«OTOBPEHO»

VYyenbim cosetom MTTEM PAH
[Mpotokon Ne 4 ot 23.03.2022
IIpeacenarens YueHoro copeta
wi.-kopp. PAH B.A.Ilerpos

PABOYAS IIPOTPAMMA JUCHUIIIAHBI (MOYJIST)

1. Koa u HauMeHOBaHHe JHCHHILTMHBL (Moxyas): TepMoaMHaMuKa MUHepaloB U ¢a30Bble PABHOBECHS.

2. YposeHb BbicIIero 0Gpa3oBaHus: MOANOTOBKA HAYYHBIX U HAY4YHO-NEJarorH4eckKMx Ka/IpoB B aclUPaHType.

3. Hayunas cnenHaidbHOCTh: 1.6.4 «Munepasorus, kpucramiorpadus. [ eoXumus, reoxuMHYeCKHE METObl TOUCKOB IMOJIE3HBIX HCKOMAEMbIX».
4, MecTo NHCHHILUTHHBI (MOAYJs) B CTPYKTYPe NPOrpaMMBbl ACHHPAHTYPbI: B — IHCUMIUIMHBL (MOYJIH), BApHATHBHAS 4acTh.

5. O6beM JHCHMIIHHBI (MOIYJIsl) COCTABNAET 6 3a4eTHBIX eJHHHII, Bcero 216 akaieMH4ecKUX 4acoB, 3 KOTOPbIX 36 4acoB cOCTABAAECT KOHTAKTHas paboTa
aclupaHTa ¢ npenojaBaTenemM (12 yaca 3aHATHH JIEKLHIHOHHOTI'O TPIl'la) H 180 yacoB cocTaB/sieT caMOCTOATE ILHASA pa60*ra aclnupaHTa (Bb[ﬂOJlHeHHe JOMAIIHUX

3aJaHui M HanucaHue pedeparta).
6. Bxojsuue TpeGoBaHHs JJIA OCBOCHHS JHCHHILTHHBI (MOIY.I5), NpeABaAPHTEIbHbIC YCIOBHH:

3HATD: Meroapl 3KCHepHMEHTAJILHOrO MOAEJMpPOBAaHHS MHHEpaJibHBIX PaBHOBECHH, pacyeTa TEpMOJAHMHAMHMYECKHMX KOHCTAHT MMHEpAlOB, PacIulaBOB H
(hAHOUI0B, METObI TEPMOJAMHAMHUYECKHX PacyeToB, OCHOBHBIC MAKEThl KOMIBIOTEPHBIX MPOrpaMM, HCMOJb3YEMBIX MPH TEPMOAMHAMHYECKOM MOJEIIMPOBAHHH

[IPUPOJIHBIX [IPOLIECCOB.

YMETh: onpenenats cTeneHs paBHOBECHOCTH MHHEPAJIOB B [IOPOAAX MO TEKCTYPHO-CTPYKTYPHBIM COOTHOIIEHHIM; OUEHHBATE JOCTOBEPHOCTE XMMHYESCKHX
aHAJIM30B COCYLIECTBYIOLIUX MUHEPAJIOB M CIIOcO0BI MX IIepecueTa Ha MUHAIBl TBEPABIX paCTBOPOB; BJIaJE€Th HABBIKAMH ITIOCTPOCHM JHArPAMM B KOOPAHHATAX
MHTEHCHBHBIX MapaMeTPOR, OTBEYAIOIIMX OCHOBHBIM MPHPOJIHBIM CHCTEMaM; paboTaTh ¢ 6azaMH TEPMOJAMHAMHYECKHX JAHHBIX U YHCTHIX BEIIECTB, TBEPABIX
PACTBOPOB H CJIOKHBIX HAJKPUTHYECKUX (ITFOMI0B; aHATM3HPOBATH M HHTEPIIPETHPOBATH MOJYYeHHYI0 HH(OpMalHIO; U3naraTh B YCTHOH M MHMCbMEHHOH Gopme

pe3ylibTaThl CBOEr0 HCC/ICNOBAHUA U aprYMEHTHPOBAHHO OTCTAMBATh CBOKD TOYKY 3pPEHHA B NHCKYCCHH.

BJIAJIETD: yruyGieHHbIMH NpOQ)eCCHOHANLHBIMU 3HAHUAMH MO TETPOJIOTHH M BYJIKAHONOTHH (re0JIOrMYECKMX 3HaHHsA O FOPHBIX MOpojax, MarmMax H

OHAOICHHBIX (bmoymax, BO3HHKIIHMX B YCJIOBHAX BBICOKHX TEMIIEpATYpP H LIHPOKOM [OHAIIA30HE ,[laBJIeHPlﬁ, a TakoKe O Ipoueccax Hx OGPaSOBaHHH H
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npeoOpa3oBaHus).

