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1. lean u 33724y TUCHHUILTHHDI.

Menn:

- OCBOCHHE TEOPETHUYECKHUX OCHOB T'€OJIOr0-TEOXMMHUYECKOr0 METO/a aHajM3a YIrJIeBOJAOPOIHBIX
CHCTEM; - IPUOOpPETEHUE MPAKTUYCCKUX HABBIKOB IPUMEHEHUS METOoAa 0ACCEHHOBOrO MOJICITHUPOBAHUS
IIPH PEIICHUHN PErHOHAIBHBIX, TOMCKOBBIX U Pa3BEIOYHBIX 33/1a4 B HEPTEra30BOM I'e0JIOTHH.

3agaum:

- MI3Y4YHTh OCHOBBI cOOpa U Mo 00pa HEOOXOAUMOTO H JOCTATOYHOTO UCXOAHOTO MaTepraia (JaHHbIX) JUIs
NPOBEICHHUsI OACCEHHOBOTO MOJICTTUPOBAHHS;

- I3YYUTh AITOPUTMBI IOCTPOEHUS T'€0JIOT0-T€OXUMUYECKUX MOJIENIEH

- O3HAKOMJICHHE CTYACHTOB C OCHOBAMH TEPMOAMHAMHKH ISl peIIeHUs (HU3UKO-XUMUYECKHX
po0JIeM B TEOXUMUU;

- 00y4eHHE MPEICTABICHUIO MOJIEIeH T€OXUMUIECKIX MTPOI[ECCOB B TEPMUHAX TEPMOJUHAMUKH, a
TaK)Ke METOZaM 00pa0OTKH SKCIIEPUMEHTABLHBIX IAHHBIX;

- QaHAJIU3 TeOJIOTUYECKOM HH(OPMALIUU, HHTEPIIPETAIUS PE3YIbTATOB M (hOPMYIHMPOBKA BHIBOJIOB.

2. MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOII BO

2.1. Yyeonas mucoumumaa 2JIK.JIB.04.02 MoaenupoBanue OacceliHOB M HedTerasoOHOCHBIX
CHCTEM OTHOCHTCS K DJIEKTUBHBIM JIHCIIUIIIHHAM.

2.2. lis M3ydeHUs JaHHOM Y4eOHOW IUCHUIUIMHBI HEOOXOIWMBI 3HAHWS, YMCHHS W HABBIKH,
dbopMupyemMbie TPEANICCTBYIONMMH AUCIHUIUTHHAME . «XuMmus», «OO0mas reonorus», «Duzmueckas
XUMUSD.

2.3. 3HaHMs, YMCHHS M HaBBIKH, (OPMUPYEMbIC JaHHOW Y4E€OHOH AMCIMIUIMHOW, HEOOXOIUMBI
JUTSL HAITMCAHMS U 32K Thl BBITYCKHON KBaIM(PHKAIMOHHON pabOTHI.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JUCHUIIJINHBI

[Iporecc ocBOCHUS AMCIMILTAHBI HANpaBlieH Ha (JOPMUPOBAHNE KOMIIETEHIIHI B COOTBETCTBUHU C
OI'OC BO u OIIBO no nporpamme cneunanurera 21.05.02 Ilpuknaanas reosorus:

Hepeqeﬂb IVIAHUPYEMBIX pPe3yjJabTaToB oﬁyqe}mﬂ Mo JTMCIUIIJIMHE, COOTHECCCHHBIX C
HHIUKATOPAMU JOCTUKCHUSA KOMIIETEHIIH I

Komnerenuus HNupukaropsl Pesyabrarsl 00yueHust
KOMIIeTeH LU




MK-2
Cnocoben camocmosamenbHo
unu 6 cocmase
npPOU3B00CMEEHHO20
KOJLIeKMUBA OCYUWeCmaIsims
cOop u ananu3 OAHHLIX OJisl
cocmaeieHusi Oom4emos no
Pe3yIbmamam 6binoIHeHHbIX
HAY4YHO-UCCTIe008AMENbCKUX
pabom unu ucciedo8aHull

NIKnk-2.2
Ocywecmensem
CaMOCmMosAMenbHO UlU 8
cocmaee
NpPOU3E00CMBEHHO20
KOJLIeKmuea coop u anaus
OAHHBIX OJis1 NOO2OMOBKU
2e0102UYeCKUX OMYemos no
pe3yrbmamam
8bINOJIHEHHBIX HAYYHO-
uccuedo8amenbcKux pabom

3HaTh TMpaBUIa TOCTAHOBKU H
MIPOBEICHUS reosoro-
TCOXHUMHUYECKUX HUCCIICIOBAaHUMN
- O0COOEHHOCTH HWHTEpHpeTaluu
JTAHHBIX XHUMHYECKOTO,
MUHEPAJIOrH4eCKOro,
neTporpapuuecKoro aHaIu30B;
Ymernb 00pabaTsIBaTh
MOJTy4YCHHBIC pe3yNbTaThI,
aHAJM3UPOBATh W OCMBICIIUBATH
UX ¢ y4éTOM  HMMEIOIIUXCS
JTUTEPATYPHBIX TaHHBIX;
- MPEICTABIISITh
BEITIOJIHEHHON paboTel B BHIE
ot4éToB, pedepaToB,  CTaTeu,
0o(hOpMIIEHHBIX COOTBETCTBYIOIINM
obpa3zom.
Baaners:
MIPOBEICHHUS
METOJaMHI
PE3yJIbTaTOB;
- Cnocobamu 00paboOTKH U
UHTEPIPETAlUd  T'€OIOTUYECKOM
uHpopmaruu, HaBBbIKAMU
CPaBHHUTEIHHOT O aHAJIN3A

HUTOru

HaBbIKaMU
IKCIIEPUMEHTa U
00paboTku ero




4. COLEP)KAHUE U CTPYKTYPA JUCIIAIIJIMHBI

DopMa NPOMEKYTOYHON aTTECTALMM . 324€T C OLICHKOM
4.1 Coneprkanune nUCHMIUIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, ¢ yKa3aHUEM BHIIOB yIe€OHBIX 3aHATUH U OTBEIEHHOTO Ha HUX KOJMYECTBA

O0BbeM IUCHUILIHHBI COCTABJACT 4 3aueTHLIe equHNIELI, 144 gaca,
B ToM unciae 0,05 3aueTHbIe eTMHUALBI, 2 Yaca HA 3a4YeT

W3 HuX peanu3yercs ¢ UCHOIb30BaHUEM DIIEKTPOHHOTO OOYUESHHSI U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHONOTH 14 gacoB
N3 Hux 0 yacoB — MpakTHYECKask MOATOTOBKA

aKaJCMHUYCCKUX 4aCOB

Bunast yue6HO# paboThI,
BKITIOUAsi CAMOCTOSATENILHYIO PAa00Ty 00Y4arOIIUXCs,

o
S = MPAKTUIECKYIO MMOATOTOBKY U TPYI0EMKOCTh
o % (B gacax)
o= DopMBI TEKYIIETO
8 |52 KOHTPOJIS
= 2 g, 5 CIIEBAEMOCTH;
<
Ne 3 5 ER KonTakTHas paboTa mperogaBaress ¢ ® Y ’
Pasznen mucuunianHel/TeMel S o |® o s Dopma
/1 5 = S 00yJaronmuMucs = .
O 3 |ZE 9 MPOMEKYTOTHOM
A2 S E o aTTeCTaIUN
e S (no cemecmpam)
= CeMunapckue g8
= /TpaKTUYECKUE =
Jlexum Koncynpraiumn )
/mabopaTopHbIe
3aHATUA
Pasnen 1. Beenenue. OcHOBBEI OacceiiHOBOTO 22
MOJIEJIMPOBAHUS — I[€]T1, BO3MOXKHOCTH U .
1 Acp 1 ’ 1 21 Ycruslit onpoc
OrpaHUYeHUs], HEPTSHASL CHCTEMA U €e
3JIEMEHTHI.
Paznen 2. Tunbl ocagouHbIxX
2 OacceilHOB, UCTOPHS UX PAa3BUTHUS U 22 1 21 YTl ompoc
TEPMUY ECKOMN IBOJIFOIIHH)
Paznen 3. O0ume cBeneHus 0 3aKOHAX
3 a m a 23 2 21 YcrHbIi onpoc
TEPMOJUHAMUKH.




Bujpl yueOHOI paboThI,

BKJIIOYAs CAMOCTOSITEIEHYIO paboTy 00yJaronmxcs,

DopMBI TEKYLIETO

<
i
g
RN NPaKTHYECKYIO TIOATOTOBKY M TPYJOEMKOCTh
=)
g E X § (B yacax) KOHTPOJI
El g ke - yCIIEBaEMOCTH;
Ne 3 A~ 15
i Paszgen qucuMniInHbl/TEMBI S o 3 = s ®opma
= q o
3 g § : K 5 e 8 MIPOMEKYTOIHOU
] HTAKTHAs Ta MpernoiaBaT
A 7 OHTaKTHas paboTa MpernoaaBaTes ¢ g & B —
00yJarOITUMHCS s ]
g Sz (no cemecmpam)
=] O 4
a,
E
Paznen 4. Xapakrepucruka
4 COBPEMEHHLIX IIPOIrPaMMHBIX KOMIIJIEKCOB 22 21 VYerHbli onpoc
(U3HKO-XUMHUYECKOT'0 MOIEIUPOBAHMSL.
Paznen 5. CBenenust o mporpaMMHOM .
5 A . porp 26 1 4 21 YcrusIit onpoc
KoMIuIeKce «CenexTopy.
Pasnen 6. Metonpl u criocoObl
6 MO EJIMPOBAHUS IMTPUKIIATHBIX 26 1 4 21 VYeraslit onpoc
FeOXMMHUYECKHUX 3a]1a4.
Hroro yacos 140 4 10 126




4.2. Il;1aH BHeAyAUTOPHOI caMOCTOATENLHOI PadoThl 00yYaIOUIUXCS MO AUCHHUIITIMHE

CamocrosiTenbHas padoTa 00yJaronmxcst V4ebHo-
METOANYECKOe
OueHo4vHoe
Cemectp Hasganwue pasjena, TeMbl B — Cpoxu | TpynoemMKocTh CDeICTEO obecrieuenne
U CAMOCTOATCIBHON PAOOTDL | 6 pepug (udac.) pea CaMOCTOSTEIEHON
paboThl
Pasnen 1. Beenenune. OcHOBBI OaccefHOBOrO
Yka3zaHo B pasnene
MOJIETMPOBAHUS — LI€JIU, BO3MOXHOCTH U Pabora ¢ quTepaTypHbIMH B TCUCHUH . N
21 YcTHBIH orpoc V Hacrosien
OTrpaHUYCHHS, HEPTSHAS CHCTEMA U €e MCTOYHUKAMH cemecrpa
IIPOrpaMMBbI
SJIEMEHTHI.
Paznen 2. Tumsl ocaouHbIx 0aCCEHHOB, VYkazaHo B pazzene
o Pa6ora ¢ nuteparypHbIMI B TEYEHUU . .
HUCTOPHS UX Pa3BUTUA U TEPMUYECKOU 21 YcTHBIH ompoc V HacTosmien
UCTOYHUKAMHU cemecTpa
ABOJTIOITUH ) PO PaMMBI
VYkazaHo B pasuene
Paznen 3. OGmmue cBeieHHs 0 3aKOHaX PaGota ¢ nureparypHbIMU B TEUEHUU . o
3 HCTOUHIKAMI ceMecTDa 21 VYeTHsli onpoc V Hacrosuien
TEPMOJUHAMUKH. p o ——
Paznen 4. Xapakrepucruka YkazaHo B pasziese
Pabota c muTepaTypHBIMU B TEYECHUU N .
COBPEMEHHBIX TPOrPAMMHBIX KOMILJIEKCOB 21 YcTHBIH onpoc V Hacrosmien
HUCTOYHHUKaMH ceMeCTpa
(UBHKO-XUMHUYECKOT'0 MOJICITUPOBAHHUS. IIPOrpaMmbl
Vka3aHo B pasjene
Paznen 5. CBenenust o mporpaMMHOM Pabora ¢ muTepatypHbIMI B TEUCHUHU . .
21 YcTHBIH orpoc V Hacrosmien
KoMmIuiekce «CesnekTopy. MCTOYHUKAMHU cemecTpa
IpOrpaMMBbl
Paznen 6. MeToabl 1 ciocoObl VYkazaHo B pasziene
Pabora ¢ nuteparypHbIMI B TEYEHUU . N
MOJIETUPOBAHUS TPUKIIAJTHBIX T€OXUMUYECKUX 21 YcTHBIH ompoc V HacTosmiei
UCTOYHHUKaMH ceMeCTpa
3a/1ay. POrPaMMbI
OO6111ast TPyI0EMKOCTh CaMOCTOSITEIbHOW paOdOTHI MO I CHUTIINHE (Yac) 126

N3 HUX 00BEM CaMOCTOATEILHONH padOTHI
AMCTAHIMOHHBIX 00Pa30BaTeJbLHbIX TEXHOJIOTHI (Yac)

C HUCIIOJB30BAHHEM IICKTPOHHOI'0 oﬁyqe}mﬂ Hu




4.3. Conep:xanue yueOHOr 0 MaTepuaa

Paznen 1. Beenenne. OcHOBBI 0acCEfHOBOIO MOJEIMPOBAHUS — I€JM, BO3MOXKHOCTH U
orpaHuYeHHs], He(TAHAS CUCTEMA U €€ DJIEMEHTBHI.

