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Ad”otauHsa. [Ipy HcCIeA0BaHMAX BELISCTBEHHOIO COCTABA MOPOI HETBEPTUYHOTO H HEOTEHOBOTO
BO3PAcTOB Ha Tepputopud BopoHe:kckoil oOmacTy OBUIH  BHIABIEHB BBICOKHE COJEPkKAHHA
COCTUHEHUH PeaKuX U OIarOpOAHBIX METAIOB, B TOM MHCIE HPHIHS, IONABIICTO, BEPOATHEH BCEro,
B OCAJOYHBIC OTIOMKEHHA M3 KOCMHYECKHX OOBEKTOB. (TOIKHOBEHHA 3eMIH ¢ TENaMH U3
KOCMHUECKOr0 MPOCTPAHCTBA MPHBOIHIM K MACIITAGHBIM KIMMATHUECKHM NpeoOpasoBaHusIM,
MACCOBBIM BBIMUPAHHAM MNPEICTABUTEIEH OPraHUYeCKOro Mupa. B To ke BpeMs, M3VUSHUK CIeI0B
UMMAKTHBIX COOBITHI H MOCNEACTBUH HX BO3IACHCTBUM HA MPUPOAHYVIO OOCTAHOBKY HAILEH IMIAHETHI
VIRMAETCA HEAOCTATOUHOE BHUMAHHE. B CBA3M ¢ 3TUM aBTOpAMH NPOBEICHO HCCIEIOBAHHE MOPOI,
CUMTAIOINUXCS  BYJIKAHHUECKHMH MEMJIAMH W BMELIAMOMIHX WX OTIONKEHHS, 3aIETAINX B
reoNIOrMMECKHX pa3pe3ax OKOMO ABVX HACENEHHBIX NMYHKTOB BopoHekcKkolt o0macTH, ¢ UENbIO
ONpEaeNCHUs BELIECTBEHHOro ¢octaBa u  00cTaHoBOK ux  ofpasosanus. HMcecnenosanus
MUHEPANBHOTO H 3JMEMEHTHOTO COCTABOB «IEMIOB» M BMELAKIWINX MX TMOpod MNPOBOIUTUCH
PEHTIEHOCTPYKTYPHBIM M 3IEKTPOHHOMHKPOCKOMHYECKHM aHATH3aMH ¢ HCMOIb30BaHHEM ©0a3
Aaunbix ICDD PDF-2 Siroguant u ITO Sietronics Pty Ltd. B pesynbrare uccieiosanuii B cnosx,
MPUHUMAEMBIX 33 BVIKAaHHYECKHE MEMIbl, B OOOHX paspe3ax BHIABICHE 3HAUMUTEIRHEIE COACPIKAHUA
UPUIHA, OCMHUA, IIaTHHBI, 3070Ta H peHus. OCHOBHON MHHEpanbHOH (Gazoif B TOPEIKHHCKHX
CHOETIAX» SABJSAETCA PeHTreHOAMOP(hHBIA KPEeMHE3EM, B IYBAHKHHCKMX — KBApPL MpPH IMOIHOM
OTCVTCTBHH pEHTIeHoaMophHOH cocTaBIdAmomWeil. B  JBvX KHIOMETpax K CEBEPY OT cena
Aiekcanaposka JoHckaa (Opiwaz cioboda JAveBaHKa) HaxoAATCA ABE BOPOHKH JUAMETPOM OKO.IO
OJTHOTO KIIOMETPA KAXKIAA, KOTOpBbIE, MO HALIEMY MHEHHUK), CHOPMHUPOBAHHOMY HAa OCHOBE
MOIVUSHHBIX Pe3y.IbTaTOB, OOPA3OBaHbl 3a CUET B3PHIBHBIX MPOLIECCOB MPH NAAEHHU Ha MOBEPXHOCTH
3emnu 00I0MKOB Aapa KOMETH. B pesyistate BeIOPOCa BELIGCTBA U3 BHYTPSHHUX HACTEH BOPOHOK,
MEePEeMELIAHHOIO ¢ MAaTepHaIoM 00I0MKOB, Obutn OSpa3oBaHbBl IBa IIACTa «NenI1oB». Ha ocHOBe
MOIVUSHHBIX AHANMUTHUYECKHX PE3VIBTATOB, ¢ MPHBICHCHHEM JAHHBIX JTUTEPATVPHEIX HCTOYHHKOB,
CIEIaH BHIBOJ O CNIYUABLINXCS HA JAHHOI TEPPUTOPUH UMITAKTHBIX ¢OOBITHAX. TaKas UHTEPIPETALNA
MPOBEAEHHBIX HCCICIOBAHUHA HA JAHHOH TCPPUTOPHU OCYIICCTBICHA BICPBBIC.
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Abstract. Our studies of the material composition of rocks of Quaternary and Neogene ages in the Voronezh
region over the past three vears have revealed very high congcentrations of compounds of rare and noble
metals, including indium, which most likely got into sedimentarv deposits from space objects. Collisions of
the Earth with bodies from outer space led to large-scale ¢limatic transformations, mass extinctions of
representatives of the organic world. At the same time, insufficient attention 1s paid to the study of traces of
impact events and the consequences of their impact on the natural environment of our planet. In this regard, the
authors carried out a study of rocks considered to be volcanic ashes and their host deposits, occurring in
geological sections near two settlements of the Voronezh region, in order to determine the matenal
composition and environments of their formation. Investigations of the mineral and ¢lemental composition of
the "ashes” and their host rocks were carried out by X-ray diffraction and electron microscopic analyzes using
the ICDD PDF-2 Siroguant databases and software Sietronics Pty Ltd. As a result of investigations, significant
contents of iridium, osmium, platinum, gold, and rhenium were revealed in the lavers taken for volcanic ash in
both sections. X-ray amorphous silica is the main mineral phase in the Gorenka "ashes", and quartz in the
Duvankinsky ones with the complete absence of an X-rav amorphous component. Two kilometers north of the
village of Aleksandrovka Donskava (the former settlement of Duvanka) there are two craters with a diameter
of about one kilometer each, which, in our opinion, formed on the basis of the results obtained, are formed due
to explosive processes when the debns of the comet's nucleus falls to the Earth's surface. As a result of the
gjection of material from the inner parts of the funnels, mixed with the material of the debns, two layers of
"ash” were formed. On the basis of the obtained analvtical results, with the involvement of literary sources, a
conclusion was made about the impact events that took place in this territorv. This interpretation of the
research carried out in this area was carried out for the first time.
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Beeaenue

