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AHHOTALIUSA
paGoueii nporpaMMbl y4eOHOH AUCHUIINHBI
b.1.B./1B.01.01. TEPMOJANHAMMUKU KOHAEHCHUPOBAHHBIX CPE/]
Hanpasyenue noarorosku marucrparypsl 03.04.02 ®@uzuka

Leab n3yyeHust JMCHUITHHBI

HenssMu ocBoeHust TUCHMIUIAHBI « TepMOIMHAMUKY KOHJEHCUPOBAHHBIX CPEI» SIBISIIOTCA
npuoOpeTeHUe CTyJeHTaMU Kak (yHJaMEHTAIbHBIX 3HAHUW OO0 OCHOBaxX OIHKCAHUS
PaBHOBECHBIX W HEPABHOBECHBIX CHCTEM Ha OCHOBE OOIIUX METOJOB TEPMOJWHAMUKH,
CTAaTHUCTUYECKOM MeXaHUKHM M (U3NYECKOM KHWHETUKH, TaK M HaBBIKM pEUICHUS U
UCCIICIOBAHMSI KOHKPETHBIX (U3MUYECKUX 3a7ad; WUCIOJIb30BAaHUS IIOJYYCHHBIX 3HAHUH B
BBICOKHX TE€XHOJIOTHSIX.

3/1ech paccMaTpUBAIOTCA OCHOBHBIE 3aKOHOMEPHOCTH, BbITeKatouue u3 |, 1. u I1l 3akonoB
TepMOAUHAMUKHU. JIEKIIMOHHBIM KypC U MPAKTHUECKUE 3aHSTHUS TOMOTYT YCTAaHOBHUTH CBS3b
MEXIy TepMOJIMHAMHYEeCKuMU BenuuuHamu. (Oco0oe BHHUMaHHME aKICHTHUPYETCS Ha
HEKOTOPBIX TEPMOJUHAMHUYECKHUX pacuerax, KOHIEHTpaluuu 1eheKToB B TBEPAbIX Tellax, a
TakKe Ha HHPOPMAIIUH, TTOTyICHHOW U3 TUArpaMM COCTOSTHHSI.

B pe3ynbrare u3yueHus: AUCUUIIINHBI CTYEHTBHI JIOJKHBI 3HATh:

1. moBeneHune TEPMOAMHAMUYECKHX BEJIMYMH TPHU BO3JACHCTBUM PA3IMUYHBIX BHEITHUX

(hakTopoB.
2. TIOBEICHHWE MATCPUAIIOB B PA3IMYHBIX YCIOBHUSAX, YTO JAa€T BO3MOXHOCTh H30CKATh
OIIMOOK, CBSI3aHHBIX C HE3HAHWEM TePMOJAMHAMUYECKUX (PAKTOPOB.

3. CTeneHb MPOTEKAHUS XUMHUYSCKON peakIny, PACCYNTATh KOHIICHTPALIUIO TEPEKTOB.

W3naraembrii  Kypc JaeT BO3MOXXHOCTh KOMOMHHMpPOBATb METOJBI  KJIACCHUECKOM
TEPMOJUHAMUKNA W CTATUCTUYCCKOW (PU3UKH, UYTO SBISCTCS TEPCICKTHBHBIM CPEICTBOM
MCCJIEI0BAHMS KPUCTAILIOB.

Mecro nucuuminunbl B ctpykrype OIIOII BO marucrparypsl
Hucuuninnna « TepMoarHaMKUKa KOHACHCUPOBAHHBIX CPEN» BXOAUT B MAKET NUCLUIIINH

omoka 1, dQopmupyronmx (QyHaaMeHTaaIbHOE 00pa30BaHUE MArvuCTPOB IO HAMPABICHUIO
03.04.02 dusuka. [Ipoduns «Dusuka MOTYNPOBOAHUKOBY». JUCIMIUIMHA H3ydaeTcs B 3
ceMecTpe.

B 1ab6n. 2.1 npuBeneHsl Ha3BaHUS MPEIMETOB U Pa3/IeIOB, KOTOPhIE HEOOXOANMO YCBOUTH
JUTSL U3YUYEHUS TUCHUTUTHHBI « TepMOAMHAMKKA KOH/IEHCUPOBAHHBIX CPEII».

