Тема: Уравнение состояния идеального газа. Газовые законы
Цель: применять уравнения состояния идеального газа, газовые законы при решения прикладных задач.
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Задача 1
Найдите среднюю молярную массу и плотность (при нормальных условиях)
воздуха, имеющего объёмный состав 20.0%  79.0%  1.0% Ar
Задача 2
Плотность смеси метана и этена по водороду равна 12.8. Определите  массовую, обьемную и мольную доли кислорода в смеси.
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[bookmark: _GoBack]Выполненное задание 1 и 2, написать конспект выслать на электронную почту natali.makshanowa@yandex.ru до 22.11.21.
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Mpumep 1. Cronsko Monekyn corepwurTca 8 5,6 1 nponara: a) npy HOpManbHbIx ycrosusx; 6)

npu Temneparype 20°C n aasneni 90 ka?

Pewenire. Hncno monexyn N MOXHO HaiiTh Yepe3 KONVNECTEO BewecTsa fl no Gopyne:

N=vxNa
2) Mpw HopMansHbix ycnoBMax MOAPHbI OBbEM Bcex razos pasen 22,4 . noaTomy KonuvecTso
one
v 5,6
sewecrsa  ymexucnoro  rasa n(COp) = g = 52r =0,25  wom. Uucro  wonexyn:

N(CsHs) = 0,25+ 6,02 10% = 1,505 - 10%.

6) TPV NPON3BONBHBIX YCNOBMAX ANS PACUETa KONMNECTBA BEUWIECTEA Yepe3s 0BbEM MCMIONb3YIOT ypasHeHMe
Knaneiipora-Merneneesa:

PV _ 9056
R-T _ 831-203
Yucno monexyn: N(CsHs) = 0,207 - 6,02 - 10% = 1,246 - 10.

(CsHy) = = 0,207 mone.

Orser.a)3,01-10%; 6) 2,74 - 10%.
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Mpumep 2. Karoii 06vém kncnopona Tpebyetca ans cxvrarin 10 n GyTaa? Karoi obuém

yrnexmcnoro rasa npw aTom o6pasyetca?
Pewenne. 3aniwem ypasrenvie peaxuny cropanys GyTana:
2C4Hyg + 130, = 8CO, + 10H,0.

Ta3b1, yacTBylOWMe B PEAKLIIM, HAXORATCA MPU ORVHAKOBBIX YCAOBMAX, NO3TOMY AR PACYETa WX OBbEMOB
He HaRo HAXOANTH KONMYECTEO BELIECTES, & MOXHO MPUMEHMTS CNEACTBYE U3 3aKoHa ABOTaAPO, COMACHO.
KOTOPOMY B a30BbIX PeaKLMSX OTHOWEHME OBBEMOB PEArVpyIOWVX BEWECTE PABHO OTHOWEHMIO
cooTaeTCTRYIOWIX KOHLIMEHTOR B yparHerw peakuum. (o ypasHeHMIo peakwmy,
V(02)
V(CiH)

AHaROT4HO HaxoRUM OBbEM YIeKUCAOTO rada:

= %, oTkyaaV(0_2) = \dfrac{13}{2} \cdot V(C_4H _{10}) = \dfrac{13}{2} \cdot 10 = 65$ n

V(C0s) = % -V(CiH) =4-10 n=40n

Orser. 65 1 05,40 1 COy.
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Koporko o rnagom

B x¥MUeCKiIX PaCUETaX NPUMEHMTENEHO K F23aM MCTIONb3YKOTCA CMERYIOILIME GOPMYbI 1 3aKOHBI:

m
R

3aK0H ABOraapO: & paHbix OBbEMaX ra308 NPV 3aAGHHbIX TEMNEPATYPE W AJBNEHMM CORRPHUTCR

ypasHenue Knaneiipona-Menaeneesa PV =n - R-T, wnup-V

oAvHaKosoe UM Monekyn. OBbEMbI Fa208 MPAMO MPONOPUMOHaNsHS! Mx konuuecTeam: $\dFrac(V_T}
{V.2) = \dfrac{n_1}{n 2};

33KOH OBHEMHbIX OTHOWIEHNI B F230BbIX PEAKLMAX OTHOWIEHME OBBEMOB PearpyIOLLIMX BRILECTE PABHO

OTHOWEHVIO COOTBETCTEYIOWYX KOIGHULMETOR B YPaBHEHIY peakLM;

nnoTHocTso raza B o razy A

PB) _ M(B)

PaB) =@y = (a)

CpeRHaR MONAPHaR MacCa ra3080ii CHeck
Moss. _vi-Mitv,-My  Vi-Mi+Vp- My

M, -
Vosa, vitvn Vit+Va

oo =

=¢-M+e-M
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Bonpocs: ana camoronTpona
1) OnpeaenuTe 0Bwém, KoToPBIlh 3aiiMET 3TUneH Maccoii 21 npy TemnepaType 80°C n aaenerin 200 kTa.

