2. ONPEAEJIEHUE DHTAJIbINMUAN PACTBOPEHMA COJIN B BOAE
B OTKPbITOM KAJIOPUMETPE

PacTtBopeHne conm B BOAE COMPOBOXAAETCHA BblAe/IEeHWEM WM MNOrfoWeHNeEM

Tenna. DHTaNbNMsa PacTBOPEHMA — 3TO KOSIMYECTBO TennoTbl, KOTOpOe Bblaenaercs

nnu nornowaeTcs B npouecce pacTtBoOpeHuUd npun NMOCTOAHHOM  AaBJ/1EHUMU,
pacc4ntaHHoe Ha OoAHY eAWHWULY MacCbl UKW MOJIbHYKO eaAunHUnLy (F nnn MO)'Ib).
BennunMHa >SHTanbnNmMmM pacTBOpPEeHUs 3aBUCUT OT nMNpupoabl pacTBopuTend w

pacTBOPEHHOr0 BELWECTBA, OT TeMNepaTypbl U KOHUEHTpaLMK pacTeBopa.

I. TEOPETUYECKOE BBEJIEHUE

Kanopumerpuueckn MOXHO H3MEpPUTH TEIUIOTY, IMOTJIOMIAEMYIO (BBLACISEMYIO) B
pe3yJibTaTe MpeBpallleHus] HCXOIHBIX BEIIECTB (PeareHTOB) B KOHEUHbIE NMPOIYKTHI. s
IpoLecca pacTBOPEHUST HMCXOIHBIMH BELIECTBAMH SIBIISIOTCS PACTBOPSIEMOE BEILECTBO
(comp) M pacTBOpUTENbL (WJIM pacTBOp), NMPOJYKTOM — KOHEYHbIM pacTBop. Temora
IpEeBpallleHus, OJIHAKo, OyJeT 3aBUCeTh OT crocoba ero mnpoBeneHus (0T nymu
npoyecca). B 1ByX cily4asx TeNjaoTa MPEeBpALLEHNs TOYHO OIpE/eIIeHa:
e Eciu npolece oT Havyajga A0 KOHIA IPOBOJUTCS MPH MOCTOSHHOM 0OBEME CHCTEMBI,

TOT/Ia MEXaHW4YeCcKas padoTa He coBepIIaeTcs U, cornacHo [lepBoMy 3akoHy, TerioTa

IpoIiecca COBIAAaeT ¢ U3MCHEHHEM BHYTPEHHEW YHEPTHH

dU=08Q —pdV; dV=0; AU,=Q,
Benmvunna (Jy HasbIBAETCA U30XOpHLIM mennosvim dggexmom npoyecca, AU, —
M3MEHEHHEM BHYTPEHHEH sHepruu mnpoiiecca (3Hepruei npoiecca).
e Ecmu mporecc OT Hayaja 10 KOHIA MPOBOJUTCS IPH IOCTOSHHOM BHEIIHEM

JaBJICHUH, TCIIJIOTA IMpoHecCCa COBIMAAACT C UBMCHCHUEM SHTAJIBIIUA

dU =080 — pdV; p =const; AU +p(Vipon — Viear) = Op = AH,
Bennunna (J, HasbiBaeTCs usobapuim mennossim sggpekmom npoyecca, AH, —

SHTAJBIIMEN Mpolecca.

B o0oux ciyuasx npenmnoyiaraercsi, 4TO HCXOJHBbIE BEIIECTBA W MPOAYKTHI HMEIOT
oJlMHaKoBY0 Temreparypy T. B xoxe camoro mporecca Temneparypa MOXET MEHSITbCA

IMIPOU3BOJIBHO.



IIpu pactBOpeHMH BelecTBa 00bEM MPOAYKTOB U HCXOAHBIX BELIECTB MPAKTUYECKU

OJIMHAKOB, ITIO3TOMY

0, = AH, = AU,

PacTBOpeHHE CONMM MOYKHO YCIIOBHO Pa3OHMTh Ha [[Ba IpoOIEcca: pa3pylICHHE €€ KPHCTALIMYSCKOU
PCLICTKH W B3aUMOJICHCTBHE HOHOB COJIM C MOJICKYJIAMH PacTBOPUTENS. PaspylieHne KpHCTaIHYeCKOU
PEIIETKM COIPOBOXKIAETCA JHIOTEPMUYECKMM TerIoBbiM dddexktoM (AH,,>0), a combBaTanus
3k30TepMUUECKUM (AH(,,,<0). I3MEHEHHE SHTATBINY B IPOLIECCE PACTBOPEHHUSI COJIU

AHpaCTB:AHpem+AHcoan ( 1 )s
CIENOBATENbHO, YHCICHHOe 3HaueHHe AH,., oOIpenensercs COOTHOLIGHMEM BEIMYMH SHTAIBIIUN
KPHUCTAJUTMYECKON PEIICTKU U coibBaTanuu, Hanpumep, KCIl pactBopsieTcs B BoJe ¢ MOTJIOIIEHACM Teruia
(AHpaers>0), a LiCl ¢ Beinenenuem temna (AHp,e.,;<0).

Paznuuaror HUHTCIPAJIbHBIC, IIPOMEXKYTOYHBIC U I[I/I(l)(l)epeHL[I/IaHBHBIe OHTAJIbIINN
pactBopeHus [1].

HMarerpasbHOM  DHTANBIMEN PACTBOPEHHS HA3bIBAIOT HM3MEHEHHE DHTAJIBIIMUA B

MPOIIECCE PACTBOPCHHUSI HEKOTOPOTO (KOHEYHOT0) KOJIMYECTBA BEIIECTBA B ONPEICICHHOM
(koHEUuHOM) KoJIMYecTBE pacTtBopuTens. Hampumep, pactBopenue 1 monp KCl B X Moib

BOJIBI MOXKHO TIPEJICTABUTH CICAYIONUIHM YPaBHEHUEM:
KCI(tB)+ (x H,O)= KCl(p-p, KCl-xH,0) 2)

I/IHTeraJ'H)HaSI OHTAJIbIINA PACTBOPCHHUA MOKET OBITH HU3MCPCHA U €€ BCIIMYMHA
3aBHUCUT OT KOHLICHTpAaIUK paCTBOpPaA.

I[Be BCIIMYMHBI HHTCTPAJIbHBIX DHTAJILIINU PaCTBOPCHUA HOCAT 0co0Oble Ha3BaHUA U HE
MOTYT OBITH HU3MCEPEHBI, UX MOKHO TOJIBKO paCCUHUTAaTh.

