MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

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

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

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHB BhICIIero 06pa3oBaHusA

®opma obyueHus

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3paborunk pabdoueii
MPOrpamMMebI

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HPOEKTI/IPOBBHI/IE TEXHO/IOTHYeCKHUX NMPOoLeCcCoB NMPOU3BOACTBA
dBHAIIMOHHBIX, PAKETHBIX anraTeneii U JHepreTuYeCKuX yCTaHOBOK

Choenuaaurer

Ounas

A PakeTH0-KOCMHYECKOH TeXHUKH

A8 IBUTATEJ/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
AITITIAPATOB

A8 IBUTATEJ/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
AITITAPATOB
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E = ﬁ AYAUTOPHBIE 3AHATUSA | CAMOCTOATE/IBHASI PABOTA B
o= | 9 o
o = -
a, E § M = 2 = = 2 dw
=== 3 S S @) aE | ER
0 = | = = & o 72} O » O
&3 g% 8 s [ E2 | 0% & < S8 | ¥&
N X o = | B | g= o = & 2 =
< 2 B2 F| 5| 5§ |88 £ & = 5 ows  EX
CISEE @ E £z EE 8 g & =g 88
= R E |og g ® o o | 5o | &
§% 2 2E 20 S | © | &5 E
) < = A~ B H< | 5
R | 5 = = > > ) S|
o = X K 2
o
4 7 3 108 68 34 0 34 40 0 0 40 9K3

Cankrt-ITetepOypr
20 r 27451




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:
MPOBOJIUTH aHa/IN3 PabOTHI TETVIOBBIX MAIlIMH U YCTAHOBOK
TIPUMEHSIThH CIIPaBOUHbIe MaTepyasIbl 10 TEPMOAMHAMUUECKUM CBOMCTBaM >XKUIKOCTeH U ra3os;;
HaBbIKU:
pacyeT OCHOBHBIX TEIIOPU3NUeCKUX XapaKTePUCTUK PabouuX Ter;.



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>kaHue JUCLUTIIMHBI SBJISIETCS OCHOBOM JJisI OCBOEHUS TUCIUTUIAH: HPOEE(TPIPOBAHPIE n
KOHCTPYUPOBAHUE KAMEP CI'OPAHUSA 'A3OTYPBMHHBIX IBUT'ATEJIEWN.

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, %

Paspen 1. Beegenue. Llesb 1 3agaun Kypca. OCHOBHBIe Onpe/ie/leHusl.

(=}

o | OIIK-1

Pazpen 2. Oc 1e M B NPU/IOKEHHH K XUMHYECKUM
nponieccam. HyseBoit 3akoH TepMoJiHaMUKU. T1epBbIii 3aKOH TepMOAMHAMUKH (3aKkoH T'ecca),
TennoBoii 3¢ deKT peakLyuy. DHTa/bMMS. 3aBUCUMOCTb TeM/I0BOro 3ddeKTa peakLyu oT,
Temneparypbl. CHCTeMbI OTCUeTa SHTaAbIMH. TernoeMKoCTs. BTOpOii 3aKOH TepMOANHAMUKH,
SHTpOMNUs. VI3MeHeHte SHTPOINUH U SHTa/LITMU B TEPMOAMHAMUYeCKUX npoljeccax. Tperuii,
3aKOH TepMozMHamMuKU. Teruiopasi Teopema Hepcra.

1 Tep

20

12

20

Paspen 3. XapakTepucTuyeckue (pyHKuu. XapakTepuctiueckue QyHKIUN — ONpeZieieHue.
BHyTpeHHsIsl 3Heprusi, SHTabIUsI, CBOGOAHAsK IHEPTHsl, 13060PHO-M30TEPMHYECKHIL.
TMOTeHLIMa/ — KaK XapaKTepucTHueckue (yHKLMH Pa3/IMuHbIX TepMOJUHAMUUe CKHX.
rpolieccax. YpaBHeHust MakcBesia. XMMUUeCKUiA MOTeHL{1al.

20

12

20

Pa3pen 4. CKopocTh XHMHUeCKO# peakiuu. Ornpe/iesieHre CKOPOCTH XMMHUUECKOH PeaKLiiH.
TMopsaok peakuyun. KoHcTaHTa CKOPOCTH peakLjuy 3akoH AppeHuyca. DHeprus akTUBalL{|u.
3aBHUCUMOCTb CKOPOCTH XUMHYEeCKOH peaxkLiu OT Temrieparypsbl. XapaKTepuc’muecxuﬁ‘
MHTepBaj TeMreparypbl. CKOPOCTb XUMHUUECKOM peakLMK Kak UMC/I0 aKTUBHBIX COyAapeHHit.
MEX/y YaCTHULaMU.

