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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBUHU C TPEBOBAHMAMMU ®EJAEPAJIBHOI'O
TI'OCYJAPCTBEHHOI'O OBPA30OBATE/IbHOI'O CTAHZJAPTA BBICIHIEI'O OBPA30OBAHUS (PI'OC BO)

24.05.02 ITpoeKkTHpOBaHNe aBHALIMOHHBIX U PAKEeTHBIX JABHraTe1ei
roz Habopa rpymmsr: 2026

IIporpammy cocraBuiI:

Kadenpa A8 IBUTATEJIN U SHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
BopsieB Anekcanp AjnieKCaHJpOBUY, K.T.H., OLIEHT, AOLeHT

IIporpammMa paccMoTpeHa
Ha 3aceJjaHUU Kadepbl-pa3paboTurka
paboueii mporpammel A8 IBUTATEJIN 1 SHEPT'OY CTAHOBKWU JIETATEJIBHBIX AIIITAPATOB

3aBenytomuii kadeapoit CaBapoBckuii A.A., K.T.H.

ITporpamma paccMoTpeHa
Ha 3ace[jaHHH BBIMTyCKarolel kadesnpbl

A8 IBUT'ATE/IN 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIITTAPATOB

3asenytomuii kKadeapoii CaBapoBckuii A.A., K.T.H.




PABOYASA ITPOI'PAMMA JUCHUIIIMHbI
XNIMHNUYECKASA TEPMOJUHAMMKA U TEOPUSA I'OPEHUSA

Pa3zpesnpl padoyeii mporpaMmsl

1. IEJIM OCBOEHUWA JUCHUIIVIVHBI

2. MECTO JUCIHIIVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPX)XAHUE NVCHUTTJINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCHIATIJINHBI

5. YYEBHO-METOIWYECKOE 1 THOOPMAIIMMOHHOE OBECITEYEHWE NUCILIATTIJINHBI
6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUVE OJVUCHWITIIMHBI

IIpuniokeHus K padodeil mporpaMme JUCHUTLTAHBI
o TIpunoxenue 1. AHHOTaLMs paboueii MporpamMmbl

o TIpunoxenue 2. TexHOMIOTHMU U HOPMBI 00yUeHMS
o [Ipunoxenue 3. POH/IbI OLIEHOUHBIX CPEJCTB



1. HE/IN OCBOEHUSA JUCIIUIIVIMHBI
Lesibto 0CBOEHUS AUCLUTIIMHBI SIB/IsieTCS QOpPMUpPOBaHUe CeYIOINX KOMITeTeHLHi:

OIIK-1 — CrocobeH TpUMEHSITh eCTeCTBeHHOHAyuHble W OOIL[eMH)XeHepHble U 9KCIepUMEeHTaTbHOTO
WICCIIeJOBaHMS [i/1s1 PellieHNs] MHKeHepHbIX 3a/a4 MpodeCcCHOHATBLHOU AesTeTbHOCTH

@DOPMHUPOBAHUIO KOMIIETEHIIUH C/TY)KUT JOCTI)KEHHE CIeAYIOIINUX Pe3y/bTaToB 00pa30BaHus:
OIIK-1
3HAHUA:
OCHOBHBIE TTOJIOXKEHHUST XUMUUECKON TePMOJUHAMUKY U TEOPUU TOPEHHUSI
TMOHMMaHWe B3aUMOCBSI31 OCHOBHBIX TEPMOAWHAMHUUECKUX TTapaMeTPOB B PA3/IMUHBIX MPOL[eCcax
MOHUMaHWe 0COOEHHOCTeH XUMUYECKUX W a3pOTepMOJUHAMHUEeCKUX TMPOLIECCOB, MPOTEKAMIINX B
Kamepax CropaHMs TEIUIOBBIX MalllHax
SKCIePUMEHTA/IbHBIX UCC/IeIOBAHMEH CBOMCTB U COCTaBa pabouMX TeT;;
YMeHUs:
TIPOBO/IUTE aHaJTU3 pabOThI TETUIOBBIX MAIlIMH U YCTAaHOBOK;;
HABbIKU:
pacyeT OCHOBHBIX TETIOGU3NUECKMX XapAKTEPUCTHK pabourx Ter;.



2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOII BO

Jucouninia XUMHUYECKAS TEPMOJVMHAMMUWKA U TEOPUSI 'OPEHUS sBnsieTcst
IUCLIATIIMHON 00513aTe/IbHOM YacTH 0/10Ka 1 mporpaMMsl MOArOTOBKHY 110 Harpae/eHuto 24.05.02
IIpoexmupogaHue agUAyUOHHbIX U paKemHbix 0gueamesetl.

CopeprkaHve OUCLUIVIMHBL SBSETCS JIOTUUeCKuM npopopkeHdeM aucuurnvd: XUMUSA, ®U3UKA,
TEPMOJVUHAMMUMKA.

Copep)kaHve JWCLUIUIMHBI SIBJISIETCS OCHOBOM [/ OCBOEHUS [UCLIUTUIMH: HPO]E‘Z’KTI/IPOBAHI/IE n
KOHCTPYNPOBAHUE KAMEP CI'OPAHUA I'A3OTYPBVHHBIX NIBUT'ATEJIEN.

