MUHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMUSI
POCCHMICKOM ®EJEPAIIMA
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJ[)KETHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICIIEI'O OBPA3OBAHUS
«AHT'YIICKUH T'OCYJAPCTBEHHbBI YHUBEPCUTET»

®U3NKO-MATEMATHYECKHUN ®AKYJBTET

KA®EJIPA__ ®U3HUKA

COI'TACOBAHO YTBEPXKJAIO
PykoBoautens 06pa3oBarenbHON IPOrpaMMBbl JlexaH (hU3MKO-MaTeMaTU4ecKoro (haKyabTeTa
/_Matues A. X. /KynsoyxeB b. C.
or« 12» _ 03 2025 T. or« 14 » _ 03 2025 T.

PABOYASI IPOTPAMMA JAUCLHMITJIMHBI (MOJIY.JIST)

b1.B./1B.01.01 TEPMOANHAMMUWKA KOHAEHCHUPOBAH-
HBIX ITOJYITPOBOJHUKOB

( unoexc oucyununvl no yuebHOMy NIAHY, HAUMEHOBAHUE OUCYUNIUHBL (MOOYIS))

Hanpagiienue noarotoBku (maeucmpamypa)
03.04.02. ®u3uka

HanpasienHocts (npoguis noocomoskit)
Du3uka noIynpoeoOHUKOE

KBanudukarmms BeITyCKHUKA
Mmazucmp

®opma 00yuyeHHs - OuHas

Marac, 2025



1. HEJIU OCBOEHUSA JUCHUITJIMHBI

Llenpro Kypca SBISETCS U3yYCHHE OCHOB TEPMOIUHAMUKHN KOHJIEHCHPOBAHHBIX MOJTYIPOBOI-
HUKOB JIJISl HCIIOJIb30BAHUS TTOJyUYEHHBIX 3HAHUH B BBICOKUX TEXHOJOTHSX. 3/1eCh paccMaTpuBa-
I0TCsI OCHOBHBIE 3aKOHOMEpHOCTH, BhITeKaromue u3 |, I1. u 1l 3akoHoB TepmoanHamuku. Jlekmm-
OHHBIN KypC M MTPAKTUIECCKHUE 3aHATUS IOMOTYT YCTAHOBHUTH CBSI3b MKy TEPMOJAMHAMUYECKUMU
BenuurnHaMu. Oco0oe BHUMAaHKE aKIICHTHPYETCSl Ha HEKOTOPBhIX TEPMOAMHAMUYECKUX pacyeTax,
KOHIIEHTpAIUH J1e(PeKTOB B TBEP/BIX TENAX, a TAK)Ke HAa MH(POpPMAIIHH, TTOJTyIeHHON U3 TUarpaMmm
COCTOSIHUSL.

B pesynbrare uzydeHus AUCHUILIUHBI CTYICHTHI JIOJKHBI 3HATh:

1. moBeneHwe TEPMOJAMHAMHYECKUX BEJIMYMH MPH BO3ACHCTBUU PA3IMYHBIX BHEIIHUX (DaK-

TOPOB.
2. TIOBEACHHE MaTEPHAJIOB B PA3IMYHBIX YCIOBHIX, YTO JAET BO3MOXKHOCTh M30€KaTh OIIU-
OOK, CBSI3aHHBIX C HE3HAHWEM TEPMOJIMHAMUYCCKUX (DAKTOPOB.
3. cTemneHb MPOTEKAaHUs XUMUYECKON PEaKIliy, PaCCUUTATh KOHIICHTPAILIHIO 1e(PEKTOB.
W3naraeMplil Kypc JaeT BO3MOKHOCTb KOMOMHHUPOBATh METO/bI KJIACCUUECKON TEPMOIMHA-

MHKH ¥ CTaTHCTHYCCKOU (1)I/ISI/IKI/I, YTO SABJIACTCS IECPCIICKTUBHBIM CPCACTBOM HUCCICAOBAHUA KPHU-
CTaJlJIOB.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII MATUCTPATYPBI

Jucnumimza «TepMoauHaMuKa KOHIEHCUPOBAHHBIX IMOJIYIPOBOJHUKOB» BXOIUT B IAKET
muciuminH 6inoka b1.8.J1B.01.01, ¢popmupyronmx pyngamentaabHoe 00pa3oBaHUE MarucTpoB
no Harnpasienuto 03.04.02 ®dusuka. [Ipoduns «Pusnka noaynpoBogHUKoB». B Tadmn. 2.1 npuse-
JICHbI Ha3BaHMsI MPEIMETOB U Pa3/eioB, KOTOpble HEOOXOAMMO YCBOMTD Ul W3YYEHUS AUCLH-
MIMHBL « TepMoIMHaMHUKa KOHJAEHCUPOBAHHBIX CPEI».

Jucnunimza « TepMonrHaMyKa KOHACHCUPOBAHHBIX CPE SIBISIETCSI OCHOBHOM ISl U3yde-
HUS JUCUMIUINH: «DU3HKU TOTYNIPOBOIHUKOBY, « DU3UKO-XUMHUYECKHE OCHOBBI TEXHOJIOTUH TO-
JYTIPOBOJHUKOBBIX MaTepuanoB», «PHU3MKa MOJyHIPOBOJIHUKOBBIX MPUOOPOB», KOTOPbIE YUTa-
I0TCS ApAJUIETIbHO UJIH MO3KeE.

