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AHHOTANMA

OOume cBegeHUS O MPAKTUYECKUX METOAAaX MAacCOBBIX NPHUKJIAIHBIX PAaCcUYe€TOB TEPMOIMHAMHUKH CHIIBHO
C)KaTOW IUIa3Mbl B TPAJUIMOHHOM KBa3UXMMHUYECKOM IIPEACTABICHUN («XMMHUYECKasi MOJEJNb IUIa3Mbl») U B
MOJXOAAX, AJIBTCPHATUBHBIX KBa3MXUMHUECKOMY IPEACTABICHUIO, MoJellb Tomaca — depMHu B COYETaHUU C
NpUONIMIKEHUEM CpellHel aToMHOW sueiiku Burnepa — 3eiTiia, cOBpeMEHHBIC MEPBOMPHHITUITHBIE TTOXO/bI,
OCHOBaHHbBIE HA MeToJie (DyHKIMOHAJIA MJIOTHOCTU M MPSIMOM YHCICHHOM MOJeIupoBaHuH U 1p. Crnenuduxa
MPaKTHYECKUX TpeOOBaHUH, BBITEKAIOIAs M3 IJIABHBIX MPUKIAJHBIX CHUTYalli, K TEPMOANHAMUYECKOMY
OTNMCAaHUIO B JAMANa30HE OT HECKOJBKHUX ThICSY (MEPCIEKTUBHBIE SHEPrOyCTOHCTBA XUMHUYECKOW M SIEpHON
SHEPreTUKH) 10 MAJUTMOHOB TpatycoB KenbBuHa (Tu1azma CollHIa B JAPYTUX aCTPOPUIUICSCKUX TPUITOKEHHIH).
Crenuduka mratHeIX paboyMX MPOLECCOB CYIIESCTBYIOIIMX M MEPCIEKTUBHBIX SAIEPHBIX 3HEPIrOYCTPONCTB U
BO3MOJKHBIX OTKJIOHEHHH B paMKax MpoOieMsl siepHON Oe3omacHocTH. CBeAEHUs O KOHLIENIMA U UCTOPUU
pa3palboTOK BBICOKOTEMIEPATYPHBIX BAPHAHTOB TaK Ha3biBaeMoro «l'azodasHoro sjaepHOro peakTopay.
XapakTepHble TeOpETUYECKHE MTPOOIEeMbl TEPMOAMHAMUKH IIJIOTHOM HENAEaIbHOM IJIa3Mbl, TUKTYEMbIe STHM
U TIOI0OHBIMH TTPUIIOKEHUSIMH.

Konuenmust pacdera paBHOBECHOro cocTaBa M HaOopa TepMOIMHAMHYECKHX (DYyHKIMHA IUIOTHOM
HeHJeaqbHON XUMHUYECKH Pearnpyromei miasMbl METOA0OM MUHUMHU3AIMH CBOOOJHOM 3HEPIHH CUCTEMBI IIPU
HAJIOKEHHBIX JIMHEHHBIX OrpaHWYeHHAX. AHaiu3 ¢QopMalu3Ma TEPMOIMHAMHYECKOTO OMNHCAHUS TaKHX
npukiagHbix cucreM. CTpykTypa CBOOOAHOM 3HEprMM MHOTIOKOMIIOHEHTHOM 4YacTUYHO WOHU30BaHHOM,
Heu/IeaJbHON, XUMUYECKN pearupyronieid CUCTEMbl B BaKHOM JJIsl TPAIWLHOHHBIX U BHOBb BO3HHMKAIOIIUX
npunoxeHuit mpo6iaem. IonHast cucrema ypaBHEHHH XUMHYECKOTO M HOHU3ALMOHHOTO PABHOBECHS IUIOTHBIX,
BBICOKOTEMIIEPATypHBIX, HEUCAIbHBIX T'a30IUIa3MeHHBIX cucTeM. DopMmanbHas cxema M Ayaliu3M peallbHBIX
METOJJ0B MUHUMHM3AIIMH CBOOOTHOM YHEPTUHM B MAaCCOBBIX IPHUKIAAHBIX pacuerax. [Ipobiema Xxummyeckoro u
3NIEKTPOXUMHUYECKOTO MOTEHINAIOB IJIOTHOW HenIea bHOH ma3mMbl. @OpMain3M ONMCAHKS U TIOUCKA TPaHMIL
($a30BBIX NEpPEXOJ0B B paMKax KBAa3UXMMHUYECKOTO IOAXONA. YCIOBHS OJHOBPEMEHHOTO XHMHUYECKOIO,
HMOHM3ALMOHHOTO U (pa30BOro paBHoBecHs B (opMaInu3Me KBa3UXMMHUUECKOTO MPEICTABICHUS. XapaKTepHbIE
0COOCHHOCTH HEKOHTPYIHTHBIX ()a30BBIX MPEBpAIlCHUH B XUMUYECKH Pearupyrollel MmioTHOW HeHIealbHOM’
IU1a3Me MPOAYKTaX BBICOKOTEMIIEPATYPHOTO HarpeBa M Pas3lioXKEeHHs paboyuX BEUIECTB OOBEKTOB SACPHOM
sHepreTuku. PopMain3M ONUCAHHUS HEKOHTPYIHTHOTO (ha30BOTO paBHOBECHS B paMKax KBAa3UXUMHUYECKOTO
noaxoaa. Cesizb mpoOeMbl HEKOHTPYIHTHOTO (Ha30BOrO paBHOBECHS B BBICOKOTEMIIEPATYPHOI CUCTEME ypaH
— KHCJIOpOJ] ¢ KOHLENIMEH M pa3pabaThlBaeMbIMU MPAKTUYECKUMHU METOIAMM YTWIM3AlMH OTPabOTaHHOIO
snepuoro Toruma (OAT).

1. leau u 3apauu

eap AUCUMNIMHBI
- ¢opmupoBaHue 0a30BBIX 3HAHWNA 10 TEOMETPHUH [UIsl JATBHEHIIETO WCIIONB30BAHUS B APYTHUX
00JIACTSIX MaTEeMaTU4YeCKOTO 3HAHUS M JUCIUTUIMHAX €CTECTBEHHOHAYYHOTO CO/ICPIKAHUS;

- (opmupoBaHME MaTEeMaTUYECKOW KyJIbTYypbl, HCCIECAOBATEILCKUX HABBIKOB M CHOCOOHOCTH
MPUMEHSATH 3HAHUS HA MPAKTHKE.

33)13‘11/[ JAUCHUIIINHBI
- (bOpMI/IpOBaHI/Ie N O6y‘laIOH_II/IXC$I 0a30BBIX 3HAHUI 110 TCPMOANHAMUKE Ia30IINIa3MCHHOT'O COCTOAHUSA

— (opmupoBaHre 00UICPU3NIESCKON KYJIBTYPbl: YMEHHE MBICIUTh B KaTETOPHSIX TEPMOOUHAMHUKH H
CTaTHCTUUYECKOH (hU3MKH, TPOBOANTH BBIBOJ OCHOBHBIX (hopMyi;

- (bOpMI/IpOBaHI/Ie YMCHI/Iﬁ 1 HABBIKOB NMPHUMCHATH IMOJYYCHHBIC 3HAHUWA UIA ITOHUMAHUA W OIIMCAHUS
XUMHUYECKOI0 M MOHHU3AIIMOHHOT'O PABHOBECHA B HeHuJieaabHOMN mIasMe, CaMOCTOATCIBHOIO aHajInu3a
MOJYUYCHHBIX PE3YJIbTATOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

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

Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
npo(heCCHOHATBHOM ESTENbHOCTH




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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUN HOBBIX 3a]ay, PUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], 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 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYecKue MOAENM Ul OIHUCAaHMA  H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThl

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

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 Cnoco0eH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

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

3HATb.

