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1. IIe.m) U IVIAaHUPYEMbI€ PE3YJIbTATBI OCBOCHUSA JUCHUIIJINHBI

[enpt0 OCBOEHUS JUCUUIUIMHBEL SBJISIETCS (POPMHUPOBAHHE CIIEIYIONMX KOMIIETCHIINI:

OIIK-1 CnocobeH HCHOIB30BAaTh TEOPETHUECKHE OCHOBBI CHELHAIbHBIX U HOBBIX
pa3eoB reoJIOrMYeCKUX HAayK P PEIIeHUH 3a1a4 IPOoPecCUOHATbHOMN e TeIbHOCTH.

VYK-1 Cnoco0eH ocyecTBIATh KPUTUUECKUIM aHAIU3 MIPOOJIEMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOI'0 [T0JIX0/1a, BBIpAa0aThIBaTh CTPATErHIO NEHCTBU.

2. 33[[3'”/[ OCBOCHMUSA NUCHUIIJINHBI

Pe3ynbrataMu OCBOEHUS TUCHMIUIMHBI SBISIOTCS CIEAYIOIINE UHANKATOPHI TOCTUKEHUS
KOMITETEHITUH:

HOIIK-1.1 CBoOogHO OpHEHTHPYETCS B MCTOYHUKAX HWH(POPMAIMH IO T€OJOTUYECKUM
HayKaM (pelleH3UpyeMble Hay4yHble >YpHalbl, TeojorTHYeckue (OHIbI, HUHTEPHET-PECypCHI
po(heCCHOHANBHBIX COOOMIECTB M O(HUIIMATIBHBIX T€OJIOTHYECKUX OpraHu3aluid, u ap.)

NVYK-1.1 BeisiBiser npoOIeMHYI0 CHUTyallil0, Ha OCHOBE CHCTEMHOrO IOJX0/a
OCYIIECTBIISIET €€ MHOTO()AKTOPHBIN aHAJIN3 U TUATHOCTHKY

NYK-1.2 OcymecTBiaser TOUCK, OTOOp W CHUCTEMaTU3aluilo WHGOPMAIUUA IS
oTpe/eNieHus abTePHATUBHBIX BAPUAHTOB CTPATETHUECKHUX PEIICHUI B MPOOJIIEMHON CUTyaIlH

NYK-1.3 Tlpennaraet u 000CHOBBIBAET CTPATETHIO JACHCTBUN C YYETOM OTpaHUYCHUH,
PHUCKOB U BO3MOKHBIX HOCIEACTBUM.

3. MecTo 1cuMNJIMHBI B CTPYKTYype 00pa3oBaTe/ibHOI MPporpaMMbl

Juciumuimna otHocuTes K bioky 1 «/lucuunnuna (Mogyin)y».
JIucuUILIMHA OTHOCUTCS K (PaKyJIbTATUBHOM YacTH 00pa30BaTEILHOM MPOTPAMMBI.

4. CemecTp(bl) ocBOeHMsA M opMa(bl) MPOMEKYTOUHON aTTeCTALMH MO TUCUMIIIMHE

[Tepserit cemecTp, 3auet

5. BxogHble TpeGoBaHMS )11 OCBOEHHS THCIMIINHBI

JI7ist yCHemHoro OCBOCHHS TUCIUILINHBI TpeOyIOTCSl KOMIIETEHIIUH, c(hopMHUpOBaHHbIE B
X0JIe OCBOEHUS 00pa30BaTeNbHBIX IPOrpaMM MPEIIECTBYIONIETO YPOBHs 00pa3oBanus. [laHHBIN
KypC OIMpPAETCs Ha BCE MPOMIEHHBIE paHEe CTYAEHTOM I€0JIOTMYECKNE TUCIUIIINHBL, 0COOEHHO
OO0IIyI0 ¥ UCTOPUUYECKYIO I'€OJIOTHI0, MUHEPAJIOTHIO, IETPOrpaduio, perioHaIbHYIO T'€0JIOTHIO.

OTOT Kypc SBJISETCS 3aBEpLIAIOIIMM B IOJATOTOBKE MarucTpaHTa, OH IPEJIOMIISIET B
HUCTOPUYECKOM AacCIeKTe BCE IIOJIYYEHHBIE PAHEE 3HAHUSA, BOOPYXKAECT CTyACHTa METOAAMM
re0JIOTUYECKUX UCCIIEJOBAHUMN.

6. SI3pIk peanu3anuu

AHrnunckui

7. O0BbeM TUCHUIIINHBI

OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTaBIseT 3 3.€., 108 yacoB, U3 KOTOPHIX:
Jexiuu: 12 9.,

ceMHHaphbI 24 4.

O0beM caMOCTOSTENIEHOM pabOThI CTyIEHTA OIpeeNieH YIeOHBIM MIIaHOM.

8. Conep:xaHue TUCHHUILUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM

Beenenne. HayyHoe U MHUPOBO33pEHUYECKOE 3HAUEHHE MCTOPUM €CTECTBO3HAHUS.
Hctopust 1 METOOJIOTHS TEOJOTMYECKUX HAyK KaK CaMOCTOsATEIbHAs Hayka M Kak 4YacTh
HayKoBeZeHHs. Ee mpeaMeTr ©W  MeTOABl, pa3fenbl H  337add  (BBIBJICHHE OOIIMX
3aKOHOMEPHOCTEN U crienu(pruueckux 0COOEHHOCTEN pa3BUTHUS T€OJIOTMUECKUX HAYK).



[IpuHUMIBl  TEpUOAM3AIMM HUCTOPUHM  €CTECTBO3HAHUS, B YAaCTHOCTH HCTOPUU
reoJIOTUYeCKNX HayK. BHemHue (COnuanbHO-?PKOHOMHUYECKHE YCIOBUS, YPOBEHb pa3BHUTHUS
(GyHIaMEHTaNbHBIX HAayK M TEXHUKH) U BHYTPEHHUE (JIOTMKA Pa3BUTHSA HAYYHBIX 3HAHUN)
¢dakTopbl pa3BUTUs Hayku. Poib pykoBojsmield KoHIenuuu (TapajgurMbl), METOJOB
WCCIIeIOBAHUSA U TPYJO0B HanOoJIee BEIAIOIINXCS YUEHBIX (JIMIEPOB HAYKH) B BBIJICJICHUHU ATAMOB
W TEepUoJOoB ee wuctopur. HaydHple peBomtonuu. TpW JIOTMYECKHUX dTama pPa3BUTHSL:
HepacuwlIeHeHHOE 3HaHue, IpeodajaHue aHaian3a, npeodialaHue CUHTE3a.

JTan Hepac4JIeHEHHOT0 3HAHUS

Ilepsviii  Oonayynviii nepuod (AJIUTETBHOCTH TIEPUOAA COTHH ThicsSd JjeT: g0 |l
ThICSIUENETUsT 10 H.3.). llepuoau3anusi UCTOpUM MaTepHATbHOW KylIbTypbl. Opynus Tpyaa
JpeBHeiero uenoBeka. TexHHKa paboBiaLeiabuecKkoro oomiecTBa. 3HaHUS O IPUPOJE B
npeBHeliee BpeMs. Hakomienne sMnupuyeckux 3HaHUN 0 KaMHSIX, TJIMHAX, MUHEpanax, pyaax,
COJIfIX, TOA3EMHBIX BOJIaX B IEPBOOBITHOM OOIIECTBE.

Bmopoii nepuod (nnuteabHOCTh TIepuoa okono 25 Bekos: |l Teicsuenetue g0 .. — V
BeK H.3.). PanHss kinaccudueckas aHTHYHas Hatypuiocous — HepacwIeHEHHas Hayka
npeBHOCTH. KoOCMOroHUs, TE€OroHHST M BONPOCH MPOUCXOXKICHHS JKU3HHM B aHTHYHOU
Hatypdumiocodun.

Tpemuii nepuoo (nnutenbHOCTh mepuoaa okono 10 BekoB: V-XV BB. — B 3amaaHoii
Espome, VII BB. — B apyrux ctpanax, Pa3BuTwe pemecia ¥ TOPHOPYAHBIX 3HAHUM B
cpenHeBeKOBOM (eonanbHOM obmecTBe. OCOOEHHOCTH COLMATbHO-3KOHOMHYECKHX YCIOBHIA.
3acToil B pa3BUTUU HAYKH U Ipeobnaganue cxonactuku B 3amanHoit EBpone B V-XV BB. Ponb
apaboB B pasButuu ectectBo3HaHus B VII-XIII BB. Pemecno npeBnelt Pycu kak MCTOUHHK
HAaKOTUICHUS SMIIUpUYecKuX reojornueckux 3Hanuii B X1-XVII BB.