Ha tepputopun BopoHekcko#l o0nacTH BbIABIEHO HECKONBKO MYHKTOB, TIe Cpeiu OT-
JIO’KEHHH Y€TBEPTHYHOI® H HEOI€HOBOIO NEPHOACE BCTPEYAROTCA JIMH3OBHAHBIE MPOCIOH TOH-
KO3EPHHCTBIX, 10 AJIEBPUTOBOH pasMepHOCTH, neckos [CaBko u ap., 2001]. ITo MHeHHK) BCex
hccaenoBaTenell, H3y4aBLINX 3TH JIMTOJOTHYECKHE PA3HOCTH, OHH ABJAIOTCS BYJTKAHHUYECKUMH
nernamu [XonmMopoii, 2008, 2013]. Ha naHHOe npoucxXokaeHHe YKa3bIBAKOT TakUe MOKa3aTeNu,
KaK PEHTTeHOaMOPGHOCTb H TOHKAs Pa3MEPHOCTh 3€pPeH, MOPHCTOCTh UX NMOBepxHOCTH. OHHU 3a-
JIETAIOT, KAK NPABHJIO, B BUIE JIMH30BHIHBIX IUIACTOB CPEIH KOPEHHBIX NMOpoa BOMM3H JHEBHOMH
TMIOBEPXHOCTH Ha rNMyOHHe 00 necATH MeTpoB. CUMUTAeTCs, YTO UCTOYHUKAMHU MEMIOBOr0 MaTepH-
ana moriu ObITh ByJkaHbl Kaekasa, Kapnar u naxke Utanuu. B pesynbrate katactpodudeckux
U3BEPKEHUI BYJIIKAHWUYECKHH Menes NePeHOCHIICS BO3IYLIHBIMU MOTOKAMH Ha OOJbIINE PaccTo-
SHHUA U OCAXKJAJICA HA 3€MHYH NOBEPXHOCTb, TPACCHPYS HANpaBjeHHE 3TOro nepeHoca [Mub-
koB, 1977, EpMosnios, 2008]. MOLUHOCTH OTJIOKEHHI MEMNNoB, Kak MpaBuiio, COCTABIAIOT He 00-
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nee 20 c¢M, P 5TOM OHH YacTO MepeMeLIaHbl ¢ MaTepHaloM MOBEPXHOCTH. B TO ke BpeMs B
reoJIorHueckux paspesax y cesna ['openka MOLIHOCTE MEMIOBOrO CNOA JOCTHUIAeT ABYX C IMOJNO-
BHHOI METPOB, a y cena Anexcannposka JloHckas (Obismas cnodona JlyBaHka) mpociexHBaKT-
Csl 1BA CJIOA OKOJIO OTHOTO MeTpa Kaxablii (puc. 1). Takoe HECOOTBETCTBHE MEXKIY PACCTOAHUSA-
MH M MOLUHOCTAMH (kasanock Obl, yeM Hajblle OT MCTOUHHKA, TEM KONHYECTBO MaTepuana
OOJKHO OBITH MEHbILE) MOXKET CBHUAETEJNLCTBOBATE O APYTUX crnocodax odpa3oBaHMs MOpOIbI,
NPHHHUMAEMOH 33 BYJIKAHHHYECKHE MEeIbl.

[TepBbimM, KTO OnHcan H H3Y4HMI 3TH OdpazoBanus, Obun mpodeccop A A. JlyOsHckuii
[1935]. MM sxe ObU1O BBIOBUHYTO ABA MPEANOJOKEeHHS 00 UCTOUHHMKAX MOCTYIIEHHS TEMIOBOro
MaTepuana npu (GpopMupoBaHHH MiacTa B paiioHe cnodonsl JyBaHKa, OTHOCUMOTO K BEPXHEMY
mefictroueny. Ilepeoe npennonoskeHHe — nenen Mor ObITh NPUHECEH BO3AYLIHBIMH MOTOKAMH
Kapkaza mpu katacTpopHUeCKUX H3BEPIKEHHAX BYJKAHOB. BTOpoe npeanonoxkeHne MOXKET ObITh
CBSI32HO C MOBBILEHHSMH YPOBHA A30BCKOTO MOPA MPH TastHUH NIEIHHUKOB, YTO BBI3BIBANO TeUe-
HHe BOI BBepX Mo AoiuHe JoHa B 3THX yCNOBHAX MPOMCXOOUN Pa3MbIB MEMIOBEIX OTIOKEHUI
y Oeperos Asoeckore H Kacnuiickoro Mopei M nepeoTioKeHHe 3TOro MaTepHuana Cpeay rnecya-
HbIX 0OpasosaHuil oaHol U3 Teppac Jona. [Toctynnenue nemna npu GOPpMHPOBAHHH IJIACTA B
pafioHe cena I'openka, OTHOCUMOTrO K HHKHEMYy HEOTeHY, BCE€ HCCNENOBaTeNH CBA3BIBAIOT C U3-
Bep/KeHUAMH ByakaHoB Kapnat nnu HMranuu.

Puc. 1. Céaa l'openka u [IvBaHka Ha kapte BopoHexckoii 001acTu
Fig. 1. The villages of Gorelka and Duvanka on the map of the Voronezh region

[To BHemHUM MOpPGHOJIOTHYECKUM MpPH3HAKAM BYJIKAHHYECKHH Iernesj HMEeeT BHJ CJIerka
YIUIOTHEHHOH, HO PBIXJICH MOPOAbL, B CYXOM COCTOSHUH JIETKO pa3BeBaeTca BeTpoM. Ero LBeT B Cbl-
POM COCTOSIHHH OT CBETJIO-CEPOrC 0 CEPOro, B CYyXOM — OeNbli. 3a CUeT OKCHIOB skenesa npuodpe-
TAeT >keNToBaThIe OTTeHKH. Conep:kaHHe IMHHUCTOrQ MaTepHalla B 3TOH MOPOAE He MPEBbIIAET Ae-
CATH NPOLEHTOBR. B paspese BH3yabHO HATIOMHHAET aIEBPUT WIIH JIECCOBHIHBIH CYTTIHHOK.
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3HayuTENbHAA MOLUHOCTb MEIUIOBLIX MIACTOB, UX MPOCTPAHCTBEHHAA CBA3b C B3PLIBHBI-
MH BOPOHKaMH, BBICOKHE COAEPKAHUA B HUX COCTMHEHUH pedKux U ONaropoaHbIX METaloB 3a-
CTABJIAET YCOMHHTBCS B HX BYJIKAHHYECKOM NPOHCXOKNEHHH. TIOUTH 3a IEBAHOCTO JIET u3y4e-
HHS NEMJIOBbIX OTIOKEHHA HMH 3aHHUMANIOCh OTPAHHYEHHOE KONMYECTBO HecnenosaTeneii. Ilpu
5TOM, OMpEAENeHHe MHHEPaJbHOIC W XMMHMYECKOrO COCTaBOB MOPOI MPOBOAMIOCH CaMbIMHU
MPUMHTHBHBIMH METOOAMH, YTO, ECTECTBEHHO, OTPAKaloCh Ha pPe3ynbTaTaX M BHIBOAAX HCCle-
nosaHuil. Mcnonesys COBPEMEHHbIE AHAJTHTHHYECKHE METOAbI ¢ KOMITBKOTEPHOH 00paboTKol no-
Ny4aeMbIX Pe3YJIbTATOB, Mbl JOKA3bIBAEM, HYTO I'€HE3HUC TAK HA3bIBAEMBIX IMEIUIOB CBA3AH ¢ HM-
MaKTHBIMH COOBITHSMH, CAY4aBIIHNMUCA B UICTOPHHU 3eMIH.

