Paznen 6. PACTBOPBI
6.1. PactBopsl. O0mIas xapaKTepucTHKa

Mucnepcubie cucrembl. CUCTEMBI, B KOTOPBIX OIHO WIN He-
CKOJIbKO BEIIECTB B BHIE MEJIKUX YACTHUII pPacIIpelesicHBI B IPYyTroM
BeuiecTBe. [Ipu aTOM pacmpenesnsieMoe BEIIECTBO MPUHSITO Ha3bIBaTh
JaucnepcHoii a3oii (moHsTHe “a3a” 34ech HE CTPOroe), a BEILIECTBO,
B KOTOPOM IIPOMCXOIUT pacrpeneicHie, — JUCIePCHOHHOM Cpemoii.

XapaKTepuCTHUKA pa3MepOB YaCTHUII AUCHEPCHOi (a3bl B muiC-
MEePCHBIX CUCTEMAaX OMpeesieT UX TUCTIEPCHOCTb.

Crenennb aucnepcHocTd. Koauuecmeennas xapakmepucmurxa ouc-
nepcuocmu (pa3apodiaeHHOCTH) BemiecTBa (D), oOpaTHO MpOITOPIIM-
OHaJTbHAs pa3Mmepy yactull (a): D= 1/a. CterieHb IUCTIEPCHOCTH YHC-
JICHHO paBHa YMCJIy YaCTULl, KOTOPbIE MOXKHO TIJIOTHO YJIOXHUTb B PSIIT
(MM B CTOIIKY TIJICHOK) Ha MPOTSDKEHWW OJHOTO CaHTHUMeETpa.

JucriepcHbIe CHCTEMBI MOXXHO KIIACCH(DHUITMPOBATh IO CTCIICHU
MX OUCTIEPCHOCTH M YCTOMYMBOCTH (TAOIL. 5), a TAKKe 10 TUITY arperar-
HOT'O COCTOSTHUSI, TaK KaK M qucriepcHas ¢asa, M AMCIIEPCUOHHAST cpenia
MOTYT GBITh TA3000Pa3HBIMU, XUAKUMHU WA TBEPABIMU (Ta0. 6).

Ta6mmua 5
JlucnepcHble CUCTEMBI MO CTENEeHU AUCIEPCHOCTU U YCTOMYMBOCTHU
JucnepcHble CUCTEMBbI Pa3mepsl yactuil | YcTOWYMBOCTD U
JUCTIEPCHOM TOMOTE€HHOCTb
hazbl, M CHCTEMBbI
I'pyGonucriepcHble 10-5 ... 10-7 Heycroituusbl,
(cycrnieH3uu, B3BeCH) reTepOTreHHBI
TOHKOIUCIIEPCHBIE o1o-7 ... 10-9 JI0BOJILHO
(KOJUTOUIIHBIE PACTBOPHI) YCTOMUMBHI,
MUKPOTETePOTeHHBI
MounekynsipHo- 010-9 ... 10-10 BecbMa ycToluuMBHI,
JIUcTiepcHble (MICTUHHBIE TOMOTEHHBI
pacTBOpHI)

M3 1abm. 5 cnemyeT, 9To WISl 2py600ucnepcHbix cucmem pasmep Ja-
CTHII AMCTIEpCHOM (pa3bl 3HAUMTENIBHBINM, YTO ITO3BOJISIET UM COXPAHSITh
BCe CBOMCTBA (ha3bl, TO3TOMY TaKME CUCTEMbI M PACCMATPUBAIOTCS Kak
reTeporeHHble. B ucmunnbix pacmeopax crerieHpb “npo0iieHrsT” BEIecTBa
COOTBETCTBYET pa3MepaM MOJIEKYN (MOHOB), CJIEJOBATEIbHO, MCYE3aeT
TTOBEPXHOCTh pa3/esia M CUCTeMa CTAHOBUTCSI TOMOT€HHOM (OIHOPOIHOI).
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Ta0anua 6
JlncriepcHble CUCTEMBI 110 arperaTHOMY COCTOSTHUIO

HMucriepcuon- | AucnepcHas [Ipumepst

Hasg cpefa daza
las I'azoBbie cMecu

l'az KuakocTb Tymansl, 06J1aKa> a’po30Ju
TBepmoe Tes10 MbUIb, ABIM
| K] [lena

Kunkoctb Kunkoctb OMyabcuu (MOJIOKO, KpeMbl, Ma3H)
Tsepnoe teno CycnieH3uu, B3BecH (IJIMHA B BOZIE)
l'as Tsepable neHbl (TIEHOILIAT, IIeM3a,

MEHOCTEKII0)

Tsepmooe Kunkoctb Tsepabie amyabcuu (Boma B napadu-

TEJI0 He, XeMUYT, 1I€OJIUTHI)
Tsepmoe teno CIu1aBbl, TBEPAbIE PACTBOPBI

I'pyGommcnepcHbie crucTeMbl. Pa3HOBUIHOCTE OuchepcHbix cucmem,
B KOTOPBIX pa3Mephl YacTull duchepcholl ghazbt cocTaBisiioT 10— 107m.
I'pybomucriepcHbIe CUCTEMbI— HEYCTOMYMBBI, reTeporeHHbl. [Ipume-
POM IPyOOAMCIIEPCHBIX CUCTEM MOIYT CIIYXKUTh CYCIIEH3UU, B3BECH.

Koarynsmusa. I1polecc caumaHust TUCIIEPCHBIX YaCTHII, TIPH-
BOJASIINI K BBIITAJEHUIO UX B OCAIIOK.

Kosuronansie pacTBopbl. Pa3HOBUIHOCTE ducnepcHbvix cucmem,
cofepKallliX YaCTULIBI, CPEIHUI MOMEPEUHNK KOTOPBIX JICXKUT B Ipe-
nenax 107— 10°m. KomonaHble pacTBOPhI 3aHUMAIOT IIPOMEKYTOU-
HOE IOJIOXEHHE MEXIY MCTUHHBIMU PAaCTBOpaMM U rpybomucrepc-
HbIMU crcTeMaMu. [1py onpeesieHHBIX YCIOBUSIX pacIiagaoTcs ¢ 00-
pa3oBaHuEM B3BeCeii.

Komonmanast yactuma. Crictema, cCoCTosIIIas u3 siapa, o0pas3o-
BaHHOI'O aCCOLMMPOBAHHBIMU MOJIEKYIaMu (Hanpumep, nAgl, nSb.S.,
nFe(OH),), BHyTpeHHel ceprl, 06pa3oBaHHON ancopOMpPOBAHHEI-
MM OJHOMMEHHBIMM MOHAMU Ha MOBEPXHOCTH sIpa, IPOTUBOMOHA-
MM, YACTUIHO KOMITECHCHPYIOIIMMU 3apsijl aACOPOMPOBAaHHBIX NOHOB,
U COJIbBATUPOBAHHBIMU MOJIEKYJIaMU pacTBopuTes (puc. 42).

{[ nfAgl ] mAg* (m-x)NO3  yMH,0 }
I I I I
SAPO Ancopbu- IMpotuBononsl  CojbBaTHasI
pOBaHHbIE (ruapatHas)
KaTUOHBI obosiouka

Puc. 42. [1pumMep KOJUTOUTHON YaCTUIIBI
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JInouabHbie KOJTOMIHBIE PacTBOPhL. PacTBOpHI, B KOTOPBIX
KO/10UOHble Yacmulbl aKmueHo 83auMo0elicmeyiom ¢ pacmeopumenem U
npu Koazyasyuy cooepicam 0oavlioe KoAUHecmeo MoAeKy1 pacmeopumens.

JInogoOHBIE KOJUTOMIHBIE pacTBOPHEL. PacTBOpEI, B KOTOPHIX
ducnepcHas haza He cnocoOHa cama no cebe 83aumodelicmeosams ¢ ouc-
NepCUOHHOL CPedoil U Koazyaupyem ¢ MAaabiM cOOepicanuem MoaeKyn
pacmeopumens.

Mmunenna. Cucmema, cocmoawas u3 KOALOUOHOU yacmuuybl U
npomueonoaodIcHoO 3apsdicerHbix uonos. Ha puc.43 npeacrapieHa cxeMma
CTpOoeHUST MUIIEJUTEI THapoKcuaa xeneda(Ill), rme m— gmciao more-
Kyn Fe(OH), (o6brano 400-600), O — anCcOpPOLMOHHBII CJION NPUTO-
BOMOHOB, OTHOCHUTEJIFHO TIPOYHO CBSI3aHHBIX C KOJIJIOMITHOM YacTH-
e, Q — mudpdy3HbIit caoif TpoTUBOMOHOB. COBOKYITHOCTH SIIIpa,
CJI051 TIOJIOXKUTENIBbHO 3apsKeHHBIX MOHOB KeJle3a U afcopOLIMOHHOTO
CJI0S1 COCTaBJISIIOT TPaHYITy.

@ C\” - npomusouonol
Puc. 43. Cxema ctpoeHrst MuIle/uThl TUapoKcuaa xene3a(l1l)

T'emn. J[ucnepcubie cucmemst, 00IagAIONIIe HEKOTOPBIMU CBOM-
CTBaMM TBEPAbIX TeJI B CUITy OCOOEHHOCTEI CBOEr0 BHYTPEHHETO CTPO-
eHus. B rensx oucnepcras paza o6pa3yeT NpOCTPaHCTBEHHYIO CTPYKTY-
py, a OHCIEepCHOHHAs cpeda (ra3 WM KMAKOCTB), PacIojlaraeTcs B
sTYeiiKax 3Toi CTPYKTypbl. MHOTHE TeIN IPEACTABIISTIOT COO0M OCamKH,
00pa3oBaBILIMECs MOCTIE KOATryIsILIMU TUOMUIBLHBIX KOAL0UOHBIX PACMEO-
pos. Harnpumep, Koiouabl KpeMHUEBOM KUCIOTHI 00pa3yloT rejiu ¢
OOJIBIIIM KOJIMYECTBOM BOIBI. BBICYIIIEHHBIC TeJI 3TOM KMCIOTHI, Ha-
3pIBaCMbIe CHJIMKAresaeM, SIBJISTFOTCSI XOPOIIMM aICcOpOSHTOM.

