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BHYTpeHHAs 3JHEPrHA COCDEJOTOYEHA «BHYTPHU» BellfeCTBa M
CKJIAILIBAETCA M3 IOTEHIIHANbHON YSHEPrHM BIaUMOAEHCTBYIOOIHUX
MOJIeKyJ (MJIM ATOMOB) M KMHETHYECKON 3HEPIruu UX ABHUIKEHMSI:

U= ZE,!O + ZEPO s

r,ne'z E (v) — KHHeTHYeCKad SHePIud MOJEKyJ (aTomoOB), KOTO-

pasa 3aBHUCHT OT CKOPOCTHU HUX NBUKECHHUI. OHa u3MeHAeTCA TOJBLKO




[image: image2.png]IpyM M3MEHEeHHH TeMIlepaTyphl. B Iponecce arperaTHHIX NepPeXOL0OB
KMHETHYECKAA SHEePrus MOJEKYJ OCTAETCH HEeHM3MEHHOM;

E Epo(r) — HOTEeHIIHMAJIbHaA 3Heprud MOJIeKyJl, KOTopasa 3aBM-

CHT OT HPOMEXYTKOB MeXAY MoJexkyjaamMu. OHa W3MEHAeTCA IIpU
M3MeHeHHH Temneparypsl u obnéma. Hanpumep, B mpomecce arpe-
raTHLIX II€PEeXON0B M3MeHAeTCA HMEHHO IOoTeHHHAJIbHAA SHEpPrus
MOJIEK YL,

Cnoco6s1 n3MeHeHHA BHYTPEHHEH 3Hepruu:
1) coeepmrenue paGoTsl (3a cUeT TPEeHUA WJIN YAADOB);
2) Temomepenaua (IpuBeleHHe B CONPUKOCHOBEHMe ¢ Ooyiee Xo-

JIOOHBIM MY GoJiee HArpeThIM TEJIOM).

Buasl Tenjouepegauy: TeJIONMPOBOAHOCTH, KOHBEKHIHUA, U3IJIY-
yeHue.

TenxonposogaOCTh. IIpM TEIJONIPOBOAHOCTH NPOMCXOAHUT IIO-
CTeNeHHOe yBeJWYeHUe CKOPOCTH [BHIKEHUA MOJEKYJ. JTO BO3-
MOKHO TOJBKO GJarofaps MeXXMOJeKyJIApHOMY B3aHMOJEHCTBUIO,
[I03TOMY TEILUIONIPOBOLHOCTH B TBEDALIX TeJaX HPOHCXOIUT OBICTDee,
YyeM B KHAKOCTHAX. B rasax oma ocymiecTBisgeTcs elné MelJieHHee.
1A coxpaHeHUs Tenyia HCIOJL3YIOT MODHCTHIEe MaTepHualbl, B KO-
TOPBIX MHOr0O BO3Ayxa. Bosmyx — 3TO cmech rasoB, II03TOMY OH
ILJIOXO IIPOBOAUT TEILIO.

B BakyyMe TeILIONDPOBOSHOCTH HEBO3MOXKHA.,

Kousexnusa. IIpy KOHBeKIIMH TEIJIbIE CJOU MKHUIAKOCTH HJIM rasa
NOSJHUMAIOTCA, a XOJIOLHBle onycKawTca. KOHBeKIUA OCyImecTBIA-
eTcd B KUJAKOCTAX ¥ ra3ax.

B TBepabIX TeNax M B BAKYyMe€ KOHBEKIIAA HEBO3IMOMKHA.

ITpumenenue roneexyuu. HarpeBarenu ciaefyeT pacHoJaraTth
BHU3Y, & OXJIAKAAIOIIYe Tela BBEDXY.

Hanyuenue. Bce Harpersie Tena usiydaroT sHepruioo. dem Goian-
Ille HATDETO TeJIO, TeM CHJbHee u3jgydeHue. Termionepefaua 3a cuer
W3JIy4eHUA BO3MOMKHA B JIIO00# cpefie, B TOM 4McJe ¥ B BaKyyMe.

Ceaoiicmea usayyenus. TeMmHBIE NOBEPXHOCTH XOPOIIO IOIJIO-
AT W3Jy4eHue, HO OBICTDPO OTHAIOT 3HEPIHI0 IPHU OXJasKJeHWUH.
3epKajpbHbIE ¥ CBeTJIbIe IIOBEPXHOCTH OTPAXKAIOT M3JIydeHHe M MeJ-
JIEHHO OCTBIBAIOT.

