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1. KOM]’[eTeHIII/II/I N HHAAKATOPbI HX JOCTHXKCHMSA, IPOBepPACMbIC TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BJIsIeTCS (POPMUPOBAHUE CIIECAYIOMINX KOMIIETSHIUH:

OIIK-1 CniocoGeH ucIonp30BaTh B MPOPECCHOHAIBHON IEITETbHOCTH OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX U OOIIEMH)KEHEPHBIX TUCIMILUIMH, TPUMEHITh METOABI MaTEMaTUYECKOTrO
MOZETUPOBAHHS, TEOPETUIECKUX U SKCIEPUMEHTAIBHBIX HCCIICIOBAHUI;

OIIK-2 CnocoOeH BBISBIATH €CTECTBEHHOHAYYHYIO CYHTHOCTD MTPOOJIEM, BOZHUKAIOUINX B
Xome MpodecCHOHANBHON  AEATETbHOCTH, TPHBICKATh Uil WX pemeHns  (Qu3uKo-
MaTeMaTHYECKUH anmapar ¥ COBpEMEHHbIE KOMIBIOTEPHBIE TEXHOJIOTHH.

PesynbpraramMu 0cBOEHUS IHUCLUIUIMHBI SIBIISIFOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHHUS
KOMIIETECHITNH:

POOIIK-1.1 3naer ¢yHIaMeHTaNbHbIE 3aKOHBI MPUPOJAbI U OCHOBHBIC (HU3UYECKUE U
MaTeMaTHUYeCKHUEe 3aKOHbI

POOIIK-1.2 Ymeer npumeHsTh (pU3MUECKHe 3aKOHBI M MaTEeMATHYECKUE METOMABI IS
pelIeHus 3a/1a4 TEOPETUYECKOT0 U MPUKIAIHOTO XapaKTepa

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHON CYITHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MpOo(eCCHOHATBLHON AEITETbHOCTH, U METOAUKY IpHUBJICUEHUS (HU3UKO-
MaTEMaTUUYECKOTO annapaTa 1 COBPEMEHHbIE KOMITBIOTEPHBIX TEXHOJIOTUH U1 UX PELICHUS

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIITHOCTh TTPOOJIEM, BOZHUKAIOIINX
B Xo0ze MNpo(hecCHOHAILHOW MAEATENbHOCTH W TPUBJIEKATh IS WX PpEHIeHUus (QHU3UKO-
MaTeMaTHUYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. OnleHOYHbIE MaTepPUAJIbI TEKYLEro KOHTPOJIS 1 KPUTEPUHU OLleHUBAHUS

DIeMEeHTHI TEKYIETO KOHTPOJIS:
— KOHTpoJibHas paboTa 1;
— KOHTpOJIbHas padora 2.

Kontponphas padora 1 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)
KontponbHas padora 1 coctout u3 5 3agay u 13 TeopeTHUECKUX BOIPOCOB.

3anauu:

1. B cocyne oobsemom 10 11 comepxutcst 7 T azota u 1 r Bogopoaa npu temrieparype 17°
C. Onpenenuts o011ee 1aBIeHUE CMECH Ta30B U YACIbHYIO MaCCOBYIO TEIUIOEMKOCTh
cmecu. 10 6amnoB

2. Azot (3 Mouss) pacmupsieTcss B BaKkyyM OT oObema | JmuTp a0 oObeMa 5 JHUTPOB.
Kakoe komum4ecTBO TEIJIOTHI HAagO COOOUIUTH Ta3y, 4YTOOBI €ro TeMIleparypa He
uzMeHwmiach (10 6annoB):

1) ecnu ra3 cuyMTaTh UACATBHBIM,;
2) ecii  Ta3  TNOMYMHSCTCS  YpaBHCHUIO  COCTOsHHS — BaH-nmep-Baanbca
(mompaBka a = 0,135 H-m4/mMonb2 1151 a30Ta).

3. B KoMHaTe MIOmAmbl0 35M° M BBICOTOH 3.1 M Bo3ayx Haxomutcs npu 23°C u
nasnennn 973 rlla. Ckonbko Bo3ayxa (B KI') MPOHUKHET C YJIMIBI B KOMHATY, €CITU
O6apomeTpuyeckoe namieHue ysenuuutcs ao 1013 rlla. Temmeparypa ocraercs
MIOCTOSIHHOM. 8 0aJli10B

4. Kycok npaa maccoit m=200 r B3saThlii pu Temmneparype -10°C narper no 0°C u
pacrnaBieH. Ilocie dero oGpazoBaBmiascs Bojga Harpera no 10°C. Onpenenuthb
U3MEHEHHUE DJHTPONMHMHU CHUCTeMbl (Teryora TutaBneHus Jjbna 333 kJDx/kr,
termoeMKocTh Jibaa 2.03 kJx/(kr-K), temnoemkocts Boasr 4.187 xJlx/(xr-K)) 10
0aJ/I0B



5.

