3akoH Payns: kpiockonisa Ta ebyniockonis

Cxoxe siBuLLe BigOyBaeTbCA | NPY KUMiHHI PO34YMHIB HEENEKTPOITIB -
TemMneparypa KUMIHHA PO34MHY BULLA, a PI3HULIO TeMneparyp
KUMIHHA PO34YMHY | PO34YMHHMKA Ha3MBatoTb MigBULLEHHAM
Temnepatypu kuniHHg posdnHy AT, . = T, —T%.- UM BuLe

Kun
KoHUeHTpauid po3duHy (C.,), Tum binbLue AT, .:

AT . =E-C_
oe E - edbyniockoniyHa KoHcTaHTa, C  — MondanbHa KOHUEHTpauis

Akwo C,, = 1, T0 E = AT, ,,,.- EByniockoniyHa ctana po34nHHuKa
YMCEeSIbHO OOPIBHIOE MiABULLEHHIO TEMMNEPATYPU KUNIHHA PO3YNHY, AKUN
MICTUTb 1 MOnb po34mnHeHol pedoBuHM B 1000 r. po3yMHHKKA, 3a
YMOBMU, LLIO PO34YMH Ma€ BIaCcTMBOCTI ifeanbHOro i po34YMHeHa
PEYOBMHA HE OUCOLIIOE | HE acoUitoE.

3HKEHHs TeMnepaTtypu kpucTaniszauii ATKp=Tkp—Tkp Oyaoe Takox
3aljiexart Bia KOHUEeHTpaull pO34NHY

AT ,=K-c,
ne K — kpiockoniyHa KOHCTaHTa PO34MHHMKA; C — MOSIASIbHa KOHUEHTpaLis.
KpiockoniyHa KOHCTaHTa XxapakTepusye 3HMKEHHA TemMnepatypu Kpuctanisauii

PO34MHHKKA Npu po3dnHeHHi B 1000 r ogHOro Mons HeneTkol PeHOBUHW. 2



Kpiockonia Ta ebyniockonis

= OTpumaHi cniBBigHOLLEHHA € OCHOBO KPIOCKOMIYHOIO Ta
ebyniockoniYHOro MeToAiB BU3HAYEHHSA
MOJEKYNAPHUX Mac HeMNMeTKNX pevyoBuUH. [1pn ubomy
BOHW BUKOPUCTOBYIOTLCA Y BUrNAA|

AT, :Km-IOOO
m, -M
il :Em-IOOO
m, -M

e mim, — Macu pO34YMHEHOI PE4YOBUHN Ta PO3YNHHUKA;
M — MonekyndpHa maca po34nHEeHOI Pe4YOBUHMN.
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Kpiockonia Ta ebyniockonis

Po3paxyBaTtu Benn4nHm ebynioCKonivYHoI Ta KPIOCKOMIYHOI KOHCTAHT
MOXXHa 3a PIBHAHHAMMU:

K= RT,2M / 1000 * AH,,,

ne T, — TemMnepaTypa 3aMep3aHHs PO34MHHMKA, M — MonspHa Maca
PO34YMHHUKA, AH_. — MONbHa TENNOTa NaBMEHHS PO3YMHHMKA

E= RT,2M 7/ 1000 * AH,,,

ne Ty — TemMnepaTtypa KUMiHHA po3vnHHMKa, M — monsipHa Maca
PO34nHHMKA, AH, . — MO/bHA Ten0oTa KUMIHHA PO3YMHHUKA

PO34YnMHHUK K E
Bopa 1,859 0,52
beHseH 512 2,53
LinknorekcaH 20,22 2,75
Kamdopa 49,0 -
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3aKoH [eHpi
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PO34YMHHICTb rasiB y pignHax

[1ig pO34UHHICTIO rasiB pPO3yMitOTb KifbKICTb rasy, 34aTHoro
PO34YMHUTUCA B OOMHULI 0B'EMY pianHX Npu AaHin TeMnepaTypi.
TeOpeTI/NHO m,eaana pO3LWIHHICTb ra3|B BM3HA4Ya€eTbLCA 3aKOHOM Payn4:

ne X, — MonbHa Yactka po34ymMHeHoro ragy. TobTo MornbHa YacTka
PO34YMHEHOrO ra3dy npornopLiiHa Noro TUCKY U ifgeanbHa PO34YMHHICTb rasy

He 3aneXuTb Big PO34YNHHWNKA, @ BUSHAYAETbCA TINbKN TUCKOM napu
pO3‘—IVIHeHOI PEeYOBUHWN.

[na peanbHUX PO34YUHIB CMNOCTEPIraloTbCA BIAXUIMEHHSA Bif 3aKOHY
Payns. Y Bunagky NosMTMBHUX BiAXMNEHb B 00NacTi Manux
KOHLIEHTpaLi1 (Manoro BMICTy PO34MHEHOrO rasy) Kpuea Ans pO34MHHUKA
NPAaKTUYHO 3NMBAETLCS 3 NPAMOIO AN meaanoro PO34nHy, To6TO ANgd
PO34YMHHUKA BUKOHYETbCA 3akoH Payna: P, =P.% - X,.