Jucnunnuna «TepMoanHaMuka KOHACHCHPOBAHHBIX Cpe» SBJSETCS OCHOBHOM JUis
W3YYCHUS] TUCHUIUINH: «DU3UKUA TMOIYIPOBOJAHUKOB», «DU3NYECKHE OCHOBBI BaKyyMHOI
TeXHUKN», «OCHOBBI (PU3UKO-XUMUYECKOTO aHanm3ay, «Dusnka MoIynpoBOJHUKOBBIX
nprOOPOBY», KOTOPBIE YUTAIOTCS TTAPAIIISITFHO WK TIO3KE.

B Tabmn. 2.1, 2.2 mpuBeneHbl HA3BaHHS NPEIMETOB U Pa3JelIoB, KOTOPhIE HEOOX0IUMO
YCBOUTB JUTS N3YYEHUS TUCIUILINHEI « TepMoHaMuKa KOHICHCHPOBAHHBIX CPEID».

CBs3b AUCHUIIMHBI ¢ MPEAINCCTBYIOIIMMHU TUCHUIITIMHAMHA
H CPOKH UX U3YyUYCHUSHA

Tao6auua 2.1

I[I/ICLII/IHJII/IHBI, NpeaAMICCTBYIOUEC JUCHUIIIINHE <<TCpMOI[I/IHaMI/II(a
KOHICHCHUPOBAHHLIX CPEI»

1 | ByzoBckuii kypc ¢pusuku

2 | By3oBckuii MaTeMaTUKH
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Ces3b AUCHUTIIJIMHBI «TepMO)II/IHaMI/IKa KOHACHCUPOBAHHBLIX
cpea» Co CMEKHBIMU TUCHUTIVIMHAMHA

Taauua 2.2

JucuuruinHa Paznesnbl, 3HaHNE KOTOPBIX HEOOXOAUMO IIPU U3YyUEHUH

JUCIUILIMHBI
dusuka OcCHOBHBIE NTOCTYJIAThl U NOJOXKEHUS KBAHTOBOW TEOPUH; TYHHEbHBbIHI
KOHJICHCHPOBAHHOTO | 3QeKT; CTpPOCHHWE aToMa U CBs3b C MEPHOAMYECKONH CHUCTEMOM
COCTOSIHUSA 2JIeMeHTOB MeH/iesieeBa; BbICOKOTEMIIEpaTypHasi CBEPXIIPOBOIUMOCTh
U IIPOCTEUINE YCTPOMCTBA HA €€ OCHOBE

duznyeckue OcHOBBI ()M3KMKH BaKyyMa, TeJa; IPUHIUIIBI K METO/IbI €T0 MOTyYSHHS.

OcHoOBBI Bakyyma

Teopernueckne OCHOBBI (U3UKU IOJYNPOBOJAHUKOB, KBAHTOBBIC

dusnka OOBSICHEHUSI BCEX IPOLIECCOB IMPOUCXOASIIUX B HUX IPU BHELIHHUX
MOJYTIPOBOIHUKOB | Bo3aeicTBusax. Kmaccuukamusi TBepAbIX Ten Ha  METalIbl,
MOJIYIIPOBOJAHUKUA W JUAJIEKTPUKU; OCHOBHBIE  DIJIEKTPUYECKHE,
MAarHuTHBIE W ONTHYECKHE CBOMCTBA TBEPABIX TEJ, MEXAHU3MBI
IIPOTEKAHUs TOKAI0

OCHOBEBI (1)1/131/11(0- MGTOIH)I SKCIICPUMCHTAJIBHOTO  ITOJYUYCHUA U HCCICA0OBaHUA
XUMHNYCCKOI'O mapamMeTpoB n XaApaKTCPUCTHK MaTCpHajoB, TBepﬂOTeHBHOﬁ,
aHajlIn3a HaHOJ3JICKTPOHUKMU. Texmomorus MU3TOTOBJICHU A 9JICMCHTOB

