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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
MOJIEJITMPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX UCCIIET0BAaHUT;

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 SBISIOTCS CICAYIONINE UHAUKATOPHI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3naer pyHmaMeHTaIbHBIC 3aKOHBI MPHUPOILI U OCHOBHBIC (U3HUYECKHE H
MaTEeMaTUYECKHUE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (PU3NYECKHE 3aKOHBI U MATEMATHYCCKUE METOJbI s
pelieHus 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO XapaKTepa

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HUKAIOIINUX B XOJA€ NMPO(ECCUOHATBFHOU ACITETbHOCTA, U METOIAUKY MPHUBICYCHUS (DU3UKO-
MaTEeMaTUYEeCKOro anmnapara 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 UX PEIIEHUs

POOIIK-2.2 YMmeer BBISBIATh €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B XoAe MpodeccHOHAIbHON [eATENbHOCTH M MpPHUBIEKATh [UIsl WX pelleHus (U3HKO-
MaTeMaTUYECKUI anmnapar U COBPEMEHHBIE KOMIIBIOTEPHbIE TEXHOJIOTUU

2. OueHoYHbIe MATEPHAIbI 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

OtBeTsI:

Aok Hox
3agaya 1. p=180836 Ila, C, =1948 , C =2727
xr- K~ 7 KT -

3amaua 2. 1) 0 Ix; 2) 972 JIx.

3amaua 3. 5,1 kr

3anaua 4. 289 2o

K
3amauya 5.
p T v n=0,58%
1| lar [293,15K| 0,84 m’/kr
2|351ar| 810K |0,0662 m’/kr
3(35,1ar| 1631 K |0,1331 m’/kr
412,67ar| 781K 0,84 v’ /kr

[lepedyeHb TEOPETUIECKUX BOIIPOCOB:

1.

[98)

10.

11.
12.

13.

CocrosiHMEe  KakOoW  CHCTEMBl MOXET OBITh  ONWUCAaHO TyTEM  3a/aHus
TEPMOJIMHAMUYECKUX MapaMeTpoB? 2 HaJiia

Uro BeIpaxkaeT ypaBHEHHE COCTOSIHUSA Tra3a? 2 0asiia

Kaxk onpenenuTs MOJISIpHYIO MacCy CMECH T'a30B Yepe3 MOJIbHBIE 10717 2 HaJiia

Uro Takoe ynenbHas TeIIOeMKOocTh BenlectBa? Ot uero oHa 3aBucut? Ilouemy
TEIUIOEMKOCTh Tra3a MNpH IOCTOSHHOM JIaBJICHUM OOJbIIE€ TEIIOEMKOCTH IpHU
nocTossHHOM 00beme? 4 fania

MoskeT 1 cucTteMa coBepIIaTh paboTy, €ClIM K Hel He MOABOAUTCS Terio. Ecmu
MOJKET, TO 3a cUeT yero? 2 dajia

Kakmne ocoOeHHOCTH BelIeCTBAa YUWUTHIBAIOTCS B YPABHEHHSIX COCTOSHUS pealbHbBIX
ra3oB (B OTJINYUE OT YPaBHEHUS COCTOSIHMS UJI€AIBHOIO Tra3a)? 2 fasia

MoskeT U MEHSTbCS SHTPOMUS CUCTEMBI, €ClIi HEeT TeIIooOMeHa C OKpYy Karoulei
cpenoit? [losicauts noyemy. 7 6aJ1J10B

Kakoit o0beM B nuTpax 3aHMMaeT 2 MOJS HACATBHOIO Ta3a MPH HOPMAIbHBIX
¢usnueckux ycnousx? 4 6anna

Kak wu3meHuTcs BHYTpeHHss 3Hepruss | Moy HIeaJbHOTO U peajbHOro rasa
HAXOJAIIET0Cs NpPU HOPMAJbHOW TeMIlepaTrype C POCTOM MOJSIPHOro obbema? 5
0aJL10B

Cosepiraer 1 ra3 paboTy MPOTHUB BHEIIHUX CHJI, €CIIM OH PACIIUPSETCS B BaKyyMm?
Kak meHsieTcs mpu 3TOM ero temmepaTypa (IUisi UIeaIbHOTO Tasa, IJid PeajbHOro
raza)? 5 0anioB

UYro Takoe KpuTHUecKas TeMIiepaTrypa Beiectsa’? S 6aJioB

Kakue tepmoauHamMuueckue mapaMmerpbl CUCTEMbl HYXHO M3MEHUTh M Kak, YTOOBI
noBbicuTh KIIJI TeroBoro asurarensa? 5 6aa/ioB

Uemy paBHO MakcuMalibHO Bo3MOkHOE 3HaueHue KII/] nukna? [Ipu kakux ycnoBusx
OHO gocturaercs s nukia Kapao? S 6amios



Kpurepuu onenvuBanus:

Pe3ynbraThl KOHTPOJIBHOM PabOThI ONPEAETSAIOTCS OIICHKAMHU «3aUTEHOY, «HE 3aU4TEHO.

