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H.K. PacranuHa

OLIEHKA 3KO/IOTHYECKOI'O COCTOHHHA
INMPHPOZIHOH CPEADBI H 310POBbA AETEH
B 30HE B/THAAIHHA XBOCTOXPAHH/THILIIA

OAO «CO/IHEYHBIH OK»

B cratee npescraB/iera orleHKa 5KO/IOMHYECKOTO COCTOSHHA IIPHPOAHOH Cpedbl U 340-
DOBbSI Hace/leHHS FOPHALIKHX 11oceIKoB B [Ipramypbe M MeporpHsSTHS 110 obecriede-
HHIO 9KO/TOTHYECKOF H COLIMa/TbHOF 6@30MaCHOCTH XBOCTOXPaHH/IHILA.

KrroueBble c/10Ba: MecTOpoOXAeHHe, OKpYXKaiollas cpeaa, HUMMYHHUTET, aTtMOChepHoe

3arpsa3HeHHe, XBOCTOXPaHH/THIIe.

O CBOEHHE MeCTOPOKACHUI I10-
Ne3HBIX MCKoMaeMbix B [lpu-
amypbe TPUBOAUT K WHTEHCHMBHOMY 3a-
IPA3HEHUIO OKPVYIKAIOLIer cpeabl: BOA-
HBIX HMCTOYHHMKOB, aTMOC(EpHOro BO3AY-
xa, MouBbl, OHMOTEL. OcobyIO0 OIMacHOCTb
MPEeACTaR/I[I0T MHHEPa/IM30BaHHbIe CTO-
KU U IIblIera3oBble BLIOPOCH O/I0OBOIO-
OBbIBAIOLIMX T[OPHBIX MPEANPUATHM, HX
XBOCTOXpaHunuina, Harpumep, ComHeu-
doro 'OKa. B cBsa3u ¢ 3TuM Liesbio uc-
CIeIOBaHKA fABUMACh OLIGHKA B/IMAHMSA
XBOCTOXPAaHW/IMIIA Ha  3KO/IOTMUECKOe
COCTOsIHME W XapakTep 3abo/1eBaeMOCTU
HacesleHHs1 TOPHSLIKOro rocesnka Xaba-
POBCKOTO Kpasi a1 OOecrieuyeHusi ero
SKO/TIOTMYECKOM M COLMaZIbHOM Gesorac-
HocTU. Mcxonsa M3 Lienny MccreoBaHus,
orpe/iesieHbl CeAyIolIre 3aaaqu:

1. Ananus, ob6o6lieHre U crcTeMa-
TH3aLMsA  /IUTEPATYpPHBIX  AAHHBIX  T1O
npobrieMe  BAMSHHSA  3KOIOTMYECKHX
$dakTOPOB Ha 370POBbE HACE/ICHMUS;

2. OlleHRa XBOCTOXpaHW/IMIA — Kak
HMCTOUHMKA 3arpsA3HeHs SKOCUCTEeM TOK-
CHMYHBIMU 3/IeMeHTaMH U ero BMSHKE Ha
3a0071eBaeMOCTh Hace/leHus;

3. Pazpabotka mpeasnoxeHuit 10
CHVKEHUIO B/IMAHWA TOPHOTO OOBEeKTa
Ha COCTOSIHME 3/10POBbS Ue/lOBeKa.

O6BbeKkToM HccneaoBaHUs  SBIAIOTCA
MIPUPOAHO-TOPHOTEXHNYECKHE CHCTEMBI.
[IpeameTroM — COBOKYIHOCTb 3KO/IOTH-

