Jlaboparopuas pabota Ne 5

OIPEJIEJIEHAE OTHOINEHMSA TEINIOEMKOCTER
METOAOM KJIEMAHA U TE30PMA

Henbio padoThl SBISETCA SKCIEPUMEHTAIBHOE OIpeAeNcHUE IMOKa3a-
TeNs anuabaThl BO3AyXa Y, PAaBHOI'O OTHOIICHHUIO TETUIOEMKOCTEH MpH T0-

CTOSHHOM JIaBJICHUH U TIOCTOSTHHOM o6beme: ¥ =Cp /C,, .

1. TeopeTH4eckoe 3HaYeHHUE Y

AoOcomoTHas TemrepaTypa 1T SBISETCS MEPOH CpelHeH KMHETHYEeCKOH
SHEPTUU € XaO0TUYECKOTO MOCTYNATEIHHOTO JBMKCHUS ATOMOB W/WJIA MO-
JIeKyJI raza:

2
2 2

rae Ky — nocrostHHas bonbliMaHa; uepToil 0003HaYEHO yCpeHEHHE YHEp-
THH TI0 BCEM JIBMDKYIIIMMCS YaCTUIAM Ta3a.

B TepMOIUHAMUYECKH PABHOBECHOM COCTOSIHUM MOJICKYJISIPHOTO Xaoca
BCE HAIMPABJICHUS JIBUKCHUSI ATOMOB PABHOBEPOSITHBI, IO3TOMY Ha KaXJ0€
U3 TpEX HE3aBUCHMBIX HAMPABJICHUI MOCTYNMATEIbHOTO IBWKCHHS MPHUXO-
quTcst 1/3 mosiHoM cpeiHeit SHepruu:

€ =€, kE—T.

2

:SZ: €=

y

Wk

Monekynpl MOMHMO IIOCTYNATEIbHOTO MOTYT y4acTBOBaTh BO Bpallla-
TEJILHOM U KoseOaTeNnbHOM JABIKEHHAX. He3aBucuMble BO3MOKHBIE IIEpE-
MEIIEHUs. CUCTEMBI B KJIACCHYECKOM MEXAHUKE Ha3bIBAKOTCS CHMENneHsAMU
c60000bl. B CTaTHCTMYECKOM ONMCAHMH TEIJIOBBIX CBOMCTB MaKpoOCHCTEM
JOKa3bIBAETCS TEOPEMA O PABHOMEPHOM PAcIpe/Ie/ICHHH TEMJIOBOM SHEprum
no creneHaM cBoboxasl. Ha kaxmylo creneHb cBOOOBI MOCTYNATENbHOIO
WM BpAIIATEIbHOrO JIBMKCHHMS aTOMOB M MOJIEKYN MPUXOJMTCS SHEPTHs
kgT /2. Kaxnoii xoneOaTeqbHON CTEIEHH CBOOOBI COOTBETCTBYET YIBO-

CHHas TCIJIOBasA SHEPIrus, IMOCKOJIBKY ITOJIHas SHEPIUsid KoJieOaHmit CKJIaabI-
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BaeTCs M3 KWHETHMYECKOW W MOTEHIMAILHON SHEpPruil, UMEIOIUX pPaBHbIC
CpeIHHE 3HAYCHUS:

_ _ _ keT  kgT
SKOJIZSI(HH+8HOT:BT+BTZKBT'

HOE)TOMy IoJiHagd BHYTPCHHAA SHEPrusd CUCTCMbI N HeB3aHMO,ILeI>'ICTByIO-
X aTOMOB UJIK MOJICKYJI (TaKaﬂ MOZCJIb MPpUMCHHUMA TOJIBKO K MACAJIbHO-
My ra3y) paBHa
. . kgT N i i
U=N i +iy + 20, ——=—=NukgT =v=RT, 1)
p KOJI
2 Np?2 2

hoer+ lsp s lkon — YHCIO MOCTYMATEIBHBIX, BPAIATCIbHBIX H KoJyie0a-

TEIBHBIX cTeneHed cBoboael; Ny — uncno Aporaapo; R — yHuBepcanbHas

rasoBas IocrossHHas; v=m/M — uucio monei Bemecrsa; M u M — coor-
BETCTBEHHO €TI0 MOJIHASI U MOJIAPHASI MAcCChI.

