Mporpamma omMcumninHbl ""eoxrMMms M30TONOB U OCHOBLI reoTepMobapomeTpumn”; 020700.62 Neonorus; npodpeccop, A.H. (Mpodeccop)
BaxtuH A.N. , npodbeccop, A.H. (ooueHT) HusamytauHos H.M.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHcTuTyT reonorum n HegoterasosbiX TEXHONOMMIA

» !
””“I PO 1k

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHocTn KPY
Mpodp. Munasapunos P.I".

" 20 r.

MporpamMma AUCLMNNANHBI
[eoxummsa M30TOMOB M OCHOBLI reotepmobapomeTpumn b3.0B.5

HanpaeneHue noarotosku: 020700.62 - ["'eonorus
[Mpodomnb noaroToskn: [Ceoxmmms

KBanndgomkauus BbinyckHuka: 6akanasp

dopma 0by4eHns: o4Hoe

S13bIk 0ByHEeHMS: PYCCKUiA

ABTOp(bl):

BaxtnH A.W. , HnsamytamHos H.M.
PeueH3eHT(bl):

N3oT10B B.I'.

COINMACOBAHO:

3asegyowunin(as) kagenpon:

lMpoTokon 3acenaHns kagoenpbl No or" " 201 _r
Y4yebHo-meToamnyeckas kommccus MIHctutyta reonorum u HedoTerasoBbIX TEXHONOMMIA:
Mpotokon 3acenaHusa YMK No or" 201_r

PeructpaunoHHbiin No
KasaHb
2014

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep BEE YH H

ARl | AL O



Mporpamma omMcumninHbl ""eoxrMMms M30TONOB U OCHOBLI reoTepMobapomeTpumn”; 020700.62 Neonorus; npodpeccop, A.H. (Mpodeccop)
BaxtuH A.N. , npodbeccop, A.H. (ooueHT) HusamytauHos H.M.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 2 ns 15. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma omMcumninHbl ""eoxrMMms M30TONOB U OCHOBLI reoTepMobapomeTpumn”; 020700.62 Neonorus; npodpeccop, A.H. (Mpodeccop)
BaxtuH A.N. , npodbeccop, A.H. (ooueHT) HusamytauHos H.M.

Mporpammy ovcumnavHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) baxtuH A.N. Kadenpa
MUHEepanorum n nMTonorum VHCTUTyT reonorum n HegpterasoBblX TEXHONOTUN |
Anatoly.Bakhtin@kpfu.ru ; npodpeccop, a.H. (aoueHT) HusamytaonHos H.M. Kadbenpa muHepanorum n
nutonormm NHCTUTyT reonorum n Hedgoterasosbix TexHonoruii , Nazim.Nizamutdinov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensimn ocBoeHms oncumnanHel (Moaynst) "MeoxmMms K30TONOB U OCHOBLI FreoTepMobapomeTpumn”
SIBNSIOTCS YCBOEHME CTYAEeHTaMN OCHOB N30TOMHON Fre0XPOHONOrK 1 reoTepMobapomMeTpum, yMeHne
LaTMpoBaTh, ONpenensTb TeMnepaTtypy v AaBneHus 06pasoBaHMst MMHEPanoB

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnvnHa BkntodeHa B pasaen " b3.0B.5 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 020700.62 Meonorns 1 OTHOCUTCS K AMCUMMAMHAM Mo Bblibopy.
OcBavBaeTcs Ha 4 kypce, 8 cemecTp.

ABNAETCS AMCLMNANHON NOo BbIBOpY NpodheccnoHanbHoro umkna. NpenHasHayeHa ons cTyaeHToB 4
Kypca (8 cemecTp).

YunTblBaOTCSA 3HAHWS, MPUOBPETEHHbBIE NPU N3YYEHWUN PUSMKUN, XUMUKN, MATEMATUKN,
Kpuctannorpagumn, MUHePanoruu, reoxXMMnumn, TEPMOANHAMUKN MUHEPAOB.

CTy,D,eHTbI DONXHbI NOHUMAaTb 3aKOHOMEPHOCTU (POPMUPOBAHNSA TOPHbIX MOPOa, 3HaTb METOObI
Ana-rHOCTUKN MUHEpPasioB, OOJIXKHbI obnagaTb 3HaHUSAMK 00 N30MOPPU3ME U FreOXUMUN MUHEPANOB.

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N

OK-18 crnocobeH KPUTNYECKM NEPEOCMbICNIBATL HAKOM/EHHBIA OMbIT,
(0blWeKynbTypHbIE N3MEHSITb NP He0BX0AUMOCTUN BUA U XapakTep CBOei
KOMMNeTeHuunm) NpodoeccnoHanbHOM OeaTeNbHOCTH

crnocobeH ncnonb3oBaTb NPOCUIbHO-CMNEeLNann3npoBaHHble
MK-15 3HaHMs B 06nacTy reonorum, reoPunankin, reoxnMmun,
(npodhbeccmoHanbHble rMOporeonornm N MHXeHepHoM reonornumn, reocnornm n reoxXnMnn
KOMMeTeHuunn) FOPKOYMX NCKOMAEMbIX, 9KONMOrMYECKOn reonorum onsa peleHns

Hay4HbIX U NMpakTU4yeckmnx 3anau
MK-16 crnocobeH ncnonb3oBatb NPOMUIbHO-CNELNann3npPoBaHHble

HaHNS PyHOAMEHTaNbHbIX B OU3UKMN, XMUK

(NMpodpeccmoHanbHble sHa CbyHaameHTan pasnenos uankm, ’
KOMMETEHLN) 9KONOrmn gns OCBOEHUS TEOPETUYECKNX OCHOB reonornu,

reogon3nkn, reoxXmMMmnm, aKOI0rM4eckom reonormm

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYOEHT:
1. DONXEH 3HaThb:

obwenpodeccuoHanbHble (0blWereonornieckme) TeopeTNIECKNe OCHOBbI FreOXUMIUM N30TOMOB U
reotepmMob6apoMeTpu; OCHOBHbIE METO bl M30TOMHOW Fr€OXPOHONOMUN; FTEOXUMMIO PAANOTEHHBIX
N30TOMOB; rEOXMMIIO CTabWNBbHBIX M30TOMOB; TEOPWIO (Pa30BOro PaBHOBECUS; 0ONaCTb NPUMEHEHUS
reotepmobapoMeTpoB.

