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OBIIUE METOJUYKCKHE YKA3ZAHUA

Kypc ¢usuku BTy30B IenuTcs Ha IIECTh pasnenoB. B coorBerctBuu c
9TUM Y4eOHBIH Matepuan mocoOusi pasfeneH Ha TPU 4YacTH, KOTOpBIE
BKJIIOYAIOT B ce0s IO OBa pasnena Kypca. M3yueHue KakOoro paszena
COIPOBOXKIAETCS BBIIIONHEHUEM OIHOW KOHTPOJBHOW pPabOTHI M3 BOCHMH
3agad. BapuaHThl 33124 KOHTPOJIBHBIX Pa0OT BBIIAIOTCA IPENOIaBaTEIEM B
KOHLIE COOTBETCTBYIOLIEH 9K3aMEHALIMOHHOU CECCUMU.

[Iporiecc m3ydeHuss Kypca (QU3UKHA CTYJEHTOM O€30TPBHIBHOW (HOPMBI
00y4eHHS COCTOUT M3 CIEAYIOLUIMX OCHOBHBIX 3TallOB: CaMOCTOSTENbHOE
n3y4yeHne (QU3MKH 1Mo y4eOHOH JuTeparype, pelieHHe 3a/1ad, BINOJHEHUE
KOHTPOJIBHBIX PadOT W MX 3allUTa HPerojaBaTelio, BbINOJHEHUE
nabopaTopHbIX paboT, caada 3a4eTOB M 9K3aMEHOB.

CAMOCTOSTEJbHAS PABOTA 110 YYEBHOM JIMTEPATYPE

OTOT BUJ 3aHATUH SBISIETCS TJIaBHBIM B ydeOHOW pabore cTyeHTa
0e30TpHIBHOMN (hopMBI 00y4eHUsI. [Ipu 3TOM HEO0XOIUMO
PYKOBOJICTBOBAThCS CIICAYIOIIUM:

1 Kypc ¢usnku HeoOXOMUMO U3ydaTh CHCTEMATHYECKH B TEUEHUE BCErO
y4eOHOro npouecca. M3yueHne Kypca B CKaTble CPOKH TIEpe K3aMEHOM He
JlaeT TITyOOKHUX U TPOYHBIX 3HAHUU.



2 W30paB Kakoi-HUOYJh YUeOHWK B KauyeCTBE OCHOBHOTO, CTYJICHT
JIOJDKEH TPUJCPKUBATHCS €ro MPH U3YYCHUHU BCETO Kypca WM, IO KpaiHen
Mepe, IeNioro paszena. 3aMeHa OJHOro ydeOHWUKa IPYTMM B IIPOIECCE
M3YYEHUS BEICT K yTpaTre JOTMYECKOH CBS3M MEKIY OTICIbHBIMH
Bompocamu. Ecim ke OCHOBHOE MOCOOME HE JaeT IOJHOro OTBETa Ha
OTJCIbHBIE BOMPOCH MPOrPaMMbI, HEOOXOAMMO OOpPaTHTBCA U K APYrou
yueOHOM JUTeparype.

3 PabGora Hajx y4eOHHUKOM COMPOBOXIAETCS COCTABJICHHMEM KOHCIICKTa, B
KOTOPOM 3aIlMCBhIBAIOTCS (POPMYJIMPOBKH 3aKOHOB M BBIPAXKAIOIIME HX
(dhopMysbl, onpeaeneHus (PU3NYSCKUX BEIMUYUH M CIUHHUI[ UX HU3MEPEHUs,
BBITIOJTHACTCS YEPTEXK M PEIIAIOTCS TUITOBBIC 3a]a4H.

4 Nzydas Kypc QU3HUKH, CTYACHT BCTPEUAETCS C OONBIIAM KOJMIECTBOM
CIUHUI] U3MEPEHHS, KOTOPbIe OOBEAMHSIOTC B MEXIyHapOIHYIO CHCTEMY
emuant (CH). CTyneHT T0DKEH TTOMHHTH, YTO 0€3 OCHOBATEIHLHOTO 3HAHUS
CHUCTEMbl €IAMHHII, 03 YMEHHs IOJIb30BATHCA HUMH TPU PELICHUU
($u3NYecKNX 3a7ad HEBO3MOXXHO YCBOUTH Kypc (u3mkm W TeM Oolee
MIPUMEHATH (PM3MUECKUE 3HAHMS Ha MMPAKTHKE.

CTymeHT He [OMKEH OrpaHWYMBATBCS TONBKO  3aIlOMHHAHHEM
dbmugecknx popmyn. OH TOIDKEH OCMBICIUTD UX M YMETh CAMOCTOSITEIILHO
BBIBECTH.

PEHIEHUE 3AJIAY

HeobxomumbIM yCIIOBHEM YCHENTHOTO WM3Yy4eHHs Kypca oOrmiel (usmku
ABISIETCS CHUCTEMaTHYECKOE pEIICHHE 3a/ad, KOTOpPOe IOMOTaeT YSCHUTD
(bU3MYECKUI CMBICT SBJICHHH, 3aKPENUTh B MAMATH CTYICHTAa (OPMYIIEL,
BBIPa0OTATh HABBIKK MPAKTHYECKOTO MPUMEHEHHS TEOPETHUESCKIX 3HAHUH.

[1pu pemennu 3a1a4 HEOOXOAUMO:

1 BriOpath OCHOBHBIE 3aKOHBI M ()OPMYIIBI, KOTOPBIE HCIOJIB3YIOTCS TIPH
pEIICHNH 3a/1a4H, UX (OPMYIUPOBKY, Pa3bsCHUTh OYKBEHHBIC 0003HAYCHHS,
yrorpeOIisieMble TP HaNMCcaHuu Gopmyi.

2 ConpoBOXKIaTh PELICHNE KPATKUMH HCUEPITIBIBAIOIINMH MOSCHEHUSMH.

3 Bce BenMuMHEL, BXOAAIINE B YCIOBHE 3aJ[a4yd, BHIPA3UTh B €IMHHIAX
CHU. IlpoBeputh pa3MepHOCTh UCKOMOW BEIMYHMHBI, AJIsl 3TOTO MOJACTABUTH B
NpaByl0 dYacTh MOMYYEHHOH (OpMyNIBI BMECTO O00O3HAUYEHWH BEIHMYUH
HAaUMEHOBAaHUSl MX EAWHUL U TPOBEPUTH, IOJIy4aeTCsl JIM B pPe3yJbTaTe
eIMHMIIA HCKOMOW BEJIMYMHBI, BEpHO MONydeHHas pabouas Qopmyna
JOJDKHA JaBaTh MPAaBHIBHYIO pa3MEpHOCTh HCKOMOHW BEJTMUMHEI.



4 B oxoHuUaTenbHYIO (OPMYINy, MONYYEHHYIO B pe3ylbTaTe pelIeHUs
3aJaun B 0oOIIeM BUJE, IMOACTABUTH YHCIOBBIC 3HAUCHHS, BHIPA)KEHHBIC B
emuaunax opHoi cuctembl (CU). IlpeHeOpekeHne 53TUM NpPaBUIOM
MIPUBOJUT K HEBEPHOMY PE3yJbTaTYy.

5 TlpousBecTy BBIYMCIICHHS BEIMYMH, IMOJACTABICHHBIX B (opmyiy,
PYKOBOACTBYSICH ~ IpaBUJIaMH  NPUOJIDKEHHBIX  BBIYMCICHUH,  TpU
HEOOXOIUMOCTH— TIPENCTABIATh pE3yJNbTaT B BHJE CTENEHHOrO 4YHCIA.
3anucarh B OTBETE YMCIIOBOE 3HAUEHHE U Pa3MEPHOCTh €AMHHUIIBI H3MEPEHUS
rckomoil BenmuunHbl B CU.

6 OLeHuTh MpaBIoNoI0OHOCTH MOIYYEHHOTO pe3yIbTaTa.

dusnveckue 3a7aud BeCbMa pa3HOOOpasHbI, U JaTh €AUHYIO CXEMY HX
petieHnst HeBo3MOXKHO. OfHAKO, KaK MpaBwiIo, GU3NUECKHe 3a4a9H CIEqyeT
pemate B 0oOIIeM BUE, T. €. B OYKBEHHBIX BBIPAXKEHUSX, HE MPOH3BOJII
BBIYMCIICHUS  MPOMEKYTOYHBIX  BEIMYMH.  YHCIOBBIE  3HAYEHHA
MOJICTABJISIFOTCS.  TOJNBKO B OKOHYATENbHYIO  pabouyro  dopmymy,
BBIPAXKAIOLIYI0 NCKOMYIO BETMYMHY. Y MEHUE pellaTh 3a1a4u IpruodpeTaercs
JUIUTENbHBIMU U CUCTEMAaTHUYECKUMU YIPAXKHEHUSAMH.

BBIIIOJIHEHUE KOHTPOJIBHBIX PABOT

BbinonHeHne KOHTPOJIBHBIX PabOT CTYIAEHTOM M HUX PpeLieH3UpOBaHME
Ipeciiefyer ABe LeIH: BO-IIEPBBIX, TAKUM ITyTE€M OCYIIECTBIISIETCSI KOHTPOJIb
3a CaMOCTOSTEIILHOM paboTOl CTyAEHTa; BO-BTOPBIX, IPOBEPSIETCS] YCBOCHHUE
CTYIEGHTOM COOTBETCTBYIOILIETO MaTepuana C LEeJNbI0 OKa3aTh IIpH
HEOOXOAMMOCTH €My IIOMOIIb IO BONpPOCaM, KOTOPbIE OKa3alHuCh Cl1abo
YCBOGHBI WIIHM HE MOHSATHI CTYICHTOM.

[lo xaxmomy pasmenmy Kypca oOmeld QU3MKA CTyJeHT-3a09HUK
MPUCTYNAET K BBINOJHEHUIO KOHTPOJIBHBIX PAa0OT TONBKO I1OCIE M3YHEHHS
MaTepuaga,  COOTBETCTBYIOIIETO  JaHHOMY  pas3felly  IpOrpaMMbl,
BHUMATENBHOIO O3HAKOMJICHHS C IPUEMaMH PEIIeHHs 3a7ad, MPUBEACHHBIX
B JAHHOM MTOCOOMH IO KaXIOMY paszieny Kypca.

[Ipu 5TOM HEOOXOANMO PYKOBOJCTBOBATHCS CIAECAYIOILUM :

1 KonTponmbHbie pabOThI OT TEPBOA 1O TOCIEAHEH BBITONHSIIOTCA B
OOBIYHOW IIKONBHOW TeTrpam (Kaxkaas KOHTpOJIbHas paboTa B OTIEIbHOH
TeTpaau), TOJIBKO IO YCIOBHMSM 3aJad JaHHOTO MocoOus. 3amMeHa KaKow-
100 KOHTPOJIBHOM paboThl ApYyroi, B3ATOM M3 aHAJIOTHYHOTO IOCOOUSs, HE
JOIyCKaeTCs.

2 Ha nu1eBoil cTOpoHEe KOHTPOJIBHON paOOThl MPUBOAATCS CBEACHUS 10
cleqyrouemMy oopasiy:
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3 DBbIONHATE KOHTPOJBHBIE Pa0OTHl  ClEAyeT YEpPHWIAMH WJIH
mapukoBod pyukod. Kaxkmas cnemyromias 3afada JOJDKHA HAUYWHATBCS C
HOBOM CTpaHMIIBl. YCJOBHME 3aJaydl IIEPENUCHIBAETCS MOJHOCTHIO, 0Oe3
cokpameHui. [l 3aMeyaHuUM peLEeH3eHTa Ha CTPaHHLAX TeTpaau
OCTaBJISIIOTCSI TIOJIS.

4 Bce pemaeMble 3allaud  CONMPOBOXJIAIOTCS  KPaTKUMH,  HO
WCYEPTIBIBAIONIMMY TTOSICHEHUSIMHU, PACKPBIBAIOMIMMHU (QU3NUECKHA CMBICIT
yrorpediisieMbIXx (GopMyin, B ¢ 00s3aTeNbHBIM BBHIMOJHEHHEM OCHOBHBIX
[IPaBUJI PELLICHUS 3a1a4.

5 B KoHIE KaXIOW KOHTPOJIHHOW pabOTHl CTYICHT-3a09YHHK IOJDKEH
NPUBECTH Ha3BaHWE Yy4YeOHMKA WM Y4eOHOro IOCOOMs, KOTOPBIM OH
[0JIb30BAJICA, aBTOpa W TOJ M3AaHUs, 4YTOOBl PELEH3CHT B Ciydae
HEOOXOIMMOCTH MOI KOHKPETHO yKa3aTb, YTO CIEOyeT CTYAEHTY H3Y4UTh
IUIS 3aBEPIICHUSI KOHTPOJIbHON paboThl.

6 llomydnB TpoperneH3upoBaHHYIO0 paboTy, CTyIEHT 00s3aH YCTPaHUTh
HEIIOCTAaTKU, YKa3aHHBIC PELIEH3EHTOM.

7 Ecnu npu peLieH3sHpoBaHUU KOHTPOJIbHAS paboTa HE 3auTeHa, CTYACHT
00s3aH TOCHaTh €¢ Ha IIOBTOPHOE pELEH3MPOBAaHUE, BKIIOYHWB B Hee
JONOJIHUTEIbHbIE PEIICHUs TeX 3aJad, B KOTOPBHIX OBUIM JOMYILICHBI
ommbku. Pabora Haj omMOKaMU BBINTONHSCTCS B TOW e TeTpaju (B KOHIIE
KOHTPOJLHOU PaboTEhI).

8 CryneHT sBiseTcd Ha DHK3aMEHALMOHHYIO CECCHIO, MOJydaer Ha
kKadenpe mnpopeueH3UpOBaHHBIE PAa0OTBI M 1O PACIHUCAHUIO JAEKaHaTa
3alMIIaeT ux npenogaBatento. CTyqeHT JOJKEeH OBITh FOTOB NPH 3alIUTE
KOHTPOJILHOH PabOThl AaTh MOSICHEHHS MO CYIIECTBY PELICHHS BXOAALIMX B
Hee 3a7a4. 3auTeHHbIe KOHTPOJIbHBIE Pa0OTHI OCTAIOTCS Y 3K3aMEHATOpa.



1 BOITPOCHI 1JIAA U3YYEHUSA TEOPETUYECKOI'O
MATEPHAJIA 110 PABJAEJAM ITPOI'PAMMBbI

Beeoenue.  Kunemamuxa mamepuanvhou mouxku. MexaHUYECKOES
nekenue. Cucrema orcuera. Tpaekropus. [lepemenienne u myts. CKOpOCTh
U yckopeHue. TaHreHIuaabHOE M HOPMaJbHOE YCKOpeHHE. JIBHkeHue
MaTepUaIbHOM TOYKH 1O OKPYKHOCTH. CBS3b MEKIy JIHHEHHBIMU U
YTTIOBBIMH XapPaKTEPUCTUKAMU JIBHKECHUS.

Junamuxa  mamepuanvnoti  mouku U mend,  OBUINCYUWE20CS
nocmynamenvro. llepBbplii 3axkoH HploToHa. HMHepuuaabHbIE CHUCTEMBI
orcuera. Cuina, macca. Bropoit 3akon Heiotona. Tperuii 3akoH HeioToHa.
Nmirynbe. 3aKoH COXpaHEHUS UMITYIIbCA.

Cunvl 6 mexanuke. Buapl cun B mexanuke. Cuibl ynpyroctd. Cuitbl
Tpeaus. Cuiabl TSDKECTH. 3aKOH BCEMHPHOTO TATOTEHHs. | paBHTAIIMOHHOE
Mmojie M €ro XapakTepucTHKH. [loHsATHE 00 HEMHEPIMAJbHBIX CHCTEMaXx
OTCYETA.

Pabora. MomHuocts. KoHcepBaTHBHBIE W HEKOHCEPBATHBHBIC CHITHL.
[lorenmmanbuast sHeprus. KuHermdeckas »Heprus. 3aKOH COXpaHEHHA
SHEPIUH B MEXAHHUKE.

Lunamuxa epawamenvhoco O8udiceHuss meepoozo mena. Mopenb
abcomoTHO TBepaoro tena. [locTymarensHoe W BpamaTeabHOE IBMKEHUS
tena. LleHTp mHepnmm (Macc) TBepAOro teiaa. MOMEHT WHepnuu. MoMEHT
uMITynsca. MomeHT cumiibl. OCHOBHOM 3aKOH MEXaHWKH BpallaTelbHOTO
JBIKEHUS. 3aKOH COXPAaHEHUS MOMEHTa UMIyibca. Kunernueckas sHeprust
BpAaILATEIBHOIO ABUKCHUS TeNa.

Penamusucmcxkasn mexanuka. llpeodpazoBanms ["anmmnes. Mexanndeckuit
NPUHLHI OTHOCUTENBHOCTU. ['paHHIBl MPUMEHUMOCTH KIACCUYECKOU
mexaHukd. [loctynatel  DiiHiuTeliHa. [IpUHUMIBI  OTHOCUTENBHOCTH
Onnmreitna. [IpeoOpasoBanust Jlopenna. CrnenctBusi, BBITEKAIONINE U3
npeoOpa3oBanmii JlopeHa (0THOBPEMEHHOCTh COOBITHH, COKpaIlleHNe JITHH
U TPOMEXYTKOB BPEMEHH, PENATUBUCTCKUI 3aKOH CJIOXKEHHUS CKOPOCTEH ).
PenstuBuctckass macca ¥ umnyiabc. OCHOBHOM 3aKOH PENSTUBUCTCKOU
muHamMuku. [loHsATHE SHEPTUU B PENSTUBUCTCKON MEXaHUKe (IHEPTHUS ITOKO,
KHHETUYeCcKas, oaHas ). B3auMoCBs3b MacChl ¥ SHEPTHH.

2 PEKOMEHAYEMAS JIUTEPATYPA
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., 1990. — 624 c.

7 Kyxaunr, X. CnpaBounuk no ¢gusuke : [nep ¢ Hem.| / X. Kyxnunr
; mox pen. E. M. Jlelikuna. — M. : Mup, 1982. — 520 c.

8 CoOopuuk 3amau no ¢usuke / nmox obul. pex. M. C. Llenpuka. —
2-e u3g., nepepab. — MH. : Berm. mk., 1976. — 320 c.

9 ®usuka: 3amaHud K NPaKTHUECKUM 3aHsaTvsIM / mox pen. K. I
Jlarytunoit. — 2-e u3n., nepepab. u gon. — MH. : Beim. mk., 1989. —
236 c.

10 HoBoaBopckas, E. M. MeTtoavka npoBejeHus yIpaxkKHEHUH MO
¢usuke Bo BTy3e / E. M. HoBongBopckas, . M. JImutpueBa. — 3-¢
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3 CBEAEHUA N3 TEOPUN

MoJNeKyIIpHO-KUHETHUECKAsT TEOPUS HCATbHBIX Ta30B
KommuaecTBo omHOpOIHOTO BelecTBa (B MOJISX )
N m
V=— WM V=—,
N, u
rne N —uncino monekyn; Na —mocrosiHHas ABoraapo; M —wMacca; p—
— MOJISIpHAsI Macca BeIecTBa.
Ecnmu cucrema mpencraBnser co0OH CMeCh HECKOIBKHX Ta30B, TO
KOJIMYECTBO BEIIECTBA CUCTEMBI

N N N m m
—1+—2+...+—”=ﬂ+—2+...+—”,

Na Njp Na 1 M, Hn
11

V=V, +Vv,+. .tV =



rae vi, Ni, Mi, Wi — COOTBETCTBEHHO KOJMYECTBO BEIECTBA, YUCIO MOJIEKY,
Macca, MoJsIpHast Macca i-if KOMIOHEHTBI CMECH.

VYpaBHeHHE COCTOSIHUSI HAeanbHOro rasza (ypaBHeHue MeHpeneeBa-
Kunaneiipona)

pV:%RT:vRT,

rae p — naeneHue; V —oObeMm; M —Macca; | — MOJIsIpHAas Macca rasa;
R — yauBepcanbHasi ra3oBas IOCTOSIHHAS; V — KOJIMYECTBO BEIECTBA;
T — TepMoMHaMHUY€ECKas TEMIIEpaTypa.

OnbITHEIE Ta30BbIC 3aKOHBI, SABJISIFOIITUECA YaCTHBIMH cllydasasMu
YpaBHEHUS COCTOSIHUS JJIsI U30ITPOIIECCOB:
a) 3axkon boitna-Mapuorra (M3oTepmudeckuii mporecc — 1 = const, m =
= const):

pV = const,
WM JUIS IBYX COCTOSIHUH Ta3a:
piV1 = paVy;
0) 3akon I'eit-JIroccaka (n300apHBIi IpoIecc — P = const, m = const):
4 n b,
T:const WA T1 = T2 ;

B) 3akoH Ilap:st (m30xopHEIi Tporece — V =const, m = const):

P po_DP
T= cons njim T] = ) )
') 00ObeIMHEHHBIN Ta30BbINA 3aKOH (M = CONSt):
pV oVl
——=const WM ——="—"—,
T L L

rae pi1, Vi, 71 — naBienuwe, o0bEM M TemIeparypa rasa B HadaJbHOM
COCTOSIHUU; p2, V2, T2 — Te e BETUYNHBI B KOHEYHOM COCTOSIHUH.
3axoH [JlanbToHa, onpenensonuil 1aBineHue cMec N UaeaabHbIX ra3oB,

P=p1+p2+..+pn
rac pi —HapLII/IaJ'ILHOG JAaBJICHUC I-ﬁ KOMIIOHCHTBI CMCCH. HapLII/IaHLHLIM
Ha3bIBACTCA OAaBJICHUC, KOTOpO@ HpOI/I3BO,Z[I/IJ'I 6I:I 9TOT ra3, €CiIn 6BI TOJBKO

OH OJWH HAaXOAWJICA B COCYJAC, 3aHATOM CMECHIO.
MOJ'IS[pHaSI Macca cMecHu N ra3oB
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m, +m,+...+m,
v, VA,

rzie M ¥ Vi — Macca U KOJIMUYECTBO BELECTBA 1-TO KOMIIOHEHTA CMECH.
Konnentpanus Mmonexyn

nzﬁ :EN A
Vo
rae N —4ucimo moiekyn B cucteme; V — 00BEM CHUCTEMBI; P — IJIOTHOCTH
BemectBa; Na— uucio ABoraapo.
dopmyiia cripaBeyIMBa JUIsl JIIOOOr0 COCTOSIHUS BEIIECTBA.
3aBHCUMOCTh JAaBJICHH Ta3a OT KOHIICHTPAIMH MOJIEKYJ U TEMIIEpaTypPhl

p = nkT,

rre kK — mocrostuaas Bonbiimana.
OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUYECKOW TEOPHUH HII€aIbHBIX
rasoB
p=%nm0<vKB>2 :%n<s> I pV=%m<vKB>2 :%E,

re N — KOHLEHTpAIUs MOJEKYI;, Mo — Macca OTHOW MOJEKYNbl; M — Macca
raza B 00b&Me V, <Vi> —CpemHsss KBaJpaTHYHas CKOPOCTh MOJIEKYIT,
<g>—cpemHsis KAHETWYECKAsh DJHEPTHs IIOCTYNATEIbHOTO  JBM)KEHUS
MOJIeKyJ T, E —cymMMapHas KWHETHYecKash DJHEpPrus IIOCTYMaTelbHOrO
IBUKEHUS BCEX MOJIEKYJ.

3akoH MakcBemia pacmopelelieHuss MOJIEKYJT HICalbHOrO rasa Io
CKOPOCTSIM

N w

2
dN (v) iy m, V2 exp _ My

Ndv 27kT 2KT

f(v)= )
rae f(v) — dyHKIms pacrnpemeneHus: MOJIEKYIT [0 CKOPOCTSIM, OIPEIeIISFOIIast
JIOJIF0 YKCJIa MOJIEKYJI, CKOPOCTH KOTOPBIX JIeKAT B HHTEpBajie OT V [0
vV + dv.

