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I. HEJIX U 3AJJAYU JUCHUIIJIMHBI (MO YJIs):

[IpenogaBanyue NUCHUIUIMHBI JOHKHO CHOPMHUPOBATH Yy CTYIEHTA UENbHYIO CHUCTEMY
MPEJICTABICHUI 00 OINPENIeICHIH BO3PACTa T€OJIOTMUECKUX 00BEKTOB, UCIIOIH30BAaHUH H30TOIIOB
XUMHYECKHX JJIEMEHTOB IPH MCCIEIOBAHUU TPUPOIHBIX TPOIECCOB, U BO3MOXKHOCTHU
PEKOHCTPYKIINI MMapaMeTPOB T€OJIOTHUECKUX TTPOIIECCOB.

Heap aucUMNJIMHBI — J1aTh CHUCTEMATHYECKHE 3HAHMSI O CYIIECTBYIOIIMX H30TOMHBIX
METOJIaX HUCCIICJIOBAaHWA W TIOKa3aTh BO3MOXKHOCTHU HCIOJIB30BAHUS PA3HBIX AHATUTHUYECKUX
METOJIOB B MPAKTHUKE I€0JIOT0-Pa3BeIOUHbIX U HAYYHO-UCCIIEOBATEIBCKUX PadoT.

3amaun:

- O3HAKOMHTH CTYJCHTOB C BHYTPEHHHUM CTPOECHUEM aTOMOB 3JIEMEHTOB, COOTHOIICHHUEM
YACTHUIl UX COCTABJISIFOIIMX U TIOKAa3aTh CXOJACTBO U Pa3InYMe CBOMCTB 00Pa3yIOMIMXCS IIPH 3TOM
HYKJIU]IOB;

- O3HAKOMHTH CTY/ICHTOB C TEOPETUYECCKHMMH OCHOBAMU PA3IMYHBIX M30TOIHBIX METOOB
JATUPOBAHUS TOPHBIX MTOPOJI U BO3MOKHOCTSIMH PEKOHCTPYKIUH Male000CTAHOBOK;

- MOKa3aTh 3HAYCHHE M OOJIACTM TPHUMEHEHHUsS KaXKIOTO0 METOAa B NPAKTHKE HAy4YHO-
HCCIIEIOBATEIBCKUX PadoT;

- OOBSCHUTH TPHUYUHBI, BIUSAIONIME HA BBIOOP TOTO WJIM HHOTO METOAAa H30TOITHO-
FEOXUMHUYECKHUX UCCIICIOBAHMUI;

- OCBOUTh WHTEPIPETAIUI0 HM30TOMHO-TCOXUMHYCCKUX JIAaHHBIX M  HCIOJIh30BATh
pasIMYHbIC CIIOCOOBI UX 0OPabOTKH.

II. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOnas nucuuruimHa (Moaynib) «M30TomHas TeoJIOTHs» OTHOCHUTCA K 4acTH,
dbopMupyeMoil y9acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHIA.

Jis u3yyeHus: JaHHOM y4yeOHON AMCUMILIMHBI (MOIYJIsl) HEOOXOAUMBI 3HAHUS, YMEHHS U
HaBBIKH, (OpPMHpYEMBIE MPEANICCTBYIOMUMU TUCHUIUTHHAMU. «OQ0was eeonocusy, «Xumusiy,
«Qusuxay, «Munepanocusny, «llempoepagusy, «/lumonoeusy, «Memoovl uccredosanus
MuHepanbHo2o eeuecmsay, «leoxumusny, «l eoxumuueckue memoosbl NOUCKO8 MECMOPOHCOECHU
NoaEe3HbIX UCKonaembulixy, «l enemuueckas MUHEPATIO2USY, «llaneoxnumamuueckue
PEKOHCMPYKYUUN.

3HaHUs, YMEHUS U HaBBIKH, (popMHUpyeMble TaHHON Yy4eOHOW MUCIUTUIMHON HEOOXOIMMBI
JUISl IOATOTOBKY M BBITIOJTHEHUS BBIMTYCKHOW KBaTU(UKAITMOHHON PabOTHI.

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JNCHUIIJINHBI
ITporiecc ocBOECHHUS NUCLMIUIMHBI HAIPpaBJieH Ha (POPMUPOBAHUE HIIEMEHTOB CIIETYIOLINX
komneteHMii B cooTBeTcTBUM ¢ PI'OC BO n OIl BO no nanHomMy HampaBieHHUIO MOATOTOBKH
npodwmis «I'eonorus»:



Ilepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUS] KOMIIeTeHIU

Komnerenuus HNuaukaropsl Pe3ysabTarsl 00y4yeHnus
KOMIIeTEeHIM I
3HaTh: 00OBEKT u METOIbI
UCCIIEJIOBAHUS M30TOMHOMN
T'e0JIOTUH;
V1K s 1 YMeTh: 10Jb30BaThCsi YUeOHON U
Ocymectsser c6op u CIIPAaBOYHOM FeOXUMHUYECKOMN
CTPYKTypHpoBaHue HTEpATYPOiA;
T'e0JIOTUYECKOM TIOJIEBOM U
1a00paToOpHOi Bianers:
HHpOpMAIIN MPUHIIAITIAMUA cbopa u
CTPYKTYpUPOBAHHUS
I1K-5 IEOJIOTUYECKUX  MAaTepUaloB H
Cnoco0eH caMOCTOSITETLHO JAHHBIX I MpoBeIeHUA
WA B COCTaBE KOJUICKTHBA NANbHEHIITIX HCCIIeI0BAHMIA
o0OpabaThIBaTh U
OCYIIECCTBIISATh
MHTEPIPETALMIO 3HATh: NPUHLUIIBI
Te0JIOrHYECKHX, UCIIONb30BAaHUSl  CTA0MIIBHBIX W
e p— PAIMOTCHHBIX M30TOMHBIX CHCTEM
N Kpiks 2 B I'€0JIOTUH.

reo(pU3NIEeCKUX JaHHBIX

Hcnonb3yer coBpeMeHHbIE
METOIBI M TEXHUYECKHUE
cpencTBa it 00pabOTKHU U
WHTEPIIPETAIIH
re0JIOTHYECKHX,
T€OXUMHUYECKHUX U
reo(U3UIEeCKHUX JTaHHBIX

YMeTh: WHTEPIPETUPOBATH
TCOXUMHUYECKYI0O M  H30TOIHYIO
uHdopmaIuio;

Baanerb: HaBblkamMu 00pabOTKH
FCOXUMHUYECKUX H  HM30TOIHBIX
JIAHHBIX rpadUYeCKUMU
METOJaMH MOCTPOCHHUS
FCOXUMHUYECKUX H  HM30TOIHBIX
JarpamM.

