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HUcnoab3yemble NOHATHUA:

AXOB aBapHiiHO-XHUMHUYECKHUE OMACHBIC BEIIIECTBA
CASAB cuiibHOAEHCTBYIOIIME OTPABIIAIOIINE BEIIECTBA
BOB 60eBbie OTpaBIISIONINE BEMIECTRA.

PB pannoakTuBHBIE BEIIECTBA.

I. SinepHoe opy:xue

SlnepHoe opyKue COCTOUT U3 SJAEPHBIX OOCTPUITACOB, CPEJICTB JOCTABKU UX K LIETH
(HocuTeNe) U cpeiacTB ympamieHus. SnepHbie Ooempumnachl (0OEBbIE YaCTU pPaKET U
TOpIIE/, SIepHbIE OOMOBI, apTCHAPSBI, MUHBI U Jp.) OTHOCATCS K CaMbIM MOITHBIM
CpelICcTBaM MAacCOBOTO TMopakeHus. J[eMCTBUS MX OCHOBaHbI Ha WCIIOJIB30BAaHUU
BHYTPHSIICPHOIN YHEPTUH, BBIACISIONICHCS TIPH MEMTHBIX PEAKIUIX JEICHUS TSKEIBIX AP
HEKOTOPBIX HM30TOINOB ypaHAa W TUIYTOHUS WM TPU TEPMOSICPHBIX PEAKIUAX CUHTE3a

JIETKUX sJIep U30TOMOB BOJIOpOa (IeUTepusi, TPUTHUS).

MoOmHOCTh, SACPHBIX 00ENPUIIACOB NPHHATO WU3MEPATH MPOMUIOBHIM
IK8UBATIEHMOM, T. €. KOJIMYeCTBOM OOBIYHOIO B3PHIBYATOr0 BellecTBa (TPOTHJIA),
NPHU B3pbIBE KOTOPOT0 BhIAEJSIETCS CTOJbKO K€ JHEPIriuM, YTO U NMPHU B3PbIBE JAHHOTO
siiepHOro Ooenpumnaca. TpOTUIOBBIA SKBUBAJICHT BhIPAXKAETCS B TOHHAX, KWJIOTOHHAX U
MeratoHHax. [lo MoOIIHOCTH siiepHbIe OOEMpUIIachl YCIOBHO MOAPA3ACIAIOT Ha:
cBepxMaiblie (MomHOCThIO 10 1 kT); mansie (1 - 10 kT); cpennue (10 - 100 xT); KpynHbIe

(100 kT - 1 MT) U cBepXKpyIHbIE (MOIIHOCTHIO CBBIIIEe 1 MT).

Pa3HOBUAHOCTD SIIEPHOTO OpPYX USI HEUTPOHHBIE Ooenmpumachl (C TEPMOSACPHBIM
3apsiZIOM Majol MOITHOCTH), TOPAKAIOIIEE IEUCTBUE KOTOPHIX B OCHOBHOM ONPEACIISIETCS
BO3/ICHCTBUEM IIOTOKA OBICTPHIX HEUTPOHOB M TramMMa-iIydedl. DTO Tak Ha3bIBAeMOE
«TYMaHHOE» OPY>KHE MOBBIIMIEHHOW pagualiii IUIAaHUPYETCS I MTOPAXKEHUS )KUBOUW CHJIBI
IIPOTHMBHUKA ITPU MAaKCUMAJIbBHOM COXPaHCHUU MAaTEPHUAIbHBIX LIeHHOCTeW. Hanpumep, npu
B3pbIBE HEUTPOHHOTO Ooermpunaca MOLIHOCTHIO 1 KT 3a mpeaenamu paauyca 500 m

OCHOBHBIM MOPAXKAIOIIKUM (PAKTOPOM SIBIISIETCSA MPOHMKAIOLIAS paaualus: B paauyce 1o 1
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KM JItoJId OyayT moru0aTh OT JIEWCTBHS MOTOKA HEUTPOHOB M TaMMa-lydeid, a B paguyce
0 2 KM TOJy4aTh TSDKEIYIO JYy4eBYH OOJIe3Hb, B pe3yjbTaTe KOTOPOUM OOJIbIlasi 4acThb
JIOJICH TOTMOHET B TEUCHHE HECKOJIBKHX Henenb. llopakaroree ACHCTBHUE sIEPHOTO
B3pbIBa OMNPEAEIACTCS MEXAaHUYECKUM BO3IEHCTBUEM yAApPHOW BOJIHBI, TEIJIOBBIM
BO3JEHUCTBUEM CBETOBOIO H3JIYyUYE€HUs, PAAUALMOHHBIM BO3JCHUCTBUEM NPOHUKAIOIIEH
paguali U PaJAUOAKTUBHOTO 3apakeHus. JlJis HEKOTOPBIX AJIEMEHTOB OOBEKTOB
NOpaXXarouuM (PaKTOPOM SIBISIETCS JIEKTPOMArHUTHOE U3NydeHUE (PIEKTPOMArHUTHBIN

UMITYJIbC) SIIEPHOTO B3PhIBA.

Pacnipenenenue sHepruu Mexay MOpaxarolmuMu (akTopaMu sJIEpHOTO B3pbIBA
3aBUCUT OT BHJIa B3pbIBAa M YCJIOBHH, B KOTOPBIX OH Mpoucxoaut. [lpu B3pwIBE B
atmocdepe mpumepHo 50% ndHepruu B3pbIBA PACXOAyeTCs Ha 0O0pa3oBaHUE YIapHOU
BoJiHbI, 30-40% Ha cBeToBoe wu3iyudeHue, 10 5% Ha NPOHUKAIOIIYIO paaAvaldi0 |
JJEKTPOMArHUTHBIA MMIYJbC W 10 15% Ha pagMoOakTUBHOE 3apaKEHHWE MECTHOCTH.
JleiicTBre mopakaromux (aKkTOPOB SIEPHOTO B3phIBA HA JIFOJICH W IJIEMEHTHl OOBHEKTOB
MPOUCXOUT HE OJHOBPEMEHHO U PA3IUYaeTCs IO JJIMTEIBHOCTH JCUCTBUSI, XapaKkTepy U

MacimTabam MmopakeHHs.

Yaapuass BoiHAa — 3TO0 00JIacThb PE3KOr0 CXKaTusi Cpeibl, KOTopas B BHUIE
chepuyeckoro Closi paclpocTpaHseTcs BO BCE CTOPOHBI OT MecCTa B3pbIBA CO
CBEPX3BYKOBOW CKOpPOCThIO. B 3aBUCHMOCTH OT cpeibl pacnpOCTPaHEHHUs Ppa3IHYaroT
yAapHYI0 BOJIHY B BO3JyXe, B BOJE MWIH TpyHTE (CEHMCMOB3PHIBHBIC BOJIHBI)
VYnapHas BojHa B BO3yXe 00pa3zyercs 3a CUET KOJIOCCATIbHOW 3HEPIHH, BBIACIIIEMOW B
30H€ pEaKluu, TJIe€ HUCKIIOUUTEIHLHO BBICOKAs TeMIleparypa U JaBJICHUE JIOCTUTAeT
MUIHOHOB armochep (mo 10° mupa. Ila). PackaneHnble mapsl ¥ Trasbl, CTPEMSICH
paclIMpUTHCS, MPOU3BOAAT PE3KUN yAap MO OKPYXAIOIIMM CIIOSM BO3AYyXa, COKUMAIOT U
HArpeBarOT JI0 BBICOKOW TeMIepaTyphl. DTH CJIOU BO3JyXa MPUBOASIT B JBHXKECHUE
nocienyronme ciou. M tak cxarve, U NEpPEeMEIIEHUE BO3AyXa IMPOUCXOAHUT OT OJHOIO
CJIOS K JPYyroMy BO BCE€ CTOPOHBI OT IIEHTpPa B3pbIBa, 00pa3ys BO3AYIIHYIO YAAPHYIO
BOJIHY. Paciimpenue packajaeHHBIX Ta30B MPOUCXOIUT B CPAaBHUTEIIBHO MajbIX O0beMax,
NO3TOMY X JEHCTBUE Ha 0OoJiee 3aMETHBIX YJAJCHUSIX OT IEHTpa SIACPHOTO B3phIBa
UCYE3aE€T U OCHOBHOM HOCHUTEJEM JEUCTBUS B3pbIBa CTAaHOBUTCS BO3AYIIHAs yAapHas

BOJTHA. BOIM3M 1IEHTpa B3phIBA CKOPOCTh PACIPOCTPAHEHUS YIaPHOW BOTHBI B HECKOJIBKO
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pa3 mpeBBIIAET CKOPOCTh 3ByKa B Bo3ayxe. C yBeJIIMUEHHEM PACCTOSIHUS OT MECTa B3pbIBa
CKOPOCTh PAacHpOCTPAHEHUs] BOJHBI OBICTPO MAaJaeT, a yAapHas BOJHa ociadeBaeT; Ha
OONBIIMX yJaJCHUSX yAapHas BOJIHA TEPEXOJUT, IO CYHIECTBY, B OOBIYHYIO
AKyCTHYECKYIO BOJIHY U CKOPOCTh €€ pacipocTpaHeHUs! MpUOIKAeTCsl K CKOPOCTH 3BYKa
B OKpYy»Xaromiei cpene, T. €. k 340 m/c. Bo3ayminas ynapHast BoJIHA TIPH SIEPHOM B3pPHIBE
cpeaHeit MomHocTH npoxoaut nmpumepHo 1000 m 3a 1,4 ¢, 2000 m 3a 4 ¢, 3000 m 3a 7 c,
5000 m 3a 12 c. Orcrona cieayer, 4To YEIOBEK, YBUAEB BCHBIIIKY SJACPHOTO B3pPbIBA, 32
BpeMsl 10 NpPUXOJia yAapHOM BOJIHBI, MOXKET 3aHSITh OJMKailliee YKpbITHE (CKIaAKY
MECTHOCTH, KaHaBY, KIOBET, IPOCTEHOK U T. I.) U TEM CaMbIM YMEHbBIIUTb BEPOSITHOCTD

IIOpPaXEHUs yAAPHON BOJIHOM.

Yz[apHaﬂ BOJIHa MOXCT HAHCCTHM HC3AIIMIICHHBIM JIOOIM MW JXMBOTHBIM
TPaBMATHUUYCCKHUC ITOPAXKCHUA, KOHTY3HH WU OBITH HquHHOﬁ ux I‘I/I6€HI/I, HOpa}KCHI/IH

MOTYT OBITH HCTIOCPCACTBCHHBIMU HNJIN KOCBCHHBIMU.

HemnocpencrtsenHoe mnopaxeHue yAapHOW BOJHOM BO3HHUKAeT B pE3yJbTaTe
BO3JIEHCTBUS M30BITOYHOTO IABJICHUSI U CKOPOCTHOTO Hamopa Bo3ayxa. BBuay HeOOIbIIMx
pa3sMepoB Teja YeJIOBEKa yAAapHas BOJHA IIOYTM MIHOBEHHO OXBATbIBAE€T YEJIOBEKA U
IIOJIBEPraeT €ro CUIbHOMY CxkaTuio. IIporecc cxaTtus MpoaoJDKaeTcs CO CHUXKAroLIEncs
MHTCHCUBHOCTBIO B T€UCHHME BCEro nepuoja (paspl C:kaTusi, T. €. B TCUCHHE HECKOJIbKUX
CEeKyHA. MrHOBEHHOE IOBBIIIEHWE JABICHHWS B MOMEHT IIPUXOJa YJIAapHOM BOJIHBI
BOCIIPUHUMAETCSL JKMBBIM OPraHM3MOM Kak pe3kui ynap. B To ke camoe Bpewms
CKOPOCTHOM Hamop CO3AaeT 3HAYUTENbHOE JIOOOBOE JaBIEHUE, KOTOPOE MOXKET NPUBECTU

K IICPCMCIICHUIO TCJIA B ITIPOCTPAHCTBC.

KocBeHnHble Opa)keHUs JIOM U )KUBOTHBIE MOTYT HOJYYHUTh B pe3yJbTaTe YJIapoB
00JIOMKaMH pa3pyLIEHHBIX 3[aHUI U COOPYKEHMH WU B Pe3yJibTaTe YJapoB JIETSIIUX C
00JIBILION CKOPOCTHIO OCKOJIKOB CTEKJIa, LIUIaKa, KaMHEW, JepeBa W JIPYruX IMPEIMETOB.
Hanpumep, npu n30bITOUHOM J1aBieHUU BO (poHTe ynapHOil BoiHbl 35 klla mimoTHOCTH
JETAMMUX OCKOJKOB jmocturaeT 3500 mT. HA KBaJApaTHBIA METP MpPHU CPEeAHEH CKOPOCTH

nepeMelieHus 3Tux npeameros 50 m/c.