B 1mkne [Jluzens ompeaenuTh TEPMOJWHAMHYECKHE TapaMeTphl (JaBlieHUE,
TeMIIepaTypy, YIEIbHBIM 00beM) y31m0BbIX Touek 1,2,3,4 u KIIJl nwmxma. a3
JBYXaTOMHBIN, cTeneHb cxkatus €=12,7, p1=1 ar, T;=20°C, ynenbHyI0 MacCOBYIO
TETUIOEMKOCTh PabOyero rasa pacCyMTarh, YUUTHIBas €ro MOJSIPHYIO Maccy [ =29
/MO, YIENbHOE MOoABOoAUMOE Terio (=823 kJ[x/kr. 12 6an10B

OTBETHI:
S S
3agava 1. p=180836 Ila, C, =1948 , C,=2727
kr-K kr-K
3amaua 2. 1) 0 [Ix; 2) 972 JIx.
3amaua 3. 5,1 xr
Sagada 4. 289 I[—)K
K
3anaua 5.
p T Vv n=0,58%
1| lar |293,15K | 0,84 m/kr
2(35,1ar| 810K |0,0662 m®/kr
3|35 1lar| 1631K |0,1331 m3/kr
4|2,67ar| 781K 0,84 m3/kr

IlepeueHp TEOPETUUECKUX BOPOCOB:

1.

w N

10.

11.
12.

13.

CocTosiHMEe  Kakoil  cHCTeMbl MOXET ObITh ONHCAaHO MYyTeM  3aJaHUs
TEPMOAMHAMHYECKUX NapaMeTpoB? 2 fasia

UTo BhIpa)KaeT ypaBHEHUE COCTOAHMS raza? 2 fajuia

Kak onpenenuts MOJISIPHYIO MAacCy CMECH T'a30B Yepe3 MOJIbHbIE J0I1? 2 faJliia

Uto Takoe ynenbHas TEIUIOEMKOCTh BemniecTtBa? OtT udero oHa 3aBucuT? Ilouemy
TEIIOEMKOCTh Ta3a MpPHU TIOCTOSHHOM JaBJICHUM OOJIbIIE TEIJIOEMKOCTH TIpU
MOCTOSTHHOM 00beMe? 4 HaJuia

MoeT M cucTeMa coBepliaTth padoTy, €clii K Hei He moaBoauTcs teruio. Ecium
MOJKET, TO 3a cUeT 4yero? 2 dajia

Kakne ocoOeHHOCTH BellecTBa YUMTHIBAIOTCA B YPABHEHUSAX COCTOSIHUS PEATbHBIX
ra3zoB (B OTJIMUKE OT YPaBHEHHsI COCTOSTHUS UJI€aILHOTO Ta3a)? 2 fasia

MoeT M MEHATHCS SHTPOMHS CHCTEMBI, €CIM HET TeIIo0OMeHa ¢ OKpYXKaroIen
cpenoit? [losgcHuTh moyemy. 7 6a/1J10B

Kakoit o0beM B nmTpax 3aHUMaeT 2 MOJIS HACATBHOTO Ta3a MPU HOPMATbHBIX
buzndeckux yciaousax? 4 6anna

Kak wu3meHuTCS BHYTpEHHssi 3Heprus | MoOJsS HACATbHOIO W pPEabHOrO rasza
HaXOJSIIEerocs MPU HOPMAJIbHON TemIepaType C pOoCTOM MoJisipHOro oobema? 5
0aJ/I0B

Cosepiiaet u raz paboTy IPOTUB BHEIIHUX CHUJI, €CIIM OH PacCIIUPSIETCS B BaKyym?
Kax mensierca mpu 3ToM ero temmeparypa (Uisl UIEaIbHOIO Tas3a, Uil PeaJbHOro
raza)? 5 6a/u10B

UYro Takoe KpuTHUeCcKas TeMIiepaTrypa Beliectsa? S 6aJioB

Kakue tepmoauHamMuueckue mapamerpbl CUCTEMbl HYKHO M3MEHUTh M Kak, YTOOBI
noBbicuTh KIIJI TeroBoro asurarensa? S 6aj/ioB

Yemy paBHO MakcuMaabHO Bo3MoxHOe 3HaueHue KIIJI nukna? [Ipu kakux yciaoBHsX
OHO aocturaercs s nukia Kapuo? 5 6ansos



Kpurepun onieHuBanus:

Pe3ynbTaThl KOHTPOIBHOM PabOTHI ONPEAEIAIOTCS OLIEHKAMU «3aUTEHO», «HE 3a4TEHO».