I1K-6

Cnoco0eH npuHUMaTh
Y4acTHE B COIPOBOXKICHUH
MPUKIAAHBIX HAYYHBIX
HCCIENOBAHUN

M Krke.1

Buaut BO3MOKHOCTH
MPOBEICHUS ITPUKIIAIHBIX
HAYYHBIX UCCIEA0BAaHUIM
IIPY OCYILECTBICHUHU
pa3HbIX BUIOB
reoJOru4ecKux padboT

3HaTh: 00IIeTeOPETHIECKHE

MpeACTaBICHUST 00  W30TOIHO-
TEOXUMHYECKHIX MeTOo1aX
WCCIICIOBAHMSL.

YMerb: BbIOMpaTh U MPUMEHSTH

METOIBI H30TOITHO-
reOXUMHUYECKUX HCCIIeI0BaHUMI
JUIS  PEeKOHCTPYKUUU  (pu3uKo-
XUMHYECKIX 00CTaHOBOK Hu
BO3pacTa TOpPHBIX MOpPOA U
00pasIioB;

Baagers: HaBBEIKAMH
MPEJICTABICHUSI  T€OXUMHUYECKUX
JTAHHBIX




N/1K k6.2

[IpuHMMaeT yyacTue B
OIIPEICIICHHBIX BHJIAX
MPHUKJIAIHBIX HAYIHBIX
HCCIIEIOBAHUAX B 001aCTH
npodecCuoHaIbHON
JEATETLHOCTH

3HaTh: 00JacTH  MPUMEHEHHS
OCHOBHBIX MOJIOKEHHUU H30TOITHOU
r€0JIOTUH

YMeTh: CTPOUTH U aHAIU3HPOBATH
TIOJTYYCHHBIN MarepHain B
rpaduyecKoi u TaOIUIHON
¢dopmMe; Ha OCHOBE IOJyYEHHBIX
JMaHHBIX  JIeTIaTh  BBIBOABI O
JATUPOBKAX M3y4aeMbIX OOBEKTOB.

Bianers: OPUHIATIAMA
1a60paToOpHOTO WCCIICIOBAHUS
FEOXUMHYECKUX pob

COBpPCMCHHBIMU aHAJIUTUYCCKUMU
MCTOAAMHU.




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHbBI (MO1YJIS)
O0beM AUCHUIUIMHBI COCTABISAET 3 3aU€THBIC €AMHUIIBI, YTO COOTBETCTBYET 108 akagemuyeckum yacaMm, B TOM 4uciie 4 yaca Ha 3a4er.

dopma NpOMEKYTOUHON aTTECTALUU: 3aYeT.

4.1 Couepma}me AUCHUILJIMHBI, CTPYKTYPUPOBAHHO€ II0 TEéMaM, C YKa3aHMEM BH/IAO0B y‘leﬁHbIX 3aHATHII M OTBEJEHHOT0 HA HHX

KOJINYE€CTBA AKAACMHUYCCKHUX YaC0B

Buabi yuedHoii paborsl,
BKJIIOYAsl CAMOCTOSITE/IbHYI0 PadoTy 00y4yaronuxcs,
5 MNPAKTUYCCKYIO IOATOTOBKY M TPYAOEMKOCTH
R
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Paznen 1. Beeneunue YCTHBIH 0Ipoc
CTHBI# ompoc /
2 Pazgen 2. 3akoH pagnoakTUBHOIO pacnaja. 6 Y P
TECTUPOBAHUE
CTHBI# ompoc /
3 Pa3znen 3. Rb-Sr meTon onpeneneHus Bo3pacra 12 4 4 8 Y P
TECTUPOBAHUE
4 Paznen 4. I3oTonHas cucteMaTuka 10 4 4 3 yCTHBIH onpoc /
JIBYXKOMIIOHEHTHBIX CMECEH. S TECTHPOBAHHE
5 Paznen 5. Sm-Nd merox onpenenenus Bo3pacta u 2 4 3 ] 3 yCTHBIH onpoc /
n3ortonHas reosiorust Nd u Sr B mopojax. 8 TECTHPOBAHUE
m
CTHBII oTIpocC /
6 Paznen 6. U-Th-Pb meTon onpenenenus Bo3pacra. 6 4 4 8 Y P
TECTUPOBAHUE
CTHBII oTIpocC /
7 Pasgen 7. CtaOMiIbHBIE U30TOIIEI. 4 4 1 6 Y P
TECTUPOBAHUE
3aver
Bcero 108 0 28 28 1 46+1 >

