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1. Iesap 1 ni1aHUpPYyeMBble Pe3yJbTAaThl 0CBOCHHUS M CHMILIMHBI (MOIYJIs1)

Iesbr0 0CBOEHMSI JUCLMIUIMHEIL ABJsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLUI:

—OIIK-1 — CnoocoGHOCTh TPUMEHATh 0a30Bble 3HAHMS B OOJNACTH  (PHU3UKO-
MaTeMaTHYeCKuX M (WIM) €CTeCTBEHHbIX Hayk B cdepe cBoell mnpodeccrnoHaIbHON
NeSITeTbHOCTH;

—IIK-1 — CnocoGHOCTh MPOBOAMTH HAy4HbIE MCCIEJOBAHUSA B BBIOpaHHOH obsacTH ¢
UCITIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIBHBIX W TEOPETUYECKHX METO/OB, a TaKXKe
MH(POPMALIMOHHBIX TEXHOJIOTUH.

PesynpTaTramMu OCBOEHUS TUCIMILIMHBI SBISIOTCS CIEAYIOIMINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICIIA M METOJIbI UCCIEIOBAHMS (PU3MUECKUX
IPOLIECCOB U SIBJICHUM;

UIIK-1.1. Cobupaer u aHATU3UPYeT HAYYHO-TEXHHYECKYI0 HH(OpManuio Mo Teme
ucciieIoBaHusl, 0000111aeT HayuHbI€ JaHHbIE B COOTBETCTBHUHU C 33a4aMU UCCIICI0BaHMSL.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— OCBOUTH NOHATUHHBIN annapar U ONpeleNICHUs, U3JI0KEHHBIE B Kypce MoneKyispHas
¢u3zuka.

— OBnasieTb OCHOBHBIMHM METOAAMHU U3Y4YEHHs TEPMOJUHAMUYECKUX CUCTEM.

— YMeTb NpPUMEHSATHb I[OJIyY€HHBIE€ 3HAHUA Uil pELIEHUS MPAKTUYECKUX 3aj]ad
npodecCHOHATIBLHOM 1eATEbHOCTH.

3. MecTo AucuMnauHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMblI

HI/ICHI/IHHI/IHa OTHOCHUTCA K 0053aTeIbHOM YacTu 06pa30BaTeJ'ILHOfI IIporpaMmal.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 0 AUCHHUIINHE

Cemectp 2, 5K3aMeH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

Jlnist u3ydeHus u MOHUMAaHUs MaTepuaia JaHHOM TUCIUIUIMHBI 00yJYaromuics 10IKeH
BJIa/IETh OCHOBHBIMU MOHSATUSIMU M METO/IaMHU Kypca (pu3uku o011e00pa3oBaTeaIbHON HIKOJIBI.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBisieT 8 3.¢., 288 4acoB, U3 KOTOPHIX:
— JIeKnuu: 64 u.;

—npaktudeckue 3ausatus: 80 4.;

— B TOM YHCIIE TPAKTUYECKas MOJAr0TOBKA: 64 4.

O6beM caMOoCTOATENbHOMN pabOThI CTYIEHTA ONpeeNieH Y4eOHbIM IJIaHOM.

8. Conep:xkaHue IMCUUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1.

OCHOBHBIE TIOJIO)KEHUST MOJIEKYISIPHO-KUHETUYECKON TEOpUU

OCHOBHBIE TIOJIOKEHUS MOJICKYJIAPHO-KUHETUUECKOW Teopuu. Pa3Mepsl M Macca MOJIEKYIL.
KpuBbie noTeHIIManbHOM SHEPTUU B3aUMOJIEHCTBHS MOJIEKYJI.

JlnHaMUYeCcKUi M CTaTUCTUYECKUH MeTo. TepMoanHaMuyecKkas CUCTEMa, TEPMOJUHAMUYECKHUE
napameTpsbl.

Tema 2.



Wneanbueiii ra3. Ypauenune Knaneiipona—MenaeneeBa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-
KMHETUYECKON TEOPHUU Ta30B.

Wneanbueiii ra3. Ypauenune Knaneitpona—MenaeneeBa. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOM Teopuu ra3oB. Yuciao ynapoB MOJEKYN O CTeHKY. JlaBieHue raza Ha CTEHKY.
3akoH JlanbroHa. CKOpPOCTM TEIUIOBOrO JABMXKEHHUS ra30oBblx Mouiekyn. OmnbiT HlTepHa.
Temneparypa. TemneparypHble HIKAJIbI.

BuyTpeHHss »Heprus uaeanpbHoro rasa. Yucino cremneHed cBoOOabl MOJIEKYJbl. Teopema o
paBHOPACHPEJCIICHU DYHEPIUM MO CTeneHsAM cBoOonabl. CpeaHsisi KUHETUYecKash SHeprus
TEIJIOBOT'O JABM)KEHUS MOJIEKYJIBI.

Tewma 3.

OcHOBHBIE TIOJIOKEHUS TEOPUU BEpOSITHOCTEN. Pu3nuecKas CTaTUCTHKA.

OCHOBHBIE TIOJIOKEHUS TEOPUU BEPOSATHOCTEH. BeposTHOCTH, AMCKPETHOE M HEMPEPHIBHOE
pacupeneneHue  BeposATHOcTed.  YacroTHoe — ompeneneHue  BeposTHOCTH.  DyHKuusA
pacnpezeneHus (IIOTHOCTh BeposiTHOCcTH ). HopmansHoe pacnpenenenue.

Tema 4.

Kiaccuueckas craructuka Makcsemia—bonbsimana.

