[ lpyKno4YeHna B
llIkone npmuBeaeHnn

Ypok pelwieHnsa 3agad B 10 knacce
DNEKTUBHbIN KYpC




Llenn ypoka:

1. 3akpennexHune 3HaHun 06
naeanbHOM rase, n3onpoLieccax.
2. DopMUpPOBaHNE YMEHUN pPELLIEHUS
3a/1a4 Ha NpMMeHeHne ypaBHEHUH
COCTOSAHUSA Uaea lbHOro rasa u
NOCTPOEHMe rpaduKoB
M30MNpPOLIECCOB.

3. [lpyBMBaTh MHTEpPEC K peLleHunto
3aa4 No pusmke.



[ a30Bble 3aKOHbI

Y4yeOHas npe3eHTaumsa ana 10 knacca

> P




[lpoBepkKa




MakpocKkonnyeckmne napamMmeTpbl

MapameTpbl, XxapakTepusyoLime
COCTOsIHMe rasa 6e3 y4yerta ero
MOJIEKY ISIPHOro CTPOEeHMUS,
Ha3bIBalOTCA MaKPOCKOMUYECKUMMU.

? HaszoBuTe 3T napameTpbl. \




3onpouecchl

lMpouecchl, npoTeKkawouwme B
TepMoaANHaMUN4YEeCKON cucTtemMe npw
OOHOM HEU3MEHHOM
MaKpPOCKONMN4YEeCKOM napameTpe

Korga ABa Apyrmx U3MeHsIloTcs,
Ha3bIBalOTCA U30oMnpoLeccamum.

Bonpoc: Kakme napameTpbl
H\a3bIBaI-0TCiI /




J[loka3aTenbCTBO

ﬁ ypaBHeHuAa MeHgeneeBa — KnanenpoHa ans aByXx cocmﬂm
OAHOM Macchl rasa cnepyer:

~

a PaBeHCTBO neBbIX U
npaBbIX YacTewu
ypaBHEeHUSA




I3oTepmMmnyeckn npoLiecc

/ 5 \ ﬂ%aBMCMMOCTb obbema ON
Mpouecc, I'IPOTeKaPOI-I-IMVVI B AaBreHUs Npu NOCTOAHHOMN
TepMmoanHamMnieckoun TemMnepaTtype Ha3blBaeTcA

cucTeme npy NOCTOAHHOM 3akoHoM Bowns-MapwmorTa.
TeMnepartype, Ha3blBaeTCH

n3oTepMmnyieCKnmMm.




M3oTepma B KoopanHatax P; T,
VT




[ padUK N30TEPMUNYECKOTO

U3oTepma \

[TDOLIE 2

3apaHue:
NOCTPOUTb U30TEPMY B KOOpAUHATaX
V:T, P;T

4




130XOpPHbLIN npoLiecc

Y N

) 3aBMCUMOCTb AaBreHus
lMpouecc, npoTekatomn TepMoAVHamMmuyeckom

Susplileieplzls bl CUCTEMbI OT TEMMepaTyphbl

cucteme npu npy“ NOCTOAHHOM obbeme,
NOCTOSAHHOM OOLeme, Ha3blBaeTCs 3aKOHOM

Ha3biBaeTCA U3OXOPHbIM. |_|_|ap_|1;|_

V = const P, =T,
P. T
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3oxopa B koopaunHatax P,V;V, T

Y
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<P




[ padpmK M30XOPHOIo npoLiecca

/ nsoxopa \

5 A /
3apaHue:
NOCTPOMUTbL U30XOPY B KoopanHaTax
PV; VT
.
T
> NPoEepPKU




N300apHbIN npouecc

4 Y

3aBUCUMOCTb 0ObLema

lNMpouecc, npoTekawownmn B TepMoAMHaAMMNYECKON CUCTEMDI
TepMoaAMHaAMUYECKON cUcTteme OT TeMnepartypbl nNpu
NPV NOCTOAHHOM AaBlieHUMN, NOCTOAHHOM AaBJieHUM,
Ha3bIBaeTCcA N300apHbLIM. Ha3bliBaeTcA 3aKOHOM [en-

Jlroccaka

Vi=T-
V2 T2

4
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P = const




N3o0b0apa B koopanHatax P, T; P,V




[ padomk n3obapHoro npouecca

nsobapa \\\\

3apgaHue:
NMocTpoutb n306apy B koopanHaTtax P,

_




[loapBenem UTOr:

V1—=
V2

T

1

T = const, 3akoH Boitnsa- MapuotTa \

Vv

= const, 3aKOH llapns

= const, 3aKOH Teii-NMoccaka

v




Onpepennte, Kakne npoLecchl
n306pa)keHbl Ha rpaduke




[ papnyeckoe npencrabBiieHne

[A30BbIX I'IEOLI,ECCOB

Ba3oBbl YPOBEHb
10 knacc




BBegeHune

[ pad®UKKN ra3oBbiX NpoOLECCOB
n3obpaxatoT B KoopanHaTtax p,V;
p,T; V,T.

