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Bonpoc 1 Xumnuyeckne HeraTuBHbIE (PAKTOPHI

BpenaubiM Ha3bIBaeTcsl BelIeCTBO, KOTOPOE NMPHU KOHTAKTE C OPraHu3MOM
4eJIOBeKa MOKET BBI3BATh TPaBMbI, 3a00JIEBAHUS WM OTKJIOHEHHUS B COCTOSIHUU
310pOBbs, 0OHAPY>KMBAEMbIE COBPEMEHHBIMU METOaMH KaK B MPOIIECCE KOHTAKTa
C HUMHU, TaK U B OTIAJICHHbIE CPOKH KU3HU HACTOSIIETO M MOCIEIYIONINX TOKOJIE-
HUU.

ITo xapakTepy BO3/IUCTBUS BpPEIHbIE BEMIECTBA JETSATCS HA IECTh TPYIIIL:

l. TokcHueckre — BbI3bIBAIOIIME OTPABJICHUE BCErO OpraHn3Ma (OKUCh yriaepo-
1A, IIMaH, CBUHEI, PTYTh, MBIIITLSK, OCH30JI U JIp., a TAKXKE UX COCTMHCHHS);

2. pazipakalollue — BBI3BIBAIOIINE PA3APAKEHUE IbIXATEIbHOrO LIEHTpa U
CIIM3UCTHIX 000JI0UEK (XJIOp, aMMHUaK, aleToH, (TOPUCTHIN BOAOPOI, 1IMaH, OKHC-
JIbl 30Ta U Ap.);

3. CEeHCHMOMIM3UPYIOIINE — BBI3bIBAIOUIUE ajiepruueckue peakuuu (popmanb-
JIETU]], PACTBOPUTEIIH U JIAKU HA OCHOBE HUTPOCOCAMHEHUHN U T.IL.);

4. KaHIIEpOTEHHBIE — BHI3BIBAIOIIUE PA3BUTHE PAKOBBIX 3a00JieBaHUM (HUKEbh U
€ro COeIMHEHMs, XPOM M €ro COeIMHEHMs, aMUHbI, acOecT, OEH30€eBask KUCIOTa U
T.IL.);

5. MyTareHHbI€ — BBI3bIBAIOIINE U3MEHEHUE HACJICICTBEHHBIX MMPU3HAKOB (CBU-
HEll, MapraHel, CTUPOJI, PaJMOAKTUBHBIE BEIIECTBA U T.I1.);

6. BIMSIONIME HA PENPOAYKTHUBHYIO (DYHKIIMIO YelloBeKa (PTyTh, CBUHEI, Map-
raHel, CTUpPOJI, paJMOAKTUBHBIC BEIIECTBA U T.I1.).

Tpu nocnegHuX BHAA BO3JEHCTBUSI BPEIHBIX BEIIECTB — MYTAareHHOE, KaH-
[IEPOTEHHOE W BJMSIONIME HA PENPOAYKTHUBHYIO (DYHKIHIO, a TaK K€ YCKOpEHHeE
MpOIECCa CTAPEHUSI CEPACYHOCOCYAUCTON CUCTEMBI OTHOCAT K OTAAJICHHBIM IIO-
CJIEICTBUSIM BIIMSHUS XUMHUYECKUX COCIUHEHUN Ha OpraHu3M. JTO crenuduue-
CKO€ JICMCTBUE, KOTOPOE MPOSIBIACTCS B OTJAJCHHBIC MEPUOJBLI CIYCTS TOMbI, U
naxe necarmwietus. OTMedaeTcsl TOSBICHHE Pa3IuYHBIX 3((EKTOB W B IOCIE-
JTYIOUIUX TTOKOJIEHUSX.

XUMUYECKHUE BelleCTBa (OpraHUYECKUE U HEOPraHMYECKHUE) B 3aBUCUMOCTH
OT WX TMPaKTHYECKOTO WCIONh30BAHUSA KIACCU(DHUIIMPYIOTCS TakKe Ha IIeCTh
TPy

1. TIpoMbllIEHHBIE SIbI: HAIPUMEpP, OPTaHUYECKHUE PACTBOPUTENH (IAUXIIOPI-

TaH), TOTUIMBO (TiporaH, OyTaH), Kpacutenu (aHwiInH). [IpOMBITIIEHHBIN s,

BBI3BIBAIOIIUM HE TOJIBKO MHTOKCHUKAIMIO, HO MPOBOIUPYIONIUNA U APYyrue

(GhOpMBI TOKCHYECKOTO TIpOIlecca Ha pa3HbIX YPOBHSAX OMOJIOTHYECKON opra-

HU3aI[MM HAa3bIBAIOTCSI TOKCUKAHTAMM.

2. SlnoxuMuUKaThI: TECTULU B (TEKCAXIOPATaH), MHCEKTUITUABI (Kapbodoc).
JlekapcTBEHHBIE CPEACTBA.

4. BbITOBbIE XMMHUKATHI, UCIIOJIb3yEMbIE B BUJE MUIIEBBIX N00aBOK (YKCycHas

KHCJIOTA), CPEACTBA CAHUTAPUU, TUYHOU TUTUEHBI, KOCMETUKH U T.J.

5. buosnoruueckue pacTUTENbHBIC U )KUBOTHBIC SbI. 11 OMOJIOrHYECKOTrO MPO-

UCXOK/JIEHUS1) HOCST Ha3BaHUE TOKCHUHBI.

6. Otpasmstomue Beniecta (OB): 3apuH, unput, GocreH u ap.

(98]
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B cootBerctBUM ¢ 'OCT 12.1.007-76 (99) Bpenubie BeliecTBa nenarcs Ha 4
KJIacca OMacHOCTH:
® 1-i1 — upessviyaiino onackvie (PTyTh, STUICHAMUH U T.11.);
® 2-i1 — sbicoxoonacHvie (X10p, GTOp, PTOPUCTHIN BOJAOPOI U T.11.);
® 3-i1 — ymepenro onacHvle (IIACTUK, METUJIOBBIM CIIUPT U T.1I.);
® 4-i1 — manoonachvie (aMMuak, OCH31H, alleTOH, STUJIOBBIN CIIUPT U T.1.).

SnoBuTHIE CBOMCTBA MOTYT IPOSBUTH JaKE TAKHE BEIIECTBA, KAK IMOBAPEH-
Hasi COJIb B OOJIBIIMX /103aX WIJIM KUCIOPO]I IIPH MOBBIIIEHHOM JlaBieHuH. OJHAKO K
s/1aM IPHUHITO OTHOCUTH JIUIIb T€, KOTOPbIE CBOE BPEIHOE JIEWCTBHE MPOSBIISIIOT B
OOBIUHBIX YCIOBUSX U B OTHOCUTENIbHO HEOOJIBIINX KOJIMUECTBAX.

CriocoGHOCTD BellecTBa, ACHCTBYS Ha OpPraHU3M B OINpPEACNEHHBIX J03aX U
KOHIIEHTpaLUsAX, HApylIaTh J€eClOCOOHOCTb, BBI3bIBATH 3a00JIEBAaHHE WIIM JaXe
CMEpTh (JIeHCTBYsSI Ha OMOJIOTUYECKUE CUCTEMBbI BBI3bIBaTh UX MOBPEKICHHUE WIH
ru0esib) Ha3bIBAETCSI TOKCUYHOCTBIO.

Tokcuueckoe aeicTBUE BPEAHBIX BEIIECTB XapaKTEPU3YETCs MOKa3aTeNI MU
TOKCUKOMETPUHU, B COOTBETCTBUU C KOTOPBIMH BEILIECTBA KIACCHUPUIMPYIOT HA
Ype3BbIYAHO-, BBICOKO-, YMEPEHHO- U MAJIOTOKCUYHBIE.

[Toka3zaTenn TOKCUKOMETPUHN U KPUTEPUU TOKCUYHOCTH BPEIHBIX BEIIECTB —
3TO KOJMYECTBEHHBIE MOKA3aTeIM TOKCUYHOCTU M OMACHOCTU BPEIHBIX BEILECTB.
Tokcuyeckuid 3QQpeKT npu ASUCTBUU Pa3IUYHBIX 03 U KOHIEHTPALMUH SAOB MO-
KET NPOSBUTHCS (PYHKUHOHAIBHBIMHU U CTPYKTYPHBIMU (ITATOMOP(OIOTHYECKUMHU )
U3MEHEHUSIMU WK Tu0enplo opranu3Ma. B nepBom ciydae TOKCUYHOCTh NMPUHSTO
BBIPAKATh B BUJE JEHCTBYIOLIUX, IOPOTOBBIX M HENEUCTBYIOIINX KOHLIEHTPALUI U
7103, @ BTOPOM — B BUJIE CMEPTEIbHBIX KOHLEHTPALUH.

IIpenenbHO nonmycTUMas KOHUEHTPALMS 3TO TAKOE COACPIKAHUE BPEIHBIX
BEIIECTB B aTMOC(EPHOM BO3AYX€E, IIPU KOTOPOM HA YEJIOBEKAa U OKPYKAIOILYIO
Cpeny He OKa3bIBaeTCs HU MPSAMOT0, HU KOCBEHHOT'O BPEAHOTO BO3ACHCTBUS.

B artMmocdepy mocTymaeT MHOXKECTBO MPUMECEH OT Pa3IUYHBIX MPOMBIII-
JIEHHBIX MPOMU3BOJICTB M aBTOTpaHcnopTa. /{151 KOHTpoJIA UX coJiepKaHusl B BO3.1Y-
X€ HYKHbI BIIOJIHE ONPEEICHHbIE CTAHJAPTU3NPOBAHHBIE SKOJOTMYECKUE HOpMa-
TUBBI, IO3TOMY U OBUIO BBEAEHO MOHATHE O NPEAEIbHO JOMYCTUMON KOHUEHTpa-
unu. Benmuunsl TIIK nns Bo3ayxa usmepsroTcs B MI/M. Paszpab6orans! [1JIK He
TOJIBKO JIJISl BO3/AyXa, HO U JUISl MUIIEBBIX MPOIYKTOB, BOJbI (IIMThEBask BOJA, BOJIA
BOJOEMOB, CTOUYHBIE BOJbI), IOYBHI.

[IpenenbHON KOHIIEHTpaIMen A paboyeil 30Hbl CUUTAIOT TaKyl0 KOHIICH-
TpalMIO BPEIHOTO BEIIECTBA, KOTOpas MpH €KEAHEBHOW paboTe B TEUEHHE BCETO
pabouero nepruosia He MOXKET BbI3BaTh 3a00JIEBaHUA B Ipoliecce padOThI UM B OT-
JTAJICHHBIE CPOKH >KM3HU HACTOSIIIETO U MOCIEAYIOIUX MOKOJEHUN.

[IpenenbHbIe KOHLIEHTPALUHU JIJIsl aTMOC(EepHOro BO3ayXa U3MEPSIIOTCS B Ha-
CEJICHHBIX MYyHKTAaX U OTHOCATCA K ONpPEAEICHHOMY NEpUOoy BpeMeHu. s Bo3-
yXa pa3auvyaroT MaKCUMaJIbHYIO PA30BYIO /03y U CPETHECYTOUYHYIO.

B 3aBucumoctu ot 3Hauenus I1JIK xumudeckue BemiecTBa B BO3AyXe Kilac-
CU(DULMPYIOT MO CTENEHU ONAaCHOCTH. JJ1sl ype3BbIYailHO OMACHBIX BEUIECTB (Maphbl
pTyTH, cepoBoiopo, xjop) ITIJIK B Bo3nyxe paboueli 30HbI HE TOJKHA MTPEBBIIIATH
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0,1 mr/m”. Ecim ITJIK cocraBisier 6omee 10 Mr/M”, TO BEIIECTBO CUMTACTCS Majo-
omacHbIM. K TakuM BeliecTBaM OTHOCST, HAllPUMEP, aMMHAK.

Taomuna 1

[TJIK HEeKOTOpPBIX Ta3000pa3HBIX BEIIECTB B aTMOC(EPHOM BO3yXE U BO3IyXeE
MPOU3BOICTBEHHBIX TOMEIICHUM

BemecTBo

ITJIK B atmochepHOM BO3MyXE

[IJIK B Bo3ayxe MpOU3BOACT-

(Mr/™) BEHHBIX TOMEILCHHIT (MI/M°)

Jlmokcup a3oTa:
® MakcHMaJbHas pa3oBas 0.085 2.0
® CpelHECYTOYHas 0.04
Jnokcun cepsl:
® MakcCHMaJbHas pa3oBas 0.5 10.0
e CpegHeCcyTOYHas 0.05
MoHookcua yriepojaa B teuenue pabouero gus 20.0
e MakCHMajbHas pa3oBas 5.0 B Teuenne 60 munyt 50.0
® CpeJHeCyTOYHas 3.0 B Teuenne 30 munyt 100.0
DTOPOBOAOPOA:
® MaKcHMaJbHas pa3oBas 0.02 0.05
® CpeaHeCcyTOYHas 0.005

Tabnuia 2

ITJIK HEKOTOPBIX BPEIHBIX BELIECTB B IIUTHEBOU BOJE
BemecTBo ITJIK, mxr/m

I'uppoxuHoH 200
Juxnopdenon 2
Kpeson 4
[Tentaxnophenon 10
Tpuxnopdenon 4
TpuxnaopsTuiieH 70
denoun 1
Xnopodopm 60
YeThIpeXXJTOPUCTHIN YIIIEPOT 6

Tabmuma 3

[TJIK HEKOTOPBIX XUMHUUYECKHUX 3JIEMEHTOB B IIOYBE

DIIEMEHTHI ITJIK, mr/xr
KobGanbT 5
Menb 3
MbIIbIK 2
PtyTh 2
CBuHen 20
Cypbma 5
dDtop 3
Huak 20




ITIJIK ycTraHaBnuBaroTCs JUIisi CPEIHECTATUCTUYECKOTO YEI0BEKA, OAHAKO OC-
na0neHHble 0O0JIE3HBIO U JIPYTrUMH (DaKTOpamM JIFOAM MOTYT MOYYBCTBOBATH CeOs
JUCKOM(OPTHO IpY KOHLIEHTpaMsIX BpeIHbIX BemecTB, MeHbmmnx I1JIK. 1o, Ha-
IIPUMEP, OTHOCHUTCS K 3a5IJIbIM KYPHUIIbIIUKAM.

BennuuHbl IpenenbHo JOIYCTUMBIX KOHUEHTPALMM HEKOTOPBIX BELIECTB B
psazie cTpaH cyuiecTBeHHO paznuyatorcs. Tak, [IJIK cepoBogopoaa B armocdepHOM
BO3/yXe TpH 24-uacoBoM Bo3zeiictuy B Mcnanuu cocrasmser 0,004 mr/m’, a B
Benrpuu — 0,15 mr/m’ (8 Poccuu — 0,008 mr/ar’).

B Hamel ctpaHe HOPMATHBBI NPEAEIBHO TOIYCTUMOM KOHLEHTPALMMU Pa3-
palbaThIBAIOTCS M YTBEPXKAAIOTCS OpraHaMH CaHUTaPHO-3IHIEMHUOJIOTUYECKON
CIIy>kObI ¥ TOCYJJapCTBEHHBIMH OpTaHaMu B 00JIACTH OXpaHbl OKPY>KAIOLIEH CPe/Ibl.
HopmatuBsl KauecTBa OKpYKarOIIEW Cpelbl ABIIAIOTCA €IUHBIMU Ul BCEH TEPPHU-
topun P®. C yueToM TpHPOAHOKIMMATHYECKMX OCOOCHHOCTEH, a TakKe TMOBBI-
HIEHHOW COIMAIIbHON [IEHHOCTH OTAENbHBIX TEPPUTOPUM ISl HUX MOTYT OBITh YyC-
TaHOBJICHbl HOPMATHUBBI MNPENEIBbHO JAOMYCTUMOW KOHIIEHTPALMU, OTPa)KaroIlHe
0CcoObI€ YCIIOBHUSI.

[Ipu 0JHOBpEMEHHOM MPUCYTCTBUU B aTMOC(EPE HECKOJIbKUX BPEAHBIX Be-
IIECTB OJHOHANPABICHHOIO JIEUCTBUS CyMMa OTHOILIEHUW WX KOHLEHTPALUMUA K
[IIK HE momkHaA NMpeBbIIATh €AUHUILY, OJHAKO 3TO BBIITOJHAETCSA JAJEKO HE BCe-
raa. [lo HekoTopeIM onieHKaM, 67% Hacenenuss Poccuu KUBYT B pETHOHAX, TAE CO-
JepKaHUEe BPEAHBIX BEIIECTB B BO3AYyX€ BBILIE YCTAHOBJICHHOW IIPEAEIbHO IOIYyC-
tuMon kKoHIreHTparuu. B 2000 coneprkanne BpeaHBIX BemecTB B atMochepe B 40
ropojax ¢ CyMMapHbIM HAaceJICHHEM OKOJIO 23 MJIIH. YEJIOBEK BpEMsI OT BPEMEHHU
IPEBBILIANIO MPEAETBFHO JOMYCTUMYIO KOHILIEHTpAlHIo 0oJiee 4YeM B JECSATh pas.

[Ipu olieHKe OMAaCHOCTU 3arps3HEHUs] B KauecTBE 00paslla CPaBHEHUS CITy-
KaT MCCIIeI0BaHus, IPOBOIUMBIE B OMOC(HEPHBIX 3alI0BETHUKAX. A BOT B KPYIHbIX
ropofax NpUpoAHas Cpeaa Aajieka OT WAeaJbHOU. Tak, 1Mo CONEpPKaHUIO BPEIHBIX
BeleCTB MOCKBY-pEKY B IpPEAENax ropo/ia CUUTAIOT «TPA3ZHOU PEKOM» U «OYEHB
rpsi3HOil pexoi». Ha Bbixone MockBbl-peku n3 MOCKBBI cojiepkaHue HedTenpo-
OykToB B 20 pa3 OoJjblle NpenesbHO JOIMYCTUMBIX KOHUEHTpaluii, Kene3a — B 5
pas, pocharoB — B 6 pa3, meau — B 40 pa3, ammonmitHOrO azota — B 10 pa3. Co-
Jep:kanue cepedpa, IMHKA, BUCMYTAa, BaHAUsl, HUKENs, O0pa, pTYTH U MBIIIbSIKA B
JNOHHBIX OTJIOXKEHHUAX MOCKBBI-pekH mnpesbimaeT HopMmy B 10—-100 pa3. Tsoxensie
METaJUIbl U APYTHE SIOBUTHIE BEIECTBA W3 BOJBI NONAJAIOT B MOYBY (HApUMeED,
IpU MOJOBOABSIX), PACTEHUS, PbIOY, CEIBCKOXO3IUCTBEHHYIO MPOAYKIHIO, TUThE-
BYIO BOJy, Kak B MOCKBe, TaK U HMXKE 110 €€ TeueHHUI0 B [IonMoCKOBbeE.

OObeM 3arpsI3HAIOLIETO BELIECTBA, BHIOPACHIBAEMOTO OTAEIbHBIM MCTOYHHU-
KOM 3a €JUHUILy BPEMEHU, IIPEBBILMICHHE KOTOPOTO BEIET K IPEBBIMICHUIO IIpe-
JIEIBHO JTOIIyCTUMBIX KOHIIEHTpPALUN B CPele, OKPYKAKOLIEH MCTOYHHK 3arpsi3He-
HUSL.

OpueHTHPOBOYHBII 0e30MacHbIi YPOBEHb BO3JeCTBUS - BPEMEHHBIM
(BBEIEHHBIII  HAa  BpeMs) OPUEHTHPOBOYHBIM  TMTMEHWYECKHd  HOpPMAaTHB
('H) comepxanusi BpeaHBIX BEIIECTB B BO3AyXxe pabouei 30HBI, aTMochepHOM
BO3/[yX€ HACEJICHHBIX MECT, B BOJIOEMaX, MPOAYKTaX MUTAHUS U IPYTUX 00BEKTaX.
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Omnpenensercs MyTeM pacdera Mo MapameTpaM TOKCHKOMETPHH W TO (PH3UKO-
XUMUYECKUM CBOMCTBaM. Y TBEpkKAAeTCsl Ha OrpaHUYEHHbIN cpok (2—3 roaa), mo-
cie yero goyikeH ObiTh 3ameHeH [1/1K, nmepeyTBep:k/ieH Ha HOBBIM CPOK WIJIM OTMeE-
HEH B 3aBUCHMOCTH OT INEPCIEKTUBBI MPUMEHEHUSI BEIIECTBA U MMEIOLIEHCS WH-
dbopmalyu 0 ero TOKCUYHBIX CBOMCTBAX

Tunbl KedicTBUA KOMOMHHPOBAHHBIX S/10B (B 3aBUCHMOCTH OT 3P PexToB
TOKCHUYHOCTH):

aJIMTUBHBIN — cyMMapHbIi 3¢ (deKT cMecHu, paBHbIM cymme 3PPEeKToB aei-
CTBYIOIIIUX KOMIIOHEHTOB;

MOTEHLIUPOBAHHBIN — KOMIIOHEHTBI CMECH JIEHCTBYIOT TaK, YTO OJHO Belle-
CTBO YCHJIMBAET JACHCTBHUE IPYIOro;

aHTarOHUCTUYECKUN — KOMIIOHEHThI CMECH JAEMCTBYIOT TaK, UTO OJTHO BEIlle-
CTBO OCJIa0JISIET JEICTBUE IPYTOro;

HE3aBUCUMBIN — npeodiaaatoT 3pekTsl 00JIee TOKCUYHOTO BEIIECTRA.
CymecTByIOT pa3Hbie (OpMBI MMPOTEKAHUS OTPABICHUS: OCTpasi, MOJ0CTpast

U XpoHuueckas. OcTpble OTPABJICHUS IPOUCXOJAT B pe3yJIbTaTe aBapHii, MOJIOMOK
o0opy0BaHMs M TpyObIX HapylleHWil npaBuil Oe3omnacHocTd. OHM 4alle BCEro
OBIBAIOT IPYMIOBBIMHU.

N —

V)]

Bomnpocel 1J1s1 CAMOKOHTPOJIS 3HAHUI

. Yo rakoe [IJIK. Enununsl ero usmepenus
. IlpenensHo nomycTHMbIE KOHIIEHTpAIMM HEKOTOPBHIX Ta3000pa3HbIX Be-

meCTB B aTMOC(i)epHOM BO3YXC U BO3AYXC IIPONU3BOJACTBCHHBIX HOMGIHGHI/Iﬁ

. Hpe,ZIGJILHO AOITYCTUMBIC KOHHICHTPAIMWMKU HCKOTOPBLIX BPCAHBIX BCIICCTB B

MMUTHEBOU BOJE

. Hpez[eano AOIMYCTUMBIC KOHICHTPAOHWHN HEKOTOPBIX XMMHYCCKHX 3JICMCH-

TOB B I10YBE
Kewm pa3pabateiBatorcs u yreepxkaarorcs 111K B Poccun?
YTo Takoe «OPUEHTUPOBOYHBIN O0€30M1aCHBINA YPOBEHb BO3/IEUCTBUS?



Bomnpoc 2 TOKCHYHOCTH U TOKCHYECKHI IpoLece

dopMUpoBaHUE U PA3BUTHE PeaKlMd OMOCUCTEMBI Ha JEHCTBUE TOKCHUKAHTA
Ha3bIBAETCA TOKCMYECKUM MPOLIECCOM, a B3aUMOJICVCTBUE TOKCUKAHTA C OPraHU3-
MOM Ha MOJIEKYJISIPHOM YPOBHE, MNPHUBOASLIEE K PA3BUTHUIO TOKCUYECKOIO MPOLIEC-
ca U K TOBPEXKICHUIO MOJICKYJIBI (HApyIIeHUIO QYHKIMH, )KU3HECTTIOCOOHOCTH ) Ha-
3bIBAETCSI MEXAaHU3MOM TOKCHUYECKOTO JIEUCTBHUS.

Mexanusm (popMHUpOBaHUS M Pa3BUTUS TOKCHYECKOTO MpoIiecca, MPEexae
BCETO, ONPEAEISIETCS CTPOCHHMEM BEILECTBA, €r0 ACHUCTBYIOLIEH 03Bl U IyTSIMHU
NOCTYIIJIEHUSI OTPABJISIOLIErO BEIIECTBA B OpraHu3M. lIposiBIIeHHE TOKCHYECKOTO
nporecca (MiIu MOCHEACTBHUS €ro TOKCUYECKOro ACHCTBUS) UCCIEAYIOTCS Ha Kile-
TOYHOM, OPTaHHOM, OPTaHU3MEHHOM, MOIYJISIIUOHHOM YPOBHE.

Ecnu Toxcmueckuii 3¢¢heKkT uM3ydaroT Ha ypOBHE KJIETKU (KaK MpPaBWIO B
OMbITax in vitro), TO CyAST O UUTOTOKCUYHOCTH BEILIECTBA.

Tokcrnuecku npouecc Ha KJIETOYHOM YPOBHE MPOSIBIISIETCS:

- 00paTUMBIMH  CTPYKTYPHO-(QYHKIIMOHAJIBHBIMU  W3MEHEHHUSIMU  KJIETKH

(u3MeHeHne popMbl, KOJIMYECTBA OpraHel, CPOJACTBA K KPACUTEISAM U T.1.);

- TIPEeXIEBPEMEHHOU rMOeIbI0 KIETKU (HEKPO3);
- MYTalHsIMHU.

[IposiB€HUsT TOKCMYECKOrO MpoLEecca Ha OTIAEIbHBIX OpraHax M CUCTEMax
IPU UCCIIEOBAHUU TO3BOJIAET CYIUTh 00 OPraHHON TOKCHYHOCTU COequHEHUN. B
pe3ynbTaTe TAKUX UCCICOBAHUN PETUCTPUPYIOT MPOSBIECHUE IeNaTOTOKCHYHOCTH,
réeMaTOTOKCUYHOCTH, HEPPATOKCUYHOCTH U T.J., T.€. CIOCOOHOCTh BEILECTBA, JCii-
CTBYS Ha OPraHU3M, BBI3bIBATH MMOPAKEHHUE TOTO UM UHOTO OpraHa (CUCTEMBI).

Pe3opOumst — 3TO MpoIecc NPOHMKHOBEHMSI TOKCUKAaHTA W3 BHEIIHEW cpe-
JIbI B KPOBSIHOE UJTH JIMM(BATUYECKOE PYCIIO.

[Ipy HHraauMOHHOM TMOPAXXEHUH BCHO TOJIIMHY albBEOJISIPHO-KAINJI-
JSIPHON MeMOpaHbI MPOXOIAT TOJBKO JIMMO(PWIBHBIE BEIIECTBA, THAPO(UIBHBIC
NEeUCTBYIOT MecTHO. OTpoMHasi MOBEpXHOCTh anbBeod (80-90 m2), pa3BeTBICHHAS
KalmWUISIpHAs CETh C HEMPEPHIBHBIM TOKOM KPOBU U BBICOKAsi MPOHHUIIAEMOCTD aJlb-
BEOJIIPHO-KAMUJUIAPHOM MeMOpaHbl oOecreunBaroT ObicTpoe BcackiBanne OB B
KpOBb.

[lepopasibHBIM TTyT€M BCACBhIBAIOTCS JUMOMUIbHBIC U THIAPO(UIBHBIEC BEIle-
CTBA, IPUYEM PSJI BEIIECTB HAUMHAIOT BCACHIBATHCS B MOJIOCTH PTa.

[lepkyTaHHBIN MyTh BO3MOXEH TOJBKO IS TUNOPUIBHBIX (3KUPOPACTBOPH-
MbIX) TOKCUKaHTOB. BopopacTBopumble (ruapoduiIbHbIE) BEIIECTBA Yepe3 KOXKY
HEe NMPOHUKaIOT. Ha yyacTkax KOKM C MCTOHYEHHBIM MHUICPMHUCOM, a TaKxke Oora-
THIX TIOTOBBIMU U calibHbIMU kene3amu OB BcacbiBatoTcst ObicTpee. ['unepemust u
YBIQKHEHHE KOXHU TaK)Ke CIOCOOCTBYIOT Oosiee JierkoMy NpoHuKHOBeHuio OB B
KpOBb.

Bonbiryto onacHocTh nipejctasiseT nonaganne OB B pany. B atoMm ciayuae
BCJIE/ICTBUE OBICTPOTO BCACHIBaHHS B KPOBb CHUMITOMBI MOPAXEHHSI HACTYMAIOT
ObICcTpee, YeM IMPH JIOOBIX APYTUX MyTSIX MPOHUKHOBEHUS B OPTaHU3M.



MecTHoe neiicTBue oOHapyx)uBaeTcsi Ha MecTe nocryruienus OB u npo- sB-
JSIeTCS MPU3HAKaMU BOCTIAJICHUSI U pe(IECKTOPHBIMU PEAKIIUSIMHU.

Bcocasiieecs BemecTBo NonaaaeT B KPOBb M ¢ TOKOM KPOBH Pa3HOCHUTCS IO
opranu3My B CBOOOJHON U cBs3aHHOW (Qopme (¢ anmbOyMHUHaMH, TJIHUKO-
IPOTEUIaMHU U JIMTIONMPOTEUIAMHU TJIa3Mbl KPOBH; JTUNO(PUIbHBIE BEIIECTBA IPOHU-
KalOT Yepe3 SPUTPOLUTAPHYI0 MeMOpaHy U B3aUMOJICUCTBYIOT C TEMOTJIOOMHOM).

JlemOHUPOBaHME — STO HAKOIUICHWE M JJUTEIBHOE COXpPAaHEHHE XUMUYe-
CKOTO BEIIIeCTBAa B OpraHax (TkaHsx). B ocHOBe JenoHMpOBaHUS JIXKaT JIBa SIBJIC-
HUSL:

® BBHICOKOE (UBUKO-XMMHUYECKOE CPOJICTBO KCEHOOMOTHKA K HEKHUM KOMIIO-
HEHTaM OMOCHCTEeMBbI (HampuMep, U30MpaTeTbHOE HAKOIUJICHUE JIMMO(UIIb-
HBIX BEIIIECTB B JKUPOBOU TKaHM);

e KyMmyJsinus Onarojapsi u3OuUpaTelbHOMY, aKTUBHOMY 3aXBaTy TOKCHUKaHTa
KJIETKaMH opraHa (HampuMmep, NMEYCHb aKTHBHO 3aXBaThIBACT Pa3IMYHBIC
BEILIECTRA).

DJIMMUHAIUA — COBOKYITHOCTH TPOIIECCOB, MPHUBOMSAIINX K CHUKCHUIO
COJIEp’KaHMsI TOKCUKaHTa B opraHu3me. OHa BKJIIOYAET SKCKPELUUIO (BBIBEJICHHE)
KCEHOOMOTHKA U3 OpraHu3Ma 1 ero onorpaHchopmariuio.

K ocHOBHBIM OpraHam SKCKPEIHH OTHOCATCS JIETKHE (I JIETYy49HX COEIH-
HEHUM), TTOYKH, M€YeHb, B MEHBIIICH CTETICHU CIU3UCTAS KEIYAO0YHO-KUIIICYHOTO
tpakta (JKKT), xoka u ee nmpugatku. MHOTHE KCEHOOMOTHKUA B OpPraHU3ME MOJ-
BeprarTcsi OuoTpaHchopManuu (MeTabOIMYECKUM MPEBPAIICHUSIM), OCHOBHOM
OMOJIOTHYECKUN CMBICIIKOTOPO — TMpeBpalleHHe UCXOJIHOTO TOKCHKaHTa B (op-
My, YAOOHYIO JUIsl cKopeiiien skckpennu. buorpanchopmanus — depMeHTaTuB-
HBIU MpOLIECC.

Brinenstot ase dazbl bnorpanchopmauu.

e [ aza — okuciieHrne, BOCCTAaHOBJIEHHUE, TUAPO3, T.€. OTIIEIJICHUE WA MPUCOE-
JTUHEHUE PA3JIMYHBIX TPYI — METHUIBHOM, THAPOKCUIBLHON 1 Tp. [lo okoHUaHMH
7TOM (ha3el 0Opa3yIOTCs MPOMEKYTOUHBIE TTPOYKTHI, 00JIaJato1Ie BEICOKON Ono-
JIOTUYECKOM aKTUBHOCTBHIO (HETIOJISIpHAs MOJIEKYJIa MPUOOpPETAET 3aps).

o Il aza — cuHTeTHUECKHE MPEBpAICHUS] — PEaAKIMU KOHBIOranuu (Me-
TUJIMPOBAHKE, AlETUWIMPOBAaHUE, 00Opa30BaHUE MEPKANTOCOCIUHEHUI). AKTUBHOE
BEII[ECTBO B3aMMOJICUCTBYET C DHJIOTCHHBIM KOHBIOraToM (areHtom). ObOpasyercs
KOMILJIEKC — KOHBIOTAT-4]1, KOTOPBIH JIETKO BBIACIAETCS U3 OpraHu3Ma.

OCHOBHBIM OpPraHOM, META0OJU3UPYIOIIUM KCEHOOMOTHKHU, SBIISCTCS IIe-
YCHb.

Tokcuyeckuid MpoLecc co CTOPOHBI OPraHa U CUCTEMBI MPOSIBISIOTCA:

¢ (DYHKIIMOHATBLHBIMU PEAKITUAMHA (MUO3, CTIa3M TOPTaHU, OJIBIIIKA,  KpaT-
KOBPEMEHHOE TaJIeHHE apTEepUaTIbHOTO JABJICHHUSA, y4allleHUE CEPAECYHOTO
pUTMa | T.]1.);

e 3a0oseBaHuEe OpraHa (Kak yCTaHOBJICHO, pa3JIMYHbIE BEIIECTBA CIOCOOHBI
WHULIMAPOBATH CaMbI€ Pa3HbIE BU/IbI MMATOJIOTHYECKUX MPOIECCOB);

® HEOIUIACTHYECKUMU MPOLIECCAMH.



®opMBI TOKCHYECKOTO MPOLIecca HAa YPOBHE LIETIOCTHOTO OpraHMu3Ma, Xapak-
TEePU3YIOLIUECS KaK OBICTPO MPOXOSIINE COCTOSHUS, HE YTPOKAIOIINE 30POBBIO
HaCEJICHUs!, COMPOBOXK/IAIOIINECS BPEMEHHBIM HapYLIEHUEM JeeClIOCOOHOCTH HO-
CUT Ha3BaHUE «TPAH3UTOPHBIE TOKCUYECKUE PEAKIIUI.

Tokcuyeckoe aecTBUE BEUIECTB, PETUCTPUPYEMOE HA MOMYJISIUOHHOM U
OHOreolIeHOTUYECKOM YPOBHSIX, MOXKET OBITh 0003HAYEHO KaK YKOTOKCUYECKOE.

DKOTOKCUYHOCTh Ha YPOBHE MOMYJISIIHA MTPOSIBISETCS:
- pocTtoM 3a00JIeBa€MOCTH, CMEPTHOCTH, YHCJIa BPOXICHHBIX Je(EKTOB,

YMEHBIIICHUEM POXKIAEMOCTH;

- HapylUIeHUEM JIeMOTrpauUecKuX XapaKTePUCTUK MOMYJIAIUHA (COOTHOIICHHUE

BO3pPAcTOB, MOJIOB U T.1.);

- TaJCHUEM CPEIHEH MPOAOIKUTEIHHOCTA >KU3HU YIICHOB MOMYJIAINHN, HX

KYJIbTYPHOU Aerpajanuei.

OcoObIii MHTEpeC Uil Bpada MPECTaBIsAIOT (GOPMbI TOKCHUYECKOrO MpO-
11ecca, BRIABISIEMbIC HA YPOBHE IEJIOCTHOTO oprann3Ma. OHU TakyKe MHOXKECTBCH-
HBI U1 MOTYT OBITh KJIACCU(UIIUPOBAHBI CIAEAYIONTUM 00pa3oM:

® HHTOKCHKAIIUW — 00JIE3HN XMMHUYIECKOMN 3THOJIOTHH;

® TPaH3UTOPHBIE TOKCUYECKHE PEAKIIMU — OBICTPO MPOXOJAIIne, HEe YIpo-

YKAIOIIME 3JI0POBBIO0 HACEJICHUS, COMPOBOXKIAIOIINECS BPEMEHHBIM Ha-
pYIIEHHEeM JEeCOCOOHOCTU (HAmpUMep, pa3ipakeHUe CIU3UCTHIX 000-
JIOYEK);
® AUIOOMOTHYECKHE COCTOSIHHSI — HACTYMArOIIee MPU BO3JACUCTBUN XUMHU-
94eCKOTo (paKkTopa M3MEHEHHE YyBCTBUTECIBHOCTH OpTaHu3Ma K WH(EKITU-
OHHBIM, XUMHYCCKHUM, JTYIEBBIM, IPYTUM (PU3HUECKUM BO3ICUCTBHUAM H
MICHXOTEHHBIM Harpy3Kam.
® CIELUANbHBIE TOKCHUYECKHE TPOIECChl — OECrOpOroBble, HMEIOIINE
JUIMTENIbHBIA CKPBITBIM TIEPHOJ, pa3BUBAIOLIUECS, KaK MPaBUIIO, B
COUYETaHUU C JAOMOIHUTEIbHBIMU (pakTOpaMu ( HapUMep KaHIEpOTreHe3).
XapakTepuCcTHKA OCTPBIX OTPABJICHUI:
- KPaTKOBPEMEHHOCTh JICHCTBUS;
- IOCTYTAIOT B OPTaHU3M B OOJIBIINX KOJUIECTBAX;
- OIMOOYHBINA TPUEM BHYTPb;
- CJIBHOE 3arpsi3HCHNUE KOXKHBIX IOKPOBOB.

K mpumepy, ObICTpOe OTpaBlIeHHE MOXET HACTYNHUTh MPU BO3JACHCTBUU T1a-
pOB OCH3MHA, BHICOKOKOHIIEHTPUPOBAHHOTO CEPOBOOPO/IA, YTO MOKET MPUBECTH
K TUOEJM OT Mmapajanyda JbIXaTeIbHOTO IEHTPa. DTOTO MOXKHO M30€XKaTh, TIPU YCIIO-
BUH, YTO TTOCTPAJABIIETO Cpa3y K€ BHIHECYT Ha CBexHM Bo3ayX. [Ipu nnurensHoM
MOCTYIJICHUU /12 B OPTaHU3M B CPABHHUTEJIbHO HEOOJBUINX KOJIMYECTBAX, MOCTE-
MEHHO BO3HUKAIOT XPOHUYECKHE OTpaBiieHUs. Takue OTpaBiCHUS Pa3BUBAIOTCA
BCJICZICTBUE HAKOIUJICHUS MAcChl BPEJHOTO BEIIECTBA WJIM BbI3bIBAEMBIX UMM Ha-
pyiieHuii B opranusme. [Ipu noBTopsromemcs: BO31€MCTBUM BPEIHBIX BEIIECTB HA
OpraHu3M MOKHO HaOmoaaTh ociabieHue 3(PEKToB BCIEACTBUE NMPUBBIKAHUA.
JI1st pa3BUTHS IPUBBIKAHUS K TTOCTOSTHHOMY BO3JICUCTBHIO Sija HEOOXOIUMO, YTO-
OBl €ero KOHIICHTpAaIUs ObLIa IOCTATOYHOM 1711 (POPMUPOBAHUS OTBETHOU MPHCIIO-
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COOUTENbHON peaklMK U HE NPEYBEINYEHHOM, MPUBOASILEH K CEPbE3HOMY IOBpE-
XKICHUIO opranu3Ma. OLeHHBas pa3BUTHE IIPUBBIKAHUSA K TOKCHYECKOMY BO3JCH-
CTBHIO, YUYUTHIBAIOT BO3MOKHOE Pa3BUTHUE MOBBIIIEHHON YCTOWYMBOCTU K OJHUM
BHJIaM BELIECTBA IIOCJIE BO3JECUCTBUS IPYruX. Takoe sBJICHHE Ha3bIBAIOT TOJIE-
PAHTHOCTBIO.

Bonpocsl 1J11 CAMOKOHTPOJISI 3HAHUM
1. MexaHu3M TOKCHYECKOTO MPOIIECCa HA KIIETOYHOM YPOBHE
2. Pe3opOuus, 1enoOHUPOBAHKE, STUMUHAIUS

3. XapakTepucTHKa TOKCHYECKOIO MPOIECcCa CO CTOPOHBI OpraHa Ui CUCTEMBI
4. XapaKTepHUCTUKa OCTPBIX OTPABIICHHIA
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Bonpoc 3 Uonusupymwinee nzayuyeHue. Buabl HOHM3MPYIOLIEro u3jay4eHust

Honuzupyroniee u3inydeHue — MOTOKU (DOTOHOB, AIEMEHTAPHBIX YACTHIL
WJIM OCKOJIKOB JICJICHUS] aTOMOB, CITOCOOHBIE HOHU3UPOBATH BEIIECTBO.

K noHuzupyromeMy U3Iy4eHUI0 HE OTHOCAT BUAMMBIA CBET U yJIbTpaduo-
JIETOBOE U3JIyYeHHUE, KOTOPBIE B OTJEIBHBIX CIy4asXx MOTYT HOHM3UPOBATh BEIle-
ctBO. MH(ppakpacHOEe W3IydeHHE W HU3IYyYEHUE DPAJAMOJUANIA30HOB HE SIBIISIIOTCA
MOHU3UPYIOIINM, MOCKOJIBKY UX SHEPTUU HEIOCTATOYHO JJIsl MIOHU3AIMA aTOMOB U
MOJIEKYJ B OCHOBHOM COCTOSIHUHU.

3.1 Buabl HOHU3HUPYIOIIMX U3TyYeHH .

B pemennn npon3BOACTBEHHBIX 337a4 UMEIOT MECTO Pa3HOBUAHOCTU MOHHU-
3UPYIOLIEr0 M3IYyYEHUs: KOPIMYCKYJSpHbIE (MOTOKK alib(pa-4yacTull, 3IEKTPOHOB
(Oera-yacTuil), HEUTPOHOB) M AJIEKTPOMArHUTHBIE (TOPMO3HOE, PEHTTEHOBCKOE U
raMMa-u3Jay4deHHe).

EcTecTBEHHBIMU HWOHM3UPYIOIMIMMHU  U3JIYYCHHUSIMU  SIBIIAIOTCS:  ajibga-
U3JIIy4YeHHe, raMMa — U3JIydeHue, OeTa-u3iydeHue

A. KopryCKyJISIpHBIE HOHU3UPYIOIINE U3ITYYCHUS

Y CKOpEHHBIE 3apsSKEHHBIE YACTULBI — ATO MEPEMEIIAOIINECS B TPOCTPAH-
CTBE UCTOYHUKH DJICKTPUUECKOTO TOJIS (TOTOK AJIEKTPOHOB - [3-4aCTHII, POTOHOB,
AJlep aroma rejius - o-4yactuil). EcTecTBeHHBIMU UCTOYHUKAMH YCKOPEHHBIX 3apsi-
JKEHHBIX YaCTHUI] SBJISIFOTCS HEKOTOPBIE M3 MPUPOJHBIX paaunou3oronoB. K uckyc-
CTBEHHBIM MCTOYHHUKAM OTHOCSITCSI UCKYCCTBEHHBIE PATUOU30TOIBI U YCKOPUTEIIH
3apSIKECHHBIX YaCTULL.

[Ipr mpOXOXKJIEHUU Yepe3 BELIECTBO 3aPSKEHHBIE YACTHUI[BI MOT'YT B3aUMO-
JIEUCTBOBATH € €ro aroMaMu. OOpMBI 3TOr0 B3aUMOJICUCTBHUSL:

e Vnpyeoe paccesnue — NU3MEHEHHUE TPACKTOPUU 3aPSKEHHOW YAaCTHULBI B pe-
3yJbTaTe OTTAJIKMBAHMS OT ATOMHBIX sifiep 0€3 moTepu >Hepruu. Yem MeHb-
1€ Macca YacTUIlbl, TeM 0OJiblIe €€ OTKIOHEHHUE OT MPSIMOTO HAINpaBIICHUS.
[ToaToMy TpaekTopuu [3-dyacTuil B BEIIECTBE M3JIOMAaHbI, a TPOTOHOB U OL-
YaCTULl — NPAKTUYECKU MIPSAMBIE.

o Heynpyeoe mopmodiceHue. DIESKTPOH TIPU TMPOXOKIECHUN BOJIU3H aTOMHOTO
aqipa TepseT CKOpocThb U »Hepruto. [Ipum 3ToM MOXkeT ucmyckarbesi GOTOH
TOPMO3HOTO M3JTyYCHHS, JIETSIINN B TOM KE HAIIPABJICHUH, YTO U DJIEKTPOH.

o Uonuzayus u 6030)dcoeHue amomosg B pe3ylibTaTe B3auMOJACHCTBUS YaCTH-
IIbI C UX DJIEKTPOHHBIMHU 000JI0YKaMH — OCHOBHOU ITyTh TIOTEPU SHEPTHH yC-
KOPEHHBIX 3apsHKEHHBIX YacTUIl B BemecTBe. [loa aerictBueM ux snektpude-
CKOTO TIOJISI TIPOMCXOJUT BO3MYIIECHHE AJIEKTPOHHBIX 000J0YEK aTOMOB C
MEPEXO0JIOM MOCIECHUX B BO3OYXKIEHHOE WM MOHU3UPOBAHHOE COCTOSIHUE.
CrocoOHOCTh YCKOPEHHBIX 3apsKEHHBIX YaCTHI] HEMTOCPEICTBEHHO B3aMMO-
JEHCTBOBATH C AJIEKTPOHHBIMHU 000JI0YKaMH aTOMOB TTO3BOJIHIIA OMIPEACIIUTD
UX KaK IEPBUYHO MOHU3HPYIOIIHNE U3TyYCHUSI.
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[Tponukaromas cmocoOHOCTh YCKOPEHHBIX 3apsHKEHHBIX YACTHII, KaK MPaBU-
70, HeBenrKa. OHa MpsSMO MPOIMOPLMOHATIbHA YHEPTUHU, MAacce M KBaJpaTy CKOpO-
CTH YaCTHIIBI.

a) Anvgha-uznyuenue npenctapisieT coOOM MOTOK sAEp Tenusi, UCITyCKae-
MBIX TJIaBHBIM 00pa30M €CTECTBEHHBIM PAJAMOHYKIUIOM MIPU PAIMOAKTUBHOM pac-
naje, UMeT maccy 4 y.e. u 3apsia +2. DHeprus aibda-yacTuil cocTaBiser 4—7
Mbss.

[TpoGer anbda-vacturr B Bozayxe gocturaet 8—10 cM, B OHOIOTHYECKOM
TKaHU HECKOJIbKUX JIECSITKOB MUKpOMETpoB. Tak kak mpoler anb(da-yacTuil B Be-
IIECTBE HEBEJIUK, & SHEPTHS OYCHH OOJIbINAs, TO MJIOTHOCTh HOHU3AITUU HA €IMHH-
Iy JUTMHBI TpoOera y HUX OYeHb BHICOKA (Ha 1 ¢M 110 iecsaTKa ThICSY Map-HOHOB).

0) bema-u3iyuenue — NOTOK 3JIEKTPOHOB WJIM MO3UTPOHOB IPU paguoaK-
TUBHOM pacnaze. bera-uactuiiel mmeroT maccy, paBHyto 1/1838 maccel aToma Bo-
J0poja, €IMHUYHBIN OTpULIATEIbHBIN (OeTa-4acTHila) UK MOJI0KUTEIbHBIN (1103H-
TPOH) 3apsiibl. DHEPrus OeTa-u3IydeHus He MpeBbIIaeT Heckobkux MaB. [Ipober
B Bo3ayxe cocrtasisier oT 0,5 10 2 M, B )KMBBIX TKaHAX — 2— 3 cM. MIX HOHU3U-
pytolas CrnocoOHOCTh HUXKE alib(ha-4acTull (HECKOJIBKO JECATKOB Map-MOHOB Ha 1
CM IIyTH).

8) Heitmponwvt — HeWTpanbHble YaCTHUIIbI, UMEIOIME MAcCy aroMa BOJIOPO-

na.

HelitponHoe u3nyueHue BO3HHKAeT Mpu OOMOApAMPOBKE aTOMHOTO sijpa
YCKOPEHHOM 3apsHKEHHON vacTulied win (OTOHOM BBICOKOW 3Hepruu. [lommmo
71a00paTOPHBIX YCIOBUM, TaKOM MyTh pealin3yeTcsl MpH B3pbIBaX aTOMHBIX Ooe-
IIPUNACOB, 1€ HCTOYHUKOM 3THX YACTHI] CIy’KaT LEIMHbIE PEAKIUHU IEJICHUS SIEp
02U mmn o,Pu™’. JIpyroit myTh 0Gpa3oBaHus HEHTPOHOB — CHHTE3 siep JIETKHX
snemenToB — aeiitepus (;D%), tputus (\T°) u nutus (GLi%), mpoucxomsmuii npu
B3pPbIBAX TEPMOSIEPHBIX (BOJOPOIHBIX) OOEMPUIIACOB.

HelTpoHbl MOTYT OBITh KJIACCU(DUIIMPOBAHBI 10 UX SHEPTHUU.

Taomuna 4
Kiaccuduxkanyst HEUTPOHOB B 3aBUCUMOCTH OT SHEPTHUHU
Haspanwne DHeprus 4acTHIIbI

TenoBrie <0,1»B
MeieHHbIE 0,1 —500,0»B
ITpomexxyTouHbIE 0,5—-100,0 xoB
bricTprie 0,1 -10,0 M>B
OueHb O0JIBIINX SHEPTHi 10 — 1000 M»B
CBepxObICTphIE (PEIITUBUCTCKUE) > 1000 M»B

BonbmrHCTBO HEUTPOHOB, OOPA3YIOLIUXCS MIPHU B3PbIBaX aTOMHBIX OOempu-
[1aCOB, OTHOCUTCSI K OBICTPBIM HEMTpPOHAM, a IPHU B3pbIBaX BOJOPOJIHBIX OOEHpH-
1acoB — K HEUTPOHAM OUY€Hb OOJIBIITUX YHEPTUM.

IIponuxarowas cnocobHocms HeUmMpoHo8 HECKOJIbKO MEHBIIE, YeM Yy Y-
U3TYy4YEHUs, HO CYIIECTBEHHO OOJIbIIE, YeM Y YCKOPEHHBIX 3apsSKEHHBIX YACTHII.
[Ipn sAnepHBIX U BOJLOPOAHBIX B3PbIBAX HEUTPOHHBIM IOTOK PACIPOCTPAHAETCS HA
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COTHH METPOB, JIETKO MPOHUKASI CKBO3b CTAJIILHYIO OpPOHIO M Kele300e€TOH. DHEp-
rusi HeMTpoHOB HaumOosiee 3hPexkTuBHO Tepenaérces sapam JErKUx atoMoB. llo-
TOMY BellleCTBa, OOoraTble aToOMaMH BOJOPOJA, OEpHILIUS, Yriepo]a, HAXOJIAT
IIPUMEHEHUE B DKPAHHPOBAHUU OT HEUTPOHHOIO M3Iy4yeHUdA. TsKENbIE METalIbl,
IJI0XO 33JIeP>KUBAIOIUE HEUTPOHBI, MOTYT MPUMEHSITHCS JUIsl OCJIa0JIeHUsI BTOPUY-
HOTO Y-U3JIyYEHHUsI, BOSHUKAIOLIETO B JIETKMX MaTepualiax B PE3yIbTaTE HEYNPYIO-
rO paccestHus HEUTPOHOB U SIAEPHBIX NEPECTPOEK.
b. DeKTpoMarHuTHBIC HOHU3UPYIOIINE U3TYYEHUS

B 3aBUCHMOCTH OT HCTOYHUKA 3JIEKTPOMArHUTHBIE HOHU3UPYIOIINE U3IIyYe-
HUS MOJPA3JIENAI0TC HA TOPMO3HOE, XapaKTEPUCTUUYECKOE U Y-U3iIyyeHue. Top-
MO3HO€ W3JIyYE€HUE BO3HUKAET MPU 3aMEUICHUU B ICKTPUUYECKOM IoJe (HampHu-
Mep, OKpY>KalollleM aTOMHBIE Si/jpa), YCKOPEHHBIX 3apsDKEHHBIX YacTHIl. XapakTe-
PUCTHUYECKOE H3ITyYCHHE OOYCIIOBIIEHO JHEPTeTUYECKUMH TEPECTPONKaMH BHYT-
PEHHUX AJIEKTPOHHBIX 000J109eK BO30YKIEHHBIX aTOMOB, a Y-U3JTyYCHHE SBIISACTCS
IPOIYKTOM SIACPHBIX TPEBpALICHUN pPaJUOaKTUBHBIX 3JIEMEHTOB (PaJlOU30TO-
TIOB).

COBOKYITHOCTh TOPMO3HOTI'O M XapaKTEPUCTUUECKOTO M3TYyUYCHHS HA3bIBAIOT
PEHTI€HOBCKUM H3JIy4YeHUEM (B aHTJIOS3BIYHOW JIUTEpaType dYaile YnoTpeOJstoT
TEPMHUH «X-U3JIy4EHHE»). B 3eMHBIX yCIIOBUSIX OHO BCEr/Jla UMEET UCKYCCTBEHHOE
MTPOUCXOXKICHHUE, B TO BPEMS KAK Y-U3JIyYCHUE MOXKET UMETh KaK UCKYCCTBEHHOE,
TaK U €CTECTBEHHOE MPOUCXOKICHUE.

