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1. leau u 3aHa9y TUCHUILINHBI:

ean:
- OCBOCHHME TEOPETUYECKUX OCHOB TIE€O0JIOTO-TEOXMMHUYECKOIO0 METOJla aHalu3a
YTJIEBOJOPOAHBIX CHUCTEM; - MPUOOpETEeHHWE IPAKTUYECKHX HAaBBIKOB NPHUMEHEHHUS MeETo/aa

0acceitHOBOro MOJICIMPOBAHUS [IPU PEIICHUH PETHOHAIBHBIX, TOUCKOBBIX U Pa3BEIOYHBIX 3a/1a4
B He(pTETra30BOI re0JIOTHH.

3agaun:
- U3Y4YHUTh OCHOBBI cOOpa ¥ 1oa00pa HEOOXOAMMOr0 M IOCTATOYHOT0 UCXOIHOTO MaTepuasa
(maHHBIX) 1711 IPOBEICHUS OACCEHHOBOTO MOJICTTUPOBAHHS,

- U3YYUTh aJITOPUTMBI TOCTPOSHHS T€0JIOTO-TCOXUMHUYECKUX MOJIEIICH

- O3HAaKOMJICHHE CTYJICHTOB C OCHOBaMH TEPMOJMHAMHUKH JJIsi PEHICHHS (HU3HKO-
XUMUYECKHUX MTPOOJIEM B T€OXHUMHUU;

- oOydYeHHE TIPEICTABICHUIO MOJCICH TEeOXMMHYECKHX IIPOLIECCOB B TEPMHHAX
TEPMOJMHAMHUKH, a TAK)KE METOAaM 00pabOTKH SKCIIEPUMEHTAIILHBIX JaHHBIX;

- aHaJu3 TeOJIOTUYECKOW MH(MOpMAIMU, HHTEPIIPETAIUs Pe3yabTaTOB B (HOPMYyIHPOBKA
BBIBOJIOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebuas IUCIHUIIIAHA OJIK.JIB.04.02 MoennpoBaHue OacceliHOB u
He(DTEra30HOCHLIX CUCTEM OTHOCHUTCS K DJIEKTUBHBIM JUCHUIIINHAM.

2.2. lng w3ydeHus JaHHOW y4eOHON IUCIHMIUIUHBI HEOOXOIMMBI 3HAHHS, YMEHUS H
HaBBIKU, (OPMUpPYEMbIEC MPEIUICCTBYIOIUMHU AUCHUILTUHAMU: «XUMUI», «OOIIas reonorus,
«Du3nyeckass XUMHI.

2.3.3HaHus, yMeHHMs U HaBBIKH, (QopMHpyeMble [aHHOW y4eOHOW AUCIMILTUHOM,
HEOOXOIUMBI JISI HAITUCAHUS ¥ 3aIIUThI BRITYCKHOW KBATM(UKAIIMOHHOW PaOOTHI.

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJIMHBI

IIponiecc OCBOEHHS MUCLMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETCHLUH B
cootBercTBUM ¢ ®I'OC BO u OIIBO no nporpamme cneuuanurera 21.05.02 [lpuknannas
reoJIOT U



Hepeqenb MJIAHHPYEMBIX PE3yJbTaTOB Oﬁy‘leHI/lﬂ Mo JMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPAMH JOCTUKCHUS KOMHETCHHHﬁ

Komnerenuus Nuaukaropsl Pe3ysabTarsl 00y4yeHus
KOMIIeTEeHIM I
MK k-2 3HaTh TMpaBWwiIa TMOCTAaHOBKU U
MK-2 Ocywecmensem MIPOBEICHUS reoJIoro-
Cnocoben camocmosamenvHo CAMOCMOAMENLHO UL 8 reOXMMHYECKHX HCCIeI0BaHUMN
unu 6 cocmase cocmage - OCOOCHHOCTH HHTEPIpETAIIuU
NpPOU3800CHBEEHHO20 NPOU3800CMEEHHO20 JAHHBIX XUMHUYECKOTO,
KOJLIEKMUBA OCYWeCmsIsims | KOIIeKMUea coop u aHaiu3 | MUHEPATIOTHIECKOTO,
cOop u ananuz OaMHBIX OJisl OaHHBIX 07151 NO02OMOBKY | TIeTporpadUIECKOro aHaIUu30B;
COCMABNIEHUsI OMYEemoe N0 | 2e0N02UYECKUX Omyemos no | YMeThb o0OpabaTsIBaTh
Ppe3yIbmamam 6binOJIHEeHHbIX pe3yremamam MOJIy4YEHHBIE pE3yNbTaThl,
HAYYHO-UCCIe008AMENbCKUX BbINOIHEHHBIX HAYUHO- aHAIM3UPOBATh M  OCMBICIIHBATH
padbom unu uCCcIe008anull | UCCIe008amenbckux pabom | MX ¢ y4éTOM  UMCIOIIHUXCS
JTUTEPATyPHBIX JTaHHBIX;
- MPEJICTaBIATh UTOTHU
BEITIOJTHEHHOW paboOThl B BHIE
oTuéToB, pedeparoB,  CTaTeH,
0(OPMIIEHHBIX COOTBETCTBYIOIINM
o0pazomM.
Baaners: HaBBbIKaMH
MPOBEICHUS  DKCIEPUMEHTa U
METOIaMHU o0paboTku ero
pE3yNbTaTOB,;
- Croocobamu 00paboTKH U
WHTEPIPETAllM  T'€0JOTHYeCKOn
uH(popMaIuy, HaBBIKaMU

CPaBHHUTCIIbHOI'O aHAJIN3a




4. COAEP)KAHUE U CTPYKTYPA JUCIIUIIJINHBI

®opMa NIPOMEKYTOUYHOM ATTECTAIUM: 3a4eT C OL[eHKOH

O0BbeM TUCHHMILIMHEI coCcTaBJIsAeT 4 3aueTHbIe eAMHUILI, 144 yaca,
B ToM yncie 0,05 3ayeTHbIe eAMHULBI, 2 Yaca HA 3a4YeT

W3 HUX peanu3yeTcs C UCIOIb30BAHUEM AJICKTPOHHOTO O0YYCHHUS U AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOMOTHI 14 yacoB
N3 Hux 0 9acoB — mpakTHYECKast MOArOTOBKA

aKaJICMHUYCCKHUX YaCcOB

4.1 Coneprxanne JUCIUILIMHBL, CTPYKTYPHPOBAHHOE MO TEMaM, C YKa3aHHEM BUJIOB YUEOHBIX 3aHATHI M OTBEJIECHHOIO HA HUX KOJUYECTBA

Buner yaeOHO# paboTHI,
BKJIFOUAsl CAMOCTOATENBHYIO padoTy 00ydaronuxcs,

xR
S5 MIPAKTUYECKYIO [IOATOTOBKY U TPYIOEMKOCTh
o (B yacax)
= ®
2 5 OPMBI TEKYILETO
o 3 2 3 KOHTPOJIA
E g |&g yCIIEBAEMOCTH;
No 3 5| E o KonrakTtHas paboTta npemnonaBaTes ¢ %
Paznmen muctumuHbY/ TEMBI S o ) < dopMma
n/m & = S 00yJaroIUMHUCs Z "
& S |E& = HPOMEKYTOYHOU
A2 S E = aTTecTaluu
= S8 (no cemecmpam)
= CeMuHapckue 9 3
a
= /mpaKTHYECKHe =
Jlexiun Koucynprauuu S
/mabopaTopHbIe
3QHSTHS
Paznen 1. Beenenue. OcHoBbl OacceliHoBoro | 9 | 23
MOJIEJIMPOBAHUS — LIEJIN, BO3SMOXHOCTHU U .
1 AP HCIH, 3 4 16 VeTHBI onpoc
OTpaHHuYeHUs, HePTSIHAs cUCTEMa U ee
3JIEMEHTHI.
Pazgen 2. Tunel ocagouHbIX
2 OacceifHOB, HCTOPUS UX PA3BUTHUS U 19 3 16 VYerHelii onpoc
TEPMHUYECKOHN SBOJIIOLINN)
Paznen 3. O0uiue cBeieHus 0 3aKOHaX
3 l i a 23 3 4 16 VYcTHslii onpoc
TEPMOJIMHAMUKH.




Bunpr yaeO6HOM paboTHI,

BKJTIOYAsl CAMOCTOATENBHYIO paboTy 00ydaronumxcs,

DOpMBI TEKYILETO

<
4
S
L5 NPaKTHYECKYIO TIOATOTOBKY M TPYJIOEMKOCTh
) [
o 8 = = (B Hacax) KOHTPOJISI
No 5 § D E = yCIIEBAa€MOCTH;
. /;1 Paznen aucuMImiMHbL/ TeMBI g o '3 :é: = ®dopma
3 § B e 8 IPOMEXKYTOYHOM
R o KoHnTakTHast paboTa mpernoaBaTesi ¢ o 8
2 S w & aTTeCTaluu
= 00yJarmuMucs s 3
< < T (no cemecmpam)
< O A
=9
=
Pa3nen 4. Xapakrepucruka
4 COBPEMEHHBIX IPOrPaMMHBIX KOMIUICKCOB 19 3 16 VYcTHBIH onpoc
(UBUKO-XUMHYECKOTO MOJICTUPOBAHUSI.
Paznen 5. CBeneHus o mporpaMMHOM
5 A . porp 23 3 4 16 YcrTHbI# onpoc
KoMIuiekce «CenekTopy.
Pasznen 6. MeTos! ¥ Crioco0bl
6 MOJICTUPOBAHMS ITPUKIATHBIX 30 3 6 21 VYerHbIH onpoc
F€OXMMHMYECKHUX 3a/1a4.
HToro yacos 140 18 18 101




4.2. I1l1aH BHeayJUTOPHOI caMOCTOSITEILHON PadoThl 00y4aloNIUXCHA MO AUCIHUIINHE

CamocTodaTrenbHas pabota 00ydJaronuxcs YuebHo-
METOANYECKOe
OnenouyHoe
Cemectp HazBanmne pasacia, TCMbI B o Cpoxku TpynoeMKocTh CPENICTRO obecneueHune
HA CaMOCTOATCIBHON PAOOTBL | oo ienns (dac.) pea CaMOCTOATENbHOU
paboTHI
Paznen 1. BBenenne. OcHOBBI OacCEHOBOTO
VYkazaHo B pazjene
MOZIEIUPOBAHUS — LIETH, BO3MOXKXHOCTH U Pabota ¢ nutepatypHBIME B TEYCHUU . N
18 YcTHBIH OIpoc V HacTosIIeH
OorpaHHYeHUs, HEPTSIHASI CUCTEMA H €€ HCTOYHUKAMH cemecTpa
IIPOrpamMMBbl
JJIEMEHTBI.
Pasnen 2. Tumnbl ocago4yHbIX OacCceiiHOB, VYkazaHo B pasjene
o Pabota ¢ nutepatypHBIMU B TEUCHUU . N
HCTOPHUSA UX PA3BUTHS U TEPMUYECKOU 18 YcTHBIN ompoc V Hacrosmien
HNCTOYHHUKaMH ceMeCTpa
IBOJTIOLIAHN ) POrPaMMEI
VYka3zaHo B paznene
Paznen 3. OOuue cBeeHus 0 3aKOHAX Pabora ¢ tuTepaTypHbIMH B TCUCHHUH . .
18 VYerHBI# onpoc V Hacrosien
3 TEPMOJIMHAMHUKH. HCTOYHUKAMH cemecTpa
IPOTrPaMMBbl
Paznen 4. XapakrepucTtuka VKka3aHo B pasjene
Pabora ¢ mutepaTypHBIMU B TEYEHUU . N
COBPEMEHHBIX MPOTPAMMHBIX KOMIUJIEKCOB 18 VYceTHbIl onpoc V HacTosIei
HNCTOYHHUKaMH ceMeCTpa
(U3HKO-XMMHYECKOTO MOJICITHPOBAHUSI. POTrPaMMBbI
VYka3zaHo B paznene
Paznen 5. CBeneHus o mporpaMMHOM PaGora ¢ mutepaTypHBIMU B TEUEHUU . N
18 YcTHBI onpoc V HacrosIei
KoMIuiekce «CeneKTop. MCTOYHUKAMH cemecrtpa
POrpamMMbl
Pasgen 6. Metoab! 1 cIOCOOBI YkazaHo B paszziene
Pabora ¢ muTepaTypHBIMU B TEYEHUU . N
MOJEIMPOBAHUA IPUKIATHBIX TEOXUMUIECKUX 21 YcTHBIH ompoc V Hacrosmen
HCTOYHHKaMH CeMEeCTpa
3aJa4. IPOTPaMMBbl
OO611ast TPYA0EMKOCTh CAMOCTOSITENIbHONW PabOThl O AMCHUILIMHE (Yac) 101

N3 Hux 00beM caMOCTOSITENBbHOM pPabOThHI

AUCTAHIIMOHHBIX 00Pa30BaTEJbHBIX TEXHOJIOTHIl (4aC)

€ HCIOJIb30BAHMEM JJIEKTPOHHOI0 O0y4YeHHs M




4.3. Conep:xxanue yueOHOro Mmatepuajia

Paznen 1. BBenmenue. OcHOBBI 06acCEifHOBOTO MOJETHUPOBAHUS — IIEJIM, BO3MOXKHOCTH U
orpaHHuYeHUs, HePTSIHAS CUCTEMA U €€ IJIEMEHTHI.

