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1. He.]'ll) U IVITAHUPYEMBbIEC PE3yJbTaThl 0CBOCHUSA TUCIHUIIJIMHBI (MO}Iy.]'[ﬂ)

Lenpro oCBOEHUS AUCHUIIINHBI ABJSIETCS (POPMHUPOBAHHE CIICAYIOIIMX KOMIIETCHIIHH:

OIIK-1 CnocoOeH uCIoab30BaTh TEOPETUYECKUE OCHOBBI CHEIUAIBHBIX M HOBBIX
pa3esioB reoIOTMYECKUX HayK IPU PEIIeHUH 33/1a4 TPOo(hecCHOHATBHON AeATEbHOCTH

IIK-1 CrocobeH pemiath cTaHIapTHBIE M HECTAHIAPTHBIC 3aayu Mpodeccr OHAIbHON
JeSITEIbHOCTU C MCMOJIb30BAaHUEM COBPEMEHHBIX MH(QOPMAIIMOHHBIX TeXHOJOTUi, B T.4. [UC- n
I'TUC-TexHnonoruit

2. 33[[3‘11/1 O0CBOCHUSA NUCHUIIJINHBI

Pe3ynbpTatamMu ocBOEHMS JUCHMILIMHBI SBJISIOTCS CIEAYIOLME UHIUKATOPBl JOCTHKEHUS
KOMITETCHIIUM:

NOIIK-1.1 CBoOonHO OpHEHTUPYETCS B MCTOUYHUKAX MH(GOPMALUHU IO T'€0JOTHYECKHM
HayKkaM (peleH3HpyeMble Hay4yHbIe JXypHalbl, Treojiorndeckue (OHIbI, HHTEPHET-PECcypChl
npodeccuOoHaNbHBIX COOOIIECTB U OGHUIHATIbHBIX I'€0JIOTMYEeCKUX OpraHu3alui, u 1p.)

NIIK-1.1 Omnpenensier HeOOXOOUMBIE XapaKTEPUCTUKU TEOJOMUECKUX OOBEKTOB U
nporeccoB A (opMHpOBaHMS KOHLENTYaJbHOM MOJEIM B paMKax pelIeHHus 3ajad
po(hecCuOHAIBLHON AESITEIbHOCTH.

3. MecTo AMCHUILUINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucnunnunna otHocuTces K biioky 1 «/uciunnmnnaa (Mogyin)».

JlucruriiHa OTHOCHUTCS K YacTh 00pa3oBaTEIbHOM MPOrpaMMbl, (QOpMHUPYEMOU
y4yacTHHUKaMU 00pa3oBaTENbHBIX OTHOIICHUH, Mpeajaraercs oOydJaromuMcs Ha BBIOOD.
JucnunirHa BXOAUT B MOIYJb BJIOK IMCIMIUIMH 11O BRIOOPY B 3 cemecTpe.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON aTTECTANUM MO TUCHUILJINHE

Cemectp 3, 3a4éT

5. BxoaHble TPeOOBaHMS JJIsl 0CBOEHHS THCIUTLTHHBI

JUis  ycHemHoro OCBOEHHS IUCLUUIUIMHBI TpeOylTCs pe3yiabTaThl OOydeHus 1o
CIIEAYIOIUM JUCUUIUIMHAM: 00Ilas Teosorusi, mnerporpadus, METPOJIOTUs, CTPYKTypHas
reosiorusi. CBOOOJHOE MCIIOJIB30BAaHHE MEPCOHAIBHOIO KOMIIBIOTEpA. 3HAaHUE AHIIMHCKOro
A3bIKa HE HUKe ypoBH A2-B1..

OcBoeHUE JaHHON JUCLUILIMHBI ABJIAETCSA TEOPETUUYECKON U METOJUYECKON OCHOBOM IS
JaybHel el HayyHOW pabOThl BBITY CKHUKA.