16

10

20

Paspen 5. DnemMeHTbI TeopuH ropeHus. 1. TopeHre Kak COBOKYITHOCTb (PM3UUYECKHUX H.
XUMUYECKUX ITPOLIeCCOB. 2. Bocrinamenenue cmecu. TerioBoe BoCIIaMeHeHUe. HEHHDE.
BocrIaMeHeHue. Tlepuos MHAYKLMK. BeIHyXK/IeHHOe BocIiameHeHHe. 3. PacripocTpaHeHue.
TJIaMeHH B ra30BbIX cMecsix. TerjioBasi Teopusi pacripoCTpaHeHHs! JaMUHAPHOTO T/laMeHH.
HopMarbHasi CKOpoCTh pacripocTpaHenus niameHu. TypOyneHTHoe ropenne. OTBOJ Teria U3.
30HbI ropeHus. IIpesieibHas CKOPOCTB pacripocTpaHeHus IlaMeHu. 4. [eTeporeHHoe ropeHue.
OO611j1ie 3aKOHOMEPHOCTH TeTeporeHHOro ropeust. JuddysronHas 1 KUHeTHYeCKast 06/1acTH.
ropeHust. 'opeHue O/JMHOUHOM Karl/Iv XH/JKOTO TOpIoYero B cpefie oKUcauTess. TopeHue.
yF}IEpO,Z[HOﬁ YaCTHLbI B [IOTOKEe OKHUC/IUTEJIA.

18

14

14

20

Paspen 6. P KHX CHCTeM NPHU Ha/In4uuH (a3oBbIX U
XHMHYeCKHMX npeBpaiteHuii. 1. HarpaBieHue nmpoTeKaHHs POLIECCOB .
TepMOAWHaMHUUeCKHe yC/I0BHUA PaBHOBeCHS. KpI/ITepl/Il/I PaBHOBeCHS U CaMOTIPOU3BOJIBHOCTH.
niporjeccoB. Buypl paBHOBecHsl. MexaHWuecKas HHTepripeTaLus. 2. ®a3oBoe paBHOBecHe.
TMpasuso da3 I'ub6ca. 3. Xumuueckoe paBHoBecye. OOLKe YCI0BUsS XUMUYECKOTO.
PpaBHOBeCHS. OKBUBa/IeHTHasi XMIMUYe CKast d)opMina TEpMO,E[l/IHaMl/I'-IECKOﬁ CHUCTEeMBI.
Onpepenenvie Temreparypsl TJIC npu P, T = const . Onpesienenuie Temreparyps! T/IC ripu.

cUe Tep

YCJIOBUU XUMHUYECKOI0 paBHOBECHSI.

28

18

12

10

20

Bcero 3a 7 cemecTp

108

68

34

34

40

100

Bcero no AucHyIUinHe

108

68

34

34

40

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep u HaiMeHOBaHHe
pa3jesa JUCIUNIUHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0nemMm,

ayp.
JacoB

Pazgen 2. OcHOBHBIE 3aKOHBI
TePMOAUHAMUKU B TIPUIOXKEHUU K
XUMUYeCKHUM TIPOLieCCaM.

TeroBoit 3¢ dekT peakiyu. 3aBUCUMOCTD TEJIOBOTO
s¢dekra peakiyu OT TemriepaTypbl. CHCTEMbI OTCUETa
SHTA/IBITHU

Pa3zpen 3. Xapakrepuctuueckue
GyHKLUH.

BHyTpeHHss 3HEPrUs, SHTA/ILIHS, CBOOOHAST SHEPT U,
1300apHO-U30TEPMHUUECKUI TIOTEHIUAT — KaK
XapaKTepucTuueckre QyHKIWUN B Pa3/TIUUHBIX
TepMOJMHaMUYeCKUX Tpolieccax.

Paznen 4. CkopocTh XUMUUeCcKoin
peakxiiu.

CKOpOCTb XUMUUEeCKOW peakliy KaK UYHC/I0 aKTUBHBIX
coyfiapeHuit MeXx/1y uaCTUIlaMHU.

Pa3zpen 6. PaBHOBecue
TepMOAUHAMUUE CKUX CUCTEM TIPU
Hanmuuu ($Ha3oBbIX U XUMUUeCKUX
TIpeBpalleHuH.