TaOmuma 5
CBoJicTBa 3JIEKTPOMArHUTHBIX HOHU3UPYIOIINUX U3TydCHUH

O01me co cBoiCcTBaMU

OTJIHNYHBIE OT CBOMCTB BUAMMOTIO CBETA
BHUIMMOI'O CBETA

-HEBUIMMBI HEBOOPYKEHHBIM TJ1a30M;

-IIPOHMKAIOT CKBO3b HEMIPO3PAYHbIE ISl BUAMMOTO CBETA MaTepHAaIbI;
-4aCTUYHO 3aJIeP>KUBAIOTCS PA3IMYHBIMM MaTepHajaMy B MPSIMOM 3a-
BHUCHMOCTH OT IUIOTHOCTH 3THX MaTEPHAJIOB;
-HE OTPAXKAIOTCS OT 3epKaIbHBIX TOBEPXHOCTEH;
-He (POKYCHPYIOTCSI ONTHYECKUMH JINH3AMH U HE TPEIIOMIISIFOTCS OTITH-
YEeCKUMHU IPU3MaMH;
-HE JAl0T MHTEP(EPEHIMOHHYI0 KapTHUHY IPHU TPONYCKAaHWH CKBO3b
OObIYHBIC TU(PPAKIIMOHHBIE PEIIETKH;
-MOHM3UPYIOT Ta3bl, U3MEHSIOT [[BET CTEKJIa, MUHEPAIOB, 3aCBEYHBAIOT
($OTOMIaCTUHKH, 3aBEPHYTHIC B CBETOHEIPOHUIIAEMYIO Oymary.

-pacipoCTpaHsIoTCs
IIPSIMOJIMHEHO;

-HE OTKJIOHSAIOTCS B
MarHuTOM M 3JIEKTpHU-
YEeCKOM IOJISX;

-MMEIOT MHTCHCHB-
HOCTh, OOpaTHO TIPO-
MOPLUOHAJIbHYIO KBaJ-
paTy paccTOSIHHS 110 UX
HCTOYHUKA

B3anmoeiicTBie 3JIEKTPOMAarHUTHOTO MOHU3HUPYIOIIETO M3Iy4eHHUsl C aTo-
MaMH BEIIECTBA MOXKET MpoTekaTh B hopmax ¢otodrddexra, Komnron-adpdekra u
00r0pa3oBaHusl JIEKTPOH-TTO3UTPOHHBIX Tap.

Domoaghghexm — MOTIONIEHNE OTHON M3 BHEIIHUX JJIEKTPOHHBIX 000J0UeK
aToMma Bcel sHepruu (POTOHA C MIPEBPAIICHUEM €€ B KUHETUUYECKYIO DHEPTHIO «BBI-

OUTOrO» M3 aroMa dJIeKTpoHa. DTOT dDPeKT mpeodaagaeT npu dHEPTUU POTOHOB
1o 0,05 M»B.
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Komnmon-agpghexm — mepenava >AEKTPOHY JIHINh YACTH dHEPTruu (HOTOHA,
OCTaJIbHAs HEPIUs MepeNaéTcs BTOPUUHOMY («pacCestHHOMY») (OTOHY, KOTOPBIN
B3aMMOJICUCTBYET C aroMaMHM 10 MeXaHu3My (oroaddexkra UM KOMITOH-
addekra. [Ipu sueprusix kBantoB ot 0,1 10 2,0 MaB (Hanpumep, B ciiydae IpoHH-
Karolen paauaiuy siAepHOro B3pbiBa) Ha JOJIF0 KOMITOH-3(deKTa MPUXOIUTCs 10
100% nornoménHoM BENECTBOM 3HEPTUH Y-U3ITyYCHUS.

Obpaszosanue 31eKMPOH-NOZUMPOHHBIX Nap TPU TPOXOXKIECHUN Y-KBAaHTA B
HETOCPEACTBEHHOM OJIM30CTH OT si/ipa aToMa. ITO OCHOBHOM BHUJ] B3aUMOJICUCTBUS
(GhOTOHOB ¢ BENIECTBOM MpH UX 3Heprum 6osee 50 MaB, ero ynaércst Habm01aTh
JIMIIH B JIJAOOPATOPHBIX YCIOBUSX.

Tabnuma 6
JITMHBI BOTH Pa3IMYHBIX BUIOB AJIEKTPOMArHUTHOTO U3TyUEHUS

HasBanwe 371€KTpOMarHuTHOTO H3TY9ICHUS Jlnana3oH UIMH BOJH, HM
Y-U3I1y4EeHHE < 0,01
PenTtrenoBckoe usiyueHue <10
YapTpadnoneToBoe n3ydeHHUE 10 —400
Bunnmerii dDuoseToBBIN 400 -420
CBET Cunuii 420 — 490

3enéHbIit 490 - 540

Keénrtorii 540 — 640

KpacHprii 640 — 800
HNudpaxpacHoe nznyaeHue 800 — 100000
PannoBonHsl > 10°

OOpa3yroriuecs: Mpyu NOTJIOUIEHUH KBAHTOB 3JE€KTPOMAarHUTHOTO U3JIy4EHUS
YCKOPEHHBIE 3apsKEHHBbIE YacTUIBI ((POTOITEKTPOHBI, KOMIITOHOBCKHE AJIEKTPO-
HBI) SIBJISIFOTCS BTOPUYHBIM, HO TIEPBOCTEIICHHBIM T10 3HAUUMOCTH (PAKTOPOM HOHU-
3alMM ¥ BO30YKJIEHUSI aTOMOB B 00iyyaeMoM BemiecTBe. [103ToMy peHTreHOBHI U
raMma-JIy4u Ha3bIBalOT KOCBEHHO MOHU3UPYIOUIUMU U3ITyUECHUSIMHU.

DOHeprust HOTOHOB ONMpPEAENSIET HE TOJBKO UX MOHU3UPYIOUIYIO0, HO U TIPOHU-
KaIOIIYI0 CIOCOOHOCTh. BricOoko3HepreTueckue («KECTKHUE» - MO0 OMPEETIECHUIO
B.K. PeHTrena) sjeKTpOMarHUTHbBIE HU3JIY4YEHHUS JIETKO MPOHUKAIOT BIIIyOb Tena
YeJoBeKa M >KMBOTHBIX, BbI3bIBasi MOHM3ALMIO BO BCEX KIeTKax opraHu3ma. Ha-
IPOTUB, «MATKHE» PEHTTCHOBBI JIy4d, KOTOPBIE MOJY4YalOT MPU HANPSKEHUU Ha
aHOJIe PEHTICHOBCKOM TPYOKM BEJIMUMHON B HECKOJIbKO KB, 3a7epxuBatorcs, B oc-
HOBHOM, KOKE€H, HE OKa3bIBasl CYLIECTBEHHOTO MPSIMOTO JEUCTBUS Ha TITyOOKO Jie-
XKalue TKaH!.

Koadhdumment ocmabnaeHus 3MeKTPOMArHUTHBIX HOHU3BUPYIONIUX HU3ITyde-
HUIl pacTET ¢ yBeTMUYEHHEM MOPSIKOBOr0 HoMepa B Tabnune Menaeneea, a 3Ha-
YUT, 1 aTOMHON Macchl BXOJSIIMX B BEUIECTBO 371eMeHTOB. [losTomy Hambonee
3p(EeKTUBHO SKpaHUPYIOT OT 3jeKkTpoMmarHuTHbIXx MU BemectBa, coneprkaiiue
TSDKEbIE METAILIBI («3alluTa 3KpaHupoBaHuem»). CBuHeEI U Oapuil BBOJAT B CO-
CTaB MaTEPUATIOB, UCIIONB3YEMBIX MPU COOPYKEHUU MOMEILEHUN 1JIs JTy4eBOU JU-
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arHOCTUKH M Teparnuu. «3aluTa 3KpaHuPOBAHUEM) JOTOJHAETCS «3alIUTONU pac-
CTOSIHUEM», OCHOBAaHHOW Ha 3aBUCHMOCTH WMHTEHCHMBHOCTH mnotoka MM ot pac-
CTOSIHUSI IO €r0 MCTOYHHKA, U «3AIIUTOW BPEMEHEM» - MUHHUMH3ALMEN BPEMEHU
Bo3aeucTBus M Ha nmepconait.

a) I'awma-uznyuenue — GHOTOHHOE M3ITy4YEHHUE, BO3HUKAIOUIEE MPU H3MeE-
HEHHUH 3HEPTEeTUYECKOr0 COCTOSIHUSL aTOMHBIX SIIEp, IIPU SAEPHBIX MPEBPAILCHUSX
WU NPU aHHUTWIALWK 4YacTull. ICTOYHUKU ramMMma-u3JIydeHus, UCIIOIb3yeMbIe B
IPOMBIIIIEHHOCTH, UMeIOT 3Hepruio ot 0,01 mo 3 M»sB. ['amma-uznyyenue oba-
JTA€T BBICOKOM MPOHMKAIOIIEH CIIOCOOHOCTHIO M MAJIbIM MOHU3HUPYIOITUM JIEHCTBH-
eM (HU3Kasl INIOTHOCTh MOHU3AIMU HA €IUHUILY JITTUHBI).

0) Penmezenosckoe usznyuenue — (HOTOHHOE H3ITyUEHHUE, COCTOSIINEE W3
TOPMO3HOIO U (WJIM) XapaKTEPUCTUUECKOTO U3Iy4YEeHUs], BOSHUKAET B PEHTI€HOB-
CKHX TpyOax, YCKOPHUTEIISX AJIEKTPOHOB, C dHEepruei (oToHOB He Oosiee 1 M»aB.

8) Topmo3noe uznyuenue — (POTOHHOE U3ITYUCHHE C HEMPEPHIBHBIM YHEP-
TETUYECKUM CIEKTPOM, BO3HUKAIOIIEE MPU YMEHBIIEHUH KMHETUYECKOU IHEPTUU
3apsHKEHHBIX YacTUll. XapaKTePUCTUUECKOE U3TyuyeHHEe — 3TO (DOTOHHOE U3JIyde-
HUE C JIUCKPETHBIM SHEPreTUYECKUM CIEKTPOM, BO3HMKAIOIIEE MPU HU3MEHEHUU
SHEPreTUYECKOTO0 COCTOSIHUSI AJIEKTPOHOB aToMa. PEHTreHOBCKOE M3JIydeHHUe, Tak
e KaK U TaMMa-u3JIydeHHe, UMEET BBICOKYIO ITPOHUKAIOIIYIO CIIOCOOHOCTh U Ma-
JYIO TIJIOTHOCTh MOHU3AIIMU CPEJIbI.

3.2 OCHOBHBbIEC HCTOYHMKN HOHU3MPYIOIINX U3JIyYeHHH

Ipod.oGayaenue (0,06 %) ' Atomuas sneprernka (0,006 %)

e

HenbiTanus anepHoro
opyxus (0,3 %)

g TERAREe Sy

Obayuenne B EcrecTBennnii
MEXHIURCKHX / ' PaRHanHOBHBIH
uneasnx (29 %) don (70 %)

““ﬂ. pae®

Puc. 1 Bxiiag 0CHOBHBIX HCTOYHUKOB HOHU3UPYIOLIUX U3JIyY€HUN B 00TyUeHHE
HACEJICHNs IPOMBILIJIEHHO Pa3BUTBIX CTPaH

McTOYHMKN HOHU3UPYIOLIETO HM3IIYYEHHs BechbMa pa3HooOpa3Hbl. Ho ux
MOHO OOBEIMHUTH B JBE OOJIBIINE TPYIIIHI:
e EcrtecTBeHHbIC (IIPUPOIHBIC)
e lcKyccTBeHHBIE (CO3JaHHBIE pyKaMH YEJIOBEKA)
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Bonpmias mons cymmapHOil 1036l OOJy4YEeHHs, MOJy4aeMOM YelIOBEKOM
(1075% ropoBoi 3(hPeKTUBHON SKBUBAJIECHTHOM [103bl) MPUXOJIUTCS HA €CTECT-
BEHHBIN (POH.

OT ecTecTBEeHHBIX HCTOYHUKOB HACEJIECHUE MOJIy4aeT OKoJIO 2/3 cyMMapHOH
JI03bI 00JTydEHUsI. MEAUITMHCKHUE TPOIEAypbl 00YCIOBIMBAIOT OKOJIO 1/3 cymmap-
HOM J103bI O0JIyYEHHUS. OKOJIO 2/3 03Bl YEIOBEK IMOIyYaeT OT BHYTPEHHETO O0Jy-
YCHMSI.

COBOKYNHOCTh NMOTOKOB HOHHU3UPYIOLIETO H3IYYCHHS, MPOUCXOIALINX U3
€CTECTBEHHBIX MCTOYHUKOB, HA3bIBAETCS €CTECTBEHHBIM (IPUPOJIHBIM) paJHallu-
OHHBbIM (hoHOM 3emin. CoraacHO COBPEMEHHBIM MPEACTABICHUSAM, MTOCIECAHUN UT-
paeT BaXKHYIO pOJib B KaueCTBE JBIKYIIEH CHUJIbl U3MEHUYMBOCTH OMOJOTHUYECKUX
BUJIOB, a TaKXe OJHOro M3 (HaKTOpPOB MOAJAEPKAHUA HecreuuUuuecKkon pesu-
CTEHTHOCTH OpraHU3Ma.

EcTtecTBeHHbIE UCTOYHUKHU paJdallii — €CTECTBEHHBIN PaluOHYKIUABI, KO-
TOpBIE AENSATCA Ha 4 TPYIIIBL:

e jnoisroxkuByume (ypan — 238, ypan — 235, Topuii 232);

® KOPOTKOXXMBYILUE (pauid, pasioH);

® JIOJITOKUBYIIUE OJIMHOYHBIC, HE 00pa3ytolue ceMencTs (kanuii-40);

® DPAIUMOHYKIUIbI, BO3HUKAIOIIME B PE3ylbTaTe€ BO3JEHCTBUS KOCMHUYECKUX

YacTHI] C aTOMHBIMHU sIApaMHU BelliecTBa 3eMiu (yriepoa — 14)

W3BHE Ha OpraHu3M BO3ICHCTBYET, MPEUMYIIECTBEHHO, Y-U3IyYeHUe, HC-
TOYHUKOM KOTOPOTO SIBIISIFOTCS, MPEUMYIIECTBEHHO, PaJlOaKTUBHBIE BEIECTBA,
IPUCYTCTBYIOIIME B 3¢eMHOM KOope. B KkaMeHHBIX 3/1aHUSAX MHTEHCUBHOCThH BHEIIHE-
ro y-00JIy4eHHs B HECKOJIBKO pa3 HIKE, YeM Ha OTKPBITOW MECTHOCTH, YTO OObsIC-
HSIETCSl DKPAHUPYIOIUMH CBOMCTBAMHU KOHCTPYKIIMOHHBIX MaTepHuasioB. Mcmomb-
3ysl CIeIUalbHbIE MPHEMBI SKPAaHUPOBAHUS, YHAETCS MPAKTHUYECKH TMOJTHOCTHIO
yCTpaHUTh BHEIIHEE Y-001ydeHue opranusma. [lo mepe yBenndeHus BHICOTHI HaJ
MOBEPXHOCTHIO MOPSI POJIb 36MHBIX UCTOYHHWKOB BHEIITHETO OOITYYCHHs] YMEHbIIIa-
ercs. [Ipu 3TOM BO3pacTaeT KOCMUYECKash COCTABIISIONIAs MPUPOIHOTO paidalv-
OHHOTO (hoHa.

BoNBIIMHCTBO €CTECTBEHHBIX UCTOYHWKOB MOHU3WPYIONIETO U3ITy4eHHUs Ta-
KOBBI, UTO M30€XaTh UX U3IYYEHHUS] HEBO3MOXHO: 3TO paJIMOAKTUBHbBIC BEILIECTBA,
BXOJISIIIIME B COCTaB OpraHu3Ma.

EcTtecTBeHHBII pagualiMOHHbIA (OH 3eMIIH CBS3aH C €€ UCTOPHUEH U BOJIIO-
nueil 6nocepsl. C MOMEHTa 3apOKJIEHUS HaIIeH IJIaHEeThl OHA HaXOAMJIACh IOJ]
NOCTOSIHHBIM BIIUSIHUEM KOCMHMUYECKHMX H3iIydeHuil. KornoccanbHoe KOIMYECTBO
KOCMOTEHHBIX PaJHOHYKJIMJIOB ObUIO 331€iCTBOBAHO MPU (POPMHUPOBAHUH 3EMHON
KOpbI. YUeHbI€ MOJIaraloT, YTO TEKTOHUYECKHE MPOLECCHI, pacIUIaBI€HHAas Marma,
o0Opa3oBaHHE TOPHBIX CUCTEM 00s3aHbl CBOUM MOSBICHUEM PAJMOAKTUBHOMY pac-
najay v pasorpeBy Heap. B Mectax pas3ioMoB, CABUTOB M PACTSKEHUN 3€MHOU KO-
pBl, OKEAHWYECKUX BIAIUH PAAMOHYKIH/IBI BHIXOAMIN HA TOBEPXHOCTh M MOSBIIS-
JIUCh MECTa C MOILIHBIM HOHU3UPYIOIUM H3iIydeHrueM. OOpa3oBaHMs CBEPXHOBBIX
3BE3/] TAK)XKE OKa3bIBAIM BIUSHUE HA 3EMIII0 — YPOBEHb KOCMUYECKOT0 U3TyYEHUS
MOBBIIIAJNICA HA HEW B AecATKH pa3. IIpaBma, cBEpXHOBBIE POXKAAIUCH MPUMEPHO
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OJIHH pa3 B COTHU MWUIMOHOB JieT. [locTeneHHo paguoakTUBHOCTh 3€MJIM CHUXKa-
Jach.

B nacrosiiee Bpemsi 6uocdepa 3emiin No-MpeKHEMY HCHBITHIBAET BO3/CH-
CTBHE KOCMHYECKOTO HM3JIyYEHUs, PAOUOHYKIUIOB, PACCESIHHBIX B TBEPIBIX 3€M-
HBIX MOPOJAX, OK€aHaX, MOPSX, MOJ3EMHBIX BOJAX, BO3AYXE U B )KUBBIX OpraHU3-
MOB.

EcTtecTBeHHast paluOaKTUBHOCTD BKIIIOYAET HECKOJIBKO KOMIIOHEHTOB:

® KOCMMYECKHUE U3ITyYEHHS,;
® DPaJMOAaKTUBHBIE BEIIECTBA B COCTABE 3€MHBIX HED;
® DPaJMOHYKIUIBI B BOJIE, MUIIIE, BO3YXE U CTpoMaTepranax.

EcrecTBennas paguanus sABISAETCS HEOTHEMIIEMOW COCTABIISIIOLIEN MIPUPOI-
HOM cpenbl oOuTaHus. YecTb ee OTKPBITUS TPUHAANIEKUT (PPAHIy3CKOMY YUEHOMY
A. bekkepento, KOTOPBIA cy4yailHO OTKpPbUI (DEHOMEH €CTECTBEHHOM paMOaKTHB-
HocTu B 1896 rony. A B 1912 roay aBctpuiickuit ¢pusuk B. I'ecc oTkpbu1 KOcMuye-
CKHE JIy4d, CPABHUB MOHU3ALMIO BO3/lyXa B rOpax U Ha YPOBHE MOPHI.

EctecTBennsbIit paguanuonusiii gon 3emin cocrapiset 10-20 MxP/4.

MOIIHOCTE KOCMHYECKOT0 U3y4EHUsI HEOJHOPOAHA. bimke K MOBEPXHOCTH
3eMJIM OHA YMEHBIIIAETCS 3a CUET FKpaHHupyromiero armocgepHoro cios. U, Hao0o-
pOT, B TOpax OHa CUJIbHEE, IOCKOJBKY 3alUTHBIN 3KpaH atMocdepsl ciadee. Ha-
npuMep, B caMoJieTe, KOTopbld jieTuT B HeOe Ha BeicoTe 10 000 mMeTpoB, ypoBEHb
paaualyy NpeBbIIAeT NPU3EMHYIO paauanuio nouytu B 10 pa3. CunpHenmmii uc-
TOYHUK paauoakTuBHOrO u3nyudenus — Connie. U 3meck atMocdepa CiyuT Ha-
IIMM 3aIUTHBIM 3KPAHOM.

JlomycTUMBIN paiMallMOHHBIN ()OH B Pa3HBIX YroJIKax IJIAHETHl 3HAYUTENb-
HO oTinyaeTcsi. Bo ®panuuu, Hampumep, TojoBasi 103a €CTECTBEHHOro 00Jyye-
HUs cocTaBigeT 5 m3B, B [lIBennu — 6,3 m3B, a B HaeM KpacHosipcke Bcero 2,3
M3B. Ha 30moThix msxax ['yapamapu B bpaswium, rae €XerogHo OTAbIXaeT
6omnwiie 30000 yenoBek, ypoBeHb paauanuu cocTarisieT 175 mM3B/roa u3-3a BbICO-
KOTO COAEpKaHUsl TOpusl B mecke. B ropsaumx uncrounukax ropoaka Pam-Cep B
Upane yposenb paauanuu apocturaet 400 m3s/roa. Ha 3namenurom kypopte ba-
neH-banene TakyKe MOBBIIIEHHBIN pagualiMoHHbIA (JOH, KaK U Ha HEKOTOPBIX JPY-
ruX NOMYJSIPHBIX KypopTax. PamuanuonHbiii poH B Topojiax KOHTPOJIHMPYIOT, HO
3TO YCPEIHEHHBIN NTOKA3aTEllb.

OddexTuBHas 032 OOIyYEHHUS MPHUPOAHBIMH HCTOYHUKAMU H3ITYUCHUS
BCEX pPAOOTHMKOB, BKJIOYAs MEPCOHAN PATUAIIMOHHO OIMACHBIX OOBEKTOB, HE
JOJKHA TIPEBBIIIATh 5 M3B B T'OJl B MPOU3BOJICTBEHHBIX YCIOBUAX (JIHOOBIE MPO-
deccun U MPOM3BOACTBA). MOIIHOCTH 03B, KOTOPas CO3/Ia€TCSl €CTECTBEHHBIM
¢dbonoM, Ha moBepxHOCTHU 3emiu konebiercsa B mpeaenax 0.003-0.025 mp/gac (uHO-
raa Boiie). [Ipu pacuerax ectecTBeHHBIN QoH npuHuMaeTcsa paBHbiM (.01 mp/yac.

HckyccTBeHHBbIE UICTOYHUKH PAJMAIIMOHHOTO OOJYy4Y€HHUs CYIECTBEHHO OT-
JMYAKOTCSI OT €CTECTBEHHBIX HE TOJBKO IMPOUCXOXKICHHEM. BO-IEpBBIX, CHUIBHO
pa3NMYaOTCd UHAUBUIYAIbHBIE JIO3bI, [TOJYYEHHBIE PA3HBIMU JIIOJBMU OT UCKYC-
CTBEHHBIX PAJUOHYKIIUIOB. B OOJNBIIMHCTBE Clly4aeB 3TH A03bl HEBEJIUKHU, HO HHO-
raa oOJydeHUe 3a CUeT TEXHOTE€HHBIX MCTOYHUKOB ropas3io 0oJjiee MHTEHCHBHO,
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YEM 3a CYET €CTECTBEHHBIX. BO-BTOPBIX, Il TEXHOT€HHBIX HCTOYHUKOB YIOMSHY-
Tasi BapuaOeIbHOCTh BBIpAXKEHA ropa3o CUJIbHEE, YEM IS ecTeCTBEHHbIX. Hako-
HEll, 3arpsA3HEHUE OT HMCKYCCTBEHHBIX HCTOYHHUKOB DPAJMALMOHHOIO W3JIy4YEHUS
(KpoMe palOaKTUBHBIX OCAJIKOB B PE3yJbTATE SACPHBIX B3PBIBOB) JIErUye KOHTPO-
JUPOBATh, YEM IIPUPOJHO 0OYCIOBIEHHOE 3arpsiI3HEHUE.

DHeprus aToMa MCIOJIb3YETCS YEIOBEKOM B PA3IUYHbIX LEJSIX: B MEAUIIVHE,
JUTSL IPOU3BOJICTBA PHEPTUU U OOHAPYKEHUS MOXKAPOB, JJI1 U3TOTOBJICHUS CBETSI-
muxcs HudepO1aToB YacoB, Il MOMCKA MOJIE3HBIX UCKOMAEMbIX M, HAKOHEIl, IS
CO3JaHUsl AaTOMHOTO OPYXKUSI.

OCHOBHOI BKJaJ B 3arpsi3HEHHE OT HMCKYCCTBEHHBIX MCTOYHUKOB BHOCST
pa3MyHble MEAUIIMHCKHUE POLEAYPbl U METO/BI JICUCHHUS, CBA3AHHBIE C IPUMEHE-
HUEM paguoakTUBHOCTH. OCHOBHOI npubOp, 6€3 KOTOPOro HE MOKET 0OONTUCH HU
OJIHa KpYITHAsl KJIMHUKA - PEHTTEHOBCKHMI ammapar, HO CYIIECTBYET MHOKECTBO
JPYTUX METOJOB JUATHOCTUKU U JICUCHMSI, CBI3AHHBIX C MCIOJIb30BAHUEM PATUO-
U30TOTOB.

HewnsBecTHO TOYHOE KOJIMYECTBO JIFOJEH, MOABEPTaAIOMIMXCSA MOJOOHBIM 00-
CJIEIOBAHUSIM U JICYEHUIO, U J03bl, OJy4aeMble UMM, HO MOKHO YTBEPXKAaTh, YTO
JUISl MHOTUX CTpPaH MCIOJIb30BaHUE SIBJICHUS PaIMOAKTUBHOCTA B MEJIUIIMHE OCTa-
€TCSl UyTh JIM HE €IMHCTBEHHBIM TEXHOT€HHBIM UCTOYHUKOM OOJTy4EeHHUS.

OO0nyyeHue B MEIMLMHE HE OMACHOE, €CIM UM He 3710ynoTpednsats. Ho, k
COKaJICHUI0, YacTO K NAIMeHTy MPUMEHSIOTCS HEOIpPaBAaHHO OOJbIIKE O3B
Cpenn MEeToJ0B, COCOOCTBYIOLIMX CHM)KEHUIO PHUCKA, -- YMEHbLICHUE IUIOLIAAN
PEHTTEHOBCKOTO Iy4Ka, €ro (puibTpalus, youparomas JHIIHEe U3JIyuyeHue, rnpa-
BUJIbHASI SKPAHUPOBKA U caMoe OaHalIbHOE, a UMEHHO MCIPABHOCTh 000pYAOBAHUSA
Y TPaMOTHAs €ro HKCILTyaTarusl.

N3-3a orcyrcTBus 6omnee nonHbix AaHHbIX OOH Oblna BbIHYKIEHA MPUHSTH
3a OOIIYI0 OIIEHKY T'OJOBOM KOJIJIEKTUBHOUN 3(()EKTHBHOW IKBHUBAJICHTHOW 03I,
10 KpailHel Mepe, OT PEHTI€HOJIOTMYECKUX 00CIe0BaHUI B PA3BUTHIX CTPAHAX Ha
OCHOBE JIAHHBIX, NpeAcTaBieHHbIX B KomuTeT [lonbmen n Anonuent k 1985 rony,
3HaueHne 1000 gen-3B Ha 1 muH. )xuteneil. Ckopee BCero, sl pa3BUBAIOIIMXCS
CTpaH 3Ta BEJIMYMHA OKAXKETCS HUKE, HO MHIUBUIYAJIbHBIE 103bI MOTYT OBITh 3HA-
yutenpHee. [logcuntaHo Takxke, 4TO KOJUIEKTUBHAS d(h(PeKTHBHAS SKBUBAJICHTHAS
7103a OT OOJIy4eHHS B MEAMIIMHCKHUX LIENSAX B LIEJIOM (BKJIIOUas MCIOIb30BAHHE JIy-
YeBOW Teparuu JJIs JICUEHUs paka) JJis1 BCEro HACEIeHUs] 3eMIIM paBHA IPUMEPHO
1 600 000 yen-3B B roj.

Craenyromuii HCTOUHUK OOJyYEHUS, CO3JaHHBIA pyKaMU YeJIOBEKa - pajuo-
aKTHBHBIC OCAJKH, BBIIABIINE B PE3yJIbTATE UCIIBITAHUS SIACPHOIO OPYXKUS B aTMO-
cdepe, U, HECMOTPSI HAa TO, YTO OCHOBHAsI YAaCTh B3pHIBOB ObliIa IIPOM3BEJICHA €IIIE B
1950-60¢ roapl, UX MOCJIEACTBUS MBI HCIIBLITHIBAEM Ha ceOe U ceiuac.

B pesynbrare B3pbIBa 4acTh paJMOAKTHUBHBIX BELIECTB BBINAJAET HEMOJale-
Ky OT MOJUTOHA, YacTh 3a/IEP>KUBAETCS B TPOIOC(Epe U 3aTEM B TEUCHHE MecAla
IepeMeIIaeTcsl BETPOM Ha OOJIBLINE PACCTOSHUS, MOCTENEHHO Ocelasl Ha 3eMIIO,
IIPU 3TOM OCTaBasICh MPUMEPHO Ha OJHOU U TOM ke mupoTe. OnHaKko OoJbIIas 10-
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Js1 paJoOaKTUBHOTO MaTepuaja BbIOpachIBaeTCsl B cTpaTocdepy M OCTaeTcs Tam
0oJee MPOAOIIKUTENBHOE BPEMS, TAK)KE PACCEMBAsCH 110 36MHOM MTOBEPXHOCTH.

PannoakTuBHBIE OCAIKU COJAEPKAT OOJIBIIOE KOJUYECTBO PA3IUYHBIX pa-
JUOHYKJIMIOB, HO U3 HUX HAWOOJBIIYIO POJIb UIPalOT IMUPKOHMM-95, me3nit-137,
ctpoHumii-90 u yriepon-14, nepuoasl nojypacmnaga KOTOPhIX COCTAaBIAIOT COOT-
BETCTBEHHO 64 cyToK, 30 siet (ue3uit u crpoHIuii) u 5730 ner.

[To nanubiMm OOH, oxunaemast cyMMapHasi KOJUIEKTUBHAS 3P deKTUBHAS K-
BHUBAJICHTHAs J103a OT BCEX AJIEPHBIX B3PBIBOB, NPOU3BEAEHHBIX K 1985 roxy, co-
crasisiia 30 000 000 yen-3B. K 1980 roay Hacenenue 3emiin mosryquiio Juib 12%
3TOM /103bl, a OCTAJIBHYIO YaCTh MOJIYYaeT 10 CUX MOP U OYJET MOoIydaTh euie M-
JIMOHBI JIET.

Onun u3 Hamboisiee 00CYX TAEMBIX CErOJHS HWCTOYHHMKOB PaAAIMOHHOTO
U3ITyYEHHUs SIBJISIETCS aTOMHas 3HepreTuka. Ha camom nene, npu HOpMaJIbHOM pa-
00Te sIAEPHBIX YCTAHOBOK yIIEpO OT HMX HE3HAYUTENbHBIN. J[e10 B TOM, 4TO Mpo-
LECC MPOMU3BOJICTBA PHEPIUU U3 SAJECPHOTO TOIUIMBA CJIOKEH M MPOXOJUT B HE-
CKOJIBKO CTaJuil OT 10OBIYM U 0OOTAIICHUs] YPAHOBOM PY/Ibl U 10 3aXOPOHEHHUS pa-
JIMOAKTUBHBIX OTXOJIOB MOCIIE€ UX OTPAOOTKH.

Ha kaxaoM 3Tane npoucxoJuT BBIAEICHHE B OKPYKAIOUIYIO CpPely paauo-
AKTUBHBIX BEILECTB, MPUYEM HX O00BEM MOXKET CHJIbHO BapbHUpPOBATHCS B 3aBUCHU-
MOCTH OT KOHCTPYKIMM pEaKTOpa U APYrux yciaoBuid. Kpome Toro, cepbezHou
npo0JieMOil SIBISETCSl 3aXOPOHEHHE PaJUOAKTHBHBIX OTXOJI0B, KOTOpBIE €Ille Ha
HOPOTSKEHUH THICSY U MMJUIMOHOB JIET OYJIyT MPOJOJIKATH CIYKUTh UCTOYHUKOM
3arpsA3HEHUS.

J103bl 00yUYEeHUS pa3InyaroTCsl B 3aBUCUMOCTH OT BPEMEHU U PACCTOSHUS.
UYem manplie OT CTaHLUU KUBET YEJIOBEK, TEM MEHBIIIYIO 103y OH ITOJIy4acT.

N3 nponykroB nesrenbHocTH ADC HanOOJBIIYI0 ONMACHOCTD MPEICTABISAET
TpuTUid. braromaps cBoell CrOCOOHOCTH XOPOIIO PACTBOPSATHCS B BOJIE M UHTCH-
CUBHO MCHApSThCS TPUTUI HAKAIJIMBAETCA B UCIIOJIB30BAHHON B MPOILECCE MPOU3-
BOJICTBA DHEPTrUU BOJAE M 3aTEM MOCTYNAET B BOAOEM-OXJIAIUTENb, & COOTBETCT-
BEHHO B Onu3nexaiue 6eccToOuHbIe BOJOEMBI, MOJ3EMHBIE BOJIbI, TPU3EMHOM CIION
atmocdepsl. [lepros ero momypacmana paseH 3,82 cytok. Pacnag ero compoBoxk-
naetcst anb(ha-uznydeHueM. [loBbIIEHHBIE KOHILEHTPALMU 3TOTO PaAHMOM30TOIA
3a(pUKCUPOBAHBI B IPUPOAHBIX cpenax MHOruX ADC.

Jlo cux mop peusb I11a 0 HOpMaJIbHON paboTe aTOMHBIX JEKTPOCTAHIIMM, HO
Ha npuMmepe YepHOOBUIHLCKON Tparenuu Mbl MOKEM CJieiaTh BBIBOJ O UpE3BbIYAii-
HO OOJIBIIION MOTEHIMATBHOM OMAacCHOCTH aTOMHOW IHEPTeTUKU: MPHU JF0OOM MH-
HUMaJgbHOM cOoe ADC, 0COOEHHO KpyIHasi, MOXKET OKa3aTh HEMONPABUMOE BO3-
JENUCTBHE HA BCIO DKOCUCTEMY 3EMIIH.

Macmtabsl YepHOOBIIILCKOM aBapuu HE MOTJIM HE BbI3BaTh OKUBJIEHHOI'O
UHTEpeca co CTOPOHBI 0OmecTBeHHOCTH. HO Mano KTo AoraibIiBaeTcst O KOJIMYECT-
BE MEJIKUX Hemousafok B pabore ADC B pa3HbIX cTpaHax mupa. Tak, Bcero 3a 14
netr Habmoxaenud ¢ 1971 no 1984 roga na ADC I'epmanuu npousonuia 151 aBa-
pus, B SAlnonun tonbko 3a 4 rona ¢ 1981 nmo 1985 ron 3apeructpuponano 390 apa-
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puii, B 69% Bcex 3TUX Clly4aeB UMea MECTO YTEYKa PaJHOAKTHBHBIX BEIIECTB U
T.J.

HMeroTcss HECKOJBKO MCKYCCTBEHHBIX UCTOYHUKOB PaJUallMOHHOTO 3arps3-
HEHHUSI, C KOTOPBIMHU KaXKJbI U3 HAC CTAJIKMBAETCS IOBCEIHEBHO.

DTO, MPEXKAE BCETO, CTPOUTEIbHBIE MATEPHUAIIBI, OTIIMYAOIIUECS MTOBBIIICH-
HOM PaguoaKkTUBHOCTBHIO. Cpeau TaKMX MaTEpPUaloOB - HEKOTOPBIE PA3HOBHUIHOCTU
IPAHUTOB, MEM3bl U OE€TOHA, IPU MPOU3BOJICTBE KOTOPOI'O MCIOIB30BAIUCH TJTUHO-
3eM, Qocdorunc u KaabIMEBO-CHIMKATHBIM HUIaK. V3BecTHBI cilyyau, Korjaa
CTpoWMaTepuaIbl TPOU3BOAWINCH U3 OTXOAOB AJIEPHOM SHEPreTUKH, YTO MPOTH-
BOpEUYUT BceM HopMmaM. K u3myueHuto, HCXoasueMy OT caMoil TOCTPOUKH, 100aB-
JSIETCS €CTECTBEHHOE H3JIyYEHHE 3€MHOro MpoucxoxkaeHus. Camblii IpocTOil U
JOCTYMHBIN CIIOCOO XOTs Obl YACTUYHO 3AIIUTUTHCA OT OOJy4YeHHUs JoMa WM Ha
paboTe - yailie IpOBETPUBATH [TOMEILIECHUE.

[ToBbIlIEHHAs] YPAaHOHOCHOCTh HEKOTOPBIX YIJIEd MOKET MPUBOAUTH K 3HA-
YUTENbHBIM BbIOpOCaM B aTMOc(epy ypaHa U ApYrUX paJIdOHYKIUAOB B pe3yibTa-
Te cokuranus Toriuea Ha TOLI, B KOTenbHBIX, MpU paboTe aBTOTPAHCIIOPTA.

CyliecTByeT OrpOMHOE KOJHMYECTBO OOLICYNOTPEOUTENbHBIX MPEIMETOB,
SBJIAIOIINXCS UCTOYHUKOM OOIy4YeHUsl. DTO, MPEXKAE BCEro, YaChl CO CBETALIUMCS
nudepOIaToM, KOTOpPhIE JAIOT TOJOBYIO OXKHIaeMyl0 d(PHEKTUBHYIO YKBUBAJICHT-
HYIO 7103y, B 4 pa3a mpeBbIIAIOLIYIO Ty, 4TO 00ycioBieHa yreukamu Ha ADC, a
uMeHHO 2 000 yen-3B. PaBHOCHIIBHYIO 103y TOJIYYarOT PAaOOTHUKHU MPEANPUATUN
ATOMHOM MPOMBILIICHHOCTH U 3KUIIAXKHU aBUAJIAMHEPOB. [Ipy U3roroBiieHnN Takux
4acOB UCIOJIb3YIOT paauil. HanbosnpieMy pucKy npu 3TOM MOABEPTaeTcsi, MPexe
BCET0, BJIAJIENIEL] YaCOB.

Tabnuma 7

Cpenneronossle 10361, MOJIYyYaE€MbIE OT €CTECTBEHHOI'O PaJAUallMOHHOIO

(oHa U pa3IMYHBIX UCKYCCTBEHHBIX UICTOYHUKOB M3TyYEHUS

HcTouHMK W3ITydeHHS Jlo3a, m03p/Ton
[TpupoaHbIil pagraoHHbIl (HOH 200
CrpoiimaTepuaisl 140
ATOMHas SJHEpPTeTUKa 0.2
MeaunuHCcKUE UCCIeI0BaHUI 140
S nepHble ucnbITaHUS 2.5
[Tonersl B camonerax 0.5
briTOBBIE TPETMETHI 4.0
TeneBuszopsl 1 MoHUTOPHI DBM 0.1

OO61mas no3a 500.0

PannoakTuBHBIE U30TOIBI HCHOJIB3YIOTCS TAKKE B IPYTUX CBETSIIUXCS YCT-
poiicTBaxX: yKaszaTessix BXOJa-BbIX0Jla, B KOMIIacax, TEICPOHHBIX JUCKAX, MpHUIlE-
Jax, B Apoccensx (IyopeclueHTHBIX CBETUILHUKOB U APYTHX AJNEKTPONpUOOpax u
T.J.

[Tpu npou3BoICTBE JETEKTOPOB JIbIMA NPHUHIIUI X JEHCTBUSA YaCTO OCHOBAH
Ha WCIOJIb30BAHUU - M3Iy4yeHUs. [Ipu U3roToBiieHnH 0CO00 TOHKHX ONTHYECKHX
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JIMH3 TIPUMEHSETCS] TOPUH, a I MPUJAHUS MCKYCCTBEHHOTo OJjiecka 3y0am wc-
NOoJIb3YIOT ypaH. OueHb HE3HAUYUTENbHBI J03bl OOJYyYeHHUS! OT IIBETHBIX TEJIEBU30-
POB M PEHTIC€HOBCKHUX ammaparoB ISl MIPOBEPKHU Oaraxka 1maccaxupoB B a3pornop-
Tax.

B pesynbTaTe neqaTenbHOCTH YeOBEKAa BO BHEIIHEH Cpelie MOSBUIIUCH UC-
KYCCTBEHHbIE PaJIMOHYKJIUJIBI U UCTOYHUKHU U3IydeHUusl. B mpuponHyto cpeny cra-
JIM TIOCTYNaTh B OOJIBIIMX KOJUYECTBAX €CTECTBCHHBIC PAaIMOHYKIHUIBI, H3BJICKac-
Mble W3 HeAp 3eMJIM BMECTE C yIiieM, Ta30oM, HeThI0, MUHEPATbHBIMHA yA00OpE-
HUSMH, CTPOUTETHHBIMU MaTepuaiaMu. Croga OTHOCSTCS T€OTEPMHUYECKHUE DIICK-
TPOCTAHIIUH, CO3JAIOIINE B cpeaHeM BBIOpoc okoo 4-1014 bk n3otona 222Rn Ha
1 T'Bt BeIpaGoTanHO 37eKTpodHEepruu; (GocdopHbie ym0OpeHUs, CoaepKaiue
226Ra u 238U (mo 70 bx/kr B Koasckom amatute u 400 bx/kr B docdopure);
yTOJb, COKUTAeMbIN B JKHJIBIX JIOMaxX U JIEKTPOCTAHIIMSIX, COJACPKUT €CTECTBCHHBIC
pannonyknuabl 40K, 232U u 238U B paBHOBeCHH C UX MPOAYKTAMH pacIaia.

A. Meouyunckue oocnedosanus

3a mocieHue HECKOJIBKO JECATUIIETHI YENIOBEK CO3/1ajl HECKOJIBKO ThICAY
PAAMOHYKIIMIOB U Hayall UCIOJIb30BATh UX B HAYYHBIX UCCIIEAOBAHUIX, B TEXHUKE,
MEIUIMHCKUX LENIX U Ap. ITO NPUBOJUT K YBEIUUYEHUIO J03bl OOTyUYEHUs, MOTY-
yaeMON KaK OTAEJIbHbIMH JIFOJIbMHU, TaK U HaceleHueM B 1iesioM. MHorna oOmyye-
HUE 33 CYET UCTOYHUKOB, CO3JaHHBIX YEJIOBEKOM, OKa3bIBAECTCS B THICSIYU pa3 UH-
TEHCUBHEE, YEM OT IIPUPOJHBIX HCTOYHHUKOB.

B Hacrosimee Bpems OCHOBHOHM BKJIAJ B J103y OT MCTOYHHKOB, CO3/IaHHBIX
YeJIOBEKOM, BHOCUT BHEIIHEE paJUaKkTUBHOE OOJy4YeHHE NMpPHU JAUATHOCTUKE U Jie-
yeHUU. B pa3BUTHIX cTpaHaxX Ha KaXIylo ThIcAuy HaceleHUs npuxonsarcs oT 300
10 900 Takux oOcneAoBaHUIl B IO HE cUMTasi MaccoBOM (uirooporpaduu U peHT-
TE€HOJIOTUYECKUX 00ce0BaHu 3y0O0B.

TaOnuma 8
OpueHTUPOBOYHBIC 3HAUCHHMSI TIOTJIONICHHON TO3bI U3TyYeHUS
MIPU HEKOTOPBIX METUITMHCKHUX MPOIIeIypax

MenuuuHcKas npouenypa Jlo3a uznydenus, mI'p
Pentrenorpadus rpyiHON KIETKH 1
dmooporpadust TPYAHON KIETKU 5
PeHTreHockonus rpyiHOM KJIETKH 5-10
Pentrenockomnus OproNTHOM MOJI0CTH 10 - 20
JledeHne 3710Ka4eCTBEHHBIX OIYXO0JeH 2000 - 10000

JIIst vccneoBaHusl pa3IMYHbIX MPOIIECCOB, MPOTEKAIONIUX B OpPTaHU3ME M
JUTSl TMATHOCTUKU OIMyXOJIEW HMCTOJB3YIOTCS TaK)Ke PaJMOU30TOIBI, BBOJUMBIC B
OpraHu3M 4eJioBeKa. B POMBINIUICHHO Pa3BHUTHIX CTPaHAX OPUEHTHPOBOYHO IMPO-
BoauTcs 10 - 40 obcnenoBanuii Ha 1 MutH. sxutenet B ron. KomiektuBabie 3 dek-
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THUBHBIC DKBHUBAJICHTHEIE 1036l cocTaBIIIIOT 20 uen-3B Ha 1 MIIH. xuTene B ABCT-
pamuu u 150 yen-38 B CIITA.

Cpenuss 3¢ dexTrBHas SKBUBAJICHTHAs 703a, MoJiydaeMasl OT BCEX HCTOY-
HUKOB 00JIy4eHHUS B MEJUIIMHE, B IPOMBIIIJIEHHO Pa3BUTHIX CTpaHaX coCTaBisieT |
M3B B I'ojl Ha KaXJ0T0 >KUTENs, T.€. IPUMEPHO MOJIOBUHY CpeHEN JT03bl OT ecTe-
CTBEHHBIX HUCTOYHHUKOB.

b. Hcnvimanusa s0epnozo opyscus

Pannonornyeckrue MOCIEACTBUSI UCHBITAHUN SIAEPHOTO OPYXHUSL Ompejie-
JISIFOTCSL KOJIMYECTBOM HUCIBITAHUM, CyMMApHBIMU SHEPTOBBIACICHUEM U aKTHUBHO-
CTBIO OCKOJIKOB JICJICHUS, BUJIaMU B3PBIBOB (BO3AYILIHBIE, HA3EMHBIE, MTOABOIHBIE,
HAJ[BOJIHBIC, MO3EMHbIC) U Te0(hU3NUECKUMU (PaKTOpaMH OKPYIKAIOIIEH Cpelbl B
NepUoJ UCTIBITAaHUH (paiioH, METe000CTaHOBKA, MUTPAIIUS PATUOHYKIUIOB U JIp.).
WcnbiTanus sSAEPHOTO OPYKHS, KOTOPble OCOOCHHO MHTEHCHUBHO MPOBOIUINCH B
nepuos 1954-1958 u 1961-1962 rr. ctanu ogHON M3 OCHOBHBIX MPUYHUH IOBBIIIIE-
HUS paauanyoHHoro ¢oHa 3eMiiM U, Kak CIEJCTBUE ATOr0, TJI00aIbHOTO MOBBIIIIE-
HUSI J103 BHEITHETO U BHYTPEHHET0 00TyUeHUs HACETICHUS.

B CIIIA, CCCP, ®panuuu, Benukobputanuu u Kutae B o011ieit ciioxHOCTH
npoBeneHo He MeHee 2060 uCnbpITaHuK aTOMHBIX M TEPMOSIICPHBIX 3apsSJ0B B aT-
Mocdepe, Mol BOJOW U B Heapax 3eMJIM, U3 HUX HEMOCPEICTBEHHO B aTMocdepe
501 ucneiranue. Mcnbitanus B armochepe B CCCP Obumn 3aBepiiensr B 1962 1.,
oA3eMHbIE B3pbIBbI Ha CemunanatuHCKoM mnoyurose - B 1989 r., na CeBepHoM
nonurone - B 1990 r. ®panuus u Kutaii 10 nociegHero BpeMEeHU MNpOJ0JLKAIIN
UCIIBITBIBATh siiepHOE Opykue. [1o oneHkaM BoO BTOpo# mojoBuHe 20-ro Beka 3a
CYET SIICPHBIX MCHBITAHUI BO BHEIIHIOW cpeny noctynuio 1.81-1021 bk mpoayk-
ToB simepHoro aenenus (IIA1), u3 HUX HA JOMI0 aTMOC(EPHBIX UCIBITAHUN TIPH-
xonutea 99.84 %. PacnpocTpaHeHue pagHOHYKIUIOB MPHUHSIO IUIAHETapHbIC
MacIITaosbl.

Tabnuua 9
J103b1 00Ty4eHUST HACEICHHS OT TJIOOATBHBIX BBIMTAICHUNA B TOJT

WNunuBuayanbHas | Bkiagsl oTnenbHbIX BUAOB 001ydeHHs], %o

3o0Ha oKujaemas 103a, BHeILIHEe BHYTpEHHEE
M3B OUIa BO3YX
YMepeHHslit nosic 45 24 7 5
CeBepHoro nosnymniapus
YMepeHHslit nosic 31 3 90 )
HOsxHOTrO Nonymapus
Becw 3emHol map 3.8 18 79 3

[Ipoayktel sigmepHoro aenenust ([1Jl) mpencraBisitor co0oil  CIOXKHYIO
cMech 6osiee yeM 200 paguoakTUBHBIX U30TOMOB 36 3JIeMEHTOB. bosbIyro 4acTh
AKTUBHOCTU COCTaBJISIFOT KOPOTKOKHMBYIIME PaIuOHYKIUAbl. Tak, uepe3 7, yepes
49 u uepe3 343 cyToOK mocie B3pbiBa akTUBHOCTH 1] CHU>KAETCA COOTBETCTBEH-
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HO B 10, 100 m 1000 pa3 no cpaBHEHHUIO C aKTUBHOCTBIO YEPE3 YAC MOCIIE B3PbIBA.
Kpome TIS]] paanoakTuBHOE 3arps3HEHUE OOYCIOBJICHO PAMOHYKIUAAMHU HaBe-
nenno aktuBHoctu (3H, 14C, 28Al, 24Na, 56Mn, 59Fe, 60Co u np.) u Hepasje-
JMBLIEHCS 4acThio ypaHa U MuiyToHHs. OCOOEHHO BeJMKa pOJib HABEACHHOW aK-
TUBHOCTHU MIPU TEPMOSIJIEPHBIX B3PhIBAX.

[Ipu saaepHbIX B3pbIBaX B aTMOCcGepe 3HAYUTENbHAS YaCTh OCaAKOB (IIPU Ha-
3eMHBIX B3pbIiBax 10 50%) BbinagaeT BOJIM3U paiioHa UcTbITaHUK. YacTh paanoak-
THUBHBIX BEIIECTB 3aJICPKUBACTCSA B HIDKHEW dacTu atMoc(hepsl U O] JeHCTBUEM
BETpa MepeMeInaeTcs Ha OOJIbIINE PACCTOSHMSI, OCTABASICh MPUMEPHO HA OHOU U
TOM ke mupote. Haxoasce B BO3/lyXe MPUMEPHO MECAL], PaAUOAKTUBHBIE BEIIECT-
Ba BO BpEMsl 3TOTO MEPEMENIEHUsI MOCTENEHHO BbHINANAOT Ha 3emuito. bombinas
4acTh PAJMOHYKIIHUIOB BhIOpackiBaeTcs B cTparochepy (Ha BoicoTy 10-15 km), Tre
MIPOUCXOJIUT UX TI00aTbHOE PacCEUBAHUE U B 3HAYNTEIHHOM cTeneHu pacnaia. He-
pacnaBiimecs paauoHyKIUIbI BRIMAAA0T M0 BCe moBepXxHOCTH 3eMiu. J[o3bl 00-
Jy4YEeHUSI HACEJICHUsI OT I100aJIbHBIX BBINIAJICHUM HE3HAUUTEIIbHBI.

['onoBbIe 10361 OOMy4YEHUS] HACENEHUS KOPPEIUPYIOT C YaCTOTOM HMCIbITA-
Huil. Tak, B 1963 rogy komieKkTUBHAsI CPEAHETON0BAS 1034, CBSI3aHHAS C SIACPHBI-
MU UCTIBITAaHUSIMU, COCTaBUiIa 7% A03bl OOIYYEHUSI OT €CTECTBEHHBIX HCTOYHUKOB.
K 1966 rony ona cuusunach 10 2%, a Kk Hadainy 80-bIX rOJOB YMEHBIIWIACH 1O
1%.

CymmapHas oxugaemMasi KOJUIeKTUBHAS 3G (EeKTUBHAS /1032 OT BCEX HCTIbITA-
HUM, MPOU3BEICHHBIX K HACTOAIIEMY BPEMEHH, COCTaBUT B OyayiieM OKoJO 3
*107 uen-38. K 1980r. uenoBeyecTBO MOIYUYUII0 JUIIb 12% 3TOM 10361

B. Amomnas 3nepzemuka

Hcrounrkom 00ydeHUs, BOKPYT KOTOPOTO BEIyTCs HamOOJee WHTEHCHB-

HBIC CTIIOPHI, SBJISIOTCSI aTOMHBIC 3JIEKTPOCTAHINH. [IperMyIiecTBO aTOMHOM dHEP-

TEeTUKA COCTOUT B TOM, YTO OHA TPeOyeT CYIMIECTBEHHO MCHBIIHMX KOJIUYECTB HC-

XOJTHOTO CBHIPbSI M 3€MENBHBIX TUIOMIAACH, YeM TEIJIOBBIC CTAHIINU, HE 3arps3HSCT

aTMocdepy IbIMOM U caxxel. OMacHOCTh COCTOUT B BO3MOYKHOCTH BOSHUKHOBEHUS

KaTacTpoUIECKUX aBapuil peakTopa, a TAKKe B peajbHO HE PEIICHHON MpobiieMe

YTHJIM3AIIUN PAJUOAKTUBHBIX OTXOJOB M YTEYKE B OKPYKAIOIIYIO Cpeay HeOOb-
IIIOT0 KOJIMYECTBA PAJHOAKTHBHOCTH.