Oduznyeckas cratuctuka. @azoBoe npocTpancTBo. [Ipuanmn Heonpenenernnoctei [ eizendepra.
BeposatHocTs pacnpenenenus. Haubonee BepositHoe pactipenenenue. @opmyna CTupiauHra ais
daktopuana. Meton HeomnpeaeleHHBIX MHOxHUTenen Jlarpamxka. Kiaccudeckasi cratuctuka
MakcBemna—bonsumana.  PacrmipepeneHuss 1O 3HEPrusiM,  CKOPOCTSIM,  MMITYJIbCaM.
Pacnpenenenne MakcBeiuia 10 KOMIIOHEHTaM CKOPOCTEM MOJIEKYJI, 110 MOJIYJIKO CKOPOCTEH, IO
SHeprusiM, no wumnyiscy. IlpuBenenHoe pacnpeneneHue MakcBemia IO CKOPOCTSAM, IO
sHeprusiM. CKOpPOCTH Ta30BbIX MOJIEKYJ: HauBEpOSTHEHIas, CpelHss, CpeIHEKBaJIpaTUyHas.
bapomerpuueckas gopmyna. Pacnpenenenue bonbimana. Omeir Ileppena mo omnpeneneHHIo
yrcia ABOrazpo.

Tema 5.
KBanToBsie craructuxku boze-Ditnmreitna u ®epmu-/upaxa.
KBaHTOBBIE CTaTUCTUKHU boze-DOiinmreitna u ®epmu-/lupaka. CootHomeHne

HeonpeneneHHocTel [ eiizenoepra. Bomusl ne-bpoitis. YcnoBrue MpUMEHUMOCTH KJIACCUYECKON
cratucTuk. KBaHtoBas cratuctuka. @epmuonsl U 0030HBL. Pacnpenenenune ®epmu-Jlupaka,
Bboze-Oiinmteiina. bo3e-siHIIITEiHOBCKAsT KOHIEHCAIIHS

Tema 6.

OcHoBHbIE TIOJIOKEHUS TepMOIMHAMUKHU. [IepBoe Hauano TepMOAMHAMUKHY.

OcHoBHbIE MONOXEHUS TepMoauHamuku. HyneBoe Hawano tepmoauHamuku. IlepBoe Hagaio
TEPMOJNHAMUKHU.

Tema 7.

Bnytpennss sHeprus. TemoeMKocTh HIeanbHOTO U PEAIbHOTO I'a30B.

Buytpennss sneprus. TernoemkocTs (MCTUHHAA, yIenbHas, MoJisipHasi). Pabora, coBepiaemas
CHUCTEMOU TIpu M3MeHeHuu oObema. PazHocTh Temmoemkocteit (Cp-Cv) mist m000T0 BeliecTsa.
Pasnocts Temnmoemkoctel (Cp-Cv) s uaeanbHoro rasza (dopmyna Maitepa). IIpumenenue
NepBOro Hayajlla K OIMCaHUI0 u30mporeccoB B raszax. [lomuTponmueckuili mporecc.
TennmoeMkocTh, paboTa MpU MOIUTponHUeckoM mporecce. CKOpocTh 3ByKa B rase, (popMysibl
Hprotona u Jlamnaca. TemnoeMKoCcTh MI€anbHOTO MHOIOATOMHOTO rasa. Ee 3aBHCMMOCTB OT
Temneparypsbl. [IoHATHE O KBAaHTOBON TEOPHM TEIUIOEMKOCTH HMJI€albHOIO rasa. «Beimep3anue»
cTernieHei cBoOobl. TernnoeMKocTh UAeaTbHOTO U PeabHOro ra3oB. YpaBHeHUEe bepHyman s
TE€YEHMsI CKUMAEMON KHUIKOCTU

Tewma 8.

[Tpunuun neiicrBus tennosbix MamuH. Lukin KapHo

ITpunnun npevictBus temioBbix MamuH. [ukn Kapro B xoopaunatax PV u TS. XonogunsHas
MalllnHa, X0JOAUIbHBIN Kodduirent. Bropoe nauano Tepmoaunamuku. Teopema Kapho.

Tema 9.

Bropoe Hauano TepMOAMHAMUKHN. DHTPONHUS



HepasencrBo Knay3uyca. DHTponus. 3akoH BO3pacTaHMsl SHTPONUHU. DHTPONMS HUIEAITBHOTO
raza. [Ipumepsl uamenenus saTponuu. [Ipunuun Jle [llatense-bpayna.

Craructuyeckass TpakTOBKAa BTOPOTO Hauyajga TEepMOJUMHAMHUKU. TepMoanHaMuyeckas
BEpOATHOCTH (cTaTucTuueckuii Bec). @opmyna bonpumMana. @unykryauuu. CpeqHeKkBaapaTuyHas
duykryarnus. Jlemon MakcBea.

Tema 10.

Tperbe Ha4aI0 TEPMOAMHAMUKH.

Tpetbe Hauano TepmoauHamuku. CieactBus U3 Hero. Teopema HepHera

Tema 11.

OcHoBBI (hM3HUECKON KUHETHKU. SIBICHMS TepeHoca: TeIIONPOBOIHOCTb, AU( G Y3us, BI3KOCTb.
OcHoBbl (u3nueckoil kuHeTHKHU. [[nmmHa cBOOOAHOrO mpoOera Momnekyn. CpemHee YHUCITO
coyJapeHuil MOJIEKYJ B €IUHUIY BpeMeHU. SIBJIeHUs MepeHoca: TeII0ONPOBOIHOCTh, Tuddy3us,
BS3KOCTb. YJIbTPA pa3peKEHHBIE ra3bl: COPOTUBIICHUE JBUKECHHUIO, TEILIONEpEIaya.

