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1. Henu 1 3a1a4 AUCHUNIHHBI:

[lenpto Kypca SBIS€TCS  OBJaJE€HUE CTYAGHTaMH METOJaMU  (PU3UKO-XHUMHUYECKOTO
MOJICJIUPOBAHUS F€OJIOTO-T€OXUMUUYECKHUX MTPOLIECCOB.

B 3apaun Kypca BXOJIHUT:

— O3HaKOMJICHUE CTYAEHTOB C OCHOBAMH XHMHYECKOM TEPMOJIMHAMUKHU HUCIIOIB3YEMBIMHU MPHU
penieHnn (GU3NKO-XMMHUYECKUX 3a/1a4 B HepTera3oBoil reOXUMHUU;

— 0o0y4eHHe METOJaM KOHCTPYMPOBaHUS (U3MKO-XMMHYECKHX Mojeliel He]TerazoHOCHBIX
CUCTEM, a TaKxe crnocobam 00pabOTKHU SKCHEPUMEHTANbHBIX JAHHBIX METOAaMH XHMHUYECKOMN
TEPMOJIMHAMUKH.

2. MecTo aucuuniaunbl B cTpykrype OIIOIL:

Kypc «MopenmupoBanue OacceiHOB M HE(PTEra30HOCHBIX CHUCTEM» B COOTBETCTBHH C
y4eOHBIM IIaHOM 117151 crienanbHocT 21.05.02 [puknagnas reoyorusi, crienuanu3amnus «I'eomorus
He(TH ¥ ra3a OTHOCUTCS K BAPUATUBHOMN YaCTH.

Kypc 3anumaer BaxHO€ MeCTO B MOATOTOBKE TeosioroB. OH MO3BOJIsIET OOOOUIUTH H
MIPAKTUYECKH MCIIONH30BaTh 3HAHUS, TOJyUYECHHBIC IPU OCBOCHUHU 0A30BBIX KYPCOB XUMUH, (PUUKH,
I€OJIOTUH, U TO3BOJISIET CIIELUATIMCTAM CaMOCTOATENIbHO PaCCMATPUBATh MPOLIECCHI, YIIPABIISAIOIINE
dbopMupoBaHreM He(TEra30HOCHBIX OAacCCEHHOB. Y CIEIUAIMCTOB, MPAKTUYCCKH OCBOUBIIIHIX
METOJIbI  (PU3UKO-XMMHUYECKOTO MOJEIUPOBAHUS, TOSABISAETCS BO3MOXKHOCTH CYIIECTBEHHO
pacIiipuTh KPyr CBOMX 3HAHUK B OOJIACTH TEOXMMHH HEPTH M Ta3a, a TaKXKe IPOBOJHUTH
CaMOCTOSITENIbHBIE HCCIEAOBAaHUS XUMHUYECKHX IPOLIECCOB, MPOUCXOMAIIUX TMpU J00bIUEe U
TpaHcnopTe He(TH U rasa.

TpebGoBanus K ypOBHIO OCBOEHUS coaepxkanus Kypca. CTyIeHT JIOJDKEH BIIaJeTh OCHOBAMU
XUMHUYECKON TEPMOJAMHAMHUKHU, CIIOCOOaMH pacyeTa U COTJIACOBAHUS TEPMOIUHAMUYECKHUX JTaHHBIX,
O0COOCHHOCTSIMH KOMIIBIOTEPHOTO MPEJICTABICHUS] TE€OXUMUYECKUX MOJENEH, OCBOUTH MPUHIUIIBI
TEPMOJAMHAMUYECKOTO  MOJICIMPOBAHUS B YCJIOBHSIX  HEOIPEACICEHHOCTH  HCXOJHOM
TepMoauHamMuueckoi nHpopmanuu. OCBOCHHE NaHHOW JAUCUUIUIMHBI HE BO3MOXKHO 0€3 M3y4eHHUs
KypcoB «l'eosorusi 1 reoxumust HeTH U razay, «JIuToreHe3 ocamouHbIX OacceitHOBY, «I'eomorus
KaycToomonutoB». Kypc mpesmiecTByeT OCBOCHHIO CIEAYIOMIMX MAaruCTepPCKUX IUCIHILIUH:
«CoBpemeHHbIe MpobsieMbl Teosoruny», «HedrempomeicioBas reoxummus», «l'eomopdomorus u
YeTBepTUYHAS reoJorus», «OCHOBHI pa3pabOTKU MECTOPOKICHHUI HeTH U Ta3ay.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHMS THCHUIINHBI:

TpeGoBanus K pe3yJbTaTaM 0CBOECHHMS AUCHHMILIUHBI
[Tporecc n3yueHus TUCIUTUIMHBI HANIPaBJIeH Ha (OPMUPOBAHHE CIIEIYIONINX KOMITETEHIIHHA:
CIOCOOHOCTBIO MJIAHUPOBATH M BHIMOIHATh aHAJTUTUYECKHE, MMUTAIL[HOHHBIE U HKCIIEpUMEHTANIbHbIE
UCCIIEIOBaHMS, KPUTHYECKH OLICHUBATH PE3yJbTaThl HCCIICAOBaHMA U JenaTh BbiBo b (ITK-14);
CIIOCOOHOCTBIO TPOBOAUTH MaTEMaTUYECKOE MOJEIMPOBAHNE MTPOLIECCOB U 0OBEKTOB Ha 0aze
CTaH/IapPTHBIX TAKETOB aBTOMATU3UPOBAHHOTO TPOeKTHUpoBaHus u uccienoBanuit ([TK-15);

B pesynbrare u3ydeHus AUCIUTUIMHBI CTYACHT JIOJDKCH:

3name:

o 0 (pu3MKO-XMMHUYECKHUX Ipoleccax o0pa3oBaHUs HEPTH U rasa;

o IIPUHLIMIIBI TOCTAHOBKY U NIPOBEIEHUS T'€0JI0I0-T€OXUMHYECKHUX HCCIIEN0BaHNN;

o OPUHIUIBI M COBPEMEHHBIE METOJbl aHAIM3a W  MareMaTHyeckod o0paboTku
METPOJIOTMYECKOTO0 M METPOXMMHMUYECKOTO MaTepuaja ¢ IPUMEHEHHUEM KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS

Ymems:

® pemiath CTaHIAPTHBIE 3aJadd MPO(PECCHOHATBHON JESATENHbHOCTH Ha OCHOBE METOJIOB
PaBHOBECHOW TEPMOJMHAMHUKUA C TPUMEHEHHEM TEXHOJIOTHU KOMITBIOTEPHOTO MOJIEITHUPOBAHMS
(U3UKO-XMMHYECKUX MPOIIECCOB MPOTEKAIOIIUX B OCAIOYHBIX OacceiHax.

e BBIOMpATh HEOOXOIWMBIE METOABI KOMIIBIOTEPHOTO  MOJEIMPOBAHMS, HCXOAS U3
KOHKPETHBIX 3aJ1a4 T€0JIOTHIECKUX MCCIICIOBAHU;

e 00pabaTeiBaTh MOJYYCHHBIE PE3yAbTaThl, AHAIM3UPOBATH U OCMBICIHBATh MX C Y4ETOM



MMEIOIINXCS TUTEPaTypPHBIX JaHHBIX;
® TIPEACTABISITH WTOTH BBIMOJTHEHHOW paboThl B BHIe OT4Y€TOB, pedepaToB, CcTaTeu,
0(OpPMIIEHHBIX COOTBETCTBYIOIIUM 00Pa3oM.
Bnaoemy: B COBEPIICHCTBE METOJIAMHA KOMIIBIOTEPHOTO MOJICITUPOBAHUSI.
4. O0beM TUCHUILVIMHBI U BHbI Y4eOHOM padoThI

Bup yueOHoii padoThl Bcero Cemectpsl
yacos / 8
3a4eTHbIX

eTMHHUIL
AynuTOpHBIE 3aHATHS (BCEro) 44 44
B Tom uucne: - - - - -
Jlexmun 14 14
Jlaboparopusie pabots (JIP) 28 28
KCP 2 2
CamocrosiTesibHas padoTa (Bcero) 64 64
B ToMm umcne: - - - - -
Ilpyeue 6uovl camocmosamenbHol pabomwl 64 64
Bun npomexyTo4HON aTTecTalnuu 3a4eT 3a4eT
KonrakTHasi pa6ora (Bcero) 50,4 50,4
O61as TpyA0eMKOCTh YaCEl 108 108

3a4E€THBIC SAUHULIBI | 3 3

5. Conep:xkanue QuCHUNIHHBI
5.1. Conep:xaHne pa3ies 0B H TeM AUCHHUILINHBI. Bce pa3aessbl 1 TeMbl HyMepyOTCs.
5.1.1. OOuue cBeneHus 0 3aKOHAX TEPMOJAMHAMUKH.

IIpenmer TepmoauHamuku. OOLMe 3aMedaHUss U OCHOBHbIE onpexaeneHus. OOpaTumele U
HeoOpatumble mporecchl. OOBEKTHI W METOJAbl HCCIENOBaHHUS. YPaBHEHHUS COCTOSIHMSL.
MatemaTHuuecKne COOTHOILIEHUS, CBS3BIBAIOLINE MAapaMETPbl COCTOSIHUA. OHEprus. BHyTpeHH:s
sHeprus. Temmora u pabora. IlepBoe Hawano TepmoauHamuku. lIpuMeHeHue mepBoro Havalna
TEPMOJIMHAMHMKHN K XUMHMUYECKHM peakuusM. TepMoxumus. DHTanbnus oOpa3oBaHUS U SHTAJIBIHA
cropanusi. @azoBbie ipeBpaiienus. [Ipasuio ¢a3 ['m66ca. CrabunbHOCTh (Bas.

TepmoaunamMuueckass akTUBHOCTh. KoadHuIMeHThl aKTUBHOCTH MOHOB. MeToJbl pacuera
aKTUBHOCTH.