Komuueerso Tenaorel § ([I)x)— dmusnueckas BeJHMYUHA, KOTO-
pas IOKaskIBaeT, Ha CKOJBLKO HM3MEHAETCA BHYTPEHHAA 3HEPrus
BeIecTBa B IIpoHecce Temionepegaum: @ = +AU .

Ecnu BHyTDeHHAA 3HeprudA BEIOecTBa YBeJIUUUBAETCA, TO Q> 0.
9TO MPOUCXOAUT IIPU HAT'PEeBAHWY, ILIABJICHWH N KUIIeHUHU.

Ecniu BHyTpeHHAs sHeprusa yMeHbHliaeTcd, To @ < 0. 9to mpo-
HMCXOIHUT NDH OXJIAXKJeHUH, OTBEeDACBAHNN U KOHJEHCAIVHN,
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[image: image4.png]HarpesaHnue u oxJaxkaenue BemecTBa: Q =cm(f, —t),
rae(t, -t )(°C, K) — usmeneHue Ttemneparypsl Beiiiectsa; t, (°C,
K) — nauansuas temneparypa Bemectsa; f (°C, K) — KOHETYHAS TeM-
mepatypa BeljectBa; m (Kr) — wmacca BeillectBa; ¢ ([x/(xr - K) —
yIenbHAA TEIIOEMKOCTh BEILECTBA IIOKA3BIBAET, KAKOe KOJHUYECTBO
TEIJIOTH] HeOGXOAUMO 3aTPATHTH, UYTOOLI HarpeTh 1 Kr JAHHOTO Beille-
crBa Ha 1 K (uwu ma 1 °C).

Takoe e KOJUYECTBO TEILJIOTHl BLIAEIUTCHA MPH OXJaMKAeHun 1
Kr sroro BemjectBa Ha 1 K: @ = CAT,
rae C = em (x/K) — TennoéMKOCTDb BeillecTBa,

Q= c_“vAT ,

e ¢ (Hox/(Mons - K)) — MonsApHas TeIIOEMKOCTS.

Y vAT
Cropanue Tonnuea: @ = qm,

roe g ([I»x/Kr) — ynenbHas TENJOTa CIOPAHWA TOIJIMBA, NMOKA3bI-

BAMOIIafA, KAKOE KOJMYECTBO TEIIOTHl BHIAEJNSIETCS DU IOJHOM

cropasny 1 Kr JaHHOI'O BHZA TOILIMBA,

Q= q.V,

e gy (,H}R/Ms) — TENJOTa CropaHus rasa, IIOKas3bIBAKIIafd, KaKoe
KOJHUYECTBO TEILJIOTHl BLIAEJIMTCA IPH MOJHOM cropaHuu 1 M faH-
HOro rasa.




[image: image5.png]Paboma udeanbHoz20 2a3a

Ecnu ras, Haxogamuiicsa Mof MOPIIHEM, HATPETh, TO, PACIIMP-
sICb, OH MOAHUMET MOPIIeHb, T.€. COBEPIINT MeXaHUuUecKyio paboTy.

H3sob6apnoe pacwupenue zasa: : oA Frr

A =Fscosa; F=pS; pZr
s=h,—-h; cosa=1, FMs;

=p(V,-V))=pAV >0. 1Q.

Hsobapnoe cucamue zasa: A'= p(V, -V,) = pAV <0.
H3sobaproe nazpesanue zasa:

1) A'=vRAT;

2) A'=vR(T,-T);

3) A" = RAT,
M

T'az HaxomgMTCA HOJ MACCUBHBIM MODIIHEM ¥ MEAJIEHHO DaclIu-
paerce: o

g .
A= ( + ——j AV .
pBTM S
H3oxopuutii npouecc: AV =0, A'=0.
T'eomeTpyueckuii cMbica paGoTsl B TepMoausamuke. B Tepmo-

AUHAMUKE [JIA HAXOXJIeHHA paboThi MOMCHO BEIUMCIMTHL ILIOIIAAL
¢uryps! nox rpadpuxom B ocax (p,V).

BHympenHsasa 3Hepaus udeannHO20 2a3a

BryrpenHsia 3HeprusA HHeaJLHOr0 rasa IpeacraBiser coboii
CYMMY TOJBKO KUHETHUECKON 3Heprum BCeX MOJEeKYJ, a NOTeHIH-
arbpHON 3Hepruell B3aMMOAEHCTBUA MOXKHO IpeHeGpeun:

U=ZE,,0=NEk0=m—N“-lk—T—

LM pp_topr=Lpv,
M 2 2 M 2 2?




