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Kypcy Heopranmueckon xumuu. — Hwxauit Hosropoxn: Hwuxeropoackuii
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Penensenr:

Bo BTOpoil uacTM KOHCHEKTa JIEKIIUH paccMaTpuUBaeTCs ypaBHEHUE
COCTOSIHUSI HWJEalbHOTO Tra3a, KOTOpPOE€ COCTaBJS€T OCHOBY ISl BBITIOJHCHUS
pacyeToB KOJUYECTB ra3000pa3HbIX BEIIECTB. YPABHEHUE COCTOSHUSI IPUMEHUMO
M K OIKMCAHUIO Ta30BBIX CMeEced, KOTOPhIE YacTO pPacCMaTpUBAIOTCS B Kypce
HEOPraHUYEeCKONW XuMuU. Ha KOHKpETHBIX NpUMepax MNPOUJUIFOCTPUPOBAHA
TEXHHUKAa BBITIOJIHEHUSI PACYETOB, OCHOBAHHBIX Ha T'a30BbIX 3aKOHAX.

Koncnekr nekuuit npeanaznauex s crygaentoB HHI'Y, oOyuarommuxcs mo
Hanpapiennto moaroroBku 020100 “Xwumusa” wu cnenmanpHocTsM 020101
“Kumua”, 020801 “Dxomorus’, 240306 “Xumuuyeckasgs  TEXHOJOTHS
MOHOKPHUCTAJIJIOB, MaTEPUAJIOB U U3ACJIMK SJIEKTPOHHONU TEXHUKH .

VJIK 541.15
BBK 24
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I'azoBbIC 3AKOHBI

IlonsiTe uaeaJbHOro rasa. MneanbHBII Ta3 — DTO CHCTEMA,
COCTOSIIIAsE U3 TOYCUHBIX YacTUIl (00beM 3TUX YaCTHI] PaBEH HYIIO), HE
B3aUMOJEHCTBYIOIIMNX JIPYT C APYTOM.

WNneanbHblil Ta3 sBisercss (U3MYEcKOd aOcTpakuueil. PeanbHbIid
ra3 npuoIMXKaeTcs 10 CBOMCTBAM K UJ€aJTbHOMY NPU HU3KUX JAaBJICHUAX
M BBICOKHX TEMIIEpaTypax.

[Ipy HU3KUX AABJICHUSX YMUCIIO YacTUIl B €IMHUIE OObema rasa
MaJjo, TaK YTO PACCTOSTHUE MEXK]y MOJIEKYJIaMU BEJIMKH, U Ha KaXKAYIO
JACTUIy TPUXOTUTHCS OOBEM, MHOTOKpAaTHO (MM HAa HECKOJIBKO
HOPSIIKOB)  OoJibIlIe  COOCTBEHHOTo ee¢ oObema. B 3romM ciydae
COOCTBEHHBIM OOBEMOM YACTHUI] MOXHO TMpEHEOpeYb U CUHUTaTh
MOJIEKYJIbl TOUEUYHBIMU TEJIAMH.

[Ipn BBICOKMX TeMIlepaTypax KHHETHUYECKas HSHEPTrHs MOJEKYI
BEeJIMKAa MU MMEHHO OHAa BHOCHUT TIJIaBHBIM BKJIaJ B OOIIYI0 3HEPTHUIO
MOJIEKYJI Ta3a IO OTHOLICHHID K OJHEPIUM MEXMOJICKYJISIPHOTO
B3aUMOJEUCTBUA. B Takou cuTyaluyd BKJIAAOM MEXKMOJIEKYIIAPHOTO
B3aUMOJCICTBHUSI MOXKHO TIPEHEOpeYb U CUYUTaTh, YTO YaCTHUIIbI
NPaKTUYECKU HE B3aUMOJECHCTBYIOT JIPYT C IPYTOM.