Paznen 2. Tumnbl ocafouHbix 6acceHOB, UCTOPUSI UX PA3BUTHUS U TEPMUUECKOM IBONIOLMH).

Paznen 3. O6mmue cBeneHust 0 3aKOHaX TePMOAMHAMUKH.

[Tpenmer TepmonunHamuku. OOIMe 3aMedyaHus U OCHOBHBIE ompeaeneHus. OOpaTuMble U
HeoOpaTtumble Tmporecchl. OOBEKTHI M METOABI HCCIENOBAaHUSA. YPAaBHEHUS COCTOSHUS.
MareMaTtuyeckre COOTHOILEHHUSI, CBSI3BIBAIOLIME MapameTpbl COCTOSIHMS. DHeprus. BHyTpeHHss
sHepruda. Tenmora u pabora. [lepBoe Hauano tepmoauHamuku. lIpuMeHeHHe mepBOro Hauajia
TEPMOJIMHAMHUKN K XUMUYECKUM PEAKIUsAM. TepMOXUMUsS. DHTAIBIHUS 00pa30BaHUS M DHTAJIBITH S
cropanus. @azosblie npeBpanieHus. [Ipasuno ¢a3 I'n66ca. CtabunpHoCTh (has.

TepmonuHaMuueckasi akTUBHOCTb. Ko pHUIIMEeHTh aKTUBHOCTH MOHOB. MeETOMBI pacuera
AKTUBHOCTU. XUMHUYECKOE PaBHOBECHE. 3aKOH ACHCTBYIOIIUX MAacC U TOMOI€HHOE XUMHUYECKOE
paBHOBECHE.

TepMmuHbl 1 CUMBOJIBI. ICTOUHUKH, TOTPEIIHOCTh U COTJIACOBAHHOCTH TEPMOIMHAMHYECKOM
nHpopmauu.

TeopeTnueckue OCHOBBI pacyeTa (U3MKO-XMMHYECKHMX pPABHOBECHH B  CIOXKHBIX
MHOT0(a3HbIX T€TEPOr€HHBIX CHCTEMaX.

Paszmen 4. XapakTepucTuka COBPEMEHHBIX MPOTPAMMHBIX  KOMILIEKCOB  (PH3UKO-
XUMHUYECKOTO MOJICIIMPOBAHHUS.

OCHOBHBIE Tarbl Pa3BUTHSI METOJIOB (PU3UKO-XUMUYECKOT0 MOICITUPOBAHUS (UCTOpUUECKAs
cnpaBka). MeToguyeckue M TEOPETUUYECKHE BOMNPOCHI, CBA3AaHHBIE C HCIOJb30BaHHeM OBM B
(UBHKO-XUMHUYECKOM  MOJICIMPOBAaHUM B T'C€OXUMUU. MuHHMMH3anMs dHeprud [ 'ubOca
(cpaBHUTENFHOE OMHCAHUE CYIIECTBYIOUIMX Mporpamm) [IOHATHE OTKPBITHIX U 3aKPBITHIX CHCTEM
no /[.C. Kopxunckomy. [IpuHImMn crabuibHOro, MeracTaOMIBHOTO, YACTUYHOTO PABHOBECHS,
pacuer HeoOPaTUMOM IBOTIOIIUU TEOXUMUYECKUX cucTeM. OOpaTHbIE PU3UKO-XUMHUYECKUE 3a/1a4H.

CoBpeMeHHOE TepMoauHaMHUueckoe MopeinpoBanue [AxkuHbpues, 1995; bopucor, 2000;
I'puuyk, 2000; benos, 2002; I'eomoruueckasi 3Bomrouus..., 2005; I[ManbsHoBa, Komonuu, 2007;
I'acekoBa, bykatel, 2008; Peokenko, 2008; Karpov et al., 1997, 2002; Mironenko et al., 2000;
Kulik, 2006; Dolejs, Wagner, 2008] mnpenctaBiasieT OCHOBY KOMITBIOTEPHOTO HCCIICIOBaAHUS
MPOIECCOB (PU3UKO-XMMHUYECKOTO B3aUMOJICUCTBHUS M IMPEBpPAIEHUs BEIIECTBA B MPHUPOAHBIX M
TEXHOJIOTUYECKNX CHUCTEMaX, BKJIIOUas YAaCTUYHO PABHOBECHBIE M METACTaOWMIIBHBIC MPOIIECCHI
pPacTBOPEHHMS, OTJOXKCHHsI, KPUCTAJUTU3ANKNH, (PaKIMOHUPOBAHUS, ACCUMUIISIIIMN, CMEIICHHUS,
KOHTAMUHAIIUM, WCHApPEHMS, KOHJCHCAIIMHM, TOPEHHWs, B3pbiBa. KiroueBoe 3HAUCHHE B TaKUX
pa3paboTkax MPUHAAIEKHUT BBHIYUCIUTEIBHBIM aJrOPUTMaM U METOJaM, C IMOMOIIbI0 KOTOPBIX
PACCUUTHIBAIOTCS XMMHYECKHE PABHOBECHS C OINpEAeSIEHHEM KOMIIOHEHTHOTO U (pa30BOr0 COCTaBa
CJIOKHBIX MHOTOKOMITOHEHTHBIX, MHOT'O()a30BbIX U MHOT'0arpEraTHBIX MPUPOIHBIX CUCTEM.

Hcropuuecku CIOXKUJIOCH TakK, YTO B HACTOsIEE BpeMsl CYIIECTBYET JBa IMapaiiebHO
pa3BUBAaEMBIX IOAXOJa B MOCTAHOBKE M pEIICHWH 3aJad pacueTa XHMHUYECKUX PaBHOBECHIA.
[TepBblii OcHOBaH Ha (opMaNIU3Me CTEXHMOMETPUYECKUX YPaBHEHHUU peaKkIHii W KOHCTaHTaX HX
paBHOBECHsSI - pacueT MO pEeaKIusiM, BTOPOM - Ha MPHUBJICUCHHH MAaTeMAaTHYECKOro armapara
BBIITYKJIOTO TIPOrPaMMHPOBAHUSI - METOJ MUHUMH3AIMU. Pacuer mo peakiusM HCIOIb30BAJICS
XUMUKAMH W TEXHOJIOTAaMHU €IIe€ B JOKOMIBIOTEPHYIO 3py pa3BuTusi Hayku. C TOSBIECHHUEM
KOMIIBIOTEPOB Pa3IMYHBIE CXEMbl PACUETOB IO peakuusM ObuM (OpMaTM30BaHbl B BUIE
000OIIICHHBIX MaTEMaTHYECKUX MOENIed XMMHUYECKHX paBHOBecwil [Brinkley, 1946, 1947; Boll,
1960; Bethke, 1996], pa3paboTaHbl BBIYHCIMTEIILHBIC AITOPUTMbI U COCTABJICHBI KOMITBIOTEPHBIC
nporpaMMmbl. Cpeau 3apyOeKHBIX T€OXHMMHKOB MPOTPaMMBbI, B OCHOBY KOTOPBIX IMOJIOKEH METO]
KOHCTAaHT paBHOBECHUs, TOJYYUIH MIMPOKOE pACHpPOCTPAHEHHWE TP H3YyUYEHUU TMPOIECCOB
B3aUMOJICHCTBHS "BOJIa - TOPHBIE MOPOBI", TTIABHBIM 00pa3oM Ojarogapsi MHOHEpHBIM padbotam I
Xenbrecona [Helgeson, 1967, 1968, 1969, 1970; Helgeson et al., 1969, 1970]. Im x Hawamy 1970-x
rr. ObutM  pa3paboTaHbl MaTeMaTU4YecKass MOJeb, BBIUUCIUTEIbHBIN aJITOPUTM, METOABI
dbopMupoBaHus 6a3bl TEPMOJUHAMHYECKUX JAaHHBIX C YYaCTHEM KOMIIOHEHTOB BOJHBIX PacCTBOPOB
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JNEKTPOSIUTA; CO3/JaHAa KOMIIbIOTEpHAash mporpamMMa u (4TO, MO-BUAMMOMY, TJaBHOE) IOKa3zaH
MPUHITUITNATIFHO HOBBIM MOJIX0J] K MOJICIMPOBAHUIO (PU3UKO-XUMHUYECKHUX MPOILIECCOB C YUETOM HX
HEOOpaTUMOCTH Ha MPUMEpEe MOJIeTT 00pa30BaHUs METACOMATUIECKON 30HATBHOCTH.

