MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue odpa3oBare/ibHOl nporpammsl: L{ugpoBoe npoekTHpoBaHHe 00bEKTOB YHEPreTHKHU
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
CIIEII'JIABbBI TEPMOJUHAMUKHA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeILHBIX OTHOIIEHUii

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.02.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemecTp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
PacuerHo-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Ieabr ocBoOeHHs] JMCHMILUIMHBI. H3y4CHHE 3aKOHOB COXPAaHEHUS M TPEBPALICHUS DHEPTHU
NPUMEHHUTEIBHO K CIIOKHBIM TEPMOAMHAMUYECKHM CHCTEMaM; MOATOTOBKA CIEIHAIUCTOB B OOJIACTH
TEPMOAMHAMHYECKAX  PAacyeTOB M  OKCIHCPUMEHTAJIBHOTO  HCCIEIOBAaHHUS  TEIUIOTEXHHYECKOTO
000pyI0BaHUs, IPUMEHSEMOTO Ha TEIUIOBBIX U ATOMHBIX 3JIEKTPOCTAHIIHAX. .

3amauu IMCHMIIHHBI

- — OCBOEHHE MTPUMEHEHHS OCHOBHBIX 3aKOHOB TEPMOJIMHAMHKH K ITPOIECCaM, MPOTEKAIOIINM B

CIIO)KHBIX TEPMOJANHAMUYECKUX CHCTEMaX; YCIOBUSIMHU 3BOJIIOLUH MOJOOHBIX CUCTEM HX PABHOBECHOTO
COCTOSIHUS;
— OCBOCHHE METOAMKH PacueTa MPOLECCOB, MPOUCXOAAIIMNX MPH (a30BbIX MEPEX0/1aX, B TOM YUCIIE U B
METacTaOUIILHOM COCTOSIHUM;;
— M3YyYCHHE aJIbTEPHATHBHBIX COBpeMeHHBIM TOC CIocoO0B MOITy4YeHUs SIEKTPOIHEPT U TIPH
XUMHUYECKHX MPEBPALICHUAXK, aHATU3 Y3PPEKTUBHOCTH PAOOTHI TAKUX CXEM;;
— OCBOCHHE METOJIOB pacueTa TePMOJINHAMUYECKIX CBOMCTB CMECEH, a TaK)Ke XUMHUYECKU pearupyronmx
ra3os;
— OCBOCHHE METOIOB pacueTa TePMOJINHAMUYECKUX IPOLECCOB B TEPMOANHAMUYECKUX IIHKIIAX
XOJIOAMIBHBIX MAIIWH, B KOTOPBIX UCHOJB3YIOTCS MAarHETHKH;
— 03HaKOMJIEHHE CO criocobamu pacdeTa (ha30BbIX paBHOBECHI MHOTOKOMITOHEHTHBIX CHCTEM;
— O3HAaKOMJIEHHE C COBPEMEHHBIMU MaTEMaTHYECKUMH METOJaMH MOJICIIMPOBAHUS U pacyeTra
TEPMOAMHAMHYECKUX CBOWCTB BEIIECTB;
— MPUOOPETEHNE HABBIKOB KPUTUIECKOTO MBIIUICHHUS TIPU aHAIHM3€E JTUTEPATyPHBIX METOJIOB pacueTa
TETIIO(U3NUECKIX CBOMCTB BELIECTB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHIIUH

Koa n HaumMeHoBaHue
KOMIIeTeHIINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

3HATh:
- TepMoarHAMUYECKUI aHATTU3 XUMUYECKU
pearupyrommx CUCTEM, 00PATUMBIX

[1K-4 CniocobeH k
NIPOBEICHUIO PACUETHO-

N/1-1nk-4 MMeeT HaBBIKK
MaTeMaTUYECKOTO OIMCAHUS

TEOPETUYECKUX TEIUIOTUAPABINYECKHUX U
HCCIIEJOBAHMI TepPMOAMHAMUYCCKHIX rajJbBaHMYECKUX AJIEMEHTOB, MAarHUTHBIX
TEIUIOTUIPaBIMYECKUX IpPOIIECCOB B 00BEKTaX CHCTEM; CTIOCOOBI MOy 4CHHS!

IIPOLIECCOB 0OBEKTAX npodeccuoHanbHOM CBEPXHU3KUX TEMIIEPATYD;,
IpodecCHOHATBHOI JEATENLHOCTH - Maremarnueckuil anmapar JUisl CII0KHBIX
NeSTeabHOCTH TEPMOJIMHAMHUYECKUX CUCTEM;;

- OCHOBHBIE METO/IbI CO3JJaHUS YPABHEHU
COCTOSIHMS JJI pacyera
TEPMOJAMHAMUYECKUX NTAPAMETPOB YUCTHIX
BEILECTB U UX CMECEH I MHKEHEPHBIX
MIPUIIOKEHUI; aHAIIN3
TEPMOJAMHAMUYECKUX CUCTEM B
MeTacTaOUIbHOM COCTOSIHUY, B 11OJIE
TSAYKECTH.

YMETh:

- PaccuntsiBaTh TEpMOAMHAMHYECKUX
CBOICTB CIIOKHBIX TEPMOANHAMHUYECKUX
CHCTEM.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlycuumrHa OTHOCUTCS] K OCHOBHOM IpodeccuoHanbHO oOpazoBaTenbHoM nporpamMe Ludposoe
NPOCKTHpPOBaHWE OOBEKTOB »HHepretuku (mamee — OIIOI), nampaBnenuss mnoxaroroBku 13.04.01
TennosHepreTuka u TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEE 0Opa30BaHUE - MATUCTpaTypa.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh — JuddepeHnmanbHoe U UHTErpajlbHOE UCUUCIeHHE; — MU depeHaIbHble YPAaBHEHUS; —
(YHKIMU HECKOJIBKHUX MEPEMEHHBIX U TEOPHUIO HESBHBIX (PYHKIIHIA; — SKCTpeMyMbl (YHKIIUU OJTHON H
HECKOJIbKUX NEPEMEHHBIX; — YUCICHHbIE METO/bl; — TEXHUYECKYIO TEPMOAMHAMUKY; — OOLIYI0 (PU3HKY; —
MarHUTHBIE CBOICTBA BelIeCTBa (MarHUTHOE I10JIE B BEIIECTBE); — (PU3MUECKIE OCHOBBI (ha30BBIX
IIEPEXO0I0B; — OCHOBBI XUMUU

- YMETb — I10JIb30BaThCSI MATEMAaTUYECKUMU METOJAMU JUIsl PEIECHUs IPUKIIAIHBIX 3a/1a4; —
UCIIOJIb30BaTh (PM3MUECKUE METO/Ibl PELICHNUs TEXHUYECKUX 33]1a4; — UCII0Ib30BATh COBPEMEHHBIE
KOMIIBIOTEPHBIE MAaTEMATUYECKUE CPEIbI IS PELICHNS MH)KCHEPHBIX 3a1a4

