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TepmoagnHnamuka. OCHOBHbIE
MOHATHUA.

TepMO,Z[I/IHaMI/IKa — 9TO HAYKa O TEIIJIOBbIX ABJICHUAX.

TepMmoanHaMHKa pacCMaTPUBAET U30JIUPOBAHHbIE
CHUCTEMBI TeJI, HAXOAAIIUECS B COCTOSSHUH
TEPMOJMHAMUYECKOIO paBHOBECHA - B TAKHUX CHUCTEMAaX
NMpeKPaTUJINCh Bce HabOII0/1aeMble MaKpPOCKOIINYECKHE
IIPOILIECCHI.

OCHOBHOE CBOHCTBO TEPMOJUHAMUYECKH PABHOBECHOM
CHCTEMBI - BBIPABHUBAHHE TEMIIEPATyPbI BCEX €€ YaCTEW;

TepMoaunHaAaMUUYECKHUH MMPOIECC - IIepexo/i U3 OJHOTO B
JIPyTO€ PABHOBECHOE COCTOSTHUE

Hpoueccm, COCTOAIIIME M3 ITIOC/IEAOBATE/IBPHOCTH PAaBHOBECHBIX
COCTOHHI/Iﬁ, Ha3bIBAIOTCA KBA3SHUCTATHYCCKMNMMN.
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BHYTpEeHHSAA JHEPTUA U=N kT=RT

0 BHYyTpeHHAA 3HEePrua BelleCTBA CKJIAAbIBACTCA U3
KMHETUYECKOU YHEPIruu BCeX aTOMOB U MOJIEKYJI U
MOTEHIINAJTBHOM YHEPIUH UX B3ANMOJAENUCTBUS APYT C
JIPyTOM;

1 BHyTpeHHsAs sHeprud U Tejia 0JHO3HAYHO OIIpeaeiaeTCA
MAaKPOCKOIIMYECKMMH IIapaMeTpaMu,
XapaKTEPUIYIOIIUMU COCTOSHUE TeJIa;

1 BayTrpeHH:Ad sHeprua U Tesia 3aBUCUT HAPALY C
TeMneparypou T Taxkke 1 oT o0bema V;

1 BHyTpeHHAA 5HEepPTrUusa ABJIACTCA
AN SN 81§
1 BHyTpeHHAA 3Heprusd Tejia Mo

JIEMCTBYIOIIME HA HETO BHEIIIH
paodoTy (IMOJI0KUTETbHYIO MU QF eJIbHYIO).

H i -
Y4utbiBas ypaBHEHUE U= —v-RAT = —-p-AV 1 — CTEIIEHb
COCTOSSHUA UeaJIbHOTO ra3a 2 2 CBOOOIBI




Tepmoanmanamuka. Padora rasa.
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Tpu pa3/IMYHBIX IIyTHU
nepexojaa 1u3 coctossaus (1) B

cocrogHue (2).

Bo Bcex Tpex ciyyadax ras
coBepIllIaeT Pa3sHylo :
paodcoTy, pagHy10 10 A1
1o/ rpapuKOM IIpoIlecca.




TermioBoe paBHOBecCHUE

1 IIpu TerjioBOM KOHTAKTE JBE CUCTEMBI IIPUXOIAT B
COCTOSHIE MEen.106020 pA6HO8ECUAL.

1 /Iee cucmemubl HaxX00AMCECa 8 COCMOSHUU TNENA068020
pasHosecus, ecau npu KOHmMmaxKme uepe3s
JuamepmuUeckyio nepe2opooxKy napamempsvl
COCMOAHUA 00eUX cucmem He U3MEHAIOMCA;

Tennoeoe pagHoBeECKHE
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Seeking equilibrium —
cold milk in hot coffee.




Temaonepemgaua. Buasl remvionepeaauu

N3meHeHUe BHYTPEeHHeN 3Heprum

r —

Mpu coepLueHnn paboTbl U Mpw Tennonepeaaye
Tennonepenaye AU=Q

Mpwu coBeplieHun paboTol




Temaonepemgaua. Buasl remvionepeaauu

0 TEIIVIOIIEPE/JIAYA (m1u TerstooOMeH) - OAUH U3 cCIocOO0B
N3MeHeHUsA BHyTpeHHel sHeprun Tejia (MjId CUCTEMBI TeJl), IPpu
9TOM BHYTPEHHSs1 SHEPTHUA OIHOTO TeJIa IIEPEXOTUT BO BHYTPEHHIOKO
SHEPTHIO IPYTOT0 Tejia 0e3 coOBePIIeHUuA MeXaHuIeCKOU
paodoOTHI.