UKciao MONEKYN, OTHOCHTEIbHBIC CKOPOCTH KOTOPBIX 3aKIIOYCHBI B
npezenax ot U mo U + du,

dN(u) = Nf (u)du = % Nu? exp(— uz)du,
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rae U = VIV, — OTHOCHTENbHAsi CKOPOCTh, paBHAs OTHOLICHHIO CKOPOCTH
MOJIGKYl V K HauBeposTHeWmied ckopoctu Vi f(U) — pyHKIMS

pacnpeneneHus N0 OTHOCUTENBHBIM CKOPOCTSIM.
Pacnpenenenue Monekyn IO 3HEprusM. YHCIO MOJIEKy,
KOTOPBIX 3aKJIIOYEHBI B MHTEPBaJIE OT € JI0 € + (e,

1 3
dN (g) = Nf (£)de = % N exp{— %}E(kT ) 2de,

rae f(e) — GyHkIus pacnpeneneHus Mo SHEPTUsIM.
CKopocTh MOJIEKYT:

2RT 2KkT
HauOosiee BeposTHAS — v, = /— = /— ;
2 My
3RT
CpenHss KBaJpaTH4IHas — (Vg )= | — =
V u

8RT
cpemHss apudMernaeckas — <v> = [—=
Ty

e Mo — Macca MOJICKYJIBI.

SHEpPrUU

CpeIIH}I}I KHHCTUYCCKAaA DOHCPTrUs MOCTYIMATEIbHOI'O ABUKCHUA MOJICKYJIBI

@):%m.

CpenHsist ojHast KHHETHYECKAs SHEPTUSI MOJIEKYJTbI
i
<8>= —kT,
2

rae | — 9HCIIo cTereHeil CBOOOIBI MOJICKYIIBI.
bapomerpuueckas popmyna
ng(h—hy)
RT |

TAC ph U po - AABJICHUC I'a3a Ha BBICOTC hu ho.
PacnpeneﬂeHHe EOJ'II)LIMaHa BO BHCIIHEM ITOTCHIIMAJIBHOM I10JIC

n=n exp( Uj
=n, =,
kT

Ph = Po exp{—

rae N — KOHLEHTpalus 4YacTull, No — KOHLEHTpalMusa 4YaCTUI] B TOYKax, e

U = 0. U — ux noteHuuanbHas 3HEeprusl.

Cpe/:[Hee YHCJI0 coyz[apeHI/H?I, HCIIBITBIBAEMBIX MOJ'IGKy.]'IOfI razaiza l C,
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<z> = \/Ercdzn<v> ,

rae d —oddexTHBHBIN aUaMETp MOJEKYNbI; N — KOHICHTPAIUS MOJCKYJT;
(V) — cpenHsis apudMeTnIecKas CKOPOCTh MOJICKYJIBI.
Cpennsis ayimHa CBOOOJHOrO mpodera MoJIeKyII ra3a

w1
=) T

NMnynbc, nepeHOCUMBIM MOJIEKYJIAMHM W3 OJHOIO CJIOS rasa B JApPYrou
yepes 3JIEMEHT MOBEPXHOCTH IIomiaabio AS 3a Bpems dt,

dz

re T — IMHaMHU4ecKash BsA3KOCTh rasza; dv/dz — momepeyHsIii TpagueHT
CKOPOCTH TE€UEHUS €ro CIIOCB.

JlnaamMuyeckas BI3KOCTh

n=3p0i)
3

T7e p — TUIOTHOCTH Ta3a (KUIKOCTH).

3akoH HproToHa A7 CHIIBI BHYTPEHHErO TPEHHS (BA3KOCTH) MEXKIY
CJIOSIMM ILIOIIAbI0 AS

dv
F =n—AS.
7 dz
3akoH TemtonpoBonHocty Oypbe
T
AQ= —/Id—SAt,
dx

rae AQ — remora, mpomienmas MOCPEACTBOM TEIJIONPOBOIHOCTH Uepes3
oKy S 3a Bpemst At; dT/dX — rpaveHT TemriepaTypbl; A — TeILIONPOBOIHOCTb,
U151 Ta30B

= euplv)(1)

¢y — yIenbHas TEMJI0EMKOCTh T'a3a MPH IMOCTOSHHOM 00BEME; P — IUNIOTHOCTD
raza; (V) ul) —cpennsas apudmernueckass CKOPOCTb W CpEAHSS JUTMHA
CBOOOIHOTO Mpodera MoJIeKyI.

3axoH nuddys3un Ouka

15



Am=— %SAt,
dx

rae Am—mMacca BellecTBa, HepeHocHMasi B pesyibTate auddysun depes
MOBEPXHOCTh IUIOMAAbI0 S 3a Bpemst At; dpo/dx — rpaguieHT MIOTHOCTH;

D — koo punment auddys3um; 1s razos

D= % ()0

OCHOBBI TEPMOJAMHAMUKH
MonsipHast TEIIOEMKOCTh Ta3a MPH MOCTOSSHHOM 00BbEME U MOCTOSHHOM
JIABJICHUU COOTBETCTBEHHO
i i+2
C,==-R, C,,=—R,
M 2 pu 2
rze | — 9ucio crernenei cBo0opl; R — yHHBepcanbHas ra30Bast OCTOSHHAS.

Ces3p Mexay yaenbHoH (c¢) u MomsipHoi (C,) TEIIOEMKOCTSIMH

C.=cp,

T7ie |1 — MOJIsIpHas Macca.
YpaBHenue Maiiepa

Cou—Cwu=R.

BryTpenHsist sHEepTHS HI€aNBHOTO ra3a
m

u=—-=~C,T.
1)

Ypasuenne aanabaTHOro Tporecca (ypaBHeHue [lyaccona)
pV? = const, TV "* = const, T'p*" = const,

TAC Y — MMOKa3aTellb a,Z[I/IaGaTBI,

Cp |
YpaBHEHHE TOIUTPOIIBI
pV" = const,

rae n = (C — Cp) / (C — Cv) — mokazarenb MONMUTPOIIBI.
Pabota, coBepiilacmasi ra3oM MpH H3MEHEHHUH ero o0bEMa, B 00IIeM

cllydae BeIUHCIsieTcs o popmyre
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rae Vi v Vo— HaYaabHBIM M KOHEYHBIH 00bEMEI rasa.
Pabora mpu nzobapudeckoM mporiecce (p = const)

A=p (V2— Vi),

npu u3orepmuyeckom (7 = const) —
A="RTIn 2,
u "

mpu aguabaraom (Q = const) —

v-1

RT A Y AR AL Y A A

A=c (T -T)=—L1 1_(_1) =£rL 1_(_1) L I o ,
uW(IZ)v4u v =1\, =1 \p

mpu mojurporHoM (C = const) —

RT T,
4en (1)
pn—1 T

roe Ti, T2, Vi, V2, P1, P2 — COOTBETCTBEHHO HaYaJdbHBIC W KOHEUHBIC

TemmepaTypa, o0bEM U JaBIeHUE rasa.
[lepBoe HayaI0 TEPMOTMHAMUKHA

Q=AU +A,

rae Q — KOMMYecTBO TEIIOTH, cooOmEHHoe Ta3y; AU — u3MeHeHne ero
BHYTpEeHHeW dHepruu; A — pabora, COBEpINEHHAS T'a30M MPOTHB BHEIIHUX
CHIL.

Ieproe HAYAIO TEPMOTUHAMUKH ITPH U300apUISCKOM MPOIIecce

m m m
Q ZAU + A:ECV“AT +ERAT :ECp“AT,

npu u30xopHoM (4 =0) —

m
Q:AU:ECWAR
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npu u3orepmudeckom (AU = 0) —
Q=A="RTI2,
n Vi

mpu aauabaruyeckom (Q = 0) —

m
A=-AU =—-—C, AT.
1)
Tepmuuecknii KOI(POUIMEHT TIOJE3HOTO JCHCTBUS JUIS  KPYTOBOTO
nporecca (IUKJa)
n= A Q1 Qz
o 9

rae Qi — KOJIMYECTBO TEIUIOTHI, MOJIYYEHHOE cHcTeMOoi; Q2 — KOIMYECTBO
TETJIOTHI, OTAAHHOE CUCTEMOI; A — paboTa, coBepIaemast 3a UK.
KII/ nuxna Kapao

rae 11 — TeMiepatypa HarpeBatens; 1> — TeMiiepaTypa XOoJIOJUIbHUKA.

XonmoamibHbI K03(pQUIHeHT MammuHbl, paboTaromeid 1mo odpaTHOMY
nukiny Kapho,

A T,-T,’

rie Qors — KOMMYECTBO TETUIOTHI, OTBEAEHHOE M3 XOIOMMIBHON KaMephl, A —
coBepmiéHHas paborta; 7> — Temmeparypa Ooiee  XOJOOHOTO  Tena
(xomomuuibHOM  Kamepswl); 71— TeMmrepatypa Oollee  TOpsidero  Tena
(oKpykarormeit cpessr).

W3meHeHne SHTPONMUM TIpH PABHOBECHOM IIEPEXO/ie CHCTEMBI W3
coctosgsHus 1 B cocTosHme 2

e =

2
Aszsz—sl=jd—Q.
)T

H3menenne OHTPOIIMA UACATIBHOI'O ra3a

AS =— CV In— + Rlnv
u T Vi
VYpasuenue Ban-nep-Baansca
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2
T2 Jv-"p|-Trr,
[T H u
rae p — JAaBjieHHe; M — Macca; |L— MOJsSIpHas Macca; a U b — mocTossHHBIE
Ban-nep-Baanbca; V — o0bem; T — TepMoIMHAMUYECKast TEMIIEPATypa.
CBsI3b KPUTHUECKUX TMapaMeTpoB — 00beMa, JaBICHUS U TEMIIEPaTyphl
rasa — ¢ noctosHHbIMU BaH-znep-Baanbca:
Vo :3bm_; Pip :Lz; To :S—a'
L 27b 27Rb
BayTpeHHsIs 3HEprus peasbHOro rasa

u=-"lc,T-
u

p+

a
Vu

KoaddurmenT moBepXHOCTHOTO HATSKECHUSI
a=F/I,

rae F—cuna TOBEPXHOCTHOTO HATSDKEHHS, NEHCTBYIOIIas Ha KOHTYP
JUTMHOMN [ , OrpaHUYMBAIOIINI TOBEPXHOCTD JKUJAKOCTH.

[Ipu wm3oTepMHUYECKOM yBETHMYEHUH IUIOMIATN ITOBEPXHOCTU TUIEHKU
KHUJIKOCTH Ha AS coBepiaercst pabora

A=o AS.

JlobaBouHoe maBieHWE Ap, BBI3BAHHOE KPUBH3HOW ITOBEPXHOCTH
KUAKOCTH, BeIpakaeTcs popmymnoii Jlammaca

o L L
Ap—oc(Rl + RJ,
rie R1 m R» — pamuychl KpUBH3HBI JBYX B3aUMHO TIEPIEHIUKYJISPHBIX

CEYCHUI MOBEPXHOCTH KHUIKOCTH.
B cityuae cdeprueckoil moBepXHOCTH

Ap=2alR.

BbicoTa mogHATHS JKUAKOCTH B KaIMJUISIPHOH TpyOKe

_ 2ocos0

- pgr

re 0 — kpaeBol yroi; p — IIIOTHOCTH JKUKOCTH; J — YCKOPEHHUE CBOOOIHOTO
MajieHus; I — paguyc TpyOKH.

h
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Bricota mnogHsATHSA KUAKOCTHU B 3a30p€ MCEXKAY ABYMs ONMM3KUMH U
napaJuiCJIbHBIMU IJIOCKOCTAMUA

_ 2o0cos0
pgd

>

rae d — paccTossHUE MEXY IIIOCKOCTAMH.
VYpasuenne Knaneiipona-Knaysuyca

dar _ (o -0, JT
dp S IP)
IJIe U1 M L2 — YIeNIbHbIC 00BEMBI BEIIECTBA B JIBYX (ha30BBIX COCTOSHUSX; 1 U
p — TeMmIepaTypa W JaBjicHHe (a30BOro rnepexona; iz — yAeiabHas TeIioTa
(hazoBoro mepexosa BEIIECTBA.
3akon [romonra u Iltu: MonspHas temnoeMkocTs C, XHMHUYECKH
MPOCTBIX TBEPIBIX TEJ

C,= 3R,
rac R — YHUBEpCaJIbHas ra3oBas IIOCTOSIHHAs.

3akon Hefimana- Komma: momspHas TteroeMKocTsh C, XMUMHYECKH
CIIO)KHBIX TBEPJBIX TeJ( COCTOSIIMX U3 PA3TMYHBIX aTOMOB)

C.=n-3R,
rme N — ofmiee 4ncio 9acTWll B XUMHYEcKod (opMmyie coenwHeHHs; R —
YHUBEpCAJIbHAs TA30Bast IIOCTOSTHHASL.
IIpu marpeBanmm Tema or 0 °C mo t °C ero mmmHAa (B TMEPBOM
npubImKeHU ) u3MeHsiercs ot lo 10 | mo 3akony
=1y (1+ o t),

rae oy — K03 GUIHEHT THHEHHOTO paCIINPEeHNS.
[Ipu HarpeBanuu tena ot 0 °C mo t °C ero o0bem usmMeHsiercs ot Vo 110
V 1o 3aKoHy
V=V (1+ ow t),
rae ov— K03 HIHueHT 00beMHOro pacimpeHus(oy ~ 3ou ).

4 IIPUMEPBI PEIIIEHUA 34/1AY

IIpumep 1. Halitn MonsipHyt0 Maccy CMeCH KUCIIOpoJia Maccoil My =251
1 a30Ta Maccod My =75 T.
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Pewenue. MonsipHass mMacca CMECH €CTb OTHOILEHHE

Hano:
M. = 25 1 MAacchl CMECH Mcy K KOJMYECTBY BEIIECTBA CMECH, T.€.
1=
my=75r
2 Hem = mCM/ Vewm- (1)
Hem — ?

Macca cMecH paBHa CyMM€E Macc KOMIIOHEHTOB CMECH:
Mey = M1 + My,
KOJIMYECTBO BEILECTBA CMECH

Vew = Vi + Vo =mu/ pg + ma/ pa.

Ioncrasus B popmyny (1) BeIpakeHUs NI Mey U Vey, TOTYIAM

ml +m2
Hoy =————.
CM m1 m2
7_’_7

My My

Iociie BBUCICHHH HAMIEM oy = 30 - 10 kr/Monb.

IMpumep 2. B 6amnone BMectuMocTbio V = 10 J1 HaXOAWTCS TENHi O
nasneaueM p1 = 1 MlIla n npu Temnepatype 71 = 300 K. Ilocne Toro xak u3
6amiona 6but0 B3siTo M = 10 1 renus, Temneparypa B OajsIOHE TTOHU3UIIACH
no 1> = 290 K. Onpenenuts gaBiIeHUE po TEINSI, OCTABIIETOCS B OalJIOHE.

Hano: Pewenue. Jlna pewmeHUss 3aJadd  BOCIIOJIB3yEMCS

V=101 ypaBHeHueM MenzaeneeBa-Kianeiipona, npuMeHUB €ro K
pr=1Mlla KOHEYHOMY COCTOSIHHIO I'a3a’
71 =300 K m,
T, =290 K PV =—=RT,,
vl
p2=? rzae My — macca reiusi B 6ajioHe B KOHEYHOM COCTOSIHUY;

U — MOJIsIpHas Macca Ireinusi; R - YHUBCpCAJIbHAs ra30Basi IOCTOSIHHA.
BI)Ipa3I/IM HCKOMOC JaBJICHUC.

p2= m.RT2/ (HV) (1)

Maccy m: renauss BbIpa3UM dYepe3 MacCy Mi, COOTBETCTBYIOILYIO
HA4YaJbHOMY COCTOSIHUIO Ta3a, M MaccCy Telus, B3STOro u3 0ajuiona

M2 = My — m. 3
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Macca mM; remms TakkKe HAXOAUTCS U3 YpaBHCHUSA MeHILCJ’ICCBa-
KﬂaneﬁpOHa JJIs1 HAYaJIBbHOI'O COCTOSHU A I'CIIUA

ms = upaV / (RT). 3)

[oncrasus Beipaskenust Macc (2) u (3) B (1), Haliaém

wpV _ RT, T, MR,

P2~ RT, uv fpl VY

[poBepum, naér nm momydeHHas Qopmyna emuHHIY AaBieHus. s
3TOr0 B €€ MpaByl0 YacTh BMECTO CHMBOJIOB BEIMYMH TOJCTABIISIEM HX
enuHuIbl. B mpaBoii wactu ¢opmynbl nBa ciaraeMbix. OYEeBHIHO, YTO
MEPBOE U3 HUX JAET eqUHHUITY JaBJICHHS, T.K. TIEPBBIA COMHOKUTEND (12/ T1)
— Oe3pa3MepHBIi, a BTOpoil — nasyieHne. [IpoBepum BTOpoe ciraraeMoe:

[IRIT] 170k / (woms- K)-1K _1Jpx _1H-m _ 1H

[”][V] 1'(KF/M0JH>)‘1M3 T R T =11a.

ITackanp sBisiercs eauHUIIEW AaBiaeHUd. [IpoU3BOAMM BBIUYMCIICHHS,
yunThIBast, 9To [ = 4-10°kr/Moms. Iomyunm p2 = 0,364 MITa.

Ipumep 3. Haiftu cpeqHror0 KHHETUYECKYIO SHEPTHIO TBHKEHHUS OTHON
MOJIEKYJIbI Kuciopoaa mpu Temmeparype 7 = 350 K, a Taxke KHHETHYECKYIO
SHEPTHIO IBIKEHHS BCEX MOJIEKYJ KACIOpoa Maccoi M =4 r.

daHo: Pewenue. Ha kaxayro creneHb cBOOOIBI MOJIEKYIbI
m =4 xr ra3a NPHUXOAUTCS OIMHAKOBAs CPEIHAA DHEPrus <gi> =
T=350K = 1/2KT, rme k — mnocrosunas bBompimvana, T —
<e>_ 9 TEPMOJUHAMHYECKAS] TeMmIepaTypa rasa.
E.—? IMoctynaTensHOMY ABMKEHHMIO IBYXaTOMHOH MOJEKYJIbI

KHCJI0poJaa COOTBCTCTBYKOT TpH CTCIICHU CBOGO,Z[LI,

BpallaTeiibHOMY — /JIBC. Torna CpCAHAA KUHCTHYCCKAsA JSHCPTHUA ABUIKCHUS
MOJICKYJIbI

<e>=5/2KT. @)

Kunernueckas OHEprus ABUKCHUA BCCX MOJICKYJI r'a3a

E«=N <e>. 2
Yucio Bcex MOJIEKYJI rasa
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N =vNa=Nam/p. (3)
[oncrasus Beipaskenne N B hopmyiy (2), momaydaem
E=5KTNAm /(2u) = 5RTm /(2). 4)

[IpousBenéM BBIYMCICHUS, YYMTHIBAs, YTO JUI KHUCIOpoma [ = 32.10°
KI/MOJIb:

<e>=1,21-10?% JIx; Ec = 910 JIx.

Mpumep 4. Vcnonp3ys GyHKIUIO pacrpeeneHusi MOJIEKyNl WeanbHOro
raza 1o OTHOCHTEILHBIM CKOPOCTSIM, OIPEACIUTh YHCIO MOJIEKYJ, CKOPOCTH
koTopeix MeHbIe 0,002 Hanboee BEpOSTHOW CKOPOCTH, €CIIH B 00BEME Ta3za
cogepxxurcs N = 1,67-10% MOJICKYIL.

_I[ angzoz Pewenue. UYmcmo dN(U) Momekyn, OTHOCHTENBbHBIE
\Iilm:l '67 1(;/2‘1 CKOPOCTH KOTOPBIX 3aKJTIOYEHBI B IIPeieNiax oT U 10 U + du,
AN_— 7 | dN(u) = Nf (w)du = %uz exp(—u?) du,

rae N — guciio Monekyn B 00béMe rasa.
ITo ycnoButo 3ama4 Vim = 0,002 Vv, crtemoBaTenbHO, Umax = Vmax/ Vs = 0,002,
Tak kak U << 1, To exp(-U?) ~ 1 — u% TIpeneOperas u><< 1, BeIpaxkeHue s
dN(u) MoKHO 3armKcaTh B BUIE

dN(u) = %uz du.
Y

[IpounTerpupoBa naHHOE BbIpakeHHWe Mo U B mpenenax oT 0 g0 Umax,
HaWaEM

Umax 3
AN:4_N J' uZ du= 4 Nu max
0

Jr 3Jn

Beruncnss, nomyuaem AN = 10™ momekys.
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IIpumep S. BoluucnuTh yAenbHBIE TEMIOEMKOCTH MPU TMOCTOSIHHOM
00beMe M TIOCTOSHHOM JIaBJICHUMH HEOHA M BOJOPOJIA, MPUHUMAS 3TH rasbl 3a
uneanbHble. PaccuntaTh Takke ynenbHBIC TEIIOEMKOCTH CMECH YKa3aHHBIX
razoB, €CIM MacCOBBIE JONH HEoHa W Kuciopona coctaBisioT 80 u 20 %
COOTBETCTBEHHO.

Hano: Pewenue. VY nenbHble TEIJI0OEMKOCTH
, UjicaIbHBIX Ta30B OMPEICIISIOTCS 10 (hopMyIam
1 = 20-10” kr/monp . .
= e i R (i+2)R
y2 = 2-10™ kr/MoJb. Gy=7—iCh="F7"—.
my = 2,5 kr 2 2 H
mz = 1,5 kr Jliist HeoHa (OJIHOATOMHBIH Ta3) YMCIIO

Vi=6M/CVa=2M/C | creneneit cBoGompl i =3 1 py = 20 - 10 kr/MoU.
Ci—?cn—"? [Toaromy
Cpl — ? Cp2 — ?
Cv—?¢—? c1=3-831/(2-20-10% = 624 Jix/(xr-K),
cp1 = 1040 JIx /(xr - K).

Jlns Bozopoa (IBYXaTOMHBIH ra3) i = 5 u 2 = 2-10° kr/Monb.
Cv2 = 1,04 - 10* [Tk /(xr - K), 2 = 1,46 - 10* JIx /(xr - K).

YenpHyl0 TEmIoEMKOCTh CMECH TPU TOCTOSHHOM 00BEME ¢y HalméM
crenyromuM obpasom. TemnnoTy, HeoOXOOUMYIO Il HarpeBaHHUsA CMECH Ha
AT, BBIpa3uM IBYyMs CITIOCOOAMHU:

Q =cv(my + my) AT, (1)
Q = (Cv,1m1 + Cv2 mz)AT. (2)

[IpupaBauBas mpaBeie yactu (1) u (2) u pazmenuB ob0e dYactu
MOJYYEHHOT'0 paBeHCTBa HA AT, TIOIy4nM
cv(Mg + m2) = Cy,1My + Cy2Mo.
m,

Orcronma ¢, =c¢,;,————+C,,
Yo mem, Y m+m,

y I ¢, = C, ,; + C, ,,,
rae 1 = Mg/ (M1 + m2) 1 oz = mz/ (M1 + my).
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Paccyxnmas Tak ke, momyunMm (GopMylly ISl BBIYHCICHUS YAENbHOU
TEIJIOEMKOCTU CMECHU ITPU IIOCTOSIHHOM JIaBJICHUU
Cp = Cp,1m1 + Cp2002.
IIpousBenémM BBIYUCIIECHHUS:

cv=(6,24 - 10%- 0,8 + 1,04 - 10*- 0,2) = 2580 JIx/(xr-K);
¢, = (1,04 -10%- 0,8 + 1,46 - 10*- 0,2) = 3752 JIx/(xr-K).