XapaKTep N CTCIICHBb ITOPAXCHUA HE3AIINIICHHBIX J'IIOI[GIZ N XMBOTHBIX 3aBUCAT OT
MOIIHOCTHU W BHUJA B3pPbIBA, paCCTOAHHA, MCTGOYCHOBI/If/'I, a TaKKE€ OT MECTa HAXOXACHUA (B

3JIaHUU, HA OTKPBITON MECTHOCTH) U TIOJIOKEHUS (JIexKa, CUJIsI, CTOS) YeTTOBEKa.

BoznerictBue  BO3AYIIHOM  yAapHOW BOJIHBI HAa  HE3AUUILECHHBIX  JIOAEH

XapaKTCPU3yCTCA JICTKUMU, CPCIHUMU, TAKCIIBIMH U KpaﬁHe TAKCJIBIMU TPaBMaMMU.

Kpaiine masicenvie kKonmy3uu u mpaemol y 10 BOSHUKAIOT NPH W30BITOYHOM
nasnennn Oonee 100 kIla (lkrc/cm?). OTMeuaroTcsi paspbiBbl BHYTPEHHUX OpPraHOB,
nepeioMbl KOCTEH, BHYTPEHHHUE KPOBOTEUYEHUS, COTPSICEHUE MO3ra, JJIUTENIbHAs MOTeps
co3HaHMs. Pa3peIBbI HAOMIOAAIOTCS B OpraHax, CoAepKammux OOJIbIIOe KOJTMYECTBO KPOBU
(meyeHp, cenae3eHKa, MOYKH), HAMOJHEHHBIX ra3oM (JErKue, KUIICYHHMK) HIIM HMEIOIIHE
MIOJIOCTH, HAIIOJTHEHHBIC KUJKOCTBIO (BKEITY0YKH TOJIOBHOTO MO3Ta, MOYCBOM M JKCITUHBIN

My3bIpU). ITU TPABMBI MOT'YT IIPUBECTU K CMEPTEIHLHOMY HUCXOJY.

Tasncenvie KORmy3uu u mpagmupl BO3MOXKHBI IPU U30BITOYHBIX AaBiIeHUSAX oT 60 10
100 xIla (ot 0,6 mo 1,0 krc/cm2). OHU XapaKTEpU3YIOTCS CHIBHOW KOHTY3WEH BCEro
opraHu3Ma, oTepeil COo3HaHus, MepeoMaMu KOCTEH, KPOBOTEUEHUEM W3 HOCA U YIIEH;

BO3MOXHBI [TOBPEXKACHNSI BHYTPEHHUX OPTraHOB U BHYTPEHHUE KPOBOTECUCHMUS.

Hopasxcenun cpeoneit maxcecmu BO3HUKAIOT TIpU U30bITOYHOM aaBieHuu 40 - 60
klla (0,4 - 0,6 xrc/cm2). IIpu 3TOM MOryT OBITH BBIBUXH KOHEUHOCTEH, KOHTY3Us

TOJIOBHOTO MO3ra, MOBPEXICHUSI OPraHOB ClIyXa, KPOBOTEUEHUE U3 HOCA U YIIEH.

Jlezkue nopascenun nactynarot npu nzdsirounom nasienuu 20 - 40 klla. (0,2 - 0,4
krc/cm2). OHU BBIpaXaroTCsl B CKOPOMPOXOJSIIMX HAapyHIEHUsX (YHKIMH OpraHuzma
(3BOH B ymIax, TOJOBOKPY>KEHHE, TOJOBHas O00Jb) BO3MOXHBI BBIBUXU, YIIHOBI.
N36biTounble naBneHus Bo (poHTe yaapHoit BoiHbl 10 klla (0,1 xrc/cM2) u menee aiis
JqIOA€H M JKUBOTHBIX PACIOJIOKEHHBIX BHE YKPBITHH, CYHUTAIOTCS O€30MacHBIMH.
Pannyc mopaxeHus: 00J0MKaMu 3/1aHUNA, OCOOEHHO OCKOJKaMH CTEKOJI, pa3pyIIaroIInXcs
npu u30bITouHOM naBieHun Oosiee 2 klla (0,02 krc/cm2) MOXKET MPEBBIIATH PATAYC

HETIOCPEICTBEHHO MOPAXKEHHUSI Y TAPHOU BOITHOM.

["apanTrpoBaHHas 3amIKTa JIOJEH yIapHOU BOJHBI 00ECIIEYMBAETCS B YKPBITUU UX B
yoexumax. [Ipu oTcyTcTBUM yOEXKHUIL UCHOJIB3YIOTCS MPOTUBOPAIUALIMOHHBIE YKPBITHS,

MO/I3€MHBIE BHIPAOOTKH, €CTECTBEHHBIC YKPBITHS U peibed) MECTHOCTH.



Cnaoboe paspywienue. Pa3pymarorcsi OKOHHbIC M JIBEPHBIC 3aIIOJHCHHUS M JIETKHE
NEPEropoAKU, YACTUYHO Pa3pyIIA€TCs KPOBJIS, BO3MOXKHBI TPEUIMHBI B CTEHAX BEPXHUX
staked. [logBasibl U HMXKHUE ATaXU COXPAHSIOTCS MOJHOCThIO. HaxomuThca B 31aHUU

0e301acHO ¥ OHO MOXKET OKCILTYAaTUPOBATHCA ITOCJIC MTPOBCACHUA TCKYIICTO PCMOHTA.

Cpeonee paspywienue TIPOSBIIETCS B pPa3pylICHWH KpbIII W BCTPOEHHBIX
JIEMEHTOB BHYTPEHHMX IIEPErOPOJOK, OKOH, & TAKKE B BOSHUKHOBCHUU TPEIIUH CTEHAX,
OoOpyIIEHUH OTIEIbHBIX YYACTKOB YEpAAUHBIX NEPEKPBITUA M CTEH BEPXHUX ATaXKEM.
[ToaBansl coxpanstorces. [locine pacuucTKu U peMOHTa MOXKET ObITh, UCIIOIb30BaHA YACTh
NOMEIICHU HIWKHHUX JTaxeil. BoccTaHOBIIEHHME 31aHMM BO3MOXKHO IIPM IIPOBEJIECHUHU

KalnTaJlbHOI'O pCMOHTA.

CunbvHoe paspyuteHue XapaKTEpPU3YETCs pa3pylIEHUEM HECYIIMX KOHCTPYKIHMU U
MEePEKPHITUI BEPXHUX ITaKel, 0O0pa3oBaHMEM TpPEIIMH B CTeHaX M jAchopmaiuii Her
MEPEKPHITUN HUKHUX 3Taxeu. MCcrnonp30BaHne NOMENIEHU CTAHOBUTCS HEBO3MOXHBIM, a

PEMOHT U BOCCTAHOBJICHUC YalllC BCCI'O HeI_IeJIeCOO6pa3HBIM.

Iloanoe paspywenue. Pazpymarorcst BCe OCHOBHBIE DJIEMEHTHI 3[1aHUS], BKIIIOYAs U
HeCcylIue KOHCTpYKUUHU. Vcnonb30BaTh 3/1aHKsl HEBO3MOXHO. [lojBanbHble MOMENICHUS
IpU CUIBHBIX M TIOJHBIX Pa3pyLICHUSX MOTYT COXPAHATHCS U ToOcie pa3dopa 3aBajioB

HYaCTHYHO HCIIOJb30BAThCA

CgeroBoe u3iydenme. [1o cBoeil npupoje CBETOBOE U3IYyUYEHHUE SEPHOTO B3phIBA
COBOKYIHOCTh BHUJUMOTO CBeTa W OJU3KUX K HEMY MO CHEKTPY YJIbTpa(HOIETOBBIX U
uH(ppakpacHbIX Jdydeld VCTOUHMK CBETOBOIO H3JIyYEHHs CBETALIAscAd 00J1acTh B3pbIBa,
COCTOSAIIIEE M3 HArpeThiX 10 BBICOKOM TeMIEpaTyphbl BEIIECTB SIEpHOTO Ooempuraca,
BO3/lyXa U IpyHTa (IpU Ha3eMHOM B3phIBe). TeMrepaTypa CBeTsIecs 001acTi B TEUEHUU
HEKOTOPOTO BPEMEHU CpaBHHMA C TEMIEPATYpOi MOBepxXHOCTH conHIa (MakcumyM 8000 -
10000 u muaumym 1800 °C). Pasmeps! cBeTsmieiics obnactu ee TeMmreparypa ObICTPO
U3MEHSIOTCA BO BpeMeHHU. [IpolomKUTENbHOCTh CBETOBOIO M3JIYYEHHUs 3aBUCHUT OT
MOILIHOCTHM W BHJIa B3pbIBA U MOKET MIPOJIOJIKATHCA 10 AECATKOB ceKyH. [Ipu Bo3xyIHOM
B3pbIBE sA/IEpHOr0 Ooenpunaca MOIHOCTBIO 20 KT CBETOBOE U3IIyUYEHHUE MPOoIxKaeTcs 3 ¢,

TepMosiiepHoOro 3apsiaa 1Mt - 10c.



Bo3aeiictBMe CBETOBOr0 M3JIy4eHHUs] Ha JIIOAel M CeJbCKOXO03AHCTBEHHBIX
KUBOTHBIX. (CBETOBOE W3Iy4YEHHUE SJIEPHOTO B3pblBa IMPHU  HEMOCPEIACTBEHHOM
BO3JEHUCTBUU BBI3BIBAECT OXKOT'M OTKPBITBIX YUYaCTKOB TEJA, BPEMEHHOE OCJIEIUJIEHUE WU
0’)KOTM CETYaTKU TJia3. BO3MOXHBI BTOPUYHBIE OXOTH, BO3HHUKAIOIIME OT IUIAMEHU
rOpSIMX 3JaHUW, COOPYXKEHHM, PACTUTEIbHOCTH, BOCIUIAMEHUBILENCS WM TJICIOLIEH

00€XIbI.

He3aBucumo ot INpUYYH BO3HHUKHOBCHHWA, OXKOIM pPasaCidroT II0 TAXKCCTU

nopaxkenust opranuzma (I, 11, III, IV crenenn).

O,ZIG)KI[EI JII-O,ZIGﬁ )41 I]IGpCTHHOﬁ IMIOKPOB JKUBOTHBLIX 3alIUIIACT KOXKY OT OZKOora.
HOBTOMY OXXOT'H YaIle OBIBAIOT y J'IIO)ICﬁ Ha OTKPLITBIX YaCTAX TCJd, a Y JXMBOTHBIX Ha
ydaCTKax TCJIa, IIOKPBITBIX KOPOTKHMM MW PCIAKHM BOJOCOM. I/IMHy.]'II)CI)I CBCTOBOI'O
H3JIYUYCHU, H€O6XOI[I/IMI>I€ IJI IMOPAXCHHUSA KOXH JKUBOTHBIX, HOKpBITOﬁ BOJIOCAHBIM

IOKPOBOM, 00JI€€ BBICOKHE.

CteneHb OXKOTOB CBETOBBIM M3JYYEHHUEM 3aKPBITBIX YYACTKOB KOXXH 3aBHUCHUT OT
XapakTepa OACXKJbl, €¢ IBeTa, MUIOTHOCTU MU TOJIIMHBL. JIroau, ojeTeie B CBOOOIHYIO
OJCKIY CBETJBIX TOHOB, OJICKJY U3 IIEPCTSAHBIX TKaHEH, OOBIYHO MEHBIIE MOpPaKEHbI
CBETOBBIM M3JIyUYCHHEM, YE€M JIFOAH, OJIEThbie B IJIOTHO IMPHUJIETAIONIYI0 OJEKIYy TEMHOTO
[BETAa WM NPO3PauyHyl, OCOOEHHO OJeKIYy U3 CHHTETHYECKHX MaTepUalioB.
Bosbiryto onmacHOCTh ISl JIIOJEH U CebCKOXO3SIMCTBEHHBIX >KMBOTHBIX IPEJICTABISIOT
no>kapbl, BOSHUKAIOIME HA 0OBEKTaX HAPOJHOIO XO3SIMCTBAa B pe3yJbTaTe€ BO3IEHCTBUS
CBETOBOT'0 M3JIYUYEHHUS] U yJIapHOW BOJHBL [l0 JaHHBIM MHOCTpaHHON MeuyaTd, B rOpojax
Xupocuma u Haracaku mpumepHo 50% BceX CMEpPTENBbHBIX CiydaeB OBIJIO BBI3BAHO
oxoramu; n3 HUX 20 - 30 % HenmocpencTBEHHO CBETOBbIM u3iaydyeHuem u 70 - 80%

OXKOoramMu OT II02KapoOB.

