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1. Cepenns apudMeTnyHa MIBUIKICTH MOJIEKYJIH BU3HAYAETHCS (POPMYIIO0?
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2. [TokazHuk nomitpornu n> 1. Ik 3MIHIOETHCS THCK Ta3y Mpu 301IbIIeHH] Horo 06’ emy?
Po3B’s130K

JUIs TONITPOITHOTO TPOIECY 3alUIIeMO 3aKOH JIJIs MapaMeTpiB THCKYy Ta 00’eMy —
. . v\ ..
PV™ = const, 3Binku maemo pisHicts Py V' = P,V)' => P, = P; (V—l) , 3 i€l popMysH BHIHO,
2

10 /11 MOJIITPONHOro npouecy npu N>1 npu 30iabmeni 06’emy, Tuck 0y/e 3MEHIIYBATHCS.

3. SIky dacTuHy 00’€My OIHOTO MOJSI Ta3y NPH HOPMaJbHUX YMOBax 3aiiMae BIIACHHMA
00’€eM MOro MOJIEKYJI Ta sIKa CepeIHs BIACTaHb MK HUMHU? J[iaMeTp MoJieKy raszy d=3*10""m.

Po3B’s130k
BriacHuii 06’eM MOJIEKYIT OJTHOTO MOJISI Ta3y JOPIBHIOE:

3 (3x10-3)°
v ="EN, = X)L 6024102 = 8,1+ 1076m?,

OG’eM OJHOrO MOJIS ra3y IPH HOPMAIBHHX YMOBAX, TOOTO mpi TrcKy 10° Ia Ta
temneparypi To=273 K Bu3Hauumo 3 piBHsIHHA MeHaeneeBa-Knanelipona:

RT, 8,31%273 _
Vo =2L="""=1224%10"3m3.
Py 10°
3BIJKHU:
1% 8,1¥107° _
—=———=4x10"%

Vo  22,4%10-3

BHacnigok Manoro 3Hau€HHs BITHOCHOTO 00’ €My, NPH OIKUCI 171€aIbHOTO ra3y BIaCHUM
00’€eMOM MOJIEKYJI Ta3y MOXHA 3HEXTYBATH.

O1iHMMO BETMYUHY CePeHBOT BiJICTaHl MK MosieKyJaMu. O0’eMm, 110 MPUXOAUTHCS Ha
OJIHY MOJIEKYJTY IOPIBHIOE:

Vo _ 224%1073

_ ~26.,,3
N4 6,02%1023 3,72+ 107m>,

V1 =



A cepenHs BIICTaHb MK MOJICKYJIAMH JIOPIBHIOE:
(LY =3V, = 3,72 10726 = 3,3+ 10~°m.
ToOTo BigcTaHb Mi>K MOJICKYJIAMH Ha IMOPSIOK OUIbIIA BiJ iX pPO3MipiB.

4. Kucenb, mo 3aiimae 06’em Vi=1m° mix tuckom P1=2*10°T1a, Harpiau crioyatky npu
MOCTIHHOMY THCKY JI0 00’ €My V,=3M°, a notim IIPH TIOCTIHHOMY 00’ €M1 710 TUCKY P,=5*10°1a.
[ToO6ynyBaTu rpadik mpoueciB B P-V koopaunarax. Buznauutu : 1) 3MiHy BHYTPIIIHBO1 €HEPTii;
2) BukoHaHy po0oty; KibKicTh TEIUIOTH, 110 Nepenana razy. Momnspaa maca kucHio 4 = 0,032
KI/MOJTb.

['padix nmpouecy Mae HaCTYITHUNA BUTIISA:
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1) 3naiiiemMo 3MiHy BHYTPIIIHBOT CHEPTii:

im

UYucno cTyneHiB cBOOOIU AJ KUCHIO (JIecTKa TBOXaToOMHa Mosiekyna) i=5. Temmepatypi
ra3y BUpa3uMo 3 piBHsSHHSI MenneneeBa-Kianeipona:

120477 P,Vou
T1: 11’ T3:22
mR mR

3B1/IKM 3MiHA BHYTPILIHBOI €HEPTii JOPIBHIOE:
5 5 s 5
AU = E(Psz - PV = 5(5 *10° *3 —2%10°> 1) = 3,25 M/Ix.

