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1. HOACHHUTEJIBHAA 3AIIMCKA

Jucnumunaa “TepmoanHamMuka™ sBISIETCS 0a30BOM B CHCTEME IMOATOTOBKHU
HH)XEHEPOB-IHEPTrOMEHEIKEPOB.

lenb AUCHMIUIMHBI - J1aTh CTyJEHTaM 3HaHUA (PYHJIaMEHTAJIbHBIX 3aKOHOB
OCYIIECTBJICHUSI TEIUIOBBIX IIPOIIECCOB, TEPMOJIMHAMHYECKUX METOJOB aHaln3a
MPOIIECCOB U IIMKJIOB, BBIPA0OTaTh HABBIKUA OIPEICICHUS TEPMOJIMHAMUYCCKUX
XapaKTEPUCTUK MPOIECCOB C PA3IMYHBIMH PAOOUUMH TEJIAMH, TEIIJIOHOCUTEISIMU
MIOCTOSTHHOT'O U IMIEPEMEHHOTO COCTaBa.

3ajgauy JUCIUIIINHEL.

1) 03HaKOMUTH CTYAEHTA C OCHOBHBIMH METOJIaMHU HAOJIONCHUS, U3MEPECHUS U
DKCIIEPUMEHTHPOBAHUS, a TaKXKE COMPOBOAUTH HEOOXOIUMBIMH (HU3UICCKUMU
JEMOHCTPALUSIMH U JJAOOPATOPHBIMU paboTaMu B (DU3NUECKOM MPAKTUKYME;

2) TIPEeNCTaBUTh JJIEMCHTAPHYI0 (U3NYCCKYI0 TEOPHI0 B  aJICKBaTHOMN
MatemMaTudeckod QGopMe ¢ I[eNbl0  HAyYuTh CTYJEHTa HCMOJb30BaTh
TEOPETUYECKUE 3HAHUS JJIs1 PEIICHUS TPAKTUUYECKUX 3a/1a4.

Jns m3ydenus auctuiuinHbl ““TepMmonrHamuka” HEOOXOAMMBI 3HAHHUS B
obmact (U3MKHU, XUMHH, BBICIICH MaTeMaTUKH. B CBOIO ouepenb 3HAHHUSA B
00JIaCTH TEPMOJUHAMHUKHU HCIIOJB3YIOTCA Jlajiee MPU U3YUYEHUU Psjia MPUKIATHBIX
mucuumuinH  (Terutoniepenava; OnekTporexHuka; [Ipon3BOACTBO, TpaHCHOPT U
MOTpPeOJICHHE  TEIUIOBOM  DHEPTHM; ODHEPromoTrpedseHue B 3JaHUIX U
COOPY>KEHUSX ) TIPU KYPCOBOM U JUIIJIOMHOM MPOECKTUPOBAHUU.

B pe3ynbrate nzydyeHus yaeOHON AUCHUIIIMHBI CTYACHT JOJIKEH:

3HaAMb:

— 3aKOHBI TEPMOJIMHAMUKH;

— TEPMOJAMHAMUYECKUE CBOMCTBA M XaPAKTEPUCTUKHU BEILIECTB,;

— IUKJIBI TETJIOBBIX JIBUTATENeH U TpaHCHOPMATOPOB TEILIA;

ymembo:

— paccudThiBaThb  TEPMOJMHAMHUYECKHE  XapaKTEPUCTHUKH BEIIECTB U
MPOIIECCHI IJI UACATBLHOTO U PEaIbHOIO Ta3a;

— PacCUYMTHIBATH IMKJIBI TETUIOBBIX ABUTATEIEH U TpaHC(HOPMATOPOB TeIIa;

— IPUMEHSTh OCHOBHBIE 3aKOHBI TEPMOJAMHAMUKH I PEIICHUS MPUKIIAIHBIX
3aj1a4;

— PpacCUHMTHIBATh  XAPAKTEPUCTUKH COCYIIECTBYIONUX (a3 U MPOIIECCOB
(ha30BBIX MPEBPAIICHUI C TOMOIIIBIO (PA30BBIX AHMATPAMM COCTOSIHUS;

e1a0emb:

— TEPMOJAMHAMUYECKUMU METOJIaMH aHaJIu3a CUCTEeM MpeoOpa3oBaHUsI BUJIOB
SHEPI'UH;

—  TEPMOJMHAMUYECKUM  TMPUHIIMIIOM  CMEIICHUS  paBHOBECHUS IS
MpeACKa3aHusl ONTHUMAJIbHBIX YCJIOBUM TMPOBEACHUS TEPMOAMHAMUUYECKOTO
npoiiecca.