[TopaxeHnue rna3 yeroBeka MOXKET ObITh B BUAE BPEMEHHOIO OCJEIUICHUS U TOJ
BIIMSIHUEM SIPKOM CBETOBOW BCIBIIIKH. B COJIHEUHBIN JE€HB OCIEIUICHUE JUIUTCA 25 MUH, a
HOYBIO, KOTJla 3padyoK CHJIbHO PAacIIMpEeH M 4epe3 HEero MmpoxoauT Ooibiie cBera, A0 30
MUH u 0osee. bosee Tsokenoe (HE0OpaTuMoe) MOPaKEHUE OXKOT TJIa3HOTO JHA BOSHUKACT B
TOM CJIy4ae, KOrjia 4eJIOBEK WM )KMBOTHOE (PUKCHPYET CBOM B3IV HA BCIIBIIIKE B3phIBA.

Takue H€O6paTI/IMLI€ MMOpaXXCHUA BO3HHUKAIOT B PE3YJIbTATC KOHIOCHTPHPOBAHHOI'O



(poxycupyeMoro XpyCTaJIMKOM TJia3a) HA CETUaTKy TIja3a MpsSMO MaJaroliero IMOTOKa
CBETOBOM HHEPrMH B KOJMYECTBE, JIOCTAaTOYHOM g oxora Tkaned. B CIIA npu
UCIIBITATEJIbHOM B3PBIBE MOIIHOCTBIO OKOJO 20 KT OTMETUJIM CIy4Yad OXOTa CETYaTKU Ha
paccTtossHMM 16 KM OT SIHULIEHTpA B3pbIBA, HA PACCTOSHUHU, TIE MPSAMON CBETOBOM MUMITYJIBC
coctrapisur pumepro 6 kJDx/M2 (0,15 xan/cm2). Ilpu 3akphITBIX TJ1a3ax BPEMEHHOE

OCJICIINICHHUE M OXXOT'M I''Ia3HOTI'O JHAa UCKIIOYarOTCAd.

3amura OT CBETOBOTO M3JIy4yeHHUs Oojiee MpOCTa, YeM OT JAPYTHX MOPaXKaoIUX
dakTopoB. CBeTOBOE€  M3JIy4YEHUE  paclpocTpaHsiercs  npsMonuHenHo.  JlroOas
HEempo3payHas Mmperpajia, 1000l 00beKT, CO3/al0MIUNi TeHb, MOTYT CIYXKUTb 3aIIUTON OT
Hero. Mcnosib3yst Juist yKPBITHS SIMbl, KaHABBI, OYTPhI, HACKIIH, TPOCTEHKU MEXK1y OKHAMH,
pa3TUYHbIC BUBI TEXHUKH, KPOHBI JEPEBHEB U T. M., MOKHO 3HAYUTEILHO OCIA0UThH WIIH
BOBCE H30€XaTh OXKOTOB OT CBETOBOro u3iydeHus. [lomHyro 3amuty oOecreduBaroT

yOeXH1Ila U IPOTUBOPATUALIMOHHBIE YKPBITHUS.

I[Iponukawmas paguanusa. OTO OJUH U3 MOPAXKAIOUMX (PAKTOPOB SAEPHOTO
OpYy>KHsl, MPECTABISAIOMNNA cOO0M raMMa-nu3JIy4eHHe U MOTOK HEUTPOHOB, UCITYCKAaEMbIX B
OKpY’KaloILyl0 Cpely U3 30HBI SAJIEPHOrO B3pbiBa. KpoMe ramMma-m3iaydeHHMs M IIOTOKa
HEHTPOHOB BBIAENAIOTCS MOHU3MPYIOIME U3Iy4YeHUs B BUAe ailbda- m Oera- yacTul,
UMEIOIINX Myl JJIMHY CBOOOIHOTO MpoOera, BCIEACTBHE YETrO MX BO3JCHCTBHEM Ha
JIOJIE W Marepuanbl NpeHeOperatoT. Bpems neicTBUS NpOHHMKAIONMIEH paaualud HE

npesbimaet 10-15 ¢ ¢ MomeHnTa B3pbIBa.

OCHOBHBIE TTapaMETPhI, XaPAKTEPU3YIOIMINE HOHUZUPYIOIINE H3ITYyUYEHUs, - 103a U
MOIIHOCTh J103bl M3JIyYE€HHUs, MOTOK M IUIOTHOCTh MOTOKAa 4acTul. PacmpocTpaHssch B
cpeze, raMMa-u3JydeHue U HEUTPOHBI MOHU3UPYIOT €€ aTOMbI U U3MEHSIOT (PU3UUYECKYIO
CTpYKTYypy BeulecTB. [Ipn moHM3annm atoMbl U MOJIEKYJIbI KJIETOK XUBOM TKaHH 3a CYET
HapyILIEHUs] XUMUYECKUX CBSI3€M M pacrajia >KU3HEHHO Ba)KHBIX BEIIECTB MOTHOAIOT WIIH

TEPSAIOT CIOCOOHOCTD K AabHEHIIEH KU3HEACATEIbHOCTH.

IHopaskeHnue Jroaeil U »KMBOTHBIX NPOHUKAKOLIEH paxuanuei. [Ipu Bo3aericTBun
MPOHUKAIOIIEH pajaualuu y JIIOJAEH U KUBOTHBIX MOKET BO3HUKHYTH JiyueBas OOJIe3Hb.
CreneHb MOpa)KEHUS 3aBUCUT OT SKCIO3UIMOHHON 03Bl U3IIYUYCHUS, BDEMEHU, B TEUEHUE

KOTOPOI'O 3Ta A03a IIOJYy4YCHA, ILUIoMmaan 06Hy‘{€HI/I}I TCJlAa, O6H.I€FO COCTOAHUA OpraHUu3Ma.



Okcno3uimoHHas go3a usnydenust g0 50 - 80 P (0,013 - 0,02 Kn/kr), momydyeHHas 3a
TepBbIE YETBEPO CYTOK, HE BBI3BIBAET MOPAKECHUS U MOTEPU TPYAOCTOCOOHOCTHU Yy JIOJICH,
3a UCKJIIOYEHHEM HEKOTOPBIX M3MEHEHUH KpOBU. JKcmo3unroHHas no3za B 200 - 300 P,
MOJIyYeHHAs 32 KOPOTKUU MPOMEXKYTOK BPEMEHH (10 YEThIPEX CYyTOK), MOXET BbI3BATh Y
JTIONIEH CpeHue paJuaIlMOHHBIC TMMOPAKCHHS, HO TakKas e /103, MOJyYeHHas B TCUCHUE
HECKOJIBKUX MECSIeB, HE BbI3BIBACT 3a00JeBaHUA. 3I0POBBIA OpPraHU3M UEJIOBEKa
CIOCOOEH 3a 3TO BpeMsI YaCTMYHO BHIPAOATHIBATh HOBBIE KICTKH B3aMEH MOTHUOIINX MPHU

00JTy4eHUU.

[Ipn ycTaHOBIEHMHM AOMYCTUMBIX 103 M3JIYyUYCHHS YYHMTHIBAIOT, 4YTO OOJIydeHHUE
MOKET OBITh OJJHOKPATHBIM WUJIM MHOTOKpPaTHbIM. OHOKPATHBIM CUMUTAETCS OOJydeHUE,
MOJIydeHHOE 3a TIepBBIe deTBepOo CcyTok. OOdydeHme, IIOJIYyYCHHOE 3a BpeMms,
MIPEBBINIAIONICE YETBEPO CYTOK, SBIISETCS MHOTOKpATHBIM. [Ipu oHOKpaTHOM 00JydeHUN
OpraHu3Ma YeJIOBEKA B 3aBUCMMOCTH OT IMOJYYEHHOW 3KCIO3WLMOHHOM JT03bl PA3JINYaIOT

YEeTBIPE CTETICHU JIy4eBOM O0JIC3HU.

do3a obhayueHny,

= TpmanaKy mopaxeHna YenopesKa
oap, bonee
50 BHauMBiX NMpH3IHAKOB MOpaxKeHHWH HET
100 Mpu muoroxk parHom obnyueHuH (10=30 cyToK)

BHELWHHX MPpPHIHAKOE HET, NPpH OQHOK paTHOM
BOIMOMHA TOIHOTA,. PROTA. cnabocTh

200 [lp1 MmHorokpaTHOM (B TeUeH He 3 MecH LIEB) —
BHCLWIHHMX NPU3IHAKOR HET; NPH O0JHOKPATHOM —
MpHIHAKKH AyYeBoil GoneiHy | cTeneHH

300 MpH MHOTOKpaTHOM — NepBLie NPHIHAKK Jy4eBoil
GOMe3IHK; MPH OOHOKPATHOM — Jyuesan GofneiHb
Il cTenedn

400-=700 Jvuepan GonesdHs [ cTeneHy: ronopHas 6ok,

TeMMNePaTy pa, cnaboCcTh, TOIMHOTA, PEOTA, MOHOC,
HAMECHCHHC COCTAaRA KPORH; NPH OTCYTCTHEHH
ACHCHHA — CMCpPTh

T00 B SoNLIIHHCTRS CAVYACE — CMEPTENRH BIH HCXon

LHVL) MoaHueHocHan dropma ayuesoii Goneinn, rubens
B [epBble CYTKH




Pagnannonnbie moBpexaeHus. [Ipu BoO3AylIHBIX (IPU3EMHBIX) W HA3EMHBIX
SIEPHBIX B3PHIBaX IUIOTHOCTH TOTOKOB (7103bI) MPOHHUKAIOUIEH paguanmuu Ha TeX
paccTosHUSX, Ii€ YapHas BOJIHA BBIBOAUT U3 CTPOS 3[aHUs, COOPYKEHUs, 000pyJOBaHNE
U JIpyrue d3JEMEHThl NMPOU3BOJACTBA, B OOJBIIMHCTBE CIy4YaeB MJisi OOBEKTOB SIBISIOTCA
6e3omacubiMH. Ho ¢ yBenmueHneM BBICOTHI B3phIBa Bce OoJbliee 3HAUCHUE B MOPAKEHUU
00BEKTOB MpUOOpeTaeT NMpoHuKaromas paguaius. [Ipu B3ppiBax Ha OOJBIINX BHICOTAX U B
KOCMOCE OCHOBHBIM TOPa)KaloIUM (PAKTOPOM CTAHOBUTCS HMITYJIbC MPOHHUKAIOIIEH
paavaLym.

[Iponukaroias paauanys MOET BBI3bIBATh 0OpaTUMble U HEOOpaTUMble M3MEHEHHS B
Marepuanax, OJJIEMEHTaX pPaJuOTEXHUUYECKOW, DJIEKTPOTEXHUYECKOW, U  JAPYrou
anmnapaTypbl. B KocMHU€CKOM NMPOCTPAHCTBE 3TH MOBPEKICHUS MOTYT HaONIOAAaThbCA Ha

PaCcCTOAHUAX ACCATKOB H COTCH KHIOMCTPOB OT MLICHTPA B3PbBIBOB MCTATOHHBIX

0oenpumnacon
DJIEKTPOMATHUTHBIA  MMIYJbC  SJIEPHOTO  B3pbIBA -  BO3HHUKAIOIINE
KpaTKOBPEMCHHBIE AIEKTPUICCKUE u MarHUTHBIC TIOJIS (BMDN).

