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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

b1.0.21 TepmoaguHaMHUKa HEPABHOBECHBIX MPOIECCOB

1. Kog ¥ HaumMeHoOBaHMe HanpaBneHus nogrotosku/cneymnansbHocTu: 04.03.02 Xumuns,
dun3mnkKa n MexaHvka maTepuanos

2. NMpodunb noaroToBkK/cneuymanusauua: matepmanosegeHme n NHOYCTpuUs HaHOCUCTEM
3. KBanudwmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4eHuUA: oYHas

5. Kacbegpa, oTBevarowas 3a peanmsauuio gUCUMNNnHLIL: kKapeapa matepuanoseeHna u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenm nporpamMmmsbl. KOCTp}OKOB BI/IKTOp (De}J,OpOBVI‘-I, OOKTOP XMMUYECKUX HaYK,
OOUEHT

7. PexomeHaoBaHa: Hay4yHO-MeTOONYECKUM COBETOM XMMNYECKOTo dpakyrnbTeTa, MpoTokosn Ne
3 o1 19.03.2020

ommemku o NpoodreHUU 8HOCSIMCS 8PYHHYIO)

8. YuebHbIn roa: 2023-2024 CewmecTp(bl): 7



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Llenbto ocBoeHusi aucumnivHbl «TepmoaMHammka HepaBHOBECHbLIX MNPOLIECCOB» SABNSETCA
O3HaKOMSfleHMe CTyOQeHTOB C  COBPEMEHHbIM  NpeAcTaBfieHMeM O  TepMoguMHaMuke
HepaBHOBECHbIX HeobpaTUMbIX NPOLLECCOB U (POPMUPOBAHME HA €ro OCHOBE Hay4yHOro,
TBOPYECKOrO noaxoda K peLueHUIo MPakTUYeCcKUX 3aday, CBA3aHHbIX C HeCTauMoHapPHbIMM,
HepaBHOBECHLIMW MOTOKaMW BELLECTBA, 3HEPruM M 3apsga B OTKPbITbIX PU3MKO-XMMUYECKUX
cuctemax.

3apgavamu, peluaembiMm B npoLecce npenogaBaHnsa QUCUUNIIMHBI, SBSIOTCA:

nosly4eHMe 3HaHWN O COBPEMEHHbIX MEeTOLONOMMYeckuX HaydHbIX nogxogax, peanvsyembix B
HEepaBHOBECHOW TEPMOANHAMUKE N NPUMEHUMbIX K ONMMCaHMI0 BOMbLIOro KonmyecTsa (puU3nKo-
XUMNYECKMX NPOLIECCOB M ABNEHUN B NPUPOAE, TEXHMKE N NPOMbILLIIEHHOCTN;

N3y4YyeHne OCHOBHbIX 3aKOHOB W ypaBHEHUI HEPABHOBECHOW TEPMOANHAMUKN, NX 0BOCHOBAHUSA
N METOJ0B UCMONb30BaHUSA Mpu peLlleHnn (pyHaaMeHTanbHbIX U NPUKNagHbIX 3a4av;
dopMmnpoBaHNE YMEHUN NPUMEHEHNSA OCHOBHbIX COOTHOLLEHUA TEPMOANHAMUKMA HEOBPATUMbIX
NMPOLECCOB B TEOpuMM HepaBHOBECHbIX (pa3oBbIX MpeBpalleHUn U HEepaBHOBECHOrO
CTPYKTypoObpa3oBaHus;

npuodbpeTeHne HaBbIKOB MO WCMNOSb30BaHUIKD MNOJSTIYYEHHbIX 3HaHWA ANA  YCTaHOBMEHUS
OAHO3HAYHOW CBA3M MeXAy NOoToKamu prnanvecknx BeNnYmMH (Macchbl, 3HeEpruun, 3apsaga u T.4.) n
BHELLUHMMU CUNamMn, OEeNUCTBYIOLUMN Ha CUCTEMY, N MPUMEHEHUIO 3TUX HABbLIKOB AN peLlleHns
NPUKNagHbIX 3agay MatepuanoBeLeHUs;

O3HakoMneHue ByayLunx 6akanaBpoB C COBPEMEHHbLIMU AOCTMXKEHUAMM €CTECTBEHHbIX HayK,
TECHO CBSAA3aHHbIX C HEPaBHOBECHOW TEPMOANHAMUKOW: METOL0MNOMAMN HENNHENHON
AVHaMUKN, 0eTEPMUHUPOBAHHOMO Xaoca, Teopun caMmoopraHmsaumm, NpuknagHon CUHEPreTUKN.