[image: image6.png]rae [—creneHb CBOOOARI: i = 3 [Jid OZHOATOMHOTO (MJIN MIeaIbHO-
ro) rasa, i = 5 gnA ABYXaTOMHOro rasa, i = 6 AJasa TpexaToMHOI'O
rasa u GoJblie.

UucaoM cTeneHeidl cBOOOALI MeXaHWYECKOMH CHCTeMEI Ha3LIBAIOT
KOJIMUECTBO HEe3aBHCHMBIX BeJMUYMH, C IMOMOLIHI0 KOTODHIX MOYKET
6BITH 3aJaHO IIOJOMKEHIE CHCTEMBI.




[image: image7.png]HN3veneHune BEyTpeHHEH 3HEPrUy
HAeaJabHOro rasa

O O . .
cHoBHAR dopMyna | \py L M par - EypaT = LvR(r -T)
2 M 2 2

Hsob6aproe pacrim- i i i
AU = EVR(TZ -T)= E(sz -pV) = PV

peHUe -

HsoxopHoe yBeH- i T i Vv i
YeHMe JaBlIeHUA EVR(Tz -T)= E(pz -pV)= EVAP

IIpousBoanHBIH -3 3
npomece 2 VR(T, -T)) = E(Psz -nV)

NMepeoe Hayano mepModuHaMuKu

IIepBoe HauyaJO0 TepMOOMHAMUKM (3aKOH COXpaHEHUS 3HEPTrHH
B TEIUIOBLIX TPOUECCAX): 6HYMPEHHIOW IHEPIUI0 MOICHO USMEHUMDb
dsyma cnocobamu — 3a ciem menJjonepedaiu usu npu coeepuie-
Huu pabomui

tAU = +Q + A’

rge +AU — BHYTpeHHAA 3HEePI'usa yBeJMUHBAETCH,

—AU — BHYTpeHHSAA SHEPrUsA YMeHbIIaeTcd,

+@ — ras HarpeBaioT, rasy nepefarmT KOJUYECTBO TEMJIOTHI,

—@ — ras oxJiaxJgaeTcs, ra3 OTAAeT TeIlJI0 OKDY KaloIei cpexe,

+A' — ras c)KMMaeT BHEIHAA CHUJIA,

—A' — ras pacumpsieTcs, ras copepiiaetr pabory.

3uak mepen paboToii mMoOKasbIBaeT, KAaK HPCIECC COBEPLIeHUsA Dpa-
60THI BJIMAET Ha USMEHEHNE BHYTPEHHE SHepTruM rasa.

Or uero szaBHCAT (PUINYECKHE BEJIWUYHWHBI, BXOASIINE B NMEpBOE
HAYaJ0 TEPMOXUHAMMKH.
HMsMmeHeHre BHYTpeHHe# SHEPIruUyM — OT M3MEHEHUS TeMIeDaTyphI:

AU = ngAT .

KonnduecTBO TEnNOTHL — OT U3MEHEHUA TeMunepaTypel: @ = cmAT.
PaGora rasa — or usMeHeHUd 00béma: A' = pAV .




[image: image8.png]Hepnoe Ha4YaJo0 TePMOAMHAMMKM NJA M30IIPOLeCCOB:

WUsorepmuyecknii (T = const) AU=0,Q=A"

WN3zoxoprniit (V = const)
Usobapuoe pacmiupenue rasa (p = const) AU =@ — pAV

AU = Q - VvRAT

Amnabarasnii (@ = 0) (Mau TEemIo0u30INPO-
BaHHAA CHCTEMa)





[image: image9.emf]
[image: image10.emf]
[image: image11.png]Al.

TennoBoe paBHOBecue. Temyionepegava

B MeTaiiMyeCKOM CTep)<He TelJooOMeH OCYIIecTBISETCS
NPeUMYINeCTBEHHO IIYTEM

1) u3nyyeHUs 3) TenJIOOpOBOAHOCTH
2) KOHBeKU MK 4) uanyyeHUS U KOHBEKIIHH

TensoBoii KOHTAKT JABYX COCYAOB C
rasaMM IIpH Pa3HBIX TeMOEpaTypax 100°C
OCYILIECTBJIAETCH CrocobomM A U cnoco-
6om 6. Ecin remnoobmen BO3MOXKeH

TOJMBKO MeXAy CcocynaMH, TO CpelHAHA 0°C
KUHEeTHYEeCKas SHEPrusi MOJeKyJl B
BEpXHEM cocyje YBeJINdHBaeTCs A

1) TonBKO B ciaydae A

2) Toneko B caydae B

3) B oboux ciygasax

4) HA B ONHOM M3 CJIy4YaeB




[image: image12.png]Adl. Kak cOOTHOCATCA CpeHHME KBaJApPATHYHEIE CKOPOCTH ATOMOB

Ad.