Or1eHKa «3a4TEHO» BBICTABIISIETCS, €CJIM 110 UTOTaM paboThl HaOpaHo He MeHee S0 GasioB
u3 100. B npoTHBHOM cily4ae BBICTABIISETCS OLICHKA «HE 3a4TEHO

KonTpomnpnas padora 2 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)
KontponbHas padoTa 2 coctout u3 7 3aiad.

zlgfmgr{;eﬂennu pa3HOCTh TerIoBhIX A dexToB Qp, u Qy peakmuu 2C(T) + Oz(1)= 2CO(1),
ecnu oHa nipotekaeT npu 0°C. 'a3pl cuntaTh uacanbHbiMU. 10 6ass10B
2. OnpenenuTh KOJTUYECTBO TEIIOTHI, KOTOPOE BhIAENUTCs pu obpazoBannu 120 r MgO
B pe3yJIbTaTe TOPEHUsI MarHus, ¢ TOMOIIbIO TEPMOXUMHUYECKOTO YPaBHEHUS
2Mg + O2 = 2MgO + 1204 x/Ix. 10 6a10B
3. OnpenenuTh cTaHAAPTHEIH TemtoBoit a3dpdext AH? peakiiun 06pa3oBaHus METUIIOBOTO
criupta: C(1) + 1/202(t) + 2H2(r) = CH30H(T), ecnu u3BeCTHBI CTaHIapTHBIC
TEIJIOBBIC Y(PPEKTHI CICAYIOMUX PEAKITHMN:
(1)CH30H(x) + 1.502(r) = CO2(T) + 2H20(k) + 726.64 x/Ixk;
(2)CH30H(x) + 37.5 x/Ix = CH30H(r);
(3)C(t) + Oz(T) = CO(1) + 393.51 xJIk;
(4)Ha(T) + 1/202(1) = H2O(x) + 285.4 x/Ix. 15 6a10B

4. Beruucauts TemnoBoi 3¢ ekt [k/k| peakuun HENOIHOTrO cropanus 1 Mojs MeTaHa

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

Na>O(t) + H2O(x) = 2NaOH(T1) + Q
IpU CTAaHAAPTHBIX ycinoBHUAX? OTBET 00OCHOBAThH, PACCUUTAB AGggg . UeMy paBeH
TeroBou 3¢ dekt peakuuu Q? M3BeCTHHI:
AHYg (NaOH, 1) = —427.8 kJ3k /Monb; S99 (NaOH,T) = 64.16 [k /(Monb -K) ;
AHYog(Na,0,T) = —416 kO / MOnb ; S90s(Na,0,T) = 75.5 Ok /(monb -K) ;
AHog (H,0, %) = —286 k[ / MmONb ; 905 (H,0,3) =70 Ok /(monb -K) . 20 6asioB

6. OnpenenuTh yAeNbHBIA 00BEM JKHAKOTO OJ0Ba (B CM/KT) TIpH TeMIeparype
wiasnenus 232°C (1 arm), ecnu ynenbHas Tterora IoiaBieHus 59.413  JIx/r,

TJIOTHOCTH TBepaoro onopa 7.18 r/em?®, dT/dp = 6.8-10 K/ITa. 20 6a/10B



7. KoncranTa peakrnuu nonydeHus Bogopona CO+HoO(r)=CO>+H; nmpu 1000 K umeer

3HaueHue K,=1,37. BpluuciuTh paBHOBECHOE KOJIMYECTBO BOJOPOJA, €CIM MCXOJHAas

cMmech coaepxkut 0,4 monb CO u 0,6 mosis H2O. 15 6ansioB

OTBeETHI:

3amayva 1. 2270 Ix

3amaya 2. 1806 xJIx

3anayga 3. -200,17 x/Ix, peakuus 3K30TepMUuUecKas
3agayva 4. -607,65 x/Ix, peakius 3K30TepMHUYECKast
3amava 5. AG =-149 kJIx, peakius caMOIPOU3BOIbHAS

3amaya 6. 147 cm’/kr
3amaua 7. 0,26 Moib

Kpurepun onieHuBanus:

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

O1eHKa «3a4T€HO» BBICTABIISIETCA, €CIIHU 110 UTOraM paboThl HabpaHo He MeHee 50 6aioB
n3 100. B npoTUBHOM CiTydae BBICTaBISAETCS OIIEHKA «HE 3aUYTEHO»

3. OueHouyHble MaTepHaJbl HTOTOBOI0 KOHTPOJIS (IPOMEKYTOUHON AaTTeCTAIIMU) U
KPUTEPUHU OLlECHUBAHUS

ITpomesxyTouHas arrecTanus NpoBOIUTCA B (hOpMe SK3aMeHa B MUCbMEHHOH (QopMme.

DK3aMEHAIIMOHHBINA OMIIET COAECPKUT OUH U3 37 TEOPETHUECKUX BOIPOCOB, HA KOTOPBIH
HYKHO JaTh pPa3BEpHYTHIM NUCbMEHHBIA OTBET. [[OMMMO MHCBMEHHOIO OTBETA HYXHO YCTHO
OTBETUTHh HA TPH JIOMOJHUTEIBHBIX BOIIPOCA — MO OAHOMY U3 0a30BON TEMbI TEPMOIUHAMUKH,
TEM T10 TEXHHYECKON U XMMHUYECKON TEPMOJIUHAMUKE.

[lepeyeHb OCHOBHBIX TEOPETUYECKHX BOIIPOCOB:

1.
2.

W

x>

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

16.

TepmoauHaMuKa U €€ METOJ: [1Ba ITOCTYJIaTa U TPU 3aKOHA.
Tepmoaunamuueckue napamerpsl. [Tapamerps! — GyHKIMU nporiecca U QyHKIMH
COCTOSIHMS. DMIIMPUYECKasi TEMIIEpaTypa.

[lonsiTHE TEPMOAMHAMUYECKOTO Mpolecca. TemIoEMKOCTH.

TepMudeckue u KaJIOpUYECKOE YPABHEHHsI COCTOSIHUAA. Moienb HaealbHOro rasa.
BHyTpeHHsIst sHeprus, TernjaoTa 1 padora. 3aKOH COXpaHEHHS U MPEBPALICHUS
JHEPIuH.

IIepBbiit 3aKk0H TepMoaAHAMUKH. HerocTaTky 1epBoro 3aKkoHa v IMPUHIIMIL
annabaTu4ecKoil HeJOCTHXKUMOCTH.

I1epBbIii 3aKOH TEPMOJMHAMUKH JJIs TOTOKA. VcTeuenue raza u3 0ECKOHEYHO
OOJIBIIIOTO pe3epByapa.

[Iporecchl paBHOBECHBIE, HEPABHOBECHBIE, 00paTUMBbIE M HEOOpATUMBIE.
BTtopoii 3akoH TepmMoanHaMHuKH U ero (hopmynupoBka. OCHOBHOE ypaBHEHUE U
HEPABEHCTBO TEPMOJANHAMUKH.

OHTponus, e€ GU3NIECKUil CMBICT U CBOMCTBA.

CratucTudeckuil xapakrep BTOporo 3akoHa. @opmyna bonabpiimana.

[Tonsitue nukna. KT nukina. Hukn Kapao. TepMoauHamuyeckas TeMieparypa.
Boluncnenue 3HTponry paBHOBECHBIX ITPOLIECCOB.

M3MeHeHue SHTPOIIUM B HEOOPATUMBIX ITPOLECCAX.

Outponus u uHdopmarms. [lapagokcel, cBA3aHHBIE CO BTOPHIM HAYaJIOM
TEPMOJUHAMUKH.

TepMonnHaMuyeckue noTeHuanbl. TepMoJMHAMIUECKOE paBHOBECHE.



17.
18.
19.

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

27.
28.

29.
30.
31.
32.

33.
34.

35.

36.

37.

Y CcTOMYUBOCTH PABHOBECHS.

Ycnosus pazoBoro pasaoBecus. [IpaBuio ¢a3 ['n60ca.

®da3oBele niepexoibl. YpaBHeHue Kiaysuyca — Knaneiipona.