[ q)YHI[aMeHTaIH:HBIe IMOHATHSA, 3aKOHBI, TCOPHUUN KJIaCCUYECKOH U COBpCMeHHOﬁ (I)I/IBI/IKI/I IJ1a3MbI 1

XUMHUYECKOU TCPMOAUHAMUKU,

[ nmopsnku GyHIaMEHTANIbHBIX (PM3WYECKUX BEIHMYUH, XapaKTEPHBIX JJIs1 TEPMOANHAMUKY BEILIECTBA C
BBICOKOW KOHIIGHTpAllMed SHEPrud B COCTOSIHUM MHOTo(a3HON, MHOTOKOMIIOHEHTHON XMMHYECKH

aKTHBHOM I1J1a3MBI;

[l TNOHMMaHHE COBPEMEHHBIX HpoOieM (GU3MKM M XUMHH BEIIECTBA C BBICOKON KOHIIEHTpalmei
SHEPI'uH, ¥ COMMYTCTBYIOIINX BBIYUCIUTEIBHBIX MAaTEMaTHIECKUX POOIeM;

[l moHuMath (OPMbI IPOSBICHUS PA3TUUHBIX (Pa30BBIX MPEBPALICHUI B TEPMOAMHAMHKE BEIIECTBA C
BBICOKOW KOHIIEHTpAIMel SHEPTUH; OCHOBHBIC MOHATHS TEPMOJUHAMUKN U (PU3UKH IJIA3MbL;

O TepMOAMHAMUYECKHe  (DYyHKIUHM, TPOU3BOIAIINE  TEPMOAMHAMHUYECKUI  MOTEHIUAIIBI,

KJ'IaCCI/I(l)I/IKaL[I/IIO TUIIOB TCPMOAWMHAMUYCCKOIO paBHOBCCHA,

OCOOCHHOCTEH TEPMUYECKOTO H

KaJIOpHYECKOr0 YPaBHEHUHM COCTOSIHMS, B3aUMMOCBSA3M aHOMAJIMH TEPMOJUHAMUYECKUX H
TUIPOAMHAMUYECKUX TIPOLIECCOB, CNEUU(PUKY TEPMOIMHAMHYECKOTO OIMUCAHHs aauabaTHYecKoX

IIpouecCoB " TEUEHUM Ta30IIa3MEHHBIX

cpen, BUIbl (a30BBIX COCTOSHUI W OMOPHBIX OOBEKTOB Ha

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

YMETB:




[J abcTparmpoBaThbcs OT HECYIIECTBEHHOTO TP MOJCIMPOBAHUN PEANLHBIX (PU3NYSCKUX CUTyalluid B
Mpo0OieMax SHEPTreTUKH U (PU3UKH BBICOKUX TUIOTHOCTEH SHEPTHU;

[ moJIb30BaThCsl CBOMMHE 3HAHUSAMHU JIJISl pelieHus (yHIaMEHTAIbHBIX U MPUKIIATHBIX 32/1a49 B 00JaCTH
(hM3KKH BBICOKUX MIOTHOCTEH SHEPTHH;

[J nenaTh MpaBUIbHBIE BBIBOJbI U3 COMOCTABICHUS PE3YJIETATOB TEOPUU U HKCIIEPUMEHTA;
MIPOU3BOJUTH YMCIICHHBIE OLIEHKH 110 TOPSAKY BETUUHHBI;

JIeJIaTh Ka4eCTBEHHBIE BBIBOJIBI IIPU TIEPEXOJIE K MPEACTBHBIM YCIOBUASIM B U3yYaeMbIX MpoOIeMax;
BUJIETH B MIPUKIIAIHBIX 33[a4aX SHEPTETHKH WX ITIaBHOE (PU3NUECKOE COJIEPIKAHHME;

OCBaWBaTh HOBBIE MIPEIMETHBIC OOJIACTH, TEOPETHUECKHE TTOAXOAb! U BEIYHCIUTEIBHBIE METOANKHU B
TEPMOJMHAMHUKE pPEarupyroNnX KyJOHOBCKHX CUCTEM U BEIIECTBA B IKCTPEMAIbHBIX COCTOSTHUSX;

0 3¢ (eKTHBHO HMCTHONIK30BaTh WH(GOPMAIMOHHBIE TEXHOJOTHHM W KOMIBIOTEPHYIO TEXHUKY ISt
JOCTHKEHHUST HEOOXOUMBIX TEOPETHYECKUX U TIPUKIIAIHBIX PE3YIBTaTOB;

[ pemiats IpoCTEHIIINE 3a1a9¥ TEPMOAMHAMIKN M (PU3UKH IUIA3MBI METOIOM YPaBHEHUHN COCTOSHUS 1
KaHOHUYECKUX IMpeoOpa3oBaHnii HAOOPOB TEPMOJUHAMHYECKUX HEPABEHCTB; — HCIIOJIL30BAaTh SI3BIK
(ha30BBIX qUArpamMM IS PEIICHUS 3a71a4;

[l ucmonp30BaTh pa3MYHbIE BUIBI U OTPEACIIATH TUI KPUBBIX M IIOBEPXHOCTEN YPAaBHEHUN COCTOSTHUS
BCIIICCTBA;

[l yMeTp McciIeI0BaTh CBOMCTBA yCTOMYMBOCTH TEPMOAMHAMUYECKHUX CpeJl [0 3aJaHHOMY YpPaBHEHUIO
COCTOSIHHH.

I T R

BJIAJIETh:

[J HaBBIKAMH OCBOECHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
[/ HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;
[J  KyJAbTypOH MOCTAaHOBKHM M YMCJICHHOTO MOJCIMPOBAHMS 33/1a4 B (pU3HMKE BBHICOKHMX IUIOTHOCTEH

JHEpIuy;
O MIPaKTUKOH PACYETHO-TEOPETUUECKOTO METO/Aa HCCIENOBAHMS W DPEIICHUS TEOPETHYECKUX U
MPUKIAJHBIX 33/1a4 B (PH3MKE BHICOKUX INIOTHOCTEH SHEPTHH;
O MaTeMaTH4ecKuM aImapaTroM TEPMOIMHAMHMKH, XMMHUYECKOH (HU3UKHM M (U3MKH IUIa3MBl,

AHAJIUTUYCCKUMU METOAAMH UCCIICAOBAHUSA YPABHCHU COCTOSTHUH 1 (i)aSOBI)IX IEPEXO00B.

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.

Tema (pazmern) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

OOmue cBexeHUs O MeTOIaxX pacuera
TEPMOAMHAMUKH CHJIBHO CHKATOW TIa3Mbl
B HO/IXOJIax, QJIBTEPHATHBHBIX
KBa3UXHMHUUYECKOMY INPECTABICHHIO.

Onucanue 3()(PEeKToB HEWACATLHOCTH B
TEPMOJIMHAMHUKE ra3oria3MeHHBIX
cucteM B (¢dopMamu3Me XUMUYECKOU
MOJIEJIN TIIa3MEL.

OcobeHHOCTH KYJOHOBCKOM
HEHJCaTbHOCTH B TUIOTHOH IIIa3Me.

[Ipobnema TEPMOANHAMHYECKOMN
YCTOWYMBOCTH U (Pa30BBIX HEPEXOI0B B
HeujAeadbHOH Iula3Me B (opmanuiMe
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/IC CBCACHUA O MCTOAAX pacdyeTa TCPMOAUHAMUKHU CHUIIBHO CXKAToOM IIIa3MBI B nmoaxogax,
AJIBTCPHATUBHBIX KBA3UXUMHUYCCKOMY IIPCACTABICHHIO.

Slueeqnoe npUOIMKEHHE IS OMTUCAHUS TUIOTHOM M CBEPXIUIOTHOM 11a3Mbl. CBS3b ¢ BapUaIllMOHHBIM
NPUHIMIIOM  CTAaTHCTUYECKOH MexaHuku. OmNucaHue dSJIeKTPOHHOM  KOMIIOHEHTBI:  MOJEIb
Tomaca-depmun  ee  MomM(HUKAMH JUIS  BBIPOXKACHHBIX JJIEKTPOHOB ¥ NPHUOIMKEHHE
[lyaccona-bonmpiiMmana — i HeBBIpOXKJEHHBIX.  OOojodeunbie  3pdekrel.  Momenb
Xaprpu-®Poka-Crerepa. Onucanue BKJIaga SAEPHBIX CTENEHEH cBOOOIBI. MoepHU3AINN TYEEIHOTO
nosxona. Monens ocHMUTHPYIOIIeH sueiiku. Mopens “orpaHnueHHOro atoma’.

Bo3MoXHOCTH 1 ITEpCIIEKTUBBI METOIOB ab initio B ONMMCAHUN TEPMOJAUHAMUKY TIOTHOW HEWJIETBHOM
mia3mMel. OOmias XapakTepUCTHKA KIACCHYECKUX M KBAaHTOBBIX MeTojoB Monte-Kapno (MC) u
Monexynspuoit Junamuku (MD) B couetanuun c¢ Metogom @Dynkumonana Ilmornoctu (DFT).
TepMoaMHAMHMKa  IUIOTHOTO  BOAOpONA B MPEACKAa3aHWM  TPAAULUOHHBIX  MOJACNEeH |
MEPBONPUHIIUITHBIX TOAXO/IOB.

2. Onucanue 3(h(HhexToB HEHICATFHOCTH B TEPMOIMHAMUKE Ta30IIIa3MEHHbBIX CUCTEM B (hopmaim3me
XUMHUYECKON MOJENH IIa3MBl.

Tepmunonorus. "[lonpaBku Ha HeWJEANbHOCTD' U KaHAJIBI UX BIUAHUS Ha TEPMOAMHAMUKY CHCTEMBI
B (hopManm3Me «XHMUYECKOH mozenn». CBs3b C JAWIEMMOHN TOIXOIOB «METOJ CMECH» U «METON
UCXOIHBIX aTOMOB» B XHMMHYECKOH TEPMOJMHAMHKE HEHJCAJIbHBIX HEHTpalbHBIX pearupyromux
cucreM. HewnneanbHOCTh B KyJOHOBCKHX cucTeMax. Onpezgensitoniue Oe3pazMepHbIC MapamMeTphl
HEHJeanbHOCTH W  BbIpoXkAeHHA. CTaHZapTHBIH BBIBOA Je0aeBCKOTO  NPHOMMKCHHE UL
MHOTOKOMIIOHEHTHOM IUIa3Mbl B XUMHUYeckoW wmozpenu. [Ipocreiimme Koppekuuu [1e0aeBCKOro
MPHOITNKECHUSI.