Paznen 2. Tumbl ocanodHbIX OaCCEHHOB, HCTOPHUS UX PA3BUTHUS U TEPMUICCKOMN IBOJIIOIINH ).

Paznen 3. O0uue cBeneHus 0 3aKOHaX TEPMOJAMHAMUKH.

[Tpenmer TepmonuHamuku. OOmIKMe 3aMeyaHHsl U OCHOBHBIE ompeneneHus. O0paTtumelie u
HeoOparumble mporieccbl. OOBEKTHI YW METOJABI  HCCIICIOBaHHS. YPaBHEHHUS COCTOSIHHSL.
MatemaTuyecKkue COOTHOILIEHUS, CBSI3BIBAIOLINE MapaMeTpbl COCTOSIHUS. DHeprus. BHyTpeHHss
sHeprusi. Temmora m pabora. IlepBoe Hawamo TepMoauHaMuku. [IpuMeHeHWE TEpBOrO Hayala
TEPMOJUHAMHUKN K XMMHUYECKUM peakuusaM. TepMoxumusi. DHTalIbIMs 00pa3oBaHMs U ISHTAIBIINSA
cropanus. @a3ossle npespaieHus. [Ipasuio ¢a3 ['m66ca. CrabmibHOCTE (as.

TepMmoannamuyeckasi akTUBHOCTh. Ko3ppuireHTsl akTHUBHOCTH HMOHOB. MeToabpl pacuera
AKTUBHOCTH. XUMHUYECKOE pPaBHOBECHE. 3aKOH JCHCTBYIOIIUX MAacC M TOMOTEHHOE XUMHYECKOE
paBHOBECHE.

TepMUHBI U CUMBOJIBL. VICTOYHUKH, TOTPEITHOCTD M COTJIACOBAHHOCTh TEPMOTUHAMUYECKON
nHpopMaIuu.

TeopeTnueckne OCHOBBI —pacueTa (PHU3UKO-XMMHUYECKUX PABHOBECH B  CIIOKHBIX
MHOT0(a3HbIX T€TEPOTeHHBIX CHCTEMaX.

Pazmen 4. XapakTepwcTHKa COBPEMEHHBIX TIPOTPAMMHBIX KOMILIEKCOB  (PH3UKO-
XUMHYECKOTO MOJICTHPOBAHUSI.

OCHOBHBIE ITaITBl Pa3BUTHS METO0B (DH3UKO-XUMHUIECKOTO MOJICTUPOBAHUS (MCTOpHUSCKAs
cnpaBka). Meronuyeckue W TEOPEeTUYECKHE BOMPOCHI, CBA3aHHBIE C HCMOJIb30BaHMEM OBM B
(U3HKO-XMMHYECKOM  MOJICTUPOBAHUM B  TIeOXUMUU. MuHMME3ausa dHeprum [ uOOca
(cpaBHUTENBHOE OMHUCAHHME CYHIECTBYIOMUX MporpaMM) [ToHSATHE OTKPBITHIX U 3aKPBITHIX CHUCTEM
no JI.C. Kopxunckomy. [lpuHiun craOuibHOr0, METacTaOWUIBLHOTO, YaCTMYHOTO PaBHOBECHS,
pacuer HeoOpaTUMOI1 SBOJIOIUU TeOXUMUYECKUX cucteM. OOpaTHble PU3NKO-XUMHUECKUE 3aJaUH.

CoBpeMeHHOE TepMoJUHaMH4eckoe MojenupoBanue [Axundues, 1995; bopucos, 2000;
I'puuyk, 2000; benos, 2002; I'eonoruueckass sBomtouusd..., 2005; IlanesnoBa, Komnonuu, 2007,
I'acekoBa, bykater, 2008; Psokenko, 2008; Karpov et al., 1997, 2002; Mironenko et al., 2000;
Kulik, 2006; Dolejs, Wagner, 2008] npezacraBiseT OCHOBY KOMIIBIOTEPHOTO MCCIIEOBAHUS
MPOLIECCOB (PH3UKO-XUMUYECKOTO B3aUMOJICHCTBUS M TPEBpAIllEHUS] BEIIECTBA B MPHUPOAHBIX U
TEXHOJIOTUYECKMX CHUCTEMax, BKJIOYAs YAaCTHYHO PABHOBECHBIE M METAaCTAaOWIIBLHBIC IPOIECCHI
pacTBOpPEHHS, OTJIOKEHHS, KPUCTAIUIM3AlUH, (DPaKIUOHUPOBAHUS, ACCUMUIISINK, CMEIICHUS,
KOHTAaMUHAIIMK, WCTApEHUs, KOHJCHCAIMHM, TOPCHHs, B3pbiBa. KIilloueBOEe 3HAYEHWE B TaKHUX
pa3paboTKax MPUHAJICKUT BBIUMCIUTEIBHBIM aNTOPUTMaM M METOJaM, C IMOMOIIBI0 KOTOPBIX
PACCUUTHIBAIOTCS XUMUYECKUE PABHOBECUS C OMPEICICHHEM KOMIIOHEHTHOTO U (Pa3oBOTO cOoCTaBa
CJIOKHBIX MHOTOKOMITOHEHTHBIX, MHOTO()Aa30BBIX U MHOTOArperaTHhIX MPUPOTHBIX CHCTEM.

Hcroprueckn CIOXKUIOCH TaK, YTO B HACTOAIIEE BpeMsl CYIIECTBYET JBa MapauIeIbHO
pa3BUBaeMbIX TOJXOJa B TOCTAHOBKE M PEIICHUH 3a7]ad pacdyeTa XUMHUYECKHX PaBHOBECHIA.
IlepBbiii OcHOBaH Ha (hopMaIM3Me CTEXMOMETPHUUECKHX YpPaBHEHHM peakiuui M KOHCTaHTaX HX
paBHOBECHsI - pacyeT IO peaklHsM, BTOPOH - Ha MPUBICYCHUU MATEMATUYECKOTO armapara
BBIMIYKJIOTO TPOTPaMMHPOBAHHS - METOJ MHHHMH3AIMH. PacdeT 1Mo peakiusM HCIOIb30BAJICS
XUMHUKAaMU W TEXHOJOTaMH eIlle B JOKOMIIBIOTEPHYIO 3py pa3BuTusi Hayku. C mMOsBIEHUEM
KOMITBIOTEPOB  Pa3JIMYHBIC CXEMBI PACYeTOB IO PEAKIUSAM ObUTM (OpPMATHM30BaHBI B BUJC
000O0IIEHHBIX MaTeMaTUYeCKUX Mojellell XxuMmudeckux paBHoBecuid [Brinkley, 1946, 1947; Boll,
1960; Bethke, 1996], pa3paboTaHbl BHIYUCIUTENbHBIE AITOPUTMBI U COCTABIIEHBI KOMITBIOTEPHBIE
nporpaMMbl. Cpean 3apyOeKHBIX T€OXHMMHKOB MPOTPAMMBI, B OCHOBY KOTOPBIX TMOJIOKEH METO]T
KOHCTAHT pPaBHOBECHS, TOJYYWJIM IIAPOKOE PACTIPOCTPAHCHUE TIPH W3YYCHUU IPOIIECCOB
B3aMMOJICHCTBUS "BOJIa - TOPHBIE MOPOABI", TTIAaBHBIM 00pa3oM Osarogapsi MMOHEPHBIM padotam I
Xenwrecona [Helgeson, 1967, 1968, 1969, 1970; Helgeson et al., 1969, 1970]. Im k magany 1970-x
rr. Obutm  pa3paboTaHbl MaTeMaTudeckass MOJEeNb, BBIUUCIUTENBHBIA aJITOPUTM, METOIbI
(dbopMupoBaHHs 0a3bl TEPMOJUHAMHYCCKHUX JTAHHBIX C Y4aCTHEM KOMIIOHEHTOB BOJHBIX PACTBOPOB
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AJIEKTPOJINTA; CO3/aHa KOMIIbIOTEpHAsl mporpamma U (4YTO, MO-BUAMMOMY, TJIaBHOE) IOKa3aH
MPUHLMITUAIBFHO HOBBIA MOJIXOJ K MOJIEIMPOBAHUIO (PU3MKO-XUMUYECKUX MPOLECCOB C YYETOM HX
HeoOpaTHMOCTH Ha MPUMEPE MO 00pa30BaHUs METACOMATUIECKON 30HAITBHOCTH.

