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OCHOBHI NONOXeHHA

MoneKynﬂ PHO-KIHETUYHOI Teopil

Ei)éizltl eYOBUHMU
-dKa PeHOBMHA CKIMaad€TbCA 3

HanapiOHIWNX YaCTUHOK — MOJIeKYI
4yn aTOMIB.

2. ATOMM | MOsiekynu rnepebysatoTb Yy
Oe3nepepBHOMY XaOTUYHOMY
(TennoBomy) pyci.

3. Mk Monekynamm (atomamu) iICHYHTb
CUNU B3aemMoail, gKi 3anexartb Bia
BiCTaHI Mi>)K HUMW | MOXYTb OyTU
cunamm NpUTAraHH4 |
BIOLLUTOBXYBaHHS.




bynoBa razonogiOHux Tin eoo

./y rasax BigCTaHb ./l'a3y| 30aTHi
Mi>)K aTomamm ab HeoOMeXXeH

MOJ1EKYITaMU po3LumptoBaTuca. BoHu
cepefHbOMY B He 36epiraloTb Hi

baraTto pasis .
BinbLua 3a po3Mipu \cbopmy, Hi 0G'emy. j

&alvwlx MOMEKYII. / T




laeanbHuM ras
Y MOJIEKYNAPHIN Teopil

o laeanbHuu ras (dismyHa moagenb
peafibHOro rasy) — ue ras, B3aemogis

MK MOMeKynamu iKoro Taka mana, . 9 %7
LLIO Hel0 MOXHAa 3HexXTyBaTH. :/;H) ?é.‘;;/
« Monekynu igeanbHOro rasy — 3 o € ?
ManoCIHbKI MPYXHI KyNbKW, AKI HE o 30\ Ol
B3aEMOLiIOTb OHa 3 OOHOIO. o’o\(’o‘f /)
CTUKa4mChb 3i CTiHKOHO, ?';‘, \?é
MOJTEKYITN TUCHYTb Ha Hel. ¢oo,°, é—:.é




OcCHOBHe pPIBHAHHA MOJIEKYNSAPHO-
KiHeTUYHOI Teopil igearnbHOro rasy

1 B
p=—nm,v

e [TUCK IgeanbHoro rasy
nponopuUinHn Oo0YTKOBI
KOHLIEHTpAaLIl MONeKysn Ha
cepenHto KIHETUYHY eHeprito
XaOTUYHOro NoctynasribHoro
PYXY MOSEKYIW. o9 3s

2 2




MonekynapHO-KIHETUYHUN sese

3MICT TeMmnepatypwu T

TOMCOH noppg,
KEJTIbBUH, Yunbam

Lenbcin

[ paHU4YHY TemnepaTypy, Npu SKIiN TUCK
IdeanbHOro rasy OOPIBHIOE HYIO NpU
dikcoBaHoMy 00’emMi, abo 00’em
idearbHoro rasy HabnmxaeTbcsa oo
HYI{ NPy HE3MIHHOMY TUCKY,
Ha3nBalTb aOCONMOTHUM HyNemM
TemMnepartypmu.

HynboBa TeMmnepartypa 3a
abConTHOO LWKanow (LLIKanow
KenbsiHa) Bianosigae abcontoTHOMY
HYJH0, @ KOXKHA OAUHNLA
Temnepartypu 3a uiero WKanow
OOpIBHIOE rpaaycy Ha wkani Lenbcis.



AbOconrTHa TeMnepartypa e?

e Ctana bonbumaHa
k=1,38-10% Ox/K
Ctana bonbumaHa NoB’a3ye
TemnepaTypy 6 B EHEPreTUYHNX

OOUHULAX 3 TeMmnepaTtypoto Ty
KenbBIHaX.

o 3B’A30K abcontoTHol wkanu (T) i
wkanun Uenbcia (1):
T=t+27315 °C

INMoaBir

bonbuman o AOCONKOTHA TEMNepartypa € -
Mipoto cepeaHboi kiHeThuHoi | £, = —kT
eHeprii pyxy Monekyrs. 2

3




o« CepepHs KiHeTUYHA eHepris

XaOTUYHOIo NOCTynaribHOro pyxy
MOJIeKys rasy nponopuinHa abCcosnoTHIN
TemneparTypi.

