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1. eab u njIaHupyeMble pe3yabTaThl 0CBOCHHS JUCHUNIHHBI (MOIYJIs)

Lenbt0 OCBOSHHSI JUCIUIUIMHBI ABISIETCS (POPMUPOBAHHE CIEAYIOUINX KOMITETCHIIUA:

— OIIK-1 — CniocobeH mpuMeHsTh 0a30BbIC 3HAHUS B 00J1aCTH (PU3UKO-MATEMAaTHIYECKUX U
(uH) eCTECTBEHHBIX HayK B cdepe cBoeil mpodeccHoHaIbHON AEITEIbHOCTH;

—IIK-1 — CrnocobeH mpoBOAWTH HAy4YHBIE HCCIIECIOBaHMS B BBIOPAaHHOW 00JIACTH C
UCTIOJIb30BAHUEM COBPEMEHHBIX HSKCHEPUMEHTAIBHBIX W TEOPETHYECKUX METOJIOB, a TaKkKe
MH(OPMALIMOHHBIX TEXHOJIOTH.

PesynbraTamMu OCBOCHHUS TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHIMKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICIIM M METOJIbI UCCIEAOBAHMS (PU3MUECKIX
MIPOLIECCOB U SIBJICHUIA;

UIIK-1.1. Cobupaer M aHAMU3UPYEeT HAYYHO-TEXHHYECKYI0 HH(OpPMAIUIO IO TeMe
uccleI0BaHMsl, 0000111aeT HayYHbIE JAHHBIE B COOTBETCTBUHU C 33]]a4aMU UCCIICJOBAHMUS.

2. 33}13‘11/1 OCBOCHHA TUCHUIIIMHBI

— OCBOUTH NOHATUHHBIN anmnapar U ONpeleNIeHNs, U3JI0KEHHbIE B Kypce MonekyJisspHas
¢u3zuka.

— OBnaieTb OCHOBHBIMHM METOJAMHU U3YUYEHMSI TEPMOJIUHAMUYECKUX CUCTEM.

— YMeTb NpUMEHSTHh I[OJIyY€HHbIE 3HAHUA U1 pELIEHUS MPAKTUYECKUX 3aj]ad
npodeCcCHOHATIBLHOM 1eATEIbHOCTH.

3. MecTo AucuUMIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMmbl

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

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCHHUIINHE

Cemectp 2, 5K3aMeH

5. BxoaHble TpeGoBaHMs 1JIs1 OCBOCHUS M CLHMIIIMHBI

Jlnst u3yyeHus U MOHUMAaHUs MaTepHasa JaHHON TUCIMIUIMHBI 00y4JaloMiCs T0JIKEeH
BJIa/IETh OCHOBHBIMU MOHATUSMHU U METO/IaMHU Kypca (pu3uku oO11eo0pa3oBaTeaIbHON HIKOJIBI.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 8 3.¢., 288 "acoB, U3 KOTOPHIX:
— Jexnuu: 64 u.;

—MpaKTUYEeCKUe 3aHATHs: 64 u.;

— B TOM YHCJI€ IPAKTHYECKas MOATOTOBKA: 64 .

O6beM caMOoCTOATENbHOMN pabOThI CTYI€HTA ONIPeAeeH YUYEOHBIM IJIAHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

No Pazgen nucIuILIMHEBL Coneprxkanue pazjiena JUCUHUILIAHbBI
1 OCHOBHBIE OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
MOJIOKEHUS Pa3mepsl u Macca mosiekyi1. KpuBbie MOTEHIIMANBHOM SHEPT U
MOJIEKYJIIPHO- B3aUMOJICVCTBUS MOJICKYI.
KUHETUYECKON TEOPUU JluHaMMYEeCKUI U CTaTUCTUUYECKUNA METOI,.
TepMoauHaMu4ecKkasi CUCTeMa, TEPMOIMHAMUYECKHE MAPAMETPBI.




WUneansHelii ras.
YpaBHeHue
Knaneiipona—
Menpaeneena.
OcHOBHOE ypaBHCHHE
MOJIEKYJISIPHO-
KHHETHYECKOU TEOPHH
rasos.

Wneanbneiii ra3. Ypasuenue Kianeitpona—Meneneena.
OCHOBHOE ypaBHEHHUE MOJICKYJIIPHO-KUHETUYECKON TEOPUH Ta30B.
Yucno yaapoB MOJIEKyYJ O CTEHKY. [laBieHue ra3a Ha CTEHKY.
3akoH JlanbToHa. CKOPOCTH TEIIOBOT'O JBUXKEHUS Ta30BbIX
Mosekys. OnbiT llTepHa. Temneparypa. TeMneparypHbie HIKAJIbI.

BHyTpeHHs dHeprus uaeanbHoro raza. Yucuo crenesei
cB00O/1bI MOJIEKYJIbI. Teopema 0 paBHOpacIpelelIeHUU SHEPTUU
110 creneHsaM cBo0oabl. CpeHss KUHETHYeCKasi S3HEPTUs
TEIUIOBOIO JABUKEHHSI MOJIEKYJIBI.