[Ipobnema paszmencHuss cTeneHed CBOOOJABI Ha BHYTPEHHHUE U MOCTymnareibHble. [IpoOmema
"oOpe3anust" crarcymmbl. Kpartkuii 0630p moaxomoB u pesynbraroB. Ilonatue >hdexkTUBHBIX
B3aUMOJICHCTBUI CBOOOAHBIX HEHUTPAIBHBIX M 3apsDKEHHBIX COPTOB YacTull B (opManu3Me
XMUMHUYECKOH Monenu 1iaMbl. D((EeKTHBHOE KOPOTKOACHCTBYIOIIEE OTTaJKHBaHWE. BimsHue
KYJIOHOBCKHMX IIONPAaBOK Ha HEUAEATIbHOCTh HAa CTPYKTYpy M IapaMeTphl «I0JIOC» HOHM3ALMH H
mucconuanuu. Ctpoenne nomHod N-T muarpammsl aisi BOOOPOAA € ra3oljia3MEHHOM M IJIOTHOU
obnactsimu. B3anmonelicTBe 3apsa-HEUTpal U HEHTpat-HeHTpan B TepMUHAX XUMHUYECKON MOJICITH.
[Monsipuzaunonnsie 1 Ban nep BaanbcoBbl monpaBKu Ha B3aMMOICHCTBHE.

3. OcoOEHHOCTH KYITOHOBCKOW HEUACATHHOCTH B TUIOTHOMU TIIa3Me.

JlebaeBckoe MpHOMMKEHUE JJIsl TIONMPABOK HAa HEWJEATbHOCTh. [IpoOiema pasjeneHusl cTeneHen
cBOOOJIBI HA BHYTPEHHHE M MocTynaresnbHbeie. OOIIMe npeacTaBieHus 00 anmnapare CTporoi Teopuu
HenjeanbHbIX cucteM. [loHsTHe 00 anmapare AnarpaMMHBIX Pa3iIoKeHUH.

HeuneanbHas miua3sma B naeaIM3UPOBaHHBIX KyJIOHOBCKUX Mofensx. OOmme CBeJeHnsI 0 CeMencTBe
KYJIOHOBCKMX MOZAENeH M CTpyKType ux (pa3oBbix aumarpamm. OJHOKOMIIOHEHTHAs! KJIacCHYeCKas
mia3ma (OKII). DnekTponHbIid ra3. Mojenu Kiaccu4ecKoil HOHHON CMECH W 3apsDKEHHBIE TBEPJBIX
mapoB. @a30BbIE CBOMCTBA KYJIOHOBCKHUX MOJZIEIEH.

4. IIpobnemMa TEPMOTUHAMUYECKON YCTOWYMBOCTH M (pa30BBIX MEPEXONOB B HEHJICATBHOM IIa3Me B
(dhopmamzMe XUMHUIECKOW MOJICITH.



Ceenenns 00 oOHmIMX CBOMCTBaX BBIMYKJIOCTH M BOTHYTOCTH TEPMOJMHAMHYECKHX MOTCHIMAJIOB.
Ponb  OKCTEHCHBHBIX M  WHTEHCHBHBIX TEPMOAMHAMHYECKHX IepeMeHHbIX. JlokaibHbIE
(muddepennmanbaple) M TMOJNHBIE (MHTETpajbHbIE) YCIOBHSA IOTEPU  TEPMOIMHAMHYECKOM
YCTOWYHMBOCTHU ISl TEPMOIUHAMUYECKUX MOTEHIIMAIOB M MX TPOU3BOAHBIX. TpaaumuonHas (opma
3amMcl M MHTepnpeTanus. VICKIIOYMTENBHOCTh JHTPONMHU. YCIOBHS TEPMOIMHAMUYECKON
YCTOHYMBOCTH B CHUCTEME MHOTMX COpTOB 4acTull. Pomp marpuusl mepexoma [1001dC(31)/dn(j)C
Hapymienne ycroitumBoctTn B mpoctedmmx —npubmmxenusx. JlebaeBckoe —mpuOImKeHHE.
Pa3baBnenne Helirpanamu. OcoOeHHOCTH TPOOJIIEMBI YCTOHYMBOCTH B Cilydae MHOTOKPAaTHOM
rnoHu3auuu. Posb B3auMoneCTBUSA 3apsii-HEUTPAII M HEUTpasl-HEUTpal.

[MonsTre o rUNOTeTHYECKUX “‘TUIa3MeHHBIX (a3oBbix nepexonax” (I1DIT). Uctopus u coBpeMeHHbBIE
MOWCKH B IUIOTHOH I1a3Me BOAOPOHAA, ONaropoAHbIX Trazax W MeTamiax. Pesyasrarsl
sKciepuMeHTanbHbIX MorckoB [IDII. "TTnasmMeHHOCTE" OOBIYHBIX TIEPEXOJIOB T'a3->KUAKOCTh U CBA3b C
po0JIeMol mepexona MeTauI-AUJIEKTPUK B ITapax METalIOB.

VYeaoBusL OTHOBPEMEHHOTO XMMHMYECKOTO, MOHM3AIMOHHOTO M ()a30BOr0 PaBHOBECHUS B IUIOTHBIX
HEUTpaIbHBIX CpeAax W HEHJCAIbHOM OJHORIEMEHTHOH IUIa3Me M IUIa3Me XMMUYECKHUX CMECed U
koMrayHoB. [IpaBunmo MakcBemsia W TpaBWIIO JIBOMHOM KacatenmbHOW. Ycmosusi ['mbOca s
HEUTpaIbHBIX XUMUYECKH pearupyromux cMeceid. O000IIeHHBIN (3MEKTPOXUMUYECKUI) TOTEHIIMAI
n ycnoBus [mOOca-I'yrrenxeiiMa juiss TPOCTOW W MHOTOR3JIEMEHTHOW IUTa3Mbl B TEPMHHAX
KBa3UXUMHUYECKOTO MOAXO0/A.

Hexonrpysutabeie ¢azoBbie nepexonsl (HOII) B mmasme cMeceld M XUMHYECKHX COCTUHEHUH
(xomnayHI10B). OCOOEHHOCTH OCHOBHBIX (ha30BbIX auarpamMm HDIT B HHTEHCUBHBIX U SKCTCHCUBHBIX
TEPMOJMHAMUYECKUX NEPEMEHHbIX. Pa3neneHue rpaHull KUIEHHs JKUAKOCTH M HACBILICHHS Tapa,
TPaHHMI] TUIABJICHUST KPHUCTAJUIA U 3aMep3aHus )XUAKOCTH. Da30Bbie epexosl U MONHbIE (Pa3oBbIe
JMArpaMMbl B ypaH-COJCPIKALMX TOIUIMBAX COBPEMEHHBIX U IEPCIECKTHBHBIX SICPHBIX PEaKTOPOB.
CBs13b ¢ ipo0IeMoii 6e30MacHOCTH SACPHON SHEPTETHKH.

5. CprKTypa TCPMOANHAMUYICCKUX 3aBUCHMMOCTEH ra30ILIa3MEHHOIO COCTOSHUS B NpeaACTaBJICHUN
XUMHUYECKOU MOJICIN I1JIa3MBbI.

TepMmonrHamMHKa Tra3oIIa3MEHHOTO COCTOSHUSL B «BakyyMHoM» mpexene (TC1 0, Rho [0 0)
XUMHUYECKHUM MTOTEHIMA KAK [IAaBHBIM «YIPABISIOIIMMI [TapaMeTpy» B BaKyyMHOM Iipeneiie. [lonstue
0 IECTHHIIE» WOHU3ALMH JUIS JaBIECHUs U dHepruu. [IoHATHE O «TepMOAMHAMHYECKOM CIIEKTPE»
s audepeHnranbHbIX  TEPMOAMHAMMYECKHX — XapakTepucTUK. llomoxeHue «IMHHI» H
noteHUuanel HMoHM3auuu. CBs3p MapaMeTpoB JIECTHHULB HOHM3aUMUA C (YHIAMEHTAIbHBIMH
TEPMOXMMHUYECKHMHU KOHCTaHTaMu BewiectBa. OHeprerudeckas Illkama Bemectsa. Terwiora
cyonmumannu kak rpanuua [lkanel. CTpykTypa JeCTHULBI MOHU3ALMU B METaCTaOMIbHON 00acTu.

