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. Ileau u 3aga4u AUCHUILIMHBI.

Henn:
- OCBOCHHME TEOPETUYECKUX OCHOB TIE€OJIOTO-TEOXMMHUYECKOIO0 METOJla aHalu3a
YIJIEBOJOPOAHBIX CHUCTEM; - MPUOOpETEeHHWE MPaKTUYECKHX HAaBBIKOB NPUMEHEHHUS METoja

0acceitHOBOr0 MOJICJIMPOBAHUS [IPU PEIICHUH PETHOHAIBHBIX, TOMCKOBBIX U Pa3BEIOYHBIX 3a/1a4
B He()TEera3oBoi I'€0JIOTHH.

3apaum:
- M3Y4YUTh OCHOBBI cOOpa M mmombopa HEOOXOAMMOIO M JOCTAaTOYHOIO HCXOJHOTO MaTepuana
(maHHBIX) [T IPOBEIEHUsS] 0ACCEHHOBOTO MOJICTMPOBAHMS;

- U3YYUTh aJITOPUTMBI IOCTPOSHHS T€0JIOTO-TEOXUMUYECKUX MOJIENICH

- O3HAKOMJICHWE CTYJICHTOB C OCHOBaMHM TEPMOJIWHAMHUKU IS pemeHUs (U3HUKO-
XUMHUYECKHUX POOJIeM B T€OXUMHUH;

- oOydeHHE TPEICTABICHUIO MOJCIEeH TeOXMMHUYECKUX IIPOLIECCOB B TEPMHUHAX
TEPMOJMHAMHUKH, a TAK)KE METOJaM 00pabOTKH SKCIIEPUMEHTAIILHBIX JaHHBIX;

- QHAJINU3 Te0JIOTUYEeCKONH MH(pOpMAINK, UHTEPIPETalns pe3ylbTaToB U (HOPMYIHPOBKA
BBIBOJIOB.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIIBO
2.1. Yuebnas IUCIHUIIINHA OJIK.JIB.04.02 MoenupoBaHue OacceliHOB u
He(TEra30HOCHBIX CUCTEM OTHOCHUTCS K YaCTH DJIEKTHUBHBIX JUCIUAIIINH.

2.2. JIns w3ydeHUs JaHHOM y4eOHOW IUCHUIUTMHBI HEOOXOIMMBI 3HAHUS, YMEHHS W
HABBIKH, (OPMUPYEMBIC MPEANICCTBYIONUMHI JUCIUATLTMNHAME: «XUMHI», «OO0IIas reoorusy,
«Duznyeckas XUMHUS.

2.3. [lepedeHpb MOCICNYIONMX YICOHBIX TUCIUTUIAH, 1 KOTOPBIX HEOOXOAMMBI 3HAHHUS,
YMEHUSI U HaBBIKH, (POPMHUpPYEMbIC JaHHOW Y4eOHOW MUCHMIUTMHOWN: «HOBbIE TEXHOIOTHU MPH
pa3Bezake U J00bIde HeTH U razay.

II. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS
JUCHUIIIMHBI
[Ipomiecc OCBOEGHWS MUCHUIUIMHBI HAaMpaBlieH Ha (HOPMUPOBAHHE KOMIIETEHIIMA B
coorBerctBUM ¢ ®I'OC BO u OIIBO no panHoMy HampaBieHuto mnojarorosku 21.05.02
IIpukiagHas reojaorus:

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no TMCHUIIJIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTEeHIInit

Komnerenuus Nuauxaropsl Pe3yabTaThl 00yyeHUs
KOMIIeTeHIH I
MK-1 NKnk-1.1 3HaTh npaBuia MOCTAaHOBKU U
Cnocoben ocywecmenamo Ocywecmensem coop u MIPOBE/ICHUS r'€0JIoro-
coop, ananus, CMPYKmMypuposarue T€OXUMHUYECKHUX HCCIIETOBAHHMA
uHmepnpemayuio, nocmynaroujeti Ymerb o0pabaTsIBaTh
cucmemamusayuio u NpOMbICNI0801 UHpOpMayuy | TIOTyYEHHbIE Pe3yIIbTaTHI,
0606WeHue 2eonoeo- aHAIM3UPOBaTh M OCMBICIHBATH
eeoghuzuueckoti, UX ¢ Yy4éTOM  HMEIOIIUXCS
2e0XUMUYECKOU U JTUTEPATyPHBIX JTaHHBIX;
NPOMbBICII080LL UHGOpMayULL. - MPEJICTaBIATh WUTOTH
BBITIOJTHEHHOW paboOThl B BHIE
oTuéTOB, pedeparoB,  cTaTey,
0(OPMIIEHHBIX COOTBETCTBYIOIINM
obpazom.
Baaners: HaBbIKAMH
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IMPOBCACHUA OKCIICPUMCHTA n

METOIaMHU o0paboTku ero
pe3yJIbTaTOB
NKnk-1.2 3HATh NPUHLMIIBI [IOCTAHOBKU U
IIposooum obpabomky u | IpOBEICHUS reo0JIoro-
UHmMepnpemayulo 2eos020- | TEOXUMUYECKUX HUCCIICIOBaHUI;
2eoghusuyeckot, YMerTb pemiath CTaHAAPTHBIC

2e0XUMUYECKOU U
NpPOMbICNI0801L UHDOpMayuu

3a7auu npodeccuoHaIbHON
JIeITEIIbHOCTH Ha OCHOBE METO/IOB
PAaBHOBECHOM TEPMOAMHAMUKH C
NpUMEHEHHEM TEXHOJIOTUH
KOMIIBIOTEPHOTO MOJIETHPOBAHUS
(HU3UKO-XUMHYECKUX  IPOILIECCOB
NPOTEKAIOIIUX B OCAJ0YHBIX
OacceitHax

-Baaners COBPEMEHHBIMU
METOJlaMU aHaIM3a "
MaTeMaTHIeCKOM 00paboTKn
HETPOJIOTUIECKOTO u
MNETPOXUMHUYECKOTO MaTepuaya ¢
NPUMEHEHHEM  KOMIIBIOTEPHOTO
MOJICIIMPOBAHUS




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM THCHHUILIMHBI COCTABJIAET 4 3a4eTHBIE eIMHUIBI, 144 yaca,

B ToM yncie 0,1 3ayeTHbIC eAMHULLI, D 4aCOB HA 3a4eT

W3 HUX pean3yeTcs ¢ UCIIOJIb30BAHUEM IJICKTPOHHOTO O0YYEHUS U AUCTAHIIMOHHBIX 00pa30oBaTebHBIX TexHonoruii 0 yacos
N3 Hux 0 yaca — mpakTudeckas moAroToBKa

®opMa NPOMEKYTOUYHOM ATTECTANUN: 3a4eT
4.1 CopepxxaHue IUCUUIJIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHAITHI M OTBEeJIEHHOI0 HAa HMX
KOJIMYECTBA aKaJeMUYECKHX YaCOB

Bugpt yueOHO# paboThi,
BKJIIOYasi CAMOCTOSITEIbHYIO Pa00Ty 00yJaroIuxcs,
xR
S o MPAaKTUYECKYIO MOJTOTOBKY U TPYAOEMKOCTh
o X (B yacax)
§ = DopMBbI TEKYLIETO
] % 2 KOHTPOJIS
= 3 :
2 | & CIIeBAEMOCTH
Ne 3 S| E3 KonrakTtHas paboTta npemnonaBaTens ¢ & y ’
y Pasgen tucuUMIuIMHbY TEMBI S o < O g ®dopma
wn Y 5 | Eg o0yuaroLHuMuCs = IPOMEXYTOYHOM
@) o = "é 5 p y
A =9 £ s aTTecTaluu
= S8 (no cemecmpam)
3 CeMuHapckue 9 3
a,
8 /npaKTHYECKUe =
Jlexun Koncynpranuu S
/mabopaTopHbIe
3aHATHS
Pasznen 1. Beegenne. OcHoBbl OaccelinoBoro | 5 | 21
MOJETUPOBAHUS — II€JIH, BO3MOXXHOCTH U
1 AP HCIH, 1 20 YcTHBI 0mpoc
OTpaHHuYeHUs, HePTSIHAs cUCTEMa U ee
3JIEMEHTHI.
Paznen 2. Tunsl ocaiouHbIX
2 OaccellHOB, HCTOPUS UX PA3BUTHUS U 23 2 1 20 YCTHBII ompoc
TEPMUYECKOHN IBOJIIOIUN)
Pazgen 3. O6mue cBeneHus 0 3aKOHaX
3 1 m a 5 22 2 20 YcTHbI# ompoc
TEPMOJIMHAMUKH.




Bunpr yaeO6HOM paboTHI,

BKJIFOYAsl CAMOCTOATENBHYIO paboTy 00ydJaronuxcs,

DOpMBI TEKYILETO

<
4
S
< 5 NPaKTHYECKYIO TIOATOTOBKY M TPYJIOEMKOCTh
) [
ol 8 = = (B gacax) KOHTPOJIA
= - yCIIeBaEMOCTH;
Ne 3 TS 3]
w Paznen AMCIMIUTUHBL TEMBI g o g £ g dopma
3 § B e 38 IPOMEXKYTOYHOM
R o KoHnTakTHas paboTa mperojaBaTesis ¢ o '8
2 S . & aTTeCTalluH
= 00yJarmuMucs s 3
< < T (no cemecmpam)
< O 4
o,
=
Pa3nen 4. Xapakrepucruka
4 COBPEMEHHBIX IPOrPaMMHBIX KOMIUICKCOB 24 2 2 20 VYcTHBIH onpoc
(UBUKO-XUMHYECKOTO MOJICTUPOBAHUSI.
Paznen 5. CBeneHus o mporpaMMHOM
5 A . porp 5 22 2 20 YcrTHbI# onpoc
KoMIuiekce «CenekTopy.
Pasznen 6. MeTons! ¥ crioco0bl
6 MOJICTIMPOBAHUS IPUKIIJHBIX 27 2 25 VYerHsli onpoc
T€OXUMHUYECKHX 3aJ1a4.
HToro yacos 139 4 10 125




