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1. IIEJIb ¥ 3AJAYM M COUATIIMHBI

OCHOBHOM 1LIENBI0 TUCHUIUIMHBI «M30TOIHAS T'€O0JIOTHS M T€OXPOHOIOTHS» SABIIAETCS
HOJTyYEHHE CHCTEMATHYECKUX 3HAHUN B 00JACTH COBPEMEHHBIX IMOAXO0B K HHTEPIPETAIInN
FEOXPOHOJIOTUYECKMX W H30TOIHO-T€OXUMHMYECKHUX JaHHBIX JUIi ITOCTPOEHHUS MOJIENei
HETPOreHe3Mca MarMaTHYECKUX, METaMOP(PHUIECKUX TTOPOJT U PY/I.

JIns  JOCTMDKEHMs IIOCTABJIEHHOM MMM HEOOXOAMMO OO0ECIEUUTh pPELIEHHUE
CIICIYIONIMX 3a/1a4:

e IlomyueHuwe TpeacTaBiIeHHss © 0a30BBIX NPUHIMIAX, JEKAIUX B  OCHOBE
UCIIOJIL30BAHUS JTaHHBIX O CTPOCHHH aToMa W PaclpOCTPaHCHHOCTSAX H30TOIOB JIJIst
OIIpeeeHUs] BO3pacTa re0JIOTHUYECKUX IPOLECCOB M XapaKTepe MHUIPAli aTOMOB B
re0J0rM4YeCKUX 000JI0YKaX 3EMIIH.

e Uzyuenue ocaoB Rb-Sr, Sm-Nd, U-Th-Pb u3oromnHoro matupoBaHus TOPHBIX IOPOI U
MHHEPAJIOB.

e TlonydyeHre HaBBIKOB B MCIOIb30BAHUH M30TOIOB KaK H30TOIMHO-TCOXUMHUCCKHX
TPACCEPOB F€OXMMHUYECKUX TPOIIECCOB.

e IIpakTHYECKOE OCBOEHUE HABLIKOB 00Pa0OTKU M30TOMHBIX JAHHBIX Ul ONPEIEICHUS
BO3pacTa reoJIOTHYECKUX 00BEKTOB B PAMKaX «M30XPOHHON» MOJAEIN ¥ MOJEIH
CKOHKOP U~ TUCKOPIHSD).

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOunas aucuuminHa «/30TomHas T€0JIOTUS U TEOXPOHOJIOTHS» OTHOCHUTCS K 4acTu
IporpaMMbl Marucrepckoi noaroroBku HampasieHus 05.04.01 «["eomorus», popmupyemoit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

N3oTonHas reosorusi — 3TO OTpaciib HAyKH, M3ydyarollas T'€0JIOTMYECKUE SIBJICHUS Ha
OCHOBE TMPHUMEHEHUS HM30TONOB JJIEMEHTOB [JIsl ONpENEeJCHHs] BO3pacTa T€OJOTHYECKHX
00BEKTOB U XapaKTepa MUTPALIMH aTOMOB MEXIy reocepaMu. DTa JUCHUIUIMHA 3aTParuBaeT
BCE aCMEKThl HAyK O 3emlie U, CIe0BaTeNbHO, (GOPMUPYET MUPOKHUI B3I Ha 3Ty 00JaCTh
3HaHMUSL.

W3yuenne NaHHOM AMCUUIUIMHBI Oa3upyeTcss Ha 3HAHUAX, YMEHMAX M HaBbIKaX,
c(OpMUPOBAHHBIX MPU U3YUEHUU paHee MPOIIEHHBIX Ie0JOTHYECKUX TUCHUIUINH, TAKUX KaK
o0111as1 Te0JIOTus, MUHEPAJIOorus, neTporpadusi, reojaorus Mojae3HbIX HCKOMAEMBIX.

[lonydyeHHble B pamMKax M3y4eHHUsS [aHHOM IUCHUIUIMHBI 3HAHUS, YMEHHUS U OIBIT
MO3BOJIAT MaruCTpaHTaM OPUEHTUPOBATHCA B CIEAYIOIIMX BOIPOCaX:

® pOJIb HU30TOMHO-TEOXPOHOJIOIMUECKUX HCCIEOBAHUM MPU MOCTPOECHHUHU IETPOIIOro-
FEOXUMHUYECKUX  MOJENIed MPOMCXOXKJIEHUS TeOJOTMYECKHX Tell, a TaKxke
re0JUHAMUYECKUX MOJIENIEH Pa3BUTHUS T'€O0JIOTMUECKUX CTPYKTYD;

®  pOJIb U30TOMHO-TEOXPOHOJIOTUYECKUX UCCIIEI0BAaHUN B PY/IOTE€HESE;

® CMOJIb30BAaHME M30TONOB KaK MEUYEHHBIX AaTOMOB IIPU BBIICHEHUU MPUPOIbI

MCTOYHUKOB BEIIECTBA B MarMaTUYECKUX, OCAJ0YHBIX U PYAHBIX MPOIIECCaX.

Kpome Toro, noiay4deHHble 3HaHUS HEOOXOAUMBI JUIl OCBOSHHS TAKUX AUCLUIUIMH KakK:
«Obmas reoxumus», «['€OXMMHS MarMaTH4eCKuX U MeTaMOPPUUYECKUX IPOIIECCOBY,
«["eoxuMuyeckre NHANKATOPBI T€0IMHAMUYECKIX 0O0OCTaHOBOK.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDBI

[Iporniecc w3ydeHHWs AWCIUIUIMHBI HampaBieH Ha (OPMHUPOBAHHE Yy CTYJEHTA
CJEIYIOIIMX KOMIIETEHIINH (JIEMEHTOB CIIEYIOIUX KOMIIETeHIIMH) B cO0TBeTCTBUU ¢ DT'OC
BO no nanpasnenuto noarotoBku 05.04.01 «I"eonorus»:



Hepeqenb NJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘leHI/Iﬂ Mo JMCHUIIJINHE, COOTHECCHHBIX C
HHIANKATOPAMHU JOCTHKCHUA KOMIIeTeHIInii

Nuaukaropsl
Komnerenmust JOCTHKEHHS Pe3yabTaTsl 00yueHus
KOMIIETEeHIIMH
3HaThb:
3-1 reoXxUMHUYECKHE CBOMCTBA
JIETKMX CTAOMIIBHBIX U TSHKEIIBIX
N-1nks3 paIUOreHHbIX U30TOIOB, UX
Breibupaet u onpenenser pacpoCTpaHEHHOCTh B IIPUPOJIE
OITHUMAaJIbHEIC YMeTh:
TEXHUYECKUE CPEICTBA U Y-1npumeHsTh Ha IPAKTUKE
HEOOXOIMMOE 3HAHHUA O JIETKUX CTAOUILHBIX U

K-3

CnocoOeH BbIOMpATh U
OTIPECIIATh ONTUMAJbHBIC
TEXHUYECKUE CPEJICTBA H
HE00X0IMMOe
o0opyoBaHue npu
MOCTAHOBKE HAyYHBIX
HCCJICIOBAaHUM,
MIOJArOTaBIMBATh U
MIPOBOJIUTH UCCIICAOBAHMUS,
IKCIIEPUMEHTHI,
HaOJIOJICHUS, U3MEPEHUS,
COCTaBIISTh UX OIHCAHHE,
BBIIOJIHATH UX
UHTEPIPETALHIO |
(dbopMyIUpOBaTH BHIBOIBI

000pyI0BaHUE MPU
IIOCTAaHOBKE U MPOBEACHUHU
HaY4YHbIX HCCJIEOBAaHUN
WJIU SKCIIEPUMEHTA

TSKEJIBIX PAJUOT€HHBIX
HW30TOMNAaX B I'e0JIOTHYECKUX
npoueccax

Baanern:

B-1 ocuoBamu 3HaHUHA 00
u3oronax st GOPMUPOBAHMS
MHUPOBO33PEHYECKON ITO3ULIHH

N-2nxk3
ITonroraBauBaeTr u
MPOBOJUT UCCIICIOBAHMS,
AKCIIEPUMEHTBHI,
HaOIIOJICHUS, U3MEPEHUS,
COCTAaBIISIET MX ONMCaAHUE,
BBITTOJTHAET UX
WHTEPIPETALMIO U
dbopMynupyeT BHIBOIBI

3HaTh:

3-1 BO3MOKHOCTH U TPAHUIIBI
npumerenns Rb-Sr, Sm-Nd u U-
Th-Pb uzoronssix cucrem mist
IrC€OXPOHOJOTHYECKUX
HCCJICIOBaHUMN

YMmern:

¥-1 06pabaTbiBaTh NEPBUYHYIO
AHAJTMTHYECKYIO U30TOITHO-
TrCOXUMHUYECKYIO HH(OPMAIIHIO
Biaagern:

B-1 HaBBEIKAMM MCIIOJIL30BAHUS
MU30TOMHBIX OTHOIIEHUM
3JIEMEHTOB KaK WHIUKATOPOB
MPOIECCOB METPOreHe3unca u
pyJoreHesa

MK-4

CrniocobeH u3y4arb U
UCIIOJTb30BaTh HAyIHO-
TEXHUUYECKYIO
uH(opMaIrio, MPUMEHSTh
OTEYECTBEHHBIN U
3apyOEKHBIN OMBIT TIPU
BBITIOJTHEHHUH 3a/1a4
HAyYHO-
HCCIIeIOBATENLCKOM padoTe

N-1nk4

Ucnons3yeT yuebHy1o,
CIIPABOYHYIO,
NEPUOANYECKYIO,
(bOHIOBYIO TUTEPATYPY U
nH(pOpMallMOHHbIE
pECYpPCHI T€0JIOTMUECKOTO,
FEOXUMHUYECKOT0 U
HKOJIOTHYECKOT0 MPOdUIIs
NIPY BBITTOJIHEHUH HAYIHO-
UCCIIEI0BATEIBCKUX PadoT

3HaThb:

3-1 ocHOBHEIE CITIOCOOBI aHATN3a
TJIaBHBIX MPOOJIEM U30TOMHON
TCOXUMHH U TCOXPOHOJIOTUI
nyTéM nooopa, U3yueHus: u
aHaJIN3a JTUTEPATyPHBIX
HMCTOYHUKOB

YMmerh:

¥Y-1 ucnonab30BaTh OCHOBHBIE
CHOCcoObI aHaNM3a MpodIeM
TEOXUMUH dJIEMEHTOB MyTEM
nmoadopa, M3ydeHUs U aHaIu3a
JUTEPATyPHBIX HCTOYHUKOB T10
TEMaTHKE UCCIIeIOBaHNHN
Baanern:

B-1 HaBbpIKamMu 1 IpuéMaMU




roadopa, M3y4eHHUs U aHaIu3a
JUTEPaTyPHBIX UICTOYHUKOB I10
TEMAaTHUKE UCCIICIOBAaHUN

NI-2nk4

OpueHTupyercs B
CTPYKTYpPE COBPEMEHHBIX
MH(OPMaLMOHHBIX
HCTOYHUKOB, PECYPCOB H
JUTepaType IJs MOoucKa U
noa00pa aKTyaabHOM
nHpopManuu uiIu
yriy0JieHUs 3HAaHUH B
pamKax perieHus
KOHKPETHOU
npodeccuoHanbHOM 3a1a4n

3HaTh:

3-1 cTpyKTypy OCHOBHBIX
COBpPEMEHHBIX NH(POPMAITMOHHBIX
UCTOYHUKOB U PECYpPCOB IS
MOKMCKAa U MOoA00pa aKTyaJIbHOU
uH(pOpPMaIIUU IO TEOXUMHH
JJIEMEHTOB

Ymers:

B-1 nonb3oBaThes
pedeparuBabiMu 0azamu WOS u
CUCTEMOH YIIpaBIICHUS
oubnmorpaduueckoit
unpopmanuu EndNote mis
ONTUMHU3ALINHU TIpOLIecca
HAIMCAHWS HAYYIHBIX TPYIOB
Baanern:

B-1 naBbikamMu 1 ipuéMaMu
MOMCKa U M0A00pa aKTyalbHOM
UHGOPMAIIUN TI0 TEOXUMHUH
JJIEMEHTOB




4. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

Oobem AUCIUIIIMHBI COCTABJISACT 4 3a4eTHBIX CAWHULBI, YTO COCTABJIISACT 144 aKaJIC€MHUYCCKHUX Yaca, B TOM YHCJIIC 4 AKaJJICMHUYCCKUX Yaca Ha 3K3aMCH.

dopma NpoMeKyTOUHON aTTeCTAlUU: YK3aMeH B 3 yueOHOM ceMecTpe.

4.1 Conepmaﬂne AUCHUIIJIMHDBI, CTPYKTYPHUPOBAHHO€ 110 TEMaM, ¢ YKas3aHUEM BHU/I0B y‘leﬁHBlX 3aHSATHII 1 OTBEAEHHOI0 HA HUX KOJHYeCTBA
AKAACMHUYIECCKHUX YaCoB

Buanbl yueGHoli padoThl,
BKJIIOYasl CAMOCTOSITEIbHYIO padoTy 00y4yaromuxcs,
NPAKTHYEeCKYIO MOATOTOBKY H TPYI10€MKOCTh
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3aHSATUS
[Ipenmer w wucropuueckuii 0030 a3BUTHSA
1 pen . p p P 3 2,1 - 2 - - - 0,1 YcTHbIi onpoc
HU30TOIMHOU I'€OJIOTHUH.
BHYTpeHHee CTPOCHUC daTOMOB u 3aKOH
paamoakTuBHOrO pacrnaga. CucreMaruka sjep:
HU30TOIIbI, HN30TOHHI, I/I306apLI; aTOMHas Macca,
CTaOWIBHOCTH A€ )51 ACIIPOCTPAHCHHOCTH .
2 sep pacrpoctp 3 6,1 - 2 2 - 2 0,1 YcrTHbli onpoc
HU30TOIIOB; 3aKOHbI PAaAWMOAKTHUBHOI'O paclajga u
HaKOILJICHUS. Pacnan panIuoaKTUBHOI'O
POOUTEIBCKOTO HYKJIHWa a0 CTa0MIILHOTO
JIOYEPHETO HYKJIU/IA.




Macc-cieKTpoMeTpusi W METOJ  M30TOITHOTO
paz0aBiieHHS.

10,3

0,2

0,1

VYcrHbiit onpoc

K-Ar u “Ar/P°Ar merobl JaTHPOBAHUS.

6,1

0,1

VYeTHBIN onpoc

Rb-Sr meron onpenenenus Bo3pacra.

6,1

0,1

VYcerHbll onpoc

l'eoxumust pyOuaust M CTPOHLMS; JaTUPOBAHHE
pyouamiicoepikauX MUHEPAIOB B MAarMaTHYECKUX
TOPHBIX MOpPOJAX; JAaTHPOBAHHWE MarMaTHYECKUX
IOpPOA W  M30XPOHHBIA METOX; JaTHpPOBaHHE
METaMOP(HUIECKUX TTOPO/I.

8,1

0,1

VYeTHBIN onpoc

W3oTomnas  cucreMatuka — JABYXKOMIIOHEHTHBIX
cMeceil. XMMHUYECKHUE COCTaBbl JIBYKOMIIOHEHTHBIX
CMeceil; JIByXKOMIIOHEHTHBIE CMECH, HMEIOIIHe
pasnuuHble oTHOmEHHs o Sr/%°Sr; GunapHble cMecn
JIBYX DIEMEHTOB C PAa3IMYHBIMH H30TOIMHBIMHU
OTHOIICHHUSIMH.

8,4

0,2

0,2

VYeTHbIH onpoc

N3otonHasg reonorus CTPOHLMS B METEOPUTAX,
36MHBIX MarMaTH4eCKUX M OCAJOYHBIX IOpOAaxX.
Kamennsie Mereoputsl; ucropus JIyHbl; n30TOnHas
9BOJIIOLIMSI CTPOHLIUA B 3€MIIE; N30TOMHAsI DBOIIOLUS
CTPOHILIMSI B OCHOBHBIX IOPOJAaX M T'PaHUTOWJAX;
U30TOIHAs DBOJIIOLUA CTPOHLUSA B OCAJOYHBIX
MOpPO/Iax, MOHATHE XeMOCTpaTUTrpapuu.

8,3

0,2

0,1

VYerHbll onpoc

Sm-Nd merox onpeseneHus Bo3pacra.

8,1

0,1

VYerHbll onpoc

10

W3oTomHas TeoJIorus HEOAMMA W CTPOHOHA B
MarmMaTU4CCKuX U OCAJOYHBIX IMMOPOOdax.

12,4

0,2

0,2

VYerHbll onpoc

11

Lu-Hf meron ompeneneHus Bo3pacta M M30TOIMHAsS
reoxumusa Hf.

6,1

0,1

VYeTHbli onpoc

12

U-Pb u Th-U merons! onpenenenus Bo3pacra.

14,3

0,2

0,1

VYeTHbIN onpoc




Jlokaneuele U-Th-Pb  meromer  ompenenenus
13 a ped 3| 81 ; 2 2 ; 4 | 01 | Verumiiompoc
BO3pacra.
14 |M3oTromHasa reoyorus CBUHIIA 3 8,1 - 2 2 4 0,1 VCTHEIH onpoc
15 Paunoyrnepoz[Hmﬁ METOJ JaTUPOBAHMUS 6,1 - 2 2 2 0,1 YcTHBIH ompoc
16 |I'eoxumus cTaOMIBHEIX H30TOIOB 3 8,1 - 2 2 4 0,1 YcTHBI ompoc
XuMyu4decKkass  I'eoJuMHaMHKa W KOMIIJICKCHAas
17 A 3| 132 - 4 4 1 4 | 02 | Veraiiompoc
HHTEPIPETAINS] U30TOMHBIX JAHHBIX.
sx3amel — 4,0
Bcero 144 40 40 2 56 2
qaca
4.2. TlaH ¥ nepeyeHb TeM CaMOCTOSITEIbHOH PadoThl 00y4aIOIIUXCs MO THCIHIITHHE
Dopmupyemblii
p py qu()Ho-MeTonnquKoe
. OueHouHoe HHIMKATOP TpynoeMKocCTh,
Ne Ha3BaHnue pa3agesa, TeMbl Bua camocTosiTe1bHOI padoThI olecneyeHue
CpeacTBo JOCTHUKCHUSA o yacoB
CaMOCTOSATEIbHOI padoThI
KOMIICTCHIIMN
Bayrpennee crpoeHue aromMoB U
3aKOH pAaJMOAKTUBHOTO pacraja.
Cucrematuka  saep:  M30TOIBI,
U30TOHBI,  M300apbl;  aTOMHas
Macca; CTa0WIBHOCTH sep U IIpopabotxka pascion W/l-Lncs
1 ACITDOCTDAHCHHOCTE H30TOMOR: | TEOPETHIECKOTO Kypea, pabota c Ve THBIH OIPOC NA-2nk-3 511, 5.1.2, 513, 515 5
+ | pactpocTp > | nuTepaTypoi W TOATOTOBKA K P N-2rix-4 5.2.1,5.2.2,5.23
3aKOHBI PA/IMOAKTUBHOTO PACNana U | yerwomy onpocy WJT-Lrcs
HaKOTUICHHS. Pacman
pangvOaKTUBHOIO  POIAUTEIIHCKOTO
HYKJIHJA 110 CTaOUIILHOTO
JIOYEPHETO HYKIUIA.
IIpopabotka pa3znenos NI-1mk-3 5.1.1, 51.2, 513, 5.15, 4
Macc-CrieKTpoMeTpusi U METO TEOPEeTHYECKOro Kypca, padora ¢ NJI-2mk-
5 pomerp A | Teop Koro Kypca, p Verunit onpoc A-2rics 521,522,523
M30TOITHOTO pa30aBlIeHUS. JIMTEPaTypoll M IOJArOTOBKA K U-2nxcs
YCTHOMY OIPOCY NA-1nk-s