BonbmmHCTBO ke 3apyOeKHBIX TEOXMMHUKOB U METPOJIOTOB B MOJABIISIONIEM YHCIIE CITy4aeB
UCTOJB3YIOT CepUitHbIe paboure KOMIBIOTEPHBIE MPOrpaMMbl pacyeTa B3auMOJICHCTBUS THIA "Bo/Ia
— TOpHBIE MMOPOBI", OCHOBaHHBIC HA AITOPUTMAX pacyeTa XUMHUUYECKUX PAaBHOBECUH MO0 KOHCTaHTAM
CTEXMOMETPUUECKUX ypaBHeHUH peakiuii [Kharaka et al., 1988; Plummer, 1992; Nordstrom et al.,
1993; Parkhurst, Appelo, 1999]. Henp3st cka3aTh, 4TO O BO3MOXKHOCTAX METOAa MHUHHMH3AIUH
3apyOeKHbIE TEOXUMUKH WH()OPMHUPOBAHBI B MEHBIIIEH Mepe, 4eM O pacueTax mo peakmusm. mu
OIMyOIMKOBaHbI Pa0OTHl B BEAYIIMX T'€OXMMUYECKHX W TMETPOJIOTHYECKHX JKypHAJaX, B KOTOPBIX
OTMEUAIOTCSl MPEUMYIIECTBA METOJa MUHUMHU3AIMH, MPEIJIOKEHbl pPa3JIMUHbIC BBHIYUCIUTEIbHbIC
aJIrOPUTMBI, CO3JaHbl KOMIBIOTEPHBIE POrPaMMbl, paboTa STUX MPOrpaMM MPOJIEMOHCTPHPOBaHA
yueOHBIMU M TecToBbIMH mpumepamu [Eriks son, 1971, 1974; Eriksson, Rozen, 1973; Harvie,
Weare, 1980; Ghiorso, 1985; Capitani, Brown, 1987; Harvie et al., 1987]. C momomip0 MeTo0B
MUHUMHU3ALUUN TPEANPUHATHl MOMBITKA pPEUIeHHUs] OTAENbHBIX 3a7ady T€OXMMUU M TETPOJIOTUU
[Heald, Naughton, 1962; Shimazu, 1967; Holloway, Reese, 1974; Saxena, Eriksson, 1983; Harvie
et al., 1984]. Cpenu 31X pabOT HEOOXOAMMO B Ka4eCTBE WCKJIIOYEHHS BBIIECIUTH U OTMETHUTHh
3aMmeuaTenbHble uccienoBanus Mapka ['mopcoy u Slna Kapmaiikna [Ghiorso, Carmichael, 1980,
1985; Ghiorso, 1985, 1987]. B Tteuenme mnepBoii monmoBuHbI 1980-x IT. OHM OCYIIECTBUIU
OecripuMEpHYI0 HAy4YHYI0 TpOrpaMMmy CKBO3HOTO pELIeHHUS MPOOJIeMbl KOMIBIOTEPHOIO
MOJIETMPOBAHMS IBOMIONUOHHBIX (U3UKO-XMMHUYECKUX IMPOILIECCOB B CHCTEMAaX C y4aCTHEM Marm
OCHOBHOrO coctaBa. IIporpamma BKJIIOYAaeT co3laHuE O0a3bl BXOJHBIX TEPMOAWHAMUYECKUX
JAHHBIX, B TOM YHCJIE KOMIIOHEHTHI pacIljiaBa, TEOPETUUECKOEe O0OOCHOBAaHUE U MATEMATHYECKYIO
MOCTAHOBKY, CO3/IaHHE BBIYUCIUTEIBHOIO alTOPUTMa W TPOrPaMMbl, U B HTOTE IOJTyYEHBI
HETPUBHUAJbHBIE TEOXUMUYECKUE PE3yJbTAThl, NAIOIIMEe HOBOE, Oojee TIiIy0OKOe MOHUMaHUE U
00BSICHEHHE TePMOJUHAMUYECKUM MEXaHH3MaM CEJIeKTUBHON MarmMatudeckoi nuddepeHnuanim u
B3aUMO/IEN CTBUSI OCHOBHBIX HHTPY3U ¢ BMEIIAIOMIUMHU TOPOJIAMH.

Ho B memom, maxe c yuerom pabor M. I'mopcoy m f. Kapmaiikia, mo CpaBHEHHUIO C
MacmTabaMu pacrpoCTpaHEHUsT KOMIBIOTEPHBIX MPOrPaMM pacueTa PaBHOBECHU MO KOHCTaHTaM
paBHOBeCHS MPOTPaMMBI Ha OCHOBE aJTOPUTMOB MHUHHUMHU3AIUU PACIIPOCTPAHECHBI 32 PyOEKOM B
CYIIECTBEHHO MEHbIIECH cTeneHr. OHU MPUMEHSIOTCS AMU30JUYECKH, OT Ciiydas K Caydaro, B
OCHOBHOM T€MH, KTO UX CO3/1aeT.

Paznen 5. CBenenus o mporpaMMHOM KoMIuiekce «CenekTopy.

Cenextop-Windows sBis€TCs HHTEIPUPOBAHHON MOJIYJIBHOM CHCTEMOM  OTKPBITOH
apxuTekTypbl. [lomubiii  kommuekT CenekTop MpencTaBisieT  COBOKYIMHOCTh — MOAYJIEH,
00BbeIMHEHHBIX C WH(OPMALMOHHOW Cpelod B enuHBI Komijekc. MakpoctpykTypa Cenexktop
BKJIIOYAET CIIENYIOUIHE OCHOBHBIE (D)YHKIIMOHAIbHbBIE U HH(OpPMaLMOHHBIE OJIOKH.

1. ba3el moneneit. aiiyibl TOTOBBIX K HCIOJIB30BAHUIO MOJIENICH: TECTOBBIE, Y4eOHBIE,
STAJIOHHBIE, paboure MOENIN Hamboiee pacHpOCTPAHEHHBIX CHCTEM THIIA MOPCKOH BOABI, BOJBI
o3epa baiikan, atmocdepsl, yrieBomopomHoit cucremMbl C-H-O-N. Ecim pemaemoii mpobiieme
yaeTcsi COMOCTaBUTh COOTBETCTBYIOIIYIO MOZENb U3 0a3bl, TO 3TO MOXKET 3HAYUTEIILHO YCKOPHUTD
HaYaJIbHBIA Tpolecc (GOPMHUPOBAHUS W OTJIAAKU Mojend. ba3za OTKphITa K JOMOJHEHHIO HOBBIX
MOJIeJIEN N CClIeq0BaTEII.

2. bnok ¢opmupoBanus mozeneil. IlpousBoautcs cOopka (U3MKO-XUMUYECKHX MOJeNen
pPa3IMYHOr0 THIA, BKIOYAs MHOTOpE3epByapHbIe MeracucteMsl. lcciiemoBarenb 3aJaeT CHUCOK
MOTEHIIMAIILHO BO3MOXHBIX B paBHOBECHH (Da3 M 3aBUCHUMBIX KOMIIOHEHTOB M COCTaB CHCTEMBI TIO
HE3aBUCHUMBIM  KOMIIOHEHTaM, a TaKXe€ COrJJaCHO BXOJHBIM JIUPEKTUBaM  -CLIEHapUil
MoJenupoBaHus. MoJieab MOXKET BKJIIOYaTh CJIEIYIOIIUE BUIbI CLIECHAPUEB:

1. B 3aBUCHMOCTH OT YCIOBHH CYIIECTBOBAHHUS BBIOMpAETCS OJWH U3 IIECTH
tepMoauHamuueckux mnoreHnuanos: G(T,P) - mnorennmuman [ub6ca; A(T,V) - mnoreHnuman
Ienpmrogbna; -S(H,P) - wu3o06apHO-m303HTambnuiinblid moTeHumuar;, -S(U,V) -  u3zoxopHo-
u3osHepreruueckuii moreHnuar; U(S,V) - H30X0OpHO-U309HTPONUIAHBINA MOTEHIINAT,



H(S,P) - u3o06apHo-n309HTpONMitHEI moTeHHat. Kpome TOro, MO)KHO MakCUMH3HPOBAThH
noreHuuan ['n66ca, MeHss 3HaK Ha IPOTUBOIOIOKHBIN y TUHEHHBIX wieHoB ¢pyHkuuu G(T,P).

2. BpiOupaercs TUOD MOJENH, B 3aBUCUMOCTH OT XapaKTepa paBHOBECHS: IOJIHOTO,
METacTaOMIIbHOIO JIM YaCTUYHOTO.

3. B ciydae monenupoBaHMs CIOXKHBIX MOAEJEH, COCTOSIIMX W3 HECKOJIBKUX CHCTEM,
(opMHUPYIOTCS MHOTOpE3epBYyapHasi MOZEIb.

4. Eciin Heo0X0IMMO OLIEHUTh BJIMSHUE HEONPEAEIEHHOCTH BXOAHBIX TEPMOAMHAMUUECKUX
JAaHHBIX, XMMHYECKOTO COCTaBa CHUCTEMBbl [0 HE3aBUCHUMBIM KOMIIOHEHTaM, Ko3((UIIHEHTOB
aKTUBHOCTH 3aBHCHMBIX KOMIIOHEHTOB, TEMIIepaTyp W/WJIM JaBJIEHUS Ha KOHEYHOE pelIeHHeE,
3a/1aeTcsl MOJ/IeJb pacyeTa B YCIOBUAX HEOMPEIEIeHHOCTH.

5. Pemenune oOpaTHOM 3amaud ONpENENEHUs TEMIEpaTypbl M JaBJIEHUS IO MU3BECTHOMY
BEKTOPY COCTaBa 3aBUCHMBIX KOMIIOHEHTOB  IOApa3yMeBaeT (OpPMHpPOBAHUE  MOIEIH
reorepmobapomerpa.

3. Cuctema 0a3 maHHBIX. Bkiloyaer HECKOJNbKO 0a3 HMCXOAHBIX TEPMOAMHAMUYECKUX
naHHbIX. IIpencraBisger coOOH KOMIBIOTEPHBIM CIPAaBOYHMK C INPOrPAMMHBIMH CpEICTBAMU
yIpaBlIeHUs], pacueTa TEePMOJUHAMUYECKUX XapaKTEPUCTUK B LIMPOKON 00JACTH TeMmIepaTyp U
JIaBJICHUH, IPOBEPKU U COINOCTABJIEHUS JAHHBIX U3 pa3IMUYHbIX HCTOYHUKOB, a TaKke 00paboTKH,
KOPPEKTUPOBKH U BU3YyaJIM3alUU TEPMOJMHAMUYECKUX JAAHHBIX KOMIIOHEHTOB BOJHOI'O PacTBOpa
AJIEKTPOJIMTA, Ia30B, )KMJIKHUX YIJIEBOJOPOJIOB M KOHAEHCHpPOBaHHbIX (a3. Cucrema 0a3 JaHHBIX
IIOCTOSIHHO ~ coBepuieHCcTByeTcs. OHa Bcerja [JOCTynHa K pacmmpeHuto. CucremMaTHyecku
IIPOM3BOAMTCS €€ MOIMOJIHEHNUE U KOPPEKTUPOBKA.

4. BeluucautenbHbll 060K. B 3TOM 010Ke paccUMTHIBAIOTCS TEPMOJMHAMHYECKHE
napaMeTpbl B 3aBHCHU-MOCTH OT TEMIEpPaTypbl, AaBJeHUS U KO3(PPUIIMEHTOB aKTUBHOCTU W/HIIU
¢yrutuBHOCTH. B pacuerax H30TEPMUUYECKUX HU3MEHEHUH TEepPMOAMHAMUYECKUX (QYHKLIUN
UCIOJb3YIOTCS: YpPaBHEHMsI 3aBUCHUMOCTH M3MEHEHUs o0beMa KOHIEHCHUPOBaHHBIX (a3 oT
TEeMIIepaTyphl M JaBieHUs B Oa3ax manHbix Helgeson et al.,, 1978, Berman, 1988, Holland and
Powell, 1990;

ypaBHeHus: coctosiHMsl  JIu-Kecnepa kuaxkux W ra3oo0pasHbIX — yIJ€BOJOPOJIOB;
MOJYSMIUPHUECKUE COCTOSHUS Ta30B B IMPHUBEACHHBIX IapaMeTpax, OXBaThIBAIOIIKE OOJBIIYIO
001acTh BBICOKMX TEMIIEpATyp U JaBieHUH. TepMoaHaMUYECKUEe CBOMCTBA KOMIIOHEHTOB BOJHOTO
pactBopa B obsactu a0 1000 °C u 5000 Gap paccCUMUTHIBAIOTCS MO MOAUGPHUIIMPOBAHHONW MOACIN
HKF Xenbsrecona - Kupkxena - ®@mayspca (Helgeson et al., 1981; Tanger and Helgeson, 1988).
KosdumnumenTsl akTHBHOCTH KOMITOHEHTOB BOJHOT'O PAacTBOpa DJIEKTPOJIUTA BBIYMCISIOTCS IO
ypaBHeHuto Jlebas-Xrokkens B Monupukanum Xenbrecona (Helgeson et al., 1981). Pacuer
pPaBHOBECHOro (ha30BOr0 M KOMIIOHEHTHOIO COCTaBa CHCTEMBl OCYIIECTBJIIETCA IyTeM
MUHHUMH3AIUA H300apHO-U30oTepMuyeckoro mnoreHnuana (Karpov et al, 1997, 2002). B
BBIUUCIMTEIbHOM OJIOKE peann3oBaH OJUH U3 caMbIX 3()(QEKTUBHBIX aJrOPUTMOB BBITYKJIOTO
NporpaMMHpOBaHUsl - MeTtoa BHyTpeHHuUX Touek (MBT) ¢ ogHO- ¥ JABYXCTOPOHHUMH
OrpaHHYeHUsIMM Ha McKomble BenuuuHbl. MBT - oana w3 moaudukanuil Meroga BO3MOXKHBIX
HanpasJieHUH 3oiTeneiika. BeiOop HauabHOro NpuoOIMKEHUs OCYLIECTBIISIETCS aBTOMATUUECKH, €
OpPUMEHEHUEM  MOIUMGHUIMPOBAHHOIO  CHUMILIEKC-MeTona. [lo  cpaBHeHHIO C  JpyruMmu
OPUMEHSAIOIMMHCI Yy Hac M 3a pyOexoMm airoputMamu MuHuMu3auumu, MBT nemoncrpupyer
UCKIIIOYUTEIbHO BBICOKYIO 3 (GEKTUBHOCTh B PELICHUH 3aJa4 XUMHUYECKOW TepMOAMHAMMKH,
MOCTaBJIEHHBIX KAaK 3aJJa4M BBIIYKJIOTO POrpaMMUPOBAHMSL.

