOPAKEHUS B COBPEMEHHBIX
BOMHAX U BOOPY>KEHHBIX KOH(IUKTAX.

B pesynbrate cMmsrueHus MexIAyHApOJAHOW OOCTAaHOBKHM HEMOCpE-
CTBEHHasl yrpo3a MpsMou arpeccuu npotuB PecrmyOnuku benapycek nei-
CTBUTEJIbHO YMEHBIIWIACh, HO BOEHHAs ONACHOCThb JJI HEE MPOJOJIKAET
COXPaHATBCSA U IPU OINPENCIICHHBIX YCIOBUAX MOYKET IEPEPACTH B BOCH-
HbIE KOH(QJIMKTHI PAa3IMYHON MHTEHCUBHOCTH.

I'maBHBIMM BO3MOKHBIMU MCTOYHHKAMH BOEHHOW OITACHOCTU M BOEH-
HOU yrpo3bl Ui benapycu cerogsst MOryT CTarh:

— TEPPUTOPUAIIBHBIE TPETCH3UH;

— CTpEeMJICHHE K 3aXBaTy HAIIMOHAIBHBIX OOTATCTB;

— CTPEMJICHHE ONPEJCICHHBIX TOCYIAPCTB U KOAIHUIMU K Pa3pELICHUIO
KOH(JIMKTOB CUJIOBBIMU METO/IaMHU;

— JEUCTBUS IPYTHX TOCYIAPCTB MO JeCTAaOMIU3AlUA BHYTPUIIOIUTHU-
YeCKOM 00CTaHOBKU;

— pacLIUpEeHHE BOCHHBIX COIO30B M HApPYIIEHUE MEXIYHAPOIHBIX J0-
rOBOPOB;
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— pacnpocTpaHEeHUE OpPY>KHUsI MACCOBOTO MOPAKEHUS, MOSBIEHUE HOBO-
TO OPYXKUS;

— HECTAOMJIBHOCTh BOEHHO-TIOJIUTUYECKON 0OCTaHOBKU;

— pacuMpeHue MaciTaboB TEPPOPU3MA.

CornacHo porHo3am, BOCHHbIE KOH(IUKTBI MOTYT BO3HUKHYTh B CBSI-
3U C pa3BepHyBILIEHCS OOpb0OON TpaHCHALIMOHAIBHBIX CHUJI 32 MCTOYHUKH
CBIpPbS U COXPAHEHHE KOHTPOJSA HaJ PpacCHpeAcIICHHEM COKpaLArOIIUXCs
HEPropeCcypCcoOB M 3a UX HOBBIM NEpeies Ha IUIAHETE.

Kakum xe MokeT ObITh XapaKkTep HOBBIX BO3MOXHBIX BOWH U BOOPY-
KEHHBIX KOH(JIUKTOB?

B nocnennee necaTuieTve NpOU30LIET PEIIUTENbHBIA MOBOPOT BO-
CHHBIX TEOPETUKOB U MCTOPUKOB K pa3pabOTKe HOBOW KOHLIETIIMH BOW-
HBI, HOBBIX ()OpPM U CIIOCOOOB BOOPYXKEHHON 00pbhOBI. OHU HCXOIAT U3
TOT0, YTO MOSBUIMCH HOBEUIIINE TEXHOJIOTHUHU, BBICOKOTOYHOE OpPYKHE Ha
HOBBIX (PM3MYECKUX MPUHLMIAX, YTO HEM30EKHO U3MEHUT XapakTep Oy-
JyILI€! BOMHBI.

XapakTepHble 4epThl COBPEMEHHbIX BOMH. K TakoBBIM OTHOCATCS:
CKPBITHOCTH IOJATOTOBKHM arpecCUM U PELIUTENIbHOCTh MOCTABJIEHHBIX IiE-
Jei, IpUMEHEHUE BCETr0 apceHalla CPEJCTB BOOPYKEHHOM OOpbOBI, Beje-
HUE ee BO Bcex cepax (Ha cyiie, MOpe, B BO3JyXe U KOCMOCE) IIPU BO3-
pacTarolel poiu CpeCTB BO3AYIIHO-KOCMHUYECKOT0 HamaaeHus: U uHop-
MaIlMOHHOW OOpBOBI, aKkTHBHas Oopb0Oa 3a 3aBOEBAHUE CTPATETUUYECKOMN
VWHULMATUBBl U MPEBOCXOJCTBA B YIIPABICHUHU, OTHEBOE MOPAKEHUE BaX-
HEHIINUX OOBEKTOB PKOHOMHUKU U MH(PACTPYKTYphl TOCyAapcTBa Ha BCIO
[IyOMHY UX pa3MElICHUS.

Baxxnoit oco6eHHOCThI0O BOEHHBIX KOH(IuKTOB XXI Beka sBisercs
NPEANOYTEHUE TaK HA3bIBAEMBIM JUCTAHIMOHHBIM JEHCTBUAM, KOTOPHIE, B
OTJINYUE OT KOHTAKTHBIX, CBOJAT 0 MUHUMYyMa 00€BOE COPUKOCHOBEHUE
C MPOTUBHUKOM, TMOBBIIIAS y/IETbHBIN BeC MOPaXKEHUs Ha TaJbHUX MOJCTY-
nax (Hampumep, 6e3 BxoxzaeHus B 30Hy IIBO). Dto MoxeT, oueBHUIHO,
IPUBECTH K HCYE3HOBEHUIO YETKOIO pa3AeieHusl GpOHTA U ThLIA.

B cBs3u ¢ 3TUM B KOHLENUUU BOWH HOBOT'O MOKOJIEHHS pEIIaroas
POJIb OTBOJUTCS HE >KMBOMU CUJIE, HE AJIEPHOMY, a BBICOKOTOYHOMY OOBIY-
HOMY OPYXHUIO M OpPYXHMIO Ha HOBBIX (DM3MUECKMX NPUHIUMNAX, MPEXKIe
BCETr'0 HE JIETAIBHOT'O BO3ACUCTBUSA, K KOTOPBIM MOXHO OTHECTH:

— JIa3€PHOE OPYXKHUE;

— UCTOYHUKH HEKOT€PEHTHOT'O CBETA;

— CBUY u un(pa3BykoBoe OpyxKHe;

— CpeCTBa PaAHOAIEKTPOHHON U HHPOPMAITMOHHOM O0pHOBI;

— BBICOKOTOYHOE OPYKHE HOBOT'O MOKOJICHUS;
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— METEOpOJIOrMYecKoe, Teo(PU3nYecKoe U OMOJIOTHUECKOE OpYKHE HO-
BOT'O MOKOJICHHUS;

— OPY’KHE DJIEKTPOMArHUTHOTO UMITYJIbCA.

EcTh ocHOBaHus moJyiaraTh, 4TO 3TH BUABI Opyxkus yepe3 10—15 ner, a
B HEKOTOPBIX CTpaHaX, BO3MOXKHO, U paHbIlIe, CYIIECTBEHHO OOECIICHST
pOJIb SIIEPHOTO, pa3pylIaT TOT YCJIOBHBIA Oapbep, KOTOPBIM IUTEIbHOE
BpEMSI PA3JIEISUIOCh SAEPHOE U OOBIYHBIC CPEICTBA MOPAKECHUSI.

BoeHHble TEOPETUKH HE HUCKIIOYAIOT MOJHOCTHIO BO3MOYKHOCTU IPH-
MEHEHHUS SIIEPHOTO U JIPYTHX BUIOB OPYKHUSI MacCoOBOIro mopaxkenus. Bo-
€HHBIMU JIOKTPHUHAMU BCEX SIJIEPHBIX TOCYJApPCTB MPEIyCMATPUBAETCSA TaK
Ha3bIBAEMOE OTPAHUUYCHHOE MPUMEHEHUE SJIEPHOTO OPYKHUSL.