[Mpodunu TepMOAMHAMUYECKUX 3aBUCMMOCTEH B Ta30IUIa3MEHHOH OONAcTH Kak CyMepro3uIus
MOJTHOTO Ha0opa MOJIOC AUCCOLMAMM W BCeX CTyneHed moHuzaumu. OOmas naHopama (opMbl
100aNbHOTO YPaBHEHMSI COCTOSIHMS BEIIECTBAa OT Ta30BbIX JI0 KOHAECHCHPOBAHHBIX IUIOTHOCTEH.
[lonsiTHE O «IONMHE HEUAECANBHOCTH» M €€ Tra30IUIa3MEHHOM M KOHIEHCHPOBAaHHOM «CKJIOHAX).
CBa3b C ONpeAesIOIIMMU TEPMOXMMHUYECKUMH IlapameTpamu. Tpuajna: TepMudeckas HOHU3aLMs,
WOHM3ALMs JaBJICHHEM M MOHU3alus paspexeHueM. [lomocsl peakuuil Kak «pa3MBITHI» (Pa30oBbIi
nepexof. O01ee v pa3nudusl.

6. TepmoauHaAMUKa TUTa3Mbl B IPEICTABICHUSIX "XUMUYECKOW MOJIEITH .

[Monstne o «pu3MUeCKOM» W KBAa3UXUMHUYECKOM TNpEACTaBICHUAX ((PU3NUECKO U XUMHYECKON
MOJEJNIAX IJIa3Mbl) B TEPMOAMHAMHYECKOM OINKCAHUM IUJIOTHOH, HEUJCAIbHOM, XHMUYECCKH
pearupyloleid U 4aCTUYHO MOHM30BAaHHOW IIa3Mbl. BapuaHThl nejeHHs Ha WJ€abHYH 4acTb U
«TOTIpaBKW» Ha HeuaeanbHOCTb. COBEpPUICHHBIM ra3, WACajbHBIN Ta3 ¢ BHYTPEHHUMH CTEHCHSIMH
cBOOO/IbI, MHOTOKOMITOHEHTHAs HJIeaJIbHAsl CMECh C B3aMMHBIMH IIPEBPALICHUSIMH.

Beibop TepMmommHamuueckux mnepeMeHHbIX. llonHoe BblpakeHHMe AN CBOOOJHOM BHEPIrUU
MHOTOCOpPTOBOM cucteMbl. CTpykTypa wuaeanbHOM uactd. Homp oTcueta sHeprum ©u  yder
TEPMOXUMHH B3aUMHBIX MPEBPALICHUHA B KBa3UXHMUYECKOM MPEACTABICHUUA. BHYTpeHHss
CTaTCyMMa KOMIUIEKCHBIX 4acTHLl. Beigenenue crarcymmsl Bo3OyxaeHus. IlpoGnema orpanndeHus
("oOpezanus') crarcymMm BO30YKIEHHS KOMIUIEKCHBIX dYacTul B IuiasMe. Kpartkuii  0030p
HUCTOPUYECKUX U COBPEMEHHBIX I10/IXO/I0B.

CMBICII M POJb MTOHATHSI PABHOBECHOTO cocTaBa. MuHUMM3aIus cBoOOAHON 3Heprun. LlenTpanbHas
POJb XUMHUYECKUX MTOTEHIIHAJIOB B (POPMYIUPOBKE METOAUKH pacyeTa.



[lonHast cucrema ypaBHEHHMH Ui pacyera cocTaBa M TEPMOAWHAMHYECKHX  (YHKLUUHU
MHOTOKOMIIOHEHTHOM HEWACANbHOM pearupyroumel IUIasMbl €  [POU3BOJIBHOM  KPaTHOCTBIO
MOHU3allMM MU CTPYKTYpOM MOJNEKyIspHbIX peakuui. [lonHasd cuctema ypaBHEHHN I pacuera
cocTaBa M TEPMOJAMHAMHUYECKHX (YHKIIMM MHOTOKOMIIOHEHTHOW HEWJICalbHON pearupyrolei
IJIa3Mbl ¢ IPOWU3BOJIBHOM KpPaTHOCTBIO HMOHM3ALMHM M CTPYKTYpOH MOJEKYISPHBIX pEaKLUM.
@opMalIbHASI 3KBUBAJICHTHOCTh OIMCAHUS XUM.PEAKIIUI U PEAKINA HOHU3ALUU.

TepMoauHamMMKa Ta30IIa3MEHHOTO COCTOSHHUSI B paMKax MpPUOMMKEHUS WIealbHOH CcMecH ¢
MOHM3alMel W XMMHUYECKMMH TpeBpamieHUsIMH. [IOHATHE «MONOCH HOHM3AUMM» U  IOJOCHI
JMCCOLMALMM» Ha MpUMepe MOHM3ALMK U JuccolManuu Bogopoaa. Ilonoxkenne nomoc Ha (azoBoit
muarpamMme. Onpeaensitomye napameTpbl. CTPyKTypa TEPMHUYECKOTO M KaJIOPUYECKOTO YpaBHEHUH
COCTOSIHUS TIPY TIEpECEUYCHUHN M30JIMPOBAHHON «1oNock peakiun. dakrop cxumaemoctu (PV/RT)
u BHemoctynareiabHas dvacte BH.9Hepruu (U-3/2PV) kak XapaKTepUCTUKH TEPMHUYECKOTO H
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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8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
npeseHTauni. [y KOHTPOII U KOPPEKLUH 3HaHWH 00ydalouecss MOTyT UCTIOIb30BaTh KOMITBIOTEPHOE
TECTUPOBaHKE, B TOM YHCJIE Ha opTajge www.i-exam.ru. B mpouecce camocTosTenbHOM paboTh
00y4aromuxcsi BO3MOKHO MCIOJIB30BaHUE TAKUX MPOrPaMMHBIX CpelcTB, kak Mathcad, Scilab

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, uzydarouuii kype «Mojzenu pacuera XMuMUYECKOTO U MOHU3AL[MOHHOI'O PAaBHOBECUS», 1OJDKEH
C OIOHOM CTOPOHBI, OBIAAETh OOLUIMM MOHSATHHHBIM ammapaTtoM, a C JAPYroil CTOPOHBI, JOJKEH
HAy4UThbCSl IPUMEHSITh TEOPETUUYECKHE 3HAHUS Ha IpakTuke. B pesynprare uM3yuyeHUs IUCLUILIMHbBI
«Mogenu pacuera XUMHUUYECKOTO U MOHU3ALMOHHOTO PAaBHOBECHSD» CTYIEHT JOJDKCH 3HaTh OCHOBHEBIC
OIIPEAETICHUS U CIOCOOBI pacyeTa paBHOBECHOIO COCTaBa M TEPMOIMHAMUYECKUX (YHKIMH ra3oB U
HeuieaJIbHON I1a3MBbl:

- Ilonsatue o «(puzuueckom» M KBA3UXMMHUYECKOM MPEACTABICHHUIX ((PU3NIECKOH U XUMHYECKOH
MOZAEISIX IUIa3Mbl) B TEPMOAMHAMUYECKOM OIHMCAHUM IJIOTHOM, HEWJealbHOH, XHMHUYECKU
pearupyromed ¥ 4aCTMYHO WOHM30BAHHOM Ia3Mbl. BapuaHTBl JeleHMsS Ha HICAIbHYIO 4acTb H
«TIONpPaBKW» Ha HeujeanbHOCTh. COBEpILIEHHBbIM ra3, uAealbHBbIA I'a3 C BHYTPEHHUMH CTEIEHSIMU
CBOOO/IbI, MHOTOKOMITIOHEHTHAS! HJICAJIbHASl CMECh C B3aUMHBIMU IPEBPALLCHUSMH.



- Bribop TepMoaMHamMuuecKux mepeMeHHBIX. [lomHOe BhIpakeHHE MJii CBOOOAHOM dHEpruu
MHOT0OCOpTOBOH cucTeMbl. CTpyKTypa uaeanbHoi yactd. Homb oTcyera sHeprum U y4er TepMOXUMHUH
B3aMMHBIX IPEBPAILCHUH B KBA3UXUMUYECKOM MPEICTaBICHUN. BHYTpEeHHSS cCTaTCyMMa KOMIUIEKCHBIX
yactull. Beijenenue crarcymmbl Bo3OyxaeHus. [Ipobnema orpanwuenus ("oOpe3anus") craTrcymm
BO30Y)KICHHUSA KOMIUIEKCHBIX 4YacTHl B IuiazMe. KpaTkuii 0030p HCTOPUYECKHMX U COBPEMEHHBIX
MOIXO/IOB.

- CMBICT U pOJIb MOHATHS PAaBHOBECHOTO cocTaBa. MUHMMU3anus cBOOOIHOM sHepruu. LlenTpanbHas
POJb XUMHUYECKUX MTOTEHIIHAJIOB B (JOPMYIUPOBKE METOAUKH pacyeTa.

