Подготовка к полугодовой работе
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Kaxoe xomirdecTBo TEIUIOTH HY’KHO COOOIUTE 2 KT BOJIBI, HATPETOI I0 TeMITepaTyphl
40 °C, 4TOOBI POBHO IIOJIOBUHA BOIbI BBIKUIIENA?

Ortger: KJIK.
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Temmeparypa HarpeBatens 227 °C, temmnepaTypa xodomwibHuka Ha 200K
MeHbIlle, 4YeM Yy HarpeBaTens. UeMmy paBeH MakcuUMalbHO Bo3MOxkHBIH KIIJT
TEIIOBOTO JIBHTATEN, PaOOTAIONIET0 ¢ YTHMH HarpeBaTeseM 1 X OO0 IIIFHIKOM?

OTBeT: %.
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ToHKas, ympyras U MsArkas o0OJOYKA IePMETHYHOrO BO3JYIIHOIO Iapa HaIoJHeHa
Bo3gyxoM. Kak uaMeHsAIOTCS C BBICOTOM mpu GBICTPOM NOLBEMEe BHYTPEHHAA SHEPrus
BO3Ayxa B Imape u ero 00béM? TemronpoBOgHOCTHIO 000JIOUYKY IIapa IpeHeOpeub.

J.IJ'IH KaXKJ0H BeJIMYUHBI onpeneanTe COOTBeTCTByIOH_II/Iﬁ XapaKTep M3MEHEeHUsd:

1) yBenuumBaeTcs
2) ymeHblaeTcs
3) He U3MeHseTCA

SanumuTe B TabaUIy BHIOpaHHBIE IUQPHL AT KasKAOH QU3MYecKOd BeauuyuHBL. Indpsl
B OTBeTe MOTYT IOBTOPATHCH.

BuyTpeHHss sHeprus BO3myxa O6BéM BO3myXA
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Cocyn pa3nienéH Ha [
meperopojikoit. B mero

[BE paBHBIE 110 OOBEMY UacTH IOp
It JacTH cocyia COREpKUTCSA 8 T BOJ

WCTOM HEIOIBMKHON
[opozia, a B IPaBOi —

28 a3ora. HeperopoLKa MOJKET IIPOIIyCKaThb MOJICKYJIBI BOJOpPOOda U SABJIACTCA
HerOHHHaGMOﬁ JUIL MOJICKYJTI a30Ta. TeMHepaTypa Ta30B O]
MOCTOSIHHOM. BLIGGPHTG BCC BCPHLBIC YTBCPIKJCHUSA O IIpoIeccax YCTaHOBIICHUS
PaBHOBECHUS B CUCTECME U O COCTOSAHUAX I'a30B.

[MHAKOBAs U OCTaETCA

l) Ilocae YCTAaHOBJICHUA PaBHOBECUS B JIEBOI yacTu cocyaa GYHGT HaXOIUTHCA
B 1,5 pa3a MCHLIIIC MOJICKYJL, YEM B HpaBOﬁ JacTH.

2) CymMapHas BHYTPSHHSS SHEPTUS BOJOPOIa OCTaéTCI HEM3MEHHOM.
3) B mavaaepHOM COCTOSHHMH KOHIIEHTpAIMs BOZOPOIa MEHBIIE, YeM KOHIICHTPAII

a30Ta.

4) B mpormecce yCTaHOBICHUS paBHOBECHs [JaBi€HHE B IIpaBOi 4YacTH cocyja

BO3pacTaer B 3 paza

5) Ilocme ycTaHOBIEHMS paBHOBECHsS BHYTPEHHSS JHEPrHs ra3a B JIEBOIl dacTu
cocyzia yMeHbIIIIAchk B 3 pasa.