BonbIIMHCTBO ke 3apyOeKHBIX T€OXUMHUKOB U METPOJIOTOB B MOAABIIAIOIIEM YUCIIE CITy4acB
HCIIOJIL3YIOT CEpUKHBIC pabovrie KOMITBIOTEPHBIC MPOTPAMMEI pacdyeTa B3auMOJICHCTBUS THIIA "BOIA
— TOpHBIE MOPO/IbI", OCHOBAHHBIE HA AJITOPUTMAX PACUYeTa XUMHUYECKUX PABHOBECHUM MO0 KOHCTAHTAM
cTexuomMeTpudeckux ypaBHeHuH peakiuii [Kharaka et al., 1988; Plummer, 1992; Nordstrom et al.,
1993; Parkhurst, Appelo, 1999]. Henp3s cka3arh, 4TO O BO3MOXKHOCTSX METOJa MHHHMH3AI[UH
3apyOeKHbIE TCOXUMHUKU HHPOPMUPOBAHBI B MECHBIIIEH Mepe, YeM O pacyeTax Mo peakuusm. Mmu
OIyOJIMKOBaHbl pabOThl B BEAYIIMX I'€OXHMMHUYECKHUX M METPOJOTUYECKUX KypHaAlax, B KOTOPBIX
OTMEUAIOTCSl MPEUMYIIECTBA METOJa MUHUMHU3AIUH, MPEIIOKEHBl Pa3IUUYHbIC BBIUUCIUTEIbHBIC
QJIITOPUTMBI, CO3/1aHbI KOMIIBIOTEPHBIE MPOTPaMMbl, padoTa ITUX MPOrpaMM MPOJEMOHCTPHUPOBAHA
yaeOHbIMH U TecToBbIMU Tpumepamu [Eriks son, 1971, 1974; Eriksson, Rozen, 1973; Harvie,
Weare, 1980; Ghiorso, 1985; Capitani, Brown, 1987; Harvie et al., 1987]. C moMoimp0 MeTO10B
MUHUMH3ALUNA TPEAIPUHITHL TMOMNBITKA PEIICHUS OTIAEIbHBIX 3a/ad TC€OXMMUU U METPOJIOTHH
[Heald, Naughton, 1962; Shimazu, 1967; Holloway, Reese, 1974; Saxena, Eriksson, 1983; Harvie
et al.,, 1984]. Cpeau »THX pabOT HEOOXOAMMO B KA4YE€CTBE WCKIIFOUYCHUS BBIICIUTH M OTMETUTH
3aMmeuaTenbHble uccienoBanuss Mapka ['mopcoy u fna Kapwmaiikna [Ghiorso, Carmichael, 1980,
1985; Ghiorso, 1985, 1987]. B teuenue mnepBoii monoBwHBI 1980-X IT. OHU OCYIIECTBHIN
OECIpUMEPHYI0 HAy4YHYH) TPOrpaMMy CKBO3HOTO pEIIeHUS MPOOJEeMbl KOMIBIOTEPHOTO
MOJICJIUPOBAHUS SBOJTIONMOHHBIX (DU3UKO-XUMUYECKUX MPOIECCOB B CUCTEMAxX C y4acTHEM Marm
OCHOBHOTO coctaBa. lIporpamma BKJIIOYaeT co3aaHue 0a3bl BXOAHBIX TEPMOIMHAMHYECKUX
JAHHBIX, B TOM YHCJIE KOMIIOHEHTHI PacIiiaBa, TEOPETHUECKOE OOOCHOBAHWE M MaTEMaTHYECKYIO
[IOCTAHOBKY, CO3/JaHHE BBIUUCIUTEIBHOTO QITOPUTMA MU IPOTPAMMbI, U B HUTOr€ IOJIYYEHBI
HETPUBUAIILHBIE T€OXUMHMUYECKHE PE3YNbTaThl, JAIOIIME HOBOE, OoJjiee TIIyOOKOE€ TMOHUMAaHUE H
00BsICHEHHE TEPMOJIMHAMUYECKIM MEXaHU3MaM CEJIeKTUBHOM MarmMaTH4ecKoi auddepeHanum u
B3aUMO/ICHCTBHUSI OCHOBHBIX HHTPY3HI C BMEIIAIOITUMHU MTOPOJAMHU.

Ho B menom, nmaxe c yderom pador M. I'mopcoy u f. Kapwmaiikia, mo cpaBHEHUIO C
MacmTabaMu pacipoCTPAHEHHUST KOMIBIOTEPHBIX MPOTPaMM pacdyeTa PaBHOBECHM MO KOHCTaHTaM
paBHOBECHsI MPOTPAaMMbI Ha OCHOBE aJTOPHUTMOB MHUHUMH3AIMU PACIPOCTPAHEHBI 32 pyOekoM B
CYIIIECTBEHHO MEHbIIeH cTeneHu. OHU NPUMEHSIFOTCS SMHU30JAUYECKH, OT ciydas K CIydar, B
OCHOBHOM TE€MH, KTO UX CO3/A€T.

Paznen 5. CBenenust o mporpaMmMHOM KoMIuIeKce «CeIeKTopy.

Cenexkrop-Windows sBIS€TCS HMHTEIPUPOBAHHOM MOJIYJIBHOM CHCTEMON OTKpBITOH
apxutekTypel. [lomupiii  kommuiekT  CenekTop  MPEACTAaBISIET  COBOKYIHOCTh — MOJYJICH,
O0BEIMHEHHBIX C MH()OPMALMOHHOW Cpenoil B eAWHBIH KomIuiekc. MakpocTpykTypa Cenextop
BKJIIOYAET CIEAYIOIUE OCHOBHBIE (DYHKIIMOHAIbHBIE U NHPOPMAILIMOHHBIE OJOKH.

1. ba3ber Moxeneit. @ailnbl TOTOBBIX K HCIOJNB30BAHHIO MOJENEH: TEeCTOBBIC, Y4YEOHBIE,
STaJIOHHBIE, paboure MOJIEeTH HamOoJiee PacIpOCTPAHEHHBIX CHCTEM THUIIA MOPCKON BOIBI, BOBI
o3epa baiikan, atmocdepsi, yrneBogopomaHoit cuctembl C-H-O-N. Ecnam pemaemoii mpobieme
yAaeTCsl COMOCTABUTh COOTBETCTBYIONIYIO MOJIENbh U3 0a3bl, TO 3TO MOXKET 3HAYUTEIILHO YCKOPUTH
HaYaNbHBIA Tporiecc GOPMUPOBAHUSA M OTIAAKH Mojenu. ba3za OTKphITa K JOMOJHEHUIO HOBBIX
MOJIEJIEW UCCIIeN0BaTEN.

2. brnok ¢opmupoBanus mozeneil. [IpousBomutcs cOopka (PUINKO-XUMHUUECKUX MOJIEIeH
pa3IMYHOTO THWIIA, BKIIIOYAass MHOTOpE3E€pBYapHBIE MeracucTembl. McciemoBarens 3amaeT CIHMCOK
MOTEHIIUAJIHFHO BO3MOXKHBIX B PAaBHOBECHH (Pa3 M 3aBUCUMBIX KOMIIOHEHTOB M COCTaB CHCTEMBI 110
HE3aBHCHMBIM  KOMIIOHEHTaM, a TakK)Xe€ COMVIACHO BXOJHBIM JIUPEKTHBAM  -CIIEHApHUI
MOJEIUpOBaHUs. Moellb MOXKET BKIIIOUATh CIAEAYIOIINE BUIbI CLIEHAPUEB:

1. B 3aBucuMocTM OT YCIOBHIl CyHIECTBOBaHMsI BBIOMpaeTcs OAMH M3 MIECTH
tepMoguHamudeckux noreHuuanos: G(T,P) - mnorenmman I'u66ca; A(T,V) - mnoreHuuan
lenbmroneia; -S(H,P) -  wm3obapHo-u303HTANBOMIHBI noTeHIMan, -S(U,V) - u3oxopHo-
n3osHeprerrueckuid noreHman, U(S,V) - H30XOpHO-U309HTPONUUHBIN MOTSHIINAT;



H(S,P) - u3o6apHO-H303HTpONUiiHEI TOTeHIMAN. KpoMe TOro, MOXKHO MaKCHMHU3UPOBAThH
noteHiman ['n66ca, MEHsIsl 3HaK Ha MPOTUBOMOJIOKHBINA Y TMHEHHBIX WwieHOB ¢pyHkuuu G(T,P).

2. BbiOupaercss TUIl MOJIEIM, B 3aBUCUMOCTH OT XapakTepa paBHOBECHS: IIOJIHOTO,
METacTabUIbHOIO WM YaCTUYHOTO.

3. B ciyyae MoIeIMpOBaHUS CJIOXKHBIX MOJEJEH, COCTOSIIIMX M3 HECKOJIBKUX CHCTEM,
(bopMHpYIOTCS MHOTOpE3epBYapHas MOJIEIb.

4. Ecnu He0OXOIMMO OLICHHUTH BIUSHHE HEONPEAEICHHOCTH BXOIHBIX TEPMOJANHAMHYECKUX
JAHHBIX, XUMHUYECKOIO0 COCTaBa CHUCTEMbl 10 HE3aBUCHUMBIM KOMIIOHEHTaM, K03(duuueHToB
aKTUBHOCTH 3aBHCHUMBIX KOMIIOHEHTOB, TEMIEpaTyp W/WIM AABICHHS Ha KOHEYHOE pEIICHHE,
3aJjaeTcsl MOZIEIIb pacyeTa B YCJIOBHSX HEOIPEAECICHHOCTH.

5. Pemenne oOpaTHOW 3a7a4d ONPEAEICHUS TEMIIEPAaTypbl M IAaBICHHUS MO W3BECTHOMY
BEKTOPY COCTaBa  3aBUCHUMBIX KOMIIOHEHTOB  IOJpa3yMeBaeT (OpPMHUpPOBAHUE  MOJEIHU
reoTepmModapomeTpa.

3. Cucrema 0a3 naHHbIX. BkirodaeT Heckoibko 0a3 MCXOIHBIX TEPMOAMHAMHUYECKUX
nanHbiX. llpeacraBiser co0olf KOMIBIOTEPHBIH CHPABOYHUK C MPOTPAMMHBIMU CPEICTBAMHU
yIIpaBJIeHUs], pacdyeTa TEePMOJMHAMMYECKMX XapaKTEpPUCTHK B IIMPOKOM 00JIACTH TeMIeparyp U
JIaBJICHUH, TPOBEPKU U COMOCTABJICHMS JAHHBIX U3 PA3JIMYHBIX UCTOYHHMKOB, a TaKKe 00pabOTKH,
KOPPEKTHUPOBKU U BHU3YyalHU3allUU TEPMOJAMHAMHUYECKUX JAHHBIX KOMIIOHEHTOB BOJHOI'O PacTBOpPA
AJIEKTPOJINTA, Ta30B, XKUIKUX YTIEBOJAOPOJOB M KOHJEHCHpOBaHHBIX (a3. Cucrtema 0a3 JaHHBIX
IIOCTOSIHHO ~ coBeplueHcTByeTcst. OHa Bcerjza JOCTyHa K pacmupeHuto. CucreMaTHuecKu
IIPOU3BOJIUTCS €€ MOMOJHEHUE U KOPPEKTUPOBKA.

4. BeluucnuteneHelid 070Kk. B 3TOM O50Ke paccUMTBHIBAIOTCA TEPMOIMHAMUYECKHE
nmapaMeTpel B 3aBUCH-MOCTH OT TEMIIEPATyphl, JaBJICHUS U KOX(PPHUIHMEHTOB aKTUBHOCTU W/WIN
¢yrutuBHOCTH. B pacderax M30TEpMUYECKHX HM3MEHEHUH TEpMOJMHAMMYECKHX (DYHKIHIA
WCTIOJNB3YIOTCS: YpaBHEHHsS] 3aBUCUMOCTH M3MEHEHHS o00beMa KOHACHCHUPOBAHHBIX (a3 oT
TeMIepaTtypbl U AaBieHus B 0a3ax manHbIx Helgeson et al., 1978, Berman, 1988, Holland and
Powell, 1990;

ypaBHeHMst cocTosiHus  JIu-Kecnepa kuakux © Ta3000pa3HbIX  YIJIEBOAOPOJOB;
MOJIySMITUPUYECKHE COCTOSIHUSI Ta30B B IPHUBEICHHBIX IapaMeTpax, OXBaThIBAIOIIHME OOJBILIYIO
00J1acTh BBICOKHMX TeMIIepaTyp M JaBieHuil. TepMoanHaMuuecKue CBOMCTBA KOMIIOHEHTOB BOJHOTO
pactBopa B obsactu g0 1000 °C u 5000 G6ap paccUMTHIBAIOTCS MO MOAUGPUIIMPOBAHHON MOJEITH
HKF Xenbrecona - Kupkxena - ®@nayspca (Helgeson et al., 1981; Tanger and Helgeson, 1988).
KoadpduimenTsl akTUBHOCTH KOMIIOHEHTOB BOJHOIO PAacTBOpa 3JEKTPOJIUTA BBIUUCISIIOTCS IO
ypaBHeHHt0 JleGas-Xrokkens B moaupuxaumm Xensrecona (Helgeson et al.,, 1981). Pacuer
paBHOBECHOTO (ha30BOr0 M KOMIIOHEHTHOTO COCTaBa CHCTEMbI OCYILIECTBISIETCS IyTeEM
MUHHMM3ALUU  H300apHO-u3oTepmuueckoro noreHnuana (Karpov et al., 1997, 2002). B
BBIUHCIIUTENLHOM OJIOKE pPEaJu30BaH OJUH W3 CaMbIX 3(QQEKTUBHBIX AJITOPUTMOB BBITYKIIOTO
IpOrpaMMUPOBaHUS - MeToA BHYTpeHHuUX Touek (MBT) ¢ ogHO- W JIBYXCTOPOHHMMHU
OTpaHUYCHUSIMA Ha HCKOoMble BenuuuHbl. MBT - onHa u3 mMoaudukanuii MeTo/la BO3MOKHBIX
HanpasieHui 3oirenaelika. BoiOop HaYamIbHOrO MPUOIMKEHUS OCYILIECTBIISETCSI aBTOMATUYECKH, C
MPUMEHEHUEM  MOAU(DUIIMPOBAHHOTO  CUMIUIEKC-MeToAa. [lo  cpaBHeHHMIO € JOpYrMMH
INPUMEHSIOMIMMUCS y Hac U 3a pyOexxoMm anroputmMamMu MuHMMuzaiuu, MBT nemonctpupyer
UCKITIOYUTENIBHO BBICOKYI0 3(Q(QEKTUBHOCTh B PpEHIEHMM 3aJad XHWMUYECKOW TEepMOJWHAMUKH,
IIOCTABJIEHHBIX KaK 3a/1a4¥ BBITYKJIOTO IIPOrPaMMUPOBAHUS.

