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BBEJIEHUE

Bpicokuii ypoBeHb 3HAaHMHM, akKaJAeMHU4YECKas U COLHUAJIbHAd
MOOMJIBHOCTh, TMPO(ECCUOHATU3M  CHEHUAINUCTOB, TOTOBHOCTh K
caMOOOpa30BaHWIO U  CaMOCOBEPIICHCTBOBAHUID —  TpeOOBaHUE
CErOJHAIIHEr0 JAHSA. B CBA3M € 3TUM MEHSIOTCS TOAXOABI K
IUIAHUPOBAHUIO, OpraHU3aluu y4eOHO-BOCIIUTATENBHOM PadOThI, B TOM
YUCJIE U CAMOCTOSITEIbHON pabOThI CTYI€HTOB.

[Ipexnae Bcero, 3T0 KacaeTcsi U3BMEHEHHUS XapaKTepa U COACPKaHUS
y4eOHOIro Mpolecca, MEepeHOca AakKIeHTa Ha CaMOCTOSITENbHBINA BU/T
JESATEIbHOCTH, KOTOPBIN SBJISIETCS HE MPOCTO CaMOLENbIO, & CPEACTBOM
NOCTHXKEHUSI TIIIYOOKMX W MPOYHBIX  3HAHUM, HWHCTPYMEHTOM
(hopMUPOBaHUS Y CTYJICHTOB aKTUBHOCTH M CAMOCTOSATEIILHOCTH.

Lens METOIMYECKUX PEKOMEH 1a1Uid - MOBBIIICHUE
3 PexTUBHOCTH y4EeOHOro mpolecca, B TOM YHUCIE MNPAKTUYECKOU
CaMOCTOSITEIbHOM paOOThl, B KOTOPOM CTYJEHT CTAaHOBUTCS aKTHUBHBIM
CyOBbEKTOM OOyYEHUSI, YTO O3HAYAET:

- CIIOCOOHOCTh 3aHUMAaTh B 00YYEHNH aKTUBHYIO TO3UIIHIO;

- TOTOBHOCTb MOOWJIM30BAaTh MHTEJJIEKTYaJbHbBIE M BOJICBBIC
YCWIIMSL JJ1s1 IOCTHKEHUS YIYEOHBIX 1LIETIeH;

- YMEHHE IPOEKTUPOBATh, IUIAHUPOBATh W IPOTHO3UPOBATH
y4eOHYIO JIeATEeIbHOCTD;

- IPUBBIYKY MHUIMHUPOBATh CBOKO NO3HABATENIBHYIO JACATEIBHOCTh
Ha OCHOBE BHYTPEHHEH MOJIOKUTEIBHOW MOTHBALIUY;

- OCO3HaHUE CBOMX NOTEHLUHAJIBHBIX YYE€OHBIX BO3MOXKXHOCTEH M
IICUXOJIOTUYECKYI0 TOTOBHOCTH COCTABUTH MPOrpamMMmy JAEHUCTBHU IIO

CaMOpPa3BUTHUIO.
I[aHHI)IG MCTOAHUYCCKHUC YKA3aHHUA 110 BBIITOJIHCHUIO HpaKTHqGCKOfI
41 CaMOCTOSITCIIbHOU pa6OTI)I CTYACHTOB IIPCAHA3HAYCHBI  JJIA

YIJIyOJICHHOTO HW3YYEHHS NUCHUIUIMHBI  «AHAJIUTHYECKAsT XUMUS,
«Anamutnueckas xumusi 1 OXMA»B ayIUTOPHOE W BHEAYAUTOPHOE
BpEMSL.