[ins po34MHEHOro rasy B Liiii camiii 0bnacTi Takox cnocTepiracTbes
niHiiHa 3anexHicTb TUCKY Napw Bif CKMaay Po3yMHy, ane KoedilieHT
MPOMNOPLIIHOCTI BXXe He JOPIBHIOE TUCKY HAaCMYEeHOI Napu po34MHEHOro
rasy:

P, = K- X, - 3aKoH ['eHpi
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M'EHPI Yinbam
1774-1836 pp.
aHMMINCBbKMIA XIMIK | dPi3nK

3akoH [eHpl

= 3akoH [eHpi Oyn BCTaHOBNEHUN

y 1803 p. Y. ['eHpi i HOCUTb KUoro
IM'A : npu nocmiuHiu
memMnepamypi PO34YUHHICMb
2a3y e piouHi nponopyitiHa
MUCKY Ub020 2a3y
Haod pPO34YUHOM.

P,=k-X,
KoediuieHT nponopuinHOCTI K
Ha3nBaloTb KOHCTAHTOIO [eHpi |
BUKOPUCTOBYIOTb A4

XapaKTepUCTUKN PO3YUHHOCTI
rasiB y pignHax.
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3akoH ['eHpi

KoHcTaHTn 3akoHy 'eHpi ans Boau npu 25° C, n-atm-monb™"

[a3

He

CO,

CH,

NH,

2703

1639

769

29.4

0.00129

S7
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3akoH [eHp

= Y BMNagKy igeanbHOI PO34YMUHHOCTI

k= P,2. [1na peanbHMX po34uHiB LS
KOHCTaHTa BIOPI3HAETLCS B TUCKY
HacM4eHOol Napu PoO34MHEHOrO raasy.

Y XiMiYHIN TEXHOSOriT PO34YMHEHHSA
rasiB y piguHax HasmBawThb
abcopbuieto i xapakTepusyloTb
koediuieHTom abcopbuii ot -
0b6’emMom rasy, 3BegeHoro 4o
HOpMalbHMX YMOB, AKUA
PO34YMHAETLCH B O4HOMY 0O0'EMI
PIAVNHN 32 HOPManbHOro TUCKY Y
3afaHin Temneparypi.

IntocTpauia 3akoHy ['eHpi

24



OcobnunBoCTI piBHOBAr B po34mMHax piavH

Knacudikauisa pigkmx cymilLeu:
= - Cymiwi 3 HEOOMEXEHOID B3AEMHOIO PO3YMHHICTIO,
a came:
- iaearibHi CyMmiLui,
- HelgearnbHI 3 NO3UTUBHUM BIOXUNEHHAM Bif 3aKoHY Payns,
- HeldeanbHI 3 HeraTUBHUM BIOXWUINEHHAM BI4 3aKoHy Payng
= - B3aeMHO HEPO3YNHHI;
= - OBbMeXeHO pO34NHHI OgHE B OLHOMY.
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CyMmilli 3 HEOOMEXEHO B3aEMHOID
PO34YMNHHICTIO

» laeabHi po3unHKU. [Npwn 3milyBaHHI piguH A
Ta B KoHUeHTpaduieo n, Ta n, MOniB
CyMapHuin 06’eM i eHTanbnis uux piguH oo
3MILLYBaHHS:

V=V,°n, +Vg° n,

H=H,%n, + Hg® n,_
Cunu B3aemopii faa, fgg Ta fag, AKWO fgg ~
fag TO MpK 3MiLLYBaHHI HE 3MIHIOETLCA
BiACTaHb MIXXK MOSieKynamMmu, He BUOINAETLCA |
He NOrnMUHaeTbCA TeNoTa, TOOTO PO3YMH €
ldeanbHUM | NigKOPSETLCA 3aKoHy Payns
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CyMilli 3 HEOOMEXKEHOO B3AaEMHOI
PO34YMNHHICTIO

HeigeanbHi pO34YnUHU

MOXYTb OyTM OBOX TUMIB:
1. Akwo cunmn B3aemoaili Mixx
OLHOPIOHMMM Moriekynamu BinbLui, HixX
pidHOPIgHUMN Ty, > fag | Tgg > fag, TO

AV > 0, AH > 0,

TensoTa npu 3MillyBaHHI NOrMIMHAETHLCA.
Ockinbkn P, > P2 - X, i Pg>Pg0- Xg
TO 3aKOH Paynsa He BUKOHYETLCH | MAeMO
NO3UTUBHE BiAXUNEHHA (puc.a).

2. AWO fap< fag | fgg< fag, TO
AV< 0i AH<O,
TensoTa nNpu 3MmilyBaHHI BUAINAETLCS,
a 3aKkoH Payns TakoX He BUKOHYETbCHA —
HeraTuBHe BiaxurieHHA (puc.0).



