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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

—OIIK-1 — CnocobHOCTh TNPUMEHATh 0a30Bble 3HAaHUS B 00MacTH  (U3UKO-
MaTeMaTHYeCKHUX ¥ (WJIH) ECTECTBEHHBIX HayK B chepe cBOeH nmpodeccrnoHaIbHOM e TEIIbHOCTH;

—IIK-1 — CnocoGHOCTh MPOBOAMTH HAy4YHBIE HCCIEIOBAHUS B BBHIOpaHHOH oOmacTtu ¢
HCIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUYECKUX METOAOB, a TaKkKe
WH(POPMAIIMOHHBIX TEXHOJIOT HIA.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICIIM M METOJIbI UCCIENOBAHUS (DPU3NIECKUX
MPOLIECCOB U SIBJICHUIA;

NIIK-1.1. Cobupaer u aHaIM3UpyeT HAYYHO-TEXHUYECKYI0 HHPOpPMAIUIO MO TEeMe
uccle0BaHusl, 0000111aeT HayyHble JaHHbIE B COOTBETCTBHUH C 33J]auaMU UCCIIEJJOBAHMUS.

2. 3axa4yv 0CBOCHM A JUCHHUIIAHBI

— OcBoUTh NMOHATUIMHBIN amnmapar U OINpeieieHUs], U3JI0KEHHbIE B Kypce MosekynspHas
¢uzuka.

— OBnazseTb OCHOBHBIMU METO/IAMH U3yYEHHUS TEPMOJIUHAMUYECKUX CUCTEM.

— YMeTh TpUMEHATH I[IOJIYYEHHbIE 3HAHWA JUISl PEIIEHHs IPAKTHYECKUX 3a]ad
po¢eCCHOHAIBHON JIEATETLHOCTH.

3. MecTo qMcHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTEIbHON MPOTrPaMMBIL.

4. Cemectp(bl) ocBOeHUA U popma(bl) MPOMEKYTOUHON ATTECTANMH 1O TUCHUIJINHE

Cemectp 2, 3K3aMEH.

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS THCHUIIMHBI

JIst u3ydeHus: ¥ MOHUMAaHKS MaTepralia JaHHOW TUCIUTUIMHBI 00yYarOIIHICs JODKEeH
BJIaJIETh OCHOBHBIMH IMOHATUSMH M METOJIaMHU Kypca (GU3UKH 00111e00pa30BaTEIHbHOM MIKOJIBI.

6. SI3bIk peanusanuu

Pycckuii

7. O0beM JUCHMILITHHBI (MOYJIf)

OO61as TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsET & 3.€., 288 4acoB, U3 KOTOPHIX:
— JIeKIuH: 64 4.;

—npakTuyeckue 3aHsaTus: 80 u.;

— B TOM YHCJIC ITPAKTUYECKas MOJArOTOBKA: 64 4.

O06beM caMOCTOSTENBHON PabOThI CTYICHTA ONpeieNicH Y4eOHbBIM TJIaHOM.

8. Copepikanue TUCHUNIMHBI (MOAYJIfA), CTPYKTYPHUPOBAHHOE 10 TEMaM

Tema 1.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. PasMepsl M Macca MOJEKYIL.
KpuBsbie noTeHInanbHOM SHEPT UM B3aUMOICHCTBHSI MOJIEKY .

JluHaMUYeCKUl U CTaTUCTHYECKUU MeToll. TepMoanHaMuiecKasi CUCTEMa, TEPMOJUHAMUYECKUE
rnapameTpahl.



Tema 2.

Wneansueiii ra3. Ypapuenue Knaneiipona—MenneneeBa. OCHOBHOE ypaBHEHUE MOJICKYJISPHO-
KUHETUYECKON TEOPHUU T'a30B.

Wneanbuseiii ra3. Ypapuenue Knaneiipona—MenneneeBa. OCHOBHOE ypaBHEHUE MOJICKYJISPHO-
KHMHETUYECKON Teopuu ra3oB. Ynucso y1apoB MOJIEKYIT O CTeHKY. JlaBjeHue ra3a Ha CTeHKY. 3aKOH
JanbToHa. CKOpOCTH TEIUIOBOTO ABMKEHUS ra3oBbix Mojiekyid. OmbiT [Tepna. Temmepatypa.
TemmepaTypHbI€ Kb

BuyTtpennss sueprust uupeanbHOro rasza. Yucio cremeHerd cBOOOIbI MOJEKysbl. Teopema o
paBHOPACHIPENICIICHUA DJHEPTHH TI0 CTENEeHSIM CBOOONbI. CpenHss KWHETUYECKas DHEPrHs
TETUIOBOTO JBUYKEHUS MOJICKYJIBI.

Tema 3.

OcHOBHBIE TIOJIOKEHUSI TEOPUU BEPOSITHOCTEH. DU3nUecKasi CTaTUCTUKA.

OCHOBHBIE TIOJOXKEHUS TEOPUU BEPOSTHOCTEH. BeposTHOCTH, JUCKPETHOE M HEMPEPHIBHOE
pacmpesienienrne BeposiTHoCcTel. YacToTHOE omnpeiesieHue BepoaTHOCTH. DyHKIMS pacnpeaeneHus
(mtoTHOCTH BepossTHOCTH). HopMmainibHOE pacnpeseneHue.

Tewma 4.

Kmaccuueckast cratuctnka Makcsenina—bosbpiiMana.

