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eab padoThl: SKCIEPUMEHTATIBFHOE ONIPECIICHUE TIOKa3aTessl aaqnadaThl
Cp/Cy 1u1st BO31IyXa M U3y4eHHE OCOOCHHOCTEH ainabaTHIecKoro mporiecca.

IIpudopsl 1 NpuHALJIEKHOCTH: ycTaHOBKA Kiiemana — Jle3opma, cexyH-
JI0Mep.

DJIeMeHThI TEOPHU U METOJI IKCIIePUMEHTA

AnuabatHbpIM (aanabaTUYeCKUM) Ha3bIBAIOT TEPMOJAUHAMHUYECKUU TMPO-
1ecc, MPOUCXOIAMINI B TEPMOJMHAMHYECKOM cHCTeMe Oe3 TerTooOMeHa ¢
oKpy>Karotieit cpefoil. C 1oCcTaTOUHBIM MPUOTUKEHUEM TaKOM MPOIECC MOKHO
OTHECTH K MpoIeccy Mmpu ObICTpoM u3MeHeHuu oObema. [lepBoe Havano tep-
MOJIMHAMHUKH ISl TPOU3BOJIBLHOTO TEPMOAMHAMUYECKOTO MPOIlecca UMEET BUJ

0Q =dU + dA. (1)

3nech 0Q — anMeMeHTapHOe KOJIMYECTBO TEIUIOTHI, TIOJBOAUMOE K TEPMO-

nuHaMu4deckoil cucreme; dU — OecKOHEUHO Mayoe M3MEHEHUE BHYTPCHHEH

SHEPIruM cucTeMbl; OA — OeckoHeuHO Manas paboTa, coBepliaemas TePMOJIU-
HAMHUYECKOU CUCTEMOM B PE3yIbTATE JAHHOTO IIPOLECCa.

Otmnuns B 3anucu (6Q, 6A u dU) MabIX BeJIMYHMH KOJUYECTBA TEILIOTHI,
paboThl U U3MEHEHHUS] BHYTPEHHEW SHEPTUU BBIPAXKAIOTCA B TOM, YTO BHYTpPEH-
HSSI SHEPIUsl CUCTEMBI SBIISIETCS PYHKIMEH €€ COCTOSHUSI, a KOJUYECTBO TeIl-
JOTHI U paboTa — PyHKIUSAMU Hpoliecca.

[To onpeneneHnIO TEINIOEMKOCTH

C:E‘)Q:dUJrSA. )
dT dT dT

[TockonbKy mepenaBaeMoe ra3y KOJIMYECTBO TEIIOTH 0Q 3aBUCHUT OT Xa-
pakTepa MpOMCXOAAIIEro MpU 3TOM Ipoliecca (crmocoba HarpeBa rasa), TEIIO-
eMkocTh C Takxke siBisieTcs (PyHKIMEH mporecca: OJIMH U TOT K€ ra3 B 3aBUCHU-
MOCTH OT MPOUCXOJIAIIETO B HEM MPOIECCa UMEET Pa3IUyHbIe TEIIOEMKOCTH.
CocrosiHMEe Ta3a Kak TEPMOAMHAMHUYECKON CHUCTEMBbI OIpeNeNsieTcs] mapaMer-
paMmu: JaBiieHreM P, o0beMoM V U TeMrepatypoi T, CBA3b KOTOPBIX 3a7aeTcs
ypaBHEHUEM cOCTOsHMS. JlJIsi uaeanbHOro Tra3a 3TUM ypaBHEHUEM SIBIISIETCS
ypaBHeHue Knaneiipona — Mengeneena:

pV = vRT, (3)

rae R =8,31x/mons- K — MomspHast ra3oBasi HOCTOSIHHAS, V — KOJIMYECTBO

BewecTna. [Iporeccel, mpoTekaroue B ra3e Npu HEN3MEHHOM 3HAaYE€HUU OJHO-
ro U3 TEPMOJAMHAMUYECKUX MTapaMeTPOB, Ha3bIBAIOTCS N30IPOLECCAMH.