- Ilomnas cuctemMa ypaBHEHMH [uId pacdyeTa COCTaBa M TEPMOAMHAMHYECKHX (YHKIMU
MHOTOKOMIIOHEHTHON HEMAEAIBHON pearupyronleil mia3Mbel ¢ IPOU3BOJIBHON KPAaTHOCTBIO MOHU3ALMH
U CTPYKTYpOH MOJIEKYJSIpHbIX peakunid. IlomHas cucrema ypaBHEHUN [uisl pacyera cOcCTaBa H
TEPMOIMHAMUYECKUX (YHKUMHM MHOTOKOMIIOHEHTHOM HEHJEalbHOM pearupyromei ImiasMel c
MIPOU3BOJIBHON KpPAaTHOCTBIO HMOHM3allMM U CTPYKTYPOM MOJEKYJSIPHBIX peakuuid. DdopmanbHas
SKBUBAJIECHTHOCTH OIHMCAaHUA XUM.PEaKIM U peakluii HOHU3ALHH.

- TepMmoanHamMHKa Tra30MIa3MEHHOTO COCTOSIHHS B paMKax MpHOJNMKEHUS HIIEalbHOH CMecu C
HOHM3aLMENd M XUMHUYECKMMHM IIpeBpallieHusMU. [loHATHE «IIOJIOCHI HMOHM3ALUMU» U IOJOCH
JMCCOLMALMMy Ha MIpUMepe MOHU3ALUUH U Auccounanuu Bopopona. [lomoxenune monoc Ha (a3oBoii
nuarpamMMme. Onpezpensitomiue napamerpbl. CTIpyKTypa TEpPMUYECKOIO U KaJIOPUYECKOTO YpaBHEHUH
COCTOSIHUS TIPU TIEPECEUEHUH M30JIMPOBAaHHOMN «mojockl» peakunu. Dakrop cxxumaemoct (PV/RT) u
BHernoctymarenbHas 4vacth BH.OHepruu (U-3/2PV)  kak  XapakTepUCTHKH TEPMUYECKOTO H
KaJIOpUUECKOr0 ypaBHeHHH coctosiHus. (OOoOIIeHne Ha TOocHeloBaTeNbHbIe CTagud  IIOJHOM
noHu3anuu. «O060JI0YeYHbIe» OCIMIUISAILMN M BOJIHBI TPOMEXKYTOUHBIX KPAaTHOCTEH HOHU3ALIUH.

- TepmopnHamuKka ra3omia3MeHHOIO COCTOSIHMS B «BakyymHom» mpeaene (TC] 0, Rho [ 0)
XUMHUYECKHUM MTOTEHIMAJ KaK IIABHBIN «yNPaBIIOLIUI ITapaMeTp» B BAKYYMHOM npenene. [lonsarue o
«JIECTHULIE» WOHW3ALMMU JUIS JAaBIEHUS U 3Hepruu. IIoHATHE 0 «TEPMOIMHAMUYECKOM CIIEKTPE» JUISA
i depeHManbHbIX TEPMOJUHAMHUYECKIX XapaKTepUCTUK. llonokeHne «IMHUI» M TMOTEHIHAIbI
nonnzauuu. CBs3b MapaMeTpoB JIECTHULBI MOHU3AUMH C (YHIAMEHTAIbHBIMH TEPMOXMMUYECCKUMHU
KOHCTaHTaMM BemiecTBa. OHeprerndeckas lllkana BemectBa. Temora cyOnMManuu Kak TpaHHUIA
[Hkaner. CTpyKTypa JIECTHULBI HOHU3ALIMH B METAaCTa0MIbHOM 001acTH.

- [podunu TepMoaMHAMUYECKHX 3aBUCHMOCTEH B Ta30IUIa3MEHHOW OOJACTH Kak CYIEpIIO3UIIHS
MOJTHOTO Habopa TMOJIOC TUCCOLHMAlMM M BCeX cTymeHed uoHuzanuu. OOmas maHopama (opMel
00aNbHOTO YPAaBHEHMS COCTOSHMS BEIIECTBA OT Ta30BBIX JO KOHAEHCHPOBAHHBIX IUIOTHOCTEH.
[lonsaTue o «10oNMHE HEMACATHLHOCTH» U €€ Ta30IUIa3MEHHOM M KOHACHCUPOBAHHOM «CKJIOHax». CBS3b
C OIpeNeIIAIOIUMHI TEPMOXUMUYECKUMHU NTapaMeTpaMy. Tpuana: TepMuuecKas HOHU3ALMs, HOHU3ALUS
JaBJIEHUEM U MOHM3alus pazpeskeHueM. [lonockl peakiuii Kak «pa3MbIThIY (ha3oBeiii iepexos. Oo1ee
U pa3Iuyus.

- "[lonpaBku Ha HEUAEATHLHOCTH" M KaHAJIBI UX BIMSHUSA Ha TEPMOAMHAMHUKY CHUCTEMBI B (hopMaIn3Me
«XuMuuyeckoi mMonenuy». CBs3b ¢ AUIEMMON NOAXON0B «METOL CMECU» U «METOJ UCXOJHBIX aTOMOB) B
XUMHYECKON TEPMOIMHAMHKE HEHI€aTbHBIX HEUTPAIBHBIX pearupyrommx cucreM. HeuageanbHOCTH B
KYJIOHOBCKHX cucteMax. Omnpenenstomue Oe3pa3MepHbIe apaMeTpbl HENACAIbHOCTH M BBIPOXKICHHUS.
CranpapTHbId BbIBOA 1e0aeBCKOr0 NPUOIMKEHUE [UII MHOTOKOMIIOHEHTHOHM IIa3Mbl B XMMHYECKOH
Mopenu. [Ipocreiinme KOppeKIuu 1e6aeBCKOTO MPUOIIKEHHS.

- IIpobnema pasneneHust creneHeid CBOOOABI HAa BHYTPEHHHME M TOCTymartelbHbie. [Ipobrmema
"oOpe3anuss" crarcymmbl. Kparkuii 0030p mnoaxomoB u pesynbraroB. llonsrue 3¢dQexTuBHBIX
B3aUMOJICHCTBUI CBOOOIHBIX HEHTPANbHBIX W 3apsHKEHHBIX COPTOB dYacTUI B (opManau3Me
XUMHYECKOH Monenu IulaMbl. O((GEeKTUBHOE KOPOTKOACHCTBYIOIIEE OTTaJKUBaHUE. BrusHue
KYJIOHOBCKMX IIOIIPAaBOK Ha HEUJEAJIbHOCTh HA CTPYKTYpPY M IapaMeTpbl «IIOJOC» HOHU3ALUU H
mucconuanuu. Ctpoenne monHOW N-T amarpamMmbl JUis BOAOpOJa C Ta30IUIa3MEHHON W TUIOTHOM
obnactsiMu. B3ammoselicTBUe 3apsii-HEWTpall U HEUTpal-HeUTpal B TEPMHUHAX XHUMUYCCKOH MOJICIH.
[Nonspuzaunonnsie u Ban nep BaanscoBel monpaBku Ha B3aMMOJICHCTBHE.

- CBegenusi 00 OOIIMX CBOWCTBaxX BBIMYKJIOCTH M BOTHYTOCTH TEPMOIUHAMHYECKUX IOTEHLIHAJIOB.
Ponb  SKCTEHCHBHBIX M WHTEHCHUBHBIX  TEPMOAMHAMHMYECKUX  I€peMEHHBIX.  JlokanbHbIe
(zuddepenunanbaple) W MONHBIE  (MHTErpajbHBIE)  YCIOBUS IOTEPU  TEPMOAMHAMHYECKON
YCTOWYMBOCTH Ul TEPMOAMHAMUYECKUX ITOTEHIMAJIOB M MX NPOU3BOAHBIX. TpaauiuonHas (opma
3aMcl W UHTepnperanus. VCKIIOYUTENBHOCTh JHTPONUHM. YCIOBHA  TEPMOAMHAMUYECKOM
YCTOHYMBOCTH B CHUCTEME MHOTHUX COPTOB 4YacTull. Pomb wmarpunel nepexoma [10101dC0(31)/dn(j)C
Hapymenue yctoitunBocTH B mpocTednx npubmmwkennsax. [lebaesckoe npubmmxenue. Pazbapnenue
HelTpanamu. OCOOCHHOCTH MPOOJIEMBI YCTOMYMBOCTH B Cllydyae MHOTOKPAaTHOW WOHHM3anuu. Poib
B3aUMOJEICTBUSA 3apsA-HEUTpall U HEUTpaI-HENTpaI.



- [MonsiTre o TUMOTETHUECKUX “TIIa3MEeHHBIX (a3oBbix nepexoaax’” ([1DIT). Mcropus u coBpeMeHHBIE
MOMCKM B IUIOTHOW IUIa3M€ BOAOpPOJA, ONaropoAHbIX Ta3ax W MeTaulaXx. Pe3ynbTrarsl
skcniepuMeHTanbHbIX MouckoB [IDI1. "[1na3mMeHHOCTh" OOBIYHBIX MEPEXOOB ra3-)KUIKOCTh U CBS3b C
po0JIeMol mepexona MeTauI-AUIEKTPUK B ITapax METalIOB.