®dusnueckas craructuka. @azooe mpoctpancTBo. [Ipunnun HeonpenenenHocrei [ 'eizendepra.
BepositHocThs pacnpenenenus. Hanbonee BepostHoe pacripeaenenue. @opmyna CTupivuHra ajs
(daktopuana. MeTton HeompeaeNneHHBIX MHOxuUTenen Jlarpamxka. Kiaccudeckass cratucTuka
Makcgemna—bosnbiiMana. Pacnipenenenus mo sHeprusaM, CKOpoCTsIM, UMITyJibcaMm. Pacnipenenenne
MakcBemia 1o KOMIIOHEHTaM CKOPOCTEW MOJIEKYJ, MO MOJYJII0 CKOPOCTEH, MO 3HEPTHsM, IO
nMmiyaecy. [IpuBenennoe pacnpeneneHue Makcemia 1o CKOpOCTSM, MO 3Heprusm. Ckopoctr
ra3oBBIX MOJICKYJI: HaWBEpOsSTHEHWINAs, CpedHss, cpeaHekBaapaTudHas. bapomerpudeckas
dbopmyna. Pactipenenenne bonbiimana. OnbiT [leppena mo onpeneneHuto yucia ABoraapo.

Tema 5.

KBanrtoBsie ctatuctuku boze-Oitnmrelina u ®epmu-lupaxa.

KBanTtoBsie cratrctuku boze-Oitnmelina u @epmu-/{upaka. COOTHOIIEHUE HEOTIPEIETEHHOCTEN
I'eitzenOepra. Bosubl ne-bpoitisg. YcimoBue NPUMEHHMMOCTH KJIACCHYECKOM CTATHCTHKHU.
KBanToBas cratuctuka. ®Depmuonsl U 0030HBI. Pacnpenenenume depmu-/lupaka, bose-
OnHiTeiHa. bo3e-3MHINTENHOBCKAA KOHACHCAIN

Tema 6.

OcHOBHBIE TIOJIOKEHUS TEPMOIMHAMUKH. [lepBoe Hauano TepMoIMHAMUKH.

OcHOBHBIE TOJIOKEHUS TepMoAuHamuku. HyneBoe Hauanmo tepMmoauHamuku. [lepBoe Havaio
TEPMOJAVHAMUKH.

Tema 7.

Buytpennss sneprus. TemioeMKocTh naeanbHOro U peajbHOIO ra3oB.

Buytpennss sueprus. TemnoemkocTs (MCTUHHAS, yAeIbHas, MojsipHas). PaboTa, coBepiiaemas
CUCTeMOH IpH u3MeHeHun o0bema. PasHocTh Teruoemkocteit (Cp-Cv) mis mo0oro BeliecTa.
Paznocts Temnoemkocteit (Cp-Cv) mns upeanbHoro rasza (dopmyrna Maiiepa). [Ipumenenue
MIEpBOr0 Hauyaja K ONHMCAHUIO H30mpoueccoB B Trazax. llomuTponuueckuii mporiecc.
Tennoemkocts, paboTa mpu moauTponudeckoM mporecce. CKOpOCTh 3ByKa B rase, (GopMyIibl
Herotona n Jlamnaca. TenmnoeMKOCTh MJI€aTbHOTO MHOTOaTOMHOrO rasa. Ee 3aBucumocTts OT
temneparypsl. [IoHsATHE O KBAHTOBOM TEOPUM TEIUIOEMKOCTH HJI€aJIbHOTO ra3a. «Bpeimep3aHue»
cTernenel cBo6oAbl. TemnoeMKoCTs UAeaIbHOTO U pealbHOro ra3oB. YpaBHeHue bepHymmm mis
TEUEHUS C)KUMAEMOU KUIKOCTH

Tema 8.

[Ipunuun neiictBus TemnoBbix MamuH. [{ukn Kapao

[Ipunuun peiictBusa ternoBbix MammH. Lukn Kapao B xoopaunatax PV u TS. XononunpHas
MalHa, XoJoIuIbHbIN K03 dunnent. Bropoe Hayano repmoannamuku. Teopema Kapho.

Tema 9.

Bropoe Hauano rTepMoaMHAMUKHI. DHTPOIHUS



HepasencrBo Knay3uyca. OuTponus. 3aKoH BO3pacTaHUs SHTPOIIMU. DHTPOIUS UI€AJIbHOTO ra3a.
IIpumepr! usmenenus suTponuu. [Ipunnun Jle llarense-bpayna.

Cratuctuueckas TpakTOBKAa BTOPOTO Haudajga TepMOAUMHAMHUKU. TepMmoamHamuueckas
BEpOSITHOCTH (cTaructuueckuil Bec). opmyna bonpumana. @nykryanuu. CpeqHeKkBagpaTUIHAS
¢dnykryarus. Jlemon MakcBerna.

Tema 10.

Tperbe HauaIO TEPMOJUHAMUKHY.

Tperbe Hauano tepmoauHamuku. Crnenctsus u3 Hero. Teopema HepHera

Tema 11.

OcHOBBI (pr3HYECcKO KHHETUKHU. SIBICHNUS IepeHoca: TEIUIONPOBOAHOCTb, AU dy3usi, BI3KOCTB.
OcHoBbl (u3mueckoil kuHeTHKHU. J[mmHAa cBOOOAHOTO mpoOera Mosiekyn. CpeaHee YHUCIIO
COyJapeHuil MOJIEKYJl B €IUHUIY BPEMEHU. SIBJIeHNUs epeHoca: TEIIONPOBOIHOCTh, U dy3us,
BSI3KOCTb. YJIbTpa pa3peKeHHbIE T'a3bl: COMPOTHUBIICHUE IBUKEHUIO, TEIUIONEepeaaya.

Tema 12.

PeanbHbIe raszpl.

