MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepanuu
HAIMOHAJIbHbIN UCCIIENOBATEJIbCKHU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

OU3UKO-TEXHUYECKUHN (PaKyIbTET

YTBEPXIEHO:
Jexan
1O.H. Prokux

Pabouas nporpamma JuCIUTUIMHBI
TepmoauHaMuka
10 HAIMPaBJICHUIO TOATOTOBKHU
15.03.06 MexaTpoHuKa 1 poOOTOTEXHUKA

HamnpasnenHocTs (mpo¢uis) MOArOTOBKHU:
IIpombIlIeHHAS ¥ CHIeNUAJILHASI POOOTOTEXHUKA

dopma o0yueHHs
Ounas

Keanmudukarms
Nnxenep, uHkeHep-pa3padoOTUYHK

['on npuema
2024

COI'TACOBAHO:
PykoBoautens OITOIT
E.N1. bop3enko

[Ipeacenarens YMK
B.A. Ckpunusk

Tomck — 2024



1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Llenbto OCBOCHMSI TUCIUIUTHHEI SIBIISIETCST (POPMHUPOBAHHE CIIEAYIOIINX KOMIETCHIINH:

OIIK-1 CriocobeH ucrnonb30BaTh B MPOhECCHOHATBLHON AEITETbHOCTH OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX W OOIIECHH)KEHEPHBIX TUCIHILUIMH, IPUMEHITh METOABI MaTEMAaTHYECKOTO
MOJIEIMPOBAHUS, TEOPETUUECKUX M IKCIIEPUMEHTAIbHBIX UCCIIEIOBAaHUH;

OIIK-2 CriocoO¢eH BBISBIATh €CTECTBEHHOHAYYHYO CYITHOCThH TPOOJIeM, BO3HUKAIONIUX B
XoJle TpOPEecCHOHATBHON  JESATEIbHOCTH, TPHUBJIEKATh JUISI WX  pemeHus  (usuko-
MaTeMaTHYECKUH armapar ¥ COBpPEMEHHBIE KOMITBIOTEPHBIC TEXHOJIOTHH.

Pesynpraramu OCBOEHUS AMCLUIUIMHBI ABIISIOTCS CICAYIOIIME HHIAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3naer pyHmamMeHTaIbHBIC 3aKOHBI MPHUPOILI U OCHOBHBIC (U3HUYECKHE H
MaTEeMaTUYECKHE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (HU3NYECKHE 3aKOHBI U MATEMATHYCCKUE METOJBI I
pelieHus 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO XapaKTepa

POOIIK-2.1 3Haer METOAMKY BBHISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HUKAIOIIHUX B XO7€ MPO(ECCHOHATHLHOU ACITETbHOCTH, U METOJAUKY IPHUBICYCHUS (DU3UKO-
MaTEeMaTUYECKOro anmnapara 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 X PEIIEHUs

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIIIHOCTB MTPOOJIEM, BOSHUKAIOIINX
B XoJe MNpo(ecCHOHAIbHON NeATeNbHOCTH U NpPHUBIEKATh JUIsi WX pelleHus (U3UKo-
MaTEeMaTUYECKHI anmnapar U COBPEMEHHBIE KOMIBIOTEPHbIE TEXHOJIOTUN

2. 3aga4u 0CBOEHMS JMCIUNIUHBI

— OcBouTs anmapaT TepMOJUHAMUKHU.

— Hayuntbcsi mnOpUMEHATh NOHATUHHBIN anmapaT TEPMOJWHAMMKU IS pELIeHUs
MPAKTUYECKHX 33724 TPO(HeCCUOHATBLHON e TEIBHOCTH.

3. MecTO AUCHUNJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucuunnuza otHocuTes K bioky 1 «/lucuurminael (MOIyIIn)».

JluciumanHa OTHOCUTCS K 00s3aTeIbHON 9acTH 00pa30oBaTeIbHON MPOrpaMMBbl.

4. Cemectp(bI) ocBOCHHS B (popMa(bl) MPOMEKYTOYHON ATTECTALMH 110 AN CHHILIMHE

[IaTe1il cemectp, FK3aMeH

5. BxoaHble TpeOoOBaHMs AJIs1 OCBOCHHS IMCUUILIUHbBI

JIsi  yCHIEMIHOTO OCBOEHHUS JUCHMIUIMHBI TPeOYIOTCS pe3yiabTaThl OOy4YeHHUsS 10
CIEAYIOLIMM JTUCIUILIMHAM: «MaTeMaTuuecKuil aHanus», «Ou3ukay.

