JIABOPATOPHASA PABOTA Ne 4 1
AJIMABATHYECKHWH ITPOIIECC
10.B. Tuxomupos

O3HakoMbTeCh € TeOpuel B KOHCTeKkTe U yueOHuke (CaBenbes, T.1, §82,97). 3amy-
ctute nporpammy PHYSICS\BOOKS.exe. Haxkxmute Mbliibio KHOMKU «Tepmoy,
«Anunabatudeckuil nponecc», «Dusnkay Ha IKpaHe. 3aNMUIIUTE HEOOXOAUMOE B
CBOM KOHCHEKT JJa00paTopHOIl pabOTHI.
HEJb PABOThbI:
. 3HAKOMCTBO C KOMITBIOTEPHOM MOJIEIbI0, ONMCHIBAIONICH aanabaTHIeCKui
MPOIIECC B UJICATILHOM rase.
. DKCIEPUMEHTAILHOE MOJITBEPKJICHHE 3aKOHOMEPHOCTEM aInabaTH4ecKoro
mporiecca.
. DKCcrepUMEeHTAIbHOE OTPEICIICHUE TTOKa3aTels aauadaTsl, KOJIMIECTBa CTe-
MeHe CBOOOIbI M CTPYKTYPBI MOJIEKYJI ra3a B JAaHHOW MOJIEIH.
KPATKASA TEOPUA:
COCTOSAHUME cucrempl nmeeT (UKCHPOBAHHBIC 3HAYCHHUS MaKPOCKOMMYECKHX

MapaMeTpoB, OMUCHIBAIOIIUX CUCTEMY B LeyoM. [lapaMmeTpsl, XapakTepusyronme
cucteMy B uenom, HasbiBatoTca [IAPAMETPAMM COCTOAHUS. IIpumepamu
SBIIIOTCS] TEMIIEpaTypa, 1aBlieHue, 00beM U T.J1.

PABHOBECHBIM Ha3bIBaeTcsl TAKOE COCTOSHUE CUCTEMBI, IPU KOTOPOM BCE Ma-
paMeTpbl CUCTEMbI UMEIOT OIPEJICTICHHbIE 3HAYEHUS, OCTAIONIEECS HEU3MEHHBIMU
CKOJIb YTOJIHO JIOJITO MPU HEM3MEHHBIX BHEIIIHUX YCIOBHUSX.

OBPATUMBbIM Ha3biBaeTcs mpolecc, MpU peaausalud KOTOpOoro B oOpaTHOM
HaIpaBJICHUU CHCTEMa MPOXOAUT 4Yepe3 T€ K€ COCTOSIHUS, YTO W MPU HPSIMOM
X0/Ie, HO B 00paTHOM MOCJeI0BaTEIbHOCTH. PaBHOBECHBIE ITpOLIECCHl Beeraa o0pa-
THUMBL.

KPYT'OBBIM mporeccom (LIMKJIOM) HazbiBaeTCs mporece, mpu KOTOPOM CUCTE-
Ma 1ocJie psija U3MEHEHUN BO3BPAILIAETCS B HCXOAHOE COCTOSIHHE.

YPABHEHUE COCTOAHUSA wuneanpHoro raza (ypaBHeHue MeHeneeBa-
Knaneiipona)
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u

TEIIIOEMKOCTD Tena unMcieHHO paBHa OTHOLIEHHWIO KoynyecTBa Tema d’Q,
COOOIIIEHHOTO Telly, K M3MEHEeHHuIo TemmepaTypbl Tena dT, xkoTopoe mpu 3TOM
MPOU3O0IILIO:

d'Q
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YI[EJIBHOVI TEMJIO0EMKOCTBIO BEIIICCTBA HA3bIBACTCS OTHOIICHHUE TEIJIOEMKOCTH K
Macce Tea.

Ecnu teno HeM MeHseT cBol 00beM, TO OHO HE COBEpIIAET PadOTHI, OITOMY TPH
MIOCTOSTHHOM oOBbeMe Teja mepemanHoe Teny Termto dQ’ uaer Ha W3MEHEHHUE €ro
BHyTpeHHei snepruun dU.
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dQ’ du
TETUIOEMKOCT [TPH TIOCTOSHHOM OFBEME Cy = Z @21 = {1