1. M30x0opHBIi mpomece nmpoTekaeT npu noctosstHHoM odbveme (V=const).
YpaBuenue uzoxopsl (3akoH Illapis) umeer Bum: p/T=const. B stom ciyuae
dV=0, 6A=pdV=0, T.e. Bce MOABOANMOE K Ta3y TEIUIO UJET Ha YBEINICHUE €TO
BHYTPEHHEHN DHEPIrUU.
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W3 ypaBHenus (2) ciemyer, 4TO MOJISIpHAs TEIUIOEMKOCTh Ta3a MpH Io-
CTOSIHHOM 00beme
_1du (@)
VovdT
2. M300apHblili mnpomecc NOpPOTEKaeT IMPHU MOCTOSSHHOM J1aBJICHUU
(p=const). YpaBuenue nzobapsl (3akon I'eii-JIroccaka) umeet Bua V/T=const. B
3TOM citydae ypaBHeHHe (2) ¢ yueToMm (4) mpuHUMAET BH/T

1(dUu dV pdV
C ==|—+p—|=C, +——. 5
° v(dTerde VT ©)
Juddepenuupys ypaBaenue (3), moaydaem
pdV + Vdp = vRdT. (6)

s u3o0apuoro mpouecca dp=0 u, ciegosatensno, PdV=vRdT. Ilox-

CTaBIIsAS 9TO BhIpakeHHe B ypaBHeHue (5), moiryuaem ypaBHenne Maiiepa:
C,=C, +R. (7)

Mosspusie TemmoemMkoctd Cp u Cyv uaeanabHOTo raza 3aBUCAT OT YMCJaa
cTeneHel CBOOOIBI | €r0 MOJIEKYJIbI — HAMMEHBIIIETO YUCIIa KOOPIMHAT, KOTO-
pble HEOOXOIUMO 3aJaTh, YTOOBI MOJHOCTHIO ONPENETUTh MOJOKEHUE MOJIEKY-
JBI B IpocTpaHcTBe. Mojekyna (TouHee, aToM) OJHOATOMHOTO ra3a uMmeer i=3
CTENEHU CBOOOIbI MOCTYNATEIBbHOTO ABUKEHUS: KOOPAUHATHI X, Y, Z. Eciu pac-
CMaTpHBaTh MOJIEKYIYy JBYXaTOMHOTI'O Ira3a KakK JiBa JKECTKO CBA3aHHBIX aTOMa,
HaXOIMXCSd HAa HEKOTOPOM PACCTOSIHUU JPYr OT JApyra, TO Takas MOJEKyJa
MOMHUMO TpeX CTeNeHeil cBOOOABI MOCTYNATEIbHOTO JABM)KEHHSI HUMEET €IlIe JBE
CTENIEHU BPAIaTEIbHOrO JABMXKEHHUS BOKPYI OCEH, MEPIEHIUKYISIPHBIX K JIH-
HUU, COCJIUHSIONEH aTOMbl. MONEKyIbl, COCTOSIIIIUE U3 TPeX U OoJiee aTOMOB,
UMEIOT I=6 IIeCTh cTeneHel CBOOOIBI: TPH CTETICHU CBOOOIBI TOCTYIATEIHHOTO
IBUKEHUS U TPU CTENEHH CBOOOJBI BpallaTeIbHOrO ABMKEHMS. [Ipu BbICOKMX
TeMIlepaTypax yYUTBIBAIOTCS €IlI€ U KoJieOaHUsl aTOMOB B MOJIEKYJIE OKOJIO IO-
JIOKEHUM paBHOBeCUs, T.€. JOOABIAIOTCS KOJIeOaTeNbHbIE CTEIIEHH CBOOOIBI. Y
JIBYXaTOMHOW MOJIEKYJIbI OJHA KojieOarenpHas CTENeHb CBOOOIBI, y MHOIO-
atomHoit — 3N-6, rme N — unciao atomMoB B Mojekyne. Ha kaxmyio cTemneHb
CBOOOJIBI MOJIEKYJIBI B CPEIHEM MPHUXOAMUTCS OJUHAKOBas KMHETHYECKas YHep-

rust, papHas KT/2, e k=1,38-10" JIx /K — nocrostanas Bonbumana. Toraa
BHYTPCHHSISI SHEPTUsS UCATBHOTO ra3a paBHa

