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. HEJIN U 3AJIAYU JUCHUTTJINHBI (MOAYJIS):

[MpenoaBanre MUCHMIUIMHBI JIOJKHO C(HOPMHPOBATH y CTYIEHTA IEIbHYIO CHCTEMY
MIPEJICTABICHHUA 00 OMpeIeTICHNH BO3pacTa re0JOTHIECKIX 00bEKTOB, UCIIOIb30BAHUN U30TOIIOB
XUMHYECKHX JJIEMEHTOB TIPU HCCIICAOBAaHUHM MPHUPOIHBIX TPOIECCOB, W BO3MOXKHOCTH
PEKOHCTPYKIINI MMapaMeTPOB T€OJIOTHUECKUX TTPOIIECCOB.

Leap AUCOMNJIMHBI — JaTh CUCTEMATHUYECKUE 3HAHMUS O CYIIECTBYIOIIMX H30TOIMHBIX
METOJIaX HUCCIICJIOBAHHIA M IOKa3aTh BO3MOXKHOCTH HCIOJIB30BAHUS PA3HBIX AHATUTHUYECKUX
METOJIOB B IIPAKTUKE T€0JIOT0-PAa3BEIOYHBIX U HAYYHO-HCCIICIOBATEIBCKUX PaboT.

3apaun:

- O3HAKOMHThH CTYJCHTOB C BHYTPEHHHM CTPOCHHEM aTOMOB 3JIE€MEHTOB, COOTHOIICHUEM
YACTHUIl UX COCTABJISIFOIIMX U TTOKA3aTh CXOACTBO U PAa3IMUUe CBOMCTB 00Pa3yIOUXCS MPU ITOM
HYKJIM]IOB;

- O3HAKOMHTH CTYJCHTOB C TEOPETHUYECCKUMU OCHOBAMH PA3IMYHBIX H30TOITHBIX METOJIOB
JATUPOBAHUS TOPHBIX MTOPOJ] M BO3MOKHOCTSIMH PEKOHCTPYKIIHH MAIE000CTaHOBOK;

- MOKa3aTh 3HAUYEHUE W O0JACTH MPUMEHEHHS KaKIOTO0 METOJla B MPAKTUKE HAYYHO-
UCCIIEIOBATEIbCKUX PA0OT;

- OOBSCHUTh TPHYWHBI, BIHSIONIMEC HA BBHIOOP TOTO WJIM WHOTO METOJIa H30TOITHO-
rCOXMMUYECCKHX HCCIICIOBAHUN;

- OCBOWTH HHTEPIIPETAIMI0 HM30TOIMMHO-TCOXMMUYCCKUX JIAHHBIX W  HCIIOJIb30BaTh
pasInYHbIC CIIOCOOBI UX 00PabOTKH.

Il. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

YueOnas aucuuiimHa (Moxaynb) «M30TomHas Treojorus» OTHOCHTCA K  YacTH,
dbopmupyeMOil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUM.

Jns u3yyeHus: JaHHOW y4eOHOW JUCHUIUIMHBI (MOAYJIA) HEOOXOIMMBI 3HAHUS, YMEHUS U
HAaBBIKH, ()OPMHUPYEMBIC TPEIIICCTBYIOIMIMMH JUCIUILTHHAMA: «OQ0was 2eonoeusny, «Xumusy,
«Qusuxay, «Munepanoeusy, «llempoepapusy, «JIumonocus», «Memoodwvi uccredosanus
MuHepanbHo2o eeujecmeay, «leoxumusny, «l eoxumuueckue memoovl HOUCKO8 MECMOPOHICOCHU
Nnone3Hblx UcKkonaembulixy, «l'enemuuecxas MUHEPAIo2UsLy, «llaneoxnumamuueckue
PEKOHCMPYKYUUY.

3HaHUsI, YMEHUS U HaBBIKU, GOpMUPYEMBbIC JaHHOW y4eOHON AMCUUILITHHONW HEOOXOIUMBI
JUISI IOATOTOBKY U BBITIOTHEHUS BBIMTYCKHON KBATM(UKAIIMOHHON PaOOTHI.

I11. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCLHUITJIMHBI
[Tpouecc ocBOeHMS JUCIUIUIMHBI HAaNpaBlieH Ha (JOPMHUPOBAHHUE JIEMEHTOB CIIEAYIOLINX
komnereHIMi B coorBercTBUU ¢ PI'OC BO n OIl BO no nanHOMy HanpaBJIEHUIO NOATOTOBKU
npoduns «I'eonorusi»:



IlepeyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHS 10 AUCIHHUILIAHE (MOAYJII0),
COOTHECEHHBIX C HHIMKATOPAMH JOCTHKEHHs] KOMIIeTeHIIUH

Komnerenuus HNuaukaropbl Pe3yabTarsl 00yyeHus
KOMIIETeHIHI
3HaTh: O00BEKT U METOJbI
HCCIEeI0BaHUSA WU30TOITHOU
re0JI0T1H;
M Ks.1 YMeTh: 10IH30BATHCS YUEOHOH U
Ocymectenser coop u CIIPABOYHOU TF€OXUMHUYECKON
CTPYKTYPHPOBAHHE } ITHTEpATYPO;
re0JIOTMYECKOM MOJIEBOM U
1a60paTOPHOM Baaners:
I/IH(bOpMaL[I/II/I [IpUHOUIIAMHA C60pa n
CTPYKTYPUPOBAHUS
TIK-5 FEOJOIMYECKUX  MaTEpHAIOB U
Cnoco6eH caMOCTOATENBHO JAHHBIX ISt NpoBe/IeHHS
WJIM B COCTABE KOJUJIEKTHBA NATbHEHIIIX HCCIeI0BAHMI
o0OpabarbIBaTh U
OCYUIECTBIIATh
MHTEPIIPETALIHIO 3HaTh: NPUHLHUIIBI
T'e0JIOrHUECKHX, UCTIOJIb30BAHUSI  CTAOMJIBHBIX M|
e p— PaAMOTrE€HHBIX HU30TOIHBIX CUCTEM
Kk 2 B T€OJIOTHH.

reo(pU3NIEeCKUX JaHHBIX

Hcnons3yer coBpeMeHHbIE
METO/bl U TEXHUYECKUE
cpelcTBa Juisi 00pabOTKU U
MHTEpIIpETaluu
re0JIOTHYECKHX,
reOXUMHUYECKUX U
reo(pU3NUeCcKUX JTaHHbIX

YmMmers: MHTEPIPETUPOBATH
IE€OXMMHUYECKYI0 M  M30TOIHYIO
uH(pOpMalnIo;

Baaners: HaBblkamMu 00pabOTKU

IFE€OXMMHUYECKUX U  HM30TOIMHBIX
JTAHHBIX; rpadpu4ecKuMu
METOAAMU IIOCTPOEHMSI
F€OXUMHYECKUX M  HU30TOMHBIX
JarpaMm.