[Toxcuér mocTynaTebHBIX U BpalIaTEIHHBIX CTETICHEH CBOOOIBI aTOMOB
Y PA3JIUYHBIX MOJIEKYJ WIIOCTPUPYET puc. 1.

rae i

mocT

Puc. 1

Jns pacuéra TETUIOEMKOCTH HCTIONB3YIOT Nep8blil 3aKOH MepMOOUHa-
MUKU:

Q=AU +A )
niu, HpI/I GCCKOHCT-IHO MaJIOM U3MCHCHHUHN COCTOSIHUU rasa,

8Q=dU +8A=dU +PdV , (3)

rae Q,8Q — xonMyecTBO TEIUIOTHI, MEpeJaHHON paboueMy Tenmy (Tazy);
AU, dU - u3meHeHue BHYTpeHHeH sHepruu raza; A, 0A — paborta, coBep-
ménnas razoM; dV — m3MeHenne o0béMa. BHYTpEeHHSS SHEPTHs SBJISETCS
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OJTHO3HAYHOM (DYHKIIMEH COCTOSHHUS ra3a, TOTAa KaK TEIioTa u pabora 3a-
BHUCAT OT MpoIiecca Mepexo/ia U3 OJHOr0 COCTOSHMS ra3a B Apyroe. [1oaro-
My ¢ Matemarndeckoit Touku 3pennss dU — nosubii auddepenuan GyHk-
uu U , Torna kak 6Q, A — OECKOHEUHO Mallble KoJu4ecTBa (MHOTIa 000-
3nauaembie kak d'Q, d'A).

TemnoéMKOCTh — KOJIMYECTBO TEIUIOTHI, MOTJIOMAEMONM MaKPOCUCTEMOM
npu HarpeBanuu Ha 1 rpagyc (1° C wm 1° K):

3Q
Ccucr = ﬁ :

Paznuuator MomnspHY0 (OJHOTO MOJISI), YAENBbHYIO (€IWHHUIBI MACCHI)
U TIOJHYIO TEIIOEMKOCTh cucTeMbl. Kak m konmvecTBo Tema dQ , Termo-

(4)

€MKOCTh 3aBUCUT OT TemioBoro mpouecca. Hampumep, C, .6 =0,
CI/I30TepM =
B m3oxoprom mpomecce AV =0, A=0, Q=AU , mostomy MomsapHas
TETUTOEMKOCTD ITPH MTOCTOSHHOM 00BhEME paBHA
1dU i
G/ =<~—==2R. 5)
vdl 2
Hns uzobapuoro nporiecca u3 (1) u (3), ucnons3ys ypaBuenue Kiameii-
poHa—MeHzeneeBa

0,

PV =vRT ,
noJiyyaeMm
. R . R
1|v—dT+PdV iv—dT +vRdT .
2 17 - i+2
Cp=— == = R.

Y dT \Y dT 2
Orcrona nomy4daem cesasb Cp u C,, (ypaBHenue Maiiepa):
Toraa moka3ateib aauadaThl paBeH:

Cp i+2
Yreop = a = i (6)
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BrimensnoxkenHasi kKjaccudeckas TEOpHUs HE CMOTJA MPAaBHIIBHO OIH-
caTh HEKOTOphIC ABNeHMs. Harmpumep, HezaBucuMocTs TemoéMkoctu Gy, B

(5) ot Temmepatypsl omnpoBepraercs onbIToM. CorjacoBaTh KIACCHYECKYTO
TEOPHIO C IKCTICPUMEHTOM yJIAI0Ch, TOJIBKO MPEIIOI0KUB, YTO HEKOTOPHIS
CTETeHH CBOOOJBI B OMNpEJCIEHHOM JHANa30He TEMIIEpaTyp He BO30YK-
JTAIOTCS, «BBIMOPAXXHMBAKOTCS». Hampumep, corjacue C OIBITOM IPU
T ~300 K gocruraercsi, €ciiu cuuTaTh, YTO HE BO30YKIAIOTCS KOJICOAHHS
MOJIEKYJI. DTO SIBJICHHUE ObLIIO OOBSICHEHO TOJILKO B KBAHTOBOW TCOPHH.

