Y pacTBOPOB HMEETCS psAX CBOWCTB, HA3bIBAEMBIE KOJJIMTATHBHBIMH,
KOTOpPBIE HE 3aBUCAT OT NMPHUPOALI PACTBOPEHHOI'0 BEeIIECTBA, a 3ABUCAT TOJIBKO
oT Kosu4vecTBa 4yacTul. [l OecKoHEUHO pa30aBiIEHHBIX PAcTBOPOB, COCTOSHUE
KOTOpBIX OJU3KO K COCTOSIHUIO MJI€ANbHBIX, TaKUMH CBOWCTBAMH SIBIISETCA
OCMOTHYECKOE JABJICHHE, TOHM>)KECHUE JABJICHHS HACBIIEHHOTO I1apa HaJ paCTBOPOM,
MOBBIIIEHUE TEMIEPATypbl KUIEHUS M TMOHWKEHHE TEMIIEPATypbl 3aMep3aHus
pactBopa, ckopocTh auddy3uu. M3ydeHue KOJUTUTaTUBHBIX CBOMCTB pa30aBIECHHBIX
PacTBOPOB CIY>KHUT OJTHUM M3 Hanbosiee pacrpoCTPaHEHHBIX CIIOCOOOB, ONpEIEICHHUS
MOJISIPHOM MaccChl PaCTBOPEHHOTO BEIIECTBA, a TAK K€ €ro CTENEHH JMCCOLMAlUN
WM TIOKA3aTellsl aCCOIUaLUU.

/aBJjieHHe HACBIIEHHOI0 MApa PacTBOPUTEJIS HAJ PAaCTBOPOM

Opannysckuit  pusuko-xumuk O.M.Payns mnepBeiM 1poBen HU3MEpEHUs,
KOTOpBhI€  TMO3BOJWIM  CPOPMYJIHPOBATH  3aKOHBI, OMHUCHIBAIOIIME  BIIHMSHUE
PAcTBOPEHHOI'O BEIIECTBA HA (PU3NYECKHE CBOMCTBA PACTBOPUTEIIS.

Ecau B 3aMKHYTBIN COCY/l TOMECTUTh YUCTBIA PACTBOPUTEIb, HAIIPUMED BOAY,
TO B 3TOM cUcTeMe OyJeT MpOoTeKaTh JBa Ipollecca: UCHApPEHHE MOJIEKYJ BOJIBI C
MOBEPXHOCTH >KUJIKOCTU U OOPATHBIN MPOIECC — KOHJEHCAIMs MOJIEKYJT U3 ra30BOM
(da3pl Ha MOBEPXHOCTH >KUIKOCTU. Uepe3 HEKOTOPOe BpEeMsl B CUCTEME YCTaHOBHUTCS
nuHaMmudeckoe paBHoBecHe (AG = 0), T.e. TaKO€ COCTOSHHE CHCTEMBbI, KOTJIa YHCIIO
YacTUll, WCMAPAIONIUXCS C MOBEPXHOCTH JKUJIKOCTH 33 €IWHUIY BPEMEHH, PAaBHO
YUCITy YaCTUL, MEPEXOASIINX B )KUIKOCTh U3 Ta30BOM CPEBI.

[lap, HaxomsAmuMiCA B PAaBHOBECUHM C KUIKOCTBIO, HA3bIBAIOT HACBIIICHHBIM.
JlaBnenue Takoro mapa p° Ha3BIBAIOT JABICHHEM HIIM YIPYrOCTHEO HACHILEHHOTO
rapa 4McToro pacrsopuresd. [Ipm naHHOM TemmepaType HaBICHHE HACBILIEHHOIO
rapa 4YWUCTOTO  pPACTBOPUTENS —  BEIMYMHA  IIOCTOSSHHAs U SIBISETCSA
TEPMOJIUHAMUAYECKON XapaKTEPUCTUKONU PACTBOPUTEIIS.

IIpp mnOBBIIEHMM TEMIEPATYpbl JaBJICHUE HACBILIEHHOTO I1apa Haj
pacTBOpPHUTEIEM BO3pacTaeT B COOTBETCTBMM ¢ npuHuunom Jle Illarense, Tak kak

pacTBopeHue — npouecc sugorepmudeckuii (AHyen > 0).



JlaBneHUe HACBIIIEHHOTO Tapa HaJl PacTBOPUTEIEM HEJIETY4Yero BEIIECTBa
JIOJDKHO CTaTh MEHBIIIE, YEM HaJl YUCTHIM PACTBOPUTENIEM: YeM KOHIIEHTPUPOBAHHEE
pacTBOp, TEM HIDKE JaBJCHUE TMapa pacTBOPUTENsl HaJ pacTtBopoMm. Paynb
chopMyIUpOBall 3aKOH:

JlaBjieHMe mapa pacTBOpa, COAep:Kallero Hejeryuyee BelleCTBO, MPSIMO
NPONOPIHOHAIBHO MOJISIPHOM /10J1€ PACTBOPUTEJIS:

p=Kp-x(X,)
rje: p — JaBJICHHE mapa Haj pacTBopow, [la;

Kp — xoncranra Payns, I1a;

X(X1) — MOJIsIpHAS 10JI1 PACTBOPHUTEIS X1,

n(X,)
n(X,*n(X,)

paBHas rae: N(X1) — KOJTUYECTBO BEIIECTBA PACTBOPUTEIISI, MOJIb;

N(X2) — KOJMYECTBO PACTBOPEHHOT'O BEILIECTBA, MOJIb.
IMpu x(X1) = 1 xodddunueHT nponopuuoHanbHOCTU Kp uuciIeHHO paBeH
JIaBJIEHUIO YKCTOTO Hapa pacTBOpHTENs p° U PaBEHCTBO IIPUHUMAET BHI:
p=p° - x(Xy)
C npyro#t croponel, X(X,)=1-x(X,), rme: x(Xz) — MomspHas m0JA
PacCTBOPEHHOIO BemlecTBa X3 .

U3 sroro cienyet, 4To

0
PP —xX,)|

5 =

rae: p° - JaBleHMe Hapa Haj pacTBoputenem, Ila;
P — IaBJICHUE TIapa PaCTBOPUTEIIS HaJ pacTBOPOM HeE JIETy4ero BelecTna, 11a;

p%-p — abCoMIOTHOE TTIOHMKEHNE JaBIEHHE Mapa Ha pacTBopoM, I1a;

8°-8

60

— OTHOCHUTEJIbHOE MOHWKEHUE AaBJIEHUSA MMapa HaJl pacTBopowm, la;

JlaHHO€ ypaBHEHHE OTpa)kaeT Jpyryr, 0oJiee YacTo NPUMEHIEMYIO

dbopmynupoBKy 3akoHa Payns:



OTtHocuTeJIbHOE NOHMKEHH e AaBJICHUS HACBILIEHHOT 0 napa
PACcTBOpPUTEJIS HAJl PACTBOPOM HeJIeTy4ero 3JIeKTPOJIHUTA PABHO MOJISIPHOI 10J1e
PACTBOPEHHOI0 BellleCcTBA.

JUist  pacTBOPOB DJIEKTPOJIMTOB HEOOXOAMMO YUYUTHIBATH H30TOHUYECKHM

k03 unment Banr-T'oda (i), T.¢.:

0

PP-ixx,)

0

3akon Payns TouyHO coOdrOfaeTcss TONBKO IS HMIEANBHBIX PAacTBOPOB U
npuOIMKEHHO JUIsi  pa30aBIICHHBIX pealibHbIX pacTBOPOB: ueM pa3z0aBiieHHEN
pacTBOp, TEM OOJIbIIE OH MPUOIUKAETCS K UACATBHOMY.

[IpssMbIMH CIEACTBUSIMU TIOHUKEHUS JaBJICHUS Mapa HaJl PaCTBOPOM SIBIISIETCA
U3MEHEHHE TeMIIepaTypbl 3aMep3aHUs U KUTICHUSI PACTBOPOB.

