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1. KommereHnuu M HHIAKATOPbI HX JOCTHKCHHUHA, IIPOBEPACMbIC NAaHHBIMHA
OICHOYHBIMM MaTepHaJIaMHU

[lenbio 0OCBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 CriocobeH ucmnonb30BaTh B MPoheCCHOHATBLHON AEITEeTbHOCTH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX TUCIUIUINH, IPUMEHATh METObl MaTEMATHUYECKOTO
MOJIETITMPOBAHUS, TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX UCCIEA0BAaHUN;

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh ITPO0JIeM, BO3HUKAIOIIUX B
XoZle TpOoPEecCUOHATBHOM  NESATEIbHOCTH, MNPHUBJIEKATh JUISI WX  pemeHus  (usuko-
MaTeMaTUYeCKUN anmnapar ¥ COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTHH.

Pesynbpraramu 0CBOEHUS AMCLUIUIMHBI SABISIOTCS CICAYIONINE UHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

POOIIK-1.1 3naer pyHmaMeHTaIbHBIC 3aKOHBI MPHUPOILI U OCHOBHBIC (HU3UYECKHE H
MaTEeMaTUYECKHE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (HU3NYECKHE 3aKOHBI U MATEMaTHYCCKUE METOJBI JUIs
pelieHus 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO XapaKkTepa

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HUKAIOIIUX B XOJA€ MPO(ECCHOHATBHON ACITeTbHOCTA, U METOIAUKY MPHUBICYCHUS (DU3UKO-
MaTEeMaTUYECKOro anmnapara 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH ISl UX PEIIEHUs

POOIIK-2.2 YMmeer BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B XoAe MpodeccHOHATIbHON NeATEeNbHOCTH M MpPHUBIEKATh [UIsl WX pelleHus (U3HUKO-
MaTEeMaTUYECKUI anmnapar U COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTUN

2. OueHoYHbIe MATEPHAJIbI TEKYLIEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DJeMEeHTHI TeKYIIEero KOHTPOJIS:
— KOHTpOJIbHas padora 1;
— KOHTpoJIbHas paboTa 2.

KonTpomnpnas padora 1 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)
Kontponbnas padota 1 cocrout u3 5 3ama4 u 13 TeopeTHYECKUX BOIIPOCOB.

3amaun:

1. B cocyne oowsemom 10 1 comepkutcst 7 T a3otra u | r Bogopoaa mpu remmeparype 17°
C. Onpenenutsb ob111ee TaBIEHUE CMECH T'a30B U YAEIbHYI0 MacCCOBYIO TEMIOEMKOCTh
cmecu. 10 6amnoB

2. Asor (3 mous) pacmmpsieTcsi B BaKyyM oT o0bema | nutp 10 oObemMa 5 JHUTPOB.
Kakoe komu4ecTBO TEIUIOTHI HAIO COOOIIUTH Ta3y, YTOOBI €ro TemIepaTrypa He
n3menunach (10 6as10B):

1) ecnu ra3 cuyuTaTh UACATHHBIM;
2) ecmi  Ta3  TNOAYMHSICTCS  YpPaBHEHHMIO  COCTOssHMS — Ban-nmep-Baanbca
(mompaska a = 0,135 H-mM4/monb2 11 a30T1a).

3. B koMHare mWIOMAapi0 35M° W BBICOTOH 3.1 M Bo3ayx Haxomutcs nipu 23°C u
nasnenun 973 rlla. Ckoibpko Bo3ayxa (B KI) MPOHUKHET C YJIUIBI B KOMHATY, €CIIU
OapomMerpudeckoe maBieHue ypemuuutcs no 1013 rlla. Temmeparypa ocraercs
MOCTOSIHHOM. 8 OaJL10B

4. Kycok npaa maccoit m=200 t B3steid mpu temneparype -10°C narper mo 0°C u
pacmnasiieH. [locnme yero oGpasoBaBmiascs Boga Harpera no 10°C. Ompenenutb
W3MEHEHUE OHHTPONUU CHUCTeMBbl (TeruioTa ToiaBiaeHus Jpaa 333 kJDx/kr,
termoeMKocTh Jbaa 2.03 kJbx/(kr-K), Ttemnoemkocts Boawl 4.187 xJx/(kr-K)) 10
0aJL10B