OT1BeT:
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8 Ha pucyHke nokasaH rpaduk UMKIn4eckoro npouecca, NPOBEAEHHOr0 C OAHO-
———  aTOMHbIM WAeanbHbIM rasom, B koopguHatax V, T, roe V. — 06bém raza, T —
abconioTHas Temneparypa rasa. Konuyectso BellecTsa rasa noCTOAHHO.
M3 npvBEOEHHOro HuXe cnucka BbibepuTe ABa NpPaBwibHbIX YTBEPXAEHUS,
xapakTepuayioLme nNpoLecchl Ha rpaduke, U ykaxute mx Homepa.
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1) ra3 3a uukn He coseplaet pa6oTy

2) pasneHve rasa B npouecce AB NOCTOSAHHO,
Npu 3TOM BHELIHME CUnbl Hag, ra3aoM CoBeplua-
10T MOSIOXMTENBHYIO paboTy

3) B npouecce BC ras otaaéT HEKOTopoe KOonu-
4YeCTBO TensoThl

4) B npouecce CD BHyTpeHHss aHeprua rasa
yMeHbLuaeTcsa

5) B npouecce DA paBneHve rasa n3orepmuye-
CKM yMeHbLuaeTcs

>

7
7D
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B nunmHIDHYECKOM  COCyZAe, BaKpPbITOM  IIOABHIKHBIM
IIOpIITHEM, HaXOJUTCSA BOAAHOM map u Kamus Boabl. C mapom
B COCyJe TIpH IIOCTOSTHHONH TeMIepaType MIPOUCXOAUT
nporecc a—b—c, pV-gmarpaMma KOTOpPOro IpeAcCTaBIeHA
Ha pucyHKe. VI3 mpuBeAEHHOTO HIKe CIIMICKa BhIGEpHTE BCe
BepHBIe YTBEP!KIEHUA OTHOCHUTEJBHO 9TOTO IIpoliecca.

1) B mpomecce a — b BHYTPEHHASA dHEPrus Iapa IIOCTOSHHA.

2) B COCTOSIHMHM @ BOJSHOM Iap ABJISETCA HEHACHIIEHHBIM.

3) B mpormecce b — ¢ MIOTHOCTH apa yMEHBLIIAETCS.

4) B mpouecce a — b mMacca Kamim BOABI YMEHBIIIAETCS.

5) B mpomecce b— ¢ OT mapa OTBOAMUTCS IOJIOKHUTEIHLHOE
KOJIMNYECTBO TEIJIOTHI.

Orser: .
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Ha pucynke npuBenéH rpaduk 3aBHCHMOCTH BHYTpeHHelH sHepruu U IByX Moiei
nealbHOr0 OJHOATOMHOTO Ta3a OT ero maBieHHs p. Kak MeHSIoTcs B 3TOM
IIpoIiecce IpH Iepexofie OT COCTOSHHUA | K COCTOSHMIO 2 0OBEM rasa M CpPeaHst
SHEPTHs TEIIOBOTO IBIDKEHIUS €T0 MOJICKYI?

P
HHH KaKJ0¥ BEIMUMHBI OIIpeaeInuTe COOTBGTCTBYIOH.IHIZ XapaKTep U3MCHCHUA!

1) yBennunBaeTes
2) yMeHblIaeTes
3) He n3MeHseTCS

3anumuTe B TaOIMIYy BEIOpaHHBIE IMQPH I KaXTOH (U3MIECKOH BEIMINHEL.
[Tudpel B 0TBETE MOTYT IOBTOPSITHCSL.

O0BéM raza CpeHsist YHeprus TEIIOBOIO
JBIDKEHHUS] MOJIEKYTI Ta3a
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Yactp 2

Jna 3anucu omeemoe Ha 3ad0anun 24-30 ucnonvzyitme uyucmuli Jaucm.
3anuwiume cnavana Homep 3adanusn (24, 25 u m. 0.), a 3amem peuteHue
coomeemcmeyrougeil 3a0auu. Omeemsl 3anucvigédiime 4émKo u pazdvopuueo.
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BemectBo (cramp) Maccoif 10 kr oxmaxkgaroT oT TeMmepaTypsl 1550 °C
no Ttemmepatypel 1510 °C. Ha pucyHKe u300pakéH TpaQuK 3aBUCHMOCTH
YIeNbHO! TEIIOEMKOCTU ¢ 3TOr0 BelllecTBAa OT TeMIleparypsl f. CkaukooOpasHoe
YMEHBIIEHHE YAeNbHOM TEITIOEMKOCTH BEINECTBA IIPOUCXOAUT IIPU €0
KpHCTa/UTM3AIiY. Y AebHas TeIIoTa IUIaBICHIS CTald paBHa A = 272 kJ[x/KT.

