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BBEJIEHUE
B HOBoroantoro Houb 2022 roga s MOJIy4ns
OYCHb  WHTEPECHBI  MOJApOK —  HEOOJBIIYIO
KOpoOOuUKy, Ha KOTOpoil Obulo HamucaHo «Bynkany.
Oto ObUIa MOJENb BYJKaHA, KOTOPYIO 51 JOJDKEH ObLI
cnenath cBoumu pykamu. (Puc. 1) (Puc.2 )

C ry0OKOii IPEBHOCTH BYJKAHBI BBI3BIBAIN

y mmoxaed crpax. O BylkaHaX CKJIaJbIBaJIUCh

HEBEpOSITHbIE JiereHAbl. Sl 3amHTEepecoBajiCs ITOU
TEMOM, CTall YUTaTh CTAaThbHU IIPO BYJIKAaHbl, CMOTPETh NE€peJauu IO TEJIEBU30pY, pacclpalliuBaTh
poauTteneii u yunrens. [lepBoe, 4To st mpoynTan — 3To ObLIA JIETeH 1A O ByJIKaHe.
Jlerenna
XKwun Ha cBere Oor mo umenu Bynkan. HpaBuioch eMy Ky3HEYHOE J1€/I0O: CTOSITH Y

HAKOBAJIbHU, OUTh TSDKEIBIM MOJIOTOM IO JKelle3y, pa3ayBaTh OroHb B ropHe. Iloctpoun on cebe
KY3HHILYy BHYTPH BBICOYEHHOM rOpbl. A ropa crosiia npsimo nocpenu mopsi. Korna Bynkan padorai,
ropa Jpoxaja OT BEpPXYIIKH JO OCHOBaHHS, a IPOXOT U TyJl Pa3HOCWIMCH Jaleko BOKpyr. M3
OTBEPCTUSl HA BEPLIMHE TOpbl C OIJIYIIUTEIbHBIM PEBOM JIETEIM pACKal€HHbIE KAMHHU, OTOHb U
nenen. «BynkaHn paboraeTr», - O CTpaxoM IOBOPWIM JIOAU U YXOJWIU JKUTh HMOJAJIbIIE OT IOpBHI,
4TOOBI HE CITAIMJIO OTHEM UX JKuianiia, HE 3acChIIlajio IICIIJIOM UX Caabl U IT0JIA. FOBOpHT, C TEX 1IOp
BCE OTHE/IBIIIAIINE TOPBI CTAJIM HA3bIBATh BYJIKaHAMHU. [ 1]

Jlerenna MHe o4eHb noHpaBwiack. Ho 310 Bcero numb jerenjga. Tak 4To ke Takoe
BynkaH? Sl obpatuics k ciaoBapto C. M. OxeroBa, 4ToObl y3HaTh, KaK TOJKYETCS 3HAUE€HHE CIOBA
«BYJKaH». Bynkan — reojorudyeckoe o0pa3oBaHHE — KOHMYECKasl Topa ¢ KpaTepoM Ha BEpIIHHE,
qucpes KOTOpI)II\/'I M3 HCAP 3EMIJIM BpEMA OT BPEMCHU U3BEPTracTCa OrOHb, JiaBa, IICIICI, TOPAYNC I'a3bl,
napsl BOJIbI ¥ OOJIOMKH TOPHBIX MTOPO/I.

Ho nonHOro orsera Ha cBOM BOIIPOC s HE MOJIYYMII. Y UUTEIBHNLIA MHE CKa3aJ1a, YTO HYKHO
paccMOTpeTh M HM3y4YMThb YCIOBHS OOpa30BaHMsS BYJIKAaHOB, HO BO3HHMKAaeT el MHOIO JpPyrux
BonpocoB. [loaTomy BbIOpaHHas TeMa JiJIsl MEHsI aKTyaJlbHa. BylKaHbl — 3TO camoe 3peuIlHoe U
OIMaCHOC ABJICHUC B MHUPC. HMcnokoH BekoB OrHeblIalMe TOpbl BbLISBIBAIN Y J'IIOZ[@I\/'I yxKac "
BOCTOPr ofHOBpeMeHHO. I[IpodJieMa: MOKHO JIM IPOBECTH B JIOMAIIHUX YCJIOBHSX DKCIEPUMEHT,
MOKa3bIBAIOUINN H3BEp)KEHHE ByJIKaHa?

I'mnore3a: A0IMYCTHUM, BYJIKAH H3BEPracrcda I1MOTOMY, UYTO MPOUCXOAAT KaKHUC-TO
XUMUYECKHE IIPOLECCHl BHYTPH TOpPBI M, HECMOTPSA HA pa3spyLIUTEIBHYIO CHJIY BYJIKAaHOB, HX
W3BEPKEHHE TPUHOCUT MOJIb3Y.

Tema: ((HO‘{CMy MPOUCXOAUT U3BCPIKCHUC BYJIKAHOB U YTO JIa€T 3TO I/ISBep)I(eHI/IC?»



O0BbeKT ucciae10BaHNs — BYJIKAH.

IIpeameT Mccaea0BaHUsI — MOJICTUPOBAHHUE TIPOIIECCA U3BEPIKCHHS ByJIKaHA.

Heawb uccnenoBaTenbCcKoil paboThl — Y3HATh, TOUYEMY MPOUCXOUT U3BEPIKEHUE BYIKAHOB, O
Bpele U MOJb3€ TOTO U3BEPKEHMsI, CO3/1aTh JEHCTBYIOLIYI0 MOJEb ByiKaHa. [ JOCTHKEHMS
9TOM I1IeJIN 5 CTaBIIIO Mepe] CO00H Clienyronue 3a1a4u.

1. CoGpath nHGOpPMAIIHIO TTPO BYJIKAHBI, ©X YCTPOWCTBO U BHUIBI;

2. BBISICHUTB, TOYeMY H3BEPraloTCs BYJIKAHBL;

3. OnpenenuTh 3HAUMMOCTh BYJIKAHOB B JKU3HH YEJIOBEKA,

4. Y3HaTh OMBITHBIM ITyTEM O XUMHUYECKUX CBOMCTBAX, IPOUCXOASAIINX B ByJIKaHAX;
5. Co31aTh IEUCTBYIOILYIO MOJICIIb BYJIKAHA.

Jiis pemenus 3ama4d OyayT MCIOIb30BAHBI CICAYIOIINE METOAbI HCCIAETOBAHMS . H3yUCHUE
JUTEPATyphl, AHKETUPOBAHKE, MOJICITUPOBAHUE, SKCIICPUMEHT.

HoBu3na ucciieqoBanus: YyeHble 0 CUX NOp U3Y4arOT NPUHIMUIBI JEHCTBUS BYJIKAHOB U
INPUYMHBL UX U3BEpKeHUs. S pemmn y3HaTh, Kakue 3HaHHs O BYJIKaHAX €CTh y yYalllUXCS MOETo
KJlacCa W TOTOM ITIO3HAKOMHTH PEOST ¢ UTOTaMH MOETO WCCIEAOBaHWS. B 3TOM 3akirodaercs
HOBU3HA HCCJICIOBAHUS.

IIpakTnyeckass 3HAYMMOCTb: PE3YyJIbTAThl MCCIEAOBAHUS MOTYT OBITH HCIIOJIB30BAHBI HA
YpOKax OKpY>KaloIlero MHUpa, MOJE3Hbl U MHTEPECHBI yUYAIIMMCS IIKOJIbI, KOTOPbIE HHTEPECYIOTCS

BYJIKAHAMU.



OCHOBHASA YACTDb
1.1 Yro y 3emin BHYTPHU?