Cnengyer y4WTHIBaTh, YTO W OOBIYHOE (HESJAEPHOE) BBICOKOTOYHOE
OpY>KH€ MOXKET BBI3BaTh MOCJIEACTBUS, COM3MEPUMBIE C pPeE3yIbTaTaMU
MPUMEHEHUSI TPAJUIIMOHHOTO OPYXKHUSI MAacCOBOTO MOPaKEHHUsS. ITO 00y-
CJIOBJICHO T€M, YTO B XOJI€ BOCHHBIX JCHCTBUM 1EIIMH OyAyT HE TOJBKO
BOEHHBIE OOBEKTHI (HAIIPUMEP, MYCKOBbIE YCTAHOBKH, a3pOAPOMBI U T. 1.),
HO U OOBEKThl SKOHOMHUKH, IYHKTBI YIPABICHUS, Y3JIbl CBS3U, TPAHCIIOPT-
HBI€ Y3JIbl, SHEPTOCUCTEMBI, OOOPOHHBIE MPEANPUATHS, CUCTEMbI >KU3HE-
oOecrieueHus HaceneHusi. BpiOopouHble pakeTHO-OOMOOBBIE yHaphl IO
HamOoJee ysI3BUMBIM MECTaM — MPOMBIIUICHHBIM O00BEKTaM, XpaHUJIUIIIAM
AXOB u pagnoakTUBHbIX 0TX0J10B, ADC U T. . — MOTYT HaHECTU YPOH,
CpPaBHUMBIH C MOCJENCTBUAMU siepHO KatacTpodsl. Hampumep, 6ombap-
nupoBkH B 1943—1945 rr. roponos pe3nena, 'amOypra, Tokuo npusenu B
KQXJIOM U3 3TUX FOPOJIOB K KEPTBAM HE MEHBIIINM, YeM aTOMHBIE aTaKu Ha
Xupocumy n Haracaxn.

Herae ananoruussiii 3QQGekT MOKET BBI3BATh MCIIOIH30BAHUEC JTAXKE B
HEOOJIBIINX MacIITa0aX BEICOKOTOYHOTO OPY>KHUSI TIO CUCTeMaM 0e30IMacHo-
CTH aTOMHOTO peaKkTopa WU XPaHWIHUIIAM PaJu0aKTUBHBIX OTXOJO0B U OT-
paboTaHHOTO SAEPHOTO TOIUIMBA. Pa3zpyliiieHrne cucTeM Terio0TBO/Ia OT aK-
TUBHOW 30HBI peakTopa CrocoOHO BbI3BaTh BHIOpoC 10 90% pagnoakTus-
HBIX 3JIEMEHTOB U MPUBECTH K PAJTUOAKTUBHOMY 3arpsi3HEHUIO TEPPUTOPUU
rontaapo ot 237 1o 410 TBIC. KB. KM.

HoBbie BoOpy’keHHBIE CHIIBI OYIyT HCIOJB30BATHCS HE CTOIBKO IS
BEJICHUSI TPAIUIIMOHHBIX BOCHHBIX JEUCTBHM, CKOJBKO JUIsI TOTO, YTOOBI
JUIIUTh TPOTUBHUKA BO3MOKHOCTU AKTHUBHO CONPOTHUBIATHCA. [ TaBHOE
IPU ATOM — TIOPa3UTh €ro Hambojee BaKHBIE OOBEKTHI IKOHOMHUKU M WH-
bpacTpyKTyphl. DTO MOXKET PENIaThCs: MPOBEICHUEM CIICIIMABHBIX OIle-
pauuii, yaapamMu KpbUIaThIX pakeT BO3AYIIHOTO U MOPCKOTO 0a3upoBaHuUs,
a TaKXKe MCTIOJI30BAHUEM CPEJICTB PAAHOIICKTPOHHOU OOPHOBI.

K xapakTepHbIM 0COOEHHOCTSIM COBPEMEHHBIX BOWH OTHOCSITCS:
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— paznuuHbie GOPMBI U METO/IbI OOEBBIX JACUCTBUI, B TOM YHCIIE U He-
TpaJULIMOHHBIE;

— COYETaHHE BOCHHBIX ONEpalUidl C MAPTU3AHCKUMH U TeppPOpUCTUYE-
CKUMU JEHCTBUSIMU;

— MIMPOKOE UCIOJIb30BaHUE KPUMHUHAIBHBIX (DOPMUPOBAHMIA;

— CKOPOTEYHOCTh BOGHHBIX jAeiicTBuit (30—60 cyTOoK);

— U30MPaTEeIbHOCTD MOPAKEHUS OOBEKTOB;

— MOBBIIICHHAs POJb JaIbHUX AUCTAHLIMOHHBIX OOEB;

— HAaHECEHUE TOYEYHBIX y/IapOB.

Ornoxa MpOTHUBOCTOSHUSI MACCOBBIX MHOIOMWIJIMOHHBIX apMHil B Iie-
pHOJ BOWHBI 3aBepiiaeTcs. ECTb OCHOBaHMS CUATATh, YTO YKE B HEAAIEKOU
NEPCIIEKTUBE BEAYIIasl poJib B BOMHAX OyJET OTBOJUTHCS MOJUTHUECKHUM,
HPKOHOMHUYECKUM, HH(OPMALIMOHHBIM U IPYTHM CPEICTBAM OOpBHOBI.

OnHyM U3 BO3MOKHBIX BAPUAHTOB CLIEHAPUS COBPEMEHHOM BOWHBI SB-
asieTcs cienyrouil. BenencTeue MexHaMOHAIBHBIX PAa3HOIIIACUA BO3HHU-
KaeT BHYTPEHHUW WM BHEIIHUWA BOOPY>KEHHBI KOH(MIMKT, B KOTOPBIA
BTATUBAIOTCS COCEHHUE TrocyaapcTBa. OH MOpPOXKAAET JOKAIBbHYK) BOWHY
aM00 pernoHaNbHBIA BOOPYKEHHBIM KOH(IMKT, KOTOpbIE 3aTeM Iepepac-
TalOT CHavajia BO BCEOOIYIO0 KPYTHOMACIITAOHYIO BOMHY 0€3 MpUMEHEHUS
SAJIEPHOTO OPYKHs, a B 3aKIIIOUUTENbHON (Da3e — B BOMHY 0€3 orpaHudYeHU
B BBIOOPE OpPYXKHUSI.

CornacHO BOGHHOW CTpaTeruu, 1modena B BOMHE BKIIOYAET 3 KOMIIO-
HEHTA!

1) pa3rpoM BOOpYKEHHBIX CUJI IPOTUBHUKA,

2) YHUUTOXEHUE €r0 SKOHOMUYECKOT0 OTEHIINAIIA;

3) cBepKEHUE MOJUTUYECKOTO CTPOSI.

Ceroanst He TpeOyrOTCSI OKKYIAUsl TEPPUTOPUN U CBEPKEHHUE IMOJIUTH-
YECKOI0 CTPOsl, @ JOCTATOYHO JIMIIb PA3PyIINTh SKOHOMUYECKHUI TOTEHIHAIL.

ITpumep — BoiiHa Ha bimxkHeM Boctoke — «bypst B MyCThIHEY.

B cBs3u ¢ 3TUM MEHSIETCA U POJIb BOOPYKEHHBIX CUJ B COBPEMEHHOM
BoiiHe. CyTb ee B criocoOHOocTH BoopyskeHHbix Cuil OTpa3uTh JUIUTEIbHbBIN
U MacCHUpPOBAaHHbIN aBUAIIMOHHO-KOCMUYECKUH yJap C pa3HbIX Hampasiie-
HUI 1 00€CTIeYnTh 3aIUTy SKOHOMHUKHU Ha BCEW TEPPUTOPUU CTPAHBI.

[Io OLEHOYHBIM MPOTHO3aM, B Clydyae BO3HUKHOBEHHs BOWHBI, JIaXKe
TOJILKO C MPUMEHEHHEM OOBIYHOTO OpY>KHUs, OHA MPUOOpETaeT YepThl IO-
BBIIIEHHOIO PHCKa H3-32 YIPO3bl pa3pylIeHUs MOTEHUUAIbHO OMACHBIX
00BEKTOB U (DaKTHMUECKH MPUOOpETaeT MoaoOue BOWHBI C MPUMEHEHHEM
OpY>KHSI MaCCOBOI'0 MOPaXKEHUS.