4 gyaca




4.2 Il;1aH BHeayIMTOPHOM CaMOCTOAITEJIbHOH Pa0d0ThI 00y4arouXxcs M0 JMCHUIIIHHE

CamocTosiTeJbHasi paboTa 00y4alomuXcs
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=
523 7
. Pa6ora ¢ epaTypou,
Paspen 1. Hpe,uMeT 1 ICTOKH M30TONHOH reosorun. MeTozst COCTaBJ‘IeHI/IeTKOH(J:I;IdgKTa TcyBLIZLIeHeHHeM 24-25 2 YCTHBIN ompoc | pazzen Va, Nel,2.3
MN30TOITHOT'O aHAJI13Aa. OHpeILeJ'IeHI/Iﬁ TEPMHHOB
Pabora ¢ murepaTypoi,
Paspen 2. BHyTpeHHee CTPOCHUC dATOMOB 1 3aKOH COCTAaBJIEHHE KOHCIEKTA C BbIAcIeHHeEM | 26-27 6 YCTHBIN ompoc | pazzen Va, Nel,2.3
pPaarOaKTUBHOI'O paciiaaa. OHpeILeJ'IeHI/Iﬁ TEPMHHOB
Pabora ¢ murepaTypoi, Va. Nol.2.3
Pa3znmen 3. Rb-Sr meTo[1 onpeeneHus Bo3pacra mopo/. COCTaBIICHHE KOHCIICKTA C BhIelneHneM| 28-29 8 YCTHEIH ompoc pasael va, V6 -
’§ ONpEESICHUN TEPMUHOB pasiel
g |Pasnen 4. M30TomNHas CHCTEMATHKA IBYXKOMIIOHEHTHBIX PaGora ¢ jureparypoi, y paszen Va, Nel,2,3
g . COCTaBJIEHUE KOHCIIEKTa ¢ BbieneHuem | 30-31 8 YCTHBIH OIpOC V6
CMeEcen. OIIpe/ieNIeHUH TEPMUHOB pasiier
Pabora ¢ nutepaTypoi,
Pazgen 5. Sm-Nd Merox onpenenenust Bo3pacta U U30TOIMHASI |cocTaBleHHE KOHCIIEKTA C BBIICICHAEM 1233 g . pazzen Va, Nel,2,3
reosorust Nd u Sr B mopozax. METOJI0B aHATIN3a U ONpe/eIeHUi ) YCTHEII OTpOC paszzen V6
TEPMHUHOB
Pabora ¢ nutepaTypoi, Va. Nel.2.3
Pasznen 6. U-Th-Pb meton onpenenenus Bo3pacra. COCTaBJIEHUE KOHCIIEKTA C BhlgenaeHueMm| 34-35 8 YCTHBIH OIIPOC pasaen va, V_6’ ’
OIIPEECJICHUN TEPMUHOB pasiel
Pabora ¢ nutepaTypoi, Va. Nel.2.3
Pasnen 7. CTaOMiIbHBIE U30TOIIBI. COCTaBJIEHUE KOHCIIEKTA C BhIAENEHuEM | 36-37 6 YCTHBIH OMpoC paw;;ﬂea; V_6 ™
OIpEJICIICHII TEPMUHOB I
OO6mmit 06beM CaMOCTOSTENLHON PAOOTHI 10 TUCIUTUTAHE (Yac) 46 %//////////////////////////////////////////////////////////




4.3 Conepxanue y4eOHOro MaTepuasa

Paznen 1. Baenenue. Ilpeamer M HMCTOKM M30TONHOW reojorud. OCHOBBI Macc-
CHEKTpOMETpHUecKoro aHaiusa. Bo3pact 3emnn u HakomieHue 3HaHU 0 HeMm. Mctopus pa3BuTus
M30TOMHOM T€OXMMHU KaK CAMOCTOATENIBHOTO pa3jiesia HayK 0 3eMJie U METO/I0B UCCIIEAOBAHUS.

Paznen 2. BuyrpeHHnee cTpoeHre aTOMOB U 3aKOH PaJMOAaKTUBHOTO pacmana. Cucremaruka
siIep: M30TOIbI, M30TOHBI, U300aphl, aTOMHAsl Macca; CTa0MJIBLHOCTh SJIEP M PacCIpOCTPAaHEHHOCTH
M30TOMNOB; 3aKOHBl PAJAMOAKTUBHOIO pacmaja ¢ HakoIuleHWs. Pacmag paamoakTUBHOTO
POMTENHCKOTO HYKJIM/IA IO CTA0OUILHOTO JOYEPHETO HYKIIHIA.

Paznen 3. Rb-Sr merox ompenenenust Bo3pacta mopon. ['eoxumus pyOuaust U CTPOHLUS;
JATUPOBAHUE PyOUIUCOACPIKAIIIUX MUHEPATIOB B MarMaTHYECKUX TOPHBIX MTOPOJIaX; JaTHPOBaAHUE
MarMaTU4eCKuX MOPOJ] ¥ U30XPOHHBIA METOI; JATUPOBAHUE METAMOP(HUICCKUX MTOPOSI.

Paznen 4. M3oromHas cucTeMaruka JIBYXKOMIIOHEHTHBIX CMeceil. XHMHUYECKHE COCTaBbl
JIBYKOMITOHEHTHBIX CMECEH; JBYXKOMIIOHEHTHBIE CMECH, HMEIOIIME pPA3JIUYHbIC OTHOIICHUS
87Sr/86Sr; OMHApHBIC CMECH JIBYX AJIEMEHTOB C Pa3JIMYHBIMUA N30TOITHBIMH OTHOIICHUSMHU.

Paznmen 5. Sm-Nd merox onpeneneHus Bo3pacta u u3oronHas reosiorust Nd u Sr B mopojax.
['eoxumus camapus 1 HeoAMMAa; U30TOIHAS IBOJIIOIIUS HEOAMMA; ONpeIeSICHUE BO3pacTa caMapuid —
HEOJAMMOBBIM METOJIOM MarMaTH4eCKuX U METaMOp(hUUECKHUX TTOPOI.

Paznen 6. U-Th-Pb meron onpenenenus Bo3pacta. [ 'eoxumust ypaHa u TOpHs; psiibl pacnajaa
ypana u Topust; uzotonusie U-Th-Pb MeTos! onpenenenus Bo3pacra, 1uarpaMma ¢ KOHKOPJIUEH.

Paznen 7. Crabunbshbie n3otonsl. M3otonsl H, C, O, ux gpakimoHupoBaHue B IPUPOTHBIX
rpoIiieccax U MPUMEHEHNE B TE€OJIOTUH.