O0beKTbI H METOABI HCCJIETOBAHHA

OObeKkToM HcclenoBaHUs ABJAIOTCSA TeQNOrMYecKHe paspe3bl HECKOMBKUX YUYAacTKOB Ha
Tepputopui BopoHekckoii obnacTu, B CTPYKType KOTOPBIX, CPEIH OTIOXKEHHH 4eTBEPTHUHOrO
H HEOr€HOBOT'C MEPHOJOB, BCTPEHAKTCA JIMH3OBHIHBIS MPOCIOH TOHKO3EPHUCTBIX, O aJleBpH-
TOBOH Pa3sMEPHOCTH, MECKOB.

B npouecce nonesblx padoT MpOBOAMIOCH MOAPOOHOE OMUCAHHe OOHAXKEHHH MopoA ¢
BbIXOJAMH «IervioB» B pafioHax cén I'openka u Anexcanzpopka HoHckas (ObiBwas crnodopa
Hysanka) Boponexckoi odnactu. IlapannenbHo ¢ onucaHHeM OOHAXKEHHI NPOBOAHICA OTOOp
Oopo310BbIX NPOO, MIHHHOH oT 30 10 50 ¢M, Mo BCeMy paspesy, BKIIKHas BMELIAKLINE TOPObL
MuHepanbHBIA U 31eMEeHTHBII coCcTaBbl OTOOPaHHBIX MPOO UCCNeAOBallUCh METOAAMU PEHTTEHO-
CTPYKTYPHOIO U 3JEKTPOHHOMHUKPOCKOMUUYECKOro aHalM30B, ¢ HCMONMb3OBaHMEM 0a3 AaHHBIX
ICDD PDF-2 Siroguant u ITO SietronicsPtyLtd. Ilpu peHTreHOCTPYKTYPHOM H3Y4€HHH OTO-
OpaHHBIX 0OPA3LIOB NPHUMEHAHCH KaK OPOLIKOBBIE, TAK H OPHEHTHPOBAHHBIE [TPENapaThl.

KpoMe unccienosanuii BajJoBEIX MpoO U3yyancss MHHepalbHbI COCTaB B JETKOR U TAKE-
noh ¢ppakuuax Beex npod. Jns storo otmyunBanachk (ppakuus donee 0,01 MM, koTOpas 3aTem
paszensnach B Opomodopme. [TonyueHHbIE MHHEPaIbl UASHTHHHLIHPOBAIHCH B HMMEPCHOHHBIX
KHIKOCTAX MOA ONTHYECKHM MHKPOCKOMOM. B OTOENBHBIX, CIIOPHBIX ClydasX UX XUMHUECKHH
COCTaB MPOBEPSIICA NPH MUKPO3OHIOBOM UCCIENOBAHHH.

PesyjabTaTtbl 4 HX o0CyKAEHHE

H3yueHue reonoruyeckore paspesa y cena I'openka (puc. 2) npoBOAUNOCH B CEBEPHOM
OOpTY OBpara, HMEHLIEero NpPOTAKEHHE ¢ BOCTOKA HA 3arajl, Ha CEBEPHOH OKpaHHE 3TOro Hace-
NEHHOrO MYHKTA, MPAKTHYECKH B TOM K€ MECTe, Il¢ MPOBOAMIIM AHAJOTHYHBIE HCCISAOBAHUS
npenwecTBeHHUKH [Xoamopoii, 2008].

3meck nox nouseHHbIM ci1oeM (0,4 M) cBepXy BHU3 3aeraroT:

— TECOK >KEJITOBATO-KOPHYHEBBIH, MENKO3€PHHCTBIH, TOPH30HTAIbHO-CIOUCTBIH 34
CYET TOHKOIO MEepeCJAUBAHHA C INIMHOH, OOOraléHHON NeCyaHbIM MATEPHATOM; MOLIHOCTD
caos 0,3 M,

— MO MEeCKOM, ¢ PEe3KMM KOHTAKTOM, HAOMKOAeTCs INIHHA cepast AQ TEMHO-CEepoil, €O
¢nabo BBIPAXKEHHOI BOJTHHCTON CIOUCTOCTBIO, ANIEBPUTHCTASA, MOIHOCTRIO 0,8 M;

- 104 CJOeM [JIMHBL, TaK K€ ¢ PEe3KUM KOHTAKTOM, TMPOCNEKUBAETCH CIOH aNeBpHUTa
CBETJIO-3€/IEHOTO, ¢ JKENTOBATBIM OTTEHKOM, [NayKOHUT-KBApLEBOrO, BOIHHCTO-CIOHCTOrQ, B
MOACLIBE OOCTALIEHHOIO OKCHAAMH KeJe3a, MOLIHOCTRIO 0,4 M,

- HIKE, C Pe3KMM KOHTaKTOM, 3ajleraeT [NIMHA 3€JIeHOBAaTO-Cepas, necyaHasi, KOMKOBa-
Tas; pasMep KOMOUKOB 1-2 ¢M; MOLIHOCTD miacTta 4,0 M;

- mnox ruHo# HadmwpaeTcs MecoK CBEeTNO-Cephlif 10 ceporo, KBapLeBblH ¢ MPUMeECho
rayKOHHUTa, MENKO3ePHUCTDIN, rOpH30HTAIbHO-BOMHUCTO-CIOUCTBIN 32 CUET TOHKOrO mepecna-
MUBAHHA ¢ MNIHHOH, 000raléHHON NecuaHbIM MaTePHANIOM;, MOLIHOCTD 3,0 M;
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— ajeBpo-nenut (nenen), Oenblii B CyXOM COCTOSHHMH, Cepblif BO BIa’KHOM, MacCHBHOI
TEKCTYpel, B noaouse (A0 0,3 M) B pa3HOH CTENEHH YIUIOTHEH N0 KPENKOro ajJeBpoluTa; 3TOT
CIIOH MPOCNEXKHUBACTCA HA BCEM MPOTSHKEHHH OBpAara, NPHMEHSETCs MECTHBIMH JKHTEJISAMH B Ka-
yecTBe OYTOBOrO KaMHs, 00IIas MOLIHOCTD 2,5 M,

— QIEBPHT 3€JIEHOBATO-CEPbIH, KBAPLIEBbIH, ¢ MPHMECHK IIAYKOHWUTA, IITUHHCTBINH, BH-
IUMas MOIIHOCTD 0,5 M.