10. MecTo yyebHOM AncuMNIUHbLI B cTpyKType OOI:

B1. YacTtb, hopmupyemas yyactHukamm obpasoBaTefibHbIX OTHOLLEHWMA.
AuncumnnuHa «TepmoguHammKa HepaBHOBECHbLIX NPOLECCOB» ABNAETCA 0b6a3aTensHOM
ANCUNNNNHOW BapMaTMBHOM YacTu. JucumnnmHa « TepmoanHammka HepaBHOBECHbIX
NpoLEeCCOB» ONUPAaETCH Ha cregyoLlime QUCUUNIIHbI:

[Jdunsunyeckas xmmus;

[JHeopraHn4yeckas xumus;

[JOpraHuyeckas xmmus;,

(dPusuka;

KuHeTuka cnHTesa TBepaoasHbIX MaTtepuanos
JXumMmundeckasa pusmka TBepLoro Tena.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUA MO AUCUUNNMHe/MOAYNIO (3HaHWUA, YMeHMUs,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMeTeHL MK
OlK- | CnocobeH OlK- | NcnonbayeT npwu 3HaTb: B6anaHcoBble ypaBHEHUS,
1 ncnonb3oBaTb npu 11 pelleHun 3agad XapakrepusyloLlue npoLuecchl nepeHoca Macchl,
peLleHnm 3apav npodeccuoHanbH | MMMynbca, 3Hepruu, 3apsga, sHTponun un T.4.;
npodeccrnoHasnibHoOn on NPUHUUN  JIOKaNbHOMO  TepMOAUHaAMUYECKOro
AesaTenbHoCTH OesTenbHOCTN Te | paBHOBECKS, ero 060CHOBaHWeE; 3aKOH
NOHVMaHune opeTnyeckue BO3pacTaHus 3HTpONUM B pesynbTarte
TEOpeTUYEeCKNX OCHOB OCHOBbI (pM3NKo- | HeoBpaTMMbIX MpoLeccoB, ero 06ocHOBaHWe;
XMMUW, PU3NKM XUMUN OCHOBHble 3aKOHbl, MOMNy4YeHHble B paMKax
mMaTepuanos n NonynpoBOAHNKO | NIMHENHON TepMoanHaMuKu HeobpaTnMbIX
MeXaHWKN MmaTepmnanos BblX MaTepuanoB | npoueccoB (Teopema Kiopn, COOTHOLLUEHUS
B3aMMHocTu OH3arepa);.

YMeTb: 3anucbiBaTb  CUCTEMY  YpPaBHEHWUH,
OMMCbIBAKOLLYD  COCTOSIHWE  HepaBHOBECHOM




CMIOWHON cpefbl; onpeaensTb NMOTOKA U CUIbl,
CyLLECTBYyKOLLME B HEpPaBHOBECHBIX CUCTEMAX,
nogpasgensitb X Ha CKansipHble, BEKTOPHbIE U
TEH30pHbIE; YCTaHaBNuBaTb CBA3M  MeXay
noTokamu 1 Cunamu; BblYUCIIATb NPOU3BOACTBO
QHTPONUU U AUCCUNALUN SHEPTUN B OTKPbITbIX
cucTemax, aHanu3npoBaTb UX 3BONIOLUIO;
Brnapets: TEPMUHOMOrMen B obnactn
TepMOAMHAMMKN HEPABHOBECHbLIX NPOLECCOB