3JIEKTPOHHOM TeXHUKU. OCHOBHBIE TEHJICHIIUU PA3BUTHS JICKTPOHHOMN
KOMITOHEHTHOM 0a3bl

3 3. Pe3yJabTaThl 0OCBOEHHS TUCHHUIJIHHBI (MOTYJIfA)
Taboauua 3.1.
KOI[ HaumeHnoBanue I/IHI[I/IKaTOp JOCTUKCHUA B pe3yJIbTaTeC OCBOCHU
KOMIICTCHIIN KOMIICTCHIINU KOMIICTCHIINU JUCHUITIIUHBI 06}/‘13}0 ﬂHﬁCﬂ:
" (3aKpennienHblll 3a OUCYUNTUHOUL)
OIllK-1 Nudopmanmonno- MK onki. 3naert

KOMMYHHKATHBHAA 3HaeT TEOPHUIO U OCHOBHBIC OCHOBHBIC 3dKOHOMCPHOCTHU
rpaMOTHOCTb MpPHU 3aKOHBI B 001aCTH XUMHYECKON
peICHUN €CTCCTBCHHOHAYYHbBIX TCPMOAUHAMUKHU,
HpO(i)eCCI/IOHaJ'IBHI)IX AUCHUIIIINH. XUMHNYCCKOC PAaBHOBCCUC,
3aa4 3aKOHOMCPHOCTHU

XUMHYIECKON KHNHCETHUKMU
CIOCOOBI BBIPa)KEHUS
COCTaBa pacTBOPOB;

MeeT
NJIK onki-2. Ymee
VMEET HMCHOIB30BATE NPOrHO3UPOBATHL PE3YJILTATEI

€CTECTBEHHO-HAyYHbIE 3HAHMS (busmxo-xuMidecKux
TIpH 0BBACHEHHHN IIPOLIECCOB, MPOTEKAKIINX B

9KCIIEPUMEHTOB, PELICHUS HOKHUBBIX CHCTEMAX,

L
MPO(ECCHORATBHBIX 3a/[aH. OINUPAsiCh Ha TEOPETUHECKUE
I0JIO’KEHHUS; HAYYHO

000CHOBBIBATH
HaOJII01aeMbIE SIBICHH,
MIPOU3BOIUTH (PU3UKOT
XUMUYECKUE U3MEPCHHS;
MPEJICTABIATh TaHHBI¢
AKCTIEPUMEHTAIIbHBIX
HUCCIEAOBAaHUN B BUE
rpaUKOB 1 TaOIHIL;
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MIPOM3BOIUTH Ha6J‘II-O£[|eHI/ISI

3a MPOTEKAHUEM
XHUMUYECKHX PEaKITHi

neaaTb 000CHOBAHHBIEC
BBIBO/IBI; IIPEACTABIATH

u

pe3yabTaThl SKCIEPUMEHTOB

1 HAOJIOIEHUN B BUI{

OKOHYATCJIbHOI'O ITPOTOKOJIA

HCCIICAOBAHN,
OIIK-4 Cnocoben NJIK orka-1 3naer
orpenensaTh chepy Bnaneer naBbikamu Opath OCHOBHBIE 3aKOHOMEPHOCTHU
BHCIPCHUA OTBCTCTBCHHOCTH 34 IIOCICACTBHA XUMHWYECKOM
PE3YIBTATOB HAYYHBIX CBOMIX PCILCHHH, KaCAIOLIHXCsI TEPMOIUHAMUKH,;