OCHOBHBIE OCHOBHBIE MOJIO)KEHUS TEOPUU BEPOSITHOCTEM.
[OJIOKEHHS TEOPHH BeposiTHOCTB, AUCKPETHOE U HEMIPEPHIBHOE paclpeiesicHue
BEPOSTHOCTEHA. BeposiTHOCTeN. YacToTHOE onpeieneHue BepoITHOCTU. DyHKIUS
dusnueckas pacnpezeneHus (IIOTHOCTh BeposiTHocTH ). HopmanbsHoe
CTaTUCTHUKA. pacIpeaCICHUC.
Krnaccuueckas ®duznueckas cratucTuka. @azoBoe npoctpaHcTBo. [Ipunimn
CTaTUCTUKA HeonpeneneHHocTe ['elizenoepra. BepostTHOCTh pactipeneneHus.
Makcemia— Haub6onee BepositHoe pactipenenenne. @opmyna CTupiuHra s
bonbumana. ¢dakropuana. MeTo1 HeolpeeIeHHbBIX MHOXKUTENEH Jlarpanxka.
Kiaccuueckas craructuka Makcsemia—boaslmana.
Pacnipenenenus mo sHEprusiM, CKOPOCTSIM, UMITYJIbCaM.
Pacnipenenennie Makcgesia 1o KOMIIOHEHTaM CKOPOCTEM
MOJIEKYJI, 10 MOAYJIIO0 CKOPOCTEH, IO SHEPTUsM, 10 UMITYJIbCY.
[IpuBenenHoe pacnpeaenenre Makcpesia o CKOpocTsm, 1o
sHeprusiM. CKOPOCTH ra30BhIX MOJIEKYJ: HAUBEPOSITHEHIIIA,
cpenHsis, cpeqHeKBaapaTuyHas. bapomerpudeckas ¢popmyna.
Pacnipenenenne bonbimana. Onsit [leppena mo onpeneneHuto
yucia ABOrajpo.
KBanTOBBIC

cTaTUCTUKU bo3e-
DUHIITEHA 1
®epmu-/Iupaka.

KBantoBbie cratuctuku bose-Oiinmrelina u ®epmu-/upaxa.
CootHomienne Heornpeaenennocrei [ 'eitzendepra. Bomansr ne-
bpoia. YcinoBre npuMEHMMOCTH KJIACCUYECKON CTATUCTUKH.
KBanToBas cratuctuka. @epmuonsl u 6030Hb1. Pactipenenenue
®epmu-/lupaka, boze-OiHmTeiiHa. bo3e-3HHIITEITHOBCKAS
KOHJICHCAITH

OcHosubie OcHoBHbIE NONOXKEHUS TepMoauHaMuku. HyneBoe Hadao
IIOJIOXKCHHUA TepMoauHaMHKH. [lepBoe Ha4aI0 TePMOTMHAMUKH.
TEPMOIMHAMHUKH.

IIepBoe Hauano

TEPMOIMHAMHUKH.

BuyTtpenusist sHeprusi. | BHytpennss sueprus. TermmoeMKkocTs (MCTUHHAS, YAETbHAS,
TemoeMKoCTh MostsipHasi). Pabota, coBepiaeMasi CHCTEMOM TIPH H3MEHEHUH

nacaJbHOIro n
PEAJILHOTO Ia30B.

obwvema. Pasznocts Teroemkocteii (Cp-Cv) s ar060ro
BenlectBa. Paznocts Temnoemkocreit (Cp-Cv) s uaeanbHOro
ra3a (gpopmyna Maiiepa). [IpumeHeHne nepBoro Havamna K
ONMCAHUIO U30MPOIIECCOB B razax. [lonmurponnueckuii mpouecc.
TennoeMKoCTb, paboTa MPH MOJUTPONUIECKOM MPOILIECCE.
CxopocTb 3ByKa B rase, hopmynsl HeroToHa u Jlamnaca.




TermoeMKOCTh UIeaIbHOTO MHOTOATOMHOT O Ta3a. Ee
3aBUCUMOCTB OT TeMIiepaTypsbl. [IoHsATHE 0 KBaHTOBOM TEOpUU
TEIIOEMKOCTH UJICAIBHOTO Ta3a. « BeiMep3anue» creneHen
cB000bI. TernmoeMKoCTh UACATBLHOTO U PEAIbHOTO ra30B.
YpaBHeHue bepHyiun 11 TEUEHHS CKUMAEMOM )KUIKOCTH

8 [TpuHIMn aencTBUs [Tpuniun gefictBust TeroBbix MamuH. [ukn KapHo B
TETJIOBBIX MAIIWH. koopaunarax PV u TS. XonoauinbHast MamHa, X010 UIbHBIN
Huxn Kapno koaddurment. Bropoe Hayasio TepmoaunamMuku. Teopema Kapho.
9 Bropoe Hauano HepasenctBo Kitayzuyca. Outponusi. 3akoH Bo3pacTaHUs
TEPMOJUHAMUKHU. SHTPOIMH. DHTPOIHUA UICAIBHOrO rasa. Ilpumepsl n3mMmeHenus
OHTponus sHTponud. [Ipunnun Jle [latense.
Craructuyeckast TpakTOBKa BTOPOT0O Hadaua TEPMOJUHAMUKH.
TepMoanHaMuueckas BEpOATHOCTb (CTaTUCTUUECKUN BEC).
®opwmyia bonbimana. Onykryanuu. CpenHekBagpaTUIHas
¢dnykryanus. Jlemon MakcBeria.
10 Tperbe Hauao Tpetbe Hauano TepmoguHaMuku. Cnencrsus u3 Hero. Teopema
TEPMOANHAMUKH. Hepucra

11 | Ocnoss! pusnueckoin | OCHOBEI Qu3snteckoil knueTHky. Jlmuna cBo60aHOro npodera
KHHETHKH. SIBITeHust MoJiekya. CpeaHee Yuciio COyIapeHU MOJIEKYJI B €IMHUILY
nepeHoca: BpeMEHHU. SIBJIeHUs NepeHoca: TeIIONPOBOAHOCTb, AU dy3us,
TEIIONPOBOAHOCTD, BA3KOCTb. YJIbTpPa Pa3peKEHHbIE Ta3bl: COMPOTUBIICHUE
muddysust, BI3KOCTs, | ABHKCHHIO, TEIIoNepeaaya.