[lepBast SHTaMBOMUSA PACTBOPEHUS (MJIM SHTANBINS PACTBOPEHHS 10 OCCKOHEYHOTO

pa3baBiieHUs]) — 3TO WM3MEHEHHUE SHTAJIBIMM NpPU pacTBOpeHHH | MOJb BellecTBa B

O0eCcKOHEUHO OO0JIBIIIOM KOJIMYECTBE pacTBopHUTeNs. Hampumep,

KCI(t8)+ (o0 H,0)= KCl(p-p, KCl-50H,0) 3)

[NonHas SHTANBNUS PACTBOPEHUS — ITO DHTAIBIHS PACTBOPEHHS, COOTBETCTBYIOIIAS
HACBIIIEHHOMY pacTBOpY.

IIpoMexxyTOUHON HSHTANIBIMEH PAcTBOPECHUS HA3bIBAIOT W3MEHCHHUE DJHTAILINUM B

npouecce pacTBOpPCHUA BCIICCTBA B HCHACBIIICHHOM pPACTBOPE JOTOro BCIICCTBA.

Hanpuwmep,



KCl(tB)+ (KCl-xH,0)= KCl(p-p, KCl-x/2H,0) )

BenuunHbl MPOMEKYTOYHBIX SHTAJIBIIUN PACTBOPEHUS 3aBHCAT OT KOHIICHTPAIUU
HCXOJ/JIHOTO ¥ KOHEYHOTO pacTBOpa. BhIpakaroT MPOMEKYTOYHBIE BETMYUHBI IHTAIBITHMA
pacTBOpPEHUS B EIWHUIIAX DHEPrUH, OTHECEHHBIX K EIWHHUIIE MAacChl WA MO0
BHOCHMOTO B pacTBOpP NpPU PACTBOPCHHWU (HO HE BCETO HAXOJSIIErOCs B PAacTBOPE)
BEIIIECTBA.

HuddepeHnmanbHON SHTAIbINEH PACTBOPEHUS HA3BIBAIOT OTHECEHHYIO K | MoIto

W3MEHEHHE ODHTAJBIMH B IMPOIECCE PACTBOPEHUS OECKOHEYHO Majoro KOJIMYEeCTBa
BEIIECTBA B KOHEYHOM KOJIMYECTBE pAcTBOPUTENS (WIM pacTBOpa) WIH, B Tpolecce
pPacTBOPEHHUs] KOHEYHOTO KOJMYECTBA BEIIECTBA B OSCKOHEYHOM OOJBIIOM KOJIHYECTBE

pactBopurens (pactBopa). Hampumep,
KCI(tB)+ (o0 (KCI-xH,0))= KCl(p-p, KCI-xH,0) %)

Kak BumHO u3 ypaBHeHUs (5), KOHIIGHTpAlLMsl PacTBOpa B HAYAIILHOM U KOHEYHOM
COCTOSIHUM OJHAa W Ta Xe. Benwmumuel nuddepeHnnanbHbIX SHTAIBINN PacTBOPEHHS
3aBHCAT OT KOHILEHTPAIMK pacTBopa. Ecinu onpenensats auddepeHnuanbHy 0 SHTATBITHIO
pPacTBOPEHUs IPU PA3IUYHBIX KOHIEHTPAIMSIX HCXOJAHOTO PacTBOPA, TO MBI MOIYYHM Psijl
nuddepeHmanbHbIX SHTATBINN pacTBOpeHus. [IepBblil YieH 3TOTO psia COOTBETCTBYET

OHTAJIbIINU PACTBOPCHUA B 0EeCKOHEYHO OOJBIIOM KOJUYECTBE UHCTOrO pacTBOpUTEIIA,

9Ta BEJMYMHA Ha3bIBaeTCs INepBoi auddQepeHIranbHOW SHTANBIUEH PAcTBOPECHUS H
COBMIAJAET C MEPBOM MHTErpalbHOM SHTANBNUENH pacTBopeHud. [locmenHuil 4ieH 3Toro
psana — 3to auddepeHInaIbHAs SHTATIBITNS PACTBOPEHUS BEIIECTBA B paCTBOPE, KOTOPHIN
MMEEeT KOHIICHTPAINIO, OECKOHEYHO OJIM3KYI0 K KOHIIEHTPAIIMHA HACBHIIIEHHOTO PacTBOPA,

M Ha3bIBAaeTCA IOCIEAHEN WIN TEOPETUUECKON DHTAJILIINEN PACTBOPEHHUS.

I[I/I(I)(i)epeHHI/IaﬂI)HI)IC SHTAJIbIINU PAaCTBOPCHUSA U3MEPUTHL HCIIb34. Nx HaxoIsAT IyTeM
pacuera u3 KOHHCHTpaHI/IOHHOﬁ 3aBUCUMOCTU HHTETPAJIbHBIX SHTAJILIINH PacTBOpPCHU,

KOTOPBIC OIIPEACIIAIOTCA SKCIICPUMCHTAJIBHO:

d(ad,,,)

uHm

AHM =AHuHm_x 9
ougp dx

(6)

rae AHy,p n AH,,,, — nuddepennunanbhas 1 MHTErpabHbIC SHTAIBINHA PACTBOPCHHS B

pacTBope, cofepikaiieM 1 MoJib BelecTBa B X MOJIb PACTBOPUTEIISI.



V3MeHeHue SHTaIbIHU B MpPOIECCe, MPOTEKAIONMIEM MEXIY PacTBOPOM KaKOro-IHO0
BEIIECTBA M YHUCTBIM pacTBOpUTENaeM ( HIM pPacTBOPOM MEHbBIIEH KOHIIEHTPAIUH)

Ha3bIBACTCs DHTANBIIKUEH pa30aBieHus (pa3BeneHus) pactopa. Hampumep,
KCl(p-p, KCI-xH,0) + (yH,0)= KCl(p-p, KCI-(x+y)H,0) @)

Bonbmryro posb WrparoT SHTAIBNUM pa30aBiICHHUS PACTBOPOB IPH OIPEACICHUU
SHTAJIBIIMHA PACTBOPEHHS DJIEKTPOJUTOB B OECKOHEYHO pa30aBIEHHOM pacTBOPE, UTO
CBA3aHO C BBIOOPOM CTAaHIZAPTHOTO COCTOSHUSI B PAacTBOpPE  SJIEKTPOJIUTOB.
OKCTpanosialus BeJIMYUHBl SHTAIBIIMU PACTBOPEHHS] 1O OECKOHEYHOTO pa3z0aBiieHus
MOXET ObITh IpOBEJEHa, B YACTHOCTH, Trpaduuecku. [lng »3Toro wucnombsyercs
3aBUCHMOCTb SHTAJIBIIMM PACTBOPEHHsS] OT KOPHSA KBaJpaTHOTO U3 MOJSTIBHOCTH
pacTBopa, KoTopasi B 00JIaCTH MaJIbIX KOHIIEHTPAIUil pacTBOPOB OJIM3Ka K JIMHEHHOH. Ha
puc.l npuBeaeHa 3aBUCUMOCTb SHTAJIBIIMKA PACTBOPEHUS XJIOpUAA Kalus B BOJE OT KOPHS

KBaJIpaTHOT'O M3 MOJISIILHOCTU pacTBopa npu 298,15 K.
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Puc.1. 3aBucmmoctb AH,,s KCI B Boae ot Vm npu 298.15 K no aaHHbIM [2].