OMMU HenocpeACTBEHHOro NIEUCTBUS Ha YEJIOBEKA HE OKa3biBaeT. [IpueMHUKH 3HEepruu
OMU npoBoasume SIEKTPUYECKUN TOK Te€Ja: BCE BO3AYIIHBIE M IMOA3EMHbBIE JIMHUU
CBSI3M, JINHUW YIIPABJIEHUS, CUTHAJIM3ALHUM, JIEKTPOIEPEIAUH, METAIUIMYECKAE MAUYThl U
ONOPBI, BO3AYIIHBIE W IIOJI3€EMHBIE AHTEHHBIC YCTPOMCTBA, HA3€MHBICE U TMOA3EMHBIE
TpyOOINPOBOALI, METAUIUUECKUE KPBIIIK U JPYyTHe€ KOHCTPYKLMH, H3TOTOBJICHHBIE W3
MeTaiuia B MOMEHT B3pbIBa B HUX Ha JIOJU CEKYHJIbI BO3HUKAET UMITYJIbC JIEKTPUUYECKOTO
TOKA U MOSIBJISETCA Pa3HOCTh NMOTEHIIMANIa OTHOCUTENIBHO 3eMild. [1oa BO3AeiCTBHEM ATHUX
HaIpPSDKEHU MOKET MPOUCXOJIUTHh MPOo0O0i M30JAIMKU Kaldeel, MOBPEXKICHHE BXOIHBIX
3JIEMEHTOB alIapaTypsbl, MOAKIOYEHHON K aHTEHHAM, BO3YILLIHBIM U ITOJ3EMHBIM JIUHUSIM
(mpobo¥i TpaHchOpMATOPOB CBSI3U, BBIXOJA M3 CTPOSl PAa3psSAHUKOB, MPEAOXpaHUTENeH,
nopya MOJYIPOBOJHUKOBBIX MPUOOPOB), a TaKXkKe BHIFTOPAHUE IUIABKUX BCTaBOK,
BKJIFOUEHHBIX B JIMHUHU JUISI 3aLUTHI annaparypbl. BeICOKHE 351eKTpUUECKHE MOTEHIMAIIBI
OTHOCHUTEJILHO 3€MJIM, BO3HUKAIOIIME Ha JKpaHax, *Kujax KaOened, aHTEeHHO-(PUACPHBIX
JVHHUSAX W TPOBOAHBIX JIMHUAX, CBSI3M MOTYT MPEACTABIISITH OMACHOCTh JUISl JIULL,

00CTy’KUBAIOUIUX aIMapaTypy.
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HaubGonpmyto omacHocts OMU mpencrapiser uist anmapatypbl HE0O0OPYI0BaHHOM
CIIEMAJIbHOM 3alUTOM, JakKe €CIM OHAa HaxXOJUTCS B 0CO00 MPOUYHBIX COOPYKEHUSX,
CIIOCOOHBIX BBIJIEPKUBATh OOJBIINE MEXaHWYECKHWE Harpy3Kd OT JEHCTBUSA YIapHOU
BOJIHBI SIIEPHOTO B3pbIBa. DMMU 118 Takoil annapaTypsl ABJISIETCS IJIaBHBIM MOPaKAOIIUM

bakTopoM.

PaguoakTUBHOE 3apaskeHue BO3HUKACT B PE3yJIbTATE BHINAJACHUS PAJUOAKTUBHBIX
BemectB (PB) u3 obnaka snmepHoro B3pbiBa. OCHOBHBIE, UCTOYHUKH PaTIUOAKTUBHOCTHU
IpPU SJICPHBIX B3PBIBAX: MPOIAYKTHI JIEJICHUS BEILECTB, COCTABIISIIOLIUX SIEPHOE roprouee
(200 pagmoakTUBHBIX M30TOMOB 36 XMMHUYECKHMX SJIEMEHTOB); HABEJICHHAsl aKTUBHOCTb,
BO3HHUKAIOIIAsl B pe3yjbTaTe BO3JCUCTBUSA MOTOKAa HEHUTPOHOB SACPHOTO B3phIBA Ha
HEKOTOPbIE XMMHYECKHUE DIIEMEHTHI, BXOJISIINE B COCTAaB IPyHTA (HaTpUH, KpEMHUH U 1Ip.);
HEKOTOpas 4YacTh SJIEPHOTO TOPIOYEro, KOTOpas HE Y4YacTBYeT B PEaKIMH JENEHUs U
NONaJaeT B BHUJIE MEJIbYANIINX YACTHUIl B NPOIYKTHl B3pbiBa. M3mydueHue paaroakTUBHBIX
BEIIECTB COCTOMT W3 TpeX BHUAOB Jyuei: anba, Oera u ramma. Haubonbiiei
IPOHUKAIOLIEH CITOCOOHOCTBHIO 00aIal0T TaMMa-JIydd (B BO3JyX€ OHHU MPOXOJAT MyTh B
HECKOJIBKO COT METPOB), MEHbIIIEH OeTa-4acTHUIlbl (HECKOJIBKO METPOB) U HE3HAUUTEIHHON
anb(a-4yacTullbl (HECKOJIBKO CAHTUMETPOB). [103TOMY OCHOBHYIO OMACHOCTbH ISl JIFOJIEH
IpU PaJUOAKTUBHOM 3apa)K€HUU MECTHOCTU MPEJICTABISIOT TaMMa- U OeTa-u3Iy4eHUsI.
PanuoakTtuBHOE 3apa)keHHWE WMeEET psiJ OCOOCHHOCTEW, OTIMYAIONUX €ro OT JPYTuX
nopaxaromux (HakTopoB siAepHOro B3pbiBa. K HUM OTHOCATCS: OoJiblllas TUIOMIATh
MOPXEHUST THICAYM U JIECATKH THICSY KBAAPATHBIX KHUJIOMETPOB; JIUTEIHHOCTH
COXpaHEHUsl TMOPaXKaIoUIero ACHCTBUS [IHU, HENEIH, a WHOTJAa W MECSIbl; TPYAHOCTU
0OHapy>KEeHUs PaIMOAKTUBHBIX BEIIECTB, HE UMECIOIIUX IIBETA, 3alaxa U JPyTruX BHEIIHUX

MIPU3HAKOB.

30HBI PaMOAKTUBHOIO 3apa)K€HUs 00pa3yloTcs B paiioHE SACPHOTrO B3pbIBA U Ha
ciele paauoakTUBHOro obnaka. HaumOosbiast 3apaxeHHOCTs MecTHOCTH PB Oyner npu
HA3eMHBIX W TMOJ3eMHBIX (TIPOM3BEACHHBIX Ha HEOOIBIIONW TIyOWHE), HAIBOAHBIX U
MOABOJHBIX SJIEPHBIX B3pbIBAX. 3apaXKEHHOCTh MECTHOCTH PB MoeT Take BOSHUKHYTH B
pe3yJibTare NPUMEHEHUS MPOTUBHUKOM PaJIMOJIOTUYECKOTO OpYXKHUS.
[Ipu HazemMHOM (IIOJ3€MHOM) SIIEPHOM B3pbHIBE OTHEHHBIM IIAp KACAETCs MOBEPXHOCTH

3emi. Okxpyxaromias cpefa CWIbHO HarpeBaeTcsi, 3HAuuTEIbHAas 4YacTh TIPYHTA U
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CKaJIbHBIX NOPOJ HCHApSETCS M 3aXBaTbIBAETCA OrHEHHBIM IIapoM. PaanoakThBHBIE
BELIECTBA OCENAIOT Ha PACIUIaBICHHBIX YacTULAX TIpyHTa. B pe3ynbrare oOpasyercs
MOIIIHOE 00JIaKO, COCTOAIIEE U3 OTPOMHOTO KOJMYECTBA PAJUOAKTUBHBIX U HEAKTHUBHBIX
OIUJIABJICHHBIX YaCTHI], pa3Mepbl KOTOPBIX KOJEOIIOTCS OT HECKOJBKUX MHKPOH 0
HECKOJIBKUX MUJUTUMETPOB. B Teuenue 710 MuUH pagnoakTHBHOE OOJIAKO TMOJHUMACTCS U
JIOCTUTAeT CBOEH MaKCHMallbHOW BBICOTHI, CTAOMIM3UPYETCs, MPUOOpETas XapaKTepHYIO
rpuOoBUaHYI0 (opMy, U TOJ JACHCTBHEM BO3AYIIHBIX IOTOKOB TMEPEMEIIAETCA C
ONPENEIICHHOW CKOPOCTBIO M B OINPENEICHHOM HalpaBJICHUW. bonbmias 4acTh
PaaOaKTUBHBIX OCAJKOB, KOTOpasl BBI3bIBAECT CHIIBHOE 3apaKEHWE MECTHOCTH, BBINAIAET
u3 obmaka B Tewenue 10 - 20 4 mocme  AOEpPHOrO  B3pbIBA.
[Ipu Beimagenuu PB u3 oOnaka simepHOTO B3pbIBa MPOUCXOJUT 3apa’KeHHUE MOBEPXHOCTH

3C€MJIM, BO3yXa, BOJOUCTOYHHUKOB, MAaTCPHUAJIbHBIX HCHHOCTeﬁ " T.II.

Macmtabbl W CTENEHb PAJMOAKTUBHOTO 3apa)KEHUs] MECTHOCTH 3aBUCAT OT
MOIIHOCTM M BHJA B3pbIBA, OCOOEHHOCTEM KOHCTPYKLHH, Ooempuriaca, XapakTepa
NOBEPXHOCTH, HaJl KOTOPOM (HA KOTOPOW) MPOU3BEAECH B3PBIB, METEOPOJOTHMYECKHUX
yCIIOBUI " BPEMEHU, IIPOLLEIIIETO nociie B3pbIBA.
[Ipy BO3IyITHOM M BBICOTHOM B3pPbIBAX OTHEHHBIN AP HE KAaCaeTCs MOBEPXHOCTH 3EMJIU.
[Ipyn BO3mMyHIHOM B3pBIBE MOYTH BCS Macca PAaJMOAKTUBHBIX NMPOAYKTOB B BHUJAE OYEHb
MaJICHbKMX YacTHI[ YXOJUT B cTpaTocepy, M TOJIbKO HEOOJbIlas 4YacTh OCTAETCS B
Tponiocepe. U3 tponochepsr PB BoinanaoT B TeueHuu 1 - 2 mecsies, a U3 crparochepsl
5 - 7 ner. 3a 3TO BpeMs PaAMOAKTUBHO 3apa)KEHHBIE YACTULBI YHOCSTCS BO3AYLIHBIMU
OTOKaMH Ha OOJBIIME PACCTOSIHUS OT MECTa B3PbIBA M PACIPEACIISIOTCS Ha OIPOMHBIX
mwomanax. [loaToMy OHM HE MOTrYT CO3[4aTh OIACHOTO PAJAMOAKTUBHOIO 3apa’KCHUS
MeCTHOCTH. OnacHOCTb MOXET JIMIIb MPEJICTaBIATh PaJUOAKTUBHOCTb, HABEJCHHAS B
IPpyHTE, TIPEeAMETaX, PACHOJIOKEHHBIX BOJIU3H IMUIEHTPA BO3AYIIHOTO SIIEPHOTO B3phIBA
Pa3smepsl 3TUX 30H, Kak MOpaBWwIoO, He OyAyT MNpEeBbIIIATh PaJAMYCOB 30H IOJIHBIX

pa3pyLICHUN.

dopMma creaa paadOaKTUBHOTO oOO0JaKka 3aBUCUT OT HAIpaBiI€HUS U CKOPOCTH
cpeaHero BeTpa. Ha paBHUHHOM MECTHOCTM TPU HEMEHSIONIEMCS HampaBJICHUU U
CKOPOCTH BEeTpa paJHOaKTUBHBIN cjea uMeeT ¢GopMy BBITSHYTOro siuiunca. Hauboinee

BBICOKAsA CTCIICHBb 3apaKCHUS Ha6J'IIOI[a€TC$I Ha y49acCTKC CJICId, paCIlOJOKCHHBIX HCIAJICKO
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IIEHTPa B3pbIBAa M HA OCH cjeAa. 3/1eCh BBIMAIAIOT 00JIee KPYITHBIC OIUIABICHHBIC YaCTHIIBI
paauoakTUBHOM MbUIU. HanMeHbIas cTeneHs 3apaxkeHus HaOMI01aeTcsl Ha TpaHUIlaX 30H

3apa’KCHUA U YUACTKaAX, HaunoboJee YAAJICHHBIX OT ICHTPAa HA3CMHOI'O AACPHOI'O B3PbIBA.

BHyTpeHHee mopaskeHue Jwoaed M KUBOTHbIX PB Moxer npousontu mnpu
NONaJaHWd WX BHYTPb OpraHu3Ma TJIaBHbIM O00pa3oM C OUIIEHd U KOPMOM
BcaceiBaromuecs paauMoakTUBHBIE NPOAYKTHI SIIEPHOTO B3pbIBA PACHPEICIAIOTCS B
opranu3Me kpaitHe HepaBHOMEpHO OCOOEHHO MHOTO KOHLIEHTPUPYETCSA X B ITUTOBUIHOM
xenesze (B 1000 - 10000 pa3 Oonblie, yem B Jpyrux TkaHsax) nedenud (B 10 - 100 pas
OosbIIe, YeM Jpyrux opraHax). B cBsi3u ¢ 3TUM yKa3aHHbIE OpraHbl MOJIBEPraroTCs
00JIy4eHHUI0 B OYE€HBb OOJBIIUX 033X, MPUBOASAIIEMY JUOO K pa3pylICHUIO TKaHU, JIUOO
Pa3BUTHIO OIMyXoJied (IUTOBUAHAS >KeJie3a), MO0 K CEPhe3HOMY HapyIIeHUIO (PyHKIUI
(meuenb u ap.). PanuoakTuBHas MbUIh 3apakaeT MOYBY M pacTeHusd. Takum oOpaszom,
PaIMOaKTUBHOE 3apaKEHUE MECTHOCTH, XOTS M MPEACTaBISET YpPe3BbIYAHHO OOJBIIYIO
ONACHOCTh ISl JIFOJIEW, HO €CIIM CBOEBPEMEHHO IPHUHATH MEPHI MO 3AIIUTE, TO MOXKHO

HOJIHOCTBIO 00€eCIeUnTh 0€30MaCHOCTB JIIOACH U UX MOCTOSHHYIO pad0TOCIIOCOOHOCTD.
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I1. Xumuueckoe opy:kue.