O1eHKa «3a4TEHO» BBICTABIISETCA, €CIIU 110 UTOraM paboThl HabpaHo He MeHee 50 6aioB
n3 100. B npoTUBHOM CiTy4ae BBICTABISAETCS OI[EHKA «HE 3a4TEHO»

Kontponphas padora 2 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)
KonrponsHas pabora 2 coctouT u3 7 3aaa4.

i.aﬂgr{:;.eﬂennu pa3HOCTb TEIIOBBIX 3G dekToB Qp u Qy peakiuu 2C(1) + O2(r)= 2CO(T),
ecsn oHa nporekaet npu 0°C. I'a3bl cuntars uaeanpHbMU. 10 6as10B
2. OnpenenuTh KOJIMYECTBO TEIJIOTHI, KOTOPOE BhIAEIUTCS Mpu oOpazoBanuu 120 r MgO
B pe3yJbTaTe TOPEHUsI MarHus, ¢ ITOMOIIbIO TEPMOXUMHUYECKOTO YPaBHEHUS
2Mg + O, = 2MgO + 1204 x/Ix. 10 6anx10B
3. Onpenenuts cTaHmapTHL Temosoil sgdext AH® peakiiy 06pasoBaHIs METHIOBOTO
criupta: C(T) + 1/20,(1) + 2H2(r) = CH3OH(T), ecnu n3BeCTHBI CTaHIapTHBIC
TEIJIOBBIC Y(PPEKTHI CICAYIOMNX PEAKITHMN:
(1)CH3OH(k) + 1.50,(r) = CO2(r) + 2H,0(x) + 726.64 xJIx;
(2)CH30H(x) + 37.5 x/Ix = CH30H(r);
(3)C(1) + Oz(r) = CO,(1) + 393.51 k/Ix;
(4)H2 (1) + 1/20,(r) = H,0(k) + 285.4 k/[x. 15 6ani0B

4. Boruncnuts TemnoBoi 3¢ dekt [k/k] peakuun HENOIHOTro cropanus 1 Mojs MeTaHa

JI0 OKCHJA YTIIepoa, eCIIM U3BECTHO yPaBHEHUE PEaKIINU
2CH4 (1) + 30,(1) =2CO(r) + 4H,0(x) ,
CTaHJApTHBIC MOJIIPHBIC TEIJIOTHl O0pa30BaHUS AHO(CH4) = -74.85 xJlx/mMomb,
AH(CO) = -110.5 x/x/mons u AH’(H,0, x) = -286 k/lx/Moib. YKasaTh THII
peakuuu (3x30- uian SHH0TepMuueckas)? 10 6assioB
5. Bo3MOXHO 11 caMOTIPOU3BOIFHOE IPOTEKAHUE PEAKIITHH

Na,O(t) + H,0(x) = 2NaOH(t) + Q
OpU CTAaHAAPTHBHIX yciaoBHUAX? OTBET 00OCHOBAThH, PACCUUTAB AG898 . UeMy paBeH
TeroBoi 3¢ dekt peakumu Q? M3BeCTHHI:
AH3g (NaOH, T) = -427.8 kO /monb;  S%ye(NaOH, T) = 64.16 Ok /(monb -K) ;
AHYog (Na,0,T) = —416 Kk / Mmonb ; S90s (Na,0,7) = 75.5 Ok /(monb -K) ;
AHYog (H,0, ) = —286 kK / Mmonb ; S99g (H,0, ) = 70 O /(monb -K) . 20 6anioB

6. OmpenenuTs YyAENbHBIM 00BEM KHUAKOTO oJoBa (B CM3/KI‘) IpU  TEMIEPAType
wiasnenus 232°C (1 arm), ecnu ynenbHas Terora ItwiaBieHus 59.413  Jx/r,

IIOTHOCTH TBEPOTO oioBa 7.18 r/em®, dT/dp = 6.8-10° K/ITa. 20 6annos



7. Koncranra peakuun noiaydenus Bogopoga CO+H,O(r)=CO,+H; npu 1000 K umeer

3Hauenne Kp=1,37. BbIYMCIUTL PaBHOBECHOE KOJIMYECTBO BOJOPOJA, €CIM HCXOIHAS

cmech coaepxkut 0,4 Mo CO u 0,6 mons H,0. 15 6asnoB

OTBeETHI:

3amaua 1. 2270 JIx

3amaua 2. 1806 x/Ix

3amaua 3. -200,17 xJ[x, peakius 5K30TepMHUIECKast
3anaua 4. -607,65 x/Ix, peakuus 3K30TepMUYecKast
3amgaya 5. AG =-149 k/Ix, peakuusi caMOIIPOU3BOJIbHAS
3anmaua 6. 147 cm®/kr

3amaua 7. 0,26 Moib

Kpurepun onieHuBanus:

Pe3ynbTaThl KOHTPOIBHOM PabOTHI ONPEAEIAIOTCS OLIEHKAMU «3aUTEHO», «HE 3a4TEHO».