Yemeépmuiti nepuoo. Pazutue Hayku B 3anagHoit EBporie B smoxy Bospoxaenus (ot
cepeaunbl XV o cepeaunsl XVIII B.). IlepBas nayunas peBomouus. H. Komepuuk u
YTBEPKJICHUE TEeIIMOLEHTPUYECKON KapTHHBI MUpa. ['eonornueckue npeacrasieHus Jleonapao
na Bunuu. OO6oOmieHWe TropHOpYIHBIX 3HaHWN. CTaHOBIEHHE MUHEPAIOTHH W YYEHHS O
nmosie3Hbix uckomaeMbix. I'. Arpukona. O6o6menus H. Creno. KocMoronuwss m reoroHus B
Haryppmiocopun XVI- XVII BB. B 3amagnoit Erpome. KopeHHblE CcHBUTH B pa3BUTUU
reojiornyeckux 3HaHui B Poccum B smoxy merpoBckux pedopm. IIpukas pynoKOmHBIX [en
(1700); Bepr-xkomnerus (1718); orkpeiTe Axamgemuu Hayk (1725). 'nmaBHeimme ropHbie
nesitenu B Poccun B nepsoii nonosune XVIII B.

JTan CTAaHOBJIEHUS re0JI0ruU Kak Hayku. Ee pa3Butrue B ycjioBusix 60pb0bI 32
IBOJIIOLIMOHHBbIE H/IeM B €CTeCTBO3HAHUU

Ilepswiti nayunwvii nepuoo (ot cepenunbl XVIII o nagana XIX B.).

PeBomrormonnsiii mepenioM B ectectBo3Hanuu cepeaunbl XV B. KocMmoronuveckas
runore3a . Kanra u ee pazsutue I1.C. Jlammacom. Hentynuctuueckas mkona A.I'. Bepuepa.
3apoxaeHue crpaturpaduu.

M.B. JIoMOHOCOB, €ro OCHOBHBbIE TpPYyAbl IO T€OJOTMU U B3MIAABl (UIes Pa3BUTHUSA,
SHJIOTCHHBIE M DK30T€HHBIC MPOIIECCHI, aKTyanu3M, Bo3pacT 3emun). OTKpbeiTHe MOCKOBCKOTO
yHuBepcuteta (1755) u Bricmiero ropuoro yuwnuiia, oyaymero ['opHoro mactutyTa (1773).
Axanemudeckue sxkcreaunuu (1768-1774).

J. T'erton (XarToH) u ero «reopust 3emun» (1778). 'unoresza noaHATHSL.

Bmopou nepuoo (nepsas nonosuna XIX B.).

Cranosnenue najneontosoruu u ctparurpadpuu (OK.b. Jlamapk, XK. Kiosse, B. Cmur).
Boprba sBomtonmonncToB u karactpopuctos. Passutue runotess! noauatus (A. I'ym6onsar, Jl.
byx, b. llltynep).

Havano reonormueckoro  kaprtupoBanus. Co3gaHue  TNEpPBBIX  HAMOHAIBHBIX
reoJornyeckux ciyx0 (Bropas derBepth XIX B.). Paspaborka ctpaturpaduyeckoil MIKajbl
daneposos (An. bpoussp, K. JI. Omanuyc 1’ Amrya, B. @unnunc).

Y. Jlaitenp u ero «OcHoBbl reonorum» (1830-1833). OcHOBHbIE NPUHIUIBI YUYESHUS



Jlatienst. Yuenwue o darusx (A. I'peccan, 1838-1841).

PasButne kpucramiorpadpuu u mMuHepanoruu. Havano kimaccuukanuu MHUHEpAIOB Ha
xummudeckoir ocHoBe (M.S. Bepuenuyc), B.M. Ceseprun. [lepBbie MONBITKA KIacCHPHKAIIUU
ropHsix nopoa (Y. Jlaiens, JI.1. CoxosioB).

I'eonorus B Poccuu B nepsoii nonosune XIX B. /1.M1.CokonoB. OcHoBaHne MOCKOBCKOTO
obmecTBa ucneitTateneit npupoasl (1805).

JTan pa3sBUTHS re0JOrH4eCKNX HAYK B YCJIOBHUAX M00e1bI IBOJTIOIHOHHBIX Hael U
CTUXUIHOI0 NPOHUKHOBEHMS JHAJCKTUKHN B Hay4YHoe co3HaHue. [{uddepenunanus
reoJIOTHYeCKUX HAYK

Tpemuii nepuoo (BTopas noiosuna XIX B.).

OOmias xapakrtepucTuka »o>moxu. HoBas peBomonuss B OOIIECTBEHHBIX HayKax.
OpomonnoHHoe yueHue Y. JlapBuHa u ero 3HaueHue ana reojorud. DopMupoBaHHE
IBOTIONMOHHON maneoHTosorun. B.O. KoBaneBckuii. HoBwll 3Tanm B pa3BUTHU CTpaturpaduu.
3apoxkaeHue ucrtopuueckoi reosormn. M. Heimaiip, [.A. Tpaytmonsa. PaGoTs
A.IT. Kapniuuckoro (1887-1894), ux 3nauenue.

Pa3Butue reorextoHuku. CTaHOBIIEHHE CTPYKTYpPHOM reosiornu. ['unore3a KOHTpakUuu
(JI. Omu ne bomon). Yuenue o reocunknuHansx (. Xomn, . Hana, M. beptpan, 2. Or).
VYuenne o maarpopmax (A.JI. Kaprnuuckwuii). Cunrte3 D. 3rocca («JIuk 3emmu», 1883-1909).
[TonbITKN OLIEHKU IPOIOIKUTEIBHOCTH I'€0JI0TMYECKOT0 BPEMEHHU.

Yenexu — kpuctamorpaduu, MuHepajgorud u - netporpaduu. Kiaccudukanuu
U3BEPKEHHBIX IOPOJI HAa CTPYKTypHO-MHHepajornyeckod u xumuueckod (P.}O. JleBuHcoOH-
Jleccunr) ocHoBe. BoznuknoBenue nousatus o marme (P.B. Bynsen, 2K.M. [{ropoie), ee Tunax u
nuddepeHnranuy. 3apokJIeHUe yueHus: 0 MeTaMop(du3Me U 3KCIIEPUMEHTAIbHON - HETPOJIOTHH.

Bo3HUKHOBEHME U pa3BUTHE YUEHUSI O PYIHBIX MECTOPOKICHHUSIX.

ConnanbHO-?)KOHOMUYECKUE YCIOBUsA 3M0XxH. OcHoBaHUE ['€0JIOrHMYecKOoro KOMUTETA
(1882), ero 3amaunm u mnepsble pykoBoautenn (I'.Il. Temnbmepcen, A.Il. Kapnunckwii,
@®.H. Yepnbimiee u 1p.). Hawano reomormueckoro wu3yuenuss Cubupu (M.J. Yepckuid,
AJL Yekanosckuii, B.A. O6pyueB) u Cpenneit Asun (M.B. Mymiketos, I'.Jl. PomanoBckuit).

[lepBbie ceccun MexayHapoAaHOTO reojorudeckoro konrpecca (1878-1897), ux poinb B
CO3JITaHUU MEXKIYHApOJHOU cTpaTUTrpaduyecKOl MIKajabl U JEreHnbl reosiorudyeckux kapt, VI
ceccust MeKIyHapoHoro reosoruyeckoro kourpecca (MI'K) B Poccuu, ee 3naueHue.

Yemeépmuiii nepuoo (nepsas nojosuHa XX B.).

Hayunas pepomtonuss Ha pyOexe XIX u XX BB. OTKpbITHS B 001acTH (U3UKH U
aCTpOHOMHH (PaJMOAKTUBHOCTh, PEHTIC€HOBCKOE W3IyUYEHHUE, «XOJOIHBIE» KOCMOTOHHUU).
Kpusuc  koHTpakimoHHoi rumnote3bl. llosiBieHME HOBBIX  TEKTOHMYECKHUX  T'MIIOTE3:
NyJIbCAlMOHHOM, pacCIIMPEHUsi 3€MIIM, IOJKOPOBBIX TEYEHHUM, pPOTALMOHHOMN. 3apoXkaAcHHE
MoOmm3Ma: runoTesa apeida marepukos @. Teitmopa — A.JI. Berenepa.

Pa3ButHe ydeHHS O TE€OCHHKIMHAISAX (CTaAMMHOCTh, IUKIWYHOCTH) W IUIaTPopMax —
npesuux (H.C. [atckuit) u monoapix (A.JI. Aammnu u ap.). Oporenndeckue dassi (I'. Lltumne)
u ux kputuka. [ myOunnbie paznomsl (A.B. Ileiise).