PeanbHble ra3el. YpaBHenue Ban-nep-Baanbca. IlonpaBku Ha naBieHue u oobeM. BHyTpeHHss
sHeprusi raza Bau-nep-Baanbca, sHTponus raza Ban-nep-Baanbca u ypaBHeHue aaua0aThl.
Oddexr dxoyns — Tomcona (auddepeHunanbHblii U UHTErpaibHbIN). M30TepMBbl pearbHOTO
ra3a: TeOpeTU4ecKue 1 SIKCepuMeHTalnbHble. KpuTnueckoe coCTosIHNE, KpUTUYECKUE TapaMEeTPBhl,
KputHueckuii  kos¢p¢uuuent. JIByxdaszHoe cocrtosHue BemiectBa. CKIKEHHE Ta3oB.
[IepeceiieHHbIN Tap U neperpeTas )KUIKOCTb.

Tewma 13.

@dazoBbIE TEPEXOBI

da3oBble Tepexoapl HepBoro poxaa. Mcmapenue m koHneHcanus. PaBHOBecue KUAKOCTH U
HachlllleHHOro mnapa. [IpaBuio peruara. YpasHenuwe Knameiipona - Kiaysuyca. Jlmarpamma
coctosiHuil. TpoliHas Touka. [lepeoxiiaxkieHHas! KUIKOCTb.

Tewma 14.

Crtpoenue xuakocteit. AMopdHoe Teno

Kunkoctu. Crpoenue xkuakoctei. AMopdHoe Teno. CTeKI000pa3HOE COCTOSHHE BEIIECTBA.
[ToBepxHocTHOE HaTsKeHUE. CBOOOAHAs HHeprus. KoapduueHT noBepXHOCTHOIO HATSKEHUS.
JlaBiieHMEe MO/ MCKPHUBJIECHHOW MOBEPXHOCTHIO kuAkocTH. Dopmyna Jlanmaca. MuHumanbHas
[IOBEPXHOCTH. SIBJICHHS HA TPAHUIIE KUIKOCTH U TBEpAOro Tesia. CMayuBaHWE U HECMAaYyMBAHUE.
Kpaesoii yron. Kanuispuslie siinenus. Mcnapenue sxunkocteil. Kunenue sxuakocreid. /laBienne
HACBIIIEHHOTr0 Hapa.

Tema 15.

TennoeMKoCTh KPUCTAIUIMYECKUX TEN.

Tennoemkocts Kpucraumueckux Tten. Kiaccuueckass teopus, 3akoH /[lronmonra u Iltm.
BHyTpeHHsAsS 3HEprus U TEIIOEMKOCTh. TelI0eMKOCTh IIPU HU3KOW TeMmiiepaType. KBanToBas
TeOpHs TEIIOEMKOCTEeH 1o DiHmTelHy. Temnepatypa DiHmTeliHa. HenocratouHocTs Teopun
Ouinmreiina. ®oHoubl. Teopus [lebas TemmoemkocTd TBepAbIX Ten. Temmepatypa JleOas.
CBo0OoHbBIC ANIEKTPOHBI B MeTaiax. JHeprus @epmu. TemnoeMKocTh pH HU3KOM TeMIeparype.
TennoeMkoCcTh HpU MPOU3BOJIBHOW TeMmIiiepaType. TeroeMKOCTh METaJUIOB: pEHIeTOYHas u
3JIEKTPOHHAs.

9. Tekymuii KOHTPOJIb 10 JMCIUILINHE

Tekymuii KOHTpOIb MO AMCLMIUIMHE IMPOBOJUTCA IIyTEM KOHTPOJII IOCEIAEMOCTH,
KOHTPOJIS BHIIIOJHEHUS PAKTHUECKUX 3aHATHH, KOHTPOJIBHBIX 33JaHUH U TECTOB, KOJJIOKBUYMOB
[0 MaTepuasiaM JUCIHIINHBI, BBITOIHIEMBIX CAMOCTOSITENBHO.

Texymuii KOHTpoNb pUKCUpyeTcs B (hopMe KOHTPOJIbHOW TOUKH HE MEHEEe OJJHOTO pa3a B
CEMECTP.



OueHouHble MaTepuaibl TEKYILIEro KOHTPOJIA pa3MmelneHsl Ha caiite TI'Y B pasnpene
«Unpopmanust 06 oOpazoBatensHON porpamMmme» — https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBECACHUA U KPUTEPUH OLICHUBAHUS HpOMe)KyTO‘lHOﬁ aTrrecranmum

JK3aMeH BO BTOPOM ceMecTpe MPOBOJUTCS B MUCbMEHHOH (Gopme no Ouseram. buner
coJIepkKUT ABa Bompoca. [IponomkurensHOCTh SK3aMena 1,5 daca.

K sk3ameHy n0mmycKaroTcsi TOJIbKO T€ CTYIEHTBI, KTO y/I0BJIETBOPUTEILHO BHIIIOJHUIM BCE
MIPaKTUYECKUE 3a/1aHu.

[lepBrie Bompocsl OusietoB mposepsitoT ¢opmupoanue OIIK-1 B cooTBeTcTBUUM C
unaukatopom MOIIK-1.1. OTBeTs! natoTcs B pa3BepHyTOH (opMe.

Bropeie Bompocer OmieroB mpoBepsitoT ¢GopmupoBanue IIK-1 B cooTBercTBHE C
nnaukatopom MUIIK-1.1. OTBeTh! natoTcs B pa3BepHyTOH opMme.

[IpuMepHBIil nepeyeHb TEOPETUYECKUX BOITPOCOB.

1. MonekynspHO-KMHETUYECKUE MPECTABIICHUS O BEIIECTBE. ATperaTHble COCTOSIHUS BEIIECTBA.
Maccsl aTOMOB U MoJieKyJl. MeTobl U3y4eHus: CUCTEM MHOTHX YacCTHI.

