XapkiBChKHI HamioHATRHUN yHiBepcuTeT iMeHi B. H. Kapasina
Crenianbaicts 105 «IIpukinagda ¢i3zuka Ta HaHOMATEPIAIN
HaBuanpua mucruiunina «MosaekyiasgpHa ¢i3ukay

KOHTPOJIbHA POBOTA

3pa3ok 3aBlaHb
Bapianr 1

1. Yucno cryneniB cBoO0 M MOBITPs?
A)3; 0) 5; ¢) 6; n) 7,

2. [Toka3uuk momitponu n> 1. HarpiBaeTbcs 4 0XOJIOMKYEThCA 17€aIbHUIA T'a3 MPH
CTHCKaHH1?

3. 3 igeadbHUM OJTHOATOMHUM Ta30M 3/11HCHIOIOTH MPOLIEC MPH MOCTIHHOMY 00’ €Mi Tak,
110 HOoTo TeMnepaTypa 3MEHIIHIAach B n = 2,5 pa3u. [loyaTKoBHiA TUCK a3y JOPIBHIOE Po=10Tla,
006’em V = 10 ;1. BusHaunty 3MiHy BHYTPIIIHBOI €HEprii rasy.

4. Kucens HarpiBaetbes npu noctiiiHomy TrcKy P = 80 kIla. Moro 06’em 30inbiryeTbes
Bin Vi =1 M 10 Vo =3 M. Busnaunty 3miHy BHYTpimHboi eneprii kucuio U; poGoTy A, 10
BUKOHAaHA HUM IIPH PO3LIMPEHHI; KUTbKICTh TEIUIOTH QQ, TOBIJOMIICHE Ta3y.

5. IneanbHuiA ra3 3 MOKa3HUKOM aJ1iabaTv y pO3MIUPHIIN 3a 3aKoHOM P = aV, 1e a -
nocriiiHa. [TouaTkoBuii 06’eM razy Vy. B pe3ynbrari po3mmpeHHs 00’ eM ra3y 30UTbIIMBCS B 1
pa3. 3HaiiTu: 1) mpupicT BHYTPILIHBOT €Heprii raszy; 2) podoTy, 3/iliCHEHYy ra3om;

6. Buznauntu unciio Mosiekys N ra3y, yKJIaJeHOTO B BEPTUKATIBLHOMY M HAPUIHIN
nocyaudi. [Tnoma migcraBu cyaunu S, Bucota h. Tuck Ha piBHI HUKHBOT OCHOBU CyIUHH Py.
Temmnepatypa razy T. Baxaru, mo TemnepaTypa razy i IpuCKOpPeHHsI BUIBHOTO TIa/IiHHS HE
3anexarhb Bil BUCOTH. MolsipHa Maca rasy |L.
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KOHTPOJIbHA POBOTA
Bapianr 2.
1. Yucno cTyneHiB cBOOOIU BYTJIEKUCIIOTO razy?
A)3; 0) 5; c) 6; n) 7,

2. [oBiTps B KiMHATI Harpiau Bix Temneparypu To 1o T. IIpu nbomy THCK HE 3MIHHBCS.
Uu 3MiHMIACs BHYTPILIHS €HEPrisl MOBITPS BCEPEIUHI KIMHATH?

3. Maca m = 12 r razy 3aiimae 00'em V = 4 11 ipu Temneparypi t; = 700 OC. Micns
HATPIBAHHS Ta3y IIPU MOCTIHHOMY THCKY HOTO I'yCTHHA cTana piBHO p = 0,6 kr / M°. JI0 sK0i
temneparypu Ty Harpinu raz?

4.v =15 Mornel i1eanbHOTO ra3y CnovYaTKy HarpiBaroTh MPH MOCTIHHOMY 00’ €M Tak, 110
abcoIoTHA TeMIepaTypa 3pocTae B n = 3 pas3u, a IMOTIM 3KUMaIOTh IPH TIOCTIHHOMY THCKY,
JIOBOJISTYH TEMITEpaTypy rasy jo nodatkoBoro 3HadeHHs T = 100 K. SIka po6oTa 3xificHeHa IpH
CTUCKaHHI?