| I
U=—kTvN, =—VvRT, 8
5 KTVNL =2 (8)

rae | — cyMMa 4YMcia MOCTYNaTeIbHBIX, YHCIa BpallaTeIbHBIX U YIBOSHHOTO
qucia KoieOaTeNbHbIX CTENEHel cBOOObI (Tak Kak KojeOaTeabHOE JIBHKEHUE
CBSI3aHO C HAJIIMYAEM M KWHETUYECKOW, W TMOTCHIUAIbHOW 3HEPTHUM, NMPUUYEM
CpeHUE 3HAUYCHUS ATUX SHEPTUN OJMHAKOBBI).



U3 (4), (7) u (8) cnenyer, uto
C,= R, C,=*%Rr 9)
2 2

3. U3oTepMuyecKuii mpouecce NpoTeKaeT Npyu MOCTOSHHON TEMIEpPaType
(T=const). YpaHenune u3otepmbl (3akoH boitis — Mapuotra): pV=const. Tak
kak dT=0, dU=0, 3Q=0A, To BCE MOABOIUMOE K razy TEIUIO PacXoIyeTcs Ha
pabory.

4. AnuabaTHbIi npouecc MpoTrekaer 0e3 TerIoo0MeHa C OKpY Karoliei
cpenoii. IlepBoe Hauyano TEPMOJAMHAMUKYU B 3TOM CIIy4ae UMEET BUJ

dU +dA =0. (10)
J1st nneanbHOrO ra3a
du=C,vdT, dA=pdV. (11)
[Moncrarmss (11) B (10), monywyaem
C, vdT +pdV =0. (12)
W3 ypaBuenwus (6) Bbipazum dT:
1
dT_V—R(pdV+Vdp). (13)

[Moncrarmsst (13) B (12), monyyaem auddepeHnnaibHOe ypaBHEHHE, CBSI-
3pIBaOIEe 00bEM U JIaBJICHUE HICATBHOTO ra3a B aquadaTHOM IpoIiiecce:

(Cy +R)pdV +C,dp=0. (14)
YuureiBast (7), u3 cootHomenus (14) momydyaem
C
C, V. p

Jlnis uaeanbHOTO Ta3a MossipHble TeruioeMkocTH Cv u Cp He 3aBHCAT OT
temneparypsl (9). Cumras BO3IyX NpH aTMOCHEPHOM IABICHUU HICATbHBIM
ra3om, noxydaem, uto nokasarenb Cp/Cy — mocTostHHAs sl TaHHOTO Ta3a Be-
nuuynHa. B aToM cnyuae pemienue nuddepeHnaibHOr0 YpaBHEHHUSI UMEET BUJL

pVC"/ “ =const wmm pV' =const. (16)

VYpaBuenune (16) Ha3bIBalOT ypaBHeHHeM aiuabatbl (ypaBHeHueM Ilyacco-
Ha), a moka3zatenb Y=Cp/Cy — moka3zatenem aguadatsl (mokasaresem [Iyaccona).

B nannoit pabore ompeaeneHue y MPOU3BOAUTCS OAHUM U3 KaccUye-
CKHX METOJI0OB, OCHOBAaHHBIX Ha MCCJIEIOBAaHWU HEKOTOPOM MaccChl rasza, mocie-
JIOBATEIBHO MPOXOJAIIEH yepe3 Tpu cocTosius. M3 mepBoro Bo BTOpOe COCTO-
SHUE Ta3 MEePEeXOJIUT MyTeM aauabdaTHOTO PACIIUPEHUs; U3 BTOPOTO B TPEThE —
M30XOpHO, TMPUYEM KOHEUHAasl TeMIlepaTypa B H30XOpPHOM IIpoliecce paBHA
HavyaJIbHOM (KOMHATHOM) TeMIepaType.

