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- OBIIME OPTTAHU3AIIMOHHO-METOJUYECKHNE YKA3AHUA

Ha m3yueHne u ocBOeHHE BHIHECEHHOTO Ha MPAaKTUYECKHME 3aHITHS MaTepuaiia oTBoautcs 18 wacos, ¢
packiankoii 2 yaca dYepe3 HEACTIO, C COOTBETCTBYIOIICH TMPOBEPKON Ha 3aHATHAX. Pe3yibraToM
JIOJDKHO SABNATHCS  Oollee TOMHOE TMOHWMAaHHWE CTYIEHTOM OCHOBHBIX IONOKeHU CTaTHCTUYeCKOH
¢bmukn w HepaBHOBeCHOW TEPMOAMHAMHUKH, HYTO JO/DKHO CIIOCOOCTBOBAaTh Oojiee TIIyOOKOMY
MTOHUMAaHUIO (PU3NYECKUX MPOIECCOB MPOMCXOMIIMNX TPH (a30BhIX Mepexoaax 1-To poaa (B 4aCTHOCTH
HCIIapeHue M CXKIKEHHEe), W 2 TO poma, Tae HaOmomaroTcss Kputhueckue sBIEHUS. 3aHATHS TOJKHBI
MIOCIIOCOOCTBOBATh ~ NMPUOOPETEHWIO  YMEHHS  IPOW3BOIUTH  YHCIEHHBIE  OIEHKH  OCHOBHBIX
MaKpOCKOIMMUYECKAX BEITMYHH, XapaKTEPHU3YIOIIUX COCTOSHHE BEIIECTBA B JTHUX YCJIOBUAX, a CTENEHb
YMEHHS OTPEACTUTCA PEIYABTATOM BBIITOIHEHHS] KOHTPOIBHOW paboTEHI.

- TEMATUYECKUH IJIAH
NeNe | HammeHOoBaHME TEM U COAEPKAHME TPAKTUYECKUX 3aHATUN Kon-Bo
/1 4acoB

1. Temneparypa, naBienue, paboTa, KOJIUYECTBO TEIUIOTHI, SHTponus. PaBHOBecHbIE U 2
HEPABHOBECHBIE MPOLECCHl U CUCTEMBI. Y CIIOBUSA TEPMOJUHAMUYECKOTO PABHOBECHSL.

Tpu Hayasa TEPMOJIMHAMUKY, YPABHEHUSL COCTOSIHUS.

2. OHTponus, €€ aJAUTUBHOCTD M 3aKOH  BO3PAaCTaHMs Ul 3aMKHYTBIX CHCTEM. 2
DOHeprust  MakpoCHCTEMbl W TepMOJMHAMUYECKas  Teopuss  (QUIyKTyauui.
Kanonnueckoe pacnpeznenenue ['n60ca u sHTponus.

3. Cratuctnueckas TepMOIMHAMHKA MI€ATBHOIO Ia3a, YpaBHEHHE TEIJIONPOBOJHOCTH. 2

4. VYpaBHenue Ban — nep —Baanbca. BHyTpeHHss oHeprus peanbHoro rasa. Msorepmsl 2
raza Ban-nep-Baanbca.




Tepmonnnamuyeckas azosas pT-nuarpamma. 2
[ToBepXHOCTHBIE SIBIICHHSI, HATsDKEHHE, Mex(a3Hoe HaTshkenue. Dpdext Jxoyms — 2
Tomcona.

JlaBieHue napa HaJl KOHIIEGHTPUPOBAHHBIM PacTBOPOM (KMJIKOCTBIO). 2
OHTanenus, cBOOOAHAS SHEPrusi, TEPMOJAWHAMMYECKMN MOTEHIMAJN, XUMHUYECKUH 2

IIOTCHIIMAJI, TepMOIII/IHaMI/I'-ICCKI/Iﬁ NnoTeHuuall CHUCTEMbI C ICPEMCHHBIM YN CIIOM
yactull. HepaBenctBo Kitaysuyca.

N3o0Tepmbl peanbHOro rasa. ¥aeiabHas TEIUIOTa UCIIApEHUs U I1aBiieHus. Boiaenenue 2
TEeIUIa U U3MEHEHUe 00bEMa NPH pacCTBOPEHUHU.