5. IneanpHUIl TBOATOMHUH Ta3, IO 3HAXOJUTHCS B IEIKOMY IIOYaTKOBOMY CTaHi,
CTHCKAIOTh 710 00csry B n = 10 pa3iB MeHIIe mo4aTkoBoro. CTUCHEHHS! BUKOHYIOTH B MEPIIOMY
BUMIAJIKY 130TE€PMIYHO, Y APYroMy - agiadatudno. 1) B sskomy 3 mporieciB i y CKiIbKH pa3iB
poOoTa, BUTpaueHa Ha CTUCK, Oyze Ounbine? 2) B pe3ynbTaTi IKOTO MpoIecy BHYTPIIIHS €HEeprist
3pocTae 1y CKUIbKH pa3iB? BBakaTu MOJNEKYIH )KOPCTKUMHU.

6. Y 10BroMy ropu3oHTaIbHOMY HWJITHAPUYHOMY TEIUIO130JIb0BAHOMY COCY/I1
3HAaXOJUThCS MOPILIEHb, YTPUMYBaHHIH 0OMeXyBaueM Ha AesKiil BiICTaHil BiJ] 3aKPUTOTO TOPIIS
cyaunu (nuB. Puc). ITopiieHs BiJOKpEMITIOE BiJl 30BHIIIHBOTO MPOCTOPY V = 1 MOJIb
OJIHOATOMHOT0 r'a3y IpU THCKY B JIBa pa3u MEHIIOMY atMochepHoro i remneparypi To. SAxa
KUTBKICTB Teruia Q moTpiOHO MOBIJOMUTH ra3y, o0 iloro oocsr 30UIbIIMBCS B JiBa pa3u?
Teptsim 3HEXTyBaTH.

S PO, TU‘ P{]
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KOHTPOJIBHA POBOTA
Bapianr 3.

1. Cepenns kBaApaTU4YHA HIBUAKICTH MOJIEKYJIM BU3SHAYAETHCS POPMYIOI0?

3kT 2RT 8RT 3KkT
a) [/—; 0) |[—; c) |—, =
) ) | ) |7 n |

2. Ilo Take TeruioeMuicTh ra3zy? fka 3 termnoemkocteit - Cy abo Cp - OibIne 1 yomy?

3. BuzHauuTy 3MiHy BHYTPIITHBOT €HEPrii 1/1eaTbHOTO OJTHOATOMHOTO Ta3y B MPOIIEC,
300pasxkeHoMy Ha puc. Po = 0,1 MIla, Vo =2 1.

Vo 3V, V

4. Azot macoro m = 5 kr Harpimi Ha T = 150 K npu nocrifinomy 06’ emi. Busnauntu
KUTBKICTh Teu1oTu Q, 1o BijjaHa ra3y; 3MiHy BHYTPIIIHBOI eHeprii U; BUKOHaHY Ta30M poOoTy
A. Monspaa maca azory | = 0,028 kr / MoJIb.

5. 3naiiTi nmoka3HuK agiadatu cymimi BogHIo ([1 = 0,002 xr / Momb) i HeoHy (u2 = 0,02 kr
/ MOJIB), SIKIIIO MAacOBi YaCTKH 000X Ta3iB B cyMmimli oJJHaKoBi i piBHi o = 0,5.

6. Y BepTUKaAILHOMY, BIAKPUTOMY 3BEPXY, HWIIHAPUYHOMY TEII0130Jb0BAHOMY COCY/I1
po3pizom S = 120 cM? T1iJ{ HEBATOMIM MOPIIHEM 3HAXOJUTHCSA OJHOATOMHUN a3 IIPU TUCKY
HaBKOJIMIIHBOTO npocTtopy Po = 105 I1a 1 remnepatypi To = 300 K. [Tocynuna Bcepeauni
pO3AUIEHNH Ha /1Bl PIBHI YaCTUHU TOPU30HTAIBHOIO IEPETOPOIKOIO 3 HEBETMKUM OTBOPOM.
[Ticnst Toro, SIK Ha MOPIIEHD MOKJIATN BaHTax Macor m = 0,36 Kr, BiH MepeMiCTUBCS 10
NIEPErOpOIKH. 3HANTH CTally TEMIIEPATYpY.
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KOHTPOJIBHA POBOTA
Bapiant 4
1. Hait6impm iiMOBipHA MIBUAKICTh MOJIEKYJIM BU3HAYAETHCS (HOPMYIT0H0?