OCHOBHEIM HCTOYHUKOM MOJYUYCHUSA TCPMOXUMHUYCCKUX BCIWYUH CIYXKUT MCETON

KaJIOpUMETPUH. CoBpeMeHHAs  KAIOPUMETPUSI —  OTO COBOKYIIHOCTL  ME€TOJ0B

onpeaciaCHusA KOJINYECTBA TCIIOTEI, TEIIOBOM MOIONHOCTH U APYIUX TCIJIOBBIX BECIMYHH



(TermmoeMKoCTe, TEIUIoT (a30BbIX MEPEX0J0B), OOBEAMHEHHBIX OOIIHOCTHIO TEOPHUH
U3MEPCHUH M W3MEPHUTEIBHON TEXHHUKH. ODTH H3MEPEHUs IPOBOIAT B CHEIMATBHBIX
npubopax — KaJlopuMeTpax.

Jlnist onpesienieHus SHTAIBINA PaCTBOPEHHSI, B OCHOBHOM, UCIIONB3YIOT KaJOPHUMETPHI
NEepEeMEHHONW TeMIepaTypbl, B KOTOPBIX MEpPOW KOJUYECTBA TEIUIOTHI SIBISETCS
W3MEHEHHE  TeMIlepaTypbl  KajopumeTpa. Jlus  perynupoBaHUS — TEIIOOOMEHa
KaJIOPHMETpa C OKPY KAIOIIEH Cpeloil HCIONB3YIOTCS pa3TUYHbIe 000JIO0UYKH (HAapuMep.
n30TepMuUecKas 000JI04Ka TaeT BO3MOXKHOCTD MOJIEPKUBATh TEMIIEPATYPY MOCTOSHHOM
i aguadbaruyeckas 000J104YKa, MO3BOJIAIONMIAS TOAEPKUBATh TEMIEPATYPY OOO0IOUYKH
paBHOW TeMIeparype Kajiopumerpa). M3mepeHus SHTalbNUN pacTBOPEHHS OOBIYHO
NPOBOJAAT B KHIKOCTHBIX KaJOpUMeTpax. B Takux mnpubopax Temiora W3y4aeMoro
npolriecca nepeaaeTcs: KalOpUMEeTPUIECKOH JKUAKOCTH, KOTOPOH CIyXKHUT PacTBOPHUTEINb.
KuakocTHple KaJIOpPUMETPHI MPEANOJIaraloT o00s3aTeNbHOE HAJIMYUe MEIIATKH IS
MepeMENIMBaHusl pacTBOpa. B 3aBUCHUMOCTH OT 3a/Ja4dl UCCIEAOBAHUS KAJIOPUMETPHI
MOTYT OBITh OTKPBITBIMU (HETEPMETHYHBIMHU ) HITH T€PMETUIHBIMH.

Kanopumerpuueckuii SKCHEpPUMEHT TO ONPEACTCHHIO OJHTAIBIIUKA PACTBOPEHUS
BEIIECTBA B pPAacTBOPUTENIE COCTOMT M3 JIBYX CTaAMi: TpaJyHpOBKH KaJlOpUMETpa
(ompenenieHust TEIUIOBOTO 3HAUEHUS ) M HEMOCPEACTBEHHOIO HW3MEPEHHUs SHTAIbIINU

pactBopenus. [Ipu mpoBeieHHMH ONBITA B KAJIOPUMETPE IMEPEMEHHOW TeMIepaTyphl
terwory () NPOMCXO/SIIETO B KAIOPUMETPE MPOIIECCA BEIUUCIISIOT 110 YPABHEHUIO:
O=W-A (8),
rie W — TemnoBoe 3HaYCHHE KaIopuMeTpa, At — M3MEHEHHE TeMIIepaTyphl KaJOpUMETpa.
TeruioBoe 3HaUEHNE KAIOPUMETPA MO (PU3NIECKOMY CMBICTY sIBIIseTCS 3PPEKTUBHON
TEIUIOEMKOCTBIO ~ KaJopuMeTpa. BenuuuHy TemjaoBOro 3HAuY€HUs, Kak MpaBUIIO,
OTPEIENSIIOT YKCIEPUMEHTAJIBLHO, @ HE PAaCCUMTHIBAIOT U3 JAHHBIX O TEINIOEMKOCTH BCEX
JacTe KaJopuMeTpa, T.K., BO-TIEPBBIX, KAIOPHUMETPUYECKas CHCTEMa HE HAXOJHUTCS B
TIOJTHOW M30JISIIIMU OT OKPY>KAIOIIEH Cpellbl K He UMEET CTPOTrO ONpEACIICHHBIX TPAHUII, a,
BO-BTOPBIX, 3HAYCHHS TEIUIOEMKOCTEH OTIEIbHBIX 4YacTed KajlopuMeTpa 4YacTo He
M3BECTHEI ¢ JOCTATOYHOH TOYHOCTBIO.
Hnst onpenenenust W B KaIOpUMETP BBOJUTCA U3BECTHOE KOJIMYECTBO TEIUIOTHI 56 U

OMpEaACIIACTCA BBI3BAHHOC UM U3MCHCHHUEC TEMIICPATYPhI KAJIOPUMETPA Atugg:



W = Qe / Atys. 9)
OOBIYHO MCIONB3YIOT JIBa CIIOCO0A BBEACHUS TEIlIa B KAIOpUMETP: 1) mpoBeacHUE B
KaJIOpUMETpE TIpoIecca, TEIIOBOM 3()@PEKT KOTOPOTO XOpOIIOo H3BEeCTEeH (B METOoJe
KaJIOPUMETPHH PACTBOPEHUS UCTIOIB3YETCsl pacTBOpeHue cranaapTHoro Bemiectsa KCl B
BOjI); 2) HarpeBaHHe KaJOPUMETpPa JJICKTPHUCCKAM TOKOM IPH TOYHOM HM3MEPCHHH

3aTpavyeHHON SHEPTHH.