Il;1aH BHeayIMTOPHOH CaMOCTOATEILHON PadoThl 00y4AKIIMXCS 10 TUCHUIJINHE

CamocrosTenpHas paboTa 00yJaronmxcs VuebHo-
METOANYECKOE
OneHouyHoe
Cemectp Hassanue pasznena, TeMbl Bl caMocTosTenbHol paGors|  CPOM | Tpynoemkocts CPCICTEO obecneyeHue
A p BBIIIOJTHEHHS (uac.) pea CaMOCTOSATEIILHOU
paboThI
Pasnen 1. Beenenue. OcHOBEI 0acCEeiHOBOIO VYka3aHo B
MOJCJIUPOBAHUS — 1I€JIH, BO3MOKHOCTH U Pabora c nmuTeparypHBIMH | B TCUCHUU 20 Ve THBLH ONDOC paznene V
orpaHuyeHus, HeTsIHAs CUCTEMA U €€ HMCTOYHUKAMHU cemecTpa p HacTosuen
3JIEMEHTBHI. IPOTPaMMBI
Pasnen 2. Tumnbl ocago4yHbIX OacCceiiHOB, YKa3aHo B
HCTOPHS UX PA3BUTHS U TEPMUUYECKON Pabora c muTeparypHBIMH | B TCUCHUU 20 Ve THbLH ONDOc paznene V
SBOJTIOLIHH) HWCTOYHUKAMHU cemecTpa p HacTosuein
IPOTPaMMBI
VYka3aHo B
Paznen 3. OOuue cBeeHus 0 3aKOHAX PaGora c nuTeparypHbIMH | B TEUCHUU 20 V CTHBL OIDOC paznene V
TEPMOJIMHAMHUKH. HMCTOYHUKAMHU cemecTpa p HacTosIIeH
3 IPOrPaMMBI
VYka3aHo B
Pasnen 4. Xapakrepuctuka
PaGora c nuTepaTypHbBIMH | B TEUCHUU . paznene V
COBPEMEHHBIX IPOIPAMMHBIX KOMILJIEKCOB 20 YcTHbIN onpoc .
HMCTOYHUKAMHU cemecTpa HacTosIIeH
(U3UKO-XMMHYECKOTO MOJICTHPOBAHUSI. HpOrpaMMB!
VYka3aHo B
Paznen 5. CBeneHus o mporpaMMHOM PaGora c nuTepaTypHbBIMH | B TEUCHUU 20 V CTHBL OIDOC paznene V
KoMIuiekce «CeneKTop. HWCTOYHUKAMHU cemecTpa p HacTosIIeH
IPOTrpamMMBbl
VYka3aHo B
Paznen 6. Meroab! u criocoOb!
PaGora c nuTeparypHbBIMH | B TCUCHUU . paznene V
MOJEJIMPOBAHUS MPUKIIATHBIX T€OXUMUYECKUX 25 VYcTHbI onpoc .
sanad HWCTOYHUKAMHU cemecTpa HaCTOSIICH
) MIPOrpaMMBbl
OO0mast TpyA0€MKOCTh CAaMOCTOSTEILHON paOOTHI 1O TUCIUIUIUHE (Jac) 125
N3 Hux o0beM caMOCTOSTENbHON PadOThl € HCMOJIb30BAHMEM 3JIEKTPOHHOIO O0y4YeHHsl M 0

AUCTAHIIMOHHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHIl (Yac)




Conep:xanue yueOHOIro MaTepuasa

Pa3nen 1. Benenune. OcHOBBI 0acCEMHOBOrO MOCIMPOBAHUS — IIEJIH, BO3MOXXHOCTH H
orpaHHYeHUs, HEPTSIHAS CUCTEMA U €€ DJIEMEHTHI.

Pa3nen 2. Tumbl ocaouHBIX OACCEHHOB, UICTOPHUS UX PA3BUTHS U TEPMUUYCCKOMN IBOJIIOIUH ).

Pa3nea 3. OOuue cBeieHns 0 3aKOHaX TEPMOJAMHAMUKH.

[Ipenmer Tepmoaunamuku. OOmMe 3aMeyaHUs U OCHOBHBIE ompeneneHus. OOpatumMele U
HeoOparumble mporiecchl. OOBEKTHI HW  METOJABI  WCCIICIOBaHHWS. YPaBHEHUS COCTOSIHHSL.
MatemaTuyeckue COOTHOILIEHUS, CBS3BIBAIOIIUE MapaMeTpbl COCTOSHUS. DHeprusi. BHyTpeHHss
sHeprusi. Temmora m pabora. IlepBoe Hawamo TepMoamHaMuKH. lIprMeHeHWE TEpBOrO Hayala
TEPMOJUHAMHUKN K XUMHUYECKUM peakuusM. TepMoxumusi. DHTaIbIHS 00pa30oBaHUs W SHTAJIBIINS
cropanus. @a3ossle npespaienus. [Ipasuno ¢az ['m66ca. CrabmibHOCTH da3s.

Tepmonunamuyeckasi akTUBHOCTh. KoadduiimenTsl akTMBHOCTH MOHOB. MeToabl pacyeTa
AKTUBHOCTH. XHMHUYECKOE paBHOBECHE. 3aKOH JIEUCTBYIOIIMX MAcC M TOMOT€HHOE XMMHYECKOE
paBHOBECHE.

TepMmuHbI 1 CUMBOJIBL. ICTOYHUKH, TOTPEIIHOCTD M COTJIACOBAHHOCTH TEPMOIMHAMHYECKOM
nHpopMaIuu.

Teopernueckne OCHOBBI pacdyera (U3HKO-XUMHUYECKHX PAaBHOBECHH B  CIOXKHBIX
MHOT0(a3HbIX T€TEPOTreHHBIX CHCTEMaX.

Paznen 4. XapakTepucThKa COBPEMEHHBIX NPOTPAMMHBIX KOMIUIEKCOB  (DU3HKO-
XUMHYECKOTO MOJICTHPOBAHUSI.

OcHOBHBIE  3Tambl  Pa3BUTHS  METOJOB  (DU3WKO-XUMHUYECKOTO  MOJCIHPOBAHUS
(ucropuueckas cmpaBka). MeToauueckiue W TEOPETHMYECKHE BOMPOCHI, CBSI3aHHBIE C
ucrnosib3oBanueM DOBM B (DM3HKO-XUMUYECKOM MOJICTUPOBAHUN B TCOXUMHUH. MHUHUMU3AIHS
sHepruu ['nb6ca (cpaBHUTENBHOE OMHMCAHUE CYIIECTBYIOUIMX mporpamm) lloHATHE OTKPBITHIX U
3akpeIThiX cucteM 1o J.C. Kopxkunckomy. [Ipunnun ctabuiibHOr0, METacTaOUILHOTO, YACTUYHOTO
paBHOBECHsI, pacyeT HEOOpaTUMOM HBONIOLUMU TeoXUMHYecKnX cucteM. OOpaTHble (QU3UKO-
XUMHUYECKUE 3a/1a4H.

CoBpemeHHOe TepMoJMHaMu4eckoe MmonenupoBanue [AxuHbues, 1995; bopucos, 2000;
['puuyk, 2000; benos, 2002; T'eonormveckas sBomtonus..., 2005; IlanbsHoBa, Komonuu, 2007;
I'acbkoBa, Bykatei, 2008; Peikenko, 2008; Karpov et al., 1997, 2002; Mironenko et al., 2000;
Kulik, 2006; Dolejs, Wagner, 2008] mnpeacTaBiseT OCHOBY KOMIIBIOTEPHOTO HCCIICIOBAHMS
MPOLIECCOB (PU3UKO-XUMUYECKOTO B3aUMOJICHCTBUSL M TPEBpAILEHUS] BEIIECTBA B MPHUPOAHBIX U
TEXHOJIOTHYECKUX CHCTeMaX, BKJIIOYAash YaCTMYHO pPABHOBECHBIE M METACTAOWIIBHBIE TMPOIECCHI
pacTBOpPEHUS, OTJIOKEHHS, KPUCTAIIM3alluU, (PPaKIMOHUPOBAHUSA, ACCUMMISAIINU, CMEUICHHUS,
KOHTAMHHAIIMHM, WCIApeHUs, KOHJEHCAllud, TOpEeHUus, B3pbiBa. KiltoueBoe 3HAaUE€HHWE B TaKHX
pa3paboTKax MNPUHAUICKUT BBIUUCIUTEIBHBIM alTOPUTMaM U METOJaM, C IOMOIIBI0 KOTOPBIX
PACCUUTHIBAIOTCS XUMUYECKUE PABHOBECUS C OMPE/IeNIEHHEeM KOMIIOHEHTHOTO U (pa30BOTO COCTaBa
CJIOKHBIX MHOTOKOMIIOHEHTHBIX, MHOTO()a30BBIX U MHOTOArperaTHbIX MPUPOTHBIX CUCTEM.

Hcroprdecku CIOXKUIOCH TaK, YTO B HACTOSIIEE BPEMS CYIIECTBYET JBa MapauieIbHO
pa3BUBaeMbIX TOAXOJa B TOCTAHOBKE M PEIIEHUH 3a7ad pacdyeTa XUMHUYECKHUX PaBHOBECHIA.
[lepBbili OcHOBaH Ha (hopMamM3Me CTEXMOMETPUUYECKHX ypaBHEHUI peakiuuid M KOHCTaHTax MX
paBHOBECHsI - pacyeT IO peakiHsM, BTOPOH - Ha MPUBICYCHUHM MATEeMAaTUYECKOTO armapara
BBIMTYKJIOTO TMPOTPAaMMHUPOBAHUS - METOJI MHUHHUMHU3AIMH. PacdeT mo peaxkiusM HCIOJIb30BAJICS
XUMHUKaMU W TEXHOJOTaMH e€Ile B JOKOMIIBIOTEPHYIO 7py pa3Butus Hayku. C TOsSBIEHUEM
KOMITHIOTEPOB PA3JIMYHBIE CXEMBI pPACUETOB MO peakmusM ObUTH (OpMaM30BaHBl B BHJIEC
0000IIIEeHHBIX MaTEeMAaTUYECKUX MoOJeNiell XxuMuueckux paBHoBecuit [Brinkley, 1946, 1947; Boll,
1960; Bethke, 1996], pa3paboTaHbl BBIMHCIUTEIBHBIC AITOPUTMbBI M COCTABJICHBI KOMIIBIOTEPHBIC
nporpaMMbl. Cpean 3apyOeKHBIX T€OXHMMHKOB MPOTPAMMBI, B OCHOBY KOTOPBIX MOJIOKEH METO]T
KOHCTAHT pPaBHOBECHS, TOJYYWJIM IIHPOKOE PACIPOCTPAHEHUE TIPH HW3YYECHUU IMPOIECCOB
B3aMMOJICHCTBHA "BO/IA - TOPHBIE MOPOABI", TIABHBIM 00pa3oM Oiaroaapsi THOHEPHBIM padboTtam I
Xenbsrecona [Helgeson, 1967, 1968, 1969, 1970; Helgeson et al., 1969, 1970]. Im k nagany 1970-x
rT. ObutM pa3paboTaHBl MaTeMaTudecKass MOJeNb, BBIYUCIUTEIbHBIM aIrOPUTM, METObI
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(dbopMupoBanus 6a3bl TEPMOJMHAMHYECKHUX JAHHBIX C Y9aCTHEM KOMIIOHEHTOB BOJHBIX PaCTBOPOB
ANIEKTPOJIUTA; CO3[aHa KOMIIBIOTEpHAas MporpaMma M (4YTO, MO-BUAMMOMY, TIJIaBHOE) MOKa3aH
MPUHIMITHATHEHO HOBBINA MOJIXO0J K MOACIMPOBAHUIO (DU3UKO-XUMUYIECKUX MPOIECCOB C YYETOM HX
HeoOpaTUMOCTH Ha MPUMepe MOJIEIH 00pa30BaHUsl METACOMATHUECKON 30HAIBHOCTH.

