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BBEJIEHUE — INTRODUCTION

Teopus oxazvigaemcs mem 6oee
gneuamusiiouell, yem npouje

ee npeonocvLIKU, YeM 3HauumenbHee
PA3Ho00pasue 0Xeamvl8aeMvlx

ero A6IeHUll U Yem wupe 001acmo

ee npumenumocmu. Umenno nosmomy
Kaccuveckas mepmoouHamuKka
npouseena Ha MeHs

oueHb 2yboKoe snevamieHue.

Omo eouncmeennas oowas
Qusuuecxkas meopus, u s yoesucoeH,
YMmo 8 pamKax NPUMEeHUMOCHU CEOUX
OCHOBHBIX NOJIOANCEHUL OHA HUK020A
He Oyoem onposepeHyma.

A theory is the more impressive

the greater the simplicity

of its premises, the more different
kinds of things it relates, and the more
extended its area

of applicability. Therefore the deep
impression that classical
thermodynamics made upon me.

It is the only physical theory

of universal content which

| am convinced will never

be overthrown, within the framework
of applicability

of its basic concepts.

A. Dunwmerin, Hpuncmon, CILIA, 1949 A. Einstein, Princeton, USA, 1949

TepMoanHamuka B €€ KIACCHYECKOM BapHAHTE — HayKa O TEIJIOBBIX
sBieHusIX. E€ dyHaaMeHTanbHbIC TOHATHS — 3TO TeMIIeparypa U SHTPO-
nusg. OHa uCXOoAUT W3 Haubojee OOIUX 3aKOHOMEPHOCTEH TEIIOBBIX
IIPOIIECCOB M CBOMCTB MaKPOCKOIMYECKUX CHUCTEM. BBIBOJBI TepMOIHHA-
MUKH OIMPAIOTCS HAa COBOKYITHOCTH OMBITHBIX (pakToB. OHHM HE 3aBUCST OT
HAIlIMX 3HAHUN O BHYTPEHHEM yCTPOMCTBE BellecTBa. XOTSA B HEKOTOPBIX
JaCTHBIX CIydYasXx OHAa KOCBEHHO HCIIOJB3YeT, Hampumep, HHPOPMAIHIO
0 B3aMMOJICHCTBHUH CTPYKTYPHBIX AJIEMEHTOB.

Knaccuueckast TepMOIMHAMIKA COCTOUT U3 PA3CIIOB:

— TJIaBHBIE 3aKOHBI TEPMOJWHAMHUKK (MHOTAA TaK)Ke Ha3bIBAEMbIC
HavaJlaMu);

— YpPaBHEHHSI COCTOSIHHSI M MPOYHE CBOMCTBA MPOCTHIX TEPMOIUHA-
MUYECKHX CUCTEM (MIeanbHBIM Ta3, peajlbHBIM Ta3, TUIICKTPUKA U Mar-
HETUKH U T. 11.);

— PaBHOBECHBIC TMPOIECCHI B MPOCTHIX CHCTEMaX, TEPMOIWHAMHYC-
CKHE IUKIIBI;

— HEPABHOBECHBIE MIPOIIECCHI ¥ 3aKOH HEYOBIBAaHUS SHTPOIIHH,

— TepMonHaMudeckue (as3pl U (Pa3oBbIe MEPEXOIBI.

BaxxHBIM METOAMYECKUM TMPUEMOM TOBBIMICHHUS S()PEKTUBHOCTH
oOy4eHHUs TEPMOJMHAMHKE, B TOM YHCIIC, SBIISICTCS TEKYIIHMH KOHTPOJIb
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3HaHuU. HemanoBakHOe 3HAaYEHWE MPU ITOM UMEET CaMOKOHTPOJIb, I103-
BOJIIOIIAN Yy4YalleMyCsd B TEUEHHUE CEMECTpa OLICHMBATh YPOBEHb CBOMX
3HaHuil. Hanbonee nepcnekTuBHOW (OPMOM KOHTPOJISI 3HAHUW SIBIISIET-
Cs1 TECTUPOBAaHUE.

K ero gocromHcTBamM, HECOMHEHHO, OTHOCSTCSI YHHBEPCAJIbHOCTb,
OOBEKTUBHOCTh U MpsiMasi OPUEHTUPOBAHHOCTh Ha HCIOJIL30BAaHUE CO-
BPEMEHHBIX TEXHUYECKUX CPEJCTB, B MEPBYIO OYEPE/b, KOMIBIOTEPHBIX.
[1IK TexHOJIOruU MOTYT OBITh C YCIIEXOM HCMOJIb30BaHbl HA BCEX CTAUAX
y4eOHOro mpoliecca, Tak Kak MO3BOJISIIOT JIOCTATOYHO peibedHO BbIje-
JUTh OOUIYI0 CTPYKTYpY M TJIaBHBIE IIOJIOKEHHUS H3JaraeMoro Kypca,
0000IUTh U CHUCTEMATU3UPOBATh MaTepHal B paMKax IMpeiiaraeMbIX
pa3ziesioB MO0 TEM.

[IOHATHO, YTO KOMIIBIOTEPHOE TECTUPOBAHUE HE IMO3BOJIAECT IPEIO-
JaBaTEeJI0 aHAIM3UPOBATh XapaKTep MbBIIUICHUS 00y4aeMOoro, ero yMeHue
JaBaTh MOJIHBIA Pa3BEPHYTHIN OTBET, BBISBISIEMBIE B MPOLIECCE UHIUBU-
OyanbHOTO orpoca. [103ToMy MpaBUIBHBIM SIBISETCA UCIOJIb30BAHUE Te-
CTUPOBAaHUS KaK MpPEIBapUTEIbHONW JUOO K€ JOMOJHUTEIHHON (OpMBI
KOHTPOJIS 3HAHUM COBMECTHO C TPAAUIIMOHHBIMH (hOpMaMU, TAKUMHU Kak
KOJUTOKBUYMBI, 3a4€ThI U YK3aMEHBI.

Tekymmi KOHTPOJIb 3HAHUW OCYIIECTBIISICTCS 110 MEPE MPOXOKICHUSA
paznenioB kypca. OH MO3BOJISIET CTYJICHTaM OOBEKTHUBHO OIIEHUBATh YPO-
BEHb CBOMX 3HAaHWH. UTO, B CBOKO OYEpPE]b, KOPPEKTHUPYET HAIPABIICH-
HOCTh CaMOCTOSTENIbHON pabOoThl B paMKax U3y4aeMoro Kypca.

JlaHHbBIE METOIMYECKHE MaTepHUabl MPEeIHA3HAUYEHBI JIJIs1 MOJITOTOBKH
CTYAEHTOB K KOMIIBIOTEPHOMY TE€CTUPOBAHUIO MO Kypcy «TepMoanHamu-
Ka 1 cratucTudeckas pusukay (pazmen «TepMoanHaMuKa) ¢ 1EIbI0 KOH-
TPOJIA U KOPPEKLIUY 3HAHUM.

B TecTOBBIX 3aJaHUSIX HCHOJIb30BAHBI TPAIUIIMOHHBIE TEPMOJHHA-
MUYECKHE 00O03HAYCHUS W CTaHIapTHas TepMuHojorus [1l], Hampumep,
U — BHYTpeHHSS SHEpPrusi, S — SHTPOMHS, I — XUMHUUYECKUN MOTCHITHUAT
u T. 1. OTaenpHO X0TEN0Ch ObI OTOBOPUTH CIIEAYIONINE IBA 0003HAUYCHMUS:
C — TEII0EMKOCTh TepMoarHaMuueckor cuctemsl, [C] = JIx/K; C — mo-
nsipHast terioémkocTh [C] = JIk/(K-Momb). B kKaKa0M MyHKTE BO3MOXEH
TOJIBKO OJIMH TIpaBWIbHBIM OTBET. HOoMepa OTBETOB MIYT CBEpPXY BHU3.
JlutepaTypHbIe UCTOYHHMKH, COJACpIKAIIne TepMoauHamMuKky [2—8], Taxxke
OK)KYTCSl BECbMa MOJIE3HBIMU MPU €€ U3YUCHUH.

Tect Takke MOXKET OBbITh HCIOJB30BaH JJIsi MPOBEACHHUSI CAMO-
KOHTPOJISI 3HAHWUW MO TEPMOIUHAMUKE.



Thermodynamics in its classical form is the science of thermal
phenomena. Its fundamental concepts are temperature and entropy. It is
based on the most general laws of thermal processes and the properties of
macroscopic systems. The conclusions of thermodynamics are based on a
set of experimental facts. They do not depend on our knowledge of the
internal structure of matter. Although in some particular cases it indirectly
uses, for example, information on the interaction of structural elements.

Classical thermodynamics consists of sections:

— the main laws of thermodynamics (sometimes also called
principles);

— equations of state and other properties of simple thermodynamic
systems (ideal gas, real gas, dielectrics and magnets, etc.);

— equilibrium processes in simple systems, thermodynamic cycles;

— nonequilibrium processes and the law of non-decreasing entropy;

— thermodynamic phases and phase transitions.

An important methodological technique for increasing the
effectiveness of training in thermodynamics, among other things, is current
knowledge monitoring. Equally important is self-control, which allows the
student to assess the level of his knowledge independently during the
semester. The most perspective form of knowledge control is testing.

Undoubtedly, its advantages include universality, objectivity and a
direct focus on the use of modern technical means, primarily computer
ones. PC technologies can be successfully used at all stages of the
educational process, as they allow you to highlight the general structure
and main provisions of the course, summarize and systematize the
material within the proposed sections or topics.

It is clear that computer testing does not allow the teacher to analyze
the nature of the student’s thinking, his ability to give a complete detailed
answer, which is revealed in the process of an individual survey.
Therefore, the most correct is the use of testing as a preliminary or
additional form of knowledge control in conjunction with traditional
forms — tests and exams. All of the above directly applies to foreign
students studying in English.

Current knowledge control is carried out as the sections of the course
are completed and allows students to objectively assess their level of
knowledge. Which in turn corrects the focus of independent work within
the course being studied.

These teaching materials are intended to prepare foreign students for
testing in the course “Thermodynamics and statistical physics” (part | —
“Thermodynamics™) in order to control and correct their knowledge.



The traditional thermodynamic designations and standard
terminology [1] are used, for example, U is the internal energy, S is
the entropy, u is the chemical potential, etc. We would like to separately
discuss the following two designations: ¢ is the heat capacity of
a thermodynamic system, [c] = J/K; C is the molar heat capacity,
[C] = J/(K-mol).

Each item has only one correct answer. Answer numbers go from top
to bottom. Literary sources containing thermodynamics [2—8] will also be
very useful in studying it.

The test can also be used for self-control of knowledge in
thermodynamics.



1. TECTOBBIE 3AJAHUSA HA PYCCKOM A3bBIKE —
TEST TASKS IN RUSSIAN

Conep:kaHue BOnpoca

BapI/IaHTbI OTBCTOB

Huddepeniman BHyTpeHHEN 2HEP-
T'HH Ta30BOW CHUCTEMBI C IIEpEMEH-

1) dU =-TdS — PdV + udN;

2) dU = -TdS + PdV + udN;

L HBIM KOJIMYECTBOM BEIIICCTBA MMe- 3)dU =TdS — PdV + pdN;
eT BUT 4) dU = TdS — PdV — pdN;
5) dU = TdS + PdV — udN.
Dful,
O06o0ménHoN cuimoir 1 0000mEn- | 2) () u (-);
2. |HoM koopauHatoi mis crepxueit | 3) fu (—I);
COOTBETCTBEHHO SIBJISIFOTCSL. . . 4) | u (-F);
5 (N mul
1) xkr-M*-C;
TepMmoauHaMHUECKUI ITOTEHIIHAT | 2) KI*M/C;
3. |I'mb6ca B CU wmmeer pasmep- | 3) kr-m?/c;
HOCTb. .. 4) kr-M/C;
5) kr-m?/c?.
1) BeIpaBHHBAHHE;
OO1ee Ha3BaHHWE MPOIIECCOB Tie- 5 :
) cyOaumarus;
4 | PeX0la MaKpOCHCTEMBI U3 HEpaB- 3) penaxcams:
HOBECHOT'O COCTOSIHUSI B PaBHO- :
BECHOE — ITO... 4) paGora;
5) Temonepenaya.
1) Pennuxa — KBomnra;
Kpurnueckuii o0beMm Vi, = 4b co- | 2) Ban-nep-Baanbca;
5. | OTBETCTBYeT ypaBHEHHIO cocCTOs- | 3) Autepuun-I;
HUS. .. 4) Nurepuun-ll,
5) Beptio.
1) 0<n<10;
. 2)0<n<1;
| KU vl v v (51 <
4)1<n<10;
5)05<n<1,5.
1) MOJISIPHBIX SHTPOITHH;
2) MOJIIpHBIX 00BEMOB;
7 [lepBoe ypaBHenue DpeHdecta cie- | 3) XUMHYSCKUX MOTEHIINAJIOB;

IyeT U3 paBeHCTBA... (a3.

4) TepMOJIUHAMUYCCKUX  T10-
TeHiuanoB [ 'nbd0ca;

5) Temmeparyp.




Conepxxanue Bonpoca

BapuaHTtsl 0TBETOB

M3 paBeHCTBa XUMHUYECKUX TTOTCH-
1yanoB (a3 cieayer ypaBHEHHE. . .

1) Knaneiipona — Knaysuyca,;

2) Menneneesa — KnareiipoHa,

3) Ban-zaep-Baannca;

4) bepto;

5) mOJUTPOIIHI.

Ecnn 1mokaszarens  IOJIUTPOIIBI
x = 0, To mporecc MOTINHSACTCS
3aKOHY...

1) llaps;

2) bepnymiy;

3) boiins — MapuoTra;

4) I'eii-Jlroccaka,;

5) IlyaccoHna.

10.

Ecnu B PV-mmmockoctu nzorepma
HE MOXET UMETh TOUKY KacaHus
C 0Cbt0 V, TO MBI UIMEEM JIEJIO C...

1) BTOpBIM ypaBHEHHEM
Jurepuuy;

2) MIepBbIM ypaBHEHUEM
Jurepuuy;

3) ypaBHeHHeM bepTiio;

4) ypaBHEHHEM
Penmuxa — KBonra,

5) ypaBHCHHEM
Ban-nep-Baanbca.

11.

[Ipouecc [Ixkoyna — ToMcoHa siB-
JSETCA. . .

1) U30TEepPMUYECCKIM;

2) n300apHBIM;

3) H30XOPHBIM;

4) N309HTAIBIINYCCKUM;

5) agnabaTHUYECKUM.

12,

B nByxmapaMeTpUYeCKHX ypaBHE-
HUSIX COCTOSIHUS Mmapamerp b umeer
Pa3MEepHOCTb. ..

1) sHepruy;

2) JaBICHUS,

3) 00BéMma;

4) sHTpOINY,

5) Temmeparypsl.

13.

CBoOomHas sHeprus raza F ompe-
JEISICTCST BRIPAKCHHUEM. . .

)F=U+TS +PV,

2)F=U_TS + PV,

JF=U+PV,

HF=U-TS;

5)F=U+TS.

14,

N3otepmel raza Ban-ngep-Baanbsca
B PV-miockoct npu T < Ty
UMEIOT. ..