lICCJIeIOBAHUU B
0OJ1aCTH CBOEH
npodeccruoHaIbHOM
[eaTeIbHOCTH

npohecCuoHaTbHON AeSITENFHOCTH
YMeeT npuHUMATh PEIICHUs B
ctepe cBoeit mpodeccHoHATEHOM
JesITeTIbHOCTH, BHICKA3bIBAaTh, 000C-
HOBBIBAaTh U OTCTauBaTh CBOIO
MO3HIIMIO TI0 BOIIPOCaM,
KacaromuMcs mpoQeccuoOHaTbHOM
JIESITEIIbHOCTH.
DCOOHOCTD MPUMEHATH Ha MPAKTUKE
YMEHHSI U HaBBIKU B OpTaHU3aluu
MCCJIEIOBATEIILCKUX U TIPOEKTHBIX
paboT, crocoOeH CaMOCTOATEILHO
OpPraHU30BBIBATh U IPOBOAMTH
HayYHbIE UCCIICOBAHUS U
BHEJIPATH UX PE3YJIbTATHI B
Ka4yeCTBE YICHA WM PYKOBOIUTEIS
MaJIOTO KOJIJICKTHBA
/1K onkas-2
CrniocobeH K abCTpakTHOMY
MBILUICHHUIO, aHATTU3Y, CHHTE3Y
TOTOB K CAMOPAa3BHUTHIO,
camMopeann3alum, UCTIOIb30BaHHIO
TBOPYECKOTO MMOTEHIMANA JUIst
pelIeHus 3aaa4q
npohecCuoHaTbHON AEeITeIHLHOCTH;
CIOCOOEH MCTIOH30BaTh B
npohecCHoHaTBLHON ACSITETLHOCTH
yrayOneHHble pyHIaMeHTaTbHbIE
3HAHMS, IOJYyYEHHbIE B 00JIaCTH
¢busuku.
/1K onkas-3
CnocoOeH BRIOMpaTh el CBOCH
JeSATEILHOCTH U ITyTH UX
JOCTHYKEHHS, TIPOTHO3UPOBATh
IIOCJIEJICTBUS HAy4YHOH,
MPOU3BOJICTBEHHON 1 COLMAIbHOU
NeATeITbHOCTH, TIPUMEHSTh
COBPEMCHHBIC METO/IbI aHAITN3A,
00paboTKH ¥ MPEeACTaBICHUS
uHpOpMaLun B chepe
npodeccuoHabHOM AEATEIBHOCTH,
CTaBHTh U pEIIaTh 3a]a491, yMETh
CHCTEMHO aHAJIM3UPOBATh HAyYHBIC

XUMHUYCCKOC PABHOBECHUC,

3aKOHOMEPHOCTH
XUMHYECKON KUHETHUK
CIIOCOOBI BBIPAXKEHUS
COCTaBa PacTBOPOB;
Ymeer
MIPOTHO3HPOBATH Pe3y
(U3UKO-XMMHYECKHX

IIbTATbI

poueccoB, IPOTCKAKQIIUX B

HEXKHNBbBIX CUCTEMAX,

OIMHUpasdAChb HAa TCOPECTUNCCKUC

IIOJIOXKCHU A, Haquo
000CHOBBIBATH

Ha0JII01aeMEIC SIBJICHU,

MMPOU3BOJUTH (I)I/I3I/IKO
XUMHNYECCKNEC NU3MCPCH

MNpEACTABJIATD JAHHBIC

AKCIIEPUMEHTAIIbHBIX
HUCCICIOBAHUN B BUJE
rpaduKoB U TaOJIMIL;
IIPOU3BOIUTH HAOIO]
3a MPOTEKAHUEM
XUMHUYECKUX PEaKInH]
Jiel1aTh 000OCHOBAHHBI(
BBIBOJIBI; TIPEJICTABIST
pe3yIabTaThl SKCIEPUM
¥ HAOJIIOIEHH B BU/IS
OKOHYATENLHOI'0 MPOT
HCCIICOBAHMS;

Baageer
TEOPETUYECKOMN
HOJITOTOBKOM IJIs1
TJIAHUPOBAHUS U
MIPOBEACHUS
MIPUPOIOOXPaHHBIX

CHU S

u

Y
L

b
ICHTOB

OKOJIa

MEPOIPUATHI; OCHOBHBIMHU

METOJaMH UCCIIEI0BA]
COBPEMEHHOM IKOJIOTY
OCHOBHBIMH

T
I

3aKOHOMEPHOCTIMU (1)15131/11(0-
XMMHUYECKHX MPOIIECCPB.
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MpOOJIEMBI, TEHEPHPOBATH HOBBIE
WJEH U CO3/IaTh HOBOE 3HAHME.