PactBopbl. OnHOpPOIHBIE (TOMOT€HHbIE) (DU3NKO-XUMUYECKUE
CHCTEMBI TTIEPEMEHHOTO COCTaBa, COCTOSIIIME U3 IBYX U Ooyiee KOM-
ITOHEHTOB U MPOIYKTOB X B3aMMOAEUCTBUS, HE paselisaioniuecs: Ha
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COCTaBHBIC YacTH co BpeMeHeM. COCTOAT U3 pacmeopumens u pacmeo-
penHoeo eeujecmsa. MoryT OBITb ea3o00pa3ubimu (BO3AYX), HCUOKUMU
(pacTBOPHI COJIel B BOHE), meepdvimu (CIIaBEI MeTAUIOB). B 3aBHCH-
MOCTH OT KOJIMYECTBA PACTBOPEHHOIO BEIlIeCTBA M BHEIHUX YCIOBUIA
DPACTBOPBI MOTYT OBbITh KOHUEHMPUPOBAHHbIMU, PA30ABAEHHbIMU, HACHI-
WeHHbIMU, HeHACLIWeHHbIMU, nepecblijeHHbiMy. B 3aBUCUMOCTH OT CO-
CTaBa pacCTBOPEHHOTO BEIIIECTBA PACTBOPHI MOTYT UMETh KUCAVIO, Heli-
mpanvHyro uau weaouHyro cpedy. Ilo crmocoOHOCTH TTPOBOAUTD DJIEKT-
PUYECKUI TOK Pa3jinyaroT pacTBOPHI JIEKTPOIUTOB U HEIJIEKTPOJI -
TOB. PacTBOpbI— YacTUUHBIN cly4yail ducnepcHuix cucmem. 3aHUMAsT
IIPOMEXYTOYHOE TOJIOXKCHNE MEXIY MEXaHWUYCCKMMU CMECSIMU M
XUMHWUYECCKUMU COSTMHEHUSIMM, PACTBOPHI II0 CBOSH MPUPOIE U OC-
HOBHBIM ITpU3HAKaM OJIVKE K TTOCIIETHUM.

PactBopenue. Qusuko-xumuueckuii npoyecc 00pa3o8anus pa-
cmeopa, 3aBepIIAIOIINIICS PaBHOMEPHBIM pacIpeneieHUeM YacTHIl
OIHOTO BEIIECTBA MEXIY YACTULIAMM JAPYTOTO U COMPOBOXIAIOIIANCS
TEIUTOBBIMU 3 heKTaMu.

PacrtBopennoe BemectBo. KomrnoHeHT pacTBopa, 00bIMHO COnep-
JKATCSI B HEM B MEHBIIIEM KOJIMUYECTBE IT0 CPABHEHMIO C PACTBOPUTEIIEM.

PactBopurenb. Heopeanuueckoe unu opeanuueckoe coeduHeHue
WM CMeCh, CITOCOOHBIE PACTBOPSATH Pa3MYHbBIE BEIECTBa, 00pasys
C HUMM pacTBOPbI. PacTBOpUTEIN SABISIOTCS CPENOii, B KOTOPOWA pac-
MIPeAeNISIIOTCS pacmeopeHHbie BeliecTBa. OOBIYHO PACTBOPUTEIEM SIB-
JISIETCSI KOMITOHEHT, KOTOPBIM HAXOAMTCS IPU JAHHBIX YCIOBHUSIX B
TOM K€ arperaTHOM COCTOSIHUM, YTO U pacTBop. Ecim o6a KoMITOHEH-
Ta B YMCTOM BUJI€ HAXOISITCSI B OAMHAKOBOM arperaTHOM COCTOSTHUY,
TO PacTBOPUTEJIEM CUMTAIOT TO BEILIECTBO, KOTOPOIro OOJIbllie B pa-
ctBope. J1JIst pacTBOPOB 2JIEKTPOJIUTOB PACTBOPUTENIEM BCETIa SIBJIISICT-
cs BOJA, IaXe €CJIU €€ U OYeHb MaJo.

PactBopumoctsb. CrocobHocmb eeuiecmea pacmeopsmCs 6 mom Ui
UHOM pacmeopumene ¢ 00paz0eanuem 00HOPOOHOU clcmembl. AOCOIIOTHO He-
pPaCcTBOPYIMBIX BEILIECTB HE CylecTBYyeT. Ecii pacTBOpMMOCTh BellecTBa
OUYEeHb MaJjia, TO CYMTAIOT, YTO TAHHOE BEIIECTBO B JAHHOM PACTBOPUTEIE
HepacTBOprUMO. Mepoii paCTBOPUMOCTH CITYKHT COCTaB (KOHIICHTPALIST)
HacblujeHHoeo pacmeopa. PacTBOpUMOCTb BEIIECTB 3aBUCUT OT IPUPOIBI
BELLIECTBA 1 PAaCTBOPUTEJIS, OT TeMIlepaTyphl 1 AaBJeHUs (17151 ra30B), OT
MIPUCYTCTBUSI B paCTBOPUTEJIC TIOCTOPOHHIX BEIIIECTB.

IIpy TIOBBILIEHUM TeMIIEPaTyphl PACTBOPUMOCTh OOJIBIIIMH-
CTBa TBEePOBIX BEIIECTB, KaK IIPaBUJIO, yBeIMIMBaeTcs. PactBopuMocTh
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ra3oB IIpY MOBBILIEHUU TeMIIepaTypbl YMEHbIIIAeTCs, HO YBEIMYMBa-
€TCsl MPU MOBBIIIEHUU JABJICHUSI.

B 3aBHCHMMOCTH OT CITOCOOHOCTH PAaCTBOPATHCS B BOIIE BeIlle-
CTBa JIEJISITCSI HA XOPOLLIO PAaCTBOPUMBIE [p], MaJopacTBOPUMEIE [M] 1
MnpakTUYecKu HepacTBopuMble [H]. Cm. mpui.3. [IpumepamMu npakTu-
YeCKM HEpacTBOPMMBIX BEILIECTB SIBJISIOTCS OJaropoaHble rasbl, 30-
JI0TO; MajopacTBopuMbix— okcup azota(ll), azor, kuciopon, rua-
POKCHUIBI KAJIBIIASI M MAarHUs; XOPOIIIO PACTBOPUMBIX— CEpHasl KHC-
JIOTa, MHOTHE COJIM, aMMHaK, XJiopoBomopon. Ha mpakTuke mis Ka-
YECTBEHHOM OIIEHKU PaCTBOPUMOCTH BEIECTB MCIOIB3YIOT CIIEIYIO-
LU KPUTEPUIA:

a) pacmeopumoe gewecmeo P— B 100T BOOBI pacTBOpSICTCS
> 10r BelecTBa;

0) manopacmeopumoe eeujecmeo M— B 100r Boabl pacTBOpSIET-
ca < Ir BelllecTBa;

B) npakmuuecku Hepacmeopumoe seujecmeo H— B 100r Bomer
pactBopseTcda < 0,001 BemrecTna.

CrenyeT pa3nuyaTh MOHSATUSI XOPOUIO PACMBOPUMbLE BeU,eCEa
U cuabHble Iaekmpoaumsl. HampuMep, pacTBOPMMOCTb YKCYCHOM KUC-
JIOTHI B BOAE HEOTpaHMYCHHAsI, OMHAKO OHA OTHOCHUTCS K C1a0biM
anexmpoaumam. C Opyroit CTOPOHEI, pacTBOpuMOocTs BaSO, cocrapis-
et rpu 20°C menee Imr B 100r Boabl, OOHAKO 3T0 COEAMHEHUE OTHO-
CUTCs K CUJIbHBIM 3JIEKTPONIUTAM, TIOCKONBKY Bech BaSO,, mepeen-
LM B pacTBOp, pacnagaeTcs Ha uoHsl Ba** u SO,>.

BelmectBa He MOTYT pacTBOPSITHCS B Bome OeCKOHEUHO. s
KaXJI0ro BelllecTBa MpPHU OMNpPeNeJeHHBIX YCJIOBMSIX HACTyIaeT Takoe
DPaBHOBECHOE COCTOSIHME CUCTEMBI 600a — Geujecmeo, KOorma Bellle-
CTBO OOJIBIIIE HE pacTBOPsieTCS B Bome. PacTBop, B KOTOpOM IIpH JaH-
HBIX YCIIOBHSIX BEIIIECTBO OOJIBIIIE HE PACTBOPSIETCS, Ha3bIBACTCS Ha-
colierHbiM. PacTBOp, B KOTOPOM TPU JaHHBIX YCIOBUSIX BEIIECTBO €1
MOXET PacTBOPSITHCS, HA3BIBAETCS HeHacvluyeHHbiM. TIpu U3MeHeHUN
YCIIOBUI PacTBOPEHUSI HEHACHIIIICHHBIN PacTBOP JIETKO MOXHO TIpe-
BPaTUTh B HACHIIICHHBIN ¥ 0OPAaTHO — OT HEHACKHIIIICHHOTO PacTBOpa
MOXHO TepEHTH K HACHIIIICHHOMY.