Hpe,E[BapI/ITEJILHLIe KOMIIeTeHINH, CCl)OpMI/IpOBaHHLIE y O6yLIEIIOLL[€FOC$[ A0 Ha4aJla U3yueHus AUCLHUTIUHBIL

¢ OIIK-1 — CrniocobeH NMpUMeHSITh €CTeCTBeHHOHAYUHbIe U 00L[eMHXeHePHbIe U 3KCIIePUMEHTaTbHOTO
WICCIIe/IOBAHMS /IS pellieHNs MH)KeHepHBIX 3a/au MpodeCCHOHATBEHOMN 1esTeTbHOCTH

¢ OIIK-5 — CniocobeH pa3pabarbiBaTh pU3NUYECKHE U MaTeEMaTHUeCKHe MOJIETH UCC/IeIyeMbIX MPOIeCCOB,
SIBJIEHUI ¥ 00BEKTOB, OTHOCSIIUXCS K TIPoheCcCHoHanbHOMH cdepe fesSTeTbHOCTH [I/1s1 pellieHust
WH)XE€HEePHBIX 3aJa4

¢ TICK-1.3 — Crioco0eH BBITIOJHATb PACUETHI IPOCTHIX CUCTEM, ZieTajlel U Y3/10B



3. CTPYKTYPA U COAEPXKAHUE JUCIHHUII/INHBI

OO0111as1 TPYZ0EMKOCTh JUCLIUIIIMHBI COCTaB/steT 3 3.e., 108 u.

3.1. Copeprxanue (AMAAKTHKA) JUCHUILTMHBI
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Paspen 1. Beep Oc e 1 Tep M B IIPHL. K
XHMHYeCKHUM nponeccam. 1.1. HyneBoii 3aKoH TepMOHHaMUKH. T1epBbIii 3aKOH
TepMO/JMHaMHKH (3akoH ['ecca). TeruioBoit ekt peakuuy. DHTaMBINS. 3aBUCHMOCTh
4 7 Ter1oBoro 3¢deKTa peakijy oT Temreparypbl. CUCTeMbI OTCUeTa SHTA/BIHH. 28 16 8 8 12 20
TerutoeMKoCTb. 1.2. BTOpoii 3aKOH TeDMOAUHAMUKY, SHTPOIHSL. VI3MeHeHre SHTPOIIUH 1
SHTAJ/IbIINU B TePMOAWHaMHWYeCKUX IpoLeccax. 1.3. TpETl/lﬁ 3aKOH TePMOJMHAMUKU.
Teniosast Teopema Hepcra.
Paspen 2. Xapakrepucruueckue pyHkuuu. 2.1. Xapakrepuctiueckue QyHKLMN —
4 7 onpe/iesieHrie. BHYTpeHHsisi S9Heprusi, SHTA/IbIMs1, CBOOO/HAs IHEPrus, ©3060pHO- 17 12 4 8 5 20
M30TepMUYeCKHii TIOTeHLMA/ — KaK XapaKTepUCTHUYeCKre (GYHKLNUK pasInuHbIX
TepMO/IMHAMHYeCKHUX TpoLjeccax. 2.2. YpaBHeHHst MakcBesia. XMMUUeCKHi TOTeHLUaL.
Paspen 3. CKopocTb XMMHUYecKo# peakiuu. 3.1. Onpejie/ieHre CKOPOCTH XUMUYECKOH
peaxuuu. [Topsiiok peakiyu. KoHcTaHTa CKOpoCTH peakliid 3akOH AppeHuyca. JHeprust
4 7 aKTHBaLMH. 3.2. 3aBUCHMOCTb CKOPOCTH XMMHUUECKON PeakLiMy OT TeMIlepaTyphl. 22 14 4 10 8 20
XapaKTepUCTHUYeCKUi HHTepBas TeMriepatypbl. CKOPOCTb XUMHUYECKOH peakLiuH KakK Y1C/Io
aKTHBHBIX COy/lapeHUH MeX/y YaCTULIaMH.
Paspen 4. DneMeHThI TeopuH ropenus. 4.1. F'opeHue Kak COBOKYITHOCTb (PM3MUYECKUX U
XMMHWYeCKHX mpoLieccos. 4.2. BocrniameHeHre cvecH. TerioBoe BocriiaMeHeHue. LerHoe
BocruiaMeHeHue. [lepuoy MHAYKLIMH, BeIHyX/leHHOe BocriameHeHue. 4.3. PacripocTpaHeHue
TJlaMeHH B Ta30BbIX cMecsiX. TernyioBasi TeOpHsi PacrpoCTpaHeH s JaMAHAPHOTO TI/IaMeHH.
4 7 HopMmaJibHasi CKOPOCTb pacripocTpaHeHus miamMeHd. TypOysieHTHoe ropenrie. OTBOJ, Teruia U3 19 14 14 0 5 20
30HbI ropenust. [IpesieibHasi CKOPOCTb paclipocTpaHeHus1 namMeHu. 4.4. I'eteporeHHoe
ropenue. ObL1e 3aKOHOMEPHOCTH reTeporeHHoro ropenust. Juddy3rnoHHas 1 KUHEeTHYeCKast
obactu ropenisi. TopeHHe OMHOUHOM KTk KU/KOrO FOPIOUYEro B CPe/ie OKUCIUTESIS.
TopeHHe yr/epofHON YaCTHULbI B TOTOKE OKUC/IUTENS.
Paspgen 5. P cue Tep CKMX CHCTeM NPH Ha/IM4uH (a3oBbIX U
XHMHYeCKHX npeBpaiieHui. 5.1. HarnpasieHye npoTekaHust MPOLIECCOB U
TepMOJMHaMUUeCKHe YC/I0BUsl paBHOBecHsl. Kpurepuy paBHOBeCHsI U CaMOTIPOM3BO/IBHOCTH
4 7 npoueccoB. Byl paBHOBecusi. MexaHuueckas MHTepripeTauus. 5.2. ®a3oBoe paBHOBecue. 2 12 4 8 10 20
TTpasuio a3 I'ub6ca. 5.3. Xumuueckoe paBHoBecue. OBLLye YCI0BHs XUMUUYECKOTO
paBHOBecHsl. DKBHBa/IeHTHasl XUMHUUecKast popMysia TepMOAMHAMUYECKOH CHCTEMBI.
Onpepienennte Temneparypsl TJIC npu P, T = const . Onpezenenue Temmneparypsl TJC npu
YC/IOBUU XUMHAYECKOI'0 PaBHOBECHUS.
Bcero 3a 7 cemecTp 108 68 34 34 40 100
Bcero no juciuninHe 108 68 34 34 40 100
3.2. AyquTOpHBII IPAaKTUKYM
0Oo0BemMm,
No Homep 1 HaumeHoBaHue
Tema MPAKTHYECKOI'0 3aHATHUA aya.
n/n pa3ae/ia TUCIHHUIIVINHBI
YacoB
Pasnen 1. Beenenvie. OCHOBHBIE .
TernoBoii 3ekT peakiiyiy. 3aBUCHMOCTb TEIJIOBOTO
3dKOHbI TepMOAWHAMKWKHU B
1 BqJClJEKTa peaknM OT TeEMIIepaTyphI. Cucremsl oTcueTa 8
TMPUIOXKEHUH K XMWY € CKNM
SHTAJIBIINH.
npoueccam.
BHYTPEHHﬂH SHEepIus, SHTAJIbITNA, CBOGO,Z[HEIH SHeprus,
2 Pa3pen 2. XapakTepucThdueckue |M300apHO-M30TepMHUUECKHI TIOTEHIMA — KakK 8
CI)YHK]_[I/II/I. XdpakKTepuctuiecKue CIJYHKL[I/II/I B Pa3/IMUHBIX
TEPMOAUHAMUUECKUX TIpoLjecCax.
3 Paznen 3. CkopocTh xuMuueckodd |CKOpOCTh XUMUUECKOM peakliy KaK YMC/I0 aKTUBHBIX 10
peakuu. COYAHPEHI/Iﬁ MeXAy YaCTUullaMu.
Pa3pgen 5. PaBHOBecue OnpefesieHrie paBHOBECHOTO XMMHUYECKOI0 COCTaBa U
4 TEPMOAWMHAMUUECKUX CUCTEM IIpHU | TeMIIePaTyphl T,Z[C IpY 3aJaHHbIX JaB/IEHUAX U 8
Ha/TM4nn Cl)a3OBLIX " XUMHUYECKHX [MCXOAHOMY XUMHWUYECKOMY COCTaBy CUCTEMbI
TpeBpaleHui. (TepMoaMHaMUUeCKUM pacueT).
Bcero 3a 7 cemecTp 34
3.3. CamocrosTensHas pabora crygenrta (CPC)
Ne Homep u HauMeHOBaHMe pa3jesa Oo0beMm,
CO}IEP)KaHI/Ie y‘lEGHOFO 3a/ldHUusA
n/n AHUCLIUII/TUHBI gacoB
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Pasnen 1. Beenenvie. OCHOBHBIE 3aKOHbBI

