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AHHOTANMA

OOmme cBegeHHs O NPAKTUYECKHMX METOAAX MAacCOBBIX NPHUKIATHBIX PACUueTOB TEPMOAUHAMUKH CHIBHO
C)KaTOW IUIa3Mbl B TPAJUIMOHHOM KBa3UXMMHUYECKOM IIPEACTABICHUN («XMMHUYECKasi MOJEJNb IUIa3Mbl») U B
MOJXOAAX, AJIFTEPHATUBHBIX KBa3MXMMHUYECKOMY INPEICTaBICHUIO, Moaenb Tomaca — depMu B coOueTaHHUU C
MpUONIMIKEHUEM CpellHEe aToMHOW sueiiku Burnepa — 3eiTia, coBpeMeHHbIE MEPBONPUHITUITHBIE TTOAXO/BbI,
OCHOBaHHbIE HA MeTojie (PYHKUMOHAJA IJIOTHOCTH U MPSMOM YHCICHHOM MoaenupoBanuu u Ap. Crneunduka
MPAaKTHYECKUX TpeOOBaHMUl, BBITEKAIOIIasi M3 IIABHBIX NPHUKIAAHBIX CHUTyallMd, K TEPMOIMHAMHYECKOMY
OIMCAaHUIO B JMANa30HE OT HECKOJNBKHUX ThICAY (IEPCHEKTHBHBIC YHEPrOyCTOMCTBA XUMHUECKOW H SIACPHON
SHEPreTUKH) /10 MUJLTHOHOB rpaaycoB KenpBuna (tuiazma CosHIIa U Ipyrux acTpoU3NIeCKUX MPUIOKEHUH).
Crienuduka mraTHeIX paboYUX MPOLECCOB CYLIECTBYIOMINX U MEPCIEKTUBHBIX SIIEPHBIX YHEPTOYCTPOUCTB U
BO3MOJKHBIX OTKJIOHEHHUI B paMKax MpoOieMsl saepHoi OezomacHoCTH. CBefieHHs O KOHLENIMU M MCTOPUHU
pa3paboTOK BBICOKOTEMIIEPATyPHBIX BapHAHTOB TakK Ha3biBaeMoro «l'a30(azHOro sIIEPHOTO PEAKTOPay.
XapakTepHble TeOpeTHYecKHe MpolieMbl TEPMOANHAMUKH IUIOTHONW HEUIEAIbHOMN IUIa3MBbl, TUKTYEMbIC ATUM
U TIOI0OHBIMH TTPUIIOKEHUSIMH.

Konuenmust pacdera paBHOBECHOro cocTaBa M HaOopa TepMOIMHAMHYECKHX (DYyHKIMHA IUIOTHOM
HeHJeaabHON XUMHUYECKH pearupyronei nia3Mpl METOI0M MUHUMHU3AIMK CBOOOIHON SHEPTUN CHCTEMBI TIPH
HAJIOKEHHBIX JIMHEHHBIX OrpaHWYeHHAX. AHaiu3 ¢QopMalu3Ma TEPMOIMHAMHYECKOTO OMNHCAHUS TaKHX
npuKkiIagHbix cucreM. CTpykTypa CBOOOJHON »HEPrMM MHOTOKOMIIOHEHTHOM YacTHYHO HOHHM30BaHHOM,
Heu/ieaJbHOH, XMMUYECKH pEearupyloield CUCTEMbl B BaKHOM [UIS TPAJULHMOHHBIX M BHOBb BO3HUKAIOLIMX
npunoxeHuit mpo6iaem. IonHast cucrema ypaBHEHHH XUMHYECKOTO M HOHU3ALMOHHOTO PABHOBECHS IUIOTHBIX,
BBICOKOTEMIIEPATypHBIX, HEUACAIBHBIX ra30Ila3MeHHbIX cucTeM. PopmanpHas cxema U Ayalu3M peabHbIX
METOJI0B MUHUMHM3AIIMH CBOOOJHOI SHEPIrHUH B MacCOBBIX NMPHUKIAAHBIX pacueTax. [IpobiemMa XMMHU4ecKkoro u
ANIEKTPOXUMHUYECKOTO MOTEHIINAIOB MJIOTHON HewJieanbHOH mia3mbl. DopMann3M onucaHus U MOMCKa TPaHUL]
(ha30BBIX TEPEXOJOB B paMKax KBa3sMXUMHUYECKOTO MOAXOJa. YCIOBUS OIHOBPEMEHHOTO XHMHYECKOTO,
HMOHM3ALMOHHOTO U ()a30BOr0 paBHOBECHS B (popMann3Me KBa3UXUMHUYECKOTO MPEACTaBICHHs. XapaKTepHbIe
0COOCHHOCTH HEKOHTPYIHTHBIX (Pa30BBIX MPEBPAICHHUI B XUMHUUECKH pearrupyroiei mI0THONH HenaealbHON
IU1a3Me MPOAYKTAX BBICOKOTEMIIEPATYpPHOTO HarpeBa M PasiioKeHUs paboyMx BELIECTB OOBEKTOB SJIEPHOM
sHepreTuku. PopMain3M ONUCAHUS HEKOHTPYIHTHOIO (a30BOTO PaBHOBECHS B PaMKaxX KBa3MXUMHUYECKOTO
noaxoaa. Cesi3b mpoOIeMbl HEKOHTPYIHTHOTO (Ha30BOTO paBHOBECHS B BBICOKOTEMIIEPATYPHOH CUCTEME ypaH
— KHCJIOPOJ] C KOHLENIUEeH M pa3padaTbiBaeMbIMH MPAKTHUYECKUMU METOAAMH yTUIIN3AIMH OTPAaOOTaHHOTO
snepuoro Toruma (OAT).

1. leau u 3apauu

eap AUCUMNIMHBI
- ¢opmupoBaHue 0a30BBIX 3HAHWW 10 TEOMETPUHU I JAIbHEHUIIEro WCIOJIB30BAaHUS B JIPYTHX
00JIACTSIX MaTEeMaTU4YeCKOTO 3HAHUS M JUCIUTUIMHAX €CTECTBEHHOHAYYHOTO CO/ICPIKAHUS;

- (opmHupoBaHME MaTEeMaTH4YECKOW KYJIbTYyphbl, HCCIEAOBATEILCKUX HABBIKOB M CHOCOOHOCTH
MPUMEHSATH 3HAHUS HA MPAKTHKE.

33)13‘1]([ JAUCHUIIINHBI
- (bOpMI/IpOBaHI/Ie y O6y‘laIOH_II/IXC$I 0a30BBIX 3HAHUI 110 TCPMOANHAMUKE Ia30IINIa3MCHHOT'O COCTOAHUSA

— (¢opmupoBaHre 00MIEPU3NUECKON KYJIBTYphl: YMEHHE MBICIUTh B KaT€rOpHUAX TEPMOAMHAMHUKH U
CTaTHCTUUYECKOH (hU3MKH, TPOBOANTH BBIBOJ OCHOBHBIX (hopMyi;

- (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ 1 HABLIKOB IMPUMCHATH IOJYUCHHBIC 3HAHUA JJIS1 IIOHUMAHWA U OIMMMCAHUSA
XUMHUYECKOI0 U MOHHM3AIIMOHHOI'O0 PAaBHOBCCHSA B HEeHuJeaIbHOMN miIasMe, CaMOCTOATCIIPHOI'O aHaJIu3a
MOJYUYCHHBIX PE3YJIbTATOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTeMaTHIeCKUX HayK

Hay4YHbIX 3HaHUH B o0sacTu

OIIK-1.2 Cnocobern 0000mmars ¥ KPUTHYECKH OICHUBATH
(HU3NKO-MaTEeMaTHUECKUX HAYK

ONBIT W Pe3yJAbTaTbl HAYYHBIX HCCIICAOBAHHHA B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH




OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npodecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTh cBoeil  Mpod)eCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH pEIeHHs, Mpelaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTY4YaeMbIX PeIICHUN

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3yIbTaThl

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUs! N0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

®YHH3MCHT3HBHBIC MOHATHA, 3aKOHBI, TCOPHUU KJIaCCUYCCKOU COBpeMCHHOﬁ (I)I/IBI/IKI/I II1a3MbI 1

XUMHUYECKOU TCPMOAUHAMUKU,

MOpAAKU (PyHAaMEHTAIBHBIX (PU3NUECKUX BEJIIMYMH, XapAKTEPHBIX U1 TEPMOJUHAMUKH BEIIECTBA C
BBICOKOW KOHIIGHTPAllMedl DHEPTUHU B COCTOSHUM MHOTO(a3HOW, MHOTOKOMITOHEHTHOW XHUMHYECKU

aKTHBHOM I1J1a3MBI;

IOHMMaHHE COBPEMEHHBIX MpoOieM (U3MKKM M XMMHH BEIIECTBA C BBICOKOW KOHIIEHTpaIuein
SHEPI'uH, ¥ COMMYTCTBYIOIINX BBIYUCIUTEIBHBIX MAaTEMaTHIECKUX POOIeM;
HOHMMAaTh (POPMBI MPOSBICHHUS PA3IUYHBIX (DAa30BBIX NMPEBPALICHUN B TEPMOJUHAMUKE BELIECTBA C
BBICOKOW KOHIIEHTpAIMel SHEPTUH; OCHOBHBIC MOHATHS TEPMOJUHAMUKN U (PU3UKH IJIA3MbL;

TepMOIMHAMu4eckue  (yHKuuu,

MPOM3BOIAIINE  TEPMOAMHAMHYECKUH  TMOTEHIUAJIBI,

KJIaCCU(PMKALUIO TUIOB TEPMOIMHAMHMYECKOTO DPaBHOBECHs, OCOOEHHOCTEHl TEPMHUYECKOIO U
KaJIOpHYECKOr0 YpaBHEHUM COCTOSHMS, B3aUMOCBSI3U aAHOMAJIUN TEPMOAMHAMHUYECKHX MU
THIPOANHAMHYECKUX IPOLECCOB, CHEHUPHUKY TEPMOAMHAMUYECKOTO OMMCAaHUSI aanadaTHIecKoX

IIpouecCoB u TEUCHUM Ta30IIa3MEHHBIX

cpen, BUbl ($a30BBIX COCTOSIHUN M OMOPHBIX OOBEKTOB Ha

(baBOBBIX AuarpaMmMax BCIICCTBA, TUIIbI (l)aBOBLIX HpeBpaH.[eHPIfI B Tra3oIlIasMCHHBIX CpClax.