4.3.1 IlepeyeHb CEeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

TpynoemMkocTh
HaumenoBanmue pya
Ne (4ac.) ®opmupyembIe
No CeMHHAPOB, OueHounble
Paznena W3 Hux KOMIIETeHIIUN
n/H NMPAKTHYECKUX H Bcero cpejacTBa «
H TeMBbI npaKTHYecKas (MHIUKATOPHI)
J1a60paTOpPHBIX padoT 4acoB
MOJAT0TOBKA
[Ipeamer U HCTOKH
H30TOIHOM I'€0JIOTHH. o MK
1 1 2 - YCTHBIH OIpOC Aunes
MeTo1bI H30TOITHOTO NKpks o
aHaju3a.
BuyTtpennee ctpoeHue "
yIp p YCTHBI# onpoc/ MK ks 1
2 2 aTOMOB M 3aKOH -
TECTUPOBAHUE NKks.»
PaaroaKTUBHOTO pacmaja.
3 3 Rb-Sr metox onpeneneHust YCTHBII orpoc/ MK ke 1
BO3pacTa MOpo. TECTUPOBAHUE MK ke
M3oTonHas cucremaTuka .
YCTHBI# onpoc / MK ke 1
4 4 JIBYXKOMITOHEHTHBIX - TeCTHDOBAMIC WK
cMeceit. P TIK6.2
Sm-Nd metox onpenenenus
5 5 BO3pacTa U U30TOIHAs YCTHBII otpoc / MK k.1
reonorus Nd u Sr B TECTUPOBAHUE NKke.n
opoAax.
6 6 U-Th-Pb meTox YCTHBII orpoc / MK ke 1
OIIpE/IeJIEHNs] BO3pacTa. TECTUPOBAHHE N Knke.»
CTHBI ompoc / MK
7 7 CrabuiabHbBIE H30TOIIbI. - ¥ P ARk,
TECTUPOBAHHE MK ke

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUH CAMOCTOSITEIbHON PadoThl

st BBIMOJHEHUSI CAMOCTOSITETLHOM paboThI

0oOydJaronuiicss JOMKEH TMOJyYuTh B

OouonnoTeKe PCKOMCHAYCMYIO OCHOBHYIO U JOIMMOJIHUTCIIbHYIO JIMTCPATYPY, a4 TAKKC O3HAKOMUTLCA

C

BO3MOXHOCTSIMM ~ JIOCTyna K
CaMOCTOSTEIILHONU

paboThI

NEPUOANYCCKUM  HU3JJaHUAM.
o0yyaroImuics

JOJIKCH

CTpOro

B mpouecce
PEKOMEHTalUAM

CJI€10BaTh

BBIITIOJTHECHUA




IperoiaBaTess, KOTOPblii OH (OPMYNIHUPYET B XOJ€ OCBOCHHUS COOTBETCTBYIOIEH TEMbI B paMKax
paloThI Ha JIGKLIMOHHBIX U MIPAKTUYECKHUX 3aHATUAX. BaXHBIM acleKTOM CaMOCTOSTENbHON padoThI
SIBJISIETCS. IIOBTOPEHUE T'€OXUMUYECKUX TEPMUHOB WM IOHATHH, 3aKPEILUICHUE HABBIKOB IIOCTPOCHUS
IE€OXUMHUYECKUX TUarpaMM, paboThl C FTEOXUMUYECKMMHU JAHHBIMU M UX UHTEPIPETALHH.

4.5. llpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB): He NMPeAyCMOTPEHbI

V. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHE

JUCLUILIMHBI (MOLY.JIS)
a) nepevyeHb JUTEPATYPHI
1. Koznos B./I. Beenenne B reoxummuio [Tekcr] : yue6. mocobue / B. JI. Koznos ;

Wpkytckuii roc. yH-T. - 2-€¢ u3A., ucnp. u gomn. - Upkyrck : U3n-so UT'Y, 2007. - 219 c. : un. ; 20
cM. - bubmumorp.: ¢. 211-215. - ISBN 978-5-9624-0153-9 (86 5k3)

2. Pacckazos, Cepreit BacunbeBrud. Pagron3oTonHbpie METOAbI XPOHOJIOTHMU I€0JIOTMYECKUX
nporieccoB [Teker] : yue6. mocobue / C. B. Pacckazos, . C. Uysamoga ; per.: C. I1. Tlpumuna, C.
. dpuns ; Upkyrckuit roc. yH-T, Poc. akaa. Hayk, Cub. otn-nue, MH-T 3eMHO# KOphl. - MpKyTCK :
Wzn-Bo UT'Y, 2012. - 300 c. : u. ; 25 cM. - bubnmorp. B koHIe 1iaB. - ISBN 978-5-9624-0689-3. —
12 9K3eMILISPOB.

3. SxosneB [.A., Pagomckas T.A., Boponnos A.A., bynsk A.E., ®énopos A.M. Obmas
reoxumus: yaeOHnoe nocodue. - Upkyrcek: M3a-so UT'Y, 2019. 301 c. (20. 3k3)

0) nepuoauYeCKUE U3TAHUS

1. «I'eoxumusi» — xypHan Poccuiickoil akajeMuu HayK, JOCTYI ¢ KoMIbioTepoB cetu UI'Y
yepes noptan E-library: https://elibrary.ru/title_about_new.asp?id=7767

2. «Jloxmaner akagemun Hayk» (1o 2020 r.) «/loxnaasl akagemun Hayk. Hayku o 3emue» (¢
2020 r.) — xxypHan Poccuiickoil akagemMun HayK, 10cTyn ¢ KommnbiotepoB cetu UI'Y uepe3 mopTan
E-library: https://elibrary.ru/title_about_new.asp?id=71079

3. «Contribution to Mineralogy and Petrology» — >xypHan u3narenscTBa Springer, 10CTYI €
koMmmbroTepoB cetu UI'Y, anexTpoHHas ceplika: https://www.springer.com/journal/410