12 PeanbHble ra3el. Peanbubie rasel. YpaBuenune Ban-nep-Baanbca. [lonpaBku Ha
naBiieHue U o0beM. BHyTpeHHss sHeprus raza Ban-nep-Baansca,
sHTpomUs raza Ban-nep-Baanbca u ypaBHeHue aanadatsl. Dddexr
Jbxoynst — Tomcona (nuddepeHnnanbHbli 1 MHTETpaTbHBIN).
N30TepMbl peanbHOro ra3a: TEOpETUYECKUE U
AKCIIEpUMEHTaIbHble. KpUTHUECKOE COCTOSHNUE, KPUTHUECKHE
napameTpbl, KpUTHUeCKui kodpuimeHT. /[ByxdasHoe cocrosiHue
BeniecTBa. Cixmkenue razos. llepeceliieHHblil ap U neperperas
KUIKOCTb.

13 ®da30BbIE EPEXOIBI da30Bble NIEPEX0/bl IEPBOrO poja. Mcnapenue u KOHAEHCALHs.
PaBHOBecHE )KUAKOCTH M HACBIILIEHHOTO napa. [IpaBuio peryara.
VYpasuenue Knaneiipona - Knaysuyca. /[narpaMma cocTosiHui.
Tpoiinas Touka. [lepeoxnax1eHHAsI JKUJIKOCTb.

14 Crpoenne Kunxoctu. Ctpoenue xuakocreid. AMophHoe Terno.

HKUJKOCTEH. Creknoo0pa3Hoe coctosiHuE BellecTBa. [loBepxHOCTHOE

AmopdodHoe Teno HaTspkeHne. CBoOoHas sHeprus. KosdduimeHT noBepxXHOCTHOTO
HaTsDKeHUs. JlaBiieHre ol MICKPUBIIEHHOM MMOBEPXHOCTHIO
xuakoctu. Popmyna Jlamnaca. MuHMMabHas TOBEPXHOCTD.
SIBneHus Ha TpaHUIle KUAKOCTU U TBepaoro tena. CMaunBaHue U
HecmaunBaHue. Kpaesoil yron. KanusuisgpHele siBIeHus.
Ucnapenue xuakocreit. Kunenue xunkocrtei. Jlapnenue
HACBILIEHHOTO Mapa.

15 TennoeMKocTh TennoeMkocTs KpucTaymmyeckux ten. Kiraccnueckas teopus,
KPUCTAIIIMYECKHUX 3axkoH Jlrononra u I1tu. BHyTpeHHsIs1 SHEpPIUs U TEIIIOEMKOCTb.
Tell. TennoeMkoCTs IpH HU3KOM Temiepatype. KBanToBas Teopus

TEIUIOEMKOCTEN 1o DiHIITelHY. Temneparypa DWHIITEHA.
HenocraTounocts Teopuu DiiHimreriHa. ®ononsl. Teopus [lebas




TEIUIOEMKOCTH TBEpIbIX Ted. Temmeparypa [lebas. CBoOoHbIE
AJIEKTPOHBI B MeTajuiax. DHeprus @epmu. TermmoeMKoCTh pu
HU3KOH Temneparype. TermoeMKoCTs IIpu IPOU3BOJIBHON
Temueparype. TemoeMKoCTb METaIOB: PEIIETOYHAs U
JJIEKTPOHHAsL.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texyumuii KOHTpOJIb 10 JWUCUUIUIMHE IPOBOAMUTCS IyTEM KOHTPOJS IOCELAEMOCTH,
KOHTPOJIS BBIIIOJIHEHUSI TPAKTUYECKUX 3aHATHI, KOHTPOJIbHBIX 33JaHUM U TECTOB, KOJUWIOKBUYMOB
110 MaTepuajaM JAUCLUUIIINHBI, BBIITOIHIEMbBIX CAMOCTOSATENBHO.

Texymuii KOHTpOIb PUKCUpyETCs B (hOpMe KOHTPOIHHON TOUKH HE MEHEe OJIHOTO pa3a B
ceMecTp.

10. lMopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTalluu

JK3aMeH B MepPBOM ceMecTpe IIPOBOAUTCS B MUCbMEHHOH (hopme mo Omneram. buier
COJIEpKUT ABa Borpoca. IIpogomkurenbHoCTh 7K3aMeHa 1,5 daca.

K sKx3aMeny nonyckarTcs TOIbKO T€ CTYJIEHThI, KTO YJOBJIETBOPUTEILHO BBIIIOJIHUI BCE
IIPAKTUYECKUE 3a1aHUs.

[lepBbie Bompockl OmieToB mposepsitoT (opmupoBanue OIIK-1 B cooTBercTBUU C
unaukatopom MOIIK-1.1. OTBeTsI garoTcs B pa3BepHyTOH hopMme.

Bropeie Bompocsl OwmieroB mpoepsitoT (opmupoBanue IIK-1 B cooTBercTBUM ¢
unaukatopom UIIK-1.1. OTBeTs! garoTcs B pa3BepHyTOl (hopme.

[IpumepHBIii TepedeHb TEOPETHUECKUX BOIIPOCOB.
Yactp 1. MoJieKkyasipHO-KHHETHYECKAS TeOPUs

1. MonexynsipHO-KMHETUYECKHE MTPEICTABICHMSI O BEILIECTBE. ArperaTHble COCTOSIHUSI BELIECTBA.
Maccsl aTOMOB ¥ MOJIEKYJI. MeToabl U3y4YEeHNsl CUCTEM MHOTHUX YacTHLL.