7. Odopa3zoBaTe/IbHbIE TEXHOJIOTHM: KJIACCHUCCKHE JICKIIMOHHBIC TEXHOJOTHUH / JUCTAHI[MOHHBIE TEXHOJIOTHH.

8. Couepma}me JUCHUITIIMHbI (MOIly.]'lﬂ), CTPYKTYPUPOBAHHO€ II0 TEMaM (pa3)1eﬂaM) C YKa3aHUE€M OTBCACHHOI'0 HA HUX KOJIHUIECCTBA AKAACMUIECCKUX

qJacoB M1 BHUAA y‘leﬁHbIX 3AHSITHM

HauMeHOBaHUeE M KpaTKoe cOJep:KaHue Pa3/ieioB U TeM
JMCHUILTUHBI (MOAYJIs1), hopMa MPOMEKYTOUHON aTTeCTAllUN
Mo JUCHUIIUHE (MOIYJIIO)

Bcero
(4acshI)

B Tom umciae

KonTakTHas padora (BO
B3aMMO/IeHCTBHMY € penogaBaTeiem),
94achl U3 HUX

CamocTosiTeJIbHAS
padora o0yuarouierocs,
Y4achl U3 HUX

C

I'K

UK

TK

Bcero

CP 11 Bcero

TEPMOJMHAMMUMKA TIPUPOJHBIX CUCTEM: o61uiue mOHIATHS O
nopo1000pa3yonux ¢aszax; OCHOBHbIE TEPMOJIMHAMHYECKHE 3aKOHBI 1
COOTHOIICHMA, MOJCIU TBEPJABIX paCTBOPOB, METOJbBI UX KOJITMYCCTBCH-
HOWM KaJuOPOBKHU; MOJETH (DIIFOMIHBIX CMECEH U pacIIaBOB, METOIBI HX
KOJINYECTBEHHOW KaJIMOPOBKH.

48

N

8

12

36 36

CBOWCTBA BAJKHEMNILINX [IOPOJIOOBPA3VYIOIIUX
PACTBOPOB: TBepabie pacTBOpbl BaKHEHIIMX MOPOJ000PA3YIOLIMX
CHJINKATOBU OKCHIOB; CBOHCTBA CIOXHBIX BOLOCOAEPKAIIUX (DIIOMIOB;
CBOWCTBA CYXHX u GronaconepKamux pacIuIaBoB;
TEPMOJMHAMHUUYECKOE MOJAEIUPOBAHUE METPOJIOTHYECKUX IPOLECCOB;
OCHOBBI METO/Ia T€OTEPMOOaPOMETPHH.

66

12

36 18 54

OCHOBHBIE 1IoAXoAbl TEPMOJVUHAMMUYECKOI'O MOJE-
JIMPOBAHHWA B IIETPOJIOI'MU: pekoncTpykuust TpeHaoB P-T
9BOJIOLHNU MeTaMop(u3Ma; HHTEpHpeTanus CTPYKTYPHBIX
COOTHOIL EHU MUHEPAJIOB B HOpoAax, HCIIONB30BaHUE
MHUKPO30HIOBBIX AaHAJIN30B 30HAJIBHBIX MHHEPAJIOB; POJIb MPOLECCOB
muddy3un u nepexkpucTaIIU3auy B OPMHPOBAHHH Te€TEPOTreHHOCTH
XMMHYECKOTO COCTaBa MHHEpANOB;, YHCIEHHOE MOJEINPOBAHHE
poleccoB  (QpakIHMOHHPOBAaHWUS B  MHHEPaJbHBIX  CHCTEMax;
koMmmbroTepHbie mporpaMmMbl TWQ u GEOPATH.

102

12

72 18 90

ITpomexxyTouHast aTTecTalus, 3a4eT

Hroro:

216

12

24

36

144 36 180

JI - 3ansgTus JICKIIMOHHOTI'O THUIIA, C - zaHsaTusg CCMHNHApPCKOro TUIlA, I'K - TPYIIIOBBIC KOHCYJIbTAIIUU, UK - WHAUBUAYAJIbHBIC KOHCYJIbTAIIUU, TK - y‘IGGHLIQ

3aHATUS, HAIPABJICHHLBIC HaAa IMPOBCACHUC TCKYIICIO KOHTPOJAd YCIIEBACMOCTHU (KOJ’IJ’IOKBI/IYMBI, MPAaKTUYICCKUEC KOHTPOJIbHBIC 3aHATUA U I[p.); CP -

CaMOCTOHTeHLHaﬂpa6OTa aCllMpaHTa, BKJIKOYas BBIITOJHCHHUC JOMAIIHUX 3a,£[aHPIﬁ; II - IoAroTOBKa pe(bepaTOB u T.II.



