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1. Hesap 1 n1aHUpPyeMble Pe3yJIbTaTbl 0CBOCHHUS TUCHUIIINHBI (MOYJIs1)

[enbto OCBOEHUS TUCIUIUIMHBI ABIISIETCS (POPMUPOBAHHE CIIEAYIOMINX KOMITETCHIIUMI:

OIIK-1. Cnoco0GeH UpUMEHSTh ECTECTBEHHOHAyYHBIE M OOLICHMH)XCHEPHBIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHaJIM3a U MOJACIMPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAILHOTO
UCCIIE0BAaHUS B IPO(heCCHOHATIBHON AEATEITLHOCTH

PesynpraramMu 00y4eHUsT AUCHUTUINHBI SIBIISTFOTCS

POOIIK 1.2. Hcnoms3yer ¢yHAaMEHTaIbHBIE 3HAHUS, IOJMYyYCHHbIE B 00JacTu
MaTEeMaTUYeCKUX, €CTECTBEHHBIX U  OOUICHMH)XEHEPHBIX HAayK B HpoQecCHOHATHLHON
JEATEIbHOCTH

2. 33}13‘1“ OCBOCHHUSA TUCHUIIJINHBI

— OcBoUTH MOHSATUMHBIN anmapar U ONpeneieHts], U3J0KEHHbIE B Kypce MosekyspHast
¢uzuka.

— OBnaZieTb OCHOBHBIMU METOJaMH U3Y4YE€HUS TEPMOJANHAMUYECKUX CUCTEM.

— YMeTh NpUMEHATH IMOJYYEHHBIE 3HAHWA JUISL PEIIEHUs IPAKTHYECKUX 3a]1a4
npoecCuoOHANIBHOU e TETLHOCTH.

3. MecTo TUCHMIIMHBI (MOIYJIsI) B CTPYKTYPe 00pa30BaTe/ibHON NPOrpaMMbl

JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOrPaMMBI.

4. CemecTp(bl) ocBOeHUs U (popMa(bl) IPOMEKYTOYHOM ATTECTAIMH MO AUCHUILIUHE

Cemectp 2, 3K3aMeH

5. Bxoanble TpCﬁOBaHHﬂ AJIs1 OCBOCHUSA JTUCHUIIIMHBI

JIst u3ydeHus ¥ MOHUMAaHKS MaTepralia JaHHOW TUCIUTUIMHBI 00y4YatOIIUICs T0DKEeH
BJIaJIETh OCHOBHBIMH MMOHATUSIMH M METOJIaMHU Kypca (HU3UKH 00111e00pa30BaTEIHLHOM MIKOJIBI.

6. SI3bIKk peasuzanuun

Pycckuii

7. O0beM JUCHUILTHHBI (MOIYJIA)

OO6m1ast TpyI0€MKOCTh TUCIMILUIMHBI COCTaBISIET 8 3.€., 288 yacoB, U3 KOTOPHIX:
— JIEKIMu: 64 9.;

—TIpaKTUYECKHE 3aHATHS: 64 u.;

O06beM caMOCTOSATENBHON PadOThI CTYIEHTA ONpeAeIeH YIeOHBIM IIIAHOM.

8. Conep:xkaHue TUCHUILIUHBI (MOYJIs), CTPYKTYPHPOBaHHOE M0 TeMaM

Tema 1.

OCHOBHBIE OJIO)KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUU

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUUECKOW Teopuu. PasMepsl M mMacca MOJEKYIL.
KpuBsie noTeHIIManbHOM SHEPTUU B3aUMOIEUCTBUS MOJIEKYJI.

JIMvHAaMUYECKUN U CTaTUCTUYECKUN METOJ. TepMOAMHAMHUYECKAs] CUCTEMA, TEPMOJUHAMUYECKHE
MapaMeTpBbL.

Tema 2.

WneansHeiil ra3. Ypasuenue Knaneiipona—MenneneeBa. OCHOBHOE ypaBHEHHME MOJIEKYISIPHO-
KUHETUYECKON TEOPUU T'a30B.

Wneansheiil ra3. Ypasuenue Knaneiipona—MenneneeBa. OCHOBHOE ypaBHEHHME MOJIEKYISIPHO-
KMHETUYECKON TeOopuH Tra3oB. UHCIIO yAapoB MOJIEKYJ] O CTEHKy. J[aBieHue ra3a Ha CTEHKY.
3akoH JlampToHa. CKOpOCTHM TEIUIOBOIO JABMXXKEHHMS Ta3oBbix Mouiekyda. OmnbiT Iltepha.
Temneparypa. TemnepaTypHbI€ IKaJbI.



BHyTpeHHsis sHeprusi uaeanbHOro raza. Yucno cremeHeid cBOOOABI MOJEKYJbl. Teopema o
paBHOpAcIpeeIeHU: YHEPTUU MO CTeneHs M cBoOoAbl. CpenHss KUHETHYECKas SHEPTus
TCIUIOBOTI'O ABHUIKCHUA MOJICKYIJIBI.

Tema 3.

OcHOBHBIE TIOJIOKEHUS TEOPUU BeposiTHOCTEN. DH3nueckas CTaTUCTHKA.

OcCHOBHBIE IOJIO)KEHUS TEOPUU BEPOSITHOCTEH. BeposTHOCTh, AMCKPETHOE M HENPEPHIBHOE
pacupeneneHue  BepoATHOcTed.  YacToTHoe — ompeneneHue  BeposATHOCTH.  DyHKnus
pacnpezeneHus (INIOTHOCTh BeposiTHOCTH). HopmaneHOe pacnpeseneHue.

Tema 4.

Kitaccnueckas cratuctuka Makcsemuta—bosbrmana.