Ero geiicTBe OCHOBAaHO Ha TOKCHYECKMX CBOMCTBAaX XHMHUYECKHX BEIIECTB.
['maBHBIE KOMITOHEHTHI XMMHYECKOTO OpYykHs OoeBble oTpamistomue BeriecTtBa (bOB)
WU TepOUIUIBI U CPEACTBA UX MPUMEHEHHUS], BKIIFOYasi HOCUTENIH, MPUOOPHI U yCTPOMCTBA
yIpaBJeHHUs, UCIIOIb3YEeMbIC ISl TOCTABKH XMUMHYECKHX OOCMPHITAacOB K messiM. Moxker
OBITh KCIOJIb30BAHO TPOTUBHUKOM sl TIOPAKEHHS BOWCK M HACEJICHUS, 3apaKeHUS
MECTHOCTH (aKBaTOpUH), TEXHUKH MW MaTepuaigbHbIX cpencts. OOmagaer OONbIINM
JIMana30HOM BO3JCHCTBUA Kak II0 XapakTepy M CTENEHM TMOpaXEHUs, TaK U IO

JUINTEJIBLHOCTH €ro JCUCTBUA.

Jlpyras pa3HOBUIHOCTb XHMMHYECKOTO OpyXkusi OunHapHoe. B ominume ot
CYLIECTBYIOIIMX YHUTAPHBIX XMMHUYECKUX OOENpUNacoB OMHApHBIE CHAPSKAIOTCS IBYMsI
i 0ojiee HETOKCUYHBIMU XMMUYECKUMU KOMIIOHEHTAaMH, [IOMEILIEHHBIMU B pa3/eiibHbIC
KOHTeiHepbl. Bo Bpemsi monera cHapsiioB, O0MO, pakeT K IeId B HUX MPOUCXOAUT
CMENIMBaHUE THX KOMIIOHEHTOB. B pe3ynbrare peakuun o0pazyroTcsi BBICOKOTOKCUYHbBIE
CMEpPTOHOCHBIE BemiecTBa. I[lyTeM BapbUpOBaHMsS KOMIIOHEHTaMHM OWHApHBIX CcMeceil
MOKHO J1IOOUTbCA OOJBIION TOKCUYHOCTH M MNPUHIUIHAIBHO HOBBIX MEXaHU3MOB
BO3/IelcTBUS oOpa3ytomuxcst OB Ha %uBbIE OpraHu3Mbl. JTO, B CBOIO OUYEPEIb, 3aTPYAHUT
BO3MOKHOCTH OOHapyeHus:t OB, BbIOOp CHOCOOOB 3aUTBI M JICUCHHUS JIIOJACH U

CEJIbCKOXO03SMCTBEHHbBIX )KUBOTHBIX.

OcHoOBa XMMHUYECKOT0O OpYyXusi oTpasisoniue Bemniectsa (OB), mpeacraBustomnime
co00M S10BUTHIC (TOKCUYHBIC COCIMHEHUS, TPUMCHIEMBbIE JJIsI CHAPSKEHUS XUMHYECKUX
6oenpunacoB. OB mnpenHazHauvalTCs MJI1 TOPAKEHUS HE 3alllMINCHHBIX JIIOJACH,
JKUBOTHBIX U CIIOCOOHBI 3apakaTh BO3yX, MPOJOBOJILCTBHE, KOpMa, BOAY, MECTHOCTh U

IIPEAMETBI, PACIOJIOKEHHBIE HA HEW.

OcHoBHbIe NyTU NIpoHUKHOBeHUs OB yepe3 abIxaTenbHBIM anmapaT (MHTAISIus),
KOJKHbIE€ TOKPOBBI, XETyJIOYHO-KUILIEYHbIA TPAaKT M KPOBSIHOW MOTOK NPU PaHEHUAX
3apaXKCHHBIMH OCKOJIKAMU M CICIHAIBHBIMHU TMOPAXKAIOIMIMUMHU 3JIEMEHTAMU XUMHYECKUX
O6oenpunacoB. kpurepun 0oeBoil rpdexTuBHOCTH OB: TOKCHYHOCTH, OBICTPOJEHCTBUE

(Bpemst MomeHTa KkoHTakta ¢ OB 1o mposiBnenuss sddexra), CTOHKOCTS.
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TOKCHYHOCTD OTPABISIONIUX BEIIECTB 3TO crocoOHOCTh OB BBI3BIBATH MOpa)XeHUs Mpu
NoNaJaHud B OpPraHW3M B ONPEACNICHHBIX J03aX. B KkadecTBe KOJIMYECTBEHHOMU
XapaKTepUCTHKU Mopaxkaromero AeiictBuss OB W Ipyrux TOKCHYHBIX ISl YEJIOBEKa U
KUBOTHBIX COEJUHEHUN WCHOJB3YIOT MOHSATHE TOKcHuYecKas no3a (Tokcuuosa). llpu
WHTAISMA TOKCOJI03a paBHA MpPOW3BeNCHUIO KOoHUeHTpanuu OB B Bo3ayxe Ha Bpems
BO3JICHCTBUSI B MUHYTax (MI-MHH/IT); TIpu npoHukHOBeHHH OB depe3 KoKy, KelyJ0uHO-
KUIIICUYHBIA TPaKT M KPOBSHOM MOTOK TOKCOJ03a u3Mepsiercss koauuectBom OB Ha

KHJIOTPaMM KUBOUM MacCChI (MI/KT).

BHezanHOCTh  sIBIISIETCS HCIIPCMCHHBIM YCJIIOBUCM ITIPUMCHCHHUA XUMHUYCCKOI'O
OpYyKus. [Io MHeHHIO CIICOUAJIMCTOB, JICTAJIBHBIC JO3bI OB OOJDKHBI TIOCTYIIMTL B
OpraHu3M 4YCJI0BCKa B TCUCHHMH HCCKOJIBKUX CCKYHI, T. €. 1O IPUMCHCHHA HNM CPCACTB
I/IH,III/IBI/II[yaJ'IBHOI\/'I 3alllUTBl OPr'aHOB JbIXaHHA W KOKHU. B 3aBucumoctu ot JO03bI OB
IMOPpaAKCHHUEC MOKCT PA3BUBATLCA B BUJIC MOJHHEHOCHOM (1)OpMBI C JICTAJIbHBIM HCXOAOM B
TCUCHHUHN IICPBBIX CCKYHJ HWJIWM MHHYT MHIM B BHAC TAKCIOIO IPOrpeCCUPYIOMICTO

IMaToOJIOTUYCCKOI0 Iporecca.

CroiikocTh — 3T0 cnocoOHOCTh OB coxpaHATh CBOM TMOpaXKaIOIINUE JCUCTBUS B
BO3JlyX€ WIA Ha MECTHOCTM B TEYEHHE ONPEIEICHHOIO IIEpUOoJa BpPEMEHHM.
B 0oeBbIx cocTostHUSAX (Tap, a3po30b, kKarin) OB crnocoOHbI paclipoCTpaHATHCS 110 BETPY
Ha OOJIbIIME PACCTOSIHMSI, MPOHUKATh B OOEBYIO TEXHHUKY, pa3jIM4YHbIE YKPBITUS U
JUINTEIIbHOE BpPEMsI COXPaHITh CBOM MOpaxkaromue cBoicTBa. Ha mepexom B 06oeBoe
cocrosnue OB u peiictBue ux B arMocepe M Ha MECTHOCTHM OKa3bIBAIOT BIIMSHUE
(U3NKO-XUMHUYECKUE XapAKTEPUCTUKU: JIETYUECTh, BA3KOCTb, IOBEPXHOCTHOE HATSKEHUE,
TeMIiepaTypa IUIABICHHS M KHUIEHUS, YCTOMYMBOCTH K (haKTopaM BHEUIHEH Cpe.bl.
CoBpeMeHHbIe OB yCIIOBHO JENSTCS: MO XapaKTepy MOPaKaArOIIEro AEHCTBUS Ha HEPBHO -
napajuTHYecKue, OOILIESAOBUTHIE YIYIIAIOUINE, KOXKHO-HApBIBHBIC, pa3Jpakaroliue u
IICUXOT€HHBIC; B 3aBUCHUMOCTU OT TEMIIEpaTypbl KUIIEHUS W JIETYYECTH HAa CTOMKHE WU

HECTOUKUE.

HopameHne OTpaBJIAKINUMHA Be€IIECTBAMM. XapaKTep N CTCIICHb ITOPAXXCHUA

JH0JIel U )KUBOTHBIX 3aBUCAT OT BU10B OB (AXOB) u Tokcu4ecKoi J03bI.
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Ompagsnawuwue eeuwjecmea HEPEHO - RNAPATUMUYECKO20 Oelicmeus TPyIIa
netanbHbix OB, mpencrapistomas coO0l BBICOKOTOKCHYHBIE (ochopcoaepxkamue OB

(3apuH, 30MaH, Bu-Hkc).

Bce docdopconepxkamme BemecTBa XOpPOIIO PACTBOPSIOTCS B OpPraHUYECKHX
PacTBOPUTENAX U )KUPaX, JETKO MPOHUKAIOT Yepe3 HEMOBPEKICHHYIO KOXKY. J[eHCTBYIOT B
KaleJIbHOXKUAKOM U a3po30JbHOM (mapbl, TyMaH) cocTosHuu. llomagas B opraHusM,
dochopcoaepxkanme OB uHruOUpyroT (yruerarT) GepMEeHThI, PEryIUpPYIOLIUE epeaavy
HEPBHBIX MMITYJIbCOB B CHUCTEMax JbIXaTEIbHOI'O IEHTpPa, KPOBOOOpAIIECHHUs, CepACUHOMN
aesitensHOCTH M p. OTpaBneHue pa3BuBaeTcsi ObICTPO. [IpH MaNbIX TOKCHYECKUX 033X
(Jierkue mopakeHus) MPOUCXOAUT CyKEHUE 3PauKoB a3 (MUO03), CIIOHOTEUCHHE, 00U 3a
IPyAMHON, 3aTpyJHEHHOE NbiXxaHue. lIpu TskKeNnbIX MopaxeHHsX cpa3y K€ HacTyIlaeT
3aTpyJHEHHOE JIbIXaHUE, OOMIBHOE MTOTOOT/ICIICHNE, CIIa3MbI B JKEITYIKE, HEMPONU3BOIHHOE

OTACJICHUC MOYH, MHOI'Ia pBOTA, IMOABJICHHUC CYJOPOT’ U MapaJInd AbIXaHHA.

Ompaesnawuue eéewecmea 00w en006umozo oeiicmeus - rpymnma
owicTpoaeicTByOMUX Jetyunx OB (CMHMJIbHAs KUCIIOTa, XJIOPI[MAH, OKUCh YIJIEpo/a,
MBIIIBIKOBUCTBIN U (POCHOPHUCTHIN BOAOPO), MOPAKAIOIINX KPOBb M HEPBHYIO CHCTEMY.
Haubonee TOKCHUYHBIE CHUHWJIbHAS KHCJIOTA u XJIOpIIUAH.
IIpu TsxenoM otpaBieHun OB 001IesA10BUTOTO IEMCTBUS HAOIIOJAETCS METAUTMYSCKUN
MPUBKYC BO PTY, CTECHEHHE B T'PYyJAH, YyBCTBO CHJIBHOI'O CTpaxa, TsOKeJas OJIbIIIKa,

CyZIOpOTH, IMapajnuy AbIXaTeIbHOrO LIEHTPA.