HcTtunnbie pacTBopbl. PacTBOPHI, B KOTOPHIX CTEMEHb “Ip00-
JIeHMsT” BellleCTBa AUCIIEPCHOM (pa3bl COOTBETCTBYET pa3MepaM MOHOB
nny Mojekyn (L1072 — 10-10m).

WneanpHbiii pactBop. PacTBop, B KOTOPOM B3aMMOIEHCTBU -
€M MEXIy KOMIIOHEHTaMU MOXHO IpeHebpeub. OOpa3zoBaHue
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WIeaJbHOTO pacTBOpa HE COMPOBOXKIAETCS M3MEHEHHEM O0beMa U
TerioBbIM 3 dekToM. [ToHsATHE MaeaTbHOTO pacTBoOpa UMeeT 0O0JIb-
1I0€e TEOPETUYECKOE U MPAKTUYEeCKOe 3HaueHue. BonblrHCTBO pe-
aJIbHBIX PACTBOPOB He 00JIaJaeT B IIOJHOM MEPe CBOMCTBAMU KJcab-
Horo pactBopa. K umeaibHbIM pacTBOpaM MOXKHO TakKe OTHECTH pa-
CTBODBI, Y KOTOPBIX SHEPTHs B3aMMOIEHCTBUS MEXITY BCEMU KOMIIO-
HEHTaMU OIMHAKOBa.

3akon Payns. [lonusicernue daenenus HACbIUEHHO20 nAPa pacmeo-
pumensi Ha0 NOBEPXHOCMbIO UOEANbHO20 PACMEOpa NPONOPUUOHANLHO
MOABHOU 00ne PACMBOPEHHO20 BeUeCmEa:

I'll

AP=P -P=P'N, N=

El

n+n'

rie P° u P— napjieHre HACBIEHHOTO Mapa Hajl YMCTBIM PaCTBOPUTE-
neM (P°) u pactsopoM (P), N— MosbHas 10718 pPaCTBOPEHHOTO Bellle-
CTBa; N ¥ N'— KOJIMYECTBO PACTBOPEHHOT'O BEIIECTBA I PACTBOPUTEIIS.
Yacro 3akoH Paysist 3ammichIBaioT B BUIE

Alﬂ’ -N

P
T.€. OTHOCUTEJIbHOE MOHIZKEHHNE ABJIEHUs] HACBIIEHHOTO Mapa pacTBo-
pHTEI HAl PACTBOPOM 1PONOPUUOHANLHO MOALHOU 001€ PACMBOPEeHHO20
seujecmea.

CoracHo 3akoHy Payns senuuuna AP 3aBUCHT OT CBOICTB
(TTpUpPOIBI) PACTBOPUTEISI M MOJISIPHOU JOJM PACTBOPEHHOTO Bellle-
CTBa, HO He 3aBUCUT OT IIPUPOIEI pACTBOPESHHOTO BEIIeCTBA. DTO 3HA-
YUT, 4TO P PACTBOPEHUM B KAKOM-JIMOO KOJIMUECTBE BOMBI pa3HBIX
BEIIIECTB B KOJIMYECTBE 1 MOJIb, MOBBIIICHNE TEMIICPATyPhl KUTICHUS
pacTBopa OymeT OOMHAKOBEIM IIJIST BCEX 3TUX BEIIECTB. Beauuurna noswi-
WeHus memnepamypsl KuneHus pacmeopa, cooepcaweeo 1 moas geuye-
cmea 6 I ke pacmeopumensi, Hazviéaemcsi 30YIMOCKONMIECKOH KOHCTAH-
toii (E) dannoeco pacmeopumens.

Takum obpasom, AT, = E-m, tae m — MOJsIbHAsA KOH-
LIEHTpaIl1sl paCTBOPEHHOTO BeIlleCTBa, paBHAsl KOJMUYECTBY MOJIeH pa-
CTBOPEHHOIO BelllecTBa Ha 1 Kr pactBopuTess. s pazdaBiaeHHBIX
BOJHBIX PACTBOPOB MOXHO BMECTO MOJISIBHOM MCITOJb30BaTh MO-
JISIPHYIO KOHLIEHTpa11io. M3Mepsist moBbILLIEHUE TeMITepaTyphbl KUIle-
HUS pacTBOPa, MOXKHO OIPEACIISITH MOJISIPHBIE MAacChl PACTBOPEHHBIX
BELLECTB (30YJIMOCKONMYECKHiA METO).

BennuviHa IOHMKXeHMsI TeMIepatypsl 3amep3anust (AT ) mo

3am
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3aKoHy Payiist 3aBUCUT OT CBOMCTB YMCTOIO PACTBOPUTENISI M MOJISIP-
HOM [TOJIM PAacCTBOPEHHOIO BEILECTBA, HO HE 3aBUCUT OT IPUPOILI
PacTBOPEHHOTO BEILIECTBA.

Beauuuna nonuxcenus memnepamypul 3aMep3anus pacmeopd,
codepacaweeo 1 monv pacmeopennoeo eeujecmea 6 1 ke pacmeopumens,
HasbIBaeTCs1 Kpuockonnyeckoii Koucranroi (K) dannoeo pacmeopumens.

Takum obpasom, AT, = K+m, Tae m — MOJsNbHAsA KOH-
LIEHTpalLsl PpACTBOPEHHOI'O BELLECTRA.

Merton omnpezenieHnsT MOJISIPHBIX MAcC PACTBOPEHHBIX BELIECTB
I10 TTOHIZKEHMIO TeMIIepaTyphl 3aMep3aHusT pacTBOPA, IMOJYYMBIIMIA Ha-
3BaHUE KPUOCKOMMYECKOTrO, IIIMPOKO BOIIIE/ B JJAOOPATOPHYIO ITPAKTHUKY.

Kpnockomms. MeToa n3ydeHUsI CBOMCTB KUIKUX PAaCTBOPOB Ha
OCHOBE M3MEPEHUsI IOHMKEHUS TEMIIEPATyPhl 3aMEP3aHusT pacTBOPa
110 CPAaBHEHUIO C TEMIIepaTypOii 3aMep3aHMsT YUCTOTO PACTBOPUTEJIS.

3akon I'enpu. Macca pacTBOPEHHOTrO MPU MOCTOSTHHON TeM-
repaType rasza IpsiIMO IIPOIOPLUOHAIbHA €ro JaBJICHUIO:

c = kP,

IIe C— MaccoBasl KOHLIeHTpalus ra3a, P— naBsieHue raza, k— mo-
CTOsSIHHAs1, Ha3bIBaeMasl koHcmanmoti Teupu. Obsem easa, pacmeopsio-
we20cs npu NOCMOSHHOU memnepamype 6 0aHHOM 00seme HCUOKOCMIUL, He
3asucum om e2o daeaenus. 3aKoH [eHpU CTPOro MPUMEHUM TOJIbKO
JIJIST OTTMCAHMS pa30aBJIeHHBIX paCTBOPOB TaKMX Ta30B, IJISI KOTOPHIX
MOXHO TIpeHeOpedh XUMUIECKUM B3aMMOIECHCTBHEM UX C PACTBOPU-
TeleM, Kak, Hampumep, B caydae SO, CO, Pactsopenue rasos B
SKUIKOCTH OOBIYHO MAET C BBIISICHUEM TeILIa, T.€. IIPEACTABIISIET COOOM
9K30TEPMUYECKHUI IPOLIECC, MO3TOMY IIPHU IOBBIILIEHNN TEMIIEPATy-
pPbI PaCTBOPUMOCTD ra30B YMeHblIaeTcs. [1py KUIsTueHnu ra3 mpak-
TUYECKHU MTOJHOCTBIO YAAISIETCs U3 pacTBopa. VIcKioueHre CoCTaBIsi-
IOT PacTBOPBI, B KOTOPBIX I'a3bl 00pPa3ylOT MPOYHBIC COCIUHEHUS C
pacteopuTteneM (Harpumep, pactBop HCI B H,0). PactBopenue razos
B XUIKMX MeTalllaX, KaK IIPaBWIO, MPEACTaB/sIeT OO0 IHIOTEP-
MMYECKHMi1 TTporiecc. [1o3ToMy IpM yBeIMUeHUH TeMIIepaTyphbl PacTBO-
PUMOCTh MX B XUIKMX METa/JIaX YBEJIUYMBACTCSI. DTUM OOBSICHIETCS
MOSIBJIEHUE TA30BbIX Iy3bIpeil IIPU KPUCTA/UIM3ALUN CTAJIEH U APYTUX
MeTaJUTMYECKUX paciiaBoB. Ha pacTBOpMMOCTb Ta30B BIIUSIET HaJIM-
yye B pacTBOpUTEJIE APYIUX BellecTB. Tak, Hampumep, 100aBieHME
COJIM K BOJE NMPUBOAUT K YMEHBILICHUIO PACTBOPUMOCTH Taza. DTOT
MpOLECC Ha3bIBaeTCs gvicarusanuem, a cam 3deKT HOCUT Ha3BaHUE
sblcanusaiowee delicmaile.
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3akon I'enpu-JlanpTona. [Tpy pacTBOpeHUN B XKUAKOCTU CME-
CH ra30B KaXKIblil Ta3 pacCTBOPSETCS IMPOITOPIIMOHATIBHO CBOEMY Tap-
LHMaJbHOMY (COOCTBeHHOMY) mapiieHMio P. OOluee JaBjeHUE ra3oB
PaBHO CyMMe BCEX MaplUalbHbIX JABICHUIA:

P=P +P,+..P

CombBatamus. [Iporniecc mprcoeqMHEHMST MOJIEKYJT PACTBOPHUTE-
JIS1 K MOHaM M MOJIEKYJIaM pacTBOPEHHOTO BeliecTBa. Eciu mpucoenu-
HSIFOTCSI MOJIEKYJIBI BOIbI, TO TAKOM MPOLIECC HA3BIBACTCSI TMApATALIAEH.