Jlist Toro, uToOBI pa3o0paThes B MPHUPOJAE BYIKAHOB, HYXKHO 3HATH CTPOCHUE 3eMITH.
Vuéuple monararT, YTo 3eMJIsl BO3HHKIA 0K0JI0 4600 MUIIJIMOHOB JIET Ha3aJl IT0CJIe KOJIOCCAILHOTIO
B3pbIBa B KOocMoce. B3phIB co3man orpoMHOe 00MaKo ra3a W MbUIHM. YYEHBIC CUMTAIOT, YTO €ro
YACTHIIBl CTAIKHBASCh JPYr C JAPYroM, OOBECIUHWINCH B TUTAHTCKHE CTYCTKH PAaCKaIEHHOTO
BEIL[ECTBA, KOTOPhIE CO BPEMEHEM IPEBPATUIIUCH B HBIHE CYIIECTBYIOIINUE IUIAHETHI. Jlymaior, 4yTo
3emutst MoHAYaly OblJIa OYEHb TOPSYCH, C OTPOMHBIM KOJIMYECTBOM PACILIABJIEHHBIX TOPHBIX TOPOJ
Ha ToBepxHOCTH. [IpumepHo 4 MwumMapAa JeT Ha3aq 3eMiIs Hadajga MEIJICHHO OCThIBaTh H
paszenuiach Ha HECKOJBKO clIOEB. Cambie TSKENbIE MTOPOIbI OMYCTHIIMCH TIIYOOKO B HEAPA 3eMIIH U
obOpa3zoBayu €€ sapo, OCTaBasICh HEBOOOPA3UMO ropssauMH. MeHee MII0THOE BEHIECTBO 00pa3oBalio
psn co€B BOKPYT siapa. Ha camoii mOBEpXHOCTH pacIiiaBJICHHBIE TTOPOIbI IIOCTEIIEHHO 3aTBEPICIIH,
00pa3oBaB TBEPAYIO 3eMHYIO KOPY, MOKPBHITYIO MHOXKECTBOM BYJIKaHOB. [1]

Crpoenue Hamed 3eMIM MOXHO CPaBHUTH C TEPCHUKOM, Y KOTOPOTO CHApYXH
KOXHIIA, TTOJT HEH MSKOTh, a B IEHTPE KocTouka. Ecim ObI MOKHO OBUIO B3IVISIHYTH Ha 3€MITIO B
paspe3e, oHa ObI BBITJIsIIEA TaK: CHaYala UIET TOHKas 3eMHas Kopa (JauTocdepa), 4To B IepeBOIE
C TPEUYeCKOro O3HavaeT «KaMeHHas oOoisiouka». Kopa —

Kopa
BEpXHUH CJIOM 3eMJIM, B KOTOPOM MOTYT CYIIECTBOBAaTh

KUBBIE OpraHW3Mbl. ToONIIKHA JUTOCHEpPHl B CpEAHEM Mol

okomo 1% pammyca 3emHoro mapa. Ha cyme

(MatepukoBasi  smrocdepa)  cocramser  35-70 BHewHee

A4po
KAJIOMETPOB, a B TIyOMHE OKEaHOB (OKeaHH4ecKast

BHyTpeHHee
autocgepa) Moxer ObTh 0T 6 10 20 KuIOMeTpoB. [lox m[})'(T)p

HEW HaxXOAUTCSA TOJCTBIA TBEPABIA CIOM — MAHTHS. Puc. 3 CTiOCHI/Ie 3emuun

TemmnepaTypa 3TOro cios AOCTaTOYHO BBICOKA — THICAYU

rpaaycoB — OJIHAKO BEILIECTBO HAXOJAUTCSA B TBEPAOM COCTOSHUM. ToinmuHa MaHTuu nopsaka 3000
KM. 3aTeM UJEeT XHUIKOE BHelIHee SIAPO W, HAKOHEI, TBEpJO€ BHYTPeHHee siapo. Sapo —
LEHTpajbHas 4yacTh 3eMHOro mapa. Ero pagunyc npubausurensHo 3500 km. Temneparypa BHyTpu
anpa odyeHb Bbicoka: oT 4000 mo 5000 rpagycoB llenbcusi. Cuuraercs, 4Tto SIpO COCTOUT B

OCHOBHOM U3 PACIUJIaBJICHHOT'O METaJlJia, IMIPCAIIOJIOKUTCIIBHO KEJIC3a.



1.2 CtpoeHue u u3Bep:KeHHe BYJIKAHA
Xors MMOBCPXHOCTH Seman BBITJIAANUT CHHOMHOﬁ, Ha CaMOM ACJIC OHAa COCTOUT U3 psAla
OTPOMHBIX KYCKOB, CIIO)KEHHBIX JIpyT C JIPYrOM HAarojo0ue TUTaHTCKOW MO3aWKH. OJTH KYCKHU
Ha3bIBAIOTCS JIUTOCHEPHBIMU IUIMTAMU M IOCTOSHHO JABMXKYTCSl APYr OTHOCUTENbHO npyra. Kpas
9THX IUIMT Ha3bIBAIOTCS MX TpaHULAMM. B 3THX MecTax paclosiokeHO OOJBIIMHCTBO BYJIKAHOB.
CoBpeMeHHbBIE YU€HBIE OXapaKTEPU30BAIHN «BYJIKAH» Tak... ByJakaH MpeacTaBisieT coOOW ropy c

OYCHb ITYOOKHMM OTBEPCTHUEM Ha BEpIIMHE. ITO OTBEPCTHE

Crpoenue ByJIKaHa

HaloOMHUHAeT 10 (opMe BOPOHKY U Ha3bIBaETCsl KPaTepoM.
JuameTp KpaTepa MOXET OBITh OT JECATKOB METPOB [0
HECKOJIbKUX KHJIOMETPOB, TJIyOMHa — OT JECSITKOB [0
HECKOJIBKMX cOoTeH MeTpoB. Iloxm ropoii Haxomures
pacIuIaBI€HHasl Macca TOpHBIX MOpoJ — Marma. Marma —
BA3Kas JKUJIKOCTb, COCTOSIAss M3 CMECH DPa3IMYHBIX

PAaCIUIaBJICHHBIX MHHCPAJIOB W HCEKOTOPBIX MHUHCPAJIbHBIX

KpUCTaNIOB, oOpasyromasics B riayomHax 3emin. Omna

HallOMHMHAET TAIOIIMM CHEr WM 3aMEP3LIYI0 CISAKOTH C
KpHCTaJulaMH Jiba. EcTh B Marme Takke BoJa M pacTBOPEHHBIE ra3bl. OHA MMOJHUMAETCS BBEPX IO
KaHay (#KepJio) M BBUIMBACTCS 4Yepe3 Kparep Ha MOBEPXHOCTh. BhUTMBIIAsCS M3 ByJKaHa Marma
HasbIBaeTcs JaBoi. E€ temmeparypa okono 750 — 1250 C° (mpu Takoil Temrieparype IIaBsTCS
naxxe kamuu!). Ckxopocts TeueHus naBbl 300-500 merpoB B wac. B 3aBUCHMOCTH OT CBOETO
XMMHYECKOT'O COCTaBa JIaBa MOXKET OBITh JKU/IKOH MM TYCTON U BA3ZKOM.

A Tenepb BCIIOMHHMM cTpoeHue 3emiu. biike k sapy Temmeparypa MaHTHH OoJjblie,
Ommke K Kope — MeHbIe. V3-3a pa3HUIBI TeMIepaTyp MPOUCXOAUT TepEeMENINBaHUE BEIIECTB
MaHTHU: TOPSYME MacChl TOJHMMAIOTCS BBEPX, a XOJOJHBIE — OIyCKArOTCA (TaKk e, Kak
3aKMMaolas BOJAa B KacTproyle MM YalHUKE, HO TOJIBKO IPOMCXOAUT 3TO B THICSYU pa3
MensieHHee). MaHTusi, X0Tb M pa3orpera J0 OrPOMHBIX TeMIepaTyp, HO H3-3a KOJOCCAJIBHOI'O
JIaBJICHUS B IIEHTpE 3eMJTM OHA HE JKUJKasl, a BsA3Kas, Kak OYeHb TycTas cMoia. Jlutochepa xak ObI
TUTaBaeT B BS3KOH MaHTHHM, HEMHOTO MOTPY3MBIIMCH B HE€ IMOJ TSHKECThIO cBoero Beca. Jlocturas
HOJOLIBBI JIUTOC(EPBI, OCTHIBAIOLIAs Macca MAaHTUM KaKOe-TO BpEMs JBHIKETCS TOPU30HTAIbHO
BJI0JIb TBEP/I0I 000JIOUYKH, HO 3aTEM, OCTHIB, OHA CHOBA OITyCKAaeTCsl B HAIIPaBJIEHUHU LIEHTpa 3eMIIH.
[Toka MaHTHSI TBUKETCS BIOJIH JUTOC(EPHl, BMECTE C HEW TOHEBOJE ABIKYTCS W KYCKH 3€MHOM
KOpbl (JiuTochepHBIe TUIMTHI), PH STOM OTACTbHBIE YaCTH KaMEHHON MO3aWKH CTaJIKHBAIOTCS U
HAIOJI3ar0T JIPYT Ha Apyra. YacTh TUIMTHI, KOTOpast OKa3aJlach CHU3Y (Ha KOTOPYIO HATOJ3JIa Apyras
IUIATA), TIOCTETIEHHO MOTPY)KAaeTCsl B MAaHTHIO M HAUMHAET IUIaBUThCs. Tak oOpaszyercs marma —
rycTasl Macca paciilaBIEeHHBIX MOPOJI C ra3aMM U MapaMu Bojbl. Marma jerde, 4eM OKpy’Karoliue