40 n 139 IIpopabotka pa3zenoB NA-1nk-3
K-Ar wu Ar/>°Ar METO/IBI | TeOpETHYECKOTO Kypca, pabora c . UJ-2rk-3 511, 512, 513, 515,
o VYcTHsIi onpoc
JaTHPOBAHUSI. JUTEPaTypoOl H TIOATOTOBKA K WNI-21ik-4 5.2.1,5.2.2,5.2.3
YCTHOMY OTIPOCY NA-1nk-4
IpopaGoTka pasnesnos W/I-1nxs
Rb-Sr METO/I ONPENIENICHHS | TeopeTnieckoro Kypea, pabora ¢ |y oo UJ1-2rik-3 511, 512, 513, 5.15,
BO3pacTa. JUTEPaTypoOl H TIOATOTOBKA K p N-21ik-4 521,522,523
YCTHOMY OTIPOCY WNA-1nk-4
leoxumust pyOuaus u crTpoHiwus; | IIpopaborka paszenos
JATHPOBAHNUE TEOPETHIECKOTO Kypea, paboTa ¢
OUINHCOIEPIKALMX MIUHEPAJIOB B | . cPalyPOI I HOATOTOBKA K
pyoua AcpKall p YCTHOMY OTPOCY N-1nk-s
MarmMaTU4eCKuX TOpHBIX MOPOJax; V O THALH OIPOC NA-2nk-3 511, 512, 513, 5.15
JaTUPOBAHUE MarMaTH4eCKux P N-2nik-4 5.2.1,5.2.2,5.23
MOpoJA M HW3OXPOHHBIA  METO[I; W/T-likes
JaTHPOBAHUE  METaMOP(PUICCKHIX
OpOox.
N3oTonHas CI/ICTf:MaTI/IKa Tpopa6oTia pasienon
ABYXKOMIIOHCHTHBIX CMCCCH. TEOPETHYECKOr0 Kypca, pabora ¢
XUMU4YeCcKue COCTAaBBbI | IUTepaTypoii M TOATOTOBKA K
JBYKOMITOHEHTHBIX CMeceii; | YCTHOMY ompocy EH';H“ 511 512 513 51
JIBYXKOMIIOHEHTHBIC CMECH, YcTHBIM opoc HﬁZEEi 5:2:1, 5.2.-2.5,.2.3. 3, 1.5,
HMEIOIINE pa3InYHblE OTHOIIEHUS WT-1ics ’ ’
87g /86 ’
Sr/*°Sr; OuHapHbIE CMECH JBYX
3JIEMEHTOB C pa3InYHBIMU
U30TOITHBIMI OTHOIIICHUSMU.
W3oTonHast reosiorusi cTpoHIius B | lpopabotka paszenos Wi
TEOPEeTUIECKOro Kypca, padora ¢ "LTK-3
METECOPUTAX, 3E€MHBIX . . WJI-2nk-3 5.1.1, 5.1.2, 513, 5.15,
JIMTEpaTypoii M MOATOTOBKA K | Yermprif ompoc
MarMaTH4eCKuX ©  OCATOYHBIX YCTHOMY OTIPOCY WT-2r1kc.4 521,522,523
nopojax. KameHHbIE METEOpUTSHI; UJT-1rik-4

HUCTOPUIA .HyHLI; MN30TOITHAsA




OBOJIONUA  CTPOHIUA B 3CMJ'IC;
HU30TOIIHadg 3BOJIOOHA CTPOHLIHUA B
OCHOBHBIX Inmopoaax u
rpaHuTOnaax, HU30TOIIHAaA
OBOJIIOIMA CTPOHIHA B OCAAOYHBIX
[I0pO/Iax, IIOHSTHE
XeMocTpaTurpaduu.
IIpopaboTka pa3znemnoB NA-1nk-s
8 Sm-Nd METOJ ONPENIENICHHS | TeopeTnieckoro Kypea, pabota ¢ |y oo UJ1-2rik-3 511, 512, 513, 5.15,
BO3pacTa. JUTEpaTypoll W TOATOTOBKa K p N-2ni-4 5.21,5.2.2,5.23
YCTHOMY OIIPOCY WN-1nk-4
M30TONHAs Teolorus Heoauma u | PopadoTka pasieios M-l
9 CTDOHINS B  MATMATHYCCKHX 1 TEOPEeTUYECKOro Kypca, padbora ¢ V e THBIH OIPOC WN-211k-3 5.1.1, 5.1.2, 513, 5.15,
POHIL JUTEpPaTypol M TOATOTOBKA K p N-2r1k-4 521,522,523
0CaJIOYHBIX TTOPOAAX. YCTHOMY OTPOCY W-Lics
Lu-Hf METO/T OTIpeICTICHUS [Ipopaborka pasaenos U-1nes
TEOPEeTUUECKOro Kypca, padbora ¢ . WN-211k-3 5.1.1, 5.1.2, 513, 5.15,
10 BO3paCTa M HM3O0TOIIHAsA I'COXHMMHA o VYcrHbIi onpoc :
JUTEPaTypoOl ® TOATOTOBKA K WNI-211k-4 5.2.1,5.2.2,5.2.3
Hf. YCTHOMY OIIPOCY NA-1nk-4
IIpopabotka pa3zaenoB NA-1nk-s
1 U-Pb 1 Th-U meTomb! onipeaeneHus | reoperuueckoro Kypea, pabora c Ve THAL OO NA-2nk-3 511, 512, 513, 515
BO3pacTa. JUTEPaTypoOl H TOATOTOBKA K p N-2rik-4 521,522,523
YCTHOMY OIIPOCY WNA-1nk-s
IIpopabotka pasienos W-1nx-3
12 Jlokaneaele  U-Th-Pb  Metons! | reopernmueckoro kypca, paGora ¢ V CTHELH OMDOC UJ1-2nk-3 511, 512, 513, 515,
onpeereHusl BO3pacTa. JIUTEpaTypol U MOATOTOBKA K p WN-2r1k-4 521,522,523
YCTHOMY OIIPOCY NA-1nk-4
IIpopaboTtka pasnenon N-1nk-3
TEOPEeTUIECKOro Kypca, padora ¢ . WNI-21k-3 5.1.1, 5.1.2, 513, 5.1.5,
13 | M30TONHas reosorks CBUHLA. JUTEpaTypoll W TMOATOTOBKA K YTt onpoc NI-211k-4 5.2.1,5.2.2,5.2.3
YCTHOMY OIIPOCY NA-1nk-4




. [Ipopabotka pas3zenos NA-1nk-3
14 Paanoyrneponnblii METOM TEOPETHIECKOro Kypea, paboTa ¢ Verubiii onpoc WJ-2nk-3 511, 512, 513, 515
JaTHPOBAHUS JUTEPaTypoOl H TIOATOTOBKA K N-21ik-4 521,522,523
YCTHOMY OTIPOCY WI-1nx4
IpopaGoTka pasnesnos W/I-1nxs
TEOPETHIECKOTO Kypca, pabora ¢ . NI-2mik-3 5.1.1, 5.1.2, 513, 5.15
15 | I'eoxumust cTaOUITBHEIX H30TOMOB JUTEPaTypoOl H TIOATOTOBKA K YCTHBIH onpoc NA-2nk-4 521,522,523
YCTHOMY OTIPOCY W/I-1nx4
XuMmudeckas — reoaMHaMuka — u | [IPopaboria PasjIelion WJT-Lcs
16 TEOPETHIECKOTO Kypca, pabora ¢ V e THBIH OIPOC WNI-2mik-3 5.1.1, 5.1.2, 513, 5.15
KOMILTICKCHAsA MHTCPIPCTALHA JUTEpPaTypol M TOATOTOBKA K p N-2r1k-4 521,522,523
HM30TOIHBIX JaHHBIX. YCTHOMY Ompocy WJT-Lrcs




4.3. Coaep:xanue y4eOHOro MaTepuajia

IlepeyeHb ceMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX padoT

®dopmupyemble
Ne HaumeHoBanue ceMuHapos, pMupy
Ne TpyaoemkocTs | OueHoyHble | KOMIIETEHUMH
pa3iesia M | NPaKTUYECKHX M Ja00PaTOPHBIX
n/H TeMbI paGor (uac.) cpeacTBa (MHIMKATOPBI)
BuyTpenHee cTpoeHHe aToMOB
Y 3aKOH PaJIMOaKTUBHOTO
pacnaga. CucreMaruka siaep:
M30TOIIbI, U30TOHBI, H300aPbI;
aToMHas Macca; CTabMILHOCTh
S7Iep U PacOpOCTPAHEHHOCTh . WT-ics
. VT WI-211k-3
1 2 N30TOIIOB; 3aKOHEI 2
ompoc N-2rk-4
PaauOaKTUBHOIO pacnaja u V-1
HakoruieHus. Pacnian
PaauOaKTUBHOTO
POAMTENBCKOTO HYKJIM/IA JI0
CTaOUIIBHOTO JIOUEPHETO
HYKJIUA.
W-1nk-3
9 3 Macc-cnekTpoMeTpusi 1 METOA 4 VCTHBIH UJ1-2r1-3
M30TOIMHOTO pa30aBIeHUs. onpoc W1-2nk-4
W1-1nk-4
40 p (/39 MA-Lnks
3 4 K-Ar u “Ar/*°Ar meromasl 5 VeTHBIH UJT-211k-3
JATUPOBAHUSL. ompoc UJT-2rixc-4
N-1nk-4
W-1nik-s
4 5 Rb-Sr meTon onpenencuus ’ VeTHbli U123
BO3pacTa. ompoc U -2r1x-4
N-1nk-4
I'eoxumust pyOuaus u
CTPOHILIMS; TaTUPOBAHUE
pyounuiicoaepxanmx
MHHEpPAJIOB B MAarMaTHYECKUX . U]
5 6 TOPHBIX TIOPOJIAX; 2 et A
p ponax; ompoc N-2r1k-4
JATUPOBAHUE MAarMaTH4YEeCKUX V-1
MOPOJT U U30XPOHHBIN METOJ;
JaTUPOBAHUE
MeTaMOp(UYECKUX MTOPOJ.
N3otonHas cucreMaruka
JIBYXKOMIIOHEHTHBIX CMECeH.
XHWMHYECKHE COCTABBI
JIBYKOMITOHEHTHBIX CMECEi; WJT-1rics
5 7 JBYXKOMIIOHEHTHBIE CMECH, ) VCTHBIH UJ1-2rik-3
MMEIOIIHNE Pa3IMIHbIE ompoc UJT-211xc-4
oTHoLIeHus 87Sr/86Sr; V-1
OMHapHBIE CMECH JIBYX
3JIEMEHTOB C Pa3INYHBIMHU
W30TOMHBIMU OTHOIICHUSIMU.
N3otonnas reosorus -1
7 8 CTPOHIIUSA B METEOPUTAX, 2 VYcTHbIH N-2rk-3
36MHBIX MarMaTUYECKUX U ompoc W1-2nik-4
N/1-1nk-4

0CaJIOYHBIX MOpOoJax.