O1eHKa «3a4TEHO» BBICTABIISETCA, €CIIU 110 UTOraM paboThl HabpaHo He MeHee 50 6aioB
n3 100. B npoTUBHOM CiTy4ae BBICTaBISAETCS OI[EHKA «HE 3a4TEHO»

3. OueHoYHbIEe MaTePHAJIbl HTOTOBOI0 KOHTPOJIsI (MPOMEKYTOYHOM aTTEeCTAIUN) H
KPUTEPHUHU OLlECHUBAHUS

ITpomeskyTouHas arrecTanus NpoBOIUTCA B (hOpMe SK3aMeHa B MUCbMEHHOH (GopMme.

DK3aMEHAIIMOHHBIN OMIJIET COAECPKUT OUH U3 37 TEOPETHUECKUX BOIIPOCOB, HA KOTOPBIH
HY)KHO JaTh pPa3BEpHYTHIM NUCbMEHHBIA OTBET. [[OMMMO MHCBMEHHOrO OTBETa HYXKHO YCTHO
OTBETUTHh HA TPH JOMOJHUTEIBHBIX BOIPOCA — MO OAHOMY U3 0a30BOM TEMbI TEPMOIUHAMUKH,
TEM I10 TEXHHYECKON U XMMUYECKON TEPMOJIUHAMUKE.

[lepeueHb OCHOBHBIX TEOPETHUECKUX BOIIPOCOB:

1.
2.

oW

o

10.
11.
12.
13.
14.
15.

16.

TepmoauHaMuKa U €€ METOJ: [1Ba ITOCTYJIaTa U TPU 3aKOHA.
Tepmonunamuyeckue napameTpsl. [lapametpsl — dyHKIINEN nporiecca U GyHKIUU
COCTOSIHMSI. DMITUPUYECKasi TEMIIepaTypa.

[TonsiTue TepMOgUHAMUYECKOTO Mpoliecca. Ten1oEéMKOCTH.

TepMmuueckue u KaJopuuecKoe ypaBHEHUsI COCTOSIHUS. MoJienb uaealbHOTO rasa.
BHyTpeHHss sHeprus, Termnora u padota. 3aKOH COXpaHEHUS U IIPEBPAICHUS
SHEPTHUH.

[TepBoIii 3ak0H TepMoanHaMuKU. HenocTaTku nepBoro 3aKkoHa v MPUHITUTT
annadaTUIeCKON HETOCTHKUMOCTH.

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

[Ipoueccrl paBHOBECHBIE, HEPABHOBECHBIE, 0OpAaTUMBIE U HEOOPATUMBIE.
Bropoii 3akoH TepMoarHAMUKH U ero popMynupoBka. OCHOBHOE YpaBHEHHE U
HEPABEHCTBO TEPMOJINHAMHUKHU.

OHTponus, e€ PU3NIECKHi CMBICI U CBOWCTBA.

CraTuctuueckuid xapaktep BToporo 3akoHa. @opmyna bosbiimana.

[Monstue uukima. KITJ uukna. Hukn Kapro. Tepmonnnamudeckasi TeMiepaTypa.
Brruncnenue 3HTpONMY paBHOBECHBIX MPOLIECCOB.

H3meHeHne YHTPONIH B HEOOPATUMBIX MPOIIECCaXx.

OuTponus u uHpopmarms. [lapanokcel, cBs3aHHbBIE CO BTOPHIM HaYajIoM
TEPMOJMHAMUKH.

TepmoauHaMuueckre NOTEHIHANBL. TepMOAMHAMUYECKOE PABHOBECHE.



17.
18.
19.

20.
21.
22,
23.
24,
25.
26.

27.
28.

29.
30.
31.
32.

33.
34.

35.

36.

37.

Y CTON4YMBOCTH PABHOBECHSL.

VYcnosus dazoBoro paBHosecus. [Ipasuno da3 ['nb6ca.

dazoBble nepexopl. YpaBHeHue Kitaysunyca — Knanelipona.

