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CKOPOC‘mb XUMUYECKOU pPeaxKkuuu u xumuueckoe pasnoeecue

CKOpOCmbIO XUMUUECKOU peakyuu HA3bIBACTCA HN3MCHCHHC KOHLICHTPAIIUH
BCIICCTB B XO0AC pCaKIUMH B CIMHUIY BPCMCHU:

y_de
dt

KuneTtnueckoe ypaBHEHHUE PEAKIIUN:
V =k'[A]:[B] — Beipaxkenue 3/IM
Jlns oOparumoit peakuuu A + B <» C + D B coorBercTBuHu ¢ 3/[M

7 = k-[4]-[8] v =k-[c][p]
L
Tornga B MOMEHT paBHOBECUSA K = @ 2
Konuenmpayuonnan llfl IlILJ pasnoesecus

ad +bB <> cC +dD «_lcl-[D]
[



OcHoeéHble non0ICCHUS meopuu pacmeopoe 3J;ieKkmpoiumaoe.

» Ilpouecc AMEKTPOIUTHUECCKON JUCCOIUAIIMN U300paKaIOT XUMHUYECKUMU
YPABHECHUSAMH, HATIPUMED:

HCl & H +Cl

e Cmenenvb 31eKMpoaIumuyecKoll Ouccouuauuu

C
C()ucc a (%) — ducc 100%
C C

e Ilo chocobnocmu Kk ouccoyuauuu 31eKmpoaumosl pazoenaiom Ha 3
2pynnol:

o =

ucx ucx

e 1. cunvnuie anekmpoaumel (o = 1)
e 2. chadvie Inekmpoaumot (o < 1)
* 3. 91eKmpoumsl cCpeoHell Cubl.
Obwan Konuyenmpayus uoHo8 6 pacmeope c,
c.=maC
Al(S0,), — 2AP" + 38042' (a=1) c(AI’")=2-1-0,1 = 0,2 Monb/1
c(SO42') =3-1-0,1 = 0,3 Momb/n



Koncmanma Ouccouuauuu c1anozo dieKkmpoiuma

AB —> A"+ B~ — [A+] [B ]
[AB]

Koncmanma pasnoeecus, omeevarouian Ouccouuauuu c1anozo
Jdjiekmpoiuma, Hasvleaemcsi KOHCMaHmou Ouccouuauuu

CH,COOH — CH,COO™ +H* K, = L cr.coo ]
[CcH,cOoOH |

H,CO, — H' + HCO; g, -l1coll]

[#.,c0,]
HCO; »>CO¥ +H' g, -lcor]lm]
\HCO; |
H* [ -|CO;
H,CO, — 2H" +COY kL] ]—K K,

|H, CO]



3akon pazoasnenus Ocmeanvoa

2 2
o (e-a) @
c-(1-a) l-o

a <1 K=a’ ¢ o~ |—

Ilpu pazoasenenuu cmenenv ouccouuayuu yeeauiu8aemc

a, =c; "y,

ai — AKMUBHOCHb OAHHO20 UOHA

Y, - Koy(hpuyuenm akmugHocmu uoHa (y. < 1)
1

1 n
Hounasa cuna pacmeopa [ =— E c. -z’
2 ' l l

i=l1



Kucinomnuo-ocnoenuie paesHoeecusn 6 B0OHDbBIX pacmeopax

* B coomeemcmsue ¢ npomonumuueckou meopuet bpencmeoa u Jloypu éce

yacmuuybsl, cnocoombwle npu uorHusayuu omuienjiiams NPOMOH, HA3bl6AIOMCA

Kuciomamu, ece 1acmuuybl, cnocoomwle npucoe&urmmb nRPpoOmMoH —
OCHOeéanRUAMU.

Kucnomer HCN (k) < H + CN (ocn)
HS (k) < H' + 8% (ocn)
Ocnoeanus CN (ocn) + H — HCN (k)
NH, (ocn) + H" < NH " (k)
Takue Kuciomol u OCHOGAHUA, HAXO0AWUECA 6 KUCAOMHO-0CHOBHOM

paenosecuu, nazviearomcsa conpsricenuvimu, mo ecmv HCN u CN -

CONnpAIICEHHbBIE Kucjioma u OCHOeaHue, aAMMuaK U UOH AMMOHUA —
CONnpAIICEHHbBIE OCHOBAHRUE U KUucjiomada.