XUMUYECKOE PABHOBECHE. 3aKOH JACHCTBYIOUIMX MacC M TOMOIE€HHOE XHMHYECKOE
paBHOBECHE.

Tperbe Hayaso TepMoauHamMuku. TemmnoBas Teopema HepHera. IIpuMeHeHnue TernioBon
TeopeMbl HepHCTa K peakuiusaM Mex a1y KOH/IEHCUPOBAaHHBIMH peareHTaMHu.

TepMuHbl 1 cUMBOJIBL. MICTOUHMKH, IOTPENTHOCTD U COTJIACOBAHHOCTh TEPMOJAMHAMUYECKON
nH(pOpMaLINH.

Teoperuueckne OCHOBBI pacyeTa (PU3NKO-XUMHUECKUX PAaBHOBECHUH B CIOXKHBIX MHOTO(A3HBIX
reTepOreHHBIX CUCTEMaX.

5.1.2. XapakTepuCTHKa COBPEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB (DPU3UKO-XUMHUYECKOTO
MOJIETTUPOBAHUSI.

OCHOBHBIE TaIlbl Pa3BUTHS METOJIOB (PU3UKO-XUMHUUECKOTO MOJICTTMPOBAHUS (UCTOPHYECKAs
crpaBka). MeToaudeckue W TEOPETUYECKHE BOIPOCHI, CBSI3aHHBIE C HCIHoOJb3oBaHMEM OBM B
(U3NKO-XMUMHUYECKOM ~ MOJICIMPOBAaHUM B  TeOXMMHMU. MuHummzauus sSHeprun ['n66ca



(cpaBHUTENBHOE OMHMCAHHE CYIIECTBYIOIMUX MporpaMM) [TOHSATHE OTKPBITHIX U 3aKPBITBIX CHUCTEM
mo JI.C. Kopxunckomy. IlpuHIuN cTabuiabHOTO, METacTaOWIBLHOTO, YaCTHYHOTO PABHOBECHUS,
pacder HeoOpaTUMOH IBOJIOIUU TEOXUMUYECKUX cucTeM. OOpaTHbIe PU3NKO-XUMHYECKUE 33 Ja9H.
CoBpeMeHHOE TepMOJMHAMH4YecKoe MojenupoBaHue [Axunduen, 1995; bopwucos, 2000;
I'puuyk, 2000; benos, 2002; T'eonoruueckas sBomtonud..., 2005; Ilanbsnosa, Kononuu, 2007,
I'acekoBa, bykatser, 2008; Peokenko, 2008; Karpovetal., 1997, 2002; Mironenkoetal., 2000; Kulik,
2006;Dolejs, Wagner, 2008] mpencraBiseT OCHOBY KOMIIBIOTEPHOTO HCCJCIOBAHUS IPOIECCOB
(DUBUKO-XMMHUYECKOTO  B3aWMOJICHCTBHS M MPEBpAIlleHUs BEIIECTBA B  IMPUPOJHBIX H
TEXHOJIOTUYECKUX CHCTEMax, BKJIIOYAas YaCTHYHO PABHOBECHBIE M METAaCTaOWUIIBLHBIC MPOIECCHI
pPacTBOPEHHMS, OTJIOXKCHHS, KPUCTALIM3AIMH, (PPaKIIMOHUPOBAHUS, ACCUMUJISAIUN, CMEIICHUS,
KOHTAMUHAIIMK, WCTApEHUsi, KOHJEHCAIIMHM, TOPCHHs, B3pbiBa. KilloueBoe 3HAUEHUE B TaKHX
pa3paboTKax MPUHAIJICKUT BBIYUCIUTEIBHBIM aJTOPUTMaM M METOJaM, C ITOMOIIBIO KOTOPBIX
PaCCUUTHIBAIOTCS XUMUYECKUE PABHOBECHS C ONPEICICHHEM KOMIOHEHTHOTO U (ha30BOTO COCTaBa
CJIO)KHBIX MHOTOKOMIIOHEHTHBIX, MHOTO()a30BbIX 1 MHOTOArperaTHbIX IPUPOJTHBIX CUCTEM.
HcTopudecku CIIOKHIOCh TaK, YTO B HACTOAIIEE BPEMs CYIIECTBYET ABa MapalieIbHO
pa3BUBaeMbIX IIOAXOJAa B TIOCTAHOBKE M PEIICHWH 3a7a4 pacueTa XHMHUYECKHX pPaBHOBECHH.
[lepBbIii OcHOBaH Ha (popManu3Me CTEXHMOMETPUYECKHUX YpPaBHEHHMH pEaKIUil M KOHCTaHTaX MX
paBHOBECHsI - pacyeT IO peakIHsIM, BTOPOH - Ha MPUBICYCHUHM MAaTEMaTHYECKOIO armapara
BBIMTYKJIOTO TPOTPaMMHUPOBAHHS - METOJ MHHHMH3AIMH. PacueT mo peakiusM HCIIOIh30BAJICS
XUMHKAaMU W TEXHOJOraMH eIle B JOKOMIIBIOTEpHYIO 3py pa3BuTusi Hayku. C mMosBIEHUEM
KOMITBIOTEPOB PA3IMYHBIC CXEMBI PAcYeTOB IO pEAKIHsIM ObUTH (OPMAIM30BAHBEI B BHJIE
0000IIIeHHBIX MaTeMaTHYECKHX MOJeIeii XxumMudeckux paBHoBecuii [Brinkley, 1946, 1947; Boll,
1960; Bethke, 1996], pa3paboTaHbl BBIYHCIUTEIBHBIC AITOPUTMbBI U COCTABJICHBI KOMIIBIOTEPHBIC
nporpaMMmbl. Cpeayl 3apyOeKHBIX T€OXHMMHKOB MPOTPaMMbI, B OCHOBY KOTOPBIX IMOJIOKEH METO/]
KOHCTaHT pAaBHOBECHS, TMOJIYYHJIHM MIHPOKOE PACHPOCTPAHEHUE TIPU HW3YYCHHH IPOIECCOB
B3aUMOJICHCTBUS "BOJIa - TOPHBIE MOPO/IbI", TJIABHBIM 0Opa3oM OJiarojapsi MMOHEpHBIM pabotam I
Xenbrecona [Helgeson, 1967, 1968, 1969, 1970; Helgesonetal., 1969, 1970]. Im k Hagany 1970-x
IT. ObUIM pa3paboTaHbl MaTEeMaTU4YeCKas MOJIe]b, BBIYMCIUTEIbHBIA aQJITOPUTM, METObI
(dbopMupoBaHus 0a3bl TEPMOJMHAMHYECKHUX JIAHHBIX C Y9aCTHEM KOMIIOHEHTOB BOJHBIX PAaCTBOPOB
ANEKTPOJIUTA; CO37aHa KOMIIBIOTEpHAs MporpaMma H (4YTO, MO-BUAMNMOMY, TJIaBHOE) MOKa3aH
MPUHIMITHATEHO HOBBIN TOJX0J K MOACIUPOBAHNIO (DU3UKO-XUMHUICCKUX MPOIECCOB C YIETOM HX
HeoOpaTUMOCTH Ha MPUMepe MOJIEIH 00pa30BaHUSI METACOMATHUECKON 30HATBHOCTH.
BoNbIIMHCTBO ke 3apyOEIKHBIX T€OXUMHUKOB H IIETPOJIOTOB B IOABJISIONIEM YUCIIE CITydacn
HCIOJIB3YIOT CEpUiHbIe pabovre KOMITbIOTEPHBIE TPOTPAMMBI pacyeTa B3auMOJICHCTBUS THIA "BoIa
— TOPHBIE TIOPOJIBI", OCHOBaHHBIC HAa AJITOPUTMAX pacueTa XUMUYCCKUX PAaBHOBECH 110 KOHCTAaHTaM
CTeXMOMETPUYECKUX ypaBHeHui peakmmii [Kharakaetal., 1988; Plummer, 1992; Nordstrometal.,
1993; Parkhurst, Appelo, 1999]. Henp3s cka3arh, 4TO O BO3MOXKHOCTSX METOJa MHHUMH3AIUH
3apyOeKHbIe TEOXUMHUKU MH(POPMUPOBAHBI B MEHbBILIEH Mepe, YeM O pacueTax Mo peaknusm. Mmu
OITyOJIMKOBAaHBI PAa0OTHI B BEAYIIMX T'COXHMMHUYECKHUX M TETPOJOTUICCKUX JKypHAIAX, B KOTOPBIX
OTMEYAIOTCS MPEUMYIIeCTBAa METOJa MUHHUMU3AINU, MPEATOKEHbI PAa3IUYHbIe BBIYUCIHUTEIbHBIE
QITOPUTMBI, CO3/IaHBI KOMIIBIOTEPHBIE TIPOTPAMMBI, pab0Ta ATUX MPOTPaMM IMPOIEMOHCTPUPOBAHA
y4eOHbBIMH M TecToBbIMU mpumepamu [Eriksson, 1971, 1974; Eriksson, Rozen, 1973; Harvie,
Weare, 1980; Ghiorso, 1985; Capitani, Brown, 1987; Harvieetal., 1987]. C momoripio MeTo10B
MUHUMU3ALUNA TPEINPUHATHl TOMBITKH PEIICHUs OTIENbHBIX 3a/Ja4 TeOXHMHUU U TIETPOJIOTHUHU
[Heald, Naughton, 1962; Shimazu, 1967; Holloway, Reese, 1974; Saxena, Eriksson, 1983;
Harvieetal., 1984]. Cpenu 3tux paboT HEOOXOAMMO B KAU€CTBE UCKJIFOUCHHS BBIICIUTD U OTMETHTh
3amevarenbHbie HccienoBanus Mapka ['mopcoy u Slna Kapwmaiikia [Ghiorso, Carmichael, 1980,
1985; Ghiorso, 1985, 1987]. B teuenue mnepBoii mojoBuHBI 1980-X TT. OHU OCYIIECTBHIU
OCCIIPUMEPHYI0 HAydHYI0 TIPOrpaMMy CKBO3HOTO pEIICHUS MPOOJIEMBI  KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS IBOJIOLMUOHHBIX (DU3UKO-XUMUYECKHX MPOIECCOB B CHUCTEMaX C y4acTHEM Marm
OCHOBHOTO cocTaBa. IIporpamMma BKJIIOYAaeT CO3MaHHE Oa3bl BXOIHBIX TEPMOIUHAMHYCCKHUX
JAHHBIX, B TOM YHCIIE KOMIIOHEHTHI paciljiaBa, TEOPETHUECKOe OOOCHOBAHUE M MATEMATHUYECKYIO



MMOCTAHOBKY, CO3JaHHUC BbIYUCIIUTCIBHOIO aJIropuTMa W MNOpPOrpaMmbl, U B HUTOIC IOJTYYCHBI
HETPUBUAIbHBIE I'€OXMMUYECKHE pE3yJbTaThbl, JaloLle HOBOe, Oojee IiIyOOKOoe IMOHUMaHHE HU
00BSICHEHHE TEPMOIMHAMUYIECKIM MEXaHU3MaM CEJICKTUBHOW MarMaTU4ecKon quddepeHnmnanim u
B3aUMOJICHCTBHS OCHOBHBIX HHTPY3HH ¢ BMEIIAIOIIUMU IOPOJAAMHU.

