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Cy3 6omu

KICC XXVI cpespuuuHr xapoprapuaa yH GupHAUH OeLl
HHINIHKAA OJIHI TABJIHMHH SHAJA TAaKOMHJUIALITHDHIL, XalK
XY2KaNUrHra I0KOPH MaJlakaju MyTaxacCHC KajpJap eTKasud
OepHuIHH HAA AX KA Badudacu Kyimaran. By Basupanu
amanra OIMPHLI YYyH CTYAEHTJADHHHT OJIraH Ha3apHi
OHMMMJIapHHM aMaJsnii MAaWFyOTIapaa NyxTazam, yJapra
Ha3apui GHJIMMJIADHH aMajjga TaTOMK JTHIUHH YpraTuil
KaTTa axamusiTra sra. AHa wyJiapHu Hasapia TyTraH XoJl-
Jla Ba aHaJIUTHK XHMHSIAH Iy BakTra Kajgap y30eKk THJIH:
Aa aMamuit KyJulanMa HYKJAWCHHH XHco6ra oJM0, aBTopJap
ymby KymraHMmaHH €3MIUHH MaKcaara MyBO(HK /Ae0 Tom-
ZHJap.

By xuto6 mKKH KHCMIaH, TYKKH3Ta G60GAaH TaIUKHJ
TONraH. YHJa KHCIOTA Ba aCOCJHAPHMHT CyBJArH 3SpHTMe-
JIapHAA XHMHSIBHH MYBO3aHAT, Kam 3pyBuaH OHpHKMasap/la
MYBO3dHaT, TY3JIADHHHI THAPOJH3H, OKCHAJAHHLI-KaHTapHJ-
ML NpOLLeCCIapUHUHT  OOpHILMIA XMMHSBHH MyBO3aHar,
FPABMMETPHK Ba THTPUMETPHK aHaJiM3 yCyJulapH AacocHaa
XucoGuaunap Gepuiran. Xap Gup 606 ¥3 HaBCathaa KHC-
Kaua Hasapui KHCM, MacaJaJapHd euHIura JA0Mp HaMyHauap
Ba MyCTaKHJ/l euHIl y4yH MacasaJapHu ¥3 MuHra OJaiH.

KutoGnu €smwina aBropsap ToMOHMAaH KyJiaHraH ajia-
OuéTiiap pyiixath KyJJIaHMaHWHT OXMpHJa KeJTHPHJIraH.

Y6y yKyB KyasiaHMaHuHT KYaé3macuuu Garadema Ky-
pub YHKHO Y3UHHHT KHMMAaTJIH (ukp Ba MyJOXa3alapHHH
onnnupran Cam[lyY nouentn O. . dajisysnaesra Xamaa
Kyn€amanu 7aiiépramina xarra épnam Gepran CamJ1Y acnu-
pantin H. K. Myxammannesra apropsap karta MHHHATAOD-
UHJIHK - OHJIHpaZHIap. 3

»AHaIMTHK XMMMSIIAH Macananap Tynaamu* y36eK THaH-
Ja €3uaran aactiabku YKyB KyJiaHma GYJraHyaurd  yuyH
y aipum KaM4MJMKJAapAaH XOoJW smac, aabarta. LLyHHHT
YUYH aBTOpJap KYJ/UIAHMaHH siHafa sIXIUWJauwra KapaTHiral
Oapya (MKp Ba MyJOXasalapHH CAMHUMMAT OnJaH KaGyJ
KuIazuap.



IKUCM

1 606.TOMOTEH CUCTEMAJIAPJIA MYBO3AHAT

1-§. Maccanap Tabcupd KOHYHH. XHUMHSABUH N:L);;?I?a
3aHaT. XHMHABHII peaKUMANAPHHHT TE3JHCH pea_f: o
KMDHWIYBYH  MO/JJAJaPHUHT  TaOHaTHra, Te‘\vmepa_YTP“aC:
GocuMra Xamja KaTtanu3aropiapHHHT HIUTHPOK 3THIL-D ‘eak-
JHTHra 00rauK. XuUMHSABHI peaknusaap Te31mr|mx»mgogmm_
LHsira KHPHLWIYBYH MOJJAaNap KOHUEHTpaLHACHTd :
JurHHE OupuHun 6yau6 H. H. Bexeros kawd 3TraH: o

XUMUABUE  pearkyusiAapruHe — me3aull pearxy o
Kupuuaémear 1000aaap KOHYeHmMpaRUACUHUNLS BA%
Oupauen uwuda y3eapuwu Guian yaiaadi, SbHU

de (1.1)

dt

0yHAa U — XUMHSIBH peKuus Teamiry; df — YeKCH3 I‘”q;g:

BAKT Opairi; dc — peakuusra KHPHILYBUH A\lo%”-

78 KOHueHTpaumscHiiar yarapuwi; de/df — K

UCHTpaUHSHUHT BAaKT OyiiHua OJHHTAH xocuﬂgf”-,

H. H. Bexeros tomonnan KHPHTHJTaH KOHYHHAT, u\)p_

BErHAMK omnvyap I'ynnaGepr Gunan Baare (186’)um‘“9”‘”a
AdH Maccanap TanCHPH KOHYHH HOMi OuyiaH Ky#uaarid
TabpH(AAHN: AL peaxyus me3auei pearyuied
Kupumaémean  soddaraprune KonyenmpayuLAapi K-
naimaacuza myrpu nponopyuonardup. Macanat,

mA+nB = pC + ql

PCAKUHAHHBT  TE3/TH KyHujark  Teursaama Ouman mpoia-
JaHain:

v=K[AJ™ . [B]" {2

Oynia K — TIPONOpUHOHAMIHK K03 phuunentH (Te3NHK KOH-
cTaHracu) GyJu6, y Temneparypa, GocuM Ba peakLHAra
KHPHWAETraH MOJLANAPHHHT Tabuatira 6oruuk; [Af, [B] —
peaKilis yuyH OJMHTaH MOAAANapHHHT aifHyi BAKTAAarH MOJISIP
KOHUEHTpALHSIAPH, /1. Ba 7 — CTeXHOMETPHK KO3(p(MHLHEHT-
Jap.