BonbmmHCTBO k€ 3apyOeKHBIX T€OXUMHUKOB U METPOJIOTOB B MOIABISIONIEM YHCIIE CIIYYacB
HCIOJIB3YIOT CEepUiiHbIe paboyre KOMIIbIOTEPHBIE IPOTrPAMMBI pacyeTa B3auMOJICHCTBUS THIA "Bo/Ia
— TOPHBIE TIOPOJIBI", OCHOBaHHBIC HAa AITOPUTMAX pacueTa XUMUYECKUX PAaBHOBECHIA 110 KOHCTAaHTaM
CTEXHOMETPUYECKHX ypaBHeHMI peakiuii [Kharaka et al., 1988; Plummer, 1992; Nordstrom et al.,
1993; Parkhurst, Appelo, 1999]. Henp3s cka3arh, 4TO O BO3MOXKHOCTSX METOJa MHHUMH3AIUH
3apyOexKHbIe TEOXUMHUKU MH(GOPMUPOBAHBI B MEHbILIEH Mepe, YeM O pacueTax Mo peakuusMm. Mmu
OIMyOJIMKOBaHbI PAa0OTHl B BEAYIIMX T'C€OXMMHYECKHUX M TETPOJOTUYCCKUX JKypHAIAX, B KOTOPBIX
OTMEYAIOTCS MPEUMYIIECTBA METOJa MUHHUMU3ALMH, MPEAJIOKEHbI PAa3JIMYHbIE BBIYUCIUTEIbHBIC
QITOPUTMBI, CO3aHBI KOMIBIOTEPHBIE MPOTPAMMBI, pPad0Ta ATUX MPOTPaMM IMPOJIEMOHCTPUPOBAHA
y4eOHbIME M TecToBbIMU mpuMmepamu [Eriks son, 1971, 1974; Eriksson, Rozen, 1973; Harvie,
Weare, 1980; Ghiorso, 1985; Capitani, Brown, 1987; Harvie et al., 1987]. C momoIip0 MeTo10B
MUHUMU3ALUNA TPEINPUHATH TOMBITKH PEHIeHUS OTAEIbHBIX 3a7ad T€OXMMHHU U TETPOJIOTUH
[Heald, Naughton, 1962; Shimazu, 1967; Holloway, Reese, 1974; Saxena, Eriksson, 1983; Harvie
et al., 1984]. Cpenu >THX paboT HEOOXOAMMO B KAayeCTBE MCKIIOYEHHS BBIICIHTH MU OTMETUTH
3ameuarenbHbie HccienoBanus Mapka ['mopcoy u Slna Kapwmaiikia [Ghiorso, Carmichael, 1980,
1985; Ghiorso, 1985, 1987]. B teuenue mnepBoit mosoBuHBl 1980-X TIT. OHH OCYIIECTBUIN
OCCIPUMEPHYI0 HAydyHYH0 TPOrpaMMy CKBO3HOTO PEIICHUS MPOOJIEMBI KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS 3BOJIOLMOHHBIX (DPU3HUKO-XUMUYECKHX MPOIECCOB B CHUCTEMAaX C y4acTHEM Marm
OCHOBHOTO cocTaBa. IIporpamMmma BKJIIOYAaeT cCo3MaHHE Oa3bl BXOIHBIX TEPMOJUHAMHYCCKHUX
JAHHBIX, B TOM YHCJIE KOMIIOHEHTBI pacIjiaBa, TEOPETHUECKOE OOOCHOBAaHHE U MATEMAaTUYECKYIO
MMOCTAHOBKY, CO3JaHUE BBIYUCIUTEIHHOIO QJITOPUTMA WM MPOTPAMMBI, M B HTOTe TOTYYCHBI
HETPUBHAIILHBIE TEOXMMUYECKHE PE3YNbTaThl, JaloIlIMe HOBOe, Ooyiee riay0okoe MOHMMaHUE U
00BSICHEHUE TEPMOIMHAMUYICCKIM MEXaHU3MaM CEJICKTUBHOW MarMaTHIeCKOH AuddepeHInaiy u
B3aMMO/ICHCTBHUS OCHOBHBIX HHTPY3HH ¢ BMEIIAIOIIMMH TOPOJAMH.

Ho B uenom, maxe ¢ ydetom pabor M. I'mopcoy m . Kapmaiikna, mo cpaBHEHHIO C
MaciTabaMu pacnpoCTpaHEHUsT KOMIBIOTEPHBIX MPOTPaMM pacueTa paBHOBECUI MO KOHCTaHTaM
paBHOBECHsI MPOTPAMMBI Ha OCHOBE aJTOPUTMOB MUHUMH3AIIUU PACIPOCTPAHEHBI 32 PyOeKoM B
CYLIECTBEHHO MEHbIIeH creneHd. OHU TPUMEHSIOTCS SMHU30UYECKH, OT Ciiydas K CiIydar, B
OCHOBHOM TE€MH, KTO HX CO3J1aeT.

Paznea 5. Cenenus o mporpaMMHOM KoMmrmiekce «CenekTopy.

Cenexmop-Windows —siBiisieTCsT MHTETPUPOBAHHOW MOJYJIBHOH CHUCTEMOM  OTKpPBITON
apxutekTypel. [lomubrii  kommnekt Cenekmop  TPEACTaBISET COBOKYIMHOCTH  MOMYJEH,
00BbEIMHEHHBIX C MH(POPMAIIMOHHOW Cpeoil B eAuHBIM KoMIuiekc. Makpoctpykrypa Cenexmop
BKJIIOUYAET CIEAYIONUE OCHOBHBIC (DYHKIIMOHAIBHBIE U HHPOPMAIIMOHHBIE OJOKH.

1. basvl modeneii. Daiipl TOTOBBIX K HCIOIB30BAHUIO MOJENEH: TECTOBBIE, Yy4eOHBIE,
JTalIOHHBIE, paboune MOJEeNu Hauboliee PacIHpPOCTPAHEHHBIX CHUCTEM THIIA MOPCKOW BOJBI, BOJIBI
o3epa baiikan, atmocdepsr, yrieBogopomHoi cuctembl C-H-O-N. Ecim pemaemoii mpobieme
yIlaeTCsl COMOCTABUTh COOTBETCTBYIOIIYIO MOJIENb U3 0a3bl, TO 3TO MOXKET 3HAYUTEIHLHO YCKOPUTH
HaYaJIbHBIA TIpoIiecc (OPMUPOBAHUS M OTJIAJKH MoJenH. ba3za OTKphITAa K JOMOJHEHHUIO HOBBIX
MOJIeTIeH HcCeI0BaTENs.

2. bnox ¢gopmuposanus_moodeneti. IlpousBonurcs cOopka (HU3UKO-XUMUUIECKUX MOJIETIeH
pPa3IMYHOTO THUIIA, BKIIIOYAs MHOTOpE3epByapHbIE MeracucTteMbl. lccriemoBaTens 3aaeT CIHCOK
MMOTCHIIMATHFHO BO3MOXHBIX B paBHOBECHH (a3 M 3aBUCHMBIX KOMIIOHCHTOB M COCTaB CHCTEMBI IO
HE3aBHCHMBIM  KOMIIOHEHTaM, a TaKXe COTJIlaCHO BXOJHBIM JTUPEKTHBAM  -CLIEHAPHA
MOJICTTUPOBaHUA. MOICITb MOXKET BKITIOUATh CIICAYIONTUE BUIBI CIICHAPUCR:

1. B 3aBucuMOCTH OT YCIOBHI CYIIIECTBOBAHUS BBIOMpPAETCS OJUH W3 IIECTH
tepMmoauHamuueckux noreHiuanos: G(T,P) - nomewyuan I'u66ca; A(T,V) - nomenyuan




Tenvmeonvya; -S(H,P) - wuzobapno-uzosumanenuiinoiti  nomenyuan; -S(U,V) - wuzoxopuo-
uzoanepeemuyeckuil nomenyuan; U(S,V) - uzoxopno-uzosnmponuiinvlit nomeHyuan,

H(S,P) - uzobapro-uzosnmponuiinoiii nomenyuan. Kpome Toro, MOKHO MaKCHMHU3HPOBAThH
noteHipan ['ud0ca, MEHsIst 3HaK Ha MPOTHUBOIOJIOKHBIN y THHEHHBIX wieHoB GyHkimu G(T,P).