Kputnueckoe cocTosiHUE BELIECTBA U €0 cBOMCTBA. [lo0%kKeHne KpUTUUECKO TOUKH
Ha (a3oBoii nuarpamme. [IpeoOpazoBanre ypaBHEHUH COCTOSIHHS C HCTIOIb30BAHHEM
KPUTUYECKHUX [TapaAMETPOB.

OcCHOBHBIE BUbI TEPMOJIMHAMUYECKUX IPOLECCOB.

PaboTa B TepMOIMHAMHUYECKUX MIpOIIeccax.

OO1111e 3aKOHOMEPHOCTH YCTAHOBUBIIETOCS TEUEHUS UI€aIbHOTO ra3a B CoIax.
3akon oOpamienus BozaeicTeuid. Cormto JlaBas.

TennoBsie 2dhexTh XUMHUUECKUX peakiuii. 3akoH ['ecca.

TemoBbie 3¢ dexTsl 00pa30BaHUs U CropaHus BemecTB. Y paBHeHne Kupxroda.
XapakTepucTuiyeckue QyHKIMH B CUCTEMaX ¢ IOCTOSTHHBIM U TIEPEMEHHBIM YHCIIOM
yacTull. YpaBHeHHss MakcBea.

VYcnoBre XMMUYECKOTO paBHOBECHS. 3aKOH JIEUCTBYIOIIMX Macc.

KoHCTaHTBl XUMHUYECKOTO PAaBHOBECHS], CBSA3b MEXK/Ly HUMH U CIIOCOOBI OTIpeIeIICHUSI.
[Tpuniun Jle [latense — bpayna.

Xumuueckuit moreHuuan. Pabora XumMudeckoi peakiiui. XuMHUECKOe CPOICTBO.
Tpernii 3aKOH TEPMOJIMHAMUKH, €r0 UCIIOJIB30BAHUE ISl BBIYMCIECHUS SHTPOIIHH.
HanpaBieHHOCTh XUMUYECKUX MPOLIeCCOB. M300apHO-U30TEPMUUECKUI U M30XOPHO-
M30TEPMUYECKHUI TOTEHLIUAIIBI.

Tepmuueckoe ypaBHeHHE cocTOssHUS B U depeniuansHoi popme. Tepmuueckue
K02 (D PUITHEHTHI.

Kanopuueckue korppurmentst. TemmoeMKocTs.

Tennossie aBurarenu. L{ukibl, onucsiBaroye padoTy ABUraTesieid BHyTPEHHETO
CrOpaHUs.

Otnuuune MoJienel peajgbHbIX Ta30B OT MOJIEIU UCATIBLHOIO ra3a. Y paBHEHUS
cocTosiHMs ra3a Ban-nep-Baainbca.

@opMBI 3aITHUCH TEPMUYECKUX YPABHEHUIN COCTOSIHUS: BUPHAJIbHAs, IPUBEICHHAS.
CBsI3b TEPMHUUYECKOTO U KAJIOPUYECKOTO YPABHEHUM COCTOSHUS.

BriBoa xapakrepuctruueckux GyHKIUHN 1715 UI€albHOIO rasa.

[IepeueHb AOMOJHUTENBHBIX TEOPETUUECKUX BOITPOCOB:
baszosasg gyactn

e IlepBslii U BTOPOU MOCTYJIATHI TEPMOJAUHAMUKHU

e OmnpezneneHue TeMIepaTypsl, TEMIIEpaTypa aOCOTOTHOTO HYJIA

e Kputnueckas temneparypa. Otauuue raza v napa

e Tepmuueckoe ypaBHEHHE COCTOSIHMS MIEAIBHOIO a3a, TPaAHULBI IPUMEHUMOCTH

MOJIETH UJI€AIbHOIO Ta3a

YpaBHEHUS U30XOPHOTO, H300apHOTO U N30TEPMHUYECKOTO IIPOIIECCOB

e OrmpenencHue BHYTPEHHEH DHHEPIHM, KaJOpPUUYECKOE YpPaBHEHHE COCTOSHHUS
UJCAIBHOTO Ta3a

e Penakcanus, BpeMs pellakCaluu

o [IlepBblii 3akoH TepMOAMHAMUKU: AuddepeHInaNIbHOe U MHTErpajlbHOE
YPaBHEHHUS

e Bropoii 3aK0H TePMOJUHAMUKH (Y€PE3 SHTPOIIUIO)