3KT, 2RT, 8RT 2RT,
a) [—; 0) o c) — n [
2. Homy nopiBHIOE poOOTa 1300apHOTO PO3MIMPEHHS | MOJIA 1/1€aIbHOTO Ta3y MpU
HarpiBanHi Ha 1 K?

3. u =15 Mouei i1eanbHOr0 OJHOATOMHOI'O T'a3y PO3IIKUPIOIOTHCS MIPU MTOCTIHHOMY TUCKY
TakK, 110 00’eM ra3y 30UIbLIYETHCS B 1 = 5 pasiB, a 3MiHa BHYTPilIHKOI eHeprii nopisaioe U = 60
k/>x. BusHauuTu 1oyaTkoBy temueparypy rasy Ti.

4. I1pu 130x0pUyHOMY HarpiBaHHi KucHIO 00'eMoM V = 50 11 THck ra3zy 3miHuBcs Ha P =
0,05 MIla. Buznauutu poOoTy A, BUKOHaHY Ta30M; KUIBKICTh TEIJIOTH Q, MOBIIOMIIEHY ra3y i
3MiHY BHYTpilIHbOI eHeprii U.

5. BU3HauuTH MOKAa3HUK ajiadaTy IS CyMill ra3is, U0 MICTUTh Tefiii Mmacoro my = 1011
BOJICHb Macoro my = 4 M ModsipHi Macu refito 1 BOAHIO BiAMOBiAHO piBHI [y = 0,004 kr / MOIIB,
p2 = 0,002 kr / MOTIb.

6. Y 1OBroMy ropu30HTaJIbHOMY 3aKpIIJICHOMY LIWJIIHAPUYHOMY HOCY/I1 i/l HOPIIHEM
Macol0 m = 2 KI 3HaXO0AUTbCs V = 1 MOJIb 01HOAaTOMHOTO ra3y. [Ipu HarpiBaHHi ra3y nopueHb
IPUXOJUTH B PIBHOMPUCKOPEHOMY PYyCi 1 HaOyBae yepe3 Aeskuil yac mBuakicTs v=0,2 M/ c.
3HaWTH KUTBKICTH Teruia Q, moBiiomiieHy razy. TepTsaM 1 TeIJI0EMHICTIO CyIMHU 3HEXTYBATH.
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KOHTPOJIBHA POBOTA
Bapianrt 5.

1. PiBusans aniabatu (piBHsHHS [Iyaccona) mae BUTIIS:

1
a) VTr-1 = const; 6) VPY = const; c)VTY~! = const; n) PTY™! = const.

2. Monekynu BOJHIO @00 KUCHIO ITPHU OJHAKOBIHM TeMIepaTypi pyxaroThCcs MIBUALIE?

3. Buznauntu uncio aromiB N pTyTi 1 KUIBKICTh PEYOBHHHU, 110 MICTAThCS B 00°emi V =1
oM’ IpU TeMIeparypi t = 270°C, sikino THCK napiB pryti P = 0,75 Ila.

4. A30T HarpiBaBcs MPH MOCTIHHOMY THUCKY, IPUIOMY HOMY OyJI0 IOBIIOMJICHO KiJTBKICTh
teriotu Q = 21 xJ[x. Buznauutu po0oTy A, Ky 3poOUB MpH IIbOMY a3, i 3MiHY HOro
BHYTpIiIHKOI eneprii U.

5. BU3BHaYUTH MUTOMY TEIUIOEMHICTb cf,m CYyMIlIlIi Ta3iB, 110 MICTUTh V1 = 5 J1 BOJHIO 3

MoJsipHOIO Macoto Ly = 0,002 kr / Mok 1 V; = 3 11 renito 3 MossipHOIO Macoro [y = 0,004 xr/
MOJIb. ['a3u 3HAXOAAThCS IPU OJTHAKOBHX YMOBaX.