yecKUx (HakTOPOB, HEraTHBHO B/MSIO-
IIMX Ha SKOCMCTEMbl M 3[I0POBbE Hace-
MleHHsl TOPHSALIKMX TT0CE/KOB.
MeToaonoruueckor OCHOBOM HcCce-
[OBaHUs TIOCMYKWIO YUeHHe aKaaeMHKa
B.N. Bephaackoro o 6uocdepe v HOO-
cdepe ¥ OCHOBHEIE TMO/IOKEHHs, U3/IO0-
x)enHele B ([ IporpamMme W MeToavKe
M3y4YeHUsT TeXHOTeHHBIX OHOreOLIeHO30BY
(Konecnrikos, MotopyHa, 1974).
Ananuz, oboblleHre ¥ CUCTeMaTH3a-
LIMA AUTEepaTypHBbIX AaHHBIX CBHAETE/lb-
CTBYIOT O TOM, YTO IIOCTYI/ICHHWE XUMH-
YeCKUX 3/IeMeHTOB B OpPraHM3M 4YerioBe-
Ka MPOUCXOAUT C MPOAYKTAMU [TUTAHMSA,
yepes BO3AYX, HO B 3HAUWTE/ILHOM Mepe
¢ nutheBOr Bomou [1]. Bpeanoe Bnus-
HYe Ha 370pOBbe Hace/leHHsl OKa3blBaeT
AHTPOTIOreHHOe 3arpsA3HeHre BHeIlHeMH
cpenbl, KOTopoe Mpuobpesno raobasb-
HbIM MHOTO(PaKTOPHBIN XapakTep. Ha-
ceneHrie MOCTOSIHHO TOABepraeTcs BO3-
[EVCTBHIO BpeaHbIX (PAaKTOPOB XHMUYE-
CKOM, (pU3MUECKOM U OHO/IOrHMUeCcKOoM
npypoabl. Bo MHOTMX pervioHax Croxu-
nach HebmaronpusaTHas 3KO/A0rHuecKas
obcTaHOBKa. B yc/1oBusX MOCTOSHHOTO
npeBbiienys [1/IK  xumuueckux Be-
IIECTB B aTMOC(PepHOM BO3AYXe ITPOXKH-
BAIOT [ECATKH MW/I/IMIOHOB 4e/lOBeK, Ha
KOTOPOTrO AeNCTBYeT COBOKYITHOCTb (hak-
TOPOB PA3TMYHONM HMHTEHCHMBHOCTH, BbI-
3bIBAIOIIMX OHOMOTHMUECKHII OTBeT Opra-
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Puc. 1. Coaep)KaHue XHMHYEeCKHX 3/IeMeHTOB B OTXOAdaX XBOCTOXPaHH/IHILIa

OAO «Conueunsii TOK»

HU3Ma B BH/E HAKOI/ICHWs 3arpsi3HHTe-
A5l B TKAHAX, MOfABIEHUA (PU3NO/IOTHUe-
CKHX CABWIOB B OPraHu3Me W PasBUTHSA
3aboneBanus. VccnemoBaTtensmu peru-
CcTpUpyIoTcs [2] M3MeHeHre HWMMYHHOIO
M SHAOKPUHHOTO CTaTyca OpraHvaMma,
MoKasaTesiell KpOBH, [OBBIIIEHHYIO 3a-
Gonesaemocth OP3 u apyrue 3abone-
Banus. [loneBOM BK/IAA 3KO/TOTHUECKUX
paKkTOpPOB B Pa3BUTUM SHAOKPHUHHOM M
CepaeyHoO-COCYAUCTONM  TaTo/IoTHH, 6o-
71e3HY KPOBU M KPOBETBOPHBIX OPraHoB,
HOBOOOPA30BaHMil y B3POC/bIX B Cpe-
HeM coctaBaser 17—38 %, y nertent
3HauMUTen1bHO Bonbmni — 25—45 % [2].

