degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

MO JUCIUILINHE: MonekynsipHasi GuU3nKa ¥ TEPMOTUHAMHKA

M0 HANPABJIEHUIO: WNudopmarika v BEIYUCIUTENLHAS TEXHUKA

npopuiab NOArOTOBKH: [Iporpammuast uHXKEHEpUS
nepeioBasi HHyKeHepHasl IIKOJIA PaJHOIOKAIH, PATUOHABUTAIIMY 1 TPOTPAMMHOMN
WHXCHEPUHU
kadempa obmel huznku

Kypc: 1

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: () yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: B.®. Ko3nos, kanj. (uz.-mMar. HayK, JOIEHT, 3aMECTUTEIh 3aBSIYIOIIECTO
kageapoit

[Iporpamma obcyxkneHa Ha 3aceanuu kKadeapsl oomel ¢pusuku 29.10.2022



AHHOTANMA

[Iporpamma siBisleTCss COCTaBHOM 4YacTblo Kypca oOmmed QU3WKW, NpeAHAa3HAYeHHOTO JUIsi OCBOCHUS
CTygeHTaMu crenuanbHocTH "MH(popMatnka M BBIMUCIUTENbHAs TEXHUKA' MHCTUTYTAa adPOMEXaHUKH H
netarenbHO TexHUkH (MAJIT). OHa mpennonaraet 3HAKOMCTBO OOydaromuxcsi ¢ 0a30BBIMU MOHSATHSIMH U
pe3ynbTaraMd  MOJICKYJSIPHO-KMHETHYECKOM TEOpHHM BEIIECTBA M KJIACCUYECKOH  TEePMOOMHAMUKH.
IIporpammoii npeaycmarpuBaercss ayAMTOPHOE 4YTEHUE JIEKLUH, NPAKTUYECKUE 3aHATUS - CEMHHapbl U
3aHATHUS B JIabopaTtopusix (u3npakTukyma. M3yueHne JUCHUIUIMHBI HAaYWHAETCS CO 3HAKOMCTBA CTYICHTOB C
XapaKTepHBbIMU 3HAYEHUSAMU Pa3IMYHbIX MUKPOCKOIIMYECKUX U MaKpOCKONMYECKUX IIapaMETPOB BEILIECTBA B
pa3IMYHBIX arperatHeIX COCTOSHUSX. bonplmioe BHHMaHHE B Kypce YIENseTcs YCTaHOBJICHHIO CBSI3U
MaKpOCKOIIMYECKUX XapPaKTEpUCTHK BELIECTBA TAaKHUX, KaK IapaMeTpbl COCTOSHUS, TEIIOEMKOCTb,
TEIUVIOPU3NYECKIUX MNapaMeTpoB M T.II. C OCOOCHHOCTSIMH CTPOEHHUS M 3aKOHAMH MEXMOJICKYJISIPHOTO
B3aMMOJICHICTBUSI OIPOMHOIO KOJIMYECTBA MUKPOUACTHULL, COCTABIAIOLINX €ro. I 3TUX Lieei UCIoIb3yTCs
Haunpocrelmue (HU3MKO-MAaTeMaTHYECKUE MOAETH MOJICKYSIPHBIX Ta30B: HACaJbHBIA ra3 W Ta3
Ban-nep-Baanbca. M3nararorcss 0CHOBOIONAraronye 3aKOHbl TEPMOAMHAMMKHY (Hadaa) U UCHOMNB3YIOMUX UX
MaTeMaTHU4YeCcKui amnmapar TUCHMIUIMHBL. 3HAYUTeNbHash 4acTh MPOTPaMMbl MOCBSIIEHA BOIPOCAM HAYYHOTO
00BbsSICHEHUS HAOIOIAEMbIX HA TIPAKTHKE SBICHH.

JUJis yCcTIenTHoro 0CBOEHHsI Kypca CTyACHT JAOJDKEH 3HAaTh 3aKOHbI TEPMOAMHAMUKHU M MOJIEKYJSIPHOIN (U3UKHU B
o0beMe MporpaMM CpeaHel IKOIbI, a TAKXKe BIaJeTh HAYaJIbHBIMH CBEACHUSIMU U3 KypCOB MaTeMaTH4eCKOro
aHanu3a, Teopuu 1udepeHInaNbHbIX YPAaBHEHUH 1 BEKTOPHOTO HCUHCICHHS.

1. leau u 3apauu

eap AUCUMNIMHBI

OcBoeHue cryaeHTamMu 0a30BBIX 3HAHMW B OOJIACTH TEPMOJUHAMHMKH U MOJIEKYISIPHON (U3UKU IS
JaTbHENIIEro N3y4eHus Ipyrux pazaeaoB GU3HKH

3agauu AU CHUILIHHBI

* (QopmupoBanue y oOyuaromumxcs 0a30BbIX 3HAHHWH B OOJACTH TEPMOJAMHAMUKUA M MOJEKYISPHON
¢$uznkn

. (¢bopMupoBaHHE YMEHHIl M HABBIKOB IPUMEHSTH HW3yYEHHBIE TEOPETUUYECKHE 3aKOHBI U
MaTeMaTHYeCKHe HHCTPYMEHTHI [UIS PeIIeHHs Pa3IMYHbIX GU3HUCCKUX 3a/1a4

. (dopmupoBanre 00MIEPUINIECKON KyJABTYpBl: YMEHHs BBIIEIATH CYIIECTBEHHBbIE (QH3MUECKHE
SBJICHUS M IpeHeOperarb HeCYUIECTBEHHBIMU; YMEHHS IPOBOIUTH OLEHKH (PU3NYECKUX BEIHYHH;
YMEHHUS CTPOUTDH MPOCTEHIIINE TEOPETHUECKIE MOIEIIH, OTMCHIBAIOIINE (PU3HUECKUE TTPOLIECCHI

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIIecTBISTh [TOUCK, VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(OpMaLny, |MOCIEICTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H
MPUMEHATh CUCTEMHBIH MOIXO/ ISl PEIICHUS
MOCTaBJICHHBIX 3a/1a4

OIIK-1 CniocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B MPOHU3BOIUTH KOJIMYECTBEHHBIC PACUETHI U OLICHKH

obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUECKUEe MOACTH Ui ONHCAaHUS — H3ydaeMBIX
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ MTPOLIECCOB, OLICHUBATh KAa4e€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



[l (¢yHIaMEHTaJIbHBIC 3aKOHBI W TOHATHS TEPMOJMHAMHKH W MOJICKYISAPHOH (U3MKu, a Tarke
I'PaHUIBI UX IPUMEHUMOCTH:

[J ocHoBHbIE 3aKoHBI TepMoauHaMuku (0,1, 2, 3 «Hauanay)

0 MOHSATHE O PAaBHOBECHBIX M HEPABHOBECHBIX IPOIECCAX, TEPMOIMHAMHYECKOE OMpE/IeIeHUE
SHTPOIHH, 3aKOH BO3PACTAHUS SHTPOITUH, SJHTPOIHS UICTLHOTO ra3a