Temnora coabBaTAIAHA (AHC). DHeprus, BbIACIeHHAd 3a CUET
00pa30BaHUsT HOBBIX CBSI3CH MEXIy OJHUM MOJIb YaCTHUILI PACMEOPEeH-
HO020 6eujecmea I PACTBOPUTEJIS IIPU IIOCTOSTHHOM jaaBjieHnH. CocTaB-
Has 4acTb meniomol pacmeopenus. Tensoma euopamayuu— 4acTHBIA
CJIyJail TeIUIOTH cobBaTalmi. CM. TETIOTa TUAPATALINH.

I'uaparamusa. TTpornecc mprucoeTMHEHUS MOJIEKYJT BOABI K Xu-
MUu4eckum yacmuyam IPyroro BellecTBa (MOJIEKyIaM, MOHAM, aTOMaM).
[pu rumparaimy MOJIEKYJIbl BOAbI HE paclafaloTcs Ha MOHbL ['rapara-
LMs OOYCIOBIEHA MEXMOJIEKY/ISIPHBIM B3auMMOECTBUEM U 06pa30-
BaHWEM CBS3€ii TTO TOHOPHO-aKIIEITOPHOMY MeXaHn3My. Hampumep,

Oo6pa3oBaHue
HOHOB T'mapaTtauus
NaCl +nH0  —= Nat +Cl-+nH,0 — =

—— = [Na(n-m) H,0]" + [CImH,0]~

Tennora ruaparauun (AHC), TEIJIOTa COJMbBATAIMHA. DHEPTHS,
BBIZICJICHHAs 32 cUeT 00pa30BaHMSI HOBBIX CBSI3€ MEXIY OOHUM MO-
JIEM YaCTULL pacmeopeHH020 geuecmea U BOJOI IIpU IMTOCTOSTHHOM /1aB-
seHun. YacTHEIN CIydail meniomot conbeamayii.

Tennora pacTBopeHus (AHP), HHTErpajbHAsA TEMJIoTa PacTBO-
penust. Tenaoeoui aghghekm pacmeoperus 00H020 MOAsS @eujecmea npu
NOCMOSIHHOM 0a8AeHUU 8 OnpedeseHHOM Koautecmae pacmeopumens (Kak
MpaBUIo, OECKOHEYHO OoJIbIIoM). B 00l1ieM ciydae Temiora pacTBo-
pPeHHs1 TBEPIOTO BEIECTBA B XXMAKOCTH MOXET OBITh IIpeACTaBIcHA
CYMMOI HECKOJBKHUX CJIaTa¢MBIX, CBSI3aHHBIX C 3aTpaTaMU SHEPTUH
Ha pa3pylleHWe KPUCTAJUTMYECKON pPEIIeTKM TBEPAOTO BelleCTBa
(AHI), Ha pa3pbIB CBSI3e MEXIY MOJIEKYJIaMU PaCTBOPUTEIS (AHZ),
Ha pacrpeneicHIe YaCTUIl PACTBOPSIEMOTO BEIIECTBA CPEIN MOJICKYJI
pactBopurenst (AH,), a Takxke ¢ B3aMMONEHCTBHEM YaCTHI[ PacTBO-
PEHHOTO BEIIECTBA C MOJICKYJIaMHM PAcTBOPUTEIISI U 0Opa3oBaHUEM

121



HOBBIX cBa3eit Mexxny Humu (AH,). TTocnenHee ciaraemMoe Ha3bIBaeT-
csi menaomou convgamayuu. IIpu COU3ZMEPUMBIX COOTHOILIEHUSIX pa-
CTBOPEHHOTO BEIIECTBA M PACTBOPUTEJIS TEILIOTA PACTBOPEHUS 3aBU-
CHUT OT KOHIICHTpAILIMK pacTBOpa. 3HaK TEILIOBOTO 3¢hdeKTa pacTBO-
penus 3aBucutT ot cootHowenus (AH)), (AH,), (AH,) u (AH,).

Peakims pactBopa. [ToHsiTHe, XapakTepu3ylolliee COOTHOIIE-
HUE MOHOB BOJOPOJA U TMAPOKCUI-MOHOB B pacTBOpax CoJIeil, Kuc-
JIOT, OCHOBAHM, IIPUPOIHBIX BOomax. Peakimst pacTBopa MOXET OBITh
KUCAOUL, HeUMPAAbHOU, WeA0UHOI.

KuciorHoctb. XapakTepucTMKa pacTBOpa WM CPedbl, OIpe-
JensiemMasl KOHLIeHTpauueil noHoB Bogopona H*.

KucmoTHOCT pacTBOpa yIoOHO XapaKTepr30BaTh 6000PO0HbIM
noxkasamenem pH, KOTOpHIN IIpeACTaBISACT COOO OTPUIIATCIHHBIN
JeCITUYHBIN JlorapudM KOHIEHTPALMU BOIOPOIHBIX NOHOB:

pH =-lg [H¥]

Bomoponnsiit mokazatens pH mist oTHOCHTETBHO pa30aBiicH-
HBIX BOTHBIX paCTBOPOB M3MeHseTcs OT 1 1o 14 1 B 3aBUCMMOCTH OT
peaKIuU cpeabl MPUHUMAET pa3INIHbIC 3HAYeHUS.

Kucnas cpena. Cpena, B KOTOPOil KOHLIEHTpaLMsl HOHOB BO-
nopoaa H* 6oiblile, yeM KOHIIEHTpalusI TUApoKcua-moHos OH™:
[H*] > [OH]; [H*] > 107 momb/1, T.e. B Kuciaoii cpene pH<7. Kucmas
cpefia OTHOCUTCS K aepeccusHuiM cpedam.

Ilenoynas cpena. BoaHble pacTBOPHI, 17151 KOTOPBIX KOHIIEHT-
pannsl TUAPOKCHUI-NOHOB OOJIbIle KOHIICHTPAllM MOHOB BOIOpOMA:
[OH™] > [H'], [H*] < 107 monp/71, T.c. B eTOIHOM cpeae pH> 7.
IenounHyto cpeay MUMEIOT pacTBOPHI CoJieli, 00pa30BaHHBIX CUIbHBIM
OCHOBaHMEM M Claboit kucnoroii, Hampumep Na,CO,, K,S.

HNunukatopsl. BelliecTBa, MI3MEHSIOIIE CBOIO OKPACKY B IIPU-
CYTCTBUU OMNpPeNeIeHHBIX XUMUYECKHX COCTMHEHUI TP UBMEHEHUU
pH pactBopa. MUHAMKATOPHI O3BOJISIIOT CJIEAUTD 32 COCTABOM CPEJIbl
WX 32 ITPOTeKaHUEM XUMUYECKUX peakinii. YacTo B KayecTBe MHAU-
KaTOPOB HCMOJIb3YIOTCS CJlabble OpraHMYeCKue KUCJIOThl MU OCHOBa-
Hus: deHondTanenH, Jakmyc. MI3MeHeHre OKpackKu MHIUKATOPOB
HaOJomaeTcsl B oIpeieiIeHHOM MHTepBasie 3HaueHuit pH, xapakTep-
HOM 1 Kaxkaoro nHnukaTtopa. Hanpumep, mist peHoadTanenHa sTor
MHTepBaa HaxoauTcsd B auana3oHe pH ot 8,2 no 10. CnemoBaTtenbHO,
JaHHBI MTHAMKATOP MOXHO MCITOJIb30BaTh ISl WeA04HOU Cpedbl.

Pasoasiennbie pacTBopbl. PacTBOpBI ¢ HU3KUM COIEPXKAHM -
eM pacTBOPECHHOTIO BEIIeCTBa, IMPU KOTOPOM €ro YAaCTHIBI He
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B3aMMOJCUCTBYIOT APYT ¢ ApyroM. JlanpHelilee pa3doaBieHUEe TaKUX
pPacTBOPOB MPaKTUUYECKU HE BBI3bIBAET MOIOJIHUTEIBHOTO TEILJIOBOIO
addeKkTa, ompeneIsIeMoro TeIUIoToi pactBopeHus (AH). [l mpume-
pa B Tabx. 7 mpuBenensl BennunHbl AH miisa pactsopa HCI B Bone. U3
JMAaHHBIX TaOJIMIIbI CIeIyeT, YTO pa3daBIeHHBIMU PaCTBOPAMU B 3TOM
Clly4ae MOXHO c4yuTath pactBophl ¢ cooTHowenuem HCI:H, O pas-
HbeiM 1:50000 1 ganee. Yacto pa3daBieHHBIE pacTBOPhI 0003HAYAIOTCS
cuMBOJIOM aq, B Haiem npuMepe HCI-aq.