e OrmpenencHue TEMIOEMKOCTH, TEIUIOEMKOCTh B OCHOBHBIX TEPMOJMHAMUYECKHX
rporeccax

e TennoeMKOCTH OJJHO- U JIByX-aTOMHBIX I'a30B, TEINIOEMKOCTb CMECH a30B

e Anmabaruyeckuii mporecc, ypasuenue [lyaccona

e OnpexneneHue pabOTHI U TEIIIOTHI



Otinuune MO,Z[GJ'IGI\/'I PCAJIBbHOI0 ra3a OT MOACIIN UACAJILHOTO Ira3a
Pa6ota nzoxopHoro, n300apHOro U U30TEPMUYECKOTO MPOLIECCOB
OcHoBHOE ypaBHEHHE TepMoanHamMukH (YpaBHenue [ uoo6ca)
Pacyer n3meHeHHs SHTPONUU HI€aTIHLHOTO ra3a

VpaBuenue bonbimana

Texanaeckas TEPMOANHAMHKA

KII/ nuukna — onpenenenue, KI1/ peansubix JIBC

Ocnosnbie Tunsl [IBC u 001acTh X MpUMEHEHHS

Knaccudukanus nopuraessix JIBC

Otnnune nukiaoB Otto u uzens

KoHCTpyKTHBHBIE OTIHYUSI OEH3MHOBOTO U IU3EIILHOTO JIBUTATENeH
Omnpenenenue U BUBI COTIEN

dopMya pacyeTa CHIbI TATH PEaKTUBHOIO JBUTATEIS

Cucrema ypaBHEHUM, ONHUCHIBAIOIIEE OJHOMEPHOE CTAllMOHAPHOE TEYCHHUE
UJIeaIbHOTO Ta3a

3akoH 0OpaInieHus BO3ICHCTBUI

®opmyia Jlannaca 1y MECTHOM CKOPOCTH 3BYKa

XapakTep HM3MEHEHHS OCHOBHBIX TEPMOJMHAMUYECKHX MapaMeTpoB B XOJI€
HCTEYEHUs ra3a u3 coria

Cormio JlaBassi: OCHOBHBIE PEeKUMBI pabOTHI

Xumuaeckas TEPMOANHAMHKA

Omnpenenenue TerIoBOro 3G (HeKTa XUMHUIECKOW peaKInu

OcCHOBHBIE TUITBI XUMUYECKUH pEaKIIHii, 3HAK TEIIOBOTO 3¢ dexTa

Omnpenenenne TEIUIOTHI CTOPAHUSI U TEIUIOTHI 00pa30BaHUs BEIIECTBA
CrangapTHbIC YCIIOBUS, ONIPEICIICHIE CTAaHAAPTHONW TEIUIOTHI 00pa30BaHUS
Pacuer TemnoBoro >ddexra NMpou3BOIBHON XUMHYECKOW pEaKIUH C IOMOIIbIO
3akoHa ['ecca

®opmyna Kupxroda, ee HazHaueHHE

HanpaBieHHOCTh XUMUYECKOW pEeaKIun

OmnpeneneHne XUMHAYECKOTO MOTEHITMAaa 1 dHepruu [ mdoca

VYcnoBue TepMOAMHAMUYECKOTO PABHOBECHSI M OCHOBHBIE TEPMOJAMHAMUYECKHUE
MOTEHLIUAJBI

Omnpenenenre COCTOSHUSL XUMUYECKOTO paBHOBECHS

KoHcTanTa XMMHUeCKOro paBHOBECHS, CBSI3b MEXKIY €€ 3HAU€HHEM M COCTaBOM
CUCTEMBI

3aKoH MEHCTBYIOMUX MaccC (3aBUCUMOCTh KOHCTAHTBI XUMHYECKOTO PABHOBECHS)
Biustnue temneparypbl Ha XUMHUYECKOE pAaBHOBECHE

Otinune Ga3oBbIX MEPEXOOB IEPBOTO U BTOPOTO poja ¢ IpUMepamMu

VYcnoBus (ha30BOro paBHOBECHS

[TpaBumno ¢a3 ['m66ca

[TocTpoenue (ha3zoBoii nuarpamMmsl

Kpurepun onieHuBanus:

PesynbraTel ~ 9K3aMe€Ha  ONPEAETSAIOTCS  OLEHKAMU  «OTIMYHO»,  «XOPOLIO»,
«YIOBIIETBOPUTEIBHO», «HEYJOBJIETBOPUTEIHHOY.