1) oJMH 3KCTpEMYM,

2) 1Ba dKCTpeMyMa,

3) Touky neperuoa,

4) MHOKECTBO TOYEK Meperuoa,;

5) pa3psbIB.




Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1) amnabaTHYECKHMH;
TepMoarHAMHUYECKHE  CHUCTEMBI, | 2) MOJUTEXHHUYCCKUMH;
15. | umeroIre HECKOJIBKO HETCIUIOBBIX | 3) 3aMKHYTHIMH;
CTeleHel cBOOOIbI, HAa3bIBAIOTC. .. | 4) HOJUTPONHYECKUMU,;
5) nmosMBapuaHTHBIMH.
1) GyHKIMEH COCTOSTHUS,
KonuuectBo TemwmoTsl Q B TepMoO- 2) cbyHKHHePVI Oanarca, :
16. 3) dbyHKupel mporecca,
TUHAMUKE SIBIISICTCS. . . :
4) HyHKIIMOHAIOM MEPHI,
5) byHKIIMOHAIOM ACHCTBUSI.
1) da3zossiii mepexon | pona,
W3menenune tumna kpuctautmueckor | 2) dbaszossiii nepexon |l pona;
17. | pemreTkn, mnpuBojsmice K ckauky | 3) dasobiii mepexon 0 pona,;
TEIIOEMKOCTH, — 3TO. . . 4) neha3oBbIii IEPEXO;
5) 6e3da3oBbIii IEPEXO/I.
1)c —2¢=0;
. 2) ¢+ ¢t =0;
18. fﬂiﬁi gf[‘;pl‘gg HM;;‘ZPE‘ UL 13) ¢ + 201 = 0;
P el 4)ce —c=R,;
5 ¢ —c=0.
Ecin B ypaBHenuu cocrosaus | 1) @apenreiira,
HICAILHOrO0  Tasa  nojoxwurh | 2) Llembcus,
19. |[R = 8,31 JIx/(rpan-mons), T0 | 3) KenbuHa;
Kana Temmneparyp craHoutcs | 4) Ilnanka,
IIKAJION. . . 5) BoabiMana.
1) TpeThUM HAYAJIOM;
2) BTOPBIM HAyaJioMm;
20. IIpununn HepHcTa Ha3BIBAIOT... 3) HICPBBIM HAYANOM:
TEPMOITHAMMIIH. 4) HyJIeBBIM HA4ajIoOM,;
yi ;
5) abCOIFOTHBIM HAYaJIOM.
1) paBHsiii 0,
2) paBHBIH 1;
Bropoe Havamo TepMOIMHAMHKHU O
21. 3anpemiaet uMmeth KI1/1 nukna 3) pasHetii 0.5,
4) BooOiire;
5) menbiie 1.
1) 1 agua0atel 1 2 U30TEPM;
2) 2 anquabar u 2 u30TepM;
22. | Huxn Kapuo coctout u3... 3) 2 aguabar u 1 u30TepMBI,

4) 2 n3oxop u 2 u3obap;

5) 1 u3orepmsl 1 2 u300ap.
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
T
1) —;
) P
R
y 2) =i
Tepmoaumnamuaeckuit kodpduim- P
23. | eHT BHIA [—J JUISA UE€AJIBbHOTO 3) E;
P
raza paBeH... 2) \L;
P
R
5) —.
) V
1) 19;
Tabmuua TepMOIUHAMMYECKUX KO- | 2) 13;
24. | 5bOUIHUEHTOB COACPKUT... Yact- | 3) §;
HBIX TTPOU3BOJTHBIX. 4) 10;
5) 12.
oPVv) .
o(TS) ’
2) o(PV) 1
o(TS)
®usnueckoe paBHompaBue PV- u o(PV)
25. | TS-mnockocTeii mocTuraercs ycuo- | 3) ——av = 2;
o(TS)
BHEM. ..
) M + 1’
o(TS)
5) 2PV) o,
o(TS)
1) paboThl 4;

26.

[lonubiM  sBisietcst  auddepen-
uail. ..

2) TernoTsl Q;

3) TemI0éMKOCTH Cp;

4) suTponuu S;

5) Tema0éMKOCTH Cv.

217,

MonspHbIi TEPMOAUHAMUYECKUI
noreHuuan ['mb6ca — 3t0... MO-
TEHIHAIL.

1) XUMHUYCCKHUI;

2) agnabaTHYECKUI;

3) M30TepMHUCCKHA,

4) n300apHBIii;

5) N30XOpHBIH.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1) I-e ypaBaenue Jlurepuuny,
YpaBHEeHUE  COCTOSIHHMS ~ BHUJA 2) ypasHenue BepTio;
28. | p = ﬂ_is — 5T0... 3) ypaBuenue Knanelipona,
V-b VE 4) ypasuenne Knaysuyca,
5) Il-e ypaBHenue Jlutepuyn.
1) P <8,485P,;
Hedusnueckas obmacts >ddexra 2; P ;88’ 48855Pp.
29 Jlxoyinsa — Tomcona miist rasza bepr- 3> 0_, Kps
" | JIO y/IOBJIETBOPSIET YCIOBHIO. .. 1)) < 0:
5 P<0.
2
) {LJ ;
X,
X,
[IpuBenénnas (opma HeEKOTOpOU 2) Y
30. | nepemenHoi X ompeaensiercs: OT- 3) Xy - X
HOIIICHUEM. . . ;? ’
4) —;
X,
1
5) X - (X,,)?.
1) 3KCTEeHCHBHBIMY,
[Io OTHOIIEHHIO K KOJIHYECTBY 2) aIAHTHBHBIMIL
31 | BEUIECTBA CHCTEMBI N Temmeparty- 3) I/IHTCHCI/IBHBIMI,/I'
" |pa T u naBnenue P sBistorcs na- 2) 663p213JII/IIIHBIMI/;'
PAMETPani. .. 5) noarBaprUaHTHBIMH.
1) i >0;
oV );
oV J;
Ha w3orepmax ra3za Ban-nep- a5
32. | Baansca B PV-mockoctu Hedu- | 3) Vv 0;
3u4eckasi 00J1IacThb TaMm, TI€. .. T
4) a—Pj >0,
oS );
5) ﬁj > 0.
oV ),

12




Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
1) R;
AnabaTudeckas — TEINIOEMKOCTH | 2) oo;
33. | repMoarHaMHUECKOi cucteMbl Cs | 3) 0;
paBHa... 4) 1;
5) cr.

34,

MeTacTabmibHOE COCTOSIHUE pac-
TAHYTOW SKUAKOCTH BO3HHUKAET
IIpU YCIIOBUM. ..

)P<0,V>0,T>0;

2)P>0,V>0,T>0;

3)P<0,V<0, T>0;

4)P<0,V>0,T<0:

5P<0,V<0,T<O.

35.

B ypaBHEHUM COCTOSIHUS HlI€AIb-
HOT'O CTEP)KHSI OTCYTCTBYET. ..

1) moaynb IOHra;

2) TIoniaab CEYCHMS,

3) TemmepaTypa,;

4) 00BéM,

5) nuuHa.

36.

YcnoBue pa3zoBOro paBHOBECHUS —
3TO...

1) Vy(T, S) = Vu(T, S);

2) P1(T, S) = P«(T, S),

3) S1(P, V) = So(P, V);

4) W(T, V) = Wa(T, V);

5) wi(P, T) = (P, T).

37,

B TCIUIOU30JIMPOBAHHBLIX CHCTCMAX
OHTPOIINA BO3pACTAaCT B IIPOLCC-
cax...

1) pa3paBHUBaHHS;

2) BbIpaBHMBaHMUS,

3) BBIIPSIMIICHUS,

4) UCKPHBIICHUS,

5) paBHOBECHBIX.

38.

dusnyeckas U XUMHUUECKasi HEO/-
HOPOJIHOCTh CHUCTEMBI COOTBET-
CTBEHHO XapaKTEpU3yeTCs HaIH-
YUEM pPa3HBIX...

1) BUIBI ¥ OTPSIIBI,

2) KOMIIOHEHTHI ¥ (ha3bl;

3) ¢a3bl 1 KOMIIOHEHTHI;

4) OTpsiZIbI ¥ BUJIBI,

5) xaochl U ppakTaibl,

39.

O TeMnepaType MOXKHO CKa3arh,
4TO OHA...

1) OuHapHa,;

2) aiINTHUBHA,;

3) HUHTEHCHBHA,

4) HKCTEHCUBHA,;

5) mosmMBapuaHTHa.

40.

Huddepeninan BHyTpeHHEN 2HEP-
TMU B TEOPUU CTEpP)KHEW HMeeT
BU]I...

1) dU = —TdS — fdl;

2) dU = TdS — fdI;

3) dU =-TdS + fdl;

4) dU = TdS + fdl;

5) dU =TdS — PdV.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1) Pu (V)
O606ménnon cuinoit u 0006meH- | 2) V u P;
41. | HOM KoOpaMHATOM B Teopuu ra3oB | 3) P u 'V,
COOTBETCTBCHHO SIBIISIIOTCS. . . 4V u (-P);
5 (-P)mu V.
1) kr-m?/c?;
Ouranenust W B cucreme CU ume- 2) KF'MZ/E;
42. €T Pa3MEpPHOCTb 3) kI M/C”,
4) xr-c?/m?;
5) kr-m/C.
1) cyOonumanuei;
[Ipsimoit (pa3oBbIl epexoA U3 ra- | 2) aecyOaumariueii;
43. | 3000pa3HOTO CcOCTOSHUS B TBEP- | 3) muddysueii;
J0€ COCTOSIHHE HA3bIBACTCA. . . 4) xpuCTaUIM3alUeH;
5) aHTMBO3TOHKOM.
1) Qutepuun-I;
Kputnueckuit o6béM raza Ban- | 2) Jurepuun-ll;
44. | nep-Baanbca coBmagaeT ¢ KpuTu- | 3) HACAIBLHOIO;
YeCKUM 00BEMOM rasa... 4) Knaysuyca;
5) bepto.
1) 1+ ﬂ;
2
2) 1- ﬂ;
KITJ] uukiaa KapHo ne onpenes- 2
45 | CTeA TEMIIEPATypOl HarpeBaTelIsl 3) T, 1
" | 71 1 TeMmepatypoil XOJIO0AWIbHU- i
Ka 12 Kax...
4) 1+ Q;
1
5)1- L2,
1
1) BHYTpEHHUX SHEPTHUH;
Bropoe ypaBuenue Dpendecra ams | 2) MOISIPHBIX SHTAIBIINS;
46. | pa3oBbIX Mepexo10B BTOpOro poza | 3) moreHimaios I'nboca;

CJIEZIyeT U3 PaBEHCTBA. .. (as3.

4) MOJISIpHBIX 00BEMOB,

5) MOJIApHBIX PHTPOIHH.
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
1) MOJIIpHBIX 0OBEMOB,
[Tpu ¢a30BBIX MEepexoaax MepBOro 2) MOAPHEIX SHTPOHI.
47 |PoRa mammine TErI000MeHa ¢ 3) MOTAPHBIX 3HTaJIBHI/II:/i'
" | BHCIIIHUMHM CHUCTEMaMHu OO0YCJIOB- 1) TemIOeMKOCTEL :
JICHO U3MCHCHHEM. .. (a3. 5) CoxIMaEMOCTeii :
1) 0;
Ecinu ypaBHEHME ITOJMUTPOIILI IIPHU- 2) o
48 BOJMWT K 3aKkOoHY boiisist — Mapuorra, 3) 1_’
" | TO MOKa3arelib MOJMUTPOIBI ¥ pa- 2) nf
BEH... 5) _;O
1= "
c—cp
)n=""7
c—cCq
49 [Tokazarenp MOJUTPOIIBI OIpEJIe- 3) % = C—Cp.
" | JI1€TCSl COOTHOILIEHUEM. . . c—c,
fn=""5;
c—¢;
5yx= "¢
c—¢;
< P,
B mpouecce xoyns — Tomcona g gl >§2f
5o |Z@BICHHA HAYANBHOTO P1 u xo- 3) Pl - sz
" | HeyHOrO P, COCTOSHHMI COOTHO- e
4) P1 # P»;
CATCS KaK... 5) P, ~ P,
1) 1910 rony;
HNoxannec [Huaepuk  Bau-gep- | 2) 1920 rony;
51. | Baanec momyunn Hob6enesckyto | 3) 1930 roay;
IPEMUIO 110 (DU3UKE B... 4) 1940 rony;
5) 1900 rony.
Nod=F-U+PV,
Tepmonuaamudeckuii morennuan | 2) @ =U + PV + TS;
52. | T'u66ca @ onpenensiercs Boipaxke- | 3) @ =U - TS + PV,

HHCM...

4) d=F + PV,

5)d=F—U.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
. 1) mapa0oisl;
CeMeCTBO HM30TEPM HACATBLHOTO .
2) TarepO0IIb;
£q | CTEPXKHA B fl-mnockoctu  mpen- 3) SKCTIOHEHTEL
" | ctaBisieT coOOM, HCXOOAIIHAE U3 : ’
_ 4) npsimbIe;
touku f = —E...
5) CHHYCOUIBL.
1) 0;
[TonBapuaHTHAsl CHCTEMa CUWTAa- 2) 1.
54 | CTCA OMHApHOM, €ClIh YHUCIIO ¢ 3) 23
" | HETEIJIOBBIX CTEIEHEH CBOOOIBI 2) 33
paBHoO... 5) 4’
1) H30TEpPMUYCCKOMY;
PaBHas HyIo paboTa COOTBETCTBY- 2) M30XODHOMY;
55. ot 1 oyeccp M 3) nu3obapHomy;
- POTECey. 4) amnabaTHYCCKOMY,
5) KpyroBomy.
1) 00béMa 1 TeMIIepaTyphl;
2) 00béMa U JaBIICHHUS,
SBneHne Kpucrayum3auuu MpoOuc- -
56. 3) AaBJICHHS U TEMIIEPATYPHI;
XOJIUT MPHU MOCTOSHCTRBE. . . .
4) suTponuu U 00bEMa;
5) HTPOIUH U JIaBJICHUSI.
1) Cv— Cp =R;
2) Cv+ Cp =R;
57. | ®opmyna Maiiepa — 37T0. .. 3) Cv — Cp =0;
4) Cp + Cv = 2R;
5Cr-Cv=R.
1) 6,67 m?kr/(C?K Mob);
VYHuBepcaibHasl Ta30Basi MOCTOSH- 2) 8,31 swr/(C°K-mon);
58. | R p A 3) 9,8 m?kr/(c’K -M0JIB);
papHd... 4) 5,67 m?kr/(c*K Monb);
5) 2,9 m?kr/(c’K -Mois).
1) naBieHus;
[Tpununn HepHcra permameHTupy- 2) SHTOMHH,
59, | PHHI p P py 3) moreniumaia 'nboca;
et noseaeHue... npu 7 — 0. .
4) 00béMma;
5) cBOOOHOM PHEPTHUH.
1) nepBoro poja,
Bropoe Hayano TepMOIMHAMHKH | 2) BTOPOrO POJa;
60. | rOBOPHT O HEBO3MOXKHOCTH CO3/a- | 3) TPEThEro poJia,;

HU BEYHOI'O ABUTI'aTCIIA. ..