YpaBHeHUe COCTOSIHMSA  HAEAJbHOr0 Tra3a. YpaBHCHHUE
COCTOSHHUSI —3TO  MAaTEMaTUYECKOE  BBIPAKEHUE,  CBSI3BIBAIOIIECE
MOJIIPHBI 00BEM C YCIOBUSMH HM3MEpeHUs (TeMIepaTyporl u
TaBJICHUEM).

Hawubosee mpocToii BU UMEET YPaBHEHUE COCTOSHUS UJI€AJIbHOTO
rasza

PV, =RT,

HJIK, KaK 9TO IMOABUIIOCH HCTOPUYCCKU,

PV =nRT,
NN
- m
PV =1 RT. (1)

(ypaBuenue Knaneiipona — Menneneesa, B.Clapeyron, 1834, ®panrus,
.. Mennenees, 1874, Poccus).
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3nece P — npaBnenme, V— o0wbeMm, R=8.31441 /[hic/mons-K —
YHUBEpCajbHas ra30Bas OCTOsIHHAs, T — a0COIIOTHAsS TeMIIepaTypa.

MoJasipablii 00beM raza. 3akon ABoraapo. MosipHbiii 00beM
UjcaIbHOTO Ta3a coriacHo (1)

Vm:F:? (2)

OKa3bIBaeTCS HE 3aBHCSINUM OT IPUPOIBI ra3a M ONPEACIIICTCS TOIbKO
YCIOBUSAMHM  H3MepeHus  (coBpeMeHHas  (QOpMyJMpPOBKA  3aKOHA
Asoranpo, A.Avogadro, 1811, Uranus).

HopmasnbHbie yciaoBusi. B XuMuM MHAPOKO MNPUMEHSETCS
YCTOSIBIIMMCA TEPMHUH <«HOPMAaJIbHbIE YCHOBUA». Ero copepxkaHue
BKJIIOYAET 3aJaHUE JABYX IApPAMETPOB COCTOSIHUS — TEMIIEPATYPBI H
JABJICHUSL.

Po =101325I1a = 1 atm = 760 MM pT. CT.,
To=273.15K (0°C),
[Tpy HOpPMaLHBIX YCIOBHUSAX cCOTJacHO (2) MOJSIpHBIA 00BeM

NICAJIbHOI'O I'a3a paBCH

831441 07315K

Vi =100 = Mob XK - 00224138 ¢ =
R 101325 /1a Ila Xvone
3
= 0.0224138 " =0.02241380%07 = 90 4138 * .
MOJlb MOJlb MOJlb

3HaueHUE MOJIIPHOTO O0OBbEMa raza Mpu HOPMAJIbHBIX YCIOBUSIX
MOJIE3HO 3allOMHUTh, IOCKOJBKY €ro NPUMEHEHHE COKpallaeT psij
pacyeToB.

[Mpumeuanue. OOpaTUTe BHUMaHUE Ha TEXHUKY MPEeoOpa3oBaHUs
pa3MepHBIX BEJIMYMH B 3TOM IpuMepe. Ha mepBom sTame yacTHOMY OT
JICJIEHUS YMCeJl COOTBETCTBYET Pa3MEPHOCTh, BO3HUKAIOIIAS U3 TTPOCTHIX
anreOpandeckux cooOpakeHui (cokparieHue Ha K).

HanpHelmme  AeicTBUs  TpeOylOT  3HAHUA  ONPEACSICHUS
pasmepHocTH /[orc u Ila. 1o onpenenennio (M3 Kypca (GU3NKH)

© 1993 -2012 A.A.Cubupkun
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Jowe = H >wm, Ila = —
M
a 3HAYMT,
Mo _H>m _ 3
= =M.
Ila H
2
M
[TosryuyeHHbIN pe3yJibTaT PEKOMEHIYETCS 3aIIOMHUTb.

[TpuMeHeHNe TIPUBENCHHOTO BBIIIE 3HAYCHUS YHUBEPCAIBHON Ta30BOi
TIOCTOSIHHOW ~ TOTpeOyeT  BBIPA3WTh  JABJICHHE B  IMacKalfX.
Cdopmupoagiiieecst OTHOIICHUE HKOYIIS K TTACKAIIO JTAeT pa3MEPHOCTh
o0beMa — KyOuuecKuil MeTp.