2) Ckonbio MMTPOR KMCNOPOAa HEOBXOAMMO AR MONHOTG Cropamwts MponaHa obuémom 15 n? Cronsko

NUTPOB yrneKmEnoro raza Ny 3ToM 0BpasyeTca? OBHEMBI ra308 MaMEPeHSI NPV OAUHAKOBBIX YCAOBMAX.

3) HaiiauTe CpeaHion MONSPHYIO MACCy M MAOTHOCTS (TpM HOPManbHbiX yCNOBUAX) ra3omoii cmecw,
vmeroueii obvembiii coctas: 40,0 % CHy, 10 % CaHa, 50 % CO».

4) Taz08an CMeCs, CORGPXAILAR 3TaH 1 METaH, MMEET NAOTHOCTS Mo BoROPoAy 9, 8. OnpeaenyTe oBbEMHbIe

V1 MaCCOBbIE 0N 3TaHa U MeTaHa a B CMeck.
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Cnenctaus u3 3akona Asoranpo

Opnu MOMb MHOBOTO ra3a MY OAVHAKOBBIX YC/IOBMAX 3aHUMAET OAMHAKOBHII OBBEM. P11 HOPMaAHbIX yCnoBUsX (MpY
n

nasneru 101, 3 «Ma v 0°C), 370T 06vém cocTasnser (Monsprsiii 06vém) Vy, = 22,4
Monb

3awon Feii-loccaka (06bémHbix oTHOWEHMI raz08)
OBuémsi razos, BCTYRAIOWMX B XMMUYECKUE PeaKuW, 1 OBbeMbI 2208, OBPalyIOWVXCA B PeaynbTaTe peakuy,
‘oTHOCATCH Mexay CoBoV Kak HEBOMbLIE Lenbie YMCna (kak 1x KobdMLMENTb).

To ects CrexviomeTpueckte Ko3GGULMENTE PEaKL/ MOIBONSIOT MOHSTH, B KAKOM OTHOWEHMM HAXORATCA

pearvpyrowye rassi.
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OCHOBHbIM ypaBHEHYEM, ONIMCHIBZIOLIM IOBEACHIE UACRNBHOTO ra32, RENRETCH ypasHeHme Menaeneesa-

Knaneiipona (ypagHeH/ie COCTORMYS MAeansHOro raza

p»V=vRT,

rae p — paenewme raza, V — 06beM, 3aHMaEMBIl Fa30M, 1 — KOMWYECTEO MOAb 133, ¥ — a6COMIOTHAR TeMNEpaTypa
Ax

MonbK

raza (paameprocts — K), R = 8,31 — yHVBEpCansHan 1230838 NOCTORHHAA.

310 ypaBHeHve MOXHO HanuCaTs B paznuukbix Gopwax. B dopme Meraeneesa-Knaneiipora anucaro sbiue.

N oy
Hanpumep, & bopme Bonbumara p = n-k-T,rae n = 7~ KoHuerTpaLus rasa,k = 1,38:10 “T — nocTosHHas
Bonbumara. Baxo aats, uto R = k-N,!

HanomuHaew, 470 BCe NpUBEAEHHSIE YPABHEHS CMPABER/ED TONbKO ANIA MACALHOTO ra3a (AN5 PEanbHbIX 3308,
63X K vaeanbrbiM). B OCTanbHbIX CRyuasx HABMIORAIOTCS OTKNOHEHMS OT ra308bIX 33KOHOE, BbISEaHHbIE

B33UMOREIICTEMEM MONEKYN 1 KOHEUHOCTBIO WX CYMMApHOTO OBbeMa.

Kpome Toro, GyasTe BHMMaTENsHbI B CNyNasX, KOTA C Fa32M MPOMCXOAST XMUNECKUE PeaKLIMY, AUCCOLMALINS Ui
11333 yTeueK VM KOHAGHCALYM HE COXPAHSIETCA KOMVNECTEO ra3a. B GOPMYNaX 1 — KOMYECTEO MMEHHO ra3a,a He

conepxumoro cocyaal
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MHorie xvMueCKkiIe peakum NpoTeKaloT 8 raz08oii daze. COCTORHME MAGANBHOTO 23 OMUCHIBAETCH YpagHEHHEN
Knaneiipora-Merzeneesa (ypasHeHiem COCTORHIS MACANBHOTO ra3a), koTopoe casabizaet Temnepatypy T, obvem V

v neanerve P raza:
p-V=v-R-T,

wn

-V u-% R-T,

ax atu
onb - K (monsb - K)
nocToskHas, m — macca rasa, M — MonspHas macca rasa.

