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1. eab U nJIaHMpyeMble pe3yabTaThl OCBOCHHS JUCHUNIMHBI (MOIYJIA)

Lenbt0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIEAYIONIMX KOMITETCHIINA:

— OIIK-1 — CnocobeH mpUMEHSATh €CTECTBEHHOHAYYHBIC M OOIICHHKEHEPHBIC 3HAHUA,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEJINPOBAHHUS, TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMSI B TPO(PECCUOHAIBHOM 1eATeIbHOCTH.

PesynpTaTramMu OCBOEHUS TUCHMILIMHBI SBISIOTCS CIEAYIOIMINE HHINKATOPHI TOCTUKECHUS
KOMIIETECHIINH:

—HMOIIK-1.1. — Obnanaer HE00XOIMMBIMU €CTECTBEHHOHAY4YHBIMHU u
OOLIEMHKEHEPHBIMU 3HAHUSMU JJIs UCCIIEOBaHUS MH(POPMALIMOHHBIX CHCTEM U UX KOMIIOHEHT;

—HOIIK-1.2. Hcnonb3yer (¢yHIaMEHTaNbHbIE 3HAaHUS, MOJY4YEHHbIE B 00JacTu
MaTeMaTHUYeCKUX, €CTECTBEHHBIX M  OOILIEMH)KEHEPHBIX HayK B  MpodeccCHOHaTbHON
JESTEIIBHOCTH.

—HWOIIK-1.3. Tlpumenser ¢yHIaMEHTAIbHBIC 3HAHWSA, TIOJy4YeHHbIE B 00JacTH
MaTeMaTHYECKUX, €CTECTBEHHBIX M OOIIEMH)KEHEPHBIX HAyK Il MOACTUPOBAHMA M aHAIN3a
3a1au

2. 33}13‘11/1 OCBOCHHA THUCHHUIIIMHBI

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

— OBnasieTb OCHOBHBIMHM METOJAMHU U3YYEHHS TEPMOJIUHAMUYECKUX CUCTEM.

— YMeTb NpUMEHSATHb I[OJIyY€HHBbIE€ 3HAHUA U1 DELIEHUS MPAKTUYECKUX 3aj]ad
npodeCcCHOHATIBLHOM 1eATEIbHOCTH.

3. MecTo AucuMIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCHUTCS K 0053aTebLHON YacTU O6paSOBaTeHBHOﬁ IIporpamMmeal.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 AUCHHUIINHE

Cemectp 2, 5K3aMeH

5. BxoaHble TpeGoBaHMs 1JIs1 OCBOCHUS M CLHMIIIMHBI

Jlnst u3ydeHus U MOHUMAaHUs MaTepuaia JaHHOM TUCIUIUIMHBI 00yJYaromuics 10JIKeH
BJIa/IETh OCHOBHBIMU MOHATHSMHU M METO/IaMHU Kypca (pu3uku o011eo00pa3oBaTeIbHON IIKOJIBI.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCcTaBisieT 8 3.¢., 288 yacoB, U3 KOTOPHIX:
— JIeKnuu: 64 u.;

—MpaKTHYECKue 3aHAThs: 64 4.;

OO0BeM caMOCTOSTEIBHOM pabOTHI CTY/ICHTA ONPEICICH YUCOHBIM IIJIAHOM.

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

Ne Pa3ngen nuciuIninHbl Coneprxanue pa3jesna JUCIUTUIHHBI
1 OcHoBHBIC OCHOBHBIE MOJIO)KEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH.
MIOJIOKEHUS Pasmepsl 1 Macca Monekyil. KpruBble TOTEHIIMAIBHON 3HEPT U
MOJIEKYJIIPHO- B3aUMOJIECTBHS MOJIEKYI.
KUHETUYECKON TEOPHH JAlnHAMUYECKUH ¥ CTaTUCTUYECKUH METO/.
TepMoanHaMHUeCKasi CUCTEMA, TEPMOJIMHAMUYECKUE MTAPAMETPBI.




Wneanpubiii ras.
VYpaBHeHue
Knaneiipona—
Menpeneena.
OcHOBHOE ypaBHECHHE
MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHU
rasos.

Wneanbuslii ra3. Ypasuenue Kianeitpona—Meneneena.
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU Ta30B.
Uucno yaapoB MOJIEKYJ 0 CTeHKY. [laBieHue ra3a Ha CTEHKY.
3akon JlanbroHa. CKOPOCTH TETIOBOT'O JBUXKEHHUS Fa30BbIX
monekyi. OnbiT llTepHa. Temneparypa. TemneparypHble HIKAJIbI.

BuyTpeHnHss sHeprus uacanbHoro raza. Yucio creneHein
cB00O/IbI MOJIEKYIBI. Teopema 0 paBHOpAcCIIpeIeIEHUN SHEPTUU
o cTeneHsM cBo00bl. CpeaHsst KHHEeTHYECKas SHEPTHs
TEIJIOBOT'O IBUKEHUS MOJIEKYJIbI.