®dusnueckas craructuka. @azoBoe npocrpancTBo. [IpuHiun Heonpeaenennocrei [ 'eizendepra.
Bepostaocts pacnpenenenus. Hanbonee BepostHoe pacrpeaenenue. @opmyna CtupiauHra s
(daktopuana. MeTtoa HeomnpeaeleHHbIX MHOXHUTenen Jlarpanxka. Kimaccuyeckass cratucthka
MakcBemta—boneumana.  PacnipeneneHuss 1Mo JHEPrusiM,  CKOpPOCTSIM,  MMILYJIbCaM.
Pacnpenenenne MakcBeiia o KOMIIOHEHTaM CKOPOCTEN MOJIEKYJ, IO MOJYJIIO CKOPOCTEH, IO
SHeprusiM, mo ummnyiascy. llpuBeneHHoe pacnpeneneHue MakcBemia 1O CKOPOCTAM, IO
OHCPTUAM. CKOpOCTI/I Ta30BBIX MOJICKYII: HaI/IBCpOﬂTHCI\/'IIHaﬂ, CpE€aHAaA, CpCAHCKBaApaTUdHasd.
bapomerpuueckas gopmyna. Pacnpenenenue bonbumana. Omeit Ileppena mo omnpeaeneHHio
yucaa ABorazpo.

Tema 5.
KBanTtoBsie ctatuctuku bo3e-OiHimreitna u ®epmu-/upaka.
KBantoBbIie CTaTUCTHUKH bo3ze-DitHmTeiina 3| ®epmu-/lupaka. CooTHonieHue

HeonpeaeneHnoctel I'eizendepra. Bomasr ne-bpoiins. YcinoBue npuMEHMMOCTH KJIACCHUECKOM
cratuctuku. KBaHTtoBas cratuctuka. @epmuonsl U 0030HBEL. Pacnpenenenue ®depmu-/lupaka,
Bo3ze-Diinmreiina. bo3e-sHHINITEHOBCKAaA KOHIEHC AL

Tema 6.

OcHOBHBIE NIOJIOKEHUS TEPMOIMHAMUKH. [lepBoe Hayano TepMOIMHAMMKH.

OcHOBHBIE TOJIO)KEHUS TepMoAuHamMuku. HyneBoe Hawano tepmoauHamuku. [lepBoe Hauvamo
TEPMOJUHAMUKH.

Tema 7.

Buyrpennsisa sneprus. TemioeMKocTh naeanbHOro 1 peaJbHOTO Ia3oB.

Buytpennsis sueprus. TemnoemkocTh (MCTHHHAS, yaelbHasl, MojsipHas). PaboTa, coBepiiaemas
CUCTEMOH TpH M3MeHeHun oobema. PaszHocth Teroemkocteit (Cp-Cv) s 1r000ro BelecTsa.
Paznocte Temnoemkocteit (Cp-Cv) mns mmeansHoro rasza (¢dopmyna Maiiepa). [Ipumenenue
MIEpBOr0 Hauyaja K OINHCAHMIO H30mpoueccoB B razax. llomuTponuueckuil mporecc.
TemnoemkocTb, paboTa mpu NoauTponuueckoM mporecce. CKOpOCTh 3ByKa B Trasze, (popMyJibl
Herotona u Jlamnaca. TenmnoeMKOCTh HI€aTbHOTO MHOTOAaTOMHOIO rasa. Ee 3aBucuMoOCTh OT
Temneparypsl. [loHsATHE O KBAHTOBOW TEOPHUU TEIJIOEMKOCTH MJI€aIbHOTO ra3a. «Beimep3aHue»
cTernenel cBo0o bl TemnoeMKocTh UAEeaIbHOTO U pealbHoro ra3oB. YpaBHeHue bepuymim s
TEUEHUS C)KUMAEMOU KUJIKOCTU

Tema 8.

[Tpuniun nefictBus TermioBbix MamvH. [ukin Kapao

[Ipunuun peiictBusa ternoBbix MamuH. Lukn Kapuo B xoopaunatax PV u TS. XonoaunbHas
MalHa, X0J0IuIbHbIN K03 duimrent. Bropoe nagano tepmonnnamuku. Teopema Kapho.

Tema 9.

Bropoe Hauano TepMoAMHAMUKHI. DHTPOIHUS

HepaBenctBo Knaysuyca. DHTponusi. 3aKOH BO3pAaCTaHUsI SHTPOMUU. DHTPOIHUS HIE€ATBLHOTO
rasa. [Ipumeps! usmenenus surponuu. [Ipunnun Jle [latense-bpayHa.

Crartuctuueckass TpakTOBKa BTOPOrOo  Haudaja TEPMOJMHAMHMKU. TepMoJnHaMHUuecKas
BEpPOSATHOCTH (cTaTuctuyeckuid Bec). @opmyna bonbivana. @nykryauuu. CpeaHekBaapaTUUHas
¢bnykryanus. Jlemon Makcsea.

Tema 10.



Tperbe Ha4aIO0 TEPMOAVMHAMUKH.

Tperbe Hauano TepmoauHamuku. Crnenctsus u3 Hero. Teopema HepHera

Tema 11.

OcHOBBI (pr3HYECKON KHHETUKHU. SIBICHNUS epeHoca: TeIUIONPOBOAHOCTb, AU y3Hs, BI3KOCTB.
OcHoBBI (pu3nyeckol KuHEeTUKU. J[nmmHa cBoOoaHOTO mpobera Mmosekyna. CpenHee YHUCIO
CoyIapeHuil MOJIEKYJ B €JMHHILY BpeMEHH. SIBJICHUS MepeHoca: TEeIUIONPOBOAHOCTD, TU(Qy3us,
BSI3KOCTh. YJIbTpPa Pa3pe’KEHHbIE T'a3bl: CONMPOTHUBIICHUE IBUKEHUIO, TEIUIONEpeaaya.