5. B mumkne Jluzens omnpeaenuTh TEPMOJWHAMHYECKHE IapaMeTphl (JaBJICHHE,
TEMIIepaTypy, YIAeNbHBIH 00beM) y3moBeix Touek 1,2,3,4 u KIIJ muxma. Ta3
JIBYXaTOMHBIH, cTeneHb cxatusa €=12,7, pi=1 ar, 71=20°C, ynenpHyI0 MacCOBYIO
TEIUIOEMKOCTh pabodero ra3za pacCyWTarh, YUYUTHIBAas €ro MOJSPHYIO Maccy | =29
I/MOJTb, YACIBbHOE MoABOANMOE Terio ¢1=823 kJx/kr. 12 6annoB

IlepeueHp TEOPETUUECKUX BOIPOCOB:

1. CocrosiHue KakOW CHCTEMBI MOXET OBITh  OMHCAHO IyTEM  3aJaHHS
TEPMOJMHAMHUECKHUX ITapaMeTpoB? 2 faJsia

2. Yro BeIpakaeT ypaBHEHHE COCTOSIHUA raza’? 2 6aJia

Kak onpeznenuTs MOJISpHYIO Maccy CMECH ra30B 4epe3 MOJIbHBIE 1oyn? 2 fasia

4. Yrto Takoe ypaenbHas TEIIOEMKOCTh BemiectBa? OT yero oHa 3aBucutr? Iloyemy
TEIJIOEMKOCTh Ta3a MpPHU TIOCTOSHHOM JaBJICHUM OOJIbIIE TEIJIOEMKOCTH TIpU
MOCTOSTHHOM 00beMe? 4 HaJu1a

5. Moxer a1 cucTeMa coBepuiath padoTy, eciii K Hei He moaBoautcs teruio. Ecium
MOJKET, TO 3a cUeT 4yero? 2 daJjia

6. Kakne 0coO0eHHOCTH BeIIeCTBAa YUYHUTBHIBAIOTCA B YPABHEHUSAX COCTOSIHUS PEATbHBIX
ra3zoB (B OTJIMUKE OT YPAaBHEHHsI COCTOSTHUS UJIeaIbHOTO Ta3a)? 2 fajia

7. MoXeT 11U MEHATHCS SHTPOMHS CHUCTEMBI, €CIM HET TEeII00OMEHa ¢ OKpY Karolein
cpenoit? [lossicHuTh moyemy. 7 0as1J10B

8. Kakoii o0beM B JHMTpax 3aHMMAaeT 2 MOJS HMICAIBHOTO Ta3a MPU HOPMAIbHBIX
buzndeckux yciaousx? 4 6anna

9. Kak u3MeHUTCS BHYTPEHHsISI SHEprus | MO MIEalnbHOIO M PEAJbHOIO rasa
HaxOJIAIIEToCs MPHU HOPMAJIBHOM TeMIepaTrype ¢ POCTOM MOJISIpHOro oObema? 5
0aJ/I0B

10. CosepmiaeT v ra3 pabOTy NMPOTHB BHEITHUX CUJI, €CIIM OH PACIIMPSETCS B BaKyym?
Kax mensierca mpu 3ToM ero temmeparypa (Uisi UIEaJIbHOIO Tasa, Uil PEeaJbHOro
raza)? 5 6aaioB

11. Yto Takoe kpuTHUECKas TEMIEpaTypa BelecTa? 5 0a110B

12. Kakue TepMoAMHAMHUYECKHE MapaMeTpbl CUCTEMbl HY)KHO HU3MEHUTh U KaK, YTOOBI
noBbicuTh KIIJI TeroBoro aBurarensa? 5 6aa/ioB

13. Yemy paBHO MakcumaiabHO Bo3MoxHOE 3HaueHue KII/ uukna? [Ipu kakux yclioBHUsIX
OHO gocturaercs ans nukia Kapao? S 6aios

(98]

Kpurepun onieHuBanus:

Pe3ynbraTsl KOHTPOIBHOM PabOThI ONPEAETSAIOTCS OLIEHKAMHU «3aUTEHO», «HE 3aUTEHO».

O1eHKa «3a4TE€HO» BBICTABIISIETCA, €CIIU 110 UTOraM paboThl HabpaHo He MeHee 50 6aioB
n3 100. B npoTUBHOM CiTy4dae BBICTaBISAETCS OIIEHKA «HE 3aU4TEHO»

Kontpomnsnas padora 2 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)
KonrponsHas pabota 2 cocTouT u3 7 3aaa4.