6. SI3pIk peanu3zauuu

AHTIIHUCKUN

7. O0beM IUCHUTUTHHBI (MOYJIA)

OO611ast Tpy10eMKOCTb U CIIUILIMHBI cocTaBiiser 3 3.¢., 108 yacoB, U3 KOTOPBIX
— nexuu: 10 9.;

— ceMuHapsl: 22 4.;

O6bem caMoCTOSITENbHOM paboThl CTYZEHTA OMPEeIeH YUeOHbIM IIaHOM.

8. Coaep:xkanue AUCHMILVIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE IO TeMaM

Tema 1. BBemenue B BynkaHonoruro. Tumbl BynkanoB / Volcanology introduction.
Volcano types

OcHoBHOE BBefieHHE B Kypc. [loHMMaHue IIeCTH OCHOBHBIX THIIOB BYJIKAHOB, BKJIFOUast
IIMTOBBIC BYJIKAHBI, BYJIKaHBl M3 IEIUIOBOIO KOHyca (IIIAKOBBIE), CTPATOBYJIKAHBI, JIABOBBIC
KYIIOJ1a, TOIBO/IHBIC U TIO/JICTHUKOBBIC BYJIKAHBI, COCTABHBIC BYJIKAHBI.



The basic introduction to the course. Understanding the six main types of volcanoes
including composite volcanoes, shield volcanoes, cinder cones, calderas, lava domes and Tuyas.

Tema 2. O6pa3oBaHrne MarMaTHYECKUX paclljlaBoB. BiusHue Ha TUIBI U3BEPKEHUN U
pacnpenenenue obnacreit Byakanu3Mma / Generation of magma melt: implications for distribution
of volcanoes

Konuenus reorepMaibHOrO IpaiieHTa U CBOOOJHOM sHepruu [ 'mb06ca, ux BIMSHUE Ha
IIaBJIeHNE MaHTHH. PoIlb MecTa muiaBieHus U (PU3MKY TUTaBIICHUS B paclipeeNICHHH BYJIKAHOB.

Understanding the concept of the geothermal gradient and Gibbs Free Energy and how
both control when and where mantle melts. Why melting locations and the physics of melting
play a stong role in the distribution of volcanoes.

Tema 3. PaznooOpasue npoyKToB U3BepKeHH. ['eoXxumus 1 pu3ndeckas ByJIKaHOIOTUS
/ Diversity of eruptive products. Geochemistry and physical volcanology

I'eoxuMust ByIKaHHYECKHUX TOPOJ M UX KJIACCHU(HUKAIMH 110 METPOTSHHBIM, PACCEIHHBIM
U pelKO3eMeNbHbIM d7eMeHTaM. KoHIenus BSI3KOCTH U ee CBSI3U ¢ reoxumueil. Paznoobpasue
BYJIKAHUYECKUX MTPOJYKTOB, BKIIIOUAs JTABOBBIE MIOTOKH, BYJIKAHOKIACTUYECKHE TTOPOIBI.

Geochemistry of volcanic rocks and their classifications based on major, trace and rare
earth elements. Explaining the concept of viscosity and its relation to geochemistry. Diversity of
volcanic products including lava flows, volcaniclastic rocks.

Tewma 4. Bynkanusm 30Hb1 cyOaykiuu / Subduction zone volcanism

[Iporeccel 30HBI CYOAYKIIMM U MX BJIMSHHE Ha BYJIKAaHU3M. BylkaHW4Yeckue LIEHTPHI B
yCIOBUSX 30HBI CyOaykuumu. Bynkanel mnomyoctpoBa Kamuatka, Bynkanbsl Kypuibckux
OCTpPOBOB, AJIEyTCKHX OCTpOBOB, Assicku U Kackannoit Bynkanudeckoit nyru (Kanaga u CILIA).

Examine the foundations of subduction zone processes that promote volcanism. Integrate
these concepts with specific volcanic centers in subduction zone settings. Particular emphasis
will be on volcanoes in the Kamchatka Peninsula with secondary emphasis on volcanoes of Kuril
Islands, Aleutian Islands of Alaska and the Cascade volcanic arc of Canada and the United
States.