AR,

Puc. 2. O6Haxkenue reonoruyeckoro paspesa y ¢e1a lopenka. ®oto A B. XKabuna
Fig. 2. Outcrop of the geological section near the village of Gorelka

MuHepanbHEIi cOcTaB IMUHUCTOH (ppakUuU BCeX MOPOA, 3aleraloliuX B JaHHOM paspese,
pa3in4aeTcss He3HAa4YMTENbHO M MpencTaBJeH MOHTMOPHIJIOHMTOM, WIMHTOM M KAOMHHHTOM.
Coaep:xanne unnta Handosee cTadunbHO H HaxoauTes Ha ypoBHe 10,0 %. KonuuecTso kaonu-
HHTa H MOHTMOPHJUJICHHTA BO BMELLAKOLINX nenes nopoaax cocrasaser 30,0 % nns nepBoro u3
HUX U 60,0 % nns Broporo. B caMbIx ke meriax comep’kaHHe KaONHHHUTA MpeBajUpyeT Hal
MOHTMOPHJUTOHUTOM, B cooTHoweHuu 60,0 Ha 30,0 %.

[To naHHBIM PEHTrEHOCTPYKTYPHOIO AHAJIH3A, OKOIIO AEBAHOCTA MPOLICHTOB BELLECTBA
NemIOB NPeACTABIEHO peHTreHoaMophHoH ¢pasoil. OcTanbHOE — 3TO KBAapU H MNIMHUCTasA CO-
cTapidwlasi. OnpeneneHHe 3JEMEHTHOrO cocTaBa COOCTBEHHO MEMNIOB MPOBOAMIOCH IO
TpéM npobaM, OTOOpaHHBIM B BepXHel YacTH MnacTa, B HWKHEH €ro 4acTH U YMIOTHEHHOMH
NPUKOHTAKTHOH 30He. B kakao#l u3 3THX npod HCCNenOBalOCh MO OECATh CNy4aliHO BHI-
OpaHHBIX 3€peH. 3aTeM MOJIYYEHHBIE PEe3YAbTAThl YCPeaHANHCh. [TonyueHHbIe naHHBIE CBUIE-
TENbCTBYIOT 00 yparaHHbIX COAEpKaHUSX IUIaTUHOWAOB, peHud U 3om071a (1adn. 1). Ilpu s3tom
OTMeYaeTcs OnpenesiéHHas 3aBUCHMOCTb KOJIHYECTBA METANJIOB OT MONOXKeHHs npod B pas-
pese. Tak, comepxaHus 30710Ta, NJIATHHBI, OCMHA, POAMS U PYTEHHS yMEHBLIATCA CHHU3Y
BBEPX no paspesy. KoanuecTsa upuausa, namnanus, peHus, OpoMa, HA000POT, YBENTHYHBAKT-
Csl B TOM JKe HanpaBJeHHH.

CoseplueHHO Opyro# paspes HaOnwIaeTcs B MeCUaHOM Kapbepe, pacloNokKeHHOM Ha ce-
BepHOIT OkpanHe cena Anexcanaposka JloHckas B 300 M Kk 3amagy OT ¢Ttapoi aBropopord M-4
(puc. 3). 3nech cBepXy BHU3 OOHAKATCA:

— no4BeHHbIH cnoil — 0,2 M;
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— CYIJIMHOK KOpHYHeBbIH — 10 3,0 M,

— TMECOK CBETVIO-KENTBIA A0 XKENTOrO, KBAPLEBbIH, MEJKO3EPHUCTBIH, ¢ HE3HAYUTENb-
HbIM KOJIUY€CTBOM TIHHUCTOH (ppakLMy, MOLHOCTD 3,0 M;

— AJIEBPUT (MeMnes) CBET/IO-CepPbIil 10 OeIOro, NATHAMH JKeNThIH 32 CUET OKCHIOB XKeJje-
3a, B CYXOM COCTOSIHHH CbIMYYHH, KOHTAKTBI C BbILIE- H HHIKEJIEKAIMUMH NMEeCKaMH HEPOBHBIE,
MCLIHOCTE 0,5-1,2 M;

— IMECOK CBETVIO-KENTBIA A0 KENTOrO, KBAPLEBbIH, MEJKO3EPHUCTBIH, ¢ HE3HAYUTENb-
HbIM KOJIMYE€CTBOM INIHHUCTOH hpakLuy; MOLHOCTS 2,0 M;

- aJeBpHUT (memnen) CBETNIO-cepblil A0 0enoro, MATHAMU KeNThlil 3a CUET OKCHIOB KeJe-
3a, B CYXOM COCTOAHHH CbIMYyYHH, KOHTAKThl C HU)Ke- W BbILIE JIeKALIUMH [MECKAMH HEPOBHLIE, B
CpenHel 4acTH ITOro CJIOsl BCTPEYAKOTCs JIMH30BUIHBIC NMPOCIOH MOLIHOCTBEY 10 0,4 M mecka,
AHAJIOTMYHOIC BbIWEYNOMAHYTHIM; MOLLHOCTE Myacta u3MeHsaercs ot 0,8 go 1,0 M;

— IMECOK CBETUVIO-KENTBIH A0 KENTOrO, KBAPLEBBIH, MEJKO3EPHHCTBIH, ¢ HE3HAYUTEIb-
HbIM KOJIMYE€CTBOM INIHHUCTOH (hpakLuy; MOLHOCTE 8,0 M;

— MEeCOK CBETJO-CEpPLIH, KBapLUEBbli, MENKO3€PHUCTLIH, TOPU3OHTANbHO-BOJIHUCTO-
CIIOUCTHIH, B HUKHeH yacTu (0,2 M) KOCOCJOUCTHIM; MOIHOCTE 0,5 M;

— MecoK Oenblil co cnabblM KOPHYHEBATBIM OTTEHKOM, KBApPLEBBIH, MEJIKO3EPHHUCTBIM,
KOCOCJIOHCTBIH, KOCas CICHCTOCThL MOOUEPKUBACTCA MPOCNOHKaMU (MOLIHOCTBIO 2 CM) Mecka
KPYIMHO3€PHUCTOTO — BUOUMAas MOLIHOCTb OKOJIO 2,0 M.