3agaun:

1. OmpenenuTs pa3HOCTH TEMIOBBIX 3 dexToB Qp 1 Qy peakmuu 2C(T) + Oz(1)= 2CO(1),
ecsin oHa nporekaet npu 0°C. I'a3bl cuntars naeanpHbMu. 10 6as10B

2. OnpenenuTh KOJTUYECTBO TEIIOTHI, KOTOPOE BhIAENUTCs pu obpazoBannu 120 r MgO

B pC3YJIbTATC rOPCHUA MAaruus, ¢ IOMOIIbIO TCPMOXUMHUUCCKOTO YPAaBHCHUSA



2Mg + 02 = 2MgO + 1204 x/Ix. 10 6a;;10B
3. OnpenenuTh cTaHAAPTHEIH TemtoBoit a3dpdext AH? peakiiun 06pa3oBaHus METUIIOBOTO

criupra: C(1) + 1/202(t) + 2H2(r) = CH30H(T), ecnu u3BeCTHBI CTaHAPTHEIC
TEIJIOBBIC Y(PPEKTHI CISAYIOMNUX PEAKITUMN:

(1)CH30H(x) + 1.502(t) = CO2(r) + 2H20(x) + 726.64 ]I x;

(2)CH30H(x) + 37.5 x/Ix = CH30H(r);

(3)C(t) + O2(r) = CO2(r) + 393.51 x/Ix;

(4)Ha(T) + 1/202(r) = H20(x) + 285.4 x/Ix. 15 6a10B

4. Beraucauts TermmoBoi addexT [k/k]| peakuy HEMOJIHOTO cropaHus 1 MoJisd MeTaHa

JI0 OKCHUJa yriepoja, eCIv U3BECTHO YPAaBHEHUE PEAKIIUU
2CHz4 (1) + 302(1) = 2CO(1) + 4H20(%) ,
CTaHJapTHBIE MOJSpHBIE TemnoThl obpasoBanus AHY(CHi) = -74.85 xJIx/Mods,
AH%CO) = -110.5 xJx/mons u AH(H,0, x) = -286 xJ/Momb. YKa3aTh THIH
peakuuu (3x30- WK SHA0TepMIueckas)? 10 6ansioB
5. B03MOXHO 111 CaMOIIPOU3BOJIBHOE ITPOTEKAHUE PEAKLIUU

Na>O(t) + H20(x) = 2NaOH(1) + Q
OpU CTAaHAAPTHBIX ycnoBusx? OTBET 00OCHOBATH, PACCUHUTAB AGggs. Yemy paseH

TeroBoi 3 dexrt peakunu Q? V3BecTHBI:
AHYog (NaOH, T) = —427.8 kI /Monb;  S)og(NaOH,T) =64.16 [ /(monb -K) ;
AHY45(Na,0,T) = 416 K /Monb;  S%g(Na,0,T) =75.5 Kk /(Monb -K) ;
AHY9g (H,0, %) = —286 KL/ MOnb ; S99g (H,0,) = 70 [ /(monb-K) . 20 6asnsion
6. OmnpenenuTh yiAeNbHBIH 00BEM JKHMIKOrO OoBa (B CMY/KT) IpHU TeMIeparype
wiasnenus 232°C (1 arm), ecnu ynenbHas Temiaora IoiaBieHus 59.413  JIx/r,
TIJIOTHOCTH TBEP/OTO onoBa 7.18 r/em?, dT/dp = 6.8-10° K/I1a. 20 6an10B
7. Koncranra peakiuu nonydenus Boxopoaa CO+H,O(r)=CO>+Hz mpu 1000 K umeer

3HaueHue K,=1,37. BeluuCINTh paBHOBECHOE KOJIMYECTBO BOJOPOJA, €CIU MCXOJHAS

cMech conepxkut 0,4 mons CO u 0,6 mons H2O. 15 6ansios

Kpurepun onieHuBanus:

Pe3ynbraTsl KOHTPOIBHOM PabOThI ONPEAETSAIOTCS OLIEHKAMHU «3aUTEHO», «HE 3aUTEHO».

O1eHKa «3a4TE€HO» BBICTABIISIETCA, €CIIU 110 UTOraM paboThl HabpaHo He MeHee 50 6aioB
n3 100. B npoTUBHOM CiTy4dae BBICTABISAETCS OI[EHKA «HE 3aUYTEHO»



3. OueHoyHble MaTepHaJIbl HTOTOBOI0 KOHTPOJIS (IPOMEKYTOUHON AaTTEeCTALMU) U
KPUTEPUHU OLlECHUBAHUS

ITpomesxyTouHas arrecTanys NpoBOIUTCA B (hOpMe SK3aMeHa B MUCbMEHHOH GopMme.