Yaapel M0 MOTEHIMAIBHO OMNAaCHBIM OOBEKTaM (ATOMHBIM 3JIEKTPO-
CTaHUUSAM, MPEANPUATUSIM XUMUYECKOU MTPOMBINUIEHHOCTH, XPAHUIIUIIAM C
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TOKCUYHBIMH BeliecTBamu, miiotuHaM ['DC u T. A.) OOBIYHBIMH BBICOKO-
TOYHBIMHU CPEJICTBAMHU MOPAKEHHUSI B KOPOTKOE BPEMsl BBIBEIYT U3 T0JIb30-
BaHUSI OTPOMHBIE TUIONIA/IKH, IPUBEAYT K TPYIHOBOCIIOIHUMBIM MOTEPSIM.
[Toxxapel Ha HePTIHBIX 00BEKTAX, BOSHUKIIUE B pe3yJbTaTe OOEBBIX JEH-
ctBuii B 1991 r. B 30He Ilepcuackoro 3ajinBa, SBUJIUCH TPUUUHON CHUKE-
HUSL TEMIIepaTyphbl BO3AyXa B PErHOHE, T. K. 00pa3oBaKCh OOIIMPHBIE 30-
HbI 3aJIbIMJIEHUS, 3aKPBIBIIME OT COJIHEUHOTO HU3Ty4YEHUS TEPPUTOPUM HA
yAQJICHUU JO0 THICSYH KUJIOMETPOB OT TOPSIINX HE(PTECKBAKMUH. DTO TO-
Oy»XmaeT rocyJapcTBa, B MEPBYIO Ouepeilb CUIbHBIE B BOGHHOM U SKOHO-
MHUYECKOM OTHOILIEHHUH, PEIIaTh BO3HUKAIOIIUE MEXKIY HUMHU IMPOTHBOpE-
YUsl IUBUIN30BAaHHO, MUPHBIMU CPEICTBAMH.

10.2. ApepHoe opyxue.
Mopaxkawume pakropbl AAepHOro B3pbiBa

SlnepHBIM OpY:KHMeM Ha3bIBACTCA OpPYKHE, Opa)Xarouiee IeicTBue
KOTOpPOTO OOYCJIOBJIEHO 3HEprueil, ocBoOOXKIarolieiics mpu saepHOM
B3DBIBE.

[Ipu ssmepHOM B3pbIBE HCTOYHUKOM SHEPIHH SIBISIIOTCS sI0epHble peaK-
yuu Oenenusi THKEIBIX SJep HEKOTOpbIX n30TonoB ypana (U-233, U-235) u
wiytoHust (Pu-239) mnm tepMosiaiepHble peaklMM CHHTE3a JIETKUX SJIEp
U30TOMNOB BOAOpOJa (IEUTEpHsl U TPUTHs) M OoJee TskKelble, HallpUMeEp
s]ipa U30TOIOB T'ENHSL.

Hennoit peakuue AejeHMs siA€P HA3bIBACTCS PEAKLUSA, KOTOpas,
HAYaBUIUCh JICJIEHUEM OJIHOTO WMJIM HECKOJIBKHX SZIEP, MOXKET MPOJOHKATHCS
B BelllecTBE 0€3 BHEIIHETO BO3ICHUCTBUS, T. €. ABJISIETCS CaMOPa3BUBAIOLIEHCS.

[lenHas peakiusi IejeHUs BO3MOXKHA TOJBKO B OMPEEICHHOM KOJH-
YeCcTBE ypaHa WIM IUTYTOHUS, MPEBBIIIAIONIEM €ro TaK Ha3bIBAEMYIO KpH-
TUYECKYIO Maccy.

Kputnueckass macca — 3TO HaMMEHbIIAsl Macca JEISIIErocs Bellle-
CTBa, B KOTOPOM MOKET Pa3BUBAThCS LIEMHAA AI€pHAs peakys JCICHUS.

BenuunHa KpuTHYECKOW MacChl MOKET K0JIeOaThCsl B IIMPOKHUX Mpese-
Jax M 3aBUCUT OT Buja jnensmierocs BemiectBa (U-233, U-235, Pu-239)
(GOopMBI U pa3MepoB 3apsAI0B, COAEPKAHUS JESAIIMXCSA U30TOMNOB, MIIOTHO-
CTH BELIECTB, HAINYUS OTpakaTesiel HEUTPOHOB, UMITYJIbCHBIX UICTOYHHKOB
HEUTPOHOB U Ipyrux ¢akTopos. Tak, HarpuMep, I chepruueckoro 3apsaa,
conepxamiero 93,5% ypana-235 npu IUIOTHOCTH BemecTsa 18,8 r/em’, kpu-
TUYecKas Macca 0e3 oTpakaTeseld HeWTPOHOB paBHA 48 KT. 3a CUeT HAIUYUS
oTpakaTreneil HEMTPOHOB KpUTHUYECKAash Macca MOXKET ObITh 3HAYUTENIbHO
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yMeHblIeHa. BennunHa KpUTHYECKON MacChl TAK)KE PE3KO YMEHBIAETCA 110
Mepe YBEJIIMYEHUS COACPKAHUS AENSIIETOC BEIECTBA.

OCHOBHBIMU YAaCTSIMU SIIGPHOTO Ooempuriaca SIBISIOTCS: Jesieecs
BEIIECTBO (COOCTBEHHO SCPHBIA 3apsijl), OTpakaTeidb HEUTPOHOB, 3apsi
0OBIYHOTO B3pPBHIBUATOrO BEILIECTBA U HCKYCCTBEHHBIN HCTOYHUK HEUTPOHOB.

DopMUPOBAHME HAJKPUTUYECKOM MACCHI JEIAIIErOCs BEIIECTBA B
AJIEPHBIX 3apsAaax MOXKET OCYIIECTBIISATHCS PA3IUYHBIMU CIIOCOOAMH.

B sinepHOM 3apsiie MyLIeYHOr0 THIA JEJSIIEECS BELIECTBO A0 MO-
MEHTA B3pbIBA Pa3/JeIICHO HAa HECKOJBKO 4acTEH, Macca KaXKI0M M3 KOTO-
PBIX MEHbIIIE KpUTHYECKOH. 151 OBICTPOro COeAMHEHUS ITUX YACTEH B OJI-
HO LIEJIOE U MEPEeBOAA SAAEPHOTO 3apsia B HALKPUTHUECKOE COCTOSHHUE
IpUMEHsETCs B3phIB 00bIYHBIX BB (TpoTmi, rekcoren u ap.). B moment
B3PbIBAa 3TUX BELIECTB BCE YACTHU SACPHOTO 3aps/ia COCAUHSIOTCS B €IMHOE
esI0e, Macca ACISIIErocsl BEIIeCTBA CTAHOBUTCS OOJIbIIIE KPUTUYECKOM, B
HEM NPOTEKAET LEMHAs SAAEPHAs PEAKIMS JEJIEHNS U TPOUCXOINT SIACPHBIN
B3pbIB. [Ipy 1OCTH)XKEHMM KPUTHUYECKOW MAacChl peaklys IEJICHUS MHULUU-
pyeTCs INOTOKOM HEWTPOHOB, HCIYCKAaE€MBIX CIIEIIUAJIbHO BBOJAUMBIM B
AJIEPHOE 3aPSTHOE YCTPOMCTBO UCTOYHUKOM HEUTPOHOB.

