MHMWHOBPHAYKHU POCCHUN
(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.
(mopmumch) DdUO
« » 20

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

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HDOEKTI/IDOB&HHE JXXMAKOCTHBIX PAKeTHBIX /:[BI/lFaTEJIEI‘/i

Cnenpanurer

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
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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.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIVAJIBHOCTD, XUMUSA, PU3UKA.

Copepyxanue TACITUTITAHbI SIBJISIETCS OCHOBO# inti OCBOEHHMSsI TUCITUTUTAH:
A3POT'NIPOTA3O0AVNHAMMUKA, UCIIBITAHUA U JUATHOCTHKA.

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

e OIIK-1 — CriocobeH pUMeHsITh eCTeCTBeHHOHAYYHbIe U 00IIlenHKeHepHbIe U SKCTIePUMEHTaIbHOTO
WCCIleJOBaHUs /A71S1 PellieHus] MH)KeHepHBIX 3a/jau 1pogeCCHOHANBbHOMN J1esITe/TbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)KeHepHBIX 3a/,a4

¢ OIIK-7 — CrniocobeH KpUTHUECKH Y CUCTEMHO aHaIM3UPOBATh IOCTHXKEHUS OTPAC/IH
JIBUTATe/IeCTPOEHUs] ¥ SHePreTHUeCKOM TeXHUKU M CIIOCOOBI MX IPUMeHeHHs B ITpodeCcCHOHATEHOM
KOHTEKCTe

¢ [ICK-6 — CriocobeH MpoBOAUTh TOMCK, CUCTEMATU3UPOBAaTh ¥ aHAJTM3UPOBATh MHHOPMALHIO T10
KOHCTPYKTUBHBIM M CXEMHBIM pellleHUsIM CYLLeCTBYIOLel paKeTHO-KOCMUYeCKOM TeXHUKU U UX
5/1eMeHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS w2
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OIIK-1

Paspen 1. Ba Oc 1e 1 TEPMOJHHAMMKH B PH/IOKEHUH K XMMHYeCKHM
npouneccam. Paszien 1. BeesieHre. OCHOBHbIe 3aKOHbI TeDMOIMHAMUKH B IIPU/IOKEHUHU K
XUMHUUecKuM rporeccam. 1.1. HyneBoii 3akoH TepMoanHaMUKH. [1epBbiii 3aKOH

3 6 TepMoZMHaMUKH (3akoH [ecca). TernioBoii a¢dekT peakuyn. SHTaMbIUS. 3aBUCUMOCTD 24 12 8 4 12 20
TernsoBoro 3(gexra peakluu oT TemrnepaTypbl. CHCTeMbI OTCUeTa SHTa/ILIUKU. TernoeMKoCTb.
1.2. BTOpO#i 3aKOH TepMOJMHAMUKH, SHTPONHS. VI3MeHeHHe SHTPOIMU U SHTaJIbIIUU B
TepMOZMHaMUueCKUX mporeccax. 1.3. Tperuii 3akoH TepMoanHaMUKU. TerioBasi TeopeMa
Hepcra.

Pa3pen 2. Xapakrepucruueckue ¢pynkuuu. Pasgen 2. Xapakrepuctnueckue GyHKuun. 2.1.
Xapakrepuctrnueckue GyHKLUN — Orpe/ienieHre. BHYTpeHHss SHeprus, SHTasbIus,

3 6 cB0OO/HAs SHEPTrHst, ©3000PHO-U30TePMUUECKHUI TIOTEHLIMA — KaK XapaKTepUCTHUeCKHe 18 8 4 4 10 20
(yHKLMM pa3TUYHBIX TEPMOAMHAMUUECKHX TpoLieccax. 2.2. YpaBHeHus MakcBesa.
XUMHUeCKUH IToTeHIUal.

Pa3paen 3. CKopocTh XHMHUeCKOH peakuuu. 3.1. OnpeziesieHre CKOPOCTH XUMHYeCKOH
peakuuu. ITopsaok peakuyy. KoHcTaHTa CKOPOCTH peakiljii 3akoH AppeHuyca. DHeprus
3 6 aKkTHBaLMK. 3.2. 3aBUCHMOCTb CKOPOCTH XMMUUECKO! peaKLjuH OT TeMIieparyphl. 21 9 4 5 12 20
XapakTepyCTHYeCKUI HHTepBas TemMmnepaTypbl. CKOPOCTh XMMUUECKOH peakijuH Kak YMC/Io
AKTUBHBIX COyZJapPeHUI MeXXy YaCTULAMU.