Ecnu temioBoe 3navenne W waiineno, To 1yist onpeseneHus TEMIOTH HCCIIELYEMOTO

npouecca O, HEOOXOAMMO U3MEPUTH U3MEHEHHE TEMIIEPATYPHI B onbiTe Af,:

Qx=W-Arx=AQ'““-Arx (an

use
OrmeTuM, 4YTO IpU HPOBEACHUHM TPAJAyUPOBKU U KAJTOPUMETPUYECKOTO OIBITA

HEOO0XOMMO, YTOOBI HaYaJIbHbIC U KOHEUHBIC TeMIIepaTyphl ObuTH Onm3ku. Takoil MeTox
Ha3BIBAIOT CPABHUTEIBLHBIM. Ero MperMyIecTBo cocTouT B ToM, 9to At u At,;, MOXHO

M3MEPSATH B JIOOBIX YCIOBHBIX €AMHUIIAX.

[Ipun npoBeneHUM KalOpUMETPUUYECKOTO OMNbITa M3MEPSEMON BEIIMYMHOU SBIISAETCA
M3MEHEHHE TeMIepaTypbl IO BpeMEHU. Temmeparypy OINpeAesaioT 4Yepe3 paBHbIE
MIPOMEKYTKH BPEMEHHU, KOTOpbIE COCTABISIOT 30 CeKkyHA. OTOT HHTEpBaJl BPEMEHU
Ha3bIBalOT OTcYeTOM. KanopuMeTrpuyeckwil ONbIT TPUHATO JAEIWTh Ha 3 mepuoja.

HavaJibHBII EpHOA — 9TO YaCTh OIBITA 10 Hayaja MPOBEAEHUS IIPOLECca paCTBOPEHMSI; B

3TOM MepHojie HaOIIOAA0T 32 M3MEHEHHEM TeMIepaTypbl BO BPEMEHHU B OTCYTCTBHHU
U3MepsAEeMOl TEIIOoThl (TaK Ha3bIBAEMbIM HAYaJbHBIM XOJIOM Kajopumerpa). M3-3a
BIIMSIHHSI OKPYIKAIOLICH Cpe/Ibl XOJ KaJOpUMETpa B HAYAJIILHOM TIEPUOJIE MOXKET OBITh

OTJIMYCH OT HYJIA, HO ABJISICTCA ITIOCTOSHHBIM. I'maBHBIA TIEpUOJ — 4YacCTh OIlbITa, rJc

MPOUCXOJUT OBICTPOE W YAaCTO HEPABHOMEPHOE M3MEHEHHE TEMIIEPaTyphl KaTOpUMETpa
BO BpeMeHH. | TaBHBII Mepro] HAUMHACTCS WHUIMPOBAHHEM PEakiiu (PacTBOpEHUs), a
3aKaHYMBAETCSI, KOI/Ia BBIIEIUBIIASCS B MPOIIECCE PACTBOPEHUS TEIIOTA PACIIPEACITUTCS

B KajopuMeTpuueckoi cucreme. KoHeuHbIH Mepuoj HauMHAETCs B TOT MOMEHT, KOTrja

X0/ KaJIOpUMETpa CHOBA CTaHET IOCTOSHHBIM.
TemooOMeH KkanopumeTpa co cpenoil 00ycIOBIEH TpeMsi MEXaHH3MaMH Iepegadu

TCIUIOTHL: TCILJIOIIPOBOJAHOCTBIO, KOHBGKHHCﬁ U TCIUIOBBIM H3JTYYCHHUCM. HpI/I pac4aeTe



W3MEHEHHUs TEMIIEPATYPhl B OIBITE K U3MEPSIEMON BEJIMYMHE U3MEHEHHUS TEMIIEPATYPHI B

raBHOM nepuosie A¢' BBOgUTCS MONpaBKa Ha TEIIOOOMEH 5:
At=At'"— 0O (13)

CriocoObl  pacuera IMONpPaBKM Ha TEMJIOOOMEH M3 SKCIEPUMEHTAIBHBIX JIaHHBIX

npusenensl B [II yacTu.

I1. SKCIIEPUMEHTAJIBHASI YACTb

1. Annapatypa

Jlns ompeneneHus SHTAIBIUM PACTBOPEHHS COJM B BOJE B HAcTosmied padote
MPUMEHSETCSI OTKPBITBIN KalopuMeTp. J[OCTOMHCTBO 3TOr0 KaJOpHUMETpa COCTOUT B
IPOCTOTE W HAMIATHOCTH IPOBEICHHS HKCHEPUMEHTa, a TIJaBHBIH HEJOCTaTOK
3aKJII0YaeTcss BO BIMSHMM KoJeOaHUM TeMIeparypbl OKpy’Kaloled cpensl Ha
KaJlopuMeTpuueckrue u3MepeHus. Temmeparypa omnbiTa mnpu  paboTe ¢ TakuM
KaJIOPUMETPOM ONPEIEISETCS TEMIIEpaTypoil B KOMHATe.

Kanopumerp cocTouT U3 CIEAYIOMMX YaCTEH:

(1) KAJIOPUMETPUUECKUI cocyll (METaJIMYECKUIl CTakaH), IJle MPOUCXOIUT

MPOIIECC PACTBOPCHHS;

2) MeIIajika U YCTPOHCTBO JIJIsl IPUBEICHUS €€ B IBIKEHUE;
3) METacCTaTHUECKUI TEPMOMETP;
(4) 3amuTHas 000JI0YKa KaJOpuMeTpa.

N3menenne temmeparypbl B ONbBITE OIMPEAETSETCS C MOMOILIBI0O METaCTaTHYeCKOIro
tepmomeTpa bekmana. OcoOOEHHOCTh ATOTO PTYTHOTO TEPMOMETPA COCTOUT B HAJUYHUU B
€ro BEpXHEW YacTH JOMOJHHUTEIBHOTO pe3epByapa, B KOTOPBIM MOXKET OBITh IMEepeuTa
PTYTh U3 OCHOBHOTO pe3epByapa. DTO JaeT BO3MOKHOCTb HCIIOJIb30BaTh TEPMOMETP B
pa3nuuyHBIX HMHTEepBanmax Temmeparyp. lllkama Takoro TepMoMeTpa HMEET YCIOBHBIN
xapaktep. OHa paccunTaHa Ha 5-6 rpajycoB, a HAMMEHBIIEE JIE€JICHUE Kbl COCTABIISAET
0.01 rpanyca. C noMoIIbI0 JIYIIBI HETPYJIHO OTCUUTHIBATH TEMIIEPATYpPy MO TEPMOMETPY
bexmana c¢ tounocthio a0 0.001 rpamyca. U3mepenue Ttemmeparypbl KalopuMeTpa
MIPOU3BOST YEpe3 paBHbIE MPOMEXKYTKH BpeMeHH, cocTaBistomue 30 ceKyH/, 0 3BOHKY
3yMMepa. 3yMMep AaeT JIBa IJIUHHBIX CUTHAJIA U TPETHM KOPOTKUM, OTCUET TEMIIEPATYPbI

MIPOU3BOUTCSA 10 TPETHEMY CHTHATY.