Tewma 12.

PeanbHble ra3pl.

Peanbuble ra3sl. YpaBuenue Ban-nep-Baanbca. [lonpaBku Ha naBneHue u oobeM. BHyTpeHHss
sHeprus rasa Ban-nep-Baanbca, sHTponus rasa Ban-nep-Baanbca um ypaBHeHue anna0athl.
Oddext Ixoyns — Tomcona (auddepeHnnanbHplii 1 UHTErpaibHbIi). M30TepMbl pealibHOTO
raza: TEOpPETHMYECKME M JOKCIEpUMEHTAJIbHbIE. KpuUTHYEeCKOe COCTOSIHME, KPUTHYECKUE
napaMmeTpsl, Kputudeckuii koadunueHt. JIByxdasznoe cocrosinue BemiectBa. CKIKEHHUE ra30B.
IlepechllieHHBIN NIap U Ieperperas KUIKOCTb.

Tewma 13.

®da3oBbIE IEPEXOBI

®dazoBble mepexoabl mepBoro poxaa. Mcmapenue u KoHjeHcauus. PaBHoBecue KHUIKOCTH U
HacblleHHOro mnapa. I[IpaBuno peryara. YpasHenue Knaneilipona - Knaysmyca. [Iunarpamma
cocrosauil. TpoitHas Touka. [lepeoxnaxaeHHas KUAKOCTb.

Tewma 14.

Crpoenue xuakocteil. AMop(hHOe Telo

Kunkoctu. Crpoenue xkunkocteir. AMopdHoe Teno. CTeksioo0pa3HOE COCTOSHHE BEIIECTBA.
[ToBepxHocTHOE HaTsKeHHe. CBoOOHAs sHeprust. KoadduuneHT noBepXHOCTHOTO HATSKEHHUSL.
JlaBneHue moJ MCKPUBJICHHOW NOBEPXHOCTBHIO XKUAKOCTH. Popmyina Jlamraca. MuHumanbsHas
MOBEPXHOCTh. SIBJIEHNS HA IPaHMIIE )KUJKOCTH U TBepAOro Tena. CMauynBaHUE U HECMAYMBAHUE.
KpaeBoit yron. Kamwmnsipuele sBiaenus. Mcnapenuwe sxuakocted. Kumenue KuakocTteil.
JlaBieHHEe HACBILIEHHOTO Mapa.

Tewma 15.

TemnoeMKoCTh KpUCTAININYECKUX TEIL.

TennoemkocTs Kpucraumueckux ten. Kitaccnueckas teopus, 3akoH /[[romonra u Iltn.
BHyTpeHHss HEprus M TEmIoeMKOoCTh. TennoeMKocTs IpH HU3KOW Temneparype. KBaHToBas
TEOpHs TEIJIOEMKOCTEN 1o DWHITeHHy. Temmneparypa OuHmreitHa. Hegocrarounocts Teopun
Onnmreitna. @ononbl. Teopust [lebas TemmoeMkocTn TBepiablx Ten. Temmneparypa [leOas.
CBoOoniHBIE 3JE€KTpOHBI B MeTtamnax. OHeprus Pepmu. TemnoeMKoCTb TMpU HHU3KOH
Temneparype. TemnnoeMKocTh HpH IPOU3BOJIBHOW TemImepaType. TemnoeMKOCTh METaJuIoB:
pelIeToYHas U AIEKTPOHHAS.

9. Tekyummii KOHTPOJIb MO TUCHUTIAHE

Texkymuii KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS MYTEM KOHTPOJS IOCEHIaeMOCTH,
KOHTPOJIA BBITTIOJTHCHU A IMPAKTUYCCKUX 33H$ITI/II71, KOHTPOJIbHBIX Sa)IaHI/Iﬁ n TECTOB,
KOJUIOKBUYMOB 10 Marepuasiam JUCIUIUIMHBI, BBIIOJHAEMbIX CAMOCTOSATEIBHO.

Texymuit KOHTpOJb puKkcHUpyeTcs B (hopMe KOHTPOJILHON TOUYKH HE MEHEe OJHOTO pa3a B
ceMecTp.



OneHouHble MaTepuajbl TEKYILEro KOHTPOJs pa3MeunieHsl Ha caiite TI'Y B pasnmene
«Mudpopmarmst 06 06pazoBaTenbHOM IporpamMmme» — https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

JK3aMeH BO BTOPOM ceMecTpe IMPOBOJUTCS B MUCbMEHHOUN Qopme mo Ouneram. buner
COJIEpKUT ABa Borpoca. IIpogomkurenbHOCTh SK3aMeHa 1,5 yaca.

K sk3ameny nomyckarooTcs TOJIBKO T€ CTYICHTHI, KTO YAOBJIETBOPUTEIHHO BBIMOJIHUIN
BCE€ MPAKTUYECKHUE 3aJaHUsI.

[TepBbie Bompockl OuneToB mpoBepstoT ¢opmupoBanue OIIK-1 B cooTBeTcTBUH C
unaukatopom MOIIK-1.1. OTBeTHI AatOTCS B pa3BepHYTOH dopme.

Bropeie Bompockl OmiieroB mnposepsaoT (opmupoanue IIK-1 B cooTBercTBUH C
unaukatopom UIK-1.1. OTBeTHI AarOTCS B pa3BepHYTOH Popme.

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB.