Kpome Toro, ycTaHOBMEHO, UTO B 3a-
BHCUMOCTH OT BO3pacTa HW3MeHseTcs
TOpOr BO3AEHCTBUS aTMOCKEpHBIX 3a-
rpsi3HeHHi Ha 3a00/1eBaeMoCTh Hacerne-
uusa [7]. Haumenee uyBcTBHTE/BHOM SB-
AsieTcsa rpyIia Hace/leHysl B BO3pacTe OT
20—39 ner, a Hanbornee UyBCTBUTE/Ib
HOM — rpymma aetedt ot 3 a0 6 7er,
BO3pacTHasi Ipyria oT roaa a0 2 71eT, a
Takxke HaceneHue crapuie 60 ner. [lo-
3TOMY OCOOOro BHHMMaHUsA TpebyeT 3a10-
POBbE TOAPACTAIONICrO TMOKO/ICHUSI, KO-
TOpoe fBASAETCS WHAMKATOPOM H3MeHe-
HUH, TIPOUCXOAAIIMX B OKpYyXKarollen
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cpene. B coBpeMeHHBIM C/TIOXKHBIM I1e-
pYon, CBA3aHHBIN C 060CTpeHHeM O0/b-
IIMHCTBA 3KO/IOTMYECKHX U COLIMA/IBHBIX
po67ieM, U3Y4eHHIO COCTOSIHHS 310pO-
Bbf /leTeill Mpuraaerca ocobas 3Hauu-
Mmocthb [1, 3]. 3aopoBbe HaceneHus ciy-
JKUT TIOKa3aTesleM KadecTBa cpedbl oOu-
TaHWsA Y XusHU [1, 4], 3To coLMasibHBIN
dreHOMeH, OTpakaloluil O/1arononayyure
B OOILIECTBE U OKPY2KAIOLICH cpese.

WccnenoBanus nokasanu, uro Corn-
HeuHbiM [ OKoM ocBaumBanuch B pasHoe
Bpemsi 6onee 10 MecTopORICHUI C
KOMI/ICKCHBIMU  O/IOBSIHHO-TIO/IUMETa/l-
MMYecKMMU pyaamd. B ero cucreme
dyHKLIMOHUPpOBaik 4 pyaHKKa, 2 0060-
ratviTesibHele Ppabpuky U 3 XBOCTOXpa-
numvma. B . ConHeunsiit, HarpuMep,
HAKOIVIeHO cBbie 16 maH M° 3 «xBo-
cTop» oborauieHus. BrisiBieHa Xapak-
TepHasd TeOXMMHUECKass OCODEHHOCTh
«XBOCTOB» — 3TO BBICOKHE KOHLIEHTPa-
LMY B HUX TOKCHMUHBIX XMMHUECKHX 3/1e-
MeHTOB: Meau (4461,8 r/T), MblbaKa (
2421 r/1), cBunua (1475,8 r/1). 3nech
cOPMHUPOBA/HCH ATMO-THUAPO- U [IUTO-
XKMMHUUYECKHUE TIOTOKU C HMX OYeHb BBICO-
KMM YPOBHEM COCPXKaHUS TOKCHUHBIX
MeTasn1oB (puc. 1).



Tabmmua 1

HoBoobpasoBaHus y aetett H noapocTtkoB Co/HedHOro parioHa

B 1997—2007 rr. (Ha 1000 aerteii)

Hosoo6pasosa- | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
HHUA

detn 0—14 rer | 06 | 04 | 0,7 /{0,701 0,3 |1 03 | 03| 28| 10| 03| 04
IMoapoctkn 15— 0,5 | 0,0 | 24 | 06 | 1,2 | 1,0 | 09 | 1,2 | 09 | 1,2 | 0,5
17 net

Tabnuia 2

Pocr 3a6oneBsaemoctH aerteii ao 14 ner na 1000 yenosek (B ConHeuHoMm paiioHe)
3abonesanua | 1997 [ 1998|1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Act™a, actmatu- | 1,7 | 1,7 | 2,3 | 3,3 | 3,8 {349 3,5 | 44 | 47 | 7,7 | 6,6
YeCKUH cTaTyc

ATtonurueckuit 40 | 3,7 | 38 | 3,7 | 26 | 5,0 | 6,2 | 7,6 |10,4]|11,2| 9,2
epPMaTHT

K comxaneHuio, oHM HaKaI/IMBAIOTCS
He TONMbKO B MOYBax, 6UOTe, BoAe, HO U
B /IOHHBIX OT/IOXKEHUSX B OIPOMHBIX KO-
TMYeCTBax.