Pa3zButie Hayku o BemiectBe. MuHepanorudeckue Tpyasl B.M. Bepnaackoro.
3apoxaenue reoxumuu; poiab B.WM. Beprnaackoro u A.E. @epcmana. Yuenue o Ouochepe u
Hoocdepe. Criop o uncie ocHOBHBIX MarM. TpaHchopusm (S. Ceneprosibm u ap.). Metacomaros
(.C. KopxuHckuil). pa3BUTHE YUEHUS O PYIHBIX MECTOPOKIACHUSX.

JlocTukeHus:  TMajeoHTOJIorMH W Ouoctpaturpaduu.  MUKpONaieoHTOJOTHS.
[Tanunomorus. YeTBepTUUHAs r€0IOTHSL.

I'eonorus roprounx uckonaembIX. Pa3BUTHE TEOpUM OPraHUYECKOTO IMPOMUCXOKICHHS
He(TH. BBIICHEHHE YCIOBHUI 3ajeraHuss U 3aKOHOMEPHOCTEH pa3MelIeHHs 3aliekedl HeTH.
Tpyast .M. I'yOkuna.

Pasputue reomorun B Cubupu u Tomcke. Hauano moaroroku reosoroB B TomMckom
TEXHOJOTMYECKOM (TonuTexHuueckoM) uHctutryte. B.A. O6pyueB, M.A. Ycos, ILII. I'yakos,



MXK. KopoBun. Cubupckas mkona reonoroB. Cubreonkom. I'eomorus B Tomckom
rocyaapctBeHHoM yHuBepcutere. M.K. baxenos, B.A. Xaxmnos, A.f. BybIHHUKOB U Ap.

I'eosiorusi B 30Xy COBpeMEHHO HAYYHO-TeXHHMYECKOI PeBOJIIOIUY (COBPeMEeHHbI 3Tan
pa3Butus reojioruu: 60-e roasl XX B. — nepsoe aecatuiierue XXI B.)

Ilamoviii  nepuoo. CyIlIHOCTh COBPEMEHHOM HAyYHO-TEXHHYECKOW pPEBOJIOIMH.
TexHuueckoe NEepeBOOPYKEHUE TEOJIOTUM: JIIEKTPOHHBIA MUKPOCKOI, MHKPO30HJI, Macc-
cnektpometp, DBM, riry6okoBogHOE OypeHHe, CheMKa U3 KocMoca U 1p. Havaio nHTeHCHBHOTO
reoJioro-reopu3nueckoro H3y4yeHus: okeaHoB. l'eosorus mpuoOpeTaeT XapakTep MOJUIMHHO
rJ100anbHOM HayKH.

Bo3spoxnenne MoOmIm3Ma B re0TeKTOHUKE. Ero mpeamochulki — OTKPHITUS B OKeaHax
(MMpoBas cucTtemMa CpeIMHHO-OKEaHCKUX XpeOTOB M pU(DTOB), YCTAHOBIEHHE acTEHOC(EPBHI,
najeoMarHeTusM. I'mnoresa pacmupenust (cupenunra) joxa okeaHos (I'. Xemmc, P. [lutnm).
[lepBbie moOATBEpKACHUA — JUHEIHbIE MAarHUTHbIE aHOMAJHH B OKeaHaX, UX oObsicHeHue .
Baiinom u [[. Matero3oMm. Jlanubie celicmoniornu. HoBast riio0anbHas TCKTOHUKA, WA TEKTOHUKA
it (1968). Ee noareepxaeHue riry00KOBOIHBIM OypeHHUEM U HCCIIEJOBAaHUSIMU C MTOJABOTHBIX
aonok. OpuonuTel Kak APEBHSS OKEAaHCKas KOopa; MEPEeCMOTP YUYEHHS O TE€OCHUHKIMHAJSX.
Hepemennsie npoOiaemMbl U TPYAHOCTH TEKTOHHKHU IUIUT. AJbTEpHATHUBHBIC MPEACTABICHUS —
TUIIOTE3a PACLIMPAIOIICHCS WIM IyJbCUPYIOIIEH 3eMiu W JAp. BinsgHue HOBBIX uIel B
F€OTEeKTOHHMKE Ha Apyrue reojoruueckue Hayku. Hapactanue uterpanuu Hayk.

Ycnexu naneontonoruu u crparurpaduu. Hoseie rpynmnel uckonaemsix. Ctpaturpadus
okeaHa. Maruuto- W cercmocTtparurpadus. PagumoreoxpoHomerpus. I'eonorus moxkeMOpusi.
JIutonorus okeaHa.

OKCIepUMEHTaIbHasl MUHEPAJIOrUs U METPOJIOT UL

Kocmuueckast reosiorusi, CpaBHUTENIbHAS IIJJAHETOJIONMS. 3HAaYE€HNUE JAHHBIX IOCIJIEIHEN
TUTst paciM(POBKU paHHUX CTATUHN pa3BUTHS 3EMIIH.

OxpaHa OKpy’Karollel T'e0JIOTMYEeCKOW Cpefbl, T€O0IKOJOTHsI — HOBOE HAlpaBJICHHE B
re0JIOTMYECKUX HayKax.

«ludpoBas peBomtouus» B reousnke U reojorud. Pa3zButue Mopckoil reodusuku.
Ycnexu B U3y4eHUH 3eMHOM KOpbl U BepxHei ManThH. CBepxriybokoe Oypenue B CCCP.

Kommbrorepuzanust reonoruu. Pazsutue I'MC (reorpaduueckux WHGHOPMAIMOHHBIX
cuctem). LludpoBbie METOIBI MPEACTABICHUS Treoliornyeckoil mHPopMmanuu. ['eonorudeckue
0a3bl JTAHHBIX.

OcHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHSI HAYKH (HA MPUMepe reoJJ0rumn)

JuddepeHnnanus U UHTETpalns HAYK; pa3HbIe BUIbI HHTETPAIMH: BHYTPHOTpACIIEBas,
MexoTpaciieBas, ¢ (yHIaMEHTAIbHBIMH, TEXHHYECKHUMH, OOINECCTBEHHBIMA HAYKAMH,
YCKOPEHHE; HEPaBHOMEPHOCTb, CKAuKOOOpPA3HOCTh, HAY4YHBIC PEBOJIOIHMH, WX CMBICI H
3HAYEHHE; PA3BUTHE [0 CIHUPAIH, MPEEMCTBEHOCTb, YBEJIMYEHHE POJIH MEKIYHAPOIHOTO
COTPYJIHHUYECTBA YYCHBIX. MeEXIyHApPOIHbIE TI'€OJOTHYECKHUE KOHIPECChl. MEKIyHapOIHbIC
COIO3bI T'COJIOTHYCCKUX HAYK, Teofe3ur W Treou3uku. MexayHapoIHbIe MPOSKThI (BEpXHEH
Mantuun — 60-e roaer; reommHammueckuii — 70-e ronel; autocdepsl — 80-e roxmp; u Ap.).
MesxtyHapoaHas MporpamMma reoJoru4ecKor KOpPeIIsIHH.

MeTOIlOJIOFI/Iﬂ reoJOrt4e€CKuxX HayK

Merononorusi — y4eHHE O NPHHIMIAX MOCTPOEHUs, (opmMax M METOJaX HAYYHO-
MO3HABATEILHON JIESITEILHOCTH, BKIIIOYAIOIIEE XapaKTePUCTUKY OOBEKTa, MpeameTa JaHHOU
HayKH, €€ OCHOBHBIC MPOOJIEMBbl M 3aJlaud HMCCIIEA0BaHHUS, COBOKYITHOCTh MPUEMOB (METOJIHK)
UCCIeI0OBaHUs, pa3pab0OTKy MOCIIEeI0BATEIEHOCTH OTIEpPAIlUH B IPOIIECCe PELICHHS 3a1a4H.

[IpeameT u 0OBEKT UCCIEIOBAHUS B TCOJIOTHH: 3eMJIsl B 1IEJIOM WJIU 3eMHasi kopa? 3emis
KaK IIeJIOCTHas cucTteMa. ['eoyioruss B HIMPOKOM M Y3KOM CMbIcie. ['eonorusi Kak dYacTh
IUIQHETOJIOTHH.