2. IlpoBeieHUE onbITa

Ilepen  mpoBeneHMEM — KalOPUMETPUUYECKOTO  OMBITA  COCYJ  3alOJiHsETCs
HEOOXOJIMMBIM KOJIMYECTBOM BOJIBI (2 JHUTpa BOJBI OTMEpsieTcss MepHOU ko0Ji0oit). Coib
B3BEIIMBACTCS B cTakaH4YMKe ¢ TO4HOCThIO 10 0.01 r. KonmuecTBo conu JAOKHO OBITH
TaKWUM, 4YTOOBI B KOHEYHOM pacTBope Ha | Monb conu npuxoaunaock 200-300 Mok BOABIL.
[Tocne OkOHYAHUS OMBITA B3BEUIMBAIOT ITyCTON CTAKAHUYMK U MO PA3HOCTU HAXOMIST MacCy
pPacTBOPEHHOM COJIH.

Cocyn, 3amoJIHeHHBIN BOJON, MOMENIaeTcs B 3alIUTHYI0 000JIOYKY KaJllOpuMeTpa, U
BKJItOUaeTcs memainka. [lociie TocTuKeHns TepMUUYECKOro PaBHOBECHS B cUCTEMeE (Uepes
5-10 MUHYT) HAYMHAETCS OTIBIT.

Yepez 30 ¢ (30c = 1 oTcuer) mo curHajly 3yMMepa IPOM3BOAUTCS HU3MEpEHHE
temreparypel.  IlepBeie 11~ OTCYETOB  COCTaBJISIOT  HAaYalbHBIA  MEPUOJ
KaJIOpUMETPUUECKOro ombiTa. B MoMeHT 11 oTcuera coiib BBICHINIAETCS B COCY/T C BOAOU U
HAQUMHACTCS TJABHBIA TMEPHOJ OmbITa. Ero NpoIOIKUTETBHOCTh ONpEAeseTCs
CKOPOCTBIO PacTBOpeHHsT coiu (00brgHO 4-6 otrcueToB). [JIaBHBIA TEpHOJ CiEmyeT
CUMTaTh OKOHYEHHBIM, KOTJa M3MEHEHHE TEMIIEpaTyphl BO BPEMEHH (TeMIlepaTypHBIHA

XO0J1), CTaHET NOCTOSTHHBIM. B KoHeuUHOM meproe npoBosaT 10 oTcueToB TemMmepaTyphl.

I11. 3BAITMCb U OBPABOTKA OKCIIEPUMEHTAJIBHBIX PE3YJIBTATOB
1. Kanopumempuueckuii onvim. Pe3ynbTaTsl KaIOPUMETPUUECKOTO OIBITA CIEHAYET
opopmuts B Buae Tabmuubl 1. B mpunoxeHuum npuBeneH NpUMEpP pPE3yJIbTaTOB

KaJIOPIMETPHUECKOT0 omnbITa 1o pactBopeHuio KCl Boze.

Tab6numua 1. MNpoToKoN KaNoOpUMETPUYECKOro OnbiTa

HayaJIbHBIN EpUOJT TJIaBHBIM MIEpUOJT KOHEYHBIH Mepuos
Ne Temneparypa Ne Temneparypa Ne Temneparypa
oTcYeTa | KaJopuMeTpa OoTCUeTa | KajopumeTrpa | oTcyera KaJopumeTpa
1 (1) 12 16
2 17
15 (t)
10 24
11 .ty 25 ()




B xoze onbiTa 3anuchiBatOT TOJILKO 3HaUeHUs TeMiepatypsl uepes 30 cexkyn. Ilocne
OMbITa TOJYYECHHBIE IaHHBIE IENAT Ha TpU Mepuoja W A ynoOcTBa o0paboTKu
pe3yJbTaToB 0003HAYAIOT TEMIIEPATypy Hauaua OMbITa #p™*; HAYaJbHYI0 TeMIepaTypy
IJIABHOIO Iepuoa tp; KOHEUHYH TEMIIepaTypy IJIaBHOIO IEpPUOAA f, U KOHEYHYIO
TEeMIIEpaTypy OMbITa £, *. MOKHO Takke MPOHYMEpOBaTh OTCUETHI TEMIIEPATYpP B INIABHOM
nepuoe.

2. Ilonpaséka Ha mennoodmen. VI3 pe3ynbTaToB ONBITA HEOOXOIUMO HAWTH
M3MEHEHHE TEeMIIepaTypbl C y4eTOM IMONpPaBKU Ha TEIIOOOMEH. DTO MOXKHO CHeJaTh
rpapuUYecKUM ¥ aHAIUTUYECKMM MeTofaMM (TIpuUMep pacdera MCIPaBIEHHOIO
U3MeHeHus TemmepaTypsl 1o ¢opmyne Penbo —Ildaynmmepa (14) mnpusenen B
ITpunoxxenuun 1). Bo3moxHBI Tpu BapuaHTa rpadUUYecKoro ONpEeAeNeHUs U3MEHEHMs
TeMIepaTypbl KaJOPUMETPa ¢ yUYETOM IIOIIPABKU HA TEIIOOOMEH.

a) YcpenHeHHE ¢ YYEeTOM «paBeHcTBa miomianei» (puc.2). Iloctpoiite rpadux

3aBHCUMOCTH TEMIIEpaTypbl KaJlOpUMeTpa ! OT BpeMeHH T. YUepe3 cepeluHy JIMHUM,
COOTBETCTBYIOLIEH M3MEHEHUIO TEMIIEpaTypbl BO BPEMEHM B TIABHOM IIEPUOJE,
IPOBEIUTE BEPTUKAIbHYIO NPAMYIO, TAKUM 00pa3oM, YTOObI IIOLIa a1 00pa30BaBIIETrocs
BEPXHEr0 M HWKHErO TPEYroJIbHUKOB ObuIM paBHbI. [Ipojure MMHUM TeMIepaTypHbIX
XOJOB B HAYaJlbHOM M KOHEYHOM IIE€PHOJAX N0 IEPECeUeHHsl C ITOW BEPTHKAIBHOU
nuHued. OTpe30k, OTCeKaeMblil Ha BEPTUKAIbHOM JIMHUY, Oy 1eT MICKOMOM BETMUNHON Af.