YMETB:




a0CTparupoBaThCs OT HECYIECTBEHHOTO TIPH MOJISIIMPOBAHUH PEATbHBIX (U3NUYECKUX CUTYaIHid B
Mpo0OieMax SHEPTreTUKH U (PU3UKH BBICOKUX TUIOTHOCTEH SHEPTHU;

TTOJIb30BaThCSl CBOMMHY 3HAHUSMHU JIJIs pelieHus GyHIaMEHTAIBHBIX U TPUKJIAIHBIX 33/1ad B 001acTH
(hM3KKH BBICOKUX MIOTHOCTEH SHEPTHH;

JIeTIaTh IPABUIIBHBIE BBIBOJBI U3 COMIOCTABICHUS PE3YJIETATOB TEOPUU U AKCIIEPUMEHTA;

MPOU3BOJUTH YHCICHHBIE OLIEHKH 110 TIOPSAIKY BETUIUHBL;

JleaTh Ka9eCTBeHHBIE BBIBOBI IIPH MTEPEXOJIE K MPEACIIEHBIM YCIOBHIM B H3y4aeMbIX pobIeMax;

BUJICTH B IPUKJIQIHBIX 337a9aX SHEPTETHKH UX IIaBHOE (PU3NUECKOE COJIEPIKAHHME;

0CBanBaTh HOBBIE MIPEIMETHBIE 00JIACTH, TEOPETHUECKIE TTOAXOAb! U BEIYHCIUTEIBHBIE METOANKHU B
TEPMOJMHAMHUKE pPEarupyroNnX KyJOHOBCKHX CUCTEM U BEIIECTBA B IKCTPEMAIbHBIX COCTOSTHUSX;

3¢ (HEeKTUBHO WCIIONB30BaTh HH(POPMAIIMOHHEIE TEXHOJIIOTMH W KOMITBIOTEPHYIO TEXHHKY IS

JOCTHKEHHUST HEOOXOUMBIX TEOPETHYECKUX U TIPUKIIAIHBIX PE3YIBTaTOB;

pemars mpoCcTerIIie 3a1a49u TEPMOAMHAMUKY M PU3UKH I1JIa3Mbl METOJIOM YPABHEHHA COCTOSIHUS U
KaHOHMYECKUX TpeoOpa3oBaHuii HAOOPOB TEPMOJAMHAMUYECKMX HEPABEHCTB, — HCIOIB30BaTh S3BIK
(ha30BBIX qUArpamMM IS PEIICHUS 3a71a4;

WCIIONIb30BaTh Pa3InYHbIEC BUBI U OTPEACIIATh TUI KPUBBIX M MIOBEPXHOCTEH YPAaBHEHUN COCTOSHUS
BCIIICCTBA;

YMETh HCCIIEA0BAaTh CBOMCTBA YCTOWYMBOCTH TEPMOAMHAMHUECKUX CPEJ M0 3aJJaHHOMY YPaBHEHHUIO
COCTOSIHHH.

BJIAJIETh:

HaBBIKAMU OCBOEHUS 00JIbIIOro 00beMa HHPOpPMAIUH;
HaBBIKAMM CaMOCTOSTENIbHON paboThl B 1aboparopun u MHTepHeTe;
KyJBTYpOW MOCTAaHOBKM M YUCIIEHHOTO MOJAEIHPOBAaHUS 3a7ad B (PU3MKE BBICOKHX IUIOTHOCTEH
JHEpIuy;
MPaKTUKOH PACYETHO-TEOPETUUECKOTO METOJA MCCIEAOBAHHA W PEUIEHUS TEOPETUYECKHX MU
MPUKIAJHBIX 33/1a4 B (PH3MKE BHICOKUX INIOTHOCTEH SHEPTHH;
MaTeMaTH4eCcKuM aInapaTtoM TEePMOAUHAMHUKH, XHMHUYECKOHM (U3MKH W (U3UKU IUIA3MBI,
aHAJMTUYECKUMH METOJJaMHU HCCIIEAOBAHNS YPABHEHUS COCTOSIHUM U (ha30BBIX EPEXOI0B.

4. Conep:xkanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHSATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

OOmue cBemeHHs O MeTOHax pacdera
TEPMOAWHAMUKN CHUIJIBHO C)KaTOW ITIa3MBI
B HO/IXOJIax, QJIBTEPHATHBHBIX
KBa3UXHMHUUYECKOMY INPECTABICHHIO.

Onucanne 3¢ ¢eKToB HEUACATLHOCTH B
TEepPMOAMHAMUKE ra30IuIa3MEeHHBIX
cucteM B (QopMaau3Me XHMHYECKOU
MOJIEJH IUIa3MBI.

OcobeHHOCTH KYJOHOBCKOM
HEHJCaTbHOCTH B TUIOTHOH IIIa3Me.

[Ipobnema TEPMOANHAMHYECKOMN
YCTOWYMBOCTH U (Pa30BBIX TEPEXOJOB B
HeujAeaJbHOH IUIazMe B (opMaliuzMe
XUMHYECKON MOJEIIH.

Crpykrypa TEPMOJIMHAMHYECKUX
3aBUCUMOCTEN ra3oria3sMeHHOI O
COCTOSIHUS B IPEICTaBICHUN
XUMHUYECKON MOJENH IIa3MBl.




6 TepmoanHamuka I1J1a3MBbl B 6 6
MpeICTaBICHUSIX "XUMHUIECKON MoIenu”.

Hroro yacos 30 30

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. O6H.II/Ie CBCACHUA O MCTOJAAX pacdeTa TCPMOAUWHAMUKHU CHUJIBHO C)KaToil IIa3Mbl B nmoaxogax,
AJIBTCPHATUBHBIX KBA3UXUMHUYCCKOMY IIPCACTABICHHIO.

Slueeqnoe npUOIMKEHHE IS OMTUCAHUS TUIOTHOM M CBEPXIUIOTHOM 11a3Mbl. CBS3b ¢ BapUaIllMOHHBIM
NPUHINIIOM  CTAaTHCTHYECKOM MexaHukH. OnucaHue JJIEKTPOHHOW KOMIIOHEHTBI:  MOJENb
Tomaca-depmun  ee  MoauduKanuu Ui BBIPOXKICHHBIX  DJICKTPOHOB W NPHOIMKCHHE
[lyaccona-bonmbiiMana —  juis  HEBBIpOKACHHBIX.  OOomoueunsie  3¢ddexrte.  Mogens
Xaprpu-®Poka-Crerepa. Onucanue BKIaa sISPHBIX CTENEHEH cBOOOIb. MOICpHH3AUH STYSCIHOTO
nosxona. Monens ocHMUTHPYIOIIeH sueiiku. Mopens “orpaHnueHHOro atoma’.

Bo3MoXHOCTH 1 MTEpCIIEKTUBBI METOIOB ab initio B ONMMCAHWN TEPMOANHAMUKY TIOTHOW HEHJICIBHOM
mia3mMel. OOmmas XapakTepUCTHKA KIACCHYECKUX M KBaHTOBBIX MeTofoB MonTe-Kapno (MC) u
Monexynspuoit Junamuku (MD) B couetanun ¢ Metomom @ynkuumonana IlnorHoctu (DFT).
TepMogMHaMHMKa  IUIOTHOTO  BOJOpOJa B NPEACKA3aHUM  TPAAUIMOHHBIX  MOJENeH U
MEPBONPUHIIUITHBIX TOAXO/IOB.