VYca0BUsL OIHOBPEMEHHOTO XMMMYECKOTO, MOHHM3aLMOHHOTO M (Pa30BOro paBHOBECHS B IUIOTHBIX
HEUTpaJIbHBIX Cpelax M HEWACATBbHOW OJHOZJIEMEHTHOW IUa3Me U IUIa3Me XMMHYECKHUX CMeced U
kommayHnoB. [IpaBunmo MakcBemia w TpaBUIO JBOMHON KacarenbHOW. YcimoBusi [mbbca st
HEUTpaIbHBIX XUMUYECKH pearupyromux cmeceil. O000mEeHHbIH (AMEKTPOXUMUUECKHI) TOTEHIUAT U
ycioBusi  [mb6ca-I'yrrenxefiMma 11l TPOCTOM HM  MHOTOJNEMEHTHOH TUIa3Mbl B TEPMUHAX
KBa3UXUMHUYECKOTO MOAXO0/A.

- Hexonrpysutueie ¢azoBbie mepexonbl (HOPII) B masmMe cmeceil M XMMHUYECKHX COCTUHEHUIN
(xommayHa0B). OcobeHHOCTH OCHOBHBIX (ha3oBbiX auarpaMM HOII B HHTEHCHBHBIX M SKCTEHCHUBHBIX
TEPMOJIMHAMUYECKUX IE€PEMEHHBIX. Pa3zieneHue rpaHull KUIEHUS XHUIKOCTH W HACHIIIEHUS Hapa,
rpaHull IUIaBJICHUS KPUCTAJUIa M 3aMep3aHus >kuakocTH. DazoBbie mepexoabl W MOJHBIE (a3oBbIe
JYarpaMMbl B ypaH-COIEpPKAILUX TOIUIMBAX COBPEMEHHBIX U INEPCHEKTUBHBIX SAEPHBIX PEAKTOPOB.
CBs13b ¢ ipo0IeMoii 6e30MacHOCTH SACPHON SHEPTETHKH.

- SlueeuHoe nmpubOIMKEHUE AT ONUCAHUS TUIOTHON U CBEPXIIOTHOM Miia3Mbl. CBsI3b C BapHAllMOHHBIM
NPUHLUIIOM  CTaTUCTHYECKOM MexaHuku. OnucaHue BIEKTPOHHOH  KOMIIOHEHTBI:  MOJENb
Tomaca-depmun  ee  MoaupuKanuu  UIs  BBIPOXKAEHHBIX — JJIEKTPOHOB M NpHOIMKEHHE
[lyaccona-bonmpiiMana  — it HeBbIpoXAEHHBIX.  OOojoueunbie  3¢p¢exte.  Monenb
Xaprpu-®oka-Crnerepa. Onrcanue BKIajga SACPHBIX CTENEHel cBOOOABI. MoaepHHU3alHH SYEeTHOTO
rmosxona. Mozens OCHIUINPYIONIeH siueiiku. Mopens “orpaHndeHHOTo atoma’.

- Bo3MoXxHOCTH 1 TIEpCIIEKTUBBI METOAOB ab initio B OMUCaHUK TEPMOJMHAMUKHU IUIOTHON HEHICIbHOM
ia3mel. OOIIas XapakTepUCTHKA KIACCUYECKMX W KBaHTOBBIX MeTonoB Monrte-Kapno (MC) wu
Monekynspaoit Hunamuku (MD) B coueranun ¢ Mertogom @ynkumonana Ilnornoctu (DFT).
TepMmonrHamMuKa IUIOTHOTO BOJOPOZA B IPEACKAa3aHUU TPAJAULIMOHHBIX MOJENIEH U NEPBOIPUHIUITHBIX
MTOJIXO/IOB.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoTHl cTyneHTa. B mporpamme
Kypca IpUBEIeHO MUHUMAIILHO HE00X0IMMOE BpeMsl [Tt pabOThI CTyJIEHTa HaJl TEMOH.

— YTEHHE U KOHCIIEKTUPOBAaHNE PEKOMEH/IOBAHHOMW JINTEPATYPHI,

— mpopaboTKy ydeOHoro marepuana (10 KOHCIIEKTaM JIeKIWH, y4eOHOW W Hay4YHOH IUTeparype),
MOJTOTOBKY OTBETOB HA BOIPOCHL, MPEIHA3HAUYEHHBIX JIISI  CaMOCTOSTEIHHOTO  W3y4YeHHUS,
JIOKa3aTeNIbCTBO OTAEIBHBIX YTBEPKICHHIA, CBONCTBR;

— peleHue 3a1a4, MpeiaraéMbpIX CTyJICHTaM Ha JICKIUSX;

— TIOAITOTOBKY K IIPAKTHUYECKUM 3aHSATHSAM, KOJUTOKBUYMaM, SK3aMEHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AEHTa OCYIIECTBISETCS B (dopMme
WH/IMBH Ty aJTbHBIX KOHCYJIGTAIINH.

[MokazareneM BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemniath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHSATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penrenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHBIC
TEOPETUYECKHUE CBEACHUS. 3HAYMTEIILHO OOJIETYUTh PEIICHUE 3aJa9l MOXKET XOPOIIO BBITOIHEHHBIH
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
kBaTuuKkanus: 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON

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

Hay4yHOM 3ajade U  HHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yapTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3yabpTaTe MU3YyUCHUSA AUCHUIIMHBI «Mopenu pacu€Ta XUMHUYCCKOTO W HMOHHU3AIIMOHHOI'O0 PABHOBCECHA

00yJarouics JTOIDKEH:

3HAThb:




[J  ¢yHAaMEHTANbHbIC MOHITHS, 3aKOHBI, TEOPUU KIIACCHYECKOHW M COBPEMEHHOH (PM3MKHU IUIa3Mbl U
XUMHUYECKON TEPMOANHAMUKY;

[ mopsnku GyHIAMEHTANIbHBIX (PM3WYECKUX BEIHMYUH, XapaKTEPHBIX JJIs1 TEPMOANHAMUKY BEILIECTBA C
BBICOKOW KOHIIGHTpallMed SHEprud B COCTOSIHUM MHOTo(a3HON, MHOTOKOMIIOHEHTHON XMMHYECKH
AKTUBHOM IJIa3MBl;

[l TNOHMMaHHE COBPEMEHHBIX HpoOsieM (GU3MKM M XUMHH BEIIECTBA C BBICOKON KOHIIEHTpaluei
SHEPI'HH, ¥ COMYTCTBYIOIINX BBIYUCIUTEIBHBIX MAaTEMaTHYECKUX IPoOIeM;

[l moHuMaTh (OPMBI MPOSBICHUS PA3TUUHBIX (ha30BBIX MPEBPALICHUI B TEPMOAMHAMUKE BEIIECTBA C
BBICOKOW KOHIIEHTpAIMel SHEPTUH; OCHOBHBIC MOHATHS TEPMOJUHAMUKN U (PU3UKH IJIA3MbL;

0 TepMOJUHAMHYECKUE  (QYHKIUHM, MPOU3BOIAIIAE  TEPMOJAMHAMHYECKHN  MOTCHIIMATIBI,
KJIACCU()UKAIIMIO THUIIOB TEPMOJAMHAMHUYECKOTO pPAaBHOBECHs, OCOOCHHOCTEH TEPMUYECKOTO H
KaJIOPUYECKOTO YpaBHEHHMI COCTOSIHHS, B3aMMOCBSI3M aHOMAJIWN TEPMOAMHAMHYECKUX H

