[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\1.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\1_2.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\3.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\3_2.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\4.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\5.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\5_2.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\6.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\7.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\8.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\10.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\12.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\13.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\15.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\17.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\19.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\21.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\23.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\25.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\27.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\29.jpg]
[image: C:\Documents and Settings\user\Рабочий стол\семинар учителей физики\С3\C3 Обрезанный\37.jpg]
image7.jpeg
CoCTOsIHME OIHOrO MOJISl OZIHOATOMHOIO HMIEAILHOTO  p.
rasa U3MEHSETCs B COOTBETCTBMHU ¢ pT-anarpammoii. Ha
yuactke 2-3 k rasy mnoasoaat 2500 Jlk TEmioTkl,
Tp=300 K. Haiizure OTHOIIGHHE KOIMYECTBA BCEi
noaBeiEHHON Kk rasy TemnoThl (O k pabore Ao,
COBEpHIaeMOii ra3oM. 0
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B cocyne o6néMoM V= 0,02 M> ¢ KECTKIME CTeHKAMU HaXOJIUTCS OHOATOMHBII
ra3 mpu arMocdepHOM xaBieHWH. B Kpblmke cocylla WMMeercs OTBepCTHE
TIOIANBIO 5, 3aTKHYTOE Npo6Kol. MakciManbHas cuna Tpenus nokos F npodku
O Kpast orBepcts paBHa 100 H. IlpoGka BbIcKakmBaer, eciu rasy Iepenath
KOJIMIECTBO TeIUIOThl He MeHee 15 k/Dx. Onpenenute 3Hauenue s, mojaras ras
U/leaTbHBIM.
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B 3amasnuoii ¢ 0AHOrO KOHLA JUTMHHOM
TOPHU3OHTANLHOI CTEKNIAHHON TpyOKe mnocTosH-
HOro ceyeHus (CM. PUCYHOK) HaXOAMTCS CTONOUK
Bo3dayxa  JumHod [y = 30,7 cM,  3ameprblii
crondukom prytn. Ecnm  Tpybky mocraButh
BEPTHKANBHO OTBEPCTHEM BBEPX, TO JUIMHA
BO3JIYIIHOrO CTOJONKA MO PTYTbIO Oyzer pasHa
1, = 23,8 cm. KakoBa mmuna pryTHOro cronbuka?
Atmocdepnoe nasnenue 747 MM pr. CT.
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Kakoso namnenue p naeanbHoro rasa, y KOTOPOro Cpeausis KBaapaTHuHas
(,KOpO(,TL XA0THYECKOro JBHKEHUst Mosiekya paBHa 500 mM/C mpH ero mioTHOCTH
1,2 kr/m™?
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Llukn TemyioBod MaiuMHbl, paGounMM BELIECTBOM KOTOPOH SBJASETCA V Monei
HICANBHOIO OHOATOMHOIO ra3a, COCTOMT M3 HM30TEPMHYECKOrO PACLIMPEHHS,
H30XOPHOr0 OXJIAKAEHHS H auabaTUYeCcKOro CxKaTHsl. Paﬁora, COBSPUJ@HH&}I
ra3oM B H30TEPMHUECKOM rpouecce, paBia 4, a KITJ[ TennoBoi MaliuHb! paseH 1).
MakcnmanbHas Temneparypa B 9ToM Lukie paBHa 7y, Onpeiennte MUHUMaNbHYIO
TeMmnepatypy 7 B 3TOM LIMKJIMYECKOM MpoLlecce.
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Ienuit M306apuyecky CKMUMAIOT TAkK, YTO €0 TEMIEPATypa yMEHBIIAETCS B k pas:

