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L TepmoanHaMHKa

1. IlepBslii 3aKOH TEPMOJUHAMHUKH. BHYTpEHHss dHEPIHs, TEIVIOTA. DHTAIBIIML.
2. Bropoii 3akoH TepMOAXHAMHUKU. DOPMYJIIMPOBKH BTOPOro 3aKOHA TEPMOAMHAMHUKH
(tepmopuHamMudeckas Temreparypa). Liuk Kapro. Teopema Kapno.

Dutpomnus. OOpaTHMOCTh W NPOU3BOJACTBO paboThl. DHeprus. Iloteps sHepruu B
HeoOpaTUMEBIX MpoLECCax.

Jubdepenimanbupe ypapaenus. Tepmoaunamuku. Y paBHenus Makcsesuia.

PaBHOBecHe TepMOIUHAMHUECKUX cucTeM. Kpurepuu paBHOBeCHs JUlsl pasIMYHBIX
cUcTeM. Y CIIOBUS YCTOMYMBOCTH ¥ PABHOBECHUS B OZJHOPOJIHOM CUCTEME.

3. PaBHoBecue (a3 (i YMCTOTO BEIIECTBA). YCIOBUS paBHOBecHs (a3. YpaBHEHHE
Knaiinepona-Knay3uyca u ero unrerpupobanue. Kpurnueckas touka. CBoicTBa BelecTBa
BOJIM3UM KPUTHYECKOM TOYKHM (TEPMOJMHAMHYECKOE IM0on00ue). 3aKOH COOTBETCTBEHHBIX
COCTOSTHUH.



4.TepM0nuHaMqucme CBOIMCTBA BEILECTBA. TepMOJIIf]HaMI/I‘{eCKIfIC H KaJIOpHYCCKHE
CBO¥CTBa TBEPABIX TECJI, JKHJIKOCTEH, MeaJlbHbIX U PCajlbHBIX Ia3oB. TCpMOI[HHaMI/I‘IECKHe
AHarpaMMsbl COCTOSIHUSA BEIIECTB.

5.Cmecu, pactBopbl. CBoiicTBa rasoBbIX cMecel. XHMUYECKHUHM NOTEHIHA.
Jleryuecth. ®a3oBoe paBHOBecHe B pacTtBopax. IlpaBuino ¢a3. MneanpHble pacTBOpEI.
HewueanbHbie pacTBOPB. A3€0TpOIHEIE pacTBOpEl. OcMoTHYecKoe aBieHue. PacTBopsl ¢
obmacTei0 HecMecMMOCTH. KpuTuueckue siBieHMs B pacTBopax. IIpumepsl auarpamm
cocrosinus. Paborta pasznenenus.

6. OcHOBHI XMMHUYECKOH TepMoauHaMuKH. Tepmoxumus. 3akoH I'ecca. YpaBHeHue
Kupxroda. XuMuueckoe paBHOBECHE M BTOpOH 3akoH TepMoauHaMuku. KoHcraHTa
paBHOBecusi. PaBHOBeCHE B TI€TEPOTCHHBIX XHUMHMYECKHM pEarupylomMx CHCTEMax.
TepMonuHaMHUECKHE CBOMCTBA XMMHYECKH pEarupyrolmux cucreM. Tperuit 3akoH
TepMOAMHaMHUKH. PacueT $a30Boro paBHOBECHS ¢ IOMOIIBIO 3-I0 3aKOHA TEPMOJUHAMUKH.

7. TepmoauHamuKa TeIUIoBOro u3mydeHus. 3akoH Kupxroda. 3akon Buna. 3akoH
Credana-bonsimana.

8. DineMeHTHl TepMOJAMHAMUKH HEOOpaTUMBIX IpoLeccoB. OCHOBHBIE IOJIOMKEHUSA
TEPMOJUHAMHUKHA HeoOpaTUMBIX TIPOLIECCOB. CoorHomeHus B3aMMHOCTH.
TepMoaneKTpudecKue SABICHUS.

9. TepmoauHaMuKka TIOTOKA. M3IHTPONMYECKOE OJHOMEPHOE CTALIMOHAPHOE
nBikeHue rasza. Mcredenwe rasza u3  comwl. Ckadok ymiotHeHus. CkopocTu
pacnpocTpaHeHUsl yJapHOH BOJHBI M CIYTHOrO IOTOKa 3a Heil. Pacnpocrpanenue
BO3MYIIIEHU! KOHEUYHOM MHTEHCUBHOCTH. CyXaroluiics CBEPX3BYKOBOHM  IIOTOK.
Pacnmpsironuiicss cBepX3BYKOBOIA II0TOK.