6. SA3bIk peanu3anuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO01mast Tpy10eMKOCTh TUCHHUIUINHBI COCTaBiseT 3 3.€., 108 yacoB, U3 KOTOPHIX:
-JIEKIIUH: 28 4.

-npakTuyeckue 3auHaTus: 30 4.

O0BeM caMoCTOATETLHON PabOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.



8. Conep:xkaHue TMCHUILNIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. TepmonnHamMuka Kak Hayka. Merogq U OpeaMET TEPMOJIUHAMHUKH.
Knaccudukanus TtepMoaMHaMUUECKUX mapameTpoB. J[Ba mocrynarta TepMOJMHAMHKH.
OMnupuyeckas TeMneparypa.

Tema 2. Tepmuyeckue M Kallopuueckoe ypaBHeHUs: cocrosHus. uddepenunanbhas
¢dbopMa TepMHUECKOTO YpaBHEHUS! COCTOSHUS MPOCTON cucTteMbl. Tepmuueckue ko3 GUIIMEHTHI.
[loHATHE BHYTpEHHEN YHEPTUH.

Tema 3. YpaBHEHUS COCTOSIHUSI MIEAJbHOTO ra3za. YPaBHEHUS COCTOSIHUSA pPealbHBIX
ra3oB. Kpurtnueckoe cocrosiHue BeliecTBa. BupuanbHas ¢opma TEPMHUYECKOTO YpaBHEHHS
COCTOSTHUS IIPOCTON CUCTEMBI, PUBECHHAs popma.

Tema 4. PaBHOBecHbIe, OOpaTHMble U HeoOpaTumble mpouecchl. [loHATHE TEmIOTH U
pabotel. IlepBblii 3aKOH TEPMOAWHAMUKH. TEMIOEMKOCTH W JApPYyrue KaJlOPUUECKHE
K03 unreHTsl. CBSA3b TEPMUUECKUX U KATOPUIECKUX KOI(D(DUIIMEHTOB.

Tema 5. OcHOBHBIE TEPMOJAMHAMHUYECKHE TPOIECCHl W WX YypaBHeHUs. Pabora B
TEPMOAMHAMHUYECKUX MPOLIECCAX.

Tema 6. HegoctaTku nmepBoro 3aKkoHa TepMoguHaMuku. opMyIupoBKa BTOPOro 3aKOHA
TepMonuHaMHUKH. [IpuHUIMD annabaTH4ecKkoil HEJOCTIXKMMOCTH UM BTOpPOE Hayalo  JUIs
PaBHOBECHBIX IIPOLIECCOB.

Tema 7. Tepmomunamudeckas Ttemmneparypa. TpeTbe Hadaao TEPMOJAMHAMUKHA U
BBIYMCIICHHE SHTPOIIUU PABHOBECHBIX MTPOLIECCOB.

Tema 8. Luknsl. KITJI Termmoeix asurarenei. Hukn Kapro. Knaccuduxkanus tenioBeix
JIBUTaTeNel BHYTPEHHETO CTOPAHMS U X LIUKIIBI.

Tema 9. BTtopoe Hauano [uisi HEpaBHOBECHBIX IpolueccoB. OCHOBHOE YpaBHEHHME U
HEPaBEHCTBO TEPMOJMHAMHUKU. [Tapamokcel, CBA3aHHBIE CO BTOPBIM HaYaJIOM TEPMOJIUHAMUKH.

Tema 10. Crarucrtuueckuit cmbici 3HTponuu. Popmyna bosblmana. DHTponus u
nHpopmarus.

Tema 11. Xapakrepuctnueckue  (QyHKIuH. XUMHYECKHMH  MOTEHIMAN  Kak
XapakTepucTuueckass  (yHKOuUsS B~ CHUCTEMax C  [EPEeMEHHBIM  YHUCJIOM  YacTHII.
TepMoauHaMUYeCKHE NOTEHUHAIBL. TepMOAMHAMUYECKOE PABHOBECUE, EM0 YCTOWUYHUBOCTD.

Tema 12. OcHOBBl TepMOXUMHUHU. TeruioBol d3PGEeKT XUMHUYECKOHW peakIuw,
TepMOXUMHUYECKHE ypaBHEeHHUs. 3akoH ['ecca. Cnencreus 3akoHa ['ecca.