Ameponum (amgpomepnoe eeuiecmeo)
HCO; < H + CO32'
HCO; + H < H,CO,



Kucinomno-ocnoenuie paeHoeecusn 6 BOOHDbBIX pacmeopax

Cocnacno COBPEMEHHBIM npeocmaeieHuAM 6 600¢e
ocyuiecmeinemci npomojiumu4decKkoe paesHoeecue —
asemonpomaoJiu3s 68000bl:
H,0 + H,0 < H,0" + OH unu ynpowenno: H,0 <~ H" + OH
Konuenmpayuonnasa koncmanma ouccouuayuu . [H+]. [OH‘]
- [1,0]

IIpu memnepamype 298 K (25°C) snauenue g — 1,6-107'° , a monapnas
KOHUeHmpauus 600bl 8 YUCMOU 800¢€
n(H,0) m(H,0) 1000z

Voo M(H,0)-V 182/ Mo -1

Ky, = K'[HzO]: [H+]'[OH_]: 1074

Benuuuna KW Ha3bléeaemcs KOHCmaHnma aemonpomaoJiuia 600bl UIU UOHHOE
npou36e0euue 600bl. Hpu noesluienuu memnepanmypsl Cmenenb uonuzauuu
6000l yeenuuueaemcsa U 3HaA4eHue KOHCmaunmsl aemonpomaoJiuza pacmem.

|H,0]= =55,55mon6/ 1



Kucnomno-ocnoenwie PpaeHoeecus 6 B600HbIX pacmeopax

~lgk, =-lg|H" |+ -1gloH | pK, = pH + pOH =14
[H " ] = [OH _]: 107 pH = 7, neiimpansnas cpeoa

[H ‘o107 pH <7, kucaaa cpeoa

[H *: []1077 pH > 7, wenounan cpeoa

JIna Kkonmpoasa 3a KUciomHoCmvlo cpeobl NPU NPOBEOCHUU XUMUYECKUX
PeaKkyuii UCnoIb3yI0m KUc10mHo-0CHOGHbIE UHOUKAMOPbI

Kaosicovtit unoukamop xapaxkmepuzyemcsa uHmepeaaiom nepexooa OKpacku
(UII0), komopwtit 3aeucum om nHPuUPoOsbl UHOUKAMOPA, U NPEOCMABAECH

cooou oonacme pH, 6 Komopoi npoucxooum u3meHeHUe OKpPaACKU
UHOuKamopa.



HIIO ona nekomopvlx uHOUKAMOpPOs

Huoukamop HIIo H3zmenenue okpacku
MeTnnoBbIf OpaHKEBBIN 3,0-4,4 KPACHBIU — KEJIThIN
(MeTUIIOpaHK)
MeTnnoBbIN KpaCHbBIN 42 +6,2 KPaCHBIU — KEJIThIN
(METUIIPOT)
Jlakmyc 6,0 = 8,0 KpPacCHBIN — CUHUH
®enondranenH 8,0 +10,0 O€CILIBETHBIN - KPAaCHbBIN




Jleiicmeue 00HOUMEHHHBIX UOHOB

CreneHb AUCCONUALNUM CJIA00T0 JJIEKTPOJIUTA TMOHHUKACTCH MPH
BBEJCHUM B PACTBOP KAKOro-Jiu00 CHJIBHOIO JJIEKTPOJIUTA,

cozlepmamero OIlHOHMeHHbIﬁ C HUM MOH.
_|na; Hon ]
[NH, |- |H,0]

NH,+H,0<> NH,; +OH" K

Ceéoiicmea  HeKOmMOpbIX  pACMEOPO8  COXPAHAMb  NPAKMUUECKU
HOCMOAHHYI0 KOHUEHMPAUU UOHO8 6000po0a npu O0odasieHuU
HeDOMbUIUX KOIUYEeCme KUC0Mmbl, Wies104U, 4 maKiice npu pazoasienuu,
Hazvlearom OyghepHvim Oelicmeuem, a pacmeopvl, Komopvie 00aa0arom
MAKUM C6OUCMEOM — OyhepHbIMU PACHEOPAMU.

ayemamuulit 0yghepuwlit pacmeop — cmecb YKCYCHOU KUCTOMbL U
auyemama Hampus , AMMOHUUHBLL OyhepHublil pacmeop — cmecw
AMMUAKA U XTI0PUOA AMMOHUAL.