OlK- | NcnonbayeT npu 3HaTb: OCHOBHbIE COBPEMEHHbIE
1.2. peLleHnmn 3agad METOAONOMMYECKNE N IKCNIEPUMEHTaNbHbIE
npodeccuoHanbH | MOAXOAbI K PELLEHMIO 3a4a4 TEPMOANHAMUKU
on HepaBHOBECHbIX MPOLECCOB;
JesTenbHoCTM Te | YMeTb: NCMOMb30BaTh Ha NPaKkTuke
opeTuyeckune COBpPEMEHHbIE NPeACTaBNeHNS HaykK O
OCHOBbI MaTepuanax, 0 BNUsiHUM MUKPO- U HaHO-
CTPYKTYPHOM mMaclitaba Ha cBOMCTBa MaTepuanos,
XUMUN B3aMMOAENCTBMM MaTepuanoB C OKpyXatoLen
HeopraHmyeckux | cpegon
Martepuanos BnageTtb MeToankomn akcnepumMeHTanbHoro
onpegeneHus HanpaeneHns 3BONLNA
HepaBHOBECHOW TEPMOANHAMMNYECKON CUCTEMBI
OrK- McnonbsyeT npu | 3HaTb: B3anmocBs3b TMna XMMUYECKOW CBS3MW,
1.3. peLleHnmn 3agad KPUCTanM4yeckon CTPYKTYpbl, MUKPOCTPYKTYpPbI U
npodeccuoHanbH | 30HHOM CTPYKTYpbI co CBOWCTBaMMU
on NOnynpOBOAHUKOBBIX U CBEPXNPOBOAALLNX
OesaTenbHOCTU Te | MaTepuaros.
opeTunyeckune YMeTb: MNMpuUMeHsiTb TeopeTudeckne 3HaHus ansi
OCHOBbI pelleHns nNpakTUYecknx 3agad HepaBHOBECHOW
MEeXaHuKn TepPMOAMHAMMKH, B TOM yucne ans
MaTepuanos HaHOMaTepuanos.
BnageTtb: HaBblkamun nccnegoBaHus
MEXaHUYEeCKMX CBOWCTB MONYNPOBOAHWUKOBBLIX U
CBEPXMPOBOAALLNX  MaTepuanoB, a Takke
HaHomaTepuanoB
OrllK- | NMpeanaraet 3Hatb: 0000UWEeHHble  3aKOHbl  MPOLIECCOB
1.4. WHTepnpeTauuto nepeHoca, MOMy4YeHHble B paMKax JIMHEWHON
pe3ynbTaToB TEOpPUU; KpUTEPUM IBOMIOLMM U YCTONYMBOCTU
9KCMEPUMEHTOB U | OTKPbITbIX HEPABHOBECHBIX TEPMOAMHAMUYECKNX
pacyeTHo- cuUcTeMm; ycrnosus BO3HWKHOBEHUS "
TEOPEeTUYECKMX CYLLIECTBOBaHMSI ANCCUNATUBHBIX CTPYKTYP.
pabot ¢ YMeTb: NpuvBOAWTL MNPUMEPbLI  ANCCUMNATUBHbBIX
MCNONb30BaHUEM | CTPYKTYp 13 obnactern  OU3UKW,  XUMUM,
TEOPEeTUYECKMX Guornorun, matepmanoBeneHus.
OCHOB XUMUM, Bnagets: HaBbIKamMu auckyccum no
dPU3NKK 1 npodeccroHansHon Tematuke c
MEXaHWKU MCMNOMb30BaHNEM NOHATUN n 3aKOHOB
mMaTepuarnoB TEPMOONHAMMKN  HEPaBHOBECHLIX MPOLECCOB;
HaBblkaMW MO CaMOCTOATENbHOMY W3YYEHUIO ©
NOHUMaHMUIO cneuuanbHon, Hay4HOWN,
CMpaBoOYHON M METOAUYECKOW NuTepaTypsl,
cBAizaHHOM C npobnemamy  HepaBHOBECHOM
TEPMOAMHAMMKM.
12. O6bem gucumnnuHbl B 3a4eTHbIX eaMHuulax/yac — 2/72
PopmMa NPOMEXYTOYHON aTTeCTaLMm — 3a4ET C OLIEHKOMN.
13. TpyaoemkocTb No BMAam y4ye6HoM paboTbl
Bug y4ebHow paboTbl | TpynoemMKocTb




Bcero [lo cemecTpam
Ne cemecTpa Ne cemecTpa
6
KoHTakTHas paboTa
nekuyummn 34 34
npaxkTu4eckune 16 16
B TOM Yucne: nabopaTtopHble
KypcoBasi paboTta
CamocTosaTensHas pabota 22 22
lMpomexyToyHas aTtTecTaums
UToro: 72 72