HUroro: 18

1.

w

- CITMCOK PEKOMEH/IYEMOM JINTEPATYPbI

OcHOBHasA

W.II. WnaroBa, B.®. Mactepos, I0.M. VYxanoB. Kypc ¢usuxu. Tom 1, MexaHuxka,
tepmoauHamuka. U3n-so CIIOITIY, 2003.

b.B. bonnapes, H.I1. Kanamnukos, I'.I'. Criupun. Kypc o6melt ¢puzuxu. Ku.3. Tepmoaunamuxa.
Crartuctuueckas ¢pusnka. YueOnoe nmocooue. M. Beicur. mik. 2003.

Y. Kurrens. Craructrdeckas TepmoanHamuka. M., ['n. pen, ¢us.-mar. mur.” Hayka”,1977
bypnaxos B.I1. TepmoaunHamuka: yaedHOe mocodue amst By30B. U.1 OcHoBHOM kype. M. : Jlpoda.
2009.

JomonauTtenbHas
1. C.M. Pumnc. OCHOBBI TepMOIUHAMUKH U TeTUIOTeXHUKU. M.: Boicm. Ik, 1968.
2. P.A. Anmues, B./I. benoycoB, A.I'. Hemynpos [u np.]. TpyOompoBOIHBII TpaHCTIOPT HEDTH
1 rasa: yue0. mocobue st By30B. M.: Heapa. 1988.

Tema 1. Temneparypa, naBienue, paboTa, KOJMYECTBO TEIUIOTHI, YHTPOMHUsA. PaBHOBECHbIE U
HEPaBHOBECHBIE TMPOLIECCHI W CHCTEMBI. YCIIOBUS TEPMOJIMHAMUYECKOrOo paBHOBecus. Tpu
Hayajia TepMOJAMHAMUKH, YPABHEHUS COCTOSHUSI.

Makpockonuyeckue W MHUKpPOCKONHMYECKHe cuctembl. @Da3oBoe MPOCTPAHCTBO.
CraTucTryeckoe OMMCaHue MUKPOCOCTOSIHUM MaKpOCUCTEMBbI, CTATUCTUYECKAsi HE3aBUCUMOCTD,
CTaTUCTUYECKUN BeC, (YHKLUMA pachpelelieHus U TEepMOJAMHAMHYECKas BEpOSITHOCTD,
mepmoounamuyeckas meopusa ¢aykmyayuii . Bpemsa penakcanuu. CTaTUCTUYECKUN CMBICI
SHTPONUH, €€ aJTUTUBHOCTD U 3aKOH BO3PACTAHUS Ui 3aMKHYTBIX CUCTEM.

K npakrtuueckomMy 3aHSATHIO 1O TeMe, MOJb3YysAChb, HApAAYy C  JEKIMOHHBIM MaTepHalioM,
COOTBETCTBYIONIMMH pasaenamu u3 [ 1-4] u MY k camocTosTe bHO# paboTe yMeTh OTBEYaTh Ha
BOIPOCHI, JIeNIaTh YHCICHHbIE OLIEHKH OCHOBHBIX N3Y4aeMbIX XapaKTEPUCTHK U MapaMeTpoB.

Bomnpocs! 1 caMoIIpoBepKH:

1. Yro Takoe cOCTOSIHUE PaBHOBECHS TeJla C MUKPOCKOTIMYECKON TOUKHU 3pEHUS?

2. Yro Takoe Bpems penakcanun’?

3. Kak nposBisitores QuIyKTyaliii B OpOYHOBCKOM JIBUKEHHUHN ?

4. Kak ncnosnb3yeTcst TeopemMa CJI0XKEeHUs BEPOSITHOCTEN IPU BbIBOJIE OMHOMUHAIBHOTO
pacnpeneneHus?

5. KaKoBa BEpOATHOCTH BBITNA/ICHUS LIECTEPKU HAa UTPATTLHOM KyOHKe MpH IBYX OpocaHHsIX?
6. [loueMy onucaHue CTAaTUCTUYECKUX CBOMCTB MAaKPOCKOIIMUECKUX TEJ IPOU3BOAUTCS B
¢a3zoBoM npocTpaHcTBe?

7. 3MeHsieTcs 11 SHTPONUS IPU YUCTO MEXaHMUECKOM NIEPEMEIIEHUH Tena?



8. IlpuBenTe mpuMepsl 0OPaTUMBIX U HEOOPATUMBIX IPOLIECCOB.

Tema 2. DHTpoOmHS, €€ ATUTUBHOCTD U 3aKOH BO3PACTAHMS JIISl 3aMKHYTBIX CHCTEM. DHEPTHS
MaKpOCHCTEMbl M TEepMOJWHAMUYEcKas Teopus Quykryarnuii. KaHoHMYeckoe pacmpesereHue
I'u66ca u >HTpOTIHS.