Paspen 4. Jy1eMeHTBI TeopuH ropeHus. Paszen 4. DnemeHTs! Teopuu ropenus. 4.1. [opeHue
KaK COBOKYITHOCTb Cl)I/lBl/I‘-lECKI/IX ¥ XUMHYeCKUX TPOoLeCCcoB. 4.2. BocryiameHeHHe CMeCH.
TenoBoe BocriameHenue. LlerHoe Bocriamenenye. Ilepuog nHAYKIMY, BeIHY)KeHHOE
BOCIIaMeHeHMe. 4.3. PacripocTpaHeHHe jlaMeHH B ra3oBbIX cMecsix. TernioBasi Teopust

3 6 pacrnpocTpaHeHHst IJaMUHAPHOTO T1aMeHH. HopMasibHasi CKOPOCTb PacrpoCTpaHeHHUst 24 14 14 0 10 20
riamenu. TypOynentHoe ropenue. OTBOZ Teruia U3 30HbI ropenust. [1pefebHast CKOPOCTh
pacripoctpaHeHus miaMeHH. 4.4. TeteporeHHoe ropenue. OBIiie 3aKOHOMePHOCTH
reTeporeHHoOro ropenusi. JuddysnuoHHas ¥ KUHeTHUeCKast 061acTi ropenysi. [opeHue
OJIMHOYHOM KaIl/IM )KH/KOTO TOPIOUero B cpejie OKUcauTesst. [OpeHHe yriepoAHO YacTHLbl B
TIOTOKEe OKHC/IATE/IA.

Paspen 5. P He Tep KHMX CHCTeM NPH Ha/InuuH (a3oBbIX U
XHMHYeCKMX NpeBpaiieHui. 5.1. HanpasieHne npoTekaHys NpoLjeccoB U
TepMOo/MHaMHyUeCKHe yC/IoBHsl paBHOBecHs. Kputepun paBHOBeCHsl M CaMONPOM3BOIBHOCTH
3 6 nporieccoB. Bupl paBHOBecus. MexaHuueckasi MHTepripetanus. 5.2. ®a3oBoe paBHOBecHe. 21 8 4 4 13 20
IIpasuio da3s 'mb6ca. 5.3. Xumuueckoe paBHoBecue. O61Me yCI0BUS XUMHUYECKOTO
paBHOBecHsl. DKBUBaJIeHTHasi XMMUUecKast GOpMy/ia TepMOAMHAMUYECKOH CHCTEMBI.
Onpegenenue Temneparypsl TJIC npu P, T = const . Onpesienienue temneparypsl T/IC npu
YCJIOBMM XMMHY€CKOT0 PaBHOBECHs].

Bcero 3a 6 cemecTp 108 51 34 17 57 100

Bcero no gucuuIinHe 108 51 34 17 57 100

3.2. AyAuTOPHBIN NPaKTUKYM

Oo0neMm,
Ne Homep 1 HanMeHOBaHue
Tema NpakTHYeCKOro 3aHATHUS aya.
n/n pa3fena JUCHHMILIUHBI
JacoB
Pazgen 1. Beenenve. OCHOBHBIE .
Tero0Bo# 3¢ deKT peakiy. 3aBUCUMOCTb TEIJIOBOTO
3aKOHBI TEPMOIUHAMUKU B
1 3ddexTa peakium 0T Temreparypbl. CUCTEMBI OTCUETA 4

TIPUJIOKEHNH K XUMUYeCKUM
TIpoL{eccam.

SHTAJ/IbITUH.

BHyTpeHHsIsl SHeprus, SHTabITHs, CBOOOJHAS IHEPTHSI,
Pazgen 2. XapakTepuCTUUECKHE —|M300apHO-U30TEpMHUYECKUI TTOTEHIMAI — KaK
(dyHKUIMH. XapaKTepucThuecKre QYHKIUHA B Pa3/IAUHbIX
TepMOJMHaMHUUYeCKHX TpoLieccax.

Pazpen 3. Ckopoctb xuMuueckord (CKOPOCTh XUMHYECKOW peaki[iy Kak YMC/I0 aKTHUBHBIX
peakLuu. COyZlapeHul MeXXly YaCTHLaMHU.