Ha 3akmouyuTenbHOM dTane mpeoOpa3oBaHUN  IPOU3BEIACH
nepexojl OT KyOW4YecKOTo MeTpa K JOJbHOW pPa3MEpHOCTH — JIUTPY.
IpexHsisi pasMepHOCTh (v°) BhIpaskeHa uepes HoByio (1000 .), mocme
qero 4Yuciaa ObUIM  YMHOXEHBI. YWCIOBOE 3HA4YCHHWE OKa3aJioCh
yBeandueHHbIM B 1000 pa3, a pasmepHocTh — yMeHblieHHOM B 1000 pa3,
TaK 4TO BEJIMYMHA MOJISIPHOTO 00BhEMa B IIETIOM OCTAJIACh TIPEHKHEH.

I110THOCTH M OTHOCHTEIbHASI IJIOTHOCTH Tra3a. [[1oTHOCTh rasa
BBIPAKACTCS U3 ONPEICICHUS IUIOTHOCTH C IPHUBJICUCHHEM YPaBHCHUS
cocrosiaus (1):

_U
3‘2

m
r =—
Vv

OtHocuTtenbHas MIOTHOCT, Do Taza 1 mo razy 2 mpeacraBiser
cOo0OM OTHOIIEHHE TUIOTHOCTEW 3TUX Ia30B B OJIMHAKOBBIX YCJIOBHUSX UX
U3MEPEHUS:

PM,
D —r_: RT :lvl1
12 r2 PM2 M2
RT

3nauenue Dj, npu pemieHuM 3amad  ABISETCS HUCTOYHUKOM
uH(pOopMaIMK 0 MOJISIPHOM Macce rasa.
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[Ipumep. BemectBo Maccori 0.93r obpasyer 500 mi mapa mpu
temrieparype 87 °C u gaBnenun (20 MM pT. cT. PaccuuTaiiTe mioTHOCTh
BEILECTBA MO BOJIOPOY.

Pemienne. Ilonp3ysch ypaBHEHHEM COCTOSIHUS — HJIEATBHOIO
raza (5), HaiijieM MOJISIPHYIO MacCy BEIIeCTBA:

L
0932831 7 H87+273)K
M = MRT _ i Mmoo XK A )

PV ;28 01325 ITa 500540 6 4/

=582/ monn.

ILnoTHOCTH MapOB MO BOJAOPOAY paBHA

_ 982/ monb _

29.

"2 220 monw

OtBerT: 29.

[Ipumeuanne. OOpaTUTe BHUMaHHE Ha CICIYIONIAE ITPUEMBI
oOpallleHus ¢ pa3MEPHOCTHIO.

1. OTMeueHHas BBIIIE CBSA3b JKOYIIS U MAacKajs MOJICKa3bIBACT, UTO
B 3HaMEHaTele HYXHO Cc(QopMHUpOBaTh MPOM3BEACHUE TMacKalsd |
KyOmdeckoro Merpa. Torma mpou3onIeT COKpalieHue JHKOYIsS U 3TOro
IIPOU3BEICHHUS.

2. llepeBoa nmaBjieHUS W3 MILIMMETPOB PTYTHOro cToiba B
nackajay BBIMOJIHEH B ABa 3Tana. CHauana jaeneHreM Ha (60 momaydeHo
3HAYCHHUE JIaBJICHHUS B aTMocdepax, a Jajee B pe3yibTaTe YMHOKCHUS
Ha 101325 pesynpTaT OKazaics BHIPAKCHHBIM B TTACKAJISX.

IIpyMeHeHue yCJI0BUA MATEPHATBLHOI0 0ajlaHCca AJIA PAcyeToB
o ypaBHeHHI0O cocTosiHus. [lpu pemenun 3amady TPUMEHEHUEM

YCIOBUI MaTepuaabHOro OajaHca Macca TIa3000pa3HOI0 BeIICCTBa
coriacHo (1) BeIpa)kaeTcsl OTHOIIICHHEM

m:?. (3)

DTO BBIpAKEHUE TMPEIACTABISET MPOU3BOJIbHBIN WHIWBUIYIbHBIN
ra3zo00pa3HbIiii 00bEKT B CUCTEME YPAaBHEHHI MaTepUaJIbHOTO OajaHca.