Maccanap tabcupn KOHyHH, acocan, rascHMOH Mo/ 1aJ1ap



Ba CYIOITHpHJITAH SpHTMaJapra TarGux sthiasum. By KOHymHHI
peas cucTemanapra KyJuam yuyH ak THBJIMK KO3{PpuienThiin
XHco6ra oumMIl Kepak (aKTHBIMK KO3(Q(uuueHTH XaKuia
KellHury naparpadaa TyxTaauo yramus).

Kynruna xumusiBHH peakumsamnap KanTapaiup, sBbHH VJap
OMp BAKTHHHI y3H1a Kapama-KapLid TOMCHra oopaau. Kaitap
peakumsiiapay yMyMHH Tap3ja Kyifijgarnua KypeaTHil MyA-
KIH:

mA -+ nB = pC |- g/l

Maccanap TabCHpH KOHYHHTa MyBOG(HK TYFpH Ba TECKapH
PeaKLSVIApHHHT TE3J/IHTH MOC ' paBHIlja:

v =G[A]™ - [B]"
v, = K,[CJP - [1]? (1.3)

Oynany, 6yHia ¥, Ba v, — TYFPH Ba TeCKapH peaxusiaap-
HUHT Te3/uru. BakT yruwu O6uiaan v, = v, Oynaiu. Tyrpu
8a mecrapu pearKyusl me3AuKAAPUHILHZ Y3APO MCH2AAUL-
2aH XOJATH XUMUABWL MYyB03aHam JLeHUIaH. X1 MHSTBHIT
MyBO3aHaT BaKTHAa Uy = U, OYJArauH yuyH:

Al [ B]o= RG] [ ] (1.9)
EKH

(Clp - [AJT Ky _
e e (1.5)

(1.5) TeHrnamMa XHMHSIHMHF 3HT aCOCHI KOHyHJapu/1aH OUpH
OyJaran maccanap TabCHPH KOHYHHHHHT MaTeMaTHK H]oja-
CH Qyaud, y Kyiugarduya TabpH(aaHaiH: MYBO3AHAIM
8yJcydea Keazanda peaxyus Hamicacuda xocua 0y.1-
2an  M000aAap KOHUCHMPAUUAAAPU  ICYNALMMACUHILHZ
PeaKyust Y4YH OAUH2AH MOODAAQP KOHUEHMPAUUSIAAPIL
Kynaiimmacuea 0yaean HUCOQMU QUHIL mesnepamypada
wy peaxyust Y4yH doumun cor 0y.aul, MY803aHAmM KOH-
cmanmacu 0enuaaol.

Macanranrap ewumwza 0oup HavMyHaiap
1- macana, AUCTHJICHHMHT EHHII  PEAKUHMSICHAA  KHCIOPOAHHHT
KOHILGHTPAILMSICH YU MAapTa OIIHPHJCA, PeaKiisi Te3JHIH Heuya mapra
OPTHIIHAK XHCGOManr?
SESusyon

2C,H, + 50, = 4CO, + 2H,0

Maccanap TabcHpH  KOHYHHTa K¥pa, KHCAOPOA  KOHUEHTDALHACH
OUIMPHJAFYHTa Kajap Peakuus Te3auru: :

vy = K, [ColL,]? - [0:]5

‘o



1 HCAOPOWHHHT KOHIEHTPALMACH YU MapTa OIIMPHICA peakuis Te3aHrH:
vy = Ki[CoHa] - [30,] = 243K;[C2 H,]* - [O.]

6vaanr. Iemak, peakuus tesnurn 243 Mapra OpTajH.

2-macana. A sa B moananap ypracwaa GopaauraH peaxuus TEHr-
Jamach Kyiiuaarnua  npojanananu:

2A+B=C

A moanammnr 1actaaGku konuentpauuscn 3,20, B moaXaHHKH 3Ca
LL6M. Peaxunsuunr te3nnk konctantacu 0,75 ra Tenr. PeakuusHHHr
AACTAa0KH TE3NMTHHU Ba peakuHsHKHT Gup Kazap pakT yTuG, A MOAAa
KoHuenTpaunscu 0,5M ra xamaiiraHaary Te3JAHCHHH TOMMHL,

Eunm. Maccanap Tancupu KOHyHHra kypa, peaxuusiHUHI AdCT-
Aa0KH Te3AHTH:

v, = K[A]* < [B] = 0,75 - (3,2) - 1,6 = 12,288
Peakuus Tenraamacura kypa, A somna konuentpaumscn 0,54 ra
KaMaiica, B MOJAZA ~KOHUEHTpauMsicH ywra HucGaTan MKKH MapTa
(0,5:2=0,25) kamaiinwn Kepak, wWyHra acocan MabAYM BaKTAaH
Keiinn A mopna xonuentpaunsicu 3,2°— 0,5 = 2,7M, B MOAaHHKIT 9Ca
1,6 — 0,25 = 1,35M Gyaaan. By nakTia peakiums Te3auri:
U2 =Ki[A]* - [B] = 0,75 - (2,7)* - 1,35 = 7,38

Ovaann. Jlemak, peakuusira kupumysun A MoARa KOHUEHTPAIHSACH
0,5M ra kawaiica, peaxuns tesanri 1,64 maprara kamasp 9KaH.

3- macana,

4HCI 4 02 = 2H,0 + 2Cl..

