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MporpamMmy oucumnnuHbl paspabotan(a)(1) anpekTop nHctTutyTa omankm AraHos A.B. IupekTtopart
NHctutyTa domaunkn UHcTutyT cpusukm , Albert. Aganov@kpfu.ru ; 3amectutenb onupektTopa UHCTUTyTa
domsukm Taropckuin O.A. Oupektopat NHcTutyTa omsnkn VIHCTUTYT ounsnkn ,

Dmitry. Tayurskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnundbl B53.5.2 "MonekynspHas gousunka" aBnsoTcs 3HaKOMCTBO C
PU3NYECKMUM SBNEHMSIMIU, 0OYCNOBNEHHBIMU aTOMapPHO-KOPMNYCKYNSIPHBbIM CTPOEHEM BELLECTBA,
opMMpoBaHMe Y CTYAEHTOB NPELACTaBNEHNIA 06 MOHSATUSIX, 3aKOHAX 1 METOLaX MOMEKYNSAPHOWA
PU3NKN, HABLIKOB MPOCTENLWMNX NPAKTUYECKNX PACHETOB, & TaKXe 3KCMepUMeHTaNbHON paboThl B
nabopartopun. B kypce nanararoTcsi OCHOBHbIE 3aKOHOMEPHOCTW TEMNOBbIX SBNEHUIA,
paccMmartprBatoTCs TepMOANHAMUYECKA N CTATUCTUYECKUIA MeTOObl ONUCaHNs, POpPMyInpPYOTCS
3aKOHbl TEPMOANHAMMKN N CTATUCTMYECKME NOCTYyNaTthbl, U3y4arTca omsnyeckne CBOMCTBA CUCTEM
aTOMOB 1 MONEKYNT HA OCHOBE MOJENbHbIX NPeACcTaBNeHNA, [AKTCSA MOHATUS PUSKKN NOrPaHNYHbIX
ABNEHU 1N 0a30BbIX Nepexonos, Pusnku Teepaoro Tena.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasgen " b2.5.2 ObwenpodeccnoHanbHblii
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodunanka n oTHocutcsa K 6a3oBoii
(obwenpodpeccmnoHanbHom) Yyactu. OcBamBaeTcs Ha 1 kypce, 2 ceMecTp.

OucumnnuHa B3.52 "MonekynsipHas conanka" BxoauT B NPOGIECCMOHanbHbIA umkn (6nok b3)
H6akanaepoBs no HanpaeneHunto 011200.62 - "dusnka" n sensetca 06a3aTeNnbHON ANs U3yHeHus.

OCHOBHOW

3y4yeHune naHHo avcumnnvHbl 6a3npyeTcs Ha NoaroToBKe Mo PU3nKe 1 MaTeMatuke B pamkax
CocynapcTBeHHOro ctaHaapta obwero obpasoBaHns, AUCUMNIMH NOAroTOBKM BakanaBpoB no
HanpasneHno 011200.62 - "®dunsuka": 63.b.1 "MexaHuka", b2.6.1 "MaTtematnyeckuin aHanms".

ducumnnnHa siBnsieTcst COCTaBHOM YacTblo Kypca obLwelt don3nKn 1 CnyXXnT OCHOBOW sl
nocnenyoLwero N3y4eHns OMcUMnivH kypca obuweit counaunkn (b3.5.3 "9OnekTpnyecTso n MarHeTnam",
B63.6.4 "OnTuka", 63.6.5 "AToMHasa gomaunka", 63.65.6 "duasmka atoMHOro sapa 1 aNemMeHTapHbIX
yacTtuy"), ons BbiNonHeHUs nabopaTtopHbIx paboT B paMkax 3aHaTuid no ancumnnnHe b3.6.7 "O6wwi
don3NYEeCKUn NPakTUKyM", a Takxe ndydeHusa aucumnnud b3.6.11 "TepmoamnHamuka.
Cratuctunyeckas gpuamka. dusmyeckas knHetnka" n 63.6.14 "®dusnka KOHAEHCUPOBAHHOIO
COCTOSAHMSA".

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

PacwundcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMNeTeHLUN

MK-1

n HOCTb MCNONb30BaTh Bble T
(npocpsccuonanse |SOCOGHeTe cronsosare Gasome eopernnecrie st
KoMMeTeHuunn) P P ’
MK-2 CnocobHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(MpocheccnoHabHLIe n OcpeCCVIOHanprble HaBbIKW P
KOMMeTeHuunn) P
MK-3 CMOCOOHOCTBIO NOHMMATb NPUHLMMBI PaboTbl 1 METOADI
(npodbeccmoHanbHble aKcnnyaTauum COBPEMEHHOM PaanNoaNeKTPOHHOW 1 ONTUYECKON
KOMMeTeHuunn) annaparypbl 1 obopynoBaHus
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNOCOBOHOCTLIO K BNaeHuno KOMMbOTEPOM Ha YPOBHE OMNbITHOIo

Lncpp komneteHLUN

MK-5 nonb3oBarens, NPUMEHEHNI0 MHOPMALIMOHHbBIX TEXHONONIA

(npodheccunoHanbHble LNS peleHns 3ata4d B 06nact paanoTeEXHUKN,

KOMNeTeHLmm) pPagnoaneKkTPoOHNKN 1 pagnoguamnkm (B COOTBETCTBUN C
npocomnuaauunen)

[K-6 NCNOCOBHOCTbIO K NPOGIECCUMOHANBHOMY Pa3BUTUIO U

npoeccroHanbHbl

(KOF:/II'ICSTGHLI,VIVI) © camopasBuTUO B 06n1acTn panmodonankm 1 SNeKTPOHUKN

OK'1 6 - - )

(OBILEKyNbTYPHbIE CMOCOBHOCTbIO K FPaMOTHOM MUCbMEHHOW N YCTHOM

KOMMETEHLM) KOMMYHMKaLMW Ha PYCCKOM A3blke

OK'S 6 6 -

(0BUIEKYNbTYPHbIE CNOCOBHOCTbIO K NOCTaHOBKE Lienu 1 Bbibopy nyTei ee

KOMNeTeHLMM) LOCTUXEHUS, HACTONYMBOCTb B JOCTUXEHUN Lenm (

MNnK-8

(npodheccunoHanbHble CNOCOBHOCTbIO BHEAPATL FOTOBbIE Hay4YHble pa3paboTKu

KOMMeTeHuunn)

B pesynbraTe 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- on3nyeckme OCHOBbI SABNIEHNN, CBA3aHHbIX C aTOMapHO-KOPNyCKyNApHbIM CTPOEHNEM BELWECTBA,

- OCHOBHbIE KNaCcCUYecKne N COBPEMEHHbIE SKCNEPUMEHTaNbHbIE pe3ybTaTbl B 061acTh TENNOBbIX
ABNEHWI, SBNEHNI nepeHoca, pa3oBbixX Nepexonos;

- OCHOBHbI€ 3aKOHbl TEpMOANHAMUKKN, METOObl TEPMOONHAMNYECKOIoO N CTATUCTNHECKOIo OnncaHunA
MHOIro4acCTun4YHbIX CACTEM;

- NPVHUMUNBLI paboTbl M YCTPONCTBO COBPEMEHHOI 3KCNEPUMEHTANIbHOM annapaTtypbl ANs
nccnepoBaHust TENNOBLIX SIBNEHWIA, SBNEHUIA NepeHoca, (ha3oBbiX Nepexonos.