Taomuma 10

Pacxox npupoHbIx pecypcoB s npou3BoacTBa 1| 'BT B roj aieKTposHEepruy B
YTOJIBHOM M SIZICPHOM TOITUBHBIX ITHKJIaX

Pecypc S nepHbIi TOMIMBHBINA LMK VYTONbHBINA TOIJIMBHBINA IIUKIT
3emis, ra 20-60 100-400
Bogma, miH. M3 32 21
Martepuaisi (6e3 TorumBa), 16 12
TBIC. T
Kucnopoa, MiH. T - 8
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K 1994 romy B mupe paborano 432 aTOMHBIX peakTopa, WX CyMMapHas

MoIHOCTh coctaBmiia 340 I'Bt.  IIporHo3upyemble MepCrieKTUBBI Pa3BUTHS SEP-
HOM 3HEPreTUKN MUPE MOKa3aHbl B TAOJIHUIIE.
B ycnoBusix HopmanbHOU 3kciuryatanun ADC BBIOPOCH PaAHMOHYKIUIOB BO
BHEIIIHIOK CpEey HE3HAYUTENIbHBI U COCTOSIT B OCHOBHOM U3 PaJMOHYKIUIOB Ho/1a
Y MHEPTHBIX paIMOAKTUBHBIX ra3oB (Xe, Cr), mepuo/ipl mojypacmnaaa KOTOphIX (3a
UCKITIoUeHHEeM Hu30Torma 85KT) B OCHOBHOM HE MPEBBIIIAIOT HECKOJBKHX CYTOK.
OTH HYKIUABl 00pa3yloTcs B MPOIECCE NEJCHUS ypaHa U MOTYT MPOCAYUBATHCS
4yepe3 MUKPOTPEUTMHBI B 000JIOUKAX TBAJIOB (TETUIOBBIACISIONINE SJIEMEHTHI, CO-
JiepIKaIe BHyTpH ce0s ypaH).

Tabanma 11
[lepcniekTUBBI pa3BUTHA SIACPHOM SHEPTETUKH B MUPE
IToka3zarenn 2000 r. 2100 r.
[Tporuo3upyemslii roJ0BOi 00beM MPOU3BOICTBA 1000 10000
anekTposHepruu, ['Bt
I"onoBas koyutekTuBHAs 3 eKkTuBHAs 1032, Yen-3B 10000 200000
Hacenenue 3emmuu, mupa.uen 7 10
I'omoBas go3a Ha yenoBeka, M3B 1 20
[TporieHT OT cpeHero 00TyUeHHUS 3a CUET ECTECTBEHHBIX HCTOUYHHUKOB 0.05 1

Tak, B Teuenun 1992 roga MakcumasnbHbIE CPEAHECYTOUYHBIEC PAMOAKTHB-
Hble BeIOpockl HA ADC Poccuu B MpoIEHTax OT JOMYCTUMOM HOPMBI COCTaBUIIU
(UPTI" - unepTHBIEC paOaKTUBHBIC T'a3bl):

CpenHecyTo4YHbIN JOMYCTUMBIN BEIOPOC paBeH:

e o ioay 0.01 Ku/cyt « 1000 MBT,
e 10 UPT 500 Ku/cyt « 1000 MBT.

90% Bceit 103bI 00TyYEHHS, BOBMOXHOU B Pe3yJIbTaTe BHIOPOCA HA AaTOMHOM
CTaHI[MU U O0YCIOBJICHHOW KOPOTKOKMBYUIMMHU u3otonamu (Hox, UPI'), nacene-
HUE TOJIy4aeT B T€UEHUE roja nocie Beiopoca, 98% - B Teuenue 5 net. [loutu Bes
71032 TIPUXOJUTCS Ha JirofeH, kuBymux BOu3u ADC. Jlo3bl 00aydeHUss 0OBIYHO
3HAYUTEILHO HM)KE YCTAaHOBJICHHBIX MPEEIOB JJISI OTASIBHBIX JIUIl U3 HACEJIEHUS
(0.5 6ap/ron).

JonroxuByniue npoaykTsl BeioOpoca (137C3, 90Ce,85Kr u np.) pacopo-
CTPaHSIOTCS M0 BceMy 3eMHOMY mmapy. OIeHKa OKHUJIaeMOUM KOJUIEKTUBHOM 3KBH-
BaJICHTHOM J03bl OT OOJIy4EHHS TaKMMH H30TOMamMu cocTaBisieT 670 yen-3B Ha
Kaxpil ['uraBart BeipabatbiBaeMoi JIEKTPOIHEPTUH.

[IpuBeaeHHBIE BBIIIE OLIEHKHU MOJTYyYEHBI B MPEANOIOKEHUH, YTO S/Iep-
HBbIE PEaKTOPhl paboTatoT HOpMalbHO. KOoMM4ecTBO pauoakTUBHBIX BEIIECTB, TMO-
CTYIHUBIIKNX B OKPY>KAOIIYIO CPEAY MIPU aBapUH, CYIIIECTBEHHO OOJIbIIIE.

3.3 Paguanuonnas o0cranoBka B Poccuiickoit @enepanuu

Poccuiickas ®@enepanus - KpynHeiias cTpaHa MUpa ¢ TeppUuTopueii bosiee
17 mnH. KB. KM, 4TO cocTaBigeT okoo 13% Bcen cymu 3emun. bonee 10 miH. KB.
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KM. TeppuTopun Poccuu npeacTaBisioT co00i MacCUBbl HEHAPYIIEHHBIX YKOCH-
CTeM. DTO HACTPAUBAET HA ONITUMHUCTUYECKUH JIa/l, HO KOBapPCTBO SKOJIOTUYECKUX
npoOJieM Xopoio u3BecTHO. Yike 10-15 nporeHToB Tepputopuu PO He cooTBET-
CTBYET 3KOJIOTHYECKUM TPEOOBAHUSIM.

Hama cTtpana 10 cHX N0Op NEPEKUBAECT JKOJIOTUYECKUE TOCIEICTBUS
MHOKECTBA PAAUALIMOHHBIX BO3JAEHCTBUM:

e 714 snmepHbIX B3pBIBOB IpPH HCHBITAaHUU siiepHOro opyxus (Kazaxcran,
Hogas 3emus).

e 183 wucneiTanus B armocdepe, oTpasuBiIMecs Ha skocucteme Kpaiinero
Ceepa u Antas (cpeausis IpOJOJIKUTEIBHOCTD KU3HU HACEICHUS PErMoHa
- 42 rona).

e 115 noa3emMHBIX SIACPHBIX B3PHIBOB B PA3IUYHBIX PErHOHAX CTPaHbI (B T. Y.
WBaHOBCKOIN 00JI. - JUIsl CO3MaHUsI XPaHWIUIL HEPTH, MPUPOIHOTO Tas3a, C
LEJbI0 TITYOMHHOTO CEHCMUYECKOT0 30HANPOBAHUS 36MHOM KOPBI U T. 11.)

B Hacrosimee BpemMsi IOCTOSHHO BBLACIIAIOTCS JOIOJHUTENIBHBIE CPEJICTBA HA
pa3BUTHE aTOMHON OTpaciau. B mepcrnekTuBe, 4MCI0 MOTEHIMAIBHO OIACHBIX
HMCTOYHUKOB M O0OBEKTOB OY/IET TOJILKO BO3PACTaTh.

Panuanmonnas o0cranoBka Ha Tepputopun Poccuiickoit Denepannu ore-
HUBAETCA IO Pe3yibTaTaM paJAHallMOHHO-TUTUEHUYECKON MMAacHOpTU3alUd U
denepanbHOM city)0bl PocnioTpeOHan30pa, MpoBOAUMOMN €KEr0 IHO.

Tak, Tombko B 2009 romy BBISBIEHO &8 paAUMakTHUBHO 3apa)KEHHBIX
Tepputopuii B 8 cyonektax PD. Ito: aBapuu u uHuugaeHtsl Ha ADC U apyrux
o0bekrax ATL, cinyyam yrepu KOHTPOJS HAJl UCTOUHUKAMU MOHU3UPYIOLIETO W3-
JTy4YeHus Mpu OypoBBIX paboTax B HEPTEra3oBOM M TOIIUBHO - SHEPrEeTUYECKOM
KOMIUIEKCE, (PaKThl XUILECHHUS, BHISABICHHUS] UICTOYHUKOB MOHU3UPYIOLIETO H3Tyye-
HUSI B TIOYTOBBIX IOCBUIKAX, BBISBICHUE PAJUAKTUBHO 3apPAXKEHHBIX MPOAYKTOB
nutanus (OoJbiias 4acTh MPOO OTHOCUTCA K MOJIOKY M MOJIOYHBIM MPOIYKTam
MOJIy4Ya€MbIX Ha TEPPUTOPUSX, MOJBEPTIINXCS PATUOAKTUBHOMY 3arps3HEHUIO B
pesynbTate aBapuu Ha YepHoOwuibckOM, bemosipckoit, Jlenunrpaackoin ADC u
zp.).

Ha Ttepputopun 22 ob6nacteit Poccunm oOHapykeHbl paguoaKkTUBHbBIC
3arpsi3HEHUS] YEPHOOBUILCKOTO U JIPYTrOr0 MPOMCXOXKIEHUS oOuias IUIoIaab
KOTOPBIX COCTaBHJIa OKOJIO MUJUIMOHA ThIC. ra. ¢ YPOBHAMM paguanuu Oosee 1
Ku/km (1 mp/a) mo mesuto- 137.(uto B 100 pa3 mpeBblIaeT MpeAeabHO
JIOMYCTHUMBIH. )

[Inomans s1€COB, 3arpsA3HEHHBIX PAJWOHYKIWJIAMH, COCTaBisieT B Poccum
o6onee 2,0 mmH. ra. Hambonee wmacmraOHbIe 3arps3HEHHS, OXBATBHIBAIOIIHNE
tepputopuu 19 cyOnexToB PD cBs3aHbI ¢ 4epHOOBUTHCKOM KaTacTpodoii. Bropsim
0 TUIOAH SABIAETCS BOCTOUHO-YpanbCKuil palMOaKTUBHBINA CIEJ B pE3YyJIbTATE
aBapuil U HHIUAEHTOB Ha [1O «Mask».

[IpakTHUeCKH BCE 3arps3HECHHbIE PAJUOHYKIHAAMU JiEca PACIIONIOKEHBI Ha
TEPPUTOPHUSX C BBICOKON IJIOTHOCTBIO HACENEHHUs, TNIE€ Jieca HMMEIOT BaXXKHOE
HKOJIOTHYECKOE, COIMAIbHOE U SKOHOMHUYECKOE 3HaueHue. B paitonax bpsHckoi,
Jlenunrpajackoi u Ap. oOjacTeil, JpeBeCMHa HE COOTBETCTBYET JOMYCTUMBIM
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YpOBHSIM cojepkaHusi 1e3ust - 137 nna xunungHoro ctpoutenserBa (Y- 370
bx/). IlpoaykTel NUTaHUS BbIpAllUBAaEMble Ha JAHHBIX TEPPUTOPUSIX TaAKKE
SBJISIFOTCS] PAIMOAKTUBHO 3apaKEHHBIMU.

PaGoTHUKHU JIeCHOTO X031 CTBa, TPOKUBAIOIINE U padoTarolIre B 30HaX 00-
nee 15 Ku/km®, oTHOCSTCS K KpUTHYECKOU Tpymrie npodeccuii. [[o3a BHENIHEro
o0sydeHust y HuUX B 2.4 pasa BblllIE, YEM Y APYTUX NPOPECCHOHATBHBIX TPYIIIL.

O PasaHckas

200 + ©
- K B [NeH3eHckas
180 - =
< O JleHuHrpagckas
160 - 3 O YnbsiHOBcKas
140 - B BopoHexckas
120 - O Kypckasi
© 100 - g B Benropogckas
(&) - -
0 . @3 < E O Nuneukas
801 R 3 B CMoneHckast
60 - B TamboBckas
40 - O Mopaosus
20 - O BpsiHckas
B Kany»ckas
0

B Tynbckas
B OprioBckas

Puc. 2 «YepHoObuibckuit» cief (cyonrekTsl PO, 982,6 ThIC. Ta)

200 ~

185,9

180 -
160 -
140
120
100 -

TbiC.lfa

80 -
60 -
40 -
20

F166

0 |
YenabuHckas CeeppanoBckasi

Puc. 3 Boctouno-ypanbckuii cies (cyobextsl PO, 202,64 Thic.ra)
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OO6mrast mIomaak 3eMeib, BRIBEACHHBIX U3 XO3IMUCTBEHHOTO 000pOTa BCIIE-
CTBHE BBICOKOTO YPOBHSI PAJIMOAKTUBHOIO 3arpsi3HEHHS OT TSDKENBIX paJdallOH-
HbIX aBapuil - KeimteimMckoit u YepHoOblibckoi, coctariseT 400-450 Teic. ra. [Ipu
sToM B Poccum HacuuthiBaetcs 6osee 100 MiH ra 3emenb, riae mpobiieMbl 3emiie-
MOJIb30BAHUS JOCTUTJIM YPOBHS "IKOJIOTMUECKOro Kpu3uca" 1Mo NpuunHe XuMHU4e-
CKOT'O 3arpsi3HEeHUsI, 3aXJIaMJICHHs], HApYLIEHUs 3eMellb U pa3IudHbIX GopM nerpa-
nanuu 1ouB. [lnomans 3emens, "mocrpamgaBmux’ OT paguoOaKTUBHOTO 3arpsi3HE-
Hus, He npesbimaeT 0,3-0,4% oT oO1ielt momaay 3eMellb B CTpaHe, HaXOASIINXCS
B COCTOSTHUM "IKOJIOTUYECKOTO Kpu3uca'.

['ubens JiecoB BCIEACTBUE CHIIBHOTO OOJydeHHMsI 32 BCIO MCTOPHUIO C Havalia
aTOMHOM 3pbl (0K0JI0 50 JIeT) oTMevanach Ha clieflax paJluOaKTUBHBIX BbINAJACHUN
oT KeimteiMckoit 1 UepHOOBUTHCKON pagualiiOHHBIX aBapHil U MPOUCXOIUIIA OT
BO3JICHCTBUS BHICOKUX YpPOBHEH 00JydeHus B mepBbie 1-2 roja mocie aBapuu. B
00111e¥ CIOKHOCTU TUIONIA b MOJHOCTHIO MOTHOIINX JIECOHACAKICHUM COCTaBUIIA
He Oosee 10 km2. Jlons necoB, MOrMOMIMX OT PaJUAlMOHHOTO MOPAXEHHS 32 BCIO
HUCTOPHUIO aTOMHOM MpOMBIIUIEHHOCTH, cocTaBisieT 0,3-0,4% ot macitaboB exe-
TOJIHOM rubenu JecoB B cTpaHe (2-3 ThIC. KM2).

KpoMe 3TOro kito4eBbIM 3BEHOM MOHHUTOPUHIA PaIUOAKTUBHOCTU OKpPY-
YKAIOIIEH Cpejibl SABIAECTCS TAKXKE CICKEHUE 32 U3MEHEHUSIMH PaJMOAKTUBHOCTH
atMocepHoro Bozayxa. ATMocdepa CIIyKUT Cpeoil mepeHoca UCTOYHUKOB 3a-
TpSI3HEHUS K MOYBE W Boje. [lanee U3 MouyBbl U BOABI PAIMOAKTUBHBIE 3JIEMEHTHI
BOBJICKAIOTCSl B OMOT€OXUMUUYECKHUI KPpyroBopoT. O0yueHne yeaoBeKa Tak xKe 3a-
BUCUT OT COJIEPKaHUSI PAIUMOAKTUBHBIX 2JIEMEHTOB B aTMOcdepe.

CornacHo exxeromuuky Pocruapomera “PagmanmonHas o0OCTaHOBKA Ha Tep-
putopuu Poccun u conpeieNbHbIX CTpaH» 3a Bce Tojibl mocie aBapuu Ha YADC He
BBISIBJICHO HACEJICHHBIX MYHKTOB C IUIOTHOCTHIO PAJUOAKTUBHOTO 3arpsi3HEHUS
MOYB 1e3ueM-137 BbIlIE MPEAECTbHO AONMYCTUMBIX BEJIWYWH; MO JAHHBIM a’3po-
ramMMa-CheMOK Ha TEppPUTOpPUU 00yiacTh ObuTH 3apUKCHPOBAHBI TOJIHKO YPOBHH,
cousMepuMebie ¢ rnodansHeM GoHoM - 60-100MKu/kM.kB. 3akOoHOAATEIHHO yCTa-
HOBJICH MOPOT COIMAIbHON 3HAYMMOCTHU MOCICUYEPHOOBITLCKOTO PaMOAKTUBHOIO
3arpsi3HEHHS] TeppUTOpHH, OH cocTaBiseT | Ku/km.xB. mis nesus-137. Pagmanm-
oHHas oOctaHoBKa B Poccum B mocneanue roasl octaeTcs crabuinbHoi. Hanbonee
BBICOKHE YPOBHU 3arps3HeHUs I1e3ueM-137 coxXpaHsoTcs Mocie YepHOOBLTLCKON
aBapuu B bpsiHCKO# 00s1acTH.

Cnenyer 0co00 OTMETUTD, YTO BIIEPBbIE B MUPOBOM NpakTuke B PO Ha ro-
CyIapCTBEHHOM YypoOBHE ¢ 1998 r. exerogHo MpOBOAMUTCS OLIEHKA COCTOSIHUS pa-
JTMAIMOHHOM 0€30MacHOCTH HaceNeHus. JTa OlIEHKa MoKa3aja, YTO BO BCEX CyOb-
exrax P® Bemymumu Qaktopamu 0OIMy4YeHUs HACENICHUS SIBISIOTCS MPUPOJHbBIE
MCTOYHUKH (IIPEXK]IE BCETO PAJOH B BO3AYyXE MOMEIICHUI) U MEIUIIMHCKHUE MTPOLIE-
nypsl. OHu AaroT B cymMmMe 6omiee 99% KOIEeKTUBHOM 10361 O0Ty4YeHHs HaCEeTIEHUS,
XOTSl Ha 3arpsi3HEHHBIX B pe3ynbTaTe aBapuu Ha YADC roro-zanagHbiX pailoHax
Bpsiackoit o6mactu 3TOT BKIaa ymeHblnaercs A0 50- 60%.

Hannble Pocrunpomera SIBISIOTCS YCPEAHEHHBIMU XapaKTEPUCTUKAMU pa-
JTUAIIMOHHOM OOCTaHOBKM B MacilTabax KpyMHbIX Teppuropuit (cyonrekt denepa-
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[[MW); OHU HE UCKJIIOYAIOT BO3MOKHOCTH JIOKAJIbHOTO HEPABHOMEPHOTO BhINAJCHUS
PaaMOHYKIKUJOB. B ciiyyae oOHapy’KeHUs 04aroBbIX 3arpsi3HEHUN TEPPUTOPUU UX
MEJUKO-TUTUEHUYECKasl OllEHKa TpeOyeT KOPPEKTHBIX JAOMOIHUTENbHBIX HCCIIEN0-
BaHMI Ka)XJ10r0 3apErUCTPUPOBAHHOIO OYara.

3.4 PaanoakTMBHOCTD, U30TOIbI, IEPHO/ MOJIypacIaaa
3.4.1 PaqnoakTHBHOCTh

PannoaktuBHOCTh (OT nat. radius — Jy4 u activus — J€HCTBEHHBIN) - ca-
MOTIPOU3BOJIBHOE MPEBpAICHNE HEYCTOMUMBBIX SIEp aTOMOB OJHOTO 3JIEMEHTA B
Oosiee ycTOMUMBBIE siipa aTOMOB JPYTHX 3JIEMEHTOB, COMPOBOXKIAIOIIEECS UCITyC-
KaHHWEM YacCTHII U JKECTKOTO JIEKTPOMAarHuTHOTO u3iaydeHus. Takue npeBparieHus
S/Iep Ha3bIBAIOTCS PAJAMOAKTUBHBIMH, a CaMH sIIpa WM COOTBETCTBYIOIIUE aTOMBI
— paauoaKTHBHBIMU snapamu (atomamu). [Ipu pamnoakTUBHBIX MPEBPALIEHUSIX
s/Ipa UCIYCKAIOT YHEPTHIO OO0 B BHJIE 3apsHKEHHBIX YacTHIl, TMOO B BHIE raMMa-
KBAHTOB JIEKTPOMArHUTHOTO U3ITyUEHUS WM TaMMa-U3ITy9IeHUS.

BrniepBbie Takoe m3nyueHue, UCIyCKaeMoe ypaHoM, OOHapykuil bekkepens,
M03TOMY BHaJalie paJliOaKTUBHBIE M3JIy4YeHHUs Has3bIBaiIH Tydyamu bekkepens. Oc-
HOBHOMW BHJI PaJMOAKTHBHOTO pacmajia — BBIOpachIBaHUE W3 siipa aToma anbda-
4acTHUIBl — anb(da-pacnaj win 6eTa-4acTuilbl — OeTa-pacmna.

Becnoii 1896 ¢panirysckuit ¢puszuk A.bekkepens caenan psg cooOiieHuit 00
oOHapyXEHUH UM HOBOT'O BHJa M3Iy4eHHs (BIIOCIIECJICTBUM HAa3BaHHOM paJHOaK-
TUBHBIM), KOTOPOE UCIYCKAeTCs CONsIMU ypaHa. [107100HO OTKPBITHIM 32 HECKOJIb-
KO MECSIEB J0 3TOTO0 PEHTI€HOBCKUM JIyyaM, OHO 00Ja/1ajo MPOHUKAIOIIEH CIIo-
COOHOCTBIO, 3aCBE€UYMBAJIO IKPAHUPOBAHHYIO YEpHOM Oymaroi (hOTOMJIACTUHKY U
MOHM3UPOBAJIO OKPYKAIOIINNA BO3TYX.

['umoTe3a, KOTOpas MpHBeNa K OTKPHITHIO PAaJMOAKTUBHOCTH, BO3HUKIA Yy
bekkepens nox BimsiHMeM HccienoBanui Péntrena. I1ocKoybKy npu reHepannuu
X-nmydeit Habmomanach QocdopecueHnrs CTEKISTHHBIX CTEHOK PEHTTEHOBCKOMN
TpyOKu, bekkepens mpeanonoxui, 4yTo ar06oe (HochopecieHTHOE CBEYCHHUE CO-
MIPOBOXK/IAETCSI MCIYCKAaHHUEM PEHTIC€HOBCKOTO HM3IydeHHs. /(s mpoBepku 3TOro
IPENOJIOKEHUS OH MMOMECTHII pa3inyHbie (HochopecupyIoIIe BelecTBa Ha 3a-
BEpHYTHIE B YepHYI0 Oymary (pOTOMIACTUHKU W MOJIYYHJI HEOKUJAHHBIA Pe3yiib-
TaT: 3aCBEUYCHHOMN OKa3ajach €MHCTBEHHAs MJIACTUHKA, C KOTOPOW COIpHUKAcajCs
KPHUCTaNT COJNM ypaHa. MHOTOUYMCIIEHHBbIE KOHTPOJIbHBIE OMBITHI MOKAa3aldH, YTO
INPUYMHON 3aCBETKHU SBUJIACh HE (hocdopecleHIys, a UMEHHO YpaH, B KaKoM Obl
XUMHUYECKOM COEAMHEHUHU OH HU Haxonwicsa. CBOMCTBO pajiOaKTHUBHOTO HM3IIyue-
HUS BBI3bIBATh MOHHM3AIMIO BO3JyXa MO3BOJIMIIO Hapaay ¢ (oTorpapuueckum me-
TOJIOM PErHCTpaliy MPUMEHITh 0oJiee YAOOHBIN AJIEKTPUUECKUIT METO/, YTO 3Ha-
YUTEJFHO YCKOPUIIO MPOLIECC UCCIICAOBAHU.

B 1902 r. Pezepdopn u Conan oOBSICHIIN SIBICHUE PATUOAKTUBHOCTHU Ca-
MOTIPOU3BOJIBHBIM TPEBPAILIEHUEM aTOMOB OJHOTO 3JEMEHTa B aTOMBI JIPYroro
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AJEMEHTA, MPOUCXOASAIINM MO 3aKOHAM CIIYYalHOCTH U COMPOBOXKIAIOIINMCS BbI-
JIeJICHUEM PHEpPruu B BUJE anbda-, 0eTa-u raMMa-nyden.

[Ipy pagnoakTMBHOM pacraje MCXOAHBIM aTOM MPEBPALIAETCA B aTOM JIpY-
roro sneMeHTa. B pe3ynbrare BbhIOpachiBaHUS M3 fApa aroMa aib(a-4yacTHIbI,
MpECTaBIISAIONIEH OO0 COBOKYITHOCTD JIBYX IMPOTOHOB U JIBYX HEUTPOHOB, Mac-
COBO€ YHCIIO0 00pa3yoUIErocs arToMa yMEHBIIAETCsl Ha YEThIpe €IMHUIIbI, U OH OKa-
3bIBaeTCA CABUHYTHIM B Tabnuiie JI. 1. MeHeneeBa Ha J1Be KJIETKH BJIEBO, TaK Kak
MOPSIIKOBBI HOMEp 2JIEMEHTa B TaOJUIlE PAaBEH YHCIYy MPOTOHOB B sIpe aToMma.
[Tpu BeIOpackiBaHUM O€Ta-4acTUIIBI (PJEKTPOH) MIPOUCXOIUT TIPEBPAIICHUE B SAPE
OJTHOTO HEHTpPOHA B MPOTOH, BCJIEJCTBUE YETO OOPA3YIOIIMIICS aTOM OKa3bIBAETCS
casuHyThIM B Tabmutie J1. V1. MenneneeBa Ha ofHy KJIETKY BIpaBo. Macca ero npu
ATOM IOYTH HE M3MEHsieTcs. BriOpackiBaHne OeTa-4acTHIIbI COMPSKEHO OOBIYHO C
raMMa-u31y4YeHHEM.

Huco aTOMOB 3JIEMEHTA, pACHaJaONIUXCs B €AUHUILY BPEMEHHU HA3bIBAIOT
aKTUBHOCTBHIO M30TOoNa. B kaduecTBe equHMIBI aKTUBHOCTU B cucteme CU mpuHAT
oexkepenb (bx). 1 BK —arto 1 pacnag B 1 cexynay. Ha npaktuke ucnosib3yroT BHE-
cucteMHyio exunuy kiopu (Ku). 1 Ku=3,7x10" Bk,

3.4.2 N3otomsl. [lepuonasl nomypacmaaa

M3ydeHue npeBpaleHnil paauoakTUBHBIX 3JIEMEHTOB IIPUBEIIO K OTKPBITHIO
U30TOIIOB.

ATOMBI, UMEIOIIME OJUHAKOBOE YHCIIO MPOTOHOB B siipe (OTHOCSLIUECS K
OJIHOMY XUMHUYECKOMY 3JIEMEHTY), HO PAa3HOE YUCJIO HEHUTPOHOB MO OTHOLIEHHUIO
JPYT K IPYTY ABISIOTCS U30TONAaMH (OT IPEUECKOr0 «iS0S» - «PaBHBII U «tOpOS» -
«mectoy). Tepmun npegnoxen @penepukom Cogau B 1910 rony.

M3 Bcex M3BECTHBIX M30TOMOB TOJBKO M30TOMbBI BOJOPOAA UMEIOT COOCTBEH-
Hble Ha3BaHus. [leiitepuil U TpuTHil 0003HavaroTCcs coorBeTcTBEHHO D 1 T. CBOMi-
CTBa 3THX HM30TOMNOB 3aMETHO OTJIWYAIOTCA. B OOBIYHOM BOAOPOJE KOIMYECTBO
nentepust coctapisieT 0kosio 0,017%. TpuTuii mony4daroT UCKYCCTBEHHO IPH SEP-
HBIX pEaKIUsX.

B npupozge BcTpeuaroTcs Kak cTaOMIIbHBIE M30TOIBI, TaK U HECTAOWIIbHbBIE
— PaJuOaKTHUBHBIE, fIpa aTOMOB KOTOPBIX IOJBEPKEHBI CAMOIPOU3BOJIBHOMY
IIPEBPALLECHUIO B JPYTHE SApPA C UCITYCKAaHUEM PA3JIMYHBIX YacTUL (MM IpoLeccam
TaK Ha3bIBAEMOTr'0 PaJMOAKTUBHOIO paciaja) — paauOHYyKIH/IbI.

CBOWCTBO HM30TONOB CaMONPOM3BOJIBHO HCIIYCKAaTh HEBUAMUMOE H3ITYyYEHUE
cynpyru Kropu HazBaJd pagMOaKTUBHOCTBIO.

N3BecTHO cBblie 40 eCTECTBEHHBIX PaJMOAKTUBHBIX M30TONOB. B mpupoae
BCTPEUAIOTCS KaK CTaOMJIbHBIE U30TOIbI, TAK U HECTAOWIIbHBIE — PaJllOaKTUBHBIE,
A/Ipa aTOMOB KOTOPBIX ITOJBEPKEHBI CaMOIIPOU3BOJBHOMY IPEBPALIECHUIO B JIPY-
TUe A]lpa ¢ MCIIYCKaHUEM Pa3IMYHBIX YacTUL (WM MpolieccaM TaK Ha3bIBAEMOIO
pPaZAMOaKTUBHOTO pacmaja). boisblas 4acTh UX pacroyioKeHa B TPEX paJuOaKTHB-
HBIX psAjax (ceMencTBax): ypaHa-paaus, TOpUs U akTUHUS. Bece ykazaHHbIe paauo-
AKTUBHBIE MU30TOIBI IUPOKO pacHpoCcTpaHeHsl B npupoze. [Ipucyrcreue ux B rop-
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HBIX MOPOJax, BoJax, aTMoc(depe, paCTUTETbHBIX M KUBBIX OpTaHU3Max 00yCIOB-
JIMBAET €CTECTBEHHYIO WJIM IPUPOIHYIO PaIUOAKTUBHOCTb.

KpoMe ecTecTBEHHBIX PaJMOAKTUBHBIX HM30TOIOB, CEMYAC MU3BECTHO OKOJIO
TBICSYM UCKYCCTBEHHO PAAMOAKTUBHBIX. [[0JIy4atoT X myTeM siIEpHBIX pEAKLIN, B
OCHOBHOM B SIZIEPHBIX peakTopax. Mexy eCTECTBEHHO U UCKYCCTBEHHO paInOaK-
TUBHBIMU W30TONAMHM HET NPUHUWIHAIBHOW pa3HULBI, TaK KaK CBOMCTBA SAEp
aTOMOB U CaMHMX aTOMOB OIPEIEISIOTCS TOIBKO COCTABOM U CTPYKTYpPOU fA/Ipa U HE
3aBHUCAT OT crioco0a ux obpazoBaHusi. MHOTHE €CTECTBEHHbIE U MICKYCCTBEHHO pa-
JVMOAKTUBHBIEC W30TOIBI IIUPOKO MCIIOIB3YIOTCS B MEIULMHE I JICUEHUS U OCO-
OCHHO ISl TUarHOCTHKY 3a00JIeBaHUH.

[Tocne OTKpBITHS PaAMOAKTUBHBIX 3JIEMEHTOB psif aBTOpoB (bekkepeins,
cynpyru Kropu, Pezeppopa u ap.) ycTaHOBMI, UTO 3TH 3JIEMEHThI MOTYT HCITyC-
KaTh TPU BUJA Jyd4eil, KOTOpbIE MMO-pa3HOMY BeAyT ce0si B MarHuTHOM modje. Ilo
npemsoxennto Pesepdopaa (E. Rutherford, 1902) stu nyuun O6b11u Ha3BaHbl alibda-
, 0eTa- ¥ raMMa-JTy4yaMu.

[Tocne otkpoiTus PesepdopaoM siaepHON CTPYKTYpbl ATOMOB M JJOKa3aTellb-
CTBa, YTO UMEHHO AJIPO OINpPEIEIAET BCE CBOWCTBA aTOMA, B YACTHOCTH CTPYKTYPY
€ro 3JIEKTPOHHBIX 000J0YEK U €ro XUMHUYECKHE CBOIMCTBA, CTAJI0 SICHO, YTO Paiho-
AKTUBHBIE NPEBPAILCHUS CBSI3aHbI C MPEBPALICHUEM ATOMHBIX sAnep. [lanpHeniee
U3Y4YEHUE CTPOEHHUSI aTOMHBIX fAJI€p MO3BOJIMIIO MOJHOCTBHIO pacliMppoBaTh MeXa-
HU3M PaJUOAKTUBHBIX PEBPALICHUM.

Cynpyru Xonuo-Kropu BbICKa3anu MbICIb O TOM, YTO BCE OBICTpbIEC YaCTH-
bl (IPOTOHBI, HEUTPOHBI U T.JI.) BBI3BIBAIOT SJCPHBIE PEAKLIUU U MOTYT OBITh HC-
II0JIb30BAaHbl JUIs IIOJYy4YEHUS E€CTECTBEHHO pPaauOaKTUBHBIX H30TONOB. depMmu,
OoMOapaupyst HEUTPOHAMHU PA3IMYHBIE JIEMEHTHI, OJYYUI PaJAUOAaKTUBHBIE U30-
TOIBI ITOYTH BCEX XMMHUUYECKHMX JIEMEHTOB. B HacTosIee BpeMs: Ipyu MOMOIIH yC-
KOPEHHBIX 3apsKEHHBIX YaCTUI U HEUTPOHOB OCYIIECTBICHO OOJIBIIOE pasHOOOpa-
3W€ SAEPHBIX PEAKLHM, B PE3YJbTATe KOTOPHIX CTAJIO BO3MOKHBIM IOJIY4aThb JIO-
Oble palMOAKTUBHBIE U30TOIIBI.

B 1937 r. AnpBapec OTKpBUI HOBBIM BHJI PaINOAKTUBHOI'O IIPEBPALICHUS —
JJEKTPOHHBIN 3axBaT. 1Ipu 2eKTpOHHOM 3axBaTe SAPO aTOMa 3aXBaTHIBAET DJICK-
TPOH ¢ 000JIOUKHU aTOMa U MpeBpalaercs B Apo apyroro snementa. B 1939 r. I'an
u llltpaccMaHH OTKpbBUIM JIeJICHHE siipa ypaHa Ha Ooiiee Jerkue siapa (OCKOJIKU
JeseHus) npu 6oMOapaupoBke ero HeTpoHamu. B ToMm ke rogy ®daepos u Ilert-
pKak MoKas3aju, YyTo MPOIlecC AENEHUs AJep ypaHa OCYIIECTBIsETCS U 0e3 BHEIl-
HEro BO3JICUCTBUS, CAMOINPOU3BOIBHO. TeM caMbIM OHHM OTKPBUIM HOBBIA BUJ pa-
JTMOAKTUBHOIO MPEBPAIICHHUS — CAMOIIPOU3BOJIBHOE JICJICHUE TSKENBIX SIEP.

B Hacrosiiee Bpemsi U3BECTHBI Pa3jIMYHbIE BUIbBl PAAUOAKTUBHBIX IPEBpA-
HIEHUI, COBEPIIAOIIMXCS 0€3 BHEIIHUX BO3JIECUCTBHI, CAMOIPOU3BOJILHO, B CHUILY
TOJIbKO BHYTPEHHUX MPUYUH, 00YCIOBIEHHBIX CTPYKTYpOH aTOMHBIX siiep: anbda-
pacmaj, Oera-pacmaj, JIEKTPOHHBIN 3axBaT (mpekHee Ha3zBanue K-3axmar), u3o-
MEPHBIH IIEPEX0JI, CAMOIIPOU3BOJIBHOE JICJICHUE SED.

B pesynbrate moObIX pajirOaKTUBHBIX MPEBPAICHUN KOJIMYECTBO aTOMOB
JAHHOT'O M30TOMa HEMPEPHIBHO YMEHbIIAeTCs. 3aKOH YOBIBaHHSI C TEUEHUEM Bpe-
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MEHHU KOJIMYECTBA aKTUBHBIX aTOMOB (3aKOH PaJMOAKTHUBHOTO pacrajia) sBISAETCS
oOIIMM I BCeX BUJOB IPEBpaIlleHHi U BceX M30TONOB. OH HOCUT CTaTUCTHYE-
CKUH XapakTep (MPUMEHUM TOJBKO JUI OOJBIIOTO KOJUYECTBA PaAMOAKTUBHBIX
aToMoB). Bpemsi, B TedeHHne KOTOPOTO KOJMYECTBO AKTUBHBIX aTOMOB WJIM aKTHB-
HOCTh JJAHHOTO M30TOIa YMEHBIIIAETCs B JIBAa pa3a, Ha3bIBAETCs MEPUOJIOM TOIY-
pacnana (T) gaHHOTO HM30TOIIA.

[leproap! momypacnana U3MEpSIOTCS B CEK., MAH. M T. II. ¥ JJIS1 pa3TUIHBIX
U30TOIOB U3MEHSIOTCS B OUEHb IIMPOKUX MpeesiaX OT MaJbIX J0JIeH CEKyH/IbI J0
10*' ner. M3otomsl, o6nanaromme ManbiMi T, Ha3bIBAIOTCS KOPOTKOXKHBYIIHMM,
U30TOIIbI ¢ O0NbIIMMU T HA3bIBAIOTCS TOJITOKUBYIIUMHU.

3.4.3 XapaktepucTtika Hanbosiee 3HAYUMBIX JIJIs1 4eJIOBEKa PaJHOHYKIHIOB

B cBsI3U ¢ IUPOKHUM PacpOCTPAHEHUEM B MPUPOAE PAAUOAKTUBHBIX U30TO-
OB €CTECTBEHHOTO M HMCKYCCTBEHHOTO MPOUCXOXKJEHUS, B CBSI3M C IMOCTOSIHHO
YBEIUYHUBAIOLIIUMCS IPUMEHEHHEM UX B OTPACiIsIX SKOHOMUKHU U HAYKH HEOOXO/H-
MO UMETh BO3MOXKHO 00Jiee MOJHOE MPEICTAaBIEHUE O CBOMCTBaX XOTS Obl HEKOTO-
pBIX HauOoJIee OMACHBIX MPU MONaJaHUU BHYTPh OPraHU3Ma PaJIMOaKTUBHBIX dJie-
MEHTOB.

Bce u3oronsl mpu coOmoaeHn Mep 0€30MacHOCTH HE MOTYT OKa3aTh He-
OJIaronpuUsTHOTO BIMSHUS HU Ha YEJIOBEKa, HU Ha OKpyKarolryto cpeny. [lpu rpy-
OOM HapylIEeHWH HOPM paJUalMOHHON O€30MacCHOCTH BO3MOXKHO BHEIIHEE WIIU
BHYTpEHHE 00JIyuyeHUE B MOBBIIMICHHOHN f03€. TsKecTh KIMHUYECKOro TeUEeHUs JTy-
4yeBol 00JIe3HU, 00YCIOBIEHHON BHEIIHUM M BHYTPEHHUM PaJHOAaKTUBHBIM 3apa-
KEHHEM, OIpeAesieTcs: 1030M 00IydeHHs], pACTBOPUMOCTBIO U BCACBIBAEMOCTBIO
NOCTYIHBIINX BHYTPb PAJIHOHYKIMAOB, XapaKTEPOM MX pacopeliesieHus B opra-
HaX, TKaHAX, MyTSIMU NOCTYIJIEHUS B OPraHU3M M CKOPOCTBIO pacnaja W BbIBEJIE-
HUs U3 opranu3mMa. Kak BcacblBaHME, Tak M paclpeiesieHUe U BbIBEJICHHUE Pauo-
HYKJIUJIOB 3aBUCAT OT UX (PU3UKO-XUMHYECKOU MPUPOIBI.

Brienens! 4 rpynnbl onacHeIX paguoHykiauaoB — A, b, Bu .

1. I'pynna A — paniHOHYKIUABI 0CO00 BBICOKON TOKCMYHOCTH (cBHHEN-210, To-
puii-230);
2. I'pynna b — paavoHyKJIHABl ¢ BBICOKOM TOKCMYHOCTHIO (Moa-131, crpon-

- 90, ypan-235);

3. I'pynna B — paauoHykiauabl co cpeaHel TOKCUYHOCThIO (1e3uii-137, Ha-

TpUi-22, Kaabluii-45);

4. T'pynna I' — paguoHyKIUIbl C HaWMMEHbIIEH TOKCUYHOCTHIO (yriepon-14,
xKenez0-55, xpom-51).

TOKCHUYHOCTH 3aBUCHUT OT BUJA U SHEPTUU U3ITyYECHUS, IEPUOA TTOIypacia-
na, (pU3NKO-XMMHUYECKHX CBOMCTB BemecTBa. PaccMoTpuM Oosee moapoOHO HEKO-
TOpPbIE HAan0OJIEE BayKHBIE JIJIS1 YEJIOBEKA U30TOIIBI.

1. Crponumii 90 — nByXBaJleHTHBI MeTal1, OeTa-u3aydaTelsb ¢ Mepruo0OM IOo-
nypacnazga 30 net. [locTynaer B opraHu3Ma MHTAISIIIUOHHO WM MEPOpalib-
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HO. JlemoHupyeTrcst (BBICOKOE XMMUYECKOE POJICTBO) B KOCTHOM TKaHU. BbI-

3bIBAET MOPAXKEHUE, TPEXKE BCET0, KPOBETBOPHOM M KOCTHOM CHUCTEM.

2. He3uit 137 — oqHOBaJICHTHBI METAILJI, TaMMa-U3JIy4aTellb ¢ MEPUOJIOM TI0-
nypactiaga 27.4 net. Beicokoe XMMHUUECKOE CPOACTBO C KanueM. Pacnpene-
JsieTCs B opranumsme paBHoMepHO. [lopaxenuss HocsaT nuddy3HbIil Xapak-
Tep: nuMdouHas TKaHb, MbIIIBL. Ha Gonee mo3nHUX cpoKax — MOpakeHue
MOJIOYHBIX JKeJIe3, KUIIICUHUKA, TTOYECK.

1. Mom 131 — Geta- 1 TaMMa-H3ITydaTelb ¢ EPHOIOM HoTypacmazna 8.05 CyTok.
JIEIOHUPYET B MIUTOBUIHON Keje3e. YTHeTaeT ee GpyHkiuu. [Ipupoanslit o co-
CTOWT U3 OJJHOTO CTAOMJIBHOTO M30TOIA C MAaCCOBBIM 4ncyioM 127. U3 uckyccTBeH-
HBIX PaJMOaKTUBHBIX M30TOINOB Hoaa BakHeWImMu sBisiores wona-131 (T1/2 — 8
cytok) u on-133 (T1/2 — 22 gaca). [Ipu snepHbix B3pbiBax u aBapusix Ha ADC
paauoOaKTUBHBIE HM30TOMNbI HOJAa COCTABISIOT 3HAYUTEIBHYIO YacTh AKTUBHOCTH
«MOJIOABIX» TPOIYKTOB JIEJICHUS, U OHU SIBJISIOTCS OJJHUM M3 OCHOBHBIX KOMIIO-
HEHTOB 3apaKCHUs BHEIIHeH cpeibl. MOJ B OCHOBHOM IPEICTAaBICH OpraHHYe-
CKUMHU coenuHeHusMH. B Qopme snementapHoro ioma HaxomauTcs Juidb 5%.
[IpumepHo 90% aKTUBHOCTH NMPEACTABIIOT KOPOTKOKUBYIIME H30TONBL. llocTy-
nasi BO BHEIIHIOK cpexy, Mon-131 cTaHOBUTCS MCTOYHMKOM BHELIHETO U BHYTPEH-
HEero o0Jy4eHusi, TaKk Kak OH OeTa-aKTHUBEH.

[ToctynieHnue B opraHu3M 4YeJIOBEKa PaJMOAKTUBHBIX M30TOMOB iojaa Mpo-
MCXOJUT Yepe3 OpraHbl MUIIEBAPEHUS, JbIXaHUS, KOXKY, PAHEBBIE U 0KOTOBbIE T1O-
BepXHOCTH. [IpakTyeckoe 3HaUCHUE UMEET IUIIEBOM W WHTAISUUOHHBIN MYTh.
OCHOBHBIMH L[ETIOYKAMH SIBJISIFOTCS: PACTEHUS — YETIOBEK, PACTEHUS — )KUBOTHOE —
yesioBek U T.1. Ocoboe 3HaueHHe, KaK UICTOYHUKH MOCTYIICHUS H0/1a B OPraHu3M
YeJIOBEKA, MOT'YT UMETh MPOAYKThI IUTAHUSI PACTUTEILHOTO M )KUBOTHOTO MPOUC-
XOXKJEHUSI, 0COOEHHO MOJIOKO, CBEKUE MOJIOUHBIEC TIPOIYKTHI U JIMCTOBBIC OBOIIIH.
Tak, y KOpoB ¢ MOJIOKOM 10A-131 BeIBonUTCA B KoJmdecTBe 10 1% B IUTpe U npu
nuTensHoM noctyrmienun — 0,5—1,1%.

[TocTynuBmIMII B OpraHU3M paJMOAaKTUBHBIN HOJ OBICTPO BCACHIBAETCS B
KpoBb 1 JiuMpy. B Teuenue nepBoro vaca BcacwiBaetrcst 80—90%. Opransl u TKaHU
10 KOHIIEHTpAIMH Ho/Ia 00pa3yroT yOBIBAIOIINI Psi/I: IIIMTOBHIHAS JKeJie3a, MOYKH,
MBbIIIIBI, KocTh. Hakomnnenue ona-131 B MIMTOBUIHOM JKelie3€ MPOTEKAET OBICT-
po: uepe3 2—6 4 nociie NOCTYIUIEHUs coaepkanue ero cocrasisier 5—10 u 15-20%
COOTBETCTBEHHO, 4epe3 cyTku — 25—30% BBeneHHOro koiqmuectsa. [Ipu mocryr-
JICHUU MaJIbIX KOJMYECTB hoaa-131 yxe oTMedaroTcsi HapylieHue GyHKIUU UTO-
BHUJIHOU KEJIE3bl, a TAK)KE HE3HAUUTEIbHbBIE U3MEHEHUSI KPOBU M HEKOTOPBIX MOKA-
3areneil ooMeHa U uMMyHHUTeTa. OOJIydeHHe IMUTOBUIHOM KeJle3bl B 103aX MOPsi-
ka necarkoB I'peit (I'p) BbI3bIBaeT CHUXKEHUE €€ (DYHKIIMOHAJIbHON aKTHBHOCTH.
[Ipu m03e HECKONBKO ['peli BBISBIEHO MOBBIIIEHUE aKTUBHOCTH KEJIE3bI, KOTOPOE
MOET CMEHHUTBCSI COCTOSIHUEM TUTIOQYHKIIMU. CTaTUCTHYECKH 3HAYMMOE y4Jalle-
HUE BOSHUKHOBEHUS OTYXOJICH kKeJe3bl OTMEUEHO mpu fo03e oomyuenus 0,5 ['p.

OO0muit xapakTep AeUCTBUS 0J1a Ha OPTaHU3M: IIPU ACUCTBUU MapOB MOSB-
JSIeTCSl Kalllelib, HACMOPK, CJI€30T€YEHUE, KOHBIOHKTUBHT, OMTyXaHHE OKOJIOYIITHBIX
JKeJe3, TOJIOBHBIE 00H. B TsKenbIX ciydasx — pBOTa, MOHOC, O€JI0K U DPUTPOITH-
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Thl B MOY€, 3a/Iep’KKa MOYM, OJbINKA. [Ipy XpOHHMYECKOM OTpaBiIEHUM — KaTap
CIIM3UCTHIX HOCA (TUIUYHBIN HACMOPK), 3€Ba, UCXYJaHUE, HAOII01aeTCs KEITOBA-
Tas OKpacka 3y0oB.

OCHOBHBIM TyTe€M BbIBelIeHUA Hoaa-131 W3 opraHu3ma SIBISIOTCS TOYKH,
TaKX€ OH BBIBOJUTCA C KaJlOM, IIOTOM, IIPOYUMH KUIAKOCTSAMHU U YEPE3 OpPraHbl
JbIXaHUS, OTHAKO JOJIA 3TOr0 BBIBEJEHUS HE YCTAHOBJICHA.

2. ®ocop (P). Ilpupoausiit pocop COCTOUT U3 OJHOTO CTAOMIBHOTO U30-
tona — ocdopa-31. M3BecTHBI MIECTh UCKYCCTBEHHBIX PaJIMOHYKIUIOB C Macco-
BeIMU uynciaamu: 28—30, 32—34.

OnHMM U3 OCHOBHBIX HCTOUYHUKOB MOCTYIUICHHS paJloaKTUBHOIO (ocdopa-
32 B OKpYXKaIOIIYI Cpely SIBISIOTCS aTOMHBIE NPEANPUSATUS MO MPOU3BOJCTBY
wiyToHust. docdop-32 — AOMUHHUPYIONIUN PATUOHYKIUA B OOJBIIUHCTBE (opM
BOJIHBIX OPraHU3MOB M BOJAOIUIABAIOMIUX NTUL. OCHOBHOUN MyTh MOCTYIUICHUS pa-
JTMOHYKJIMJIOB U3 BOAHBIX COPOCOB B OPraHU3M YEJIOBEKA — HUCIOIb30BAHUE MMUThE-
BOM BOJBI, @ TaKXe MOTpeOJIeHHE PhIObI U IPYTrUX MUIIEBBIX TPOIYKTOB U3 BOJO-
emoB. Hanbonee muTeHcuBHOe HakoruieHue (ochopa-32 (T1/2 = 14,22 cyrok)
IMPOUCXOJUT B PACTYIIMX TKAHSAX C MOBBIIIEHHBIM O0OMeHOM. Tak, Mpu pakoBBIX
NOPAKEHUAX KEIyAKa, KHIIEYHUKA, MaTKH HakoruieHue gocdopa-32 mo oTHolIe-
HUIO K HOPMaJIbHBIM TKaHSIM MPOUCXOAMUT ObICTpEE U yBelInuuBaercs B 2—6 pa3 B
3aBUCUMOCTH OT OIyXOJH. BBIBOIUTCA U3 opraHu3Ma yepe3 MOYKH U HKeITyJA0YHO-
kumeyHbii TpakT (OKKT). CrenuduunocTs neiicTBus cBs3aHa ¢ M30UpaTEIbHBIM
HAKOIUIEHHEM B KOCTHOM TKaHH, OOJIBIIYIO OMIACHOCTh MPEJCTABIISAET OCTYIIICHHUE
HEPaCTBOPUMBIX COCAMHEHUHN paaroakTUBHOTO Gocdopa B opransl Abixanus. [Ipu
MOPAKEHUU TAKUMH COCAMHEHUSIMU HAOJI0IaeTCs Ty4yeBOM OXKOT KHUIIIEYHUKA, CO-
IIPOBOKJAIOIIUICA KPOBABBIM IIOHOCOM, PE3KUM MCXYJAHUEM, JIESMKOLIMTO30M, Ha-
OyroaeTcst CrylieHUe KpOBHU, T.€. MPOUCXOAMUT YrHETEHHE (PYHKIIMHU KOCTHOTO
MO3ra U IPyTuX OpraHoOB KPOBETBOPEHHS.

3. Crponumii-90 (Sr). Oto Oera-m3mydarommii u3oTorn. Cpeau UCKyCCTBEH-
HBIX M30TOIOB CTPOHIIUS 3TO JAOJATOXUBYIIHHN pamnonyknua. Ctponiuii-90 (T1/2
=29,1 ner) — OAWMH U3 BaXKHEUIIMX KOMIIOHEHTOB PaJHOAKTUBHOIO 3apa)KE€HUS
ounocheprl. [Tonagas B OKpyKaroNIyto cpeay, CTpOHIUI-90 XxapaKkTepu3yeTcst CTo-
COOHOCTBIO BKIIOYATHCSI B MPOLIECCHI OOMEHA BEIIECTB Y PACTEHUM, KUBOTHBIX U
yenoBeka. B pacreHust cTpoHIui-90 MOXKET MOCTYNaTh HENOCPEACTBEHHO NPH
IPSIMOM 3apakKeHUH JIUCTHEB M M3 MOYBBI Yepe3 KOpHU. OTHOCUTEIHHO OO0JIbIle
HaKariuBaroT ero 0000BbIE pacTEHHUsA, KOPHEIIOAbI, MEHbIIIE — 3JIaKH, B TOM YHC-
JIe 3€pHO, JIeH. Y JKMBOTHBIX M Y€JOBEKa CTPOHUMK-90 HAKAIJIMBAECTCS TJIABHBIM
00pa3oM B KOCTSIX.