YuuTeiBas Ui JABYXaTOMHBIX MOJEKYJN C KECTKOW CBS3bIO aTOMOB
TOJIBKO TOCTYIATE/IbHBIC M BPallaTe/IbHbIC CTEIICHU CBOOOBI, MOJydacM
1=5,au3(6) Yeop =1.4.

C TeopeTHUeCKUM 3HAYCHUEM Y JJIsl IByXaTOMHOTO ra3a (BO3IyX Ha

90 % cocTOMT W3 ABYXaTOMHBIX MOJIEKYIN) CJeQyeT CpaBHUTH 3HaueHHE,
MIOJIy4YEHHOE B DKCIIEPUMEHTE.

2. Metoa Kaemana u [lezopma

O,Z[HI/IM M3 CaMbIX MPOCTBIX U OCTPOYMHBIX METOJ0B ONPCACICHUA 7Y

spisietcst Meton Knemanma m Jle3opma, OCHOBAaHHBIM Ha HCIOJIB30BAaHUHU
anuabaTHIeCKNX U U30XOPHUYECKUX MPOIECCOB B BO3AYXE, HAXOSIMIEMCS B
cocyze (puc. 2).

B npotiecce skcniepuMeHTa MBI OyeM
HAKa4YMBaTh BO3JYX B CTEKJSTHHBIH COCYI m
W BBINIyCKaTh ero u3 cocyaa. O0bEM cocy-
na V., €CTECTBEHHO, IOCTOSHEH, a KOJH-

YECTBO BO3/JyXa B HEM, T. €. UACIO MOJEH
raza v, Oyaer U3MEHATHCS. DTO O3HAYAET,
yto ypaBHeHue Kianeilipona—MeHneneeBa

MOXXHO IIEPEIUcaTb B BUAC 7 Np \‘
\\‘ h
\’ |\ 1 1)
v (Vo
P-¢ —RT .
" L

U B JalbHEHIIeM paccMaTpuBaTh MOJIIpP-
HBIA 00BEM V, / v =V, 3aunmaemsiii 1 Mo-
JIEM Ta3a MpU JAaHHBIX ycloBusx 1 u P.
Ha puc. 2 Takoi 00bEM moKa3aH IITPUXOBOM JIMHUEH BHYTpH cocyaa. Ecre-
CTBEHHO, BOOOpaKaeMylo TpaHuIly 00béMa V HETPEphIBHO MEPECEKAIOT MO-

Puc. 2
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7ekynsl ra3a. OIHAKO B YCIOBHSAX TEIUIOBOTO PABHOBECHS CPEIHEE UYHCIIO
MOJIEKYJI BHYTpH 00bEMa He MeHsieTcsa. MOKHO paccMaTpuBaTh 00bEM, 3a-
HUMaeMBIl ¥ IPYyTHM KOJMYECTBOM Ta3a, JIUIIb ObI BO BCEX MPOLECCax ITOT
00BEM He mpesbiman V, .

Cytp MeTona, cormacHo 3ambicy Knemana u Jlezopma, HILTFOCTpUpPYET
puc. 3, Ha KOTOpOoM B KoopauHatax P —V mpuBeneHsl rpaduku Bcex Mpo-
IIECCOB 3KCIEPHMEHTA.

Puc. 3

Wrak, nepeyricium npoueccsl, IPOUCXOIAILINE C BO3AYXOM.