2. DONIXEH yMeTb:

- NPUMEHSATb CTATUCTUYECKME N TEPMOOUHAMNYECKNE METOAbI K ONUCAHWIO SBNEHNIA, CBA3AHHbIX C
aTOMapHO-KOPMYCKYNSAPHbIM CTPOEHUEM BELLECTBA;

- UCMOMb30BaTh METOAbl PUINHECKUX UCCNEN0BAHNIA A5 N3YHEeHNS TePMOANHAMNYECKMNX
MPOLECCOB;

- yCTaHaBNMBaTb B3aUMOCBSA3b MONEKYNSPHbIX SBNEHWIA C ApYrMK pasaenamm ouanku, n ocobo, B
NorpaHnYHbIX 06NacTAX - PUINYECKON XUMUM U XUMUYECKOW COUINKIA;

- UICMONb30BaTh COBPEMEHHbIE 0Opa3oBaTeNbHblE U NHHPOPMALIMOHHBIE TEXHONOTUW AN
NprobpeTeHns HOBbIX 3HAHWI

3. DONXEH BnaneThb:

- HaBblKaMWN Pac4yeToB B pamMkax TepMOLANHAMNYECKOro N CTaTUCTUYECKOro MeTo40B OnncaHus;
- HaBblkamm paboTbl C NPOCTENWER N3IMEPUTENBHON annapaTypo;

- HaBblkammn paboTbl ¢ y4ebHO 1 Hay4YHOI NMTepPaTypPO.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K peleHnio 3aaa4, CBA3aHHbIX C aTOMapHO-KOPMYCKYNsapHbIM CTPOEHWEM BellecTsa

- BKCNJlyaTMpoBaTb COBPEMEHHYIO (PM3NYECKYIO annapaTtypy u obopynosaHme

- paboTaTtb C COBPEMEHHbIMU 06pa30BaTENbHLIMUA 1 MHAPOPMALMOHHBIMK TEXHONOMNSMIA

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs

Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHDBI 9K3aMeH BO 2 CEMECTpE.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens WX TPYAO0EMKOCTb Tekywue opmbl
cemecTpa (B yacax) KOHTpons

MpakTuueckmellaboparopHbie
3aHATUSA pabotbi

1. [Tema 1. BBEOEHVE 2 1 2 0 0 YCTHbI OMpOC

Paspen
N AducunnnuHol/ CemecTp
Monayns

Nekuun

Tema 2.
2. [TepmognHamuyeckni 2 2 2 0 0
meTon - |

Tema 3. OcHOBHble

3. [napameTpel Monekyn u > 1
MONEKYNSPHOro

OBUXEHnS

Tema 4. OcHOBHbIE
NOHATUSA Teopun
BEPOSATHOCTEN U JomatliHee
4. |[maTteMaTn4eckomn 2 2 0 6 0 3amaHue
CTaTUCTUKW.
Bblyncnenne
BEpOATHOCTEN

Tema 5.
CraTtuctuyeckunii Mmetoq o
5. [Mukpo- un 2 3 2 0 0 yCTHBI orpoc
Makpockonuyeckme
COCTOSIHUSI CUCTEMbI.

Tema 6.
CraTtuctnyeckuin Meton,
TennoBow KOHTAKT
Mexnay cnctemamm

Tema 7.
CraTtuctnyeckunn meton JomaliHee
7. |CsouncTBa 2 5 2 6 0 3ajaHue
pacnpeneneHus
Makcsenna.

Tema 8. a3 BO
8. [BHEewWwHeM 2 6 2 2 0
noTteHumanbHOM none.

YCTHbI ONpOC

JomallHee
0 2 0 3agaHue

YCTHbI ONpOC

KONMOKBUYM

KETPOHHBH
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60Tb|
Tema 9. PeweHuve 3anav
Nno KBasnCTaTMyeckmnm noMallHee
9. [m3onpoueccam B 2 5,6 0 4 0 3ajaHve
noeanbHbIX rasax.
Tema 10.
KnHematunyeckune nomaliHee
10.|xapakTepucTmkn 2 7 2 2 0 3apaHve
MONEKYNSAPHOro
OBUXEHUS.
Tema 11. noMallHee
11.{TepmognHamunyeckni 2 8,9,10 6 10 0 3ajaHve
meTton
Tema 12. JomaliHee
12.|MexmonekynapHoe 2 11 2 4 0 3apaHve
B3aMMoOLencTeme
omauwHee
Tema 13. PeanbHble A
13. raabl U XKWIKOCT 2 12 2 6 0 3apaHve
noMallHee
Tema 14. dazosble
14. nepexob 2 13 2 4 0 3apaHve
15. Tema 15. TBepable Tena 5 14 5 0 0 KONINOKBUYM
noMallHee
Tema 16. Npouecchl
16'nepeHoca 2 15,16 4 4 0 3agjaHue
Tema 17. CoBpeMeHHble o
17.|matepnansi. 2 17,18 4 0 0 ycTHBI Onpoc
Tema . Itorosas 5 0 0 0 9K3ameH
doopma KOHTpons
Ntoro 36 50 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. BBEOEHUE
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

[Mpenmet MonekynspHon pusnkn. Ponb MonekynspHom onsnku B pa3BuTtum eCTeCTBO3HAHNS 1
domnococpun. ArperatHble COCTOSHUSA 1 doasbl BelecTBa. MeToabl onvcaHus siBneHui
(MHaMUYecKunin, CTaTUCTUYECKNA, TEPMOONHAMUYECKNIA).

Tema 2. TepMmognHamuueckmn meton, - |
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OnpeneneHne MUKPO- 1 MakpoCcoCTosiHMSA. CTaluMoHapHbIe U paBHOBECHbBIE COCTOSIHUSI.
TepmoavHamMuyeckune napameTpbl. TennoBoM KOHTAKT MEXAy CUcCTeEMaMmn ? TeEpMOaAMHAMUYECKoe
paccMmoTpeHune. TepMoamHaMmyeckoe onpeneneHne TemMnepatypbl. TepMoMeTpuyeckoe Teno,
aMNpUYeckne TemnepaTypHbie WKarnbl.

Tema 3. OCHOBHble NapaMeTpbl MONIEKY/T U MOJIEKYNSIPHOTO ABUXEHUS

npakTnyeckoe 3aHsitne (2 4aca(os)):

KETPOHHBH
B_EPCHTET
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Macca monekyn PacctosiHne mexay monekynamu Konuyecrtsa Belectsa

Tema 4. OCHOBHbIe NOHATUSA TEOPUU BEPOSITHOCTENM U MaTeMaTUYeCcKon CTaTUCTUKM.
BbluncneHue BeposATHOCTEN

npakTudeckoe 3aHsitne (6 yaca(os)):

Peind 3apaum 2.1-2.15

Tema 5. Ctatuctuyeckum meton, MMkpo- u MaKpockonmyeckme COCTOSHUA CUCTEMbI.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OCHOBHbIE MOHATUSA TEOPUN BEPOATHOCTEN N MateMaTtnyeckom CTatucTnukn. Mumkpo- un
MakKpOCKOMmyeckme COCTOSHNS cucTeMbl. [locTynar paBHOBEPOATHOCTU U Sproanyeckas rmnoresa.
BeposATHOCTb MakpoCOCTOSHNSA. HNCNO BO3MOXHbIX MUKPOCKOMUYECKUX COCTOSAHUIA, ero
32BUCMMOCTb OT 3HEPrun cucTembl. PnykTyaLmu.

Tema 6. CtatucTyeckuin meton, TennoBoM KOHTaKT MeXay cucteMamum
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

TennoBoit KOHTaKT MeXay cuctemamm ? cTaTucTudeckoe paccMotpeHmne. Ctatuctnyeckoe
onpegneneHue Temnepatypbl. Cuctema B KOHTaKTe ¢ TepmoctatoM. KaHoHMYeckoe pacnpeneneHve
mbb6ca. PacnpeneneHne Makcsenna v ero cBoicTea

Tema 7. Cratuctuyeckum meton Ceoncrea pacnpegeneHus Makcsenna.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

KaHoHunuyeckoe pacnpenenenne M'mbbca. PacnpenenexHne Makceenna n ero CBOMCTBa
npakTudeckoe 3aHsitne (6 yaca(os)):

Pend 2.16-20 Nponos 3anayn Ha pacnoeneneHns Makcesena bonbumaHna

Tema 8. a3 BO BHeLLUHEeM NoTeHUWaNnbHOM none.

JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

PacnpeneneHue bonbumaHa (HenpepbIBHOE N OUCKPETHOE). YHUBEpPCarbHbIA XapakTep
pacnpeneneHus bonbumaHa. bapometpuyeckas goopmyna. KuHetnyeckue xapakTepuctmkim
MONEKYNSAPHOro ABUXeHWs. PacnpeneneHme aHeprum no cteneHsm ceobonbl. bpoyHoBckoe
nBuxeHue. CnyyaiHble 6nyxnaHus. Pacnpenenedne Makcsenna-bonbumara.

npakTnyeckoe 3aHsitne (2 4aca(os)):

bapameTpuyeckas doopmyna

Tema 9. PelueHue 3apay no KBasmctaTM4ecKUM nsonpoueccam B ugeanbHbIX rasax.
npakTudeckoe 3aHsitne (4 yaca(os)):

Nponos. 6.1-6.20

Tema 10. KuHematnyeckme xapakTepucTMKu MONEKYnNsipHOro ABUXEHUS.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

BbiBO4 TEeOpeMbl 0 paBHOpacnpeaeneHnmn aHeprum no cteneHsam ceobonbl.BoiBoa ypaBHeHMS No
OVHWTEeNnHy. BbiBO4 yCpeoHEHNEM YpaBHEHMS OBUXEHUS

npakTnyeckoe 3aHsitne (2 4aca(os)):
OHeprusa ngeansHoOro rasa

Tema 11. TepMognHaMuyeckmn meton,
JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):

KTPOHHEBH
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MNepBoe Havano TepmoamHammkin. PyHkumMm coctosiHus. ObpatuMblie 1 HeobpaTMble NPOLECCHI.
N3oTepMuyecknii n nsobapuyecknii NPoLEecchl B pa3peXeHHbIx rasax. TepMoanHaMmyeckoe
onpeneneHne Modenu naeanbHoro rasa. Keasucrarnyeckme nsonpouecchl. YpasHeHve
nonuTponunyeckoro npouecca. Pabotel KapHo no TennoBbiM auratensm. Linknnyeckme npouecchl 1
Tennosble (xonoaunbHble) MawuHbl. MNprHUMnbl NocTpoeHus Tennosbix MawnH. KM 4. Lukn KapHo n
ero KINA. Bropoe Havyano tepmoanHamuku (goopmynmposka Knaysuyca v KenbeuHa). [loctpoeHue
abConTHON TEPMOAMHAMUYECKOI WKanbl TeMnepatyp. OTpuuaTenbHble TeMneparypbl.
HepaseHcTBO Knaysunyca. TepMoanHammnyeckoe onpeneneHme sHTponuun. ViameHeHne aHTponum B
obpaTmMbIx U HeobpaTuMbix Npoueccax. CTaTMCTMYeCcKoe onpeaeneHne SHTPONUK. HTPONKMS Kak
Mepa becnopsiaka. CBsSi3b MeXAy CTaTUCTUYECKUM U TEPMOAMHAMUYECKMM ONpPeaeneHnsIMm
aHTponun. Ctatuctmyeckas goopmynmposka Il Hayana repmoamnHamukn. Teopema HepHceta (111
Hayano TepmoaMHamukm). MeTton TepMoamMHaMmnyeckmx NoTeHumanos, npeobpasosaHve JlexaHapa.
TepmoaguHammyeckas yctonumeocTb. MpuHumn Jle Wartenbe-bpayHa. Ctatuctnyeckas cymma
COCTOSIHWIA 1 TEPMOANHAMMYECKME NoTeHUnanbl.

npaktnyeckoe 3aHsitne (10 yaca(os)):

1 Hayano TepMoaMHaMuKK. TennoemMKoCTb. 2 Ha4ano TEPMOANHAMUKMN.
Tema 12. MexmonekynspHoe B3aumogencreme

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Cwunbl BaH-pep-Baanbca. lNoTteHunan JleHHapaa-IxoHca. Xummnyeckas ceasdb. OnucaHue
CTPYKTYpbl M CBOWCTB BeLEeCTBa.

npaktnyeckoe 3aHsitne (4 4aca(os)):

YpasHeHve BaH-nep-Baanbca. TepmoanHamuka rasa BaH-gep-Baanbca.
Tema 13. PeanbHble rasbl n XnaKocT

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

OcobeHHOCTN NOBEAEHNS pearnbHbIX MONEKYN (M30TEPMNYECKOE CXaTne, AiMHa CBOOOOHOro
npobera, OTKNOHEHMS OT ypaBHeHUs KnaneipoHa-MeHaeneeBa). YpaBHEHMSI COCTOSIHUS peasnbHbIX
rasoB. YpaBHeHune BaH-nep-Baanbca. BupnanbHoe ypaBHeEHME COCTOSAHUSA. OKCNEepUMEHTasbHbIE
n3otepmol BaH-nep-Baanbca. Kputnyeckoe coctosHmne. CxunxeHne rasos. [pumep ¢goa3osoro
nepexoaa ra3-xmgkocTtb. TeopeTuyeckmne n3otepmol BaH-gep-Baanbca. MetactabunbHble
cocTosHus. Kputnyeckmne napametpbl. ddodekT [xoynsa-TomcoHa. Pacyet anddepeHumanbHOro
NHTEerpanbHoro agpdpekTos xoynsa-TomcoHa. MeTtoabl CXuxeHus ras3os. [1onyyeHre CBEPXHU3KUX
Temnepartyp. Meton agnabatmnyeckoro pa3marHnyinsaHms OCHOBHblE CBOWCTBA M XapakTEePUCTUKM
XuakocTen. Xunakme pactsopbl (PaCTBOPUMOCTb, TENAOTHI pacTBOPeHUS). 3akoH Payns n 3akoH
eHpun ons npeanbHbix pacTBopoB. CeoricTBa GrHapHbIx cMecein. Ocmoc. CTpykTypa XUOKOCTEN.
dyHKUMM pacnpeneneHuns. YpaBHeHnsa coctosHms. Moaenb xnakoctn dpeHkens.

npakTnyeckoe 3aHsitne (6 4aca(os)):

[NoBepxHOCTHOE HaTsXeHue. Kputnyeckoe COCTosHME.

Tema 14. da3oBble Nepexonbl

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

OnpeneneHve hasbl. PaBHoBecure has. Knaccudpukaumns SpeHgecTa pasoBbix NepexoLos.
Mpaewno M'mb6ca. TpoiHas Toyka. Monumopdram 1 nonMMopcoHble NpespaleHmns. Teopus JlaHaay
(ba30BbIX Nepexoos BTOPOro poaa. CBepxTeky4ecTb U CBEPXNPOBOANUMOCTb.

npaktnyeckoe 3aHsitne (4 4aca(os)):

YpaBHeHue KnannepoHa Knaysunyca.

Tema 15. TBepable Tena

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

[Mpr3Haky KpUCTanIN4ecKoro COCTOSAHNS (aHM30TPONNS PU3NYECKMX CBOWCTB, AallbHUA NOPSOOK,
pasosble rnepexopbl). CUMMETPUS 1 SNeMeHTbl cuMMeTpun. Kpuctannnyeckas pewertka v ee
cummetpus. Knaccudpmkaums kpuctannos. Kpuctannnyeckme Knaccbl 1 ousnyeckme Tunbl
Kpuctannos. Tennosble CBONCTBA TBEPAbIX TEN. TennoemMKocTb, MoOAeNb DNHWTENHA,
OiHwTelHa-[lebas. Teopema Lebas. Tennosoe pacwmpeHne. Pazosble nepexonbl |I-ro poaa:
Kpuctannmaaums, nnasneHue, cybnmmauus

Tema 16. MNMpoueccbl nepeHoca
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

KnHemaTunyeckne xapakTepuctmky MONeKynsapHoro ABMXeHus (3oeKTNBHOE CevYeHne paccesHuns,
nnvHa csobogHoro npobera). Obuiee onpeneneHne 1 BUAbI NPOLECCOB NepeHoca. MNMpuyeckme
3aKOHbl Ans ra3os (3akoH Puvka ana auddoyamm, HeloToHa Ans BHYTPEHHErO TPeHUS, 3aKoH Pypbe
ans TennonposofHocTK). [pouecchl nepeHoca B XMUAOKOCTSAX U TBepAoM Tene. [pouecchl nepeHoca
B paspexeHHbIx raszax. Bakyym. [lonyyeHne n namepeHne sakyyma.

npakTudeckoe 3aHsitne (4 yaca(os)):

PeweHune 3apnay Ha npouecchl nepeHoca

Tema 17. CoBpeMeHHble MaTepuarbl.

JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Xnokne kpuctannbl. Obwas xapakTepuctuka Xuakmx kpuctanio. MexmonekynspHoe
B3aMMOENCTBUE U TEMNIOBblIE CBONCTBA XULAKMNX KPUCTaNNO0B. MIcnonb30BaHme Xnakmx Kpuctannos

B anekTpoHuke. Monumepsbl. Oblas xapakTeprcTika 1 knaccugukaums. Hosble Matepuansi
ANEKTPOHVIKN.

4.3 CTpyKTypa u coaepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

CtpaHnua 9 ns 19.

Buabi
Paspen Cemect Hepensa | camoctositennbHon [TpynoeMKOCTb ;ﬁmﬂﬁgﬂﬁg;
AncumnnuHsbl pcemecha pabortbl (B yacax) 260TbI
CTYAEHTOB P
noaroToeka K .
. [Tema 1. BBEOEHUNE 2 1 1 THbI onNpoc
ema a YCTHOMY Onpocy yc P
Tema 2.
. nogroToeka K .
. |TepmognHammnyeckunin 2 2 1 YCTHbIA OnNpocC
THOMY On
meTogn - | yCTHOMy onpocy
Tema 3. OcHOBHblE NOArOTOBKA
napameTpbl MONEKYN U 5 1 LOMAWHEro > nomaliHee
" |MONeKynsapHoro 3agaHne
3a0aHus
OBUXEHNS
Tema 4. OcHOBHble
NOHATUSA TeopuUn
BEPOSATHOCTEN U noaroToBka
- MallH

. [MaTemaTunyeckom 2 2 JoMauwHero 8 ggﬂ:m:e
CTaTUCTUKN. 3agaHus
Bbluncnenne
BEPOATHOCTEN
Tema 5.

Crartuctmnyecknin Metoq,
noaroToBeka K .

. IMukpo- n 2 3 nggMO or? oc 2 YCTHbI ONpOC
MakpocKonuyeckume y y onpocy
COCTOSIHUSI CUCTEMBI.

Tema 6.
CtaTtucTtnyeckmin meTon noaroToeka K .

. o 2 4 2 THbIW On
TennoBow KOHTaKT YCTHOMY Onpocy ye onpoc
Mexay cuctemamu
Tema 7.

Crartuctmnyecknin Metoq, noaroToBka
- MallH

. |CBoiicTBa 2 5 |momawHero 5 ggﬂaaHM:e
pacnpeneneHus 3agdaHus
Makceenna.

Tema 8. a3 BO
noaroToeka K

. KONNOKBUYM
BHELWHEM 2 6 KONTIOKBIYMY 2 ONNOKBUNY
noTeHUManbHOM none.

7 AEKTPOHHBH
PerncTtpaunoHHbiii Homep 6154514 N8 VHU B EPCHTET
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Buabi
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHoOM [TpynOEMKOCTb| .
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYyAOEeHTOB P
Tema 9. PeweHne 3anav
no KBasucTaTuyeckmm noarotoeka
9. [n3onpoueccam B 2 5,6 |oomauwHero 4 ggggﬁmfe
noeanbHbIX rasax. 3afaHuns
Tema 10.
KnHemaTtunyeckune noarotoeka
10.[xapakTepucTnkm 2 7  |OoMallHero 2 ggz::JMH: ©
MONEKYNSAPHOro 3agaHus
OBUXEHUS.
Tema 11. noarotoeka
11.|TepmoanHammyeckumi 2 8,9,10 [momalwwHero 8 ggz::l;eee
mMeToL 3afaHuns
Tema 12. noaroToBska
12.|MexmonekynsipHoe 2 11 |(momawHero 4 ggz:;”;eee
B3aumonencTeme 3agaHus
n
o4arotoeka ) OMALHEE
Tema 13. PeanbHble floMalliHero 3apaHve
13. rasbl u )IéI/IJJ,KOCT 2 12 13ahanns
PeweHne 3apav 4 KOHTPONBHAA
PABOTA
14 Tema 14. ®a3oBble 5 13 Hgﬂ;ﬂ::r'(g 4 nomatHee
‘Inepexoabl
epexon sananms 3apaHve
15. Tema 15. Teepable Tena 5 14 [MOAroTOBKa K 1 KONINOKBUYM
KONTIOKBUYMY
16 Tema 16. MNpoueccol 5 1516 Hgﬂ;ﬂgeBrKg 4 noMallHee
‘(n H ’
epeHoca sananms 3apaHve
Tema 17. CoBpeMeHHble
noarotoBeka K o
17.|maTtepuansl. 2 17,1
arepwua ,18 YCTHOMY OMPOCY 2 YCTHbIIA ONpocC
Ntoro 58

5. O6bpa3oBarenbHble TEXHONOrUU, BK/IOYAs MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

WcnonbaytoTcs cnepytowme coopMbl yuebHo paboTbl: nekumnm, NpakTnyeckme 3aHsATusS,
camocTosTenbHas paboTta cTyaeHTa (BbiNOMHEHVE NHAMBUAYANbHbBIX JOMALWHMX 3a0aHUIR),
KOHCynbTauum.

JNeKUMOHHbIE 3aHSITUSI COMPOBOXAAITCS AEMOHCTPALUMOHHBIMM OMbITAMK, YTO NMO3BOMSIET CTyAEHTaM
npoHabnioaatb U NpoaHann3nPoBaTb N3y4yaeMble SIBNEHUS. JIEKLUMOHHbIE 3aHSTUSI MPOBOASITCS C
NCMONb30BaHNEM MYNbTUMEANAHOIO KOMMNIEKCA, TakXXe NO3BOMSIOWEro HarnsoHO Nony4YaTtb
CTyAeHTaM BCto Heobxoammyto nHpopmauuo. Matepuransl Kypca nekuuii, CMcokK KOHTPONbHbIX
BOMPOCOB, 3a4aHns ONs NPaKTUYECKMX 3aHATUI 1 CaMOCTOSATENbHOM paboThl, a Takxe
MeToamnyeckne matepuansl B popme SOP pasmelleHbl B MHTEPHETe Ha caiTe NHcTuTyTa Puauki.

KoHcynbTauum npoeoastcs B 0603Ha4YEHHOE B pacnmncaHuy Bpems 1 B pexume "online".

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

PernctpaumoHHbin Homep 6154514
Crpanunua 10 n3 19.
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Tema 1. BBEOEHUE

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

PaccTtosHune mexay Monekynamm B rasax u teepabix Tenax. Macca monekyn. Yucno Asoragpo.
Tema 2. TepMmognHamuueckmn meton, - |

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

TepmoanHammyeckoe Teno. TepmomeTp. Hynesoe Havano TepMoanHaMUKMK.

Tema 3. OcHOBHble NapameTpbl MOMIEKY/1 U MONEKYNSAPHOrO ABUXEHUS

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

OueHuTb Yyncno monekyn soabl Ha 3emne. OUEHNTb PacCTosIHME MeXy MONeKynaMmm 3Hast NNOTHOCTb
Tena.