CoaepxaHue JUCHUILIMHBI

Taboaunna 4

Homep
JIEKIM U

HaunmenoBaHmue pa3geiia U TEMbI JUCHUIIJINHBI

3

PA3JIEJI 1. OCHOBHBIE NIOHATHUA TEPMOANHAMUKHU

Tema 1.1. IlpenmeT TepMoIMHAMUKN KOHACHCUPOBAHHBIX cpell. [lepBoe
HAYaJo TePMOIMHAMUKU. BHYTpEHHSIS SHEPTUs UeabHOTO ra3a u TBEPIOTO
Tena. DHTAJIbIUS U €€ (PU3HNUECKUN CMBICT

Tema 1.2. TenmnoeMKOCTb IIpH IMOCTOSAHHOM OAaBJICHUH U o0beMe .

Tema 1.3. OOpatumble U  HeEOOpaTUMbIE, CaMOIIPOU3BOJILHBIC
HECaMOIIPOU3BOJIbHBIE  TEPMOJIMHAMUYECKHE Tporecchl. DPopMyIupoB
BTOPOTO Hauanaa TePMOJUHAMUKU

Tema 1.4. I3meHeHue sHTponuyU npu (pa3oBbIX MPEBpALCHUSIX. DHTPOMIHUS 11
HEoOpaTUMOM Ipoliecce

Tema 1.5. CBO6OI[H8.$I OHCPIrusa CUCTEMBI IIPU IMOCTOAHHOM o0beMe U JaBJICHY
CooTHolICHUS MECKAY HCKOTOPBIMU TCPMOJUHAMUYCCKUMHU BCIIMUYNHAMU

Tema 1.6. CratucTHueckas MHTEpHIpETalysl SHTPOIIUUA. DHTPOINS CMEIIEH
pacTBOPOB (KOH(UTYpAIMOHHAS). DHTPOIHS KOJIEOATEILHOTO JBMKCHUS

Tema 7. 3KCHepI/IMeHTaJIBH06 OMNPCACIICHUEC DHTAJIBIIMK U SHTPOIIUH. TpeT
Ha4aJl0 TCPMOAWMHAMUKN

Tema 8. TCpMOI[I/IHaMI/I‘ICCKI/Ie NOTCHOHAJIBI U PABHOBECUA B 3aKPBITBIX
3aKpPBITBIX CHCTCMAX. HOCTy.]'IaT IInanka wu CICACTBHUA TPETHEIo Ha4da
TEPMOIUHAMUKHU. TepMO)II/IHaMI/ILIeCKI/Ie IIOTCHIINAJIBI. CBs13b MCXKIY HUMHU, )
IMPON3BOAHBIC

Tema 9. Xumuueckuid MNOTEHIMAA. XHUMHYecKoe paBHoBecue. KoHcTaH]
XHMHYECKOTO pABHOBECHS

Tema 10. IloHsATMEe TEepMOIMHAMMYECKOTO CpOACTBAa. Mepa cpoacTBa |
['u606cy u 'enpMromnbily Berdrciienne mapyuaibHbIX MOJTBHBIX BETHYHH.

PA3JIEJI I1. PACTBOPBI

Tema 1. UneanbHbie pacTBopbl. Henneansubie pa30aBieHHbIE paCTBOPHI.

Tema 2. KoHueHTpanMoHHbIE pacTBOPHL. M30bITOUHBIE TEPMOIMHAMUYECK
BelIM4MHbL. KBazuxumuueckas TpakTOBKa pacTBOPOB

Tema 3. IIpuMeHeHnEe KBa3UXUMUYECKON TEOPUU K MI€ATIbHBIM U PETYJISPHH
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pactBopam. dDa3oBbIE pAaBHOBECUS

['u66ca — cocTaB aJisi ABYX KOMIIOHEHTHBIX CHCTEM

Tema 4. DHTpomnus IUIaBJIEHUS TMOJYINPOBOAHUKOB. Jlmarpamma sHeEpruu

AuarpamMma. I[I/IarpaMMa AJId KOHI'PYSHTHOI'O U MHKOHI'PYSHTHOTI'O ITJIABJICH
MeractabunpHas (aza. DMIOUPUYECKHUE COOTHOIICHUS, XapaKTEePU3YIOII
IBTEKTUYECKYIO TOUKY