[1K-6

CriocobeH npuHUMAaTh
y4acTHe B COMIPOBOXKICHUH
NPUKIIaJHBIX HAYYHBIX
WCCIIEIOBaHUN

WK rike.1

BuanTt BO3MOKHOCTH
MIPOBEICHUS NTPUKIIATHBIX
HaY4YHBIX HCCJIEOBAaHUN
IIPY OCYILECTBICHUU
pa3HbIX BUIOB
re0JIOTHYECKUX paboT

3HaTh: 00IIeTEOpETHIYECKUE

npeaCTaBICHUA 00 HU30TOITHO-
ICOXUMHNYCCKUX MCTOJJax
HUCCIICOAOBAHUA.

Ymern: BbIOUMpaTh U NPUMEHSTH

METOJIBI W30TOITHO-
rE€OXMMHUYECKUX  HCCIEeIOBAHUMN
JUISL  PEKOHCTPYKIMHM  (PU3HUKO-
XUMHUYECKUX  OOCTaHOBOK M
BO3pacTa TOPHBIX TIOpPOA |
00pas31oB;

Baagern: HaBBIKaMH
NPEJCTAaBICHUS  T'€OXUMHUYECKUX
JTAHHBIX




WK k6.2

[TpuHMMaeT yyacTHe B
OTIpe/ICIEHHBIX BUAAX
MPUKJIAIHBIX HAyIHBIX
HCCIIEIOBAHUX B 00JIaCTH
npodeccnoHaIbHOM
JIEATEILHOCTH

3HaTb: O0JACTH  NPUMEHEHUs
OCHOBHBIX ITOJIOKCHUIT M30TOMHOMU
r€0JIOTUH

YMeTb: CTPOUTH U aHAJIU3UPOBATH
IIOJIyYEHHBIN Marepuall B
rpaduveckoi u TaOTMYHON
dbopMe; Ha OCHOBE MOITYYCHHBIX
JaHHBIX  JenaThb  BBIBOJABI O
JATUPOBKAX M3Y4aeMbIX OOBEKTOB.

Baapers: MPUHLUAIIAMUA
71a00paTOPHOTrO WCCIICJOBAHMUS
TFCOXUMHUYECKHUX poo

COBPEMCHHBIMHN aHAJIUTUYCCKUMU
MCTOJaMMU.




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJIUHBI (MOAYJIsI)
O0beM AUCHUILTUHBI COCTABISET 3 3a4ETHBIE €IMHUIIBI, 9YTO cOOTBeTCTBYeT 108 akamemudecknm yacam, B TOM 4uciie 4 gaca Ha 3a4er.

dopma NpOMEKYTOUHON aTTECTALUU: 3aYeT.

4.1 Coz[epmafme AMCUMILUIMHBI, CTPYKTYPHUPOBaHHOE€ IO TeMaM, C yYyKa3aHHEM BH/0B y‘leﬁHBlX 3aHATHI M OTBEJEHHOI0 HAa HHX

KOJUYECTBA AaKAACMUYCCKUX YaCOB

Bunbi yuedHoii padorhl,
BKJIIOYASl CAMOCTOATEJIbHYI0 padoTy o0y4arommxcs,
5 NPAKTHYECKYI0 MOATOTOBKY H TPYA0EMKOCTh
w B yacax
g = ( wacax) Dopmbl
2 § E = TEeKyLIero
e 54 £ g KonrakTHasi padora npenoaapareJis ¢ S KOHTPOJIA
Ne g gl 22 00yJaI0IUMHECS s yCIeBAEMOCTH;
Pa3aen qUCHUILIMHBI/ TEMa S ° < o =
1/H 5 = S s = $opma
© 2 - = ?3 NPOMEKYTOYHOI
E E C / 5 =z arrecranuu
- S eMHHApPCKHe n
= = npaktiuyeckne/ | Koncynn- g
= Jlexkuuu =
JabopaTopHbie Tauuu 2
3aHATHS z
©)
Paznen 1. Beenenue 2 2 YCTHBII ompoc
CTHBIN ompoc /
Pa3,[[eﬂ 2. 3aKoH paaArOaKTUBHOI'O paciiaaa. y P
TECTUPOBAHHE
) yCTHbI# ompoc /
3 Paznen 3. Rb-Sr meron onpenenenust Bo3pacta 12 4 4 8 ——
4 Pasnen 4. M3otonnas cucreMaruka 10 4 4 8 YCTHBII ompoc /
ABYXKOMITIOHCHTHBIX cMecei. J(ISDI TECTUPOBAHUC
5 Paznen 5. Sm-Nd meron onpenenenus Bo3pacta u = 4 8 8 8 YCTHBIH ortpoc /
u3oronHas reosorust Nd u Sr B nopojax. 3 TECTHPOBAHNE
2]
CTHBIH orpoc /
6 Pasnen 6. U-Th-Pb merox onpenenenus Bospacra. 6 4 4 8 Y P
TECTHPOBAHHE
yCTHBIN ompoc /
7 Pasgen 7. CtaOuIbHbBIE H30TOIIBL 4 4 1 6 TecTHpOBaHHE
3a4ver
Bcero 108 0 28 28 1 46+1 ’