9. YueOHO-MeTOAUYECKHE MATEPHAJIBI JI51 CAMOCTOSITEJIbHOM Pa0doThI acCIMPAHTOB: (paiiybl TPE3EHTALMM JEKINi, OCHOBHAsI, TOTIOJHUTEIbHAS U yueOHas

autepatypa (cMm. m. 10).
10. PecypcHoe ob0ecnieuenue:

OcHosHasi aumepamypa:
1. Tepuyk A.JL., Cadonos O.I'., Cazonosa JI.B., Tuxomupos I1.JI., [Tneuos I1.1O., Hlyp M.FO. OcHOBBI eTpoIOrMH MarMaTH4ecKux u Meramopdu-
YECKHUX IMpoIleccoB: YueOHoe nmocodue. Mockea MI'Y, ["'eonoruueckuii pakysabrer. YHuBepcurerckas kuura, 2015. 472 ¢. ISBN 978-5-91304-578-2
2. Ilepuyk A.JI., Cadonos O.I'., [Tneuor I1.}O. Beenenue B nerposioruto: YueOnoe nocooue. M.: UHOPA-M, 2014. 130 c. ISBN 978-5-16-010122-4
3. Myp M.10., HocoBa A.A., lllupsieB A.A., Cadonos O.T., Anackypt B.O., Ilepuyk A.JI. MeToabl METPONIOrHUECKUX HCCIEOBaHUI: YUueOHOe
mocobue. M.: UH®PA-M, 2014. 104 c. ISBN 978-5-16-010115-6

JlonosHumeavHas aumepamypa:
. Kopxunckuit JI.C. TeopeTrndyeckre OCHOBBI aHa/IM3a MapareHe3ncoB MmuHepanosB. M.: Hayka, 1973. 285 c.

N

[puroxun W., lepeit P. Xumuueckas repmoaunamuka. Hosocubupcek.: Hayka, 1966. 819 c.

w

ApanoBuu JI.51. MuHepanbHble pABHOBECHS MHOIOKOMIIOHCHTHBIX TBEPABIX pacTBOpoB. M.: Hayka, 1991. 254 c.

e

Kosi. aBropos. Ilerporpadus u meTposioruss MarMaTHYECKUX, METaMOP(PUUECKUX U MeTacoMaTH4YecKuX ropHeix mopoxa. [lox pexa. B.C. [Tonosa u
O.A. Borarukosa. M., «Jlorocy, 2001.
[Mepuyk JI.JI., Ps6uukos 1.J]. da3oBoe cooTBeTCTBUE B MUHEpaNbHBIX cucTemMax. M.: Hayka, 1976.

o o

. JKapuxos B.A. OcHOBBI PU3HKO-XUMUUYECKO# merposorun. M.: M3n-so MI'Y, 1976. 420 c.
7. Spear F.S. Metamorphic phase equilibria and Pressure-Temperature-Time Paths. Washington DC: MSA monographs, 1993. 799 p.

PexkomeHndyemble nepuoduyeckue Uu30aHusi:
1. Ierpomorus (M3n. MAUK «Hayxka»)
Journal of Petrology (Oxford Journals)
Lithos (Elsevier)
Contributions to Mineralogy and Petrology (Springer)
Hoxnaner Akagemun Hayk (M3n. MAUK «Haykay)
I'eonmorus pynuaeix mecropoxaennit (M3n. MAUK «Hayxka»)
. I'eoxumus (M3n. MAUK «Hayka»)
8. Nature (Nature Publishing Group)

N o gk WD

[lepeuensv pecypcos uH@dopmayuoHHO-mMeAeKOMMYHUKAYUOHHOU cemu «MHmMepHem»: ba3bl JaHHBIX M PECypChI, JOCTYI K KOTOPBIM 00ECIIeYeH M3 BHYTPEHHEH

cetu UI'EM PAH: elibrary.ru ¢ goctynoM K 3JIeKTPOHHOMY KaTtajory W 0a3aMm AaHHBIX M3 ceTH VHTepHeT, ¢ MHIMBHUIyalbHBIMH NapaMeTpaMH BX0Ja
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oOyuaronierocs; JaeKTpoHHas UHPopMaIMoHHO-00pa3oBatenbHas cpega U'EM PAH.

OnucaHue mamepua/ibHO mexHu4eckol 6a3vl: HeoOxonuMmelii ayauTopHbIi pona npegocrasien ayautopueit UI'EM PAH, ocHamenHol He0OX0IMMBIM KOM-
MBIOTEPOM, TPOCKTOPOM H IKPAHOM JIsI TPOBECHUS JICKITMOHHBIX 3aHATUN. [[1s mpoBeeHusl CEeMUHAPOB U CAMOCTOSITEIbHBIX PabOT UCIOIB3YIOTCS aHATUTH-
YyecKue 1adopaTopuH, IO3BOJISIOIINE BECTH KOMIUIEKCHbIE NTeTporpaduueckue 1 MUHEpaJorH4ecKue UCCIel0BaHus COCTaBa FOPHBIX MOPOJ, Py, MUHEPAJIOB C

HUCIOJB30BAHUEC MMPOCBCUMBAIOIIUX U OTpaXKarOIUX MOJIAPHU3alUOHHBIX MHUKPOCKOIIOB, 4 TaKKE 6I/IHOKYJIHpOB.

11. SsI3bIk npenoaaBaHMsi: PyCCKHIA.



NPUJIOKEHHUE

®OH/AbI ONEHOYHbBIX CPEACTB

OLIEHKH Pe3yIbTaTOB 00yUeHHUs 10 AUCHUILINHE (MOAYI0) « TepMoInHaMyKa MUHEPAIOB U (pa30oBble PaBHOBECHSI»

HUToroBslii KOHTPOIL: 1uddhepeHnrupoBantbiii 3a4€T (B GopMe oreHku pedepara).