OrleHKa «OTIMYHO» BBICTABIACTCS, €CJIM JaH IPaBWIbHBIA DPa3BEpHYTHIH OTBET Ha
TEOPETUYECKHIA BOMPOC OUIIETA U 1aHbl IPAaBUIIbHBIE OTBETHI HA TPH JOTIOJIHUTEIBHBIX BOIIPOCA.



OrneHKa «XOpOIIO» BBICTABISIETCA, €CIM JlaH TNPaBUJIbHBIA pa3BepHYTHIH OTBET Ha
TEOPETUYECKHI BOMPOC OWiieTa M JaHbl MPaBUIbHBIC OTBETHI HA JIBA U3 TPEX JOIMOJIHUTEIBHBIX

BOIIpOCA.

OneHka «yZOBIETBOPUTEIBHOY» BBICTABIISIETCSA, €CJIM JaH IPaBUIbHBIA pPa3BEPHYTHIN
OTBET Ha TEOPETHUYECKUH BONpPOC OmieTa W JaH IpPaBUIbHBI OTBET Ha OJUH U3 Tpex
JIOTIOJTHUTEIIBbHBIX BOIIPOCOB.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABIISICTCSA, €CIM HET Pa3BEpPHYTOrO0 OTBETa Ha
BONpoc Owiera, WiM, MPU HATUYUHM NPABUIBHOTO OTBETA HAa BOINPOC OMieTa, AaHbl HEBEPHBIC
OTBETHI Ha TPH JOIOJHUTEIBHBIX BOIIPOCA.

Ilepeuennb yueOHoI1 JJuTEPATYPbI

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

KBacuukoB W.A. Tepmoaumnamuka u craructuueckas ¢usuka. T. 1: Teopus
paBHOBECHBIX cucTteM: TepmommHamuka. — M3np. 2, cym. mepepab. m mom. — M.:
Enuropuan YPCC, 2002. — 240 c.

Kupwinun B.A., Ceriues B.B., Hleitngnun A.E. Texuuueckas TepMoanHaMuka. — M.:
Uzn. nom MOU, 2016. — 495 c.

Pymep 10.b., Peiekur M. 1. Tepmoaunamuka, cratuctTuueckas GuU3MKa M KHHETHKA.
— 2-e u31., ucnp. u gon. — HoBocubupck: M3a-Bo Hocub. yH-Ta, 2000. — 608 c.
MakapoB M.C., Haymkun B.C. Tepmoannamuka u Teruionepeaaya: yaeoHoe mocodue.
— HoBocubupck: M3n-so HI'TY, 2021. — 183 c.

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

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

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

[lepeyeHb OCHOBHBIX TEOPETUYECKHX BOIIPOCOB:

1.
2.

P w

*

10.

11

16.

TepmoauHaMuKa U €€ METOJ: [1BA ITOCTYJIaTa U TPU 3aKOHA.
Tepmonnnamuyeckue napametpsl. [lapameTpsl — dyHKIUEN nporiecca U GYyHKIMU
COCTOSIHMSI. DMITUPUYECKasi TEMIIepaTypa.

[TonsiTue TepMOAUHAMUYECKOTO Mpoliecca. Ten1oEéMKOCTH.

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

[TepBsIii 3ak0H TepMoanHaMKUKU. HenocTaTku nepBoro 3aKkoHa v MPUHITUTT
annadaTUYeCcKOi HETOCTHKUMOCTH.

[TepBbIit 3aK0H TEpMOAMHAMUKH 7151 TOTOKA. McTeuenue ra3za u3 0ECKOHEUYHO
00JIBIIIOTO pe3epByapa.

[Ipoueccrl paBHOBECHBIE, HEPAaBHOBECHBIE, 0OpAaTUMBIE U HEOOPATUMBIE.

Bropoii 3akoH TepMoarMHAMUKH U ero hopMyupoBka. OCHOBHOE YpaBHEHHE U
HEPaBEHCTBO TEPMOINHAMHUKHU.

DHTponus, e€ PU3NIEeCKHii CMBICI U CBOWCTBA.

. CTaTucTrudeckuil Xxapaktep BToporo 3akoHa. @opmyna bonbsimMana.
12.
13.
14.
15.

[Monstue uukima. KITJ uukna. Hukn Kapro. Tepmonnnamudeckasi TeMiepaTypa.
Brruucnenue 3HTpONMM paBHOBECHBIX MTPOLIECCOB.