PABHOBECHS B BOJHBIX PACTBOPAX
KHUCJIOT 1 OCHOBAHUM

1 OcHoBHBIE TeOpeTHYECKHUE MOJIO0KEHHS NI PACYETOB

B cooTBeTCTBUM € NPOTOJUTHYECKOM TEOPUEH KHUCIOTBI — 3TO
YacCTUIIbl, CIIOCOOHBIE B PACTBOPE OTIABATh MPOTOHBI, & OCHOBAHUS —
YacTUIlbl, CHOCOOHBIE NpPUHUMATh MpPOTOHBL. IIpu 3TOM KHCIOTa
o0pa3yeT CONpsSKEHHOE C HEl OCHOBAaHME, a OCHOBaHHE 0Opa3yer
CONPSDKEHHYID C HUM KHUCHoTy. Kuciora W CONpsKEHHOE C  HEIO
OCHOBAHHE, TaK K€ KaK OCHOBAHHUE U CONPSDKEHHAs C HUM KHUCIIOTA,
COCTaBJISIIOT KUCIOTHO-OCHOBHYIO (IPOTOJUTUYECKYIO) napy. [Ipumepsl
POTOJIUTUYECKUX Tap:

Kucnora OcHoBaHueE
HCI > H"+ CI
CH;COOH > H* + CH;COO
H,CO; > H*+HCO;
HsO > H* +H,0
NH," > H* +NH;
HCO3 o H*+CO5”

N3 »>Tux mpuMepoB CIIEIYET, YTO KUCIOThl MOTYT OBITh MOJpa3/iesIeHbI
na monekymsapasie (HC1, CH;COOH, H,CO3), katnonnsie (H;0",NH,")
u annoHHble (HCOj3). AHaJOrMYHO OCHOBaHMS JCIATCS HAa MoJe-
KyJISIpHbIC, aHUOHHbIC, KATUOHHBIE.

[IpotonuTel, 0banaomKe Kak TPOTOHOOHOPHBIMH, TaK U MPOTO-
HOAKIIENTOPHBIMU CBOMCTBaMH, Ha3bIBAlOT  aM(UIPOTOHHBIMU
(H,O,HCO3'). BemectBa, KOTOpbIE KIACCHUYECKAs] TEOPUSI OTHOCUT K
KJIacCy CoOJiel, TpU PACTBOPEHUH OOpa3yloT JBa MPOTOIUTA —
KaTHOHHYIO KUCJIOTY U aHUOHHOE OCHOBAaHHE:!

NH,CH;COO « I\H‘I4+ + CH;COO’; NH,Cl « I\IH4+ + CI".



Aemonpomoaiu3z 600bi

[ToBeneHue KUCIOT U OCHOBAHUM B PACTBOpPAX 3aBUCUT OT CBOMCTB
pactBopuTes. B BOJHBIX pacTBOpax ClEAyEeT YYUTHIBATh aM(pOTEPHBIN
XapakTep BOJbL, KOTOPBIA MOXHO MPOUJUIFOCTPUPOBATH PEAKIUEH
aBTOIPOTOJIN3A!

Hzo + HZO < Hgo +OH"
[H30*][0H"]
[H0]?
Tak kak KOHILIEHTpalus BOALI B pPa30aBJICHHBIX BOJHBIX PacTBOpax

BEJIMKAa W Majo W3MEHSIETCS II0 CPAaBHEHUIO C KOHIICHTpaluen
PACTBOPEHHBIX BEIIECTB, €€ MOXKHO CUUTATh BEJIMYMHON MOCTOSHHON U
3amucarh.
K [H20]" = [H;0"T[OH] = Kw
rie Kw— KOHCTaHTa aBTOMNPOTOJM3a BOJbI. UuHCIEHHOE 3HAUYCHHUE
KOHCTaHTHhI aBTOnpoTonu3a BoAsl npu 25° C paBHo K ~1-10". s
YIOPOILEHUS BBIYUCIEHU MOHHOE ITPOU3BENCHUE BOJbI 3aMUCHIBAIOT B
BHJIE:
Kw = [H][OH]=1-10"
B uncroii Boge [H] = [OH] = 1-10” monb/mm.
JInsl XapakTEepUCTUKHA KUCIOTHOCTH PacTBOpa MPHUHATO IMOJIb30Ba-
ThCA JIECATUUHBIMHU JIOTapudmamu KoHeHTparuu uoHos H' um OH,
B3TBIMH C OTPHULATEIBHBIM 3HAKOM; OTH BEJIMYUHBI HA3bIBAIOT
BOJIOPOJIHBIM Y THAPOKCUIIbHBIM IMOKA3ATENSIMU:
PH = -Ig[H"]; POH = -Ig[OH].
Orcroga ciegayer, 4To sl BOJABI U BOJAHBIX PACTBOPOB BBIMTOIHSAETCS
CJIEAYIOIIEE PABEHCTBO:
pH + pOH = 14.