¢, Juk/(xkr-°C)

840

460

0 1510 1530 1550 1,°C
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Omnupasck Ha 3aKOHBI (DM3UKH, M300pa3suTe CXEMAaTHUECKH IpaiK 3aBUCHMOCTH
MOAYIS KOIMYECTBAa TEeIUIOTHL A(), OTIaHHOTO IIPH OXJIaXJICHHH BEIIECTBOM,
orero TeMmmeparypbl. OOBACHHMTE IIOCTpOoeHHME TpaduKa, yKa3aB SBICHUS
1 3aKOHOMEPHOCTH, KOTopble Bl mpu »ToMm mcmonp3oBamu. Ha ocax KoopauHAT
VKaXHUTEe 3HAUeHWs (QU3WIECKUX BEIMUMH B «OCOOBIX» TOUKax TIpaduka
(MaKCHMyMBI, MUHIMYMBI, TOUKH H370Ma IPauKa), €CIIH OHH €CTh.
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B temnousonupoBanHOM muimHApe o0bEMoM V=20 1 noa mopuHeM HaxoguTcs
1 MOIb HIETIBHOIO OJHOATOMHOIO TIa3a — HEOHA — HOJ JaBleHHeM p = 10° Ila.
3aTeM MOpINECHH CABUTAETCS, W Ta3 coBepmaeT padory 4 =500 Ix. Haitaute
W3MEHEHHE CPETHEKBAAPAaTUIHON CKOPOCTH TEIUIOBOTO JBIKEHHS aTOMOB HEOHa
B JIaHHOM IIpoIecce.
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BaKpHITEI CBEpXY BEPTHKAIbHBIA LMIMHADUYIECKU#E COCYA, SAlONHEHHBIH BO3/AYXOM,
pasienéH TAXKENBIM TODIIHEM, CIIOCOGHBIM CKOJNB3UTh 0e3 TpeHHd, Ha [ABEe 4YaCTH.
B HauaJIbHOM DPABHOBECHOM COCTOSIHMU B BepXHel M HUIKHEH 4acTAX COCYAa HaXOQuJIoch
mo v=1 MOJb BOBLYXa, a OTHOUIEHHE 00BEMOB BEepXHeH U HYIKHER yacreil cocyna 6BLIO
pasuo 2. ITocie Toro, Kak M3 BepxHeil yacTH COCyAa YHAIHIM HEKOTOPOE KOJIUYECTBO
BO3AYXa Av, dyepes AJIWTeNbHBIH IIPOMEXXYTOK BDPEMEHH YCTaHOBHMJIOCH HOBOE COCTOAHUE
paBHOBECHs C OTHOIIEHHEM O0BEMOB BepxXHeH u HU)KHeHl uacTeil cocyna, paBHBIM 2:3.
TemmepaTypa Bodxyxa T B 06eHX JacTAX COCyZAa BCE BpeMs MOJJIePIKUBAIACH OAVHAKOBOM
¥ mocToAHHON. OmpejenuTe, KaKoe KOJMYECTBO BO3AyXa ObLIO yAaJeHO M3 COCy/A.
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Hukn TerioBoH MaiuHEL, pabOYHUM BEILECTBOM KOTOPOH SIBJIAETCA
OJIHH MOJIb OJHOATOMHOT'O HIIEaJBbHOTO ra3a, COCTOHMT H3 H30Tep-
MHYECKOTO PaCIIHpPEHHs, H30XOPHOTO OXJIAXKAEHUS H aguabaThye-
CKOro cxatus. B M30X0pHOM mporecce TeMmreparypa rasa IOHH-
xaercsa Ha AT, a paboTa, COBEpILIEHHas ra30M B H30TEPMHUYECKOM
npoiecce, paBHa 4. Onpenenute KI1Jl TeroBoi MalluHEL.
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Bosmo:xHOe peunrenmue

