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3MICT

Knacuikauis po34uHis

Criocobu Ha0aHHs1 KOHUeHmpauii po34uHie
3akoH Payns.

BioxurneHHs 8i0 3akoHy Payns

Kpiockoriss ma ebyriocKoriisi.

Po34yuHHicmb 2a3ie. 3akoH [eHpi.
PieHogazau y po34uHax piouH



XIMIHHA NMPOMUCHIOBICTb



XIMIMHI TEXHONOTI - NIArPYHTA



BniaHayeHHS

Po3unMHamMu Ha3nBaKOTb rOMOreHHi TepMoAUHaMIYHO CTiMKi
CUCTEMM, LLIO CKNaaalThCcsA 3 ABOX i OinbLloro ymcna
KOMMOHEHTIB, CKIag SKMX MOXe 3MiHIOBaTUCA B MeXax,
MPUNYCTUMUX PO3YUHHICTIO.

Po3pi3HAOTb rasononidHi, pigki i TBepai po3dnHu.

[[@a3onomdibHi po34nHM — Lie CyMiLli rasis.

Pifaki po34mHn — Lie CyMiLli PianH (Y1 pO3YMHM TBEPAMX PEYOBVH |
rasiB y pigmHax).

TBepai po3unHu ABNAKTL CObOI0 TBEPAI dasu, AKi YyTBOPHOHTLCS
NPW OXOSTOOXKEHHI PIAKMX pOo3nsiasiB.

Y pO3‘-II/IHI 3BMYaMHO pO3pI3HFII-OTb PO34YUHHUK I PO34YUHEHY
Pe4YOBUHY, XO4a 3 TOYKUN 30pY TepMO,EI,VIHaMIKVI BCI CKIlagoBi
PO34YNHY OAHaKOBI.

PO3YMHHUKOM NPUIHATO BBaXaTU Ty PEYOBUHY, IKa B YMCTOMY
BUrNAS4i iCHye B TOMY caMOMY arperaTHOMY CTaHi, Lo 1 PO34MH.
AKLLo Le cripaBeanuneo Arnst 060X KOMMOHEHTIB, - TO PEYOBUHA, LLIO
3HaxoaMTbCsA B PO34MHI B OinblLLil KinNbKOCTI.



Cnocobu BupaxeHHA KOHUeHTpaLil
PO34YMHIB

» MacoBa YyacTka w; — BiAHOWEHHA Macy KOMMOHEHTa, Lo
MICTUTbLCA B CUCTEMI, OO0 3arasfibHOl Macu PO34YnHY
(6e3po3MipHa BeNMUYMHA)

= MornbHa YacTka n; — BIAHOLLEHHS KiNbKOCTI MONIB
PEYOBMHN KOMMOHEHTA, O MICTUTBCSA B JaHi CUCTEMI,
00 3arafibHOro ymcra MosiB cuctemm (besposmipHa
BEINYMHA)

= MonspHa KoHLUeHTpauis (abo MonspHicTb) C —
BIAHOLLEHHSA KifTbKOCTI MOfIB PO34YMHEHOI PeYOBMHN A0
00’eMy PO34UMHY




Bu3aHayeHHS

Buainaiots HAcTynHI TUNU PO3YMHIB:

laeanbHi - pO3YMHU, YTBOPEHi KOMMOHEHTaMM, Y SAKUX CUMK
B3aEmogii Mk OAHOPIOHUMM i Pi3HOPIAHMMM MOMeKynamm
OO HaKOBI.

Hanpuknag, y po3ynHi, Lo CKnagaeTbcs 3 KOMMOHEHTIB A 1 B, cunu
B3aemogii mixx monekynamm A — A, B — B i A — B ogHakosi.

B ifneanbHMX po34nHax BNacTMBOCTI OKPEMUX KOMMOHEHTIB He
BiAPI3HAOTLCA Bif IXHIX BMACTUBOCTEN Yy YNCTOMY iHAMBIOYaANbHOMY
BUrMAAI, TOMY IX NOBEAIHKY TOYHO ONUCYIOTb 3aKOHWN BaHT-lodda |
Payns, gki Ha3anBaroTb 3akoHaMU igearnibHUX PO3YMHIB.

'paHnyYHO po3BeAeHi - PO3UYUHU, Y AKUX MONbHa YacTKa PO34YMHEHOI
pevoBuHmM x5<0,005, oTxe, MONbHa YacTKa PO3YNHHUKA X OnunsbkKa
A0 OAWHMULUI. Y 3B'A3KY 3 LM CUMK, LLIO YTPUMYHOTb MONEKYN
PO34YMHHMKA B PO34MHI, Mano BIAPI3HAIOTLCA Big TUX Xe CUI Y YUCTOMY
PO3YNHHUKY.