0 TeroTa cnocoOHa IIEPEXOAUTH TOJILKO OT TeJia ¢ 00Jiee BHICOKOM
TEeMIIEpaTypoOH K TeJIly MeHee HarpeToMmy

1 TemymooOMeH Bcerjsia IIPOTEKAET TaK, YTO YObLIb BHYyTPEHHEN
AHEPTUU OAHMUX TeJI BCETr/Ia COIMMPOBOXKIAETCA TAKUM Ke
npupanieHueM BHyTPEeHHEeN S HEPTUH APYTUX TeJl,
YY4aCTBYIOIIUX B TEIJIOOOMEHE. ITO SBJIAETCA YACTHBIM CIIy4aeM
3aKOHa COXpaHeHUs SHEePTHUH.

BUAbl TENACNeEpeida4dyu




Buasl Temionepesavu.

TemmIonpoBOIHOCTD.

0 TemmonmpoBOJHOCTS - IIEPEHOC SHEPTY
Y4aCTKOB TeJjia K MeHee HarpeThIM 3a CUl
¥V B3aUMO/IE€VCTBUA MHUKPOUaCTHII (
T.I.), KOTOPBIM IPUBOAUT K BEIPABHHUBAHUIO TEMIIEPATYyPHI TEJIA.

'METANNbI- AP. TB.TENA —XKUAKOCTH - FA3b|
*“—_—*
OCNABNERME TENNOMPOBOAHOCTH

1 MetaJsiabl 061a7al0T cCAMOM BBICOKOM TEIJIOIIPOBOHOCTHIO,
IIPUYEM y Pa3HbIX METAJIJIOB TEILJIOIPOBOJIHOCTh OTJINYAETCH.

0 2Kuakoctu 06J1a4a10T MeHbIIIeH TEIJIONNPOBOAHOCTbIO, UeM TBEPbIE




Buamel remonepeaaun. KoHBeKiuA.

1 KoHBeknuAa - BU/J TEIJIONIEPEAAUN, TP KOTOPOM SHEPTHUA
repesaeTca MOTOKaMHU (CTPpyAMH ) BellleCTBA.

1 XapakTepHa /Ui sKHUIKOCTEN U Ta30B.

“ KoHBekuusa }

EcTtecTBeHHaa KOHBEKUUSA BblHy)KJ_'leHHaFI KOHBEKUUA

O6pazoBaHne QHEBHOro U HOYHOro 6pn3os



Buasl Terionepesavu.

N3ayueHnue.

0 saydeHue - BUJ TeIuiolepeaadi,
IIPU KOTOPOM SHEPTUS [IEPEIAETCA C
IMOMOIIBIO JIEKTPOMATrHUTHBIX
BOJIH (IIpenuMYyIleCTBEHHO
nH(PpaKpacHOTO Arana3oHa).

1 MoKeT IpOUCXO/IUTH B BAaKyyMe

Mornowexnue un OoTpaXeHune aHeprmn TeMHbIMU 1 CBeTJ/1bIMU NOBEPXHOCTAMWN =

Uanyyaemoe Teno

T ‘i

Teno co cBeTnon NoBepXHOCTLIO Teno ¢ TeMHOM NOBEPXHOCTLIO
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KonuuyecTBO TenNnNoTbl 3aBUCUT OT
‘ I ‘ U3IMEeHeHUsa TeMnepa I ‘ I
Macchol Tena m tzo o t|° PETYR poha Beulecrtea

YaeapHaa Telm10eMKocTh C — 3TO KOJIUYECTBO TEINJIOThI,

KOTOPpOE€ IMOJYYaeT UM OTIAAaeT TeJI0 MAacCOMU 1 KI IIpu
usmenenuu EI'O TEMIIEPATYPBHI HA 1 K.




KoJimuecTrBO TENJ10ThI. YieJbHada
TEeIJIOEMKOCTH BelllecTBa

1 DHeprusd, IepeHOoCUMas OT OAHOUN CUCTEMBI K APYTOH TOJIBKO
34 CUET Pa3HUIIbI B TEMIIEPATyPaX 3TUX CUCTEM, HA3bIBAETCS

Koauvecmeaeom men.iomusl

KoJstmuecTBO TEII0ThI, HEOOXOAUMOE 151
HarpeBaHUA (BbIJAeJIUBIIAsICA IIPU OCTHIBAHUHN )
Tejia

KoJinuecTBO TENI0Thl, HEOOXOAUMOE U1 MJIaBJI€HUA
(BBIAEIMBIIIASICS TPU KPUCTAJLIU3AIINH) Teia

KoJsinuecTBO TEII0ThI, HEOOXOAUMOE I
Mapooopa3soBaHuA (BbIAEeIUBIIASLCA IPU
KOHJICHCAIH) TeJIa i p