Kputnueckoe coctosHue BeliecTBa U €ro cBoMcTBa. [lonoxkeHne KpuTHIECKONH TOUKH
Ha (a3oBoii uarpamme. [IpeobpazoBaHme ypaBHEHUI COCTOSHUS C UCIOJIB30BAHUEM
KPUTHYECKHUX [TApaMETPOB.

OcHOBHBIE BUIb TEPMOIMHAMUYECKUX ITPOLIECCOB.

PaGota B TepMOAMHAMUYECKUX MPOIIECCaX.

OO1u1re 3aKOHOMEPHOCTH YCTAaHOBUBIIETOCS TEUEHUS MJICAIbHOTO T'a3a B COIJIax.
3akoH oOparnieHus Boznerctuii. Cormto JlaBas.

TemnoBbie a3 dexTs XUMUUYECKUX peakiuii. 3akoH ['ecca.

TennoBsie adexTh 00pa3zoBaHus U CropaHusl BemecTB. Y paBHeHHe Kupxroda.
XapakrepucTuieckue GyHKIMU B CUCTEMAax C MOCTOSIHHBIM U TIEPEMEHHBIM YHCIIOM
yacTull. Y paBHEeHHsT MakcBera.

VYcnoBrue XMMHUYECKOTO paBHOBECHS. 3aKOH JIEHCTBYIOIIMX Macc.

KoHcTaHThl XMMUYECKOTO paBHOBECHS, CBSI3b MEXK1Y HUMH U CIIOCOOBI ONIpEIeTICHUS.
ITpunnun Jle Hlarense — bpayna.

Xumudeckuit moteHuan. Pabota XuMuaeckoi peakiuu. XUMUIECKOEe CPOJICTBO.
Tperuii 3aK0H TEPMOIMHAMUKH, €TI0 UCIIOJIb30BAHUE JIJIS1 BBIYMCIICHUS SHTPOIIHH.
HamnpaBneHHOCTh XUMHUYECKUX TpoIieccoB. M300apHO-N30TepMUYECKHU 1 U30XOPHO-
N30TEPMHUUYECKUN TOTEHLUAIIBI.

Tepmudeckoe ypaBHeHUE cocTostHUS B qudpepennmnanbaoi hopme. Tepmuueckne
KO3 PHUIIUEHTHI.

Kanopuueckue kordurpeHTsI. TEnaIoeMKoCTb.

TennoBeie aBuratenu. L{ukisl, onuckIBatomye padoTy ABUraTeIeii BHyTPEHHETO
CropaHusl.

Otinune Mozenel peaabHbIX Ta30B OT MOJEIN MIE€aIbHOIO ra3a. Y paBHEHUs
cocTosiHus raza Ban-nep-Baanbca.

@DopMBI 3aIIUCH TEPMUYECKUX YPABHEHUN COCTOSHUS: BUpHAJIbHAS, IPUBE/ICHHAS.
CBs3b TEPMHUECKOTO U KAJJIOPUUYECKOTO YPABHEHU COCTOSHUSI.

BriBoJ XapakTepucTHUeCKUX (PYHKIUI U1 NACaIbHOTO ras3a.

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

e IlepBblii U BTOPOM MOCTYJIATHI TEPMOJAUHAMUKHU

e OmnpezneneHue TeMIeparypsl, Temreparypa abCoIOTHOTO HYIIS

e Kputnueckas temneparypa. Otauuue raza v napa

e Tepmuueckoe ypaBHEHUE COCTOSIHMS MIICAIBHOIO ra3a, TPaHULbI IPUMEHUMOCTH

MOJIEIM UICAIBHOIO Ta3a

YpaBHEHUS U30XOPHOTO, H300apHOTO U N30TEPMHUYECKOTO IIPOIIECCOB

e OrmpenencHue BHYTPEHHEH DJHEPIMM, KaJOPUYECKOE YpPaBHEHHE COCTOSHHUS
UJIEAIBHOTO Ta3a

e Penakcanus, BpeMs pellakCaluu

o [lepBblii 3akoH TepMOAMHAMUKU: AuddepeHInaNIbHOe U MHTErpajlbHOE
YPaBHEHHUS

e Bropoii 3aKk0H TePMOJUHAMUKH (Y€PE3 IHTPOIIUIO)

e OrmpenencHue TEMIOEMKOCTH, TEIUIOEMKOCTh B OCHOBHBIX TEPMOIMHAMUYECKHX
mpoueccax

e TennoeMKOCTH OJJHO- U JIByX-aTOMHBIX Ia30B, TEINIOEMKOCTb CMECH a30B

e Anmabaruyeckuii mporecc, ypaBuenue [lyaccona

e OnpexneneHue pabOTHI U TETIJIOTHI



Otinuune MO,Z[GJ'IGI\/'I PCAJIBbHOI0 ra3a OT MOACIIN UACAIILBHOTO Ira3a
Pa6ota nzoxopHoro, n300apHOro U U30TEPMUYECKOTO MPOLIECCOB
OcHoBHOE ypaBHEHHE TepMoarHamMukH (YpaBHenue [ uo66ca)
Pacyer n3meHeHUs SHTPONUU HI€aTIHLHOTO ra3a