Tabauua 1
Table 1
Coaepxanue OnaropoaHsIX M PEIKHX METATIOB B IUTACTE «reruia» paspesa [Nopeaxa
Content of noble and rare metals in the “ash” laver of the Bumer section
- JnemeHTHBIH cocTas, %
Hanvenosanue obnexTa
Ru Rh Pd Ag | Re Os Ir Pt Au
BepxHas yacTh m1acta 0.4 0.6 0.7 0.3 39 2.1 4.6 1.0 0.7
Hipxuas uacts miacra 0.4 0.6 14 | 0.7 | 25| 42 2.9 1.7 1 2.9
HuxHMI KOHTAKT M1acTa 1.6 0.9 0.4 0.2 1.8 52 2.1 2.3 3.0

Kak BUZHO H3 MOJEBOTO OMHCAHHKSA, B PA3PE3E BIALNASTCA ABA M1acTa OEI0ro LBETa TOH-
KO3EPHHCTOH MOpOAbl, MPUHUMAEMOH 3a BynkaHHueckue nermisl [Jydanckuil 1935, I'puienko
1976, Xonmosoii, 2008]. BecbMa BepOATHO, UTO OaHHbIE MIACThl MO MPOCTHPAHUIO MOTYT CO-
eIUHATLCS B OJWUH WIH pacnagaTbesl HA HECKONbKO, O YEM MOKHO CYAHTb, CChLIAACh Ha padboTy
A A JlyOsauckoro [1935], roe oH BeIAGAN TPH YaCTH: QCHOBHOIM INIACT, BEPXHHI H HIKHHIA.

IIpyu HecaenoBaHHH MHHEPAJbHOIO COCTaBa IIHHHUCTOH HaCTH, KQIHYECTBO KOTOPOH B
neckax COCTaBIAeT OOWH-IBA MPOLEHTA, B «IEMIax» OKOMO MATH, ObIJO BBIABIEHO BBICOKOE
(zo 70 %) comepaHHe MOHTMOPUJUIOHHTA, YTO CTaBHUT MOJ COMHEHHE KOHTHHEHTAalbHBbIil
F€HE3HC BCEX MOPOJ B JAHHOM paspese, TeM Dojiee 4TO B UX JIETKOH PpakUUH BCTPEHAKTCS
3€PHA FMAaYKOHHTA.

PeHTreHOCTpYKTYPHBIH aHaNu3 ¢ ucnoab3opaHueM Oa3bl daHHbIX ICDD PDF-2 Siroguant
roKasal, 4TO MHHepaibHblil COCTAaB MeCKOB MPeICTaBlIeH B OCHOBHOM KBapueM (okono 95 %) u
anbOHTOM (OKkono 5 %) HHOorma BCTpedarwTes PYTHI, AMCTEH, CTaBpOIHT. B «nennax», kpome
NEepPEYHCIeHHBIX MUHEPAJIOB, B AOCTATOYHO 3HAYUTENBHBIX KOJIUYECTBAX COAEPXKATCA COeNHHe-
HUA MIaTUHOUOOB, cepedpa, 300Ta (Tabn. 2). Pe3ynbraThl peHTTeHOCTIEKTPANBHOTO aHal|3a 1o
Cly4aliHO BBIOpaHHBIM JecATH 3€pHaM (Tadi. 3) B LeNOM He MPOTHBOPEYAT JAHHBIM PEHTTEHO-
CTPYKTYPHOre ananusa. B otnuune oT «nenos» paspesa ['openka, B aHAJOTHYHBIX MOPOIHBIX
obpasosaHmsx JIyBaHKH peHreHOAMOP(HBIX MHHEPAIBHBIX (a3 HE OOHAPYIKEHO.
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Bepxawil nader

et 1ot

Puc. 3. Pazpes B mecyaHOM Kapbepe Ha CEBEPHOMH OKpauHe cena Anekcanaposka JJoHckas
®oto A B. Kabuna.
Fig. 3. Section in a sandy quarry on the northern outskirts of the village of Aleksandrovka Donskaya

Tabauna 2
Table 2
Pe3y1bTaThl peHTICHOCTPYKTVPHOTO aHATH3a
X-ray structural analysis results
Paspes AyBanka
HuxHuit nnact BepxHuit nnact
Phase Weight (%) Phase Weight (%)
Quartz 83.6 Quartz 91.8
Ir As3 99 Albite, high 4.3
Ir Se2 3.6 Ir Se2 2.1
Rutile 1.0 Rhodiumdiselenide 0,5
Rhodiumdiselenide 0.6 Silversulphidebeta 186° 04
Silverfluoride 0.3 Osmiuvmdisulphide 0.2
IrO2 0.3 Goldgallium 0,2
Silverzine 0.2 Silverlithium 0.1
Rhodiumtin 0.2 Rhodiumtin 0.1
Silverlithium 0.1 Platinumdiarsenide 0.1
Silveriodide 3 0.1
Silverchloride 0.1
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Tad1uua 3
Table 3

Coneprxanue GaaropoIHbIX H PEIKUX METAUIOB B paspese JlyBanka
Content of noble and rare metals in the Duvanka section

JIeMEHTHBIH COCTAB, %
Ru Rh Ag Os Ir Pt Au Pd Re

Haunmenosanue odnexta

BepxHuii nnact 0.6 0.7 I.1 94 0.8 4.1 2.0 - -

Huxuuit mact 04 | 08 — | 34 |39 [ 14| 33 | 05 | 22

Ilo pesynbTataM 31eKTPOHHOMHKpOCKenu4veckoro aHanusa I'B. Xonmosoii [2008] Bel-
AeJHI BoceMb MOPGOJOrHUECKHX THIIOB MEIUIOB, HaXOomsIuXes B paspese [openka. Hano orme-
TUTb, YTO BCE OHHU clabo COOTBETCTBYIOT BUAY HACTOSLIEro Memna, B3AToro B paitoHe 2nblpyca,
(potorpadus KoToporo NpUBOIUTCS B 5Tol pabote (cM. puc. 2). M3o0pakeHUus, UHTEPIIPeTHPY-
emble aBTopoM [XonmoBoi 2008] kak ra3oBble BKJIKOUEHHS, HA CaMOM Oele SIBJISIKOTCS MeTalia-
MH. JIg0 B TOM, 4TO NPH 3JEKTPOHHO-MHKPOCKOMHUYECKHX HCCASIOBAHUAX MAaTePHAJ, HMEK-
WHil OONMbIIYIO TUIOTHOCTh, BRIMIAAUT cBeTiee. [IpakTHUECKH Ha BCeX CHUMKAaX B 5TOH padore
HabmopatoTes Oenble MNOJOCKM M NATHA.  2TO  BCE  MeTamnbl.  [Ipu  3NeKTpoHHO-
MHKPOCKOIHYECKOM aHAJIH3Ee OTODpaKaeTCss MOBePXHOCTh oObexTa. [losTtomy, ecnu rasosoe
BKJIFOUEHHE BCKPBITO, TO Ia3 B BAKyyMe MPHUOOpa MIrHOBEHHO HCMAPHTCS, H Mbl YBHAHM TOJIBKO
yIyOJNeHHe, N0 KOHTPAacTHOCTH ¢1ado oThauyaromeecs oT odwero ¢oHa. Ecnu He BCKPBITO, TO
OHO BooOILIEe He OyneT BUIHO.