I'eonornueckas ¢opma asuwxenuss marepun. Popma npwxkenus Marepun (OAM):
cnenupuIecKkuii crnocod CyIecTBOBaHUS OCHOBHBIX CHCTEM — CTyNEHEH pa3BUTHUS MPHUPOIBL
OdynnameHTanbHble (TpocThie) ®JIM — MexaHuueckas, Gpu3nueckas cyoaToMHas, Wi sepHas U
MOJICKYJISIPHAS ), XAMUYECKas ¥ CJI0KHBIE — re0JIoTHYecKasi, Onosoruyeckasi, connanbuas ®JIM.
OCHOBHBIE TPOTUBOPEUMS — JBWXKYIIUE CHIbl Teojiorndeckod DM — npuTsxeHue
(rpaBuTaMs) W OTTAJIKWBAaHWE (BHYTpPEHHEE TEIUIO 3eMJIM) W BHYTPCHHHE — BHEIIHHE
(3HIOTE€HHO-3K30T€HHBIE TIPOLIECCHI, POTALIUU, TIPUITUBBI), X B3aUMO/JICHCTBHE.

OcHoBHbIEe 3aKOHOMEPHOCIU PA38UMUsL 3eMAU U 3eMHOU KOPbL:

1) HeoOpaTMUMOCTh, HANpaBIEHHOCTh — IUddEepeHIanys BelecTBAa MaHTHH, POCT
36MHOM KODPBI U Spa, YCIOXKHEHUE CTPYKTYpPHhl, YBEIMUEHNUE YUCIIa MUHEPAJIBHBIX, IIOPOIHBIX,
OpraHMYeCKUX BUAOB; 2) HUKIMYHOCTH (pa3BUTHE IO CHOHUpPain); 3) HEPaBHOMEPHOCTb; 4)
YHacJIEJOBAaHHOCTh M HEOOpPaTHUMOCTb HOBOOOpa3oBaHUs (AMAJEKTUKAa YCTOWYUBOCTH H
M3MEHYUBOCTH). [[pyHIIKIT HCTOpHU3MaA B I€OIOTUH; CTAAUHHOCTh F€0JIOTMYECKUX MTPOLIECCOB.

Memoowl ceonoeuueckux Hayk. Bceobwue: a) J0TUKU (aHAIW3 U CUHTE3, MHAYKIUS U
nenaykuus); O) JUAJEKTUKH; B) CPaBHUTEIbHO-UCTOPUYECKUN (CpPAaBHMUTEIBHBIA AaCIEKT,
HUCTOPUYECKUHN aCIEeKT); METOJ aKTyalllu3Ma, €ro NpaBUIbHOE (HEYH MPOPMUCTCKOE) NIOHUMAHMUE;
I) CHUCTEMHBII aHalM3: OMNpEeJelIieHHe CHUCTEMBbl, OTHOUIEHME K BEIIHEH cpeie, CTPYKTypa
CHUCTEMBbI, HepapXusi CHUCTEM — YPOBHEH OpraHuM3aluud MaTepuu; J) MaTeMaTU4YeCcKoe
MO/ICJIMPOBAHUE; €) METO/Ibl MATEMAaTUUYECKON CTATUCTUKH.

Obweceonocuueckue mMemoowvl: a) CTPYKTYpPHBIM aHanu3; 0) MUCTOPUYECKUN aHau3; B)
JUCTAaHLIIMOHHBIE MeTO/bl. MeToJpl, 3aMMCTBOBAaHHbIE M3 JPYTUX €CTECTBEHHBIX HayK:
XUMHUYECKHH, U30TONHBIA aHaNN3, SKCIIEPUMEHT, B TOM 4YHCIe (U3NUYECKOE MOJICITHPOBAHUE.
MeTtonpl, crienuduueckue I JaHHOW HAayKH: PEHTTEHOCTPYKTYPHBIH, TEPMUYCSCKHA aHAIIM3,
W3Yy4Y€HHUE MOPOJ U Py O] MUKPOCKOIIOM, BOCCTAHOBJICHUE I10JIEH HANPSIKEHUS U T.I1.

3axonwvl ceonoeuu. OnpeneneHue 3aKOHA U 3aKOHOMEPHOCTH. 3aKOHBI: a) JKECTKO
JNEeTePMUHUPOBAHHBI  —  3aKOHBl  KpUCTAIOTpaguM, KPUCTAJIOXUMHUH, TMETPOJIOTHU
MarmMaTHYecKUX U MeTaMOpPHUECKHX MOpoJ; 6) CTaTUCTUUECKHE (CTOXaCTUYECKHE) — 3aKOHBI B
HUCTOPUYECKONW T'€0JOTHH, T€OTEKTOHUKE U Jp.; B) UCTOPUYECKHE: 3aKOHBI B I€0JIOTUH HEPTH,
YTJIsl, TUTOJIOTUU U Jp.

l'unmoreza u Teopuss B reonoruu. OmnpenenreHue TUNOTE3bl M Teopuu. IIpumepst
re0JIOTMYECKHUX TUTIOTe3 U TeopHid. TekToHnueckue runore3sl. Teopusi TEKTOHUKH JTUTOC(HEPHBIX
TUTHT.

ConuanbHble acleKThl TEOJIOTMM: a) TeoJIOTHS W MHPOBO33pEHHE; 0) reosorus M
KyJbTypa; B) T€OJIOTHUS U TIOJIUTHUKA; T') TEOJIOTUSI U MPOMBIIUIEHHOCTD; 1) TE€OJIOTUS U CEIbCKOE
XO3SIICTBO; €) I'e0JOrusl U OXpaHa OKPYXKaloUIed cpeabl; K) N3MEHEHHE COLMAJIBHBIX (QYHKIUN
re0JIOTHH B OyIyIIEM.

[lepcniekTHBBI pa3BUTHS T'€OJOTMYECKON TeOpUU. YcuieHue (yHIaMEHTalbHON 0a3bl —
¢buznyeckoil, XUMUYECKOM, MaTeMaTHYECKOU. YCTpaHEHHE MEXIUCIUILITMHAPHBIX MEPEropoIoK.
Nzyuenne cpsazeit 3emnu — Kocmoc. Uzyuenune riyoun 3emiu. HccnenoBaHue paHHUX CTaauid
pa3Butus 3emiu. MccienoBanue coBpeMEHHON SHAOT€HHON akTUBHOCTH 3eMiu. [lyTu co3ganus
€IUHON «TEOPHUH 3EeMIIN».

9. Tekymuii KOHTPOJIb MO TUCHHUILIAHE

Tekymuii KOHTPOJIb MO AUCHMIUIMHE IMPOBOJMUTCS IMYyTEM KOHTPOJIS MOCEIIAeMOCTH,
YCTHOTO onpoca U GUKCHpPyeTcs B opMe KOHTPOJIBHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

[Mopsimox hopMHUpOBaHHSI KOMIIETEHIIUN, pe3yIbTaThl O0yYeHHUS, KPUTSPUU OICHUBAHUS
U TCPCUCHb OLCHOYHBLIX CPCACTB JIA TCKYLICTO KOHTPOJIA MO AUCHUIUIMHE MPUBCIACHBI B
q)OHI[aX OIICHOYHBIX CpCACTB OIS Kypca <<I/ICTOpI/ISI U MCTOOOJOTHA T'COJTOTMYCCKHUX HAYK /
History and Methodology of Geological Sciencesy.



10. HOpH}IOK NMPOBEACHUSA U KPUTECPUHA OLICHUBAHUSA l'[pOMC)KyTO‘lHOﬁ aTreCcTalum

3auer B MEPBOM CEMECTpe MNPOBOJAUTCS B YCTHOH ¢opme. Bompockl marotcs myTém
BbIOOpA U3 CIHCKA MPENIOKEHHBIX, MPOBEPSIOMINX 3HAHUS OOIMX 3aKOHOMEPHOCTEH pa3BUTHUS
Hayku u reonoruu B dvactHocth (MOIIK-1.1); 3HaHMs 00 OCHOBHBIX JTamax pPa3BHTHSI
reojiornyecknx Hayk B 1enmom (MYK-1.1) ux METOHOJIOrHYECKHX OCHOBaX, O TIJIABHBIX
COBPEMEHHBIX TMpoliemMax reonorumueckoii Teopun u mnpaktukun (MYK-1.2); moHumanue
3HA4YeHHUs pa3padaThiBa€MOil KOHKPETHOW MpoOiaemMbl B OOIIEM MOCTYNAaTEeIbHOM pa3BUTUU
HayKu U 0oJiee 4eTKOro ONpEAeIeHHs] KOMIUIEKCAa METOAOB, MPUMEHSAEMBIX ISl PEILEHUS ITON
npobiemsr (MYK-1.3).

[IponomxkutenbHOCTh 3auéta onpeneneHa npukazom HU TI'Y «O6 yTBepxkaeHUH HOPM
BpEMEHN).