TEPMOAWMHAMUKU B TIPUJIOKEHHUHU K XMMHWUECKUM

rnpoueccam.

Yrny6neHHast mpopaboTKa pa3jenos Kypca
T10 KOHCTIEKTaM JIeKLIUM ¥ peKOMeHTyeMO

JMTepatype

ITpopaboTKa MaTepHUasioB MPaKTUUeCKUX
3aHATUHN

Paznen 2. XapakTepuctuueckue QyHKIUH.

Yiny6neHHas mpopaboTKa pa3ziesioB Kypca
10 KOHCIeKTaM JIeKLIUA U peKOMeHTyeMou

JMTEpaType

ITpopaboTKa MaTepHajIoB IPAaKTHUe CKUX
3aHATUHI

Paznen 3. CKOpOCTb XUMUUECKOU pPeaki[iu.

Yrny6ieHHas mpopaboTka pa3ziesioB Kypca
10 KOHCIEeKTaM JIeKLIMK ¥ peKOMeH/lyeMOu

JATEeparype

ITpopaboTka MaTeprasioB TPaKTHUe CKUX
3aHATUN

Pa3gen 4. DnemeHTHI TEOPUM TOPEHUS.

Yriy6neHHast mpopaboTKa pa3zesnoB Kypca
M0 KOHCIIEeKTaM JIEKIUH U PeKOMeH/1yeMok

JUTEeparype

ITpopaboTKa MaTepuasioB TPAaKTHUe CKUX
3aHATUI

10

Paspesn 5. PaBHOBecre TepMogHaMUye CKUX
CUCTeM MPH Hamunu (Ha30BbIX U XUMHUECKUX

TpeBpalleHuH.

YrnybneHHast mpopaboTKa pa3ziesioB Kypca
10 KOHCTIEKTaM JIEKLIUH ¥ PeKOMEeH/TyeMOM

JUTeparype

ITpopaboTKa MaTepUasioB TPAaKTHUe CKUX
3aHATUN

Bcero 3a 7 cemecTp

40

4. ®OPMbI KOHTPOJIA OCBOEHUA ANCHUITVIMHBI

CEMECTP

HEJAE/IN CEMECTPA

1 2 3 4 5 [6| 7

8 9 (10| 11 | 12 | 13 | 14 | 15

16| 17

OTu.
10
113,
KIloc

KIIoc|KIlIoc|KIloc

KIIoc|AP|KIIoc

OrTu.
110

KTIloc HOP|KIToc|KIToc|KIToc/KIToc|KIToc

113,
KIloc

Borp.
AP| 3ks,
KIloc

YcoBHBIE 0003HAUEHUS:

P — nuarHocThueckast pabora;
KIToc — KOHTpO/Ib IOCeIaeMoCTy;
Ortu. o 13 — oTyeT 1o NpakTUUECKOMY 3aZlaHUI0;
Bomnp. OK3 — BOMPOCHI K 5K3aMeHY.

cepyromuyx hopmax:
JTMarHoCTHYecKas paboTa;
KOHTDOJIb TIOCEIIaeMOCTH;

OTYeT 10 MPaKTUUeCKOMY 3a/IaHUIo;
BOIIPOCHI K 9K3aMeHY.