B Tabn. 2.1, 2.2 npuBeneHbl Ha3BaHMs MPEIMETOB M Pa3/ieioB, KOTOpble HEOOXOIUMO
YCBOUTB ISl U3yYEHHUSI TUCHUILIUHBI « TepMoAMHAMUKA KOHJIEHCUPOBAHHBIX CPEI.

CBs3b JMCHHUILVINHBI € NPEAIICCTBYIOIMMH M CIUIIIMHAMH
U CPOKM MX H3yYeHHUS
Tabumna 2.1
JucuunimHel, npeanecTByonme TucuuIuinae « TepMoinHaMuKa KOHEHCUPOBAaHHBIX
cpen»
ByzoBckuii kypc pusuku
By30Bckuii MaTeMaTUKH
®U3NYECKUE OCHOBBI BaKyyma
Marepuasl 3J1€EKTPOHHONU TEXHUKH

AIWIN|F-




Ces3b AUCHUIIIINHBI «TepMozmHaMmca KOHACHCUPOBAHHBIX
MOJIYIIPOBOAHUKOB» CO CMEKHBIMU NUCHUIIJIMHAMMU

OcHOBBI BakyyMa

Taauua 2.2

Hucuunnuna Pa3nenbl, 3HaHUE KOTOPBIX HEOOXOIUMO MPU U3YUYEHUU

JCLIUIIUHBI
®duznka OCHOBHBIE MOCTYJIaThl U MOJOKEHHUSI KBAHTOBOW TEOPUHU; TYHHEIb-
KOHJICHCHPOBAHHOTO | HBII 3(h(eKT; cTpoeHne atomMa U CBS3b C MEPUOAMUECKON CHCTEMOM
COCTOSIHUS aneMeHTOB MeHjieneeBa; BBICOKOTEMIEpATYpHAsi CBEPXIIPOBOIU-
MOCTb M IIPOCTEUIIINE YCTPOKCTBA HA €€ OCHOBE

dusnyeckue OcHOBBI (U3HKH BaKyyMa, TEJIa; IPUHIIUAIIBI © METOJIBI €r0 MOIyde-

HU.

duznka
MOJyIIPOBOJHUKOB

Teopernueckne OCHOBBI (DU3MKH MOJTYNPOBOJAHUKOB, KBAHTOBBIE
O0O0BSICHEHHUS BCEX NPOLIECCOB MPOMCXOAIIUX B HUX IPU BHELIHUX
BO3AeHcTBUAX. Kitaccudukamnus TBepAbIX TeN Ha METAJLIBI, ITOJIYTIPO-
BOJHUKH U JAUDJIEKTPUKHU; OCHOBHBIEC DJIEKTPUYECKHUE, MATHUTHBIC U
ONTHYECKUE CBOMCTBA TBEPABIX TEJ, MEXaHU3MBI IIPOTEKAHUSI TOKAIO

OU3NKO-XUMUYECKUE
OCHOBBI TEXHOJIOTHH
MOy POBOIHUKOBBIX
MaTepUajoB

MeToibl SKCIIEpUMEHTAIBHOTO TIOJYYCHUSI U HMCCIICIOBAHUS Tapa-
METPOB M XapaKTEPUCTHUK MATEPUAIOB, TBEPIOTEIHHOW, HAHOAJICK-
TPOHUKH. TEXHOJIOTHS U3rOTOBJICHHS JIEMEHTOB JICKTPOHHOM TEX-
HuKkd. OCHOBHBIC TEHICHIIUY PAa3BUTHSI AJICKTPOHHONH KOMITOHEHTHON
0a3nl

3. PE3YJIbTATBI OCBOEHUSA JUCHUIIJINHbI « TEPMOJAUHAMMUKA
KOHAEHCHUPOBAHHBIX CPE/l»

[Tpouecc m3y4yeHHs] QUCUMILIMHBI HamnpaBieH Ha (OPMHPOBAHUE AJIEMEHTOB CJEIYIOIINX

komnereHmi B coorserctBun ¢ ®I'OC BO no naHHOMY HanpaBlIEHUIO:

e U CBA3U MCIKIY HUMU

Taoauma 3.1
Kon HaumenoBanue WNHnukaTop AocTUX)eHus B pe3synbrare ocBOeHUs AUCIH-
KOMIIE- | KOMIICTCHI[UH KOMITIETCHITUN TTUHBI 00YYaAIOIIUNACS H0JIAKEH
TEHLUU (3axpennienHuvlil 3a OUCYUNIUHOLL)
VK-1 CucremHoe u NJIKyxk-11 AHanmu3upyeT po- | 3HATh OCHOBBI MOJICKYJISIPHOM
KpUTHYECKOE OJIEMHYIO CUTYaIUIO KaK CH- (U3HUKY ¥ TEPMOJUHAMUKHU U
MBIIIJICHUE CTEMY, BBISBIISISI €€ COCTABJISIFO- | METOJIbI CHCTEMHOTO U KPUTH-

YECKOr0 aHaJIN3a;
YMeTb NpUMEHSATh METO/IbI CH-
CTEMHOI'0 ITOJIX0J1a U KpUTHYE-
CKOTO aHaJin3a MpOOJIEMHBIX
CUTyaluH;

Baagers wMeroposorueit cu-
CTEMHOI'O U KPUTUYECKOTO aHa-
au3a IpoOJIEeMHBIX CUTYIIUH.