2. NONXEeH yMeTb:
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onpenensitb ropHbIe NOPOabl U MUHepanbl AN 0aTUPOBAHMS METOLIOM U30TOMHOW FreOXPOHONOMUN,
015 OLIEHKM TemnepaTypbl U OaBneHus MeTooM reotepmodbapomeTpun. Manaratb n KpUTUYECKM
aHannanpoBaTb 6a30Byt0 06WEreoNnorMyeckyto NHPopMaLIMio; cnonb3oBaTtb Ha3oBbie 3HaHMS
reonorm4eckmx Hayk npv otbope ropHbix NOpod U MUHepPanos ONs OaTUPOBaHUS, OnpeneneHns
TemnepaTypbl U OaBNeHUs MMHepanoobpasoBaHns

3. OONXEeH BnageTb:

cnocobamm BHECEHUS MOMNPaBKM Ha 3axBaYeHHbIV NPU MUHEPaNnoobpa3oBaHN CBUHELL NPW
0aTUPOBAHUN M30TOMHLIM U-Pb METOLOM reoXpoHONornm; - CTPOUTh ypaBHeHNe 0OMEHHOro
PaBHOBECUS 1 CTPOUTb M30TEPMbI pacnpeneneHnst 3oMopPdHbLIX MOHOB; - CTPOUTb YPaBHEHNS
CMeLEHHbIX N 0OMEHHbIX paBHOBECUIA U CTPOUTb AMarpamMmbl ha30BOro COOTBETCTBUS; -
06wenpodeccnoHanbHbIMM 3HAHUSMIU TEOPUUN 1 METOLOB MONEBbLIX FE0NOMMYECKUX U FEOXMMUNYECKMX
nccnenoBaHuii; - Metonamm 06paboTkm, aHann3a n CUHTE3a NoneBoit 1 nabopaTopHOiA
reonoro-reoxXnuMmn4Yeckor MHgopMaLmm.

0aTMpoBaTh METOAOM N30TOMHOM Fre0XPOHONOrM, OLEHUTb TeMnepaTtypy v OaBneHne METOO0M
reoTepMobapoMeTpun NCNob3yst COOTBETCTBYIOLLYIO F€0I0ro-reoXMMYeCcKyto MHpopMaLmio.

4. CTpyKTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obuwas Tpya0EMKOCTb ANCLIMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

Buabl n yachbl
Pasaen ayauTopHoW paborTbl,
Hepens VX TPyA0EMKOCTb Tekywue copmbl
N D‘"Kn":')v"lr;,l';"b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexumn MpakTnueckumelllaboparopHble
3aHATUSA paborbl
Tema 1. dusunyeckme
OCHOBbI N30TOMHOW KOHTpOnbHas
1. [reoxpoHonormu. 8 1 2 0 0 pabota
OCHOBbI N30TOMHOM
MacCC-CNeKTPpOoCKOonuu.
Tema 2. HHOCTU
ema 2. OcobeHHoc KOHTpONbHas
o reoxmMn4yeckoro 8 2 2 0 4 paboTa
" \noBeaeHns pybnaomsa n
CTPOHLUS.
KOHT bHas
3 Tema 3. OcobeHHOCTH 8 3 5 0 5 260'32" a
" Ireoxumum Sm 1 Nd. P
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 4. ['eoxumuns KOHTPONbHas
4. |pafnoreHHbIX N30TOMNOB 8 4 2 0 2 pabota
Sr, Nd, Hf.
Tema 5. U-Th-Pb meTopg KOHTpONbHas
5. [n30TONHOM 8 5-6 4 0 4 paboTta
reOXPOHONOI K.
Tema 6. ['eoxumuns KOHTpONbHas
6. |[paamoreHHbIX N30TOMOB 8 7 2 0 2 pabota
CBUHUA.
v Tema 7. 'eoxmmusg 8 8 5 0 5 K(;%ngﬂbHaﬂ
" [cTabunbHbIX N30TOMOB. P
g. |TeMa 8. OcHoBbl 8 | 910 | 4 0 4 lpadora
" [reoTepmobapomeTpun. P
Tema 9. ['eoxumunyeckue JoMallHee
9. [reobapoTepMoOMETPbI. 8 11 2 0 2 3agaHve
Tema 10. nomaliHee
10.|AMCpr60N-KNMHOMMPOKCEHORbI 12 2 0 2 3afaHue
napareHesuc.
Tema 11. JoMallHee
11.|BrnoTtuT-KnMHONMpokceHgBas 13 2 0 2 3apaHve
accoumaums.
12 Tema 12. [NapareHesunc 8 14 5 0 5 Kc;ggeganaﬂ
‘lbuoTUT-rpaHar. P
13 Tema 13. CmelleHHble 8 15 5 0 5 KZ%LEZ"bHaH
‘[paBHOBECUS. P
Tema 14. BnusHwne KOHTDOMbHAS
14, |[Bvcbcpysmm. O6nacTe 8 16 | 2 0 2 a6ora
‘InpuMeHeHuns P
reobapoTepMOMETPOB.
Tema . NIToroeas 8 0 0 0 9K3ameH
doopMa KOHTpOns
Ntoro 32 0 32

4.2 CopepxaHvue oUCLUNMIUHbBI

Tema 1. du3anyeckme 0CHOBbI U3OTOMHOW reoOXPoHONOrun. OCHOBbI M30TOMHOWM
Macc-crnekTpocKonum.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Llenn n 3agayu kypca. Pmsnyeckme 0CHOBbI M30TOMHON reoxpoHonornmn. OCHOBbI N30TOMHOW
Macc-cnekTpockonuu. NpuHUUN OencTenMs MOHHOro 30H4a, NIOKabHbIA M30TOMHbLIA aHanu3 B
N30TOMHOM FEOXPOHONOTUW.

Tema 2. OcCO6EHHOCTU reOXMMUYECKOro NoBeAeHNUSA pyonaus n CTpoHUMUS.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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Rb-Sr meTon nsotonHoi reoxpoHonorum. OcobeHHOCTV reOXMMMYECKOro NoBeaeHNs pyonans v
cTpoHums. JaTnpoBaHmne OTKPbITbIX U 3aMKHYTbIX U30TOMHO-FEOXMMNYECKMX CUCTEM U3OXPOHHbIM
MeToaoM. OcobeHHocTM n3oTonHoro Rb-Sr natnpoBaHust M3Bep>XXeHHbIX, METAMOPGUNYECKNX,
0Ca04HbIX MOPOL.

naboparopHas pabora (4 4aca(oB)):

OCc06eHHOCTN reoXMMMYECKOro NoBeAeHNs pyouans n ctpoHums. latmpoBaHme OTKPbIThIX U
3aMKHYTbIX U30TOMHO-TEOXUMNYECKNX CUCTEM U3OXPOHHBIM METOOOM. HakornneHne penkumx
anemMeHTOoB B rpaHntax. KoHctaHTa pacnaga 87Rb. [NocTtpoeHne n aHanns n3oxpoHbl CTPOHLMSA U
pybuans. OnpeneneHne Bo3pacrta v HavanbHOro N30TOMHOrO OTHOWEHMWS CTPOHLMSI.

Tema 3. OcobeHHOCTM reoxumum Sm u Nd.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Sm-Nd meTon n3otonHow reoxpoHonorun. OcobeHHocTn reoxummm Sm n Nd. N3oxpoHHble Sm-Nd
[aTtnpoBku. [[OpHble Nopoabl U MUHEeparbl, NpUrogHble ona gatnposaHns Sm-Nd meTogom.

naboparopHas pabora (2 4aca(oB)):

OcobeHHocTn reoxmmmm Sm 1 Nd. Mi3oxpoHHble Sm-Nd gatnposkn. Sm-Nd natmpoBaHus pyaHbIx
NPOLLECCOB C MCMONb30BaHMEM Cynbdmaos. MNoarotoBka 06pa3uoB Ans M30TONHOro aHanu3a.
MocTpoeHne 1 aHann3 N30XPOH; ONpeeneHne Bo3pacTa pyaoobpasyLiero npoLecca u Ha4yanbHoro
N30TOMNHOrO OTHOWEHNS Heoauma. BbiBoA: cynbdomabl MOTYT NCMONMb30BATLCS B KAYECTBE
MUHEPaNoB-reoXpoHOMeTPOoB Npv SM-Nd M30TONHO-reOXPOHONOIMYECKMX UCCNEen0BaAHUSIX.