Pacuem pH 6 pacmeopax CUJIbHblX KUcjiom u OCHOBAHUIL

CuibHBIE KUCJIOTHI U CUJIBHBIE OCHOBAHHUS B BOJIHBIX PAacTBOpaX
MPAKTUYECKH TTOJHOCTHIO JUCCOLMUPOBAHBI HA MOHBI, HO B PE3yJbTATE
MEKHOHHBIX B3aUMOJICUCTBHM JelcTBUTENbHAA (3¢ PeKTHBHAS) KOH-



LHECHTPalUsl WOHOB MEHBIIE HAYAIBHOM KOHIICHTPAIIMU SJIEKTPOJIUTA.
OddexTuBHAs KOHIIEHTpalldsl HWOHOB HA3bIBACTCS AKTUBHOCTHIO.
3aBUCUMOCTb MexAy KoHIeHTparuend (C) M akKTMBHOCTHIO () MOHOB
BeIpaxaercs ypaBaeHueM:A = f-C,rue f— koadpunment aktuBHOCTH.
B odeHpb pa30aBIIeHHBIX pacTBOPAxX CHIBHBIX 3JeKTpoiauToB f = lm a =
C. Ilpu BBIYKCIICHUU KOHILIEHTpAIMA HOHOB B pa30aBJIECHHBIX pacTBOpPAX
CWIBHBIX JJIEKTPOJUTOB HCXOAAT W3 JOMYLICHUS, YTO 3JICKTPOJIUTHI
JIVCCOLMUPOBAHBI IIOJIHOCTBIO. B pacTtBope CUJIBHOMN
KUCJIOTBIMCCOIMAIINS UIIET IO YPABHEHUIO
HA + H,0 < H;0™+ A"
Jlnst mpoctoTsl BMecTo noHa HsO B pacueTHBIX OpMyIax 3aluChIBAIOT
H*, Torna:
an+ = [H] = Cua, pH =-19Cua
COOTBETCTBEHHO B PACTBOPE CHJIBHOI'O OCHOBAHUS
MOH+ H,0 <+MOH," + OH
doH- = [OH-] = CvoH; pOH = 'IgCMOH; pH =14 —pOH
Takum oOpa3zoM MOXHO paccuuThiBaTh pH pacTBOpoOB KHUCIOT C
KOHIIeHTpanuen C> 10 M, korjma KoHIIEHTpalel MpOTOHOB, 00pa3yro-
HIMXCS MPU JUCCOLMALMUA BOJbI, MOXKHO INpeHeOpeub. [Ipu MeHbluei
KOHIIEHTPAMX KHCJIOThl AUCCOLUMAIMIO BOABI CIEAYET Y4YUThIBaTh. B
MOCJIEAHEM CIIy4a€ UCTOYHUKOM MPOTOHOB CITY>KaT JBA PABHOBECHSL:
HA + H,O <« H30+ + A, 2H,0 & H30+ + OH’
s pacuera pH cneayer, BOCIONb30BaThCsl 00JE€E TOYHBIM BBIPAXKE-
HUEM:
[H:0"] = [A]+ [OH] = Cya + Kw/[H50']
B ymiporienHoit ¢popme
[H+] - CHA + KV\//[H+], OTKYyZa