1. MonekynsipHO-KMHETUYECKHE TPEJICTaBICHUS O BEIIeCTBE. ArperaTHble COCTOSHHUS
BelecTsa. Maccbl aTOMOB M MOJIEKYJI. MeToAbl U3y4eHUsI CUCTEM MHOTI'MX YacCTHLL.

2. VneanbHblli ra3. YpaBHEHUE COCTOSHUS uaeanbHOro rasza. OcHoBHoe ypaBHenue MKT.
Temneparypa. YpaBraenue Kianelipona-Menaeineesa.

3. OcHOBHbIE TIOHATHUS TEOPUU BEPOSITHOCTEH. TeopeMbl CIOXKEHUS U  YMHOXKCHHS
BeposiTHOCTe. CpemHee 3HaueHWe (u3Wueckod BenwumHBL. Jlucriepcust  QyHKIIUU
pacupeneneHus BeposiTHOCTH. HenpepbIlBHOE M3MEHEHHE CITy4YailHbIX BEIUYUH.

4. XapakTep TEIUIOBOrO JBWKEHHUs. Makpo U MHUKpO cocTosiHue cucrembl. dazoBoe
MPOCTPaHCTBO. MHUKpokaHOHWYEeCKUil aHcamOnb. Pacduer wuyumcnma mpocTpaHCTBEHHBIX
MuUKpococTostHUM. [locTynar paBHOBEPOSITHOCTH. Dproauyueckas Teopema.

5. Pacnpenenennie MakcBeiia v €ro aHainu3. XapakTepHble CKOpPOCTH. YacToTa yaapoB MOJIEKYII
0 CTEHKY. DKCIIEpUMEHTaIbHas MMPOBEPKa pactpeerneHus Makcpea.

6. Pacnpenenenne bonbumMana. PacnpeneneHue KOHIEHTpauuu uacTull. Pacnpenenenue
MOJIEKYJI B TI0JI€ CHJI TsDKeCTH. bapomeTtpuueckas ¢popmymna. ATMmocdepsl TIaHeT.

7. Knaccuueckast cratuctuka. Pacnpenenenune Makcpemia-bonbiimana.  Pacnipenenenue
['nG6ca.

8. KBantoBbele cratuctuyeckue 3akoHoMepHocTu. Cratuctuka @epmu-/Iupaka u boze-
OiinmreiiHa. [IpenenbHbIN nepexo/] K KJIaCCUUeCKON CTaTUCTHKE.

9. Paborta npu pacumpeHuH U cxatuu raza. Bayrpenuss sneprus. Termuora. IlepBoe Hauano
TepMoAuHaMHUKHU. TemmoeMkocTh. TemIoeMKOCTh Tra30B W YHCIO CTENEeHEeH CBOOObI.
PacxoxzaeHne KiIacCM4eCcKOW TEOpHH TEIIOEMKOCTH C DKCIEPUMEHTOM. 3aBHCHMOCTb
TEIJIOEMKOCTH OT T.

10. Ilpoueccsl B wuIealbHBIX rasax. M3oxopuueckuil, H300apHuUecKuil, H30TEPMHUECKUI,
aguabatudeckuit  mporeccel.  [lomutpomuerii  mpomecc.  Iukmer. Huxkn — Kapho.
TepMoanHaMuueckoe onpeaesnenne temneparypsl. Teopema Kapho.

11. O6patumbie u HeoOpatumbie mporecchl. HepaBenctBo Kiaysmyca Bropoii 3akon
TEPMOJUHAMUKHU. Paznuunsie (bopMynHpOBKH 2 Hayaja TEPMOJUHAMUKH.
TepmoanHaMuueckas IIKajga TEMIEPATYP.

12. Dutponus. DHTpomnus u BeposTHOCTh. Teopema HepHcra.

13. Pacuer n3MeHeHHsI SHTPOIIUU B HEKOTOPBIX HEOOPATUMBIX MTPOIeccax.

14. Tepmoaunamuueckue ¢ynknun. Kputepun ycroiumoctu TJ| cucrembr CooTHoleHHe
Makcgemna. [Ipunmun Jle-Ilatense-bpayna.

15. MexmornexymsipHble CUJIbl B3aUMOACHCTBHS. Y paBHeHUe Ban-nep-Baansca. M3otepmbr  B-
n-B.

16. M3orepmbl peanbHOro rasza. JByx¢asHble COCTOSHUS peajbHOro rasa. IlpaBuio peryara.
MeTtacTaOuibHbIE COCTOSIHUSL.

17. Kputnueckoe cocTosiHue BemecTBa. Kpurnyeckas onajaecieHIus.

18. IloBeneHne ABYXKOMIIOHEHTHBIX CUCTEM MPH U3MEHEHUH T MpU MOCTOSHHOM OOBEME.


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

19. Buytpennss sueprus raza BaB.

20. Dddext Ixoymsa-ToMmcona. Yder B3auMOJEHCTBUS MOJIEKYII.

21. Cxwmxenue razoB. CBONCTBa BelIeCTBA BOJIM3H a0COTIOTHOTO HYJIS.

22. OOutas xapakTepuctuka xxuakocteid. [loBepxnoctHoe HaTsbkeHUe. [loBepXHOCTHO-aKTHBHbBIE
BEIIIECTBA. Y CJIOBHUS HA TPaHUIIEC pasJiesia IBYX KHUJIKOCTEH W Ha rpaHUIle pa3fiena KHUIKOCTb-
TBEP/OE TEO.