B 3apsizax MMILUIO3MBHOrO THUNA (DOPMHUPOBAHUE HAIKPUTHUECKOU
MaccChl OCYIIECTBISAETCA MOBBIILICHUEM IJIOTHOCTH JEIISIIETOCS BEIIECTBA
IyTEM €r0 BCECTOPOHHEIo 00KaTHs JaBICHHUEM B3pbhIBa OOBIYHOTI'O B3PhIB-
4aTOro BellecTBa. Jlensdmeecs BEHNIECTBO B 3TUX 3apsAlax HUMEET Maccy
MEHbIIIE KPUTUYECKOM W pacrojiaraeTcsi BHYTPH 3apsga M3 OOBIYHOIO
B3pBIBUATOTO BemiecTBa. [Ipu B3pbIBE OOBIYHOTO B3PBHIBUATOTO BEIIECTBA
JIeJIsIIIeecs] BEIIECTBO MOJBEPraeTcsi CUIbHOMY 00KaTHIO, MJIOTHOCTh €r0
YBEIMYHUBAETCS, MACCa CTAHOBUTCS HAAKPUTHUYECKOM, U B HEM Pa3BUBAETCS
peakius nenenus. Yem Ooubliie cTeneHb 00KaTus, TeM BbIIIEC HAAKPUTHY-
HOCTb SIZICPHOTO TOPIOYET0 U, COOTBETCTBEHHO, 00JIbIIIE MOLTHOCTH B3PhIBA.
[Ipn yBenMYeHNH IJIOTHOCTH AEISIIETOCS BEIECTBA, HAIPUMEp, B 2 pas3a
KPUTHYECKasl Macca €ro yMeHbIIaeTcs B 4 pasa.

B nensix cHMKEeHUsl ypOBHS pa3pylLICHUs 30aHUM U COOPYKEHUH, T. €.
COXpaHEHUsI MaTepUabHbIX LIEHHOCTEW, CO3/1aHbl HOBBIE 00pa3Lbl SAECPHO-
ro OpyXHs, B YaCTHOCTU HEeMTPOHHAsA 00MOa, SHEPTUs B3pbIBA KOTOPOU B
OCHOBHOM TpaHC(opMHpyeTcs B T'yOUTENbHOE IS BCErO YKUBOTO HEWT-
poHHOoe uznyuyenue. [Ipu B3pbIBE HEUTPOHHOrO OOENpPHUNACa MOLUTHOCTHIO
B | KWJIOTOHHY Ha BBICOTE€ HECKOJBKHX COTEH METPOB Ha OTKPBITOM
MECTHOCTHU BC€ JIOY MOTUOHYT B Te€UCHHE 5 MUHYT Ha miomaau 270 ra
(1 ra = 10 000 m?). IIpu >TOM Bce OOBEKTHI U TPEAMETHI B 30HE BO3JEH-
CTBHs INPOHUKAIOWIEW paaualyy CaMH CTAaHYT MCTOYHHKAMH W3IIy4YEHUS.
Jl1st cpaBHEHUsA, OOBIUHBIN SIIEPHBIN 3aps]l aHAIOTMYHONM MOLIHOCTH MOpa-
YKaeT JII0JIeH Ha IUIoaau B 7 pa3 MEHbIIIE, YeM HeUTpoHHast 6oMoOa.
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B TepmosiiepHbIX 0oenmpumacax B KaYe€CTBE FOPIOYETO UCIOJIb3YETCS
CMECh M30TOIOB BOJIOPOAA — JIEUTEPUS U TPUTHSL. Peakius CuHTe3a JIETKUX
AJIEp BO3MOKHA JIMIIb [PU TEMIIEPATYpE, JOCTUTAIOLIEH IECATKOB MUJLIN-
OHOB I'PajlyCoB, MO3TOMY TEPMOSICPHBIE 3aPsIAbl UMEIOT B CBOEM COCTABE
AJIEPHBIN 3apsl AeseHusd. B TepMosiaepHOM 3apsie BCiel 3a B3pbIBHOM pe-
aKIMenl IEJCHUS, KOTOpas BBI3BIBAET HArPEB TEPMOSIAEPHOTO TOPHOYETO,
IIPOUCXOAUT UHTEHCHUBHAS PEAKIMsl COCAUHEHHUS SJIep aTOMOB JEUTEPUS U
TPUTHS, COMPOBONKIAOIIASACS BBIICIICHUEM OTPOMHOIO KOJHWYECTBA SHEP-
ruu. B pesynbpTaTe peakiiuy BO3HUKAET SAPO aToMa Telusl U CBOOOIHBIN
HEUTPOH: BBIICIIMBIIASICSA SHEPTUS PACHPEHCIACTCS MEXKIAY SIPOM aToMa
resqust (4 MaB) u meittponom (14 MaB).

2 3 4 1
H+3;H—>  He+ jn.

Mownocmb si0epubix 60enpunacog MPUHATO XapaKTepU30BaTh TPOTHU-
JIOBBIM IKBHBAJICHTOM, T. €. TAKUM KOJHMYECTBOM TPOTHJIA B TOHHAX, MPHU
B3pbIBE KOTOPOTO BBIACISAETCA TaKOE K€ KOJIMYECTBO SHEPIHH, UTO U MPHU
B3PBIBE JJAHHOTO SIZICPHOTO 3apsiia.

S nepHble 3apsbl 10 MOIIHOCTH YCJIOBHO JIEIISTCS:

1) Ha cBepxmainbie — A0 1 KT;

2) manbie — 1-10 kT;

3) cpenuue — 10—-100 kT;

4) kpynssie — 100 kT — 1 MT;

5) cBepxkpymnHble — cBbilie 1 MT.

B 3aBucumoctu OT 3amay, pemiaeMblXx TPUMEHEHUEM SIIEPHOTO Opy-
XKW, SIICPHBIC B3PBIBBI MOTYT MPOM3BOAUTHLCS B BO3AYyXE, HA TTIOBEPXHOCTH
3€MJIA U BOJBI, IO 3€MJIEM U BOLOM. B COOTBETCTBUM C 3TUM pPa3IMvarOT
BBICOTHBIN, BO3yIIHBIM, Ha3€MHBbINA (HAJABOAHBIN), MOA3EMHBIA (MOABOA-
HbIi1) B3PBIBHI.

Bvicommuulil SIepHBIA B3PBIB — 3TO B3PBIB, MPOM3BEICHHBIN HAa BBHICOTE
cbie 10 kM.

Bo30ywmnbiii spepHbIi B3pIB — 3TO B3PBIB, MPOU3BEACHHBIN HAa BHICOTE
10 10 kM, Kor/1a cBeTsmascs o0JacTh He KacaeTcs 3eMJIH (BOIBI).

Hazemnoiii (Ha0600mb1il) SIACPHBIA B3pBIB — 3TO B3pPbIB, IPOU3BEICH-
HBI Ha MOBEPXHOCTU 3eMJIM (BOJBI), TP KOTOPOM CBETSIIAsICs 00JacTh
KacaeTcsl MOBEPXHOCTU 3eMJIM (BOJIbI), a TBUICBOM (BOASHON) CTOJIO ¢ MO-
MeHTa 00pa30BaHUs COSUHEH C 00IaKOM B3phIBA.

Iloozemubiii (n0080OHDII) ANEPHBIN B3PHIB — 3TO B3PHIB, MPOU3BEICH-
HBIN MOJT 3eMJIek (BOJOM).

IMopa:xkawmue (akTopbl sIepHOro B3pbiBa. OCHOBHBIMH MOpaXka-
I0IUMU (DaKTOpaMU SIEPHOTO B3PHIBA SIBIISIOTCS
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1) Bo3ay1iHas yjiapHas BOJIHA,

2) CBETOBOE U3IyUYCHUE;

3) mpoHMKaroWas pajauarus;

4) paaAn0aKTUBHOE 3apakeHNE MECTHOCTH;

5) AAEKTpOMArHUTHBIA UMITYJIBC.

YaapHasi BOJIHA SIEPHOTO B3phIBa BO3HMKAET B pe3yJbTaTe ObICTPOro
pacIIMpEeHUs CBETSILEHCS paCKaJI€HHON MacChl Ta30B B LIEHTPE B3pbIBA U MPE/-
CTaBJISsIET COOO0 00J1aCTh PE3KOTO CHKATHS BO3/yXa, KOTOpasi paCpoCTpaHsIETCs
¢ OOJIBIIION CKOPOCTHIO OT IIEHTPA B3PhIBA B PAJUATBHBIX HATIPABJICHUSIX.

B MOMeHT simepHOro B3pbIBa B 30HE SIICPHOM pEaKUUU 1aBJICHUE JI0-
cturaet nopsiaka 100 mun. Mlla, remneparypa — 10 mutH. rpagycos. [lei-
CTBHE YJIapHOUN BOJIHBI MPOJOJKAETCS HECKOJIBKO CEKYHI.