KameHnHbie METEOPUTHI;
ucropus JIyHsl; ©30TONHAA
ABOJTIONIMS CTPOHIIMS B 3emiIe;
HA30TOIIHAS DBOJIIOLIUS
CTPOHIIMSI B OCHOBHBIX
MOPO/Iax ¥ TPAHUTOHIAX;
HM30TOITHAs DBOJIFOLIUSA
CTPOHITUS B OCATOYHBIX
MOpOJIax, MOHATHE
xemocTparturpadum.
N-1nk-3
8 9 Sm-Nd meToz onpeaencHus ) VeTHbIi UJ1-2rik-3
BO3pacTa. ompoc U -2rik-4
N-1nk-4
M3oTonHas reosorus HeoauMa . V-1
9 10 U CTPOHILIMS B MATMaTHYECKHUX 4 Y eTHbiif UA-2mes
poHIl onpoc N-2nk-4
nopojax. N-1nk-4
Lu-Hf meTon onpenencuust . V-1
Y cTHBIIT WU-211k-3
10 11 BO3pacTa ¥ U30TOIHAas 2
onpoc NJ-2r1k-4
reoxumus Hf. WT-1r1kcs
NA-1nk-3
1 19 U-Pb 1 Th-U meToast 4 YCTHBIH UJT-211k-3
onpeeeHusl BO3pacTa. ompoc W1-2nk-4
N1-1nk-4
NA-1nk-3
12 13 Jloxanbabie U-Th-Pb meTons! 9 VCTHBIH UJT-2r1x-3
OITpEeIeIICHUs BO3PACTA. ompoc N-2nx-4
N-1nk-4
N-1nk3
13 14 U30TONHAs reosiorus CBUHIIA. 2 Yl U]-2mcs
orpoc N-2rk-4
N-1nk-4
. N-1nks
14 15 Pagnoyrneponssiii MeTo1 ) VCTHBI UJ1-2r1x-3
JaTHPOBAHUS o1poc N]1-2rik-4
NI-1nk-4
NA-1nk3
I'eoxuMus cTaOMIBHBIX Y cTHBIIT W-211k-3
15 16 2
HN30TOIIOB O1pocC Hﬂ-zmc.4
N-1nk-4
XuMu4yeckast reoJHHaMHuKa U . V-1
16 17 KOMILIEKCHAS! HHTEPIPETALNS 4 Y eTHbiif UA-2mes
prpeTan onpoc NJ1-2n-4
HM30TOIHBIX TAHHBIX. V-1

4.4. MeTonnueckne yKa3aHus 10 OPraHHU3ALUHA CAMOCTOATENbHOI pa00oThl MATHCTPAHTOB

Bua camocrositesqibHoi padoTshl. [IpopaboTka pa3nenoB TeopeTuuecKoro Kypcea, padbora
C IUTEPaTypOil ¥ MOATOTOBKA K YCTHOMY OIIPOCY.

Heab camocTosiTebHOM padoThl: [IprnodpeTeHne HEOOXO0IUMO YPOBHS TEOPETUUECKUX
3HAHUHM A JOCTHXKEHHS CIIOCOOHOCTH MCHOJIb30BATh TEOPETUYECKHE OCHOBBI CIIEIHATBHBIX U
HOBBIX PasaciioB AWCHHUILIMHBL «30TOITHAST TEOJIOTHUS U TCOXPOHOJIOTHA» MPU PCIICHUHN 3aaad
npodecCHOHATBLHOMN 1eATETbHOCTH.

3ajanue Ha caMoOCTOAITEJbHYI0 padory. OO0OIIeHHe MaTepuayia, MOJYy4YeHHOTO Ha
JEKIUAX, MOA00p, 00paboTKa W aHalu3 JHUTEPATYpHbIX W MHTEpHET-UCTOYHHKOB IO TeMe



HU3YUCHHOT'O pa3Jciia B COOTBCTCTBUU C MECPCUHCM BOIIPOCOB IAJid MOATOTOBKU K YCTHOMY OIIPOCY
(TexyieMy KOHTPOJIIO).

PeKOMeH}IaIII/II/I 110 BBINTIOJIHCHHIO 3a/1aHUA HCO6XOIII/IMO BHUMATCJIbBHO O3HAKOMUTCA C
IEPEUYHEM BOIIPOCOB JId IMOATOTOBKH K YCTHOMY OIIPOCY IIO COOTBETCTBYIOLIEMY pasaciy,
MMPpOYNUTATh KOHCIICKT JICKIIUH 110 TEMEC, COCTABUTD IIJIaH MMOUCKaA IIOHOHHHTGJIBHOfl I/IHq)OpMaLII/II/I,
HaUTH U CUCTEMATHU3UPOBATH AOIOJIHUTCIIBHYIO I/IH(i)OpMaI_II/IIO, COCTaBHUTb KpaTKI/Iﬁ KOHCIICKT II0
BOIIpoCaM, HC paCCMOTPCHHBIM Ha JICKIUAX.

Kpurepun omeHkM KauyecTBa BbINOJHEHHUS CAMOCTOSITEJIbHOH PadOThI. KaueCTBO
CaMOCTOSITEIbHOMN pa6OTBI OLICHUBACTCA MOJHOTOU H MMpaBHUJILHOCTBIO MMUCbMCHHOT'O OTBECTA HaA
YCTHOM OIPOCE, CTENEHbI0 OCO3HAHHOCTH U MOHUMAHMS U3Y4YE€HHOTO, S3bIKOBBIM O(OpPMIIEHUEM
OTBETA.

5. VYEBHO-METOJANYECKOE W HWH®OPMAIIMOHHOE OBECIHEYEHUE
TACIHATITAHBI

5.1 nepeyeHb OCHOBHOI1 M 10NIOJHUTEJIbHON JINTEPaTypbl
OCHOBHasl AUTEpaTypa

5.1.1. ®op I'. OcHOBEI H30TOMHO# reonorun. MockBa. Mup.: 1989. — 585 c.

5.1.2. Topoxos .M. PyOuamii-cTpoHIMEBBII METOA HM30TONHOH reoxpononorun. 1985. M.:
OHeproaromuszar. — 153 c.

5.1.3. U3oronuas reosorus. Pen. D Herep, M. Xynmukep. 1979. M.: Hempa. — 333 c.

5.1.4. UlykomokoB 0.A., T'opoxoB .M., Jleuenko O.A. ['papuueckue MeToIbl M30TOMHON
reoxumun. 1974. M.: Henpa. — 208c.

JONIOJIHUTEbHAS JIUTEpaTypa

5.1.5. Wnrepnperamnusi reoxuMmuyeckux maHHeix / mox pen. E.B. CkmspoBa — M.:
Nurepmer Unxxunupunr, 2001. — 288 c.

5.1.6. Typkuna O.M. Jleknuu Mo reOXMMHH MarMaTHYeCKOrO0 W MeTaMOp(pUYECKOTO
npoueccoB. HoBocubupck: HI'Y, 2014. — 118 c.

5.1.7. Typkuna O.M. Jlekuuu no reOXMMHUH MaHTUH U KOHTUHEHTAJIbHOM KOpbI: yueOHOe
noco6ue. HoBocubupck: HI'Y, 2008. — 150 c.

5.2. nepuoanyeckue U3IaHus
5.2.1. Xypnan «I'eoxumus» - https://sciencejournals.ru/journal/geokhim/
5.2.2. Xypnan «Geochimica et Cosmochimica Acta» -
https://www.sciencedirect.com/journal/geochimica-et-cosmochimica-acta
5.2.3. XKypnan «Chemical Geology» - https://www.sciencedirect.com/journal/chemical-geology/

5.3. 6a3bI JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMBbI
Cucrema moucka HayuHoit uadopmarmu Web of Science
https://www.webofscience.com/wos/woscc/basic-search

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJINHBI

6.1. YueOHo-1a00paTopHOe 000py/10BaHMeE:!

Jns 3aHATHI MCHONB3yeTCs CHENUaIu3upOBaHHAs ayuTopus MHCTUTyTa r€OXUMHUHU WM.
A.Il. Bunorpanosa CO PAH, ocHaieHHass KOMIBIOTEPOM, MYJIbTUMEIUNHBIM IPOEKTOPOM U
JKPaHOM.

6.2. IlporpaMmMHoOe oGecnieyeHnme:

Crnieunanu3upoBaHHbIe IPOrPAMMHBIE MPOIYKTHI JIsl 00paOOTKH reojorn4eckor nHpopMalu,
pactipoctpansiembie cBoboaHO: NewPet, MinPet, Isoplot.

CorelDraw — maker rpadudeckux mporpamm, Microsoft Office Standart 2016, Grahper — maker


https://sciencejournals.ru/journal/geokhim/
https://www.sciencedirect.com/journal/geochimica-et-cosmochimica-acta
https://www.sciencedirect.com/journal/chemical-geology/
https://www.webofscience.com/wos/woscc/basic-search

st co3nanus HayyHoil rpadukwu, [10 mis moxroroBku npesentammii (PowerPoint, ®orollloy
Pro).

6.3. TexHnuyeckue H 3JIeKTPOHHBbIE CPECTBA 00yUEHMSI
Jlexuuu B BUAE Iipe3eHTalUI

7. OBPABOBATEJIBHBIE TEXHOJIOTUHA

[Ipu  peanmzanuu  JaHHOW  MPOTPaMMBI  TPHUMEHSIOTCS  WHGOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTMH  (MCHOJb30BAHWE  BBIYUCIUTEILHOW  TEXHUKH U
TEJICKOMMYHUKAIIMOHHBIX CPEICTB JUIS peanu3alui WHGOPMAIMOHHBIX IPOIECCOB C IEIBI0
onepaTuBHON 1 3(PpPeKTUBHOM paObOTHI ¢ HHGOPMAIIHEH ).

Kpome Toro, mpm peamusanuu mnporpaMMbl «M30TOmHAs TEOJNOTHS W TEOXPOHOJIOTHS»
IIPUMCHAIOTCA TaKHE CII0COOBI noaadyd Marcepualia, Kak IUCKYCCUs, O6y‘ICHI/Ie Ha OCHOBE PE3YJILTAaTOB
Hay4YHBbIX HCCHCHOB&HHﬁ, IMPOBOJAUMBIX HHCTI/ITYTOM reoxumuu uM. A.Il. BI/IHOFpa)IOBa.