5. Busyaimsanus u aHanu3 MOJYYEHHBIX pe3yiapTaroB. CrenualbHbIA ITPOTrpaMMHBIN
MOJyJIb TTO3BOJISICT BBIBOJUTH Ha JKpaH TaOIMYHOE M rpadUyuecKoe MpeICTaBICHHUE pe3yJbTaToB
MOJIETTMPOBAHUS, a TaKXe, MNP HEOOXOIUMOCTH, SKCIOPTHUPOBATh JTaHHBIE B JIPYrHe MPOTPaMMBbI
00paboTKH TEKCTOBOMW U rpaduyeckoit nHGopmaruu B cpeae Windows.

6. KoppekTupoBka u yrouHeHne mojaenu . Ha 3ToM mare aemaercsti OleHKa MOJYYEHHBIX
pe3yabTaTOB M, €CIM €CcTh Takas HeoO0XOAMMOCTb, BHOCATCS B MOJIENb COOTBETCTBYIOIINE
M3MEHEHHUS U YTOUHEHUS U pacyeT MOBTOPSIETCS.
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Oco0eHHOCTH TPUMEHEHHUs TPOrpaMMHOr0 Komiuiekca «CelnekTop» K MOJACITUPOBAHUIO
re0J0ro-reOXMMHUYECKHUX POIECCOB.

C nomompto IIK "Cenexrop" moctaBieHO U penieHO OOJBIIOE KOJIMYECTBO 3aJad B
pa3aMyYHbIX 00JacTIX NPUMEHEHUS XUMUYECKOW TEpPMOAMHAMHUKH B T'€OXUMHH, METPOJIOTHH,
TEXHOJIOTHYECKUX MPHIOKEHUAX. OTMETUM JIUIIb HEKOTOPhIE OCHOBHBIE PE3YyJbTAThl, MOJYYCHHE
KOTOPBIX CTaJI0 BO3MOXHBIM TJIaBHBIM 00pa3oM MOTOMY, YTO B pyKax HcCCIea0BaTeNei ObLI Takon
MOIITHBIA WHCTPYMEHT (hU3UKO-XUMHUUecKoro moaenupoBanus, kak [IK "Cenekrop". Oto Monenu
n3MeHeHuss arMmochepel B jokemOpuu [JlposmoBckas, 1990]; rTHmepreHHbIX MPOIECCOB
pynoooOpazoBanus [Kammk, Kapnos, 1978]; mpoiieccoB, MpOTEKAMOIIMX B JIATEPUTHBIX KOpax
BeiBeTpuBaHus [Komelikun, 1988]; MmuHepaio-o06pa3oBaHus B BHICOKOTEMIIEPATYPHBIX (DIIFOMIHBIX
cucremax [IlaBnoB, 1992]; pacyer TemioBbIX OalaHCOB IEOXMMHUYECKUX IpoleccoB [UyIaHEHKO,
Kaprmos, 1990a]; o6pa3oBaHus xene30MapraHIleBbIX KOHKpEIM Ha JHE MOpel 1 okeaHoB [['pamm-
Ocwumnos, 1991]; o6ocHOBaHHS TEPMOAMHAMUYECKON YCTOMYMBOCTH YTIICBOIOPOJIOB B 36MHON KOpE
u BepxHer manTum [3yokoB, 2005]; ocagkooOpa3oBanust B bantuiickom mope [Kulik et al., 2000];
00pa30BaHMs AMUTEPMATBHBIX 30JIOTOPYIHBIX MECTOPOXKIEHUHN ceBepo-BocToka Poccuu [Kaprios u
ap., 2001a; Kpaemosa u np., 2003]; mouBooOpazoBanus [[11o6a u ap., 1992; [llo6a, Kapmos, 2004];
skojornueckux 3aaad Kombckoro Ceepa [Maszyxuna, 2005]; B3auMoAeMCTBUS MTOA3EMHBIX BOJI C
TOPHBIMU NOpOJIaMu B 30He runeprexesa [Jyrosa, 2004]; nu3yueHus IUCIPONOPLUOHUPOBAHUS U
¢bpakuroHHpOBaHUS yriepoga B TpupoaHbix Bogax [[lamoB wu  np., 2008]; pa3BuTHs
HagacTteHochepHbIx (monanbix cuctem [Illapamos, 2005]; reokaranu3 [IllapanoB u ap., 2007];
reorepmobapomerpusi [Uymanenko u ap., 2007]; mMomenupoBaHUE MUHEPAIbHBIX aCCOIUMAIUN B
MeTaMoppUYECKUX Topoaax [ABUEeHKO u Jp., 2009].

Paznen 6. Metozs! u ciocoObl MOAETUPOBAHUS TPUKIAIHBIX TEOXUMHUECKUX 3a/1a4.

B3pbIB - ObIcTpo€ pacuimpeHue BelecTBa 10 00beMa, BO MHOTO pa3 MPEBBIIIAIONIETO €ro
IIepBOHAYaJIbHbIE pa3Mepbl. 3HAUUTEIbHOE pa3pyllarollee NeHCTBUE B3pbIBUaThIX BeulecTB (BB)
CBSI3aHO HE C SKCTPEMAJIbHBIM 3alacoM JHepruu, coaepxaiiemcs B BB, a ¢ Tem, uro sHeprus
KOHLEHTPHUPOBAaHA B BECbMa MaJIOM 00bEME M CKOPOCTh €€ BBIJCJICHUS HCKIIOYUTEIHHO BBICOKA.
JleToHarusi sBJSETCS OCOOBIM THUIIOM SK30TEPMHUYECKON pPEaKIMH, COMPOBOKIAEMON yIapHON
BOJTHOM M TPOTEKAIOIIEH ¢ TakoW OOJIBIIONW CKOPOCTBIO, YTO BCS DHEPTHs, 3akioueHHas B BB,
O0CBOOOXKIaeTcs A0 TOTO MOMEHTa, KOTJa HACTyMaeT CKOJIbKO-HUOYIh 3aMETHOE paclIMpeHue
BELIECTBA.
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4.3.1. IlepeyeHb cCeMMHAPCKHX, NPAKTUYECKUX 3aHATHII U J1a00PATOPHBIX padoT

Ne Ne HanmenoBaHue ceMuHapoB, NpakTHueckux | Tpynoemk OLieHOYHBIC DopMupyembl
/| pasmena u 1 1abopaTOpHBIX paboT OCTh cpencTaa e
| TEMBI (qac.) KOMITETECHITUH
JIACIIUTLIH Beerjix *
HBI 0 |mpakT (MHINKATOPHI)
HaCoOHMYCCK{
B a
IO AT 0|
TOBKQ|
1 2 3 4 5 6 7
1 | Pasnen 1 | Ucnons3oBanue craTucTudeckux | 4 YCTHBIN [1K-2
METOI0B IS o00paboTku ompoc, 3adeT | UKz
re0JOrHYECKUX JaHHBIX. 3aJaHUs
2 | Pasmen 2 | Tunsl 0CaZI0YHBIX OacceiiHos, | 4 YCTHBIN TIK-2
HUCTOpUS UX Pa3BUTHS ompoc, 3auer | MKmx2.2
[TocTpoenne kiaccuUKAITMOHHBIX 3aJaHMs
TUarpamm
3 | Pasmen 5 4 YCTHBIN TIK-2
CseneHus 0 NporpaMMHOM WITK
KoMmrIuiekce «CeleKTopy. onpoc, - 3atet ARz
3aJaHMs
Pabora ¢ 0azaMu JaHHBIX
TEPMOJAMHAMUYCCKUX BEITUYHH.
Pocuer Monenn 10K 1eBOM BOJIBI.
4 | Paznen 6 Paznen 6. MeToap! u 6 YCTHBIN TIK-2
CIOCOOBI MOJIETTUPOBAHUS ompoc, 3auer | MAKmxao
MPUKJIAIHBIX TEOXUMHUYECKUX 3a/1a4. 3aaHUs
MogenupoBaHue mporecca
BBIBETPUBAHUS TPAHUTOHIOB.
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4.3.2. IlepevyeHb TeM (BONPOCOB), BBIHOCHMBbIX HA CAMOCTOSITEIbHOE H3YUYeHHe

CTyJIECHTAMH B PAaMKax camMocTosiTe/ibHoi padotsl (CPC)

Tema

3aganue

dopmupyemas
KOMIETCHIIMS

WK

IIpeamer TepMOAMHAMUKH.
MatemaTnueckoe BbIpaKeHUE
3aKOHOB TEPMOJUHAMHUKH.

KoHcrexT,
pedepar

MK-2

WNKk2.2

OTKpBITBIE U 3aKPHIThIC
cuctremsl o J1.C.
Kopxunckomy. [TpuHumms
YaCTUYHOT'O PAaBHOBECHUS U
AITOPUTM pacyera
HEOOpaTUMOM HIBOJTIOLIUU
TEOXUMHUYECKHX CUCTEM.

Koucnekr

IIK-2

MKk

Pacuer sMnmpuaeckux
K03 PHUIMEHTOB ypaBHEHHUS
TETIIOEMKOCTH

Pedepar,
Mpe3CHTAINS

IK-2

I/II[KHKZ.Z

MHuoromMepHbIe
CTaTUCTHUYECKUE MOJIEIIH.
O6unacTh NpUMeEHEeHUs
MHOTI'OMEPHBIX
CTaTHUCTUYCEKUX MOJelell B
reosioruu. (OCHOBa METO/1a,
IPUHLIMIIBI pacyera,001acThb
IPUMEHEHHUS B T'€0JIOTUH,
pUMEPbI HCIIOJIH30BAHNU)

Pedepar,

[MpE3CHTalus.

MK-2

NKk2.2

[TpunMN cTabUIBHOTO,
MeTacTabMILHOT0, YACTHYHOTO
paBHOBECHS, pacueT
HEOOpaTUMOM HIBOTIOIIUU
T€OXUMHYECKUX CHCTEM.

Pedepar.

IK-2

I/II[KHKZ.Z

duzuko-xumMuueckas
MOJIEJIb PACTBOPEHUS KPEMHHUS
HIEJIOYHBIMU PACTBOPAMHU

Pedepar.