BMUCHOBOK: KOnu Temneparypa HabnmxaeTbcs a0
abCOSIOTHOrO HYIA, EHEpPria TENMOBOro pyxy
MOJIEKYI TaKOX HabNmMXXaeTbCcsa A0 HYNS.

e 3aNEXHICTb TUCKY ra3sy Bif KOHUeHTpauil
MOro MOJIeKy’s i TeMnepaTtypu:

p = nkT,
ne p — TUCK rasy; n — KOHUEHTpaLigd MOneKyn,;
k — ctana bonbymana; T — abcontoTHa TemMnepartypa.




PiBHAHHA cTaHy igeanbHOro ragy | es::

- PiBHAHHA MeHaepeera-KnanenpoHa

my

NA
4'V o m i
M| M
p—l/—k 'V ¢ J‘VA
T -s d
pV = %NAkT
R=Ni- k=831 -2
Moab + K
m
pV = HRT .. MeHpeneeB

p —muck; V—o06em; N ,— cmarna Aeoecadpo; m — maca 2a3y; M — monspHa
maca 2a3y, R=8,31 [Ix/(monk-K) — yHieepcaribHa 2a3oea cmaria,
T — abconomHa memrepamypa



PiBHAHHA KnaneunpoHa

m=const
| cmaH Il cmaH
pV, _ M p pV, m
T M T, M

~

R

i

const

BeHya Nonb IMunb
KnaneunpoH



[[a30BI 3aKOHU — KINbKICHI 3aN1E€XHOCTI MIXK
OBOMa napameTtpamu rasy
NPy PIKCOBAHOMY 3HAYEHHI
TPETLOro NapameTpa

o [lpouecw, Wwo BiabyBatoTbCA NP HE3MIHHOMY
3Ha4YeHHI 0OHOro 3 napamMeTpiB, Ha3nBaloTh

i30oTepMiYHMN  I300apHUUN I30XOPHUMN

o I30onpouec — ue ineanizoBaHa mogenb peanbHOro
npoLecy, sika nuile HabnmxeHo BiAOMBaE AIUCHICTb.



|I3oTepmiyHuM npouec - coss
npouec 3MiHM CTaHy TepMoAUHaMIYHOI 000

CUCTEMWU MAKPOCKOMNIYHUX Tif Npu cTaniun
Temnepartypi.

3akoH bounnsa-Mapiotta
pV=const npn T=const

[na paHol macu rasdy gobyTok TUCKY rasy
Ha Moro o6’em cTanun, AKLO
Temnepartypa rasy He 3MIHIOETbLCA.

3anexHiCcTb TUCKY rasy 24

Big 06’emy npwu cTanin
Temneparypi 300paxxyeTbcs
rpadpivyHO KpUBOHO,

sIka Ha3MBaETbCH i30Tepma.

0 =

IsoTepmu Ha nnowwmHi (p, V).T,>T,>T..  Egm Mapiorr



I300apHmUM npouec -

npouec 3MIHU CTaHy TepMoanHaMIYHOI

CUCTEMMU MPU CTaNIOMy TUCKY.

3akoH lNen-Ilroccaka
V' / T=const npn p=const

[1nqa ra3y gaHol macu BiAHOLLIEHHST 00’eMy
00 TeMmnepaTypu ctane, AKWo TUCK rasy

He 3MIHIETbLCA.

J 3anexHicTb 06’emy rasy Big
TemrnepaTtypu npu ctaromy
TUCKY € JIHINHOIO, TOMY
rpadpivyHO 306paxaeTbcs

NPSAMOI0 | HA3NBAETbLCH

V,r

4

2 Py P

2

: //
s
s
v

e

0

i3obapoto.

Xo3zed Jlyi
Nen-Jlroccak

I306apu Ha nnowuHi (V, T). p, > p, > p,.



o
|I30X0pHMKM Npouec - :
npouec 3MiHU CTaHy TepMOoANHaMIYHOI .
CUCTEMMU NpU cTanomy obemi.

3akoH LWapns
p / T=const npn V=const

[1ns rasy gaHol macu BigHOLLUEHHS TUCKY
00 TeMnepaTtypu crtane, skwo ob’em rasy
He 3MIHIOETbCA.