DK3aMEHAIIMOHHBINA OMIIET COACPKUT OMH U3 37 TEOPETHUECKUX BOIIPOCOB, HA KOTOPBIH
HYKHO JaTh pPa3BEpHYTHIM NUCbMEHHBIA OTBET. [[OMMMO NMMCBMEHHOrO OTBETA HYXHO YCTHO
OTBETUTHh HA TPH JIOMOJHUTEIBHBIX BOIPOCA — MO OAHOMY W3 0a30BON TEMbI TEPMOIUHAMUKH,
TEM T10 TEXHHYECKON U XUMHUYECKON TEPMOJIUHAMUKE.

[lepeyeHb OCHOBHBIX TEOPETUYECKHX BOIIPOCOB:

1.
2.

P w

*

10.
1.
12.

13

16.

17.
18.
19.

20.
. PaboTa B TepMoguHaMHUUECKHX TTpOIIeccax.
22.
23.
24,
25.
26.

21

27.
28.

29.
30.
. HammpaBneHHOCTh XMMHYECKUX MpoIieccoB. M300apHO-N30TepPMUIECKUNA U U30XOPHO-

31

TepmoauHaMuKa U €€ METO: [1Ba ITOCTYJIaTa U TPU 3aKOHA.
Tepmonnnamuyeckue napameTpsl. [lapameTpsl — GyHKIUEN nporiecca U GYyHKIUU
COCTOSIHMSI. DMITUPUYECKasi TEMIIepaTypa.

[TonsiTue TepMOaUHAMUYECKOTO Mpoliecca. Ten1oEéMKOCTH.

TepMmuueckue u KaJopuuecKoe ypaBHEHUsI COCTOSIHUS. MoJienb uaealbHOTO rasa.
BuyTpenHsst sHeprus, Temnora u padota. 3aKOH COXpPAHEHUS U IPEBPAICHUS
SHEPTHUH.

[TepBsIii 3ak0H TepmMoanHaMuKU. HenocTaTku nepBoro 3aKkoHa U MPUHITUTT
annadaTU4eCcKON HETOCTHKUMOCTH.

[TepBbIit 3aK0H TEpMOAMHAMUKH 17151 TOTOKA. McTeueHnue ra3za nu3 0ECKOHEUYHO
00JIBIIIOTO pe3epByapa.

[Ipoueccrl paBHOBECHBIE, HEPAaBHOBECHBIE, 0OpAaTUMBIE U HEOOPATUMBIE.

Bropoii 3akoH TepMoarHAMUKH U ero hopMynupoBka. OCHOBHOE YpaBHEHHE U
HEPaBEHCTBO TEPMOJINHAMHUKHU.

OHTponus, e€ PU3NIECKHi CMBICI U CBOWCTBA.

CraTuctuueckuid xapakTep BToporo 3akoHa. @opmyia bosbiimana.

[Tonsitue uukima. KITJ uukna. Hukn Kapuo. Tepmonnnamudeckasi TeMiiepaTypa.

. Beruncnenue sHTpONMU paBHOBECHBIX MPOIIECCOB.
14.
15.

V3MeHeHne SHTPOITUH B HEOOPATUMBIX MTPOIECCAX.

OnTponus u uHdopmanus. [lapagokcel, cBA3aHHBIE CO BTOPBIM HAYaJIOM
TEPMOJUHAMUKHU.

TepMonnHaMuyeckue noreHuuansl. TepMoIMHAMUYECKOE PABHOBECHE.

Y CTON4MBOCTL PABHOBECHSL.

VYcnous dazoBoro paBHoBecus. [Ipasuno da3 ['nb6ca.

dazoBble nepexoapl. YpaBHeHue Kiaysnyca — Knanelipona.

Kputnueckoe coctosHue BeliecTBa U €ro cBoMcTBa. [1ookeHne KpUTHIeCKOM TOUKH
Ha (a3oBoii tuarpamme. [IpeobpazoBanme ypaBHEHUI COCTOSHUS C UCIIOJIB30BAHUEM
KPUTHUYECKHUX ITapAMETPOB.

OcHOBHBIE BUIbI TEPMOIMHAMUYECKUX ITPOLIECCOB.

OO01mre 3aKOHOMEPHOCTH YCTAHOBUBIIIETOCS TEUEHUS UI€aTLHOTO ra3a B COIJIax.
3akon obOparmieHus BosnerictBuii. Cormto JlaBass.