OCHOBHBIE OCHOBHBIE MOJIO)KEHHS] TEOPUU BEPOSITHOCTEH.
T1OJIO’KEHHS TEOPHH BeposiTHOCTB, TUCKPETHOE U HENPEPBIBHOE pacIpeIelIEHNE
BEPOSTHOCTEHA. BeposiTHOCTEN. HacToTHOE onpeiesieHue BeposITHOCTH. DyHKIUS
dusnuecKkas pacnpenenenus (II0THOCTh BeposiTHOCcTH). HopmanbHoe
CTaTUCTHUKA. PacCIpCACICHHC.
Kiaccuueckas ®dusnueckas craTuctTuka. P@azoBoe npoctpaHcTBo. [ IpuHImn
CTaTUCTHKA HeonpeneneHnoctel ['eizenoepra. BeposTHOCTH pacmpeieneHus.
Makcsemia— Haubonee BepositHoe pactipenenenue. @opmyna CTupiuHra st
bonpnmana. ¢dakropuana. MeToa HeolpeneeHHbIX MHOKUTENEH Jlarpanxa.
Kiaccuueckas cratuctuka Makcsemia—bonbumana.
Pacrnipenenenust o 3HEprusiM, CKOPOCTAM, UMITYJIbCAM.
Pacnpenenenne MakcBeiia 1o KOMIOHEHTaM CKOPOCTEHN
MOJIEKYJI, 10 MOAYJII0 CKOPOCTEH, 110 SHEPTUsM, IO UMITYJIbCY.
IIpuBenenHoe pacnpenenenne Makcpesuia o CKOpocTsM, T10
sHeprusiM. CKOpPOCTH ra30BbIX MOJIEKYJI: HauBEPOSITHEHUIAS,
CpeaHsis, CpeAHeKBapaTuyHas. bapomerpuueckas Gpopmya.
Pacnipenenenune bonbimana. Onsit [leppena mo onpeneneHuto
yucia ABoraapo.
KBanToBbIE

CTaTUCTUKHU bo3ze-
OuHIITEHA U
®epmu-/lupaka.

KBanToBbie craructuku bo3ze-Oiinmreitna u ®epmu-/{upaxa.
CooTtHomienue HeomnpeaeneHnoctel ['eizenoepra. Bonnsl ge-
bpoiida. YcioBue npuMEHMMOCTH KJIACCUYECKOM CTaTUCTUKH.
KBanroBas cratucruka. @epMuoHsl U 6030HbL. Pactipenenenue
®epmu-/lupaka, boze-OiiHmTeliHa. bo3e-3MHIITEHHOBCKAast
KOHJCHCAIUs

OcHopHbie OcHoBHbIE NONIOXKEHUs TepMoauHaMuKku. HyneBoe Hauano
ITOJIOKEHUA TepMoIuHaMHKH. [TepBoe HavaI0 TePMOIMHAMUKH.
TEPMOTMHAMHKH.

[TepBoe Hauaso

TEPMOTMHAMHKH.

Buytpennsist sueprust. | BHyTpenHss sneprus. TemmoeMKkocTs (ACTHHHAS, yeIbHas,
TemoeMKoCThb MoJisipHast). Pabota, coBepiaeMasi CHCTEMOM TIPH H3MEHEHUH

NACAJIBbHOI'O U
PEAIBHOIO ra3os.

obwsema. Paznocts Ternoemkocteii (Cp-Cv) mis aro60ro
BeuiectBa. PasHocts Teroemkocreii (Cp-Cv) uid naeanbHOTo
raza (popmyna Maiiepa). [IpumeHneHne nepBoro Havamna K
ONMCAaHMIO U30MPOIIECCOB B razax. [lonmurponnueckuii mporuecc.
TennoemMkocTb, paboTa MpH MOJUTPOIUYECKOM TPOIIECCe.
CkopocTb 3ByKa B raze, popmynsl Hetotona u Jlamaca.




TermmoeMKoCTh uaeaJIbHOr0 MHOIOATOMHOTO Ta3a. Ee
3aBUCUMOCTb OT TeMreparypsl. [loHsiTHEe 0 KBaHTOBOM T€OpUM
TEIUIOEMKOCTH UJICAIIbHOTO Ta3a. «BbeIMep3aHuey CcTeneHen
cB000/1bI. TermI0eMKOCTh UCATHHOTO M PEaTbHOTO T'a30B.
YpaBHeHnue bepHyiun 11 TEYEHUS COKUMAEMOM KU IKOCTH

8 [Tpunimn nencTBust [Tpuniun nerictBus TemioBbix MamuH. [ukin Kapao B
TETUIOBBIX MAIIWH. koopaunatax PV u TS. XonoauinbHasi MalmHa, X010 UIbHBIN
[uxn Kapno kod(durment. Bropoe nHayano tepmoaunamuku. Teopema Kapho.
9 Bropoe nauano HepasenctBo Kiayzuyca. Dutrponus. 3aKkoH Bo3pacTaHUs
TEPMOJIMHAMUKH. SHTPONMHU. DHTPONUS UICANbHOrO ras3a. [Ipumepsl n3MEeHEeHHs
OHTponus sHTponmu. [Ipunnun Jle Hlatense.
Craructuueckas TpakKTOBKa BTOPOr0 Hayajaa TEPMOJNHAMHUKHU.
TepMonnHaMuyeckasi BEpOATHOCTb (CTATUCTUUYECKUI BEC).
®opmyina boinbimana. Gnykryanuu. CpeilHeKBagpaTHIHas
¢bykryarnus. Jlemon Makcsea.
10 Tperbe Havao Tperbe Hauano TepmoarHamuku. Cienctsus u3 Hero. Teopema
TEPMOAVHAMHUKH. Hepucra

11 OcHoBbI pusuueckoii | OCHOBBI hu3HUCCKON KHHETHKH. lTiHa CBOOOIHOrO pobera
KUHETHKH. SIBIICHHS Mouiekyn. CpeaHee Yucilo COyIapeHU MOJIEKYJ B €IMHUILY
epeHoca: BpeMeHH. SIBeHUs MepeHoca: TeIIONpPOBOIHOCTb, Tuddy3us,
TEeIIONPOBOAHOCTD, BSI3KOCTb. YJIbTpPa Pa3peKEHHbIE Ta3bl: CONPOTUBIICHUE
muddysus, BS3KOCTs. | ABUAKCHHIO, TEILIONEpeaaya.

