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HacplleHHBbIe M HeHACBIIIEHHbIE nmapsbl. BaaxkHoCTb.

Kak oTmeuanoch B MepBOM 3aJlaHUU, B JKHJIKOCTH (WJIM TBEPIOM Tejie) MpHU I000i
TEMIIEpaType CYLIECTBYET HEKOTOPOE KOJIMUYECTBO «OBICTPBIX)» MOJICKYII, KHHETHYECKasi SHEPTHs
KOTOPBIX MPEBBIINIAET MOAYJb MOTEHIMAIBHON PHEPrUU MX CBS3M C OCTAJIbHBIMH YacTHUIAMU
BelecTBa. EciM Takue MOJEKYNIbl OKa3bIBAIOTCS BOJNHM3M TIOBEPXHOCTH, TO OHH MOTYT
MPEOJIOJIETh TMPUTSHKEHUE OCTAJIBHBIX MOJEKYJT M BBUICTETh 3a NPENebl KUIAKOCTH (WU
TBEPJAOro Tefna), oopaszys Hax Hel map. [Iporecc mpeBpaiieHus KUAKOCTH WU TBEPAOTo Teja B
nap Ha3bIBaeTcs Mapoodpa3oBaHueM WJIM UcnapeHueM. VcnapeHue TBEpIbIX TeN TaK)Ke 4acTo
HA3bIBAIOT BO3rOHKOH wuam cyOaumanueii. [lpormecc ucmapeHuss MPOUCXOIUT TPU BCEX
TeMIepaTypax, IpU KOTOPBIX CYIIECTBYET >KUIKas WM TBepAas (a3bl JaHHOTO BEIIECTBA.
OnHako, C pOCTOM TEMIIEPAaTypbl KOJIMYECTBO «OBICTPBIX» MOJEKYJT H, CIEA0BaTENIbHO,
WHTEHCUBHOCTH MPOLIECCa UCTIAPEHHS OBICTPO BO3PACTAIOT.

C npyroil cTOpOHBI, MOJIEKYJIbl Tapa JBUXKYTCS HaJ KHUJIKOCTbIO (WJIM TBEPJABIM TEJIOM)
Xa0THYECKH, MMOATOMY YacTh M3 HHUX IONAJaeT O0OpaTHO B KHUIKOCTb. [Ipw 3TOM KOIMYECTBO
BEpHYBIINXCS MOJIEKY] TeM OoJjble, 4eM Oojbllle KOHLEHTpauus MoiyieKyn B mape. Ilpomece
IpeBpalleHys] Napa B JKUJIKOCTb HA3bIBAETCSl KOHJIEHCALMEH (Mpoliecc MpeBpallleHusl rnapa B
TBEP/I0€ TeNO, 0OBIYHO HA3bIBAIOT KpUCTAIM3aluel u3 napa). Eciiu HHTEeHCUBHOCTH MPOLIECCOB
WCIIApEHNsl U KOHJEHCAIlMM PaBHBI, TO KOJIMYECTBO Iapa M XKUAKOCTH HE MeHsAeTcsa. B arom
Clly4ae TOBOpSAT, YTO Map M XHUAKOCTh HAaxXOJATCs B AWHAMH4YECKOM paBHoBecuu. [lap,
HaXOJAUIMHCA B JUHAMUYECKOM DPAaBHOBECHU CO CBOEHM JKUAKOCTHIO (MJIM TBEPABIM TEJIOM),
Ha3bIBAaCTCSl HACBIMIEHHBIM NAapoM. T.K. MHTEHCHUBHOCTb IIpollecca KOHJEHCAlMM Iapa
IIPONOPLUMOHAIEHA KOHLEHTPALMM MOJEKYJ Iapa, a WHTEHCHUBHOCTH IIpollecca HCIapeHMs
3aBHCUT TOJIBKO OT TEMIIEPATYPHI U PE3KO BO3PACTAET C €€ POCTOM, TO KOHLIEHTPAIUs MOJIEKYII B
HACBIIICHHOM Mape Nu,(T) 3aBHCHUT TOJBKO OT TEMIIEPATYpbl XHIKOCTH (TBEpPIOrO Teja).
[IpyueM c pocToM TemmepaTypbl BEIUYMHA Ny, U, CIEIOBATEIbHO, IUIOTHOCTh U JaBIIEHUE
HAaCBILIEHHOrO Mapa ObIcTpo pacTyT. KOHKpeTHble 3aBHCHUMOCTH JAaBJIE€HUS W IUIOTHOCTHU
HACBIIIEHHOT0 IIapa OT TeMIEePaTyphl Pa3IHMUHBI JUI Pa3HBIX BEIIECTB U MOTYT ObITh HAalICHBI U3
cnpaBouHbIX Tabmuil. IIpu 3TOM OKa3bIBaeTcsi, YTO HACBHIIIECHHBIN Map, Kak MpaBUIIO, XOPOLIO
onuchIBaeTcs ypaBHeHneM Kianelipona-MenneneeBa, U3 KOTOpOro, B YaCTHOCTH, 3Has JaBJICHUE
HACBHIIIEHHOT0 TIapa, MOKHO HAHTH €ro MIIOTHOCTH Pyac U Maccy M B oobeme V:

m = MPHac(T)V/(RT)a Prac = “PH&C(T)/(RT)