[TopaxkeHus yJapHON BOJHOW BBI3BIBAIOTCS KaK JACHCTBHEM H30BITOY-
HOTO JIaBJICHUS, TAK U CKOPOCTHBIM HAIIOPOM, 00YCIIOBJICHHBIM JIBUKEHUEM
BO3]lyXa B BOJIHE.

TpaBMbI OT U30BITOYHOIO JABJICHUS YJIapPHOW BOJIHBI MO CTENEHU Jie-
JATCA Ha Kpatine msdxcenvie (pu n30biTouHoM naBieHun 80—100 klla) —
3aKaHYMBAIOTCS, KaK MPaBUJIO, CMEPTEIbHBIM HUCX0A0M; msoscensvie (50—
80 xIla); cpeoneti msascecmu (30-50 xlla) u neekue (20-30 kI1a).

31aHuUs U COOPYKEHHS C METAJUTMYECKUM KapKacoM pa3pylIatoTcs MpH
HM30BITOYHOM JIaBJIcHUH yaapHO# BoiHBI S0—80 kIla, kupnu4HbIC 3MaHUS —
3040 klla, nepeBsannsie crpoenus — 10-20 kIla.

[TopaxkeHuss 4enoBEeKy MOTYT OBITb HAHECEHBI TaKKe B pE3yJibTare
KOCBEHHOT'O BO3JICHCTBHUSI yAapHOU BOJIHBI JICTSIIIMMHU OOJIOMKaMU 3/IaHHM,
JIEPEBBEB, a TAKXKE MIPHU yaape B pe3yibTare orOpackiBanus. B psae ciyya-
€B TSHKECTh MOPAKEHUST OT KOCBEHHOTO BO3JICHCTBUS MOXKET OBITH OOJIBIIIE,
YeM OT HEMOCPEJCTBEHHOrO ACHCTBHS yIapHOW BOJIHBI, a KOJUYECTBO IO-
PaXXEHHBIX — MPE0OIaTAIOITUM.

Ha mapameTpsl yaapHOU BOJHBI 3aMETHOE BJIMSIHUE OKa3bIBAIOT PElb-
e, JIeCHbIE MAaCCHUBBI.

3amura HaceleHHsl OT yJIapHOW BOJHBI MOXKET ObITh OOeclieueHa Hc-
MOJIb30BaHUEM yOEKHIII.

CBeToBO€ H3JIy4YeHHe SIICPHOTO B3pbIBA — PE3YJIbTAT BBIACICHUS Y-
YUCTOUW PHEPTUU B BUJE YIbTPAPHUOIETOBBIX, BUAUMBIX U MHPPAKPACHBIX
naydeil. CBETOBOE M3IIYUEHUE XapPaKTEPU3YIOT C8EMOBbIM UMNYTbCOM — KO-
JINYECTBOM CBETOBOM DHEPIMH, IMaJaromel Ha | M> MOBEpXHOCTH, IEPIEH-
JTUKYJIIPHOW K HAMPABJICHUIO JIyYel 3a BpeMsl CBEUCHUS;, UBMEPSIOT B JIKO-
yJIAX Ha KBajgpaTHbiid MeTp (Jx/m?).

M cTOYHMKOM CBETOBOI'O M3JIYUYEHUS SBIISIETCS OTHEHHBIN 1Iap, COCTOS-
M U3 pacKaJIeHHBIX T'a3000pa3HbIX MPOAYKTOB B3phbIBa. TemmepaTypa B
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LEHTPE OTHEHHOIO IIapa BHavaie gocruraet nopsaka 10 mun. °C, a B KoHIE
ceeuenus (10 3—30 c¢) noHmwkaercs 10 1-2 Teic. °C. Bpems cBeueHus OrHeH-
HOT'O IIapa 3aBHCHUT OT MOIIHOCTH B3pbIBAa: IIPU MOIIHOCTH B3pbiBa 20 KT —
3¢, mpu 10 Mt — 23 c. Bo3nelicTBre CBETOBOIO M3JyYEHHs Ha JIFOACH BbI-
3bIBACT OXKOTM KOXKM, IOPAXKEHHE IJIa3 U BpeMeHHoe ocierieHne. Oxoru
BO3HUKAIOT OT HEMOCPEACTBEHHOTO BO3JIEHCTBUS CBETOBOI'O M3JIyYEHHS Ha
OTKPBIThIE YYACTKH KOXH (TIEPBUYHBIE 0KOTH), @ TAKXKE OT TOpsILei oaex-
JIbl B OYarax mokapoB (BTOPUYHBIE 0XKOTH). B 3aBUCUMOCTH OT TSXKECTH TO-
PaXKEHHsI O’KOTH JEIIATCS Ha YEThIPE CTEIICHU: nepeds — NOKPACHEHUE, MpU-
NyXJOCTh U OOJE€3HEHHOCTh KOXH — OT CBETOBOI'O HMMITYJIbCa MOIIHOCTBIO
100-200 x/Ix/M%;, emopas — obpasoBanue myswipeii (200400 kIHx/m?);
mpembs. — OMEPTBJIEHHE KOKHBIX IIOKPOBOB M TKaHeh (400600 x/[x/m?);
yemeepmas — obyrnuBanue Koxu (6omee 600 kJx/Mm?).

O>xoru raazHoro AHa (Mpu MpsIMOM B3IVISLZIE HA B3PbIB) BO3MOXHBI Ha
pPAcCTOSIHUSX, TPEBBIIAIOIINX PATNYChl 30H OXKOrOB KOXHU. BpemeHHoe
OCTICTJICHNE BO3HHMKAE€T OOBIYHO HOYBIO M B CYMEPKM W HE 3aBHCUT OT
HarpaBJICHHs B3IJIsIa B MOMEHT B3pbIBa U OyJIET HOCUTh MacCOBBIH XapakTep.

CBeTOBOE M3IIyUYEHHE SIEPHOTO B3pbIBA B HACEJIEHHBIX IYHKTaX MO-
JKET BBI3BATh MACCOBBIE IOKApbl BCIEACTBUE BO3TOpPaHUs T'OPIOYMUX MaTe-
pHaJOB, IEPEBSIHHBIX KOHCTPYKIMUHN 34aHUN U cOOpykeHuu. [loxkapsl Mo-
I'yT BO3HUKaTh B pe3yJIbTaTe pa3pylIeHUs Meuel, HarpeBaTeabHbIX mpuodo-
POB, ra30BbIX KOMMYHHUKALW, 3aMbIKAaHUS 3JIEKTPOCETEN U T. 1.

HanexxHas 3amura HaceleHHs] OT CBETOBOTO M3JIYYEHHUS] MOXKET ObITh
o0ecrniedyeHa 3alUTHBIMUA COOPYXEHHUsAMH (yOEKUIaMH U MPOTUBOpaIUa-
IUOHHBIMH YKPBITHUSIMU).

[Iponukawmas paguamusi sJICpHOTO B3pbIBA NPEICTABIACT COOOU
COBMECTHOE raMMa- W HEWTPOHHOE u3iydeHue. llopaxkaromee neicteue
npoHukaronei paguauun aures 10—15 ¢ u pacnpocTpansieTcs B 3aBUCH-
MOCTH OT MOIIHOCTHU JIEPHOTO B3pbIBA B paauyce 10 4 KM. 3a 3TO Bpems
OTHEHHBIM IIap SAEPHOrO B3pbIBA IOJHUMAETCS HA BBICOTY, MPEBBIIIAIO-
YO PaIAyC AEHUCTBUS MPOHUKAIOIIEH pagUualvu.

[IpoHukaromas paavanus OKa3blBa€T CUJIBHOE HOHHU3UPYIOIIEE BO3-
JEHCTBUE HAa OPraHU3M YEeJIOBEKa U Jpyrue OMOJOTHUYECKHE OOBEKTHI, BbI-
3bIBast JIy4eByto Oosie3Hb. [lon neficTBueM HEHMTPOHOB, KpOME TOTO, Hepa-
JMOAKTUBHBIE aTOMBI CPEJIbl TPEBPAIIAIOTCS B PaIUOAKTHUBHBIE, T. €. 00pa-
3yeTcs HageOeHHas AKMUBHOCMb.