Tema 5. Bynkanusm B ropsunx toukax: ['aBaiiu U KpynHble U3BEp)KEHHbIE MPOBUHIUU /
Hot spot volcanism: Hawai'i and Large Igneous Provinces

W3ydyenne BHYTPUILIMTHOIO BYJKAaHU3Ma M €ro reHe3uc. Ponb ropsymx Ttouek /
MaHTHIHBIX TUTIOMOB B (JOPMHUPOBAHUM BHYTPHUILIUTOBOTO BYJIKAHM3Ma, a TaKXKE MPOTHUBOPEUHUS
B Teopun. Kpynueie usBepskennbie nposunuuu (KUII), ux crpykrypa, skcrpemanbHas ¢popma
BYJIKAHM3Ma, CBSI3aHHAas C COBPEMEHHBIMH TOPSYMMH TOYKaMH, B 4YacTHOCTH [aBaiim u
Wennoycroys.

Introduce intraplate volcanism and their general formation. Discuss the role hot spots /
mantle plumes have in the genesis of intraplate volcanism as well as their controversies.
Introduce and investigate large igneous provinces (LIP), their structure and how this extreme
form of volcanism relate to present-day hotspots with particular emphasis on Hawai’i and
Yellowstone.

Tema 6. BBenenue B HayKy o reojoruyeckux omnacHoctsax / Introduction to Principals of
Hazard Science applied to geology

Konueniust onacHocTed, pucKa, YA3BUMOCTH U YCTOMYMBOCTH, MX B3aUMOCBS3b IpHU
CTUXUIHBIX OencTBusx. [ 'eomormdyeckue, reou3UYEcKue U TUIPOIOTUYECKHE OIMACHOCTH.
UYetsipe (a3bl LKKIIA pearnpoBaHus Ha CTUXUITHbIE O€ICTBUSI.

Examine and define the concept of hazards, risk, vulnerability and resilience and
understand their relationship when it comes to disasters. Become familiar with geological,
geophysical and hydrological hazards. Finallly, Introduce the four phases of natural disaster
response cycle.

Tema 7. Bynkannueckue onacHOCTH U IIpUKIIagHas ByskaHosorus / Volcanic hazards and
applied volcanology

Nupnexc Bynkanmdeckoi B3peiBoonacHocTH (VEI). Bynkanuueckue mpoOAyKThl ¢ TOYKU
3peHHs OMACHOCTH Jig HaceneHus. [lepBuuHble M BTOpUYHBIE ByJIKaHWYECKHE onacHocTH. Ponb



ByJKaHMYECKOH oOcepBallud B 3allUTe W MPEIyNPEeKICHUH HACEJEeHUS O BO3MOXKHBIX
U3BEP)KEHUSX BYJIKAHOB. MeToapl MOHMTOpUHIra. MeToapl MHUHUMH3ALMM  OHNACHOCTEH,
[IPOrHO3UPOBAHUS BYJIKAHOB U KapT ONAaCHOCTEH.

Introduce and explain the Volcanic Explosivity Index (VEI). Re-examine volcanic
products from a population hazard perspective. Differentiate between primary volcanic hazrds
and secondary volcanic hazards. The role of the Volcano Observatory in helping protect and
warn communities of potential volcanic eruptions. Explain and understand monitoring
techniques. Explore methods of hazard minigation, volcano forecasting and hazard maps.

Tema 8. Ceiicmuueckue onacHoctu / Siesmic Hazards

I'mobanbHOE pacmpeneneHue 3emyeTpsceHuil. Pa3Huila MeXay MarHutyion u
MHTEHCHUBHOCTBIO 3emuieTpsiceHns. Kiaccupukanus NEepBUYHBIX M BTOPUYHBIX OMNACHOCTH,
BO3HUKAIOIIUX B pe3yibTare 3eMieTpsiceHU. CTpaTernyu CMAryeHusl CeCMUYECKHE OMACHOCTH,
UCIOJb30BAaHUE KapT OMAcCHOCTEH A ompenesieHus crpareruil cmsrdeHus. OOmiee BIMSHHE
CEHCMHUYHOCTH Ha OOIIECTBO.