B cooTBeTcTBMM C THMOBBIM yYE€OHBIM IUIAHOM HW3YYCHHUE HCIUATLIAHBI
paccuYMTaHoO Ha 001Iee KOJUYECTBO 4acoB 165. AynmuTopHOE KOJTUYECTBO 4acoB 68,
U3 HUX: JeKkuuu — 34 dJaca, nmpaktuueckue 3anatuss — 18 gacos; mabopatopHbie
3aHsTHS — 16 9acoB.
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2. COIEP KAHUE YYEBHOI'O MATEPUAJIA

1.BBenenne. IlepBblii 3aKOH TEPMOAUHAMHUKHI

DHepreTuka U mytu ee pazputus. Llenas u 3agaun nucuuruinael. [IpenMer u
METOJbl TepMOAMHAMUKU. TepMoauHamMuyeckas cuctema U okpysxaromas Cpena.
[TapameTpbl  cocTOsiHUsS. PaBHOBECHbIE M HEPABHOBECHBIE  COCTOSIHUSI.
PaBHOBECHbIE W HEPABHOBECHBIE  MPOLECCHL.  YPaBHEHUE  COCTOSIHUSI.
TepMoanHaMuueckass MOBEPXHOCTb.

IlepBblii 3aKOH TEPMOJMHAMHMKH KaK 3aKOH COXPAHEHHS W NpEeBpallcHUs
HHEPTUH, €r0 AHAIUTUYECKHE BBIpAXKEHHUS U (POpMYyIUpOBKU. PaznuyHbie BHIIbBI
sHepruu. Temnora u padora - Gopmbl iepenaun >Hepruu. BHyTpeHHss sHeprus u
SHTANBIMS KaK PYHKIUU cocTossHus. PaboTa uamMeHeHus oobema.

2. TepmoamHamuka uIeaJbHOro rasa. CpoiicTBa U IPOLECCHI.
TepmoauHaMuKa ra3oBbIX CMecCel.

VYpaBaenue cocrtossHus Kianenpona. TemnoeMkocTs uaeanpbHOro rasa.
BHyTpeHHss JHEprus, SHTAIBIUSA M JHTPOIMS BEIIECTB B HIACAIBHO-Ta30BOM
coctossHuU. TepMmoguHamMuyeckue TaOmuubl W auarpaMmbl.  OCHOBHBIE
TEPMOJMHAMHYECKUE MPOUECChl (M30XOpPHBINA, H300apHBINA, H30TEPMUYECKHIA,
U30TponHbIi). CpaBHUTENBHBIA aHAIM3 TMOJUTPONHBIX IpoleccoB. Pacuer
[1apaMETPOB COCTOSHUSA M DHEPreTUYECKUX XapaKTECPUCTHUK IIPOLIECCOB 10
TabJIMIaM SHTAJIBIUHN U SHTPOIUH UJICATbHBIX ra30B.

CMmecu wupeanbHbIX ra3oB. CroocoObl 3amaHusg CcOCTaBa CMECH. 3aKOH
HNanbrona. Ilapumansubie paBieHusi. [lpuBenennbie oObeMbl. Kaxkymasics
MOJIEKYJISIpHas Macca CcMecH. l'azoBag mnocTositHHasg cMecu. IlnotHocTs u
TEIUIOEMKOCTh I'a30BOM CMeCU. BHYTpEHHSSI SHEPrus U SHTAJBIINS Ia30BOM CMECH.
OHTpONHUST Ta30BOM CMECU. OHTPOINHS CMELICHMS. OHEPreTUYECKHM aHaIu3
MPOIIECCOB CO cMecsAMH ra3oB. CMmecu peasibHbIX ra3oB. OObEMHBIE U TEIIOBHIC
3¢ (}EeKThI CMEIIEHUs U UX 3aBUCUMOCTb OT MTAPaMETPOB CMECH.