BennunHa OTIIOKEHNS €r0 B OPraHU3ME KUBOTHBIX M YEJIOBEKA 3aBUCHUT OT
BO3pacTta 0COOM M KOJIMYECTBA IMOCTYMNAOUIETO PAJAUOHYKINAA, WHTEHCUBHOCTU
pOCTa HOBOM KOCTHOM TKaHW U JAp. bonbinyo onacHOCTh cTpoHUMK-90 nmpencras-
JSeT IS JeTed, B OpraHu3M KOTOPBIX OH MOCTYIAET C MOJIOKOM U HaKaIrlJIMBAETCS
B OBICTpOpAcCTyIIe KOCTHOM TKAaHH.

buonornueckoe aeiictBue ctpoHIUA-90 CBA3aHO ¢ XapaKTEPOM €ro pacrpe-
JICJIEHUS] B OPTaHU3ME M 3aBUCUT OT J03bl O€Ta-u31y4eHHUs, CO34aBaEMOI0 UM H
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€ro I04YepHUM M30TONOM UTTpUEM-90. [Ipy 1IuTEIPHOM MOCTYIIEHUN CTPOHLMS-
90 B opranusm jJaxe B OTHOCUTEJIbHO HEOOJBIIMX KOJIMYECTBaX B pe3yJibTare He-
IPEPBIBHOTO OO0JIy4eHUs] OeTa-u371ydyeHUEM KOCTHOM TKaHU MOTYT pa3BUBATHCA
Jeiikemust ¥ pak kocteil. CyllecTBeHHbIe U3BMEHEHHUS! B KOCTHOM TKaHU HaOiroda-
IOTCSL IPU COJIepKaHuu CTPOHIUSI-90 B parimoHe okoio 1 Mkkoopu Ha | T Kanblus,
npeaenbHo ponyctumas koHueHtpauus (IIJIK) ayist Box OTKpBITBIX BOJ0OEMOB (B
Kropu/n) s crponuus-90 pasua 3,7* 10—13.

4. He3mii-137 (Cs) —OeTa-raMMa-u3IIyqarONIMil W30TOM II€3Usl, OJUH U3
TJIaBHBIX KOMIIOHEHTOB PaJIMOAKTUBHOTO 3apaxkeHus ouocdeps. T1/2 = 30,2 rona.
OT0 oauH M3 15 H0JIr0 MKUBYIIMX H30TONOB, OCTAJIBHBIE MCKYCCTBEHHBIE PaJHO-
M30TOINBI 11€3Us KOPOTKOKMBYLIUE, €CIIM HE CUUTATh Le3nii-134, nepuoxa nosypac-
naja KOTOporo paBeH 2 rojaM. YKa3aHHbIC JBa PAJIUOHYKINIA COAEPIKATCSA B pa-
JTMOAKTUBHBIX BBINAJCHUIX, PAJMOaKTUBHBIX OTX0/axX, cOpocax 3aBOJIOB, Iepepa-
oarbiBaromux otxo bl ADC. Le3uii-137 nHTEHCUBHO cOpOUpYyeETCsl TOUYBOU U JOH-
HBIMHU OTJIOKEHUSIMH; B BOJIE HAXOJIUTCA MPEUMYILECTBEHHO B BHjae MOHOB. Co-
JIEPIKUTCS. B PACTEHUSX U OpPraHU3Me KUBOTHBIX U yenoBeka. Koadduuuent nako-
1ieHus ue3usi-137 Hanbosiee BHICOK Y MPECHOBOAHBIX BOJOPOCIEH U apKTUYECKHUX
HA3eMHBIX PacTeHUIl, 0COOEHHO JIMIIAHHUKOB. B opranusme >kMBOTHBIX 1e3uid-137
HaKariuBaeTcs TJIaBHBIM 00pa3oM B MbIIILAX U nedeHu. Hanbonpmmit korpduim-
€HT €ro HaKOIUIEHUS OTMEUYEH y CEBEPHBIX OJIEHEW M CEBEPOAMEPUKAHCKUX BOJO-
IUIABAOIIMX NTHL. B opraHnsme 4eaoBeka OH paclpesesieH OTHOCUTEIBLHO PaBHO-
MEpPHO U HE OKa3bIBAECT 3HAUMTEIBHOIO BPEIHOIO JEUCTBUS IPU MOCTYIUICHUH B
HEOOIbIIKX KounyecTBaX. OJHAKO KPUTHUYECKUMHU OpraHaMH SIBJSIIOTCS NEYEHb,
JIETKHE U OCOOCHHO CEJIE3€HKA, AJIsl CEJE3EHKU MPEAeNIbHO-0IYCTUMOE MOCTYILIe-
nue (ITJIIT) cocraBnser 0,34 mkkiopu, a s Bcero opranusma [1JII11=33 Mkxkropu.
[e3wuii-137 ncnonb3ytoT B MeauiinHe (painoTepanus).

Tepputopusi ¢ TVIOTHOCTBIO PAaJMOAKTUBHOTO 3arpsi3HEHUs MOYBbI LIE3UEM-
137, mpessimartorieit 1 Ku/km2, siBisieTcs 30HOM paiMOaKTUBHOTO 3arpsS3HEHMS.

5. ¥Ypan (U). Ypan u ero coequHeHUs1 pagualiMOHHO U XUMUYECKA TOKCUY-
Hel. [IpenensHo gomyctuMas no3a o0aydeHus NpoPecCUOHAIBHBIX Pa0OTHUKOB —
5 09p B rox, a Hacenenus — 0,5 63p B roj, METAUIMUYECKUNA YpaH UIIA €r0 COEUHE-
HUS WCIIOJNB3YIOTCS B OCHOBHOM B Kau€CTBE SIAEPHOIO TOPIOYErO B SIACPHBIX pPEK-
Topax. YpaH-235 sBISI€TCS MCTOYHUKOM SIIEPHOM 3HEPTUU B SJIEPHOM OPYKHH.
VYpan-238 ciny>XUT UICTOUHMKOM BTOPHUYHOIO SIIEPHOTO TOPIOYETO — MIIyTOHUA-239.

[Ipy nonafganum B OpraHu3M ypaH JEHUCTBYET Ha BCE OpPraHbl U TKAHH, SIBJIS-
ACh OOIIEKJIETOYHBIM SIIOM. [IpenMyIecCTBEHHO MOpakaeT MOYKH, NMEeYeHb U Ke-
JyIOYHO-KHIIIEYHbINA TPAKT.

6. Pagmii (Ra). Paanii-226 — a-axktuBen (T1/2 = 1590 net). Paguii u ero co-
€IUHEHHUS] IIUPOKO PACIPOCTPAHEHBI B PUPOJIE U SABJISIIOTCS OJHUM U3 OCHOBHBIX
UCTOYHUKOB €CTECTBEHHOTO (hoHa. B opranusm uenoBeka MOKET MOMAaaTh C MH-
1IEH, MUTHEBOW BOJIOW, BJIBIXa€MbIM BO3JIyXOM M 4Y€pPE3 HEMOBPEKAEHHYIO KOXKY.
Oxkoto 90% paaust mocTymaeT B opranusm ¢ nuiei u okoso 10% ¢ Bogoit. Ycra-
HOBJICHO, YTO MPOJIOJDKUTENILHOE O0IyUeHHE 3HAUUTEIbHBIMU YPOBHSIMU Pajus B
IIUTHEBOM BOJIE BIJICYET 3a COOOM «BBICOKMU PUCK» paka KOCTEH sl OOJIyYEHHBIX.
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ITo onenkam AreHTcTBa 1o 3ammre okpyxatomei cpeasl CIIIA (EPA), nonrospe-
MEHHOE€ MoTpebsieHne BoAbl, coaepxkamed 5 nKu (muxokropu) Ha autp (0,185
bx/1), Bieuet 3a coboii 44 ciyyasi JOTMOJHUTEIBHBIX CMEPTEH OT paka Ha KaXKIbli
MUJTHOH 00JydeHHBIX. Puck yaBauBaetcs n0 88 ciayuaeB (10 nKu/n) u yrpausa-
ercs 10 132 caydaeB (15 nKu/n) u 1.1. TokcuuHOCTh paaus oOyCIOBI€HA €Tro pa-
JMOAKTUBHOCTHIO. HakarinBaeTcsi B OCHOBHOM B KOCTHOM TKaHU. OJTHUM U3 TpH-
3HAKOB PaJMEBON MHTOKCUKALIMM SIBJSIETCS Jy4EBOE MOPAKEHHE KOCTeW — uX Je-
CTPYKLHS, Pa3BUTUE PATUAMOHHOTO OCTEUTA, KOTOPBIA MPUBOIUT K MOBBIILIEHHON
XPYIKOCTH U MATOJIOTUYECKUM MEPEIOMaM KOCTEU. PaiallnOHHBIN OCTEUT YEIIIO-
CTHBIX KOCTEH, KaK MPABHUIIO, OCIOKHIETCS HHPEKIMEH U IPOTeKaeT KaK XpOHUYe-
CKUU OCTEOMMEIIUT.

7. Pagon (Rn). Panon-222 — a-aktuBen (T1/2 = 3,8 nus). ['a3, koTopsiil 00-
pasyercst B paJlMOaKTUBHBIX MHUHEpaliaX, MOCTOSIHHO IMOCTyHaeT B aTMocdepy H
ruapocdepy. OH OeclBETHBI, HE UMEET HU 3araxa, HM BKyca, B 7,5 pa3 Tsxkenee
Bo3ayxa. Haubosnblee conepkaHue pajoHa HaOMIOMACTCS B MPU3EMHBIX CIOSIX
atMocdepbl. C yBeTMYeHUEM BBICOTHI OHO yMeHblIaeTcs. B armocdepy u rumpo-
chepy paloH MOCTYNAET U3 MOYBBI, @ B BO3AYX NMOMEIICHUN — Yepe3 HEIUIOTHBIE
CTPOUTEbHBIE KOHCTPYKIIMHU U U3 CAMHUX CTPOMUTENIbHBIX KOHCTPYKIIMM, a TAKXKE U3
BOJIONIPOBOJIHOM BOABI M NpupoaHoro raza. Pamon nva 50—70% dopmupyer nosy,
NOJIy4aeMYI0 YEJIOBEKOM OT €CTECTBEHHBIX MCTOYHHMKOB paauauuu. B opranusm
YeJl0OBEKa OH IOMNaJaeT B OCHOBHOM C BJBIXa€MbIM BO3IYyXOM M B 3HAUUTEIHHO
MEHBIIEH CTENEHHU, C MUTHEBOMN BOIOM.

Tokcuueckoe AeiCTBUE paZiOHA CBA3aHO C €r0 PaJAMOaKTUBHOCTBIO. CKaru-
BasICh B aJbBEOJIAaX JIETKUX, OH MOPAXKaeT JIETOYHYIO TKaHb, BbI3bIBas €€ 3JI0Kaye-
cTBeHHOE nepepoxaeHue. /o 20% cmepreli OT paka JIETKAX HANPSMYIO CBS3aHO C
PaZOHOM.

8. Kaamnii (K). Kanuii-40. BropsiMm nociie pajioHa rno 3Ha4uMOCTH J103000pa-
30BaHUS SBISETCS MPUPOIHBINA Kanuid, KoTopsiid coaepxut 0,012% xamms-40. T1/2
= 2,5%10—10 neT. DTOT U30TON MOBCEMECTHO BCTPEUYAETCS B MUHEPAJIAX U KUBBIX
OpraHM3Max U CBOMM [-U3ITyYEeHHUEM CO3/IaeT ecTecTBeHHOE ((poHOBOE) O0IyUeHHE.
Jpyrux ecTeCTBEHHbBIX PaJMOAaKTUBHBIX U30TONOB Kayus He oOHapykeHo. Kanmii-
40 KaK TOKCHYECKHI 3JIEMEHT HE pAacCMaTPUBAETCS,, OH OTBETCTBEHEH TOJIBKO 32
BHEIIHEE 00JyuyeHue, ro1oBas 103a OT Hero coctasisieT 16—20% oT obmei.

9. llnyronmii (Pu).Ilnyronuii - 239 (T1/2 = 24065 ner) — oauH U3 HaubO-
Jee TOKCUYHBIX PaJTUOHYKIHMJIOB, XapaKTEPU3YIOIIUNUCS BBICOKOW YAENbHON O —
aKTUBHOCTHIO. B cocTaB opyxeitHoro miytonus kpome Pu-239, Bxonsar u npyrue
€ro paauoaKkTUBHBIE N30TONBI (236, 237, 238, 241, 247 Pu).

[Ipu HesimepHOM B3pbIBE (HApPYILIEHUHU FEPMETUYHOCTH Ooernpumnaca, rmoxape)
IUTYTOHUM MOXET MOCTYIUTh BO BHELIHIOIO Cpely B (pOpMe MEIKOAUCIIEPCHBIX a3-
poO30Jield M MHTEHCHUBHO OKHCisieTcss 10 AByokucu (PuO2), a mpu temmeparype
cbie 1500 °C no okucu (PuO), KOTOpble XapaKTepU3yIOTCsI HU3KOM pacTBOpHU-
MOCTBIO U BCACBIBAEMOCTBIO.

OCHOBHYIO OMAaCHOCTh IUIYTOHUN MPEJCTaBIsIeT KaKk BHYTPEHHUU aiib(da-
oOxiydarens. B opranusm denoBeka HYyKJIHM] MOXKET MOCTYINaTh UHTAISIIMOHHO, T1e-
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POPAJIBHO U Y€pe3 PaHEBBIE M 0KOTOBBIE MOBEPXHOCTU. B JIETKUX HYKIIU]T OCEIAET
HEpPaBHOMEPHO, YTO MPUBOAUT K HEpaBHOMEpHOMY oOiyuyeHuto. Bcocapmuiics B
KpPOBb HYKJIUJ] ACMOHUPYETCS B OCHOBHOM B CKEJIETE U MEUYEHU U B HEOOJBIINX KO-
JUYecTBax B JApYrux opraHax. M3 opraHus3ma IUIyTOHUM BBIBOJUTCS MEJJIEHHO.
Bpewms ymeHbIlieHHs BIBO€ BO3JIEHCTBUS PaAUOHYKIUIA Ha OpraHu3M (3a cUeT dhu-
3UYECKOr0 CHMKEHUSI aKTUBHOCTU PAJUOHYKIIHMJIAa U OMOJIOTMYECKOTO BBIBEJICHUS
ero u3 opranusma (Tr¢d@d) u3 neuenu u ckenera) orenuBaercsa B 40 u 100 net. Jlo-
3bl, TAKUM 00pa3oM, (POPMUPYIOTCS B TeUEHHUE BCEH KU3HU uenoBeka. [loxu3HeH-
HbIe 3G (HEKTUBHBIE J03bI MPU MOCTYIUICHUH HYKJIUIA C PAIAOHOM M Yepe3 OpTraHbl
JIBIXaHUSI B 3aBUCUMOCTH OT Bo3pacTa yesoBeka (20—30—50—70) paBHBI COOTBET-
ctBeHHO 4,2—2,5%10—7 n 4,1-1,6*10—5 3B/Bk.

WNHransimonHoe BO3JEHCTBHUE TUIYTOHUS HAa 4YeJOBEKa HamOoJiee OMacHO U
MOKET MPUBECTH, JaKe MPHU MOCTYIJICHUH HEOOJBIIOTO KOJIMYECTBA, K PA3BUTHUIO
OCTpOI MHEBMOHWHU U TTHEBMOCKJIEpo3y. PacipocTpaH€HHOCTh mpoliecca B JIETKUX
U TSDKECTh MTOPaKEHUST BO3PACTAIOT C YBEIMUYEHUEM MOTJIOMEHHON 103b1. PazBuTne
MTHEBMOCKJIEpO3a SBJISIETCS TJIaBHOW HEOIMyX0JIeBOW (hopMOM OTIanéHHON MaTojo-
ruvi. MuHAManbHas MHEBMOCKIIEpOTHYECKAs 103a HaxoauTcs B mpenenax 0,8—1,2
3B. Jl€rouHas maToJIOTHSI COMPOBOXKAAECTCS COOTBETCTBYIOIIUM HApyIICHUEM
(GYHKIIUU CEepACYHOCOCYIUCTON cucTeMbl. Pa3Butre IUCTpOOUUECKUX U CKIIEPO-
TUYECKUX TMPOIIECCOB B MEUEHU MPUBOAMUT K HapyuieHuto e€ ¢yHkiuu. Hakorme-
HUE TUTYTOHUSI B TOHAJaX MPOSIBISETCS B CHIDKEHUU UX (DYHKIIMOHAIBLHOW aKTHB-
HOCTH.

Haunbosee omacHbIM SIBIsIETCA KaHIIEPOTEHHOE JeUCTBUE ITyTOHUS. OmyXxo-
JU JIETKUX y OOJYy4EHHBIX PETUCTPUPOBAIU B IIMPOKOM JUarnazoHe 103. MuHu-
MaJibHasl KaHLEpOTreHHas 103a cocraBisieT okosio 0,8 3B. Jlo3a, HE BbI3bIBarOLIAs
onyxoyii MeHee 0,4 3B. MuHUMalibHas 103a 11 UHIYKIIMA ocTeocapkom ~ 1,4 3B.
VYBenuueHue 4acToThl paka JErKoro y nepcoHaia IIyTOHUEBOTO 3aBOjIa 3aPErUCT-
pupoBaHo yepe3 18 et nocie Hayana paboThI.

10. ITononmit (Po). MeTann JErkOIUIaBKU U CPAaBHUTEIIBHO HEHU3KOKHIISI-
nmii. TemriepaTypa ero miaBjieHUus U KUIMIEHUs cooTBeTcTBEHHO 254 °C u 962 °C.
YwucTelil MOJI0oHMIA — MeTall cepedpucTo-0ernoro 1mBera. Ero miotHocTs 9,4 — 9yTh
MEHBIIIE, YeM Y CBHHIIA.

B ypaHoBBIX pyaax ero oueHb Mayio, moutd B 20 MIIpJ pa3 MEHbIIE, YeM
ypana. [lonyduts ero u3 pynbl JeHCTBUTEIHHO CJIOXKHO, HO €CTh JPYrol myTh —
cuHTe3. B aroMHbIX peakTropax BUCMYT-209 001y4aroT MOTOKaMU HEHTPOHOB, U
TOTJIa TI0 CPABHUTEJIHHO HECIOXKHOM LIETIOYKe SACPHBIX MpEBpalleHii oopazyercs
caMbIil Ba)XHBII Ha CEroJIHs U30TOoN — IoJoHun- 210.

[Ipu pabote ¢ MOJIOHHEM MPUXOAUTCS COONIOAATH OCOOYI0 OCTOPOKHOCTD.
[Toxxany#i, 3T0 OJIMH W3 CaMbIX OMACHBIX PaTUO3JIEMEHTOB. Ero akTMBHOCTH Ha-
CTOJIKO BEJIMKA, 4TO, XOTSI OH M3JIy4aeT TOJBKO aimb()a-4acTHIlbl, OpaTh €ro pyKa-
MU HEIIb35, PE3YJIbTATOM OYyJET JIy4eBOE MOPAKEHUE KOXKU U, BO3MOKHO, BCETO
OpraHu3Ma: MOJOHUI JI0BOJBLHO JIETKO MPOHUKAET BHYTPh CKBO3b KOXHBIE MOKPO-
Bbl. OH omaceH ¥ Ha PacCTOSIHUH, MPEBBIIIAIONIEM JIMHY mpoodera o-dactuil. OH
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croco0eH OBICTPO MEPEXOIUTh B adPO30JIHLHOE COCTOSIHUE M 3apaxkaTh Bo3ayX. [lo-
ATOMY pabOTalOT C MOJOHUEM JIUIITb B TEPMETUYHBIX OOKCaX.

Bcero uzBecTHbl 27 M30TOMNOB IIOJOHMSI C MAaCCOBBIMHU 4uciiaMu OT 192 1o
218. DT0 OIMH U3 CaMbIX MHOTOM3OTONHBIX, €CJIM MOXXHO TakK BBIPA3UTHCS, DJIE-
MeHTOB. [Ieproa nostypacnaga camoro JOJTOKUBYIIETO U30TOMA — MOJOHUS-209 —
103 roga. IloaTOMy, €CTECTBEHHO, B 3€MHOM KOPE €CTh TOJILKO PaJIUOTCHHBIN TO-
JIJOHHH, U €ro TaM HCKIIOUMTENLHO Majgo — 2*10—14. Hanbosee BakKHBIH M30TOII
noJIOHUI-210 — 4nCThIi a-u3ay4aTensb. Vcmyckaemble UM YaCTHLBI TOPMO3STCS B
MeTalie W, mpoberas B HEM BCEr0 HECKOJBKO MHKPOH, PaCTPaYMBAIOT IMPU ITOM
CBOIO DHEPTHIO. DHEPTHs ajdb(a-vyacTHI] OJOHUS IIPEBpaIIaeTCs B TEILIO, KOTOPOE
MO>KHO HCIOJIb30BaTh, CKaXEM, JIJIi 000TpeBa U KOTOPOE HE TaK YK CIOXKHO TIpe-
BpPATHUTh B DJICKTPUUECTBO.

DTy SHEPrUI0 YK€ UCIHOJIB3YIOT U Ha 3emie, u B kocMmoce. M3oron Po-210
MIPUMEHEH B HEPreTUUYECKUX YCTaHOBKAX HEKOTOPBIX UCKYCCTBEHHBIX CITyTHUKOB.
Yucrele o-u3aydaTend, U MojaoHui-210 B mepByro ouepenp, UMEIOT Nepes ApyTru-
MU UCTOYHUKAMHU M3JyYCHUS HECKOJIbKO OYEBMUJIHBIX MPEUMYIIECTB. Bo-mepBhIX,
0- 4acTHUIla JOCTaTOYHO MAacCHBHA, CJEJAOBATEIbLHO, HECET MHOIro »Hepruu. Bo-
BTOPBIX, TAKUE U3IIy4YaTEIN MPAKTUYECKU HE TPEOYIOT CIIEHUAIBHBIX MEP 3aIIUTHI:
MPOHUKAIONIAs CIIOCOOHOCTH U JJIMHA TPoOera YaCTUIlbl MUHUMAaJIbHBI.

XapakTep pacupenesieHus: paIuou30TONOB B OpTaHU3ME:

- HaKOIUJIGHUE B cKeeTe (Kalblnid, CTPOHIIUN, Paiuid, TUTyTOHUN);

- KOHIIGHTPUPYETCS B MEUCHH, celie3EéHKe (IIe3Ui, MOJTOHUH, TTyTOHUM, KOOAIIBT);

- PaBHOMEPHO paCIpeC/IAIOTCS M0 OpraHaM M CUCTeMaM (TPUTHH, IE3UM, yriie-
oI, KaJuid);

- on-131 n3bupaTenbHO HAKAIIMBAETCS B IIUTOBUAHOM kerne3e (okosio 30-40%).

3.5 Cragum AeidcTBUS HOHU3MPYIOLIEro U3J1Y4YeHHUs HA OPraHu3M

H3MmeHeHns, BO3HUKAIONIME B OMOJOTHYECKUX CHCTEMax IMpHU JIEHCTBUU Ha
HUX MOHHU3UPYIOUIETO M3IYUYSHHsI HOCSAT Ha3BaHUE «paanoodunonorndeckue 3¢ dex-
TBI»

B neficTBuM MOHM3MPYIOMIMX M3Ty4YeHUN Ha OMOJOTHYECKUN OOBEKT BBIJE-
JISIFOT YEThIpEe CTaIUH.

1. B ¢usuueckoii cmaouu obOpa3yroTCs HOHU3UPOBAHHBIE M BO30YKICHHBIC
aTOMbl M MOJIEKYJIbI, CIy4ailHIM OOpa3oM pacIpe/ie/iecHHbIE B BEIIECTBE,
MOCKOJIbKY BEPOSITHOCTh IMOTJIONICHUS] SHEPTUM TEM WJIM UHBIM aTOMOM, W3
KOTOPBIX MOCTPOEHBI OMOJOTUYECKUE MOJIEKYJIbI, MPAKTUYECKU OJIMHAKOBA.

2. B gusuxo-xumuueckoti cmaduu NMOTIOIIEHHAS SHEPTHUSI MUTPUPYET MO MAaK-
POMOJIEKYJISIDHBIM CTPYKTYpaM M paCIHpeiesieTcs MEXIy OTIeIbHBIMU
OMOMOJIEKyJIaMH, YTO COMPOBOXKAAETCS pa3pblBAMU XUMHYECKHX CBS3€i
TaMm, TJI¢ 3TH CBS3U MEHEe MPOYHBL. Pa3pbIBbI XUMUYECKUX CBSI3EH MPUBOISAT
K 00pa30BaHUIO CBOOOJHBIX PAAMKAJIOB, OTIMYAIOIIMXCS OYCHb BBICOKOU
XUMHUYECKON aKTUBHOCTHIO. OOpazoBaHue CBOOOJHBIX PaJUKAIOB HA3bIBAIOT
OPSIMBIM ICUCTBHEM MOHU3UPYIOLIETO U3ITYUCHHUS.
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3. B xumuueckou cmaouu oOpa3oBaBiIriecs: CBOOOJHbBIE PAIUKAIIbl BCTYIAIOT B
XUMHYECKHAE PEAKIMN KaK MEXAy co00#, Tak M ¢ IPYTMMH MOJCKYJaMHU.
[ToBpexaeHne OMOMOJEKYST XMMHYECKH BBICOKOAKTUBHBIMH CBOOOIHBIMU
pajnKaiaMy, B TOM YUCIIE TPOAYKTaMU PAJANOIIN3a BOIbI, HA3BIBAIOT Henpsi-
MbIM Oelicmeuem uiy4enus.

Yka3aHHbIE BbIIIE CTAINH HA3bIBAIOT EpBUUHBIMUA. OHU SBIAIOTCS OOIIMMU
JUTS ICHCTBUSI M3JIyYCHUN KaK Ha )KMBYIO, TaK M Ha HEXXHUBYIO MAaTEPHIO M OCYIIe-
CTBJISIFOTCS B Tpefiesiax 1 MUJITUCEKYHIbI.

4. CymHOCTb 3aKITIOYUTEIBHOU, OU0I02UYEeCKOl cmadul COCTABIISIOT BTOPUY-
HbIe (pagunoOuonorudeckue) 3 HEKThI, KOTOPbIC MPOCIECIKUBAIOTCS HA BCEX
YPOBHSIX OpraHU3alMd >KUBOTO. JTa CTAaJusl 3aHUMAET 3HAYUTENILHO OOJIb-
1Iee BpeMs ¥ MPOJI0JDKAETCS B TEUEHUE BCEH KU3HU

3.6 OcTpas Jry4eBasi 00/1e3Hb
3.6.1 Xapakrepuctuka OJIb

Octpast nayueBas 6ose3Hb (OJIB) - 310 camocTosiTensHOe 3a00JIeBaHKEe, BO3HU-
Karollee B pe3ysibTare KpaTKOBPEMEHHOIO (JI0 HECKOJIBKMX CYTOK) BO3/ICHCTBUS MPOHU-
Karoliei paauaimu (raMMa-y4du, HeTpOHBI, PEHTTEHOBCKHE JTy4un) B 103e Oonee 1 ['peid
(I'p) Ha 3HaunTenbHBIe 0OMacTu Tena. OJIb pa3BuBaeTcst BCieACTBIE TMOETH B OCHOBHOM
JETSIINXCS KIIETOK OPTaHM3Ma U XapaKTepH3yeTcsl ONPEACICHHON MEPHOTIHOCTHIO Te-
YEeHUS U TIOJIMCUHIPOMHOCTHIO KIMHUYECKHUX TPOSIBIICHUIA, CPEA KOTOPBIX BEIYIIUMU
SIBJISIFOTCS. CUMITTOMBI TIOPKEHUSI TEMOTIOITUIECKON CHCTEMBI, YKEITyI0YHO-KUIIIEYHOTO
TPAKTa U HEPBHOW CUCTEMBI.

JI1s1 JTydeBOro TOBPEKICHUS XapaKTePHbI JIBE OCOOCHHOCTH: C OJTHOM CTOpPOHBI,
OuoNIoTMIeCKUuil U KIMHUYeCKUd 3(deKT onpenensercs I030i o0mydeHus (mo3a-
3¢ deKT), ¢ IPyroi - MOITHOCTBIO J03bI (MOITHOCTB J03bI-3(pdekT). OOHapyKeHHEe ATHX
3aKOHOMEPHOCTEN OMpezeNsieT MOoaXo/ K MpolieMe AUarHOCTUKH W TIPOTHO3UPOBAHMS
OJIb. B »10i1 cBsi3U clieyeT MOTYEPKHYTh, YTO HETIOCPEICTBEHHO TIOCIIE OOTyYEeHUsT BCS
MOCTIAYIOIIAst LIETb COOBITUI yrKe TpenornpeeneHa!l Hukakue ckobKo-HUOYAb cephe3-
Hble OTKJIOHEHHs B TeueHun OJIb, CBs3aHHBIE C MHIMBUIYAIBHOM YCTOMYMBOCTBIO K
JEVCTBUIO Paallii, HEBO3MOXKHBI. YeNOBEK, KaK M BECh KMBOTHBIN MUp, paHEE HE HC-
TIBITHIBAJT BO3JCHUCTBUSI BBICOKUX JI03 Payiallii, HE MOT MPUCIIOCOOUTHCS K €€ TIOBPEIK-
naroremy 3(pdekTy, craenoBarenbHO, He CMOT U 00PECTH MHIMBUIYATBLHBIX 3aIUTHBIX
CBOMCTB (KaK, Harpumep, K yabTpadHroieToBOMy 00ydeHHt0). IMeHHO osToMy 3HaHue
71031 OOJTYUEHHUS UTPaAeT peliarolyto poib B quarHoctuke OJIb, B onpenenennu tepa-
MEBTUUECKON TAKTUKH JI0 PA3BUTHSI OCHOBHBIX CUMITTOMOB 3a00JICBAHMSL.

OOyuenue B 103e MeHee 1 ['p He conpoBoXkKIaeTCs pa3BUTHEM XapaKTEPHOM KU~
Hryeckol kapTuHbl OJIb, HO MOXKET BBI3BIBATH MOHOCHUHJIPOMHBIE TIPOSIBIICHUS (TIPEXO-
JSIIpe JIeHKONeHMsI, TPOMOOLIMTOIIEHHS, HEMPOIUPKYJISITOPHAST AUCTOHUSI, aCTEHOBETe-
TaTUBHBIE PACCTPOICTBA), KOTOPBIE CIIEAYET TPAKTOBATh KaK "Ty4eBYIO PEAKIHIO'.

Ilo crenenn pagroNnopakaeéMOCTH TKAHU PACTIONATaOTCsl B CIISTYIOIIEM TTOPSIIKE:
mMouTHAS TKaHb, KOCTHBIM MO3T, SIHTEIHNH TIOJIOBBIX JKENe3, KUIICUHBIC JKEIIE3bl,
SIUTENNI KOXH, XPYCTAIUK, SHAOTENHH, CEpO3HbIE 000JIOUKH, MAPEHXUMATO3HBIE Opra-
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HbI, MBIIILIbI, COSTUHUTEIbHAS TKAHb, KOCTH, XPAIIH, HEPBHAS TKAHb

Ta0muna 12

TspkecTh OCTpOH JTyueBOM 00JI€3HHU B 3aBUCUMOCTHU OT J03bI O0TyUEHHS

Ho3za (I'p) CreneHb TSKECTH
1-2 Jlerkas
2-4 Cpennsist
4-6 Tsoxenas
bonee 6 Kpaiine Tspkenas

Voxe nipu 103e 1 I'p B TeueHne nepBbIX HECKOJIBKUX CYTOK TOJIBKO B KOCTHOM MO3-
re norudaet okoso 20% Ki1eTouHol Macchl. PacmagoM KieTok KOCTHOTO Mo3ra 00yCIIOB-
JIEHO TOSIBJIEHHE PSIIA KIIMHUYECKUX CHHJIPOMOB:

e [‘eMaroyorMueckuii CHHAPOM - W3MEHEHHUSI KOCTHOTO MO3ra, JIMM(DAaTUIECKHX y3-

JIOB M COCTaBa Mepr(epruyecKoil KpoBH.

e ['emopparnyeckuii CHHIAPOM. - TIOBBIILICHHAs KPOBOTOUMBOCTb W KPOBOTCUYECHHUS
CBSI3aHHBIE C YMEHBILIEHUEM OENIKOB KPOBH, YYaCTBYIOIIMX B CBEPTHIBAHUH, IO~
BBIIIIEHUEM COCYIUCTON IIPOHMLIAEMOCTH.
e CunapoMm HMHGEKIMOHHBIX OCJIOKHEHUH - CHH)KEHHE €CTECTBEHHOTO U MPHOOpe-

TCHHOI'O UMMYHUTCTA.

3.6..2 KiuHuueckas KapTHHa OCTPOH JTy4eBOM O0JIe3HH

A) Ileproa nepBUYHOMN peakivu

Tabmma 13

Kpurepuu crenenu TsHxecT OCTpoi JTydeBoi O0JIE3HU B IEPUO/] IEPBUYHOMN peaKIuu

Bemymmii KocBeHHBIE TPU3HAKH
H3HAK — T'mmepemust | Tpomomxu-
Crenens | P I"onoBHas 6011b 1 P P
pBOTa OOrmas Temmnepa- KOXKH, TEJIGHOCTh
TSDKECTH COCTOSIHHC
(Bpemsi 1 c11aboCTh Typa Tena HHBCKIIHS nepuoaa
CO3HAHUS
KPaTHOCTB) CKJIep
UYepes 3 ya- KparkoBpemennas Hopm Jlerkas
Jlerkas €a OJTHO- Jlerkas TOJIOBHAs OOJIb, Hast WHBCKIIS 3 yaca
KpaTHO CO3HAHHE SICHOE CKJIEp
Yepes
P ['imepemust
1- 2 vac, Vmepen I'onoBHas 60116 KOXKH JIAIIA U
Cpennsist | 2 pazau 6o- p > | 37-37,5'C 1 cytku
Hast CO3HAHHE SICHOE HHBEKITUS
nee (Tmo-
CKJIEp
BTOPHO)
Beipaken-
UYepes 30- Bpemenamu crnb- Hasl rurepe-
60 MyH Bepaxken Hasi TOJIOBHAsI MU KOKH 2 cyTOK
Tsoxenas ’ P 37,5-38'C . yh
MHOTOKpaT- Has 00JTb,CO3HAHNE BEpXHeH Mo-
Hast SICHOC JIOBUHEI TEJIa
W UHBCKITUS
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CKJIEp

N YnopHasi, CuiTb- Pe3kas ru-

Uepes Pe3yaii-
. Hasl TOJIOBHAs repemMust
Kpaiine 10-30 Mun mas " o

00716, CO3HAHKE 38-39"C | Bceil KoM U 3 cyTok

TOKSIAL | HEYKpOTW- | (@Ha- | | s MHBEKIS

Mast MHUST) m
TaHHBIM CKJIep

b) Ilepuos otHOCHTEBLHOTO Oitaromnomyunst (CKpbIThii riepuo OJIb)

SBneHMs MEpBUYHON peakluu B OJIMDKaWIlMe JHU TPOXOSIT: MCUe3aeT PBOTA,
YMEHBILIAETCSl TOJIOBHAST OOJIb, TaCHET TMIEpEeMUs] KOXKH M CIMBUCTBIX. CaMOuyBCTBHE
OOJIbHBIX YITYYIIIaeTCsl, XOTS OCTAIOTCS BhIPKEHHAS! aCTEHUS U OUYEHb OBICTpasi yToMiisie-
MOCTb.

B ckpbITOM nieprosie, HECMOTpsI Ha YITy4IlIEHUE CaMOYyBCTBUS OOJIBHBIX, IPH CIIe-
[MAJIBHOM 00CJIEIOBAaHMM  BBISBIIIOTCSL TPU3HAKK TPOTPECCHPYIOLIMX HAPYIICHUI
(YHKLMOHAILHOTO COCTOSIHUSL HEPBHOW M SHIAOKPUHHOW CHUCTEM, JUCTOHMYECKHUE U 00-
MEHHBIE PACCTPOKCTBA.

[TpoaOIKUTENBHOCTD CKPBITOTO MEPUO/A PA3IMYHA: B KpaliHE TSKEJBIX CITydasx
OH MOXET OTCYTCTBOBaTh, B 00JIee JIETKUX JOCTHraeT 3-4 Heelb. Y CTaHOBJIEHA 3aKOHO-
MEPHOCTb: YEM BbIILIE (PU3MUECKast AKTUBHOCTb B CKPBITHII MIEPUO/T, TEM OH KOpOUE.

B) Ilepuon pasrapa ocTpoi Jy4eBoii 00J1e3H!

Hacrynnenue neproza pasrapa COBIaAacT ¢ HAYaIOM MAJECHNS YUCIIa JIEUKOLMTOB
menee 1 [/

Kimmnnka xapaktepr3yercsi BHE3aIHbIM TOSIBIICHUEM TSKEIION MH(EKITNEH, MpexK-
JIe BCETO Ha CJM3UCTOM 000JI0UKE pTa, TJIOTKH (AHTMHA, CTOMATHT), THEBMOHUEH, CETCH-
coM. MH(eK1moHHbIe npoliecchl CKIOHHBI 1aBaTh HEKpOTHUeCcKue oyard. Yacto ObiBaeT
IPaMOTPUIIATENBHBIN CETNCUC, OOYCIIOBIICHHBIN KHINEYHOW TMAaJlOYKOM, MPOTEeEM, CH-
HETHOMHOW NaJIOUKOW. CErncrC BBI3BIBACT THKEITYK) MHTOKCHUKALIUIO, THUIIEPTEPMHUIO 10
40-41'C ¢ nposMBHBIMH IOTaMH, apTEPUATIBHYIO TUIIOTOHMIO. [[HEBMOHMS XapakTepu3y-
eTCsl CKyJTHOM CHUMITTOMATHKOW: CYXUM KaIlUIeM, OJIBIIIKOM, ITMAaHO30M, (hH3WKaTHbHBIC
NPU3HAKU BBIABISIOTCA C TPYAOM (OpOHXHMAIbHOE JbIXxaHue, Kpenuranusi). MHorna ovar
BOCHAJIEHHS B JIETKUX HE YAAETCs OMPENEIIUTh U PEHTTEHOIOTHYECKH.

["'emopparudeckuii CHHAPOM OOYCIIOBIICH, TIPEXKIIE BCETO, TITYOOKON TPOMOOIUTO-
IICHUEH, TOBBIIICHUEM MPOHUIIAEMOCTU COCYIMCTOW CTEHKH. KpHThuecknM ypoBHEM
TPOMOOIIUTOB, BBIIIIE KOTOPOTO OIMACHOIO TEMOPPAruueckoro CHHAPOMA HE pa3BUBACTCA,
cuntaercs 40x10 /m. TpomMOOIMTONMEHUYECKUI TeMOPPArMYeCKUil CHHIPOM Xapak-
TEpU3YyeTCs KOXKHBIMUA KPOBOMBIMSHUSIMU B BUJIE SKXMMO30B U METEXHIA, KPOBOTCUCHUSI-
MU U3 CJIM3UCTBIX 000s1049eK. YacTo ObIBAIOT KPOBOMBIHMSIHUS B MECTaX UHBEKIIUM, pexe -
KPOBOTEUECHHUS U3 HKETyIOUYHO-KHILIEYHOTO TPaKTa, reMarypusi, KpoBoxapkanse. [losieie-
HUE KPOBOMZJIMSHUN Ha JIMLE, KOHBIOHKTHUBE, CETYATKE [J1a3a CYATACTCS CEPHE3HBIM CHM-
TITOMOM, CBHUJICTEJILCTBYIOIIEM 00 yrpo3e KpOBOMBIHSHES B MO3r. [lepuos rimyOokoit
TpOMOOIIMTONIEHUH OOBIMHO MPOIOIDKaeTCst He Oonee 1,5-2 Henenb.

[TopaxxeHre 3nUTeTMaIbHbIX TOKPOBOB BEIET K COOTBETCTBYIOIIMM HAPYIIEHUSM:
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BBINAAIOT BOJIOCHI, BOSHUKAIOT CTOMATHT, SHTEPUT, FACTPUT, MPOKTUT. J{11s1 nepeuncrieH-
HBIX MOPAKEHUNA W3yYeHbI J03bl O0TyYEHHS, BHI3bIBAIOIINE UX. 3HAHUE 3TUX COOTHOIIIE-
HUI TO3BOJISIET PETPOCIIEKTUBHO BOCCTAHOBUTH 103y, MOJIYYEHHYIO MOCTPAJIABIIMM B
MOMEHT JIy4€BOM BCIIBIIIKH, U MPETyCMOTPETh BO3MOXKHOCTh OYyIIyIlleH, 4acTo BechbMa
OTCPOYEHHOM MATOJIOTUH TOTO UM MHOTO OpraHa.

Tab6muua 14

Krunuaeckue nposiBieHrst OCTpoi JTydeBoi OOJIE3HU B 3aBUCUMOCTH OT JI03bI OOTyYEHHs

Kimnanueckuii cuaipom MunumansHas 103a, I'p
[epBbie MpU3HAKK ITUTONICHUHN (TPOMOOITUTOIICHHS
. 0.5-1
I'emaronornueckuit 10 100 I'/n na 29-30 cyTkn)
CHHIPOM Arpanynoruros (jieiikorneHus Hroke 1 17/m), Boree 2
Bripaxxennas TpomOormronenys (Hxe 30 I7/)
5 HavaneHas 25-3
[TocrosiHHas bonee 12
SI3BEHHO-HEKPOTUYECKUE U3MEHEHUS CIIM3UCTOM ITOJIOCTH PTa, HOCOITIOTKU bonee 5
spuTeMa (HadaIbHast U TTO3THSIS ) 8-10
CyXOi 09 MUT 10-16
[opakeHnst KoxH YXOH PAMTOSTHACD
AKCCYJIAaTUBHBIN PAAUOSHUICPMUT 16-25
SI3BEHHO-HEKPOTUUECKUI IEPMATUT bornee 25
[lepuon pasrapa npoomkaercs ot 1 10 4 HeJeb.
Tabmua 15
JlnarHocTuka CTereH! TShKecTH KocTHO-Mo3roBoi opmbl OJIb B mepron pasrapa
TMokasarem CrerneHp TSDKeCT!
I 11 I I\
JlmiTensHOCTh Her mm 10 1
CKPBITOTO 1o 4 ven. 10 3 Hep. 1-2 nen. Hen
reproa "
TO K€ + 0po-
TO 7K€ + SI3BCHHO- o
. . (bapeHruaIbHbIHI
ACTEHO- TeMaTOJIOTYECKHIA HEKPOTHYCCKUIA, HpOrpecoHpyHoIIee
Kminnaeckue reMOpparuyecKui, MH(EKIMOHHBINA 1
BETeTaTHB- . | HapymeHue QyHK-
CHHJIPOMBI . HEKPOTHYECKasl aHTH- | TeMOpParuvecKui
HBII miu LHHC, cep-
Ha, THEBMOHUS SHTEPOKOJIUT, .
JIEYHO-COCY/TUCTOM
CEIICHC
CHCTEMBI, TTOYEK
Yucno neikony-
i 3-1,5 1,5-1,0 0,5-0,1 menee 0,5
ToB ['/n
Yucno TpoMOoIM -
TPOVDOIH 100-60 50-30 Menee 3.0
TOB, /11
. TUIOILIA3US WK
KoctHp1ii Mo3r THIIOIUIA3Us Annazus
ariasus
[oruGatot B KOH-
JlmirenbHOCTD 7-10 mHeit 10-15 mHen 15-20 mHen
o o o 11e 2 HeJIeNH

I') Tlepuon BoccTaHOBIICHUS
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[lepuop arpaHysonmMTO3a 3aBEPUIACTCS BOCCTAHOBIEHUEM YPOBHS JIEUKOIIMTOB U
TpoMOOLIMTOB. BbIX0/] U3 arpaHyionuro3a ObIBaeT ObICTPBIM - B TeueHue 1-3 aueit. Yacto
eMy TPEeIIIEeCTBYET MaJICHUE TEMIIEPATYphI Teja, MOIbEM YHCIIa TPOMOOILIUTOB U PETUKY-
JIOLIUTOB.

Bee onmcanHbIe MATOIOTMYECKUE MPOLIECCHI, BO3HUKAIOIIME O] BO3IACHCTBUEM
103 o0myyeHust Menee 6 ['p, ncuesarot, PyHKUUSI OpraHoB BoccTaHaBIMBaeTcsl. OHAKO
TMPOIIECC BOCCTAHOBJICHUSI (DYHKIUH HEPBHON CHCTEMBI, JKEITyTOYHO-KUIIIEYHOTO TPAKTa,
SHJOKPUHHOW CHUCTEM IPOUCXOAUT MEIIEHHO (OT 2-X MECAIEB IPH JIETKOW CTENEHU 10
12 - ipu TsRKEION).

[Tocne OJIb Ha BCIO KU3Hb OCTAIOTCS ACTEHUYECKHUI CUHIIPOM, HEOCTATOUYHOCTh
KOCTHOTO MO3ra (KOJIEOOIIAsCsI, HO BhIPKEHHAS JICHKOTICHUsT). Y TaKUX OOJIBHBIX PAHO
Pa3BUBAIOTCA CKIIEPOTUUECKUE MTPOLIECCHI, YaIlIE, YEM B MOMYJISILIN, BCTPEYAIOTCS OCTPhIC
JIEWKO3bI, XPOHMIECKUN MHEJIOJICHKO3, MUETIOMHAs 00JIC3Hb, OITyXOJIH JKEITy/IKa, JICTKHX,
MOJIOYHOM >KeJie3bl, IIMTOBUIHON KeJie3bl. BO3MOYKHBI T€HETUYECKHE OTIAJICHHBIE T10-
CJICJICTBUSL: YBEJIMYECHUE B TOTOMCTBE UKMCIIa POXKICHHBIX C MOPOKAMHU Pa3BUTHS, YBEIU-
YEHHE JIETCKON CMEPTHOCTH, YBEJIMUCHUE YHUCIIA MEPTBOPOKICHHIA.

3.6.3 OcobenHocTu ocTperimx (GopM OCTpoit JTydeBoit O0Ie3HU

Kuwieunaa ¢popma OJIb. B knmHU4YecKoi KapTHUHE C CaMOro Havasia npeoOunaia-
IOT CUMITOMBI OCTPBIX JKEITyJOYHO-KHIIEUHBIX PACCTPOWCTB: B IEPBBIC Yachl B BUJIE
NPOSIBJICHUH MEPBUYHON PEaKMy Ha OOJydeHHUE, 3aTeM - OOYCJIOBJIEHHbIE Pa3BUTHUEM
paaualoHHOro sHTepUTa. OTMEYaIOTCs TOIIHOTA, HOBTOPHAsI PBOTA, TOHOC, OOJIH B KU-
BOTE Ha (POHE BBIPAKEHHON TOKCEMUH (JIMXOpajKa, 00IM B MBIIIIIAX U CyCTaBax, TOJIOB-
Hast 060J1b). OOBEKTUBHO BBISIBIIIOTCS TaXUKap/usi, cHIbkenue AJl (kouaric), rurnepeMust
KO JIMLIA Y CITU3UCTBIX, UKTEPUYHOCTH CKJIEP, O0JIE3HEHHOCTh KHUBOTA MPY NAJIbIIALIH.
XapakTepHbl paHHUE MPOTPECCUPYIOIINE HAPYILICHUS] KPOBETBOPEHUS: arpaHyJsIoIUTO3 C
TIOJTHBIM MCYE3HOBEHHEM JICHKOIMTOB Ha -1 Hezene, ¢ 3-To THA MCYe3aroT JTUM(OIUTHI
Y PETHKYJIOLUTHI, Y’KE B TIEPBBIC THU pa3BUBACTCS ITyOOKask TPOMOOIMTONEHHS, a C 4-5-
IO JIHS - aria3usi KOCTHOTO MO3ra.

Cocyoucmo-mokcemuueckasa ¢popma. Kinvanyeckas KapTHHA CKJIA/IbIBACTCS U3
HApaCTAIOUIUX MPOSBICHUN aCTEHO-TUMOMHAMIYECKOTO CUHIIPOMA U OCTPOM CepICUHO-
COCYIMCTOM HENOCTaTOUYHOCTH (KoJuiarc, mok). Cpa3y mocie oOIydeHHs TOSBITIOTCS
HEYKPOTHMAs PBOTA, >KUJIKUMN CTYJ, aHAMUS, TOJIOBHBIE OOJIH, TOJIOBOKPYKEHHE, apT-
panrus, runepTepMusi. XapakTepHbl BhIPAKEHHAs! MEPBUYHAS APUTEMA, UKTEPUIHOCTD
CKJIE, TAXUKAP/IMSL, IPOrPECCUpPYIOIas apTeprualibHasi TUIIOTOHMS, ouroanypus. Ha 2-3
CYTKU MCYE3aI0T JIMM(OLUTHI, pa3BUBAIOTCS arpaHyJIOIMTO3, KPUTUYECKAs: TPOMOOIUTO-
TMIEHUs], aria3usi KOCTHOTO MO3Ta.

Lepeopanvuan ghopma. Cpazy nocine oOyyeHust, Hapsdy C MOSIBJICHUEM TTOBTOP-
HOM PBOTHI M IOHOCA, OTMEYAETCS PAHHSS MIPEXOAAIIAsl HeJleecrioCOOHOCTh. PaHHs s rpe-
XOJIAIIAs HEACECTIOCOOHOCTh - 3TO BpeMeHHas (Ha 20-30 MuH) moTepsi CO3HaHWMs, 00Y-
croBjieHHas1 octpbiM HapyteHreMm Qyrakumii [[HC. B nanpHelimem pa3BUBarOTCS MCH-
XOMOTOPHOE BO30Y:KACHHUE, I€30pUEHTALINS], aTAKCHs1, KIIOHUYECKUE U TOHMYECKHE CYyII0-
pOTH, TUIIEPKUHE3bI, PACCTPONCTBA JbIXaHMs, KOJUIATC, COmop, koma. B mepBble yachl
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uMeeTcs TTyOoKast TMMQOIUTOTICHHS, K KOHITY TIEPBBIX - HAYaTy BTOPBIX CYTOK HAOJIFO-
JIAeTCsI arpaHysIoMTO3 ¢ McYe3HOBEeHHEM JuMporuToB. CMEpTh HACTYMAET OT Mapainda
TIBIXaHWS B TIEPBBIC YaChl MU B MIEPBBIC 2-3 CYTOK.

3.7 IlpeaeabHO I0MyCTUMBbIE 103bI 00J1y4YeHM S

[1o oTHOHIEHUIO K OOJIy4EHUIO HACETICHUE IETUTCS Ha 3 KaTEerOpuu:

Kareropuss A o00nay4aembIX JUI] WU nepcoHaln (mpodeccuoHalbHbIE pa-
OOTHUKM) - JIMIIa, KOTOPBIE MOCTOSIHHO UM BPEMEHHO pab0Tal0T HEMOCPEACTBEHHO
C UICTOYHUKAMH HOHU3UPYIOIIUX U3TyYEHUN.

Karteropus b o0OnydaeMbIx JUI] WM OrpaHUYEHHAsT YacTh HACEJICHHS -
JuIa, KOTOphIE HE pabOTaIOT HEMOCPEACTBEHHO ¢ UCTOYHUKAMU HOHU3HUPYIOIIETO
U3TYy4YEHUS], HO MO YCIOBUSM MPOKUBAHUS WK pa3MeleHUs] pabounx MECT MOTYT
MOABEPraThCsA BO3AEHCTBUIO HOHU3UPYIOIIUX U3ITyYCHUN.

Karteropuss B 00nyudaeMbIX JHI] WM HACEJIEHHUE - HACEJIEHUE CTPaHbl, pec-
MyOJIMKHU, Kpasi WK 00JIACTH.

Jlnst kateropur A BBOJSTCS MPENEIbHO JOIMYCTUMBIE J103bl - HAMOOJIBIINE
3HAYEHUS MHAUBUIYATbHON SKBUMBAJIEHTHOM J03bl 32 KaJEHAAPHBIN rojl, MpU KO-
TOpOM paBHOMEpHOE 00syueHue B TeueHue S50 JIeT He MOXKET BhI3BaTh B COCTOSIHUU
3JI0pOBbsI HEOJATrONPHUATHBIX MU3MEHEHUN, OOHAPYKUBAEMBIX COBPEMEHHBIMHU Me-
tonamu. s kareropuu b onpenensiercs npeaen n03bl.

VYcraHaBiauBaeTCs TPU TPyl KPUTUUECKUX OPraHOB:

| rpynmna - Bce Teno, rOHaJbl U KPACHBINA KOCTHBIA MO3T;

2 rpynma - MbIIIIbI, IIUTOBUIHAS KEJe3a, )KUPOBasi TKaHb, NI€YEHb, MOYKH,
CEJIE3CHKA, KEIYJOYHO-KUIIEYHBIN TPAKT, JIETKHE, XPYCTAJIUKY TJIa3 U Jpyrue op-
raHbl, 32 UCKJIIFOYEHUEM TEX, KOTOPbIE OTHOCATCS K | 1 3 rpynnam;

3 rpyImmna - KOXHbIM MOKPOB, KOCTHAasl TKaHb, KUCTH, MPEAIIICYbs, TOJIEHU U
CTOTIBI.