[lepen nocTpoeHneM rpadumka
cneayeT nonyyYnTb aHaJIMTUYECKOoe
BblpaxeHne @yHKLUMKN npouecca m3
ypaBHeHnsa MeHaeneeBa-KnanenpoHa
NN ypaBHEHWWN ra3oBbiX 3aKOHOB.

>



3aaa4a

Ha pucyHke B KoopauHaTtax V, T
npeacTtaBieH rpad®@ukK UMKa rasa
HekoTopou Macchl(1l -4). N3o0bpa3uTte

3TOT UMKN B KoopauHaTtax p,V,; p, T
Vv A




PeweHune: lwar: aHanus yyactkos, |4

2 War: nocTtpoeHne rpadunKkos.
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P=const
V=yMeH
T=yMeH
3-H en-
Jltoccaka



YyacTtok 1-2

1 [lepeBoa rasza M3 CoOCtTodHuda 1 B
COCTOdAHMEe 2 coBepluaeTcd npu
yBeJIMYeHMUM TeMnepaTypbl M JaBNeHUs
Npy NOCTOAHHOM 00beMe, 3TOT y4acTokK
oTobpaxaeT M30XOpHOe HarpesaHue
rasa.

1 [1oCTpoOMM 3TO YYaCTOK B KoopAMHAaTaX
P, V; p,T. <




YyacTtok 2-3

[]

[lepeBOA ra3sa U3 COCTOSAHUSA 2 B
COCTOAHMe 3 coBepluaeTcd npu
NOCTOAAHHOM TeMnepaType U ecnu
naBneHne ymeHbllaeTcs, To 06beMm
PACTeT, 3TOT y4acToK oTobpaXkaeT
n3oTepMumyeckKkoe pacluinpeHue rasa.

[TOCTPOUM 3TO Y4YacCTOK B KOOpAMHATAX
p,/V; p,T. 4




YyacTtok 3-4

1 llepeBoa rasa m3a COCTodHUSA 3 B
COCTOAHME 4 coBepllaeTca npu
YMEeHbLEeHUUN TemrnepaTypbl U
AaBfieHnda Npyu NOCTOAHHOM o6beMe,
3TOT Y4YacCToOK oTobparkaeT M30XOpHoe
oxna)xaeHue rasa.

] lMoCTpoMM 3TO yyacToK B KoopAMHaTax
p,/V; p,T.

g <




YyacTtok 4-1

1 [lepeBoa rasa M3 coCTodHMA 4 B
COCTOdAHME 1 coBepluaeTcsa npu
YMeHbLUeHUM TeMnepaTypbl U
ob6bemMa Nnpm NOCTOAHHOM /[aBJ/IEHUN,
3TOT y4yacToK oTobparkaeT mlobapHoe
cXKaTue rasa.

1 TloCTpoMM 3TO y4acCcTOK B KoopAMHaTax
pIV; pIT' 4




YyeHukun wkonbl MpuBnaeHun:

>

vV v v Vv vy VvV vyy

Kacriep — Bogopoa,

MuKKku — BO34YX,

Osiec — YrneKkucsbin ras,
Jlyny — vaeanbHbIN ras,

Jloso — renun,

JInin — aproH,

Mapro n SlHeKk — NpocCTOo ra3bl,
Onbrepa — a3or,

Pbiluapa — NVHEPTHbIN ra3.



3adadva 1

» Kacnep pelwiunn oTA0XHYTb M 3ae3
B 6aHKy o6bemomM 20 n. Hanaute
nasneHne Kacnepa,

ec/iIn ero Macca 4 r
n TemnepaTtypa 27°C.




v vvyyvyy

CI:

m= 4:10 ~ kr
V=210 7“ ™’
=300 K

M= 2-10 ~ kr/mosb

» PelleHwne:

p-7?

» OTBeT:




3aada4ya 2

» Jlyny, naeanbHyo BO BCEX OTHOLUEHUSX, B
TEMHOM KOpMAope noaKapaynum

3aBuayroLme ee ¢

ourype J1ono u Jinnw.

[locne Toro Kak J
Pa30311un, e€ ab
yBennimnacb B 2

YIIy Kak cneayet
COMOTHag TeMnepaTtypa
pa3a, a AaB/ieHne

noackounno Ha 25 %. HaHecno nu Bce 310

YPOH dburype Jlyn

Y U BO CKOJIbKO pa3

N3MEeHUsCcsa eé obbremM?