3K3dM€H.

IIpomMexyTouHas arTecTanus NpoBoJUTCs B hopmax:

TEKYIJ.[I/[ﬁ KOHTPOJIb YCII€EBA€MOCTH CTYAE€HTOB IMTPDOBOAUTCSH B ANUCKPETHBIE BDEMEHHLIE MHTEPBAJ/IbI B
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5. YYEBHO-METOANYECKOE I TH®OPMAIIMOHHOE OBECITEUEHUE
TUCLIVTILITNHEI

5.1. OcHOBHas1 MTepaTypa Mo JUCLIUIIINHE:

1. . Teopus ropenus u B3pbiBa. Mocksa: FOpaiit, 2020, 351. pec.
2. A. A. JTeeuxuH, A. M. Ky3bMuH. . Teopust ropeHHsI 1 XUMUUecKasi TepMouHamuka. CI16. BT TY
"BOEHMEX" um. [1. ®. YcTuHoBa, 2016, 42 3K3.

5.2. JlonosiHKWTeIBbHAs IMTepaTypa 1Mo JUCLIUTLIMHE:
He TpedyeTcs..

5.3. [leproguyeckue M3naHUs:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB HH(GOPMAI[MOHHO-Te/IEKOMMYHUKAL[MOHHOH ceTy "VIHTepHeT", HeOOXOUMBbIX [1/Is
OCBOE€HUA JUCHUILIMHBI, 3/IEKTPOHHbIE 6I/I6J'II/IOTequIe CHUCTEMBI:

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

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474%20—
%20Bbu6MOTeUHO-
n3garensckuii%20ueHTp%20BI TY %20%22BOEHME X %22%?20uMm.%20/1.P.%20YctiHOoBa; %20—
%20BubmoreuHounszarenbckuii%200enTp%20BI TY %20%22BOEHME X %22%201m.%200.9.%20Yct
— OyuaamenTanbHast onbnuoreka BI'TY «BOEHMEX» um. I.D. YcTHHOBA;

3. https://urait.ru/book/statisticheskaya-fizika-i-termodinamika-492840 — Cratuctryeckasi husvka u
TepMoziHaMuKa — O6pa3oBaresbHasi ardopma «HOpaliiT». [/ By30B M CCY30B.;.

CoBpeMeHHbIe TTpodecCHOHa/TbHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HarrioHambHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHasi anekTpoHHast 6ubmnoTeka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBast 3eKTpOHHAst OubmoTeka Poccuiickoro dhoHga
(byHIaMeHTaTbHBIX UCC/IeJOBAHUH.

MHubopmaliuoHHbIe CIIPABOUHBIE CUCTEMBI:
1. TexskcrepT — VIHpopMaLMOHHBIA TIOPTa/l TEXHUUECKOro peryiupoBanust: Hopmel, paBusia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - I 'OCTogr
cobctBenHol reHepariu BI'TY "BOEHMEX" um. 1. ®@. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTIntoc- vHGOpMal[MOHHBIN OpTas NpaBoBoit HHGOpMaLvK.
5.5. ITporpaMmmHoOe 0becrieueHHe:
He TpedyeTcs.

5.6. HbopMaIoHHbIe TeXHOJIOTHH:

B3auMo/ieiicTBre ¢ obyuarorumucs mocpeactsom DMOC Moodle BT TY «t BOEHMEX» um. 1.®. YcTrHOBa.



6. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUWE JUCITUITI/INHBI

6.1. J/IeKijiOHHBbIE 3aHATHS:

CTeLMaIM3UPOBaHHbBIe TPeOOBAHUS MO0 000PYAOBaHUIO OTCYTCTBYIOT; ayAUTOPHS C TIOCAI0YHBIMU
MeCTaMH 110 KOIMYeCTBY CTYJEeHTOB; JOCKa.

6.2. IlpakTHueckKue 3aHATHUSA:

1. Ilpoekrop.

6.3. Ilpouee:

1. pabouee MecTo MpemnofiaBareJisi, OCHaIL[eHHOe KOMITLIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboure MecTa CTy[IeHTOB, OCHAIIlEHHbIE KOMITbIOTEPAMHU C JOCTYTIOM B VIHTEpHET, npeiHa3HaueHHbIe /IJIs
paboThI B 3/IeKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



TIpunoxenne 1
K paboueii nporpamMme AUCIMILIHHEI
XVUMHNYECKAA TEPMOJUHAMUKA 11 TEOPUS TOPEHUSA

AuHoTanusa padoueii nporpaMMsI

Oucoyrinia XUMMAYECKAA TEPMOAVMHAMMKA W TEOPUA T'OPEHUSA sasnsercs
JUCLIMIJIMHOW  00s3aTre/lbHOH YacTH Onoka 1 mporpaMMbl TOATOTOBKM IO HampaeieHuio 24.05.02
ITpoekmupogaHue aBUAUUOHHbIX U paxkemHblXx Oeueamenel. [JUCLUIIMHA peaynu3yeTcss Ha QakynabTeTe A
PaketHo-kocmuueckas Texuuka BI'TY "BOEHMEX" wmm. [O.®. YcrunoBa kKadempoit A8 IBUTATEJIN U
SOHEPI'OYCTAHOBKMU JIETATEJIBHBIX AIIIIAPATOB.