2. WneanpHbIil Ta3. YpaBHEHUE COCTOSHUA wHjaeanbHOro raza. OcHoBHoe ypaBHenue MKT.
Temneparypa. YpaBaenue Kianelipona-Menneneena.

3. OCHOBHBIE OHATHS TEOPUH BEPOATHOCTEN. TE€OpeMBI CII0KEHUS U YMHOKEHUS BEPOSITHOCTEH.
Cpennee 3HaueHue (usnueckoit BenuuuHbl. Jlucnepcuss QyHKUMM — pacrpeaeraeHus
BeposSITHOCTH. HenpepbIiBHOE N3MEHEHNE CITy4YallHbIX BEIHYUH.

4. XapakTtep TEIUIOBOIO [JBWKEHHsS. Makpo M MHKpPO COCTOsHHME cHucTeMbl. Pa3oBoe
MPOCTPAHCTBO. MMUKpPOKAaHOHWYECKHU aHcamMOmb. PacyeT umncina MpPOCTPaHCTBEHHBIX
MHKpPOCOCTOSIHUM. [locTynaT paBHOBEPOATHOCTH. Dproaudeckas TeopeMa.

5. Pacnpenenenune MakcBeiia v €ro aHajin3. XapakTepHble CKOPOCTH. HacToTa yaapoB MOJIEKYJ
0 CTEHKY. DKCIIEpUMEHTAJIbHAs IIPOBEPKA pacnpenenaeHuss Makcpeia.

6. Pacnpenenenue bosbimana. PacnpeneneHue KOHIIEHTpauuu dacTull. Pacrnpenenenue
MOJIEKYJ B 1oJjie cui TsbkecTu. bapomerpuueckas popmyna. ATMmocdepsl IUIaHeT.

7. Kiaccuueckas cratuctuka. Pacnipenenenne Makcsemna-bonbmana. Pacnipenenenue ['u606ca.

8. KBanTtoBbeie craructuyeckne 3akoHomMepHOocTH. Cratuctuka ®Depmu-lupaka u boze-
OitnmreriHa. [IpenenbHblil nepexo] K KJIaCCUYECKOM CTaTUCTUKE.

9. PaboTa npu pacmMpeHHH U CaTuu Taza. Bayrpennss sueprus. Temmota. [lepBoe Hawamo
TepMOAMHAMHUKHU. TemnoeMkocTh. TemnoeMKocTh Tra3oB W YHMCIO CTereHed CcBOOObI.
PacxoxxneHne KIacCMYECKOM TEOPUM TEIJIOEMKOCTH € 3KCHEPUMEHTOM. 3aBUCUMOCTh
TEIJI0EMKOCTH OT T.

10. Ilpomeccel B waealbHBIX Tazax. M3oxopuueckuil, n300apUYEeCKUil, H30TEPMHUYCCKHUU,
aguabatnueckuii  mponecchl.  [lomurpomueridi  mpomecc.  Iukmel.  Hukn — Kapho.
TepmonnHamuueckoe onpeaeneHue reMneparypol. Teopema Kapho.

11. OGpatumbie u HeoOpatumble Tmpoueccel. HepaBenctBo Knaysumyca Brtopoit 3akon
TEPMOJIUHAMUKH. Paznuunsle bopMyIupOBKH 2 Hayana TEPMOAMHAMUKH.
TepmonnHamuueckas IKaga TEMIEPATYP.

12. DHTponus. DHTpomnus U BeposATHOCTL. Teopema HepHcra.

13. Pacuet u3aMeHEeHHs SHTPOIIUU B HEKOTOPHIX HEOOPATUMBIX MpoIIeccaXx.

14. Tepmonunamuueckue ¢ynknuu. Kputepun ycroitumBoctu T/ cuctemsr CooTHolieHHe
Makcseina. [Ipuanun Jle-Illarense-bpayHa.

15. MexxMouneKyspHbIE CUJIbI B3auMOJENCTBUA. YpaBHeHUe Ban-nep-Baansca. M3otepmbr  B-
n-B.

16. M3otepmbl peanbHOro rasza. JIByx(aszHble COCTOSHUS peanbHOro rasza. IlpaBuio pblyara.
MeTtacTaOuibHbIE COCTOSTHUS.

17. Kpurnueckoe coctosiHuE BemecTBa. Kputnueckas onanecueHnus.

18. IloBeneHune NBYXKOMIIOHEHTHBIX CUCTEM IIPpU U3MeHEeHUHU T mpu mocTosIHHOM 00beMe.

19. Buytpennss sneprus raza BaB.


https://www.tsu.ru/sveden/education/eduop/

20. Dddekr Ixoyns-Tomcona. YueT B3auMOICHCTBUS MOJIEKY L.

21. Cxwmxkenue ra3o. CBoiicTBa BeliecTBa BOIU3U aOCOIIOTHOTO HYJIS.

22. O6mas xapakTepucTuka xxuakocteid. [TopepxnoctHoe HaTsbKeHUe. [10BepXHOCTHO-aKTHBHBIE
BEILECTBA. Y CIIOBUS Ha IPaHUILIE pa3ziena JABYX KHUIKOCTEH M Ha rpaHMIe pasjeia KUIKOCTh-
TBEPAOE TEJIO.

23. JlaBneHue MoJ1 MCKPUBJICHHON MOBEpXHOCTHI0. Dopmyna Jlamaca.

24. KanuuisipHbl€ SBJICHUS.

25. ®a3ml u ¢a3osbie npeBpameHus [Ipumeps (a3zoBbIX MpeBpalieHuid. Y CIOBHsS paBHOBECHS
¢$a3 XUMUYECKH OJHOPOJHOTO BemiecTBa. YpaHenue Kirameiipona-Knaysmyca. ®azoBas
JarpaMmma CUCTEMBI I1ap->KUIKOCTb.