2. Onucanue 3((eKToB HEUIECATHLHOCTH B TEPMOAMHAMUKE T'a30IJIa3MEHHBIX CUCTEM B (hopmanmmsme
XUMHUYECKON MOJENH IIa3MBl.

Tepmunonorus. "[lompaBku Ha HEUACATBHOCTD'" M KaHAJIBI MX BIUSHUS HA TEPMOJUHAMUKY CHCTEMBI
B (popmammzme «xumuuecko monenn». CBsi3b C AWIEMMOH IOAXOIOB «METON CMECH» U «METOJ
UCXOIHBIX aTOMOB» B XHMMHYECKOH TEPMOJMHAMHKE HEHJCAJIbHBIX HEHTpalbHBIX pearupyromux
cucreM. HewnpgeansHOoCTh B KyJOHOBCKHX cucTemax. Ompeaenstomue Oe3pasMepHbIC MapaMeTpbl
HeHJeanbHOCTH U  BbIpoXkaeHHA. CTaHAapTHBI BBIBOA Ae0aeBCKOro  MpPUOMMKEHUE Ui
MHOTOKOMIIOHEHTHOM IIJIa3Mbl B XHMHYecKod wmoxenu. llpocteiimme koppekuuu Ae0acBCKOTO
MPHOITNKECHUSI.

[Ipobnema paszmencHuss cTeneHed CBOOOJABI Ha BHYTPEHHHUE U MOCTymnareibHble. [IpoOmema
"oOpe3anus" crarcymmbl. KpaTtkuit 0030p moaxomoB u pesyasratoB. llonstue 3¢QexTuBHBIX
B3aUMOJICHCTBUI CBOOOAHBIX HEHUTPAIBHBIX M 3apsDKEHHBIX COPTOB YacTull B (opManu3Me
XMUMHUYECKOH Monenu 1iaMbl. D((EeKTHBHOE KOPOTKOACHCTBYIOIIEE OTTaJKHBaHWE. BimsHue
KYJIOHOBCKHMX IIOTIPaBOK HA HEMJEAJIBHOCTh HAa CTPYKTYPY M IapaMeTphl «IOJOC» HOHM3ALMM U
mucconuanuu. Crpoenne nonHod N-T numarpammsl ajsi BOIOpoaa ¢ ra3olUIa3MEHHOW W IUTOTHOM
obnactsimu. B3anmMonelicTBre 3apsa-HeHTpail 1 HEWTpal-HeWTpal B TEPMUHAX XUMHUECKONH MOJICITH.
[Monsipuzaunonnsie 1 Ban nep BaanbcoBbl monpaBKu Ha B3aMMOICHCTBHE.

3. OcoOEHHOCTH KYITOHOBCKOW HEUACATHHOCTH B TUIOTHOMU TIIa3Me.

JlebaeBckoe TpHONMIKEHUE JJIsi TIONMPABOK HAa HEWJealbHOCTh. [IpobiieMa pasneneHusi creneHei
cBOOOJIBI HA BHYTPEHHUE M NocTynarenbHbie. O0IIMe npeacTaBieHus: 00 anmapare CTporoid Teopuu
HenjeanbHbIX cucteM. [loHsTHe 00 anmapare AnarpaMMHBIX Pa3iIoKeHUH.

HeuneanbHas miua3sma B naeaIM3UPOBaHHBIX KyJIOHOBCKUX Mofensx. OOmme CBeJeHnsI 0 CeMencTBe
KYJIOHOBCKMX MOfeJed U CTpyKType ux (azoBbix auarpaMM. OJHOKOMIIOHEHTHAs Kiacchdeckas
mia3zma (OKII). DnekTpoHHsIid Ta3. Mojeny KJIacCHuecKol MOHHOW CMECH M 3apshKEHHBIC TBEPABIX
mapoB. @a30BbIE CBOMCTBA KYJIOHOBCKHUX MOJZIEIEH.

4. IIpobnema TEPMOTMHAMUYECKON YCTOWYMBOCTH M (a30BBIX MEPEXOIOB B HEHICATIHHOM IIa3Me B
(dhopmamzMe XUMHUIECKOW MOJICITH.



Ceenenns 00 oOmMX CBOMCTBaX BBITYKJIOCTH M BOTHYTOCTH TEPMOAMHAMUYECKHX ITOTEHIIMAJIOB.
Ponb  OKCTEHCMBHBIX W  HMHTCHCUBHBIX  TEPMOIMHAMHYECKMX TNEepeMeHHbIX. JIokanbHbIC
(mnddepennmanbaple) M MONHBIC (MHTETpajbHbIE) YCIOBUS IOTEPU  TEPMOAWHAMUYECKON
YCTOWYHMBOCTHU ISl TEPMOIUHAMUYECKUX MOTSHIMAIIOB M UX MPOU3BOAHBIX. TpaauiumoHHas ¢opma
3amMcl M MHTepnpeTanus. VICKIIOYMTENBHOCTh JHTPONMHU. YCIOBHS TEPMOIMHAMHUYECKOH
YCTOWYUBOCTH B CHCTEME MHOTHX COpTOB 4Yactuil. Pomp marpuier mepexoma d(i)/dn(j).
Hapymienne ycroitumBoctTn B mpoctedmmx —npubmmxenusx. JlebaeBckoe —mpuOImKeHHE.
Paz0aBnenue neirpamamu. OcoOeHHOCTH NpPOOJIEMBl YCTOMUMBOCTH B Cily4dae MHOTOKPAaTHOM
rnoHu3auuu. Posb B3auMoneCTBUSA 3apsii-HEUTPAII M HEUTpasl-HEUTpal.

[MonsTre o rumoTeTnYecKux “mazMeHHbIX ga3oBbix nepexonax’” (I1DIT). Mcropus u coBpeMEeHHbIE
MONCKH B IUIOTHOM I1a3Me BOAOpPOJA, OJIaropoAHBIX ra3zax H MeTajulax. Pesymprarsl
sKciepuMeHTanbHbIX MorckoB [IDII. "TTnasmMeHHOCTE" OOBIYHBIX TIEPEXOJIOB T'a3->KUAKOCTh U CBA3b C
po0JIeMol mepexona MeTauI-AUJIEKTPUK B ITapax METalIOB.

VYcaoBust OJJHOBPEMEHHOTO XMMHUYECKOTO, MOHU3AIMOHHOTO U (ha30BOrO PABHOBECHS B IUIOTHBIX
HEUTpalbHBIX Cpelax W HeWAealbHOW OJHORJIEMEHTHOW IIa3Me M IUla3Me XUMHUYECKUX cMeceil u
kommayHoB. [IpaBuno MakcBenna W mpaBWIO JBOWHOW KacarenbHOH. YcioBus [uObOca mmst
HEUTpaIbHBIX XUMUYECKH pearupyromux cmeceil. O0001meHHbIH (AEKTPOXUMUYECKHI) TOTEHIIHAI
n ycnoBus ['mbOca-I'yrrenxeiiMa ansi TPOCTOH W MHOTOIEMEHTHOH TUIa3Mbl B TEpMHUHAX
KBa3UXUMHUYECKOTO MOAXO0/A.

Hexonrpysutaeie ¢azoBble mepexonsl (HOII) B mmazme cMmeceil M XMUMHYECKHX COCIUHEHHI
(xommayHa0B). OcobeHHOCTH OCHOBHBIX (pa3oBbix AuarpamMm H®II B MHHTEHCUBHBIX M 9KCTEHCHBHBIX
TEPMOJIMHAMMUYECKUX INE€pEMEHHBIX. Pa3lienieHue rpaHull KUNEHUs KUAKOCTH W HACBILEHUS Iapa,
TpaHUIl IJIABJICHUS KPUCTAUIa U 3aMep3aHus kugkoctd. Pa3oBble mepexoabl U MOJIHbIEe (ha30BbIC
JMarpaMMbl B ypaH-COAEPKALMX TOIUIMBAX COBPEMEHHBIX U IEPCIEKTUBHBIX SJEPHBIX PEAKTOPOB.
CBs13b ¢ ipo0IeMoii 6e30MacHOCTH SACPHON SHEPTETHKH.

5. CprKTypa TCPMOANHAMUNYCCKUX 3aBUCHUMOCTEH ra30IlIa3MEHHOTO COCTOSHHUS B OpeaAcCTaBJICHUN
XUMHUYECKOU MOJICIN I1JIa3MBbI.

TepMmonrHamMuKa Tra3omIa3MeHHOTO cocTOsiHUS B «BakyymMHom» mpenene (T 0, Rho  0).

XHUMHUYECKHUM NTOTEHIMA KAK IIABHBIA «YIIPaBIAIOLINM TapaMeTp» B BakyyMHOM npenene. [lonarue
O (WIECTHHLIE» MOHU3ALWU JJs JaBJICHUSA W dHepruu. [IoHATHE O «TepMOAMHAMHYECKOM CIIEKTpE)
s aupepeHnrnanbHeIX  TEPMOAMHAMMYECKHX — XapakTepucTuK. llonoxeHue «InHHI» H
noteHUuanel HMoHM3auuu. CBs3p MapaMeTpoB JIECTHHULB HOHM3aUMUA C (YHIAMEHTAIbHBIMH
TEPMOXMMHUYECKHMHU KOHCTaHTaMu Bewiectsa. OHeprerudeckas Illkama Bemecrsa. Teruora
cyonmumannu kak rpanuua [lkanel. CTpykTypa JeCTHULBI MOHU3ALMU B METaCTaOMIbHON 00acTu.