23. JlaBieHue 1ol UCKPUBJICHHOM MoBepXHOCThIO. Dopmyia Jlamnaca.

24. KanuiinsipHbIe SIBJICHHS.

25. @a3bl u (azoseie npespamieHus [Ipumeps! pa3oBbIX NMpeBpamieHuil. Y CcIoBUs paBHOBECHUS
da3 XHUMHYECKH OJHOPOJHOrO BemiecTBa. YpaBHeHue Kiameipona-Knaysuyca. dazoBas
JiarpaMma CUCTEMBI ITap-KUAKOCTb.

26. Haceiennslii nap. /laBieHre HaCBHIIIEHHOTO NTapa HaJ U30THYTOM MOBEPXHOCTHIO.

27. Kunienne xunkoctu. Ileperperas >xuKoctb. MeracTaOMIIbHBIE COCTOSHUSI.

28. Ily3bippkoBas kamepa U kamepa Bunbcona.

29. Tpoiinbie ToukH. [larpaMMbl COCTOSTHHIM.

30. dazoBble mpeBpalieHus BTOporo poxa. I[loBeaeHue BTOPBIX MPOU3ZBOIHBIX YACIBHOTO
norennmana ['m66ca npu ¢.m. 2 poga. Yetsipe cooTHOMmEHUS DpeHpecTa.

31. SIBnenus nepenoca. [lonepeyHoe ceuenue mnpoiecca, CpeaHssl JUIMHA CBOOOIHOTO Tpobera,
4acToTa CTOJIKHOBEHHH. Mozens TBepabix cdep. OOmmas XxapakTepiucTUKa SBJICHUN TIepeHoca.

32. TemnomnpoBoaHocTs. Buyrpenne tpenue (Bsaskocts). Auddysus.

33. ®dusnyeckue SBICHUS B Pa3peKeHHBIX ra3ax. Dddy3us ra3os. Temmosas 3¢ ¢y3ust. ekt
Knyncena.

34. YpaBHEHUE MEPEHOCA 3aBUCSIIIEE OT BPEMEHH.

35. SIBneHus nepeHoca B TBEPAbIX TeNaX U KUIKOCTSIX

36. Tepapie Tema. OOmas XapakTepHCTUKA TBEPABIX Teld. THIB  MEXMOJIEKYISPHOTO
B3aMMOJICHCTBHS B TBEPBIX Tenax. ['eoMeTpus KpucTauaudeckon pemierku. Permerka bpase.
CuMMeTpHs pelIeTKH, BHIbI CAMMETPHHU.

37. Kpucrannuueckue kiaccel. CHMMETpusi CIOXHBIX pemietok. Kpucramiorpagpuueckue
CHCTEMBI KOOPIWHAT. PemeTkn XuMHUIeCKnX HIEMEHTOB M COCTUHEHUH.

38. JleekThl B KpuCTaLIax.

39. Knaccuyeckas Teopusi TEIUIOEMKOCTH TBEpAbIX Tell. [loBeaeHrne TEMI0OeMKOCTH IPY HU3KHX
TeMIeparypax.

40. KBaHTOBas TeOpHs TEIUIOEMKOCTH DWHINTEHHA. DeMeHTapHble BO30ykneHus. HemocraTku
TEOpUH DUHIITEIHA.

41. Teopus JleOas. CpsizaHHbIe KOJIEOAHUS U MX PaCIpOCTpaHeHHe B TBepaom Tene. [loacuer
yuciaa MoJ. Beruncrnenue TterioeMkocTd mo Teopun Jlebas. AHanmu3 ciaydas HU3KUX U
BBICOKMX  Temmeparyp. DoHOHB. BrluncieHHe TEIUIOEMKOCTH  TBEPABIX Tel ¢
UCIOJIb30BAaHUEM KBAaHTOBOT'O pacripeaeneHus i GOHOHOB. TemnoeMKocTh METAIIIIOB.

42. udpdysus. Mexanmsm auddysun. 3akonsl Puka. TermmoBoe pacmmpenue. IlinaBieHne
TBep/bIX Ted. Pa3oBas AUarpaMma CUCTEMBbI KUAKOCTh - TBEPOE TEJIO.

43. Kpucrammszanus. Cyomumarus.

44, da3oBble Mepexo/ipl IEpBOro U BTOPOro poja. lnarpaMmMel COCTOSHUS.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodlex» https://moodle.tsu.ru/course/view.php?id=3735

6) OI_ICHO‘-IHBIC MaTepHraJibl TCKYLICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ arrecraguu 110
mucrarmaae (https://wwwi.tsu.ru/sveden/education/eduop/).

6) OI_ICHO‘-IHBIC MaTCepHraJibl TCKYLICIO KOHTPOJIA U HpOMC)KYTOqHOﬁ arrecraguu 110
JOUCILIMIIIINHE.

Hepequb BOHpOCOB, BBIHOCHUMBIX HA DK3aMCH.

1. OcHOBHBIC TOJIOKEHHUS MOJICKYISIPHO-KUHETHYECKON Teopuu. Pa3smepsl m Macca



https://moodle.tsu.ru/course/view.php?id=3735
https://www.tsu.ru/sveden/education/eduop/
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11.

12.

13.
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15.

16.

17.

18.
19.
20.
21.
22.
23.
24,
25.

26.

Mosiekyil. KpuBbie MOTEeHIIMAIbHOM SHEPTUU B3aUMOJICHCTBHS MOJIEKYJI.
JAvHaMuYeckuii W CTaTUCTUYECKUMUA METOoH. TepmMoanHaMHUuecKas CHCTEMA,
TEPMOJIUHAMHYECKUE TTapaMETPHI.

