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§ 92. bBapomerpHueckas cdopmyaa

1. O6patuMcs Teneps K eudpocmamuke cocumaemod ocudxocmu. Hau-
6oJIbILIMH HHTEpEC MPEACTAB/IACT paBHOBeCHe 3eMHOH armocdepnl. 3TOT
caydafi Mbl M paccmorpuM. duddepeHuuanoHele ypaBHenust (90.5) u
(91.1) 6blH BLIBesleHB! 6€3 HCMOIH30BAHHUS TIPEANOJNOKEHHSA O HeCKUMAE-
MOCTH JKHAKOCTH, a IOTOMY MBI BOCIIOJb3YEMCH HMH M 3jiecb. [lepBoie
IBa ypaBHeHHs cHcreMmbl (91.1) MOXHO He yUHTBHIBATB, TaK KaK H3 HHUX
c/IeflyeT JIMIOb, 4TO AaBjeHHe P MoxeT 3aBHCEeTb Toabko OT z. Octas-
ieecss TpeTbe ypaBHEHHe MOXKHO IepelucaTbh B BHe
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TAK KaK 4YacTtHas 92 U IMoJIHas wr [IpOHU3BOJHbLIE TENEepbr O3Ha4aroT

oJHO U TO xe. Ho oxnoro ypasHernus (92.1) HegocraTouHo, MOCKOABKY
B HEro BXONAT JiBe HEHU3BeCTHbIE PYHKIIMH — jAaBjeHue P u NJIOTHOCTb P.
HyXHO [ONOJHHTEJbHOE COOTHOLUEHHE MEXIY HHMH.

Bynem npennosaraTb, 4TO COCTaB aTMOC(EpBl OJMH H TOT K€ Ha
BceM ee npoTs:keHud. [lasienue P, mjoTHocTs O M Temnepatypa T
rasa B COCTOSSHHHM DaBHOBECHN CBSI3aHbl YpaBHEHHEM COCTOsAHHA. Eciu
ra3 He C/JHIIKOM IJIOTHBIH, TO TAKOBBIM ABJIsIETCA ypasHenue Kaaned-
pora (1799—1864)

RT
P=——p, 92.2)
N
rae [L—MOJIeKy.HHprII?l Be€Cc rasa, a R—‘YHHBepCHJIbHaﬂ rasoBas
nocrosiHHasi, Ee ulcjieHHoe 3HaueHue paBHO HpH6JII/I)KeHHO

R=28,31-107 spr- K-!.moab' = 8,31 JIxk- K- moapt.

CootHotienne (92.2) mnosBoJsisier HCKJIOUHTb H3  ypaBHeHHa (92.1)
IJIOTHOCTb O. B pesysbrate mosayuurcs

dp ng

ToHATHO, YTO TAKHM MyTEM MBI ellle He NOCTHIJIH UeH, TaK KaK BMECTO
HEH3BECTHOH MJIOTHOCTH ( BBEJH HOBYIO HEHM3BECTHYIO BEJIMYHHY —
temneparypy T. OnHako NOCTeNHIONN Jerye H3MEPHTb Ha DasIH4YHBIX
poicotax. Ecau T u3BecTHa Kak QyHKuUUA z, TO ypasBHenue (92.3) yxe
MOXHO Gyjer mpouHTerpuposaThb. CijefoBaTe/bHO, 3aaada onpejele-
HHSl JABJCHUS HAa Pa3/HYHBIX BHICOTAX CTAHOBHTCS BIOJIHE ONpPEIEIEH-
HOM, €c/IH 3aJaTb 3aKOH H3MeHeHud TemnepaTypbl T C BBICOTOM.

2. Ecau OTCYTCTBYIOT BETpHl ¥ BO3IYLUHBIE TeUEHHUs, T. €. aTMOCPepa
HENoJBHKHA, TO rOBOPAT, YTO OHA HAXOLHTCH B MEXAHUYECKOM PABHO-
secul. Takoe COCTOSIHHE He SABMASETCS ellle COCTOSIHMEM HOAH0E0 PABHO-
eecusi. s mocnenHero, Kpome TOro, Heo6xoaumo, 4To6bl armocdepa
Haxofusiach Takxke W B menioeom pasHosecuu. TensnoBoe paBHOBecHe
o3HayaeT, 4To TemNleparypa T OJHA H Ta K€ Ha MNPOTAXKEHHH Beefl
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atMoctepsl. Ecnu s1o umeer mecto, To aTMmocdepy HasbIBAIOT u3omep-
MU4eckol. \