TemnoBbie a3 dexTh XUMUYECKUX peakiuii. 3akoH ['ecca.

TennoBsie 2 exThl 00pa3zoBaHus U cropaHusl BemecTB. Y paBHeHHe Kupxroda.
XapakTepuctuieckue QyHKIIMH B CHCTEMaX C TOCTOSHHBIM U TIEPEMEHHBIM YHCIIOM
yacTull. Y paBHEeHHsT MakcBera.

VYcnoBrue XMMHUYECKOTO pAaBHOBECHS. 3aKOH JIEHCTBYIOLINX Macc.

KoHcTaHThl XMMUYECKOTO paBHOBECHS, CBSI3b MEXKIYy HUMH U CIIOCOOBI ONpeIeTICHUS.
[Tpunmun Jle [larense — bpayHa.

Xumudeckuit moteHuan. Pabota XuMudeckoi peakiuu. XUMUIECKOE CPOJICTBO.
Tpertuii 3aKOH TEPMOJIUHAMUKH, €T0 UCIIOJIB30BAHUE ISl BBIYUCICHUS SHTPOIIHH.

I/ISOTepMI/I‘-IeCKI/Iﬁ IIOTCHI U AJIBI.



32. Tepmudeckoe ypaBHeHUE cocTostHUS B qudpepennmnanbaoit hopme. Tepmuueckue
KO3 PHUIIUEHTHI.

33. Kanmopuueckue k03¢ HuimeHTsl. TermmoeMKoCTb.

34. Tennosle nBurareny. LIMKIbl, onuceiBatole padoTy IBUTaTesneil BHYTPEHHETO
CropaHusl.

35. Otnuune Mozeneil pealbHbIX ra30B OT MOJEIH UJICAIBHOIO Ta3a. Y paBHEHUS
cocTosiHus raza Ban-aep-Baanbca.

36. ®opmbl 3a1IMCH TEPMUUECKUX YPAaBHEHUI COCTOSTHUS: BUPUAJIbHAS, IPUBECHHASL.
CBs3b TEPMHUECKOTO U KaJJOPHUUYECKOTO YPABHEHU COCTOSHMUSI.

37. BbIBOJ XapaKTepUCTUUECKUX (PYHKIUI I NACaIbHOTO ras3a.

Hepequb JOIMTOJIHUTCIBbHBIX TGOpGTH‘-I@CKI/IX BOHpOCOBZ
ba3oBas yacth

[TepBbIii 1 BTOPOI MOCTYJIAThl TEPMOJUHAMUKHI

Omnpenenenue TeMIepaTypsl, TEMIIEpaTypa adCOTIOTHOTO HYJIS

Kputnueckas remneparypa. Otinuune ra3a 1 napa

TepMuueckoe ypaBHEHHE COCTOSIHUSI UJEAIBHOTO Ta3a, IPaHULbl IPUMEHUMOCTHU
MOJIEIN HJIeaIbHOTO Ta3a

VYpaBHEHUS U30XOPHOTO0, N300apHOTO M U30TEPMHUECKOTO TPOIIECCOB
OmnpeneneHue BHYTPEHHEH SHEPruu, KaJIOpPUYECKOE YpPaBHEHHE COCTOSHUS
UJEAIBHOTO Ta3a

Penakcarusi, Bpems penakcaiuu

[lepBpiii 3akoH TepMoauHaMUKU: JuddepeHraTbHoe UM UHTErpaibHOE
YpaBHECHHUS

BTtopoii 3akoH TepMoIMHAMUKH (Yepe3 SHTPOTHIO)

OmnpeneneHne TEIIOEMKOCTH, TEIJIOEMKOCTh B OCHOBHBIX TE€PMOAMHAMHYECKHX
mporeccax

TemnoemMkocTH OIHO- U ABYX-aTOMHBIX Ta30B, TEIUIOEMKOCTh CMECH I'a30B
AnunabaTudeckuii porecc, ypasHeHnue [lyaccona

Onpenenenue pabOTHI U TETLIOTHI

OTinune Mozenel peaabHOro ra3a oT MOJEIN UI€aIbHOIO Ta3a

PaboTa n30x0pHOTr0, N300apHOTO U U30TEPMHUUYECKOTO IPOIIECCOB

OcHoBHOE ypaBHeHUE TepMoanHaMukn (YpaBaenue [ n66ca)