3anexHicTb TUCKY rasy Bif S
TemnepaTtypu npu ctanomy
o0’eMi € NiHINHO, TOMY
rpadpivyHO 306paxaeTbcs
NPSAMOLO | Ha3MBaETbCA |
i3ox0opolo. At T

I3oxopu Ha nnowmHi (p, T). V, >V, > V..

Xak WWapnb




[[a3oBIi
3aKOHMU

m # const |

v

| m = const | PV _ m R
* I M
%= const
7 F =
P = const \ I'= const
V= const \
-
-%/-= const -7-’3-= const | |pV= const
3aK0H 3aKoH 3aKOH

['en-Jhoccaka

Lapns

boina-MapuoTTa




TecTOBI 3aBOaHHS

1. 3amicTb 3Ha4eHb abCONIOTHNX Mac MoneKyn

Ta IX KiNIbKOCTi B MaKpPOCKOMIYHUX Tinax
BUKOPUCTOBYHOTb:

1 — BIiOQHOCHI BENUYnHU; 2 — abCOoONTHI BENMUYUHMN;
3 — cepeaHe 3HAaYEHHA BENMUYNH,

2. KinbKiCTb pe4OBUHMU, B AKIN MICTUTbLCH
CTINbKU X MONeKyn, CKinbku atomiB € B 0,012
Kr Byrrneuto e:

1 — aToMHa Maca; 2 — Monb;
3 — MondapHa maca; 4 - ctana Asoragpo.



3. Na3, AKUKn cKnagaeTbCA 3 MOJIEKYn,

B3aEMoOAIA MiX SKMMU TakKa Mmana, Lo Hero
MOXHa 3HexXTyBaTH, Le:
1 — peanbHUU ras; 2 — igeanbHUA ras,
3 — 3pIAXEeHUU ras.
4. Maca pe4yoBUHU, B35sITa B KIFIbKOCTI OOAHOIO
MOnS Le:
1 — artoMHa mMaca; 2 — monsipHa maca;
3 - ctana ABoragpo; 4 — ctana bonbymaHa.

5. flke 3 HaBeaeHUX 3HAa4YeHb KOHCTAHT € CTarok
bonbumMaHa:
1. 8,31 Dxx/(monbK) ; 2. 1,38:107%° Ox/K;
3.6,02:-10%° monb ™" 4. XXoaHe He € cTanoto BonbLMaHa.




6. BHYTpPIiWHIN CTaH MAaKPOCKOMIYHUX Tin
BU3HAYaETbCA MaKpPOCKONIYHUMMU

napamMeTpamMu, 40 AKUX HarexarTb:
1 — MmondapHa Mmaca; 2 — TUCK; 3 — TeMmneparypa;
4 — 00’eM; 5 — KOHUEHTPAaLIA MOSIEKYI.
7. na BCTaHOBNEHHA TeMnepaTypHOI LWKanwu
BUKOPUCTOBYHOTD:
1 — peanbHWU ras; 2 — igeanbHUN ras;
3 — pPO3piaKeHun ras.
8. CepeaHs KiHeTUYHA eHeprist XaOTUYHOIro pPyxy
MOJEeKys NPAMO nponopuinHa:
1 — TUCKy rasy; 2 — abconTHIN TeMnepaTypi;
3 — KOHUEeHTpauil Mmonekyn; 4 — MOndapHIN Maci.




9. 3akoH bouna-MapioTTa onncye npouec
3MiHU CTaHy TepMoAMHaMIYHOI CUCTEMMU
SIKLLO CTasor € BerInYmHa:

1 — abcontoTHa Temnepartypa; 2 — 006’emM; 3 — TUCK.

10. 3akoH Nen-Jlroccaka onnucye npouec 3MiHU
CTaHy TepMoANHaMI4YHOI CUCTEMU SAKLLO
CTario € BerimymHa:

1 — abcontoTHa Temnepartypa; 2 — 0b6’emM; 3 — TUCK.

11. 3akoH Lapnsa onucye npouec 3MiHMU CTaHy
TepMoAUHaAMIYHOI CUCTEMU SAKLLO CTarioro €
BeJIMYnHa:

1 — abcontoTHa Temnepartypa; 2 — 06’eM; 3 — TUCK.
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