Y6y peakuns Gowaanus Gup Kajap BakT ¥Trawpan keiiuH peaxiuis-
Ad HWTHPOK STYBYH MOAJANAPHHHT KOHIEHTpalus iapH KyiiHAarnia
Oyaaau: [HCI] =0,75M; [ClL] =0,20M; [O,] =0.42M; [H.0O] =
=0,20M. HClpa O, napuunr nacTaa6ku KoHueHTPALUNAAAPITHH TOMIHT .

Eun ur: Peakuun TEeHIrJJaMacHra I{ypﬂ. peakuusra I\'II])HILIHCTI aH
BA XOCHA GY1aéTran MOAAANAPHMHT MOJAB HHCOATAAPH

HCl: 0y : HiO : Cl, =4 : 1 : 2: 2
Gyaranu yuyu
[HCI) = 2[H,0] = 2[Cl,] = 2 - 0,20 = 0,40.1

1 1 I
[0:] = 5[H:0] = 5(ClL] = 50,20 = 0,10/

Hewvak, [HCI] aan 0.40M pa O, mau 0.10M, 020/ H,) na 0,20M
2 XOCHI 65’,’![‘8!]!]1“'” XIICO[SI‘EI OJIHHCA, YAapHHHT AHCTJIEG!\'H KOHIeH~-
Tpauusaapu: e
CHer = 0,751 4 0,40M = 1,15 U
Co, =042V | 0,10M = 0,52.(
4- Macana. Yw6y peakuusjia
Na,$,0, + 2HCI = 2NaCl 4 S + SO, + H,0

PEaKLNAra KupHulyBun MOANANAPHUHT KonueHTpansaapi: [NaS,0;] =
IM; [HCI) = 2M,

Arap natpmit THocyabpaT KOHEHTpauMsicHun yarapTupmaii TYpHO,

Kiica0Ta KoOHUEHTpanuacuuu 6M ra owmnpiica, ‘peakuus TE3THIH

Kanjaii yarapaau?

6



Eunm. Maccanap Tabeupy KoHynura xypa, HCI xonientpaumsicy

. yarapmaran paKTAa peaKuHs Te3NHrH:
v = K[Na,S;0;] - [HCI]2 = K - 1 - 2: = 4K
KOHUEHTpauuscll OlMpHAranaa sca:
v = K[Na,S,0,4] - [HCI]2 = K - 1 - 62 =36 - K

Jlemax, HCI konnentpauuscunn 6M ra opTumn Ouian peaxuus Te3-
aury 9 maprta opTap 3KaH.

5- macana, Yoy 2NO + O, <5 2NO, peakuusiia MyBo3anaT Kapop
Tonranaa [NOJ = 0,056M, [0,] :o 028M, [NO, 2] = 0,044M  Gynan.
PeakuusHunr MyBO3aHAT KOHCTAHTAaCHHM >\uco6.v| 16 TONMHI.

E v nm. Maccarap Tabcupu KORyHHra K¥pa, peakLHsiHHHT MYBO-
3aHAT KOHCTAHTACH;

[NO.J¢ o toous
= [NOJZ- [0g] * """ /* = 00567 - 0,028 ~

6- macana, Yoy H, + J, 2> 2HJ peakuusigia MopaanapHiuHr KOHLEH-
Tpaunstiapn: [H,] = 6,34/, [J, ] = 0,24M, [HJ] = 6,18M Gyarania MyBo-
3aHat Kapop TonanaH. A\\O,’l'l(’lﬂd])lllllll JacTiaadKu l\'OllLleli'l'l){ll.lllfl»'l(’ll)”llH
aHHKJaHY,

Euwum. Peakuus tenraamacura wmypopug 1 monexysa H, na
1 monexyna J, pan 2 mosexyaa HJ xocun 6ynaau. Hemak, 6,34 moub

= 022

6,34
HI xocnn xnanm yuyu 5 M H, pa (—3-';11\1 Jy capd Oyaaxan. Ilynra

acocan, peakuust yYuUyH OJHHraH MOJAAJAPHHHT ,'li\CTflh()l(ll KOHLeH-
TPAIHsIIapH:

6,34 6,34
[My] = =5~ + 6,18 = 9,35M [Ja] = —53— + 0,24 = 3411

6y nanm.
7-macana, Yméy CO + H,0 2> CO, + Ho peaxumsicunnur  850°C
AUl MyBO3aHaT KoHcTantacn 1 ra Ttewr. Peaxuus yuyH OaHHraH
NoflaldJldelllll Aactaadkn  konuentpaunstiapa  [COJ = 0,02M  Ba
H;0] = 0,0841. Peaxunsna mumnpok 9Tysun MomaJapuiur MyBO3a-
HAT BAKTHAALH KOHUEHTPAUMSANAPHHI XHC061a6 TOMHHT. :
Eunm. Peakuns Ttenrnamacura mysodng, 1 moan CO sa H.O
Aan 1 moan CO, Ba Hy xocua 6ynaau. Arap x M CO peakisira
Knpumran- 6yinca, H.O nan xam x A1 peaxumsira Kupnmam, Oynia
x M CO, Ba x M H, Xocun 6ymaam. Ulysnur yuys MOAAaxapHuHE
MYBO3aHAT BaKTHAATIL l\onuunpmnmapu Kyiingarnua Gyaaan:
[CO] =0,02—.x; [H,0] =008—x; [CO,] = [Hs] —x. By
KaTTaAMKJIapHH MYyBO3aHAT KOHCTaHTacH mpojacura Kyiicak (K = 1);
X2
0,02—x) (0,08—x) —

0,0016
OyHaaH x = 0.10 = 0,16M skanunrn xean6 uugaau. Jemax, Mojia-

: JaPHHHI MYBO3AaHAT BaKTHAATH l(O}|ilEIiTpﬂlll!ﬂ.ﬂﬂpll
[CO] — 0,02 — 0,016 = 0,004M [H,0] = 0,08 — 0,016 = 0,64.M
[CO,] = [Ha] = 0,016M
8-macama, Ym6y CH3;COOH + C,H,OH 2 CH3;COOC,H; -+ Ha O

PeaKuHsaHHHT MYBO3aHaT KOHCTAHTACH 4[‘2! TEHI. Peﬂl\llllﬂ }‘I)II 1 \10 1b
KHCJIOTa Ba 2 MOJAb COHPT OJHHCA, Heua MOJb 3¢:HP Xocha O¥aann?