K mpakTthueckoMy 3aHATHIO 1O TEME, MOJB3YySCh, HapsiAy C  JIEKIIMOHHBIM MaTepHaJIOM,
COOTBETCTBYIOMIUMHE pasaenamu u3 [ 1-4] u MY k camocrosiTenbHON paboTe yMeTh OTBEYATh Ha
BOIIPOCHI, JI€JIaTh YNCICHHBIC OIIEHKH OCHOBHBIX M3y4aeMbIX XapaKTEPUCTHK U IMapaMeTPOB.

Bomnpocs! 11t camonpoBepkH:

1. Kakue 13 nepeunciaeHHbIX HUKE TEPMOIMHAMUYECKUX BEIMUUH SBJSIOTCS aJTUTUBHBIMU:
naBJieHHe, 00bEM, TeMIIepaTypa, BHYTPEHHSISI SHEPTHsl, SHTPOIUs ?

2. B coBpeMeHHBIX BHICOKOBAKYYMHBIX YCTAaHOBKAX JaBJICHME ra3a He MpeBblmaeT 10 MM pT.
cT. CKOJIBKO MOJIEKYJI HAaXOUTCSI B KyOMYECKOM CAaHTUMETPE TAKOTO ra3a Mpu KOMHATHOM
Temmeparype?

3. KakoBbl yci10BHS TEIJIOBOIO U MEXaHUYECKOTO PaBHOBECHS TEN?

4. KakuMu CBOMCTBaMH JOJDKEH 00JI1agaTh ra3, 4To0Obl €ro MOXKHO OBIIIO MCIOJIL30BATh B Ta30BOM
TepmMomeTpe?

5. SIBnsercs nmu paboTa QpyHKIMEH COCTOSAHUS?

6. Kakas pa3Huna Mexay KOJIM4eCTBOM TEIlJIa U BHYTPEHHEN SHEPTruen?

7. YTo Takoe «HErs>HTpOIus»?

Tema 3._CraTrcTudeckas TepMOJMHAMHUKA HICATHHOTO T'a3a, ypaBHEHHE TEIIOTPOBOHOCTH.

K mpakTtudyeckoMy 3aHSATHIO IO TEME, IMOJIb3YSICh, HApsAy C  JICKIIMOHHBIM MaTepHasoM,
COOTBETCTBYIOMIUMHE pasaenamu u3 [ 1-4] u MY k camocrosiTenpHOM paboTe yMeTh OTBEYATh Ha
BOTIPOCHI, JIeJIaTh YUCIICHHBIE OI[CHKH OCHOBHBIX N3y4aeMbIX XapaKTEPUCTUK U TapaMETPOB.

Bomnpocs! 1151 caMOnpoBepKu:

1. Yto Takoe «uaecaabHbIN ra3»?

2. Y10 Takoe HEpPaBHOBECHOE COCTOSIHUE?

3. Uto Takoe JIOKaIbHOE TEPMOJMHAMUYECKOE paBHOBECHE?

4. HanucaTth ypaBHEHHE TEILJIONPOBOTHOCTH.

5.YT0 Ha3bIBaeTCs cpeaHel HanboJsiee BEpOSTHOM CKOPOCTBIO Ta30BBIX MOJICKY?

6. Kakas u3 Tpex ckopocrtelt (cpenHss KBaJpaTHuHas, CpeaHss apudmeTrndeckas, cpeHss
HanOoJiee BEpOsTHAS) HAUOOJIbIIas?

7.Uemy paBHa cpelHsIs SHEPTUsi TAPMOHUYECKOTO OCIMILIATOpa?

Tema 4. YpaBuenue Ban — nep —Baanbca. BuyrpeHHss sHeprus peajibHOTO Taza. M3oTrepmbl
raza Ban-nep-Baanbca.

K mpaktudeckoMmy 3aHSATHIO MO TeMeE, MOJb3YACh, HApALy C  JICKIMOHHBIM MaTepuajoM,
COOTBETCTBYIONIMMH pasaenamu u3 [ 1-4] u MY k camocTosTenbHO#M paboTe yMeTh OTBEYATh Ha
BOIPOCHI, JIeNIaTh YHCIECHHBIE OIIEHKH OCHOBHBIX M3Y4aeMbIX XapaKTEPUCTHK U apaMeTpoOB.