26. Hacprmennsiii nap. JlaBjieHre HACBIIIIEHHOTO Mapa HaJl U30THYTON MOBEPXHOCTHIO.

27. Kunienue xxunkoctu. [leperperast xuaxocts. MeTacTraOUIIbHbIE COCTOSHHUSL.

28. Ily3sIppKoBas Kamepa u kamepa Bunbcona.

29. Tpoiiabie TOUKH. J[narpaMmbl COCTOSTHHIA.

30. da3zoBble mpeBpalieHUs BTOporo poxa. IloBeaeHue BTOPBIX NPOU3BOAHBIX YAEIBHOTO
noteHuuana 'm66ca npu ¢.m. 2 poxa. Yersipe cooTHOLIeHH DpeHpecTa.

31. SBnenns nepenoca. [lonepeyHoe ceyeHune nporecca, CpeaHss AIuHa CBOOOJHOTO TMpolera,
4acTOTa CTOJIKHOBEHUM. Mojensb TBepabix chep. OOmas xapakTepuCTHKA SIBJICHUH IepeHoca.

32. TennonpoBoaHocTs. BHyTpenne tpenue (Bszkocts). Auddysus.

33. dusnueckue ABIEHUS B pa3peKeHHBIX Trazax. D¢dys3us ra3os. Temnosas a3¢pdy3ua. dpdext
Knyncena.

34. YpaBHeHHE NEPEHOCA 3aBUCAILIEE OT BPEMEHHU.

35. SIBneHus nepeHoca B TBEPABIX TeNIaxX U KUIKOCTAX

36. Teepapie Tenma. OOmas XapakTepUCTHKA TBEPAbIX Tel. THUMIBI MEXMOJIEKYJISIPHOTO
B3aMMOJICICTBHS B TBEPABIX Tenax. I'eoMeTpus KpUCTAIIMYEeCKOi pemeTku. Pemerka bpase.
CuMMeTpHs pelIeTKH, BUIbl CHMMETPHH.

37. Kpucramumueckue kinaccbl. CUMMETpHS CIOXKHBIX pemieTok. Kpucramtorpaduaeckue
CUCTEMbI KOOpAMHAT. PerieTk XuMH4eCKUX 3JIEMEHTOB U COEIMHEHUH.

38. JledekTsl B KpucTaIax.

39. Knaccuueckas Teopusi TEIUIOEMKOCTH TBEPbIX Tell. [loBeneHrne TemioeMKOCTH TP HU3KUX
TeMIepaTypax.

40. KBanToBas Teopus TEIUIOEMKOCTH DWHINTEHHA. DJaeMeHTapHble Bo30yxaenus. HemocraTku
TEOpUU DUHIITEHHA.

41. Teopus [ebas. Cs3aHHBbIC KOJICOAHHMS M MX PaACIpOCTpaHEHHE B TBepAoM Teie. [loacuer
yrciia MoJl. Berarcnenue TeroeMKkocTH 1o Teopun Jlebas. AHanus cirydast HU3KHX U BBICOKHX
temneparyp. @®oHoHbl. BbluucieHne TEMI0EMKOCTH TBEPAbIX Tel C HCIHOJIb30BAaHUEM
KBaHTOBOTI'O pacrpeneneHus sl GOHOHOB. TerioeMKoCTh METaIOB.

42. Nubdysus. Mexanusm muddys3un. 3akonsl dPuka. TernoBoe pacmupenue. [lnaBienue
TBepAbIX Ted. PazoBast AUarpamMma CUCTEMBI )KHUJIKOCTh - TBEPJOE TEJO.

43. Kpucrammzanus. CyonuManus.

44. dazoBble IEPEeX0/Ibl IEPBOTO U BTOPOro poja. JuarpaMMbl COCTOSHHUSL.

11. YuyeOHO-MeTOTUIECKOE 00ecIIeueHne

a) DIEeKTPOHHBIN y4eOHBIN KypC M0 AUCHUILINHE B 2JIEKTPOHHOM YHUBepcutere «Moodle»
https://moodle.tsu.ru/course/view.php?id=3735

0) OrleHOUHBIE MaTepHallbl TEKYIIEro KOHTPOJSI M MPOMEKYTOYHOW aTTECTAllMH IO
mucrarmunae (https://www.tsu.ru/sveden/education/eduop/).

0) OrleHOUHBIE MaTepHallbl TEKYIIEro KOHTPOJSI M MPOMEKYTOYHOW aTTECTAllMH IO
TUACIUATUIMHE.

[TepeueHs BOMPOCOB, BHIHOCUMBIX Ha SK3aMeEH.

1. OcHOBHBIE TMOJIOKEHUS MOJEKYJISIpPHO-KMHETHYeCKoW Teopun. Pasmepsl u Macca

Mouiekyi. KpuBble MOTEHIIHAIBHON SHEPTUH B3aUMOACHCTBUS MOJIEKYJI.



https://moodle.tsu.ru/course/view.php?id=3735
https://www.tsu.ru/sveden/education/eduop/
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JlvHaMuyeckuiiT W CTaTUCTHYECKMA MeToA. TepMoauMHaMHuecKas CHCTEMA,
TEPMOJIMHAMUYECKUE TTapaMeTPBhI.

Uneansueiii ra3. YpaBuenue Kianeitpona—MenneneeBa. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUUECKOIN TEOpHH ra3oB. YUCIIO yAapoB MOJIEKYJI O CTEHKY.
JlaBnenue ra3a Ha CTeHKY. 3akoH [lanbToHa.