Temmnepatypa KpuCTANIM3ANNH U TeMIIEPaTypa KUINEHUs PacTBOpa

JIro6ast )KUIKOCTh TIPU TEMIIEPAType HIKE KPUTUUECKON MOXKET HaXOIUTHCS B
TPEX pa3HbIX arperaTHbIX COCTOSHUSX: TBEPAOM, XKHMJKOM U MapooOpa3zHoM. Mexay
STUMM COCTOSHUSIMU HAOJIOAAIOTCSl CIOXHBIE (Da30Bble paBHOBECHS, KOTOPBIE
BKJIIOYAIOT B3aWMHbIE OOpaTUMBble TMpEBpallleHus: IUIaBICHWE U 3aMep3aHue,

UCIIapEHUE ¥ KOHICHCAIIHNIO, CYOIMMAIIMIO M KOHACHCAINIO (PUCYHOK 1).

Pucynoxk 1
@da30BO€ paBHOBECHUE
ITap
Cyb6numans Ucnapenue (T kum.)
<4— KonpgeHncauus —»
TTmarnenue
TBepnoe cocrossane Kunakoe cocrossame

<
<

3amepzanue (T 3am.)

[Tonoxenne 3Tux (HazoBbIX PABHOBECHM 3aBUCUT OT TEMIEPATYpPhl U BHEUIHETO

naenenust. Ilepexoasl kunkoctu B Apyrue (pa3oBble COCTOSAHHUS — MapooOpa3Hoe U
3



TBEPJOE — XapaKTepHU3yeTCs COOTBETCTBEHHO TeMIIepaTypaMu KUICHUS U
3aMep3aHusl.

Kunenue npencrasisier coboil (ha3zoBbiil mepexoa, Ipu KOTOPOM MPOUCXOIUT
MpeBpalieHrne XUJIKOCTH B Tap, MpUYEM My3bIPhKH IMapa 00pa3yloTcsi BO BCEM
00beMe KUIKOCTH.

Temnepatypoii KHIIEHHSl KMJAKOCTH Ha3bIBAIOT Ty TEMIIEpaTypy, MOpH
KOTOPOM J1aBJICHUE HACKHIIIIEHHOTO Tapa HaJl paCTBOPOM PABHO BHEIIIHEH.

[Tpu »TOM TEemMIepaType U COOTBETCTBYIOIIEM €l JaBJICHUU HACHIIIIEHHOTO MMapa
YCTaHABIIMBACTCSI paBHOBECHUE MEXIY >KHAKONW M Ta3zoo0pazHoil (dazamMu (CKOPOCTH
UCIIapeHUs paBHA CKOPOCTU OOpPaTHOIo Mpoliecca — KOHAEHCAIMK) U 00e 3TU (a3l
MOTYT CYIIECTBOBaTh B TEUCHHUE JUIMTEIBHOTO BpeMeHW. Eciu KUAKocTh —
WHJIMBUIyaJbHOE BEIICCTBO W BHEIIHEE JIaBJIICHHE HE MEHSETCs, TO KUIICHHE €€ B
OTKPBITOM COCY/I€ MPOUCXOJMUT TMPH TMOCTOSHHON TeMmIepaType 0 TeX Iop, IMOoKa
MOJIHOCThIO HE WUCYe3HeT kuakas ¢aza. Temmeparypa, npu KOTOpPOW JaHHAs
KUJKOCTh KUMUT B ycinoBusix pgabieHus 101,3 klIla, Ha3piBaloT HOPMAJIBLHOM
TeMIEepPaTypoOu KUIMECHHSI.

3amep3anue (3aTBepAeBaHUE) MpEACTaBisieT coOoil (a3oBbIN Tepexoa, Mpu
KOTOPOM MPOUCXOIUT MPEBPAIICHUE JKUIKOCTH B TBEPJAOE BEIMIECTBO, YaCTHUIIBI
KOTOPOTO (KPUCTAILIBI) 00pa3yrOTCsi BO BCEM 00BbEME KUIAKOCTH.

Temneparypoi 3amep3aHust (KPUCTAJVIM3AUN) HA3bIBAIOT TY TEMIIEPATYPY,
OpyU KOTOPOW [1aBIICHUE HACBHIIIEHHOTO Mapa HaJ JKUJKOCTbIO PABHO [aBIICHHIO
HACBIIIIEHHOTO TIapa Ha/l BBIMIAJAIONMMHU U3 HEE€ KPUCTAJUIAMH TBEPI0H (pa3bl.

[Ipu 3TOM TEMIIEpATypE U COOTBETCTBYIOILIEM €1 TaBJICHUHU HACBILIEHHOIO I1apa
YCTAaHABIMBAETCS PABHOBECHE MEXKAY KHUAKOM © TBepAor (aszamMu (CKOPOCTH
KPUCTAJIM3AIMU PaBHA CKOPOCTH TUIABIICHUS) M 00€ 3TH (pa3bl MOTYT CYIIIECTBOBAThH
B TEUCHHUE JUIUTEIBHOTO BpeMeHU. Eciu KUIKOCTh — MHAUBUIYAIBHOE BEIIECTBO U
BHEIIIHEE JIaBJICHUE OCTAETCsl MOCTOSIHHBIM, TO MPU €€ OXJaXICHUU TemIepaTypa
OyZeT ocTaBaThCs MOCTOSTHHOW, COOTBETCTBYIOIICH TeMIepaType 3aMep3aHus, 10 TeX
op, MoKa He MPOU30MAET MOJIHOE 3aTBEPAEBAHHUE.

N3yuas 3amMep3aHne U KUIIEHWE pACTBOPOB, Payib ycTaHOBUI:



NOBBILICHHE TEeMIEPAaTypbl KHIECHUA Al U INOHHKEHHE TeMIepaTryphbl

3amep3aHusi AT,  pa30daBjeHHBIX PACTBOPOB  HEIJIEKTPOIMTOB  IPAMO

NMPONOPUUOHAJIBHO MOJISLIILHOM KOHLIEHTPAallMU PacTBopa:

»T =E-b(X)]

»T. =K -b(X)),

MOJIb _
b(X) — MosIsUTbHAS KOHIIEHTPAIUA, ;

KT

rac:

E u K — 50yminockonuyeckas 1 KpHOCKOIMYECKask KOHCTaHTHL, KT - K - monp ™.

®dusnyeckuid cMmbica KoHCTaHT E m K CcTaHOBUTBCSA SCEH, €CIIM TNPUHATH
b(X) = 1 mons/kr. Torna E = ATy, a K = AT,. unaue roBops, 30yJIIHOCKOITHYECKAs
KOHCTaHTa YMCJICHHO PaBHA MOBBINICHUIO TEMIIEPATyphl KHUIICHUS OJHOMOJISIBHOTO
pacTBOpa, a KOHCTAaHTa KPHUOCKOIHMYECKass — MOHMKCHHUIO TEMIIEPaTyphbl 3aMep3aHHsI
OJTHOMOJISLITEHOTO PacTBOpA.

D0yNIUOCKOTTMYECKHE U KPUOCKOTTMYECKHWE KOHCTAHTHI 3aBUCAT TOJBKO OT
OPUPOJBI PACTBOPUTENS, M HE 3aBUCAT OT MPHUPOJBI PACTBOPEHHOTO BEIIECTBA
(uaeanbHbBIC pacTBOPHI) (Tabmuma 1.1).

Tabmuma 1.1
D0ynIuocKonMYeckasi U KpUOCKOIMMYecKasi KOHCTAHTHI,

TEMIIEPATypPbl KUIIEHUS U 3aMEP3aHUs 111 HEKOTOPBIX PACTBOPUTEIIEN

PacTBOpuUTENH E t, °C K t, °C
1. Aannna CgHsNH: 3,22 184,4 5,87 -5,96
2. Anieton CH3COCH;3 1,48 56,6 2,4 -94,6
3. benzon CgHs 2,57 | 80,100 | 5,12 5,533
4. Boga H.O 0,516 | 100,00 | 1,85 0,01
5. Otunossiii ciupt C2HsOH 1,23 78,39 - -114,15

Ecnu pacTBOPCHUC BCHICCTBA B HCKOTOPOM pPACTBOPUTCIIC CBA3aHO C
I[HCCOHI/IaHI/Ieﬁ 501041 accounauneﬁ MOJICKYJ 3TOro B€eCTBa, TO 36}’J’IJ’II/IOCKOHI/I‘—IGCKaH
N KPHOCKOIIMYCCKAsA KOHCTAHTEI,

TEeMIEpPaTypbl KHMNEHUS W 3aMep3aHus s

HEKOTOPBIX pacTBopuTeied B GOpMyINbl sl pacuera MOBBIIICHUS TEMIIEPATYpPhI



KUIIEHUSI U TOHW)XEHHMS TOYKM 3aMep3aHHsl JOJKEH OBITh BBEIEH B KAauecTBE
COMHOXUTEJSI H30TOHNYecKuid ko3 dunuent Bant-I'ododa, i:

AT, =i -E - b(X)

AT =i - K- b(X)

N3mepeHue TemriepaTyp KUIIEHUS W 3aMEp3aHMsl PACTBOPOB JICKHT B OCHOBE
30YIMOCKOTTMYECKOTO M KPUOCKOTTUIECKOTO METO/IOB ONpPEACIICHUs MOJISPHBIX Macc
BeIeCTB (30YTMOMETPUU U KPUOMETPHUN ).