Ho B nenom, paxe c yderom pabor M. I'mopcoy m S. Kapmaiikna, mo cpaBHEHHIO C
MacmTadaMu paclpoCTpaHEHHUs] KOMIBIOTEPHBIX MIPOrpaMM pacyeTa paBHOBECHH IO KOHCTAHTaM
paBHOBECHSI MPOTPAMMBI Ha OCHOBE aJTOPUTMOB MUHUMH3AIUU PACIPOCTPAHEHBI 32 PyOeKoM B
CYIIECTBEHHO MeHblIei creneHd. OHM NPUMEHSIOTCS 3MU30AMYECKH, OT Ciaydas K ciydar, B
OCHOBHOM TE€MH, KTO UX CO3/1aeT.

5.1.3. CBenenust 0 mporpaMMHOM KoMIuieKce «CeleKTop».

Cenexmop-WindowssiBiisieTcsi ~ MHTEIPUPOBAHHOM ~ MOIYJIBHOW  CHCTEMOHW  OTKPBITOM
apxutekTypbl. Ilonubiii  kommiuexkt Cenekmop  TIPEACTaBIsSE€T COBOKYIHOCTb  MOJYJEH,
00BEIMHEHHBIX ¢ MH(POPMAIMOHHON Cpefo B eAuHbIM KoMIuiekc. Makpoctpykrypa Cenexmop
BKITIOYAET CIIEAYIONUE OCHOBHBIC (DYHKIIMOHALHBIC U MHPOPMAITMOHHBIE OJIOKH.

1. Bazvl moodeneri. Daiinbpl TOTOBBIX K HCIOJNB30BAHUIO MOJIENEH: TECTOBBIC, YyueOHbIE,
ATaJIOHHBIE, pabodne MOJeNu Haubojee PacHpOCTPAHEHHBIX CHCTEM THIIA MOPCKON BOJBI, BOJBI
o3epa baiikan, atmocdepsi, yrneBogopoanoit cuctembl C-H-O-N. Ecnaum pemaemoii mpobieme
yIIaeTCsl COTIOCTABUTH COOTBETCTBYIOLIYIO MOJIENb U3 0a3bl, TO 3TO MOXKET 3HAYUTEILHO YCKOPHUTH
HAYaNbHBIM Tporiecc GOpMUPOBAaHUSA U OTIAAKH Mojend. baza OTKpbITa K JOMOJHEHHIO HOBBIX
MOJEJIEH NCCIEN0BATEII.

2. bBnox gopmuposanus modeneu.llponsBonurcs cOopka (HU3UKO-XUMUYESCKUX MOJCNeH
Pa3NMYHOTO THIA, BKIOYas MHOTOpE3epByapHbIEMeracucTeMsl. lcciemoBarenb 3aJaeT CIHCOK
MOTEHIIMAJILHO BO3MOXKHBIX B PAaBHOBECHH (a3 U 3aBUCHUMBIX KOMIIOHEHTOB M COCTaB CHUCTEMBI IO
HE3aBUCHMBIM  KOMIIOHEHTaM, a TakKKe COIJIaCHO BXOJHBIM JHPEKTHUBAM  -CIICHAPHIA
MOJIeTTUPOBaHUs. MoJellb MOKET BKIIOUATh CIEAYIOLINE BUIBI CLICHAPUEB:

1. B 3aBucMMOCTH OT YCJIOBUH CYyIIECTBOBAaHUS BHIOMpAaeTCss OAWH W3  IIECTH
tepMmoauHamuueckux noreHmuanos: G(T,P) - nomewyuan I'u6oca;, A(T,V) - nomenyuan
Tenomeonvya;, -S(H,P) - wuszobapno-uzosmmanvnuiinerii nomenyuan, -S(U,V) - usoxopmo-
uzoonepeemuyeckuit nomenyuan; U(S,V) - uzoxopro-uzoosnmponuiinelii nomenyuai,

H(S,P) - uzobapno-uzosumponuiinvii nomenyuan. Kpome TOro, MOKHO MaKCHMH3HUPOBATH
noteHiman ['ub0ca, MeHsIs 3HaK Ha MPOTHBOIMOIOXKHBIN y TMHEHHBIX wieHoB ¢yHKImu G(T,P).

2. BpiOWpaeTcss THUN MOJENH, B 3aBHCHMOCTH OT XapakTepa pPaBHOBECHS: IIOJHOTO,
METacTaOUIHLHOTO UM YACTHYHOTO.

3. B cmydae MOAENHMPOBAHUS CIIOKHBIX MOJEJEH, COCTOSAIIMX M3 HECKOJIBKUX CHCTEM,
(bopMHpYIOTCS MHOTOpE3epBYapHast MOJIENb.

4. Ecnu HeoOXOIUMO OICHHTH BIUSHHE HEONPEICICHHOCTH BXOJIHBIX TEPMOJMHAMUYECKHUX
JAHHBIX, XUMHUYECKOIO0 COCTaBa CHUCTEMBI IO HE3aBHCHMBIM KOMIIOHEHTaM, Ko3()QHIIMeHTOB
AKTUBHOCTH 3aBHCHUMBIX KOMIIOHEHTOB, TEMIepaTyp W/WIH IaBlCHWs HAa KOHEYHOE DEIICHHE,
3aJjaeTcsl MOJIEb pacyeTa B YCIOBHUSIX HEONPEACICHHOCTH.

5. Pemenne oOpaTHOM 3aauM ONpEEIeHNs TEMIIEPATYPhl U IaBJICHUS 110 U3BECTHOMY BEKTOPY
COCTaBa 3aBHCHMBIX KOMIIOHEHTOB MOJIpa3yMeBaeT (POpMUPOBAHHUE MOJIEIIU 2eomepmobapomempa.

3.Cucmema 6a3 danHwvix. BKIIOYaeT HECKOIBKO 0a3 MCXOIHBIX TEPMOJMHAMHYECKUX JTAHHBIX.
[IpencraBisier co00il KOMIBIOTEPHBIA CIPABOYHUK C MPOTPAMMHBIMHU CPEICTBAMU YIIPABIICHUS,
pacuera TEpMOJUHAMHUYECKHX XapaKTEPUCTUK B IIMPOKOW OOJIACTH TEeMIIepaTyp ¥ IaBIICHHH,
MPOBEPKH U COIMOCTABIICHUS MJAHHBIX W3 pPa3IMYHbIX HCTOYHHKOB, a TaKke oOpabdoTKH,
KOPPEKTHPOBKH W BH3YyaIHM3allMU TEPMOJWHAMHYECKUX JaHHBIX KOMIIOHEHTOB BOJHOTO PacTBOpa
ANEKTPOJIUTA, TA30B, KUAKUX YTIEBOJAOPOJOB M KOHACHCHPOBaHHBIX (a3. Cuctema 0a3 JaHHBIX
MOCTOSTHHO ~CcOBepIIeHCTBYeTcsl. OHa Bcerja JOCTyMmHAa K pacmmpeHuro. CHCTeMaTH4ecKd
MIPOU3BOIUTCS €€ MONOJHEHNE U KOPPEKTHPOBKA.

4.BolyuciumensHuli 010k. B 5TOM OJ10Ke pacCUMTHIBAIOTCS TEPMOJMHAMHYECKHUE TTapaMeTphl B
3aBHCH-MOCTH OT TEMIIEPaTyphl, JaBICHHUSI U KOOPPUIIMEHTOB aKTUBHOCTH W/wiu pyrutuBHocTH. B




pacueTax M30TCPMHUYCCKUX U3MEHCHUN TEPMOJAMHAMHYUCCKUX (QYHKIIMN MCIOIB3YIOTCS: YPaBHCHUS
3aBHCUMOCTH WU3MEHEHHsI 00beMa KOHJICHCHPOBAHHBIX (a3 OT TeMIIepaTyphl M JaBJICHUS B 0azax
nannbix Helgesonetal., 1978, Berman, 1988, HollandandPowell, 1990;

ypaBHeHust  coctostHus  JIu-Kecnmepa  skuakux W ra3000pasHBIX  YIJIEBOAOPOJIOB;
MOJIyIMITUPUIECKIE COCTOSIHHSI Ta30B B TPHUBEICHHBIX IMapaMerpax, OXBATHIBAIONINE OOJBIIYIO
00JIaCTh BBICOKHX TEMIIEpPaTyp H JaBjicHU. TepMoarnHaMU4ecKrue CBOMCTBA KOMIIOHEHTOB BOJHOTO
pactBopa B obmactu 10 1000 °C u 5000 6ap paccUMTHIBAIOTCS MO MOAM(PHUIIMPOBAHHOW MOJIEITH
HKFXensrecona - Kupkxena - ®mayspca (Helgesonetal., 1981; TangerandHelgeson, 1988).
KoadduiimenTsl aKTUBHOCTH KOMIIOHEHTOB BOJHOTO PAacTBOpPa 3JEKTPOIUTA BBIUUCISIIOTCS IO
ypaBuenuio Jlebas-Xrokkens B wmoauduranmu Xenbrecona (Helgesonetal., 1981).  Pacuer
paBHOBECHOTO (Pa30BOro W KOMIIOHEHTHOTO COCTaBa CHUCTEMBI OCYIIECTBIISAETCS IyTeM