4) BHYTPEHHETO CrOpaHUs;

5) Ha OBICTPBIX HEUTPOHAX.
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Conepxxanue Bonpoca

BapuaHTtsl 0TBETOB

61.

VYTBepKIeHHuEe, 4YTO CYILECTBYET
HE €JMHCTBEHHAs OJIHO3HAYHAas
(yHKLHS COCTOSIHUS, OCTAOIASICS
NOCTOSIHHOM Tpu JItoOOM TpoLec-
Ce B TEPMOCTATE — 3TO. ..

1) OpHHIMO OJTHO3HAYHOCTH;

2) IPHHIIKII SHTPOIIUH,

3) nmpunnmn Hephcra,

4) NPUHIIMII SHECPTHH;

5) NPHUHIIKII TEMIIEPATYPHI.

62.

Breipakenne A...= -In

3a/1a€T U3MEHEHUE. ..

1) monspuoii saTanenuu W,

2) BHyTpeHHei sneprun U;

3) MOJISIPHOM SHTPOIHMH S;

4) cBoboaHOM dHEpruH F;

5) Temmepatypsl 7.

63.

[Tonuwiit quddepeniman cBoOO-
HOM sHepruu F raza umeer BU/I. ..

1) dF= -SdT — PdV;

2) dF= SdT — PdV;

3) dF=-SdT + PdV;

4) dF= SdT + PdV;,

5) dF=-TdS — PdV.

64.

Annabatudeckuii KOO PUIIUCHT
00BEMHOT0 PACHIUPEHHS — ITO. ..

1) a‘p :V7l (%j ,
aT ),

2) O =V~ (ﬁj 5
oT )

oV
3 =Vl =
) o (aT jw

4) a, :V(%j ;
oT )

5) o, =Vl(avj :

65.

DneMeHT TabJIUIbl TEPMOIUHAMMU-
YecKnX KOd(PHUIIMEHTOB... mMoJja-
raeTcs He3aBUCUMBIM.

P
1)@;
oT ),
2)@;
oS ),
3)§;
oT ),
4)8—P;
oT ),
5 (P
oS ).
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1) yriiekuciiomy rasy;
Bepxusis TemmepaTrypa WHBEPCHH :
2) KACIOpOaY,
3Haka 3dekra J>xoyns — Tomco- :
66. 3) Bonopoay;
HA TPH HOPMAIBHOM JIaBJICHHUU :
4) aprony;
paBHas 723 K cOOTBETCTBYET. ..
5) renuio.
1) o30H,;
OCHOBHOW KOMITOHEHT BO3]lyXa — 2) MOJCRYAPHEIH FHCHOPOH;
67. o 3) yriaeKucIbli ras,
4) MOJICKYJISIPHBIN BOJOPOJI;
5) MonIeKyJISIpHBIH a30T.
s ), ¢,
2) (8—1- _P 0;
s ), ¢,
68, | TIPABHITBHEIM TEPMOMHAMIHCCKIM 3) ay _R 0:
HEPABEHCTBOM SIBJISIETCS. .. oS ), ¢
4) (ﬁ _T > 0;
oS )y, ¢
T R
5) (8— =— <0.
s ), ¢
Ilepexon MetamioB B CBEPXIIPO- L (ba?’OBBH:I epexox | poz[a;.
BOJSIILIEE COCTOSIHUE TP HAIH- 2) dasoswiii nepexon Il pona;
69. A P 3) daszossiii nepexos 0 poaa;
YHH BHEITHETO MarHUTHOTO TIOJIST — >
1o 4) Heda3oBbIl EPEXOI;
5) TyHENbHBIH TEPEXO/I.
Dr > n;
Coriacuo mpaBwiny ¢a3 ['mb6ca, |2)r > n+ 2;
70. |uuciao ¢a3 r u uynuciao KoMmroHeH- | 3)r < n+1;
TOB N CBSI3aHBI HEPABEHCTBOM... |4)r < n+ 2;
5)r <n+3.
Ha kpuBoit paBHOBecusi sxuakoi | 1) O;
U rasoo0OpasHoi (a3 uucio cre- |2) 1;
71. | meneii cBoOoxawl I, He mpuBoud- | 3) 2;
MUX K HapylieHWIo paBHOBecwus, |4) 3;
paBHoO... 5) 4.
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
YpaBHEHUE  COCTOAHUSA  BHJA 1) muonexTpuKy;
{I[la(T T } 2) peppOMarHeTuKy;
72. | f=Eo 0= -1 3) MarHeTuKy;
l, 4) HeujcaIbHbBIC CTCPKHH,
OTMCHIBACT. . . 5) ujeanbHbIe CTEP/KHH.
1) pasno 0;
WUsmenenne mo6oit GyHKIuM co- | 2) PaBHO T,
73. | crosiHusL B pe3yjbTaTe KpyroBoro | 3) paBHo 1;
nporecca. ... 4) paBHO ;
5) oTpuIIATEIBHO.
1) yObIBaeT;
I[Ipu n306apHOM TIpoliecce B Tep- | 2) BO3PACTAET,
74. | MocTaTe TEPMOIMHAMUYECKHIA 1O- | 3) OCTAETCS HEU3MEHHBIM,;
TeHnuan ['uboca @... 4) pasen 0;
5) paBeH oo.
Koodhdurmentsl  vi, ykasbiBaio- | 1) CTEXUOMETPUICCKUMY;
IMe, CKOJBKO MOJIEKYT i-TO Be- | 2) CTEPEOMETPHYECKUMH,
75. | mecTBa BO3HUKAET WIM Mcue3aeT | 3) KOJIMYCCTBEHHBIMH;
B pe3yjbTaTe OJHOIO aKTa peak- | 4) KaueCTBEHHLIMY;
IUY, Ha3BIBAOTCH. . . 5) cTaxOCTUYCCKUMHU.
1) YTpexTckoM yHUBEPCUTETE;
Jx. T'm66c BHEC 3HaunTeNb- | 2) BOHHCKOM yHUBEPCHUTETE;
76. | HBIA BKJIaI B TEPMOAMHAMUKY, pa- | 3) Pumckom yHuBepcurere;
oortas B... 4) BEeHCKOM YHUBEPCUTETE;
5) MenbckoM yHUBEpCHTETE.
1) 0;
- 2) 1;
77 EEZI/IBee;[He;{CIEH SHTPOIUS  MMEET 3) T/K:
PASMEPHOCLE. . 4) Brc/K;
5) B1/K.
B  muddepenuuane sHTpOnUU 1) w&etxoors K;
UJICATIBHOTO CTCPIKHSA 2) 00BeM V;
78. ds = ¢, dT N a...oldl 3) suranenus Wi,
l, 4) TerIoéMKOCTS cf,
OTCYTCTBYET...

5) moxynp FOwnra E.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1) xMMUYEeCKUI TOTCHITUA,
. .. | 2) bu3nveckuit moreHIman;
MoJapHBI TEPMOIUHAMUYCCKUI . :
79. 3) TEII0EMKOCTD;,
norennuan 'md66ca — 3T0. .. :
4) TerIonpPOBOHOCTS;
5) Temmocoaepkanue.
1) Boits;
B TS-miockocTd IUKII... BBITIISA- 2) Hlapmf;
80. UT KaK IPSIMOYTOJIbHUK 3) Kapo;
A pAMOY ' 4) Dpendecra,
5) Jlxxoyis.
B ompeneneHuu U30XOPHOIO TEP- 1) nasnenue P;
MHYECKOro Kod(dduimenta mas- | 2) SHTpomus S;
R P_l(g) oteyr- | 3 00BEM V;
T N 4) pabota A;
CTBYCT. .. 5) remora Q.
oT )y
oT )y
JlaBnenue raza P omnpenensier-
oF
82. | cs yepes cBoboanyro sHepruto F|3) P= | — | ;
KaK... N )y
oV J;
5) P = (ﬁj |
oS J;
Ecmn NIOCTOSIHHAsE ~ peaknuu | 1) HeHTpaIbHOU;
YJIOBJICTBOPSICT YCIOBHUIO 2) 3a7ePIKUBAIOIICHCS;
83. | 0 [InK(P,T)] 0 3) onepesxarolei;
oT <U  TO  PCAKUM | 4) 5x30repMuuecKOl;
SIBIISICTCA. . . 5) sHI0TEPMHUYECKOH.
1) BOHHCKUI YHUBEPCHUTET,
2) Tpupckuii yHUBEPCHTET;
84. | JIrogsur boybliMaH OKOHYMNIT. .. 3) BeHckHit yHUBEPCHUTET;

4) YuuepcuteT [pana;

5) Vuausepcuter Puma.
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
B nanHOM ()U3HYECKU KOPPEKT- 1) surpomnus S;
HOM OIpPEIEICHUN XUMHUYECKOTO | 2) BHYTpeHHss sHeprus U;
85. moTeHIMana | = ( oD ] or- | 3) cBobOsHast sHeprust F;
0...)p1 4) 00BéM V;
CYTCTBYCT... 5) xonmuecTBo BernecTta N.
T = [N
oS Jp
2) T = é .
oW J,
Ourtponus S, >HTaNbnus W, tem- PYY
86. | neparypa T u napneHue P cBsza- |3) P = Y ;
HBI MEX]Ty cCO00# (hopMyIIOii... T
np=|[W).
oT Js
5T = a—Pj :
0S )y
e, = 2
vy—1
R
2) G, = Tl;
JIJ1st OTHOTO MOJISI MICATBHOTO Ta- Y
87. R |
33 BEPHO COOTHOILIEHHE. .. 3) C, = —
—Y
27R
9o, =
y—1
5) Cv =vR.

88.

Po6ept Maiiep o6ocHOBan nepBoe
Hayajao TePMOJIUHAMUKH B...

1) 1822 rony;

2) 1842 rony;

3) 1862 roxy;

4) 1882 rony;

5) 1902 roxuy.

89.

B TpoiiHOM TOUYKE YHCIIO CTENECHEN
cBOOONBI [, HE MNPUBOIALIUX K
HapyILICHUIO PAaBHOBECHS, PABHO. ..

1) 0;

2) 1,

3) 2,

4) 3,

5) oo.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1) dazossiit nmepexon 0 poja,;
Ilepexon renusi B CBEpXTEKydee 2) q)aBOBbH:I nepexon 11 poz[a.l,
90. 3) dazoBbrii nepexon | pona;
COCTOSTHUE — ITO... = :
4) TyHEIbHBIN MMePeXo;
5) Heda3oBbIi IEPEXO,.
1) Oomnblire;
Beernga KIIJI nwmkiia, BmucaHHOTO | 2) paBeH;
91. |B mukn Kapuo, ...KIIJ] nwmxma | 3) MeHbIIe;
Kapmo. 4) B 2 pa3a 0oJIbIIIE;
5) B 2 pa3a MeHbIIIE.
1) Br-m/c?;
PasmepHOCTh M30XOpHOU Teruio- | 2) Br'm/C;
92. | émxocTH TepMoauHamMudeckoit cuc- | 3) Bt c/K;
tembl Cv B CU —... 4) Jlx-Mm/c;
5) Bt'c/Mo1b.
1) rpanchopmanuu;
3aK0H JEUCTBYIONIMX Macc Ompe- | 2) pachaja;
93. | nenster Benumuuny K(P, T), Ha3bl- | 3) MHIYKIUH,
BAaEMYI0 IIOCTOSHHOIA. . . 4) penyKuuH;
5) peakuuu.
B 1913 romy HobGenerckyto | 1) sxunkoro asora,
IPEMHI0 10 (HM3MKE IONYYrI | 2) XKHUJIKOTO BOJOPOJA,
94. | X. Kamepmunur-Onnec 3a ucclie- | 3) XKHUJIKOTO HEOHa,
JIOBAHME HHM3KMX  Temmeparyp | 4) XKUIKOro reius,
Y TIOJIYUCHHE. . . 5) ’KuaKOro BO3ayXxa.
1) Hu3Koe;
2) BBICOKOE;
Ecau naBnmenme Oe3pasmepHoe, TO :
95. oHo 3) IpOBEPEHHOE;
4) pa3BelICHHOE,
5) npuBeICHHOE.
Yucno creneHeit ceoboasl I, He g ?; ﬁ -_I-rn —
96. | wosecns, cansaro ¢ smcom gas 1 | =2+ 1=
u qncno& KOMIIOHEHTOB N Kak Hr=l+n-r
9 I'=n-r-2
1) wyeaabHbIN Ias;
Aubdepenunan >HTPONUK BHAA 2) HeUIeaJIbHBIH ra3;
97. | 45 = c,dT N aEcldl — 3) ueanbHbII CTEPIKEHD;
T l 4) HeucaIbHBIN CTEPKEHD,

5) naeanpHas MeMOpaHa.
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Conepxxanue Bonpoca

BapuaHTtsl 0TBETOB

98.

B BeIpaXkeHUH 111 N30TEPMUYECKON

_1(av j
cxumaeMoctu K, = —... P
T

OTCYTCTBYCT...

1) naBnenue P;

2) KOoau4ecTBO BemiecTBa N;

99.

N30x0pHBI TEepMHUYECKUN KOA(-
(GUIMEHT JaBJICHUS — 3TO. ..

3) 00BéM V;

4) temneparypa T;

5) saTpomnus S.
oP

1 =P —=1;

By (GT jv
oP

2 =P —|;

b= 5
oP

3 =T =]

)
oP

4 =P —;

- r(2)
oP

5 =T =— .

b= T 5]

100.

YTBEepKIACHUE, YTO CYIIECTBYET
HE €IUWHCTBEHHas OJHO3HAayHas
(GyHKLMS COCTOSIHUSL, OCTAIOILASICS
NOCTOSIHHOM Tpu JItoOOM TpolLiec-

1) Temnieparypsi;

2) SHTPOIINH;

3) sHepruuy;

4) 0AHO3HAYHOCTH,

ce B aauadare — 3TO MPUHIIHUII. . . 5) Heprcra.
O[InNK (P, T
1) [ ag_ )] < 0
olInK (P,T
2) [ ( )] > 0;
DHIOTepMHUYECKasl peakius Tpe- ot
Gyer, utoObl mocrosHHas peak- | .. O[INK(P,T)] _
101. 3) < 0;
muu K(P, T) ynoBieTrBopsiia yc- oP
JIOBHIO. ..
JolInK (P, T
4) [ 853 ) > 0;
OlInK (P,T)]
5) ag_ ) = 0.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
B xapakrepusyromen mporecc 1) remnepatyp .a Lk
Ieit-JTroccaka TIPOU3BOIHOM 2) papnenue P,

102. P 3) sHTpONHS S;
(6_Vj OTCYTCTBYCT... 4) sHtanbug W;

v 5) cBoGoaHas d>Heprus F.
s = (a_@j ;
oT )p
oT ),
OHTponus S, TEpMOJIUHAMHYC-
ckuii norenmnuan ' mdboca @, tem- (oD .