Ipumep 6. Hexoropas macca kuciopona mpH jaasienun p; = 10° Tla
3annMaer o0beM Vi =10 ;. ['a3 ObU1 Harper cHauyana MpH MOCTOSHHOM
naBieHUu 10 obbema Vo = 30 71, a 3areM MpH TOCTOSSHHOM OOBEME [0
JTaBJICHUS po= = 0,5 MIla. Haiitu usmMeHeHnne BHyTpEHHEH YHEPTHH Ta3a
AUz, COBEPILICHHYIO UM paboTy A1 ¥ KOJIMYECTBO TIOTJIOIIEHHOW ra3oM
TemnoThl Q. [lpom3BecTH aHajJOrMuYHbIC pacuéThl B ciydae OOpaTHOro
CJIEZIOBAaHUS MPOIIECCOB: CHavaa 1o U30X0pe, IIOToM 1o u3obape (pucyHok 1
kpuBag 1B2). CpaBHUTH pPe3yNIbTaTHl PACUETOB B 000MX CITydasX.

p

p2

p1 a

Vl Vz \%
Pucysnok 1

Hano: Pewenue.  OU3NYECKyl0  CHUCTEMY  COCTaBISET

— 5 o
p1=10"Tla UJEANbHBI ra3 — KHCIOpOA. BHYTpeHHss SHeprus
V=10 n sBisteTcs  DYHKIMEN COCTOSHHMS —cUCTeMBI. [loaTomy
V2=30 1 U3MEHEHNE BHYTPEHHEW OHEPruM IIpU [EPEXole W3
p=0,5 MIla OJIHOrO COCTOSHHSL B JIPYrOe BCErJid PaBHO PA3HOCTH
AUgp- ? A1p -7 | 3HAUeHnil BHYTPEHHEH SHEPruH B OTHX COCTOAHUAX U HE

3aBUCUT OT COBOKYIIHOCTU TIPOIIECCOB, MPHUBEMIINX K

Quz -2 Al ? TAKOMY IEPEXOLY CZCTCMLI' o S
A1b2 -? Q12 -? ’

m i i
AU, :__R(Tz _Tl):_(pZVZ - p1V1).
p2 2
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3mech TemIiepaTypa raza B HadaJbHOM M KOHEYHOM COCTOSHHSIX OblLia
BbIpakeHa U3 ypaBHeHus MenzeneeBa-Knaneiipona.
Pabora, coBepii€HHas ra3oM B paccCMaTpUBaeMOM CiIydae,

A= Aa + A

ITpu uzobapuom mporiecce Aia = pi(Ve — Vi), npu usoxopHoM A, = 0.
C yuérom 310r0
A2 = p1(V2 — Vh).

B COOTBETCTBHY C EPBBIM 3aKOHOM TEPMOJAUHAMUKH
Qa2 = AU1a2 + Atz = i1 (2V2 — paV1) / 2 + pa(V2 — Vi).
IToACTaBMB YUCIIOBBIC 3HAYEHHS, OITYYHM

AU =14 - 10° JIx; At = 2.10° JIx; Qlazz 16 - 10° JIx.

Bo BTOpOM citydae mepexon M3 COCTOSIHUS | B COCTOSIHME 2 HAET depe3
HPOMEXKYTOUHOE COCTOSIHME D. VIcKOMBIE BEIMYMHBI MOTYT OBITh HaliJCHBI
CIIEAYIOMNM 00pa3oM:

A2 = p2(V2 — Va);
mi i
AUy, =—— R(Tz _T1)= _(pzvz - p1V1)
u2 2

Q=1 (p2V2 — p1V1) / 2 + pa(V2 — Vi).

HO)ICTB.BI/IB YHCJIICHHBIC 3HAYCHU S, ITOJTYIUM

AU =14 - 103 I[)K; A, =10 - 103 I[)K; Q1b2: 24 . :I.O3 I[)K
CpaBHI/IBaH PpE3yJbTaThl B ICPBOM U BTOPOM Clly4dasaX, 3aME€dyacM, 4TO

AU122 = AU1p2; Atz > Asa; Q2 > Q.

Ipumep 7. Haiitm KIIJ 4eTblpéXTaKTHOrO JBUTATENsl BHYTPEHHETO
cropanusa. CUuTaTh, YTO CMECh BO3[yXa C MapaMU TOIJIMBA M BO3[yXa C
MPOLYKTaMH CrOpPaHUs C JOCTaTOYHOW TOYHOCTHIO BeAET ce0s Kak
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WAeanbHBI Ta3 ¢ MmokasaTeneM aguabaThly. CxemMa peanbHOrO LHKIA
MOKa3aHa Ha PUCYHKE 2, a UIEaNbHOrO — HA PUCYHKE 3.

laHo: Pewenue. B cocrosHuun 1 B Kamepe mocie CropaHus
‘ CKaToil cMecH BO3[yXa C TOIUIMBOM HMEETCs ras Ioj

y_ 5 ‘ OonpmuM jgaBieHueM pi. OO0béM raza Vi. Haumnaercs
T pabouwmii 1wk, [lpu pacmmpenuu rasa mno aauabate 1-2
COBEpIIaeTcsl MONoXKHUTENbHAs padora. B cocrosHuu 2 (HmxHSS MEPTBas
TOYKA) pACIIUPEHHE JJAOCTHUTAeT MaKCHUMyMmMa U TIOPIICHh HAaXOAWTCS B
KpaitneM nonoxxennn. O0béM V2 paBeH cymme 00bEMOB KaMepbl CrOpaHUs U
ouiIvnHApa. IToce OTKPBITUA BBIITYCKHOI'O KjlallaHa JaBJICHUC B LUJIUHAPEC
najgaer o OJU3KOro kK armochepHoMy. B peanbHOM IHMKIIE BBITYCKHOW
KjlallaH HA4YWHACT OTKPBIBATHCA pPaHbIIC JOCTHXKCHHUSA ITOPINHEM HIDKHEN
MEPTBOM TOYKH 2, IOITOMY Tepexof] 2-3 He CTporo u30xopHbIi. Ha ygacTke
3'4 MIPOUCXOJUT BBITAJIKMBAHUE OCTaBHIUXCA B MUIUMHAPE MIPOAYKTOB
cropanus. B BepxHel MEPTBOI TOUke 4 3aKpHIBAETCS BBIMYCKHOW KamaH H
OTKpBIBaeTcsi BHIyckHOH. Ha ydacTke 4-5 TpOHMCXOOUT 3acachIBaHHE
BO3IYITHO-TOIUIMBHOM CcMecH (i1 KapOIOpaTOpPHBIX NBHTATENCH) WIIH
Bo3myxa (IS AW3ENBbHBIX  JBUTaTeneil). B Touke 5  3akphIBaeTcs
BCACHIBAIOMIMI KIAllaH W HAa ydJacTKe 5-6 TPOUCXOAWT CKaTHe padodci
cmecu. CoBepmaercs oTpuIaTelbHas pabora. B Touke 6 cmech
BOCIJIAMEHSIETCS, W JaBlieHHe B KaMmepe C)KaThs Bo3pacTaeT 10 pi. B
WIeaTbHOM IHKIIe CYHTAaeM, YTO TOYKM 5 W 3 coOBMAmaioT, myTh 3-4
coBmagaer ¢ 4-5, 1 HUKaKoi paboTHI B TIpoltecce 3-4-5 He coBepiaeTcs.

p} p} 1

Pucynok 2 Pucynok 3
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PaboTa B 1uKiie B pacuére Ha MOJIb BEIIECTBA

A o4 _p‘—Vll_(ﬂle _ps_Vl 1_(ﬂle _R(TI—IE) 1_(ﬂ)*{1
= A4, 5’6_1{—1 V2 y—l V2 - y—l V2 )

rae 71 u Ts — TeMIiepaTypsl raza B COCTOIHUAX 1 U 6.
Tak xkaky -1 = (Cpp— Cw) / Clu=R [ Cyy, TO

A=c, (7 —7;){1 —(Z—;jyi .

DHEprusi, 3aTpadvBaeMasi Ha yBEJIUYEHHE TEMIIEPATYPhI MOJIS Ta3a oT Tg
1o T,

Q = Cuy(T1—Te).

Y-1
o £

Ortnorrenne Vo / Vi Ha3pIBAeTCsl CTENCHBIO CKATHs. YeM OOJbIlie CTENEHb
okarus, Tem KIIJ Beime. Beraucisembit mo nosiydenHor (opmyne KITJT
OKa3bIBACTCS 3aBBIIIEHHBIM MNPHONMM3UTEIHHO BIBOE II0 CPABHEHHIO C
neiictButenbHbIM KIIJ[ B peanbHBIX JABUTaTENsX BHYTPEHHETO CrOpPaHMS.
HcrounmkamMm  pacxOXOEHWS  SIBISIIOTCA  3HAYUTENBHBIE  OTKIOHEHHS
YCIIOBHM,  TPHHATBHIX A  WASaNbHOrO0  IIMKJIA, OT  YCIOBHMH
(hYHKIIMOHUPOBAHUS PEATHHOTO KA.

Ipumep 8. UpeanevHbliil ras, copepwarmmuid nukin KaphHo, mpou3Bén
padory A = 600 Jx. Temmeparypa 7: HarpeBatenss paBHa 500 K,
temreparypa xononuiabHuka 7> = 300 K. Onpenenuts tepmuyeckuit KII
[MKIIA ¥ KOTUYECTBO TETUIOTHI, OTJAHHOE XOJOAMIEHUKY 32 OIMH IIHKIT.

KII nuuxna

I aHo: Pewenue. Tepmuueckuit KITJ[ nuxmna Kapuo
A =600 I[)K n= (Tl _ Tz)/Tl .
71=500 K
7= 300 K KonuyecTBo TEmnoThl, OTAaHHOE XOIOAUIBHUKY,
n-? Q2=Q1-A,
Q2-? rae Qi = A/ M — KOMUYeCTBO TEIUIOTHI, MONY4SHHOU OT
Harpesartens. [logcraBnss Beipaxenue it Q1 B popmyiy st Qo, momryaum
Q.=A(l/m -1).
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Berauciss, naxogum: 1) n = 0,4; 2) Q2 =900 JIx.

Mpumep 9. OnpenenuTh U3MEHEHHUE SHTPONHH AS TIPU U30TEPMUIECKOM
paciupenun azora maccoit 10 T, ecnu maBieHue raza ymenbiaercs ot 100

1o 50 klla.
Pewenue . V3MeHeHuEe 5SHTPONMUM, YUYUTBIBAs, 4YTO

Hano:
m=10r MPOLIECC U30TEPMUUECKU I,
p1=100 klla 2dQ Q
p2= 50 kIla AS = T T (1)
1
AS-? |

CormacHo 1-My 3aKOHY TEPMOIAMHAMHUKH KOJIMYECTBO
TEIUIOTHI, NojiydeHHoe razom, Q = AU + A. Jlns u3oTepMuuecKoro mporecca
AU =0, mosromy Q = A. Pabora raza B ©30TepMHUYIECKOM IPOLIECCE

A="RT Y2 ~MR7 0P
B Vi ou P2
[MoncTaBuB BhIpakeHue it padoTel B hopmyny (1), Haligém uckomoe
M3MEHEHHE YHTPOIIVH:

AS =TRTINP
|28 P,

Beruucnsis, momydaem AS = 2,06 Tx/K.

IMpumep 10. Haiitu moctostuubie a u b Ban-mep-Baansca st oqHOro
MOJISI XJIOpa, €CJIM M3BECTHO, YTO KPUTHUYECKas Temmeparypa xmuopa Iy =
= 417 K, a KpuTUYecKoe JAaBJIECHHUE p = 7,6 Mlla. Omnpenenuts
BHYTPEHHIOIO 3HEpPrur0 rasza, eciau npu Ttemmepatype 1 = 273 K on

3aHuMaer oowveM Vo= 2 1.

Aano: Pewenue. ®uzndeckylo CHCTEMY COCTaBIISICT OJUH
Tp=417K MOJIb PEajbHOr0 ra3a, ypaBHEHHE COCTOSHHUS KOTOPOrO
Pwo=T7,6 MIla MOKHO 3aITHCaTh B BHJIC
T= 273K a
V=21 p+— [V, —b)=RT,

V
a-—"? n
b-? rae a u b — nocrosuuble Ban-nep-Baanbca; V, — 00béM
u-2? OZJHOT'O MOJIA.
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KpuTtnueckne mapaMerpbl ONPEACSIOTCA Yepe3 MOCTOSHHBIE @ u D
CIISYFOLIIMM 00pa3oM:

Po=al 7b?); Te=8al(27Rb): Vi, = 3b.

Beipaxkass ¢ u D uepe3 KpUTHUYECKYIO TemIiepaTypy H KPHTHYECKOES
JaBJICHUEC, HAXOIUM

27R2TK2p. b_RTKp

64p,p 8Pip

BayTpeHHs1s 3HEprus peasbHOro rasa

a =

. . 212
U—tpr_ 2 _lgp 2RTs
2 V, 2 64p,,V,
rae | = 5 — uncmo crenenei cBobomasr; T — Temmeparypa rasa.
TToncTaBIss YUCIIOBbIC 3HAUEHHS, TonydaeM: a = 0,667 H - M*/Mois;

b =5,69-10"° M*monb; U = 5,34 kJx.

Hpumep 11. Haiftm poGaBouHoe naBiieHHE AP BHYTPH MBUIHHOTO
my3eipss guamerpom d = 10 cm. Kakyio paboTy HY»HO COBEPINUTH, YTOOBI
BBIIyTh 3TOT MY3bIPH?

JlaHo: Pewenue. IIn€HKa MBUIBHOIO ITy3bIpSd HMEET [IBE
d=10cm ‘ cepudeckre TOBEPXHOCTH — BHEIIHIOI W BHYTPEHHIOK.
Ap—? O06e TOBEpPXHOCTH OKa3bIBAIOT IaBJICHWE Ha BO3IYX,

3aKIIOYEHHBIA BHYTpU My3bIps. Tak Kak ToOJIIMHA
IUIEHKK O4YEeHb Maja, TO ITUaMeTPbl 00EUX MOBEPXHOCTEH
MPAKTUYECKH OANHAKOBHI. [lo3TOMY H0GaBOYHOE AaBIEHNE

20
Ap=2—7,
P R

A-7?

rae R — paguyc mysbips.

Tak kak R=d /2, o Ap =8a / d.

PaboTa, KOTOPYHO HYXXHO COBEPINHMTH, YTOOBI, PACTATUBAs IUIEHKY,
YBEITUYHUTD TUIOIIAb €€ TOBEPXHOCTH Ha AS, BeIpaxaercs: popMyioi

A = 0AS = a(S — So).

B nannoM cinydae S — o0mast 1iomaps AByX c(hepruyeckux MOBEPXHOCTEH
IJICHKH MBUIBHOTO Iy3bIps, So — OOIIas TJIOMIA[ b JBYX IOBEPXHOCTEH
TIJIOCKOM TIEHKH, 3aTSATUBAOIICH OTBEPCTUE TPYOKH 10 BBIYBaHHS ITY3BIPSI.
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[Ipenedperas So, monydaem
A =08 =2nd% .
HpOH?;Be[ISI BBIYUCIICHHUA, IIOJTYYUM
Ap=32Tla; 4 =25 103 JIx.

53AJIAYM K KOHTPOJIBHOM PABOTE Ne 2

2.1Tlpu HarpeBaHuu wujcanbHoro raza Ha AT =2 K mpu MOCTOSHHOM
JaBJIeHUN 00beM ero ypenuumics Ha 1/200 repBoHA4albHOrO 00BEMA.
Haiitu nepBoHauvanbHyto TemmnepaTtypy 7 rasa.

2.2 Bayton oobemoM V =151 COAEPKUT YIIIEKUCIIBIN a3 MOJ JaBJICHUEM
p =1,5Mlla u remneparype 7'= 330 K. Onpenenuts Maccy M rasa.

2.3B mwmmaap mmuHOM | =19 M, 3amONHEHHBIM BO3AYXOM IIPH
HOPMaJIbHOM aTMOC(EPHOM JaBJIEHUM po, Hadajld MEAJIEHHO BABMIaTh
mopireHs miomaaso S = 220 cm?. Onpenenuts cuiy F, kotopas Gymer
JeiCTBOBaTh Ha IOPILIEHb, ECIIH €ro OCTAaHOBUTDH Ha paccrosHuu |1 = 11
CM OT JHa IMUINHApA.

2.4 KakoB MoKeT OBITh HaMMeHBIINH V 00beM OajioHa, BMEIIAIOIIEro M =
= 8 Kr KuCIopojia, eclii ero creHkd npu Ttemrepatype t = 30 °C
BBIIEPKMBAIOT faBienue p = 1,8 - 10°Ta.

2.5 JIBa cocyna OMMHAKOBOTO 00beMa coiepKaT Kuciuopon. B oxHom cocyne
naenenue p1 = 220 xlla u Temnepatypa 71 = 850 K, B npyrom — p» =
= 280 klIla, a 7> = 210 K. Cocynpl COEIMHHIN W OXJaJAWIU
Haxonmamuics B Hux kuciopox no 7T = 180 K. Omnpenenuts
YCTaHOBHUBIIEECS B COCYaxX JaBJICHUE P.

2.6 B 6ammone BMecTHMOCTBIO V = 18 11 HAXOMUTCS aproH MOJ JaBJICHUEM
p1 =620 klla u mpu temnepatype 71 = 315 K. Korga u3 6amiona 6s110
B35TO HEKOTOPOE KOJIMYECTBO Ia3a, AaBlicHHE B OajyloHE NOHU3WIOCH
1o p2 = 450 kIla, a remneparypa ycranosuiace 12 = 280 K. Onpenennts
Maccy M aprosa, B3sTOro u3 0ajuIoHa.

2.7 14 r xucnopoma HaxomaTcs mnon naBieHueM pi1 = 280 klla mpum
temnepatype t; = 11 °C. Ilocne pacumpeHus BCIeICTBHE HArpeBaHHUS
MpHU TOCTOSHHOM JAaBJICHWU KUCIIOpoA 3aHs1 oobeM Vo = 11 1. Haiitu:
obbeM Taza Vi [0 pacmMpeHHs; TeMIepaTypy l. Tasza mocie
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paciipenus; MIOTHOCTh P1 rasza J0 PacIIUpeHHs; IJIOTHOCTh P2 ras3a
MOCJIE paCIIUpPEHHS.

2.8 bannon oovemoM V = 14 11 cofepKUT yriaekucislid ra3. JlaBiaeHue p rasa
paBHo 1,5 Mna, a temneparypa 7 = 320 K. Omnpenenuts mMaccy rasa B
OastoHe.

2.9 BoluuciIuTh TUIOTHOCTH O a30Ta, HAaXOMMIIErocss B OaJUIOHE MMOJ
nasienueM p = 2,5 MlIla u umetorero remnepatypy 7' = 420 K.

2.10 B Oamtone Haxomutcs ra3 npu temnepatype 71 = 450 K. o xakoii

TeMIiepaTypbl 7> HaJ0 HarpeTh ra3, YToObl €ro JaBJICHHE YBETHYNUIOCh
B 1,3 paza?

2.11 Haittu maccy M BO31yxa, 3allOJHSIONICTO ayJAWTOPUIO BBICOTOH h
= 45 M u womaneio noma S = 210 m? JlaBieHue Bo3myxa p
= 0,1 MIla , remnepatypa nomerniexus t = 19 °C.

2.12 OnpenenuTh IUIOTHOCTH P BOJSHOIO I1apa, HAXOMIIErocs IO
nmasnenuem p = 2,3 xlla u umeromero Temmepatypy 17 = 350 K.

2.13B cocyae BmectumocThi0 V = 45 1 HaxoguTCs KHCIOPOJ IIpH
temneparype I = 310 K. Kornga gacts rasa u3pacxofoBaiiy, JaBJICHIC B
Oaymtone moHM3Wwioch Ha 120 xlla. Ompemenuts Maccy m
M3pacxoioBaHHOTO Kucioposa. Ilpoiecc cuuTaTh H30TEPMUIECKHM.

2.14 OnpenenuTh OTHOCUTEIBHYIO MOJISIPDHYEO MacCy rasza, ecliH MpH
temmeparype 7 = 231 K u gaBnenun p = 4,2 Mlla oH nMeeT IUIOTHOCTH
p= =6,1 xr/ M,

2.15 Py4HO#l MOpPITHEBOM HACOC 3aXBaThIBAET U3 aTMoc(ephbl TPU KaXKIOM
kauaumn Vi = 65 cm® Bosmyxa. CKONBKO KauaHHil HYXKHO CEIaTh
HacoOCOM JUTSI TOTO, YTOOBI TaBJICHHWE P B KaMepe BEIIOCHUIICAHOW IITHMHBI
oosemoM V = 2.5 am® mnossicmiocs Ha 0,18 MIla? JlaBneHue
atMocdepHoro Bo3ayxa p, = 0,1 MIla. HarpeBom Bo3myxa B mpormecce
CKaTus MpeHedpeys.

2.16 OtkpsITas cTeKNIsTHHAA Koba BMecTHMOCThi0 V = 0,5 e, cojieprkaras
BO3IyX, Harpera no t1 = 147 °C. Kakoii 00beM BOABI BOWJET B KOJIOY
pu ocThIBaHMH ee J10 L, = 32 °C, eciu 1mocie HarpeBaHUs €€ TOPIIBIIIKO
OITYCTHJIM B BOIY.

2.17 B cocyne oobemoM V = 35 5 comepKUTCS HWACAIBHBIA Tra3 IpH
temneparype 7 = 280 K. [locne Toro, kak yacTh ra3a ObLIa BBITYIIIEHA
HapyxXy, JaBlieHHE B cocynae MmoHuswiocb Ha Ap = 0,8 atm (0e3
HU3MEeHeHHs Temneparypsl). Onpenenuts Maccy M BBIMYLIEHHOTO Ta3a.
[InoTHOCTH TAaHHOTO Ta3a MPU HOPMAIIBHBIX YCIOBUSX p=1,4 T/11.
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2.18 Kaxkoii 00beM V 3aHUMaeT WACAIBHBIN Tra3, COACPIKAIIMA KOJIUIESCTBO
BemectBa v = 1,1 kmonp npu masnenun p = 1,2 MIla u Temnepartype
T=430K?

2.19 OnpenenuTh KOTMUYECTBO BEIECTBA V WACAIBLHOIO rasa, 3aHMMAIOIICTo
oobeM V = 30 i npu temnepatype 7 = 310 K u gaBnenuu p = 750 mm.
pT. CT.

2.20 Azot mMaccoit M = 6 T, HaXOAIIMICS B 3aKPBITOM cocynie 00beMoM V
= 5 n npu Temnepatype t1 = 21 °C, HarpeBaercs A0 TeMIiepaTypsi t»
=45 °C. OnpenenuTs AaBJIeHUE ra3a A0 U IOCIIe HarpeBaHMUsL.

2.21 InotHOCTH HEKOTOpOro ra3a mpu temneparype t = 38 °C u naBneHun
p = 220 xI1a pasra p=0,34 kr/ M°. Uemy paBHa Macca JBYX KHMIOMOIEil
3TOrO Tra3za?

2.22 B 3amasHHOM COCY/€ HaXOIWTCS BOja, 3aHUMarolias o0beM, paBHBIN
MOJIOBUHE 00beMa cocyla. BplMHCINTh JaBJICHUE W  IUIOTHOCTh
BOISHBIX TapoB mpu temmeparype t = 410 °C, 3Has, 4ro mpu 3ToH
TeMIIepaType BCs BoJa IMpeBpalaercs B map.