3. Bropoii 3aK0OH TepMOAUHAMHUKHU

dopMyTHpOBKM  BTOPOTO 3aKOHAa TepMoauHamuku. OOpaTtuMmbie U
HEoOpaTUMBbIe ITPOIIECCHI. OcHOBHBIC UCTOYHHUKHU HEOOpaTUMOCTH.
TepmoauHaMuueckue UKIIbI (TIPsIMbIE U 0OpaTHBIE, 0OpaTUMbIE U HEOOPATUMBIE).
Tepmuueckunt k.ar.ga. HMcrounukm temnortsl. IIpsmoi nukn Kapno u ero
tepmudeckuid k... OOpatHbie 1uki KapHO U ero XonoaumibHbIA KO3 (GUIIUEHT.
Teopema KapHo u K.11.1. MPOU3BOIBHOTO OOPATUMOTO ITHUKJIA.

O6o00mennsrii nukn Kapuo. Pereneparus terua. TepmoauHamuyeckue
npoueccsl M Hukiel B T, S- u P, Vv - gquarpammax. TepMoanHaMu4deckasl mkaia
TeMriepatyp. AOCONIOTHBIM HylIb Temmeparyp. 3MeHeHue JHTpOnuu B
HEOOpaTUMBIX TMporeccax. AHAIUTHYCCKOE BBIPAKECHHE BTOPOrO0  3aKoHA
TepMOJMHAMHKHN. Bo3pacTaHWe SHTPONUU HW30JUPOBAHHOW CHCTEMBI. DHEPTHS
TEPMOMEXaHHUECKOW CHUCTEMBI. DHEPTHsl MacChl BEIIECTBA B 00BEME. DHEPrus
teriotel. Teopema ['tou- Cromonbl. Pacuer morepb sHepruu npu HeoOpaTUMBIX
MpolIeccax ¢ UCIOJIb30BAaHUEM TEPMOJUHAMUYECKUX TaOIUIl U AUArPaAMM.
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4. TepMoAUHAMMKA Ta30BbIX INKJIOB

Texuunueckas padora komnpeccopa. OObEMHBIHN K.I1.JI. KOMIIPECCOpA. pacyeT
MOIIHOCTM MPHUBOJA KOMIIPECCOPA W OTBOJAMMOrO MPH OXJIAXKICHHM TEIUIA.
OntuManbHOE pacHpeiesiCcHUE [aBJICHUM IO CTYNEHSM MHOTOCTYIIEHYATOrO
koMmripeccopa. [{ukn razorypOunnbsix ycraHoBok (I'TY) c¢ momBomom Teruia mpu
MOCTOSIHHOM JiaBiieHuH. OTHOIIeHHe paboThl KoMIipeccopa K padoTe TypOUHBI.
Tepmuueckuu k.1.a. nukina ['TY. Hukn ['TY ¢ mogBoxom Temna rpu v = CONSt.

Perenepamus B I'TY. Hukn ['TY npu HeoOpaTUMBIX Mpolieccax CKaTUs U
pacmvpeHrs. AOCOJMIOTHBIA BHYTPEHHUM K.1.J. HeoOpatumoro unukma ['TY.
Beibop  onTuManbHON ~— CTETEHM  TOBBIMICHHWS  JAaBieHus.  [IpuMeneHue
CTYNEHYATOr0 IOJABOJA TEIUIA B LMKJIE, MHOTOCTYNEHYATOIO CXKAaTHUs BO3ayXa.
[Hukn cnoxuoit I'TY npu HeoOpaTUMOM NPOTEKAHHHM IMPOLIECCOB CXKATUA M
pacIMpeHus.