2. WneanpHBI Ta3. YpaBHEHUE COCTOSHUS HIealbHOTO ra3za. OcHoBHoe ypaBHeHwe MKT.
Temmneparypa. YpaBuenue Knanelipona-Menzaeneesa.

3. OcHOBHBIE TIOHSATHS TEOPUU BEPOATHOCTEH. TeopeMbl CII0KEHUS 1 YMHOKEHHUST BEPOSTHOCTEH.
Cpennee 3HaueHue (usnueckoi BenuuuHbl. Jlucmepcus GyHKUMH — pacnpeneneHus
BepoATHOCTH. HenpepriBHOE N3MEHEHUE CITy4yalHbIX BEJIUYHUH.

4. XapakTep TEIUIOBOTO JBM)XKEHUSA. Makpo M MHKpO cocTosiHHE cuctemsl. PazoBoe
IpOCTPaHCTBO. MUKpOKaHOHMYECKMI aHcamOnb. Pacdyer uMcnaa NpoCTpaHCTBEHHBIX
MUKpococTostHUH. [locTynat paBHOBEPOSITHOCTH. Dproauydeckas Teopema.

5. Pacnpenenenne MakcBesuia 1 ero aHanu3. XapakTepHble CKOPOCTH. YacToTa y1apoB MOJIEKYI
0 CTeHKY. DKCIIEpUMEHTAabHas MMPOBEPKa pactupeerneHus Makcpea.

6. Pacnpenenenne bonbumMana. PacnpeneneHue KOHIEHTpaUuMu yacTull. Pacnpenenenue

MOJIEKYJI B TIOJI€ CHJI TsDKeCTH. bapomeTtpuueckas dopmyna. ATMocdepsl TUTaHeT.

Knaccuueckas cratuctuka. Pacnipenenenue Makcsemna-bonbimana. Pactipenenenue ['n66ca.

8. KaHToBBIC cTraTHcTHUecKHe 3akoHOMepHocTH. Cratuctmka ®epmu-/lupaka wu bose-
OiiHmreiHa. [IpenenbHblil nepexo K KJIaCCUYECKON CTaTUCTHUKE.

~

Yacrs 2. Tepmoannamuka

1. Pabota mpu pacmvipeHUu U CKaTUM ra3a. BayTpenHsas sueprus. Temnora. [lepBoe Hauano
TEPMOJAMHAMHUKH. TermIoeMKOCTh. TeMI0eMKOCTh Ta30B M YHCIO CTeneHed CBOOOJIbI.
PacxoxneHne KIacCMYECKOM TEOPUH TEIJIOEMKOCTH € O3KCHEPUMEHTOM. 3aBUCHUMOCTh
TemIoeMKoCcTH OT T.
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[Ipomeccsl B umaeanpHBIX Tazax. M3oxopwueckuit, H300apUUYECKHUA, H30TEPMUUYCCKUN,
agnabarnyeckuid  mpomeccel.  [lomurpomueni  mpomece.  Huxmel.  Huka — Kapwo.
TepmonnHamuueckoe onpeneneHue temmeparypsl. Teopema Kapho.

OObparumbie U HeoOpatumble mpouecchl. HepaBenctBo Kiaysmyca Bropoit 3akoH
TEPMOJIMHAMUKH. Paznuunsle (bopMyIIUPOBKHU 2 Hayajia TEPMOIUHAMUKHU.
TepMoanHaMuyecKas IIKana TeEMIEPaTyp.

DHTponus. DHTPOIHUS U BEposTHOCTh. Teopema HepHcra.

Pacuer u3MeHeHus SHTPOIMH B HEKOTOPHIX HEOOPATUMBIX MPOLIECCAX.

Tepmonunamuueckue ¢yukuu. Kpurepun ycroduuBoctu TJI cuctembr CooTHOIIEHUE
Makcsemna. [Ipunnun Jle-Ilarense-bpayHa.

Yacts 3. PeajJbHbIe ra3ol

. MexxMoJIeKyIsIpHbIE CUIIBI B3aUMOJICUCTBUS. Y paBHeHne Ban-nep-Baansca. U3otepmer  B-n-

B.

W3otepmbl peanbHOro rasza. [IByxdasHbele COCTOSHUS peanbHOro rasa. [IpaBmio pwryara.
MertacTaOuibHbIE COCTOSIHUA.

Kputnueckoe cocrosnue BemecrBa. Kputudeckas onanecueHIus.

IToBeneHune ABYXKOMITIOHEHTHBIX CUCTEM IpU M3MeHEeHUHU T npu NOCTOSHHOM 00beMe.
Bnytpennss sueprus rasza BaB.

D¢ dexr xoyna-Tomcona. Yyer B3auMoieiicTBUS MOJIEKYJI.

Cxwmxenne ra3oB. CBOMCTBA BelecTBa BOJIW3H a0COTIOTHOTO HYJISL.

Yactp 4. CTpoeHue kuakocrei

. Obmas xapakrepuctuka xuakocreid. IloBepxHocTHoe HaTspKeHHE. [10BEpXHOCTHO-aKTUBHbBIE

BEILECTBA. Y CIIOBUS HA IPaHULE pa3jiesa IBYyX XKUIKOCTEH U Ha FPAHMIIE pa3ena KUAKOCTh-
TBEPJOE TETIO.

JlaBiieHre o UCKPUBIIEHHON NTOBEPXHOCTHIO. Popmya Jlanmaca.

Kanunnspueie sBieHus.