UK vyk-1-2. Ucnonb3yer ecre-
CTBECHHO-HAYYHBIC 3HAHUS IPU
OOBSICHEHUH  SKCIIEPUMEHTOB,
pereHus: npodecCHOHATBHBIX
3a/ad.

3HaeT: UCTOUYHUKHU U dJIEK-
TPOHHBIE 0a3bl JAHHBIX JIJIS T10-
ucka Tpedyemoit nudopmaru
YMeeT: BHISBIISTH POOIIEM-
HBIE CUTYyAaIlUU, UCIIONIB3YsI Me-
TOJBI aHAJIK3a, CHHTE3a U a0-
CTPAKTHOT'O MBIIIJICHHSL.




Bananeer: Mmeromamu paboTHI ¢
UCTOYHUKaMU  HWH(DOpMaIHH,
BKJIIO4Hass TEXHOJIOTMU IIOHCKa
CHECIUAITM3UPOBAHHON UH(OP-

MAallu
[K-1 Hayuno-uccme- | UKk 1 3Haer:
JIOBaTEIIbLCKAs CaMOCTOSITETIbHO CTaBUTh KOH- METOABI M CIIOCOOBI TOTyYeHHUS
JeSITeNbHOCTh KpETHBIC 3aJ]a4il HAyYHBIX HCCIIe- [  0c000 YMCTBIX MaTEpPHAJIOB,

JIOBaHUH B O0JIACTH TEOpEeTHUE-
CKOH W DKCIIEpPUMEHTATBHON (PH-
3WKH; MOJ0UpaTh MareMaTHye-
CKHH ammapaT ¥ CaMOCTOSITENTEHO
pemaTs pa3IuyHbIe 33/Ia49H Hayd-
HBIX HWCCJICJIOBAHUMN, HUCIONB3YS
CTaHAApPTHBIC AJITOPHUTMBI pelIc-
HUS, OOBICHATH (BBISABIATH |
CTPOUTH) TUIIMYHBIE MOJETH pe-
IIEHUs] TOCTAaBJICHHOW 3ajauu
WCCIIETIOBAHNS; OTICHUBAThH U3Me-
HEHUS B BEIOpaHHOH 00JIacTH UC-
CJICIOBaHMSI B CBS3M C HOBBIMH
JTAHHBIMU, TTOJTY9eHHBIMHA U3 Pa3-
JUYHBIX UCTOYHUKOB

Ymeer: paboTath C COBpEMEH-
HBIMU HAyYHBIMH YCTaHOBKAMHU
MO0 OYUCTKE TONTYIIPOBOTHUKO-
BBIX JICMEHTOB, ITOyYCHUIO
MHOTOKOMITOHETHBIX TOITYIPO-
BOJIHUKOBBIX MaTE€PUANIOB.

Baaneer:

HaBBIKaMH MPOBeACHUs (u-
3UKO-XUMHUYECKHNX UCCIIEIOBA-
HUH TOIYITPOBOTHUKOBBIX MaTe-
pHAJIOB;

4. CTPYKTYPA JUCIHHUIIVINHBI

Taoauna 4.1

Bunsl yueOHoI paboThI Bcero uac/3au. ex.
KonrakTHas pa6ora (Bcero) 64/1,8

Jextuu (JT) 32/0,9
[Tpaktueckue 3anstus (I13) 32/0,9
CamocrosiTesibHasi padoTa (Bcero) 53/1,5
ITonroroBka K NpakTUYECKUM 3aHATHIM 26/0,7
KonTpoJb camocTosiTe/IbHOMH padoThI 27/0,7

Bun otuetHOCTH JK3aMeH

OO0mas Tpy10éMKOCTD 144/4

5. COAEP/ KAHUME JUCHUIIJINHBI

Tabauna S.1 ‘
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PA3JEJ |. OCHOBHBIE ITIOHATUA TEPMOAUHAMUKHU | 10 16 26 | 44
1.1 TlonsiTHe TEMIOTHI 2 2 8 4
1.1. TepMoguHaMUYECKHUE BEIMYMHBI. TeIIOEMKOCTb. 4 4 8 8
1.2. 1, I, Il nHagana TepMoIMHAMUKH 4 4 10 8
PA3JIEJI I1. PACTBOPBI 16 16 26 | 48
2.1. IlonsiTHE PACTBOPOB. 2 2 8
2.2. Tunbl pacTBOPOB: Ta3000pa3HbIE, KHUIKUE U TBEP/IbIC 2 8
2.3. CocraB pacTBOPOB: IByX KOMIIOHEHTHBIX, TPEX KOMIIOHEHTHBIX 6 10 12
¥ MHOTO KOMITOHCHTHBIX. KOHIIEHTpaIus pacTBOpPOB.
2.4. ineanbHble peryisipHble U KOHIIEHTPUPOBAHHBIE PACTBOPHI 6 6 12
PA3JIEJ I11. JE®@EKTbI 6 4 28 14
JleheKThl KpUCTAIIIIOB M UX THIIBI 2 2 14 4
Kontpons nedexton 2 2 14 4
Hroro 32 32 40 | 106