5. Busyaimsanus M aHanM3 MOJYYEHHBIX pe3yspTaToB. CrHenuanbHbI IPOrpaMMHBINA
MOJyJIb MO3BOJIIET BBIBOAMTH HA 3KpaH TabJMYHOE U Ipaduueckoe MPeCTaBICHUE PE3YJIbTATOB
MOJENMPOBAHMS, a TAK)KE, IPU HEOOXOAMMOCTH, SKCIIOPTUPOBATH AAHHBIE B JIPYrHE€ MPOrpaMMbI
00paboTKH TeKCTOBOM 1 rpaduueckoit nadopmarnmu B cpeneWindows.

6. KoppekTupoBka u yrouHeHue Mozaenu . Ha aToMm mare nenaercs OLEHKAa MONTY4YEHHBIX
pe3ysbTaTOB U, €CIM €CTh Takas HeOoOXOJUMOCTb, BHOCSTCS B MOJENIb COOTBETCTBYIOLIHE
M3MEHEHUS U YTOUYHEHHS U PacueT MOBTOPSIETCS.
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Oco0eHHOCTH MPUMEHEHHsI MPOrPaMMHOT0 Komiuiekca «CelneKkTop» K MOJENMpPOBAHUIO
re0JI0ro-re0XMMHYECKUX MPOLIECCOB.

C nomompto [IK "Cenektop" mOCTaBIEHO M PEIICHO OOJBIIOE KOJUYECTBO 3aJlady B
pa3NIMYHBIX O00JIACTAX MPUMEHEHHUS XUMHUYECKOW TEpMOJMHAMUKM B T'€OXMMHH, METPOJIOTUH,
TEXHOJOTMYECKUX NMPUIIOKEHUIX. OTMETUM JMIIb HEKOTOPbIE OCHOBHBIE PE3YJbTATHI, MOTy4ECHUE
KOTOPBIX CTaJI0 BO3MOXKHBIM TJIABHBIM 00pa3oM MOTOMY, YTO B PyKaX HCCleqoBaTeNeil ObLI Takou
MOIIHBIA HHCTPYMEHT (U3UKO-XHUMHYECKOro moaenupoBanus, kak [IK "Cenekrop". 310 Momenu
u3MeHeHus: arMmocdepsl B JokemOpuu [/[IpozgoBckas, 1990]; rumepreHHbIX MPOIECCOB
pynoobpazoBanusa [Kammk, Kapmos, 1978]; mporeccoB, MpoTEKaloUMX B JIATEPUTHBIX KOpax
BoiBeTpuBanus [Koneiikun, 1988]; MuHepano-o0pa3oBaHus B BBICOKOTEMIEPATYPHBIX (DIIFOUTHBIX
cuctemax [IlaBnoB, 1992]; pacuer TemgoBpIX 0aJaHCOB I'€OXMMHUYECKHUX MporeccoB [YyaHEHKO,
Kapnos, 1990a]; o6pa3oBaHus xeae30MapraHiieBbIX KOHKpPELUH Ha JHE MOpel U okeaHoB [I'pamm -
Ocunos, 1991]; o6bocHOBaHMS TEPMOAMHAMUYECKOW YCTOMYMBOCTH YIJIEBOJOPOIOB B 3€MHOM KOpE
u BepxHeld maHTHH [3yOKoB, 2005]; ocagkooOpazoBanus B bantuiickom mope [Kulik et al., 2000];
00pa30BaHMsl AMUTEPMAIBHBIX 30JI0TOPYAHBIX MECTOPOXKIACHUN ceBepo-BocToka Poccuu [Kapmos u
ap., 2001a; Kpasmosa u ap., 2003]; mouBooOpaszosanus [[1lo6a u np., 1992; [llo6a, Kapnos, 2004];
skosiornueckux 3anad Konbckoro Ceepa [Ma3zyxuna, 2005]; B3auMoaeicTBUsI MOA3EMHBIX BOJ C
TOpPHBIMH ITOpOAAaMU B 30HE runeprenesa [[lyrosa, 2004]; n3ydyeHus IUCHPONOPLMOHUPOBAHUS U
bpaknuoHupoBaHusi yriepoaa B npupoaHsix Boxax [[laBmoB wu gp., 2008]; pa3Butus
HagacTeHochepHbIx ¢uronaabix cucteM [Llapamos, 2005]; reokaranu3 [LllapanoB u ap., 2007];
reotepmobapomerpust [UynHenko u np., 2007]; momenupoBaHuE MUHEPAIbHBIX acCOLUMUALUN B
MeTamopduueckux rnmopoaax [ ABuenko u jap., 2009].

Paznen 6. Metonbl ¥ criocoObl MOJEIMPOBAHUS MPUKJIIAIHBIX TEOXUMHYECKUX 3aa4.

B3peiB - OpicTpo€e paciiMpeHue BeuecTBa 10 00beMa, BO MHOI'O pa3 MPEBBIIIAIOIIEr0 €ro
NepPBOHAYANILHBIE pa3Mephl. 3HAYUTEIBHOE pa3pyliaroiiee AciicTBUE B3phIBUATHIX BemecTB (BB)
CBSA3aHO HE C 3KCTpEMallbHbIM 3allacoM SHEpruu, coaepxamemcs B BB, a ¢ tem, uto sHeprus
KOHILIEHTPHPOBaHA B BeChbMa MaJoM 00bEeMe U CKOPOCTb €€ BBIJEJICHHS MCKIIOUHUTEIFHO BBICOKA.
JleroHamnus sBisieTcss OCOOBIM THIIOM JK30TEPMHUYECKON peakiMu, COMPOBOXKAAEMOH YHapHOM
BOJIHOW M TPOTEKAIOIIEH C TaKOM OOJIBIION CKOPOCTBIO, YTO BCS dHEPrus, 3akiroucHHas B BB,
0CBOOOXkAaeTcs A0 TOr0O MOMEHTa, KOrja HacTyNmaeT CKOJIbKO-HUOYIb 3aMETHOE pacUIMpeHHe
BEIIECTBA.
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4.3.1. [lepeyeHb CEMUHAPCKUX, MPAKTHYECKHUX 3aHATHI M J1a00paTOPHBIX padoT

Ne Ne HaumenoBanue ceMuHapoB, npakTuueckux | Tpynoemxk OlLIeHOYHEIC DopMupyeMBI
n/ | pasmena u u nmabopaToOpHEIX paboT 0CTh cpencTBa e
1 TEMBI (dac.) KOMIIETCHITUH
JTACITUTLITH Bcerjix *
HBI 0 |mpakT (MHIIKATOPHI)
HacCco MYCCKY
B A
OO
TOBKAa
1 2 3 4 5 6 7
1 |Pazgen2 | Pazmen 2. Tumbl  0CagodHBIX | 2 YCTHBIN 11K-2
0acceilHOB, UCTOPHS UX PA3BUTHS OIIpOC, 3a4eT WK 2
[TocTpoenue KimaccUpUKAIMOHHBIX 3aJaHus
JUarpamMmm
2 | Pazgen 5 C 4 YCTHBII TK-2
BEJEHUS O IPOrpaMMHOM ompoc, 3auer UK 2.2
KoMIuiekce «CeneKkTopy.
3a1aHus
Pabora ¢ 6azaMu TaHHBIX
TEPMOANHAMUYECKNAX BEJTNYNH.
Pocuer Mmogenu 10X eBOM BOJIBI.
6 | Pasmen6 Paznen 6. Metonsl u 4 YCTHBIN IK-2
CHOCOOBI MOICTMPOBAHMS OIIPOC, 3a4eT W22
MPUKIAAHBIX TEOXUMUYECKUX 3a70a4. 3aaHus
MonenupoBaHnue npouecca
BBIBETPUBAHUS TPAHUTOUOB.
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4.3.2. IlepevyeHb TeM (BONPOCOB), BLIHOCUMbBIX HA CAMOCTOSITE/IbLHOE U3YUeHHUe

CTYAEHTAMHU B PaMKax camMocTosATeJbHOU padoTsl (CPC)

Tema

3amanue

dopmupyemas
KOMIIETEHIHS

WK

[IpeameT TepMOAMHAMUKH.
MartemaTH4ecKoe BhIpaKeHUE
3aKOHOB TEPMOJUHAMUKHU.

Koncnekr,
pedepar

IK-2

NKnk2.2

OTKpBITHIE U 3aKPBITHIE
cuctemsl mo J1.C.
Kopxxunckomy. [IpuHIumnst
YaCTUYHOI'O PAaBHOBECUS U
aJropuTM pacueTa
HEoOpaTUMOM IBOIIOLINH
TE€OXUMHUYECKUX CUCTEM.

Koucnoekt

IK-2

NKnk2.2

Pacuer smnupuueckux
KO3 (PUIIMEHTOB ypaBHEHUS
TEMJIOEMKOCTH

Pedepar,
MPe3CHTALNS

K-2

WKrka2.2

MHoromepHsbie
CTATHCTHYECKHE MOJICITH.
O65acTh NPUMEHEHUS
MHOT'OMEPHBIX
CTaTUCTUUCEKHUX MOJIEIIEN B
reoJioruu. (OCHOBa MeToa,
IPUHLIKIIBI pacyera,o001acTh
MPUMEHEHUS B T€OJIOTHH,
MIPUMEPHI UCTIOJIb30BAHUS)

Pedepar,

IIpe3eHTALHSL.

IIK-2

MK k2.2

[Ipunuun crabunabHOrO,
MeTacTaOUILHOr0, YaCTUYHOI'O
paBHOBeECHs, pacyeT
HEOoOpaTUMOM 3BOIOLIUU
TCOXHUMHYECKUX CHCTEM.

Pedepar.

IK-2

NKmk2.2

duzuko-xumMmyeckas
MOZENb PAaCTBOPEHUS KPEMHUSA
HIEJIOYHBIMUA PACTBOPAMH

Pedepar.

IK-2

MK k2.2

4.4, MeTO)II/I‘le(:KI/Ie YKazaHus 110 Opraumsanmu CaMOCTOAATEJIbHOM paﬁ()Tl)I

CTY/I€HTOB
CTy,I[ CHTaM HPCAJIOXKEHbBI TEMbI  IJId

CAMOCTOSITEJIbHOI'O ~ YTJIyOJIEGHHOTO —H3y4eHUs

mucuumnHbel. CaMocTosTenbHas padoTa BKIIOYAeT n3ydeHue (OHI0BOH, y4eOHOW JIUTEpaTyphl U
MaTepHayioB U3 cetu MHTepHEeT, NX KOHCIIEKTUPOBAHUE U 00CYK/ICHHE HAa TPAKTUYECKOM 3aHSTHH.