Cxema 3KCIEpUMEHTAIIBHOW YCTaHOBKM IpuBeAeHa Ha puc. 1. OHa co-
CTOUT U3 CTEKJISIHHOTO OajtoHa 1, HAOJTHEHHOTO BO3AyXoM. bainon coennHeH
¢ Ma"HoMmeTpoM 2 u KomipeccopoM 3. Ha cxeme Ttakyke o6o3HadeHbI kpaHbl K1
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u K2, ¢ momMomipio KOTOpPBIX 0aIOH COEUHSIOT
C KOMIIPECCOPOM U ¢ aTMOC(epoH.

bricTpoe n3MeHeHHe HaBIIEHUS B COCYJE
MPOUCXOAUT TMPAKTUUYECKU O€3 TermiooOMeHa ¢
OKPYXKAaIOILIEN Cpenou, MOdTOMY MpPOLECC, IPo-
TEKaIMKi 1pu OTKpeITHM KpaHa K2, ¢ mocra-
TOYHOM TOYHOCTHIO MOXHO CUHUTaTh aauadat-
HbIM. [lycTh KOMIIpeccopoM 3 B OaJTIOH Hakaua-
JU BO3IyX, 3aTeM 3akpeutd kpan K1. Yepes 2-3

| —_———
o o MUHYTHl 32 CYET TEIUI0O0OMeHa TeMmmeparypa
K1 S ; BO3/lyXa B OaJIJIOHE CTaHET paBHOU TemmepaType
—@-orrm gy, B Jaboparopun. OOO3HaYUM 3Ty TEMIIEpaTypy
° ° T1. JlaBnenue Bo3ayxa B OalljioHE p1 MPU ITOM

Puc. 1 paBHO
!

Py =Po +P, (17)

r7ie Po — aTMOCc(epHOE JaBIEHUE; p' — U30BITOYHOE JaBICHUE BO3AyXa, KOTOPOE
MOJKHO OIPENEeUTh M0 MOKa3aHUsIM MaHoMeTpa. Breibepem MBICTIEHHO B cocyie
ooveM V Bpamm ot kpana K2. Byaem cuutarh, 94TO YMCIO MOJEKYJI B 3TOM
"o0beme" Hen3MeHHO. B mepecueTre Ha OAMH MOJIb ra3a MoOcie BhIPABHUBAHUS
TEeMIEepaTyp MOJISIpHBIA 00beM ra3a OyaeT Vi, naBieHue p1 u temneparypa T1
(Touka 1 Ha puc. 2).

Ecnmu oTkpbITh Ha KOpOTKOE BpeMs kpaH K2, To dacTe BO3myxa BBIHACT
U3 COCYJa, TaBJICHUE CTAaHET PaBHBIM pP2=po, BEIOpaHHBIM HaMu "00beM" yBenu-
yuTcs 10 3HaueHust V. Temnepatypa Bo3-
nyxa nonusurcs, T><Ti, Tak Kak Ipu BbI-
TEKaHWU U3 CTEKJIIHHOTO OayioHa BO3AYX
3 VT, coBeplIaeT paboOTy TMPOTUB JAaBICHUS
OKpyXaroiero OauioH Bo3ayxa. B Tor
MOMEHT BPEMEHH, KOTJIa KpaH 3aKphIBAIOT,
2p,V,, T, CocrosHMEe "oObema" XapaKTepH3yeTcs
napameTpaMu p2, T2, V2, Tae p2 — aTMo-
V' coeproe napnenne (Touka 2 Ha puc. 2).

Puc. 2 Cuuras mepexoa u3 Toukd 1 B TOY-

Ky 2 anrabaTHBIM MPOIECCOM, TaK KaK OH MPOUCXOAUT JOCTATOYHO OBICTPO, U3
dbopmyier (16) moryuaem

p,V] =p,V,. (18)

[Tocre Toro kak kpan K2 3akpwutu, B TeueHue 2-3 MUHYT MPOUCXOIUT

M30XOPHBIN MpoIEcC TEII000MeHa ¢ OKpy»Karolieil cpenoi. [Ipu sTom Temre-

paTypa Bo3ayxa INpuOJIMKaeTcs K Temieparype B Jaboparopuu T1 U gaBieHue
BO3/yXa [0 OKOHYAHUU 3TOTO MPOILECCA MOBBIIIAETCS A0 BEIUYUHBI P3!
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Ps =P, +P", (19)

rae p' u3Mmepsiercs nmo maHomeTpy. Ilapamerpsl Bo3ayxa Mocie OKOHYAHUS
M30XOPHOro mporiecca — p3, T1, V3, mpuueM V3=V, (Touka 3 Ha puc. 2).