[H']* - CualH'T - Kw = 0; [H']= (Chia + V(Chia® + 4Kw))/2
IS KOHIEHTPUPOBAHHBIX PACTBOPOB CHJIBHBIX 3JIEKTPOJHUTOB
HEOOXOAMMO YUYUTHIBATh KOIPPUIIMEHTHI aKTUBHOCTH, KOTOPHIC 3aBUCST

OT TaK Ha3bIBaEMOW MOHHOM CHIIBI pacTBopa (LL):
— n .72
u=05%-,C"Zf,



rneC — wMossipHas KoHIeHTpanusi uoHa; Z -3apsia uoHa. Koaddu-
IIMEHTHl AKTUBHOCTH BBIYUCISIOT MO ClEAyIomuM GopMmyiaM: s
pacTBOpoB ¢ HoHHOM crton U< 0.01

-Igfi =~ 0.51Z%\,
a JUIs pacTBOPOB ¢ MOHHOM crtor 1>0.01

Nm
—lgf. = 0.512> ——

Pacmeopbl C/1A0bIX KUC/IOM U OCHOGAHUUL

B BoaHBIX pacTBOpax cCJIaOBIX KHUCJIOT MCTOYHHKAMHU IPOTOHOB
CIy’KaT cjabas KUCJIOTa U BOAA, JUCCOIUAIMS KOTOPHIX MPOUCXOJUT B
COOTBETCTBUHU C YPABHEHUSIMU:

HA + H,O <« H30+ + A, 2H,0 H30+ + OH/,
npuueM noHbl HsO", 06pasyrommuecs Mo mepBoi peakiuy, MOAABISIOT
JTCCOIMAIMIO BObI, U KOHIIEHTPAIIUE NOHOB [H30+] u [OH’], o6pa3y-
IOIIMXCS TT0 BTOPOM peakIiuy, MOXKHO ITpeHeOpeyb.
PaBHOBecue B pacTBOpe cCiabOM KHUCIOTHI OMNHUCHIBAETCS C

IIOMOII[BIO KOHCTAHTEI JUcCcOUanny Kya:
+ —
[H307][A7]

HA —
[HA]
JIns  cnaObIx 3JEKTPOJIUTOB C KOHCTaHTOM auccomumanun K<1-10°
4 .
CIIpaBEIJIMBO YPaBHEHHUE:

[H*] = \KyaCpa.

-4
JIAs 2JIEKTPONMTOB, KOHCTAHTa JAHMCCOIMAnMM KoTophix K> 1-107,

HCIIONB3YIOT 00JIee TOUHOE YpaBHEHUE:
1 7
[H] = (=Kya + Kig +4K4Chp).
JI71s1 BOOHBIX PACTBOPOB COMNPSIKEHHBIX KMCIIOT M OCHOBAHUM cripa-

BEJTHBO CJIEYIOIIEE COOTHONICHHE:
Kna K4~ = Ky

3HaquI/Iﬂ KOHCTAHT AUCCOLOHAIINN KHCIOT U OCHOBaHUU WMEIOTCS B

CIIpaBOYHOM Iureparype. [10b3ysICh STHMM BBIPAKEHUEM, MOXKHO OIle-



HUTDb CUJIY COIIPAKCHHBIX C HUMHA OCHOBaHMU U KHUCIOT.

Pacmeopbl MHO2ORPDOMOHHBIXRPOMOIUM OB

[IpoTtonu3 (Aucconuaiys) MHOTOMPOTOHHBIXIIPOTOJIUTOB MPO-

HUCXOOUT CTyrIeH‘IaTOZ

HsPO, + H,0 < H;0" + H,PO, " K; = 10

H,PO, + H,0 < H;0" + HPO,*; K, ~ 10"

HPO,* + H,0 « H,0" + PO,*; K, ~ 10"
ECJ’II/I YUCIICHHBIC 3HAQUYCHUA KOHCTAHT l'IpOTOJII/ITI/I‘IeCKI/IX nap OTJIN-
qaroTcst 6osee ueM B 10° pas, MOXKHO HPHHSATB, YTO IPOTONH3 IPOTEKACT
B OCHOBHOM I10 TIEPBOM CTYIIEHU U I pacyera pH ucnonb30BaTh panee
HpI/IBe)IeHHBIe BBIpa)KeHHFI.