ITnasnenue ’ AE UL SN - Kpucrajusanusa
—
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BlEpEEEITIE mlw  OcTbhIBaHUE




IlepBbIM 3aKOH TEPMOJANHAMUKH

1 OOMeH sHEpPTUEN MEXKITY
TEPMOJUHAMUYECKOU
CHCTEMOU U OKPY>KAIOIIUMHU
TeJlaMU B pe3yJIbTaTe
TeIlJIOOOMeHa 1 COBepIlIaeMO

pabOThI

I 3aKOH TEpMOAVMHAMUKMW

Oxpyxawwmue rena

Q>0

KoJIM4€eCTBO TEIJIOTHI, II0JIyYeHHOE CUCTEMOLL,
N3MeEeHeHUEe ee BHYyTPEHHEN S HEePIruu U COBEej

Ha/Jl BHEIIITHUMMHAX TE/JIaMU

CIIOCOOHOH COBepUIATH II0JIE3HYIO pado ]
dHEPIruy U3BHE U 0e3 KaKUX-JIu00 U3MEeHEeHH BHyIDA Cariol
MamInHbl. Takas ruroTeTnyeckas MalinHa yaiiia Ha3BaHIeE

1 BaXHBIM cjieacTBUEM IEPBOT0 3aKOHA TEPM(

JYITIETY

HY]. 1 NATXTVLATN

O T
MUK 7IB.

BEUYHOTIO ABurareja (perpetuum mobile) nepBoro pojaa.



IlepBBIN 3aKOH TEDMOI

I 3aKOH TEpMOAVMHAMUKW
KoJin4ecTBO TEMIOTHI, IIOJIyYdEHHOE CUCTEMOM, UAET HAa U3MEHEHUE ee

NMHAMHNEKHN

QO =AU+ A

BHYTPeHHeN SHEPTUH U cOBepIlieHHe pad0oThl HaJ BHEIIHUMU TeJIaMU

0B
N30XOPHO
nmpoiecce
(V = const
ra3 padtoThb
He
coBepIIaer
A=0
i

0 B
N300apHOM
InmpoIecce
(p = const)

B
N30TEPMHUYECKO

M IIpoOI1iecce
TeMIIepaTypa rasa He
U3MEHeTCs,
cJIe/I0BaTeIbHO, HE
N3MEHAETCA U
BHYTPEHHSASA
dHEePIrusd rasa,

AU = 0o
i

AnnadaTudyecKuu Ipoliiece

B

aanadoaTudIecKo
M IIpoIecce

Q=0




BTODOM 3aK0OH TEDMOIANHAMUKHU

IlepBaa dbopmyaupoBka (Knaysuyc, 1850 rox):
HEBO3MOKEH IMPOIIECC, IPHU KOTOPOM TEILIO

CaMOIIPOU3BOJIBHO IIEPEXOJUT OT TEJI MEeHee
HarpeThIX K TeJiaM 00Jiee HarpeThIM.

1 Bropasa ¢popmyaupoBka (TomcoH, 1851 ro]) HEBO3MOKEH
KPYTrOBOM MpOIlecC, eAMHCTBEHHBIM Pe3yJIbTaTOM KOTOPOTO
bLJIO OBbI IPOU3BOJACTBO PA0OTHI 32 CUET YMEHBIIIEHUS
BHYTPEHHEU SHEPTUH TEIJIOBOTO Pe3epByapa.

Tperba dopmyaupoBka (OcTBajiba, 1901 Tof):

HEBO3MOK€H BEUHbIH ABUraTeJIb BTOPOIOo po/ja.



IIpuHIMIIBI e CTBUA TEIJIOBBIX
MAaIIINH

Ha3bIBAETCS YCTPOMCTBO, CIIOCOOHOE
IIOJIyUEHHOE KOJIMYECTBO TEIJIOTHI B
MeXaHHUYEeCKYIO padorTy.

Kpyrosoit nporecc Ha
nuarpamme (p, V).
abc — xpuBas
pacimpeHus,

‘ ‘ c i .. ‘ a0oTa A B KPYroBOoOM
0"‘.’( ”‘ “V Pad A PY

0’
l)“ ’0.. ﬁ npoue((:;e paBHab .
‘ 0 ‘ ‘5 naomazu Gurypet abed |
- HEEX o’m 2020

TemntoBoli pe3epByap ¢ 00J1e€e BBICOKOM TeMHepaTypoi/’I Ha3bIBAIOT
HarpeBaTeJieM, a ¢ 00oJiee HU3KOM — XOJOANJIbHUKOM.