4.5. [IpuMepHas TeMATHKA KYPCOBBIX padoT (P O0EKTOB)

HaIlmMCaHUC KypCOBBIX pa60T Mo JUCHUIIJIMHE HEC NPEAYCMOTPCHO y‘~I€6HI)IM IJIaHOM

V. YYEBHO-METOJNYECKOE U THOOPMAIIMOHHOE
OBECHEYEHME JNCIUIIJIMHBI

a) OCHOBHAas JiMTEpaTypa
Kpaiinos C.P. I'eoxumus noazemuasix Boa/ C.P.Kpaitnos, b.H.Peokenko, b.H.IlIBern. — M.:
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Hayka, 2004. — 678 c.
2. l'ony6eBa H.B. MartemaTtnueckoe MOACIMPOBAHUE CHUCTEM W TMPOIECCOB [DIEKTPOHHBIN
pecypc] / H.B. Tony6eBa. — «Jlamb», 2016. - 191 c. Pexum npocryna:
http://e.lanbook.com/books/element.php?pll_id=76825, - ObC "Jlaup"

0) nepuoguYeCKUEe U3TAHUS

Kypnan ¢usznueckoit xumuu. — MockBa, Poccuiickas axagemust Hayk. 1934-2023. Cratbu
noctynHsl Ha https://wwwe.elibrary.ru, https://sciencejournals.ru/list-issues/fizkhim/)
B) CIIMCOK ABTOPCKUX METOAMYECKHX pPa3padoToK:

1. BberumHckuii B.A., HMcaes B.II.,, Tynumpin A.A. ®DuU3MKO-XMMHUYECKOE MOJIECIMPOBAHUE B
HedrerazoBoii reoxumun. Yacts 1. Teopust 1 MeTo1010THS (PU3UKO -XUMHYECKOT'0 MOJIEIUPOBAHUS:
VYyebnoe nocodue.-Upkyrck: UT'Y, 2004.-13 1c.

2. boruunckuit B.A., Hcae B.IL., Tynunein A.A. ®Pu3uko-XxuMHUYECKOE€ MOJCIMPOBAHUE B
HedTerazoBoil reoxumun. Yacth 2. Mojenu reTeporeHHbIX CUCTeM: YdeOHoe mocodue. -MpKyTCk:
Ury, 2004.-150c.

3. B. A. DburunHckuii. DHU3HMKO-XMMHUYECKOE MOJICIUPOBaHHE B He(TerazoBoil TI'€OXUMHUU
[DnexkTpoHHBIA pecypc] : yueb. mocodue / B. A. beruunckmii, B. I1. Ucaes, A. A. Tynuusis ;
Wpkyrckuii roc. yH-T, Hayd. 6-ka. - D1ekTpoH. TekcToBble 1aH. - UpkyTck : M3a-8o Hb UI'Y, 2005
Tynuyein A.A., Myxemounoea A. B., Beiuunckuii B.A. TloarotoBka TepMOAMHAMUYECKUX CBOMCTB
WHAUBUAYAIbHBIX BEIIECTB K (PM3MKO-XMMHYECKOMY MOJEIMPOBAHUIO BBICOKOTEMIIEPATYPHBIX
TeXHOJOrnueckux mpoueccos / U3a-so UT'Y, 2009. - 303 ¢

F) 0a3bl JAHHbIX, I/IH(l)OpMaHI/IOHHO-CﬂpaBO‘IHLIe H IMOUCKOBBIC CUCTEMBI

Hayunas 6ubaroreka Poccuiickoro rocyaapcTBeHHOro yHUBepcuTeTa HehTr U ra3a um. M.M.
['yoxuaa — www.gybkin.ru

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

OnexTpoHHas OubiaMoTreka MOCKOBCKOrO IOCylapCTBEHHOI'O YHHBEPCUTETa 3KOHOMMKH,
cratuctiky U uHdopmatuku (MI'YICull) — www.ibc.mesi.ru

bubnunoteka Cankr-IlerepOyprckoro yHnBepcurera — Www.unilib.neva.ru

Hayuno-texanueckas 6udmmorexa Cubl' TY — www.lib.sibstru.kts.ru

Poccuiickas 'ocynapctBenHast 6ubamoTeka — WWW.ISl.ru

'ocynapcTBeHHas myOJIMUHAs HAYYHO-TEXHHY ecKast Onbimoreka — Www.gpntb.ru

bubmmoreka ecrectBeHHbIX Hayk PAH — www.ben.irex.ru

Bcepoccuiickast rocyaapcTBeHHasi OMOIMOTEKa HHOCTPaHHOU JuTeparypsl — WWW.ibfl.ru

bubnmnortexa Akagemun HayK — WWW.spb.org.ru/ban

HarronanbsHast aekrpoHHas 6ubamoreka — Www.nel.ru

bubmorexka BHUMODHI - www.vniioeng.men.ru

Bcepoccuiickuii MHCTUTYT HayyHOW HMH(poOpManuu no TexHuueckuM Haykam (BUHUTU) —
www.fuji,viniti.msk.su

Poccuiickas HanmonanpHas Oubmmoreka, r. Cankr-Ilerepoypr — www.nlr.ru

I'eonorus HedTu 1 raza — Www.geoinform.ru

["a3oBast MPOMBINUIEHHOCTH — WWW.gas-journal.ru

Hedrsanoe xo3stiictBo — Www.0il-industry.ru

Hedrerasoas BepTukaibs - WWW.NQV.ru

Oil Gas Journal — www.ogj.com

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

Hedts u kanmran — www.oilcapital.ru

Hedts, ra3 u mpaso — www.oilgaslaw.ru

TOK Poccun. HedrerasonobeiBatomnias 1 HedTenepepadaTeiBaromias MPOMBIIUIEHHOCTh —
www.ratex.ru

W3Bectus By30B «I eosiorus u pasBeaka» - WWw.msgpa.edu.ru

MupoBas sHepreTudecKkas moJuTuKa — WWw.wep.ru

MunepanbsHble pecypcsl Poccnn. DkoHOMHUKa M yripaBiieHne — WWw.geoinform.ru
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Geological Society of America Bulletin — www.geosociety.org/pubs/journals.ru
DJIeKTPOHHO-0MOanoTeunble cuctembl (IBC) UT'Y

1. DrexTpoHHBIH YnTaTBHBIHN 3211 «bubimoTex» (aapec moctyma https://isu.bibliotech.ru)
2. OBC «M3narenbctBo «Jlaub» (agpec mocryma http://e.lanbook.com)

3. ObC HanmonaneHsiii mudposoit pecype «PYKOHT» (anpec noctyna http://rucont.ru)
4. OBC «Aiibyke» (aapec moctyma http://ibooks.ru)

5. O6pa3oBarenpHas muathopma «tOpaitt» (aapec qocryna https://urait.ru)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

6.1. YuedHO-s1a00paTopHOe 060pPYy/10BaAHNE:

KomnbroTepHslil ki1acc reojgorudeckoro ¢gakynbrera (aya. 221). O0opyaoBaH TEXHUYECKUMHU
cpeactBamu o0yuenus: Kommbrorepsl — MoHOOI0KkH ROSCOM ¢ BO3MOXHOCTBIO TTOJKJIFOUSHHS K
cetn «MHTEepHET» M O0ECIEUeHHEM JIOCTYIA B JCKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTeIbHYIO
cpeny opranmsaiuu, npoekrop CASIOXL-V-2, noyroyk ASUSK50NGseries, sxkpaH Ha TpeHore
Da-LiteVersatol 178*178, KoJIOHKH.

6.2. [IporpaMmMHoOe obecrnieueHme:

HaumenoBanue Cpok
MPOTPAMMHOTO ObocHoBaHME AJIS TTOIH30BAHUS Jara Bergaun JleHeTBIA
Ne IIPOAYKTa Kon-Bo . IpaBa
[NO(JIuuensus, JloroBop, cu€r, akT UM UHOE) JUTIEH3UN
MOJTb30BaHU
st
GoogleChrome
57.0.2987.133 VYcnoBus YcnoBus KCMOIB30BAHMUS TIO CCHLIKE: Ycnosus
1 (exeroHo mpaBoobma | https://www.google.ru/chrome/browser/privac | npasooGnama | GeccpouHo
OOHOBIIsSIEMOE JaTerst yleula_text.html TeIst
I10)
Microsoft Office
2003 Win32
2 Russian 40 Howmep Jlunensun Microsoft 41251593 24.10.2006 GeccpouHo
Academic OPEN
No Level
Corel Draw 1031 T . No 03-
3 | Graphics Suite X6 3 OCYHApCTBEHHLIM KOHTPAKT 2 11.06.2013 | Geccpouno
019-13
AE
Acrobat
Professional 11
4 | foademcEdition 20 Jlorosop moxpsia 04-040-12 071 21.09.2012 | 31.07.2015 | Geceporo
Multiple
Platforms Adobe
IK Cenekrtop JIoroBOp 0 MPOXOXKICHUH MTPAKTUKH
5 3 crygearoB UI'Y B MIHCTUTYTE T€OXHUMHUHU UM. - -
A.IL. Bunorpanosa CO PAH

6.3. Texunueckue v 3J1eKTPOHHbIE CPEICTBA:
Ilpu peanuzauvu HOporpaMmbl

JIUCHUIIINHBI ayJUTOpHBIE

3aHATUA  [OpPOXOoAAT C

UCIOJb30BaHUEM CTALIMOHAPHOTO MYJIBTHUMEIUIHOIO MPOEKTOpa M IMEPCOHAIBHOIO KOMIIBIOTEpPA
JUIS AEMOHCTpPALMY MTPEe3eHTallUi MaTepuaa B JIEKIMOHHON ayJUTOpUH, 000pYTOBaHHOM SKpaHOM.
DNeKTpOHHBIE CpeacTBa OOyYEHHsS MO TUCHUIUIMHE pa3MelleHbl Ha 00pa3oBaTelbHOM
nopraie UT'Y (educa.isu.ru).
JUist MaTepuanbHO-TEXHUYECKOT0 00ecedeHUs! IUCIMITIIMHBI HCIOJIB3YIOTCS: KOMITbIOTEPHBIH
KJacc reonorumueckoro ¢akymprera MI'Y, B KOTOpOM BCE KOMIBIOTEPHI WMEIOT BBIXOJ B CETb
«HTEpHET» u YCTaHOBJICHHOE CrenuaabHOe IIPOrPAMMHOE obecrieueHue
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ArcGISforServerEnterpriseAdvancedLabKit CaMOCTOSATEIILHOW  paboThI

MOACINPOBAHUIO I'€OJIOTUYCCKUX CUCTEM.

JJIA CTyaA€HTa 110

VII.OBPA30OBATEJIBHBIE TEXHOJIOT'MU

OOyueHue MPOU3BOJUTCS C HCIOJIb30BAHUEM YACTUYHO DJEKTPOHHOrO OOY4YeHHs W
JTUCTAaHITMOHHBIX 00pa3oBaTeNbHbIX TexHonoruii: ObpaszoBarenbubiii moptan UI'Y educa.isu.ru

B paMkax QUCHMIIIMHBI NMPETyCMOTPEHO Y4YacTHE B BHUACOKOH(EPEHIUSIX, MPOBOAUMBIX
HayyHbIMH HMHCTUTyTaMH. CCBUIKM Ha IPOBOJUMBIE MEPOIPUATHSI OOHOBJIIIOTCS B DJIEKTPOHHOU
cpene educa.isu.ru

[TpakTHKyeTcss 3KCKypcus B J1abOpaTOpPHUIO MOJAEIMPOBAHUS T€OXHMHUYECKUX IPOIECCOB
WNuctutyta reoxumun um. A.Il. BunorpamoBa CO PAH. CryneHTbl MOIyT NO3HAaKOMHUTBHCS C
HAy4YHBIMU TIPOEKTaMH B 00JaCTH MOJEIUPOBAHMUS, 3aJaTh CBOM BOIPOCHI yYEHBIM U MONpPoOOBaTh
CaMOCTOSITENILHO pa3paboTaTh U OMKMCATh TEPMOAMHAMHUECKYIO MOJIEIb I'€0JIOTHYECKUX ITPOLIECCOB,
UCIOJb3YI0 B JaJbHEHIIEM MOJIy4YEHHbIE JAHHbIE JUISl HAMCAaHUs KYPCOBBIX IIPOEKTOB, AMINIOMOB
WJIM T€3UCOB Ha KOH(EPEHITHUIO.