MK-2

NKk2.2

4.4. Metoanueckue yKa3aHHUs 10 OPraHU3alMy CAMOCTOSTeIbHOI padoThl

CTYJAE€HTOB
CTy,[[ CHTaM TIPCAJIOKCHbBI TCEMbBI  IJIA

CaMOCTOATCIIbHOI'O er'IY6J'IeHHOFO HU3YUCHUA

muctumnHel. CamocTosiTenbHas padoTa BKIOYAaeT u3ydeHue (OHI0BOM, yueOHOU IuTepaTtypbl U
MaTepHuaoB U3 ceTh VHTepHeT, NX KOHCIIEKTUPOBaHHUE U 00CYKICHHE Ha MPAKTHYECKOM 3aHATHH.

4.5. [IpumepHas TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)

HalmMCaHUuE€ KYpCOBBIX pa60T M0 JUCHUIINIMHE HE IMPEAYCMOTPECHO y‘-Ie6HI)IM IIJIaHOM

V. YYEBHO-METOANYECKOE 1 UTH®OPMAIINOHHOE
OBECHHEYEHUE JNCIUIIJINHBI

a) OCHOBHAas JIUTepaTypa
Kpaiinos C.P. T'eoxumus noazemusix Boj/ C.P.Kpaitnos, b.H.Psixenko, b.H.IlIBer. — M.:
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Hayxka, 2004. — 678 c.

2. I'onybeBa H.B. Maremarnueckoe MOJEIMPOBAHHE CHUCTEM U IPOIECCOB [DIEKTPOHHBIN
pecypc] / H.B. TomybeBa. — «Jlamb», 2016. - 191 <c¢. Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=76825, - ObC "Jlaup"

0) nepuoaMYecKUe U3TAHUS

Kypnan ¢usnyeckoit xmmmu. — MockBa, Poccuiickas akamemuss Hayk. 1934-2023. Cratbu
nocTymHbI Ha https://www.elibrary.ru, https://sciencejournals.ru/list-issues/fizkhim/)

B) CIIUCOK ABTOPCKMX METOAMYECKUX Pa3padoTok:

1. berumnckuii B.A., Ucae B.II.,, TynuubiH A.A. ®PU3MKO-XMMHYECKOE MOJICTUPOBAHUE B
HedTerazooit reoxumun. Yacts 1. Teopust u MeTog010rUs (PU3UKO-XUMUYECKOTO MOACTHPOBAHUS:
VYuebnoe nocodbue.-Upkyrck: UT'Y, 2004.-131c.

2. bpuunckuit B.A., Hcaes B.Il.,, Tynuubin A.A. OU3MKO-XUMHYECKOE MOJCIMPOBAHUE B
HedrerazoBoii reoxumun. Yacts 2. Monenu reTeporeHHbIX cucteM: YdeOHoe mocobue.-MpkyTek:
Ury, 2004.-150c.

3. B. A. Dborunackuii. Pu3MKO-XMMHYECKOE MOJCIMPOBaHUE B HEPTEra3oBOil TIe€OXUMUU
[DnmexkTpoHHEI pecypc] : yueb. mocobue / B. A. berumnckuii, B. I1. Ucaes, A. A. TynumsiH ;
Wpkyrckuii roc. yH-T, Hayd. 6-ka. - DnekTpoH. TekcToBble AaH. - Upkyrck : M3a-8o Hb UI'Y, 2005
Tynuywvin A.A., Myxemounoea A. B., Bviuunckuti B.A. TloarotoBka TepMOJAMHAMUYECKUX CBOMCTB
WHIUBUAYAIBHBIX BEHIECTB K (PU3UKO-XUMUYECKOMY MOJEIMPOBAHUIO BBICOKOTEMIEPATYPHBIX
TexHoyIorn4eckux npomeccos / M3n-so UT'Y, 2009. - 303 ¢

F) 0a3bl JAHHbIX, an)opMaunonﬂo-cnpaBquue H IMMOUCKOBbIC CUCTEMbI

Hayunas 6ubnmoreka Poccuiickoro rocyapcTBeHHOTO yHHBepcHuTeTa HehTH 1 raza uM. M.M.
['yoxuHa — www.gybkin.ru

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

OnektpoHHass OuOIMOTeKa MOCKOBCKOTO T'OCYJapCTBEHHOTO YHHUBEPCUTETa SKOHOMUKH,
craructuku u nHPpopmaruku (MI'YICull) — www.ibc.mesi.ru

bubnuoreka Cankr-IlerepOyprekoro yauepcutera — Www.unilib.neva.ru

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

Poccuiickas 'ocynapcrBenHast 6ubanorexa — WWW.ISl.ru

'ocynapcTBeHHast myOIMYHas HAYYHO-TEXHUUECKas OnOImoTexa — WWw.gpntb.ru

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

Bcepoccwuiickas rocynapcTBeHHast OMOIMOTEKa HHOCTpaHHOM uTeparypsl — Www.libfl.ru

bubnmoreka AxkagemMun Hayk — WWW.Spb.org.ru/ban

HanwmonanbHas snektponHas 6ubimmorexa — Www.nel.ru

bu6morexka BHUMODHI - www.vniioeng.men.ru

Bceepoccuiickuif MHCTUTYT HaydyHOM MHpopManuu mo TexHudeckuMm Haykam (BUHUTU) —
www. fuji,viniti.msk.su

Poccwuiickas HanmoHanbHast Oubnmoreka, r. Cankr-IletepOypr — www.nlr.ru

I'eonorus Hedtr u raza — Www.geoinform.ru

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

Hedrsnoe xo3siictBo — Www.0il-industry.ru

HedrerazoBas BepTHKamb - WWW.NQV.Iu

Oil Gas Journal — www.o0gj.com

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

Hedrth 1 kamuran — www.oilcapital.ru

Hedrs, ra3 u npaBo — www.oilgaslaw.ru

TOK Poccun. HedrerazonobsiBaromas u HedrenepepadbarbiBaroniasi MPOMBIIIIEHHOCTh —
www.ratex.ru

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

MupoBas sHepreTryeckas MOJIUTHKa — WWW.Wep.ru

MuHepanbHbie pecypcsl Poccun. DkoHOMEKA U yIpaBiieHHe — WWW.geoinform.ru
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Geological Society of America Bulletin — www.geosociety.org/pubs/journals.ru
DJIeKTPOHHO-0MOMoTeuHbie cuctembl (IBC) UT'Y

1. DnexTpoHHBIH ynTaNbHBIN 31 «bubdanoTex» (axpec mocryna https://isu.bibliotech.ru)
2. OBC «M3aarenbctBo «Jlanb» (ampec moctyma http://e.lanbook.com)

3. ObC HaumonaneHslit nudporoii pecypc «PYKOHT» (anpec mocryna http://rucont.ru)
4. DBC «Aibyke» (ampec goctyma http://ibooks.ru)

5. O6paszoBarenbhas wiathopma «tOpaiit» (agpec nocryma https://urait.ru)

VI.MATEPUAJIBHO-TEXHNYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

6.1. YueOHo-1200paTOpHOE 060pY/A0BAHNE:

KommbrotepHsiii kitace reosiorudeckoro ¢akynpreTa (aya. 221). O60pynoBaH TEXHUYECKUMU
cpenctBamu o0yueHus: Kommbiorepsl — MoHOOIOKH ROSCOM ¢ BO3MOXHOCTBIO MOAKIIOUEHUS K
cetu «MHTepHET» U obOecreyeHneM JI0CTyna B 3JEKTPOHHYIO MH(GOPMalMOHHO-00pa30BaTEIbHYIO
cpeny opranusanuu, npoekrop CASIOXL-V-2, noyroyk ASUSKS50NGseries, skpan Ha TpeHOTre
Da-LiteVersatol 178*178, Kon0OHKH.

6.2. [IporpamMHoe obecrieyeHue:

HanmenoBanue Cpox
MPOTPAMMHOTO O6ocHOBaHME 1151 TIOIb30BAHU Jlarta BeImaun AICHCTBHA
No MPOYKTa Komn-Bo . npaBsa
[MO(JIuuensus, JloroBop, CYET, aKT UIH HHOE) JIMIICH3UU
MOJIb30BaHU
s
GoogleChrome
57.0.2987.133 Ycnosust Y coBus UCTIOJIB30BaHKS MO CChIIKE: Ycnosus
1 (esxeromHo npaBoobna | https://www.google.ru/chrome/browser/privac | npaBoobnana | Oeccpouno
0OHOBIIsIEMOE Jartes yleula_text.html TN
110)
Microsoft Office
2003 Win32
2 Russian 40 Howmep JInnensuu Microsoft 41251593 24.10.2006 O6eccpoyHO
Academic OPEN
No Level
Corel Draw .
3 | Graphics Suite X6 3 1031 Focynaperennniii koutpakt Ne 03- 1 14 56 5013 | gecepouto
019-13
AE
Acrobat
Professional 11
4 | peademicEdition 20 Jlorosop nozpszia 04-040-12 01 21.00.2012 | 31.07.2015 | Gecepouro
Multiple
Platforms Adobe
IIK Cenexrop JloroBop 0 MpOX0XKAECHUU MPAKTUKU
5 3 crynenToB UI'Y B MHCTUTYTE F€OXUMHH UM. - -
A.I1. Bunorpanosa CO PAH

6.3. TexHuyeckue U IJIEKTPOHHbIE CPEACTBA:
IIpn peamusanuu MIpOrpaMmsl

JAUCHUITIINHBI AYOAUTOPHBIC

3aHATUA  OPOXOLAT C

HCIIOJIB30BAHHUEM CTAllMOHAPHOT'O My.]'[BTHMe)IHfIHOFO MMPOCKTOPAa U IMNMEPCOHATIBHOI'O KOMIILIOTEpPA
JUTSL IGMOHCTPAIINY MPE3CHTAIIUI MaTepraia B JICKIIMOHHOW ayJIUTOPUH, 000PYIOBAaHHOM SKpaHOM.
DJNEeKTPOHHBIC CPENCTBa OOYYEHHS MO JUCIMIUIMHE pa3MEIIeHbl Ha 00pa30BaTeIbHOM
noptane UT'Y (educa.isu.ru).
Hﬂﬂ MaTCpHUAIIBHO-TEXHUYCCKOT'O oOecrieueHus JAUCHUIITIMHBI UCITOJIB3YIOTCA: KOMHBIOTepHBIﬁ
Kiacce reosiorudeckoro (akymnprera UI'Y, B KOTOpOM BCe KOMITBIOTEPHI MMEIOT BBIXOJ B CETh
«HTEepHET» u YCTaHOBJICHHOE CreIUaIbHOe MPOrpaMMHOE obecrieueHme
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ArcGISforServerEnterpriseAdvancedLabKit  mus
MO/JICIIMPOBAHHIO T€OJIOTHYECKUX CHCTEM.

CaMOCTOSITENIbHOW ~ paboTBl  CTyJAEHTa 1O

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OOydeHnue TMPOU3BOAMUTCS C HCIHOJIB30BAHUEM YACTUYHO DJIEKTPOHHOTO OOydeHUs U
JMCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHOMOrui: O0pa3oBaTenpHbIi moptan UI'Y educa.isu.ru

B pamkax AMCUMIUIMHBI TPEAYCMOTPEHO YYacTHE B BHICOKOH(EPEHIMAX, MPOBOJAUMBIX
HAayYHBIMU HUHCTUTYyTaMU. CCBUIKM Ha MPOBOAMMBIE MEPONPUATHS OOHOBIISIIOTCS B JIEKTPOHHOMN
cpene educa.isu.ru

[TpakTuKyeTcs 3KCKypcHs B J1a0OpaTOPUIO MOJCIMPOBAHHS T€OXUMHUYECKHX IPOIIECCOB
Wuctutyra reoxumuun uMm. A.Il. BunorpagoBa CO PAH. CryneHThl MOTYT NO3HAKOMUTBCS C
HAyYHBIMU IIPOEKTaMHU B 00JIACTH MOJAEIUPOBAHUS, 331aTh CBOM BOMPOCHI YYEHBIM M MOMPOOOBATH
CaMOCTOSITENILHO Pa3paboTaTh U OMUCATH TEPMOJIUHAMUYECKYIO MOJIENb T€0JIOTHIECKUX MPOIECCOB,
UCIOJIb3YIO B JAIbHEHIIEM MOJIyYeHHbIC JaHHbIE AJIsl HAUCAHUS KYPCOBBIX MPOEKTOB, TUILIOMOB
WJIM T€3UCOB HA KOH(PEPEHIIHIO.