Pacuer n3meHeHMs SHTPONIUU UIE€aTBHOTO ra3a

VYpaBHenue bonbumana

TexHuueckas TEpMOJAUHAMUKA

KIIJ nukna — onpenenenue, KIIJ{ peansubix JIBC

Ocnosnbie Tunsl [IBC u 001acTh X MpUMEHEHHS

Knaccudukanms nopmraeBsix JIBC

Otmmune npkiioB Otro u JAuzens

KoHcTpykTHBHBIE OTIMYUS OEH3MHOBOTO U IU3€JIHOTO JIBUTaTeei
Omnpenenenue U BUIbI COTIET

dopmysa pacyeTa CUIIbI TSITU PEAKTUBHOTO IBUTATENS

Cucrema ypaBHEHHUM, ONHUCHIBAIOIIEE OJHOMEPHOE CTAllMOHAPHOE TEYCHHUE
UJeallbHOTO Ta3a

3akoH oOpareHust BO3IeHCTBUI

®opwmyia Jlammaca 115 MECTHOM CKOPOCTH 3BYKa

XapakTep HM3MEHEHHS OCHOBHBIX TEPMOJUHAMHUYECKHX I1apaMeTpoB B XOJe
MCTEUYEHUs Ta3a U3 coria



e Comuo JlaBansi: OCHOBHBIE PEKUMBI PaOOTHI

XuMmuyeckasi TepMOJIMHAMUKA
e Omnpenenenue TemioBoro 3ppexkra XUMUIECKONU PEaKIIuu
OCHOBHBIE THUITBI XUMUYECKUHA pEaKIIii, 3HAK TETIOBOTO 3¢ dexTa
Omnpenenenue TEIUIOTHI CTOPaHUSI U TEIUIOTHI 00pa30BaHUs BEIIECTBA
CrangapTHble yCIIOBUS, ONIpe/ieJIeHHe CTaHAapTHON TEIIOThl 00pa30BaHuUs
Pacuer termoBoro s¢ddexra mponu3BOJBHON XHMHUUYECKOW PEaKIUU C IOMOIIBIO
3akoHa ['ecca
dopmyna Kupxroda, ee HazHaueHue
HanpaBieHHOCTh XUMUYECKOW peaKuu
OmnpeneneHne XUMUYECKOTO MOTEHITMAaIa ¥ dHepruu [ mooca
YcnoBrue TepMOIMHAMUYECKOTO PABHOBECHS M OCHOBHBIE TEPMOIAMHAMHYECKHE
IIOTCHII M AJIbl
OrnpezienieHne COCTOSIHUSL XUMUYECKOTO PaBHOBECHUS
e KoHcTaHTa XMMUYECKOTO PAaBHOBECHS, CBSI3b MEXK]y €€ 3HAYCHHEM M COCTaBOM
CUCTEMBI
3aKoH NEHCTBYIOMUX Macc (3aBUCUMOCTbh KOHCTAHThl XMMHUYECKOT'O PABHOBECHS)
BistHue temneparypsl Ha XUMHUYECKOE PABHOBECUE
Otnuune $a3oBBIX NEPEXOA0B MEPBOTO U BTOPOTO pojia C IpUMEpaMu
VYcnoBust pa3oBoro paBHOBECHS
[TpaBuno ¢a3 I'nb66ca
[Toctpoenue (ha3oBoit ArHarpaMMbl

Kputepuu onenvuBanus:

Pesynbrarel  SK3aMeHa  ONPEACNAIOTCS  OLUEHKAMH  «OTIUYHO»,  «XOPOLIO»,
«YIOBJIETBOPUTEIHHO», «HEYOBIETBOPUTEIHHO.

OneHka «OTIMYHO» BBICTABIISIETCA, €CIM JAaH IpPAaBUIIbHBIA pa3BEPHYTHIM OTBET Ha
TEOPETUUECKHI BOIPOC OMIIeTa U JaHbl TPABHJIbHBIE OTBETHI HA TP JOIMOJHUTENBHBIX BOIIPOCA.

OneHka «XOpoLIO» BBICTABISIETCSA, €CIM JlaH IpPaBUJIbHBIA Ppa3BEPHYTHI OTBET Ha
TEOPETUUECKHI BOMpoc OMiieTa M JaHbl MPaBUIbHBIE OTBETHI Ha JIBa U3 TPEX JOIMOJHUTEIbHBIX
BOIIpOCA.