Eunum Mysosanat sagmiga x M 3agup xocunﬂﬂfmca. peakuHs
TCHIAAMAcHTa MYBODMK, MYBO3aHAT BAKTHAA XOCHA GyJiraH Monﬂﬂ-’la'P‘.
HINE KONUeNTpawmacH Kyliwiaruua tonnaamy; x M apup; x M cys;
(1 —x) M kucaora; (2— x) M cnupr.

Peakuusinnur Mysosanat koncTanTach

[CH,CO0C,H;] - [H,0] K
[CH,COOH] - [C,H;0H] —

TeHraMacira Moaaaapuiur M kuiimataapuun Kiicak, K = 4 Gyaraun
X2

VUVH —————— — 46V - GvHaan &2 = 4(1 — x)(2— ), 3x° -

Y T = 2—n 4'6yraaun; Gynaau x ( )( )

—12x + 8 = 0. By kpagpar Tewraamann eucax:

12+ /T8 —06 12+ /48

tlien 6 6

OyHAGH

Xy = 3,154 monw/a; X, = 0845 MOnb/2
) HIHE KHMATI Macana WwapTiii KaHoATAanTHPMAii L, ELYEE Pe“",i:'::i
YUYH OalHran moananap muxaopn 3M ra Tewr. [emak, peakis yij
M xucaora, 24 cnupr oampca 0,84541 3 jup xocua O¥aaau.

Mycmarua ewwuw yuyn sacaraaap

l. Yuiey 2A +2B=C peakuusHuHT Te3JHK KOHC-
Tantacu 0,5 - 10-3 ra renr. [A] =0,5M Ba [B]=08M
OyJaranaary peaKuus Te3UrHHH XHC00Jad TONUHT.

2, Ywoy A+ 2B=C peakuus tesmirn [A| = O,SM
ra [B] =0,6 M Gyaranna 0,018 M/at - mun ra tenr. Peak-
L UAHHHT Te3NUK KCHCTAHTACHHW XHCO0/Ma0 TOMMHT.

3. Kyimnarn peakunss CO + H,0 = CO, + H, yuy i
CJHHIaH MOJIaNAPHUHT NacTa0Ki KCHU@HTpaLHsnapi  MOC
pasmuza [CO] =0,6 M, |H,]=0,4M; [CO]=24M Ba
|H,0] =0,8M ra (pTraHia TYFpH peaKiusi Te3rH Heua
MapTa  cprain?

4. Kyiarn peakuusia;

HyPO; 4+ NaOH = Nall,PO, + H.O

pRaKuufra KupHwyBuy  MojUlanap  KCHUEHTpauusiapH 4
Mapra Kawvaiitupuaranjaa, peakums TE3JNTH KaHdai  y3ra-
paau? :
5. lasnmap apanamvacy Gocumi 3 MapTa OLWIKPHAraHid,
depuaran ywoy p:akuuss N, 4 3H, = 2N H; reanuru xaH-
Jail y3rapaau? Bt
6. Tlasmap apanawvacunuur Gocumu 2 Mapra kayau}-
THPWICA, KYHHAAri peaxiust Te3nuru KaHAai y3rapaii:

CO, + CH, = 2CO -+ 21,



7. Yuoy peakuust N, + O, = 2NO yuyH oauHram mMoj-
JanapHuHr macTviasku  Kouuentpaunsuiapu [N,| = 0,075 M,
[0,]=0,02M Ba [NO] =0,007M Gyarania, peakuus
. YUYH OJUHraH MOAJAJAPHHHT  KOHUEHTPALMSCH - KaHlail

yarapauu?

8.. Bepuaran 3A + 4B = C peakuusgan A mMoijaa
Kenuentpaunsicn 0,06 M ra xamaiitupusca, B MoJAjla KOH-
L@HTPauMUsICH KaHdail y3rapajiH?

9. BepuaraH TeHrJamaza KaTHaIIYBYH MO/ JAJMapHHHT
Gowanriny KeHuentpatnsiaapu [N,| =1,2M, [H,] =2,2M
Ba [NH,;] =0 ra Teur s1u. Ammuax konuentpauusicu 0,4 M
Oyarania, BOAOPOJA GOuJaH a30T KOHLEHTpALHsICH Heuara
TeHr OyJaanu?

10. Kyiinnaru peakumsizia:

C,H,0H + CH,COOH = CH,COOC,H, + H.O

STWJI CMHUPT KOHUEHTPaUuHsICH 3 MapTa OluMpH/Ica pa CHpKa

KHCIOTa KOHUE@HTPALMSICH 2 Mapra KaMmaiTupuica, TYFpH
peaxiiuss Te3JMr¥ Kaniail y3srapaiu?

11. Kyitmnaru peaxkuusiia:
3CH,0OH + H,BO, = B (OCHl,), -+ 3H,O

METHJI CHPT KCHileHrpadiusicu 0,3 nan 0,6 M raua Ba 60-
par kucaora Konuenrtpauuaci 0,2 nauw 1,2 M raua xKynaiit-
pHiIca, TYFpH peakumsi Te3JMMrH KaHJall y3rapaii?