MUHHMH3AIAKH ~ H300apHO-H30TepMuUeckoro morennuana (Karpovetal,, 1997, 2002). B
BBIYHCIUTEILHOM OJIOKE peau30BaH OJUH M3 CaMbIX 3(P(GEKTUBHBIX AJITOPUTMOB BBITYKIIOTO
NporpaMMHUPOBaHUsl - MeToa BHyTpeHHuUX Touek (MBT) ¢ omHO- W JIBYXCTOPOHHHMH

OTpaHHYEHUSIMU Ha HMCKOMbIe BenmuuuHbl. MBT - ogHa w3 mMomudukanuii MeToJa BO3MOXKHBIX
HamnpaBlieHu# 3oiTenaelika. Beioop HauanbHOro MPUOIUKEHHS OCYLIECTBIISIETCS aBTOMAaTHUECKH, C
NpPUMEHEHHEM  MOAM(HUIMPOBAHHOTO  CHMIUIEKC-MeToaa. llo  cpaBHeHMIO ¢ JpYrHMHU
MPUMEHSIIOIIMMUCA Y Hac U 3a pyOexkoMm anroputmMamu MuHumusanuu, MBT nemonctpupyet
WCKJTFOUUTENIFHO BBICOKYIO 3((EKTUBHOCTh B pEIICHUH 337a4 XHMHUYECKOH TEepMOJMHAMUKH,
MOCTABIICHHBIX KaK 33/1a4¥ BBITYKJIOTO IPOrPaMMHUPOBAHHUS.

S.Busyanuzayus u _anaius noayyenuwvix pesyiomamos. CrienuanbHbIi IPOrpaMMHBIA MOAYIb
MO3BOJISIET BBIBOJUTH Ha dSKpaH TabnuuHoe W Tpaduyeckoe TMPEeACTaBlICHUE pe3ylbTaToB
MOJICIIMPOBAHMS, a TAKXKe, IPU HEOOXOIMMOCTH, SKCIIOPTUPOBATH JAAHHBIC B JPYTUe MPOrPaMMBbI
00paboTKH TEKCTOBOM U rpaduyeckoii uadopmaruu B cpeacWindows.

6.Koppexmupoexka u ymounenue modenru .Ha 3TOM 1iare Jenaercs OLEHKa IOJIyY€HHBIX
pe3yNbTaTOB M, €CIM €CTb Takas HeO0OXOIMMOCTb, BHOCATCS B MOJIEIb COOTBETCTBYIOIINE
W3MEHEHHUS U YTOUHEHUS U pacyeT MOBTOPSAETCS.

5.1.4. OcoGeHHOCTH MPUMEHEHHS MPOrpaMMHOro Komiuiekca «CelekTop» K MOAETUPOBAHUIO
re0JI0ro-re0XMMHUYECKHUX MPOIECCOB.

C nmomompto [IK "Cenexktop" mMOCTaBI€HO W peIIeHO OONBIIOE KOJUYECTBO 3a/4ad B
pa3aMyYHbIX 00JacTSIX NPUMEHEHUS XHMHUYECKOM TepMOJAMHAMHMKU B T'€OXHMHH, METPOJIOTHUH,
TE€XHOJIOTUYECKHUX NMPHIOKEHUAX. OTMETUM JIMIIL HEKOTOPBIE OCHOBHBIE PE3YJIBTAThI, ITOJYYEHHE
KOTOPBIX CTAJI0 BO3MOXKHBIM TJIABHBIM 00pa30M MOTOMY, YTO B PyKax HMCCIEIOBaTENe ObUT TaKon
MOIIHBIA MHCTPYMEHT (PU3HKO-XuMHUueckoro moaenuponanus, kak [IK "Cenextop". D10 Monenu
u3MeHeHus armochepsl B gokemOpum [Jlpo3moBckas, 1990]; rumnepreHHBIX IpOLECCOB
pynoo6paszoBanus [Kamuk, Kapnos, 1978]; mporieccoB, MpoTEKAamOIMX B JATEPUTHBIX KOpax
BbiBeTpuBaHus [Komnelikun, 1988]; muHepano-oOpa3zoBaHus B BBICOKOTEMIIEPATYPHBIX (DIFOUIHBIX
cucremax [IlaBnoB, 1992]; pacder TerioBbIX OadaHCOB N€OXMMHUYECKHX MpoieccoB [UynHEHKO,
Kapmos, 1990a]; o6pa3oBanus sxene30MapraHieBbIX KOHKpEIUi Ha JTHe Mopel u okeaHoB [[ pamm-
Ocwumnos, 1991]; o6ocHOBaHUS TEPMOAMHAMUYECKON YCTOMUMBOCTH YIIEBOIOPOAOB B 3eMHON KOpe
u BepxHel maHTuu [3yokoB, 2005];0cankoo0pazoBanus B bantuiickom mope [Kuliketal., 2000];
00pa3oBaHMs AMUTEPMATBHBIX 30JI0TOPYAHBIX MECTOPOXIeHUH ceBepo-BocToka Poccun [Kapnos n
ap., 2001a; Kpasioa u ap., 2003]; mouBooOpazoBanus [[11o6a u ap., 1992; [1lo6a, Kapros, 2004];
skonornueckux 3angad Koabsckoro Cesepa [Masyxuna, 2005]; B3auMoelCTBUS MOA3EMHBIX BOJ C
TOPHBIMU TIOpoJIaMu B 30HE TumepreHesa [Jlyrosa, 2004]; n3ydeHus TUCTIPONOPIIUOHUPOBAHUS H
¢bpakuMoHMpOBaHUS yriepoga B HpupoAHbIX Bogax [[laBmoB wu np., 2008]; pa3BuTHs
HagacteHochepHbix (mronanbix cuctem [lllapamos, 2005]; reokatanu3 [[IlapanoB u ap., 2007];
reotepmobapomerpusi [Uyanenko u ap., 2007]; moaenupoBaHre MHHEPAIBHBIX acCcOIUAIil B
MeTamopudecKkux mnopojaax [ABueHko u jp., 2009].

5.1.5. MeTtoab! 1 criocoObl MOJEIUPOBAHUS MIPUKIIATHBIX TEOXUMUYECKUX 3a]1a4.

B3pbIB - ObIcTpoe pacuiMpeHue BelecTBa 10 00beMa, BO MHOTO pa3 MPEBBIIIAIONIET0 €ro
NepBOHAYAIbHBIE pa3Mephl. 3HAUUTENbHOE paspyllaroliee JeicTBue B3pbIBYAaThIX BemiecTB (BB)




CBSI3aHO HE C JKCTPEMAJIbHBIM 3allacoM AHEPruM, coiepxamieMcs B BB, a ¢ Tem, uTo 3Heprus
KOHIIEHTPUPOBaHA B BECbMa MalloM 00bEeMe M CKOPOCTh €€ BBIJCJICHUS HCKIIOYUTEIHHO BBICOKA.
JleToHanust SIBJISETCSL OCOOBIM THUIIOM HK30TEPMHUYECKOW pPEAKLUHU, COMPOBOXKIAEMOH YHapHOH
BOJTHOM M TIPOTEKAIOIIEH ¢ TaKoW OOJIBIIONW CKOPOCTBIO, YTO BCS JHEPTHs, 3aKiroucHHas B BB,
0CBOOOXKIAeTCs 10 TOTO MOMEHTA, KOT/Ia HACTYyMaeT CKOJIbKO-HHOYIb 3aMETHOE pacIIMpeHne
BElIECTBA.

[TockonbKy B3pBIBHBIE MPOLIECCH] UIPAIOT BAXKHYIO POJIb HE TOJILKO B BOGHHOM JIEJIE, HO U B
MPUPOJHBIX U TEXHOJIOTUYECKUX CHCTEMaX, B YACTHOCTH, NMPHU MPOBEACHUU I'€OJIOr0-pa3BeI0UYHbIX
paboT, X U3YyYEHUIO MOCBSIIECHO OOJBIIOE KOJINYECTBO TIOCTATOYHO MOJIPOOHBIX U 0OCTOSTEIBHBIX
uccienosanuit [ Annapees, bensie, 1960; baym u np., 1975].

B cBi3u ¢ pa3paboOTKOM TEOPETHYECKUX OCHOB TE€HE3HCa YIIIEBOJOPOJIOB BechMa
aKTyaJlbHOM B TOCIEAHHUE TOABlI cTaja MpoliiemMa AETOHAIMM TSKENbIX YIJIEBOAOPOJIOB Kak
00BSICHEHUE MTPUPOJIBI 3EMIICTPSCEHHI BCIIECTBUE XUMUYECKUX B3PHIBOB B JUTOC(HEPE M BEPXHEH
Mantun 3emumn [KapnoB m ap., 1998; 3yoOkos, 2005]. Ha rmybmne 7-120 KM cCymiecTByeT
SHEPreTUYECKU Oapbep OTHOCUTEIBHO HHUCXOJIAUIMX M BOCXOJSALIMX IIOTOKOB TSIKEJBIX
yriaeBo1opoaoB. B unteppane 60-120 kM 3TOT Oapbep TOCTUraeT MaKCUMaJIbHBIX 3HAYEHUI. 3/1eCh
00bEMHAsi PHEPreTUYecKas eMKOCTh METAaCTaOMIIBHBIX TSKEIBIX YIIIEBOJIOPOJIOB COMOCTAaBUMA C
OHEPreTHYECKOM EMKOCThIO  MOIIHBIX  B3pPBIBUATBIX  BEIIECTB - TPUHUTPOTOIyoJa H
HUTPOIJIMLEPHUHA.