1. Banumem ypaBHenue Menzeineera — Koiamedi-
poHa JJiA Tasa B BepxXHeil W HIDKHeH dYacTAX
cocyia B HAYaJbHOM pPABHOBECHOM COCTOSHMUH:
p Vs =VvRT, p,V, =VRT, The p;, P, — HaBjeHne
BO3AyXa B BepXHe#t M HIDKHEH dJacrax cocyaa, Vi,

V, — o0BbéMBI BepXHeldl ¥ HWKHEN yacreit
cocyza.
2. Banumem ypasHenue MemnneneeBa — Kmamefi-

poHa AJid rasa B BerHeK U HU)KHEH dYacTax co-

cyZa mocie OTKa4uKu Bosdayxa: p,'Vy' =(v-AV)RT, p; 'V, = vRT, rae py, p, — JHaBjeHUe
BO3ZyXa B BepXHe# m HuskHeil wactax cocyaa, Vi, Vy

yacreit cocyza.

3. YcioBue MeXaHHMUYECKOI0 PaBHOBECHS MOPIIHA B HAYaJIBHOM COCTOSIHMM: Do —

a mocsle OTKAYKHM BO3AYXa: Py — Py =
TOPU3OHTAIILHOTO CEYEeHUA.

S

4. W3 yenoBusa samaum: V=V, +V, =V'+Vj),
)£ w._2 |4 2V

— 00BEMBI BerHeH ¥ HUKHEH

—g, rxe M — Macca IHOpIIHA, S — IUIOLWaAb €ro

—_ =2 == VvV, = V: =
7, 2’1/2' 372731

rae V — o006BéM Bcero cocyza.
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5. Tocie 0GbeUHEHNA BATMCAHHBIX BBIIIE BHIDAYKEHUH MOJIYIMM ypaBHEHWE:
3vRT 8vRT _5vRT _5(v-— Av)RT
14 2v 8V 2v
14 _141

5715

~ 0,93 MOJIb.

OTKyJA MOJNIy4YuM: Av =

OTtser: Av ~ 0,93 MOJIb.
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B TemIoH301MpOBAaHHOM LITHHAPE 00BEMOM V=20 1 MoJ MOpPIIHEM HAaXOIHTCA
1 MOJIb HIEATbHOTO OJZHOATOMHOTO Ta3sa — HeOHA — IOJ JaBleHHeM p = 10° ITa.
3aTeM IOpIIeHb COBHTAeTCA, H Ia3 coBepmaeT pabory 4 =500 JIx. Haiioure
H3MeHeHIe CPeIHEeKBAIPATHIHOI CKOPOCTH TEMIOBOTO IBHKEHHS aTOMOB HEOHa
B JAHHOM TIpoIecce.