Tema 4. N'eoxumus pagmuoreHHbix nsotonos Sr, Nd, Hf.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

"eoxummns pagunoreHHbix n3otonos Sr, Nd, Hf. PaguoreHHble nsaotonsl Sr n Nd B Marmatmnyeckumx
nopogax. leoxummyeckne ceonctea Sr, Rb, Sm, Nd. lMepBryHbIin n3otonHbii coctas Sr n Nd.
9Bonoumnsa n3otonHoro coctasa Sr n Nd meteopuTos, 3emnu n JlyHbl. [[€0OXUMUS paamoreHHbIX
n3otonos Sr, Nd, Hf B ocapoyHoi obonouyke.

naboparopHasi pabora (2 4aca(oB)):

"eoxmmns pagmoreHHbix n3otonos Sr, Nd, Hf. I3oxpoHHble Rb-Sr, Lu-Hf meToabl natnposaHums.
MocTpoeHne n aHanma n3oxpoH. OCOBEHHOCTN FreoxXxMnmM paanoreHHbIx n3otonos Sr, Nd, Hf.
MocTpoeHune n aHanms Kpmebix 3aBucumocTtenn Sr, Nd. OueHka Bo3pacTta ropHbiX Nopoa.

Tema 5. U-Th-Pb meTton n3otonHom reoxpoHONoruu.
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

U-Th-Pb meton nsotonHou reoxpoHonorun. I30TonHbI COCTaB ypaHa 1 Topus, a-pacnag ypaHa u
TOpUS, pannoakTMBHbIE CBONCTBA. [ e0XnMmMyeckme npoLecchbl, NPUBOASAWME K UCKaXEHMUIO
paccyYNTbIBAEMbIX YPaH-TOPUA- CBMHLOBbIX BO3PACTOB. DBOMOLMNS 3EMHOMO CBMHLA, onpeaeneHne
MOJENbHOro Bo3pacTa CynbuaHbix MectopoxageHnin. [latmposaHue nonesoro wnara v nopos B
uenom Pb-Pb meTtonom

naboparopHas pabora (4 4aca(oB)):

U-Pb cnuctema B MMHepanax-reoxpoHomeTpax (UMpKoH, bagneneunt, cpeH, anatut u gap.).
NokanbHble METOABI N30TOMHOrO aHann3a (BTOPUYHO-MOHHBIA 30HA 1 Na3epHO- abnsSLMOHHblE
cuctembl). MI3oxpoHHas moaenb. N3oxpoHHblie Rb-Sr, Sm-Nd, Lu-Hf, Re-Os, Pt-Os n U-Pb meToabl
natmpoBaHusi. OcobeHHOCTU 1 06nacT NPUMEHEHNS.

Tema 6. N'eoxMua paguoreHHbIX N30TONOB CBUHLA.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

"eoxmmus pagnoreHHbIX n30TONOoB CBUHLUA. rlepBI/I‘-IHbIVI N30TOMHbIN cocTas cBMHUa COnHEYHON
cuctembl n 3emnn. [LononHUTENbHbIE METObI JatnposaHunA N30TOMHOM reoxpoHonorunn. BO3paCT
3eMnn 1 wkana reonorn4eckoro BpPEMEHN.

naboparopHas pabora (2 4aca(oB)):

3y4eHre nepBuYHbIA U30TOMHBIA cocTas cBuUHUA ConHevyHon cuctembl n 3emnu. OTHOWEHNS
pannoreHHbIX N30TOMOB CBMHLA C aTOMHbIMK Becamu 206, 207 n 208, obpa3oBaBlUNXCS 3a CHET
pacnaga ypaHa 238, 235 n Topus 232, K HepaanoreHHoMy (MepBNUYHOMY) CBUHLLYY C aTOMHbIM BECOM
204 B nyHHbIX nopoaax. 206Pb/204Pb ~ 250; 207Pb/204Pb =~ 130; 208Pb/204Pb ~ 270. [ns
NEePBUYHOr0 Xe CBUHLA N3 XeNe3HblX METEOPUTOB 3TU U30TOMHbIE OTHOLWEHNS COOTBETCTBEHHO
pasHbl: 9,5; 10,4 1 29,5.
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Tema 7. Fleoxummusi ctTabunbHbIX N30TOMOB.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

"eoxuMns cTabunbHbIX M30TOMOB. MPUYNHBI BapuaLmnii OTHOWEHW CTabubHbIX M30TOMOB B
npupogne. Neoxnmns Bogopoaa u kucnopoga. NpuHUMML reoTepMoMeTpUM Mo M30ToNam KMcnopoaa.
"eoxumuns nsotonos yrnepoaa. OCHOBHbIE NPOLECCHI U30TOMHOr0 OPaKLMOHNPOBAHNS.

naboparopHas pabora (2 4aca(oB)):

OcHOoBHbIe NpoLEeCChl M30TOMHOIrO PPakUMOHMpPOBaHMS. [locTpoeHme n aHanna rpadonkos
3aBUCMMOCTHK (hakTopa PpakUMOHNPOBAHNS OT MOWHOCTW bA0B DPPEKT N3MEHEHNS CKOPOCTU
NpPOMepP3aHnNs, MOLWHOCTIN FPaHNYHOro cnos 1 3HaveHunn 8180 Ha: hakTop opakUMOHMPOBAHUS ;
BENMYMHY KO3huumneHTa perpeccum mexay 3HadeHnsmmn 6D n 8180; dhakTop
dbpakuMOHNPOBaAHNS; BENNYNHY KO3(PULIMEHTA PErpPecCun:

Tema 8. OcHOBbI reoTepmobapomeTpun.
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

OcHoBbl reotepmobapomeTpumn. Pas3oBble PpaBHOBECKS Kak OCHOBA Fe0/Iornmyeckoi
TepMobapomMeTpumn. Kprctannoxmumms NpupoaHbIX cunnkaTos. MprHUMnbl 0a3oBOro paBHOBECUSI.
TepMoaunHamuyeckme metoabl. MOHOMMHepanbHble 1 ABYMUHEPASIbHbIE N30TOMHbIE FEOTEPMOMETPbI.

naboparopHasi pabota (4 4aca(oB)):

da3oBble paBHOBECUS Kak OCHOBA reoniorn4yeckor TepmobapomeTpun. Kpmuctanioxmmms npupoaHbix
CUNINKaTOB.

Tema 9. Nleoxummnyeckme reo6apotTepmoMeTpbl.
JNNeKLMOHHOe 3aHsiTue (2 4aca(oB)):

"eoxnmnyeckme reobapotepmomeTpbl. TemnepatypHas 3aBmcumocTb KD - koadhdpuumeHTa
pacnpenenenus. TepmomeTp bapta. HegoennH-noneeownartosblit TepMoMeTp. MarHeTuT -
NNbMEHNTOBLI TepmomeTp JluHaenn. AMcprbon - Nnarnoknasosbiii TepMomeTp. V3oTepmbl
pacnpenenenns Mg n Fe mexay amgunbonom u rpaHatom. Ctatnctmyeckas oueHka OTHOCUTENbHO
TOYHOCTM aMcpnbon- rpaHaToOBOro TepMoMeTpa.

naboparopHasi pabora (2 4aca(oB)):

TemnepatypHas 3asucumocTtb KD - koadbdpmumeHTa pacnpeneneHuns. N3otepmbl pacnpeneneHns
Mg n Fe mexay amcpnbonom 1 rpaHaTom.