HanmeHnoBaHMe TeM 3aHATHH ¢ MCII0JIb30BAHHEM AKTHBHbBIX (l)OpM oﬁyqenml:

Bu dopma / Mertoasl Koi-B0
No Tema 3anaTus a p -
3aHATUS MHTEPAKTUBHOTO 00y4eHUS 4acoB
CseneHus o MpaKkTHiec

I'pymmoBbie TUCKycCcUU
1 | mporpaMMHOM KOMILJIEKCE KOe pyI Y ’ 2
aHAJIN3 CUTYAIHH

«Cenexropy. 3aHSTHE
MeTobl ¥ CLIOCOOBI MIPaKTHYIeC
I'pynmoBsle mucKyccuu,
2 | MOJETHMPOBAHUS TPUKIIATHBIX Koe 2
aHaJN3 CUTyalluu
reOXMMHYECKHX 3a7a4. 3aHsTHE

I

Hroro uacos

VIII.OOEHOYHBIE MATEPHUAJIBI UISA TEKYIIEI'O KOHTPOJISA U
MNPOMEXYTOUHOM ATTECTALIUU

[TacriopT (poHII@ OLIEHOYHBIX CPENCTB OMpPEAEIsAeT MepeUYeHb POPMUPYEMBIX JTUCIUILUIMHON
KOMIIETEHINH (MHINKATOPOB UX JOCTUKEHHI), COOTHECEHHBIX C pe3yabTaTaMH OOydeHHUs B BHJIE
XapaKTEPUCTUKU JECKPUMNTOPOB «3HATHY, «yMEThY», «Bianerb» (cm. pasaen Il mactosimein PIT/);
MpOrpaMMy  OIICHMBAHHS  KOHTPOJIMPYEMOH  KOMIIETEHIIMH  (MHIMKATOPOB  JIOCTHIKEHUS
KOMITETEHIINH ), COJEPKAIYI0 HAUMEHOBAHHUE OIICHOYHBIX MaTEPHUATIOB ISl 00€CTIeueHUs TEKYIIETo
KOHTPOJII U TMPOMEXyTouHoi artectanud (Tabna. VII.1), COOTHECEHHBIX C KOHTPOJIHPYEMBIMH
TeMaMH W/WIM pa3feinamMd JUCHHUIUIMHBI M IUIAHUPYEMBIMU pe3yJibTaTaMH, IIOKa3aTejIeM M
KpUTEpUSIMH OLIEHUBAHUS, a TAK)KE XapaKTEPUCTHKY OILEHOYHBIX MaTepUaloB IS oOecredeHus
TEKYIIEro KOHTPOJS W TMPOMEKYTOYHOM aTTeCTally MO JUCIUIUIMHE, B TOM YHCJIE OIICHKY
3aIlUIAHMPOBAHHBIX PE3YJBTATOB U MEPEUYECHb OIIEHOUHBIX MAaTEPHANIOB (CPEIACTB) U XAPAKTEPUCTUKY
KPUTEPHUU UX OICHUBAHMSI.

VI1I.1 IlporpamMmma oueHUBAHMS KOHTPOJMPYEMOil KOMIIETEHIMHU

Tema nnu Kon [Inanupyemslit ITokaszaTens Kpurepuit HanmeHnoBan
paszaen WHIUKATOPa pe3ynbTaT OIICHUBAHUS ue
JHUCHMIUINH | KOMIIETCHIINH oC
bl TK | IIA
Paz | XKz 3HATh: MHOHSTHUE Bnageer OTtBeuaeT Ha YO 3
hi () | 1. | Ocywecmense | MoneIMpOBaHUH MaTepUaIoM U | YCTHBIC
Beenenue. | m MOJIETSAX B TEOXUMHUH; TEPMHHOJIOTHE | OIPOCHI U3

16




OcCHOBBI camocmosmen | YMeTb: il o Teme MepeyHs
6GaCCEIlHOBO | bHO Wil 8 - HWCKaTh HCXOJHYIO BOIIPOCOB
ro cocmage TEPMOTUHAMUYECKYTO TEKyIIeH
MOJIEIINPOB npouzeoocmee | MHPOPMAIIHIIO JUTSE YCIIEBaEMOCTH
AHIST | HHOZ20 MO/JICITUPOBAHHUS
KOJLIeKMuea TEOJIOTUIECKUX CUCTEM
LIEJIH,
coop u ananuz | Baanern:
BOSMOXKHOC | ynimbix ons bazoBeiME  HaBBIKAMU
™ U\ nooeomosku pabotel Ha IIK, moucka
OTPAaHUYCH | >eonocuueckux | v aHaaM3a WHOOPMAIHH
i, 0muemos no B cetu MHTEpHET
HedTAHAS | pesyrbmamanm
CHCTEMA M | 6bINOJHEHHbIX
ee HAY4HO-
JJIeMeHThL. | Uccreoosamen
bCKUX pabom
Pasnen 2. HIK 22 3HaTh: IlepBeiii  u | Brnageer OTBeyaeT HA YO
THUIbL Ocywecmensie | BTOpO 3aKOHBI | MATEPUATIOM U | YCTHBIE T
0CalOuHbIX | M TEPMOJIUHAMUKHY; TEPMHUHOJIOTHE | OMPOCHI U3
Gacceitrop, | CAMOCmosmen | IPaBHIO (a3 ['m66ca i IO Teme TepeyHs
HCTOPHS HX bHO  wiu 6 | YMeTb: PacCUUTHIBATH BOTIPOCOB
cocmage CTeTeHb  CBOOOABI B TEKyIIeH
pa3BUTHS U i
npoussoocmee | CUCTEME; yCIIeBaeMOCTHU
TevaquCK HHO20 AHanu3upoBaTh
on KOJLIeKmMuea ¢dazoBble  JHarpaMMBI,
OBOIIIOLMUN | cHop u ananus | AMarpaMMbl  COCTOSIHUS,
OauHbix  Ons | OWHApHBIE TUATPAMMBI.
no020MmoeKU BuiajieTh:  HaBBIKAMHU
2eonoeuyeckux | aHanmsa "
omuemog  NO | MHTEPIpPETalUH
pesyrbmamam | UCXOJHOM
6bINOTHEHHBIX | TEOJIOTUIECKOH
Hay4Ho- UHPOpMAITUH;
uccreoosamen
bCKUX pabom
Pasn | UK 3HaThL npaBuna | Bnageet OTBeyaer Ha YO
el 3. | Ocywecmense | MOCTaHOBKH U | MATepUAIIOM U | YCTHBIC
OO0wmme m MPOBEJCHHUST  T'€OJIOrO- | TEPMUHOJIOTHE | OMPOCHI U3
CBEJICHUS O | camocmosmen | TEOXUMUYECKUX i o Teme TepeyHs
3aKOHAX bHO Wiy @ | UCCIeIOBaHU BOTIPOCOB
TepMouHa | Cocmase Ymers 00pabaThiBaTh TeKyIIeH
MUK npouseoocmee | OMy4eHHbIE yCIIeBaeMOCTHU
HHO20 pe3yibTaTHl,
KOJLIeKmMuea aHAITU3UPOBATh u
cbop u amanuz | OCMBICIMBATE  HX  C
Oamnvbix 015 | yIETOM AMETOTIIXCS
n0020MOBKU JIUTEPATYPHBIX JaHHBIX;
2eonoeudeckux | - TPEICTABISTh HWTOTH
omuemog  no | BHIOJHEHHOW pa0doOTHl B
pesyrbmamam | BHJE OTYETOB,
evinoanennvlx | pedeparos, crareii,
Hay4Ho- 0 OPMIICHHBIX
uccaedoeamen | COOTBETCTBYIOIIUM
bCKUX pabom oOpazom.
Bianerh:  HaBBIKAMH
paborer B MC Excel,
WCIIOJIb30BaTh
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CTaTUCTHYCCKHE
(GYHKIMH IS PacyeTOB

Pasn | H/Kxz2 3HaTh npuHuUnel | Brnaneer OTtBedaer Ha YO
el 4. | Ocywecmensie | NOCTAHOBKU U | MaTepualioM U | YCTHBIS
Xapakrepu | m MPOBEICHHUSI  TEOJIOTO- | TEPMHUHOJIOTHE | OMPOCHI U3
CTHKA camocmosimesl | TEOXUMHYECKUX H 1o TeEMe TIepedIHs
COBpEMEHH | PHO  umi 6 HCCIIETOBAHMIA; BOIIPOCOB
BIX cocmasge Ymern peiaTth TeKyIIeH
HPOrpaMMH npouszeoocmee | CTaHIAPTHBIC 3;3;:[21111/1 yCIIEBA€MOCTH
BIX HHO2O podeCCHOHATTEHOM

KOJIeKkmuea EeSITENHHOCTH Ha
KOMIIEKCO cbop u amanuz | OCHOBE METO0B
B QU3MKO- | oy Ons | pasHoBecHOf
XUMMYCCKO | 5ooz0mosku TEPMOJANHAMUKHI c
ro 2eonocudeckux | IPUMEHEHUEM
MOJEIUPOB | omuemos no | TEXHOJIOTHH
aHusA pe3yibmamam | KOMIIBIOTEPHOTO
6bINOJIHEHHBIX | MOJCIUPOBAHUS
HayuHo- (hMBUKO-XUMUIECKIX
uccredosamen | TMPOLIECCOB
bCKUX pabom MIPOTEKAIOIIMX B
0CaJIoYHBIX OacceiiHax
-Baagern
COBPEMEHHBIMU
METOJaMM aHaju3a H
MaTeMaTHIeCKOM
00paboTKHN
METPOJIOTUYECKOTO u
METPOXUMUIECKOTO
Marepuraia c
MPUMEHEHUEM
KOMITBIOTEPHOTO
MOJICTTHPOBAHHUS

Pazne | X/[Kpxzo 3nath 0  (usmko- | Bnageer OtBeuaeT Ha YO
as Ocywecmense | XUMHYECKUX MPOIECCAaX | MATEPHAIOM U | YCTHBIS

Ceen |m oOpa3oBaHuA TEPMHUHOJIOTHE | OIPOCHI U3
CHUS 0 | camocmosmen | OCalOYHBIX TIOPOJ; H o TEME TepeyHs
IporpaMMH | bHO  um 6 YMmeTh BBIOHMPATH BOIIPOCOB
oM cocmase HEOOXOIMMBIE METOJIbI TeKyIIen
KOMILIEKCE npou3800cmee | KOMIIBIOTEPHOTO yCIIEBa€MOCTH

HHO20 MOJICJIMPOBAHMS,
«Cenexkrop

KOJIeKkmuea HCXOJSl M3 KOHKPETHBIX
»- cbop u awanusz | 3aAa4  TEOJOTHUECKUX

OQHHBIX 0n1s | KCCIEN0BaHUMT;

Nn0020MOBKU Baanern HaBBIKAMH

2e0n02udeckux | POBEICHUS

omyemo8  no | SKCIIEPUMEHTa u

pe3yibmamam | METogaMu  00pabOTKHU

BbINOJIHEHHBIX | €0 PE3yJIbTAaTOB

HAy4HO-

uccneoosamen

bCKUX pabom

Pasn | 1K k2 3HATB: o  ¢usuko- | Bnaneer OTBeuaeT Ha YO
el 6. Ocywecmense | XUMHUYECKUX MPOIECCAaX | MATEPHAIIOM U | YCTHBIE