CH,COOH + H,0 <> CH,COO™ + H,0"
CH,COO™ + H,0 <> CH,COOH +OH~



bygepnvie pacmeopuor

e Konuuecmeennoii xapaxmepucmukou cnocoonocmu O0yghepnozo pacmeopa
noooepocusamsv 3aoannyio eeauuuny pH aenasemca oyghepnas emkocmsv, noo
KOMOopoi NOHUMAIOM KOJAUYECME0 MOJ1ell CUNbHOU KUCI0Mbl UIU CUTbHO20

OCHOBAaHUs, npuobdasieHue Komopozo Kk 1 1 oygheprnozo pacmeopa uzmensem e2o
PH na eounuuy.

Ilpomonumuueckue pagnosecus 8 pacmeopax cosneil (2uopoaus coeii).

e ludponuz conei — 3TO0 B3aUMOACHCTBHE HOHOB PACTBOPEHHOW COJIM C
moJiexkyJgaMu Boabl (monavMu H™ u OH", BOZHHKAIOIMMME IPH JHCCONUALHH
Boaipl HO <« H*" + OH), B pesyJbrare KOTOPOro 00pa3yIloTCs

MAJIOMUCCOIIUUPOBAHHDbIE CcOeUHeHHUsl (cjadble KHCJIOTBI M cJadble
OCHOBAHHSA).

e Peakyua cuoponuza npoyecc oopamumslii U 6 pacmeope yCmaHae/1u6aenmcs
XUMUYECKOE PAGHOBECUE MEIHCOY NPOOYKMAMU PEaKUUU U UCXOOHIM
COeOUHEeHUeM, KOmopoe Xapakmepu3yemcsa COOmeemcmayrouieil KOHCMmanmou
pasHosecus — Koncmanmou zuoponusa K.



T'uoponus coneu

eKonuuecmeenno 2uoponus xapaxkmepuzyemcsi cmenenvlo 2uoponusa h,
KOmopasi pagHa OMHOUWEHUIO YUCIA NPOUOPOTUIPOBAGUIUXCA YACHUY 1 op
K 00wemy 4uciy ucxXoOHbIX UOHO8 R U YUCIIEHHO 8bIPANCACMCA 8 00AX
eounuywl unu npouenmax(%):

= MNeuop. h(%) _ N ouop. 100%
Mucx. M.
Cmenensv 2uoponusza yeeauvueaemcs ¢ yMeHbUICHUEM KOHUEHmMpPauuu
cuopoausyroweica coau (pazoasnenuem) u ¢ pocmom memnepamypol
(nazpeeanue).

Tuoponuzy e 600HbIX pacmeopax nooeepzarwmcsa cojiu, cooepicauiue
KamuoHbsl C1a0blX OCHOBAHUIL U AHUOHBL C1AOBIX KUCIOM.

1. I'uoponu3s conei, codeprrcawiux KAamMuoOH CUIbH020 OCHOGAHUA U AHUOH
cnaoou 00noocuognou kucinomul (MA). Takue conu nayeno ouccouuupyrom
8 600HOM pacmeope ¢ 00pa306anuem Kamuonda cuibHozo ochosanus M u
anuona ciaoou kuciomot A MA — M+ A"

AHuon caabdoit Kucaiomol 2uOpoaU3Yemcsa no yPpaeHeHuIo:
A +H,0 < HA+OH (pH>7)



T'uoponus coneu

_ [H4)-lon” | low-
"l Tl K-|H,0]=K, = [HA%A[O]H |
k lmallon ] | K,
4] |m] K
Ilpu smom, uem cnabee obpaszywuwiaaca 6 pezyiomame 2uOpoaU3aA KUCI0ma
(menvwe K ), mem Oonee cuibHbolM OCHOBAHUEM AGNAEMCA AHUOH IMOU
KUCIOMbl U mem 6 Donvuiell CmeneHu uoem 2uopoiu3.
HCOOK, CH,COONa, KNO,, NaF, LiClO, KCN, C H.ONa
2. T'uoponuz coneii, codepicawmiux KamuoH c1ado20 00OHOKUCTIOMHO20
OCHOBAHUA U aHUOH cuabHou kuciomwl (BX). Takue coau mnaueno
ouccoyuupyrom 6 600HOM pacmeope ¢ 00pa3oeaHuem Kamuona ciadozo
ocnosanusa B* u anuona cunvnoii kucnomer X:

a

BX —> B'+X K,
Kamuon cnaoozo ocnoeanusa 2uopoausyemcs no ypagHeHuro: K o K
B++H20<—>BOH+H+ (pH <7) b