OIIeHO‘lHI)Ie cpeacrea aJjas l'[pOMe)KyTO‘lHOﬁ aTTeCTallMi MO AUCHUIIJIMHE (MOI[y.]'[lO) «TepMOZ[I/IHaMHKa MHUHEPAJIOB U (1)330Bble PaBHOBECHUS»

Pedepar — mpoaykT camocToATenbHON pabOTHl acHupaHTa, MPEACTABISAIONUNA CO00W KpaTKoe M3JI0KEHHE B MHCHbMEHHOM BHE MOJIYYEHHBIX PE3YyNbTaTOB
TEOPETUYECKOTO aHaJM3a ONpenesIeHHOW HaydHOW (y4eOHO-MCCIeIOBAaTEIbCKOW) TEMBI, TJI€ aBTOpP PACKpPBIBAET CYTh HCCIEAYyEeMOW MpPOOIeMbl, TPUBOIUT

Pa3JINYHBICTOYKN 3PCHUA, a TAKIKE CcOOCTBEHHEBIE B3radabl Ha HEC.

Pedepar cocrout u3 3-x yacreii:
1. BBenenue (000CHOBaHME BEIOOpA TEMBI, €€ aKTYaJIbHOCTh, OCHOBHBIC IICJIM U 331a91 UCCIICIOBAHUSA);
2. OCHOBHAs 4acTh (CyTh HCCIEIyeMOH MPOOJIEeMBI, OlleHKa CYIIECTBYIOIINX B JIATEPATYpPE OCHOBHBIX TEOPETUYECKUX IMOIXOJ0B K €€ PElICHUIO,
M3JI0KEeHHEe COOCTBEHHOTO B3TIIsA/Ia HA MPOOJIEMYy W IMYTH €€ PelIeHUs U T.1I.);

3. zaxirodeHHe (KpaTtkas GopMyITHpPOBKa OCHOBHBIX BUOB U PE3yIbTATOB, MOJIYYECHHBIX B XOJI€ UCCIICOBAHUS).

O6bem paborsl 15-20 crpanui (popmat A4) megaTHoro tekcra (mpudt 12, Times New Roman, gepes 1,5 unrepsaia, most: BEpXHee H HIDKHEE — 2 CM, JIEBOE
— 2,5 cm, mpaBoe — 1,5 cm.). TekcT MOXeT ObITh HILTIOCTPUPOBAH TaOIUIIaMu, TpadUKaMu, AMarpaMMaMi, IpUYeM Hauboliee EHHBIMU U3 HUX SABJSIOTCS TE,
YTO CAMOCTOSITEIbHO COCTABIICHBI aBTOPOM. I pOMO3IKHE HIUTFOCTPATHBHBIE MaTEPHAJIbl TOJDKHBI 1aBaThCs B cocTaBe mpuiiokeHus (O 0beM MPUIOKCHHH HE

OTPAHWYMBACTCSA, HO B 00IIHiI 00beM pabOTHI HE 3aCUUTHIBAETCS).

HCO6XO,Z[I/IMOI\/'I 4aCTbIO pe(bepaTa SABJISACTCA CIIMCOK JIMTCPATYPHI, HCIIOJIb30BaHHOH B Xo04¢€ pa6OTLI Hanqg BLI6paHHOﬁ TeMoM. CIIMCOK COCTaBIISIETCS B COOTBETCTBHH

C TpaBHJIaMH OHOIHOTPaUIECKOTO OMUCAHUS.
Pedepar npeacrasisercs Ha pelleH3MPOBaHUE B IEYaTHOM M JIEKTPOHHOM BHe. Pedepat pereH3upyercs npemnogaBaTesieM AUCHUTUTHHBI (MOTYJIS).
Onenka pedepara — nuddepeHINpPOBaHHAS B 3aBUCUMOCTH OT CTEIIEHW COOTBETCTBHS pedepaTa yCTAHOBICHHBIM KPUTEPUSIM (CM. HUXKE).

Kpurtepun onenku pedepara:



XapakTepucTUKa 0aIbHON CUCTEMBI:

ILII. Kpurepun IToxka3arenan

AKTyanbHOCTb TEMBbI

Nmeetcs nu HayuHas npobsieMa B GOPMYIHPOBKE U TOCTAHOBKE TEMbI UCCIICIOBAHUS

Jan 11 00630p Hay4HOW TUTEPATYpPHI IO TeMe (HaIr4nue CChIOK Ha pa0OTHl POCCUUCKUX H 3apYOESKHBIX YUECHBIX )

Hanuuune Teopernueckoit 0a3bl HCCIIeI0BaHUS

[Tokazana 1 B3aMOCBS3h TEOPETHUECKUX ACIIEKTOB TEMBI C POCCUHCKOM (MEXyHaPOIHOMN ) TPAKTHKOM

OO B W|IDN|F-

Nmeercs nu cratuctryeckas nHGOPMAIIUS IO TEME, CaMOCTOATEIbHO 00001IeHHas: aBTOPOM (Ta0uuIlbl, TpaduKu, pacueTsl U

zp.)