1. KpuBast 0 — 1 cooTBETCTBYET MOJTrOTOBUTEIHHOMY JTally — HaKa4H-
BaHHUIO Bo31yxa B OayutoH. Umciao Moneil raza BHyTpHu OaiioHa IpU 3TOM
Bo3pacraeT. OTHOIIEeHHe 00BbEMa K YUCITY MOJIel B OalyIOHe YMEHBINAETCs,
4yTo U oTpaxaeT kpuBas 0 — 1. J[aBnenue raza B 0ajsioHE yBEITMYUBAETCS OT
armocdepHoro Ry 1o Hexortoporo nasnenus P . Ilpu cxatum pabGora rasa
A~ AV <0. CornacHo (2), n3MeHeHHe BHyTpeHHel sHeprun AE =Q —A.
B ammabatmyeckom mnpomnecce (Q=0) moBbIIEHHE TeMIEpaTyphl
AT ~ AE >0 Oyzmer makcuManbHBIM. PeanpHbIN mpouecc cxartusi, BooOIe
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TOBOPsI, COMPOBOXKIACTCS OTIauei Teruia Bo BHelHw cpeay (Q <0), ko-

TOPYIO MOXXHO YMEHBIINTH, IPOBOJSI HAKAYMBAHUE JJOCTATOYHO OBICTPO.

2. Kax TOJbKO HakauMBaHHE MPEKpaIaeTcs, TaBIeHue B OaIoHe HaYH-
HaeT MajgaTh NPy HEU3MEHHOM 00BbEME, UTO SIBJISIETCS CIEJCTBUEM OCTHIBA-
Hus raza (3axoH lllapmsa). Ha ydactke 1 —2 TemmepaTypa CHIDKaeTCs 10
KOMHATHOHM 3a CUeT TEIIO0OMEHa ¢ OKpyXkarolied cpenoil. Jlasienue npu
9TOM yMeHbIIaercs ot B no B .

3. Korna naBnenue nepectaeT U3MEHATHCS (TOUKa 2), PE3KO BBITyCKaeM
BO31yX M3 OayuoHa. byaem cumnrtaTh, 4To 3TO anuabaTHdecKoe pacIIMpeHue
(xpuBas 2 — 3). B pe3ynbTare npuBeAEHHBIN 00BEM paccCMaTpUBAEMON Mac-
Chl raza ysenu4usaercs ot V, =V, 1o V; =V,, Temneparypa 10JKHa TOHHU-
3uThes. Jlapinenune Bo3myxa ymenbiaercs or P, 1o armocgepnoro Py =Ry .

4. 3atem Ha ydacTke 3 —4 00beM Ta3a BBIJCP)KHBAEM IOCTOSHHBIM —
emé OJMH M30XOpHUYECKUH mporecc. B Touke 3 Temmeparypa Oblia HIKE
KOMHATHOH M TeTepb OHa MOBBIIIAETCS 10 KOMHATHOH 3a CYET TeII000OMeHa
C OKpY’Karollen cpenoi.

5. 3ameTtnM, uro B Toukax 0, 4, 2 ra3 UMeeT OJUHAKOBYIO TeMIlepaTy-
PY — KOMHATHYIO, T. €. 3TH TOYKH JIeKaT Ha ogHoi uzotepme 0 — 4 — 2 (ko-
TOPYIO MHOTZA Ha3bIBAIOT «MBICIICHHON» MM «THIIOTETUYECKON», MOAUEP-
KHBasi, YTO peajibHO M30TepMuyeckoro mnpouecca 0 — 4 — 2 He MPOUCXOau-
J710). OTO 00CTOATENILCTBO T03BONMIO Kiiemany u [lezopmy oboiiTrch 0e3
M3MEPEHHsI Ha4albHOIO M KOHEYHOro 00beMoB rasza. MiMenHo B 3Tom u 3a-
KJII04aeTCsl «U3I0OMUHKA» IPEAJIOAKEHHOIO METO/1A.

PaccmoTpuM cucteMy ypaBHEHHUH, COOTBETCTBYIOLIMX TpoLeccam 2 — 3,

3—4u4-2. Jlns rouek 2 u 3, nexaiux Ha oiHOH anuabare, PV, =RV,

WM, Tak Kak Py =P,
P2V2y - POV:_%Y . (5)

st Touek 2 u 4, Aexaiux Ha OAHOW MBICIEHHO IIPOBEIECHHOMN U30TEp-
Me, 110 3aKoHy bolns—Mapuotra

PV, =RV, (6)

Kpome Toro, npsmast 3—4 unzo0OpakaeT HU30XOpPUUYECKUI TpoLecC, sl KO-

TOPOTO

Vy=V,. ()
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U3 (6) u (7) momrygaem

P
V, =4V, 8
2 P, (8)

[Moncrasmsist (8) B (5), momydaeM ypaBHEHHE

Y
Pl R (9)
R) P

Jlorapudmupys (9), BelpaxkaeMm y depes arMochepHoe naBienue Pyn nas-

JICHUSI B COCTOSIHUAX 2 U 4, KOTOpBIC TpeOyeTCs U3MEPHUTh B MPOLIECCE DKC-
MepUMEHTA!