CkopocTu TEmIoBOro JABMKEHHUs Ta3oBbix Mozekyid. OnbiT Iltepna. Temmneparypa.
TemriepaTypHbI€ KB

BHyTpeHHsIsT 3Heprus wupeanbHOro raza. Umcino creneHeid CBOOOIBI MOJEKYIIHI.
Teopema 0 paBHOpacHpeAeIeHUH OJHEPrHM IO CTemeHsM CcBoOoabl. CpemHss
KHUHETHUYECKasi SHEPTHsI TETUIOBOTO JIBUYKEHUSI MOJICKYJIBI.

OCHOBHbBIE TOJIOXKEHHUSI TEOPUH BEPOATHOCTEW. BeposTHOCTb, IUCKPETHOE H
HEIPEPBIBHOE paclpe/iesieHne BEposITHOCTEN. YacTOoTHOE olpe/ieieHre BEPOSITHOCTH.
OyHKIMS pacnpeienenns (IUI0THOCTh BeposiTHOCTH ). HopmainbHoe pacnpeseneHue.
O®uznyeckass cratucthka. Pa3zoBoe mnpocTpaHCTBO. lIpuHIMD HeompeneneHHOCTEN
I'eitzenOepra. BepostHocTs pacnpenenenus. Hanbomnee BeposiTHOE pacnpeienieHue.
Meron HeonpeneneHHbIx MHouTened Jlarpamxka. Kitaccnueckass craTtuctuka
Makcemta—bonpmana.

Pacnipenenenust o saHeprusm, CKOpocTsM, uMItysbcam. Pacnipenenenne Makcernia o
KOMITOHEHTaM CKOpPOCTeH MOJIEKyJ, [0 MOMYJII CKOpPOCTEH, IO JHEpPrusivM, I0
AMITYJIBCY .

[IpuBenenHoe pacnpenenenue Makcpemia Mo CKOPOCTSAM, IO 3HeprusM. CKOpocTH
ra3oBbIX MOJIEKYJI: HAUBEPOATHEUIIas], CPENIHSSA, CPETHEKBAPAaTUIHASL.
Bbapomerpuueckass ¢opmyna. Pacnpenenenue bonbimana. OmnsiT [leppena mno
ONPEJIEICHUIO YnciIa ABOTaIpo.

[IpumeHuMOCTh KJIACCMYECKOW CTAaTUCTHKUA. (COOTHOIIEHWE HEOMPEACIICHHOCTEN
I'eitzenOepra. Bomasl  ge-bpoiins.  VYcinoBue NPUMEHHMOCTH — KIIACCHYECKOM
CTaTUCTHUKH.

KsanToBas cratuctuka. @epmronsl u 6030Hb1. Pacnipenenenue ®epmu-/lupaka, boze-
OlHIITeHA. bo3e-3MHIITEeHHOBCKAas KOHICHCALUS.

OcCHOBHBIE TOJIOKEHUS TepMoauHaMuku. HyneBoe Hayano tepmonuHamuku. [lepBoe
Hayajo TepMoauHaMuKu. BHyTpeHHss sHeprus. TemnoeMKocTs (MCTUHHAS, yIelbHasl,
MOJISIpHAs).

PaGora, coBeprraemasi cucteMoi pu U3MeHEHUU oO0beMa. PazHOCTh TernoeMKocTen
(Cp-Cv) nna mroboro BemectBa. Paznocts Teroemkocreid (Cp-Cv) s uaeanbHOTO
rasa (popmyna Maiiepa).

[IpuMeHeHne epBOro Havasa K ONKUCAHUIO U30IPOLECCOB B razax. [lonmurponuueckuit
npouecc. TemroeMKocTs, paboTa mpH MOJIUTPOIUIYECKOM IMPOoLiecce.

CkopocTh 3ByKa B raze, Gopmynsl Hetotona u Jlamaca. TemnoeMkocTs uaeaibHOTO
MHOI'0aTOMHOTO Tra3a. Ee 3aBUCUMOCTb OT TEMIIEPATYPBHI.

[lonsAiTHE O KBAaHTOBOM TEOpPUHU TEIUIOEMKOCTH HJACAIBHOrO rasa. «Bbemmep3aHue»
cTenenel cBo6obl. TermnoeMKocTh HeanbHOTO U PEalbHOTO ra30B.

VYpaBHenue bepHyuu 111 TEUEHUS COKUMAEMOM KUKOCTH.

[Tpuniun neiictBus temioBbix MamuH. [ukin Kapao B koopaunatax PV u TS.
XonoaunpHas MallvHA, XOJIOAWIBHBINH KOdhduiueHT. TexHuuecKue UKIbL.

Bropoe nauano repmoaunamuku. Teopema Kapno. HepaBenctBo Knaysuyca.
OHTponusi. 3aKOH BO3PACTaHUS SHTPONHH. DHTPOIHUS HAealbHOro rasza. [Ipumepsl
n3meHeHus sHrponuu. [Ipunnun Jle larense.

Craructuueckasl TpPaKTOBKAa BTOPOTO Hayana TEPMOJUHAMUKHU. TepMoauHaMuyecKas
BEPOSITHOCTH (cTaTucTHUecKui Bec). @opmyna bonbimMana.

Onykryanun. CpegHekBaapaTuuHas (iaykryarus. JleMon Makcsena.

Tperbe Hauano repmoarHaMUKH. ClIeICTBUS U3 HETO.

OcHoBbl (u3nueckoil kuHeTHKHU. J[mmHa cBOOOAHOrO Tmpodera monekyn. CpemHee
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37.

38.

39.
40.
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43.

44,

YHCJIO COYIapEHUH MOJIEKYJI B €IMHULLY BPEMEHHU.

SIBieHus mepeHoca: TeIIoNPOBOAHOCTh, AU dy3usi, BAZKOCTh. YIIbTpa pa3peKeHHbIC
ra3bl: CONPOTUBJIEHUE JBM)KEHUIO, TEIUIONEPEIaya.