HanmeHoBaHHe TeM 3aHATUH C HCMOJIb30BAHUEM AKTHBHBIX (l)OpM oﬁyqe}mﬂ:

Bu ®opma / Metozsl Kon-Bo
Ne Tema 3anatus A p 8
3aHATHS UHTEPAKTUBHOTO O0Y4EHHS 4acoB
Ceenenus o MIpaKTU4eC
I'pynnoBeie quckycceun,
1 | mporpaMMHOM KOMILIEKCE Koe 2
aHaJIN3 CUTYalluH
«CenekTop». 3aHATHE
Metons! ¥ CriocoObl MPaKTUIEC
I'pynmoBsie nuckyccuu,
2 | MOJENUpPOBAHMS MPUKIIAIHBIX KOe 2
aHaJM3 CUTYyalluU
TCOXMMUYECKUX 3aa4. 3aHITHE
Htoro vacos 4

VIII.OLEHOYHBIE MATEPUAJIBI IUISA TEKYIIIETI'O KOHTPOJIS U
MNPOMEXYTOUYHOM ATTECTALIUU

[TacmiopT QoHIA OIEHOYHBIX CPEICTB OMpPECNseT MepedeHb (OPMHUPYEMbIX ITUCIHITITHHOM
KOMITETeHIIMH (MHAMKATOPOB UX JIOCTHI)KEHMI), COOTHECEHHBIX C pe3yJbTaTaMu OOyYeHHS B BHJE
XapaKTEPUCTUKU JECKPUIITOPOB «3HATh», «yMETb», «Bnaners» (cM. pasznen Il macrosmei PII);
OporpaMMy  OLEHHBAHHMS  KOHTPOJHPYEMOH  KOMIIETEHIMH  (MHIUKATOPOB  JOCTHIKEHHS
KOMIIETEHIINH ), COAEPKAIIYI0 HaMMEHOBaHUE OI[EHOYHBIX MAaTEPUAJIOB /Il 0OecreueHns TeKyIero
KOHTPOJII M TpoMexyTouHoi arrectanuu (Tadn. VII.1), COOTHECEHHBIX C KOHTPOJIHUPYEMBIMH
TEMaMH W/WIM pas3jfesiaMd JUCHUIUIMHBI U IUIAHUPYEMBIMH pe3yJibTaTaMH, I[OKa3aTeleM |
KPUTEPHUSMHU OLICHUBAHUS, a TAK)KE XapaKTEPHCTUKY OICHOYHBIX MATEpPHUalioB Ui 0OeCHedeHHs
TEKyIIEro KOHTPOJSI M TPOMEXKYTOYHOH AaTTeCTallid MO AWCUUIUIMHE, B TOM YHUCIIE OIEHKY
3aIJJAHMPOBAHHBIX PE3yJIbTATOB U MEPEUYCHb OIICHOYHBIX MATEPHAIIOB (CPEICTB) U XapaKTEPUCTUKY
KPUTEPUU HX OLICHUBAHMSL.

VII.1 IlporpamMmma ouieHMBAHHUS KOHTPOJIUPYEMOi KOMIIeTEeHIIUH

Tema nmmn Kog [Tnanupyemslit [Toxazarens Kpurepuit Hanmenosan
paszen UHMKaTOpa pe3yibTar OLICHUBAHMUS ue
JUCLUIUIMH | KOMIIETEHLIUHU OoC
bI TK | [TA
Pa3z | MKk 3uarb: 1noHstue o | Bmanmeer OrtBeuaer Ha YO '3
aea 1. | Ocywecmense | MoneaMpOBaHUN U | MaTepUaJIOM U | YCTHBIE
BBenenue. | m MOJIENISIX B TEOXUMUHU; TEPMHUHOJIOTHE | OMPOCHI U3
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OcCHOBBI camocmosmen | YMeTb: U 110 TeMe MEepEYHs
0acCeliHOBO | bHO U 8 - HCKaTb HUCXOOHYIO BOITPOCOB
ro cocmase TEPMOANHAMHYECKYIO TeKyIIeH
MOJIENHPOB npouzsoocmee | UHHOPMAITHIO JUTST YCIIEBaCMOCTH
AHIIS | HHO2O MOZIETIMPOBAHUS
KOMLeKmMuea Te0JIOTMIECKUX CHCTEM
LETH,
coop u ananuz | Baaners:
BOSMOMKHOC |y hmbix ons ba3zoBeiMEH  HaBBIKAMU
™ 1\ noozomoexu pa6otsl Ha IIK, moucka
OTPaHUYCH | 2eonocuueckux | ¥ aHamn3a WHPOPMAITUH
us, o0muemos no B cetH MHTepHeT
HeTAHAS | pesyromamam
CHUCTEMA M | 6bINOTHEHHbIX
ee HAYYHO-
IeMEHTBI. | Uccreooeamen
bCKUX pabom
Paznen 2. HIK g2 3narb: Ilepseiit  u | Buageer OtBeuaer Ha YO
Tums Ocywjecmense | BTOpon 3aKOHBI | MAaTEpHUAIIOM M | YCTHBIE T
0CaouHBIX | M TEPMOANHAMUKH; TEPMHMHOJIOTHE | OIPOCHI U3
Gacceiinop, | CamMocmosmen | NPaBUIO (a3 ['mObca 1 110 TemMe TepeyHs
ucropus mx | MO um 6 YMerb: paccUUTHIBATH BOMPOCOB
cocmase CTENeHb CBOOOIBI B TeKyIIeH
pa3BUTHS U .
npouszeoocmee | CUCTEME; yCIIeBaeMOCTH
T?pMquCK HHO20 AHanmu3upoBaTh
on KOJLIeKmuea (da3oBble  IHarpaMMBl,
SBOMIOUMH | cHop u amanus | nuarpamMMbl COCTOSIHUS,
daunvblx  Ons | OMHApHBIE AUATPAMMBI.
n0020MOoGKU Bianerb:  HaBBIKAMU
2e0N102UYecKUX | aHam3a "
omyemog no | MHTEPIpeTaIln
pesyremamam | UICXOAHOU
6bINOTHEHHbIX | TEOJIOTHUECKON
HAaY4YHO- uHpOpMAaINH;
uccredogamern
bCKUX pabom
Pa3n | UKk 3narthb npaBuia | Brangeer OrtBeuaer Ha YO
e 3. | Ocywecmeanse | MOCTaHOBKA M | MaTepuaioM U | yCTHbIC
OO6mue m IPOBEACHHUS  I'eO0JIOro- | TEPMUHOJIOTHE | OIPOCHI U3
CBEIEHHSI O | CaMocmosmen | T€OXUMUYECKUX i 110 Teme HEePeYHs
3aKOHAX bHO WU @ | UCCIICJOBAHUN BOIIPOCOB
TepMonuHa | Cocmase YMerb  00pabatbiBaTh TeKyLIeH
MUKH npouszeoocmee | MOJTydeHHbIE yCIIeBaeMOCTH
HHO20 pe3ynbTaTHl,
KOJLIeKmuea aHaJM3UPOBATh "
cOop u ananu3 | OCMBICIUBATh HUX  C
OaHHLIX ~ Oisl | YIETOM UMEIOIINXCS
Nn0020MOGKU JUTEPATYPHBIX TAHHBIX;
2e0n02u4eckux | - TPEICTaBIATh WTOTH
omyemog no | BHITOJHEHHOW paboTHI B
pesyiomamam | BUIE OT4YETOB,
6bInONHeHHbIX | pedepaTos, craTe,
HAYYHO- 0(hOPMITEHHBIX
uccredogamen | COOTBETCTBYIOLIUM
bCKUX pabom o0Opa3zom.
Baagers: HAaBBIKAMU
padotst B MC Excel,
HCIIOJIb30BaTh
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CTaTUCTUYECKUE
(YHKIMH U1 pacueToB

Pazn | UKk 3Harn npuHIHIGl | Brageer OtBeuaer Ha YO
e 4. | Ocywecmensie | IOCTAaHOBKH W | MaTepualioM U | YCTHBIE
Xapaktepu | m IPOBEACHHUS  T'eOJIOrO- | TEPMHUHOJIOTHE | OIPOCHI U3
CTHKA camocmosmen | TEOXUMHIECKUX i o Teme HePeUHsI
COBPEMEHH | bHO Wil 6 | WCCIICIOBAHHIL; BOIIPOCOB
BIX cocmage Ymerb pemiatb TeKyIIeH
MPOrpaMMH npouzeo0cmee | CTaHIapTHBIC 3azan yCIeBaeMOCTH
BIX HHO20 npoheccuoHaIbHOM
KOJLIeKmuea JeSTeTbHOCTH Ha
KOMILICKCO cbop u auanu3 | OCHOBE METOJ0B
B QU3MKO- | 5y Ons PaBHOBECHOM
XUMHICCKO | pogeomosku TEPMOTHHAMHKA c
ro 2eono2u4eckux | MPUMEHEHUEM
MOJEIUPOB | omuemog no | TEXHOJIOTHH
aHus pesyiomamam | KOMIBIOTEPHOTO
6bINOTHEHHbIX | MOJEIMPOBAHUS
HAY4HO- (PU3UKO-XMMUYECKIX
ucciedogamen | MPOLECCOB
bCKUX pabom MTPOTEKAIOIIIX B
0caJIoYHbIX OacceiHax
-Baagern
COBPEMEHHBIMU
METOZIaMH  aHAIM3a |
MaTeMaTH4YeCKOM
00paboTKn
NEeTPOJOTUYECKOTO U
METPOXUMUYECKOTO
Marepuana c
MPUMEHEHUEM
KOMITBIOTEPHOTO
MOJICITMPOBAHUS
Pazne | M/[Kpx2 3Hatp 0  (usuko- | Boaneer OrtBeuaer Ha YO
as Ocywjecmense | XUMAYECKHX MpOILIECCax | MarepuajoM U | yCTHBIE
Csen | m 00pa3oBaHUS TEPMUHOJIOTHE | OMPOCHI U3
eHus 0 | camocmosmen | OCajOYHBIX MOPOJ; il o Teme HepeyHst
NIPOrpaMMH | bHO w6 Ymernb BBIOMPATh BOIIPOCOB
OM cocmage HEOOXOMMBIE METObI TeKyIIen
KOMILITEKCE npou36o00cmee | KOMIIbIOTEPHOT'O yCIIeBaEMOCTH
HHO20 MO/ICITMPOBAHHS,
«CenekTop
KOJLIeKmuea UCXOMSl M3 KOHKPETHBIX
». cboop u ananus | 3a7a4  TEOJIOTUYCCKUX
OauHbLIX  OAA | UCCIEIOBAHNIA;
n0020MOGKU Baaners HaBBIKAMHU
2e0/102udecKyx | IPOBEICHHSI
omyemog  no | SKCIepUMEHTa "
pezyrbmamam | MeTogaMu  00paboTKH
6bINOTHEHHBIX | €T0 PEe3yIbTaTOB
Hay4HO-
uccredogamern
bCKUX pabom
Pazn | XKz 3uarp: o0  ¢usuko- | Bnageer OtBeyaer Ha YO
ea 6. Ocywecmense | XAMAYECKUX IIPOIIECCaX | MaTepHalioM U | YCTHBIC
Met | m 00pa3oBaHUS TEPMUHOJIOTHE | OMPOCHI U3
OJTBI U | camocmosimen | yriaeBOAOPOJIOB; il o Teme HepeyHst
CIIOCOOEI bHO w6 | YMeThb BBIOMPATh BOIIPOCOB
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MOJICITUPOB
aHusA
TIPHUKJIATHBI
X
reoXuMHuye
CKHX 3a7a4

cocmaee HEOOXOIUMBIE METOJBI TeKymen

npous’eodcmee KOMITIBKOTCPHOT'O YCI€BaCMOCTH
HHO2O MOJEJIMpOBaHus,
KoJsiekmuesa HCXOOd M3 KOHKPCTHBIX

cbop u ananus | 3a1a4  TEOJOTHMIECKUX
OaHHbIX O/ | UCCIIEIOBAHUM;