Bygepnuie pacmeoput

B ananuTuMyeckoll MNpPaKTUKE OYEHb YAacCTO BO3HUKAET HEO0-
XOJIMMOCTb MOJIJIEP>KUBATH MOCTOSIHHBIM pH pacTBopa.
JIist 5TOM 1€ MPUMEHSIOTCS TaK Ha3blBaeMble OydepHbIE pacTBOPHI,
IpEACTaBISAIOMINE COO0OM CMECH KOMIIOHEHTOB MPOTOJUTUYECKON Maphl
cnabbix mporonutoB. [Ipumepamu OydepHBIX pacTBOpOB, Haubosee
4acTO HUCIOJIb3YEMBIX B aHAJM3€, CIyXaT aleTratHbld Oydep (BOIHBIN
pacTBOp YKCYCHOM KHUCIIOTHI M anerara Hatpus, T.e. napa CH3COOH u
CH3COO") u ammuaunbiii Oydep (BOIHBIN pacTBOp aMMUAKa U XJIOpHUIA
ammMoHus, T.e. mapa NH3 u NH,").
IIpu noGaBneHNUN HEOOJBIINX KOTUYECTB CHUIBHOM KHCIIOTHI (CHIBHOTO
OCHOBaHHUA) WK pa3daBieHUU (B HECKOJIbKO pa3) pH Takux pacTBOpoB
MPaKTUYECKU HE U3MEHSIETCHA.

Hns cmecu cnaboit kuciotel HA u conpsi>keHHOTO OCHOBaHUSA A’
pH paccuuTtsiBatot no dhopmyise:

_ o
pH = pKy, + 1g€4 /¢ ),

rae pKHA = 'IgKHA.
Jlns cMecu ¢l1aboro OCHOBAHMS M COINPSKEHHON KUCIOTHI aHAJIo-



rudHbIX oOpazom BeruucisiroT pOH, a 3atem pH OydepHoro pactBopa.

2 PenlleHUs1 THIIOBBIX 3agav

Ilpumep 1. Beruuciuts pH 0.01 M pacTBOpa a30THOM KHUCIIOTHL.
Pewenue. HNO; — cuibHas KHCIOTA, T.€.

[H] = Cuanos = 0.01 mons/mm®

pH =-1g0.01 = 2.

Ilpumep 2. Beraucaoute pH 0.05 Mpacteopa KOH.
Peuwenue. KOH — cunbHOe ocHOBaHME (I11€7104Yb), T.€.

[OH] = Ckon =0.05 MOJIB/IM°

pOH =-Ig0.05=13;pH=14-1.3=12.7.
Ilpumep 3. Bpruuciuts pH 1:10 M pacTBopa a30THOM KHUCIIOTHI.
Pemenue:
[H7= (110" +~ (1-10"° + 4-10))/2 = 1.01-10 monb/mm>;
pH =-1g1.01-10° = 4.99.

IIpumep 4. Bprumciuts akTuBHOCT, MOHOB H' B 0.3 M pacTBOpe
a30THOM KHUCJIOTHI.
Pewenue. Tak Kak KOHUEHTpalus pacTBOpa a30THOM  KHUCIOTHI
JIOCTATOYHO BeNMKa, KO3(POUIIMEHTH aKTUBHOCTH HOHOB H* u NOg