~

Hackonbko pa3BepHyTO U OJTHO TIpeacTaBieHa ounbimmorpadus mo TeMe

HpI/ICYTCTBy}OT I COOCTBEHHEIE OLICHKHU, ITO3UI U aBTOpa 11O aCIICKTaM UCCICIOBaAHUA

Moxka3aTenu: 0 6aJIOB — MOJTHOE OTCYTCTBUE KpuTepus; 1 0amn — 4acTUYHOE BBHIITOJIHEHHE KPUTEpHs; 2 0allja — MOJHOE BHIMOTHEHUE KPUTEPUSL.

Pedepat cuntaercst mpuHATHIM P KonudecTBe 0ainoB Oonee 7. OleHKa «OTIIMYHO» MPUCYKAAETCS MPU KonrdecTBe 6amioB oT 14 1o 16; oneHka «XopoIo

— ipu KonnuectBe 6amioB oT 11 no 13; oreHKa «yIOBIETBOPUTENHLHO» — MPHU KonudecTBe 6amioB ot 8 no 10, BKIIOYUTENBHO.

Ecnu o Teme TUCHUIUIMHEI (MOYJISA) y aCIUPAaHTa UMEETCsl Oy OIMKOBaHHAS/ TIPUHATAS B IIeYaTh HAYYHAs MyOJUKALNs B EPUOANYECKUX JKypHaJaX CIUCKa
BAK u (omHOBpemenHO) 6a3sl nanabsix Web of Science, To, mpu mpeabsiBICHUHA OPUTHHAIA IMyOINKAIIUN, aCIUPAHT OCBOOOXKIaeTcs OT HanmucaHus pedepara

n EMY MPUCYXOACTCA OUEHKa «OTJIUYHO».



10.

11.

12.

IIpuMmepsl TeM pedepaToB:

OO0mue MOHATUS O MOpPoJ000pa3yrIKMX (a3zax: TBEpAbIC PACTBOPHI, PAaCIUIaBbI, Ta30BbIC
cmecu. CrocoOBl BBIpaXEHHS CcOCTaBa pacTBOPOB. (OCHOBHBIE THUIBI H30MOP(HBIX
3aMELICHUU.

OcHOBHBIE TEPMOJIUHAMUYECKHE 3aKOHBI U COOTHOIIeHUs. [1epBbIii, BTOpOIl U TpeTHil 3aKOHBI
TEPMOJIUHAMUKUA. DHTPOMHUS KaK Mepa CTaTUCTUUYECKOU HeymopsaaoueHHOCTH. [ToTeHiuans
CHCTEM TPHU PA3IUYHBIX MapaMeTpax COCTOSHHS U CBSI3b MEKAY HUMH. THUIIBI TPUPOTHBIX
CHCTEM U UX TEPMOJUHAMUYECKUE MOTCHIIUANBL. Y CJIOBUS XUMHUUECKOT0 U MEXaHUYECKOTO
paBHOBeECHSI.

Mopnenu TBEpABIX PAaCTBOPOB, METONBI HMX KOJIMYECTBEHHOW KanuOpoBKHU. PerymspHbie,
aTepMajbHBIE H peajlbHBIE pacTBOpPHL. Pacmam B TBepABIX pacTBOpax. Y paBHEHHUS
CIMHOAANM W OWHOJAIM A PETYISIPHOTO PacTBopa. ACHIUIATOPHAs 30HAIBHOCTH Kak
CJI€AICTBHE pacmaja Mo CIUHOAAIHHOMY MEXaHU3MY.

Mojenu (aonaHBIX CMECEH U paciljiaBOB, METOJIBI UX KOJUYECTBEHHOH KanuOpoBku. JleTy-
YECTh U AKTUBHOCTh YMCTHIX (IIIOUIOB ¥ KOMIIOHCHTOB (DJIFOUIHBIX cMeceil. M oJeKysipHo-
(husmdeckre MPEaCTaBICHUS O PEaTbHBIX Ta3aX, MOTCHIIMAIbHBIC KpUBBIE. THIIBI B3anMO -
JMEUCTBHS YaCTHI] B Ta30BBIX CMECSX, MOJSPHBIC W HEMOJSIPHBIC Ta3bl. BIUsHUE CHIBHBIX
9JIEKTPOJIUTOB Ha TIOBEJIEHUE BOJIOCOAEPK AKX (IIOUTHBIX CMECEH. Y CTOWYNBbBIC YACTHUIII B
CHJIMKATHBIX paclijlaBax

TBepabie pacTBOPHI MOPOI000PA3YIONINX CHJIMKATOB W OKCHAOB. CTPYKTYpHBIH KOHTPOJH
TEPMOINHAMUYECKUX CBOWCTB CMEIICHHS. 3aMelleHusT uYepMakoBoro Tuma. I[IpuHIUIIEBL
«HECOCEACTBa» aTOMOB Ha Pa3JWYHBIX CTPYKTYPHBIX NO3HUIUIX KaK HHAUKATOP SHEPTrUU
CMEIIEHUS.