© 1993 -2012 A.A.Cubupkun



7

[Ipumep 1. IInoTHOCT, TBEPAOrOo a3oTa MNpPU TeMIlEpaType
mrasterns pasHa 0.96 r/em®. Kaxoit o6bem 3aiimyr 10 cM® TBepmOro
a30Ta MPU HOPMAaJIbHBIX YCIOBUSIX ?

Pemenue.

PaccMoTrpuM  mpomecc  mpeBpamieHHMss  TBEPIOro  aszora B
ra3oo0pa3HbIii. Macca BeriecTBa Impu ’TOM HE U3MEHSIETCS.

O O
— o )
o

£

mea.

o3

Bripazum Maccy azora AByMsl cnoco0aMyd W TPHUPABHSAEM 3TH
BEJIMYMHBIL

| -PWM , OTKyza V,,, = rV| ><E :
e RT cas e PM cas

[Tocne mMOACTAaHOBKM JAHHBIX YCJIOBHS MojydaeM V., = 7.68 .
YuTateno  OpeaoCTaBisI€TCS  BO3MOXKHOCTH ~ CaMOMY  IIPOBECTH
TOXXKJCCTBEHHBIE  MPEOOpa3oBaHMsl  MOJCTABICHHBIX 3HAYEHUH U
IPOBEPUTH MPABUIILHOCTh PE3YJIbTaTa, BKIIIOYAsl €T0 Pa3MEPHOCT.

JIpyrue BbIpaskeHHsl, BbITEKAIOIINE U3 YPABHEHHSI COCTOSTHHS.
YcnoBue  MaTepHallbHOrO — OajaHca  IO3BOJISCT  IOJNYYHTHh DS
BBIPpAXKCHUI, OOOOIIEHHE KOTOPBIX IMPUBEIO K (HOPMYIUPOBAHUIO
YPaBHCHHS COCTOSHHUS.

ITycth Macca ra3a nocrossuaa (M= congt), a naBinenue P, o0bem V
u TeMriepatypa T m3menstorcs. Toraa cormacHo (3)

PVM| _PVM BV, _ RV,

= U jajee —— =
RT |, RT |, T T,

(ypaBuenue Knanetipona, B.Clapeyron, ®panmus).

3aduKkcupyeM, KpoMe MAacChl, €Ile OJIMH IMapaMeTp COCTOSHHS.
[Ilycte m=const u T=const. Torma mpeapiayiee YypaBHEHUE
YIPOLLACTCSA

PV, =PV,.

© 1993 -2012 A.A.Cubupkun
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(ypaBuenue boiins m Mapuorra, R.Boyle, 1662, Aurmusa, E.Mariotte,
1676, ®pannus).

ITycte m= const u P = const. Torna

Vi_Ve
Tl T2

(ypaBuenue  I'eli-JIroccaka, J.Gay-Lussac, 1802, ®dpaHys.
OpHoBpemeHHO ¢ HUM chopmynmupoBan JIx./JaneToHoM, J.Dalton,
Anrms).

ITycte m= const u P = const. Torna
R_F

LI P
(ypaBuenue llapins, J.Charles, 1787, ®panmus).

[IpuMeHeHrEe STUX BBIPAXKEHUNW K PEIICHUIO0 3a7ad  OOBIYHO
cokpamaer pemienne. Ho Bo u30ekaHHe BO3MOXKHBIX —OIIMOOK
HEOOXOAMMO BCSKMI pa3 yOexIaTbCs, NEUCTBUTEIBHO JIM SIBISIOTCS
NOCTOSSHHBIMM MAacca W BTOPOM IapaMeTp COCTOSIHHS. 3aMETHM, 4YTO
Takasi MpoBEpKa HEe MOTPeOyeTCs, €CIU MPU PEHICHUU 3aJaYd YCIOBHUE
MaTepHUaJbHOTO OajlaHca 3aMUChIBAETCSA B OOIIEM BUAE C MPUBJICUCHUEM
ypaBHeHus (3).