12. Kyfinznaru peaxumsizia:

FeCl; 4 3KS CN = Fe (SCN); + 3KCl

temup (1) - xmopia  kondaentpaumsickt 0,1 aan 0,3 M raua
Ba Kaauii XJopua  Kcuuenrtpanuscu 0,4 npan 1,2 M raua
OlIMpWICa, peakuus KaiicH HyHanuuiza CHIKHILHN?

13. Kyiinzarn rasmap apanamimacujia

A, + B, = 2AB
ra3 6ocumi: A 2 mapra ra B 4 Mapra opTTHpHJaca, 6y XcJar
CHCTeMAHUHI iyHAIMIINTA Kaujail TabCHp draiu?

14. Or3u Oepx munaiaa oamd OOpWIyBuYH YUIOY peax-
uusa

3H, + N, < 2NH,

~GocM 3 wmapra CLIMpHMJICA, peaKlus KailCH HYHaJuiiaa CHJ-
Kuiiin?

15. Yuioy H,PO; + NaOH_ +—NalH,PO; 4 H,O peaxuus-
Jla HIITHPOK 3TaéTral MO/UIAJMapHUHT KOHUEHTPAILH SIapH:



[H,PO,] =2M, [NaOH]=2M Ba [NaH,PO,] = 0,8M.

PeakuusiHUHr MyBO3aHAT KOHCTAHTACHHH XMCO0Ja0 TOTMHHL?

16. Ym6y A+ B = C+ A tedriama GunaH ucbongﬂa-
Ha/MraH peaKUMsHWHT MyBO3aHar KoHcTaHtacH O - 107° ra
teir. A, C Ba /I MOAJalapHHHI MyBO3aHaT XOJaTHlaru
KOHUEHTPaLHsIapH:

[A] =0,25M, [C] =0,15M, [ 1] =0,5M. B MoALaHHHD
MYBO3aHAT XOJIaTHJard KOHLEHTPALMSCHHI aHHKJAHT.

17, Y6y CO, + CH, = 2CO + 2H, peakuusHHHT MY-
BO3aHaT KoHCraHTacH 2 ra tenr. CO,, CH, Ba CO HUHT KOH-
uentpauusinapu: [CO,] = IM, [CH;] =0,5M Ba [CO]=
=0,5M. H, HHHP KOHLEHTPALHSACHHH TOTHHT.

18, Ym6y 2KJ+ Cl, =2KCl 41, peakumsiHHHT MYBO-
3aHaT KOHCTaHTAaCH MyaiisH Temmepatypasa 1,5 ra tenr. KJ
Ba Cl, miir nactmadikn komuentpaunstapu [KJ] = [CL] =
=0,04M ra Tenr. Peakuusza HIITHPOK 3TaéTraH MO/a-
JIaDHUHT MYBO3aHAT BaKTHAArH KOHLEHTpaUMsJIapHHH XH-
€0061a6 TOMHUHT. ;

19. Yugy- S+ 0, SO, peakumusiia MWITHPOK STYBUH
MOLlaNapHHHT  KoHueHTpaunsaap: [S] = 0,08M, [O.] =
=0,06M Ba [SO,] =0,02M 6yarauaa peakuusisa MyBO3a-
Har Kapop Tonanu. PeakuusHMHM MyBO3aHaT KOHCTaHTACH-
HH Ba KHCJOPOAHMHI JaCTIa0KH KOHLEHTPALHSCHHH XHCOO-
718 TOMHHT, - :

20. Yw6y 4HCI+ 0,=>2H,0+ 2Cl, peaxuusa yuyH
OJMHraH Moazanap Koruentpauusiapu [H,O] = [CL,] =
=0,28M, [HCI] =04M sa [0,] =0,82M 6yaranaa My-
BO3aHaT Kapop Tonaju. PeakuusHWHT MyBO3aHAT KOHCTaH-

* TaCHHH BA ra3Jap apaJialliMacHiard KMCJIOPOAHHHI Aactad-
KH KOHUEHTDALHSCHHH XHCOOJaHT.

21. Ym6y peakuwsna C,H,OH + CH;COOH =
2 CH,COO0C,H; + H,0 KaTHallyBYH MOJ/Aanap KOHLEHTpa-
uusaapu: - [C,H;OH| = 0,256M; [CH,COOH] = 0,25M1;
[CH,COOC,H,] =0,75M Ba [H,0] =0,75M Gyrania
MYyBO3aHAT l03ara KeJald. PeakuusHMHr MyBO3aHaT KOH-
CTa4HTaCHHH XHCOG6/1ab TOMMHT,

22. NaCl Ba H,50, munr Kyimaaru peaknusaary NaCl -+
+ H,SO, = NaHSO, + HCl kouuenTpauusiapn MOC paBHii-

Aa 1M Ba 2,5M ra tenr. MyBosanaT Kapop TONTaHIaH
cyur HCI xouuentpauusicn 0,75M ra tenr Gysiaan. Myso-
3aHaT KOHCTAHTAaCHHM XMC06sab TOMHHT.
23. Yoy peakuusuunar A+ B =+ E
MyBO3aHaT KoncrantacH 0,8 ra Ttenr. TYFpH Ba TecKapH
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peaKiMsiIap - Te3MHK KOHCTaHTa/MapH ¥3apo KaHAail GOFJIaHHII~
/la 3KaHJMCHHH TOTHHT.

24. Kyinnaru peakuusuunr A + B = 4 + E myBo3aHar
KOHCTaHTacu 4 ra Tenr. TyFpu Ba TeCKap peaxkUuHsaJapHHHI
TE3JHK KOHCTAHTANaDHUHH COJIMIITHDHHT.

25. Yuby peaxkuusra CO - Cl, =2 COCl, KoHueHTpa-
wuanap: [CO| = 0,35M, [Cl,] = 0,85M Ba [COCI,] = 1,2M
Gyarania, myBosanar Kapop tonaad. [CO| Ba [Cl,] HuHD
JacTaa0KH KOHUEHTPALHSJIapHHH XHCOOJIaHT .