Pe3ynbpTarhl 00y4eHus, MoJrydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
o KITP 'K HKKIT | TK CEMeECTpe /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 IIpocteie U C0XHBIE 11 2 4 - 4 - - - - - 3 - IlodzomogKa K neKyuiemy KOHmpoio:
TepPMOANHAMUYECKHE IToBTOpenne matepuaina no pasaeny "IIpoctsie
CHCTEMBI U CJIOXKHBIC TEPMOAUHAMHYCCKUE CUCTEMBI"
11 IIpocTele u crokHBIE 11 4 - 4 - - - - - 3 - CamocmoamensHoe usyuenue
TEpPMOJMHAMHUYECKHE meopemuuecKo20 Mamepuana:
CHCTEMBI CaMocTosITeNbHOE H3Y4EHUS TEOPUH IO
pazneny "IIpocTblie U ClIOXKHBIE
TEPMOJIMHAMUYECKHE CUCTEMBI"
I10020mo6Ka K npaKmu4eckum 3auAmuam:
Nzyuenue marepuanos no pazzaeny "IIpocTsie u
CJIOKHBIE TEPMOANHAMUYECKHE CHCTEMBI",
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
NPaKTHYECKUX 3aHITUSIX
I10020mogKa K KOHmMpPONbLHOU padome:
Wzyuenne maTepuainos 1o paszaeny "IIpoctsie n
CJIOKHBIE TEPMOJAMHAMHUYECKHE CUCTEMBI" U
MOJITOTOBKA K KOHTPOJIBbHOI padote Nel
"Xapakrepuctrueckue GpyHkuud. Pacyer
TEPMOANHAMHYICCKUX (YHKIHH."
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOG:
[2],9-42
[11],11-102
2 WneanbHblii ras. 37 9 - 9 - - - - - 19 - Iloozomoeka K mexkyuiemy KOHmMpOoio:

Xumuueckas
TepMOJIMHAMUKA.
T"anpBannueckue

3JIEMCHTHI

IToBTOpEeHue MaTepuana no pasaeny

"N neanpHbIN Ta3. XUMHAYECKAS
TepMoOJIMHAMUKA. [ aTbBaHMYECKHE DIEMEHTHI"
CamocmoamensHnoe usyuenue

5




2.1 WneanbHebIil ra3 4 1 1 2 MeopemuecKoz0 Mamepuaia:
2.2 XumMuaeckast 26 5 5 16 CaMOCTOsITeIbHOE N3YyUYEeHHUS TEOPHH 110
TEPMOJAUHAMHKA paszaeny "UneanbHbli ra3. XuMudeckas
2.3 TanpBannueckue 7 3 3 1 TepMOAWHAMHUKA. | anbBaHUYECKHE JIeMEeHTHI"
3JIEMEHTBI Iloozomoska K KOHmMPONLHOU pabome:

Wzydenne maTepraoB Mo pas3uery

"N neanpHbIN Ta3. XUMHAYECKAS
TepMOAWHAMHUKA. | ambBaHUYECKHE JIeMEeHTHI"
1 TIOATOTOBKA K KOHTPOJIBHOU padoTe Ne2
"PacueT TepMOIMHAMUUECKUX CBOMCTB U
KOHCTaHT PaBHOBECHS CMeCe HealbHbIX
razos"

IIoozomosKka K npaKkmuuecKum 3auamusim:
Wzyuenne maTepuaina no pasgeny "MneanbHbIil
ra3. XumMuueckas TepMOJUHAMUKA.
T"anpBaHMYecKue dJIEeMEHTHI" ITOJArOTOBKA K
BEITIOJTHEHUIO 3aJJaHUH Ha MTPAKTHYECKIX
3aHATHX. 1) Pacder TepMogmHAMITIECKUX
CBOMCTB HJIcaJIbHO- Ta30BBIX cMecel. 2) Pacuer
mapaMeTPOB XUMHUICCKH PEarHpyROLTIX
TepMOANHAMHYECKHUX cucTeM. 3) Pacuer
TEPMOJIMHAMHYECKHUX XapaKTEPUCTUK
00paTUMBIX TaTbBAaHMUECKHUX DJIEMEHTOB
Iloozomoska pacuemnoix 3ad0anuii: 3ananus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU3a/1a4 110
pazneny "UneanbHblil ra3. XuMudeckas
TepMOJIMHAMUKA. ['anbBaHMYECKHE HJIEMEHTHI".
CryneHThl HeOOXOAMMO ITOBTOPHUTH
TEOPETHUYECCKUIA MaTepHa, pa3o0dpaTh MPUMEPHI
peIIeHNs aHAIOTUYHBIX 33149, IPOBECTH
pacueTsl 0 BapUaHTY 3aJaHUsI U CIIENaTh
BEIBOJIBI. PacueTHOe 3amanune "Pacuer
TEPMOIMHAMHUYECKHX MTapaMeTpPOB (CTETICHb
JIMCCOIIMAIINHN, MOJIbHBIE KOHIICHTPAI[UH
HCXOJTHOTO BEIIECTB M MPOYKTOB
JIUCCOIIMAIINY, SHTAJIBITH, SHTPOITHS,
n300apHas TeMI0EMKOCTh, TEIUIOBOH 3 dekT
PeaKInn) TUCCONMUPYIOIINX Ta30B MPH
BBICOKUX TeMIeparypax."”

H3yuenue mamepuanos 1umepamypHsix

6




UCIOYHUKOB:
[2], 241 -253
[3], 35 -77; 251- 259
[4], 15 -102
[6], 7-40
[7], 39 - 76; 359 - 495
[9], Bce 4-e Toma 2-X KHUT
[10], Bce 4-e Toma 2-X KHUT

[15], 14 - 146
[16], 35 -77; 251- 259
[18], 46 - 85

3 [ToBepxHOCTHBIE 34 12 12 10
SABJICHUS. MarHeTuku
3.1 [ToBepxHOCTHBIE 18 7 7 4
SIBIICHUS
3.2 MarteTuku 16 5 5 6

IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpEeHue MaTepuana no pasaeny
"[loBepxHOCTHBIE BIEeHUS. MarHeTuku"
Camocmoamenvroe usyuenue
meopemuuecKo20 Mamepuana:
CaMOCTOsITeIbHOE N3YyYCHHUS TEOPHH TI0
pazneny "[loBEpXHOCTHBIE SIBIECHUS.
MarneTtuku"

Ilodz0moexa K KOHmMPOILHOU padome:
N3y4yenune marepuaioB o paszieiny
"[loBepxHOCTHBIE sIBNEHUS. MarHeTuku" u
MOJITOTOBKA K KOHTPOJIBHOM pabote No3
"OO6paTuMble TATbBAHMYECKUE DIEMEHTHI U
MarHuTHbIe cucTeMbl. [loBepXHOCTHBIE
SIBICHUS. Y PaBHEHUS COCTOSHUS U
TePMOAMHAMHWYECKHE CBOWCTBA BEI[ECTB B II0OJIE
CHJIBI TSDKECTH'".

I10020mogKa K npaKmu4eckum 3aHAMUAM:
W3yyenne marepuaia 1o pasjaeny
"[ToBepXHOCTHBIE sIBJIEHUSI. MarHeTuku"
MOJrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
NpaKkTHYeCKUX 3aHsTHsAX. 1) Pacyer
TEPMOANHAMHYECKUX XapaKTEPUCTHK
MepeoxnaxaeHHoro napa. 2) Pacuer
TEPMOANHAMHYECKUX XapaKTEPUCTHK
neperpeToi xxuaxkoctu. 3) TepmoanHamIaeckue
cBoiicTBa MarHeTUKOB. 4) CriocoObI MOTydIeHUS
CBEPXHHM3KHX TEMIIEPATyp.




H3vuenue Mamepuaios aiumepamypHblx
UCMOYHUKO8.
[1], 457 — 474, 211 - 214
[2], 149 — 159, 162 -177, 46 — 87
[5], 16 - 45
[12], 41 - 74
[13], 87 - 93
[14], 15 -40
[17], 457 — 474, 211 - 214

YpaBHEHUSI COCTOSHUSA.