THIPOJMHAMHYECKHX TPOLECCOB, CHENU(PUKY TEPMOTUHAMHUYECKOTO OINMCAHMS anuabaTnieckox
MPOILIECCOB M TEUEHMH Ta3oIlIa3MEHHBIX Ccpell, BUABI (Pa30BBIX COCTOSHHN M OMOPHBIX OOBEKTOB Ha
(a30BBIX TUarpaMMax BEIeCTBa, THITHI ()a30BBIX MPEBPAICHUN B T'a30IUIa3MEHHBIX Cpeiax.
yMeThb:
[] abcTparupoBarhCsl OT HECYIIECTBEHHOTO IIPU MOZAEIMPOBAHUYU PEabHBIX (PU3NUECKUX CUTyalui B
npoOieMax SHEPreTHKH U (PU3NKU BHICOKUX TUIOTHOCTEH SHEPTHUH;
[l moJB30BaTHCS CBOMMH 3HAHUSAMM JIS pelieHUs (PyHIaMEHTAJIbHBIX U MPHUKJIAJHBIX 33J1a4 B 00JacTH
(U3UKH BEICOKUX TIOTHOCTEU SHEPTHH;
[l nenarhb MpaBUJIbHBIE BBIBOJBI U3 COIIOCTABICHUS PE3YIbTaTOB TEOPUU M IKCIIEPUMEHTA;
MIPOHM3BOIUTH YHCIICHHBIE OLICHKH I10 MOPSIIKY BEINYHUHBI;
Jie7IaTh Ka4e€CTBEHHBIE BHIBOABI ITPU IIEPEXO/IE K MIPEAETbHBIM YCIOBHSIM B H3y4aeMbIX IpodiIeMax;
BUJICTh B NIPUKJIATHBIX 33/1a4aX YHEPIeTUKHU UX [IABHOE (PU3UUECKOE COJCPIKAaHHE;
OCBaMBaTh HOBBIE MIPEIMETHBIC 00JIACTH, TECOPETUUECKUE TTOIXO/BI ¥ BEIYMCIUTEIILHBIC METOAUKU B
TEPMOAMHAMUKE PEarupyronux KyJOHOBCKUX CHCTEM U BELIECTBA B IKCTPEMAJIBHBIX COCTOSTHUSIX;
[l a}dexkTuBHO HCMOIB30BaTh HMH(MOPMAIMOHHbIE TEXHOJOTMH U KOMIIBIOTEPHYIO TEXHHKY ISt
JTOCTIKCHUST HEOOXOIMMBIX TEOPETUICCKHUX U TMPHUKIIAJHBIX PE3YJIbTATOB;
[ pemars mpocTEeHIIME 3a1a491 TEPMOJUHAMUKH U (PM3UKH TUIA3Mbl METOAOM YPaBHEHUH COCTOSHUS U
KaHOHMYECKUX TpeoOpa3oBaHull HAOOPOB TEPMOIMHAMHYECKMX HEPABEHCTB; — HCIIOJIb30BaTh S3BIK
(a30BBIX IUarpaMMm Ui peIieHHs 3a/1a4;
[l HCHOJIB30BATh PA3JIMYHBIC BUIIBI M OTIPECIISATH THII KPUBBIX M MOBEPXHOCTEH YPaBHEHHI COCTOSHHUS
BEILIECTBA;
[] yMeTh HCCIIeIOBaTh CBOWCTBA yCTOWYNBOCTH TEPMOJMHAMHYECKUX CPEJI MO 3aJaHHOMY yYPaBHEHHIO
COCTOSTHUM.
BJIA/1eTh:
[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;
[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopatopuu u MHTEpHETE;
[]  KyJIbTypod HOCTaHOBKM M YMCJIEHHOTO MOJEIMPOBAaHMS 337a4 B (PU3MKE BBHICOKMX IUIOTHOCTEH

I W

SHEPIuy;
O IIPAKTUKOW PacyeTHO-TEOPETUYECKOTO METO/A MCCIEJOBAaHUS M PELIEHUS TEOPETUYECKUX U
MPUKIJIAAHBIX 3a7a4 B (pU3HKe BHICOKUX IIOTHOCTEH SHEPrHH;

O MaTeMaTHYeCKHM armnaparoM TEePMOAMHAMMKH, 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 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC 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 1 Xumudeckas Moaenu mia3mbl. Cmbici TepmuHa. [lpumepsl. CMbICT HACaNbHOCTH U
HEeHJeaTbHOCTH B 000UX CITydasX.

2. llonHoe BBIpaskeHHE I CBOOOJHOM HEPrUU MHOTOCOPTOBOM cHucTeMbl. CTpyKTypa HaeaIbHON
yactu. Honp oTcuera sHepruu U yder TEPMOXMMHUU B3aUMHBIX IPEBpAIlEHUM B KBa3UXUMUYECKOM
MIPECTABIEHUH.



3. BHyTpeHHsisI cTraTcyMMa KOMIUIEKCHBIX 4acTull. Beigenenue crarcymmbl Bo3OyxaeHus. [Ipobiema
orpannuenust ("oOpe3aHus") cTaTCyMM BO30YXKICHHS KOMIUIEKCHBIX 4YacTHI] B Tuiazme. Vctopus u
COBPEMEHHBIE MOXO/BI.

4. [lonHast cucTema ypaBHEHMM [Uis pacdyeTa cocTaBa M TEPMOAWHAMHYECKUX (QYyHKIUH
MHOTOKOMIIOHEHTHOM HEUJEaJbHON pearupyrolen mia3mMel ¢ IPOU3BOJIBHON KPATHOCTBE) MOHU3ALUU
U CTPYKTYpOH MOJIEKYJSIpHBIX peakiuil. DopmasibHasi SKBHBAJCHTHOCTb OINUCAHUS XHUMHUYECKUX
peaKUMi U peakuil MOHU3aLHH.

5. TepMmomWHamHKa Ta30IUIa3MEHHOTO COCTOSHHSI B paMKax NpPUONMKEHUS HACallbHOW CMECH C
MOHM3alMEd W XUMHUYECKUMHU MpeBpallcHUsIMU. [IOHATHE «IONOCHI HMOHM3AIMN» M IIOJOCHI
JMCCOLMAlMM» Ha MpUMepe MOHU3AIMU M Juccouuanuu Bojxopoxa. [lonoxenue mosnoc Ha (a3oBoit
nuarpamMMe. OTnpenensonue napamMmerpsl.

6. CrpykTypa TEpPMHUYECKOIO U KaJOpUUECKOI'O YPaBHEHUH COCTOSHUS IIpU II€pECeuyeHUH
M30JIMPOBAaHHOHN «monockl» peakiuu. Pakrop cxumaemoctu (PV/RT) m BHemocTymarenbHas 4acTh
BH.9Hepruu (U-3/2PV) kak xapaKTepUCTUKH TEPMUYECKOTO U KATIOPUUYECKOTO YPABHEHUI COCTOSHHSL.

7. TepmomuHaMuKa Ta30IUIa3MEHHOTO COCTOSIHHSI B «BakyyMHoM» mnpenene (T0) 0, p [ 0)
XYWMUYECKHA TOTEHIHANl KaK «YIpaBJSIOMNA MapaMeTp» B BakyyMHOM mpenene. llonstue o
«JIECTHHIIE» MOHM3ALUMU IS JaBieHus u dHepruu. lIoHATHE 0 «TepMOAMHAMUYECKOM CHEKTpe» JUIs
Qg QepeHIaTbHBIX TEPMOJMHAMUYECKIX XapaKTepuCTUK. CBsI3b MapaMeTpoB JIECTHUIBI HOHU3ALUH
¢ (yHIAMEHTAJIPHBIMH TEPMOXMMHYECKMMHM KOHCTaHTaMH BemlecTBa. OHeprerumueckas Illkama
BemiectBa. 8. IIpodwin TepMonuHaMUUECKUX 3aBUCUMOCTEH B ra30Iia3aMeHHON o0iacTu u obiactu
KOH/IGHCUPOBAaHHOTO COCTOsIHUSA. lIoHATHE O «JI0NMHE HEeMJAeaJbHOCTH» U €€ Ta30IUIa3MEHHOM U
KOHJCHCUPOBAaHHOM «CKJIOHax». Tpuaga: TepMuyecKass HOHW3alUs, HOHW3aLUs JaBlICHUEM H
MOHU3AINS Pa3peKESHUEM.

9. "llonpaBku Ha HEMACATBHOCTD" M KaHAJIbI X BIMSHUSA HA TEPMOAMHAMHUKY CUCTEMBI B (hopMaIn3Me
«XuMHuuyeckoi mMonenuy». CBs3b C AUIEMMON NOAXON0B «METOI CMECU» U «METOJ UCXOJHBIX aTOMOB) B
XUMHUYECKON TEPMOJNHAMUKE HEUIECATBHBIX HEUTPAIBHBIX PEarupyromnX CHCTEM.

10. HewpeanbHOCTH B KYJIOHOBCKHX cucTeMax. Omnpexpenstone Oe3pa3MepHbIe ITapaMeTphl
HEHUACANBHOCTH ¥ BBIpoKAeHMs. CTaHJapTHBIA  BBIBOJ ~ Jc0aeBCKOTO  NMPUONMKEHHE — JUIs
MHOTOKOMITOHEHTHOW TUIa3Mbl B XHMHUUYECKoM wmonenu. [Ipocreiimme Koppeknuu ae0aeBCKoro
MPHOIINKESHUS

11. YcnoBus TepMOAMHAMHYECKON YCTOMYMBOCTH. BBIMYKIIOCTE M BOTHYTOCTh TE€PMOAMHAMHYECKHX
MOTEHIMAN0B. Pa3nuyus B 3aBUCHMOCTSX OT 3KCTEHCHBHBIX M MHTEHCHUBHBIX TEPMOAMHAMHYECKHX
nepeMeHHbIX. JlokanbHbie (muddepeHnuanbHple) W TONHBIE (MHTETPajbHBIC) YCIOBHS IOTEPH
TEPMOIMHAMHYECKON YCTOWYMBOCTH IS TEPMOJMHAMUYECCKUX OTEHIIMAIOB U MX POU3BOAHBIX.