J1030BbI€ TIpeembl O0IydeHUs ISl PA3HBIX KaTETOPHid JIUII 1aHbl B TaOJHIIE

12.
Tabmuua 16
J1030BBIE TIpEIEITbl BHEITHETO U BHYTPEHHETO 00y4ueHus (03p/Tom)
Kareropuu nung I'pynnel KpUTUYECKUX OPTaHOB
1 2 3
Kareropus A, npenensHo nonycrumast gosa (I1J11) 5 15 30
Kareropus b, npenen no3s1(I1]1) 0.5 1.5 3

IIoMHUMO OCHOBHBIX HO30BBIX IIPEAEIOB I OLICHKU BIUSHUS W3Iy4YECHUS
UCIIOJIB3YIOT IIPOU3BOJIHBIE HOPMATUBEI U KOHTPOJIbHBIE YpOBHU. HopmaTuBsl pac-
CUMTaHbI C YYETOM HEIpPEBBILIEHUS A030BbIX npeaenoB T/ (nmpenensHo momyc-
tuMas 1o03a) u [1]1 (mpenen 103sb1).

Pacuer nomycTuMOro coaepKaHus pailMOHYKINWIa B OPraHU3ME NPOBOIAT C
Y4ETOM €ro paJuOTOKCHUYHOCTH U HemnpesbllieHus [/ B kputuueckoM oprase.
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KoHTposbHBIE YPOBHU JOJKHBI O0ECTIEYNBATh TAKHE HU3KHE YPOBHU OOJTyUYEHUS,
KaKue€ MOKHO JOCTUYD IIPU COOIIOJIEHUU OCHOBHBIX JI030BbIX MPE/IEIIOB.
Jlnst kaTeropuu A (mepcoHana) yCTaHOBJICHBI:

® IpeleNbHO AonycTuMoe rogosoe nocrymienue 1111 pannonykinna yepe3 op-
raHbl IbIXaHUS;

® JIONyCTUMOE COAEpKaHUE PAAHUOHYKIHA B KpuTuueckom oprane J1C;

® JIOMMYyCTUMAasi MOLIHOCTb 036l u3nyuenus [AM/I;

® JOIIyCTUMAs IUNIOTHOCTh NOTOKa yactui JIIIT;

e JomycTUMasi 00beMHasi akTUBHOCTD (KOHLEHTpAIs) paJMOHYKIIH/Ia B BO3/IyXE

® JIOMYCTUMOE 3arpsi3HCHHE KOXKHBIX TIOKPOBOB, CIEHOACSKIBI M Pabo4mMX IIo-
BepxHocTen [13.

Jlnst kateropuu b (orpaHn4eHHON YaCTH HACEJIEHHSI) YCTAHOBJICHBIL:

e qpenen ropooro nocrymieHus [T pagnonykinuga dyepe3 opraHbl JbIXaHUS
WU TUIIEBApEHUs; JOMyCcTUMasi OObEeMHas aKTUBHOCThH (KOHIIEHTpallus) pa-
nuonykiuaa JIK B atmochepHoM BO3ayxe U BOJIE;

e JIOIyCTUMasi MOITHOCTh 103k JIM/;

® JI0MMyCTUMAs IJIOTHOCTh notoka vactun AI111;

e JIONyCTUMOE 3arpsA3HEHHUE KOKHBIX ITOKPOBOB, OJIEXKIbI U MOBEpXHOCTEN [13.

YucneHHble 3HaUEHUS JOMYCTHUMBIX YPOBHEW B MIOJHOM 00BEME CozlepKaTcs
B HPB-99/2009.

Bomnpocs! 1J1s1 CaMOKOHTPOJIS 3HAHUIA

Buabl HOHU3UPYIOIIUX U3ITyYEHUN

KopnyckynsipHbie HOHU3UPYIOIIKUE U3JTydeHus. VX KpaTkas XapakTepUCTHUKA

3. DJeKTpOMarHUTHbIE MOHU3HPYIOIINE H3MydeHus. VX KpaTkas XapakTtepu-
CTHKAa

4. Xapaktep B3aUMOJICUCTBUS SJIEKTPOMATHUTHOTO HMOHU3HUPYIOIIETO H3ITy4e-

HUSI C aTOMAaMU BEILIECTBA

OCHOBHBIE€ HCTOUHUKH MOHU3UPYIOIINX U3TyYCHUN

EcrecTBeHHas paaiMoakTUBHOCTh. Ee XapakTepucTrka

HckyccTBEHHBIE MCTOYHUKHU PAAALIMOHHOTO 3arPs3HEHUS

CpenHerofoBsi€ 103bl, MOTYyYa€MbIE OT €CTECTBEHHOI'O PaJIMallUOHHOTO (PO-

HAa U PAa3JIMYHBIX UCKYCCTBEHHBIX HCTOUHUKOB U3JITYyUYCHUS

9. UCTOYHMKH HOHUBHUPYIONINX H3IYYECHUN TPU MEAUIIMHCKUX 00Ce0BaHU-
AX.

10.Paguonornyeckue nociencTBus UCHbITAHUHN SIAEPHOTO OPYKHUS

11.ATomMHas sHEpreTUKa

12.Pagunannonnas oocranoBka B Poccutickoit deneparu

13.PagnoakTHBHOCTb, U30TOIIbI, IEPUOJ MTOTypacnaaa

14. XapakTeprcTuka Hanbosee 3HaYMMBIX ISl YEJIOBEKa PaJMOHYKIIUIOB

15.1TpeaenbHO 1OMYCTUMBIE 10361 OOTy4eHUS

4. ITapameTpuyeckoe BO31eiiCTBME HA Cpely OOMTAHUS U YeJI0BeKa

N —

0N
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4.1 OcCBeIlIeHHOCThH

OcBelIEHHOCTh MPSIMO MPOMOPIUMOHATbHA CUJIE CBETa U O0OpaTHO MPOMop-
IMOHAJIbHA KBAJIPaTy PACCTOSHUSI OT UICTOYHUKA CBETA JIO OCBEIIAEMON MOBEPXHO-
ctu. OCBELIEHHOCTh — OCHOBHOM MapaMeTp MpH pacyeTe BETUYHHBI SKCIIOHUPO-
BaHus. /{151 ee onpeneneHrs NpUMEHSIOT MPUOOPHI, HA3bIBAEMbIE JIIOKCMETPAMU .

K onTuyeckoi 0671acTH U3Iy4EHUM TPUHSATO OTHOCUTH DJIEKTPOMArHUTHBIC
Kojebanus ¢ qiuHou BoHBI OT 10 mo 340 000 HM, mpuyeM Auamna3oH JJIUH BOJIH
ot 10 1o 380 M oTHOCAT K obnactu ynbrpaduoneroBoro uzinydeHus (YDPO), or
380 mo 770 HM — x BuauMoM obmactu crekrpa u ot 770 go 340 000 HM — K 00-
JacTy MHEGPaKpacHOTO M3Iy4eHHs. [ 71a3 yejoBeKka BOCTIPUHUMAET HAMOOJBIIYIO
YYBCTBUTEIBHOCTh K M3IYYEHUIO C JUIMHOW BOJIHBI 540550 HM (3KenTo-3eneHbIi
IIBET).

[lepexoa oT OJTHOM SIPKOCTH TIOJIS 3pEHUS K APYTrou TpeOyeT onpeeeHHOro
BPEMEHH Ha TaK Ha3bIBAEMYIO aJallTAlMIO 3pEHUS, KOTOpask MOXKET COCTABIATh MPU
nepexoe U3 TEMHOIO B SIPKO OCBEILIEHHOE Nomelienue 1,5-2 MuH, a npu oopat-
HOM MEepexojie — JI0 5—6 MUH, B TEYECHUE KOTOPHIX YEJOBEK IJIOXO Pa3IuvacT OK-
py’Xarolue MpeIMeThl, YTO MOXKET MOCTY>XUTh TPUUNHON HECUACTHOTO CITydasl.

[Ipu mynbcanuy CBETOBOTO MOTOKA BO3ZHUKAET CTPOOOCKONMMYECKUH A (PexT,
BCJICJICTBUE YETO BpAIllAOIIUECs MPEIMEThl MOTYT Ka3aThbCsl HEMOABUKHBIMU WIIU
UMEIOIIUMH JPYTroe HalpaBJICHUE BPAIICHUS, YTO TaKKE MOXET MPUBECTU K TPaB-
MaM.

Pa3nnyaroT HCKyCCTBEHHOE, €ECTECTBEHHOE U COBMEUIEHHOE OCBEILIEHHE I10-
MEILEHH, T.€. TAKOE, IPU KOTOPOM HEJOCTATOYHAsI €CTECTBEHHAsI OCBEUIEHHOCTH
KOMIIEHCUPYETCSI HICKYCCTBEHHBIMU MCTOYHHMKAMH CBeTa. ECIM OCBEIIEHHOCTHh Ha
ynune Huxke 5000 K, BKII0Ya0T HCKYCCTBEHHOE OCBEILICHHUE.

TunuyHble 3HAYEHUS] OCBEILIEHHOCTHU
® J[HEBHOE E€CTECTBEHHOE OCBellleHHE Ha ynuile (cosiHeuHas morojaa): 100 000—
5000 nx;
® THCBHOE €CTECTBEHHOE OCBEICHHME HA yJIHIIE B 00IauHyr0 moroay: okosio 5000
JIK;
® HOYHOE €CTECTBEHHOE OCBELICHHE Ha ynule npu noaHoaynuu: 0,3-0,1 nx;
® OesnyHHas Houb: 0,01 7k;
® HOYHOE €CTECTBEHHOE OCBEIICHHUE Ha yiule npu ceete 38e31: 0,1-0,003 nk.

Hcnonb3oBaTh B KayecTBE pabOUYMX MOMEIICHHS, B KOTOPBIX OTCYTCTBYET
€CTECTBEHHOE OCBEILEHUE, pa3pelaeTcsi TOJbKO B OCOOBIX Clydasx, KOTJa 3TO
JTUKTYETCS 0COOEHHOCTSIMU ITPOU3BOJICTBA.

Hackosibko XOpOoI1I0 WU MJI0XO0 €CTECTBEHHOE OCBEUIEHUE, MOKHO y3HATH C
noMoIIbio ko3 duimenta ecrecteeHHoi ocsemeHHoct (KEO).

EcrecTBeHHOE OCBElIIEHNE OCYIIECTBISECTCS 3a CUET MPSMOT0 U OTPAKEHHO-
ro cBera Heba. [l XapaKTEpUCTUKU €CTECTBEHHOTO OCBEIICHUS HMCIOIb3YETCS
KEO.

4.2 MexannuecKkue KoJieOanus
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MexaHudyecKue KoJe0aHUs — 3TO JBHXKCHUS, KOTOPbIE€ TOYHO WM MpHU-
OJIM3UTENIBHO TOBTOPSAIOTCS Yepe3 OJMHAKOBBIE IPOMEKYTKH BPEMEHHU.

CyuiecTByeT HECKOJIBKO BHIOB KOJIeOaHUH.

Buvinyowcoennvle xonebaHus BO3HUKAIOT TOJ JCHCTBUEM BHEIIHUX cuj.. B
KU3HU HanOoJiee paclpoCTpaHEHbl BBIHYXICHHbIE KOJICOaHUSI.

Cobcmeennvie (CBOOOIHBIC) KOJIEOAHHS COBEPILIAIOTCS MPU OTCYTCTBUU BO3-
JIEHUCTBHUSI Ha KOJICOIONIYIOCS CUCTEMY U3 BHEITHEHN Cpe/ibl U
BO3HHMKAIOT TIPU TOSIBJICHUHM KaKOTO-TUOO OTKJIOHEHHS 3TOW CHUCTEMBI OT PaBHO-
BECHOT'O COCTOSIHUS (B PEaJIbHBIX YCIOBUSAX CBOOOJHBIE KOJIEOaHMs BCEr/a 3aTy-
Xaromue). 3aTyxaHue MpOUCXOAUT ObICTpee MU OOJIbIIIEM COIPOTUBICHUH.

Aemokonebanus BOSHUKAIOT B CUCTEME, KOTOpasi UMEET 3arac MOTEHIUANb-
HOUW DHEpPruu, PACXOAYIOIIMNUCS Ha COBEpIIECHHE KoJieOaHu# (TMpUMEpOM TaKou
CUCTEMBI CITyKaT MEXaHUYECKHE Yachl). XapaKTEPHOE OTINYHNE aBTOKOJICOaHUN OT
BBIHY’KJICHHBIX KOJIEOAHUW B TOM, YTO MX aMILUIUTYJla OINpPEAEsieTcs CBOMCTBAaMU
caMoil CUCTEMBbI, @ HE HAYaJIbHBIMHU YCJIOBHUSIMH.

Buopauusa (yiar. vibratio — xosie0anue, ApOXKaHUE) — MEXaHUUECKUE KO-
neOaHus TBEPABIX TEJl, OKa3bIBAIOIINE OLIyTUMOE BIMSHUE HA YETIOBEKA.

B 3aBucumocTu oT cnocoba mepenauu KojeOaHUN YEIOBEKY BHOpAIIUIO
MO/IPA3IEISAIOT Ha:

® 00wyio, IepeAaroUlyIoCsl Yepe3 OMOPHBIE MOBEPXHOCTU HA TEJIO CUSALIETO
VI CTOSILETO YEJIOBEKa,;

® JI0KAIbHYI0, TIEPENAOILYIOCS YepE3 PYKH YeJIOBEKa.

OOmeit BUOpalMM MOJABEPralOTCi TPAHCHOPTHBIE pabodHe, OornepaTopbl
MOIIIHBIX HITAMIIOB, TPY30TI0ILEMHBIX KPAaHOB U HEKOTOPBIX JPYTHUX BUIOB 000PY-
noBanusl. JIokaJibHOW BUOpAIMK MOJBEPraroTcsi paboTaIOIKe C PYYHBIM 3JIEKTPH-
YECKMM U MTHEBMAaTUYECKUM MEXaHU3HUPOBAHHBIM HHCTPYMEHTOM. B HEKOTOpBIX
cllydasx mpu paboTe Ha CTPOUTENBHO-IOPOKHBIX MAaIlllMHAX W TPaHCIOpTE paboT-
HUK MOYET ObITh NOJABEPTHYTHIM OOILIEH 1 JTOKAIbHOW BUOpaLUy.

Bubparmonnast 001€3Hb OTHOCUTCSI K TpyIIie MpodhecCHOHATBHBIX 3a00J1e-
BaHUH, U 3 (HEeKTUBHOE ee JIeUeHNEe BO3MOXKHO JIMIIh HA paHHUX cTaausx. Boccra-
HOBJICHHE HapyHICHHBIX (DYHKIUN MPOTEKAET OYCHb MEAJIEHHO, a B 0C000 TsKe-
JBIX CIlydasx B OpraHM3Me HACTYyNaloT HeoOpaTHMbIE M3MEHEHUS, MPUBOISIIINE K
uHBaIMIHOCTH. HepBHas cuctema u aHanmm3aTopsl (BECTHOYISAPHBIN, 3pUTEIbHBIMH,
TaKTHJIbHBIN) CTPaJaloT B MEPBYIO OYepellb MPHU JACUCTBUU HA OpraHu3M O0OIen
BuOparuu. Hanbosiee 3HaUUTENbHBIA HUCTOYHUK BHOpAIMU B TOPOJIaX — PEIbCO-
BbIM TPAHCIIOPT.

4.3 lllym

CAplUMBIA 3ByK — 3TO YOpPyrue KoJieOaHHsl BOJIHBI, PAaCIpOCTPaHSIONIMECS B
TBEPJAOH, JKUJKON WK Ta3000pa3Hoil cpefie B auamnazoHe yactot oT 16-20 ' no
20 xI'n. Konebanus ¢ gactoroit Hmwke 16-20 ', Ha3piBaeMbIe ungpazsykom , u
Kose0anus ¢ yactotoi Boimie 20 kI, Ha3bIBAEMBIC )IbMPA36YKOM , HE CIBIIIUMBI
JUTSL YyeJoBeKa
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WNu(pa3Byk BOZHUKAET MPHU 3€MIIETPSCEHUSX, y1apaX MOJHUMN, IPU CUIHHOM
BeTpe BO BpeMs Oypb 1 yparaHoB. OCHOBHbIE TEXHOT€HHbIE HCTOUHUKU WH(DPa3BY-
Ka: TSDKEJbIE CTAHKH, BETPSHBIE DJIEKTPOCTAHIUU, BEHTHIIATOPHBI, SJIEKTPOLYTOBbIE
NeYH, MOPIIHEBBIE KOMIIPECCOPHI, TYPOUHBL, , CYJOBBIE€ IBUTATEIH, B3PHIBHI.

B npupone ynapTpa3ByK BCTPEYAETCS B KAUECTBE KOMIIOHEHTOB MHOTHX €C-
TECTBEHHBIX IIYMOB (B IIyMe€ BETpa, JOXIs, B IIyMe rajbKu, TPO30BbIX pa3- ps-
JIOB).

Iym — 3TO HexxenaTenbHbIN 3BYK, HE HECYIIUI MOJIe3HON HH(OPMALIHH.

VYpoBeHs 1mryma yaire BCero u3MepstoT B aernuoenax (nb). Uenosek B qHEB-
HOE BPEMSI CYTOK MOJKET CJIBIIIATh 3BYKU IPOMKOCThIO OT 10—15 nb u Bhiiie
(cuna 3ByKa B Ab):

THUXHH meJiecT IucTheB: 10;
pasroBop: mmenoT — 30; oObruabIl — 40—45; KpuK, cMex — 75;
myM B oduce: 00b1vHO — 50-55; numrymas mammaka — 50;
ynuua: Mmotornukia — 80—-85; Baron Mmetpo — 95;
(dabpuka: Tsxenas npoMbliieHHocTs — 70—-110; nennas nuna — 100;
BOCHHAas TexXHUKa: BeprosieT — 110;
CTapT peakTUBHOTO camotiera — 120-140.
Camplii OONBIION BKJIAJ B OOMIMN [IyMOBOW (POH BHOCHUTCS JIBHXKCHHEM
TpaHCIOpTA.

[Ipu Bo3aeiicTBum myma 6oisiee 140 1b Bo3MOXKHBI pa3pbiB OapaOaHHBIX Tie-
PENOHOK, KOHTY3Hs, a ipu 6omnee 160 1b — cmepTsh.

lym 3amemiseT peakiUi0 YeJIOBEKa Ha IMOCTYyHAoIIUME OT TEXHUYECKUX
YCTPOMCTB CUTHAJIBI, YTO MPUBOJAUT K CHW)KCHHIO BHUMAHUS U YBEJIMUYEHUIO OLIU-
0ok npu BbinosiHeHuu padot. lym yraeraer LIHC, BbI3bIBaeT MU3BMEHEHHS CKOPO-
CTH JbIXaHUS U MYJIbCa, CIOCOOCTBYET HAPYLIEHWIO OOMEHA BEIIECTB, BOZHUKHO-
BEHUIO CEP/ICUHO-COCYAUCTBIX 3a00J€BaHUM, SA3BbI KEIYyJKa, THIEPTOHHYECKOU
0one3nu. lllym B OBITOBBIX YCIIOBUSAX, OCOOCHHO B HOYHOE BpEMs, MEIIAET HOpP-
MaJbHOMY OT/ABIXY.

BozneiicTBue Ha yenoBeka WHGPa3ByKa BBI3BIBAET YYBCTBO TPEBOTHU, CTPEM-
J€HHE NOKUHYTh IOMEIICHHE; YIbTPa3ByKa — TOJOBHbBIE 0OJH, OBICTPYIO YTOM-
JSI€EMOCTb.

[IIym B xumnbix nomMemeHusx Hopmupyercs ['OCT 12.1.036-81 «Cucrema
craHaaptoB O6ezonacHocTH Tpyaa. Lllym. JlomycTuMbie ypoBHU B KWIBIX U 00IIIe-
CTBEHHBIX 31aHuAX» Ha ypoBHe 40 n1b nuem u 30 nb B HOouHOe Bpemsa. Makcu-
MaJbHBIM TOMYCTUMBIA YPOBEHb LIyMa B JKUJION 30HE B THEBHOE BpeMsi U B 0(du-
cax ¢ mporpamMmuctamu —355 n1b. MakcumaibHbIM YPOBEHb HEMIOCTOSHHOIO IIyMa
Ha pabounx MecTax He AojukeH mpesbliaTh 110 nb, a MakcuMallbHBIN YpOBEHb
3ByKa UMIYJIbcHOTO mmyma —125 nb. 3anpemaercst naxke KpaTKOBPEMEHHOE Tpe-
ObIBaHHE B 30HAX C YPOBHSAMHU 3BYKOBOTO JaBjeHHs cBbilie 135 nb B mo0oil ok-
TaBHOM moJoce. 30HbI C ypoBHEM 3ByKa Oosiee 85 nb momkHbI ObITH OTMEUYEHBI CO-
OTBETCTBYIOUIMMH 3HAKaMH OMACHOCTH, a paboTarolMe B 3TUX 30HaX 0OecreyeHbl
CpeICTBaMHU UHAMBUAYATbHOMN 3aLUTHI.
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4.4 D1eKTPOMarHuTHoOE IoJie

DJIEKTPOMATHUTHOE MoJie — ocobas hopma MaTepuu, MOCPEICTBOM KOTO-
pOH OCYILIECTBISAETCS BO3AECUCTBUE MEXKIY IEKTPUUECKUMU 3aPSKEHHBIMUA 4aCTH-
namu. OU3NyecKue NPUYMHBI CYHIECTBOBAHUS JIEKTPOMArHUTHOIO IOJISI CBSI3aHbI
C TEM, YTO U3MEHSIOMIEECS BO BPEMEHU DJIEKTPUUECKOE MMOJIE MOPOKIAAET MATHUT-
HOE TI0JIE, @ U3MEHSIOIECECS MATHUTHOE TOJIEe— BUXPEBOE AJIEKTPUUYECKOE TOJIE:
o0e kommoneHTsl E 1 H, HenpepbIBHO M3MEHSISICh, BO30YXKIAIOT APYT ApyTa.

HepBHast cucTema OJlHa M3 CaMbIX YYBCTBUTEJIBHBIX CUCTEM B OpraHU3ME
YEJIOBEKAa K BO3JICMCTBUIO JIEKTPOMArHUTHOrO M3inydeHus. Ha ypoBHe HepBHOU
KJIETKH, CTPYKTYPHBIX 00Opa30BaHUi 10 TiepeIade HEPBHBIX UMITYJILCOB, HA YPOBHE
M30JIMPOBAHHBIX HEPBHBIX CTPYKTYP BO3HUKAIOT CEPbE3HBIE OTKIOHEHUS IIPU Clia-
OOM BO3JICUCTBUU AJIEKTPOMArHUTHOTO u3NydeHus. OcoOyr0 BBICOKYIO UyBCTBHU-
TEJIBHOCTh K AJEKTPOMArHUTHOMY H3JIYUYCHHIO MPOSBIISICT HEPBHAsI CHUCTEMA M-
OpuoHa.

NudpaxkpacHoe usiyyenue, win MHPpakpacHble Jy4Yd — 3TO DIIEKTPO-
MarHMTHOE W3JIyY€HHE, 3aHUMAIOIIee CIEKTPAIbHYI0 00JIACTh MEXKIY KPaCHBIM
KOHIIOM BHJAMMOTO cBeTa (C IauHON BOJHBI 0,74 MKM) U KOPOTKOBOJHOBBLIM pa-
nuousnydenueM (1-2 mm). MudpakpacHyro o0acTh CIIEKTpa YCIOBHO Pa3AeistoT
Ha OmkHIo (0T 0,74 10 2,5 MKM), cpennioro (2,550 mxm) u ganekyro (50-2000
MKM)

JIist 3anuThl OT WH(MPAKPACHBIX U3ITYYECHUN UCIOJIB3YIOT U30JSIUI0 TOPSIUYUX TO-
BEPXHOCTEN; OXJIAXKIAIOT UX WM MIPUMEHSIOT CIIOCO0 «3aluTa pacCTOSHUEM).

K nazepHOMYy HM3JIy4eHHI0 OTHOCUTCS 3JEKTPOMATrHUTHOE W3IIYyYEHHE, KO-
Topoe uMeeT JuHbI BoJH oT 0,2 10 1000 MkMm..

[Ipu pabGoTe C Ia3epHBIM UBIYYCHHEM PA3IMYaOT CAHUTAPHO-TUTH-

€HUYECKHE, OpTraHU3allMOHHO-TEXHUYECKUE U TIJIaHUPOBOYHBIE MEpPhI O€30MacHo-
ctu. Kpome TOro, CymecTByeT Jla3epHO-ONacHasi 30Ha, pa3MeEPbl KOTOPOU 3aBUCST
OT JIa3€pPHOM YCTAaHOBKHU. DTH 30HBI OTPAXKIAIOTCS CHEIUATbHBIMU 3HAKaMU WJIU
AKpaHUpyIOTCs (Hanboee 3GheKTUBHBIN crtoco0). st MHaAUBHUTyaTbHON 3aIUTHI
MPUMEHSIOT OYKH CO CTICIIHATBbHBIMUA CBETO(DUIETPaAMHU.
[Tocne Toro kak ObUTO OOHAPYKEHO MH(pPaKpaCHOE MU3ITyUYCHHE, HEMEIIKUN (DU3UK
HNorann BunbrensM PutTrep Hauanm NMOWCKH HM3ITy4YEHUS U B MPOTHUBOMOJIOKHOM
KOHIIE CIIEKTpa, C JJIMHOW BOJIHBI KOpoue, 4yeM y (uoieToBoro msera. MHorue
YYEHbIE MPUILIM K COTJAUIEHUI0, YTO CBET COCTOUT U3 TPEX OTAEIbHBIX KOMIIO-
HEHTOB: OKUCJIHUTEJILHOTO WM TEIUIOBOro (MHGPaKpaCHOTO), OCBETUTEIBHOTO (BU-
JIMMOTO CBETa) U BOCCTAHOBUTEILHOTO (YJIBTPa(UOIETOBOTO).

Bozneiicteue Y@O Ha KOXKY, MPEBBINIAIONIEE €CTECTBEHHYIO 3alUTHYIO
CIIOCOOHOCTh KOXKH K 3arapy, NpuBOAUT K oxkoram. Y @O MOxKeT NpUBOJIUTH K 00-
pazoBaHMiO MyTaruil (yapTpaduosieToBblii MmyTarenes). OOpa3oBaHue MyTalluid, B
CBOIO OUY€PE/Ib, BBI3BIBAET PaK KOKU (MEJIAHOMY) U MPEXKIECBPEMEHHOE CTapECHHUE.

Y®O npakTUuueckyd HEOLIyTUMO JIJIsl TJ1a3 YEJIOBEKa, HO MPH MHTEHCUBHOM
00JTy4eHUH BBI3BIBACT TUITUYHO PAJIUAINMOHHOE MOpakeHue (0Kor ceTdatku). Jliis
3allUThI T1a3 OT BPeAHOro Bo3aeucTBUS Y PO HCHONB3YIOTCA CHElUalIbHBIE 3a-
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HIUTHBIE OUYKH, 3aAepxkuBaronire 10 100% YO u npo3pauydbie B BUAUMOM CIEK-
Tpe.
OcnoBHol ucrouyHuk Y®PO Ha 3emisie — Connue. B HacTosiiiee Bpemsi CO3/1aHbI
HUCKyccTBEeHHbIE UCTOUYHUKN Y DO. bakrepunnanoe ¥Y®O BbI3BIBACT 3aMEJICHUE
TEMIIOB PAa3MHOKCHUSA W BBIMUPAHUE MHUKPOOPTAHU3MOB, TaK KaK OHU TEPSIOT
CIIOCOOHOCTH BOCTIPOM3BOACTBA. JlaHHBIN MEXaHU3M PaCIpPOCTPaHSACTCS Ha KUBbBIC
KJIETKH JIF000T0 OpraHu3Ma B I1€JI0M, HMEHHO 3TUM OOYCJIOBJIEHA OMACHOCTD JKECT-
KOTO YJIBTPa(HOJIETOBOTO U3ITYUCHUSI.

YOO nocTaBaseT 3HEPruto st POTOXMMUIECKUX PEaKIUil B OpraHU3Me.
B HOpManbHBIX YCIOBHUSX COJIHEUHBIN CBET BBI3BIBACT 00pa3oBaHWE HEOOIBIIIOTO
KOJIMYECTBA aKTUBHBIX MPOIYKTOB (hOTONU3a, KOTOPHIE OKA3bIBAIOT HA OPTaHU3M
0J1aroTBOpHOE JIeCTBHE. YIbTPA(PHOJIETOBBIC JIyUYHd B J103aX, BHI3BIBAIOIINX 00pa-
30BaHHE DJPUTEMBI, YCHIMBAIOT pPabOTy KPOBETBOPHBIX OPraHOB, PETUKYJIIO-
SHJIOTENUANIBHYI0 cuctemy. llon neiictBueM Y@PO B KOXKE 4YEIOBEKAa U3 CTEPOU-
HBIX BEIIECTB 00pa3zyeTcs >KMPOpPacTBOPUMBINA BUTaMUH D, dhu3uooruyeckas posib
KOTOPOTO 3aKJII0YAETCsl B TOM, UTO OH CIIOCOOCTBYET YCBOCHUIO KaJIbIIHS.

Bomnpocel 1J1s1 CAMOKOHTPOJIS 3HAHUI

OcgemeHHoCTh. Ee kauecTBeHHbIE U KOJMUeCTBeHHBIE ToKka3arenu. KEO.

. Mexanundeckue konebanus. Ux pa3HOBHIHOCTH.

3. OCHOBHBIC XapaKTEPUCTUKHU U Kiaccudukaius Bubpanuu. [lonstue o Bu6-
palMoHHOM 00JIe3HHU.

4. 3Byk. lllym u ero xapakrepuctuku. Mepornpustus 1o 60ps0e ¢ IryMoM.

5. DnexktpoMarHuTHbIe MoJs. HopMupoBaHUsS M MEpONPUATUS IO 3aIIUTE OT
BO3JICMCTBUS 3JIEKTPOMArHUTHBIX MOJIEH.

6. Uudpakpacnoe nznydenue. Ero BiausiHIEe Ha OpraHU3M YeIOBeEKa.

7. YinbrpaduonetoBoe uznydeHue. Ero BIusHHE Ha YelOBEKAa UM MCIOJIH30BaA-
HUE B MIPOMBIIIIECHHOCTH.

8. M. Ero Buasl u uctouHuku. lIpumMeHeHre B MPOMBIIIUIEHHOCTH U MEIULIN-

HE.

N —

Bomnpoc 5 buonornyeckue HeraTuBHbIe GaKTOPbI.
HXx Bo3aeHcTBHE HA YeJI0BEKa
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CnenctBueM OHMOJIOTMYECKHUX OMACHOCTEH SIBISIOTCS pa3lUYHbIE OOJE3HH,
TpaBMbI pa3HOM TSAKECTH, B TOM UUCIIE CMEPTEIIbHBIE.

Hcxons w3 mpuHIMOA LEIecO00pa3HOCTH, TOCIOACTBYIONIETO B MPUPO/IE,
MO>KHO YTBEP>KJaTh, YTO BCE KMBBIE CYIIECTBA BBHINOIHSIIOT ONPEACICHHYIO TIPE-
HA3HAYEHHYIO UM PoJb. HO 10 OTHOIIEHHIO K YEIOBEKY HEKOTOPbIE U3 HUX SBJIS-
I0TCSI OTTACHOCTSIMU.

3HaHue OMOJIOTMYECKUX OMAacHOCTEH — OJHO U3 YCJIOBHMM yCHEIIHOW 3allu-
ThI YEJIOBEKa OT OMACHOCTEH BOOOIIE U OMOIOTMYECKUX, B yacTHOCTU. HekoTophie
BUJIbI MUKPOOPTaHU3MOB SIBJISIOTCS O0JI€3HETBOPHBIMU, WJIM NATOreHHbIMU. OHHU
BBI3bIBAIOT OOJIE3HU PAacTEHUH, )KUBOTHBIX M uejoBeka. Takue 00Jie3HH, KaK Mpo-
Kaza, uyma, Tu@, xonepa, Majsipusi, TyOepKyJie3, ocia, OakTepuanbHasi JU3CHTEePUs
¥ MHOTHE JIpyTHE, B OTAAJICHHBIE BpEMEHa YHOCHJIN ThICSAYH KU3HEH, ces cyeBepus
U CTpax cpenu HaceneHus. YernoBeuecTBO 0JIroe BpeMs He 3Hajlo, YTO 3T OoJe3-
HU BBI3BIBAIOTCS MUKpooprann3mMamu. He Obuto u cpenctB OOpbOBI C 3apa3HBIMU
0one3nsmu. [loaToMy HHpEKIMOHHBIE 3a00€BaHUs YeJIOBEKa MHOTIa MPUoOpeTa-
JIM MaccOBO€ PacIpoCTpaHEHUE, KOTOPOE HA3bIBAETCS AIUAEMUEH.

[Ilupokoe pacnpocTpaHEHUE 3apa3HbIX O0JE€3HEH >KMBOTHBIX HA3bIBAETCS
anuzoomuell, a PaCTCHUN — snugumomueil.

Cpen maToreHHbIX MHKPOOPraHU3MOB pa3IuyaroT OaKTepuu, BUPYCHI,
PUKKETCHUH, CTUPOXETHI, TPOCTEHIIINE.

[Ipocreiimme cocToAT U3 oHOM KieTKU. Yalie Bcero oHu 0OMTAIOT B BOJIO-
emax. [Ipumepsl nmpocTeinx KUBOTHBIX: ame0a, paauosspus, TperapuHa, 3Brie-
Ha, TPUIIaHOCOMAa, MUKCOCIIOPUAMS, TapaMEeLIHs.

bakTtepun — TUNHMYHBIE TPEICTABUTEIN MUKPOOPTaHU3MOB.

bakTepun Be3aecyiy u BBIHOCIUBBI. VX Haxoauiu B BOJI€ IeH3epOB € TEM-
nepatypoit okosno 100 °C, B BeuHO# Mep3/i0oTe APKTHKH, 7€ OHU MPOOBLIN OoJiee
2 MJTH JIeT, He MOTUOIHM B OTKPBITOM KOCMOCE, a Tak)Ke TOJ BO3JCHCTBHEM CMeEp-
TETBHOM JJIs1 YeTTOBEKA JO3bI paTuaIi.

EcTh cpenn HUX OakTepHHM-XUIIHUKH, KOTOPBIE JOBIT mpocTeimux. Heko-
TOpble 0AaKTEPUH MUTAIOTCS AMMHAKOM, METaHOM. VX MBITANINCh MCIOJIB30BATh IS
«TIOEIaHUS» METaHa B MIaxTaxX. Pa3MHOXaIOTCS OakTepUr MPOCTEUIITUM JIEICHUEM
HA/IBOE, B OJIATOMPUITHBIX YCIOBUAX uepe3 Kaxabie 20 MUH.

BakTepuaibHbIMHU 3200/1€BAHUSIMU SIBISIIOTCS YyMa, TyOepKyJie3, XoJepa,
CTOJIOHSIK, TTPOKa3a, TU3EHTEPHsl, MEHUHTUT U JIp.

Bupycsl (0T nat. virus — si1) — Mmenvyaiiiiue HeKlemoulble Yacmuybl, co-
cmosawue u3 Hykieunosoul xuciomsl (JHK unu PHK) u 6enxosoti obonouku (Kam-
cuoa). opma nanoykoBuaHas, chepuueckas u ap., pazmep ot 20 10 300 HM u 60-
jee.

Bupycsl — BHYTPHUKJIETOYHBIE Mapa3UThl; PA3MHOXKAACh TOJBKO B >KHUBBIX
KJIETKaX, OHU MCTONB3YIOT UX (DEPMEHTATUBHBIN anmapar 1 NepeKIiouaoT KIeTKy
Ha CHUHTE3 3pEJIbIX BUPYCHBIX YaCTUI] — BUPHOINOB. Bupychel menpue 6aktepuil B
50 pa3. OHM HE BHJIHBI B CBETOBOM MUKpOcCKone. VX He 3a1epKUBaOT TOHYAWIINE
dapdoposbie punbTpsl. Bupychl pacnpocTpaHeHbl MOBceMecTHO. BrI3piBatoT 60-

51



JIE3HU PACTEHUH, )KUBOTHBIX U 4esloBeKa. MI3yueHrneM BHpPYCOB 3aHMMAETCS HayKa
BHUPYCOJIOTHS.

Bupycsl 3apakaroT KJIETKY M 3aCTaBIISIIOT €€ MOMOraTh MX Pa3MHOKEHUIO,
YTO, KaK MPaBUJIO, KOHYAETCsl THOeNbl0 KIeTKU. Bupychl B oTiimuue ot OakTepuid
Pa3MHOXKAIOTCS JIMIIb B KUBBIX KieTKax. [[03TOMy BHpYCBHl M3y4arOT Ha YpOBHE
OpraHrW3Ma MOJONBITHOTO )KUBOTHOTO WJIU KYJIBTYPhI KIETKH.

BupycHbiMu 3a00/1€eBAaHMAMM A6/IAI0MCA OCHA, OEUeHCcmeo, 2punn, 3Hye-
Ganum, Kops, C8UHKA, KPACHYXA, 2enamum u op.

BemencTBo, MM BOA00OSI3Hb, — CMEpTENbHAs O0JE3Hb YEIOBEKA U KH-
BOTHBIX, U3BECTHAs C IITyOOKoW apeBHOCTU. Yallle Bcero O€meHcTBO ObIBAET y CO-
0ak. boneroT OemeHCTBOM TaK)Ke BOJIKHM, KOLIKH, KPBICHI, BOPOHBI U JPYTHE >KU-
BOTHBIE.

B 1981 r. B Can-®panmucko (CHIA) Obut 00HApY>KEHBI JIFOAH, OOJIBHBIC
HEOOBIUHBIMU (pOpMaMU BOCTIJICHUS JIETKUX W OmyXxoJjed. 3abojieBaHUE 3aKaHUU-
BaJIOCh cMepThi0. Kak BBISICHUIIOCH, Y 3TUX OOJBHBIX ObUT PE3KO OCIA0JIEH UMMY-
HUTET OpraHu3Ma. DTH JIIOAH CTAJIM MOru0aTh OT MUKPOOOB, KOTOPHIE BHI3BIBAIOT B
OOBIYHBIX YCIIOBUSIX JIUIIIb JIETKOE Hegomoranue. bonesns HazBanu CIIN]] — cun-
JPOM MTPUOOPETEHHOr0 UMMYHOIe(pUIIUTA.

Bupycel CIIM/la 6buii OTHOBPEMEHHO OTKPHITHI B 1983 r. OuojoramMu BO
O®panuuu u CIIA. Ycranosneno, uto Bupyc CIIM/la nepenaercs npu nepenua-
HUU KPOBH HECTEPUJIbHBIMU IIIPULIAMH, ITOJIOBBIM ITyTEM, & TAKXKE PU BCKAPMIIU-
BaHUU peOEHKa I'PYIHBIM MOJIOKOM.

IlepBbie moArOga — roj, a MHOTJIA U B TEUEHHE HECKOJIBKHUX JIET IOCIE 3a-
pakeHUs y YeJIOBEKa HE3aMETHO HUKAKUX MPHU3HAKOB OOJIE3HU, HO OH SIBISIETCS
VMCTOYHUKOM BHpyCa M MOJXKET 3apa3uTh OKpyxaroumx. J[o cux mop jexapcrsa
npotuB CIIN/la ve Haitneno. CIIN/] Ha3piBatOT «uymoit XX BEKa».

Jnuaemus rpumnna onucasa ['mnmokparom eme B 412 1. 1o H.3. B XX B.
OblTM OoTMeYeHbl 3 manaemuu rpunna. B sueape 1918 r. B Ucnanun nosiBUIMCH
coobmieHust 00 SMUAEMHUN TPUIIA, MOTYYHBIICH Ha3BaHUE «HCMaHKay. «lcmanka»
o0oruia BeCh MUp, 3apa3uB OKOJO 1,5 Mupn mrofel, MUHOBAJIA JUIIh HECKOJIBKO
3aTepSHHBIX B OKEaHE OCTPOBKOB U yHecsa 20 MIJIH KU3HEH — OoJiblle, 4eM nep-
Basi MUPOBAasl BOWHA.

B 1957 r. okono 1 miapn nroaeit 3a00ein «a3uaTCKUM TPUIIIIOM», TOTHOJI0
6onee 1 muH yenoBek. B 1968-1969 rr. no minanere 3emiisi CBUPENCTBOBAI «T'OH-
KOHI'CKUU TPHIIID.

Yucno s3nuaeMuid TpuIina, Kak HA CTPAHHO, C KaXXIbIM CTOJIETHEM BO3pacTa-
erT.

B XV B. 66110 4 3nuaemun, B XVII B. — 7, B XIX B. — yxe 45!

Pukkercum (0T MMEHM amepuKaHCKoro ydeHoro Ricketts) — menkue 6o-
JIe3HETBOPHBIE OAKTEPHH, PA3MHOXKAIOTCS B KJIETKaxX X03sMHa (Tak ke, Kak BUPY-
cbl). Bo30y>kaaroT pukKeTCHO3bl (CHIMTHOM TH(, Ky-TUXOPAJIKY U Ap.) Y YEIOBEKa U
KUBOTHBIX.

Puxkercno3 (Ky-JIMxopaaka) — ocmpas ungexyuonHas 601e31ub uenoseka
U JICUBOMHBIX, 6bi3bleaemas puxkemcusmu. llpu3Haku 3a0ojieBaHUsS: TOJIOBHAS
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007b, c1ab0CTh, OECCOHHMUIIA, 0OJIb B MBIIIIAX. Y JKMUBOTHBIX MPOTEKAET 0ECCHUM-
NTOMHO. YenoBek 3apakaeTcs OT )KUBOTHbIX.

Cnmnpoxerbl — MUKPOOPTaHU3MBbI, KJIETKA KOTOPHIX UMEIOT (POPMY TOHKHUX
U3BUTHIX HUTEW. OOUTAIOT B MIOUBE, CTOSYMX U CTOYHBIX Bojax. [laTorenHsie cru-
pOXeThl — BO30yAMUTENHN cUdMIMCA, BO3BPATHOTO THU(dA, JENTOCIHUPO3a U APYTUX
oone3nel. CupoxeTbl — 3a001€BaHUs YEJIOBEKA M JKMBOTHBIX, BbI3bIBAEMbIC I1a-
TOT€HHBIMU CITUPOXETaAMHU.

CyOcTpaTamMmu 0MOJIOrHYECKUX ONMACHOCTEH MOTYT OBITH 3JIEMEHTBI CPEbl
obutanus (BO3IyX, BOJA, MOYBA), PACTCHMsI, KUBOTHBIC, JIIOAM, 00OPYyIOBaHUE,
WHCTPYMEHTHI, ChIPhE, TIepepadaThiBAEMbIe MaTEPUAIIBI U T. 1.

baktepuu XUBYT B BOJI€, B TOM YUCJIE U B TOPSYUX UCTOUHHUKAX, BO JIbJIaX, B
BO3JIyX€ Ha Pa3IMIHON BBICOTE OT 3eMi. OcoOeHHO MHOTO OaKTepuii B mo4Bax. B
OJTHOM IpaMMe€ MaXOTHOM IMOYBBI HaxoauTcs oT 1 g0 20 MUIHApI0B MUKPOOOB.

MukpoObl COPOBOKAAIOT YEJIOBEKA BCIO kU3Hb. be3 MUKpOOOB JKU3Hb He-
BO3MOXkHa. Ho marorenHbie MUKpOOBI JJ1s1 4UETTOBEKA OMACHBI.

MukpoObl TPOHUKAIOT B OPraHW3M YEJIOBEKAa B OCHOBHOM TpeMs IyTSIMHU: yepes
JIbIXaTeJIbHbIC OPTaHbl, MUIIEBAPUTEIIBHBIA TPAKT U KOXKY. 3apakeHue yepes JibIxa-
TeJbHBIE MyTH HA3bIBACTCA KaleJIbHOW MH(PEKIUEH.

[lepenocunkamu 00JIE3HETBOPHBIX MUKPOOOB SBJIISIOTCS KUBOTHBIEC U Hace-
KOMBIE.

MecTtomM pa3MHOXXEHHSI MHUKpPOOOB, BbIpAOATHIBAIOMIMX TOKCHUHBI, MOTYT
ObITh TTpotyKThI uTanus. Clostridium botulinum pa3smHoskaeTcs B MSICHOM MHUIIE U
BbIICNISIET OOTYJIMHUYECKUI TOKCHH, OYeHb CUJIBHBIN 5i71. bore3HeTBOpHbIE MUKPO-
OBl COXpaHSIOT JKU3HECTIOCOOHOCTh B BOJIE O4YEHb A0Jro. Ho yenoBek HE MOXKeT
noyro ooxoauThest 6e3 Boabl. OTCrofa moctosiHHasg yrpo3a uHpexnuu. CunpHas
snueMus Xoiepsl paspasuiach B [letepOypre B 1908—1909 rr. [Ipuunna — mo-
naJjaHue CTOYHBIX BOJ M3 KaHaJla B BOJAOIPOBOIHYIO CETh.

['pubsl — o0060cobONMeHHas Tpymna HU3MIMX PACTCHUH, JHUIIEHHBIX XJIOPO-
(buIUTa ¥ MATAOIIUXCS TOTOBBIMU OPTaHUYECKUMH BEIIeCTBAMU. | puOBI BRIIEISIOT
B 0c0o00€e 1apctBo opranudeckoro mupa. CymiectByet cBbiiie 100 Thicsu BUIIOB
rpuboB. OT 6akTepuil TPUOBI OTINYAET HAIUYHE SI/Ipa B KIETKE.

[TatorenHbie TpUObI BBI3BIBAIOT 0OJIE3HU PACTEHUM, JKUBOTHBIX U YEJIOBEKA.
Hayka o rpub6ax — MUKOJIOTHSI.

W3naBHa mroau moaMevaninu, YTO HEKOTOPhIE pacTeHUs 00J1aaloT Je4eOHbI-
MU U S70BUThIMU cBoiicTBaMu. Ho, kak yrBepskaan [laparenbc, TOIbKO OJHA 1032
JIeJIaeT BEIIEeCTBO S/I0M HIIU JIEKapCTBOM.

YUnonanxa. Tyszeminsl FOxHOM AMEpUKH cMa3bIBaIl CBOU CTPEIIBI SI0M KY-
pape. Ero nosydanu u3 pacTeHHil cemeicTBa JIOTAHUEBBIX, COJAEPIKALIUX CTPUX-
HuH. [lonanas B KpoBb, CTPUXHUH BBI3bIBAET Mapajuy CIIMHHOTO MO3Ta U CMEPTh.
Hawnbonee n3BecTHBIN TMpenCTaBUTENh 3TOTO CEMEHCTBA — uYnMOMInxa (PBOTHBIN
opex), pacTyias B TpPOMUKax. ITo HEOOIBIIOE AEpEeBO BhICOTOM HE Oosee 15 M. Ho
Kypape UCTIOIb3YIOT U B JIEYEOHBIX IIEJIIX, HATPUMED, NPU yKycax 3meil. BBenenue
Kypape B OpraHU3M B Kau€CTBE JICKAPCTBA HA3bIBACTCS KypapHu3alueil.
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Anuap. B IOxHol A3uu pacter aHyap s10BUTHIA. MIIEUHBIN COK €ro sijio-
BUT, HO HE CMEPTEIICH.

Takue pacTeHus1, Kak HaIepCTsIHKA, OJICAH 1P, KOKAWHOBBIN JIUCT, IIOBUTHI U
B TO K€ BPEMs M3 HUX IOJIY4aroT JIEKapCTBa.

Benena. [1noasr 6eneHbl YepHOU MpeCTaBISIIOT onacHOCTh. OHU cojepKat
aJIKaJIOW/Ibl, BRI3BIBAIOLIME MTOMYTHEHUE paccyaka. OTciofa BhIpaKEHUE «OEJIEeHbI
00BemnCa».

Tabak. Ilossnenne B XV B. Tabaka B EBpone CBs3bIBAOT C UMEeHEM (paH-
iy3a JKana Huko, KOTOphIif kKak OyaTO MPUBE3 CEMEHA 3TOTO PACTEHHS C OCTPOBA
Too6aro. Orcrona 1aTHHCKOE Ha3BaHue Tabaka — Nikotiana tabacum. B tabake co-
JEPKUTCS AJI0BUTHINA alIKAJIOW]T HUKOTHH.

CwmepTenbHasi 1032 HUKOTHHA COAEPKUTCS npumepHo B 20 mamupocax, HO
TaK KaK OHa ITOCTYIAe€T B OPraHU3M IIOCTENEHHO, CMEPTh KYpPWIBIIMKA HE HACTY-
naeT. HUKoTHH oueHb OBICTPO pa3HOCUTCA MO Telly Kypsuiero. B Mo3r on nonazaa-
eT uepe3 5—7 ¢ mocie nepBoi 3aTskku. CMmona, oOpasyromasics Npu CropaHuu
Ta0akKa, BbI3bIBAET OITyXOJIH.

Cpenn KypsImMX pak JIESTKUX BCTPEYAETCS B HECKOJIBKO pa3 yallle, 4YeM Cpen
Hekypsamux. OIUH W3 AHIIMKUCKUX KOPOJEW TaK OXapaKTepU30Baldl KypEHHUE:
«OO0bI4aii, OTBpAaTUTENbHBIN JJIS I71a3, HEHABUCTHBIN ISl HOCA, BPEIHBIN ISl TpY-
JIY, OMACHBIN U1 JIerkux». bputo Bpems, koraa B Poccun 3a KypeHne Haka3bIBalIu
mietbMu. CyllecTBOBal 00ObIuail HIOXaTh U kKeBaTh Tabak. 3 Amepuku B EBpomy
3aBe3€Hbl MHOTHUE KYJIbTYPbl — KapTO(deib, TOMAThl, IOJACOIHEYHUK U Ap. Tabak
— caMoe HeHyHoe U3 Hux. [IpaBaa, TabauHyr0 NbUIb UCIOJIB3YIOT C IMOJIB30U B
CEJIbCKOM XO03s1iicTBeE J71s1 OOpbOBI ¢ BPEIHBIMU HACEKOMBIMH.

Kononust. VI3 cMOAKMCTBIX BBIAENEHUM KOHOIUIM IIOJIYYArOT ONTACHBIE HAPKO-
THUKH, U3BECTHBIC KaK TallWill, MapuxyaHa, aHalla, yrnoTpeOsieHne KOTOPhIX MpH-
BOJIUT K Pa3BUTHIO TSOKEJICUIIIETO 3a00IeBaHIs — HAPKOMaHHH.

KpanuBa. BecHoil 3emeHble M U3 MOJIOAOW KPAalMBBI TOMOTAlOT BOCIIOJI-
HUTh 0Opa30BaBIIMIICS 3a 3UMY HEJOCTATOK BUTAMUHOB B opraHusme. JIucTtes
KpaluBbl YCAaXEHBI BOJIOCKAMHU C €KUM COKOM. BOJOCKM IpONHTaHbl KpEMHE3e-
MOM U o4yeHb Xpynku. [Ipu ManeinieM NpUKOCHOBEHUH T'OJIOBKM BOJIOCKOB 00Jia-
MBIBAOTCS, €IKHI COK IMOMAJAeT B PAHKH, BbI3bIBAsI 0)KOTH U Pa3IpaXKeHUs KOXKHU.

Mak. YenoBek Hauan pa3BOJUTH MaK paau ChEAOOHBIX CEMsH, B KOTOPBIX
6onee 50 % oTimunoro Macna. Ho yxe B ApeBHOCTH JIIOU Aeiaju HaApe3bl HA He-
3peNbIX KOpoOOUKaxX Maka, U3 KOTOPBIX BBICTyHad Oeiblid COK (OMUM, UIH OTTUYM).
C maBHUX MOP, K COKAJIICHHIO, ONTMIA UCIIOJIB3YETCS HE TOJIBKO Kak JIEKApCTBO, HO U
Kak HapkoTuUK. KypeHue onmymMa yHECJO TBhICAYM >KM3HEN KYypWIIBIIUKOB M JIaXKe
MOCTYKWJIO IPUYMHOM ONMMUYMHBIX BOMH. Ceiluac moceB ONMMUITHBIX COPTOB Maka 3a-
npeieH pemennem OOH.

CymiecTByeT psJi CaJloBbIX PACTEHUN W LIBETOB, KOTOPBIE SIIOBUTHI WM Ha-
CTOJIbKO TOKCHUYHBI, YTO BBI3BIBAIOT OTpaBJEHUE. bousblliasg 4acTh MOCTpaJaBIIMX
— JIETH, Y61 POAUTENINA HE 3HAIOT 00 ATOM.
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Jlypman. Bce yacTu 3TOro pacTeHus COAEPKAT alKaJou ¢ HAPKOTUUECKUM
s dexTom: JTyuIie BHIAEPHYTh €r0 ¢ KOpHEM, 0JIaro ero JErko OTIUYUTh M0 00Jib-
IIMM BOPOHKOOOPA3HBIM LIBETKAM.

KuemeBuna. CemeHa 3TOro KyCTapHHUKa B KpPAlMHKY O€JI0ro U KOpUYHEBO-
ro I[BETa TaK KPACHBBI, UTO MOTYT UCIIOJIb30BAaThCA I OKEpEJbs, MOosica U T. .
OpHako JOCTaTOYHO MPOXKEBATH OJHO CEMEUYKO, YTOOBI MOJYUYUTh CMEPTEIIbHOE
OTpaBJICHUE.