Taommma 7

Temnorsl pactBopenuss HCI B Bone, AH, xJIxx/Moib

MonbHOE COOTHOIIEHUE -AH, xJIxx/Momb
HCI : H,O

1:1 26,23

1:10 69,49

1:100 73,85

1: 1000 74,68

1 : 10000 74,99

1 : 50000 75,08

Ocmoc. OnHocTopoHHSIS Uddy3Ust pacTBOPUTEISI Yepe3 1o-
JIYIIPOHUIIAEMYIO TIeperoponky (MeMOpaHy), OTACISIONIYIO PAaCcTBOD
OT YKMCTOTO PAaCTBOPUTEISL WIIM PACTBOpPA MEHbIIIEH KOHIIEHTPAIUU.
XapakTepusyeTcsl ocMomu4eckum 0asieHuem, KOTopoe IPUIOKEHO K
MeMOpaHe CO CTOPOHBI paCTBOPA B CUCTEME paAcmeop -Memopana -pa-
cmeopumens. Ecin K Takoii cUCTeMe MPUJIOKUTh BHEIIHEE 1aBJeHHE,
0oJIblIe OCMOTUYECKOI0, TO PAacTBOPUTENb (BoAa) OyaeT mpoaaBiv-
BaThCs Yepe3 MeMOpaHy M3 pacTBopa B 00bEM YMCTOIO PacTBOPUTE-
JIsl, OCTaBJISISI 328 MEMOpaHOI pacmeopentble seujecmea. Takoi MeTon
MO3BOJISIET OYMCTUTh BOLY OT PACTBOPEHHBIX B HEM BEIICCTB HEOP-
raHUYECKOro MpoucxoxneHus Ha 92-97%, opraHmyeckoro — Ha 95-
97% w OT KOJUTOMIHBIX IpuMeceit 6osee yeM Ha 90% (cM. puc.44).

OcMoTHYECKOE daBlIeHUE

=
[MpoTuBonasieHue Heouninennas (Mopckast) Yucrast Boma
=
BO/IA
=

Puc. 44. Ounctka Bombl TIPU TTOMOIIM OCMOCa
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OcMmoTnyeckoe aasieHue. JlapieHue, BO3HUKAIOIIEE B CUCTE-
M€ pacmeop -noAYNpoHuyaemas 04s MOAEKY1 pacmeopumens memopa-
Ha — yucmotli pacmeopumens. OCMOTHYECKOE TaBIeHUE IIPEACTABIISIET
c000ii N30BITOYHOE TMAPOCTATUYECKOE AaBIEHUE PACTBOpA, MPEISIT-
cTBymolee nud@y3uu pacTBOPUTEIS Yepe3 IOJYIIPOHUIIAEMYIO TIe-
peropoaky (MemopaHy). OcMoTHUecKoe AaBjieHre pa3daBIeHHOIo pa-
CTBOpPA YMCJEHHO PaBHO TOMY JABJIEHUIO, KOTOPOE MPOU3BOIMIIO ObI
PacmeoperHoe eeujecmeo, eciii Obl OHO MpM JAHHON TeMmilepaType B
ra3000pa3HOM COCTOSIHMM 3aHUMAJIO 00bEeM, PaBHbII 00bEMY PACTBOPA.
Mexay 0CMOTMYECKMM [aBlieHUeM pacTBopa P 1 KoHleHTpauuei
PacTBOPEHHOI'O BEIIECTBA CYIIECTBYET 3aBUCUMOCTh

PV =nRT

IIIe N— YMCJI0 MOJIe pacTBOPEHHOTrO BElllecTBa B 00BEME pacTBOpa
V; R — yHUBepcajibHasl ra3oBasi ocTostHHast, T— abcojoTHas Ter-
Mepatypa. [IpousBenst HeCIOXHbBIE pacyeThl, MOXHO IIPUNUTH K CJie-

AYIOLIEMY COOTHOLICHUIO: m
POCM = MRT >
rae m— Macca paCTBOPEHHOI'O BEILECTBA B OJHOM JIMTPE pacTBOPA,

M— ero moaapras macca.
6.2. PacTBOpBI 3/1IEKTPOJIUTOB

DnekTpomuTsl. BelliecTsa, pacTBOPhI UK paciliaBbl KOTOPBIX MPO-
BOIAT 3JIEKTpUUECKUit TOK. K aJIeKTpomTaM OTHOCITCS KUCIIOTHI, OCHO-
BaHWsI, COJIA. XapaKTePU3YIOTCSI CHIENeHbI0 21eKMpPOoAUMU4ecKoi uccouua-
yuu, 10 BEJIMUMHE KOTOPOi MOApa3AessIioTCsl Ha CUJIbHBIE U ClIa0ble.

HeanekTposmTsl. BeliecTBa, pacTBOpbl WM paciuiaBbl KOTO-
PBIX HE TIPOBOJSAT DJIEKTPUIECKOT0 ToKa. HeanmekTponuraMu BisioT-
¢Sl OOJIBIIMHCTBO OPraHMYECKNX COeTNMHEHUI.

DJIeKTpoMTHYECKAA aucconmammsa. Pacnao moaekyn snekmpo-
AUMA HA UOHbL NO0 delicmeuem NOAAPHbIX MOAeKya pacmeopumens (B
YaCTHOCTH, MOJISIPHBIX MOJIEKYJ BoAbl). CxeMa 3JeKTPOJIUTUYECKOM
JIMCCOLIMAallM TTOKa3aHa Ha puc.45.

& @ @ S00p slp w0
@ FHE > @ EOE — @ P Ew+Em O @
& D @S 0 PRHD

NOIAPHAA MOJICKY.1a
WIEKTPOJUTA

I'l/lﬂ]')ilTM]’)O BAHHBIC
HOHBI

Puc. 45. Cxema 31eKTpOIUTUIECKON TUCCOMAIINN TTOISIPHON MOJIEKYJTBI
3JIEKTPOJIATA
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Hon. DnexTpryecky 3apsbKeHHas JacTvIla, oOpasyroliasics
MIPH TIOTEpe WJIN B pe3yJIbTaTe MPUCOSAMHEHNS 3JIEKTPOHOB WM JIPY-
I'MX 3apsDKEHHBIX YACTHUI aTOMaMK MU TPYIIIAMKM aTOMOB (MOJIEKY-
namu). [1oJ0XUTENbHO 3apsKEHHBIM MOH HAa3bIBAETCS KATHOHOM,
OTPMIIATENILHO 3apsiKeHHBIi— aHWOHOM, HampmMep: K*, Ca?*,
NH,*— xaruonsl, CI7, SO,>~, NO,”— aHuoHbl. B pacTBopax HOHbBI
00pa3yloTcs B pe3ysIbTaTe 3JEKTPOJMTUIECKON JUCCOLMAIINA K 00yC-
JIOBJIMBAIOT CBOVCTBA JIEKTPOJIMTOB.

Jucconuanys 3JeKTPOJIUTOB

Kucnorst

H'A™ « mH* + A™
Kucaomoi— 3TO 31EKTPOINTHI, KOTOPBIE AMCCOLMMUPYIOT HA
MOJIOKUTENbHBIE MOHBI BOIOPOIA W OTPULATEIbHBIE HOHBI KHUCIOT-
HBIX OCTATKOB
Hanpumep, HNO, - H" + NO;
MHOTOOCHOBHBIE KHUCJIOTHI JUCCOLIMAPYIOT TI0 OTIEIBHBIM
CTyNeHsIM (CTYIeHYaTo):
H,SO; = H"+ HSO; - nepBas cTyneHp
HSO; - H*+ S03” - BrOpas cTyneHb
OcHoBanus

Me(OH) = Me™ + mOH"

OcHosanus — 3TO 3IEKTPOJIUTHI, KOTOPhIE AUCCOLIMUPYIOT Ha
[MOJIOKUTENIbHbIE MOHbI METAJUIOB M OTPMLATEIbHBIC MOHBI I'MIPO-
KcorpyImn (TUAPOKCUI-UOHBI).

Hanpumep, NaOH = Na* + OH~

OcHOBaHUSI, B KOTOPBIX HECKOJIbKO TMAPOKCOIPYIIIL, AUCCO-
LMUPYIOT CTYIIEHYATO:

Mg(OH)2 = MgOH"* + OH™ —nepBas cTyneHb,
MgOH* < Mg?* + OH™ - Bropasi cTyneHb.
Comm
Cpennue (HOpMaJIbHBIE) COJIH
+m  -n . B
Me, A,, = nMe™" + mA"
Cpednue (HOpMajbHBIE) COAU — 3TO DJIEKTPOJIUTHI, KOTOPbIE

JUCCOLMUPYIOT Ha ITOJOXMTCIIbHBIC MOHbI METAJIJIOB (KaTI/IOHbI) n
OTpULIATCIIbHBIC NOHBI KMCJIIOTHBIX OCTAaTKOB (aHI/IOHbI).
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Kaxk IpaBUIO, CPEAHUE COJIM OUCCOUMMPYIOT HE CTYIICHYaA-
TO, a cpasy: FCC13 - Fe3+ +3c1—

Na,SO, - 2Na* +S0%

Kucavie coau — 3TO 3JCKTPOJIUTHI, KOTOPbIE TUCCOLUHUPYIOT
Ha TOJIOXUTEIbHbIE MOHBI META/UIOB (KaTMOHBI) M OTPHUIIATCIbHBIC
HMOHBI KUCJIOTHBIX OCTAaTKOB (aHUOHBI):

Ca(HCO,), = Ca** +2HCO, ,

B cBoI0 0ouepenb, KUCIOTHBIE OCTATKH [Jajee MOIYT AMCCOLIM-
HMPOBAHTBH I10 CXEME:

HCO; - H" +COf

OcHosHble coAU— DTO IIIEKTPOIUTHI, KOTOPbIE AUCCOLUUPYIOT
Ha MOJIOXUTEIbHbIE NOHBI OCHOBHBIX OCTATKOB (KATMOHBI) U OTPH-
LIaTeJIbHbIe MOHBI KUCJIIOTHBIX OCTaTKOB (AHUOHBI):

MgOHCI] <= MgOH"* +CI

st OCHOBHBIX COJIEMl TaKxKe BO3MOXHA BTOpasl CTYIEHb
IMCCOLMALIMU, KOTOpas SIBJISIETCS BTOPOM CTYIEHbIO AUCCOLMALIAK
OCHOBaHMSI:

MgOH* - Mg*" +OH"

[IpakTryecKy IUCCOLMALIMS KMCIbIX U OCHOBHBIX COJIEH UOET
TOJIBKO I10 IIEPBOi CTYIIEHM.