MoutsipHbIe Macchl (KI/MOJIb) PaCTBOPEHHBIX BEIIECTB-HEAICKTPOIUTOB MOTYT
OBITH PACCUUTAHBI TIO CIACAYIOMHUM (POpMYIIam:

E ) m . u — K ) mpB ;
AT3 -m s
Mp.5. — Macca pacCTBOPEHHOTO BEIIECTBA, T;

Mp-1z — MAcca pacTBOPUTEIS, T;

AT3 — ITIOHMKXCHHUC TCMIICPATYPbI 3aMCp3aHUA U ATK— ITIOBBIIICHUC

TeMIIepaTyphl KUIEHUs (OnpeIenEHHbIe YIKCIIEPUMEHTANBHO), K;

E u K — 56ynioMeTprdeckas 1 KpHOCKOIMYECKas KOHCTAHTI, KT - K - Monp™;

MeToapl 30yTHOCKOIIMN U KPUOMETPHH IIIUPOKO HCIONIB3YIOTCS MPHU (HU3HKO-
XUMHYECKOM M3YyUYE€HUU OMOJIOTHUYECKUX 0OBEKTOB.

OcMoc 1 0OCMOTHYECKOE TaBJICHHE

OcM0CcOM HA3BIBAIOT TMPEUMYIIECTBEHHO OJHOCTOPOHHEE MPOHUKHOBEHUE
MOJIEKYZT pacTtBoputens (nud@ys3uio) depe3 MOIYNPOHHUIIAEMYI0 MEMOpaHy H3
pacTBOpPUTENS B PACTBOP WJIM M3 PAacTBOpAa C MEHBIIEH KOHIICHTpAIMEH B PACTBOP C
OOJBIIIeH KOHIICHTPAILIUECH.

B pesynbTaTe ocMoca 00beM pacTBOpa B HIJIMHIPE YBEIUIUBACTCS, U YPOBEHD
’KHUJIKOCTH TIOCTENEHHO MoBbImaeTcs. [Ipu aToM cozmaeTcst mpensTCTBYIOIIEE OCMOCY
JOTOIHUTEIBHOE THIPOCTATHYECKOE AaBieHHE Pryyp CTOIO0A *KMAKOCTH BBICOTOH .
[Ipu HEKoTOpOH BBICOTE Nmax. THUAPOCTATUYECKOE JABJICHHE JOCTUTAET TaKOTO

3HAYCHUA, IIpHU KOTOPOM OCMOC IIPCKpATUTCA, T.C. HACTYIIUT OCMOTHYCCKOC

paBHOBECHE.



JIOTIOMHUTENBHOE THAPOCTATHYECKOE JaBJIEHHWE CTOJ0A >KHIKOCTH MOXHO

paccuuTath 1o hopmye:
Py =P-&-h
re: Pryyp — TUAPOCTaTHYECKOE NABICHUE (TOMOIHUTENBHOE), H/M 2,

h — BbIcOTa CTOJ10a KUAKOCTH, M;

P — IVIOTHOCTB KMJKOCTH, KI/M>;

0 — YCKOPEHHUE CHIIBI TSKECTH, paBHOE 9,8 m/c?.

l'uppocrarnueckoe JaBiICHHE CTOJI0A JKUAKOCTH TIPH  OCMOTHYECKOM
OTIpeIeISICT OCMOTHYECKOE JIaBJICHUE PACcTBOPA.

OcMOoTHYEeCKHM  JaBJeHHEM  HA3bIBAIOT  BEJWYMHY, H3MepPseMYIO
MHHUMAJbHBIM THAPABINYECKHM JaBJeHHEM, KOTOpOe HYKHO MPHJIOKHTHh K
PacTBOpPY, YTOOBI 0CMOC MPEKPATHIICS.

Bant-I'opd  npennoxkun  sMmupuyeckoe  ypaBHeHHWE Al pacuéra

OCMOTHYCCKOI'O JaBJICHUA pa36aBJ'I€HHBIX PaCcTBOPOB HEIJICKTPOJIUTOB!

M=c(x)-R-T)|

rae: T — OCMOTHYecKoe AaBieHue, klla;
c(X) — MOJIsIpHAst KOHIIEHTPALIMSI, MOJIB/JT;

klla-om
R — yHuBepcanbHas ra3oBasi IOCTOAHHAsA, paBHas 8,31 o
MOJIb -

T — abcomoTHas Temneparypa, K.
JlaHHOE BBIpaXKE€HUE aHAJIOTUYHO ypaBHeHUIO Kitameiipona — MenaeneeBa s

ujeanbHbIX Ta30B: PV=NRT, ogHaKo 3TH ypaBHEHMsI ONKCHIBAIOT PA3HBIE TIPOIECCHI.

Takum  oOpazom, 3akoH Baut-T'odpda  mokaspiBaeT  3aBUCUMOCTH
OCMOTHYECKOTO JaBJICHUS OT KOHIIEHTPAIIUU U TeMIIEPATYPHI.

JIist  DJEKTPOIUTOB HEOOXOAMMO YUWMTHIBaTh, YTO B JAHHBIX pPacTBOpax
MPOUCXOMIUT INEKTPOIUTHYECKas nuccormarus. Ecimm ydects, uro u3 No Momnekyn
pacTBOpEHHOTO BemecTBa oopasyercss N1 JouepHUX 4acTHil, TO B ypaBHEHHUE 3aKOHA
Bant-T'opda nmns  pacuéra OCMOTHYECKOTO  JaBleHUS TPUIAETCS  BBECTH
JIOTIOJTHUTEIIbHBI COMHOKHUTEIb HA3bIBAEMbI H30TOHUYECKHM KO3 (PULIHEeHTOM
Baur-T'opdpa, xortopeiii paBen I=1+a-(n—1), rme n — YKHCIO HOHOB
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(MOJOXKUTEABHBIX U OTPULATENBHBIX), OOpa3yIOUUXCS MPH AMCCOLMALMHU OJHOTO
MOJIb 3JIEKTPOJIUTA; O — CTENEHb AMCCOLUMAIMU — OTHOUIEHHE YHCIIa OTAEIBbHBIX
yacTHll (HOPMAJIbHBIX MOJEKYJ, MOHOB, aCCOLMUPOBAHHBIX MU OO0J€€ MNPOCTHIX

nouepHux moisiekyn) Ni K oOlieMy 4ucily MOJIEKYJT pacTBOpeHHOTo BemiecTBa No B

o0BEMe pacTBopa: [or = —|.