13.1. CopepxaHme AUCLMUNIIUHLI

Ne Peannsauus
n/n pasgena
HaunmeHoBaHve ONCUMMIWHBI C
panena AMCLIANNNH CopepxaHve pasgena QUCUUNIvHbI MOMOLLbIO
OHMawnH-Kypca,
OYMK
1. NNekuun
1.1 | BeepeHve B Llenb n 3agaymn cneukypca. Ponb TepMogmMHamunkmn B
HEpPaBHOBECHYIO dusnke. TepmognHammKka paBHOBECHLIX MPOLECCOB U
TEépMOANHaMUKY. HepaBHOBeCHasi TepmoanHammnka. ObpaTumbie 1
Bropoe Havarno HeoOpaTuMble npouecchl. IaMeHeHne 3HTPONUM OTKPbLITON
TepMoaNHaMUK/ B
OTKPBITbIX CHCTEMAX cuctemMbl. CKOpoCTb npomsso,qmlaa SHTPONUMU U
Avccunauum aHEPTUN B OTKPLITON CUCTEME.
TepmogMHaMmnyecKkoe conpsikeHne NpoLEeccoB.
1.2 | OAewxylive cunbl n CooTHoleHre MexXay 3HaYEHUAMUN OBUXKYLLUX CU U
CKOPOCTM HEOBPaTUMBIX | ckopocTeit npoLeccos. TepmoamHammnieckas dopma
fpoteccos 3anMcu KMHETUYECKNX ypaBHEHUIN. BennunHbl
TEpMOOUHAMMUYECKNX CUIT AT XUMUYECKOW peakuuu,
NMOTOKOB rpafMeHTOB TEMNEPATYPbI, KOHLEHTpaL M,
XMUMMYECKOTO MOTEHLMAana, HanpsbkeHHOCTY
3MNEKTPUYECKOrOo MOosis. ArieMeHTapHbIe XMMUYeckue
npouecckl 1 6pyTTo-npoueccel. CBA3b Mexay
CTauMOHapHOW CKOPOCTb0 BpyTTO-NpoLiecca u
TEPMOOUHAMUYECKUMMN CUNamn. YCrnoBue KMHETUYECKOMN
HeobpaTUMOCTM XMMMUYECKOWN peakLmn. CKOpoCTb-
OnpeaensoLwas n CKopoCTb-NMMUTUPYIOLLASA CTaguu.
BbluncneHme kaxyLlencsa sHeprum aktueaumm opyTTo-
npovecca.
1.3 | TepmoamMHamuka CooTHoweHust OH3arepa. Beluncnenme koadhumumneHToB
cucTem B6NM3N B3aumHocTy OH3arepa AN XMMM4Yeckon peakunm.
paBHOBeCUs (MMHeNHAA | TepmoguUHAMUYECKIE KPUTEPUN YCTONUMBOCTY
TepMoAnHammka) CTaUMOHapHbIX COCTOsIHMIA. KpuTepun asontoumnm
MpuroxuHa. Bruonornyeckne NpUnoxeHus.
TepmMmomexaHndecknin agexT.
1.4 | TepmoguHamvika ObLumne KpUTEPUMN YCTONYMBOCTU CTaLIMOHAPHbIX
cucrtem saanu ot CoCTOsiHMI. MeToabl N OLEHKN TEPMOANHAMUYECKON
paBHOBECHA YCTONYMBOCTU CTALIMOHAPHbIX COCTOSAHMIA A XUMUYECKMX
(HenuHeiHas peakLuii. YHUBEpPCanbHbIN KpUTEPUI SBOMIOLIM
TepmoanHammKa)

MmeHcpopda-lpuroxunHa. TepmogMHamuka HerIMHENHbIX




KMHETUYECKUX CUCTEM: TEPMOANHAMMYECKAN U
KMHEeTU4ecKas BETBb peLleHUN. YCTOMYMBOCTb peELLEHUN
no NanyHoBy. To4vka Gudypkauun. PyHKUMOHAN
CTaLMOHAPHOIo COCTOSIHUSA AN XMMUYECKUX peaku .
MoandurumpoBaHHbie ypaBHeHUst OH3arepa ans
COMPSPKEHHBIX XMMUYECKMX peakumin Baanu ot
paBHoBecwusl. [MpoCTpaHCTBEHHbIE, BPEMEHHbLIE U
NPOCTPAHCTBEHHO-BPEMEHHbIE ANCCUMNATUBHbIE
CTPYKTYpbI. [MpyMepbl NOSIBNEHMS QUCCUMNATUBHBIX
CTPYKTYpP B KaTanuTU4ecknx cuctemax. lameHeHue
YCINOBUI COCYLLLECTBOBaHNS ha3 B X04e XMMUYECKON
peakumn.

1.5 | SHTponua n Nepapxma npoueccoB no BpeMeHHbIM daktopam. CBA3b

MHdopmMaumsa SHTpONUU K OBuonormdeckon mHdopmauuun. Peuenuus u
BO3HWKHOBEHME MHpopMauun.
2. MpakTnyeckmne 3aHATUA

2.1 | BeegeHue B Llenb n 3agaymn cneukypca. Ponb TepMogmMHamunkmn B
HEpaBHOBECHYIO dpusmke. TepmoamHammnka paBHOBECHbBIX MPOLIECCOB U
TEpMOANHAMUKY. HepaBHOBeCHasi TepmoanHammka. ObpaTumMbie 1
Bropoe Havano HeoOpaTuMble npouecchl. IaMmeHeHne 3HTPONUM OTKPbLITON
TEPMOANHAMUKM B
OTKPLITbIX CHCTEMAX cuctembl. CKOpoCTb npomaaop,CT?a SHTPONUMU U

AVccunauum aHEPTUN B OTKPLITON CUCTEME.
TepmogMHamMmnyeckoe conpsibkeHne NpoLEeccoB.