8. ®OHJ OLEHOYHBIX MATEPHAJIOB JIsd TEKYIIEIO KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIMA

Jranbl GopMUPOBAHUS KOMIIETEHIMI (MHAUKATOPOB I0CTHKEHUSI KOMIIETEHIIUIT) U
HX NoKa3areJieil (1eCKpUITOPOB)

Komnerennus ITK-3

HaumeHoBaHmue pa3jesia / TeMbl N-1nks HN-2nk3

3-1 | V-1 B-1|3-1|V¥-1|B-1

BHyTpeHHee cTpoeHre aTOMOB U 3aKOH PaJInOaKTUBHOTO
pacnaga. CuctemMaTuka siiep: U30TOIIbl, H30TOHBI, U300aphl;
aTOMHasi Macca; CTabMIIbHOCTB SIIEP M paCIpPOCTPAHEHHOCTh
M30TOIIOB; 3aKOHBI PaIMOAKTUBHOTO pacnaga U HaKOIUICHUS.

Pacniag paaroakTHBHOTO POAUTENBCKOIO HYKIUIA JI0
CTaOMJIBHOTO IOYEPHET0 HYKJIUJA.

Macc-crieKTpoMeTpusi 1 METOJ1 H30TOMHOT0 pa30aBiIEeHUsI.

K-Ar u 40Ar/39Ar meToapl AATUPOBAHMSIL. +
Rb-Sr meton onpenenenwst Bo3pacra. + +
I'eoxumus pyOuans U CTpOHIMS; JaTUPOBAHUE + + + + +

pyOuauiicogepx aiyux MUHEPAIOB B MarMaTUYeCKUX TOPHBIX
[I0poJax; JaTUPOBAHNE MarMaTUYECKUX TIOPOJ U
M30XPOHHBIN METOJ; JaTUPOBAHNE METAMOPPUIECKUX

mopoJ.
N3o0T1omnHas cucTeMaThKa ABYXKOMIIOHEHTHBIX CMECEH. + + + + +
XHUMHUYECKUE COCTABBI IBYKOMIIOHEHTHBIX CMECEH; + + + + +

JIByXKOMITOHEHTHBIE CMECH, UMEIOIIHNE Pa3INuHbIe
oTHomieHus 87Sr/86Sr; OMHApHBIE CMECH IBYX DJIEMEHTOB C
pa3IMYHBIMHI U30TOMTHBIMU OTHOIICHHUSIMHU.

M30T0onHas reosorust CTpPOHIMS B METEOPUTAX, 36MHBIX + + + + +
MarmMaTU4YeCKUX U OCall04HbIX Nopoaax. Kamennsie
METEOPUTHI; NCTOPHS JIYHBI; N30TOMHAS 3BOJIIOLMS CTPOHIIUS
B 3eMJI€; U30TOIHAs ABOJIIOLINS CTPOHIUS B OCHOBHBIX
IopoJax U rpaHUTONIAaX; N30TOIHAS OBOIIOLHS CTPOHLIUSA B
0CaJI0YHBIX TOPOJIax, MOHITHE XEMOCTPATUTpaHH.




Sm-Nd metos onpeneneHus: BO3pacTa.

H30TO0mHAas reo1orus HEOoAUMA U CTPOHIIUA B MArMaTU4YCCKUX
1 0CaOYHBIX ITOPOJaax.

Lu-Hf meTon onpeneneHust Bo3pacta ¥ M30TOMHASI TEOXUMUS
Hf.

U-Pb u Th-U merons! onpeneneHws BO3pacra.

Jlokanenbie U-Th-Pb MeToabl onpesiencHust BO3pacTa.

H30TO0mHAas reoIoTus CBHHIIA.

PagnoyrnepoiHblid METOI TaTUPOBAHUS

+ |+ |+

I'eoxyuMusa cTaOUIBHBIX U30TOMOB

|+ ]+ +

|+ ]+ +

XuMu4aeckas reoJJuHaMruKa U KOMILUICKCHAA MHTCPIIPETAI A
HM30TOIIHBIX JaHHBIX.

|+ ]+ +]+

|+ ]+ ]+ ]+

Komnerennus IIK-4

HaumenoBaHue paszesia / TeMbl

N-1nks

M -2nka4

3-1

Yy-1

B-1

3-1

y-1

B-1

BHyTpeHHee cTpoeHre aTOMOB U 3aKOH PaJInOaKTUBHOTO
pacnaga. CuctemMaTuka siiep: U30TOIIbl, H30TOHBI, H300aphl;
aTOMHasl Macca; CTaOUIIBHOCTD SIZIEP M PACIIPOCTPAaHEHHOCTh
U30TOIIOB; 3aKOHBI PAJMOAaKTUBHOI'O pacnaia U HaKOIICHHS.

Pacnian pagroakTHUBHOIO POAUTENIBCKOTO HYKJIMJA 1O
CTaOMJIBHOTO JOYEPHETo HYKJINJA.

Macc-crieKTpoMeTpusi U METOJ U30TOITHOTIO pa30aBICHUs.

K-Ar u 40Ar/39Ar MeTobl TaTUPOBAHUS.

Rb-Sr meton onpenenenst Bo3pacra.

I'eoxumust pyOuaus ¥ CTpOHLUS; JaTUPOBAHUE
pyounuiicofepKalux MUHEPAJIOB B MarMaTHUECKUX TOPHBIX
IIOPOJax; JaTUPOBAHNE MAarMaTUYECKUX TIOPOA U
M30XPOHHBIN METOJI; JATUPOBAHHE METaMOP(PUIECKUX
HOPOJI.

+ 4+ +|+

+ 4+ +|+

++ |+ |+

+ 4+ |+ |+

+ 4+ |+ |+

+ |+ |+

H3oTomHasa cuctemMaTuka JABYXKOMITIOHCHTHBIX CcMeceH.

XUMHUYECKUE COCTABbI IBYKOMITOHEHTHBIX CMECEH;
JBYXKOMIIOHEHTHBIE CMECH, UMEIOIINE Pa3INUHbIE
oTHouieHus 87Sr/86Sr; GMHapHbIE CMECH JIBYX JIEMEHTOB C
pa3IMYHBIMU U30TONHBIMUA OTHOIICHUSIMH.

H30T0mHAas reo1orus CTPOHIHA B METCOpUTAX, 3EMHBIX
MarmMaTU4eCKuXx U OCaAJOYHBIX ITOPOAaAX. Kamennrie
MCTCOPHUTHI; UCTOPUSA HYHI:I; H30TOITHasd 3BOJTIOIHA CTPOHIIHA
B 3CMJ'IG; H30TOIIHAad 3BOJIIONUA CTPOHIHA B OCHOBHBIX
mopoJax v rpaHUTONAax; M30TOITHAA DBOJIOLUS CTPOHIIUSA B
O0CaJIOYHBIX MOPOJAaX, IOHATHUC XCMOCTpaTI/II‘pa(I)I/II/I.

Sm-Nd meTox onpeneneHus Bo3pacra.

H30To0mnHas reoyiorus HeoauMa 1 CTpOHIMA B MarMaTU4CCKUX
1 0CAOYHBIX MMOPOaax.

Lu-Hf MCTO/ OIIPECACIICHUS BO3pacTa U U30TOIMHAA I'COXUMUA
Hf.

U-Pb u Th-U metoas! onpeeneHust Bo3pacra.

Jlokanbubie U-Th-Pb meTob! onpesieneHus Bo3pacra.

+

+

+

+

+

+

H3o0TomHas reoorus CBHHIIA.




PanunoyrnepoaHbiii METOT JaTUPOBAHUS + + + + + +

+
+
+
+
+
+

I'eoxuMusa cTaOMIBHBIX H30TOIOB

XuMmuuecKkas reoJuHaMHUKa U KOMILJIEKCHAs MHTepnpeTauus | + + + + + +
M30TOINHBIX JaHHbIX.

CooTHeceHue OLCHOYHBIX MAaTEPHUAJTOB TEKYHIEro KOHTPOJIA YCIHEBACMOCTH M

MPOMEKYTOYHOM ATTECTALMHU C Pe3yJabTaTaMu 00y4YeHUs

Howmepa Bonpocos u3
Howmepa Bompocos / OIICHOYHBIX
HNunexc TECTOBBIX 3aTaHUH / MaTepualioB
HNunexe JIeckpumnrTopa | pedeparos, U3 OIICHOYHBIX MPOMEKYTOYHOMI
Nupexc WHJIUKATOpa | WHIUKATOpa MaTepUaIoB KOHTPOJIS aTTeCTaIluH,
KOMIICTCHIIUY | JIOCTIDKEHHUS | JOCTHIKCHUS TEKYIIEH yCIeBaeMOCTH, MO3BOJISIOLIUX
KOMIIETEHIINN | KOMITCTEHITHH MTO3BOJISAIONINX OIIEHUTH OIICHUTH CTETICHb
cTerneHb ChOPMHUPOBAHHOCTH | C(HOPMHUPOBAHHOCTH
JIECKPUIITOpa KOMIIETCHIIUN JIECKpUIITOPA
KOMIIETSHIINN
3-1 1-8,10,11 1,8,10
y-1 9,10,11,12, 13, 5,7,10
AJT-Lmcs 14,15,16,17,18,19,20
MK-3 B-1 1-8 1,2,6,10
3-1 19,20 2,6,10
N-2nks3 y-1 21,22,23 3,7,9,10
B-1 9,21,22,23 9,10
3-1 10,11,12,15, 19-21 4,10
N-1nka4 y-1 19-2110,11,12,15, 19-21 4,10
K-4 B-1 19-2110,11,12,15, 19-21 4,10
3-1 19-2110,11,12,15, 19-21 4,10
NI-2nk4 y-1 19-2110,11,12,15, 19-21 4,10
B-1 19-2110,11,12,15, 19-21 4,10

8.1. OneHo4nbIe MaTEePHAJIBI VIS TEKYIIEr0 KOHTPOJIS:

MaTepI/laJIbl IJIA MPOBEACHUSA TEKYIIECTIro KOHTPOJIA 3HAHUH CTYAEHTOB:

HNupukatopsl
Ne AOCTHKEHUS
wn Bua konTpoas Konrpoaupyembie TeMbl (pa3esbl) KOMIeTeHIn i
(KOMIIOHEHTBI), KOTOpbIE
KOHTPOJIHPYIOTCSI
BHYTpeHHee CTPOCHUC AaTOMOB U 3aKOH
paanoakTUBHOrO pacnaga. CucremaTuka
AACP:  H30TOIIbI, HN30TOHHI, I/I306apLI;
aTOMHasi Macca; CTaOWIBHOCTh sIep H WL
1 YcTHBII orpoc pacIpoCTPaHEHHOCTb H30TOIOB; 3aKOHBI Eﬁggij
panIuoaKTUBHOIO pacrnaja U HaKOIUICHHUS. U-1rks
Pacna;:l PaAOaKTUBHOT'O POAUTCILCKOTO
HyKJInJga a0 CTaOMIJILHOTO AOYECPHETO
HYKJIUJA.
WI-1nx-s
) Vit ompoc Macc-cnekrpomerpust u METO N-21k3
U30TOIMHOTO pa30aBIICHUS. W24
W-1nk-4
3 VerHBiii ompoc K-Ar u “°Ar/°Ar METOJBI NJaTUPOBaHMUS. Ei;giz




[TpuHIIUTIBI 1 METOIOJIOTHS.