B) 0a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

baza naHHBIX COCTaBOB OCHOBHBIX TE€OXMMHMUYECKHX pe3epByapoB U KO3(h(UIMEHTOB
pacnpenenenus (EarthRef) https://earthref.org/

baza mannpix GEOROC (I'eoxumus mopoj OkeaHOB M KOHTMHEHTOB) http://georoc.mpch-
mainz.gwdg.de/georoc/Start.asp

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIVIMHBI (MOY JIS)

6.1. YueOHo-1a00paTopHOe 000py10BaHKE:

Jlek1MoHHBIE M PaKTHYECKHE 3aHATUSL TPOBOJATCS B Y4EOHBIX AyJUTOPUAX
reoJoru4eckoro (akyinbTeTa, YKOMIJIEKTOBAaHHBIX HEOOXOAMMOM y4eOHOI Me0enbio, B TOM 4Yucie
napThl U1 00YyYaIOUINXCsl, MUCbMEHHBIMU JOCKaMHU JIJIsl MeJia, pab0uruMHU CTOJIAMU U CTYJIbSIMU JUIS
npenojaBaTess, MyJIbTUMEIUHHBIM 000pyAOBaHHEM (IIPOEKTOP, HOYTOYK, 3KpaH). JIekunoHHbIE
3aHATHUS POBOJAATCS C JEMOHCTpaIMel pe3eHTaluii Ha MyJIbTUMEAUIHHOM 000pyI0BaHUH.

Jlns obecriedeHus MPaKTUYECKUX 3aHITHH MO TUCHUIUIMHE UMEIOTCS:

Tabnmuupl ¢ aHATUTHUYECKHMMM JAHHBIMH JJIS MOCTPOEHHS PA3JIMYHBIX TI'€OXMMHUYECKHX
auarpamm, rpadguyueckuil ¥ 1eMOHCTPAIIMOHHBIN MaTepHal s COOTBETCTBYIOIIUX JIEKIIMOHHBIX U
IIPAKTUYECKUX 3aHATUH.


https://elibrary.ru/title_about_new.asp?id=7767
https://elibrary.ru/title_about_new.asp?id=71079
https://www.springer.com/journal/410
https://earthref.org/
http://georoc.mpch-mainz.gwdg.de/georoc/Start.asp
http://georoc.mpch-mainz.gwdg.de/georoc/Start.asp

6.2. IIporpammHoOe obecnieueHnne:

Oneparmonnas cuctema: Windows 8/10

[Tporpammusie ipoaykTsl Microsoft Office Professional Plus 2010/2013 (kommoneHTsl MS
Exel, MS Word, MS Power Point), cBoOoaHO-pacupocTpansieMoe mpodeccHoHaIbHOES
nporpammuoe obecrnieuenue IsoploteR.

6.3. Texnn4yeckue H 3JIeKTPOHHbIE CPeICTBA 00yUEHUS:

[Tpomiecc oOydeHus: XapakTepu3yercss MPUMEHEHHEM TPAJAULMOHHBIX (HOpM MpOBEACHUS
JEKUMOHHBIX W JIaDOpaTOpPHBIX 3aHATHM C HCIOJNb30BAaHHMEM HWHTEPAKTUBHBIX PECYPCOB
(mpe3eHTanui, a TaKKe MPUMEHEHMSI CIIEHUAIN3UPOBAHHOTO IIPOrPAMMHOI0 00ECIIEUEHHs) B X01€
KOTOpBIX MpernojiaBaTeib BBICTPAWBAaET MOJENb Iepenadyd HH(OpMalMM, aKTUBU3HUPYS pa3HbIC
CTOPOHBI BOCHPHUSTHS Marepuaja CcO CTOPOHBI OOyYaromMXCs, B TOM YHCIE 3a CUéT
MEePUOANYECKOro OOCYXKICHHS IMOJaBaeMOro MaTepuasa moCcpeICTBOM JIUCKYCCHUH.

JlononHUTENbHBIE HCTOYHUKM HWHPOpPMALUMU U pecypchl (mpe3eHTanuu, y4yeOHas
auTepaTypa, CChUIKM Ha VHTepHeT-pecypchl), BBIIIOJIHEHHE M TOMOIIb B  BBIIOJHEHUH
CaMOCTOSITENILHOW PabOThl O0yYaromMXCsl, KOHCYIbTAllMM W (HUKCAlUs KOHTPOJS TEKyIIen
yCIIeBAEMOCTH OOy4YaloImUXCsi  00ecreyrBaeTCcsl MOCPEACTBOM  3JIEKTPOHHO-UH(POPMAIIMOHHOM
obpa3zoBarenbHbIi cpenbl MY, mocTymHON Ha CTpaHUIE TUCIUIUTHHEI pecypca https://educa.isu.ru/

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B pamkax peanuszauuu aucuumiinHbl «M30TOMHAs reoJorus» NpeayCMOTPEHbI CIeayIoIue
BUJIBI YUE€OHOM pabOTHI: JIEKIUH, PAKTUIECKUAE 3aHATHUS, CAMOCTOsTeNIbHAs padoTa 00yJarommxcs,
KOHCYJIbTaIMH.

I[J'ISI JOCTHIKCHHUS IIOCTABJICHHBIX ueﬂeﬁ npernogaBanvud AUCHHUILUIMHBL PCAIM3YIOTCA
CJIEAYIOIINE CPEACTBA, CIIOCOOBI M OpPraHU3aLIMOHHBIE MEPOTIPUATHSL:

- HU3YYCHUC TCOPCTHYCCKOIO Marcpuajia AUCHUILIMHBI Ha JICKOUAX C HCIIOJIB30BAHUECM
KOMIIBIOTEPHBIX U MHTEPAKTUBHBIX TEXHOJIOTUH;

- CAMOCTOSITETIbHOE M3YYE€HUE TEOPETUIECKOTO MaTepHalia JUCIUTUIMHBI C UCTIOIb30BaHUEM
HMHTEPHET-PECypCOB, MH(POPMAITMOHHBIX 0a3, METOAMYECKUX pa3pabOTOK, CHENHaIbHON yueOHOH n
Hay4HOU JIMTEPATYPBHI;

- 3aKpeIUIeHHEe TEOPEeTHUYECKOro Marepuana IMpH MPOBEJCHUM MPAKTUYECKUX 3aHATHH ¢
HCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO M HarjsigHoro (rpaduueckoro) mMaTepuaioB, CHEIHaIbHON
JUTEPaTyphl, BBITOJHEHHE WHANBUYAIbHbIX 3aaHUH.