2.2 | Oewxkylme cunbl 1 CooTHoLIEeHNE MexXay 3HA4YEHMUSAMM ABMXKYLLMX CUIN U
CKOPOCTM HEOBPATUMBIX | ckopocTeit NpoLeccos. TepmoamHammnieckas dopma
fipotieccos 3anMcu KMHETUYECKNX ypaBHEHUIN. BennunHbl

TEepMOOUHAMMUYECKNX CUIT AT XUMUYECKOW peakLmu,
NMOTOKOB rpafMeHTOB TEMNEPATYPbl, KOHLEHTpaL M,
XMUMMUYECKOTO MOTeHLMana, HanpspkeHHOCTY
3MNEeKTPUYECKOro Mosisi. AneMeHTapHble XMMU4eckue
npovecckl n 6pyTTo-npouecchl. CBA3b Mexay
CTaLMOHapHOW CKOPOCTbIO OpyTTO-NpoLiecca u
TEPMOAUHAMUYECKUMUN CUNamn. YCrnoBmue KMHETUYECKOM
HeobpaTMOCTM XMMMYeckon peakumm. CKopoCTb-
onpegensoLwas u CKopoCTb-NMMMUTUPYIOLWLAsA CTaaunn.
BbluncneHme kaxyLlencs aHeprum aktmeaumm 6pyTTo-
npovecca.

2.3 | TepmoanMHamuka CooTHoweHust OH3arepa. Beluncnexme koadhumumneHTos
cuctem B6mMaK 5 B3anMHocT OH3arepa Anst XMMUYECKON peakLmu.
paBHOBeCUs (MMHeNHAA | TepmoguHAMUYECKIE KPUTEPUN YCTONUMBOCTY
TepMoanHaMmka) CTaumMoHapHbIX COCTOAHWUI. KpuTepun asosnoLmm

MpuroxuHa. Bruonornyeckne NpunoxeHus.
TepmMmomexaHnvecknin agexT.

2.4 | TepmoanHamuka O6LwWwe KpUTEPUM YCTONYMBOCTM CTALMOHAPHBIX
cnucTem BOann ot COCTOsiHMI. MeToabl N OLEHKN TEPMOANHAMUYECKON
paBHOBECHA YCTOMYMBOCTU CTaLMOHAPHbIX COCTOSHWUIM AN XUMUYECKUX
(HenHeriHas peakLuii. YHUBEpcanbHbIN KpUTEPUI 3BOMIOLIAN
TepmMoanHamuKa)

MmeHcpopda-lMpuroxunHa. TepmoaMHamuka HefIMHENHbIX
KMHETUYECKNX CUCTEM: TEPMOAMHaAMUYECKasi 1
KMHeTMYecKas BETBb pPeLLeHN. YCTOMYMBOCTb peLleHuni
no NanyHoBy. To4ka Gudypkauun. PyHKUMOHAN
CTaUMOHaPHOrO COCTOAHUS ANS XUMUYECKUX PeaKLIniA.
MoandumumpoBaHHble ypaBHeHUst OH3arepa ans
COMPSKEHHbBIX XMMUYECKMX peakL i Baanu oT
paBHoBecusl. [TpoCTpaHCTBEHHbIE, BPEMEHHbIE U
NPOCTPaHCTBEHHO-BPEMEHHbIE ANCCUNATUBHbIE
CTPYKTYpbI. [MpuMepbl NoABNEHNSA AUCCUNaTUBHBIX
CTPYKTYpP B KaTanutuyecknx cuctemax. ameHeHue
YCIOBUWI COCYLLIECTBOBAHNSA (pa3 B Xo4e XMMUYECKOMN




peakuuu.

2.5 | OHTponusa n
MHdopMaLmsa

Mepapxms npoueccoB no BpeMeHHbIM ¢hakTtopam. Cessb | -
SHTpONUU K OBuonorudeckon mHdopmauuun. Peuenuusa u
BO3HMKHOBEHME MHpopMaunn.

13.2. Tembl (pa3genbl) AUCUUNITUHBI U BUAbI 3aHATUMX

Bugpl 3aHaTUN (4acoB)

Ne HaumeHoBaHwue pasgena CamocTodaTe
n/ MpakTnue
n AVCUMNIUHBI Jexkumm ke JlaGopatopHhle nbHas Bcero
paboTta
BBegeHne B HepaBHOBECHYIO 4 2 3 9
1 | TEPMOANHAMMKY. BTopoe Havano
TEPMOANHAMUKN B OTKPbITbIX
cucTtemax
> ABwxyLumMe cunbl U CKOPOCTU 6 3 4 13
HeoOpaTMbIX NPOLLECCOB
TepmoguHamuka cuctem B6nunsm 8 3 4 15
3 | paBHOBecCUS (NMMHeWnHas
TepmoguHamumka)
TepmognHamunka cuctem Baanm 10 5 7 22
4 | oT paBHOBeCKHS (HenNMHenHas
TepmoguHamuka)
5 | QHTponus n nHdopmauus 6 3 4 13
UToro: 34 16 22 72