WNneanbupiii ra3z. YpaBHenue Kranelipona—MennaeneeBa. OCHOBHOE ypaBHEHHUE
MOJICKYJIIPHO-KUHETUUECKOU TeOpHH ra3oB. UKCIIO y1apoB MOJIEKYJI O CTEHKY.
JlaBiienue ra3za Ha cTeHKY. 3akoH JlanbToHa.

CxopocTu TemioBoro JABMKEHHS Ta30BbIXx Mosiekys. Omnbeit ltepna. Temneparypa.
TemneparypHble LIKaJIbI.

BHyTpeHHsiss SHeprusi waeanbHOro raza. Uwcino creneHedl cBOOOIBI MOJIEKYIIHL.
Teopema o0 paBHOpacrpeneneHUN OHHEPrUM MO cTeneHsM cBoOonbl. CpenHsas
KUHETUYECKasi SHEPTUsl TEIUIOBOTO ABUKEHUS MOJICKYJIbI.

OCHOBHBIE TIOJOKEHUSI TEOPUM BEPOSTHOCTEH. BeposTHOCTb, IUCKpETHOE W
HETIPEPBIBHOE paciipesiesieHne BepoaTHocTel. YacToTHOe omnpeiesieHne BEpOSITHOCTH.
OyuKkuMs pacnpeseseHus (IIOTHOCTh BeposiTHOocTH ). HopmanbsHOe pacnipeneneHue.
Odusnueckas craructuka. PazoBoe mpocTpaHCTBO. [IpuHIMIT HeompeaeneHHOCTe!
I'eiizenbepra. BepostHocTs pacnpenenenus. Hanbonee BeposaTHoe pacnpeesneHue.
Meron HeonpeneneHHelx MHoOxuTenen Jlarpamxka. Kitaccnueckas crarucruka
MakcBemnia—bossiiMaHna.

Pacnipenenenust mo sHeprusiM, CKOpPOCTAM, uMItyibcam. Pacnipenenenne Makcemna
[0 KOMIIOHEHTaM CKOpPOCTEH MOJEKYJ, MO0 MOIYJI CKOPOCTEH, MO 3HEPrusiM, IO
HMITYJIBCY.

[IpuBenenHoe pacnpeneneHue Makcpeiia o CKOpOCTSAM, 10 3HeprusiM. CKOpocTH
ra3oBbIX MOJIEKYJI: HAUBEPOSTHEHIIAsI, CPEAHSS, CPEITHEKBAIPATHUHAS.
bapomerpuueckas ¢opmyna. Pacnpenenenue bonbimana. OmnbsiT Ileppena 1o
olpesieNIeHUI0 yncia ABoraapo.

[IpuMeHuMocTh Knaccuuecko CcTaTUCTUKUA. (COOTHOLIEHHE HEONpeneIeHHOCTEN
leiizenbepra. Boansl ne-bpoiins. VYcioBue NPUMEHMMOCTH — KJIACCHUYECKOMN
CTaTUCTHUKH.

KBanToBast crarucrtuka. ®@epmuonsl u 0030HBL. Pacnpenenenune depmu-/upaxa,
Boze-Ditnmreiina. bo3e-31HIITENHOBCKAs KOHIEHCAIIUS.

OcHoBHBIE ONOKEHHsT TepMoAnHaMuku. HyneBoe Hauano tepmonunamuku. [lepBoe
Hayajo TepMOAMHAMUKH. BHyTpeHHsis 5Heprus. TemnmoemMkocTs (MCTUHHAS,
yaAeNbHAs1, MOJISIpHAs ).

PaGora, coBepiiaemasi cucteMoit mpu U3MEeHEeHUH o0beMa. PazHocTh TemnoemMkocTen
(Cp-Cv) mnst mroboro BemiectBa. Pasnocts Ternoemkocteit (Cp-Cv) it ueanbHOro
raza (¢popmyna Maiiepa).

[Ipumenenne mepBOro Hayaja K  ONHMCAHMIO  M3OMPOIECCOB B  Traszax.
[Monutponuyeckuit mporecc. TemmoeMKocTb, paboTa TMpPH MOJUTPOIHYECKOM
npotrecce.

CkopocTb 3ByKa B rase, opmynsl Herotona u Jlammaca. TeninoeMKoCTs HaeanbHOTO
MHOT'0aTOMHOTO Ta3a. Ee 3aBUCHMOCTh OT TeMIIEpaTyphl.

[lonsiTHE O KBAaHTOBON TEOPUHM TEIUIOEMKOCTH HACAIbHOro rasa. «Brimep3aHue»
creneHei cBo00 b, TermToeMKOCTh UIealTbHOTO M PEeaTbHOTO Ta30B.

VYpaBuenue bepHymniu st TeUEHUS C)KUMAEMON AKUJTKOCTH.

[Tpunnun nevictBus TerwoBbix MamuH. [{ukin Kaprao B koopaunarax PV u TS.
XonoaunbHas MallnHA, XOJIOMIBHEIN K03 duirenT. TexHu4YecKre UKITbL.

Bropoe nHauano repmoannamuku. Teopema Kapno. HepaBenctso Kiaysuyca.
OHTponus. 3aKOH BO3PACTAHMS SHTPONHU. DHTPOIHUS UAealbHOro rasza. [Ipumepsl
n3meHeHus sHTponud. [Ipunnun Jle [Hlatense.

Craructrueckas TpaKTOBKAa BTOPOTO Hayana TepMOAMHAMUKH. TepMoanHamMuyeckas
BEpPOSITHOCTH (cTaTucTUueckuii Bec). @opmyna bonbiivana.

Onykryanuu. CpegHexkBaaparnyHas Giaykryanus. Jlemon Makcsesia.
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39.
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42.