[lopaxaromee NeMCTBUE NMPOHMKAIOIMIEH paJdalMM XapaKTEPU3YETCA
BeNUYUHOU 003bl U3TYYEHUS, T. €. KOJIUYECTBOM SHEPIUU PaIMOAKTUBHBIX
W3JIyYEHUH, TTOTJIONEHHON €IMHULICH MacChl 00Jy4aeMOil Cpeibl.
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Ha ocHOBaHMM MHOTOYHMCJIEHHBIX JAHHBIX, COOpaHHBIX B XUPOCUME U
Haracaku, Ob110 ycTaHOBIIEHO, uTO J03a paguanuu 5 3B (500—-600 03p) siB-
asieTcss aOCOJIIOTHO cMepTenbHOM st uvenoBeka. Jloza 3-—4 3B (300-—
400 69p) y 50% o00y4eHHBIX BBI3BIBAET CMepTENIbHBIN ucxon. [Ipu obmy-
yeHuu no3ou 1,5-2 3B (150-200 63p) y moJIOBUHBI JIFOAeH HAOIIOAAIOTCS
BBIPAKEHHBIE TPU3HAKHU JTy4YEBOTO MTOPAXKEHUSL.

[IpoHukaromas paguanusi SIBISETCS OINPEIETSIONMM MOpaKaroUM
dbakTopoM I JIF0/IeH TOJILKO MPHU B3PHIBaX C TPOTUIOBBIM HKBUBAJICHTOM
MeHee 10 KT, T. K. mpu 0OoJiee MOIIHBIX B3pbIBaX PaauyC MOPa’KAIOIIETO
JENUCTBUS MPOHUKAIONIEH paguanuu OyneT 3HAYUTENIbHO MEHBIIE paauyca
JEUCTBUS yIAPHOMN BOJIHBI U CBETOBOT'O U3JIYUYCHHUS.

3alIUTHBIE COOPYXEHHUs, 00ECIEUMBAIONINE 3alIUTy HACEIEHUS OT
yAapHOU BOJIHBI, 00ECTICYMBAIOT 3AIUTY U OT MMPOHUKAIONICH paJHaIIHH.

PannoakTuBHOE 3apa’k€HUE MECTHOCTH SIBIISETCS CIIEICTBUEM TpEX
CIEAYIOIIUX MPUYHH.

1. OCHOBHOM NPUYMHON PATUOAKTUBHOTO 3apa’K€HUSI MECTHOCTH SIB-
JISIFOTCSL «OCKOJIKM» JENeHUs siaepHoro roprouero. CymectByeT okoio 40
Pa3JIMYHBIX BapUAHTOB JIEJICHUS 1€ ypaHa WIN IUIyTOHHUS B XOJ€ LEMHON
SAIEPHON peakiuu. DTO MPUBOAUT K oOpa3zoBaHui0 80 MEPBUYHBIX OCKOJI-
KOB — M30TOIOB Pa3IMYHbIX XUMUYECKUX IJIEMEHTOB CPEIHEN YacTH MepHu-
onuueckor Tabmunel 1. . MenneneeBa. bera-pacnajg MHOTHX OCKOJIKOB
COTPOBOXKIAETCS TaMMa-u3JIydyeHHEeM M OOpa30BaHUEM PaTUOAKTUBHBIX
AJIEp aTOMOB APYTUX 3JIEMEHTOB. B cpeaHeM KaXplil IEPBUYHBIA OCKOJIOK
neneHus npereprneBaet 3—4 mocienaoBaTeNbHbIE CTaUU PAaJIMOAKTUBHOTO
pacrajia, 3aKkaH4MBaOIINECs: 00pa30BaHUEM CTAOWIBHBIX SIAEP; IPU 3TOM B
KaXIO0W IENOYKe paJrOaKTUBHBIX MpeBpalleHuil ucmyckaercs 3—4 Oeta-
yacTullbl U 1 ramMMa-kBaHT. Bcero cpeu npoayKToB AeIeHUs OOHAPYKEHO
0ko0J10 200 pa3nuyHbIX U30TOMOB 36 XUMUYECKUX FJIEMEHTOB.

Ha xaxxayio KWJIOTOHHY MOIIHOCTH B3pbIBa 00pa3yercs okoyio 37 T
npoayKToB jaesneHus (wiu 37 kr Ha 1 MT).

2. Bropoii npu4rMHON paguoakTUBHOIO 3apaKEHHUSI MECTHOCTH SIBJISIET-
Cs HABEJECHHAsl aKTMBHOCTH, KOTOpas MMEET BaXXHOE 3HAUECHHE TOJIBKO B
30HE PACIPOCTPAHCHUS HEUTPOHOB.

PannoakTuBHBIE M30TONBI AMIFOMUHUS, MapraHiia U HaTpus MOJ ACH-
CTBHEM HEUTPOHOB 00pa3yloTcs B 30HE paguycom mpumepHo 800—-1000 m
OT TIeHTpa B3pbiBa. HaBeneHHass akTHBHOCTh MOXKET 00pa30BaThCS TaKKE B
pa3IMYHBIX KOHCTPYKIIMOHHBIX MaTepraiax. [Ipu pagroakTUBHOM pacmnaje
AKTUBHPOBAHHBIX U30TOIMOB UCITyCKAIOTCS O€Ta-4acTHUIIBI U TaMMa-KBaHTHI.

3. Kpome npoayKTOB JiefieHUs] 1 HaBEJICHHOW aKTUBHOCTH CYIIECTBYET
€lle TPEThi NMPUYMHA PATUOAKTUBHOIO 3apaKCHUS — HE pa3/ieNMBIIAsICS
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4acTh SJAEPHOTO 3apsaaa (ypaHa WIH IUTYyTOHHS). DTH 3JIEMEHTHI SBIISIOTCS
anb(a-aKTUBHBIMH.

CrerneHb paJMOaKTUBHOTO 3apa)KEHUS MECTHOCTH, pa3Mephl U (opma
30H 3apaKeHMsI 3aBUCAT OT psiia (PaKTOPOB: MOIIHOCTHM U BHUAA B3PbIBA,
CKOPOCTU U HaIlpaBJICHUS BETpa Ha Pa3HOUM BBICOTE B Mpejesiax BbICOTHI
MoIbeMa PaMOaKTUBHOIO 00JIaKa, penbeda MECTHOCTH, XapaKTepa TpyHTa
B paliOHE B3PHIBA.

Xapaktep paJlMOaKTUBHOTO 3apaKeHHsI MECTHOCTU B OOJIBIIION CTere-
HU 3aBUCUT OT BUJIA SIIEPHOTO B3phIiBa. [Ipy BO3MyIIHOM B3pBIBE paloaK-
TUBHBIE YAaCTHIIBI 00pa3yroTCs M3 aTMOC(hEpHON MbLIM, MaTepuaioB Ooe-
npunaca v Biara Bo3ayxa. [locne ocTeiBaHus 00aKa B3phIBa U KOHJCHCA-
IIUU TTaPOB CPEIHUE Pa3MEPhl ITUX YACTHI] PABHBI HECKOJIBKUM MUKPOHAM.
OHu MeIeHHO OocelaroT B atMocdepe, MIUTEIHLHOE BPEeMsI OCTAIOTCS BO
B3BEIIICHHOM COCTOSIHUH, YHOCSITCS BO3IYIIHBIMHA TOTOKAaMH Ha OOJIBIIIOE
pPacCTOSTHUE W PACTIPEICISIOTCS Ha OoNbImMX Iiomansx. [lostomy mpu
BO3TYIIHBIX B3PhIBAX CHJILHOTO 3apayKEHUS HE HAOFOIaeTCsl.