Tema 12.

PeanbHbie raszpl.

Peanbhble ra3el. YpaBHenue Ban-nep-Baanbca. IlonpaBku Ha naBieHue u oobeM. BHyTpeHHss
sHeprusi raza Bau-mep-Baanbca, suTpomus raza Ban-mep-Baamsca u ypaBHeHHE aama0aThl.
Oddexr dxoyns — Tomcona (auddepeHnnanbHblii 1 UHTErpaibHbIN). M30TepMBbl peanbHOTO
raza: TEOpPETUYECKME U OIKCHepuMeHTanbHble. Kputuueckoe cocTrosiHHe, KpPUTHYECKUE
napaMmeTpsl, Kputudeckuii kosppunueHt. [IByxdaznoe coctosHue BeuiectBa. CKMKEHHUE Ta30B.
[IepecpiieHHbIN Tap U neperpeTas )KUIKOCTb.

Tema 13.

@dazoBbIE IEPEXOBI

da3oBble Tepexoapl HepBoro poxa. Mcmapenume u koHjeHcauus. PaBHOBecue XUAKOCTH U
HachllleHHoro mapa. [IpaBuio peryara. YpasHenune Knanelipona - Kiaysuyca. [marpamma
cocrosinnii. TpoliHas Touka. [lepeoxiaxkIeHHas KUIKOCTb.

Tema 14.

Crpoenue xuakocteil. AMopdHOe Teno

Kunkoctu. Crpoenue xuakocteir. AmMopdHoe Teno. CTekIo00pa3HOE COCTOSHHE BEIECTBA.
[ToBepxHocTtHOE HaTsKeHHe. CBoOOmHAs 3Heprus. KosddunueHT mnoBepXHOCTHOTO HATSKEHHUS.
JlaBiieHME MO MCKPHUBJIECHHOW MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlannaca. MuHumanbHas
MTOBEPXHOCTH. SIBJIEHUs HA FPAHMIIE )KUAKOCTH U TBEpAOTO Tena. CMauyMBaHUE M HECMAayMBaHUE.
Kpaesoii yron. Kamwmuisipuele sBienusi. Mcnapenue xuupkocted. KumeHue XUIKOCTEM.
JlaBlieHME HACBIIIIEHHOTO MHapa.

Tema 15.

TennoeMKoCTh KpUCTAIUINYECKUX TEIL.

TennoemkocTs Kpucrammueckux Tten. Kiaccuueckas teopus, 3akoH [lromonra u Iltu.
BHyTpeHHs sHEprus M TEIIOEMKOCTh. TeIIoeMKOCTh IPU HHU3KOW Temriiepatype. KBaHTtoBas
TeopHus TEIIOEMKOCTEH no DWHIITEeHy. Temneparypa DuHiuTeitna. HegoctatouHocTh Teopuun
OiiamreiiHa. ®ononwl. Teopus [lebas TermmoeMKkocTH TBepAbIXx Tel. Temmepartypa [lebas.
CBoOoanbie d37eKTpOoHBI B MeTamwiax. OHeprus @Pepmu. TemroeMKocTh mNpU  HHU3KOU
Temneparype. TemnoeMKOCTh NpH MPOU3BOJIBHON Temmeparype. TenmoeMKoCcTh METajlioB:
peuIeTouHas U 3JEKTPOHHAs!.

9. Texymmii KOHTPOJIb N0 AUCHUILIHHE

Tekymuii KOHTPOJIb MO IUCHUIUIMHE MPOBOAUTCS IMYTEM KOHTPOJS IMOCEIIACMOCTH,
KOHTPOJISI ~ BBIMOJHEHUS TPAKTHYECKUX 3aHSATHH, KOHTPOJBHBIX 33JaHM W  TECTOB,
KOJUTOKBUYMOB TI0 MaTepuaiaM JUCIHUIUTHHBI, BHITTOJIHIEMBIX CAMOCTOSTEIBHO.

Texymmii KOHTPOJIb PUKCHPYETCs B (OPME KOHTPOJIFHON TOUYKH HE MEHEE OJJHOTO pasa B
cemecTp.

OreHOYHBIE MaTepualibl TEKYIIETo KOHTPOJIS pa3MmelleHbl Ha caiite TI'Y B pasgene
«Mudopmarms 06 oOpazoBaTenbHOI mporpamme» — https://www.tsu.ru/sveden/education/eduop/.

10. Iopsiiok NpoBeeHUsI U KPUTEPUH OLIeHUBAHHUS NMPOMEKYTOYHOI aTTecTaMu

JK3aMeH BO BTOPOM ceMecTpe MPOBOIUTCS B MUCbMEHHOU Gopme mo Oounetam. bumer
coJIepkuT ABa Bompoca. [IponokurensHOCTh SK3aMena 1,5 daca.


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

K 3K3aMeHy IOIyCKarTCs TOJIBKO T€ CTYACHTHI, KTO YAOBJIETBOPUTEIBHO BBINOJHUIN
BCE€ IPAKTUYECKUE 3a/IaHUs.

[lepBbie Bompochl OmiietoB mpoBepsitoT (GopmupoBanue OIIK-1 B cooTBeTcTBUU ¢
unaukaropom MOIIK-1.1. OTBeTHI narotcs B pa3BepHyTON (hopme.

Bropeie Bompocer OmieroB mposepsitoT (opmupoBanue IIK-1 B cooTBeTcTBHH C
unaukatopom MUIIK-1.1. OtBeTs! natoTcs B pa3BepHyToi hopme.

[IpuMepHBIi epeyeHb TEOPETUYECKUX BOIIPOCOB.