OrnpefiesieHre paBHOBECHOI'O XMMHUUECKOI'O COCTaBa U
Temnepatypbl TIC npu 3ajlaHHbIX JaBJeHUSIX U
HCXOLHOMY XHUMHUUYECKOMY COCTaBy CUCTEMBbI
(TepMogmHAMHUYECKHI pacyerT)

12

Bcero 3a 7 cemectp

34

3.3. CamocronaTenbHast padora crygeura (CPC)

Ne
n/n

Homep 1 HanMeHOBaHHe pa3jena

JMCIMIUTAHBI

CopepikaHue yueOHOro 3aJaHus

Oo0neMm,
4acoB

27451




1  |Pa3men 1. BeneHue. YrnybneHHasi mpopaboTKa pa3ziesioB Kypca 4
T10 KOHCIIeKTaM JIeKLIU U peKOMeHAyeMOu
JIuTeparype
YrnybneHHasi mpopaboTKa pa3ziesioB Kypca
2 T10 KOHCIIeKTaM JIeKLIUi U peKOMeHAyeMOu 6
Pazpen 2. OcHOBHBIE 3aKOHBI TEDMOJVUHAMUKY B nuTeparype
MIPUIOKEHUU K XUMUUEeCKUM TIpoLieccaMm.
3 Hpopa6UOTKa MaTepHasioB MPaKTU4e CKUX )
3aHATUI
YrnybneHnHasi mpopaboTka pa3ziesioB Kypca
4 T0 KOHCIEKTaM JIeKLIU U peKOMeHAyeMOu 6
Paspen 3. Xapakrepuctryeckre (QyHKLHH. Jireparype
5 ITpopaboTka MaTepUasioB MPAKTHYECKUX ’
3aHATUI
YrnybnenHas mpopaboTKa pa3esioB Kypca
6 10 KOHCIIEKTaM JIEKLJU ¥ peKOMeHAyeMOU 4
Pazpnen 4. CkopoCTh XUMUUECKOW peakijvu. Jreparype
7 ITpopaboTka MaTepUasoB MPAaKTHYECKUX ’
3aHATUI
YrnybnenHasi mpopaboTka pa3zienoB Kypca
8 |Pa3gen 5. DyieMeHThI TEOPUM TOPEHUSI. T10 KOHCTIEKTaM JIEKITHM U PeKOMeHyeMOM 4
JIUTeparype
YrnybnenHasi mpopaboTka pa3zienioB Kypca
9  |Pasgen 6. PaBHOBecCHe TepMOJUHAMUUE CKHX T10 KOHCIIEKTaM JIEKIII U peKOMeH/TyeMOi 8
CUCTeM TIpY Ha/TMurK a30BbIX M XUMUUECKUX |/TUTeparype
10 NPEBPALL[eHUH. HpopaQOTKa MaTepHasioB MpaKTHYeCKUX 7
3aHATUI
Bcero 3a 7 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
11234 5 6 (7|8 9 10 |11 |12 |13 (14|15 | 16 17
7 KIloc | AP Komn | AP Op | BII3
YcnoBHble 0003HaueHUSI:
e [IP — auarHOCTHUeCKasi paboTa;
¢ KIlloc — KOHTpO/b TTOCeaeMoCTH;
¢ Ko/t — KO/JIOKBUYM;
e BII3 — Bonpocel/3azanus 1o temam I13.

TeKyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIe BpeMeHHble HHTepBaJIbl B
cnemyronumx dhopMax:
JMarHoCThYeckKas pabora;
KOHTPOJIb TTOCeIjaeMOCTH;
KOJI/IOKBUYM;

BOIIPOCHI/3afaHus 1o Temam [13.

IIpomexxyTouHas arrecTanusi IIPOBOJUTCS B (hopMax:
3K3aMeH.

27451




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Teopus ropenus u B3pbiBa. Mocksa: FOpaiit, 2020, 351. pec.

2. . Teopus ropenus u B3peiBa. Mocksa: FOpaiit, 2019, s51. pec.

3. A. A. JleBuxuH, A. M. Ky3pmuH. . Teopusi ropeHUst U XuMrdecKasi TepmoarHamuka. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2016, 42 3k3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

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

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474%20—
%20BubMoTeYHO-
n3garenbckuii%200eHTp% 206 TY %20%22BOEHMEX %22%201m.%20/,.D.%20YcTtuHoBa; %20—
%20bubmoreunonsaarenbckuii%2011eHTp %206 TY %20%22BOEHMEX %22%20uM.%20/1.9.%20YcT
— dyHgamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

3. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas riardopma FOpalT. 11 By30B U CCY30B.;.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmaliioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTIlntoc- vHGOpMaLMoHHbBIN TOpTa MpaBoBoi MHGOpMaLiu.