TEIUVIOEMKOCTD ITPU TTOCTOAHHOM JABJIEHUUN uneansHOro rasza, Mo-
JIEKYJIbl KOTOPOTO UMEIOT 1 CTETICHEH CBOOOIbI

dQ dv i+ 2m
— ~Br+BRr= —R
Cp = HdT@P ar @dT @P 2.4 i 2 (D).
OTHOIHEHI/IE — ¥ saBnsieTcs KOHCTAHTOM (B ONpPENEICHHOM JIUaIa30HE TEM-
V

neparyp) sl JAHHOTO raza. JTa KOHCTAHTA Ha3bIBAE€TCs MOKa3aTeaeM aauadaThl.
2 .
®opmyna y =1+ n (2) ycraHaBIMBAET CBSI3b OTHOIIECHUS TEIUIOEMKOCTEH Y C

YHCJIOM CTEIEHEN CBOBO/IbI Moiekyisl Ta3a i (cM. yueGHHK).
AINABATHUYECKHNM Ha3zbiBaeTcs Mpoliecc, NpoucXoaui 0e3 TermiooOMeHa ¢
BHennHel cpenoit (d’Q = 0). Ypasuenue aguadatel PVY=const (3).

[IpuHATO Takke BBIICIATH I/I3OTEPMI/I‘IECKI/II7I, N30BAPUYECKUUN u N30-
XOPUYECKHWH npomnecch.

Haxxmute mplibio kHONKY «CTapT» BBEpXy dKpaHa. BHUMaTENbHO paccMOTpHUTE
KapTUHKY, HallIuTe pUCYHOK 3JIEMEHTA, B KOTOPOM peau3yeTcsl aguadaTuyecKuil
nporecc, o0paTuTe BHUMaHKUE Ha ero Teruion3oisinuio. Haliaute MmareMaTnyeckyo
(OpMYJIMPOBKY YCIOBHS TEIIOM30suu. O3HAKOMBTECHh ¢ rpadkaMu B MPaBOM
4acTH U300pakeHus1, HalaAuTe rpauKu U30TEPM U aauadaThI.

3apucyiiTe He00X0IMMOE B CBOM KOHCIIEKT JJaOOpaTOPHON paOOTHI.

TepmogmHaMMKAa ! AOMA6A TMUECKMA NPOUECT
!TapT Btz EEl MoKETS BHHMaHKE EBonpockel Coaepi
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HOJIy‘-II/ITe Y npemnogaBareisi 10IIyCK /IJIsI BBINNOJTHCHUA H3MepeHHﬁ.

METOJIUKA u MOPAJ0OK U3MEPEHUM

1. VeTaHOBHUTE HavalbHOE 3HaYeHHe 00beMa Viay= 40 1M’ ¥ HaYaJIbHYIO TEM-
neparypy T, raza, 6iu3Kyto K 4yuciaMm u3 Tabn.l (mpu 3TOM OpUEHTHUPYHTECh Ha
HAJIIMUCU TEMIIEpaTyphbl OKOJIO M30TEPM, M300PKEHHBIX HA ATOM Ke Trpaduke).



Jiis sToro Haxxmute kHonky <BbIBOP>, mepemectrte Mapkep MBIIIN TaK, YTOOBI
€ro OCTpUe HaXOAMJIOCHh B YKa3aHHOW TOYKE Ha BEpXHEM rpaduke, U KOPOTKO Ha-
KMUTE Ha JIEBYIO KHOMNKY MbIM. Ilocime 3Toro kpacHas KpuBas TEOPETUUYECKON
annalathl JOJKHA MEPEMECTUTHCA TaK, YTOOBI TPOXOAHUTH Yepe3 BEIOPAHHYIO TOY-
KY.

2. Haxxmute mbimbio kHOKY <IITYCK> Ha 3kpaHe U HaOmromaiTe nepemerie-
HUE MOPILHA Ha JIEBOW KapTUHKE MOJIEIH U NEepeMEIICHIE TOUYKH IO KPaCHOU KpH -
BOM Teopernyeckoil aanadatel. [lonpoOyiiTe ocTaHaBIMBaTh MPOLECC HAKATHEM
KiaBumy “Pause” Ha kiaBuarype komnerorepa. Ilocienyronuil 3amyck mnpouecca
OCYILECTBISETCS Ha’KaTUEM mpoodera.

3. ITociie aBTOMaTH4YECKON OCTAaHOBKH IIPOLIECCA 3AIlyCTUTE €r0 CHOBA, HAXKAB
KJIaBUIIY Mpo0elia Ha KilaBuaType KOMIBIOTEPA, U OCTaHABIMBaWTE, HAXKUMasl KJia-
Buity “Pause”, korma KpecTuk Ha TeopeTHdecKkoi aguadare (KpacHas KpuBas) Oy-
JIeT HAXOJIUTHCS BOJMM3M ClenyIomux 3HaueHud oowema: 15, 20, 25, 30, 35 u 40
am® (6 3HAUEHWH), 3aIMCHIBAs TIPU OCTAHOBKE 3HAYEHUS 00bEMA, TEMIIEPATYPhI
JaBJeHUs B TAOIULLy 2.