®a3swl U (pazoBble npeBpaiieHus [[pumeps! Gpa3zoBbIX MpeBpalleHU. Y cloBUs paBHOBecHs (a3
XMMHYECKH OJHOPOAHOTO BemiecTBa. YpaBHeHue Kianelipona-Knaysuyca. @a3oBas
JarpaMma CUCTEMBI [Tap-KUJIKOCTb.

Haceimennsiil nap. J[aBineHne HACBIIIEHHOTO NTapa HaJl U30THYTOM MOBEPXHOCTHIO.

Kunenue xunkoctu. [leperpetas ;kuakoctb. MetacTaOuiIbHbIE COCTOSHUS.

[Ty3sippKOBas kamepa u kamepa Busibcona.

TpoliHble TOYKH. [JuarpaMMbl COCTOSHUM.

®da3oBble mpeBpamieHus BTOporo ponaa. I[loBeaeHue BTOPBIX MPOU3BOJHBIX YJIEIBHOTO
noteHnuana ['m60ca npu ¢.1. 2 poaa. Uetsipe cooTHOIIeHH DpeHpecTa.

Yacrsb S. SBJieHus nepeHoca

. SIBnenus nepenoca. [lonepeyHoe cedyeHue rmpoiiecca, CpeaHss ATUHA CBOOOJAHOTO Tpobera,

4acTOTa CTOJIKHOBEHUM. Mojenb TBepabix chep. OOIIast xapakTepucTuKa sIBJICHUH TIEpeHoca.
TemnmonpoBonHocTs. BuyTpenne Tpenue (Bsizkocts). JAuddysus.

®dusndeckue SBICHUS B Pa3pekeHHBIX Tra3ax. Jddy3us razos. Temmosas s dy3us. Dpdext
Knyzcena.

YpaBHEHHeE IepeHoca 3aBHUCSIIEE OT BPEMEHHU.

SIBneHus nepeHoca B TBEPABIX TeJlaX U KUIKOCTSIX
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Yacrs 6. TBepabie Tena

Teepapie Tema. OOmas XapakTepUCTHKa TBEPABIX Ted. THIB  MEXMOJIEKYISIPHOTO
B3aUMOJICUCTBUS B TBEPIBIX Tesax. ['eomeTpus kpucrammdeckou pemerku. Pemerka bpase.
CummeTpHs peleTky, BUIbl CHMMETPHUHU.

Kpucramnmuueckue xmaccel. CUMMETpHsS CIOXKHBIX pemietok. Kpucramiorpaduueckue
CHUCTEMBbI KOOpAMHAT. PelIeTkn XMMUYECKUX 3JIEMEHTOB U COETMHEHUIA.

JleekThl B KpuCTasiax.

Kitaccuueckast Teopusi TEIJI0OEMKOCTH TBEpAbIX Tell. [loBeneHne TeninoeMKOCTH NpU HU3KUX
TEMIIEpATypax.

KBanToBas Teopusi TEIJIOEMKOCTH DWHINTEHHA. DIeMeHTapHble Bo30yxaeHus. HemocraTku
Teopun DUHIITEHHA.

Teopus [lebas. CBsizaHHbIe KoJieOaHUS U MX paclpocTpaHeHwe B TBepaoM Tene. [loacuer
ymciia MoJl. Beruncnenue tennoeMkocTH 1o Teopuu [ledast. Ananus cimydast HU3KUX U BBICOKHX
temriepatyp. POHOHbI. BpIUKCIIEHHE TEIJIOEMKOCTH TBEPABIX TEJl C MCIOJb30BAHUEM
KBAaHTOBOT'O pacrpeaeiaeHus 11t GOHOHOB. TeroeMKoCTh METaIIJIOB.

Huddys3us. Mexanuzm auddysuu. 3akonsl Puka. TemnoBoe pacmupenue. [lnaBnenue
TBepAbIX Ten. Pa3zoBas AUarpaMMa CUCTEMBI XKHUJIKOCTh - TBEPOE TEIO.

Kpucrannuzanus. Cybnumanms.

da30Bble IEPEXO/Ibl IEPBOTO U BTOPOro poAa. JluarpaMmsl COCTOSIHUSL.

PGSYHLTaTLI J3K3aMCHa OIIPEaACIIAIOTCA OLCHKaMHu «OTJIMYHO», «Xopomio»,
«YOOBJICTBOPHUTCIBHO», KHCYAOBJICTBOPHUTCILHO).

Onenka Kpurepuii

OILICHHUBAHUA
b )i
5
4
3

[TonHbIi pa3BepHYTHIN OTBET

Henonuelii oTBET

‘ @®parMeHTapHBbII OTBET
OTtcyTcTBUE OTBETA




3. 3nech b — Bompocsl o 6ustery; JI — AOMOIHUTENBHBIC BOMIPOCH; 5 — OTJIMYHO; 4 — XOpo1o; 3
— YAOBJICTBOPUTCIILHO. Hey,Z[OBJIeTBOpI/ITeJIBHaH OIICHKAa COOTBCTCTBYCT BCCM MHBIM
ClIy4asiM, HE YKa3aHHBIM B Ta0JIHIIE.

11. YuyeOHo-MeTOoaAu4YECKOE 00ecmeyeHne

a) DJICKTPOHHBIN Y4eOHBIN KypC [0 AUCIUILUIMHE B 2JIEKTpOHHOM yHHBepcuTeTe « Moodlex»
https://moodle.tsu.ru/course/view.php?id=3735

0) OrieHOYHBIC MaTepHallbl TEKYIIErO0 KOHTPOJS M TPOMEKYTOYHOW ATTECTAIMH I10
JTUCIUILINHE.

[lepeyens BOPOCOB, BRIHOCUMBIX Ha IK3aMEH.