[IponemMoHcTpUpyeM Ha MPOCTOH TEPMOJAUHAMUYECKOW MOJEIH, KaKuM 00pa3oM MOXKHO
paccuuTaTh TEMIEpaTypy, JaBICHUE U XapaKTEPUCTUKU MPOIYKTOB B3pbIBA MPHU aAHa0aTUYECKOM
MpeBpallleHuy  BellecTBa B COOCTBEHHOM oObemMe. B kadectBe  MHUHUMHU3HPYEMOTO
TepMOJMHAMHYEeCKOro moreHmuana mnpumem -S(U,V). Drtor BBIOOp mpepomnpenelieH TeMm
OOCTOSITETLCTBOM, 4YTO MOJECIHUPYEMBIl MPOLIECC MPOUCXOIUT B H30XOPHUUYECKHUX YCIOBHUSX,
KOTOPBIE 33/1al0TCS TIEPBOHAYATILHBIM 00BEMOM METAaCTa0MIIbHOW CUCTEMBL. JHEPTHsI, 3aKIIIOUYCHHAS
B JJAHHOM 0O0bEME METacTaOMIbHON CHCTEMBI, 3TO HE TOJBKO XUMHYECKas SHEPrusi, HO TaKKe
"Tepmuueckasa" v "BHYTpEHHSsI MeXaHUUecKas" dHEprus, KOTOPble COOTBETCTBYIOT MIPOU3BEACHUIO
TS(temmneparypa u sutponus) u PVc orpunarensubiM 3HakoMm [Kopxkuuckuii, 1957]. Ilostomy
Apyrue TepMOJMHAMHUYECKHe (YHKIMM HE JalT CTOJNb IOJHOrO IpejAcTaBieHus 00
HHEPreTUYECKOM 3arace Takoi MeTacTaOMIIbHOW CHCTEMBI.

5.1.6. Cnoco6sl pacuéra, coriacoBaHus U 00pabOTKH TepMOIMHAMUYECKONH HH(OpMaLIUK.

B reoxumuueckux M METPOJOTHMUECKUX HCCIEOBAHUSAX YacTO BO3ZHHKAET HEOOXOIUMOCTh
pacuera HEW3BECTHBIX 3HAYEHMH CBOOOJHOHN »Hepruu oOpazoBaHus ['nOOca coenuHeHMI MO MX
M3BECTHBIM COJEpKaHMUsM B cucteme. IlycTh, Hampumep, B JaHHBIX YCJIOBHSIX TEMIIEpaTypbl U
JaBJICHHUS Mbl 3HA€M aHaJUTHYECKUH COCTaB BOJAHOIO PAcTBOPA, PABHOBECHOTO C MHUHEPAIbHBIM
naparese3ucoM. TpeOyeTcst onpenenuTh CBOOOJHYIO 3Hepruto obpazoBaHus ['mOOca MuHepanoB
aTOro maparenesuca. CTEXHOMETPUUYECKUI COCTaB MHHEPAJIOB MpeArnoiaraeTcsi u3BecTHbIM. Eciu
MBI pacIojaraéM HCXOAHBIMH TEPMOJMHAMUYECKUMH JaHHBIMU, C MOMOIIBIO KOTOPBIX METOIOM
MUHUMH3alUA CBOOOAHOW sHepruu ['mbOca MOXkeM paccuuTarb PaBHOBECHBIM COCTaB BOJIHOTO
pacTBopa, TO 3ajada OIpeaesieHUs] cBOOOJHOM »Heprun obpazoBaHus ['M6Oca MHHEPAJIOB TaKxke
MOKET OBbITh pelieHa. PaccunTaB paBHOBECHE BOJHOIO PacTBOPA, MBI MO YHCJIEHHBIM 3HAUEHUSIM
XUMHAYECKHX TOTEHIMANIOB HE3aBHCUMBIX KOMIIOHEHTOB OINpEAEIMM U CBOOOJHYIO 3HEPTHUI0
oOpazoBanms [ M60ca paBHOBECHBIX ¢ BOJHBIM PacTBOPOM MUHEpaioB. [1o Takoi ke cxeme MOKHO
OIIpeJIeNIUTh CBOOOIHYIO PHEPTUI0 00pa30BaHUs 3aBUCUMBIX KOMIOHEHTOB CHJIMKAaTHOTO PacIulaBa,
PaBHOBECHOTO C Ta30BOM (ha3oid, coaepkamield BCe HE3aBUCHUMBIC KOMITIOHEHTBI, M3 KOTOPBIX
COCTOUT CUJIMKATHBIN pacIliaB.

B ycnoBusix paBHOBecHS Bcel CHCTEMbl XHMHUYECKHE IOTEHIMAIbl HE3aBUCHUMBIX
KOMIIOHEHTOB B TIEpBOM U BTOPO# MoJicucTeMax OyAyT UMETh OJTHO U TO *ke 3HaueHue. [loaTomy o
JBOWCTBEHHBIM pPEIICHHSIM 0a30BOM TOACHCTEMBI MOXHO paccuuTarh (GyHKmmH G, 3aBUCHMBIX
KOMIIOHEHTOB BTOpOH, He0a30BOM MOACHCTEMBI, €CIM HaM H3BECTEH HX CTEXHOMETPUYECKHN
cocraB. DyHkiuu (., jeJ,pacCUUTHIBAIOTCA 1O (OPMYyJaM, KOTOPHIC BBIBOJASATCS W3 ypaBHEHUMN
OOIIEAOCTYITHBIX YPAaBHEHHH.



CrangapTHbie

TEPMOANHAMHNYCCKUC

byHKINH:

SHTAJIBITHS,

SHTPONUSIU

n300apHo-

M30TEPMUYECKUI MOTEHIIMAl B3aUMOCBsI3aHbl. [103TOMy 10 IByM M3BECTHBIM TEPMOAMHAMUYECKUM
rnapameTpam BCerjia MOKHO PacCUMTaTh TPETUM. DTa onepalnusi OUYeHb BaKHA BO BHYTPUCUCTEMHOM

corjiaCoBaHHNu
TEPMOIAUMHAMHUYCCKUX

TEPMOJUHAMHUYCCKUX
XapaKTCPHUCTUK B

byHKIHH,
ciryyae,

TCPMOAUMHAMHWYCCKUX IMOTCHIIMATIA.

TaKXXe B
KOrja

pacuere
U3BECTHBI  JIBa

HEHU3BCCTHBIX
CTaHAApPTHBIX

5.2 Pa3jenbl AMCUMILUTHHBI M MEKIUCIUTIIMHAPHBIE CBSI3H € MOCJIeTYIOIHMH JIUCHUIIIHHAMEA

HanmMmeHnoBaHue o
Ne S — NoNe pazniennoB v TemM JaHHOU JUCLMILIMHBI,
n/m HEOOXOIUMBIX IS U3YUEHHUS OCIIE WX JUCILUAIINH
JUCLUILINH A A ya JLYTOIX JtHCh
1. | CoBpeMeHHBIE IPOOIEMBI 512 151315141515
re0JIOTUHU
o | Hedrenpomeiciosas 51.1 51.4
reOXUMHUS
3 | Feomopdonorus u 51.3.|514|515
YETBEPTUYHAS T€OJIOTHS
OcHOBBI pa3paboTku
4 MECTOPOXACHUN HePTH U 5.1.3. 5.1.5|5.16.
rasa
5.3. Pa3gennl 1 TeMbI AUCHUILIMH U BUALI 3aHATHI
Ne Buasl 3ausaTHi B yacax
HawnmenoBanue
n/ HanmeHnoBanue Temsl Jlex | IIpakr. JIab. Bceer
pasnena Cem. CPC
I II. 3aH. 3aH. 0
O6mine cBemenuss 0 | OCHOBHBIE COOTHOIIEHHUS
1. | 3akoHax TEPMOJIMHAMUYCCKUX 2 4 10 16
TEPMOIMHAMHUKH. BEJIMYHH
XapakTepucTuka MeTtopbt pacuéra
COBPEMEHHBIX 3HAYEHUI
o | TIPOTPAMMHBIX TEPMOJUHAMHYECKHUX 4 6 12 29
" | KOMITJIEKCOB (PH3UKO- | MTOTSHITMAIOB npu
XHUMHUYECKOTO BBICOKHX TeMIIepaTypax
MOJICTTUPOBAHUS M TaBJIECHUAX
Pacuér PaBHOBECHOI'O
CaeneHus o
DOFDAMMHOM COCTaBa CUCTEM METOIOM
3. porp MUHHMH3ALIHA 2 4 10 16
KOMILIEKCE
TEPMOJUHAMHYCCKHX
«Cenekrop»
MOTEHIIHAIOB
OcobeHHoCcTH
NpUMEHEHUS
P MeTtonapl
MIPOrPaMMHOTO .
TEPMOIMHAMHYCCKOMN
koMIuiekca CenekTop
00paboTku
4 | X  MOAETMPOBAHUIO 2 6 10 18
9KCIIEPUMEHTATBHBIX
MPOLIECCOB
MaHHBIX B TEOXHUMHH U
dbopMupoBaHus
MIETPOJIOTHH
TSKEIIBIX
YTJIEBOJIOPOIOB
IIpuMepsl HccaeIOBaHUS
Mertoasl U crocoObI PUMEp A
MOJIEIMPOBAHUSA ¢ TOMOIIBIO
5 P TEPMOJAMHAMUYECKUX 2 4 12 18
METaCcTaO0MIbLHBIX o
o MoJieJen ¢busuko-
paBHOBECHIA .
XUMHYECKUX SIBJICHUH