4 yaca




4.2 TlnaH BHeAYIMTOPHOIi CAMOCTOSITEILHOI Pa00THI 00yUAIOIIUXCS 10 TUCIIUIIJIHHE

CamMocTosiTe1bHast pa60oTa 00y4aromuxcst

=
= 4
EE2| &
o Eg=2| § Yue6Ho-
£ =2z 3 | Ouenounoe MeTonYecKoe
g HasBanme pa3gena, TeMbl . - g s obecmeyeHue
5 Buj caMoCTOSITEIBbHOI padoTh E 2 2 - = CPeIcTBO .
) 25 EE CaMOCTOSITEJILHOI
= 22 8 padoTb1
g =2 g
&= gl °
>
Pasnen 1. [IpeaMeT M HCTOKM U30TOIHOM T€0I0rud. MeTob Pabora ¢ mreparypoi, .
COCTaBJICHHE KOHCIIEKTa C BbleeHueM | 24-25 2 yCTHBIN onpoc | pasgen Va, Nel,2,3
HU30TOIIHOI'O aHaJIu3a. OHpeZ[eJ'IeHI/Iﬁ TEPMHHOB
Pasnen 2. BHyTpeHHee CTPOEHHE aTOMOB M 3aKOH Pabora ¢ miteparypod, .
COCTaBJICHUE KOHCIIEKTA C BeleneHueM |  26-27 6 CTHBIH OIIPOC asngen Va, Nel,2,3
¥ p p
PaIMOAKTUBHOTO pacmaja. ompenenenyii TEpMUHOB
Pabora ¢ nureparypoi, asnen Va, Nel 2.3
Paznen 3. Rb-Sr meTon OIIpeaeICHHUS BO3pacTa MOpOoI. COCTaBJIEHHE KOHCIIEKTA C BhIenenuem | 28-29 8 YCTHBI# O1poc P a3 e.le V_6, ’
’§ OTIpe/IeNICHHI TEPMUHOB Pl
5 (Pasmen 4. 30TONHAs CUCTEMATHKA JBYXKOMIIOHEHTHBIX Pabora ¢ murepatypoi, . pasnen Va, Nel,2,3
2 . COCTaBJIeHHe KOHCIeKTa ¢ Boiienenuem | 30-31 8 YCTHBIH onpoc
CMECEH. o pasnen VO
OTIpeIeNICHUI TEPMUHOB
Pabora ¢ nurepaTtypoi,
Paznen 5. Sm-Nd METOO OIIPEACICHUA BO3pacTa U UI30TOITHAA | cocTaBieHHE KOHCIIEKTA C BEIACICHHEM 32-33 8 CTHBI OIPOC pasnen Va, Nel,2,3
reosyiorust Nd u Sr B mopojax. METOIOB aHAJIM3a M OTIPEIEIICHU Y P pasnen V6
TEPMHUHOB
Pabota c nuteparypoi, asnen Va, Nel 2.3
Paznen 6. U-Th-Pb meTox onpenenenus Bo3pacra. COCTAaBJICHHE KOHCIIEKTa C BbiiesieHneM |  34-35 8 YCTHBIIT 0TPoC p 0 eljl \/_6’ ’
ONPEJEIICHUN TEPMUHOB pasa
Pabota ¢ nutepatypoi, asgen Va Nel 2.3
Pasnen 7. CTaOuIbHBIC U30TOIIBI. cocTaBJIeHHE KOHCIIEKTA C BhienenueM | 36-37 6 yeTsiit onpoc | P s eJ’T V6
OIpeIeNICHHI TEPMHHOB pasi
OOmmii 06beM CaMOCTOSTENBHOU pabOTHI 10 AUCLUITIIMHE (Jac) 46




4.3 Conep:xaHue yueOHOro MaTepuasia

Pasnen 1. Bsenenume. Ilpeamer u  uCTOKM M30TONHOW reosnorud. OCHOBBI Macc-
CIEKTPOMETPUUECKOT0 aHanu3a. Bo3pact 3eMian u HakomuieHue 3HaHUM o HeM. Mcropust pa3BuTus
M30TOIMHOM Nr€0OXMMHUU KaK CaMOCTOSITEIBHOTO pa3jiesia HayK 0 3eMiie U METOJI0B HCCIIeA0BaHNUS.

Pa3znen 2. BHyTpeHHee cTpoeHUE aTOMOB U 3aKOH PaJuOaKTUBHOrO pacnaja. Cucremaruka
AJIep: U30TOIbI, U30TOHBI, U300aphl; aTOMHAsl Macca; CTaOUIIBHOCTD SIACP U PacCIpPOCTPAHEHHOCTD
M30TOIOB; 3aKOHbl paJMOaKTUBHOIO pacnaja U HakomeHus. Pacmag paguoakTHUBHOIO
POIUTENBCKOTO HYKJIMJIA 10 CTAOUIILHOTO JOYEPHETO HYKIIH/IA.

Paznen 3. Rb-Sr meron ompenenenust Bo3pacta mopon. I'eoxumus pyOuaus U CTPOHIIHUS;
JaTUpOBaHUE PYOHAMIiCOAEPKAIIUX MUHEPAJIOB B MarMaTH4YE€CKUX TOPHBIX MOPOJaX; JaTUPOBAHUE
MarMaTHYECKUX MOPOJ U U30XPOHHBINA METOJI; AATUPOBAHHE METAMOP(HUIECKUX TOPOJI.

Pazgen 4. M3oTonHas cuctemMaTHKa JBYXKOMIIOHEHTHBIX CMeced. XHMMHUYECKHE COCTaBbl
JBYKOMIIOHEHTHBIX CMECEH; JBYXKOMIIOHEHTHBIE CMECH, HMEIOLIME pa3JINYHbIE OTHOIICHUS
87Sr/8°Sr; 6uHapHEIE cMecH ABYX NIEMEHTOB C Pa3INYHBIME H30TOMHBIMH OTHOIIEHUAMH.

Paznen 5. Sm-Nd meton onpenenenus Bozpacta u u3otomnHas reojorust Nd u Sr B mopogax.
["'eoxumust camapusi 1 HEOJUMa; U30TOIHAs SBOJIIOLMS HEOMMa; OIIpE/IeJICHHE BO3pacTa camapuil —
HEOJIMMOBBIM METOJIOM MarMaTH4YeCKHX U METaMOP(PUIECKUX TOPO/I.