Koneuno, wusorepmuueckasi atMochepa — 310 Hueanusauusa. Ho
PacCMOTPEHHE 3TOrO HJeaJH3HPOBAHHOTO c/Iydas TeM He MeHee Ipef-
craBasier Goabwoii uutepec. Ilpu T = const ypaeuenue (92.3) nerko
HHTerpupyercs. [las sToro nepenuchiBaeM €ro B BHJE

P g
P =" Trr#
H. TIOCHe UHTErpHpoBaHnsd HAXOAWM
in i P &
P, RT ®
HJIH
_ hEz
P=Pg RT, (92.4)
HO TOMY XKe 3aKony MEHAETCA H IIJIOTHOCTh BO3JiyXa, a HMEHHO
_hez
p=pe RT: (92.5)

Cootnoutenus (92.4) u (92.5) HaswiBawTCA Oapomempueckumu Gopmy-
samu. TlocTosiHHBIE HHTErpHPOBaHUsA Py H P, HMEIOT CMbICJ JABJEHUS
H IIJIOTHOCTH BO3/JyXa Ha NOBepXHOCTH 3emiH. JlaBjeHue U IJIOTHOCTD
BO3llyXxa YOBIBAIOT C BHICOTOH MO 3KCIOHEHUHaJbHOMY 3akoHy. Ilpu
NOAHATHH HA BHICOTY

— RT (92.6)

OHH yOhIBAaIOT B e pas. Bennuuna h HaswiBaeTcs 6bicomoll 00HOPOOHOU
ammocghepst. CMEICTT 3TOr0 Ha3BaHMS CTAHET SICHLIM, €CJU IIOCTABHTD
caeayomuit ponpoc. Kakyio Boicory H poskHa Gblna Gbl UMeTh BOOG-
paxaemasi aTMocepa MOCTOSHHOHA IVIOTHOCTH Q,, 4TOOHl OHA IIPOH3-
BOJIHJa Ha TOBEPXHOCTh 3E€MJIH TaKoe 3Ke JaBjeHHe Pg, Kak H JAeHCTBH-
TeJqbHas aTMochepa? (QueBHAHO, HCKOMAasi BeAHYHMHA ONpeAeNHTCS H3
yeaosasi Py = pogH. Ho w3 ypasnenus cocrosnus (82.2), ecau ero
IPHUMEHHTb K CJIOI0 BO3/yXa, NpPHJEramueMy K NOBEPXHOCTH 3eMJH,

caenyer Po=¥po. Hcrionibays 3To CcoOTHOUIeHHe, HodydaeM H =

RT o o
=—-—, T.e. H = h. Cuutass cpegHuii MOJEKY/spHLI Bec BO3JyXa
paBHEIM B = 28,8, HaxoQUM /A BEICOTHI OJHOPOAHOH arMocephbl IpH
Hyje rpaaycoB Lleawcus (T = 273 K):

8,31.273 _
h=*28,8.9,8 ~ 8000 M =8 xm.

IloncraBass h B GapoMerpuuecKyio dopmyay (92.4), MOXKHO mepe-

IHCaTb ee B BHJE
P=Pge—2h, (92.7)

B Ttarkom Buae ¢dopmyna yjaoOHa Afs ompeieneHHs PasHOCTEH BBICOT
JABYX HJH HECKOJBbKMX TOYeK 3eMHOH aTmocdepsl, [l 3TOro HYXKHO
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3HaTh JaBJeHHE BO3JAyXa B 3THX TOUKaX, a Takxe Temmeparypy. Iloc-
JeIHsis B IIpelenax paccMaTpHBAaeMBIX BLICOT, pasyMeercs, AOJIKHA
OBITb OZHOH H TOH XKe.