Haunbonee cunpbHOE pauoakTUBHOE 3apakeHUE MECTHOCTH 00pa3yeT-
Csi TPU HA3EMHBIX U HETIyOOKMX TMOJ3EMHBIX SJIepHBIX B3pbIBax. [lpu
HAa36MHOM B3pbIBE OOJIBIIOE KOJIMYECTBO T'PYHTa 3aXBaThIBACTCS OTHEH-
HbIM I1apoM. [1o Mepe mogbema OTHEHHOTO IIapa U €ro OXJAXIACHUs pa-
JTMOAKTUBHBIE MPOAYKTHI MEPEMEIINBAIOTCS ¢ TPyHTOBOM mbuIbio. [locre
cTabmiau3anuu 00JIaKO TEepeMeIIaeTcsl B HANpaBICHUH JBUKCHHUS BO3-
JIYIIHBIX MOTOKOB. M3 0o0iiaka oca)kJaloTcsi Ha MOBEPXHOCTh 3€MJIM Ya-
CTUIIBI M OOpa3ylT paauOaKTUBHBINA cien. Pa3mepsl paaroakTUBHOTO
ciena 3aBUCST OT MOIITHOCTH B3PBIBA U CKOPOCTH CPEIHETO BETpa, pa3me-
PBI 30H 3apaKCHUST YBEIUIMBAIOTCS. 3apakKeHHE MECTHOCTH Ha Clie/ie He-
PaBHOMEPHO.

[TockonmpKy TOpakaroliee IEUCTBHE PAJAMOAKTHBHOTO 3apakKeHUS
00yCITOBIMBAECTCS B OCHOBHOM TaMMa-W3JIy4E€HHUEM, HCIyCKaeMbIM TIPH
pacrajzie paJuOaKTHUBHBIX BEIECTB, TO CTENEHb 3apa)KCHUS MECTHOCTHU
IPUHATO XapaKTEPU30BATh MOIIHOCTBIO 3KCIMO3UIIMOHHON 110361 (MO/])
X (P/4) mubo nmo3oit paguanuu 10 MOJTHOTO pacmnaja paguoaKTUBHBIX Be-
uiectB X (P).

[lo cremeHu 3apakeHHs] MECTHOCTH W BO3MOXHBIM IOCJIEACTBUSM
BHEIITHEr0 OOJIyYeHHS CJIe]l YCIOBHO JEIHUTCS Ha 4 30HBI: YMEepeHH020 3a-
padicenusi (30Ha A), cunvrHozo 3apadicenus (3oHa b), onacroeo 3apasicenus
(3oHa B) u upezgviuaiino onacroeo 3apasicenus (3ona I'). MOl Ha BHe-
HUX FPaHULAX 3TUX 30H 4epe3 1 yac mocie B3pbiBa cocTaBisioT 8, 80, 240
u 800 P/4, no3pl pamuanuu A0 MOJHOTO pacmaia — COOTBETCTBEHHO 40,
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400, 1200 u 4000 P. C TeyeHueM BpEMEHH, BCIEICTBUE E€CTECTBEHHOTO
pacnaga paauoaKTUBHBIX BemlectB, MO/l Ha ciene paauoakTUBHOTO 3apa-
KeHusl ymeHbInatorcs. Crnaja ypoBHS paguallii MOJIUHSIETCS 3aBUCUMOCTH
-1,2
. .t
Xt = XO I Py
Ly

rae X, — yposens paguamuu (MD]I) Ha m060e 3aJaHHOE BpeMs f Tocie

B3pBIBa, P/a; X o — ypoBeHb paguanuu (MO]l) Ha u3BecTHOE BpeMs f I10-

cjie B3phIBa, P/4.

Jis mroer Ha 3apaK€HHOM MECTHOCTH OCHOBHYIO ONACHOCTh MPEI-
CTaBIIICT BHEIIIHEE TamMMa-o0JIydeHHe, KoTopoe 00Jiaaer OOJbIIoN Ipo-
HUKAOIICH CIIOCOOHOCTHIO M OKA3bIBAET pa3pyIIaoIiee IeHCTBHE HA TKAaHU
OpraHu3Ma U KPOBETBOPHBIE OPTaHHI.

JIist HaAe)KHOM 3aIIUTHI JTIOJIEH OT 00TydeHUs HEOOXOIMMO HCITOJIb30-
BaTh yOEXHWINA M MPOTUBOPATIUANMOHHBIE YKPBITHS C KO3(PPHUIIHEHTOM
ocnabnenus 6omnee 100.

DJIEKTPOMArHUTHBIN MMIYJIbC. [Ipy snepHBIX B3pbIBaX B OKpyXkKa-
IONEM TPOCTPAHCTBE BO3HUKAIOT JJIEKTPOMArHUTHBIE TIOJISI, KOTOPBIC
HABOJIAT AJICKTPUUYCCKUE TOKH U HAIMPSDHKEHUS B TPOBOAAX M KaOesIx BO3-
JOYIIHBIX W TOJ3EMHBIX JIMHUHM CBSI3M, YIIPABIICHHS, CUTHATU3AINH, DJICK-
Tpomiepenaun, B aHTEHHAX PaJuOCTaHIMKA. B cuiy KpaTKOBpEeMEHHOCTH
AJIEKTPOMArHUTHBIX TIOJICH SACPHOTO B3phIBA WX NPHUHATO HA3bIBaTh
anekmpomazHumuovim umnyibcom (AMN).

OIHOBPEMEHHO HW3ITyYarOTCS PAJIMOBOHBI, PACTIPOCTPAHSIIONIUECS Ha
OOJIBIIME PACCTOSIHHS OT MECTa B3phbIBa. Pagnon3ydeHus BOCTIPUHUMAIOT-
Csl palMOTEXHUYECKOW amnmapaTypoil Kak KpaTKOBpEMEHHas MoMexa, aHa-
JIOTUYHAsl TIOMEXE OT alIeKOW MOJIHHH.

HaBeneHHble TOKM M HANPSKEHUSI O0JbIIIEH BEIMYUHBI IOCTUTAIOT MPU
KOHTaKTax (HAa3eMHBIX) W HHU3KUX BO3IYIIHBIX SIAEPHBIX B3pbIBax. [lpu
MO/I3€MHBIX (TIOJIBOJHBIX) U BHICOKMX BO3AYIIHBIX B3pbiBax OMU mpakTu-
YECKU HE OKA3bIBAET MOPAXKAIOIIETO BO3ACHCTBUS.

[Ipu Ha3eMHBIX ¥ HU3KUX BO3JIYIIHBIX B3phIBAX B 30HE PAJIUyCOM He-
CKOJIbKO KMJIOMETPOB OT MECTa B3phIBa B JIMHUAX CBSI3U U AJIEKTPOCHAOMkKe-
HUSL HABOJSITCS HAIPSOKEHUS, KOTOPhIE MOTYT BBI3BaTh MPOOOH U3OISAIIUU
IPOBOJIOB U Ka0eseil OTHOCUTENBHO 3eMIIH, MPOOOU M30JSAIUN JIEMEHTOB
anmaparypsl U yCTPOMCTB, MOJKIIIOUEHHBIX K BO3IYIIHBIM U TOJ3E6MHBIM
JUHUSIM.
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Jlunuu snekTpornepenay U ux 000pyJ0BaHUE PACCUMTHIBAIOTCS Ha pa-
Oouee HaIpsHKEHHUE, U3MEPsieMoe JECATKaMU U COTHSIMU ThICSIY BOJIBT. [lo-
ATOMY BO3AEHCTBHE HA HUX DMMU HEe MPUBOIUT K OMACHBIM MTOCIEICTBUSAM.

BozaeiictBuio OMU CUNTBHO MOJBEP>KEHBI JIMHUU CBSI3H, TaK KaK MpHU-
MEHsIEMblE B HHMX KaOelIu W almaparypa UMEIOT JJIEKTPUUYECKYHO MpOoU-
HOCTb, HE TIPEBBINIAIONIYI0 2—4 KB HanpsKeHus MOCTOSTHHOTO TOKA.

3ammuTa or OMU nocruraercs 3KpaHUPOBAHUEM JIMHMK YHEProcHao-
JKCHMSI M YIIpaBJICHUS, a TaKXKe anmnapaTypbl. Bce HapyXHbIE JIMHUW JOJIK-
HbI OBITH XOPOIIIO U30JIUPOBAHHBIMU OT 3EMJIIH.