Pasnen 6. U-Th-Pb meton onpezencuus Bo3pacra. ['ecoxumus ypaHa v TOPHS; PS/Ibl paciiaia
ypana u Topust; uzoronusie U-Th-Pb MeTomb! onpeencHus Bo3pacta, iuarpaMma ¢ KOHKOPAUEH.

Paznen 7. Crabunpabie n3otonsl. M3oromsl H, C, O, nx ¢ppakunoHUpOBaHUE B MPUPOIHBIX
mpoleccax U MpUMEHEHUE B Ie0JIOTHH.

4.3.1 IlepeyeHb CeMUHAPCKHUX, MPAKTHYECKUX 3AHATHI U JIa0OpPaTOPHBIX padoT

TpynoemkocTb
HaumenoBanue
Ne (gac.) dDopmupyembie
Ne CeMHHApOB, OneHo4HbIe
Paszgena W3 Hux KOMIIeTEeHIIMH
/H NMPaKTHYECKUX U Bcero cpeacTBa %
U TeMbI NpaKTHYecKast (MHAMKATOPBI)
J1aGOpPATOPHBIX padoT 4acoB
MOJATOTOBKA
[Ipeamer u HCTOKH
H30TOMHOM I'e0JI0THH. . N IKrks.1
1 1 2 - YCTHBIH OIPOC
MeToabl HK30TOMHOTO W Krks.2
aHaJIM3a.
Buytpennee ctpoenue N
yTp P YCTHBIi1 orpoc/ W Kriks.1
2 2 aTOMOB U 3aKOH 4 -
TECTHUPOBaHUE WU AKrnks2
PaJnOaKTUBHOTO pacmaa.
3 3 Rb-Sr meTox onpenenerus 4 i YCTHBIH onpoc/ N IKrike.1
BO3pacTa IOpoL. TECTHUPOBaHUE W Krke.2
M3oronHas cucremaruka .
yCTHBIH onpoc / N Krke.1
4 4 JIBYXKOMITOHEHTHBIX 4 -
N TECTHPOBAHHE W IKrnke2
cMmeceil.
Sm-Nd metoz onpeeneHus
5 5 BO3pacTa U U30TOIHAs 6 ) YCTHBIN onpoc / N AKrke.1
reosiorust Nd u Sr B TECTUPOBAHUE N AKrike2
OpoAaax.
6 6 U-Th-Pb meton 4 i YCTHBIN omnpoc / N/TK k6.1
OIpe/iesieHHs BO3pacTa. TECTUPOBAHUE N AKrike2
CTHBII ompoc / N/TK k6.1
7 7 CraOWJIbHBIC H30TOIIHI. 4 - y P A
TECTHPOBAHKE WK k6.2

4.4. MeTonnueckne yKa3aHHs 110 OPraHU3aNMU CAMOCTOSITeIbHON padoThl

Jlis  BBINOJIHEHHS CAMOCTOSATEIbHOM paboThl OOydaromMHCs JOJKEH MOJyYUuTh B
O01OIMOTEKE PEKOMEHIyEMYI0 OCHOBHYIO M JIOTIOJTHUTEIBHYIO JIUTEPATYypy, a TAKKe€ O3HAKOMHTHCS
C BO3MOXHOCTSIMH JIOCTylla K IIEpUOAMYECKUM U3JaHMsAM. B mponecce BBIIOJIHEHUS
CaMOCTOSITENIbHOW  paboThl  OOyYaroIMICS JOJDKEH CTPOro  CIIEAOBaTh  PEKOMEHJAIMAM




npenojaBaTessi, KOTOPhI OH OPMYJIHPYET B XOJIe€ OCBOCHUS COOTBETCTBYIOLIEH TEMBbI B paMKax
paboThl HA JIEKIIMOHHBIX U MPAKTUUYECKHUX 3aHATHUIX. BaKHBIM acTieKTOM CaMOCTOATEIbHONU pabOThI
SBJISIETCS] TIOBTOPEHUE T€OXMMUYECKUX TEPMUHOB M MOHSATUH, 3aKPEIUICHHE HABBIKOB MOCTPOCHUS
FEOXUMHUYECKHX AUAarpaMm, pabOThl C TCOXUMUYECKUMH TaHHBIMU U UX UHTEPIIPETALINH.

4.5. [IlpumMepHasi TeMaTHKA KYPCOBBIX PadoT (IPOEKTOB): He MPexyCMOTPEeHbI

V. YYEBHO-METOJAUYECKOE U MTH®OPMALIMOHHOE OBECHIEYEHUE
JUCLUILIMHBI (MOLY.JIS)

a) nmepeveHb JUTEPATYPHI

1. Koznor B.JI. Bsenenne B reoxumuto [Tekcr] : yde6. mocoome / B. JI. KoszmoB ;
WpkyTckuii roc. yH-T. - 2-€ u34., ucnp. u jgon. - Upkyrck : U3n-so UT'Y, 2007. - 219 c. : un. ; 20
cM. - bubimorp.: ¢. 211-215. - ISBN 978-5-9624-0153-9 (86 3k3)

2. Pacckazos, Cepreii BacunbeBud. Pagnon30oTonHbie METOABI XPOHOJIOTHH T'€OJIOTHYECKHX
npoueccos [Teker] : yue6. mocobue / C. B. Pacckazos, 1. C. Uysamosa ; per.: C. I1. [Ipumuna, C.
. dpuns ; Upkyrckuit roc. yH-1, Poc. akan. Hayk, Cu0. otn-nue, MH-T 3eMHOI KOpbI. - UpKyTCk :
Wzn-Bo UT'Y, 2012. - 300 c. : wi. ; 25 cMm. - bubauorp. B konrie rias. - ISBN 978-5-9624-0689-3. —
12 3K3eMILISIpOB.