1. MonexkynsapHO-KUHETUYECKHE TMPEJACTaBJICHUS O BEIIECTBE. ATrperaTHble COCTOSHUS
BellecTBa. Macchl aTOMOB U MOJIEKYJl. MeTo/ bl U3y4eHHUsl CUCTEM MHOTHX YaCTHLI.

2. WnpeanwbHblil Ta3. YpaBHEHHE COCTOSHHS wHueanbHoro rasa. OcHoBHoe ypaBHenne MKT.
Temneparypa. YpaBaenue Kianelipona-Menzeneesa.

3. OCHOBHBIE TIOHATHS TEOPUH BEPOSITHOCTEH. TeopeMbl CIOXKEHUS W  yMHOXCHHS
BeposiTHOCTell. CpenHee 3HaueHue (Quanuecko BenuuuHbl. Jlucnepcust  QyHKIUU
pacrnpeneneHusi BEpoATHOCTH. HenmpepbhIiBHOE M3MEHEHHE CITydallHbIX BEJTUYHUH.

4. Xapaktep TEIUIOBOTO JBI)KEHUsA. Makpo U MHUKpo cocTosHue cuctembl. ®aszoBoe
MPOCTPAHCTBO. MMUKPOKAaHOHMYECKUH aHcamOib. PacyeT wuyucina mpOCTPaHCTBEHHBIX
MHKpococTosiHUM. [locTynnat paBHOBEPOSATHOCTH. Dproaudeckas Teopema.

5. Pacnpenenenne MakcBesia u ero aHanus. XapakTepHble ckopocTu. HacToTa yjapoB MOJIEKYI
0 CTeHKY. DKCIepUMeHTaIbHas MpoBepKa pacnpeaesnenus Makcpesia.

6. Pacnpenenenue bonbimana. PacnpenencHue KOHIIGHTpalMM dYacTHIl. PacrpenencHue
MOJIEKYJ B 1oJjie cui TsbkecTu. bapomerpuueckas popmyna. ATMmocdepsl IUIaHeT.

7. Kmaccuueckass cratuctuka. Pacmpenenenune MakcBenna-boneiimana.  Pacnpenenenue
I'u66ca.

8. KBantoBbie craTucTHdeckue 3akoHoMepHocTH. Cratuctuka Depmu-/lupaka u bose-
OitnmreriHa. [IpenenbHblil Nepexo] K KJIaCCUY€CKOM CTaTUCTHKE.

9. PabGora npu pacmMpeHr U CxKaTuu ra3a. Bayrpenuss sueprus. Temnota. [lepoe Hauasmo
TePMOAVMHAMHUKU. TeII0eMKOCTh. TemIoeMKOCTh Ta30B W YHUCJIO CTETNEeHEH CBOOOIBI.
PacxoxneHne KiIacCM4eCKOM TEOpPUH TEIJIOEMKOCTH C OJKCIEPUMEHTOM. 3aBUCUMOCTh
TEIJI0eMKOCTH OT T.

10. Tlpomecchl B wmueaidbHBIX Traszax. M3oxopwueckuii, W300apUUECKHH, H30TEPMHYCCKHUH,
agunabatuueckuii  mpomecchl.  [lommrpomubridi  mpomecc.  Iukmel. Hukn — Kapho.
TepmoanHamuueckoe onpeaeneHue treMineparypsl. Teopema Kapho.

11. O6patumbie u HeoOpaTtuMmble mpolecchl. HepaBencTtBo Kiaysmyca Bropoit 3akon
TEPMOJAMHAMUKH. Paznuunsle bopMyIHpPOBKH 2 Hayana TEPMOJAVHAMUKH.
TepmoanHaMuueckas 1IKajga TEMIEPaTyp.

12. Durponus. DHTpomnuUs U BeposTHOCTh. Teopema Heprera.

13. Pacuet u3MeHeHHs SHTPOIIUU B HEKOTOPBIX HEOOPATUMBIX MpOLIeccax.

14. Tepmonunamuueckue ¢ynkuun. Kpurepuu ycroitunBoctu TJ| cuctemsr CooTHolIeHHE
Makcseiuna. [Ipunnun Jle-Illarense-bpayna.

15. MexmounekynspHble CUITbl B3aUMO/JIeiicTBHs. YpaBHeHue Ban-nep-Baansca. U3otepmbr  B-
n-B.

16. U3orepmbl peanbHOro rasza. J[ByxdasHbsie cocTossHUS peanbHOro rasa. [IpaBmio peryara.
MeTtacTaOuibHbIE COCTOSTHUSL.

17. Kputudeckoe coctosiHue BemecTBa. Kpurnueckas omanecieHIus.

18. IloBegeHue TByXKOMIIOHEHTHBIX CUCTEM MPU U3MEHEHUH T MpU MOCTOSHHOM 00beMe.

19. BuyrpeHnHss sHeprus raza BaB.

20. Dddexr Txoynsa-Tomcona. Yuer B3auMoIeHiCTBUS MOJIEKYI.

21. Cxwmxenue ra3oB. CBolicTBa BemiecTBa BOIM3U aOCOIOTHOTO HYIIS.

22. Obmas xapakTepuctuka xuakocteid. [loBepxHocTHoe HaTskeHHE. [I0BepXHOCTHO-aKTUBHBIC
BeIlleCTBa. Y CJIOBUS Ha IPaHUILIE pa3ziena IBYX KUAKOCTEH U Ha FPaHUIIE pa3ena KUAKOCTh-
TBEPAOE TEIIO.



23. JlaBnenwue moa UCKPUBIECHHON OBepXHOCTHI0. Dopmymna Jlamaca.

24. KanunnsipHble sIBICHHS.

25. @a3bl u ¢aszoBble npeBpanieHus [Ipumeps! Ga3oBbIX MpeBpalieHuil. YCIoBUs paBHOBECHUS
¢$a3 XUMHUYECKH OJHOPOJHOTO BemiecTBa. YpaBHeHue Kiameiipona-Knaysmyca. dazoBas
JMarpaMMa CUCTEMBI Map-KUAKOCTb.