T
-
T St 3arem ra3 aaMabaTMuecKd PACLIMPSAETCS, MPU ITOM €ro Temmepatypa

I
H3MEHSIETCsl /10 3HAuYeHHUs F3=?2. OtHolleHHe MOAyasi  paboThl 1O

1300apUYECKOMY CKATHIO K paboTe ra3a npu aauabaTHYeCKoM PacluMpPEHHH PaBHO
n = 4. Bo CKOJIbKO pa3 k yMeHbLIHIACh TeMIepaTypa B H306apHoM npouecce?
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B cocyne nox nmopuiHeM ¢ HeGOMBINOH TPEIIMHON HAaXOAWTCs ra3. B omsite
JIaBJICHHE ra3a ymano BTPOE, a ero o0beM M TeMmepaTypa yMEHbLIHIHCH B
4 pasa. Bo ckonbko pa3 H3MEHHIACh BHYTPEHHss 3Heprus rasa B cocyae? (I'a3
CYHMTATh UJCATTBHBIM.)
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B cocyne ¢ HeGOnbImIOH TPEUIMHOH HAXOAUTCS BO3MYX, KOTOPBIH MOXET
MPOCAYNBATECS CKBO3b TPELIMHY. Bo BpeMs OrbITa JaBIeHHE BO3yXa B COCY/E
YMEHBIIWIOCH B 2 pa3a, a ero abCOMIOTHAsi TeMIepaTypa yMEHbIIMIAch B
4 pa3a npu HeusMeHHOM oObeMe. Bo CKONBKO pa3 M3MEHHIACh BHYTPEHHSS
aHeprus Bo3avxa B cocviae? (Bo3mvx CYMTATh MIICAILHBIM Ira30M.)
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B ropusontanbio  pacnonoxkennoii TPYOKE HEM3MEHHOrO CeYeHHMA, 3anasHHOM
€ OHOTO KOHUA. TIOMCIIEH CTONONK PTYTH JUMHON 15 cM, KoTopblii oTaenser
BO3AYN B TpyOKe o1 armocdepbt. TpyGky pacnonoxkuin BEPTHKAJILHO 3aMasiHHbIM
KOHILOM BHH3 W Harpeau Ha 60 K. Tlpu Hyrom 00bEM, 3aHHMaeMblit BO3/ly XOM,
HE M3MCHHIACH 110 CPABHEHHMIO C 1IEPBOHAYANBHBIM B FOPH3OHTAILHOIN TpybKe.
Tesmneparypa Bosayxa s naGopatopun 300 K. Kakoso atmocdeproe JlaBieHne

(MM pT. €T.)?
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B ropusonTanbHo pacnonokeHHoii TpyOKe MOCTOAHHOrO CeueHms, 3arnasHHoH
C OJHOrO KOHLA, MOMELIEH CTONOMK PTYTH JUIMHOH d, KOTOpbIii otaelser
BO3ayX B TpyOke or armocdepbl. TpyOky pacnosioKuiM BepTHKAILHO
3anasHHBIM KOHLUOM BHM3 M Harpesin Ha 60 K. Ipu sToM 0ObeM, 3aHMMaeMblii
BO3yXOM, He M3Menmics. Temmeparypa Bosayxa B saGoparopuu 300 K, a
armocepHoe japienne cocraiser 750 mm pr.ct. Kakoa wiuna cronGuka

pryTu d?
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Bosayuinslii mwap ¢ rasonenpoxnuaemMoii 06oa0ukoii coxepakut 100 kr resms u
MOXET YACPIKHUBATh B BO3yXE Ha BbICOTE, I/ie TeMniepaTypa Bosayxa 17°C, a
nasnenne  10° Tla, rpy3 maccoii 225 kr. Kakoa macca 06osiouku wapa?
Cuyurarb, 4T0 00OJIOYKA IUAPA HE OKA3bIBACT CONPOTHBACHHS W3MCHCHHIO
obbema wwapa, 00beM rpy3a npeHeOpeKMMO Masl 10 CpPaBHEHHIO ¢ 00bEMOM
wapa. Temneparypa rejiust BHyTpH 11apa U BO3/lyXa CHapyKH OJMHAKOBA.
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B BepTHKANBHOM LMIHHAPUYECKOM COCYJE C IUIOLIABIO NOIEPEHHOr0 CeYeHHs
S=5cm’, OrpaHWYEHHOM CBEPXY [MOABMXKHBIM MOpLIHEM Maccod M =1«kr
C JIeKAIMM Ha HEM TPY30M Maccolt m = 0,5 Kr, HaXOIUTCs BO3TYX IPH KOMHATHO
TeMmmneparype. IIepBOHauaILHO NOPIIEHs HAXOMMIICS Ha BBICOTe sy = 13 oM OT Jna
cocyna. Ha cxonbKO W3MEHMTCS 9Ta BBICOTA, €CIIH IPY3 CHATH ¢ mopuins. (Bosxyx
CUMTATh WNCANGHEIM Ta30M, A €rO TEMMEPATYPY — HeM3MEHHOH. ATMocdepHoe
nasnenne 10° ITa. TpeHue Mex 1y CTeHKaMH | MTOPIIHEM He YUHTHIBATh.)
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Jlga Gannona o6vemamu 10 1 20 11 comepat 2 Mons Kuciopoxa ¥ 1 Moib a3oTa
cooTBeTCTBEHHO npu Temneparype 300 K. Kakoe naBnenne ycraHOBHTCS B
GannoHax, e€CnM MX COCIMHMTE MeXIy cobol? TemmnepaTypy rasoB cuMTaTh
HEU3MEHHOM.
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3a UMK, TIOKa3aHHBIH Ha  pV-mnarpamwme,

PaspeKeHHbIH  requii B KONMYecTBE V=2 MOb
MojTyyaeT OT HarpeBaTelis KOJHYECTBO TEIUIOThI
0,.p =40 kJlx. Haitnure rtemneparypy 7, remus

B COCTOSIHUH 1.