mopoabl, IO3TOMY OHa MCAJICHHO IIOAHHUMACTCA K TIIOBEPXHOCTH W HAKAIJIMBACTCA B TakK
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Ha3bIBaCMBIX MarMaTM4eckux odarax. OHM pacnoylararoTcsi damie BCEro BJIOJb JIMHUHU
CTOJIKHOBEHUS IUIMT. B mepeBojie ¢ rpedyeckoro «Marma» O3Ha4yaeT «TycTas 1acTa» WU «TECTO.
IToBeneHne packaJleHHOM MarMbl B MarMaTH4eCcKOM oOd4are M IIpaB/a HallOMHHAET JIPOXOKEBOE
TECTO: MarmMa yBeJIMYUBAETCS B 00beMe, 3aHUMAeT BCE CBOOOHOE MPOCTPAHCTBO U MOAHUMAETCA U3
ri1yOuH 3emild IO TpelldHaM, HOpPOBsI BBIPBaThCs Ha BoOJ0. Kak TecTo mpunogHMMaeT KpBIIIKY
KaCTPIOJIM M BBITEKAET Yepe3 Kpail, Tak 1 Marma MpophIBaeT 3eMHYIO KOPY B CaMBIX CIIa0bIX MECTax
Y BBIPHIBAETCSI Ha MOBEPXHOCTh. Korjga marmMa nogHMMAaeTcss CKBO3b 3€MHYIO KOPY M BBIXOJAMT Ha
IIOBEPXHOCTh, 3TO HA3bIBACTCS — H3Bep:KeHHeM. [Ipu wu3Bep)keHuuM, M3 Kepja ByJIKaHa Ha
IIOBEPXHOCTb BBIPBIBAIOTCA: TIIE€NEN, AbIM, BYJIKaHUYECKHE Tra3bl, Iap, pacIUIaBICHHas JiaBa.
Bynkanuueckuil memen pasieraeTcss Ha HECKOJIBKO KWJIOMETpOB. YacTHIlpl memia MagaloT Ha
3EMJIIO, TIOKPBIBAsI €€ TOJICTBIM CIIOEM M CIIEKasICh B JIETKUN CEPbI KaMEHb.

W3BepxkeHue BylnKaHa MPOMCXOAUT M3-3a JEra3aliyd MarMbl, TO €CTh BBIXOJIAa Ta30B U3
Hee. [Iponece nerazanum U3BECTEH KaXA0MY: €CJIM OCTOPOKHO OTKPBITh OYTBUIKY C ra3upOBaHHBIM
HAIIUTKOM (JIMMOHAJIOM, KOKa-KOJIOW MJIM KBACOM), pa3JaeTcs XJONOK, U U3 OyThUIKH MOSBISAETCS
JIBIMOK, @ MHOTI'/Ia ¥ TIEeHa — 3TO U3 HAIlUTKA BBIXOJAUT I'a3 (TO €CTh IPOUCXOJUT €T0 Jera3arius).

Jlo u3BepKeHUs BYJIKaHA YacTO IPOUCXOAMT 3eMIIeTpsiceHHe. Bo Bpems u3BEpKeHUS
U3 KpaTepa IOMHMMO JIaBbl BBUIETAIOT FOpsSYME KaMHH, I'a3bl, apbl BOABL, nenen. Mx BeicoTa MoXKeT
nocturath 5 kM. M3BepaeHue ByJKaHa OObIYHO HAUYMHAETCS BHE3AIHO, JIIOJIU HE BCET/Ia YCIEBAIOT
cnactuch. Jpyroil TN U3BEpKEHHS — MeAJIeHHbIH. TakoB By/lKaH OTHA, BPeMs OT BPEMEHU
u3Bepratommiicss yxe B TedeHue 2500 mer. OpHako HaWOOJBIIYIO OMACHOCTH JUIS JIFOACH
IPEICTaBISIET MMEHHO W3BEPKEHHUE JIaBbl, KOTOpas MOXET Jaxke paciuiaBuTh kaMmHH. Ho
M3BEPKEHHUE BYJIKaHA HE BCETAa CONPOBOXKIAETCS MOTOKOM JIaBbl. ECTh ByJIKaHbI, KOTOPbIE MOTYT
«CTIaTh» MHOTO JIET, @ U3BEPIKEHUE MPOJOJIKAETCA OT HECKOJIBKUX JHEH J0 HECKOJIbKHUX MECSIEB.

3HAYUT, BYJIKAHBl MOTYT OBITh Pa3HbIX BUJIOB.



1.3 Buabl ByJIKaHOB
S y3Han, yTo BynkaHOJOTW (Y4€HbIE, U3yYalOIIME BYJIKaHbI) JEISAT BCE BYJIKAaHBI Ha
HecKkoJbKo rpynn. HaumbGonee pacrnpocTpaHEHHBIM croco0 KiacCH(UKAUU — 3TO HUX TEKyllee
COCTOSIHUE, TO €CTh B 3aBUCUMOCTH OT TOT'0, KOTJa ObUIO UX IMOCJEIHEEe N3BEP)KEHUE U HACKOJIBKO
BEJIMKA BEPOSITHOCTh HOBOIO M3BepxkeHus. [lyig 0003Ha4YeHus 3TUX TPYII HCHOJIb3YIOTCS TaKue
TEPMUHBI KaK JEHCTBYIOIINE, YCHYBIINE U MOTYXLIHE.

JelicTBYIOIIMIl ByJKaH - BYJIKaH, KOTOPBIH JMOO W3BepralTcs ceiyac, auO0 O ero
U3BEP)KEHUM COXPAaHWINCh 3allMCU C MOApPOOHBIM OTuéToM. Bceero m3pectHo Gonee 600 Takux
ByJKkaHOB. Tak, Ha ["aBalisiX nmepBble MMCbMEHHbBIC OTYETHI MOSBWIKCH NTpuMepHO 200 jeT Ha3zax, a B
EBpone ectpb 3anucu, kotopsiM Oosbiie 2000 net.

IMoTyxmumii BynkaH — BynkaH, u3Beprapmmuiics Oonee 10 000 mer Hazam W, 3HAYUT,
BEPOSITHOCTb €r0 M3BEpXKEHMs B OyayiieM kpaiiHe mana. Ho mHoraa «moTyximmii» ByJKaH BAPYT
U3BEPraeTcs U €ro NepeBojdT B paspsa AeicTByromux. Bynkan Dnb-Unyon B Mekcuke cuurtancs
noTyxmumMm, noka B 1982 rogy Bapyr He Hayan M3BeprarbCsi. YUEHbIE H3YYMIIM BYJIKaH U
OOHApYXXHIIU CJIENIBI IPEABIYIIET0 U3BEPKEHUSI, TPOU3OIIEIIET0, BUAUMO, Bcero okoio 1200 ner
Ha3al.