Takum oOpa3om, mJig pacuera OCMOTHYECKOrO JIaBJEHUS PpPacTBOPOB
AJIEKTPOJUTOB MOIB3YIOTCS CIAEAYIOIIUM YPAaBHECHUEM

Posb ocMoca 1 0CMOTHYECKOI0 JaBJICHUS B OMOJIOTHYECKUX CHCTEMAaX

SBreHMEe oOCMOCa WIpaeT BaXXHYK POJIb BO MHOTMX XUMHUYECKUX H
OMOJIOTMYECKUX CUCTEeMaX. biaromaps ocMOCy peryJupyeTrcs MOCTYIUICHUE BOJBI B
KIETKM W MEXKKIETOYHBIE  CTPYKTYphl.  YTNPYrocTh  KJIETOK  (Typrop),
obOecrnieunBaromasi AIaCTUYHOCTh TKaHEH M COXpaHEHUE omnpenenéHHON (GopMbI
OpraHoB, OOyCIIOBJI€HAa OCMOTHYECKUM JaBlieHHeM. JKHUBOTHBIE W PaCTUTEIIbHBIE
KJIETKA MMEIOT OOOJOYKM WM MOBEPXHOCTHBIM CIION MPOTOILIa3Mbl, 00Jagaroniue
CBOICTBAMHU MOJYNPOHUIIAEMbIX MeMOpaH. [lpu mnomemeHnn 53TUX KIETOK B
PacTBOPHI C PA3IMYHON KOHIICHTpAIlMeH HaOII0aeTCsl OCMOC.

PactBopbl, HMerOmME OJWHAKOBOE OCMOTHYECKOE JABJICHHE, Ha3bIBAKOTCS
H30TOHNYECKHMHU.

Ecnu nBa pactBopa MMEIOT pa3IMuHOE OCMOTHYECKOE JAaBJIEHUE, TO PACTBOP C
OOJBIINM OCMOTHYECKUM JIaBJICHUEM SIBIISICTCS THNEPTOHMYECKUM IO OTHOIICHUIO
KO BTOPOMY, @ BTOPO — THIIOTOHUYECKHUM I10 OTHOILLIEHUIO K IIEPBOMY.

[Ipyn momenieHnn KIETOK B M30TOHUYECKUU PACTBOP KIIETKH COXPAHSIOT CBOU
pa3Mep U HOpMAITbHO (PYHKITMOHUPYIOT (PUCYHOK 4a).

[Ipy noMemieHMH KIETOK B TUNEPTOHUYECKHM pacTBOpP BOJA W3 MEHEE
KOHIICHTPUPOBAHHOTO BHEIIIHETO PACTBOPA MEPEXOUT BHYTPb KIETOK, YTO TPUBOIUT
K WX Ha0yXaHWIO, a 3aTeéM K pa3pbiBy OOOJOYEK U BBHITEKAHHIO KJIETOYHOTO
coaepxkumoro. Takoe pa3pylieHHE KIETOK Ha3bIBalOT JIM3ucoM (pucyHok 40). B

ClIy4dac SpUTPOHHUTOB IOTOT IIPOHCCC HA3BIBAIOT I'CMOJIM30M. KpOBB C KIICTOYHBIM



COJIEP)KUMBIM, BBIXOJSIIMM HApyKy IpU TE€MOJU3€, 32 CBOM LBET Ha3bIBAaeTCA
“71aKOBOM KPOBBIO ™.

[Ipy nmomemieHnH B TUNEPTOHUYECKUN pPacTBOP BOAA M3 KIETOK YXOJIUT B
0oJiee KOHLEHTPUPOBAHHBIA PacTBOP M HAOIIOJAETCS CMOPIIMBAHHE - Ha3bIBACTCS
JIa3MOJIU30M (PUCYHOK 4B).

Pucynox 4

N3MeHnenus, npoucxoasiue ¢ KIETKOM B pacTBOpax ¢ pa3jIndyHOU

KOHIIEHTpaluen
=T, 2 T > T 2 T <T 2
a) 0) B)

OcMoTHyeckoe JaBlieHHEe OUOJOTUYECKUX JKUJIKOCTEH Y Ppa3HBIX >KUBBIX
OpraHM3MOB HEOJMHAKOBO. Tak ocMOTHYECKOE JaBieHuEe KpoBU yenoBeka npu 310K
(37°C) cocraBmsier 780 kIla (7,7 atm.). Takoe e maBinenue co3gaét u 0,9 %-Hbrii
Boxubiii pactBop NaCl (0,15 monb/im), KOTOpBIH, ClIEIOBAaTEIBHO, HW30TOHUYCH C
KpoBbIO ((u3monorunueckuii pactBop). Ognako B KpoBu kpome umonoB Na* m CI
uMeroTcs U Apyrue uoHbl, a takke BMC u dopmennsie snementsl. [loatomy B
MEIUIMHCKUX LEeNsX 00see MpaBUIbHO HCTIOIB30BaTh PACTBOPHI, COJAEPIKAIIUE TE KE
KOMIIOHEHTBI M B TOM K€ KOJIMYECTBE, UTO U BXOJAT B COCTaB KPOBU. JTU PACTBOPHI
MIPUMEHSIIOTCA B KaUe€CTBE KPOBE3aMEHUTEIIEH B XUPYPIrUH.

Auddysus

Jduddysueit B pacTBOpe HaA3BIBACTCS CAMONPOU3BOJIBHBINA HANpPaBJICHHBIN
MpoIleCC MEpPeHOca YacTUIl PACTBOPEHHOI'O BEIIECTBA M PAaCTBOPUTENS, KOTOPBIH
OCYILIECTBIISIETCS] IPU HAJIMYUU TPaJUEHTa KOHIIEHTPAI[MU PACTBOPEHHOT'O BEIIECTBA
U MPUBOJIUT K BHIPABHHUBAHHUIO KOHIIEHTPALMKM 3TOr0 BEIIECTBA MO BCEMY O0BEMY
pacTtBopa.

Iocae BbIPABHUBAHUA KOHLUEHTPaUnu YaCTHIL NMPOUCXOIAUT

BbIPpABHHUBaHUE U CKOpocTeil ux 1ud¢y3un B pa3HbIX HANPABJIEHHUSIX.



KosunyecTBO BemecrBa, mnepeHocMMOro 3a cuyer audpdysum yepes

eIMHUYHYI0 IUIOIIAJAb TOBEPXHOCTH B €IUHHMIY BpeMEHH,
CKOPOCTBIO U Py3un.
A.Duk, uzydas 1u¢pGy3uoHHBIE MPOIECCHI, YCTAHOBHII 3aKOH:
Ckopocts  aupdy3un  Bemecrsa  NPONOPUUOHAIBLHA
NMOBEPXHOCTH, 4Yepe3 KOTOPYI TMEPeHOCUTCS BellecTBO, U

KOHICHTPAIUM 3TOI'0 BElleCcTrBa.

An __[gAC
At AX

rae:  An/At — ckopocth quddy3uu, MoJb/C;

S — momaak MOBEPXHOCTH, M2

AC/AX — TpaIu€HT KOHIIEHTPAIIUH, MOJIB/M?;

D — k02 pUIUEHT NPONOPLUHOHATIEHOCTH, M2/C, Ha3bIBAEMBIii

koddpunuenTom nuddy3un BerecTna.

Ha3bIBaCTCH

IIomaan

rPaUEeHTy

A.DHIITEHH U He3aBUCUMO OT Hero M.CMOJIyXOBCKHMI BBIBEJIH CIICIYIOIIEE

ypaBHeHue 1151 ko3 dunmenta nudpy3uu:

b RT 1
N, 6mnN

rae: R — yHuBepcanbHas razoBas noctossHHas, paBHas 8,31 J[x/(MoasK);

T — abcomoTHas Temneparypa, K;
Na— nocTosHHas ABoraapo, pasHas 6,02-10% 1/mons;
D — koo dunuent qudpdysun, m%/c (tadnuua 1.2);

N — BA3KOCTH cpebl, He/M?,

Tab6auma 1.2

Koadpummentst quddys3un D HexoTopsix BemecTs pu 298K B Boe.
BemecTBo M, r/MOIIb D10°, m%/c
DTaHOoI 46 1,10
I'roko3a 180 0,57
Caxapo3za 342 0,46
I'emornobun 68 000 0,069
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[Ipouecc auddy3un HaXomAT IIMPOKOE MpUMEHEHuEe B MeauluHe. Tak,
HalpuMmep, METOJ JAualnd3a, OCHOBAHHBIH Ha HM30UpPATEIBHON muddy3un
HU3KOMOJIEKYJISIPHBIX ~ BEIECTB 4epe3 MOJYyNpPOHUIAEMyK0 MeMmOpaHy BIOJb
rpaJueHTa KOHUEHTPALMH, UCIIONb3YEeTCs B KIMHUYECKON MpPAaKTHUKE MPHU CO3/1aHUU
anmapaTtoB  “UcKyccTBeHHas mnouka’. Yactuust BMC He nmpoxomAr yepes
noyiynpoHuuaemyro memOpany. [losToMy OuoONOrMYecKue >KHUJIKOCTH, HaIpUMep
mia3My  KpOBH, MOXHO  METOAOM  JIMajdu3a  OYMCTUTh  OT  BPEIHBIX
HU3KOMOJIEKYJISIPHBIX BEUIECTB — “IIJJaKOB” (MOYEBUHBI, MOYEBOM KHCIIOTHI,
OunnpyOuHa, aMuHOB, H30bITKa HMOHOB K W T.A.), HaKalUIMBAIOMIUXCS IPH
Pa3IMYHbIX 3200JICBAHUSIX.