26. Y6y peakuusimnur KCl 4 H,SO; = KHSO, + HCI
MYBO3aHAT KOHCTaHTACH MabJyM Iiapourda 9 ra TeHr. Arap
[KCl] = 2M 6yaran xom1a [H,SO;] muxaopu 1M, 2M, 3M
Ba XOKa30 MHK/AOp/Ja (SbHM peaklHs YyuyH YHHHI Kepard
65'n51§arynqa) OLUMPHJICA, peaKlMsi MaxCyJ/JOTH KaHaal y3ra-
paiu?

27. Yuoy peakuusmunr CO, + H, — CO + H,0 850°C
IlarH MyBO3aHaT KOHCTaHTacH | ra teHr. Arap peaxiHsra
KHPMWYBYM MoJAanap Kouuentpanusiapd [CO,] = 0,1M
Ba [H,] =0,2M, [CO| xampa |H,O| KoHUeHTpauHsIapH
KaHlall KHiiMartra sra GyJiraHZ1a MyBO3aHAT Kapop TOmajiu?

28. 0,5M 100 Mma A monna sputmacu 6unan 0,3M 400Ma
B Moina spUTMAacH apasamITHpWJTaHja, yJap ¥3apo KyiiH-
JlarHya peaxuusira KHpHILanH:

G B il

Peakuustnunr MyBosanar komctantacn 5 ra Tteur. [ Ba E
MOLZaNAPHUHT KOHUEHTPAIHSIIapHHKE XHCOOJIaHT . z
2-§. AKTHBIMK. AKTHBJMK KOS()(UUHEHTH Ba MOH KYYH.
HOH.Ilapap() KY4 3DUTMAHHHT 3JIEKTp YTKa3yBUYaHJIUTHHH
TNaCaHTHPHOrMHA KOJMall, Galku OCMOTHK OOCHM KaTTaJuTH-
Fd, Mysnaul Ba KailiHall TeMmmeparypacHra Xxamjia HOHJap-
HUHD  XUMUABMII peakiusra KUPULIMIL XYCYCHSITHEA  XaMm
TabCHpP 3Ta/H.

Xosupri BakTla Oy XYCYCHSTHH XapakTepuiaul yuyH
AKMu6ALK TEPMUHH Hidathiaaad. VOHHHUHT aKTHBJIWIH
(a) neranpa, yuunr wyHpai asddexTHB Taxupuéasa
AHUKJAHAJMIaH KOHUEHTPAUUSICHHA TYLIYHMOX KepPaKKH,
Y XHMHUSIBHH = peakuusiapiia aHa nury KOHHEHTpauMsira
MYBOMMK Tatcup KypcaTamu.

YekcH3 CylonTHpHAran SpHTMaJapia aKTHBJIHK KCHUEH-
TpauHara TeHr:

i : (1.6)

Pean spuTmazapia WOHJIapapo Ky4YHHHr TabCHpH Ty (ail-
JH aKTHBJIMK KOHUEHTpalUMslaH KHUHK GyJand. Byuun xa-
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paKTepaall YuyH GKMUBAUK KOIPPuLuermy NeraH Ty uyH-
Ya KHPHTHJTaH.

AKTHBIHKHH MOHHHHI XaKHKHI KOHUEHTpaluscHra HHC-
Gatn axmusaurx Kodgduyuenmy (f) Aeiunnanu:

Fo (1.7)

JlemaK, aKTUBIMK COH JKHXAaTHAaH KOHLEHTpalHs OHJIaH
aKTHBJHK Ko3(duunentH (f) KynafiTMacHra TeHI:

a=c-f (1.8)
VloRnapHHHT aKTHBIMK KO3 (UIHEHTH (hakaT agﬂmaﬂafuﬂ
SMEKTPOIHTHHHT KOHUEHTpalusichra GorauK Oyaud KOJMaH,
Galki 1y SPHTMAZArH TAWIKH HOHJAD KOHIUEHTPALHsACHra
XaM Gornukaup. Ly HonzapHumr y3apo TabcHp Ky4HHH
H(ONANOBYN KATTANMK KOH Kyww Je0 aTanaid. OPHTMA-
HHHT HOH KyuH () 5puTMajar Capya HOHJap KOHUEHTPa-
UHsIapn OuJiaH 3apsllapH KBaiparTd KymafiTMacH HHCHHAH-
CHHHHI SIDMMTA TEHT, SIBHH:

1 2 ] 1
p=5CZ+CGZ+ - +C2Z) (1.9)
oy epaa C, C,,. - -, C,— spuTmManaru xap GHp HOHHHHIT
KOHUeHTpauusicw (r-uow/n); Z,, Z,, + - -, Zp — HOHAAD-"

HHHI 3apsii/iapH.
Ymymuit xonna:

u=%EC,Zz (1.10)

Hon wywu opmuwu 6usan spummnada axmusaur KoIPH-
duyuenmu xanas Oopadu. AMMO MablyM OHP MHHHMAT
KHiMaTra spumrangan CYHI HMOH KyuH OpTHUIH OHJAH
aKTHBIHK KO3p(uUHeHTH XaM opTa GOpalH.