12 PeanbHbIe rassl. Peanbhble ra3el. YpaBuenue Ban-nep-Baansca. [TonpaBku Ha
naBieHue u o0beM. BHyTpenHsist sHeprus raza Ban-nep-Baanbca,
sHTpomus Ta3a Ban-nep-Baanbca u ypaBHenue aguadatsl. DPQext
Jlxoyns — Tomcona (nuddepeHnnanbHbli 1 MHTETpabHBIN).
N30Tepmbl peanbHOro ra3a: TEOpeTUUECKUE U
JKCIIEpUMEHTAIIbHBIE. KpUTHUECKOE COCTOSIHNE, KpUTHUECKHE
napameTpsl, KpuTHueckuii ko puuueHt. /IByxdasHoe cocrosiHIe
BenecTBa. CoxnrkeHue razos. IlepeceliieHHbli Tap U neperperas
AKHUJKOCTb.

13 da30BbIE NIEPEXO]IBI da30BbIe NIEPEXO/IBI IEPBOrO poja. Mcnapenue u KoHaeHcaus.
PaBHOBeCHE KUIKOCTH M HACBIIIEHHOTO Mapa. [IpaBuio peryara.
VYpasuenne Knaneiipona - Knaysuyca. /lnarpamMMa coctosiHui.
Tpolinas Touka. Ilepeoxnaxk/1IeHHasl )KUIKOCTb.

14 Crpoenue Kunkoctu. CTpoeHue xxunkocteit. AMopdHoe Teno.

AKHUJIKOCTEH. Creknoobpa3Hoe cocTosiHUE BellecTBa. [loBepxHOCTHOE

AmMop¢Hoe Teno HaTspkeHue. CBoboaHas sHeprust. KoaduipeHt moBepxHOCTHOTO
HaTsKeHUs. [laBieHne noJi MCKPUBIIEHHOMN MOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca. MuHMManbHas MOBEPXHOCTb.
SIBneHus Ha TpaHUIle KUIKOCTH U TBepaoro tena. CMauuBaHue U
HecmaunBaHue. Kpaesoii yros. KanusuispHele ssBieHus.
Ucnapenue xunkocreit. Kunenue xunkocrten. JlaBinenue
HACBILIEHHOTO Mapa.

15 TemnoeMkocTh TennoeMkocTh KpucTasmmmueckux Tein. Kiraccnueckas reopus,
KPUCTAJTINYECKUX 3aKkoH [lrononra u IItu. BHyTpeHHsIs 3HEPTUA U TEIIOEMKOCTb.
TEJl. TennoeMkocTh npu HU3KOM Temneparype. KBanrosas reopus

TEIUIOEMKOCTEN 1o DiHIITENHY. TemnepaTypa JHHIITEHHA.
HepnocraTtounocts Teopuu Diinmrerina. ®ononsl. Teopus Jlebas




TETIOEMKOCTH TBepbIX Tel. Temmeparypa [lebas. CBoOo1HBIC
3JIEKTPOHBI B MeTaju1ax. DHeprus @epmu. TermnoeMKoCcTs pu
HU3KOM Temneparype. TemoeMKocTs Ipu IPOU3BOJIBHON
Temneparype. TernnoeMKoCTh METaJIJIOB: PELIETOYHAs U
JJIEKTPOHHAsI.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texylmuii KOHTPOJIb 10 JWUCUUIUIMHE IPOBOAMUTCS IIYTEM KOHTPOJS IOCELIAEMOCTH,
KOHTPOJII  BBIIIOJIHEHUS MPAKTUYECKUX 3aHATUMA, KOHTPOJIBHBIX 33JaHUM U  TECTOB,
KOJJIOKBUYMOB 110 MaTepuaiaM JUCLUIUIMHBL, BHIIOJHSAEMBIX CAMOCTOSITEIBHO.

Texyiuit KOHTposb QUKCUpyeTcs B hopMe KOHTPOIbHONM TOUKH HE MEHEe OJIHOTO pa3a B
ceMecTp.

10. lMops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHON aTTeCTAIlUM

JK3aMeH B MEPBOM ceMecTpe MPOBOAMUTCS B MUCBMEHHOH ¢opme mo Omieram. bumer
COJZIEPKUT ABa Borpoca. [IpogomkurensbHOCTh SK3aMeHa 1,5 daca.

K sKx3ameHy fomyckarTcs TOIbKO T€ CTYIEHThI, KTO YJOBJIETBOPUTEIHHO BBIITOJIHUI BCE
MPAKTUYECKHE 3a/1aHusl.

[lepBbie Bompockl OmieToB mposepsitoT (opmupoBanue OIIK-1 B cooTBercTBUU ¢
unaukatopom MOIIK-1.1. OTBeTs! Aat0TCs B pa3BepHyTO# dopme.

Bropeie Bompocsl OwmiieroB mposepsitor ¢GopmupoBanue OIIK-1 B cooTBercTBUU ¢
unaukatopom MOIIK-1.2 u UOIIK-1.3. OTBeThI natotcs B pa3BepHyTOit popme.

[IpumepHBIii IepeueHb TEOPETUYECKUX BOIIPOCOB.
Yactp 1. MoJieKkyasipHO-KHHETHYECKAS TeOPUs

1. MonexkynsipHO-KMHETUYECKHE NPEJICTaBICHUS O BEIIeCTBE. ArperaTHble COCTOSIHHS
BenlecTBa. Maccel aTOMOB U MOJIEKYJI. MeTOobl N3ydEHNsl CUCTEM MHOTMX YaCTHLL.

2. WneanpHBI Ta3. YpaBHEHUE COCTOSHUS HIeabHOTO ra3za. OcHoBHoe ypaBHeHme MKT.
Temmnepatypa. YpaBuenue Knanelipona-Menaeneesa.