103. JP ==
neparypa T u nasneHue P cBsiza- oT )
HBI MEKTy CO00# (HOpMYIIOii...

oD
4P = |—1|;
oS J;
5T = a—(pj |
oS Jp
1) mia3mer;
Koa(pduuuent nuHeiHOro teme- | 2) XKUIKOCTH,
104. | paTypHOrO pacuiMpeHus o ImoJio- | 3) Kaydyka,
KHUTCJICH ... 4) meraiia;
5) rasa.
oV Js
2) _(a_u ;
oS )y
Temneparypy 7 MOXHO ompene- _(oU ),

105. . 3) :

JIUTHh TPOU3BOJIHOM. . . oV )
4) (Q :

oS )y

5) (a_u |

oP ),
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
[IpousBogHON CBOOOIHON dHEP- g gs
106. | ruu F BHaa (—Fj BBIpaXkaeTcs | 3) —iD;
' 4) P;
napamerp. .. 5) .
1) 500 K
BepxHsis Temrmeparypa WHBEPCHUHU 2) 603 K:
L ree e EDT
TUTSI BgmyxappaBHa. . ’ 4) 698 K;
5) 103 K.
1) K, _—P—l[aTj :
oV
2) K, P-l(ﬁpj :
oV
Annabatndeckas — COKUMAaeMOCTb 4 0P .
3) K ==V
108. Ks —aT0... ) (a\/j
4) K, P_l(apj
oT
5) K. ——v—l(a\/j
oP

109.

KOJIM4eCcTBO TEIJIOTE PACCUUTEI-
Baercs 110 popmyae Q =T (S2— Si)
B... IIPOIIECCE.

1) angnabaTnyecKkoM;

2) N30TEPMHUECKOM,;

3) H30XOPHOM;

4) nzobapHOM;

5) nojMBapuaHTHOM,

110.

MarnutHass NOpPOHUIIAEMOCTh Be-
IecTBa |, KaK (YHKIUS TeMIepa-
Typbl T — 3T0...

1) u(T) = 1+_Wg(”;
2) u(T) = 1+ —zn’f/mm;
3) u(T) = 1+—4”‘Sm”);
4 u(T) = 1+ —4“@(”;
5) u(T) = —4“}\‘}“(”.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1) P =% / E;
B Teopum IMAIIEKTPHKOB D3J€K- | 2) P = %e - E;
111. | Tpuyeckas BOCIPUMMYHBOCTE e | 3) P = e - E?;
OTIPEJIENIAETCS U3 COOTHOIICHUS. .. | 4) p = 2mxe - E;
5) E=x- p.
1) 0;
2) 1;
AE?*
112 JIIsl HEMONSIPHBIX UAJICKTPUKOB | 3) T2
" | pa3HOCTB CE—Cp = ...
AE
4) —;
T
5) R.
1) c, =T (ﬁj :
oT J)o
2) c, =—T (ﬁj ,
oT J)o
() . 6T
113, Jlist n3006apHON TEMIIOEMKOCTH Cp 3)c,=T| & |
BEPHO COOTHOILICHHE. .. oS Jp
4) c, =-T (gj ;
oT )
5 ¢, =T (8—1-) :
oV ),
1) Credana — boabimana;
dusnueckas KoHcraHta pasHas | 2) [Inanka,
114. | 8,31 JIxx/(monw'K) HaswiBaeTcs 1mo- | 3) Buna;
CTOSTHHOM. . . 4) yHUBEpCaIbHOM ra30BOM;
5) rpaBUTAlIMOHHOM.
1) xonmuecTBO BemecTBa N;
B ompenenennn tepmoguHamuue- | 2) XMMAYECKHUA MOTSHITUA L,
115.| ckoro MOTEHIIHAJIa I'n66ca | 3) sutanbnus W;
& = ... TS + PV orcyrctByer... |4) BHyTpeHHss 3HEprus U;

5) cBoOoaHas sueprus F.
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
1) Ia;
2) H/m?;
116. [IpuBeneHHOE [ABIIEHUE HMEET 3) Tk e
Pa3MEpPHOCTb. ..
4) 1
5) ITa/m.
1
1)-2-;
) 2n
2)
117 MarauTtHas BOCHPUMMYUBOCTD Hm A’
" | CBEpXIPOBOJHUKA PaBHA. .. 1
3) ——;
4
4) 0;
5) .
1) ToruuBa,

118.

KII/[ umkna KapHo HE 3aBUCHUT OT
XapaKTEPUCTHK. . .

2) KpyroBoro mnpoiiecca;

3) pabouero Tena;

4) HarpeBares;

5) X0I0AMIbHHKA.

1109.

N3MeHeHne BHYTPEHHEN SHEPTUU
uaeanbHoro raza AU =...

1) Ct (Tz — Tl);

2) Cv (Tz — Tl);

3) cv(S2— S1);

4) Cs (T2 — Tl);

5) cp (T2 — Ta).

120.

DyHKIUA COCTOSIHUS, OIpeaesie-

Masg [OPOU3BOIHOU EEJ —
P ot )’

9TO...

1) XUMHUYECKUI TOTEHIIHAT ||

2) surtanbnus Wi,

3) sHTponus S;

4) BuyTpenHsist sHeprus U;

5) naBacuue P.

121.

OneITH 10 aauabaTHYECKOMY pac-
TSDKEHUIO TTPOBOJIOK MPOBOAWIIH. . .

1) Jxoynb u Xara;

2) Jloxoyab u ToMcoH,;

3) Xara u MakcBen,

4) Makcsenn u apajei;

5) KenbBun u bonbiman.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
Ssa
DT, = ==
23 Rb?3
G
AT, = % 7
23 Rb?3
Kputndeckass Temmeparypa rasa, 15a
122. | HOAYMHSIONIETOCS BTOPOMY YpaB- 3T, = 6 2
HeHuto Jlutepudn, — 3T0. .. 2° Rb?
15a
DTyp= = 7
23 Rb?3
13a
NTy= = 7
23 Rb?3
. | 1) naBnenue P;
B BbIpaskeHuu a1 aaradaTHuecKoin
oV 2) sHTpOmHUS S;
123. | cxumaemoctn Ky = _”'_1[8_P) 3) remneparypa T,
*14) 00béM V;
OTCYTCTBYET... 5) sransmis W,
) 90.9).
o(P,V)
) 2P.S).
B3aumHoe ortoOpaxenue TS- u o(T,V)'
PV-tunockocteil TpeOyeT, 4TOOBI o(P.T)
124. IKOOMaH OPV) OBLI paBeH SKO- 3) o(V,S)’
o(T,S) ’
Ouany... 2) oT,Vv).
o(P,S)’
5) 8(S,V).
o(T,P)
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
1) C, = R ,
1-y
2) CP = ﬂ,
v—1
- 2YR
195 g maeanbHOro raza BEPHO CO 3)C, = Y :
OTHOUICHHE. . . v—1
4) C, = ﬂ;
v-1
5)C, = —
v—-1
W = (5_\/ ;
P Js
v = [N
oP Js
Ontpormst S, sHTANBNUA W, 00B- oW
126. | ém V u naBnenne P csizansr Mex- |3)V = | — | ;
N . oS Jp
ny coboi popmyroii...
HW = (a_v ;
oS Jp
5) P — (‘M .
oV s
1) Buna;
dusnyeckass KoHcTanta paBHas | 2) [lnanka,

127.

2,9 - 10°*m'K Ha3biBaeTcs TOCTO-
SIHHOM. ..

3) Credana — bonpiMaHa;

4) yHUBEpCaAITLHOW Ta30BOMH;

5) rpaBUTAIIMOHHOM.

128.

BrIpaskeHue I HM3JTydaTelbHOM
criocoonoct &(7) = oT* Ha3bIBa-
€TCS 3aKOHOM. ..

1) Buna;

2) I'eti-JIroccaxa,;

3) Creana — bonpiMaHa;

4) Maiiepa,;

5) Panes — Jxxunca.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1 ;
®opmyna Panes —  [xwunHca ) onmieckom :
2) uH(ppakpacHOM;
HAWJIy4dIIMM 00pa3oM OIKMCHIBACT :
1209. . 3) yabTpaduoIeTOBOM;
TCIUIOBOE YEPHOE U3IYUYCHHE B... :
MATIA30HE 4) peHTTC€HOBCKOM,;
' 5) paawo.
B dopuyrc C, = RT 1) remnieparypsi T;
(y—1)(T —6) | 2) razoBoi NOCTOAHHOM R;
130. | napamerp 0 mpupasauBaercs x 0 | 3) MOKasaTens axuabarsl v,
BCJIGACTBUE SMIMpHuecku Kop- | 4) camoii remoémkocti Cy;
PEKTHOTO MTOBEICHHS. . . 5) o6bema V.
yo=(T)
oP ),
= (22
oT ),
O6bém V, TepMoauHaMHUYECKUI !
131 | moTenman T'uGGca @, Temnepa- 3)V = oD ’
Typa T u naBnenue P cBsizaHbI oP );
MEXTy co00i (GOopMyJIION... Y
oor():
oP J;
oD ),
a
1) - ;
) Ve,
2) v? :
Xapakrepusyrwmas npouecc I en- &
T a
132. | JIroccaka mpom3BOAHAS (—j 3) ——;
oV ), Vc,
Ui raza Ban-nep-Baanbca paBHa. . . a
4) —;
) Ve,
a
5) —
VZc,
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Conepxxanue Bonpoca

BapuaHTtsl 0TBETOB

133.

B muddepenunane tepmoanHa-
MUYECKOro rmnoreHuuana ['nbOca
TSt nByxhazHou CHUCTEMBI
d® = ... + VdP + pdN1 — p2dN2
MPOITYIIEHO CJIaraeMoe. ..

1) PdV;

2) —TdS;

3) TdS;

4) SdT;

5) SdT.

134.

B onpenenennn annabaTuyeckoro
TEPMHUYECKOr0 KO3 puIreHTa gas-

nenus fB.. = P‘l(g—_}lj} OTCYT-

CTBYET...

1) 06BéM V;

2) sHTpOmHUS S;

3) suranenus W;

4) BayTpenHsist sHeprus U;

5) cBoOoaHas sueprus F.

135.

Tepmonunamuueckuit ko3 punu-

CHT (a_Tj JJI1  IIOJIAPHBIX AU
oE ). P

AIEKTPUKOB PABEH. ..

E.

1 ;
) ceT

V)

3) 0;

4) i;
c.TA

5) .

136.

[T10ckOCTBIO 0OOOIIEHHON CHIIBI
U 00O0OIIEHHONW KOOPJIUHATHI IS
MarHeTHKa SIBJISICTCS. ..

1) fl-ockocTs;

2) PV-m1ockocTs;

3) HM-110CKOCTb;

4) ED-1m110CcKOCTb;

5) TS-m10cKOCTb.

137.

®opmynia Buaa X0opomo onuchl-
BAET TEIIOBOE YEPHOE UBIIyUEHUE
B... JMAIa30He.

1) paawuo;

2) YKB paawo;

3) undpakpacHoM;

4) ONTUYECKOM;

5) yiabpTpaduoaeToBOM.

138.

JIJ'IH NACAJIBHOTI'O Ir'a3a BBIIIOJIHACT-
Cia COOTHOLICHHUC. ..

1) Cp = Cyv;

2) Cp =yCy;
3) Cr =RCy;
4) Cv = yCp;

5)Cr=(y-1)Cv.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
1) 00BéM V;
2) Toka3atenb aauadarsl v,
B nmanHOM ompeneneHUU SHTAIb- :
1309. _ 3) Temneparypa T;
muu W = U + P... orcyTcTByer. :
4) sutpomnus S;

5) mokazarenb MOJTUTPOIIHI K.

140.

B 1911 rogy HoGeneBckyro rmpe-
MU0 10 (PM3HKE 32 OTKPBITHSA, Ka-
caromuecs 3aKOHOB TEIJIOBOTO M3-
JTYYCHHUSI, IOy YHII. ..

1) Bunbrenanm Bum;

2) JIrogsur bosbiMaH;

3) Mozed Credan;

4) ITayne Dpendecr;

5) I[MI/ITpI/H/I Memnpenees.

141.

3nadenne noctossHHoM Credana —
bonbumana paBHo. ..

1) 5,67 - 10°® Ji/(M2K c);

2) 5,67 - 10 ® H/(M?K’c);

3) 5,67 - 10°® Jix/(MKc);

4) 5,67 - 10 JIxx/(m2K%c);

5) 5,67 - 10° [/ (w'K2c).

IIpu ycnoBun paBHOBECHUS MOTEH-

1) MakcHMaJICH;

2) MHHHUMAJICH;

142. rian ['mo0ca. .. 3) pasen O;_
4) paBeH o,
5) Heonpeenéx.
BrIpaxeHue 1) anuabary,
S 2) N30TePMY;
143.| T = T, (V) - exp[(y -1 E} 3) U303HTAJIBITY,
) 4) uzoxopy;
B TS-TI0CKOCTH 3a7a€T. .. 5) m306apy.
1) N > 0;
oP J;
2) (i > 0;
oV J;
v oP
144, B ¢uznueckoit o61actat U30TEPMBbI 3) [ o
BBITIOJIHACTCSI HEPABEHCTBO. .. oV );
oV
4) | — 0;
5 ?
5) P <0.
oV J;
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
. 11)3;
B onpenenenun anmabarmyeckou 2)5:
145. CKUMAEeMOCTH YEPHOTO U3ITyYECHUS 3) 7
Ks= - TIPOILYLIEHO YMCIIO. 4) 9,
aat 5) 13.
1) TV = const;

146.

CemeiicTBO annabaT paBHOBECHO-
r0 U3NyYEHUs — 3TO. ..

2) T°V = const;

3) T3V = const;

4) TV? = const;

5) T3V* = const.

o {®).
oV
2) (au j _
oV
147, | AlaBreHHe P MOXHO ONDEACTHTE | 2 £8Vj
MPOU3BOJIHOM. . . ouU
2 (2.
oT )
{3
ou J;
NA
YHuBepcalibHasi ra3oBas HOCTO: 2)R= k°Na:
14g. | AHHAS R cBs3aHa ¢ MOCTOSIHHOU 3) R = kNa;
bonbimana K u uuciom ABoraapo
Na Kaxk... 4) R = 2kNa;
T
kKN,
1)5,9 - 101°K;
B 1995 rogy mnpu OXIaXIeHHUU 2; 5’9 10 22 KZ
aTOMOB pyOuausi OblIa JOCTUTHY- a9 102K
149. Ta MUHHMaJIbHAS TEMIIepaTypa, 3)9.9 106 K
paBHas. .. 1) 9.9 10" K;
5)5,9-10 P K,
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Conep:xanue Bonpoca

BapuaHThl 0TBETOB

150.

B npowusBogHON cBOOOHOM AHEP-

ruu F Buga (G_Fj = —P otcyT-
0...)r

1) suTponus S,

2) TETIOEMKOCTH Cp;

3) 00BéM V;

4) BaytpenHsis sHeprus U,

CIBYCT... 5) naBnenue P.
NEDY
a(S,T)
5 AST).
Pasuonennoctr TS- u  fl-mmoc- o(l, )
151 Kﬁo(cheII?; TpeOyeT, 4ToOBl sSIKOOUaH 3) o, f) ;
—~ OBLI paBeH AKOOHaHYy... o(T,s)
o) o _00.5)
) - o(f,’
5 _26.T)
o, f)

152.

B Gapomerpuueckoit dopmyiie

P= Poexp(—l\l_\/)l—gh) OTCYTCTBYET...

1) mokasarenb aaradaThl v,

2) sutanbnus W,

3) Temmneparypa T;

4) sutponus S;

5) 00béM V.