Hap, AABJICHUC KOTOPOI'O0 HUIKEC HABJICHUSA HACBIIICHHOIO IIapa IpH JIaHHOM TEMIICPATYypC
Ha3bIBACTCA HEHACBIICHHBIM (I/IJ'II/I neperpeTLIM). Taxkoit nap MOXET HaxXOOUTHCA B
pPaBHOBECHOM COCTOAHHNHU, TOJIBKO HC KOHTAKTUPYA CO CBOEH KHIKOCTBIO (I/IJ'II/I TBCPAbIM TCHOM).
B atom CJIy4ac OH 0OBIYHO XOpowmo NOAYUHACTCI BCEM 3aKOHAM HICAJILHOTO ra3a.



OTHOCHTEIbHOM BJIAJKHOCTBI0 BO3/lyXa HA3bIBACTCS BBIPAXKEHHOE B IPOLIEHTAX
OTHOUICHUE IapLUUabHOTO JNaBIEHUA P, MapoB BOABI B JAHHBIX YCIOBUSAX K JIaBJICHHIO
HACBIIIIEHHOT'0 BOJISIHOTO Mapa Py, IpU 1aHHOM Temmeparype:

I = (Puapa/Puac) 100%.
ITo onpeaeneHunto, OTHOCUTEINIbHAS BIIAXKHOCTh HACKIIIEHHOTO mapa coctasisier 100 %.

IIpumep 1. B xomnare o6bremom V = 120 M npu temriepatype t = 15 °C orHocuTenpHas
BJIQXKHOCTh BO31yxa paBHa I = 60 %. Onpenennure mMaccy BOASHBIX MMApOB B BO3]lyXe KOMHATHI,
€CJIM JIaBJICHHE HACHIIIICHHOTO BOISIHOTO mapa mpu Temneparype t = 15 °C paBHa Py, = 1,7 klla.

Pemienne. Maccy BOASHBIX IIaPOB B BO3AyXE KOMHATHI HaileM W3 ypaBHEHUS
Knaneiipona-Menzneneesa: m = wP-V/(RT), rae T = 288 K, p = 18:10° kr/mons, P =
IPuac/100%. Takum o6pazom, M = p-r-Py,.-V/(R-T-100%) = 0,92 kr.

IIpumep 2. B nByx OaminoHax eMKocTeio Vi = 2 M u V, =6 M HAXOIUTCS BIIAYKHBIA
BO3/yX NP OJMHAKOBOM Temmeparype. OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa B MEPBOM OaioHe
r, =40 %, a Bo BTopoM — I'; = 20 %. Kakoii Oyzetr oTHOCUTENbHAS BIAXKHOCThH B OAJUIOHAX, €CIH
WX COCJIMHUTD JIPYT C IPYrOM, a TEMIIEPATyPy OCTaBUTh MPEKHEM.

Pemenne. [TapuuanbHbie 1aBJICHUS MTAPOB BOJIBI B IEPBOM U BTOPOM COCYZIaX, OYCBHJIHO,
paBHBI P1 = r1"Pyac U P2 = 12'Pyyc , cooTBeTCcTBEHHO. [l HUX MOXHO 3amucarh ypaBHEHUE
Kianelipona-Menpeneena:

rl-PHac-Vl =vi'R'T u rz'PHac‘Vz = Vz'R‘T,

IIe vi U V2 — YHCI0 MOJEH IapoB BOAbI B IIEPBOM U BTOPOM COCyHax. Ilocne coenuHeHus
COCYyJOB UMCEM:

r'PHac'(Vl"' VZ) = (V1+V2)'R'T = (rl'V1+r 2'V2)'PHac-
Otkyna r = (r1-Vi+r ' Vo)/(V1+ V) = 25 %.

B wMmereoponoruu BIaXXKHOCTH BO3AYyXa YacTO XapaKTEpU3YIOT TakKe TeMIepaTypoi
n3o0apuyeckoii TOYKH PoOcChl, T.6. TEMIEpPAaTypol, IpPH KOTOPOM BO3IAYyX, €CIU €ro
n300apuyecKkm OXJaauTh, OyAeT UMETh OTHOCUTENbHYIO BiaxHOCTh 100%, a mpu ganpHelem
OXJIQXKJIEHUH BBIMAJIET poca.