3. SxoeneB JI.A., Pagomckas T.A., Boponnos A.A., bymsix A.E., ®énopo A.M. Obmas
reoxumusi: yueoHoe nocooue. - Upkyrck: M3a-so UI'Y, 2019. 301 c. (20. sk3)

0) neproguYecKue U3TAHUSA

1. «I'eoxumus» — xypHan Poccuiickoll akageMuu HayK, JOCTYII ¢ KOMIIbIoTepoB cetu UI'Y
uyepes mopran E-library: https://elibrary.ru/title_about new.asp?id=7767

2. «/loxnaner akagemuu Hayk» (o 2020 r.) «/lokmaner akanemun Hayk. Hayku o 3emie» (¢
2020 r.) — xxypHan Poccuiickoil akanemuun Hayk, 10ocTyn ¢ kommnbsiorepoB cetu UI'Y yepes mopran
E-library: https://elibrary.ru/title_about new.asp?id=71079

3. «Contribution to Mineralogy and Petrology» — >xypHan u3garensctBa Springer, 10CTyH €
komibioTepoB cetu UI'Y, anextponHas ccpuika: https://www.springer.com/journal/410

B) 0a3bI JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHBIE H TOUCKOBbIE CHCTEMbI

baza nmaHHBIX COCTAaBOB OCHOBHBIX T€OXHMHYECKHX pe3epByapoB U KOA(P(HUIIHMECHTOB
pacnpenenenus (EarthRef) https://earthref.org/

baza nannpix GEOROC (I'eoxumusi mopoJ; OKeaHOB M KOHTHHEHTOB) http://georoc.mpch-
mainz.gwdg.de/georoc/Start.asp

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIYJISA)

6.1. YuyeOHo-1a60paTOpHOE 000py10BaHMeE:

JIGKIIMOHHBIE ¥  TPAKTHYECKUE 3aHATHA MPOBOMATCS B  y4YEOHBIX  ayIHTOPHUSX
re0JIOTHYECKOro (aKyabTeTa, YKOMIJIEKTOBAHHBIX HEOOXOAMMOM yueOHO Mebenblo, B TOM 4Hce
napThl A 00yJarouXxcs, TUCbMEHHBIMU JJOCKaMH JJIsl MeJa, pabOYuMU CTOJIAaMHU U CTYJBSMU IS
npernojiaBaTesns, MyJIbTUMEIUHHBIM 000pyJOBaHUEM (IPOEKTOp, HOYTOYK, 3KpaH). JIeKIMOHHBIE
3aHATHUS MIPOBOIATCS C JEMOHCTpALMEN Mpe3eHTAlUi Ha MyJIbTUMEIUHHOM 000pYIOBaHHH.

Jlnis obecrieueHust MPaKTUUECKUX 3aHATHH MO JUCHUIUINHE UMEIOTCS:

Tabnuipl ¢ aHAIUTUYECKUMHU JAHHBIMU JJISl TOCTPOEHHS Pa3iIMYHBIX T€OXUMHUYECKUX
ayarpaMm, rpaduyeckuil ¥ IEMOHCTPAIIMOHHBIA MaTepual JJisi COOTBETCTBYIOUIMX JIGKIIMOHHBIX U
MIPaKTUYECKHUX 3AHITHI.


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. IlporpaMMHOe oGecnieyeHme:

Onepanunonnas cucrema: Windows 8/10

[Iporpammubie npoaykTel Microsoft Office Professional Plus 2010/2013 (kommonenTsl MS
Exel, MS Word, MS Power Point), cBoOogHO-pacnpocTpansieMoe MpodeccuoHATbHOE
nporpammHoe obecrniedenue IsoploteR.

6.3. TexHu4YecKHe U JIeKTPOHHbIE CPECTBA 00yUeHHSI:

[Iporiecc 0OydeHus: xapakTepusyeTcs NPUMEHEHHUEM TPAAULMOHHBIX (HOpM IMPOBEACHUS
JIEKIMOHHBIX W JTa0OpaTOPHBIX 3aHATHH C HCIOJB30BAHMEM HHTEPAKTHBHBIX PECYPCOB
(mpe3eHTaIui, a TaKKe MPUMEHEHHS CIICIUATH3UPOBAHHOTO MMPOTPAMMHOTO OOECTICUCHHsT) B XOJIC
KOTOPBIX MPENoJaBaTellb BBICTPAUBAET MOJENb Ieperadyr HMH()OPMAIMH, aKTUBH3HUPYS pasHbIe
CTOPOHBI BOCIPHATHS Marepuasa CO CTOPOHBI OOYYarONIMXCS, B TOM 4YHCIE 3a CUér
HIEPHOIMUYECKOTO OOCYKIEHHs M01aBaEMOro MaTepraa oCpeICTBOM JTUCKYCCHIA.

JlonomHUTENbHbIE HCTOYHUKM WHPOpPMALMM U  pecypchl  (Mpe3eHTanuH, YydeOHas
JUTEpaTypa, CChUIKM Ha VIHTEepHET-pecypChbl), BBIIOJHCHHE | IOMOIIb B  BBIOJHEHUH
CaMOCTOSTENILHON paboThl O0YYAIOIIMXCS, KOHCYJIbTAlMd H (HKCAIUS KOHTPOJS TEKYIICH
YCIEBAEMOCTH OOYYarOIUXCs  00ECHEeYMBAECTCS OCPEICTBOM  3JIEKTPOHHO-MH(POPMAIIHOHHOM
obpasoBatenbHbIi cpeabl MY, 1ocTymHOM Ha cTpaHuIle QUCHUIUIMHBI pecypca https://educa.isu.ru/

VIl. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

B pamkax peanm3zanuy JUCHUIUIMHBI «M30TOMHAS T€ONOTHS» MPETYCMOTPEHBI CIEAYIOIHNE
BUJIbI Y4eOHOI paOOThI: JIGKIIMH, MPAKTUYECKUE 3aHITHSI, CAMOCTOATEIbHAs paboTa o0ydaromuxcs,
KOHCYJIbTAIHH.