YcHyBuIMi BYJIKaH — BYJIKaH, KOTOPbI HE MpOSIBIIET NPU3HAKOB AaKTUBHOCTH, HO I10
MHEHHIO YyYEHBIX, MOXET CTaTh JCHCTBYIOIIMM B pe3yjlbTaTe TIJIyOMHHOTO BO3JEHCTBHS.
W3BepkeHuss HEKOTOPHIX BYJIKAHOB MPOUCXOAST 4Yepe3 OINpeAciEHHbIE MPOMEXYTKH BPEMEHHU.
Bynkan Cs. Enenbl «ripocbsinaercsi» npumMepHo pas B 150 ner. [1]

Bynkanbl Takke ObIBalOT NOABOJHbIE M TNpHOpekHble. I3BepikeHHs NPHOPeKHBIX
BYJIKAHOB MOT'YT BBI3BaTh 'MTAaHTCKHE BOJIHBI — IlyHaMU. MHOTOMETpOBasi CTEHA BOJbI Ha/IBUTAE€TCs
Ha Oeper u omycrtomaer ero. Horaa wu3Bep)keHHsS MOABOAHBIX BYJIKAHOB NPUBOJAT K
00pa30BaHUIO HOBBIX OCTPOBOB.

Ho camplii 3¢ ¢extuBHbIl cnoco0 KiaccH(PUKAlMU Pa3IMYHBIX BYJIKAaHOB — 3TO HX
¢dopma 1 TUII MarMel, KOTOPYIO OHH U3BEPraroT.

IlJumoegvie gynkanpl OTINYAIOTCS OT APYTUX TUIOB BYJIKAHOB CBOEH YHUKAJIbHOW IIUPOKOMH
U IUATONOJ00HOM cTpyKTypoil. OHU OOBIYHO
HE  U3BEPraloTcs  KaTracTpopuuecku U
BBIOPACBHIBAIOT OYEHb KUIKYIO 0a3abTOBYIO
JaBy, KOTOpasi JBUXKeETCs ObICTpee U HAMHOTO
Janpllie OT BEHTWISIIMOHHOTO OTBEPCTHUS.
OTO NPUBOAUT K YCTOMUNBOMY HAKOIJIEHUIO

IIMPOKUX  JIABOBBIX JIMCTOB U, TaKUM Puc. 5 o. I'aBaiin Maﬁa-ﬂoa

00pa3oM, CO3/IaHUIO €r0 YETKOW CTPYKTYPHI.

BOABIIMHCTBO COBPEMEHHBIX 3HAHUM O HIUTOBBIX BYJIKAHAX IMOJYYEHO B PE3YyJbTaTEe UCCIIEIOBAHNM,
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MPOBEJICHHBIX Ha OcTpoBe ['aBaiin, KpymHeliel B MUpPE LN IMMTOBBIX BYJKaHOB. M3-3a HU3KOMU
BSI3KOCTHU JIaBa U3 IUTOBOTO BYJIKAHA SIBJIAETCS TOHKOM - MHOTZA TOJIIMHOM MeHee 1 merpa - u
MOJKET TepeMeNIaTbcss HAMHOTO JaJbllle, MOKPBIBas OOMNBIIYI0 MOBEpXHOCTh. [loMuMO ocTpoBa
["aBaiin, ApyruMu HU3BECTHHIMH B MHpPE LEMSMHU IIMTOBBIX BYJIKAHOB sIBIsitOTCA ['anmamarocckue
octpoBa, Mcnauaus u Bocrtouno-Adpukanckas tpermuHa. Mayna-Jloa (Puc. 5), BTopoit mo
BEJIMYMHE BYJIKAH 3€MJIU, SIBJIAECTCS JIEUCTBYIOIIUM IIUTOBBIM BYJIKAHOM.

Bynkanst u3 nennoeozo Kowyca, SBISIOTCS, TOXalyill, caMmMbIM IpPOCTBIM U
pacnpoCcTpaHEHHBIM THUIIOM BYJIKAHOB, OOHApYXKeHHbIX Ha 3emuie. OHU MOYTH LEIUKOM COCTOST U3
HEOOIbIINX (PPArMEHTOB BYJIKAaHMYECKHUX MOPOJ U TapH,
KOTOpPBIC  BBIOPACHIBAIOTCS M3  BYJIKAaHUYECKOTO
orBepcTusi. OHHU, Kak MPaBWIO, MaJE€HbKUE, HUMEIOT
BbIcOTY OT 30 1o 400 MeTpoB, UMEIOT CUMMETPUUYHYIO
dbopMy U UMEIOT YamieoOpa3HbI KpaTep Ha BEpILIUHE.
BONBIIMHCTBO BYJIKAHOB U3 MUIAKOOETOHA U3BEPrarOTCs
TOJIbKO OJIMH pPa3 B JKU3HU, HO B TEUEHHUE JIJIUTEIHHOTO

nepuona  Bpemenu.  Ilapukyrwn,  BymKaH M3 | ppc 6 Mekcuka. Byikas IlapuKyTus.

H_IJ'IaKOGQTOHa, paCHOJIO)KeHHLIﬁ B MGKCI/IKG, momajx B

LEHTP BHUMaHUs NIOCJIE TOT0, KaK OH BHE3AITHO MOSIBUICA Ha KyKypy3HOM 1ose B 1943 rony.
Cmpamogynkanpl, 4aCTO U3BECTHBIE KaK CIJIOKHBIE BYJKAHbI, XapaKTEPU3YIOTCSI KPYThIM
YKJIOHOM M Kparepamu Ha BepiiuHe. OHM OOBIYHO HMMEIOT CJIOUCTYIO CTPYKTYPY, BBI3BAHHYIO
HOCTOSIHHBIM HAKOIUIEHHEM BYJIKAaHUYECKHUX MAaTepHalioB, MPOJUTHIX BO BPEMs IOCIEAYIOIINX
U3BEpKEHUI. B HacTosiee BpeMsl CTpPAaTOBYJKAHBI CUATAIOTCA CaMbIM ONACHBIM THUIIOM BYJIKaHOB
Ha 3emsile. Mano Toro, 4ro OHU OOBIYHO HU3BepraroTcsi OoJjiee B3PBHIBOOMACHO, YEM IIUTOBbBIE
BYJIKaHbI, 00pa30BaBIIUICS B pe3ysibTaTe B3pbIBA MEMEN U BYJIKAHUYECKUI IpsI3€BOMl MOTOK Takke
NPEJCTaBIAIOT OOJBIIYI0 YIpO3y Kak JJIs KIuMarta, Tak M JJIs KUBBIX cyiecTB. Bynkan Kpakaray
(pacmioniockeHHBI Mexy ocTpoBamu fIBa um Cymarpa)
ABIIETCS, TMOXaJlyl, caMblM H3BECTHBIM MPUMEPOM
CTpaTOBYJKaHa, W3Bep)KeHue koroporo B 1883 roamy
BBI3BAJIO MOIIHYIO YAApHYHO BOJIHY, CpPaBHUMYHKO C
neroHanuenn 200-meraToHHOro sjuepHoro opyxus. B
Poccun, Ha BocTroke momyocTtpoBa KamuaTka ecThb
JNEHCTBYIOIMN CTPaTOBYJIKaH. OTO caMblii BBICOKHIA

BynkaH B EBpasum — Bynkan KioueBckas comka. Ero

Puc. 7 Poccus. KimroueBckas comnka

BbIcOTa 4835 METpOB, KpOME TOr0 OH AEHCTBYET IO CUX

IIOp ¥ U3BEpraercs Kaxnasle 5-6 JeT.