Ipumep 3. Haiitn w300apuveckyr0 TOYKY pPOCHI [UIS BO3[yXa, HMEIOIIETO IIPH
TeMrneparype T OTHOCUTEIbHYIO BIIaKHOCTD I IIPOIIEHTOB.

Pemenne. Bo3myx sBISETCS CMEChlO Ta30B M BOJASHOTO Tapa. [Ipu ero m3o0apHyecKoM
oxyaxaenuu, koraa Pp = v-R-T/V = const (31ech v — 4YnCIIO MOJIEH BO3yXa, HaXOASAIIErocs B
HEKOTOpOoM o0beMe V), mapiuaibHbIe JaBICHHUS BCEX KOMIIOHEHT BO3/lyXa HE MEHSIOTCS J0 TE€X
op, MOKa He MEHSETCS WX MPOIEHTHOE cojiepkanue. J[eHCTBUTEIbHO, HAapuMep, MapIuaibHOe
JaBJICHUE MapoB BOABI Prapa = Viapa' R T/V = Viapa'Po/v = const no nayana oOpazoBaHus pOCHI.
[ToaToMy BOASIHOM Map CTaHET HACHIIMICHHBIM MPH TaKOW TemrepaTrype T (u3o00apuueckas TOYKa
pocsl), IpH KOTOPOH Prapa = Puac(t). Ho 1o ycnoBuio Prapa = 'Puac(T)/100%. Takum obpazom



HU300apHUYECKYI0 TOYKY POCHI T MOXHO HAWTH TOJNB3YysACh TAOJHUIECH 3aBHCHMOCTH JIaBJICHUS
HACBIIIIEHHOTO TIapa OT TeMepaTypbl U GOpMYIIoi Pyac(T) = IPyac(T)/100%.

Temmnepatypa, npu KOTOPOW OTHOCHUTEIBHAs BJIAXHOCTh BO3JyXa CTAaHOBHUTCS PaBHOU
100% B pe3ynapTaTe M30XOPHYECKOI0 OXJIAKICHMSI, HA3bIBAIOT H30XOPHYECKON TOYKOH POCHI.
[Tpu oxmaxaeHuu 10 STOH TeMIepaTypbl TEPMETHYHO 3aKPhITON OAaHKH C BJIa)KHBIM BO3yXOM Ha
€€ CTEHKax BBINAJIET poca.

Kunenne. YaenbHasi Tenjora napooopa3oBaHus.

Ecnmu UIKOCTh B cOCyjie HarpeBaTh MPH MOCTOSHHOM BHEIIHEM JABICHHH, TO CHavalia
UCIIApEHHE HIET JIMIIb CO CBOOOJHOW MOBEPXHOCTH IJKUAKOCTH. [Ipu  JOCTIHOKEHHH
OIPENICIICHHOW TeMIlepaTypbl 0Opa3oBaHHE Tapa HAYMHAET MPOMCXOIUTH IO BCEMY OOBEMY
KHUJIKOCTH. BHYTpH )KMJIKOCTH BO3HHMKAIOT, PACTYT M MOJHHUMAIOTCS Ha IOBEPXHOCTH ITY3bIPhKU
napa. [Ipouecc mapooOpazoBanusi npuoOperaeT OypHBIN XapakTep. JTO SBJICHHUE HA3bIBACTCS
KHIIEHHEM, a TeMIIepaTypa, Ipyu KOTOPOH OHO IMPOMCXOJUT — TeMIepaTypoii kunenusi. rak,
KHIIEHHEe — 3TO MPOoIecC Mapoodpa3oBaHusi, WAYNIH 10 BCeMY 00beMY “KHIKOCTH.