Ougeanap. BeTku, TMCThSA U LBETHI 3TOTO PACTEHUSI COAEPKAT CMEPTEIbHbBIN
AT

Bbennagonna (connasi nypb). Colep>KUT COJTaHUH — OYEHb SIIOBUTHIN n1a-
e B HEOOJIBIIIOM KOJINYECTBE.

PeBenb. HekoTopble YacTH 3TOr0 pacTeHUsI COJIEPAKAT IIABEJIEBYIO KUCIIOTY,
KOTOpasi MOXKET BbI3BaTh HAPYIIICHHE PAOOTHI MOYEK.

By3una. Hecnenbie sirojapl, BETKH, JUCThS BBI3BIBAIOT TOIIHOTY, PBOTY U
noHoc. M3 cnemnbix Srojy MOXHO JelaTh BapEeHbE, a BBHICYIICHHBIE 1IBEThI HUCIIOJIb-
3YIOT JIJIS IPUTOTOBJICHUS OTBapa.

JAururanuc (Hanepcrsinka). M3 3Toro pacteHus 100bIBa€TCs BEIIECTBO IS
JICYEHUS CEPJICUYHO-COCYIUCTHIX 3a0oJjieBaHuM. L[BeTkH, JTUCTHS U CEMEHAa MOTYT
BBI3BIBATh OTPABJICHUE U HapyIlIeHUuE paboThI cepalla.

Jlanabim. Te ke 3p¢ekThl U CBOMCTBA, YTO Y JUTUTAIHUCA.

ILarom, BoI4bs AIroaa, JIaBp, POAOJAEHAPOH, a3aJIMsl — PACTEHUS YaCTHY-
HO SITOBUTBHIE.

PaccMoTprM HEKOTOpBIE BUABI JKMBOTHBIX, KOTOPBIE MPEICTABIISIIOT MOTEH-
IUAAJIBHYIO OMIACHOCTh JJISl UEJIOBEKA.

Ckopnuonsl. 310Bel1as claBa CKOPIMOHA CBsI3aHA C €ro SA0BUTOCThIO. [[ms
MEJIKMX 3BEPHKOB YKYC CKOPIIMOHA CMepTeNeH. /s uemoBeka yKoa CKOPIIHOHBETO
Kaja OYeHb 00JIE3HEH (BO3HUKAIOT OMYXOJIb, 03HOO, MOBHIIIAECTCS TEMIIEpaTypa),
HO KU3HM HE yrposkaeT. JloCTOBEpHO M3BECTHO JIUIIh HECKOJIBKO CIydaeB THOENN
JeTel, YKYIIEHHBIX KPYIMHBIMU TPOMTMYECKUMHU CKOPITUOHAMH.

Haykn. Ilayk xapaxypm (B mepeBojie — uepHasi CMEpPTh), MJIMHON YyTh
Oosibiiie 1 cM, OUH U3 caMbIX OMacHbIX. CMEPTHOCThH OT €ro yKycoB okoiio 4 %.
YKyc KapakypTa BBI3BIBACT TCUXUYECKOE BO30YXKIEHHE YKYIICHHOTO, OOJH BO
BCEM Telle, HapyIlIeHne paboThl cepAma M 3aTpyaHEHHOEe Jbixanue. CrienuaabHas
MIPOTUBOKAPAKYPTOBAs CHIBOPOTKA HE BCETJa JOCTYIIHA. B MOJEBBIX yCIOBUAX pe-
KOMEHAYETCS cpa3y MOcJie YKyca IMPUKUTaTh PaHKy CIUYKOW. S mayka mpu Ha-
IPEBAaHUU PA3PyLIACTCA.

Hpyrue onacHble ayku (HarpuMep, maparmyii) CEpbE3HON yrpo3bl JJIs ye-
JIOBEKA HE MPEICTABIIAIOT, XOTS YKYC UX OOJIE3HEH.

Kaemmu. Mano KToO UCNIBITBIBAET CUMITATHIO K 3TUM MAJICHBKUM CYIIECTBAM.
Benp oHM mMTarOTCS KPOBBIO KPYHHBIX 3Beper M uenoBeka. Ilpmcocasmierocs
KJICIlla HEeJb3sl BHITACKMBATh. Ero rojioBka OCTaHETCS] B KOXKE M BBI30OBET BOCHAaJIe-
Hue, O6osee omacHoe, 4eM caMm ykyc. Jlydiie oOMIbHO CMOYHTH KIIEIa CIHUPTOM
WJIU OJICKOJIOHOM M KJIEI caM OTHaeT.
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Becbma 3710BpeqHBI KpOIIEUHBIE YECOTOUYHBIE KIICIH, BBI3BIBAIONIUE 00-
JI€3Hb — YECOTKY.

['maBHBIN Bpen Kiemeil — He B UX yKycax, a B IEPEHOCUMBIX UMHU 00Jie3-
HAX, HanpuMep KiemeBoM sHIedanute. HamexxHoi 3anmToit oT 3Toi 00J€3HU SB-
JIIFOTCSI TPUBUBKH.

3men. CaMoii SIIOBUTOM 3MEEM Ha CBETE JOJTO€ BPEMsI CUMTAJICA aBCTpa-
JIMMCKUN mainan.

Bce u3BecTHBIC Cllydan yKyca deloBeKa TalllaHOM 3aKaHYMBAJINCh THOEIBIO
yKymieHHoro. [1o HOBBIM HCClIeIOBaHUAM, 00JI€€ SAOBUTHIMU CUUTAIOTCS MIUZPO-
éble I MOpCKUe 3Meu.

I''op3a — Gonblas ragroka, JJIUHON 10 2 M, 3Ta 3Mesl OIlacHa JIJIsl YeJIoBe-
Ka.

KopoaeBckas ko0pa, win ramajpuaj, camas JJIMHHAS sSAOBUTAs 3MeEsl Ha
3emsie. PexkopaHas jguHa cocTaBiseT 5,7 M. YKYUICHHBIM €10 YEJIOBEK MOXET
yMepeTh 04eHb OBICTPO, BCETO Yepe3 Mordaca nocie ykyca.

NutepecHsl miroromuecs: koopbl Agpuku. [LnroroTcs oHU S710M, BBLIETalO-
I[UM TOHKUMHU CTpyHKaMu U3 3yOOB MOJ1 1aBJI€HUEM MBI, J[aTbHOCTh TIEBKa —
2—3 M, 3apsag — g0 4 mr saa. [Hoapsa kobpa moxer caenath A0 30 MIEBKOB.
[Ipryem nIEeBKU METKUE, MOCIEICTBUS MJIEBKOB MEYabHEIE.

3Mmell oueHbr MHOTO. JIumie HeOOodbIIas 4acTh W3 HUX SBISETCS SIITOBUTOM.
YKyCUTh MOTYT, TOJIbKO 3aIMIIAsCh. A1 3MEH IEMCTBYET TOJBKO MPH MOMNAJTAHUN
B KpPOBb. 3MEUHBIN 51 UCIIOJB3YeTCA B MeAulinHe. Celuac CyleCcTBYIOT Celhalb-
HbIE 3MECITUTOMHUKH (CEPIICHTAPUN), TJIC Y 3MEH MOJIyJaroT SI.

XHUIIHAKHA — BOJIKHM, MEJIBEIU, JbBbI, TUCHBI, TUTPHI, JICOApAbl U APYTHUE,
IIpY OTPEJICJICHHBIX YCIOBUAX MOTYT MPEJICTABIATh ONACHOCTh JJIS1 YEIOBEKA.

Bonpocsl 1J11 CAMOKOHTPOJISI 3HAHUI
1. XapakTepucTuka maTOreHHbIX MHUKPOOPTaHU3MOB. VIX HEraTUBHOE BIIMSHHUE
Ha YeJIOBEKA

2. Yto MOXeT OBITh CyOCTpaTaMu OHOJIOTHYECKUX OTACHOCTEH?
3. Makpoopranu3mbl U UX HEraTUBHOE BIHMSHHUE HA YEIOBEKa
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Bonpoc 6 CuHApPOM YMCTBEHHO SMOLMOHAJIBHOIO NEePeHANPSKeHN s

CvHAPOM YMCTBEHHO-IMOIHOHAJIBLHOTO (HEPBHOI0) NepeHANPSAKEHUS
(GbU3HONOrY PACIIEHUBAIOT KaK KaYeCTBEHHO HOBOE HO30JIOTUYECKOE (OIpeselieH-
HOE) COCTOSIHHE OpraHu3Ma, HaXOJSIIEecss MEXKIy HOPMaJIbHBIMU M MATOJOTHYe-
ckumu peakuusmMu. HoBoe ¢u3nonornyeckoe KayecTBO HEPBHOTO IMepeHarpshke-
HUS 3aKJI0YAETCSA B TOM, UTO OHO B ONPEJEICHHBIX HEOIArONPUSITHBIX YCIOBUSX U
Ha OIpe/IeJICHHBIX 3TalaX MOXKET CMEHUTHCS O0JIE3HBIO.

B cBs3u ¢ atuM mepen ¢uznogoraMu CTOSIT aKTyaJdbHBIE 3aJaud, TpeOyro-
e pelieHuss B OrpKaiiliiee BpeMs: BBISABICHHUE MCUXO(PU3UOJIOTUYECKUX MeXa-
HU3MOB I€peX0/ia OT HOPMBI JO BO3HMKHOBEHUSI HEPBHOI'O MEPEHANPSAKEHUS TO]T
BJIMSHUEM XPOHUYECKOTO 3MOLMOHAIBHOIO CTPECCA; ONPEAEICHUE YCIOBHM, NpU
KOTOPBIX XPOHUYECKUN 3MOLMOHAIIBHBIN CTPECC MOXKET CTaTh PUUYUHON HapyIlle-
HUN KOMIIEHCATOPHBIX MEXAaHW3MOB OpPraHU3Ma; ONpEEICHUE MO3UTUBHOIO U HE-
TaTUBHOTO MCUXO(PU3UOJIOTUYECKOTO CTaTyca MpH BIUSHUU KPATKOBPEMEHHOIO U
XPOHUYECKOTO SMOI[MOHAIBHOTO CTpecca B TPYAOBOU JEATEIbHOCTH YEJIOBEKA.

Haubonee panHue TNpU3HAKU PACCTPONCTBA CIIOXKHBIX (DYHKIIMOHAIBHBIX
CHUCTEM, B TOM YHCJIC M TEPEHAIPSDKEHUS, BBIXOMSIINE 3a TPEAesibl HOPMBI, HE
YJIaBJIMBAIOTCA COBPEMEHHBIMU JHATHOCTUYECKMMHU CpeACTBaMU. BHemiHe obOHa-
PYKHUTh MEPEXOJHYIO CTAJIUI0 MEXAY 30POBBIM OPraHU3MOM M OpPraHU3MOM, B
KOTOPOM TOJBKO HAaYMHAIOT MPOSBISITHECA MPEABECTHUKU MEPEHANPSIKEHUS, IOUYTH
HEBO3MOYKHO, TaK KaK CTPYKTYPHO-(DYHKIIMOHAJIBHBIE U3MEHEHUSI HOCAT CKPBITHIN
XapaKkTep U MPOSIBIISIOTCS OOBIYHO B 9KCTPEMAJIBHBIX CUTYAIIUSX.

ABTOMaTH3aIMs, MEXaHU3allKs, UHTEeHCU(DUKAIIUA MPOU3BOJICTBEHHBIX MPO-
LIECCOB U MH(OPMALIMOHHBIE IEPETPY3KHU CO CTPECCAMU CaMU 110 ceOe He SABISAIOTCA
BpeHBIMH (TTATOT€HHBIMU). {11 YeloBeka YMCTBEHHOTO TPyJ/la MMEET 3HAuCHUE
HE CTOJIbKO OOBEKTHBHAS TPYAHOCTH MPOU3BOJICTBEHHBIX U YUEOHBIX MPOLIECCOB,
CKOJIbKO HE3HaHUE, KaK paboTaTh, KaKk MPAaBHJIBHO HCIIOJIb30BAaTh OOJBIINE Pe3ep-
BBl CBOETO MO3ra M KaK Pean30BaTh JUYHOCTHBIE OCOOCHHOCTH B BBIMOJIHIEMON
pabote. Takum 00pa3oM, HEPBHOE NEpPEHAIPSHKEHUE He sIBisieTcs (haTalbHOW He-
U30€KHOCTBIO.

OyHKIIMOHAIbHBIE W3MEHEHUS B HEPBHOM CUCTEME WJIM JPYTUX OpraHax,
UMeIolIe 00JIe3HEHHBIN XapaKTep, KOTOPbIE XOTS M HE BBI3BIBAIOT MOJHOW HETPY-
JIOCIIOCOOHOCTH, HO BO3JCHCTBYIOT Ha IOBEJICHHUE YEJIOBEKA, MOBBIIIAS IMOABEP-
’KEHHOCTh OIACHOCTHU (CeplieuHble 3a00JIeBaHMsI, CaXapHbId 1HUabeT, MepuoIuye-
CKHU€ MPUCTYIBI CIIa00OCTH, HEJAOMOTaHMs, TOJOBHbIE 001H, OECCOHHUIIA, MOAAB-
JICHHOCTb, JIEMIPECCHS], Pa3APAXKUTEIBHOCTD U T. I1.).

PaznuuHblie n3bsSHBI OPraHOB YYBCTB, HAIIPUMEDP, YACTHUYHAS MOTEPS 3PEHUS,
IIIyXoTa U T. 1., yCTOMYMBO MOBBIIAIOT MOABEPKEHHOCTh OonmacHoCTH. Hapymenus
CBSI3U MEXJY CEHCOPHBIMHU M JBUTATEIbHBIMU IIEHTPAMHU BBICIIUX OTIEJIOB HEPB-
HOW CHCTEMBI MPUBOJAT K TOMY, YTO YEJIOBEK HECIIOCOOEH C JIOJKHOU OBICTPOTON
Y TOYHOCTBIO PearupoBaTh Ha BHEIIHUE BO3JECUCTBUS, YTO UTPAET TJIABHYIO POJIb B
Bo3HUKHOBeHUHU OosbinHcTBa HC. HeTouHble, mocnenHpie WiK 3ana3/iblBaloliye
JEUCTBUS U JBUKEHUSI — MPUYMHA MHOTHUX TPaBM.
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JleeKkThl, BO3HUKAIOIIME B COTJIACOBAHHOCTH, KOOPJAWHAIIMM IBUKCHUIA,
MPOSIBIIIFOTCS B HEJIOBKOCTH. MBIIILIBI, BBIOJHSIONIAE T€ WU WUHBIE JIBUKECHUS,
YIOPaBISIOTCSA U3 PA3JIMYHBIX JIBUTATENBHBIX LEHTPOB KOPBI FOJIOBHOTO Mo3ra. Y
MHOTHUX JIOJICH JESITENBHOCTh 3THX LIEHTPOB MPOTEKAET C HENOCTATOYHOM COTIJIa-
COBAaHHOCTBIO, B pe3yJbTaTe YEro MpH BBINOJHEHUU pabo4MX AEUCTBUM, COCTOS-
HIUX U3 CJIOKHBIX, KOMOMHUPOBAHHBIX JBM)KEHUI, MOKHO HaOJI0/1aTh HEKOTOPYIO
Pa30pBaHHOCTh: BPEMEHAMM YEJIOBEK KakK Obl TepsieTCsl, MPOIYCKAET HEKOTOphIE
JBW)KEHUS, 3aTO MOSIBJIAIOTCS JUIIHUE, COBCEM HEHYXKHBIE JUIsl 9TOM ONEpAluu; B
TaKUX CIy4yasX HECOTJIACOBAaHHOCTh ABM)KEHUU coyeTaeTcsa ¢ JedeKTaMu BHUMa-
HUS U COCTOSSHUEM DMOLMOHAJIBHON CTECHEHHOCTH.

JIromel ¢ HEYBEpEHHBIMH IBWKCHUSMU II0 BO3MOKHOCTH HE CIIEYyEeT HC-
[10JIb30BaTh Ha OMACHBIX U CJIOKHBIX paboTax.

Ha mnonaBep:XeHHOCTh OMACHOCTH BIIMAET HEYPAaBHOBELICHHOCTH 3MOLMO-
HaJIbHBIX IPOLECCOB YEJIOBEKA, HAIPUMEpP, MOBBIIMICHHAS 3MOLIMOHAIbHAS HEYC-
TONYMBOCTb, HEOKUJAHHBIE CMEHBI PAJOCTU U 3JI00bI, OCTPbIE dMOLMOHAIbHBIC
pEaKUMHy, BCHUBIILIKK Pa3IpaKUTEIbHOCTA U THEBA HA HE3HAUYUTEJIbHBIE BHEIIHHE
pazznpaxeHusi, HEOOAYMaHHOCTb MOCTYIKOB, JIMOO 3aMEAJIEHHOCTh, 3aTOPMOMKEH-
HOCTb, Upe3MEpHasi pacTePSHHOCTh YEJIOBEKa («CTpecC KPOJIMKa», T. €. YEJOBEK,
KaK KpPOJIMK TIEpe]l yAaBOM, 3aMUPAET, 3aTOPMOXKEH B TPYJAHOU cuTyauun). Bee atn
IPOSIBJICHUSI SMOLMOHAIBHOW HEYCTOMYMBOCTH PE3KO YCHIIMBAIOT ONACHOCTH
TpaBM U JakKe THOEINHU JII0JIeH.

Ha nonaBep:KEHHOCTb OIACHOCTH BIMAKOT TaKUE BPOKICHHBIE CBOMCTBA
HEPBHON CUCTEMBI, KaK €€ c1abocTh U MHEPTHOCTh. Ciiabasi HEpBHAs CUCTEMa Xa-
pakTepu3yeTcs NOBBILICHHONW BOCIPUUMYHMBOCTBIO K JIHOOBIM pa3Apa)kKUTENsAM, I10-
BBIIIEHHON YTOMJIIEMOCTBIO, CHHKEHHEM pPabOTOCIIOCOOHOCTH B HAINPSKEHHBIX
CUTYyallUsX, MOBBIIIEHHON 3MOLIMOHAIBHON HEYCTOMYUBOCTBIO U CKJIIOHHOCTBIO K
COCTOSIHMIO «CTpecca KPOJUKa», K pacTepsHHOCTH U cTpaxy. Cinabast HepBHas CHC-
TeMa 00YyCIIOBIMBAET MPOSIBICHUS TEMIIEpaMEHTa MeJaHxohauka. IHepTHas HepB-
Hasg CHUCTEMa XapaKTepHU3yEeTCSd MaJOu CKOPOCTBIO MNPOTEKaHUs ICUXWYECKHX,
MBICJIUTEIBHBIX IPOLIECCOB, HU3KOW CKOPOCTBIO IBUKEHUS, 3aMEJICHHOCTBIO TIe-
PEKIIFOYEHUSI BHUMAHHMS C OJTHOTO BHJIA AEATEIBHOCTH Ha IPYTrOW, BCIEACTBUE YETO
YEJIOBEK B CIIOKHBIX CHTYyalMsX HE yCIEBAET COPUEHTUPOBATHCS, IPUHATH pelle-
HUE U BBIIIOJHUTH HYXKHBIE JCHCTBHS.

Jlist mpodeccuit, rae BhICOKa BEPOSATHOCTh BOZHUKHOBEHUS IKCTPEMATbHBIX
CUTYalHi, TpeOyromMX ObICTPOro peteHus (JUCIeTYephl adpoIopTa, JUCIIETYEPhI
sHeprocucteM, ornepatopbl ACY, neTyuku, BOAUTENU U T. I1.), JIOJU CO clabou
WHEPTHOW HEPBHOW CHUCTEMOM MOTYT OBITh aBapUilHO OMACHBI: MOTMOHYT CaMH U
noryosT Apyrux. Takum oOpa3oM, ydeT CBOMCTB HEPBHOM CHUCTEMBI U OCOOEHHO-
CTell TeMIepaMeHTa BaXKEH JIJIsl CHUKEHUS aBapuil B yKa3aHHbBIX NPodeccusix.

YcroitunBo moBeImaT moaBep:keHHocTh HC maryOHbIe pucTpacTust K aj-
KOTOJIF0, HAPKOTUKAM, KOTOPBIE OTPULATEIBHO BIMSIOT HA MBIIIJICHUE, IOBEICHNE
U Ipyrue cepbl ICUXUIECKON KU3HU YETIOBEKa.

I1oBBIIIAIOT TOJABEPKEHHOCTh TPaBMaM HEYJIOBIECTBOPEHHOCTh YEIOBEKA
CBOEM paboTOM, OTCYTCTBHE UHTEpECca K Heil, TaKk Kak B 3TOM CiIydae OH HE CIOCO-
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OC€H TICHXOJIOTMYECKH COCPENOTOYUTh CBOE BHHUMAHHME HA TOYHOM BBIIIOJIHEHUU
TPYJOBBIX JE€HCTBUIA, U BO3PACTAET BEPOATHOCTh HEBEPHBIX OMACHBIX JCHCTBUM.

HeonwiTHOCTB, HEOCTaTOYHAS TIpO(eccroHanbHas MOArOTOBICHHOCTh Yac-
TO OBIBAIOT MPUYMHAMU TpaBM. HEONBITHOCTh MPUBOIUT K MOBBIIIEHUIO BEPOSITHO-
cTH omuoOoK, BbI3bIBatOMMX HC, K mepexuBaHUIO, HEYBEPEHHOCTHU, TPEBOTE
BCJICZICTBUE OCO3HAHUS TOTO, YTO MOTYT IMPOU30UTH OMOKU. U 3T0 mocTosiHHOE
HEPBHOE HANpsDKEHUE MPUBOAUT K OBICTPOMY YTOMJICHHIO M TOSBICHHIO HOBBIX
omn6ok. [loBeicuB cBOM mMpodeccrnoHanu3M, HAKOMUB OIbBIT, YEJIOBEK TOpas3io
MeHbIIIe nojiBepkeH omacHocty HC.

HeoctopoxHOCTh, NPOSIBIEHHAs Aa)K€ B T€YEHHE HEOOJBIIOro MPOMEXYTKa
BPEMEHH, MOXKET UMETh Tparuueckue mociueAcTBusl. JleicTBus pabOTHUKA MOMXHO
CUUTATh HEOCTOPOKHBIMH, €CJIM OH HEBHUMATEJIEH IIPU BBIIIOJIHEHUHU PabOThI, Tpe-
Oyromieil KOHIEHTPAMi BHUMaHUs, IEPEKII0YaET €ro Ha MOCTOPOHHUE MPEIMEThHI
U SIBJICHHSI WJTM HA CBOU MBICIIM U TIEPEKUBAHUS, HE CBsI3aHHBIC C pPaOOTOM; ecin He
COTJIaCyeT CBOM JIBIDKEHHUS U TOCTYIKH C TPEOOBAHHUSIMH CUTYaIllMd U OCOOEHHO-
CTSIMH TIPOM3BOJCTBEHHOTO IMPOIIECCa; €CIH MO KaKOW-TMO0 MpUUWHE HE TMOJIb3Y-
eTCsl 3alUTHBIMH TpucnocodnennsMu. CrocoOHOCTh YeIoBeKa K OCTOPOKHOCTH,
OCMOTPUTEIHHOCTH MPOSBIISAETCS B CIEAYIOMNX (OopMax: parmoHaIbHOE YIpaBiie-
HUE CBOMM BHHUMaHHWEM; NIPABHJILHOE HCIIOJIb30BaHUE, KOT/Ia HEOOXOAMMO, CO3HA-
TETBHOTO KOHTPOJIS 32 CBOUMHU TPYJOBBIMHU JICHCTBUSIMH, a KOTJIa BO3MOXHO U JI0-
MyCTUMO — I10JIaraeTcsi Ha BbIpa0OTaHHBIE aBTOMAaTUYECKHUE; AUCLUUILIIMHUPOBAH-
HOCTb, TOYHOCTb MCIOJIb30BAaHUS CPEACTB 3aLUTHI, MOJACpKAHUE MOpsIKa Ha pa-
0o4eM MecTe, KOHTPOJIb UCIIPABHOCTH 000PYOBaHMS.

OmnacHocte HC Bo3pactaer npu BO3ACHCTBUM CHENYIOIIMX HEOIAronpusT-
HBIX (paKTOpOB: MH(OPMALIMOHHBIE TOMEXH, MH(POPMAILIMOHHAS IEperpy3ka (4esno-
BEK HE CMOT MPaBWJIbHO MPUHATH HYKHYIO HH(OPMALINIO, U 3TO MPUBEJIO K OLINO-
ke) a1ubo mHpopManMoOHHAs HEAOTpy3Ka (MH(OpMaIHs OTCYTCTBOBala MM ObLIa
HEJO0CTaTOYHA JJI BHIOOpa MPaBHIBHOTO JACHCTBHS, TUOO YEIOBEK MOTEPsUT Ou-
TETHHOCTh B MOHOTOHHBIX YCJIOBHSIX OTCYTCTBUSI 3HAUMMOW MH(OPMAIINH) BBICTY-
NaroT Kak (QakTopsl pUCKa Ipu mpueme nHpopmanuu; GakTopsl prcka mpu odpa-
0oTke mHpOpMaUU (HEAJEKBATHOCTh BOCHIPHUATHS, OTPHUIIATEIbHBIE YCTAaHOBKH,
npenyOexaeHus U mp.); (pakTopsl pucka MpU MPUHATHH PELICHUN U pean3aiuu
pelieHui (HeA0CTaTOK WH(OPMALIUY, TUMUT BPEMEHU HA MPUHATHE PELICHHUs, He-
aJICKBaTHOCTh CEHCOMOTOPHBIX PEAKIUH, 3aTPYTHEHHOCTh JACHCTBUN BCIEICTBUE
Hey7A00HOro 000pyAOBaHUsI, HEYJOOHOro pabodero mecra u T. 1.). YKa3aHHbBIC
(bakTopbl MOTYT UTPaTh HE TOJIBKO BPEMEHHYIO pOJb B moBbliennn pucka HC, Ho
U JUIMTEIbHO YCUJIMBATh PHUCK BCIEACTBUE 3PrOHOMHUYECKOTO HECOOTBETCTBHUSA
000pyI0BaHUs, TEXHUKH, CPEACTB OTOOpaxkeHus nHpopmaruu, oobema nHdpopma-
IIMOHHOTO MOTOKa MCUXOJOTUYECKUM BO3MOKHOCTSIM M CIOCOOHOCTSIM Y€JIOBEKa
o npuemy, nepepabotke nHpopmanmu, peanuzanuu AeicTBuil. B 3Tom ciyudae
JUTS TIOBBIIICHUSI HAJIS)KHOCTH pabOThI YENIOBEKA U TEXHUKH, JIJIsl CHIDKEHUS Hecya-
CTHBIX CITy4yaeB HEOOXOJUMO OCYIIECTBUTH 3PrOHOMHUECKYIO ONTHUMM3AINIO 000-
pyaoBaHusl, pabodyero Mecrta, ONTUMHU3ALUIO0 HH(HOPMALIMOHHON HArpy3KHu.

[Tonsepxennocts HC 3aBUCHT OT (DyHKIIMOHAILHOTO COCTOSIHUS YEJIOBEKA.
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[Tox QyHKIIMOHAIBHBIM COCTOSTHHEM TMOHUMAIOT KOMIUIEKC XapaKTEPUCTUK
(bU3HONOTUYECKUX M TICUXOJOTUYECKUX IMPOIIECCOB, ONMPENEISIIONUX YPOBEHb aK-
TUBHOCTU OPraHOB W CUCTEM OpraHM3Ma, OCOOCHHOCTU >KU3HEIEATEIbHOCTH, pa-
00TOCIIOCOOHOCTH U MOBEJICHUS YEIOBEKA.

[lcuxuyeckoe cOCTOSTHUE — LIENTOCTHAsT XapaKTepUCTUKA TICUXUYECKOU Jesi-
TEJIBLHOCTH 32 ONPEEICHHBIA MPOMEXYTOK BPEMEHH, ITOKa3bIBaIOIIasi CBOeoOpa3ue
MPOTEKaHUS TCUXUYCCKUX TPOIIECCOB B 3aBUCUMOCTH OT OTPa)KaeMbIX SIBIICHUU
OKPYXAIOIIEr0 MHUpPA, MPEAINICCTBYIONIETO COCTOSHUS M TCHUXWYECKUX CBOMCTB
JUYHOCTU. B rpyIine ncuxudeckux COCTOSHUN 0CO00 BBIIETISIOT IMOIIMOHATIBHBIE.
OTtMeTHM, 9TO POCT pabOTOCIIOCOOHOCTH MOXKET OBITh BBI3BAH HE TOJBKO ITOJI0KH-
TEJIbHBIMHU, HO U OTPHUIATEIIbHBIMUA SMOIUSMH, a TOJOKUTEITHHBIE IMOIIMA MOTYT
SBUTHCSl IPUYMHON TMOHMKEHUSI pabOTOCIIOCOOHOCTH, HAJICKHOCTU B paborte. Ha-
npumep, K. K. [InaToHOB npuBOAUT npuMepsl THOEIN JETUUKOB MPU MOCAJIKE ca-
MOJIETa Ha a’pOJPOM B pe3yibTaTe CHUXEHUS OJUTEIBHOCTH M3-3a TOJIOKHUTEIb-
HBIX DMOIIUI.

HekoTopsle SMOIMOHATILHEIE COCTOSHUS (HApUMep, CHUIIbHAs SIPKOCTh) MO-
TYyT CTUMYJIMPOBATHh PE3KOE MOBBIIIEHUE PA0OTOCIIOCOOHOCTH, CBA3AHHON ¢ 00JIb-
IIIMMU Harpy3KaMu, ¥ TMOHMWKEHUE 3()(PEKTUBHOCTH HEKOTOPBIX BUIAOB OTIEPATOP-
CKOTO TpyJa, pabOoThI KOPPEKTOPOB U P.

Briaenstor sMonMoHanbHOE BO30YKICHUE, SMOIIMOHAIBHOE HAMPSHKEHUE W
AMOIMOHAIILHYIO HAIIPSIAKEHHOCTD.

OMOLIMOHATBHOE BO30YKIEHNE — aKTHUBU3ALIMS PA3IMYHbIX (DYHKIIMI opra-
HU3Ma B OTBET HA SMOIIMOTEHHBIE (T. €. CTUMYJIHUPYIOUIUE SMOLNUU) (HAKTOPBI; OHO
OOBIYHO HE CBA3aHO C AKTUBHBIMH BOJIEBHIMU JICHCTBUSAMH.

OMOLIMOHATBHOE HAIPSKEHUE — COCTOSIHHE, XapaKTEepU3yeMoe aKTHUBU3a-
nued pa3nuyHbIX (QYHKIHUNA OpraHu3Ma B CBSI3U C aKTUBHBIMU BOJICBBIMH aKTaMU,
LEJICHAITPABIICHHON JEATENIBbHOCTIO WIIM MOJATOTOBKOM K HEW, 0KUJAHUEM KaKOU-
100 AeSATETHPHOCTH WU OTTACHOCTH.

DOMoOIMOHATBHBIE BO30YKIEHNE W HANIPSDKEHUE MOTYT MEPEPACcTH B IMOIIHO-
HaJBHYIO HaMPSHKEHHOCTh — COCTOSIHHUE, XapaKTePU3yeMOe TaKOW CTEMEHBIO AMO-
ITMOHATBHBIX PEAKITNI, KOTOpasi BBI3BIBACT BPEMEHHOE TIOHIKEHHUE YCTOMUNBOCTH
NICUXUYECKUX TMPOLIECCOB U MpodecCHoHaNbHON padoTrocnocobHocT. Takum 06-
pa3oM, eciu BO30YXKICHHE U HAMPsHKEHUE MPECTABISIOT COO0M MPOIIECChl yCUle-
HUS MHOTOYMCIIEHHBIX (DYHKIIMI OpraHu3ma U 3TO OMOJOTUYECKU 1EIecOo00pa3Ho,
TO TPU HANPSHKEHHOCTH BO3HUKAET BBIPAXKEHHAS TUCCOIMAIUS, JUCKOOPIMHALIUSA
GbyHKUMNA OpraHu3Ma, CHUKEHHE HAJSKHOCTH, MPOJYKTUBHOCTH B paboTe WU
MOJIHASL yTpaTa paboTOCIOCOOHOCTH.

HarnpsiakeHHOCTh MOKET POSBIIATHCS B PA3IMUHbBIX opMax:

® B TOPMO3HOW — B BUE 001l 3aTOPMOKEHHOCTH BILIOTH JI0 MOJHOIO CTY-
nopa (COCTOSIHUSI OIECTIEHETIOCTH);
® B BO30yIUTEITHHOMN, UMITYJILCUBHOW — C OIMMMOOYHBIMHU, HEOCMBICTICHHBIMH,

Xa0TUYECKUMHU JIEUCTBUSIMHU, IEUCTBUSIMU «HA000POTY;

e B nuddy3HO hopme, coueTarolien WM Yepeay IOl BhIllIeyKa3aHHbIE J1Ba

BU/JIa HAIPSHKEHHOCTH.
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XapakTepHbIMU MPOSIBJICHUAMHU HANPSHKEHHOCTU SIBIIIIOTCS  BPEMEHHOE
YXYAIIEHUE BOCIPUATHSA, YMEHbIICHHE 00beMa BHUMAaHUs, MaMsITH, OUIMOOYHOE,
HCKQKEHHOE BOCIPOU3BEJCHUE B MaMATH, CHUKEHUE JIOTUYHOCTH, KPUTUYHOCTU
MBIIUIEHUS, BILJIOTh 10 a0CYpJIHOCTH, PE3KOE YXYIUIEHUE KOOPAUHAIUMU, TOYHO-
CTH, OBICTPOTHI JICHUCTBUIA.

[Ipu npeogosieHnn HANIPSIKEHHOCTH MEPEUUCIICHHbIC HAPYLIEHUSI UCUE3aI0T.

CnocoOHOCTh K JeHCTBUSM 0€3 HAIpsHKEHHOCTU WJIM, HA000pOT, Ipeapac-
MOJIO)KEHHOCTh K Pa3BUTHUIO COCTOSIHUSI HAMPSHKEHHOCTH OMPEAEISIOTCS YPOBHEM
AMOIMOHAILHON YCTOMYMBOCTH Y€JIOBEKa, 0COOEHHOCTSIMU HEPBHOM CHCTEMBI.

Kak smommoHansHOE COCTOSIHHE MOXKET OBITh paccMOTpeHa (pycTparus,
BbI3bIBaeMasi OOBEKTHBHO HEMPEOJOJIUMBIMUA TMPEMATCTBUAMU, TPYIHOCTSIMHU Ha
IIyTU K JOCTHKECHUIO JKEIAEMOU U OUYCHb BaXKHOM LETIN.

CocrosiHue ¢GpycTpaiuu, KpoMe pa3inyHbIX (PU3NOIOTHYECKUX U TICUXOJIO-
TUYECKUX PEAKIUA MO THUIY SMOIMOHAIBHON HAIpPSHXKEHHOCTH WJIM HEPBHOIO
«CpBIBay», MPOSBIAETCA TAKXKE B arp€CCUBHOCTH, NMOJYEPKHYTOU BPaKIEOHOCTH B
NOBEJCHUH, BBIPAXKEHHOW TPyOOCTH, KEJaHUU «COpPBAaTh HA KOM-TO 3J10» (arpec-
cuBHas ppyctpanus). Ho ppycrpanus nHoraa nposiBIsS€TCs U B MPOTHUBOIOIOXK-
HBIX PEAKLUAX: JENPEeccus, MOHWKEHHAs] aKTUBHOCTh («PYKH OITyCKalOTCs»), ca-
MoOHnuYeBaHue, OOBUHEHHE ce0sl B HEYynaye («s BO BCEM BHHOBAT, OUTh MEHSI HEKO-
My», «SI HA Ha 4TO HE TOXKYCh») WM XK€ B 0COOBIX (popMax Karpu3HOTO IMOBEJIE-
HUSL.

OnHO M3 XapaKTEpHBIX €€ MPOSIBICHHI COCTOMT B YIPSMOM IOBTOPEHUU
OeCIUIONHBIX JIEHCTBUI, B OBTOPEHUH OIIMOOK, MPUBOJSAIIUX K HECYACTHBIM CIIy-
yasiM. OnHax bl iepexuTbii HC 4acTo BBI3BIBAET TAKOE OCTATOYHOE TICUXUYECKOE
dpycTpupymoliee BO3ACHCTBIE, KOTOPOE elle OOoJIbIIE YBEIMUMUBAET MOJBEPIKEH-
HOCTh omnacHocTH. Tak, yenoBek, nmoctpanaBmuii ogHaxasl oT HC Ha kakoil-To
ompeniesieHHON ¢aze pabodero mporecca, MOXKET TOCTOSHHO HUCHBITHIBATH TIPU
IpUOJIMKEHNU 3TON (pa3bl HEMIPEOJOIMMOE YYBCTBO CTpaxa, JEMpPeCcChH, a MPOsB-
JSIOLIASACS BMECTE CO CTPAXOM HEYBEPEHHOCTH JBM)KEHHI MOYET BHOBb IPHUBO-
JUTH K OIMOKaM, KOTOpbIE MOTYT MOBIIeYb 3a co00it moBTopenne HC. Craructuka
MOJITBEPXKIAET, uTo cpeau nul, nepexuBmmx HC, gacto ObIBalOT MOBTOPHBIC
TpaBMBI. JIJIsl CHATHUS OCTAaTOYHBIX (PPYCTPUPYIOMIUX CIEAOB MEPEKUTON TPABMBI
MOJKET OBITh MOJIE3HA CBOEBPEMEHHO MPOBEICHHAs TICUXOTEepanusi.

®dakTopbl, ONPEACIAIONINE PA3BUTUE IMOIMOHAIBHBIX COCTOSIHUN, ObIBAIOT
BHEILIHKE U BHYTPEHHHE.

BHemnue, 3xcTpemMajibHble (PAKTOPbI — 3TO Takue (PU3NYECKUE UM UH-
(dbopMalOHHbIE XapaKTEPUCTUKU, KOTOPbIe BEAYT K Pa3BUTHIO KpailHEel cTeneHu
HaIpspKeHUs1 (PU3NOJIOTMUECKUX U TICUXOJOTUYECKUX (DYHKIMM C TOJIHBIM HCYEp-
NaHueM BceX (PU3MOJIOrMYecKuX pe3epBoB. B ciiyuae ¢popMupoBaHus ajgekBaTHOU
peaxkiuy, HampaBiICHHOW Ha MPEOJOJCHHE NEHUCTBUS SKCTPEMAbHOTO (haKkTopa
WM Ha TOJJEpKaHHEe HEOOXOIUMOTO YPOBHSI JESITEIBHOCTH TPHU MPOJIOJDKEHUN
JEHCTBUS SKCTPEMAJIbHOCTH, KaK MPaBUJIO0, HA0II01aeTCsl COCTOSHUE SMOIMOHAb-
HOTO HaIpsHKEHUSI, MOOUITU3aIlUU PECYPCOB.

61



OpnHako pa3BUTHE PEaKLUUU TPEBOTH, XapaKTEPHU3YIOIIEH TEHICHLHIO YX0/a
OT 3KCTpEMaNbHOrO (hakTOpa, HECIIOCOOHOCTh K MOOMIM3AMKU (YHKIMA BEAyT K
NOSIBJICHUIO PA3JIMYHBIX CTENEHEH 3MOLMOHAIBHOW HANpsHKEHHOCTH, BIUIOTH /0
HEPBHOTO CpbIBA, Jlerpajaluud noBeAeHUs win Tudenu. [loBbIIEHHBI YypOBEHb
TPEBOXKHOCTH YEJIOBEKA MOXKET YCKOPSThH MOSBJICHUE AMOIMOHAIBLHON HaNpsHKeH-
HOCTH U CpBIBA JICSITEIbHOCTH.

K BHYTpeHHUM SMOIIMOTEHHBIM (aKTOpaM OTHOCSTCS TaKHe XapaKTePUCTH-
KU HEPBHOM JEATENBHOCTH, KaK TEMIIEPaMEHT, YPOBEHb TPEBOKHOCTU, PUTHJIHO-
CTH (CIOCOOHOCTH MEPECTPONKU MOBEACHHUS), PPyCTPUPOBAHHOCTH, HEBPOTHUHO-
cTH (PYHKIIMOHAJIBHBIX MATOJOTUYECKUX HApPYIIEHUH HEPBHOM CHUCTEMBI) JHUYHO-
¢t ¥ T. . OHM, KaK IPAaBUIIO, OIPECISIIOT YPOBEHb TOM WJIM MHOM peakluu Yelo-
BEKa.

Boigensior cocTosiHMe cTpecca, Korja 4ejJoBEeK MOJIBEPraeTcs CaMbIM pas-
JUYHBIM BO3JEHUCTBUAM (MEXaHUYECKUE MOBpPEXKIACHUS, UHPEKus, Ooapmne (u-
3UYECKHEe HArpy3KH, TEPMUYECKHE, TICHXOTCHHBIE, BPEIHBIC M OMacHbIC BO3ICHCT-
BUs, CEpbe3HbIC KOH(IUKTHI M HEYAauu U IpYTHe BO3ACUCTBHUSA).

OpranusM OTBEYaeT OOBIYHO OJHOTHUIIHBIMU PEAKIUSMH, BKIIOYAIOIIIMH B
ce0si CTaJiMI0 TPEBOTU, MOBBIIIEHHON CONMPOTUBIIIEMOCTH OpraHu3Ma U CTaHI0 UC-
TOILICHHUSI.

Craausi TpeBOrd COCTOUT U3 ABYX ¢a3: woka — o011ee noHuxeHue QyHk-
Ui; npomusouioka — o0OI1ee MOBbIIeHHEe (YHKIUNA HE TOJBKO Hehpopediek-
TOPHBIX, HO U TOPMOHAJIbHBIX PEAKIUNA B OPraHU3ME, 3a CUET PE3KOr0 YBEJIUUCHHUS
BBIPA0OTKH Psiia TOPMOHOB (aJpEHaINH, HOPAJAPEHAINH U Jp.), KOTOpPbIE BbI3bIBa-
10T U3MEHEHHUSI B JEATEIBHOCTH CEPJCYHOM, AbIXaTeIbHOM, MBIIIIEYHOM, KPOBEHOC-
HOW, UMMYHHOM CHCTEM OpraHu3Ma JJisi MOOMJIM3AIMHN BCEX PECYPCOB.

Crannsi NMOBBILIEHHON CONPOTHBJISIEMOCTH OPraHM3Ma MOXET JJIUTHCS
OT HECKOJIbKMX MUHYT JI0 HECKOJIbKUX YacOB.

W, HakoHel, cmadus ucmouwienus, NOSBICHUS HApyLIEHUHA B OpraHU3Me

O] IEHCTBUEM U30BITKA TOPMOHOB (CIIa3M COCYAOB, TOJIOBHBIE OOJH, TIOBBIIIICHHUE
NaBJiIeHUs, WH(GAPKTHI, UHCYIBTHI, I3BBI )KETyJIKa U APYTUE MPOSBICHUS).
Kak mokaszaim uccrienoBaHHus aMEPUKAHCKUX TICHXOJIOTOB, YEJIOBEK MOXET 0e3
3HaYUMOro yiiep0da i 3I0pOBbsl BBIIEP)KATh JIMIIB ONPEAEICHHOE KOJIUYECTBO
CTPECCOB; HO Y KaXKJIOIO CBOM YPOBEHb CTPECCOYCTOMYMBOCTHU, MPEBBICUB KOTO-
pBIii, 4eTOBEK MPUOOPETAET OCTPhIC, XPOHUUECKHE COMATUYECKUE U HEPBHbBIC 3a-
OoJeBaHus, BIUIOTh 10 CMEPTEILHOTO UCX0/1A.

Bonpocsl 1J11 CaMOKOHTPOJISI 3HAHUM

. YTo Takoe «CUHJIPOM YMCTBEHHO-3MOLMOHAIBHOIO IepEHANPSKEHUSI 7
OyHKIMOHAIbHBIE U3MEHEHUSI B HEPBHOW CHCTEME U B JPYTMX OpraHax
IPU CUHAPOME YMCTBEHHO SMOIIMOHAIBHOTO MEPEHAIPSKCHHS
[Icuxnueckoe cocTosHue YenoBeka. Ero xapakTepucTuku
OMOIMOHATbHBIE COCTOSIHUS (BO30Y>KICHHS U HAIPSHKCHNUS )

DopMBbI SMOLMOHAIIBHON HANPS)KEHHOCTH

N —

[ I SN OS)
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0

Uto Takoe «bpycrparus»?

Buemnue, skctpeMarnbHble (aKTOpbI, ONPEACNSIONINEe Pa3BUTHE 3MO-
LIOHAJILHOTO COCTOSIHHS

BuyTpeHnHue amonuoreHHbie (PaxkTopbl

Bunpl oTBeTa opranuszma Ha CTpecc: CTaausl TPEBOTH, CTAINSI MOBBILICH-
HOW COIIPOTHUBIIAEMOCTHU
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Bomnpoc 7 Xapakrepuctuku npupoaabix YC

Cmuxuiinvie 6e0cmeusn — NPUPOIHBIC SIBICHUS, CO3/Ial0NINe KaTacTpoduue-
CKHME JKOJIOTUYECKUE CUTYyallMu M, KaK MPaBHIIO, COMPOBOXKIAIOTCS HapyIICHUEM
YCIIOBUM KU3HENEATEIbHOCTH HACEJICHUs, OTPOMHBIMH JIIOJCKUMH U MaTepHaib-
HBIMH MOTEPSIMHU.

[To MPOUCXOXKICHUIO CTUXUITHBIC OCICTBHSI JACIST HA SHAOTEHHBIC U 3K30TCH-
HbIE. FHO02eHHble CIMUXUIIHble 0e0Ccmaus CBSI3aHbl C BHYTPEHHEW SHEprueil 3eM-
U (3EMJICTPSACEHUS, IIyHAMU, U3BEPKEHUSI BYJIIKAHOB). JIK302€HHblEe CHUXUIIHblE
0eocmeus OOYCIOBJICHBI COJHEYHOW DHEPTUEH U CHIION TSKEeCTH (HABOTHEHUS,
IITOPMBI, TPOTIMYECKHUE IITOPMBI, OTIOJI3HH, 3aCYXH U JI.)

7.1 DHIOTeHHbIEe CTUXUITHBIE 0eICTBUSA
7.1.1 3emnerpscenus

3eMIIeTpSACEHHE - TOJI3EMHBIE TOJYKH U KOJieOaHUsI 36MHOU KOpBbI, BO3HU-
Karolye B pe3ysibTaTe BHE3AMHBIX CMEIICHUHN U pa3pblBOB B 3¢eMHOM KOpE U B MaH-
THUU, BBI3BAHHBIE OCBOOOXKIECHUEM MOTECHIIMATBHON YHEPTUH 3EMHBIX HEP.

O6nacTh BO3HUKHOBEHUS MOJ3EMHOTO TOJYKA B TOJIIE 3€MJIA Ha3bIBACTCS
ouarom 3emuieTpsiceHus. B ero mpezjenax mpoucXoIUT MPOIECC BBICBOOOXKIACHUS
HAaKOMNUBIIEKCS SHEPTUU. YUYaCTOK 3€MJIM, U3 KOTOPOTO UCXOISAT BOJHBI 3€MIIETPS-
CEHUS HA3bIBAIOT IIEHTpP 3emiieTpsiceHus  (1eHTp). B 1ieHTpe ovyara ycioBHO BbI-
JENSETCS TOUKA — TUIOIEHTP, €ro NPOeKIUs Ha MOBEPXHOCTh 36MJIM HA3bIBACTCA
SIULICHTPOM.

[To TMpPOUCXOXKIECHHUIO 3EMIIETPSICEHUS MOJPA3ACIAIOT HAa TEKTOHUYECKHE,
ByJIKaHMYECKHE, OOBaJibHBIC. [lepBbie CBS3aHbl ¢ TEKTOHUYECKUMU JBUKCHUSIMU
36MHOM KOpbl U MAaHTHH, BTOPbIC — C U3BEPKEHUSIMH BYJIKAHOB, TPEThU — C O0OBa-
JaMH. BOJBIIMHCTBO 3EMJIETPACEHUN TEKTOHMYECKOTO MpoucxoxacHus. 1o rimy-
OMHE pAaCIOJIOKEHHSI oudara 3eMJICTPSICEHHS] BBIJCISIOT TOBEPXHOCTHBIC, WIIU
obbikHOBEeHHBIE (10 70 kM), mpomexytoddsie (ot 70 mo 300 kM) m riayOokue
(rmy6xe 300 kM) 3emueTpsiceHusi. BOJMBIIMHCTBO 3€MIIETPSICEHUN SIBISFOTCS TO-
BEPXHOCTHBIMU. [1yGke 720 KM 3eMIETpsICEHHI 3aperucTpUpPOBAHO HE OBLIO.
Cspiie 75% dHEpPruu, BhIICICHHON MPU 3€MIIETPSICEHUSX, TPUHAJIEKUT OBEPX-
HOCTHBIM U TOJIBKO 3% — rITyOOKHUM.

3eMIIETPSICEHUS O TAXKECTH MEIUKO-CAHUTAPHBIX MOCIEACTBAN 3aHUMAIOT
BeJyIllee MECTO CPEJIM CTUXUIHBIX O€ICTBHI

[Ipu oueHKe KOJIMYECTBA SHEPTUH, BBIAEISIOICHCS MIPU 3EMJIIETPSICEHUH, pe-
KOMEH/IOBAaHO MNPUMEHATh eAuHyro 12-0amnpHyro mkany MS5K-64. K Gonbiimm
pa3pyIICHUSIM | KePTBAM MIPUBOJISIT 3EMJICTPSICEHHS B 6 OAJIIOB U BHIIIIE.

[To cune 3emueTpscenus AesIT Ha cliadbie U criibHbIE. K CHIBHBIM OTHOCST
3eMJICTPSICEHUsI C MarHUTy o Oosee 5,5. Exxeromno Ha 3emiie mMpOUCXOIAT COTHU
THICSY 3€MJICTPSICEHUI, U3 HUX OJIHO KaTacTpo(UUIECKOE U JACCITh CHIBHO paspy-
IIUTENIbHBIX 3emiieTpsaceHui. [lociienHue OTIMYarOTCA YpE3BBIYANHO BBICOKOM
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sHepruen. Tak, sHeprus ['MManmaickoro 3eMIIETPSACEHUS B BBICOKOIOPHOM YacTH
TubGera B 1950 r. Ob1a 3KBUBaJieHTHA dHEepruu B3pbiBa 100 ThIC. aTOMHBIX OOMO.
[ToaTOMY BIOJHE €CTECTBEHHO, YTO 3€MJICTPSICEHUSIM MPUHAJJICKUT TIEPBOE MECTO
10 MPUYMHAEMOMY PKOHOMUYECKOMY yIIepOy U OJHO U3 MEPBBIX MECT MO YUCITY
KEPTB.

Hanbonee u3BecTHble KatacTpoduueckue 3emiieTpsceHuss XX Beka: Kamum-
dbopnutickoe (1906r., morudso 700 Thic. yenoBek), Meccunckoe (1908 r., 82 Thic.
yenoBek), Tokuiickoe (1923 r., 140 Teic. yenosek), Kuralickoe (1976 r., okomno
150 TeIC. yenoBek), Mekcukanckoe (1985 r., 10 Teic. yenoBek), ApmsHckoe (1988
r., 6osiee 25 Thic. yenoBek) u Typerkoe (1999 r., 16 ThIC. yenoOBEK).

25% Tepputopun Poccum cumTtaercsi ceicMuuecku onacHeiM. B Poccum k
HanOoJIee OMAacCHBIM CECMHYECKUM palioHaM oTHocsTcs KaBka3, Anraii, 3abaiika-
nwe, Janbauit Bocrok, Caxanmun, Kypunsckue octpoBa, Kamuatka. [ToctosHHOM
yTPO3€ pa3pyLINUTEIbHBIX 3eMIIETPCEHUI ToABEpxKEHO 20% TEPPUTOPUN CTPAHBI.

[Ipu 0OBsiBICHUM 00 yrpo3e 3eMJICTPSCEHUS Ha YJIHIE HEOOXOIUMO 3aHSTh
MECTO BJlaJieKe OT CTPOCHUM, MOCTOB U JIMHUHN niepeaad. Ecnu 3emierpsicenue 3a-
CTajio Bac B MOMEIICHUH, CAMOE HAJIE)KHOE YKPBITUE - BEHTWISIIITUOHHBIC [IAXThI U
KOPOOBI.