2.23 [laBieHue P1 BO3AyXa BHYTPH ILJIOTHO 3aKPHITOro IpOoOKO# cocya mpu
temmeparype 1y = 11 °C paBro 0,11 MIla. Ilpu marpeBanum cocyma
npobka BwuIeTena. OmnpenenuTh, OO0 Kakod Temmeparyphl [, Harper
COCYJ, €CTT M3BECTHO, YTO MPOOKA BBUIETAET IPHU JaBICHUH BO3IyXa B
cocyne p2 = 0,14 Mma.

2.24 Kak ¥ BO CKOJBKO pa3 OTJIMYAETCS BEC BO3AyXa, 3AIIONHSIOIIETO
noMerenue npu temmeparypax t1 = 15°C u t, = 35 °C? JlaBnenue
OJIMTHAKOBO.

2.25 B BepTHUKaIbHOM 3aKPBITOM C OOOWMX TOPIIOB IMJIMHIPE HAXOAUTCS
MacCCHUBHBIA TOPIIEHB, IO 00€ CTOPOHBI KOTOPOTO- MO OJHOMY MOJIO
Bozayxa. [Ipu 71 = 310 K orHomeHne BepxHETo 00beMa K HIKHEMY
ki = 4. TIpu kakoii Temnepatype 7> 3TO OTHOIIEHHE cTaHeT Ky = 37

2.26 B 3akpsiToM cocynie BMecTuMocThio V = 1,1 M° HaXOIATCS BOJIA MacCoi
m = 1,5 kr u kucimopog maccoi My = 2,4 kr. Halitn naBneHue p B
cocyne nipu Temrieparype t = 550 °C, 3Has, uTo mpu 3TOU TeMmepaType
BCSl BOJIa MIPEBPAILAETCS B MMap.

2.27 bannoH BMeCTHMOCTBIO V = 6 JI COEpKHUT CMECh I'elMs U BOAOPOAA
npu aasieHuu p = 700 xIla. Macca m cmecu paBHa 5 T, MaccoBas J0Js
renus o paBHa 0,7. Onpeaenuts TemnepaTypy I CMECH.

2.28 I'azoBast cMecb, cocTofIIas M3 KHUCIOPOAA M a30Ta, HaXOIUTCA B
OamoHe mo masiaeHueM p = 1,5 Mma. CuuTtas, 4To Macca KUCiIoposa
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coctaBimsieT 30 % OT Maccel CMecH, OINpeNeTuTh NapUHaIbHbIE
JaBJICHHUSA p1 U P2 OTACIBHBIX Ta30B.

2.29 HaiiTn TJIOTHOCTH P Ta30BOM CMECH, COCTOSIICH MO Macce U3 OIHOU
YacTd BOJOPOJAa W CEeMH 4YacTedl KUCIIopojaa, NpU JaBICHHU P
=110 xIla u remnepatype 7= 320 K.

2.30 B 10 xr cyxoro Bo3ayxa COACPKUTCA My = 2,32 K KUCIOPOAa U My
= 7,68 kr azora (MaccamH Opyrux ra3oB mpeHeOperaem). OnpenenuThb
MOJISIPHYIO Maccy BO3JlyXa.

2.31 B cocyne o6bemom V = 0,4 M® comepsKuTCs cMeCh Ia30B: a30Ta MACCoit
M1 = 3 T u KUcIopoaa Maccoit My = 18 r mpu temmeparype 7 = 290 K.
Omnpenenuts JaBJIeHHE p CMECH Ta30B.

2.32 B cocyzae HaxoauTcs cMech U3 My = 11 1 yriiekucnoro raza u My = 16 1
azora. Haiiti mioTHOCTh 3TOM cMecu mpu Temneparype t = 28 °C u
TABIICHUU p = 1,3-10° H/M>

2.33 B cocyze o6bemom V = 0,02 M coziepHuTCs CMeCh Ta30B: a30Ta MACCOi
m: = 12 T 1 Bomopoma Maccoit My = 2 T mpu Temmeparype 1 = =
280 K. Onpenenuts qaBiIeHUE p CMECH T'a30B.

2.34 Kakoii 00beM 3aHHMMaer cMech a3ora macco M; = 0,5 kxr u remus
Maccoit My = 0,7 Kr mpu HOPMAJIBHBIX YCIOBHSIX?

2.35 Vruekucisrii ra3z (CO2) maccoit My = 7 1 u 3akuck azora (N2O) maccoii
m; = 6 T 3amonHsmoT cocya odbemom V = 31073 M. Kakoo obuiee
JaBJIeHHE B cocye npu Temmnepatype t = 106 °C?

2.36 Cuuras, 4TO B BO3[IyXe COAEPKUTCS 1 = 23,6 9acTH KUCIOpOJaa U M =

76,4 yactu az0Ta, HAUTH IJIOTHOCTh BO3AyXa IpPHU JABJICHUU p =

95 klla u Temmeparype t = 16 °C. Halitn mapumanbHbie TaBICHUAS
KUCIIOPO/a U a30Ta MPH 3THX YCIOBUSIX.

2.37 Cocyn obvemom V = 25 11 comepHUT CMECh BOIOPOAA W TENWs MpHU
temmepatype t = 18 °C u gasnenuun p = 0,2 Mna. Macca cmecu m =
= 6 r. OnpenenuTe OTHOLIGHWE Macchl BOIOpOJa K Macce Ieius B
TAHHOU CMECH.

2.38 B cocyne obvemom V = 0,6 1 Haxomaurcs M = 1,2 T mapooOpa3HOTo

tona. Ilpu temnepatype t = 1050 °C nmaBieHue P B cOCyAe OKa3anoch
paBHbIM 95 klla. OnpenenuTh CTEneHb AUCCOMUAIIMKA MOJIEKy Hona |»
Ha atombl | mpum »tMx ycnoBusix. Macca omHoro momns |2 paBHa
254 r/monb.

2.39 B cocyzne nHaxonuTcs yriaekucnelil ra3. Ilpu Hekoropoll Temmepatype
CTENEHb UCCOLMAIMN MOJIEKYJ YIJIEKHCIIOTO0 Ta3a Ha KHCIOpPOA U
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okuch yraepoga pasHa 30%. Bo ckonbko pa3 gaBieHue B cocyle Ipu
3THX YCIOBHUAX Oyzmer Oomblle TOrO NaBICHHs , KOTOpPOE UMENO Obl
MecTo, eclii Obl MOJEKYJbl YIJIEKUCIOrO0 Tra3a He Obuin  Obl
JIUCCOLIMMPOBAHEI ?

2.40 B Gamnonax oobemamu Vi = 22 1 u Vo = 48 11 comepxaTcs uacaibHbIC
rasel. JlaBnenue B mepBoM Oawtone Pi = 2,5 Mlla, Bo BTOpoM — P2 =
= 1,7 Mmna. Onpenenuth o0Iiee JAaBJICHUE U MapIlUaibHBIC TaBICHUS
ra3oB TOCJie COeMHEHHs OaIOHOB, €CIIM TeMIlepaTrypa ra3oB ocTanach
MPEXKHEN.

2.41 Konba Bmectumoctbto V = 0,6 J1 COOEpPKUT Ta3 MPH HOPMAIbHBIX
yenoBusx. Onpenenuts uncino N MOJIEKyII ra3a, HaXoIsuXcs B KoJoe.

2.42 OmHa TpeThb MOJEKYN a30Ta Maccoi M = 12 r pacnanach Ha aTOMBI.
Omnpenenuts noiHoe yucino N yacTull, HAXOASIMXCS B KOJIOE.

243 B cocyne BMecTUMOCTBIO V = 6 J1 TIpH HOPMaJbHBIX YCIOBHSX
HaXomuTcs Kuciopoa. OnpenenuTh KOJTHYeCTBO BEIIeCTBa V 1 Maccy M
KHCJIOpPOJa, a TAK)KE KOHIIEHTPALUIO N €ro MOJIEKYJ B COCY/IE.

2.44 OnpenenuTh KOJIMYECTBO BEIISCTBA V BOAOPOA, 3aIMOJHSIONIETO COCY/
obsemMoM V = 5 71, ecld KOHIIEHTpAIlds MOJEKYN Ta3a B cocyle N =
=3-10° M3,

2.45 Onpenenuth KOJWYECTBO BemectBa v W umcino N Monekyn aszora
maccoii m = 0,6 kr.

2.46 Onpenenuts: ckombko Monekyn N comepxkutcs B V = 2 MM® BOIBI;
KakoBa Macca M OHOW MOJEKYJbl BOABL;, AuaMerp d MOJEKyJbl BOJIbI,
CUHUTAs], YTO MOJIEKYJIBI UMEIOT BUJ IAPUKOB, CONPUKACAIOIIUXCS IPYT
C IpyroMm.

2.47 B GainoHe BMECTHMOCTBIO V = 5 1T HAXOIUTHCS KUCIOPOA Macco M =
= 5 r . OnpenenuTh KOJMYECTBO BEIIECTBA V M KOHLEHTPALUIO N ero
MOJIEKYJI.

2.48 Cxonmbko Monekyn Oyner HaxomuThes B V = 4 cM® cocyma npu
temmepatype t = 14 °C, ecium cocya OTKayaid A0 pa3pexeHus p =
=10 mm pr. cT.

2.49 Onpenenuthb, KaKylo yacTb oObeMa V, B KOTOPOM HaxXOAWTCS ra3 MpH
HOPMAJIBHBIX YCIIOBHSIX, 3aHUMAIOT MOJIeKybl. J{namerp d MoieKyIsl
cuntath paabM 1,1-1070 M.

2.50 I1oTHOCTL P BOIOPO/A TIPH HOPMANBHBIX yciloBUAX paBHa 0,09 kr/m®,
Omnpenenut Maccel aTOMa U MOJIEKYJIbI BOIOPO/AA.
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2.51 Macca Mo mbumaku paBHa 3-10° r. Kak u Bo cKombko pa3 oHa
OTJIMYaeTcs OT Macchl MOJEKyJabl M Bo3ayxa? MomspHas macca L
BO3/yXa paBHa 29 1/MOJb.

2.52 Onpenenuth Maccy M Monekyisl pornana CsHg 1 €ro miIoTHOCTE p MpH
HOPMAaJIbHBIX YCIOBHSIX.

2.53 IInoTHOCTh BOJOpONA P1 U METaHa Py MPH HEKOTOPBIX OJHMHAKOBBIX
YCIOBHAX COOTBETCTBEHHO paBHBI 0,09 u 0,72 xr/m°. BbYHCINTH
MOJISIPHYIO [l2 Maccy MeTaHa, €clM MOJISIpHas Macca BOJIOpoja i =
=2 10 kr/Moib.

2.54 Kaxkoe xonudecTBo N MOJIEKYJT CONEPIKUTCS B M = 5 T BOASHOrO mapa.

2.55 Moriekysa a3oTa JeTUT ¢o ckopocThio V = 480 m/c. HaliTu konnyecTBo
JIBUOKEHUS 3TON MOJIEKYJIbI.

2.56 B cocyzne BMecTuMOCTBIO V = 5 1T HAXOIUTCS BOJOPOA Maccoii M = 2 T.
Kaxoe xonmmdectBo N Mornekyn Haxomutcs B o6beme V = 3 cm® 3T0rO
cocyna?

2.57 B xonbe BMecTHMOCTBIO V = 260 cM® HAXOMUTCA Ta3 IPH TEMIIEpaType
T =280 K u naBnenun p = 55 x[la. OnpeaeauTs KOJIMYECTBO BEIISCTBA
v ra3a u 9ucio N ero Moyekyir.

2.58 OnpenennuTh KOHIIGHTPAIMIO N MOJEKYJ KHUCIOPOJa, HaXOAAIIErocs: B
cocyne BMectuMmocTbio V = 3 ;1. KommuecTBo BemecTBa vV KHCIOpOaa
pasHoO 0,4 MOJIb.

2.59 Ckonmpko N Molekys raza HaxOAWTCsl B 0aJUIOHE BMECTUMOCTBIO V =
= 35 1 nmpu Temnepatrype 7' = 310 K u naBnenuu p =2 Mlla?

2.60 B xon6e BMecTMOcTIO V = 120 cM® cosepKuTcs HEKOTOPBIH Ta3 MpH
temneparype 7= 305 K. Kak u Ha CKOJIBKO U3MEHUTCSI IaBJICHUE p Ta3a
B Konbe, eciM BCIENCTBHE YTEUKH Ta3a M3 KOmObl BhIio AN =
= 3-10" momexyin?

2.61 Monekyra KHCIOpOAA, JIETSIAas CO CKOpocThio V = 550 m/c, yaapsercs
HOPMAaJIbHO O CTEHKY COCyJZla M YIPYro OTCKaKMBaeT OT Hee 0e3 moTepu
ckopoctd. OnpenenuTb UMITYJIBC CHIIBI, TIOJYYEHHBIH CTEHKOH cocyna
3a BpeMs yzaapa.

2.62 Monekyna aszora, JieTsmas co CKopocteio V. = 490 wm/c, ympyro
yaapsiercsi 0 CTeHKY COcy/a. YTONl oL MEXKIy HamlpaBiIeHHEM CKOPOCTU
MONIEKyNIbl M HOPMaibl0 K CTeHKe cocyda cocTapiser 30°. Haiitu
HUMITYJIbC CHJIBL, TIOJTyYEHHBIH CTEHKOHM cocy/ia 3a BpeMs yJapa.

2.63 PaccmaTpuBasi MOJIEKYJIbI KHIKOCTH KaK IIAPUKH, COIMPHKACAIOLINECS
IOpyr ¢ JAPYroM, OLEHUTH IOPSAAOK pa3Mepa AuaMerpa MOJCKYJIbI
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cepoyraepoaa CS,. Ilpu Tex ke NpeAnoiaokKeHUs X OLUEHUTH MOPSIOK
pasMmepa quaMerpa aToMoB pPTYTH. [IIOTHOCTH >KMAKOCTEH CUUTATh
M3BECTHBIMHU.

2.64 B cocyne HaXOAUTCSA CMECh KHCIIOpoAa W Bojaopoaa. Macca cmecu M =
= 3,8 1. MaccoBas gong o kuciaopoga cocrasiser 0,6. Onpenenuts
koyuectBo Mosiekys N cmecu, N1 1 N 2 kaxkoro rasa B OTJACIHOCTH.

2.65 Onpenenuth cpemHee paccrosHHe <D> MEKAy LEHTpaAaMH MOJCKYI
BOAAHOI0 I1apa IIpM HOPMAJBbHBIX YCIOBHAX MW CpPpaBHUTb €ro C
mramerpoM d camux momekyi (d= 0,31 um).

2.66 [laBnenue p raza paHO 2 mlla, KOHIIEHTpAIIMS N €r0 MOJICKYJI paBHA
10™ cm. Onpenennts: TemnepaTypy 7T rasa; CpeIHIO KHHETHUECKYIO
SHEPTHUIO <> MOCTYMATEIBHOTO ABHIKEHHUST MOJIEKYJI ra3a.

2.67 OnpenenuTh cpeaHee 3HAUEHHE <€> IMOJHOW KHHETHYECKOM SHEPTUu
OJTHOM MOJIEKYJBI TeNWs, KHCIOpoJa ¥ BOJSHONO Iapa MpH
temmepatype 7 = 550 K.

2.68 OnpenenuTh KWHETHYECKYIO SHEPIHIO <&>, IPUXOSIILYIOCS B CPEIHEM
Ha OJHY CTENeHb CBOOOJBI | MOJICKYJIbI a30Ta NpH Temreparype 7' = 2
K, a Taxxe CpeHIOI KHHETHYECKYIO YHEPIHI0 <&;> MOCTYNATEIbHOTO
JBWKCHHSI, CPEIHIOI KHHETHYECKYI0 JHEPIHI0 <g;> BpAIIaTEIbHOTO
JBIDKCHHUSI M CpelHee 3HAUYCHHE IMOJTHOW KUHETHYECKOH SHeprum <e>
OJTHOM MOJEKYJIBL.

2.69 Uemy paBHa odHeprus E TemioBoro MABHXKEHHS BCEX MOJEKYI,
cozepxarmuxcss B M = 25 1 a3ora npu temneparype t = 12 °C? Kakas
9acTh 9TOH YHEPIHU MPUXOANUTCS Ha JOJIO ITOCTYIIATEIbHOTO ABUKECHHS
M KaKasi — Ha JIOJIO BPAIIATEIbHOTO JBHKECHUS?

2.70 /IyxaTOMHBIN Ta3 Maccoil M = 1,2 KT HaXOAWTCS TOJ] NABJICHUEM p =
= 910* IMa um mmeer mwiotHOCTE p = 5 kr/ M°. Haiitn sHeprmo E
TETUIOBOTO IBM)KEHHUS BCEX MOJICKYJI ra3a IPH 3TUX YCIOBHUSX.

2.711lpn kakoit TemmepaType | MONEKYJIbl a30Ta HMMEIOT TaKylo XKe
CPEIHIOI KBAJPATUYHYIO CKOPOCTH <Vi> , KaK MOJIEKYJBl BOZOPOJA
npu temnepatype 71 = 130 K?

2.72 B3BeleHHBIE B BO3/lyX€ MebYailie MbUIMHKH JABUKYTCS TaK Ke, KaK
U OYEHb KPYIHBbIE MOJIEKYJbl. ONpenenuTh CPeIHIO KBAJAPATUYHYIO
CKOPOCTh <Vys> TIBUIMHKH Maccoi M =2-107° r, ecnu temnepatypa T
Bo3ayxa paBHa 305 K.
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2.73 OnpenenuTh CPEAHIO KBAAPATHYHYIO CKOPOCTh <Vix™> MOJIEKYIIBI ra3a,
3aKIIIOYEHHOTO B COCYJ] BMECTUMOCTBIO V = 3 11 oJ JaBJieHueM p = =
220 xITa. Maccarazam=04r.

2.74 B a3oTe B3BEIICHBI MEIbYANIINE IMBUTMHKH, KOTOPBIC IBUXKYTCS Tak,
Kak eciy Obl OHM OBbUTM OYeHb KPYIMHBIMH MOJIEKyJIaMu. Macca Kaxaon
neumEkE M = 5 107 r. T'a3 maxoaures npu temneparype T = 450 K.
Ompenenuth CpenHUE KBAAPATUUHBIE CKOPOCTH <Vi™> M CpEIHUE
KUHETUYECKUE JHEPTUU <€> IMOCTYNATENHHOTO JBMKEHHS MOJICKYIIbI
a30Ta M MBUINHKH.

2.75 Cmech Tenus W aproHa Haxomutcs npu Temmeparype I = 1,8 K.
Onpenenuth CPEIHIO KBAJPATUYHYIO CKOPOCTh <Vig™> H CPEIHIOI0
KMHETUYCECKYIO DHEPTHI0 <€> aTOMOB I'€JIMs U aproHa.

2.76 OnpenenuTh HanboIee BEPOSITHYIO CKOPOCTh Vi, MOJIEKYJT BOJOPO/Ia IIPH
temmepatype 7 = 480 K.

2.77 CKOIBKO CTereHel cBoOOABI | MMeeT MOJIeKyiia, obIaaaroas cpeaHei
KMHETUYECKOi SHEpruell TemnoBoro aBmkeHus <e> = 9,7 - 102 JIx
pu Temmeparype 7,1 °C?

2.78 Onpenenuth 4ucio N MOJNEKyJl PTYTH, COAEPKAIIMXCSA B BO3IyXE
o6beMoM V = 3 M° B IIOMeIIeHNH, 3apa’KEeHHOM PTYThIO, IPH TeMIiepaType t
= = 20°C, ecnu JnaBiieHHE P HACHIIEHHOTO Mapa PTYTH MPH 3TON
temmeparype paBuo 0,13 Ila.

2.79 TInotHOCTH HekoToporo raza p = 0,07 kr/ M°, cpenHsis KBaJpaTHUHAS
CKOpPOCTh <Vi> MOJEKyNl »Toro ra3 paBHa 510 wm/c. Beruucnutb
JaBJIeHuE P, KOTOPOE Ta3 OKa3hIBAET HAa CTEHKH COCY/IA.

2.80 Cocyn ¢ ra3oM H3 JKECTKHX JBYXaTOMHBIX MOJIEKYN JBHIKETCS CO
cKkopocThio V =25 wm/c. Monspras wmacca raza U= 28 T/MONb.
Beramcnute mpupaimieHne TemIepaTtypbl raza Iocie  BHE3aITHOH
OCTaHOBKH COCY/Ia.

2.81 IeuMHKY, B3BEIIEHHBIE B BO3IyXe, mMetoT mMaccy m = 2-10"8 r. Bo
CKOIIBKO pa3 YMEHBIIUTCA HX KOHIEHTpalus N TpHU YBEIWYCHUU
BoicoThl Ha Ah = 15 M? Temmnepatypa Bo3myxa T = 305 K.

2.82 Ha ckonbko ymenbmmtTcsi atMocepHoe nasienue p = 100 xlla mpu
nojabeMe HaOJroaTeNss HaJl MOBEPXHOCThIO 3eMiM Ha BbicoTy h =
= 150 m? Cuurate, yTO TemmnepaTypa Bozayxa 1 paBHa 295 K u He
H3MEHSETCA C BBICOTOM.

2.83 bapomerp B KaOHHE JIETAIIEr0 BEpTOJIeTa MOKa3bIBAET JaBJICHHE p = =
91 xIla. Ha xakoif BeicOTe h JIETUT BEpTOJET, €CIIM Ha B3JICTHOM
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Iomaake 6apomMerp nokassisan aasieHue po = 100 k[1a? Cuurarte, uto
TemmepaTypa T Bo3nyxa paBHa 295 K u He MeHsIeTCsI ¢ BBICOTOH.

2.84 Ha xako#t BbIcOTE h KOHIIEHTpaiusi N1 MOJEKy ra3a cocrasisier 60%
OT KOHIIGHTpaluu No Ha YpoBHE Mops. TemmepaTypy CUUTaTh
nocTostHHON 1 pasHoi 10° C? 3ajmauy pemmTs IS BO3IyXa, BOAOPOA
U KUCIIOPO/a.

2.85 TNaccaxkupckuii camolner coBepliaer mojersl Ha Bbicore h = 8100 wm.
UtoObl He cHAOXKATh MACCAKUPOB KUCIOPOJAHBIMUA MacKaMH, B KaOuHax
MpH TOMOIIM KOMIIpECCOpa MOJJIEP)KUBACTCS TIOCTOSIHHOE JIaBJICHHE,
cooTBeTcTBytomee Bhicote Ny = 2600 m. Haiitu pasHocTh naBieHHi
BHYTPU U CHapyXu KaOuHbl. CpeaHIo TeMmIepaTypy HapyKHOTO
BO3yxa cuuTarh paBHoi 1 =273 K.

2.86 Haiitu B penpiaylieii 3aj1adye, BO CKOJLKO pa3 INIOTHOCTh P1 BO3AyXa B
kaOuHe OOJIbIlle MUIOTHOCTH P2 BO3JyXa BHE €€, eCIM TeMmreparypa 11
HapyXHOTO Bo3yxa paBHa — 18 °C, a temriepatypa T2 BHyTpH KaOWHBI
paBHa +22 °C.

2.87 B atmMocepe HAXOIATCS YaCTHIIBI TIBUTH, MMeromme Maccy M = 9:10% kr.,
Haiity, BO CKONBKO pa3 OTIMYAIOTCS MX KOHLICHTPALMU Ha BbIcoTax hy =
=4 M u hy =45 m. Bo3nyx HaX0qUTCs IPH HOPMAJIBHBIX YCIOBHSIX.