14. MeToauuecKkue yKkasaHusi Ansi 06y4aroLWmxcsa N0 OCBOEHUIO AUCLIMMIIUHDbI
[ns ycnewHoro ocBoeHUst AUCLMMNINHBI, He0BX0ANMO
®  M3y4YeHME OCHOBHBIX U JOMONMHUTENbHbIX NUTEPaTYPHbLIX UCTOYHMKOB;

e MOAroToBKa pedpepaTtos C Lesbio Gonee AeTanbHOro U3y4YeHrs BONpoCcoB, paccMaTpUBaeMbIX Ha

neKkuusax;

e TEKYLLMIN KOHTPOMb yCneBaeMocT B hopme YCTHOro onpoca.

15. lNepeyeHb OCHOBHOM W [ONONHUTENILHOW nUTEpaTypbl,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUMIIUHDbI

a) OCHOBHas nurteparypa:

pecypcoB MWHTepHeT,

Ne n/n

UcToYHUK

1 MLIHBO, 2005 .— 384 c.

— <URL:http://www.knigafund.ru/

Arees E.[l. HepaBHOBecHas TepmoamHamuka B Bonpocax u oteBetax / AreeB E.[l. — Mocksa:

2 basapos W.I. TepmognHamuka. /bazapos W.MN. — CI16: Jlane. — 2010. — 376 c.

3 1986.— 224 c.

<URL:http://www.scintific.narod.ru/nlib/>.

MpuroxuH W, CteHrepc U. Mopsigok ns xaoca / Mpuroxun WN., Ctenrepc . — Mocksa: lNporpecc,

6) fononHWTenbHas nuTeparypa:

Ne n/n

UcTouyHuK

4 | 126c.

lNypos K.IN. deHomeHOnornyeckas TepmoanHamMmmka HeobpaTtumeix npoueccoB. M.: Hayka, 1978.

5 poot C.P., e Masyp IN. HepaBHoBecHas TepmoanHamumka. M.: Mwup, 1964. 271¢c

6 P. Xaase, TepmognHamuka HeobpaTuMbix npoueccoB, Mup, M., 1967. 543c

B)MH(pOpPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHbIe pecypchl (OpuUManbHble PeCypChl MUHTEPHET)™:

| Nen/n |

UcTouHuK




7 http://www.elibrary.ru — Hay4Has anekTpoHHasa bubnvoTeka.
8 http://www.lib.vsu.ru — 3oHanbHas Hay4Has 6ubnuoteka BI'Y.

16. NMepe4yeHb y4eOHO-MeTOANYECKOrO 0b6ecneYyeHns AN CaMOCTOATEeNIbHOW paboTbl

Ne n/n NcTouHnk

17. OOGpasoBaTenbHble TEXHONOrMKU, MUCNoNb3yeMble nMNpu peanusaumum y4ebHom
OUCUMNNUHBLI, BKIOYasas AOUCTaHUMOHHbIe obpa3oBaTenibHble TexHonorum (OOT),
3NneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

I'lpOBe,qume TeKyLLl,e17I aTTecTauumn u cCamoCTOSATENbHOMN paGOTbI no oTAaesibHbIM pa3genamMm gUCUNnIInHbI.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:
HoyTOyK, MynbTUMEAUNHBIN NPOEKTOP, dKPaH