[IpakTnueckue 3aHATHA,
MOCTPOCHHE  TPa(HKOB,
OTpaXKAIOIIUX
B3alMOCBS3b
PaBHOBECHOI'O COCTaBa U
HE3aBHCHUMBIX
apaMeTpoB
CUCTEMBI

CnocoOsl  pacuera,
COIJIaCOBaHUs "
00paboTKu

TEPMOJIUHAMUYECKOMN

HMH@OpMallnn
(1) pMall COCTOAHUA

10 16

5.4 IlepeyeHb JeKIMOHHBIX 3aHATHI

n/a

HaumenoBanue
HCIIOJIb3YEMbIX
TEXHOJIOTUH

Ne paznena u tembl
JUCIUTIAHBI

Tpyn
OEMK
OCTh
(dachl

O1eHOoYHBIE
CpeacTBa

dopmupyem
ble
KOMIIETEHIIH
u

3amaud pacuera MapaMeTpoB
PaBHOBECHOTO COCTOSIHUS
peanbHBIX

TEePMOJMHAMUYECKUX CHCTEM

MynpTUMEANA-TTPOEKTOD,
BHJICO3AMKICH

ceMHap

I1K-14,15,

XUMUYECKUH TTOTEHIHAT KomnbroTepHslii ki1acce

orpoc

I1K-14,15,

TepMoanHamMu4eckui aHaInu3
CUCTEM TIIpU  MOBBIIICHHBIX
3HAUEHUSAX TeMIepaTypel U
JaBJICHUS

MynpTUMEAA-TTPOEKTOD,
BHJICO3AMKICH

OIpoc

[1K-14,15,

ATIpoKCUMAIIHS
TEPMOJMHAMUYECKUX
GyHKIHN ra3000pa3HBIX
BemecTB. IIporaosmpoBanue
TEPMOJMHAMUYECKUX CBOHCTB
WHJIMBHIyaJIbHBIX BEIIECTB

KomnbroTepHslii kitacce

nabopaTopHas

pabora

I1K-14,15,

Pa3zpaboTka METOHOB OIIEHKH
BIIMSIHUS HMOTPENIHOCTEN
mapaMeTpoB  Mojelned  Ha
pe3yIbTaThI BBIUHCIICHUH,
CO3JaHHEe  aNTOpPUTMOB U
IIporpamm, TIO3BOJISIONIIX
pEeINTh YKa3aHHYIO 33734y

KommnsrorepHslii kinace

ceMHUHap

[1K-14,15,

OCHOBHBIE 3Talbl Pa3BUTUS
METOJIOB ¢busnko-
XMMHUUYECKOTO MOJICIMPOBAHUS
(ucropmueckas CIIpaBKa).
MeTtoanueckue u
TEOpEeTHYECKNE BOIIPOCHI,
CBSI3aHHBIE C HCIIOJIb30BAHHEM
39BM B (pU3NKO-XHMHUYIECKOM
MOJIJIMPOBAHNHU B T€OXUMHHU.

MyneTuMeana-1poeKTop,
BUJIC03aIH

orpoc

I1K-14,15,

MuHUMH3AIHS SHEPTUH
I'n66ca (cpaBHUTENBHOE
OIMCaHue CYIIECTBYIOIUX
MIpOTpamMMm) ITonsTue
OTKPBITBIX M 3aKPBITHIX
CHCTEM o J.C.
Kopxxunckomy. IIpunnun
CTaOUILHOTO,
METacTabMIBHOTO,
YaCTHYHOTO paBHOBecHS,
pacuer HEoOpaTUMOM
SBOJIOLMHM  T€OXUMHUYECKUX
cucreM. OOparHble ¢usnko-

MynsTUMeAna-TTPOEKTOP,
BUE03aI1

CeMUHap

I1K-14,15,




XHUMHYCCKHUEC 3aJa49U.
OcoOeHHOCTH ~ TIPUMEHEHUS
IIPOrPaMMHOTO KOMILIEKCa .
8 | «Cenexrop» « | KOMITBIOTEpHBIH Ki1ace 1 HagOPaTOPHa’I I1K-14,15,
MOACJINPOBAHUIO I'eoJIoro- pa oTa
TCOXNMHUICCKUX ITPOLECCOB.
OOBEKTHO-OPUEHTHPOBAHHAS
oubnmoreka UIS  CO3MaHHUA
cpeacTB
9 TCPMOANHAMIICCKOTO KOMITHIOTEPHBIN Ki1a 1 ompoc [1K-14,15,
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TepMoguHAMHUYECKOE M
OJICIIUPOBAHUE B
T€OXHMUHU: TEOpHs,
aJIrOPUTMBI,
IPOrpaMMHOE
obecrieueHue,
PUIOKECHUS;. -
HoBocubupck I'eo,
2010. - 287 c.

Yyonenxko,
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bin/irbis32r_11/cqiirbis
32.exe?LNG=&7211D
=&|21DBN=IRCAT&P
21DBN=IRCAT&S?21S

STSSSII:;HM TN=1&S21REF=3&S2
Hpo ccca  xax | MoAemuposanue | (bopMHpoBaT 1FMT=fullwebr&C21C
Xgp;lKTepI/ICTI/IK reoJIOrHYecKHX . p Mlz)nem, OM=S&S21CNR=20&
15-20 | a IponeccoB HpeBpareHus SZlPOlZO_&S_21P02=O
IPUMEHEHHEM &S21P03=M=&S21ST
OTHOCHUTEIILHOT am¢pudonuTa B | 5_
KOMIIBIOTEPHBIX . R=
0 BPEMCHU I'PaHUTOTHEHC.
o porpaMm TepmonunamMuueckoe M
B3aMMOACHUCTBU
0JIeIMPOBAHNE B
s TIOJICUCTEM.
reOXUMUH: TEopHs,
aJITOPUTMBI,
HpOrpaMMHOE
obecreucHue,
HPHUITOKEHHS;. -
HoBocubupck I'eo,
2010. - 287 c.

6.2. MeTonnyeckue yKa3aHusi 10 OPraHM3alul CAMOCTOSITEeILHOH padoThl CTY1€HTOB
CamocTtosaTenpHas paboTa CTYIEHTOB MPOBOMATCS ISl 3aKPETJICHHS OCHOBHBIX pa3JeioB
TaHHOW AuCcHHIUIMHBL CrenuaimcraM B 00JIacTH HEPTSHOW TEOJOTHHM IMPUBUBAIOTCS HABBIKU
cUcTeMaTu3aluu (PakTHUYeCKOro MaTepuana, MOTydeHHs] Ha 3TOM OCHOBE BBIBOJOB 00 YCIOBUSAX U
MexaHM3Max 00pa3oBaHus raza U He(TH.
MonenrpoBaHue OCYIIECTBISIETCS HA IPOrpaMMHOM KoMIekce «CeneKkTopy
[Ipexkne dYeM MPUCTYNUTh K  MPAKTHYSCKOMY MOJCITHPOBAHUIO, CTYICHT
chopMyIUpOBaTh OTBETHI Ha CIEAYIOUINE BOIPOCH:
KaKOB XMMUYECKUN COCTaB UCCIIenyeMoro o0bekTa (HeTH u rasa)
13 KaKuX BEIIeCTB (KOMIIOHEHTOB, MUHEPAJIOB, COSAMHEHUI ) COCTOUT MCCIICTYeMBbI OOHEKT?
KaKOBbl HE3aBHCHUMBIC TapaMeTphl CYIIECTBOBAHHS MOJEIHPYEMON CHCTEMBI (TeMIieparypa,
o0beM, JaBJICHUE U T.1.)?
KakK B3aUMOCBsI3aHa CHUCTEMa C OKpYKarolen cperon?
OTKpBITa OHA WJIU 3aKPBITa, M, €CTH OTKPBITA, TO B OTHOIICHUN KaKHX MapaMeTPOB COCTOSHUS?
Ha w©HauvanpHOW cTagum oOpraHW3alid CaMOCTOSTENbHOH pabOThl CTYACHT JOJDKEH
copMynHupoBaTh 3agady WCCIEIOBAaHHSA. 3aTeM IPOU3BOIMTCS ONHMCAHUE BHEIIHUX YCIIOBHH
(HE3aBUCUMBIX TapaMETPOB COCTOSHUS), BKOTOPON HAXOAUTCS CHUCTEMA, €€ XMMHUYECKUU COCTaB.
3arem ¢opmupyercs Habop (a3, oOpa3oBaHHE KOTOPBHIX BEPOSATHO B JaHHOM cucteme. Tpedyercs
TaK)Ke ONpPeAeTUTh, KaKue mapaMeTpbl CHCTEMbI HEOOXOIUMO PaCcCUUTATh.

JOJIKEH
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3arem cnexyeT opMHUpOBaHHE MOJIENH, OMUCAaHHOE B ydeOHOM mocooun (beramnckwmii B.A., Vicaes
B.IIL., TynuneiH A.A. ®U3MKO-XMMHUYECKOE MOJCIMpPOBaHHWE B HedTerazoBoil reoxumuu. Y. 2.
Mopenu rereporeHHbIX cucteM: YuyebHoe nocodue. — Upkyrck: Upkyt.yn-1, 2004. — 158 c.)
7. IlpumepHasi TeMATHKA KyYPCOBBIX padoT (IIPOEKTOB)

Hanucanue KypcoBbIX paboOT HE IPEAYCMOTPEHO YUEOHBIM IJIAHOM
8. YueOHo-MeTonu4eckoe 1 HH(POPMAIHOHHOE 0O0ecTiedeHUue TUCIUIIJINHBI :
a) OCHOBHasI JIUTEpaTypa
1. Yyonenxo, K.B.http://ellib.library.isu.ru/cqi-
bin/irbis32r_11/cqiirbis_32.exe?LNG=&Z211D=&121DBN=IRCAT&P21DBN=IRCAT&S21STN
=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P0
3=M=&S21STR= TepmMoauHAMHUYECKOE MOICTHUPOBAHNE B TEOXUMHUH: TEOpHUs, alTOPUTMBHI,
nmporpamMmmHoe obecrieuenue, npuioxkenus; pea. B. H. Illapanos ; Poc.akan. nayk, Cub. oTa-Hue,
Wu-1 reorp. - HoBocubupck : I'eo, 2010. - 287 c.