OneHka «yIOBIETBOPUTEIBHO» BBICTABISIETCSA, €CJIM JaH TNPaBUIbHBIA pa3BEpHYTHIN
OTBET Ha TEOPETHUYECKUH BOMpOC OMieTa W JaH MPaBUJIbHBI OTBET Ha OJIUH U3 Tpex
JOTIOTHUTEIBHBIX BOIIPOCOB.

OI.[GHKa «HCYOOBJICTBOPUTCIILHO)» BBICTABJIACTCA, C€CJIIM HCT Pa3BCPHYTOr0 OTBCTA Ha
BONpOC Owmiera, Wid, MpU HAJTWYUK MPABHWIBHOTO OTBETa Ha BOMPOC OuWieTa, JaHbl HEBEPHBIC
OTBCTHI HAa TPU OOMOJHHUTCIBHBIX BOIIPOCA.

Ilepeuyenn y4eOHOI IUTEpPaTypBbI

— bazapos N.I1. Tepmogunamuka. — CII6.: Jlans, 2010. — 377 c.

— KsacuukoB W.A. Tepmoaumnamuka u cratuctudeckas ¢usuka. T. 1: Teopus
paBHOBECHBIX cucTeM: TepmomumHamuka. — M3m. 2, cym. mepepab. u gom. — M.:
Enurtopuan YPCC, 2002. — 240 c.

— Kupwumun B.A., CeiueB B.B., llleitngmun A.E. Texnuueckas TepmoanHaMuka. — M.:
W3n. nom MOBU, 2016. — 495 c.

— Pymep 10.b., PoiBkun M. III. TepmoanHamuka, craTUCTHYECKast (PU3UKA U KHHETHKA.
— 2-e u3a., uctp. u non. — HoBocubupck: M3n-so Hocub. yu-ta, 2000. — 608 c.

— Makapor M.C., Haymkun B.C. Tepmonnaamuka u Terionepenaya: yaeoHoe mocooue.
— HoBocubupck: U3a-s80 HI'TY, 2021. - 183 c.



Pepsarun JI.LH. CO6opHuk 3amauy mo TepmoauHaMmuke. — M31-Bo ToMckoro roc. yH-Ta,
2007 r. - 106 c.

JlorunoBa A.}O. OcHoBbl xuMndeckoil repmoauHamuku. M3n-so MI'TY nMm. baymana,
2012. - 88 c.

4. OueHouyHbIe MaTepHaJIbI IS NMPOBEPKH 0CTATOYHBIX 3HAHUM
(chopMHPOBAHHOCTH KOMIIETEHLMIA)

[lepeyeHb OCHOBHBIX TEOPETUYECKHX BOIIPOCOB:
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TepmoauHaMuKa U €€ METO: [1Ba ITOCTYJIaTa U TPU 3aKOHA.
Tepmonnnamuyeckue napameTpsl. [lapameTpsl — GyHKIUEN nporiecca U GYyHKIUU
COCTOSIHMSI. DMITUPUYECKasi TEMIIepaTypa.

[TonsiTue TepMOaUHAMUYECKOTO Mpoliecca. TennoEéMKoCTH.

TepMmuueckue u KaJopuuecKoe ypaBHEHUsI COCTOSIHUS. MoJienb uaealbHOTO rasa.
BuyTpenHsst sHeprus, Temnora u padota. 3aKOH COXpPAHEHUS U IPEBPAICHUS
SHEPTHUH.

[TepBsIii 3ak0H TepmMoanHaMuKU. HenocTaTku nepBoro 3aKkoHa U MPUHITUTT
aanadaTUIeCcKON HETOCTHKUMOCTH.

[TepBbIit 3aK0H TEpMOAMHAMUKH 17151 TOTOKA. McTeueHnue ra3za nu3 0ECKOHEUYHO
00JIBIIIOTO pe3epByapa.

[Ipoueccrl paBHOBECHBIE, HEPAaBHOBECHBIE, 0OpAaTUMBIE U HEOOPATUMBIE.

Bropoii 3akoH TepMoarHAMUKH U ero hopMynupoBka. OCHOBHOE YpaBHEHHE U
HEPABEHCTBO TEPMOJINHAMHUKHU.

OHTponus, e€ PU3NIECKHi CMBICI U CBOWCTBA.

CraTuctuueckuid xapakTep BToporo 3akoHa. @opmyia bosbiimana.

[Tonsitue uukima. KITJ uukna. Hukn Kapuo. Tepmonnnamudeckasi TeMiiepaTypa.

. Beruncnenue sHTpONMU paBHOBECHBIX MPOIIECCOB.
14.
15.