Peanbubie razpl. YpaBHenue Ban-nep-Baanbca. IlonpaBku Ha naBieHue u oObeEM.
Buyrtpennss sHeprus rasza Ban-nep-Baanbca, sHTponus rasa Ban-nep-Baansca u
ypaBHECHUE anadaThl.

S dext xoyns — Tomcona (mupdhepeHranbHbii 1 HHTETPATTHHBIN).

N3o0TepMbl peanbHOro rasa: TEOPETUYECKHE U IKCIEpUMEHTalbHble. Kputnueckoe
COCTOSIHUE, KPUTHUECKUE ITapaMeTpbl, KpUTHYECKHH KO3 (DUITHeHT.

IByxdaznoe coctossHue BemecTBa. CKMKeHHE Tra3oB. [lepechllieHHBI Tap |
neperpeTast )KuJKoCTb.

dazoBble Ilepexoipl IepBoro pona. Mcemapenue u  koHaeHcauus. PaBHOBecue
XKUJAKOCTM WU HachllleHHoro  mapa.  [IpaBuno  peluara.  YpaBHeHHe
Knaneiipona - Knaysuyca.

Juarpamma cocrosiHuid. TpoiiHasa Touka. llepeoxiakieHHas )KUIKOCTb.

Kunkoctu. Crpoenue xuakoctein. Amopduoe Teno. CTexinooOpa3HOE COCTOSHUE
BemiectBa. lloBepxHocTHOoe HaTspkeHue. CBoboxnas sHeprud. Koadpounuent
MTOBEPXHOCTHOT'O HATSKEHUSI.

JlaBiieHMEe T0J MCKPHUBJIEHHOW TMOBEPXHOCTHIO kuAKOCTH. Dopmyna Jlammaca.
MuHuMabHasi TOBEPXHOCTb.

SIBneHust Ha TpaHULE XKUIAKOCTU M TBepaoro tena. CMauyuBaHUE U HECMAayMBaHUE.
Kpaesoii yron. Kanunnsipusie siBieHHs .

Ucnapenne xuakocreil. Kunenne xuakocteil. J[aBieHne HACBIIIEHHOTO Hapa.
TermmoeMKkocTh KpucTaimnueckux ten. Kinaccuueckas teopust, 3akon Jtononra u I1tu.
BayTpeHHss 3HEPTHS U TEMIIOEMKOCTh. TermI0eMKOCTh TPU HU3KOW TeMIepaType.

. KBanTOBas Teopus TeroeMKkocTel mo DUHImTeHy. TeMneparypa DHHIITEHHA.
42.

Henocrarounocts Teopum OinmteitHa. dononbl. Teopus Jlebas TemioeMKoCTH
TBepabIX Ted. Temmepartypa [ebas.

CBoOoaHBIC 2JIEKTPOHBI B MeTayiaX. JHepruss depmu. TemnoeMKoCTh NMpu HU3KOU
TeMIeparype.

TemoemMkocTh TpU  NPOM3BOJIBHON — Temreparype. TemioeMKocTb METallIoB:
pelIeTOYHas U AJIEKTPOHHASL.

B) [lepeueHr peKOMEHIyeMbIX CEMUHAPOB U MPAKTUYECKUX 3aHITHIA:

. OcHOBHBIE TTOJIOKEHUS MOHCKyanHO—KHHeTquCKOﬁ TCOPUHU. PaSMepr H Macca MOJICKYII.

IInotHOCTB MOJICKYIJI. KpI/IBbIC HOTGHHH&HBHOﬁ OQHCPIrun B3auMMOJICHCTBUS MOIJICKYJI.

. Uneanbusiii ra3. YpaBaenue Knaneiipona-Meneneena.
. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH razoB. YHUCIIO y1apOB MOJIEKYI

O CTEHKY.

BuyTpeHHsst sHeprusi uaeanbHoOro rasa. Yucno cremneHeir cBoOoabl MoieKyibl. CpemHss
KUHETUYECKasl SQHEPTHUsl TEMIOBOIO JIBUKEHUS MOJIEKYJIBI.

Pacnpenenenne Makcsena.

Pacnpenenenne Makcsena.

Pacnpenenenune bonpmana.

Pacnpenenenune bonpmana.

[TepBoe Hauano TepmMoauHAMUKH. TermnoeMKkocTh. PaboTa uieanbHOro ra3a npy pa3inyHbIX
rpoueccax.



1.

10.ITepBoe Hauaso TepmoauHamMukh. TermnoemkocTs. PaboTa nieanbHOro ra3a npu pa3inyHbIX
MpoIeccax.

11.Bropoe Hauano TepMoAMHAMUKH. [{UKIIBI.

12.OuTponus.

13.5IBnenus nepenoca: audysusi, TEMIONPOBOAHOCTD, BI3KOCTb.

14.Peanbnblie ra3pl. YpaBHenue Ban-aep-Baanbca.

15.YpaBuenne Knaneitpona - Knaysuyca. Jluarpamma cocrosiuuii. TpoiiHast TOUKa.

CaMocTosTeIbHAas pa60Ta CTYACHTA BKJIIOYACT:

yIayOJIeHHOE TeOpEeTHYEeCKOe M3YUYCHHE PA3/esioB Kypca MPU MOATOTOBKE K JIEKIMOHHBIM U
MIPAKTUYECKUM 3aHATHM;

MIOJAFOTOBKY K 00CY>K/IEHUIO MaTepuaia, B TOM YHCJIE CaMOCTOSATENbHBIN MTOMCK HEOOXOAUMBIX
HCTOYHUKOB MH(pOpMaIMK, BKIIIOUas Hay4YHO-00pa3oBaTeabHble pecypcebl cetu HTepHeT;

Bormpocsl, BEIHECEHHbBIE HAa CAMOCTOSTEIFHOE U3YUCHHE.
— SIBneHus Ha TpaHUIIE KUIKOCTH M TBepaoro Tena. CMauvBaHWEe M HECMadMBaHUE.
Kpaesoii yron. Kanunnsipaeie siBieHus.
— JlemoHn Makcgeria.