2. Asuenko O.B.,Yynnenko K.B., AnekcanmpoB W.A. OcHOBBI (PH3UKO-XUMHUYECKOTO
MOJICTTUPOBaHUsI MUHEpaIbHBIX cucteM / M.: Hayka, 2009. — 229 c.
3. HImuom QK. U.B. Pacunahttp://ellib.library.isu.ru/cqi-

bin/irbis32r_11/cqiirbis_32.exe?LNG=&7211D=&121DBN=IRCAT&P21DBN=IRCAT&S21STN
=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S5S21P01=0&S21P02=0&S21P0
3=M=&S21STR= OcCHOBBI MOJICTUPOBAHUS U ONTUMHU3ANNHN (PU3HKO-XUMHUECKUX TIPOIICCCOB:
yueb.nmocobue / Upkyrckuii roc. yH-T, Cubupckast akaj. mpaBa, 5KOHOM. U ynp. - Mpkyrck : M3a-Bo
Ury, 2012.-359c.
4. Dpenkens ., Cymum b.http://ellib.library.isu.ru/cgi-
bin/irbis32r_11/cqiirbis_32.exe?LNG=&7211D=&I121DBN=IRCAT&P21DBN=IRCAT&S21STN
=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S5S21P01=0&S21P02=0&S21P0
3=M=&S21STR=IIpuHIMNIBI KOMIIBIOTEPHOTO MOJICIIMPOBAHUS  MOJIEKYJSIpHBIX ~cucteM. OT
JIITOPUTMOB K mpuioxeHusm / M. : Hayd. mup, 2013. - 559 c.
0) 10MOJIHUTEJIbHAS JINTepaTypa
1. Kaeanosuu b.M. TexHonorus TepMOJIMHAMUUYECKOTO MOAeIUpoBaHus. Penykuus mozeneit
NBIDKEHUS K MozensM nokos /Poc. akan. Hayk, Cu0. ota-uue, MH-T cuctem >HepreTuku um. JI. A.
Menentbesa . - HoBocubupck : Hayka, 2010. - 236 c.
2. 3ybkos B.C.http://ellib.library.isu.ru/cqi-
bin/irbis32r_11/cqiirbis_32.exe?LNG=&721I1D=&I121DBN=IRCAT&P21DBN=IRCAT&S21STN
=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P0
3=M=&S21STR=Tepmoaunamuyeckoe moaenupoanue cucremsl C-H-N-O-S B PT-ycrnoBusx
BepxHel ManThH / Upkyrckuii roc. yH-T . - Upkytcek : U3a-so UI'Y, 2005. - 179 c.
3. Tynuyoin  A.A., Myxemounosa A. B., Buuunckuii B.A.http://ellib.library.isu.ru/cgi-
bin/irbis32r_11/cqiirbis_32.exe?LNG=&7211D=&121DBN=IRCAT&P21DBN=IRCAT&S21STN
=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S5S21P01=0&S21P02=0&S21P0
3=M=&S21STR=IToaroToBKa TEPMOJUHAMUYECCKHNX CBOWCTB WHIUBUAYAIbHBIX  BEIICCTB
K (PU3MKO-XMMHUYECKOMY MOJIETUPOBAHHUIO BBICOKOTEMIIEPATYPHBIX TEXHOJOIMUYECKUX MPOLECCOB /
N3n-8o UT'Y, 2009. - 303 c.
4. Kpaiinos C.P. T'eoxumus noazemusix Boj/ C.P.Kpaiinos, b.H.Psixenko, b.H.IlIBer. — M.:
Hayxka, 2004. — 678 c.
B) IpOorpaMMHoe odecrevyeHne

WindowsProfessional XPSP3 / Windows 7/8/10, MSOffice 2003-2010; wmoaemupoBaHwe
IIPOM3BOJUTCS HA IPOrpaMMHOM Komiuiekce «Cenektop-C»
r) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC U IIOMCKOBbIE CHCTEMbI
Hayunas 6ubnmoteka Poccuiickoro rocynapcTBEHHOTO yHHMBepcuTeTa He(pTH M raza um. .M.
['yoxuHa — Www.gybkin.ru
Hayunas 6ubmmorexa MI'Y — www.lib.msm.su
OnekTpoHHass OubOmuoTeka MOCKOBCKOIO TOCYAapCTBEHHOTO  YHHUBEPCUTETa 3KOHOMUKH,
cratuctiky U nHpopmaruku (MI'YDICull) — www.ibc.mesi.ru
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://www.gybkin.ru/
http://www.lib.msm.su/
http://www.ibc.mesi.ru/

bubnunoreka Cankr-IlerepOyprekoro yauBepcutera — Www.unilib.neva.ru

Hayuno-texuuueckas 6udanorexka Cudbl' TY — www.lib.sibstru.kts.ru

Poccuiickas 'ocynapcrBenHast 6ubanorexa — WWW.ISl.ru

['ocymapcTBeHHast MyOJIMYHAs HAYYHO-TEXHUUECKass OnbinoTeka — WWw.gpntb.ru

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

Bcepoccuiickas rocyaapcTBeHHas OMOIMOTEKa HHOCTpaHHOM TuTepaTypbl — WWW. libfl.ru

bubnnoreka AxagemMuun Hayk — WWW.Spb.org.ru/ban

HanmonanbeHast a5ektponHasi 6ubimmuorexka — Www.nel.ru

bubmmorexka BHUMODHI - www.vniioeng.men.ru

Bcepoccutickuii  MHCTUTYT Hay4yHOW wuWHGOpMauu 1o TexHudeckuMm Haykam (BUHUTH) —

www.fuji,viniti.msk.su

Poccuiickas HanpoHaabHas oubnmuoreka, r. Cankr-Ilerepoypr — www.nlr.ru

I'eonorus vedtu u raza — www.geoinform.ru

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

HedTstroe xo3siictBo — Www.0il-industry.ru

HedTerazosas BepTukaib - WWW.NQV.ru

OilGasJournal — www.ogj.com

HedrePoccuu. Oil of Russia — www.press.lukoil.ru

Hed1p 1 karmuran — www.oilcapital.ru

Hedts, ra3 u mpaBo — wWww.oilgaslaw.ru

TOK Poccun. HedrerazomoOpiBaromass u HedrenepepadarbIBaromias MPOMBIIUIEHHOCTE —

Www.ratex.ru

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

MupoBast sHEpreTUdecKas moJIuTHKa — WWW.Wep.ru

MuHepanbHbie pecypcbl Poccun. DkoHOMEKA U ynpaBiieHre — WWW.geoinform.ru
Geological Society of America Bulletin — www.geosociety.org/pubs/journals.ru

9. MaTtepuaibHO-TEXHUYECKOE ODecreyeHne T CHUIIUHbI

KomnbroTepHslil kinacc reosoruueckoro (axynprera (aya. 221). B komnbroTepHOM Kitacce
YCTAaHOBJIEH DJIEKTPOHHBIM BapuaHT «ATiac BceX HEPTEra3oBbIX MECTOPOKICHUI MHpay
MillenniumEnergyAtlasThePetroleumEconomistLTD. 2000 r. MyabTUMEIUIHBIA MTPOSKTOP,
HOYTOYK, 9KkpaH. OBepxen U cepusi KONMMM (PparMEHTOB JUIsl JAEMOHCTpalUUi K J1abopaTOPHBIM
3aHATUAM.

10. O0pa3oBaTesibHbIEC TEXHOJIOTHH:

1. TIpumeHsieTcst BTOpOil THUIT 00pa30BaTEbHON TEXHOJIOTHH - «IPENoJaBaTelb - ayJUTOPUS
T.e. Jauanorudeckas ¢opma oOpalleHus ¢ IeJbl0 MOOWIM3allMM, MPOCBEIICHUS B KOHTEKCTE
npodeccuoHabHON HarnpaBieHHOCTH. OcHOBHAs (hopma OOIIEHUS ¢ OOJBINION ayAUTOPUEH JICKIIHSL.
IIpy TakoM THIle BaXKHYIO DPOJIb UIpaeT MOMEHT palMOHAJIBHOW IMOJAauyMd Marepuansa U HOBOU
uHbopMaKU. DTOT THIT AyJUTOPHOTO OOyUSHHs XapaKTepeH Ui BhICIIeH mKoibl. Ha cemuHapax
BO3MOKHO IPUMEHEHHE TPETHETO TUIA «YUUTEJb - TPYIIay, ¢ HEMOCPEACTBEHHOW KOMMYHHKAIMeH
MEX1y TPYIIOoil 00yJaeMbIX.

11. Ouenounsbie cpeacra (OC):
11.1. OneHo4HbIe cpeacTBa I BXOAHOI0O KOHTPOJIS
OLCHOYHBIM CpPEACTBOM JUId BXOJHOTO KOHTpOJII OakajgaBpOB T'€OJOTMU  SIBISETCS

co0eceoBaHuE.

11.2. OuneHo4yHble CpeAcTBA TeKylWero KOHTpoas ¢opmupywrcs B coorBercreuu ¢ JIHA
YHUBepCHTeTA.

Ha3nauenue ux — BbISIBUTH C(OPMHUPOBAHHOCTH OOIIEKYIBTYPHBIX () M MPO(ECCHOHATBHBIX
kommereniwii ([1K-14,15). YuuThIBaeTCsl MOCEIIaEMOCTh W YCIIEBAEMOCTh 3a aTTECTAIMOHHBIN
(S0 (i}
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11.3. OneHoyHble cpeacTBa I NPOMEKYTOYHOM arrectanuu (B (opme 3K3amMeHa HIH
3auera).
®opma UTOrOBOTO KOHTPOJIS M0 JAHHOW JUCLMIUIMHE — 3a4€T C OLIEHKOM.

