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BiackaHynTe QR-Kopa 3a 4ONOMOro1o
cMmapTtdoHa, nponaitb TectyBaHHsA (0,5 6)




OcobnuBoCTi po3B’A3yBaHHA 3a4au

BayTpimnboro eHepriero U TLia HA3HBA€ETHCS CyMa KiIHEeTHYHOI eHeprii XaoTH-
YHOI'0 PYXY MOJIeKYJI i HOTeHmiaJIbHoI eHeprii iX B3aeMoii Mizk c00010:

N N
U = ZEKf + ZEni
=1 i=l

ne N —4uciao MOJeKyJ;
E . — KIHETUYHA €Hepris i-1 MOJIEKYJIN;

E . — moTeHIlaabHa €Hepris i-1 MOJIEKYJIH.

MonekynH 11ealbHOr0 Ta3y He B3a€EMOIIIOTH MK CO0O0I0, TOMY BHYTPIIIHS €HEPIis
BH3HAYAETHCS TUIBKU KIHCTHYHOKO €HEPIi€l0 XaOTHYHOrO ITOCTYIIAJLHOIO PyXy HOro Mo-
JEKYII:

N
U=ZEKI. =N-<EK0>,
i=1

m
ae N = EN 4 — 9HUCIIO MOJIEKYT;

<E K0> = EKT — CepelIHS KIHETUYHA €HEPris OJHIET MOJIEKYIIU.




. OcobnuBoCTi po3B’A3yBaHHA 3a4au

BryTpinmHsa eHepris i1eaJIbHOr0 OJHOATOMHOIO a3y

2

‘Uzi.ﬁRTzipV

2 M 2

o€ [ — YHCJI0 CTyHNeHIiB BLIBHOCTI MOJEKYJ ra3y — YHCIO He3aJeKHUX KOOpAUHAT, Y
h—IaHpHMKy SKHX MOJKE pPyXaTHCS MOJIEKYJIa.

Jlna onqaoatromuux raziB ( He, Ne, Ar, Xr) — i =3.
Jlns gBoatomuux rasis (O,, H,, N,) —i=35.
Jlns 6araroatomuux rasis (CO,, SO,, NH,,0;) —i=6.

Jlois1 imeaJibHUX ra3iB BHYTPIIIHS eHepris NpsiMo NponopuiiHa iHoro reMineparypi.




OcobnuBoCTi po3B’A3yBaHHA 3a4au

Mipy 3MIHH BHYTpPIIIHKOI €HEPrii TUIA I 9ac TeIUIonepeaayl (TEII0O00OMIHY) Ha3H-
BalOTh KUIBKICTIO TEIUIOTH.

Kinbkicth Temwmorn () — me KUIbKICTH eHeprii, IKy TijIo Bixgae abo oTpuMye
IPH Tem1000MiHi (0e3 3ailicCHeHHSI po00TH):

0=AU=U,-U,.

Kugekicts Temmotn O — e pi3uyHa XapaKTepHCTHUKA TEIUIOBUX IPOIIECIB, SIKa €KBI-
BaJICHTHA po00TI A — XapaKTEPUCTHIl MEXaHIYHHUX IIPOIICCIB.




OcobnuBoCTi po3B’A3yBaHHA 3a4au

PoGoty y TepmoauHaMmiIll MOKe BUKOHYBATH JIMIIE ra3, SKUM 3HAYHO 3MIHIOE CBIM
00’€eM IIpH Harpi1BaHHI.
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OO0uncauMo poOOTY, IKYy BUKOHYE Ta3 I Yac Horo Ali Ha IOpIIeHb 3 CUIow F , pi-
BHOIO 3a BEJIHYHMHOIO Ta IPOTIICKHOIO 3a HAIIPSAMKOM cril F', 1o Jie Ha ra3 3 OOKY IIo-

purHs (puc. 23): F'=-F (3rigHO 3 TpeTiM 3akoHOM HrloToHa), F = pS, me p — THCK ra-
3y, 8 — IwIoma ImoBepxHi mopirHsg. Toml poOoTa razy JopiBHIOE

A=FAh= pSAh= pAV = pV, - V,)|.




OcobnuBoCTi po3B’A3yBaHHA 3a4au

3aKkoH 36€p€)K€HHSI Ta IICPCTBOPCHHA eHepri'i HJIA TepMOIII/IHaMiIIHO.f CUCTCMU HA3H-
BA€THCA MMEPIIUM 3aKOHOM TepMOIlHHaMiKI/l.

Ilepmnii 3aKkoH TepMoAHHAMIKH ()OPMYJIIOETHCS TaKUM YHHOM: 3MiHA BHYTPI-
IHbLO1 eHeprii cuctemu AU npu nepexoi ii i3 ogHOro cTaHy B iHIIHI TOpiBHIOE CyMi
po0oTH 30BHIIIHIX ¢l A i KiIbKocTi TemtoTu Q , o nepeaaHa CHCTeMi:

AU =0+ A|. (*)

SIxmo cucteMa cama 341HCHIOE POOOTY, TO PIBHAHHA (*) MOXKHA 3aIcaTH Y BUIJISII

O=AU + 4.

KinbkicTh Tem1oTH, HaJjaHa CHCTeMI, ije Ha 3MiHY il
Ha 3iliCHEHHSI CHCTEeMOI0 POOOTH HA/I 30BHIIIHIMH TiJTaMH.

BHYTPIIIHbOI eHeprii Ta




. OcobnuBoCTi po3B’A3yBaHHA 3a4au

3acToCyBaHHS IIEPIIOro 3aKOHY TEPMOJIHMHAMIKH J0 PI3HUX TEPMOJUHAMIYHUX IIPOIIECIB:

Hazssa mpoiiec 3amnuc 1Iepuroro 3aKoH
- P Y Crana BeJuuuHa p : y
CTAJIUM ITapaMeTp TEPMOAUHAMIKH
[300apuunuii, p = const
P » P ’ Ap =0 O=AU + 4
m = const

[3oTepmiunmii, m = const,
T = const

[3oxopuunuu, m = const, AV =0: A=pAV =0 0 =AU
V = const

AT=0; AU=0 =4

=—AU

AniabaTuyHUN 0=0




3amaua 1. Y CKUIbKHY pa3iB 3MIHUTHCS BHYTPIIIHS €HEPTis

ABOXAaTOMHOTIO a3y, SIKIIO HOro 00’€M 3MEHIIUTH B 6 pa3iB, a TUCK

3011IUTH B 3 pa3u?




3agaua 2. [Ipu 1300apHOMY PO3UIMPEHH] IBOXaTOMHOIO ra3y Mnpu

tucky 10° Ia ioro 06’em 30inbmuBes Ha 5 M°. BusHauntu po6oTy

PO3ILIMPEHHS rasy, 3MIHY MOI0 BHYTPIIIHbOI €HEPrii Ta KUIbKICTh

TEIJIOTH, SIKy OyJIO HaJaHO rasy.




3agaua 3. fIKy KUIBKICTh TEIUIOTH OyJI0 MEpeaaHO ABOXaTOMHOMY

rasy, sSIKIIO 11 9aC HOoro 1300apHOro pO3IIMPEHHS 0yJ10 BUKOHAHO
poooty A = 156,8 JIx?




3apa4ya AnA caMoCTiMHONO PO3B'A3aHHA

Bu3HaunTH BHYTPIIIHIO €HEPT1IO JIBOXaTOMHOIO a3y, 110 MICTUTHCS

y mocyauH1 00’emMom 2 1 mig tuckom 150 k Ila.