_InRy—InP, InP,-InR,
! INP, ~InP, InP,-InP,

(10)

3. Onucanue YIKCNIEPUMEHTATbHON YCTAHOBKHU

DKCriepuMeHTabHasi YCTAaHOBKAa COCTOUT W3 CTEKJISTHHOTO COCyna, 3a-
KPBITOrO POOKO#A, B KOTOPYIO BMOHTHPOBAHBI JIBE TPYOKH M OBICTPOICHCT-
BYIOIIIMH KJamaH JUIsl BBITyCKaHUS Bo3Ayxa u3 cocyna (cm. puc. 1). OmgHa
TpyOKa coeMHsIeT MOJOCTh COCYAa ¢ MaHOMETpOM. MaHOMETPOM CITYKHT
U-o0pa3nas TpyOka, HaloJHEHHAs MOAKPAIICHHON BO0M. JaBieHue u3me-
psieTcsl IO pa3HOCTH YPOBHEH B KolleHaxX TpyOku. Bropas TpyOka depe3
KJIanlaH COeIMHSET MOJIOCTh OaJIJIOHA C HacOCOM (HE ToKa3aHa Ha puc. 1).

IIpomecc 2 —3, cTporo roBopsi, HE SBISETCS aAHa0aTHYECKUM, TaK Kak
CTEKJISTHHBIN COCY/I, UCIIOBb3YEMBIi B TaOOPaTOpHOI paboTe, He TEIIOn30-
mupoBas. [loaTomy pacmmpenue Bo3Iyxa, 4TOOBl YMEHBIIUTH MTOTEPH TEIl-
7a, CJeAyeT MPOM3BOJUTH OBICTPO, HAXKMMasi Ha KJalaH B TEUCHHUE JIBYX
cexyH. OnHaKo cliegyer oOpaTHTh BHUMaHHE Ha JIPYTYIO CTOPOHY «OBICT-
POTBD) BBINOJIHEHHS Ipoliecca. YpaBHEHHE, OIMCHIBAaIoOIlee aguadarude-

ckuii mponecc, PVY =const, cipaseinBo nuib 171 pABHOBECHBIX, KBA3H-
CTaTHYECKUX, MporeccoB. Ha Bompoc, MOXKHO JIM CYUTATH CTOIb OBICTPOE
ananabaTHYecKoe pacuIMpeHre KBa3HCTaTUYECKUM (PaBHOBECHBIM) IPOIEC-
COM, BUAMMO, MOXXHO JIaTh ITOJIOKHTEIBHBI OTBET HAa OCHOBAHHH JBYX
CJIEYIOIINX OIIEHOK.

1. ITpu BBIITyCKEe BO3AyXa W3 OauToHA MOaBJICHWEC BHYTPU OaJIOHA
yMeHbIIaeTcs IpuMepHo Ha 10 cM BoasiHOrO cTosiba. ATMochepHOe JAaBiie-
HUEe cocTaBisieT nmpuMepHo 10 M BomsiHOTO cToiba. CiemoBaTensHO, OTHO-
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CUTENIbHOE OTKJIOHEHHE JAaBJIICHHS OT PABHOBECHOTO aTMOc(epHOro HeBe-
ko — opsiaka 1 %.