I"a3, )xuaAKOCTH B 1O
CUJI TSDKECTH

26

12

4.1

YpaBHEHUS COCTOSHUS

24

12

4.2

I"a3, )xuaAKOCTH B 1O
CUJI TSDKECTH

Iloozomoeka K meKyuiemy KOHmMPOJiio:
IToBTOpEeHue maTepuana no pasaeny
"YpaBHeHUsI cocTOsHUSA. ['a3, )KUAKOCTH B MOJIe
CHJT TSDKECTH"
CamocmoamensHoe usyuenue
meopemuuecKkoz0 manepuana:
CaMoCTOsITeTbHOE U3YUYEHUS TEOPUH TI0
pazneny "YpaBHeHus cocTosHus. ['a3,
SKUJIKOCTh B TIOJIE CHJI TSDKECTH"
Iloozomoeka K KOHmMPOJILHOU padome:
W3yuenue MarepuanoB no paszaeny "YpaBHEHUs
cocrostHUS. ['a3, )KUIKOCT B TIOJIE CHII
TSOKECTH" U TIOJTOTOBKA K KOHTPOJIBHOU paboTe
Ne3 "VpaBHEHHUsI COCTOSTHUS BelIecTB"
HAMUAM:
Iloozomogka kK npaKmuuecKum 3aHAMUAM
W3ydenne Matepuana no pazaeny "YpaBHeHUs
cocTosiHus. ['a3, KHUIKOCTh B TIOJI€ CUJT
TSDKECTH" MOATOTOBKA K BBIMTOJIHEHUIO 3a0aHUH
HAa MPAKTHYCCKUX 3aHIATHIX
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], 177 — 194
[2],.178 -184, 190 -196
[8], 23 - 97
[17], 177 — 194
[19], 143 - 151; 854 - 858

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

32

32

0.5

44

335

Hroro 3a cemectp

144.0

32

32

0.5

71.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrimnoBsie KOHCYIbTaMU 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpocmvie u cnoxcuvie mepmoouHamuyecKue cucmemyl

1.1. ITpocThie 1 clIOXHBIE TEPMOJAUHAMUYECKHE CUCTEMBI

Onpenenenus TepMoAMHAMUKU. Marematnueckuii ammapar. CBOHCTBa (YHKUMH COCTOSHUU.
YcnoBus monHOTH mnepBoro auddepennuana. CBa3b MEXKIy TpeMs HTPOU3BOJHBIMU HESBHOMN
GYHKIIMM TpexX MepeMeHHbIX. YacTHas MPOU3BOIHAS 1O HEKOTOPOMY (TpPETheMy) MapameTpy.
Pa6ora B TepmommHammke. Pabora pacmmupenus. Paborer dL*=EedX, oTiamuHBIe OT pabOTHI
u3MeHeHuss oowema. OO0OmEeHHBIE CHIBI M 000OIIeHHBIE KoopAwHATHL. [Ipoctas W cioxHas
TEPMOJMHAMHYECKHE CHUCTeMbl. TepmoauHamuueckue (yHKUMU: BHYTpeHHss HdHeprus U,
sHTanmenuss H, osueprus [embmronsia F, sneprus I'mG66ca G, o0oOmeHHas »HTanmbrus H*,
o6o6menHas sHeprust ['u66ca G*. IlepBoiii U BTOpOW 3aKOHBI TEPMOJUHAMUKHU ISl TIPOCTHIX H
CJIOXHBIX TEPMOAMHAMHUYECKUX CHUCTEM. TepMOJMHAMUYECKOE TOXKIECTBO. Y CIOBHUS 3BOJIIOIUU U
paBHOBECHsSI TEPMOJMHAMUYECKOW CHCTEMbl B 3aBUCUMOCTH OT YCJIOBHM COINpPSDKEHUS C
OKpYXaromied cpeapl. XapakTepUCTUYeCKHue (YHKIUH, XapaKTEPUCTUYCCKUE MapaMeTphl.
TepMoaMHaMUYECKUE TMOTEHIMATbl. XUMUYECKUN MOTEHIHANI. TepMOJMHAMUYECKOE TOXKIECTBO
P TIEPEMEHHOM KOJIMYECTBE BelecTBa B cucteMe. [Ipou3BOIHBIC XapaKTePUCTHICCKUX (DYHKIIHAN
1o mMacce. TernaoeMKOCTh CI0KHON TePMOJAMHAMUYECKON CUCTEMBI. Y clioBUE ()a30BOTO PaBHOBECHS
JUTSL U30JTMPOBAHHON CIIOKHOM TEPMOAMHAMHYECKON CHCTEMBI (SHEPTHUs TTOBEPXHOCTH pasjena ¢a3
paBHa HYJIO)..

2. Hoeanvuoiy 2a3. Xumuueckas mepmoounamuxa. 1 arbeanuyeckue diemenmol

2.1. UneanwHEblii ra3

MHOTrOKOMIIOHEHTHBIE CHCTEMBI, MOJIBHBIE U MacCOBBI€ KOHIEHTpanuu. WmeanbHO- ra3oBbie
cMmecu. YpaHenue JlanpToHa, Awmara. TepmoanHaMuueckMe CBOWMCTBAa WJACAIBHOTO Tasa.
TepMmoanHaMuyecKue QyHKITUN HICATBHO- Ta30BBIX CMECEH..

2.2. XuMuueckasi TepMOJUHAMUKA

IlepBbIil 1 BTOPOM 3aKOHBI TEPMOJUHAMUKHN IIPUMEHUTEIBHO K XUMHUYECKON TEPMOJAMHAMUKE.
TennoBoil s¢pdexkr xumuyeckoit peaxiuu. TemoBble 3¢ (eKTbl H30XO0pO- H30TEPMUUECKUX U
n300apo- U30TEPMUYECKUX pPEAKIHU. ODK30TepMHUUECKHE, DHIOTEPMUYECKHE pEeaKluu, 3HaK
TEIUIOTBl B  XUMHUYECKOH TEPMOAMHAMHUKE. YPAaBHEHHME peakuuu  (CTEXMOMETPHUYECKHE
K03 uIMeHTs, XUMUYeckue (GopMynbl BemecTB). 3akoH ['ecca. 5 cnencrBuii 3akoHa ['ecca.
[TpumeHeHne cnpaBOYHMKA [ JIyIIKO U1 pacueToB B XUMUYECKOW TEPMOAMHAMUKE. 3aBHCHUMOCTh
TeroBoro s¢¢exra peakuuu oT TemmepaTypsl. YpaBHeHue Kupxroda. CooTHolIeHHE MEXAy
U30X0pPO- M30TEPMHMUYECKUM M HM300apo- U30TEPMUUYECKHM TEIUIOBBIMU 3(PQeKTaMu peakuuu npu
pa3HBIX TeMIeparypax. YCJIOBHE XMMHYECKOro paBHoBecus. YpaBHeHue ['mO0ca — [rorema s
XMMHUYECKON peaklnu. YpaBHeHHe O6ajgaHca Macchbl. XUMUYECKUH MOTEHIMAN JUIsl UeabHOIO rasa,
OJIHOKOMIIOHEHTHasi 1 MHOT'OKOMITIOHEHTHbIE CHCTeMBI. JleTydecTh ((PyruTMUBHOCTB) A YMCTOTO
BEIIIECTBA U KOMIIOHEHTa pacTBOPa, KOAPPHUIMEHT JeTy4eCTU. AKTUBHOCTD IS YUCTOTO BELIECTBA
U KOMIIOHEHTa pacTBOpa. XUMHYECKOE DPABHOBECHE H30XOPO- H30TEPMHUUYECKHX U H300apo-
M30TEPMUYECKUX peaklui. KOHCTaHThl XMMHYECKOrO paBHOBECUS IJI WIEAIBHOTO M PEAIBHOIO
razoB [K(T), Kp(T), KC(T), Kx(p,T), Ky(p,T)]. 3akon npelicTByrommx macc. 3aKOH 3aBUCUMOCTHU
KOHCTAHTBl PAaBHOBECHsI OT TEMIepaTypbl A HAealbHOro rasza. YpaBHeHuss Baut-T'odda.
3aBUCHUMOCTh BbIXO/1a MPOAYKTOB pEaklUU OT MapamMeTpoB — TEMIIEPATYpbl, JaBIEHUS, BIHUSIHHUE
MHEPTHBIX ra3oB. Jluccommanuss wmonekyl. CreneHp aucconuanuu. Popmyna KOHCTAHTHI
paBHOBECHsI NIl JAMCCOLMAIMHM CIIO)KHOM MOJIEKYJIbI Ha MPOCTbIE MOJIEKYJbl 4Yepe3 KOHCTaHTHI
pPaBHOBECHs JIMCCOLMAIMM TPOCTBIX MOJEKY1 Ha 3JeMeHThl (aTomsbl). TepMmoauHaMuveckue
COOTHOINIEHUS TSl fucconanuu tumna A2=2¢A1 (cTeneHb AMCCOLMAINH, MOJIbHAS KOHIICHTPAIIUS
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HCXOJHBIX BCIICCTB U MNPOAYKTOB pPCAKIWU, MNAPUUAIBHBIC AOABJICHUSA, KOHCTAHTBI PAaBHOBCCHA,
yAeIbHBIE 00BEMBI, SHTAJIBITHS, SHTPOIHS, H300apHas TEIJIOEMKOCTh, TETUIOBOM 3 (HEKT peakiun).