6. O6’eM Byraekucnoro razy Mmacoro m = 0,1 xr 36inbmuBcs Big Vi = 1 M o Vo =10 M.
3HaiiTH poOOTY BHYTPIIIHIX CHJI B3a€EMO/I1 MOJIeKy: I npu posmupenHi. [locriiina Ban-nep-
Baanbca ms Byrnekucioro raszy a = 0,361 Ila m® / Mob?, MOIIsIpHA Maca BYTJICKHCIIOTO Ta3y =
0,044 xr / MoJIB.
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KOHTPOJIBHA POBOTA
Bapianr 6.

1. [TomiTponiyHu# TIpoILIEC - 1€ MPOIEC B AKOMY ..?
A) Po6ota ra3zy nopiBHIOE HYIIO.
b) He 3miHIO€TBCS BHYTPIIITHS €HEPTisl.
C) Hemae ninBenenns ta BiaBeaeHHs Terma (dQ = 0).
J1) TermmoeMHICTh HE 3MIHIOETHCS.

2. VY cKiIbKH pa3iB 1 IK 3MIHUTBCS CEPEAHS MBUAKICTh PyXY MOJIEKYJI IIPH MEPEX0Ii Bij
KHUCHIO 10 BOIHIO?

3. OnHa TpeTHHa MOJIEKYJ a30Ty Macoro m = 10 r po3nanacs Ha atroMu. BuzHauutu
MOBHE YUCJIO YaCTUHOK N, 110 3HaX0AThCsA B ra3i. MonsipHa maca a3oty p = 28 * 10-3 xr/moJb.

4. SIxa yacTka w1 KIJIbKOCTI TerI0oTH Q, 110 MiJBOAUTHCS A0 17€abHOTO ra3zy npu
1300apuyHOMY TpoIIeci, BUTpadaeThcs Ha 30unbeHHss U BHYTPIIIHBOT €Heprii ra3y i sika yacTka
W; - Ha poOoTy A po3mupeHHs? Po3riassHyT! Tpu BUTIAAKH, SIKIIO Ta3: 1) 0JHOATOMHHIA; 2)
JIBOQTOMHHU;

5. Ilpu agiabaTHYHOMY CTUCHEHHI 171eallbHOTO razy oro 06’em 3MeHmmBCes B n = 10
pasiB, a THCK 30UIbuBCS B k = 21,4 pa3u. BusHauuT nokasHuk aaiadaTu rasy.

6. Y mutiHapi i nopiiHeM 3HaxoauThes 2 Kr KucHIo (Oo). [opiiens 3akpimnenuii. ['a3
HarpiBatoTh Ha 5 K. 3HaiiTu migBeeHe 10 KUCHIO KUTbKICTh TeTUIOTH, 301IbIIIEHHS! BHYTPIIIHbOT
eHeprii ra3y, BUKOHaHY ra30M poOOoTy 1 MUTOMY TEIJIOEMHICTh KUCHIO I I[HOTO BUMAJIKY.
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KOHTPOJIBHA POBOTA
Bapianr 7.

1. YHiBepcasibHa razoBa crajga R = .7

A)R=8,31—% .  G)R=8,31—=_:  ¢)R=8,31°%; 1) R=6,02*10%xmons ™
KkMosIb*K Mosb*K kr*K
2.V gxux mapax arMmochepu moBiTps OJrKYe A0 11eanbHOTO0 ra3y: y nmoBepxHi 3emi abo
Ha BEJIMKUX BUCOTAxX?

3. ¥V mocyauni o6'emom V = 10 11 3naxoauthest m = 0,25 kr azory npu temneparypi T =
300 K. fIxy yacTuHy THCKY ra3y CTAHOBHUTbH THUCK, 0OYMOBJICHE CHJIAMH B3a€MO/Iii MOJIEKYJI?
[Tocriiini Ban-nep-Baanbca ns azory a = 0,135 [la M®/ MOJIBZ, b=23,86 *10-5 M/ MOJIb;
MoOJIIpHa Maca azoTy | = 28* 10 xr/ Moub.