CBoiicTBa CIOXHBIX Bomocoaepkamux ¢iaougoB. CmocoObl BBEIpaXEHHS KOHIICHTPAIHH
JacTUI] B BOIHBIX pacTBopax. CTaHmapTHBIE COCTOSHUA. YpaBHeHue JleOas-Xrokkems.
Koppersiiuu Ha ocHOBE NMPUBEJCHHBIX MTapaMeTPOB COCTOsSIHUA. YpaBHeHue Ban Jlaapa s

MHOT'0-KOMITOHEHTHBIX CBEPXKPUTHUECKUX (ITIOUIHBIX CMECEH.

. CpofictBa cyxux u (Quouacoaepkammux paciiaBoB. OCHOBHBIE THIBI JHArpaMMm

IIJaBKOCTU. BiusHue naBieHUs Ha NOPSAJOK KPUCTAJUIM3aLUU OCHOBHBIX YJIBTPAOCHOBHBIX
pacmiaBoB. MHKPOCKONUYECKUH M MaKPOCKOINMYECKHM IMOAXOAbl K TEPMOAWHAMHYECKOMY
OIMCAHHUIO CIIOKHBIX CHJIMKATHBIX PAacCIUIaBOB C JICTYYHUMHU.

TepMonuHamMuueckoe  MOJECTUPOBAHME IETPOJOTHYECKUX  MpoueccoB. IHTeHCHBHBIE
IEpeMEHHbIE MarMaTU4yecKuX, METaMOpPPUUYECKUX M METaCOMAaTUYECKUX CHCTEM U
COOTBETCTBYIOLIME MM HOTEHUHANbl. DakTopbl paBHOBECUS B OTKPBITBIX CHCTEMaXx.
Buyrpennue cremeHM cBOOOAB W JIMHEHHO HE3aBHCHMBIE peaknuh. Bo3MoxHOCTH
MHOTOMHHEPaJIbHON Ire0TepMoOapoMeTpHH.

Pekoncrpykuus tpennos P-T spomronun meramopdusma. MHTEpnpeTanus CTpyKTYpPHBIX CO-
OTHOIIEHUH MUHEPAJIOB B [1OPOJaX, UCIOIb30BAHUE MUKPO30HIOBBIX aHAJIM30B 30HAJBHBIX
MuHepasioB. OCOOEHHOCTH PEKOHCTPYKIMU IPOrPECCUBHOIO U PErPECCUBHOTO 3TAIlOB METa-
Mopduszma.

Meroasl MUHHMH3allMM TEPMOJAUHAMUYECKUX NMOTEHIINAIOB MPUPOAHBIX cucTeM. Ilpsamas n
oOpaTHas 3aJa4¥ TEPMOJNHAMUYECKOI0 MOAEIUPOBAHUS B T'€OJOTHH.

KonnuecTBeHnHble cUCTEMBl MHHEpPANIbHBIX (hanuii MeTaMop()HUUEeCKHX, MarMaTHUYeCKHX H
METACOMAaTUYECKUX MOPO/.

['eonmHamMuyueckass MHTEPIIPETALUs JaHHBIX TEPMOJAUNHAMUYECKOTO MOoAenIupoBaHus. OneHka

CKOPOCTHU NMOTPYKCHUA U 3KCT'yMallun MeTaMOp(bI/I‘-ICCKI/IX KOMIIJICKCOB.
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IMPOT'PAMMA

JUCIHUITIINHBI (MOI[yJ'IH) «TCpMOI{I/IHaMI/IKa MHUHCPAJIOB U (ba3OBLIC PaBHOBCCU

Pazgen 1. TepmoanHaMuKa NPUPOIHBIX CHCTEM

Tema 1. O0mue NoHATHS 0 MOPOJO00OPa3yONIINX Qa3ax: TBepAble PACTBOPHI, pacIliiaBbl, Ta30BbIe CMECH.

CriocoObl BRIpaKEHHS COCTaBa pacTBOpoB. OCHOBHBIC TUIIBI H30MOP(MHBIX 3aMeIeHUN.

Tema 2. OcHOBHbIE TEPMOJIMHAMUYECKHE 3aKOHBI U COOTHOIIEHHUs. [IepBrIif, BTOpOIl U TpeTHil 3aKOHBI
TepMOAMHAMUKHU. DHTPOIHS KaK Mepa CTAaTUCTUYECKON HeymopsgodeHHOCTH. [loTeHnnassl cucTeM npu
pPa3siMUHBIX IIApaMETpax COCTOSHUS M CBSA3b MEXJYy HUMHU. THIBI OPUPOAHBIX CUCTEM U HX

TEPMOJUHAMUYCCKUE MOTCHI U AJIBI. VcnoBUS XUMHYECKOT0 U MEXaHHYECKOT O paBHOBECHUA.