5.2.JIeKIIMOHHBbIE 3aHATUSA

Tao6auna 5.1

Ne
n/n

Homep
JIEKIMHU

HaumenoBanue pas3aeiia 1 TEMbI JUCHUIIIMHBI

1

2

3

PA3JIEJI 1. OCHOBHBIE IOHATUA TEPMOJINHAMUKU

Tema 1.1. IIpeamer TepMOaIMHAMUKHN KOHJIEHCUPOBaHHBIX cpen. [lepBoe
HA4aJo TEPMOAUHAMMKHN. BHYTpEHHS 3HEPTUs NIEATBHOTO ra3a u TBEPIOTo
Tena. DHTAIbIUS U ee GU3HUECKUN CMBICTT

Tema 1.2. TemmoeMKoCTb IIpH IOCTOSIHHOM JABJICHUU U o0BEME.

Tema 1.3. O6paTumbie 1 HEOOpAaTUMBIE, CAMOIIPOU3BOJIbHBIE U HECAMOIIPOU3-
BOJIBHBIE TEPMOAMHAMMUYECKHE Tpolecchl. @OpMyIMpOBKa BTOPOro Hayasa
TEPMOJUHAMUKHU

Tema 1.4. H3meHenue 3HTponuu npu (a3zoBBIX MPEBpaICHUSIX. DHTPOIUSI
Ip1 HeoOpaTUMOM IIpolecce

Tema 1.5. CBO6OIIHaH SHEPTHUd CUCTCMBI IIPHU ITOCTOSIHHOM o0BeMe U JaBJIC-
Hund. COOTHOIICHHS MCXKAY HEKOTOPBIMU TCPMOAWMHAMHWYCCKHMH BCIUYN-
HaMH

Tema 1.6. CraTucTudeckas HHTEPIPETALMS SHTPOIUU. DHTPOIIHS CMEIIECHUS
pacTBOpOB (KOH(GUTYpaIMOHHAs ). DHTPOMHS KOJIeOATETLHOTO JIBUKCHHUSI

Tema 7. DkcriepuMEHTAIBHOE ONPEEIICHUE SHTAIBIIMY U SHTpOIUU. Tperbe
HA4aJI0 TEPMOIMHAMUKHI




Tema 8. TepMonrHaMuyeckue NOTEHLMAIBI U PABHOBECHUS B 3aKPBITHIX U 3a-
KpBIThIX cuctemax. ITocrynar [Inanka u cinencTBus TpETbEero Havajla TEepMO-
nuHamuku. TepMonnHaMudeckue noreHuuansl. CBsa3b MEXYy HUMU, UX MPO-
U3BOJHbIE

Tema 9. Xumunueckuil noreHuuan. XuMU4YecKkoe paBHoBecue. KOHCTaHThI Xu-
MHUYECKOTO PaBHOBECHSI

Tema 10. [TonsiTue TepMoguHAMUYECKOTO CpoIcTBa. Mepa cpocTBa 1o I'ub-
6cy u I'enpmrospily BeluuciieHue napuuanbHbIX MOJIBHBIX BEJIMYHH.

PA3JIEJI I1. PACTBOPBI

Tewma 1. UneansHbie pacTBophl. HenmeanpHbie pa30aBIeHHBIC PACTBOPHI.

Tema 2. KoHueHTpaoHHble pacTBOpbl. M30bITOUHBIE TEPMOANHAMUYECKIE
BennuuHbl. KBazuxumuueckas TpaKTOBKa pacTBOPOB

Tema 3. [IpuMeHeHnEe KBa3UXUMUYECKON TEOPUH K UCATbHBIM U PETYJISIPHBIM
pactBopam. Pa30BbIe paBHOBECHSI

Tema 4. DHTpONUS MIABJICHUS MOTYIPOBOAHUKOB. Jlnarpamma sHepruu [ 'u6-
Oca — cocTaB JJisl IBYX KOMIIOHEHTHBIX CUCTEM

Tema 5. ®dazobie npeBparienus. PazoBble MepexoAbl NEPBOrO U BTOPOTO
pona. JluarpaMMel pa30BOTO paBHOBECHS (IMarpaMMbl cocTostHus ). [IpaBmiio
¢da3 ['nb6ca

Tema 6. DOBTexTHueckas peakuus. IleperekTuyeckas peakuus. IBTETOUIHAS
nuarpamma. Jluarpamma Juist KOHIPYSHTHOTO U MHKOHIPY3HTHOIO TUIABJICHUS
MeractabunpHas (aza. DMIUPUYECKUE COOTHOIICHUS, XapaKTEPHU3YIOIINE
IBTEKTHUYECKYIO TOUKY

10

10

Tema 7. YpaBHeHUE KpUBOW JMKBUIYCA ISl UACAIBHOTO pacTBopa. Pacuer
KpHUBOI1 TuKBHIyca. PacTBOpUMOCTh KOMIIOHEHTA B pa3HbIX (hazax

Tema 8. bunapusie cuctemsl 3nemeHToB |l 1 V rpynn. CBoGoHas 3Heprus
OuHapHbIX cucteM. CpaBHEHHE AMAarpaMM COCTOSIHUSL pa3IMYHOro TUIA