2.88 Ha xaxoii BpICOTE IUTOTHOCTB P1 Ta3a COCTABIAET 55 % OT IIIOTHOCTH Po
ero Ha ypoBHe Mops? TemnepaTtypy 7' cuMTaTh MOCTOSIHHOM M pPaBHOU
280 K. 3amauy pemmTs A7 BO3AyXa, BOAOPOAA U a30Ta.

2.89 Haiitu m3meHeHue BbBICOTBI Ah, cOOTBeTCTBYyIOIEE HM3MEHEHHIO
nmaBienus Ha Ap = 130 Ila, B aByx cmywasx: 1) BOMM3M MMOBEPXHOCTH
3emud, rae Temmeparypa 71 = 295 K u maBnenue p1 = 100 klla; 2) ma
HEKOTOpOU BBICOTE, TAe Temmeparypa 1> = 245 K u maBnenne p; = 40
klIa.

2.90 bapomerp B KaOWHE JETANIETO CaMOJIETa BCE BpeMs ITOKa3bIBaeT
oauHakoBoe aasieHue p = 81 klla, mo3TOMy JETYHK CUMTAET BBICOTY
Hen3MeHHoN. OfHako TemnepaTypa Bo3ayxa u3MeHnnach Ha AT =2 K.
Kakyto ommbky Ah B ompeneieHHH BBICOTBI  JOIMYCKAeT JIETYUK?
CunrtaTh, 4YTO TEMIIEpaTypa HE 3aBUCHT OT BBICOTHI M 4YTO Yy
IIOBEPXHOCTHU 3eMJH JaBieHue po= 100 kIla.

291 TIpu mnombeMe BepTONETAa HA HEKOTOPYI BbIicOTy h Oapomerp,
HaxOJIAIIUICS B €ro KaOMHe, N3MEHIII CBoe TokazaHue Ha Ap = 12 klla.
Ha xakoii BbICOTE JIETUT CaMOJIET, €CJIM Ha JIETHOH IJIOMAAKe OapoMeTp
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nokassiBas Po = 0,1 MIla? Temnepatypa Bo3ayxa MOCTOSIHHA U paBHA
22 °C.

2.92 KakoBbI AaBJICHUE p U YUCIIO N MOJIEKYJ B eAMHUIIE 00beMa BO3/IyXa Ha
BbicoTe N = 3 kM Hajx ypoBHeM Mops. JlaBieHue Ha ypOBHE MOps po =
= 102 klla, a Ttemmepatypa t = 18 °C. V3MeHeHneM TemrepaTypsl ¢
BBICOTOMH MTpEeHeOpeyb.

2.93 Ha kakoit BbicoTe h naBieHue p Bo3ayxa coctaBisieT 75 % OT AaBieHHS
Po Ha ypoBHe Mopsa. TemnepaTypy t cuutaTh mocTosHHON M paBHOW 0
°C.

2.94. Cxonbko Becut V = 2 M°> Bo3myxa: 1) y HOBEPXHOCTH 3eMiH; 2) Ha
BEICOTE
h =5 xm or moBepxuocTH 3emnn? JlaBieHue Poy MOBEPXHOCTH 3€MITH
pasro 10° TTa. Temmepatypa ¢ BHICOTOl He MeHsieTcs U paBHa t = 8 °C.

2.95. KakoBo naBiieHHe P BO3/yxa B maxte Ha riuyoune h = 1,2 km , ecnu
CUMTATh YTO TeMIlepaTypa | 1o Bcell riIyOnHe mocTosiHHa 1 paBHa 290
K, a yckopenme cBOOOTHOTO MMaaCHUS § HE 3aBUCHUT OT BBICOTHI?
JlaBenue Po y IoBepxHOCTH 3eMitu paBro 10° ITa.

2.96. Macca M Ka<JI0il U3 IBUIMHOK, B3BEIICHHBIX B BO3IyXe, paHa 1078 T,
OTHomIeHne KOHIIEHTpalMu N1 TBUIMHOK Ha BeIcoTe hp = 0,1 M K
KOHIIEHTpaIruu Ny uX y moBepxHoctu 3emin paBHo 0,787. Temmeparypa
Bo3ayxa 7' = 300 K. Berauciauts 1mo 3tuM gaHHbM drciao ABoraapo Na.

2.97. Ha xakoii riayOMHE MAXThl IUIOTHOCTH p1 raza Ha 5 % Oombime
IJIOTHOCTH po ero Ha ypoBHe Mopsa? Temmepatypy 7 cuuTaTh
IIOCTOSIHHOM U paBHOU 285 K. 3agauy pemuThs uisl BO3AyXa,
KHCIIOpOJa U a30Ta.

2.98. OMHAKOBEIE YacTHIBI Maccoi M = 2-10™2 r kaxmas pacrpeseneHs B
OTHOPOIHOM TPaBUTAI[MOHHOM IT0JIe HanpsokeHHOCThio G= 0,2 MxH/kr.
OrpenenuTh OTHOIICHUE N1 / N2 KOHIEHTPALMIA YaCTHII, HAXOISIIUXCS
Ha 3KBUIIOTEHIIMAJIBHBIX YPOBHSX , OTCTAIOIIMX APYT OT Apyra Ha Az=
11 m. TemnepaTtypa T BO BCeX CIIOSIX CUMTAETCS OJJMTHAKOBOM W paBHOU
295 K.

2.99. Ompenenuth cmry F, mefcTBYIONIyI0 Ha YacTHILy, HaXOISAIIYIOCS BO
BHEIIHEM OJHOPOIHOM TIOJIE CHJIBI TSDKECTH, €CIIM OTHOMIeHWe N1 / Ny
KOHLIGHTpAllMi YaCTHL HA JBYX YPOBHSX, OTCTOSIILIUX APYT OT Apyra Ha
Az= 2 wm, paBHO 4. Temneparypy T cuuTaTh Be3Ae OAMHAKOBOM H
paBHoii 295 K.
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2.100. Porop uenTpudyru Bpamaercsi ¢ YrioBod CKOPOCThIO . Mcnonb3ys
¢byHKUMIO pacnpenencHuss bonbplMaHa, yCTAHOBUTH —3aBUCHMOCTH N
YacTUI] Maccoi M, HaXOAALIUXCS B pOTOpe HeHTpU(]yru, Kak QyHKINIO
paccTosiHuUs I OT OCH BpaIleHHsI.

2.101. Porop ueHTpudyru, 3amolHEeHHBIH PaJOHOM, BpallaeTcs ¢ YaCTOTOH
n= 60 c*. Paanyc poropa r= 0,6 m. OnpeaenuTh JaBlIeHHE P ra3a Ha
CTEHKH POTOpa, €clM B €ro LEHTpe JaBieHHe Po PAaBHO HOPMAILHOMY
atMochepHomy. Temmeparypy T 1o BceMy 00beMy CUHMTATh
OJMHAKOBOM U paBHOI1 295 K.

2.102.Kucnopo HaxXOJUTCS B OYEHb BBICOKOM COCYAEC B OJHOPOIHOM
IpaBUTAIlMOHHOM  I[oJie Tpu  Temmepatrype 1. Temmepatypa
yBenmuumiach B K pa3. Ha kakoii BeicoTe h KOHIEHTpaIusi MOJEKYI
ocTajachk MpeKHEH ?

2.103. UpeanbHblii Ta3 ¢ MONSAPHOW MAacCOM |I HAXOAUTCA B BBICOKOM
BEPTUKAIBHOM  I[WJIMHAPHYECKOM COCyJE, IUIOM@Jh OCHOBAaHHUS
kotoporo S u Bbeicota h. Temmeparypa raza T , ero JaBjieHue Ha
HUJKHEE OCHOBaHME Po. CuuTas, 4yTO TeMIlepaTypa M  YCKOpDEHHE
CBOOOIHOIO MajZeHusl § HE 3aBUCST OT BBICOTHI, OIPENEIUTh Maccy M
rasa B COCy/e.

2.104.B o4eHb BBICOKOM BEPTUKAIGHOM IMIMHIPUYECKOM COCYIe
HaxOIWTCA KHUCIIOPOJ TIpH HEKOTopoil Ttemmepatype 1. Cumras
IPAaBUTALlMOHHOE II0JI€ OAHOPOAHBIM, ONPEAEIUTb, KaK H3MEHHUTCS
JIaBJICHUE ra3a Ha JTHO COCY/a, eCIIM TeMIepaTypa rasa yBenuuurcs B K
pas.

2.105.I'a3 HaxomWUTCAd B OYEHb BBICOKOM LMIMHAPUYECKOM COCYIE INpHU
temiepatype 1. Cunras TpaBUTALMOHHOE IIOJIE€ OAHOPOAHOM,
OIIPEACNIUTh CpeIHee 3HAaUCHHE OTEHIIMAIEHON YHEPTUU MOJICKYIT rasa.
Kak m3MmeHsercs sta BelWdyMHA OT TOrO, COCTOMT JH ra3 M3 OJHOIO
copTa MOJIEKYJ WM U3 HECKOJIBKUX COPTOB?

2.106. Kakast yacTh MOIIEKYJ a30Ta, HaXOJIAIIErocs Mpu Temreparype 1 =
450 K, numeer ckopocTu, JeKaIKMe B UHTEPBAJIE OT Vi 110 Vi + AV, rae AV
=15 wm/c?

2.107. Kakas yactb Mosekya kuciopona npu 5 °C obnagaer CKOpoCTsIMH OT
v=110 m/c no v + Av = 120 m/c?

2.108. Kakas wacte Monekyn azora mnpu Temmneparype 180 °C obnamaer
ckopocTsiMu ot V = 348 m/c 1o V + Av = 358 m/c?
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2.109. Kakast yacth ® MOJCKyJn Bomopoja mpu Temmeparype t = 8 °C
obnmamaer ckopoctamu ot V = 2100 m/c go vV + Av = 2200 m/c?

2.110. OnpenenuTh OTHOCUTEIBHOE YHCIO () MOJICKYJ HJCaIbHOIO rasa,
CKOPOCTH KOTOPBIX 3aKIIOYEHBI B Mpeeiax OT HyNs A0 JIBYX COTBHIX
HauboJee BEPOSITHON CKOPOCTH V.

2.111. A30T HaXOAWTCA MPU HOPMATBHEIX YCIOBHAX U 3aHMMaeT V=2 cm° .
Omnpenenute uncio N Monekyn B 3ToM o0beMme, 00J1aJarommx
CKOPOCTSIMH, MEHBIIAMU 2 M/C.

2.112. Onpenenuth oTHOWICHHE umciaa Ni MOJIEKyJT BOJIOPOZA, CKOPOCTH
KOTOPBIX JI&KAT B MHTEpBase oT Vi = 2 kM/c 10 v1 +A v = 2,02 km/c, K
yrciry N2 MOJIEKyIT , CKOPOCTH KOTOPBIX JIeXaT B HHTEpBaJIe oT Vo = 1 110
V2 + Av =1,02 km/c, eciiu Temrieparypa Bomopoaa t=5 °C.

2.113. Haittn  otHOCcHTenpHOE umcimo wmomekyn AN/N  remus, ckopocTw
KOTOPBIX JieKaT B MHTEpBasie oT V = 1990 no v + Av =2010 m/c mpu
temmeparype T =500 K.

2.114. Kakags d9acThb ® MOJEKYJT KHCIOpPOJAa 00JamaeT CKOPOCTSIMH,
OTJIMYAIOLIMMHUCS OT Hanbojiee BEPOSTHOH Vi He Oojiee ueM Ha 8 Mm/c,
TIpH TEMIIEpaType T= 350K?

2.115.B cocyme HaxXOAMTCA KHCIOPOJ Maccod M = 9 r npu
TeMIepaType T =1500 K. Kakoe umcmo N Momexyn
KHCIIOPOAa WMEET DJHEPrur0 <g,> IMOCTYIATEIbHOTO JIBIIKEHWS,
TIPEBIIIAONILYIO 3HaueHue 6,66-10% Ix,

2.116. OnpenenuTh JOMIO ® MOJEKYN HJICATBHOTrO ra3a, YHEPTHH KOTOPBIX
OTJIMYAIOTCS OT CpeqHed PHEepPruu <g,> IMOCTYIATEIhHOTO IBMKEHUS
MOJIEKYJI IIPH TOH e TeMiepaType He Oosee yeM Ha 1,5 %.

2.117. Onpenenuth IOMIO (© MOJEKYJ, JHEPTHS KOTOPHIX 3aKiIoueHa B
npenenax ot = 0 1o &= 0,02 k7.

2.118. HaifTu OTHOCHUTEIIEHOE YHCIO @ MOJEKY]l HACAThHOIO rasa,
KHHETUYECKHE YHEPTUH KOTOPBIX OTIIMYAIOTCS OT HanboJee BEPOSITHOTO
3Ha4YeHUS €; SHEPruu He Oonee ueM Ha 1,5%.

2.119. Yucio MoneKyI, 3HepTUs KOTOPBIX 3aKIF0YeHa B IpeeNax OT HYIA
JI0 HEKoToporo 3HaveHus ¢, cocraBuser 0,2% ot oOmero uucia
Mojiekys. OnpeaenuTh BeaTuuuHy € B 1omsx KT.

2.120. Kak u BO CKONBKO pa3 M3MEHUTCH 3Ha4YeHHUE MakcuMyma (DyHKIUU
f(e) pacnpeneneHuss MOJEKy1 HMICAIBHOrO ra3za IO DHEPIUSAM, €CIU
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TemIiepaTypa 1 YyBenmMUMUTCI B Tpu pasa? PemieHue MOSCHUTD
rpauKoM.

2.121.Haiitu cpeaHtoro aauny <I> cBobomHOro mpodera MoJeKys1 a30Ta mpu
nasnenuu p = 0,2 [1a u remneparype 7'=150 K.

2.122. bannon BMecTUMOCTBIO V = 15 11 comepKUT KUCIopo Maccod M = 3
r. OnpenenuTh cpenHow auHy <> cBoboaHoro mpobera.

2.123. OnpenenuTh MIOTHOCTh P aproHa, eclii CpenHssl [UIMHA CBOOOIHOTO
mpobera <I> monekys paBHa 3 cM.

2.124. Haiitu CpegHIOI0 MPOJIOIDKUTEIBHOCTE CBOOOAHOrO Mpobera <t>
MoJIeKyn Bojopoaa npu Temneparype 7 = 280 K u gaBnenun p = 120
ITa.

2.125. Haiitu cpemaHee 9uciio <Z> CTOJIKHOBEHHUH, NCIIBITHIBAEMBIX B TCUCHUE
t=1 ¢ MosekyJ10i1 a30Ta IPU HOPMAJIBHBIX YCIOBHSIX.

2.126.Haiitn cpeanee 4mcio <Z> CTOJKHOBEHHWU B | CEKyHIy MOJIEKYII
yriekuciaoro rasa npu temneparype t = 101 °C, ecnu cpeansst IivHA
cBoGOIHOTO TIpodera <I> mpu HTHX ycnousx pasHa 8,7 - 107 cMm.

2.127. Kak ¥ BO CKOJIbKO pa3 M3MEHHUTCS 4YHCIO CTOJKHOBEHHUH <Z> B 1
CEeKYHIly MOJEKYJ JBYXaTOMHOTO Taza, eciu obsemM V Tasza
amnabdaTHIeCKH YBEIWYNTE B 3 pa3a?

2.128. Haiitu cpenntoro muHy cBoboaHOoro mpobera <I> atomoB renus B
YCIOBHSIX, KOTIa TIIOTHOCTh Tenmust p = 2,4 - 1072 kr/v?,

2.129. B cocyne BMecTHMOCTBIO V = 7 JT HaXOAUTCSI BOJAOPOJ] Maccod M =
0,6 . OnpenenuTh CPEAHIOI JTHHY CBOOOTHOTO mpobera <I> moekyi
BOJIOPOZIa B 3TOM COCYJIE.

2.130. B cdepudeckoii komdbe BMecTUMOCThI0 V = 4 1, comeprkamieid asor,
co3llaH BakyyM ¢ naBieHueM p = 85 mklla. Temmepartypa azora T = 255
K. MoxHO 1M cuyuTaTh BakyyM B KOJIO€ BBICOKHUM, €CIH TaKUM
CUMTAETCSl BaKyyM, B KOTOpOM juHa <I> cBOoOomHOrO mpobera
MOJIEKYJI MHOTO OOJIBIIIe TMHEHHBIX Pa3MepoB COCy/Ia.

2.131. B cocyme obvemom Vi = 2 aM°  HaxOomuTCs KHACJIOPOA TIpH
TeMIIEpaType t = 11 °C u ngasnennu p = 0,3 MIla. Onpenenutsb
YHCII0 <Z> CTOJIKHOBEHHI MOJIEKYII KUCIIOPOJa B 3TOM COCY/IE 3a BpeMs
T =1 cexyHny.

2.132. Ilpu xakoM JaBICHUH P CpemHsis JJIMHA cBOoOOmHOro mpodera <I>
MOJIEKYyJl ~ yIJIeKMcIoro rasa pasHa 1,1 M, ecim temmepaTtypa T rasa
pasHo 305 K?
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2.133. MOXHO M CUUTaTh BakyyM c aaBieHueMm p = 105 mklla BricokuM,
€CJIM OH CO3JIaH B KoyOe auamerpoM 0= 25 cM, cozmeprkalield KUCIopo.
npu Temmepatype T =290 K.

2.134. Haiitu uncno N Bcex coynapeHHid, KOTOpPbIE TPOUCXOAT B TEUCHUE
BpeMeHH t=3 ¢ Mexay BCeMH MOJNEKyJIaMHU a30Ta, 3aHMMAloIIero mpu
HOpPMAIbHBIX YCTIOBUAX 00beM Vi =2 Mm°,

2.135. B razopa3psigHoil TpyOKe HaXOAUTCS HEOH IpH Temreparype T = 295
K u naBnenun p= 1 Ila. Haiitu uricio N aToMOB HEOHa, yAapSIOMIUXCS
3a Bpemst At= 5 c o karoj, umerommi Gopmy auicka miomaapo S= 1,2
cM?,

2.136. Cpenuss jumHa <I> cBoboaHoro mpobera aromos remust mpu 0° C
paBHa 180 M. Beruucnuts koaddunment quddysuu D remms.

2.137. Haiitu mMaccy M a3oTa, HPOIICAIIEro BCASACTBHE MUGGY3UU depe3
miomanky S = 120 cm?3a t = 11 ¢, ecnu rpaJMeHT IUIOTHOCTH B
HaNpaBJIeHUH, TIEPIEHANKYIAPHOM K IUIomanke, paseH 1,27 xr/m*.
Temmneparypa azora t = 27 °C, cpeanss JyiMHa cBOOOJHOrO mpobera
Molekyn azota <I> = 107 cm.

2.138. Koapdpunment auddy3uun D kucmopomna npu Temieparype t = 0 °C
paBed 0,19 cm%c. Berumcauth cpemHion mmmHY <I> cBOGOIHOrO

mpobera MOJIEKyJT KHCIOPO/a.

2.139. Haittu  koodpdunment mupdy3un D azora: 1) mpu HOpMalbHBIX
ycnoBusix;  2) mpu gaBieHuu P= 110 I1a u Temmepatype T = 305 K.

2.140. Onpenenuth, KaKk M BO CKOJBKO pPa3 OTIMYaeTCs KOI(DPHUIMEHT
muddy3un D1 razoodpasHoro kucnoposna ot kodhdunuent nuddysnn
D, ra3oo0pasHoro Bogoponma, e€cadM 00a raza HaxOIATCS TPHU
OIMHAKOBBIX yCIIOBHUSX.

2.141. Onpenenuth 3aBUCHMOCTh  Kodddurnmenta maudpdysuu D ot
TeMIEpaTypsl T IpH U300apHUeCKOM H H30XOPHUYECKOM ITPOIeccax.

2.142. Onpenenutsh 3aBUCUMOCTh Koo durmenta auddysun D ot naBrneHus
P TIpH U30TEPMUYECKOM M M30XOPUYECKOM IIpoIeccax.

2.143. Beruuciuts kodd¢unment quddysun D Bomopona mpu HOpMaIbHBIX
YCIOBHSIX, €cid cpeaHsis maauHa <I> cBoOomHOro mpobera MOINEKy:
paBna 160 um.

2.144. J1Ba cocyma A u B coemmnensl TpyOkoii muamerpom 0= 1,1 cM u
JUIMHOH I= 1,9 cm. TpyOka cHaOxeHa kpaHoM. [Ipu 3akpbiTOM
KpaHe JaBJieHue BO3/ayxa B cocyae A paBHO Pi; cocya B orkauan mo
naBieHus P2<< Pi;. OnpemenuTb, Kakoe KOJIMYECTBO BO3AyXa
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nponuddynaupyer u3z cocyaa A B cocyn B B mepBble nBE CeKyHIBI
mocie OTKpHITUS KpaHa. Temmeparypy Bo3ayxa B O0OHX cocydax
cuntaTh paBHoi t = 18 °C, nuamerp monekyn Bozayxa d=0,3 Hm.

2.145.BpluncnuTh TMHAMUYECKYIO BA3KOCThH T BOAOPOJA MPH HOPMAIbHBIX
YCIIOBUSIX.

2.146. Ilpn kakoM JaBJICHUU p OTHOIICHUE KO3 (UIIMEHTa BHYTPEHHETO
TPEHHsI 1| HEKOTOPOTro raza K koadduuuenty ero auddysun D paBHO
0,3 1/11, a cpemHssA KBaJIpaTUYHAs CKOPOCTh <Viu™> €r0 MOJICKYJ paBHA
632 m/c?

2.147. Haiitu nuamerp d MONeKyJbl KHCIOPOJA, €CIM W3BECTHO, YTO VIS
kuciopona kodhduiuent BHyTpeHHero TpeHus m npu 0 °C paBeH
18,8 mxIIa-c.

2.148. Onpenenute  kodpdunuent mupdysun D u  xodsddurnment
BHYTpEHHEro TpeHHs T Bo3ayxa mpu naBienun p= 0,1 Mlla nu
temmepatype T = 285 K. Jluamerp mMonekyn Bo3ayxa d=0,3 Hm.

2.149. Koappunmentsr nuddy3un D u BHyTpeHHEro TpeHHS 1 BOAOpOAa
IIPY HEKOTOPBIX YCIOBUAX PABHBI COOTBETCTBeHHO D=1,42 cM%c u .
n= 8,5 mkITa-c. Onpenenuts uncio N Mornekyn Bomopoma B V = 2 m°
TP 3TUX YCIIOBHSIX.

2.150. Beruucnuth KO3(QQUIIMEHT BHYTPEHHETO TpPEHHWs 1 a30Ta MpH
HOPMAJBHBIX YCIIOBUSX, eciii koddduruent auddy3mun D mis Hero
TIPH 9THX ycloBHSX paBeH 8,9-102 m?/c.

2.151. Haiitu cpenntoro auny <I> cBoboaHOrO mpobera MoieKys1 a3oTa mpu
naBnerun 10° Ila, Opu yCIOBMH, YTO €ro JMHAMHYECKAs BA3KOCT
paBHa m = 17 mklla-c.

2.152. Cuntasi W3BECTHOW JUHAMHYECKYIO BA3KOCTH 1) TeIHs TIpH
HOPMaJIbHBIX YCIOBHSIX, Onpeneauth 3(hGdekTuBHbI auamerp d ero
aToma.

2.153. Beruucints  KO3(O(PHUIMEHT TEIUIONPOBOJHOCTH A TeIUA TpH
HOpPMAaJIbHBIX YCIIOBHSIX.

2.154. Haittu  KO3(UIIUEHT TEIJIONPOBOMHOCTH A  BOJOPOJAA, €CIH
W3BECTHO, YTO KOA((UIMEHT BHYTPEHHErO TPEHUS 1| IUIA HEro mpu
9THX ycIOBHAX paBeH 8,6 Mklla.-c

2.155. B cocyne oobemom V = 2 n Haxomutrcs N = 4.10% MOJIEKYIT
nByxaroMHoro rasza. Kos¢¢uoueHT TerionpoBogHOCTH raza A =
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0,013 Brt/(m-K). Haiitn xoadpduunent quddysun D raza mpu 3THX
YCIIOBUSIX.