VpaBuenue bonbimana

TexHudeckas TEpMOJAMHAMUKA

KII/ nukna — onpenenenue, KI1/ peansubix JIBC

Ocnonbie Tunsl [IBC u 0601acTh X MpUMEHEHHS

Knaccudukanus nopuraeBsix JIBC

Otnnune nukiaoB Otto u quzens

KoHCTpyKTHBHBIE OT/IMYHUSI OEH3MHOBOTO U IU3EIILHOTO JIBUTATENEH
Ornpenenenue U BUbI COTIEN

®opMyia pacyeTa CHIbI TATH PEaKTUBHOIO JBUTATEIS

Cucrema ypaBHEHHM, ONHUCHIBAIOIIEE OJHOMEPHOE CTAllMOHAPHOE TEYCHHUE
MJI€aIbHOTO Ta3a

3akoH 0OpanieHus BO3ICHCTBUI

®opmyita Jlannaca s MECTHOM CKOPOCTH 3BYKa

XapakTep HM3MEHEHHS OCHOBHBIX TEPMOJUHAMUYECKHX TMapaMeTpoB B XOJ€
MCTEUYEHUS Ta3a u3 coria

Cormo JlaBassi: OCHOBHBIE pEeKUMBI pabOTHI

XuMurueckas TepMOJMHAMUKA

Omnpenenenue TerIoBOro 3G HeKTa XUMHUIECKOW peaKInu

OCHOBHBIE THITBI XUMUYECKUH pEaKIHii, 3HAK TEIIOBOTO 3¢ dexTa

Omnpenenenne TEIUIOTHI CTOPAHUSI U TEIUIOTHI 00pa30BaHUs BEIIECTBA
CrangapTHbIC YCIIOBUS, ONIPEICIICHIE CTAaHAAPTHONW TEIUIOTHI 00pa30BaHUS
Pacuer TemnoBoro >ddexra nMpou3BOIBHON XUMHYECKOH pPEaKIUH C IOMOIIbIO
3akoHa ['ecca

®opmyna Kupxroda, ee HazHaueHne

HanpaBieHHOCTh XUMUYECKOW peaKIuu

Omnpenenenne XUMUYECKOTO MOTEHITMAaIa ¥ dHepruu [ mdoca

VYcnoBue TepMOAMHAMUYECKOTO PABHOBECHSI M OCHOBHBIE TEPMOJAMHAMHUYECKHUE
MOTEHIUAJIBI

Omnpenenenre COCTOSHUSL XMMUYECKOTO paBHOBECHS

KoHcTanTa XMMHUECKOro paBHOBECHS, CBSI3b MEXKIY €€ 3HAU€HHWEM M COCTaBOM
CUCTEMBI

3aKoH MEHCTBYIOMUX Macc (3aBUCHUMOCTh KOHCTAHTBI XMMHYECKOTO PABHOBECHS)
Bnusinue Temneparypbl Ha XUMHUYECKOE pAaBHOBECHE

Otinune Ga3oBBIX MEPEXOOB IEPBOTO U BTOPOTO poja ¢ IpUMepamMu

VYcnoBust (ha30BOro paBHOBECHS

[TpaBumno ¢a3 ['m66ca

[TocTpoenue (pa3zoBoii nuarpamMmsl

Kputepuu onenuBanus:

Pesynbrarel  3K3aMeHa  ONPEAENSAIOTCS ~ OLUEHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

OneHka «OTJIMYHO» BBICTABISIETCA, €CIM JAaH IPaBUIIbHBIA pa3BEpHYTHIM OTBET Ha
TEOPETUUECKHI BOIpOC OUiieTa U JaHbl IPABHIIbHBIE OTBETHI HA TPU JOMOJHUTEIBHBIX BOIIPOCA.



OneHka «XOpOLIO» BBICTABISIETCA, €CIM JlaH IpPaBUJIbHBIA Ppa3BEPHYTHI OTBET Ha
TEOPETUYECKUI BOIPOC OMJIETa U JaHbl IPABUIIBHBIC OTBETHI HA J[BA U3 TPEX IOMOJIHUTEIIBHBIX

BOIIpOCA.