[Tpouenypa npoBepku cHOPMUPOBAHHOCTH KOMIIETCHIIMH MW TOPAAOK (HOPMHUPOBAHUS
UTOTOBOM OLEHKH 110 pe3yjbTaTaM OCBOEHHUS AMCLUIUIMHBL «VcTopus M MeTononorus
reosiornueckux Hayk / History and Methodology of Geological Sciences» omnucanst B @onmax
OLICHOYHBIX CPEJCTB AJI JAHHOIO Kypca.

11. YyeOHO-MeTOAMYECKOE O0ecIeYeHue

a) DJCKTPOHHBIM Y4YeOHBIM Kypc MO JUCHHUIUIMHE B JJICKTPOHHOM YHHBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=24382

6) OnleHOUHbIE MaTepHaslbl TEKYLIETO KOHTPOJISI M IMPOMEKYTOYHOM aTTeCTalluu IO
JUCLMILIIMHE.

B) [Iman ceMuHapCcKux 3aHATHH 1O JUCHUIUIUHE.

12. Ilepeuenn yueOHoIi 1uTepaTypsbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTepaTypa:

Xaun B.E., Paoyxun A.I'. VicTopusi 1 METOI0JIOTHS TE€OJIOTHUECKUX HAyK: YUEOHUK. — 2-
eusa. — M.: Usn-so MI'Y, 2004. — 320 c.

Xaun B.E., Paoyxun A.I., Haiimapk A.A. Victopus u METOAOJIOTHUS T'€OJIOTUYECKUX
Hayk: YuyeOHoe nocobue. — M.: U3natientp Akagemus, 2008. — 416 c.

0) AOMOHUTETBHAS TUTEPATYypa:

Buicoyxuii b.I1. TIpobaeMbl UCTOPUU U METOIOJIOTUH Ie0JIOTUYECKUX HayK. — M.:
Henpa, 1977. - 279 c.

T'opoees /I.HU. Victopus reonornyeckux Hayk: Yue0. mocobue. U.1. Ot npeBHOCTH 10
xonna XIX B. — M.: Usa-Bo MI'Y, 1967. - 316 c.

T'opoees /I.H. Vctopus reonorunyeckux Hayk: Yueo. mocodue. Y.2. Ot konua XIX go
cepenunbl XX Beka. — M.: U3n-Bo MI'Y, 1972. — 323 c.

TI'opoees /I.U., Kypasickoeckaa E.A. 3aKkOHOMEPHOCTU NO3HAHUS U BOIIPOCHI UICTOPUHU
reosioruu. — M., 1973.

T'openoe A.A. KoHuienuuu COBpeMEHHOro ectectBo3Hanus. — M.: Axkanemus, 2010.

Hcmopusa zeonozuu / OtB. pen. U.B. batiomkosa. — M.: Hayxka, 1973. — 388 c.

Hcmopua v MeTo0J10T U €CTECTBEHHBIX HayK. Boim. 13. I'eomorus. — M., 1974. — 185 c.

Ilpogheccopa Tomckoro yHuBepcuteTa. buorpaduyecknii cnoBaps. Beim. 1. 1888-1917.
OtB. pen. C.®. ®omunsbix. — Tomck: U3n-so Tom. yH-Ta, 1996. — 288 c.

Ilpogpeccopa Tomckoro yauBepcutera. buorpaduueckuii cnosaps / C.D. DoOMUHBIX,
C.A. Hexpsouios, JI.JI. bepuyn, A.B. JIutBunos. — Tomck: U31-Bo ToMm. yu-Ta, 1998. Tom 2. -
544 c.

Paeurosuu A.U. Pa3BuTie OCHOBHBIX TEOPETUYECKHUX HaIpaBieHui B reojorun XIX
Beka. — M.: Hayka, 1969. — 245 c.

Tuxomupoe B.B. TI'eonorus B Akanemuu Hayk: Ot JlomonocoBa 1o Kapnunckoro. — M.:
Hayxka, 1979. - 295 c.


https://moodle.tsu.ru/course/view.php?id=24382

Tuxomupog B.B., Xaun B.E. KpaTkuii 04epK HCTOPUU T'€OJOTHH. — M.:
I'ocreontexusnar, 1956. — 260 c.

Xaun B.E., Paoyxun A.I'. IcTopus 1 METOJIOJIOTHS I'€OJIOTMYECKUX HayK: YUCOHUK. —
M.: U3n-Bo MI'Y, 1997. — 224 c.

Yepuurkosa U.B. Gunocodus u ucropust Hayku: YduebHoe nocooue. — Tomck: U3n-Bo
HTIJIL, 2001. - 352 c.

13. llepeuens HH(POPMANIMOHHBIX PECYPCOB

a) JIMIIEH3WOHHOE U CBOOOJIHO PACIPOCTPAHIEMOE TPOrPaMMHOE 00ECTICUCHNE !
— Microsoft Office Standart 2013 Russian: maket mporpamm. Bkiio4aeT mpuiIoKeHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint;

— myOnu4HO JocTynHbIe 00aunbie TexHoioruu (Google Docs, SInaekc AucK U T.I1.).

0) nHpOpPMaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTpOHHBIN KaTajor Hayunon Ooubnnorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas O6ubnuoTeka (pemo3uTopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— O6pasoBarenbHas mwatdopma KOpaiit — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepunabHO-TeXHUYECKOe ofecrieyeHue

AynuTopuu JUisl IPOBEACHU 3aHATUN JIEKIIMOHHOIO THUIIA.

Aynmutopun U1 NPOBEICHUS 3aHATHM CEMMHApCKOIO THUIIA, WHIUBUAYAIbHBIX H
IPYMIOBBIX KOHCYJIbTallMi, TEKYIEr0 KOHTPOJIS U POMEXKYTOUYHOU aTTECTALUH.

[TomemieHust yisi caMOCTOSITENIbHON pabOThl, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYIIOM K ceTd VHTepHeT, B 3JEeKTPOHHYI0 MH()OPMALMOHHO-00pa30BaTeIbHYIO0 Cpely U K
MH(POPMAIIMOHHBIM CIIPaBOYHBIM CHCTEMaM.

15. Undopmanus o pazpadboTunkax

Ponpirun Cepreit AnekcanapoBud, KaHIUIAT T€OJIOr0-MUHEPATOTHYECKUX HAYK, JOICHT,
kadeapa naaeoHTOJOTHH U UCTOPUYECKON T€OJIOTHH, JOIICHT.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
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1. Purpose and planned results of mastering the discipline

The purpose of mastering the discipline is the formation of the following competencies:

GPC-1 Able to use the theoretical foundations of special and new sections of geological
sciences in solving problems of professional activity.

UC-1 Able to carry out a critical analysis of problem situations based on a systematic
approach, develop an action strategy.

2. The tasks of mastering the discipline

The results of mastering the discipline are the following indicators of the achievement of
competencies:

IPK-1.1 Freely navigates information sources in the geological sciences (peer-reviewed
scientific journals, geological funds, Internet resources of professional communities and official
geological organizations, etc.)

IUK-1.1 Identifies a problem situation, on the basis of a systematic approach, carries out
its multivariate analysis and diagnostics

IUK-1.2 Carries out the search, selection and systematization of information to determine
alternative options for strategic solutions in a problem situation

IUK-1.3 Suggests and justifies the strategy of action, taking into account the limitations,
risks and possible consequences.

3. The place of the course in the structure of master’s general education programme

The discipline belongs to the Block "Elective disciplines”.

4. Semester (s) of mastering and form (s) of intermediate certification in the
discipline

Second semester, credit

5. Entrance requirements for mastering the discipline

For the successful mastering of the discipline, the results of training in the following
disciplines are required: historical geology.

6. Implementation language

English

7. Scope of discipline

The total labor intensity of the discipline is 3 credits, 108 hours, of which:
- lectures: 12 hours
- seminars lessons: 24 hours
The volume of independent work of the student is determined by the curriculum

8. The content of the discipline, structured by topics

Introduction. Scientific and philosophical significance of science’s history. History and
Methodology of Geological Sciences as an independent science, and as part of the science of
science. Its subject substance and methods, sections and tasks (identifying of general regularities
and specific features of the development of geological sciences).

The principles of periodization of the history of natural science, in particular, the history
of the geological sciences. External (socio-economic conditions, the level of basic science and
technology) and internal (logic of scientific knowledge) factors of the development of science.



The role of leadership concepts (paradigms), research methods and the most outstanding works
of scientists (the leaders of science) in the allocation of stages and periods of its history.
Scientific Revolution. Three logical stages of development: undifferentiated knowledge, the
prevalence analysis, the predominance of the synthesis.