PeanbHi (HeigeanbHi) po34nHU, yTBOPEHi KOMMoHeHTamu (A u B), ans
AKX CUNW B3aeMopii MK OOHOPIAHUMU i pI3HOPIAHMMU Mornekynamm (A
— A, B—-B i A—B) HeogHakoBi. Taki po34MHi He NiAKOPATLCA 3aKoHaM
idearnbHNX PO34mHIB.



3aKkoH Payns



3aKkoH Payns

= Akuwo napa nepedysBae B piBHOBa3i 3 PO3YMHOM, TO [, = L, |
MOXHa BU3HAYUTU XIMIYHUI NOTEHLian po34unHy,
B/3HAYao4umn XiMiYHMIW NoTeHLiar pIBHOBa>KHOI CyMilli napis
Hag po3vnHoM. Llen noTeHuian 6yge nos’si3aHUN i3 TUCKOM.
Y 3aranbHoMmy BuMNagkKy napa Haf pPo34MHOM AEKiNbKOX
KOMMOHEHTIB TAaKOX MICTUTb YCi KOMMOHEHTH i 3aranbHUN
TUCK Napu byae cknagatucs 3 X napuianbHUX TUCKIB.

Y HannpocTilomy Bunaaky napuianbHuin TUCK Oyab-AKOro
KOMMOHEeHTa Haj Po34YnHOM Byae NPonopLinHUI NOro
MOJTbHIN YacTli B PO34MHI.

o [na posumHHuka P, =K: n,,

Ae K — koeilieHT NponopLiMHOCTI, N, — MOfbHa YacTka
PO3YMHHMKA Y pO3‘-IVIHI Ane npm n,=1P,=P,% oTxe

oe P.° — Tnck napu Hag YMCTUMMN PO3YUHHUKAMM.
OTpumaHun Bmpas € 3annmcom 3akoHy Payns



PAYJIb ®paHcya Mapi
1830 — 1901 pp.

3akoH Payns

3akoH Paynsa Oys
cdopmynbosaHun B 1887 p. :

napuiasbHUU muck napu 6yob-
SIKO20 KOMIMOHeHma Hao
PO34YUHOM nponopyituHuUU
MOJIbHIU Yacmui Ub020
KOMMOHeHma y pPo34uUHi U
MUCKYy napu 4ucmozao
KOMIMOHeHma
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3akoH Payns

[liacTaBnsAOuYM B PIBHAHHA n,= 1 — n,,
oTpumyemo P, = P,°(1-n,) i

BianosigHO A0 Ui€l POpMyIM MOXKHA
HaAaTu iHLWe POPMYNIOBaHHS 3aKOHY
Payns : BIAHOCHE 3HMXXEHHS TUCKY
napv po3YyMHHMKA Haa PO34YMHOM
AOPiBHIOE MOJIbHIN YacCTLUi
PO34YMHEHOI Pe4YOBMHU Y PO3UMHI.

PO34MHM, LLIO NiAKOPSAOTHCS 3aKOHY
Payns, Ha3nBaloTb iAeaIbHUMM.

3aranbHUK TUCK NMapw Hag pPO34YnHOM P
6yae NiHiMHOK YHKLIED MOMbHOI YacTKM
Oyab-SIKOro i3 KOMMNOHEHTIB PO3UNHY:
P=P,+P,=P°%-n +P%.-n,=

= Ny(Py% = PRO)+P° =y (P° = Py°) + PP

|ntocTpauia 3akoHy Payns
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3akoH Payna (l1)

= |HWa 3anexHicTb byae, AKWO po3rnsaaTu
3aranibHUN TUCK AK OYHKLIO CKnagy napu.
[To3Ha4YMMO MOnbLHY YacTKy B napi 4epes Y,
OTPUMYEMO A9 OPYroro KOMMOHEHTA
(PO34YMHEHOI PEYOBUHWN):
2 B -n,
P P+ —Pn
1 2 ] 2
= BwuHecemo 3a gyxku y 3HameHHuky P.° Ta
nosHa4mmo P,%P,°% = a, oTpumyemo

i a-n,
(D

T06TO CcKnaz napu Ta cknag piguHn B
3aranbHOMY BuUnaaky He 3biratoTbes. Tinbku

Y

konu a = 1 (10670 P,° = P,?), ¥ = X (puc.) 3anexHicTb cknagy napw Bia
= 3arnexHicTb 3aranbHOro TUCKY Bif cknaay cknany posqnHy
x 0 0
Ll B
Haa

a-(a-1)-VY, -



3akoH Payns: BigxnneHHs

PearnbHi po34nHm binbLie abo
MEHLLE Bigpi3HAKTLCA BIf
lgeanbHUX — 'y peanbHUX
PO34MHaX CrocTepiratnTbCH
NO3UTUBHI D0 HEraTUBHI
BIOXMNEHHS Bi, igeanbHOCTI.
3a No3anTUBHUX BiOXUIEHb
KpUBI TUCKY napu BuLLe
NpPAMUX, LLIO BI1aCTUBI
ideanbHUM po3vynHam (puc. a),
3a HeraTuBHUX BIOXUIMEHb —
KapTuMHa 3BOpOTHa (puc.0).