Tema 4. OCHOBHbIe NOHATUSA TEOPUU BEPOSTHOCTEM U MaTeMaTUYeCKON CTaTUCTUKM.
BbluncneHue BeposAiTHOCTEN

oomatllHee 3agaHue , NPUMepHbIe BOMPOCHI:

BuHoMuHanbHoe pacnpeneneHue. HopmanbHoe pacnpegneneHue. BolBog cpeoHnx 3Ha4eHuin n
ancnepcun.

Tema 5. Cratuctnueckumn meton Mnkpo- n Makpockonuyeckme COCTOSiHUSAA CUCTEMbI.
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

3aBnNCUMOCTb CpﬂyKTyaLl,I/II7I OT pa3MepoB CUCTEMDI. 3aBMCMMOCTb KOnmMyecTsa MI/IKpOCOCTOHHVIVI oT
3HEepPrmn CUCTEMbI.

Tema 6. Ctatctnyeckun meton TennoBOM KOHTaAKT MeXay cuctemamm
YCTHbI ONPOC , NPUMEepPHble BOMPOCH!:

CpenHee 3Ha4YeHMe CKOpoCTU, kBagparta ckopoctu. Kak MeHseTca nosegeHne pacnpeneneHumns
Makcsenna ot Temneparypbi.

Tema 7. Ctatuctuyeckum metron Ceoncrea pacnpeneneHust Makcsenna.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Mpopos 6.90 6.92 6.111

Tema 8. a3 BO BHELUHEM NOTEeHLUMaIbHOM MnoJse.

KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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BapwvaHt 1. 1. luHamnyeckumin, CtaTMCTU4ECKUN 1 TEPMOLNHAMNYECKME METOLbI ONUCAHUS.
OnpegneneHne MUKPO- 1 MaKPOCOCTOSAHUS. PaBHOBECHbIE COCTOSIHMSA, MOCTYNaT PaBHOBEPOATHOCTHU
MUKPOCOCTOSIHWIA. 2. Linkn KapHo BbINONHSIETCS ¢ BOAOW B Ka4ecTBe paboyero BewecTsa, Npuyem
Temnepatypa Harpesartens pasHa 67 C, tTemnepatypa xonoaunnbHuka 2? C. KoadpgomumeHt
TENIOBOr0 paclWmMpeHnst 06bIYHO NONOXUTENEH, T.€. MPU HarpeBaHUM NP NOCTOSIHHOM AABNEHUN BCe
Tena obbl4HO pacwupsTCs. B nckntounTenbHbIX cnydasax KoagULMEHT TEMIOBOIO PaclMpeHmnst
MOXeT ObITb OTpuUaTenbHbIM. B YacTHOCTK, Takas cutyaums HabntoaaeTcs y Boabl Npwu
Temnepatypax Huxe 4? C. Ytobbl ycTaHOBUTb HanpaBneHne nepeaayn Tenna npym n3oTepMNYEckom
npouecce, BOCNonb3yemcst opMysoii (monpobyiTe gokasatb ee caMocTosTenbHo!): . B 0bbl4HOA
cuTyaummn npu TennoTa n30TepMNYECcKoro cxarus oTpu-uarenbHa, T. e. Npu n30TepMNYECKOM
cxartum HeobxoAMMo OTBOAUTb TEMMO OT CUCTEMbI, a MHaYe cuctema byneT HarpeBaTbes. [1oaTomy B
umkne KapHo Ha nsotepme ¢ temnepatypoii 6?C npu paclwmpeHun paboyee Teno (Boga) nornowaet
Tenno. Ha nsotepme npu temnepartype 2?7C NpoMcxoanT cxartume, a Tak kak B 3TOM cfnyyae , 9ToT
npouecc ConpoBoXaaeTcs nornoweHvem tenna. Mitak, npnxogum K BbIBOAY, YTO MPU BbIMNOMHEHUN
ykasaHHoro umkna KapHo npomcxoamT ToNbKO MorfoleHne TennoTel 1 NpeBpalieHre ee B paborTy,
4TO NPOTMBOPEYNT BTOPOMY Havany TepmoanHamMmkn. O6bsSCHUTL AaHHOE NPOTUBOPEYME CO BTOPbIM
Hayanom TepmoanHamukn. BapuaHTt 2. 1. H1cno BO3MOXHbIX MUKPOCKOMUYECKNX COCTOSAHUI, ero
3aBUCMMOCTb OT 3Heprum cuctemsl. BuHoMmManbHoe pacnpeneneHve, ero CBOMCTBa U PU3NYECKUIA
cmbicn. 2. Nokasartb, 4TO ecnu ypaBHeHe COCTOSHUE NMEEeT BUL , TO CNPaBeaivBO COOTHOLLEHUE: ,
rae - TENN0BON KO3GMULMEHT AABNEHMS NPU MOCTOSIHHOM 06bEME, - TeMnepaTypPHbIl KO3MULNEHT
06 bEMHOr0 paclMpPeHs MPU NOCTOSAHHOM AABNEHUU, - U30TEPMUYECKUIA KOSPPULIMEHT 0O HEMHOMO
cxartus. BapmaHTt 3. 1. TennoBow KOHTaKT MeXAy cUCTEMAMM ? TEPMOOUHAMUYECKOE PACCMOTPEHNE.
IMnupuyeckre TemnepartypHble Wwkanbl. igeanbHbii ras n ero ceoctea. lNoctpoeHune
TemMrnepaTtypHOM WKasbl naeanbHOro ra3oBoro TepmomeTpa. 2. BoluncneHne cpegHnx 3Ha4eHun ¢
nomoubo pacnpegeneHns Makcsenna ? Hantn BapuaHT 4. 1. TennoBon KOHTaKT Mexay cumctemamu
? paccMoTpeHue B paMkax ctatuctuyeckoro metoga. Ctatmctuyeckoe onpeneneHne temneparypbi.
CucTtema B KOHTaKTe C TEPMOCTATOM, BbIBOJ KaHOHMYECKOro pacnpeneneHus Mmbbea. 2. Ons
npoLiecca, npu KOTOPOM napameTp X COXpaHAeTCca NOCTOSAHHbIM, oKa3aTb, 4YTO , FAe, a - yaeNbHble
TENN0EeMKOCTM COOTBETCTBEHHO MPU NOCTOSAHHO 3HAYEHUM X, MPU NOCTOSHHOM OaBfeHun 1
noctosiHHOM o6beme. BapuaHT 5. 1. lNepBoe Hayano TepmoanHammki. Keasncratndeckmne
N30MnpoLecchl. YpaBHEHE NOAMTPONNYECKOro npouecca. 3aBUCUMOCTb BHYTPEHHER 3Heprum ot
Temnepatypbl 1 o6bema. 2. PaccMoTpmm BepTrKanbHblil cTONO Bo3ayxa 6€CKOHEYHO BbICOTbI 1
NMOCTOSIHHOIrO Ce4YeHus. BbluncnmTb ero TennoeMkoCTb, cHMTas BO3ayx naeasnbHbIM ra3om,
HaxoOsaWmMMCs B NOCTOSAHHOM rpaBuTaunoHHoOM rone. BapuaHT 6. 1. Bropoe Ha4yano TepMoanHaMuku.
dopmynuposkn TomcoHa, Knayauyca. INpuHuunbl NOCTpoeHns TennoBbiX MalwuH. 2. B cocyne ¢
paBHOBECHbIM MakKCBENNOBCKMM ra3oM UMeeTCcs O4YeHb ManeHbKoe 0TBEPCTUE, Yeped KOTOpoe
MONEKy/bl BbiNeTatoT B BaKyyM. HainTn cpenHee 3Ha4yeHne CKOPOCTU BbINETEBLUNX MOSIEKYN U CpefHee
3Ha4YeHne NX KNHeTn4eckom aHeprun. CpaBHUTbL CHavyana Ka4eCTBEHHO 3TW BENNYUHbBI C AaHHbIMU
ons monekyn B cocyne. BapuanTt 7. 1. Lnkn KapHo. Teopema KapHo. AbcontoTHas
TepMoguHaMmnyeckas wkana remneparyp. 2. [lpyHumMas, 410 Bo3ayx, NogHMMasiCb B aTMocdoepe,
paclwmpsaeTcs Kak naeanbHblil ras, onpenenitb U3MeHeHNe ero Temneparypbl ¢ BbicOTon. Ha
CKONbKO YMeHbLlaeTcs TemnepaTtypa Ha Bbicote 1 kM? BapuaHT 8. 1. BbiBOA pacnpeneneHuia
Makceenna n bonbumana. 2. PaccmoTpeTb Umnkn KapHo, B KOTOPOM B KayecTee paboyero BewecTsa
NCMNoNb3yeTcsl TENOBOE N3NyYeHne. BHYTpeHHSS aHeprus eanHuLbl o6 bemMa nanyyeHns
onpenensieTcst 3akoHoM CtedpaHa-bonbumaHa , rae - abcontotTHas Temnepartypa (MoCTosiHHAS ), a
NaBneHve n3nyyeHns onpenensercsa ypaBHeHMEM COCTOSH