OpHTMaHHHT HOH KyuH OHJIaH aKTHBJHK KoadJ(])ulJ.}'ICl’l'l‘lj
OpacHiaru marematHk Gornamuwmd 1928 imnna I1. JleGait
Ba E. XioxKesnb anuinaran. DpHTMaHHHT KOHUEHTpaLHsICH-
ra KapaG, Oy Gormanuw Typadya Hponaranaiu. Cylod-
THpHJraH sput™Manap yuyn f=1, ssun p < 0,01 (0,01 —
— 0,05 1) xyimnaru Gopmynara moc keusax:

lgf=—052"yp (1.11)

IOkopn  konuenrpaunsinarn spurmamap (0.1 — 0,5 1)
yuyH sca 0,52> p>0,01 aktupauk Kos(puUHeHTH KYiiH-
Jard opmyna épiamuaa Tonuaanu:

lgf=_0.5~z-'-1/p.—

L4y @ (1.12)
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Kyun KoHHeHTpaaHraH spuTManap yuyH ¢opmydia 6up 03
MypaKkkadJamaiu:
0,522V p

= — = A
lgf 14a-0,33.105y/ =
GyHla @—11y MOH PagHyCcH, cM, A —3MNHPHK KO3 PHIHEHT.

Macaranrap evuwea 0oup HamyHarap

1-macama. 110,01 moar BaCl, Ba 0,1 moas Na NO; apanammacii=
Jai n6opat GYAraH 3PHTMAHMHT HOH KYUUHH XHCOOJaHI.
Eunm:

=5 ([Bat+] - 22+ [CI-] - 12 [Na+] « 12 + [NO, —] « 19)

[Cl-] =2[Bat++] = 2.0,01 r-uou/n 6yaranu yuyH

e (0,012 £2.0,01: 1240,1 + 12 40,1 » 1) = 0,13

2- Macann. 0,06 M Al, (§O,)s uuur cysparu spurmacugarm Al3+
Ba SO HOHJapH AKTHBAHIHHH XHCOOJaHT,

E it w. Bepiarai Ty3 KyuaM SMeKTPOMMT OGYarami yuyH aJj-
IOMHHMIT HOHHHUHT  MOASIp €K TI'-HOH l(ol[llell‘rpillulilcll CaAta4=

=2:0,06 =0,1 r-non/a pa cv1m1n-r HOHHHHKH (‘so =3 :0,05 =
=0,15 r - wou/x. qunhunuu HOH Ky4H

= T ©,1 .- 340,15 - 22) = 0,75
ARTHBANK KO3 uumeHTH Oy XoaaTia Kyiinmaarimua XucoGganamuing

lgf o = =059/ 075 _ _ 5499 3908
1 4 |/ 0,75
AKTIIII.'HIK KO'ﬂ(lY(lHlll"ellTH l(llii)lilTlll(lllll' {lIlTllJlOI'al)ll(l)MﬂC”:
SA13 + = 0,00955
Gyaann,

(’soi— t=C . f=0,1.0,00955 — 0,000955 r-uon/a1 = 0,955¢10—3 r-nou/a

B 05" 4/0T5 i
P -V 00 g000— 1071, f50." — 0,177
14/ 0,75 ¥
aso,” = C - f=0,15 - 0,177 = 0,17655 = 1,7655 » 10~ 2 r - tou/x

3-macana. IOKopuaa KeJATHPHJAraH Macaldajari aJloMHHHIT CyJb=
dat sput™acuaa 0,006M Na, SO, 6y.aca, ajmiOMHHHIL 'HOHHHHHI aKTHB-
aurH Kanaail yarapaan?

Eunw. DyHHHr yuyH SPHTMaHHHT yMYMUil HOH KYUHHH XHCOG-<
Jaum Kepax:

b= g 01+ 3 0,15+ 2: 40012 - 12 10,006 - 22) = 0,768



Jewmak,
lgfaid+ = =05 -3YVOT68 _ _ o144 3856
1 + /0,768

Gynpan 3
FAl3+ = 0,00718 Ba aa13+ = 0,1 - 0,00718 = 7,18 - 10—+ r = Hou/x

Abun 0,006M Na, SO, mmTHpokHAa aMOMHHHI HOHHHHHI AKTHB-
JHUCH Nacasp 3xan.

Mycmagua equus y4yr sacararap

29. 1000 ma 0,01 M CaCl, Ba 0,1M Na,SO; apavaii-
MaCHAaH HOOpar GY/raH SpHTMAHWHT HCH KYYHHH XHCO0-
JIaHT .
30. 0,001M1 1 (NH,), SO, - Fe,(SOs)s
HOHJIAD aKTHBJIMTHHY, XMCOOJAHT. 7

31. 0,01M Fey(SOy); spurmacHaari MOHJAPHHHT AKTHB-
JIHK KO3(D(MHLHEHTH Ba aKTHBJIWTH XUCOOJAHCHH. :

32. Kyiunaru SDHTMa/apHHHI HOH KYYHHH XHCOGMSF_-

a) 0,IM HCI; 6) 0,5M HCI; B) LM HNOj; 1) 1M Na, SOy
) 0,3M Al Cly; €) 0,5M Al, (SO,)s. R

33. 0,01M CaCl, spurmacuparn Ca** Ba Cl~ noHTapu-
HHHT aKTHBJHTHHU XHCOOGJAHT.

34. 1o xawmparu a)0,] moms KCI; 6) 0,1 6“0%
K,S0,; ) 0,1 moms MgSO,; r) 0,01 moas K,SO, Gunan
O,OIDMOJIB Al, (SO,); spuTmanapuia HOH Ky4H HHMAra
TEHI'?

35. 0,11 NH,Cl sputmacura 0,51 NH,OH sputvach
apanautHpuian. Opurtmanard OH~ nomsIapu am‘ggﬂurnf;u
XHCOGJIaHT Ba YHH apaiawmaja aMMOHHH TY3H yﬂgardﬂ
XOJIaTAArH HOHNAD aKTHBJHLH GMJAH COJHIITHPHHL. SPHT-
Maja aMMOHHIt Ty3japHHHHT MaBXyd OYJHIIH Qqp— Kii-

MaTHra KaHjait TabCHp KHJIaLH?