[Ipu ouMcTKEe KpOBb OONBHOTO, OTBEJIEHHAs W3 BEHBI, IIOCTYNaeT B
crenuanbHble KaMephbl C MOJyIpOHUIIaeMbIMU MeMOpaHamu, yepe3 koTopsie HMC
MOTyT TU(PPYHIUPOBATH U YAAIATHCS U3 IJIa3MBbl.

KHCJI0THO-OCHOBHOE PABHOBECHE —  OTHOCHUTENIBHOE  ITOCTOSSHCTBO

COOTHOIIICHUS KHCJIOTa-OCHOBAaHWE BHYTPEHHEH Cpeibl KMBOTO OpraHm3Ma. Taxke
HA3bIBAIOT  KUCJIOMHO-UWENIOUHOe  pPABHOBEcUe,  KUCIOMHO-UWEN0UHOl  balauc,
pasnogecue Kuciom u OcCHo8anuii. SIBISETCS COCTAaBHOH YacThIO TIOMEOoCTasa.
KonndecTBeHHO XapakTepu3yeTcs JHOO0 KOHIICHTPAIIMCH BOJOPOJHBIX HOHOB
(mpoToHOB) B MOJIsAX Ha 1 JI, THOO BOOPOIHBIM IMOKa3atenaeM pH.

Ocnoesuwvle noxazamenu KOP.

- B Hopme pH kpoBu paBHO 7,4. cMmenieHue pH B CTOpOHY yBEJIMYEHUS HA3bIBACTCS
A1Kan1030M, 3 B CTOPOHY YMEHBIICHUS — Auud030m. PaznuyarT pecnupaToOpHbIN U
MEeTa0OINYECKUN alli/I03 U AJIKAJI03.

- HapunansHoe naBaenue CO2 B HopMme cocTaBisieT 40 MM pT.cT. CHUKEHUE 3TOTO
MOKa3aTelisi HaOJI0IaeTCs MPHU IBIXaTeIbHOM aJIKaI03€ U META0OJUYECKOM aIH103e.
IloBbimienne gaBnenuss CO; oTMedaeTcss TpU  ABIXaTEIBHOM  alUJI03€ U
MEeTa00IMYECKOM aJIKaJIo3e.

- [IlesiouHoO# pe3epB KpoBU. D10 KojquuecTBO Mii COy, HaxomsIIerocss B KpoBU, B

pacuere Ha 100 mn ceiBopoTkm kpoBu. Hopma — 55 %. YMeHblieHne pesepBHOU
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IIEJIOYHOCTU CBUIETENIBCTBYET OO0 YMEHBIIEHHUU COJEepKaHUs OWKapOOHATOB B
OpraHu3Me, a yBelndeHue €€ — 00 yBeJIMYEHUH UX.

Bo3mo:xkubie npuunHbl M THILI HapymeHus KOP opranusma. Hapymenue
KHCJIIOTHO-OCHOBHOTO COCTOSIHMSI BO3HMKAET B PE3YJbTAaTE€ HAPYLIEHUS TPAHCIOPTA
CO- B opranusme WM nIpu U3MEHEHUU €ro KOHUEHTPALUU BO BABIXa€MOM BO3AYyXE.

B 3aBucuMocTH OT MEXaHM3Ma pa3BUTHS PACCTPOMCTB KHUCIOTHO-OCHOBHOTO
COCTOSIHUSA BBIJEISIOT JbIXaTENbHBIA U META0OINYECKUN alliI03bl U AJTKATIO3bI.
MeTaGoanyeckuii anua03 XapaKkTepu3yeTcs HapylleHHeM MeTaboju3Ma, KOTOpOoe
IPUBOAUT K HECKOMIIEHCUPOBAHHOMY WJIM YaCTUYHO KOMIIEHCUPOBAHHOMY I1aJICHUIO
pH kposu.

Merabonuyeckuil alu03 HACTYIaeT B CIECTBUE:

a) W30BITOYHOTO BBEJEHUS WM OOpa30BaHUS CTOMKHX KHUCIOT (TOCTYIUJICHUE
KETOKHUCJIOT MPH TOJ0JaHUU U Anadere,

0) MoBbIIIEHHOE 00pPa30BaHUE MOJIOYHOM KUCIIOTHI MPH IIOKE,

B) 3aj7epkka gocdaToB, cynbhaToB, aHUOHOB OPTraHUYECKUX KHUCIOT B pe3yJbTaTe
CHW)KEHHS BEJTMUMHBI KITyOOUKOBOM (UIIBTpAIMK B TTOYKAX,

r') U30BITOYHON MOTEpU TUAPOKAPOOHAT-MOHA B pe3yjbTaTe MOHOCA, KOJUTA, S3BBI
KHILICYHHUKA.

[Ipomecchl  KOMIIEHCAMM  CBA3aHbl C  HEUTPAIM3ALUMEM HOHOB  BOAOPOAA
TUAPOKApOOHAT-UOHOM U YCHIICHUEM JIETOYHON BEHTHIISIIINH.

MeTaGonyecKkuii aJIKaa03 XapakTEPU3yeTCsl HAPYIICHUEM MeTa0on3Ma, KOTOpOoe
IIPUBOJUT K HECKOMIICHCHUPYEMOMY WJIM YAaCTUYHO KOMIICHCUPYEMOMY YBEIMYECHUIO
pH kposnu.

Merabonudeckuil anKano3 HaCTyIaeT BCIECTBUE:

a) MOTEepU BOAOPOAHBIX MOHOB (BBICOKAsI KUIIEYHAS HEMPOXOAUMOCTb, HEYKPOTHUMAs
pBOTa U 1p.);

0) yBelIWYEHHWE KOHIICHTpAIlUM THApPOKapOoHaTta (TOTeps BOABL, W30BITOYHOE
BBEJICHHE T'HIPOKapOOHAT-MOHOB MPU META0OJUYECKOM alM03€, BBEJICHHUE COJIeH
OpraHUYECKUX KUCIOT — MOJIOYHOM, YKCYCHOW, JTUMOHHOM, METa0OIU3UPYIOIMIHNX C

MOTJIONIEHUEM MOHOB BOJIOpPOA U Jp.),
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B) M30BITOK BBIBEJACHUS HMOHOB  Kajgusl TMpU  [OBBIIIEHHOW  CEKpeuuu
MHHEPATOKOPTUKOUIOB

Komnencanun »3TOro sBIEHUS JOCTUTAIOT CHIDKEHHS JIETOYHOM BEHTUIISILIAU
(3agepxka CO2), ynaneHueM ruipokapOoHaT-uoHA TOYKAMH.

JbIXaTeJbHBIM ANUA03 — OTO HECKOMIIEHCUPOBAaHHOE WJIM  YaCTUYHO
KOMIIEHCUPOBAHHOE CHIWKEeHME pH B pe3ynbTaTe TMNOBEHTUIISALAN U3-34!

a) 3a0oneBaHUsA JETKUX WIM [JbIXaTeIbHbIX MyTed (MHEBMOHMS, OTEK JIETKHX,
UHOpPOJHbIE Tella B BEPXHUX JbIXaTEIbHBIX MNYTAX U T.A.); O) MOBpEXKACHUSI
(3a0onieBaHUs) NBIXaTENIbHOM MYCKYJATypbl B) YTHETEHUHM IbIXaTEIbHOTO IIEHTpA
JIEKapCTBEHHBIMU CPEJICTBAMM UJIM HAPKOTUKAMU — ONMaTamMu, 0apOUTypaTamu M T.I1.
JbIXaTeJbHBIM  AJKAaJM03 — O3TO HECKOMIIEHCHPOBAaHHOE WJIM  YacTUYHO
KOMIICHCUPOBaHHOE TOBbIIEHWE pH B pe3ynprare TUNEPBEHTUISUMUA H3-3a
JUXOpPaJOYHOrO  COCTOSIHMS ~ WM uctepud.  IIpomeccel  KoMIeHcauuu
OCYHIECTBIISIIOTCS ~ OyQepHBIMH  CHCTEMaMH,  TOBBIIICHHBIM  BBIBEJCHUEM
TUAPOKapOOHAT-MOHA TTOYKAMH.