YuuThiBasg reoxXyMMMUeCKMe U MUHe-
panoruueckrie 0CoGeHHOCTH «XBOCTOBY,
a TaKXKe A/TUTe/IbHOCTb U M3MeHSIIoNIMecs
YC/IOBUSL XpaHeHUs WX (BlakHBIe, 3a-
KPBITEIE CBEPXY BOAOM — Ha Haya/lbHbIX
JTarax U Cyxue, OTKPBIThIE /11 BETPO-
BOM 3pO3UM — B HacToslllee BpeMs),
XBOCTOXPAHW/IMILE SB/ISETCA  MOIIHBIM
HeraTUBHBIM (PAKTOPOM HHTEHCHUBHOTO
BO3ICMCTBUS Ha OKPYXKAIOIIYIO Cpeay.
3TO NPUBOAUT K BO3HUKHOBEHUIO 3KO-
MOTHUECKUX TpobneM U [axke KaTacT-
POdUUCCKHX CUTYaLIMH M TOSBICHUIO
9KO/IOTMYECKH OBYC/IOBIEHHBIX 3aborie-
BaHMil. HeratuBHOe BMsHMe OKa3sblBa-
IOT B3BellleHHbIe IIbl/IeBble W Ta30Bble
[pyMecH, coaepXaillrecs B atMocdep-
HOM Bo3ayxe [4].

aMeHeHyst COCTOSIHMS 37I0POBbS /1eT-
CKOTO Hace/leHusl, TIPOXMBAIOIIEIO Ha
9KO/IOTMYECKU HeG/TaroroyuHbIX Teppy-
TOpUsX, B TOM UKMC/Ie B 30He BMAHMS
FOPHOrO IMPOU3BOACTBA, @ UMEHHO B II.
ConHeuHbIN, BhIpaxkaloTCs, NpexKae Bee-
ro, B YBe/IMUEHWM UMCria 4yacTo Gorero-
mux gerer (UB/l) u merert ¢ xpoHunye-

CKUMH 3a0071eBaHUAMM, B POCTEe 3abo-
NleBaeMOCTU OPraHoOB AbIXaHWA W Opra-
HOB UYBCTB, B M3MEHEHUW HMMYHHOIO
ctatyca pebeHka. [ IpakTruecku Bo Bcex
POCCHUMCKMX perdoHax C BbICOKHM
YpPOBHEM 3arpsidHeHusi aTMOC(EepHOro
BO3IyXa B3BEIEHHBIMK YaCTULIAMH, Av-
OKCHIAMH Cephl U a30Ta, B TOM UHC/e B
[Ipyuamypbe, HabmoaaeTcs OTCTaBaHHe
aeteii B (DHU3NYECKOM U  HepBHO-
[ICUXMUYECKOM PasBUTHH, a PacIipocTpa-
HEHHOCTb XPOHHYECKHX 3ab0/1eBaHUi
OpraHoB AbixaHus B 1,5-2 pasa npeBbl-
[IaeT aHa/IOTMUHble T[IOKasaTend  II0
CpaBHEHUIO C 0oree  «3KO/TOTMYECKU
YKMCTBIMH¢ PAMOHAMM.

YeranosneHo [4], uto anuTtensHoe
He6/1arornpusaTHOE  BO3ACHCTBUE  KOM-
171eKca (PaKTOPOB, CBA3AHHBIX C a3PO-
FeHHOM Harpys3koM, B TOM UHC/e C XU-
MMUECKHMU 3arpsA3HUTe/IIMU atMocdep-
HOTO BO3AyXa OT XBOCTOXPaHW/IMINA,
COIPOBOXKIACTCH CHMKEHUEeM YCTONUH-
BOCTM OpraHu3Ma zeTedl K MH(EKLIMOH-
HbIM 3aborieBaHusM. [loBbllieHre orac-
HOCTHM BO3HUKHOBEHMS 3/10KaueCTBeH-
HbIX 3a00/IeBaHUM W YBe/IMYeHHe 4Mcria
yacTo OO7elonMX aAeTell CBUAeTellbCT-
BYIOT O CHMKEHHH HMMYHO/IOTMYECKOM
PEaKTUBHOCTH OpraHH3Ma.
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Puc. 2. HoBoobpa3soBanusa y aeteii H noapoctkos ConHeunoro pariona ¢ 1997—2007 rr.