Ha cnyTHHKOBBIX KapTax TepPPHTOPHH BOpoHExCKoOH 0OnacTH OTMEHArTCs OKPYITbIE
obpaszoBaHus (puc. 4), 4acTo No cBoei Gpopme NPUOTHKAKIIHECT K HAANBHOMY Kpyry. MHorue
M3 HUX OrpaHuueHbl cBeTioi nojocoil. X pasmepnbl (o auaMerpy) konedmorcsa oT 50 M 1o
2 kM. BHyTpeHHHe yacTH 3TUX oOpa3oBaHUIl B pa3HOi cTemeHH 3a00NO4eHbl, MHOTAA B HUX
BCTpevaroTest Hedosbiune Boaoémsl [Kadbun u ap., 2020]. IIpu ux ucCnenoBaHHM B MPOLIECCE
NoJeBeIX padOT OTMEUAeTCs BaJl WM ero GpparMeHTh! (CBeTJas nojoca Ha kaprax). Ero seicota
AOOCTUraeT HeCKOJbKUX MeTpoB. LIIMpHHA 3aBHCUT OT pa3MepoB 3THX OOpPa3OBaHUN U MOKET CO-
CTaBJATb OECATKH MeTpoB. [IpeBbllieHHe 3aBaNbHONH TEPPUTOPHUH Hald UX BHYTpEeHHEH MoBepx-
HOCTBIO PA3HOE H 3aBHCHT OT 3PO3HOHHBIX NMPOLECCOB U XO3AHCTBEHHOH AEATENbHOCTH JIFOAEH.
[Tpu HaXxOKAEHHH BO BHYTPEHHEH 4aCTH BOAOEMOB NPEBbILIEHHE MOXET OBbITh 3HAYUTENBHO
donbue. MccnenoBaHue 5THX MOHWKEHHUH MOKas3ano, 4To UX 00pasoBaHHE MOXKET OBbITh CBA3AHO
TONBKO C B3pBIBOM. Ha 3TOT mpouecc yka3blBaeT, Npekae BCEro, Baj, OKPYKAIOWMKI JaHHbIE BO-
poHku. Ecii ©b1 3T0 Op1IH NPOBaUIBI, BBI3BAHHBIE KAPCTOBBIMH HJIM APYTHMH NMOACOHBIMHU SIBIE-
HHSIMH, TO HUKAKOTC Bajia nonpocTty Obl He Obu10 [ConHues, 2001, Hukonaes, 2006].

3HauMTEeNbHbIE pa3Mepbl BOPOHOK Cpa3y OTOpachIBAKOT BCE MPEANONOKEHHs 00 UX HC-
KYCCTBEHHOM oOpa3oBaHuH. B camoM nene, 4yToObl MONYUHTh Jaske HeQOMbIIHE BOPOHKH, HYX-
Hbl TOHHBI B3PBIBYATKH, & MPH HX Pa3Mepax B COTHH METPOB KOIMHYECTBO BO3PACTET OO COTEH
ThIC4 TOHH. OTCIOAa MOXKHO CA€JIaTh BBIBOJ, YTO BOPOHKH HA JAHHOH TEPPUTOPHH BOZHHKIH B
pe3ysabTaTe NMPUPOAHBIX ABIEHHH. B3pbIBBI TakOH MOLUHOCTH Ha paccMaTpHUBAEMBIX MIOLIATNX,
0 HalleMy MHEHHIO, MOTYT OBITh CBS3aHBl TOJBKO C MaJeHHEM Ha 3€MHYH MOBEPXHOCTb KOC-
MHYECKHX 00BeKTOB. PaHee Mbl BeiABUranu runotesy [XKadun, XKaduna, 2019], uto B nepuoxn or
8 no 40 TeIC. NeT Ha3zan 3eMJs CTOJKHYIIACH C SIAPOM KOMETHI, COCTOSLIUM U3 QOJOMKOB Pa3HOro
pasMepa U cOCTaBa. ITO MOIJIH OBITb JIbAbI Pa3NIUYUHBIX Ta30B, KAMEHHbIE U JKeNe3Hble acTepou-
Obl U MeTeOpouIbl. BecbMa BEpOATHO, YTO TAaKUX CTONKHOBEHHUH B 3TOT BPeMEHHOH MPOMEKYTOK
OBLIO HECKOJIBKO.

KpomMe BOPOHOK Ha 3eMHOH MOBEPXHOCTH, B TEQJOTHYECKHX pa3pesax OTMEYarTes H
Opyrue ciaenbl B3pbIBHLIX coObITHil. B patote [2Kabuu u gp., 2020] paccMaTpuBaroTcs pe3ynbTa-
Tbl MCCJAENOBAHHI MMMAKTHBIX MOpPOH, BCTPEYAIOLIMXCH B OTIOKEHHAX BOMM3M BOPOHOK H
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BHELUHE OYeHb MOXOXKHX Ha ByJKaHWYeckue Ty(pul. B HuX o0HapykeHbl MHUHepalbl, 00pazoBa-
HHe KOTOPBIX MPOXOIOHUT MPH BbICOKHX TeMMnepaTypax U gaBleHusx. Kpome 31oro, oHU cogepkat
3HAYHUTEJIbHBIC KOJHYECTBA COeJ_IHHeHHi:I 30J10Ta, cepeﬁpa, TUIATHHOHA OB, B TOM YHCJIS HpH}_lHSI H
APYTHX PeOKHX METAIOB. MBI OJaraeM, 4Te 3TH NOPOeasl 00pa30BaIHCh NPH B3PHIBE KOCMHYE-
CKOTO TeJNa Ha HeKoTopoi riyOHHe OT MOBepXHOCTH.

Ecnu B3pbIB KOCMHYECKOro 0OBeKTa MPOXOAWT AO OOCTHIKEHUS UM 3€MHOH MOBEpXHO-
CTH, TO NIPAKTHYECKH BCA €r0 MacCa M BELIECTBO 3TOH NMOBEPXHOCTH PACHBUIASTCS, CMELIHBAETCS
U OCAXKJAeTCsl B BUIE IUIACTOB TOHKOIO MaTepHasa, NPHHUMAEMOrO 3a BYJKAHHYECKHE METUIbI.
B Hux HaOnwparTes 3HAUUTENbHbIE COOepKaHUA PeAKHX METAaNIOB, HO OTCYTCTBYIOT TepMoaba-
puueckue MuHepanbl [XKaGun u mp., 2020]). Ilon neficTBHeM B3pBIBHONM BOJNHBI Ha 3€MHOM MO-
BEPXHOCTH 0DPa3yeTCsl BOPOHKA, IyOHHA KOTOPOH NOMKHA ObITh MEHbILE, YEM NPH MOAZEMHOM
B3PbIBE.