[Tpumep. ['azomeTp, coaepxkaiiuii 2 J1 KUCIOpOa MO JaBJICHUEM
1 at™, COEIMHEH KPaHOM C BaKyyMHPOBAHHBIM COCYAOM €MKOCThIO O JI.
PaccuuraiiTe naBieHue B CUCTEME T10CIIE OTKPBIBAHUS KPaHa.

Pemienne. 3ametuM, 4TO Macca W TeMmmeparypa rasa B XOZE
pacumpeHus raza He u3MeHsATca. O0beM raza yBeIMYMBaeTCs Ha 61
10 CPaBHEHUIO C UCXOAHBIM. [Ipumennm ypaBHenue boiins u Mapuorra:

RV, =RV,,

P = PV, _lamm>2a

) =0.25amm.
V, 21+61

Otser: 0.25 amm.

© 1993 -2012 A.A.Cubupkun
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CMecH naeaJIbHBLIX Ira3oB

OOBIYHO TIPU CMEIIMBAHUHU UJICATbHBIX FA30B 00pa3yeTcsl ra3oBas
CMECh, MOTUYUHSIONIASICA YPABHEHUIO COCTOSHUS UACAIBHOTO rasa.

IlonsiTne MapuUaJbHOrO AaBjeHUsA. [lapuHaibHBIM JaBJICHUEM
KOMIIOHEHTa CMECH MHJIECAILHBIX Ta30B Ha3bIBacTCA TO JaBJICHHE,
KOTOpO€ OBl OKa3bIBaJl JAHHBIA ra3, 3aHUMas COCYJ TOrO ke 00bheMma,
YTO U ra30Basi CMECh M HAXOASCh NP TEMIIEpAType ra30BOM CMECH, HO B
OTCYTCTBHE JIPYTUX KOMIIOHEHTOB CMECH.

Cmozenupyem Mpolecc CMEIICHUs ra30B U MPUMEHUM ypaBHEHUE
COCTOSIHUS K CMECH U €€ KOMIIOHECHTAaM.

o O Qo
O o Q| =— |O, O] + ®
PV =nRT PV =nRT PV =n,RT
(cmecn) (koMmoHeHT 1) (KOMIIOHEHT 2)

B ciiyyae mpon3BOIBHOTO YUCIa KOMIIOHEHTOB JJIs1 JTF000T0 U3 HUX

RV =nRT = LRT. @)

3akoH mapuMajJbHbIX JAaBjeHMH. PaccMoTpuM OTHOILIEHUE
JIEBBIX U IMPABbIX YAaCTEN YPABHEHUS COCTOSHUS KOMIIOHEHTA U CMECH B
L[EJIOM:

PV _nRT
PV nRT

CymMmupys napuuaibHbIC JaBJICHUS KOMIIOHEHTOB

X, nm P =xP.

OTK)IaB_ﬁ_
OHYAS 5 T '

R+P+..=x,P+xP+..=(x +X +..)P=P. (5)

CymMMa mapHvalbHBIX JaBJICHUH BCEX KOMIIOHCHTOB paBHA
o0ImeMy  JaBJICHHIO CMeCHM  (3aKOH  TapIMaJIbHBIX  JIaBJICHHUH,
Jx.JlaneTon, J.Dalton, Aurius).
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O0bemHast 10/ KOMIIOHEHTa ra3oBoii cMmecu. Ilycts rasomas
CMECh IOJIy4yeHa CMEIIMBAaHUEM HECKOJIbKUX IMOPIMHA razoB 0ObeMaMH
Vi, HaxoIgIMXCs TMpU OJUHAKOBBIX YCIOBUsAX. OOBbEeMHON josieid
KOMIIOHEHTa CMECHU Ha3bIBa€TCA OTHOIICHHE 00beMa ATOM MOPIHH K
00111eMy 00BbEMY CMECH

v
Ji_V' (6)