JUis  mocTHKEHHMS TIOCTaBJICHHBIX LeJel MpenojaBaHusl AUCHMILIUHBI PEau3yrTCs
CJICAYIOIIHNE CPECTBA, CIIOCOOBI M OPTaHU3aLMOHHBIE MEPOTIPUSITHS

- HM3y4YeHHE TEOPETHUYECKOro MaTepuaia IUCHUIUIMHBI Ha JEKUUAX C HCIOJIb30BaHHUEM
KOMITHIOTEPHBIX U HHTEPAKTUBHBIX TEXHOJIOTUH;

- CaMOCTOSITENIbHOE U3YYEHHE TEOPETUUECKOTO MaTepuala JUCIUILUIMHBI C UCIOIb30BaHUEM
MHTEPHET-PECYpPCOB, NHOOPMALIMOHHBIX 0a3, METOAMYECKHUX pa3pabOTOK, ClieHUaNbHON yueOHOU 1
HaY4YHOH JTUTEeparypsl,

- 3aKpeIUIeHHe TEOPETHYECKOro Marepuaia NpH MPOBEICHUM IMPAKTHUECKUX 3aHATHH C
UCIIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO U HAIrMIAAHOTO (Tpaduyeckoro) MarepuasioB, CHEHHAIbHON
JUTEPATypHI, BHIOJTHEHHE UHANBUAYAIBHBIX 3a/IaHUH.

[Ipu mpoBeneHMM JEKIMOHHBIX 3aHATUH IpernojaBaTeNlb HCHOJIb3YyeT MOJIENb Iepeladn
UHPOPMALIUK TIOCPEICTBOM 0030pa COBPEMEHHOTO COCTOSIHHSI PaccMaTpHUBaeMOil MpoOJIeMBbI ¢
NpPUBJICUEHUEM MHTEPAKTUBHBIX HWHCTPYMEHTOB, COYETAIOLIEr0 Takue oO0pa3oBaTelIbHbIE
TEXHOJIOTUHM KaK MPOOJIEMHBIE ¥ MHTETPATHBHBIC JIEKIIUHU C IETbI0 aKTUBU3AIMH Y 00yJaroIIuXCs
aHalu3a, CHHTE3a, BOCHPHUATHS M TMOHUMAaHUs WHQPOpPMAlMM, BBICTpAaMBAaHUS B XOJ€ JIEKIMH
AIIEMEHTOB TUCKYCCUH M BEIPAOOTKY HHTEpECA K TEOPETUIECKOMY MaTepHaly.

JIaGopaTopHble 3aHATHS peau3yl0TCs MOCPEACTBOM OOYUYEHMs Yepe3 OIBIT, aKTHBU3AIUIO
KOMaHTHOW pa0bOThl OOYYalOIIMXCSl, pPa3BUTHE MOJIETH OTCTaWBAaHUS CBOCH TMO3WIMU dYepe3
00CyX/IeHUe U3YYEeHHOT0 MaTepHara.

CamocrosarenbHass paboTa NpeaycMaTpuBaeT IOBTOPEHHUE U YIIyOJIeHHE HU3YyYEeHHOTO
Martepuajia B XOJe JIEKIWHA M JabopaTopHbIX 3aHATHH. OHa HampaBlieHHa Ha MPOPabOTKY
UH(POPMALIMOHHBIX pecypcoB (yueOHOMH, CIpaBOYHOM M NMEPHOAUYECKON JIMTepaTypbl, MHTEpHeT-
pecypcoB) uepe3 mpopaboTKy YIEOHBIX U STATIOHHBIX KOJJIEKIIMH MUHEPAJIOB, COCTAaBIIEHUE TaOIHUIT
JTMarHOCTUYECKUX CBOWCTB MUHEPATOB U OO30pPHBIX KOHCIIEKTOB, COAEPXKAIMX TUATHOCTHYECKUE
CBOICTBAa MUHEPAIOB, OCOOCHHOCTH T€HE3MCa, OTPENEICHUs] TEPMUHOB U KPUTUICCKUN aHAJH3 IO
KOHKPETHOU M3y4aeMoil TeMe ¢ BbICKa3bIBaHMEM COOCTBEHHOTO CY>KICHHUS U apT'yMEHTOB.
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https://educa.isu.ru/course/view.php?id=42730

VIll. OHEHOYHBIE MATEPUAJIBI VIS TEKYIIET'O KOHTPOJISI 1
INPOMEXYTOYHOU ATTECTALIUA

8.1. Ouenounbie maTepuajbl (OM)

[IpoBepka TekyIieil ycrieBaéMOCTH MPOXOAUT B paMKax JEKIMOHHBIX U J1AOOPATOPHBIX
3aHATUM B BHUJE YCTHBIX OIPOCOB, TECTHUPOBAHMIO IO NPOIJIEHHOMY Marepualy, a TaKXe IO
COJIEP’KaHUIO MOJATOTOBJICHHBIX KOHCIEKTOB B paMKax CaMOCTOSTEIbHOW PabOThI 00YyYaroIIMXCs.
[IpoBeneHue NPOMEKYTOUHOM arrecTamuu B (opMe 3ayeTa MPEACTaBIsieT CcOo00Hl HTOrOBYIO
IIPOBEPKY TMOJYYEHHBIX 3HAHMS 4Yepe3 MHIUBUIYyadbHOE coOecel0BaHHE MOCPEACTBOM OTBETa Ha
BOIIPOC U3 IIEPEYHS BOIIPOCOB K 3aUETY.

Kputepun nonydeHus: OTMETKH «3a4TE€HO» - IIPU OTBETE Ha BOIPOC 0OYYAIOIIUICA XOPOLIO
OpUEHTUPYETCSI B TEPMMHOJIOIMM, pPACKpbIBae€T €ro coJaepkaHus. B orBerax Ha Bompoc
oOyJaromuiicss MOXET JieJlaTh OLIMOKHU, HE BIMSIOIINE B IIEJIOM HA PACKPBITHE €ro COACpIKaHMS,
ITpu 3TOM yuuTBIBa€TCA AKTUBHOCTH OOYYaroIIErocs B TEUEHUE NEpPUOJa U3YYEHHUS IUCLUUIUIMHBI,
OTBETHI Ha BOIIPOCHI TEKYIIEH yCIIeBaeMOCTH, YCIEIIHOE MPEOI0JICHHE TECTUPOBAHMUSI.