4. I'eniit macoto m = 1 r OyB Harpituii Ha T = 100 K npu nocTtiitHomMy THCKy. BusHauuTu
KUTBKICTh TeIu1oTu Q, mepenane razy; podoTy A, BUKOHAHY ra30M; IPUPICT BHYTPIIIHbOI eHepril
U. Monspna maca reqito = 0,004 xr / MOJb.

5. IneanpHuii ra3, MOKa3HUK a/1iadaTy SKOTO, POIIMPIOIOTH TaK, IO TEIIO JOPIHIOE
yOyTKy Horo BHYTpIlIHBOI €Heprii. 3HaUTH MOJISIPHY TEIUIOEMHICTh a3y B LIbOMY ITPOLEC.

6. 3HaiiTH MOJIAPHY TEIJIOEMHICTD 1€alIbHOrO Ta3y MPH MOITPONiYHOMY Iporeci PV"=
const, SIKIIIO MOKA3HUK a/iadaTu razy nopiBHIOE y. IIpu SKMX 3HAYEHHSAX MMOKA3HUKA MOJITPOITH N
TEIUIOEMHICTh ra3y Oy/ie HEraTUBHOIO.
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KOHTPOJIBHA POBOTA
Bapianr 8.

1. PiBHSAHHS MOJIITPOMIYHOTO MPOIIECY MA€ BUTIIS:

n-—1

a) PV™ = const,; 0) TV™ = const c) PV™ 1 =const n)TV n = const

2. OgHOMY MOJIIO 1I€alTbHOTO Ta3y Mepealid OJIHE 1 T€ XK KITbKICTh TEIUIa CIIOYaTKy MPpU
130TepMIYHOMY, TTOTIM IIPH 1300apHOMY niporieci. B skomy Bumaaky 3MiHa BHYTPIIIHBOI €Heprii
rasy ouipiie?

3. 3uaiitu macy nositps ((u = 29 * 10~ 3kr/MoIb), 110 3aMOBHIOE Ay IUTOPiI0 BUCOTOIO h
=5 M i wiomero migmors S = 200 m°. Trck moitpst P = 10° ITa, Temmeparypa B IpuMiIIeHHi t =
17°C.

4. Bonens 3aiimae o6csr Vi = 10 M° nipu treky Py = 100 kITa. I'a3 varpimu npu
nocrtiitHoMy 00’emi 10 THCKY P, = 300 kIla. Buznauntu 3miHy BHYTpilmHbOiI eHeprii U rasy;
poboTy A, TOCKOHAITY Ta30M; KIJIbKICTh TETUIOTH Q, TIOB1IOMJICHE Ta3y.

5. Ilpum aniabaTHYHOMY CTUCHEHHI KHCHIO Macoio m = 20 r oro BHYTPIIIHS €Heprist
soumemiacs Ha U = 8 kJx 1 Temnepatypa miaumuiacs 10 T = 900 K. 3naiitu: 1) 3mina
temneparypu T; 2) KiHLeBUl THCK Ta3y Py, skio mouaTtkoBuil THCK aopiBHoBaio P =200 klla.
Mousipaa maca kucHio 1L = 0,032 Kr / MOJIb.

6. Hexaii Ha moBepxHi 3emli MOBITPS 3HAXOAUTHCS TPU HOPMAJIbHUX YMOBAX.
BBaxarouu, 1110 Temneparypa i MoJIIpHa Maca MOBITps He 3aJIeKUTh Bl BUCOTH, 3HAUTH TUCK Ha
BUCOTI 5 KM HaJl IOBEPXHEIO 3eMJI1 1 B IIaXTi HAa IMUOUH1 5 kM. BBaxkatu 6apomeTpuuny
dbopMyy HEB1JIOMOIO.
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KOHTPOJIBHA POBOTA
Bapiant 9.

1. IToBHa po6oTa pu 3MiHI 00’ €My ra3y 3HaXOJUTHCS SIK:

a) A = fv‘f PAV;  ©)A=P(V;=Vi); ©)A=""RAT; m A= %Rznﬁ.

141
2. Yomy kpuBa aniabatu kpyTimia, Hix i3otrepmu B (P, V) koopnunarax?