BOHpOCH JJIs1 CaMOIIPOBEPKU .
1. Hoquy BHYTPCHHSAA OQHCPTUA UACAIBHOTO TIa3a HE 3aBUCHUT OT €ro ,Z[aBJ'IeHI/IH? KakoBa

CUTYyalusd B pCaJIbHBIX razax?
2. YUeM oTmmuaroTcs HN30TCPMBI BaH-zLep-BaaﬂLca OT U30TCPM pC€aJIbHOI'O raza?



3. HazoBuTe ciocoObl Moay4eHHst HU3KUX TEMIIEPATYP.
4. KakoB addexr [Ixoyns-ToMcona naeanbHOTO ra3a u nouemy?

Tema 5._Tepmoaunamudeckas azosas pT-nuarpamMma.

K mpakTudeckoMy 3aHATHIO IO TE€ME, MOJb3YSICh, HAPSAAY C  JIEKIUOHHBIM MaTEpUAJIOM,
COOTBETCTBYIOLIUMHE pazjenamu u3 [1-4] u MY k camocrosiTenbHO# paboTe yMeTh OTBEYaTh Ha
BOIIPOCHI, JIENIaTh YUCIECHHbIE OLICHKH OCHOBHBIX M3Y4a€MbIX XapaKTEPUCTHK U IapaMeTpPOB.

Bomnpocs! 11t camonpoBepkH:
1. Vpasuenue Knaneiipona — Knaysuyca..
2. Kputnueckas ToUuKa U KpUTUUYECKHE  IapaMeTphl.
3..IloueMy Temmeparypa KUINEHUS BOJbI MOBBIIIAETCS C YBETUUYEHUEM JaBJICHUA?
4.Tlouemy ¢a3zoBble MpEBpaILEHUs ONKUCHIBAIOTCS TEPMOINHAMUYECKUM MMOTEHIIHAIOM?
5.IloueMy KpuBBIE€ PABHOBECHS KHUIKOCTb-TBEPIOE TEIO HE UMEIOT KPUTUUECKOU TOUKU?
6.ITouemy 171 TUIaBNIEHUS JIbJIa €EMY HYKHO COOOIIMTH HEKOTOPOE KOJIUYECTBO TEIjia
(mepenarthb TEIJIOBYIO SHEPTHIO) MIPU YCIOBHUH, YTO TEMIIEpAaTypa B CUCTEME IIPH 3TOM HE
MeHsercs?

Tema 6._[ToBepxHOCTHBIE SIBICHUS, HaTsDKEHUE, Mek(dazHoe HaTspkeHue. Dddekt xoyims —
Tomcona.

K mpakTudeckoMy 3aHSATHIO 10 TeMe, TOJIB3YSICh, HAPSAY C  JIGKIIMOHHBIM MaTepHAJIOM,
COOTBETCTBYIOMIUMHE pasaenamu u3 [ 1-4] u MY k camocTrosiTenbHON paboTe yMeTh OTBEYATh Ha
BOIIPOCHI, JICJIaTh YHCICHHBIC OIICHKH OCHOBHBIX N3Y9aeMbIX XapaKTEPUCTHK M ITAPaMETPOB.
Bomnpocs! m1st camonpoBepku:

1.IToueMy MpOUCXOIUT OXJIAKACHHUE TIPU COBEPIICHUH PAOOTHI?
2. KakoBa poJib moBepXHOCTHBIX 3PPEKTOB B 00pa30BaHUN HOBOH (ha3bl?
3. Kaxko#t mporniecc Ha3bIBaeTCs Opoccenuposanuem ra3a?

4. Sddext JIxoyns — ToMcoHA MOTOKUTETBHBIN M OTPUIIATCIIbHBIN.

5. TemnepaTypa UHBEPCHUH.

6. Ha yem ocHoBaHa paboTa neranaepa u TypOoaeTanaepa?

Tema 7._JlaBnenue napa HaJl KOHIIECHTPUPOBAHHBIM PACTBOPOM (’KHIIKOCTHIO).

K npaktuueckoMy 3aHATHIO TO TeME, MOJb3YSACh, HAPAAY C  JICKIMOHHBIM MaTepHalIoM,
COOTBETCTBYIOIIMMH pasaenamu u3 [ 1-4] u MY k camocTosTenbHO#M paboTe yMeTh OTBEYATh Ha
BOIPOCHI, JIeNIaTh YHCIECHHbIE OLICHKH OCHOBHBIX H3Y4aeMbIX XapaKTEPUCTHUK U MapaMeTpPOB.