Ompasnawwue eeujecmea yoyuwiaroujeco Oeicmeusn, NPU BABIXaHUU KOTOPBIX
HOPaXKAIOTCsl BEPXHUE JIbIXaTENIbHbIE IIYTH U JIETOYHbIE TKaHU. OCHOBHBIE NIPEICTABUTENIN:
¢ocren m gudocred. Ilpu BapixaHuu (ocreHa 4YyBCTBYETCS 3amax MpPeNoro CeHa M
HENPUATHBIA CIIAJKOBaThI NPHUBKYC BO PTY, OLIYIIAETCSA >XKEHHE B TrOpJie, Kallellb,
cTecHeHue B rpyau. Ilo BeIxone u3 3apakeHHOM aTMocgepbl 3T NPU3HAKU MPOINAJAOT.
Uepes 46 4 COCTOSHME MNOPAXKEHHOrO pe3Ko yxynamaercsa. llosBasercs kamenb ¢

OOMJIEHBIM BBIACIICHHUCM TICHUCTOMU KUAKOCTHU, AbIXaHUC CTAHOBHUTCA 3aTPYAHUTCIIbHBIM.

Ompasnawuiue geuiecmea KOICHO-HAPBLIGHO20 OClICMEU UNPUmM U a30MUcCmolil
unpum. INpUT J€TKO MPOHUKAET Yepe3 KOXKY U CIU3UCThIE 000JOYKHY; onaaasi B KpOBb U

J'II/IM(l)y, PasHOCUTCA IO BCEMY OpPraHU3My, BbI3bIBasd O6IHCC OTpPaBJICHHUC YCIOBCKAa WJIN
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#UBOTHOrO. [Ipy monagaHuu Kamneiab UIPUTA HA KOKHBIE MOKPOBBI IPU3HAKU MOPAKEHUS
oOHapy>uBatoTcsi 4yepe3 48 4. B Jjerkux ciyyasx MOSIBIASIETCS MOKPACHEHHE KOXU C
MOCIICYIOIIMM Pa3BUTHEM OTEKa U OIyIIeHHeM 3ynaa. [Ipu Goee TSKENbIX MOPAKEHUSIX
KOXHM 00pa3yroTcsi My3bIpU, KOTOpble 4epe3 23 1Hs JomaroTcs U o0pa3yroT si3Bbl. [lpu
OTCYTCTBUH WH(EKITNN MOPaKEHHBIN ydacTok 3axuBaeT yepe3 10 - 20 cyTok. BozmoxHO
MOpaXK€HNWE KOXKHBIX TOKPOBOB IMapaMu WIIPUTa, HO Oojee ciaboe, 4YeM KarlIaMH.
[Tapbl unpuTa BBI3BIBAIOT MOPAKEHHUE TJIa3 U OpPraHoOB AbixaHus. [lpu mopaxeHuu rias
OTMEYAETCs OUTYIIEHUE 3aCOPEHHOCTH TJia3, 3y, BOCHAJIEHNE KOHBIOHKTHUBBI, OMEPTBEHUE
poroBoii o0oisiouku, oOpa3zoBaHue s3B. YUepe3z 46 W mocie BIABIXaHHS MApOB HUIIPUTA
OILLYIIAE€TCSI CYXOCTh M TEpIIEHHWE B Tropiie, Pe3KUil OOJE3HEHHBIM Kallledb, 3aTeM

IMOABJIAIOTCA OXPHUIIIOCTD M IIOTCP:A I'0JIOCA, BOCIIAJICHHC 6pOHXOB H JICT’KHX.

Ompasnawwue eewecmea pazopadricawouiezo Oeiicmeua - tpynna OB,
BO3JICHCTBYIOIMIMX  HA  CIM3HUCTBIE  OOOJIOYKM  Ta3  (JJaKpuMaTophbl, TPHUMEP
XnopayemogheHon) W BEPXHUE AbIXaTENbHBIC MyTH (CTEPHUTHI, HANPUMED adamcum,).
Haubonpment sdpdexruBHOCTRIO 00na7a10T OB KOMOMHUPOBAHHOIO pa3Apa’karolIero

nevictBus tuna Cu-3c u Cu-Op.

Ompasnawuwue sewecmea ncuxo2eHHo2o oeiicmeus - rpynna OB, BbI3BIBAIONINX
BPEMEHHBIC TICUXO03bl 3a CUET HAPYUIEHHUS XUMUYECKOW PEryJsilud B UECHTPAIbHOU
HepBHOU cucteMe. [IpencraButensiMu Takux SBJISIIOTCS BellecTBa Tuna «J/ICH» (3ruiiamu
JIE3EPTUHOBON KUCIOTHI), bu-3em. IT0 OeclBETHbIE KPUCTAUIMYECKUE BEIECTBA, IIOXO
pPAacTBOPHUMBI BOJAE, MPUMEHSIIOTCS B a3P030JIbHOM CTOSIHUH. [IpH momagaHuM B OpraHu3Mm
OHU CIIOCOOHBI BBI3BaTh PACCTPOMCTBO JBMIXKEHUM, HAPYIICHUs 3pCHHUS U ClIyXa,
TaJUTIOLIMHALINY, TICUXWYECKHUE PAaCCTPOMCTBA WM MOJHOCTHIO M3MEHUTHh HOPMAIBHYIO
KapTUHY TIOBEACHUS YeJOBeKa; (COCTOSHHUE TICMX03a, AaHAJOTMYHOE HAOIIOJAeMBIM Y

OOJIbHBIX MIU30(PpeHUEH).

Cmouxue OB - rpynna BbicOKOKuIsamux OB, coxpaHsomux CBOE NOpakarollee
NENCTBUE OT HECKOJIBKMX YaCOB JI0 HECKOJIBKUX JHEW U JaXKe HEZENb NOCe MPUMEHEHHS.
Croiikue otpasistone BemectBa (COB) MenneHHO HCHapsiOTCs, YCTOMYMBBI K
nercTBuio Bo3ayxa W Biard. OcHoBHble npeactaButenu Bu-Ukc (Bu-raszer), 3oman,

UTIPUT.
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Hecmouxue OB - rpynna Huskokunsumx OB, 3apaxaroommx BO3AyX Ha
OTHOCHUTEJILHO HEMPOJAOJIKUTEIbHBIN MepUO/] (OT HECKOJIBKUX MUHYT A0 12 4). TunuuHbie

npencrasutenu HOB docren, cuHumbHas KUCIIOTa, XJIOPIIHaH.

IIpusnaku npumenenus. B xumudeckux 6oenpunacax OB Haxoagtcs B )KUAKOM U
TBepJiIoM Bujae. B MoMeHT O60oeBoro nmpumMenenusi OB pacnbuisitoTcsi B BUJ Kariellb, MapoB
(ra3oB) WM a’p030JH (B BUJE TyMaHa, ibiMa). [Ipu pa3peiBe cHaps0B, MUH, O0OMO, pakeT,
HaunHeHHbIX OB WM UX KOMIIOHEHTaMH, u3aaeTcs Oojee ciiaOblii M TIyXOH 3BYK IO
CPaBHEHUIO CO 3BYKOM TIPH B3pPBIBE OOCMPUNIACOB, HAYMHEHHBIX TOJHKO B3PHIBYATHIMU
BelIeCTBOM. B mecTe B3pbiBa OOempuIacoB, CHApsHKEHHBIX OOEBBIMHU OTPABJISIOIIMMU
BellleCTBaMHU, 00pa3yeTcs Oejoe WM clierka OKpalleHHOEe OOJaKo JbIMa, TyMaHa WIu
napa. OT pa3opBaBILIErOCs MPUIIAca OCTAIOTCSA KPYIHbIE OCKOJKH. B ciyuae mpuMeHeHus
OB ¢ mnomomipl0 BBUIMBHBIX YCTPOWCTB BCIIEJ 3a CaMmMoJIeTOM (WJIM TpUOOpOM,
COpOILIEHHBIM C CaMoOJIeTa) TMOSBISETCS OBICTPO pacceWBAIOLIasCs TEMHas I0Joca,
ocezaroias Ha 3emito. Ha nmoBepxHocTu 3emiu, pactenuii, noctpoek OB ocenaroT B Bujie

MAaCJIIIHUCTBIX KaIll€Cllb, IIATCH HUJIN ITIOATCKOB.

Ha noBepxHOCTH BO/BI KalleIbHOKUAKUN UIPUT 00pa3yeT MACISHUCTBIE paly KHbIE
IUIEHKH, @ B CHETY YINIyOJIEHUS pa3HOIro pasMepa U IiyOWHBI, YTO 3aBUCUT OT BEIUYHHBI
Kanenb. 3eJeHas TpaBa OT BO3AEHCTBUS HEKOTOPBIX OB HM3MEHSIET CBOX OKPAaCKYy, JIMCThS

KENTEIOT, OyperoT, a 3aTeM THOHYT.
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II1. BakTepuosornueckoe (0M0JIOrnYecKoe) OpPyKHe.

Ero nelictBue OCHOBaHO Ha WCIIOJIB30BAaHWU OO0JE3HETBOPHBIX CBOWCTB OOEBBIX
O0aktepuanbHbix cpenactB (bC). Beicokas O6oeBas 3(PGEeKTUBHOCTh JITHUX CPEACTB
o0ycioBIieHa MaJIol HHPUITUPYIOMIEH 10301, BO3MOKHOCTHIO CKPBITHOTO TIPUMEHEHHS Ha
OOJBIIINX TEPPUTOPHUAX, TPYTHOCTHIO WHIUKAIIMH, N30UPATEIHHOCTHIO TEUCTBUS (TOJIBKO
Ha 4YeJOBeKa WJIM Ha ONPENCICHHBIM BHJI JKMBOTHBIX), CHJIBHBIM TICHXOJIOTHYECKUM
BO3JICICTBUEM, OOJIBIIUM o0beMOM u CJI0’KHOCTBIO paboTt 1o
IPOTUBOOAKTEPUOJIOTMUECKON 3alUTe HACEJICHUS W JUKBUAAIMM TOCIEICTBUNA HX

ITPUMCHCHUS.

Jlns mepeBoaa pernentypsl 0B u BC B 60eBoe cocTosiHuE UCTOMB3YIOT OOCTIPUTIACH
B3PBIBHOTO JIeHCTBUS (OOEBBIC YaCTH paKeT, 00MOBI, CHapsIAbl, MHHBI, yrachl), BEIIUBHbBIC
U pacnbuiuTenbHbie npubopsl. Kpome toro, 0B moryT mpumeHnsTbed B Ooemnpumacax
TEPMUUYECKOTO JAeNCcTBUs (LIalKu, TepMudeckue reneparopsl), a bC B Ooempumnacax c
MEXaHUYECKUM BCKPBITHEM (PHTOMOJIOTHYECKHE OOMOBI, TpEACTaBIAIONINE COOOM
KOHTEHHEpPhl €  3apaXCHHBIMM  TMepeHocunkamu). JlocTaBka  XMMHUYECKHX U
OakTepuogoruueckux (OHMOJOTHYECKHX) OOenmpunacoB K II€JIM  OCYIIECTBISETCS C
NIOMOIIIBIO PAKET, ABHMALIMM, aBTOMATHYECKUX a3pOCTaToB, aptwuiepuu. Penentypsr bC
MOTYT PacHbUISITECA a’pO30JIbHBIMU TeHeparopaMu ¢ KopaOseil. He wuckimouaroTcs u
JTMBEPCUOHHBIC METOJbl 3apaKeHUsi OaKTepUabHBIMHU. pElEeNnTypaMyd MOMEIIECHUN,
POJIOBOJILCTBUS, Pypaska, UICTOUYHUKOB BOJOCHAOKeHUA. JJIsI JOCTHXKEHUST HAauOOJIbIIIETO
addekra mMmopakeHus JIOJCH JKUBOTHBIX M PACTCHUH NPOTUBHUKOB MOTYT OBITh
NPUMEHEHBl KOMOMHUPOBAHHBIC PEUENTYPHI, COAEpkKaIlue BO30yauTeNeld HECKOJIbKHUX
3a00JIeBaHUH, pa3IMYHBIC TOKCHHBI, a Takke bC B coueranunm ¢ OB.
boeBbie cBoOICTBA OaKTEPUOIOTUYECKOTO (OMOJIOTMYECKOT0) OpPYXKHUS OMPEesIOTCs
panoMm ocobenHocrer aeiictBuit BC Ha opranu3M ueinoBeka W KUBOTHOro. K HuM
OTHOCATCS: CIIOCOOHOCTH BBI3BIBATH MAacCOBBbIC WMH(EKIIMOHHBIC 3a00JEBaHUS JIOJECH W
YKUBOTHBIX TP MOMNAJaHUM B OPTaHU3M B HMUUYTOXXHO MaJIbIX KOJMYECTBAX; CIIOCOOHOCTH
MHOTMX MH(EKIMOHHBIX 3a00JIeBaHUM OBICTPO MEepeaaBaTbcsi OT OOJBLHOTO K 3I0POBOMY;
OoJbIlIasi MPOJOJDKUTEIIBHOCTh JICUCTBUS (HAmpHUMEpP, CIOpOBbIe (HOPMBI MHUKPOOOB

CUOMPCKOM SI3BBI COXPAHSIIOT MOPAXaIOIIKEe CBOMCTBA HECKOJIBKO JIET); HAIMUUE CKPHITOTO
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(MHKYyOallMOHHOTO) Tepuoaa (BPEeMEHHM OT MOMEHTa 3apaXeHUs JIO MPOSBICHUS
3a00eBaHusl); CIOCOOHOCTh  3apaKEHHOTO BO3JAyXa IMPOHHMKAaTh B  pa3IMYHbIC
HErepMETU3UPOBAHHBIE YKPBITUS M MOMEUICHHMS U Mopa)xaTb B HHUX HE3AIIMIIECHHBIX
JIOJEH M JKUBOTHBIX; TPYAHOCTh M JUIMTEIBHOCTh OOHApY>KEHUS OOJIE3HETBOPHBIX
MHUKpPOOOB M TOKCHMHOB BO BHEIIHEH cpeae, TPeOymomIero CHeHUalbHbIX METOO0B

71a00paTOPHBIX UCCIICIOBAHUIA.