Ilo0o6oonble u nooneOHuUKoBble 8YJIKAHDBL, KAK CIEIYET U3 UX Ha3BaHUS, — HTO OTBEPCTHS,
PacToIOKEHHBIE MO/ TOBEPXHOCTHIO 3eMITH, U3 KOTOPHIX BHIOpAChIBaeTCS MarMa wid jaBa. Ha Hux
MPUXOAUTCS OKOJIO 75% Bcex BBIOPOCOB JiaBbl Ha 3emiie. [loABOIHBIC BYJIKAHBI, XOTS UX TOpa3/o
MEHBIIIE, TAK)KE BCTPEUYAIOTCS B MEJIKUX BOJOEMaxX, U OHU
4acTO UMEIOT TEHJICHIIUIO BBIOPACHIBATH PACILJIABICHHOE
BEIIIECTBO BBICOKO B arMocepy. Tak kak Boja 3acTaBiseT
pacIUIaBIEHHYI0 MarMy OXJaXKJaTbCsi M 3aTBEPHEBATh
ropaszzo OsicTpee, YeM Ha MOBEPXHOCTH, YaCTO MOABOIHAS
MarmMa ImpeBpaliaeTcs B BYJIKAaHHYECKOE  CTEKIIO.
[MoxBogHas ropa, pacmoiiockeHHass Ha xpe0Ore XyaH-ze-
@dyka, SBIASETCS OJHUM W3 CaMbIX MOJIOJBIX MOABOJHBIX
BYJIKAHOB, KOTOPBIM mocieaHuil pa3 uspepraics B 2015

Puc . 8 CILIA XiaH-ﬁe-q)ﬁa
rony. IlomieqHUKOBBIE BYJIKaHBI PACIIONIOXKEHBI JTAICKO

o4 r'MmranTCKuMU JICAHHUKOBBIMHU IIUTAMU WIN JICAHUKaMU. VYV Hmx CINTIOIICHHAA BCpIIMHA U OUCHb

KpPYTbIE CTOPOHBI, IOJAEPKUBAEMbIE OKPYXKAIOIIUM JibJoM. CO BpeMEHEM JIEASTHOW ITOKPOB TaeT OT
BOCXO/JISIIIIEH JIaBbl U B KOHEUHOM HTOI€ IpeBpalaercs B 03epo. B To BpeMs Kak MOAJIEAHUKOBBIE
ByJIKaHbl HanOoJjiee pacpocTpaHeHbl B AHTapkTuae U Vciananu, HEKOTOpble TakkKe 0OHAPYKEHbI
B 3aIlaJ{HBIX U CEBEpO-3amaJHbIX peruoHax Kanazpl.

Cynepeyaxkan BO3HUKAET, KOTJa MarMa, MOJHUMAasICh U3 MaHTHUH 3€MJIM, OKa3bIBAaeTCs B
JIOBYIIKE BHYTPU KOpPbI U HE MOXKET pa30pBaThCsl, IOKAa HE B30OPBETCS I0J CHIIbHBIM JaBICHUEM.
CynepByskaHbl, 0Ky, CaMblil OITaCHBIN TUII BYJKAHOB. | X s 1 "~\; o
W3BepxeHNE CyNEpBYJKaHa MOXET CIPOBOLUPOBATH '
U3MEHEHHE KiuMara Ha mia”ere. Ha 3emie cymectByer
okosi0 20 M3BECTHBIX HayKe cylepBYJKaHOB. YeM oOHU
OTIMYAOTCS OT OOBIYHBIX BynkaHoB? [Ipexxae Bcero

pasmepamu. OObeM HekoTOppIXx M3 HHX B 10 pa3

IIPEBBIIIAET o0BeM 03epa baiikai. [HonpoOyiiTe - .

Puc. ” I/IHHOHCSI/IH. O3eﬁ To6a

Buezemnuie 6)J/IKAHBbL. HccnenoBarenu O6H8.py>KI/IJ'H/I MHOT'OYHCJICHHBIC IMUTOBLIC BYJIKAHbI

MpEeACTaBUTh 3TH MacmTadbl — 250 ThIC. KyOMYECKUX

KHJIIOMCTPOB paCKaJ'ICHHOI‘/’I JIaBHI U Ierial

kak Ha Mapce, Tak u Ha Benepe. NHTEepecHO TO, 4TO

IIUTOBLIC BYJIKAHBI Ha IIJIAHCTC Mapc OYCHb IIOXO0XHU Ha

ByJIKaHbl Ha Hameill miaHete. KpmoByJkaHbl, ropasio
MEHEE M3BECTHBIN THI BYJIKAaHOB, Hali/ieHbl Ha [liyToHE U
pa3nu4HbIX HeOecHbIX 00bekTax. BmecTo pacmiiaBieHHON

MarMbl KPHOBYJIKaAHBI BBI6paCBIBaIOT aMMHakK, MCETaH H
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Bony. Ilmanera Mapc Toke MOKET MOXBAacTaTbCsd OTPOMHBIMU ByjkaHaMu. [loTyxmmii ByikaH
Onumn BeicoTOH 21 229 MeTpoB ObUT 3aHECEH B KHUTY peKkopaoB [ MHHecca, Kak caMblil BBICOKHIA B
ConneuHoll cucreme.
1.4 Tloan3a 1 Bpea BYJIKAHOB

VY Hac noMa ecTb Kycouek nemsbl. Mama cka3aia, 4TO 3TO BEIIECTBO BYJIKAHUYECKOIO
IPOUCXOXKAeHNA. MeHs 3auHTEpecoBallo, KaKylo I0JIb3Y U BpEJ NMPUHOCUT YEJIOBEKY U3BEPIKEHUE
BYJIKAHOB.

N3BepkeHne BysnkaHa — 3To kKatactpoda s ioaeit. Exxerogno Ha 3emite mpoucxoaut 10
000 wum3BepkeHUH, U3 KOTOpbIX mpumepHo 150 oka3pIBalOTCS OYEHb CHIIBHBIMHU. Paspymarorcs
ropoga, THOHYT mofu. [TOTOKM JTaBbl YHHYTOXXKAIOT BCIO PACTUTEIBHOCTH, MOCATKU M JOPOTH.
["a3oBble 00JaKa MOTYT BbI3bIBaTh YAYIIbE Y JIIOAEH M KMBOTHBIX. OCaaKu U3 MEIJIa YTSKEISIOT
KPBILIK JOMOB M MOTYT BbI3BaTh oOpyiieHue. Packanennble o0naka - camas OoJiblasi OMacHOCTb.
VYKpBITbCA OT pacKalleHHBIX 00JIAKOB M3 Ta3a U KaMHEH MPaKTUYeCKH HEBO3MOXKHO. ETMHCTBEHHBIN
cnocob craceHus: — 3Bakyauus. K npumepy, nsBepxkenue Kpakartay 1883 rona BbeiOpocusio okoso
21 KBagpaTHBIX KWUJIOMETPOB IOPOJbI, 30Jbl M IeM3bl. M3BepiKeHHWE YHUUTOXMWIO JIBE TPETU
octpoBa Kpakaray, morubmu AecATKH THICSY JOJEH, a BHIOPOIICHHBIN Tereln, ABaKIbl 00JeTeN
3eMHOM miap. OT3BYKH AaHHOTO COOBITUS OblIM ciIblIHBL naxe 3a 3500 kM. Temneparypa
BO3JyXa CWJIbHO MOHU3WJIAchk. [loroansle ycioBus KoyieOalMCh HECKOJBKO JIET, U TEMIIeparypa
BEpPHYJIACh K HOPMAJIbHOM HOPME TOJIBKO 4epes S JIeT.

W3 unHTEpHETa s y3HA], YTO BYJIKAHMYECKas aKTUBHOCTb IPHUHOCUT HE TOJBKO BpE.