Tema 3. Mogenu TBepIabIX pPAcTBOPOB, METOAbI MX KOJIMYECTBEHHOW KaluOpoBKH. PerymspHeie,
aTepMajbHbIe M peanbHble pacTBOphl. OJHO- U MHOTOIO3UIIMOHHBIE pacTBOPHl. CBSA3b IHTAJIBIINHU U
SHTPONUHU CMelleHHus. Teopus B3aWMMHBIX MHOTOMO3UIIMOHHBIX PacTBOpPOB. BHyTpeHHHUE Koppensuuu
cOoCTaBa MPHUPOAHBIX MHUHEPAJIOB — WHIWKATOPHl OTKIOHEHHH OT HMAealbHOCTH. [IpHHIMI KHUCIOTHO-
OCHOBHOT'O B3aMMOJEIHCTBHS KOMIIOHEHTOB B TBEPABIX PacTBOpax. YCIOBHS CTaOMIBHOCTH M pacmaj B
TBEPABIX pacTBOpax. OKCIEPUMEHTATbHBIE METOABl HCCIIEIOBAHUS CBOWHCTB CMEIICHHS TBEPABIX
pacTBOPOB: (pa30BbIC PABHOBECHS, KaJlOpUMETpus, suelika KHyaceHa, 3JEKTPOXMMHUYECKUH METOJ Ha

OCHOB€ TBEPABIX DJICKTPOJINUTOB.

Tema 4. Mogenun GIIOUIHBIX CMeced W pacIIaBOB, METOABI WX KOJWYECTBEHHOW KaIMOpPOBKH.
NneanbHble U peanbHble Tas3bl. [loHsATHE cokuMmaemMocTH. YpaBHeHue Ban-nep-Banbca. BupuanbHbie
ypaBHEeHHS, HanOoyiee pacIpOCTpaHEHHBIE B METPOJIOTHUA. MONEKYISIpPHO-CTATHCTUYECKAS TEOpHUS
ra3oBeIX cMmeceil. YpaBHenue Jlemnapna-/xonca. 3akoH JlaapToHa I Ta30BBIX cMmeced. [IpaBmito
JIpronca-Paumna. HeunmeanpHble CMeCH pealbHBIX Ta3oB. YpaBHeHne Bawm Jlaapa. CremeHb
MOTMMEPU3AIMHA CUIUKATHBIX paciiaBoB. COOTHONIIEHHWS MHUKPOCKOITMYECKOTO M MaKPOCKOITMYECKOTO
MOAXOAOB TMPHU ONHCAHWUW TEPMO- TUHAMHYECKHX CBOWCTB paciuiaBoB. Mojenn CMemeHus.
OKCIIepUMEHTAIbHBIE METONBI MX KaauOpoBkH: u3Mepenus P-V-T cBoiicTB, QuonaHo-MHHEpaIbHBIE

paBHOBECHUA, fUAarpaMMBbI IIJIABKOCTH.

Pa3nen 2. CBoiicTBa Ba:kHeHIINX MOPOA000PA3yOIINX PACTBOPOB

Tema 1. TBepabie pacTBOPHl BAXXHEHIINX MOPOAO0OPAZYIOMIHNX CHIUKATOB U OKCHI0B. OCOOEHHOCTH
TBEPABIX PAaCTBOPOB OJMBHHA, TpaHaTa, OPTO- U KIMHOMHMPOKCEHOB, aM(uOO0JIOB, CIIOM, KOpAUEPHUTA,
XJIOPHUTOB, MOJIEBBIX IINATOB, LINUHENEH U pOMOO3IONYECKUX OKCHAOB. TBepable PacTBOPHI INTyOMHHBIX

30H3EMIIH.

Tema 2. CBolicTBa CIOXHBIX BOAocoepx)amux QuronoB. CBOHCTBA CUCTEM BOJAa — HEMONAPHBIA Ta3 H
MHOTOKOMITOHEHTHBIX (MIFOMIHBIX cMmecell. PaccioeHune Bo QUIFOMIHBIX CHCTEMaX W €ro pojb B TIYOMHHOM
nerporeHe3e. CuUCTeMbl BOJA — CHJIBHBIA 3JIEKTPOIHUT, CUCTEMBbl IMEPBOrO M BTOPOrO THUIA, a TaKXKE
0COOEHHOCTH CTpOeHMs X (Pa3oBBIX nuarpamMm. BiusHUE CHIIBHBIX AJIEKTPOJIHMTOB Ha IMOBENCHUE JIETYYHX

KOMITOHECHTOB BOJHBIX (I)J'IIOI/I)IHBIX CMecei.