Tema 13. 3aBucUMOCTH TETUIOBOTO A(PEeKTa XMMHUYECKON pEaKIuu OT TEeMIIepaTyphl U
nasneHus. YpaBHeHue Kupxroga. HampaBneHHOCTh XumHueckux peakiuil. M3o6apHo-
M30TEPMUYECKUN U U30XOPHO-U30TEPMUUECKUN MOTECHIUAIBI.

Tema 14. PaBHOBecHE B XMMMUYECKH pearupyrouieil cpene. 3akoH IEHCTBYIOIIMX Macc.
PaboTa xumuueckoit peaknuu (xuMmuueckoe cpoacTBo). [Ipunnun Jle-Ilarense.

Tema 15. Muorodasznsie cuctembl. YcioBus (a3oBoro paBHoBecus. llpaBuno ¢a3
['u60ca. Ypasuenue Knaysnyca-Knaneiipona. ®a3oBbie quarpaMmel.

Tewma 16. TepmoaunaMuka notoka. TeuyeHue B COMIIAX.

Tema 17. Pacu€r TepMoauHaMHUUYECKMX W TEIJIO(PU3MYECKHUX CBOWCTB MPOAYKTOB
CTOpaHHSIL.

9. Tekymmii KOHTPOJIb MO JUCHUILIUHE

Texymuii KOHTpOJIb IO AWCLUUIUIMHE IMPOBOJUTCS IYTEM KOHTPOJI IOCEIAEMOCTH,
MPOBEJICHUSI KOHTPOJIBHBIX PabOT, BHIMOJHEHHS JOMAUIHUX 3aaHuil U Qukcupyercs B dopme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOT'O pa3a B CEMECTP.

OueHouHble MaTepUajabl TEKYILEro KOHTPOJIA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Mudopmarms 06 oOpazoBaTeabHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.



10. Iops/10k NpoBeeHUsS] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTeCTAUM

OK3aMeH B IIITOM CEMECTpe IPOBOAUTCS B IUCBMEHHOM Qopme mo Ouieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX YacTell. [IpomomkuTenbHOCTh SK3aMeHa 1,5 Jaca.

OneHouHble MaTepUalbl Ul MPOBEACHUS NTPOMEKYTOYHOM aTTECTAllMM Pa3MEIICHbI Ha
caiire TI'Y B pasmene «Mudopmanus o0  oOpa3oBarenbHOl  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOOAMYECKOE 00ecIIeueHue

a) DJICKTPOHHBIN y4eOHBINH KypC MO AMCHUIUIMHE B DJIEKTPOHHOM YHHBepcuTeTe «iDOo» -
https://Ims.tsu.ru/course/view.php?id=22338

0) O1leHOYHBIE MaTepHabl TEKYIIEro KOHTPOJS W TMPOMEKYTOYHOW aTTECTAI[UU 10
JUCLIAIIIIMHE.

B) [1man mpakTHYECKUX 3aHIATHI MO TUCITUTIIINHE.

r) Meroandeckue yka3aHusl [0 OpraHU3aluu CaMOCTOSITEIbHON paOOThI CTY/ICHTOB.

12. Ilepeuyenn yueOHoiIi uTEepaTypbl u pecypcoB ceTu UHTepHeT

a) OCHOBHas JIuTEparypa:

— bazapos WN.I1. Tepmoaunamuka. — CII16.: Jlans, 2010. — 377 c.

— KsacuukoB W.A. Tepmoaumnamuka u cratuctudeckas ¢usuka. T. 1: Teopus
paBHOBECHBIX cucTeM: TepmomuHamuka. — M3m. 2, cym. mepepab. u gom. — M.:
Enuropuan YPCC, 2002. — 240 c.

— Kupumun B.A., CerueB B.B., elinanun A.E. Texaudeckasi TepMouHaMuka. — M.:
W3n. nom MOBU, 2016. — 495 c.

— Pymep 1O.B., PeiBkun M. I1I. TepmoanHamuka, cTaTucTideckas (pu3uka U KHHETHKA.
— 2-¢ u3a., uctp. u non. — HoBocubupck: M3n-sBo Hocub. yn-ta, 2000. — 608 c.

— bonrapckuit A.B., Myxaues I'.A., Hlykun B.K. Tepmoaunamuka u tensonepenaya. —
Wzn. 2-e, mepepab. u nom. M.: Beicur. mkomna, 1975 r. — 495 c.

— Pessarun JI.H. COopuuk 3amau mo tepmoanHamuke. — M3n-Bo Tomckoro roc. yH-Ta,

2007 r. - 106 c.

— JlorunoBa A.}O. OcHoBbl xuMnyeckoil TepmoguHamuku. M3n-so MI'TY nMm. baymana,
2012. - 88 c.