BbIYUCIIACM C YHCTOM NOHHOU CHJIBI pacTBOpa:
n=0.5(0.3-1>+0.3-1)=0.3

Iaf — .12 Y03 _ 12055 _ .
lgf; = 0.51+12 === 0,51+ 12222 = 0.177;

fiy+ = fno-=0.66; an+ = fi+Crince. = 0.66-0.33 = 0.2 Momb/av’.
Ipumep 5.BeraucauTs koHneHTpanuo nonos H 1 pH 0.5 M pactsopa
nponroHoBor KucioTel Co,HsCOOH; Kya= 1.4-10°,

Pewenue:Tax kax Kya< 110, st Berancienns [H]u pHucnons3yem
YIPOILIEHHOE BBIPAKECHUE:

[H*] = V1.4-1075-4/0.5=2.6-1073
[H] = 2.6 - 10" 3moms/mm’; pH = -1g(2.6 - 1073) = 2.58.
Ipumep 6.Borancuts pH 0.01 M pactBopa ammuaka. Ky = 1.76:10.

Pewenue: B BOTHOM pacTBOpe aMMHaKa UMEET MECTO PABHOBECHE:
+ -
NHs+ H,O < NH; + OH".
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-4
ITockombky Kyp:< 1:10 'momaraem, 4to paBHOBECHAs KOHIECHTpPAIHS
HEAMCCOLUMMPOBAHHOIO OCHOBAHMS PABHA €ro 00IIEH KOHLIEHTPALIUHN:
— _ 2
[NH3] = Cype = 1-10°M
K 110714 _
Y = =2.4-107"1,

/[RNH3CNH;  1.76:1075:1072
pH = - 1g(2.4-10™) = 10.38.

[H*] =

Ilpumep 7.Beraucints pH 0.01 M pactBOpa arerara Hatpusi.
Kua = 1.7510".
Pewenue.B  BOIHOM pacTBOpe auerata HATpus HMEET MECTO
PaBHOBECHE:

CH,COO + H,O «» CH;COOH + OH'.
KoHcTaHTy OCHOBaHUS alleTaT-uoHA BBIYUCIISIEM, MOJIb3YSICh TAOJTMYHBIM
3HAYEHUEM KOHCTAHThI JUCCOLMAIIUN COMPSKEHHOM YKCYCHOM KHCIIOTHI
U KOCTaHTOHABTOMPOTOJIM3a BOJIbI:

Ka =1-10%/1.75-10° =5.7-10"°.
10—14
[H+] = Kw 10 =42-107%;

B JKcrnzcoo—Ccrgzcoo - = V5.710-10.10-2
pH=9-0.62 =8.38.
IIpumep 8. Beraucauts pH 0.01 M pactBOpa XJI0Opr1a aMMOHUS.

Pewenue: 3anumem YPaBHCHHUEC KHUCJIOTHO-OCHOBHOT'O paBHOBCCHA MOHA
dAMMOHMUS B BOJC:
+ +
NH4 + Hzo AN NH3+ Hgo .

KOHCTaHTy KHUCJIOTHI - MOHA aMMOHMUS — BBIYHUCJIIEM U3 BBIPAKCHHAA !

1014
KW — 1-10 — — 5.68 . 10—10,
Knis  (1.761075)

KNij =

[H] = \/KNHICNHI = V5.68-10-10-0.01 = 2.38- 10~ mos/n°
pH = -Ig[H*] = -1g(2.38-10°) = 6- 0.38 = 5.62.
Ilpumep 9. Beruucnauts pH pactBopa H,Sc konnentpanueii 0.1 M;

Ki=110"; K,=1-10",
Pewenue: Tlockonbky Ki:Ky = 1-10":1-108 = 10'6, MO>KHO CUHUTATh, UTO
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IIPOTOJIU3 TIPOTEKAET 110 MEPBOM CTYIICHH:
H,S + H,0=HS + H"
U BBIYHUCIUTL pH pacTBopa 1o yrpoineHHo#H Ghopmyie:
[H*] = /Ku,sChps = V1-1077-0.1 = 1-10~* moms/am’
pH =4.
Ipumep 10.Berauciuts pH 0.1 M Bonnoro pactsopa Na,COg;
J{ns yronbHOU KUCHOTHI K = 4.5-10'7; K, = 4810,