Tax kak TemmepaTypbl BO3yXa B COCTOSHUSAX 1 1 3 OIMHAKOBBI, a YUCIIO
MOJIEKYJI B BEIOpaHHOM Hamu "00beme" MOCTOSTHHO (00beM B3ST BAAIH OT Kpa-
Ha K2), To aJist 5THX COCTOSTHUN MOXHO IPUMEHUTH 3aK0H boiins — Mapuorra:

p.V; =PV, =P,V (20)
Pemas cuctemy ypasuenuii (20) u (18), momyuaem (p,/p,) =p,/p, .

[IponorapupmMupoBaB 3T0 COOTHOLIEHUE, HAlIEM

- In(p,/p,)
In(p,/ps)

B ycroBusix aHHOTO ONBITa JIaBICHUE P2 PaBHO aTMOC(EpPHOMY M pa3-
HOCTh YPOBHEMN KUIKOCTEH B TPyOKax MaHOMETpa B 3TOM Cllydae paBHA HYIIIO.
JlaBneHue BO3/yxa B OallIoOHE B HA4YaJIbHOM COCTOSIHUU P1=Po+ pgH, rae p —
IJIOTHOCTD KHUJKOCTA B MAHOMETPE;  — YCKOpeHue cBoOoaHoro najaenus; H —
Pa3HOCTh YPOBHEH KUAKOCTU B TPyOKaX MaHOMETpPA MPU U3MEPEHUH P1.

JlaByieHre BO3ayxa B OAJIOHE B TPETHEM COCTOSIHHH P3=Po + pgh, rme h —
Pa3HOCTh YPOBHEH KUAKOCTU B TPYOKaX MaHOMETpPA MPU U3MEPEHUH P3.

Tak kak AaBlIeHUS P1 U P3 MAJIO OTIUYAIOTCS OT aTMOC(EpHOro pz, TO
dopmyiy (21) MOXKHO YIPOCTUTH, BOCIOIB30BABIIMCH MTPHOIMKEHHBIM PaBEH-

(21)

ctBoM In (1+ X) =~ X, KOTOpO€ BeINOJIHSETCS 11 Beex Xx<<1. Toraa
- In(1-pgH/p;) _ H 22)
In(1-pg(H-h)/p,) H-h

Benuuuna h B popmyne (22) monmydeHa B HpeIoI0KEHUH, YTO KpaH K2
3aKpBIBA€TCS B MOMEHT OKOHYaHHMs aarabaTtHoro mpoiecca 1-2 (puc. 3).

Eciu KkpaH 3aKpeITh 10  p4 ¢ o Vi, T,
3aBepiieHus mporecca 1-2,
T.€. B TOT MOMEHT, KOT/la JaB-
JieHre B OaJJIOHE CHUBUTCS 10
p'2, HO €llle HE JIOCTUTHET aT-
Moc(hepHOro p2, TO, KaK BUIHO
u3 puc. 3, pa3HOCTb YpOBHEH

KHUJIKOCTH B MaHoMeTpe h' rmo- pgh’ |Ap=pgh,
CJI€ TPOIECCOB PACIIMPCHHS H . b 02, Vi, T
HU30XOPHOTO HarpeBaHMsI, 2 4
ompenenseMas OpauHATON 2'- \Y
3', OKaXeTcsd 3aBBIIICHHOM, Puc. 3

9TO, KaK CJIEyeT U3 pacdeTHON (popMyIisl (22), MPUBEACT K YBEITUUCHUIO BEITHU-
YUHBI Y TI0 CPABHEHUIO C €€ JICMCTBUTEIBHBIM 3HaUE€HHEM. ECiu KpaH 3aKphITh
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CITyCTsI HEKOTOPOE BpeMsl TIOCJIE€ 3aBEPILICHUS afuadaTHOro Ipoliecca, TO 3a 3TO
BpEMs TeMIiepaTypa Bo3ayxa B 0a/NIOHE HEMHOTO IMOBBICUTCS 3a CUYET TETUI000-
MEHa C OKpYyXaroliei cpenoit (n300apHsiid mporece 2-2'" Ha puc. 3). CooTBet-
CTBYIOIIAasl pa3HOCTh ypoBHe# h", onpenensemast opaunartoi 2''-3", okaxercs
3aHIKEHHOM, U4TO MPUBENIET K YMEHBIICHUIO .