Tema 10. AMcMO60N-KNMHONMMPOKCEHOBbIN NapareHe3uc.
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

AMGMO0N-KNMHOMMPOKCEHOBbI NapareHesunc. Iaomopcpunam B oTHoweHun Fe <=>Mg n Ca2+ <=>
2Na+. ObMeHHOe paBHOBECUE 3TUX M3OMOPIIHBIX KOMMOHEHTOB. N30TepMbl pacnpenenenns Mg n
Fe mexay amgonb6onom n HeoMpaLmnToBbIM KIMHOMUPOKCEHOM. AMGOMOO0N- KNMHOMMPOKCEHOBIN
TEPMOMETP N ero TOYHOCTb.

naboparopHas pabora (2 4aca(oB)):

AHanns rpadpmyeckmx pesynbTaTtoB: HepenrH-NnoneBoWwNaToBbIi TEPMOMETP AN CyOBYKAHNYECKMX
W BYNIKAHNYECKMX WENOYHbIX MOPOL, NMWEHHbIX aBTOMETAMOPUYECKON NepekprucTaniniaumu;
CBSI3b MeX4y COCTABOM MarHeTuTa u Temnepatypoi.

Tema 11. BuoTUT-KNMHONMPOKCEHOBasA accoLmaLus.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

BrotuT-knmHonupokceHoBas accoumnaumsa. ObmeHHoe pasHoBecue CpxFe + BtMg = BtFe + CpxMg
B OMOTUT - KIMHOMKW-POKCEHOBOM NapareHesunce. V13otepmbl pacnpenenexHms Mg n Fe mexay
OUOTUTOM 1 KNMHOMUPOKCEHOM; BUOTUT - KNIMHOMUPOKCEHOBBIV TEPMOMETP.

naboparopHasi pabora (2 yaca(oB)):

MocTtpoeHue nsotepm pacnpenenenns Mg n Fe mexay Bt n Cpx. ObmeHHoe paBHoBecue CpxFe +
BtMg = BtFe + CpxMg B 610TWT - KNTMHONNPOKCEHOBOM NapareHe3nce. V1I3oTepmbl pacnpeneneHms
Mg n Fe mexay 6uoTUTOM 1 KIIMHOMUPOKCEHOM (BUOTUT - KNMHOMUPOKCEHOBLIA TEPMOMETP).

Tema 12. NMapareHe3unc 6MOTUT-rpaHar.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 15. 111 VHI:I

PHEORM,

it
BEPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma omMcumninHbl ""eoxrMMms M30TONOB U OCHOBLI reoTepMobapomeTpumn”; 020700.62 Neonorus; npodpeccop, A.H. (Mpodeccop)
BaxtuH A.N. , npodbeccop, A.H. (ooueHT) HusamytauHos H.M.

MapareHeaunc 6uoTnT-rpaHat. BolBoa AnarpamMmmbl COOTBETCTBMS ONst cpeaHnx coctaBos Bt n Grt us
pasHblX MeTaMopgnyecknx paumii. N3otepmol pacnpenenenns Mg n Fe mexay 6uoTntom n
rpaHatoM; 6MoTUT-rpaHaToBblil reoTepMoMeTp. Koppekunst BMoTUT - rpaHaTtoBOro TepMoMeTpa ans
cnyyas nsomopcmama Mn=Mg+Fe.

naboparopHas pabora (2 4aca(oB)):

MocTpoeHune 1 aHanu3 n3otepMbl pacnpeneneHuns Mg n Fe mexay Bt n Grt ? 6uotuT-rpaHaToBbiit
TepmomeTp. MNMapareHesnc 6noTUT-rpaHar.

Tema 13. CmelL,eHHble paBHOBeCUS.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

CMmelueHHble paBHoBecus. KoadhdomumneHTbl pasneneHuns n cpenHe MonbHble gonu. OnpeneneHne
T 1 P npu noMowwm CMeLLEHHbIX 1 0OMEHHbIX paBHOBeCUiA. [JuarpamMmbl 0a30BOro paBHOBECUS -
MUHepanormnyeckune bapometpbl. MMHepanbHas accoumnauus KOpanepuT - rpaHaTt - CUNIMMAHNT -
kBapu. Kopanepurt-rpaHart-ksapu-CUnnMMaHMTOBbI TEpMOBAPOMETP 1 ero aHanMTN4eckoe
BblpaXeHMe.

naboparopHas pabora (2 4aca(oB)):

MwuHepanorunyeckme 6apomeTpbl. AHaNM3 pe3ynbTaToB rpacPyeckoil BEpPCHMM NEPBOro B MMpe
NMpPOKCeH-rpaHaToBoro 6apomeTpa. LBynMpokceHoBbI TepMobapoMeTp, 0TKannbpoBaHHbIA Ha
OCHOBe cooTHoweHns KMg 1 cpenHei MonbHOM fonu Ins raybuHHbIX KCEHONUTOB U3 KUMOEPNNTOBbIX
TPy6OK.

Tema 14. Bnusinne gucpcpysmm. Ob6nactb npuMeHeHUst reo6apoTepMOMETPOB.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Bnnanne agudpdpysmn. Obnactb npumeHeHns reobapoTepMomMeTpoB. [prMepsl pelweHns 3agaym o
MexaHn3me 0bpa3oBaHNs MMHePanoB: kapboHaTHas MUHepanM3auns, CUnuKaTHas u cynbuaHas
MUHEepannsauus.

naboparopHasi pabora (2 4aca(oB)):

O0PT-TpeHabl ocTbiBAHWS FIyBUHHBIX MArMaTU4ECKNX PACMNABOB U TBEPAbIX FTOPHLIX NMOPOZ, B
MaHTUM 1 Kope 3emnn. OUEHKN TOYHOCTU AnarpaMm ha3oBOro COOTBETCTBUS Y MUHEPANTOMMYECKIMX
H6apomeTpoB.MNpuMepbl pelleHns 3aaaqm 0 MexaHmame obpa3oBaHnst MUHepanoB: kapboHaTHast
MUHepanun3auus, cunmukaTHas u cynbuaHas MuHepanmsauns. Onpeaenexune P-T rpaHul goa3oBbix
nepexonoB B cuavkaTe rnmHo3éma nocpeacTBoM TepMobapoMeTpumn NPUPOaHbIX accoumaumii.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTosiTenbHon [TpyAo0eMKOCTb :;%%’::L:g:;gzg;
AdvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYOEHTOB P
Tema 1. dusnyeckue Pabota c KoHcnekT un
OCHOBbI N30TOMHOM nntepaTypHbiMun PUCYHKWN, CXEMbI
1. [reoxpoHonorum. 8 1 N 3NEeKTPOHHbIMU 4 no
OCHOBbI N30TOMHOIA pecypcamu no NpopaboTaHHbIM
Macc-CrneKkTpockonuu. TeMme. NCTOYHUNKAM
HaKOMNEeHN
Tema 2. OcobeHHOCTH coc?u: ;)(aHi eMe CoctaBneHue
) reoxmmMmn4yeckoro 8 o TeMprI'IO 4 npoekTa no
" [noBeaeHms pybuamnsa n 3NEKTPOHHBIM naHHOW Teme
TPOHUWA. N3y4eHuns
CTPOHU pecypcam syde
PerucrpaumnoHHbIi HoMep OAEKTPOHHEBEH
B8] VHUBEPCHTET

CTpaHV“J.a 8 n3 15. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma omMcumninHbl ""eoxrMMms M30TONOB U OCHOBLI reoTepMobapomeTpumn”; 020700.62 Neonorus; npodpeccop, A.H. (Mpodeccop)
BaxtuH A.N. , npodbeccop, A.H. (ooueHT) HusamytauHos H.M.