KHICJIOPOAA Uy, ., ¥ BOAOpPOAA U, B CMECH 3THX ra30E B CO-
CTOSAHUM TEMJOBOrO PABHOBECHS, €CJIM OTHOLIeHHe MOJSAp-
HBIX MacC KKCJIOpoja ¥ Bomopoza paBHo 167

l) Urvuen = vaon
2) U, = 16V
Do, =4y
1) Uguen = Z ﬁlao;:

B TemnonzonnpoBaHHOM cOCy/Zile CMEIIIMBAIOT BOAOPOA KOJIM-
wecTBOM BellecTBa 1 MOJb €O cpeiHel KMHETHYECKOH
IHepruei MoJeKyJ 10720 J3 ¥ KHCJIOpOA KOJHYeCTBOM Be-
imecTsa 4 MOJIb CO Cpe/iHell KMHeTHuyecKoil aHeprueil MoJe-
kya 2 10720 Ik, Yemy OyaeT paBHA CpeAHAA KHHETHYE-
CKaf Heprus MOJIEKYJ IocJie CMelUMBaHuA?

1) 1,0 107% Ix

2) 1,2 1072 Ix

3) 1,5 1072 I

1) 1,8 1072 Ix

Ternion3oMnpoBaHHBIN COCYZ pasaesieH TeILIONPOBOAHOM He-
HOBMKHOI NeperopoZikoli Ha 1Be 4acTh: o0’beM MepBoOii uac-
TH cocyaa B 2 pasa Gonpime of’beMa BTOPO tWacTH COCyZA.
B nepBoii 9acTH cocyaa HaAXOAATCA I'eJIMid KOJHMYECTBOM Be-
1[ecTBa 2 MOJb, & BO BTOPOIl — aproH KOJMYEeCTBOM BelLLecT-
Ba 2 Moab. OOpefiesIuTe OTHONIEHHME JABJIEHUSA TeJIUA K HaB-
JIEHHIO APrOHA TOCJIe YCTAHOBJIEHMS TEIJIOBOTO PABHOBECHS.
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[image: image14.png]Pafora B TepMOAMHAMHKE

AY. Copepimue paboTy, MOXXHO M3MEHHMTH BHYTPEHHIOK 3HEp-
U0
1) ToneKO rasa
2) TONBKO KHIKOCTH
3) TOJILKO TBEPAOTO TeJa
4) mwoboro Tesna
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B kaxkoM M3 DIpoOleCCOBR mepexoja uze-
aJbHOrO rasa u3 cocToAHus 1 B cOCTOS-
Hue 2, usobpaskeHHOM Ha p —V — gma-
rpamMmMe (puc.), ras coepepiaetr HauboJIb-
myio pabory?

1) A

2) B

3) B

4) Bo Bcex Tpex mnpomeccax ras COBepIIAaeT OLUHAKOBYI

pabory

A1l1l. B cocyzne smectuMOcTEIO 3V mOA MOPILIHEeM HAXOAHTCHA raa.

Al2.

Al3.

Al4.

Caa cxxkuMalor, IPUKJIAALIEAA OOCTOAHHYIO CUJY K OOPII-
HI0, OfHH pa3 ao oO0nema 2V, BTOpOM pa3 Ao obbema V.
OtHoinerue paoT, COBEpPIIEHHBIX BHELIHUMM CHJIAMH,
A

_A PaBHO

Ay

1)1 2) 2 3) 1,5 4) 3

O6beM rasa, pacIIMpHIOIOErocss NpH NOCTOAHHOM JaBJIe-
Huu 100 klla, yeenmuunica Ha 2 y1. PaGora, copepmeHHan
rasoM B 3TOM IpoOllecce, PABHA