0) Ycpennenue mo temmnepartype (puc.3). Ha rpaduke 3aBUCHMOCTH TeMIieparypbl

KaJIOpUMeTpa OT BPEMEHHM OTJIOKMTE Ha OCH OpAMHAT TeMIepaTypbl Hayala M KOHLA
IJIABHOTO TIEpUoja ombiTa fy) U t,. Pa3menure STOT OTPE30K MOMOJaM W IPOBEIUTE
napajuieNbHO OCH abCLuce MPSAMYIO J10 MIepeceyeH st ¢ JMHUEH, OTBEYarolel N3MEHEHUIO
TEeMIlepaTypbl KaJlOpuMeTpa BO BpEMEHU B TJaBHOM TMepuojae. Yepe3d TOUKy HX
nepeceyeHusl MpPOBEAUTE BEPTUKAIbHYIO mpsimyto. [Ipomaute m0 mepeceueHuss ¢ Hew
JUHUU HAYaJIbHOTO M KOHEYHOro XOAOB Kajopumerpa. OTpe3oK, OTCeKaeMblii Ha
BEPTUKAIH, OyI€T COOTBETCTBOBATH UCTIPABICHHOMN BeMTUYHNHE Af.

B) Ycpenanenuwe 1o BpeMeHu (puc.4). Ha rpaduxe 3aBucumMocTu Temmeparypbl

KaJOpUMeTpa OT BPEMEHU OTJIO)KUTE Ha OCH aOCLIMCC BpeMs Hayala U KOHLA IJIaBHOTO
nepuona To u T, (11 oTrcdyer m orcyer, COOTBETCTBYIOIIMI TemmepaType f,). Paznenute

3TOT OTPE30K IOI0JIAM U OIYCTUTE B €ro CEpeirHy NepneHauKysp. s onpenenenus



At HaI>'II[I/IT€ TOYKH NCPCCCUCHUA 3TOMU BepTI/IKaHBHOfI JIMHUHA C JIMHHUAMU TIPOAJICHHBIX B

CTOPOHY TUJIaBHOI'O I€pUOad HAYaJIbHOI'O 1 KOHCYHOT'O XOA0B KAJIOpUMETpPA.

4

— — — — ——

'\z\
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3. Konuuecmeo menniomesl, "3MEpEHHOE B ONBITE, BEIUUCIsIETCS TI0 hopmyiie (8)

O = W-At, rne W — temnoBoe 3HaueHHe KalOPUMETPA, OINPEIEIECHHOE TIPU

kaauOpoBke, Af — U3MEHEHUE TEMIIEPATYPhI B OIBITE NIPU PACTBOPEHUH COJIU C YUETOM

IIOIIpaBKMU Ha TEIIO00MEH. YI[GJ'IBHB.SI U MOJIbHAaA  OSHTAJBIIMKU  PACTBOPCHUA

PACCUMTBIBAIOTCA HA 1O GOpMyIaM
AH = Qg (Jx/r) (15)
AH,, = Q-M,/g (Jlx/mMonb) (16),
e g — Macca pacTBOPEHHOTO BEIECTBA;
M, — MonspHas Macca BEIECTBa;

O — KONMYECTBO TEMIOTHI, U3MEPEHHOE B OTIBITE.

OtmeTuM, 4To TermoBo 3(dexT OyaeT WMeTh OTPHIATEIbHBIM 3HAK, €CIU COJIb
pacTBOpsIIaCh C TOTJIONICHUEM TeIuia, (HampuMep, XJIOpUA Kaius B BOJE), U, HA000pOT,
OyZeT UMETh TOJIOKUTEIBHBIA 3HAK, €CIM TEIUIO MPH PACTBOPCHUU COJHM BBIIEISIIOCH.
[Tpu 5TOM UCHIONB3YETCS TEPMOXUMHUYECKAS CUCTEMA 3HAKOB, B KOTOPOM MOJIOKUTEIIBHOM
CUMTAETCS TEIUIOTA, BBIACIAIOMIASCS B OKPYXKAIOMIYI0 Ccpeay. B coBpeMeHHO
TEPMOJAMHAMUKE TPHUHITO TEPMOJAMHAMUYECKOE IIPABHIO 3HAKOB, COTJIACHO JTOMY
NPaBUITy, MOJOKUTEIBHOW CUMTACTCS TEIUIOTa, KOTOpas MOTJIOMIAETCS CHCTEMOW OT
cpensl (M YBETMYMBAET BHYTPEHHIOI SHEPTUIO CUCTEMBI). DTO CJEIyeT YUUTHIBATH MPH
pacueTe SHTaIbIIUK PAaCTBOPEHHUs, HapuMep, eciau B npouecce pactBopenust KCI B Boze
Temo noraomaercs, T0 AHpaers™>0.

4. B nozpewtnocms onpeodenenus IHMAIbRUU PEAKINHA U PACTBOPEHUS] BHOCST CBOU

BKJIaA IMMOIp€IIHOCTU OTACIIBHBIX cTagui OKCIICpUMCHTA!

1) MOTPEIIHOCTY B3BEIIMBAHUS PaCTBOPUTENS U PACTBOPEHHOTO BEILIECTBA;
2) MOTPEIIHOCTD ONPEACIIEHUS TEMIIEPATYPBI;
3) MOTPEIIHOCTD ONPEAEIICHUS TEIIOBOIO 3HAUEHUS.

I[J'If[ pacyeTa nmorpeuHoOCTH OOBIYHO MMpOBOJAT HECKOJIBKO OIIBITOB IO PAaCTBOPCHUIO

BEIIECTBA U BBIPAXKAIOT MOIPEIIHOCTD B BUJE 95% OBEpUTENILHOTO HHTEpBAJIA.

17),
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rac Ai — OTKJIOHCHHEC PE3YJIbTAaTa KAXA0TI'0 OIIbITa OT CPECAHCTO 3HAUCHU A,
n — YUCJIO OIIBITOB B CCPHU;

t — ko3¢ dunrent CThIO/ICHTA.

IV.IPEACTABJIEHHUE PE3YJIbTATOB PABOTBI.

Ot4et 0 paboTe TOKEH BKITIOYATh:
1. Kpatkoe omucanue pabOThl C NPUBEACHUEM YpaBHEHUH peakuuid u (GopMmyn, 1O
KOTOPBIM OYAYT HPOBOJUTHCS BCE PACUETHI.
2. [TpoTOKOJI KATOPUMETPUUYECKOTO OTIBITa, 3aHECCHHBIC B TAONHITYy 1.
3. I'paduk ans onpeneneHus MOMpaBKU Ha TerooOMeH (puc. 2, 3 wiu 4), BBIYUCICHHOE
U3 HETO 3HaU€HHE MOMNPABKHU U UICTUHHOE U3MEHEHHE TeMIIepaTyphl.
4. PacCuuTaHHYIO BEIUYMHY DHTAJBIIMU PACTBOPCHHS M CIyYalHYH MOTPEHIHOCTh €€
OTIpE/ICTICHHS.
5. CpaBHEeHHE TIOJTYUYSHHON BEIMYMHBI SHTAIBIINU PACTBOPEHHS C JINTEPATYPHBIMU

JaHHBbIMU.