Buabl
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHoOM [TpynOEMKOCTb| b
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebrlleou
CTYyAOEeHTOB P
N3yyeHne
ocobeHHocTe KOHCNeKT
mMaTtepuana no
reoxumMmnm > TeMe
SNEeMEHTOB Mo ’
rpagouyeckoe
3 Tema 3. OcobeHHOCTH 8 5 [9NEKTPOHHbIM n%ej*l)CTaBneHme
" Ireoxmmmm Sm n Nd. NCTOYHMKAM
Pabota c NPOEKT TEMb
nuTepaTypon n 5 0COBEHHOCTM
9NEKTPOHHbIMM reoxmMmm Sm un
pecypcamu Nd
Tema 4. T eoxmmus Eﬁ?eopT:T;poM n ﬁcp))(C:)TeiimTTebel
4. |paguoreHHbIX N30TOMOB 4 4 .
grﬂNg ?_” s0TONO 8 SNEKTPOHHbIMM npopaboTaHHoW
SR pecypcamm nutepartypbl
N3yyeHve n
[OrMonHeHne
Tema 5. U-Th-Pb metopg cogepxaHus KOHCMeKT
5. |n3oTonHoi 8 5-6 |Tembl npu 4 npopaboTaHHoW
FeOXPOHONOIW. NMOMOLLM nmTeparypbl
9NEKTPOHHbIX
pecypcos
PacwwnpeHne cocTtaBneHune
Tema 6. ["'eoxumuns marepuana Tembl NpoeKkTa Tembl No
6. [pagonoreHHbIX N30TONOB 8 7  |no cucteme 4 npopaboTaHHoW
CBUHLA. SNEKTPOHHbIX niuteparype
pecypcos
MOCT >
Ssyq%imogiza?oe KOHCMEKTMPOBaHYe
- |Tema 7. Feoxumms 8 8 Pabota c 4 ﬁgﬁmﬁaﬂgmro
 |cTaBUnbHBIX M30TOMOB. TepaTypoii U Mot Mgna
9NEKTPOHHbIMU P '
pecypcamu.
P
o?ggﬂ/ﬁmb V NPOEKT TEMbI U
Tema 8. OcHosbl PUCYHKW,
8. reotepmobapomeTpum. 8 9-10 \marepuan Tembl 4 rpadovikm,
Mo 3NEKTPOHHbIM chOpMy b
pecypcam pMy
OcBoeHue u
3akpenneHune
Tema 9. ['eoxummnyeckue zg;z&mmana v Eggggfkgma
.r TEPMOMETPbI. 11 N 4 .
9. [reobapoTepmoMETp 8 CaMOCTOSITENbHO npopaboTaHHoW
paboTbl C nuTeparypsl
9NEKTPOHHbIMU
pecypcamu
MoaoroTtoeka
JOMallHero nomMawHee
Toua 10. A—— OHETeRT 1
10.|AMdpnbon-knmHONMPoOKCeHo®bIA | 12 4
n3yyeHune rpadgonyeckoe
napareHesuc.
rpadouyeckoro npencTtaBneHne
mMartepuana Tembl MaTtepuana Tembl
No 3NEKTPOHHbIM
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Buabl
N dopMbl KOHTPONSA
Pasnen Hepens | camocrositensHon [TpymoeMKOCTb b
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebrlleou
CTYyAOEeHTOB P
MoaroTtoeka
JoMallHero nomauwHee
3ajaHns: 3ajaHue: NpoeKkT
Tema 11. CaMOCTOATENbHOE N rpagouyeckoe
11.|BbroTtnt-kNnuHONUpPoKceHgBass 13 4 b
accoLvaumns n3yyeHue npencrasneHme
' XapakTepucTuk MaTtepuana Tembl
OUOTUT-KTMHOMMPPKCEHOBOM
acco
lMogrotoeka K
KOHTPONLHOM KOHTPONbHas
pabore: paboTa: npoeKkT
) TEMbl N pU
Tema 12. NapareHesuc CaMoCTOATENbHOE © pucyrku,
12. 8 14 4 rpadovkm
buoTuT-rpaHar. n3yyeHve n ’
OCBOGHME oTpaxatowme
martepuana Tembl ggogfggggxa
Mo 3NEKTPOHHbIM P
13 Tema 13. CmelleHHble 8 15 Egﬂggﬁiﬁ‘z; 4 KOHTPONbHas
‘[paBHOBECUS. T
P paboTte pabora
Tema 14. Bnusanve HOOroToBKa K
14 |BAcbcby3nm. Ob6nactb 8 16 |koHTponBHOV 1 KOHTPONbHAas
‘INnpyMeHeHns paboTa
reo6apoTepMOMETPOB. pabote
Ntoro 53

5. O6pa3oBatenibHbie TEXHONOrMN, BK/IlOYasi MHTEPaKTUBHble hopMbl 06yueHuUst
1.J1eKUMOHHbIE 3aHSATNS NPOBOASITCS B BUE My/IbTUMEONAHbBIX MPE3eHTaUNIA.
2.PaboTa ¢ MeToam4ecknuMmn nocobmsiMmn 1 3NeKTPOHHBIMU BEPCUSIMA.

3.Pabota ¢ uHTEepHeT-pecypcamu.

4.JTabopaTopHble paboThbl BKIHOYAIOT COCTaBNEHNE YpaBHEHU paanoakTUBHOMO pacnana, usyyeHve
LiernoYek paanoakTMBHOro pacnagna, pacyet K-Ar Bospacta, Rb-Sr Bospacta 1 1.1., rpagouyeckoe
npeacTaBneHne N30XPOHHbI; MOCTPOEHNE KOHKOPAUM U AUCKOP AWK, MOCTPOEHME N30TEePM
pacnpeneneHns aNeMeHToB, anarpamm oasoBoro COOTBETCTBUSA, HOMOrpaMm ans onpenenexHus P-T
napameTpoB U T. M.

5. Pan pasnenos Kypca, He BK/TIOYEHHbIX B NEKLMOHHBIA Matepuan, npeanaraeTcs ctyaeHTam ans
BHeayOMTOPHOW paboTbl ¢ Nocneayowmm obcyxaeHnemM maTepuana.

6. [Ons TeKywero KOHTponga ycneesaemMocCcT no gucunnnmHe Ncnonb3yrTCAa KOHTPOJIbHbIE p8.60TbI n
pe3ynbTaTbl CaMOCTOATENbHbIX pa60T n na60paTopr|x BblYNCNEHNNA N I'IOCTpOGHI/IVI.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. dusnyeckue oCHOBbl NU3OTOMHOW reoxpoHonoruu. OCHOBbI U30TOMHOMN
MacC-CneKkTpoCcKonun.