CreneHb 3JeKTpoMTHYECKOI auccomuanun (0). OTHOLIeHNUe
yucaa MOJEKYJ, pachaBIIMXcsa Ha MOHBI (N ) K OOILIeMy UYMCITY
PacTBOPEHHBIX MOJIEKY 3yeKTposuta (N ):

a= Nowe. 100%
o011

OO0bIYHO O BhIpakaeTcs B TOJISIX €AMHUIIBI WM B MpolieHTax. [1o
CTEMEHU BJIEKTPOIMTUYECKON IMCCOLMALIMK 3IEKTPOIMUTHI IIOapa3ie-
JIAIOT Ha CWIbHBIE W cjlabble. OmHAKO MO BelMYMHE O clesaTh Takoe
pasnenieHue 3aTpyaHUTeIbHO. IIpoLece atexmposumuueckoti ouccouua-
yuu ynobHee XapaKTepU30BaTh C IIOMOILBIO KOHCIMAHMbL HAeKMPOAUMU-
ueckoll duccoyuayuy. J1ns1 31eKTPOIUTOB, TUCCOLMUPYIOLIUX CTyTIeHYa-
TO, MOXXHO ONpPeAEaUTh O ST KaXKIOM CTENeH! AUCCOLIMALIVM:

zmcce

H,PO, = H*+ H,PO, — I ctynens— Q[
H,PO,~ = H* + HPO* — II crynens— Q
HPO,> = H* + PO — III crynens— A,

15T Kaskmou TTOCIeAyIoIIeii CTyIIeH! CTeNeHb 3JIeKTPOIMTHIeC-
KO#i JUCCOUMAIIMM Ha HECKOJIbKO ITOPSIIKOB MEHbIIIE 110 CPAaBHEHUIO C
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npeapiayiei: o, >>0,>>a..

KoHcTaHTa 3/1eKTPOIMTHYECKO TUCCONMAIIMH, KOHCTAHTA UC-
conpannn, KOHCTaHTa Honm3anun. KoHcTaHTa xumuueckoeo pasrose-
cus, XapaKTepU3YIOIIasl TIPOLIECC 31eKMpPOoAUMU4ecKol ouccoyuayuu.
Hanpumep, njis npoliiecca IMCCOLMALAM 3JEKTPOIUTA

AB = A"+ B~
KOHCTaHTa AMCCOIMALINU, COITIACHO 3aKOHY JEMCTBYIOIIMX Macc, paBHa:
[~][=]
[A]
Hanpuwmep, nia CH,COOH:
CH,COOH - CH,COO™ + H*

_ [CH3COO‘][H+]

[CH,COOH]

Kak u crenens qucconyanyi, KOHCTaHTa AUCCOIMAIIAN 3a-
BHUCHUT OT IIPUPOJIBI AIEKTPOTIUTA ¥ PACTBOPUTEJIS, & TAKKE OT TeMIIe-
paTypbl, HO, B OTVIMYKE OT CTENEHU AUCCOLMALINUA, KOHCTAaHTa AUC-
COLMAlINM HE 3aBUCUT OT KOHLEHTPAlWK pacTBopa (JJisi pa3daBieH-
HBIX PACTBOPOB), MIO3TOMY KOHCTaHTA TMCCOILUAIINY SIBIISIETCS] OoJiee
YHUBEPCAITBHOUN XapaKTEPUCTUKONM 3JIEKTPOJIUTA, YEM CTETIeHb JUC-
couuanuu (mpu. 4).

MN3oronmueckuii Koaddumment (i). [TornpaBouHbIil Koahduim-
€HT, TTOKA3bIBAIOIINIA yBETMUCHNE YN CIIa YACTULL B pAcmeopax neKm-
POAUMOE TIO CPABHEHUIO C PACTBOPAMU Hed1eKmpOoAUmo8 TOU e KOH-
LeHTpaunu. st pacTBOPOB 3IEKTPOJIUTOB > 1, 1UIsT pacTBOPOB He-
anekTpoautoB i= 1. [lo cyTu i ecTb OTHOLIEHWE CYMMBI MOHOB U
Yucaa HeJUCCOIMUPOBAHHBIX MOJIEKYJT BEIIECTBA K OOIEMY YMCITY
MOJIEKYJT pACTBOPEHHOTO BEIlleCTBa-3JIeKTPOJIUTA.

CunbHble 3JeKTpomMThI. BelliecTBa, KOTOpbIe IPU PACTBOPEHUHA
WM B PACIUIABJIEHHOM COCTOSIHUU MOJHOCTBIO, WJIW MOYTH MOJTHOC-
TBIO TUCCOLIMUPYIOT HA UOHBI. CUJIbHBIE DJIEKTPOJIUTHI SIBJISIIOTCS XO-
POILLIMMM TTPOBOAHUKAMM 3JIEKTPUIECKOro TOKa (ITPOBOIHMKH BTOPOTO
pona). Ha mpakTuke K CUJIBHBIM 3JIEKTPOJIUTAM OTHOCST BElIECTBa,
CTEMeHb NUCCOLUMALINY KOTOPBIX B pacTBOpE ¢ KOoHIeHTpauwueit 0,1
MoJib/n TipeBbiiaeT 30-33%, Tak Kak ¢ 3TOW BEJIMYUHBI 0OIIece
YKCJIO 00pa30BaBIIMXCSI MOHOB HAUYMHAET TMPEBBIIATH YUCIO MO-
JIEKyJ, HE TIOABEprInxcst auccoruanuu. K cuabHBIM 3J€KTpOIH-
TaM OTHOCSITCS OOJIBIIUHCTBO COJIEH, THUIPOKCUIBI WeA0YHbIX U

K=

=18007, (mpu 25°C).
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HEeKOMOPbIX WeA0UHO-3eMEAbHbIX MeMAAN08 U HEKOTOPBIE KUCAOMbL.

Cna0ble ;1eKTposuThl. BelllecTBa, KOTOpHIE MPU PACTBOPEHUM
WIK B PACIUIABJICHHOM COCTOSIHUM Majio AMCCOLIMUPYIOT Ha MOHbBI U
IJIOXO IIPOBOJST JIEKTpUUYECKUiA TOK. K c1abbIM 3JIEKTpOIMTAM OT-
HOCSIT 3JIEKTPOJIUTHI, UISI KOTOPBIX CTEIIeHb IMCCOLIMAIIMN B PACTBO-
pe ¢ KoHneHTpamuei 0,1Monb/n MeHsle 3 %. K HUM oTHOCSITCS psin
Heopranuyeckux kucnor: H,CO,, H,S, HCIO, CH,COOH, 6oib-
LIMHCTBO OPraHUYECKMX KUCJIOT, aM(POTepHble TMAPOKCHUILI, BOIA.
BewectBa, Mt KOTOPBIX 3HAYEHHUE CTEIEHU 3JIEKTPOJIUTUYECKOM
MHUCCOIMAlIMM B pacTBope ¢ KOHUeHTpauueir 0,1MoNb/a JeXUT B
nuana3oHe 3+33 % cuUMTaoT 3JEKTPOJIUTAMU CPEITHE CUIIBL.

Honnoe npounssenenne soapl (K;). [Iponssenenne KoHneHTpa-
LI MOHOB BOAOPOJA U TUAPOKCHUI-UOHOB, O0Pa3yIOLIUXCSI B PE3Yib-
TaTe MMCCOLMAIIMK BOAbL. Boma, SIBISISICH C1aObIM 3JIEKTPOJIUTOM, B
OYeHb HE3HAYMUTEIHLHOM Mepe TUCCOLMUPYET Ha MOHHL:

HO < H*+ OH”

Ha ocHoBaHMM 3aKOHa IEWCTBYIOIIMX MAacC ypaBHEHUE IS
KOHCMAHMbL 31eKmpoAUmu4eckoli duccoyuayuy Boabpl OyaeT UMETh BUL:
H*|doH"

[H:0]

YuuThIBasi, YTO KOHLEHTpAIMs BOIBI IS JTAHHOTO CIydast

MPaKTUYECKU MTOCTOSIHHAsI BEJIMYMHA, MOXHO 3aIliCaTh;
K- [H,0] = [H*]-[OH]

s 11 uncroii Boas! [H,0]= 1000/18= 55,6 monb/m1. ITo 5K-
criepuMeHTaNbHbIM JaHHbIM K i Boasl ipu 25°C pasHa 1,8 - 107',
Hcronb3yst 3TH AaHHBIE, TTOTyYaeM:

[H*]-[OH] = 1,8-107'¢- 55,6= 107"* Mmonb/n

CnenmoBarenbHO, B 171 uncToit Bombl comepxkutcsd 1077 Moib
noHoB H* u 1077 monb nonos OH™. [IpousBeneHre nx KOHLIEHTpaLUit
TOJTy4MJIO Ha3BaHUE MOHHOE TPOU3BEIEHHE BOIbl M 0003HayaeTcst K:

K,=[H*]-[OH] = 107 - 107 =10

HMonHoe mpousBeieHUE BOIbI— NPAKTHYECKH MOCTOSIHHAS Be-
JIMYMHA HE TOJIbKO [JIS1 YMCTOM BOMABI, HO M ISl Pa30aBIIEHHBIX BOMI-
HBIX PaCTBOPOB KUCJIOT, LIEJIOYEH U OPYTUX COCIUHEHUNA U 3aBUCHT
TOJILKO OT TemmnepaTypbl. Clie10BaTeIbHO, IPU YBEIUYCHUN KOHIIEHT-
paluy OIHOrO M3 MOHOB BOABI COOTBETCTBEHHO YMEHbIIIAETCS KOH-
LieHTpaLus apyroro nona. Hampumep, ecnu [H*]= 107, to [OH =
10—3%, a ux mpou3BeaIeHNE OCTaeTCI MOCTOSTHHBIM 1070+ 1078 = 10714,