KII/I TernsioBOM MAIINHbI

[{uksa KapHo — HanboJ 1ee

3¢ PeKTUBHBIN KPYyTroBOU
MPOIECC U3 BCeX BO3MOKHBIX ITPU
3aJIaHHBIX TeMIepaTypax
HarpeBaTeJisl U XO0J0AUIbHUKA:

Q=0,-1Q,|=A
PabGora A, coBepiiiaeMas
paboYuM TEJIOM 3a ITHKJI,
PaBHA MOJIyYEHHOMY 3a I[TUKJI
KOJIMUECTBY TEILIOTHI Q).

IHuxka KapHo

OTHoImeHue padoThI A K
KOJIMYECTBY TEIJIOTHI Q ,
MOJIydYEHHOMY Pa00O4YuM TEJI0OM
3a MUKJI OT HarpesBarteJid,
Ha3bIBaeTcAaA KO3 PumueHToM
MMOJIE3HOTO A€ CTBUA 1]
TEINJIOBON MAIIUHBbI:




KII/I TernjioBoy MallinHbI

Q X0J QX 0J1

CTpyKTypa TerioBbIX XoJs0aU/IbHBIE
MaIlIuH MaITUHBbI

P
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TemmoBbIe ABUTraTe I 1 OXpaHa
OKPY:2KaIOIIen Cpeabl

1 PaKTOPbI HETaTUBHOTO

BJINAHMNA TCIIJIOBBIX

v 6400
JABUTaTeIel Ha OKPY>KAIOIIYIO RS
cpeay-. 5 4800+
e
1. 3arpsA3HeHue aTMOCHEpPhI = 3200- i
o e
. IIIyMOBbIE 3arpsA3HEHHNs] o) o et
el ITpUPOAHEBIT I'a3
3. MIPpo0JIEMBbI YTUIN3AIINN 7 - P
0 - — : - : : ]aKC’rfloe 1;01111;350
OoTpabOTaHHBIX s
aBTOMOOMIEH oz
4. BarpsI3HEHUE ITI0YBHI Sl e

5. IIOBBIIIIEHUE TEMIIEPATYPhI
aTMOC(hephI



TemmoBbIe ABUraTeJ il U OXpaHa
OKPpYy:Kalolien cpeabl

OTpunare/ibHOE BJAUAHUE
TEILIOBBIX MAIlIMH HaA
OKPY:KaIOUIYIO0 CPEeAY CBA3AHO C
AEVCTBUEM PA3JIUUYHBIX
daxTOopoOB.

IIPU CX)KUTAHUU TOILIABA
HCIIOJIb3YETCA KUCIIOPO/I, U3
aTMocdepsl, BCIEACTBUE YETO
coZlep>KaHre KUCIOPO/ia B BO3IyXe

0 4 # '%ﬁf\—-—’—v—\ i
V
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OTKIOHCHUE TeMTEpaTyphl, ‘C

IIOCTEIIEHHO YMEHbIIIAaeTC . ~1,0 o S
1875 1900 1950 2000
CKUT'aHHE TOIIVINBA COIIPOBOXKAAETCA [oan:
BbIJIeJIEHEM B aTMOCeEpPY ’ :
AMEHEHHE CpeAHEerA0DaALHON TEMNEPATYPLI NPU3EMHOIO
YI‘JIGKI/ICJIOI‘O raaa. BO3AyXa. Hox‘amuu OTKAOHEHWUA OT cp‘e‘\tze‘ﬁ Tmp\nepaTypu

3a 1950 il e
IIPU COKUTAHWU yIJIs U HedTU W AR

aTMoc@epa 3arpsA3HAeTcs a30THBIMU
1 CEPHBIMHU COEIMHEHUSIMU,
BPEIHBIMHU JIJI1 3/I0POBbS YEJIOBEKA.

ABTOMOOUJIBLHEBIE NBUTATEIN
€3KeroJHO BhIOpaChIBAIOT B
atMocdepy IBa-TPHU TOHH CBHUHIIA.



TemmoBbIe ABUraTeJ il U OXpaHa
OKPpYy:Kalolien cpeabl

OauH U3 IIyTel yMEeHbIIIEHUA ITyTen 3arpa3HeHuA
OKpY»KaloIllel Cpeibl- MCIIOJIb30BaHUEM B AaBTOMOOMIISX
BMECTO KapOIopaTOPHBIX OEH3UHOBHIX JIBUTATEIEN AU3€EJIeH, B
TOILIUBO KOTOPBIX HE J00ABIAIOT COeAMHEHNS CBUHIIA.