[Tonb3a OT ByNKaHOB IS JIOJIeH TOKE eCTh. biaronaps BynkaHaMm 00pa3yroTcs TOpHBIEC TOPOIbI, U3
KOTOPBIX COCTOMT 3€MHasl Kopa. A elle ByJKaHbI JOCTaBJISIFOT HAM U3 3€MHBIX HEZp YIIIepoJ, a30T U
JIpyrue raspl, 0€3 KOTOpBIX *H3Hb Ha 3eMie HEBO3MOXkHa. M3 ByJKaHWYECKON MNbUIM JENaoT
JIEKapCTBa, yAO0OpEHUs, OYMUCTUTENN JUIsl BOJBI, JOOBIBAIOT Cepy, Coly, OopHyro kuciory. U3
3acCTHIBIICH BYJIKAaHHMYECKOW JlaBbl — OOCHAMaHa — JENaloT IOBENIHpHBbIe ykpamieHus. Candupsl,
cepedpo, 30J0TO - BCE 3TO MOXHO JOOBITh M3 BYJIKAaHHYECKMX MOpoJ. B HHUX ’xe HaljeHbl U
HEKOTOpBIE U3 CaMbIX KPYIHBbIX aliMa3oB. B Mcnanauu Termso, BhIAEIIEMOE MOJ3EMHONM MarMowu,
UCIIONIb3YETCSl NIl BBIPAOOTKM DJEKTpUUYECTBA M sl 0o0OrpeBa TEIUIUL, TJ€ BbIPAIMBAIOTCS
npoAykThl mnuTaHus. [louBbl, oOpasyromiuecs TMPU BBHIBETPUBAHUM JIaBbl, OYEHb OOTaThl
MUHEPATbHBIMU BEIIECTBAMHU U MPU BO3JIEIBIBAHUN OBIBAIOT UPE3BbIUAWHO MIIOJOPOAHBI. VIMeHHO
IUIOZI0POJINE TIOYB IPUBIIEKAET JIIOJEH B ByJIKaHWYeckue paiionbl. Ilem3a (BynkaHuueckas JiaBa)
BXOJIUT B COCTaB HEKOTOPBIX 3YOHBIX IAaCT, MCIOJb3yeTcs Kak HUIM(OBaJIbHBIA MaTepuanl U B
KaueCTBE TEIUIOM30JISIIMOHHON 3aCBIIIKM B CTPOMTENbCTBE. M3 3aTBepaeBIlE JIaBbl CTPOSAT JOMA.
[Tpu BBIOpOCE N1aBBI B BOAHOM IPOCTPAHCTBE POKAAIOTCS TUISHKU U IIeTIble OCTPOBA, IPUTOIHBIE IS
npoxuBanusi. B 1963 roay y Gepero Mcnanauu peiOaky 3aMeTWIM CTOJO AbIMa HaJl MOpPEM U

noaymaiv, 4To TaM ropuT CYAHO. Ho 310 oxa3zancs He AbIM, a MEIEJI U Mmap M3 XKCEpJjia BYJIKaHA,
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U3BEpPKEHHE KOTOPOro MPOUCXOIUIIO MOJ CaMOW MOBEPXHOCThbIO Mops. Ha mpoTskeHHn 4eThIpéx
JIeT W3BEPIKCHUS MPOJOIDKAINCH, BYJIKAaH poc W 0o0pa3oBall OCTpoB, Ha3BaHHBIM Cyprceem. B
BYJIKAHHYECKUX palOHAaX BOJA BBIXOJUT HA TOBEPXHOCTh B BHUJE TOPSUYUX WIU TEPMabHBIX
UCTOYHUKOB. JlomM yke JaBHO HAaydyWJIUCh MCHOJb30BaTh HMX B CBOEH XO3SIMCTBEHHOI
JeSTeNIbHOCTH. BynkaHbpl OKpamnMBalOT 3akaTbl B (DUOJICTOBBIA W PO30OBBIM 1BETa, M 3TO
YAUBUTEIBHO KpacuBO. YenoBe4ecTBO HE B CHJIAX MPEAOTBPATUTH MPUPOJHBIE IPOLIECCHI
U3BEPXKCHHS BYJIKAHOB, HO OyJIeM HAACITHCS, UYTO YYEHBIC-BYJIKAHOJOTH OYIyT TOCTOSTHHO
yIayOJIATh CBOM 3HAHMS B ATOW 00JIacTH, M MOXKHO OyaeT u30exkarh yiiep0a M 4elOBEUECKHE
JKEPTBBHI.
1.5 Bo3MokHBI /11 BYJIKAHbI B JBEHKUH?

Bynkanel — oueHb omacHoe MPUPOAHOE siBicHUE. MHE OBl HE XOTENIOCh, YTOOBI OHU
BO3HUKJIU TaM, TJi€ 5 )KUBY, B OBeHKHH. Kak s BBIACHUI B CBOEH paboTe, BYJIKaHbI IPOUCXOJIAT HA
rpaHUIIaX B MECTAaX CTHIKOB IUTUT, OOpa3oBaHHBIX KAaK MAaTEPHUKOBOW, TaK U OKEAHMUYECKOU
TuTOoCHEpOil.

Harn DBeHKkuiickuii paifioH 110 CBOeMy pelibedy MpeACcTaBiseT OOMIMPHOE TOPHOE TIIATO,
pasMbiToe mo3aHed sposuel. [2] CeroaHs reosord W MajgeOHTOJOIH HMCIOJIb3YIOT OKaMEHEIOCTH
MPOIUIOTO BHUJOBOIO pa3HOOOpa3uss U YTBEPXKIAIOT O KOJIOCCATIbHOM IO CBOMM MacliTabam
U3BEpKEHUHM HA TeppuTopuu CHOMpPH C SMHIIEHTPOM B COBpeMeHHOH DBeHkuu. Ha Teppuropum
COBPEMEHHON DBEHKHMU BCE TPEIIMHBI 0 APEBHEH MOBEPXHOCTH 3aMOJHWIUCH PACIJIABICHHOMN
Marmoii. M3BepkeHusi ObLTM €IMHOBPEMEHHBI, W KoJiocCaibHbl! B 1aHHOM paiioHe mpoOypeHo
JIOCTaTOYHO CKB&)XMH, M TOJILMHA W3IMBLIeHics MarmMbl - 3  kwiomerpa! [3] Cnenyer
MPEINONIOKUTh, 4YTO JaHamadT DOBeHKMH Han€Kk OT pa3phlBOB U TPaHUIl IUIMT, a 3HAYMT,
NPUHAUISKAT K MaJOMOJBI)KHBIM — y4acTKaM 3€MHOW KOpPbl U HW3BEPKEHHE BYJIKAHOB

MaJIOBEPOSITHO.
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Il. IPAKTHYECKAS PABOTA
2.1 AHKeTHpOBaHHE
MoryT 11 BYyJIKaHbI OBITh MOJIE3HBIMHU? 32 OTBETOM Ha ATOT BOMPOC 51 PEITUI 00paTUTHCS
K ogHoKJaccHukaMm. C Moelt yunrenbHuiiei, Enenoit BacunbeBHOMN, Mbl TOATOTOBWIIM BOTIPOCHI IS
peosT, u npoBeny aHkeTupoBaHue (mpuiiokenue Nel). B Hém npussuio yyactue 20 y4eHUKOB.

85% 3HaroT, 4TO Takoe u3BepKeHue BysikaHa, 50% 3HAIOT, YTO MEMeN SABIACTCS MPOIYKTOM
u3BepkeHus ByikaHa. Ho mpu stoM Tosibko 20% 3HAIOT O MOJIb3€ BYJIKAHOB. DTO JOKAa3bIBAET
AKTYaJbHOCTb MOCH TEMBI.

2.2 OnbITHI

Onwvim Ne 1. IBukeHHE TEKTOHUYECKUX IIAT

Ham notpebyercss HEMHOro KpeKepoB, B3OUTBHIX CIMBOK M Tapeyka Al H3Y4eHUS
JABUXXCHUA TCKTOHUMYCCKUX IIIIUT 3eMHOH KOpBI, KOTOPBIC IMPUBOJAAT K 06pa3013aH1/Ho BYJIKAHOB.
Msirkast ocHOBa (CIHMBKH) TOTpeOyeTCs, 4TOOBl MMUTHPOBATH TOPSYYI0 MaHTHIO 3eMin. MecTto
BCTPEYHU KPEKEPOB (TEKTOHUYECKUX ILITUT) HAa3bIBACTCS MEKIUTUTHBIMU TPAHUIIAMH.

TpancdopMHBIE TPAHUIIBI

D10 nepBbIi BUJ IpaHull. [[Be MIUTBI dsuocymces napaiieishvlM Kypcom W IPUTHPAIOTCS
apyr K apyry. «lmnTe» napanaroT ogHa Apyryto. Mbel MOKEM CIBIIIATh, KaK TUIACTHHBI HUTH(YIOT
Kpasi Ipyr apyra. B pe3ysibTare 3TOro TpeHus mpoucXoasT KoieOaHusl, KOTOpPbIE OIIYIIAIOTCS, KaK

3CMIICTPSACCHUA.