5.5. TTporpamMMHoOe obecrieueHue:
He Tpe0yeTcs.
5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



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;
*  KOHTDOJIb MTOCEIIaeMOCTH;
*  KOJUIOKBUYM,;
e BOIIPOCHI/3ajaHus 1o Temam [13.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (40 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
XUMHUYECKASI TEPMOJUHAMUKA U TEOPUS TOPEHUS

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
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?{?éKOCTb’
Pa3pen 1. Beegenue.
. Teopust ropenus v B3pbiBa: Mocksa: FOpaiit, 2020
€
YrnybnenHasi mpopaboTKa pa3ziesios . Teopust ropenus v B3pbiBa: Mocksa: FOpaiit, 2019
Kypca 10 KOHCTIeKTaM JIeKIWA 1 (1) 4
peKOMeH/lyeMOH JITepaType A. A. JleBuxun, A. M. KysemuH. . Teopus ropenus u
XUMHUecKasi TepMorHamuKa: CI16.BT'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2016 (1)
Wroro no pasgeny 1 4
Pa3pen 2. OcHOBHBIE 3aKOHBI TEPMOJAUHAMUKY B NPU/IOKEHUH K XUMUUECKHMM IpoIjeccam.
Vimy6rienHas npopaboTka pasienos . Teopust ropenus u B3p1)(1113)a: Mocksa: FOpait, 2019
KZES;;? Kz};%%eﬁ;?: J;GKHI;IH “ A. A. JleBuxuH, A. M. Ky3bmuH. . Teopus ropeHus u 6
P Ay patyp XUMHUUecKas TepmoarHaMuKa: CI16.BT'TY
- 5 "BOEHMEX" um. [I. @. YctrHoBa, 2016 (2)
popaboTKa MaTeprasios . Teopusi ropeHusi u B3pbiBa: Mocksa: FOpaiit, 2020 2
MpaKTUYeCKUX 3aHATUM 1)
Wroro no pasgeny 2 8
Pa3pen 3. XapakTepucruueckue (yHKIIHH.
Vimy6rienHas npopaboTka pasienos . Teopus ropenus u B3p1)(121333: Mocksa: FOpatit, 2020
KYPCa IO KOHCIIEKTaM JICKI{H U . Teopusi ropenusi ¥ B3pbiBa: Mocksa: FOpatit, 2019 6
peKoMeHAyeMoH IhTepaType 2)
I 6 A. A. JleBuxun, A. M. KysemuH. . Teopus ropenus u
popaboTKa MaTepHaHVOB XUMHUecKasi TepMmoauHamuka: CI16. BT TY 2
TPAKTHHUECKHX 3AHATHH "BOEHMEX" um. [I. @. Yctuosa, 2016 (3)
Wrtoro no pasgeny 3 8
Pa3pen 4. CKOpoCTh XUMHYECKON PeaKIHH.
Vimy6rienHas npopaboTka pasienos . Teopus ropenus u B3p1,(1§;a: Mocksa: FOpaut, 2019
KYPCa IO KOHCIIEKTaM JICKI{H U . Teopusi ropenusi ¥ B3pbiBa: Mocksa: FOpatit, 2020 4
peKoMeHJyeMoH IiTepaType 3)
I 6 A. A. JleBuxun, A. M. KysemuH. . Teopus ropenus u
pOpabOTKa MaTepHasion XUMHYecKasi TepmoguHamuka: CII6.BT'TY 2
TPAKTHHUECKHX 3AHATHH "BOEHMEX" um. [I. ®. YcTunosa, 2016 (3)
Urtoro no pasgeny 4 6
Paspen 5. Js1eMeHTBI TeOpUY FOpeHusl.
YrnybsieHHast mpopaboTKa pas/iesios . Teopusi ropeHusi u B3pbiBa: Mocksa: FOpatit, 2019 4
Kypca 10 KOHCTIeKTaM JIeKLUH 1 3)
peKoMeHAyeMoM ThTepaType . Teopus ropenysi ¥ B3pbiBa: Mocksa: FOpatit, 2019
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A. A. JleBuxun, A. M. KysemuH. . Teopus ropenus u
XUMHUecKasi TepMoguHaMuka: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2016 (4)

3

Wrtoro no pasgeny 5

4

Pa3aen 6. PaBHoBecHe TepMOAHMHAMUYECKHUX CHCTEM NP Ha/IMYUHU (Pa30BbIX U XUMHYECKUX

npeBpaiieHui.