ITo cymiecTBy KUIIEHUE €CTh 0cOoObLU 6UO UchapeHus. J1eno B TOM, 4TO B JKUAKOCTH BCEr/a
MMEIOTCS My3bIPbKU BO3/lyXa WM JIPYTrHMX ra3oB, 4YaCTO HACTOJIBKO MaJible, YTO OHU HEBUIUMBbI
HEBOOPYXEHHBIM TIJ1a30M. YacTb My3bIpbKOB TAaK)K€ CKAIlJIMBACTCS HAa JHE U CTEHKax cocyna. B
ATHX IY3bIpbKaX, €CTECTBEHHO, IPUCYTCTBYET U HACBIILIEHHBIN nap. Eciu HarpeTs KuaKoCcTh 10
TaKOM TeMIepaTypsl, IpU KOTOPOH J1aBJI€HHE HACHIIIEHHOIO Mapa MPEeBOCXOIUT JaBICHHE Ha
MY3bIPEK CO CTOPOHBI KUAKOCTH, TO IMMy3bIpEeK HAYHET PACTH 3a CYET UCHAPEHUs )KUJIKOCTU C €ro
BHYTPEHHEH MOBEPXHOCTU U OBICTPO MOAHUMATHCS BBEPX MOJ AecTBUEM cuiibl Apxumena. T.e.
HauuHaeTcs mpouecc KumeHus. TakuM oOpa3oMm, KHIIEHHMe BO3HHKaeT TNPH TakKoi
TeMIlepaType, IPU KOTOPO#i JaBjieHHe HACBIIIEHHOI0 Napa B NMy3bIPbKAX PABHO 1aBJIEHHIO
Ha NMy3bIpeK CO CTOPOHBI KMAKOCTH. [lociieHee 0OBIYHO OnpeensieTcs B OCHOBHOM BHEITHUM
JaBJICHUEM Ha XUAKOCThb. [l0o3TOMy uYacTo roBOpSAT, YTO KUIIEHHWE 3TO MPOLECC HCHapeHus
KUJKOCTU B YCJIOBHAX, KOTJa BHEIIHEE JaBJICHHE PaBHO MJAaBJICHHWIO HACBHIIIEHHOIO Iapa.
[TockonbKy JaBiieHUE HACBHIIMIEHHOTO Mapa pacTeT ¢ POCTOM TeMIepaTypbl, TO M TeMIleparypa
KUTIEHHsI TTOBBIIIAETCS MPU YBEJIMYEHUU BHEIIHEro AABJICHMS. 3aMETUM, YTO IO OMNpeAETIeHUIO
mkanbl Temneparyp Llenbcus npu nopmansom arMocdeproM aaBiaeHud (Poen = 1,01-10° ITa)
yucTtas Boja KunuT npu temneparype t = 100°C. DT1o o3HavaeT, 4To MpH ATOHM TemmepaType
JTaBJICHHE HACBIIEHHBIX BOJSHBIX APOB PABHO HOPMAIbHOMY aTMOC(HEPHOMY JaBJICHHUIO.

BaxHolt 0cOOEHHOCTBIO KMIIEHHS SIBJISETCS TO, YTO B MpOllecCe KUIEHUs TeMmIepaTypa
JKUAKOCTH OCTAeTCsl IIOCTOSHHOM, HECMOTpS Ha NPOAODKAIOIIMKCA TMOJABOA TeIula. ITO
OOBsICHSIETCS TEM, YTO Jdake HeOOJbIIOe MPEBBIIIEHHE TEeMIIEpaTypbl JKUIAKOCTH HaJ
TEMIEPATypOil KUMEHHs] MPUBOJUT K 3HAUYUTEIHHOMY MPEBBILICHUIO JIaBJICHUS HACBIIIEHHBIX
[apoB HaJl BHEIIHUM JaBJIE€HHEM. DTO PE3KO YCKOpSAET MPOIECC POCTa IMYy3bIPHKOB C MapoM
BHYTpHM JKMJIKOCTH. B pe3ynpTare mMOABOJUMOE TEIUIO PACXOAyeTcs Ha IpoIecc
napooOpa3zoBaHus, a TEMIepaTypa >KUIKOCTH OCTAEeTCsl MPAKTUYECKU TTOCTOSIHHOM.

MouJasipHoii TenJioToii ucnapenus (mapoodpa3soBaHMs) MPU TeMmIepaTrype | Ha3bIBarOT
KOU4ecmeo mensiomol, KOTOPOe HEOOXOAUMO COOOLIUTH OJHOMY MOJIIO BEIECTBA B KHUIKOH



¢aze, yTOOBI M3OTEPMUUYECKM HCHAPUTh €ro IpHU BHEIIHEM JABJICHUM, PAaBHOM [aBJICHUIO
HACBILIEHHOIO IIapa Mpu TeMieparype T (T.e. HCIIapUTh €T0 B MPOLIECCE KUIIEHNU).

3aMeTHM, YTO €CIIU MPHU TeX Ke YCIOBUSAX MPOUCXOAUT He mapoolOpa3oBaHue, a 0OpaTHBIN
npoiiecc (KOHAEHcCAusl mapa B JKUJKOCTb), TO OH COMNPOBOXIACTCS BBIJCICHUEM TaKOTO Ke
KOJIMYECTBA TETUIOTHI.

VYka3aHue Ha TO, NPU KAaKOM JaBJICHUU INPOMCXOJUT HUCIAPEHUE, HY)KHO IIOTOMY, YTO
[OJIBOAMMAsI TEIJIOTAa YaCTUYHO MJET Ha padoTy [0 pacHIMPEHUIO Iapa, COBEPIIAEMYIO IPOTHB
CHJI BHEIIIHETO J1aBjieHus. Tak mpyu KUIEHUH BOABI P HOPMAJIbHOM JIaBJICHUHU HA TaKylo paboTy
pacxoayercst 0koso 7% OT Tem1oTsl ucnapeHus. OcraiabHas 4acTh TEIUIOTHI UAET HA YBEIUUYEHUE
NOTEHLIMAJIbHON 3HEPIMU B3aUMOAECUCTBUS MOJIEKY. Jlesio B TOM, UTO CpeHss MOTEHIalIbHas
SHEprus B3auMOJCHCTBUS MOJIEKYJI B ra3e OJIM3Ka K HYJIIO, a B )KUJAKOCTH — OTpuLarenbHa. Uro
KacaeTcsl CpelHEN KUHETUYECKON YHEPTUU MOJIEKYJI, TO OHA 3aBUCHUT TOJIBKO OT TEMIIEPATyphl U
HE 3aBUCUT OT arperaTHOro COCTOSIHUS BEILECTBA.