Puc. 11 [TapannenbHo€ ABUKEHUE TEKTOHUYECKUX TIITUAT

JluBepreHTHbIE TPAHUIIbI
JIMBEepreHTHbIE TPaHULIbl BO3HUKAIOT, KOTA JIBE IUIUTHI 0MOaisiomes opye om opyea.
Haubonee akTiBHBIE AUBEPTeHTHBIE TPAHUIIBI BOZHUKAIOT TaM, II€ IB€ OKEaHNYECKHE IIITUThHI

JBUXKYTCS APYT OT Apyra. ['opsiuas Marma nogHuMaeTcsi BBepX, o0pa3yst 00JIbIINE MOBOIHBIE
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JIAaBOBBIC IMOTOKH M CO3JaBas HOBBIC BU/IbI AHA U OaXKE BYJIKAHUYCCKHUE OCTPOBA.

Puc.12 /IBr>keHue minT B MPOTUBOMOJIOKHBIE CTOPOHBI

KonBeprenTHbie rpaHuIIbI
KoHBepreHTHble TpaHUIbl - TOCIAEIHUNA THUIl TPAHUL, U OHU BO3HUKAIOT TOrJa, KOIJa JIBE
IUIUTBI JBUOKYTCS Hascmpeyy ApyT Apyry. Korja nBe mimTel JBHXKYTCS HaBCTpedy APYT APYry, OHU
MOTYT JINOO CTaJKUBAThCs, 00pa3ysl Topbl, MO0 O/HA IUIACTMHA MOXET 3aIl0J3aTh MO IPYTylo U
bopmupyercs OCTpOBHasl. HmenHo TaKk oOpa3oBaiuch I'mmanan.
BoeiBoa: monx Bo3AeCTBHEM ABM)KEHHS TEKTOHMYECKUX IUIUT, MarMa MOKET MOAHMMAThCA K

IMMOBEPXHOCTHU 3EMIIN

I

Puc. 13 JIBuxeHue minT HaBCTpedy APYT APYTY

[Tocne mpoxenanHoit pabOTHI HAYYHBIH MaTepHal MOKHO CHECTb.
Onvim Ne 2 BbixoJ J1aBbl
[Ipennararo ¢ NOMOLIBIO ONBITA Y3HaTh, IOYEMY
BOOOIE POUCXOIUT U3BEPKEHUE ByJKaHAa. S| HEMHOro Haayl u
Cllerka CXall B KyJlake IIapuK, HO IPOJOJIKAl €ro HaJlyBarTb.

[apuk pa3ayncs Mexay NajiblLEeB.
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Onwvim Ne 3. [Ipoliecc gerasaiun

Taxoii sxe 2pPeKT TPOUCXOTUT, €CITN OTKPBITh T'a3MPOBAHHBINA TEIIJIBIH HATUTOK (JIMMOHAJ,
kBac). Pa3maercst XJomok, w3 OYyTBUIKM BBIPBHIBAETCS MOIIHAS CTPYs HamuTka. A eciu OyThUIKa
HEIJIOTHO 3aKpbITa, TO 3TA CTPYs MOXKET caMa BhIIIMOUTH POOKY U3 OyThUIKH. BOT Bam omaniHui

BYJIKaH!

Puc.14 Ilpouecc aerazanuu

BBIBO,Z[Z TO K€ CaMO€ IIPOUCXOoAUT U C MaFMOfI, KOTOpasd HaXOAUTCA II0J OI'POMHBIM
JaBJICHHUCM. Kor):[a rOpbI IPUAABIUMBAIOT CBCPXY, MarMa € ra3aMm NOJHUMACTCA BBEPX U CTPEMUTCH
BBIPBATbHCA HAa MOBEPXHOCTD. B nTore IMPOHUCXOAUT B3PhIB.

Onwvim Ne 4 UccaenoBanye KaMHEH BYJIKAHHUYECKOTO IIPOUCX 0K ACHUS.

O60py,I[OBaHI/Ie " MaTepuajibl: MUCKA C BOHOﬁ, KaMHH U KYCOYCK IIEM3bI.

Puc.15 VccnenoBanue kaMHeN BYJIKaHUYECKOTO MTPOUCXOKIACHHS.

PaccmoTtpen BHUMaTeNbHO KaMHHU U MEM3y U CPaBHWI UX JPYr C JPYroM: B IE€M3€ OYeHb
MHOTO JpIpouek. OnmyCcTHII KAMHU U KyCOUY€K IeM3bl B MUCKY ¢ BOJ0M. EcTh i my3bipbku? [lnaBaer
WM ToHeT nem3a? Kycouku 3acThIBIIEH JIaBbl - IEM3A.

BoiBoa: mem3a — KameHb, MMEET MOPHUCTYI0 CTPYKTypy. [lopbl 3amoiHeHBl BO3yXOM,
M03TOMY KaMeHb He TOHET (IIOpbI B IeM3e 00pa3yroTcsi B MOMEHT, KOI/ia JlaBa KUIHUT U OypJuT, a

IIOTOM TaK M 3aCTBIBACT 3aCThIBAHHMA JIaBbl, KOT'Ia I'a3bl BBIXOJAT Hapy)lcy)
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2.3 U3BepkeHUe BYJIKAHA B IOMAIIHUX YCJIOBHSAX
CaMbIM 3aXBaTHIBAIOIIMM MOMEHTOM MOEH pa0oThl ObLTO M3TOTOBICHHE MakKeTa BYJKaHA.
MHe XOTeNnoch caenarh TaKyl0 MOJENb BYJKaHa, YTOOBl OHA HE Pa3pyIIMIACh IOCIE IMEPBOTO
«U3BEPKEHU», a OblIIa MHOTOPa30BOil. MBI Bcell ceMbEil JymMalld U3 Yero MOXKHO CJIeJIaTh BYJIKaH.

Pemmmnu cnenate ByJKaH W3 IEHAIJIeKca U MOHTaXHOM meHbl. Boipesanu no03ukom 4 kpyra

pazHoro nuameTpa. Mexay coOoil CKICHIN
MX MOHTQXHOM TMEHOM M CBEPXY TOKE
MOKPBLIM MOHTaXHOU neHoi. KaHuenspckum
HOXOM MpHaain Maketry ¢Gopmy ByinkaHa. B
TUNC J00aBUIIM KPAcHTETH H  TMOKPBLIN
MakeT. J{ns ApKOCTU MOJKPACUIIM TYallblo.

VYkpacuiu Maker JIEKOPAaTUBHBIMU

JINCTUKaMHU.

BCETO HOBOI'0 O BYJIKaAHax MW HUX H3BCPKCHUAX A C IIOMOIIBIO MOJCIH BYJIKaAHA MNPUCTYHNHUII K
OIIbITaM.

Onvim Ne |. BynkaHU4YeCcKUU menell.

MHe mnoHamoOUTCS aMMOHHH JIBYXPOMOBOKHMCIBIM, BYJIKaH, CHHYKA. Hacemamo B
«Kparep» ByJKaHa aMMOHHUI JABYXPOMOBOKHUCIBIN U MOJKHUIAK0 €ro ClihuykaMu. BynkaH HaumHaer

u3Beprarbes. Cropesliee BeeCTBO I0X0KE Ha BYJIKAHUYECKUH NEeTell.

RO

\;‘ < 5% % ‘1 ;‘:v‘:-,
L 7 FE AN

Puc. 17 Bynkannueckuii nenein

Onvim Ne 2. BynkaHWyeCKUNA OTrOHb.

MHe noHago0uTCs Kanuii MapraHIOBOKHCIIBIHM, CyX0€e roprodee, Jalika Jyuisl BllapuBaHMs,
yamika [lerpu. TabmeTky cyxoro ropro4ero rnoyoxy B 4allky jJisl BeinmapuBanus. Ha TaGnerky
HACBITIITII0 HEMHOTO Kallis MapraHI[OBOKKCIIOTO U MOJ0XKTY crinykaMu. Habmronaro 3a

YAUBUTENBHBIM (PHOTIETOBBIM OTHEM. UTOOBI 3aTYIIUTH TA0IETKY CyXOT0 TOPIOYEro, HAKPOIO e€
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yamkoi [letpu, TeM caMbIM epeKpbIB JOCTYM KUCIOPOAA, IIaMsi MTHOBEHHO TacHET.