2. BeiOupaercs TUN MOJEIH, B 3aBUCUMOCTH OT XapakTepa pPaBHOBECHUS: IIOJHOTO,
METacTaOUIBHOTO WIIM YaCTUYHOTO.

3. B ciydae MoJenupoBaHUS CIOXHBIX MOJEJCH, COCTOSIIMX W3 HECKOJIBKHX CHCTEM,
(bOopMHPYIOTCS MHOTOPE3epBYapHast MOJIEIb.

4. Ecnu He0OX0IMMO OIICHUTH BIIUSIHUE HEOMPEISICHHOCTH BXOJHBIX TEPMOAMHAMHYECKUX
JTaHHBIX, XUMHYECKOTO COCTaBa CHUCTEMbl 110 HE3aBUCHMBIM KOMIIOHEHTaM, K03(duumueHToB
AKTUBHOCTH 3aBUCHUMBIX KOMIIOHEHTOB, TEMIIEpATyp W/WIHM JABJICHHS Ha KOHEYHOE pEIICHHE,
3aJaeTCsl MOJICITh pacdeTa B YCIOBHSIX HEONPEICICHHOCTH.

5. Pemienne oOpaTHOW 3a1a4yM OINpENeNIeHUs] TEMIEpaTypbl W NABJICHUS 10 H3BECTHOMY
BEKTOPY COCTaBa 3aBUCHMBIX KOMIIOHEHTOB  IOJIpa3yMeBacT  (OPMHPOBAHHUE  MOJIEIU
2ceomepmobapomempa.

3. Cucmema 6a3 Oanuvix. BxitodaeT HECKOJBKO 0a3 HCXOIHBIX TEPMOIMHAMUYECKUX
naHHbIX. [lpencraBnser coOOH KOMIBIOTEPHBIA CHPABOYHUK C IMPOTPAMMHBIMHU CPEICTBAMHU
yIIpaBJICHUS, pacdyeTa TEPMOJWHAMHUYECKUX XapaKTEPUCTHUK B IIUPOKOH OOJIACTH TeMIieparyp U
JABJICHUM, TPOBEPKHA U COTIOCTABJICHHMSI JAHHBIX U3 PA3IMIHBIX MCTOYHHKOB, a TakKke 00pabOTKH,
KOPPEKTHUPOBKU W BH3yaJIM3allMd TEPMOJMHAMHYECKUX JaHHBIX KOMIIOHEHTOB BOJHOTO PacTBOpa
3JIEKTPOJINTA, Ta30B, XUIKUX YTJIEBOJOPOJAOB M KOHJEHCHpOBaHHBIX (a3. Cucrema 0a3 JaHHBIX
MOCTOSIHHO ~coBepIlIeHCTByeTcs. OHa Bcerzma JOCTyMHAa K pacumpeHuro. CHCTeMaTH4ecKd
MIPOU3BOJIUTCS €€ MOTIOTHCHUE U KOPPEKTUPOBKA.

4. Bouiuuciumenvhviti  610k. B 3TOM 0JIOKE PACCUUTHIBAIOTCS TEPMOJMHAMHYCCKUE
napaMeTpsl B 3aBHCH-MOCTH OT TEMIICPATypbhl, JaBICHHUS U KOA(P(UIIMESHTOB aKTUBHOCTH W/WIIH
¢yrutuBHOCTH. B pacyerax H30TEPMHUECKUX HW3MEHEHHH TEepMOJAMHAMUYECKUX (YHKIUH
WCIIOJIB3YIOTCS: ypaBHEHUS 3aBUCUMOCTH W3MEHEHHS 00beMa KOHJICHCHPOBAHHBIX ¢a3 oT
TEeMIIepaTypbl U JaBicHus B 0a3ax manubsix Helgeson et al., 1978, Berman, 1988, Holland and
Powell, 1990;

ypaBHeHus coctostHus JIu-Kecnmepa kuIKMX ©  Ta3000pa3HbIX  YIIIEBOAOPOIOB;
MOJTYIMITHPUIECKIE COCTOSIHHSI Ta30B B TPHBEICHHBIX IapaMeTpax, OXBATHIBAIONINE OOJBIIYIO
00JacTh BBICOKMX TeMIIepaTyp U JaBieHuil. TepMoauHaMiuueckre CBOHCTBA KOMIIOHEHTOB BOJHOTO
pactBopa B obsactu 10 1000 °C u 5000 Gap paccUMTHIBAIOTCS MO MOAMGUIIMPOBAHHON MOJIETH
HKF Xensrecona - Kupkxena - ®nayspca (Helgeson et al., 1981; Tanger and Helgeson, 1988).
KoaddumenTsl aKTUBHOCTH KOMIIOHCHTOB BOJHOTO PAcTBOpPA 3JIEKTPOJIUTA BBIYUCISIOTCS I10
ypaBHenuto JleOas-Xtokkens B Moaupukanun Xensrecona (Helgeson et al., 1981). Pacuer
paBHOBECHOTO (ha30BOTO ¥ KOMIIOHEHTHOTO COCTaBa CHCTEMBI OCYIIECTBISICTCS ITyTEM
MUHUMH3AIKUK  H300apHO-u30TepMuueckoro moreHnuana (Karpov et al., 1997, 2002). B
BBIYHCIUTEIIEHOM OJIOKE pPeali30BaH OJUH M3 CaMbIX 3((EKTHBHBIX aJITOPUTMOB BBITYKJIOTO
MporpaMMHUpOBaHusT - MeTon BHYTpeHHHX Todek (MBT) ¢ ogHO- W JIBYXCTOPOHHHMH
OTpaHWYCHUSIMA Ha HCKOMbIe BennuuHbl. MBT - omHa w3 mMoamdukanmuii MeTo/a BO3MOKHBIX
HampaBlieHui 3oiTenaelika. BeiOop HauanbHOTO MPUOTUKEHUS OCYIIECTBIISIETCS aBTOMAaTHYECKH, C
MPUMEHCHHEM  MOJU(DHIIMPOBAHHOTO  CHUMIUIEKC-MeToia. [lo  CpaBHEHHIO C  JIPYTHMH
MPUMEHSIIOIIMMUCS Y Hac U 3a pyOexkoM anroputmamu MuHuMmmsanuu, MBT nemoHcTpupyer
WCKITIOYUTEIIEHO BBICOKYIO 3(P(EKTUBHOCTh B pENICHHH 337a4 XUMHUYECKOW TEPMOJIUHAMHUKH,
MOCTABIIEHHBIX KaK 32/1a4¥ BBITYKJIOTO TPOTPaMMHUPOBAHHUS.

S. Busvamuzauus u ananuz noayuennvlx pezyivmamos. CIenranbHBIA TPOrpaMMHBINA
MOJIYJIb TIO3BOJISIET BHIBOJUTH HA dKpaH TaOIM4YHOE W rpaduueckoe MpeicTaBlIeHUE pPE3yIbTaToOB
MOJICTTUPOBAHUS, a TaKXKe, MPU HEOOXOJIUMOCTH, IKCIIOPTUPOBATH JIAHHBIC B JPYTHE MPOTPAMMBI
00paboTKH TEKCTOBOII U rpaduueckoit nHpopmanuu B cpene\Windows.
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6. Koppexmupoexka u ymounenue moodeau . Ha 3TOM miare aenaercs OIEHKAa MOTYYEHHBIX
pe3yNbTaTOB U, €CIM €CTb Takas HEO0OXOJIHMMOCTb, BHOCATCSA B MOJEIb COOTBETCTBYIOIINE
W3MEHEHUS U YTOYHEHUS U pacueT MOBTOPSIETCS.

Oco0eHHOCTH MpPUMEHEHUs! MPOrpaMMHOro Komruiekca «CenekTop» K MOAETUPOBAHUIO
re0JIOT0-TEOXUMUYECKUX TTPOLIECCOB.

C nomompro TIK "CenekTop" mMOCTaBICHO M PEIICHO OOJIBIIOE KOJWYECTBO 3aJa4d B
pa3nUYHBIX 00JAcTSIX NPUMEHEHUS XUMHUYECKOW TEePMOJMHAMUKA B TEOXHMHUH, TETPOJIOTHH,
TEXHOJIOTUYECKHUX MPUIOKEHUIX. OTMETHM JIMIIb HEKOTOPHIE OCHOBHBIE PE3YNIbTATHI, NMOIYYCHUE
KOTOPBIX CTAJI0 BO3MOXHBIM TJIaBHBIM 00pa3oM IMOTOMY, YTO B PYKax HCCIEIOBATENCH ObLI TaKon
MOIIIHBIA UHCTPYMEHT (DU3UKO-XUMHUYecKoro monaenupopanus, kak [1K "Cenekrop". 1o mMomenu
u3MeHeHuss arMmocdepsl B gokemOpum [[po3moBckas, 1990]; TUHEpreHHBIX MPOLECCOB
pynoobpaszoBanus [Kamuk, Kapmor, 1978]; mpormeccoB, MpOTEKAMOIMIMX B JIATEPUTHBIX KOpax
BoiBeTpuBanus [Komneiikun, 1988]; munepano-oOpa3oBaHus B BHICOKOTEMIIEPATYPHBIX (IIFOUTHBIX
cucremax [IlaBnoB, 1992]; pacuer TerioBbIX OadaHCOB MEOXMMHUYECKUX MpoieccoB [UynHEHKO,
Kapmos, 1990a]; o6pa3oBanus xene30MapraHiieBbIX KOHKpEIMid Ha JTHE Mopel u okeaHoB [[pamm-
Ocwumnos, 1991]; o6ocHOBaHUS TEPMOJAMHAMUYECKON YCTOMUMBOCTH YIIEBOJIOPOAOB B 36MHON KOpe
u BepxHer mantuu [3yokoB, 2005]; ocamkoobpa3zoBanus B banruiickom mope [Kulik et al., 2000];
00pa3oBaHMs SMUTEPMATbHBIX 30JI0TOPYIHBIX MECTOPOXKICHUH ceBepo-BocToka Poccun [Kapros u
ap., 2001a; KpaBuosa u ap., 2003 ]; mouBoobpazosanus [[1lod6a u ap., 1992; 1llo6a, Kapnos, 2004];
skonornyeckux 3aaad Konbckoro Ceepa [Masyxuna, 2005]; B3auMoaeicTBUS TOA3EMHBIX BOJ C
TOpHBIMU NOpoAaMu B 30He runeprenesa [Jlyrosa, 2004]; uzydyeHus IucnponopLUUOHUPOBAHUS U
dbpaknuoHupoBaHus yriaepoaa B npuponHbix Bojxax [[laBmoB u  ap., 2008]; pa3Butus
HagacteHocepHbix (mongaeix cucrem [Llapamos, 2005]; reokaranu3 [Illapamo u ap., 2007];
reorepmobapometpusi [Uyanenko u ap., 2007]; moaenupoBaHHe MHHEpAIbHBIX accolUaIuil B
MeTaMop(hUIecKux mopoaax [ AB4eHKo u ap., 2009].

