MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
XUMHNYECKAA TEPMOJANHAMUKA 1 TEOPUSA I'OPEHUSA

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma IIpoeKkTHpoOBaHHe PAKeTHBIX IBUTaTe/Ieii TBepAoro ToIInBa
MOArOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
®opma o0yueHHs OuHas
®daKy/bTeT A PakeTHO-KOCMHY€CKOH TeXHUKH
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
AIIITIAPATOB
Kadeapa-pa3padorunk paboueit A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMMabl AIITITAPATOB
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Bopsie Anekcanap AJiekCaHApPOBUY, K.T.H., JOLIEHT, JJOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
XNMHNYECKASA TEPMOJUHAMUWKA U TEOPUSA I'OPEHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crocobHOCTh MPpUMEHATbL €CTeCTBEHHOHdYUYHbIE U O6H_IEI/IH)KEHEPHLIG " SKCII€epUMEHTA/IbHOTO
HCCieg0BaHuA AJ1d pellIeHda WHXXeHEePHBIX 3a[adu HpOCI)ECCI/IOHaf[bHOI\/JI AedaTe/IbHOCTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1
3HAHUS:
OCHOBHBIE TI0/IOXKEHUS] XUMUUeCKOW TepMOJUHaMUKU Y TeOPUU TOpeHust
MOHUMAaHUe B3aUMOCBSI3 OCHOBHBIX TePMOAUHAMUYeCKUX TTapaMeTPOB B pa3/MUHbIX Tpolieccax
MOHMMaHWe 0COOEHHOCTeN XMMHUUECKMX U a3pPOTepMOAMHAMHUECKUX TIPOIIECCOB, IPOTEKAIOIUX B
KaMepax CropaHusi TelyIOBbIX MallliHaxX
9KCIIEePUMEHTA/TbHBIX UCC/IeZIOBAaHUH CBOMCTB U COCTaBa paboumX Tes;;
YMEHUsL:
TPOBOJIUTh aHa/IN3 PabOTHI TETVIOBBIX MAIlIMH U YCTAHOBOK;;
HaBbIKU:
pacueT OCHOBHBIX TeIIO(HU3NUECKUX XapAaKTePUCTHK PabOUUX Tes;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmmua XUMUYECKASA TEPMOJMHAMMKA U TEOPUS I'OPEHUSA sBnsercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1 mporpaMMbl IOATOTOBKY 110 HanpasieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

CogepkaHve IUCLUIVIMHBI SBJIeTCS JIOru4eckum npozgospkenueM aucuuiind: XUMUSA, ®U3UKA,
TEPMOJNHAMUKA.

Copep>kaHye JUCIUTIIMHBI SBJISIETCS OCHOBOM AJIsl OCBOEHHSI JUCLIMIIIH: IMPOEKTUPOBAHUE N
KOHCTPYUPOBAHUE PAKETHBIX JBUTATE/IEU HA TBEPOM TOII/IUBE.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBeHHOHAYUHbIE U 00II[eMHKEeHePHBIe U SKCIIePUMEHTA/TbHOTO
WCCIIeIOBaHMS 1S PellleHNsT MH)KeHePHBIX 3a/1au podeCcCUOHaTbHOMN /1eATeTbHOCTU

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)KEeHePHBIX 337134



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Paspen 1. Ba Oc 1e 1 TEPMOJHHAMMKH B PH/IOKEHUH K XMMHYeCKHM
nponeccam. 1.1. HyneBoii 3aKoH TepMoMHaMUKU. TTepBbIii 3aKOH TePMOJMHAMUKHU (3aKOH
Tecca). TeroBoi 3hdeKT peakijy. DHTAMbINS. 3aBUCUMOCTb TEIUIOBOTO 3¢ deKTa peakLjiy
oT Temrieparypbl. CHCTeMBI OTCYeTa SHTanbMNU. TerioeMKocTb. 1.2. BTopoii 3akoH
TepMO/MHaMMKHM, SHTPONHs1. VI3MeHeH’e SHTPONUH U SHTa/IbIIHU B TePMOAHHaMUYeCKUX
npouieccax. 1.3. Tpetuit 3akoH TepmoanHamuku. TersoBast Teopema Hepera.