3pHTMacH1aru

Il 606. CYBJATH 3PUTMAJIAPJA XUMUSBHI
MYBO3AHAT

1 -§. CyBHHHT HOH KynajiTMacH. BOXOPOL ‘l'(ypcr?amzl::u(r&ﬂ r)a
CyB KyucH3 smektposur Gyiu0, y KyuHAa ap
axpasanu: :
H,0 - H+ + OH~
Tenryiavasan KypHHHG TypHOAHKH,
YaM acoc XOCCaJapuHH HaMOEH KHMajH.

cyB XaM KHCJOTa,
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CYBHHHD WOHJAHHII AapaXiacH XKYy1a KHWMK, \\\.‘l\‘.'l.'l.'llll
25'C 2a 1 & cysmunr 1:10000000 (€xkn 10~ 7) nosmrint
HOHJIapra axpanajH.

llevak, H* pa OH— HOHJapHHHHI  KOHIQHTPAILLHN
[H*] = [OH-] = 10~7 r-nou’x (25°C na).

Maccanap TancHpH KOHyHHra acocan:

[H+] . [OH—] % — 16 P

ByHza K — cyBHHHT  3JIeKTPOJHTHEK .'UIC\‘UILIl-'l-‘l”.“l'll“
KoHcTantach. H,O HM YHr ToMOHra YTKasHO, Teurami
COANanal THpaMu3:

[H*] - [OH-] = K - [H,0]
Mavaymku, 1 1 cysruar (25°C na) maccacn 997 T, xm-l'l't"
KyJsp MaccacH sca 18;02. 1 a1 cysaa H,O nHuHD MOJIIA]
corl (25°C pa)

. QOB
[H.O] = {505 — 925:37

on

ra TeHr.
By xuiivatHu Tenraamara KVicax:
N

[HE] [OH—] = K - [H,0] = K - 55,37=1,8 - 10—16 . 55,5 =~
Al 10-u

[H*] - [OH~] kynaiitva cysruEr HOH KynafitvacH JeiiHvas
A Ba Ko Omnan GOearugasaiu. By KHiiMaT g)’l:lllllfl
SJIRKTPOJIHTHK JHCCOUMJIAHHII KOHCTaHTaculan 55,37 aapTa
Karta, ABHH: | o
[H¥] - [OH~] = Ko = 10— (2.2
l(uzo—TexmepaTypara GOFJIHK OVIHO, TeMnepaTypa OpTHIIH
OHIaH YHHHD MHK/AOpM OpTa GOpaiH. :
CyB HOHMapUHMHT KYTaiiTMacH, SHHH
[H’] X [OH"] = A-H‘Q (2-3)
TEHMVIAMaCHHUHT MAaBHOCH KyitMaaruua: H+ éxu OH— unoH-
JADHHHHT KOHUEHTPAUHSIADH KaH4aJHK Yy3rapMacw, yJiap-
HHHT KkymaiitMacH Xap Kanaaii cysad sputmvazia (25°C) y3-
rapmac Kuitmar (10—'*) ra Tenr Gymaaau.

Arap t03a cysra Gupopra KHMCJIOTAa KYIUHG, SpPUTMALarH
H HoHnapn xonuentpaumscu 10—7 naH Heya Mapra OILH-
puaca, OH— HOHMapH KOHLEHTpaUMsICH IIyHuUa MapTa KaMma-
An, abHH 10—7 nan kamasiau, JleMak, KHCJOTajJu 3SpUTMa-
Japaa:

[H*] > 10-7 > [OH~]
Wukopuii spurmanapaa:



[OH=] > 107> [H*]
Hefitpan sputmaja:
[H*] = [OH-] = 107
HT  KOHUEHTPalHSICHHH
{o3upru EaxTia H* HOHMapHHWHT KOHUE
mpoﬁanall)u.la 6y KaTTalMKHWHT Mauduii Jorapu(Muian

o - 5 - 6
(ofinanannnaau. By xuiivar 80dopod rypcamiut ne
atanaaun Ba pH 6“.7_13!-! Oeqruyianaiy;

1 :
pH = —Ig[H*] = lg 75 (24)
Tenrnamanan
[Em] =Al0=et
Tosa cyB yuyn
[H*] = 10~7 r-uon/n
pH = —lg [H*] = —1g 10-7 =T.
XyAAH WyHAHTIEK, 5
[OH~] = 10— roH
POH = —1g[OH-] = lg r — — g 107 =7 (2.5)
POH — runpokena kypearkuy aeimaan.
Heittpan spurvanapna: pH = pOH = 7
Kucsorami spurmanapaa: pH > pOH; pH < 7
Mkopuit sputvanapa; pH > pOH; pH >7 ;
Arap [H*] . [OH-] = Ku,0 TeHrnamanu Jorapu@macai
BA JOrapudM GearH/apuHH yJADHHHT TeCKapH WLIOpaJaapu
GHJIaH anvalTupea; :
PH + pOH = pKu,0 = 14 (25°C 1a) (2.6)
HH XOCHI KHaawu3. Bynna pHio= — lg Ko A 1o
- 10=" = 14. Bynnan xap amnait cysan sputma Kyimiaaru
HHCOATra TeHr neran XyJoca KeJau0 YHKajH:
PH = pKij,o — pOH = 14 — pOH (25°C na) (2.7)

IOkopuna kearnpusran (opmynanap épnamuna Xap Xua
oput™anapaa (H™ uu pH ra Ba, akcuuua, pH mu H+ ra
aianTHpHo éxkn OH™ i pOH Ba, akcunua pOH un OH™ ra
aliIaHTHPHG) XHCoOMawra JAOHMp MacaJsianap eyusaau. Xy/a4H
LWYHra yXIWau KAcHota &Ku acoc sputManapuuunr [H'],
[OH—] Ba pH (POH) xuitvaraapnun xam XHcOGMzwI MY M-
KHH.
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