Bormpocs! 1st caMmonpoBepKu:

1. B yem omiimune PVT —auarpaMm pacTBOpPOB OT JUarpamm Jjisi YUCTHIX PACTBOPOB?
2. Yem oTinyarotcs u3otepmsl Ban-nep-Baansca oT u3orepm peanbHOro raza?

3. HazoBuTe ciocoObl moxydeHust HU3KUX TeMIIEpaTyp.

4. TIpumepsl HAOIIOACHUS KPUTUYECKUX SIBICHUI B pacTBOpax.

Tema 8._OuTanenus, cB000 HAS SHEPTUS, TEPMOTUHAMUYECKUMA MOTEHIIMAT, XUMUYECKUN
MOTEHIMAJ, TEPMOJMHAMUYECKUI MOTEHIMAT CUCTEMbI C IEPEMEHHBIM YU CIIOM YacTHII.
HepasenctBo Knaysuyca.

K mpakTtuueckoMy 3aHATHIO MO TEME, MOJb3YyACh, HapsAAy C  JIEKUIMOHHBIM MaTepHalloM,
COOTBETCTBYIOIIMMU pazaenamu u3 [ 1-4] u MY k camocrositenbHO# paboTe yMeTh OTBEYaTh Ha
BOIIPOCHI, J€JIaTh YUCIECHHBIE OLIEHKH OCHOBHBIX MU3y4aeMbIX XapaKTEPUCTHK U MapaMeTPOB.



Bomnpocs! 11t camonpoBepKH:

1..Ilouemy Temmneparypa KUIIEHUsI BOJIbI MOBBIIIACTCS C YBEIMYECHUEM JaBICHUs?
2.ITouemy (ha30BBIC PEBPALICHUS OMUCHIBAIOTCS TEPMOIMHAMUYECKUM TTOTSHIIUATIOM ?
3.IloueMy KpUBbIE PABHOBECHS )KUAKOCTh-TBEPAOE TEJIO HE UMEIOT KPUTUUECKOU TOUKU?
4.TToueMy AJ1s1 TUIABJICHUS JIbJ]Aa €My HYXKHO COOOIIMTH HEKOTOPOE KOJIMYECTBO TEIUIA
5.Cwmpicit HepaBeHcTBa Kiaysuyca.

Tema 9._130TepMBbI peasibHOTO ra3a. Y aeiapHas TeIIoTa UCTIAPCHUS U TUIaBJICHUS. BhijiencHue
TeIJia ¥ U3MEHEHHE 00bhEMa ITPU paCTBOPEHUHU.

K mpaktuueckoMmy 3aHATHIO TIO TE€Me, TOJB3YIACh, HAPAMY C  JIEKIMOHHBIM MaTEpHAIOM,
COOTBETCTBYIOMIUMHE pasaenamu u3 [ 1-4] u MY k camocTrosiTenbHON paboTe yMeTh OTBEYATh Ha
BOIIPOCHI, JIEJIaTh YNCJICHHBIE OIEHKH OCHOBHBIX M3y4aeMbIX XapaKTEPUCTHK U MMapaMeTPOB.

Bomnpocs! 11t camonpoBepkH:

1. B yem otinune PVT —auarpamMm pacTBOpPOB OT IuarpaMM Jjisi YHUCTHIX PACTBOPOB?
2. Yem otmimuaroTcst u3otepmel Ban-nep-Baansca oT nzotepm peanbHOro raza?

3. [Nouemy (pazoBbIe MpeBpaIICHUS OMTUCHIBAIOTCS TEPMOIMHAMHUYECKUM TIOTCHIIUAIOM?

Konmponvnaa paéoma 1poBOISATCS NPU HATMYUU OTPEIEIIEHHBIX 3HAHUI U OTIbITA
MIPOBECHUS OTICHOYHBIX PAaCUYETOB.

Kontponbras padota Nel: «OmeHka OCHOBHBIX TapaMETPOB U TEPMOJIUHAMHYECCKUX BEITHYUH

B paMKax CTaTUCTUYCCKOI'O OIMMUCAHUA MAaKPOCKOIIMYCCKUX COCTOSTHUI BE€IIECTBa»

B paborax mpexanmaraercs MpPOM3BECTH pacueThl TUHAMHUYECKHX XapaKTEPUCTUK MpU
BO3HMKHOBEHUHU (DAa30BOTO TMepexoja B Pa3IMUHBIX YCIOBHUSX COOTBETCTBYIOIIMX pPEAIbHOMN
OKpyxaroteit cpene (ycnoBus Ui KaXKJIOro CTyJeHTa CBOU).