10.3. O6bluHOE opyXKMe U ero noparkatowme ¢aKTopbl

Hapsiny ¢ coBeplieHCTBOBAHMEM KaTETOPUH OPY>KUSI MAacCOBOTO IIO-
paXX€HUsI COBPEMEHHBIC TOCYJIapCTBa PAa3BUBAIOT M COBEPIICHCTBYIOT
O0OBIYHBIE CPEJICTBA MOPAKEHUSI, KOTOPbIE MOTYT MPUMEHSTHCS KaK B sAEp-
HBIU, TaK U B 0€3bsICPHBIN IEPUO/T BOMHBI.

OObIyHBIE CpEeACTBA MOPAXKEHUS, MPU MPUMEHEHUU KOTOPHIX MOTYT
BO3HMKATh OYarv MOpakeHHsl, — 3TO 3a)XKUTaTeNIbHbIE CPEJICTBA, Ooenpumna-
Chl 00BEMHOTO B3phIBa, KACCETHBhIE Ooempurachl (Tak Ha3bIBAEMOE «ILIO-
HIaHOe» OpyXkue), hyracHbie OOENpUNachl OOJIBIITON MOIIHOCTU U JPYTUE
BUJIBI OPYKUSL.

3axkurarejbHOe OpPY:KHe BKIIOYACT 3a)KUTATENbHbIE OOempuIiachl u
OTHECMECH, a TAaKXKE CPEICTBA MX IOCTAaBKM K Lenu. JlencTBue 3akura-
TEIBHOTO OPY>KHSI OCHOBAHO Ha MCIOJIb30BAaHUU 3a)KUTATEIIbHBIX BEILECTB,
KOTOpPbIE IPUMEHSIOT B BUJIE CMECEH B )KUAKOM, KEJI€0OPa3HOM U TBEPAOM
BU/JIE; IPY TOPEHUU OHM CIIOCOOHBI BBIIETATH OOJBIIOE KOJIUYECTBO TEIlIa
Y pa3BHUBATh BBHICOKYIO TeMImepaTypy. B 3aBUCUMOCTH OT XUMHUUYECKOTO CO-
CTaBa 3a)KUraTelIbHbIE BEIIECTBA JIETATCA Ha 2opAujue ¢ UCNOIb308aAHUEM
Kuciopooa e6o3dyxa (HamaiM, MUporeib, Oenblii ¢ochop, CIaB «dJeK-
TPOH») U 2copawue 6Oe3 odocmyna 6030yxa (TEPMUT W TEPMHUTHO-3a-
JKUTaTelIbHbIE COCTaBbl, KUCIopoAocoaepamme conun). [locaeanre B cBo-
€M COCTaBe COJEPKAT OKUCITUTEIH.

3axkurarejbHble BellleCTBA HA OCHOBE HE(PTEMPOIYKTOB U OpraHuye-
CKHMX TOPIOYMX PACTBOPUTENICH THIIA HANIAJIMOB aMEPUKAHCKHUE BOMCKA K-
POKO HMCHIOJIB30BaIM B nepuo BoviHbl B Kopee u Bo BeeTtHame. Xapakrep-
Hasi 0COOCHHOCTH MOPAXKAIOMIETO AEHCTBUS HamaliMa — COYETaHUE ero 3a-
YKUTATEIbHBIX CBOMCTB C OTPAaBISIONIMM JEHCTBUEM OKHCHU YTIepoja,
oOpazyronieics npu ropeHuu HamnainMa. CnocoOHOCTh HamajaMa HaJaulaTh
Ha MOpaXEHHbIE YYACTKU MPUBOJUT K CHJIBHBIM OXKOTraM C KOaryisiiueu
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MBIIICYHBIX, KUPOBBIX M JIPYTUX TTyOOKO PACIIONOKEHHBIX TKaHEH, a Mpu
NOMNaJaHUK HA Pa3IMYHble KOHCTPYKUHUHU 3aTPyAHSIET TylUIEHUE BO3HUKAIO-
IMX TOKapoB. 3a)KUraTelbHble 0OENpPUIIAChl U OTHECMECH MPUMEHSIOTCS
aBUalMel (3axuraTenbHble 0aku, O0OMOBI, KacCeThl), apTHUILIepUeH (3aKu-
ratejibHbIe CHapsi/ibl, MUHBI) U C TTIOMOIIBIO OTHEMETOB.

BakyymHoe opy:xkue — Ooenmpumacbl 00beMHOro B3pbiBa. J[iis
CHapsKEHHUs TaKuxX O00empHUIacOB UCIOJb3YIOTCS JKUJIKUE U MacTooOpas-
HBIE pELeNTypPsl YIIE€BOJOPOAHBIX TOPIOYUX BEIIECTB, KOTOPBIE IIPH pac-
NBUIEHUHM B BO3JYLIHOM cpeie B BUJIE a’po30Jisi 00pa3yloT B3pbIBUATHIE
TOIUIMBHO-BO3JIyIIIHbIE cMecHU. JlelicTBUe Takux OOenmpunacoB OCHOBAHO
Ha OJTHOBPEMEHHOM MOJPBIBE PACHBUICHHOTO 00JIaKa FOPIOYUX CMECEHl B
HECKOJIbKUX TOYKax. B pe3synbprare B3phIBa MO BCceMy 00beMy oOpasyer-
Csl JKeCTKas yJapHas BOJHA, PE3KO BO3pacTaeT TemIlleparypa BO3ayXa,
co3zaeTcs 0OeqHEHHAss KMUCIOPOJOM M OTPaBJIEHHAs MPOJYKTaMU Cropa-
HUg aTMocdepa. DHeprus B3pblBa U Mopaxkarollee AeicTBue Ooenpumna-
coB 00bEMHOT0 B3phIBa B 4—6 pa3, a B MEepCNEKTUBE, IO MHEHUIO aMEPH-
KaHCKUX CIEIUAINCTOB, MOTYT ObITh B 10—12 pa3 Gosblie, yeMm y pas-
HbIX 1O Becy ¢yracHblx OO€NpUNacoB, CHAPSHKEHHBIX TPOTHIOM.
Hanpumep, npu Bece cHapsbkeHHs: Takoro 6oemnpumnaca 450 kr neiicTBue
00BbEMHOT'0 B3pbIBA MOXKET OBITh SKBUBAJECHTHBIM SIAECPHOMY B3PBIBY
MorrHoCcThIO 10 T. Takum 06pa3zom, Ooenpumnackl 00bEMHOTO B3phIBa 1O
NOpa)KawlleMy IEHCTBUIO COMOCTaBUMBI C SAEPHBIMH OoempumnacaMu
CBEPXMAJIOro Kanuopa.

Kaccernble 0oenmpumacbl — 3TO aBHALMOHHBIE KacceThl (yIpaBiisie-
MbI€ U HEYNPABIISIEMbIE), YCTAHOBKHA KAaCCETHOIO THUIA C YIPaBIsEMbIMHU
pakeTamH, PEaKTHBHBIC CHAPSIbI, CHAPSIKCHHbIE OOEBBIMU 3JIEMEHTAMHU
(cyocHapsinamu), u np. CyOcHapsiibl BEIOPACHIBAIOTCS BHIITUOHBIM CHApSI-
JIOM HaJl LeNnblo A ee mopaxeHus. Mcnosb3yroTcss 00eBble 3JIEMEHTHI
pPa3IMYHOrO HA3HAYEHHUA: OCKOJIOYHbIEC, OCKOJIOYHO-(QyracHble, KyMyJisi-
TUBHBIE, 32KUTATEIIbHbIE U JIP.

Jlnst pa3pyiieHust Majopa3MepPHBIX 0COOOMPOUYHBIX 00BEKTOB, MOCTOB,
CKJIQJIOB U JIPYTUX BAXKHBIX 1EJeH IMIaHUPYETCs HCIOJIb30BaHUE OPYKUS,
OTBEYAIOIIETO TPEOOBAHUSM KOHIIEIIUNH, BBIIBUTAEMON BOCHHBIMU CIIEIHU-
IMCTaMU: «BBICTPEIT — IOPAKECHHUEN.

Jl