JucuurnivHa HatjesieHa Ha popMypOBaHKe KoMnemeHyuil:
OIIK-1 CniocoGeH TIpUMEHSITb eCTeCTBeHHOHayuHble W OOIIeWH)KeHepHble W JKCIIePUMEHTATbHOTO
WICCIIe/IOBAHKS /1S pellieHHs] MH)KeHepHbIX 3a7,a4 NpodeCcCUOHaNIbHOMN eATe/IbHOCTH.

CofepkaHve [UCIMITIMHBI OXBAaThIBae€T KPYI BOIPOCOB, CBSI3aHHBIX C 00si3aTe/lbHOM uacThio Ooka 1
TpOorpaMMBbI IMOATOTOBKM 110 HaripasieHuto 24.05.02 [IpoekTupoBaHUe aBUALIMOHHBIX U PAKETHBIX ABUraTesieii.

HpOFpaMMOﬁ AUCLUIIMHBI ITPeAYCMOTPEHBI C/IeAYHOI[He BUABI KOHTPOJIA:

TeKyl[Uii KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB TIPOBOAUTCS B AMCKPETHbIe BpeMeHHbIe MHTePBasbl B
cepyromuyx hopmax:
e [UArHOCTHWYecKas paboTa;
e  KOHTPOJIb MOCEI[aeMOCTH;
e OTUeT M0 MPAKTUYeCKOMY 3aJjaHHUIO;
e BOIPOCHI K 3K3aMeHY.

IIpomexyTouHas arTecTanus NpoBoJUTCS B hopmax:
® 5K3aMeH.

OO1ast TPY[I0EMKOCTb OCBOEHMS [JUCLHMITIMHBI cocTapiaser 3 3.e., 108 u. ITporpaMMoM /JUCIATIIUHBI

TIPeyCMOTPEHbBI JIEKI[UOHHBIE 3aHATHs (34 u.), mpaktuueckue 3aHsaTvs (34 w.), camocrosTe/nbHas paboTa
cryfeHTa (40 u).
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TIpunoxenue 2

K paloueii mporpamMMe JHCIMIUIHHBI

XUMMNYECKAA TEPMOJMHAMMUMKA

TEXHOJIOTHNA 1 ®OPMbI OBYUEHNSA

PekomMeHJanuu Mo 0CBOEHHIO JUCLUILIMHBI IS CTy/leHTa

1 TEOPHUSA I'OPEHUS

TpynoeMKOCTb OCBOeHUsI AUCLIMITIMHLI cocTaBsieT 108 u., U3 HuX 68 u. ayIuTOPHBIX 3aHATHH, U 40 u.,
OTBe/IEHHBIX Ha CAMOCTOSTETbHYI0 paboTy CTyjeHTa.

PEKOMeH,E[aL[I/II/I IO pacripefejeHUuro yq06HOFO BpeMEHU 110 BUiaM CaMOCTOSITeTbHOM pa6OTLI " pa3fejiamM

JUCIUI/IMHBI TIPUBE/IEHBI B Tab/uIle.

KoHTposmb ocBoeHMs AWMCLUIUIMHBI TIPOU3BOAWTCS B COOTBETCTBUU C [lo/ioXkKeHHWEM O TeKyIleM,
pyOe’KHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEXKYTOUHOM aTTeCcTal[uy 00yUaroIuXCs.

®opMbI KOHTPOJISI ¥ KDUTEPUH OIIeHUBAHUSI TIPUBE/IEHBI B MPUIOXKeHWH 3 K Paboueli mporpamme.

HaumeHoBaHue padoTsi PexkomeHnayemas uTeparypa prm:g::KOCTb’
Pa3pen 1. Beegenue. OcHOBHBIE 3aKOHBI TEPMOAUHAMUKY B MIPWIOKEeHHH K XUMHUYeCKHM MpPoLeccam.

Yrny6neHHas mpopaboTka pa3iesion
Kypca I10 KOHCIIeKTaM JIeKLUH 1 A. A. JleBuxuH, A. M. Ky3bmuH. . Teopusi ropeHust 1 6
PEeKOMeH/1yeMO JiuTepaType XUMUueckast tepmoavHamuka: CI10.BT'TY
Hpopa60TKa MarepHasioB "BOEHMEX" nm. ,Z[ (OX YCTI/IHOBa, 2016 (1) 6
MpaKTUYeCKUX 3aHATHUN

Wroro no paspeny 1 12

Pa3pen 2. XapakTepucruueckue (pyHKIHN.

Yrny6nenHas mpopaboTka pasziesion
Kypca 110 KOHCIIeKTaM JIeKLIUHA U A. A. JleBuxuH, A. M. Ky3bMuH. . Teopus ropenus u 3
peKOMeH/IyeMOoM JIuTeparype XUMHUUecKas TepMmoziHamuka: CI16. BT TY
ITpopaboTKa MaTrepHaios "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (1) 5
MpaKTUUe CKUX 3aHSATHI

Wroro no pasgeny 2 5

Pa3pen 3. CKopocTb XMMHUY€eCKO# peakIiH.