2. IIpu BhIITycKe BO3AyXa M3 OaJlIOHA BHYTPH HETO OKOJIO BBITYCKHOTO
KpaHa co3/1a€Tcs HEKOTOpoe pa3psuiKeHne. DTO BO3MYILEHHE paclpoCTpaHsi-
eTcs BHYTpPh OajUIOHa CO CKOPOCTBIO 3ByKa B Bo3myxe. Ecim mpuHATH
XapakTepHbIH pazMep Oamutona paBHbIM 0,7 M, a CKOPOCTH 3ByKa PaBHOM
330 M/c, TO ykazaHHOE BO3MYIICHHE PACIPOCTPAHUTCS HA BeCh 00BEM 3a
Bpemsi okosio 0,002 c. B pesynbraTe MHOTOKPAaTHBIX OTPAKEHUH OT pa3imd-
HBIX YYaCTKOB CTEHOK 0aJIoHa TepBOHAYAIBHOE BO3MYIIIEHIE PaBHOMEPHO
pacmipenenseTcss Mo BceMy o0BEMY. 3a NIBe CEKyHIbl B HallleM OalllIoHe
JOJKHO IPOU30MTU OKOJO THICSYM OTPaXKEHW. DTOro, Halo IoJaraTh,
BIIOJIHE JOCTATOYHO JIJIsl yCTAHOBJICHUS PABHOBECHSI.

N3mepenue. /[ BeTU4MHBI JaBJICHUS BO3/1yXa B OaJUIOHE B COCTOS-
HUH, COOTBETCTBYIOILIEM TOUKE 2 Ha pHC. 2, UMEEM

P, =R +pgh =R 1+%

P
rae By — armocdepHoe naBneHue; p — IJIOTHOCTH BOJbI; J — YCKOPEHHE
cBobosiHOrO majenus; hy — pasHocTs ypoBHel B U-oOpasHoil TpyOke, a
pgh;, TakuM 00pa3oM, — Pa3HOCTh MEXIy aTMOC(EPHBIM JaBICHHEM U

JIaBJICHUEM BO3/lyXa B OaJUIOHE 1OciIe epBOHAYAILHOTO HAKAUMBAHUS BO3-
JIyXa ¥ OXJIAXJCHHS ero J0 KOMHATHON TeMmreparypbl. AHAaJOTHYHO IS
JIaBJICHUs BO3/lyXa B OajuloHE Iocie aanadaTHdecKoro pacliupeHHs U Ha-
rpeBaHMs JO KOMHATHOW TeMIepaTypbl (T. €. B COCTOSHHM, 0003HAYEHHOM
Ha puUC. 2 TOUYKOH 4) oaydaem

0

rae h, — pasHocTs ypoBHeil B U-00pa3Hoii TpyOKe IpH BTOPOM U3MEPEHHN
nasienust (B Touke 4). [ToxcraBuB 3TH BhIpaxkeHus: B hopmyny (9), momy-
YUM BBIpQKEHUE [T ONPEeTIEHUs Y

Inp,| 1+ P9 pghl “InR,

’Y: =
Ny | 1+ P9 | [ 14 P9

0 PO
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Ink + In(1+ pghl] InR,
P

- —. (11)
InPy + In[1+ pgh1] InPy — In(1+pgzj
Ro
B HaimeMm ciydae, Kak y»e OTMEYaaoch BBIIIIE, pahy <lmu pii <«1. Uc-
0 0

MOIb3ysl M3BECTHOE CBOICTBO sorapupmos In 1+X ~X mpu |x|<1, u3
¢dopmymsr (11) momydaem

Urak,

__h
’YSKCH - h]_ _ h2 (12)

Taxum 00pa3oM, S5KCIIEPUMEHT CBOAUTCS K u3Mepenusam hy u h,, xoro-
phle SABISIOTCS KOCBEHHBIMH M3MEPEHMSMH, MOCKOIbKY (akTuuecku by u
h, BEIYMCAIOTCSA KaK pa3sHOCTU ypoBHeH Boabl B U-00pasHoil TpyOke.
IIpsMpIMu B nmaHHOM paboTe SBISIOTCS HM3MEpPEHHs YpPOBHEH BOABI B
U-o6pasHoii TpyOke creBa u cripaBa: hy, hy, u ', h; — koopaunats! ypos-
Hell BOJBI B JIEBOW W MpaBOW TPyOKax MpU M3MEPEHHH COOTBETCTBYIOIINX
manennii hy =h'—h/ u h, =h; —h;.