K:
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C yBeJnMyeHUEeM TeMIlepaTyphl CTeNeHb AMCCOLMAIMM BOJIbI BO3pac-
TaeT, cleAoBaTeIbHO, YBEJIMUMBAETCS U MOHHOE MPOU3BEIEHHE BOIbI.
Taxk, Tipyu TemItepaType KUTIEHUST BOJIBI KBD 10712,

Bonmopoansiii nokazarens (pH). Benmmunia, xapakTepu3syronias
KOHIIEHTpallMI0 MOHOB BOAOPOA B pacTBope. YncIeHHO paBeH OTpu-
LIaTeJIbHOMY IeCSITUYHOMY JioraprucMy KOHIEHTpallui MOHOB BOMIO-
pona: pH= -Ig [H*], rme [H']— KoHLeHTpalusi MOHOB BOIOPOJA,
BBIpaXkeHHas B MoJIb/J1. [Tokazareas pH xapakTepusyeT COOTHOIIICHHE
yncna noHoB H™ m OH— B pactBope:

pH =7, [H*] = [OH ]— HeiiTpanbHas cpena
pH <7, [H*] > [OH ]— kucnasa cpena
pH > 7, [H*] < [OH]— menoyHas cpema

HarmsamHoe nipeacrasiieHne o cpene, BenmanHax pH 1 KoHIIeH-

TpaLMX BOIOPOIHBIX MOHOB JIaeT CXeMa, IIpeACTaRIeHHas Ha puc. 46.

10° 10" 10% 10° 10* 10° 10 107 1(:‘8 1(:‘9 10|'1° 10|‘“ 10|'12 10713 1071

[H*] Mosnb/n I : : I I : : T T T T T : I
<«<—— YBeJIUYeHUE KUCITOTHOCTH VYBennueHue 1eJ0qYHOCTH
1 1 1 1 1 1 1 1 1 1 1 1 1 1
pH | T 1 | | 1 1 1 1 1 1 1 1 1
Peakuust pactBopa I0 1 2 3| ;1 5 6 g 8 9 10 | ]Il 12 13 ]4I
CunbHOKUCTasK Crnabokucnas Cna6owenoynass  CUJIbHOLIETOYHAS

HeiirpanbHas
Puc. 46. KonneHTpaImst BOTOPOIHBIX MOHOB M BeIMIMHBI pH 11151 pacTBOpoB

151 Goslee KOHLIEHTPUPOBAHHBIX PacTBOpOB BeiamuuHa pH
MOXeT UMEThb U Apyrue 3HayeHus, Harpumep: -1([H*]= 10"); 15([H*]=
10—) m T.n. 3HaYeHUs] BOMOPOIHOIO ITOKa3aTelsisd NI HEKOTOPBIX
PacTBOPOB IIPUBEAEHBI B TA0. 8.

Ta6smma 8
PacrtBop pH | PacrtBop pH
HCI (37%) -1,1 | Mosoko 6,9
HCI (1M) 0 H,O (muctunnupoBaHHast) 7,0
COK >KeJTyTOUHBII 1,4 CiioHa yejoBeKa 7,3
COK JTMMOHHBIN 2,1 KpoBb 7,4
CoK anejnbCUHOBBIN 2.8 Muiuio 8,4
Cyxoe BUHO 3,5 H,O (Mopcxkast) 8,8
IMomumopst 4.3 CTupaJibHble TTOPOLUIKK 10,9
Kode uepHbIit 5,0 | AMMuak GBITOBOIT 11,9
MoyYa 6,0 NaOH (1M) 14,0
H,O (moxneBast) 6,5 NaOH (HachllEHHBIN p-p) 15,0
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Bydepnbie pacTtBopbl. PacTBopbl, moanepXXuBarolye omnpeae-
JIEHHOE 3Haue€HWe BOJOPOMHOIO ITOKa3aTelisl, OKMCIUTEeIbHO-BOCCTa-
HOBUTEILHOTO TTOTCHIIATIA WM APYTUX XapaKTePUCTUK BOTHOI CPEIBL.
B kxauecTtBe Oy(epHbIX paCTBOPOB MPUMEHSIIOTCSI PACTBOPbI C1A0bIX KUC-
Ja0m, caabwvix ocHo8aHull i VX coneil. bydepHbie pacTBOpbl UMEIOTCS U B
opraHusmMe yesnoBeka. Tak, OydepHbIil pacTBOP KPOBU COCTOMT U3 pa-
cropoB H,CO, u NaHCO,. YBenuyenue B oOpraHu3Me 4eloBeKa clia-
00i1 KMCJIOTHI WX CJIA00TO OCHOBAHMS BBI3BIBACT TAKME IIPOIIECCHI:

H* + HCO;” - H,CO,
OH™ + H,CO, - HCO,+ H,0

ITpoayKThl 3TUX peakLUii CTAaHOBITCS YacTblo OyghepHoll cuc-
membl TIONICPKAHUS TIOCTOSTHHOTO 3HAYeHUSI BOOOPOTHOTO ITOKa3a-
TeJIT KPOBU YEJIOBEKa.

Bydepnas cucrema. CrcteMa Ha OCHOBE OygepHbiX pacmeopos.
IMonaep:krBaeT Ha HY>KHOM YpOBHE 3HaUeHUE 8000p00HO20 NOKA3AMeNs.

IIpoussenenne pacrBopumoctu (ITP). Koncmanma pasrosecus
mpoliecca AUCCOLMAIINY MaJIOPAaCTBOPUMOTIO BEIIIECTBA B €70 HAChI-
1eHHoM pactBope. Hampumep, npu pactBopeHuur AgCl B HachIeH-
HOM pPacTBOpPE YCTaHABJIMBAETCSI TeTePOTeHHOE paBHOBECHE:

AgCl - Ag'+ CI”

KoHcTaHTa paBHOBECHS 3TOTO IIPOIIecca OMPEACIISICTCS TOJIb-

KO Ipou3BeleHeM KOHIeHTpauuii noHoB Ag* u CI™:
K= [Ag"]-[CI']

[IpousBeneHME KOHIICHTpAIIMii MOHOB TaKOTO MaJopacTBO-
PUMOTO BEIIIECTBA B €T0 HACBHIIIEHHOM PAacTBOPE MPH JaHHON TeMITe-
patype SBJsIeTCsl TOCTOSIHHOM BeJIMYMHOUN U Ha3biBaeTcs I1P:

[Ag'] - [CI']
B o61uem Buae ajist peakiiiu Aan < nA*+ mB~
P, .. = [A]-[B]"

6.3. Tuapoymus

T'uapom3. O6MeHHOE B3aMMOACHCTBHE MEXIY BEIIECTBOM M
BOJIOI; PA3HOBUIHOCTD UOHHbIX peakyuli. Y CJI0BUEM IIPOTEKAHUSI IIPO-
Lecca TMAPOJIU3a SIBJISIETCS CIIOCOOHOCTh BEILECTB OOPa30OBLIBATh C
noHamu Boabl (H* m OH™) cnaboauccounupyrolme cCoeauHeHUs.
I'iaposu3y moaBepraioTCs COJIM, B COCTAB KOTOPBIX BXOIST KATUOHBI
WM KUCJIOTHBIE OCTATKU CJIa0bIX OCHOBAHMI M KHUCJIOT, a TakXe
pasnuyHble opeanuueckue coedurenus (OeIKU, YIIeBOAbI, 3(PUpHI,
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Xupbl). Tuaponn3, Kak MpaBUIo, COMPOBOXKIAETCS M3MeHeHneM pH
cpeabl. ['Maponn3 KaueCTBEHHO XapaKTepu3yeTcsl KOHCTAHTOM U CTe-
MEeHbI0 THAPO/IM3A, HAIIPUMED:

Na,CO; + H,0 « NaHCO, + NaOH%m
COJ +H,0 = HCO; + OH"

ZnCl, + H,0 = Zn(OH)CI + HCIZ
Zn** + H,0 - Zn(OH)" + H* %

B npuBeaeHHBIX MpUMepax MAPOJIM3a CoJiel c/1aboi KUCIOThbI
u cunbHoro ocHoBanus (Na,CO,) u c1aboro 0CHOBaHUSI ¥ CUJILHOM
kucyioThl (ZnCl,) mpouece MpoTeKaeT IMPEUMYILECTBEHHO T10 MEPBOM
crynieHu. Eciu conb o6pa3oBaHa c1aboi KMCIOTOM U cJIa0bIM OCHOBA-
HHMEM, TO TPOLECC TUAPOIU3a MPOTEKAeT B OOJIBILIMHCTBE CIy4YaeB 10
KOHIIa, a pH cpenpl B 3TOM ciydyae MEHSIETCSl HE3HAUMTEJIbHO:

FeCO, + 2H,0 - Fe(OH), + H,0 + CO,, pHOI7

Ecnu ke conb 06pa3oBaHa CHJIbHBIM OCHOBAHMEM W CYUIHHOM
kucnoroit (NaCl, K,SO,), runponmns He MPONUCXOINT, TIOCKONIBKY B
CHCTEME UMEETCA JIMLIb OIMH CNabblii snekTponut — H,O, mosromy
BO3MOXHOCTb cBs3bIBaHMSI MoHOB H* mimu OH otcyrcTByer. B Ta61.9
MIPeACTaBICHBI Pa3HBIC CAyYau TUOPOJIN3a COJICH.