2.3. 'anpBaHUYECKHUE IIIEMEHTHI

OOpaTuMble ralbBAHUYECKUE AJIEMEHTHI (TaJbBaHUYECKUIl 37eMeHT [laHuoais) 1 HeoOpaTUMbIe
(ranpBannueckuii snemeHT Bonbsra). Hopmanbubiii smement Buncrona. I[lpuniun neictBus
rajJbBaHUYECKOro dJIEMEHTa Ha mpuMepe siieMenTa Jlanuais. J[BoliHoM snekTpudeckuit cioi. [ u 11
3akoHbl Papanes (1834 r.), aeKTpoXUMHUYECKUI DKBUBAJIEHT BelleCcTBa, ocTossHHas Papanes FO.
Pabora raqbBaHUYECKOTO 3JIEMEHTa, YJEIbHOE U MOJBHOE 3HAUEHHE 3TOW BEIUYMHBI. YpaBHEHUS
['enpmromnbia - ['n66ca st mpocToil U cnoxHoM cucteM. YpaBHenue ['enpmronbua — ['ub0ca B
dopme st L* (paGoThl TaIbBAHMYECKOTO 3JIEMEHTA). DJIEKTPO — XUMHUYECKHH IKCTICPUMEHT IS
orpeneneHus: TemioBoro 3¢gdexra peakiun. OCHOBHBIE TEPMOJUHAMUYECKHE COOTHOILICHHUS ISt
raJIbBAHMYECKUX 3JeMEHTOB. M30X0po — u3oTepMuueckas U u300apo — H30TepMUYECKasi CUCTEMBI.
AHamn3 3(QPEeKTUBHOCTH TOIUIMBHBIX 3JeMEHTOB. 3aBucuMocTh KIIJl TorumMBHOTO 31eMEHTa OT
3HaKa npou3BoaHOI D/[C TOIIMBHOIO AJIEMEHTa IO TeMIeparType.

3. Hosepxnocmuvie senenus. Maznemuxu

3.1. [loBepXHOCTHBIC ABJICHUSA

[ToBepXHOCTHBIE SIBIIEHUSI Ha TpaHHIe pasfena (a3 ra3 — kuaxkocTb. CBOHCTBA MOBEPXHOCTH
pa3nena (a3. BHyTpeHHee naBieHue B KUAKOCTH. [loBepxHocTHoe HaTspkeHue []. OCHOBHBIE
TEPMOJIMHAMHYECKHE COOTHOIICHHS ISl TIOBEPXHOCTH pasnena (a3 mpu M30TEPMUUYECKHX
ycloBusAX. TepMoauHaAMUYECKHE COOTHOILIEHUS I CUCTEMBI ¢ Y4ETOM JHEPIUU ITOBEPXHOCTU
pasaena ¢a3. YcioBus (a30BOro paBHOBECHS B HM30JMPOBAHHOM CHCTEME C y4YETOM CBOWCTB
HoBepXHOCTH paszena (a3. da3oBoe paBHOBECHE B M30JIMPOBAHHOW CHUCTEME IIPU HEOJMHAKOBOM
nasiennn (as. Ypasuenue [loitatunra J[.I'. anms 1Byx cocymecTByrommx ¢a3, HAXOISAIMUXCA PU
pasHOM JaBieHMM. JluarpaMmbl XMMUYECKMH MOTEHIMan — JaBieHue (¢, p), XUMHYECKUH
noteHuuan — remmeparypa (¢, T) mis n1Byx@a3HbIX cocTOsHUNA. AHanu3 rpadukoB (mepBasi, BTopast
npou3BosHbe). OnHO(a3Hble COCTOSHMS, KOHJIEHCALUs, KHUIEHUS [UId CIydyaeB HEPaBEHCTBA
naBneHuid ¢a3. dazoBoe paBHOBECHE B U30JUPOBAHHOM TEPMOJMHAMUYECKOW CHUCTEME C
UCKPUBIEHHOH TMOBepXHOCTH pa3znena (a3. YpaBuenue Jlammaca (Jlammac Ileep- CumoOH) mis
chepuueckoit karu (my3sipbka). YpaBHeHue [lovintunra [[.I'. mpUMEHHTENBHO K YpaBHEHUIO
Jlarutaca. CmaunBanue. Cuilbl, JEMCTBYIOIME HA MOJIEKYJy B IIOBEPXHOCTHOM cioe. KpaeBoii yrou.
VpaBuenne lOnra mns onpenenenust kpaesoro yria (1804r.). Kanwmnsapuocts. BricoTa moasema
(omyckaHus) KMIKOCTH B LWIMHApUYeckoM Kamwuisipe. Konpencamus. Kputndeckuil paguyc
karmmu Rkp (3apoapiiia KoHAeHcanuu). YciaoBue pocra Kamiau. CTeneHb MNpechllieHus mapa,
CTeNeHb MepeoxyaxacHud. Dopmyna Uil KPUTHUECKOro paguyca Kaniau Rxp oT naBneHus
(nepecwimienusi) mnapa. Kunenwe. Kputnyeckuii paguyc myselppka Rxp  (3apopsliiia
napoo6pazoBanus). @opmyna ToMrcoHa, 1151 KpUTUIECKOTO paguyca My3bIpbka RKp OT BeTMUMHBI
neperpeBa >KUAKOCTH. MeractabunbHocTh. T, s-; P, V-; P, t- AuarpamMmsl JUisi METacTaOMIIbHBIX
COCTOSIHUHM (TmeperpeTast XKHJIKOCTb, MEpPEOXJaXICHHbIN mnap). JlocTikeHne MeTacTaOuIbLHOTIO
COCTOSTHUSI B M300apHUECKHMX, M30TEPMHYECKMX M M309HTPONHBIX mporeccax (p, t, s = const).
IlepecshlieHne napa, IEPErpeB KUAKOCTH, IEPEOXIIaXKIeHUE Napa. Pacuér comnen Bo BIaXXHOM Mape.
h-s- auarpamMma st MeTacTabMIBHOTO cOCTOsIHUS. 30Ha Buibcona. MeTacTtaOuiibHOE COCTOSIHUE.
CnuHopane, OuHonans. Ban-gep-Baanbc. OtpunaTenpHble 3HAUEHUS JABIECHUS JKUIKOCTH —
paCTSIHYThI€ COCTOSTHUS )KUJIKOCTH.