II. CraTucTHYecKkas TepMoaHHaMHAKA. MosekyasapHas pH3HKa.

1. OcHOBHEIE TIPMHIMIBL cTaTUCTUKU. CTaTUCTHYecKoe pacrpeneneHue. Teopema
JInmysunns. CraTHCTHYECKOE pacrhpe/iefieHHe B KBAaHTOBOW CTAaTHCTHKE. DHTPONUS H
BEPOSATHOCTb.

2. Pacipenenenne I'mG6ca. Pacnpenenenue Makcpemia. CBoOonHas 3Heprus B
pacnpenenenuu [ m66c¢ca. Pacnipenenenue I'mb66ca ¢ nepeMeHHBIM YMCIIOM 4YacTull. BeiBos
TepMOIUHAMHYECKUX OTHOLICHUH U3 pacnpenenenus ['mb6ea.

3. Pacnpenenenne bonbumana. Pacnpenenenne bonblMaHa B - KJIACCHYECKOH
CTaTUCTUKE. 3aKOH paBHOpaCIIPEICIICHHS.

4. Pacnipenenenne ®epmu u bose. Pacnpenenenue ®epmu. Pacnpenenenue bose.
HepasHoBecHbie ®epmu u bose-rasel. BhIpoXKIe€HHBIH 31€KTpOHHBIN Tra3. YepHoe
U3ITy4YECHHE.



5. WpeanbHblii W HeujealdbHblEe rassl. PasjiokeHue 110 CTENEHAM IUIOTHOCTH.
VpaBHEHHE COCTOSHHMSA Ta30B U OKMAKOCTed. VYpaBHenme Ban jgep Baansca.
BsaumopeiicTBue MOJIEKyJl 3aBHCHMOCTh MEXMOJIEKYJAPHOM CHIBI M IOTEHIMAIBHOM
3HEPrHU OT PACCTOSHUS MEXIY MOJeKylaMH. BupuansHeie Ko3Qduuuentsl. Pasnoxenue
[0 CTENEHSAM JaBJIEHUS. 3aKOH COOTBETCTBEHHBIX, COCTOSIHMH. YpaBHeHue Ban nep
Baansca st xkukoi ¢assi.

6. KsantoBas TeOpHs TEIIOEMKOCTH razoB. CTaTUCTHYECKAs CyMMa JByXaTOMHOM
Moutekyisl. OnpesiesieHre ypoBHEH dHEPruu MOJIEKyJl U3 cieKTpoB. CTaTUCTHYECKHE BeCa.
Bripoxaenue.

7. Teepapie Tena. CTpykTypa TBepAbIX Tel. KpucTajuimyeckas penerka. Y paBHEHHE
cocrosHuA TBepABIX Ted. C)KMMAeMOCTh, MOJIHAsA IOTEHLMAIbHAsS SHEPIUA KpHUCTaia OT
obrema. TemnoeMmkocTs TBepasix Ten. Kilaccmueckas Teopus TemioeMKocTH. KsanroBas
Teopust TeruioeMKocTH. KoneOaHus JIMHEHHON IIENIOYKH JBYXMEPHOW H TPEXMEpHOH
pemerku. Teopus Jlebas. TermnoeMKOCTh IPH OYEHb HU3KUX TEMIIEpaTypax.

8. Kunernueckas Teopus SBICHUN NIepeHOCca B pa3pekeHHbIX razax. Kuneruueckoe
ypaBHeHue BonbsiiMana u Metoasl ero pemeHus. Meron Yenmena-Onckoro. CedeHus
CTOJKHOBEHMSI M WHTErPajIbl CTOJIKHOBEHMH JUIS Pa3HBIX IPOLECCOB IepeHoca. BA3KOCTs,
TEIUIONPOBOAHOCTE U KO3 duumenT quddy3un razos.

II1. Teopusi Tenyio00MeHa

1. O6mme cBenenus. Ilponecchl IlepeHoca JHEPTrUM, KOJIWYECTBA [BMIKEHHS H
pemiectBa. OCHOBHBIE  TpoOLiECCHl  TeruiooOMeHa.  (MDEHOMEHOJIOIMYECKUH  METOJ
HcciIeoBaHus B TeopuH TerioooMeHa. [IpobiaeMsl Teopuu TerwiooOMeHa, BBIJIBHTaEMbIE
COBPEMEHHOM TEXHUKOMH, ITyTH UX PEIICHHS.