Marepuanbl [1Jisi NpPOBeJeHMs] TeKYyIIero M IPOMEKYTOYHOIr0 KOHTPOJIA 3HAHMH
CTY/ICHTOB:

Ne Komnerenimu,
H\;I Bun xonTposns KonTponupyemblie TeMbl (pa3aesbl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIHPYIOTCS
. MOJITOTOBKA TECTOBBIX buzuko-
1 Texymui KOHTPOJIb . I1K-14,15
XUMHUYECKHX MoJIesei
2 Wrorosas arrectauus BOIIPOCHI K 3a4€Ty I1K-14,15

JleMOHCTPALMOHHBIH BAPHAHT (PU3MKO-XUMHYECKOH MOJe/IH
1. Mozienb 10K 1€BOM BOJBI.

2. MOJIeITb BOCXOJISIIETO YTICBOJOPOIHOTO (IIIOHIA.

3. MoJieNb aBTOKJIABHOT'O pOCTa KBapla.

4. MozieNIb PACTBOPEHHUS OPraHUYECKOIO BELIECTBA.

5. Mozaens pOpMHUPOBAHUS JTATEPUTHOM KOPHI BHIBETPUBAHMUSL.

BOIIPOCHI K 3AYETY
1. [TonsiTHE O MOAEIMPOBAHNUN U MOJENSAX B TEOXUMHUHU.
Metoauyeckue M TEOPETUYECKHE BOIIPOCHI, CBSI3aHHBIE C HCHOJb30BaHMEeM OBM B ¢usuko-
XMMHUYECKOM MOJEIUPOBAHUM B TEOXUMUM.
OCHOBHBIE MOJOXKEHUS XUMUYECKOU TEPMOJUHAMUKHY.
IIpenmer TepmonnHaMukud. O HEKOTOPBIX TEPMOJAMHAMUYECKUX NOHATHUAX U TepMHHax. [lone3Hsle
(hopmasbHBIE COOTHOIIEHUSI.
TepmoauHaMuyeckue MOTEHIMANbI, (PU3NYECKHE KOHCTAHThI, €AUHUIIBI U3MEPEHUs, 0003HaYeHN,
CTaHJIapTHbIE COCTOSHUA. VICTOUHMKH, MOTPEIIHOCTh M COTJIACOBAHHOCTH TEPMOIAMHAMHUYECKOMN
uHpOpMalnu.
TeopeTnueckne OCHOBBI pacyeTa (PU3NKO-XMMHUYECKUX PABHOBECHHM B CJIOMXHBIX MHOTO()a3HbBIX
reTepOreHHBIX CUCTEMAX.
OcHOBHBIE 3Tambl Pa3BUTHUS METOJOB (PU3UKO-XMMHYECKOIO MOJEINPOBAHUS (MCTOpUYECKas
CIIpaBKa).
Metoauueckne M TEOPETUYECKHE BOIIPOCHI, CBSI3aHHBIE C HCHOJb30BaHMeM OBM B ¢usuko-
XMMHUYECKOM MOJETHPOBAHNUHU B HE(PTEra30Boil reoXMMHUH.
Munumuzanus sHeprun ['m66ca (CpaBHUTEIHFHOE ONMKMCAHKUE CYIIECTBYIOIIUX MMPOTPAMM).
ITonsTHE OTKPBITHIX U 3aKpBITEIX cucTeM 110 J[.C. KopkuHckomy
[IpuHnun cTabWIBHOTO, METacTaOMJIBHOTO, YAaCTHYHOTO PABHOBECHS, pacyeT HEeoOpaTuMon
IBOJIIOLIMH T€OXUMHYECKUX CHUCTEM.
OOpatHble (uU3NKO-XxUMHUECKHe 3anadyd. (BpiieneHue yeThipex KIAaccoB OOpaTHBIX (U3HUKO-
XMMHUYECKHX 3a/1au.).
HUcxonnple  TepMOAWHAMUYECKHE  JaHHbIE. METOAsl  TEPMOJAMHAMHYECKON  00paboTKu
HKCHEPUMEHTAIbHON JaHHBIX B T€OXMMHUHM U meTpoyoruu. (Pacder mo MeToay BTOpOro 3akoHa
TEPMOJUHAMUKH, PACUeT [0 METOAY TPETHEro 3aKOHA TEPMOJIMHAMUKH. )
CornacoBaHue, pacueT, KOPpEKTUPOBKA TEPMOJIMHAMUYECKUX CBOMCTB MHINBUIyaJIbHBIX BEILECTB.
(CornacoBanue mocCieI0BaTENbHBIM WM LIEMOYEYHBIM MeToJoM, Meroa [opmona.) Brsibop
KpuTepuss  corjnacoBaHusd.  KpuTuueckuid  aHaJIM3 U ONTHUMAJbHOE  COIJIACOBAaHHE
TEPMOJUHAMHYECKUX CBOMCTB MHINBUAYAIbHBIX BEILIECTB.
CBobonHas sHeprus no ['ub6cy, MeTo bl pacuera 3HaAUCHUH TEPMOJIUHAMUYECKUX TMOTEHLIUAIOB B
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VCIOBMAX BBICOKMX TeMrepatyp. (OpPMEI TPEICTABICHUSA 3ABHCHMOCTH TEIUIOEMKOCTH OT
TEMIIEpaTypsl.
Heroudnky v 0a3bl TEPMOIHHAMHYECKAX JAHHBIX (OCHOBHBIC TpeGoBaHus GazaMm Ti.) KIIOUEBbie H
JazucHbIE TEPMOIHHAMHYTCCKHAC BCITHYHHEI (llp()C‘l'ble BeLIeCTBA, JIEMEHTEL. OKHCJTH.)
Mero010r1us MOCTPOSHHS MOJCTH H ONpCACICHHE 3a4ady MOAENMPOBAHHSA.IOCTAHOBKA 3a1adH:
BHO0P 3aBHCHMBIX H HE3aBHCHMBIX MAapaMCTPOB COCTOSAHHS CHCTEMb, THII MOJIEJH: CHCTEMA,
METECHCTEMA, PeakTop.

.f\/lczacrafinmmoe PaBHOBECHE. Bbl60p MHHHMH3HPYCMOTO TCPMO/IHHAMHHYECKOI'0 NOTECHIHAIA.

Mexondple nanHple: BEIOOP HE3AaBHCHMEBIX KOMMOHEHTOB H XHMHYECKHH COCTAB CHCTEMBL, BBIOOP
haz 1 3aBHCAMBIX KOMIIOHEHTOB. JIONIOJIHHTEIbHbIE OrPAHHUCHHS.

[ eOXMMHUYECKHE NPHIOKEHHS: PUHKO-XHMHUYCCKHC MOJCIH MPHPO/IHBIX IIPOIECCOB.
VicesieloBanue TEPMOAMHAMMYECKOH Mozemu yctolumBocTH cucrembl C-H B P, T - yCioBHsX
3eMHOR KOPBbI.

Mcenenopanue  TEPMOIMHAMHYCCKOH MOZEmH  npeo0pa3zoBaHHs OPraHMuecKoro BeEIIeCTBa B
cucreme “Boanstit Pactsop - ITopoast - Hedrs - Keporen™.

Viccrienosanne BiusHWsS napimaibHoro jasieus CO) U OKHCIHTENBHO-BOCCTAHOBHTEILHOTO
{OTeHIHANa Ha npeo0pa3oBaHie OPraHHYEeCKOr0 BCIICCTBA.

Pacyer cocraBa rHAPOTEPMABHBIX PACTBOPOB H PACTBOPEHHBIX B HHX Ia30R B 3aBucHMocTH oT P, T
- YC10BHH 36MHOH KOPBI H COCTaBa BMCHIAIOLINX MOPO/L.

ObpaboTka H HHTEPIPETANHS PC3YILTATOB (UIMKO-XUMHHECKOTO MOIETHPOBAHHS.

XuMHYECKHE TOTCHIHATE HE3aBHCHMBIX KOMIIOHEHTOB KaK HHCTPYMEHT KOPPEKTHPOBKH M pacyeTa
TICH3IBECTHLIX TEPMOJIHHAMHYECKHX ITOTEHIMAIIOB 3aBHCHMBIX KOMIOHCHTOB.

Crenenns NPOTEKAHHUs NPOIECCa KAK XAapPAKTEPUCTHKA OTHOCHTEIBHOTO BPCMCHH B3aHMOICHCTBUS
IIOJICHCTEM.

TepMONMHAMHYECKOE MOJIENMPOBAHME B YCIOBHSAX HEONPEICICHHOCTH BBEACHHC B INpobieMy.
orpemuocTy HCXOJTHOH TEPMOIHHAMHYECKOH HidopMaIHu. [peamecraytomue
paboTeLupeniaraeMpii  DoaxoA. GOPMYTHPOBKA H 3aJaHHE HHTEPBAIOR HEOIPE/ICIEHHOCTH,
KPHTEPHH BHIOOPA ONTHMAIBHEIX PCHICHHH.

26.  Pabora c¢ Oazamm pmammeIx IIK “Cerexmop-C'"' pacuder TepMOJMHAMHYECKHX CBOMNCTB.

[epeannpokcumanis ypaBHEHHH TEIOEMKOCTH 0COOCHHOCTH.

PazpaboTupkm:
% mouent B.A. beranuckuii

Mporpamma paccMOTpEeHa Ha 3aceJaHHH Kadeaphbl TCOXHMUH

«2l»_€3 2019r.

TTpotoxos Ne 4 3as. Kaenpoii ()

npod. C.IL Ilpamuna

Hacrosmas mnporpaMma, He MoOKeT ObITH BOCHPOH3BeJdeHAa HH B Kakoil gopme Ge3
1PE/IBAPHTEIBHON0 MHCHMEHHOr0 pa3penienns Kadeapbi-pazpadoTaHKa MPOrpaMMbL.