[J  OCHOBBI MOJIEKYJIApHO-KWHETHYeCKON Teopuu (ocHOBHOe ypaBHeHue MKT, amuHa cBOOOAHOTO
npoOera, pactipenenenus bonpimana, Makcsesia)

[l OCHOBBI CTATUCTUYECKON (PU3MKU (CTATUCTUUECKUN CMBICI SHTPOINHH, OHATHE O paclpeeIeHuN
I'u60ca)

O OCHOBbI KBAHTOBOH TEOpHUM TEIIOEMKOCTH (CTENEeHH CBOOOIBI M WX BO30YKICHHE,
XapaKTEePUCTUICCKHUE TEMIIEPaTyPhl)

[] ocHOBBI Teopuu (a3oBbIX NepexonoB ((a3oBble AMArpaMMBbl, TEIUIOTHI MEPEXOI0B, YPAaBHEHHE
Knaneninpona-Knaysuyca)

[J  OCHOBBI TEOPUH MPOIECCOB MepeHoca: TudQy3us, TeIIONPOBOIHOCTh, BI3KOCTh. KoadduiuenTs
nepeHoca B ra3oBBIX cpelax. BpoyHOBCKoe IBMXKEHHE, 3aKoH OiHmTeiHa-CMomyxoBckoro. CBs3b
MEX]y TTOJBMYKHOCTHIO B KoddduimenTom quddysnu

[13aBUCUMOCTD JaBJICHUS HACBHIIIEHHOTO Mapa OT TeMIIEPaTyphbl, TEINIOEMKOCTh HACHIIIIEHHOTO Tapa

[l OCHOBHBIE ITOJIOKEHHS CTALMOHAPHON TUHAMHUKHN OJHOMEPHBIX TEUEHHH CKUMAEMOH JKUIKOCTH.

YMETh:
O MPUMEHATh H3y4YeHHBIC OOmMe (QU3NYEeCKue 3aKOHBI IS pEIICHHWs KOHKPETHBIX 3aj/ad
TEPMOJIMHAMHKH U MOJICKYIISIPHON QU3NKU
[] TpUMEHSTH 3aKOHBI COXPAHEHUS I pacuéTa MpOIeCCOB CHKATUS/PACIIUPEHUS Ta30B, B TOM YHUCIIE:
JUIL paclIMpeHHs] ra3a B IMyCTOTY; WCTEUCHHWE Ta30B M3 MaJior0 OTBEPCTHS; TCUCHHE B YCIOBHSIX
addexra [xoymsa-Tomcona
[0 paccunthiBath KIIJ| paBHOBECHBIX IMKJIOB TEIUIOBBIX WU XOJOAWIBHBIX MAIllUH, B TOM YHCIC
3aJlaHHBIX B KoopauHaTtax TS
[J  paccuuThIBaTh U3MEHEHHE DHTPONUHM B HEPAaBHOBECHBIX MpOIeccax, a TaKkKe MaKCHUMAaJIbHYI U
MUHUMAaJbHYIO pa0OThI CUCTEM
O paccuuThIBaTh TEIUIOBBIE TMPOIECCHl ¢ y4€ToM Hanmuuusi (a30BBIX IMepexonoB U d(h(hekToB
MTOBEPXHOCTHOTO HATSKEHUS
[J paccuuTHIBaTh TEIUIOBBIC MPOIIECCHI IS HEUIea bHbBIX Ta30B (s ypaBHeHus: BaH-nep-Baanbca)
O TMOJIL30BaThCSl BEPOSITHOCTHBIMH PACTIPEACIICHUSAMHU, YMETh BBIYHCISATH CPEAHHWE 3HAYCHUS U
CpeJHEKBaJ[paTUYHbIC OTKJIOHEHHS TlapaMeTpoB sl ClIy4aeB pacmpejelieHuid bonbliMana w

Makcsenna.

0 pACCUUTHIBATH CTAaTUCTUYECKHUH BEC M DHTPONMIO HA OCHOBE CTAaTHCTHYECKOM TEOpUH ISt
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTHUECKUMH YPOBHSIMH

O paccuuThIBaTh CKOPOCTh IepeHoca BemectBa (wiu Terma) mnpu  auddysun  (uim
TETUIONPOBOHOCTH ) B CTAMOHAPHBIX M KBA3HCTAIIMOHAPHBIX CITydasx

0 aHAJIM3MPOBaTh (hU3MYECKHE 3a7aud, BBIJEIAS CYIIECTBEHHBIE M HECYIIECTBEHHBIC ACIIEKTHI

SBJICHUS, ¥ Ha OCHOBE NPOBEACHHOTO aHalM3a CTPOUTH YIPOIMIEHHBIE TEOPETHYECKHE MOJIEIN
(UBNYECKUX SBICHUI;

g NPUMEHATh PA3IUYHbIE MATEMaTUYECKUE WMHCTPYMEHTHl pELICHHUs 3a7ad UCXONd W3
c(OpPMYIUPOBAHHBIX (U3NUECKUX 3aKOHOB, M IPOBOJUTH HEOOXOIMMbIE aHATUTHYECKUE U YHUCIICHHbIE
pacy€Thl.

BJIAJICTh:

[l OCHOBHBIMH METOJAMH PELICHHS 33/1a4 TEPMOJHMHAMUKHI U MOJICKYJISIPHOU (pU3UKMY;
[]  OCHOBHBIMH MaT€MaTHYeCKUMH WHCTPYMEHTaMH, XapaKTCPHBIMH IS 3a/1a4 TEPMOAMHAMHKH U
MOJIEKYISIPHON (DU3UKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora

1 Pacnipenenenue Monexys B IpOCTPaHCTBE 4 2
Pacnipenenenus T'aycca u Ilyaccona.

2 OnyKTyaliy 4Kciia 4acTHI[ B 3aJlaHHOM 2 1
obbeme

3 Pacnipenenenue Makcsenna 2 1

4 [110THOCTH MOJEKYISIPHBIX TOTOKOB 2 1

5 JlaBnenue B HjicajJbHOM rase. 4 )
Pacnpenenenune bonpimana

6 IIepBoe Ha4wao TEPMOAUHAMUKHI 4 2

7 OYHKIHUH COCTOSTHUSA 2 1

] IIpoueccsl  mepeHoca.  bpoyHOBckoe ) 1
JBYDKEHHE

9 Bropoe Ha4ano TePMOIMHAMUKA H €ro 4 )
CTaTUCTHYECKUN CMBICIT

10 |Pa3oBBIEC IEpEXOABI 2 1

1 OneMeHTapHas TEPMOIMHAMHKA Ta30BBIX ) 1
[IOTOKOB

Nroro gacos 30 15

ITonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Pactipenesnenue MoJeKys B IPOCTPAHCTBE

IIpeaMeT 1 OCHOBHBIE 3a/la4Ml MOJIEKYJSIPHONH (U3MKHM M TepMOAWHAMUKHA. OCHOBHBIC IOJIOKEHHS
MoJeKynsapHo-kuHeTndeckoid Teopuu BeuiectBa (MKTB). OcnoBuble mapamerpst B MKTB u
HOPSAKA MX BEJIWYMH. VMeanpHbIi U HEUICAIBHBIA TIa3bl; pa3peKCHHbI ra3. bHHOMUHaIbHOE
pacnpenenenue. HopmupoBka. Cpennue BenuuuHbl M gucrnepcuu. DiykTyanum dmciaa 4acTul] B
3a7]aHHOM O0BeMe.