PaBHoBecue TBEpPION, KUAKOM M

1) ;xenesa;

2) yriepona;

153. | ra3oo0pa3Hoii (a3 HEeBO3MOXKHO | 3) YIVIEKHUCIIOTO Ta3a;
TUIAL. . . 4) renus,
5) BOJbI.
1) MmeTanos,;
Koaddurment nuneitnoro remime- | 2) ra3os,;
154. | paTrypHOTO pacHIMpPEHUS] O OTPU- | 3) )KUJIKOCTEH;
IaTeNICH Y. .. 4) pe3un;
5) maa3Mmel.
1) Brc;
2) JIx/monb;
Pa3mepHOCTh XHMMHYECKOTO MO- :
155. teHuuana u B CU — 3) Bric;
4) JI>x' MO,
5) Br/mous.
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
1) Q<0;
2)Q>0;

156. | [1pu sx30TepMmuyeckoi peakiuu... |3) A =0,
4) A<Q0;
5)Q =0.
a .
1) P«= bZe?
a
2) Pk = ——;
)P
Kputnueckoe paBieHwe rasa,
a
157. | moguuHstomerocs nepsomy ypas- | 3) Pk = ——;
HEHUIO JluTeprun, paBHoO. .. 4b’e
3a |
VP e
a
5) Pk = :
) P 4ntb’e
1) Hukorna;
Jimd X¥uMu4eckoro moreHuuana :
@ 2) UHOI'Ma;
158. | yBepkaeHHE, U9TO L = N’ copa- | 3) Bcerna,

BEUIMBO. ..

4) TONBKO JJIs ra3oB;

5) TOJNBKO IS IJIa3MBl.

159.

OHTPOIHSI PaBHOBECHOIO H3JTyde-
HUA — ITO. ..

1)S = 4TV + const;
3
2) S = 26;3\/ + const;

3)S = Cﬂ;:v + const;

4) S = 46;3\/ + const;

5) S = 46T3V + const.

160.

BepxHee 3HaueHue TemIepaTyphbl
OTPaHUYEHO IJIAHKOBCKOM TeMIIe-
parypou 7p paBHOM. ..

1) 1, 4168 - 10* K;

2) 1,4168 - 102 K

3) 1, 4168 - 102 K;

4) 2, 8336 - 102 K;

5) 2, 8336 - 102 K.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
T
H
3akon Kiopu g1 marnetukos | 3) M = sm—;
161. T
UMEET BUL. ..
T
H
BripaskeHue Bua 1)cv—cr
2) Cv — Cp;
oP oV .
162.| T Fr I 3a7aeT pas- | 3) Cp — Cv;,
v P 4) cr — Cp;
HOCTb... 5) Cv — Cs.

163.

B ycnoBusix paBHOBecHsI CBOOO/I-
Has sHeprus F. ..

1) MUHMMAJIbHA;

2) MaKCHMaJIbHa;

3) paBna O;

4) paBHa ;]

5) HeonpeeneHa.

164.

[IpuBeneHHas Temiieparypa uMeeT
Pa3MEpPHOCTb. ..

1) °C;

2) K;

3) 1;

4) °F;

5) JIx.

JlaBneHrMEe CMECHM XMMHYECKM HE

1) JlanbToHA,;

2) I'eti-JIroccaka,;

165. | B3auMoACHCTBYIOMIMX HACATbHBIX | 3) boitnsg — MapuoTra;
ra3oB OINpPEJEIICTCS 3aKOHOM. . . 4) IlyaccoHa;
5) [aps.
B ypaBuenun cocrostaus uaeans- | 1) 0 K;
HOT'O CTEPKHSI 2) 0 °C;
166.| ¢ _ EG{' [1-a(T -T,)] _1} [30°F,
ly 4) 100 °C;
nnuuHa 7o paBHa... 5) 100 K.
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
BripaxkeHue BU/a 1) cs—ci
of ol 2) Cs — Ci,
NN T
ot ), ot 4) Cct — Cs;
HOCTB... 5) Cf — Cv.
1) 1;
OTHomIeHHe KpUTHYeCKHX 006EMoB | 2) 1,5;
168. | ms BTOpOro M mepBOro ypasHe- | 3) 2;
HUll JluTepuan paBHoO... 4) 2,5;
5) 3.
oU
Dup = —j :
35 ) r
oF
2)u = —) !
ON Js +
Pu3nyecKu KOPPEKTHOE ompere- oD
169. | JeHrHe XMMHYECKOro IOTeHIMana |3) 1 = —) ;
T N.s
W —93TO... ’
oU
4hp = (—j :
ol e
oD
5 u = (—) :
ON Jp 1
1) o30H;

Ecnn xoopauHaThl TPOWHOM TOY-

2) YrIIEKUCIIBIN ras3;

170. | ku T = -56,6 °C u P = 0,52 MIla, | 3) kuciaopoz;
TO 3TO BEIIECTBO. .. 4) a3or;
5) Bo10pO/I.
1) Inanka;
dusnueckas KOHCTaHTa pasHas | 2) Buna,

171.|5,67 - 10°® Br/(M?K?) nassiBaerca | 3) Credana — bonpimana;
MIOCTOSTHHOW. . . 4) Panest — Jlxunca,
5) I'n60ca.
l .
Jlopa Paneii B 1904 roxy mosryani 2; ::):1(“)(1){:11211'
172, HobeneBckyto mpemuro mo (usu- 3) kcemora:
K€ 3a UCCIIC/IOBAaHKUE PeaibHbIX ra- :
4) KpUNTOHa,
30B M OTKPBITHE. ..
5) acrara.
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Conep:xanue Bonpoca

BapuaHThl 0TBETOB

173.

Bepxusisi TemmepaTrypa WHBEPCHH
3Haka 3dekra J>xoyns — Tomco-
Ha TPUA HOPMAJIBHOM JaBJICHUU
i N2 paBHa. ..

1) 621 K;

2) 611 K:

3) 601 K:

4) 591 K;

5) 581 K.

174.

Eciu Temneparypa crana Oe3pas-
MEpPHOM, TO OHA —...

1) npuBeieHHAS;

2) BBICOKAS;

3) npupaBHEHHaS,

4) neduzndeckas;

5) Hu3Kasl.

B nanHoM ompeneneHnu cBOOO/I-

1) suraneous W,

2) sHTpONH S;

175. | voit sneprun F = U — T... otcyT- | 3) TemI0éMKOCTH Cp;
CTBYET. 4) TernoéMKOCTb Cv;
5) 00béM V.
1) BHyTpEHHEH SHEpruuy;
Temnocoaepkanue — 3TO CHHO- 2) oHTpONUY;
176. 3) SHTaJIBIINH;
4) TennoéMKOCTH;
5) TerIoNPOBOAHOCTH.
Huddepennman sHTamenun  dW g Sw - E‘?'-(Ij-s-l- _I_VS(I:P_I__“ S dNI\’I;
177 | A% CHCTEMBI C MEPEMEHHBIM KO- 3) dW = TdS + VdP + pdN:

JIMYECTBOM  BEIIECTBA  HUMEET
BUI...

4) dW = SdT — VdP + pdN;

5) dW = TdS + PdV + udNi.

178.

Hannuune BHEHMIHETO NMOTEHIMAIb-
HOT'0 MOJISI MO3BOJISIET JJISI TaBJIe-
HUA P momyduth OapomeTrpuye-

CKyto (popMyiy BHJA...

1) P = Poexp[—g—:j;

2) P = Poexp(——MTghj;

3) P = —Poexp(——Mghj;

4P = Poexp(——l\lg?:_hj;

Mgh
5 P = —Pexp| — |.
)7 - —ran( M)
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Ne Conep:xkanue Bompoca BapuaHTtsl 0TBETOB
1) Br;
Pa3MepHOCTh CBOOOHOM PHEPTUH 2) Bre,
179. ErCl_ 3) JIx-c;
4) Oxlc;
5) Brl/c.

180.

[lepexon MeTayuioB B CBEPXIPO-
BOJISAILIEE COCTOSIHUE B OTCYTCTBUH
BHEIIIHETO... sBIseTca (Pa3oBbIM
NEPEX0I0M BTOPOTO poOJIa.

1) 27eKTPUUECKOro MO,

2) MarHATHOI'O TIOJIS;

3) rpaBUTALIMOHHOTO ITOJIS;

4) naBjcHHS;

5) momorpesa.

181.

N3o06apa B TS-mutockocT 3a1aéT-
Csl BBIPAKCHUEM. ..

DT = Tl(P)exp{(y—l)ZS—R}

2) T:Tl(P)exp 2(y—1)%}

S |.
3) T=T,(P)exp (y_l)y_R

4) T:Tl(P)exp_(y—l)g :

5) T =T,(P)exp

(v—l):—R}-

182.

N3orepmuyeckas  CKHUMaeMOCTh
Kr4yé€pHoro n3nydeHus paBHa...

1) +o0;

2) *e;

3) +m;

4) oo;

5) 0.

183.

[Ipomiecc mepexona B pPaBHOBEC-
HO€ COCTOSIHUE HEPABHOBECHOMN
CUCTEMBI, COCTOSIIEH W3 PaBHO-
BECHBIX MTOJCUCTEM, — 3TO...

1) BeIpaBHHBaHHE;

2) BBINIPSIMIICHUE;

3) npupaBHUBAHMUE,

4) paccnabeHue;

5) paccioenue.

184.

B 2018 roxy ormedarncs. .. ro0uiein
Jxerimca Jlxoyis.

1) 100-nerHwi;

2) 150-neTHwMiA;

3) 200-neTHU;

4) 250-neTHui;

5) 50-neTHUI.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
SdT VdP
1) dp = — - ;
) du N N
SdT = vdP
2)du = — + ;
) du N N
185, | Abdepeniman Xumueckoro mo- 3) dyy = SaT VdP;
TCHIIMAJIA [L UMEET BHI. .. N N
SdT VdP
4) dp = - ;
) du N N
TdS  VdP
5 du = — + :
) du N N
1) cv <O0;
OmHO U3 TEepMOJAMHAMHYECKUX 2) ev>0;
186.| PMO 3)cv £0;
HEPABCHCTB YTBEPXKIACT, UTO. .. Doy > Cr
5)cv > Cr.
1) R 1+—5€\ = s
6RT 2V 2
2) R| 1+ 5A3 :
6RT 2V
187 | Ananor dopmynb Maiiepa  aus 3) R| 1+ SA ;
rwtazmbl umeet Bug Cp— Cy =... 1
B6RTV 2
A
4) R 1+T ;
RT 2V ?2
5 R| 1+ A; -
6RT 2V 2
1) npuniunom Hephcra;
[TonoxeHne H30TEPMBI-HM300aphl | 2) TPUHIUIIOM TEMIEPaTyphI,
188. | s raza Ban-mep-Baanbca ompe- | 3) npaBmiiom Makcseia;

JIENAETCH. . .

4) mpaBUIIOM JICBOH PYKH,

5) 3akonom [lapurs.
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Conepxxanue Bonpoca

BapuaHTtsl 0TBETOB

189.

[TapaMeTpbl TPOMHOM TOYKH BOJIbI
pPaBHBI COOTBETCTBEHHO. . .

1) To=0,0078 °C,
Po = 0,006 aTm.;

2) To=0,78 °C, Po = 0,1 arm.;

3) To=78°C, Po = 3,6 atm.;

4) To=178 °C, Py = 6 aTm.;

5) To=0°C,Po=1 arm.

190.

HMuddepenunan TepMoauHaMude-
CKOro TtioreHmuaina [ mub0ca s

nByx(}a3zHON CHCTEMBbI UMEET BH]
do =...

1) SAT —VdP + pidN1 + pedNo;

2) -SdT + VAP + pdN; — podNz;

3) -SdT + VAP — pdN: + podNz;

4) SAT + VAP + pudN: + pedNz;

5)-SdT + VAP + pudN: + pedNo.

191.

IIpouieccoM BBIpaBHUBAHUS 110
TEMIIEPATYpe W JABJICHUIO SBJIS-
eTCol. ..

1) ucnapenue;

2) npontecc Jxoyns — Towm-
COHa,

3) KUIIeHuUE;

4) nnaBieHUE;

5) cyonumariusl.

192.

1. JI. Ban-nep-Baansc o6yuancs
B... YHUBEPCHUTETE.

1) MockOBCKOM;

2) BoHHCKOM;

3) JleiineHcKoM;

4) AMCTepIaMCKOM;

5) Oxchopackom.

198.

[Ipy 3HAOTEPMUYECKON PEAKIUM. . .

1) Q <0;

2) Q=0;

3)Q>0;

4)A<0;

5) A = 0.

194.

Bripaxxenue Buaa Zipivi = 0 — a0
YCIIOBHE. .. PABHOBECHSI.

1) pusuueckoro;

2) CTaTHYECKOro;

3) XUMHUYECKOTO;

4) IMHAMHYECKOTO;

5) TeMIiepaTypHOTO.

195.

Pazmepnocts suTponu S B CU —...

1) B1/K;

2) Ix/K;

3) K/Br;

4) BT'K;

5) IxK.
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Ne Conep:xanue Bonpoca BapuaHThl 0TBETOB
YTBepskaeHne, uto BHemHee Bo3- | 1) IlyaccoHa;
JelicTBHE Ha CUCTeMy BhbI3bIBaer | 2) HepHcra,
196.| B Heli peakinuio ymenbinaromnryto | 3) Jle-lllarense;
pesyabTar 3TOro BO3AeiicTBus, — | 4) Kiaysuyca;
ATO MPHUHIUII. .. 5) Opendecra.
3
1) —=
) 4aT*
9
2) —;
) 4aT*
AnmabaThdeckas  CKHMAaeMOCTh 9
197. . _ 3) - =4
yépHOro u3nyueHus Ks =... 7aT
9
4 ;
) 47
7
5) —.
) 4da
1) ocTaércs HEM3MEHHOM;
IIpu u30xopHOM TpoLIECCE B TEP- 2) BOspacTacr;
198.| P P port P~1'3) y6uiBaer;
MocTtarte cBoOoiHas Heprus F... :
4) HeonpeeeHa,
5) paena O.
Bhipakenue Bi/Ia 1) Knaneiipona — Knay3uyca,;
OF 2) I'n66ca — I'enbMrosbiia;
199. U=F-T (a—_l_j Ha3bIBAIOT ypaB- | 3) Jlupaka;
v 4) Dpendecra,
HCHHUEM. .. 5) Kneiina — I'opmona — Doka.
aR
P, = — 5
) Py 21b°
1
3)2 .
2) P, = (aRb®)?;
1
['a3, NOAUUHAIOIINICA YPABHEHUIO )P = ﬁ 2
200. | bepTiio, UMeeT KPUTHYECKOE aB- i 2b% )
JICHUE. .. RT 1
a 2
)P, = ( 3) ;
26b
1
arR )2
5 —
) P (216b3j
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2. TECTOBBIE 3AJIAHUSI HA AHTJIMICKOM
A3BIKE — TEST TASKS IN ENGLISH

The content of the question

Answer options

The differential of internal energy

1) dU =-TdS — PdV + udN;

2) dU = -TdS + PdV + udN;

Lo s s D e 90U~ Tes—Pov -+
form 4) dU = TdS — PdV — pdN;
5) dU = TdS + PdV — pdN.
1) fand I;
The generalized force and|2) (-f)and (-1);
2. generalized coordinate for the rods | 3) fand (-1);
are respectively... 4) | and (-f);
5) (f) and I.
1) kg-m?-s;
2.
3. | The Gibbs thermodynamic potential 2) tg-mg :
in SI has the dimension... 3) kg:m ?’
4) kg-m/s;
5) kg-m?/s?.
The general name for the processes 1) an equ_allzgtlo'n,
f transition of a macrosystem 2) asubllmgtlon,
4, 1? I y 3) a relaxation;
rom a nonequilibrium state to an :
equilibrium state is 4) a work,
5) a heat transfer.
1) Redlich — Kwong;
The critical volume Ve = 4b|2) Van der Waals;
5. |corresponds to the... equation of | 3) Diterici-I;
state. 4) Diterici-II;
5) Berthelot.
1) 0 <n < 10;
5 The efficiency of a heat engine g; 2 zg : ;f
n varies within the range of... £ 1<n<10;
5)0,5<n<1/5.
1) the molar entropies;
The first Ehrenfest equation g :Eg (r:nhct)elriri:aflluggz:[ials
7. |follows from the equality of... of P ;

the phases.