26. Hacerennsiii map. J{aBineHne HaCBIIIEHHOTO TIapa HaJl H30THYTOU MOBEPXHOCTHIO.

27. Kunienue xxuakoctu. [leperperas sxunkocts. MeracTaOUIbHBIE COCTOSHUSL.

28. Ily3bIpbpKOBas Kamepa U kamepa Buibcona.

29. Tpoiiabie TOUKH. [[narpaMmbl COCTOSTHUIA.

30. ®a3oBble mTpeBpamieHuss BTOporo pojna. I[loBeneHne BTOPBIX MPOU3ZBOAHBIX YAEITHHOTO
notenuana ['ud6ca mpu ¢.1. 2 poga. Uetsipe cooTHOImEHU DpeHdecrTa.

31. SBnenus neperoca. [TonepeyHoe ceueHue mporecca, CpeIHss JJIMHA CBOOOIHOTO Tpodera,
4acTOTa CTOJKHOBEHUM. Moens TBepabix cdep. OOmas xapakTepucTuka siBICHUN MepeHoca.

32. TemnomnpoBoaHocTh. BHyTpenHe Tpenue (Bs3kocTs). Auddy3us.

33. ®uznyeckue SIBICHUS B Pa3pekeHHBIX ra3ax. Dddy3us razos. Temmosast a3pdy3us. DPdext
Knyncena.

34. YpaBHeHUE MepeHoca 3aBUCSIIIEE OT BPEMEHH.

35. SIBrieHus mepeHoca B TBEPABIX TellaX U KUIKOCTIX

36. TBepmpie Tema. OOmas XapaKTepHCTHUKA TBEPABIX TeN. THIB  MEXMOJEKYISIPHOTO
B3aMMOJICICTBUA B TBEPABIX Tenax. ['eomeTpus kpucramuimdeckoil pemerku. Pemerka bpase.
CHMMeTpHs PEIIeTKH, BUIBI CHMMETPHH.

37. Kpucrammuueckre ximaccbl. CHMMeETpHsS CIIOXKHBIX pemnieTok. Kpucrammorpadudeckue
CHCTEMBI KOOPAWHAT. PenieTkn XuMUIecKuX JIEMEHTOB U COSTMHEHHN.

38. JledekThl B KpHucTaIax.

39. Knaccuueckasi Teopusi TEIJIOEMKOCTH TBEpAbIX Tell. [loBeeHre TeMI0eMKOCTH IPU HU3KUX
TeMIepaTypax.

40. KBanTOoBas TeopHs TEIUIOEMKOCTH DWHINTEHHA. DJIeMeHTapHbIe BO30Oyxkaenus. HemoctaTku
TEOpUU DUHIITEHHA.

41. Teopus [ebas. CszaHHBIC KOJIeOaHMUsI U MX paclpoCTpaHeHHe B TBepAoM Tene. [loacuer
yyciia MoJ. Bpluucienue TermioeMKocTH 1Mo Teopuu Jlebas. AHanu3 ciaydyas HU3KHX H
BBICOKMX Temmeparyp. @oHOHBI. BpluncieHne  TEIIOEMKOCTH  TBEPABIX Tel C
HCI0JIb30BAHMEM KBAaHTOBOTO pacmpesesneHust st PoHOHOB. TermioeMKocTh METaIoB.

42. Inddysus. Mexanusm guddysun. 3akonsl duka. TernoBoe pacmupenue. [lnaBnenue
TBepAbIX Ten. PazoBas AUarpaMMma CUCTEMBI JKHUJIKOCTh - TBEPJOE TEJO.

43. Kpucrammsanus. Cyonmumarusi.

44. dazoBble IEPEXO/Ibl IEPBOTO U BTOPOTO poja. JuarpaMmbl COCTOSTHHSL.

11. YuyeOHO-MeTOAUYECKOE 00ecIeueHne

a) DIEKTPOHHbIM y4eOHbIM Kypc IO JAUCUUIUIMHE B 3JEKTPOHHOM YHHUBEPCHUTETE
«Moodle» https://moodle.tsu.ru/course/view.php?id=3735
0) OnieHOYHBIE MaTepHallbl TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOW AaTTeCTaluH IO
mucrrmrae (https://www.tsu.ru/sveden/education/eduop/).
6) OnieHOUHblEe MaTepHalibl TEKYLIEro KOHTPOJSI U MPOMEXKYTOUHOM aTTecTaluu o
JUCLUIIIIUHE.
IIepeyens BOIIPOCOB, BEIHOCUMBIX Ha DK3aMEH.
1. OcHoOBHbIE TMOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOH Teopuu. Pa3Mepsl m Macca
MouieKyn. KpuBble NOTEHIIMAIBEHOM SHEPTUN B3aUMOJECHCTBHS MOJIEKYII.
2. JluHamMu4eckMd W  CTaTUCTHUYeCKM wmerona. TepmoauHamuueckas cHcTeMa,
TEPMOAVMHAMUYECKUE ITaPaMETPBI.
3. Uneanbubiit ra3. VYpaBHenue Kranelipona—MenneneeBa. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH ra3oB. UKCIIO y1apOB MOJIEKYI O CTEHKY.
4. laBreHue rasa Ha CTeHKY. 3akoH JlanbToHa.



https://moodle.tsu.ru/course/view.php?id=3735
https://www.tsu.ru/sveden/education/eduop/
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29.

30.