Pasgen 5. PaBHOBecue OrnipefiesieHle paBHOBECHOTO XMMHYECKOT0 COCTaBa v
TepMOJVHAMUYeCKUX CUCTeM Ipu [Temriepatypsl T/IC 1pu 3afjaHHBIX [JaB/IeHUAX U
HamMuuy (Pa30BbIX M XUMUUYeCKUX [UICXOJHOMY XUMHUYeCKOMY COCTaBy CUCTEMBI
TIpeBpallleHui. (TepMoOHAMUYECKUI pacyer).

Bcero 3a 6 cemecTp 17

3.3. CamocrosTebHast padora crygenrta (CPC)

| | |
6 27449



Ne Homep u HauMeHOBaHHe pa3jesa Copep)xaHue yueOHOro 3ajaHus Oo0nemMm,
n/n JUCLHMILIUHBI JacoB
YrnybneHnHasi mpopaboTka pa3zieioB Kypca
1 |Pa3gen 1. Beegenue. OCHOBHBIE 3aKOHBI 10 KOHCTIEKTaM JIEKLIUI 1 peKOMeHAyeMOU 6
TePMOJJUHAMUKHU B TIPUJIO’KEHUH K XUMUUYECKUM |IATepaType
) TMpoLeCcam. ITpopaboTka MaTepUasioB MPAKTHYECKUX 6
3aHATUI
YrnybnenHasi mpopaboTKa pa3esioB Kypca
3 T10 KOHCIIEKTaM JIEKIIU U peKOMeH/TyeMOo 5
Pazgen 2. XapakTtepuctuueckue (pyHKIUU. Jreparype
4 HpopaGUOTKa MaTepHasoB MpaKTHYeCKUX 5
3aQHATUI
YrnybnenHasi mpopaboTka pa3zenoB Kypca
5 T10 KOHCTIEKTaM JIEKITUM U peKOMeHyeMO 6
Pa3gen 3. CKopoCTh XUMHUUECKON peakIfiu. Jireparype
6 HpopaGUOTKa MaTepHaJIoB MPAKTUYe CKUX 6
3aHATUI
YrnybnenHasi mpopaboTka pa3zenoB Kypca
7  |Pasgen 4. DneMeHTbI TEOPUY TOPEHUSI. T10 KOHCTIEKTaM JIeKIUM U peKoMeHAyeMO 10
JIUTeparype
YrnybnenHasi mpopaboTka pa3zenoB Kypca
8  |Pazgen 5. PaBHOBecHe TepMOJUHAMUUECKHX T10 KOHCTIEKTaM JIeKIUM U peKoMeHyeMOit 6
CUCTeM TIpY Ha/TMUMK (pa30BbIX U XUMUUECKUX |/TUTepaType
9 TpeBpalLeHUH. ITpopaboTka MaTepuasnoB MPaKTHUe CKUX 7
3aHATHH.
Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN1 CEMECTPA
12|13 4 5/ 6|78 9 10(11|12|13|14|15| 16 17
6 Otu. o 113 | | AP Ortu. 1o I13 | IP OP| Bormp.Jud.3au, gud. 3au.

YcnoBHble 0003HaueHUS:
[P — nuarHoctryeckasi pabora;
Ortu. o I13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;

Borip.Jud.3au — Bonpock K guddepeHI[MpOBaHHOMY 3aueTy;

aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpeMeHHbIe NHTePBaJIb B
cnemyromux dhopMax:

JIMarHoCTUYeCKasi pabora;

OTYeT I10 MPaKTUUeCKOMY 3a/[aHHIo;
BOIIPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

IIpome)xyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
mrddepeHITMPOBaHHBIN 3aUeT.
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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;
. https://urait.ru — I'maBnasi — O6pa3oBatesnbHas maargopma FOpaiit. [17151 By30B U CCY30B.;;
. http://e.lanbook.com — 3BC Jlans;;
5. https://urait.ru/book/statisticheskaya-fizika-i-termodinamika-492840 — CraTtuctrueckas $hu3vKa u
TepMoiuHaMuKa — OO6pa3oBatesbHast mardopma «HOpaii». [t By30B U CCY30B.;;
6. https://urait.ru/book/himicheskaya-kinetika-495836 — Xumuueckast KuHeTrka — OO6pa3oBaTesibHast
ratdopma «FOpatiT». st By30B U CCy30B.;.

B~ W

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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
TOATrOTOBKM 110 Haripa/ieHuto 24.05.02 [TpoeKkTrpoBaHWe aBUAI[MOHHBIX U PAKETHBIX JBUTaTe/ei.