BioxuneHHa Big 3akoHy Payns:
a — NO3UTUBHI; 6 — HeraTuBHI.
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3akoH Payns: npuknagn BigxuneHb
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3akoH Paynga: npuynHm BIOXMNEHHS

= YTBOPEHHSA pearnbHUX PO3YMHIB CYNPOBOOAXKYETLCA 3MIHEHHAM 00’'eMy
Ta BUAINIEHHSAM abo NMorfiMHaHHAM Tenna, TOMY BiOXWUINEHHS NOoB'sA3aHi 3
baratbma NpuUYMHaMKn, HanBaXXnNuBiLla — 3MIHU B MDKMORNEKYNAPHIn
B3aemMoAil Npu yTBOPEHHi po34nHy. [103Ha4YMMO MOSEKYSIM OQHOro
KOMMOHEHTa Yepes A, iHworo — B, 40 YTBOPEHHS PO34YMHY BYnun TifbKn
B3aemosii A — A i B — B. lNpn yTBOpEHHI pO34MHY HYacTuUHA 3 HUX
3aMIHIOETbLCA Ha B3aemoaito A — B.

= £KWO eHepria B3aeMopail pisHUX MONEKyn MeHLLUa Bia eHepril B3aemoail
OLHaKOBUX, TO HA YTBOPEHHS PO34YNHY HEODXIAHO BUTPATUTKM TENIo,
BOHO Oyae nornuHaTucb, 00'emM po3dKnHy 36inbLUYBaTUCK | ByayTh
cnocTepiratuca NO3NTUBHI BiAXUINEHHS Bif 3akoHY Paynda. Akwo
eHepria B3acMoAil pi3HUX MONEKyn BULLa, HXX OAHaKOBWUX, TO NpU
YTBOPEHHI pO34uMHY Tenno byae BuainNaTucs, o6’em ameHLlyBaTuUCh |
CNOCTepIiraTuMyTbCH HeraTUBHI BigXuUneHHs Bif 3aKoHy Payns.

= B obnacTti manmx KoHUeHTpaLin Apyroro KOMMNOHEHTa KpuBa
napuianbHOro TUCKY 6nm3bka 4o NpsiMol AN igeanbHOro Po3ymHy,
TO6TO po3BedeHNN PO3UNH NIAKOPSETLCS 3aKOHY Payns, a po3ymHu

Ha3MBaloTb igearnbHO po3BeaAeHNMU PO3HYHNHAMMN.
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Temnepatypu Kpuctanisauil Ta KUNIHHA
PO3BeAEHNX PO34YMHIB HEENEKTPONITIB

= YucTa piavHa KpUcTanisyeTbcs, Konu
TUCK NMapu Haa Heto byae AOPiBHIOE
TUCKY Napw Hapa il Kpuctanamu. ns soam
Lie BiabyaeTbca nNpu Temnepatypi, Lo
BignoBsiaae nepetuHy kpusux OK i OB,
TO6TO npu TeMnepatypi TOkp. AKLLIO
LOAaBaTu Yy BOAY PEYOBUHY, LLO
PO34YNHSIETLCS, TO TUCK Napy BOAM HaL
PO34YMHOM BIANOBIAHO A0 3aKOHY Payng
3MEHLWINTLCA MOPIBHAHO 3 TUCKOM napu
Hag 4nctoro Boaor (kpusa O'K’).
OxonogkeHHs po3BeAeHOro po3ymHy
Npu3BOANTL A0 TOrO, L0 NpU.
TeMnepaTypi KpucTanisauii po3umnHy
i3 HbOro NMOYNHAE BUAINATUCS TBEPANUW
PO34YMHHMK. KpucTani3auia po34YnHHMKA
NMOYHETbLCS B TOYLi, Ae TUCK Napwu
PO34YMHHMKA HA4 PO34YMHOM [OPIBHIOE
TUCKY Napv Hafd TBEPAUM PO3YMHHUKOM
(B Touui O'), sKin BiANOBIAAE HMDKYA
TemnepaTtypa Kpuctanisadii T'Kp.