1. OcHOBHBIE MTOJIOXKEHUS MOJICKYJIIPHO-KMHETUUECKOU Teopun. Pasmepsl u Macca MOJIEKYII.
KpuBsle noTeHIManbHOM 3HEPTUU B3aUMOIEHCTBHS MOJIEKYI.

2. JluHaMW4YeCKMH W  CTAaTUCTHYECKWH  MeToA. TepMmoamHamMHuueckass  CHUCTEMa,
TEPMOANHAMUYECKUE [TapaMETPBI.

3. HWpeampHblii ra3. YpaBHenue Kianeiipona—MenneneeBa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUUECKOU TEOPHUH ra3oB. UKUCIIO y/1apoB MOJIEKYJI O CTCHKY.

4. JlaBieHwue raza Ha CTeHKY. 3akoH JlaibToHa.

5. CkopocTu TEIUIOBOTO MABMKEHHS Ta30BbIX Mojekyl. Omeir [lltepna. Temmepatypa.
TemneparypHbI€ IKaJIbI.

6. BuyTpeHHss sHeprus uaeanbHOro raza. Yucio crenenei cBoO6oAbI MoJieKyibl. TeopeMa o
paBHOpACIPEIEICHUN SHEPTUH 110 CTENEHSAM cBOOOAbI. CpeaHssi KHHETUYECKasi SHEPTUsl TEIJIOBOIO
JBUKEHUS MOJIEKYJIBI.

7. OCHOBHBIE IIOJIO’KEHUS TEOPUU BEPOSATHOCTEN. BEposSTHOCTD, TUCKPETHOE U HEMPEPHIBHOE
pacmpeneneHrue BeposiTHocTe. YacToTHoe onpesesieHne BeposTHOCTH. DYyHKIUS pacipeeraeHus
(rutoTHOCTH BeposiTHOCcTH). HopManbsHOe pacnipeeneHue.

8. ®wusnueckas cratuctuka. PazoBoe MpocTpaHcTBO. I[IpUHIUMI HeompenereHHOCTe
I'eitzendepra. BepositHocTh pacnpenenenus. Haubomnee BeposiTHOE pacnpenenieHue.

9. Meron HeompeneneHHbIX MHoxuTene Jlarpamwxka. Kiaccuueckas — cTraTHCTHKA
Makcsemra—bonpnmana.

10. PacnpeneneHust mo sHEprusiM, CKOpPOCTSIM, UMITyJbcaM. Pacnpenenenne MakcBemna 1o
KOMITOHEHTaM CKOPOCTEH MOJIEKYJI, 10 MOYJIFO CKOPOCTEH, 110 3HEPTUSM, [0 UMITYJIbCY.

11. IlpuBeneHHoe pacmpeneneHue MakcBeuia MO CKOPOCTSM, Mo sHeprusiM. CkopocTu
ra3oBbIX MOJIEKYJI: HAUBEPOSATHEHNIIAs, CPEIHSSA, CPEHEKBApaTUYHASL.

12. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbivana. OmnsiT  Ileppena mo
olpezieNIeHuIo yrcia ABoraapo.

13. IlpumenuMocTh  Kiaccuueckod cTaTUCTHUKU. COOTHOIIEHHE HEeOoNpeneleHHOCTel
I'eitzenOepra. Bonusr ne-bpoitns. YcnoBrue mpuMEeHUMOCTH KITACCUYECKON CTAaTUCTHKH.

14. KBanToBas craructuka. @epmuonsl U 0o30HbL. Pacnpenenenune depmu-upaxa, boze-
OnHmTerHa. bo3e-3MHIMTENHOBCKAsT KOHACHC ALY,

15. OcHoBHBIE TONIOKEHUSI TepMoAuMHaMuKku. HyneBoe Hawano tepmoauHamuku. IlepBoe
Hayajo TepMOJUHAMUKU. BHyTpeHHss sHeprus. TennoeMKocTh (MCTUHHAS, YAelbHas, MOJISIpHAsT).

16. PaGota, coBepiiaemas cUCTeMOi Ipu u3MeHeHnu oobema. PazHocts Temnmoemkocreit (Cp-
Cv) ms mo6oro BemectBa. PasHocth Temoemkoctedt (Cp-Cv) mns maeanbHoro rasza (dopmyna
Maiiepa).

17. IlpumeHenue nepBoro Haudaja K OMNMCAHMIO M30IpoleccoB B razax. [lomuTponuueckuii
nporecc. TermnoemMkocTs, paboTa Mpy NOIUTPOIINIECKOM IMPOLIECCE.

18. Ckopoctp 3ByKa B rase, (opmynsl HproroHa u Jlamnaca. TemmoeMKOCTh HI€aTBHOTO
MHOI0aTOMHOT0 rasa. Ee 3aBUCMMOCTb OT TeMIIEpPATypBI.

19. TMonsTHE O KBAHTOBOH TEOPUH TEILIOEMKOCTH HJICATBHOTO Ta3a. « BeiMep3anuey cTerneHen
cB00O/IbI. TennoeMKoCTh H1ealIbHOTO U PEAIbHOTO T'a30B.


https://moodle.tsu.ru/course/view.php?id=3735

20. VYpauenue bepHyin 1yt TEUEHUS CKUMAEMOUN KHUKOCTH.

21. Tlpuniun nevictBus TeruoBbix MamuH. [lukn Kapro B koopaunatax PV u TS.

22. XoyoaunbHas MalluHa, XOJIOIUIBHBIN KO3 duneHT. TeXHHIeCKUe IUKIIbI.

23. Btopoe nauano repmoguHamuku. Teopema Kapro. HepaBencro Kiaysuyca.

24. Dutponus. 3aKOH BO3pacTaHUsA HHTPONHMM. DHTPOMUS HAeadbHOro rasza. [Ipumepsr
n3meHeHus sHTponud. [Ipunnun Jle Hlatense.