2. Pacnpenenenus ['aycca u [Tyaccona. dnykTyanuu 4ncia 4acTuIl B 3alaHHOM 00beMe

Pacripenenenuss Taycca wu Ilyaccona. HopmupoBka. CpenHue BeIMYMHBI U JUCHEPCHUU
pacnpeneneHuid. OnyKTyanuu.

3. Pacnpenencuue MakcBesia

[lonsTue o pacnpeeIeHUN MOJIEKYJI pa3peKeHHOr0 rasa Mo CKopocTsM. [ urmores3a o «MOJEKyISIpHOM
xaoce». Bpemst cBoOomHOro mpobera Monekyn rasza. [lpuHnum paeranpHoro Oananca. BwiBon
PaBHOBECHOTO paclpelesieHusl o ckopocTsaM (QyHKIUM pacnpeneieHrs MakcBeiia) U3 IpUHIUIA
neranpHOTrO O6ananca. OCHOBHBIC CBOWCTBA (PYHKIMM pacrpenenenns MakcBesuia. ['a3okuHeTHIecKast
Temneparypa. XapakTepHble CKOPOCTH MOJICKYJ.

4. [InotHocTH MOJICKYJIIPHBIX ITIOTOKOB

OmnpezneneHue IIOTHOCTEH MOJIEKYJSIPHBIX IOTOKOB MAaccChbl, UMILYJIbCA U DHEPIUU B Pa3perKeHHBIX
razax Cc MNOMOIIBIO (YHKUMH pacrnpeneneHuss mno ckopoctaMm. OOmme BwipakeHus. JlaBienue
UJCAJIbHOTO a3a Ha CTEHKY.



5. JaBnenue B uneansHoM rase. Pacnpenenenue bonsnmana

OcHOBHOE ypaBHEHHE MOJEKYIIPHO-KHHETHUYECKOW Teopun Ta30B. 3akoHbl boinsg-Mapuorra,
I'eii-JIroccaka, Illapnsa, ABoraapo u [ansrona. MpeanbHo-ra3oBwiid TepMomeTp. Pacnpenenenue
bonbiiMaHa B OAHOPOAHOM IpaBUTALIMOHHOM Tosie (Gapomerpuueckast popmyna). CpenHss sHeprus
MOJIEKYJT HJ€aIbHOTO HM30TEPMHUYECKOTO Ta3a B OJNHOPOAHOM TIpaBUTAllMOHHOM mnone. Teopema o
paBHOpAacIpeleIecHHd 3HEPTUU M0 CTeNeHsIM cBoOonmbl (0e3 jaokazarenbcTBa). CpemHsisi dHEprus
MOCTYNATEJIbHBIX, BpalIaTelIbHBIX M KOJEOAaTENbHBIX CTENEHEH CBOOOABI JIMHEHHBIX MOJIEKYII
UAealbHOrO  Tra3a.  Xapakrepucruueckue  Temneparypbl. OrpaHMYEHHOCTb  TEOPEMBI O
paBHOpacIpeeIeHNH.

6. IlepBoe HaYaI0 TEPMOJIUHAMUKHU

1. Temnora, BHyYTpeHHssI »dHeprusi, pabGora M HdHrTanbmus. OCHOBHbIE TerIO(QU3NYECKHE
XapaKTEepUCTHKH BEIIECTBA: TEIUIOEMKOCTh U TepMUueckue kodddunuentsl. CooTHomenue Maiiepa
IS TEIUIOEMKOCTEH M1eaIbHOTO rasa.

2. KBaszucrarnueckue mpouecchl ¢ HacaabHbIM ra3oM. IlonmTponnyeckuii mpouecc u ero 4acTHbIE
cillydau. YpaBHEHHME IOJUTPONBI M €ro 4YacTtHele ciydan. [paduyeckoe u300pakeHHe
KBa3UCTATHYECKUX IPOLECCOB. 3aMKHyTble (KpYroBbl€) KBa3UCTATHYECKOE TIIPOLECCHl U UX
MPAaKTUYECKOE 3HAYCHHE.

3. Huxkn KapHo. DHTpomnusi paBHOBECHOTO HIEAIbHOIO Ta3za. TepMoaMHamMHueckas IIKajia
temneparyp. CBsi3pb TEepMOAMHAMUYECKOM IIKAJIbl TEMIIEPATyp CO IIKAJIOH MICaIbHO-Ta30BOTO
TEepMOMETpa.

7. DyHKIMU COCTOSIHUS

OO01mue npecTaBlIeHU 0 METOJIE TEPMOIMHAMUYECKUX (QYHKIUI (TOTEHIIMAIOB) U METO/IC IIUKIIOB B
PaBHOBECHOH TepMOAUHAMUKE. BBIBOJ OCHOBHOTO TEPMOAMHAMUYECKOTO TOKIECTBA.

8. ITpouecchl mepenoca. bpoyHoBCkoe qBHXKEHHE

OOpatuMbele M HeoOpatumble mporecchl. HepaBHoBecHble mporecchl. Ilpomeccsl mepeHoca B
JIOKaJIbHO-PaBHOBECHBIX ~ cpefax. OCHOBHbIE  OTIMYUSL B~ MAareMaTHYecKOM  ONHCAaHUU
KBa3HCTATHYECKUX M HEPABHOBECHBIX Ipoueccos. Jnddysus, BI3Koe TpeHHE U TEIUIONPOBOJHOCTD —
OCHOBHBIE cBefieHHA. Kunernueckue kodp¢unuentsl. XapakTepHble BpemeHa. l[Ipumepsi.
BpoyHoBckoe nBmkeHue. OOBsICHEHHE 3aKOHOMEpPHOCTEH OpOYHOBCKOTO JBMIKCHHUSI C TTO3WIHIA
MOJIEKYJIIPHO-KMHETHYECKOW TEOpUN BEIIECTBA.

9. BTOpOG Ha4aJI0 TCPMOJUHAMUKHU U €TI0 CTaTUCTUYCCKUI CMBICT

1. Obmas wmaremarnyeckas (OpPMYIHpPOBKa BTOPOTO Hadana TepMoauHaMHKHA. OObenTuHEHHOE
yYpaBHEHHE ITIEPBOrO M BTOPOTO Hayajd TepMOIMHAMHMKH. CTaTUCTUYECKHH CMBICI BTOPOTO 3aKOHA
tepmoanHamuku. Popmyna bonbiMana u guykryarmu. M3MeHenue sHTponuu npu Audy3nOHHOM
CMeIlIEHUH UeallbHBIX Ta30B U napaaokc [uboca.