[lepcieKTUBHBIMU ABJSIOTCA pa3paboTKU aBTOMOOWIIEH, B
KOTOPBIX BMECTO O€H3MHOBBIX ABUTATEJIEN TPUMEHIIOTCS
3JIEKTPOABUTATE]IN WJIH JBUTAaTEIN, NCIOJIb3YIOIIIE B
KauyecTBe TOILINBA BOJXOPO/I.

CoryiacHO 3aKOHAM TEPMOJIMHAMHUKY IPOU3BOCTBO
3JIEKTPUYECKON U MEXAaHUUYECKOH SHEPTUU B IIPUHITUIIE HE MOKET
OBITH OCYIIIECTBJIEHO O€3 0TBO/A B OKPYKAIOIIYIO CPELY
3HAYUTEJbHBIX KOJIUYECTB TEIJIOTHI. ITO HE MOXKET HE IIPUBOIUTD
K IIOCTENIEHHOMY IMOBBIIIEHUIO CPEJTHEN TEMIIEPATyPhl HA 3eMJIE.
OzHO 13 HAIIpaBJIEHNH, CBA3aHHOE C OXPAaHOU OKPYKaloIllen
Cpezibl, 3TO yBeJanueHue 3(PPEeKTUBHOCTU UCIIO/Ib30BaHUA
sHepruu, 6opp0a 3a e€ IKOHOMHUIO.






(ET'9 2001 71.) A9. I'a3 B cocyae c:kajil, COBEpUINB
paoory 25 /I:k. BHyrpeHHAA S5HepruAa raza npu
3TOM yBeJauumjaach Ha 30 /Ixk. CiienoBarejabHO

ras oJIy4ymi U3BHEe KOJIUYECTBO TEIUIOTEI, paBHOE 5 J[xX
ras [moJIiy4yma U3BHE KOJIUYECTBO TEIUIOTEI, paBHOE 55 [k
ra3 OTJaJI OKPY:KaKIIen cpejie KOJTMYECTBO TEIJIOTHI,
paBHOe 5 Ik

ra3 OTJaJI OKPY:KaKIen cpejie KOJTMYeCTBO TEIJIOTHI,

paBHoOe 55 Ik

Q=30-25= 3Txnc



(ET9 2001 r.) A11. B TermjioBoM ABUTaTeJIe ras
nmoJIyuamJ 300 /I:x TenJia u coBepuinj paoory 36
k. Kak n3aMeHnJ1ach BHyTPEHHAA JHEPIrua rasa?

1. yMeHbIIInIach Ha 264 /1K
2. yMeHbIlInJIach Ha 336 Ik
3. yBeJuumwiach Ha 264 Ik
4. yBeauduiach Ha 336 JIx




(ET'9 2001 7r1.) A13. B pe3yabTaTe HEKOTOPOIO IIpoiiecca
ras rnepeiies u3 COCTOAHUA 1 B cocTosaHue 2. Kakyio
padoTy COBEPIINJIN IPU 3TOM HAJ{ Ta30M?

5
[1a
p1f

410° [T:x

S W R

A=8=(6-4)(4-2)-10° = 4-10° /ixc




(EI'D 2001 1.) A14. ®apdopoByIO CTATYy3TKy Maccou 0,2
KT 002KHMTaJIU IpU TeMmueparype 1500 K u BpicTaBuIN
Ha CTO0JI, I/Ie OHA OCThLJIa 40 TeMmueparypsl 300 K.
Kaxoe Ko/im4ecTBO TeIlIa BbIJIe/INJIA CTAaTydTKA IIPH
OCTBhIBAHUU?

2,610° JIx
. 3,310° JIx
. 6,6'10% Ik
2.6'10% /1K

1.
2
3
4.




(EI'9 2002 1., /lem0) A10. BHyTpeHHAA 3Heprusa
THpU YBEJINUYHNBAETCA, €CJIU

TUPIO MMOAHATH HAa 2 M

TUpIo HarpeThb Ha 2°C

YBEJIMYUTH CKOPOCTh TUPH HA 2 M/C
II0ABECUTH TUPIO HA IIPYKHUHE, KOTOpasd
pPaCTAHETCS HA 2 CM

i A

—



(EI'9 2002 1., [lemo) A11. TermsioBou ABUTaATEIb 34
IUKJI IIOJIy4YaeT OT HarpeBareJisad KOJINYeCTBO TEeILIOThI,
paBHoOe 3 K/I:k 1 oTAaeT X0J0AWIBbHUKY KOJITUYECTBO
TEeILIOThI, paBHOE 2,4 k/[:k. KII/I ABurarejisa paBeH

20%
25%
. 80%
120%

1.
2,
3

4.