Kak mokasanu Hally MCCeJ0BaHMUS,
OCBOGHHME MECTOPOXKIACHHI I10/1e3HbIX
rckoriaeMelx B [Ipuamypbe criocobct-
BYeT MHTEHCHBHOMY 3arpsisHEHHUIO 3KO-
cucteM [5, 6] ¥ yxXyalleHHIO KayecTBa
cpensl oBWTaHMA HaceneHus. BoisBrne-
HO, UTO AeTu 6o/ee OCTpo, ueM B3pPOocC-
nble pearvpyioT Ha HeraTMBHOE BO3-
OENCTBHe TeXHOIeHHO 3arps3HeHHOM
ORpyKarome cpeabl. [IprueM BHICOKa
YYBCTBUTE/IBHOCTh { /IeTeH K 3TUM IIPO-
LleccaM B KpUTHYECKHe Teproabl pocTa
u passutua (Beabtumes, 1995 u ap.).
YCTaHOB/IEHO, UTO CVIIECTBYET OTYeT-
NYBas CBA3b MEXIY POCTOM UWC/Ia Cy-
YaeB TOSB/ICHUs ONYXO/eBhIX 3aborie-
BaHWM B ZI€TCKOM BO3PacTe U BHICOKHM
YPOBHEM 3arpsA3HeHus cpeabl OOUTaHU
[5,6] (tabn. 1, puc.2). ViMeHHo sTa He-
raTUBHas TEHAEHLIUS CITIOCOOCTBYET BCe
Go/bIIeMY «OMO/OXKEHUIO» OHKO/IOrHUe-
cKoMt 3ab0/1eBaeMoCT Y AeTelt U Moa-
poctkoB ([TornoBa, 1996;Pepnu,1998;
Xynoneit u ap., 2000; 'mues, 2002 u
ap.).

AHaM3Upyst CTPYKTYPY  3/10KaYecT-
BEHHBbIX HOBOOOPA30BAHWI BCeX /[I0Ka-
nusaumi, obGHapyxkeHo, uto B ConHeu-
HOM parioHe Ha MepPBOM MeCTe HaxOauT-
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cs1 3a60/1eBaeMOCTh PAKOM KOXKU Y MYK-
yuH ¥ xeHmwH (14, 8 %). OanHako, no
Poccuy — 3TO pak 71erkoro y MyKUuvH
(25,3 %) u pak MOMOYHOM Kemesbl Y
kenmH (18,9 %).

OaoHyuM M3 MapKepoB BO3ICHCTBUS
3arpsA3HSAIOLIMX BellleCTB aTMOC(EPHOro
BO3AyXa Ha 3A0POBbe HacCe/leHUs SAB/Is-
eTcsl MaTOMOrMsi CO CTOPOHBI OPraHoOB
abixaHus. [IMHaMMKa pacrnpocTpaHeH-
HOCTU 3THX 3ab0/IeBaHUil Cpeau aeTei
no 14 ner ConneuHoro parioHa 3a 10
neT AeMOHCTPUPYeT YBe/MMYEeHHe HX
yucna ¢ 706,4 B 1997 no 913,3 Ha
1000 uemoeexk B 2007r. YBemuenve
KOonMuecTBa OO/BHBIX 7eTell acTMOM U
aCTMATUYECKHUM CTaTyCOM 3a aHa/IOrMy-
HBIM Meproa cocTasaseT 3,8 pasa, Xpo-
HUUYECKUM (DapUHIUTOM, CHHYCHUTOM DH-
HutoM — 10,7 pa3a.

