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[lepBbIv 3aKOH TepmoauHaMMKu
B M3onpoleccax |

®dusuka 10 knacc




Lenu:

1.

PackpbiTb dunsnyeckoe cogepxaHme nepBOro 3akoHa
TepMoauHaAMMKN MPU PaCCMOTPEHUU KOHKPETHbIX
n3npoueccoB , NPOAOIMKUTL (popMUpOBaHUE YMEHUN
onucbiBaThb TensoBble npoueccbl hU3n4ecKUMmn BesiIM4HMHaMum
U 3aKOHaMu, BBeCTU NOoHATUE 00 agnadbaTHOM npouecce;

NMpoponxutb chopmupoBaHne ymeHUU yctaHaBrmuBaTb
3aKOHOMEpPHOCTU, aHaNM3npoBaTb U3yYaeMbIin maTepuan u
Aenartb BbIBOAbI, TNPUMEHATb 3HAHUA B KOHKPETHbIX
cuTyauusx;

AKTUBM3NpOBaTb NO3HAaBaTeNbHbIN UHTEpPEC yYaluxcs K
npeamery.




dPpoHMasnbHbIU ONpPOC

JaTb opMynnpoBKY NepBOro sakoHa TepMoanHaAMUKMU.

UTo BbipaxaeT AaHHbIN 3aKOH? Kakne BefiniuHbI CBA3bIBaeT
AaHHbIN 3aKOH?

Kak Hantu nameHeHme BHyTpeHHen aHeprun?Kak sanucoiBaeTcs
AaHHbIN 3aKOH?

Kak paccuutatb paboty rasa?
MbI roBopuM, 4YTO cuctema obragaet BHYTPeHHEeN 3Heprmeun, Ho
no4vyemy Heslb3f CKa3aTb, YTO OHAa ObnagaeT 3anacom

onpeaeneHHoro KonuM4yecTsa TensnoTbl UNu paboTbi?

B KakoMm cny4yae uameHeHue BHYTPEHHEN 3HEpPrum oTpuuaTtenbHO?




? N3oTepmMmUUyeckoe paclumpeHue
-

S T=const T,=T, = AT=0
V1= 1 2
® | m=const r=ri

V,<V,= AV >0
AU=0
A>0
A<O

AU =0
Q=A’




MepBbi 3aKOH TepMOAUHAMUKU AN U30NPOLLeCCOB

Bbi1800:

[Npn usomepmuyeckomMm pacwupeHuu Bce nepegaHHoe
CUCTEMe KOJSIMYECTBO TEeNNOThbl MOET TONMbLKO Ha
coBepLUeHne 3TON CUCTEMOU MEeXaHUYeCKOUN paboThbl.

Q=A°




T,=T, = AT=0

V,<V, = AV <0

AU =0
A<O0
A>0

A+Q =0

AU=0




MepBbIA 3aKOH TEpMOAUHAMUKU AN U30NPOLLeCCOB

Bbi1800:

BHYTpeHHAA 3Heprus cuUcTemMbl, U30mepMUYeCKU
c)XumMmaruweucsi nog AecTBUEeM BHELUHUX CUn, He
U3MEeHSIeTCA 3a CYET BblaeneHns 3Tou CUCTEeMOM
TensnoThbl B OKPYXaroLlyro cpeny.

Q+A=0




N3obapHoe HarpeBaHue (pacluupeHue)
T,>T, =AT>0

V,>V, = AV >0

AU >0
A'>0
A<O

Q=AU +A’

AU =" R
v 2M T




MepBbIA 3aKOH TEpMOAUHAMUKU AN U30NPOLLeCCOB

Bbi1800:

Mpu uzobapHom HazpesaHuUuU (pacwupeHuu)
nepegaHHoe CUCTEeMe KONIM4YeCTBO TensnoThbl MOET Ha
coBepLUeHne 3TON CUCTEMOU MeXaHUYeCKon paboThl
N Ha yBeJfInYeHne BHYTPEHHEeN 3Heprum CUCTeMbI.

Q=AU +A’




N3obapHoe oxnaxaeHue (cxaTtue)
T,>T, = AT<0

V,<V, = AV <0

AU >0
A'<0
A>0

AU =A + Q




MepBbi 3aKOH TepMOAUHAMUKU AN U30NPOLLeCCOB

Bbi1800:

BHYTpeHHAA 3Heprusa cucremol, uzobapHo
cKumarouleucss noa oecTtBueM BHELWHUX CuUn,
YMEeHbLUaeTCs 3a CYET BblAeJIeHUs 3TOUM CUCTEMOU
TennoThbl B OKPYXaroLlyro cpeny.

AU =A +Q

A =" p A
v 2M T




N3o0xopHoOe HarpeBaHue
T,>T, =AT>0

V,=V, = AV =0

AU >0
A'=0
A=0

Q =AU

AU =L g
2M T




MepBbIl 3aKOH TEPMOAUHAMUKMU OISl U30OMPOLIECCOB

Bbi1800:

[Mpn uzoxopHOM Haz2peesaHuUU BCe nepepaHHoOe
cCUCTeMe KOJNIM4YeCcTBO TensoTbl UOET TONMbKO Ha
yBerinyeHne BHYTPEeHHEeN 3Heprum CUCTeMbil.

AU =Q

AU =-"r A
v 2M T




N3oxopHOe oxnaxaeHue
T,<T, = AT<0

T|=p]|

V,=V, = AV =0

AU<O0




MepBbi 3aKOH TepMOAWHAMUKU AN U30NPOLLeCCOB

Bbi1800:

BHYTpeHHAA 3Heprus CUCTemMbl, U30XOPHO
oxsiakOaroujelcsi CACTeMbl YMEHbLUAEeTCA TOSNbKO
3a cYeT BblaerieHus 3Tou CUCTeMOM TensnoThbl B

OKpYXaloLLyo cpeay.