[ukibl nopuIHeBbIX ABUrareneil BHyrpennero cropanus ([IBC). UneanbHbie
mukiel  JIBC ¢ wusoxopubiM (muki  OtT0), u300apHbiM (uukia Juzens) wu
KOMOMHMpOBaHHbIM (LUKJ TpuHKIEpa) MOABOAOM TeIula. TepMHUECKUHA K.II.1I.
IUKIJIOB. MOIIHOCT, M YyJenbHBIE pacxoipl TorumBa. CpeaHee HHIUKATOPHOE
nasienue. [Hukn Ctupnunra. [{ukn bpaittona. [{ukn Dpukccona.

MeToapl CpaBHEHHS TEPMUUYECKUX K.I1.J. 0OpaTUMbIX IUKIOB. MeTo K.I1.1.
B aHAJIN3€ HEOOPATHUMBIX LIUKJIOB.

5. TepmoauHaMuKa peajbHOIO ra3a

TepmoanHaMuuecKkass MOBEPXHOCTh COCTOSIHUSA peabHBIX Ta3oB. Da3zoBbie
nepexonbl. [IpaBumno a3 'n66ca. ®azobie nuarpammsl p, T; p, v; T, s. YcnoBue
ycroiunBocTy (ha3. DazoBble NepexoAbl NPH HEOAMHAKOBBIX JaBIEHUSAX (a3.
VYpaBuenue IloitHTHra. @a3oBbie MEPEXOAbl IPU UCKPUBJIEHHBIX ITOBEPXHOCTSIX
pasnena das.

Kunsimas )uakocTe M CyXOM HachllleHHBbIM map. Bnaxssiid map. CteneHb
cyxoctu napa. Kpurnueckue ycnosus. Ileperpersiii map. lleperperast ;)xuakocTs u
MEPEOXJIAXKICHHBIN nap. TepMHUUecKHre U KaJTOpUUYECKUE CBOMCTBA TBEPABIX TEN U
)kuakocte. Boma u BoasHOW map. AHOManuud  BOAbl. TepMHYECKHE U
KaJIOpUUECKHE CBOMCTBA peaibHbIX ra3oB. Juarpammel h- p, h - T, h - S peanbubix
ra3oB. YpaBHeHue Ban-nmep-Baannca. Tepmomunamuyeckoe momoOue BEMIECTB U
3aKOH COOTBETCTBEHHBIX COCTOSHUM. YpaBHEHHE cocTosiHMs Maiiepa -
boromo0oBa. DMNUpHYECKHE YpaBHEHHS COCTOSHHA. TEIUIOEMKOCTH C , M C y
BossiHOTO mapa. T, s- u h, S - aumarpammel BomsHOTO Tapa. Pacuer m3obapHoro,
U30TEPMUYECKOTO,  HM30XOPHOro,  anMadaTHOro  Mmpolecca W mpolecca
JIPOCCETUPOBAHMS 0 TEPMOJAMHAMUYECKMM TabimuuaM W auarpammam. Pacuer
TEPMOJMHAMHYECKUX CBOMCTB BEIIECTB B ABYX(a3HBIX CUCTEMAaX.

6. TepmoauHaMuKa MOTOKA

OcHOBHBIE TIOHSATHS W OMNpeAeNieHUs. YpaBHEHHE HEPa3phIBHOCTH.
VYpaBHeHHE MABW)KEHUSA. YpaBHEHUE IEPBOTO 3aKOHA  TEPMOJIMHAMUKU ISt
CTallMOHAPHOIO TMOTOKa Macchl. Pacrmonaraemass pa®oTa MOTOKA. TEXHHYECKas
paboTa B MOTOKE M MOJBEACHHOE K MOTOKY Termao. CKOpocTh 3Byka. AnnadaTHoe
UCTEUYCHUE Ta30B U MApOB U3 CYKHUBAIOIIMXCS COIJI. 3aBUCUMOCTb CKOPOCTH
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MOTOKAa M pacxojia ras3a (mapa) yepes CoIuio OT OTHOUICHHS aBJIeHU. AnuabaTHoe
TedyeHue ¢ TperneM. Koadduuuents! ckopoctu u pacxoasl. [Ipuniun oGpamenus
BHEIIHUX BO3JICHCTBUI. Y CIIOBUS Mepexoia yepe3 CKopocTh 3Byka. Coruto JlaBas.
Metoarka TepMOAMHAMUYECKOTO pacdyeTa pa3iudHbIX THIIOB COILI MPU UCTEUCHUN
raza u meperperoro mapa. OCOOEHHOCTH HCTEUEHHs] CyXOrO0 HACBIIICHHOTO U
BJIaKHOTO mapa. [lapameTpsl TOpMOKEHUSI.