Yrnyb6ieHHast mpopaboTKa pa3ziesioB

. Teopusi ropenusi ¥ B3pbiBa: Mocksa: FOpatit, 2019

“

KYPCa 1O KOHCTIEKTaM JIeKIIH 1 . Teopus ropenus v B3pbiBa: Mocksa: FOpaiit, 2020 8
peKoMeHyeMoM TiTepaType 4)
6 A. A. Jleuxun, A. M. KyspmuH. . Teopus ropenus u
Tpopaborka MaTepHaﬂUOB XUMUUecKas TepmoguHamuka: CI16. BT TY 2
TPAaKTUIECKHX 3aHATHH "BOEHMEX" um. [. ®. Ycrusosa, 2016 (4)
Uroro no paspeny 6 10
12 27451



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
XUMHUYECKASI TEPMOJUHAMUKA U TEOPUS TOPEHUS

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e KOHTDOJIb TIOCELIAeMOCTH;

e BOIMpOCHI/3aaHus 110 TemMam I13;
*  KOJ/UIOKBUYM;

e  5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

KoHTposib mocenjaeMocT
ArtTecTalusi MpOCTaB/SIeTCS MPU YCIOBUH TIOCEIeHUs He MeHee 75 % 3aHsTuii. OTpaboTka
TIPOITYIIIeHHBIX 3aHATHI He TpeOyeTcs.

Bomnpocsi/3aganus no Temam I13

OrjeHMBaeTCs MOJTHOTA ¥ KAYeCTBO BBIMIO/THEHUS [IPAKTUUECKOT0 3a/laHus, BePHOCTh a/lrOpyUTMa 1
TIO/TyYeHHBIX pe3y/IbTaToB, CIIOCOOHOCTb MX 0OBSICHUTS.
[Tpumeps! 3aaHmii nipefcTasieHs! B Y MK AUCLUIIMHBL.

KonnokBuym

KonnokBrym BK/IrOUaeT B cebst yCTHBIN OTBET Ha OJJUH BOTIPOC TpernoiaBaresis. KoIOKBUYM CUHTAeTCS
C/IaHHBIM TP CTeTIeHH MO/THOTHI M NPaBU/ILHOCTH OTBeTa Ha Bompoc 6osee 60%.
TemMaTuKu KOJJIOKBUYMa TpecTas/ieHbl B Y MK IUCHUNIMHEL

JK3aMeH

Cpaua 5K3aMeHa HauKMHaeTCsl C IPOXMK/eHUsI UTOTOBOT0 TecTa, cogeprkaitiero 10 BompocoB no
Marepuasiam
mucuunuiuabl. Eci oOyuaromuiics gan He MeHee 6 TIPAaBWIBHBIX OTBETOB, TECT CUUTAETCS BLITIOTHEHHBIM U
00yuJaroI[eMyCsl BLICTAB/ISIETCS OL[€HKA "yI0B/I€TBOPUTE/IBHO"
B njesiax nosbleHus1 OLeHKH 0 "XOpoLIo” U "OTJIMYHO" CTYAEHTY IIpe/JlaraeTcsl OTBETUTL Ha BOIIPOCHI
9K3aMeHAaLIMOHHOro ouieTa. KOMIUIEKT 5K3aMeHaI[MOHHBIX OM/IeToB BXoqu B cocTae YMK aucLuminHel. bunet
cozep>xuT 2 Boripoca. [IpuMeHsroTCS cnefyrolyie KpUTepyuy OL@eHUBAHUS:
OneHKa «OTJIMYHO» BBICTABJISIETCS IPY HA/TMUWH TTPaBU/IbHBIX OTBETOB Ha 00a BOMPOCa, U ZOTIOIHUTeTbHBIN
BOIIPOC OT Iperofasarerss;
O11eHKa «XOPOILI0» TIPY HaJIMUKMY TIPaBUILHOTO OTBETa Ha O/JUH BOTIPOC, HETIOJIHOTO OTBeTa Ha BTOPOU 1
JIOTIOJTHUTEJTBHBIN BOTIPOC OT IperoaBarerisi.
OrieHKa "y/10B/IETBOPUTEILHO" CTABUTCS TIPU HEYCIENTHOH cZlaue 3K3aMeHal[MOHHOTO OUieTa Mo pe3y/ibTaTamM
paHee MPOWIeHHOrO TeCTUPOBaHUS
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/ie/ioB U
JUJAKTHUECKUX eJUHHILY

BCEI'O

AypuTopHBIe
3aHATHA B
KOHTAKTHOM

¢opme

BCEI'O
Jlekipuu
ITpakTHueckue
3aHATHA

CamocToaTe/1bHasA
paboTa CTyAeHToB

Dopmupyemas
KoMmeTeHIusA, %

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. BBegenue.

© |OIIK-1

KonTposb
NoCeLaeMOCTH

Pazpnen 2. OcHOBHBIE 3aKOHBI
TePMOJUHAMHKH B MPUJI0KEHHUH K
XUMHUYECKHUM IpoLeccam.