Jlns  mopakeHusl JIIOJA€M UM JKUBOTHBIX MPOTHUBHUK MOJXKET HCIOJIb30BaTh
BO30OyauTenel pa3nuuHbiXx HMHGPEKIUMOHHBIX 3a0oneBanuii. Cpenu Hux Haubosee
I'PO3HBIMU SIBJISIFOTCS BO30YJIMTEIM, BBI3BIBAIOIIME TaK Ha3blBaeMble 0CO0O OMacHbBIC
3a00JIeBaHUsI YyMy, HATyPAJIbHYIO OCITy, XOJEpy, CHOUPCKYIO sI3BYy. MOTyT NMPUMEHSIThCS

Tak)XKe BO3OYAUTENN TyJIIpEeMUn, OOTyIM3Ma U Jp.

Yyma - octpoe MHPEKIIMOHHOE 3a001eBaHuE JIOJIEH U KUBOTHBIX. Bo30ynurens
MUKpPOO, He 00JaJaromMii BBICOKOM YCTOMYMBOCTBIO BHE OpraHU3Ma; B MOKpOTE,
BBIICNIIEMON OOJIbHBIM YEJIOBEKOM, OH COXPaHSET CBOIO KMU3HECTIOCOOHOCTH /10 10 mHEil.
OObuHO 3abojeBaHME HAYMHACTCSA C O0O0meil cmabdocTh, 03HOOA, TOJIOBHOM OOMIH;
TeMIiepaTypa OBICTPO TOBBIMIACTCSA, CO3HAHUE 3aTEMHAETCS. BOJbHBIE TIOMU SBISIOTCS
UCTOYHUKAMU WHGEKIUU s okpyxaromux. OcoOeHHO omacHbl OOJIbHBIE JIErOYHOU
dbopmoii uymbl. OTH OOJBHBIE BMECTE C MOKPOTOW BBIICISIOT B BO3AyX MHOXKECTBO

MHUKPOOOB.

[Ipu3Haku 3a0o0neBaHUN YesloOBeKa JEroyHo (OpPMON UyMbl HAPALY C TSDKEIIbIM
o0ImKUM cocTosiHUEM Ooyib B TPyId U Kalledb, BHayajge HEOOJNBIIOW, a 3aTeM
MYUUTEJIbHBIN, OECHpeCcTaHHbIM, C BBIAEIEHUEM OOJBIIOTO KOJIMYECTBA MOKpPOTHL. be3

JICUEHHS CUJIBI OOJILHOTO 6BICTp0 naaaroT, HACTYIacCT IMMOTEPA CO3HAHHUA U CMCPThb.

Xonaepa - octpoe MH(PEKIHOHHOE 3a0oyieBaHrue. Bo30yauTenemM Xoephl SBISIETCS
TaK Ha3bpIBaCMbI  XOJIEPHBI BHUOPHOH, MAaJOYCTOWYMBBIM BO BHEIIHEH cpee.
3aboJieBaHus B TSKEIBIX CIIy4asiXx MOTYT 3aKOHUYUTBLCS CMEPTENbHBIM UCX0a0M. [Ipu3Haku
3a00€BaHUsI XOJEPON TOHOC, PBOTA, CyI0poru. YemoBek OBICTPO XyndeeT, TeMIeparypa
Tena y Hero MoxkeT cHmkaTthes 10 35 °C. Tspkenble 3a001eBaHMs X0JIEPON pacOo3HAOTCS
CpPaBHUTEIIBHO JIETKO, HO BO BpeMs DJIUJIEMHHM BCTPEYAIOTCS U Jerkue 3a0oJieBaHUs,

AUArHOCTHKAa KOTOPBIX 3aTpyAHUTCIIbHA. EI[I/IHCTBGHHI)IM IMPU3HAKOM 3a00JIEBaHUS B

20



TaKUX CJIydasx MOXKET ObITh OoJjiee WIM MEHee BBIpaKEHHBIN TOHOC. Brijemsembie ¢

UCIIPAXKHEHHUSIMU XOJIEPHbIE BUOPHOHBI OMACHBI.

Cubupckaa azea - octpoe HH(DEKIHOHHOE 3a00JeBaHUE, KOTOPOE MOpaXaeT Kak
KUBOTHBIX, TaK W Jojaei. Bo3Oyaurens cuOUpPCKON s13BbI MPOHUKAET B OPTaHU3M uepe3
JbIXaTeIbHbIE MyTH, NMUIIEBAPUTEIbHBIA TPAKT WM 4Y€pe3 paHbl Ha KOXke. 3a00JieBaHHE
IIPOTEKAET B Tpex dbopmax: KOXKHOM, JIETOYHOM 151 KUIIEYHOM:
[Ipu xoxHON (popmMe CMOMPCKON A3BbI MOPAKAIOTCS Yallle BCETO OTKPHIThIE YYaCTKU PYK,
Hor, 1en W juna. Ha mecre momanaHus BO3OYyIUTENs MOSBISAETCA 3yJsLIee MSTHO,
KOTOpO€ MpEeBpalacTCs B IY3bIPEK C MYTHOW WJIM KPOBSIHUCTOM KUAKOCTBIO. Ily3bIpex
BCKOpE JIomaeTcsi, 00pa3ys 53BYy, NOKPBIBAIOIIYIOCS YEPHBIM CTPYIIOM, BOKPYTI KOTOPOIO
oOpa3yeTcs MacCUBHBIN OTeK. XapaKTepHbIM MPU3HAKOM SIBJISICTCS] CHH)KEHUE WM TTOJTHOE
OTCYTCTBHUE UyBCTBUTEIHLHOCTH B 00iacTH s3Bbl. [Ipu OnarompusiTHOM TedeHHH OOJIE3HU
yepe3 4- 5 nHell Temmeparypa y OOJBHOIO CHUXKAETCS U, OOJIC3HCHHBIC SIBJICHUS

IMOCTCIICHHO ITPOXOIAT.

bomynuzm - Ttsxenoe 3a0oneBaHUE, KOTOPOE BBI3BIBAETCS OOTYIMHUYECKUM
TOKCHUHOM, BBIJENISIEMbIM OaKkTepusiMu O0Tyiau3Ma. bOTylInHUYECKHIT TOKCUH OTHOCUTCS K
OUYEHb CWJIBHBIM sifiaM, [10 JaHHBIM CTIEMAIUCTOB, JUIsl OTPABICHUS YEIOBEKa JOCTATOYHO
Bcero 0,00000012 r kpuCTaINIMYECKOrO TOKCUHA. 3apaXxeHue OOTYJIM3MOM MPOUCXOAMT B
OCHOBHOM u€pe3 MUIIEeBAPUTENIbHBIN TpakT. TOKCHH OOTyiIH3Ma MOpakaeT LEHTPAIbHYIO
HEPBHYIO CHCTEMy, OJyXIalIlMi HEpB M HEPBHBIM ammapar cepAauna. Bhavane
NOSIBIIAIOTCA 001Ias cinabocTh, TOJIOBHAs 0O0JIb, PacCTPONCTBO 3peHUsi (TyMaH Mepen
rJ1a3aMu, JIBOCHHE), JABJICHHUE B IMOJJIOKEYHOU OOJIACTH, Pa3BUBAIOTCS MapaIUTUYECKUE
SBJICHHUSI MBI SI3bIKA, MATKOro HEOA, ropranu, jauia. TemmepaTypa 00JIbHOTO OOBIYHO
HUKE HOpMalbHOW. be3 medeHust 00Tynu3M 3akaH4ymBaeTcs cMepTbio B 80 % ciyuaes
3a0oneBanuil. [Iporiecc BbI3NOPOBIICHUS OOJBHOTO MJIET MEJICHHO, YEJIOBEK JITUTEIHHOE

BpEMsI OLIYLIAET CUIIBHYIO CIa00CTb.

Tynapemus - octpoe MHPEKIMOHHOE 3a00JIeBaHNE, HAJIOJITO BBIBOIAIISE YSIOBEKA
u3 cTposi. Bo3Oyurenp TyaspeMHH J0JT0 COXpaHSICTCs B BOJE, MOYBE, IbLIH. YeaoBeK
3apakaeTcs TYJIPEMHEH depe3 JbIXaTeIbHbIC My TH, TUIICBAPUTEIIBHBIN TPAKT, CITM3UCTHIC
000JIOUKH M KOXKY. 3a0ojcBaHHE HAYMHACTCS BHE3AlHO, PE3KHUM ITOBBIIICHUEM

temiiepaTypsl. [losBiseTcst cuiibHas royioBHas 00k 1 00JIM B MbIIIIaX. B 3aBUcUMOCTH OT
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nyTeid MPOHHMKHOBEHUS MHKpoOa 3a00jeBaHME MOXKET IPOTEKaTh B TPEX OCHOBHBIX
dopmax: JeroyHoi, kumeyHo u TudouaHoW. Jlerounas ¢opma mpoTekaer Mo THILY
BOCHAJICHUS JIETKUX, KUIIEYHas (opMa XapaKTepU3yeTcs CUIbHBIMU OOJIIMU B KHBOTE,
TomHOTOM. [l TudouaHoi (opMbl XapaKTEpHO OTCYTCTBUE MECTHBIX IPU3HAKOB
3a0osieBaHusA, OOJIE3Hb MPOTEKAET TSIKEIO M Pa3BUBACTCS y OCIAOJICHHBIX JIIOJEH NpU
Ar0060M myTH 3apakeHusi. Eciyu cBoeBpeMEHHO HayaTh JICUeHHE aHTUOMOTUKAMH, yI1aeTcs
OpeaynpeanTb 3a00J€BaHUE WIH OOECIEUNTh CPAaBHUTENIBHO JIETKOE T€YEHHE OOJIE3HH U

OBICTPOE BBI3IOPOBIICHHUE.

CenbCKOXO34WCTBEHHbIE PACTEHUsI MOTYT OBITh IOpPa)K€Hbl BO30YAUTEISIMU
CTeOJIEBOM PpIKABUMHBI 3JIAKOBBIX KYJIbTYp, (GUTOGTOPO3bl KapTtodens U JIpyrumu

3200JIEBAaHUSIMMU.

O¢ddextuBHocth Mep 3anmThl or BC  Oyaer BO MHOrOM  OINpEAENATHCS

CBOEBPEMEHHOCTHIO OOHAPYKEHUS 0aKTEPUOJIOTMYECKOr0 HaNaAeHUsl IPOTUBHUKA.

IIpusnaku npumeneHus. B mectax pa3psiBoB O0empunacoB HaOIIOIAOTCS Karliau
KUIKOCTH WM TOPOIIKOOOPA3HBIX BEMISCTB HA TIOYBE, PACTUTEIBHOCTH PAa3JTHYHBIX
peaIMeTax Wid MpU pa3pbiBe Ooenpunaca oOpa3oBaHHe JETKOro obiaka apiMa (TyMaHa);
MOSIBJICHUE 3a MPOJICTAIOIIMM CaMOJIETOM IIOJIOCHI, KOTOpas IOCTENEHHO OCeNaeT U
paccemBaeTCs; CKOIUICHWE HACEKOMBIX WM TPBI3YHOB HamOoJiee OMACHBIX Pa3HOCUMKOB
OaKTepHaNbHBIX CPEACTB, HEOOBIYHOE IS JAHHOW MECTHOCTH W JIAaHHOTO BPEMs T0Jia;
MOSIBJICHHE MACCOBBIX 3a00JI€BaHUI CpEIU JIFOACH U dKUBOTHBIX, @ TAK)KE MAaCCOBBIN TMaJIekK

CEIbCKOXO03SMCTBEHHBIX )KUBOTHBIX.