19. OueHou4HbIe cpeacTBa A4Sl NPOoBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

MopsiAoK OLEeHKM 0CBOEHMS obyYatowmmMmncs y4ebHoro MaTepurana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HaunmeHoBaHve WHpmnkaTtop(bl)
,-Il\},%, pasgena aucumninHbl KO“&';?;)eH AOCTWXEHUA OueHouHble cpencTea
(mogyns) 4 KoMneTeHuummn
BeeneHve B
HepaBHOBECHYO OIlK-1.1
1 | TepPmoAnHamuky. OIK-1 OIIK-1.2 PedepaT, YCTHbI ONMPOC Ha NPaKTUYECKOM
" | BTopoe Havano OIlK-1.3 3aHATUM
TepMoguMHaMuKA B OIIK-1.4
OTKPbITbIX CUCTEMAX
ABvxyLine cunbl u OIIK-1.1
CKOPOCTM HeOBpaTUMBbIX OIIK-1.2 Pedbe . o
} . paT, YCTHbI ONPOC Ha NPaKTU4YECKON
2. | npoueccos OIlK-1 OIIK-1.3 ARSI
OIIK-1.4
TepmoguHammka OIIK-1.1
3 cuctem B6nmsm OIK-1 OIIK-1.2 PedepaT, YCTHbIN ONpoc Ha NPaKTUYeCcKoi
| paBHOBeCWS (NMHeNHas OIIK-1.3 3aHATUN
TepMoaMHamuka) OIIK-1.4
cncrom shanm or OMK-1.1
4 paBHOBe(ﬁ/IFl OIK-1 OIlK-1.2 PecbepaT, yCTHbIN ONPOC Ha NPaKTUYECKOM
' 7 OIIK-1.3 3aHATAN
(HenuHenHas
TepmoguHamumka) OINlK-1.4
OHTpOonuUA n OIIK-1.1
5 nHpopmaLma OITK-1 OIIK-1.2 PedepaT, yCTHbIN ONpoC Ha NpaKTUYecKoi
' OIIK-1.3 3aHATUMN
OIlK-1.4
MpomexyToyHas aTTecTauus MNepeyeHb BONPOCOB
dopma KOHTPOnS - 3a4eT C OLEHKON
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20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensmowme
npoueaypbl OLueHUBaHUsA

20.1 TeKywWwMn KOHTPOINb yCNeBaeMoCTHn

KoHTponb ycneBaeMocTy Mo ANCLUNITMHE OCYLLECTBAETCS C NOMOLLbIO CreayHLLMX OLEeHOYHbIX
cpencTs:

Tembl pecepaTtoB:

Onddysns n TennonpoBogHOCTb B MHOTOKOMMOHEHTHbIX CMECSX.
AsneHne Tepmoanddysunu.

Oundpy3noHHbIN TepmoadekT.

OdhdekT 3eebeka.

OdpdekT MenbTbe.

O606LLeHHbI 3akoH Puka.

O0606LLeHHbIN 3akoH Oma.

BsaskocTtb. CaoBurosasi BA3KOCTb.

© ©® N o g~ w DN

TopcuroHHasi BA3KoCTb. O6beMHasi BA3KOCTb.

BN
o

. Ob6oOLWEeHHbIN 3akoH HbloToHAa.

[ERN
[N

. TeH30pr TENNIONPOBOAHOCTU N 3JNTEKTPONPOBOAHOCTU B aHU3OTPOMHbIX cpeaax.

=
N

. Xrumun4yeckoe CpoaCTBO U CKOPOCTb peaKkuun.

=
w

. HepaBHoBecHble chasoBble nepexoabl

[N
N

. Xaoc B TepMoanHaMN4eCKNX cuctemax.

=
a1

. ABTOKONEOAaTeNbHbIE CUCTEMDI

=
()]

. flBneHua camoopraHusaumnm B ounsmke.

=
~

. fBneHus camMmoopraHmsauum B XuMnin.

=
[ee]

. fIBNeHns camoopraHusaumm B 6Guonorum.

. Bbudypkaumm.
. OuccunaTtumBHbIE CTPYKTYPHI.

N N
= O ©

. CuHepreTuka.

N
N

. ®pakransbl

OnucaHue TexHonornu npoeeneHus.

Pedepatbl opopmnsaoTcs B neyaTtHoM (Mnu anekTpoHoMm) suae. OCHOBHbIE NONOXeHUA pedeparta
3a4MTHIBAOTCS Ha NPAKTUYECKUX 3aHATUSAX C BO3MOXHOCTLIO KOHCMEKTUPOBAHUSA Hanboree CyLeCcTBEHHbIX
MOMeHTOB. Bpems, oTBoauMOe Ha YCTHbIN Aoknag okorno 20-30 MUHYT.

Tpeb6oBaHUsA K BbINONMHEHUIO 3aA4aHMN (UNU WKaNbl U KPUTEPUUN OLIEHUBaHUS).
Pedepart oueHvBaeTcsa no rnybuHe packpbiTUS TEMBbI.

20.2 NMpomexyToyHas aTrectayms

I'Ipouvle>|<yTqua;| aTtrecTtauma no amcunnimHe ocyulecTeideTca C NOMOLLbHO crieyrLWwmnX oueHOYHbIX
cpeacTs: coGece,qosaHme no éunetam kK 3a4very.

[MNepeveHb BONPOCOB K 3a4eTy U nopsagok popmmposanmsa KUM:
TepmoguHamu4eckme cuctemsl. VX xapakrepmncTuka n knaccudmkaums.

PaBHOBeCHbIE U HepaBHOBECHbIE COCTOAHUA.

3. JlokanbHoe TepMoaMHaMMYecKoe paBHOBECHE.



Mpr4mnHbl HeobpaTUMOCTU. TUMbI HEOBPATUMBIX MPOLIECCOB.