Puc. 4. CryTHHUKOBBIE CHUMKH OKPYTIIBIX 00pazopaHuii BopoHekckoli 00.1acTu
Fig. 4. Satellite images of rounded formations of the Voronezh region

OOpasoBaHue muacTa TaK HA3bIBAEMOIO nenja B paioHe cena I'openka mpoH3oUIo
19 mnH. net Hazan [Mocudosa, 1992]. EcTecTBEHHO, YTO HUKAKHX CIEeOOB UMMAKTHOrO COOBITHS
Ha 3¢eMHOH MOBEPXHOCTH YK€ He ocTanoch. TeM Qonee, YTO KOCMHYECKOE TeNO B30PBaloCh B
BOJIHOH cpene MopcKore acceiiHa Ha YTO YKa3bIBAeT HaJH4YHE 3HAUUTENbHBIX (Okono 10 %) ko-
JIMYECTB IMIAYKOHHTA B MOPOJAX, BMELIAK MIUX MJIACT «IIeIIay.

Uto KacaeTcsi BLIXOAOB «IEIUIOB» B Kapbepe y CeBEpHOH OKpaHHbI cena ANeKCaHIpOBKa
HoHckas (ObiBwas cinobona JdyBaHka), TO 31ech BCE HAMHOTO ClOkHee. Bo-mepBeIX, HAMMYHE BO
BCEX MOPOAAX pa3pes’a 3HAYUTENbHbIX KOJHYECTB MOHTMOPHIUIOHHTA B INIMHUCTOH {pakuuu H
NIAYKOHUTA XaPAKTEPHO A1l MOpPCKHX 00¢TaHOBOK [Kabun u ap., 2008]. Ho Bo3spacT 3Tux OT-
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noxkeHU# (okoso 40 THIC. NeT) MPOTUBOPEUUT OPULHANBHON reoNorHyeckoil HCTOPHH YeTBep-
TUYHOTO NepHoaa, roe pakT OTCYTCTBUA MOPCKOTo OacceiiHa Ha 9TOH TepPUTOPHH B JaHHBIH Me-
PHOA BPEMEHH CUHTAETCs NOKa3aHHbIM [XoaMosoii, 2013]. Bo-BTOpBIX, B «EMIOBOM» MaTepH-
ale COBEPLICHHO OTCYTCTBYET peHTreHoamopdHas $asa, 4TO MO3BONAST YCOMHHUTBLCS B €r0 NMpH-
HaIJIe/KHOCTH K BYJKaHHYEeCKOH Mmpupone. B-TpeTbUxX, Ha CYTHUKOBBIX KapTax (puc. 5) B ABYX
KHJIOMETpax K CeBEpY OT Kapbepa oToOpakaloTcs ABE BOPOHKH pasMepoM 10 1,5 kM.

B onHON u3 HHX, PACMOIOAKEHHOH KOTO-3anafHee, BUNEH TONBKO (PparMeHT, OCTajbHAs
4aCTb CKPBITA JIECHBIM MAcCHBOM. Hannune BOPOHOK, YKa3bIBAeT HA NMPOH3OLISALIHE 30eCh OT-
HOCHTEJIbHO HeOaBHO KaTacTpoduueckne COOBITHS, CBA3aHHbIE ¢ MaJeHUeM KOCMHUYECKUX 00b-
exkToB. Mcxonos M3 OHaMeTpoB BOPOHOK, MOJKHO MPEOnoNOKUTh, YTO 3TH OOBEKTHl AOCTHUIralld
necatku meTpos [Myprasoes, 2004; Anekceenko, 2011]. Tak kak HU B «EMIOBLIX» MIACTaX, HU
BO BMELLIAKOIIHX HX OTJIOKEHHIX He OOHAPYXKEeHbI MHHEpaJbl, 00Pa30BaHHE KOTOPBIX CBIA3AHO ¢
BBICOKMMH TEMIEpaTypaMy U JaBIEHUSIMH, TO MOJKHO YTBEPKAATb, YTO KOCMHUYECKHH OOBEKT
B3OPBaJICA HA HEKOTOPOIl BbIcOTe OT NMoBepxHOCTH. TeM He MeHee, B3pbIBHas BONHA 00pa3oBana
BOPOHKY H NEPeMeIlaa BEIECTBO 3TOrC 0OBEKTA ¢ MATEPHAIOM MeCTa €€ BosaelcTeus. Odpa-
30BAHHBIA MPH 3TOM B3PBIBHOM IPOLIECCE TOHKQ-MEJNKO3EPHUCTBIH MECOK OTNArajcs BOKPYT
TOUKH B3pHIBaA.

Puc. 5. BopoHka B AB¥X KHIOMETPAX K ¢eBepY OT kapbepa. CIyTHHKOBAS KapTa.
Fig. 3. Funnel two kilometers north of the quarry

ITo nanHbIM aBTOopoB paboThl [Firestone et al., 2007], Ha pyOeke 8—15 ThiC. neT Hazan
MPOH30LLTIA KaTaCTPO(da, BEI3BAHHAS HMITAKTHBIM COOBITHEM, B PE3YJIBTATE CTOJKHOBEHHS JeMITH
¢ KOMeTO. MeTeopHTHbIe OOBEKTHI Pa3IMYHBIX PA3MEPOB (10 COTEH METPOB), CNAraroluue eé
A7pO, Majand Kak Ha cyuly, Tak U Ha moBepXHocTh CeBepHOro JIEHOBHTOTO OKeaHa, BBI3bIBAS
TUTAaHTCKHE LiyHaMH BbICOTOH 10 1,0 KM, KOTOpbIe MPUHOCHIH BrayOb MPUIETalOIHUX KOHTHHEH-
TOB MAaTe€pPHaJl JOHHBIX OTJIOXKEHHH M OOJIOMKH KPHCTAJIMYECKHX nopon ¢ banrulickoro mura,
NPHHHMAEMBIE ceiiuac 3a MOpeHy. OTCONa CTAHOBHUTCS MOHATHBIM HAHMYHE B MIHHHCTOH 4acTH

450



PervoHaneHble reocucTembl, 2021, Tom 45, Ne 3 (441-454)
Regional geosystems. 2021. Vol. 45, No. 3 (441-454)

nopon paspesa JlyBaHka MOHTMOPHJUIOHHTA U CJEOOB TMayKOHHUTA. ITH MHUHepansl ObUTH MpH-
HECEHBI LiyHaMH MpH pa3MblBe JOHHBIX OCAOKOB OKeaHa.