3p,

Po

A
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B BepTHKaNbHOM LWIMHAPUYECKOM COCYZE C IJIOLIAbI0 TOMIEPEYHOrO CeYeHUs
S= 5 cm’, OrpaHMYEHHOM CBEpXy MOJBIKHEIM MOpMHeM Maccsl M = 1k,
HAaXOAMTCS BO3MYX IPH KOMHATHONM Temmneparype. IIepBOHa4aIbHO MOPIIEHD
HaXxoauiics Ha BbicoTe 4y = 13 cM oT aHa cocyaa. Ha mopiueHs monoxunu rpys,
BCIIE/ICTBYE YEro OH CABHHYJICA BHHM3 Ha Ak = 1 cm. KakoBa macca atoro rpysa?
(Bo3ayX CUMTaTh MAEATbHBIM Ta30M, a €ro TeMIeparypy — HEH3MEHHOM.
Armocheproe naenenue 10° ITa. Tpenne MekIy CTEHKAMH COCYAa M MOPLIHEM
HE VYHUTBIBATE.)
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Oauu Mosib aproHa, HaxO/IIMHCA B LMJIMHAPE IIPH TEMIepaType TI =600K
1 J1aBJIeHuu p, =4 10° Ia, pacIMpseTcs U 0JJHOBPEMEHHO OXJIAXKIaeTCs TakK, 4To
€ro JaBJICHHE MPH PaClIMPeHHH OOpaTHO MPONOPIHOHAIBHO KBaapaty oObEMA.
Koneunoe nasnenne rasa p, =10° Ta. Kakoe KOIMUECTBO TEIIOTHI a3 OTAaN
NPH PACIIMPEHHH, ECIIH TIPH YTOM OH coBeplu paboty A= 2493 JIx?
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KpurepHu oueHHBAHNSA BLINOIHEHNS 3a/IaHNI C PA3BEPHYTHIM OTBETOM Bapuanr: 135
Enunbiii rocy rapersennbiii akzamen, 2010 r. dusuka, 11 knace. (ctp. 4/ 10)

B mmmvHAp 3akadmBaeTcs BO3MYX CO CKOPOCTI )
0,002 kr/c. B BepxHeM Toplie IWIHHIpPA €CTh OTBECD-
crue mromansio 5-10* M%, 3akphIToe mpeoxpani-
TeNbHBIM KnamaHoM. Kiaman ynepxkuBaercst B 3a-
KPBITOM COCTOSIHUHM HEBECOMEBIM CTEPIKHEM JUTHHOM
0,5 M, KOTOpBIif MOXET CBOGOIHO MOBOPAYMBATECS BOKPYT OCH B TOuke A (CM.
pucyHok). Paccrosiaue AB paBHo 0,1 M. K cBOG0HOMY KOHILy CTEpXKHS MOJ-
BeleH rpy3 Maccoi 2 kr. Kianan otkpeiBaercs uepe3 580 ¢ paGoTel Hacoca,
€CIIM B HaYyaJbHBIH MOMEHT BPEMEHH JaBJIEHHE BO3AyXa B ILIIHHIpPE OBLIO
paBHO aTMocdepHomy. Temneparypa Bo3yXa B IMJIMHAPE H CHApY)XH HE Me-
nsiercst u pasra 300 K. Onpezenure 06beM MIHHAPA.
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OnuH MONb aprosa, Haxo[AlIMKCA B LMJIMHApE npu Temneparype 7; = 600K u
JlaBienun p, = 4- 10° Ila, pacuIMpseTcs ¥ OJHOBPEMEHHO OXJIAXIAeTcs TakK, uTo
€ro /1aBJIeHHE NpPH paclIMpeHHH OOPaTHO MPOMOPLUHMOHANBHO KBajapaTy o0bEMa.