3.2. MarueTuku

Margernkn. Pusndeckue BeIWYHWHEI, OIMCHEIBAIOIINE MATrHUTHBIE SBJIECHUS. BeIIecTBO B
MarHuTHOM Tione. Ilpupoma BO3HHUKHOBEHHS COOCTBEHHOTO MArHMTHOTO TIONIsE B BEIIECTBE.
[Tpemeccuss BEKTOPOB  OpPOHWTAIBHBIX MAarHUTHBIX MOMEHTOB  JJIGKTPOHOB, COOCTBCHHBIN
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OpOMTANbHBI MAarHUTHBI MOMEHT aroOMa, CIWHOBBI MAarHUTHBII MOMEHT 3JEKTPOHA.
JlnamarHeTuky, mapaMarHeTHKH, ¢GeppoMarHeTHkud. TemmepaTypHas 3aBUCHUMOCTh yIEIbHOU
MarHUTHOM BOCHPHUUMYMBOCTH K OT TemmepaTypsl. [ paduku HaMarHWYeHHOCTh — HANPSKEHHOCTh
(J - Hm); mMaruuTHas MHIYKIUS — HanpsbkeHHOCTh (B - Hm); MarHuTHas BOCIIPUUMYHUBOCTD —
HanpspkeHHOCTh (kK - Hm); MarHuTHast BocnpuuMuuBocTh — TeMieparypa (k - T) nnsa nua, napa,
dbeppomarnetukoB. Dopmynel Kroopu (umeanbHbiii mapamaranetnk) W Kiopum — Beiica s
napamaraeTukoB. Temmneparypa Kropu mns ¢geppomarHernkoB. KospuuTuBHas cuia, ocTaTOYHAs
HAMarHUYeHHOCTh, TUCTepe3uc. TepMoIMHAMUYECKHE COOTHOILIEHUs A MarHeTHMKoB. Pabora,
coBepIIaeMass MarHUTHBIM TIOJIEM IpPU YBEITUYEHUH HAMarHWYEHHOCTH MAarHETHKa. 3aBUCHUMOCTD
BHYTPEHHEH SHEpruM U (M30XOpO — HM30TEpMHYECKas cucTemMa) W o00OIIeHHas SHTajabnus h*
(1300apo — U30TEPMUYECKAsE CUCTEMA) OT MAarHUTHOTO 1oJisi. COOTHOIIECHHUS TSl AMAMarHETUKOB U
napaMarHeTMkoB. TemioeMKOocTh MarHeTHKoB. COOTHOLIEHHE Ui HU300apHOM TEMI0eMKOCTH
cp,Hm-cp,j. [lnamarneTuku, uaeaabHble TapaMarHETUKH. 3aBUCUMOCTh TETNIOEMKOCTH MarHeTHKa
(Ocp,Hm/0Hm)p, T ot mapameTpoB mojsi. /lnamarHeTuku, rmapaMarHeTukd. MHTerpan BhIpakeHUs
cp,Hm(p,T,Hm)- cp(p,T) mo muddepeHnmany HanpspkKeHHOCTH B H300ap0 — H30TEPMHUYECKHX
yenoBusix. Uuterpan cp,j(p,T,Hm)- cp(p,T) no nuddepennmany ynenpbHO HaMarHM4eHHOCTH B
n300apo — HM30TEPMHUECKUX YychnoBuUsAX. M3oTepMuueckuii mpoiiecc B MarHeTukax. M3MmeHnenmue
sHTponuH. Termno u padota B mporecce. Iuamarneruku. [lapamaraeruku. Ilponecc HvM=const B
marHeTuke. T-s 1guarpaMma Ui TapaMarHETHKOB. MAarHMTOKaJOpHUYECKHH APQexT B
napamarHetuke. Anuabatueiii mponecc (OT/0OHm)p,s. AnmabatHoe pa3marHuuuBanue. OreHka
TEMIEPATypbl, JOCTUTHYTOM Mpu pa3MarHuuumBaHuu ooOpasua. [loctuxenne T = 0,001 K ¢
noMouiplo  3Toro  3ddexra. OKCIEPUMEHTAIbHBIE YCTAHOBKHM C  OJHOCTYNEHYAaThHIM U
JBYXCTYICHYATHIM pa3MarHn4uBanueM. L{UKIT X0moIMIIbHOM MaIIMHBL, UCTIONIB3YIOMIEeH aanabaTHoe
pa3MarHuYMBaHuUe.

4. ¥Ypasuenus cocmosanus. 1as, AHCUOKOCHIb 8 NOJIE CUL MSICECU

4.1. YpaBHEeHUs COCTOSIHUS

VYpaBHeHust cocTosiHus Uil uncThiX BemiecTB: BupmanbHoe YC. Ilorenuman Jlennapna —
Ixonca u=4eg*[(c/r)12—(o/r)6]. KyOmueckue ypaBHeHHsI cocTosHUS. Ban-nep-BaambcoBckoe
ypaBHeHue cocrosiHug (n+3/0”2)(3w—1) = 8t. VYpaBHenue cocrosHus Pemmx- Ksonra
(p+a/v/(v+b)/T~1/2)(v—b)=RT. YpasHenue coctosiaue Jlu- Kecnepa. [IpuHIIUI COOTBETCTBEHHBIX
COCTOSIHUH. [IpuBeneHHBIE  ITapaMeTpBl. be3pasmepHble  KOMOMHAIMM  [apamMeTpOB.
MHoronapameTpuuecKkoe ypaBHEHHE COOTBETCTBEHHOTO cocTosiHUS. [IpeoOpazoBanust momooOus.
TepMoguHamMu4eckoe nogooue. Hopmanbnsie (HEeaccoMMPOBAHHEIE) JKUAJIKOCTH.
OnHomapaMeTpHuyecKoe YypaBHEHHE COOTBETCTBEHHOTO COCTOSIHMS. AIIGHTpUUYECKHH (akTop
[Mutnepa op = lg (ns(t))—1 nnusa t = 0,7. YpaBHEHHUs COCTOSIHUS JUIsl Ta30BbIX cMeceil. MoibHbIE U
MaccoBble JI0JM (KOHIEHTpauun). MneansHelil ra3. YpaBHenus Jlansrona, Amara. Kanopuueckue
cBoiicTBa, 3HTponud. ['paduku 3aBUCHMOCTH BEIWYMH OMHAPHOM CHCTEMBbI OT KOHLIEHTpPALUH.
Bupunanbnoe ypaBHenue cocrosiHusia (12 = (glee2)*1/2; ol12 = (cl+c2)/2). IlpaBuna
KOMOMHMpoOBaHUs. YpaBHeHue Pemnuxa- Konra ans cmeceil. Teopus momoOust anst cmecei.
[TpyHIMII COOTBETCTBEHHBIX COCTOSHUN a1 cMeced. [lceBnokpuTHuecKkne mnapaMeTpbl CMECH.
[Tapamerp amnentpuunoctu (Ilutnepa). Ypasuenue Jlu- Kecnmepa. IlapuumanbHbie BEIMYUHEL.
OpHoponHas ¢QyHkuss m- creneHu. Teopema Diinepa. VYpaBuenume I'nu66ca — [lrorema.
['padmyeckas uHTEepHpeTanusi MapUUAIbHON BETWYHHBI, METOJ OTPE3KOB. leanbHBIN pacTBOP.
Brimonnenue 3akona Amara Juist Hero. 3akoH Payns. DHranbnus cMmecu. MHTerpanbHas (MojibHas)
TEIUIOTa CMELIEHUs, W30bITOYHAs SHTAIbMMs, SHTAIbNUA oOpa3zoBaHHUs pacTBopa. [lapruanbHas
(MoyibHAs) TemyioTa cMerleHus, AuddepeHnmanbHas TerioTa CMEIeHHs, U30bITOYHAs SHTAJIBITUS
KOMIIOHEHTa  pacTBopa. MeToq  oTpe3koB.  YcioBue  ($a3oBOro  paBHOBECHS s
MHOTOKOMIIOHEHTHOW CUCTeMBI. Y paBHeHue [ nbbca.
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4.2. T'"a3, ’KUJIKOCTH B I10JI€ CHJI TSKECTH