Tema 9. PeleHne 3apay no KkBasmctaTU4eCcKuUm naonpoLeccam B naeasnbHbIX rasax.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Nponoe 6.8 6.11 6.13

Tema 10. KuHemaTuyeckue xapakTepucTMKu MONEKYNsipHOro ABMXeHUs.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Wponos 6.71 6.79

Tema 11. TepmoouHaMnyecknn metopn,

LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Nponoe 6.37 6.42 6.47 6.54 5.56 6.149 6.163 6.167 6.177

Tema 12. MexmonekynsipHoe B3aumoaencrene

PerncrpaumnoHHblii Homep 6154514 DAEKTPOHHEH
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noMalHee 3afaHune , NpuMepHble BOMpPOCHI:
Wponos. 6.22 6.24 6.57 6.63

Tema 13. PeanbHble rasbl U XUaKocCT

JoMalHee 3afaHune , NpuMepHble BOMPOCHI:
Vponos 6.304 6.315 6.320 6.308

KOHTPOJIbHAA PABOTA , npuMepHble BONPOCH!:
3apaym nogobHele Nponos 6.303 6.310 6.317
Tema 14. da3oBble Nnepexonbl

IoMalwHee 3agaHune , NpuMepHble BOMpPOCHI:
Mpopos 6.332 6.352

Tema 15. TBepaoble Tena

KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

BapwaHTt 1. 1. TepmoaHammyeckoe onpeneneHme sHTponun. MIameHeHne sHTponun B 06patuMbIX 1
HeobpaTuMbIx Npoueccax. Teopema Knayauyca. Meton TepMoaNHaMUYECKMX NOTEHLMANOB,
npeobpasosaHue JlexaHapa. 2. [lokasaTb, 4To y ra3a BaH nep Baanbca tennoeMkocTtb npu
NOCTOSIHHOM 06 beMy 3aBUCUKT TOJIbKO OT TEMMNEPATYPbI, N HANTN BbipaXeHWe O BHYTPEHHE
aHeprun n aHTponuun. BapuaHt 2. 1. Ctatuctnyeckoe onpeneneHme sHTponun. SHTPONMS Kak Mepa
6ecnopsaka. Teopema HepHcTa. CBA3b MeXAy CTaTUCTUYECKUM U TEPMOLMHAMUNYECKM
onpeneneHnsaMu sHTponun. TepmoanHamuyeckas ycronymsoctb. MNMpuHuun Jle-latenbe-bpayra. 2.
Y106bl nony4mTb abCONOTHYIO TEMNEPATYpy, HY>XXHO NpokannbpoBaTb aMNMPUYECKyto Temnepatypy 6,
N3MEPEHHYIO C MOMOLLbIO ra30BOro TEPMOMETPA NPV NOCTOSAHHOM AaBneHuun. [ns aToro HeobxoanuMo
npu OMKCUPOBAHHOM [aBNEHMUM ONpPenennTb 3aBMCUMOCTb OT B MNOTHOCTU rasa P, TENNOEMKOCTU U
KoadpcpuumeHTa [xoyna-TomcoHa . BeiBecT 0CHOBHy chopMyny Ons Takow kanmbposku. BapuaHt
3. 1. Cunbl MexmonekynsipHoro s3anmonenctens. (a3 BaH nep Baanbca: BbiBOA ypaBHEHMS
COoCTOsHUSA. BupranbHoe ypaBHeHMe COCTOSHNSA. 2. TennoTta nnasneHusa nbganpn 1 atmmn 0° C
paBHa q=1436.6 kan/monb, a Tennota ncnapexHns soabl Npyn 1 atm 1 100° C paBHa q=9717.1
kan/monb. Cyutag, 4To CpenHas TennoeMkocTb Boabl npu npu 1 atm mexay 0° C n 100° C paBHa
18.046 kan/rpaf?mMonb, BbIMUCINTL PA3HOCTb Mexay aHTponvein 1 monb nbganpu 1 atmun 0° C u
aHTponuen 1 monb napa npu 1 atm n 100° C. BapwmaHT 4. 1. TeopeTnyeckne n aKkCcnepmuMeHTanbHbie
n3otepmbl rasa Bax nep Baanbca. MNpasuno polyara, MetactabunbHble COCTOSHMSA. 2. BbiBecTu
ypaBHeHne aanbaTtnyeckoro npoiecca ons rasa BaHn nep Baanbca B npeanonoxeHnn 4to
TENNOEeMKOCTb ra3a npv NOCTOSIHHOM 06beMe ? BeNMumHa NOCTosHHas. Haitn nameHeHne
TeMmnepartypbl 9TOro ra3a npu ero cBob6oAHOM pacwupeHnmn B BakyyM. Bapumant 5. 1. CeoiicTea
BELeCTBa B KPUTUYECKOM COCTOSAHUWN. BbluncneHne napameTpoB KPUTUYECKOrO COCTOSIHUS 015 rasa
BaH nep Baanbca. BHyTpeHHAa aHeprus rasa BaH noep Baanbca. 2. ['eir-Jlioccak npon3ssen
N3MepeHns TemMnepaTypbl rasa, MCnbiTbiBalOWEro CBO60AHOE pacIUMPEHNE B BakyyM. 3anncatb
ypaBHeHue, onpeaensiolee nameHeHme temnepatypol dT npy cBOOOAHOM pacwmpeHnmn rasa ot
obbvema V go V+dV. BapuaHnt 6. 1. dndbdbepeHumanbHblii 1 MHTErpanbHbIi 9cpdoekT
Ixoynsa-TomcoHa. Pacyet ons monenu rasa BaH nep Baanbca. 2. Bbluncnmtb nameHeHne sHTponum
CcBOOOAHON SHEPrMN 1N TEPMOANHAMNYECKOro noTeHumnana 'mbbca npm cxatnm 1 Monb OeanbHOro
raza ot 1 go 100 atm npu 20° C. BapwuaHTt 7. 1. Aonabatnyeckoe pacwmpenue rasa. Metoabl
NONy4YeHns HU3KUX TemnepaTtyp. 2. PaccMoTpeTb BCe BO3MOXHbIE NPOLECCHI , C MOMOLbIO KOTOPbIX
TEeno ¢ TennoeMkocTbio C MOXET OXNaanTbCcs NyTeEM OTAayy Tenna ot Temnepartypbl T1 0o
Temnepatypbl TO (<T1) TennoBoro pe3epsyapa. Kak nobutbcst Toro, 4tobul paboTta, coBepliaemas
npw 9TOM npoLiecce, bbina MmakcmanbHon? KakoBa ata MakcmmanbHas BenmymHa? [ns npocToThl
cyutatb C KOHCTAHTOM.