[Ipr mpoBeAeHWHM JEKIMOHHBIX 3aHATHUH TPENnoJaBaTelb HCIOIB3YeT MOAETh Tepeaadn
uHpOpMalUU TOCPEICTBOM 0030pa COBPEMEHHOI'O COCTOSIHMS paccMaTpuBaeMoil MHpoOieMbl ¢
IIPUBJIEYEHUEM HHTEPAKTUBHBIX WMHCTPYMEHTOB, COYETAIOIIEr0 TaKue oOpa3oBaTeNbHbIE
TEXHOJIOTUU KaK MPOOJIEMHbIE M MHTErPaTUBHbIE JICKIUH C LIEIbI0 aKTHUBHM3ALUU y 00y4aroluxcs
aHaJIn3a, CHUHTEC3a, BOCIPHUATUA W MNOHUMAHUA I/IH(l)OpMaHI/II/I, BBICTpanBaHUA B XOI€ J'ICKHI/IfI
3JIEMEHTOB JIUCKYCCUI M BBIPAOOTKY HHTEpeca K TEOPETUYECKOMY MaTepuaiy.

JlaGopaTopHbIe 3aHATHS PEATM3YIOTCS TIOCPEIACTBOM OOYUYEHHS Yepe3 OIBIT, aKTHBU3AIIUIO
KOMaHJIHOW paloThl OOydYaloOUIMXCS, pPa3BUTHE MOJETU OTCTaMBAaHUS CBOEH MO3UIMU dYepe3
00CyXJIeHIE N3YYEeHHOTO MaTepuara.

CamocrosTenbHas paboTa NpeaycMaTpuBaeT IOBTOPEHHE W YIIyOJIeHWe HW3Yy4eHHOTO
MaTepuaiga B XOJe JIeKUMA U JabopaTopHbIX 3aHsATH. OHa HampaBlieHHAa Ha MPOpPabOTKY
MH(POPMAIMOHHBIX pecypcoB (yueOHOHM, CIIpaBOYHON M Nepuoauveckoil aureparypsl, MHTEepHET-
pecypcoB) uepe3 mpopadboTKy YIEOHBIX U ITAJIOHHBIX KOJIJIEKIIMA MUHEPAJIOB, COCTAaBIICHUE TaOIHUIL
JMAarHOCTHYECKUX CBOMCTB MHHEPAJIOB M 0030PHBIX KOHCIEKTOB, COJACPXKAIIUX JUArHOCTUYECKHE
CBOWICTBA MHUHEPAJIOB, OCOOCHHOCTH T€HE3UCa, OIPEEICHUSI TS PMUHOB M KPUTUICCKAN aHAIN3 TI0
KOHKPETHOW U3y4aeMoil TeMe C BHICKa3bIBAHUEM COOCTBEHHOT'O CYXKJIEHUS U apTyMEHTOB.
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https://educa.isu.ru/course/view.php?id=42730

VIII. OHEHOYHBIE MATEPHUAJIBI V151 TEKYIIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALIUA

8.1. Ouenounnie MmaTepuaJnl (OM)

[TpoBepka Tekylel yCHEeBAEMOCTH MPOXOJIUT B paMKaxX JIEKIIMOHHBIX U J1a00paTOPHBIX
3aHATUH B BUJE YCTHBIX OIPOCOB, TECTUPOBAHMUIO IO IMPOMIEHHOMY MaTrepualy, a TaKXKe II0
COJIEP>KaHUIO TOJIMOTOBJICHHBIX KOHCIEKTOB B PaMKaX CaMOCTOSITEIILHOM pa0OThl 00Yy4aroIIuXcs.
[TpoBenenne MPOMEXKYTOUHOM arrecTanMu B (opMe 3ayeTa TMpEeACTaBIsieT CcOo00il HTOrOBYIO
MIPOBEPKY MOJTYYCHHBIX 3HAHMS Yepe3 MHIMBUIYyaJIbHOE coOecel0BaHHE MOCPEACTBOM OTBETa Ha
BOIIPOC U3 NIEPEYHS BOIIPOCOB K 3aUETYy.

Kputepun nonydeHusi OTMETKH «3a4TEHO» - MPU OTBETE HA BOIPOC 0O0YYAIOUIHIICS XOPOLIO
OpUEHTHpPYETCd B TEPMUHOJIOTMH, pacKpblBaeT e€ro coaepxkaHus. B oTBerax Ha Bompoc
oOyJaroluicss MOXKeT JeNaTh OMIMOKH, HE BIUSIOLIUE B LIEJIOM Ha PACKPBITHE €ro COJep:KaHusi,
[Tpu 5TOM y4YUTHIBAaeTCS aKTHBHOCTH OOYYAIOIIErocsi B TEUEHHE MEPHOAA U3YYEHUS AMCLUUILINHBL,
OTBETHI Ha BOIIPOCHI TEKYIIEH YCIIEBAEMOCTH, YCIEIIHOE MPEOI0JICHUE TECTUPOBAHHUS.