20

12 4 8

20

Bonpocsl/
3a/jaHud 1o
Temam 113,
Kosnnoksuywm,
KouTposis
MOCelaeMOCTH

Pa3zpgen 3. XapakTepuctuueckue
(yHKIHH.

20

12 4 8

20

Bormpocsl/
3a/jaHus 110
Temam 113,
Konnoksuywm,
KonTposb
N0CeLaeMOCTH

Paspen 4. CkopocTb XUMHUUYECKOH
peaxkijum.

16

10 4 6

20

Bonpocsl/
3a/jaHud 1o
Temam 113,
Kosnnoksuywm,
KouTposis
MOCelaeMOCTH

Pa3zgesn 5. J1eMeHTbI TeopUuM
ropeHmus.

18

14 | 14 0

20

Bormpocsl/
3a/jaHus 110
Temam 113,
Konnoksuywm,
KonTposb
NoCeLaeMOCTH

Pa3pen 6. PaBHOBecue
TepMOAHMHAMHUYeCKHX CHCTeM NpH
Ha/M4YMH (pa30BbIX U XMMHYECKUX
npeBpaleHuii.

28

18 6 12

10

20

Bonpocsl/
3a/jaHud 1o
Temam 113,
Kosnnoksuywm,
KouTposis
MOCelaeMOCTH

Bcero 3a 7 cemectp

108

68 | 34 | 34

40

100

Bcero no gucuuiinHe

108

68 | 34 34

40

100

14
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 5

Ne 6

Ne 7

Bonpocbl omKpbimozo muna:
XuMH4yecKasi TEpMOAMHAMHKA H3y4aeT...

: KOJIMUeCTBEHHKLI COCTaB XMMHUUECKUX cMecei

: KaueCTBEeHHBIM COCTAaB XMMUUECKUX CMeCei

: TIepexo/bl SHepPTUr U3 OfHOM (HOPMBI B APYTYIO, OT OFHOM YaCTH CUCTEMBI K APYToit

- BHyTD€HHee CTPOEeHHE Te/l U MEXdaHW3M IIPDOTEKAIOIMX B HUX TIPOLIeCCOB
TepMO]]l/IHaMl/l'JECKaﬂ cucreMa 3T710...

-: TPyIINa aTOMOB, HAXOJAIUXCS BO B3aUMO/IEHCTBUH MEXy OO0
- TpyIINa MOJIEKY/I, HAXOJSIUXCSI BO B3aUMO/IECTBUU MEXKY COO0M

-: TeJI0 WM TPYIINa TeJl, HaXOJSLIMXCS BO B3aUMOZEHCTBIM, MBIC/IEHHO W/TU PeaibHO
000cobsieHHbIe OT OKPY KaroIL[ei Cpeibl

-: TpyTINa MOJIEKYJI, KOTOpble He HaXOAATCS BO B3aUMO/IEHCTBUN MEXKY COO0i
ITapaMeTpBbI COCTOSHHS CUCTEMBI 3TO ...

-: BCe BeJIMUMHBI, XapaKTepHU3YHOIIHe KaKoe-TM00 MUKPOCKOITUUECKOe CBOHCTBO
paccMaTpHUBaeMOM CHCTEMBI

-. BCe B&JIMUMHLI, UMEIOILHE TI0/I0OKHUTE/IbHBIE 3HAYEHUA

- BCe BeJIMUMHBI, XapaKTepH3yIoIie Kakoe-TH00 MaKpOCKOITHUeCkKoe CBOWCTBO
paccMaTpuBaeMOM CHCTEMBI

-. BCeé Be/IMUMHbI, UMEIoI1e€ OTPHLIdTe/IbHbIe 3HAaUEeHHWA

Jnsa paboTel paciupenus )aKTOpaMyd HHTEHCUBHOCTH M S KCTeHCUBHOCTH
COOTBETCTBEHHO SIB/IAIOTCH. ..

-: u3MeHeHUe 06beMa (M3) u faBnenue (I1a)
-: naenenue (I1a) v u3MeHeHe oonema (M3)

-: cwia (H) v myThb (M)
CucTeMa Hax0[JUTCA B COCTOAHUH TEPMOJJUHAMHUYECKOr0 PAaBHOBECHS, €C/H ...

-. €eé COCTOssHME He 3dBUCUT OT TeEMIIEPATYyPhbI
-. eeé COCTOsIHME He 3aBHMCUT OT [daBJ/I€HUA

-. 3Ha4Y€HUA IMapaMeTPOB OJWHAKOBELI B J10001i TOUKe CHCTEeMBI M OCTaI0TCH
OIMHAKOBBIMH BO BDEMEHU

-1 ee COCTOSIHME He 3aBHUCUT OT KOHL|EHTpalji KOMIIOHEHTOB
BuyTpeHHss1 3Heprusi BelecTBa. ..