Met | m 00pazoBaHMs TEPMHUHOJIOTHE | OTPOCHI U3
OJTBI U | camocmosimen | yrieBOAOPOJIOB; 7 110 TeMe MepeYHs
CIIOCOOBI bHO UM 8 | YMETh BEIOMpATH BOIIPOCOB
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MOJICITUPOB
aHus
MIPUKJIATHBI
X
reoXuMuye
CKUX 3a7a4

cocmase HEOOXOOMMBIE METOBI TeKyIIen

npou3800cmee | KOMIIBIOTEPHOTO yCIIEBA€MOCTH
HHO20 MOJCIIUPOBAHUS,
KOJLIeKmusa HCXOJI1 U3 KOHKPETHBIX

cbop u amanuz | 3ada4  T'EOJOTHMYCCKUX
OaHHbIX  OJIsA | UCCIIEIOBaHUM;

1n0020MmosKU Baagetn HaBBIKaMH
ceojioeudeckux | MpoBCACHUA
om4yemoe no | SKCIICpUMEHTA u

pe3yibmamam | METoJaMu  00pabOTKU
6bINOJIHEHHBIX | €T0 PE3yJLTATOB
HAyuHO-
uccaedosamer
bCKUX pabom

Ipunamete coxpawenus: YO — yemuwi onpoc, T — mecm, 3 — 3auem

VI11.2 Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texymuii KOHTpPOJIb YCIEBAEMOCTH — OLIEHMBAHHME XOJAa OCBOEHUS DJJIEMEHTOB
00pa3zoBaTeNbHON IPOTPAMMBI TUCIMILIMHEI B COOTBETCTBHHU C HACTOsIIEH pabodeii mporpaMMoid, B
TOM 4YHCJIE€ NPOBEPKY YPOBHS YCBOCHMS 3HAHWUN, YMEHMM, HABBIKOB M OTIEJIBHBIX 3JIEMEHTOB
KOMIIETEHIIHH, TOJyYEHHBIX 00yUYaOLMMUCS B MPOLIECCE OCBOCHUS JUCIUIINHBL.

Ilpumepnulii cnucok 60onpocoe 011 ycmuoz2o onpoca no meme 1

1.
2.

3.

o &

© o~

[lonsiTHE O MOJIETMPOBAHUM U MOJENSIX B TEOXUMHUH.

Meroandeckue U TEOPETUUECKUE BOMPOCHI, CBA3AHHBIC C HCIONb30BaHneM DOBM B
(bU3UKO-XUMHYECKOM MOJICIMPOBAHUU B TEOXUMHH

OcCHOBHBIE OTambl Pa3BUTHS METOJOB (PH3UKO-XMMHYECKOTO MOJICITHPOBAHUS
(ucTopuyeckas CrpaBKa).

Buasl 1 THIIBI MOJZENIEH, HCTIONB3YEMBIX B I€0JIOTMU U T€OXUMUU;
TepmoauHamuueckas cucrema. Ilonpasnenenus cucTteM 1Mo 4ucily KOMIIOHEHTOB, I10
ymciy ¢a3. M3omupoBaHHbIe, 3aKPbIThIE, OTKPHITHIE CHCTEMBI.

Yro takoe (aza TepMOIUHAMUYECKON CUCTEMBI?

Uro Takoe KOMIIOHEHT TEPMOAMHAMHYECKON CUCTEMBI?

Yro Takoe nmapameTpsl TEPMOAMHAMUUYECKON CUCTEMBI?

I[aTI:: ONpCACICHUC CICAYIOIIUM ITOHATUAM: JINKBUAYC, COJIUAYC.

10 Uemy paBHa CTENEHb CBOOOIbI CUCTEMBI B TOUKE IBTEKTUKU?

Ilpumep 3a0anun ona npaxmuueckoit pabomot no meme 1

IIpakTnueckas padora 1
NuTepnperanusi (MarpaMm mJiaBJeHust

19




c’ I IT III

2100

1900 -

1800
\/

1700 |
1500 |-
Cr,0,*38i0,
1300¢ 1 ] 1 o—L ®
0 20 40 60 80 100
Cx.0, MOJI. % Sio,

1. [laTb omnpeneneHre TEPMUHAM: «JIUKBHIYC», «COIHUIYC», «CYOIUKBHUAYCY», «CYOCOTUAYCH,
«OBTEKTHKa»

2. IlognucaTh Bce 00J1aCTH, TMHUU WM TOUKU Ha (pa30Boi quarpamme.

3. Onucare u3meHenue cucrembl nmo toukam |- Il (MHTepBan temmnepatyp, coctaB H
KOJINYECTBO (pa3 — MpUMephl B PE3EHTAUN U JICKIUH)

VYka3arp, kakue ¢a3pl 1 B KAKOM KOJIMYECTBE NMPUCYTCTBYIOT B CHCTEME IPU TEMIIEpaType
1800°C (ucmoap30BaTh MPABUIIO phIYara).

Kpurepun onenuBanus:

«OTJIMYHOY» - TPABUJIBLHO BBHIMIOJHEHa paboTa, omucaTeNbHAss YacTh BBIMOJIHEHA MOJHOCTHIO —
€CTh OTBETbl Ha IIOCTaBJEHHBIE BOIPOCHI, OTBET Pa3BEPHYTHIM, apPryMEHTHUPOBAHHBI,
MOCJIEIOBATEIbHBIN.

«XOpOLIO» - CTYJEHT XOpOIIO MOHMUMAET HMCHOJIb3YEMbIE TEPMHUHBI, KOPPEKTHO IMOIIUCAHBI
ob0racTu Ha JuarpaMme; €CTh OIIMOKKM B MHTEPHPETAIUM TOCIEI0BATEILHOCTH W3MEHEHUS
COCTOSIHUS CUCTEMEL.

«YAOBIETBOPUTENHHO) - JAHO OINpeAeTIeHIEe TePMUHAM U MTOANMCAHBI 00JIACTH TUATrPaMMBI;

«HEYIOBIETBOPUTEIBHO» - OIIUOKHU B pabOTe, HEMOIHOTA OTBETA, HEAKKYPATHOCTb.
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IIpumep mecmosozo 3adanus

!'nl!

MMHOBPHAYKH POCCHUHA
(denepaibHOe rocyrapcTBeHHOE
Or01:KeTHOE 00pa3oBaTebHOE
yupexxkaeHue BhIcIIero 00pa3oBaHus

«Mprkymckuli 2ocydapcmeeHHsbll
yHusepcumemp»

(®re0y BO «UrY»)
Feonozu4yeckulii pakynemem

TECTOBBIE 3AJJAHIW A
(o pazaemny I-111)
Tect Nel
TecToBOE KOMILUIEKCHOE 3aaHUE JJIs KOHTPOJI 3HaHu# 1o paszaenam I, 11,111
Uncempyrkyus:

[Ipexxae yeM NpUCTYNUTH K BBINOJIHEHHUIO TECTOBOIO 3aJaHus, BHUMATEIBbHO IIPOYUTANTE
Borpocsl. Ecim Bel 3aTpynHserech OTBETUTh Ha BOIIPOC, NMEPEXOIUTE K CIEAYIOLIEMY, HO HE
3a0y/1bTe BEPHYTHCS K MPOMYIIECHHOMY 3aJaHHIO.

Bpewms BeinosiHenust tecta — 45 MuH.

Kaxpiii mpaBUIIbHBIN OTBET Ha BONPOC OlleHHUBaeTcs B 1 Gai;

1. 13 yncna npeainoKeHHbIX COCIMHEHUN YKAKUTE KUCIIOTY:
a) Mg(OH),

6) H2804;

B) NaAISi30g;

2. IlepBoe Hauano TEPMOJMHAMUKN MOXET ObITh 3alMCAHO KaK:

a) KOJIMYECTBO BHYTPEHHEW SHEPTUU CUCTEMBI 3aBUCUT OT MPOI0JKUTEIILHOCTH HAOMI0ACHUH 3a
HEH;

0) npu JTrO0BIX (PU3UUECKUX B3AMMOJICHCTBUIX SHEPTHs HE BOSHUKACT U HE HCYE3aeT, a TOJIbKO
nepeaaercs OT OAHUX TeJ JPYTUM WU MPEBPaIaeTcs U3 0AHON (POpMBI B APYTYIO,

B) IIpH JTOOBIX (PU3NUECKUX B3aUMOAECHCTBUSIX Macca CUCTEMBI OCTAETCS TOCTOSTHHOM

3. IIpu Kakux ycIOBUSX MPOTEKAIOT U30TEPMUUYECKHE MPOLIECCHI:
a) IpY NOCTOSIHHOM JaBJICHUH,

0) mpu MOCTOSIHHOM TeMIieparype,

B) MIPH NTOCTOSTHHOM O0beMe.

4. ®usnyeckn OJHOPOIHAS YACTh CHCTEMbl MJIM COBOKYIHOCTh TaKHMX TOXKJECTBEHHBIX 4YacTeil,
KOTOpBIE OTPaHMYEHBI TOBEPXHOCTSAMU pa3jiela U MOTYT OBbITh (B MPUHIIUIIE) OTAETIEHBI OT APYTUX
JacTell CUCTEeMBl MEXaHUICCKUMU CPEJCTBAMH HA3bIBACTCS

a) He3aBUCHMBIN KOMIIOHEHT

0) 3aBUCHUMBIN KOMITOHEHT

B) aza

5. Cucrema COCTOUT U3 BOOHOTIO I1apa U JKMJIKOH BOMBI. CKOIIBKO B CUCTEME (1)33?
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a) l
0) 2
B) 3

6. TepMoaMHAMUYECKUE TMPOIECCH], MPOTEKAIOIIME MPH IOCTOSHCTBE BHEIIHErO JaBJICHUS,
HA3bIBAIOTCS:

a) U30TEePMHUUECKHIE

0) n3obapHsbIc

B) U30XOpPHBIE

7. [Tpubop 11 M3MEepEHUS KOJIMYESCTBA TEIIOTHI, BBIICISBIICHCS WU MOTJIOMIAIOIICHCS B
XUMHAYECKHX, (PU3HMUECKUX U OMOJOTHYECKUX TPOoIleccax Ha3bIBAIOT:

a) poTomerp,

0) KaJopuMmeTp,

B) OapomeTp.

8. 3nauenus pH cucremsl paBHoe 1 0003HAYAET, YTO B CUCTEME Cpejia

a) Kucias,
0) HeWTpaabHasl,
B) IIEJIOYHAS

9. Unnekc xumuueckoro BeiBerpuBanus CIA nmeer Bu:
a) A|203/S|02

6) A|203/(Si02+Ti02)

B) A|203/(A|203+C&O+N&20+KQO)*].OO

10. PaccmarpuBaercs cucrema C-H-O. HezaBucumbie KOMITOHEHTBI 3TOH CUCTEMBI — 3TO:

a) C- yraepon, H-Bomopon, O - kuciopos,
6) coenunenust CH4, CO, CO2 u np.,

B) YpaBHEHUS peaKIMii, KOTOPbIE MOKHO COCTaBUTh MEX]y FJIEMEHTaMU,

Kpurtepuu oneHnBaHus TecTa
OTMeTKa «OTIMYHO» CTaBUTCA MPH NpaBUiIbHOM BbinoiaHeHuu §1-100% 3ananuii Tecra.
OTMeTKa «XOpOIIO0» CTAaBUTCS NIPU MPABUIBLHOM BbINOIHEHUH 46-80% 3anaHnii TecTa.
OTMeTKa «y10BJIETBOPUTENIBHO» CTABUTCS NPHU MPaBUILHOM BblNIoJHEHUH 2 1-45% 3ananuii Tecta.
OTMeTKa «HEeyJIOBIETBOPUTEIBHO» CTABUTCS NMPHU MpaBHIIbHOM BbIosHeHMH 20-0% 3amanuit

tecta. Kirou k Tecty: 16, 206, 30, 48, 50, 60, 70, 8a, 98, 10a

VI1.3. TIpome:xkyTouHasi aTTecTamus

[lo mucummummae «MonpenupoBanue 0acCefHOB H  HE(PTETa30HOCHBIX  CHCTEM)
MpeyCMOTPEHA MIPOMEXKYTOUHAs aTTecTalus B popme 3a4eTa ¢ OLEeHKOI.