JIyist osTydeHust MpaBWIILHOTO pe3ysibTaTta m3mMepeHus: kpan K2 HeoOxo-
JTUMO 3aKpPBITh B TOT MOMEHT, KOT/Ia Ta3 HAaXOJUTCS B COCTOSHUU 2, YTO Clie-
JaTh MPAKTHYECKH HEBO3MOXKHO. BBHIY 3TOr0 OpmmHarty 2-3, COOTBETCTBYIO-
TIYI0 PA3HOCTH YPOBHEH h, mpUXOIUTCS ONpenesnsiTh KOCBEHHBIM ITyTEM.

PaccMoTpum ¢ 3T0ii 1enbo mporece aguadaTHOro paciupenus 1-2 mpu
OTKPBITOM KpaHE C y4eTOM TEeIIoO0OMEHA C OKpYKaroIllel cpenoil BO Bpems
npotekanus mporecca 2-4 (puc. 3). Iporecchl, MPOUCXOIAIINE B COCYIE, HE
SBJITFOTCSL KBA3MPABHOBECHBIMH, MOATOMY T'paQUKH, CTPOTO TOBOPS, CTPOUTH
HEeb3s (B Clydae HEPAaBHOBECHOTO IMpoIlecca HENb3sl TOBOPUTH O JABICHUU U
TEeMIIepaType Ta3a, Tak KaK B Pa3HBIX YaCTAX OAJJIOHA ATU BEIMYUHBI MOTYT
UMETh pa3nuuHble 3HaueHus ). Ha puc. 3 o6o3Havensl: 1-2 — annabaTHBIA MTPO-
necc, 2-4 — m300apHBIM IMpoIECC, MPOTEKAIONUKA B OAJZIOHE MPHU OTKPHITOM
KpaHe Tocje 3aBeplieHHs aanabaTHOTO paciiupeHus, 4-5 — W30XOpHBIN IIPo-
1ecc, MPOTEKAIOIIUI Tocie 3aKpeITus KpaHa. Touku 1, 3, 5 mexxar Ha H30Tep-
M€, COOTBETCTBYIOLIEN Temmeparype 1.

JlommycTiM, 9T0 Ta3 HaxoauTcs B cocTostHUM 1. OTKpBIB KpaH, IPOU3Be-
neM anauabatHoe pacimmpenue. [lpu 3ToMm TemmnepaTypa rasa MOHU3ZUTCS OTHO-
CUTEIIbHO KOMHATHOW 10 TemmepaTypsl T2, JaBICHHE CTaHET PaBHBIM aTMO-
chepHomy p2 (mporecc 1-2). Eciu o okoHYaHuu mporecca 1-2 KpaH OCTaBHTh
OTKPBITBIM Ha BpeMs t, TO TeMIepaTypa raza B OaJUIOHE 3a 3TO BPEMS MTOBBICHT-
Ccsl 3a cYeT TeruiooOMeHa 0 BenuunHbl T4 (M300apHbIi mporiecce 2-4). 3akpoem
MOCJIe ATOTO KPaH M OCTaBUM OaJUIOH 3aKPBITBHIM JIO TEX IOp, TTOKA TeMITepaTy-
pa BHYTpU OajuiOHa HE CTAHET PaBHOM TeMIlepaType OKpyxarouiei cpenbl T1
(u30x0pHEIi mporiecc 4-5). [Ipu 3ToM gaBiacHUE raza B 0alJIOHE MOBBICUTCS Ha
HEKOTOPYIO BEIUYUHY Apt, ONpEAeNsIEMyI0 IO COOTBETCTBYIOUIEH pa3HUIIE
ypoBHEH xunkoct B MmaHometrpe ht. C ymeHbllleHHEeM BpeMeHH t BenuunHa hy,
KaK 3TO BUIHO M3 pHUC. 3, BO3pacTaeT u B npejene npu t—0 cTpeMuTcst K HeKo-
topomy 3HaueHuto h (hy—h).