» [1aHO:

> T.=1T

> T,= 2T

> P,=P

> P,=1,25p

» PelleHune:



» PelleHue:



3adaun

» 3aaadva Meneson KOnu

» 3adada o Mapro

» 3a/a4ya Npo TPYOKY C PTYTHIO
» 3ajada o0 dHeke

» dadaya




IIpoBeph cBOM 3HAHUA IO
TEME

«YpaBHECHHUE COCTOSHUA
MICaJIBbHOTO ra3a

TpEeHNPOBOYHbLIN TECT




1.Ha30B1 MakpOCKONUYECKUE
[TapaMeTPHI:

Macca, nasneHue, obbem, Temnepartypa

nasneHue, obbem, Temnepartypa






2.3 ipeiyioskeHHBIX (hOpMYJIT BBIOCpH
YPaBHECHHE COCTOSIHUS MICaILHOIO T'a3a

P=1/3m_v,n P =2/3nE

PV = m/MRT PV = 3/2kT

< >



HenpaBuiibHO!

[ToBTOPU TEOpPMUIO!




Mosonerr!

[lepexogu K cnegyrowemy
BOMpocCy




HenpaBuiibHO!

[ToBTOPU TEOpPMUIO!







Mosonerr!

[lepexoaou K cnegyrowemy
BOMpPOCY




3.Macca rasza paBHa:




Mosonerr!

[lepexoaou K cnegyrowemy
BOMpPOCY




HenpaBuiibHO!

[ToBTOPU TEOPUIO!
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4. YHuBEpcCcallbHas ra3oBas
[IOCTOSIHHAs PaBHA:

6,022 *10 2 monb™

8,31 I/ (Mmonb*K)

1,38 * 10 ~2°Ox/K



HenpaBuiibHO!

[ToBTOPU TEOpPMUIO!




Mosonerr!

[lepexoaou K cnegyrowemy
BOMpPOCY
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S.IIporecc usMeHeEHUsT COCTOSTHUSA
TEPMOAUHAMHAYECKON CUCTEMbI MAKPOCKOIIMYECKUX

TEJI OPU NOCTOAHHOWU TEMIEPATYPE HA3BIBACICA. ...

N306apHbLIU

N30TEePMUYECKUN

N30XOPHbIN



N30TEePMUYECKUMN.
T = const
3akoH bonnga-MapuotTta

>




Mosonerr!

[lepexoaou K
crieaytoLlemy Bornpocy




HenpaBuibHo!

[ToBTOPU TEOpPMUIO!




6.1'a30BEBIM 3aKOH AJISI H300apHOTO
nporecca — 31o. ..

PV = const

p/T = const

v/IT = const



HenpaBujibHO!

[ToBTOPU TEOpPMUIO!




Mosonerr!

[lepexoaou K cnegyrowemy
BOMpPOCY




vIT = const
3akoH lNen-Jlroccaka.

>




7.1'azoBbIM 3aKoH lllapis ycranaBiuBaeT
3aBUCUMOCTb MEXY:

[NaBneHnem wu
o0bLeMoMm

Ob6bLemom un
Temnepartypou

Mexay oaBneHnem u
TemMmnepartypou



HenpaBuibHo!

[ToBTOPU TEOpPMUIO!




I1o3apasiisto!

[lepexoaou K cnegyrowemy
BOMpPOCY




N30XOPHbIM.
Ma3oBbIN 3aKkoH LWWapns.
V = const.




8.1’ palpkoM H30TEPMHUUECCKOTO IIPOLIECCA B
KoopauHarax PV saBnsgercs:




I1o3apasiisto!

[lepexoaou K cnegyrowemy
BOMpPOCY




HenpaBuibHo!

[ToBTOPU TEOpPMUIO!




usortepma — runepoona.




9.1 padrkoM M300apHOro Mporecca B
KoopauHarax PV sBisercd:




I1o3apasiisto!

[lepexoaou K cnegyrowemy
BOMpPOCY




HenpaBuibHo!

[ToBTOPU TEOpPMUIO!




napannesibHas




10.I'padpmkOoM M30XOPHOIO mpolecca
B KoopauHarax V1 gsisteTcs:




I1o3apasiisto!

[lepexoaou K cnegyrowemy
BOMpPOCY




HenpaBuibHo!

[ToBTOPU TEOpPMUIO!




napannesribHas




Pemu 3agauy:

Hangn pnaeneHue rasa byrtaHa (C,H;) B 6annoHe aons nopraTMBHbIX
ra3oBbIX NnUT oovemom 0,5 n 1 maccoum 250r
npu Temneparype 20 °C

21,7 MMMa 12klMNa



I1o3apasiisto!

[lepexonun kK crnegyowen
3apade




HenpaBuibHo!

[TocmoTpu peLueHue




M=(4*12 + 1*8) * 10 = 56 1073
Kr/mMonb

p = mRT / VM, BbINOsnHM
BbIYUCIIEHUS.

>




Pemu 3a1auy:




I1o3apasiisto!

[lepexoamn K KOHTPOMbHOMY
TEecTy




HenpaBuibHo!

[loBTOPU TEOPUIO