Tema 3. CpoiicTBa CyXux " (I)J'IIOI/I,Z[COI[CP)KaH_II/IX pacmiiaBOB. OCHOBHEBIC THIIBI AuarpamMm MJjJIaBKOCTHU
CYXUX CHIIMKATHBIX CUCTCM. HI/IanaMMLI IIJIaBKOCTHU B CUCTEMAX CHJIMKAT — BOJA4, CHUJIMKAT — CO2 u cu-

JIUKaAT — HeHOJ’IHpHLIﬁ ra3. 3aBUCUMOCTh TeMICpAaTyphbl Ha4aJia IJIABJICHUA OT AABJICHUA B CYXUX U (1).1'[}0-
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uacoacpiKalux CUCTEMax. Ponn BOAOpOAa B IJIABJICHHUHA FJ'Iy6I/IHHI>IX 30H 3eMJIH. BTOpaH KpUTH4YCCKas

TOYKa B CUCTEMAX CHJIMKAT — BOJa U BO3MOXKXHOCTH O6pa3OBaHI/I$I MAJIOIIJIOTHBIX PacCIlJIaBOB-pPaCTBOPOB.

Tema 4. TepMoauHaMuuecKoe MOJCTUPOBAHUE TIETPOJIOTUUECKUX MporeccoB. OCHOBBI METOJa T'eOoTep-
MobapoMeTpuu. MHOroMUHEpadbHas T€OTepMOOapoOMETpHUs U MpobdiieMa JIOKAITbHOCTH PaBHOBECHUH B
reoJIOrMUECKUX Mpoleccax. MeroJ pacuera MUHEpPaIbHbIX PABHOBECUN HA OCHOBE CHCTEM HEJIMHEUHBIX
YpaBHEHHI KOHCTAHT peakiuidi. MeTol MUHUMH3alKU CBOOOAHOM sHepruu ['mb06ca. [lnarpaMMbl XUMH -

YCCKHUX IIOTCHIIHAJIOB CHUCTEM C BIIOJITHC IMMOJABUXHBIMHW KOMIIOHCHTaMHM.

Pazgen 3. OcHOBHBIE moaxoabnl TEPMOAMHAMHUIECCKOI0O MOAC/JIUPOBAHUSA B METPOJOINH

Tema 1. Pexoncrpykums tpenaoB P-T spomtonuum meramopdusma. HMHTepnperanus CTPYKTYPHBIX
COOTHOUIEHHH MMHEpaAJIOB B IIOPOJAX, HCIOJb30BAHHE MHUKPO3OHIOBBIX AHAJIN30B 30HANBHBIX
MuHepanoB. Poisb npomeccoB auddy3un U NepeKpUCTAIIU3aluA B (OPMHPOBAHHH Te€TEPOrEeHHOCTH
XMMHUYECKOTO COCTaBa MHHepajoB. UHMCIIEHHOE MOJEIMPOBAaHUE IMPOLECCOB (HPAaKIMOHUPOBAHHS B

MUHepanbHBIX cucteMax.Kommnberoreprsie mporpammbel TWQ u GEOPATH.

Tema 2. MeTonbpl MUHHUMH3AIMN TEPMOANHAMHYECKUX MOTEHIIMAJIOB MPUPOAHBIX cucteM. llpamas u
oOpaTHas 3a/1aqd TEPMOJAMHAMUYECKOTO MOJICITUPOBAHUS B T€OJOTUHA. MUHUMU3AIIHAS TTOTEHIIHATIOB 3a-
KPBITBIX U OTKPBITBIX CHUCTEM. YpaBHEHUs OanaHca Macc W JOMOTHUTENbHAS HHQOopMaIus, morydaemMas
C TIOMOTIILIO ATOTO MOAX0/a. 3HAKOMCTBO ¢ paboToil KomMmbloTepHBIX mporpamm DOMINO, PERPLEX,

MELTS. IIpuMepsl pemieHus MEeTPOTOTHIESCKUX 3a7ad Ha OCHOBE METOJAa MUHUMHU3AITHH.

Tema 3. KonmnuecTBEHHbIE CUCTEMBI MUHEPAIBHBIX (anuii MeTaMOpPUIECKUX, MATMATHIECKUX U Me-
TacoOMaTHYeCKHX Mopoa. MuHepaabHbIE MTapareHe3nuchl MeTaMoOpPUIECKIX MOPOJ] Pa3InYHOTO BaJIOBOTO
coctaBa. Panuy KUCIOTHOCTH METaCOMATHYECKHX MopoJ. Panuu meI0IYHOCTH TPAHUTOUA0B. TpeH bl
SBOJIONMH MarMaTH4eCKUX MHHEPAIbHBIX aCCOIUAINI P KPUCTAILTU3AIUHA B 3aKPBITHIX H OTKPBITHIX

CUCTCMax.

Tema 4. TI'eomgmHammuueckas HWHTEPIpETAlHs JAHHBIX TEPMOIMHAMHYECKOTO MOJEIUPOBAHHMS.
DOBoMIONHS ~ TEPMOIMHAMHUYECKOTO pEKHMa B  PAa3IMYHBIX TI'COJUHAMHYECKHX  OOCTAHOBKAX.
CooTHomeHnsa AaBieHHEe-TIyOWHAa W MpobiiemMa TIIYOMHHOCTH B TEOJIOTHU. T epMOJWHAMUYECKHE
PSKHUMBI  «XOJNIOAHONW» W «ropsuei» cyonykuuu. TepmMoaumHamuyecKas <«IaMsTh» MHHEPAIOB U

MHHEpaJbHBIX aCCOLHAIIIH.
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