OTMmeTKa «HE 3a4TE€HO» BBICTABJISETCS B CIy4yac OTCYTCTBHSI CUCTEMATUYECKUX 3HAHUH 110
JUCLUIUIMHE, YTO BBIPAXKAaeTCsi B HECIOCOOHOCTH OTBETUTh Ha 3aJaHHbBI Bompoc, Ju0o
o0yyaroImuiicsl 1aeT OTBET CYLIECTBEHHO MCKaKaIOUIMH CyTh 3aTparuBaeMoi Temsl. [Ipu Hannuuu
omMOOK B OTBETE Ha BONPOC 0OydaroImuiics MOKa3bIBaeT HETIOHUMaHKE MTPOOIEeMBl MU IIpOIlecca,
YTO BBIPAXAcTCAd B HEINOJHOTE OTBeTa. B TakoMm ciy4ae, OTCYTCTBHME WJIM HH3Kasi aKTUBHOCTb
oOydarolierocss B TEUYEHHE TEOPETUYECKOro OOyuYeHHUs, BBIPAKEHHOE B OTPULIATENBbHBIX
HoKa3aTeasiX TeKyLlell ycrneBaeMOCTH (peryispHble NPOMYCKH JIEKIMOHHBIX W IMPaKTHYECKHX
3aHATUM WM UX OOJBIIOE KOJWYECTBO, OTCYTCTBHE OTBETOB B paMKax YCTHBIX OIPOCOB) Oyjaer
OOBEKTHBHBIM II0Ka3aTeNeM IIPU OLEHKE HEYJOBJIETBOPUTENILHONW CTENEeHH C(HOPMUPOBAHHOCTU
AJIEMEHTOB KOMIIETEHIINN U €€ UHIUKATOPOB, OIIpeeleHHbIX B pasaene I1I.

8.1.1. OueHoYHbIe MATepHAJbI Ui NPOBEPKH TeKyllell ycnmeBaeMoCTH

Matepuanbl AJ1s1 IPOBeeHNs TEKYIEero KOHTPOJIsl 3HAHUM CTY/IeHTOB:

Komnerenuun
Ne Buja xouTpossn KonTpoaupyemble TeMbl (pa3aesibl) (oMmOBERTE),
n/H P poaHpy P KOTOpBIe
KOHTPOJIUPYIOTCH

q | Ycmmetii onpoc/ Paszen 1 (cm. m4.3) MK
TECTUPOBAHUE N Kks 2
o | Yemmsiit onpoc/ Paszen 2 (cm. 1.4.3) MK
TECTUPOBAHUE N Kks 2

THBIM OI1
3 ve omIpoc / Paznen 3 (cMm. m.4.3) K 1
TECTUPOBAHUE N Kike.2

THBIM OI1
4 ve omIpoc / Paznen 4 (cm. m.4.3) K 1
TECTUPOBAHHUE W Kike.2

YcrHsrit onpoc /
5 P Paznen 5 (cm. m.4.3) M /1Knks.
TECTUPOBAHUE W Kike.2
YcrHsrit onpoc /

6 P Paznen 6 (cm. m.4.3) M /TKnis.
TECTUPOBAHUE MKk

THBIM OIT
7 ve onpoc / Pasnen 7 (cm. m.4.3) M Knks
TECTUPOBAHUE MKk
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Bonpoch! 1151 NOATOTOBKH K YCTHBIM 0IIPOCaM NPHU NMPOBeIeHUH NMPOBEPKHU TeKyIe
ycneBaeMoOCTH

HazoBuTe 3neMeHTapHbIC YaCTUIIBI, U3 KOTOPBIX COCTOST aTOMBI DJIEMEHTOB.

Uro Takoe pauoaKTHBHOCTh U 3aKOH PAJMOAKTUBHOTO pacmaja?

Kakwue Tumbl paanoakTuBHOTO U3inyueHus Bol 3HaeTe?

Urto Takoe U30TOMbI?

Uto Takoe aTromHast macca?

HazoBure BaxHenme 3aa4m U30TOIMHOW TE€OJIOTHUH.

HazoBuTe 0cHOBHBIE CCTEMBI MacC-CIIEKTPOMETPOB U OXapaKTepU3yHTe X Ha3HAYCHHUE.

JlaiiTe XapakTepUCTUKY pa3InYHbIM MacC-CIEKTPOMETpam

HazoBute »sreMEHTapHbIE YACTHIBI, HWMEIONIME OTHOIICHHE K OOCYKICHHIO MPoOiieM

M30TOMHOM Ie0JIOTHH.

10. Yro Takoe auarpamMma HYKJIHI0OB?

11. Ha3oBuTe enMHULBI W3MEPEHHS] COOTHOILEHHUS KOJIMWYECTB MPHUPOAHBIX H30TOINOB OIHOIO
JJIEMEHTA.

12. OGbsicHuTe napanokc aedexTa Macc HyKIUIO0B.

13. laiiTe XapakTEpUCTHKY U30TOIIaM, H300apaM U H30TOHAM.

14. Ha3oBuTe OCHOBHBIE METO/IbI H30TOMHOIN I€OXPOHOJIOTHH.

15. Ot yero 3aBUCUT CTAOMIIBHOCTD HYKJIMJIOB?

16. YpaBHeHUe onpeieNieHus: BO3pacTa reoJIoTHYeCKuX 0ObEKTOB.

17. Yto Ttakoe (hpakiMOHUPOBAHUE CTAOMIBHBIX U30TOIOB?

CoNoOR~WNE

I[eMOHCTpaHHOHHbIﬁ BapHaHT TECTa AJIA IIPOBCACHUSA ITPOBEPKHU TeKyHIeﬁ ycneBaeMoCT

1. U3oTomH! 310:

A. Slnpa aToMOB OJHOTO XUMHUUYECKOTO 3JIEMEHTA C OJIMHAKOBBIM KOJIMYECTBOM IMPOTOHOB,
HO pa3HBIM KOJIMYECTBOM HEHTPOHOB

b. Sapa atroMOB C OJMHAKOBBIM KOJMYECTBOM HEWTPOHOB, HO Pa3HbIM KOJHUYECTBOM
MIPOTOHOB

B. Slnpa aTOMOB C OJMHAKOBBIM MAaCCOBBIM YHCIIOM, HO Pa3HbIM KOJMYECTBOM IIPOTOHOB U
HEHUTPOHOB

2. CtaOuibHbBIE U30TOTBI CTPOHIIHS BKITIOYAIOT B CEOS:
A. 818, 8gr

B. 84Sr, 865y, 875, 885y

B. 85, 895y, 905y

3. B ConneuHoit cucteme Ooibliiee pacpocTpaHeHHe UMEIOT JIEMEHTHI:
A. C 4eTHBIM NOPSIIKOBBIM HOMEPOM
b. C HeueTHBIM NOPSIIKOBBIM HOMEPOM