KoHcnekT n PUCYHKWN, CXEMbI MO I'IpOp8.60TaHHbIM NCTOYHUKaM , NpUMEpPHbIE BOMPOCHI:
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MN3oTonbl n n3obapbl. YpaBHeHVe paanoakTMBHOro pacnaga. MNepuon nonypacnana u KoHCTaHTa
pacnaga. Llenoyku pagnoaktuBHbIX NpeBpalleHnii. Buaobl Macc-cnekTpoMeTpoB, NpYMEHSIEMbIX B
COBPEMEHHOM M30TOMHOM aHanunae, NPUHLMNMANbHOE YCTPOMCTBO MX OCHOBHbIX Y3/10B. OCHOBHbIE
3a4a4M N30TOMHOW FeOXUMMU 1 FeOXPOHONOrK. MprYnHbLI Bapraumnii U30TOMHOro COCTaBa 3IEMEHTOB
B Npupoae.

Tema 2. OcO6eHHOCTM Fre0XUMNYECKOro NoBeaeHNUs pyonaous n CTpoHuus.

CocTaeneHue nNpoekTa no AaHHOM TeMe U3y4yeHus , MPUMepPHbIe BOMPOCHI:

OcHoBbl Rb-Sr meTona reoxpoHonorun. Obnact NPUMEHEHNS. YCTONYNBOCTb N MEXAHWU3MbI
HapyweHnst Rb-Sr cuctembl nopoa 1 mmHepanos. Cnocobbl 06pa3oBaHns MOHOB, pa3aeneHns n
pernctpauun. weHns Rb-Sr cuctembl nopoa 1 MUHeEpPanos

Tema 3. Ocob6eHHOCTH reoxumum Sm u Nd.

KOHCMNEKT Matepmana no teme, rpadomnyeckoe npencTaBneHune , npMMepHbie BONPOCHI:
Cnocobbl npeactaenennst Rb-Sr n Sm-Nd n3oTonHbIx gaHHbIX.

NPOEKT TeMbl 0COBeHHOCTM reoxumum Sm 1 Nd , NnpUMepHbIE BONPOCHI:

Hwnarpamma Hukonancexa n gmnarpamma KomncrtoHa-Ixeddopw.

Tema 4. 'eoxumusa pagmuoreHHbix nsotonos Sr, Nd, Hf.

COCTaBUTb MPOEKT TEMbI NPOPabOTaHHON NMTEpaTypbl , NPUMEPHbIE BOMPOCHI:

OcHoebl Sm-Nd mMeTona reoxpoHonoruu. MNMprynHbl 1 xapakTep Bapuauunin M30TONHOro coctasa
Heoamma B npupoae. COBMECTHOE NCMONb30BaHNE N30TOMOB HEOAMMA U CTPOoHUMS. [pobnema
6anaHca kopa-maHTus B Sm-Nd n Rb-Sr n3otonHbix cuctemax. MpuynHbl M30TOMHOW reTeporeHHOCTH
mMaHTum 3emnu (Sr-Nd-Pb-Hf).

Tema 5. U-Th-Pb meTton n3oTtonHomn reoxpoHONOruu.
KOHCMEeKT npopaboTaHHOW NnTepatypbl , NPUMEpPHbLIE BOMPOCHI:

MogzenbHbii Bo3pacT B Sm-Nd 1 U-Pb cuctemax. MpuHuunbl pacyeTta, reonornyeckuii CMbich.
OcHosbl U-Pb MmeTona reoxpoHonoruu. ['nasHble npeuMyliectsa Metoaa.

Tema 6. l'eoxnmns paguoreHHbIX N30TOMNOB CBUHLLA.
COCTaBNIEHNE NpoeKTa TeMbl No NpopaboTaHHOW NuTepatype , NPUMepPHbIE BONPOCHI:

OBONOLNSA N30TOMHOro coctaea ceuHua B npupoae. Mogenb Crelicu-Kpamepa. OnpenenexHne U/Pb
OTHOLIEHMSA NOPOL N NX UCTOYHMKA MO N3OTOMHOMY COCTaBy CBMHLA.

Tema 7. Fleoxummus cTabunbHbIX N30TOMOB.

KOHCMEKTMPOBAHNE COAEPXAHNS U LLENN N3YYEHHOro Matepuana. , (puMepHbIe BONPOCHI:
3aKkOHOMEPHOCTUN pacnpeneneHns 30TOMNOB 3M1EMEHTOB B MPUPOLAHOM BEWECTBE U UCMONb30BaHME
nx ONs Nony4YeHns ceefeHni o npoueccax hopmmposannsa 3emnun. IsaotonHoe copakumoHMpoBaHmne
n ero namepenue. MiaydeHmne gomsnko-xmm. Metogamm npoLeccoB pasfeneHns n30Tornos SN1EMEHTOB
(Temnepartypbl, 4ABNEHUS, KOHCTAHTbl CKOPOCTEN, KOHCTAHTbI paBHOBECUSA U Ap.). TOYHO n3mMepeHmne
CTeneHn pasneneHns N30TonoB B NPUPOOHbIX BEWECTBAX 1 MNONyYeHNe CBeOEHWN 06 yCnoBMsX
06pa3oBaHnNs 3TUX BELWECTB 1 MpoLeccax, MPoTeKaBLWmX B 3€MHO KOpe 1 NPUBEALWmMX K
HabnogaeMoMy pacnpeneneHuio 30Tomnos.

Tema 8. OcHOBbI reoTepmobapomeTpum.

NPOEKT TEMbI U PUCYHKW, rpadonkn, oopmynbl , MPUMEPHbIE BONPOCHI:

CeepneHuns 0 KpUCTannoxXmMmm NPUPOLHbIX CUANKATOB. pupoaHble 3aKkOHOMEPHOCTU. MpuHUMN
(paszoBoro paBHoBeCKS.

Tema 9. Neoxummnyeckme reo6apoTepMoMeTpbl.

KoHcnekT conepxaHust npopaboTaHHOR nuTepatypbl , NPUMEPHbIE BOMPOCHI:

TepmoanHammyeckme MetToapl. I30TONHbIE re0TEPMOMETPbLI: MOHOMUHEPANbHBLIE N ABYMUHEPANb-HbIE
N30TOMHbIE reoTepMoMeTpbl. MeToabl reotepmobapomeTpun. Pusnyeckme 1 aHanoroeble MeToabl
Tema 10. AMcbn60N-KNMHONMNPOKCEHOBbIN NapareHe3uc.

noMallHee 3afaHne: KOHCMNEKT 1 rpadpuyeckoe NpeacTaBneHne Matepvana TeMbl , TPUMEPHbIe
BOMPOCHI:
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AMdMO0N-KNMHONMPOKCEHOBbIN NapareHeanc. ObMeHHOe paBHOBECUE N3OMOPGIHbBIX MOHOB B
cu-cteme amcombon- KNMHONMPOKCeH. Vi3oTepmbl pacnpenenexHms Mg n Fe mexay amcprnbonom u
HEeoMaLMTOBbIM KIIMHOMMPOKCEHOM. AMAOMOON-KNMHONNPOKCEHOBBIA TEPMOMETP.