25. CrartucTtuyeckass TpPakTOBKa BTOPOrO Haudajga TepMOAMHAMUKH. TepMoanHamuyeckas
BEpPOSITHOCTH (cTatuctuueckuii Bec). @opmyna bonbimana.

26. @nykryanun. CpennekBaaparnunas uykryanus. Jlemon Makcsenia.

27. Tperbe Hayano TepMoaAUHAMUKH. CIEICTBHS U3 HETO.

28. OcHoBBI (puznueckoi kuHeTHKU. JlyinHa cBOOOAHOTO TIpobera moJiekyl. CpeaHee Yucio
COYJIApEHUI MOJIEKYJI B €IMHUILY BPEMEHH.

29. SIBnenHusi mepeHoca: TEIUIONPOBOAHOCTh, AU(PPY3Hsi, BI3KOCTh. YIbTpa pa3peKeHHbIE
ra3pl: COIPOTUBIIEHUE JBUKEHUIO, TEIUIONEpeIada.

30. PeanbHbie ra3el. YpaBHeHue Bau-gep-Baanbca. IlonmpaBku Ha naBiieHHE W 0O0BEM.
Bnytpennsas sHeprus raza Ban-gep-Baanbca, sHTponus rasa Ban-nep-Baansca m ypaBHeHue
annadaTel.

31. Dddext Mxoymnst — Tomcona (nuddepeHnnanbHbIi ¥ HHTETPATBHBIN).

32. V30oTepMbl peaqbHOrO Tas3a: TEOPEeTHYEeCKHEe U OSKCIepuMeHTalbHble. Kputnueckoe
COCTOSIHUE, KPUTUIECKHE ITapaMeTPhl, KpUTHICCKUI K03 PHIIHEHT.

33. JIByxda3znoe coctosHue BemlectBa. CokikeHue ra3oB. [lepechllieHHblil map u neperperas
HKHUJKOCTb.

34. dazoBble epexosl epBoro pona. Mcnapenue u konaeHcanus. PaBHoBecue ®KUAKOCTH U
HacbllleHHOro napa. [Ipasuiio peiuara. Ypasuenue Knaneripona - Kiaysuyca.

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

36. XKunkoctu. Crpoenue xkunkocteil. Amopcpuoe Teno. CrexnooOpazHOe COCTOSHUE
BemlectBa. IloBepxHocTHOe HarskeHue. CBoOomHas sHeprusa. KosduiueHT MoBEpXHOCTHOTO
HaTSKCHMUSL.

37. [laBneHne 1MOJA MCKPUBJIEHHOM MOBepXHOCThIO xkuiakocTH. Popmyna Jlamaca.
MuHuMmabHas MOBEPXHOCTb.

38. SIBieHus Ha rpaHuUIle KHUJIKOCTH U TBeporo Tena. CMaunBaHue U HecMaunBaHue. Kpaeoit
yrou. KanusuispHsle IBIEHUS.

39. Ucnapenue xunkocreid. Kunenue xxuaxocreil. JlapneHne HaChILIEHHOTO Mapa.

40. TemoeMKoCTh KpHcTaimuueckux Ten. Knaccuueckas teopus, 3akoH Jlronmonra u IlTtu.
BHyTpeHHsq dHEeprus U TEIIOEMKOCTh. Tenn0eMKOCTh IIPY HU3KOU TeMITepaType.

41. KsaHToBas TeopHs TerioeMkocTel o DiiHmreiiHy. TemnepaTypa DHHIITEHHA.

42. HepoctarouHocTs Teopuu DiHITeiiHa. PoHOHBI. Teopus Jlebast TenI0eMKOCTH TBEPAbIX
ten. Temneparypa Jlebas.

43. CBoOoaHble >1eKTpoHBI B MeTayuax. OHeprus Pepmu. TemnoeMKocTh NpU HHU3KOM
TeMIIepaType.

44, Teny0eMKOCTb IPU MPOU3BOJIBHOM Temrieparype. TenaoeMKoCTh METAIJIOB: PEeIeTOUHas U
JJIEKTPOHHAs.

B) [lepeueHb peKOMEHYEMbIX CEMHUHAPOB U MPAKTUYCCKUX 3aHIATHI:
1. OcHOBHBIE MOJOKEHUSI MOJICKYJSIPHO-KHHETHYECKOW Teopun. Pa3Mepsl 1 Macca MOJIEKYII.
[InotHocTh MOekyn. KpuBblie MOTEHIIMATBHON SHEPTUHU B3aUMOJIEHCTBHS MOJIEKYJI.
2. WneanpHbiii ra3. YpaBHenue Kianeiipona-Meneneena.
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3. OCHOBHOE ypaBHEHHE MOJICKYJIAPHO-KUHETUUECKOW TEOpHUH ra3oB. YHCIIO yIapoB MOJEKYIT
O CTEHKY.

4. BHyTpeHHssI SHEprusi uaeanbHoOro raza. Ymcno cremneneid cBoOoabl MojeKyibl. CpemaHss
KHMHETHYECKasi SHEPTUs TEIJIOBOTO ABMKCHUS MOJICKYJIBI.
Pacnpenenenne Makcgeia.
Pacnpenenenue Makcseina.
Pacnpenenenne bonbimana.
Pacnpenenenue bonbimana.
[TepBoe Hauano TepmoanHaMuku. TemnoemkocTs. PaboTa naeanbHOro raza npu pa3inyHbIX
nporueccax.