V3MeHeHne SHTPOITUH B HEOOPATUMBIX MTPOIECCAX.

OuTponus u uHpopmaims. [lapanokcel, cBs3aHHbBIE CO BTOPBIM HaYajaoM
TEPMOJUHAMUKHU.

TepmoauHaMuueckre NOTEHIHANBL. TepMOAMHAMUYECKOE PABHOBECHE.

Y CTON4MBOCTL PABHOBECHSL.

VYcnous dazoBoro paBHoBecus. [Ipasuno da3 ['nb6ca.

dazoBble nepexoapl. YpaBHeHue Kiaysnyca — Knanelipona.

Kputnueckoe coctosHue BeliecTBa U €ro cBoMcTBa. [1ookeHne KpUTHIeCKOM TOUKH
Ha (a3oBoii tuarpamme. [IpeobpazoBanme ypaBHEHUI COCTOSHUS C UCIIOJIB30BAHUEM
KPUTHYECKHUX [TApaMETPOB.

OcHOBHBIE BUbI TEPMOJIMHAMUYECKUX IPOLECCOB.

PaboTa B TepMOIMHAMHUYECKUX MpOIIeccax.

OO1111e 3aKOHOMEPHOCTH YCTAHOBUBLIETOCS TEUEHUS UI€aIbHOTO ra3a B Corax.
3akon oOpanienus BozaeicTeuid. Cormto JlaBas.

TennoBsie 23dhexTh XUMHUUECKUX peakiuii. 3akoH ['ecca.

TemnoBbie 3¢ dexTsl 00pa30BaHus U CropaHus BemecTB. Y paBHeHne Kupxroga.
XapakTepucTuieckue QyHKIMH B CUCTEMaX C IOCTOSTHHBIM U TIEPEMEHHBIM YHCIIOM
yacTull. YpaBHeHHss MakcBea.

VYcnoBre XMMUYECKOTO paBHOBECHS. 3aKOH JIEUCTBYIOIIMX Macc.

KoHCTaHTBl XUMHUYECKOTO PaBHOBECHS], CBSA3b MEXK/Ly HUMHU U CIIOCOOBI OTIpeIeIICHUSI.
[Tpuniun Jle [larense — bpayna.

Xumudeckuil moteHuuan. Pabora XumMudeckoi peakiiuu. XuMHUECKOe CPOICTBO.
Tpernii 3aKOH TEPMOJIMHAMUKH, €r0 UCIIOJIB30BAHUE ISl BBIYMCIECHUS SHTPOIIHH.
HanpaBieHHOCTh XUMUYECKUX MPOLIecCOB. M300apHO-U30TEPMUUECKUI U M30XOPHO-
M30TEPMUYECKHUI MOTEHIIUAIIBI.



32. Tepmudeckoe ypaBHeHUE cocTostHUS B qudpepennmanbaoi hopme. Tepmuueckue
KO3 PHUIIUEHTHI.

33. Kanmopuueckue k03¢ HuimmeHTsl. TermmoeMKoCTb.

34. Tennosle nBurareny. LIMKIbl, onuceiBatone padoTy IBUTaTesneil BHYTPEHHETO
CropaHusl.

35. Otnuune Mozeneil pealbHbIX ra30B OT MOJEIH UJICAIBHOIO T'a3a. Y paBHEHUS
cocTosiHus raza Ban-gep-Baanbca.

36. ®opmbl 3a1IMCH TEPMUUECKUX YPAaBHEHUI COCTOSTHUS: BUPUAJIbHAS, IPUBECHHASL.
CBs3b TEPMHUECKOTO U KaJJOPHUUYECKOTO YPABHEHU COCTOSHUSI.

37. BbIBOJ XapaKTepUCTUUECKUX (PYHKIUI U NACaIbHOTO ras3a.

Kpurepun oneHuBaHWs: NpaBWIbHBIM, pa3BEpHYTHII OTBET WM  COAEpIKAIIMN
HE3HAUUTENIbHbIE (PaKTHUECKUE OIINOKM Ha OJITUH BOIIPOC U3 CIUCKA.

Nudopmanus o paspadoTunkax

[TonomapeBa Mapust AuapeeBHa, K.(.-M.H., JOIEHT, Kadempa NPHUKIATHONW Ta30BOH
JAUHaAMHWKU U TOPCHUA (bHBHKO-TGXHH‘-I@CKOFO (baKyJII:TeTa, JOLICHT
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