[To muenuto [Damuth, 1981] u apyrux ucenenoparenei, B KOHLE MIEHCTOLEHA BBIMEPIIH
BCE »KMBOTHBIE THTAHTCKHUX PAa3MEPOB, HACENABLINE TEPPUTOPHIO CeBEpPHOTO nonyapus. QnHo-
BPEMEHHO C HUMH HCYE3JIH HeaHOepTanblbl BUOHMO, UMNakTHbIE COOBITHS, MPOU3OIIEALIHE B
3TOT BpeMEHHOH NMPOMEXKYTOK, NMPHUBENH K 3KONOrudeckoit karacrpode, cBA3aHHON ¢ rudenbio
PACTHTENBHOIO MOKPOBA B PE3yJbTAaTe MOKAPOB H LyHaMH. JIMIIHBLIHCH KOPMOBOI Oa3el, no-
rudJn TpaBosaHBIE, a 3aTeM H KpynHble xuuHukH [Collins et al., 2012; Koeberl et al, 2012].
[ToBTOpHOE 3aceneHne STHX TePPUTOPHII MPOUCKOAUIO Yepe3 MHOTHE AECATKH JIeT MPH BOCCTa-
HOBJIEHUH PacTUTENBHOIO MOKPOBa U MUTPaLUH KHBOTHBIX C FOTA.

Ecnu paccMmaTpuBaTh NMPoONEMy HAXOXIEHHS «IEMNIOB» HA TeppuTOpuM 00J1acTH B Le-
JIOM, TO BBIABIIAETCS OJHA CTpaHHOCTh. OT dumkaiiux ByakaHos Kaskasa unu EBponsl paccto-
AHue J0 cen ['openka u AnexcaHaposka JoHCKkast — He MeHee OfHOMH ThicAuH KunoMetpos. Oc-
HOBHasl Macca MerIOoB NMpH UX M3BEP/KeHHUAX BbINAJaeT BO BCAKOM Cllyyae BONMHM3M 3TUX BYIKa-
HOB, H Y€M JIQJIbLIe OT HHX, TEM MEHbLUE JO/IKHA OBbITh MOIHOCTD CII0S BYJIKAHHHECKOTO Meria.
B HauieM ke clyvae MeXay MPeanojaraéMbIMH BYJIKAHHYECKHMH MUCTOYHMKAMH M PacCMaTpH-
BaeMbIMH TJIacTaMH «TETIOB» MOILHOCTBIO OT 0,8 10 2,5 M, BCTpedarTcsa NULIB HX OTAENBHBIE
Npocnoiiky, ToNWMHON 00 20 cM. B ceBepHBIX H BOCTOUYHBIX HANpaBIEHUSAX OT 3THX MECT TaKHe
OTJIOKeHHA BooOLIe He oOHapykeHbL BCE 3TO MHMIIHUIT pas 3acTaBiIseT COMHEBATHCS B BYJIKAHH-
YECKOM crocode 0Dpa3oBaHHs MIACTOB IEMIOB» B paspesax [openka u JlyBaHka.

Jaknw4ueHue

HccnenoBaHua HEOTE€HOBBIX M YETBEPTHYHBIX MOPON COBPEMEHHBIMH AHAJIHTHYECKHMH
MeTONaMH Ha JaHHOH TEPPUTOPHH HHKOrOa He MpoBoiunuck. Hamu 3to caenano snepsbie. Hac
OCOOEHHO HHTEPECOBAIH MOPOABI, KOTOPBIE CO BPEMEHH HX OTKPbITHA B 20-X rojax MpoLIoro
BEKA CHHTAJIMCh BYJIKAHMYECKHMH NMEeraMHi. B pesynbraTe HCCIEnOBaHUS CAENaHbl CISAYOIIHE
BBIBOIbI:

1. Ha tepputopun CesepHoro nofiyLiapus 3€MIH H B YaCTHOCTH BopoHesxckoit obnactu
B nocyenHue 20 MJIH. €T HEOMHOKPATHO NMPOMCXOOMIIH KaTacTpOopHUeCKHE COOBITHS 3a CUET
CTOJIKHOBEHHSA 36MJIH C JOCTATOMHO KPYMHBIMH KOCMMYECKHMH OOBEKTaMH, HTO MPUBOIMIO K
rino0anbHbIM KIHMATHY€CKHM U3MEHEHUAM, BBIMHPAHUAM NpeacTaBuTeneii GpayHsl 0 Gropsl

2. Oco0o MHTEHCHBHbIE HUMIMAKTHbIE BO3NEHCTBH HA 3€MHYIO MOBEPXHOCTh B BHIE BO-
POHOK, ODPA30BaHHE KOTOPBIX MOXKET ObITh CBA3AHO TOJNBKQ ¢ MOCASACTBUSIMH B3PbIBOB, IPOHC-
XOJUJIH B NepHUOa OT 8 10 60 ThIC. JIET Ha3aj, 3aXBaThIBas KOQHELl IISHCTOLeHA H HAYaJI0Q roNo-
ueHa. Crenpl OT BO3MO/KHBIX DoNiee OpPeBHUX UMMNAKTHBIX COOBITUI OBUIH YHHUTOKEHBI MpoLec-
CaMH SPO3HH.

3. B3pbIBHbIE NMPOLECCH], NPHBOJALLIHE K Pa3PyLISHHK) KOCMHYECKUX OOBEKTOB, MOIIH
OCYILECTBIIATHCS KaK HA 3€MHOH MOBEPXHOCTH (MM HA HEKOTOPOI €€ rmyOHHe), TaK U Ha MO0
BBICOTE MPH HX MOANETE K 3eMJIE, YUTO BIMUAJTO Ha COCTAB 00pa3yeMbIX MPH 5TOM MOPOL.

4. 3HauMTEJbHBIE COICP/KAHUA B HCCIEOYEMBIX Mopoaax ONaropodHbIX M peIKUX MeTall-
1I0B, B NIEPBYKO O4EPeAb HPHAMA, HAMHOTO NPEBBILIAKIINE HX KJIAPKOBbIE 3HAYEHHs, TO3BOJSAIT
YCOMHHTBCA B HX BYJIKAHHHYECKOM NPOHCXOXKAESHUH. bosnee BepOATHBIM, MO HAIEMYy MHEHHH),
criocoOOM 00pa3oBaHUA TaK Ha3blBAeMbIX MEIUIOB SABISAIOTCA B3PBIBHBIE MPOLECCHI, KOTOpBIE
MPOUCXOIOAT NPH CTONKHOBEHHH 3eMJIH ¢ OONOMKaMH A1pa KOMETHI.

5. ODHapyXeHHbIE HAMH B HCCJEOYEMbIX MOPOAAX OUeHb OOJIbIIHE KOIMHYeCTBA Onaro-
POOHBIX METAJIOB, HAXOMALIHECH TAM B JHCTIEPCHOM COCTOAHUH, MO3BOIAIT MOCTABHTL BONPOC
o0 ux J00bYe B MPOMBIILJIEHHBIX MacliTadax MpH pa3padoTKe COOTBETCTBYIOLUMX TEXHOJOTHH
MX U3BJICUEHHS.
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