7.1.2 llynamu

OrpomHble, pa3pylIUTEIbHON CHIIBI BOJHBI, BOBHUKAIOIIUE MTPU JOKAJIbHOM
W3MEHEHHUH YPOBHS BOJbI BCIEACTBHUE MOJABOIHBIX 3€MJIETPSICEHUN (C MAarHUTYAOU
oonee 7.. OHU pacpOCTPaHIIOTCS BO BCE CTOPOHBI OT MECTa BOZHUKHOBEHHUS CO
ckopoctbio 0 1000 km/4. B oTkpeiTom OkeaHe niuHA IlyHAMU HU3MEPSIETCS COT-
HsiMu kusioMeTpoB (110 400) mipu BeicoTe okosio 1 M (10 3 m). [TosToMy B OTKpHI-
ToM OkeaHe OHU OOBIYHO HE3AMETHBI JIJSl CYJOB. Y OeperoB CKOpPOCTh IyHAMHU
yMEHbIIAaeTCs, a BbicoTa yBennuuBaercs 10 30 M u Oonee. Hambosee BbIcOKHE
BOJIHBI, 10 30—40 MeTpoB, 00pa3yroTCsi y KPYTHIX O€peroB, B KIMHOOOPa3HBIX
OyXxTax W BO BCEX MECTax, IJIe MOXKET Mpou30uTH (pokycupoBka. Paiionsr modepe-
Kbsl C 3aKPBITBIMU OyXTaMU SIBJISIIOTCA MEHee onacHbIMU. [{yHamu 0ObIYHO MpOsiB-
JSIeTCS KaK CepHsl BOJIH, TaK KaK BOJHBI JJIMHHBIE, TO MEXIYy NPHUXOAaMH BOJIH
MOXET MPOXOAUTH Oojee yaca. IMEHHO MOATOMY HE CTOMT BO3BpallaThcs Ha Oe-
per mocJe yxo/a OYepeAHON BOJIHBI, & CTOUT BBIKAATh HECKOJIBKO YacoB.

OO6pymmBasch Ha Oeper, 3T BOJHBI BbI3bIBAIOT KaTaCTpOPUUECKUE pa3pyliie-
HUS, YHOCAT Y€JIOBEUECKHUE KU3HU, MPUUMUHAIOT MUUIMOHHBIE YOBITKU. B pe3yiib-
TaTre 3EMJIETPSICEHUS] pACHpPOCTPaHAETCS HECKOJIbKO BOJH. bonee 80 % wmyHamwu
BO3HMKAIOT Ha nepudepun Tuxoro okeana

Hauunas ¢ VII B., 3apeructpupoBano okojio 150 nyHamu. bonabmmuHCTBO 1y-
HaMu BoO3HUKaeT B Tuxom okeane. KpymnHueliimee u3 HaOMIOAaBIIMXCSA IIyHAMU
npouzonuio y nodepexns Mugonesun B 2004 r. KoinuecTBO 4€I0BEUECKUX KEPTB
110 HEKOTOPBIM OlleHKaM cocTaBuiio 0osee 300 ThiC.
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B Poccun Bo3pencTeuio nynamu noasepkensl Kamuarka, Kypunsckue u Ko-
MaHAOpCKUE ocTpoBa U yacTuuHo CaxanuH. 3a nociueanue 200 ser ormeyeHsl 14
yHamu, 4 U3 HUX ObLIM KaTacTpOPUUECKUMHU.

[IepBoe HayyHOE onucaHue sBJICHUS nan Xoce ae Akocrta B 1586 B Jlume, llepy,
MIOCJIE MOITHOTO 3€MJIETPSICEHUS], TOTa IlyHaMH BbICOTOM 25 METPOB BOPBAJIOCH Ha
cyury Ha paccrostue 10 k.

Ilpuyunet oopazoeanus yynamu

3eMIIeTpsSICEHUsI, U3BEPKEHUS BYJIKAHOB U JIPYTHE IMOJBOJHBIE B3PHIBHI (B
TOM YUCJIE B3PbIBbI MOJBOJHBIX SIACPHBIX YCTPOUCTB), OMOJI3HH, JIEHUKHU, METEO-
PUTHI U APYTUE pa3pylICHUs BbIIIE UM HUKE YPOBHS BOJIbI — BCE MEPEUUCICHHOE
COIIPOBOXK/IAETCS PE3KUM CMEIIEHUEM (MOJHATHEM WIM OIyCKaHUEM) y4dacTKa
MOPCKOTIO JIHA, YTO U SIBJISIETCSI OCHOBHOM MPUYMHON IIyHAMHU.

Haubosee pacnpocTpaHéHHbIe MPUYHHBI

1. Iloosoonoe zemnempscenue (oxkoio 85 % Bcex 1yHamu). [Ipu 3emierpsce-
HUU TI0]1 BOJAOU MPOUCXOIUT B3aUMHOE CMEILICHHE JHA 110 BEPTUKAJIU: YaCTh
JTHA OITyCKaeTCs, a 4acTh MpunogHuMaetcs. [IoBepXHOCTh BOJIbI IPUXOJIUT B
KoJie0aTeIbHOe JBIKEHUE MO BEPTUKAIM, CTPEMSICh BEPHYTHCS K UCXOJIHO-
MYy YPOBHIO, — CpPEIHEMY YPOBHIO MOPs, — U MOPOXKIAET ceputo BoiH. [la-
JIEKO HE KaK/10€ MOJIBOJHOE 3eMIIETPSICEHHUE COMPOBOXKAAETCs yHaMu. L1y-
HAMHUTE€HHBIM (TO €CTh IMOPOKIAIOIIUM BOJIHY I[yHAMH) OOBIYHO SIBJISIETCS
3eMIJICTPSICEHUE C HErNIyOOKO pacrnoyiokeHHbIM oyaroM. [IpoGiema pacmo-
3HaBaHMS I[YHAMUTE€HHOCTU 3EMJICTPSICEHHS] A0 CHX IOp HE pElleHa, U
CIIy’KOBbI TPETYNPEKACHUS OPUCHTUPYIOTCA HAa MAarHUTYIy 3€MJICTPSICEHUSI.
Haubonee cuibHBIE I[yHAMH TE€HEPUPYIOTCS B 30HAX CyOAyKIuu. Takxke,
HEO0OXOJAMMO YTOOBI TIOJIBOJHBIM TOJYOK BOIIET B PE30HAHC C BOJHOBBIMU
KOJICOAHUSIMU.

2. Onon3nu. llyHamu Takoro TUIa BO3HUKAIOT Yalle, YEM 3TO OLICHWBAJIU B
XX Beke (0koso 7 % Bcex IyHamH). 3a4acTyrO 3€MIICTPSICEHUE BbI3HIBACT
ONOJI3€Hb, U OH K€ TE€HEepHupyeT BOJHY. 9 uronsg 1958 roga B pe3ynbrare
3emiieTpsiceHus Ha Ausicke B OyxTe JIuTyiis BO3HMK onoi3eHb. Macca nbia
U 3eMHBIX TOpojJ oOpymmiaack ¢ BbicoThl 1100 M. O6pa3oBanack BOJHA,
JIOCTHTIIAs HA IPOTHBOIONOKHOM Gepery OyxThl BhIcoThI Gomee 524 m.[*I]
[Togo6GHOro poja ciyyad BeCbMa PEAKU U, KOHEUHO, HE PACCMATPUBAIOTCS B
KadyecTBe 3TajioHa. Ho HAMHOTO 4aille TPOUCXOAT MOABOJHBIE OMOJI3HU B
JenbTaxX peK, KOTOPhIe HE MEHEEe OTacCHBI. 3eMJICTPSICEHUE MOXKET ObITh IIPH-
YUHOW OTOJI3HS U, HampuMep, B UHI0HE3MH, T11e 0YeHb BEJIUKO IIeNb(oBoe
OCaJIKOHAKOTUICHHE, OTOJI3HEBhIE IIyHAMU OCOOCHHO OIACHBI, TaK KaK CITy-
YaIOTCS PETYJISIPHO, BBI3BIBAS JIOKAJIBHBIE BOJIHBI BBICOTOM Oosiee 20 METpOB.

3. Bynkanuueckue u3Bepskenus (0koio 5 % Bcex myHamu). Kpynnasie noaBo-
HbIE U3BEpKEHUs 001a7aloT TakuM ke 3(PGeKToM, 4TO U 3eMIIETPSCECHHUS.
[Ipy CuIBHBIX BYJKAaHUYECKHX B3PbIBaX 00pa3yrOTCS HE TOJBKO BOJIHBI OT
B3phIBA, HO BOJA TAKXKE 3aIOJHSET MOJOCTU OT MU3BEPTHYTOro MaTepuaia
WU JlaXKe KajbJepy, B pe3yJibTaTe 4ero BO3HMKAET JJIMHHAs BoJiHA. Kiac-
CHUYECKUH TpuMep — IyHaMH, oOpa3oBaBIieecs nocie u3BepxxeHus Kpaxa-
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BF%D1%80%D0%B5%D0%B4%D1%83%D0%BF%D1%80%D0%B5%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BE_%D1%86%D1%83%D0%BD%D0%B0%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BD%D0%B0_%D1%81%D1%83%D0%B1%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%85%D1%82%D0%B0_%D0%9B%D0%B8%D1%82%D1%83%D0%B9%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%BE%D0%BB%D0%B7%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D1%83%D0%BD%D0%B0%D0%BC%D0%B8#cite_note-8
https://ru.wikipedia.org/wiki/%D0%A6%D1%83%D0%BD%D0%B0%D0%BC%D0%B8#cite_note-8
https://ru.wikipedia.org/wiki/%D0%A6%D1%83%D0%BD%D0%B0%D0%BC%D0%B8#cite_note-8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D0%BA%D0%B0%D1%82%D0%B0%D1%83

tay B 1883 romy. OrpoMHbIe IfyHaMu OT ByJikaHa Kpakaray HaOmroqanmch B
raBaHsIX BCEr0 MUpPA M YHUUTOXWIM B oOuiei cioxnocty 5000 kopabnuei,
noru6110 36 000 yenosex’.

4. Jlpyrue BO3MO>KHBIE IPUUNHBI

e UYenoBeueckas eATENbHOCTh. B BEk aTOMHOI 3HEpruu y 4ejioBeKa B pyKax
NOSIBUJIOCh CPEICTBO BBI3bIBATH COTPSACEHMS, pPaHbLIE JOCTYIHBIE JIMIIb
npupoze. B 1946 rony CIIIA npousBesnn B MOPCKO JaryHe riryouHoi 60 m
NOJIBOJIHBII aTOMHBIN B3pBIB C TPOTUJIOBBIM 3KBHBaJIEHTOM 20 TBIC. TOHH.
Bo3nukias npu 3ToM BoaHa Ha pacctosHud 300 M OT B3pbIBa MOIHAJIACH HA
BBICOTY 28,6 M, a B 6,5 kM 0T snuuenTpa emé gocturana 1,8 M. Ho s
JAIBHETO PacIpOCTPAHEHUs BOJIHBI HY’KHO BBITECHUTH WJIM MOIJIOTUTH He-
KOTOPbIH 00BEM BOJIbI, IOATOMY BOJHBI OT MOJIBOJIHBIX OMOJI3HEHN U B3PHIBOB
BCErJga MMEIOT JIOKaIbHBIM Xapakrep. Eciu OIHOBpEMEHHO NPOU3BECTH
B3PBIB HECKOJBKUX BOJIOPOJIHBIX OOMO Ha JHE OKeaHa, BJIOJb KaKoW-In0o
JMHUYU, BO3MOKHO 0Opa3oBaHue Oosiee BBICOKOW BOJHBI, 32 CUET KyMYJisi-
TUBHOTO 3(QeKTa, HO HE MOMNaAaloIIee B KATETOPUIO IyHAMH B CUJy TOTO,
YTO JJ11 (POPMUPOBAHUS IIyHaMH TpeOyeTCsl CABUT BCEM TOJIIIM BOJbI, TOT /1A
KaK B3pbIB (DOPMUPYET TOJIBKO MOBEPXHOCTHBIE BOJIHBI. KoMIbloTepHOE MO-
JENUPOBAHNUE TAKUX SKCIEPUMEHTOB IPOBOIMIMCH U JOKA3AJI0 OTCYTCTBHE
KaKUX-TM00 CYIIECTBEHHBIX PE3YyJbTaTOB MO CPaBHEHHUIO C Oojiee IOCTYyI-
HBIMU BHJIaMU BOOpY>KeHUM. B HacTosiee Bpems J1t00ble MOJBOIHbIE UCTIbI-
TaHWS AaTOMHOTO OPY>KHS 3aIIPEIIECHBI CEPUEN MEXTYHAPOIHBIX JOTOBOPOB.

o [lanenue kpynHoro HeOeCHOro Tena (KpyHmHbIA — C pa3MepaMu OKoJo 1 kM
B IMaMeTpe U 00Jiee) MOKET BbI3BaTh OIPOMHOE IyHAMH, TaK KaK, UMEsl OT-
POMHYIO CKOpPOCTbh MaJeHHs (IECSATKH KHIOMETPOB B CEKYHIy) M Maccy
(MuTMapAbl TOHH U OoJsiee), NaHHbIE Teja UMEIOT KOJOCCAIbHYI0 KUHETHU-
YECKYIO 3HEPIHUI0, YTO MOKET ObITh SKBHUBAJIEHTHO B3pPBhIBY MIJLIMAP/AA TOHH
TPOTUIIOBOTO 3KBUBAJIEHTA. JTa 3HEPrus nepenaércsa BoAe, CICACTBUEM Ye-
ro u OyJeT BOJIHA.

e Berep MOXET BbI3bIBaTh O0JIbIINE BOJIHEI (10 21 M), HO Takue BOJIHBI HE SB-
JSFOTCS IyHAMM, TaK KAK OHU KOPOTKOIIEPUOAHBIE U HE MOTYT BBI3bIBATh 3a-
TomieHus1 Ha O6epery. OgHAKO BO3MOXKHO 00pa3oBaHUE METEO-I[yHaMU NpPHU
PE3KOM U3MEHEHUH aTMOC(HEPHOTro AaBICHUS WJIU MIPU OBICTPOM IEpeMellie-
HUW aHOMaJIMM aTMOC(EpHOro JaBiieHus. Takoe siBIEHUE HaONIOAAeTcsl Ha
baneapckux octpoBax v Ha3bIBaeTcs puccara (en:Rissaga).

IIpu3Haku nosiBJIeHUs HYHAMU

» Bue3anmHbIil ObICTPBIN OTXOJ BOJBI OT Oepera Ha 3HAUYUTEIILHOE PACCTOSHUE
¥ ocylIKa JHa. YeM gainbliie OTCTYIHIIO MOPE, TEM BBILIE MOTYT ObITh BOJHBI
yHamu. Jlroau, Haxondiuecs Ha Oepery U He 3HarolMe 00 OMacHOCTH, MO-
I'YT OCTaTbCs U3 JHOOOMBITCTBA WK JIJIs1 cOOpa pblObl U pakyliek. B naHHOM
cllydae HEOOXOIMMO KaK MOKHO CKOpee MOKMHYThb Oeper W yJalnuTbCs OT
HEro Ha MAaKCHUMAaJIbHOE PACCTOSTHUE — TaKUM IPaBUIIOM CIEAYET PYKOBO-
JICTBOBAThCsI, HAXOMCh, Hanpumep, B Slnonun, Ha MHI00KeaHcKoM moOe-
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https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%BD%D1%8B-%D1%83%D0%B1%D0%B8%D0%B9%D1%86%D1%8B
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B5%D0%BE-%D1%86%D1%83%D0%BD%D0%B0%D0%BC%D0%B8&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BB%D0%B5%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B5_%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0
https://en.wikipedia.org/wiki/Rissaga

pexxbe Munonesun, Kamyarke. B cioyyae TenemyHamu BojiHa OOBIYHO TOJI-

XOJUT 0€3 OTCTYIJICHUS! BOBI.

» 3emieTpsiceHHe. OMUIEHTP 3EeMIICTPSCEHUS HaXOAWTCSA, KaK MpaBuio, B
okeane. Ha Oepery 3emierpsiceHHe OOBIYHO ropaszo ciabee, a 4acTo €ro
HEeT BooO11Ie. B 1fyHaMHOMacHbIX peruoHax €cTh MPaBUIIO, YTO €CIIH OLIYIla-
eTCsl 3eMJIETpSICEHUE, TO JIydllle YUTH Aajblie OoT Oepera W Mmpu STOM 3a-
OpaTbcsd Ha XOJM, TaKUM 00pa3oM 3apaHee MOJTOTOBUTHCS K MPUXOIY BOJI-
HBI.

» HeoObrunblii apelid Jibga U APYrux IUIABAIOIIMX MPEAMETOB, 00pa3oBaHUe
TPEUIUH B MPUIIAE.

» I'pomajiHbIe B30POCHI Y KPOMOK HETIOABIIKHOTO JIbAa U pU(OB, 00pa3oBaHUE
TOJTYEH, TCUCHUH.

MoseT ObITh HENOHATHBIM, MOYEMY I[yHAMH BBICOTOH HECKOJBKO METPOB
OKa3aJIOCh KaTacTpo(HUECKUM, B TO BpeMsl, KaK BOJHBI TOW ke (M JaKe 3HAUU-
TEJIbHO OOJBIIEH) BBICOTHI, BOZHUKIIIME BO BPEMS IITOPMA, K )KEPTBAM U pa3pyllie-
HUSM HE MPUBOJAT. MOXXHO Ha3BaTh HECKOJBKO (DAKTOPOB, KOTOPHIE MPUBOAST K
KaTacTpO(PUUYECKUM MOCIEICTBUAM:

v B OTKpBITOM MOpE BBICOTA BOJIHBI KaK IMPAaBHJIO HE MPEBBIMIACT IM., HO ee
ckopocTh coctarisieT 200 M/c, BOIHA CO CKOPOCThIO PEaKTUBHOTO camoJieTa
NpOJIETUT Bech TUXUI OKeaH, 32 HECKOJIBbKO YacoB, IIPH 3TOM €€ KUHETHYe-
CKasi PHeprusi npakruuecku He ocnaduer. Hampumep B 2004 romy BoiHa
BO3HUKILIAS B PE3yJIbTAaTE 3€MJIETPSACEHUS, yaapuia 1o nooepexnto Muaone-
3MH, a CIICTS 4yTh Oojee 4 yacoB, BoJHa nepeceksia Becb Muauiickuil oke-
an pocturia OeperoB Adpuxu. TakuM oOpa3om, AEWCTBHE IIyHAaMU HE
OITIACHO B OTKPBITOM OKEaHE

v' Beicota BOJIHBI y Gepera B Ciiydae IlyHAMH, BOOOIIE TOBOpS, HE SIBISETCS
OTpeAensonmM (QakTopoM. B 3aBHCHMOCTH OT KOH(HUTyparuu IHa BO3JE
Oepera, SBICHHE IIyHAMH MOXKET IIPOUTH BOBCE O3 BOJIHBI, B OOBIYHOM I10-
HUMaHUH, & KaK CepUsi CTPEMUTEIbHBIX NMPHJIMBOB M OTJIMBOB, UYTO TaKkKe
MO>KET IMPUBECTHU K JKEPTBAM U Pa3pyLICHUSM.

v Bo BpeMms ITOpMa B JBMKEHHE TMPUXOIUT JIMIIb TTOBEPXHOCTHBIN CJIOH BO-
nbpl. Bo Bpemsi iyHaMu — BCSl TOJIIL@ BOJBI, OT JHA JO MOBEpXHOCTH. llpu
TOM Ha Oeper mpu IyHaMH BBIIIECKUBACTCS 00BEM BOJBI, B THICAYU pa3
MPEBBIIAONIMA ITOPMOBBIE BOJHBI. CTOUT Takke ydecTb TOT (DaKT, 4ToO
JUTMHA TPeOHsI IITOPMOBBIX BOJH He mpeBbimaeTr 100—200 mMerpos, mpu
ATOM Y LIyHaMU JJIMHA TPEOHS pachpoCTpaHseTcsl Mo BceMy MoOepexblo, a
ATO HE OJIHA ThICSYa KUJIOMETPOB.

v CKOpOCTh BOJIH I[yHaMH, Jaxke y Oepera, MPEBHINIAET CKOPOCTh BETPOBBIX
BOJIH. KuneTnueckas sHeprust y BOJIH IIyHaMHU TAaK)K€ B THICSYM pa3 OoJIbIIIe.

v' IlyHamu, Kak MpaBWIIO, MOPOKIAET HE OHY, a HECKOJNBLKO BOJH. [lepBas
BOJIHA, HE 00s3aTeNbHO camasi OoJiblasi, CMauMBAaeT MOBEPXHOCTh, YMEHbB-
11asi CONPOTUBJIEHUE JJISI TOCJIETYIOUIUX BOJIH.

68


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BF%D0%B0%D0%B9
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v' Tlpu mTopMe BOJHEHHE HApPacTaeT MOCTEMEHHO, JIIOAW OOBIYHO YCIIECBAIOT
OTOWTH Ha 0e30MacHOe paccTOosiHUE N0 Mpuxona Ooyblux BoJH. LlyHamu
IPUXOAUT BHE3AITHO.

v’ PaspyieHre OT I[yHaMHd MOXKET BO3PAcTH B T'aBaHH — TaM, IJI€ BETPOBBIE
BOJIHBI OCJIA0JISIFOTCS, a CIEAOBATENbHO, KUJIbIE TOCTPOUKH MOTYT CTOSITh Y
camoro Oepera.

v OTCyTCTBHE y HaceJIeHHs 3JEMEHTapHBIX 3HAaHWH O BO3MOKHOM OMACHOCTH.

Tax, Bo Bpems nynamu 2004 roga, korjga Mope OTCTYIHJIO OT Oepera, MHO-

TUe MECTHBIC JKUTEIM OCTAaBAIMCh Ha Oepery — M3 JIOOOMBITCTBA WU W3

KellaHusl coOpaTh He yCIeBIIyl0 YHTH pbiOy. Kpome Toro, mocie mepBoii

BOJIHBl MHOTH€ BO3BPAIIAINCh B CBOU JIOMa — OIEHUTD YIIepO WM MBITATh-

Csl HAaWTH OJIN3KUX, HE 3HAS O MOCIEAYIOMNUX BOJHAX.

Cucrema OIOBEIICHUS O IIyHaMU €CTh HE Be3Jle U cpabaThIBaeT HE BCETa.

Pazpyiienne 6eperoBoii HHPPACTPYKTYphl yCyryosseT OeacTBue, 100aBiss

KaTacTpo(UIECKUE TEXHOTCHHBIE U COIMAIbHBIC (PaKTOPHI. 3aTOIUICHUE

HU3MEHHOCTEMH, JOJUH PEK MPUBOIUT K 3aCOJICHHUIO TTOYB.

CucreMbl mpeaynpe:KIeHusi IyHAMH

Cucrembl NpeaynpexaeHus] LyHaMu CTPOSITCS IJIaBHBIM oOpa3oM Ha oOpa-

0oTke ceiicMuueckoit nHpopmanuu. Ecnu 3emieTpsiceHre UMEeT MarHutyay 0o-

nee 7,0 (B mpecce 3TO Ha3bIBAIOT Oa/ulaMu MO Iikane PuxTtepa, XOTs 3TO omimoOkKa,

TaK KaK MarHUTyAy He u3MepsioT B Oamiax. M3mepstor B Oaminax 6aIbHOCTD, Xa-

PaKTEpU3YIOILYI0 HHTEHCUBHOCTb COTPSICEHUS TPYHTa BO BPEMsI 3€MIIETPSICEHUS) U

LEHTP PacHoJIOKEH MO BOJIOH, TO nmoAaércs NpeaynpexaeHue o ynaMmu. B 3aBu-

CUMOCTHU OT PErHOHa U 3aCEeIEHHOCTU OEperoB yCIOBUs BBHIPAOOTKH CUTHaia Tpe-

BOTH MOTYT OBITh pa3INYHbIMHU.

Bropasi BO3MOXXHOCTh MPEAYNPEXKACHUS O IIyHaMH 3TO MPEAYNpEexKICHHUE
«mo ¢akTy» — crnocod Oonee HaAEKHBIA, TaK KaK MPAKTUYECKH OTCYTCTBYIOT
JIOKHBIE TPEBOTH, HO YAaCTO TaKO€ MPEXyNpexJACHHE MOXKET OBITh BBIPAOOTAHO
ciumkoM no3aHo. [Ipenynpexnenre mo ¢akTy Moie3HO A TeNelyHaMu — TJI0-
OaTbHBIX IyHAMH, OKa3bIBAIOIINX BIUSHUE HA BECh OKEaH W MPUXOIAIINX HA JPY-
THe TPAHMIIBI OKEaHa CIyCTA HECKOJbKO 4YacoB. Tak, WHAOHE3UWCKOE I[yHaMd B
nexabpe 2004 roma nnus Adpuku sBisieTcs TeneiyHaMu. KiaccuyeckuM ciydaeM
ABIIAIOTCS AJIEYTCKUE IIyHAMH — TIOCITIE CHJIBHOTO 3aruiecka Ha AJieyTaX MOKHO
OKHJIaTh CYIIECTBEHHBIN 3aruieck Ha ['aBaiickux octpoBax. [lyist BRISIBICHUS BOJIH
I[yHaMH B OTKPBITOM OKE€aHE UCIOJIb3YIOTCSl MPUAOHHBIE JATYMKW THAPOCTATHYE-
ckoro napiieHus. Cuctema MmpeayrnpexaeHusi, OCHOBaHHAsI Ha TaKUX JaTYUKAX CO
CIyTHUKOBOM CBSI3bIO C MPUIIOBEPXHOCTHOTO Oys1, pazpadboranHas B CIIA. Obna-
PY)KHUB BOJIHY T€M WU HMHBIM 00pa3oM, MOKHO JIOCTATOYHO TOYHO OIPEIECIHUThH
BpeMs €€ MPUOBITUS B pa3IMYHbIC HACETIEHHBIC TYHKTHI.

CylIecTBEHHBIM MOMEHTOM CHCTEMBbI TPEIYNPEKIACHUS SIBISIETCS CBOEBpE-
MEHHOE pacmpocTpaHeHre uHbopMamuu cpean HaceneHus. O4eHb BaKHO, YTOOBI
HaceJIeHUE MPEACTABIIUI0, KaKylo yrpo3y HecéT ¢ coboi myHamu. B Snonun nme-
eTCsl MHOXKECTBO 00pa30BaTeIbHBIX MPOrpaMM MO MPUPOJHBIM KaTacTpodam, a B
WNupoHe3un HaceneHe B OCHOBHOM HE 3HAKOMO C I[yHAMHM, YTO M CTaJI0 OCHOBHOM

AN
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D1%83%D0%B4%D0%B0_%D0%B7%D0%B5%D0%BC%D0%BB%D0%B5%D1%82%D1%80%D1%8F%D1%81%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0_%D0%A0%D0%B8%D1%85%D1%82%D0%B5%D1%80%D0%B0
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https://ru.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%BE%D0%BD%D0%B5%D0%B7%D0%B8%D1%8F

IpUYUHON OoJbIIoro Konryectna xkeptB B 2004 rogy. Taxke Gompiioe 3HaUeHHE
UMeeT 3aKOHOJaTeNbHas 0a3a Mo 3aCTpoiKe NMPUOPEKHON 30HBI.
Haubous1ee kpynubie nyHamMu XX Bek

e 5.11.1952 CeBepo-Kypunbck. BrI3BaHO MOIITHBIM 3eMIIETpsCEHUEM (OIIeHKa
MarHuTyJlbl 1O pa3HbIM HCTOYHHKaM Kojebsercs ot 8,3 10 9), koropoe
npousonuio B Tuxom okeane B 130 kumomerpax oT mobepexbs KamuaTku.
Tpu BosnHBI BBICOTOM 10 15—18 MeTpoB (110 pa3HbIM HCTOYHHKAM) YHUUTO-
xwmn ropog Ceepo-Kypuibck u HaHecnu yuiepO psaay Mpodyux HacenEH-
HBIX MyHKTOB. [0 odunnansHpiM JaHHBIM, TOTHOJI0 O0Jee OBYX THICAY ye-
JIOBEK.

e Ausicka. BeI3BaHO 3eMJIETpsSICEHMEM C MarHUTyoi 9,1, mpousomenmmm Ha
AHJIpesTHOBCKUX OCTpoBax (AJsicka), KOTOpOE BBI3BAJIO JIBE BOJIHBI, CO
CpelHel BBICOTOM BOJIH 15 m 8 MeTpoB cooTrBeTcTBEHHO. Kpome Toro B pe-
3yJbTaTe 3eMJIETPSICEHUsS] MPOCHYJICA ByJlKaH BceBuaoBa, pacnoyioKeHHBIN
Ha OCTpOBe YMHAaK U He u3Beprasuuiics okoio 200 net. B karactpode no-
ru6so 6omnee 300 yenosex.

e 0.07.1958, 3anuB Jlutyiis, (roro-3aman AsckH). 3eMIIETPSCEHUE, MTPOU30-
niejiiee ceBepHee 3anuaa (Ha paznome dapysTep), HHUIMUPOBATIO CUIIBLHBIE
OTIOJNI3HM Ha CKJIOHE, PacoJIoKeHHOM Haja Oyxtoi Jlutyiist ropst (okono 300
MUJUTMOHOB KyOUYECKHX METPOB 3eMJIM, KaMHEW U Jbjaa). Best aTa macca 3a-
BaJiMjla CEBEPHYIO 4YacTh OYXThl M BbI3BaJla OFPOMHYIO BOJIHY PEKOPIHOMN
BBICOTHI 0K0JI0 150 MeTpoB, IBHXKYILYIOCS CO CKOpOocThio 160 km/4. Maxkcu-
MaJjbHasl BbICOTA, HA KOTOPOU ObLIM 3a()UKCUPOBAHBI pPa3pyIICHUs, BbI3BAH-
HBIE BOJIHOM, COCTaBIIsIAa 524 MeTpa HaJl ypOBHEM MODSI.

e 28.03.1964, Amnscka, (CHIA). Kpynueiiiee Ha AJISICKE 3eMIIETpsICEHHUE
(marnutynou 9,2), npousomemamee B nposuse [Ipunna Yunbsima, BbI3BaO
I[yHaMH U3 HECKOJBKHUX BOJIH, C HAHOOJbINEH BhICOTON — 67 MeTpoB. B pe-
3ynbTare KaracTpodbl (B OCHOBHOM, M3-3a I[yHaMH) IO Pa3HbIM OLIEHKaM
noru6so ot 120 no 150 uenosexk.

e 17.07.1998, Ilanya-HoBas I'Bunes. 3emierpsiceHre ¢ MarHutyaou 7,1, mpo-
M30IIIe/IIIIee Ha CeBepo-3amaJHoM Mobepexbe octpoBa HoBas ['BuHEs!, BbI-
3BaJI0 MOUIHBIN MOJBOJHBIN ONOJI3€Hb, IOPOAUBIINN IIyHAMHU, B PE3YJIbTATE
koToporo norudsuo 6osee 2000 yenosex.

e 3emuerpscenue B Muauiickom okeane B 2004 roxy. [Iponsonmo MomHen-
1iee 3eMJIETPSICEHUE — BTOPOE 110 MOIIHOCTHU U3 BCEX 3apErMCTPUPOBAHHBIX
(marautyzgoit 9,3), BbI3BaBIlIEE CaMO€ CMEPTOHOCHOE W3 BCEX H3BECTHBIX
iyHamu. OT 1myHamu noctpaaanu crpadbl Azuu (Mumonesus — 180 Thic.
yenopek, [pu-Jlanka — 31—39 Thic. yenoBek, Taumang — Ooiee 5 ThIC.
yesjoBeK U Ap.) U adpukanckas Comanu. OOlee KOJWYECTBO MOTHOIINX
IIPEBBICUIIO 235 THIC. YETIOBEK.

e O guBapsa 2005 rona, octpoBa U3y u Musks (Boctok SAnonun). 3emierps-
CEHME MarHutyJou 6,8 BbI3BAJIO IyHAMH ¢ BbICOTOM BOJHBI 30—50 cm. On-
HAaKo, 0y1aroiapsi CBOEBPEMEHHOMY NPEIYIPEKICHUIO, HACEIEHUE U3 OIac-
HBIX PailOHOB OBLIO IBAKYHPOBAHO.
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https://ru.wikipedia.org/wiki/%D0%A6%D1%83%D0%BD%D0%B0%D0%BC%D0%B8_%D0%B2_%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BE-%D0%9A%D1%83%D1%80%D0%B8%D0%BB%D1%8C%D1%81%D0%BA%D0%B5_%D0%B2_1952_%D0%B3%D0%BE%D0%B4%D1%83
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D0%B5%D1%82%D1%80%D1%8F%D1%81%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D1%83%D0%B4%D0%B0_%D0%B7%D0%B5%D0%BC%D0%BB%D0%B5%D1%82%D1%80%D1%8F%D1%81%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%85%D0%B8%D0%B9_%D0%BE%D0%BA%D0%B5%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D1%87%D0%B0%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BE-%D0%9A%D1%83%D1%80%D0%B8%D0%BB%D1%8C%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8F%D1%81%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D1%8F%D0%BD%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B5_%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8F%D1%81%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%BD%D0%B0%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D0%B2_%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B0_%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BF%D1%83%D0%B0-%D0%9D%D0%BE%D0%B2%D0%B0%D1%8F_%D0%93%D0%B2%D0%B8%D0%BD%D0%B5%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B2%D0%B0%D1%8F_%D0%93%D0%B2%D0%B8%D0%BD%D0%B5%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D0%B5%D1%82%D1%80%D1%8F%D1%81%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B2_%D0%98%D0%BD%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%BC_%D0%BE%D0%BA%D0%B5%D0%B0%D0%BD%D0%B5_%D0%B2_2004_%D0%B3%D0%BE%D0%B4%D1%83
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D0%B5%D1%82%D1%80%D1%8F%D1%81%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B2_%D0%98%D0%BD%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%BC_%D0%BE%D0%BA%D0%B5%D0%B0%D0%BD%D0%B5_%D0%B2_2004_%D0%B3%D0%BE%D0%B4%D1%83
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%BE%D0%BD%D0%B5%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D1%80%D0%B8-%D0%9B%D0%B0%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B8%D0%BB%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BC%D0%B0%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%B4%D0%B7%D1%83_%28%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0%29
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%8F%D0%BA%D1%8D

e 2 amnpens 2007, CoioMOHOBBI OCTpoBa. BbI3BaHO 3emileTpsiCEHHEM MarHu-
TyAOUW 8, MPOU3OLIECAIINM B FOXKHOM 4yacTu Tuxoro oxkeaHa. BoiHbl B He-
CKOJIbKO METPOB BbICOTOM jgocturiv u Hopoit ['Buneun. KeprtBamu miyHamu
cTanu 52 4enoBeka.

e 11 mapra 2011, SAnonusa. CunbHeliee 3eMiieTpsiceHre MarHuTyaou 9,0 ¢
ANUUEHTPOM, HaxomamuMmcs B 373 kM ceBepo-BocTouHee TOKHO, BBI3BAJIO
LlyHaMHU C BBICOTOM BOJIHBI, npeBbiasiield 40 merpos. Ilo mosydyeHHbIM
JTAaHHBIM, TUIIOLICHTP 3€MJIETPSICEHUs] Haxoawics Ha riayouHe 32 km. Ouar
3eMJIETPSCEHUS] HAXOAWIICA K BOCTOKY OT CEBEPHOM 4acTH OCTPOBa XOHCIO U
MpoCcTUpaAJICs Ha pacctossHue okoyio 500 kM, 4TO BUAHO U3 KapThl. Kpome
TOT0, 36MJIETPSICEHUE U MOCIIEIOBABUIEE 32 HUM LIYHAMH CTAJIA MPUYUHOMN
aBapuu Ha ADC ®ykycuma I. [To cocrosauto Ha 2 urons 2011 roga oduriu-
aJIbHOE YUCJIO MOTUOIINX B pe3yibTaTe 3eMJICTPSICEHUS U IIyHaMU B SIOHUU
coctaBisier 15 524 yenomek, 7 130 4denoBeK YUCIATCS MPOMABIIUMHU 0e3
BECTH, 5 393 yenoBeK paHEHBI.

CynepuyHamu

HekotopsIMu clieManyucTaMy BBICKA3bIBAE€TCS MHEHHUE, YTO TJIABHOW IpH-
YHHOM, BBI3BIBAIOLIEH OCOOCHHO CHJIbHBIE, TaK Ha3bIBAEMbIEC CYNEPIyHaMU, — 3TO
naJicHue Ha MOBEPXHOCTh IJIaHEThl HeOecHbIX Tel. [1o ux MHeHuIo, mpociexuBa-
€TCS1 3aKOHOMEPHOCTh B PE3KUX KIMMAaTUYECKUX MU3MEHEHMSIX Ha TPaHULE IUICH-
CTOLICHA U TOJIOLIEHA U MaJEHUEM KPYITHBIX METEOPHUTOB HA 3€MHYIO IOBEPXHOCTh
U B aKBaTOPHUIO OKEaHOB. B MX HcclieoBaHUAX MPEACTaBICHbI T€0JIOrMYECKHUE, ap-
XEO0JIOTUYECKHE M UCTOPUYECKHE CBUIETENIbCTBA TPEX KPYNMHEHIINX KIMMaTHYe-
CKHUX KaTtacTpod, BO3MOXHO mHpoucxoauBmux Ha 3emue 12,900, 4300-4500 ner
ToMy Hazag U B 536—>540 rr. Hameit 3pbl. J{ns u3ydenus npoOaeMbl KOCMOT€HHBIX
IyHaMu ObLjIa CO3/1aHa MEXIyHapoAHasl Hay4yHas rpyIia.

7.1.3 13BepxeHne ByIKaHa

[Ipouecc, B pe3ynbrare KOTOPOro Ha 3€MHYIO TOBEPXHOCTh U3 INIyOUHBI I10-
CTYNaeT JiaBa, BYJIKAHUYECKUN MaTepuas, ropsiuue Ta3bl U mapbl. DTOT MPOLECC
MPOUCXOAUT BpeMsi OT BpeMeHU. OH COMpPOBOXKAACTCS 3EMIIETPSICEHUEM, OTPOM-
HBIMH BBIOpOCAMHU TMEIIa, TOPSYUX ra3oB, apa U 00JOMKOB TOPHBIX MOPO/I.

[To cTeneHu akTUBHOCTU BYJIKAHbBI JEJSIT Ha JEUCTBYIOIIHUE, TPEMITIONINE U
noryxmue. Becero B Mupe HacuuThiBaeTcs 4 ThIC. BYJIKAHOB, U3 HUX 540 neucr-
BYIOLIUX.

BOnpIIMHCTBO HBIHE ACHCTBYIOIIMX BYJKAHOB PAaCIOJI0KEHO BJIOJb KpYyI-
HBIX Pa3JIOMOB U TEKTOHUYECKH MOJBHKHBIX 00JaCTe, rI1aBHBIM 00pa3oM Ha OCT-
poBax TuUXoro u ATIaHTUYECKOTO OKEaHOB.

N3Bepxkenne Bynkana Kpakatay B 1883 r. sIBUIOCH KpYIHEHIIEH 3KOIOTH-
yeckoii katactpodoii XIX B. B pesynbrare B atmochepy Obu10 BbIOpOIIEHO Oosee
50 MJH. T BYJIKaHMYECKOTO MEeIia U MbUIA, YTO MPHUBEIO K CHUKEHUIO CPEAHETO-
noBor Ttemmnepatypsl Ha 3emiie Ha 0,5° C. KpoMe TOro u3BepKeHHE BYJKaHA CO-
MPOBOXKIAJIOCH Cepuel BOJIH IfyHaMH BbicOoTOM 30—40 M, KOTOpBIE NIPOU3BEIIN KO-
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BE%D0%BC%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B_%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0_%28%D0%B0%D1%80%D1%85%D0%B8%D0%BF%D0%B5%D0%BB%D0%B0%D0%B3%29
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BD%D1%81%D1%8E
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B0%D1%80%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%90%D0%AD%D0%A1_%D0%A4%D1%83%D0%BA%D1%83%D1%81%D0%B8%D0%BC%D0%B0_I
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B5%D0%B9%D1%81%D1%82%D0%BE%D1%86%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B5%D0%B9%D1%81%D1%82%D0%BE%D1%86%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D1%86%D0%B5%D0%BD

JIOCCalTbHBIE pa3pylieHus Ha ocTpoBax SBa u CymaTpa u mpuBenu K rudenu 6osee
36 ThIC. YEITIOBEK.

B Poccun B Hacrosiiee Bpemsi ByJIKAHUYECKAsl IESITEIbHOCTh 3apEeTUCTPUPO-
BaHa TobkO Ha JlanbHeM Bocroke — Ha Kamuarke u Kypunbckux octpoBax (38
BYJIKQHOB).

7.2 JK30reHHbIe CTUXUHHBIC 0e1CTBUA
7.2.1 HaBonHeHue

BpemenHoe 3aroruieHMe 3HAYMTEIBHOM YacTH CYLIM BOJOM B pE3ysbTare
IIOIbEMA YPOBHS B PEKE, 03€pe, MOPE HJIM UCKYCCTBEHHOM Bojoeme. OHO BO3HHU-
KaeT M3-32 PE3KOT0 YBEIMYECHHS IMPUTOKA TaJIbIX MM JOKIAEBBIX BOJ, 3aIPOMOK-
JIEHUsl pyclia PeKU JIbJOM, BETPOBOI'O HaroHa BOJBI B YCThSIX PEK WM Ha HU3KUX
no0epexbIX MOPEH.

B Poccun HaBOIHEHHMsI M3 BCEX UPE3BBIYANHBIX CUTYalUd MpPEICTaBIISIOT
HauOOJIBIITYIO OMTACHOCT.

OcoOblii c1yyail HABOJHEHUS — MPOPBIB IUIOTUHBI HA PEKE WM JaMObI MMOJIb-
nepa. Ilonpnep — 3TO ocylleHHas, BO3JEIAaHHAS M 3aIUMIIEHHAs OT 3aTOIUICHUS
namM0o0ii mpuOpexHasi TeppUTOpHS, Jexallias Huxke ypoBHs Mops (B Hunepnannax,
HNanuu, OPT).

[lo npuynHaM BO3HUKHOBEHHS BBIIEISIOT IOJOBOJbE (€KEr0JHO IOBTO-
PAOIINNCS UIMTENBHBIA MTOABEM YPOBHS BOJBI B PE3YJIBTaTE€ CE30HHOIO TasHHUS
CHEra) W MaBoJOK (KpaTKOBPEMEHHBIM U HENEPUOINYECKUI MOABEM YPOBHS BOJbI
B pe3yJsibTaTe OBICTPOro TasHUS CHETa IMpPHU OTTENEINH, JIEIHUKOB MPU PE3KOM IIO-
BBIILIEHUU TEMIIEPATyphl, OOMIBHBIX JOXKIEH.).

HaBogHeHusi — 3TO 3HAYUTENBHOE 3aTOIJIEHUE MECTHOCTH B PE3yJbTaTe
NOIbEMA YPOBHSI BOJIBI B PEKE, 03€PE, BOJOXPAHUIIMILE U MOPE U UX PA3JIMBA BBIILIE
00OBIYHOTO TOPU30HTA, YTO MPUIHHSIET MaTepUATbHBIN yIIepO, HAHOCUT YPOH 3710-
POBBIO HACEJIEHUS WU MPUBOJIUT K THOENN JTIOAEH.

Kiaaccupukanusi HapoJHeHMi 0 NMPUYMHAM BO3HUKHOBEHHUSI U MX Xa-
PAKTEPUCTUKH:

1. ITosi0oBOABE - MEPUOAUYECKH MOBTOPSIOIIMNCS MOABEM YPOBHS BOJBI B
peKax, BbI3bIBAEMBbI OOBIYHO BECEHHUM TastHUEM CHETa WM OOMJIbHBIMU JOXKASIMU
HA PaBHUHHBIX pEKaxX HABOJHEHUS, CBA3aHHBIC C MaKCHUMAJIBHBIM CTOKOM OT Be-
CEHHero TasgHus cHera. OHM OTJIMYAIOTCS 3HAYUTEIBHBIM U IOBOJIBHO JTUTEIIBHBIM
IIOIEMOM YPOBHS BOJIBI B PEKE.

JI1st TOPOIOB M HACEJIEHHBIX IIYHKTOB CYLIECTBYIOT ITOHATHUS MOATOIICHHE
U 3aTOIlICHHeE.

3aromiieHue - 3TO NOKPBITUE TEPPUTOPHH BOJOU B MEPUOJ MOJOBOIS WIH
MIaBOJKOB.

30Ha 3aTOIUIEHUS - TEPPUTOPHS, IOKPbIBa€Masi BOJIOM B pe3yJIbTaTe MPEBbI-
IICHUS IPUTOKA BOABI IO CPABHEHHIO C MPOITYCKHOM CIIOCOOHOCTHIO.
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30HO# KaTacTpO(UIECKOTO 3aTOTUICHUS TIPUHSITO CYUTATh 30HY 3aTOTICHUS,
Ha KOTOPOM MPOU30IILIa THOEIb JTI0IeH, CeTbCKOX035HCTBEHHBIX )KUBOTHBIX U pac-
TE€HHM, TOBPEKAECHBI UM YHUUYTOKEHbI MaT€pUaIbHbIE LIEHHOCTH, a TAKKE HaHe-
ceH yuiepO OKpy:Karoued NMpupogHOi cpese. 3aTONIeHUe MECTHOCTH, HE COIpOo-
BOXK/IAIOIIEECs] MaTepUaIbHBIM YIIEpOOM, CUUTAETCS MPOCTO PO3JIUBOM PEKH, 03€-
pa WM BOJOXPAaHUJINILA.

[Ipy moaTONMIEHUM BOJIa MPOHUKAET B IMOJBAJIbHBIC MOMEIICHUS Yepe3 Ka-
HaJau3aluio (€CJIM OHa UMEET BBIXOJ K PEKE); MO TEIIOBBIM, BOJOIPOBOIHBIM U T.
1. KanaBam 1 TpaHIllesM WIHM U3-3a HOJNOPa TPYHTOBBIX BOJ.

IHoaromienue - 3TO MOBBIIIEHHWE YPOBHS T'PYHTOBBIX BOJI, Hapyllaroliee
HOPMAaJbHOE HMCIOJIb30BAHUE TEPPUTOPUHU, CTPOUTEIHCTBO M SKCILTyaTallUI0 pac-
MOJIOKEHHBIX HA HEMl OOBEKTOB.

2. ITaBoakM - KPaTKOBPEMEHHOE U HEMEPUOAUYECKOE YBEIMUYEHHUE pacxoaa
BOJIbI B PEKE B pe3yJIbTaTe JIMBHEBBIX JI0XKICH, CBSI3aHHBIX C yparaHaMu WA OY€Hb
OBICTPBIM TassHUEM CHETa B ropax, BbI3BAHHBIM MPOAOJKUTEIILHON JKapoit

KaracTpoduuecknii maBoAOK - BBHIJAAIOIIMICA 110 BEJIUYMHE U PEAKHUH IO
MIOBTOPSIEMOCTH MMABOJIOK, MOTYIIUM BBI3BATh KEPTBBI U Pa3pyIICHUS.

3. HaBogHeHus, BhI3BAaHHBIE B OCHOBHOM OOJBIIMM CONPOTHUBIEHUEM, KOTOPOE
BOJHBIA TOTOK BCTpedaeT B peke. [IpoucxoauT Takoe, OoJbllIed YacThiO, B
HayaJie Wiy B KOHIIE 3UMbI IIPH 32K0pax M 3aTOpax JibJa.

3aTop — 3arpoMokaeHuE pyciia PeKH JIbJIOM BO BpeMs JIEIOX0/1a Ha peKax,
TEKYIIUX C I0Ta Ha CeBEp, TaK KaK IOKHBIC YYACTKH PEKHU OCBOOOXKIAIOTCS OTO
Jbaa OOBIYHO paHbIlle, YEM CEBEPHBIE, U HAYaBIIUICS JIE0OXO BCTpEUYaeT Ha CBO-
€M IIyTU NPEnsiTCTBUE B BUJIE JIEOCTABA. 3aTOP BBI3BIBAET MOTbEM YPOBHSI BOJbI B
MECTe CKOIUICHHUS JIbJla U Ha HEKOTOPOM YYacTKE BBIIIEC HET0. 3aTOp Jibja 0OBIYHO
oOpasyeTcsi B KOHIIE 3UMbl U B BECEHHUU TMEPUOJI MPH BCKPHITHH PEK BO BpeMs
pa3pylIeHHs JIEASHOTO TOKPOBaA.

3aTop — 3TO CKOIJIEHHWE KPYITHO- U MEJIKOOUTHIX JIbIUH.

3axop - sBJIEHHE, CXOJIHOE C 3aTOPOM JibJa. Ho 0H cOCTOUT U3 CKOTUIEHHMS
PBIXJIOro JbJa (11yra, HeOOJbIINE JBAUHKN) U HaOJt01aeTcd B Havalle 3UMbIL. 3a-
KOpbI 00pa3yroTcs Ha peKkax B nepuoj (hopMupoBaHMs JIeAIHOro nokposa. Heoo-
XOJIMMBIM YCJIOBHEM 00pa30BaHUsl SIBJISIETCS BOSHUKHOBEHUE B PyCJi€ BHYTPUBO/I-
HOTO JIbJIa U €r0 BOBJIECYEHHE MOJ KPOMKY JIEASHOIO NMOoKpoBa. Pemaromiee 3Have-
HUE UMEET MOBEPXHOCTHAsI CKOPOCTh TeueHus (Oonee 0,4 m/c), a TakxKe Temmepa-
Typa BO3[lyXa B IEPUOJI 3aMEP3aHUsL.
3aX0ophl MPUYPOUYCHBI, B OCHOBHOM, K TTOCTOSSHHBIM M€CTaM OOpa30BaHUS: ydacT-
KaM TOJIbIHEHN, OPOKUCTHIM YYaCTKaM U y4aCTKaM C PaCTUTENbHOCTBIO, HE OTMH-
paroiieit 10 Hayaia JieJoctaBa. B HEOOIBIINX BOJIOTOKAX MEIUOPATUBHBIX CHCTEM
3aKOpbl B OCHOBHOM CBSI3aHBI C 3aHOCOM pPYyCJia CHETOM, CAYBaeMbIM C monei. Oc-
HOBHAs PUYMHOMN 32)KOPOB U 3aTOPOB MPUHAITO CUYUTATh 00pa30BaHUE 3HAUUTEIIb-
HbIX CKOIUIEHMW WIyTM W JOHHOTO JibJla B pycllaX pPEeK B MEPUOJ PE3KOTo
NOXOJIOJAHUs MO3/IHEW OCEHbIO U B Hayaje 3UMbl, BBI3BIBAIOIINE CTECHEHUE BOJ-
HOT'O CEUEHHUS U CBSI3aHHBIM C 3TUM MOJABEM YPOBHS BOJIbI HEMOCPEIACTBEHHO Ha
Y4YaCTKE 3a)K0pa U BBIIIIE 10 TEYECHHUIO.
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HaronHble HABOJAHEHUsI BbBI3BIBAIOTCS JIEMCTBUEM IITOPMOBBIX M yparas-
HBIX BETPOB. Takue BJICHUS CIy4arOTCs B MOPCKUX YCThSIX KPYITHBIX PEK, a TAKKe
Ha OOJIBIIMX 03€pax W BOJOXpaHWIMUIIAX. [ TaBHBIM yCIIOBUEM HArOHHBIX HaBOJ-
HEHUU CIY)KUT CWIbHBIA M TPOJOJDKUTENbHBIA BeTep (CKOPOCTh BeETpa
00BIYHO JOCTHUTAET 25 M/C U OoJiee), MPOUCXOSIT OHM B JIFOOOE BpeMs roja.

HaBoaHeHus1i, CBA3aHHbIE C IPOPHIBOM IJIOTHH.

OGpazyercs BOJIHA MPOPBIBA, MPUBOJIAIIAS K 3aTOTUICHUIO OOJBIINX TEPPH-
TOPUHN U K pa3pyIICHUIO WIH MOBPEKICHUIO BCTPEUYAIOUINXCS HA MTYyTH OOBEKTOB.

Knaccudgukanus HaBoaHEeHHU#l M0 pa3MepaM U MacITadaMm yObITKA:

o Huskue (Majble) — HAHOCAT HE3HAYUTENBHBIA yiiepd. OXBaThIBAIOT He-
Oonbiue npuOpexHbie TeppuTopuu. [loyTn He HapyHIalOT pUTMa >KU3HU
HACEJICHHUS.
3arammBaetcs 10% cenpbXxo3yroauu.

o BbIcOKHe — HAHOCAT OIIYTUMBIM MOpaJIbHBIN U MaTepUalibHbIN yiiepo. Ox-
BaTHIBAIOT 3HAYUTEIbHBIE 3€MEJIbHBIE YYACTKH PEYHBbIX AOJUH. [IpuBOIAT K
YaCTUYHOM ABaKyauuu jrojeil. 3atamnubaercs 10-15% cenpxo3zyroaui.

o Boigawommuecs (cuiabHble) — HaHocsaT 0oblnoi MaTepuaabHBIN yIIEpO.
OxBaThIBalOTCA 1I€JIble peuHble OacceilHbl. 3ararauBaerca npumepHo 50-
70% cenpxo3yroguid. ITpuBoAsT K MacCOBOI 3BaKyallid HACEJICHUS U MaTe-
pHUATBHBIX LIEHHOCTEW M3 30HBI 3aTOTUICHUS U 3aIIUThI XO3SMCTBEHHBIX 00b-
€KTOB

« Karacrpoduueckne — HaHOCAT OTPOMHBIN MaTepHANIbHBIN yiiepd u mpu-
BOAAT K rudenu mozeil. OXBaTbIBae€T IPOMAaJHbIE TEPPUTOPUH B Mpeaesiax
HECKOJIbKMX PEUHBIX cUCcTeM. 3atamuBaeT 6onee 70% cenbxo3yroauii, Ha-
CEJICHHBIE ITYHKTBI, IPOMBILIJIEHHbIE TpeanpusaThs. IlonHoCThIO MapanusyeT
XO34MCTBEHHYIO 1€ TEIbHOCTb.