Bydepnsbie pacTtBopbl - 3TO pacTtBOopbl, pH KOTOpBIX NpakTHYECKH HE
MEHSIETCS TIPU Pa3BElIEHUH, a TaK)Ke MpU 100aBICHUN HEOOIBIINX KOJIUYECTB KUCIOT
Wi 1enodyeii. B mabopaTtopHOil IpakTHKE OYEeHb YacTO MPUXOAHUTCS paboTaTh ¢
pacTBOpaMu, KOTOpbIE JOJDKHBI UMETh ompeaeneHHyto Bennuuny pH. [ns storo u
roToBsT Oy(epHBIe PACTBOPHI.

[Tpu nobGaBiieHnn K BoAe HEOONBIINX KOJUYECTB KUCIOTHI WIIW IIEIOYHU MPOUCXOIUT
M3MEHEHHE KOHLEHTpAalMM MOHOB BOJAOpPOJA W, ciaeposaTenbHO, pH pactBopa. Eciu
ATH e KOJIMYECTBA KUCIOTHI WM LIEJI0YH MpUOaBUTh HE K BOJIE, @ K CMECH BOJIHBIX
pPacTBOPOB CI1a00M KUCIIOTHI M €€ COJIM WIIM C1ad0ro OCHOBaHUs M ero conu, To [H'],
a cien0BaTeNbHO, U pH pacTBOpa nmpakTMYECKH HE U3MEHUTCS.

CBOWCTBO 3THX pacTBOPOB COXPAHATh HEM3MEHHOW KOHUEHTPALMIO HOHOB BOJOPOJA
npu paz0aBiieHNH, TO00ABICHUU K HUM HEOOJBIINX KOTHMYECTB CUIBHBIX KHCIOT WA
esI04ei, Ha3piBaeTcs Oy(hepHBIM IEHCTBUEM.

By(epHbie pacTBOpBI HAXOATCS B BOJaX MUPOBOI0 OK€aHa, IOYBEHHBIX pacTBOpax U

KUBBIX Opranu3Max. OHU BBINOJHSIOT (YHKIMU PEryJISTOPOB, MOJJECPHKUBAIOIIUX
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aKTUBHYIO PEaKIHIO CpEeAbl TpPU ONPEACIIEHHOM 3HAuY€HUH, HEOOXOIUMOM IS
YCTICLITHOTO MPOTEKAHMSI peakinii OOMeHa BEIeCTB.
JleiictBue OydepHBIX pacTBOPOB OCHOBAaHO Ha TOM, YTO OTHAEIbHBIC KOMIIOHEHTHI
OydepubIx cMmecelt cBs3piBatoT MOHBI H' miaum OH™ BBOAMMBIX B HMX KHCJIOT HIIH
OCHOBaHUM, 00pa3ys MpH ITOM CJIa0bIN AIEKTPOJIUT.
[Ipu noGaBinenun k OydepHBIM pacTBOpaM HEOONBIIUX KOJUYECTB KHUCIOTHI WU
menoud W mpu pazdasneHuu ux pH mpaktudecku He u3Mensercsa. OgHAKO A3TO
CHpaBe/UIMBO TOJIBKO TpW M00aBIEHUM KHUCIOT M INEJOYel B ONpEeIeIeHHBIX
npeenax; eclii uX MpuOaBUTh MHOTO, TO OydepHble CBOHCTBA HMCYE3al0OT, TaK Kak
Oyner npeBbilieHa OydepHas eMKOCTh pacTBOpa.
Taxum 00pa3oM, MOKHO CJIEIaTh BBIBOIBI:
* OydepHbIil pacTBOp 001a1aeT onpeieIeHHON OypepHO eMKOCThIO;
* MaKCUMaTbHYIO0 OY(PEpHYI0 EMKOCTh UMEIOT PACTBOPHI, KOTOPBIE COIEPIKAT PaBHBIC
KOHIICHTpAINH cIab0i KUCIIOTHI U €€ COJIH WM c1ab0ro OCHOBAHUS M €T0 COJIH;
* OydepHas €MKOCTh TeM OoJbllle, Ye€M BBIII€ KOHIEHTpAIUs KOMIIOHEHTOB
OydepHoii cmecu.

Knaccupukanus 6ygepHbIX pacTBOPOB
Pa3znuuaior ecrecTBeHHbIE W MCKYCCTBEHHBIE Oy(depHbie pacTBophl. EcTecTBEeHHBIM
OydepHBIM pacTBOpOM SBISETCS KpPOBb, cojepKalias THAPOKapOOHATHYIO,
dbochaTtHyro, OETKOBYIO, TEMOTJIOOMHOBYIO M KHCJIOTHYIO Oy(epHbIE CHCTEMBI.
HckyccTBeHHBIM Oy epHBIM PacCTBOPOM MOXKET OBITh alleTaTHBIA Oydep, cocTosmmit
u3 CH3COOH.

bydepubsie pacTBOpel MOryT HMMETh KHCIyIO0 peakuuio cpenbl (pH < 7) wnm

menounyto (pH > 7).
I. Cnabasn kucnora u ee aHuoH HA/A~
Haspauue Corran [NporonuTnyeckoe 3oHa (iyd)epuoro
paBHOBECHE JNEUCTBHA
CH,COOH CH,COOH = s
AETADIA CH,COONa CH,COO" + H* =t af

H,CO; = HCO; +
H+

H,PO,- = HPO -

®ociarnas NaH,PO, wNa,HPO, = ¢ L T

I'emornoGuHoOBast HHb u KHb HHb = Hb~ + H* pH=72-9.2

HHbO, = HbO,"
Oxkcuremornobunosass  HHbO, u KHbO, T £ pH=6,0-8,0

Il. Cnaboe ocHOBaHMe u ero KatTuoH B/BH*
AMMOHUITHAsA NH;-H,0 u NH,CI NH, + H* = NH* pH=82-10,2