3. OcCHOBHBIE TIOHATHS TEOPHH BEPOSTHOCTEH. TeopemMbl CIIO)KEHUS H  YMHOXXEHUS
BeposiTHOCTe. CpenHee 3HaueHHe (u3MUecKod BenuuuHbl. Jlucnepcust  (QyHKIMH
pacrpeneseHnst BEpoATHOCTU. HenpepblBHOE N3MEHEHHUE CITy4ailHbIX BEJIUYMH.

4. XapakTep TEIUIOBOTO JBW)XKEHUS. Makpo M MHKpO cocTosiHME cucTteMbl. dazoBoe
IPOCTPaHCTBO. MMUKpOKaHOHMYECKMH aHcamOiab. Pacder 4Mcna mpocTpaHCTBEHHBIX
MUKpococTostHUH. [locTynatr paBHOBEPOSITHOCTH. Dproaudeckas Teopema.

5. Pacnpenenenune MakcBesuia M ero aHaiu3. XapakTepHble CKOPOCTH. YacToTa y1apoB MOJIEKYJ
0 CTEHKY. DKCIIEpUMEHTaJIbHAs MPOBEPKa pactupeereHus Makcpea.

6. Pacnpenenenne bonbumana. PacnpeneneHue KOHIEHTpaUuMu yacTull. Pacnpenenenue
MOJIEKYJI B TIOJI€ CHJI TsDKeCTH. bapomeTtpuueckas ¢popmyrna. ATMmochepsl TUTaHeT.

7. Knaccuueckast cratuctuka. Pacnpenenenune MakcBemta-bonsiimana.  Pacnpenenenue
['uG6ca.

8. KBantoBele cratuctuyeckue 3akoHoMepHocTu. Cratuctuka @epmu-/Iupaka u boze-
OiHiuTeHa. [IpenenbHsiil mepexo1 K KIIaCCHYEeCKOW CTaTUCTHKE.

Yacrs 2. Tepmoannamuka

1. Pabota npu pacuivpeHuu U ckaTuu rasa. Buyrpennsas sneprus. Temsnora. [lepBoe Hauano
TEPMOJMHAMHUKH. TemnoeMKocTb. TemaoeMKOCTh Tra30B M YHUCIO CTelneHed CBOOOBI.
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PacxoxzeHne KIacCUYeCKOM TEOpHHM TEIIOEMKOCTH C JSKCIEPUMEHTOM. 3aBHCHUMOCTb
TEII0eMKOCTH OT T.

[Ipomeccsl B wuaeanbHBIX Tazax. M3oxopuueckuii, H300apUUYECKUA, H30TEPMHUUYCCKUU,
agnabarnyeckuid  mpomeccel.  [lomurpomueni  mpomece.  Huxmel.  Huka — Kapwho.
TepmonnHamuueckoe onpeneneHue temieparypsl. Teopema Kapho.

OO6parumbie U HeoOpatumble mpouecchl. HepaBenctBo Kitaysmyca Btopoit 3akon
TEPMOJIMHAMUKH. Paznuunsle (bopMyITUPOBKHU 2 Hayasia TEPMOJANHAMUKH.
TepmouHaMuueckas IIKajga TeMIeparyp.

DHTponus. DHTPOIHUS U BEposTHOCTh. Teopema HepHcra.

Pacyer n3MeHEeHHS SHTPOITUU B HEKOTOPBIX HEOOPATHMBIX MPOIIeccax.

Tepmonunamuueckue ¢yakuuu. Kpurepunm ycroduuBoctu TJI cuctembr CooTHOIIEHUE
Makcsemna. [Ipunnun Jle-Ilarense-bpayna.

Yacts 3. PeajbHbIe ra3ol

. MexXMOIIeKyIIIpHbIE CWIIBI B3aUMOJEUCTBUSA. YpaBHeHUe Ban-nep-Baansca. M3oTtepmber  B-

n-B.

N3otepmbl peanbHOro rasa. JIByxgasHble COCTOSIHMSI peanbHOro rasa. IlpaBuio peluara.
MertacTaOuibHble COCTOSIHUA.

Kputnueckoe cocrosinue BeniectBa. Kpurnueckas onanecieHIus.

IToBeneHune ABYXKOMITIOHEHTHBIX CUCTEM IpU M3MEHEHUHU T Ipu MOCTOSHHOM 00beMe.
Bnyrpennssa sueprus rasa BaB.

O¢dexr xoyna-Tomcona. Yyer B3auMoaeiicTBUS MOJIEKYI.

Cxwmxenne ra3oB. CBOMCTBA BelecTBa BOJIU3H aOCOTIOTHOTO HYIJIS.

Yactb 4. CTpoeHue ;kujakocreii

. Obmas xapakrepuctuka xuakocreid. I[loBepxHocTHOE HaTspKeHHE. [10BEpXHOCTHO-aKTHBHbBIE

BEILECTBA. Y CIIOBUs Ha IPaHULE pa3jela IBYyX KUIAKOCTEH U Ha IPAHMIIEC PA3IeNa KUAKOCTh-
TBEPJOE TEJIO.

JlaBneHue noa UCKpUBIIEHHOU ITOBepXHOCThI0. Dopmyita Jlarutaca.

Kanwuisipasle sABiIeHUS.

®a3bl u (azoBele npeBpamieHust [Ipumeps! Ga3oBbIX NpeBpalieHUHA. Y CI0BUS paBHOBECHUS
¢da3 XUMHUYECKH OJHOpPOJIHOro BemiecTBa. YpaBHeHue Kiamnelipona-Knaysuyca. dazoBas
Juarpamma CUCTEMbI ITap-KUKOCTb.

Haceimennsiit nap. J[aBineHue HACBHIIIEHHOTO NTapa HaJl U30THYTON MTOBEPXHOCTHIO.

Kunenwue xunkoctu. [leperperas xuakocts. MeTacTabUIbHBIE COCTOSHHUSL.