tae ¥ — Konmuectso rasa (s monsx), R = 8,314 — yrusepcanswas rasosan

370 ypasHeHMe NO3BONAET HAIITI KONMIECTEO BEWECTEE ra3a NO ero oBbEMY:
P-V
R-T
wn

\4

Vi

e

v

R-T

Vi — MOnpHbIiA 0BvEM raza.
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TPy 33naHHsIX TeMnepaType 1 A3BNEHMN STOT O6bEM OAMHAKOB ANA BCEX F3308 HE3ABUCMO OT X XUMMUECKOi
npupoasi. Mpw Hopmanshsix ycnoamsx (aeenerve py = 1aTu=101,3 kNla v temnepatypa Ty = 273, 15K = 0°C)
MonApHbIli 0Bbem razos pasen:

R-Ty _8,314-273 n

= 101,3 " one

Ha NpaTyiie MEMonbayioT CReayIoLLViE FazoBble 3akomHb.

1) [lna nocTosmHoro konuvectsa raa (n = const) ypaswenve Knaneiipora-Menaeneesa caoanTcs K

OBveanHéHHoMy razosomy 3aKoHY:

-V

const.
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3) Mpu paceTax YacTo MCMOALIYIOT Takxe 3aKOH OBBEMHbIX OTHOWIGHMIA, KOTOPHI MOXHO BHIPAITH

creaylouw 06pazom:

B raz0mbix peakuysx OTHOLIEHME OBBEMOE PEarMpyIOUIX BELIECTS PABHO OTHOWEHUIO COOTRETCTRYIOWMX
Ko3bdMUMEHTOR B ypasHeHUM peakumm.
Dns peakunn svga

aA+bB = cC+dD,

npoTeKarowelt & ra3080ii haze, OBbEMb PEArVPYIOLLIIX BELIECTE CBRIaHbI COOTHOLIEHMEM:

V(4) _ V(B _V(©) _ VD)
a b < d
Tax, MeTan CropaeT o ypasHeruio peakuun:

CHy(r) + 20;(r) = COy(r) + 2H0(x)

Cornacko 3akomy OBbEMHBIX OTHOWEHWT, ORMH OBYEM MeTaHa pearnpyeT C AByMS OBBEMaMM KNCAOPOR3,

Py 370M 06pa3yeTCA 0AUH OBBEM yrneKMCnoro raza.

C NoMOWBIO 3aKoHa OBBEMHSIX OTHOWEHYA BNEpEbIE 8 XVMUY B5i NPaBMNSHO OnpeaeneHs! GopHybI

MHOrVxX ra2006pazHbix Bewects, Hanputep Hy, O, Nz, HyO.

4) C nomowsio 3akoHa ABOTaAPO MOXHO HaiTh OTHOCMTENbHYIO MNOTHOCTS AYX raoe. Ecnu umeroTca
onvHaKoabie 0BbEMbI (1, CMEAOBATENbHO, ANHKOBBIE KOMMIECTaZ) Asyx raz0s — A u B, To oTHOweHume nx
NNOTHOCTe/i PaBHO OTHOWEHMIO MACC, KOTOPOE MNP OAMHAKOBBIX KOMWNECTEAX PABHO OTHOWEHUIO

MONSIPHBIX MACC:
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m(B)

oB) _ TV _m(B) _v-M(B) _ M)
o) ) md) v M) - M@
v
Dro OTHOWLIEHNE HA3LIBAIOT CTHOCHTENBHOM MNBTHOCTHIO raza B no rasy A:
B _ M)
PuB) =2 = @)

TAOTHOCTL CMecH ra308 ONPEAENSETCH CPeaHei MONSPHOI MACCOi ra30B0ii CMECH, KOTOPYIO ONpEARNSIOT
KaK OTHOWEHME OBlLel MACCh! CMecH K OBleMy KonMIecTsy BewecTaa. [l cMeck AByx razos:

Moss - Mitw M, Vi Mi+Vy My
M., el . = Vit =¢-Mi+¢-M

rae V — 06vém raza, p — ero oBbémkan aons & crecu.

Cheayet 0BpaTVTh BHUMAHVE Ha TO, 4TO CPEAHSN MONAPHAA MACCa BCErAa GONbUE, UeM HaMMEHbLaR U3

MOMPHBIX MACC F3308 B CMECH, U MEHBLI, YEM HaMBOSW3A MONAPHaA MACCa:

Miin < Mep < Mipa.