Ckopoctu TEmnoBoro ABMKeHUS Ta3oBbix Mosekyn. OmnbiT Iltepna. Temmneparypa.
TemriepaTypHbI€ LIKaJIbIL.

BuyTpenHsiss sHeprusi ujeanbHOro rasza. Umcio creneHeld CBOOOIBI MOJICKYIIBI.
Teopema o paBHOpacmpeAeNeHUN OJHEPrHM MO CTemeHsM cBoOonabl. CpenHss
KMHETUYECKasi SHEPTHsl TEIJIOBOTIO JBM)KEHUSI MOJIEKYJIBI.

OcCHOBHbBIE TOJIOKEHHUSI TEOPUU BEPOATHOCTEW. BeposTHOCTb, AMCKPETHOE U
HEIPEPBIBHOE paclpe/iesieHne BeposITHOCTEH. YacToTHOE olpesielieHre BEpPOSITHOCTH.
@OyHKUMS pacnpeneneHus (IN0THOCTh BeposaTHOCTH ). HopmanbHoe pacnpeseneHue.
®uznyeckas craTucTuka. Pa3zoBoe mHpocTpaHCTBO. llpuHIMN HeompeneneHHOCTEN
Ieitzendepra. BepositHocTh pacnipenenenus. Hauboee BeposiTHOE pactpe/ieiieHue.
Meron HeomnpeneneHHblx MHoOxuTened Jlarpamxka. Kitaccnueckass craTtuctuka
Makcsemta—bonbnmana.

Pacnipenienenust mo sHeprusiM, CKOpocTsiM, uMiyibscaM. Pacnipenenenne Makcsesia
[0 KOMIIOHEHTaM CKOpPOCTEM MOJIEKYJ], O MOMAYJI0 CKOPOCTEH, MO SHEPrusiM, IO0
HUMITYJIBCY.

[IpuBenenHoe pacnpenenenue MakcBesia o0 CKOpPOCTAM, HO 3HeprusiMm. CKOpoCcTH
ra3oBbIX MOJIEKYJI: HAUBEPOATHENIIAs!, CPENIHSASA, CPETHEKBAPATUIHASL.
Bapomerpuueckass ¢opmyna. Pacnpenenenme bonbivana. Omneir Ileppena mno
OIIPENIETIEHUIO Yncaa ABOTAIPO.

[IpumeHuMOCTh KJIaCCMYECKOW CTAaTUCTUKH. (COOTHONIEHHWE HEONMPEACICHHOCTEN
leitzenbepra. Bonubsl ne-bpoiinsg. VYcioBue NpPUMEHHMOCTH — KJIAaCCHYECKOM
CTaTUCTHUKH.

KsanToBass craructuka. ®@epmuonsl u 0030HBI. Pacnpenenenune depmu-/lupaxa,
boze-Diinmreiina. bo3e-sHHINITETHOBCKAas KOHICHCAITHA.

OcHOBHBIE TIOJIOKEHUS TepMoanHaMuku. HyneBoe Havyano tepmoanHamMuku. [lepsoe
Hayajo TEpMOAMHAMUKH. BHyTpeHHssT osHeprus. TemnoeMkocTh (MCTHHHAs,
yaIelbHasl, MOJISIpHAs).

PaboTa, coBepiiaemas cucteMoi pu U3MEHEHUH o0beMa. Pa3HOCTh TEMI0EMKOCTEH
(Cp-Cv) mnst mroboro Bemiecta. PasHocth Tertoemkocteit (Cp-Cv) st uaeaabHOro
rasa (opmysna Maiiepa).

[IpumeHeHnne nepBOro Hayajga K  ONHMCAaHMIO  M30MpPOLECCOB B rasax.
[Monmutponnyeckuii mnpomecc. TemioemMKocTb, paboTa MpH MOJUTPOIHYECKOM
rporecce.

Ckopoctb 3ByKa B rase, ¢opmynsl Hetotona u Jlamaca. TernmoeMKocTs H1€aibHOTO
MHOTI'0aTOMHOTO ra3a. Ee 3aBUCUMOCTb OT TeMIIEpaTypshl.

[londaTe O KBaHTOBOM TEOpPUHM TEIUIOEMKOCTH HAEANbHOro rasa. «BsiMep3aHue»
cTenenel cBo60 bl TermnoeMKoCTh HealbHOTO U PEalbHOTO ra30B.

VYpaBHenue bepHymu uist TEUEHHS COKMMAEMOM KUJKOCTH.

[Tpunmun neiictBus temioBsix MamuH. [k Kapao B koopaunatax PV u TS.
XonoaunpHas MalllHA, XOJIOAUIBHBINA KOG GUIueHT. TeXHUYeCKue IUKIbI.

Bropoe nauano repmoaunamuku. Teopema Kapno. HepasenctBo Knaysuyca.
OHTponusi. 3aKOH BO3pAacTaHUsl SHTPONMHU. DHTpONUs uaeanbHoOro rasa. llpumepsl
n3meHeHus sHrponuu. [Ipunnun Jle larense.

CraTuctrueckas TpaKTOBKAa BTOPOTrO Hadaja TEPMOAMHAMUKH. TepMoauHaMHUECKas
BEPOATHOCTH (cTatucTuueckuii Bec). @opmyna bonbiimana.

Onykryauuu. CpeanexkBaapaTuunas paykryarnus. Jlemon Makcsena.

Tperbe Hauano TepmoauHaMuKU. CIIEICTBUS U3 HETO.

OcHoBbl (u3nueckoil kuHeTHKHU. J[mmHa cBOoOOgHOTO Tpobera monekyn. CpenHee
YHCJIO COyJapEHUM MOJIEKYN B €IMHUILY BPEMEHHU.