(EI'9D 2002r., [lemo) A14. Temneparypa
KPHUCTA/IJIMYECKOTO TeJjia MPU IJIABJI€EHUU He
n3MeHaercsa. BHyrpeHHsAa Heprua Bellecrsa IIpu
IJIaBJI€HUU

. YBeJIMuuBaeTCs

He uszmensiercsa

YMeHbI11aeTcAd

Mo:2KeT yBeJIMUUBAThCA WU YMEHBIIATHCA B
3aBUCUMOCTHU OT KPUCTAJLINUYECKOMN

S

CTPYKTYPHbI TeJjla




(EI'9 2002 1., [lemo0) A29. Pabora rasza 3a
TEepMOJMHAMHNYECKUH ITUKJ 1-2-3-4 paBHA

P,[xIla
1. 100 k/Ix ,
2. 200 K,Z[)K 200 .............................................................................
3. 300 k/Ixk
4. 400 K,Z‘H{ 100 .................................... 4 3 .......................................




(EI'D 2003 r., KIM) A11. IIpu oxJyia:kaeHUU TBEPAOTO
TeJia Maccou m TeMIeparypa Tejia moHusujaach Ha AT.
I1lo xaxkol U3 TPUBOAUMBIX HH:KE (POPMYJI CaeayeT
PacCCUYUTHIBATh KOJIMYECTBO OTJAaHHOHN TE€JIOM TEILIOThI
Q? ¢ — yaeabHasa TEIVIOEMKOCTDb BellleCTBa.

- -

AT :
m 3 c-m 2 m
C AT c-AT

1) cm-AT 2)




(ET'9 2003 r., KNIM) A12. BHYTpeHHAA SHEPTUs
HAeaJTbHOI0 ra3a Py ero oxXJaskaeHuu

1. YBEJIMUYNBAETCS

2. YMEHbIIIAeTCs

3. YBEJIMUMBAETCS UJIM YMEHbIIIAeTCA B
3aBUCUMOCTU OT U3BMEHEHUA 00beMa

4. He U3MeHgeTcs

\



(ET'9 2003 1., nemo) A27. TenmsroBasa mamuHa ¢ KII/I 40
% moJiyyaer 3a IUKJI OT HarpesareJda 100 /I:x. Kakoe
KOJINYECTBO TEIJIOTHhI MallIMHA OTJAaeT 3a ITUKJI
XOJIOAWJIbHUKY?

1. 40 JIx
2. 60 /Ix
3. 100 Ik
4. 160 JIx




(EI'D 2004 r., nemo) A8. Termionepenaua Bcerga
IPOMCXOJUT OT TeJia C

1. OOJIBIIIMM 3aIacoM KOJIMUECTBA TEILJIOTHI K TEJIY C
MEHBIIINM 3aIl1acOM KOJIHNUYECTBA TEILIOTHI
2. 0OOJIbIIIEN TEILJIOEMKOCTBIO K TEJIY C MEHBIIIEH

TEIJIOEMKOCTBIO

3. OoJiblilel TeMIlepaTypou K TeJIy C MeHbIleln
TEMIIEPaTypOHr

4. OOJIbIIEN TEILJIOIIPOBOAHOCTHIO K TE€JIY C MEHBIIIEN
TEILJIOITPOBOIHOCTHIO

\



(ET'9 2004 1., ieMo0) A9. B kakoM 13 MpoIeccosB
nepexoaa uJaeajJbHOro ra3a u3 COCTOAHUA 1 B

COCTOSAHME 2, U300paKeHHOM Ha pV-auarpamme (cm.
PHCYHOK), Ta3 COBepIIaeT HANOOJIBIIIYIO padoTy?

p4

A
>
B
e
0 V

1. A
2. b
3. B
4. BO BCeX TpexX mpolileccax ra3 copepuiaer

QKOBYIO pa0dOTy



(EI'9 2005 1., IEMO) A9 IIpu HarpeBaHUMU
TEKCTOJIUTOBOMU INIACTUHKHU Maccou 0,2 Kr ot 30° C
10 90° C moTpeboBasoch 3arpatuth 18 k/l:x sHeprum.
CiaemxoBare/IbHO, yAeJbHasA TEMJIOEMKOCTh TEKCTOJINTA

paBHa

. 0,75 k/Ix/(kr- K)
. 1 xJxx/(xr- K)

. 1,5 k/Ixx/(kr- K)

. 3 k/Ix/(kr- K)

A WN -

\



(EI'9 2005 1., IEMO) A10 B repmeTuuyHO
3aKPbITOM COCYy/JI€ HAXOAUTCA OJJHOATOMHBIM
naeaJabHbIl ra3. Kak naMmeHuTcsa BHyTpEeHHAA
AHEPrusd ra3a npm NOHM:KEeHUHU ero TeMiepaTryphbl?