4. Rb-Sr MeTo/1 H30TOIMMHOTO JaTHPOBAHUS OCHOBAH Ha:
A. PagmoaktuBHOM pacniane 8'Rb u ero npespamternmn B &'Sr
b. PaguoaktuBHOM pacnane 85y

5. Kakoif BHJI pafOaKTHBHOTO pachana Xapakrepes mius o' Rb?
A. o—pacmaja
b. B—pacnan
B. y—pacnag

6. C momonIpio Kakoro Mprudopa H3MEPSIOT H30TOITHBIE OTHOIICHHUS B 00pa3iax?
A. Muxpo3ong
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b. Macc-cnekrpomeTtp
B. DaexkTpoHHBI MUKPOCKON

7. KocMoreHnHsie PAAUOHYKIIKW/IbI BKIIFOYAIOT B ceost:
A 14C 26A| 1OBe

B 87Rt1) 147ém

B. 235U 238U 232Th

8. Ipu paguoakTHBHOM pachaze *4’Sm npoucxomut obpazopanue:
A. ¥ Euwn —dvacTuipl

b. *Nd u a-uactums!

B. PaguoakTuBHbIN pacmaj 147Sm ne MIPOUCXOIUT

9. Tpu pagnoakTiBHOM paciaze 28U nmponcxomut o6pazoBaHue:
A. 2%Pb

B.8Sr

B. “Ar

10. U3oromsl, 00pa3yronirecs B pe3yabTaTe pPaIuoaKTUBHOTO Paciiajia, Ha3bIBAIOTCS
A. MarepuHckue

b. Pogurenbckue

B. louepnue

8.1.2 OueHouyHnble MaTepuaJbl AJs NPOMEKYTOUHOM aTTecTauuu B popme 3auera

PoNME

2

Hepeqeﬂb BOIIPOCOB " 3aJJaHuH K 3a9€Ty

IIpuMepHBbIii NepedyeHb BONIPOCOB K 3a4eTy.
[IpenMeTr 1 HCTOKH U30TOIMHOM I'€0JIOTUH.
OCHOBBI MacC-CIIEKTPOMETPUYECKOTO aHAIN3A.
Bo3spact 3emin 1 HakorIeHHE 3HAHUH O HEM.
Hcropus pa3BUTHSA M30TONMHOM TE€OJIOTHU KaK CAMOCTOSITENBHOTO pa3zelia HayK o 3emie U
METO0B UCCJIE0OBaHUSI.
BuyTpeHHe cTpoeHue aTOMOB U 3aKOH PaJMOAKTUBHOIO pacnaja.
Cucremaruka siiep: M30TOIBI, H30TOHBI, H300apbl; aTOMHAsi Macca; CTaOUIILHOCTh SIZIEp U
pacnpoCTpaHEHHOCTh U30TOMOB; 3aKOHBI PAIMOAKTUBHOIO PACIaia U HAKOIJICHUSI.
Pacniag painoakTHBHOTO POJIUTENHCKOTO HYKJIM/IA 10 CTA0MIBHOTO I0YEPHETO HYKIIH/IA.
Rb-Sr meTos onpenenenus Bo3pacta mopo/.
I'eoxumus Rb u Sr.

. atupoBanue pyOuaniicoiepx amx MUHEpaJIOB B MAarMaTHYECKUX TOPHBIX MOPOJIax.
. JlaTupoBanue MarmMaTuyeckux mopoj Rb-Sr meromom.

. [latupoBanue Meramopuueckux nopoa Rb-Sr meromom.

. XMMHMYECKHUE COCTABBI JIBYKOMIIOHEHTHBIX CMECEH.

. Sm-Nd meTox onpenenenus Bo3pacra.

. I3oronuas »>Bosronus Nd.

. Onpenenenne Bo3pacta Marmatudeckux nmopox Sm-Nd merogom.

. Onpeencuue Bo3pacra Mmeramopdudeckux mopoa Sm-Nd meromom.

. U-Th-Pb meTox onpenenenus Bo3pacra.

. [lnarpammel ¢ koukopaueit 1 U-Pb u3oTonHoit cuctemsl.

. @pakmoHNpOBaHUE CTAOMIBHBIX N30TONOB O B re0JIOrHYeCcKHX Mporeccax.
. @paKIMOHNPOBAHNE CTAOMIIBHBIX U30TONOB H B re0J0rH4ecKuX mporeccax.
. @pakMOoHNpPOBaHHE CTAOMIBHBIX U30TONMOB C B re0JIOrMYECKUX MPOLIEeCcCax.
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Pa3padoTuHK:

IIpenogaBates. /"l (,
KaHI. Te01.-MHHEpal. HayK e B.A. bexses

ITporpaMma cocTaBleHa B COOTBETCTBHH ¢ TpebopammsamMH PI'OC BO no HampaBieHnro
noarotoBku 05.03.01 I'eonorus, yTeepxkaeHHOTO npukazom Ne925 MunoOpHayku Poccumm OT
07.08. 2020 r.

[Iporpamma paccmoTpeHa Ha 3aceaHuu Kadeapsl MOJIe3HbIX HCKOMAEMBbIX, TEOXUMUH, MUHEPATIOTUU
nerporpadun «13» mapra 2025 .
[IpoTokon Ne 6

> / /7 ﬁ_\ / —
3aB. kaepoii 110Ie3HbIX HCKOMAEMBIX TeOXUMHUH, MUHepantoruu u netporpaduu (7 JL O <«
Cacum C.A.

Hacmoswas npoepamma ne modicem dbims 60cnpoussedena Hu 6 Kakoil hopme b6e3 npedsapumenbHo20

RUCbMEHHO20 pa3peuenuss Kageopsl-pa3padbomyuuxa npozpammboi.
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