['a3, XKUAKOCTH B TMOJIE CUJ TSXKECTH (B TOJE TATOTEHHUSI) — pacueTHble COOTHOILIEHUS.
N3mepenue kputnueckoro oobema. bapomerpudeckas dopmyna ains T=const, T=T0+bez (b = -6,5
K/xm). U3menenune suTanbpnuu ¢ BeicoTor. ['pamuenTt temnepatypsl B Tponiocepe. Tpomochepa (0-
11 xm), crpatocdepa (11-25 xkm). I3meHeHne TeMieparypbl KUIIEHHS dKUIAKOCTH C BBICOTOH..

3.3. TeMbl NpaKTHYECKUX 3AHATHI
1. Pacder Temneparypbl KUIIEHUS KUIKOCTH OT BBICOTHI HaJl YPOBHEM 3€MJIM B IIpeseiax
crpatocdepsr.;
2. Onpenencuane 3(h(HEKTHBHOCTH XOJOAMILHOTO IUKJIA C UCTIOJIH30BAHUEM auabaTHOTO
pa3MarHMYMBaHUA MapaMarHeTHKa. ;
3. UneanbHo- ra3oBbie CMECH, pacueT TEPMOJIMHAMUUECKIX CBOMCTB HaeanbHOro rasa (1
4ac).;
4. Pacuét TeruioBoro 3¢ ¢exra peakiu Mo MEKTPHUECKUM CBOHCTBAM I'ajIbBAHHUECKOTO
anementa. OnpeseneHne TepPMOAMHAMUYECKUX CBOMCTB T'aJIbBAHUYECKOTO 3JIEMEHTA T10 €T0
ANEKTPUYECKUM TTapaMeTpaM U Ha00OpOoT.;
5. Xapaktepuctuueckue pyHKINHU, XapaKTEPUCTUIECKUE TapaMeTphl. ;
6. IloBepxHOCTHBIE siBIIeHUS. PacdeTsl TeToBbIX AP PEKTOB N3MEHEHHS CBOOOTHOM
MOBEPXHOCTU cucTeMbl. OnpeeneHne pa3auins B JaBiIeHUU (a3, HaXOqIIMUXCS B
paBHOBECHUH, TP UCKPUBJIICHUN Mek(azHOM moBepxHOCcTH. OmpeesieHue MepeckIuieHns napa
(meperpeBa >KMJIKOCTH) JUIsl TOTYYEHHSI BEPOSITHOCTHOTO 3HAUEHUSI KPUTHUECKOTO pajnyca
cepruvecKoil Karmi — 3apo/Iblia KOHISHCAUH (CPEpUIecKOTo IMy3bIps — 3apObIIa
KHUTICHHS). ;
7. Pacuér cTeneHu quccouranuy, MOJIbHON KOHIIEHTPAUs CXOIHbBIX BEUIECTB U MIPOYKTOB
peakuuu 1 peakuuu guccouuanuu moiiekyiasl H20 na H2 u O2 g 3ananHoi
TEMIEPATYpHL.;
8. Pacuer TepMOIMHAMUYECKUX CBOMCTB YHCTHIX KOMIIOHEHTOB M CMecel 10 KyOHMUeCKUM
YPaBHEHUSM COCTOSIHUS.;
9. Pacuer TeroBoro > QexTa peakuuu npu cranaapTHoit remnepatype (25°C).
CooTHo11eHHEe MeXly TETIOBBIMU 3 (eKTaMu n300apo — U30TEPMUIECKON U U30X0PO —
U30TePMHUECKON peaklusaMu. Borancnenue TemnoBoro s pexra peakiuy npu 100
temneparype. Onpesenenre KOHCTaHT PaBHOBECHUSI XUMUUECKON PEaKIIHH. .

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

Texywuu koumpoas (TK)

1. Koncynpranuu HampapieHbl Ha MOJIyY€HHUE WHAUBUAYAIBHOTO 33a[aHUS JJI BBHIIOJHEHUS
KOHTPOJIBHBIX MEpONpUsITHi 1o paszzneny "IIpocTeie M clIOXKHBIE TEPMOAMHAMHUYECKHE
CUCTEMBI"

2. KoHcynbranuu HampapieHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/aHUs ISl BHIIIOJHEHHUS
KOHTPOJIBHBIX MEPONPUATUI MO pasneny "MaeanpHbiil ra3. XuMu4yeckas TEpMOJAMHAMUKA.
I'anpBaHnyeckue 3neMeHTH"

3. Koncynpranum HampaBieHbl Ha MMOJyYeHHE WHIWBHIYaTbHOTO 33JaHHS JUIS BBITIOJTHEHUS
KOHTPOJIbHBIX MEpONpuATHi 10 pa3aeny "[loBepxHOCTHBIE iBIEHUSA. MarneTuku"

. KoHcynpranyuu HampapiieHbl Ha MOJTYYEHUE WHIMBHUIYAIBHOTO 33JaHUS JUIS BBITOJIHEHUS