11

11

Tema 9. HpI/IMeHeHI/IC AuarpaMm COCTOSHUA JJI TOJTYYCHHA MOHOKPHUCTAJIJIOB
1 TOHKUX IINICHOK TBEPABIX PaCTBOPOB. Bnusuue MMOJIOKKH U MaT€puajia pac-
TBOPHUTCIIA HA IMPOLCCC )KH}IKOCTHOfI OIMUTAaKCHUH

PA3SJIEJL 1. JIE®EKTBI

12

12

Tema 10. [ledexTsl B kpucTamiax. 3aKoH JeHCTBYIOINX Macc U 3 (EeKTUBHBIE
napaMeTpbl KOHCTaHT paBHOBecHs. KOHCTaHTBI paBHOBECHS C YYETOM IpO-
11ecca MOHU3aLUU

13

13

Tema 11. Dueprust @epmMu — XUMHUUECKHUI MOTEHIIMAT 3JIEKTPOHOB B TBEP/IbIX
Tenax. YCIOBHS JJIEKTPOHEHTPanbHOCTU. JJOHOPBI M aKLeNnTopbl. 3aBUCH-
MOCTb KOHLIEHTPALIUK IPUMECH OT TeMIEepaTypbl. Accoranuu 1e(eKToB, UX
KOMIUIEKCBI B 2JIEMEHTAPHBIX NTOJIYIPOBOJAHUKAX T€pMaHUs U KPEMHHUS

14

14

Tema 12. 3akoH IEUCTBYIOMMX MacC JIsl KOMIUIEKCOB. Pacuer KOHIleHTpauuu
KOMIUTIEKCOB 0e3 yuera nonuszanuu. JlegexTsl B repManuu U kpemHun. Hapy-
meHust crexuoMerpuu. [edextsr. O01Iee ypaBHEHHE, ONMHACHIBAIOIIEE 3aBUCH -
MOCTb PaBHOBECHON KOHIIEHTPAIIUU AePEKTOB HECTEXHOMETPHH B KpPHCTaJLIe
OT TEeMIEPaTypPhl U JaBICHUS

15

15

Tema 13. OroOpaxkeHre HapylIeHUs CTEXHMOMETPUH Ha IUarpaMMax COCTOS-
HudA. TepMOJIMHaMHMKa NOBEPXHOCTH pa3zeia. DJIEMEHThl TEOPUU TTOBEPXHO-
CTH pazfena. YpaBHeHHe ajcopOuun ['n60ca. Biusnue aucnokanuii Ha pac-
TBOPUMOCTh IIPUMECHBIX aTOMOB. BHelIHee 1 BHYTpEHHEE FeTTEPUPOBAHNE.
JIBe cxembl (popMupoBaHUs BHYTpEeHHeEro rerrepa. Ilpernenurarsl.

16

16

OB30OPHA JIEKIIMA

ITponoskenne Tabauna S.1




12 12 Tema 10. ledexTsl B kpucTaiuiax. 3aKoH IEHCTBYIOINX Macc U 3P PeKTUBHbIE
napaMeTpbl KOHCTaHT paBHOBecus. KOHCTaHTBI paBHOBECHSI C y4€TOM IIpoO-
11ecca MOHU3aLUU

13 13 Tema 11. DHeprus @epmMu — XUMHUYECKUH TTOTSHITHAT 3JIEKTPOHOB B TBEPIBIX
Tenax. YCIOBHS 3JIEKTPOHEHTPaIbHOCTU. JIOHOPBI M aKLENTOphl. 3aBUCH-
MOCTb KOHLIEHTPALIUU IPUMECH OT TeMIlepaTypbl. Accoluanuu Ae(eKToB, ux
KOMIIJICKCHI B 3JIEMEHTAPHBIX HOJTYIPOBOIHUKAX T€PMAHUS M KPEMHHUS

14 14 Tema 12. 3akoH IEMCTBYIOIIMX MacC /i1 KOMIUIEKCOB. PacyeT KoHLIEHTpaluu
KOMIUIEKCOB 0e3 yuera nonmu3anuu. Jledexrsl B repmannu u kKpeMuuu. Hapy-
nienust crexuometpuu. Jledexror. O61iee ypaBHEHUE, OMUCHIBAIOIIEE 3aBUCH -
MOCTh PaBHOBECHOM KOHIIEHTpaIUU JAe(PEKTOB HECTEXUOMETPHH B KpUCTAJLIE
OT TEMIIEPATYPHI U IaBICHUS

15 15 Tema 13. OrtoOpakeHre HapyIIeHUs CTEXMOMETPHH HA IUAarpaMMax COCTOS-
Hus. TepMoauHaMuKa OBEPXHOCTH pasjiena. DIEMEHTbl TEOPHH MTOBEPXHO-
CTH pasfena. YpaBHeHue ancopouuu ['m66ca. Binusiaue nmucnokanmii Ha pac-
TBOPUMOCTH MPUMECHBIX aTOMOB. BHelllHee 1 BHYTpeHHee reTTepupOBaHue.
JIBe cxembl popMupoBaHUsi BHYTpeHHETO rerrepa. [lpenenurarsl.