[Iy3bIppKOBas kamepa u kamepa Bunbcona.

TpoliHble TOYKH. [JuarpaMMbl COCTOSHUM.

@dazoBble MNpeBpamieHuss BTOporo poxaa. I[loBeneHune BTOPBIX IPOU3BOAHBIX YACIBHOTO
norenimana ['mé6ca npu ¢.m. 2 poxa. Yetbipe cooTHOIEHHU DpeHdecrTa.

Yacrs S. SBJIeHHMs nepeHOca

. SIBnenus nepenoca. [lonepeuHoe cedyeHue nporecca, CpeaHsst JUIMHA CBOOOJHOro mpooera,

4acTOTa CTOJIKHOBEHUI. Mojenb TBepabix chep. OO1Iast xapakTeprucTrKa sIBICHUH TIEpeHoca.
TennmonpoBoaHocTs. BuyTpenne tpenue (Bsizkocts). uddysus.

®dusnydeckue SBICHUS B Pa3peKeHHBIX Tra3ax. Jddy3us razos. Temnosas rhdy3us. Dddexr
Knyncena.

YpaBHEHHE ITepeHOca 3aBHUCSIIEE OT BPEMEHHU.

SIBneHus nepeHoca B TBEPABIX TeJIaX U KUJIKOCTSIX



How

© ®

Yacrs 6. TBepabie Tes1a

Teepapie Tema. OOmas XapakTepuCTHKa TBEPABIX Teld. THIBI  MEXMOJIEKYISIPHOTO
B3aUMOJICUCTBUS B TBEPIBIX Tesax. ['eomeTpus kpucraummdeckon pemerku. Pemerka bpase.
CummeTpHs peleTky, BUIbl CHMMETPHUHU.

Kpucramnmuueckne xmaccel. CUMMETpHs CIOXKHBIX pemierok. Kpucramiorpaduueckue
CHUCTEMBbI KOOpAMHAT. PelieTkn XMMUYECKUX 3JIEMEHTOB U COETMHEHUIA.

JledekTol B KpucTauiax.

Kitaccuueckast Teopusi TEIII0EMKOCTH TBEPABbIX Tell. [loBeaeHne TermoeMKOCTH MPU HU3KUX
TEMIIEpATYpaX.

KBanToBasi Teopusi TEIJIOEMKOCTH DWHINTEHHA. DleMeHTapHble Bo30yxaeHus1. HemoctaTku
Teopun DUHIITEHHA.

Teopus [lebas. CBsizaHHbIe KoJieOaHUS W MX paclpocTpaHeHue B TBepaoM Tene. [loacuer
yycia MoJ. Beluucienue TtemnoeMkoctd no Teopuu Jlebas. AHanu3 cilydas HU3KHX U
BBICOKMX TeMmrepaTyp. @DPOHOHbL. BbluMCleHME TEIIOEMKOCTH  TBEPABIX Tl C
UCTIOJIb30BAaHUEM KBAaHTOBOT'O pactpeaenaeHus it GOHOHOB. TerioeMKoCTh METAIIIOB.
Huddy3us. Mexanuzm muddysun. 3akonsl Puka. TeruoBoe pacmupenue. [lnaBnenue
TBepAbIX Ted. Pa3zoBas AMarpaMma CUCTEMBI XKHUJIKOCTh - TBEPOE TEIO.

Kpucrannuzanus. Cyoaumanms.

da30BbIe IEPEXO/IbI IEPBOTO U BTOPOro poAa. JluarpaMmbl COCTOSIHUSL.

PGSYHLTaTLI J9K3aMCHa OIIPEACIIAIOTCA OLICHKaMu «OTJIMYHO», «XOpPOoIIO»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBLHO.

Onenka Kpurepuii

OILICHHUBAaHUA
b )
5
4
3

[TonHbIi pa3BepHYTHIA OTBET

Henonuelii oTBET

@®parMeHTapHBII OTBET

OrtcyTcTBUE OTBETA




2.

3. 3mecw b — Bonpocs! o Ounery; [l — TOMOTHUTENbHBIE BOMIPOCKL, 5 — OTIUYHO; 4 — XOpoIo; 3
— YIIOBJIETBOPHUTENIbHO. HeynoBneTBopuTeIbHAS OLIEHKA COOTBETCTBYET BCEM HHBIM
clly4asiM, HE YKa3aHHBIM B TaOJulIe.

11. YyeOHO-MeTOAMYECKOE 00ecIeUeHue

a) DJIEKTPOHHBIN y4eOHBIH KypC 10 AUCIUILUIMHE B cpejie 3JIeKTpoHHOro 00yuenus iDO.

0) OrieHOYHBIC MaTepHallbl TEKYHIETO KOHTPOJISI M TMPOMEKYTOYHOW AaTTECTAIMH I10
JVCIIATUTHHE.

[TepeueHsb BOMPOCOB, BEIHOCUMBIX Ha K3aMEH.

1. OcHoOBHBIE TMOJNIOKEHHUSI MOJEKYJIIpHO-KMHETHYECKOM Teopuu. Pasmepbl u Macca
MoJieKyl. KpuBble NOTECHIIMAIBHOM SHEPTUU B3aUMOACHCTBHS MOJIEKYI.

2. JluHaMW4YeCKMH W  CTAaTUCTHYECKWH  MeToA. TepMoamHamHueckass  CHUCTEMa,
TEPMOJMHAMHUYECKHE [TapAMETPBI.

3. HWpeampHbiii ra3. YpaBHenue Kianeiipona—MenneneeBa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOpUH ra3oB. YKcio yaapoB MOJIEKYI O CTEHKY.