-: He siB/isieTCsA QYHKIHEH COCTOSHUS

-1 3aBMCHUT OT CIIocoba unu IMMyTHU, KOTOPbIMM JdHHOE BeleCTBO IMPpMBEAEHO B JaHHOE
COCTOsIHHE

-: He 3aBUCHT OT CIIocoba U MMyTH, KOTOPbIMU IdHHOE BEIEeCTBO MPUBEAEHO B dHHOE
COCTOsIHHE

-: He 3aBHCUT OT er0 (PU3NUeCKOTro COCTOSTHHUS
DopMy/IMPOBKH 1-0ro Haua/ia TePMOAUHAMUKH: ...
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

-.B 38MKHYTOﬁ CrucTreMe CyMMa BCeX BUO0B 3HEPIvKd He MOCTOSAHHA
-. [MOJTHadA 3Heprusa HBOHHPOBHHHOﬁ CHUCTEeMbI He ITOCTOsAHHA

-. JHEPIrud HEYHUUTOXXd€Ma U HeCOTBOPAEMd; OHA MOXET TOJILKO IepexXognuThb U3 OAHOﬁ
CI)OPMI:I B APYTYIO B SKBUBAJ/IECHTHBIX COOTHOILLIEHUAX

-: JHEPrusi He MOXKeT TOJILKO TIePeXOAUTh U3 OFHOU (DOPMBI B IPYTYIO B IKBUBATIEHTHBIX
COOTHOIIIEHUSIX

PaboTa pacimupeHus Jisi H30/ITMPOBAHHOM CUCTEMbI PH H30TEPMUUYECKOM
nponecce (T = const u U = const, dU = 0) paBHa...

: A = 0/R+T~1n (P1/P2)
- A = n*R/T+1n (P1/P2)

- A =neReT+1n (P1/P2)

: A =neReT/1n (P1/P2)
CootHomenne mexxay Qp u QV s peakuum Mexay ujeajlbHbIMU ra3aMu B
H30/IMPOBAHHOM CHCTEME ...

= QP=QV

= QP=QV +n/ReT
= Qp=QV +nRT
= QP=QV+nR/T

ITpu apuabaTuyecKkoM mpouecce padora paciIMpeHUsi B H30/IMPOBAaHHON CHCTeMe
paBHa...

--A=—2P

- = ___ T

~A=—0U

- =__ C

Bonpocbl 3aKpbimo2o muna:
Ten/10eMKOCTb...

: siBisieTcsl (PyHKIMeN COCTOSTHUS

: He 3aBUCHT OT yCJIOBUH, NP KOTOPHIX ompefessiercs BemunHa C = 6Q / dT.

: siBysieTcs hyHKLMel npoliecca

-1 KOJIMYECTBO TEMJIOThI, COOTBETCTBYIOIIee U3MEHEHHIO TeMITepaTyphl eTUHUIbI 00heMa
BelllecTBa Ha 1 rpagyc
CootHomienne CP u CV s rasos...

-: u306apHas Terui0eMKOCTh ra3oB CP nHorza 6orblie n30x0opHOH TertoeMkocTy CV Ha
BeJIMYMHY R — yHUBepcanbHOM ra30Boi NOCTOSSHHOM

-: m306apHast TerioeMKoCTh ra3oB CP Bcersja paBHa M30X0pHOH TernoeMkoct CV

-: m3o6apHas Terui0eMKOCTh ra3oB CP He Bcerzia 6osbIie H30X0pHOH TeryioeMKocT CV
Ha Be/IMUMHYy R — yHUBepcasbHOU ra30Bo MOCTOSIHHOM

+: n300apHas TeroeMKocTb ra3oB CP Bcerza 6osbiie n30x0pHOM TerioeMkocTd CV Ha
BeJIMUMHY R — yHUBepcaibHO ra30B0ii OCTOSIHHOMN

3aBHCHMOCTH TeIUIOTHI PeaKLiH 0T TeMIIepaTyphbl OIpe/ie/IAeTcsi H3MeHeHHeM
TeNn/I0eMKOCTH CHCTeMbI B pe3y/ibTare NPOTeKaHUs peakIu — 3TO...
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

: 3aKk0H [lanbToHa

: 3akoH Kupxrodda

: mpasuo [dronoxra u [1tu

: npaBuso Konmna 1 HelimanHa
CMBIC/I BTOPOro Haya/ia TePMOAMHAMHUKH COCTOUT B TOM, YTO ...