Yrny6sieHHast mpopaboTKa pa3/esios
Kypca I0 KOHCITIeKTaM JIeKI[1it 1 A. A. JleBuxuH, A. M. Ky3bmuH. . Teopus ropenus u 4
peKoMeHTyeMoii JiuTepaType XuMHUueckas repmogrHamuka: CI16. BT TY
ITpopaboTKa MaTrepHaioB "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (1) 4
MpakKTAYeCKUX 3aHATUN

Uroro no pasgeny 3 8

Paspen 4. DneMeHThI TeOpUU FOPEHUsI.

YrnybneHHast mpopaboTKa paszienos A. A. JleBuxuH, A. M. Ky3bmuH. . Teopus ropenus u
Kypca 110 KOHCIIeKTaM JIeKLUi 1 xuMuueckas tepmogrHamuka: CII6.BI'TY 3
peKoMeHlyeMOii inTepaType "BOEHMEX" um. /1. ®. YcTtrHOoBa, 2016 (2)
ITpopaboTKa MaTepHasioB . Teopusi ropenus u B3pbiBa: Mocksa: FOpaiit, 2020 (1- 9
MpaKTUUe CKUX 3aHSTHI 3)

Wroro nio pasgeny 4 5

Pa3pen 5. PaBHoBecHe TepMOJUHAMHYECKUX CHCTEM NMPH HA/TMYUHU (Pa30BbIX U XHMUYECKHX
npeBpalleHuH.

YrybsieHHast TpopaboTKa pa3zesioB
Kypca I10 KOHCIIeKTaM JIeKLUK 1 A. A. JleBuxuH, A. M. Ky3bmuH. . Teopusi ropeHust 1 5
PEeKOMeH/1yeMO JiuTepaType xUMHueckast tepmoavHamuka: CI16.BT'TY
Hpopa60TKa MaTepHaJioB "BOEHMEX" nm. ,Z[ (OX YCTI/IHOBEI, 2016 (3) 5
MpaKTHUUeCKUX 3aHATHUN

Uroro no pasgeny 5 10
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TIpunoxenue 3
K paboueii nporpaMme AUCIMILIHHBI
XUMHUYECKASA TEPMOJVUHAMUMKA U TEOPUSI TOPEHUST

®OH/ OIEHOYHbLIX CPEACTB

DOoH/1 OLIEHOYHBIX CPE/ICTB, MO3BOJISIOLME OLIEHUTh Pe3y/IbTaThl 00yUeHHs 10 JAHHOU AUCIUTIUHE, BK/TFOUAKOT
B cebs:

e [UAarHoCTHUYeckas paboTa

e  KOHTPOJIb MTOCEI[aeMOCTH;

e OTUeT I10 MPAKTUYeCKOMY 3aJJaHHUIO;
* BOINPOCHI K 3K3aMeHY;

® 9K3aMeH.

Kpurepuu oneHuBanus

JuarHocruuyeckasi padora
HOuarnocruueckas pabora npoBogutcs B ¢popme Tecta B OV1IOC Moodle:

e [IpU NPaBUILHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He aTTeCTaLys;
TP MpaBUILHOM OTBeTe Ha 60% BOIpOCOB U Oosiee - aTTeCTaLusl.

KOHTpOJ'l]: nmocemaeMoCcTu
KOHTpOJ'[L TMOCeIIaeMOCTHU OCYIECTB/IAETCA Hd KAXKAO0M 3daHATUM.

OTuer No NPaKTHYECKOMY 3a/laHUI0

OrieHrBaeTCs TOTHOTA U KaueCTBO 0(OPMJIEHUST OTYeTa O IIPaKTHUeCKoi paboTe, BepHOCTh aJrTOPUTMA U
TMOTyYeHHBIX Pe3y/bTaTOB, CIOCOOHOCTh UX OOBSICHUTS.
PaboTa cuMTaeTcst CAAHHOM, €C/TM OTUET HE COJEP)KUT OIIMOOK UM COZEPXKUT He3HAUNTE/TbHBIE OIIMOKH, He
B/IMSIIOLIME HA KAUeCTBO JOCTUTHYTOrO Pe3y/IbTaTa, TaK )Ke BO BpeMsl CZIauu OTUEeTa, CTY/€HTY MOTYT ObITh
3a/]aHbI BOMPOCHI 110 TeMe MPaKTUYeCKoro 3aziaHus (He 6osee 3).

Bomnpocel K 3k3aMeny
Ipumeps! 3afaHuii pesicTasneHsl B Y MK AUCIUITIMHEL.

JK3aMeH

JK3aMeH Tpe/rioiaraeT OTBeThI CTY/IeHTa Ha 2 TeoOpeTUYeCcKUX BOIpoca u3 ousnera.
OueHUBaeTCs MOHOTA Y NPaBUILHOCTb OTBETA Ha BOMIPOCHI.
OueHKa «y[0BIE€TBOPUTEBLHO»: TIOJTHOTA OTBETa Ha BOMPOCHI : He MeHee 50% 0 KaXKI0My BOIIPOCY.
OlieHKa «XOpOII0»: TTIOJIHOTa OTBeTa Ha BOTPOCKI: He MeHee 80% 10 KaXX/IoMy BOIIPOCY.
OneHKa «OT/IMUHO»: TIOJIHOTA OTBeTa Ha BOIIPOCHI: He MeHee 80% M0 KaXX[oMy BOMPOCY, OTBETHI Ha 2-3
JIOTIOJTHUTE bHBIX BOIIPOCA U3 CITHMCKa CO CTeNeHbI0 MOHOThI 0TBeTa He MeHee 50% M0 KaXK[oMy.
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IMacropT oH/a OLEHOUHBIX CPEJICTB