NH (Cl, AgNO,, conu opeanuueckux amunos (nanpumep, CH,NH.NO,
(C,H),NH (I, C.HNH,Cl u op.).



T'uoponus coneu

3. Tudponus coneit, codeprycawiux KamuoH c1a0020 0OHOKUCTIOMHO20
OCHOGAHUA U AHUOH Cc1a00ou 00H0O0CHO8HOU Kuciomuvl (BA). I'uoponus

maKko2o muna co.jeu npoucxodum cyuacmuem oooux UOHOG, exodnmux

6 cocmae coau.
B +A +H,0 <~ BOH + HA

CH,COONH, K =K, pH=pOH-=T

K
K, =—"_
K -K,

NH CN, NH Cl0, AgNO,, €H . COONH , C_H NH F u 0p.

4. Tuopoausz conei, cooepycawiux KamuoH CUTbHO20 OOHOKUCTIOMHO20

OCHOBAHUA U AHUOH_C1A00U MHO200CHOBHOU KUCTIOMbl (M”A)

Conu M, A naueno ouccoyuupyrom 6 600HOM pacmeope ¢ 00pazosanuem
Kamuona cuibHo20 ochosanus M’ u anuona ciaboii 08yxocHOEHOU

Kucnomul A>, Komopwiii 2udponu3yemcs cmynenuamo no ypagHeHusAM:
A* + H,0 <~ HA" + OH (I cmynens)
HA+H,0 < HA+ OH (Il cmynens) pH>7




T'uoponus coneu

o _lallon-| |nallon] |u] &,
S ES R Ve N 72 B
o _mAllon | [Hyallor-| [n7]_k,
» |ma| T |HA| H'| K,

> >
TaKKaKKaI KaZ’mOKhI Khz

Na,S, K2C03, Na2S03, Na2C204

K;P04, Na3As04, Na3Sb03




Ilpou3seeoenue pacmeopumocmu

I'emepozennaa (neoOnopoonas) cucmema — Mo cucmema, COCMOAUWAA U3
HECKOJIbKUX 20MO2EHHBIX (Da3, pa30eneHHbIX Mexcoy co00il Nn08ePXHOCHbIO

paszoena.

Paeuoeecue, ycmanaeiaueawuieecst 6 zemepozelmoﬁ cucmeme Ha Zpanuue
pa30efta d)a3, Ha3bleaemcs 2CemepoeéHHbIM pA6HOoBecUuem.

I'emepozennan cucmema «ocadok — pacmeop» BaSO , (m) « Ba’t + 5042- (p)

I(onuenmpauuﬂ eeuiecmea 6 HACLIUIEHHOM  pacmeope Ha3sbvleaemcs
pacmeopumocmbsio. Pacmeopwnocmb Aejiaemcs KOJIUYeCmeeHHOoll
xapakmepucmukoﬁ CnocooOHoCmu eeuiecmea pacmeopAambcCA. Paznuvarom
MOJIAPDHYIO U MACCOBYIO pacmeopumocmbsv eeuiecmaed.

Monapnaa pacmeopumocmsv eewecmea (S, MOAb/1) — IMO KOJIUYECHBO
PaAcmeopenHo2zo eeuiecmaea, cooeprcauieecs 6 00HOM aAumpe €20 HACbIUEHHO20

pacmeopa: n -

VM-V
Maccosaa pacmeopumocmo eéeutecmea (1, 2/n) — 3mo macca pacmeopeHHoz20
6emecm6a, coaepofcamaﬂc;l 6 00HOM Jlumpe elco Hacumeuuozo pacmeopa:



IlIpouszeedenue pacmeopumocmu

M X, (m)e> nM™ +mX" (p)

go M) alxm )

g =

- MepMOoOUHAMUUECKOE NPOU3BEOCHUE
CZ(M n X m (m)) pacmeopumocmu (IIP)