16 16 OB30PHAS JIEKIIUA

5.3 lIpakTyeckne 3aHATHS

4-oii cemecTp Tabauna 5.2
Ne
w/n Homep 3ausiTus HaumenoBaHue pasaesa
PA3JEJ 1. OCHOBHBIE ITIOHATUS TEPMOJIUHAMUKHA
1 1 Pemenne 3amau: 1.1, 1.2, 1.3
2 2 Pemenne 3amau: 1.4, 1.5, 1.6
3 3 Pemenne 3agau: 1.7, 1.8, 1.9
4 4 Pemrenne 3agau: 1.10, 1.11, 1.12
5 5 Pemrenwne 3agau: 1.13, 1.14, 1.15
6 6 Pemenne 3amau: 1.16, 1.17, 1.18, 1.19
19 7 Pemrenne 3agau: 1.20, 1.21, 1.22
8 8 Pemenne 3amau: 1.23, 1.24, 1.25, 1.26
9 9 Pemrenue 3agau: 1.27, 1.28, 1.29
PA3JAEJ I1. PACTBOPBI
10 10 Pemenne 3amau: 2.1, 2.2, 2.3
11 11 Pemenne 3amau; 2.4, 2.5, 2.6
12 12 Pemenne 3agau: 2.7, 2.8, 2.9,2.10
PA3JIEJI 1. TE®EKTBI
13 13 Pemtenne 3agaun: 3.1.
14 14 Pemenue 3amaun: 3.2.
15 15 [Tponomkenne penieHus 3aaayuu 3.1
16 16 3adeTHOE 3aHATHE
Oo01ee yncI0 yacoB 32

6. YYEBHO-METOJUYECKOE OBECIEYEHUE CAMOCTOSTEJBHON
PABOTHI CTYAEHTOB. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O
KOHTPOJISI YCIEBAEMOCTH, MPOMEXKYTOYHOM ATTECTAIIUA



IO UTOI'AM OCBOEHMUSA JUCHUITVINHDI

HekoTopsie TeMbI BBIHOCSTCS Ha CaMOCTOATEIbHOE U3ydeHue. M3yueHne 3TUX BOMPOCOB
BO3MOXHO C HUCIOJIB30BAHUEM 3JICKTPOHHBIM KypC MUCIUILIMHBI, HATMCAHHOTO CAMHM aBTOPOM
(A.X Marwues).

[lepedeHb TeM, BBIHOCHMBI JUIsi CAMOCTOSITEIILHOM PabOThI PEACTaBIeH B Tabuie 6.1.

6.1. Il.nan camocTosITeILHOI PadoThI CTYI€HTOB

Taoauma 6.1
Bun Pexomennye- | Ko
Tema caMocTosi- | 3agaHue | Masi JJUTepa- | 4acoB
Hel. TeJIbHOM Typa
padoThbI
OHTponus Kojae0aTeIbHOro Hammcanme | H3Y9HTB | DIEKTPOHHBI 4
JBUKCHUS KOHCIIEKTA xkypc TKII
(A.X Matues).
XuMHUeCKUii TTOTeHIMaT. XUMH- | Hamucanne | M3YYATh | DJIEKTPOHHBIH 4
4yecKoe paBHOBecHE. KOHCTaHTHI |  gopcmexTa kypc TKII
XMMHYECKOTO PABHOBECHS. (A.X Marues).
®Da30BbIC IPEBPALICHUS. Harmicanme | H3Y9HTB | DIEKTPOHHBI 4
Da30BbIE NEPEXOJIBI KOHCITEKTA xkypc TKII
IIEPBOTO U BTOPOTO pojaa (A.X Matues).
YpaBHeHue KpUBOH Harn/I”caHHe U3YyYUTh | DJIEKTPOHHBIN 4
JUKBUAYCA JUI UACAIBHOIO PAC- |  koHCHeKTa kypc TKII
TBOpA. (A.X Matue).
Oneprust Pepmu — Harmicanme | H3Y9HTB | DIEKTPOHHBI 4
XUMHUYECKHUH ITOTEHIUAT DJIEKTPO-|  koHCIEKTA kypc TKII
HOB B TBEPJIbIX (A.X Martwues).
TeNax.
Accormarus 1eeKToB, UX KOM- | Hampcanme | M3Y9ATh | DJIEKTPOHHBIH 4
IIJIEKCHI B DJIEMEHTAPHBIX MONY- | koHCIIEKTA kypc TKII
IIPOBOJIHUKAX T'€PMAHUA U KPEM- (A.X Marues).
HUs

6.2. MeToauyeckne yKa3aHusi 0 OPraHU3aliHl CAMOCTOSITEIbHOI padoThI CTY1€HTOB

CTyAeHT, UCTIONB3Ysl AIEKTPOHHOE YueOHOe TTocoOHe, a TaKKe BY30BCKHM yueOHHK 110 Mo-
JEKYJISIPHOM (PU3KKE ¥ TEPMOAMHAMUKE U3y9aeT JaHHBIN MaTepHall U COCTABJISET KOHCIIEKT KOH-
CIIEKTHI B JOMAIIIHUX yCIIOBHUSIX.