Bo3MoKHOe penenne

1. CormacHO ypaBHEHHIO COCTOSHHA MeHneneeBa-KiamnefipoHa H BEIPaKEHHIO
I BHyTPeHHeil SHeprui U OZHOTO MOJA HIEATBHOTO OJHOATOMHOIO Ta3a HpH
Temnepatype Iy umeeM: pV = RTy, Uy = (3/2)RTy = (3/2)pV.
2. TIOCKOMEKY CpelHsAs KHHeTHYecKas SHePIHsA TeIIOBOTO IBILKEHHI aTOMOB
OIHOATOMHOTO Tasa (mv*/2)e = (3/2)kT. To B HAYAIBHOM COCTOAHHI ra3a HeOHa
(=20 T/MOTB) Vepsn1 = (3KT1/m)"* = (3RT1/u)*? = GpVin)*>.
3. TlomcTaBdad YHCIEHHEIE JAHHBIE H3 YCIOBHA, MOTydaeM:
Vepxa1 = (3°10°:20-1073/20-1073)12 = 548 wm/c.
4. T'a3 B UMIHHAPE MO IOPITHEM TeIUIOH30THPOBAH, IOSTOMY B PACCMATPHBAGMOM
aTHaGaTHUeCKOM IPOIlecce COITACHO IEPBOMY 3aKOHY TePMOIHMHAMHKH AQ=0=
AU +4, otkyma Us = Uy — A = (3/2)pV — A = (3/2)RT2, u 3RT: = 3pV - 24.
5. B KOHEUHOM COCTOSHHH HEOHa
Veprs2 = BRI/ =[(GpV —24)/]"> .
6. ITomcTaBAd YHCIEHHEIE JaHHBIE H3 YCIOBHA, MOTydaeM:
Veprwa = [(3:105-20-10 — 2:500)/20- 1022
7. TakuM 00pa3oM. Vepxa2 — Vepas1 = 500 — 548 = —48 m/c.
OTBET: Veprnr — Veprat = [(3pV — 24)/u]"? - BpV/w)*> = -48 m/c

0 M/c.
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Bo3MoKHO€ pelIeHHe

1. Crauana (Tipu TemmepaType Gomblmeit 7o = 1530 °C) BemecTBo Maccoit m = 10 kT
HAXOTHTCA B KHIKOM COCTOAHHH. Kak clemyeT u3 rpaduka, yaeTbHas TeIIIOEMKOCTh
JKHZIKOM CTATH PaBHA 5 = 840 [Ix/(kr-°C). B MOMeHT Havana oxXnaxknerus AQ = 0.
2.B mpomecce OXTakNeHHA JXMIKOH CTaTH OT HAualbHOH TeMIepaTypsl
t; = 1550 °C 10 HEKOTOpOIl TeMIepaTyphl ¢ (fo <#< ;) OHa OTAaeT KOIHYECTBO
TEIUIOTEL, PaBHOE MO MOAYM0 AQ; = cum(t; —1) =8.4-(1550 — 1) kIx. I'papuk
3aBHCHMOCTH AQ:(f) — YYacTOK MHpPAMOIl THHHH C OTPHUATENBHBIM YITOBBIM
ko3 dunuenTom —8.4 kJ[x/°C. IIpH OXTakIeHHH 0 TeMIeEpPATypPHl fo BEIIECTBO
OTIACT KOTMIECTBO TEIUIOTEl 168 KIIK.

3.Korna TemmepaTypa BelIecIBAa CTAaHeT DPaBHOI fo. KHAKAS CTalh HAuHET
KPHCTATH30BEIBATECA. T.e. IIePeXONHTh B TBEPAOe COCTOSHHe. B mpomecce
KPHCTATTH3AIHA CTalb OTAACT KOTHUECTBO TEIIOTEL, PaBHOE IO MOZYTIO
AQ, =Am=2720 x[lx. TemmepaTypa BellecTBa B IHpolecce IIIABTEHHA
H3MeHAThCA He OymeT. CoOTBeTCTBYMOMHII Y4acTOK rpaduka — BepTHKATBHBIH
YUACTOK MHpPAMOH JTHHHH HpH f=fo. K MOMEHTYy OKOHYAHHA KDHCTATH3aIHH
BEIIECTBO OTAACT CYMMapHOe KOJIHYEeCTBO TEIIOTE! 2888 KJIX.