Understand, examine and explaine the global distribution of earthquakes. Understand the
distinction between earthquake magnitude and intensity. Classify and explain the primary and
secondary hazards that result from earthquakes. Identify strategies that mitigate against siesmic
hazards and how hazard maps can be used to determine mitigation strategies. Discus overall
impact siesmicity has on society.

Tema 9. OnonsHeBas onacHocts / Land-slide hazards

Tuns! ononasHel U BAMSHUE TUIOB KOPEHHBIX MOPOJ, F€0JOTHYECKUX CTPYKTYpP U IOYB
Ha pa3mep ¥ GopMy onoysHEelH. OTaMYre OMOI3HEH OT CEIEBBIX MOTOKOB. Pa3Iu4HbIC TPUTTEPHI
ormom3uen. KaprorpadupoBanue OmacHOCTH OMNOJ3HEH W METOJbl CMSATYEHHUS IOCIIEICTBHI.
BbeperoBasi spo3usi, ee CBsI3b C HW3MEHEHHEM KJIMMAaTa, CTPAaTeTMU CMATYEHMs IOCIEACTBHMA
OeperoBoii 3po3uu.

Differentiate different landslide types and how bedrock type, geologic structures and soils
influence landslide size and shape. Differentiate landslides from debries flows. Identify different
triggers of landslides. Introduce hazard mapping for landslides and address mitigation and
monitoring tequniques. Discuss coastal erosion, its relation to climate change and identify
mitigation strategies for coastal erosion.

Tema 10. Tema 10. BogHble M 5em0Bble ONACHOCTH: HABOJHEHUS, 3arps3HEHHE
IPYHTOBBIX BOJ, BeuHasi Mep3iora, 3acyxu / Water and Ice Hazards: floods, groundwater
contamination, permafrost, droughts

[TonzemHble BoAbl Kak onacHocTh. OMAcCHOCTH, CBA3aHHBIE C TI'PYHTOBBIMH BOJaMH,
BKJIIOYasi HABOAHEHMs. 3arps3HEHUE MBIIIbIKOM. ['a3 pajjoH M ONAaCHOCTH, CBSI3aHHBIE C HHM.
OmnacHoctH, cBsi3aHHble ¢ KapcToM. CouMainbHble IOCIEACTBUS KaXJA0ro THUIIA OMNACHOCTH
NOA3EMHBIX BOA. Vcrosb30BaHNe KapTHPOBaHHs ONAaCHOCTEN I MoA3eMHBIX BoJ. O6o01eHue
METOJI0B MOHUTOPUHIA U CMATYEHHUS OMACHOCTEH, CBSI3aHHBIX C MOA3EMHBIMM BoJgaMu. Beunas
Mep3J10Ta, ONACHOCTU U MOTEHLIUAJIbHbIE CTPATErUU CMATYEHUS MTOCIECTBUN B palloHax BEUHOMN
Mep3s10Thl. ONIaCHOCTH, CBSI3aHHBIE C 3aCyXOM, CTPAaTErui 3KOHOMHUHU BO/IbI.

Introduce and explain groundwater as a hazard. Examine the bredth of hazards related to
goundwater including floods, arsenic contamination, radon gas and hazards due to karst. Identify
and explain the societal consequences of each type of groundwater hazard. Explain how hazard
mapping for groundwater is used and be able to summarize monitoring and mitigation teqniques
for groundwater hazards. Be able to define permafrost and summarize hazards and potential
mitigation strategies in permafrot areas. Finally, discuss hazards associated with drought
conditions and identify strategies to save water.

9. Tekymuii KOHTPOJIb MO AUCHHUILIMHE

Texkymmii KOHTPOJb MO AUCHMIUIMHE IMPOBOAMTCS IIyTEM KOHTPOJIS IOCEMAeMOCTH,
YCTHBIX ONPOCOB, 00CYKI€HUS OTJAENbHBIX pa3[eNoB JUCIMILIMHBI HA CEMUHAPCKUX 3aHATHIX, U
¢bukcupyercs B hopMe KOHTPOJILHOI TOUKH HE MEHEe OHOI0 pa3a B CEMECTp.