4. JlaBneHwue raza Ha CTeHKY. 3aKoH JlanbToHAa.

5. CKopocTH TEmIoBOro JABWXEeHMsA ra3oBbix Mosekyl. OnbsiT Hltepna. Temmepatypa.
TemneparypHble IIKaJIbI.

6. BHyTpeHHss sHeprus uaeanbHoOro rasa. Yucio creneneit cBo0o1bl MojieKybl. Teopema o
paBHOpACIpeeNieHHH DJHEPrud 1O CcTeneHsaM cBoOoabl. CpeaHss KUHETHYecKas SHEeprus
TEIIOBOTO ABM)KEHUS MOJIEKYJIBI.

7. OcCHOBHBIE TIOJOXEHHUSI TEOPUM BEpOSATHOCTEW. BeposSTHOCTb, JAHMCKpPETHOE U
HEIPEPBIBHOE PACIpENEIEHUE BEPOSATHOCTEH. YacTOTHOE ompeneneHue BepoATHOCTH. DyHKIUA
pacnpezenenus (IIOTHOCTh BeposiTHOCcTH). HopmanbHoe pacnpeseneHue.

8. ®usmnueckas cratuctuka. PazoBoe mpocTpaHcTBO. IlpuHIMI HeonmpeaeaeHHOCTEN
I'eitzenbepra. BepositHocTh pacnpenenenus. Haubomnee BeposiTHOE pacmpeienieHue.

9. Meronx HeompenenaeHHbIX MHoxutened Jlarpamxka. Kiaccuueckas — cratucTuka
Makcsemra—bonsnmana.

10. PacnpeneneHust mo sHEprusiM, CKOpOCTSIM, UMITyJbcaM. Pacnpenenenne MakcBenia 1o
KOMITOHEHTaM CKOPOCTEI MOJIEKYJI, 10 MOJYJII0 CKOPOCTEH, 110 SIHEPTHSIM, 110 UMITYJIbCY.

11. IlpuBeneHHoe pacmpenenenue MakcBemia MO CKOPOCTAM, Mo 3HeprusM. CKoOpocTH
ra3oBbIX MOJIEKYJI: HAUBEPOSATHEHIIAsA, CPEIHSSA, CPEHEKBApPAaTUYHASL.

12. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbivana. OmnbiTr  Ileppena mo
ONPEIIEICHUIO yncia ABOrajapo.

13. IlpumenuMocTh  Kjaccuuecko cTaTUCTHUKU. COOTHOIIEHHE HEeOoNpeneleHHOCTeH
I'eitzendepra. Bomusr ne-bpoitns. YcnoBrue mpuMEeHUMOCTH KITACCUYECKON CTAaTUCTHKH.

14. KBanToBas craructuka. @epmuonsl U 0o30HbL. Pacnpenenenune depmu-upaka, boze-
OnHmTerHa. bo3e-3MHIMTEeHNHOBCKAsT KOHAECHC AU,

15. OcHoBHBIE TONIOKEHHsSI TepMoAuMHaMuku. HyneBoe Hawano tepmoauHamuku. IlepBoe
Hayajio TepMOJUHAMUKU. BHyTpeHHss sHeprus. TemioeMKocTh (MCTHHHAS, yAeTbHas!, MOJISIpHAs).

16. Pabota, coBepmiaemas CHUCTEMOIl NMpU H3MEHEHHMH oObeMa. Pa3HOCTH TeroeMkocTei
(Cp-Cv) mns mroboro BemiectBa. PasHocth Teruoemkocteit (Cp-Cv) mis uaeaabHOTO rasa
(popmyna Maiiepa).

17. IlpumeHeHue nepBOro Hayajda K OMMCAHUIO M30MPOLECCOB B razax. [loaurponuueckuid
nporecc. TermnoemMkocTs, paboTa mpy MOIUTPOIINIECKOM MPOLIECCE.

18. Cxopocth 3Byka B rase, ¢opmynsl Hetorona m Jlammaca. TemioeMKoCTh HI€aIbHOTO
MHOI0aTOMHOT0 rasa. Ee 3aBUCMMOCTb OT TeMIIEpaTyphI.

19. TlonsTHE O KBAaHTOBOW TEOPHH TEIJIOEMKOCTH WJACAITBHOTO ra3a. «BwiMep3anue»
creneHei cBo0o1bl. TenaoeMKoCcTh HAeaIbHOI0 U PeaJbHOIo ra3oB.



20. VYpauenue bepHymu 11t TEUEHUS C)KUMAEMON KUKOCTH.

21. Tlpuniun nevictBus TeruioBbix MamuH. [{ukn Kapho B koopaunatax PV u TS.

22. XoyoaunbHas MallMHa, XOJIOIMIBHBIA K03 uimeHT. TeXHMUeCKUE ITUKIIbI.

23. Btopoe nauano tepmoguHamuku. Teopema Kapro. Hepasencrso Knaysuyca.

24. Dutponus. 3aKOH BO3pacTaHUsS HHTPOMHH. ODHTPOINHUS uAeanbHOro rasza. I[Ipumepst
n3meHeHus sHTponud. [Ipunnun Jle Hlatense.

25. CrartucTtuyeckasi TpPakTOBKa BTOPOrO Hayalia TEpMOJMHAMUKH. TepMoauHamMuueckas
BEpPOSITHOCTH (cTatuctuueckuii Bec). @opmyna bonbimana.

26. @nykryanuu. CpennekBaapatuyHas Giaykryarnus. Jlemon Makcsenia.

27. Tpetbe Hayano TepMoaAUHAMUKH. CIEICTBHS U3 HETO.

28. OcHoBBI (puznueckor kuHETHKHU. JlJinHAa cBOOOMHOTO TIpodera mMojekyia. CpemnHee 4yucio
COYJIApEHUI MOJIEKYJ B €IMHUILY BPEMEHH.