[Tporiecchl aaMabaTHOTO W M30TEPMUYECKOTO JIPOCCENUPOBAHHUS U UX
TexHuueckoe npumenenue. Dpdext xoymnsa- Tomcona. MHTErpaibHbIi Ipocces-
abdexr. Temmeparypubie 3¢ dekTsl aauabaTHOTO APOCCETUPOBAHUS PEATHHBIX
ra3oB. Touka naBepcuu. Kpupbie naBepcun B nuarpammax T, p - h,p-h,s-T,s
CMerieHre ra30B U MapoB B MOTOKE U MpH 3anojHeHUun oobeMa. [loTeps snepruun
npu cMemiernu. [Iporeccel B mkekTopax. KoapdunueHT nHxeKuu.

[ukael U TepMHYECKHE K.II.J. TYpOOKOMIIPECCOPHBIX M MPIMOTOYHBIX
OECKOMITPECCOPHBIX  BO3AYIIHO-PEAKTUBHBIX  JBUTATENCH,  IMyJIbCUPYIOIINUX
oeckomripeccopHblx BPJI,  >KMIKOCTHBIX pAKETHBIX JBHUraTesed, sIEPHBIX
PaKeTHBIX ABUTaTeNeH.

7. TepMoauHaMUKA MaPOra3oBbIX cMecel

[TaporazoBbeie cMmecu. BiaxxHbIii BO34YX HACBIIICHHBIA W HEHACBHIIICHHBIN.
TeMmeparypa TOUkH pochkl. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXXHOCTh. MaccoBoe
W MOJIBHOE BJIArocoAepkKaHue. ODHTAJIbIUS W SHTPOINMS BJIAXKHOIO BO3ayXa.
CreneHb HachllleHHs. ['a30Basi TOCTOSIHHAS BJIAXKHOTO Bo3ayxa. [lnoTHOCTh
BJIQYKHOTO BO31yxa. Temmeparypa Mokporo tepmomMetpa. h, d - u h, s- nuarpammsi
BJIQXKHOTO Bo3Ayxa. TepMmoanHamuueckue npouecchl B h, d - auarpamme (Harpes,
OXJIaXJIeHHEe, CMeIlleHre Oe3 MOoJIorpeBa U C MojorpeBomM, ucnapenue). Ilpoiecc
KOHAUIMOHUPOBaHUs Bo3ayxa. [Ilcuxpomerp.

8. TepmoaguHaMuKa NapoOBbIX HMKJI0B

[ukn PenkuHa, ero TepMUYECKui K.I.J. BiMsiHMEe HAYalbHBIX U KOHEYHBIX
napaMeTpoB Ha K.I1.J. UKJIA MapoTypOMHHON ycTaHOBKHU. KpaTHOCTh OXJ1aX1eHusl.

[ukn napoTypOMHHON yCTaHOBKM MPU HEOOpaTUMOM MPOTEKAaHUU Ipoliecca
pacmipeHus. AOCONIOTHBIM BHYTPEHHUW K.II.JI. OTHOCUTEJIbHBIM BHYTPEHHUU
K.ILJ. TypOuHbl. DPPEeKTUBHBIN aOCOTIOTHBIN K.I.JI. MAPOTYPOMHHOW yCTaHOBKH.
VY enbHbIE pacxobl mapa, Temia U TormBa. [IpomMexyTouHbIN neperpes napa u
IIPUYMAHBl €r0 NPUMEHEHHs. TEOpEeTUYECKMA W JECUCTBUTEIBHBIA LHUKIBI CO
BTOPUYHBIM meperpeBoM mapa. Perenepauma B mukiae [ITY. Cxewsl
pereHepaTuBHOrO MOJOTpeBa ¢ orOopamMu mnapa. OnTuManbHas TeMIeparypa
MOAOTPEBA MUTATEIBHOM BOJBI U MAKCUMAJbHBIN K.II.J. PETEHEPATHUBHOTO LIMKJIA.
Koaddurment HemoBbipaboTKku oTOOpa. VYenbHbIE pacxoabl Napa, TeIlo,
ToruBa pereHepaTtuBHbix [ITY. TermnoBo u SHepreTHUecKUil  OanaHChl
napoTypOUHHON YCTaHOBKH.