W3 W3I0KEHHOTrOo ClenyeT, YTO KHIIEHHE BO3MOXHO TOJIBKO TOTJa, KOTJa BHYTPH
KUJKOCTU HMMEIOTCS IMY3bIPbKU Ta3a. Ecim ke TakoBBIX HET, TO MapooOpa3oBaHUE BHYTPU
KUJKOCTU CTAaHOBUTCS HEBO3MOXKHBIM. TaKyro JKHIKOCTh MOKHO HArpeTh BBIIIE TEMIEPATyphl
kurneHus. JKuakocTh, TemrepaTypa KOTOpOil MpH 3a/laHHOM BHEIIHEM JaBICHUU MPEBOCXOIUT
TEeMIIepaTypy KUIICHHS, HA3bIBACTCS MePerpeToii.

®a3oBbie MEPEXOabI.

[TouTn Bce BemiecTBa MOTYT HaXOJUTHCS B TPEX arperaTHbIX COCTOSHHUAX: ra3000pa3HOM,
KUAKOM U TBepaoM. [Ipu 3TOM moj TBEpABIM COCTOSHUEM MOAPA3yMEBAETCS KPUCTANINYECKOE
coctosHue. B amoppHOM (HEYymOpsIOUYEHHOM) COCTOSHHUHM XapakTep JBHXKEHHS aTOMOB U
MOJIEKYJI aHAJOTMYEH JBM)KCHHMIO aTOMOB M MOJIEKYJ] B JKHMAKOCTAX. B mocnenHee Bpems
YEeTBEPTHIM COCTOSIHUEM BELIECTBA YAaCTO HA3bIBAIOT IUIa3My: a3, COCTOSIILUN U3 3apsKEHHBIX
qacTuIl (MIOHOB U 3JIEKTPOHOB). BelecTBa MOTryT nepexouTh U3 OJHOTO COCTOSIHUS B JPYroe B
3aBUCHUMOCTH OT (PU3MYECKUX YCIOBUH, IIaBHBIM 00pa3oM OT TeMIIEpaTypbl U AaBiieHus. Takue
IIPOLIECCHI 0OBIYHO HA3bIBAIOT (Pa30BBIMU Nepexoamu. J[eao B TOM, YTO B COBPEMEHHOH (hr3HKe
BMECTO MOHSTHS arperaTHOro COCTOSIHUS Yallle MOJIb3YITCs 0oJiee MUPOKUM MOHATHEM (a3bl.

@®a3a — 5TO PaBHOBECHOE COCTOSIHHE BELIECTBA, CYHIECTBEHHO OTIMYAOLIEECs 10 CBOUM
(U3UYECKUM CBOWCTBAM OT JIPYTUX COCTOSIHHM TOTO K€ BEIIeCTBa. Tak, HampuMmep, yriiepoa
MOXXET HaXOJAUTHCS B IBYX KPUCTALINYECKUX (ha3ax — rpaduT u aamas.

®a30BbIM NEpPexXoJ0M Ha3bIBAeTCs Mepexo] BellecTBa U3 ofgHOU ¢asbl B npyryro. [Ipu
TaKUX IEepPEeX0Jlax MOTYT MEHAThCA IO OTAECIBHOCTH WM BMECTE€ MEXAaHWYECKHE, TEIUIOBBIE,
ANEKTPUYECKHE U MarHUTHBIE CBOKCTBA BEIIECTBA.

Mpl yxe A0CTaTOYHO MOAPOOHO MO3HAKOMUIIUCH C TaKUM (pa30BBIMU TepexojamMHu Kak
UCIIapeHHe W KOHJAEHcAlus, a TakkKe C TMOHITHEM TeIUIOThl HCIapeHus. AHaJOTHYHO,
IJIABJICHHEM HAa3bIBAETCS npoyecc nepexooa BEIECTBA W3 KPUCTAJUIMYECKOTO COCTOSHUS B
KHUJIKOe cocTosiHMe. Takke Kak M KHUIeHHE, IUIaBlIeHHe TpedyeT MOABOJa TEIJIOThl |



MIPOUCXOUT MPH ONpeAeSIEHHON TeMIlepaType, Ha3bIBAeMOW TeMIIepaTypoi MIaBJIeHUs, KOTopas
3aBUCUT OT BHEIIHETO JAABJICHHUS.