24

12

12

Pazpen 2. Xapakrepuctuueckue GyHKuuu. 2.1. Xapakrepuctuueckue GpyHKLIUU —
oripesiesieHre. BHyTpeHHsist 9Heprusi, SHTa/IbIMsL, CBOOOHAs SHeprusi, H3000pHO-
l/IBOTEPMH'—IECKl/Iﬁ TIOTeHIHAJ/T — KaK XapaKTepUucThuuecKue Cl)yHKL[I/II/l PasmMuHBIX
TepMO/JMHaMUueCKHX Tporieccax. 2.2. YpaBHeHHs: MakcBesia. XUMUueCKUii ToTeHLHalt.

18

10

20

Paszpen 3. CKopocTh XHMHYeCKOii peakiuu. 3.1. OnpeziesieHre CKOPOCTH XUMUUeCKOH
peakuuu. TTopsiok peakuyy. KoHcTaHTa CKOPOCTH peakijii 3akoH AppeHuyca. DHeprus
aKTUBaLK. 3.2. 3aBUCMMOCTb CKOPOCTH XMMUYECKOW PeaKLiui OT TeMIepaTyphl.
XapakTepyCTHYeCKUI HHTepBas TemMmnepaTypbl. CKOPOCTb XMMUUECKOH peakijuH Kak YMC/Io
aKTUBHBIX COyJapeHHil MeXK/ly YacTHULIaMU.

21

12

20

Pa3paen 4. DnemMeHThI Teopuu ropenus. 4.1. [opeHHe Kak COBOKYITHOCTb (pU3UUECKUX 1
XMMUUeCKHX rporieccos. 4.2. BocrinameHeHne cmecu. TeroBoe BocriamMeHeHue. LlenHoe
BoCIulaMeHeHue. Ilepro MHAYKLMH, BeIHYX/IleHHOe BocIiaMeHeHue. 4.3. PacripocTpaHeHne
M/1aMeHHU B ra3oBbix cMecsx. TeruioBas TeOopHsi pacripoCTpaHeHus JJaAMWUHAPHOI0 M/1IaMeHH.
HopmarbHasi CKOPOCTb pacrpocTpaHeHus miameHy. TypOynenTHoe ropeHre. OTBOZ Teria U3
30HBI ropeHus. IIpesie/ibHast CKOPOCTh pacripocTpaHeHus riaMeHu. 4.4. 'eteporenHoe
ropenue. O611j1e 3aKOHOMEPHOCTH reTepOreHHOro ropeHust. Juddy3rnoHHast 1 KUHeTHYeCKast
ob6sactu ropenusi. ['opeHre OJIMHOUHOM KaIl/Ii )KU/KOTO TOPIOYEro B Cpe/ie OKUCUTEJIS.
T'openue yrnepofHoii UaCTHLBI B TOTOKe OKUCTUTeSIS.

24

14

14

10

20

Paspen 5. P He Tep KHMX CHCTeM NPH Ha/InuuH (a3oBbIX
XMMHYeCKHX npeBpamieHui. 5.1. HarpasieHre npoTeKaHust IpoOLieccoB U
TepMOJIMHaMHYeCKHe yCI0BUs PaBHOBeCHA. KPI/ITepl/Il/I PaBHOBeCHs U CaMOITPOM3BOJIBHOCTH
npouieccoB. Bupl paBHOBecHsl. MexaHuueckasi MHTepripetanus. 5.2. ®a3oBoe paBHOBecHe.
IIpaBuso da3s 'm66ca. 5.3. Xumuueckoe paBHoBecue. O611He yCI0BUS XUMHUYECKOTO
PpaBHOBeCHS. OKBHBaJIEHTHasi XMMHYe CKast Cl)OpMy/Ia TEpMO,E[l/IHaMl/I‘-IeCKOI‘/‘I CHUCTEeMBI.
Onpegenenue Temneparypsl TIC npu P, T = const . Onpegienienyie temneparypsl T/IC npu

YCJIOBUM XUMHY€eCKOTO paBHOBeCHS.