I'mapokapboHaTHas H,CO; u NaHCO, pH=54-74

pH=62-82
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Mexann3M JaeidcTBus 0y(epHbIX PACTBOPOB
Pa3bepemcs, Ha uYeM OCHOBaHBI CBOWCTBAa Oy(epHBIX pacTBOPOB, Ha MPUMEPE
Oy(depHOIi cMecu YKCYCHOM KHUCJIOTHI U alleTata HaTpusl.
1) PazbaBnenue Boaoi
YkcycHass KuciaoTa -- KHCJIOTa ciabas, KpoMe TOro, €€ JHUCCOLMAIUsl eIlle
yMeHbIllaeTcsl Ojarojaps MPUCYTCTBUIO alleTaTa HaTpus (BIUSHUE OJHOMMEHHOIO
noHa). OydepHbIi pacTBOP THAPOKCHU TeTpabopaT
[Ipeanonoxkum, 4TO0 paccMaTpuBaeMblii pacTBOp paszbamistoT Bojoi B 10 umu B 20
pa3. Kazanoch Obl, BCIIEICTBHE CHUJILHOTO YMEHBIICHHUS KOHIIEHTPAIUU YKCYCHOM
KUCIIOTHI KOHIIEHTpAIsi HOHOB H' T0/KHA YMEHBITUTHCS, HO ATOI0 HE IMPOMCXOIHT,
MOTOMY 4YTO C pa30aBlIe€HUEM YBEIWYUBACTCS CTENEHb JIUCCOIMALUM YKCYCHOM
KHUCJIOThI, TaK KaK YMEHBIIAETCS KOHIICHTpAIlMs arleTaTa HaTpHs, IOJaBIISIOIIETO
JIMCCOLIMALUI0  YKCYCHOM  KHMCJIOTBI 3TOro pactBopa. CrenoBaTenbHO, IIpHU
paszbarnenuu Bogou pH npakTuyecku HE U3MEHUTCHI.
2) IlpubaBneHue CUILHON KHCIOTHI
[Ipu nob6asnenun k OydepHO cMecH HEOOJBIIOTO KOJIMYECTBA CUIBHON KHCIOTHI,
HaIlpUMep, COJISTHOM, NPOUCXOIUT PEAKIUSA:
CH3COONa + HCI1 = NaCl + CH3COOH.
Housl H*, mocrymaromue B pacTBOp, OyAyT CBS3BIBATHCS B MOJCKYJBI YKCYCHOM
KHACTIOTHI C MaJIOM CTEMEHbI0 AUcCconHau. TakuM o0pa3oMm, KOHIEHTpAIUs UOHOB
H+ noutu He yBenuuutcs u pH pacTBopa nmpakTU4eCKU HE U3MEHUTCS
Ecnu takoe e KOJMYECTBO KHUCIOTHI MPUOABUTH B YHCTYIO BOMY, Bce MOHBI HY
OCTaHyTCSI B pacTBOpE, KOHUEHTPALUSI HOHOB BOJOPOJIa YBEJIUYHUTCS BO MHOTO pa3 U
pH pactBopa 3ameTHO wu3MeHHUTCS. A BOAOpPOA, Kak wu3BecTHO - CaMblid
pacupOCTPaHEHHBIN XUMUYECKHUHN AJIEMEHT.
3) [IpubaBiieHre HEOOIBIIOTO KOJIWYSCTBA IICIIOYN
[IpubGaBnennass B OypepHYIO CMECh IIENOYh BCTYMA€T B PEAKIUI0O C YKCYCHOUH
KHUCJIOTOM:

CH3COOH + NaOH = CH3COONa + H;0.
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Houst OH cBsa3biBatoTcss MOHaMu H' yKCYCHO# KHCIOTBI B HEIUCCOIMMPOBAHHBIC
MOJIEKYJIbI  BOAbl. OJHaKo yObUIb 3THX HOHOB IMOMNOJHAETCA B peE3yJbTare
JUCCOIMAlIMM MOJIEKYJ YKCYCHOM KucIOThl. Takum oGpaszom, pH pacTBopa mocie
MpUOABJICHUS 1IEJI0YN TPAKTUYECKN HE UBMEHUTCS.
Ecnu xe npubaBuTh 11€5104b B YUCTYIO BOAy, Bce noHBI OH™ octanyTcst B pactBope.
Konmentpamuss woHoB OH™  pe3ko Bo3pacter, KOHIEHTpauuss uoHoB HY
COOTBETCTBEHHO YMEHbIINTCS U pH pacTBOpa N3MEHUTCS 3aMETHO.
AHanoruyHele SBJACHUS HaOMIOAAIOTCA MpU J100aBICHUM HEOONBIIMX KOJIUYECTB
KUCJIOT U 1ienioveit Kk ApyruM OydepHbIM CMeCsM.
CymecTByeT aBa cnnocoda npuroroBjeHus 0ydepHbIX pacCTBOPOB:
1) myTreM cMmenieHus: BOOHBIX paCTBOPOB COMPSKEHHBIX KUCIOTHI 1 OCHOBAHUSI.
2) myTeM YacTUYHOM HeWTpanu3alnuu ciaabod KUCIOTHI — HIENOYBI0 WM C€Iaboro
OCHOBAaHUS — CUJIbHOM KHCIIOTOM.
Bropoii cnocob6 mMPOKO HCMONB3yeTCs B JaOOpPAaTOPHOM MpaKkTUKE MpH
OpUroTOBIEHNN OydepHbIX cMecel ¢ wucnoias3oBaHueM pH — wmeTpa, korna
HEUTpaJIM3allMl0 BEAyT [0 3aJaHHOro 3HadueHus pH, BeauyuHy KOTOpOTroO
KOHTPOJIUPYIOT 110 IPUOOPY.

PH O0ydepHbIX pacTBOpOB
Jlns 6ydepnoii cuctemsl 1 tuma HA/A™ xonnentpanuio nonos H' B pacTBope serko

BBIYHMCIIMTD, UCXOJ U3 KOHCTAHTHI JUCCOIIMAIIMM CJIA00H KHCIIOTHI (IJIs1 MPOCTOTHI

W3JI0KEHHUS BMECTO aKTHBHOCTEH MOHOB B BBIPAKCHUU IJIA Kﬂ 6y,Z[CM HCIIOJIB30BaTh

UX KOHLEHTPALIHH):

HA 2 A + H;
H ] f47]
ki =L
a =g
OTCrOJ4a.

(7] = KatEay 28

47
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B mpucyTcTBUM BTOPOT0o KOMIOHEHTa O0y(hepHOTO pacTBOpa — CHIIBHOTO JIEKTPOJIUTA
— paBHOBeCHE aucconuanuu ciaboit kucnotel HA, cornacHo nmpunanumy Jle [latensbe,
cMerneHo  BimeBo.  IlodTomMy ~ MOXHO ~ cuMTaTh,  YTO  KOHIIGHTpAIUsI
HEJIMCCOIIMMPOBAHHBIX MOJIEKYT HA mpakTHYecKH paBHa KOHIIEHTPAIIMH KHUCJIOTHI B
O0ydepHOM pacTBOpE, a KOHIIEHTpAIUs HOHOB A” paBHA KOHIIEHTPAIlUU COJIH.

B TaxoMm cirydyae MOXHO 3aIMCaTh:

Cixicromet)
Cleoau (3)

[H™ ] = K fricaomst) -

rae C(kucnomut) u C(conu) — MONSIPHBIE KOHIIEGHTPAIIUHU KUCTIOTHI U COJIU.
Ecnn paBenctBo (3) mponorapudmupoBaTh (B3SThb OTPUILATEIbHBIA JIECATUYHBIN
norapudM JEBOI U MpaBoOi YacTeil ypaBHEHHUS ), TO MOTYUUM:

Clecoait)
Clxucaomit}

pH=pK,;+lg

Tak, pH docharaoii OydepHoit cuctemsr coctaBa NaH,POi/Na;HPOs moxkHO
paccuuTaTh 10 ypaBHEHUIO:

CtNaHPO, )
CNaH PO, )

pH = pK (H-PO, j+lg

e PRl H; PO, )

MOoKa3aTeIb KOHCTAHTBI JUCconHaIuu GochOpPHON KUCIOTHI
10 BTOPOU CTYIICHHU.

B ciyuasx, korga Tpebyercs monyunuTh OyQepHbIi pacTBOp C 3a/laH-HbIM 3HAYCHHEM
pH, ucnonw3yroT ypaBHeHuE:

Cpteoau) - Vyfcoau)
Colxriciomust - Vg {kticiocmoij )

oot PK, e

H=pK,+ig— =
£ Pha grz{xu&wmw

rae uHjaekcoM «0» 0003HAYEHbI XapaKTEPUCTHKU MCXOJHBIX PACTBOPOB KHUCIOTHI U
COJIM, CMEIITMBAHUEM KOTOPHIX MOJYyYarOT TpeOyemMyro OypepHyIO CMeCh.
Jlns O6ydepnoii cucrems II Tuma B/BH', HanpuMep aMMOHHMIHOW, THAPOKCHIHBINA H

BOI{OpOI[HBIﬁ IMOKa3aTCJIM BBIYUCIIAIOT 110 YPABHCHUAM
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Creoau)

OH = pKy +1
s PRy gC{{}EH{}EﬂHHR)

(6)

Cieoan)
ClocHoear ) (6¢)

pH =14—-pOH =14—-pK; -1z

rre ¥ Kp_ MOKa3aTeb KOHCTAHThI IUCCOLUALIUU OCHOBAHMS.
B o6mem Bune ypaBHeHue nasi pacyetra pH OydepHbIX cHCTEM BBITISIUT
CJIEYIOLIUM 00pa3oM:

ClCONDANCEH HOZ0 OCHOBANRLIA)

H =pK,+1 -
bid =Phg = Ig Ctrucaonist)

(7)

U Ha3biBaeTcs ypaBHeHHeM I'ennepcona-I"accenbbaxa.