YaeabHOH TemnoTol IUIABJIEHUS] HA3bIBACTCS KOAUUECMBO MEniomel, KOTOPOE
HEOO0X0UMO COOOMIUTH OJHOMY KHJIOTPaMMy BEIIECTBA B KPHCTAIMUECKOW aze mpu
TEMIIEPATypE IUIABJICHUS JJIs IEPEBOJIA €TO B KUIKOE COCTOSHHUE.

OOpatHbIif mpolecc mepexoja BEHIeCTBA M3 KUAKOTO COCTOSHHUS B KPHUCTAJUIMYECKOE
Ha3bIBACTCSI KPUCTANIM3ANMeN (MU 3aTBEPACBAHUEM) U COMPOBOXKIAETCS BBIICICHUEM TaKOTO
K€ KOJIMYECTBA TEIUIOTHI, KOTOpPOE TPeOyeTcs Ha €To IJIaBJICHHE.

IIpumep 4. B konbe Haxommmace Bojaa mpu temmeparype 0 °C. BrikauuBas u3 KOJOBI
BO3/YX, BOJY B K0J0€ 3aMOPO3UIIM MOCPEICTBOM COOCTBEHHOTO Hcnapenus. Kakas 4acte BOJbI
IIPH 3TOM UCTIApUIIach, €CIIH MPUTOKA TEIIa U3BHE HE ObUT0? Y AeTbHAs TEIIOTa HCIIAPSHUS TIPU
0 °C r= 2,543 M]Jx/kr, ynenbHas TeruioTa miasieHus Jabaa A = 0,335 M /x/kr.

Pemenne. Ecnu ucmapwinoch M BOAbL, TO 3aMép3ia BCA OCTallbHAass BOJa: M—Mj.
Heobxonumoe msi oOpa3zoBaHus Mapa TEIUIO MOXKET OBITh MOJYYEHO TOJBKO 3a CUET TEILIOTHI,
BBIJICJISIONICHCS TTPH 3aMeP3aHUU BOJIBI, T.€. I'My = A-(M—M3), oTKyaa mi/m = A/(A+r) = 0,12.

IIpumep 5. Ycranoska, Beiaenstomas MomHocTh N = 30 kBT, oxyaxgaeTcsi mpoTOYHOM
BOJIOM, TEKYIIEH M0 crupalibHON TpyOke nuamerpom d = 15 mm. [Ipu ycTaHOBHBIIEMCS peKUME
npoto4yHass Boxa HarpeBaercs Ha At = 15 °C. Ompenenuts CKOpPOCTh TEYEHHUS BOJBI,
npejroiaras, YTo BCs BblAesieMasl YCTAaHOBKOM MOLIHOCTh MJAET Ha HAarpeB BOJbL. Y jaelbHas
temioeMKocTh Boabl C = 4200 Ix/kr-K.

Pemenne. B ycnoBusx 3amaum Bce Terio N-T, BBIJICIIEHHOE YCTAaHOBKOW 3a BpeMs T,
MOIIJIO Ha HArPeB BOJIBI, MPOIIE/IICH uepe3 yCTaHOBKY 3a 370 ke Bpems: N-t = m-C-At. Hom =
p'V, Tme p — MIOTHOCTh BOABl, V = V-T:S — 00beM BOJbI, 3allle[IIedl B YCTaHOBKY (U
BBINIIE/INICH W3 Hee) 3a BpeMs T (V — CKOPOCTh TEUeHHs BOJBI, S = wd’/4 — mnomans
HoTepeyHoro ceueHus Tpyoku). OTcroaa uckomast ckopocth V = 4-N/(C- p-n-dz-At) =2,7 m/c.

IIpumep 6. B cocyn Jlproapa momectunu V = 2 71 XKHUAKOTO a30Ta MpU TemIepaType
tp = —195 °C. 3a ogau cyTKH (T,; = 24 4) ucnapuiack MojaoBHHA a30Ta. ONpenenuTh yaenbHYIO
TEIUIOTY UCHapeHus a30Ta, €CIIM U3BECTHO, 4To npu temmeparype t = 0 °C B Tom ke cocyne 3a
Bpems T, = 22,5 u Taer m = 40 r mpma. Temmeparypa okpyxkaromiero Bo3ayxa t, = 20 °C.
[TnotHocTh kuakoro azora p = 800 KF/M3; ylienpHas TerioTa tuiaBieHus yibpaa A = 0,335
M]x/kr. CautaTh, 4TO MOITHOCTH TOJIBOJIA TEIUIa BHYTPh COCY/ia MPOMOPIIMOHAIbHA PA3HOCTH
TEeMITepaTyp CHapy>KH U BHYTPH COCY/a.