2.156. Koappuument muddysum yriaekucioro rasa MOpH HOPMAaJbHBIX
YCIIOBUSIX
D = 10 mm%c. Onpenenuts Kod(hGUIMEHT BHYTPEHHETO TPEHHS M|
YTJIEKUCIIOTO ra3a MpH 3TUX YCIOBUSX.

2.157. Haittu  k09((QUIUEHT  TEIUIONPOBOAHOCTH A BO3IyXa IpH
temnepatype t =10 °C. Jlmamerp d MoJeKyibl BO3[yXa HpPUHSTH
paBubM 3 - 108 cm.

2.158. Yrhekucnplii ra3 W KHUCIOPOJ HAXOAATCS TIPU  OJMHAKOBBIX
TemIeparype u napieHud. OmpeaeTuTs A1 STUX Ta30B OTHOIICHHE: 1)
ko3 dunmenroB  mudpdysun; 2) KoIQOUIMEHTOB BHYTPEHHETO
TpeHust; 3) K0d(GUIMEHTOB TEMIIONPOBOAHOCTH. JlnamMeTpbl MOJEKyIT
3THX Ta30B CUYMTATH OJIMHAKOBBIMHU.

2.159. Koaddurment teronpoBomHocTr renus B 8,7 paza Oonblie, 4eM y
aproHa (IpuM HOPMaJIbHBIX YCJIOBHAX). BBIYMCINTE OTHOILIEHHE
3(PEKTUBHBIX THaMETPOB aTOMOB aprOHA ¥ TEIIHS.

2.160. IIpoctpaHCcTBO ~ MEKAY  JABYMS  OOJBIIMMH  Iapajlie/ibHBIMH
IUIaCTHHAMHM, paccrossHue d MKy KOTOPBIMH pPaBHO 6 MM,
3amonHeHo — renmmeM.  Temmepatrypa  T1  ONHOW  IUTACTHUHBI
nonaepxkuBaercss paBHor 295 K, mpyroit T, =315 K. Beramciuts
IUIOTHOCTh TEIUIOBOrO MHOTOKa |J|. Pacdersl BBIMOMHMTH IS ABYX
CiTydaeB, Korja naBieHue p remust pasHo: 1) 0,1 Mmna; 2) 1,5 Mma.

2.161. PazHOCTP  yHNENMBHBIX TEIUIOEMKOCTEH ¢p — ¢y HEKOTOPOTro
nByxaToMHoro raza paBHa 260 Jbx/(xr-K). OmnpenenuTs MOISIPHYIO
Maccy L ra3a 1 ero yIelbHbIe TEMI0EMKOCTH Cp H Cy.

2.162. HaiitTu ynmenbHbIE TETJIOEMKOCTH Cp M Cy CMECH Ta30B, COJepKaIleH
KHUCIIOpoA Maccoil My = 15 r u a3ot Maccoit my =25 1.

2.163. Yemy paBHBI yJACIbHBIE TEIJIOBMKOCTH Cp © Cy HEKOTOPOTO
JBYXaTOMHOT'O Ta3a, €Clid IUIOTHOCTh P 3TOr0 ra3a Hpu HOPMajbHbIX
ycnoBusix pasHa 1,43 xkr/m®?

2.164. Haiitu noka3zaTenb aauadaThl y JUIsi CMECH Ta30B, COJIEpIKAILEeH Tennii
maccoil my= 14 r u Bogopoa — Maccoll Mo=6T.

2.165. OnpenenuTh A1 a30Ta OTHOLIEHHE YIEIbHOM TEMIOEMKOCTH IpH
MOCTOSTHHOM JIaBJICHUH Cp K Y/ICIBHON TEIUIOEMKOCTH MPH TOCTOSHHOM
obbeme Cy.
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2.166. BeIuuCIUTh yIEnbHYIO TEIUIOEMKOCTD MPH MOCTOSHHOM JABJICHUH Cp
CIIEYIOUINX Ta30B: XJIOPUCTOr0 BOAOPOJa; HEOHA; OKHCH a30Ta; OKUCH
yIiIeposa; mapoB PTyTH.

2.167. Ins HEKOTOPOro JABYXaTOMHOTO Ta3a YAENbHAsl TEMJIOEMKOCTh IPH
IIOCTOSIHHOM jaBneHnn ¢p = 1,4-10°ITx/(xr-K). UYemy paBHa Mmacca
OJTHOT'O MOJISI 3TOro ra3a’?

2.168. Haiitu mokasatenp aauabaThl Y CMECH BOJOpOAa W aproHa, eciu
MAacCOBBIE JIOJIM O0OHMX ra30B B CMECH OJIMHAKOBHI U PaBHBI M1 = 2 =
0,5.

2.169. CMech ra3oB COCTOMT M3 HEOHA M a30Ta, B3SATHIX MPU OJAMHAKOBBIX
VCIOBUSIX W OJHMHAaKoOBbIX oObemax. Omnpenenuth IMOKa3aTenb
amnabaThl Y ATOW CMECH.

2.170. BIYUCIUTD yJIENbHbBIE TEIIOEMKOCTH TIPU MOCTOSIHHOM JIABJICHHH Cp
W TIOCTOSITHHOM 00beMe ¢y HeOHa M BOJAOpOJa, MIPHHUMAS 3TH Ta3bl 3a
ujeanbHbIC.

2.171. BeIYUCIIUTD YAEIbHBIC TEIUIOEMKOCTH IPU IOCTOSHHOM 00BbEME ¢y U
IIpU MOCTOSIHHOM [aBJIGHMM Cp CMECHM HEOHa W BOAOPOIA, €CIH
MaccOBBbI€ JJOJIU HEOHA U BOAOPOZA COCTABJSAIOT COOTBETCTBEHHO (V1 =
80 m w2 =20 %.

2.172. T'a30Bast CMECh COCTOMT M3 a30Ta Maccoi My = 5 KI' U BOASHOrO Iapa
Maccoil My = 2 xr. IlpuHuMas 31Ty rasel 3a uieajbHbIE, ONPENEIUTh
yIeIbHbIE TEMJIOEMKOCTH Cp M Cy TA30BOH CMECH.

2.173.TpexatoMuslii ra3 moj nasicHueM p = 240 kl[la u temmnepatype t = 20
°C 3annMmaer oowem V = 10 n1. HaliTu MOJSIpHYIO TEIIOEMKOCTD Ta3a
Cy TIpU TIOCTOSTHHOM 00BEME.

2.174. BeraucnuTh yaenbHbIE TEIUIOEMKOCTH Ta3a Cp W Cy, 3Has, YTO €ro
MomspHas Macca i = 4-10% kr/Momp W OTHOIIEHWE MOJAPHBIX
TETUIOEMKOCTEMN Col Cy=1,67.

2.175. OpHOaTOMHBIN ra3 NMPU HOPMAaJbHBIX YCIOBUSIX 3aHMMaeT o0beM V =
5 1. Bblumcnute MomApHyro TemioemMkocTb Cy 3TOro rasa mnpu
MTOCTOSTHHOM OOBbeMe.

2.176. OTHOWIEHNE YIETbHBIX TEIUIOEMKOCTEH ¢, U ¢y CMECH HECKOJIBKHUX
KWIOMOJeH a3orta U v = 6 KujoMoled ammuaka paBHo 1,33.
OmnpenenuTs YMCI0 Vi KUJIOMOJIEH a30Ta B CMECH.

2.177. BeluMCIUTh yAENbHBIE TEIUIOEMKOCTH Cp U ¢y Ta3oB: 1) aprona; 2)
reaus;  3) Bomopona; 4) yrieKucioro rasa.
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2.178. Haiitu moka3aTenb agquadaThl Y ra30BOM CMECH, COCTOSIIEH U3 vi = 3

MOJISL KHCIIOPOAa M V2 = 4 Mosl yrieKucioro rasa. ['asel cumrtath
HJICaTbHBIMU.

2.179. Crenenp auccOIMAlUM O Ta3000pa3HOro Bomopona pasHa 0,7.
Breraucnuts YACIbHBIC TCILJIOEMKOCTH TakKoro YaCTUYHO

JMCCOIMMPOBAHHOTO BOJOPOJa TMPH TOCTOSHHOM JIABICHUH Cp H
MTOCTOSTHHOM 00BbeMe Cy

2.180. Onpenenuth mokazaTeab ajauadaThl Y YaCTHYHO JAUCCOLUHUPOBAHHOTO
a30Ta, CTeNeHb JUCCOIUAINK KOToporo pasHa (,3.

2.181. Azor maccoi m = 6 kr, Harperbiii Ha 7 = 160 K, coxpanumn
Hen3MeHHBIM 00beM V. HaiiTtu komwmduecTBo TeruoTel Q, cooOmeHHoe
raszy; W3MEHeHue BHYTpeHHel sHepruu AU u CcOBepIIeHHYIO Tra3oMm
paboty A.

2.182. A3oT HarpeBayicsi TIpU TIOCTOSIHHOM JaBJICHUHW, MPHYEM €My OBLIO
coolmeHo kommuecTBO Terothl Q = 23 kJxk. Onpenenuts padory A,
KOTOPYIO COBEPIIMJI IIPH ATOM Ta3, U n3MeHenne AU ero BHyTpeHHEH
SHEPTUu.

2.183. Oobem V BomOpoma MPH H30TEPMHYCCKOM PACHIMPEHHHM IIPHU
temneparype 1 = 350 K yBenmuumics B 4 paza. Onpenenuts padboty
A, COBEpIICHHYIO Ta30M, U TEIUIOTy Q, IMOIy4eHHYIO ra3oM IpPH 3TOM
mporecce. Macca m Bomopona paBaa 250 T.

2.184. Ilpu angnabaTHYECKOM CKAaTHU KUCIOpoga macco m = 1,1 kr
coBepmiena pabora A4 = 120 x/bx. OmpenenuTs KOHEYHYIO
TemIiepaTypy 7> rasa. €cid IO CXKaTHs KHCIOPOX HaxXOIWwics Hpu
temmeparype T1 =310 K.

2.185. Ha narpeBanmue kucimopoga wmaccoid m = 160 r mva t = 12 °C  Osui0
3arpaueHo kommdecTBO TermoTel Q = 1,76 xJlx. Kak mporekan
MPOLIECC: TPU MOCTOSIHHOM 00bEME MIIM TOCTOSIHHOM JaBJICHUN ?

2.186. Ilpu n30TepMUUECKOM PaCIIMPEHNUH a30Ta, COAEPKAIETO KOJIMYECTBO
BemecTBa v = 1 Monb u umeBtiero remnepatypy 7 = 310 K, rasy 6su10
nepenaHo komuuectBo TemnoTel Q = 3 kxJlx. Bo ckombko pas
yBenuuuics oobem raza?

2.187. [lpn aguabaTHyeckOM C)KaTUM KUCIOpPOAa Maccod M = 25 r ero
BHYTpeHH:I 3Heprus yBenuumwiack Ha AU = 9 xJ[x. TemmnepaTypa npu
aToM noBeicunacek 10 T2 = 980 K. HaliTu noBbllieHue TeMIepaTypsl
AT n KOHEYHOE JaBJIEHHE Ta3a p», €CIM HayalbHOE AaBieHue p1 = 210
klla.
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2.188. Onpenenuth KOJIMYECTBO TEIIOTHI Q, KOTOpOE HAaIo COOOIIUTH
kucnopony oobemoMm V = 55 1 mpu ero M30XOpPHOM HarpeBaHMHH,
4YTOOBI IaBJICHHE Ta3a MOBBICHIIOCH Ha Ap = 0,6 MI]a.

2.189. BonsHoii map pacmmpsieTcs MpH MOCTOSHHOM JaBieHuH. OnpenenuTh
paboTy A paciMpeHus, eClid apy MepelaHo KOJIMYECTBO TEIIOTh Q =
5 x/x.

2.190. Kucnopon B komuyecTBe VvV = | KMOJb, HaxOIAIIUNCA TpH
HOPMAaJIBHBIX YCIIOBHSIX, pacIIupsieTcsi aauadbaTUdecku oT oobema Vi
1o oobema Vz = 6Vi. HaliTi n3mMeHeHnue BHyTpeHHel dHepruu raza AU
1 paboTy A, COBEPILICHHYIO UM TIPH PACITUPEHHH.

2.191. Kakoe KoiMM4uecTBO TEII0Thl Q BBIICTUTCS , €CIIM a30T Maccoi m = 15
T, B3ATHIN 1ipHu Temmeparype 7 = 290 K nox maBnennem p1 = 0,2 Mlla,
M30TEPMHUYCCKU CXKATh J0 AaBieHus p2 = 2 Mlla?

2.192. 3axprIThIii 6ammon BMectuMocThi0 V = 0,9 M° 3amonHeH a30TOM 1ox
nasnenneM p; = 2,4-10° Tla npu Temmeparype T1 = 298 K. Tasy
COOOIIUIN Q = 4,7-10° x/Ix Tera. OnpeneanTh
TeMIiepaTypy 7> 1 JaBlieHUE p, Ta30B B KOHIIE MpoIiecca.

2.193. Azor maccoii m = 220 r HarpeBalT MPHU MMOCTOSHHOM IaBJICHHH OT
temmepatypsl t1= 25 °C no t, = 270 °C. Kakoe KoJI1M4ecTBO TEermIoThl Q
noryomaercs pu dToM? KakoB mpupoct BHyTpeHHeW sHeprun AU
raza? Kakas padora A coepiaercs razom?

2.194. Bonopon 3auuMaer oobeM Vi = 12 M° npu naiennu p1 = 0,2 MITa.
I'a3 Harpenmu mpu MOCTOSHHOM OoOBeMe 1o maBieHus p, = 0,5 Mlla.
Onpenenuth u3MeHeHHe BHyTpeHHel »Heprum AU rasza, paboty A4,
COBEPIIEHHYIO Ta30M, H KOJIMYECTBO TEIIOTH QQ, COOOIIEHHOE ra3y.

2.195. Bogopox maccoit m = 13 r Harpenmn Ha AT = 220 K, mpuuem razy
ObLTO TIepenano KomudecTBO TerwtoTel Q = 48 kJlx. Haiitn n3menenwue
BHyTpeHHel sHepruu AU Boziopo/ia v COBEPIIICHHYIO UM paboTy A.

2.196. [IByxaToMHBIN Tra3, Haxomsuuiics mpu Temmepatype t1 = 22 °C,
M30TEPMUYECKH CXXHMAIOT TaK, 4TO ero odbeM Vi yMeHbIiaercs B 3
pasza. 3aTeM ra3 paclMpsoT aauadaTHYeCKy 10 HA4YaJbHOrO JIaBIICHUS
p:. Haiitu Temnepatypy 72 B KOHIIE a1Ma0aTHYECKOr0 PaCIIMPEHNI.

2.197. BeuucnuTh MOJAPHYIO Maccy |L rasa, €Cli MPH HarpeBaHud M =
500r ma At;= 10 °C uzobapuuecku TpeOyercsa Ha AQ= 1,48 xlx
TerJia OoblIe, YeM MPHU U30XOPUYECKOM HarpeBaHUM.

49



2.198. Boiopoa Tpy HOPMambHBIX YCIOBHAX uMen obbeM Vi = 110 wm°.
Haiitu usmenenne AU BHyTpeHHeH SHEPTUU NPHU €ro aguadaTHYecKoM
pacumpennu 10 Vo= 160 M.

2.199. Vraekucnplii ra3, HaxoauBIIHiics o AaBnenuem pi = 110 xlla npu
temneparype 71 = 295 K, Obut amnabaTHuecku CKaT 10 JaBJICHUS P =
230 kIla. KakoBa Temmepatypa 7> ra3a mocie cxatus?

2.200. [Ipy HEKOTOPOM MOJUTPOIMYECKOM Mpolecce aBICHHE H 00beM
OTIPENETICHHON MacChl KUCIOpoaa MeHs0Tcs oT p1 =0,4 Mman Vi =1
1 go p2 =0,1 Mna u V> = 2 1. Temnepatypa B Hadayie mporecca 71 =
500 K. OnpenenuTs: 1) Kakoe KOJIMYECTBO TEIjIa TMOIyYHIT
KHCITIOPOA OT OKpYy’Karomeil cpensl; 2) Kak M HacKOJbKO M3MEHHIAaCh

BHYTPEHHSISI SHEPTHA Ta3a.

2.201. UpeanbHas TeruioBash MallMHa, paboTaromas mo Iukiay KapHo,
MmoJjiydaeT 3a KaXkIbli MK OT HarpeBatens temiory Qi = 620 k/[x.
Temmeparypa HarpeBatens 71 = 410 K, temmnepaTtypa XonoaniabHUKa
7> = 305 K. Haiitu paboty 4, coBepiiaeMyr0o MaIIuHON 3a OJWH ITUKII,
1 KOJINYEecTBO Tera Qz, 0OTIaBaEMOro XOJOAMIBHHKY.

2.202. UneanbHas TerioBas MalinHa paboraer mo mukiny Kapho.
Ompenenmuts KIIJ] mukma, ecinm W3BECTHO, YTO 332 OAWH ITUKII ObLIa
npousBeneHa padora A, paBHas 300 [k, ¥ XOJOIWIBHHKY OBLIO
nepenano Q2 = 130 Ik TerIoThI.

2.203. UneanpHas TeruioBas MalinHa, paOoTaromias mo nukiny KapHo,
COBEpIIaeT 3a OOMH ILHKI pabory A, pasHylo 7,25-10° JIx.
Temniepatypa HarpeBatens t1 = 120 °C, temnepaTtypa XonoauibHUKa to
=10 °C. Ompenenuth: KIIJI m wmamuHbl; KomuvecTBo Tera Qq,
[IOJy4aeMOro MAaIlMHOW 3a OJWH LUKI OT HarpeBaTels; KOJIMYecTBa
teruia Q2, 0TAABAEMOro 3a OIMH IHKJ XONOJUIBHUKY.

2.204. I'a3, coepmaromuii nukn Kapro, momydaer temmory Qi = 15 k/[xk.
Omnpenenuts TemIepaTypy 1 TEMIOOTAATYMKA, €CIH MIPH TEMIIEpaType
terutonpuemManka 1> = 275 K pabora A nuxma paBHa 6 xJ[x.

2.205. I'az, coepmaromuii nukn Kapro, momydaer temmory Qi = 98 k/[xk.
Onpenenuth paboTy A Ta3a, ey TeMIleparypa TeIooTaaTanka 11 B
YeThIpEe pa3a BbILIE TEMIEPATYpPhl T2 TEIJIONPUEMHHUKA.

2.206. B mmukne Kapro ras momyuwn ot TerumootrgaTanka termrory Q1 = 510
Ix wu coepumui  pabory A = 102 JIx. Temmneparypa
teroornatuynka 71 = 420 K. Onpenenuts Ttemnepatypy 12
TETJIONPUEMHHUKA.

2.207. neanpHas TerioBas MalumHa pabotaer mno wnukiay Kapso.
Temmneparypa temnooraatunka 71 = 550 K, remonpuemauka — 72 =
260 K. Ompenenuts Tepmuueckuit KI1J] nukna; padory A1 pabouero
BEIIECTBA NPH  HM30TEPMUYECKOM  DPACHIMPEHWH, €CIH  Ipu
H30TEPMHUYECKOM CXKAaTHUU COBEpILEHa padoTa Az= 80 JIx.

2.208. Bo ckonbpko pa3 yBenHMUUTCA KOI(PQUIHMEHT MOJE3HOr0 ACHCTBUSA T
uukia KapHo mpu moBbIlIeHHH TeMITepaTyphl TEIUIOOTAATYHKa OT 71 =
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370 K JI0
T1' =570 K ? Temmnepatypa Temionpuemauka 7> =275 K.

2.209. Onpenenuts  paboTy A2  M30TEPMHYECKOrO  CXKaTusl  rasa,
cosepmaroriero ukn Kapuo, KIIJI koroporo n = 0,3, ecnu padora
n3oTepMuueckoro pacumpenus 41 = 9 Jix.

2.210. neanbHas xonoauWibHas MallMHa paloraromas Mo oOpaTHOMY
uukiry KapHo ot xononunsHuKa ¢ BoAo# mpu TemmnepaTtype T2 =273 K
K KUIATWIBHUKY Cc Bojmod mpu Ttemmepatype T: = 373 K. Kaxoe
KOJIMYECTBO BOIBI HYXHO 3aMOpPO3UTh B XOJONWJIBHUKE, YTOOBI
MIPEBPATUTH B Map BoAy Maccod m = 1,5 KT B KUNIATUIILHUKE.

2.211. NneanbHblit Ta3 coeprraer nukn Kapho. TemnepaTtypa HarpeBaTens
71 = 480 K, Tremmeparypa oxmamutens 71> = 278 K. Ilpm
M30TEPMHUYECKOM pacIIMpeHHd Ta3 copepmaer pabory A:; = 110
Ix. Ompenenuts Tepmudeckuii KIIJ] mukima M KOMHMYECTBO TEILTOTHI
Q2, KOTOPYIO ra3 OTAET OXJIQJAUTENIO IPH H30TEPMHUYECKOM CIKATHH.

2.212. NneanbHblit Ta3 coeprraer nukin Kapho. TemnepaTypa HarpeBaTens
71 B maTh pa3 BellE TemnepaTypel 12 oxnaautens. Harpesarens
nepeaan rasy koiaudectBo TemioTel Q1 = 48 k/[x. Kakyio pabory A
COBEpIIIII Ta3?

2.213. UneanbHblii ra3, coBepiiapmuid nukia KapHo, momydua oOT
HarpeBaTells KojaudecTBo Termiothl Q1 = 4,9 xJk, coBepimi padory A
= 680 [x. Hatitn tepmuueckuii KIIJ] aToro mukia. Bo ckombko pas
TeMIlepaTypa 71 HarpeBarens OoJblue TeMiiepaTypsl 12 oxaaauTess?

2.214. Haumenbiimii o0beM Vi rasa, copepiuaromiero mukin KapHo, paBeH
156 1. Onpenenuts HaumbOoMbmUi 00beM Vs, eciim 00beM Vo B KOHITE
HN30TEPMHUYECKOT0 pacIIupeHus 1 00beM Vi B KOHIIE H30TEPMHUUECKOTO
CKaTusl paBHbI COOTBETCTBEHHO 603 1 191 1.

2.215. Bogopon cosepmaer nukn Kapro. Haitrm KIIJ nwmkna, ecnm mpum
aarabaTHYecKoM pacIIupeHrH 00beM rasza yBeIMUUBaeTCs B TPU pasa.

2.216. Haittu Tepmudeckuii KIIJ[ mukma, cocrosimiero m3 ABYX H30XOp U
IByX anualaT, eciii B IpeAenax LuKiIa o0beM HAealbHOro rasa
u3Mensierca B = 12 pas.

2.217. Kucnopon cosepmaer nuki Kapno. Haivtu KIIJ nmkia, ecnu npu
aarabaTHYecKoM pacIiMPEHUH JaBJIeHHE YMEHBIIATCS B TPU pasa..