4) the Gibbs thermodynamic
potentials;

5) the temperatures.
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The content of the question

Answer options

From the equality of the chemical

1) Clapeyron — Clausius;

2) Mendeleev — Clapeyron;

8. |potentials of the phases follows | 3) Van der Waals;
the... equation. 4) Berthelot;
5) polytropic.
1) Charles’s;
. _ 2) Bernoulli’s;
o | e Soone I .= 01 3 oy it
R 4) Gay-Lussac;
5) Poisson’s.
1) the second Dieterici equation;
: _ 2) the first Dieterici equation;
If in the PV-pI_ane the |sotherm 3) the Berthelot equation:
10. | cannot h_ave a point of_ contact with Athe Redlich — Kwong
the V axis, we are dealing with... :
equation;
5) the Van der Waals equation.
1) isothermal;
2) isobaric;
11. | The Joule — Thomson process is... | 3) isochoric;
4) isenthalpic;
5) adiabatic.
1) energy;
In two-parameter equations of | 2) pressure,
12. | state, the parameter b has the|3) volume;
dimension of... 4) entropy;
5) temperature.
DF=U+TS+PV,
The free energy of a gas F is 2) F — U-T9 * PV;
13 determined by the expression 3)F=U+PV,
4)F=U-TS;
55F=U+TS.
1) one extremum;
The isotherms of the Van der Waals | 2) two extrema;
14. |gas in the PV-plane at T < T |3) an inflection point;

have...

4) many inflection points;

5) a discontinuity.
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Ne The content of the question Answer options
1) adiabatic;
Thermodynamic systems that have | 2) polytechnic;
15. |several non-thermal degrees of |3) closed;
freedom are called... 4) polytropic;
5) polyvariant.
1) a function of state;
: .| 2) a function of balance;
16. ;Zimociiu?lr:;}i/cs ic;f heat - Q in 3) a function of the process;
Y 4) a functional of measure;
5) a functional of action.
1) a 1%-order phase transition;
A change in the type of crystal | 2) a 2"%-order phase transition;
17. | lattice that results in a jump in heat | 3) a 0"-order phase transition;
capacity is... 4) a non-phase transition;
5) a phaseless transition.
1)c —2¢=0;
The analogue of Mayer’s formula Z)a+c=0,
18. for ideal rods is 3) ci+ 26 =0,
4)ce —c =R,
5) ¢t —c=0.
If in the -equation of state|1) Fahrenheit;
of an ideal gas we assume that|?2) Celsius;
19. |R = 8.31J/(deg'mol), then the |3) Kelvin;
temperature scale becomes the... | 4) Planck;
scale. 5) Boltzmann.
1) third law;
The Nernst principle is called the... 2) s_econd I‘_""W’
20. of thermodynamics 3) first law,
' 4) 0™ law;
5) absolute principle.
1) equal to O;
The second law of thermodynamics 2) equal to 1, :
21. rohibits having a cycle efficienc 3) equal 10 0.5,
P gacy Yoo T4y atall;
5) less than 1.
1) 1 adiabat and 2 isotherms;
2) 2 adiabats and 2 isotherms;
22. | The Carnot cycle consists of... 3) 2 adiabats and 1 isotherm;

4) 2 isochores and 2 isobars;

5) 1 isotherm and 2 isobars.
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Ne The content of the question Answer options
T
1) =i
) P
2) R
The thermodynamic coefficient of P’
oT : P
23. | the form | — | for an ideal gas|3) —;
3 [ v )P gas | 3) -
is equal to... 2) \L;
P
R
5) —.
) V
1) 19;
The table of thermodynamic |2) 13;
24. | coefficients  contains...  partial | 3) 8;
derivatives. 4) 10;
5) 12.
o(PV) .
o(TS) ’
2 OPV)
o(TS)
The physical equality of PV- and a(PV)
25. | TS-planes is achieved by the|3) === = 2,
.. o(TS)
condition...
) o(PV) .1
o(TS)
5) 2PV) o,
o(TS)
1) work 4,
2) heat Q;
26. | The differential of... is full. 3) heat capacity cp;
4) entropy S;
5) heat capacity cv.
1) a chemical;
: .| 2) an adiabatic;
97 The molar Gibbs thermodynamic 3) an isothermal:

potential is... potential.

4) an isobaric;

5) an isochoric.
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Ne The content of the question Answer options
_ 1) the 1% -Dieterici equation;
The equation of state of the form 2) the Berthelot equation:
28. | p = ﬂ_is _ s 3) the Clapeyron equation;
V-b Ve 4) the Clausius equation;
5) the 2"-Dieterici equation.
The non-physical region of ggi%’i%gpg;.
,g. |the Joule — Thomson effect —
: - )A>0;
for the Berthelot gas satisfies the 4HA<0;
condition... 5 P <0,
2
X
D —1.
) [Xcrj
2 X
30 The reduced form of variable X is X’
" | determined by a relation... 3) Xer - X,
4) Xi;
cr 1
5) X - (X,)?.
In relation to the amount of g Zgﬁmf ;
substance of the system N, . — 1
31. 3) intensive;
temperature T and pressure P are... 4) indifferent:
parameters. 5) polyvariant.
1) (i > 0;
oV );
oV );
On the Van der Waals gas oS
32. | isotherms in the PV-plane, there is | 3) Vi > 0;
a hon-physical region where... T
4) 6_Pj >0;
oS );
5) a—Pj > 0.
oV ),
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The content of the question

Answer options

33.

The adiabatic heat capacity of a
thermodynamic system c¢s is equal
to...

1R,

2) o0;

3) 0;

4) 1,

5) cr.

34.

A metastable state of a stretched
liquid arises under the condition...

HP<0,V>0,T>0;

2)P>0,V>0,T>0;

3)P<0,V<0,T>0;

4A)P<0,V>0,T<0:

5P<0,V<0,T<O.

35.

There is no... in the equation of
state of an ideal rod.

1) Young’s modulus;

2) cross-sectional area;

3) temperature;

4) volume;

5) length.

36.

The phase equilibrium condition
has the form...

1) Vi(T, S) = Vu(T, S);

2) Pi(T, S) = Pu(T, S);

3) S1(P, V) = So(P, V);

4) W(T, V) = Wx(T, V);

5 u(P, T) = wo(P, T).

37.

In thermally insulated systems,
entropy increases in... processes.

1) leveling;

2) equalization;

3) straightening;

4) curvature;

5) equilibrium.

38.

The physical and  chemical
heterogeneity of a system s
respectively characterized by the
presence of different...

1) types and orders;

2) components and phases;

3) phases and components;

4) orders and types;

5) chaos and fractals.

39.

About temperature we can say that
it1s...

1) binary;

2) additive;

3) intensive;

4) extensive;

5) polyvariant,

40.

The differential of internal energy
in rod theory has the form...

1) dU = —TdS — fdl;

2) dU = TdS — fdI:

3) dU =-TdS + fdl;

4) dU = TdS + fdI;

5) dU =TdS — PdV.
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Ne The content of the question Answer options
1) P and (-V);
The generalized force and|2)VandP;
41. | generalized coordinate in gas|3)PandV;
theory are respectively... 4) V and (-P);
5) (-P) and V.
1) kg-m?/s?;
. 2) kg-m?/s;
42 Eir;tlt;lg;énw in the SI has the 3) kg m/s?:
4) kg-s?/m?;
5) kg-m/s.
1) sublimation;
A direct phase transition from a | 2) desublimation;
43. | gaseous state to a solid state is| 3) diffusion;
called... 4) crystallization;
5) anti-sublimation.
1) a Dieterici-I;
The critical volume of a Van der | 2) a Dieterici-ll,;
44. | Waals gas coincides with the | 3) an ideal,;
critical volume of... gas 4) a Clausius;
5) a Berthelot.
1) 1+£;
2
2) 1—£;
The efficiency of the Carnot cycle 2
nc is determined by the temperature I, ..
45, 3) Ik
of the heater T1 and the temperature )
of the refrigerator T> as... T
4) 1+ —=2;
1
5)1-12.
1
: 1) the internal energies;
T g 2 he molr et
46. 3) the Gibbs potentials;

follows from the equality of... of
the phases.

4) the molar volumes;

5) the molar entropies.
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The content of the question

Answer options

During first-order phase transitions,
the presence of heat exchange with

1) the molar volumes;

2) the molar entropies;

47. . 3) the molar enthalpies;
external systems is due to a change o
in... of the phases. 4) the heat capaglt_u_es_,

5) the compressibilities.
1) 0;
If the polytropic equation leads to | 2) oo;
48. | the Boyle — Mariotte law, then the | 3) 1;
polytropic index  is equal to... 4) 7,
5) —oo.
1) n= .
C—Cp
)n= T
C—Cq ’
49 The poly’gropic index is determined 3)x = C—Cp :
by the ratio... c—q,
fn=""5;
C—Cp
5)n = i~
C—C;
1) P1< Py,
In the Joule — Thomson process, | 2) P1> P,

50. | the pressures of the initial state P1| 3) P1 = Py;

and final state P, are related as... 4) P1 # P»;
5) P1= Pa.
1) 1910;

Johannes Diderik van der Waals | 2) 1920;

51. | received the Nobel Prize in Physics | 3) 1930;
in... 4) 1940;

5) 1900.
Nd=F-U+PV,
: . . 12)Dd=U+PV+TS;

5o The Gibbs thermodynamic potential 3 d=U_TS +PV:

@ is determined by the expression...

4) ® =F + PV,

5Yd=F_U.
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Ne The content of the question Answer options
The family of isotherms of an ideal 1) parabolas; .
: : 2) hyperbolas;
rod in the fl-plane is represented 1
53. : - | 3) exponentials;
by... emanating from the point 4 i lines.
fZ o )sFralg t lines;
' 5) sinusoids.
A polyvariant system is considered g 2
binary if the number of its non- :
54, : 3) 2;
thermal degrees of freedom is equal 1) 3:
to... 5) 4.
1) isothermal;
2) isochoric;
55. | Zero work corresponds to... process. | 3) isobaric;
4) adiabatic;
5) circular.
1) volume and temperature;
._ .| 2) volume and pressure;
56, The phenomenon of crystallization 3) pressure and temperature:
occurs at constant... -
4) entropy and volume;
5) entropy and pressure.
1) Cv— Cp =R;
2) Cv+ Cp=R,;
57. | Mayer’s formula is... 3) Cv — Cp=0;
4) Cp + Cv = 2R;
5 Cr—-Cv=R.
1) 6,67 m?kg/(s’°K ‘mol);
: . | 2) 8,31 m?kg/(s’K mol);
58 Theallinlversal gas constant R is 3) 9.8 mPkgl(s?K-mol):
cquatto... 4) 5,67 m2kg/(s2K-mol);
5) 2,9 m?kg/(s’K mol).
1) pressure;
o 2) entropy;
) The I\_Iernst principle regulates the 3) Gibbs potential:
behavior of... when T — 0. :
4) volume;
5) free energy.
.| 1) of the first kind;
I St o eI 2 of e scond i
60. creatin a erpetual  motion 3) of the third kind;
ng Perp 4) of the internal combustion;
machine. ..

5) on fast neutrons.
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The content of the question

Answer options

61.

The statement that there is more
than one single-valued state
function that remains constant for
any process in a thermostat is...

1) the principle of uniqueness;

2) the entropy principle;

3) the Nernst principle;

4) the energy principle;

5) the temperature principle.

62.

PV’
I:)OVOY

The expression A...= Rl-ln
Y_
determines the change in...

1) molar enthalpy W,

2) internal energy U;

3) molar entropy S;

4) free energy F;

5) temperature 7.

63.

The total differential of the free
energy F of a gas has the form...

1) dF= _SdT _ PaV;

2) dF= SAT — PAV:

3) dF=—SdT + PdV;

4) dF= SdT + PdV:

5) dF= —TdS — PdV.

64.

Adiabatic coefficient of volumetric
expansion is...

1) a,=V" (a—vj ;
T ),

2) (15 :V71 (ﬂj ,
oT Jg

oV
3 =V =
) o (aT jw

4) a, :V(ﬁj :
oT )

5) a, =V (ﬁj .
P ),

65.

The element of the table of
thermodynamic coefficients... is
supposed to be independent.

) [
o1 ),

oy [P
2s ),

3) [ &
o1 ),

5L
ot ),

5) @j.
2 ).
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Ne The content of the question Answer options
The upper temperature of the sign é) carbon _dIOXIde’
: ; ) oxygen;
inversion of the Joule-Thomson :
66. 3) hydrogen;
effect at normal pressure equal to :
4) argon;
723 K corresponds to... .
5) helium.
1) ozone;
2) molecular oxygen;
67. | The main component of air is... 3) carbon dioxide;
4) molecular hydrogen;
5) molecular nitrogen.
1) (a_T) T <o
S ) ¢
2) (8_Tj _P > 0;
S ) ¢
68. The _correct thermodynamic 3) aT _R >0
inequality is... oS ), ¢
4) (gj _T > 0;
S
5) (gj _R <0.
S
1) 1%-order phase transition;
The transition of metals into a|2) 2"-order phase transition;
69. | superconducting state in an external | 3) 0"-order phase transition;
magnetic field is a... 4) non-phase transition;
5) tunnel transition.
According to the Gibbs phase rule, Dr>n :
2)r > n+2;
the number of phases r and the :
70. 3r <n+1,
number of components n are Hr <n+2
related by the inequality... 5)r < n+3
On the equilibrium curve of the|1)O0;
liguid and gaseous phases, the|2)1,
71. | number of degrees of freedom I"|3) 2;
that do not lead to a violation of | 4) 3;
equilibrium is equal to... 5) 4.
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The content of the question

Answer options

The equation of state of the form

1) dielectrics;

2) ferromagnets;

72. | f= EG{I[I_a(T — TO)]—I} 3) magnets;
. b 4) non-ideal rods;
describes... 5) ideal rods.
1) equal to O;
The change in any state function as 2) equal to nf
73. , : 3) equal to 1;
a result of a circular process is... :
4) equal to «o;
5) negative.
1) decreases;
In an isobaric process in a thermostat, | 2) increases;
74. | the Gibbs thermodynamic potential | 3) remains unchanged;
D... 4) is equals 0;
5) is equals oo.
The coefficients vi, indicating how | 1) stoichiometric;
many molecules of the i-th|2) stereometric;
75. | substance appear or disappear as a | 3) quantitative;
result of one reaction act, are|4) qualitative;
called... 5) stochastic.
1) The Utrecht University;
J.  Gibbs made significant | 2) The University of Bonn;
76. | contributions to thermodynamics | 3) The University of Rome;
while working at... 4) The University of Vienna;
5) The Yale University.
1) O;
The reduced entropy has the 2) L,
. dimension 3) VK
4) W-s/K;
5) W/K.
_ _ _ 1) rigidity k;
In the differential entropy of an ideal 2 volume V:
cdT a...oldl
78. |rod  dS= + s | 3) enthalpy W;
T IO .
absent. .. 4) heat capacity cr;

5) Young’s modulus E.
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The content of the question

Answer options

79,

The molar Gibbs thermodynamic
potential is...