OneHka «yAOBIETBOPUTEIBHO» BBICTABISIETCSA, €CJIM JaH TNPaBUIbHBIA pa3BEPHYTHIN

OTBCT Ha

TEOpPETUYECKHi Bompoc Ouiera M JaH MNpaBWIBHBIA OTBET HA OAMH M3 Tpex

JOTIOTHUTEILHBIX BOIIPOCOB.

OueHka «HEYIOBIETBOPUTEIBHO» BBICTABISAETCS, €CIM HET Pa3BEPHYTOr0 OTBETa Ha
BONpOC Owmiera, Wid, MpU HAIWYUK MPABHIBHOTO OTBETa HAa BOMPOC OWieTa, JaHbl HEBEPHBIE
OTBETHI Ha TPU JOIMOIHUTENIbHBIX BOMPOCA.

Ilepeuyenn y4eOHOI IUTEpPaTypHI

bazapos I.I1. Tepmomunamuka. — CII6.: Jlans, 2010. — 377 c.

KBacuukoB W.A. Tepmoamnamuka u craructuyeckas ¢usuka. T. 1: Teopus
paBHOBECHBIX cucTeM: TepmomumHamuka. — M3m. 2, cym. mepepab. u gom. — M.:
Enuropuan YPCC, 2002. — 240 c.

Kupwinun B.A., CeiueB B.B., lleiingmun A.E. Texuuueckas TepMoanHaMuka. — M.:
W3n. nom MDU, 2016. — 495 c.

Pymep 10.b., Peiekur M. 1. TepmoaunaMuka, craTucTudeckas GuU3HKa ¥ KHHETHKA.
— 2-¢ u3a., uctp. u non. — HoBocubupck: M3n-sBo Hocub6. yu-ta, 2000. — 608 c.
MakapoB M.C., Haymkun B.C. Tepmoannamuka u Terionepeaada: yaeoHoe mocooue.
— HoBocubupck: U3n-so0 HI'TY, 2021. - 183 c.

Pepsrun JI.LH. COopauk 3amau mo tepmoauHamuke. — M3a-Bo ToMmckoro roc. yH-Ta,
2007 r.— 106 c.

JlorunoBa A.1O. OcHoBbl xuMudeckoil repmoguHamuku. M3n-so MI'TY nMm. baymana,
2012. - 88 c.

4. OueHo4YHbIE MaTepHaJIbI JIAA NpoBepPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIMH)

IlepeueHb OCHOBHBIX TEOPETHUECKHUX BOIPOCOB:

1.
2.

3.
4.
5

©

10.
11.
12.
13.
14.
15.

16

TepMonnHaMuka 1 €€ METOZ: 1Ba TOCTYJIATA U TPU 3aKOHA.
Tepmoaunamuyeckue napamerpsl. [lapamerpsl — pyHKIMM nporiecca U QyHKIHH
COCTOSIHMS. DMIIMPUYECKasi TEMIIEpaTypa.

[loHsATHE TEPMOAMHAMUYECKOTO Mpolecca. TermIoéMKOCTH.

TepMudeckue u KaJIOpUYECKOE YPABHEHHsI COCTOSIHUAA. Moienb HaealbHOro rasa.
BHyTpenHss sHeprus, Ternaota 1 padora. 3aKOH COXpaHEHHS U MPEBPALICHUS
JHEPIUH.

IlepBbiit 3aKk0H TepMoaMHAMUKH. HerocTaTky 1epBoOro 3aKkoHa v IMPUHLIMIL
annabaTu4eckoil HeJOCTHXKUMOCTH.

I1epBblii 3aKOH TEPMOJMHAMUKH JJIs TOTOKA. McTeuenue raza u3 0ECKOHEYHO
OOJIBIIIOTO pe3epByapa.

[Iporecchl paBHOBECHBIE, HEPABHOBECHBIE, 00paTUMBbIE M HEOOpATUMBIE.
Bropoii 3akoH TepMoauHaMHUKH U ero (hopmynupoBka. OCHOBHOE ypaBHEHUE U
HEPABEHCTBO TEPMOJAUHAMUKH.

OHTponus, e€ GU3NIECKUil CMBICT U CBOMCTBA.

Cratuctudeckuil xapakrep BTOporo 3akoHa. @opmyna bonbpiimMana.

[Tonsitue nukna. KITJ nukina. Hukn Kapro. TepMoauHamuyeckas TeMieparypa.
Brruncnenue sHTpoNuy paBHOBECHBIX ITPOLIECCOB.