2.218. Y TemnoBoil MammHbI, padoratomieil no nukiy KapHo, Temnepatypa
HarpeBartellss B JBa pa3a OoJblle TEeMIEpaTypbl XOJOIMWJIbHUKA. 3a
OJIMH LIMKJI MalInHa npou3BoauT padory A= 14 xJlx. Kakas pabora 3a
LUK 3aTPAuMBAETCSl HA N30TEPMHUUECKOE CoKaTHe padovero BemecTsa?
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2.219. XononunpHas MaiuHa, paboTaromias mo odparHomy nukiy KapHo,
coBepIaer 3a ofuH 1K1 padoty A= 38 k/[x, Oepst Ipu STOM TEILIO OT
Tena ¢ Temnepatypoii -18°C u mepenaBas Temio Tely ¢ TeMiepaTypon
30°C. Ha#itu: 1) KIIJ] nmkna; 2) KOJUYECTBO TEIUIa, OTHATOTO Y
XOJOAHOTO Tefa 3a OAWH LHUKI; 3) KOJMYECTBO TeIUIa,
MepelaHHOr0 TOpsSTYEMY TeTy 3a OIUH IIHKIL.

2.220.XonoaunpHas MaiiiHa, paboratoinas mo odOpatHomy Iukiay Kapho,
JOJDKHA TIOAJIEPKUBaTh B CBoeil kamepe Temmneparypy -10°C mpu
TemIiepaType okpyxarmei cpeasl 25°C. Kakyro pabory Hamo
COBCPUINTE Hal paGO‘H/IM BC€IICCTBOM MAaNIWHBI, 4TOOBI OTBECTH OT €€
kamepel Q2 = 150 xJIx Tera?

2.221. Cmemmanu Bogy Maccod My = 6 kr npu Temmeparype 71 = 290 K ¢
BomoM Maccoir My = 9 kr mpum temneparype 7> = 370 K. Haifru:
TeMIIepaTypy cMecu T; U3MEHEHHE DHTPONHH AS, TpOUCIIe/IIee Ipu
CMCIICHNU.

2.222. Haiitn u3MeHeHue SHTpornuu AS mpu mpeBpaiieHud m = 11 r jabaa
npu t1 =21 °C B ap npu t, = 100 °C.

2.223. Haiitn u3MeHeHre AS 3HTpONHMH MPH H300apUYECKOM PaCIIUPEHUU
KHCJIOpoaa Maccoit M= 51 ot oobema Vi =4 mao Vo= 11 1.

2.224. Yraekucislii ra3 maccoil m = 10,7 r pacmupsercss n300apru4ecKy 10
ynBoeHus oObema. HaiiTh w3MeHeHWe HSHTponmuH AS Tpu 3TOM

pacuMpeHnn.
2.225. Kucnopoja Maccoid m = 3 Kr yBeHYWI CBOM 00beM B 6 pa3, OUH pa3
M30TePMHUYECKH, Jpyroi — aanabatwdecku. HalTu w3MeHeHUe

SHTPONUH AS B K&KIOM U3 yKa3aHHBIX CIIydaes.

2.226. Haiitu VM3MEHEHHE sHTpormH  AS mpu  H300apUIECKOM
pacmmpenun m = 9 r aproHa ot oobema Vi = 12 11 10 obrema V>
=30 1.

2.227. Azot maccoit m = 15,5 r u30oTepMUYECKH pacmupsercss oT o0beMa
V1= 3 1 1o obwema V> = 9 1. Haiitu mpupoct sHTponuu AS mpu 3TOM
poIriecce.

2.228. Ilpu HarpeBaHMH V = 2 KMOJSA JBYXaTOMHOIO raza ero abCONOTHas
TemIepaTypa Ti1 yBenumuwiack B 2,5 pasa. Hailith u3MeHeHue
SHTponuM AS, eciiu HarpeBaHue MPOHCXOAUT: 1) HM30XopHuecku, 2)
n300apUvecKy.
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2.229. Kucnopon maccoii m = 11 r HarpeBaercs oT Temriepatypsr t1 = 55 °C
1o temmeparypsl t = 160 °C. Halitu u3meHenue sHTponuu AS, eciu
HarpeBaHue MPOUCXOINT: 1) H30XOpUUECKH, 2) N300apHUUECKH.

2.230. Bogopox maccoii m = 150 r Obul mM300apHuecKH HArpeT Tak, 4To
o0bem V1 ero yBenuuumics B 4 pasa, 3aTeM BOAOPOA ObUT H30XOPUYECKU
OXJIAXKJEH TaK, 4TO €ero JIaBJeHHWEe P1 YMEHbIIWIOoCch B 4 pa3a. Halitu
H3MEHEHHE PHTPOIUH AS B X0/I€ 3TUX MPOILIECCOB.

2.231. Jlen maccoit m = 3 xr npu temnepatype t1 = 0 °C 0bu1 IpeBpaliieH B
BOIy TOW >K€ TEMIepaTyppl ¢ TIOMOIIBIO Iapa, HMEIOIIEero
temrepatypy t» = 100 © C. Onpenenutb Maccy M3pacXoJ0BaHHOTO
napa. KakoBo nusMenenue sutpornuu AS cuctemsl Jiea-nap?

2.232. T'enuii B KkojuvecTBe v= 1| KMOJIb, H300apUUYECKH PaCIIUPSSICh,
yBEIHYMI CBOH 00beM B 3 pa3a. KakoBo u3meHeHne SHTponuu AS nipu
3TOM PaCUIMPEHUH?

2.233. Haiitu u3MeHeHue OSHTponuu AS  IpH MEpexoje KHUCIOpoiaa
Maccoid m= 8 r ot oovema V1 =11 1 npu temneparype t1= 82 ° C k
oobemy Vo= 44 1 npu temneparype t, = 305 ° C.

2.234. Haiiti n3MeHeHHe SHTPOIUU AS mpu mepexozie M = 7 r Bogopoja OT
o6bema Vi= 25 11 mox naBnenreM Pr = 1,6-10° T1a k o6bemy Vo = 70 1
oz TaBieHueM p; = 10° IMa.

2.235. PacruiaBieHHBId cBHHEII Maccod M = 650 T mpu Temmeparype
TUTaBIICHUs BhUTHIIM Ha Jieq mpu temmepatype t = 0 °C. Haiitu
M3MEHEHHUE YHTPONUH AS IIpu 3TOM IIporecce.

2.236. HaiftTu wm3MeHeHHWe OSHTpOmUM AS TIpH  TNPEBpalIeHUHd  BOIBI
Maccoi m = 21, B3aroil nmpu Temmeparype t1 = 1 °C, B map npu
t> = 100°C.

2.237. Bo CKOMBKO pa3 CledyeT yBEIHYUTh HM30TEPMUUYECKA OO0BEM
U/IeabHOTO Ta3a B KOJIMYECTBE V= | MOJb, YTOOBI €ro SHTPOMHUS
YBEITUYMIIACH HA AS=26 JIx/K?

2.238. T'enwmit maccoit m = 1,8 T ObuT aguabaTUYECKH pacIupeH B 5 pa3
3aTeM H300apHYECKH CKaT JO IepBOHAYaNbHOro obObema. Haiitn
HU3MEHEHHE PHTPONHMH AS B X0Z€ 3TUX MPOILIECCOB.

2.239. B pe3ynpTaTe M30XOpUYECKOr0 HAarpeBaHMs KCEHOHA Maccoil m =
4,8 T naBieHWEe Tra3a P YBEIMYMIOCH B TPH pas3a. BbeYuCIUTH
HU3MEeHeHHe SHTponuu AS rasa.
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2.240. Nzmenenne sHTponud AS Ha ydacTKe MEKAY AByMs agnadaTaMu B
nukie Kapuo paBao 950 [Ix/K. Pa3HocTh TeMmepaTyp MEKIy ABYyMS
n3orepmamu paBHa 95 °C. Kakoe Komn4ecTBO Temsia ImpeBpaiaercs B
paboTy B 3TOM HHKIIE?

2.241. Onpenenuth JaBiCHUE p, KOTOpoe OyJeT MPOU3BOAUTH KHCIOPOI,
COZIep KAl KOMMYecTBO BemecTBa v = 1 Monb, eciim oH Oynaer
3aHuMaTh ooveM V = 0,4 1 nmpu Temneparype 7 = 320 K. CpaBHuth
MOJYYEHHBIH pe3ybTaT ¢ JAaBlICHUEM, BHIYHCICHHBIM 0 YPaBHEHHUIO
MenneneeBa-Knaneipona.

2.242. Tennii Maccoit m = 2 r 3aauMaer oobem V = 110 cm® npu naBnenuu
p = 10° Tla. Haiitu Temmeparypy 7 ra3a, paccMaTpuBas €ro
kak 1) maeansHBIN, 2) peanbHblil. [locTosnubie Ban-nep-Baansca mist
remmst: a = 0,036 Hm* b =2, 4107 M.

2.243. B cocyae BmectuMocThio V = 0,4 J1 HaXOAWTCSA YIJICKUCIHIBIN ras,
COZIeprKaIiil KOIMYECTBO BemecTBa v = 1 Moib mpu Temieparype 7' =
310 K. Onpenenuts maBicHHE Ta3a: 1) mo ypaBHEeHHIO MeHeneena-
Kuaneiipona; 2) mo ypaBHeHuto Ban-nep-Baannsca.

2.244, Kucnopon B KOJIMYECTBE V = 1 KMOJIb HAXOOUTCS MPH TemrepaType t
=25 °C u naBnennn p =2-10" Ta. Haiitn o6bem V rasa, cuuras, uTo
KHCIIOpOJI BeZIeT ceOsl KaK peasbHBIN ras3.

2.245. Vraekuciaplii ra3 B KOJMYECTBE V = 1 KMOJIb HAXOAWUTCA IIPH
temrepatype t = 90 °C. Hailitm naBneHue p raza, cuumras ero: 1)
PeaTbHEIM M 2) MeaTbHEIM. 3a1ady pemuTs s oobemos: Vi = 1,1 M3
uV2=0,03 Mm%

2.246. laBnenne kuciopona p paBHo 8 MlIla, ero miorHocTs p = 120 Kr/™°,
Haiitu temnepatypy 7 KUCIOPOAA, CUUTAS €IO PEATIbHBIM T'a30M.
2.247. Haittu kputrueckuii o0beM V,, BemiecTB: 1) Kucmopoga Maccoi Mg

= 0,4 1; 2) BombI Maccoit My =1,1 1.

2.248. Onpenenuth NaBieHWE P BOASHOrO mapa mMaccod m = 1,5 r npum
temreparype 1 =370 K u oopeme: 1) V1 = 1100 1; 2) Vo= 11 115 3)
V3 =1m

2.249. Haiitu noctosiHHBIe @ 1 b B ypaBHeHun Ban-nep-Baanbca s asora,
€CIM W3BECTHBI KpUTHUEcKHe Temiiepatypa Tx, = 126 K u naBnenue
P = 3,39 Mlla.

2.250. Kputnueckas temmepatypa aproHa I, = 151 K u kpurnyeckoe
JlaBJICHHUE
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Do = 4,86 Mlla. Bprumcauts mo 3TUM JaHHBIM KPUTHYECKUH
MOJISIPHBIH 00beM V., aproHa.

2.251. B 6amione BMecTHMOCTBIO V = 24 mvM° HaXOAUTCS 30T Maccoit m =
0,8 kr npu temnepatype t = 1 °C. OnpenenuTh naBjicHUE p Tra3a Ha
CTeHKM OaJyioHa, BHYTpPEHHee JaBJe€HUE p, JAaBleHWE raza u
COOCTBEHHBIH 00beM V1 MOJICKYII.

2.252. B 3akpeiToM cocyzae obbemoMm V = 4 M° HaxomuTes v = 1 KMomb
YIIIEKHCIIOro ra3a npy faasiiennu p =2-10° ITa. TTonb3ysick ypaBHeHnEM
Ban-nep-Baanbca, HailTH, BO CKOJIBKO pa3 HaAO YBEIMYUTH
TeMIIepaTypy raza, 4ToObl JaBlIEHHE YBETMYUIOCH BTPOE.

2.253. BeluuciuTh JaBiicHHE, OOYCJIOBJICHHOE CHUJIaMH B3aUMOJICHCTBUS
MOJIEKYJI, 3aKITFOUEHHBIX B JBYX KHJIOMOJSX ra3a, HaXOASMIErocs MpH
HOPMAaJIbHBIX yCIOBHSX. KpuTHueckass Temmeparypa W KPUTHUYECKOE
JaBJIEHHE 3TOr0 Ta3a PaBHBI COOTBETCTBEHHO Iy = 417 K 1 piy = 7,6
MIIa.

2.254. KpunrtoH, comepalididi KOJWYECTBO BellecTBa v = 1 MoOib,
HaxoauTcs npu temieparype 7 = 295 K. Onpenenuts OTHOCHTEIBHYIO
HOTPEeIIHOCTh €= Ap/p, KoTOopast OyIer IOmyIleHa MPU BBIYMCICHUH
JIaBJICHUS, eciu BMECTO YpaBHEHUS Ban-nep-Baannca
BOCIIOJIb30BATHCS YpaBHEHUEM Menpeneea- Kunaneiiposna.
Boruncnenvs BBIIOTHUTH TS OBYX 3HaueHWid obobema: 1) Vi =1 m
2)V,=0,1m.

2.255. BHyTpeHHSS  TIOJIOCTh HAaIlOJIOBUHY 3alOJHWIM BOIOH IIpU
KOMHATHOHM TeMmIiepaType. 3aTeM OajsIoH TepMETHYECKH 3aKyIOpOMIN
u Harpenu no Temmnepatypel T = 645 K. Omnpenenutb naBieHue [
BOJSTHOT'O 1apa B OaJUIOHE IPH 3TOH TeMIeparype.

2.256. Kakomy maBIeHHIO HEOOXOAWMO ITONBEPTHYTH YTIEKUCIBIA Ta3 Mpu
temmeparype 17 = 295 K, 4To0bI ero mIOTHOCTh OKa3ajach paBHOH p =
480 r/m. Pacder mpoBecTH, HCIIONB3yS ypaBHeHHS MeHeneeBa-
Knaneiipona u Ban-gep-Baansca.

2.257. OnuH Monb KUCIopoaa Haxomutcs B oobeme V = 1,5 n. Beramcnuts:
1) Temnepatypy KHCIOpOZa, IPU KOTOPOW MOTrPELIHOCTh B AaBJICHUH,
OIPEACNIIEMOM YPaBHEHHEM COCTOSIHUSI MJEANBbHOTO ra3a, COCTaBIISET
8%( 1o cpaBHEHMIO C JaBJICHHEM, ONpenesieMOM ypaBHeHHeM BaH-
nep-Baanbca); 2)naBienue raza npu 3TOH TeMIiepaType.

2.258. OnuH MOJTb HEKOTOPOTO Ta3a HaxoauTcs B cocyae oowvemom V = 0,25
1. IIpu Temneparype 71 = 300 K gaBnenue rasa p1 = 9 Mna, a npu
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TEMIIEpAType T> = 350 K naBnenue raza p; =11 Mmna. Haiitu
NOCTOsIHHBIE BaH-aep-Baansca ais sToro rasa.

2.259. Onpenenuty  kodp¢unueHt guddysun D mna  remus  mpu
TeMIiepaType t = 18 °C u maBnenuun p = 0,5 Mna.
D¢ dexTUBHBI  AMaMeTp aroMa  Trelus  BBIYMCIUTB,  CUHTAs
W3BECTHBIMHU JJIS TENTUSI KPUTHUECKYIO TeMIepatypy Ty, U KPUTHYECKOe
JABIICHHE Pip.

2.260. B cocyne oobemom V = 11 1 Haxoautcst a30T Maccoit M = 0,3 kr npu
temrepatype t = 26 °C. Onpenenutb: 1) KaKylo 4acTh JaBJeHUs ra3a
COCTaBIISieT JaBlicHWE, OOYCIIOBIIEHHOE CHJIAMH B3aMMOJICHCTBUS
MOJIEKYJT; 2) Kakylo 4acTh 00beMa COCyAa COCTaBIISIET COOCTBEHHBIN
00BEM MOJIEKYII.

2.261. TpexaromHbIii Ta3 B konmuectBe v= 500 Mojib amuabaThyecKku
pacmmpsercs B myctory ot Vi = 0,5 M® o V1 = 0,5 Mm% Temmeparypa
rasa InpH 3ToM yMeHbinaercs Ha At = 12,2 °C. Haiitu 13 3TUX JaHHBIX
MOCTOSTHHYIO 8, BXOJAIIYI0 B ypaBHeHUE BaH-nep-Baanbca.

2.262. Bprunciauth KpuTHYeckue Temmepatypy Ty U JTaBICHHE pip. 1)
KHCIIOpoaa; 2) a3oTa; 3) BOABL.

2.263. Haiitn HanOombimuid 00beM Vmax , KOTOPBIA MOYKET 3aHMMAaTh BOJA,
cozeprkalasi KOJIM4YecTBO BEIIECTBAa V= 1 MOJIb.

2.264. OnpenenuTh MIOTHOCTh P TEIUS B KPUTHYCCKOM COCTOSHHH, CUUTAS
W3BECTHBIMHU JUTSA TNl KPUTHYECKUE TeMmIepaTypy Iwp W JaBICHHE
Prp:

2.265. BBUUCINTS TIOTHOCTH P BOISHBIX MTAPOB B KPUTHIECKOM COCTOSTHUU,
CUMTasi W3BECTHBIMH JUIS BOISHBIX MApOB KPHUTHYECKUE TEMIIEPATypy
Ty ¥ IaBIECHUE Pip

2.266. Haiiti HanOombIiee qaBiIeHNE Pmax HACHIIIAONINX BOASHBIX MTAPOB.

2.267. Bo crombKo pa3 KOHIIEHTpanus Ng, MOJIEKYN a30Ta B KPUTHYECKOM
COCTOSHMU OOJIbIlle KOHIIEHTPAUU Mo MOJIEKYJ INPH HOPMaJIbHBIX
yCIIOBUSAX?

2.268. Haiitu sddexTuBHbIi auamerp d MOJEKYJIbI KHCIOPOIA, CUHTas
W3BECTHBIMU JUISL KHCJIOpOAA KPHUTHUYECKHE TeMmmepatypy Il H
JaBIICHUE Pxp

2.269. Ilpu xaxoit TemnepaTtype T HaXxOAUTCS OKUCH a30Ta, eciu ee 00beM V
n gaBineHue P B K=2 pasza mOpeBBILIAIOT  COOTBETCTBYIOIIUE
KpUTHYeCKue 3HaueHus Vi U pip ? Kpurnueckas temneparypa Ty
okucH a3ota paBHa 180 K.
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2.270. T'a3, comepkalmii  KOJUYECTBO BEIIECTBA V= 1 MOJb, HAXOIUTCS
IpH KPUTHUYECKOW TeMmIepaType W 3aHuMmaer oobem V, B N= 2 pasa
MPEBBIIAIINN KpuTUYecKuii 00beM V.. BO cKONBKO pa3 naBieHue p
rasa B 3TOM COCTOSSHUH MEHbIIIE KpUTHYECKOTO IABJICHUS Pip?

2.271.T'a3 HaxomuTcs B KPUTHUECKOM COCTOSHMHM. Bo CKOJIBKO pa3
BO3pACTET JaBJICHHE ) ra3a, eciy ero TEeMIepaTypy 1 H30XOpHYECKU
yBenuuuTh B k=2,5 pasa.

2.272. I'a3 HaxoAMUTCS B KPUTUYECKOM COCTOSTHUM. Kak M BO CKOJIBKO pa3 ero
naieane P OyJdeT OTIMYATBCS OT KPUTHYECKOTO pyp TPH
OTHOBPEMEHHOM YBEJIMYEHUU TemmepaTypbsl | u obbema V raza B
k=2,5 paza?

2.273. Onpenenuth Juisi Ta3a Ban-nep-Baanbca pa3HOCTh  MOJSIPHBIX
termnoemkoctelt Cp- Cy .

2.274. Haititu paboty A, coBepliaeMyro OJHUM MoJieM Ta3za BaH-yep-
Baanpsca mpm ero pacmmpenuun ot obvema Vi mo0 obvema Vp mpum
Temmeparype T.

2.275. Kucnopon, coaepkariuit KOJIMYECTBO BeIlecTBa v= | MOIb,
Haxomutcs mpu Temmeparype 1= 340 K. Haiitm oTHOCHTEIHHYIO
MOTPEITHOCTh € B BBIYHMCIICHWU BHYTPEHHEH JHEPrUu Tas3a, €ClH ra3
paccMaTpuBaTh Kak HACATbHBIA. Pacdersl BBIONHUTH MO ABYX
3HaveHui oovema Vi: 1) 11; 2) 0,1 .

2.276. OnpenenuTh BHYTpeHHIO dHepruto U yriekucioro raza mMaccod m =
0,15 kr mpu HOpMaNBHOM JNaBIeHHU po W Temmepatype 1= 290 K B
IBYX CITydasiX, KOTJa ra3 paccMaTpuBaercs: 1) Kak uaeanbHbIH; 2) Kak
peanbHBIN.

2.277. O6beM yrieKucioro raza Maccoit m = 0,2 kr yemumincs ot V4=2-10°
1 10 oobema V, = 2:10° 1. Berumcauts pabory A BHYTPEHHHX CHI
B3aUMOJICHCTBHUS MOJIEKYI IIPH 3TOM PaCIIMPEHUH Ta3a.

2.278. OnpenenuTh U3MEHEHHE BHYTpeHHed osHeprum AU  HeoHa,
COJIEPIKaIIETO KOJIMYECTBO BellecTBa V= 1 MOIIb, TPH H30TEPMUIECKOM
pacmmpenun ero oobema or Vo= 2 1 mo odovema Vo = 3 1. Heon
cuuTaTh razoM Ban-nep-Baanbca.

2.279. Kakoe KOJIMYECTBO TeIUIa HAJO0 COOOLIMTH V MOJSIM raza Ban-nep-
Baanbca, 4To0Bl K paclIMpeHnH B MyCTOTY OT o0beMa Vi o oObema
V; ero temneparypa He H3MEHHIIACH?

2.280. JIpa TEIIOM30JIMPOBAHHBIX OAJUIOHA COCAWMHEHBI MEXKIY COOOMH
TpyOKOl ¢ KpaHOoM. B omHOoM Oammone oobemoM Vi= 12 m Haxomutcs
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v= 3 MoJsl yriaekuciaoro rasa. Bropoii 6ammon oosemom Vo = 105 n
OTKa4aH JI0 BBICOKOro BakyyMma. llocnme OTKpbIBaHUSI KpaHa Ta3
pacummpuics. OnpenenuThs NpHUpalIeHHe TEMIIEepPaTyphl YIIEKHCIOro
rasza, cuurag ero razom Ban-nep-Baanbca.

2.281. lnamerp O kaHama CTEKISIHHOW TpPYOKH YAIIEYHOrO PTYTHOTO
Oapomerpa paBeH 6 MM. Kakyio mompaBKky AP HYXKHO BBOAUTH B
OTCUETHl 0 ATOMY OapoMeTpy, 4TOOBI TONYYUTh BEPHOE 3HAUCHHE
aTMocdepHOro 1aBiIeHUs?

2.282. Bo3nymiHblii my3bipek quamerpoM d = 3 MKM HaXOQHUTCsSl B BOJAC y
camoii ee moBepxHOCTH. OIpeenuTh IUIOTHOCTH P BO3JyXa B
My3bIpbKE, €CIM BO3JYyX HaJ TMOBEPXHOCTHIO BOJABI HAXOJHMTCS TPH
HOPMAJIBHBIX YCIIOBHSIX.

2.283. Onpenenuts cuity F, nprKUMAaroIy0 APYr K APYry IBE CTEKIISHHbIC
mactuakE pasMepamu (11 X 11) cm, pacmonoxeHHBIE MapaienbHO
JPYT K JAPYTY, eciiu paccrosiHue d MexIy IMIacTHHAMHU PaBHO 23 MKM,
a IPOCTPAHCTBO MEX/y HUMH 3aIIOJTHEHO BOJOM.