1) a chemical potential;

2) a physical potential;

3) a heat capacity;

4) athermal conductivity;

5) a heat content.

80.

In the TS-plane the... cycle looks
like a rectangle.

1) Boyle;

2) Charles;

3) Carnot;

4) Ehrenfest;

5) Joule.

81.

In the definition of the isochoric
thermal pressure coefficient

B, = P‘l(ﬁj is absent. ..
aT ),

1) pressure P;

2) entropy S;

3) volume V,

4) work A;

5) heat Q.

82.

The gas pressure P is determined
by the free energy F as...

ve- (&),
oT ),

e (5]
oT )y

e (5]
oV )

o {5]
oV ).

5) p = (5—Fj.
3 ).

83.

If the reaction constant satisfies the
o [InK (P,T)]

condition <0, then

the reaction is...

1) neutral;

2) retarded,;

3) advanced;

4) exothermic;

5) endothermic.

84,

Ludwig Boltzmann graduated from...

1) The University of Bonn;

2) The University of Trier;

3) The University of Vienna;

4) The University of Graz,

5) The University of Rome.
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Ne The content of the question Answer options
In  this physically  correct |-1) €Ntropy S; _
definition of chemical potential | 2) Internal energy U;

85. 3) free energy F;

oD :
n = 5 Is absent... 4) volume V;
TR T 5) amount of substance N.

HT = [N
oS )
T - [
oW J,

Entropy S, enthalpy W, temperature oW

86. | T and pressure P are related to each | 3) P = =5 )

other by the formula... T
NNEDE
oT Js
5) T = @) |
oS )y
e, = 5
v—1
2) C, = %;
87 For one mole of an ideal gas the R
" | following relation is true... 3)C, = 1—;
-7
v—1
5) Cv =yR.
1) 1822;
Robert Mayer established the first 2) 18425
88. law of thermodynamics in 3) 1862,
y . 4) 1882:
5) 1902.
) i 1) 0;
At the triple point, the number of N 1:
degrees of freedom /" that do not :

89. o o |13)2;
lead to a violation of equilibrium is ) 3.
equal to... )3;

5) oo.
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Ne The content of the question Answer options
1) 0"-order phase transition;
" : 2) 2"-order phase transition;
90. sTuhpeerftIruairc]iS;zg iSOJ helium to a 3) 1%-order phase transition;
4) tunnel transition;
5) non-phase transition.
1) greater than;
Always the efficiency of the cycle | 2) is equal to;
91. |inscribed in the Carnot cycle... the | 3) less than;
efficiency of the Carnot cycle. 4) two times greater than;
5) two times less than.
1) W-m/s?;
The dimension of isochoric heat | 2) W-m/s;
92. |capacity Cv of a thermodynamic | 3) W-s/K;
systemin Sl is... 4) J'm/s;
5) W-s/mol.
1) transformation;
The law of mass action determines | 2) decay;
93. |the value of K(P, T), called the... | 3) induction;
constant. 4) reduction;
5) reaction.
In 1913, the Nobel Prize in Physics 1) I!qu!d nitrogen, .
ded to H. Kamerlingh- 2) I!qu!d hydrogen;
g4, | Was awardec 3) liquid neon;
Onnes for his low temperature — —
research and the discovery of 4) I!qu!d h_ellum,
5) liquid air.
1) low;
95 :{ifressure is dimensionless, then g; Cgir}’ied;
4) diluted,
5) reduced.
The number of degrees of freedom 1) '=2+n-r;
I" that do not lead to a violation of |[2) '=n—r;
96. | equilibrium is related to the number |3) I'=2+r—n;
of phases r and the number of |4)/'=1+n-r;
components n as... 57'=n-r-2.
1) an ideal gas;
The entropy differential 2) a non-ideal gas;
97. | yg o &dT , oEsldl 3) an ideal rod;
T l 4) an non-ideal rod;

5) an ideal membrane.
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The content of the question

Answer options

In the expression for isothermal

1) pressure P;

2) amount of substance N;

98. | compressibility K, = —...‘l(g—\é] 3) volume V;
T .
ic absent. . 4) temperature T;
5) entropy S.
oP
1 =P = ;
- (2]
oP
2 S S e
8-S
The isochoric thermal pressure 1 OP
3 =T |—|;
9. coefficient is... ) Py EéT j\,
oP
4 = Pt — ;
b= P S,
oP
5 =T — .
b= TS|
The assertion that there is more | 1) temperature;
than one single-valued function of | 2) entropy;
100.| state that remains constant for any | 3) energy;
process in the adiabat is the |4) unambiguity;
principle of... 5) Nernst.
JInK (P, T
1) [ ag_ )] < 0
O[InNK (P, T
2) [ aﬁl' ) > 0;
An endothermic reaction requires
i o[InK (P, T
101.| that the reaction constant K(P, T) | 3) [In ( )] < 0
satisfy the condition... oP
O[InNK (P, T
4) [ 8?3 ) > 0;
5) lnK (P,T)] _ o
oT
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Ne The content of the question Answer options
5 1) temperature T;
In the derivative (—j 2) pressure P;
102. o N Jy 3) entropy S;
characterizing  the  Gay-Lussac [4) enthalpy W;
process, there is no... 5) free energy,F.
s - (8_@] ;
oT ),
s - (i3]
Entropy S, Gibbs thermodynamic i
103, Potential F, temperature T and 3) P = oD
"| pressure P are related to each other or ).’
by the formula... Y
4) P = (— ;
oS );
5) T = (5—@) .
oS Jp
1) plasma;
The coefficient of linear thermal 2) IquId;.
104. expansion a is positive for 3) rubber,
P P 4) metal,
5) gas.
oV )
2 ()
oS ),
105 | Temperature T can be determined 3) — aJ )
| by the derivative... oV )’
4) ﬁj :
oS )y
5) a_u} |
oP ),
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The derivative of free energy F of

1) -S§;

OF 2) S,
106.| the form (—j expresses the | 3) —P;
T 4) P;
parameter... 5) —.
The upper inversion temperature of 1) 500 K
: 2) 603 K;
the sign of the Joule — Thomson :
107. . 13)303 K;
effect at normal pressure for air is :
equal to 4) 698 K,
5) 103 K.
oT
1) Kg=—P* ;
ko= 5]
oP
2) Kc=P* — | ;
k=P ).
4 OP
108.| Adiabatic compressibility Ksis... |3) Kg=-V 1(6\/] ;
4) K, P_l(apj
oT
5) K, —-v*[avj
oP
1) adiabatic;
The amount of heat is calculated | 2) isothermal;
109.| using the formula Q =T (S2 — S1) in | 3) isochoric;
the... process. 4) isobaric;
5) polyvariant.
1) },L(T) =1+ —n%g(T);
2nsc, (T)
2) W((T) = 1+ ———=;
) 1 Y
110 The permeability of a substance n Arse, (T)

as a function of temperature T is...

-1+
\Y

Arse, (T)

(T)

I u(T) =1+ Sm
(T)
(T)

Arse (T)
—
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Ne The content of the question Answer options
l) p= re / E:
In the theory of dielectrics, the |2) p =xe-E;
111.| electrical ~ susceptibility xe is|3)p = e - E
determined from the relation... 4) p = 2nx. - E;
5) E=x. p.
1) 0;
2) 1;
_— AE?
For non-polar dielectrics the |3) —5—;
112.] . _ T
difference cz—cp =... p
s
5) R.
1) ¢, —T(asj ,
oT
2) c, =—T [ 05 j ;
oT
: : : oT
113 | For the isobaric heat capacity ce the 3) _T[ ) :
relation... IS true. oS
£ c, =T (av j ;
ot ),
5) ¢ _T(aTj .
oV ),
1) Stefan — Boltzmann;
A physical constant equal to|2) Planck;
114.| 8,31 J/(mol'K) is called the...|3) Wien;
constant. 4) universal gas;
5) gravitational.
1) amount of substance N;
In the definition of the|2) chemical potential p;
115.| Gibbs thermodynamic potential | 3) enthalpy W;
@ = ... —TS + PV there is no... 4) internal energy U,
5) free energy F.
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Answer options

116.

The reduced pressure has the
dimension...

1) Pa;

2) N/m?;

3) J/m3;

4) 1,

5) Pa/m.

117.

The magnetic susceptibility »m of a
superconductor is equal to...

1
1)—;
) 27

1.

2 ,
)4Tc

1
3) —
) 4t

4) 0;

5) oo.

118.

The efficiency of the Carnot cycle
does not depend on the
characteristics of the...

1) fuel,

2) circular process;

3) working fluid;

4) heater;

5) refrigerator.

1109.

The change in internal energy of an
ideal gas AU =...

1) cr (T2 —To);

2) cv(T2—Ty);

3) cv(S2—Sy);

4) cs(T2—To);

5) cp (T2 —Ta).

120.

The state function defined by the
. (aFj :
derivative | — | is...

oT

\

1) chemical potential y;

2) enthalpy W;

3) entropy S;

4) internal energy U,

5) pressure P.

121.

Experiments on adiabatic stretching
of wires were carried out by...

1) Joule and Haga,;

2) Joule and Thomson;

3) Haga and Maxwell;

4) Maxwell and Faraday;

5) Kelvin and Boltzmann.
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Ne The content of the question Answer options
5a
D= =7
2°% Rb?®
a
ATa= 5 2
2% Rb?®
The critical temperature of a gas 15a
122./ obeying the second Dieterici )T, = 6 2
equation is... 23 Rb?3
15a
Dla= w2
2% Rb?®
13a
5) TCr - ﬁ
2°% Rb?®
_ _ | 1) pressure P;
In the expression for adiabatic :
2) entropy S;
- oV
123.| compressibility K = —... (a_Pj 3) temperature T;
. * | 4) volume V;
there is no...
5) enthalpy W.
) 20.9).
o(P.V)
2 AP.S).
The mutual mapping of TS- and o(T,V)
o PV-pranesa(Pr?)uwes that the 3 o(P.T).
‘| Jacobian ’ be equal to the o(V,S)’
o(T,S) ’
Jacobian... 2 o(TV)
o(P,S)’
5) a(S,V).
o(T,P)
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Ne The content of the question Answer options
1) C, = R ;
1-y
2) CP — ﬂ’
v—1
' ' 2YR
15, For an ideal gas the relation... 3) C, = "
IS true. v—1
4) C, = R ;
y-1
5)C, =
'Y_
W = (5_\/ ;
OP )
v = [N
oP )
Entropy S, enthalpy W, volume V oW
126.| and pressure P are related to each |3) V = =5 ;
other by the formula... P
HW = (a_v ;
oS Jp
5) P = (M _
oV s
1) Wien;
A physical constant equal to |2) Plank;
127./2,9-103°m'K is called the... | 3) Stefan — Boltzmann;
constant. 4) universal gas;
5) gravitational.
1) Wien’s;
: .. .| 2) Gay-Lussac’s;
128, The expression for the emissivity 3) Stefan — Bolzmann’s:

e(T) = oT*is called... law.

4) Mayer’s;

5) Rayleigh — Jeans.
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The content of the question
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129.

The Rayleigh — Jeans formula best
describes  thermal blackbody
radiation in the... range.

1) optical;

2) infrared;

3) ultraviolet;

4) X-ray,;

5) radio.

130.

RT

(y-=1(T -9)
the parameter 0 is equated to O due
to the empirically correct behavior
of the...

In the formula C, =

1) temperature T;

2) gas constant R;

3) adiabatic index v;

4) heat capacity Cv itself;

5) volume V.

131.

Volume V, Gibbs potential @,
temperature T and pressure P
are related to each other by the
formula...

oP ),

oT ),

3V = acp i

132.

The derivative (a—T)

oV ),
characterizing the  Gay-Lussac
process for a VVan der Waals gas is
equal to...
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Ne The content of the question Answer options
1) PdV;
In the differential of the Gibbs|3) Tqs:
potential for a two-phase system :
133 d® = ... + VdP + pdN: — podN> 3) Tdsf
the term... is missing. 4) SdT;
5) —-SdT.
In the definition of the adiabatic |- V0lume V
thermal  pressure  coefficient | 2) €Ntropy S,
134, 3) enthalpy W;
4 ( OP : .
B.=P (—j there 1s no... 4) internal energy U;
oT
5) free energy F.
Cel
AE
The thermodynamic coefficient 2) T’
135.| ( OT . . £
— | for polar dielectrics is... -
&) oo 30,
4) =
CcTA
5) .
1) the fl-plane;
The plane of generalized force | 2) the PV-plane;
136.| and generalized coordinate for a|3) the HM-plane;
magnet is... 4) the ED-plane;
5) the TS-plane.
1) the radio;
2) the VHF radio;
Wien’s formula describes well )1 a rac?lo,
137. o 3) the infrared,;
thermal black radiation in... range. ——
4) the optical,
5) the ultraviolet.
1) Cp = Cy;
For an ideal gas the relation... is ot 1"
or an 1dcal gas € relation... 1S _ ]
138.) satisfied. 3) Cr=RCy;
4) Cv =yCp;

5)Cr=(y-1Cv
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Ne The content of the question Answer options
1) volume V;
In the definition of enthalpy 2) adiabatic mde?( v,
139.|.,, _ : 3) temperature T;
W=U + P... there is no... :
4) entropy S;
5) polytropic index x.
. .| 1) Wilhelm Wien;
In 19_11, the_NobeI Prlz_e in Physics 2) Ludwig Boltzmann:
for discoveries concerning the laws :
140. - 3) Joseph Stefan;
of thermal radiation was awarded
to 4) Paul Ehrenfest;
5) Dmitri Mendeleev.
1) 5,67 - 108 J/(m?K?s);
2) 5,67 - 10°° N/(m?K?s);
141 I:Es\t/::lltj?:f the Stefan — Boltzmann 3)5.67 - 10 J/(MKS):
4) 5,67 - 101 J/(m2K?’s);
5) 5,67 - 108 J/((Mm*K2s).
1) maximum;
Under equilibrium conditions, the 2) mlnlmu.m;
142.| ~. - 3) equal 0;
Gibbs potential is... :
4) equal to o;
5) indefinite.
The expression 1) the adiabatic;
S 2) the isotherm;
143.| T =T, (V) - exp[(y—l)ﬁ} in the | 3) the isenthalpe;
_ 4) the isochore;
TS-plane defines... 5) the isobar.
1) N > 0;
oP J;
2) P > 0;
oV J);
In the physical region of the oP
144.| isotherm, the inequality... is|3) v 7 0;
satisfied. T
oV
4) | — 0;
)
5) P <0.
oV J;

67




Ne The content of the question Answer options
In the definition of the adiabatic | 1) 3;
compressibility  of  blackbody | 2) 5;

145, . .. _ 3) 7;
radiation Ks = 2aT’ the number. .. 1)

IS missing. 5) 13.
1) TV = const;
. N ... | 2) T°V = const;
146, Zgizggglilg of equilibrium radiation 3) TV = const:
4) TV? = const;
5) T3V* = const.
1 (au j _
oV
2) (auj _
oV
147 | The pressure P can be determined 3) v
'| by the derivative... ou
2) (&j .
oT )’
5) Eavj
oU
A
The universal gas constant R is|2) R=KNa;
148.| related to the Boltzmann constant k | 3) R = kNa;
and the Avogadro number Na as... 4) R = 2kNa;
T
5 :
) KN ,
1)5,9 - 101°K;
In 1995, when cooling rubidium |2)5,9 - 10 K;

149.| atoms, a minimum temperature | 3) 9,9 - 102 K;

of... was achieved. 4)9,9-10°K;
5)5,9-10 K.
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Answer options

150.