Nn0020MOo6KU BJ'IaI(eT]) HaBbIKaMU
ceojlocuveckux | MpoOBEACHUA
omuyemoe no | SKCIICpUMECHTA nu

pe3yrbmamam | MeTogaMu  00paboTKH
BbINOJIHEHHBIX | €T0 PE3yJIbTaTOB
Hay4HO-
uccreoosamern
bCKUX pabom

THpunamete cokpawenus: YO — yemuwiti onpoc, T— mecm, 3 — 3auem

VI1.2 Tekymuii KOHTPOJIb YCIIeBA€MOCTH

Texkymuii KOHTPOJb YCIIEBAEMOCTH — OLIEHHBAHME XOJa OCBOEHHUS DJIEMEHTOB
00pa3oBaTenbHON MPOrpaMMBbl AUCHUIIIIMHBI B COOTBETCTBUU C HACTOsAIIEH paboueil mporpamMmoit, B
TOM YHCJE€ TPOBEPKY YpPOBHS YCBOCHHUS 3HAHUI, YMEHUH, HABBHIKOB U OTAENIHHBIX SJIEMEHTOB
KOMIIETEHIIUN, TOJIYYCHHBIX 00 yJarOIIMMUCS B IPOLIECCE OCBOCHUS TUCIUTIIIUHBI.

IlpumepHulii cnucok 80npocoe 01sa ycmHozo onpoca no meme 1

1.
2.

o

© 0N

[ToHsiTHE O MOAEAMPOBAHUM U MOJEIISIX B TEOXUMHUH.

Metoauueckue U TEOPETUUYECKHE BOMPOCHI, CBA3AHHBIE C HCIIOJIb30oBaHMeM DOBM B
(GU3NKO-XUMUYECKOM MOJICIMPOBAHUN B T€OXUMUU

OcCHOBHBIE HJTambl pa3BUTUS METOAOB (U3UKO-XUMHUYECKOI'O MOJEIUPOBAHUS
(ucropuyeckasi cripaBka).

Buasl v THIIBI MOZIEIIEH, MCIIOJIB3YEMBIX B T€OJIOTHH U TEOXUMUU;
Tepmonunamuueckas cucreMa. [loapasaeneHuss CUCTEM 1O YUCIY KOMIIOHEHTOB, 10
yucy ¢a3. M30mmpoBaHHbIE, 3aKPBITHIE, OTKPBHITHIE CHCTEMBI.

UYro Takoe (aza TePMOAMHAMUIECKON CUCTEMBI?

Yro Takoe KOMIIOHEHT TEPMOANHAMUYECKON CUCTEMBI?

Yro Takoe napaMmeTpbl TEPMOAMHAMUYECKON CUCTEMBI?

I[&TB OIIPCACIICHUC CIICAYIOIIUM IMOHATHUAM: JIMKBUAYC, COJIMAYC.

10 Uemy paBHa CTENEHb CBOOOIbI CUCTEMBI B TOUKE 3BTEKTUKH?

Ilpumep 3a0anus ona npaxmuueckoi padomel no meme 1

IIpakTnueckas padora 1
HNHuTepnperanms 1uarpaMm njiaBJjaeHust

19




C I II III

2100

1900 -

1800
\/

1700 |
1500 |-
Cr,0,*3Si0,
1300¢ 1 ] 1 o—1 ®
0 20 40 60 80 100
Cx.0, MOJI. % Sio,

1. laTe onpezeneHne TepMUHAM: «JIMKBUAYCY, «CONUAYCY, «CYOIMKBUAYCH, «CYOCOTUIYC»,
«OBTEKTHKa»

2. [Tonmucath Bce 00J1aCTH, JIMHUM WM TOYKH Ha (pa3oBO 1uarpamme.

3. Onucate u3MeHeHue cucrembpl no Ttoukam |- |l (MHTepBan temmeparyp, coctaB u
KOJINYECTBO (pa3 — mpuMepsl B IPE3EHTALUN U JIEKIIUH)

VYkazaTh, kakue (a3pl 1 B KAKOM KOJMUYECTBE MPHCYTCTBYIOT B CHCTEME IPH TeMIIepaType
1800°C (ncnonp30BaTh IPaBUIIO phlyara).

Kpurtepuu ouennBanus:

«OTIMYHO» - TPABUJIBHO BBIMIOJIHEHA paboOTa, ONMMCATENbHASI YacTh BBINOJHEHA TOJHOCTHIO —
€CThb OTBETHl Ha [IOCTaBJICHHBIE BOIMPOCHI, OTBET PpPa3BEPHYTHIM, apryMeHTUPOBAHHBIH,
MOCJICAOBATEIIHbHBIMN.

«XOpOIIO» - CTYACHT XOPOIIO MOHUMAET HCIOJb3yEMbIE TEPMHUHBI, KOPPEKTHO IOANUCAHBI
o0jacT Ha JuMarpamMme; €CTh OIIMOKM B HWHTEPHPETAMH TOCJICIO0BATEIBHOCTH HW3MEHCHHS
COCTOSIHHSI CUCTEMBEI.

«YZOBJICTBOPUTEIILHOY - JAaHO ONpEIe/ICHUE TEPMUHAM M ITOJITMCAHbBI 00JJACTH THarpaMMBbl;

«HEYIOBIIETBOPHUTEIHHOY - OIIMOKH B paboTe, HEMOJIHOTA OTBETA, HEAKKYPATHOCTb.
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Ilpumep mecmoesozo 3a0anusn

!'nl!

MHWHOBPHAYKHN POCCHUHA
(enepanbHoe rocyaapcreeHHoe
010/1:KeTHOE 00pa3oBaTeIbHOE
y4pekIeHne BbICIIEro 00pa3oBaHus

«Mpkymckuli 20cydapcmeeHHbIl
yHUsepcumemy

(®r60Y BO «UTY»)
lFeonozuyeckuii pakynomem

TECTOBBIE 3AJJAHUA
(o pazmeny I-111)
Tect Nel
TecTroBoe kOMILIEKCHOE 3aJaHuE JJIs1 KOHTPOJs 3HaHui o paznenam |, 11,111,
Uncmpykyus:

[Ipexne yem NPUCTYNUTH K BBINOJHEHUIO TECTOBOIO 3a/JaHUS, BHUMATEIbHO MNPOYUTAUTE
Borpocel. Ecinu Bbl 3aTpynHseTrech OTBETUTH Ha BONPOC, MEPEXOAUTE K CIEAYIOLIEMY, HO HE
3a0ybTE BEPHYTHCS K MPOMYIICHHOMY 33IaHHIO.

Bpewms BrinonHenus tecta — 45 MUH.

Kasxprit mpaBHIIbHBIN OTBET HAa BOMPOC OIICHUBAETCS B 1 Oam;

1. VI3 uncna npensioxeHHbIX COSAMHEHNN YKaXUTE KHUCIIOTY:
a) Mg(OH),

6) H2804;

B) NaAlSi30Og;

2. IlepBoe Ha4aJIO TEPMOJAMHAMUKHA MOXET OBITh 3aIMCAHO KAK:

a) KOJIMYECTBO BHYTPEHHEH SHEPIUU CUCTEMBI 3aBUCUT OT MPOJIODKUTEIILHOCTH HAOIIOACHUH 32
HE;

0) npu JIFOOBIX (PU3HUYECKUX B3aUMOCHCTBUSX SHEPTUs HE BO3HUKACT U HE MCYE3aEeT, a TOIBKO
nepenaercs OT OJHUX Tell APYTUM WK MPEBPAIAETCS U3 OAHOU (OPMBI B IPYTYIO,

B) IIpH JFOOBIX (PU3UYECKUX B3aUMOJICUCTBHUAX Macca CUCTEMBI OCTA€TCsI TOCTOSTHH Oi

3. Ilpu KakuX yCIOBHIX MIPOTEKAIOT U30TEPMUUYECKUE TTPOIECCHI:
a) MpH OCTOSIHHOM JJaBJICHUH,

0) Ipu MOCTOSIHHOM TeMIEpaType,

B) IIpU MIOCTOSIHHOM O0BbeMe.

4. ®usuyecku OAHOPOJHAS YACTh CHCTEMBI MJIM COBOKYIIHOCTh TAKUX TOXIECTBEHHBIX 4aCTEif,
KOTOPBIC OI'PAHUYCHBI MIOBEPXHOCTSIMH Pa3jiesia ¥ MOTYT ObITh (B IPUHIUIIC) OTACIICHBI OT APYTUX
YacTel CUCTEMBI MEXaHUICCKUMHE CPEJICTBAMH Ha3bIBACTCS

a) HE3aBUCHUMBIN KOMITOHEHT

0) 3aBUCHUMBIl KOMITOHEHT

B) dasza

5. CucreMa COCTOUT U3 BOIHOrO Mnapa u JKHUJIKOH BOJIBI. CKOIBKO B CHCTEME (1)33?
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a)l
0) 2
B) 3

6. TepmomuHamMuyeckue MPOIECChl, MPOTEKAIONME IPU TOCTOSHCTBE BHEIIHEro aBIICHMUS,
HA3BIBAIOTCH:

a) U30TepMUUYECKHE

0) uzobapHbIC

B) U30XOpHBIE

7. I[IpuGop asnst u3MEpeHUs KOJIMYECTBA TEIJIOTHI, BBIIENSBIICHCS UM MOTJIOIAOIICHCS B
XUMHUYECKUX, PU3NUECKUX U OMOJIOrMUYECKHUX MPOoIleccax Ha3bIBAIOT:

a) poTomerp,

0) KaJopumeTp,

B) GapomeTp.

8. 3nauenus pH cuctemsl paBHOoe 1 0003HaYaeT, 4TO B cCUCTEME Cpefia

a) Kucnas,
0) HelfTpanbHas,
B) LIEIOYHAs

9. Unnexc xumuyeckoro BeiBeTprBanust ClA nmeer Bu:
a) A|203/S|02

6) A|203/(S|02+T|02)

B) A|203/(A|203+C&O+N&20+K20)*100

10. PaccmatpuBaetcs cucrema C-H-O. HezaBucumbie KOMITOHEHTBI 3TON CHCTEMBI — JTO:

a) C- yrnepon, H-Bogopon, O - kuciopon,
0) coenqunenust CH4, CO, CO2 u mip.,
B) YpaBHEHMsI peakuii, KOTOPbIE MOYXHO COCTaBUTh MEXY 3JIEMEHTaMH,

Kpurtepun oueHnBaHus Tecta
OTMeTKa «OTJIIMYHO» CTaBUTCS IPU MPaBHWIIbHOM BbiosHeHUU 81-100% 3ananuii Tecra.
OTMmeTKa «XOpoLI0» CTaBUTCA IIPU NIpaBUIIbHOM BhINoNHEHNN 46-80% 3ananuii Tecra.
OTMeTKa «yIOBJIETBOPUTEIBLHO» CTABUTCS IIPH NIPAaBUIBHOM BbINOIHEHUH 21-45% 3ananunii Tecra.
OTMmeTKa «HEyJIOBJIETBOPUTENILHO» CTaBUTCS NPH NMpPaBUIbHOM BbinoiaHeHuu 20-0% 3amaHuit

tecta. Kimou k Tecry: 10, 26, 30, 48, 50, 60, 70, 8a, 98, 10a

VI1.3. TIpomexyTouHasi aTTecTanus

[To gucuunnuae «MogenupoBaHnue 0OacceiHOB U HEPTETra30HOCHBIX  CHCTEM»
npeaycMOTpeHa TPOMEKYTOYHAs aTTecTalus B (hopMe 3a4eTa ¢ OleHKO.