Pa3nen 6. Metoab! 1 criocoObl MOICTTUPOBAHUS TPUKIIATHBIX TEOXUMUYECKUX 3a/1a4.

B3peiB - ObICTpoe paciiupeHue BemecTBa A0 00beMa, BO MHOTO pa3 IMPEBBIIIAIOIIETO €ro
MepBOHAYAllbHBIE pa3Mephbl. 3HAUUTEIbHOE pa3pyllarolee AeHCTBUE B3phIBUATHIX BemlecTB (BB)
CBS3aHO HE C DKCTPEMaJbHBIM 3alacoM JHEpPruM, cojaepxamiemcs B BB, a ¢ Tem, uto sHeprus
KOHIIEHTPUPOBAaHA B BEChbMa MaJOM 00bEeMe M CKOPOCTh €€ BBIJICICHUS HCKIIOYUTEIBHO BBICOKA.
JleToHanusi SBISETCA OCOOBIM THIIOM JK30TEPMUYECKOW PEaKIUM, COMPOBOXKIAEMOUN yaapHOM
BOJIHOM W TPOTEKaroIIel ¢ Takoil OONBIION CKOPOCTHIO, YTO BCSI DHEPTHs, 3aKiroueHHas B BB,
O0CBOOOXKIAaeTCsl 10 TOTO MOMEHTAa, KOTJia HACTyMaeT CKOJIbKO-HUOYIh 3aMETHOE pPaCIIMpEeHHE
BEILIECTBA.

[TockoabKy B3pBIBHBIE TIPOIIECCHI UTPAIOT BAKHYIO POJIb HE TOJBKO B BOGHHOM JIEJi€, HO U B
MPUPOJHBIX U TEXHOJIIOTMUYECKUX CHCTEMaX, B YACTHOCTH, MPU MPOBEAECHUU T'€0JOr0-pa3Bel0UHbIX
paboT, MX U3YUYECHHIO MOCBSIICHO OO0JIBIIIOE KOJUYECTBO JOCTATOYHO MOJIPOOHBIX U OOCTOSTEIHHBIX
uccnenposanuii [Anapees, benses, 1960; baym u np., 1975].

B cBa3m ¢ pa3paboTKOil TEOPETHYECKWX OCHOB TE€HE3HMcCa YIJIEBOJOPOJOB BEChMa
aKTyallbHOM B TIOCIEAHHME TOABI cTaja MpoOieMa AETOHAIMHM TSOKENbIX YTIIEBOAOPOIOB Kak
00BSCHEHHE MPUPOIBI 3EMJIETPSICCHUI BCIICACTBHE XMMHUYECKUX B3PHIBOB B JIUTOC(hEpE M BEpXHEU
Mantuu 3emnu [KapmoB u gp., 1998; 3yo6kxos, 2005]. Ha rmybune 7-120 kM cymiecTByer
SHEPTeTUUYECKHil Oaphep OTHOCUTEIBHO HUCXOISIIUX MW BOCXOISAMIMX TOTOKOB  TSIKEIJBIX
yriaeBo1opoaoB. B untepsane 60-120 kM 3TOT Oapbhep HOCTHTaeT MaKCUMAaIbHBIX 3HAUCHUH. 3/1eCh
00BbEeMHasi PHEPTreTUYECKasi eMKOCTh METAaCTA0MIIBHBIX TSDKENBIX YIIIEBOJAOPOJOB COMOCTAaBHMa C
SHEPreTUYECKOW E€MKOCThI0  MOUIHBIX  B3pbIBYATBIX  BEIIECTB -  TPUHUTPOTONIyOJla M
HUTPOTJIUIIEPUHA.

[IponemMoHCTpHpyeM Ha MPOCTON TEPMOJIMHAMUYECKONW MOJENH, KakhuM o0pa3oM MOXKHO
paccuyuTaTh TEMIIEpaTypy, JAABJICHHE M XapaKTEPUCTHKU MPOAYKTOB B3phIBA MPHU aaUa0ATHIECKOM
MpeBpalleHNH  BellecTBA B  COOCTBEHHOM oOBeMe. B kadecTBe  MHUHUMH3HPYEMOTO
TepMoanHamuueckoro moteHmuana nupumem -S(U,V). Dror BeIOOp mpemonpeneiieH  TeM
O00OCTOSITETLCTBOM, 4YTO MOJEIUPYEMBIH MPOIECC MPOUCXOJUT B H30XOPUYECKHX YCIOBHSX,
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KOTOpBIE 33/1al0TCS IEPBOHAYATIbHBIM 00HEMOM METAaCTa0MIIbHOM CUCTEMBI. DHEPTHsl, 3aKII0UYCHHAS
B JAaHHOM O0bEME METacTa0WIbHON CHCTEMBI, 3TO HE TOJbKO XUMHYECKas SHEPrusi, HO TaKKe
"Tepmuueckasd" U "BHYTpEHHSs MeXaHMUYecKas" dHEprus, KOTOPble COOTBETCTBYIOT IIPOU3BEACHUIO
TS (tremneparypa u suTpornusi) U PV ¢ orpumarensHbiM 3HakoMm [Kopskuackwmii, 1957]. TToatomy

JpyrHe

TCPMOAUHAMHUYCCKUC

¢yHkuuu  He

JaroT

CTOJIb

OHEPIETHYCCKOM 3ariace TaKOM METacTaOMJIbHOM CHCTEMBI.

IIOJIHOI'O

MpeACTaBICHUS

4.3.1. TlepeyeHb CEMUHAPCKHX, MPAKTHYECKHUX 3aHSITHI 1 JJa0OPaTOPHBIX padoT

00

Ne Ne HanmenoBaHue ceMuHapoB, npakTuueckux | Tpynoemk O1LieHOYHBIC dopmupye
1w/ | pasmena u u 1abopaTOpHBIX paboT OCTh cperncTBa MBIE
I TEMBI (qac.) KOMITETEHI]
JUCIUTLITA Beerjix uu*
HBI 0 |mpakT (uHnuKaTo
4acoM4eCK] pBI)
B A
IIOATO|
TOBKa
1 2 3 4 5 6 7
1 | Pazmen 1 Kakue 3amaun MOXxHO pemarth, | 1 ycTHBIN  ompoc, | ITK-1
MpUMEHSAST  MeToJl  0acceiHOBOTO 3a4yeT 3a4aHus WK k.1
MOJIETUPOBAHHSA? WKz
Onpenenenue HOHSITHUM:
He(dTera3oHOCHBIN OacceiiH, rTaBHas
30Ha HedTeoOpa3oBaHus,
He(remaTepuHCKas nopoJia,
KOJIJIEKTOD, (bmrouoymop,
KaTareHes, MUpOoJIu3.
2 | Pasznmen 2 Tumel ocagouHbIX 0ACCENHOB. 1 ycTHBIH  ompoc, | [TK-1
Onpenenure 1o paspesy 3a4eT 3a0aHus WK1 1
MOIIHOCTh u BO3pAacT UKz
(TPOIOIKUTENBHOCTH ) caMoi
MO3JAHEH D3PO3UU B  BBIJIECICHHOM
CErMEHTE.
3 | Pasmen 3 OOmue cBeneHUs O 3aKoHax | 2 ycTHBIH  ompoc, | ITK-1
TEPMOJUHAMUKU. 3a4eT 3aJaHusl WK cr1
OCHOBHBIE COOTHOILICHUS MKt
TEPMOJANHAMUYECKUX BEJIUYHH.
4 | Paznen 4 XapakTepucTUKa COBPEMEHHBIX | 2 ycTHBIE  ompoc, | TIK-1
MPOrPaMMHBIX KOMILIEKCOB (DU3HKO- 3a4eT 3aJaHus gﬂKHKl-l
XUMHMYECKOTO MOJICTUPOBAHUSL. A2
Meroasl  pacuéra  3HA4CHUH
TEPMOAMHAMUYECKUX TTOTCHITUAIOB
MpU  BBICOKMX TeMIeparypax u
JABIICHHUSX
5 |Paznmen$ CBeneHnuss 0  NPOTPAMMHOM | 2 ycTHBIE  ompoc, | TIK-1
KoMmIuiekce «CelnekTop». 3a4eT 3aJaHusl EHE”K“
PacyéT paBHOBECHOTO COCTaBa M2
CHUCTEM METOJOM MHUHUMM3AIUN
TEPMOJAMHAMUYCCKUX TTOTCHIINAJIOB
6 | Pasmen6 MeTtobl u croco6ur | 2 ycTHBIN  ompoc, | ITK-1
MOJICTHPOBAHHSI HPHUKJIATHBIX 3a4eT 3aJaHHs gﬁﬁﬁzl
TCOXMMHUYCCKHUX 3a]1a4.
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[Ipumepsl  uccnenoBaHusi €

OMOIILIO TEPMOJIUHAMUYECKUX
Mozeen (hUBUKO-XUMHUYECKUX
SIBJICHUN

4.3.2. TlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CTYJIeHTAMH B paMKax caMocTosiTeJbHoi padoTsl (CPC)

Ne Tema 3aganue dopmupyemas NIK

/i KOMITCTCHIIHS

1 Pazgen 1. Koncnexr, pedepar IK-1 N IKnk1.1
CooTHolIcHNE WKk 2

3JICMCHTOB He(bTﬂHI)IX
CHUCTEM C JIMTOTHUIIAMH

2 Pazpgen 2 Koncnexkr. IIK-1 WKk 1
Knaccudukarus WKk 2
0CaJ0YHBIX OaCCEHHOB.
TepmanbHast HICTOPUS
0CaJOYHBIX OACCEHHOB.

3 Paspgen 3. Merosl Koncrekr T1IK-1 WKk
pacuéra 3HaUCHUI N Kk .2
TEPMOANHAMUYECKHUX

MOTEHLUAJIOB NIPU
BBICOKMX TEMIIEpATypax u

JABJICHHSIX.

4 Paznen 4. Pedepar, npesentauns IK-1 WK1
Uccnenosanue npoiieccon N Kk 2
(dhopMupoBaHUs
MUHEpaIbHOU

30HaJILHOCTH B KOpax
BBIBETPUBAHUS Ha
pa3IMYHBIX TIOPOAAX B
3aKPBITHIX U OTKPBITHIX
YCIIOBHSIX.