W/1-2rix-4

W-1nk-4
WJI-1nk-3
N N-2nk-3
4 VY CTHBIH ompoc Rb-Sr meton onpenenenust Bo3pacra. V1-2nce
W-1nk-4
[eoxumust  pyOumus ©W  CTPOHIIHS;
JIaTHPOBaHUE pyoOuuricoaepKamiux W-Likcs
. MHHEPAJIOB B MarMaTHYeCKHUX TOPHBIX WJ-21k
5 YcTHBIM onpoc p P A-Zmes
MopoJax; JIaTHPOBAHUE MarMaTHYeCKHX N-2ni-4
OpPOLI u W30XPOHHBIN METO/I; V-
JIaTUPOBaHUE METAMOP(PUIECKUX TTOPOI.
H3oTonHas CHUCTEMAaTHKa
JIBYXKOMITOHEHTHBIX CMECEH.
XuMH4YecKrue COCTaBbI
JIBYKOMITOHEHTHBIX CMecel; WT-1ik.s
. N-2nk-
6 VeTHbIi onpoc JBYXKOMITOHCHTHBIE CMECH, HMEIOIINe I/II[ 2n1<3
pasIuyHbIC OTHOLIIECHUS 87Sr/86Sr; I['lﬂm
OWHApHBIC CMECH JIByX OJJICMEHTOB C WALk
pa3IMYHBIMHU HM30TOITHBIMU
OTHOILIEHUSIMU.
M3otonmHass  reoslorMsi  CTPOHIUSA B
METEOPUTAX, 3EMHBIX MarMaTHYeCKUX U
0CaI0YHBIX mopoJiax. Kamennslie
METEOpUTHI; UCTOpHUs JIyHBI; H30TOIHAA HHHI[;HK-3
7 VeTHBIN ompoc ABOJTFOIMS CTPOHIUS B 3eMJI€; U30TOITHAS Mﬁ_znm
~£IIK-4
OBOJIOIMSI  CTPOHIMSI B OCHOBHBIX WT-111ic4
mopojax ¥ TPAHUTOMAAX; H3OTOIHAS
OBOJIIOIMSI  CTPOHIUS B OCAJAOYHBIX
1opoJiax, MOHATHE XEMOCTpaTUrpauu.
WJ-1nk-3
. U121k
8 VCTHBIH OTIpoc Sm-Nd meTox onpeneseHus Bo3pacTa. V-2
~£TIK-
W/I-1mx4
W-1mx-s
. N3oTonHas  reonoruss  HeoauMa U W-2rik-3
9 YcTHBIN onpoc
CTPOHITUSI B MAarMaTHYECKUX MOPOIAX. U254
W-1nk-4
¢ NA-1nks
N Lu-Hf meron ompenenenus Bo3pacta H WJ1-21k-
10 YcTHBIN onpoc /L otpen p A-Znks
n3oronHas reoxumus Hf. U254
WJI-1mx4
UPb u Th-U e
. - " - METOJbI ONpeacICHUs WN-2nk-
11 VYeTHBI opoc A pedl A-Zrcs
BO3pacTa. W-2ric-4
WJI-1mx4
U-Th-Pb e
. JloxanbHBIE -Th- METOBI W-2nk
12 VYeTHBIi orpoc A A-Zrcs
OTpeieNIeHs BO3pacTa. N-2nxc4
W-1nk-4
NA-1nks
13 v . N-2nk-3
CTHBII OpoC H30TOIHAs Te0IOrHs CBUHIIA.
W-2r1x-4
W-1nk-4
o . N-1nk-3
14 VY CTHBIH ompoc PanuoyrnepoaHslit METOJ] 1aTUPOBAHUS

N-2nk-3




W/1-2rix-4
W-1nk-4

NA-1nk-3
N-2nk-3
NA-2nk-4
W-1nk-4

15 VYcrHblii orpoc ['eoxumus cTaOMIIBHBIX H30TOIIOB

Xumuueckas reoauHaMHuKa " -1

. W-2nk-3
16 Ycerabli onpoc KOMIIJICKCHAs1 HHTEpHpPETAlMsl U30TOHBIX WI1-211104
-2mk

JTAaHHBIX. W-Lrics

IIpumepHBbIH NepevyeHb BOMPOCOB JIJISl TEKYLIEr0 KOHTPOJist B ()OpMe YCTHOTO Onpoca
1. Yro Takoe pagroreHHbIe H30TOIMbI?

2. Uto Takoe cTaOMIIbHBIE H30TOIIBI?

3. Uto Takoe uzoton?

4. Yro takoe n3obap?

5. Uto Takoe u30ToH?

6. Uto Takoe aToMHast Macca?

7. Uto Takoe poaUTENCKAN PaTHOHYKITHT?

8. Uro Takoe ToYepHH HYKIU?

9. Uto Takoe mepuoy momypacmnana’?

10. KakoBBI reOXUMHYCCKHUE CBOMCTBA pyOuIusi?

11. KakoBBI TeOXMMHYECKIE CBOMCTBA CTPOHIIHS?

12. KakoBbl OCHOBBI H30XPOHHOT'O METO/1A IaTUPOBAHUS?

13. YUto Takoe n3oxpoHa?

14. KakoBbl reoxumuieckue cBoiictea Sm u Nd?

15. Yto Takoe MaHTHITHAS TTOCIIEA0BATENHLHOCTD B TepMuHax Sr-Nd u30TomHOM crcTeMaTuKn?
16. Yto Takoe CHUR?

17. KakoBbl reoxumuieckue cBoiictsa Lu u Hf?

18. KakoBbI re0XpOHOJIOIMYECKHE METO/Ibl, OCHOBaHHBIE Ha paaroreHHoM pacnaae U u Th?
19. Yro takoe koHKOpAUS?

20. Yro Takoe auckopaus’?

21. KaxoBsl Sr-Nd u30TONHbBIE XapaKTEPUCTHKH UCTOIIEHHOTO MaHTHIHHOro uctoynuka (DM)?
22. KakoBsl Sr-Nd u30TOIHbBIE XapaKTEPHUCTHKH 00OTAIIEHHOT0 MAHTUIHOTO HcTOYHNKa EM-| ?

23. KakoBs! Sr-Nd u30TONHbIE XapaKTePUCTHKKA 00OTAIICHHOTO MAaHTHITHOTO rcTouHuKa EM-11 ?




8.2 OneHo4Hble MaTEePHAJIBI VI IPOMEKYTOYHOM aTTecTalluu

Crneuudgukanus TeCTOBBIX 3aJaHUM ISl IPOMEKYTOYHON aTTeCTAlMHU

I[HSI MMPOBCACHUA DK3aMCHA 110 AWCHUIIINHE «W3oTOmHAs TEOJIOTUS U rCOXpOHOJIOTUA»
UCIIOJIB3YETCSI KOMIUJIEKT TECTOBBIX 3a/laHWi, KOTOpbIE colep:kaT 6 3amaHuil 0a30BOro ypoBHS
CJIOKHOCTH, 2 3alaHUA TMOBBIIICHHOI'O YPOBHA CJIOXHOCTH, 2 3aaHusl BBICOKOI'O YPOBH:A
CIO)KHOCTM U HampaBieHbl Ha OLEHKY CGHOPMUPOBAHHOCTH CIEAYIOUIMX HHIUKATOPOB

JOCTHKEHHS KommeTeHIuM: U-1nxk.3, U1-2nk-3, U-1mk-a, U-2pk-a.
Bpewmst Ha BbIIIOJIHEHHE TECTOBBIX 3aaHui 60 MUHYT.
MaxkcumanbHas cyMMa 0aJlyIoB 3a MPaBHIILHOE BBIOJHEHHUE BCEX TECTOBBIX 3ananuii 100.

Ne . .
Tun TecToBoro CueHapuii BHIOJHEHHSA Yposensn KonTposaupyemsbiii
TECTOBOI0 « Baan
3aJJaHus TECTOBOI'0 3aJaHUA CJI0KHOCTH HNIAK
3a/laHusA
Br16path otuH MIpaBUIIBHEII
3aKpBITOTO THIIA HA OTBET U3 MPHUBEACHHBIX
1 BEIOOp OJTHOTO BapuaHTOB. OTBET 3amUCcaTh basoBerit N-1nk-3 5
MIPaBMJILHOTO OTBETA B BHJie OYKBEI B TI0JIE
OTBETA.
BrIOpaTh 0/11H NpaBUIIBHBIN
3aKphITOrO THIA Ha OTBET U3 NMPHUBEACHHBIX
2 BBIOOD OJTHOTO BapuaHnToB. OTBeT 3anucaTh bazoBblii N-1nk-3 5
IIPaBUIBHOTO OTBETA B BUJIe OYKBHI B TI0JIE
OTBETA.
BrIOpaTh 0/11H paBUIIBHBIN
3aKpeITOrO THIA Ha OTBET U3 NMPHUBEACHHBIX WI-1
y H-1rk-3
3 BBIOOP OJTHOTO BapuanToB. OTBET 3amucaTh bazoBbrii VL2 5
MIPaBMJILHOTO OTBETA B BHJIe OYKBEI B TI0JIE A-2nxc-3
OTBeTA.
Br1Opath otuH MIpaBUIIBHEII
3aKpbITOro TUIA HA OTBET U3 NPUBEIACHHBIX N1-2nik-3
4 BEIOOp OJTHOTO BapuaHTOB. OTBET 3amUCcaTh bazosriit I/II[-].HK-4 5
MIPaBUJILHOTO OTBETA B BUJIe OYKBEI B TI0JIE NT-211K-4
OTBETA.
BriOpaTh 0/11H NpaBHUIIbHBIN
3aKpeITOrO THIA Ha OTBET U3 NMPHUBEACHHBIX WI-1
. H-1nk-3
5 BBIOOD OJTHOTO BapuaHTOB. OTBET 3amMucaTh ba3zosniii WIL-2 5
MIPaBUIBHOTO OTBETA B BU/ie OYKBBHI B T10JIE A-2nx-3
OTBETA.
BriOpaTh 0/11H NpaBHUIIbHBIN
3aKpBITOTO THIA HA OTBET U3 NPHUBEICHHBIX
6 BBIOOP OJTHOTO BapuanToB. OTBET 3anucaTh bazosbrit WNJI-2nk-3 5
MIPaBUJILHOTO OTBETA B BHJIe OYKBEI B TI0JIE
OTBeTA.
OTKpBITOTO THIIA HA
P 3amucaTh ypaBHEHHE / . W/1-1nk-3
! (opmyspoBKy 0XapaKTepHU30BaATh MOJICIh Beicoruii Ui-2 25
OTBeTa paKIep A-2nx-3
3aKpBITOTO THIA HA Y CTaHOBUTH COOTBETCTBHE.
P [oBbleHH NI-1nk-4
8 YCTaHOBJICHUE OTBeT 3anucaTh B BUIIE it 10
COOTBETCTBUS KOMOMHAIWH IQp 1 OyKB
OmnpenennuTs NEPBUIHOE
OTKpBITOTO THIIA ez P [MoBbIlIeHH
9 H30TOIMHOE OTHOILEHHUS, . WUJI-2nk-3 10
- 3a7a4a BIf
HCTIONB3YS TpaduK
W-1nk-3
OTKpBITOTO THMA Ha WUi-2
3anucarh cxemy pacmajia / . H-21k-3
10 (hopMymHpOBKY OXAPAKTEDH30BAT MOJEIb Bricokuit WII-1 25
oTBETa paxTep A-Lix-4
NJI-2nk-4