29. SIBnenusi mepeHoca: TEIUIONPOBOAHOCTh, AU(PPY3Hsi, BI3KOCTh. YIbTpa pa3peKeHHbIE
ra3pl: CONPOTUBJIEHUE JBUKEHUIO, TEIUIONEpeIada.

30. PeanbHbie ra3el. YpaBHeHue Ban-nep-Baanbca. IlonpaBku Ha naBiieHHME W 00BEM.
Buyrtpennsa sHeprus raza Ban-gep-Baansca, sHTponusa rasa Ban-gep-Baansca m ypaBHeHue
annadaTsl.

31. Dddext Mxoymns — Tomcona (nuddepeHnnanbHbIid 1 HHTETPATBHBIN ).

32. M30oTepMbl peaqbHOrO Ta3a: TEOPEeTHYEeCKHEe U OSKCIepuMeHTalbHble. Kputnueckoe
COCTOSIHUE, KPUTUICCKHE ITapaMeTPhl, KPUTHICCKHII KO (DUIIUCHT.

33. JIByxdasznoe coctosiHue BeulectBa. CxkikeHue ra3os. [lepechlieHHblil map u neperperas
HKHUJKOCTb.

34. dazoBble nepexosl epBoro pona. Mcnapenue u konaeHcaius. PapHoBecre KUAKOCTH U
HacbllleHHOro napa. [IpaBuiio peiuara. Ypasuenue Knaneripona - Kiaysuyca.

35. Jlmarpamma coctosinuii. TpoiiHas Touka. [lepeoxnakieHHast )KUIKOCTb.

36. XKunkoctu. Crpoenue xkunkocteil. Amopcpuoe Tteno. CrexnooOpazHOe COCTOSHUE
BemlectBa. IloBepxHocTHOEe HarskeHue. CBoOomHas sHeprusa. KosduiueHT MoBEpXHOCTHOTO
HaTSKCHMSL.

37. [laBneHue MOJA MCKPUBJIEHHOM MOBepXHOCTbIO kuakocTH. Popmyna Jlammaca.
MuHuMmabHas OBEPXHOCTb.

38. SIBneHus Ha TpaHMLE >KMAKOCTH U TBepjaoro Ttena. CMmayuMBaHME W HECMayUBaHME.
Kpaesoii yron. KanuiuisipHele sBiIeHUS.

39. Ucnapenue xunkocreid. Kunenue xxuaxocreil. JlapneHne HaChILIEHHOT O Mapa.

40. TemoeMKoCTh KpHcTamnueckux Ten. Kimaccuueckass teopusi, 3akoH /lromonra u Iltu.
BHyTpeHHs dHEprys U TEINIOEMKOCTh. TernoeMKOCTb IIPU HU3KOM TeMIlepaType.

41. KsaHToBas Teopus TerioeMkocTel o DiiHmreiiHy. TemnepaTypa DHHIITEHHA.

42. HepoctarouHocTs TeopuH DiHmITeiiHa. DoHOHBI. Teopus Jlebas TenIoeMKOCTH TBEPAbIX
ten. Temmneparypa [lebasi.

43. CBoOoaHble >MeKTpoHBl B MeTayuiax. OHeprus Pepmu. TermnoeMKocTh NpU HHU3KOM
TeMIIepaType.

44, Teny0eMKOCTb NPH MPOU3BOJIBHOM Temmeparype. TermmoeMKoCcTh METAJIOB: peleTOYHast
U DJIEKTPOHHAs.

B) [lepeueHb peKOMEHIYEMBIX CEMHUHAPOB U MPAKTUYCCKUX 3aHITHI:
1. OcHOBHBIE MOJOKEHUSI MOJICKYJISIPHO-KHHETHYECKOW Teopuu. PasMepsl 1 Macca MOJIEKYIIL.
[InotHocTh MOekyi. KpuBbie MOTEHIIMATBHON SHEPTUU B3aUMOIEUCTBUS MOJIEKYJI.
2. WneanpHbiii ra3. YpaBHenue Kianeiipona-Meneneena.
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3. OCHOBHOE YypaBHEHHE MOJICKYJSIPHO-KHHETHYECKOM TEOpUU Ta30B. Ywuciao ymapos
MOJIEKYJI O CTEHKY.

4. BHyTpeHHss dHEprusi uaeanbHOro raza. Yucno cremneneid cBoOoabl MojeKyibl. CpeaHss
KHMHETUYECKasi YHEPTUs TEIJIOBOTO ABUKEHUS MOJICKYJIBI.
Pacnpenenenne Makcgeia.
Pacnpenenenune Makcseinna.
Pacnpenenenne bonbimana.
Pacnpenenenue bonbimana.
[lepBoe Hawano TepMoauHamMuku. TemnoemkocTs. PabGora wuneanbHOro rasa mpu
Pa3IMYHBIX MPOLIECCAX.

10.Ilepoe Hauano TepmoauHamuku. TemnoemkocTb. Pabora wuaeanbHOro raza mpu

Pa3IMYHBIX MPOIIECCAX.

11.BTtopoe Hauano TepMoguHaMUKU. [[UKIIBL.

12.OuTponus.

13.5Bnenus nepenoca: Auddy3usi, TEIIONPOBOTHOCTD, BA3KOCTb.

14 .Peanbhbie ra3el. YpaBHenue Ban-nep-Baanbca.

15.VpaBuenue Knaneiipona - Knaysuyca. Jluarpamma coctosiuuii. TpoitHas Touka.