[Tocne neneHus YMCAUTENS W 3HAMEHATENsl Ha MOJISIPHBINA 00BeM,
HE 3aBUCSIIUNA OT MPUPOILI KOMIIOHEHTOB, MTOJIy4YaeM:

\3
. V. V n
= =M ="1 =¥ 7
L=y vV T X (7)
Vm

CrneacTBueM HE3aBUCHMOCTH MOJISIPHOIO 00bEMa WIEaIbHOIO ra3a
OT €ro MPHUPOAbl SBJAETCS PABEHCTBO OOBEMHON M MOJSIPHOM J0J€i
KOMIIOHEHTOB.

MartemaTudeckoe onucaHne ra3oBbIX cMeceil ¢ NpuBJIeYeHneM
MaTepUaJbHOI0 0asanca. [Ipu peneHuu 3a1a4 MPUMEHEHUEM YCIIOBUSI
MaTepUaIbHOTO OanaHca MOKHO MCIOJIb30BaTh CIIEIYIOLINE BhIPAKECHHUS
JUTSl pacuyeTa Macchl KOMIIOHEHTA!

PVM

m = o L (4epe3 mapuuanbHOE AaBlIeHKe cornacHo (4)),
m = % (qepe3 MOJIIPHYIO JOJIIO C YYETOM (5))1
m = % (uepe3 00bemMHyIO 10110 B cuiy (7)).

B ciydae 1ByXKOMITOHEHTHO#M CMECH, JIjIsi KOTOpO# corimacHo (5)
R+R=P, x+x=1u |,+],=1,
Macca BTOPOIo KOMIIOHEHTA BhIPAXKaeTcs paBEHCTBAMMU:

m, Z(P_ E_I?\/MZ,I/IJII/I

© 1993 -2012 A.A.Cubupkun
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_(1- x)PVM,

, WK
RT
— (1' J 1)PVM2
RT

[Tpumep. Macca 1.000 1 BoasHoro napa npu temneparype 100 °C
n npaiaenuu 1.000 atm cocrtaBisger 0.5974 r. Ilomaras, 4yto d4acTth
MOJICKYJ BOJIbl aCCOIMUpPOBAHA B JUMEpPHI, paccuuTaiiTe OOBEMHbBIC
JI0JIU MOHOMEpPA U IUMEpPa B BOJITHOM T1ape.

Pemenue.

[IpencraBuMm mnepexon oOpasla >KUJIKOCTA B Map CXEeMOH u
3aluIleM YpaBHEHUsI MaTepUAIbHOTO OajaHca.

O °
= A
H,0 H,O H,O
o : (H0),
_ . PWM,
HO M RT
(H O) rnl = (1'] a)PVMb
2 2 b RT

HpOBO)II/IM CJIOKCHHUC JICBBIX H ITPABBIX yacTeu.

PV ¢ .
m =m, +my, :ﬁo M, +(1-] a)Mb)
Jlanee perraeM ypaBHEHHE C OJHUM HEU3BECTHBIM:
J oM, "'(1' J 4 )|V|b :rr;—F\\);r =18.27 2/ monw,

otkyma | , =0985uj , =1-j, =0.015.
Otser: 98.5 % 06. H,0, 1.5 % 06. (H,0),.
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MoJsipaas Macca ra3oBod cMmecu. PaHee 1I0Iay4eHHOE
BhIpaxkeHue (3) U1 MOJIIPHOM MaCChl CMECH

M=xM,+ XM, +...

NPUMEHUMO M JIJI1 Ta30B, MOCKOJBKY OHO BBIBEJEHO 0€3 OrpaHUYCHUS
oOmHocTu cucteM. Kpome Toro, misi CMeCH WJCalbHBIX TIa30B
CIIpaBEJIMBO YPABHEHHUE!

M =] M;+] ,M, +...