Pewenue: pH pactBopa 00yCJIOBJIEH TPOTOJIM30M KapOOHAT-HOHA:

CO3” +H,0>HCO; + OH'

HCO; +H,0-~H,CO;3; + OH".
HnsikapoonatuonoBK; = 1-10*%4.8-101 = 2-10'4; K, = 11045107
=210,

Ki/K, = 2:10%/2:10® = 10*. pH pactBopa BBIMHCISETCS U3 BBIPAIKCHIIS:

+1_ Ky _ t107Y g4 3,
[HT] = JGC - VastoTaoT 4.5-107"" Monb/aM";
pH=11-1g4.5=11-0.65 = 10.35.

Illpumep 11. Beramcouth pH cMecnm yKCyCHOM KHCJIOTHI M anerara

HATpUsl, COIeprKaleh yKa3aHHbIE KOMIIOHEHTHI B COOTHOIIeHUH 1:1.6.
P e m e v u e. pH aneratHoit OydepHOi cMeCH BBIYUCIISAEM, MOJIb3YsCh
YPaBHEHUEM:

— A _ _
pH = pKy, + 1 /CHA) = 48+ 1gl6 =5
3 3aoauu ona camocmoamebHoll padomaol

Brruncnenne pH pactBopos

B 3amavax 1 — 16 Beruucnouts pH pacTBOpoOB.

1. NaOH, maccoas nomus 0.2%

KOH, maccoras noms 0.19%.

XITOpOBOAOPOHAS KHUCIIOTa, MaccoBas a0 0.36%.
A3oTHas kucjora, maccosas nois 0.32%.

Cepnas kuciora, maccoBas gois 0.4%.

['unpokcun Hatpus, IoTHOCTH p = 1.002.

NOo Ok

I'mapoxcua kamus, mnoTHOCTh p =1.004.
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8. XmopoBoaopoaHas kuciaoTta, mmoTHocTs p = 1.000.

9. A3zoTHas kucioTa, IiotHocTs p= 1.003.

10. Cepnas kucnota, miotHocts p = 1.005,

11. 0.1 MpacTBop a30THCTO# KHCT0ThL K= 6.9-10™,

12. 0.2 M pacTBOp CHHHIBbHOM KucaoTsL, K = 5107,

13. 0.01 M pacTBop MypaBbuHOIf Kuca0ThI, K= 1.8:10™
14. 0.02 M pacTBop yKkcycHOit kuciaoTs, K =1.74-107,

15. 0.5 M pactBop ruapoxcuaa ammorus, K= 1.76-107.
16. 0.2 M pacTBOp MOJTHOBATUCTOM KUCIOTHI, K= 2.3-10H,

B 3agavyax 17 — 35 Beruucnuts pH 0.1 M pactBOpoB cieayrommx

17. ®enon; K=1.0-10".

18. T'uapoxcunamus; K = 8.9-107

19. XnopHoBatuctas kuciora; K = 2.95-10°.
20. IImanoBag xuciota; K = 2.7-10™.

21. CH3COONa; Kya = 1.74-107.

22. NH,Cl; Knpeon = 1.76:107.

23. KCN; Kyen = 6.2:107%.

24. NH,CN; Kyyon = 6.2:107.

25. Na,SO0s; Kpsos- = 6.2:107%.

26. NaHSO3; Kipuso= 1.4-107

27. Na,COs; Kycos- = 4.8:10™,

28. NaHCO3; Kyco; = 4.5:10™.

29. (NH,),COs; Kyycor- = 4.8:10™.