Q=AU

AU =" p A
2M T




Ha saiBneHuun pa3orpeBa rasa npu ero aguabaTtuyeckomMm cxxatum
OCHOBaHO fiBfIeHUe NHeBMaTU4YeCKOro orHnBa, KOTopoe HaxoauT
npuMeHeHue B An3ensx, rae BocnnamMmeHeHue roprovyen cmecu
OCyLUeCTBIIAAeTCA NYTEM aanabaTUYeCKOro cxaTus.




AgunabaTunyeckoe Xxe oxnaxaeHue rasoB NIeXUT B
OCHOBeE npoLuecca UX CXUKEHUS.




1 maa 1895 r. au3enbHbLIN ABUratens Pyaonbda OQusena BnepBble
HenpepbIBHO nNpopabdoTan B TedyeHne 30 MUHYT.

B ausenbHbIX ABUraTensix orTCyTcTBYyeT CUCTeMa 3aXXUraHus.
B umnuHap 3acacbiBaeTcsa aTMocdepHbIN BO3AyX, a K KOHLY TaKTa
CXXaTusi ¢ NOMoLLbI0 POPCYHKN BNPbLICKMBAETCSH XKuaKkoe TonsmBo.
K aTOMy MOMeHTYy TeMmnepaTypa Bo3Zyxa Tak Befiuka, YTo roproyee
BOCIMJIaMeHseTcs.




Boripoc

O6bACHUTEe npouecchl, Npoucxoasiive B Moaenu aBurartens,
N300paXEHHOro Ha PUCYHKe.
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AnnabaTHoe pacwmpeHue (oxnaxpeHue)

const

V1=

T,<T, = AT<0

V,>V, = AV >0

AU<O0
A <0
A'>0

A'=-AU

AU =" g A
2M T




MepBbi 3aKOH TepMOAWHAMUKU AN U30NPOLLeCCOB

Bbi1800:

Npn adubamHom pacwupeHuu cucrtema
coBepLUaeT MeXaHN4YeCKyro paboTy TONbKO 3a CYeT
YMEHbLUEeHUA BHYTPEHHHEN 3Heprum cucTemMsoil.

A'=-AU

AU =" g A
2M T




T,>T, =AT>0

V,<V, = AV <0

AU >0
A>0
A'<(

AU = A

AU=""rA
2M T




MepBbIl 3aKOH TePMOAUHAMUKMU OIS U30MPOLLEeCCOB

Bbi1800:

BHyTpeHHAA 3Heprua aduabamHo cxumarouweucs
CUCTEeMbI YBEJIMYMBaEeTCA TONbKO 3a CYET paboThl
BHELUHUX CUJI.

AU = A

AU =" p A
2M T

:cuzs:piz{> Monenb agunabaTtHoro npotecca




~ 3akpenneHune u3y4yeHHOro matepuana

g

3adaya (ycmHo)

Ucnonb3ys ypaBHeHUe NepBOro 3akoHa TepMoOANHAMUKM,
sanuwunTte doopmMmyny Ansi pac4yeTta BHYTPEHHEN 3Hepruu B
KaXkgoM crny4ae

Omeemni:

A U=A+Q




. 3akpenneHue N3y4YeHHOro marepuana
i
3adayu (y docku)

1. Tlpu nsorepmmyecKkom paciMpeHumn ras coBepLUuns

paboTty, paBHyto 50 [1x. Kakoe konn4yecTtBo cooOLLeHO
Teny?

Omeem: 50 Ox.

2. [Npu n3obapHOM HarpeBaHUN OOBLEM renus
yBenu4yuncsa B 3 pa3a. Kakyro paboTty coBepwiun ras?
Kakoe Konn4yecTBo TennoTbl emy nepenaHo? Macca
renusa 12 r, HayanbHasi Temneparypa -123 °C.

Omeem: 7 5 k[x; 18,7 k[X.




Pedpriecusi (kapmouka ¢ mabnuuell y kaxd020 y4eHuUKa)

OueHuTe cerogHsawHum ypok: 0 — Het, 1 — pa.

BOINPOC OLIEHKA

Bam ObIN10 MHTEpPeCHO Ha ypoke?

Bbl y3Hanu 4ro-to HoBoe?

Bbl pacwumpnnu cBou 3HaHUS

Bbin nn goctyneH usy4yaswmmnca marepuvan?

Bam ObIN10 BCE NOHATHO Ha YpPOKe

Bbl cMornu nokasatb CBOM 3HaHUA Ha ypoKe?

KonunyectBo 6annos

,CI/3 . (Mo omdenbHOMY nnaHy y4Yumedsisl)

NoarotoBuTb coobLEeHNA 06 agnabaTHOM npouecce U 3BYyKe,
UCNonb3ya MaTepuan MHTepHeT-pecypca:
http://umnik.rikt.ru/fizika/merkuleva/merkuleva.html




ABTOp: yuntenb ¢pnsuku n uHpopmatnkm AnekcaHgposa 3.B.,
MOY COLL Ne5 n.Me4yeHra, MypmaHckas oobn., 2009 r.

Cnacmnb6o 3a BHUMaHue!

—

_’!.
Ucnonb3oBaHHbIe pecypChbl:

http://umnik.rikt.ru/fizika/merkuleva/merkuleva.htm
http://www.polarcom.ru/~vvtsv/s_doc11c.htmll
http://www.aquatrace.ru/product/am-71413/