Pemenne. KomuuecTBa TEMmIOTHI MOABEACHHBIE KO JIbIY M a30Ty COOTBETCTBEHHO PaBHBI
Q: = m = k(tzt)t, u Qu = r(0,5pV) = Kk(tot1)1s rme kK — xodbounument
IPOMOPIUOHATBLHOCTH MEKIY MOIIHOCTBIO ITOJIBOJIa TeIla BHYTPh COCYAa M Pa3sHOCTHIO
TEMIIepaTyp CHapyxu U BHyTpu cocyna. Otcroma r = A:m-( to—t1)1.,/(0,5:p-V-(t2-t)1,) = 0,19
M Tx/kr.



TecT 1JI1 aBTOMATHYECKOI MPOBEPKH

1. IlnaBnenue BeuecTBa NIPOUCXOAUT TIOTOMY, YTO

1) gacTuIpl ¢ JTIOOBIME CKOPOCTSIMU TIOKHIAIOT TBEPIIOE TEJIO

2) yMEHbIIACTCS NOTCHIUAbHAS DHEPT sl YaCTHI TBEPJIOTO Teja

3) "acTHIlbl yMEHBIIIAIOTCS B pa3Mepax 4) pa3pyiiaercsi KpUCTaJUIMYECKas pelieTka

2. Temmnieparypa KUIICHUS BOJIbI 3aBUCUT OT
1) MomiHOCTH HarpeBaTest 2) BelliecTBa cocyza, B KOTOPOM HarpeBaeTcs BoJia
3) armochepHOTO aBICHUS 4) HauaIBHOM TEMITEPATyPhI BOJIBI

3. Jlen mpu Temmniepatype 0°C BHec/Iu B TeIUioe moMenieHre. TeMiepaTtypa Jibjia 10 TOro, Kak OH
pacraer,

1) He W3MEHHUTCS, TaK Kak BCsS JHEPrus, IojydacMas JbIOM B 3TO BpPEMs, PacXOAyeTcss Ha
pa3pylLIeHHE KpUCTAIINYECKON PEIETKU

2) HEe U3MEHHTCS, TaK KaK MPH [UIABJICHUH JIe]] TOJy9YaeT TEIUIO OT OKPYXKAMOIICH CPeJibl, a 3aTeM
OT/IaeT ero 0OpaTHO

3) MOBBICUTCS, TaK KaK Jie/ MOJIyYaeT TEII0 OT OKPYKAIOIIEH Cpeibl, 3HAUYUT, €r0 BHYTPEHHSISI
SHEPTHUsl pacTeT, U TEMIIEPATypa JibJia TOBBIIIACTCS

4) MOHMU3UTCS, TaK KaK MMPH IJIABJICHUH JICA OTAACT OKPYKAIOIIECH cpe/iec HEKOTOPOE KOIMUYECTBO
TETIOTHI

4. Ha rpajuke (CM. pHUCYHOK) TMpPEACTABICHO W3MEHEHHE
temneparypsl T BemiecTsa ¢ TeueHueM BpeMeHu t. B HavyanbHbIN
MOMEHT BPEMEHHM BEIIECTBO HAXOAWIOCh B KPUCTALIIMYECKOM
coctosgHuu. Kakast U3 TOYEK COOTBETCTBYET OKOHUYAHUIO IpoIecca

OTBEpCBaHUS?
)5, 2)6; 3)3; 47

5. Ilpu ucnapeHuu >XUAKOCTh OCThIBaeT. MOJEKYIsIpHO-KMHETHYECKas TeOpus OOBICHSAET 3TO
TEM, 4TO Yallle BCETO KUAKOCTh NOKUIAIOT MOJIEKYJIbI, KHHETHYECKAsi SJHEPT U KOTOPBIX

1) paBHa cpesiHEell KHHETUYECKOM SHEPIHH MOJIEKYJT KUAKOCTH

2) mpeBbILIAET CPEIHIOI KHHETHUECKYIO SHEPTUIO MOJIEKYJI KUAKOCTU

3) MeHblIe CpeHEeH KNHETUYECKONW YHEPTUU MOJIEKYIT KHUJIKOCTH

4) paBHa CyMMapHON KHHETUYECKOW SHEPTUN MOJIEKYJ )KUJIKOCTH

6. Kak wu3MeHseTCS BHYTPEHHSS DJHEPIHsl KPHUCTAUITMYECKOTO BEIIECTBA B IMPOIECCE €ro
IUIaBJICHHA?

1) yBeauuuBaeTcs A1 JII000r0 KPUCTAUTHIECKOTO BEIIecTBAa  2) HE M3MEHSIETCS

3) yMeHbIIaeTcst 1151 JII000ro KPUCTAIIIMYECKOTO BEIIEeCTBA

4) Ui OTHUX KPUCTAITHUECKUX BEIIECTB YBEIMUUBACTCS, IJISL IPYTUX — YMEHBIIIACTCS

KonTposibHbIe 3a1a4M.