43.

44,

Tperbe Hauano TepmoanHaAMUKH. CIIEICTBUS U3 HETO.

OcHoBBI (usnueckoil kuHeTWKH. [[mmHA cBOOOIHOTO Tpobera monekyn. Cpemnee
YHCJIO COYJapEHUI MOJIEKYJ B €IMHUILY BpEMEHHU.

SIBnenus mepeHoca: TEIIONPOBOHOCTD, MU Y3Us, BA3KOCTh. YIIbTpa pa3peKeHHbIE
ra3pl: CONPOTUBJIEHUE JBUKEHUIO, TEIUIONEpe1ada.

Peanbupie razel. YpaBHenune Ban-nep-Baanbsca. [lompaBku Ha gaBieHHE U 0OBEM.
Buyrpennsa sHeprus rasza Ban-nep-Baanbca, sHTponms rasa Ban-nep-Baansca u
ypaBHEHUE a1a0aThlI.

D¢ dexr Txoyns — Tomcona (nuddepeHanbHblil 1 HHTETPATbHBIH).

N3oTepMbl peanbHOro Tras3a: TEOpeTHYecKHe M IKCIepUMeHTalbHble. Kputnueckoe
COCTOSIHUE, KPUTHUYECKHUE MTapaMeTPbl, KpUTUYECKH KOAPPHUIIUEHT.

JlByx(da3znoe cocrosHue BemectBa. CxmwkeHue Ta3oB. [lepechllieHHBIA Tap u
neperperas KHuaKoCTb.

dazoBble mepexonsl mepBoro poaa. Hcmapenwe u KoHzaeHcanus. PaBHoBecue
JKUJIKOCTH M HackllleHHOro mapa. I[IpaBwio peiuara. YpaBuenue Kitaneipona -
Kiaysuyca.

Hunarpamma cocrosauii. TpoitHasa Touka. [lepeoxnaxaeHHas sKUIKOCTb.

Kunkoctu. Crpoenue xumkocteil. AmMopdroe Ttemo. CTekiioo0pa3HOE COCTOSHHUE
BemectBa. [loBepxHocTHOoe HaTspkeHue. (CBoOomnast sHeprus. Koadoumment
MTOBEPXHOCTHOT'O HATSKEHUSI.

JlaBiieHWEe TIOJ MCKPHUBJIEHHOW IOBEPXHOCTBhIO KUJIKOCTH. Popmyna Jlammaca.
MuHuManbHasi TOBEPXHOCTb.

SIBneHusl Ha rpaHULE XKUIKOCTH U TBepaoro tena. CMayuBaHUE U HECMAYUBAHUE.
Kpaesoii yron. Kanusuisipasle siBiIeHHUS.

Hcnapenne xuakocreit. Kunenne xuakocrei. J[aBieHre HaChIIIEHHOTO Mapa.
TennoeMkocThs kpuctaummueckux Ten. Kimaccuueckas teopus, 3akoH rononra u IlTu.
BHyTpeHHsIs 3HEPTHS ¥ TEMIIOEMKOCTh. TemI0eMKOCTh TPU HU3KOM TEMIIEpaType.
KBanToBas Teopust TerioemMkocTelt mo DiHiTeiHy. Temneparypa DiHIITeHA.
Henocratrounocts Teopun OitHmreitHa. ®onoHbl. Teopust Jlebas TEMmIoeMKOCTH
TBepabIX Ten. Temmeparypa [ebast.

CBoOoOHBIE 37€KTpOHBI B MeTaiiax. JHeprus depmu. TemnoemMkocTh mpu HU3KOM
TeMIleparype.

TemmoeMKkocTh INpHM  TPOU3BOJIBHOM — TeMmmeparype. TelioeMKoCTh  METalIOB:
pEeLIEeTOYHAs U 3JIEKTPOHHAS.

B) [lepeveHb peKOMEHIyEeMbIX CEMUHAPOB M MPAKTUUCCKUX 3aHSITHIA:
OcCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TeOpuH. PazMepsl 1 Macca MOJIEKYJI.
IInotHOCTE MONEKyJ. KprBbIe MOTEHIIMATBHON SHEPTUH B3aUMOEHCTBHS MOJIEKYII.

. UneanpHelii ra3. Ypasaenue Knanelipona-Menzaeneesa.
. OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETHYECKOM TEOpHUH Ta30B. YMCIO ynapos

MOJIEKYJI O CTCHKY.
BHyTpeHHss 3Heprus uaeanbHoOro rasza. Yucno creneneit cBoOoabl Monekyibl. CpenHss
KMHETUYECKasi HEPTUsI TEIVIOBOTO ABM)KEHUS MOJIEKYJIBI.

Pacnipenenenne Makcgena.

Pacnpenenenne Makcseinna.

Pacnipenenenue bonbnmana.

Pacnpenenenue bonbimana.



9. llepBoe Haganmo TepMoAMHAMHKH. TemmoeMmkocTs. Pabora wuaeanbHOrO rasa Mpu
Pa3INYHBIX MTPOLIECCAX.

10.ITepoe Hauano TepMmoauHamuKu. TemmoemkocTb. Pabora wuaeanbHOrO Taza MpU
Pa3IMYHBIX MIPOLIECCAX.

11.Btopoe Hauano TepMoaAuHaAMUKU. LKL

12.3uTpomnus.

13.SIBnenus nepenoca: auddys3usi, TEIIONPOBOJHOCTD, BA3KOCTb.

14 PeanwHbie razpl. YpaBHeHue Ban-nep-Baanbca.

15.VpaBuenue Knanelipona - Knaysuyca. Jluarpamma coctossuuid. TpoitHast Touka.