. . . . . _ 106

3. IneanpHUiT OTHOATOMHUH Ta3 130TEPMIYHO PO3IIUPHUBCA 31 cTaHy 3 TckoM P1 = 10° [1a
106’emom V1 =1 11 10 BAIBIYi O1BIIOT0 00'€MY. BU3HAYUTH BHYTPIIIHIO €HEPTIIO ra3y B
KiHIIEBOMY CTaHi 1 3MiHYy BHYTPIIIHbOI €HEPTIii.

4. I'a3, sxuit 3aiiMaB 00'em V1 = 2 11 ipu tucky P1 = 0,1 Mlla, po3mmpunu i30TepMiuHO
10 06'emy V2 =4 7. [licns 1poro,npu 0X0JI0KEH] 10 130X0pi, HOro THCK 3MEHILWIIH B JIBa Pa3H.
Jauti ra3 i300apu4HO posmupuscs 10 Vo = 6 1. [Ipeacrasutu B koopauHaTax P - V npormecu, 1mo
BiJIOYBAIOTHCS 3 Ta30M, 1 BU3HAYUTH POOOTY, 3pOOJICHY Ta30M.

5. 3HaliTu MOKa3HUK aAiabaTu cyMimli rasis, 0 MiCTUTh KuceHb Oy 1 aprox Ar, sSIKIIO
KUTBKOCTI PEYOBHUHU TOTO 1 IHIIOTO a3y B CyMillli OJJHAKOBI 1 PiBHI V.

6. IneanpHMi ra3 3HAXOIUTHCS B HECKIHYEHHO BUCOKOMY COCY/Ii B OJTHOPIIHOMY IO
cuIH TsDKiHHS npu Temnepatypi T. Temneparypy 3011b11yI0Th B 1] pa3iB. Ha sikiii Bucori
KOHIIEHTPAIIisST MOJICKYJT 3TN THCS HE3MIHHOIO? MossipHa Maca ra3sy (L.
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KOHTPOJIbHA POBOTA

Bapiant 10.

2a

1. YV piBHsIHHI peaJlbHUX T'a31B BEJIMUYHHA - ne?

u2v2
a) oOcsT MOB'sI3aHMH 3 BIaCHUM 00'€MOM MOJIEKYJI ra3y.
0) THCK, OOYMOBJICHHI CHJIaMH B3a€MOJIi1 MOJICKY/I.

C) KpUTHYHHIA THCK pEabHOTO Ta3y.

1) KpUTUIHHUHN 00’ €M peaibHOTO Ta3y.

2. Sk 3MIHUTBCS TeMIeparypa razy npH Horo ajiadaTiyHOMY CTHCKaHH1?

3. Ilpu minBumenni Temneparypu Ha T = 3 K 06’em ra3y 30inbpmuBcs Ha o = 1%. Ska
Oysa mo4aTrkoBa TeMIEpaTypa rasy, sSKIIo Mpolec MPOTiKaB 1300apHO?

4. Azot macoro m = 200 r po3mupuBcs 1o i3otepmi npu tremneparypi T = 280 K,
npudoMy 00’eM ra3zy 30UIbIIUBCA B n = 2 pasu. 3HaiiTu: 1) nmpupict BHYTpilHbOi eHeprii U; 2)
BUKOHAaHY MPH PO3LIMPEHH] Ta3oM poboty A; MounspHa maca azoty | = 0,028 kr / MOJb.

5. O6’em ozmHOTO MOJIS (V= 1 MOJIB) iI€aTTLHOTO Ta3y 3 MOKa3HUKOM ajiabaTu y
3MIHIOIOTH 3a 3aKOHOM V = o/ T, e o - mocTiiiHa. 3HaiTH KiIBKICTh TEIUIa, OTPUMAHOIO Ta30M B
ILOMY IPOIIECi, SKIIO Horo Temieparypa 3pocia Ha AT.

6. Cymim BogHIO 1 reqito 3HaxoaTees mpu Temnepatypi T = 300 K. I1pu sxomy 3HaueHH1
HIBUAKOCTI V MOJIeKyJ 3HaueHHs (yHkIii MakcBena F(v) OyayTs onHakoBi 1 060X ra3is?