Tema 11. BUoTUT-KNIMHONMPOKCEHOBasA accoumaLus.

ooMmallHee 3afaHne: NPoekT 1 rpadouyeckoe NpeacTasneHe Matepvana TeMbl , MPUMEpPHbIe
BOMPOCHI:

O6meHHoe paBHoBecue CpxFe + BtMg = BtFe + CpxMg B 61MOTUT - KTIMHOMMPOKCEHOBOM
napareHesuce. V13otepmbl pacnpenenexHms Mg n Fe mexay 6UoTUTOM 1 KNTMHOMUPOKCEHOM; BUOTUT -
KIMHOMUPOKCEHOBbIV TEPMOMETP.

Tema 12. NMapareHe3unc 6MOTUT-rpaHar.

KOHTpO/bHas paboTa: MpoekT TeMbl U PUCYHKM, Fpadorku, oTpaxatowme ocobeHHOCTY napareHeauca
, MPVYIMEpPHbIE BOMPOCHI:

MapareHeauc 6uoTuT-rpaHaT B ropHbix noponax. Beieoa amarpammbl 0a30BOro COOTBETCTBUS NS
cpenHux coctasos Bt n Crt n3 pasHbix metamopgomyeckux tpaumii. U3otepmbl pacnpeneneHns Mg n
Fe mexay 6uoTMTOM 1 rpaHaToM. buotuT-rpaHaToBbIi reoTEPMOMETP.

Tema 13. CmelL,eHHble paBHOBeCUS.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Onpegnenexue kak T, Tak 1 P npy NnomMowm cMelweHHbIX 1 0OMEHHbIX paBHOBeCUiA. [dnarpammbl
(pa30BOro COOTBETCTBUS - MUHepanornyeckme bapometpbl. MuHepanbHas accoumnaums
Kopaveput-rpaHat-cunnMmaHnT-keapy. Homorpamma ons onpegenernns P -T napameTpos rno
cocTaBaM COCYLLECTBYIOWNX TBEPAbIX PACTBOPOB rpaHarta v kopavepura B napareHesunce c
CUNAIMAHNTOM Y KBapLEM.

Tema 14. Bnusinne gucpbcpysmm. Obnactb npuMeHeHUst reo6apoTepMOMETPOB.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

PeweHne 3anaym o MexaHn3me o6pa303aHV|9| MUHepanos: Kap6OHaTHa$| MUHepanmn3auus,
cunukaTtHasg 1 cynbdouoHasa MmuHepanmsaums.

Tema . UToroeasi oopma KOHTpOns

[MpnMepHbIe BONPOCHI K 9K3aMeHY:

KoHTponbHbIe BOMPOCH!:

1. OCHOBHble 328241 N30TOMHOW FrEOXUMUN U FTEOXPOHONOTUN.

2. MprynHbl Bapuaumin N30TONHOMO COCTaBa 9NEMEHTOB B NPUpPOIe.

3. M13oTonbl 1 n3obapsbl. YpaBHEHUE paanoakTMBHOro pacnaga. lNeprnon nonypacnaga v KOHCTaHTa
pacnaga. Llenoyku paanoakTMBHbIX NpeBpaLeHuni.

4. OCHOBHble MPeanoChbIKK Ang 3aMeTHOro opakLMoHMPOBaHUS N30TONOB B Npupoae. Buabl
N30TONHbIX 3cppekToB. [pasumno nnesa.

5. VI30TONHbIN COCTaB KMCNopoaa v BoA0OpoAa B ruapocdepe, 3eMHOM Kope 1 MaHTun 3eMnu.

6. Buapl Macc-cnekTpoMeTpoB, MPUMEHSIEMbIX B COBPEMEHHOM N30TOMHOM aHanmae,
NPUHUMNnanbHOEe YCTPOMCTBO NX OCHOBHbIX Y3110B. Cnocobbl 06pa3oBaHns MOHOB, pa3aeneHuns u
permcTpaumu.

7. OcHoBbl Rb-Sr meTona reoxpoHonorum. O6nactm npUMeHeHUs. Y CTONYMBOCTb N MEXAHW3Mb
HapyweHus Rb-Sr cuctembl nopos 1 MrHepanos.

8. Cnocobbl npenctasneHns Rb-Sr n Sm-Nd n3otonHbix aaHHbix. Juarpamma HukonaiceHa v
anarpamma KomnctoHa-xedpdpw.

9. OcHosbl K-Ar meTona reoxpoHonorunn. Bua pacnaga. CDopMyna Ond nNpakTn4eckoro pacyeta
BO3pac-Ta. AHanuTtuyeckmne cnocobbl onpegeneHnda Kkanma n aproHa.

10. 40Ar- 39Ar BapmaHT K-Ar meToga. [lpeumyliectsa n CnoXHOCTM MeToa.

11.0OCHOBbI N30TOMHOW reoXMMUN CTPOHUMS. [1PUYMHBI M XapakTep Bapuaumii U30TOMHOro cocTasa
CTPOHUMSA B Nnpupoae.
12. OueHkn Rb/Sr oTHOWeEHNS B NPUMUTUBHOWM 1 06€AHEHHON MaHTUN.
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13.. [1ByXKOMMOHEHTHOE CMeLleHre 1 N30ToMNHas reoxmmms. [ByXKOMNOHEHTHOE CMELLEeHNEe U
N30XPOHa.

14. MeTon n3otonHoro pasbasneHus. MNpenmylectsa NPUMEHEHNS CMELWaHHOro Tpaccepa.

15. OcHoBbl Sm-Nd MeToaa reoxpoHonorun. MNMpunynHbl 1 xapakTep Bapuaumnii M130TOMHOro coctasa
Heo4MMa B NpPUpPoLE.

16. CoBMeCTHOE 1CNoNb30BaHNe N30TONOB HeoAMMa U CTpoHUMS. [pobnema 6anaHca Kopa-MaHTus
B SM-Nd n Rb-Sr nsotonHbix cucremax.

17. MogenbHbin Bo3pacTt B Sm-Nd n U-Pb cuctemax. MNMpunHumnnbl pacyeTa, reonornieckmin CMbICh.
18. OcHoebl U-Pb meToga reoxpoHonoruu. ['naeHble npevmyliectsa Metoaa.

19. [lnarpamma c KoHKopAuen n aByxctaannHas MoLesb npu N3y4eHnm LMPKOHOB. YCTONYMBOCTb
LIMPKOHOB K HaN0OXeHHbIM npoLeccam.

20. 9sonoumnsa N30TOMHOro coctaea ceuHua B npupoge. Monens Ctencu-Kpamepa. OnpeneneHve
U/Pb oTHOWweHNs nopoLa v nx UCTOYHMKA NO N30TOMHOMY COCTaBy CBUHLA.

21. N30XpOHbI U AUCKOPLAMM - CXOLACTBO U pasnuymns. YCnoBms BO3HNKHOBEHNS U OCODEHHOCTU
NHTepnpeTaLmm.

22. OcHoBbl Lu-Hf MeTona reoxpoHonorum n n3oTonHOM reoxmmmnn racpHmns. MNpuymnHbl n xapaktep
Bapuaunin N30TONHOro coctasa ragoHus B npupoge. CoBMECTHOE UCMONb30BaHNE N30TOMNOB
HeoOuma n ragoHus.