12. VYcnoBus TepMOAMHAMHYECKON YCTOMUMBOCTH B CHCTEME MHOTHMX COPTOB 4YacTHLl. Poibp MaTpHIbI
nepexona [101d0(1)/dn(j) [0 [0, HapymieHne yCTOWYMBOCTH B IPOCTEHININX MPHOINKESHUSAX.

13. [leGaeBcroe mpuOmmxenne. CMBICT YCIOBHSA JIOKATbHOW 3JEKTPOHEHTPAIBHOCTH Ha TMpUMEpE
nebaeBckoro dkpanupoBanus. Jlebaesckuii paguyc rD. @opmynst ans D, OF, 0OP, OU, OO0, 00, ©
cllydae OfHO- U MHOTOKpaTHOM noHu3anuu. O61acTe IpUMEHUMOCTH.

14. TlonsTme O THUNOTETHYECKUX “‘Ta3MeHHbIX (a3oBeix mepexomax” (IIDIT). Hcropus u
COBPEMEHHbIE IIOMCKHM B IUIOTHOH Ila3Me  BOZOpOAA, ONaropoAHBIX Ta30B M METaJUIOB.
"[1na3mMeHHOCTB" OOBIYHBIX MEPEXOJO0B ra3-KUAKOCTh B METaJUlax U CBS3b C NMpoOIeMoi mepexona
MeTaul-qudJeKTpuK. ['unoresa Jlanaay-3enpnoBuda

15. YcnoBust 0OAHOBPEMEHHOTO XMMHYECKOTI0, HOHM3ALMOHHOTO M ()a30BOr0 pPaBHOBECHUS B IUIOTHBIX
HEUTpaJbHBIX Cpelax W HEWACATBbHOW OFHOZJIEMEHTHOW IUIa3Me U IUIa3Me XMMHYECKHUX CMecedl U
komrayHnoB. [IpaBunmo MakcBemia w TpaBUIO JBOMHON KacarenbHOW. YcimoBusi [mbbca st
HEUTpaIbHBIX XUMUYECKH PEarupyromnx CMECeu.

16. O6001meHHBIN (ANEKTPOXUMHUUECKHUN) MOTeHIHal 1 yciaoBus [ ud6ca-I'yrrenxeiima a1t mpocToi U
MHOTOJIEMEHTHOM IJ1a3Mbl B TEPMUHAX KBa3UXUMHUYECKOIO II0AX0/a

17. Ilonsitrie 0 HEeKOHTPy3HTHBIX (pa3oBbix nepexonax (NCPT - HOII) B mna3me cMecelt 1 XUMHUECKUAX
coeqrHeHnH (kKommayHa0B). OcoObeHHOCTH OCHOBHBIX (ha3oBbiX auarpamm H®II B WHTEHCHBHBIX U
SKCTCHCUBHBIX TEPMOIMHAMHMYECKUX TNEpEMEHHbIX. Pa3zneneHune TpaHHUL KUICHHUA >KHIKOCTH H
HACBILICHUS [1apa, TPaHUILl IUIABJIICHUS] KpUCTaJlla U 3aMep3aHus XKuakocTu. Da3oBble NEPEXoisl U
nonHble (pa30BbIe JUArpaMMbl B ypaH-COIEPKAIIMX TOIUIMBAX COBPEMEHHBIX M IEPCHEKTHBHBIX
AepHBIX peakTopoB. CBA3b C MpobieMoii 0€30MaCHOCTH SAEPHON YHEPTETUKH.

18. SlueeuHoe TpUONMIKEHWE JJIsi ONMUCAHHWA TUIOTHOM W CBEpPXIUIOTHOM 1ia3mbl. CBsi3b ¢
BapHALMOHHBIM MPUHLMUIIOM CTATUCTHYECKOH MexaHuku. OmHcaHue 53JICKTPOHHOM KOMITIOHEHTBI:
moznenb Tomaca-depmun ee MoauduKanuuM A7 BBIPOXKICHHBIX SJIEKTPOHOB M HPUOIMIKEHHE
[Tyaccona-bonbiimana — 111 HEBBIPOXKICHHBIX.



19. Obonoueunsie 3¢ dextsl. Monens Xaprpu-®oka-Crerepa. Onucanue BKIIaAa sIIEPHBIX CTENEHEN
cBOOOBI. MojepHU3aIMH  SYEEYHOTO ToAXoAa. Mojens  ocImmpyomed  sueiiku. Mojenb
“OrpaHMYEHHOTO aroma’

20. BO3MOXHOCTM W MEPCHEKTHBBI METOAOB ab initio B ONUCAaHMHM TEPMOAMHAMUKU IUIOTHOM
HeuaenbHol miaa3Mel. OOmias XapakTepuCcTHKa KJIACCHYECKMX M KBAaHTOBBIX MeTozoB Moute-Kapio
(MC) u Monekynsapuoii uaamuku (MD) B coueranuu ¢ Meronom @ynkimonana [Inmoraoctu (DFT).
TepMoaMHaMMKa IJIOTHOTO BOAOPOAA B MPEACKAa3aHUM TPAJAUIMOHHBIX MOJENCH M MepBONPUHIUITHBIX
MOJXOZ0B.

[Ipumepsl 3K3aMEHALMOHHBIX OUJIETOB:

buner Nel

1. Tlonmnas cuctema ypaBHEHMH [Uii pacdeTa CcOCTaBa W TEPMOAMHAMHUYECKHX (YHKLUUHU
MHOTOKOMIIOHEHTHON HeWJI€albHOM XMMHUYECKHM pearupyrolieil IulasMbl MPOAYKTOB 3KCTPEMAIbHOIO
HarpeBa SJEPHOTO TOIUINBA: - BBICOKOTEMIIEPATYPHOH CMECH YPaH-KHCIOPOA C YYETOM XUMHYECKUX
peaKUMi U MOHU3ALUH.

2. Jloxanbuble (auddepeHuManbHbBIE) W WHTETPAJbHBIE YCIOBUSL MOTEPU TEPMOAMHAMUYECKOM
YCTOMYMBOCTH. BBIIYKJIOCTH M BOTHYTOCTh TEPMOAMHAMHUYECKMX IIOTCHLMAJIOB.  YCIOBUS
TEPMOAMHAMHYECKON YCTOMUYMBOCTH B CUCTEME MHOTHX COPTOB YAaCTHII.

Buiet Neo2

1. TepMonuHaMMKa ra30IIa3MEHHOTO COCTOAHUS B «BakyymMHoM» mipenene (T 0, p [J 0). [Honsrue ¢
«JIECTHHULIE» HWOHU3AIMH M O «TEPMOAMHAMHMYECKOM  CIEKTpe» Jiusd  JuddepeHnnanbHbIX
XapakTepuCTUK. [loHATHE O «IONMHE HEWACATBHOCTH» U TPEX THUIMAX: TEPMUYECKOM HOHHU3ALHH,
HMOHU3ALIMYU IaBJICHUEM U HOHM3ALUU Pa3PEKEHUEM.

2. JlebaeBckoe mpudnmxenue. Jlebaesckuit pamuyc rD. @opmynst ans 1D, OF, 0P, U, OO0, 00, €
cllydae OJHO- U MHOTOKPaTHOM roHu3auu. O01acTh NpuMeHUMOCTH J{e0aeBCKkoro mprOKEHHS.

Kpurepun oneHnBanus
OreHka 3a SK3aMeH:

3a mepBoe 3ajanue CTyAeHT monyyaet ot 0 1o 4 6amioB, 3a Bropoe u Tperhe — oT 0 1o 3 GamioB 3a
KaX/10€ B 3aBHCHMOCTH OT IOJHOTHI NpelIcTaBlIeHHOro oTBera (pemienus). KomumuectBo HabpaHHBIX
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 «ormmuHo (10)» BhICTaBIsAETCS OOy4aroOmIeMycCsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE NPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIMYHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
NPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUsl 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPakTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yJaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT INPUMEHATh IOJyYEHHBbIE 3HAHMS Ha NPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «XOpo1IO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIMPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEN0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIA, €CIIHA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTENIbHOCTH B U3JOXKEHWM MPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOMy4YeHHBIC 3HAHUS 10
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYECHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuajbl, onpeaeasionie NPpoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Omnpoc oOywaromierocsi mo OujeTy Ha yCTHOM 3K3aMEHE HE MpeBBIIIaeT JBYX YacoB. Bo Bpewms
MPOBEICHUS SK3aMeHa (3aueTa) oOydaroIuecss MOTYT MOJb30BAaThCS MPOrPaMMON AMCIUILUIMHBL, a
TaK)Ke KOHCIIEKTOM JICKIUN M Y4eOHBIMHU MOCOOUSIMHU TI0 KYpCY.