OTMeTKa «HE 3a4T€HO)» BBICTABISIETCS B cJ1ydac OTCYTCTBUA CUCTCMATHUYCCKUX 3HAHUH IT1I0
JUCLUIUIMHE, YTO BBIPAXAETCS B HECHOCOOHOCTH OTBETUTh Ha 3aJaHHbI BoIpoc, JIMOO
00yYaroIuicsl TaeT OTBET CYIIECTBEHHO MCKaKAIOUIMIA CYTh 3aTparuBaeMoil Tembl. [lpn Hammunm
oMOOK B OTBETE HA BONPOC OO0YyYarOIIMICs MMOKa3bIBaeT HEMOHUMaHUe MpoOIeMbl WM IIpolecca,
YTO BBIPAXKACTCA B HCIIOJHOTC OTBCTA. B Takom cj1ydac, OTCYTCTBHUC WJIM HH3Kasd AKTHBHOCTDH
oOyyaromerocss B TEUEHHE TEOPETHUYECKOro OOyuYeHUs, BBIPAKEHHOE B OTPHULIATEIIBHBIX
MIOKAa3aTesiX TEKYyHIeH ycrneBaeMOCTH (pEeryjsipHble IPOMYCKM JIEKUMOHHBIX U NPAKTUYECKUX
3aHATUN WM UX OOJBIIOE KOJIMYECTBO, OTCYTCTBHE OTBETOB B PAMKaxX YCTHBIX OINPOCOB) Oyzder
OOBEKTUBHBIM TIOKAa3aTelIeM IPHU OICHKE HEYIOBJICTBOPHUTEIBHOW CTEIEeHH C(HOPMHPOBAHHOCTHU
2JIEMEHTOB KOMIIETEHLIUU U €€ NHIUKAaTOPOB, OIIPeeIeHHbIX B paszeie 111

8.1.1. OneHo4yHbIe MaTepHAJIbI A/ IPOBEPKH TeKYLIeH ycreBaeMoCTH

Martepuansl 1Jis1 IPOBEACHUS TEKYIIEro KOHTPOJIS 3HAHUM CTY/ACHTOB:

Komnerenuun
Ne Bup xonTpos KoHTpoJsmpyeMsblie TeMbl (pa3aeJibl) (KOMITOHCHTL),
n/H A P poTHpy pasi KOTOpbIE
KOHTPOJIMPYIOTCS

VYcrabrit ompoc / p—

! ; Paznen 1 (cm. m.4.3) AKis.
TECTUPOBAHUE WK s »
VYcrabrit ompoc / p—

2 ; Paznen 2 (cm. 1m.4.3) AKics.
TECTUPOBAHUE WK s »
VYcrabrit ompoc / p—

3 ; Paznen 3 (cm. 1m.4.3) Ao,
TECTUPOBAHUE WK e »
VYcrabrit ompoc / p—

4 P Pasnen 4 (cm. 1.4.3) AKri.1
TECTUPOBAHUE WK e »
VYcrHbrit ompoc / K

5 P Pasmen 5 (cm. 11.4.3) Hll TTKe. 1
TECTUPOBAHUE MKine
VYcrHbrit ompoc / K

6 P Pazmen 6 (cm. 11.4.3) Hll TTKe. 1
TECTUPOBAHUE MKine
VYcrHbrit ompoc / —

7 P Pasgen 7 (cm. 11.4.3) HI[KnKm
TECTUPOBAHUE MK
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Bonpocs! 1J1s1 NOATOTOBKH K YCTHBIM OIPOCAM NPH NPOBeAeHUH NPOBEPKH TeKyllei
yCIeBaeMOCTH

HazoBuTe 351eMeHTapHbIe YaCTUIIbI, U3 KOTOPBIX COCTOSIT aTOMBI AJIEMEHTOB.

UYT0 Takoe paAOaKTUBHOCTh U 3aKOH PaJUOAKTUBHOIO pacnaaa?

Kakue tunsl paguoakTUBHOIO U3ny4yeHus: Bel 3Haere?

Uto Takoe U30TOMbI?

Urto Takoe aromHas Macca?

HazoBute BaxkHeiime 3a1aud U30TOMHOM T'€OJIOTHH.

HazoBuTe 0OCHOBHBIE CHCTEMBI MacC-CIIEKTPOMETPOB U 0XApAKTEPU3yUTE X HA3HAUCHUE.

JlaiiTe XapaKTepUCTUKY Pa3IudHbIM MACC-CIIEKTPOMETpaM

HazoBute »srnemMeHTapHble 4YaCTHUIbI, HMEIOLIME OTHOIICHHE K OOCYXACHUIO MpodiieM

M30TOITHOM T'€0JIOTUH.

10. Yro Takoe auarpaMmma HYKIUJOB?

11. Ha3oBUTe €QuHULBI WM3MEPEHHS COOTHOLUEHHS KOJIMYECTB IMPUPOIHBIX H30TOIOB OJHOIO
3JeMEHTAa.

12. O6bsacHuTE Mapagokc aedekra Macc HyKIUI0B.

13. JlaiiTe XapaKTepUCTUKY H30TOIaM, U300apaM U M30TOHAM.

14. Ha30BUTE OCHOBHBIE METO/IbI H30TOMMHOW F€OXPOHOJIOTUH.

15. Ot yero 3aBUCUT CTAOMIBLHOCTH HYKJIUIOB?

16. YpaBHeHue omnpeaencHus BO3pacTa reoIoTHYecKuX 00bEeKTOB.

17. Yro Takoe ppakiimoHupOBaHHE CTAOMIIBHBIX H30TOIIOB?

WX N R WD =

JleMOHCTPAIMOHHBII BAPHAHT TeCTAa /IS IPOBedeHHs] IPOBEPKH TeKYllleil ycneBaeMoCTH

1. 30TOMmEI 5TO:

A. Slnpa aTOMOB OAHOTO XMMHUYECKOTO 3JIEMEHTA C OJUHAKOBBIM KOJIMYECTBOM IMPOTOHOB,
HO pa3HbIM KOJIMYECTBOM HEUTPOHOB

b. flnpa aTtomMOB € OIMHAKOBBIM KOJIMYECTBOM HEUTPOHOB, HO Pa3HBIM KOJUYECTBOM
IIPOTOHOB

B. Snpa aTomOB ¢ 0OIMHAKOBBIM MAacCOBBIM YMCIIOM, HO Pa3HbIM KOJIMYECTBOM IMPOTOHOB U
HEUTPOHOB

2. CtaOuibHbIE U30TOMBI CTPOHIIUS BKIIOYAIOT B CEO:
A.¥'sr, ¥sr

b. 84Sr, 868r, 87Sr, 83r

B. Sr, ¥'sr, ?'Sr

3. B ConneuHoit cucteme 00Jbliee pacnpoCTpaHEHUE UMEIOT AJIEMEHTHI:
A. C 4eTHBIM NOPSIIKOBBIM HOMEPOM
b. C HeueTHBIM MOPSIKOBEIM HOMEPOM