2) 3HaiiieMo poOoTYy, 1110 BUKOHAHA ra30M:
A=A1tAs 3.
st mportecy 1-2 po6oTa BupaxaeThesi GopMyIioro:
A1=P1(V,-V1)=2*10°(3-1)=0,4 MJx.
Jst 130X0pHOTO Tporiecy 2-3 poOoTa A0piBHIOE HYIIIO. TaKuM YHHOM:
A=A1,=0,4 M/[x.
3) KinpkicTh TemnoTu 3Haiinemo no I 3akoHy TepMOAMHAMIKH:

Q=AU+A=3,65 MIk.



5. Maemo ifeanbHMii ra3 3 MOKa3HUKOM aaiadaTtu y. Moro MossipHa TeIUIOEMKICTh IpU
JIEAKOMY TIpolLeci 3MiHIOeThCs 110 3akony: CY*'=B/T, ne B — xoHcTanTa. 3HaiTH poOOTY, IO
BHKOHaHa OJTHUM MOJIEM ra3y IpH Horo HarpiBaHHi Big Temmneparypu To 1o 5To.
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3anuiiemMo nepuuii mo4aToK TePMOIUHAMIKH TSt V=1 MOJIb Ta3y:
dA=C"dT-C\"dT.
e CY"'=B/T, CV""=R/(y — 1).

_BdT _ RdT

Jl1st po3paxyHKy poOOTH OCTaHHIN BHUpa3 MOTPIOHO PO IHTETPYBATH BiJ TEMIIEPATyPH
To mo 5To:

————| dT=gIn()-

A=B j5T0dT R [T 4RT,
— 1)y, y—-1

6. B 1oBromy BepTHKaIbHOMY TEIJI0130IbOBAHOMY BIJKPHUTOMY IHJIiHAPUIHOMY COCY/Ii
Ha BUCOTI h BiJ HA 1O HUTKH BUCUTH MOPIICHb MACO0 M, i/ IKUM 3HAXOTUTHCS OJUH MOJIb
OJTHOATOMHOTO T'a3y i/l TACKOM HaBKOJHUIIIHLOTO IPOCTOpy Ta TemMiepatypi To (nuB. puc.). Sky
KiJIBKICTh TEIUIOTH MOTPIOHO mepenaTu rasy, 1mob mopiieHs miaHsBcs Ha Bucoty 2h? Teprsam
3HEXTYBATH.

Po3B’s30K

Jlnst Toro, mo0 mopieHp MimHSIBCS Ha BHcOTy 2h, ra3 crmoyarky moTpiOHO Harpité 1o
temneparypu T1, HiABIBIIM 10 HBOTO MIPU NOCTIHHOMY 00’ €Mi A€AKY KiJIBKICTh TEIUIOTH Q1!

Q1 = AU, = vy (T, — Tp).

ITotiM ra3y moTpiOHO MiJIBECTH KUIBKICTh TEIUIOTH Qp MpH MOCTIHHOMY TUCKY 1 Harpitu
fioro 1o Temmneparypu To:

QZ = AUZ + A2 = VC;;IOH(TZ - Tl)

3 5 : . .
ne Cy°" ==R, Cp®" ==R — MOJIIpHI TEIJIOEMKOCTI OJHOATOMHOTO Ta3y MpH MOCTIHOMY
2 2

00’€eMi Ta TUCKY, BIJIITOBITHO.
Biamosinuo, Q = Q1 + Q, = vC (T, — Ty) + vCp°' (T, — Ty).

3anumiemo piBHSHHS MenneneeBa-Kianeiipona as Tppox CTaHiB rasy:



P,hS = vRT,, PhS = vRT,, 2PhS = VRT,.

ne Py — armocdepnuii tuck, P = Py + mg/S — THCK MiJ NOpIIHEM MpU PO3IIUpeHi, S —
NOTIEPEYHH pO3pi3 MOpIIHSA. 3pIBHAHHS CTAaHy 1l€albHOTO Ta3y OTPHUMAEMO BHpasd s
TEMIIepaTypu rasy:

_ mg _ mg
T, =T, (1 n Pls), T, = 2T, (1 n Pls),
KinbKicTh TemJI0TH, 1110 Bifjana rasy, 3 ypaxyBaHHsAM 3HAUEHb TEMIIEPATYP:

5
Q= §RT0 + 4mgh.