[Mpodunu TepMoAMHAMUYECKMX 3aBUCUMOCTEH B Ta30IMIa3MEHHON 001acTH Kak CyHepIo3HIIUs
MOJTHOTO Ha0opa MOJIOC IUCCOLMAIMM M BCeX CTyneHed HoHuzanuu. OOmas maHnopama (GopMbl
100aNbHOTO YPAaBHEHMS COCTOSIHHS BELIECTBA OT Ta30BBIX JI0 KOHJICHCHPOBAHHBIX IUIOTHOCTEH.
[lonsiTHE O «JIOMIMHE HEUACATBHOCTH» U €€ Ta30IUIa3MEHHOM M KOHJEHCHPOBAaHHOM «CKJIOHAX).
CBa3b C OnpeAessIOIMMU TEPMOXMMHUYECKUMH IapamMeTpaMmu. Tpuazna: TepMuUYecKas HOHM3aLUs,
WOHM3ALMs IaBJICHUEM M MOHU3alus paspexenreM. [lomocel peaknuii kKak «pa3MbIThID) (Ha30BbIN
nepexof. O01ee v pa3nudusl.

6. TepmoauHaAMUKa TUTa3Mbl B IPEICTABICHUSIX "XUMUYECKOW MOJIEITH .

[Monstne o «pU3NUYECKOM» W KBa3UXUMHUYECKOM TPEACTABICHUSX ((pH3Mueckol W XHMHUYECKOU
MOJEJNISIX TIJIa3Mbl) B TEPMOIMHAMHYECKOM ONUCAHWM IUIOTHOM, HEMACaIbHOH, XUMHUYECKU
pearupylolied U 4yaCTUYHO MOHM30BAaHHOM IUIa3Mbl. BapuaHTBl JejieHUs] Ha UJAEaJbHYIO 4acTb U
«TOTPaBKW» Ha HeuaeanbHOCTh. COBEpIICHHBIA Ta3, WICANbHBIH ra3 ¢ BHYTPEHHUMH CTEIICHSIMHU
cBOOO/IbI, MHOTOKOMITOHEHTHAs HJIeaJIbHAsl CMECh C B3aMMHBIMH IIPEBPALICHUSIMH.

Breibop TepMomumHamMuuyeckux TepeMeHHBIX. [lomHoe BbIpakeHHE [II CBOOOIHOW SHEPrUH
MHOTOCOpPTOBOM cucteMbl. CTpykTypa wuaeanbHoW uacTtu. Homp orcdera »HEprum u  yuer
TEPMOXMMHH B3aUMHBIX MPEBPALICHUH B KBa3UXMMHUYECKOM NPEACTABICHUUA. BHYyTpeHHss
CTaTCyMMa KOMIUIEKCHBIX YacTHIl. Bwiaenenne crarcymmsl Bo3OyxaeHus. [IpoGiema orpanudeHus
("oOpezanus') crarcymMMm BO30Y)KICHHS KOMIUIEKCHBIX 4YacTHL B Iuia3me. Kparkuih 0030p
UCTOPHUYECKUX M COBPEMEHHBIX TOIXO0B.

CMBICII M pOJIb MOHATHS PAaBHOBECHOIO cocTaBa. MuUHMMU3aIMsa cBOOOIHOM sHeprun. LlenTpanbHas
POJb XUMHUYECKUX MTOTEHIIHAJIOB B (POPMYIUPOBKE METOAUKH pacyeTa.



[lonHast cucremMa ypaBHEHMH A pacdyeTra CcocTaBa W TEPMOAMHAMUYECKMX  (YHKIMU
MHOTOKOMIIOHEHTHOM HEWJACAIbHOM pearupyrolel IuiasMbl € IPOU3BOJIBHOM  KPATHOCTBEO
MOHM3aLMM WU CTPYKTYpOH MOJEKYISApHBIX peakuuil. IlomHas cucreMa ypaBHEHMH Uil pacueTa
cocTaBa M TEPMOAWHAMHYECKHX (YHKIIMM MHOTOKOMIIOHCHTHOW HEHJCAbHOW pearnpyromei
IJIa3Mbl ¢ TPOU3BOJIBHOW KpPAaTHOCTBIO MOHU3ALMH W CTPYKTYpOM MOJEKYISPHBIX pPEaKIuil.
@opMalIbHASI 3KBUBAJICHTHOCTh OIMCAHUS XUM.PEAKIIUI U PEAKINA HOHU3ALUU.

TepMoauHamMMKa Ta30MIa3MEHHOTO COCTOSHHS B paMKax NPUOMMKEHUs HACaIbHOM CMecH C
MOHM3alMed M XHMHYECKMMM MpeBpalleHuAMH. [IOHATHE «IIOJNIOCHI HMOHU3ALAN» M «IIOJIOCH
JMCCOLMALMM» Ha MpUMepe MOHU3AIMU M Juccouuanuu Boxopoaa. [lonoxenue monoc Ha (a3oBoit
muarpamMMme. Onpenensiiomine napameTpel. CTpyKTypa TEPMHUYECKOTO M KaJIOPUYECKOTO YpaBHEHUI
COCTOSIHUS TIPY TIEpECEUYCHUHN M30JIMPOBAHHON «1oNock peakiun. dakrop cxumaemoctu (PV/RT)
u BHemoctynareiabHas uvacte BH.9Hepruum (U-3/2PV) kak XapakTepuUCTHUKH TEPMHUYECKOTO U
KaJIOpUYECKOro ypaBHEHHH cocrosHHs. OOo0OIIeHHe Ha NOCIeAO0BaTeNIbHBIC CTaJAUU IOTHOM
noHuzauuu. «O000YeyHbIe) OCHUUISLIMN 1 BOJIHBI TPOMEKYTOYHBIX KPATHOCTEH HOHU3ALINH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOXMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).
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npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
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9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, nzyuarouuii Kypce «Mogenu pacyeTa XMMUYECKOIO U MOHU3alMOHHOIO PABHOBECHS, OJIKEH
C OIOHOH CTOPOHBI, OBJAAETh OOMIMM MOHATUHHBIM ammIaparoM, a ¢ APYrod CTOPOHBI, JOJKEH
HAy4UThbCsl IPUMEHSITh TEOPETUUECKHE 3HAHUSA Ha IpakTuke. B pesynprare u3ydeHHs IUCLMILIMHBI
«Mogenu pacuera XUMHUUYECKOTO U MOHU3ALMOHHOTO PAaBHOBECHSD» CTYIEHT JOJDKCH 3HaTh OCHOBHEBIC
OIIpEAEICHUs U COCcOOBl pacyeTa paBHOBECHOIO COCTaBa U TEPMOAMHAMMYECKHX (DYHKIUH Ta3oB U
HeuieaJIbHON I1a3MBbl:

- llonste o «(puU3NYECKOM» M KBa3UXMMUYECKOM IPEACTABICHUSAX ((pu3nueckod W XUMHUYECKOU
MOJEJIIX IUIa3Mbl) B TEPMOAMHAMMYECKOM OIMCAaHUM IUJIOTHOM, HEWJEalbHOH, XUMHUYECKU
pearupyromed M 4acTHYHO HOHM30BaHHOM IUTasMbl. BapuaHTBHI AefneHUs Ha WJCalbHYI 4acTb U
«TIONpPaBKW» Ha HeujeanbHOCTb. COBEpLIEHHbIM ra3, UAeaibHbIA I'a3 C BHYTPEHHUMH CTEHCHIMU
CBOOO/IbI, MHOTOKOMITIOHEHTHAS! HJICAJIbHASl CMECh C B3aUMHBIMU IPEBPALLCHUSMH.



- BpIOOp TEpMOOMHAMHYECKUX TIEpPEeMEHHBIX. [loiHOE BBIpaKEHHE JUIS CBOOOTHON JHEPruu
MHOTOCOpTOBOM cucteMbl. CTpyKTypa naeanbHoil yactu. Homb oTcyera SHEPruu M ydeT TepMOXUMUH
B3aWMHBIX IPEBPAIICHHI B KBa3UXUMHUUECKOM IMPEACTABICHIH. BHYTPEHHSS CTaTCyMMa KOMILICKCHBIX
yacTull. Beigenenue crarcymmbl Bo30yxieHus. [Ipobiema orpanmyenus ("oOpesanus") cTarcymMm
BO30YKICHHSI KOMIUICKCHBIX 4YacTHIl B Tuiazme. Kparkuii 0030p HCTOPHYECKMX H COBPEMEHHBIX
HIOJIXOJIOB.

- CMBICI U pOJIb TOHATHS PAaBHOBECHOTO cocTaBa. MMHMMHU3anusi cBOOOIHOM sHepruu. LlenTpanbHas
POJIb XUMHYECKUX TTIOTEHIHAIOB B (POPMYIUPOBKE METOAMKH pacyeTa.