3araribHUM TUCK Napv Haa pPiANHOLIO

I>xoH [lanbToOH
(1766 —1844)

3akoH [asibmoHa : 3aranbHuiA

TUCK NAapu HapA PIAKOI0 CYMILLILLIO
DOPIBHIOE CYyMi NapuianbHUX TUCKIB
KOMMNOHEHTIB :

T

£ o vin
=1

3 ypaxyBaHHAM X,P + XgP =1, maemo:

P =PA+PB= PAO’XAP +PB0 ¥ XBP

3ar
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3ararnbHUM TUCK Napu Ha4 PIAUHOD

= 3arasnibHuUM TUCK Napu Hag PigKoK CYMILLLLIKD [OPIBHIOE CyMi
napuiaribHUX TUCKIB KOMMOHEHTIB (3aKoH [lanbToHa):

3ar

3 ypaxysanHam X, P + XgP =1, opepxumo

P..=Pg® - XgP+ Py%(1-Xg")= Po° + (Pg® - P,° )Xg”
PiBHAHHS CBIOYUTb, WO 3arafibHUM TUCK 3MIHIOETBCA MIHIMHO i3 3MIHEHHSAM
cknagy piavHn XgP , ane cknag napu pisHMTbLCA Big Cknagy piavHu, LWo
3HaxoauTbCA B PIBHOBA3I, NapuianbHi TUCKM KOMIMOHEHTIB Y napi MarTh
BUMMAA

PA_ IDsar XA Ta PB_ P3ar XB )
oe X, ta Xg" - monbHi goni komnoHeHTIB A i B B napi Hag cymiwwto.
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3ararbHUmM TUCK napu Haa PiaAUHOD

= 3 BULLEHaBEOEHOro OTPUMaEMO:
Xg"=(Pg®: XgP) I (PA°+ (Pg® - P\°)XgP), a X\ = 1- X"

3a JONOMOrol 0epKaHoro PiBHSAHHS MOXHA 3B'A3aTu cKknag napu
KOMMNoHeHTIB A i B 3i cknagom piguHu:;

I:)3ar= I:,AO'I' (PBO g PAO)XBP=
= PpO +[ (Pg® - Py°) PA°X5"] / [Pg® +(P,° - Pg°) X" ]
OgHak goBorsi YacTo, 0COONUBO NpPU aHani3i npoueciB po3aiNeHHA
piovuH MeToAOM AMUCTUNALII, HEOOXIAHO 3HATU 3arIeXHICTb MiX

CKIagoM napwu i cknagom pigunHu, Tomy oonaei cpha3oBi giarpamu
NOEAHYIOTb B OOHY.

30



3ararnbHUM TUCK Napu Hag PiAUHOL

Xa

Xg

T

Ha uin giarpami BepxHs MiHig HOCUTbL Ha3By
nNiHiA piguHKU, a HWXKHA — nNiHia napu. Uumn
NiHIAMW NNOLWMHa giarpamu posaifieHa Ha Tpu
Nonga: BEPXHE Mosie — pignHa, HWXHE — napa.
byob aka (irypatneHa Touka BigbuBae cknag
OBOX pas, WO 3HaxoaAaTbCAay piBHOBa3i pianHa
— napa. Cknag unx das BM3HA4YaETbCS
KoopamMHaTaMm TOHOK, WO JieXXaTb Ha NepeTuHi
i306apu, Wo npoxoanTb 4Yepes irypaTtnBHy
TOYKY CUCTEMMU, Ta NIHIAMU PIOUHM | Napw.
Taka isobapa HOCUTb Ha3By KOHHoAa, To0To
KOHHOAAa - Lie Bigpi3oK as, sika BiabuBae Ton
doakT, wo y dirypatnseHin Toyui O 3HaxoaATbLCA
B piBHOBa3i (CniBiCHYOTb) ABI ha3n — pianHa
knagy X,, Ta napa cknagy Xg .
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3aranibH1UM TUCK NMapu Hag pPIaANHOLO:
NpaBUIIo BaXerns

= BIOHOCHY KINbKICTb Napu Ta piAWHU 3aranbHOro cknaay
Xo MOXXHA BU3HAUUTWU 3@ 1pasBu/ioM Baxesid, 3a AKUM
BiIHOCHI Ki/IbKOCTi CniBiCHYtO4MX a3 obepHeHOo
NPONOpLiNHI Biapi3kaM, Ha SAKi irypaTMBHA TOYKa
OiNMNTb KOHHOAY aB, TO6TO

n,/n, = OB/a0,

= e n,Ta n,— Y1CI0 MONIB PIAVHKN Ta Napw, BIAMOBIAHO.
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[lpaBuno Baxens

Baxinb — TBEpPAE TiNO, 30aTHe
obepTatnucb HaBKOIO

HEepPyXoMOol onopu.

«Baxinb 3HaxoAuTbLCA B CTaHiI
piBHOBaru, KONu cunu, Wo
Ail0Tb Ha HLOro, 3BOPOTHO
NPONOPLIUHI NNeYam Uboro

Baxernd»

Apximen
287 — 212 pno H.e.

“INante MeHi TOUKy onopwu
i 1 nepeBepHy 3emnio”
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