2. Tperbe Hauano TepMoAMHAMHKH. [loBeIeHHE TETUTOPU3MYECKIX XapaKTEPUCTUK BEIIECTBA BOIM3N
abcomoTHOrO Hyis. V3MEHEHHe SHTPONHMU M TEIUIOEMKOCTH NPU TNPHOIMKEHHH TEMIIepaTyphbl K
abcomrorHOMY Hyir0. Teopema HepHera (TpeTbe Ha4aao TEPMOAMHAMHKH).

10. daszoBble EPEXOIBI

1. PeanpHble ra3sel, ra3 BaH-nep-Baansca. YpaBHeHue BaHn-nep-Baansca. ®dusnueckuil cMbICH €ro
yieHoB. Kpuruueckue napamerpsl BEIIECTBA U 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

2. Tepmomunamuueckue cBoWcTBa ra3a Ban-nep-Baanbca: BHyTpeHHSST »HEprusi, 3HTPONUS,
termnoeMkocTs. [Iponece [xoynsa-Tomcona.

3. dazosrle mepexonsl. M3otepmbl raza Ban-gep-Baansca u ux CBs3b C M30TEpMaMU peaIbHOTO
BemecTa. Pa3oBbple IMEPEXOABl «Ta3-KUAKOCTh». Termnora mnepexoma. IlpaBmno Makceemna u
IIPaBUJIO pblyara.



4. YcnoBus ¢azoBoro paBHoBecHus U ypaBHeHHe Kianeipona-Kiaysuyca. XuMudeckuil moTeHIIAAT
¢a3bl. Da3oBble TUArpaMMbl.

5. 3aBHCHMOCTD JaBJICHUS HACBHIILIEHHOTO M1apa OT TeMIepaTypbl. Tem1oeMKOCTh HACBILICHHOTO Mapa.
Kunenne, konaeHcanus 1 MeTacTaOMIbHBIE COCTOSHHUSL.

11. DneMenTapHast TEPMOAMHAMHUKA Ta30BbIX TOTOKOB

VYpaBHEHHUS CTalMOHAPHOTO ABMXXEHUS a7nabaTHOrO OJHOMEPHOTO MOTOKA C)KMMAEMOTO HEBSI3KOTO
rasa ¥ UX MHTerpajibl. Pa3ron moroka raza 1o cBepXx3ByKOBBIX ckopocTei. Comuto JlaBans. OcHOBHBIE
0COOCHHOCTH CBEPX3BYKOBBIX TCUCHMH. YIapHBIE BOJHBI CXKAaTHsl B CBEPX3BYKOBBIX IIOTOKax rasa B
CBETE BTOPOI0 Hayanaa TEPMOAVMHAMMKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIEeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

* AynuTopusi, OCHAIIEHHAS! KOMMYHUKAIMOHHBIMY CPEICTBAMHU C BBIXOIOM B VIHTEpHET 1
000pyIOBaHUEM ISl KOJUIEKTHBHOTO IIPOCMOTPA BUICOICKINI

» JlocTyn Kk OMOIHOTEKaM y9eOHON TEXHUYECKON TUTEpaTyphl, B TOM YHUCIIE 3JICKTPOHHBIM,
HEOOXOAMMBIN JUIS OCYILIECTBIICHUSI CAMOCTOSATEIILHOM PaboThl 00yYarOIINXCS

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. O6uwmii kype ¢pusuku [Teker] : B 5 1. T. 2 : TepmoanHamuka u MoJieKyIsipHast (pu3uka : y4eO.
nocobwue s By3oB / [I. B. CuByxun .— 5-e u3n., ucnp. — M. : @usmarnut, 2005, 2006, 2011, 2014
— 544 c.
2. OcHoBsl pusuku [Teker] : Kype oOmieii ¢puznkn : B 2 T. T. 2 : yueOHUK 1711 By30B. KBaHTOBas 1
craructrueckas ¢pusuka. Tepmonunamuka / B. E. Benonyukun, J[. A. 3aukun, 0. M. [lunentok ; nox
pen. FO. M. llunenroka .— 2-e u3a., ucnp. — M. : @uszmariuT, 2007 .— 608 c.
3. Kparkuii kypc TepmonuHamuku [Tekct] : yue6. mocobue nist By3os / B. E. benonyukun ; M-Bo
oOpa3zoBanus 1 Hayku Poc. ®enepaunu, Mock. pus.-texH. uH-T (TOC. yH-T .— 2-€ U311, nepepad. u Jo1I.
— M. : MOTH, 2010 .— 164 c.
4. TepMonMHAMUKa, CTATUCTHYECKAs M MOJIeKy sipHas gusnka [Tekct] : yueb. mocobue amns By3oB / H.
A. Kupnuenko .— 4-e usa., ucnp. u gon. — M. : @usmarknura, 2012 .— 192 c.
5. Coopnuk 3a1a4 1o obmemy Kypey ¢uzuku [Teker] : B 3 u. Y. 1 : Mexanuka. TepMogrHaMUKa U
MOJIEKyIIsIpHas pu3HKa : y4ed. mocodue /st By30B / of pead. B. A. OBanHKMHA .— 3-€ U3[I., HCTIP. H
nomn. — M. : ®usmarkuura, 2013 .— 560 ¢
6. Coopauk 3a7a4 1o o0memy kypcy ¢usuku [Texct] : B 3 4. U. 1 : yueb. mocobue 11 By30B.
Mexanuka. TepMonruHaMuka U MoseKysipHast pusuka / mon pea. B. A. OBunHkuHa .— 4-€ U3/1., HCIIP.
— M. : ®usmarknura, 2016 .— 560 c.

JomnonHurenbpHas auTeparypa
1. MonekynsipHast pusuka u TepmoarHaMuka [ Tekct] : OCHOBHBIE MOJIOKEHUS U PEIeHUE 3a/1a4 : y4eO.
nocob6ue st By30B / I1. @. KopoTkoB ; M-Bo o6pa3oBanus u Hayku Poc. @enepanyn, Mock. ¢pu3.-TexH.
WH-T (TOC. YH-T .— 3-€ u3A., ucnp. u gon. — M. : MOTH, 2009 .— 168 c.
2. Metofipl penienns 3aa4 B 001eM kypee ¢husnke. TepmoariHaMuka 1 MoJieKyisipHas pusuka [ Tekct]
: [yae6. mocobwue st By30B] / B. I1. KopsiBoB .— M. : Beicmas mikoina, 2009 .— 358 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://mipt.ru/education/chair/physics/S_II/method/ — mMeToamueckuii pazjen caiira kadeaps
OObweit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — anextponnas oubnuoreka MOTU, paznen «O0mas
¢duznkay