Ha puc. 3 npeacrasneHa avHaMyKa
PACIPOCTPaHEHHOCTH 3a00/1eBaHui fe-
Tel acTMOM M aCTMAaTUYECKUM CTaTyCOM,
arormmyeckuM aepmatutoMm. C 2002 ro-
a OTMeyYaeTcsl CTOMKas TeHAeHLIMs Poc-
Ta 3abo/neBaeMoCTu aeTer acTMoi. Ha-
6monaeTcs YBenMueHWe KO/IMUecTBa Ae-
Tel, GOeIoMX ATOMMUECKHM IepPMaTH-
ToM, uto cocTaendgeT 4,0 na 1000 ye-
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Puc. 3. PacnpocTpaHeHHOCTp 3a60/1eBaHHI acTMOH H aTONMHYECKHM AepMaTHTOM (AeTH

ao 14 ner, ConHeyHbIH paloH)

noBek, a B 2007 r — 9,2, T.e. Temn
[IPHUPOCTa 3aB0/IeBAEMOCTH  YBE/TNUN/ICS
B 2,3 pasa (tabn. 2). BosmoxHo, 3TO
CBSI3aHO C OCYIIEHHeM XBOCTOXPaHW/IM-
ma B 2001 roay, uyto mopoausi1o Moi-
HYIO OTIONHUTE/IBHYIO 3KO/IOTMUECKYIO
po6GieMy — TBI/ICBOM PA3HOC TOKCHU-
HBIX BellleCTB C ero MOBEepPXHOCTH [5, 6].

[MonyueHHble pe3y/bTaThl COMIACYIoT-
C C JAaHHBIMU APYTMX MHOTOUMC/ICHHBIX
HCC/IeIOBAHWIM T10 PaCIpOCTPAHEeHHOCTH
XPOHHUECKHX POPM 3KOTIATONIOMUU Y Ae-
Tell Ha TEePPUTOPHUAX C BBICOKUM YPOB-
HeM 3arpsisHerrsa. O6o61eHHbIe [T0Ka3a-
Tel CPaBHUBA/IMCh CO CPelHHM YpOB-
HeM 3TOM xke 3aboneBaemMocTu B Poccui.
XPpOHHUUECKOe [AeHCTBHe aTMOCHEepHBIX
3arpsAsHUTesIeN TIPUBOAUT K HM3MEHEeHUM
B MMMYHHOM CHCTeMe OpraHusMa yerio-
BeKa. VIMeHHO y zneterl B 3KO/IOrMYECKU
Mpo0O7IeMHBIX 30HAaX BO MHOTO pa3 ualle
BCEero BCTPEYAIOTCH Pas/IMyHbe (POPMEI
annepryudeckux 3abo/neBaHuii, Hedporia-
THM, BPOXKICHHEIE [TOPOKU Pa3BUTHS, Be-
reTo-CoCyarcTasi AUCTOHUSA, DOPMHpPYeT-
cA TPeapacIioZioReHHOCTs K 3abor1eBa-
HUAM abixatensHolM cuctemsl  (OPBU,
OPOHXUTBI, OPOHXHA/TbHASA acTMa XPOHU-
yecKye MMHEeBMOHUM).

Ha ocHoBaHuy npoBeneHHbIX Hccrie-
[OBaHUI TIpeVIOKEHHl Caeayiole Me-
POIMNPUATHSA, HalpaB/IeHHBIE Ha CHUXKe-
HUe BWsHYS BpeaHbIX 3KO/IOTMUeCKHX
akTOPOB Ha 3KOCHUCTEMBI U 310POBbE
Hace/leHUs1 TOPHSALIKOrO MOCe/Ka:

1. I'lpoBenenyie perynLTUBALIMM TPU-
POIHOM Cpeibl, B T.U. TIOBEPXHOCTU XBO-
croxpanuvima LIOP OAO «Conneu-
Hb1i1 [[OK»;

3. Opranusalmsi rOpPHO-3KOI0rHYec-
KOrO MOHWTOPHMHIA K3MEHEeHUs Cpebl
OOHWTaHUS Y 37I0POBbS Ue/IOBEKa B 30HE
B/VSIHYS TOPHOTO OOBEKTa;