Kpurepun oueHuBaHus:

Onenka CymmapHnsblii 0as11 3a
BbINOJIHEHHE TeCTOBBIX 33/ IaHU I
OTIIUYHO 85-100
XOPOIIO 74-85
yJIOBJICTBOPUTEIHHO 60-73
HEYI0BJIETBOPUTEIb MenbIe 60
HO

TECTOBBIE 3AJAHUSA AJS1 ITPOBEJIEHUS DK3AMEHA
BapuanTt 1

1. BriOepeTe BepHOe onpe/iesieHe TEPMHHA «H30TOI.

A) Pa3HOBI/II[HOCTI> XUMHYECCKOI'0 3JICMEHTA C Pa3HbIM YHCJIOM IIPOTOHOB B AaTOMHOM A1IPE

B) Pa3HOBHUIHOCTH XHMHYECKOTO OJJIEMEHTA C PAa3HbIM YHCJIOM 3JIEKTPOHOB B
AJIEKTPOHHOU 000JI0UKE aToMa

B) Pa3HOBHIHOCTh XMMHUYECKOTO 3JIEMEHTA C Pa3HbIM YHCIOM HEHTPOHOB B aTOMHOM
ape

I') ATOMBI pa3HBIX XMMHYECKHX 3JIEMEHTOB C OJIMHAKOBBIM YHCIIOM HYKJIOHOB

OTBET: __

2. Kakoii U3 M30TOIOB CTPOHIHS SIBJISIETCS PAAHOTeHHLIM H 00pa30BaJicsl 32 c4eT
pacnana 8’Rb?

A) 84sr

B) 86Sr

B) &’sr

I') 88sr

OTBET:

3. Kakum reosIOTM4eCKHM COOBITHSIM COOTBETCTBYIOT «HHJKHEe» H «BepXHee»
nepeceveHue TUCKOPIANH ¢ KOHKOpAUeii Ha quarpamme 206Pb/238Y — 207Pp/235Y?

A) BepxHee mnepeceueHHe — BO3pacT O0Opa3oBaHMs IOPOJbI, a HIDKHEE — BO3pacT
MeTamoppusma.

b) BepxHnee nepeceuenue — Bo3pact Mmeramoppusma, a HU>KHEe — BO3pacT MOPOIbL.

B) Touku nepecedyeHust AUCKOPAUU C KOHKOPAMEH HE Jal0T MPECTaBIEHUs 00 3MH30/1aX
Te0JIOTMYECKUX COOBITHH.

I') BepxHee u HuXKHee NepeceueHus: OTPakaroT MEPUOJl KPUCTAIM3ALUU ITUPKOHOB B
MarmMaTU4ecKOM pacIllaBe

OTBET:
4. Kakoil M3 mepe4yHCJeHHbIX OOIIEAOCTYNHBIX CBOOOJHO PpacnpocTpaHsAeMbIX

HporpaMMHbIX HpO)]yKTOB IMO3BOJIAECT pelllaTb KOMILIJIEKC Fpa(l)l/lquKHX )4 | pacquHl)IX
3ama4 11 Tpekosoro gatuposanus (U-Pb, Pb-Pb, Th-Pb, °Ar/* Ar, K-Ca, Rb-Sr, Sm-Nd,



Lu-Hf, Re-Os u ap. ) u HepaBHOBecHOro aatupoBaHusi U-cepuu, a Tak:Ke AeTPUTOBOIi
reoxpoHoJioruu?

A) COMAGMAT

b) IsoploteR

B) PetroExplorer

I') VESTA

OTBET

5. Ha 4T0 yKa3bIBAIOT OTPUIATEIbHbIE 3HAYEHHS BeJIHIHHbI 51807

A) m3oTonHslii cocta 8 0/*°0 o6pasma oboramen oTHOcHTeNbHO cTanAapTa SMOW.
B) usoronusrii coctas 80/1°0 o6pasua o6exnen otHoCHTENEHO cTaHAapTa SMOW.
B) m3oromusiii coctas 20/*%0 nmeer Takue e 3HaueHns xak crangapra SMOW.

I') u3otonnsii coctas #0/*°0 ne MoxkeT UMETh OTPULIATENHLHBIX 3HAUECHMUIH

OTBET

6. Kakum u3 nmepevyncjaeHHBIX METO0B MOKHO OLEHHTh BO3PACT €IMHHYHBIX 3epeH
AeTPUTOBBIX IIHPKOHOB?

A) U-Pb LA-ICP-MS mertomom

b) K-Ar metonom

B) U-Pb SRIMPH meromom

I') Rb-Sr meronom

OTBET

7. 3anumMTe OCHOBOMOJIATAKOIIEEe YPABHEHHE H30TOIHOTO JATHPOBAHNS, PellIeHHOE
OTHOCHTEJIbHO T 1 JaiiTe KpaTKoe MosicHeHHe 0003HaYeHuid B ¢opmy.Jie.
OTBET:

8. YcramoBure coorBeTCcTBHE MEKIAY MATCPUHCKHM H30TOIIOM H KOHCYHBLIM
IMPOAYKTOM €ro pacmnajia — J0Y€pHUM HU30TOIIOM. OTBeT 3anuuInTe B MYCTbhIE€ KJICTKH
Taﬁ.]'[HHBI B BHI€ COOTBETCTBYHOIIUX 6yKB, OTBCYAKINUX BAapHAHTY MAaTEPHHCKOIO
HU30ToI1a.

A) 238U

B) 235U

B %2Th

I)“7Sm

MatepruHCKHIl 130TON

JlouepHwuii n30TON 14Nd | 20%pp | 207ph | 2%8pp

9. VcranoBure no u30xponHoW auarpamme 8/Sr/%Sr — 87'Rb/SSSr mepBuunoe
snavyenue %'Sr/%Sro) B moment oOpaszoBanmusi nopoanl. OTBeT OKpPYIJIHTE 10 TPEThEro
3HaKa IO0cJIe 3alATOMH.



0.706
0.704
87Sr
865r 0.702}
0.700
0.698 1 | 1 | 1 | 1 | 1
L 0.02 0.04 0.06 0.08 0.10
87Rb/86Sr

OTBET:

10. ouyemy npu yactuuHom miaBjiennd CHUR o6pasywomuiics pacniias Oyaer
uMeTh Oosee Hu3kne SM/Nd, a KpuCTALIU3YIOIKECS] U3 ITOT0 PACIJIABA TOPHBIE MOPOABI
oyayT umethb 0oJiee nuskue 143Nd/144Nd orHocuteabno CHUR?

Bapuanr 2

1. Bei0OepeTte BepHOe onpe/iesieHHe TEPMHHA «PAMOAKTHBHBIH H30TOID».

A) H30TOn XUMHYECKOTo 3JIEMEHTA, MEPHUOJl TOIypacnana KOTOPOro CTPEMHTCS K
0ECKOHEYHOCTH

b) M3orom XUMHYECKOTo 3JEMEHTa, sijipa KOTOPOTO SIBJISIOTCS HEYCTOMYMBBIMH H  C
TE€YEHUEM OIPEIEIIEHHOIO NMPOMEKYTKAa BPEMEHHM CaMOIIPOM3BOJIBHO pPacHaJaroTcsl B JIPYyrom
M30TOIL.

B) M3oTom XMMHYECKOrO JJIEMEHTA, SBISIOMIMICS KOHEYHBIM MPOAYKTOM pacrajia
(siIepHBIX MpeBpalleHnii) CTabMIBHOTO U30TONA

I') M30TON XUMHYECKOTO 3JIEMEHTa, spa KOTOPOro SIBISIFOTCS YCTOWYMBHIMH M HE
UCIBITHIBAIOT TEHJICHIIUIO K CAMOIIPOU3BOJIBHOTO paciajia.

OTBET:

2. Kakoii u3 M30TONOB CBMHIA 00pa3oBajics 3a CYeT PAIMOAKTHBHOIO pacmajaa
232Th?

A) 2%ph

b) 206pp,

B) 2P

I 208pp,

OTBET:

3. Kak u3meHsieTcsl 4YMCJ10 IPOTOHOB U HEHTPOHOB B si/ipe HECTAOUJIBHOIO H30TONA
npu aabda-pacnane?



A) 4KCcI0 IPOTOHOB HE U3MEHUTCS, UNCIIO HEUTPOHOB YMEHBILNTCS Ha J1BA

b) umcio npoTOHOB yMEHBIIUTCS Ha J[BA, YUCIO HEHTPOHOB HE U3MEHUTCS

B) uncno npoTOHOB YMEHBIINUTCS HA JIBA, YUCIO HEUTPOHOB YMEHBIIUTCS Ha J1Ba
I') 4ncno npoTOHOB ¥ HEUTPOHOB HE U3MEHUTCH.