In the derivative of free energy F

of the form (S—FJ = —P there
.

1) entropy S;

2) heat capacity cp;

3) volume V,

4) internal energy U,

is no... 5) pressure P.
1) 6(f,|);
o(S,T)
2 26T,
The equivalence of the TS- and ol 1)
fl-planes requires that the Jacobian o, f) .
151 5t 1) 3) 575y
o ’S) be equal to the Jacobian... (T,S)
’ o _20.9).
o(f,l)
5 06T
o, f)
1) adiabatic index v;
In  the  barometric ~ formula | 2) enthalpy W;
152, o _ P exp _Mgh ) ereisno. |3) temperature T;
R... 4) entropy S;
5) volume V.
1) iron;
A e 2) carbon;
153. Egsuel(l)ll?sr Iurrlgsezfissi(r)r?d(;sslill(jllg?orand 3) carbon dioxide;
g P P 7 14) helium;
5) water.
1) metals;
. : 2) gases;
Lo T o o e 13 s
4) rubbers;
5) plasma.
1) Ws;
The dimension of chemical 2) J/mc.)l;
155, otential pin Sl is 3) WIs;
P K 4) J'mol,
5) W/mol.
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156.

In an exothermic reaction...

1) Q <0;

2)Q>0;

3)A=0;

4) A<0;

5)Q =0.

157.

The critical pressure of a gas
obeying the first Dieterici equation
is...

a .

1) P«= ble?’

a

2)Pe= Jprre

a

) P= gz

3a

4) Py = W;

a

5) Px = .
) P 4mb%e

158.

For a chemical potentiala p, the

statement that p = % IS true —...

1) never;

2) sometimes;

3) always;

4) only for gases;

5) only for plasma.

159.

The entropy of

radiation is...

equilibrium

s = 4TV

+ const;

2) s = 26TV

+ const;

3)S = oTV + const;

4 - 46TV

+ const;

5) S = 46T3V + const,

160.

The upper value of the temperature is
limited by the Planck temperature
Tr equal to...

1) 1, 4168 - 10* K;

2) 1,4168 - 102 K

3) 1, 4168 - 102 K;

4) 2, 8336 - 107 K;

5) 2, 8336 - 102 K.
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Ne The content of the question Answer options
T
H
: . 3) M =un—;
161.| Curie’s law for magnets is... ) e T
H
An  expression  of  type| L) Cv—Cn
2) Cv — Cp;
oP oV -
162.| T| —| - |— specifies the | 3) cp —cy;
oT ), oT Jo 4 :
. ) CT - CP1
difference... 5) cv — Cs.
1) minimum;
N . 2) maximum;
163, 1l#ggle;rnee;qu|:zlbirslum conditions, the 3) equal 10 0:
9y 4) equal to «o;
5) undefined.
1) °C;
The dimension of the reduced 2) K
164. temperature is 3L,
p D) 4) OF;
5) J.
1) Dalton’s;
The pressure of a mixture of | 2) Gay-Lussac’s;
165.| chemically non-interacting ideal | 3) Boyle — Mariotte’s;
gases is determined by the... law. | 4) Poisson’s;
5) Charles’s.
In the equation of state of an ideal | ) 0 K§
2) 0 °C;
I{1- -T J
166.| rod szo{ [ OLIU 0)]—1} 3) 0 °F;
0 4) 100 °C;
value of 7o is equal to... 5) 100 K.
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Ne The content of the question Answer options
An expression of  type|1)Cs—Ci
2) Ct— Ci;
of ol -
167.| T S I = specifies  the | 3) ¢ —cx;
_ ! f 4) ¢t — Cs;
difference... 5) Gt — Cv.
1) 1;
The ratio of the critical volumes for | 2) 1,5;
168./ the second and first Dieterici |3) 2;
equations is... 4) 2,5;
5) 3.
oU
Dup = (—j ;
&S A 1
oF
2) p = —) ;
ON Jq ¢
' initi oD
169, The phys_lcally corr_ect dgflnltlon of Y= | :
the chemical potential p is... T A s
oU
Hu = —j :
T N.p
oD
5u = (—j :
oN Jp +
1) ozone;
If the coordinates of the triple point | 2) carbon dioxide;
170.| are T=-56,6 °C and P = 0,52 MI1a, | 3) oxygen;
then this substance is... 4) nitrogen;
5) hydrogen.
1) Planck;
The physical constant equal to|2) Wien;
171.|5,67 - 10°® Br/(M*K* ) is called | 3) Stefan — Boltzmann;
the... constant. 4) Rayleigh — Jeans;
5) Gibbs.
Lord Rayleigh received the Nobel 1 neon;.
. . .| 2) argon;
Prize in Physics in 1904 for his :
172. 3) xenon;
study of real gases and the :
discovery of... 4) kryp'_[on,
5) astatine.
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Ne The content of the question Answer options
1) 621 K;
The upper temperature of the sign | 2) 611 K;
173.| inversion of the Joule — Thomson | 3) 601 K;;
effect at normal pressure for N2 is... |4) 591 K;
5) 581 K.
1) reduced;
174, Ifthg tgmperature Is dimensionless, g ZA%Z’Iized;
then it is... S
4) non-physical,
5) low.
1) enthalpy W;
175 In the definition of free energy g Eggtofgfcsc.:ity .

F=U-T... thereisno ... 4) heat capacity cv.

5) volume V.,

1) internal energy;

2) entropy;

176.| Heat content is a synonym for... 3) enthalpy;

4) heat capacity;

5) thermal conductivity.

1) dW = SdT + VdP + udN;

The enthalpy differential dW for a | 2) dW = -TdS + VdP — pudN,

177.| system with a variable amount of | 3) dW = TdS + VdP + udN;

substance has the form... 4) dW = SdT — VdP + pdN;

5) dW = TdS + PdV + udNi.

Mh
1) P = Bexp| ——— |;
)6 - -2
2) P = Roo| -0
The presence of an external
potential field allows us to obtain _ ~Mgh),
178. for pressure P a barometric formula 3) P Foexp RT )’
of the form... Mgh
4) P = Bexp| ———— |;
)P = Re| -t
Mgh
5) P = —Rexp| —— |.
)+ - —pop( )
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Ne The content of the question Answer options
1) W;
_ _ 2) W:s;
179 ;I;}hglgslmensmn of free energy F 3) Is.
4) JIs;
5) Wis.

The transition of metals to the

1) electric field,

2) magnetic field;

180. superconducting state in _ the 3) gravitational field:
absence of an external... IS a 4) pressure:
second-order phase transition. pressure,
5) heating.
S
DT =T, (P -1)—|;
)T =T, ( )exp[(v )ZR}
i S
2) T=T,(P)exp Z(y—l)E}
. i i . . B S 1
181 An |sobar|nthe TS-plane is defined 3) T=T1(P)exp (y-1)-> |
by the expression... i YR |
= S
4) T:Tl(P)exp (y—l)% :
i S
5) T =T,(P)exp (Y_l)n—R -
1) +oo;
) - 2) +e;
182 The isothermal compressibility 3) i
'| Kr of blackbody radiation is... -
4) oo;
5) 0.
. 1) equalization;
The process of transition to . —
o 2) straightening;
an  equilibrium state of a ——
183. N . .. | 3) equating;
nonequilibrium system consisting S
of equilibrium subsystems is... 4) rela>§a_t|on_,
5) stratification.
1) 100™;
th.
2018 marked the... anniversary of 2) 150thf
184. James Joule’s birth 3) 2007
' 4) 250™:
5) 50,
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Ne The content of the question Answer options
SdT VdP
1) du = — — ;
) dp N N
SdT ~ VdP
2)dp = — + ;
) dp N N
The differential of chemical _SdT | VvdP
185. potential u has the form. .. 3) dp = N * N
SdT VdP
4Hdy = — - —;
) dp N N
TdS VdP
5) du = -
) dp N N
1) cv < 0;
One of the thermodynamic 2) cv >0,
186. inequalities states that 3)ov £0;
q 4) cv > Cp,
5)cv>Cr
5A
1) RI1+ 7T |
6RT 2V 2
2) R| 1+ 5A3 ;
6RT 2V
1g7 | The analogue of Mayer’s formula for 3) R| 1+ SA _|.
plasma has the form Cp— Cv=... :
B6RTV 2
4) R| 1+ '2‘ = ;
RT 2V 2
A
5) R| 1+ 71
6RT 2V 2
1) Nernst’s principle;
The position of the isotherm-isobar | 2) temperature principle;
188./for a Van der Waals gas is|3) Maxwell’s rule;

determined by...

4) left-hand rule;

5) Charles’s law.
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189.

The parameters of the triple point
of water are respectively...

1) To=0,0078 °C,
Po = 0,006 atm.;

2) To=0,78 °C, Po = 0,1 atm.;

3) To=78 °C, Po = 3,6 atm,;

4) To=178°C, Po= 6 atm.;

5) To=0°C, Po=1atm.

190.

The differential of the Gibbs
thermodynamic  potential ~ for
a two-phase system has the form
do =...

1) SAT —VdP + pidN1 + padNo;

2) —SdT + VdP + pdN1 — podNy;

3) -SdT + VAP — pdN; + prodNz;

4) SAT + VAP + pudNz + podN;

5)-SdT + VdP + pudNz + pdNo2.

191.

The process of equalization by
temperature and pressure is...

1) evaporation;

2) Joule — Thomson process;

3) boiling;

4) melting;

5) sublimation.

192.

J. D. van der Waals studied at
the... University.

1) Moscow;

2) Bonn;

3) Leiden;

4) Amsterdam;

5) Oxford.

193.

In an endothermic reaction...

1) Q <0;

2) Q=0;

3)Q>0;

4) A<0;

5)A=0.

194.

An expression of the form Zipivi =0
is the condition of... equilibrium.

1) physical,

2) static;

3) chemical;

4) dynamic;

5) temperature.

195.

The dimension of entropy S in SI
Is...

1) WI/K;

2) JIK;

3) KIW;

4) W'K;

5) J'K.
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Ne The content of the question Answer options
The statement that an external é) EOISSO? S
influence on a system causes a ) Nernst >

196. S 3) Le Chatelier’s;
reaction in it that reduces the result 4) Clausius.
of this influence is the... principle. 5) Ehrenfest’s.

3
1) —
) 4aT*
9
2) ——
) 4aT*
197 The adiabatic compressibility of 3) 9 |
'| blackbody radiation Ks=... 7aT*’
9
4 ;
) 4T*
7
5) —.
) 4a
1) remains unchanged;
. : : 2) increases;
In an isochoric process in a :
198. thermostat, the free energy F 3) decreases,
’ gy r... 4) is undefined,;
5) is equal to 0.
An expression of the form |1) Clapeyron - Clausius;
OF 2) Gibbs-Helmholtz;
199.| U :F—Tt—j is called the... | 3) Dirac;
_ ot v 4) Ehrenfest;
equation. 5) Klein — Gordon — Fock.
aR
1) P = ;
) cr 2:|b3
1
2) R, = (aRb’)?;
1
_ aR )2
A gas obeying the Berthelot|3) P, = |—= |

200. ) he 2b

equation has a critical pressure... -
aRT )2
4) P, = ;
- ()
1
aR )2
5 P, =
) For (216b3)
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3. OTBETBI K TECTOBBIM 3AIAHUAM —
ANSWERS TO THE TEST TASK

B 5TOM myHKTE NMpPUBOASATCS HOMEpA MPABUIBHBIX OTBETOB HA BCE
BOIpOCHI TecTa (Tabnuua 1). OTu HOMepa BBIJEICHBI KUPHBIM MIPU(TOM
U pacroJiararoTcs moJ HomMmepaMu BOIIPOCOB.

This section lists the numbers of correct answers to all test tasks
(table 1). These numbers are in bold type and appear below the task numbers.

Taomuna 1 — OTBETHI K TECTOBBIM 3aJaHUAM
Table 1 — Answers to the test task

1 2 3 4 5 6 7 8 9 10
3 5 5 3 4 2 1 1 4 2
11 12 13 14 15 16 17 18 19 | 20
4 3 4 2 5 3 2 5 3 1
21 22 23 24 25 26 27 28 29 | 30
2 2 3 8 2 4 1 5 2 4
31 32 33 34 35 36 37 38 39 | 40
3 1 3 1 4 8 2 3 3 4
41 42 43 44 45 46 47 48 49 | 50
3 1 2 5 5 4 2 3 3 2
51 52 53 54 55 56 57 58 59 | 60
1 3 4 3 2 3 5 2 2 2
61 62 63 64 65 66 67 68 69 | 70
5 3 1 2 4 4 5 4 1 4
71 72 73 74 75 76 77 /8 79 | 80
2 5 1 1 1 8 2 5 1 3
81 82 83 84 85 86 87 88 89 | 90
1 4 4 3 5 1 2 2 1 2
91 92 93 94 95 96 97 98 99 | 100
3 3 5 4 5 1 3 3 1 2
101 102 103 104 105 106 107 108 109 | 110
2 1 2 4 4 1 2 5 2 4
111 112 113 114 115 116 117 118 119 | 120
2 1 1 4 4 4 3 3 2 3
121 122 123 124 125 126 127 128 129 | 130
1 3 4 1 4 2 1 3 5 4
131 132 133 134 135 136 137 138 139 | 140
3 1 5 2 2 3 5 2 1 1
141 142 143 144 145 146 147 148 149 | 150
1 2 4 S 4 3 1 3 2 3
151 152 153 154 155 156 157 158 159 | 160
2 3 4 4 2 1 3 3 1 1
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OxkoHyanue Tadaunsl 1
End of table 1

161 162 163 164 165 166 167 168 169 | 170
2 3 1 3 1 2 3 3 5 2
171 172 173 174 175 176 177 178 179 | 180
3 2 1 1 2 3 3 4 2 2
181 182 183 184 185 186 187 188 189 | 190
3 1 1 3 2 2 1 3 1 5
191 192 193 194 195 196 197 198 199 | 200
2 3 3 3 2 3 2 3 2 &)
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