The stage of undifferentiated knowledge

The first prescientific period (duration of hundreds of thousands of years, to the Il
millennium BC). Periodization of the history of material culture. Tools of ancient people.
Technique in slave society. Knowledge of nature in ancient times. Accumulation of empirical
knowledge about the stone, clay, minerals, ores, salts, ground waters in primitive society.

The second period (the duration of a period of about 25 centuries: Il millennium BC - V
century BC). Early classical antiquity natural philosophy - undivided science of anciently.
Cosmogony, geogony and the origin of life in ancient natural philosophy.

The third period (the duration of a period of about 10 centuries: V-XV centuries. -
Western Europe, VII c. - in other countries). Development of handicrafts and mining knowledge
in a medieval feudal society. Features of the socio-economic conditions. The stagnation in the
development of science and the predominance of scholasticism in Western Europe in the V-XV
centuries. The role of the Arabs in the development of science in the VII-XIII centuries. Craft of
ancient Russia as a source of accumulation of empirical geological knowledge in XI-XVII
centuries.

The fourth period. The development of science in Western Europe in the Renaissance
(from the middle of the XV to mid-XVIII century.). The first scientific revolution. Copernicus
and the approval of the heliocentric world view. Geological presentations of Leonardo da Vinci.
Generalization of mining knowledge. Formation mineralogy and the doctrine of the minerals. G.
Agricola. Generalizations of N. Steno. Cosmogony and geogony in natural philosophy of XVI-
XVII centuries in Western Europe. Radical changes in the development of geological knowledge
in Russia in the era of Peter the Great's reforms. Order of Miner’s Affairs (1700); Berg-Board
(1718); the opening of the Academy of Sciences (1725). The main mountain leaders in Russia in
the first half of the XV1II century.

The stage of becoming of geology as a science. Its development in the conditions of
the struggle for evolutionary ideas in natural history

The first scientific period (from the middle of the XVIII before the beginning of the XIX
century)

A revolutionary breakthrough in natural history of the mid-XVIII century. Cosmogonic
hypothesis of E. Kant and its development by P.S. Laplace. Neptunistic school of A.G. Werner.
Incipience of stratigraphy.

M.V. Lomonosov, his major works on geology and views (the idea of development,
endogenous and exogenous processes, actualism, the age of the Earth). Opening of the Moscow
University (1755) and the Higher Mining School, the future Mining Institute (1773). Academic
expeditions (1768-1774).

D. Hutton and his "Theory of the Earth" (1778). Hypothesis of uplift.

The second period (first half of the XIX century)

Becoming of paleontology and stratigraphy (J.-B. Lamarck, J. Cuvier, W. Smith).
Evolutionists vs. catastrophists. Development of hypotheses of uplift (Alexander von Humboldt,
L. von Buch, B. Studer).



Start of geological mapping. Establishment of the first national geological services (the
second quarter of the X1X century.). Development of stratigraphic scale of the Phanerozoic (Ad.
Brongniart, J.B. d'Omalius d'Halloy, B. Phillips).

Charles Lyell and his "Principles of Geology" (1830-1833). Basic principles of the
Lyell’s doctrine. Facies (A. Gressly, 1838-1841).

Development of crystallography and mineralogy. Start of classification of minerals on the
chemical basis (J.J. Berzelius). V.M. Severgin. The first attempts at classification of rocks
(Charles Lyell, D.1. Sokolov).

Geology in Russia in the first half of the XIX century. D.l. Sokolov. The base of the
Moscow Society of Naturalists (1805).

The stage of development of geological sciences in the victory of evolutionary ideas
and the spontaneous infiltration of the dialectic in the scientific mind. Differentiation of
Geological Sciences

The third period (second half of the XIX century)

General characteristic of the epoch. A new revolution in the social sciences. The
evolutionary theory of Darwin and its significance for geology. Organization of evolutionary
paleontology. V.O. Kovalevsky. A new stage in the development of stratigraphy. Birth of
historical geology. M. Neumayr, G.A. Trautschold. Works of A.P. Karpinsky (1887-1894), their
significance.

Geotectonic development. Becoming of structural geology. Contraction hypothesis (L.
Elie de Beaumont). The doctrine of geosynclines (D. Hall, D. Dana, M. Bertrand, E. Ogh). The
doctrine of the platforms (A.P. Karpinsky). Synthesis of E. Suess ("Face of the Earth", 1883-
1909). Attempts to assess the durability of geologic time.

Advances of crystallography, mineralogy and petrography. Classification of igneous
rocks on the structural, mineralogical and chemical basis (F.J. Levinson-Lessing). The
emergence of the concept of magma (R.V. Bunsen, J.M. Durocher), its type and differentiation.
The origin of the doctrine of metamorphism and experimental petrology.

The emergence and development of the doctrine of ore deposits.

Socio-economic conditions of the epoch. The base of the Geological Committee (1882),
its tasks and the first heads (G.P. Gel'mersen, A.P. Karpinskiy, F.N. Chernyshev et al.). Start of
geological exploration of Siberia (I.D. Cherskiy, A.L. Chekanovsky, V.A. Obruchev) and
Central Asia (1.V. Mushketov, G.D. Romanovsky).

The first sessions of the International Geological Congress (1878-1897), their role in the
creation of the international stratigraphic scale and geological maps’ legends. VII Session of the
International Geological Congress (IGC) in Russia, its significance.

The fourth period (first half of the twentieth century)

The scientific revolution of the XIX and XX centuries. Discoveries in the field of physics
and astronomy (radioactivity, X-rays, "cold" cosmogony). The crisis of contraction hypothesis.
The emergence of new tectonic hypotheses: pulsation, expansion of the Earth, subcrustal currents,
rotary. Incipience of mobilism: the hypothesis of continental drift F. Taylor — A.L. Wegener.

The development of the doctrine of geosynclines (staging, recurrence) and platforms -
ancient (N.S. Shatsky) and young (A.L. Yanshin et al.). Orogenic phases (H. Stille) and their
criticism. Deep faults (A.V. Peive).

The development of the science of the substance. Mineralogical works of V.I. Vernadsky.
Incipience of geochemistry; the role of V.l. Vernadsky and A.E. Fersman. The doctrine of the
biosphere and noosphere. The dispute about the number of basic magmas. Transformizm (J.



Sederholm et al.). Metasomatism (D.S. Korzhinsky). Development of the doctrine of ore
deposits.

Achievements of paleontology and biostratigraphy. Micropalaeontology. Palynology.
Quaternary geology.

Geology of fossil fuels. Development of the theory of organic origin of oil. Elucidation of
conditions of occurrence and patterns of distribution of oil. Works of .M. Gubkin.

The development of geology in Siberia and Tomsk. Start of geologists’ training in Tomsk
Technology (Polytechnic) Institute. V.A. Obruchev, M.A. Ussov, P.P. Gudkov, M.K. Korovin.
Siberian School of geologists. Sibgeolkom. Geology at the Tomsk State University. 1.K.
Bazhenov, V.A. Hahlov, A.J. Bulynnikov etc.

Geology in the epoch of modern scientific and technological revolution (the current
stage of development of geology: 60 years of the twentieth century - the first decade of the
XXI century)

The fifth period. The essence of the modern scientific and technological revolution.
Technical re-equipment of geology: an electron microscope, microprobe, mass spectrometer,
computers, deepwater drilling, snapshot from space and others. Start of intensive geological and
geophysical studies of the oceans. Geology takes on a truly global science.

Revival of mobilism in geotectonics. Its premise - the opening in the ocean (global
system of mid-ocean ridges and rifts), the establishment of the asthenosphere, paleomagnetism.
Hypothesis of expansion (spreading) of ocean bed (G. Helms, R. Dietz). The first confirmations -
linear magnetic anomalies in the oceans, their explanation by F. Vine and D. Matthews. The
seismologic data. The new global tectonics, or plate tectonics (1968). Its confirmation through
deepwater drilling and research submarine. Ophiolites as ancient ocean crust; revision of the
doctrine of geosynclines. Unresolved problems and difficulties of plate tectonics. Alternative
representations - hypothesis expanding or pulsating Earth et al. Influence of new ideas in
geotectonics on other geological sciences. The growing integration of the sciences.

Advances of paleontology and stratigraphy. New fossil groups. Stratigraphy of the ocean.
Magnetic and seismic stratigraphy. Radiogeohronometry. Precambrian geology. Lithology of the
ocean.

Experimental mineralogy and petrology.

Space geology, comparative planetology. The value of the last data to decrypt the early
stages of development of the Earth.

Environmental geology, geoecology — a new direction in the geological sciences.