CTaTUCTUYECKUIA CMBICIT SHTPOMUN.

4
5
6. W3meHeHne SHTpONUM B N30NMPOBAHHbLIX CUCTEMAX.
7. W3ameHeHne 3HTPONUU B OTKPbITLIX CUCTEMAX.

8. BTopon 3aKOH TepMOAMHAMMKUN A5 OTKPbITbIX CUCTEM.

9. Bpemsi B HepaBHOBECHOW TEPMOANHAMUKE.

10. CKopOoCTb NPOM3BOACTBA 3HTPOMNWUM 1 OUCCUNALMSA SHEPTUN B OTKPLITON CUCTEME.
11. CtaumoHapHble COCTOSAHMS

12. TepmognHammnyeckoe conpsikeHve npoLeccos.

13. TepmognHamuka paBHOBECHbIX NPOLIECCOB N HEpaBHOBECHas TepMoAMHaMuKa.
14. O6006LIeHHbIe cuIbl 1 0600LLIEHHbIE MOTOKK

15. JlnHenHasa B3anmMocBsi3b 0606LLEHHBIX CUM U MOTOKOB.

16. KoacbdpuumeHTol OH3arepa.

17. Bsanmopgencrtaune noTokoB 1 cun B popmanuame OH3arepa.

18. lMNMpumepbl cBA3aHHBLIX NOTOKOB. NepekpecTHble ABNEHUs nepeHoca.

19. Teopema lMpuroxuna.

20. TepmoguHamu4eckme KpuTepmum yCTOMYMBOCTU CTaLMOHAPHBLIX COCTOSHUN.

21. HenuHeriHble HepaBHOBECHbIE NMPOLECCHI B OTKPLITLIX CUCTEMAX.

22. dnemMeHTapHble XMMUYeCcKue npoLeccol 1 BpyTTo-NpoLecchl.

23. YcnoBue KMHETUYECKOW HeobpaTUMOCTUN XMMUYECKON peakunm.

24. YHuBepcanbHbI kputepuin asonouun meHcgopda-lpuroxmna.

25. buonoruyeckue NpuNoxeHns Kputepus apontoumu MNpuroxnHa

26. budypkauun

27. OuccunaTtuBHbIE CTPYKTYPbI.

28. 3HTponus n nHcdopmaums.

B kaxxdom KUM no 2 sonpoca.

OnucaHne TEXHONOrMM NPoBeAEHMS.

Mocne nonyyeHns ctygeHTom duneta KMM 1 6GrnaHka nucta oTBeTa, CamoCTOATENBHO BbIMOTHATCA
3apgaHusa KM B nucbmeHHon chopme. Bpemsa nogrotosku 40 MuHyT. Npu BbICTaBNEHUN UTOTOBOW OLEHKM NO
NPOMEXYTOYHOW aTTeCcTaLMmn yYMTbiBAeTCst aKTUBHOCTb M YCNELHOCTb paboTbl CTyAeHTa Ha aTanax TekyLLero
KOHTpOMS ycneBaeMocCTw.

Tpe6OBaHI/IFI K BbINOSTHEHWUIO 3a4aHWI, LWKasbl N Kputepunn oueHnBaHUA.

OueHka “OTNMYHO” CTaBUTCHA €CNU CTYAEHT AaeT NOMHbIA U NPaBuibHbIA OTBET, pacKpblBasi TeopeTudeckme
N MpaKTUYeCKne acneKTbl BONPOCa, aHanu3npysi MTepaTypHble UCTOYHMKU MO JaHHOMY BOMPOCY, aprymeHTmpyeT
COOCTBEHHYHO NO3ULIMIO MO JaHHOMY BOMPOCY

OueHka “XopoLLo” CTaBUTCSt ECINN CTYAEHT JOMYCKAeT HECYLLLECTBEHHbIE OLLINMOKM, UCTIbITLIBAET TPYOHOCTH
npu onpegeneHnm cobCTBEHHOM OLLEHOYHONM NO3MLun

OueHka “yaoBneTBOpUTENBHO” CTAaBUTCA €CNn CTYAEHT AoMNyCKaeT CyLeCTBEHHbIE OLIMOKKN, HapyLLeHa
norvka M3noxeHust matepuana, TpebytoTcs HaBogsLLMe BONPOCH! NpenogaBartens

OueHka “HeygoBNEeTBOPUTENbBbHO” CTABUTCH MPU HE3HAHWUM NN HENMOHMMaHUK BonbLuen nnm Hanbornee
CYLLECTBEHHOW YacTu cofepxaHusl y4ebHoro matepumana