6.3. KoHTpo/Ib 0CBOEHUSI KOMIIETEeHIIH

Tabnuua 6.2




Ne Kommerenimm,
mo | Bux kortposnst | KoHtponupyembie TeMbl (pa3aesibl) KOMITOHEHTBI KOTOPBIX
KOHTPOJUPYIOTCS
1 IIpoBepka PA3JIEJI 1. OcHOBHBIE TOHATUS
KOHCIEKTOB | TEPMOAMHAMHKHU
2 [TpoBepka PA3JIEJI Il. PacTBOpHI
KOHCIIEKTOB
3 ITpoBepka PA3IEJI lll. JedexTs
KOHCIIEKTOB

7. ®OHJI ONEHOYHBIX CPEJICTB

N

No o

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

7.1. IlpumepHbIii IepeYeHb BONPOCOB, BBIHOCUMBIX HAa 3K3aMeH

[TepBoe Hayasi0 TEpMOAMHAMUKH. BHYTpEHHSS SHEPrusl UAEaIbHOrO Ia3a U TBEPOTro Tea.
OHTanbnus U ee GU3NYECKUN CMBICI.

TemnnoeMKoCTh NpU MOCTOSIHHOM JABJIEHUU U 00bEME.

OOpatumbie 1 HEOOpaTUMBbIE, CAMOIIPOU3BOJIBHBIE U HE CAMOIIPOU3BOJIBLHBIE TEPMOINHA-
Mu4eckue npoueccbl. PopMyIHpoBKa BTOPOTo Hayana TEPMOIMHAMUKH.

H3meHeHune sHTpoIuu MnpH (Ha30BbIX MPEeBpAIICHUSIX. DHTPONHUS IPU HEOOPATUMOM TIPO-
ecce.

CBoOo1Hast PHEPTHS CUCTEMBI IIPU MOCTOSIHHOM 00BbEME U JJaBJICHUH.

CooTHoIIeHNs MEX 1y HEKOTOPBIMU TEPMOJAMHAMUYECKUMU BEIMUYNHAMH.
CraTtucTudeckas HHTEpHpeTalys SHTPONMUU. DHTPONHS CMEIIEHUS! PacTBOPOB (KOHUTY-
panyoHHas).

OHTponHs KoieOaTeIbHOro JBUXKEHUS.

OKCHepUMEHTAIbHOE OIPEIeIeHUE SHTAJIBIINN U SHTPOIINH.

Tperbe Hauaa0 TEPMOAVMHAMHUKH.

TepMoanHaMHuyeCcKue MOTEHIIUANBI U PABHOBECHSI B 3aKPBITHIX M 3aKPBITHIX CUCTEMAX.
[Toctynar I1naHka u caeACTBUS TPETHETO HaYalla TEPMOJNHAMUKH.
TepMmoanHaMuyeckue noreHuuanbl. CBs3b MEXAY HUMH, UX POU3BOIHBIE.

XVMHYECKUI NMOTEHIHAI. XUMHUYECKoe paBHOBecHe. KOHCTaHTBI XMMHUYECKOTO paBHOBE-
cusl.

[TonsiTve TepMOAMHAMHYECKOTO cpoacTBa. Mepa cpozctsa o 'n66cy u I'enbMromnbiry
Brruncnenue napuuanbHbIX MOJIBHBIX BEJTUYHH.

Nneansabie pacTBOpHl. HenneansHbie pa30aBiIeHHbBIE PACTBOPHI.

KonueHTpanuontslie pacTBOphI. M30bITOUHBIE TEPMOIUHAMUYECKHE BETUYNHBI.
KBazuxumuueckas TpakTOBKa pacTBOPOB.

[TpuMeHeHrEe KBa3UXUMHUYECKOW TEOPUH K UACATBHBIM U PETYJIIPHBIM PACTBOPAM.
®a30BbIE pAaBHOBECHS.

OHTpoNUs MJIaBJIEHUS NOTYIPOBOIHUKOB. [lnarpamma suepruu I m60ca — cocTtas J1st ABYX
KOMITOHEHTHBIX CUCTEM.

®a3o0Bble npeBpanicHus. Pa3oBble EPEXO0/IbI IEPBOTO U BTOPOIO POJa.

Juarpammsl a3oBoro paBHOBecus (nIuarpammel coctosiHus). [IpaBumo ¢a3 I'u60ca.
OBrekThueckas peakuus. [leperexkTuueckas peakuys. OBTETOMIHAs UarpamMmma.
Jnarpamma Jist KOHTPYSHTHOT'O M MHKOHTPYSHTHOTO TU1aBiieHus MetactabunbHas dasa.
OMIUPUYECKUE COOTHOIIEHUS, XapaKTEPU3YIOINE IBTEKTUUECKYIO TOUKY.

YpaBHeHUE KPUBOW JTMKBUIyCa ISl UIE€ATBHOTO pacTBOPA.

Pacuer xpuBoli muKBHAYyCA.

PacTBoprMOCTbh KOMIIOHEHTA B pa3HbIX (hazax.



31. bunapusie cuctemsl 3neMeHToB |1 1 V rpynmn. CBoGogHas Y3HEPTHS OMHAPHBIX CUCTEM.