1. YBEJIMYUTCS UJIN YMEHBIIUTCS B 3aBUCUMOCTH OT
IaBJIEHHS Ta3a B COCY/IE

. YMEHBIIUTCS IIPH JIFOOBIX YCIOBUIX

. YBEJIMUUTCA IIPU JIIOOBIX YCIIOBUSX

. He U3MEeHUTCS

N

~ W




2005 r. A10 (KMIM). Ot kaxux
MAKPOCKOIINYECKHUX IIapaMeTPOB 3aBUCUT
BHYTPEHHAA JHEPru-a reJa?

1. oT TeMnepaTypsl 1 0ObeMa Teja
2. OT TEMIIEPATYPhl U CKOPOCTH JIBUKECHUS TEIA
3. OT TEMIIEpATYPHI TEJIA U PACCTOSHUSA OT TENA 10

IMOBEPXHOCTH 3eMITA
4. TOTBKO OT TEMIIEPATyPHI TeIa




2005 r. A11 (KFM). IIpu nepegadye TBEPAOMY
TEeJIy MacCcoOr M KOJIMYeCTBa TeJI0ThI ()
TeMIeparypa reJa nossicriiach Ha AT. Kakoe us
NMpUBEJAEHHbBIX HUKe BhIPpa:keHUH onpeaesisaer
YAEJAbHYIO TEIVIOEMKOCTDh BellecTrBa 3TOoro reJja?




(EI'D 2005 1., IEMO) A12 MaxcumaabHbIN KII/]
TEIJIOBOH MAaIIMHBI ¢ TEMIIEpaTypoll HarpeBareJis
227° C 1 TeMIeparypou xoJoaujabHuKa 27° C paBeH

1. 100 %
2. 88 %
3. 60 %
4. 40 %




2005 . A12 (KMMM). TemioBas MalIiHa 3a UK
pa0oThI MOJIydaeT OT HarpeBaTeJda 100 /I:k u oTaaer
X0JM0AMIbHUKY 40 /. UYemy paBen KII/I TermioBou

MAaIIIMHbBI?

1) 60%  2) 40%  3) 29% 4 43%




(EI'D 2006 r., IEMO) A12. Ha pucyHke nIpuBeaeH
rpacduK 3aBUCHUMOCTH O00beMa UAeaJIbHOTO
OJHOATOMHOI'O Ta3a OT JaBJE€HHA B IIpoliecce 1 — 2,
BHyTpeHHAA 3HepruAa ra3a Inpu 3TOM yBeJINYJIach Ha
300 k/I:x. KoJamuecTBO TENMJI0ThI, COOOIIIEHHOE ra3y B
3TOM IIpoIecce, pAaBHO

v, M|
0 k/I:x | I, N
100 K/I:k : g
200 K/IK
500 K/]x
1 | - -
| >




(EI'9 2006 1., IEMO) A13. TemioBaa mamuHa ¢ KII/{
60% 3a IMUKJI padOThI IOJyUaeT OT HAarpeBaTeJis
KOJINYECTBO TEeILIOThI, paBHOe 100 /I:x. Kakyro
IMOJIE3HYIO pa0O0Ty MallIlHA COBepIIIaeT 3a IUKJI?

. 40 dx
>, 60 Ik
5. 100 Ik

4. 160 Ik




(ET9 2007 ., IEMO) A11. BHyTpEeHHAA HEPrua ra3a
B 3allassHHOM HEC:KHMAaEeMOM COCYy/l€ ONpeae/AeTCA
IrJIaBHBIM O0Opa3oM

ABHUKEHHNEM COCYy/Jdad C I'a30M
Xd0OTUYECKHUM ABHUKEHNEM MOJICKYJI I'a3ad

B3aMMO/JENCTBUEM MOJIEKYJI ra3a C
3emiien

,Z[GﬁCTBHGM BHCIIIHHNX CHJI Ha COCY C I'a3OM




(EI'9 2007 1., IEMO) A14. Ha nuarpamme (cm.
PHCYHOK) IIOKa3aH Ipoliecc UBMEeHEHUA COCTOSHUA
NaeaJbHOI'O OJHOATOMHOTIO rasa. I'asz ormaer 50 x/1:x
TEII0OThI. Pa0oTa BHEUTHUX CIUJI paBHA