[opsinox hopMupoBaHUsS KOMIIETEHIUH, pe3yiabTaThl O0OyUEHHUs, KPUTEPUH OLIEHUBAHUS
U TepeuyeHb OLIEHOYHBIX CPEACTB MJs TEKYLIEro KOHTPOJS IO AMCLUUIIIMHE IPHUBEIECHbI B
@doHAax OLEHOYHBIX CPEJICTB AJIs Kypca « BylKkaHOIOrus ¥ reojIorn4eckue yrpo3biy».

10. ITopsinok npoBeeHNs 1 KPUTEPHH OLleHUBAHMS MPOMEKYTOYHOM aTTeCTAllUH

3a4éT B TpeThbeM ceMecTpe MPOBOAUTCA B YCTHOH (opMe MO UTOraM BBIMOJHEHUS
WHIUBUAYATbHOU pabotel. [IpomomxurtensHOocTh 3auéra cormacHo mnpukasy HU TI'Y «O6
YTBEPKIEHUU HOPM BPEMEHM.

WnnuBuayanbHas paboTa mpoBepsieT 3HAaHUS KJAacCU(pHUKAIMH TUIOB BYJIKAHOB, U
Bynkannueckux mnpoaykrtoB (MOIIK-1.1), yMmeHue mnpuMeHSTh METOJbl OLEHKH pHucka /
OMacHOCTH / YSI3BUMOCTH / YCTOWYMBOCTH [JIsl Pa3MYHbIX OOCTaHOBOK BYJKaHUYECKOM
aktuBHOcTH (MIIK 1.1). OTBETHI Ha BOIIPOCHI JAIOTCS B pa3BEpHYTOH dopme.

[Tpouenypa mpoBepkd CGHOPMHPOBAHHOCTH KOMIIETEHIMHA M TOPSAOK (OPMHUPOBAHUS
UTOrOBOM OLIEHKU IO pe3yJibTaTaM OCBOEHMS JUCLUIUIMHBI « BylkaHOIOrHs U reosoruyeckue
yrpo3el» onucanbl B oHIax OLEHOUYHBIX CPEACTB ISl JAHHOTIO Kypca.

11. YuyeOHO-MeTOANYECKOE 00€eCIIeYeHIE

a) SMEKTPOHHBIN y4eOHBbI Kypc MO JUCHUIUIMHE B JJEKTPOHHOM YHUBEPCHUTETE
«Moodle»

0) JIEKIMHU IO TEOPETUIECKOMY MaTepraly Kypca

B) IJIaH CEMUHAPCKUX 3aHATUN

') OLICHOYHBIE MAaTepHUalibl TEKYIIEro KOHTPOIS W TMPOMEKYTOYHOH aTTecTalu 110
JTUCLUILITIHE.

12. IlepevyeHnb yueOHOIM uTEPaATYphl M pecypcoB ceTu UHTepHET

a) OCHOBHAs JIUTEPATypa:

1. Neimeth K., Martin U. Practical Volcanology: Lecture notes for understanding
volcanic rocks from field-based studies. — Occasional Papers of the Geological Institute of
Hungary, 2007. — 221 p.

2. Seneviratne K., Baldry D., Pathirage C. Disaster knowledge factors in managing
disasters successfully // International Journal of Strategic Property Management. — 2010. — Vol.
14. — pp. 376-390. DOI: 10.3846/ijspm.2010.28

3. Wilson G., Wilson T.M., Deligne N.I., Cole J.W. Volcanic hazard impacts to critical
infrastructure: A review // Journal of Volcanology and Geothermal Research. — 2014. — Vol. 286.
—pp. 148-182. DOI: 10.1016/j.jvolgeores.2014.08.030

4. Petley D.N. Landslide hazards // Geomorphological Hazards and Disaster Prevention.
—  Cambridge:  Cambridge  University  Press, 2010. — pp. 63-74. DOL
10.1017/CB0O9780511807527.006

5. Correia F.N., Fordham M., Saraiva M.D.G., Bernardo F. Flood hazard assessment and
management: Interface with the public // Water Resour. Manag. — 1998. — Vol. 12. — pp. 209-
227.DOI:10.1023/a:1008092302962

6. Brown S.K., Loughlin S.C., Sparks R.S.J., Vye-Brown C. Global volcanic hazards and
risk: Technical background paper for the Global Assessment Report on Disaster Risk Reduction.
—2015.-80p.