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

1.http://mipt.ru/education/chair/physics/S_II/method/ — meronuueckuii pasnen caiita kadeapsl
Oo0meit puzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — sanexrponnas 6ubimoreka MOTH, paznen «O6mas
¢duznkar»

3. https://mipt.ru/education/chair/physics/records/thermodynamics/ -- Buaeo3anvcu JeKuit
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, nzyuaromuii Kypc «O0mas Qusnka: TepMOIUHAMHUKA U MOJICKYJISIpHAST (PU3UKa», TOJKEH He
TOJIBKO U3YUYHTH 001IHe GU3NUECKUE 3aKOHBI M TOHATHS, HO HAYYUTHCS IPUMEHSATh UX Ha MIPAKTHUKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— npocMoTp Ha IIK pekoMeHI0BaHHBIX BUAEO3ANNUCEN JTEKIINHT,
— YTE€HHE U KOHCIIEKTUPOBAHHUE PEKOMEHIOBAHHON JIMTEPATYPHI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3y4EHUs,

— pelIeHHe 3a/1a4, MPeAIaraeMbIX CTYJCHTaM Ha MPAKTHYECKUX 3aHATHSX,
— pelIeHHe 3a4a4 U3 3aaHui, BKIIF0Yasi 3a]1a4u, peIHa3HaYeHHbIC U1 pa30opa Ha ceMUHapax;
— TMOJATOTOBKY K BBITIOJTHEHHUIO J1a00paTOpHON PabOTHI;

— 00paboTKy pe3yNbTaToB J1aboparopHO paboThl U 0OHOPMIIEHHE OTYETA;

— MOJITOTOBKY K 3aIllUTe PE3yJILTaTOB Jab0paTopHOil paboThI;

— MO/ITOTOBKY K CEMHHAPCKHM 3aHATHSM, KOHTPOJIBHBIM paboTaM, caue 3a1aHui, SK3aMeHY.

PykoBOACTBO M KOHTPOJIb 3a CAMOCTOSITENLHOW pabOTON CTYNEHTOB OCYyIIECTBIseTcss B (opme
cobeceoBaHUMN, MPOBEPKOM U MPUEMOM 3aJ]aHUi, IPOBEJCHUEM TPYIIIOBBIX KOHTPOJIBHBIX pPadoT.

[MokazareneM BiaJeHUs MaTepUANOM CIYXHUT yMEHHWE pemiath 3aaadd. Jias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penrennn 3a1aq Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIAsACH HA H3BECTHBIC
TEOPETUYECKHUE CBEACHUS U NIPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33]1ady /0 KOHEYHOTO
oTBeTa. 3ajaya CUMTAeTCs PEIIEHHOH, €CIM OHAa COACPKUT OOOCHOBAaHHOE pEIlCHWE: CCHUIKH Ha
MpUMeHseMbIe PU3NIESCKUE 3aKOHBI I KOPPEKTHBIE BBIKJIAIKH, a TAKXKE TMPaBUIILHBIA YACICHHBIA OTBET
(ecnu B 3aade eCTh YUCIOBBIC JaHHEIC).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

kadenpa oomieit pu3nku
Kypc: 1
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: B.®. Ko3nos, kaux. ¢pus.-mMaT. HayK, JOLEHT, 3aMECTHTEJIb 3aBEIYIOLIET0
kageapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1 CrocobeH npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUILUIMHBL «MonekynapHas (pru3uka u TepMOANHAMHUKA 00Y4arOUIUIICs JOKEH:

3HAThb:

[l ¢yHIaMEHTaJbHBIC 3aKOHbI W TOHATHS TEPMOAMHAMHUKH W MOJIEKYIAPHOM (u3mkum, a Taroke

I'paHUIIbI UX MIPUMCHUMOCTH:

[0 ocHOBHbIE 3aKoHBI TepMoarHaMuku (0,1, 2, 3 «Hauamay)

O MOHSATHE O PABHOBECHBIX M HEPABHOBECHBIX IPOIECCaX, TEPMOAMHAMHYECKOE OIPE/ICICHIE
SHTPOINH, 3aKOH BO3pACTAHUS SHTPOIHH, SHTPOIHUS UACAITBHOTO ra3a

[J  OCHOBBI MOJICKYJIAPHO-KHMHETHUYECKOW Teopuu (ocHoBHOe ypaBHeHne MKT, mnmmaa cBOOGOIHOTO
npobera, pacrpenenenus boiapimana, Makcgenna)

[] OCHOBBHI CTATUCTUYECKON (PU3HUKH (CTATHCTHUYECKHUA CMBICI YHTPOIHUH, MTOHATHE O PaCIpe/ICIICHIH

I'u606ca)
UJ OCHOBBI
XapaKTePUCTHUECKUE TEMIIEPaTyPhl)

KBAaHTOBOM TEOpUM TEIJIOEMKOCTU (CTENEHH CBOOOIBI

U UX BO30YyX/EHUE,

[ OCHOBBI TCOpHHU (1)a3OBI>IX nepexoa0B ((I)aSOBBIe AuarpaMmbl, TCIUIOTHI IICPEXOJ0B, YPABHCHHUC

Knaneiinpona-Knaysuyca)

[J  OCHOBBI TEOPUH NPOLECCOB MepeHoca: auddy3us, TeI0NPOBOAHOCTE, BA3KOCTh. Koadduuents
MepeHoca B Ta30BBIX cpefax. bpoyHOBCkoe MBIDKEHHE, 3akoH OJiHmTelHa-CMomyxoBckoro. CBs3b
MEX]y MOJBMKHOCTBIO B K03 dunmenToM auddysnu

[13aBUCUMOCTb JABJICHUS HACBIIIEHHOTO Iapa 0T TeMIIEpaTyphl, TEINIOEMKOCTh HACBIIIIEHHOTO Hapa

[J OCHOBHBIE MOJIOKEHHSI CTALIHOHAPHOW JUHAMUKHA OJHOMEPHBIX TEUCHUH CKUMAEMOM KUAKOCTH.

yMeThb:



0 NPUMEHATh HU3y4YEeHHBbIE OOImue (U3NUECKUe 3aKOHBI Ui PELICHUS KOHKPETHBIX 3ajady
TEPMOAWHAMUKN ¥ MOJICKYJISIPHON (pr3nKu

[l NIpUMEHSTH 3aKOHBI COXPAHEHUs JUI pacyéra MPOLECCOB CXKATHA/PACIIMPEHUS Ta30B, B TOM YHCIIE:
JUIS pacIIMpEHHsl Ta3a B IYCTOTY; MCTEYEHHE Ta30B M3 MAJOro OTBEPCTHS; TCUYCHHUE B YCIOBHUSX
sddexra Jxoynsa-TomcoHa

{1 paccuutsiBarh KIIJ] paBHOBECHBIX IHMKIIOB TEIIOBBIX M XOJOAWIBHBIX MAIIMH, B TOM YHCIIE
3a/laHHbIX B KoopauHaTtax TS