- Ilomnas cucrema ypaBHEHMH Ui pacuyeTa cOCTaBa U TEPMOIMHAMHUYECKUX (DyHKIUH
MHOTOKOMIIOHEHTHON HEWJEAIBbHON pearupyromen mia3Mel ¢ MPOU3BOIBHON KPAaTHOCTHIO MOHHM3ALMHN
A CTPYKTYpOH MOJIEKYJSIpHBIX peakuuid. IlomHass cucrema ypaBHEHMH I pacuera cocraBa U
TEPMOIMHAMUYECKUX (PYHKIUM MHOTOKOMIIOHEHTHOM HEWJCaJIbHOW pearupyrouei miasmbl ¢
[POU3BOJIBHON KPAaTHOCTBIO MOHM3aLUU M CTPYKTypOH MOJEKYJSPHBbIX peakuuid. PopMaiibHast
SKBUBAJIECHTHOCTH OIHMCAaHUA XUM.PEaKIM U peakluii HOHU3ALHH.

- TepmoanHamMuKa Ta30Ma3MEHHOTO COCTOSIHHS B paMKax MpHOIMKEHUS HICAIbHOH CMecHu C
HOHM3aLMe M XUMHYECKMMHU IpeBpalieHusiMU. [loHATHE «IIOJIOCHI HOHH3ALUW» U  «IIOJIOCHI
JIMCCOLMALMMy Ha MpUMEpEe MOHHU3ALMH W Auccouuanuu Bomopozaa. Ilonokenue monoc Ha ¢a3zoBoi
muarpamMMe. Onpezpensitomue napaMmerpsl.  CTpykTypa TEPMHUECKOIO M KaJOPUUECKOIO ypaBHEHMM
COCTOSIHUS TIPU TEPECCUCHUH M30JMPOBAaHHON «monock» peakunu. Pakrop cxumaemoctu (PV/RT) n
BHernoctymnarenbHass 4vacth BH.OHepruu (U-3/2PV)  kak  XapakTepUCTUKH TEPMHUYECKOTO H
KaJIOpHUECKOro ypaBHeHHH coctosHus. (OO0oOIieHne Ha MOCIeNOBaTeNbHbIE CTagUuH IIOJHOU
noHu3anuu. «O060JI0YeYHbIe» OCIMIUISAILMN M BOJIHBI TPOMEXKYTOUHBIX KPAaTHOCTEH HOHU3ALIUH.

- TepmoavHamMmMKa Tra30MJIa3MEHHOTO0 COCTOsHUS B «BakyymHoMm» mpenene (T 0, Rho  0).
XHUMHUYECKHUN ITOTEHIMAJ KAK MIaBHBIM «YIPAaBISIOIIMYI [TapaMeTp» B BaKyyMHOM Iipeneiie. [Ionsatue o
«JIECTHULIE» MOHW3ALUHU Ul JaBICHHUS U dHepruu. [IoHATHE O «TEPMOAMHAMHUYECKOM CIEKTPE» IS
i depeHIManbHbIX TEPMOJMHAMHYECKUX XapaKTepuCTUK. llomoxkeHne <«IMHMIA» W HOTEHIUAIIbI
nonnzauuu. CBs3b NMapaMeTpoB JIECTHULBI HOHU3AUUH C (YHIAMEHTAIbHBIMH TEPMOXUMUYECKUMH
KOHCTaHTaMM BemiecTBa. OHeprerndeckas lllkana BemectBa. Temora cyOnMManuu Kak TpaHHUIA
[Hkaner. CTpyKTypa JIECTHULBI HOHU3ALIMH B METAaCTa0MIbHOM 001acTH.

- [podunu TepmMoaMHAMUYECKHX 3aBUCHUMOCTEH B Ta30IUIa3MEHHOW OONACTH Kak CYIEPIIO3UIIHsI
MOJTHOTO Habopa MOJIOC OUCCOLMAlMKM M Bcex cryneHedl noHmzanmu. OOmas maHopama (opMbl
100aNbHOTO YPAaBHEHMS COCTOSHMS BEIECTBA OT Ta30BBIX A0 KOHJICHCHPOBAHHBIX IUIOTHOCTEH.
[lonsaTue o «1oMMHE HEMACATHLHOCTH» M €€ Ta30IUIa3MEHHOM M KOHACHCHPOBAHHOM «CKIIOHax». CBs3b
C OIpeNeIIAIOIUMYI TEPMOXUMUUECKUMHU NTapaMeTpaMu. Tpuana: TepMuuecKas HOHU3aLNs, HOHU3ALUS
JaBJIEHUEM W MOHU3aIMs pa3peskeHneM. [1onockl peakumii Kak «pa3MbIThIi» (Pa3oBblil nepexon. Oomee
U pa3Iuyus.

- "[lompaBkK Ha HEWIEANTHHOCT" M KaHAJbl UX BIMSIHUS HA TEPMOAMHAMUKY CHCTEMBI B (hopmaim3me
«XUMHYECKON Monenn». CBs3b C IMIEMMOHN MOJIXOI0B «METOJl CMECH» M «METOJl UCXOJHBIX aTOMOB) B
XMMHUYECKON TepPMOIMHAMUKE HEHICATbHBIX HEHTPAIBHBIX Pearnpyromux cucteM. HewnpeanbHOCTH B
KYJIOHOBCKHUX cucremax. Omnpenenstoniie 0e3pazMepHbIe napamMeTpbl HEUICAIbHOCTU U BBIPOXKICHUSL.
CraHgapTHBI BBIBOJ J1€0ACBCKOTO MPHOIMIKEHHE /ISl MHOTOKOMITOHEHTHOW IUIa3Mbl B XUMHYECKOU
Mopenu. [Ipocreiinme KOppeKIuu 1e6aeBCKOTO MPUOIIKEHHS.

- Ilpobnema pasneneHust cremeHed cBOOOAbI Ha BHYTPEHHHE W IOCTynarenbHbie. [IpoOiema
"oOpe3anuss" crarcymmbl. Kpatkuii 0030p monxomoB u  pesyasratoB. lloHsTHe 3¢¢eKTHBHBIX
B3aUMOJICHCTBUI CBOOOIAHBIX HEHTPAJBHBIX U 3apsHKEHHBIX COPTOB dacTUIl B  (hopmammsme
XMUMHUYECKOH Moaenu IuiaMbl. OQQEKTUBHOE KOPOTKOACHCTBYIOIIEE OTTAJKWBaHWE. BimsHue
KYJTOHOBCKHX IIOTIPABOK HAa HEHMJCAIbHOCTh Ha CTPYKTYpy M HapaMeTphbl «I0JOC» HOHHM3aLUU U
muccormanuy. Crpoenne momHod N-T nuarpammbl Ui BOAOpoJa € Ta3OIUIa3MEHHON M IUTOTHOM
obnactsiMu. B3ammoselicTBUe 3apsii-HEWTpall U HEWTpal-HeUTpal B TEPMHHAX XUMHUYECKOW MOJIEIH.
[Monsipuzaunonnsie 1 Ban nep BaanbcoBbl monpaBKu Ha B3aMMO/ICHCTBHE.

- Cezenusi 006 OOIMMX CBOMCTBAax BBIMYKIOCTH M BOTHYTOCTH TEPMOAWHAMHYECKHUX MOTEHIIHMAJIOB.
Ponb  SKCTEHCHBHBIX UM MHTEHCUBHBIX  TE€PMOJMHAMMYECKUX  IIEpeMEHHbIX. JIOoKajbHBIE
(zuddepeHuunanbaple) W MONHBIE (MHTETpalbHBIE) YCIOBUS TOTEPU  TEPMOJUHAMUYECKOMN
YCTOWYHMBOCTH Il TEPMOIMHAMHUYECKUX IMOTEHIMANIOB M WX MPOM3BOAHBIX. TpamuumonHas Qopma
3aMcl W UHTeprnpeTanus. VCKIIOYUTENbHOCTh SHTPONHMH. YCIOBHS  TEPMOAMHAMUYECKOU
YCTOHYMBOCTH B CHCTEME MHOTHX COpTOB uacTwil. Ponmb marpumbl mepexona d(i)/dn(j).
Hapymenue yctoitunBocTH B mpocTednx npubmmwkennsax. [lebaesckoe npubmmxenue. Pazbapnenue
HelTpanamu. OCOOCHHOCTH MPOOJEMBbl YCTOMYMBOCTH B Ciy4ae MHOTOKpPATHOW woHM3anuu. Poib
B3aUMOJEICTBUSA 3apsA-HEUTpall U HEUTpaI-HENTpaI.



- [MonsiTre o TUMOTETHUECKUX “TIIa3MEeHHBIX (a3oBbix nepexoaax’” ([1DIT). Mcropus u coBpeMeHHBIE
MOMCKM B IUIOTHOW IUIa3Me BOXOpOJa, OJaropoAHbIX razax MW MeTamiax. Pesymprarsl
sKcriepuMeHTanbHbIX mouckoB [IDII. "IlnasMeHHOCTH" OOBIYHBIX TEPEXOA0B T'a3-KUIAKOCTh U CBS3b C
po0JIeMol mepexona MeTauI-AUIEKTPUK B ITapax METalIOB.