VI11.3.1.0ueHKka 3an7IaHUPOBAHHBIX Pe3yJIbTATOB MO TUCHUILIUHE

Kong xomrieTenmmn Kon oneHnBaemoro | PesynbraTnl o0yuenus | Iloka3artenn

HHINKATOpA
IK-2 HJIK pp.2 3Haer: Jaer MpaBUILHOE
Crocoben Ocywecmenaem OCHOBBI TEPMOJUHAMHKH | OTIPENEICHUE  MOHATUAM
CaMOCTOSITCIbHO WJIM | CAMOCMOSMENbHO UMY | TIPUPOIHBIX MPOIECCOB. | «(hazay, «3aBUCUMBIH
B COCTaBe | 6 cocmase KOMITOHEHTY,
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MPOM3BOJACTBEHHOTO | MPOU3B0OCHEEHHO20 «HE3aBUCHUMBIi
KOJIJICKTHBA KoJLlekmuea coop u KOMITOHEHT», IapaMeTphbI
OCYIIECTBIIATh COOp U | aHaiu3 OAHHBIX  OJisl CUCTEMBI;
aHaNM3 JaHHBIX AT | 0020MOBKU VYmeer: Moxer (hopMyIHpOBaTH H
COCTABIICHHS OTYETOB | 2€0/102UYEeCKUX BBIOUPATh HEOOXOJMMBIC | pelllaTh  TEOJOTHYECKHE
o pe3yibTaTaM | omuemos 1O | METOIBI 3aJ]a4u MeToaaMu (pU3HKO-
BBIMOJTHEHHBIX pesyrvmamam KOMITBIOTEPHOTO XUMHYECKOTO
Hay4YHO- BbINONHEHHbIX HAYYHO- | MOJICIIMPOBAHUS, UCXOAS | MOJCITUPOBAHMUS
HCCIIEIOBATEIBCKHX uccned08amenbCKux U3 KOHKPETHBIX 3a/1ad
pabot Wiu | pabom TCOJOrHYECKUX
UCCIICIOBaHUI HCCIICTIOBAHUI
Brageer: AHanm3upyer u
Cnocobamu  00pabOTKH | HHTEPIIPETHPYET
" HHTEPIPETAINH | UMEIOIIYIOCS
re0JIOrUYECKOi T'€0JIOTHIECKYIO
nHDopMaIuu nHpopmaruo, obiamaeT
HAaBBIKAMU  U3BIICUCHUS | HABBIKAMU
HHPOPMAITUH U3 | CPABHHUTEIILHOTO aHalln3a
HAYYHOU JTUTEPATYPHI MO | TEONOTHUECKOTO CTPOCHHUS.
pPa3IMYHBIM  ACMEKTaM
I'€0JIOTUHN U I'COXNUMHUN

V11.3.3 OueHounbie MaTepuasbl, 00eceduBaOIINEe JTUATHOCTUKY
cpopMUpPOBAHHOCTH KOMIETEHUMH (MJIM HHAUKATOPOB KOMIIETEHIMI),

3asiBJIEHHBIX B pa0oueil mporpamMMe QMCUMILIMHBI

3ayer mnpoxomuT B Buae cobecenoBaHus. CTYINEHT pacKpbIBaeT OCHOBHBIE
MOHATHUSI M TEPMUHBI, UCIOJIb3yEMbIE B paMKaX Kypca, a TaKkK€ HUMEET BO3MOKHOCTb CBOOOJIHO
IIOpacCykKaaTh M0 MPEAJIOKEHHBIM TEMaM U IPUBECTU MPUMEPHI U3 OmbITa. [IpuMepHbIN criucok
TEM IPEJCTABIEH HUXKE.
Kpurepun onenkn:

* OLEHKa «OTJIUYHO» BBICTABISETCA CTYJIEHTY, €CJIM OH B IIOJHOM OOBEME OTBEYaeT Ha
BOMPOCHI, CBOOOJHO BiaZiceT TEPMMHAMU U TOHATUSAMH Kypca, CHOCOO€H IUCKYTHUpOBaTh IO
IIPEUI0KEHHBIM BOIIPOCaM, CIIOCOOEH apryMEHTUPOBAHO 0OOCHOBATh CBOIO MO3UIIMIO; IIPU OTBETAX
Ha BOIIPOCHI MOXKET COBEPILATh HEOOIbIINE OIUNOKH;

¢ ONCHKa «XOpomo» BBICTABIIKCTCA CTYACHTY, €CJIM OH OTBCTHUJI HAa BCC MPCAJIOKCHHBIC
BOIPOCHI, PACKPBIB UX OCHOBHYIO CYTbh, HO JIeJIa€T HE3HAUUTEJbHbIE OIINOKH, CIOCOOEH OTBETUTh
Ha 6OJ'IBIHYIO YaCTb JOMMOJIHUTCIIBHBIX BOIIPOCOB,

* OIICHKAa «yJOBJIETBOPUTEIILHO» BBICTABIISETCS CTYAEHTY, €CIM OH OTBETHJI HA JIBa U3 TPEX
MPEJIOKEHHBIX BOMPOCA, IPU 3TOM COBEPILIAET YMEPEHHbIE OLIMOKHU; WM OTBETHII HA TPU BOMpOca,
HE PacKpbIB B JBYX U3 HUX OCHOBHYIO CYTh, HO IIPU 3TOM OTBET Ha OJIMH U3 TPeX BOMPOCOB OBLI
HauboJsiee MOJHBIM, C PAacKpbITHEM ero cytd. He oTBewaer Ha OOJBIIMHCTBO JTOMOJHUTEIBHBIX
BOIIPOCOB.

* OIICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIISIETCS, €CJIM: CTYJEHT HE OTBETWJ HU Ha OAMH
BOIIPOC; CTYAEHT HE PACKpbul CyTH HHM OJHOIO BOIIpOCa M HE OTBETWI Ha IOAABIIAIOIIEE
OOJIBLIIMHCTBO JOIMOJTHUTCIIBHBIX  BOIIPOCOB; OTBETHJII Ha OAWH HU3 TpPEX BOIPOCOB, HE
PaCKpBIB/TIOUTH HE PACKPBIB €r0 CyTH MM U COBEpIlal IpyOble OMMOKH, a Ha IBAa BOIPOCa HE J1all
oTBeTOB. He 3HaeT 6a30BbIX TEPMUHOB U CYIIIHOCTH NPEAMETA.

MarepuaJsl
CTYCHTOB:

ISl TPOBEJACHHUS TEKYIIero W INPOMEXKYTOYHOr0 KOHTPOJISI 3HAHMM
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Ne Bua xonTpoJs KonTposaupyembie KonTpoaupyembie
TeMbl (pa3aeJsibl) KOMIIeTeHI[ UM/
HHIMKATOPbI
1 2 3 4
1 3aueT Paznen 1-3 NK-2, U1K k22,
2 Texymuii KOHTPOJIb Paznmen 1-3 NK-2, UK k22,

IIprMepHBIH CIMCOK BONPOCOB K 3a4eTy:

IIpumepbl BONIPOCOB HA OLIEHKY 3HAHUM

1. OcHOBHBIE 3TaIlbl Pa3BUTUS METOJIOB (PU3UKO-XUMHUUYECKOTO MOJICIIMPOBAHHUS

2. TepmoauHamuueckas cucrteMa. TepMOIMHAMUYECKHUE CHCTEMBI: OTKpBITbIE, 3aKpBIThHIC,
n3osupoBaHHseie. [IpuBecTu npumMepsl.

3. [lepBriit 3aK0H TepMoarHAMUKH. OnpenencHue, PU3NIECKHil CMBICI.

4. [lath onpenienenne TepMuHaM: (hasza, 3aBUCHUMbBI KOMIIOHECHT, HE3aBUCUMBIN KOMITOHEHT.

5. Temneparypa. Onpeznenenue, eauHulbl u3mMepeHus Kakyioo temmnepatypy HpUHATO CUMTATh
CTaHAApTHOMN?

IIpumepbl BONPOCOB HA OLEHKY YMEHUI

1. EauHunbl u3MepeHHsl KOHIIGHTpaluu BemiectBa: pph, ppt, ppm, ppb. Kak cooTHocsaTcs
BECOBBIC MTPOIICHTHI, PPM u T/T?

2. Paccumraiite comepkanue Ti B mabmenute FeTiO3 (aromusiii Bec Fe — 56, Ti — 48, O — 16)

3. Kak crposres kiaccupuKkanuoHHbIC JHATPAMMEI JIJIST 0CaJOYHBIX TTOPOJI?

4. HazoBHTe IOC/IEI0BATEIBHOCTh pacyeTa nHekca BoiBeTpuBanus CIA.

5. [IpaBuno a3z ['mb6ca. Crenernn cBoboabl. Kak pacunteiBarorcs? Kakyro crerneHb cBOOOBI
HMEET CUCTEMA B TOYKE DBTEKTUKH?

Bonpocel, (popMupyonue JeCKpPUNTOP «BJIAAETh)
B

1. A c Kakomy conepkaHnio KOMIIOHEHTOB COOTBETCTBYET BBIJICJIEHHAS! TOUKA
Ha TpOHOU Auarpamme?

2. Ilerpoxumuyeckre Moxyau. OcHoBHBIE Moy H. [TpuHInn pacuera. O61acTh NpUMEHEHHS.

3. PaBHOBecHas cuctema npeAcTaBisieT co00i BOJHBIN pacTBOP XJIOPUAA HATPHUs U TUIOBOTO
CHHUpTa, HAXOJALIMICSI B PaBHOBECHM C KpHCTalIaMU COJM M HachblleHHbIM mapoMm. Hasoure
qucio ¢a3 ¥ KOMIIOHEHTOB cUcTeMbl. Paccunrtaiite creneHb cBOOOIbI CUCTEMBI.

4. TloctpoeHue KoppensiuoHHOW Mmatpuiiel B mporpamme MC Excel. Wurtepnperarus
MIOJIyYEHHBIX JAHHBIX.

5. Pacuer ypaBHenus perpeccun B mporpamme MC Excel. Murepnperanus moay4eHHBIX
JAHHBIX.
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Pa3paborumkmn:

B IIPOrpaMMe HCII0JIb30BaHbl METOMUECKUE PA3pabOTKHU JoLeHTa Kadeaphl reoloruu HehTu u

rasza reosiorndeckoro Qaxynprera B.A. beranHckoro

/

-

u‘ff 2
JIOEHT A.B. OmrenkoBa
(moamucek) (3aHUMaemasi 10JKHOCTD) (vHUIAATBL, (aMIITHS)

[IporpamMma paccMOTpeHa Ha 3aceJaHiu Kadeaphl MOTE3HbIX HCKOMACMBbIX,
rCOXMMUH, MUHEPAIIOTHH U TIeTporpadpun

«11» mapta 2024 . p o 5

ITporokon Ne 8 3as. Kadenpoii ZILE—~7 A, Cacum

Hacmoswas npoecpamma, He modcem Ovbimb B0CHpousgedeHa HU 8 Kakou ¢Gopme 6e3

npeosapumenbHO20 NUCbMEHHO20 paspeuleHus Kagheopul-pa3spabomuuxa npocpammol.
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