32. CpaBHEeHHE TUarpaMM COCTOSIHHSI PA3JTUYHOTO THIIA.

33. IlpuMeneHue nuarpaMM COCTOSTHUS JJIsl TIOJyYEHUS! MOHOKPUCTAIIJIOB U TOHKHUX IUJICHOK
TBEPJIBIX PACTBOPOB.

34. BausHue MoAIoKKU U MaTepuasa pacCTBOPUTEIIS Ha MPOLECC KUIKOCTHON SMUTAKCHH.

35. JledexThl B KpUCTAILIAX.

36. 3akoH AeilicTByOIMX Macc U 3 (PeKTUBHBIE TapaMeTPbl KOHCTAHT PAaBHOBECHS.

37. KoHCTaHTBI paBHOBECHS C YYETOM IPOLIECCa HOHU3AIUH.

38. DOueprust PepMu — XUMUUECKHI TOTEHIIMAT SJIEKTPOHOB B TBEP/BIX TeJaX.

39. YcnoBus 3neKTpOHEUTPATLHOTH. JIOHOPHI U aKIIETITOPHI.

40. 3aBUCHMOCTb KOHIIEHTPALIMK IPUMECH OT TeMIIepPaTyphl.

41. Accoumnanus 1e(heKTOB, X KOMIUIEKCHI B 3JIEMEHTAPHBIX MOJIYIPOBOJIHUKAX TePMaHUS U
KpEMHUSI.

42. 3ak0oH NEHCTBYIOMMX MacC Ui KOMIUIEKCOB. PacueT KOHIIEHTpaIluu KOMIUIEKCOB 0e3
y4eTa MOHU3AIHIH.

43. JledexTsl B repMaHuy ¥ KpeMHuu. Hapymenus crexuomerpu. JleexTs.

44. Ob1ee ypaBHEHHUE, OMKICHIBAIOIIEE 3aBUCUMOCTh PABHOBECHON KOHIIEHTpALUU J1e(heKTOB
HECTEXMOMETPHH B KPUCTAJIC OT TEMIIEPATYPHI M TaBJICHUSI.

45. OToOpakeHNe HapYIIEHUS] CTEXHOMETPUH Ha JMarpaMmmax COCTOSTHUSI.

46. TepmoMHAMUKA TTOBEPXHOCTH pa3jena.

47. DneMeHThl TeOpUU MOBEPXHOCTHU pazjena. Y paBHeHHe ancopouuu ['ndoca.

48. BriusiHue AMCIOKAIMi Ha pacTBOPHUMOCTHh NMPUMECHBIX aTOMOB. BHellHee W BHyTpeHHE
reTTepupoOBaHUE.

49. JIBe cxembl popMHUPOBaHUS BHYTpEHHETO rerrepa. [Ipenenurars.

8. YYEBHO-METOAUYECKOE OBECIHHEYHEHHUE JUCHUITIJINHBbI
8.1 MeToanyeckne peKOMEeHIAlMH MPeNnoiaBaTe/ 0

TepmoarHaMuka KOHACHCUPOBAHHBIX CpeJl MpeJICTaBIIsAeT co00i OOIMPHYI0, MHOTOJIHC-
LIUIUVIMHAPHYIO U JIOBOJILHO CJIOXHYIO 00JacTh 3HaHUN. [1o3TOMY, YTOOBI JOHECTH MaTepHal 110
CTyJ€HTa, HEOOXOAUMO YeNSITh 0c000€ BHUMaHHE CUCTEMATUYHOCTH, HAIJISIIHOCTH U JOCTYITHO-
CTH U3JIOKeHUd. B Hacrosiee Bpems (pakTHUECKH CYIIECTBYET MaJlo YYEOHUKOB U MOCOOUH MO
JaHHOM aucuuiuivHe. [1o3ToMy OCHOBHAsI Harpy3Ka JIOXKUTCS Ha JEKUHH. /151 n3ydeHus CTyeH-
TaMH JIaHHOTO Kypca B IPUHIUIIE T0CTaTOYHO 3HAHUE OCHOB MOJICKYJISIPHOM (U3UKHU, TEPMOIH-
HAMUKH, OCHOBHBIX Hauajl CTATUCTHYECKON (DM3UKH U OCHOB BBHICIIEH MaTeMaTHKHU.

8.2 MeToanyeckue peKOMeHIAHHN CTyAeHTaM

JInst u3y4eHus CTyIeHTaMH JaHHOTO Kypca B IPUHIMIIE JOCTATOYHO 3HAHUE OCHOB MOJIe-
KYJIIpHOHM (PU3KMKH, TEPMOJINHAMHKH, OCHOBHBIX Ha4aJl CTATUCTUYECKOM (PU3UKU U OCHOB BBICIIIEH
MaTE€MaTUKH.

Tak xax y4eOHUKOB M y4eOHBIX MOCOOUH MO JAHHOW AMCLUUIUIMHE OYEHb MaJlo, TO OCHOB-
Has Harpy3Ka JIOXKUTCS Ha JIEKIIUU U UX KOHCIIEKTUpOBaHUE. JlJI1 TOMOIHUTEIBHOIO U3YYEHUS U
CaMOCTOSITENIbHON PabOTHI Mpe/yIaraeTcsi UCIOJIb30BaTh PEKOMEHIYEMYIO JIUTEPATYPY.

9. PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas1 iUuTEepaTypa
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