VYea0BUsL OHOBPEMEHHOTO XMMHYECKOTO, MOHM3AIMOHHOTO U (ha30BOTO PABHOBECHS B IUIOTHBIX
HEUTpalbHBIX Cpelax W HEUACaJbHOW OIHO3JIEMEHTHOW Ija3Me U IUIa3Me€ XHMHUYECKHX cMeced H
komrayHnoB. [IpaBunmo MakcBemia W TpaBWIO JIBOMHON KacarenbHOW. YcmoBusi ['mG0ca s
HEUTpaIbHBIX XUMUYECKH pearupyromux cmeceil. O0001meHHbIH (3EKTPOXUMUUECKHUN) TOTEHIHA 1
ycioBusi  [mO6ca-I'yrrenxefima Juisi MpOCTO W MHOTORJIEMEHTHOW IJIa3Mbl B TEpMHHAX
KBa3UXUMHUYECKOTO MOAXO0/A.

- Hexonrpysuraeie dazoBeie nepexonsl (HOII) B mnazme cmeceid M XUMHUYECKHAX COCIMHEHHIA
(xommayHa0B). OcobeHHOCTH OCHOBHBIX (a3oBbix AuarpamMM H®II B MHTEHCHBHBIX U 3KCTEHCHBHBIX
TEPMOJIMHAMMUYECKUX II€PEMEHHBIX. Pa3jneneHue IpaHMll KUIIEHUS XXHUIKOCTH W HACHIIIEHUS Hapa,
IpaHull TUTaBJICHUS KPHUCTaUla M 3aMep3aHus KUAkocTh. Da3oBble mepexoisl U MOJHbIE (a3oBbIie
JUarpaMMbl B ypaH-COIEpXKallluX TOIUIMBAX COBPEMEHHBIX M IIEPCIEKTUBHBIX SIEPHBIX PEAKTOPOB.
CBs13b ¢ ipo0IeMoii 6e30MacHOCTH SACPHON SHEPTETHKH.

- Slueeuynoe npubIMKEHNE U OMMCAHUS IJIOTHOM U CBEPXIIOTHOM miia3Mbl. CBsI3b C BApHALIMOHHBIM
MPUHLUIIOM  CTaTUCTUYECKOH MexaHukdu. OmnucaHue 3JIEKTPOHHOM  KOMIIOHEHTBI:  MOJEIb
Tomaca-®epmun  ee  MoanpuKauMud Ui BBIPOXKICHHBIX  JJIEKTPOHOB W NPUOIIDKEHHE
[lyaccona-bonmpiiMana  —  gna HeBBIpoXAEHHBIX.  OOonoueunsie  3¢dexTsl.  Moaenb
Xaprpu-doka-Crnerepa. Onrcanue BKJIaJa sSACPHBIX CTENEHEH cBOOOIbl. MoJepHU3AIUN STYECIHOTO
rmosxona. Mozens OCHIUINPYIONIeH siueiiku. Mopens “orpaHndeHHOTo atoma’.

- Bo3moxHOCTH 1 TIepCIIEKTUBBI METOIOB ab initio B ONMCaHWM TEPMOAMHAMUKH TUIOTHOH HEUJENbHON
mia3mel. OOmIasi xXapakTepUCTHKA KJIACCHYECKMX M KBaHTOBBIX MeToqoB Monte-Kapno (MC) u
Monekynspaoit dunamuku (MD) B couerannu c¢ Merogom ®Pynkumonana IlmorHoctu (DFT).
TepMmonrHamMuKa IUIOTHOTO BOJOPOZA B IPEACKAa3aHUU TPAJAULIMOHHBIX MOJENIEH U NEPBOIPUHIUITHBIX
MOJXOZOB.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTEIBLHOM padoThI CTy/leHTa. B mporpamme
Kypca IpUBEIeHO MUHUMAIILHO HE00X0IMMOE BpeMsl [Tt pabOThI CTyJIEHTa HaJl TEMOH.

— YTEHHE U KOHCIIEKTUPOBAaHNE PEKOMEH/IOBAHHOMW JINTEPATYPHI,

— mpopaboTKy ydeOHOro Marepuana (10 KOHCIEKTaM JIeKIWH, y4eOHOW W HaydHOU JHTeparype),
MOJITOTOBKY ~OTBETOB HA BONPOCHI, MPEJHA3HAYCHHBIX JUISI CAMOCTOSATENBHOTO  HM3YUYCHUS,
JIOKa3aTeNIbCTBO OTAEIBHBIX YTBEPKICHHIA, CBONCTBR;

— peleHue 3a1a4, MpeiaraéMbpIX CTyJICHTaM Ha JICKIUSX;

— TIOAITOTOBKY K IIPAKTHUYECKUM 3aHSATHSAM, KOJUTOKBUYMaM, SK3aMEHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSITENBHON paboOTOM CTyJAeHTa OCYIIECTBISIETCS B (opme
WH/IMBH Ty aJTbHBIX KOHCYJIGTAIINH.

[Mokazarenem BiaJieHUs] MaTepUalIOM CIIY)KAT YMEHHE pemarh 3afadd. J[ns popMUpoBaHUS YMEHHS
MPUMEHSATh TEOPETUYECCKUE 3HAHMS Ha MPAKTUKE CTYICHTY HEOOXOAMMO PEIiaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penreHun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUTASCH HA H3BECTHEIC
TEOPETUYECKHUE CBEACHMS. 3HAYUTEIHLHO OOJETYUTh PEIICHHE 33Jlauld MOXET XOPOIIO BBHITOJHEHHBIH
YepTekK, €CIIU OH COOTBETCTBYET YCIOBHIO 32/1a9H.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU BHICOKHX IJIOTHOCTEH SHEPTUU
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: W.JI. UocuneBckuii, A-p pus.-mar. HayK, CTApIINI HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYECHHBIE
pe3yapTarhl

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3ynpTare M3YyUCHHA AUCHUILIAHBI «Mogenu pacueta XUMHUYCCKOI0O WM HMOHHU3AIIMOHHOT'O PABHOBCCH

00yJarouics JTOIDKEH:

3HAThb:




(yHIaMeHTalbHbIE TOHSITHS, 3aKOHBI, TEOPUN KIACCHUYECKOH M COBPEMEHHOW (PU3HMKH MIIa3Mbl U
XUMHUYECKON TEPMOANHAMUKY;

MOpAAKY (PyHAaMEHTAIBHBIX (PU3NUECKUX BEJIMYMH, XapAKTEPHBIX U1 TEPMOJUHAMUKH BEIIECTBA C
BBICOKOW KOHIICHTPAllMEHl DHEPTUHM B COCTOSHUM MHOTO(a3HOW, MHOTOKOMITOHEHTHOW XHUMHYECKU
AKTUBHOH TJIA3MBI;