[TokazaTenb KOHCTaHTHI JUCCOLMALMU CIA00r0 3JEKTPOJIUTA ONpeAesseT 00JacTh
OydpepHoro aeWcTBus pacTBOpa, T.€. TOT MHTEpPBaJ 3HAYCHUH BOJOPOJHOIO
HoKa3aTess, B KOTOPOM COXpaHstoTca OydepHble cBoiicTBa cuctemsbl. Ilockoiabky
OydepHoe nelicTBUE MPOJI0JKAETCs, ToKa He u3pacxogoBaHo 90% kKoMIoHeHTa (T.e.

€ro KOHIIEHTpAllMsl HE YMEHBIIHM-JIach Ha TMOPANOK), TO 00JacTh (30HA) OydepHOTO

IEWCTBUS OTJIMYAETCS OT Phapai eUHUILY:

pH=pK;+1 (ona ovgpeprovix cucment] munal.
PH =14—(pK; 1) {(001bvghepnorx cucment II munaj .

AMDOINTH MOTYT UMETh HECKOJBKO 30H OydepHOro MeHCTBUS, KaKaas U3 KOTOPBIX

K

OTBCHACT COOTBCTCTB}HOHICI?I KOHCTaHTC g .

pH=pK, %!

Takum o0pa3oMm, MaKCUMaJbHO JOMYCTUMOE COOTHOUIEHHWE KOMIIOHEHTOB pacTBOpa,
IIPU KOTOPOM OH TIposBIILeT OydepHoe nercteue, cocrasmser 10:1.

bygepnas eMKoCcTH
[TpubaBnsiTh KUCIOTY WIM TWIEJNOYb, CYIIECTBEHHO He MeHsss pH OydepHoro
pacTBOpa, MOXKHO JIMIIb B OTHOCHUTEIBHO HEOOJBIINX KOJIMYECTBAX, TaK Kak

criocoOHOCTh Oy(hepHBIX paCTBOPOB COXPAHATH MOCTOAHCTBO pH orpanuyeHa.
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Benuuuna, XapaKTepu3yrolas CIIOCOOHOCTH O0ydepHoro pacTBopa
MPOTHUBOJCHCTBOBATh CMEIICHUIO PEaKIMH CpeAbl NpH J00ABICHUM KHCIOT H

niesnoveii, HaspiBaeTcs 0OydepHoil emkocThi0 (B). Paznuuaror OydepHyl0 €MKOCTb

0 KUCIOTE ( BK) 1 TI0 IIET0YH ( B ).

bygepnasn emxocmo (B) usmepsemcs koaruwecmeom KUCIOMbL ULU Wjeaoyu (MOab Uil
MMOJIb IK8UBAIEHMA), 00basieHue Komopozo K 1 1 6ygeproco pacmeopa uzmernsem
pH na eounuyy.

Ha mpaktuke OydepHy0O €MKOCTh ONpEeisIoT TUTpoBaHWeM. JIist 3TOro
omnpeneNieHHbld 00beM Oy(depHOro pacTBOpa THUTPYIOT CHIBHOM KHUCIOTOM WU
IIEJIOYbI0 W3BECTHOW KOHIICGHTPAIMU JO0 JOCTMIKCHHS TOYKH SKBHUBAJICHTHOCTH.
TurpoBaHue NTPOBOASAT B MPHUCYTCTBHHM KHCIOTHO-OCHOBHBIX HWHIMKATOPOB, TpHU
NPAaBWIIBHOM BBIOOPE KOTOPBIX (DMKCUPYIOT COCTOSIHHE, KOT1a KOMIIOHCHT OydepHOoi

CUCTCMBbI IIPOPCAarupyecT MOJIHOCTBIO. Ilo IMMOJYYCHHBIM pE3yjabTaTaM pPAaCCUHHUTBIBAIOT

Benu4uuHy O0ydepHoit emkocTH ( By B ):

C{éﬁ-mw}-?{;{ - mst)

B - - ((8)
X \pH - pH,| ViGydepas

i . .
Cf Zwgeaj - Viuea

B = :
YW |pH - pH,| Vicydepeay

! i

rae C( £ x-mot), C( £ wen) - MOJSIPHbIE KOHIEHTPAIIMU SKBUBAJICHTa KUCIOTHI U

IeI0YH (MOJIB/M);
V(k-muot ), V(wen) - 00beMbl T0OABICHHBIX PACTBOPOB KUCIOTHI WIIH IIENOYH (JT; MII);
Vibygepa) - 06beM OydepHOTo pacTBopa (JI; MIT);
PHo u pH - 3nauenust pH OydepHoro pactopa A0 U MOCIE€ TUTPOBAHUS KUCIOTOU
WM 1enoubto (u3Menenue pH 6epercst mo abCOMOTHON BEIMUHHE).
BbydepHyro eMKOCTh BRIpaKAIOT B [MOJIB/J| HJIK B [MMOJIB/J].
IpuHIUNIBI KOJIOPUMETPHYECKOro onpenenenus pH
Bydepnbiii MeTon 3akimrouaercss B CIACAYIOIIEM: IMPUTOTOBIAIOT Psifi CTaHAAPTHBIX

Oy epHBIX PaCTBOPOB C MOCTEIIEHHO BO3pacTalOIIMMU 3HaYeHUs MU pH 1 100aBiIsSIOT
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K K@KJIOMYy M3 HMX HECKOJIBKO Kalejab COOTBETCTBYIOLIErO0 MHAMKaTOpa. Mcnonb3ys
HECKOJIBKO WHIMKATOPOB C PA3JIUYHBIMM TOYKAMH IEPEX0Ja OKPACKH, IOIYYaroT
LBETHYIO IIKajJy CTaHAAPTHBIX pPACTBOPOB. 3aT€M TAKOE JKE€ YHCIO Kallellb
MHIUKATOpa TOOABISIOT K HCCIEAYEMOMY pPacTBOPY M CpPaBHHUBAIOT, HalmpHUMEp B
KOMIIApaToOpe, €ro OKPacKy C OKPACKOM CTaHAApTHBIX pacTBOpoB. CoBnaacHUE
OKpacKH pacTBOPOB CBHUJIETEIILCTBYET O COBNaneHuU U pH uccinenyemoro pactBopa C
pH crannmapra.

[lockonbky OydepHas mkaza OObIYHO MPUTOTOBISETCS C HECKOJIBKUMM HWHIUKATO-
pamu (Hanpumep, B quana3zone pH ot 4,2 no 8,4 OepyT Tpu UHAUKATOPA: METUIIOBBIN
KpacHBI, OPOMTUMOJIOBBIM CHHUN U (EHOJIOBBIM KpacCHBI), TO AJi1 MPaBUIBHOTO
BbIOOpa WHAMKATOpa cHauyaja rpydo ompexaensior pH wuccriemyemoro pactBopa ¢
MOMOIIBIO TaK Ha3bIBAEMOTO VHUBEPCAIbHO20 UHOUKAMOPA, KOTOPBIN MpencTaBiseT
co0o0l cMech MHIUKATOPOB C 30HAMU NEPEX0/ia, MOCIEA0BATEILHO OXBATHIBAIOIIMMHU
MIUPOKYIO 0051acTh pH OT KUCIBIX 710 IETOYHBIX 3HAUCHHH.

JloOGaBnsis K HCCIEeyeMOMY pPacTBOPY HECKOJBKO Karellb YHUBEPCAIbHOTO WHIIU-
KaTopa, Mo IBETHOW IIKalie MPOU3BOAAT TpyOoe ompesenenue 3Hauenus pH. 3nas
npuMepHbiii pH, BbIOMpalOT TakoW MHAMKATOpP, KOTOPHI MMEET TOYKY Iepexoja B
stoii obmactu pH. OxpacuB ucciaeayeMblil pacTBOpP TUM UHIUKATOPOM, CPAaBHUBAIOT
€ro OKpacKy ¢ OKpackoil OydepHO# IIKalbl CpaBHEHHS, 110 KOTOPOH U ONpPEACISIOT

Oosiee TouHoe 3HaueHue pH.
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