[l paccuuThIBaTh M3MEHEHHE DHTPOIHMU B HEPABHOBECHBIX IPOLECCAX, a TAKKEe MAKCUMAIbHYIO U
MHUHHUMAJIBHYIO pabOThI CHCTEM

0 pPacCUMTHIBATH TEIUIOBBIE MPOIECCHl C YYETOM Hain4uusi (a3oBBIX MepexonoB u dddexroB
MOBEPXHOCTHOTO HATSKEHUS

[/ paccuMTHIBAThH TEILUIOBBIEC MPOIIECCHI sl HEHICAIbHBIX Ta30B (U1 ypaBHeHUs1 Ban-nep-Baanbca)

0 HOJIb30BAThCSl BEPOSTHOCTHBIMU PACHPEIEIECHUSIMU, YMETh BBIUUCIATH CpPEJHHE 3HAUCHHUS MU
CpeIHEeKBaIpaTHYHbIC OTKJIOHEHHS MapaMeTpoB Ui CiIydaeB pacmpeneineHuid bombiMaHa

Makcsea.

O paccuuThIBaTh CTATUCTHMYECKUH BEC W DHTPOIMUIO HA OCHOBE CTAaTUCTUYECKOM TEOpUH IS
MPOCTEHIINX CUCTEM C TUCKPETHBIMU SHEPTeTHUECKUMH YPOBHIMHU

O paccuuThIBaTh CKOpPOCTh IepeHoca BemecTtBa (winu Tema) mnpu  auddysun  (Wim
TEIIONPOBOAHOCTH) B CTALMOHAPHBIX M KBA3UCTAIIMOHAPHBIX CITydasx

O aHaIM3MpOoBaTh (U3MUECKHE 3aJa4M, BBLACTSS CYLIECTBEHHBIE M HECYIIECTBEHHBIC AaCIEKTHI

SIBJICHUSl, U Ha OCHOBE IIPOBEAEHHOIO aHajlu3a CTPOUTh YIPOIUEHHBIE TEOPETUUYECKUE MOZIEIU
(U3NYECKUX SBICHUM;

O IPUMEHATh pa3jIMYHbIE MAaTeMaTWYeCKUE WHCTPYMEHTbl pEIIeHUs 3ajad UCXOAs U3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, H IPOBOAUTH HEOOXOAMMbIE aHAIMTHUECKHUE U YHCIICHHBIC
pacy€Thl.

BJIaJeTh:

[J OCHOBHBIMH METOJAMHM PELICHUS 3a]a4 TEPMOIMHAMHUKH U MOJCKYJIIPHON (PU3UKY;
(] OCHOBHBIMH MaTeMaTHYeCKUMH HHCTPYMEHTAaMH, XapaKTEpHbIMH Ui 3ajad TEPMOIUHAMUKHU U
MOJIEKYISIPHON (PU3UKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Kpurepun onennBanus

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Mertoandeckue MaTepuaisl, OTHOCsmuecs K Kypey "OOmas ¢pusnka: TepMOANHAMUKA M MOJIEKYIISIpHAs
¢uznka", Haxonarcs Ha caire Kaeapsl o0miei ¢$uznkn MOTU:
https://mipt.ru/education/chair/physics/S_II/method/



3. [lepeyeHb THNOBBIX KOHTPOJIBHBIX 3a/IaHMi, MCHOJb3yeMbIX /IS OLEHKHM 3HAHMI,
YMeHHii, HABLIKOB
[TpoMekyTOUHBII KOHTPOJIb 3HAHUH MO JEKIIMOHHOMY Kypcy «O0mmast pusuka:

TEPMOJMHAMUKA U MOJICKYJsipHas (pu3ukay ocymecTBiseTcs B popme nudepeHInpoBaHHOTO
3ayeTa, OIIeHKa M0 KOTOPOMY BBICTABJISICTCS CTYACHTY B 3a4E€THYIO ceccHio. JlaHHBIHM Kypc
peanu3yeTcsi B yueOHOM mpoliecce Kak «(paKyaIbTaTUBHBIN U IPpeJHa3HAuEH B MOMOIIb
crynentam HanpasiieHust moarotoBku 09.03.01 — «MHpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKAY,
OCBanBaIOUIMM Kypc «O01mas Gpu3uKa: TepMOJUHAMUKA U MOJIEKYJIsipHas (pu3nka». OCHOBHOM
nepeyeHb OLIEHOYHBIX CPECTB AJIsi IPOMEKYTOUHOM aTTeCTallK CTYIEHTOB MO AUCIHUILTUHE
«O0m1as ¢pu3uka: TepMOJMHAMUKA U MOJIEKYJIsipHas (pu3ukay npuseneH B PYII (kox 26 113),
npukperuieHHor K YII (kox 20 420) B nanHOM (haiisie mepedrciieHbl J0TOTHUTEIbHBIC
TpeOOBaHUs, IPEABSBIIAEMbIE K CTYICHTaM, BbIPA3UBILNM JKEJIAHUE C/1aBaTh
mubdepeHIIMPOBaHHBIN 3a4eT O JaHHOMY JIEKIIUOHHOMY KYypCY.

CtyneHT, ocBaMBalOUIMK JEKIUOHHBIA Kypc “OOmas ¢usuka: TepMOIWHAMHKA U
MOJICKYJIsIpHas (PU3UKa”, JOJDKEH OBJIaETh TEOPETHUECKOM COCTABIISIONICH TUCIUTUTUHEIL.

YcnenrtHoe ocBoeHUE Kypca TpeOyeT HampsKEHHOW caMOCTOSITETIbHON padoThl cTyAeHTa. B
porpaMMe Kypca IpHBEIEHO MUHUMAaIbHO HEOOXOAUMOe BpeMs Uid paboThl CTyAEHTa Hal
TEMOM.

CamocTtosTenpHas paboTa BKIIOYAET B ceOsl:

— YTEHHUE ¥ KOHCTIIEKTHPOBAHNE PEKOMEHIOBAHHOM JTUTEPATYPHI,

— TpopaboTKy ydeOHoro Martepuaia (IO KOHCIEKTaM JIEKIWH, Y4eOHHWKaM, 3aJladHUKaM H
yueOHO-METOINUECKOI TUTeparype).

JAunddepenuupoBanHbIii 3a4er
[Ipu moxaroroBke K Au(QepeHIUPOBAHHOMY 3a4€Ty CTYIEHTaM PEKOMEHIYETCS

PYKOBOACTBOBATLCAH cnez[y}omeﬁ nporpaMMoﬁ Kypca:
1. lIpeamer U OCHOBHBIE 337a4YM MOJEKYJSIPHOH QU3MKK M TepMOAMHAMHUKH. OCHOBHBIC TOJOKEHUS

MoJieKyIsapHo-KuHeTHnueckoil Teopun Beuiectsa (MKTB). OcuoBubie mapamerpsl B MKTB u nopsinku ux
BeNMYUH. V1eanbHblid 1 HEUACAIbHBIN Ta3bl; pa3peKCHHbBIN Ias3.