IOHMMaHHE COBPEMEHHBIX NMpoOieM (U3MKHM M XMMHH BEIIECTBA C BBICOKOW KOHIIEHTpaIuein
SHEPI'HH, ¥ COMYTCTBYIOIINX BBIYUCIUTEIBHBIX MAaTEMaTHYECKUX IPoOIeM;
HOHMMAaTh (POPMBI MPOSBICHHUS PA3IUYHBIX (DAa30BBIX NMPEBPALICHUN B TEPMOJMHAMUKE BELIECTBA C
BBICOKOW KOHIIEHTpAIMel SHEPTUH; OCHOBHBIC MOHATHS TEPMOJUHAMUKN U (PU3UKH IJIA3MbL;
TepMOIMHAMUYECKHe  (QYHKIUHM, TPOU3BOIIIIME  TEPMOJMHAMHUYECKUH  IOTEHIHAIBI,
KJIaCCU(PMKALMIO TUIOB TEPMOIMHAMHMYECKOTO DPaBHOBECHs, OCOOEHHOCTEHl TEPMHUYECKOIO U
KaJIOpHYECKOr0 YpaBHEHUH COCTOSIHMS, B3aUMOCBSI3U aAHOMAJIUN TEPMOAMHAMHUYECKHX MU
THIPOAMHAMHYECKUX IPOLECCOB, CHEHUPHUKY TEPMOAMHAMUYECKOTO OINMCAaHUSI aanadaTHuIecKoX
IPOLIECCOB M TEUCHMH ra3o0IUIa3MEHHBIX Cpell, BUABI ()a30BBIX COCTOSIHUII M OHNOPHBIX OOBEKTOB Ha
(ha30BBIX JUarpaMMax BELIECTBA, TUIbI (Pa30BbIX NPEBPALLCHUN B ra30IJIa3MEHHBIX Cpeax.
yMeTh:
abCcTparnpoBarhCsi OT HECYIIECTBEHHOTO IPH MOJEINPOBAHNY PEaTbHBIX (GU3MUECKUX CUTyaluil B
npobaemMax SHEPreTUKH U (PU3UKU BBICOKUX IUIOTHOCTEH SHEPIUU;
MOJIb30BaTHCSI CBOMMH 3HAHHUSIMU JUTS peleHus pyHIaMeHTaIbHbIX M NPUKIAIHbIX 3a/1a4 B 00J1aCTH
(pM3MKH BBICOKUX IUIOTHOCTEH SHEPTHH;
JieJ1aTh NIpaBUJIbHBIE BBIBOJIBI U3 COIOCTABIIEHUS PE3Y/IbTaTOB TEOPUU U IKCIIEPUMEHTA;
MIPOU3BOJUTH YNCIEHHBIE OLIEHKH 110 OPAAKY BEINYUHBL;
JienaTh Ka4eCTBEHHBIE BBIBOJBI IIPH MEPEX0/Ie K MPEeIbHBIM YCIOBUSAM B U3y4aeMbIX IpoOiemMax;
BUJIETH B IPUKJIAJHBIX 337a4ax SHEPTeTUKH UX [IaBHOE (PU3NUECKOE COJCPKAHUE;
OCBanBaTh HOBBIE TIPEIMETHBIE 00JIACTH, TEOPETUUECKUE TTOIXO/AbI ¥ BEIYMCIUTEIILHBIC METOAUKU B
TEPMOAMHAMUKE pPEArupyOINX KyJOHOBCKMX CUCTEM M BEIIECTBA B IKCTPEMAIIBHBIX COCTOSTHUSX;
3(p(EeKTUBHO HCMOIB30BaTh HMH(GOPMAIIOHHBIE TEXHOJIOTUH M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTUKEHUSI HEOOXOAUMBIX TEOPETUYECKUX U IPUKIIAIHBIX PE3yIbTaTOB;
pemars NpocTeNIre 3a1a4l TePMOANHAMUKY U (DU3UKH IJIa3Mbl METOZOM YPaBHEHUH COCTOSHUSA U
KaHOHMYECKUX MpeoOpa3oBaHuii HAOOPOB TEPMOAMHAMUYECKMX HEPABEHCTB, — HCIOIB30BaTh S3BIK
(a30BBIX IUarpaMMm Ui peIieHHs 3a/1a4;
WCITIOJIb30BaTh Pa3INYHbIC BUJBI U ONPEAEIATH THUI KPUBBIX M IOBEPXHOCTEN YpaBHEHUI COCTOSIHUS
BEILIECTBA;
YMETH MCCIIEA0BAaTh CBOMCTBA YCTOWYMBOCTH TEPMOAMHAMUYECKUX CPE 11O 33JJaHHOMY YPaBHEHUIO
COCTOSTHUM.
BJIaJeTh:
HaBBIKAMU OCBOEHUS OOJBIIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMU CaMOCTOSTEIbHON paboThl B Jaboparopuu u UnTepHeTe;
KyJIbTYpOH MOCTAaHOBKM M YHMCJIEHHOTO MOJEIMPOBAaHMA 3a7ad B (PM3MKE BBICOKHX IJIOTHOCTEN
SHEPruu;
IIPAKTUKOW pPacyeTHO-TEOPETUUYECKOrO0 METOJAa HCCIICAOBAaHMS U PELICHUS TEOPETHUYECKUX U
MPUKIJIAAHBIX 3a7a4 B (pU3HKe BHICOKUX IIOTHOCTEH SHEPrHH;
MaTeMaTHYeCKUM anmnaparoM TEPMOIMHAMHMKH, XUMHUYECKOW (GHU3MKM M (U3UKU IUIa3MBI,
aHAJIMTUYECKUMHU METOJAMH HUCCIIECAOBAHMS YPAaBHEHUS COCTOSHUM U (ha30BBIX MIEPEXOI0B.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. ®usnueckas u Xumuueckas Moaeiu mwia3Mbl. CMeicn TepmuHa. [Ipumepsl. CMbICT M€aIbHOCTH U
HEeHJeaTbHOCTH B 000UX CITydasX.

2. llonHoe BBIpaskeHHE AJISi CBOOOAHOHN SHEPrHM MHOTOCOPTOBOHM cucTeMbl. CTPyKTypa HIeaIbHOU
yactu. Honb oTcuera sHepruM U ydeT TEPMOXHMUHU B3aUMHBIX NPEBPALIEHUN B KBa3UXUMHYECKOM
MIPECTABIEHUH.



3. BHyTpeHHAA cTarcyMMa KOMIUIEKCHBIX HacThl. Beigenenune crarcymmsl Bo3OyxaeHus. [Ipobaema
orpannueHust ("oOpe3aHus") cTaTcCyMM BO30YXKJCHHS KOMIUIEKCHBIX 4YacTHIl B mazme. Mctopus u
COBPEMEHHBIE MOXO/BI.

4. [lonHast cucTema ypaBHEHMM [Uis pacdyeTa cocTaBa M TEPMOAWHAMHYECKUX (QYyHKIUH
MHOTOKOMIIOHEHTHOM HEUJEAJIbHON pearupyromei mia3Mbl ¢ MPOU3BOIBHON KPAaTHOCTBIO MOHHU3ALUN
U CTPYKTYpOH MOJIEKYISAPHBIX peakuui. PopMmanbHas SKBUBAJICHTHOCTb ONUCAHUS XUMHUYECKHUX
peaKUMi U peakuil MOHU3aLHH.

5. TepMmomuHamuKa Ta30IUIa3MEHHOTO COCTOSIHHS B paMKaxX NPHONMKCHUS WJICATbHON CMECH C
MOHM3alMed W XUMHYECKUMH IMpeBpalleHUsAMU. [IOHATHE «IIOJNIOCHI HMOHM3ALMM» W «IOJOCHI
JMCCOLMALMM» Ha IpUMepe MOHHU3AlMU M AWCCOnManuu Bomopona. Ilomoxkenue monoc Ha ¢a3oBoi
nuarpamMMe. OTnpenensonue napamMmerpsl.

6. CrpykTypa TEpMHYECKOTO U KaJOPUYECKOI'O YpPaBHEHUH COCTOSHMSI IIpU IE€pEeCceYeHUU
H30JIMPOBAaHHOHN «monockl» peakuuu. Pakxtop cxumaemoctd (PV/RT) m BHemoctymarenbHasi 4acTb
BH.9Hepruu (U-3/2PV) kak xapaKTepUCTUKH TEPMUYECKOTO U KATIOPUUYECKOTO YPABHEHUI COCTOSHHSL.

7. TepmoamHaMuKa Ta30IUIa3MEHHOTO COCTOSIHUSI B «BakyymMHoM» mpeaene (T 0, p  0).
XVMUYECKMA MOTEHIHAl KaKk «yHpaBiSIOIIMK mapameTrp» B BakyyMHoOM npexeine. [lonarue o
«JIECTHHLIE» MOHM3ALMUK AJs AaBlIeHUs M 3Hepruu. [IoHATHE O «TepMOAMHAMHYECKOM CIEKTpe» UIs
Qg QepeHIaTbHBIX TEPMOAMHAMUYECKIX XapakTepucTUK. CBsi3b MapaMeTpoB JIECTHUIBI HOHU3ALNH
Cc (yHIAMEHTAJIBHBIMH TEPMOXMMHUYECKMMM KOHCTaHTaMM BemiecTBa. OHepreruueckas Illxama
BemiectBa. 8.  Ilpodunu TepMOaMHAMUYECKUX 3aBUCUMOCTEH B ra3oIIa3MEHHOM 00JacTH U 00JacTH
KOH/IGHCUPOBAaHHOTO cOCTOSHUS. lIoHATHE O «JONMHE HEeWJeaJbHOCTH» M €€ Ta30IIa3MEHHOM U
KOHJCHCHUPOBAaHHOM «CKJIOHAax». Tpuaja: TepMUYecKas HOHU3ALMs, HOHU3ALMs JAaBJICHUEM U
MOHU3AINS Pa3peKESHUEM.

9. "llonpaBku Ha HEWJEAIBLHOCTD" U KaHAJbl UX BIMSHUS HA TEPMOIMHAMUKY CUCTEMBI B (popMann3me
«XumMuueckoi mMonenn». CBsi3b ¢ TMIEMMOMN IOIX00B «METO/ CMECH» U «METOJ| MCXOIHBIX aTOMOB» B
XUMHUYECKON TEPMOJNHAMUKE HEUIECATBHBIX HEUTPAIBHBIX PEarupyromnX CHCTEM.

10. HewmpmeanbHOCTh B KYJOHOBCKMX cucreMax. Ompenenstomue Oe3pa3MepHbIe MapamMeTphl
HEHUACAITFHOCTH ¥ BbIpokaeHMs. CTaHAApTHBIH  BBIBOA  /1€0aeBCKOr0  NPUONIMKEHUE IS
MHOTOKOMITOHEHTHOW TUTa3Mbl B XUMHYeCKoi Mozenu. I[Ipocreiimme koppekiyu 1e0acBCKOro
MPHOIINKESHUS

11. YcnoBus TepMOAMHAMHYECKON YCTOMYMBOCTH. BBIMYKIIOCTE M BOTHYTOCTh TE€PMOAMHAMHYECKHX
MOTEHIMAN0B. Pa3nnyusi B 3aBUCMMOCTSAX OT SKCTCHCHUBHBIX U MHTCHCHUBHBIX TEPMOAMHAMUYECKHX
nepeMeHHbIX. JlokaneHble (au¢depeHnManbHBIe) W MOJHbIE (MHTETpalbHBIE) YCIOBUS IOTEPU
TEPMOIMHAMHYECKON YCTOWYMBOCTH IS TEPMOJMHAMUYECCKUX OTEHIIMAIOB U MX POU3BOAHBIX.

12. YcnoBus TEpMOIMHAMUYECKOW YCTOMYMBOCTH B CUCTEME MHOTMX COPTOB YacTHL. Poib MaTpuIlbl
nepexona d(i)/dn(j). Hapymienre ycTOMYMBOCTH B MPOCTEUIIIMX MPUOTHIKCHHSX.