Tema 16. Npoueccbl nepeHoca

JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

Mponos 6.203 6.218 6.221

Tema 17. CoBpeMeHHble MmaTepuarnbl.

YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

Xwunpgkne kpuctannsl. Metamatepuansl. HaHomatepumans.
Tema . UToroBasi oopma KOHTpOns

KETPOHHBH
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[MpyMepHbIe BONPOCHI K 9K3aMEHY:
BuneTtbl K aKk3amMeHy

BUNET & 1

1. NpenmeTt MmonekynspHom comnavku. ArperatHble COCTOSIHUSA U (pasbl BewecTsa. Metoabl onucaHus
ABNEHUIA (OUHAMNYECKNIA, CTATUCTUYECKMIA, TEPMOOVNHAMNYECKNIA).

2. MeToq TepMoaMHaMMYeckmx NoTeHUManos, npeobpasosaHue JlexaHapa.

BUJIET & 2

1. CTaumoHapHble N paBHOBECHbIE COCTOSIHMS. TepMoauHaMnyeckme napameTpbl. Tennosoi
KOHTaKT MeXAay CUCTEMaMM - TEPMOLMHAMNYECKOe paccMoTpeHve. TepMoanHammyeckoe
onpeneneHne TemMneparypbi

2. Tennoeble cBoWcTBa TBEPALIX TeN. TennoéMkocTb, Moaenb JitHWTenHa, diiHwTeHa-debas.
Teopema [lebasi. Tennosoe pacwupeHune. YpaBHEHNS1 COCTOSIHUSI.

BUNET & 3

1. MyKpo- 1 Makpockonuyeckne coCTosiHUS cuctemsl. [octynar paBHOBEPOATHOCTU U
sprogunyeckas runoresa. ®nykryaumu.

2. TennoemMKoCTb, BHYTPEHHSIS 3HEPrusl naeanbHoro rasa. TennoéMkocTb naeanbHoro rasza. Obwue
MOMIOXEHNS KBAHTOBOW TEopumM TENNOEMKOCTU rasa.

BUNET & 4

1. TennoBoi KOHTaKT Mexy CMCTeMaMU - CTaTUCTMYECKOEe paccMoTpeHune. CtaTucTnyeckoe
onpeneneHne TemMneparypbl.

2. CtpykTypa xugkocteir. Monenb xunakoctn dpeHkens.

BUJIET @ 5
1. PacnpepneneHne Makcsenna v ero cBomcTea
2. [NepBoe Havano TepmoanHammkun. Obpatumbie 1 HeobpaTMble NPOLECCHI.

BUNET & 6

1. ['a3 BO BHewWwHeM noTeHumnanbHoM rone. Pacnpenenerne bonbumaHa. BapomeTtpuyeckas
bopmyna.

2. Xunokune Kkpuctannbi.

BUNET & 7

1. Pacnpegnenenune Makceenna-bonbumaHa. KnHetnyeckme xapakTepucTukm MONEKynspHoro
OBUXeHNs. PacnpeneneHune aHeprum no cteneHsiMm ceobobl.

2. OTpuuatenbHble TeMneparypbi.

BUWIET & 8

1. VI3oTepMuyeckuii 1 n3o6apunyeckunin NpoLLecchl B pa3peXeHHbIX razax. TepMoanHammieckoe
onpegneneHne Moaenu naeanbHoro rasa. Ksasucratmieckue nsonpoueccol. YpasHeHne
MONMTPOMNMYECKOro npouecca.

2. OCHOBHble CBOWCTBA U XapakTepucTnkm xumakocten. Xuakune pactsopbl. 3akoH Payns n 3akoH
"eHpw ons naeanbHbIX PacTBOPOB.

BUJIET @ 9

1. Llnknnyeckue npouecchl 1 TennoBble (X0noausbHble) MalwmnHbl. [NMpyUHLMNBLI NOCTPOEHNS TEMNOBbIX
mawwH. Lnkn KapHo v ero KIMNA.

2. Cunbl Ban-gep-Baanbca. MNoteHunan JleHHapa- [xXoHca.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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BUIET @ 10

1. Bropoe Havyano TepmoanHammku. MNoctpoeHne abContoTHON TEPMOAMHAMUYECKONA WKasbl
Temnepatyp HepaeeHcTBO Knaysuyca.

2. NpuaHakm KpucTanInyeckoro coctosHms. CUMMETpUS 1 aNeMeHTbl CUMMETPUN.
Kpuctannuyeckas pewétka. Knaccndpmkaums kpuctannos. Kpucrtannnyeckme knaccol
domnanyeckmne TUnbl KPUCTanIos.

BUIET & 11

1. TepMoamMHamMnyeckoe onpeneneHne sHTponun. VIameHeHme aHTponumn B 06paTMbIX 1
HeobpaTuMbIX NpoLeccax.

2. Monumepbl. Obwas xapakTepucTika n knaccugukaums.

BUJIET & 12
1. Ctatuctuyeckas cpopmynuposka Il Hayana tepmoanHamukn. Teopema HepHcta. CesA3b Mexay
CTaTUCTUYECKUM 1 TEPMOAMHAMNYECKUM ONpPeneNeHNsaMN SHTPOMUMN.

2. KnHematmyeckune xapakTepmucTmkn MONEKYNSIPHOrO ABUXEHNS.

BUJIET @ 13
1. MeToqn TepMoanHaMUYECKUX NOTeHUManos, npeobpasosaHue flexaHopa.

2. Obuiee onpeneneHune 1 BUObI NPOLECCOB NepeHoca. AMMMPUYECKME 3aKOHbI.

BUJIET & 14
1. TepmoaunHamuyeckas ycronumsocTb. MNpuHumn Jle Wartenbe-bpayHa.
2. NMpouecchbl nepeHoca B XNOKOCTAX 1 TBEPOOM Tene.

BUIET & 15

1. MOﬂeKyﬂﬂpHO-KI/IHeTI/ILleCKaFI Teopus. |_|pVIHLI,I/IFI AeTajibHOro paBHOBECUA. OcHoBHOE ypaBHEeHUE
KNHEeTNYeCKomn Teopun. 3akoH [anbToHa.

2. bpoyHoBckoe aBuxeHue. CnyyaiHble 6nyxaaHns.

BUJIET & 16
1. Cvnbl BaH-gep-Baanbca. lNoteHunan JleHHapa-I1xoHca.

2. OnpepneneHue pasbl. PaBHoBecure das. Knaccudpukaumns dpeHdecTta pasoBbix Nepexonos.
Mpaswno Mmb6ea.

BUIET & 17

1. YpaBHeHunsa cocTosHNS peanbHbiX ra3oB. YpaBHeHue BaH-nep-Baanbca. BupranbHoe ypaBHeHune
COCTOSIHUS.

2. MNonumopdomsm 1 nonuMopHble npespalleHns. Teopus JlaHaay gpa3oBbix Nepexonos BTOPOro
pona. CBepxTeky4yecTb U CBEPXMPOBOANMOCTb.

BUNET & 18

1. TeopeTtnyeckme n3otepmbl BaH-gep-Baanbca. 3kcnepruMeHTanbHble N30TEPMbI
BaH-nep-Baanbca. Kputnyeckoe coctosiHme. MetactabunbHble COCTOSIHUS.

2. KJ'IaCCI/I(*)VIKaLI,I/IFI KpucTtannos. KpI/ICTaJ'IJ'II/I‘-IeCKI/Ie Knaccbl U on3nyeckme Tunbl KPUCTannos.

BUJIET @ 19

1. 9ppekT Oxoyna-TomcoHa. Metoabl CXnxeHus rasos. [lonydyeHne cBEpXHU3KMX TeMneparyp.
MeTton agnabatnyeckoro pasmarHmynBaHus

2. Cuctema B KOHTaKTe ¢ TepmoctaToM. KaHoHu4Yeckoe pacnpeneneHve Mmbbca.

BUNET & 20

KETPOHHBH
B_EPCHTET
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1. [OBEPXHOCTHbIE SIBNEHUSI.
2. OTpuuatenbHble Temneparypbi.