-: I0OOY CaMOTIPOU3BO/IBHBIN TPOLECC MMPOTEKAET B HAlPaB/I€HUH, TIPHU KOTOPOM
cUcTeMa U3 MeHee BepOSITHOTO (MeHee YIOpsiJOYeHHOT0) COCTOSIHUS TIEPeXOAUT B Oosiee
BeposTHOe (0oJiee yIIOpsiZIOUeHHOE).

-: 00O CaMOTIPOU3BO/IBHBIN TIPOLECC MPOTEKAaeT B HalPaB/IeHUH, TIPHU KOTOPOM
cucTemMa U3 MeHee BeposiTHOTO (Do/iee yTopsiJOUeHHOT0) COCTOSIHUS TIEPeXOAUT B Oosiee
BeposATHOe (MeHee YTIOPsIIOUeHHOe).

-: 00O CaMOTIPOU3BO/IBHBIN TIPOLECC MPOTEKAeT B HalpPaB/IeHUH, TIPHU KOTOPOM
cucrema 13 6osee BeposiTHOTO (MeHee YIOpsiJOUeHHOT0) COCTOSIHUS TTePeX0IUT B MeHee
BeposTHOe (0oJiee YIIOpsZIOUeHHOE).

-: mo0boi CaMOTTPOU3BOIbHBIN TIPOLIECC TPOTEKAeT B HAallpaB/IeHUH, TP KOTOPOM
cucTeMa U3 MeHee BeposiTHOTO (Dosiee yropsijoUeHHOTO) COCTOSIHUSI He TTePeXOUT B
Oosee BeposiTHOE (MeHee YTIOPsZ0ueHHOe).3arpeleHbl

JI151 H30/IMPOBaHHBIX CHCTEM MPOLECChl, A/IA KOTOPBIX W3MeHeHHe YHTPONUH
OTpUIATEe/IBHO,. ..

: He 3ampelleHsl

: 3ampeIeHsbl

: HanboJee BepOSITHBI

. BO3BMO>XHBI

YT1Bepx/eHue, KoTopoe He ABJseTCS (OPMY/IHMPOBKOIl TPpeThHero Hayajaa
TepMOJHAMUKH:

-: [Ipu abCoOMOTHOM HyJIe TeMIIepPaTyphbl CBOOOIHAs SHeprus X paBHa TeryoTe
Trporjecca.

-: B 130/1MpOBaHHbIX CHCTeMaX CaMOTIPOM3BO/IbHO MOTYT MPOTEKaTh TOJILKO MPOLIeCChl,
He COTIPOBOXK/JAFOIIIMeCsl YBeTMueHreM SHTPOIIHH.

-: ITpu Temnieparypax, 6IM3KHX K aOCOIOTHOMY HYJTIO, TETJIOEMKOCTh CUCTEMBI paBHa
HY/JTIO.

-: DHTpONUS UJeanbHOIo KpUCTasa pyu abCcoMOTHOM HyJ/le TeMIlepaTyphbl paBHa HyJIHO0.
TenoBas Teopema HepHcra u nocryiar I1iaHka mo3Bo/ifsl0T pacCUUTHIBATD. ..

: TeryIoBoM 3¢ deKT peakiuu.

: a6CO]'IIOTHy}O SHTPOINIO CUCTEMBI

. SHTAJIBITHIO TTpoLecca

-1 BHyTPEHHIOI 3HepruIo rporecca
BbrurciTe U3MeHeHMe SHTPONMY NIPY HarpeBaHuM ofHoro mons CdS ot —120 go 0 °C,
eCJI1 3aBUCUMOCTb MOJIbHOM

TEIUVIOEMKOCTH OT TeMIIE€DPATYPhI BEIPaA>Ka€TCA YDAaBHEHHUEM

CP = 54,0 + 3,8-10-3T, Ix/(monb'K).
B peaxkiuu BToporo nopsigjka A + B — D Haua/bHbIe KOHIIEHTPalUK BelljeCcTB A U B
paBHbI COOTBETCTBEeHHO 2,0 Mosb-ji—1 1 3,0 Monb-1—1. CKOpocCTb peakijuu paBHa 1,2-10-
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3 Monb 1—1-c—1 npuCA= 1,5 Mosnb-n—1. PaccunraiiTe KOHCTaHTy CKOPOCTH U CKOPOCTh
peakuuu npu C B= = 1,5 mosb—1.

Ne 10 C/10)KHBIH, OBICTPO MPOTEKAIUIH XMMHUYECKHH TPOLIECC OKUCTIeHUS,
CONPOBOXKAAIIIMIICA BbIie/IeHHeM 3HaYNTe/ILHOr0 KO/IMYeCTBa Tensjia u
CBeyeHHeM, Ha3bIBaeTCA:

a) B3peiBoMm
0) T'openuem

B) XHMMHYeCKOW peakiuei
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