K a(M””T °a(X"‘)m =¥ [M"’]" Yy [X]m =YYy Ks

KO
K ¢ = [ M m+]" . [X"_]m — S - KOHUEHMPAYUOHHOE NPOU3BEOeHUE

14 ;{'/[ . y;? pacmeopumocmu (IIP)

Ilpasuno npou3ee0eHusi  pPacmeopuUMoCmu; npouszeeoenue
AKMUGHOCMell UOHO8 8 CHIENEHAX, PAGHBIX CHIEXUOMEmPUUECKUM
Kodghpuuuenmam, 6 HACLIUEHHOM PACMEOPE MAIOPACHEOPUMOZO
INEKMpPoOIuUma ecmov GEeIUUUHA HOCHMOAHHAA O  OAHHOZ0
pacmeopumens, memnepamypul, 0a6,1€HUAL.



Ilpou3zeeoenue pacmeopumocmu
M X <>nM"”" +mX"
[ m+]= nS
[X”_]z msS
Ks = [ m+]n [ "_]m = (nS) -(mS)" =n"-m™ .S
KS

n"-m”
Pacmeopumocmo 3a6ucum

1. om npupoovt manopacmeopumozo coeouHenu,
2. npupoowl pacmeopumes,
3. memnepamypul,
4. 0oaenenus,
5. npucymcmeusn 6 pacmeope Opy2ux 31eKmpoaumos (KaKk umerouwux, maxk u He
UMeuuUxX 00HOUMEHHbBLIE UOHDBL C OAHHBIM MAIOPACMBOPUMBIM COCOUHECHUEM),
6. a makyce paziuuHBIX 6euiecme, 6CIMYyRAIOWUX C UOHAMU 0CAOKA 8 PeaKyuu

Heﬁmpaﬂmauuu, KOM”JIQKCOOﬁpdS'OKaHM}l u Opyzue XumuueckKue peaxkuuu.

S:m+n



Ilpou3seeoenue pacmeopumocmu

Ilpouseeoenue pacmeopumocmu  A614emcsi  OOHOU U3  OCHOBHBIX
XaAPAKMEPUCMUK MAJI0OPACHEOPUMbBIX IJIEKMPOJIUMOE U NO 3HAYECHUIO

IIP:
1. moscHo paccuumameo ycnoeus 0carcoeHus;
2. onpedenums pacmeopumMocms 0AHHO20 0CAOKA 8 OAHHBIX YC/108UAX;
3. 6bLACHUMb KAKOU 0CA00K Oy0em éblnadams nepeviM.
U3 eécezo ckazannozo evimexarom 08a c1e0Cmeusi:

I. a) Ecnu npouseeoenue konuenmpayuu uoroe (HII) menvuie eenuuumol
npouseedenus pacmeopumocmu (IIP), mo pacmeop nenacviuien
OMHOCUMENbHO OAHHO20 MPYOHOPACMBOPUMO20 COCOUHEHUA U 0CAOOK
He o0pazyemcsi;

0) eciu npouzeedenue konuenmpauuu uonoe (HIl) pasno npouseedenuio
pacmeopumocmu (IIP), mo pacmeop HacviuieH OmMHOCUMETIbHO OAHHO20
MpPYyOHOPACMBOPUMO20  COCOUHEHUA; 6  pacmeope  Hacmynaem
nOO0BUIICHOE PaAsHOBecUe U 0CA00K He 6blnaoaem;

6) Ecnu npouzeedenue konuenmpauuu uornoe (UII) donvue npouszeedenus
pacmeopumocmu (IIP), mo pacmeop nepecviuien OMHOCUMENbHO
OAHHO20 MPYOHOPACMBOPUMO20 COCOUHEHUA U O0CAOOK 00paszyemcs.
Ocaook evloensemcsa 00 mex nop, NOKa He Oyoem 00CMUZHYma 8eaUUUHA
IIP.

I1. U3 08yx mpyonopacmeopumvlx cOeOUHEHUIL 8 NePpeyio ouepeosb 6blnadem
8 o0cadok mom, uve npouzeeoenue pacmeopumocmu (IIP) oyoem

YB3 NRA DI TEATI NA