HaBonnenus yrpoxarot noutu 70% nosepxnoctu 3emnn. B Poccun HaBon-
HEHUSIM I10JIBEPKEHBI HU3MEHHBIE PAiOHBI LIEHTPAJIbHON YaCTU €BPOIEHCKOMN Tep-
putopuu, FOxxnoro Ypana, rora 3anagnoii Cubupu, [ToBomxese, CeBepubiii KaBkas,
Haneuuii Boctok u ap. OOmiast miomnaas 3aTOIJICHUN B pa3HbIe TOJbI KOJIEOIeTC s
ot 50 1o 400 TEIC. KM2.

Bcro uctopuro 4enoBeyecTBa €ro NpeciiefOBAIA U MPECIHEAYIOT TaKUE TsKE-
Jble O€eICTBHS, KAK HABOJHEHUS, KOTOPBIE YTPOKAIOT MOYTU TPEM YETBEPTSIM 3€M-
HOM IOBEPXHOCTU. M3BECTHO, UTO HAa pEKax IMPOUCXOLAT CE30HHBIEC IOJIOBOIbS,
CBSI3aHHBIE C PETYJISIPHBIM BO3JCHCTBHEM KIMMATUYECKUX (PAKTOPOB, B YACTHOCTH,
¢ TassHUEM CHeEroB. [Ipy onpenesieHHBIX yCIOBUAX TaKUE Pa3JIMBBI IIPEBPALLAOTCS
B cTuxuiiHoe OenctBue. Hepenko mpuunHoOil kaTacTpoUUECKUX MABOJKOB SIBJIS-
I0TCSI CWJIBHEMIINE JIMBHEBBIE JOXKAU, PEKOPJ AABAEMBIX MMHU OCAJIKOB 3apETUCT-
pupoBad B utonie 1910 r. (Oununnunsl), Toraa 3a 24 yaca ux Bbimaio 1168 MM, a
3a 4 nus - 2233 mm. B Coenunennbix Hltatax Amepuku 40% tepputopun 00BOA-
HsAET peka Muccucnnu, Tekymas B OCHOBHOM [0 HU3MEHHOM paBHuHE. B 1973 T.
IpU CaMOM KPYITHOM NaBOJAKE OHA 3aTomuiia Tepputoputo B 50 ThIC. KM2 (TeppHu-
topust LlIBeiiapuu - 44 thic. kM2). Ho camblii Tparuueckuili pekop1 MpUHAIEKHUT
KuTaiickoil pexe Xyanxs (KenToil peke), B JOJMHE KOTOPOM >KUBET cBbie 80
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MiH. 4en. Ocenbto 1887 T. ypoBeHb BOIbI B HEW mojHsuics Oosnee yem Ha 20 M.
BbI10 3aTOTUIEHO TPU COTHU HACENEHHBIX MYHKTOB, MIPUMEPHO 2 MIIH. YE€JIOBEK
JIMIIXIIOCH KPOBa M OKOJIO 1 MJIH. YTOHYJIO.

HaBognenus nepuognuecku HaOM0at0TCs HA OONBIIMHCTBE pek benapycu.
[To moBTOpsIEMOCTH, IIOIIA/IA PACHPOCTPAHEHUSI 1 CYMMapHOMY T'OJIOBOMY Mare-
puasbHOMY yIIepOy B MaciiTabe Bceil pecnyOJIMKKM HaBOAHEHHE 3aHUMAET OHO
U3 MEPBBIX MECT B PAY CTUXUUHBIX O€JCTBUH.

Karactpoduueckum HaBOJHEHHWEM Ha TEPPUTOPUHM HAIEH pecIyOIuKH
OblT BeceHHUH MaBoJOK 1931 roga, 0cOOEHHO BHICOKME YPOBHU BOJBI HabOIIIO/1a-
nuck B Oacceitnax 3anagHoi J[Bunsbl, J{Henpa, Coxxa, bepesuHsl.

7.2.2 Tponuueckue mTopMbl (yparaHbl, ITUKIOHBI, TAaH(YHBI)

VYparausl, Oypu, CMEpUYM OTHOCATCS K TaK Ha3bIBAEMBbIM METEOPOJIOrHYe-

CKUM MPUPOHBIM SIBJICHUSM U CUYUTAIOTCS CAMBIM YaCThIM IPUPOAHBIM SBICHHUEM.

OHUM BO3HHMKAIOT B TPONUYECKUX MIMPOTAX HAJl OKEAHOM U MPEACTABISIOT
co0o0l IBUKEHHE BO3YIIHBIX Macc (BeTep) ¢ OrpoMHO# ckopocThlo. [Ipu nepexo-
Jie TPOIMMYECKHUX IITOPMOB C MOpSI Ha CYIIy OHM COMPOBOXKAAIOTCS TUTAHTCKUMU
BOJIHAMH BMECTE C JIUBHSIMU U TPO3aMHU.

B pa3HbIX cTpaHax TpONMYECKHE MITOPMbI HA3bIBAIOT MO-PA3HOMY: yparaH
IIUKIJIOH — B AMepuke, TaiipyH — B FOro-Bocrounoii A3uu u Ha [lansaem Bocrtoke,
UKJIOH — B MMuaun u banrnagem u T. 1.

Berep HaunHaeT BbI3BIBATh MOBPEXKIEHUA yxKe npu ckopoctu 20 m/c. Yerno-
BEKa OTPBIBACT OT 3€MJIM IIPHU CKOpocTu BeTpa Oosee 40 M/c. Bo BpeMs Tponuue-
CKHX ILITOPMOB CKOPOCTb BETpa 4acTo npesbimaeT 50 m/c.

Haubombiiee yncio Tpornuyeckux MITOPMOB 3apokiaeTcs B paiione JKenro-
ro Mopsa n OUIMIIUHCKAX OCTPOBOB. Hekoropsle n3 HUX pocturarotr Braauso-
CTOKa U 00JIe€ CEBEPHBIX POCCUUCKHUX MOPTOB TUXOOKEAHCKOTO MOOEPEXKbSI.

B 1970 r. tponuueckuii mTopM, oOpa3zoBaBiiMiicss Ha banrmazemi, yHec
»u3HU 300 ThIC. yenoBek. B 1991 r. Tam xe no Toit ke npuunne norudau 148 Teic.
YEJIOBEK.

B 2005 r. ot Tponnueckoro mropma Karpuna noctpananu Oonee 1,5 miH.
xuteneit FOro-Bocrounsix mraroB CIIA. [1o HeopuuuaibHbIM TaHHBIM, TOTUOJI0
6onee 10 Thic. uenoBek. [1ITopm moBiek 3a coO0OM OrpOMHBIE YEJIOBEUECKHE KEPT-
BbI, COIIMAJIbHBIE M PKOHOMUYECKHE MOTEPH JaKe B OJIHOM M3 cCaMbIX OOraThiX U
MPOIBETAIOIINX CTPAH MUPA.

MeTeopoIornyecKre ONacHbIE SBICHUS — IPUPOIHBIEC MPOLECCHI U SIBJICHUS,
BO3HMKAIOIIME B aTMocdepe MoJ NEUCTBHEM pPa3IUYHbIX MPUPOIHBIX (PAKTOPOB
WJIM UX COYETAaHUM, OKA3bIBAKOIIME WM MOTYIIIME OKa3aTh IMOPaXKarollee BO3ICUCT-
BHUE HA JIIOJICH, CEIbCKOXO3SIICTBEHHBIX KUBOTHBIX M PACTEHUN, OOBEKTHI IKOHO-
MHUKHU U OKPY>KaIOLIYIO IIPUPOIHYIO CPENY.

Bo Bpems yparana Ha OTKpBITOH MECTHOCTH Hambojee Oe30MacHbIM eCTECT-
BEHHBIM MECTOM JIJIsl YKPBITUSA SIBIISIIOTCS yIiIyOsieHus penbeda MecTHOCTH
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Jlist 0603Ha4YEHMS IBYDKEHHSI BETPa MCIIOJIB3YIOT MHOTO CIIOB: CMepY, Oyps,
yparas, mTopM, TaiipyH, IUKIOH U MHOXKECTBO MECTHBIX Ha3zBaHWidl. UTOOBI MX
CHUCTEeMaTH3UPOBaTh, BO BCEM MHpE MOJb3yI0TCs mKaaoii bogopra, kotopas mo-
3BOJISIET BeChMa TOYHO OIICHUTH CUJy BeTpa B O6aiwiax (ot 0 1o 12) mo ero aeucr-
BUIO Ha Ha3eMHBIC MPEAMETHI WM Ha BOJIHEHUE B MOpe. Y 100Ha 9Ta mIKaja eIe u
TEM, YTO OHA MO3BOJISIET MO0 ONMHUCAHHBIM B HEW MpPU3HAKAM JOBOJIHHO TOYHO OIpe-

JEUTh CKOPOCTh BeTpa 0e3 mpudopoB.

Tabmuma 17
[Mxama bodopta
CrnosecHoe JleiicTBue BeTpa
[llxana | ompexnene- CxopocTs BeTpa
HUE CUJIBI M/c (km/9ac) Ha cyme B mope
BeTpa
[Ituns. IpiM BEpTH-
0 HITrne 0.0-0.2(0.0-0.72 3epKanbHas Taa/1b MOPS
KaJIbHO
. Hamnpasnenune Betpa
| | Tz | o35 (1.08:54) | savemnonosumocy | P70 1M A rpebhe
TEPOK BOJIHBI
JIbIMa
JIBU>KeHHEe BeTpa Kopotkue BonHBI,
) Jlerkuii 1.6-3.3 (5.76 - OIIYIIIACTCS JIMIIOM, rpeOHM HE ONTPOKHUIBI-
Opu3 11.88) LIEJIECTST JIUCThS, BAlOTCA U KaXKyTCs CTEK-
JBUKeTCs (irorep JIOBHUJIHBIMH
Kopotkue xopomio Bbl-
N JIUCTBS ¥ TOHKHUE BET- DIKCHHBIC BOJIHBI
CnaOprii 34-54 ['pebuu, onpokuabIBa-
3 BH JIEPEBHEB KOJIbI-
opu3 (12,24-19,44) VoS SICh, 00PA3yIOT TIEHY, U3-
- penka o0pasyroTcs Ma-
JIeHbKue Oernbie Oapaniku
4 YmepeH- 5,5-7,9 Berep noguumaer Bonnsl yaiMHeHHbIE,
HBI Opu3 (19,8-28,44) MBUTh ¥ OYMaKKH, Oernbie Gaparku BUIHBI
MIPUBOJIUT B JIBHKE- BO MHOTHX MECTax
HUE TOHKHE BETBU Jie-
PEBbEB
5 Crexuii 8,0 -10,7 Kauvarorcs TOHKHE | XOpouIo pa3BUTHIE B
Opu3 (28,80-38,52) CTBOJIBI JEPEBbEB, HA | UIMHY, HO HE OYEHb
BOJIE MOSIBJISIFOTCS | KPYIIHbIE  BOJIHBI, TO-
BOJIHBI C TPEOHSIMU BCIOJly BUIHBI Oembie
Oaparku.
6 CunbHbBIN 10,8 — 13,8 Kauatorcss  toncteie | Haunnator  0Opa3oBbI-
opu3 (38,88-49,68) Cydbsl JIEPEBbEB, Ty- | BAaThCA KPYITHBIC BOJIHEI.
JISIT TIPOBOJIA Benwie menuctrie rpeOHU
3aHUMAIOT  3HAYUTENb-
HBIC TUIOMIA/IH.
7 Kpenkwuit 13,9-17,1 Kagarorcs CTBOJEI | BomHEI TPOMO3ATCH,
BETEP (50,04-61,56) JIepeBbEB, MATH MpPO- | TpeOHU CPBIBAIOTCS, Iie-
TUB BETpa TPYJIHO Ha JIOKUTCSA TIOJIOCaMU
0 BETPY
8 OueHb 17,2 -20,7 Berep nomaer cyubs | YMepeHHO BBICOKHE,
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KpETKui (61,92-74,52) JIEPeBbEB, WMJATH TPO- | JUIMHHBIE BOJHBEL [lo
Betep (Oy- TUB  BETpa  OYEHb | KpasM rpeOHell HayuHa-
ps) TPYIIHO 0T B3JIETaTh  OPBI3TH.
[Tomocel meHbr J1o)Katcs
psAIaMHu 1o BETPY.
9 [ITopm 20,8 24,4 Heb6onpmme moBpex- | Beicokue BosHbL. [lena
(cunbpHas (74,88-87,84) JICHHS; BETEP CPHIBACT | LIMPOKUMU  TUIOTHBIMH
Oyps1) IBIMOBBIC KOJIMAKU M | TIOJIOCAMHU JIOKUTCS  T10
Yyepemnuiy BeTpy. ['pebHu BonH om-
POKHUIBIBAIOTCI U  pac-
CBIMAIOTCS B OPBI3TH.
10 CunpHbii 24,5 -28.,4 3HauuTeNbHbIE pa3- | OueHb BBICOKUE BOJIHEI C
ITOPM (88,2-102,2) PYIICHHS CTPOEHUM, | JJIMHHBIMHU 3aru0aronn-
(monHast JIEPEBbsI BHIPHIBAIOTCS MU
Oyps) ¢ kopHeM. Ha cymie BHM3 TpeOHsamu. [Tena
OBIBaET peaKo B3JlyBAa€TCsl BETPOM
OOJIBIIUMHU XJIOMBSIMU B
BHJIE I'yCThIX mojoc. [To-
BEPXHOCTH MOps Oemast
OT IIeHBL. [ poXOT BOJIH
nono0eH ynapam. Bu-
JUMOCTBD TUTOXasl.
11 Kecrokuit 28,5-32,6 bonpmme pa3pyiienus | ICKIIOYUTENTBHO  BBICO-
LITOPM (102,6-117,3) Ha 3Ha4YMTENIbHOM | kue BoJHbIL. Cyna Bpe-
(>kecTKas npocTpaH-cTBe.  Ha | MéHaMu CKpBIBAlOTCS U3
Oyps) cyme  HaOmromaercs | Buna. Mope Bce MOKpHI-
OUYEHb PEIKO TO JUTMHHBIMU XJIOTIbSIMHU
nensl. Kpas BoiH 10-
BCIOJly CIyBalOTCSl B Iie-
Hy. BunumocTs mioxasi.
12 VYparaun 32,7 u Gonee Tsoxkenple npeaMetsl | Bo3ayx HamoJIHEH MEHOU
(117,7 u 6onee) | mepeHOCATCS BETPOM | M OpwpramMu. Mope Bce
Ha 3HAYUTENIbHbIE | IOKPHITO MOJIOCAMH Tie-
paccTosHus Hel. O4YeHb TUIOXas BH-

IIUMOCTb.

bBpu3om (0T Jierkoro A0 CWIbBHOTO OpHM3a) MOPSKM Ha3bIBAIOT BETED,

uMeronii ckopocts oT 4 10 31 munu/gac. B nepecuere Ha kunmomeTpsl (K03pdu-
nueHt 1,6) ato 6yner 6,4-50 km/gac

CKOpOCTh M HamlpaBJICHUs BETPa OMPEIETSIOT MOroy U KIUMaT.
CunbHbIE BETpbI, 3HAYUTEIbHBIE NEpenaabl aTMOC(EpPHOTO [aBJICHUA U

OOJIBIIOE KOJIMYECTBO OCAJIKOB BBI3BIBAIOT OMACHBIE aTMOC(epHbIE BUXPHU (LIMKIO-
HbI, OypH, IIKBAJIbI, yparanbl) KOTOPbIE MOTYT BbI3BAaTh Pa3pyIICHUS U YeloBeYe-
CKHE )KEPTBHI.

[{uknoH — 0011Iee HA3BaHWE BUXPEH C MIOHIKCHHBIM JIABJICHUEM B IICHTPE.
AHTHUITUKIOH — 3TO 00JIaCTh MOBBIIMICHHOTO JaBJICHHS B aTMoc(depe ¢ Mak-

cumyMoM B 1ieHTpe. B CeBepHOM moJiyliapuu BETPbl B @aHTULIMKIIOHE JYIOT IPOTUB
4acoBOM cTpenkH, a B KOKHOM — 110 4acoBO# CTpeNKe, B IUKIIOHE JIBH)KEHUE BETPA
obpatHoe.
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Yparan - BeTep pa3pyLIATEIbHOW CUIIbI U 3HAYUTEIIBHOW MPOJOJIKUTEIBHO-
CTH, CKOPOCTh KOTOPOT'O0 paBHa Wiu mpeBbimaer 32,7 m/c (12 GanioB mo mikaie
Bbodoprta), uyto paBHo3HauHO 117 kxm/4 (Tad. 4).

B nonoBuHe ciydyaeB CKOPOCTh BETpa IMpHU yparaHe MpeBbIIaeT 35 M/Cek,
noxonst 1o 40-60 m/cek, a unorna u 10100 m/cexk.

B 3aBucHMOCTH OT CKOpPOCTH BETpa yparaHbl KIaCCU(PUIUPYIOTCS Ha TPH
THUIIA:

e yparad (32 m/c u Gosee),

e cuibHBIN yparad (39,2 M/c u 6oee)

® KecTokuil yparas (48,6 m/c u 6ozee).

IIprunHoii MOAOOHBIX yparaHHbIX BETPOB SIBJISETCS BO3HUKHOBEHUE, KaK
NpaBUiIO, Ha JIMHUU CTOJKHOBEHMSI (DPOHTOB TEIJIBIX M XOJIOAHBIX BO3AYLIHBIX
Macc, MOIIHBIX [IUKJIOHOB C PE3KUM IEpPEenagoM JIaBJICHUs OT NePUPEPUH K LEHTPY
U C CO3JaHMEM BHXPEBOI'O BO3AYLIHOTO IOTOKA, JBHKYILIETOCS B HUKHUX CIHOAX
(3-5 kM) 1O cnMpany K CepeIMHE U BBEPX, B CEBEPHOM TOJIYIIAPUU — MPOTHUB Ya-
COBOU CTPEJIKHU.

Takue UUKIOHBI, B 3aBUCUMOCTH OT MECTA X BO3HUKHOBEHUS U CTPYKTYPBI,
MPUHATO MOAPA3AEIATh Ha:

1. Tponuyeckue MUKJIOHBI BCTPEYAIOTCS HaJ TEIUIBIMA TPOIMUYECKHUMU OKEa-
HaMH, B CTaauH (OPMHUPOBAHUS OOBIYHO ABUKETCS Ha 3amaj, a Ioclie OKOH-
yaHusi (GOPMHUPOBAHUSA U3THOAIOTCS K TOJIFOCAM.

Tponuyeckuil IUKIIOH, TOCTUTIINN HEOOBIYHOW CHUJIbI, Ha3bIBA€TCS ypara-
HOM, €CJId OH POXKIAETCs B ATJIIAHTUYECKOM OKEAaHE M MPUMBIKAIOIINX K HEMY MO-
psaM; TaiipyHoM — B THUXOM OKeaHe WM €ro MOpsX; LUKJIOHOM — B peruone M-
JTAHCKOTO OKEeaHa.

2. HuKI0HBI yMEpPEHHBIX HIUPOT MOTYT (DOPMUPOBATHCS KaK HaJ CyIIeH Tak
u Haja Bojoil. OOBIYHO OHM JBMIKYTCS C 3araja Ha BOCTOK. XapaKTEpHOU
O0COOEHHOCTBIO TAKUX ITMKIJIOHOB SIBJISIETCS UX OoJibIast «CyXocThy». Konude-
CTBO OCAJIKOB IPU UX MPOXOKICHUU MEHBIIIE, YEM B 30HE TPOIMYECKUX ILIH-
KJIOHOB. [IUKJIOH pa3BuBarOTCsI OOBIYHO HA TPAHMIIE TEIUIOTO M XOJOIHOTO
dbponTta Tpornochepsl. B mukimone npeodianaer obmavyHas morojaa
Ha EBpomeiickuii Marepuk BO3JICHMCTBYIOT KaK TPOIMUYECKHUE yparaHbl, 3a-

POKJIAOIIKECS B LICHTPAJIbHON ATIIAHTUKE, TaK U LIUKJIOHBI YMEPEHHBIX IIUPOT.

3. Bypst — pa3HOBHIHOCTH yparaHa, HO HMEET MEHBIIIYIO CKOPOCTh BeTpa 15-
31m/cek. JInmuTenbHOCTh OYph — OT HECKOBKUX YaCOB JI0 HECKOJIBKUX CYTOK, IH-
pHUHA OT JECATKOB JI0 HECKOJIBKUX COTEH KHJIOMETPOB.

bypu nogpaznensrorces:

3.1 BuxpeBble (bL1€BbIE) — MPEICTABIISIOT COOOM CIOXKHBIE BUXPEBBIEC 00-
pa3zoBaHusi, 00YCJIOBJICHHbIEC ITUKJIOHUYECKOW NEATEIbHOCTHIO M PACIIPOCTPAHSIO-
niyecst Ha Oosbive miomaad. OHu ObIBAIOT:

® TMbUIbHBIE (TIECYaHbIC)— B BO3YX MOJHUMAETCS OOJBIIOE KOJIUYECTBO MbUIH,
KOTOpasi MEPEHOCUTCSI Ha 3HAYUTENbHbIE paccTosHMs. [IbuibHBIE OYpHU BbI-
3BIBAIOT YAYUIBE U MPUBOAAT K O0JIe3HSAM (NIEPEHOCIT Pa3NUYHBIX Mapas3u-
TOB), B 3HAUUTEIBHON Mepe cTpanaeT TexHuka. [IbubHBIM OypsiM moaBep-
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KEHBI HECKOJIBKO oOyacteit 3eMiu (B OCHOBHOM ITyCThIHM). B cpemneit mo-
noce Poccuu nbuibHBIE OYpH HEBO3MOXHBI 0€3 HAIMYUS MAITHHU.

e OeclnbUIbHBIC

® CHEXHble — 00pa3yroTcs 3umoil. Takue Oypu Ha3bIBAIOT Myproi, OypaHoM,
METENbIO;

® IIKBaJbHble OypyW — BO3HHMKAIOT BHE3AITHO, & IO BPEMEHU KpalHE HE Mpo-

JOJDKUTEIbHBIE (HECKoJIbko MUHYT). Hampumep, B Teuenue 10 MUHYT cko-

POCTh BeTpa MOXKeT Bo3pacTu ¢ 3 10 31 M/cexk.

3.2 IloTokoBBIe OypH — 3TO MECTHBIE SIBJICHUSI HEOOJIBILIOTO pacpoCcTpaHe-

Husa. OHu cnabee, yeM BuxpeBbie Oypu. OHU OAPA3AEIIAIOTCS:
® CTOKOBBIE — IOTOK BO3/lyXa JIBHXKETCS 110 CKJIOHY CBEPXY BHU3.
® CTpPYEBbIE — XapaKTEPHBI TEM, YTO MOTOK BO3/lyXa JABMXKETCSI TOPU30HTAIBHO

WJIM BBEPX 110 CKIIOHY.

[IpoxoaaT noTokoBbie Oypu Yallle BCET0 MEKIY LIETISIMUA TOp, COSTUHSIIOLIIX
JOJIMHBI.

B 3aBucMMOCTH OT OKpacKd 4acTull, BOBJICUECHHBIX B JBW)KCHHE, PA3ITUYAIOT
YepHbIE, KpaCHBIE, KENTO-KpaCHbIE U Oelbie OypHu.

B 3aBucuMocTH OT CKOPOCTH BeTpa OypH KIacCHPUITUPYIOTCS:

e Oypsa 20 m/cex u 6osee
e cuipHas Oypst 26 M/ cek u Ooree
e xectkas Oyps 30,5 m/cek u 6oee.

4. llIkBan — pe3koe KpaTKOBpeMeHHOe ycuiieHue Berpa ;10 20-100 m/c u
BBIIIIE, COMPOBOXKIAIOIIEECS W3MEHEHUEM €ro HallpaBJEHUs, CBA3aHHOTO C KOH-
BEKTUBHBIMU IpoiieccamMu. HecMOTpsi Ha KpaTKOBPEMEHHOCTh IIKBAJIOB, OHH MO-
I'yT NPUBOAUTH K KaTacTpoduueckum mnocienctusm. IlIkBaibl B OOJbIIMHCTBE
CIIy4aeB CBSI3aHBI C Ky4€BO-JIOXIEBBIMU (TPO30BBIMH) OOJaKaMu JIMOO MECTHOM
KOHBEKIIMHU, JTM00 X0104H0r0 PppoHTa. IlIKkBanm oObIUHO CBSI3aH ¢ TMBHEBBIMH OCaJI-
KaMH ¥ TpO30H, UHOTJA C rpajgoM. ATMoc(hepHOe MdaBlieHHE MPH IIKBAJE PE3KO
MOBBINIAETCS B CBSI3M ¢ OyPHBIM BBITIQJICHHUEM OCAJIKOB, & 3aT€M - CHOBA TaaeT.

IIo BO3MOXHOCTM OIpAaHMYEHHS 30HbI BO3JICHCTBHSI BCE IEPEUHUCICHHBIE
CTUXHUIHBIC OCJACTBUS OTHOCAT K HEJIOKAJTU3YEMBIM.

7.2.3 OnacHble IOCIIECTBUS YparaHoB u Oypb

Yparansl sIBJISIFOTCS. OJTHOM M3 CaAMBIX MOIIHBIX CHUJI CTUXUHU U TI0O CBOEMY I1a-
ryOHOMY BO3JICMCTBUIO HE YCTYNAIOT TaKUM CTPALIHBIM CTUXUHHBIM OCICTBHUSM,
KaK 3eMJIETPSICEHUS. DTO OOBSICHSAETCS TEM, YTO yparaHbl HECYT B ce0e KOJIoCCallb-
HYIO0 SHEeprur. Ee Koau4ecTBo, BBIJEISIEMOE CPEIHUM MO MOIIHOCTU yparaHoMm B
TeueHue | 4, paBHO HEPTUM SAJIEPHOTO B3pbiBa B 36 MT. 3a 01MH J€Hb BBIACIACTCS
KOJIMYECTBO SHEPIMM, KOTOPOW XBaTWUJIO OBl JJIsi TOJIYTOJOBOTO OOECIeYeHUs
ANEKTpUUECTBOM Takou cTpansbl, Kak CIIIA. A 3a nBe Henenu (CpeaHss MPoOaOTKH-
TEJIbHOCTh CYIIECTBOBAHUS yparaHa) TaKOM yparaH BBIJIEISET SHEPrUI0, PABHYIO
sHeprun bparckoit 'DC, koTopyro oHa MOXKET BbIpaboTaTh 3a 26 ThIC. JIeT. OueHb
BBICOKHUM SIBJISIETCSL U JIaBJICHUE B 30HE yparaHa. OHO JOCTUIaeT HECKOJIbKUX COT
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KWJIOTPaMMOB Ha KBaJPaTHBIM METP HEMOABUKHOW TOBEPXHOCTH, PACIIOJIOKEHHON
NEPHEHANKYJIAPHO K HAMIPaBICHUIO JBUKEHUS BETPA.

Yparanublii BeTep pa3pyliaer MPOYHbIE W CHOCHUT JIETKHE CTpPOECHUS,
OIMYCTOIIAET 3acCEesTHHbIEC MOJIsA, OOPBIBAET MPOBOJA U BaJTUT CTOJIOBI JTUHUN DJIEK-
Tpolepeaay U CBsI3U, OBPEXKIAET TPAHCIOPTHBIE MAruCTPaId U MOCTBI, JJOMAeT
U BBIPBIBAET C KOPHSIMU JIEPEBbSI, MOBPEKIAET U TOMUT CY/1a, BHI3BIBACT aBapUU Ha
KOMMYHaJIbHO-9HEPIe€TUUECKUX CETSAX, B MPOU3BOJCTBE. MI3BeCTHBI cilydau, Kornaa
yparaHHbIN BeTep pa3pymiay 1aMObl M TUIOTHHBI, YTO MPUBOJAWIO K OOJIBIINM Ha-
BOJHEHUSIM, COpachIBaJl C PEIIbCOB MOE3/1a, CPhIBAJ C OMOPHI MOCTHI, Bawi (ad-
puuHble TpyObI, BbIOpachiBall Ha cymly KopaOiu. HacTo yparaHbl COMPOBOXKIAIOT
CUJIbHBIC JIMBHU, KOTOPHIEC OMACHEE CAaMOTO yparaHa, TaK Kak SBISIOTCS MPUYHHON
CEJICBBIX IIOTOKOB U OMOJI3HEM.

Pasmepsl yparanoB paznmuunbl. OOBIYHO 3a IMIMPUHY yparaHa MPUHAMAIOT
HIMPUHY 30HBI KaTacTpopUUYECKUX pa3pylieHuid. Yacto K 3Tol 30HE MpUOaBISIOT
TEPPUTOPHUIO BETPOB IITOPMOBOM CHJIBI CO CPABHUTEIHLHO HEOONBIIUMH pa3pylie-
HusAMHU. Torna mmpuHa yparaHa u3MepsieTcsi COTHSIMU KHJIOMETPOB, IOCTUTasi HHO-
raa 1000 kM. s TatidyHOB mojioca pa3pyiieHuit 00bI4HO cocTaBisieT 15-45 k.

Cpennsis npoJOIKUTEIIBHOCTh yparaHa — 9-12 cyTok. YparaHbl BO3HUKAIOT
B JIF0OO€ BpeMsl IoJia, HO HauboJiee 4acTo ¢ UIOJIs MO OKTAOph. B ocTanbHbIe 8 Me-
CSILIEB OHU PEJIKU, MYTU UX KOPOTKH.

VYiep6, npuynHsIeMblii yparaHoM, ONpenessieTcs] UEeNbIM KOMIUIEKCOM pas-
JUYHBIX (PaKTOPOB, B TOM YHCJIE PEIbEPOM MECTHOCTH, CTEIEHBIO 3aCTPOUKH U
IIPOYHOCTBIO CTPOEHUH, XapaKTEPOM PaCTUTEIBHOCTH, IPUCYTCTBUEM B 30HE €O
JIEUCTBUS HACEJICHUS U )KMBOTHBIX, BPEMEHEM T'0fla, TPOBEACHHBIMU MPODUIAKTH-
YECKUMU MEPOTIPUATUSIMH U PSIIOM APYTHX OOCTOSITENBCTB, TIIaBHBIM U3 KOTOPBIX
ABJIIETCSI CKOPOCTHOM HAIOP BO3AYIIHOTO

E>XerogHo okoJio cTa MOUIHBIX yYparaHoB IIECTBYIOT MO 3€MHOMY LIapy, BbI-
3bIBasl PA3pYyLICHUS U HEPEIKO YHOCS YEIOBEUECKHUE )KU3HU.

Haunbonee HanexHas 3anura OT yparaHoB, CMEpUeid U TOPHAJ0 — yOexKHuIIa,
NO/I3EMHBIE COOPYKEHUS, OJIBAJIBI.

HImopmer (nemponuueckue uau eHemponuyeckue) 3apOXKAAOTCA HAJ
OK€aHOM BHE TPONHUYECKUX IIMPOT; UMEIOT CKOPOCTh CO CKOPOCTBIO BETpa Ooiiee
30 m/c. Eme ux Ha3bIBAIOT OypsAMU Y BHEITHE OHH BBITIISIAT KaK TPOMaJHbBIE Yep-
HbIE TY4H, IEPEABUTAIONTUECS C OTPOMHON CKOPOCTHIO.

B EBpomne 3HauMTenbHbIE pa3pylIeHHs] MPUUYUHSIOT yparaHHble€ BETPhI U3
paiiona Mcnanauu, rie CMENIMBAIOTCS XOJIOAHBIE MOTOKH BO3ayxa ¢ Oeperos
I'pennanguu u Temisle, conpoBoxaatonue ['oabherpum.

[Ip1pHAs (YepHas) Oypsi — OYEHb CHIIBHBIM BETEP CO CKOPOCThIO Oosiee 25
M/C, HECYIIMH OrPOMHOE KOJIMYECTBO TBEPJBIX YACTHIL (MbLIU, MECKa U T.II.), BbI-
JyBa€MBbIX B HE 3aLIUILECHHBIX PACTUTEIBHOCTHIO MECTAX U HAMETAEMBIX B APYTHE.
[IpbHast Oypsi, KaKk MPaBUIIO, SIBISIETCS CIEACTBUEM HApYIICHHsI MMOBEPXHOCTU
NIOYBBI HEMPABUJIBHBIMU arponpHeMaMu: CBEAEHUS PACTUTENBHOCTH, pa3pyLUEHUs
CTPYKTYPbI, UCCYILICHHS U T. 1.
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Cmepu (TOpHAZO) — BBITSHYTas Bpalmaromascs atMocdepHas BOpPOHKa
(Buxpb). IMeeT BUJ Cy’)KEHHOTO B CEpPEeIMHE CTOJI0a BO3ayXa (BEPTUKAIBLHOTO WU
HAKJIOHHOTO), BpalllaeTcs OObIYHO MPOTUB YACOBOM CTPENKHU CO CKOPOCThIO 10 100
M/C, UMEET AMaMETP O HECKOJIbKUX COTE€H METPOB, CIyCKAeTCs C OOJIaKOB WU
MOJHUMAETCS C MOBEPXHOCTH 3€MJIU, MIEPEMEIIAETCS CO CKOPOCThIO A0 70 KM/4 Ha
paccTosTHUE 10 HECKOJBKHUX JECITKOB KUJIOMETpOB. CMepy BTATUBAET B ce0s CHU-
3y MbUIb, BOY, pa3iM4yHble npeaMeTsl. 3a nocaeauue 50 net ot cmepuei B CIIA
noru6:0 moutu 10 ThIC. YEeTOBEK.

IHoxxap — HEKOHTPOJIUPYEMOE, CTUXUUHOE PACTIPOCTPAHEHUE OTHS IO JIECY
(JlecHO¥ moXkap), cTenu (CTEMHON MmoXxap), TOphsHOMY 00J0TY (TOPQSHOM TTOXKApP)
u T.7. [IpyanHbl BOSHUKHOBEHHSI TI0’KAPOB MOTYT OBITH €CTECTBEHHBIE (CaMOBO3-
ropaHre) U aHTPOTIOTEHHBIE (HEOPEKHOE OOPAIIEHUEM C OTHEM WJIU YMBIIIJICHHBIC
TIOJI>KOTH ).

JlecHoii mokap peako BbI3bIBaeTcsa camoBo3ropanuem (He 6oisiee 10%). Ilo
IUIOIIAM, OXBAYEHHOM OTHEM, JIECHBIE MOXKaphl KJIACCU(ULIHUPYIOTCS CIEAYIOIUM
oOpazom: nepBeiil kinacc — 3aropanue (0,1-0,2 ra); BTOpoil kiacc — MaJiblil moxap
(0,2-2,0 ra); TpeTuit kiacc — HeOobIOoN (2,1-20 ra); 4eTBEepTHIN Kilacc — CpeHUi
(21-200 ra); naTeiit knace — kpynHbid (201-2000 ra); katactpoduueckuit (6osee
2000 ra). [IpoaomKUTeTbHOCTh KPYIHBIX JIECHBIX TOKAPOB B CPEIHEM COCTABIISET
10—15 cyTok, mpu 3TOM BBIFOPEBIINI MAaCCUB Jieca 1O0CTUTAET 4—5 KM2.

[To xapakTepy pacnpoCTpaHEHUs JIECHBIE MOXKaphl MOAPA3AECISAIOTCS HA BEP-
XOBBIE€, HU30BbIE U MOJ3EMHBIE.

CrenHol moxap (1maj1) 4acTo MPUMEHSIOT YMBIILUIEHHO C LEJbI0 CKUTaHUS
CTEpPHU Ha MOJIAX, BBLKUTAaHUSI HEXKEIATEIbHON paCTUTENBHOCTH U T.1. HekoHTpo-
JUPYEMBIN MMaJl TPUBOJUT K BBITOPAHHUIO JIECOIOJIOC, YYACTKOB €CTECTBEHHOM pac-
TUTEJIBHOCTH, THOEIN OOUTAIOIIUX TaM >KUBOTHBIX, 3arpsi3HEHHIO aTMOC(EPHOTO
BO3/lyXa.

OcHoBHBIE cIOCOOBI OOPHOBI C JIECHBIMU U CTENHBIMU IMOXapamu: 3axJe-
CThIBAaHUE KPOMKH OTH$, 3aChIIKa €ro 3eMJIeH, 3aIMBKa BOJON (XMMUKATAMM), CO3-
JIAHWUE 3arpaJIuTeNIbHBIX U MUHEPATN30BAHHBIX T0JIOC, MYCK BCTPEUYHOTO OTHS (OT-
JKHUT).

TopdsHoit moXkap MOXKET BOSHUKHYTH BCJIEICTBUE CaMOBO3TOpaHusi TopQsi-
HOTo 00JI0Ta MpU MEPErpeBe ero MOBEPXHOCTU CONHEUHBIMU JTydyaMu. [Ipu Topds-
HOM TI0’Kape OTOHb PacCIpOCTpaHsETCs IMOJ MOBEPXHOCTHIO B ClIO€ 0 3 M, YTO
BeChMa 3aTPyJHSIET OOpPHOY C HUM.

OcHoBHBIE €rIOCOOBI OOpHOBI C MOA3EMHBIMHU TOXKApPAMHU: PBHITHE BOKPYT
TOp(SHOTO MoXkapa TpaHIlEeHu TTyOWHOM 0 YPOBHSI TPYHTOBBIX BOJI, YCTPOMCTBO
BOKPYT ouara roxapa IoJjiochl, HaChIIIICHHOW pacTBOPaMU HETOPIOYUX XUMHUKATOB
— BellleCTB-cMauuBarenei (cylb(aTHble COJM, CTUPAIbHBIE MOPOIIKK), KOTOpHIE
YCKOPSIOT MPOLIECC MPOHUKHOBEHUS BJIaru B TOpQ.

3acyxa — quuTenbHas (OT HECKOJIBKUX HEJENb /10 HECKOJbKHUX JIET) cyxas
1I0T0/1a, YacTO MPHU MOBBIIIEHHON TeMIiepaType Bo3ayxa, 0e3 0CaaKoB (WK MPH UX
KpaiiHe He3HAUUTEIbHOM KoJnyecTBe). OHa MPUBOJIUT K UCTOIICHUIO 3a11aCOB BJla-
I'M B [I0YBE U PE3KOMY CHM)KEHHIO OTHOCHTEJIBHOM BIIAXXKHOCTH BO3ayxa. Bce 3o
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BBI3BIBAET HEBO3MOKHOCTh POCTa U Pa3BUTHUSI pPACTEHUM, YChIXaHHUE BOJOEMOB, BO-
nonoeB. Kak crnencreue, katacTpouuecku nmagaloT ypoxKau CeIbCKOXO035UCTBEH-
HBIX KYJIbTYp, AETPagupyIOT JIyra, CHUXKAETCS MPUPOCT JPEBECUHBI, TPOUCXOIUT
najieX CKOTa U PE3KO COKPAIIAETCsl YUCIEHHOCTh APYTUX KUBOTHBIX OPraHU3MOB.

NHTEHCUBHOCTB 3aCyX XapaKTEpU3yeT BEJIMUYMHA NOTEPH ypoxkas: 10 20% —
He3HauuTenbHasa 3acyxa, 20-50% — 3acyxa cpenneid cuiibl U cBbimie 50% — cHiib-
Has 3acyxa.

3acyxu 4acTo yCyryOmsitoTCsl CUIIBHBIMU CYyXUMH BETPAMU — CYX08esaMuU, KO-
TOpPbIE UCTOILAIOT 3aMachl IOYBEHHOW BJIArH.

3a mocneaHue Toasl HanboJee CHIIbHBIC 3aCyXH OBLIU 3apErHuCTPUPOBAHBI
1o)kHee Caxapsl v B Dduonuu.

Ha tepputopun eBponerickor yactu Poccun 3acyxu, KOTOPBIE BBI3BIBAIOTCS
YCTOMYMBBIMU aHTUIIMKJIOHAMH, BO3HUKAIOT 2—3 pa3a 3a CTOJIETHUE B JIECHOW MOJIO-
ce u 710 30 u 6oJiee pa3 — B JIECOCTENHU U CTETIH.

Onycmubinuganue — 1oteps NPUPOTHBIM KOMILJIEKCOM CIUIOIIHOTO PacTH-
TEJILHOTO TOKpPOBa C JajbHEWIEed HEBO3MOXKHOCTBHIO €TI0 BOCCTaHOBJIEHHUS (TIO
KpaiiHel Mepe — 0e3 yJacTusl 4eJI0BeKa).

[ToTepu MpOayKTUBHBIX 3€MENb B PE3yIbTaTe OMYCTHIHUBAHUS Ha BCEH Iia-
HeTe HbIHE cOoCTaBIsAOT 50—70 ThiC. KM2 B roji, a oOlas Iiomaab «UCKYCCTBEH-
HBIX MYCThIHbY», BOSHUKIIINX B pe3yJIbTaTe ACATEIbHOCTU YeJoBeKa, — 0ojiee 8 MIIH.
kM2. [lycTbIHM BeyT HACTYIUIEHUE HA CTENH, CTENU B CBOIO OYEPENb — HA CaBaH-
HbI, CABAaHHBI — HA TPOIMYECKHUE JIECA.

['maBHBIE PUYMHBI POCTa MYCTHIHU — MEperpyska JaHamadra CelbCKOXO-
3SIICTBEHHBIMU KYJIbTYpaMU U HEYMEPEHHBIN BBITIAC CKOTA, a TAKXKE BBIPYyOKa Jie-
coB. OrpoMHa miomaap 3eMeib, BbIAEIsIEMAas 0T BCEBO3MOKHbBIE 3aCTPOUKHU.

Ononzenv — CMEIICHUE BHU3 IO CKJIOHY MAcCChl PBIXJIOW TOPHOM IMOPOJIbI
MOJ] BIUSHUEM CHJIbI TSXKECTH, OCOOCHHO MPH HACBIIICHUU PBIXJIOTO MaTepualia
BOJI0M. OHO MOXKET MPOUCXOJUTH (Yallle BCEro BECHOM U JIETOM) Ha CKJIOHAX HE
MeHee 19°. [lopaBnstoniee OOJBIIMHCTBO OMOJ3HEW MPUXOAUTCA HA PaliOHBI, Me-
CTO HE TOJIBKO BCIIEACTBUE 3EMJICTPSCEHHIA, OTIOI3HEN, KOTOPhIC HAXOAATCS Ha a0-
cosoTHOU BbIcoTE OT 1000 10 1700 M. CKOpOCTH ABMKEHUS ONOJI3HEN CUIIBHO KO-
nebnercs: ot 0,06 M/rox (MCKITIOUUTETHLHO MemJieHHbIe onoysHu) 10 0,3 M/MuH.
(uckouUnTeNbHO OBbICTpBIC). [I0 MOIIHOCTH, T.€. MO KOJUYECTBY BOBJIEKAEMbBIX
TOPHBIX MOPOJI, OHU TaK)Ke CUIJIbHO pa3inuvaroTcs: oT 10 Tbic. M3 (MaJible OMOJI3HM)
10 cBbImIe 1 MiH. M3 (OY€Hb KPYIHBIE).

[TpyuriHaMU OMON3HEW MOTYT OBITh: TPOHUKHOBEHUE BOJbI B TPEIIUHBI 3EM-
HOM KOpBI U BO3JIEUCTBUE €€ C MarMOM, HaBOJHEHUE B ropax U mp.

Obean — OTpHIB U MaJieHUE OOJIBIIMX MACC TOPHBIX MOPOJ WJIU MOYBBI, MX
ONPOKUJIbIBAHUE, POOJEHUE U CKAThIBAHHWE MO CKJIOHY. DTOT BUJ CTUXUHUHOTO
OelCTBUS, KaK U HPOCAOKA 3€MHOU TTOBEPXHOCTH, MMPOUCXOAUT B PE3YJIBTATE TIPO-
JIMBHBIX JIOKJEH U BBIMBIBAHUSI KAPCTOBBIX MOPOJI, XO3SUCTBEHHOU JIEATEIIbHOCTH
YeJI0BEeKa, OCOOCHHO B pailoHax pa3pabOTKH MOJE3HBIX HCKomaeMbix. Hamboinee
gyacTasi IpUYrMHa 0OBAJIOB - 3eMJIETPSICEHUE
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Cenb — OypHBII TPS3€BON WU Tpsi3eKaMeHHBINA (10 75% oT o0Imeit Macchl
CTOKa) TIOTOK, BHE3AITHO BO3HUKAIOUIUI B PE3yJIbTaTe TUBHEW UM OYPHOTO TasHUSA
cHera B OacceifHax HEOOJBIIUX FOPHBIX peK. CKOPOCTh TEUEHHUS CEJIEBOTO MOTOKA
00b1yHO cocTaBisieT 2,5-4,0 M/c, HO MHOTAA MPU MPOPHIBE 3aTOPOB OHA MOKET
nocturath 8—10 m/c u Goiee. PazBuBaercs B KpyTOCKIOHHBIX (He MeHee 10°) mo-
JIMHAX, 3aBUCUT OT 3alacoB PbIXJIOro Marepuaia. OJiHa U3 NpUYMH BOBHUKHOBEHUS
Celsl — YHUYTOXXEHHUE JICCHOW PaCTUTEIIBHOCTH Ha BOJOCOOPHBIX MTOBEPXHOCTSIX.

CHhedicnaa naeuHa — macca CHera, TMajaronas Wi COCKaJIb3bIBAIONIAs C
TOPHOTO CKJIOHA M YBJICKAIOIIAs 32 COOOM KaK HOBBIE MOPIIMH CHETa, TaK U JII0ObIC
00BeKTHI, Jekamue Ha ee myTH. OHM 00pa3yloTcs Ha 0€3JIECHBIX CKIIOHAX TOP KPY-
Ti3HOM OT 15° mo 50°. Paznuuarotr cyxue (3UMHHE) U MOKpbIE€ (BECEHHUE) CHEX-
Hble JaBUHbL. CKOPOCTh JABMXKEHHUS CyXOM CcHexHOW jaBuHbl — 10 80— 100 m/c,
Mokpoit — 10-20 m/c. IIpu 3TOM Macca cHera, BOBJICYCHHOTO B JBH)KCHHUE, COCTaB-
JISIET OT HECKOJBKUX JECATKOB JI0 HECKOJIBKUX MIJIZTHOHOB KyOOMETPOB.

[Tpu3HaKu BO3MOYKHOTO CXOJIa JIABHH: PE3KOE BO3pACTaHKME KOJIMYECTBa CHE-
ra Ha CKJIOHE, BBIITAJICHUE CYXOro CHETa MpH HU3KOHN Temmeparype Jmubo mepeHa-
CBIIIIEHNE €TO BOJOW mpu oTTenenu. [IpuanaamMu cxoma MOTYT OBITh MepeceueHue
JIABUHOOTIACHBIX YYACTKOB JIFOJIBMH MW KPYITHBIMH )KUBOTHBIMH, 3BYKOBBIC BOJTHBI
OT B3PBIBOB, BBICTPEJIOB, KPUKOB, CUJILHBIN BETED.

boprba ¢ maBUHHON OMAaCHOCTBIO CBOJMTCS K YIIPABICHUIO BPEMEHEM CXOa
JIABUHBI TyTeM apToOCTpesa, CO3IAI0IIEeT0 YCIOBUS JIJIsl CABUTA CHEXXHBIX Macc, HO
IJIaBHBIM 00pa3oM — K MPO(PHIAKTUYECKOMY YYETY JIABUHOOIIACHBIX MECT U Bpe-
MEHH CXO/Ia JIaBUHBI.

7.4 CTuxuiiHbie O0eACTBHUSA, CBA3aHHbIE ¢ MACCOBbIMH 3200 1€BAHUSIMH

Dnuodemua — ObICTPOE W HEMPEPHIBHOE PACHPOCTpPaHEHHE WH(MEKIIMOHHON
OOJIE3HH B Mpenesiax KaKoW-TO COBOKYIMHOCTH OPraHU3MOB WJIM ONPENEIEHHOTO
pEruoHa, ypoBE€Hb KOTOPOW ropas/io BbIIIE OOBIYHO PETUCTPUPYEMOrO Ha JAHHOU
tepputopuu. Ecnu snuneMus, oxBaTuiia BECh MUP WM MOAABISIONIYIO €T0 YacTh,
€€ Ha3bIBAIOT naHoemuell.

B 3aBucuMoOCTH OT MOpa’KEHHOM CHCTEMBI OPTaHOB MH(EKIIMOHHBIE 00JIe3HU
MOJIPa3ACIIAIOT HA KUIICYHBIC, NbIXaTeIbHBIX MyTeH (a3pO30JIbHBIE), KPOBEHOCHO!
CUCTEMBI (TPAHCMHUCCHUBHBIE), HAPYKHBIX IOKPOBOB (KOHTAKTHBIE).

B 3aBucumoctu ot cnocoba nepenaun MHQEKIUOHHBIE OOJIE3HM JENAT Ha
aJINMEHTapHbIE — MEpEAA0TCs Yepe3 MUy, BOAY, IOUBY (XoJsepa, IU3eHTepus, re-
natut C, cuOupckas s13Ba); peCUpaTOpHbIE — MEPENAIOTCS BO3YLIHO-KAMEIbHBIM
nyteM (rpunm, TyOepKyJie3); TPAaHCMUCCUBHBIE — MEPEAArOTCsl KPOBOCOCYIIUMHU
HAaCEKOMBIMHU, TAKMMHU, KaK KOMAaphbl, KJIOIbl, OBOAbI (MaJspUs), UIU Yepe3 HapyK-
Hble TTOKpOBbI 0e3 yuyactusi nepeHocuukoB (CIIN/); ¢ HEeBBIABICHHBIMU MYTAMHU
3apaKeHUsI.

OnueMust 4acTo YCUIIMBAETCS T107] BO3JEHCTBUEM (DAKTOPOB OKPY KAIOIICH
cpenpl (IUIOTHOCTh MOMYJSLUNA 4YeOBeKa WM JKUBOTHBIX, BO3JYIIHBIE MOTOKH,
TeMIeparypa aTMocQepsl).
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JUis peaynpexaeHus SMUAeMUN TpeOyeTcsl BBISIBUTh NMATOTCHHBINA areHT,

NyTH PACHpPOCTPAHEHHMS], @ TAKXKe OJAronpusATCTBYIOLIME MUIEMUN (PAKTOPhI OK-
pYKarolen Cpepl.

PaznuuaioT SMU300THI0O U SMUPUTOTUIO. IRU300MUA — OJHOBPEMEHHOE

pacnpocTpaHeHue 3a0oseBaHusl cpeAr OONBIIOrO YUCia >KMBOTHBIX OJHOTO WM
MHOTHX BUJIOB, HAllpUMEP CPEAN MBIIIEBUIHBIX TPHIZYHOB. Jnugpumomusn — mac-
coBoe MH(EKIITMOHHOE 3a00JIEBaHNE PACTEHUI, OXBAThIBaIOIIEe OONbIINE TEPPUTO-

pHUH.

PN R WD

9.

Bonpocsl 1J11 CAMOKOHTPOJISI 3HAHUM

UYro Takoe «cTuxuiHbie 6eCcTBUS»? DHIOTCHHBIC U DK30TEHHBIC CTUXUWHBIE
oencTBus

Uro Takoe «3emiieTpsicenne»? [IpruurHbl BOBHUKHOBEHUS 3€MJIETPACEHUI
Knaccudukanus 3eMieTpsceHuii no npuunHam

Hynamu. Xapakrepuctrka yHamu. [IpruurHa BOSHUKHOBEHUS [IyHAMHU
[Tpu3Haku NOSIBJICHUS IyHAMU

Cucremsl NpeaynpexACHUS IlyHAMU

HaBognenue. Knaccudukanust HABOAHEHUI MO IPUYMHAM

UTO Takoe «MOATOIIIEHNE» U «3aTOIICHUEY, KIIaBOAKHY, «3aTOPBI», «3a7K0-
pPbI»,»HarOHHbIE HABOJHEHUS»?

Knaccudukanus HaBoHEHUH IO pa3MepaM U MaciTabam yObITKa

10.Tpornueckuie mTopMbl (yparanbl, TUKIOHBI, Tal(yHbI). [[pUarHBI BOZHUK-

HOBCHMU

11.Knaccudukanus 1MKIOHOB 110 BUIaM

12.bypu. Ux knaccudukanus

13.0OnacHble MOCTENCTBUS yparaHoB U Oypb

14.11oxapsi. Ix BUzbI

15.Y10 Takoe «OMOJI3HNY, «OOBAJIBD», «CEIIN, KCHESIKHBIC JTABUHBID)?
16.CTuxuiinple OSICTBHUS, CBSI3aHHBIE C MACCOBBIMHM 3a00JIEBAHUSIMHU

ITocae H3YyYCHUHA yqeﬁnoro MaTepuajia OTBETUTH HAa BOIIPOCHI TECTOB 110

CCBIJIKE

https://docs.google.com/forms/d/e/1FAIpQLSeCgwal vpGYaYvwegDil7NViisxNU

1AYe7uhTs760D5aPvW]cg/viewform
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