AypuTopHbIe E
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Pa3pnen 1. Beegenue. OCHOBHBIE - ag:;iz;%]w
3aKOHbI TEPMOANHAMUKHU B p y
4 7 28 16 8 8 12 20 3a/laHHIO,
NPWIOKEHUU K XUMUYeCKHUM
KonTtpons
npoueccam.
MoCeLaeMOCTH
Otuer no
MPpaKTUYeCKOMY
4 7 dP)a:{n:nﬂZI; XapakTepucTuyecKue 17 | 1 4 8 5 20 —
YHKIWH. KonTposns
1oceIaeMoCT!
Otuet no
. TpaKTUue CKOMY
4 7 Pazpgen 3. CkopocTh XMMUUYeCKOH 22 | 14 4 10 8 20 ——
peakiuu.
KonTtpons
NoceIaeMoCTH
Bonpocs! K
4 7 Paspaen 4. DnemeHTHI TEOpUU 19 | 14 | 14 0 5 20 9K3aMeHy,
TOpeHHUsl. KonTtpons
rocel@aeMoCT!
Pa3pen 5. PaBHoBecue Order no
TepMOJUHAMUUYECKUX CHCTeM NpPU MPAKTUHIECKOMY
4 7 22 12 4 8 10 20 3aJJaHUIO,
Ha/IMuuM (a30BbIX M XUMHYECKUX
npeBpalleHui Kowrpor
) MOCEeIaeMOCTH
Bcero 3a 7 cemecTp 108 | 68 | 34 34 40 100
Bcero o guciun/iiHe 108 | 68 34 34 40 100
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Ouenounbie Marepuassbl o gucnummmHe XUMNIYECKASA TEPMONHAMMKA U TEOPUSA
I'OPEHUSA

OIIK-1 - CnocobeH npumeHssmb eCecmeeHHOHayuHble U 00uWjeuHM)ceHepHble U 3KCnepumMeHmaabHoz20
ucc/1e008aHus 0/18 pewleHUs UHX CeHePHbIX 3a0ay npogheccCuoHabHOU OessmebHOCMU

Ne 1 TIpouuTaiiTe TEKCT U 3alMIIIUTE Pa3BEPHYTHIH 000CHOBAaHHBIN OTBET

O0bsiCHUTE pa3/iMuHie MeX/y TOMOTeHHBIM U reTeporeHHbIM ropenneM. Kakue gakropsi
JIMMHUTHPYHOT CKOPOCTh IreTEPOreHHOr0 rOpPeHus B pa3/IMYHbIX 00/1acTAX?

Ne 2 TIpouuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYTHIM 000CHOBAHHBIN OTBET

O0BsACHUTE pa3/IMUHe MeXXAY «3aMOPO)KeHHOH» U MO/IHOH Tel/I0éMKOCTBI0. B KaKuX yC/I0BHSAX 3TO
pas/inyue CTaHOBUTCSA CyI|eCTBEeHHBIM?

Ne 3 HquHTaﬁTe TEKCT U YCTaHOBUTE T10C/IEA0BATE/IBHOCTDh
YcraHoBuTe MNpaBWIBHYH IO0C/I€A0BATE/IBHOCTD 3TAIIOB PA3BUTHA [[€ITHOI'0 CAMOBOCIVIAMEHEHHU .

1. HunupoBaHue — 06pa3oBaHKe TIePBLIX aKTUBHBIX LIEHTPOB (PajIKasioB)
2. Pa3BuTue Lereit — peakijuu C COXpaHEeHUEM UHMC/ia aKTUBHBIX 1]eHTPOB

3. Pa3BeTBsieHUe Lierieil — peakijuu C yBeJIdueHNeM UKic/la aKkTUBHBIX LIeHTPOB
4. HakoryieHue KpUTHYeCKON KOHL[eHTPALMK aKTUBHBIX 1LIeHTPOB

5. OOpbIB Liemnel — rubesib aKTUBHBIX [IEHTPOB

6. LlertHO# B3pBIB (BOCIIIaMeHeHKe), KOTZla CKOPOCTb Pa3BeTB/IEHUs MPeBLIIIaeT CKOPOCTL 0OpBIBa
Ne 4 TIpouuTaiiTe TEKCT U yCTaHOBHUTE I0OC/Ie/I0BATEILHOCTD

YcraHoBUTE NPaBU/IBHYIO MOC/I€]0BaTe/IbHOCTD CTaJWii MPoLecca ropeHUs OJUHOYHON Kaniu
JKMJIKOTO TOIIMBA B OKUC/IMTE/TBHON atMocdepe.

1. Ouddy3ust oKuCauTe s U3 OKpY»Karollelt cpefibl K TTOBepXHOCTH TOPeHUsT
2. VcnapeHue TOTUIMBA C TIOBEPXHOCTH Karlin

3. CmellleHNe TapoOB TOIUIMBA C OKUC/IUTE/IEM U POrpeB CMecH

4. TIpoTekaHue XMMUYeCKOM peaklvy B ra3oBoi (ase

5. Juddy3us NpoayKTOB CrOpaHUs OT 30HBI PeaKIvn

No 5 IIpouuraiiTe TeKCT, BBIOEpHTE MPaBUILHBIM OTBET U 3aNMIINTE apryMeHThl, 000CHOBBIBAIOII[HE BHIOOD
oTBeTa

TIpu KaKkoM yC/IOBHH CKOPOCTH réTePOreHHOr0 XHMHUYECKOTr0 MPoIjecca ornpe/e/IseTcs
HCK/TIoUnTeTIbHO A dy3uei?
1. KK
2. K>B
3. K=8
4. =0
Ne 6 TIpouuTaiiTe TEKCT, BLIOEPUTE MPABUIILHBIM OTBET U 3alMIIIUTE apryMeHThbI, 060CHOBBIBAIOIIHE BBIOOD
OTBeTa