8 8 Tema 5. dazoBeie mnpeBpaiieHus. da3oBbie MEpPexo/ibl MEPBOrO U BTOPOTO
pona. uarpammsl ¢a3oBOro paBHOBecHs (AuarpaMMbl cocTosiHus). [IpaBujio
¢a3 ['mb6ca

9 9 Tema 6. DOBrexTHueckas peakuus. [lepeTexThueckass peakuus. DBTETOUIHAS

s
nc

KPUBOH JIMKBHyca. PacTBOPUMOCTH KOMITOHEHTA B Pa3HbIX (hazax

10 10 Tema 7. YpaBHeHHE KPUBOW JMKBUIYyCa JJII HUIEATBHOrO pactBopa. Pacder

Tema 8. bunapusie cuctemsl snemenToB |l u V rpynn. CoGoanas sHepr
OuHapHbIX cucteM. CpaBHEHHE TUAarpaMM COCTOSTHUS Pa3IMYHOTO THIA

11 11 Tema 9. IlpumeHeHue nuarpaMM COCTOSIHUS JUJISl TIOJYUYEHUS MOHOKPHUCTAILI

pacTBOPUTEIISI HA MPOIECC KUAKOCTHOM SMUTAKCUI

OB

N TOHKUX IUICHOK TBEPABIX PaCTBOPOB. Bausaue IMOMJIOKKHK M MaTcpuayia

5. Oo0pa3oBaTte/ibHbIE TEXHOJOTUH
A.X. Marues. TepMoarHaMuKa MOJIYITPOBOJHUKOBOIO MaTepUajIoBeleHUs. YueOHoe mocooune
MarucTpoB cnenuagbHocTH «@Pusuka». - Marac:;, HWurl'y, 2021 223 c.: wun.66.
https://disk.yandex.ru/i/FBafHQC11tGn7A

6. Ilepeyenn pecypcoB HHOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEpHETY,
HEeO0XOAUMBIX VIS OCBOCHH S JUCIHUIJIMHBI (MOXYJISA)
Ha3Banue pecypca Ccblika/mocTyn
DnekTpoHHass OuOnmoreka onnaiiH «EmuHoe okHO K | http://window.edu.ru
00pa3oBaTeNLHBIM pecypcam»
«O06pa3zoBatenbHbIil pecypc Poccumny http://school-collection.edu.ru
denepanbHbIil 00pa30BaTeIbHBIN MOPTAT: Y4pekaeHus, | http://www.edu.ru
nporpammel, craiaaptsl, BY3b1, tectol EI'D, THA
denepanbHbIi HEHTP uHopmannonHo- | http://fcior.edu.ru
oOpa3oBatenbHBIX pecypcoB (PLIMOP)
Pycckas BupTyaibHasi On0IHOTEKA http://rvb.ru
ExxenenenpHuk Hayku W oOpasoBanus lOra Poccum | http://old.rsue.ru/Academy/Archive
«AxamemMus» ndex.htm
Hayunast anexktponHas Oubsiamnoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0ubnuoreuHas cucrema [PRbooks http://www.iprbookshop.ru
DeKTPOHHO-CIPABOYHAsI CHCTEMa TOKYMEHTOB B cdepe | http://www.informio.ru
oOpazoBanus «Mupopmmo»
Nudopmanmonno-npaBoBast cucrema «KoucynbTanT- | CeTeBast BepcHsi, JOCTyIHA CO B(
TLTIOCY KOMITBIOTEPOB B KOPIIOPATUBHOM Cf

Nurl'y

DIeKTPOHHO-0nOIoTeuHas cuctema «tOpai» https://www.biblio-online.ru

7. @opMBbI TEKYIIEr0 KOHTPOJIsI
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PaboTa Y AOCKH; KOHTPOJBHBIC, CAMOCTOATCIbHBIC pa6OTI>I.

8 DopMa NPOMEKYTOYHOT0 KOHTPOJISI - DK3aMEH

Pa3pa6orumk: 1.¢-M.H., npodeccop kadenpsr «Pusukay Martues A. X.