1. B repmeruuecku 3akpeIToM cocyne oobemMoM V = 1,1 1 Haxonutcs M = 100 r Bozbl U e€
napel ipu Temnepatype t = 100° C. Haiitu maccy mapa.

2. CMemmranu Be TIOPIMA BIKHOTO BO3/yXa OJIMHAKOBOW TeMIiepaTrypsl. B ogHO# mopunu
BO3/IyX UMEJT OTHOCHTEIbHYIO BIaKHOCTh 1 = 20 % wu 3anuMan o0beM Vi = 2 M3, B Ipyron —



BIAXHOCTB 2 = 10 % 1 06beM Vo = 1 M°. OGbeM cMecH, He H3MEHSIs TEeMIIepaTypy, CAeaan
paBHBIM V = 2.5 M. YeMy paBHa OTHOCUTEIIbHAS BIa)KHOCTh BO3/1yXa B KOHEYHOM COCTOSTHUM?

3. B xacTproo HamiIM ropsiaei Bojapl ¢ Temmneparypoi t = 97 °C u mocTaBuiIM Ha IUTUTY.
UYepes Bpemss t = 20 ¢ Boxma 3akumnena. Yepe3 Kakoe BpeMsl IOCIIE€ 3TOIO BOJA MOJIHOCTBHIO
ucapurca? VYnenbHas TemnoemMkocth Boael C = 4200 [bx/kr-K, yzpenpHas —Teruiora
napooOpazoBanus A = 2,3 MJDx/kr. TemnoeMKocThI0 KacTplOIM IO CpPaBHEHHIO C
TEIIOEMKOCTBIO BOJBI MOKHO TNpeHeOpeub. CuuTarh, YTO MOIIHOCTH IUIUTHI M MOUIHOCTb
TEIUIOBBIX [TOTEPb HE 3aBUCST OT BPEMEHHU.

4. Tlox KOJIOKOJIOM HAacoca HaXOAMTCS crakaH, cogepxkauuii M = 10 r Bogsl. CKOpOCTH
otrkauku Hacoca V = 30 n/muH. Yepe3 kakoe MUHUMAIIbHOE BpeMs BCS BOJAA MCIIAPUTCS, €CIU

yCTaHOBUBINAsicsa TeMrieparypa Bojel t = 5 °C? JlaBnenue HachimeHHOro mapa mpu S °C Py, =
870 Ila.

5. B cocyne oobemom V = 100 i mpu temmeparype t = 30 °C HaxomuTcsi BO3AYX C
OTHOCUTEINbHO BiiaxxHOCTHIO I' = 30 %. Uemy cTaHeT paBHA OTHOCHTEIbHAS BIAKHOCTH BO3IyXa,
€Clii B 3TOT cocya BBect M = 1 r Boumel? Temmeparypy BO3AyXa CUYHMTATh IMOCTOSIHHOM.
JlaBrieHre HACHIIIIEHHOTO TTapa BOJII IPU 3TOH Temreparype Py,. = 4,24 klla.

6. B Termnon3onupoBaHHOM COCY/I€ HaXOJIWUTCS HACBIIEHHBIA BOJsSHON map. Uepes cocyn
M0 3MEEBUKY MpOIycKaeTcs XoJjoaHas Boja. TemmepaTypa BoAbl Ha Bxone paBHa typ = 18 °C.
Ecnu mponyckath BOJy CO CKOpOCTBIO Vi = 3 M/C, TO ee TeMIeparypa Ha BbIXOJ€ paBHa t; =
68°C. Ecnu npomyckaTs BOAY CO CKOPOCTBIO Vo = 6 M/C, TO Macca napa, KOHACHCUPYIOIIErocs Ha
3MEEBUKE B €IMHUILY BPEMEHH, OKa3bIBACTCS TAKOM ke, KaK B MepBOM cirydae. Uemy paBHa npu
ATOM TeMIIepaTypa BOJIbI Ha BBIXO1€E?

7. B ponro crosBIIYyIO B KOMHATE KAacTPIOJII0O HAIWIM M = 2 Kr ropsyel Bojabl ¢
temneparypoit t = 97 °C u nocraBuinu Ha tumty. Uepes Bpems T = 20 ¢ Boja 3akurena. Yepes
KaKoe BpeMs II0CIIe 3TOTO BOZAA MOJHOCTBIO HCHApUTCsA? YIeNbHas TEIUIOEMKOCTh BoJbl C =
4200 Jx/xr-K, ynenbHas Temiora napoodpaszosanus A = 2,3 MJIx/kr. TemioeMKocTb KacTproyin
C; = 18001x/K. CunraTh, 9TO MOIIHOCTH TUTHTH U MOIIHOCTh TEIUIOBBIX TIOTEPh HE 3aBUCST OT
BpeMeHH. Temmneparypa Bo3ayxa B komHaTe to = 20 °C.