2.Teopus TerionpoBoaHocTH. [luddepennnansHoe ypaBHEHHE TEIUIONPOBOJHOCTH
®ypre. Hauameabie M rpaHudHbie yciaoBus. OCHOBHbIE METOMBI PEIICHUA 3a/1a4
TEILIONPOBOAHOCTH. TeIuIoNpOBOHOCTS TIPM  HECTAlMOHApHOM pexume. Teopema

Jlroamerns.

[puMeHeHWe METO/1a aHAIOTHH K pacyeTy TEMIEePaTypHBIX MOJICH.

3. OcHOBHBIE ypaBHEHHS JWHAMHKHM BA3KOH JKHAKOCTHM ¥ KOHBEKTHBHOI'O
TeooOMeHa. YpaBHEHHs HEpa3phIBHOCTH, IBMIKEHHA M OHEPIUM JUIS HECHKHUMAEMOH
BA3KO# sxHuaAKocTH. HavalbHbIe ¥ rpaHUYHBIE YCIOBHA B 3a/la4aX O JBMIKEHUH XXHIKOCTH H
KOHBEKTHBHOM TEILIOOOMEHE.

ypaBHBHI/IH JABHIKCHHA ¥ DHEPIHUH U1l NIOrPAHHUYHOTO CJI0A B CKMMaeMOoM KHIKOCTH.
3



HHTel"pa.TIBHBIC COOTHOIIICHHA KOJIUYECTBA IBHXKCHHUA K SHCPIrHH MJIA IIOTPaHHYHOIO CJIOA.

4. Meronsl mogobust U pazmMepHocTH. CTPYKTYpa BTOPHYHBIX €IWHHIl H3MEPEHHS,
ITu-teopema. [IpuBeeHHE MaTEMaTHYECKOTO ONKCAHKA IIporiecca K 6e3pa3MepHOMY BHITY.
Yucna ¥ KpUTepuu noxobus.

5. TemooOMeH NpH JIAMHHAPHOM TEYEHHH JKMIKOCTH B TpybOax. TemmooOmen B
KpyIJ10#i TpyOe Npy rpaHUYHBIX YCIOBHAX IIEPBOIO ¥ BTOPOIrO poja.

6. TemiooOMeH ¥ CONPOTHBICHHE IPH JaMUHAPHOM IIOIPaHUYHOM CJIOE B
HECKUMAEMOM JKUIKOCTH M TOTOKE ra3a BBICOKOH ckopoctu. IIpononpHoe oOTekaHue
IUIACTHHKY U TeJl ¢ MPOJIOIBHBIM T'PaJUEHTOM JaBieHus. Teruiooraaya IUIACTHUHKUA U Tell
apyroii ¢GopMel B BBIHYXIEHHOM moToke. OOTekaHWe M TEIUIOOT/Ja4a BEPTHKaIbHOM
IUIACTUHKH M TOPHU3OHTAJIBHOIO IJMIMHAPA NpU cBOOOJHOM KOHBEKUMH. AnuadaTvdeckas
TEMIIEpaTypa, TeIUIO0T/Aa4a U CONPOTUBIECHHE TPEHMS IUIACTUHKM B IOTOKE I'a3a BBICOKOM
CKOpPOCTH.

7. OcHoBBI TeOpUHU TypOyIeHTHOCTH. [Iepexo1 1aMUHApHOT O TEUEHUs B TypOYJIEHTHOE
B Tpy0ax U NOrpaHuvIHOM CJIOE.

TypbynentHocTs  Kak  cuydaiHbd  mpomecc.  OcpelHEHHBIE — YpaBHEHHsA
HEPa3phIBHOCTH, [BIDKEHHUS ¥ DHEPrHU I TypOyJeHTHBIX 10TOKOB. KoadduumeHTs!
TypOyJIEHTHOTO TIepeHoca UMITyJIbca U Teluia, TypOyneHTHoe uncio Ipanaris. Teopus mytu
riepeMelieHus. Y HUBepCalbHbIi MPOQHIL CKOPOCTH.

8. TerooOMeH ¥ COMPOTHUBIIEHHUE ITPHU TYPOYJIEHTHOM JIBHXKEHUH KUAKOCTH B TpyOax.
Temnoo6MeH B KpymibiX TpyOax Mpy TEYEHUH HECKHMMAEMOW JKUIKOCTH C IOCTOSHHBIMH
(usuyeckumu  cBoiicTBaMH. BIiMAHME TIEPEMEHHBIX CBOMCTB Ha TEILIOOOMEH U
COIPOTHUBIICHHE.