4.Kak cremyer u3 rpapuka, ydedbHasd TeILIOEMKOCTh TBEDHOIl CTamH paBHA
c; =460 [Ix/(xr-°C). B mpomecce JaTbHeHINero OXTakIeHHA BellecTBa OT
TeMIePaTypsl fo IO HEKOTODOH TeMMepaTyphl ¢ (i <t<to. Tie t»=1510°C) oHO
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OTJaeT KOTHUECTBO TeMNIOTEL DaBHOE MO MOAymo AQs = cum(ty—1)=4.6:(1530—
1) kUK. T'paduk 3aBHCHMOCTH AQ5(f) — yIacTOK MPAMOI THHHH C OTPHIATETbHBIM
YTI0BBIM K03 duimenToM —4.6 kI[x/°C. TIpu oxX1axkmerHH 1o 1510 °C TBépaad cTamb
OTACT KOMHYECTBO TEILTOTEl 92 KJ[X. B HTOre BemecTBO OTAACT O0IIee KOMMIECTBO
TeIIoTHI 2980 KJIK.
5. I'padHK 3aBHCHMOCTH MOTYIA KOTHUECTBA TeIIOTE AQ. OTAAHHOTO BEITeCTBOM
IPH OXTAKIEHHIL, OT TeMIIePaTypH! ¢ CXeMaTHuecki (Ge3 COGMoIeH s MacTagoB
10 0GEHM 0CAM) H300PakEH Ha PHCYHKe.
AQ, kJlk
29801+
28887

16871~

(1] 1510 1530 1550 t°C
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Omeem: n=1 —M.
24
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Yacrts 1

Omeemamu k 3a0anusam 1-23 saensawomcea uucio uiu nociedo8ameabHOCHIb
yugp. 3anuwiume omeem 6 noie omeema 6 mexcme padvomst. Eounuuv
u3MepeHus uU3nYeCKUX 6eNUUUH NUCANb He HYHCHO
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HuauHApUYECKUH COCYZ DPasesi€éH JIETKUM IOJBMKHBIM TEIJIOM30JUPYIOIIUM MOPIIHEM
Ha JBe 4YacTu. B OfHOM dYacTu cocyZa HAXOAUTCS BOAOPOA, B JAPYrod — KHCJIOPOA.
KonneaTpanusa MoJieKyJ Ia3oB ogquHaKoBa. OnpeeanTe OTHOLIEHNE CPeAHeKBaIPATUIHON
CKOPOCTH TeILIOBOTO [JBHKEHHA MOJIEKYJ KHCJIOPOJa K CPeZHEKBAaAPATHUHON CKOPOCTH
TEILJIOBOTO JBUKEHMUS MOJIEKYJ BOAOPOJA, KOTrJa IMOPIIeHb HAaXOAUTCA B PABHOBECHUH.

Orser: .
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== [IOCTOSIHHOI MAaCCbl Pa3pPeXeHHOro aproHa. Tem-

3 Ha pucyHke 1306paxeHo n3MeHeHne COCTOSIHUSA

nepartypa rasa B cocTtosHuu 2 pasHa 627 °C. Ka-
Kas Temneparypa COOTBETCTBYET COCTOsiHWIO 17

OTBeT: K.

0 3 4V, M3
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B kécTKOM cocyne HaXOTUTCS HEKOTOpOE MOCTOSHHOE KOIMUSCTBO HACATHLHOTO
raza. TeMIepaTypy rasza yBeIWUWIM B 3 pa3a, a JIaBICHHUE MIPUA 3TOM YBEINIHIOCH
Ha 50 xIla. Onpenenure HauaJabHOE JJaBJICHUE Ta3a B COCY/IE.

OT1BeT: kl]a.





image5.png
T'asz moJyums U3BHE KOJMYECTBO TeIIoThl, paBHoe 200 Ik, m Ipyu 9TOM BHEIIHHE CHJIBI
coBepIIMJIM Hajf HUM pabory, pasayio 80 [:x.Macca rasa He MeHasack. Ha CKOJBKO
yBeJUYMIaCh BHYTPEHHSAsS 9Heprus rasa?

OTBer: Ha Ik,
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B OUINHAPE II0J ITOABUIKHBIM ITOPHIHEM HaXOJIUTCA BO3AYX C OTHOCHUTEIIFHOMN

BraxkHoctelo 40 % mnpu Temmnepatype 100 °C. Kaxum

OyIeT mapruaibHOe

HJaBJICHUC BOJSHOI'O IIapa, €CJ/Iid 00BEM cocylla YMCHBIIUTL IIpU MOCTOSIHHOM

Temreparype B 2 pa3za?

OT1BeT:

kl]a.