CamocTosTenbHas padoTa CTYJAEHTa BKJIIOYAET:

yray0JIeHHOE TEOPETHYECKOE M3YYCHHE Pa3JIeioB Kypca MpHU IMOATOTOBKE K JICKIIMOHHBIM U
MPAKTUYECKUM 3aHATHSIM;
MOJATOTOBKY K OOCYXKJIEHUIO MaTepuaia, B TOM YHCIIE CAMOCTOSTEIbHBIN MOMCK HEOOXOAUMBIX
MCTOYHUKOB MH(OpMAIUH, BKIIOYasi HAy4HO-00pa3oBaTeabHbIe pecypchl cetTu UHTepHeT;

©CoNo O

Bomnpockl, BEIHECEHHbIE Ha CAMOCTOSITENILHOE U3yUCHHE.
— JSlBneHus Ha rpaHuLe >KUIKOCTH U TBepaoro tena. CMauMBaHME M HECMAYMBAHUE.
Kpaesoii yron. Kanusuisipasle siBIIeHHUs.
— JleMoH Makcgeia.

JIuteparypa K TeMaMm I CAMOCTOSITEIbHOTO N3YUEHUS

1. Cusyxun /[l. B., O6umii kypc ¢usuku. B 5-tu Tomax. Tom 2. TepmoauHamuka u
MoJtekyisipHast  pusuka, MsmarenberBo: ®usmariur, 2014 r, ISBN: 978-5-9221-
1514-8, Ctpanui: 544

2. Kypc ¢muku. B 3 tomax. Tom 1. Mexanuka. MosnekymsipHass ¢usnka. YdeOHOE

nocobue M. B. CasenveB UsnarennsctBo: «Jlaup» 2016 1. ISBN: 978-5-8114-0685-
2, 978-5-8114-0648-5

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

[TepeueHb OCHOBHOI M JONOTHUTENBHON yueOHOI TUTEpaTypHl.

OCHOBHAA JIMTEPATYPA

. Kypc ¢uszuku. B 3 romax. Tom 1. Mexanuka. MonekynsipHas ¢pusnka. YuedHoe nocodue

. B. Casenbes M3narensctBo: «Jlane» 2016 r. ISBN: 978-5-8114-0685-2, 978-5-8114-0648-5

2.

Cuyxun JI. B., O6mmit xypc ¢m3uku. B 5-tu Tomax. Tom 2. Tepmommnamuka u
MonekyisipHas ¢usuka, M3garensctBo: ®dusmarmut, 2014 r, ISBN: 978-5-9221-1514-8,
Crpanun;: 544

Uponos, N.E., 3agaun no obmeit pusuxe. — CI16: MU3narenscrBo:Jlans, 2016. —416 c.

ISBN: 978-5-8114-0319-6

JOITOJIHUTEJIbHAA JINTEPATYPA



1. Uponos N.E., OcHoBHBIE 3aK0HBI HU3UKH MakpocucTeM, M., 2001;

2. MatseeB A.H., MonekynspHas ¢pusuka.; Yued. mocooue 1t By30B.-M.: ISBN: 978-5-8114-
1007-1. 2010, 368 c.

Oeitnman, Jlewton, Cannc, @eitHMaHoBCKHE JIeKIuu 1o pusuke, u3a.3-e, M, Mup, 1976-78
Hernad A.A., SABopckuii b.M., Jlebener A.K., CnpaBounuk no ¢usuke, usa. 8-, 2006,

5. Kopu I'., Kopa T, CnpaBounuk 1mo marematuke, 1968 u mo3zxe.

How

Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceT UHTEepHeT

1. http://www.codata.org, International Council for Science : Committee on Data for Science
and Technology—cambie cBekHe 3HAYCHHUS MUPOBBIX KOHCTAHT

2. http://www.ufn.ru/ - "Ycnexu ¢pusndeckux Hayk" - DIeKTpOHHAs BEpCHS OH-JIAIH
eXeMecIIHOTo XypHana. CBOOOIHO pacpOCTPAHSIOTCS a0CTPaKThI crareit ¢ 1995 r. u
MaTepuaibl IOCIEAHETO HOMEDPA.

3. https://ru.wikipedia.org—mopran ®usuka

13. llepeyens HHPOPMAIMOHHBIX TEXHOJIOT U

a) JUIICH3MOHHOE ¥ CBOOOIHO PaclpoCTpaHsIeMOe MPOrpaMMHOE O0eCIIeUeHuE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT MpHIOKEHHs:
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);

— myOJIMYHO JocTynHble oOnaunblie TexHonoruu (Google Docs, SIHaeke AUCK | T.11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTaJjor Hayunoit 6ubnoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

AymuTopuu A5 IpOBeIeHHs 3aHATUH JIEKIIMOHHOTO THIIA.

AymiuTtopun Al TIPOBENEHHs] 3aHATUH CEeMHHApCKOTO THIA, HWHIUBHIYaJIbHBIX U
IPYNIOBBIX KOHCYJIbTALMH, TEKYILIET0 KOHTPOJIS M IPOMEXYTOUHOM aTTecTalum.

[Tomernenust s caMOCTOSTENbHONW paOOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(GOPMAalMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM.

AynutopuM JUIs  TPOBEACHUS 3aHATHH JIEKHMOHHOTO W CEMHMHApCKOro THIIA
WH/IMBUIYAIGHBIX W TPYNIOBBIX KOHCYJIBTAIlMi, TEKYIIETO KOHTPOJIS H TPOMEKYTOYHOMH
aTTeCTalluy B CMEUIEHHOM (hopmaTe («AKTPY»).

15. Undopmauus o paspadorunkax

HNemkun Bnagumup IletpoBudy, mpodeccop, MOKTOp (HU3HKO-MaTeMaTHUYECKUX HayK,
busnaeckuit paxynprer TOMCKOTO TOCYIapCTBEHHOTO YHHUBEpPCUTETA, 3aB. Kadeapoi olmiei u
DKCIIEPUMEHTATbHOU (DU3UKHU


http://www.codata.org/
http://www.ufn.ru/
https://ru.wikipedia.org–портал/
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/
https://znanium.com/
http://www.iprbookshop.ru/
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