21

13

20

Bcero 3a 6 cemecTp

108

51

34

17

57

100

Bcero no gucIumInHe

108

51

34

17

57

100

3.2. AyAuTOPHBIN NPAKTUKYM

Homep n HanmeHOBaHue

n/n pa3je/na JUCIUIIUHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0neMm,

ayp.
JacoB

Pazgen 1. Beenenve. OCHOBHBIE
3aKOHBI TEPMOIUHAMUKU B
TIPWIOYKEHUH K XUMUUE CKUM
TMpoLeccam.

TeroBo# 3¢ deKT peakyy. 3aBUCUMOCTb TEIJIOBOTO
s¢dekra peakyu OT Temriepatypbl. CHUCTeMBI OTCUETa
SHTabITUHN.

Pa3zpen 2. Xapakrepuctuueckue
(dhyHKUIMH.

BHyTpeHHsisl SHeprus, SHTabITHs, CBOOOJHAS IHEPTHSI,
1300apHO-M30TePMUYECKUH MOTEHLIMAT — KaK
XapaKTepyucThuecKre QYHKIUHA B Pa3/INUHbIX
TePMOJMTHAMUYe CKUX TIPOLIeCCax.

Pa3men 3. CkopoCTh XUMHUUeCKOMH
peaKIiuu.

CKOpOCTb XUMHUECKOM peaklii KaK Uric/I0 aKTUBHBIX
COyZapeHri MeX/ly 4aCTUL[aMU.

Pa3nen 5. PaBHOBecue
TepMOJIMHAMUYEeCKUX CUCTeM TpHU
Hamuuy (Pa30BbIX ¥ XUMUYe CKUX
TipeBpallleHui.

OrnpefienieHrie paBHOBECHOIO XUMUUECKOIO COCTaBa 1
Temneparypsl T/IC npu 3aZlaHHbIX JaBlIeHUX U
HCXOHOMY XHMHUUYECKOMY COCTaBy CUCTEMBI
(TepMoguHaMUUeCKUii pacyer).

Bcero 3a 6 cemecTp

17

3.3. CamocrosTenbHas pabdora crygenrta (CPC)

n/n JUCIUILTHHBI

Ne Homep n HaumeHOBaHMe pa3jesa

Cojep)xaHue yueGHOro 3ajaHus

Oo0neMm,
4acoB

27450




1 |Pa3pmen 1. BBesenre. OCHOBHbIE 3aKOHBI YrnybneHHasi mpopaboTKa pa3ziesioB Kypca 6
TepMOJVHAMUKHU B TIPUIO’KEHUU K XMMAYEeCKUM |10 KOHCTIeKTaM JIeKLIUH 1 peKOMeHZyeMOH
IpoLjeccam. JTeparype

ITpopaboTKa MaTepUasoB MPAKTHYE CKUX
3aHATUN

YrnybneHnHasi mpopaboTka pa3ziesioB Kypca
3 T0 KOHCIIEKTaM JIEKLIU U peKOMeHAyeMOU 5
Paspen 2. Xapakrepuctryeckre (QyHKLHH. JiuTeparype

ITpopaboTKa MaTepHaioB MPaKTHUECKUX
3aHATUN

YrnybnenHasi mpopaboTKa pa3esioB Kypca
5 T10 KOHCIIEKTaM JIEKIMI U peKOMeH/TyeMOoM 6
Pa3men 3. CKOpoCTh XUMHUUECKOH PeaKI[iu. Jreparype

ITpopaboTKa MaTepHaioB MPaKTHUECKUX
3aHATUN

YrnybnenHasi mpopaboTKa pa3esioB Kypca
7 T10 KOHCTIEKTaM JIEKITUM U peKOMeHyeMO 5
Pa3zpen 4. DnemeHThI TEOPUY TOPEHUSI. Jireparype