0) AONOMHUTENbHAS JTUTEepaTypa:

Ernst, R.E, Kingsbury, C.G, Cousens, B.L. and Williamson, M.-C., 2016. The High
Arctic LIP in Canada: trace-element and Sm-Nd isotope evidence for the role of mantle
heterogeneity and crustal assimilation. Norwegian Journal of Geology 96, p. 13-33



Ernst, R.E, Kingsbury, C.G, Cousens, B.L. and Williamson, M.-C., 2015. High Arctic
LIP in Canada: Nd isotope evidence for the role of crustal assimilation in NGU Report 2015.032:
7th International Conference on Arctic Margins — [CAM 2015. Trondheim, Norway, p. 69.

Ernst, R.E., Kingsbury, C.G., Cousens, B.L., and Williamson, M.-C., 2015. Forensic
geochemistry of a basaltic flow and tabular intrusions of the High Arctic LIP: the case of South
Fiord, Axel Heiberg Island, Nunavut, in AGU-GAC-MAC-CGU Joint Assembly, Montreal, QC.

Ernst, R.E., Kingsbury, C.G., Cousens, B.L., and Williamson, M.-C., 2014. Geochemical
insights on the Early Cretaceous High Arctic LIP, in Geological Society of America Abstracts
with Programs. Vol. 46, Vancouver, BC., p. 637.

B) pecypchl ceth HTepHerT:
geo.web.ru (MHTepHeT-caiiT reojorndeckoro gaxkyiasrera MI'Y)
http://www.maikonline.com/maik/ M3narensctBo MAUK HAVYKA (nepuonuka PAH)
http://www.sciencedirect.com/ M3natensctBo Elsevier (MexayHapoaHas epruoIuKa)
http://www.e-library.ru (MHTEpHET-pECYpC IIEKTPOHHOU OMOIMOTEKN)
http://www.vsegei.ru/ru/info/gisatlas/ (natepuer-caiit BCEI'EN)

13. Ilepeyens nHGOPMALMOHHBIX PeCypcoB

a) JIMIIEH3MOHHOE ¥ CBOOOIHO pacpoCTpaHsIEMOE MPOrpaMMHOE 0OecTiey eHUe:
— Microsoft Office Standart 2013 Russian: maker mporpamm. Bximodaer mpuiioKeHHs :
MS Office Word, MS Office Excel, MS Office PowerPoint, Adobe Acrobat.

0) nHpOPMAIMOHHBIEC CIIPABOYHBIC CHCTEMBbI:

— DIEKTPOHHBIN KaTajor Hayunoi O6ubaorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJeKTpoHHas O6ubmroTexa (peno3uTopHii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.Janbook.com/
— ObpazoBarensHas miardopma FOpaiiT — https://urait.ru/
— 9BbC ZNANIUM.com — https://znanium.com/
— O9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOE o0ecreyeHHe

AyauTopuu 1 IPOBEAEHUS 3aHATHI JIEKIMOHHOIO THIIA.

Ayautopun AJsl TPOBENEHUs 3aHATUA CEMUHAPCKOTO THUIA, HWHANUBUIYAIBHBIX U
CPYIIIOBBIX KOHCYJIbTAIMI, TEKYIIErO0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTALINU.

[TomeneHust 411 cCaMOCTOSITENLHOM pabOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNOM K ceTu VHTepHeT, B 3JEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENLHYIO Cpeay M K
UHGOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o pazpadoTunkax

Kunrcoépu Koyn JDxkupapa, Beaymmid Hay4dHBId  COTPYAHUK  JlabopaTopuu
reoxpoHosioruu u reoguHaMuku [T TT'Y

CemupsikoB Auekceit CepreeBud, MIAIIIUKA HAy4YHBIH COTPYIHUK JabOpaTOpUU
reoxpoHosioruu u reoguHamMuku [TO TT'Y
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