SIBrieHus mepeHoca: TemIoNpOBOIHOCTE, AU(dy3us, BA3KOCTh. YIIBTpa pa3peKeHHbIE
ra3bl: CONPOTUBIIEHUE JBIKEHUIO, TEILIONIEpeiada.

Peanbuble raszel. YpaBHeHue Bau-pep-Baanbca. IlompaBku Ha paBieHHe U 0ObeM.
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Buyrpennssa sHeprus rasza Ban-gep-Baanbca, sHTponms rasa Ban-nep-Baansca u
ypaBHEHUE aJnadaThl.

31. Dddexr Ixoyns — Tomcona (quddepeHnnanbHbli 1 HHTETPATbHBIN).

32. 30TepMBl peaNbHOTO Ta3a: TEOPETUYECKHE M JKCIEepUMeHTanbHble. Kpurnueckoe
COCTOSIHUE, KPUTHUECKUE MTapaMeTpbl, KpUTUYECKHN KO3 uLineHT.

33. lIByxdasznoe cocrosiaue BemecTBa. CxmkeHHe ra3oB. [lepechllleHHBIA map |
neperpeTast )KuJKoCTb.

34. ®azoBele Tepexonsl TepBoro pona. McmapeHwe W KoHaeHcanus. PaBHOBecue
JKUJIKOCTM M HacelmeHHoro mnapa. IlpaBwio peiuara. YpasHenue Kianelpona -
Kitaysnyca.

35. lnarpamma coctosiamii. Tpoiinas Touka. [lepeoxmaxaeHHast JKUAKOCTb.

36. XKunkoctu. Crpoenue xuakocreid. AmopdHoe Teno. CrekiiooOpa3HOe COCTOSHUE
BemiectBa. lloBepxHocTHOe HaTspkeHue. (CBobOonHast sHeprusd. KoadpounueHt
MTOBEPXHOCTHOTO HATSKEHUSI.

37. JlaBneHue TmOJ HWCKPUBJICHHOW TIOBEPXHOCTHIO JkuakocTH. Dopmyna Jlammaca.
MuHuMaIbHasi TOBEPXHOCTb.

38. SIBeHus Ha TpaHMIIE XUAKOCTH W TBepAoro tena. CMadynBaHWEe W HECMadWBaHUE.
Kpaesoii yron. Kanuisipasle siBJIICHUS.

39. Ucmapenue xxuakocteit. Kurrenune sxunkocteit. /lapieHne HaCBITICHHOTO Tapa.

40. TermoeMKOCTh KpUcTA/UTHYECKUX Tell. Kitaccuueckast Teopus, 3akoH J[romonra u I1TH.
BHyTpeHHss dHEprHs U TEIIOEMKOCTh. TemIoeMKOCTh IPU HU3KOW TeMITepaType.

41. KBanToBas Teopus TEIUIOEMKOCTeH 1o DHHITelHHy. TemnepaTypa DWHIITEHHA.

42. Henoctatounocts Teopuu OifHmTeHa. ®oHOHBI. Teopus Jlebas TermmoeMKOCTH
TBepabIX Ten. Temmeparypa [lebast.

43. CB0oOOIHBIC DIIEKTPOHBI B MeTayuiax. JHeprus depmu. TemnoemMKoCTh NMpu HU3KOU
TeMIeparype.

44. TensioeMKOCTb TpU  IPOU3BOJBHON  Temreparype. TemaoeMKOCTh METalIOB:
pElIeTOYHAS U AJIEKTPOHHASL.

B) [lepedyeHb peKOMEHIyeMbIX CEMUHAPOB U MPAKTHUSCKHUX 3aHATHIA:

. OcHOBHEBIE TIOJIOKEHUS MOJ'IGKy.TIHpHO-KHHCTPI‘ICCKOﬁ TCOPUHU. PaSMepI)I M Macca MOJICKYII.

IInoTHOCTB MOJICKYIIL. KpI/IBBIC HOTGHHHaHBHOﬁ QHCPIrun B3aMMOJICHCTBUS MOJICKYIIL.

. Uneanbusiii ra3. YpaBaenue Kinanelipona-MeHneneena.
. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETUUECKOM Teopuu Ta3oB. Yuciao yaapos

MOJIEKYJI O CTEHKY.

BuyTpeHHss sHeprus uaeanbHOro raza. Ymcno cremeHerd cBoOoabl MoJeKyabl. CpemHss
KHMHETUYECKasi SHEPTUsl TEIIOBOTO JBUKEHUS MOJIEKYJIbI.

Pacnpenenenve Makcgena.

Pacnpenenenne Makcsena.

Pacnpenenenune bonbimana.

Pacnpenenenune bonbimana.

[lepBoe wHauano tepmomuHamuku. TemnmoemkocTs. PabGora wuaeanbHOro rasza mpu
Ppa3IMYHBIX MPOLIECCAX.

10.IlepBoe Hauasio TepMOAMHAMUKU. TeroeMkocTb. Pabora wujpeanpHOro rasa mnpu

PA3JIMIHBIX IIPOLCCCAX.

11.Bropoe Ha4yano TepMOIMHAMUKU. [IMKIIBI.
12.2OuTponus.
13.5IBnenus nepenoca: qudQy3us, TEMIONPOBOTHOCTb, BA3KOCTb.
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14.PeanpHbie ra3pl. YpaBHenue Ban-nep-Baanbca.
15.YpaBuenue Knaneiipona - Kitayzuyca. Jluarpamma cocrosiauii. TpoitHast Touka.