"Digital revolution™ in geophysics and geology. The development of marine geophysics.
Advances in the study of the earth's crust and upper mantle. Deep drilling in the USSR.
Computerization of geology. Development of GIS (geographic information systems). Digital
methods of presentation of geological information. Geologic database.

Basic laws of the development of science (for geologic example)

Differentiation and integration of the sciences; different types of integration: intra, inter-
industry, with the fundamental, technical, social sciences; acceleration; the uneven, spasmodic,
scientific revolution, their meaning and significance; spiral development, continuity, increasing
the role of international cooperation of scientists. International Geological Congress.
International Union of Geological Sciences, Geodesy and Geophysics. International Projects
(upper mantle - sixties years; Geodynamic - seventies years; lithosphere - eighties years; et al.).
International Program of Geological Correlation.

Methodology of Geological Sciences



Methodology as the doctrine of construction’s principles, forms and methods of scientific
cognition, including characterization of the object, the subject of this science, its main challenges
and objectives of the study, a set of researching methods (procedures), development sequence of
operations in the process of solving the problem.

Subject and object of study in Geology: the Earth as a whole or the Earth's crust? The
Earth as a whole system. Geology in the broad and narrow sense. Geology as part of planetology.

Geological form of substance’s motion. The forms of substance’s motion (FSM): a
specific way of existence the major systems - the stages of nature’s development. Basic (simple)
FSM - mechanical, physical subatomic or nuclear and molecular), chemical and complex -
geological, biological, social FSM. Basic contradictions - the driving forces of the geological
FSM - attraction (gravity) and repulsion (the internal heat of the Earth) and internal - external
(endogenous, exogenous processes, rotation, tides), their interaction.

Basic regularities of development of the Earth and the Earth's crust:

1) irreversibility, directionality - differentiation of the mantle, the growth of the earth
crust and the core, the complication of the structure, increasing the number of mineral, rock,
organic kinds; 2) cycling (spiral development); 3) the non-uniformity; 4) heredity and
irreversibility of growth (dialectic of stability and variability). The principle of historicism in
geology; staging of geological processes.

Methods of Geological Sciences. General: a) logic (analysis and synthesis, induction and
deduction); b) the dialectic; a) comparative-historical (the comparative aspect, the historical
aspect); actualism method, its true (non-uniform) understanding; g) system analysis:
determination of system, attitudes toward the environment, the structure of the system, the
hierarchy of systems - the levels of substance’s organization; d) mathematical modeling; e)
methods of mathematic statistics.

Geological methods: a) structural analysis; b) historical analysis; c¢) remote sensing
methods. Methods borrowed from other sciences: chemical, isotopic analysis, experiment,
including physical modeling. Specific methods to this science: X-ray diffraction, thermal
analysis, the study of rocks and ores under the microscope, the recovery of stress fields, etc.

The laws of geology. Determination of law and regularity. Laws: a) rigidly deterministic -
the laws of crystallography, crystal chemistry, petrology of igneous and metamorphic rocks; b)
statistical (stochastic) - laws in historical geology, geotectonics etc.; a) historical: laws in the
geology of ail, coal, lithologies and other.

Hypotheses and theories in geology. Definition of hypotheses and theories. Examples of
geological hypotheses and theories. Tectonic hypothesis. The theory of plate tectonics.

Social aspects of geology: a) geology and outlook; b) geology and culture; a) geology and
politics; g) geology and industry; d) geology and agriculture; e) geology and environmental
protection; g) changing social functions of geology in the future.

Prospects for the development of the geological theory. Strengthening of the fundamental
base - physical, chemical, mathematical. Solving of interdisciplinary partitions. Study of links
Earth — Space. Study the depths of the Earth. The study of early stages of Earth development.
Study of modern endogenous activity of the Earth. Ways to create a unified "theory of Earth".

9. Current control by discipline

The current control of the discipline is carried out by monitoring attendance, oral
questioning on lecture material and interviews, and is recorded in the form of a control point at
least once a semester.



Sample test questions for the mid-term evaluation of residual knowledge

1. The principles of periodization of the History of Science?
2. As people acquire geological knowledge in ancient times?
3. Antique natural philosophy, its representatives?

4, What scientists in the Arab East developed geological knowledge in VII-XIII
centuries?

5. As geological knowledge accumulated in ancient Russia?

6 Geological views of Leonardo da Vinci?

7 Geological generalizations of N. Steno?

8. Geological works of G. Agricola, his role in the development of mines?

9. Geological works of M.V. Lomonosov?

10. Fighting Neptunists vs. Plutonists?

11.  Scientific concept of J.-B. Lamarck and J. Cuvier?

12.  Geology in Russia during the reforms of Peter 1?

13.  The role of the Geological Committee in the development of geology in Russia?

14.  The development of studies of platforms and geosynclines?

15. Development of mineralogy, geochemistry in the first half of the twentieth
century?

16.  Geology in Tomsk, Siberian School of geologists?

17.  Geology in the modern scientific and technological progress, the latest
achievements?

18. Basic laws of the development of geology?

19. Methods of Geological Sciences?

20.  The principle of historicism in geology?

10. The procedure for conducting and evaluation criteria for intermediate
certification

The test is carried out orally, by choosing a question from the list of proposed ones. The
duration of the test is 1.5 hours.
1. Subject and methods of the history and methodology of geological sciences. Its

sections and objectives.

2. The principles of periodization of the History of Science.

3. The first pre-scientific period. Periodization of the history of material culture.
Knowledge of nature in ancient times.

4. Early classical antique natural philosophy - the undifferentiated ancient science.

5. Features of the development of science in Europe in the Middle Ages.

6. Handicraft in ancient Russia as a source of accumulation of empirical geological
knowledge.

7. The role of the Arabs in the development of science in VII-XIII centuries. The origin
of mining knowledge in Middle Asia and the Caucasus.

8. The development of science in Europe during the Renaissance. The first scientific
revolution. Nicolaus Copernicus. Leonardo da Vinci. Cosmogony and geogony in XVI-XVII
centuries.

9. Geological generalizations of N. Steno. Becoming of mineralogy and the teaching of
minerals. G. Agricola.



10. Radical changes in the development of geological knowledge in Russia in the epoch
of Peter the Great's reforms. The main mountain leaders in Russia in the first half of the XVI1I
century.

11. A revolutionary breakthrough in natural science in the middle of the XVIII.
Cosmogonic hypothesis of Kant-Laplace. J. Buffon.

12. M.V. Lomonosov, his main geological works and looks. Disciples and followers of
M.V. Lomonosov.

13. Neptunizm (A.G. Werner) and plutonism (J. Hutton).

14. Becoming of paleontology and stratigraphy in the first half of the XIX century. (J.-B.
Lamarck, J. Cuvier, W. Smith). Lamarck’s theory of evolution.

15. Catastrophism (J. Cuvier and his disciples) and creationism (A. d'Orbigny and
others). Fighting evolutionists vs. catastrophists.

16. Vulkanists-catastrophists. Development of hypotheses craters of rise (Alexander von
Humboldt, L. von Buch, B. Studer).

17. Start of geological mapping. Development of the Phanerozoic stratigraphic scale (Ad.
Brongniart, d'Omalius d'Halloy, B. Phillips et al.).

18. Charles Lyell and his "Principles of Geology". The basic principles of Lyell’s the
doctrine; uniformism and actualism. Facies (A. Grassley).

19. Development of crystallography and mineralogy. The doctrine of syngonies (V.M.
Severgin, H. Weiss, K. Moos), isomorphism and polymorphism (E. Mitcherlich) and
parageneses (V.M. Severgin, |I.F. Breythaupt). Goniometer. Start classification of minerals on a
chemical basis. Attempts to classify of rocks.

20. Geology in Russia in the first half of the XIX century. D.I. Sokolov. F. von
Waldheim. K.F. Roulier and his comparative-historical method.

21. The evolutionary theory of Charles Darwin and its significance for geology.

22. Formation of evolutionary paleontology. V.O. Kovalevsky. Contention of ideas in
paleontology from the 60s of the XIX century.

23. A new stage in the development of stratigraphy (the second half of the XIX century).
The origin of the historical geology. M. Neymayr, G.A. Trautshold. Works of A.P. Karpinski.
Principle of N.A. Golovkinsky — A.A. Inostrantsev - J. Walter.

24. Development of ideas about the Quaternary glaciation. The clash of opinions about
the origin of moraines and boulders in the second half of the XIX century.

25. Geotectonic’s development. Elie de Beaumont’s hypothesis of contraction. The
doctrine of geosynclines. The doctrine of the platforms. E. Suess and his "Face of the Earth."
Attempts to assess the duration of geological time.