[Tpumep. PaccumraiiTte MOJSPHYIO MACCy BO3AYyXa, COJEPKAIIETO
78 % azora, 21 % xucmopozaa u 1 % aprona (1mo o0bemy).
Pemenue. Iloacrasnsiem gaHHbIE YCI0BUA B GOPMYITTY:

M =] M +] M, +] ;M; =
=0.78:28 2/ moav +0.21:32 2/ moaw +0.01:40 2/ mons =29 2/ monw .

Otger. 29 2/monw.

Halinennoe 3HaueHWe MOJSPHOM MAacCChl BO3AyXa 4acTo
UCIIOJIb3yETCs B pacueTax. Ero He00X0aMMO 3alIOMHUTb.

JlaBJjieHre HACBIIEHHOT0 Mapa KUAKOCTU. Eciiu ra3 Haxoaurcs
B KOHTaKT€ C JETy4YeW >KUJIKOCThIO, TO OH HACBHIIIACTCS €€ Mapamu.
JlaBiieHME TakKoOM Ta30BOM CMECH CKJIQABIBACTCS W3 IAPLUUAIBHOTO
JaBJIeHUs raza P; v maBieHust HaChIIEHHOTO napa P, )KUJAKOCTH.

P:PJ.+PHn'

3HAaYEHHUE [aBJIEHUs HACBIIIEHHOIO MMapa 3aBUCUT OT MPHUPOJIBI
KUJKOCTH U TEMIIEPATYPHI. DTO 3HAYECHUE MPUBOAUTCA B CHPABOYHUKE
WJIM JAETCS B YCIOBUH 3aaUMU.

ITpumep. OOpazen raza maccoit 0.554r OblT coOpaH HajJ BOAOU
npu Temneparype 15 °C u maBnenun /60 mm pT. ct. OH 3aHsT 00bEM
300 M. PaccuuraiiTe MOJIIpHYIHO MaccCy rasa, €clid JaBJICHHE I1apoB
BOJIbI IIPU YKa3aHHOM TeMIiieparype paBHo 12.8 mm pr. cT.

Pemenue. [lapimanbHoe naBieHue raza

P,=P- P, =760-12.8=747.2(mm pm.cm.).
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MoussipHas macca rasa:

055425831 “” 83K

:mlRT: Mmozb XK =44 2| monw.

' RV 101325 I7a 30040 ° »°

MaremaTndeckoe omnucaHue I3Bauomerpa. s mnpoBeacHus
KOJIMUYECTBEHHBIX OIBITOB C Ta3aMH MPUMEHSIOT Ta30BYI0 OIOPETKY, WIH
BIUOMETp. ['pagynpoBaHHyI0 TPYOKY 3alOJHSIOT BOJOM (MM Apyroi
’KUJIKOCTBIO) M BBIHMMAIOT 33 JTHO B BEPTHKaIbHOE MosIokeHuE. [lopiuio
raza BBOJST MO TPyOKe 4Yepe3 HMKHEE OTBEPCTHE, M3-3a YEro 4acTh
XKUIKOCTU BBITEKAET.

PE{I’.\{

Jnsg  ypoBHA TIOBEPXHOCTM JKUAKOCTH B IIHMPOKOM YacTH
ABJIMOMETPA YCIOBHE OajlaHca JABJICHUN 3alUCBIBACTCA CIEAYIOIIUM
o0pa3zoMm:

R+P,,+rgh=P,

mm "

3mecs  pgh— THOPOCTATHYECKOE JaBjiCHHE, p — IUIOTHOCTh
xuakoct, g = 9.80665 m/c® — YCKOpEHHE CBOOOJHOrO majeHust, h-—
BBICOTA CTOJIOA YKUIKOCTH.