4. CoBepllleHCTBOBaHWE  3aKOHO/Aa-
TesbHOM 6asbl M YKeCTOYEeHNe KOHTPO/IS
B obmacti OOC;

5. OzagopoBrieHrie  HacereHust Top-
HSALIKMX TTOCE/TKOB C 1Ieblo MpOooU/ak-
TUKU SKO/TOTMUECKU OBYC/IOB/ICHHBIX 3a-
BGo/eBaHUM;

6. Paspabotka Ilporpammel 3komno-
rmyeckor 6e30racHOCTH PaloHOB OC-
BOeHHs HeAp B XabapOBCKOM Kpae.

BHeapeHve KOMIVIeKca Ipeznarae-
MBIX MEpPOINPUATHI U COBMOAeHHEe He-
OBXOMMMBIX TMPABOBLIX HOPM W TIPABH/I
IO3BO/IMT 3HaAUUTe/IbHO CHHU3UTL Hera-
THUBHOE B/MSIHME XBOCTOXPaHW/IMIIA Ha
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KOMITOHEHThI MPHUPOAHON cpesbl, obec-
[eUNTh ero 3KOIOTMYECKYI0 M COLIMa/lb-
HYIO 6e30MacHOCTh M OXpaHy oblecT-

BEHHOTrO 310poBbs Hacernenus B 1. Corn-
HeuHblt ConHeyHoro patioHa XabapoB-
CKOro Kpas U B [ I[ppamypbe B L1e/1oM.

1. Mouceerko T.H. PaccesiHHble 3/1eMeHTbI
B [OBEPXHOCTHBIX Bogax cyuid. — M.: Hayka,
2006.

2. Peeuy B.A, ABannann C./1., TuxoHoBa
"M, Okpyxaomas cpega M 310pOBbe Hacere-
Hust: PervioHa/sibHast sKo/1orudeckas ro/mTrika. —
M.: LISITP, 2003.

3. Kyponarn C.A., Mamuuk H.I1., Kaernu-
koB O.B. OueHka pucKa A71s 3A0POBbs Hace-
NleHYs1 TIPYU TeXHOTE@HHOM 3arpsi3HeHUH TOpPOZ-
ckoit cpeabl. — BopoHexk: BopoHexkckuit roc.
yu-T, 2006.

4. Kpyrickas /1.T., Pacrarnnna H. K. Ouen-
Ka pUCKa A5 3ZI0POBbsl Hace/leHH s, CBA3AHHO-
ro C sarps3HeHueM atMocdepHOro BO3AyXa B
parioHe xBoctoxpaHunuina [1OP ConHeuHoro

KOPOTKO OB ABTOPE

CITHCOK /IHTEPATYPbI

['OKa. TMAB, otaenbHbii Bhiyck Ne 15 |
2007.

5. HoeopoukasA.I., Kpyrckas /1.T.,
I'pexre H.HU., Arxosenko I'.Il. O peaynbra-
Tax SKO/MIOTHUECKOTO MOHUTOPHUHIA BO3AYII-
HOM Cpeabl Ha FOPHBIX 06beKTax COMHEUHOro
['OKa. THAB, otaenbHbifl Bbiyck Ne 15,
2007.

6. CypxuroBB./., Cypxuros /I.B. Ouen-
Ka W YIpaB/ieHWe PHCKOM /11 3[0POBbS OT
MHOTOKOMITOHE@HTHOT'O 3arpsi3HEHUsT OKpYKalo-
el cpeabl KPYIHOTrO LIeHTpa MeTa/lIypryu.
[urvena u canurapusa-2006. — Ne 5. — C.
32—35.

7. Pepuu B.A. Dxonorndeckas 3IMUIEMHO-
norus. — M.,2004. — 384 c.
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Anisimov V.N., Smoliakov A.R.

DESTRUCTION OF THE CRYSTALLINE MATERIALS

(ROCKS) DURING IMPULSE WAVE IMPACTS REVIEWED FROM THE QUANTUM AND

KINETIC INSIGHTS

The destruction of rocks during the combined impact of the explosive (mechanical) stresses
and the impulse electromagnetic fields dependent on the quantum properties of the atoms and
electrical and magnetic properties of the rocks is reviewed.

Key words: atomic chain, potential energy, energy level, tension, break.
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