2. PacmipenesieHre MOJIEKyN pa3peXeHHOIO rasa B IPOCTPAaHCTBE. BMHOMMHaNbHOE pachpeneseHue.
Hopmuposka. Cpennue BennauHbI U gucnepcun. DIyKTyalld YUciia YacTUIl B 33/IaHHOM O0BbeMe.

3. Pacnpenenenns TI'aycca wm Ilyaccoma. HopmmupoBka. CpennHue BenMUMHBI W JUCIEPCUH
pacrnpenencHui.

4. Pacnipenenenue MOJIEKYJ pa3pekeHHOTo rasa mo cKopocTsM. [IoHsITHE O pacmpelieieHHH MOJIEKYI
pa3peKEeHHOr0 ra3a Mo CKOpOoCTsIM. [ HmoTe3a o «MOJEKyIsIpHOM xaoce». Bpems cBoboaHOro mpobera
Monekyn rasza. [IpunHoun nperanpHoro Oananca. BbIBoxg paBHOBECHOTO paclpelefieHHs 10 CKOPOCTSIM
(bynkumm pacnpenenenuss MakcBena) M3 NPUHLUNA AeTanbHOro OamaHca. OCHOBHbBIE CBOMCTBa
¢bynkuum pacnpenencHus MakcBemia. [a3oknHeTndeckass TemriepaTypa. XapaKTepHble CKOPOCTH
MOJIEKYJI.

5. TImOTHOCTH MONEKYISIPHBIX MOTOKOB MAacChl, UMIyJbca M 3HEpruu. OIpeneneHHe IIOTHOCTEN
MOJIEKYJISIPHBIX TTOTOKOB MAacCChl, UMITyJIbCA M DHEPIHMHM B PA3pPEKCHHBIX Ia3ax C MOMOLIbIO (YHKIUH
pacrpeneneHus mo ckopoctsm. O6mue BelpakeHus. JlaBiaeHue uaeaqbHOro raza Ha creHKy. OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOH Teopuu ra3oB. 3akoHbl boiug-Mapuotrra, I'eit-Jlroccaka,
[Tapns, ABoragpo u JansToHa. UneanbHO-Ta30BbIA TEPMOMETP.

6. Cpenusia 3HEpPrusi MOJIEKYJ MHOTOATOMHOIO HJealbHOro rasa. Pacmpenenenue bonbpimana B
OJHOPOAHOM TpaBUTALMOHHOM Tmonie (Oapomerpuueckas ¢(opmyna). CpedHsss SHEPrus MOJIEKYJ
UJICATBHOTO  M30TEPMHYECKOTO Ta3a B  OXHOPOIHOM rpaBUTallMOHHOM Tone. Teopema o
paBHOpacTpeAeNeHNH JHEPTUH IO CTENeHsIM cBoOoabl (0e3 mokazartenscTBa). CpenmHss SHeprus
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MOCTYTATEIbHBIX, BpaIlaTeIbHBIX U KOJeOATeIbHBIX CTENICHEH CBOOOIBI TIMHEWHBIX MOJICKYI HJIealTbHOTO
raza. XapakTepucTuieckue temreparypbl. OrpaHHueHHOCTh TEOPEMBI O paBHOPACIIPE/ICIICHHH.

7. [lepBoe Hayayio TepMoOAMHAMUKHU. TerioTa, BHYTpEHHSS dHeprus, padboTa u 3HTanbnus. OCHOBHBIC
TEIIO(QU3UYECKUE XaPaKTEPUCTUKKA BEIICCTBA. TEIUIOEMKOCTh M TEPMUYECKHE KOI(PQPHUIIMCHTHI.
CooTtHomenne Maiiepa s TEIIIOEMKOCTEH HIeaabrHOro rasa.

8. KBasucrarnueckue IpOIECCHl C HACAIbHBIM ra3oM. [1OMUTPONHYECKHUH MPOIECC M €ro YacTHBIC
ciiy4ad. YpaBHEHHE TIOJUTPOIIBI U €r0 YacTHBIC ciiydau. [ padmyeckoe n300pakeHHe KBa3UCTaTUICCKUX
MPOIECCOB. 3aMKHYTHIE (KPYTrOBBI€) KBA3UCTATHUECKOE MPOIECCHI M UX MPAKTHIECKOe 3HAUCHHE.

9. Hukn KapHO. DHTpONHS paBHOBECHOTO HIEANBFHOTO ra3a. TepMoanHaMIdecKkas MiKkaia TeMiepaTyp.
CBs13b TEPMOAMHAMHYECKOHN KAl TEMIIEPATYP CO IIKAJIONU UCANTbHO-Ta30BOTO TEPMOMETDPA.

10. XapakTepucTrueckue (QYHKIUA U TEPMOJUHAMHYECCKUE MOTeHIUanbl. OOIme MpeaCcTaBIeHUs O
METOJIe TepMOAWHAMHYECKHX (QyHKIMH (TOTEHIHMAIOB) W METOJe IMKIOB B PaBHOBECHOU
TepMOJAUHAMUKE. BBIBOI OCHOBHOT'O TEPMOJIUHAMUYECKOTO TOXK/ICCTBA.

11. OGpatumble u HeoOpaTuUMble mporecchl. HepaBHOBecHbie mporecchl. [Iporecchl mepeHoca B
JIOKaJIbHO-PaBHOBECHBIX cpenax. OCHOBHBIE OTJIMYMSA B MAaTEMAaTHUECKOM ONMCAHUY KBA3UCTATUUECKUX U
HEpaBHOBECHBIX MporeccoB. Jduddysus, BsI3koe TpeHHUE U TEIJIONPOBOJHOCTh — OCHOBHBIC CBEICHMS.
Kunernyeckue koapduuuentel. XapakTepHble BpeMmeHa. [lpumepbl. bBpoyHOBckoe —JBIKEHHE.
OObsicHEeHHE 3aKOHOMEPHOCTEH OpOYHOBCKOTO IBWXKEHHS C TO3WIUN MOJEKYISIPHO-KHHETHYECKON
TEOPHH BEILECTBA.

12. Bropoe Hayamo TepMmoauHamukH. OOIias maremaTuueckas (opMyIMpoBKa BTOPOrO Hadvala
tepMonuHaMukd. OObeAMHEHHOE ypaBHEHHWE TIEPBOrO M BTOPOrO Hayal TEPMOAWHAMHKH.
CraTUCTHUYECKUH CMBICTT BTOPOTO 3akoHa TepMomuHamuku. Popmyrna bompnMana u QurykTyanuu.
N3menenue sHTponun mpu Audy3noHHOM CMEIISHHH HIealIbHBIX Ta30B U Mapaaokc ['nbbca.