IockoabKy SHTaNbIMs PACTBOPEHHUS COJIM B BOJE 3aBUCUT OT KOHIIEHTPALMK PAaCTBOPA, AN CPaBHEHHUS
€€ C JMTEpaTypHbIMU JaHHBIMH CJIEAyEeT ONpPEAENUTh KOHLEHTPALHI0 KOHEYHOrO pacTBOPA.
Hampumep, npu pactBopernn 36.10 r xiopuna kamust B 1800 M Bogel oOpasyercst pacTBop, Tae Ha |
mois KCI mpuxoaurcst 206.6 Moib Boabl. B cripaBounuke [4] BENMMYMHA YHTAIBITHA PACTBOPEHUS JIJIS
9TOH KOHIIEHTpaluu pacTBopa paBHa 17.54+0.02 x/Ix/Mons. CoBmaseHue MOMyYeHHOH B pe3yibTaTe
KaJIOPUMETPHIECKOT0 3KCIIEPUMEHTA Ha OTKPBITOM Kajopumerpe AHp.., conu B Boze B mpenenax 1-
5% TOTPeIIHOCTH C TUTEPATYPHBIMH JAHHBIMU MOXKHO CYHATATh yIOBICTBOPUTECIHHBIM.

6. Pacuet sHTas1bIINM 00pa30BaHuUs MCCIELyEMOM COIM B KPUCTAIUIMUECKOM COCTOSTHUM.
Hanpumep, mis pacuera sHTamenuum oOpaszoBanuss KCl (kp) u3 Tabnumbr 2
[Mpunoxenust 2 wim U3 crpaBoyHHUKa [4] HEOOXOAMMO B3STh BEITHMUMHBI DHTAIBITHNA

+ -
obpazoBanusi moHoB K' m ClI' B OeckoHeyHO pa30aBICHHOM BOJHOM pacTBOpE,
KOTOpbI€ paBHBI COOTBeTCTBeHHO —252.25+0.13 x/x/mMomp um — 167.11 £0.21
k/[x/Monb. Kpome TOro, uis cTpOrocTd 3TOro pacuera TpeOyeTrcs BelMYHHA
SHTANBIUK paz0aBieHus pactBopa coiu oT koHmeHtpamuu 1 KCl-206.6 H,O no

O6eckoHeuHoro paszbaenenus, oHa paBHa —0.34 £0.02 xJ[x/mons. C yderom 3TOM

12



BEJIMYMHBI 3HaueHue SHTanbnuu pactBopeHus KCl B OeckoHeyHO pa3OaBICHHOM
BOJTHOM pacTBOpe
AHpaers(p-p, KCl-oH,O)=. AHpacrs(p-p, KC1-206.6H,0)+ AHpa56=
=17.54-0.34=17.20 (x/[x/mMo1B).

3aMeTHM, YTO B YCJIOBHSIX MPAaKTUKyMa, BEJIMYMHA SHTAJBIMU pa3baBieHUs OyAeT, CKOpee BCEro,
JIe)KaTh B Mpejenax OMMOKK DKCIEPUMEHTA TI0 ONPEACIICHUIO YHTAJIBIIMK PACTBOPCHHSI, U € MOXKHO

npeHeOpeyb.

Onranenus oopazoBanusi KCl (kp) paccuutsiBaercs o ¢popmyiie (17):
AH°(KCI (xp)) = AH (K" (p-p, 0H0)+ AH(CI'(p-p, 0H20) — AHpera(p-p, KCl-00H,0)=
=-252.25-167.11-17.20=436.56 (x1>x/M01b)

ITo noBoay 3TOrO pacuera CIEAYET CAENATh J[BA BAXKHBIX 3aMEYAHMSI.

a) Bennuunbl sHTANBNMI 00pa30BaHMs MOHOB M SHTAJIBIINS PACTBOPEHHMS COJIM BOJE PACCMATPHBAIOTCS B
COCTOSTHMM OECKOHEYHO pa30aBIICHHOTO pacTBOpa, YTO CBA3aHO C BHIOOPOM CTaHAAPTHOTO COCTOSHHUS B
pacTBOpax 3MIEKTPOIUTOB. B OeckoHeuHO pa30aBiIeHHOM pacTBOpE JIFOOOH 3JIEKTPOJIUT IOIHOCTBIO
pacnagaeTcs Ha MOHBI, KOTOpbIE HE B3aMMOJCHCTBYIOT MeXTy coboi. M3 aToro ciiemyer, 9To SHTAIBIHS
00pa3oBaHMs JIEKTPOIIUTa B OECKOHEYHO pa30aBICHHOM BOJHOM pPACTBOPE paBHA CyMME SHTANIBITHI
00pa30BaHKs HOHOB, HA KOTOPBIE 3IEKTPOIIHT AUCCOLUHUPYET.

6) Ontanmpmuu 00pa30BaHHA HOHOB B PAcTBOPE SIBISIIOTCS YCJIOBHBIMH BEIHYMHAMH, BBIPQKCHHBIMH B
BOJZIOPO/IHOM IIKajie, TJ€ 3a HyJlb IPUHATA JHTAIbIMA OOpa3oBaHMsS HOHA BOJOPOAA B OECKOHEUHO
pa30aBJIeHHOM BOJHOM pacTBope. Hampumep, SHTanbnus oOpa30BaHHsS HWOHA Kaius B OCCKOHEYHO
pa30aBICHHOM BOJAHOM PacTBOPE COOTBETCTBYET M3MEHEHHIO SHTAJIBIINK B PEAKIIUH:

K(kp) + H'( p-p, 0H,0) = K'(p-p, cH,0)+0.5H,(r).

Vcnonp30BaHME YCIIOBHBIX BEJIMYMH SHTAIBIHN OOpa3oBaHMS HMOHOB IS pacdeTa SHTANbIHH
00pa3oBaHus COSMHEHUH HE CKa3bIBACTCS HA CTPOTOCTU pacyera, T.K. IIPU 3TOM HEM3BECTHAs KOHCTAHTa,
BXOJSIIasi B BEJIMYMHBI JHTANBIIMH 0Opa3oBaHMsS MOHOB W paBHAsk aOCONIOTHOI BENMYMHE SHTAIBIIUM
00pa3oBaHUs HOHA BOJIOPO/IA, UCKIIFOUaeTcsl. VimMest yCIIOBHBIE BEIIMYMHBI SHTANBINI 00pa3oBaHKs HOHOB B
OecKOHEUHO pa30aBIEHHOM BOJHOM pacTBOPE, MOXKHO paCCUMTAaTh OSHTAIBIIUM O00pa30BaHMS BCEX
COCJMHEHHUH, COCTOSIIMX W3 3TUX HMOHOB. I 3TOro HEOOXOOMMO OINpPENEIUTh TOJIBKO SHTAIBIHIO

PaCTBOPEHHS DTHX COE/IMHEHHH B BOJE.
Jlutepartypa.
1. CkyparoB C.M., KonecoB B.I1., BopooreB A.®D. Tepmoxumus. M..MI'Y. 1966.
T.2. C.194-201.
2. Kparkuil cipaBounuk ¢usuko-xumuieckux Benuuus/ [lox pex. PaBmens A.A.,
[Tonomapesoit A.M. C-I16.: Cneuunanbnas aureparypa. 1999. c¢.48
3. Konecor B.II. OcHoBel TepMoxumun. M.:MI'Y. 1996. ¢.135-143, 155-158.
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4. Tepmuueckue koHcTaHThl BemecTs/ moa pea B.IL.Imymxko. M.: Hayka. Beim 1-10.