KoneuHoe jpapienue rasa p2=105 ITa. Yemy paBHa BHYTpEHHSs DHEprus rasa
1ocJjie pacuIMpeHus?
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BHYTpPH TOpPH30HTaJIBHOTO LMIMHAPHYECKOro cocylda obbéMoM Vo= 100 oM’
HaXOJIMTCs MOJBHXKHBIA MOPLIEHD, /A COCY/l HA JBE paBHbIE YacTH. B jeBoii
YacTH HaXOJMTCA CyXOH BO3/lyX: B NPaBoii — BOASIHON Nap M BOJA, Macca KOTOPOii
B n=2 paza Gosbmie Maccel napa. Cocya MeUIGHHO HarpeBaioT, MPH ITOM
NOpIICHb HAYMHAET BHIaThCs M Yepe3 HEKOTOPOEe BPEeMs OCTaHaBJMBACTCA.
Temnepatypa B JI€BOH 4YacTH IMJIMHAPA paBHa TeMIepatype B MpaBod 4acTH B
TeyeHue Bcero mpouecca. Ompenenure o6bEM neBod uactm uMiaMHApa V),
3aHMMaeMbli BO3yXOM, 10C/Ie OCTaHOBKH nmopuiHa. OObEM, 3aHUMaeMbli BOJIOH,
CYMTATh NPEHEOPERKUMO MAJIBIM N0 CPABHEHHIO C 00BEMOM Tapa.
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B BepTHKaIbHOM LMJIMHAPHYECKOM COCYJE C IUIOMAAbIO TONEPEYHOr0 CeYeHHs
S. OrpaHHUYEHHOM CBEPXY MOIBHKHBIM MOPLIHEM Maccod M, HaXOAUTCS BO3LYX
NpH KOMHATHOH Temmnepatype. [lepBoHayaibHO MOPIICHb HAXOAWICS Ha BbiCOTE H
OT 1Ha cocyaa. Ha kako#t BbICOTE /2 OT JIHA COCy/a OK@XETCs MOPLIeHb, eCH Ha
HEro MOJOXKHTh Irpy3 Maccoii m? (Bosayx cuMTaTh MACQJIbHBIM ra3oM, a €ro
TEMIIEPATYpPY — HEM3MEHHOMH. ATMOC(EPHOE 1aBJIeHHE IPUHSATH PABHBIM p,.)
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B BojonenponuiaeMplii Memok, nexatuii Ha aHe mopsi Ha rnyoune 73,1 M,
3aKAQUNBACTCS CBEPXy BO3AyX. Boja BbITeCHSIETCA M3 MEIIKA 4Yepe3 HIKHEE
oTBEpCTHE, M, Korza oObEM Bo3ayxa B Melike aocturaer 28,0 Mj, MELIOK
BCIUIBIBACT BMECTE C MNPHKPEIUIEHHBIM K HeMy rpy3oMm Maccoii 25,0 TouH.
Onpeziennte Maccy BO3AyXa B MCIIKE B MOMEHT Hayaja €ro BCIUIbIBAHHSL.
Temnepa'rypa Boabl paHa 7°C, armoc(epHoe AaBieHHEe Ha YPOBHE MOPs PaBHO
10° Tla. OGBLEMOM Ipy3a H CTEHOK MeLIKa npexedpeus. Macca 06010uKkH MeLIKa
HEH3BECTHA.
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BHYTpH TOPH30HTAJIBHOTO LMJIMHAPHYECKOrO COCYJa HAXOAMTCS IOABHIKHBIN
MOpLIEHb, AS/SIUMi COCY/1 Ha JBE PaBHbIE YacTH. B j1eBOH YacTH HAXOAMTCs CyXOH
BO3/lYX; B IIPaBOii — BOJAAHOMN nap Maccoi m u Boaa. Cocy/1 Me/IEHHO HAarpeBaior,
NpH  OTOM TOpILIEHb HAYHHAET JIBUTAThCA M Yepe3 HEKOTOPOE BpeMs
OCTaHABJIMBACTCS TaK, YTO 0OBEM MpPaBOH 4YaCTH LMIMHApA CTAHOBUTCA B 3 pasa
Gosbie oObEMa sieBol yactu: V, =3V). Temneparypa B jIeBOH 4acTH LMJIHMH/pA
paBHa Temmepatype B MpaBOil 4acTH B TeuyeHHe Bcero mpouecca. Onpenenute
[ePBOHAYAIBHYI0O MAcCy BOJbl B MPaBoi yacTH UuanHApa. OObEM, 3aHMMaeMblii
BOJIOH, CYMTATh NIPEHEOPEIKUMO MAIILIM 110 CPABHEHHIO ¢ 00BEMOM Napa.