BUNET & 21
1. Cnctema B KOHTaKTe ¢ TepmocTaTtoM. KaHoHuyeckoe pacnpeneneHue Mbbcea.

2. bpoyHoBCKOE OBUXEHME.

BUJNET & 22
1. HepaseHcTBO Knayanyca. TepMoanHammnyeckoe onpeneneHne sHTponuu.
2. Xupgkune pactsopbl. OcMoc.

BUJIET @ 23
1. TepmoonHammyeckasi yCToM4nBoCTb.

2. MVIKpO- N MakKpockKkornnyeckme CoCTosaAHNUA CUCTEMDI. nOCTy)'IaT [paBHOBEPOATHOCTU U
aproaondeckas rmnorteaa.

BUNET & 24
1. PacnpepneneHne Makceenna v ero ceoncrea

2. YpaBHEHUS COCTOSHUS peanbHbIX ra3os. YpaBHeHe BaH-nep-Baanbca. BupnanbHoe ypasHeHne
COCTOSIHUS.

BUJIET @ 25
1. BTopoe Havano rTepMoanHamMmKm
2. TennoBble cBocTBa TBEPAbLIX TEN. TENNOEMKOCTb, MoAeNb DiHWTeRHa, diiHwTenHa-ebas.

7.1. OcHOoBHas nuTteparypa:

1. KysHeuos C.U. ®uaunka: MexaHmka. MexaHunyeckne konebaHusi n BonHbl. MonekynsipHas gomauka.
TepmoanHamuka: YuyebHoe nocobue / C.U. KysHeuoB. - 4-e n3a., ucnp. n gon. - M.: By3osckuii
yuyebHuk: HALL MHDPA-M, 2014. - 248 c.: 60x90 1/16. (n) ISBN 978-5-9558-0317-3, 700 ak3. Pexum
nocTtyna: - http://znanium.com/bookread.php?book=412940

9BC "3HaHuym"

2. Hukepos, B. A. ®unsuka ong sy3os: MexaHuka 1 MmonekynsapHas omsnka [QnekKTpoHHbIA pecypc] :
YyebHuk / B. A. Hukepos. - M. : Uapatenbcko-Toproeas kopnopaums "Hawkos n K-", 2012. - 136 c. -
ISBN 978-5-394-00691-3. Pexum goctyna: - http://znanium.com/bookread.php?book=415061

OBC "3HaHunym"

3. Kypc obwein domamnkm: YuebHoe nocobue / K.b. KaHH. - M.: KYPC: HALL UH®PA-M, 2014. - 360 c.:
60x90 1/16. (nepenneT) ISBN 978-5-905554-47-6, 700 ak3. Pexum goctyna: -
http://znanium.com/bookread.php?book=443435

9bC "3HaHnym"

7.2. JlononHuTenbHasa nuteparypa:

1. KukouH A.K. MonekynspHas cpusnka = Molecular physics : yuebHoe nocobue / A. K. KukownH, W. K.
KukowuH .? spaHwne 4-e, ctepeotunHoe .? CaHkT-lMeTtepbypr [n op.] : laHb, 2008 .? 480 c. : un. ; 21
cM. ? (Knaccuueckas yuebHas nutepartypa no guauke / Pen. cosert: MNMpea. X. V. Ancpepos (1 op.))
(YuyebHukn ons By3os. CneumanbHas nutepartypa) .? ABT. Takxe Ha aHrn. g3.: A. K. Kykoin, I. K.
Kykoin .? Ha 4-i4 c. 06n. aBT.: KnukouH N.K. - o.cp.-M.H., npodp., akaa. AH CCCP, KukonH AK. -
K.gp.-M.H., npodp. ? MNMpenMm. ykaa.: c. 479-480 .7 ISBN 978-5-8114-0737-8, 2000. 100
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2. MaTBeeB A.H. MonekynsipHas domnsmka = Molecular physics : yaebHoe nocobue / A. H. Mateees .?
N3naHue 4-e, ctepeoTunHoe .? CaHkT-lMeTepbypr [n op.] : NaHb, 2010 .7 368 c. : un. ; 24 cMm. ?
(Knaccnyeckas y4ebHas nutepatypa no dumsuke / MNMpenc.: akag. PAH X. U. Andbepos) (Jlydwne
Knaccuyeckue y4ebHukm) (YuebHukn ons By3os, CneunanbHas nutepatypa) .? Ha 4-i c. obn. aBT.:
MartseeB A.H. - npod., o.d.-M.H. ? [peam. ykas.: c. 358-360 .7 ISBN 978-5-8114-1007-1 ((B nep.)) ,
1500. 25

3. CuByxuH, Omutpuin Bacunbesuy. Obwmin kypc comamnkn: yuebHoe nocobue ans sy3os: B 5 Tomax /
L. B. CueyxmH.?Mocksa: PUSMATIINT: MDTU, 2005.7; 22 cM..?ISBN 5-9221-0229-X. T. 1:
MexaHuka.?13naHne 4-e, ctepeotunHoe.?2005.7560 c.: un..?meH., npeaMm. ykas.: C.
554-560.?ISBN 5-9221-0225-7((T.1)).?ISBN 5-89155-078-4((T. 1)). 86

4. NNabopatopHble paboThbl -
http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizicheskij-praktikum/praktikum-po-molekulyar

oP

Koy

5. MeToanyeckoe nocobue - http:/kpfu.ru/docs/F1428869461/termodinamika.doc
9P Koy

6. AraHos A.B., CadpuynnuH P.K., CkBopuos A.U., Taopckuin [.A. dursnka BoKpyr HacC.
KayecTtBeHHble 3aga4n no coumsuke. iapnaHne tpetbe, ncnpaeneHHoe Mockea: [JoM negaroruku,
1998, 332 c.

7.3. UHTepHeT-pecypcChbl:

NabopaTtopHble paboTsl -
http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizicheskij-praktikum/praktikum-po-molekulyar

MeTonunyeckoe nocobue - http://kpfu.ru/docs/F1428869461/termodinamika.doc

MwuuuraHckuii yHuBepcuTeT - www.coursera.org/course/introthermodynamics

TepMoguHamuka - https://www.edx.org/course/iitbombayx/iitbombayx-me209x-thermodynamics-1384
OnekTpoHHbIe obpasoBartenbHble pecypchl - https://www.khanacademy.org/

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHure gncumnnunbl "MonekynsapHas ousunka" npegnonaraet UCNoMb30BaHNE Cnenyowero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuaAeo n ayamno
NHpopMauun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpa, aBTOMaTU3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs KnoyeBbiM
3NEMEHTOM yNpaBNeHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKUMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 OOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke OCHaleHa WMpPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0BaAHMEM NMEET COOTBETCTBYIOLEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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Mporpamma ancumnnuHbl "MonekynsipHas counsnka"; 011800.62 Pagnodumsmka; anpektop nHctutyta domaunkm AraHos A.B. , 3amectutens
InpekTopa nHctntyta pmnsnkm Taopckuin O.A.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

AyonTtopusi ¢ MynbTUMeauiiHbIM 060pyA0BaHMEM, LEMOHCTPALMOHHbIA KAaBWHET, ayamTopus ons
NPaKTUYECKNX 3aHATUIA.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 011800.62 "Pannoduamka” n npodounto noarotoskn Pusnka MarHUTHbIX SBNEHNIA .
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Mporpamma ancumnnuHbl "MonekynsipHas counsnka"; 011800.62 Pagnodumsmka; anpektop nHctutyta domaunkm AraHos A.B. , 3amectutens
InpekTopa nHctntyta pmnsnkm Taopckuin O.A.

ABTOpP(bI):

AraHos A.B.

Tatopckuin .A.

v 201 .
PeueH3eHT(bl):

OemunHos P.I".

v 201 __ .
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