CrnenoBaTenbHO, BEIMYUHY h MOXKHO OTpeNeNnTh, UMes TpaduK 3aBUCH-
MOCTH ht OT t, TIOJTy9€HHBIN OTBITHBIM ITyTeM. MOYKHO TTOKa3aTh, YTO B YCJIOBH-
SIX HAIIIETO OIBITa UMEET MECTO COOTHOIIICHHE

In(h,)=In(h)-at, (23)
rIe a — Hekotopast koHctaHnTa. [lomyunB Ha onbiTe psa 3Hadenuit In(hy), coot-
BETCTBYIOIINX PA3IUYHBIM JUTUTEILHOCTSIM PACIIAPEHUS t OT OJHOT0 W TOIO
’Ke 3HAYeHus P1, HaHeceM uXx Ha rpaduk 3aBucumoctu In(hy) = f(t). Coequnus
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MOJIYYEHHBIE TOUKH MPSIMOI U TTPOJIOJKUB €€ JI0 IEPECEUEHUS C OChIO OPMHAT,
HaiieM jJorapudm uckomoi BenuauHs! h (puc. 4).

HOpﬂ)]OK BbINNOJTHCHUHA paﬁon

1. Otkpoiite kpan K1 u komnpeccopom 3 Hakavaiite B 60amion 1 Bo3myx
TakK, 9YTOOBI Pa3HOCTh YPOBHEH JKUIKOCTH B MaHOMETpe 2 ctama paBHou 200-
250 mm. 3akpoiite kpan K1 u BeiKAUTE 2 MUHYTHL. 3aHecuTe B TaOmuIly (cMm.
MPUJIOKEHKE) 3HAUYECHHUE MOIYJIsl Pa3HOCTHU MOKa3aHU MaHOMETpa B Ha4aJIbHOM
cocrostaum H = |Hz — Hy|.

2. Otkporite kpaH K2 u ogHOBpeMEHHO BKIIOUUTE CEKyHAOMED. Briaep-
’KaB KpaH OTKPBITBIM npumepHo 16 n(h)
CeKyHJI, OBICTPO 3aKpoWTe ero, . 1

b

A(In(h)) -

OJIHOBPEMEHHO BBIKIIOYUB CEKYyH- |2
nomep. llokazanus cexyHaomepa
3anumuTe B TaOmumiyy. Yepes 2
MUHYTHI 3aHECUTE B TAOJIMILy 3Ha- Vepennénmas s
YCHHUC MOAYJIA pPa3sHOCTH IIOKa3a- npsamas
HUi MaHomeTpa hy = |y — hyl. ~ .

) 3. IloBTrOopuTe MyHKTHI 1 U 2 Puc. 4 t
emé€ Ba pasa.

Buumanue! Ilepes kaxIbIM OMBITOM IOCJE BIpaBHUBAHUS TEMIEpaTyp
70 OTKPHITUS KpaHa K2 ypoBeHb XKHIKOCTH B MAHOMETPE CIEAYET OCTOPOKHO,
C IOMOIIIbIO HACOCa, YCTAaHABIIMBATH HA TO K€ JIEJICHUE, YTO U B TIEPBOM OIIBITE.

4. TlpoBenute n3MepeHus IO MyHKTaMm 1-3 s BpemeHu i, mpuMepHO
paBHOro 12, 8 u 4 cekynuam.

5. Ilo gaHHBIM TaONMIBI HA MUJUTUMETPOBOM OyMare mocTponTe rpapuk
In(hy) = f(t). I 3Toro Ha KOOPAMHATHYIO TIOCKOCTh HAHECHTE BCE IOJTYUCH-
Hble Touku. [IpoBeauTe ycpenHeHHyro npsmyto u onpenenure In(h) kak Touky
nepeceyeHust 3Toi npssMoit u ocu opauHart. [lo 3navenuto In(h) onpenenute h u
o opmyre (22) mpousBeauTe pacueT rmoxkazaTess aanadaTsl v.