5 Pa3znen 5. Pedepar, npesenTanus. [K-1 WKk 1
OcobeHHOCTH WKk 2
MPUMEHEHUS
POTrPaMMHOTO
komIiekca CenekTop st
MO/JICITUPOBAHHUS
MPOIIECCOB
(bopMHPOBaHUS TSHKEIBIX
YIJI€BOIOPOJIOB

6 Paznen 6. Pedepar. IK-1 WKk
Crroco0sI pacyera, WKk .2
COIJIACOBaHUS U
00paboTKu
TEPMOJIMHAMHYECKON
MHpOpMaIIH
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MeTtoauyeckue yKa3aHusi N0 OpPraHM3allid  CaMOCTOSITEIbHOH PpadoThI
CTYIEHTOB

CryneHTaM TpEUIOKEHBI TEMBI JUISI CaMOCTOSITENIBHOTO — YIIyOJCHHOTO M3ydeHUs
muctumnHel. CamocTosiTenbHas paboTa BKIIIOYaeT u3yueHue (OoHA0BOM, yueOHOIl nuTepaTypsl U
MaTepuaoB U3 cetu MHTepHET, X KOHCTIEKTUPOBAHUE U 00CYKICHUE HA MPAKTUICCKOM 3aHSITHH.

4.5. llpumepHasi TeMATHKAa KYPCOBbIX Pa0do0T (IPOEKTOB)

HalMCcaHUe KypCOBBIX paboT MO JUCHUIUIMHE HE MPEAYCMOTPEHO YUEOHBIM IJIAHOM

V. VYUEBHO-METOJAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

a) ocHOBHaA Tumepamypa
1. Yyonenxo, K.B. TepMoInHAMHYECKOE MOJICITUPOBAHHE B TCOXHUMHHU: TEOPHS, aJTOPUTMBI,
nporpamMmmHoe odecrieuenue, npuioxkenus; pea. B. H. llapanos ; Poc. akan. nayk, Cub. ota-Hue,
HH-T reorp. - HoBocubupck : I'eo, 2010. - 287 c.

2. Asuenxko O.B., Uynnenko K.B., AunekcanmpoB M.A. OcHOBBl (HHU3HUKO-XUMHUYIECKOTO
MOJICIIMPOBAaHUS MUHEPAIbHBIX cucteM / M.: Hayka, 2009. — 229 c.
3. HImuom @.K. U.B. Pacuna OCHOBBI MOJICTTUPOBAHUS M ONTUMHU3ANNNA (DU3UKO-XUMUICCKIX

npouecco: yueb. mocodue / Upkyrckuii roc. yH-T, Cubupckas akaja. mpaBa, SKOHOM. W YIIp. -
Wpkyrek : U3a-so UI'Y, 2012. - 359 c.
4. @penkenv /J[., Cmum b. IlpuHIUNBI KOMIOBIOTEPHOIO MOJAEIUPOBAHUS MOJEKYISIPHBIX
cucreM. OT anropuT™MOB K nipriioxkenusm / M. : Haya. mup, 2013. - 559 c.

0) oonoanumenvnas 1umepamypa
1. Kacanosuu bB.M. TexHoiorus TepMOIMHAMUYECKOTO MOJEIUPOBAHUA. Penykuus mopeneit
JBIDKEHUS K MojensiM nokost /Poc. akan. Hayk, Cub. ota-uue, H-T cuctem sHepretuxu um. JI. A.
MenentreBa . - HoBocubupck : Hayka, 2010. - 236 c.
2. 3ybkoe B.C. Tepmomunamuyeckoe moaenupoBanue cuctembl C-H-N-O-S B PT-ycnoBusix
BepxHel ManThH / Upkytckuii roc. yu-T . - Upkytcek : U3a-so UI'Y, 2005. - 179 c.
3. Tynuyvin A.A., Myxemounosa A. B., Bviuunckuii B.A. TloaroroBka TepMOAMHAMHYECKHUX
CBOICTB WHAUBUAYAIbHbBIX BELIECTB K (U3UKO-XUMUYECKOMY MOJIETUPOBAHUIO
BBICOKOTEMIIEPATYPHBIX TEXHOJIOTHYECKUX Mporeccos / U3n-so UT'Y, 2009. - 303 c.
4, Kpaiinos C.P. I'eoxumust nomzemusix Boja/ C.P.Kpaitnos, b.H.Peixenko, b.H.IlIBern. — M.:
Hayxka, 2004. — 678 c.

8) CNUCOK ABMOPCKUX MEMOOUUECKUX Pa3padomok:

1. beruunckuii B.A., HcaeB B.I1., Tynuupia A.A. OU3HKO-XUMUYECKOE MOJICTHUPOBAHUE B
Hedrerazopoii reoxumun. Yacte 1. Teopus u metononorus GU3NKO-XUMHUYECKOTO MOAECITUPOBAHHUS:
Yyebnoe nocodue.-Upkyrck: UT'Y, 2004.-131c.

2. berunnackmit B.A., Ucae B.I1., Tymuubia A.A. OU3UKO-XUMHUYECKOE MOJICITUPOBAHHE B
HedTerazoBoil reoxuMun. Yactb 2. Mojenn reTeporeHHbIX cucreM: YuebHoe mocobue.-MpkyTek:
Ury, 2004.-150c.

r) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H TIOUCKOBBIE CHCTEMBI

Hayunas 6ubnmotexa Poccuiickoro rocy1apcTBeHHOro yHUBepcuTeTa HeTH U ra3a um. .M.
I'yoxuua — www.gybkin.ru

Hayunas 6ubmmorexa MI'Y — www.lib.msm.su

OnekTpoHHass OuOMmMoTeka MOCKOBCKOTO TOCYJapCTBEHHOTO YHHBEPCHUTETa HDKOHOMHUKH,
cratuctuky 1 nHGopmaruku (MI'YDCull) — www.ibc.mesi.ru

bubmmoreka Cankr-IlerepOyprckoro yHuBepcurera — WWW.unilib.neva.ru

Hayuno-texuuyeckas oudanoreka Cudl' TY — www.lib.sibstru.kts.ru

Poccuiickas 'ocynapcrBenHast 6ubanoTexa — WWW.ISl.ru

['ocynapcTBeHHas MyOJIMYHAs HAYYHO-TEXHUUECKas OnOImoTeka — WWw.gpntb.ru
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http://www.gybkin.ru/
http://www.lib.msm.su/
http://www.ibc.mesi.ru/
http://www.unilib.neva.ru/
http://www.lib.sibstru.kts.ru/
http://www.rsl.ru/
http://www.gpntb.ru/

bubnuoreka ecrectBenHbix Hayk PAH — www.ben.irex.ru

Bcepoccuiickas rocyaapcTBeHHas OMOIMOTEKa HHOCTpaHHOMH JTuTepaTypbl — WWW. libfl.ru
bubimoreka Axagemuun Hayk — WWW.Spb.org.ru/ban

HanumonanbHast a5ekTpoHHasi 6ubimmrorexka — Www.nel.ru

bubmmorexka BHUMODHI - www.vniioeng.men.ru

Bcepoccutickuit mHCTUTYT HaydyHOW WHMOpMainuu 1o TexHudyeckuM Haykam (BUHUTH) —

www.fuji,viniti.msk.su

Poccuiickas HannoHaabHas oubnmmnoTeka, r. Cankr-Ilerepoypr — www.nlr.ru

I'eostorus Hedtu u raza — www.geoinform.ru

["a30Bast MPOMBIIIIIEHHOCTH — WWW.gas-journal.ru

HedTstroe xo3siictBo — Www.0il-industry.ru

HedTerasosas BepTukaib - WWW.NQV.ru

Oil Gas Journal — www.ogj.com

Hedts Poccun. Oil of Russia — www.press.lukoil.ru

Hedrtb 1 kammuran — www.oilcapital.ru

Hedts, ra3 u npaBo — www.oilgaslaw.ru

TOK Poccun. HedrerazomoOriBatomas u HedrenepepadarbiBaromas MpOMBIIUIIEHHOCTh —

Www.ratex.ru

W3Bectus By30B «I'eosorus u pazseaka» - Www.msgpa.edu.ru

MupoBas sHepreTryecKas MoJIUTHKa — WWW.Wep.ru

MuHepanbHbie pecypebl Poccun. DkoHOMEKA U ynpaBiieHHe — WWW.geoinform.ru
Geological Society of America Bulletin — www.geosociety.org/pubs/journals.ru
DJ1eKTPOHHO-0u0MoTeuHbIe cucTeMsbl (BC) UT'Y

1. DnexTpoHHBIN ynTaIBHBIN 3a11 «bubaroTex» (aapec moctymna https://isu.bibliotech.ru)
2. OBC «M3narenbctBo «Jlanb» (ampec goctyna http://e.lanbook.com)

3. OBC Hauunonanbusiii nudposoii pecype «PYKOHT» (agpec moctyma http://rucont.ru)
4. OBC «Aibyke» (aapec qoctyma http://ibooks.ru)

5. O6pa3oBarenbHas miarpopma «HOpaiit» (agpec moctyna https://urait.ru)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJINHbI
6.1. YueOHO-1200paTOpPHOE 000PyI0BAHUE!
KomnbroTepHslit kiace reojoruueckoro Qaxynprera (aya. 221). OGopyaoBaH TEXHUUECKUMU

cpenctBamu o0yueHus: Kommbiorepsl — MoHOOI0OKH ROSCOM ¢ BO3MOXHOCTBIO TTOIKITIOUCHUS K
cetn «MHTepHET» U 0oOecreyeHneM JIOCTyIa B JIEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTEIbHYIO
cpeny opranusaruu, npoekrop CASIOXL-V-2, noyroyk ASUSKS50NGseries, skpan Ha TpeHOTre
Da-LiteVersatol 178*178, xoyoHKH.