M3MeHeHMe SHTPOIIUM B HEOOPATUMBIX MTPOLECCAX.

Outponus u uHdopmarus. [lapagokcel, CBA3aHHBIE CO BTOPHIM HAYaJIOM
TEPMOJUHAMUKH.

. TepmonHaMu4ecKue NOTEHIUANIBL. TepMOIUHAMUYECKOE PABHOBECHE.



17.
18.
19.

20.
21.
22,
23.
24,
25.
26.

27.
28.

29.
30.
31.
32.

33.
34.

35.

36.

37.

Y CTON4YMBOCTH PABHOBECHSL.

VYcnosus dazoBoro paBHosecus. [Ipasuno da3 ['nb6ca.

dazoBble nepexoapl. YpaBHeHue Kitaysuyca — Knanelipona.

Kputnueckoe coctosHue BeliecTBa U €ro cBoMcTBa. [lonoxkeHne KpuTHIECKONH TOUKH
Ha (a3oBoii uarpamme. [IpeoObpazoBanue ypaBHEHUI COCTOSHUS C UCIOJIB30BAHUEM
KPUTHYECKHUX [TApaMETPOB.

OcHOBHBIE BUIb TEPMOIMHAMUYECKUX ITPOLIECCOB.

PaGota B TepMOAMHAMUYECKUX MPOIIECCaX.

OO1u1re 3aKOHOMEPHOCTH YCTAaHOBUBIIETOCS TEUEHUS MJICAIbHOTO T'a3a B COIJIax.
3akoH oOparnieHus BoznerctBuii. Cormto JlaBas.

TemnoBbie a3 dexTs XUMUUYECKUX peakiuii. 3akoH ['ecca.

TennoBsie adexTh 00pa3zoBaHus U CropaHusl BemecTB. Y paBHeHHe Kupxroda.
XapakrepucTuieckue GyHKIMU B CUCTEMAax C MOCTOSIHHBIM U TIEPEMEHHBIM YHCIIOM
yacTull. Y paBHEeHHsT MakcBera.

VYcnoBrue XMMHUYECKOTO paBHOBECHS. 3aKOH JIEHCTBYIOIIMX Macc.

KoHcTaHThl XMMUYECKOTO paBHOBECHS, CBSI3b MEXK1Y HUMH U CIIOCOOBI ONIpEIeTICHUS.
ITpunnun Jle Hlarense — bpayna.

Xumudeckuit moteHuan. Pabota XumMuaeckoi peakiuu. XUMUIECKOEe CPOJICTBO.
Tperuii 3aK0H TEPMOIMHAMUKH, €TI0 UCIIOIb30BAHUE JIJIS1 BBIYMCIICHUS SHTPOIIHH.
HamnpaBneHHOCTh XUMHUYECKUX TpoIieccoB. M300apHO-N30TepMUYECKH 1 U30XOPHO-
N30TEPMHUUECKUN TOTEHLUAIIBI.

Tepmudeckoe ypaBHeHHEe cocTostHUS B qudpepennmnanbaoi hopme. Tepmuueckne
KO3 PHUIIUEHTHI.

Kanopuueckue korddurpeHTsI. TEnaioeMKOCTb.

TennoBeie aBuratenu. L{ukisl, onuckBatomye padoTy ABUraTeeii BHyTPEHHETO
CropaHusl.

Otinune Mozenel peaabHbIX Ta30B OT MOJEIN UAE€aIbHOIO ra3a. Y paBHEHUs
cocTosiHus raza Ban-nep-Baanbca.

@DopMBI 3aIIUCH TEPMUYECKUX YPABHEHUN COCTOSHUS: BUPHAJIbHAS, TIPUBEICHHAS.
CBs3b TEPMHUUECKOTO U KaJJOPUUYECKOTO YPABHEHU COCTOSHUSI.

BriBoJ XapakTepucTHUecKUX (PYHKIUH U1 HACaIbHOTO ras3a.

Kpurepun oneHuBaHWs: TPaBWIbHBIM, pa3BEpHYTbII OTBET WM  COAEpPIKAIIMN
HE3HAYUTENIbHbIE (PaKTHUECKUE OINOKM Ha OJITUH BOIIPOC U3 CIUCKA.

Nudopmanus o paspadorunkax

[TonomapeBa Mapust AnapeeBHa, K.(.-M.H., JOIEHT, Kadempa NPHUKIATHONW Ta30BOH
JAUHaAMHWKU U TOPCHUA (bHBHKO-TGXHH‘-I@CKOFO (baKyJIBTGTa, JOLCHT
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