Puc. 18 Bynkannueckuii Ooronp

Onevim Ne 3. Bynkanndeckas jiaBa.

Jlns ombITa MHE IMOHAAOOWTCs muIiieBas coxa (2 cTojoBbIe JIOKKH), ykeyc (30 mu),
XKHUJIKOCTb  JUI MBIThS ITOCY/bI, KPAaCUTENb, K0JI0a, HEMHOTO KPYIIHMHOK pacTBOpUMOro koge. OHu
OyoyT MMHTHpPOBaTh KaMHHM. Hachkimaio B «kpaTep» KpacuTelb, COMY, BBUIMBAIO KHUAKOCTH IS
MBITbSI MOCY/BI. Cwmech
IIepeMeNIa0 ImareneM. Brusaro
YKCYC W HabII0Jai0 «U3Bep)KeHUe
BYJIKaHa». [Tpoucxonut
XapakTepHOE MIUIMEHHUE. DTO TMpHU
pEAKUHUH YKCYCHOM KHUCIOTHI U

COZbI BBIACISIETCS YIJIEKUCIIBINA Ta3.

U3-3a 3TOTO CMECh, ‘ Mk >’ . A
BBITIOJI3AET U3 KpaTepa M CTEKAET 10 «BYJIKAHY.
PaboTtars HY)KHO B PE3MHOBBIX TIepUaTKaX, 3AMUTHBIX OYKAX M B MPUCYTCTBUU B3POCIBIX.
W3 nmpoBe1eHHOT0 KCIIEPUMEHTA MOXKHO CAENATh CIENYIOLIUN BBIBOJ: P COEIUHEHUN

COIbl M YKCyCa NMPOUCXOJUT XMMHUECKas pEaKIHs C BBIACICHHEM YIJIEKHCIOro Tra3a, KOTOPBIA
MY3bIPUTCSI, 3ACTABIISII MAcCy TMEPEIIUBATHCS YEPE3 Kpasi «KpaTepay, a CPEeJACTBO JJIsi MBIThS TOCYbI
3aCTaBJISIET «JIABY» MMY3BIPUTHCS CUITBHEE.

JlaHHYI0 XMMHYECKYI0 PEaKLUI0 MPOBOAAT, KOTJa JAENalT TECTO JJIA MUPOora Uik TopTa.
B Tecto 00s3aTenpHO AOOABNISIOT MUIIEBYIO COMY, K KOTOPOM MPeIBAPUTENHHO MPUINBAIOT YKCYC.
B OpITy TpUHSATO TOBOPUTH, YTO CONY «TacsAT» YKCYCOM. YTIEKHCIBIA ra3 o0Opa3yeT B TeCTe
My3BbIPbKHU, U3-32 YETO OHO CTAHOBUTCS TBIIIHBIM U PBIXJIBIM, & TOTOBBIN MPOIYKT O0Jiee MOPUCTHIM

" JICTYC ICPCBAPHUBACTCA.
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3AKJIIOYEHHUE

IlocTaBneHHass Lenp W 3aJa4d BBIIOJHEHBL. M3yuuB mnureparypy M HCTOYHUKHU
HHTCPHCTA, A y3HAJI, [IOUYCMY IMPOUCXOAUT U3BCPIKCHUC BYJIKAHOB, KAKOC 3HAYCHUC OHU UMCIOT JJIA
YyernoBeKa M Ui NMPHPOIbl. B Xome wccienoBaHus sI y3HAN €€ MHOTO APYrod HHTEPECHOU
UHPOPMAIIUHU O ByJIKaHAX.

B xone uccienoBanus rurnote3a MOATBEpAMIACh. BynkaH u3Bepraercsi, moTOMy 4TO B
BYJIKAHHYECKON KamMepe CKaIlIMBACTCSI MarMa M IMOJ BO3JICHCTBHEM ra3a, BXOJSIIErO B €r0 COCTaB
OHa TMOJIHUMAETCs BBepX. B kepie BylKaHa KOJIMYECTBO Ta3a CTAaHOBUTCS Oousbmie. Marma
NpeBpaIacTCs B JIaBy, IOCTUTAET KpaTepa U MPOUCXOIUT u3BepxkeHne. [IpoaHarn3npoBaB HayqyHO
— TOMYJSIPHYIO JHUTEPATypy, MOKHO CHIElaTh BBIBOJ O TOM, YTO BYJIKAHBI MPUHOCAT OOJIBIIYIO
MoJIb3y I dYeloBeka W mpuponbl. OHM HECyT C Co0Oi Kak pa3pylIUTeIbHYIO, TaK U
CO3HMIIATCIPHYI0 CHIIy: TEpPMajbHBIE WCTOYHHKH, TPSA3CBBIC BYIKAHBI, 3aJ€KU IIOJIE3HBIX
MCKOMAeMBbIX, IParolieHHbIX MUHEpasioB. OOIacTh pAIOM C BYJIKaHAMH 3acelieHa JOBOJIBHO JaBHO U
Tycto, M CKJIOHBI BYJIKaHa CIUIOIOb 3aHATbl MCJIKUMH IIOCCIICHHUAMHU H3-3a HJIOIIOpOI[HOﬁ
BYHKaHH‘IeCKOﬁ IIOYBBI.

KoHeunslii pe3yabTar MoOeil paboThl — 3TO MPOCIAHHBIC HA YPOKE OIBITHI, KOTOPBIC
BbI3BAIM Y OJHOKJIACCHUKOB OTPOMHBIM HMHTEPEC, a TAKKE H3BEPKCHHE BYJIKaHa, KOTOPOE s
MIPOJICMOHCTPHPOBAII CBOUM DPOAMTENsAM. BOT Tak, B urpoBoii (opme, s Mmokazaql U OOBSICHUI
pedsiTaM pUpoAYy BOSHUKHOBEHUS BYJIKaHOB Ha 3eMII€.

B nanbHeiimem s xouy mpoAoKUTh U3ydaTh WH(POpMAIKIO O BYJIKaHaxX OoJjiee moapoOHO,
3HATh Ha3BaHUS MECT HAIICH IJIAHETBI, TJIC HAXOAATCS BYJIKAHbBI, X BHJIbI, Pa3MEphl.

Bynkanbel MHOTOUHCTIEHHBI ¥ pa3HOOOpa3HbI, KK/ MTO-CBOEMY HETTOBTOPUM, MPEKPACEH U
OITIACCH. OI[HO OCTACTCsA HCU3MCHHBIM: Mbl HC MOXKCM BJIMATH Ha BYJIKAHBI. I/I3Bep)KCHI/IC — 9TO
BCErJa IMpU3HAK HeymnpasisieMou mnpuponabl. Hama 3amada — HM3ydnTh Takue SIBICHHS, YMEIO
HCIIONIb30BaTh TMPHUPOJAHBIE PECypchl M, KOHEYHO ke, Oepeub Hamry 3emumo! Xouy, 4YTOOBI

H3BCPIKCHUA BYJIKAHOB IIPUHOCHUIIO HC pA3pPYHICHUA, a4 TOJIBKO IOJIb3Y U KpaCOTY!
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IMPUJIOKEHUE Nel
AHKETA
OTMeTbTE TOJBLKO OJUH BAPHAHT OTBETA.

1. 3HaeTe Jiu Bbl, YTO TAKOE U3BEPKEHNE BYJIKaHA?

Ja Her 3aTpyIHAIOCHh OTBETUTh

2. SIBasieTcs M memneJ1 - NPOAYKT M3BeP:KeHUsI BYJKAHA - yio0penuem?

a Her 3aTpyAHAIOCh OTBETUTD

3. 3naere am Bbl, KAKYI0 IIOJIb3Yy IIPUHOCUT U3BEPKECHUE By.]'[KaHOB?

a Her 3aTpyIHAIOCHh OTBETUTh
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