ITpopaboTKka MaTepHaioB MpaKTHUECKUX
3aHATUN

YrnybnenHasi mpopaboTka pa3zenoB Kypca
9  |Pazgen 5. PaBHOBecHe TepMOJUHAMUUECKHX T10 KOHCTIEKTaM JIeKIUM U peKoMeHyeMOit 6
CHCTeM MpHY Ha/UuuK Ga30BbIX U XUMUUECKUX |JIUTepaType

TipeBpalLleHui. ITpopaboTka MaTepraioB MpaKTHUe CKUX

10 .
3aHATUN

Bcero 3a 6 cemectp 57

4. POPMbI KOHTPOJIA OCBOEHUA JUCLHIUIT/IMHbI

CEMECTP HEJAE/IN CEMECTPA

1(2(3 4 5 6 |78 9 10 | 11{12|13|14|15| 16 17

6 Otu. no 113 AP Otu.no I13 | AP AP | Bomp. 3k3

YcnoBHble 0003HaueHUS:
e [IP — auarHOCTHUECKasi paboTa;
e Ortu. o 13 — oTueT 110 NpakTUUeCKOMY 3a,aHUIO;
e Borp. 3K3 — BOMNpPOCHI K 3K3aMeHY.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
*  OTUeT I10 NMPAKTUUECKOMY 3a/IaHHUIO;
¢ BOMPOCHI K 5K3aMEHY.

HPOME)KYTO‘IHHH dTTeCcTalus ITPOBOJUTCA B ¢)opMax:
¢ 5S5K3dMeH.

7 27450



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. JTleBuxuH, A. M. Ky3bmuH. . Teopusi ropeHust M XuMHu4eckKasi TepMogrHaMuka. CI16.BI'TY
"BOEHMEX" um. II. ®@. YctuHoBa, 2016, 42 3k3.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1s1
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474%20—
%20BubmoTeyHo-
n3naTenbCknii%2011eHTp %206 TY %20%22BOEHMEX %22%20uM.%201.D.%20YcTuHoBa; %2 0—
%20BubmuoTeuHon3aaTeNbCKUN%2011eHTP%20BT TY %20%22BOEHME X %22%201M.%20/1.9.%20YcT
— dyHaamenTanbHas 6udmoreka BI'TY «k BOEHMEX» vM. [1.®. YCTHHORA;

3. https://urait.ru/book/statisticheskaya-fizika-i-termodinamika-492840 — CraTtuctuueckas ¢hu3vka u
TepMoarHaMuKa — OOpa3oBaresbHast iatgopma «HOpaiit». [11s1 By30B U CCY30B.;.

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

MHdopmaliioHHble CIIpaBOYHbIe CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
XUMHNYECKASI TEPMOJVNHAMUWKA U TEOPUSA 'OPEHUSL

AnHoTanusa paboueii nporpaMMsl

Juciumuimna XUMUWYECKAS TEPMOJUMHAMMKA W TEOPUA T'OPEHUSA sasnsercs
JUCHIUIIMHON o00si3aTe/IbHOM uYacTH ©0/i0ka 1 mporpaMMbl TMOATOTOBKM 0 HarpaeieHuto 24.05.02
IlpoekmupoeaHue asuayuUoHHbIX U pakemHblx Osuzamesnell. JJuclyIuiiHa peanusyeTcsi Ha (pakynbTeTe A
PaketHO-KOCMHueckor TexHukd BI'TY "BOEHMEX" um. 1.®. YcrunoBa kadeznpoit A8 JBUTATE/IU U
OHEPI'OYCTAHOBKW JIETATEJIBHBIX AIIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 cnoco6HOCTh TIPUMEHSATh eCcTeCTBeHHOHAayuHble W OOIeMH)XeHepHble W 3KCIepPUMEHTATBLHOTO
WCC/IeOBaHMS [jis PellieHys MH)KeHepHBIX 3a/1au pod)eCCUOHATBHOM /IeATeTbHOCTH.