4. Komucy ya Y
KOHTPOJIbHBIX MEPONPUATUI 1O pa3feny "YpaBHEHHUS COCTOSHUSA. 1'a3, KUAKOCTb B MOJE
CHJI TSDKECTH"

13



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena
JUCUUILIMHEI (B

O1neHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Kongrl
JUCLUIIIINHE COOTBETCTBUU C
MHUKAaTOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1]12]3]4
3HaTh:
OCHOBHBIE METO/IbI CO3/1aHUSI YPABHEHHI COCTOSTHUSA KonTponbnas padora/«O0paTumble raJbBaHUYECKUE
JUId pacueTa TEPMOJIMHAMUYECKUX [TapaMETPOB YUCTBIX 3JIEMEHTBI U MarHUTHBIE cucTeMBl. [IoBepXHOCTHBIE
BEILIECTB U UX CMECEH JJIsI UH)KEHEPHBIX NPUII0KEHHUI; N-1nk-4 + | siBJE€HUA. YpaBHEHUSI COCTOSAHUS U TEPMOANHAMUYECKUE
aHaJIN3 TEPMOJUHAMUYECKHUX CHUCTEM B CBOMCTBA BEILECTB B MOJIE CUJIBI TSKECTH)
METacTaOUIHLHOM COCTOSTHUU, B MOJIE TSKECTH
MaremaTruyecKkuii anmnapar I CIIOAKHBIX VT-Lica + KonrpossHast pabora/"XapakrepucTudeckue GpyHKIHH.
TEPMOJMHAMUYECKUX CUCTEM; ' Pacuer repmomHammudeckux QyHKIu."
TepMonnHaMuyecKuil aHaIu3 XUMUYECKH KonTtponsHast padbora/«O0paTumbie TralbBaHUYECKHE
pearupyroumx CucTeM, 00paTUMBIX T'allbBAaHUYECKUX 3JIEMEHThI U MarHUTHBIE cUcTeMbI. [IoBepXHOCTHBIE
AJIEMEHTOB, MArHUTHBIX CUCTEM; CLIOCOOBI TTOTyYCHHS SIBIICHUS. Y paBHEHHUS COCTOSIHUS U TEPMOJIMHAMUYECKHE
CBEPXHHU3KHUX TEMIIEPATYp; CBOMCTBA BEILECTB B MOJIE CUIIBI TSKECTH
V-1 + Pacuerno-rpaduueckas padora/"Pacuer
TEPMOAMHAMUYECKHUX MapaMETPOB AUCCOLUUPYIOLINX
ra3oB IpU BBICOKUX TemrepaTypax"
KonTtponbHas pabora/"Pacuer TepmoiuHaMUYECKIX
CBOICTB U KOHCTaHT PAaBHOBECUS CMECEHN MJICATbHBIX
ra3zon"
Ymersb:
PaccunThiBaTh TEpMOJIMHAMUYECKUX CBOMCTB CJIIOKHBIX Kontponbras padota/«O0paTuMble rabBaHHUYECKUE
TEPMOJUHAMHYECKUX CUCTEM VT-1iics + 2JIEMEHTHI U MarHUTHBIE cUcTeMBL. [loBEepXHOCTHBIE
SBJICHUS. Y paBHEHUS COCTOSIHUS U TEPMOJUHAMHYECKHE
CBOMCTBA BELIECTB B MOJIE CUIIBI TSKECTHY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanm3zanuu: bunersl (MMCEMEHHBIN OMPOC)
1. "Pacuer TepMOIMHAMUYECKUX CBOMCTB U KOHCTAHT PAaBHOBECHS CMECEN MJCAIbHBIX I'a30B"
(KonTpoawsHas pabora)
2. "Xapakrepuctuueckue pynkuuu. Pacuer tepmonunamuyeckux ¢pynkuuii." (Kontponpnas
pabora)
3. «Ob6paTuMble raTbBAaHUYECKUE 3JIEMEHTHI 1 MArHUTHBIE CUCTEMBL. Il0BEepXHOCTHBIE SIBICHUSI.
VYpaBHEHMsI COCTOSIHUS U TEPMOJAMHAMUYECKUE CBOMCTBA BEIIECTB B I10JI€ CUJIbI TSXKECTH
(KontponpHas pabota)

Dopma peanuszauuu: ITucbmenHas padora
1. "PacueTr TepMOIMHAMUYECKUX [TAPAMETPOB TUCCOLUUPYIOIIUX ra30B IIPU BHICOKUX
temneparypax" (Pacuetno-rpaduueckas paboTa)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE

Oxzamen (Cemecmp Ne2)
HroroBas onenka ckiaabiBaercs: 0,6%bamn texymero koutpois + 0,4*¥0aym mpoOMEXYTOYHOTO
KOHTPOJIS

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kupunnun, B. A. TexHuueckast TepMO/IMHaMUKa : yU€OHUK JJIs1 BY30B 110 HAIIPABJIECHUIO
"Tenmosnepreruka" / B. A. Kupunun, B. B. Ceiues, A. E. Hleinmun. — 6-e u3a., nepepad. u 1011
— M. : U3parensckuii oM MOU, 2017. — 502 ¢. — ISBN 978-5-383-00939-0.;

2. Corues, B. B. Cnoxnbie Tepmonunamudeckue cucremsl / B. B. Cerues. — 5-e uz., gom. — M. :
Uz narenscknii nom MOU, 2009. — 296 ¢. — ISBN 978-5-383-00418-0.;

3. baxxun, H. M. TepmoauHaMuka a1 XMMHUKOB : y4eOHUK Il By30B IO CHIEMaIbHOCTH " XuMus'"
/ H. M. baxwun, B. A. Banuenko, B. H. [Tapmon. — 2-¢ u3., nepepad. u gom. — M. : Xumus, 2004.
—416 c. — (YueOHUKHU U yueOHOE MTOCOOUS AJIsi CTYJEHTOB BBICIIMX y4eOHBIX 3aBeneHuit). — ISBN
5-9819005-7-X.;

4. KoposuH, H. B. ToruMBHbIE 3JIEMEHTHI U 3JIEKTPOXUMHUYECKHE dHeproycranoBku / H. B.
KoposuH. — M. : M3a-Bo MBOU, 2005. — 280 c. — ISBN 5-7046-1185-0.;

5. Cxpunos, B. I1. MeractabunbHas xkuakocts / B. I1. Ckpunos. — M. : Hayka, 1972. - 312 c.;

6. Kupunnun, B. A. Tepmonunamuka pactsopos / B. A. Kupwinun, A. E. Hlelngmun, 3. 3.
[nunbpaiin. — 2-e uza. — M. : Dueprus, 1980. — 288 c.;
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7. Kapanerbstai, M. X. Xumuueckasi TEpMOAMHAMUKA : yueOHOE 1ocoOue A1l XUMUYECKUX
crienanbHOCcTel By30B / M. X. Kapanetssnil. — 3-e uzn.,nepepad. u gom. — M. : Xumus, 1975. —
584 c.;

8. Pun, P. CBolicTBa ra3oB M )KUIKOCTEH : (OmpeeeHue U Koppeisius) : nep. ¢ auri. / P. Pun, T.
[Mepsyn ; IlepeBoauuk b. U. Cokomnos, E. . Hoptman. — JI. : Xumus, 1971. — 702 c.;

9. TepMoIMHAMHYECKUE CBOMCTBA MHAUBUIYAIbHBIX BemlecTB. B 4-x 1. T.1. "Onementst O, H (D,
T), F, Cl, Br, I, He, Ne, Ar, Kr, Xe, Rn, S, N, P u ux coequaenust" Ku.2. TaOmuis
TEPMOJIMHAMHYECKUX CBOMCTB : cipaBouHoe uzganue / JI. B. I'ypsuy, [u ap.], Akan. nayk CCCP.
WH-T BBICOKUX TemIieparyp, ['oc. MH-T. MpUKIAAHOH XuMuH ; oTB. pea. B. I1. I'mymiko. — 3-e u3z.,
nepepad. u pacmuper. — M. : Hayka, 1978. — 328 ¢.;

10. TepmoguHaMUYECKHe CBOMCTBA HHAUBHIyalbHBIX BemiecTB. B 4-x T. T.2. "Onements! C, Si, Ge,
Sn, Pb 1 ux coequnenus" Ku.2. TaGauiel TepMOAMHAMUYECKUX CBOMCTB : CIIPAaBOYHOE U3JIaHHE /
JI. B. I'ypBuy, [u np.], Axan. Hayk CCCP. H-T BbICOKUX TeMneparyp, I'oc. MH-T. npukiIaaHon
XUMUH ; oTB. pen. B. I1. I'mymiko. — 3-e u3n., nepepal. u pacmuped. — M. : Hayka, 1979. — 344 ¢.;
11. 3amaun o XMMUYECKOH TepMOAMHAMUKE ;| Y4eOHOE TOCOOHUE I BY30B IO CHEIHATBLHOCTH
011000 "Xumus" / B. C. My3bIKaHTOB, U Jp. — 2-€ u3., ucap. — M. : Xumus, 2004. — 120 c. —
ISBN 5-9810900-2-2.;

12. Cymm, b. JI. ®usuko-xuMudeckue ocHOBbI cMaunBaHus U pactekanus / b. 1. Cymwm, 1O. B.
['opronoB. — M. : Xumus, 1976. — 231 c.;

13. Ono, C. MonekynsipHasi TeOpUs IOBEPXHOCTHOTO HATSKEHUS B KHUAKOCTSX : miep. ¢ anri. / C.
Omno, C. Konno. — M. : U31-Bo nHOCTpaHHO# JIUT., 1963. — 291 c.;

14. Tennodusuveckre CBONCTBA KUIKOCTEH B MeTacTabunbHOM coctosinuu / B. I1. Ckpumnos, u np.
— M. : Atromusnar, 1980. — 208 c.;