(EI'9 2008 r., ITEMO) A14. OgHOAaTOMHBIN
HNIEeATbHBIN I'a3 B KOJIMYECTBE 4 MOJIEH IMOIVIOIA€eT
KOJIMYECTBO TEeILIOThI 2 K/1:k. IIpu sTOM TeMmmeparypa
rasa nospimaerca Ha 20 K. Pabora, coBepimaemas
ra3oM B 3TOM IIpoOIlecce, paBHa

1
2
3. L5KIx
4




(ET'9 2008 1., IEMO) A15. TerioBasa MallimHa UMeeET
KII/I 25%. CpeaHass MOIIIHOCTSD IIepeJavyn TEeIIOThI
XOJIOAUJIBHUKY B X0/I€ €e pa0doThI cocTaBaAaAeT 3 KBT.
Kakoe K0JIHU4eCcTBO TEIMJIOTHI ITOJyYaeT padouee TeJa0
MAaIllIMHBbI OT HArpeBarTeJida 3a 10 c¢?

0,4 Jx
40 J1x
400 Ik
40 k/1:x

1.
2,
3.
4.




(ET'3 2009 r., IEMO) A10. Kakyio pa0boTy coBepuiaer
ra3 mpu rnepexoje u3 COCTOSIHUA 1 B
cocrossiHue 3 (CM. pUCYHOK)?




(ET'3 2009 r., IEMO) A11. B T€eIJIOBOM MaIllIiHE
TeMIlepaTrypa HarpeBareJjsa 600 K,
TeMIlepaTrypa XoJI0AnJIbHUKAa Ha 200 K
MeEHbIIIe, UeM y HarpeBaTteJisga. MakCuMaJbHO
Bo3MO:kHbIN KII/I mammabl paBeH

2
2 i
) 3

29
p—
| —
29| =

| v

Y




(EI'9 2010 1., IEMO) A10. IIpu kakom u3
nepeuyncjaeHHbIX HHUKE IMPOIECCOB OCTaeTCA
HEN3MEHHOU BHYTPEHHAA Y HEPTUA 1 MOJIb
NaeaJIbHOro rasa?

IIPU N300apHOM CKaTUU

IIpU a/inabaTHOM C3KATUU

IIpU a/inabaTHOM pacHIuPEHUHU

IIPU U30TEPMHUUYECKOM PacCIIupPEHNN

B WD




(EI'9 2010 1., JIEMO) A11. Kakyio padoTy
coBepIIIaeT ras npu nepexojie u3 COCTOAHUA 1 B
cocroaHue 3 (CM. pUCYHOK)?

p, 10° Ila
A
1. 10 k/I:x 3 -
2. 20 k/lx 5 -
3. 30k/lx -
4. 40 k/lx g . |
+ 4 -
0 0,1 02 N




(ET'9 2010 1., /IEMO) A12. Temneparypa
HarpesBarTeJis HAeaJbHOr0o TEIVIOBOrO JBUraTe i
Kapno 227 °C, a remneparypa Xo/JI0AWIbHUKA 27
O°C. Pabouee TeJIO ABUTraTE IS COBEPUIAET 3a ITUKJI
paooTy, paBHYIO 10 K/I:k. Kakoe KosinuecTBO
TEIJIOTHI MOJIydaeT pabdouee TeJI0 OT HarpeBaTe i

3a OAMH IIUKJI?

2,5 J1:x
11,35 [k
11,35 k/x
25 K/

1.
2,
3.
4.




bepkos, A.B. u zp. Camoe noJiHOe 13;
yuebHOe mocoOue /11 BBIITYCKHUKOE

KacpsiHOB, B.A. ®usmka, 11 knace [Teker]: yuel

pucyHok]/http://ru.wikipedia.org/wiki/%D0%9C

Msxuiues, I'.fI. u ap. Pusnka. 11 Kjuace
00111e00pa30BaTEIHHBIX IIKO,

Cwibl B MexaHuke/ =
TemioBoe paBHOBecue. Temiieparypa. KosimdecTBo TeIioTh

http://wiki.iteach.ru/index.php/%D0%A2%D0%B5%D0%BF%L
%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D02%B5%D0%BB
BD%D1%8B%Do0%B9_2%D0%BF%D1%80%D0%BE%D0%B5%Do

%B8_%Do0%B8_%Do%BE%D1i %85%51 %80%D0%B02%D02%BD2%D0%Bo
B6%D02%B0%D1%8E%D12%89%D02%B5%D0%B9

Tpu 3akona Hetorona / =

DeziepasibHBIT HHCTUTYT [€/JATOTUYECKUX H3MePeHui. KOHTPO/IbHbIE H3MePUTEIBHbIE
//[DnexTpoHHbIH pecypel// i