1966-1982.

MNPUJIOXKEHUSA
1. ITpoTokon kanopumerpuyeckoro ombita 1o pactBopenuo KCl Boge (m (KCI) =
36.10 r, V (H,0O) = 1800 mm).

Tabnumua 1. MNpoToKoN KanoOpUMETPUYECKOrO OMbiTa

HavyaJbHbIN IEpUOJI [JIaBHBIN NIEpUOJT KOHEUHBIN NIEPHO/JI
Ne Temneparypa Ne Temneparypa Ne Temneparypa
oTCYeTa KaJIOpUMeTpa oTCUeTa KaJJOpUMeTpa OoTCYeTa KaJIOpUMeTpa

1 3.767=t, 12 2768 =1 16 2.612

2 3.770 13 2.621=1¢, 17 2.620

3 3.770 14 2.614=1; 18 2.622

4 3.770 15 2.612=t¢, 19 2.626

5 3.771 20 2.631

6 3.771 21 2.638

7 3.774 22 2.641

8 3.774 23 2.643

9 3.774 24 2.651

10 3.774 25 2.654=t,
11 3774 =1,

2. Pacuer IOoMNpaBKK Ha TEIIOOOMEH HAa OCHOBAaHHUU JaHHBIX Ta6J'II/IIII)I 1. I[J'ISI

KaJOpHMETpa TMEePEeMEHHOM TeMIepaTyphl ¢ M30TEPMHUECKON OO0OIOYKOW MOompaBKa O

MOXeT ObITh paccunTana no popmyine Penvo —Ildaynmiepa [3]:

V.-V, (t +t, &
O=nV,+—"—2 12 0L Ny 1@ 14),
0 @ _@0( 2 ;l 0] ( )

A€ 7 - YUCJO OTCUETOB B IJIABHOM NEpUOe ombITa (n=4);
Vy - cpennuit Xo TeMnepaTyphbl 3a OJJUH OTCYET B HAUYaJIbHOM MEPUOJIE:
Vi=(t—t9*)/10 = (3.774-3.764)/10=0.0007
V, - cpenHuii Xo TeMrnepaTypbl 3a OJIMH OTCUET B KOHEYHOM TMEPHO/IE:
Vi=(t,*~,)/10 = (2.654-2.612)/10=0.0042

@0 - CpeaHsAA TEMIICpATypa KaHOpHMCTquCCKOﬁ CHUCTCMbI B HAYaJIbHOM IICPUOAC:

O= (to*+)/2 = (3.767+3.774)/2 = 3.7705
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@n - CpCAHsA TEMIICpATypa KaﬂopHMeTqueCKOﬁ CUCTCMbI B KOHCUHOM IICPHUOAC,

O,= (ti+,*)/2 = (2.612+2.654)/2 = 2.633
0, — @y=2.633 —3.7705=—1.1375

(Vo— V) (O, — @) = 0.0035/(—1.1375) = —0.00308
n@=4-3.7705 = 15.082

nV;=4-0.0007 = 0.0028

t,+1,

n

+1,

n

- CpeaHss TEMIEPATYPA B [IIABHOM IIEPUOJIE:

i=n—1

= (3.774+2.612)/2 = 3.193

Zti - CymMMa MMOKa3aHUM BOJIBTMETpPA Ha BCEX, 3a UCKIIFOYCHUCM IIOCJICIHEIr0, OTCUETAX

i=1

i=n—1
IJIABHOT'O TIEPHOJA: Zti =2.678 +2.621 +2.614="7.913

i=1
B utore nonyuaem:
0=-0.00308(3.193+7.913-15.084) + 0.0028 = 0.015
W3menenmne temnepaTypsl ¢ y4ETOM MOMPABKH HA TETNIOOOMEH:

At =t,— tp—6=2.612 -3.774 -0.015 = -1.177

Tabnuuya 2. TepMoOXMMMYeCKMe CBONCTBA psaa Coserl B COCTOSSHUM pacTBOPOB U B

KpUCTaNIn4yeckom coctosiHum npum 298.15 K [4].

Bemecto TepMoxumudeckoe CBOMCTBO AH, xJIx/mMonb
KCl AHpaers(p-p, KC1-200H,0) 17.54 £0.02
AHpacrs(p-p, KC1-300H,0) 17.551£0.02
AHpacrs(p-p, KCI-500H,0) 17.54 £0.02
AHpaers(p-p, KCI-, 0H,0) 17.20£0.02
AH°(KCI (xp)) —-436.56+0.25
KNO; AHpaers(p-p, KNO3-200H,0) 34.06+0.13
AHpaers(p-p, KNO3-400H,0) 34.60+0.13
AHpacrs(p-p, KNO3-600H,0) 34.7610.13
AHpaers(p-p, KNO3-0H,0) 34.89+0.13
AH°(KNOs(xp)) —494.55+0.54
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Bemectso TepMoxumMuuecKoe CBONCTBO AH, xJI>/Monb
NH4NO; AHpaers(p-p, NH4NO3-200H,0) 25.68+0.42
AHpacrs(p-p, NH4NO3-300H,0) 25.80+0.42
AHpaers(p-p, NH4NO3-500H,0) 25.89+0.42
AHpaers(p-p, NH4NO3-00H,0) 25.69+0.42
AH°(NH4NOs(kp)) —-365.43+0.42
NH4Cl1 AHpacrs(p-p, NH4C1-200H,0) 15.26+0.33
AHpacrs(p-p, NH4CI-500H,0) 15.15+0.33
AHpacrs(p-p, NH4Cl-0H,0) 14.77+0.33
AH°(NH4Cl(xp)) -314.2240.33
K'(p-p, °H,0) AH°(K ' (p-p, ©H,0) ~252.25 +0.13
Cl'(p-p, ©H»0) AH°(CI'(p-p, ©H,0) -167.11 £0.21
NH, (p-p, °H,0) AH°(NH, (p-p, oH,0) —132.34+0.29
NOs(p-p, °H,0) AH°’(NO;5 (p-p, ©H,0) —207.40 £0.50
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