IV. OO0bluHble cpeacTBa MOpPa’KeHUsl, MPU NPUMEHEHUH KOTOPHIX MOTYT
BO3HUKATh OYaru MOPaXEHMs, ATO 3aXKUTaTEeJbHBIE CPEACTBA, OOEnmpUIackl 0ObEMHOTO
B3pbIBA, KacceTHble Ooempumachl (Tak Ha3bIBAEMOE «ILIOIIATHOE» OpYyXkHE), (yracHbie

O6oenpunackl OOJIBIION MOIIIHOCTH.

3axcuzamenvHoe opyJicue BKIII0OUACT 3aAKUTIaTCIIbHBIC 6OCHpI/IHaCI>I N OTHCCMCCH,
a TaKXKC CpCACTBa UX AOCTABKH K ILICJIN. I[CﬁCTBHe 3AKUIaTCIbHOTO OPY’KHSA OCHOBAHO Ha
HCIIOJIb30BAHUMN 3aXXKUT'ATCJIbHBIX BCIICCTB, KOTOPLIC IPUMCHAKOT B BHIC cMecer B

KHNIKOM, }KCJICO6p33HOM HWJIK TBCPAOM BHIAC, IIPpU TOPCHHUHU OHU CITOCOOHBI BBIACIIATDH
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OOJBIIIOE KOJMYECTBO TEIUIa U Pa3BUBAaTh BBICOKYIO TeMIiiepaTypy. B 3aBucumoctu ot
XUMHUYECKOTO COCTaBa 3aKUTaTeIbHBIC BEIICCTBA JACISITCS Ha TOPAIIUE C UCIIOIh30BaHUEM
KHUCIIOpoja Bo3Ayxa (HamaiM, MUporess, 0ensiii pocdop, CIIaB «3JIEKTPOH») U TOPSIIHe
6e3  gocryma  Bo3ayxa  (TEpMHT U TEPMUTHO-3aKUTATENIbHbIE  COCTaBblI,
Kucinopogocoaepxamue conu). IlocnmegHue B CBOEM coOCTaBe COAEPKAT OKUCIUTEINH.
3axuraTenbHbIC BEIIECTBA HAa OCHOBE HE(PTEMPOIYKTOB W OPraHUYECKHX TOPHOYHMX
pacTBOpHTENeH THIIA HAMaIMOB aMEPUKAHCKHE BOMCKAa IMHPOKO WCIOJIb30BAINCH B
nepuo BoitHbl B Kopee u BrerHame. XapaktepHas 0COOCHHOCTh MOPAXKAIOIIETO JEHCTBUS
HamajiMa COYETaHUE €ro 3a)KUTaTeNIbHBIX CBOMCTB C OTPaBJISIONIUM JCHCTBUEM OKHCH
yriaepoja, odpasyoueics npu ropeauu HanaiMa. CrocoOHOCTh HalajiMa HalumnaTrh Ha
MOpaXEHHBbIE YYaCTKU MPUBOAUT K CHJIBHBIM O0XOTaM C KOAaryJsiliued MBIIICUHBIX,
KUPOBBIX U JAPYrUX IIyOOKO PacHoJIOKEHHBIX TKAHEW, a MpHU MOMAJaHUuU Ha pa3iInyHbIC

KOHCTPYKIIMH 3aTPyAHACT TyLIEHUE BOSHUKAIOLINX TI0KAPOB.

boenpunacet  06vemnozo e63pwviea. Jlnsg CHapsOKEHUS Takux OOETPUITACOB
UCIOJIB3YIOTCSl JKMJIKHE WM TacTOOOpa3Hble pEUEnTyphbl YIVIEBOJOPOIHBIX TOPHOYUX
BEIIECTB, KOTOPbIE MpPH PACIBUIEHUU B BO3AYLIHOW cpele B BHUJE a’po30is oOpa3yroT
B3pbIBYAThIE TOIUIMBHO-BO3JYIIHbIE cMecH. [leficTBHe Takux OOEMpUIacOB OCHOBAaHO Ha
OJIHOBPEMEHHOM IOJIPBIBE PACMBIIIEHHOr0 00JaKa FOPIOYNX CMECEN B HECKOJIBKHX TOYKaX.
B pesynbraTe B3pbiBa MO BceMy 0OBEMY 0Opa3yeTcsl >KeCTKas yJnapHas BOJHA, PE3KO
BO3pacTaeT TeMIepaTypa BO3JlyXa, CO3/laeTcsid OO0eAHEHHas KHCIOPOJOM M OTpaBl€HHAas
OpOAYKTaMU CropaHusi atmocdepa. ODHeprus B3pblBa M TOpaxarollee JeHCTBUE
OoenpunacoB 00beMHOTO B3pbiBa B 46 pas, a B MepPCNeKTUBE, MOTYT ObITh B 10 - 12 pa3
OoJplIe, YeM y paBHBIX MO Becy (yracHbIXx OOEMpPUIIACOB, CHAPSIKEHHBIX TPOTUIIOM.
Hampumep, npu Bece cHapsbkeHus Takoro Ooempumaca 450 kr npeiicTBue 0OBEMHOTO
B3pbIBA MOXET OBbITh SKBUBAJIEHTHBIM SIACPHOMY B3pbIBY MOIIHOCTHIO 10 T. Takum
oOpa3om, Goemnpumnackl 00bEMHOTO B3phIBA M0 MOPAKAIOLIEMY IEHCTBHIO COMMOCTABUMBI C

SJIEPHBIMH OOCTIPHUITAcaMK CBEPXMAJIOTO Kaauopa.

Kaccemnvie 6oenpunacbt — 5TO aBUALIMOHHBIC KacCeThl (ympaBisieMble U
HEyIpaBJsieMbl€), YCTAHOBKU KACCETHOTO TUIA C YNPABJISIEMBIMU PaKeTaMU, PEAKTHUBHBIC
CHapsiJbl, CHapsDKEHHbIE OOCEBBIMU 3jeMeHTaMmH (cyOcHapsimamu), u ap. CyOcHapsibl

BBI6paCI)IBaIOTCSI BBIITHOHBIM 3apsaaA0M HaJl HOCJIbIO I €€ IMOPAKCHUA. HCHOHB3YIOTC$I
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00eBbIE DJIEMEHTHl PA3IMYHOTO HA3HAUCHHUSA: OCKOJIOYHBIE, OCKOJIOYHO-(pyracHbIe,
KyMYJISITUBHBIC, 3a)XuraTeiabHble U Ap. Hanpumep, aBuanuonHas kaccera tuma SW-54
(CIODA) cHapspkaercss 1800 wmanorabaputHbiMU  (OTHO(QYHTOBBIMH) OCKOJOYHBIMHU
cyocHapsaamu. Camorer Taktudeckor aBuanuu ®-4 («dantom») Hecer 11 Takux kKacceT
U MOXKET TopaxkaTh rromass 10 1,5 km2 (150 ra). Crparerndeckuii 6omOapaupoBmuk B-

52 cHapsikaercs 66 kaccetamu SW-54.

I'maBHOe TpeOoBaHMe K HOBOMY BHAY OPY:KHSI — DOTO JOCTHKEHHE COUYETAHUS
MOIIIHOCTH OO€BOr0 3aps/ia ¥ TOYHOCTH €ro JOCTABKM K KOHKPETHO Ha3HAYEHHOM Liens
JOJDKHO 00€cTIeunBaTh €€ MOPAKEHUE MEPBBIM BBICTPEJIOM C BEPOSTHOCTHIO HE MeHee 0,5

M.

OTBeuaromiee 3TOMYy TpeOOBaHHUIO YNPABISEMOE HESJIEPHOE OPYKHE IOIYUHIIO
HalMEHOBaHUE BBICOKOTOYHOT0. B meuaTtu oTMeyaroTcsi Takue OCHOBHBIE MPEUMYLIECTBA
BBICOKOTOYHOI'O OpYKHUsf, Kak OoeBas 3(P(HEeKTUBHOCTh, CpaBHUMAS C 3(P(HEKTUBHOCTHIO
AJIEPHOTO OPY’KUSI MaJOW MOIIHOCTH, CEJIEKTHUBHOCTHh BO3JEHCTBHS Ha BBIIEJICHHBIE IS
[OpaKEHUs LI€JIM, BHE3AIIHOCTh HAHECEHMs yJapa, a TaKXKe 3HAUYUTEIbHOE COKpAILECHHE
CWI M CpeacTB,  TpeOyrommuxcs s MHOpaXeHus  M30paHHBIX  IIeJieH.
K OCHOBHBIM BHJaM BBICOKOTOYHOIO OPYXHS OTHOCAT YIpPABII€MblEe aBHUALMOHHbBIE
OOMOBI W yIpaBisi€eMble KpbUIAThIE PAKEThl pPa3jIUYHbIX KJIACCOB, KOTOPbIE HMEIOT

KpYTrOBO€ BEPOSITHOE OTKJIOHEHUE OT 1enu 310 m.

Oco0oe BHUMaHUE YJIEISETCS CO3/IaHUI0 OPYXKHUS, OCHOBAHHOIO Ha HOBBIX
buznyeckux mnpuHuUnax. K TakuM BUJlaM OPYXKUSI OTHOCUTCS JIy4€BOE OpPYKHE
(HampaBJIEHHOM HEPrUH), KOTOPOE OCHOBAHO HA HEMOCPEIACTBEHHOM IEPEHOCE IHEPTHUU
OT MCTOYHHUKA H3JIyYeHUsS] K OOBEKTY MOpaxKeHus. BUIbI JIydeBOTO OpYXKus: Ja3epHOE,
IIYYKOBOE M CBEPXBBICOKOYACTOTHOE. JlazepHoe OpyXM€ OCHOBAaHO HA HCIIOJIb30BaHUU
SHEPrUM Y3KHUX IYYKOB 3JIEKTPOMArHUTHOTO W3JIYyYEHUS B ONTHUYECKOM JHana3oHe
crekTpa. CuuTaeTcsi, 4YTO MOpaKarIUM (AKTOPOM JIa3€pHOIO OPYXKHUS  SBIISIETCS
TEPMOMEXaHUUYECKOE BO3JeiicTBHE Ha OO0BEKT. Jlyd mna3epa, reHepupyeMblii KOPOTKUMU
UMITYJIbCAMH, BBI3bIBACT OBICTPOE TOBBIIMICHUE TEMIIEPATYPhl MOBEPXHOCTH IIEJIH, B
pe3ynbTaTe 4ero 4acTb OOOJIOYKM pacIulaBisieTcsl U Jaxe ucnapsercs. [lpu ucnapeHun
000JI0YKH TTPOUCXOJMUT B3PHIB M BO3HUKAET yJapHas BOJHA, MPOHUKAIOIIAS BHYTPb IIEJH.

HpI/I HUCIIapCHUHA METAJUTMYECKOM 000JIOUKH MOJKET BO3HHKATH PEHTTCHOBCKOC HU3JIYUYCHHUC
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OOJBIIION MOIHOCTH, CIIOCOOHOE Pa3pyIIUTh IEJIb WJIM BBIBECTH U3 CTPOS AJIEKTPOHHYIO
anmapatypy. OHO MOXET NPUMEHATHCS I pas3pyuieHus (ObICTPOro IUJIABJICHUS U
UCIIApEeHMs1) MHOTUX BUJIOB OpYykusl 1 00eBoi TexHHKHU. [lydukoBoe opykue OCHOBaHO Ha
BO3JICVCTBUM Y3KOTO ITyYKa BBICOKOIHEPIE€THYECKHX HJIIEMEHTApPHBIX YaCTHIl HA LEb.
Cuuraercs, dYro TOpaXarwomuMu (aKTOpaMd IyYKOBOTO  OPYXKHS  SBISIFOTCS
TEPMOMEXAHUYECKOE W pPaJUallMOHHOE BO3ACHUCTBUME Ha Ueib. [lepBoe mpoucxogur B
pe3yiibTate MpeoOpa3oBaHUsl KUHETUYECKOW SHEPrUU YacTHUIl B TEIUIOBYIO, KOTOpas
BBI3BIBACT IUIABJICHUE W MCIApEeHHE MaTepuana menu. PaguanumonHoe nopaxeHue (GKUBOMH
CWJIbI, 3JIEKTPOHHOW ammaparypbl U Ap.) OOYCIOBJIEHO BO3ACHCTBHEM YACTHUIl BBICOKOMU

SHEPrUM Ha KJIIETKU OpraHu3Ma M armaparypy.

25