efloyHas cpema, pH>7

kucnas cpeaa, pH<7

Ta6smma 9
PasHble cinyyan rugponusa coneit
Ipupona conu IIpoaykThl peakumu Peaxkius
TUAPOJIU3a cpensl (pH)
OcHoBaHuUe Kucnora
CunbHast |[uaposmn3 npakTUYecKu He UAET HeiitpanbHast
(pH =7)
CunbHOe Cnabast CuibHOE OCHOBaHME + KUCIas COJIb Ienounas
(U cyabast OHOOCHOBHAST KMCJIOTA) (pH>7)
CunbHast CuuibHast KUCI0Ta + OCHOBHAsI COJIb Kucnas (pH<7)
(wnm cnaboe ocHoBaHue NH 4OH)
Crnaboe 3aBHUCHUT OT CpaB-
C OcHoBHasi cosb (WM claboe OCHOBAaHUE |HUTEIbHOMN CHIIBI
abast
NH,OH) + cna6as xucnora KUCJIOTBI U1 OCHO-
BaHMS, OOBIYHO
pH O7
Cunaboe, Crnabas Tuaponus uaet 10 KOHIA: HexkoTtopsie nipo-
MHOTOBa- JieTyvast cnaboe ocHoBaHue + ciabas Jetydyast  [IyKTbl yXOAST U3
JIEHTHBIX Me- KHMCI0Ta cepbl peakiuu,
TaJJIOB pH O7
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[ToHsTHE THUAPOIM3a TPUMEHUMO HE TOJIBKO K cojisiM. B Bon-
HBIX pacTBOpaX B3aUMOJEUCTBME MHOTO3apsIAHBIX KATUOHOB C MOJIe-
KyJIJaMH BOIBI MOXET MPUBOIUTL HE TOJIBKO K WX THIpaTallii, HO B
HEKOTOPBIX CIIyJasx M K IIPolieccy, ameKBaTHOMY Tuapoin3y. Harmpu-
Mep, B3aUMOJeNCTBUE KaTuoHa Me™ ¢ BOJO MOXHO MpeacTaBUTh
KaK TUIPOJIM3, 3aKII0YAIOIIUICS B YACTUYHOM OTIIEIIJIEHUHU ITPOTO-
Ha OT TMAPATUPOBAHHOTO MOHA IO CXEeMe:

Me(H,0)"" +H,0 - Me(H,0)_ (OH)"* + H*(H,0")

Ha puc.47 gaHa cxema Uit KOHKPETHOTO TUIPATHUPOBAHHOTO
HMOHA aTIOMUHUSI.

H,0 3+ H,0 2+
HQO /7 Hzo Hzo /OH7
)l +H0 < PN +H*(H30%)
Hzo 1 HQO HQO 1 Hzo
H,0 H,0

Puc. 47. Cxema ruipaTUpOBaHHOI'O MOHA aJTIOMUHUS

I'vaponus mMpoKo MPUMEHSIETCS] B XUMUYECKOM MPOMBIILII-
JICHHOCTH TSI TIOJIyYeHMS CaXapoB, CIIMPTOB, IHIIEBBIX OpraHMIec-
KHX KUCJIOT, MbLJIa, TIMLIEPUHA Y APYTUX BELIECTB. Peakuuu, pouc-
XOISIIME TIPY TUIPOJIN3E UCIIOIB3YIOTCS MPU TOTYYEHUN KOJUIOWI -
HBIX PACTBOPOB, IJISI OYMCTKHU BOIBI, MAYIIEH Ha MATaHUE ITaporeHe-
paTopoB U IJIs IPYIUX LEJIEH.

Crenenn ruaposmusa (h). OTHolIEHUE YKCIa TUAPOTM30BAHHBIX
MOJIEKY (Nrmp) K 00IeMy YMCITy pacTBOPEHHBIX MoJeKya (N . ):

h= N 000,
o011

BrbIipaxaeTcs B 109X €AMHUIIBI WU TTpolieHTaXx. CTeneHb Tri-

posM3a 3aBUCUT OT KOHCTaHTBI ruaponnsa (K ) n KOHLEHTpaLuu

conu (¢
h ~\/Krvmp /CCOJ'H/I .

I1pu pazdaBieHnM pacTBOpa CTeNeHb IMAPOIN3a YBeTMIMBACTCS.
KoHcTanTa ruapoamsa— KOJIMYECTBEHHAs XapaKTepuCTHKa
TUAPOJIN3a; MOCTOSIHHAS BEJIMUMHA, SIBJISIOLIASCS OTHOIIEHUEM KOH-
CTAHT OMCCOLIMAINU BOJIBI (KB) u caabou xucaomor (K, A), WJIV BOXEBI

com/l)'
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U caaboeo ochosarnus (K ), WK BOIBI U TIPOU3BENCHUST KOHCMAHM

MeOH

Ouccoyuayuu cadboi KUcnotel u cnaboro ocHoBanusa (K, * K, o)
K KB K — I<B - K - I<B
K e K ’ TP Ky, K
HA MeOH HA HSMeOH

Hanpumep, monekynsaproe ypasHeHne ruaponusa NaCH,COO
MMeeT BUI:
NaCH,COO + H,0 = CH,COOH + NaOH,
HMoHHO-MOJIEKYJIIpHOE YpaBHEHUE:
CH,COO™ + H,0 = CH,COOH + OH"
KoHcTaHThI paBHOBECHS B 3TOM CJIydyae 3allUIIyTCS B BUIE:

- [Cl—l COOH [oH']
[cH,c00°[H,0]

[HA ][OH ]

A 0 ]

KOHLIeHTpaL[I/ISI BOJIEBI B pa36aBI[€HHBIX pacTBOpax M3MCHSICT-
Cd HE3HAYUTEIBHO, U €€ MOXHO CYUTATh ITOCTOSHHON BEJIUYUHOMN.

WK B 0OIlIEM BUJE:

HA [[OH"
K]‘Mﬂp =K |:{H2O] = [ [J:_] ]
3amenssa [OH] = K,/[H*] nnu yMHOXMB YUCIUTEND U 3HA-

MeHaTeJIb KOHCTaHTHI Tuapoaun3a Ha [H*] momyuaem:

_[ma Jon]w]

_ Kg
S T K
TIoe KH »— KOHCTaHTa OuCCOLMalnn 12001 KMCJIOTHI:
1 _ [HA]
Kya [H+ [A] ’

Bmasinue ruapoJm3a. M3meHeHue CBONCTB CpEabl 3a CYET IMPO-
AYKTOB IrmapoJusa, 0o0ecreynBaoInX BO3MOXHOCTh IPpOTCKaHUA
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XMMMUYECKUX TpolieccoB. Hamprmep, B pealbHBIX YCIOBMSIX MHOTHE
MeTaJUIMYeCKre U3IeNNs, KOHTAKTUPYS C pacTBOpaMu COJiei, MOTYT
TOIBEPTaThCS Pa3pyIICHUIO B PE3yIbTaTe B3aMMOICHCTBHS C TIPOAYK-
TaMU THAPOIn3a. [1prMephl TaKnX B3aUMOICUCTBHI IPUBEICHEI HIDKE:

1. Fe+ pacteop ZnCl,. BogHblif pacTBOp MMEET KUCIIYIO pe-
aKIIMIO 3a CYET FMApPOJIM3a;
ZnCIl, + HO = Zn(OH)CI + HCI,

Zn** + HO = Zn(OH)" + H*
Kene3o, KOHTaKTUPYsI C TAKUM PAaCTBOPOM, B3aUMOIEHCTBYET
C KHUCJIOTOH 110 peakiluu
Fe + 2HCI = FeCI, + H,1
2. Al + pactBop Na,S. Cynbbun HaTpus B BOAE MOABEPraeTCs
TUAPOIU3Y:
Na,S + HO < NaHS + NaOH
IlenoyHas cpema 3Toro pacTBopa 00yCIOBIMBAET IOCIEAYIO-
1ee paspyleHre aTloMUHMS ( ¢ YIeTOM OKCHAA Ha IMTOBEPXHOCTH):

2A1,0,+ 4NaOH+ 6H,0= 4Na[AI(OH),] (w1 Na,JAI(OH),])
2A1 + 6H,0 = 2AI(OH), + 3H,1
AI(OH), + NaOH = Na[AI(OH),]
B xoHeuHOM uToOTE:!
2A1 + 2Na,S + 8H,0 - 2NaHS + 2Na[AI(OH),] + 3H,

BoT nouemy anioMUHUEBYIO IOCYAY PEKOMEHAYETCSI UCITOJb-
30BaTh TOJIBKO [JIS1 KUIISYEHUSI MOJIOKA M BOIbI, MMEIOLIUX HEMHT-
paJIbHYIO peakiuuio. ['maponns urpaer GOJBILIYIO pOJib B XXU3HEIEsI-
TEJIPHOCTH OpraHu3MOB. [1py rumpos3e MIUHEPATIOB IIPOMCXOIAT BaXK-
Hble U3MEHEHMSI B COCTaBe 3eMHOI Kopbl. Hanpumep, B pe3yiibTare
TUAPOJIM3a TOPHBIX MOPOI BYJIKAHUYECKOTO IPOMCXOXIECHUSI B pa-
CTBOD MEPEXONAT B IMAPOIM30BAHHOM BuIE KpeMHeseM (Si0O,) u rm-
HoszeM (ALO,), KoTopble, B3aMMOIENCTBYA APYT C APYroM, obpasy-
[OT Pa3JIMYHOTO BUAA TJIMHBI 10 CXEME:!

ropusle mopoast + H,O —

- mpoaykTel tuaponusa (SiO,”, AIP*, K*) - KAISi,O,,.
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