CamocrosiTenpHast paboTa CTy/IeHTa BKIIFOYAeT:

yrIIyOJICHHOE TEOPETHYECKOe HM3Y4eHHE pa3JesioB Kypca MpH MOATOTOBKE K JIEKIMOHHBIM U
MIPAKTHYECKUM 3aHATUAM;

MIOATOTOBKY K OOCY)KJIEHUIO MaTepHualla, B TOM YHCJIE CAMOCTOSTEIbHBIA MOUCK HEOOXO0IUMBIX
MCTOYHUKOB MH(OPMALINH, BKIIIOYast HAyYHO-00pa30oBaTelbHbBIE pecypchl ceTu HTepHeT;

BOHpOCI)I, BBIHCCCHHBIC Ha CaMOCTOATCIILHOC U3YUCHUC.

— JSlBneHus Ha rpaHUle KUJIKOCTU U TBepaoro tena. CMaunMBaHUE M HECMauyMBaHHUE.
Kpaesoii yros. Kanuiisipasle sBJICHHS.

— JlemoHn Makcgeria.

Jluteparypa K TeMaM JUIsl CAaMOCTOSITETBHOTO M3YdEHUS

1. Cusyxun /. B., O0uwmii kypc ¢usuku. B 5-tu tomax. Tom 2. TepmoauHamuka u
MoutekysipHasi ¢usuka, M3marenscrtBo: ®dusmarmimt, 2014 r, ISBN: 978-5-9221-
1514-8, Ctpanwn: 544

2. Kypc ¢muku. B 3 tomax. Tom 1. Mexanuka. MoiekyisapHas ¢u3uka. YdeOHOE
nocobue U. B. CasenseB W3marensctBo: «Jlane» 2016 r. ISBN: 978-5-8114-0685-

2, 978-5-8114-0648-5

12. Ilepeyennb yueOHoOIi JuTEpaTyphl U pecypcoB cetu UHTepHeT

[lepeyeHr OCHOBHOM M JOTIOJTHUTEIHHOW yUeOHOM JIMTEPATYPHI.

a) OCHOBHas JIUTepaTypa:
Kypc ¢ousuku. B 3 Tomax. Tom 1. Mexanuka. MonekymnsapHas ¢pusuka. YdyeObHoe mocooue

H. B. CasenweB UznarensctBo: «Jlaus» 2016 r. ISBN: 978-5-8114-0685-2, 978-5-8114-0648-5

2.

=

ok w

=

CuByxun JI. B., OOmmuii xypc ¢wms3uku. B 5-tu Ttomax. Tom 2. TepmomuHamuka u
MoJekynsapHas ¢usuka, MznmarensctBo: ®Pusmaraur, 2014 1, ISBN: 978-5-9221-1514-8,
Crpanun;: 544

Hponos, N.E., 3anaun no o6meit ¢pusuke. — CI16: M3narenscrBo:Jlans, 2016. — 416 c.

ISBN: 978-5-8114-0319-6

0) IOTOHUTENbHAS TUTEpaTypa:

Hponos U.E., OcHoBHBIC 3aKOHBI PU3HKK MakpocucTem, M., 2001;

MartseeB A.H., MonekynsapHas pusuka.; Yue0. mocobue st By30B.-M.: ISBN: 978-5-8114-
1007-1. 2010, 368 c.

Oetinman, Jleiiton, Cannc, elitHMaHOBCKHE JICKIMH 10 pu3uke, u3a.3-e, M, Mup, 1976-78
Hernmad A.A., SAsopckuii b.M., Jlebenes A.K., CnpaBounuk 1o ¢usuke, uss. 8-e, 2006,
Kopu I'., Kopn T, CnpaBounuk no Mmaremaruke, 1968 u nozxe.

B) pecypchl cetu MHTEepHEeT:
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

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHii

a) JIMLEH3MOHHOE ¥ CBOOOJHO pacipoCTpaHseMOe IPOrpaMMHOE o0ecTieueHHe:
— Microsoft Office Standart 2013 Russian: makeT mporpamm. Briowaer mpuioxeHUs:

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);


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

— myOsm4yHO ocTymHble oOnaunbie TexHonorun (Google Docs, SIlHneke quUCK | T.11.).

0) nH()OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DJIEKTPOHHBIN Karajor Hayunoii oubmuoreku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas oubmmoreka (pemo3uTopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanb — http://e.lanbook.com/
— OBC KoncynbranT cryaenta — http://www.studentlibrary.ru/
— O6pazoBarenbHas mwiathopma FOpaiit — https://urait.ru/

14. MaTtepua/jibHO-TeXHH4YeCKOe o0ecrevyeHue

AynuTtopun JUid IPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIA.

Aynutopun JUid TPOBEAEHUS 3aHITHUM CEMHUHApCKOTOo THWIA, WHAUBUAYAJIBHBIX U
IPYNIOBBIX KOHCYJAbTAIMH, TEKYILIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTallUu.

[Tomemienus amas caMOCTOSATENbHONW pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHONH TEXHUKOHN U
JOCTYIIOM K ceTh VHTepHeT, B 3JeKTPOHHYI0 MH(OPMAIMOHHO-00pa30BaTENIbHYIO CpEely U K
MH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMAM.

Aynutopun JUIsi  TPOBEINCHMS] 3aHATUN JIEKIIMOHHOTO M CEMUHApCKOro THIIA
WHIUBUAYAIbHBIX M TPYIIOBBIX KOHCYJIbTAllMd, TEKYIIEro KOHTPOJS W IMPOMEXYTOUHOMN
aTTECTaIluu B CMeIIeHHOM dopmaTte («AKTPY»).

15. Undopmauus o paspadoTunkax

Hemkun Bnagumup IletpoBud, mpodeccop, TOKTOp (GU3HMKO-MATEMATHYCCKUX HAYK,
¢dbuszuveckuii gaxynprer TOMCKOTO rOCyIapCTBEHHOTO YHUBEpPCHUTETA, 3aB. Kadeapoil olmied u
AKCIIEPUMEHTAIILHON (DU3UKH


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
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https://urait.ru/