[IpeumyiiecTBa 1 HETOCTATKK BOASHOTO Napa kak padbouyero tena B [1TVY.

KoMmOuHupoBanHass BbIpaOOTKa OdJIEKTpodHEpruH U TermioTel Ha TOII,
TepMoauHaMuyecKue  OCHOBBI  TeIJIOPUKAMU.  YAenbHas  BbIpabOTKa
AIIEKTPOPHEPTUM HA EOUHUIYY OTHYUICHHOM TEIUIOTBI U Kod(PUIMEeHT
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ucnionp3oBanusa temwna. Huxner IITY ¢ nporuBomaBieHueM, ¢ yXyIIIEHHBIM
BaKyyMOM, C TEIJIO(PHUKAIIMOHHBIMU OTOOpaMH Mapa.

9. TepMoguHAMUKA XO0JIOAUIbHBIX IIUKJIOB

XO0JI0IUIIbHBIN ko3 PUIIEeHT. X0J010TIPOU3BOIUTEIBHOCTD.
TEOPETUYECKUE WU JEHCTBUTENBHBIE LMKIbI TA30BBIX XOJOAWIBHBIX YCTAHOBOK.
TeopeTnuecknii U JEHCTBUTEIBHBIN HUKIBI TAPOKOMIIPECCUOHHBIX XOJIOAUIBHBIX
YCTAaHOBOK. OHEPreTHYeCKUid K.Mm.J. [[UKI Mapo’KEeKTOPHOM  XOJOAWUIIbHOU
ycranoBku (I19XY). Lukn abcopOunonHHO# xonoaminbHONH ycTaHOBKH (AXY).
Koadduruents! Temnoncnonbp3oBanus U 3HepretTudeckue K.ja. [19XY u AXY.
Metonbl oxuxkeHus ra3oB. LMK Temno HacOCHOW yCTaHOBKH. OTONUTENbHBIN
kodp¢uiment. [IpumMeHeHHe TEMIO HACOCHBIX YCTAaHOBOK B  CHUCTEMax
TEIJIOCHA0KEHUS, TEIUIO XJIaIOCHA0KEHHSI U KOHIULIMOHUPOBAHUS BO3TyXa.

10. KomOuHMpOBaHHBbIEC HUKJIbI U HUKJIbI ATOMHBIX 3JIEKTPOCTAHIUI

bunapubie 1nuknbl. TepmMoguHamMuyecKkuid aHauW3 IMApO-MAPOBBIX, MHapo-
ra3oBbIX W Tra30-MapoBbIX HUKIOB. [IpruMeHEeHHEe MarHUTOTHAPOAMHAMHUYECKOTO
remeparopa B mukie MI/JI-yCTaHOBKM, TEpPMHUYECKMM  K.ILJ.  [MKJA.
TepmoauHaMuyeckure MUKIbI aTOMHBIX 3JieKTpocTaHImil (ADC). CxeMbl U IUKIIbI
OJTHOKOHTYPHBIX, JTBYXKOHTYPHBIX U TPeXKOHTYpHbIX ADC. L{UKJI HACBIIIEHHOTO
napa ¢ IpoMeXKyTOuHOH cernapauuei. LIuki ¢ cenapanueil ¥ neperpeBom mnapa.