4. VYcTaHoBuTe HOBOE 3HaueHUe Temneparypsl T,, B3sIB €ro u3 tadbauusl 1, 3a-
naBas Viyau= 40 1M’ 1 MOBTOPUTE M3MEPEHHUSI, 3aMIUCHIBAs PE3YJIbTAThl B TA0I. 3.

TABJIMIIA 1. HauajabHble 3HAYEHHS TeMIIEPATYPhI (HE IEPEPUCOBBLIBATH

bpurana 1 2 3 4 5 6 7 8
T, 150 200 250 300 350 400 300 200
T, 300 350 400 450 500 550 500 450
TABJINIBI 2,3 Pe3yjbTarsl H3MepeHU
T[K]
V[me']
p[xlla]

OBPABOTKA PE3VJBbBTATOB U OPOPMJIEHUE OTYETA:

1. [locTpoiiTe Ha OJHOM PHUCYHKE I'paQUKHA 3KCHEPUMEHTAIBHBIX 3aBUCUMO-
ctel siorapudma naBiieHus ot Jorapupma oobema g 0oeux aauadar (ykazaB Ha
HUX HaydaJbHbIE TEMIEPATYPHI).

2. Jlis kaxksioi annadaThl onpeaenuTe o rpaduky 3KCnepuMeHTaIbHOE 3Ha-
_ _Adnp)

YeHME TT0KA3aTels, UCHONb3Ys popMyny Y =~ 4 (V)"

3. Onpenenure 4uCIO CTENEHEH CBOOOJBI MOJIEKYJIBI ra3a, UCCIEIyeMOro B

JaHHOW KOMIIbIOTEPHOU MOJENH, UCTIONB3Ys popmyiy (2).

4. [TonOepute pacnpocTpaHEeHHbIN Ta3, CTPYKTypa MOJIEKYJIbl KOTOPOTo OJu3Ka

K HaOIrO1aeEMOH.
5. 3anuimTe OTBETHI M MPOAHATM3UPYHUTE OTBETHI U TPAPHUKH.




Bonpochl 1 3a1aHud )i CAMOKOHTPOJIS 10 padore 4 1

Uro Takoe mapaMeTpbl COCTOSHUS CUCTEMBI?

JlaliTe onpeeneHne paBHOBECHOTO COCTOSIHUS CUCTEMBI.

Kaxoit mporiecc Ha3bIBaeTCsa 00paTUMBbIM?

Yro Takoe UK’

Uto Takoe ypaBHEHHE COCTOSIHUS?

Ji1s kakoro (hpU3M4ecKOro raza MOKHO IPUMEHUTH MOJIEIb «UJI€aTbHBIN raz»?

KakoMy ypaBHEHHIO MOAYMHSETCA COCTOSHHME HAcanbHOro rasza? Hanummure

ero.

8. JlaiiTe omnpeneneHUe TEINIOEMKOCTH Tela.

9. Jlaiite onpeneneHue yAenbHON TEMIOEMKOCTH.

10.Hanmmure hopmyity Iist TETUIOEMKOCTH MPU TTOCTOSIHHOM 00BbeMe.

11.Hanmummre gopmyiny A TEIJIOEMKOCTH HICAIbHOTO ra3a MpHU MOCTOSHHOM
JABIICHUMU.

12.YT1o Takoe uucno creneHed cBo0oib1? YeMy OHO paBHO i OTHOATOMHOU MO-
JIEKYJIbI?

13.YT10 Takoe mokasareiab aanadaTs?

14.Hanumure Gopmyity CBA3M Mokazaressi aaguadaTbl ¢ YUCIOM CTENEeHel cBOOO-
IIbI MOJIEKYJIBI UAEATBHOTO Ta3a.

15.J1aifTe onpenenenue aquadaTuuIecKoro mpolecca.

16.Hannmure ypaBHeHHE ainabaTHYECKOTO Mpoliecca.

17.1aliTe onpenenenue uzomnpoiiecca. Ilepeuncnure n3BeCTHbIE U30MPOLIECCHI.

18.Hanumure ypaBHeHue U Hapucyite PV-quarpamMmmy n30TepMHYECKOTO MpolLec-
ca.

19.Hanumnre ypaBHeHuEe W Hapucyiite PV-auarpammy m3obapuueckoro mpouec-
ca.

20.Hanmmnre ypaBHeHuEe U Hapucyurte PV-nuarpammy M30XOpUYECKOTO MpoLec-

ca.
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