CamocrosiTenbHast paboTa CTyIeHTa BKIIIOYAeT:

- er'IY6J'IeHHOC TECOPECTUUCCKOC HM3YUCHUC pa3aCiIOB KypcCa IPHU IMOAIOTOBKE K JICKIIMOHHBIM M

MPAKTUYCCKUM 3aHATUAM,

— IOATOTOBKY K O6CY)KI[CHI/IIO MarTrcpuajia, B TOM 4HUCIC CaMOCTOSITEIIbHBIN TTOUCK HCO6XOI[I/IMBIX

1.

HCTOYHHUKOB I/IH(i)OpMaI_II/II/I, BKJIO4as Hay‘lHO'O6paSOBaTCHBHBIe PeCYPChI CETU I/IHTepHCT;

Bonpocsl, BEIHECEHHBIE HA CAMOCTOSITEIIBHOE U3yUEHUE.
— SlBneHus Ha rpaHule >KUIKOCTH U TBepaoro tena. CMauMBaHME W HECMAyMBaHUE.
Kpaesoii yron. Kanusuisipasle siBIIeHHUS.
— JlemoH MakcBena.

JlutepaTypa K TeMaM IS CaMOCTOSITEIIBHOTO U3YICHHUS

1. Cusyxun /. B., O6mwuit kypc ¢usuku. B 5-tu tomax. Tom 2. TepmoauHamuka u
MoltekyisipHast  pusuka, MsmarenbcrBo: ®usmarimr, 2014 r, ISBN: 978-5-9221-
1514-8, Crpanwuir: 544

2. Kypc ¢muku. B 3 tomax. Tom 1. Mexanuka. MonekynspHas (u3uka. YueOHOE
nocobue U. B. CasenseB M3marensctBo: «Jlanp» 2016 1. ISBN: 978-5-8114-0685-

2, 978-5-8114-0648-5

12. Mlepeyens y4yeOHOIi TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

[TepeyeHb OCHOBHOM M JONOIHUTENBHOM yueOHOI TUTEpaTyphl.

a) OCHOBHasl JIMTEpaTypa:
Kypc ¢pusuku. B 3 tomax. Tom 1. Mexanuka. MonekynsapHas pusuka. ¥Y4yeOHoe nocodue

. B. Casenbes M3narenscTBo: «Jlane» 2016 r. ISBN: 978-5-8114-0685-2, 978-5-8114-0648-5

2.
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CuByxun JI. B., OOmmit kypc ¢usuku. B 5-tu tomax. Tom 2. TepmoaumHamuika u
MoJieKysipHas ¢usuka, M3parensctBo: Pusmaraur, 2014 r, ISBN: 978-5-9221-1514-8,
Crpanun;: 544

Wponos, N.E., 3agaun no obmeit pusuxe. — CI16: U3narenscrBo:Jlans, 2016. — 416 c.

ISBN: 978-5-8114-0319-6

0) AONOJIHUTENbHAS IUTEpaTypa:

Uponos N.E., OcHoBHBIE 3aK0HBI (GU3UKH MakpocucTteM, M., 2001;

MartgeeB A.H., MonekynspHas ¢pusuka.; Yue6. nocodue ans By3os.-M.: ISBN: 978-5-8114-
1007-1. 2010, 368 c.

Oeitaman, Jleiiton, Connc, @eliHMaHOBCKHUE JIEKIHH 110 Gu3uke, u3a.3-e, M, Mup, 1976-78
Hernad A.A., SIBopckuii 5.M., Jlebener A.K., CnpaBounuk o ¢usuke, u3a. 8-¢, 2006,
Kopu I'., Kopn T, CripaBounuk no MmaremaTuke, 1968 u nozxe.

B) pecypchl cetu MHTepHerT:
https://mf.bmstu.ru/info/faculty/kf/caf/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. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) JIMLIEH3MOHHOE U CBOOOHO pacHpOCTPaHIEMOe ITPOrpaMMHOE 0OecrieueHue:!

— Microsoft Office Standart 2013 Russian: maket mporpamm. BKifoyaeT MpHIOKCHHS:
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);

— my0anyHO AOCTynHBIE oOnaunbie TexHonoruu (Google Docs, Slnnexc auck u T.1.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBarenbHas miardopma FOpaiit — https://urait.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropun i IPOBENEHUS 3aHATUH JICKIIMOHHOTO TUIIA.

Ayputopun Ui IIPOBEACHUS 3aHATUM CEMHUHAPCKOIO THUIA, HWHAWUBUIAYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJISA U IPOMEXKYTOYHON aTTECTALIUH.

[TomenieHust U1t CaMOCTOSITENIFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMalMOHHO-00pa30BaTEIbHYIO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun Uil TPOBEACHMSI 3aHATUM JIEKIUOHHOTO UM CEMUHApCKOro THIIA
WHJIVUBHYAIBHBIX W TPYIIOBBIX KOHCYJIbTAlMM, TEKYIIEro KOHTPOJS M IIPOMEKYTOUYHOH
aTTeCTalluy B CMELIEHHOM (popmate («AKTpY»).

15. Undopmanus o paspadorunkax

HNemkxun Bnagumup IletpoBud, mpodeccop, TOKTOp (U3HKO-MAaTEMATHUECKUX HAYK,
busndeckuit paxynprer TOMCKOro rocyaapcTBEHHOTO YHUBEPCUTETA, 3aB. Kadeapoil olmieil u
DKCMIEPUMEHTATbHOU (DU3UKHU


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/