OueHka MOTPelIHOCTH M3MepeHus Y. J(oBepuTENbHBI WHTEPBAJI IO
MHOTOKPAaTHBIM M3MEpPEHUsIM BeNHUuHbl ¥ (dopmyna (11) BBogHOTO 3aHSs-

tust) mpu N =3, P =0,95:

(12)

y !
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rae Beioopounoe CKO BeTM4uHEL ¥ :

1 N -2
s, = |— vi-v . 13
Y N—l;’YI y ( )

4. 3ananue

1. U3mepeTe y TpH pasa.
2. Paccunraiite BoiGopoynoe CKO s, no dopmyue (13).

CpaBHHTE 3HaYCHUE Y, TOITyYECHHOE 3KCIEPUMEHTANIBHO, C TeOpeTHYe-
CKHMM 3Ha4eHHEM JJISl )KECTKUX IBYXaTOMHBIX MOJIEKYJI.

5. KoHTpOJ/IbHBbIE BONIPOCHI

1. Kakue ObIBalOT TEIJIOEMKOCTH, MOYEMY OHM 3aBUCST OT THIIA IIPO-
necca?

2. Yto Takoe MOJISIpHAs U yJelibHas TETNIOEMKOCTH, KAKOBa UX CBA3b?

3. Urto Takoe creneHu cBOOOMAbI B MOJEKYJISIPHO-KHHETHUECKON TEOPUH
ra3oB? UeMmy paBHO 4YHCIIO CTeleHEH CBOOOIBI IBYXaTOMHOW WIH TPEX-
ATOMHOM MOJIEKYIBI, )KECTKOW MM C YIPYTHMH CBSA3SIMH MEXIY aTOMaMu?

4. Yro takoe vy ? Kak 3Ta BeInunHa CBsI3aHA C YHCIIOM CTereHel cBobo-

Ik MOJIEKYJIBI? BEIBEUTE 3Ty CBSI3b Ha OCHOBE MEPBOTO Hadajla TEPMOIHU-
HAMUKH.

5. Hapucyiite Ha P — V-guarpamme Bce MpPOIECCHI, UCTIONB3YyEeMbIC NS
u3MepeHus y (MCXOIHOE COCTOSHUE 0003HAYbTE HYJIEBBIM HOMEPOM). 3a-

MUIIUTE YPaBHEHUSI STHX MPOIECCOB.

6. Kakoii 00béM n300paxaercs Ha P — V-nmuarpamme mo ojgHOW W3 KO-
OpIMHATHBIX Ocen?

7. Kakomy mporneccy nmpuHaajekaT cocTosHus B Toukax 0, 4, 27?

8. O0bsicHUTE, TTOYEMY B HEKOTOPBIX M3 PAaCCMaTPUBAEMBIX MPOIIECCOB
BO3HHMKAET OTKIOHEHUE TEMIIepaTyphl OT KOMHATHOH?

9. BeiBeute opMymy, BRIPpaKAIOIIYIO CBSI3b Y C M3MEPSIEMBIMHU JIaB-

JICHUSIMH.,
10. Yto usmepsier U-o0pa3ubiii MaHomeTp? Kak COOTHOCSTCS NaBJICHUS,
U3MEpseMble MAaHOMETPOM, C aTMOC(EPHBIM JaBICHUEM ?
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11. BeiBegute (Gopmyily, BBIpaKAOIIYI0 Y UYepe3 MOKa3aHUs MaHO-

MeTpa.
12. CornacyeTcs 1 MOTYYEHHOE BaAMHU 3HAYEHUE Y C TEOPETUICCKUM?

HeM MOKET ObITh OOBSCHEHO PACXOKIACHHE Vreop U Yopeer

Jlutreparypa

Casenves U.B. Kypc obmieti pusuku. — M.: Hayka, 1989. — T. 1 (iro6oii
TOJI U3IaHHS).
Tpogumosa T.1. Kypc dbusuku. — M.: Hayka (J1r000¥ ro u3naHus).