13. Tperse Hayanmo TepMonTuHaMuKH. [loBeeHre TEUIOPU3NUECKIX XaPAKTEPUCTHK BEIIECTBA BOIM3H
a0comoTHOTO Hyns. V3MeHeHWe SHTPONMM W TEIUIOEMKOCTH IPH NPUOIIKCHUH TEMIIEPaTyphl K
abcomroTHOMY HyII0. Teopema HepHcTa (TpeThe Hauano TepMOTMHAMUKH ).

14. Peanbuble Ta3bl, Ta3 Ban-nep-Baansca. YpaBuenune Ban-nep-Baanbca. @usndeckuii cMBICT ero
YJICHOB. KpI/ITI/I‘ICCKI/Ie napaMeTphbl BEHICCTBA U 3aKOH COOTBETCTBCHHBIX COCTOSTHHUH.

15. TepmomuHammudeckne CcBOWCTBa Tra3a Ban-gep-Baambca: BHYTpEHHsE D3HEpTus, SHTPOTUS,
temioeMkocTh. [Iponecc xxoyns-Tomcona.

16. ®azoBbie mepexonsl. M3orepmbl Taza Ban-mep-Baanbca m ux cBsi3b ¢ M30TEpMaMH PEATLHOTO
BeniecTBa. da3oBble MEpexoapl «Tra3-KUAKOCTB». Temrora nepexona. IlpaBuno Makcsenna n npaBuiio
pbIyara.

17. Ycnoust ¢a3oBoro paBHoBecus u ypaBHeHue Knaneipona-Knaysuyca. XuMHUECKUH MOTEHITHAI
¢azbl. Da3zoBbIC AUATPAMMBL.

18. 3aBucumocTh HAABJICHHUA HACBIIICHHOTO ITapa OT TEMICpAaTypbl U TCIUIOCMKOCTH HACBIIICHHOTO
rapa. KI/IHCHI/IG, KOHACHCAWA U METACTAOUILHEIE COCTOSIHUS.

19. DnemeHTapHast MEXaHUKa U TEPMOJUHAMHKA MOTOKOB CXKMMAaEeMOT0 HEBA3KOTO Tas3a. YpaBHEHHS
CTallMOHAPHOTO JABWKEHMS aanabaTHOrO OJHOMEPHOTO MOTOKAa C)KMMAaeMOro HEBSI3KOTO rasa M HX
uHTerpansl. Pa3ron noroka rasa 10 cBepx3ByKoBbIX ckopocteil. Cormto JlaBasst. OCHOBHBIE OCOOEHHOCTH
CBEPX3BYKOBBIX TEUEHHWH. YJapHble BOJHBI CKAaTHS B CBEPX3BYKOBBIX ITOTOKAaxX Ta3a B CBETE€ BTOPOTO
Hayaja TePMOJUHAMHUKH.

JuddepeHpoBaHHBIN 3a4€T CTYJCHTHI CAAIOT MPETo/IaBaTelio, BeylieMy B y4eOHOU rpyrmme
cemuHapbl o ¢usuke. OH peanusyercs B ¢GopMme Oecelpl mperojiaBaTeisi cO CTYAGHTOM mo 2-3
NPOU3BOJILHO BEIOPAHHBIM ITyHKTaM IPHBEACHHOM BBIIIE IIPOTPaMMBbI Kypca.



4. Kputepuu olleHNBaAHUA

[To utoram Oecenpl MpemnojaBaTelib OLEHUBAET OTBET CTYAEHTA COIJIACHO MPHUBEAEHHBIM
HIKE KPUTEPHUSIM:

e OueHka «otau4HO (10)» BbICTABISIETCS CTYAEHTY, I10Ka3aBIIEMY BCECTOPOHHUE
CHCTEMaTH3UPOBAHHBIE TTTyOOKHE 3HAHUS YI€OHON MPOTrPaMMBI.

e OueHKa «OTJHYHO (9)» BBICTABIAETCS CTYIEHTY, MOKa3aBLIEMY CUCTEMAaTU3UPOBAHHbIE
3HAHUA y4eOHOU MPOrpaMMBI.

e  OuneHka «OTJIMYHO @®)» BBICTaBJISIETCSA CTYJICHTY, MIOKa3aBLIEMY e
CHUCTEMAaTH3MpPOBAHHbIC 3HAHHWS Y4YeOHOW MpOrpaMMbl, HO JIOMYCTHBIIEMY HEKOTOPBHIE
HETOYHOCTHU IIPU OTBETE.

e OueHka «xopowo (7)» BbICTaBISETCA CTYIEHTY, €CIM OH MPOAEMOHCTPUPOBAI TBEPIOE
3HaHuEe W (QopMaJbHOE MOHMMaHUE MaTepuaia He MeHee 4yeM B 70% 3alaHHBIX BOIPOCOB IO
TeMaM y4eOHOH MpOTrpaMMBbl.

e OueHka «xopouwo (6)» BBICTaBISETCA CTYIEHTY, €CIM OH IMPOAEMOHCTPUPOBAI TBEPIOE
3HaHUE MaTepuaia yaeOHOH mporpaMMbl U (opMalibHOE TOHMMAaHKUE MaTepuaia He MEHEe YeM B
60% 3amaHHBIX BOIIPOCOB MO TeMaM y4eOHON MPOrPaMMBI.

e OueHka «xopowo (5)» BBICTaBISETCA CTYACHTY, €CIH OH IMPOAEMOHCTPUPOBAI TBEPAOE
3HaHHE W (QopMallbHOE MOHUMaHWE MaTepuana He MeHee 4eM B 50% 3aJaHHBIX BOIMPOCOB IO
TeMaM y4eOHOH MPOTrpaMMBbl.

e OleHKa «yAOBJIETBOPUTENbHO (4)» BBICTABISETCA CTYACHTY, IIOKa3aBIIEMY
dbparMeHTapHbII XapakTep 3HAHUHM, JOMYCKAaBIIEMY HETOYHOCTH B (DOPMYIUPOBKE OCHOBHBIX
3aKOHOB U 0a30BbIX MOHATHH.

e OleHKa «yJAOBJIETBOPUTENbHO (3)» BBICTaBISIETCS CTYIEHTY, MOKA3aBLIEMY CHJIBHO
dbparMeHTapHBIN XapakTep 3HAHUM.

e OueHKa «HeyA0BJEeTBOPUTEJIbHO (2)» WK «HeYyA0BJIeTBOPUTEAbHO (1)» BbICTaBIsACTCA
CTYJEHTY, KOTOpbI HE 3HAaeT 3HAUUTENIbHYI0 YacTh OCHOBHOI'O COJEP)KAHUS MPOrPaMMBbL,
CUCTEeMAaTUYECKU JIOMYCKAaeT TpyOble OMMUOKU Npu (POPMYIHUPOBAHUU OCHOBHBIX (DU3MUECKUX
3aKOHOB MJIM HECIOCOOEH KOPPEKTHO NPUMEHATh (PU3MUECKHUE 3aKOHBI JaXe MJs pelleHus
MPOCTHIX 3a7a4.