11. OcHOBBI XUMHY€CKOH TEPMOANHAMUKH

VYpaBHEHUs NEPBOTO U BTOPOTO 3aKOHOB TEPMOJIMHAMUKH JJIsI TPOLIECCOB C
XUMHUYECKUMHU TPEBPAIICHUSIMUA. XUMHYECKOE PaBHOBECHE. TEIIOBbIE A(DQPEKThI
HK30TEPMUYECKUX M OSHIOTEPMHUUYECKUX peakUuid. 3aBUCUMOCTb TEIJIOBOTO
addexta OT TeMmreparyphl, OT arperaTHOro COCTOsSIHUSI BemiecTB. 3akoH ['ecca.
3akon JlaByaswre u Jlammaca. 3akon Kupxroda. Ypanenue ['m66ca-lrorema.
Xumuueckoe  cpoactBo.  YpaBHeHue — ['mOOca-I'enbmronbua.  KoHcranrta
paBHOBeCHA. 3aBUCUMOCTb KOHCTaHThl paBHOBecHs OT Temmeparypbl. CTeneHb
auccounanvu. 3akoH paerctByrommux wmacc. I[IpaBuno Jle-Illarenbe - bpayna.
CreneHpb MOJHOTHI PEAKIMA U COCTaB PABHOBECHOU cMecH. BnusHue naBieHus u
o0beMa Ha cTemneHb aucconuanuu. TeruioBas Teopema Hepucra. Tperuit 3akoH
TEPMOJMHAMHUKHU. AOCOJIIOTHOE 3HAUYCHHWE OHHTPOMHHU. PacyeTbl C MOMOIIBIO
TaOJHI] CTAHIAPTHBIX BEJTUYHMH W TAOJHI] MOJTHBIX SHTAIBITHA W SHTPOIIHA.
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3. YYHEBHO-METOAUYECKAS KAPTA JTUCHUIIJIMHBI

HazBanwme pasaciia, TEMBI

KommgectBo AYJAUTOPHBIX 4aCOB

x > 3
= = B p)
2 = =
= Q ~ = =
an) & = [} an)
3 5 = = S
o T T = os
_ = =t o o
=) S 1) S =
= = 5 = o S = =
= = - = e o ] o
« & o =R e 8 O am) =)
g Q = % 8‘ < E an)
o = Z o & % Q. g
= o s = -
g 5 & o <
o = S
g = g = 2,
o S A
i o)
p= o, o
=} = =
T >
1 2 3 4 5 6 7 8
1 Beenenue. llepBblii 3ak0H 4 1 2 METO/I.
' TEPMOJIMHAMUKHI rmocooue
TepMoanHaMKKa UICAIBHOTO Ta3a. 4 2 MeTon
2. CBoiicTBa M TIPOIIECCHI. " | cam. pab
. rmocooue
TepMoanHaMKKa ra3oBbIX CMECEH
Bropoii 3akoH TepMOITMHAMUKHA 2 1 2 METOJI.
3. TECT
mocooue
4 TepMoanHaMKKa ra30BbIX LIMKIOB 6 2 2 METOJI. KOHTD.
' nocobue paod.
TepmoanHaMuKa pealbHOTO rasza 4 2 METOLL.
5. TECT
nocobue
6 TepMoanHaMuKa IOTOKa 4 2 METOJI.
: rmocooue
v TepMoanHaMKKa 1mapora3oBbIX 2 2 2 METOL. KOHTD.
' cMmecen nocooue pao.
8 TepMoanHaMuKa MapoBbIX LUKIIOB 2 2 METOJI.
: rmocooue
TepMoanMHaMKKa XOJI0IUIIBHBIX 2 2 2 METOL.
9. cam. pao.
IIUKJIOB rmocoodue
10 KoMOuHMpoBaHHBIE ITUKIIBI U 2 2 METO/,. TecT
" | HMKJIBI aTOMHBIX JIEKTPOCTAaHIUI rnocobue
11 OCHOBBI XUMHUYECKOM 2 2 2 METO/I. Tect
" | TepMOJIMHAMUKH rnocobue
BCEI'O: 34 18 16
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4. AHOOPMALIMNOHHO-METOANYECKAA YACTD

Jis  opraHM3alMd  CaMOCTOATENTBHOW paboOThl CTYACHTOB 10 KypCy
HEOOXOJMMO HCITOJIb30BaTh COBPEMEHHBIC TEXHOJOTHHU: Pa3MECTHTh B CETEBOM
JIOCTYyTIe KOMIUIEKC YYEOHBIX M y4eOHO-METOINYECKHUX MaTepuaioB (Mporpamma,
METOJMYCCKUE YKa3aHUA K MPAKTUYCCKUM 3aHATHSIM, CIUCOK PEKOMEHIYyeMOMU
JUTEepaTypsl ¥ WHQPOPMAIIMOHHBIX PECYPCOB, 3aJaHHUs B TECTOBOW (opme mis
CaMOKOHTPOJIS U Jp.).