9. TeruiooOMEH ©  COIPOTHBJIEHHE TpH TypOyJIEHTHOM TOIPaHMYHOM CJIOE H
HEC)KMMAaeMO# JKMIKOCTH M IIOTOKa ra3a BBICOKOM ckopocTd. CTpykTypa TYpOyJIEHTHOTO
TIOTPAaHHYHOTO CJIOs. 3aKOH CTEHKH, 3aKOH aedeKra CKOpPOCTH M OOOOLIEHHBIH 3aKOH
pacrpezienienus cKopocTH. TemIooTaya ¥ CONPOTUBJICHUE IUIACTUHKY IIPH TypOyJIEHTHOM
NOTPaHMYHOM CJIOe B HEC)KAMaeMoW KMAKOCTH. Ajuabarvyeckas TeMIeparypa,
TEIIO0T/Ia4a W COMMPOTHUBIICHUE IUIACTUHKH B IIOTOKE I'a3a BHICOKOH CKOPOCTH.

10. Temno- ¥ MaccOOOMEH B JIBYXKOMIIOHEHTHBIX cpejax. OCHOBHBIE CBEIECHHS O
nuddy3un: mepeHoc BEIecTBa U SHEPIUU B Ia30BbIX CMECAX. Y PaBHEHHE COXPAHEHHS MacChl
OT/AEIBLHBIX KOMIIOHEHTOB M YPaBHEHHE YHEPTUH Ul JIByXKOMIIOHEHTHBIX cpell. Temio- u
maccoornaua. Jlupoysuonneie uuciaa noaoOus M TpoiiHas ananorusa. Ilonstue o
nuGdy3MOHHOM IIOTPAaHMYHOM CJIo€. YYeT XMMHYECKMX IPEBpaIlCHH B YpaBHEHHAX

COXpaHEHHMs. XapaKTepHble Cllydad TeILIO- M MaccooOMEHa IIpH XHMHYECKHX
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IIpeBpalICHUAX.

11. OfTekanue © TEIUIOOTAaua Tel B paspexeHHoM  rase.  Hucio
Knycena.BzanmoeicTBie MOJIEKYJl C TBEPIbIMH IIOBEPXHOCTAMH. KoapdpurmeHTs
akkomonaimu. Kpurepun mnojpoOus. Pexumsl TeYeHWs, MX 3aBHCHMOCTH OT Kn, u M.
Teuenne npu Mambix uucnax Kayncena. CxonbkeHHEe M TEMIEpaTypHbIH CKadoK.
TTorpaHHYHKIi CJIOH C Y4ETOM CKOJNBKEHHS M CKauka TemuepaTyp. Tedenue npu GonpIux
uucinax Knyncena. CBoG0AHOMOEKY IApHEIE TeueHUs B TpyOax. McTeueHune B BakyyM.

12. Temwmoo6MeH NpH KHUIEHHH KMIKOCTH. MexaHusM mNpeoOpasoBaHusA MpH
My3BIpbKOBOM Kunenuu. Tenmooraaua npu my3bIpbKOBOM KHIIEHUA B yCIOBHSX cBOOOIHOM
KoHBeKIMH. Kpuruueckas TeruioBas Harpyska. TemiooOMeH HpH IUIEHOYHOM KHIICHHH.
PexHMbl TeUeHHs. ¥ CTPYKTYpa JAByX(a3HOro MOToKa npu KuneHun B TpyOax. Temmoornaya
TP KMTIEHHUH XUIKOCTH B Tpy6ax. Kpusuc TENIooTauu Npy KUIICHAN B TpyOax.

13. TeriooOMeH npy KoHeHcanuu napa. TennooOMeH mpH MIeHOYHON KOH/ICHCAIH
HETOJBIKHOTO mapa. TeriooOMeH INpH KanenbHOH KoHjeHcaumu mnapa. Temro- u
MaccooOMEH IPH KOH/ICHCAIIUK 1apa apora3oBoid CMECH.

14. OcCHOBHBIE TIOHATUS U 3AKOHBI TEIUIOBOTO U3/Ty4eHus. TeroBoe u3ry4eHue u €ro
cBoiicTBa. OCHOBHBIE XapaKTEPUCTUKH TEIUIOBOIO M3JTyYeHus. 3aKOH TEIIOBOI0 3Ty JEHHL.

15. Temnoo6MeH H3IyuyeHHEM B CUCTEMaX Tell. YTIOBIE KOO(QQUIUMEHTH! H3Ty eHHUs
1 crioco0bI MX onpeesienus. Teroo0MeH U3TyYeHHEeM B IPOCTEHIINX 3aMKHY TBIX CHCTEMaxX
CephIX Tell.

VpaBHeHHE IIepeHoca M3JTyYCHHUS. TennooOMeH u3Iy4eHHEM MEXIy TIa3oM H
000JI0UKOH.
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