23. OcHoBbl Re-Os MeTona reoxpoHONOrnm 1 M30TOMHON reoxmummnmn ocmus. MNMpuymHbl 1 xapaktep
Bapmaumi N30TOMNHOro coctaea ocmns B npupogae. NoHatne o mogenbHoM Bo3pacte B Re-Os
cucrteme.

24. MMpobneMbl XOHOPUTOBOrO COCTaBa MaHTUM 3eMu.
25. Hf-W n U-Pb n3otonHble cuctembl 1 npobnema onpeaeneHuns Bo3pacrta 3eMHOro siapa.
26. MprynHbI N30TONHOW reTeporeHHOCTN MaHTuK 3emnu (Sr-Nd-Pb-Hf).

27. CBeneHnsa 0 KpUCTaNnIoXMMnmn NpupoaHbiX cmnnkatos. [NpupoaHbie 3aKkoHOMePHOCTW. [NpuHUmMn
(pa3oBoro paBHOBECUS.

28. MeTonbl reotepmobapomeTpun. Gramyeckre n aHanoroeble METOAbI.

29. TepMoanHammyeckme MetTobl. VI30TOMHbIE re0TEPMOMETPbLI: MOHOMUHEPASbHbIE U
OBYMUHepanbHble N30TOMHbIE FE0TEPMOMETPbI.

30. TemnepaTypHas 3aBUCMMOCTb KO3(PomLMEHTa pacnpeneneHuns.

31. N3oTepmbl pacnpenenerHns Mg n Fe mexay amcpmnbonom n rpaHatoMm. AMconbon-rpaHaToBbli
TEpPMOMETPp.

32. AMpr1bon-KNMHOMMPOKCEHOBLIN NapareHe3nc. ObMeHHOe paBHOBECHE N3OMOPCPHBIX MOHOB B
cucteMe amcpunbon- knmHonmpokceH. N3otepmbl pacnpeneneHns Mg n Fe mexay amgounbonom un
HEeoMaLmMTO-BbIM KITMHOMMPOKCEHOM. AMCPNOON-KNMHOMMPOKCEHOBLIA TEPMOMETP.

33. AMprnbon-opTONMPOKCEHOBAs accoumaLms BbICOKOTEMNEPATYPHbIX FOPHbIX Nopoa. 3oTepmel
pacnpeneneHns Mg n Fe mexay amgounbonom n opTonnpokceHom. AMcrnbon-opTonMpoKCEHOBDIN
TepMOMeETP.

34. MapareHes3nc 6UOTUT-rpaHaT B ropHbIX Nopoaax. BeiBoa anarpamMmbl 0a3oBOro COOTBETCTBUS
ans cpenHux coctaBos Bt n Crt n3 pasHbix MeTamopuyeckmx goaumnin. isaotepmbl pacnpeneneHums
Mg n Fe mexay 6uoTUTOM 1 rpaHaToM. BUOTUT-rpaHaToBbI re0TEPMOMETP.

35. Onpegnenexne kak T, Tak 1 P npy nOMOLWM CMELLEHHBIX U 0BOMEHHbIX paBHOBeCKA. [lnarpammbl
(ha30BOro COOTBETCTBUS - MUHEpanornyeckme 6apomeTpbi.

36. MnHepanbHas accoumaunsa KopanepuT-rpaHaT-cuninMaHnT-keapl. Homorpamma gns
onpeneneHuns P-T napamMeTpoBs rno coctaBaM COCYLECTBYIOWMNX TBEPAbIX PACTBOPOB rpaHara u
KopavepuTa B napareHesnce ¢ CUINUMaHNTOM U KBapLEM.

37. KopavepuT-rpaHar-kBapL-CUNIMMaHNTOBbI TepMobapomMeTp.

7.1. OcHOoBHas nuTeparypa:
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1. Tutaesa H.A. AnepHas reoxumus. MI'Y. 2000.
2. Pacckazos C.B. n op. PaguonsoTtonHas reonorust B 3agadax u npumepax. Hosocubupcek, 2005.
3. ®op. . OcHoBbl M30TOMNHOM reoxmmmnn. M., 1989.

4. Manumos 3.M. Bapunauns n3oTonHoro coctaesa anMasoB 1 CBA3b UX C YCNIOBUSIMA
anmasoobpaso-BaHus.//leoxumns. 1984, €8. C.1091-1115.

5. MenbHukoB ®.H., Mpokocpbes B.1O., WaTtanuH H.H. Tepmobaporeoxmmns. M.: n3a-so
Axapnemunyeckunin npoekt, 2008. 220 c.

6. Npaconos 3.M. M3oTonHas reoxumns 1 NPonCxXoxaeHne npupoaHbix rasos. J1., "Hegpa". 1990.
7. Epmakos H.IM., Oonros KO.A. Tepmobaporeoxumus. - M. Hegpa. 1979

7.2. JlononHuTenbHasa nuteparypa:

1.CnpaBoYHMK NO M30TOMHOM reoxummmn. M., 1982.

2.KoctuubiH 0. A. Rb-Sr nsotonHble nccnenosaHusa mectopoxaeHna MypyHTtay. Marmatnam,
MeTamopdouam 1 pygoobpasosanue. //Feoxumusi. 1996. € 4.C. 486-497.

3.lykontokos HO.A., Nopoxos U.M., JlesyeHkos O.A. ['pacmyeckne metoabl U30TOMHOR reonoruu.
M., "Henpa".1974.

7.3. UHTepHeT-pecypcChbl:

PT-TpeHabl 0CcTbiBaHUS FNyOVHHbBIX MarMa- TMMECKUX pacnnaBoB 1 TBEPAbIX FOPHbIX MOPOL B BEPXHEW
MaHTUn 3eMIN 1 3eMHOI KOpe. -
http://www.google.ru/#hl=ru&newwindow=1&sclient=psy-ab&qg=nepuiyk+J1.J1.

Teopusa ¢ba3oBOro COOTBETCTBUS U reonornyeckas tepmobapomeTpus -
http://window.edu.ru/window_catalog/pdf2txt?p_id=4444

"eoTepMobapoMeTpust 1 NepeMeLLEHNE KPUCTaNNIMYECKNX NOPOL B KOPe U BEPXHE MaHTUmM 3emMnu -
http://window.edu.ru/library/pdf2txt/838/20838/4051

KoctuubiH FO.A. 'eoxvmns nsotonos 1 reoxpoHonorus. Kypc nekumii. - http://wiki.web.ru/wiki

Mepuyk J1.J1.. OcHOBbI TEPMOANHAMUKN MUHEPANoB 1 dontonaos. Teopns pa3oBoro COOTBETCTBMIS. -
http://geo.web.ru/~serg/Perchuk/

Tutaesa H.A. ['eoxnuMmsa n3oTonos paanoakTusBHbIx anemeHToB (U, Th, Ra). - http:// geo.web.ru ?
db/msg.html?mid=1171496

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIMHBI/MOAYNSA COrNacHO YTBEPX.OeHHOMY
y4yebHOMyY nnaHy

OcBoeHne ancumnaunHbl "'eoxnMmns M30ToMNoB 1 OCHOBbLI reoTepMmobapomeTpumn” npennonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

Mporpamma cocTtasneHa B cooteeTcTeum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuio 020700.62 "["'eonorusa” n npounio NoaroTosku [reoxmmus .
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