1) 2000 DTx  2) 20 000 >k 3) 200 T 4) 5107 I

Bayrpennsas 3Heprusa

BuyTpeHHAA 3Heprua MOHETHl YMEHBLIAETCH, ecsd

1) ee Harpetb

2) coobmuTh el 6o/BIIYI0 CKOPOCTH

3) NOAHATH MOHeTY HaJ OOBEPXHOCTHIO 3eMJIM
4) NoJ0KUTH MOHETY B XOJOLWJILHHK

BuyTpeHEsia 3Heprus rasa B Opollecce,
M300pakeHHOM Ha PHCYHKe:

1) He H3MeHsAETCHA
2) yBenuYABaETCA
3) ymenbuaeTcs
4) paBHA HYJIIO
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[image: image17.png]IlepBriit 3aKOH TepMOTHHAMHKH

A16. Kak u3MeHsieTCA BHYTDEHHAS 3HeprUA HAealbHOI'O rasa
MpPH ero M30TEPMUYECKOM C3KATHMT

1) ¥YeennuuBaeTcs

2) VYmMeHbInaeTc

3) ¥VBenuunBaeTCA MM YMEHBIIAETCA B 3aBACUMOCTH OT
CKOpOCTH H3MeHeHuA oObeMa

4) He usmensercsa

Al17. Ha TV-puarpaMme mokasaH OpollecC M3MeHEeHMSl COCTOS-
HHA HAeaJIbLHOTO OJHOATOMHOro rasa. HauanbHoe masiie-
HHe rasa 610 pasmo 10° ITa. KonmuuecTBO TemynoTel, mo-
nyyeHHOe rasom, paBro 3 kl[»xk. Uemy paBHa pa6ora, co-
BepIlIeHHass rasoM?

2

1 4 V, 10w

1) 1 xIx 2) 3 kI 3) 4 xx 4) 7 x]Tx
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A19.

A20.

Hn pacynice npupseaen rpadrk SaBUCHMOCTH [aBJIEHUA OT
o LeOME Bt IIMCNCHEH COCTORHUA HAEAJBLHOTO OJHO-
wroMuore raan, 'nd oTgan KOJIMYECTBO TeIUIOTHI, PABHOE
400 o Jlne. BuyrpeHHAA 3HEPruda rasa NpHU 3TOM

1) ue saMennaach
2) ymennmnaack Ha 50 kIx
$) ymennmunachk Ha 150 kllx

4) ymenbinunack Ha 350 kIx

Ileprblil 3aK0OH TEpMOAMHAMUKHM 3alKCaH CJeAYIOLNM 00-
pasomMm:

Q@ =AU + A, rie  — KOJMHYECTBO TEMJIOTHI, TIOJYUYEeHHOe
rasom, A — pabora, coBepiieHHas rasoM. B xone npoiec-
ca, IPOBEJEHHOro C rasoM, ero BHYTDEHHSIl 3HepIrufa
YVMeHbIIMJIach, NpH 3TOM ras cxkaau. [Ipu arom obsasa-
TEJILHO

1)@>0,A<0
2)Q<0,A<0
3)@<0,A>0
4 e>0,A>0

l'as monyumn koamdecTBO TeryioThl, paBuoe 300 [k, u
cosepmun paboty, paenyio 400 [:x. Kak mnaMeHHJach
NpH 3TOM BHYTPeHHAS SHEpPrus rasa, ecJIiM ero Macca mo-
cToaHHa?

1) Veeanmamnacey Ha 100 Hx
2) Yeenuuunach Ha 700 I«
3) Vmerpimunace Ha 100 Ix
4) Ymeusmiunace Ha 700 Ix




[image: image19.png]1. 1/leanbHBIA OMHOATOMHBIN ra3 HAXOAUTCHA B COCYAE C YKECTKH-
M creHKaMH ofrbemom 0,5 m3. Ilpm HarpeBaHMU ero maBjie-
e Bospocyo Ha 4 -10% ITa. Ha ckosibko yBenHumiach BHYT-
peHAAA 3Heprus raza? OTBeT BeIpas’uTe B KIJIOAXKOYJISX.

1. HpeanpHBI OOHOATOMHEIN ras
C)KMMaeTcHd CHayaja aguabart-
1o, a 3atem usobapuo. Koneu-
nasi TeMmepaTypa rasa paBHa
HayanbHOU (pHc.). [Ipu agmua-
0aTHOM cCXKaTHM ra3a BHell-
HHEe CHJBbI COBepIIuIMN paborty,
paBuyio 6 kJlxx. Yemy paBHa
paboTa BHeIIHHX CHJ 38 BeCh
nmpounecc I — 2 — 3?