H3meHeHne YHTPONIH B HEOOPATUMBIX MPOIIECCaX.

OuTponus u uHpopmaius. [lapanokcel, cBs3aHHbBIE CO BTOPHIM HayajaoM
TEPMOJIUHAMUKH.

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 CcTOMYUBOCTH PABHOBECHS.

Ycnosus pazoBoro pasaoBecus. [IpaBuio ¢a3 ['n60ca.

®da3oBele niepexoibl. YpaBHeHue Kiaysuyca — Knaneiipona.

Kputnueckoe cocTosiHuE BELIECTBA U €0 cBOMCTBA. [lo0%kKeHne KpUTUUECKOM TOUKH
Ha (a3oBoii nuarpamme. [IpeoOpazoBanre ypaBHEHUH COCTOSIHHS C HCTIOIb30BAHHEM
KPUTUYECKHUX [TapaAMETPOB.

OcCHOBHBIE BUbI TEPMOJIMHAMUYECKUX IPOLECCOB.

PaboTa B TepMOIMHAMHUYECKUX MIpOIIeccax.

OO1111e 3aKOHOMEPHOCTH YCTAHOBUBIIETOCS TEUEHUS UI€aIbHOTO ra3a B CoIax.
3akon oOpamienus BozaeicTeuid. Cormto JlaBas.

TennoBsie 3 PexTh XUMUYECKUX peakiuii. 3akoH ['ecca.

TemoBbie 3¢ dexTsl 00pa30BaHUs U CropaHus BemecTB. Y paBHeHne Kupxroda.
XapakTepucTuiyeckue QyHKIMH B CUCTEMaX ¢ IOCTOSTHHBIM U TIEPEMEHHBIM YHCIIOM
yacTull. YpaBHeHHss MakcBea.

VYcnoBre XMMUYECKOTO paBHOBECHS. 3aKOH JIEUCTBYIOIIMX Macc.

KoHCTaHTBl XUMHUYECKOTO PAaBHOBECHS], CBSA3b MEXK/Ly HUMH U CIIOCOOBI OTIpeIeIICHUSI.
[Tpuniun Jle [latense — bpayna.

Xumuueckuit moreHuuan. Pabora XumMudeckoi peakiiui. XuMHUECKOe CPOICTBO.
TpeTuit 3aKOH TEPMOAMHAMUKH, €0 UCIIOJIb30BAHNUE JIJIS1 BBIYUCICHUS SHTPOIIHUH.
HanpaBieHHOCTh XUMUYECKUX MPOLIeCCOB. M300apHO-U30TEPMUUECKUI U M30XOPHO-
M30TEPMUYECKHUI TOTEHLIUAIIBI.

Tepmuueckoe ypaBHeHHE cocTOssHUS B U depeniuansHoi popme. Tepmuueckue
K02 (D PUITHEHTHI.

Kanopuueckue korppurmentst. TemmoeMKocTs.

TenuoBeie nurarenu. L{ukibl, onuceiBaomye paboTy ABUraTesei BHyTPEHHETro
CrOpaHUs.

Otnuuune MoJienel peajgbHbIX Ta30B OT MOJIEIU UCATIBLHOIO ra3a. Y paBHEHUS
cocTosiHMs ra3a Ban-nep-Baainbca.

@opMBI 3aITHUCH TEPMUYECKUX YPABHEHUIN COCTOSIHUS: BUPHAJIbHAs, IPUBEICHHAS.
CBsI3b TEPMHUUYECKOTO U KAJIOPUYECKOTO YPABHEHUM COCTOSHUS.

BriBoa xapakrepuctruueckux GyHKIUHN 715 UI€aIbHOIO rasa.

Kputepun olneHuBaHus: TpaBWIbHBIN, pa3BEPHYTHII OTBET WM COJACPKAIIUMN
HE3HAYUTCIIbHbBIC (baKTI/I‘IGCKI/Ie OI_HI/I6KI/I Ha OJWH BOIIPOC U3 CIIKUCKA.

HNudopmauus o pazpadoTunkax

[TonomapeBa Mapusi AHzpeeBHa, K.(.-M.H., JOLEHT, Kadeapa NPHUKIATHON Tra3oBOH
JUHAMUKU ¥ TOPEHUS (PU3UKO-TEXHUUYECKOTO (haKyIbTeTa, IOLEHT
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