[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 BOIPOCHI K AN depeHIIMPOBAHHOMY 3aueTy.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

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 prm:{?éKOCTb’
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
HpopaﬁoTKa MaTepuaioB "BOEHMEX" um. ,Z[ d. YCTI/IHOBa, 2016 (1) 5
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
ITpopaboTka MaTepHasoB "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (1) 5
MpaKTUUeCKUX 3aHITUN

Wroro mo pa3zeny 3 12

Paspen 4. DiieMeHTBI TeOpUH FOPEeHUsI.

YrnybnenHast npopabotka pazgenoB | A. A. JleBuxuH, A. M. Ky3bMuH. . TeopHst TOpeHUs 1
Kypca 110 KOHCTeKTaM JIeKLIUA U XUMHUecKasi TepMogurHamuKa: CI16.BT'TY 10
peKoMeHAyeMOU uTepaType "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (2)

Wrtoro no pasgeny 4 10

Pa3pen 5. PaBHOBecue TepMOJJUHAMHYECKHUX CHCTeM IPH Ha/TUYMHU (PAa30BbIX U XUMHYECKUX
npeBpalieHui.

YrnybneHHast mpopaboTKa pa3/esioB
Kypca 10 KOHCTIeKTaM JIeKLUiA 1 A. A. JleBuxuH, A. M. Ky3bmuH. . Teopus ropeHus u 6
PEKOMeHAyeMOU TUTepaType XUMUUecKas TepmoguHamuka: CI16. BT TY
Hpopa60TKa MaTepuaioB "BOEHMEX" um. ,Z[ (OX YCTI/IHOBa, 2016 (3) 7
TPaKTHUUECKUX 3aHITHH.

Wrtoro 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

*  OTUYET I10 MPaKTUUECKOMY 3aZIaHUIO;

e BONPOCHI K ArhepeHIIPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

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).

Bonpocs! k guddepeHUpoBaHHOMY 3aueTy
Pacnonoxens! B YMK gucLMniviHeL.

JuddepennppoBaHHbIii 3a4eT

[17151 ToTyYeHust OLIeHKH «Y/[0B/IeTBOPUTENBHO» Au(d. 3aueT MpoBoAUTCs B (hOpMe BBIIOTHEHHUS TeCTa,
cogepskauero 20 BoripocoB. OLleHKa «y[0B/IeTBOPUTE/ILHO» BbICTAB/ISAETCS [IPY HaMuuu He MeHee 50%
NIpaBU/IbHBIX OTBETOB.
51 monyyeHus oLjeHKH "xopoio” 1 "oTauuHo" frdd. 3aueT MpoBoAUTCs B GopMe MUCbMEHHBIX OTBETOB Ha
TPH BOIIPOCA U CUNTAeTCs CAaHHBIM TIPU OTBETe Ha BCe TPU BOIIPOCa:
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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Pa3pen 1. BBepenue.
OcCHOBHBIE 3aKOHBI Otuet no
3 6 |TepMogMHAMHUKH B 24 | 12 8 4 12 20 [IpakTUYe CKOMY
NPWIOKeHHH K 3a/JaHUIo
XUMHUYECKHUM TpoLeccam.
Pazpen 2. OrtueT 110
3 6 |XapakTepucTHueckue 18 8 4 4 10 20 NpaKTU4eCKOMY
byHkmn. 33/IaHUI0
Paspgen 3. Ckopocrtb Oruer no
3 6 Ae 5. Top 21 9 4 5 12 20 NIpaKTU4eCKOMY
XUMHUYECKON peakiiiu.
3a/laHuUI0
Paspgen 4. dnemeHTBI Boripocer k
3 6 AeL & 24 | 14 | 14 0 10 20 |muddepeHLIPOBAaHHOMY
TeOpHHU ropeHusl.
3ayeTy
Pa3pen 5. PaBHOBecue
TepMOJJUHAMUYECKHX Otuer o
3 6 |cucTeM NMpu Ha/IMUMHU 21 8 4 4 13 20 TpaKkTUueCKoMy
(a30BBIX U XMMHYECKUX 3a/laHuUI0
npeBpaieHuil.
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 100
Bcero nmo AucIUIUInHEe 108 | 51 | 34 17 57 100
13 27449




OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 4

Ne 5

Ne 6

Ne 7

Bonpocbl omKkpbimozo muna:
XuMH4yecKasi TEpMOAMHAMHKA H3y4aeT...