26. Advances of crystallography, mineralogy and petrology in the second half of the XIX
century.

27. The base of the Geological Committee. The development of geology at the Moscow
University. Start geological study of Siberia and Central Asia. The first sessions of the
International Geological Congress (1878-1897).

28. The emergence and development of the doctrine of ore deposits in the second half of
the X1X century.

29. The origin of gravity in the second half of the XIX century. The doctrine of isostasy.
Seismology in Russia. The emergence of hydrogeology.

30. The scientific revolution at the turn of the XIX and XX centuries. Discoveries in the
field of physics and astronomy (radioactivity, X-rays, "cold" cosmogony). The crisis of the



contraction hypothesis. The emergence of new tectonic hypotheses: pulsation, expansion of the
Earth, subcrustal currents, rotary.

31. Emergence of mobilism: hypothesis of continental drift by F. Taylor — A. Wegener.
Its criticism. Revival lifting hypothesis - undation hypothesis by R.V. Bemmelen and
radiomigrations by V.V. Beloussov.

32. Development in the twentieth century doctrine of geosynclines (staging, recurrence)
and platforms - ancient (N.S. Shatsky) and young (A.L. Yanshin et al.). Orogenic phase (H.
Stille). Deep faults (A.V. Peive). Tectonic map. Neotectonics and seismotectonics.

33. Achievements of paleontology and biostratigraphy in the first half of the twentieth
century. Micropalaeontology. Palynology. Quaternary geology.

34. Development of lithology and paleogeography in the first half of the twentieth
century. Marine geology. The development of the general theory of lithogenesis (A.V.
Pustovalov, N.M. Strakhov). Paleoclimatology. The doctrine of the formations.

35. The development of the science of matter in the first half of the twentieth century.
Works of E.S. Fedorov and A.M. Schoenflies. X-ray analysis. Crystal chemistry. The origin of
geochemistry. V.I. Vernadsky, A.E. Fersman.

36. The doctrine of the biosphere and noosphere in the twentieth century. The
development of metamorphism. The doctrine of the ore deposits. Development of the
hydrothermal theory. Mineragraphy. Advances of metallogeny.

37. Geology of fossil fuels in the second half of the twentieth century. Development of
hydrogeology, engineering geology, frozen. The development of geophysics.

38. Revival mobilistic in geotectonics. New global tectonics. Alternative views.

39. The development of geology in the Soviet Union until the 60s of the twentieth century.

40. Tomsk - the cradle of the Siberian geology. Sibgeolkom. Scientists and geologists in
Tomsk. Siberian geologists’ school.

41. The essence of the modern scientific and technological revolution. Technical re-
equipment of geology. Deep drilling in the USSR.

42. Advances of mineralogy and petrology at the present stage. Geochemistry, the
doctrine of metamorphic facies, ore deposits.

43. The successes of paleontology and stratigraphy at the present stage. Stratigraphy and
lithology of the ocean. Precambrian geology.

44. Space geology, comparative planetology. Advances of geophysics

45. Protection of the geological environment. Geoecology - a new direction in the
geological sciences. Session of the International Geological Congress.

46. Basic regularities of science (for example of geology).

47. The methodology of geological sciences. The subject and object of research in
geology.

48. Methods of geological sciences. The principles of geology.

49. Geological form of motion. Basic laws of development of the Earth and the Earth's
crust. The principle of historicism in geology.

50. Hypothesis and theory in geology. Social aspects of geology. Prospects for the
development of geological theory.
The results of the offset are determined by the marks “passed”, “not passed”.



11. Educational and methodological support

a) Electronic training course on the discipline at the electronic university "Moodle" -
https://moodle.tsu.ru/course/view.php?id=24382

b) Estimated materials of the current control and intermediate certification in the
discipline.

¢) Plan of seminars classes in the discipline.

12. List of educational literature and Internet resources

a) Basic references:

Hain V.E., Rjabuhin A.G. Istorija i metodologija geologicheskih nauk: Uchebnik. — 2d
ed. — M.: Izd-vo MSU, 2004. — 320 p. [In Russian]

Hain V.E., Rjabuhin A.G., Najmark A.A. Istorija i metodologija geologicheskih nauk:
Uchebnoe posobie. — M.: Izdatcentr Akademija, 2010. — 416 p. [In Russian]

b) additional literature

Ellenberger F. Histoire de la geologie. L. etc.: TECS DOC, 1988. V. 1. 352 p.; 1994 V.
2.381p.

Oldroyd D. Thinking about the Earth: A History of Ideas in Geology. L.: Athlone, 1996.
410 p.

Sengor A.M.C. The large-wavelength deformation of the lithosphere: Materials for
history of the evolution of thought from the earliest to plate tectonics. Bolder, Colorado USA,
2003. 347 p. (The Geological Society of America. Memorial 196).

Vysockij B.P. Problemy istorii i metodologii geologicheskih nauk. - M.: Nedra, 1977. -
279 s. [In Russian]

Gordeev D.I. Istorija geologicheskih nauk: Ucheb. posobie. Ch.1. Ot drevnosti do
konca XIX v. - M.: Izd-vo MGU, 1967. - 316 s. [In Russian]

Gordeev D.I. Istorija geologicheskih nauk: Ucheb. posobie. Ch.2. Ot konca XIX do
seredi-ny XX veka. - M.: 1zd-vo MGU, 1972. -323 s. [In Russian]

Istorija geologii / Otv. red. 1.V. Batjushkova. — M.: Nauka, 1973. - 388 s. [In Russian]

Istorija i metodologija estestvennyh nauk. Vyp. 13. Geologija. - M., 1974. - 185 s. [In
Russian]

Professora Tomskogo universiteta. Biograficheskij slovar'. Vyp. 1. 1888-1917. Otv. red.
S.F. Fominyh. — Tomsk: Izd-vo Tom. un-ta, 1996. - 288 s. [In Russian]

Professora Tomskogo universiteta. Biograficheskij slovar' / S.F. Fominyh, S.A. Ne-
krylov, L.L. Bercun, A.V. Litvinov. — Tomsk: lzd-vo Tom. un-ta, 1998. T. 2. - 544 s. [In
Russian]

Tihomirov V.V. Geologija v Akademii nauk: Ot Lomonosova do Karpinskogo. - M.:
Nauka, 1979. - 295 s. [In Russian]

Tihomirov V.V., Hain V.E. Kratkij ocherk istorii geologii. — M.: Gosgeoltehizdat, 1956.
- 260 s. [In Russian]

Hain V.E., Rjabuhin A.G. Istorija i metodologija geologicheskih nauk: Uchebnik. — M.:
Izd-vo MGU, 1997. — 224 s. [In Russian]

Chernikova 1.V. Filosofija i istorija nauki: Uchebnoe posobie. — Tomsk: lzd-vo NTL,
2001. — 352 s. [In Russian]


https://moodle.tsu.ru/course/view.php?id=24382

13. List of information technologies

a) licensed and freely distributed software:

— Microsoft Office Standard 2013 Russian: software package. Includes applications: MS
Office Word, MS Office PowerPoint;

— publicly available cloud technologies (Google Docs, Yandex disk, etc.).

b) information reference systems:

— MALEUS TEMPORUM - http://maleus.ru/

— Geological Institute of the Russian Academy of Sciences (GIN RAS) -
http://www.ginras.ru/

— Institute of Petroleum Geology and Geophysics. A.A. Trofimuk of the Siberian Branch
of the Russian Academy of Sciences (IPGG SB RAS) — http://www.ipgg.sbras.ru/ru

— Information resources of the All-Russian Research Geological Institute. A.P. Karpinsky
(VSEGEI). — http://www.vsegei.ru/ru/info/normdocs/index.php

— Ministry of Natural Resources and Ecology of the Russian Federation -
http://www.mnr.gov.ru/

— Educational platform Urayt — https://urait.ru/

— EBS IPRbooks — http://www.iprbookshop.ru/

— EBS ZNANIUM.com — https://znanium.com/

— EBS Student Advisor — http://www.studentlibrary.ru/

— EBS Lan — http://e.lanbook.com/

— TSU electronic library (repository) — http://vital.lib.tsu.ru/vital/access/manager/Index

— Electronic catalog of the TSU Scientific Library —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

14. Logistics

Audiences for conducting lecture-type classes.

Audiences for conducting seminar-type classes, individual and group consultations,
current control and intermediate certification.

Rooms for independent work, equipped with computer technology and access to the
Internet, to the electronic information and educational environment and to information reference
systems.

15. Developer information

Sergei A. Rodygin — Candidate of geological and mineralogical sciences, associate
professor of the Chair of Paleontology and Historical Geology.