Cofep>kaHre [UCIUTUTMHBI OXBaThIBaeT KpPYr BOMPOCOB, CBfi3aHHLIX C 00si3aTesibHON dYacThto Ooka 1
TpOrpaMMbl TTO/IFOTOBKM M0 HaripaBiaeHuto 24.05.02 [IpoekTrHpoBaHHe aBUALIMOHHBIX U paKeTHbIX JIBUTaTesiel.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
*  OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e BOMPOCHI K 3K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeK[IMOHHBIe 3aHsATHs (34 4.), mpakTtudeckve 3aHsaTus (17 4.), camocTosTensHast pabora
ctygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
XUMHNYECKASI TEPMOJVNHAMUKA U TEOPUSA 'OPEHUSL

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoTbl PexomeHjyemas 1uTeparypa prn?{ZNéKOCTB’
Paspen 1. Beegenue. OCHOBHBIE 3aKOHbI TEPMOANHAMUKHY B IPU/I0)KeHHU K XUMHUUYECKHUM IIpoLeccam.

YrybsieHHast TpopaboTKa pas/iesios
Kypca 10 KOHCTIeKTaM JIeKLIUiA 1 A. A. JleBuxuH, A. M. KysbmuH. . Teopus ropenus u 6
pPEeKOMeHIyeMOU TuTepaType XUMUUecKas TepmoguHamuka: CI16. BT TY
Hpopa60TKa MarepuaioB "BOEHMEX" um. ,[[ d. YCTI/IHOBa, 2016 (1) 6
MpaKTUYeCKUX 3aHSATUM

Wroro o pasgeny 1 12

Pazgen 2. XapakTepucruueckue pyHkum.

YrnybneHHas mpopaboTKa pa3/esioB
KypcCa 110 KOHCITeKTaM JIeKL[HH 1 A. A. JTeBuxuH, A. M. Ky3pmuH. . Teopust ropeHust u 5
PEKOMEeHyeMOU TUTepaType XUMUUecKas TepmoguHamuka: CI16. BT TY
[TpopaboTka MaTepHasnoB "BOEHMEX" um. []. @. YctrHoBa, 2016 (1) c
MpaKTUYeCKUX 3aHATUN

Wroro no pasgeny 2 10

Pa3pen 3. CKOpoCcTh XUMHUYECKOH peaKkIjiH.

Yrny6seHHasi mpopaboTKa pa3iesioB
Kypca 10 KOHCITeKTaM JIeKL[Ui U A. A. JleBuxuH, A. M. Ky3bmuH. . Teopus ropenus u 6
peKoMeHAyeMOU uTepaType XUMHYecKasi TepMmoziuHamuka: CI16. BT TY
Hpopa60TKa MaTepuaoB "BOEHMEX" um. ,Z[ (OX YCTI/IHOBa, 2016 (1) 6
MpaKTUUeCKUX 3aHITUN

Wroro mo pa3zeny 3 12

Paspen 4. DiieMeHTBI TeOpUH FOPEeHUsI.

Yry6seHHasi mpopaboTKa pa3ziesioB
Kypca 110 KOHCTeKTaM JIeKLIUA U A. A. JleBuxun, A. M. KysemuH. . Teopus ropenus u 5
peKoMeHAyeMOU uTepaType XUMHUecKasi TepMmoauHamuka: CI16. BT TY
Hpopa60TKa MarepuanoB "BOEHMEX" um. ,Z[ (0N YCTI/IHOBa, 2016 (2) 5
MpaKTUYeCKUX 3aHATUH

Wroro no pasgeny 4 10

Pa3pen 5. PaBHOBecue TepMOJJUHAMHYECKHUX CHCTeM IIPH Ha/TUYHMHU (Pa30BbIX U XMMHYECKUX
npeBpaleHui.

YrnybnernHast mpopaboTka pa3zenos
Kypca [0 KOHCIIeKTaM JIeKLUH 1 A. A. JleBuxuH, A. M. KysbmuH. . Teopus ropenus u 6
peKoMeHAyeMoM IhTepaType XUMUUecKas TepmoguHamuka: CI16. BT TY
ITpopaboTka MaTepuanoB "BOEHMEX" um. [I. ®@. YctuHoBa, 2016 (3) 7
TIPaKTHUUeCKUX 3aHITUM

Uroro no pa3geny 5 13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
XUMHUYECKASI TEPMOJUHAMUKA U TEOPUS TOPEHUS