: KOJIMUeCTBEHHKLI COCTaB XMMHUUECKUX cMecei

: KaueCTBEeHHBIM COCTAaB XMMUUECKUX CMeCei

: TIepexo/bl SHePTUX U3 OfHOU (HOPMBI B APYTYIO, OT OIHOM YacTH CUCTEMBI K APYTOit

- BHyTpE€HHee CTPOeHHE Te/l U MEXdaHW3M IIPDOTEKAIOIHMX B HUX TIPOLIeCCOB
TepMO]]l/IHaMl/l'JECKaﬂ cucreMa 3T710...

-: TpyIINa aTOMOB, HAXOJAIUXCS BO B3aUMO/IEMCTBUH MKy COOOM
- TpyIINa MOJIEKY/I, HAXOJSIMXCSI BO B3aUMO/IEHCTBUU MEXKY COO0i

-: TeJIO WM IPYIINa TeJl, HaXOJSLIMXCS BO B3aUMOZEHCTBIM, MBIC/IEHHO W/TU PeaTbHO
000cobsieHHbIe OT OKPY KaroIL[ei Cpeibl

-: TpyTINa MOJIEKYJI, KOTOpble He HaXOAATCS BO B3aUMO/IEHCTBUN MEXKY COO0i

Jinsa paboTe! paciupenus )aKTOpaMU HHTEHCUBHOCTH M SKCTeHCUBHOCTH
COOTBETCTBEHHO SIB/IAIOTCH. ..

-: u3MeHeHUe 06beMa (M3) u faBnenue (I1a)
-: naBnenue (ITa) u u3meHeHnue oobvema (M3)

-: cuna (H) u my b (M)
CucTeMa Hax0AUTCA B COCTOSTHUM TEPMOAMHAMHMYECKOT0 PaBHOBECHUS], €C/TH ...

-. €eé COCTOsIHME He 3dBUCUT OT TeMIlepaTyphbI
-. éé COCTOsAHHEe He 3aBHMCUT OT [daBJ/IeHUA

-. 3Ha4Y€HUA ITapaMeTPOB OJWHAKOBEI B JII000M TOUKE CUCTEMBI U OCTaIOTCS
OIMHAKOBBIMH BO BpEMEHU

-1 ee COCTOsIHUE He 3aBUCHUT OT KOHL|eHTpal[ii KOMIIOHEHTOB
BHyTpeHHsisl 5Heprus BellecTBa...

- He siB/sieTcs (PyHKLMeN COCTOsTHUS

-1 3aBUCHUT OT criocoba uim IMMyTHW, KOTOPbIMM OdHHOE BelljeCTBO IPMBEAEHO B JaHHOe
COCTOSAHHE

-: He 3aBUCHT OT CIiocoba uiu IIyTH, KOTOPBIMU [IaHHOE BelleCTBO IMPUBEAEHO B JaHHOE
COCTOSIHH e

-: He 3aBUCUT OT ero (pU314eCcKOoro COCTOSTHUS
®opMy/IMpOBKH 1-0ro Haua/ia TepMOANHAMUKH: ...

-.B 3aMKHYTOﬁ CHUCTeMe CyMMa BCeX BHU/I0B 3HEPI'U He IMOCTOsAHHA
-. [I0JIHadA 3Heprusa HBOHHPOB&HHOﬁ CHUCTeMbI He ITOCTOsAHHA

-. SJHEPrusg HeyHUUYTOXaeMa U HeCOTBOPsie€Md, OHAa MOXKET TOJIBKO ITepexXoAnTh 13 OAHOﬁ
Cl)OpMLI B APYTYIO B SKBUBAJIECHTHBIX COOTHOILLIEHUAX

-1 SHEPrusi He MOXKeT TOJILKO TIepeXOAUThb U3 OFHOU (DOPMBI B APYTYIO B 9KBUBATEHTHBIX
COOTHOIIIEHUSIX

PaboTa pacimupeHusi Jisi H30ITMPOBAHHOM CUCTEMBI PH H30TePMUYECKOM
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

nponecce (T = const u U = const, dU = 0) paBHa...

: A =n/ReT+1n (P1/P2)
-: A =n*R/T-1n (P1/P2)
-2 A=n°*ReT+1n (P1/P2)
-: A =n*RT/1n (P1/P2)

CootHomenue Mexxay Qp u QV a/1s1 peakiiu MeXxly ujiea/IbHbIMU razamMu B
H30/IMPOBAHHOM CHCTEMe ...

- QP=QV

- QP=QV +n/ReT
- Qp=QV +neR-T
= QP=QV +n*R/T

ITpu aguabaTuuecKoM nponecce padora paciiipeHus1 B H30/IMPOBAaHHOM cHCTeMe
paBHa...