10.ITepBoe Hauano TepMoOAMHAMUKH. TermioeMKocTh. PaboTa naeanbHOro raza npu pa3iIndHbIX

nporeccax.

11.Btopoe Havano TepMoguHaAMUKU. [[UKJIbL.

12.OuTponus.

13.5Bnenus nepenoca: auddy3us, TEIIONPOBOIHOCTD, BA3KOCTb.

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

15.VpaBuenue Knaneiipona - Kinaysuyca. /luarpamma coctosuuii. TpoitHas Touka.

CamocTosTenbHas paboTa CTyJEHTa BKJIIOYAET:

YIIIyOJICHHOE TEOPETHYECKOE M3YUYEHHUE Pa3JiejioB Kypca IpPH MOATOTOBKE K JICKIIMOHHBIM U
MPAKTUYECKUM 3aHATHSIM;
MOATOTOBKY K 00CYXJIEHUIO MaTepuaia, B TOM YHCIIE CAMOCTOSTENbHBIN MOUCK HEOOXOAUMBIX
HMCTOYHUKOB MH(OpMAIUH, BKIIOYasi HAy4HO-00pa3oBaTeIbHbIe pecypchl cetu UHTepHeT;

©CoNo O

Bonpocel, BEIHECEHHBIE Ha CAMOCTOSITEIbHOE U3yUeHUE.
— JSIBneHus Ha TrpaHULE KUAKOCTU M TBepaoro tena. CMayuBaHME U HECMAayMBAHME.
Kpaesoit yron. Kanusuisipasie siBieHuUs.
— JlemoH Makcgeia.

JlutepaTypa K TEMaM JUIsl CAMOCTOSITEIbHOTO U3YUYEHHUS

1. Cusyxun /. B., O6umii kypc ¢usuku. B 5-tu Tomax. Tom 2. TepmoauHamuka u
MoJteKyJsipHas ¢pusuka, M3garensctBo: @usmariut, 2014 T, ISBN: 978-5-9221-1514-
8, Crpanuu: 544

2. Kypc ¢msuxu. B 3 tomax. Tom 1. Mexanuka. MonekynsipHas Qusmnka. YdeOHOe
nocodue M. B. CasenseB UsnmatensctBo: «Jlamp» 2016 r. ISBN: 978-5-8114-0685-

2, 978-5-8114-0648-5

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

[TepeyeHb OCHOBHOI U AONOIHUTENBHON yUeOHOM IUTEpaTypHI.

OCHOBHAZ JIMTEPATYPA

. Kypc ¢uzuku. B 3 romax. Tom 1. Mexanuka. MonekynsipHas pusuka. YuedHoe mocodue

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

2.

CuByxun JI. B., OO6mmit xypc ¢m3uku. B 5-tu Tomax. Tom 2. TepmommHamuka u
MonekyisipHas ¢usuka, M3garensctBo: dusmarnut, 2014 r, ISBN: 978-5-9221-1514-8,
Crpanun;: 544

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

ISBN: 978-5-8114-0319-6

JOITOJIHUTEJIbHAA JINTEPATYPA
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Hponos N.E., OcHoBHBIE 3aK0HBI GU3UKH MakpocucTeM, M., 2001;

2. MatseeB A.H., MonekynspHas ¢usuka.; Yued. mocodue 1t By3oB.-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, uza. 8-, 2006,

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

How

Ilepedyensb pecypcoB nHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceT UHTEepHeT

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

2. http://lwww.ufn.ru/ - "Ycnexu ¢pusndeckux Hayk" - DIeKTpOHHAs BEpCHS OH-JIAIH
eXeMeCIIHOTO0 XypHana. CBOOOIHO pacpOCTPAHSIOTCS a0CTPaKThI ctareit ¢ 1995 r. u
MaTepuaibl HOCIEAHETO HOMEDPA.

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

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTH A

a) JTUIICH3MOHHOE ¥ CBOOOIHO PaclpoCTpaHsIeMOe MPOrpaMMHOE OOecCIIeueHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: 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);

— nyOIUYHO NOCTyMHbIe 00naunble TexHoaoruu (Google Docs, SIHaekc TUCK | T.I1.).

0) nH(OPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayunon Ooubmmoreku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (peno3uTopuii) Ty —

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

14. MaTtepuajibHO-TeXHUYECKOe oOecreyeHue

AyauTtopuu 1Uisl IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopun IS TPOBEIACHUS 3aHATHM CEMUHApPCKOrO THIMA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIBTALUM, TEKYLIErO KOHTPOJIS U IPOMEKYTOYHOM aTTECTALlUH.

[Tomernenust a1 caMOCTOSTENILHONW paOOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JIOCTYNOM K ceTH HHTepHeT, B 3IEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM.

Aynutopun JJis  TPOBEIEHUS] 3aHATHH  JIEKIMOHHOTO M CEMHUHApCKOro  THIIA
VHUBUIYAIbHBIX W TPYIIOBBIX KOHCYJIbTAllMM, TEKYIIErO0 KOHTPOJSI U MPOMEKYTOUHOMU
aTTecTallid B CMEMIEHHOM opmaTe («AKTPY»).

15. Undopmauus o pazpadborunkax

HNemkun Bnagumup IletpoBudy, mpodeccop, TOKTOp (DHU3MKO-MaTEMaTHUYECKUX HayK,
busnaeckuit paxynpbTeT TOMCKOTO TOCYIapCTBEHHOTO YHHUBEpPCUTETA, 3aB. Kadeapoil olmeil u
DKCIIEPUMEHTATbHOU (DPU3UKHU


http://www.codata.org/
http://www.ufn.ru/
https://ru.wikipedia.org–портал/
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http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
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