13. [leGaeBckoe mpuOmmxkenne. CMBICT YCIIOBUS JIOKAIBHOW 3IEKTPOHEHTPATLHOCTH HAa TPUMEPE
nebaeBckoro dkpanupoBanus. [lebaesckuii paguyc rD. @opmynst ans D, F, P, U, , I, g(r) B

cllydae OfHO- U MHOTOKpaTHOM noHu3anuu. O61acTe IpUMEHUMOCTH.

14. Tlonstne O THUIOTETHYECKHX “TIIa3MeHHbIX (¢a3oBbix mnepexogax” (IIDII). Hcropus wu
COBPEMEHHbIE IIOMCKM B IUIOTHOH IUIa3Me  BOZOpOAA, ONaropoAHBIX Ta30B M METAJUIOB.
"[1na3mMeHHOCTD" OOBIYHBIX MEPEXOAOB Tra3-KUAKOCTh B METalIaX M CBA3b C IpobieMoil mepexoaa
MeTaul-qudJeKTpuK. ['unoresa Jlanaay-3enpnoBuda

15. YcnoBus 0ofHOBPEMEHHOTO XMMHUYECKOTO, HOHU3AIMOHHOTO U (pa30BOr0 PaBHOBECHUS B IUIOTHBIX
HEUTpalbHBIX Cpelax W HEUACaJbHOW OIHO3JIEMEHTHOW IJja3Me U IUIa3ME€ XHMHUYECKHX cMeced H
komrayHnoB. [IpaBunmo MakcBemia W TpaBWIO JIBOMHON KacarenbHOW. YcmoBusi ['mG0ca s
HEUTpaIbHBIX XUMUYECKH PEarupyromnx CMECeu.

16. O6001mEeHHBIN (ANEKTPOXUMHUUECKUN) MOTEHIMAaI U ycinoBusi [ nb6ca-I'yrrenxeiima asns npocToi u
MHOTOJIEMEHTHOM IJ1a3Mbl B TEPMUHAX KBa3UXUMHUYECKOIO II0AX0/a

17. Tlonsitue o HeKOHTPYIHTHBIX (a3oBbIX nepexonax (NCPT - HOII) B mna3me cmeceil 1 XMMAYECKUX
coeqrHeHUH (kommayHaoB). OcoOeHHOCTH OCHOBHBIX (a3oBbiX auarpaMM HOII B MHTEHCHBHBIX H
SKCTCHCUBHBIX TEPMOIMHAMHMYECKUX TNEpEMEHHbIX. Pa3zneneHune TpaHHUL KUICHHUA >KHIKOCTH H
HACBILIEHUS 1apa, TPaHHULl IIJIaBJIECHUs KpUCTa/ula U 3aMep3aHus >KuikocTH. Da3zoBble Mepexonbl U
nonHble (a30BbIE AUATPaMMBbl B YPaH-COACPIKALIMX TOIUIMBAX COBPEMEHHBIX M MEPCHEKTHBHBIX
AepHBIX peakTopoB. CBA3b C MpobieMoii 0€30MaCHOCTH SAEPHON YHEPTETUKH.

18. SlueeuyHoe mnpuOIMKEHHWE S OMHMCAHWS TIJIOTHOW M CBEPXIUIOTHOW 1ia3Mbl. CBs3b ¢
BapUALMOHHBIM MPHUHLMUIIOM CTATUCTHYECKOH MexaHWKH. OmHucaHue 3JIeKTPOHHOH KOMIIOHEHTHI:
moznenb Tomaca-depmun ee MoaudUKAMM AT BBIPOXKICHHBIX JJIEKTPOHOB M NPUOIMKEHHE
[Tyaccona-bonbiimana — 111 HEBBIPOXKICHHBIX.



19. O6onoyeunsie >¢pdextel. Monens Xaprpu-Doxa-Cnerepa. Onucanue BKIaaa SICPHBIX CTEEHEH
cBOOOZBI. MojiepHH3aMK  S9EEYHOro moxaxona. Mojaenb ocHmuMpyroniei sueiiku.  Mogens
“OrpaHMYEHHOTO aroma’

20. Bo3MOXHOCTM M TEpCIEKTUBHI METOAOB ab initio B ONMCAaHWU TEPMOIMHAMHKH IUIOTHON
HenaenbHol mia3Mel. OOImmias XapakTepHCTHKa KIACCHYECKHX M KBAaHTOBBIX MeTooB MonTte-Kapio
(MC) u Monexynsiproii Junamuxu (MD) B coueranuu ¢ Merogom @ynkunonana [Inoraoctu (DFT).
TepMoaMHaMMKa IJIOTHOTO BOAOPOAA B MPEACKAa3aHUM TPAJAUIMOHHBIX MOJENCH M MepBONPUHIUITHBIX
MOJXOZ0B.

[Ipumepsl 3K3aMEHALMOHHBIX OUJIETOB:

buner Nel

1. Tlonmnast cuctema YypaBHEHHH [uId pacdeTa CcOCTaBa W TEPMOAMHAMHUYECKHX (YHKLUUHU
MHOTOKOMIIOHEHTHON HEMJCAJIbHOM XMMMUYECKU pearupyroueil miasmMbl IPOLYKTOB 3KCTPEMAIBLHOIO
HarpeBa SJEPHOTO TOIUINBA: - BBICOKOTEMIIEPATYPHOH CMECH YPaH-KHCIOPOA C YYETOM XUMHYECKUX
peaKUMi U MOHU3ALUH.

2. Jlokanbnble (auddepeHunanbHbIE) W HHTETPAJbHBIE YCIOBUS TOTEPU TEPMOAMHAMHUYECKOM
YCTOMYMBOCTH. BBIIYKJIOCTH M BOTHYTOCTh TEPMOAMHAMHUYECKMX IIOTCHLMAJIOB.  YCIOBUS
TEPMOAMHAMHYECKON YCTOMUYMBOCTH B CUCTEME MHOTHX COPTOB YAaCTHII.

buer Ne2

1. TepMonuHaMHKa Ta30IUIa3MEHHOTO COCTOSIHUS B «BakyyMHOM» npezaene (T 0, p 0). [lonstue o
«JIECTHHUILIE» HWOHW3AIMU U O «TEPMOAMHAMUYECKOM CHEKTpe» Uil AndepeHInanbHbIX
XapakTepuCTUK. [IoHATHE O «IONMHE HEWICATBbHOCTH» M TPEX THUIAX: TEPMHUYECKON HOHM3AIUH,
HMOHU3ALIMYU IaBJICHUEM U HOHM3ALUU Pa3PEKEHUEM.

2. JlebaeBckoe mpudnmxenue. Jlebaesckuii pamuyc rD. @opmynst ans D, F, P, U, , I, g(r) B
clly4ae OHO- 1 MHOTOKpaTHOM noHu3anuu. O01acTh mpuMeHnMOoCTH J]e0aeBCKOro mpHOIMKEHHS.

Kpurepun oneHnBanus
OreHka 3a SK3aMeH:

3a nmepBoe 3aganue cryAeHT nonydaer ot 0 g0 4 Gamios, 3a Bropoe u Tperhe — oT 0 10 3 Oaiios 3a
Ka)X/10€ B 3aBHCHMOCTH OT IIOJIHOTHI MPEICTAaBICHHOTO OTBeTa (pemeHus). KonmnuecTBo HaOpaHHBIX
0aJIoB OIpeessIeT OLEHKY 3a IK3aMEH:

Onenka HabGpannble Gamibl

omnuno (10) OGosee 9

oTiugHO (9) OT 8 110 9 BKIIOYUTEITHHO

xopotio (8) oT 7 10 8 BKIIOUHUTEIHHO

xopotio (7) oT 6 70 7 BKIIOUYUTEIHHO

xopotio (6) oT 5 10 6 BKIIOUUTEIHHO
YIOBIETBOPUTEIHHO (5) OT 4 10 5 BKIIOUHUTEINHHO
YIOBIETBOPUTENHHO (4) OT 3 10 4 BKIIOUNUTENHHO
YIOBIETBOPUTENHHO (3) OT 2 10 3 BKIIOUHUTENHHO
HEYJIOBJIETBOPHUTENBHO (2) 0T 1 710 2 BKIIOUYUTEIHHO
HeyoBneTBopuTebHO (1) He Oomnee 1

Onenka «ommyHo (10)» BBICTaBIsieTCSl OOyYalOIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4yHO (8)» BhICTaBIAETCS O0OyyaromeMycs, €clid OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUsl 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTepHaj, IPaMOTHO U 110
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «X0po1O (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapaKTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHaIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IMporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJiellaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHHS IO
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYJOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIe
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Omnpoc oOyvaromierocsi mo OuieTy Ha YCTHOM 3K3aMeHe He NpeBBbIIIAeT ABYyX 4acoB. Bo Bpewms
MPOBEICHUS 3K3aMeHa (3aueTa) oOydaroIluecss MOTYT IOJIb30BAaThCS IMPOTPaMMON AMCIMIUIMHBI, a
TaK)Ke KOHCIIEKTOM JICKIUN M Y4eOHBIMHU MOCOOUSIMHU TI0 KYpCY.