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  OTYET I10 MPAKTUUECKOMY 3a/JaHHIO;
e BOIPOCHI K 3K3aMeHY;

e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

OTuer Mo NPakKTHYEeCKOMY 3aaHHID

OreHUBaeTCS MOTHOTA ¥ KaueCTBO O(OPMJIEHHSI OTUETA O MPAKTHUECKOM paboTe, BeDHOCTH alirOpyUTMa
Y TIO/TyYeHHBIX Pe3y/IbTaToB, CIOCOOHOCThL UX 0ObACHUTE.
PaboTa cunTaeTcsi C/JaHHOM, eC/TH OTUET HE COJIEPXKUT OIIHUOO0K UM CO/IEP)KUT He3HAUUTE/IbHbIE OIIMOKH, He
BJUSIIOIIME HAa KAUeCTBO JOCTUTHYTOTO Pe3y/bTara, TakK ke BO BpeMsl CZIauM 0TUeTa, CTYZEeHTY MOTYT ObITh
3a/JlaHbI BOTIPOCKI TI0 TEMe TIPAaKTUUeCKOro 3a7aHus (He Oosee 3).

Bompocsl K 3K3aMeHy
ITpumeps! 3aiaHmii ipefcTasieHsl B Y MK AUCLUTIMHEL

JK3aMeH

[17151 IOJTyYeHust OLIeHKH «Y/[OB/IeTBOPUTE/ILHO» 3K3aMeH MPOBOAUTCS B (hOpMe BBINIOTHEHUS TeCTa,
cogepskauero 20 BoripocoB. OLleHKa «y[0B/IeTBOPUTE/ILHO» BbICTAB/ISAETCS [IPY HaMuuu He MeHee 50%
NIpaBU/IbHBIX OTBETOB.
711 monyyeHus oLjeHKH "Xopolo" 1 "OTJIMUHO" 5K3aMeH NPOBOAUTCS B (OpMe MTMCbMEHHBIX OTBETOB Ha TPU
5K3aMeHAaLMOHHBIX BOIIPOCA ¥ CUMTAeTCS CLAHHBIM IIPU OTBeTe Ha BCe TP BOIpOCa:
OIleHKa «XOpOIIo» - He MeHee 80% IpaBU/IBLHBIX OTBETOB Ha KaXK/IbIi BOIIPOC;
OLleHKa «OTJIMYHO» - He MeHee 90% NpaBU/IBHBIX OTBETOB Ha KaKZbI BOMPOC, U JOMO/THUTE/IbHbIE BOIIPOCHI
I10 KypCy.
Bonpocs! Tecta nipeacrasnensl B Y MK AUCLUTIIMHEL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe E
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Pa3pen 1. BBepennie. OCHOBHBIE
3aKOHbI TEPMOJAUHAMUKH B Oruer no
3 6 24 | 12 8 4 12 20  |mpakTUYeCcKoMy
NPUWIOKeHUH K XUMHUeCKUM
3aJJaHUI0
nporeccam.
Pa3zgen 2. XapakTepucTuieckue Oryer rio
3 6 Ae 2. Aap P 18 8 4 4 10 20  |mpakTU4yeckoMy
bynxam. 3aJaHUI0
Pazpen 3. CKopocTh XUMHUYECKOH Oryer rio
3 6 AEIT 2. P 21 9 4 5 12 20  |mpakTU4yeckoMy
peakiuu. 2a
JTaHUIO0
3 6 Paspen 4. DiieMeHTBI TeOpUHU o4 | 14 | 14 0 10 20 Bornpocs! k
ropeHus. 9K3aMeHy
Pa3pen 5. PaBHOBecue
TepMOJUHAMUYECKHUX CUCTeM NP Oruer no
3 6 21 8 4 4 13 20  |mpakTUYeCcKoMy
Ha/IMuuM (Pa3oBbIX U XUMHUYECKUX
o 3aJJaHUI0
npeBpaleHuii.
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 100
Bcero no aAucuuIinHe 108 | 51 | 34 17 57 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3
No 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:

XuMH4yecKasi TEpMOAMHAMHKA H3y4aeT...
TepmopuHamMuueckasi ccTema 3T0...
ITapamMeTpbl COCTOAHHA CUCTEMBI 3TO

I[J'IH paﬁOTbI pacllIupeHHus (baKTOpaMI/I HMHTEHCUBHOCTH H 3 KCTEHCHUBHOCTH
COOTBETCTBEHHO AB/IAIOTCA

Cucrema HaxoAUTCA B COCTOSIHUY TePMO/JMHAMUYeCKOIr0 paBHOBECHs, eC/IN
3Ha4yeHHsA NapamMeTpoB

BHyTpeHHsisl )Heprus BellecTBa He 3aBHCHT OT

®opmMynHpoBKH 1-0ro Hauasa TepMOJUHAMHKHU:

Pa6oTa pacummpeHnus /st H30JIMPOBAHHOM CHCTeMbI IIPH H30TEPMUYECKOM
npouecce (T = const u U = const, dU = 0) paBHa

CoorHomenue mexxay Qp u QV jjist peakyiu Mexxly Hjiea/IbHbIMH ra3aM B
H30/IMPOBAaHHOU CHCTeMe

ITpu apuabaTuyeckoM mpouecce padora paciIMpeHUsi B H30/IMPOBAaHHON CHCTeMe
paBHa

Bonpocbl 3akpbimoz2o muna:

Tenm0eMKOCTb...

: sByisieTcst PyHKIMeH COCTOSTHUS

: He 3aBUCHT OT YCJIOBUH, MTPY KOTOPBIX oripegensercs BemunHa C = 8Q / dT.

: siB/sieTcs1 PyHKI{Mel Tporjecca

-1 KOJIMUECTBO TEIUIOThI, COOTBETCTBYIOIEE N3MEHEHHIO TeMIIepaTyphl eAUHULBI 00beMa
BeljecTBa Ha 1 rpagyc
CootHomenue CP u CV pa ra3os...

-: m3o6apHas Terui0eMKOCTh ra3oB CP uHorza 6osblie n30x0opHOU TeroeMkoctd CV Ha
BeJIMUMHY R — yHUBepCa/ibHOM ra30BOM MOCTOSIHHOM

-: 306apHas Teri0eMKOCTh ra3oB CP Bcerza paBHa U30X0pHOH TerioeMKocT CV

-: u306apHas Teri0eMKoCTh ra3oB CP He Bcerzia 6osblie H30X0pHOH TerioeMKocT CV
Ha Be/iMuuHy R — yHHBepcanbHOW ra30BOM MOCTOSTHHOU

+: u3o0apHas TeryioeMKoCTh ra3oB CP Bcerza 6osbliie H30X0pHO# TeruioeMkocT CV Ha
BeJTMUMHY R — yHUBEpCa/IbHOM ra30BOM 1MOCTOSTHHOM

3aBHCHMOCTBb TEIIOThI PeaKIUH 0T TeEMIEePaTypPhI ONpe/e/saeTCs H3MeHeHUEM
TeNn/I0eMKOCTH CUCTeMBbI B pe3y/bTare MPOTeKaHus peakuud — J3TO...

: 3aKkoH /JlanbTOHA

: 3akoH Kupxrodda

: ipaBwio [drosionra v [Itn

: npaBuio Konna v HeiimanHa
CMBIC/I BTOPOro Haya/ia TepPMOAUHAMMKH COCTOUT B TOM, YTO ...

-: mo6oi caMOIIPOX3BOBHBIN NPOLieCC MPOTeKaeT B HaNpaB/eHUH, ITPH KOTOPOM
cHCTeMa U3 MeHee BePOSITHOTO (MeHee YIIOpsiZI04eHHOT0) COCTOSIHUS TIepexoiuT B Oonee
BeposiTHOe (Oostee yropsizioueHHOe).