OTBET: ___

4. Kakoil M3 mnepeyHMc/JIeHHBIX NPOrPAaMMHBIX NPOAYKTOB IMO03BOJIsIeT pelaTh
BONPOCHI HW30TONMHON TIe0XpPOHOJIOTMH, B YaCTHOCTH paccuuThbiBaTh U-PD wm3oTonHbIi
BO3PACT OPOJ U MUHEPAJIOB?

A) COMAGMAT
b) IsoploteR

B) PetroExplorer
') VESTA
OTBET

5. Ha 4T0 yKa3bIBAKOT MOJIOKATEIbHbIE 3HAYEHHS BeJuIHHbI 8807?

A) m3oTonHslit coctas 8 0/®0 o6pasma oboramen oTHOCHTENBEHO cTaHAapTa SMOW.
b) nzoromnHeIit cocTaB 180/160 oOpasia o0eTHeH OTHOCUTENBHO cTanaapTa SMOW.
B) uszoronnsrii coctas 2 0/*°0 umeer Taxue xe 3Hauenus kak craggapra SMOW.

I") m3otonHEIit coctas 20/1°0 He MoXkeT UMETh MOTOKHUTENEHBIX 3HAYCHNIH
OTBET

6. Kakum mu3 NEPECIYNUCTCHHBIX M30TONMHBLIX METOAOB MOKHO OICHUTL BO3pPacCT
reoJIOrH4ecKoro co0bITHSI, MPOM30IIE/IIEero B roJjiomeHe?

A) Rb-Sr

B) K-Ar

B) U-Pb

I Yc METOJ JaTUPOBAHUSA

OTBET ___

7. B pamkax kakoii HM30TONHOH cucTeMbl npumensiercs moaear CHUR. Yro
nonumaetcs nog CHUR?

OTBET:

8. YcranoBure cooTBEeTCTBHE MEXKIAY MATCPUHCKHUM M30TONOM M KOHCYHBIM
NMPOAYKTOM €ro pacmaga — JOYECPHUM H30TOIIOM. OTBeT 3anMIINTE B MYCTbIC KJIETKH
Taﬁ.]'llflllbl B BHI€ COOTBETCTBYIOIIHUX 6yKB, OTBCYAKOIIUX BapHaHTy MaTCEpPUHCKOI0O
H30TOoIIA.

A) K

B) 8'Rb

B 235U

r)l?GLu

MatepuHCKHI U30TOI

JlouepHHIA N30TOIT 6Hf | 297pp | “OAr | 87Sr




9. Ycranosure 1m0 H30XpoHHOM auarpamme °'Sr/%Sr — 8Rb/ASr mepsuunoe
snavenne °'Sr/®Srp) B moment ofpaszoBanusi mopoabl. OTBeT OKpPYIJIHTE 10 TPEThEro
3HaKa MocJjie 3ansAToM.

87

Sr

§8g, 0,820/

0,900

0,8801—

0,860(—

0,840 F

0,800

0,780

0,760}
0,740 — /
0,720

0,700

OTBET:

10. Hannmute cxemy B-pacnajaa Jisi H30TONA KAJIUs ¢ MacCOBBIM unciom 40, B Tom
YHCJIe YKaKUTe J0YePHUIl MPOAYKT pacnaja.

KJITOYHA IMTPABUJIBHBIX OTBETOB K TECTOBBIM 3ATAHUAM

Homep IpaBuibHBIE OTBETHI
TeCTOBOTO
3aJaHus Bapuanr 1 Bapuanr 2

1 B b
2 B T
3 A B
4 b b
5 b A
6 AB r

1 (D-Dgy) Monens CHUR pa3paboTana B pamkax

t = 1 N +1;rneh— MOJIETH OJHOPOIHOTO XOHIPUTOBOTO

KOHCTaHTa pacmana, D —amcmo | pesepByapa [uisi onucanus U30TOMHOH

v aTOMOB JIOUEPHETO H30TOIA, D, | 2BOJIONMH HEOIHMMA Ha 3emite. Jlannas

— MepBOHAYAJILHOE aTOMOB
noyepHero uzoromna, N — gucio
aTOMOB POJIOHAYATILHOTO

MOJIEJb MPEOoaraeT, 4YT0 3eMHON
HEOJIUM DBOJTIOIIMOHUPOBAIT B
OZIHOPOJTHOM pe3epByape, B KOTOPOM
SM/Nd paBHO 3TOMY OTHONICHHUIO B




HU30TOoIIAa.

XOHAPUTOBBIX MeTeopuTax. [Ipu
BO3HUKHOBCHUU MAPIHATIHHOTO
mnasienns SM/Nd u **Nd/***Nd 6yner
U3MEHSTHCS B CTOPOHY TTOHHUKEHHBIX
WIIH TIOBBIIICHBIX 3HAYCHUH, OTpaXast
00€eJHEHHOCTh MJIM 000ralieHHOCTh
MU FCHEPUPYEMBIX PACIIaBOB U
pecTUTOBOM (ha3bl COOTBETCTBEHHO.

Bapuanm omeema 1

147Gy _ 143N

Bapuaum omeema 1

176] y _1764f

238 j _ 206pp, 235 _207pyy
235 _ 207pp 40gc _40p ¢
2321 ) _ 208py, 87Rp _87Sy
8 Bapuanm omeema 2 Bapuanm omeema 2
r-— 143Nd r — 176Hf
A— 206Pb B _ 207Pb
B — 207pp A _ MOp;
B - 208Pb B — 87Sr
9 0,700 nuu 0,701
Camapuii (Sm) — siBisieTcs 6osiee
COBMECTHUMBIM (KOT€PEHTHBIM )
XUMHYECKHUM JJIEMEHTOM I10
cpaBuenuio ¢ Heogumom (Nd). ITpu
JaCTUYHOM IUJIABJICHUN HEKOTOPOTO
HCTOYHUKA, paciijiaB Oyaer
oborammarscs 00Jiee HECOBMECTUMBIM
HEOJIMMOM, a pecTuToBas ¢aza —
camapueM. [loaTtomy pacmias u
10 p yp 40K—>40C8. + B v+E

MOPO/IbI, 00pa30BaHHBIE MPH €T0
KpUCTAJUTH3alUU OyyT UMETh OoJiee
auskue SM/Nd. TToposr,
00pa3oBaHHbBIC TIPU KPUCTAILTHA3AIIH
TAKOTO paciijiaBa Takke OyJIyT UMETh
0oJIee HU3KUH M30TOMHBINA COCTAB
13Nd/A*Nd o cpaBuennto ¢ CHUR,
nmockobky 143Nd obOpasyercs 3a cyer
pacmana 147Sm.

IIpumepHBIii IepeYeHb BONPOCOB /IS MOATOTOBKH K IK3aMEHY !

1. Buyrpennee ctpoenne atoMoB. Cucrematuka siep. M30Tombl, n300apel, H30TOHBI.

2. AToMHas Macca.

3. 3akoH paaHOAKTHUBHOTO pacmaga (I ciiydas MPEBpaIleHHs] POAUTEIHCKOTO PaIUOHYKIHIA
CTaOMIIbHBIN HYKJINA)




4. Tlepuon momypacrana HyKJIna.

5. OOmmil BU OCHOBHOTO YPaBHEHHs, HCIIOJIL3yEMOr0 ISl ONpPEeIeH s BO3pacTa MOpo/] i MUHEPAJIOB
0 METOJaM, OCHOBAaHHBIM Ha MPOLECCE IMPEBPALICHHUS POIUTENHCKOTO PAJAMOHYKIHIA B JIOYCPHUI
CTAOWIIBHBIN HYKJIHI.

6. T'eoxumusa Rb u Sr

7. MatupoBanue pyOuIHii COAEPKAIIMX MUHEPAIOB B MATMATHYECKHX MMOPO/IaX.

8. JlatupoBaHne MarMaTHIeCKuX 1mopo. M30XpoHHBIN MeTO TaTupoBaHus. M30XpoHHAs nuarpamma.

9. latupoBanue Meramopdudeckux mopoa. CTpoHIMEBas 3BOJIOIUOHHAS TUarpamMma, MOKa3bIBaoIas
M30TOITHYI0 TOMOTE€HH3AINI0 MUHEPAIOB MTOPOIBI B PE3YIbTaTe TEPMATBHOTO MeTaMOp(hr3Ma.

10. X¥MHYECKHE COCTaBBI JIBYXKOMIIOHEHTHBIX CMECEH.

11. JIByXKOMIIOHEHTHBIE CMECH, MMEIOIIUE Pa3IMIHbIe OTHOmeHus & Sr/8eSr,
12. Teoxumust Sm u Nd.

13. Onpenencuue Bo3pacta SM-Nd METOIOM U €r0 0COOEHHOCTH.

14. Tousitue CHUR, u3otonnast sBosronmsi Nd B XOHAPUTOBOM OTHOPOTHOM pe3epByape U BEIHYHHA
IICHJIOH.

15. Benmuuna sncuiod Nd.
16. MoaensHbie qaTupoBKH B SM-Nd H30TOMHO#M cHucTEME.

17. W3oromuas reosoruss Nd um Sr B MarMaTH4yecKuX TOpHBIX Mopoiax. IIOHSITHE O MaHTHHHOW
M0CJIEJ0BATENLHOCTH.

18. Koppemsiumonnast Nd-Sr uzoronHas nuarpamma u ee nareprnperaius. Kagpaur 1.

19. Koppensinmonnast Nd-Sr nzorornHas auarpamma u ee uateprnperanus. Ksaapant I11.

20. Koppensunonnast Nd-Sr usotonHas nuarpamma u ee nareprnperaius. Kagpanr 1V.

21. [IpuyrHBI U30TOTHOW HEOAHOPOTHOCTH MAaHTHHU B MAJIOM MacIuTade.

22. Ilpu4nHbI r100aTFHONM U30TOITHON HEOJHOPOJHOCTH MaHTHH.

23. Ilpupona u xapakTepucTHKu MaHTuitHOTO ncTouanka DMM (ucromennast mantust MORB-tuma).
24. TMlpupoja u xapakTepUCTUKU MaHTHITHOTO nctounuka EM Il (o0oramiennas MaHTHS BTOPOTO TUTIA).

Asmop-cocmasumeins
3as. nabopamopueti eeoxumuu U30Mono8
K.2.M.-H., C. H. C. C.U. Jlpuno

Hacmoswas npocpamma, He modcem Ovbimb 0CnpousgedeHa HU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuileHus omoena mazucmpamypul u acnupaumypsl UI'X
CO PAH.