4. Rb-Sr MeTo1 M30TOMHOTO TATUPOBAHUSI OCHOBAH Ha:
A. PagnoakTuBHOM pacmaje 8"Rb u ero MpeBpaIICHUU B 7Sr
b. PaguoakTuBHOM pacnane 88Sr

5. Kakoii BuJ1 paAn0akTUBHOTO pacIiajia XapakTepeH AJIst ¥Rb?
A. o—pacnaj
b. B—pacman
B. y—pacnan

6. C moMol11pI0 Kakoro mpubopa u3MepsitoT U30TOMHBIE OTHOIICHHSI B 00pa3mnax?
A. MuKpo30H[I
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b. Macc-cniektpomeTtp
B. DnexkTpoHHbBII MUKPOCKOIT

7. KocMoreHHbIe pajdoOHYKIN/bI BKIIFOYAIOT B ce0s:
A. *C,*°Al, Be

5 Rb. “Sm

B. 235U’ 2385 2227y,

8. [Ipu paMoakTUBHOM pacriajie 47Sm MIPOUCXOJUT 00pa3oBaHUE:
A. "Eun —dvacTuIpl

B. 'Nd u a-uactus

B. PaguoakTuBHbI pacnan 7Sm ne MPOUCXOUT

9. Ilpu panroakTUBHOM pacmnaje 28y MIPOUCXOUT 00pa3oBaHUE:
A. 2%pp

B. ¥Sr

B. *Ar

10. M3oTombl, 00pa3yromnirecs: B pe3ysibTare paguoakTUBHOTO Paclaja, Ha3bIBAIOTCS
A. MarepuHckue

b. Pogurensckue

B. Jlouepnue

8.1.2 OueHouyHble MaTepHasbl IJIA MPOMEKYTOYHOH aTTecTauuu B popme 3auera

b=

W

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Hepeqeﬂb BOIIPOCOB U 3aJaHuH K 3avuery

IIpuMepHBbIii NepedyeHb BONPOCOB K 3a4eTy:
[IpenmeT 1 UICTOKH U30TONTHOM T'€OJIOTHHU.
OCHOBBI MacC-CIIEKTPOMETPUUECKOTO aHAJIU3A.
Bozpact 3emnu 1 HakoIuieHHE 3HaHUM O HEM.
Hcropust pa3BUTHs M30TOIHOM T€OJOIMM KaK CaMOCTOSITENIBHOTO pasjliena HayK o 3emile H
METOJIOB HCCIIE0BaHNUS.
BHyTpeHHE CTpOoeHNE aTOMOB U 3aKOH PaJli0aKTUBHOI'O pacnaja.
Cucremaruka siiep: M30TOIBI, W30TOHBI, M300aphl; aTOMHas Macca; CTaOWIBHOCTH SIAEP U
pacpoCTPaHEHHOCTh N30TOIOB; 3aKOHBI PaJIMOAKTUBHOTO Paclaaa U HaKOIUICHUS.
Pacrniag paaroakTHBHOTO POAMTENBCKOTO HYKJINA 10 CTAOMIIBHOTO JOYEPHEro HYKJIN/A.
Rb-Sr meton onpenenenus Bo3pacta nopoJ.
I'eoxumust Rb u Sr.
JlatupoBaHue pyouauiicoepkamux MUHEPAJIOB B MarMaTHUECKUX TOPHBIX OPOAAX.
JlatupoBanue MarmaTuueckux nopoj Rb-Sr meronom.
HatupoBanue Mmetramoppudeckux nmopoa Rb-Sr merogom.
XUMHUYECKUE COCTABBI IBYKOMITOHEHTHBIX CMECEH.
Sm-Nd metox onpenenenus Bo3pacra.
W3oromHas sBoaromust Nd.
Omnpenenenue Bo3pacTa MarMaTHUecKux mopoji Sm-Nd metogom.
Omnpenenenue Bo3pacta Meramophuyeckux mopoa Sm-Nd metogom.
U-Th-Pb meron onpenenenus Bo3pacra.
Huarpammsl ¢ koukopauent 1ist U-Pb nzoTonHoii cuctemsi.
@pakimoHupoBaHUe CTAOMIBHBIX H30TONOB O B re0J0rMYecKUX Mpoleccax.
OpakuMOHUpPOBaHKE CTAOMIBHBIX U30TONOB H B reosornyeckux mporeccax.

22. (DpaKL[I/IOHHpOBaHI/IC CTaOUIBHBIX U30TOIOB C B Ire0JI0rHUYEeCKUX nmponeccax.
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PaspaboTuHK:

IIpennogaBarens. /q %"
# B.A. benses

KaHI. Ie0I.-MHHepall. HaYK <

Ilporpamma cocraBneHa B cooTeercTBuM ¢ TpeGoBamumsmMu @OI'OC BO no mampasreHuro
noproroeku 05.03.01 T'eonorms, yreepiaeHHoro npukazom Ne925 MunoGpuayku Poccum ot
07.08. 2020 r.

ITporpaMma paccMOTpeHa Ha 3aceaHuH Kadeaps! MONe3HEIX HCKOTaeMEIX.

Ipotoxon Ne & ot « 76 » o btdip?nC; 2021 .
W.o. 3aB. kadeapoi mﬁ—/} C.A. Cacam

Hacmoswyas. npozpamma, ne moxcem Owimb 60cnpoussedena Hu € Kakou (popue bes

npedsapuinesibHo20 RUCLMENHO20 paspeuiens Kageopul-paspabomyuxa npo2pammel.
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