— HcaeB C.M. Kypc xumnueckoi tepMmoguHamMuku. M.: Mammnoctpoenue, 1975 r. —
256 c.

0) JOMOIHUTENbHAS TUTEpATYypa:

— AunexkcanapoB A.A., Opnos K.A., OukoB B.®. Temnoduznveckne cBoiicTBa pabounx
BeILIECTB TeriodHepreTuku. CrnpaBounuk. Mocksa, 2016.

— Makapos M.C., Haymkun B.C. TepMonnHamuka u Teruionepeaada: yaueoHoe mocooue.
— HoBocubupck: U3n-so HI'TY, 2021. - 183 c.

— Oxorun B.C., AunekcanapoB A.A. Tabmumbsl TEPMOIUHAMHYECKUX CBOMCTB
xyagareaTos. M: M3marensckuit njom MOU, 2006. — 32 c.

— bazapos W.II. 3abnyxnenus u ommOKu B TepMoauHamuke. — M3a. 2-e ucnp. — M.:
Enuropuan YPCC, 2003. - 120 c.

— Epemun E.H. OcHoBbI xumMuueckoit tepmoannamuku. M3, 2-e. 1978. — 392 c.

— TlonTopak O.M. TepmoanHamuka B ¢puzndeckoir xumMuu. — M.: Beictr. mkoina, 1991.

— Hozapes B.®. Kypc tepmoaunamuku. M.: [Ipocsemenue, 1967 r. — 247 c.

— IlytunoB K.A. Tepmogunamuka / OtB. pen. M. X. Kapanerpsanu. M.: Hayka, 1991. -
376 c.

— JleontoBnu M.A. Beenenue B repmoanHamuky. Ctatuctudeckas ¢usuka. M.: Hayka,
1983. - 416 c.


https://lms.tsu.ru/course/view.php?id=22338

— Tonnaes C.B., 3arpomoB HO.A. OCHOBBI TEXHHUUYECKOW TepMOoAMHAMUKH. W31-BO
Tomckoro nmonutexH. yu-ta, 2009 r. — 224 c.

— Ky6o0 P. Tepmogunamuka. M.: Mup, 1970. — 304 c.

— Jleencon M. A. Xumuueckue peakuuu: TemnoBoit a3 dexT, paBHOBECHE, CKOPOCTh. M.,
Actpens, 2002.

B) pecypchl cetu HTEpHET:

— http://www.chem.msu.su/cgi-bin/tkv.pl

— 3JICKTPOHHBINA BapuaHT yueOHHKa «COOPHHUK 3a/1a4 IO TEPMOIUHAMUKE)
https://moodle.tsu.ru/pluginfile.php/1200873/mod_resource/content/1/PeBsarna3agayHuk.

pdf
— O6mepoccuiickass Cerp Koncymprantllmoc CnpaBounas mpaBoBasi CHCTEMA.
http://www.consultant.ru

13. Ilepeuenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIICH3MOHHOE ¥ CBOOOIHO PaclpoCTPaHsAEMOE TPOTPAMMHOE 00ECIICUCHHUE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Biroyaer MpHIOXKCHHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— y0anyHO AOCTYyIHBIE oOnaunble TexHonoruu (Google Docs, Slnnexc Auck u T.1L.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas OoubMoTeKa (pertozuTopHin) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbsHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks - http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHHYECKOe o0ecreyeHue

Aynutopun 1 IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopun Ais NPOBEACHUS 3aHATUN IPAKTUYECKOIO THUMA, WHAWBUIYAIBHBIX H
IPYIIOBBIX KOHCYJIBTALMM, TEKYHIETO KOHTPOJIS U IIPOMEKYTOYHON aTTECTALINH.

[TomerieHust U1 CaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTeIbHYIO CPEy U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Unudopmanusi o pa3padboTunkax

[TonomapeBa Mapus AHjnipeeBHa, K.p.-M.H., JIOLICHT, HauunonaneHbi
UccnenoBarenbckuit ToMCKkuil TOCYAapCTBEHHBIN YHHUBEPCHUTET, AOLECHT Kadeapsl MPUKIaTHON
ra30BOM JUHAMHUKHU U TOPEHUsT GU3UKO-TEXHUYECKOTO (PaKymbTeTa


http://www.chem.msu.su/cgi-bin/tkv.pl
https://moodle.tsu.ru/pluginfile.php/1200873/mod_resource/content/1/РевягинЗадачник.pdf
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http://www.iprbookshop.ru/
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