O} PeKTUBHOCTh CaMOCTOATETBLHON pPaOOTBI CTYACHTOB IIEIECO00pa3HO
IIPOBEPATh B XOJE TEKYIIEr0 M MTOrOBOTO KOHTPOJIS 3HAHWHA B (pOpME YCTHOTO
OIpoca, KOJUIOKBUYMOB, KOHTPOJBHBIX pabdOT IO TeMaM W pas3jieiaM Kypca
(Momyms).

Tembl caMOCTOSATENBHBIX Pa0OOT:

L

[TapameTpsrl coctosinus. [1epBbIii 3aKOH TEPMOJIMHAMUKH.

Bropoi 3akoH TepmoguHaMUKH. MI3MEHEHUE SHTPOIIHH.
TepmoguHaMUYECKHE TIPOLIECCHl UICAIBHOTO Ta3a. TepMOIUHAMHUYECKHE
CBOKMCTBA ra30BbIX CMECEH.

Pacuer mukioB I'TY. Pacuer nukios /IBC.

TepmoguHaMUYECKHE CBOMCTBA U MPOLECCHI BOASHOTO Mapa.

Pacuer npo1ieccoB BO BIIaXKHOM BO3IYXE.

Pacuer KoOMOMHUPOBAHHBIX ITUKJIOB.

PacyeT n1uUKI0B XONOAMIBHBIX YCTAHOBOK M TETNIOHACOCHBIX YCTAaHOBOK.
TepMoIMHAMHUKA XUMUYECKUX MTPOLECCOB.

w N

©CoN Ok

Tembl 1a00paTOPHBIX 3aHATUH:

Onpenenenue nokasaresns aguadatsl 111 BO3ayXa.

N3mepeHne TemrepaTypbl U S3HEPTUH (a30BbIX MEPEXOIO0B.
M3mepeHne TeIioThl UCIapeHus BOBI.

N3ydeHnue nporecca Te4eHUs ra3a B CyKaroueMces COoIlIe.
M3ydeHne nukiia X0JIOAUIbHON YCTAHOBKH U TEIJIOBOTO HACOCA.
M3ydeHne nukiia KOMIPECCUOHHON YCTAHOBKH.

N3yyeHnune TepMOIuHAMUYECKUX CBOMCTB OMHAPHBIX CMECEH.

NogakowodE

C 1nenpro IMarHOCTUKW 3HAHWM, YMEHUN U HAaBBIKOB CTYJIEHTOB MO JaHHOM
JTUCIUIIMHE PEKOMEHYETCS UCITOJIb30BaTh:

1. KOHTpOJBHBIE PaOOTHI;

CaMOCTOATENbHbIE padOTHI;

KOJUUIOKBHUYMBI 10 TPOMIEHHOMY TEOPETUYECKOMY MAaTEpHAILY;
YCTHBIN OIPOC B XOJ1€ NPAKTUYECKUX 3aHATUH;

IIPOBEPKY KOHCIEKTOB JIEKIIUN CTYACHTOB;

TECTUPOBAHUE, BKIIFOYAsi KOMIIbIOTEPHOE.

Souhkwn
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5. IIpoToKo0J1 corjiacoBaHusi y4eOHOM MPOrpaMmbl

Ha3zBpanue
AUCHUILIMHBI, C
KOTOPOii TpedyeTcs
corjiacopaHue

Ha3panmue
kadenpbl

IIpennoxenns 00
HU3MEHEHHSX B
coJepKaHuM yueOHOM
MPOrpaMMblI
yupe:kaeHHusi BbICIIEro
oOpa3oBaHus MO
Y4eOHO# JMCIUILJIHHE

Pemenne, npunsToe
kadenpoii,
pa3padoraBiieil y4eOHYI0
NnporpamMmy (¢ yka3aHuem
AaThbl 1 HOMepa
NPOTOKOJIA)