6.2. IlporpammHoOe oGecrieyeHue:

HaumenoBanue Cpok
HPOTPAMMIOTO O06ocHOBaHUE IS TIOIB30BaHUS Jata BeIgaun JICHCTBIA
Ne MPOYKTa Komn-Bo . rnpaBsa
[O(JTuuenswus, JJoroBop, CU€T, aKT WA HHOE) JIUIEH3UU
MOJIb30BAHU
s
GoogleChrome
57.0.2987.133 YcenoBus Y coBUs UCTIOIB30BAHUS TI0 CCBUIKE: VYcnous
1 (exeromno npasooGna | https://www.google.ru/chrome/browser/privac | npaBoobGiaga | Oeccpouno
OOHOBIISIEMOE JaTesst yleula_text.html TeIst
110)
Microsoft Office
2003 Win32
2 Russian 40 Howmep JIunensuu Microsoft 41251593 24.10.2006 6eccpodyHO
Academic OPEN
No Level
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http://www.ben.irex.ru/
http://www.libfl.ru/
http://www.spb.org.ru/ban
http://www.nel.ru/
http://www.vniioeng.mcn.ru/
http://www.fuji,viniti.msk.su/
http://www.nlr.ru/
http://www.geoinform.ru/
http://www.gas-journal.ru/
http://www.oil-industry.ru/
http://www.ngv.ru/
http://www.ogj.com/
http://www.press.lukoil.ru/
http://www.oilcapital.ru/
http://www.oilgaslaw.ru/
http://www.ratex.ru/
http://www.msgpa.edu.ru/
http://www.wep.ru/
http://www.geoinform.ru/
http://www.geosociety.org/pubs/journals.ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/

Corel Draw 1031 T'ocynapcTtBeHHbI KOHTpakT Ne 03-

3 Graphics Suite X6 3 019-13 11.06.2013 OGeccpoyHO
AE
Acrobat
Professional 11

4 | AcademicEdition 20 Jlorosop moapsia 04-040-12 o1 21.09.2012 | 31.07.2015 | Geccpouro

License Russian
Multiple
Platforms Adobe

6.3. TexHn4yeckue v JIeKTPOHHbIE CPeCTBA:

[Ipn peamuzanuu OpOrpamMMmbl  JTHCIHTLIAHBI ayTUTOPHBIC 3aHATUSA MPOXOAAT C
WCIOJIb30BAHUEM CTAI[MOHAPHOTO MYJIBTUMEIAMIHOTO MPOCKTOpPA U IMEPCOHATHHOIO KOMIBIOTEpPA
JUTSL ISMOHCTPALIMH MTPE3CHTALIMI MaTepralia B JICKIIMOHHOM ayIMTOPUH, 000PYIOBAaHHOU SKPAHOM.

DNEKTPOHHBIE CpelcTBa OOYYEHHs 10 IUCHUIUIMHE pa3MENICHBl Ha 00pa3oBaTeIbHOM
noprane UT'Y (educa.isu.ru).

Jlis MaTepruaabHO-TEXHHYECKOTO 00SCTICUeHUS JUCIIUILTUHBI UCTIONB3YIOTCS: KOMIITBIOTEPHBIN
Kiacce reosiorndeckoro dakymnprera MY, B KOTOpOM BCe KOMITBIOTEPHI MMEIOT BBIXOJ B CETh
«HTEpHET» 51 YCTaHOBJICHHOE CIIeIHaIbHOE POrpaMMHOE obecrieucHmne
ArcGISforServerEnterpriseAdvancedLabKit mis  camocTosTenbHONW  pabOTBHl  CTyAEHTa IO
MOJICTTUPOBAHUIO T'€OJIOTHICCKIX CUCTEM.

VI1.OBPA3OBATEJIBHBIE TEXHOJIOT'NHU

OOydeHue MPOU3BOAMUTCS C HCIHOJIB30BAHUEM YACTUYHO DJIEKTPOHHOTO OOydeHUs H
JTUCTAHIIMOHHBIX 00pa30BaTebHBIX TexHOoJIorui: Obpa3oBaTenbHblil mopran UI'Y educa.isu.ru

B paMkax AMCHMIUIMHBI NPEAYCMOTPEHO Y4YacTHE B BHUJCOKOH(EPEHLMAX, NMPOBOAUMBIX
HAyYHBIMH WHCTHTYyTaMd. CCBUIKM Ha TPOBOJIUMBIE MEPOIPHUATHS OOHOBISIFOTCS B AJIEKTPOHHOU
cpene educa.isu.ru

[IpakTukyercss SKCKypcus B J1a0OpaTOPHIO MOJEIMPOBAHHS T€OXHMHUYECKUX TMPOIECCOB
WNuctutyra reoxumun um. A.Il. BunorpagoBa CO PAH. CryneHTel MOryT INO3HAaKOMHUTBCS C
HAYYHBIMH TIPOSKTaMH B 00JIaCTH MOAETHPOBAHMS, 3a/1aTh CBOM BOIIPOCHI YYCHBIM U MOMPOOOBATH
CaMOCTOSITENILHO Pa3paboTaTh U ONMUCATh TEPMOJIUHAMUYECKYIO MOJIENIb T€0JIOTHYECKUX TPOLIECCOB,
WCTIOJNB3YI0 B JAIbHEHINIEM MOJIyYeHHBIE TaHHBIC JIJISl HAIMCAHHUS KYPCOBBIX NMPOEKTOB, TUINIOMOB
WM TE3UCOB Ha KOH(EPEHIHIO.

HaumeHoBaHue TeM 3aHATHH C HCIIOJIB30BAHMEM AKTHBHBIX GOopM 00ydeHHs:

Bu ®opma / Metobl Kon-Bo
Ne Tema 3ansTus 8 p !
3aHSATHUS WHTEPAKTHBHOTO O0YYEHUS 9acoB
Ceenenus o MpaKkTU4ec
I'pynmoBble qUCKyccui,
1 | mporpaMMHOM KOMILIEKCE KOe 2
aHaJN3 CUTYalluu
«CenexTopy. 3aHATHE
Metoab! 1 criocoObl MpaKkTU4ec
I'pynnoseie nuckyccnu,
2 | MOIETHPOBAHUS TPUKIIATHBIX Koe 2
aHaJN3 CUTYalluu
reOXMMUYECKHX 3a/1au. 3aHATHE
Wroro yacos 4
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VII1.OOEHOYHBIE MATEPHAJIBL U151 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALLUU

HNunexc 1 HauMeHOBaHUE
xommeTeHuu u MK

[Tpu3HaKK MPOSBICHUST KOMITETCHIIUN/IECKPUNITOpPa (OB) B
COOTBETCTBUH C YPOBHEM (OPMHUPOBAHHUS B IPOLIECCE OCBOCHUS

JUCITUTUTAHBI
IIK-1 bazoswtii yposenn:
Cnocoben ocywecmenamos | 3Haem
coop, ananus, (U3MKO-XMMHYECKHE  YCJIOBUS  MPOTEKAaHUS  IeOJIOTMYECKUX

uHmepnpemayuio,
cucmemamusayuro u
00600weHUe 2eon020-
2eoghuzuueckoll,
2e0XUMUYEeCKOU U
NPOMBLCA0BOU UHDOpMAYUU
NAKnk-1.1
Ocywecmensiem coop u
CMpPYKmMypuposamue
nocmynaroujeli NpOMbLCi10801
ungopmayuu
NAKnk-1.2
IIposooum obpabomky u
UHmMepnpemayuio 2e01020-
2eoghuzuueckotl,
2e0XUMUUECKOU U
NPOMBLCI0B0U UHDOpMayUU

MIPOLIECCOB; OCHOBBI TEPMOAMHAMHUKHU

Ymeem

oOpabaTeiBaTh IMOJIYYCHHBIE pE3YNIbTAThl, AaHAIM3HPOBATH U
OCMBICITUBATh UX C Y4ETOM HMMEIOIIMXCS JUTEPATYPHBIX TaHHBIX;
MPEJICTaBIATh WTOTH BBIMOJTHCHHOH pabOThl B BHUIC OTUYETOB,
pedeparos, crareit, 0hOpMIIEHHBIX COOTBETCTBYIOIIUM 00pa3oMm;
(dbopMyIIMpOBaTh MW W 3a7a9d JUIS MOJCTHUPOBAHUS Pa3TUIHBIX
MPOIIECCOB;

Bnaoeem

HaBbIKaMH TIOMCKa HH(opMaruu B ceTu MHTepHEeT 1 OuOnroTeKax;
Ioesviuwennbwlii yposens:

3naem

MPUHIMIIBI M METOJIbl aHaJM3a UM MaTeMaTH4YeCKOW 00paboTKu
MEeTPOJIOTHYECKOTO M TNETPOXMMHUYECKOr0  maTrepuaja ¢
MPUMEHCHHEM KOMITBIOTEPHOT'O MOJICTTUPOBAHUS

Ymeem

OCYILECTBIATh cOOp M 00pabOTKYy HMCXOIHON HHpOpManuu AJs
CO3/IaHUS MOJIETH T€0JIOTUYECKOTO MPOIIecca;

co3JaBaTh TEPMOIMHAMUYECKHE MOJIEIIN 3aJJaHHOTO
re0JIOTUYECKOT0 MPOIECCa;

Bnaoeem

METOAMKAMH  TMOATOTOBKM  JAHHBIX Ui  KOMIIBIOTEPHOIO
MOJICIUPOBAHNS,

HaBBIKAMU HaY4YHOU pabOThI

Ouenounvie mamepuanst
YHUgepcumema

meKyuiezo KOHmpoasa gpopmupyromcea ¢ coomeemcmeuu ¢ JIHA

OneHouyHble MaTepuanbl MO JJAHHOW JUCUUIUIMHE MPEACTaBIEHbl B BHJE CIHCKAa BOIMPOCOB
s cobeceloBaHMs, KOTOpbIE IOMOTAIOT BBIIBUTH C(HOPMHUPOBAHHOCTH NPOGECCHOHATBHBIX
komnereHimit [1K-1 y oOydaromuxcs.

[IpumepHBIii crIMCOK BOMPOCOB i cOOECe0BAHNUS:
1.TepmoanHaMuueckasi cucTemMa.
2. [ToxpazneneHns CUCTEM TI0 YHCITy KOMITOHEHTOB, TI0 9uCTy ¢a3. M3oimupoBaHHbIE, 3aKPBITHIC,

OTKPBITBIC CUCTCMBI.

3. Uto Takoe ¢a3a TePMOAMHAMUIECKON CHCTEMBI?
4. Yo Takoe KOMIIOHEHT TEPMOJMHAMUYECKON CUCTEMBI?
5. Urto Takoe mapaMeTpbl TEPMOJAUHAMUYECKON CUCTEMBI?