15. Kapanetssanu, M. X. [IpuMeps! u 3aaun 10 XUMHUYECKON TEPMOJAMHAMUKE : yueOHOe mocodue
JUTSE XAMUKO-TEXHOJIOTUIECKHUX CIEIHAILHOCTCH THEBHBIX, BEUSPHHUX U 3a0YHBIX (DaKyJIbTETOB
By30B / M. X. Kapanerssauu. — 3-e uza. — M. : PocBy3usnar, 1963. — 326 c.;

16. baxun, H. M. Tepmoannamuka Juist XuMuKoB : yueOnuk / H. M. baxun, B. H. ITapmon. —
Cankr-IlerepOypr : Jlanb, 2019. — 612 c. — (Yuebuuku 11 By30B. CrieruanbHast JuTeparypa). —
ISBN 978-5-8114-3917-1.;

17. Kupunnun B.A. , CeiueB B.B. , llleiingnun A.E. - "Texnuueckas tepMmoauHamMuKa',
W3narensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (496 c.)
http://e.lanbook.com/books/element.php?pll_id=72305;

18. baxxun H. M.,ITapmon B. H.- "Tepmonunamuka ans xumukoB", U3narensctBo: "Jlanp", CaHKT-
[TerepOypr, 2019 - (612 c.)

https://e.lanbook.com/book/121454;

19. l'mpmipensaep, x. MonekynsipHas Teopus ra3oB u xxuakocreit / k. ['upmdensaep, Y.
Keptucc, P. bepa. — M. : I3a1-Bo nuHoctpanHoi iut., 1961. — 929 c..

5.2 JIu1eH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe odecneyeHne:
1. Office / Poccuiickuii makeT 0pUCHBIX MPOTrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. SmathStudio.

5.3 UnTepHeT-pecypchbl, BKiIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC "YHuBepcuTerckasi 0ud/1M0OTEKa OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjiekTpoHHasi 6udamorexa - https://elibrary.ru/

3. baza nanasix BUHUTH online - http://www.viniti.ru/

4. Ba3za naHHbIX )KypHasoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/

5. DaeKTpoHHBIE pecypchl M3aaTelbcTBa Springer - https:/link.springer.com/
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6. ba3za nannbix Web of Science - http://webofscience.com/

7. ba3za mannbix Scopus - http://www.scopus.com

8. HannoHasibHasi 3JIeKTPOHHAs1 oubmoTeKa - https://rusneb.ru/
9. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeeHus

Homep ayauropumn,
HaMMEHOBaHUe

OcHalenue

Y4eOHble ay1uTOpun
U1 IPOBEJICHUS
JICKUMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

A-407, Yuebnas
aynutopus "A"

napTa, rmapra co CKaMbei, CTEJUIaX, CTOJ
MpenoaaBaTeisi, CTyJ, BellajiKa JIJIsl OJI€KIbI,
JIOCKa MeJIoBasl, JOCKa MarHUTHas

Y4eOHble ay1uTOpun
JUTSI IPOBEICHUS
MPAKTUYECKHUX 3aHATUH,
KP u KIIT

A-407, Yuebnas
aynutopus "A"

napTa, rmapra co CKaMbei, CTEJUIaX, CTOJ
MpenoaaBaTeisi, CTyJ, BelIajKa JIJIsl OJI€KIbI,
JIOCKa MeJIoBasl, JOCKa MarHUTHas

Y4eOHble ayIuTOpUN
JUTSI IPOBEICHUS

A-407, YueOHas
ayautopus "A"

napTa, rmapra co CKaMbei, CTEJIaX, CTOJ
MIPErno/1aBaTesis, CTyJI, BeIaaKa JUIsl OJEHKIbl,

MIPOMEKYTOUHOU JIOCKa MEJI0Basl, JOCKa MarHUTHas
aTTecTaluu
ITomereHus s HTB-303, JleknuoHHas CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSTCILHOM ayAUTOpHUs MMMCHMCHHBIM, BEIIAJIKA IS OJCHKIbI,
paboThl KOMIIBIOTEPHAs CETh C BbIX0JIOM B MHTEpHET,

KOMITIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHIULIMOHED

ITomemntenus miis
KOHCYJIbTUPOBAHMS

B-209/7, Kabunet
COTPYIHHUKOB Kad.
"TOT"

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJ, CTYJ, KA I JOKYMEHTOB,
KOMIIBIOTCPHAA CCTh C BBIXOJ0OM B I/IHTepHCT,
KOMIIBIOTEP MEePCOHATIBHBIN, TPUHTED,
KOHJUITUOHED

ITomewmenus s
XpaHEHUs
o0opymoBaHus U
y4e0HOT0 UHBEHTaps

B-417, Ilomemenue
y4eOHO-
BCIIOMOTATENILHOTO
nepconana kad. "TOT"

Kpecio pabouee, pabodyee MECTO COTPYAHUKA,
CTOJI, CTYJI, KA A5 JOKYMEHTOB, MKad A
XpaHCHUsI UHBEHTAPSI, KOMITBIOTEPHAS CETh C
BBIXOZIOM B IHTEpHET, JOCKa MapKepHasi,
MHOTO()YHKIIHOHAIIbHBIN IIEHTP, KOMITBIOTEP
IIEPCOHAJIBHBIN, TPUHTEP, KOHIUIIMOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CHGHI‘J’I&BBI TCPMOINHAMUKU

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 "Xapakrepuctuueckue Gpynkiuu. Pacuer repmoaumHamudeckux ¢pyHkuuid." (KonTponsHas
pabora)

KM-2 "Pacuer TepMOIMHAMHUYECKHX CBOWCTB M KOHCTAHT PABHOBECHS CMECEH MICaIbHBIX Ta30B'
(KontpomnpsHas pabora)

KM-3 "Pacuer TepMoauHAMHYECKHX MapaMeTPOB JUCCOLUUPYIOLIUX ra30B MPU BHICOKUX
temneparypax" (PacuerHo-rpaduueckas padota)

KM-4 «OO0patumMble ralbBaHHYECKHUE AIEMEHThI U MArHUTHBIE CUCTEMBI. [I0BEpXHOCTHBIE SIBJICHUS.
YpaBHEHUS COCTOSTHUS U TEPMOJIMHAMHYECKUE CBOMCTBA BEIIECTB B MOJIE CHIIBI TSKECTH
(KonTpoabpHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Munexc KM- | KM- | KM- | KM-
Howmep Pasgen nucHuIuinHel KM: 1 2 3 4
pasjena Henens 4 8 12 16
KM:
1 [TpocThie U CIIOKHBIE TEPMOIUHAMUICCKUE CHCTEMBI
1.1 [TpocTeie U CIIOKHBIE TEPMOIUHAMUYECKHE CHCTEMBI +
2 WNneanbHblii ra3. XuMuuecKkas TEpMOJIUHAMUKA.
[ayibBaHUYECKHE DIIEMEHTHI
2.1 W neanbHblii ra3 + + +
2.2 Xumuueckasi TEpMOJIMHAMHKA + + +
2.3 I'anpBaHMYeCKUE DIIEMEHTEI + + +
3 [ToBepxHOCTHBIE SIBJIEHUSI. MarHeTHKU
3.1 [ToBepXHOCTHEIC SIBIICHUS +
3.2 MaraeTuku +
4 YpaBHeHus coctostHud. ['a3, )KUAKOCTh B MOJIE CUTT
TSDKECTH
4.1 YpaBHEHHUSI COCTOSTHUSA +
4.2 I"a3, )KUIKOCTH B MOJIE CUJI TSHKECTH +
Bec KM, %: | 20 20 35 25

19



20