V11.3.1.0ueHka 3anjiaHMPOBAHHBIX Pe3yJIbTATOB O IMCHMUILIHHE

Kon xommeTeHImm Kon onennBaeMmoro | Pesyabrarsl o0yuenusi | Iloka3zaTenn

HHAUKATOpPA
IIK-2 HJIK ;500 3Haer: Haer MPaBIIIEHOE
Criocoben Ocywecmensem OCHOBBI TEPMOJIMHAMUKH | OMPENCIICHUE  TOHSTUAM
CaMOCTOSITEIIFHO HWITH | CAMOCHOAMENbHO Uil | TIPUPOTHBIX MPOIECCOB. | «hazay, «3aBUCUMBIN
B cocTaBe | 6 cocmase KOMIIOHEHT,
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IIPON3BOJICTBEHHOTO | NPOU3BOOCMEEHHO20 «HE3aBUCUMBIH
KOJUIEKTHBA Kouekmuea coop u KOMIIOHEHT», IapaMeTphbl
OCYILIECTBIISATh COOp U | aHanu3 OaHHbIX 075l CHUCTEMBI;
aHaIM3 JIaHHBIX Ui | N0020MO6KU VYmeer: Moxer dopmynupoBats U
COCTaBJIEHUSI OTYETOB | 2€0N02UYECKUX BbIOMPATh HEOOXOAMMBIE | pelIaTb  I'€OJIOTHYECKHUE
o pe3yibTaTaM | omuemos 10 | METOJIBI 3aaul METOJaMu (PU3HKO-
BBITTOJTHEHHBIX pe3yromamam KOMITBIOTEPHOTO XUMUYECKOTO
Hay4HO- 6bINONHEHHbIX HAYYHO- | MOJIETMPOBAHHUS, UCXOMSI | MOJICIMPOBAHUS
UCCJIEJIOBATENNbCKUX | UCCAe008aMeNbCKUX U3 KOHKpETHBIX 3a/1ad
pabot W | pabom TEOJIOTUIECKUX
HCCJIe JOBaHUHA HCCJIe JOBAaHNH
Bnaneer: AHansupyer u
Cnocobamu  00paOOTKM | MHTEPIPETUPYET
51 HMHTEPIPETALUNA | UMEIOLYIOCS
Te0JIOTUUECKON T€0JIOTMYECKYI0
nHpoOpMauH uHpopmanuio,  obyamaer
HaBbIKAMHU  W3BJICYEHMSI | HABBIKAMU
nHpoOpMauH U3 | CPaBHUTEIBHOTO aHalM3a
Hay4yHOM JIUTeparypsl 110 | F€0JIOrHYECKOro CTPOSHHUSL.
pa3IMYHBIM  acreKkTam
T'€0JIOTUU U T€OXUMUU

VI11.3.3 OuenouHble MaTepUAaJIbl, 00ecrieduBalOIMe TUATHOCTHKY
cpOpMHUPOBAHHOCTH KOMIETEHI U (WIN MHAMKATOPOB KOMIIETEHIUH),
3asiBJIEHHBIX B padoyell mporpaMmme IMCUMILIHHBI

3auer mnpoxoauT B BHUAe cobecenoBaHus. CTYAEHT pacKpblBaeT OCHOBHBIC
HOHATUA U TEPMUHBI, HCIONb3yEeMble B paMKax Kypca, a TaKkKe MMEeT BO3MOXHOCTh CBOOOIHO
IOpacCyXk/1aTh IO NPEUIOKEHHBIM T€MaM M NPUBECTH IpUMeEphl U3 omnbiTa. [IpuMepHBbIil crincok
TEM TNpEICTABJICH HIKE.
Kpurepun onenku:

* OIEHKa «OTJMYHO» BBICTABIAETCS CTYIEHTY, €CIM OH B IOJHOM OOBbEME OTBEYaeT Ha
BOINPOCHI, CBOOOJHO BIaJieeT TEPMUHAMHM M TOHATHUSAMH Kypca, CIIOCOOCH AUCKYTHPOBATh IO
IPEAJIOKEHHBIM BOIIPOCAM, CIIOCOOEH apryMEHTUPOBaHO 0OOCHOBATh CBOIO MO3MIIMIO; IPU OTBETAX
Ha BOIIPOCHI MOXKET COBEPILIATh HEOOJIBIINE OLIMOKH;

* OIEHKAa «XOpOLIO» BBICTABJIAETCS CTYIEHTY, €CIM OH OTBETHJI Ha BCE IPEIJIOKEHHbIE
BOIPOCHI, PACKPBIB UX OCHOBHYIO CyTb, HO J€JaeT HE3HAUUTEIbHbIE OLIMOKH, CIIOCOOEH OTBETUTH
Ha 0OJIBIIYIO YacTh JOMOJIHUTEIBHBIX BOIIPOCOB;

* OLEHKA «yJOBJIETBOPUTEIBHO)» BBICTABIIAETCS CTYJEHTY, €CIM OH OTBETUJI Ha JiBa M3 TpeX
IPEAJIOKEHHBIX BOIIPOCA, IIPU ATOM COBEpIIAET yMEPEHHbIE OMMUOKH; WK OTBETHII Ha TPH BOIPOCA,
HE PACKpbIB B JABYX M3 HUX OCHOBHYIO CYTh, HO IIPH 3TOM OTBET HAa OAMH U3 TpPEeX BOIPOCOB ObLI
HauOojee MOJHBIM, C PacKpbITUeM ero cyTd. He oTBedaeT Ha OOJBIIMHCTBO JOMOJHHUTEIbHBIX
BOIIPOCOB.

* OICHKAa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS, €CIMU: CTYAEHT HE OTBETUJ HU Ha OAMH
BOIIPOC; CTYJEHT HE PAcKpbUl CyTH HHU OJHOIO BOIPOCA U HE OTBETWI Ha MOJABIIOLICE
OOJBIIMHCTBO JIONOJHUTENbHBIX BONPOCOB; OTBETWJI HAa OJUH U3 TpeX BOIPOCOB, HE
PacKpbIB/TIOYTH HE PACKPBIB €0 CYTH WUJIM U COBEpIIal rpyobie omMOKH, a Ha JBa BOIpoca He Jall
oTBeTOB. He 3HaeT 6a30BBIX TEPMUHOB U CYIIHOCTH IIPEAMETA.

MarepuaJjsbl
CTYJEeHTOB:

AJId  NMPOBEACHHUS TEKYIIEro M MNPOMEKYTOYHOI0 KOHTPOJIA 3HAHMH
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Ne Bua konTpoas KouTpoJsmpyembie KonTtposmnpyemsbie
TeMbl (pa3aeJibl) KOMIeTeHIun/
HHIHKATOPbI
1 2 3 4
1 3auer Paznen 1-3 MK-2, U1K pk-2.2,
2 Texynwii KOHTPOJIb Paznen 1-3 MK-2, U1K pk-2.2,

IIpumepHBIii CIHCOK BONPOCOB K 3a4eTy:

IIpuMepbI BOIPOCOB HA OLICHKY 3HAHM I

1. OcHOBHBIE HTaMbl pa3BUTHI METOAOB (PU3UKO-XUMHUECKOTO0 MOJEINPOBAHHUS

2. TepMonuHamuyeckasi cHCTeMa. TepMOOUHAMUYECKHE CHUCTEMBI: OTKPBITHIC, 3aKpPBITHIE,
n301IMpoBaHHbIe. [IpuBecTn mpumepsl.

3. IlepBeriii 3aKoH TepMoauHamMuku. Onpenenenue, GU3NUIECKHil CMBICI.

4. Jlath onpeneneHre TepMUHaM: (a3a, 3aBUCUMBIA KOMIIOHEHT, HE3aBUCUMBIN KOMITOHEHT.

5. Temnepatypa. Onpenenenue, equHUIbl U3MepeHust Kakyto TemnepaTypy NpUHATO CUHUTATh
CTaH/IAPTHOM?

IIpuMepsI BONPOCOB HA OLIEHKY YMEHMii

1. EauHunel u3MepeHus KOHIIGHTpalluM BemiecTBa: pph, ppt, ppm, ppb. Kak cooTtHOcsATCS
BECOBBIC MPOIICHTHI, PPM U T/17

2. Paccuuraiite conepxanue Ti B unbMmenute FeTiO3 (atomusiii Bec Fe — 56, Ti— 48, O — 16)

3. Kak crpositces kimaccupuKamoOHHbBIE TUATPaMMBI U 0CA0YHBIX TIOPO?

4, HazoBuTe 1mocieaoBaTeIbHOCTh pacuera uHaekca BeiBeTpuBanus ClA.

5. IlpaBuiio a3 I'm66ca. Crenenu cBoboabl. Kak pacunthiBaroTcs? Kakyro cTerneHb CBOOOIBI
MMEET CHCTEMa B TOYKE IBTEKTUKHU?

Bonpocsl, hopmMupywomme 1eCKPpUNTOP «BJIATETh)»
B

1. A KaKOMy COACPIKAHUIO KOMIIOHCHTOB COOTBCTCTBYCT BBIJICIICHHAS TOYKA

Ha TPOWHOM nuarpamme?

2. ITerpoxumuueckue moxyiu. OcHoBHbIe MOayiu. [IpuHnnn pacdera. O6IacTb MPUMEHEHHS.

3. PaBHOBecHas cucrema mpeacTaBisieT co00il BOAHBIN pacTBOP XJIOPHIA HATPUS M STHIIOBOTO
CIMpTa, HAXOJALIMMCA B PAaBHOBECUU C KpUCTa/UIaMM COJIM M HACBHIIEHHbIM napoMm. Hasosure
qucio a3 U KOMIIOHEHTOB cucTeMbl. PaccunTaiite cTeneHb cBOOOABI CUCTEMBI.

4. Tloctpoenue koppensuuoHHoi wmarpuusl B nporpamme MC Excel. Wurepnperanus
MOJyYEHHBIX JaHHBIX.

5. Pacuer ypaBHenusi perpeccun B nporpamme MC Excel. Murepnperaiius MoiydeHHBIX
JTAHHBIX.
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PazpaGoTunkm:

B mporpam
porpaMMe HCIT0JIb30BaHbl METOJIMYECKHE Pa3padOTKH JIOI[eHTa Kadeaphbl reoJ0orui HeTH 1

rasa reosiorndeckoro (axymnprera B.A. Beranackoro

5
V 74

(moxmucs) (fﬁe A.B. OmienkoBa
Mast TOJDKHOCTB) (MHUTIHAITBI, (haMUITHS)

[Iporpamma COCTaBIeHa B COOTBETCTBHM € tpeGosanusMu PI'OC BO 1no HanpasJeHHIO H

npOQHIIO NOArOTOBKH 05.04.01 «I"eosorus».

[IporpamMma paccMOTpena Ha sace/laHuH Kadephl NOJIE3HBIX HCKOMACMBIX
« fF» 238 2023 1.

[Tpotoxon Ne &
3ag. kadenpoi C.A. CacM.... M ..................

m Geime 60CHpOU3GEOEHA HU 6 xaxoii opme 6e3

Hacmoswjas npozpamma, He Modlce

npedeapumenbHo20 NUCLMEHHOZ0 paspewenus Kagheopul-paspabomuuKa npozpammot.
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