--A=—P
=wA=—T
-wA=—0U
-A=—C

ITapameTpbI COCTOSIHMSA CHCTEMBI 31O ...

-: BC@ BeJIMUMHBI, XapaKTepPHU3YIOIHe KaKoe-T1M00 MUKPOCKOITHUECKOe CBOMCTBO
paccMaTpruBaeMoU CUCTeMBI

-. BCeé Be/IMYMHBbI, UMeIOII[He I10/I0KUTe/IbHbIe 3HaUeHHs1

-1 BCe BeJIMUMHBI, XapaKTepU3yIoliie Kakoe-T1M00 MaKpOCKOITHUeCKOe CBOWCTBO
paccMaTpHUBaeMOM CHCTEMBI

-: BCe BEeJINUMHBI, UMEIOLLIe OTPULIaTe/IbHbIe 3HAUeHHs
Bonpocbl 3aKkpbimo2o muna:
TenmoeMKoOCTb...

: sByisieTcs PyHKIMeH COCTOSTHUS

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

: siBsieTcs1 PyHKL{Mel TpoLecca

: KOJIMYeCTBO TeIJIOThI, COOTBETCTBYIOIIee U3MeHEeHHIO TeMITePaTyphl eIUHULIBI 00beMa
BeljecTBa Ha 1 rpagyc

CootHomenue CP u CV pa ra3os...

-: m3o6apHast Teri0eMKOCTh ra3oB CP uHorzga 6osblie n30x0pHOU TeroeMkoctd CV Ha
BeJIMUMHY R — yHUBepCa/ibHOM ra30BOM MOCTOSIHHOM

-: 306apHast Teri0eMKOCTh ra3oB CP Bcerzia paBHa W30X0pHOH TerioeMKocTr CV

-: u306apHas Terui0eMKoCTh ra3oB CP He Bcerzia 6osbllie H30X0pHOH TerioeMKocT CV
Ha Be/IMUMHY R — yHUBepcasbHOU ra30BOU MOCTOSIHHON

+: u300apHas TeryioeMKoCTh ra3oB CP Bcerza 6osbliie H30X0pHO# TerioemMkocTr CV Ha
BeJTMUMHY R — yHUBepCa/bHOM ra30BOM MOCTOSTHHOM

3aBHCHMOCTBb TEIJIOThI PeaKI{UH 0T TeMIePaTypPhI oNpe/e/isaeTcss H3MeHeHUEM
TeNn/I0eMKOCTH CUCTeMBbI B pe3y/ibTare MPOTeKaHus peakuud — J3TO...
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

: 3aKk0H [lanbToHa

: 3akoH Kupxrodda

: mpasuo [dronoxra u [1tu

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

-: I0OOY CaMOTIPOU3BO/IBHBIN TPOLECC MMPOTEKAET B HAlPaB/I€HUH, TIPHU KOTOPOM
cHUcTeMa U3 MeHee BepOSITHOTO (MeHee YIopsiJOYeHHOT0) COCTOSIHUS TIEPeXOAUT B Dosiee
BeposTHOe (0oJiee yIIOpsiZIOUeHHOE).

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

-: 000 CaMOTIPOU3BO/IBHBIN TIPOLECC MMPOTEKAeT B HallPaB/I€HUH, 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 yropsijOUeHHOT0) COCTOSIHUSI He TTePeXOHT B
Oosee BeposiTHOE (MeHee YTIOpsZ0ueHHOe).

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

: He 3ampelleHsl

: 3ampeIeHbl

: HanboJee BepOSITHBI

. BO3BMO>XHBI

YT1Bepx/jeHue, KoTopoe He ABJsAeTCS (OPMY/IHPOBKOIl 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/JAFOIIIMeCs] YBeTMueHreM SHTPOIIHH.

-: ITpu Temnieparypax, 6;IM3KUX K aOCOIOTHOMY HYJTIO, TETJIOEMKOCTb 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

: BHYTPEHHIOI0 SHeprHio Tpoliecca
BbrurciTe U3MeHeHMe SHTPONMY NIPY HarpeBaHuM ofHoro mons CdS ot —120 go 0 °C,
eCJIv 3aBUCUMOCTb MOJIbHOM

TEIUVIOEMKOCTH OT TEMIIE€DATYPhI BEIPaA>Ka€TCA YPABHEHHUEM

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 Mosib-ji—1 1 3,0 Monb-1—1. CKOpocTh peakijuu paBHa 1,2-10-
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3 Monb 1—1-c—1 npuCA= 1,5 Mmosnb-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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