Yro xapakTepu3yeT «XapaKTepHCTUYeCKHI HHTepBaJl TeMIlepaTypbi»?
1. Temneparypy camOBOCII/IaMEHEeHUs

2. IllupuHy 30HBI TOpEHUs
3. UyBCTBUTENILHOCTH CKOPOCTU peaKLiuM K TeMIleparype

4. TemriepaTypy Havasa JuCCOLMALUA

Ne 7 TIpouuTaiiTe TeKCT, BblOepuTe NMPaBU/IBHBIN OTBET U 3alMIINTE apryMeHThl, 000CHOBBIBAIOIL{HE BEIOOD
oTBeTa

Kakoii 3aKoH onuchIBaeT COOTHOLIEHHE MeXX/y IUI0IabI0 MOBEPXHOCTH IJIaMEeHH M CKOPOCTBI0
ropeHus?
1. 3akoH Appenuyca

2. 3akoH [lanbToHa
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3. 3akoH Dypbe

4. 3akoH MuxenbcoHa

Ne 8 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIE OTBETHI U 3AITUIIIUTE aPrYMEHThI, 000CHOBBIBAIOIIIVE BLIOOD
OTBETOB

Kakue u3 nepeunc/ieHHbIX YC/I0BUH BbITIOJTHAIOTCS /I/IS1 H/lea/IbHOI0 NpoLiecca B COIl/Ie paKeTHOro
JABUrarena?

1. Ilpouecc cTalioHapHBIN

2. Teuenue 6e3 TpeHUs

3. Haymnuue TeriooOMeHa C BHeIIIHe# cpeoi
4. XriMrUueCKOoe paBHOBECHE B KaXK/IOM CeUeHUHN

5. TToCTOSIHCTBO 3HTPONUU

Ne 9 TIpouuraiiTe TeKCT, BBIOEpHTE MPaBU/IbHBIE OTBETHI U 3aIMIIMTe apryMeHThbI, 000CHOBBIBAIOLIME BBIOOD
OTBETOB

Kakue u3 c/1eAyonux yTBep)K/eHui 0 XHMHYeCKOM ITOTeHIHa/ie BePHbI?

1. SIBnsieTCS MHTEHCUBHBIM TIAPAMETPOM CHUCTEMBI

2. 3aBuCHT OT BbIOOpa HyJIs1 OTCUeTa SHEPrUU

3. OnpeziensieTcsl Kak MPOU3BOHAS XapaKTepUCTUUeCKOH yHKLIMH M0 KOJIMUeCTBY KOMITIOHEHTa
4. 115t uzieanbHBIX Ta30B 3aBUCHT TOMBKO OT TeMITepaTyphl

5. Bo Bcex (a3ax cucTeMbl B paBHOBECUM UMeeT OZIMHAKOBOe 3HaueHHue

Ne 10 ITpouuTaiiTe TeKCT, BEIOepUTe MPaBU/IbHBIE OTBETHI U 3aITHLLINTE apryMeHThl, 000CHOBLIBAOIIIVE BLIOOD
OTBETOB

Kaxwue nponeccbl NpUBOASAT K POCTY SHTPONMHU B cUCTeMe?

1. PaBHOBecHOe paclipeHHe rasa

2. XuMuueckas peakliyisi B HepaBHOBECHbBIX YCJIOBUSX

3. Juddy3us BelljecTBa MpYU Ha/IMUMU rpajyieHTa KOHLIeHTpaLuu
4. Terninonepejaua MMpy HaIW4YUU TPa/iieHTa TeMITepaTypbl

5. OOpaTuMbIii U30TePMUUECKHI TIPOLIeCC
Ne 11 TIpouuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE
YcTraHoBHUTe COOTBETCTBHE MeXAY TUIIOM I'OPeHUs U ero ornpe/e/siioniiM MeXaHUu3MOM:

1. TomoreHHoe o
A. CkopocTh onpefiesisieTcst auddy3veii peareHTOB K TTOBEPXHOCTH

ropeHue

2. 'ereporenHoe

ropeHue B b. Peakiyst mporekaeT B 00beMe ¢asbl, CKOPOCTh 3aBUCHT OT
KUHETUUeCKON  TeMIlepaTypsl

obmactu

3. T'ereporeHHoe
ropeHue B

b dy3noHHOM
obnactu

B. Peakuys nporekaeT HernpejcKka3zyeMo

I". CkopocTh onpeiensieTcsi KHHETHUKOM peakijiy Ha TOBepXHOCTU

Ne 12 TpouuTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBHE
YcTraHoBHTe COOTBETCTBHE MEXAY BHAOM CaMOBOCIIJIAMEHEHHA U ero MeXaHHu3MoM:
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1. OennHoe A. HuLmMMpyeTcsi BHEIITHUM UCTOYHUKOM SHepruu (MCKpa,
CaMOBOCIIJIaMeHeHHe pacKajleHHOe TeJlo)

2. TeruioBoe B. OOyc/i0B/I€EHO CaMOpPa30rpeBoOM CMECH 3a CUeT IK30TePMUUECKOU
CaMOBOCII/IaMeHeHHe peakLiuy

3. BeIHYyXeHHOe

B. TIpoucxoaut 3a cueT HAKOTJIEHUsI aKTUBHBIX [IeHTPOB (pa/IiKajioB)
BOCI/IaMeHeHue

I. Bcerma conmpoBoX/1aeTcsi BOSHUKHOBEHWEM yIapHOUW BOJTHBI
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