-: moboi CaMOTPOU3BOIBbHBIN MPOLIECC TIPOTEKAET B HAMPaBJIeHHH, TIPH KOTOPOM

cHcTeMa U3 MeHee BeposiTHOTO (DoJiee yriopsifjoueHHOTr0) COCTOSTHMUS TTepPeXouT B Hosee
BeposITHOe (MeHee yIOopsiZloUeHHOe).
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

-: mo6oi CaMOTIPOX3BOBHBIN MPOLIECC MTPOTeKaeT B HaNpaB/IeHUH, TP KOTOPOM
crcTeMa u3 6osiee BeposITHOTO (MeHee YIIOpsiIOUeHHOT0) COCTOSTHUS TIEPEXOUT B MeHee
BeposiTHOe (Ooee yropsiZioueHHOe).

-: mo6oi CaMOTIPOX3BOBHBIN MPOL{ECC MTPOTeKaeT B HaNpaB/IeH|H, TP KOTOPOM
cHcTeMa U3 MeHee BepOosITHOTO (0oj1ee yIIopsifloUeHHOT0) COCTOSTHUS He TTePeXO/HT B
Oosee BeposiTHOE (MeHee yTopsiOYeHHOE).

JI11 H30/TMPOBAHHBIX CHCTEM IPOLECCh, A/IA KOTOPBIX H3MeHeHHe SHTPONUH
OTpHIaTe/IBHO,. ..

: He 3arpeIeHbl

: 3arpeleHb!

: Hanbostee BE€POATHBIL

. BO3BMO)>XHBI

YTBep)KeHue, KOTOpoe He ABJIsAeTCsA (JopMy/THMPOBKOIl TpeTbero Hayasia
TepMOAMHAMUKH:

-: ITpu abcomoTHOM HyJle TeMIiepaTypbl CBOOOHAsE 3HEprust X paBHaA TerJioTe
ripotiecca.

- B H30/IMPOBAHHLIX CUCTE€MaX CaMOITPOXU3BOJ/IBHO MOT'YT IIPOTEKATh TOJILKO MPOLeCChI,
He COIIpOBOXJarolinecs yBeJIMueHrueM SHTDOIINM.

-: IIpu Temnieparypax, 6M3KuX K aOCOMIOTHOMY HYJTIO, TETIJIOEMKOCTb CHCTeMBI paBHa
HYJIIO.

-: DHTPOMUS WJiealbHOTO KPUCTAasIIa TIPH abCOTFOTHOM HyJle TeMIlepaTypbl paBHa HYJTO.
TennoBas Teopema HepHcra u mocrynar IlnaHka no3Bo/isl0T pacCYUTHIBATh. ..

: TEIVIOBOM 3(eKT peakLyy.

: aDCOIOTHYIO SHTPOIIHIO CUCTEMBI

. SHTAJIBITUIO TTpoLecca

-: BHYTPEHHIOK SHEePruIo Ipoliecca
BbrunciTs u3MeHeHHe SHTPONHY TIPY HarpeBaHuu ogHoro Mo CdS ot —120 go 0 °C,
eC/I1 3aBUCUMOCTb MOMbHOM

TeIJIOEMKOCTH OT TeMII€PATyPhbl BbIPa’>KaAeTCsd YpPaBHEHHEM

CP = 54,0 + 3,8-:10-3T, Ix/(Monb'K).

B peakuuu BTOporo nopszaka A + B — D Haua/ibHble KOHLIeHTpaLuu Belects A u B
paBHbI cOO0TBeTCTBeHHO 2,0 Mok -1 u 3,0 Mok n—1. CKopocTs peakuuy pasHa 1,2:10—
3 Monb-—-1-c—1 mpuCA= 1,5 Mosnb-i—1. PaccurTaiiTe KOHCTaHTy CKOPOCTH U CKOPOCTh
peakiuu ripu C B= = 1,5 mosnb--1.

C/10)KHBIH, OBICTPO MPOTEKAWINUHA XMMUYeCKUH MPOLIecC OKUCIeHUSs],
COIPOBOXKAAIOIIUNCA Bbl/je/leHHeM 3HaUUTe/IbHOr0 K0/IMYecTBa Telia v
CBeyeHHeM, Ha3bIBaeTcA:

a) B3poiBom
0) l'openuem

B) XMMHUeCKOl peakijyei
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