Ol(eHOUHble Mmamepuaibl ona npomeofcymouﬂoﬁ ammecmayuu 6 d)op.zne 3auema.

MarepuaJsl
CTYCHTOB:

sl TIPOBEJACHHUS TEKYIIero W IMPOMEXYTOYHOr0 KOHTPOJISI 3HAHMM
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Ne Bun Koutponupyemsie TeMsbl (paznensl) | KommnereHinm, KOMIOHEHTBI KOTOPBIX

o\l | KOHTPOJIS KOHTPOJMPYIOTCS

1. 3auer 1-5 TK-1 WJ1Kiiker. 1 UKk 2
IIpuMepHBIi CIIMCOK BOIPOCOB K 3a4eTy:

1. [ToHATHE O MOAECTUPOBAHUN U MOJEISIX B TEOXUMMHU.

2. Metoanyeckre U TEeOPEeTUYECKIE BOPOCHI, CBSI3aHHBIE C HCIONb30BaHeM DBM B ¢usuko-
XUMHUYECKOM MOJAEIHPOBAHUN B T€OXUMMHU.

3. OCHOBHBIE MOJOKEHUS XUMUYECKON TEPMOJUHAMUKHY.

4. IIpenmer TepMonuHamMuKH. O HEKOTOPBIX TEPMOJMHAMUYECKHUX MOHATHAX M TEPMMHAX.
[Tose3nbie popMaNTbHBIE COOTHOIICHHS.

S. TepmoauHaMuyeckue MOTEHUMANbl, (U3WYECKHEe KOHCTAHTbHI, €AMHUIBI HM3MEpeHus,
0003HAYCHHS, CTAHAAPTHBIE COCTOSHUS. VICTOYHMKH, MOTPENIHOCTh M COTJIACOBAHHOCTH
TEePMOIMHAMHUYECKONW HHPOPMALIUH.

6. Teopernueckne OCHOBBI pacueTa (U3UKO-XMMHYECKHX PABHOBECHH B  CIOXHBIX
MHOTI0()a3HbIX T€TEPOreHHbIX CUCTEMAX.

1. OcHOBHBIE  OSTambl  pa3BUTHS ~ METOJOB  (PU3UKO-XUMHUYECKOTO  MOACITUPOBAHHS
(ucTopuyeckas cripaBka).

8. MeTtoanyeckre U TEeOPETUYECKIE BOMPOCHI, CBSI3aHHBIE C HCIONIb30BaHueM DBM B ¢usnko-
XMMHUYECKOM MOJEIHPOBAHUU B HE(PTEra30Boil reOXMMUHU.

9. Munumusanus sHeprun [ 160ca (cpaBHUTEILHOE OITUCAHKE CYIIECTBYIONIUX MTPOrPaMM).

10.  Tlonstue oTKpBITHIX U 3aKpbITHIX cucteM 1o [1.C. Kopxxunckomy

11. [Ipunnun crabuiabHOTO, METaCTA0OUIBLHOTO, YACTUYHOTO PaBHOBECHSI, pacyeT HEOoOpaTUMOit
IBOJIIOIIMHA FEOXUMHUYECKUX CUCTEM.

12. OOpatHble pu3nKo-xuMuueckue 3aaauu. (Beinenenne yeTsipex kiiaccoB 0OpaTHBIX (PU3UKO-
XMMHUYECKHX 3a/1a4. ).

13. HcxonHele TepMOAMHAMUYECKHE JaHHble. MeToapl TepMOAMHAMHUYECKOH 00paboTKu
OKCIIEPUMEHTAJIBbHOW JaHHBIX B T€OXMMHU W nerposioruu. (Pacuer mo mMeromy BTOpOro
3aKOHA TEPMOJAMHAMMKH, pacueT M0 METOly TPETHEro 3aKOHa TEPMOIMHAMUKH. )

14. CornacoBaHue, pacyeT, KOPpPEKTHPOBKAa TEPMOJMHAMUYECKUX CBOMCTB WHIMBUIYaIbHBIX
BeuiectB. (CoryiacoBaHue TIOCJIEIOBATEIbHBIM WU  IIEMIOYEUYHBIM METOJO0M, METOA
I'opnona.) Boeibop kputepusi cornacoBaHus. KpuTudyeckuil aHaliu3 ©  ONTUMAIBHOE
COTJIACOBaHUE TEPMOIMHAMUYECKUX CBOMCTB MHAWBHIyalIbHBIX BEIIECTB.

15. CBobGonnas sHeprus mno I['ubGb6cy, Meronpl pacuera 3HAYEHUH TEPMOAMHAMHYECKUX
MOTEHIIMAJIOB B YCJIOBUSAX BBICOKHX TeMIepaTyp, (OpMbI IpeACTaBICHUS 3aBUCUMOCTHU
TEIUIOEMKOCTH OT TEMIIEPATYPHI.

16 Hctounuku u 06a3pl TEPMOAMHAMUYECKUX JAHHBIX (OCHOBHbIE TpeOoBaHMs OazaM TA.)
KIIIOYeBble M 0a3uCHBIE TEPMOJUHAMUYECKHE BEIMYMHBI (IPOCTHIE BEIIECTBA, HIIEMEHTHI,
OKHCIIBI.)

17. Metononorus MOCTPOEHHUsT MOJIENM M ONpeAeTeHHE 337a4 MOJEITHPOBAHUA. TMOCTAHOBKA
3a/1a4uM: BbIOOp 3aBUCUMBIX U HE3aBUCUMBIX MTapaMETPOB COCTOSHUSL CUCTEMBI, TUIT MOJEIH:
CHUCTEMa, METacCUCTEMA, PEAKTOP.

18. MertacrabuinbHoe  paBHOBecHe. BbIOOp  MUHUMHU3MPYEMOTO  TEPMOJUHAMHYECKOIO
noreHnuana. McxonHele TaHHbIE: BHIOOP HE3aBUCHUMBIX KOMIIOHEHTOB U XMMHUYECKHI
COCTaB CUCTEMBI, BBIOOp (ha3 U 3aBUCHUMBIX KOMIIOHEHTOB. J[ONOJIHUTENbHBIE OTPAHUYEHHUS.

19.  T'eoxumuyeckue NpuiIoKeHUs: GUINKO-XUMUYECKHE MOJIENIN IPUPOIHBIX MPOLIECCOB.

20. HccnenoBanue TepMOAMHAMUYECKOW MOJEIM YyCTOWYMBOCTH cucrembl C-H B P, T -
YCIJIOBUSIX 3€MHOM KOPBI.

21. HccnenoBanue TepMOIuHAMAYECKONW MOACIN MPeoOpa3oBaHMs OPraHUYECKOTO BEIECTBA B

cucreme “Boansiit PactBop - [Topoast - Hedts - Keporen™.
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23.
23.

24.

25.

26.

UcciienoBanue BJIMSAHU S napuAajibHOTO JIaBJICHHS C02 H OKHCJIUTEJIbHO-

BOCCTAHOBUTEILHOIO MOTEHIMAIa Ha IIpeo0pa3oBaHue OPraHHyeCcKoro BelecTsd.

PacueT cOcTaBa rMApPOTEPMAIbHBIX PACTBOPOB W PACTBOPEHHLIX B HUX [A30B B 3aBUCHMOCTH
ot P,T - ycioBUI 3eMHOM KOpPbI K COCTaBa BMELIAIOLIHX [TOPOL.

OGpaboTKa W MHTEPIPETALHs Pe3y/IbTaTOB (PU3MKO-XHMHUECKOTO MOCTHPOBAHH.
XUMHYECKHE TOTEHIMATbI He3aBHCHMBIX KOMIIOHEHTOB KaK MHCTPYMCHT KOPPCKTHPOBKH H
pacyeTa HeM3BECTHBIX TEPMOAHHAMHYECKUX [OTCHIIHATIOB 3aBUCHUMBIX KOMIIOHEHTOB.
CreneHb MpOTEKaHMs TIPOLECCa KAK  XapaKTePHCTHKA  OTHOCHTEIBHOTO  BPEMCHH
B3aUMO/ICHCTBUS [IOJACHCTEM.

TepMOAHHAMHYECKOE MOJICIMPOBAHHE B  YCJIOBHAX HEONPEAC/HCHHOCTH BBCICHHC B
npobiemy. [TorperinocTH MCXO/IHOM TEPMOAMHAMHYECKOH HH(pOpMALIUK.
[peuecTByOME paGOTHL. IIpe/TaraeMblii MOAXOA. (POPMYJIHPOBKA H 3a/1aHHC HHTCPBAIOB
HeOIIpe/Ie/IcHHOCTH, KPHTEPHH BBIOOPA ONTUMAIIBHBIX PELICHHH.

PaGota ¢ Gasamu aammbix [IK “Cerexmop-C" pacueT TEepMOJIMHAMHYECKHX CBOHCTB.

[lepeanmnpokcHMallis ypaBHEHHH TEMI0EMKOCTH OCOOCHHOCTH.

Pazpaborunkm:
Z,:/ P JOLEHT
(fonhCn) (3aHMMaemast 10JKHOCTh)

W CTaplLIMK NpernoaaBaTe/ib

(rOJITUCH) (3aHHMaemast J10JUKHOCTb)

B.A. BoIYHHCKHUH
(MHUIHANbI, (haMuJIns)

A.B. OwenkoBa
(uHULMAlbL, pamMuins)

[IporpaMma cocTaBjieHa B COOTBETCTBUH ¢ TPeOOBAHUAMHU ®I'OC BO Ne 953 ot 12.08.2020
Mo criennanpioctd 21.05.02 Tpukaansas reojorus U creuuanusauny «l'eonorus MECTOPONKICHHUH

HedTH U rasay.

[TporpamMma paccMOTpeHa Ha 3acelaHii Kadeapbl re0/I0ru HedTH ¥ rasza

«Hr» €4 2022r.

[potokon Ne £  3as. Kadenpoii OZzz/é /llf/ C.I1. llpumuna

Hacmoswas npoepammd, He Modxcem 0Obime 60Chpoussedend Hu 6 KarKol ¢opme 0¢3

npeosapumeIbHO20 NUCbMEHHO20 PAPCULCHUS Kagheopol-pazpadomyuKd npoepammbi.
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