6. OueHuTe MOrpemHoOCTh pe3ynbrata u3Mmepenu Ay. Uepes Touku, oT-
CTOSIIIIME HAa MAaKCUMAaJIbHOE PACCTOSIHUE CBEPXY M CHU3Y OT YCPEIAHEHHOU Mpsi-
MOW, TIPOBEJNTE IyHKTHPHBIC MPSMBIC, MapajuiebHbIC YCpeTHEHHOH (pHC. 4).
Nzmepnrre mo ocu opamuat BenmmuuHy A(In(h)). IlpuHSAB OTHOCUTENBHYIO ITO-
rperrHocTh h kak On = A(In(h)), orneHrTe OTHOCUTENEHYIO TOTPENTHOCTh MOKa-

3atesns aauadaTel o Gpopmye
AH + Ah T

2
SY: 8H+( h

rae Ah=h-8, — abcomorHas morpemrocTs Bemmannbl h, AH=11.C/2 — a6-

COJIFOTHAsl CUCTEMAaTU4YecKasi MOrpelIHoCcTh BeIuYruHbl H mpu BeIOOpe 10BEpU-
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teapHOM BepositHoctu P=0,95, C — nena aenenus Mmanomerpa, op=AH/H — ot1-
HOCHUTEJIbHAs MOTPEIIHOCTh H.

7. IlpoBequTe cpaBHEHHE IKCIEPUMEHTAILHOIO TOKa3aTels aguadatsl y
C €r0 TCOPETUYECKUM 3HAYCHUEM, CUMTAasl BO3yX CMEChIO IByXaTOMHBIX T'a30B,
Y ClIeJIaiiTe COOTBETCTBYIOIINE BBIBOBI O MIPOJICIAHHON padoTe.

BOIIpOCLI H 3aJaHuA JJId CAMOKOHTPOJIsA

1. Hanumure ypaBHEHUE COCTOSHUS Ji UAeanbHOro ra3za. Kakos gusu-
YECKUU CMBICIT MOJISIPHOU Ta30BOM MOCTOSTHHOW R?

2. Chopmynupyiite mepBoe Hayano TepMOAMHAMHKHU. [IpumeHuTe ero
Pa3IMYHBIM U30IPOLIECCAM.

3. Kakoit mpomecc HaspBaercs ammabatHeiM? [lomyuute ypaBHEHHE
ITyaccona.

4. JlaitTe omnpeaeneHue yaeabHON U MOJISIPHOU TeroemMkoctei rasza. [lo-
Jy4uTe ypaBHeHHe Maiiepa.

5. [lokaxuTe, 9TO TETUIOEMKOCTh JIOOOTO Ta3a, M3MepEeHHas MpHu MOCTO-
SHHOM JaBJICHUH, OOJIbIIIE €Tr0 TEIJIOEMKOCTH, U3MEPEHHOU MPHU MOCTOSTHHOM
o0Beme.

6. UTo Ha3pIBaeTCS YHCIOM CTEMeHer cB0OOMbI Mosiekyn? Ilomydute
dbopMyIty JUIs Y 4yepe3 YuCIIO CTeneHei cBoOoAbsl MoJekynbl. KakoBo uncieH-
HOE 3HAYEHHE Y IJI OJTHO-, IByX- © MHOTOATOMHOI'O Ta30B?

7. B uem npeumytiectBa U HegocTaTku Metoga Knemana — Jlezopma jist
u3MepeHus y?

8. Kakue HemocTaTki MIMEET Kiaccuueckasi TCOpHUs TEeIII0EMKOCTH?

bubanorpaguyecknii cnucok

1. CasenweB 1.B. Kypc obmeit ¢pusuku. T.1. CII6.: Jlans, 2018. 432 c.

2. Tpobumona T.U. Kypc ¢usuku. M.: Akagemus, 2016. 560 c.

3. Hertnap A.A., SABopckuit b.M. Kypc duszuku. M.: Akagemus, 2015.
720 c.

[Mpunoxenune
Tabnuiia 3KcrepUMEeHTaNTbHBIX JAHHBIX
H=..mm

Ne /1t

[TpumepHoe 1 5 3

BPEMIL € | e | In(h) [he | tc | In(h) |hy mm| tc | In(hy)

16

12

8

4
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