JlutepaTypa K TemMaMm JUIsl CAaMOCTOSATEIBHOIO U3YUEHUs

1. CuByxun [l. B., O6mmii xypc ¢uszuku. B 5-tm Tomax. Tom 2. TepmoguHamuka u
MoJeKysipHast ¢pusnka, M3natensctBo: @usmariut, 2014 r, ISBN: 978-5-9221-1514-
8, Ctpanui: 544

2. Kypc ¢uzuku. B 3 tomax. Tom 1. Mexanuka. MonekynsapHas ¢usuka. YuebHoe
nocobue U. B. CasenbeB MznarensctBo: «Jlaub» 2016 1. ISBN: 978-5-8114-0685-

2,978-5-8114-0648-5

12. Ilepevyennb yueOHOI JuTepaTypbl U pecypcoB cetu UHTEepHeET

[TepeyeHb OCHOBHOM U TOTIOJHUTEIBHON YUECOHOU JTUTEPATYPHI.

a) OCHOBHAs JIUTEparypa:
Kypc ¢ousuku. B 3 Tomax. Tom 1. Mexanuka. MonekymsipHas pusuka. YueOHOe mocodue

H. B. CaBenbeB UznarenbcTBo: «JIaub» 2016 r. ISBN: 978-5-8114-0685-2, 978-5-8114-0648-5

2.

N —

W

N —

CuByxun JI. B., OOmmii xypc ¢usuku. B 5-tu Ttomax. Tom 2. TepmomuHamuka wu
MoJsieKyJsipHas ¢usuka, M3marensctBo: ®usmaraut, 2014 r, ISBN: 978-5-9221-1514-8,
Crpanun;: 544

Hponos, N.E., 3amaun o o6meit pusuke. — CI16: M3narenbcrBo:Jlanb, 2016. — 416 c.

ISBN: 978-5-8114-0319-6

0) IOoMoNIHUTENbHAS TUTEpaTypa:

Hponos U.E., OcHoBHBIC 3aKOHBI GU3HKH MakpocucTem, M., 2001;

MarseeB A.H., MonekymnspHas ¢usuka.; Yue6. nocodue ans By30oB.-M.: ISBN: 978-5-8114-
1007-1. 2010, 368 c.

Oeitaman, Jleitron, Conpc, deiinManoBckUe IeKIuH Mo ¢pusuke, uza.3-e, M, Mup, 1976-78
Hetnad A.A., SABopckuii b.M., Jlebene A.K., CnpaBounuk no ¢usuke, uza. 8-e, 2006,
Kopu I'., Kopn T, CripaBounuk o MmaremaTtuke, 1968 u noszxe.

B) pecypchl cetu HTepHeT:
https://mf.bmstu.ru/info/faculty/kf/cat/k6/lit/docs/uchebnik/Trofimova Kurs_fiziki.pdf
https://old.mephi.ru/students/vl/physics/index.php



https://old.mephi.ru/students/vl/physics/index.php

13. IlepeyeHb MHPOPMAIIHOHHBIX TEXHOJIOT Ml

a) JMIICH3UOHHOE U CBOOOIHO PacHpOCTPaHIEMOE ITPOrpaMMHOE 00eCIIcUeHHE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Bximrouaer npuinoskenusi: 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);

— myOnruHO ocTynHbIe o0naunbie TexHonorun (Google Docs, SIHaekc auck u T.11.).

0) nH()OPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

— DJIEeKTPOHHBIN Karajaor Hayunoit OoubmmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHas oubimoreka (penozuropwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBbC Jlanb — http://e.lanbook.com/
— OBC KoncynbTant ctyaeHTa — http://www.studentlibrary.ru/
— Obpa3zoBarenbHas maatgopma FOpaiit — https://urait.ru/

14. MaTtepua/jibHO-TeXHUYECKOe oOecreyeHHe

Aynutopuu Ui MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIA.

Aynutopun JUisi TPOBEAEHUS 3aHSATHH CEMHUHApCKOro THWIA, WHAUBUAYAIbHBIX U
IPYIIOBBIX KOHCYJBTAUHN, TEKYLIEro KOHTPOJIS U MPOMEKYTOUYHON aTTeCTalllu.

[Tomemienus A caMOCTOSATENbHONW pabOThI, OCHAIIEHHbIE KOMIIBIOTEPHOW TEXHUKOH U
JOCTYNIOM K ceTh VHTepHeT, B 3JEKTPOHHYI0 HMH(OPMalMOHHO-00pa30BaTEbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynutopun Ul TPOBENEHMS] 3aHATUN JIEKIIMOHHOTO UM CEMUHApCKOro THIIa
WHIVBUAYAIbHBIX M TPYMIOBBIX KOHCYJIBTAllMM, TEKYILEr0 KOHTPOJSA M IPOMEKYTOUHOU
aTTECTAIlMU B CMeNIEHHOM dopMarte («AKTPY»).

15. Uudopmanus o pazpadoTyukax

Hemkun Bnagumup IlerpoBud, mpodeccop, MOKTOp (U3HUKO-MATEMATHUYECKUX HaYK,
¢dbuszudeckuii gaxynprer TOMCKOTO rOCyIapCTBEHHOTO YHHUBEpPCUTETA, 3aB. Kadeapon obmei u
SKCIEPUMEHTAIbHOU (PU3UKU
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