3. CnenaeM B 3aKJIOYEHHE OJHO 3aMeYaHHE OTHOCHTEJBHO YCTOH-
YHBOCTH MEXaHHUYECKOro paBHOBecHs aTMocdeprl. Mbl He GyneM BBo-
IMTb OrpaHHYEHHs, YTO TeMIlepaTypa OHA H Ta K€ Ha BCeX BLICOTaX,
a 6yJeM npenmnosaratb, 4YTO OHA MOXKET MEHATHCS C BBHICOTOH KaK yrofHo.
Ecnu HapymeHo cocrosiHHe MEXaHHYECKOIO PABHOBECHS, B pe3yJibTaTe
KOTOPOrO HEKOTOpas Macca BO3AyXa HEMHOro IOJHAJNACh BBepX, TO
B HOBOM IIOJIOKEHHH oHA OyJIeT MNojBepraTbcsl MEHblLIeMY BHEIIHEMY
IaBjenHlo. B pesynbrate mojHsBlIascs Macca Bo3qyXa paclUHpHTCH,
a ee MJIOTHOCTb YMEHBIIHTCS, TaK KakK BCJEICTBHE MaJoOH TelJonpo-
BOJHOCTH BO3yXa BO BpeM# INOAHATHA paccMaTpHBaeMasl Macca INpak-
THYECKH He OyJeT mosydaTb H OTAaBaTh Temyo. Ecau okaxercs, 4To
B HOBOM IIOJIOK€HHH TJIOTHOCTb NOAHABIIEficA Maccel Gosplie IJIOT-
HOCTH OKDYZXKalolero BO3JAyXa, TO 3Ta Macca, Kak 6oJiee Tskenad,
ONyCTHTCHA BHU3, U PaBHOBECHe BOCCTaHOBUTCA. Ecay ke ee IIOTHOCTH
OKAMKEeTCS MEHbIle IJOTHOCTH OKPYIKalollero BO3AyXa, TO OHAa Oyner
NIOAHHMATLCS ellle BhIle, H MEXaHHYECKOE pPABHOBECHE OKaXkKeTcs He-
YCTOHYHBLIM. AHAJOTHYHBIE COOOPaXKEHHsT CPABEJIHBLL U /A Cyyas,
KOrja HapylleHHe MeXaHHYeCKOro paBHOBECHS COBeplIdaeTcs INyTeM
HeOOJIBIIOrO ONMYyCKaHHS KaKOH-THOO Macchl Bo3pyxa. B stoM ciayuae
ONYCTHBIIAACA Macca CXKHMaeTcs BHEIUHHM JasJjieHHeM. Eoin B HoBOM
H0JIOKEHHH €e IVIOTHOCTh MEHbLIE IJIOTHOCTH OKDPYXKAIOLIEero BO3AyXa,
TO OHAa HAayHeT NOJHMMATLCS, H paBHOBecHe BoccTaHoBHTCA. Hao6o-
por, €M 3Ta IJIOTHOCTh OKaxercsi OoJblle, TO paccMaTpHBaeMas
Macca HauHeT OINYCKAaThCs elle HHXKe, T. e. PABHOBECHE OKaxkercs He-
YCTOMYHBBIM. DTH paccyxIeHHs, pa3ymeercs, NIPHMEHHMBI HE TOJIBKO
K atMochepe, HO U K J000H HepaBHOMEPHO HATPETOH CXKUMAeMOH XKHJ-
KOCTH, Haxoasuelics B MeXaHHYECKOM DABHOBECHH B NOJE THAMXECTH.
YUto kacaercsi 3eMHOH aTMocdeprl, TO HMCCJIEIOBAHHA MOKa3alH, YTo
M30TepMHYeCKasi aTMocdepa B paccMaTPHBAEMOM CMEBIC/IE YCTOHYHBA.
Ewe Gonpmas ycroiunBoCTh MOMyYaercsi, Korja TeMieparypa Bo3oyxa
Bo3pacTaer c BHICOTOH. Ecan ke TemlepaTypa YyObIBaeT C BHICOTOH,
TO MeXaHM4ecKoe paBHOBECHE BO31yXa BO3MOXHO JIHLIb TOTAa, KOTIA
3TO yObIBaHHE NPOMCXOAMT He cJIHIIKOM OrlcTpo. Ilpu yGpiBannum Tem-
nepaTypel ¢ BeICOTOH GoJiee yeM Ha OJMH rpajayc na kaxjse 100 Merpos
BLICOTH aTMocepa TepsieT MeXaHHYecKylo ycroiuusocTs. [losBastores
BOCXOJALIME H HUCXOZSIIHE NOTOKH BO3AyXa (KOHBeKUHs). Bo Bropom
TOME 3TH BOIIPOCH OyAyT pacCMOTpeHH 6oJjee IOAPOGHO.

3AJAYA

Ha xakyio Buicoty H, /, Halo TOJHATLCH, 4TOOL! JlaBjleHHe (M30TEPMHUECKOH)

aTMocheprl yMeHbIUHJIOCH B 2 pa3a?
Orser. H, =hlIn2~553 kM (npr 0 °C).