Macca raza B 3BIMOMETPE PACCUMTHIBACTCSA U3 ONPEIACICHUS
HaplUyagbHOrO JaBJICHUS:

_Rw, _(P,, - P, - rgh)vm,

amm

RT RT

Jlanee sTa Macca MOXET OBbITh HCIIOJIb30BaHA TMPU COCTABJICHUU
ypaBHEHUN MaTepHaIbLHOIO OalaHca.
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[Ipumep. B sBauomerpe, 3alOJHEHHOM BOJIOW TPU TEMIIEpAType
19 °C, Owmo cobpano 36.5mi Bomopoma. Beicota cTONOBI BOABI B
ABIMOMETPE MPH OSTOM oOKazamach paBHOM 48.3 cM. ATmocdepHoe
JaBJICHUE BO BPEMs ONBITA COCTABIILIO /56 MM PT. cT. JlaBieHue napos
BOJABI MPHU YKa3aHHOW TemmepaType paBHO 16.5 mM pT. ct. IlpuBegure
00BbEM BBIIETMBILIETOCS BOJOPOa K HOPMAIbHBIM YCIOBHUSIM.

Pemenne. Ha ocHoBaHuM TpeOOBaHUSI MaTepuaiIbHOTO OajlaHca
Macca BOAOPO/a, 3aKIOYEHHOIO B 3BIMOMETPE, paBHa Macce BOJOPO/a,
HAXOMSAIIEHCS IIPU HOPMAaJbHBIX YCIOBUAX. VMMEHHO 3TO JEUCTBHUE
O3HAYyaeT MPUBEICHNE 00BbEMA ra3a K HOpPMAJIbHBIM YCIIOBUSIM.

. (P, - P, - Fgh)VM|  _ PVM
RT RT |,..

960

BripaxkeHrne [OMyCKAaeT COKpalleHWEe Ha MOJISIPHYIO Maccy H
YHUBEPCAIIbHYIO Ta30BYI0 TOCTOSIHHYIO:

(P,. - P, - rgh)V|

amm PV |
T

T

960 H.).

Jlanee BbIpakaeM sIBHO 00bEM raza Ipu HOPMAaJbHBIX YCIIOBUSIX U
IPYIIUPYEM MHOKUTEIN OJMHAKOBOW Pa3MEPHOCTH JJIsl YIIPOIIEHUS UX
00paboTKHU:

V — (PamM ) PHn ) rgh)aga XTH-)/- x\/ 5
. PH.y. Ta@d "

[Tocnenneil TPyAHOCTHIO SIBJISIETCS pacueT JABJICHUS B CKOOKax.
Pe3ynpraT B mackanmgx moJiy4aercsi, Hallpumep, MepeBOJOM B CHUCTEMY
eqnanl CU Bcex BXOOANINX BEJINYUH.

P =0,001325 170 - 15401325 174 -
760 760

el

- 100055 X0.812 X0.483 m = 98592 [1a - 4738 I1a = 93854 I1a.

M C
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Ocragiuecs npeoOpa3zoBaHUs BBITJISIAT TaK:

_Puw Juy - 938541 273K

e p T T 101395 [Tg 292 K

H.). 960

xX36.5 v =31.6 m.

Otser: 31.6 .
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I'"A30BbIE 3AKOHbBI

CocraBureinsb:
Anexkceit AnekceeBud CuOUpKUH

Koncnexm nekyuil no Kypcy Heop2anuiecKkoii Xumuu

denepalibHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE
YUPEKJICHUE BhICIIETO MPOEeCCHOHATLHOI0 00pa30BaHUs
«HuXeropoacKuii rocy1apCTBEHHbIN
yauBepcuret uM. H.W. JlobaueBckoro»
603950, Huxxuuit Hosropoa, nip. 'arapuna, 23

[ToamucaHo B reyaTh . ®opmat 6084 1/16
bymara odcernas. Ileuats opcernas. ['apuutypa Taimc.
Yci1. ney. I. . YU-usj. .
3aka3 Ne . Tupax 150 k3.

Otneuyatano B Tunorpadun Huxeropoackoro rocyHuBepcUTeTa
um. H.W. JloGaueBckoro
603600, r. Hmwxuuit HoBropona, yn. bonbmas ITokposckas, 37
JInnensus 171 Ne 18-0099 ot 14.05.01
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