2.284. Haiitu Maccy M BOAbI, BOIICAIICH B CTCKISHHYIO TPYOKy ¢
mamerpoM Kanama d = 0,9 MM, ONYIIEHHYIO B BOAy Ha Malyro
rryouHy. CMaYrBaHUE CYMTATH TIOJTHBIM.

2.285. Kakyro paboty A HaIo COBEPIIUTH TPU BBIIYBAHUU MBIIHLHOTO
ITy3EIpsI, YTOOBI YBETHYHTH ero 00beM oT Vi = 9 em® o Vo = 18 o,
IMporecc cunTaTh H30TEPMHYECKUM.

2.286. lIe xarum prytd paguycoM R = 1,2 MM kaxknas CIWIUCHh B OJHY
Oonpmryro Karotro. Kakas sHeprus E BeinenuTcs mpu 3ToM ciausHum?
[Tporecc cunTaTh H30TEPMUYECKUM.

2.287.B cocyn co pTYThIO OIYIIEH OTKPHITHIA KalWuiAp, BHYTPEHHUH
auamerp kotoporo d = 2,9 mm. PasHocTh ypoBHEH pTYTH B COCyIe
A Kanwuisipe h = 3,8 mm. Uemy paBeH pamuyc R KpuBU3HBI
PTYTHOTO MEHHCKa B Karnmuisipe?

2.288. Kakyto paboTy A TpOTHB CHJI TIOBEPXHOCTHOTO HATSIKEHHUS HAJO
COBEPILHTH, YTOOBI BBIIYTh MBUTBHBIN ITy3bIpb AuamerpoM d = 5 cm?

2.289. Bo cKoIbKO pa3 IUIOTHOCTH P1 BO3/yXa B Iy3bIPbKE, HAXOAIIEMCS Ha
rmyouse h =6 M mnox BoJoi, OonblIe IUIOTHOCTH P2 BO3AyXa
npu aTMocepHOM JaBJICHHM W TOW ke TemiepaTtype? Paamyc
y3bIpbKa r =610 mm.

2.290. I3 BepTHUKanbHOM TpPYyOKM BHYTpEHHUM pamuycoM I = 1,5 mm
BBITEKAIOT Karud Bojabl. HaiiTu paamyc R Karum B MOMEHT OTpBIBA.
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CunrtaTe Kammo cepryueckoi, a IIeHKy Karlid B MOMEHT OTpPbIBA
paBHOHM BHYTpEHHEMY IUaMETpPy TPYOKH.

2.291. laBneHue P BO3AyXa BHYTPH MBUIBHOTO MY3bIps Ha 1 MM pT. CT.
Oosbiie atMocepHoro. Yemy paBeH paauyc I my3bips?

2.292. B kamwmnspHod TpyOke, paaumyc kaHama Kotopod I = 0,3 M,
KHUAKOCTh ToaHsack Ha h = 4,25 cm. Onpeaenuts IUIOTHOCTH P
XKHJIKOCTH, €CITH ee MoBepxHOocTHOEe HaTshkeHue o = 0,071 H/m?

2.293. OnpenenuTh pa3sHOCTh ypoBHEH AN pPTyTH B IBYX COOOIIAFONIHXCS
KanuuisIpax ¢ ruaMerpam kaHanoB di =2 MM u dr = 3 mm.

2.294. IlpoBoio4HOE  KOJBIIO paauycoM R= 7 CcM TpHUBEIEHO B
CONPUKOCHOBEHHE C TIOBEPXHOCTHIO MBIIBHOTO pacTBopa. Macca
KosbIla M = 6 1. Kakyro cuiny F Hazo mpumoXuTh A7 OTPHIBa KOJIbITA
OT TIOBEPXHOCTH pacTBopa?

2.295. Cimuka mmmmodt | =5 c¢cM 1UtaBaeT Ha TIOBEPXHOCTH BOJIBI,
TemriepaTypa kotopoi t = 22 °C. Ecnu 1mo oiHy CTOPOHY OT CITUYKH
KaIHyJIM TJIMIEPUH, CIUYKa MPHUIET B IBIDKeHHE. ONpenennuTh CHITy
F, neficTByromyio Ha CIMUKY, U €¢ HalpaBIICHUE.

2.296. I'muiepuH MOJHSIICS B KaIMILIAPHON TpyOKe Ha BBICOTY h = 20 MM.
OmpenenuTh MOBEPXHOCTHOE HATSDKEHHE O TIMIEPUHA, €CIIH PaIHyc
kaHana Tpyoku I = 0,5 Mm.

2.297. B mmpokwuii cocyJl ¢ BOJOH OIMyIIeH KAMUJUISAP Tak, 9YTO BEPXHUH €ro
KOHEI| HaXOJUTCS BBIIIE YPOBHS BOJBI B cOoCyze Ha BbicoTy h = 2,2 cm.
Baytpenamit pammyc kamwmisipa ¢ = 0,6 mm. Haiitm pagmyc R
KPHBH3HBI MEHHCKA B Kanuyuisipe. CMauyMBaHNE CIUTATH ITOTHBIM.

2.298. Macca m 1000 kanens cnupTa, BBITEKAIOLIETO U3 KalWLIApa, paBHA
7,1 r. OnpenenuTe MOBEPXHOCTHOE HATSXKEHUE OL CIOUPTA, €CIH
JUaMETp LIEHKU KAl B MOMEHT OTphIBA paBeH 1 MM.

2.299. Ptytp Maccoii M =3,2T TmoMelmeHA MEXAy MapalieTbHbIMA
CTEKSIHHBIMU ~ IulacTMHKaMu. Ompenenutes cuiny  F,  koropyro
HEO0OXOMMO MPUIIOKHUTh, YTOOBI PACIUTIOIIUTE KAl 10 TOIIMHbBI d
= 0,15 MM. PTyTb cTEKIIO HE CMauHUBaET.

2.300. Tpyoka mmeer mumamerp di = 0,1 cMm. Ha HwxHeM KoHLe TpyOKu
MOBHCIA Kamjisl BOJbI, MMEIOIAsi B MOMEHT OTpbIBa BHJ LIapHKa.
Berauciuth auamerp dz 3TO Karuiy.
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2.301. Kak ¥ Ha CKOJBKO JaBJICHHE P BO3AyXa BHYTPH MBUIBHOTO MY3BIPS
OTJIMYAETCS OT aTMOC(EPHOTO JaBJICHHUS Po, €CITM TUaMeTp my3bips d =
6 Mm?

2.302. Pa3nocth Ah ypoBHeii kumkocTu B koneHax U- oOpasHoi TpyOku
paBHa 2,3 cM. Paguycel 1 U I KaHaloOB B KOJICHAX TPYOKH paBHBI
cootBercTBeHHO 1 MM U 0,2 MM. IInmotHOCTE p kmikoctu paBHa 0,8
r/cM®. OnpenenuTh TTOBEPXHOCTHOE HATSKEHUE O KHIKOCTH.

2.303. Ha kakyto BbicoTy h momHuMercst OEH30J B Kanuiuisipe, BHYTPEHHUN
qraMerp d KOTOpOro paBeH 2 M ?

2.304. B mHe cocyaa €O PTYThIO MMEETCS KPyTiioe oTBepcTre auamerpa d =
72 mxM. OmpenenuTh, IpU Kakoi MaKCUMaJbHOW TOMIIMHE N citost
PTYTH OHa elie He OyIeT BBITEKaTh Yepe3 ITO OTBEPCTHE.

2.305. B cocyme ¢ BO3AyXOM IpH JaBICHUU Po HAXOMUTCS MbUIbHBIH
my3bipek auaMerpa d. TIpu “30TepMHYECKOM YMEHBIEHUH JTaBICHUS
BO3IyXa B N pa3 JMaMerp TMy3bIpbKa yBelnW4uMBaercss B K pa3.
OrmpenenuTh MOBEPXHOCTHOE HATSXKEHHE O MBUTLHOM BOJIBI.

2.306. BeruuciuTh yaeibHbIe TEIIOEMKOCTH C KPUCTAIIIIOB MEIU U KOOalbTa
0 KJIACCUYECKOW TEOPUH TEIJIOEMKOCTH.

2.307. Ompenenuth u3Menenne AU BHyTpeHHEH 2HepTUN KpUCTaIIa HUKEIS
npu HarpeBanuud ero or t1 = 1 °C mo tp = 221 °C, BbIYMCIUB
tertoemMkocts C. Macca M kpucraiia paBHa 25 T.

2.308. Ilomp3ysiCch KIIACCMYECKOW TEOpHeW, BBIYUCIUTH  yIACIbHBIC

terutoemkoctH ¢ kpuctamioB KCI, NaCl u CaCl..

2.309. BeauciuTh MO KIACCHYECKOH TEOPHUH TEIUIOEMKOCTH TEIIOEMKOCTh
C xpucramma Gpomuaa amomuuus AlBrs oosemom Vi = 1,1 M
TI10THOCTH P KpHCTAIIA GpoMHU/Ia amoMUHAs paBHa 3, 01-10%kr/m®,

2.310. Ilonp3ysice 3akoHOM J[roronra w Ilth, BBUMCIATE YAETHHYIO
TEIIOEMKOCTH C: 1) jkene3a; 2) IHHKA; 3 )HUKEIIS.

2.311. llonp3ysice 3akoHoM [romonra w Iltm, ompemenuth, W3 Kakoro
Marepuana ClIeNaH MeTaJUIM4ecKui mapuk Maccod m= 10 r, eciau
M3BECTHO, 4TO JUIs ero HarpeBanus or 1 = 11 °C mo t, = 31 °C
Tpebyerca 3atpatuth Q=275 JIx Temna.

2.312. Tlonp3ysick 3akoHoM [lromonra u Ilth, HaliTH, KaK ¥ BO CKOJBKO pa3
OTJIMYAOTCS YJCTbHBIC TETUIOEMKOCTH IIJIATHHBI U ATFOMHHHUSL.
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2.313. CBuHIIOBas MyJid, JICTAINAs CO CKOPOCThio V= 420 M/c, ymapsiercs o
CTEHKY M BXomuT B Hee. Cuutas, uro 12% KUHETHYECKON >HEPruu
MyJIM UJET Ha €e HarpeBaHue, HalTH, Ha CKOJIBKO IpaJyCcoB Harpenach
oyns. YJAEIbHYI0 TEIUIOEMKOCTh C CBUHI[A BBIYHCIIMTL 110
KJIACCUYECKOU TEOPUHU TEIIOEMKOCTH.

2.314. Tlonp3ysch KJIACCHYECKON TeopHel, HAaWTH, KaK U BO CKOJBKO pa3s
OTJIMYAIOTCS YACTBbHBIC TEIUIOEMKOCTH KPUCTAJIOB KPEMHHUS U
repMaHus.

2.315. Kakue cwibl HaJ0 TNPUIOKHUTh K KOHIIAM CTaJIbHOTO CTEPXKHS C
IIOMABI0 TONEPeYHoro cedenus S= 11 cM?, 4TOOBI He JaTh emy
pacmupuThes ipy HarpeBanuu ot ty = 5 °C no t, = 40°C?

2.316. K cramsHO# mpoBosoke guamerpom = 2,2 MM moxsereH Tpy3. ITox
JIEHCTBHEM JTOTO Tpy3 IPOBOJIOKA IONYYHJIA TAKOE KE Y/IJIHMHEHHE,
Kak npu HarpeBanuu Ha At = 20 °C. Beruncauts Maccy M rpysa.

2.317. Mennas mpoBoJIOKa HATsAHYTa ropsiueit mpu temmneparype ty = 160 °C
MEKAY JBYMS IMPOYHBIMH HENOABIXKHBIMH CTeHKaMu. [Ipu Kakoii
Temrieparype lp, ocThIBas, pa3opBercss MpoBojoka? CUWUTaTh, UYTO
3akoH ['yka cripaBeIuIMB BILIOTH JIO pa3pbiBa MPOBOJIOKH.

2.318. Kakyro jummHy nomkHbl uMeth ipu t = 0 °C cranpHOH W MEIHBIH
CTEep>KHH, YTOOBI TIpH JIFO00H TeMIlepaType CTAIbHOW CTep)KEHBb OBII
uIMHHee MeaHoro Ha Al = 5.5 cm.

2.319. Ilpu marpeBannu Hekotoporo metamma ot t; = 0 °C mo t = 500 °C
ero IIOTHOCTh yMeHbImaercst B k= 1,027 pasa. Haiitu mis sToro
MeTamia KOd(pPUIMEeHT IMHEHHOTOo pAaCIIMpPEHHs] ¢ , CUUTas €ro
[IOCTOSTHHBIM B JaHHOM MHTEpBaje TEMIEPATyp.

2.320. Ha narpeBanmne memHoro Opycka maccoii m=100 r , Haxopmsmierocs
npu temneparype t = 0 °C, 3atpaueno Q= 10 x/x Terna. Bo ckonbko
pa3 mpu STOM YBEIWYHIICS €ro 00beM? Y IeNbHYIO TeIJIOEMKOCTh C
M€/ BBIYHCIHTD, MONB3YSCh KIIACCUYECKOU TEOPHEN TEIJIOEMKOCTH.
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7 lMpunoxeHus

A OcHoBHBIE (u3NYecKHe TOCTOSHHbIE (OKpYIJeHHbIE
3HAYeHHA)

Dusznyeckas NOCTOSHHAS O003HaueHUE 3HaueHue
Hopmansnoe YCKOpEeHHe g 9,81 m/c?
CBOOOHOrO MaCHIS
I'paBuTanioHHast mocTosTHHAS G 6,67 - 10 m¥/(xr -

c?)
IlocrosiHHast ABorajapo Na 6,02 - 10% monp *
MoutsipHas ra3oBasi HOCTOSIHHAsS R 8,31 JIx/(Monp -
K)
ITocrosinHas bonpiMana k 1,38 - 102 Jx/K
DJIeMEHTapHBIN 3apsi] e 1,6 - 10 Kn
CKOpOCTh CBETa B BaKyyMe C 3,0 - 108 m/c
[MocrosiHHas Credana- c 5,67 - 10°® Br/(m?
Bonbsiimana - K%
ITocrosnnas Buna b 2,90-103m- K
IMocrostauas [Lanka h 6,63 - 10 Ik -
c
i 1,05 - 107 JIx -
c
Iocrosunas Punbepra Ra 1,01 - 10" m?
Pamuyc bopa ao 0,529 - 10 ¥ m
KoMIrroHOBcKkast JyIMHA BOJIHBI A 243102 nm
JJIEKTPOHA
Maruwutnas bopa Us 0,927 - 102 A -
M2
OHeprus HOHHU3AINU aToMa Ej 2,18 - 108 JIx
BOZOpOJA (13,6 3B)
ATOMHAs eIMHUIIA MACCEI a.e.M. 1,660 - 10% kr
DeKTpuYecKas MOCTOSHHAS £0 8,85 - 10 d/m
MaruuTHas DOCTOSIHHASA Lo 47107 Tu/m
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b IInoTtHOCTH (p) TBEPABIX TeJl

BerecTBo IInoTHOCT BerecTBo IInoTHOCT BerecTBo IInotHO
b, K[/M° b, KI/M° CTh,
Kr/M°
Amomunrnii | 2,70 - 10° || XKeneso 7,88 - 10° | Ceunenr 11,3-10°
Bapuii 3,50 - 10° || JTurwii 0,53 - 10° || Cepe6po | 10,5-10°
Banaauii 6,02 - 10° | Mexnp 8,93 - 10° || Leswit 1,90-10°
Bucmyt 9,80 - 10° || Hukenp 8,90 - 10° || unx 7,15- 104
B IlinoTHOCTh (p) sKUAKOCTEH
Bemect IInoTHOCT BerecTBo IImoTHO Bemects ITnoTtHOC
8O b KI/M® CTh o b KT/M°
Kkr/m®
Bona 1,00 - || Kepocun 0,8 - 10° | Cepoyrne 1,26 -
10° pon 10°
[Nmunep 1,26 - || Macno 0,9 - 10° Croupr 0,8 -10°
HH 10° CMa304H.
Pryts 13,6 - 10° || Maco kacr. 0,96-10° Ddup 0,7 - 10°

I' O PexTuBHBIN AMaMeTP MOJIEKYJ, IMHAMHYECKas BA3KOCTh
U TeNJIONPOBOAHOCTDH Fa30B NPH HOPMAJbHBIX YCJIOBUAX

BelecTBo OddexTuBHBIH Huunamuueckas  [[emnonpoBoAHO
quamerp d, HM BSI3KOCTh M CTh A, MBT/(M -
Mklla- ¢ K)
Azot 0,38 16,6 24,3
Apron 0,35 21,5 16,2
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Bonopon 0,28 8,66 168
Boznmyx 0,27 17,2 24,1
I"enuii 0,22 18,9 142
Kucnopon 0,36 19,8 24,4
[Maps 0,30 8,32 15,8
BOJIbI

A Kputndeckne mapaMeTpsl 1 nonpaBka Ban-nep-Baaabca

Kprrisccran rewmeparypa | KPHTIISCKCe anicne Ionpaska Ban-nep-
T, K " Baannca
I'a3z a, 8,

H- 10°

M*/momb? | Sm¥/Moib
Asor 126 3,39 0,135 3,86
Aprou 151 4,86 0,134 3,22
BonsHoit map 647 22,1 0,545 3,04
Kucnopon 155 5,08 0,136 3,17
Heon 44,4 2,74 0,209 1,70
Vriekucibi 304 7,38 0,361 4,28

ras

Xiop 417 7,71 0,650 5,62

E Jlunamuuyeckas BA3KOCTb (M) :xkuakocrteit npu 20 °C, mlla - ¢

Bona

1,00
['nunepun 1480
Macno kacTopoBoe 967
Macno MalmMHHOE 100
PryTh

1,58
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7K TIloBepxHocTHOe HaTsakeHHUe (C) xkuaAKocTeid nmpu 20 °C, mH/m

Bona 73
['nmunepun 62
MpbL1bHAs Boaa 40
PryTh 500
Crupt 22

3 YiaeabHasi TENJ0EMKOCTh TBEPABIX U *KUIKUX BElIECTB

BemiecTBo Yaenbhas BemectBo Yaenbuas
TEIIOEMKOCTh C, TEIJI0EMKOCTh C,

JIx/(kr - K) Jix/(xr - K)

AmomMuH 8,96 - 10° Cruprt 243 - 10°

wit

Bona 4,18 - 10° Crainp 4,69 - 10°

INunepu 2,43 -10° Cepebpo 2,3-10°

H

Kepocun 2,14 - 10° Menb 3,8-10°

Jlen 2,09 - 10° CBuHel 1,26 - 10°

Prytp 1,38 - 10°

N Temnepatypa njaBjeHUs M yAeJbHas TeNJ0Ta NJIAaBJeHUSA

Bemectso Hﬂggﬁlglel/}l)gT Hna’ K YV nenspHas Te]r.lél‘-’of&( 1/IIJ<11§1BJIeHH$[ A X
AmroMuH 933 4,0

i

Jlen 273 3,34
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PTyTh 233,2 0,117
Crainp 1573 0,873
Cepebpo 1253,6 0,88
Menn 1353 2,1
Huxkenn 1726 3,0
CBuHely 600 0,25

K Temneparypa kunenus (7)) v yaejbHas Tenjaora
napoo6pa3zoBanus (r)
Nnpyu TeMnepaTrype KUNEHUS

Beucerso | LG Ve
Jx/xr

Azor 77,2 2,01
Boma 373 22,6
Bogopon 20,3 4,61
Bozayx 80 2,09
['muniepun 563
Kucnopon 90 2,14
Prytp 629,7 2,88
Crouprt 351,3 8,46
Vriekucibii 194,5 5,95
ras
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J  KoddpdpnumeHT TenmaonpoBOAHOCTH () NPH HOPMAJBHBIX

yCJIOBHSAX
BelecTBo Koaddpuuument BerecTso Koaddumuent
TEIJIONPOBOIHOCTH TEIJIONPOBOAHOCTH

1, Br/(m - K) %, B1/(Mm - K)

Asor 2,37 - 102 Cenmii 1,41-107°

AntoMuH 2,01 -10° Kucnopon 2,39 -10°

2078

BonsHoii 1,58 - 102 Jlen 2,51

nap

Bonopon 0,168 Cranb 46,1

Bozayx 2,37 - 1072 Vriekuciblii 2,32 107

ras

M Ko3dpduuuenT auHeiinoro pacmupenus (a), 1/K

AIOMUHANI 2,3.10°

Kenezo 1,2 -10°

Jlatynn 1,9 -10°

Mens 1,6- 107
5

Onoso 2,710
5

Oxonuanue npunodicenus A

MHOXKHUTEIH H NPUCTABKHU AJIHA 06p3303aﬂnﬂ AECCATHYIHBIX
KPAaTHbIX U JOJbHBIX € IUHHUIL

HaunmenoBanme

MHOXHUTEIIb

O6o3HaueHne

pycckoe

MEXIYHAPOIHOE
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3KCa 108 ) E
nsTa 10%° I P
Tepa 1012 T T
rura 10° r G
Mera 106 M M
KHJIO 103 K k
reKTa 102 r h
neka 10t na da
nenu 10t i d
CaHTH 102 c
MUJIITH 103 M m
MHKDO 1078 MK u
HaHO 10°° H n
UKO 1012 I p
pemTo 10°1° f
aTTo 1018 a a

I'peuecknii andasur

O06o3HaueHus Ha3zBanus OykB OO6o3HaueHUs HazBanus Oyks
OyKB OyKkB
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OI'JIABJIEHUE

1 OOIINEC METOIMUCCKUC YKABAHIS .+ .uvvveenrereessseresssnnesssstneesssentesssneesssssesansneeesnineeennes
2 Bonpocs! A1 U3ydeHHsI TEOPETHUECKOr0 MaTepuaa o pazesaaM IPOrpaMMBI ..........
3 PEKOMEHAYEMAS JTUTEPATYPA .. evvieiuiriieiitieessitieessbai s s sbas e sbb e s ssbaa st s et b s s sba e sana s
4 CBEIECHUS F3 TEOPHH .eeeeeeesiuunrrrrreessaasnenneeeeessaanssssseeeessaasssssseeesessassnsseeeeesansnnneeeeesss
5 Tlpumepsl pemieHus 3a4ay ...... .
6 3a1a4M K KOHTPOIBHOM PAOOTE NO2....oiiiiiiiiiiiie ettt ettt ettt
T TIPHITOMKEHIIS ...ttt ettt ettt sttt e bt e et b e e st b e e

YuebHoe u3nanue

IIPOHEBHUY Heopv Hsanosuu
ITHHYYK Pocmucnas I puzopvesuu
1IPUXOIbKO Hean Bacunvesuu
MATIOIIEHKO Bnaoumup Axoénesuu

Pduszuka
YacTtp 2
MogekyaspHas GpU3MKa U TEPMOANHAMHUKA
Y4eOHO-METOANUECKOE IT0CO0HE
JUTA CTYICHTOB WH)KEHEPHO-TEXHUIECKNX CHEIHUAIBHOCTEN
0e30TpBIBHOMN (hOPMBI 00yIECHUS

Pemaktop 1. 1. OBeHTOB
Texnnueckuit penaktop B. HH KyuepoBa

Monamucano B meyats . .2008 r. @opmar 60x84 /6.
Bymara rasernas. ['apautypa “Taiimc”. Ileqats opceTHas.
Ven. new. 1. 6,04. Yu.-uzn. i1 4,20. Tupax 1000 ok3.

3ak. Ne . U3n. Ne

W3narens u noaurpaduyeckoe UCIOTHEHNE
Benopycckuii rocy1apcTBEHHbIH YHUBEPCUTET TPAHCIIOPTA:
JIA Ne 02330/0133394 ot 19.07.2004 t.

JITT Ne 02330/0148780 ot 30.04.2004 r.

246653, r. 'omens, yn. Kuposa, 34
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