30. CH3COONH,; Kya = 1.74:107; Kypion = 1.76:107,
31. NagPOy; Kypg.2=5.0-107.

32. NaClO; Kyeio = 5-10°%.

33. NaHS;Ky,s = 1-10™.

34. K,S; Kys- =2.5107.

35. HCOONa; Kycoon = 4.0-10™.

36. Kakyro HaBecKy XJopuja aMMOHHUS cleayeT pacTBopuTh B 100
cM® pactBopa, utoOsl pH pactBopa Gblt paBeH 62
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37. B xakoMm oObeMe cienyeT pacTBOpUTh HaBecKy arerata HaTpus 0.03
T, YTOOBI MOTYYUTh pacTBop ¢ pH = 87

38. Hasecky NaHCO; 0.05 r pacrBopmm B 100 cM® pacrBopa.
Beruucnuts pH.

39. Hasecky Na,CO; 0.1 r pactBopmmn B 500 cm® pactBopa. BbI-
yucauTh pH.

40. Kakyro HaBecKy HHUTpara aMMOHHS CJIEIyeT PacTBOPUTH B
150 cm® pactBopa, uToObl pH pacTBOpa cran paBeH 57

41. B kakom o0beme cienyeT pactBopuTh HaBecky conbl Na,CO3; 0.005
r, u4T00BI pH pacTBOpa ObLI paBeH 97

Pacuer pH Oydepnbix pacTBOpOB

B 3anauax 42 - 51 Beruucnuts pH OydepHbix cmecei:

42. Cwmechb, conmepxkaiias paBHble oObembl 1.0 % pacTBOpoB Mypa-
BBUHOM KHCJIOTHI U €€ HATPUEBOM COJIH.

43. 0.01 MpactBOop YKCYCHOM KHCIOTBI, K KOTopomy TiprubaBuiau 0.1
MpacTtBOp anerara Kajiusl.

44. bydepHas cMmech, couepxaiias paBHble 00beMbl 5.0% pacTBOpOB
TUAPOKCUAA aMMOHUY U XJIOPUIa AMMOHUS.

45. Cwmecp 0.02 MpactBopa XJIOPHOBATUCTOM KHUCIOTHI U (.2
MpacTtBopa ee KaJIueBOu COJH.

46. Cmech, conepxamasi paBHble o0bembl 10.0% pacTBOpOB
MOJTHOBATHUCTOM KHCJIOTHI M €€ HATPUEBOM COJIH.

47. 0.01 MpacTtBop CHHWIBHOW KHUCJIOTHI B mpucyrctBuu 1.0 M
pacTBOpa KaJIMeBOU COJIH.

48. 0.02 MpactBop ruapokcuaa aMMmoHuss B mnpucyTctBum (.2
MpacTtBopa xJ1opu1a aMMOHMUSL.

49. Cwmecs, coaepkaias paBHble 00beMbl 5.0% pacTBOpOB a30THUCTOM
KHUCJIOTHI M €€ HATPUEBOM COJIU.

50. Cwmecs, conepxariasi paBHbie 00beMbl 0.5% pacTBOpOB OCH30MHOM
KHUCJIOTHI ¥ €€ HATPUEBOM COJIU.
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5l Cwmech, copepxkamas paBHbie o0bembl 1.0% pacTBOpOB
OpOMHOBATUCTON KUCJIOTHI U €€ KaJlueBOM COJIu.

4 Bonpocwlona camonposepKu

1. CdopmynupyiiTe 3aKOH JOEUCTBUS MacC. YKaXXKUTE TPAHUIBI €ro
IPUMEHHUMOCTH.

2.YT0 Takoe KOHCTAaHTa PaBHOBECHS?

3. Urto Takoe paBHOBECHAsI KOHIICHTPAIIHS ?

4, 3anumuTe MaTeMaTHYECKOE BBIpAKCHHUE KOHCTAHTHI JMCCOIHMAIIAN
BOJIHOT'O PaCTBOPA YKCYCHOW KHUCJIOTHI.

5. KakuenpoTonuTsl Ha3bBatOT aM(pUITPOTOHHBIMH ?

6. UTto Takoe aBTOMPOTOJN3 BObI?

7. KakuenpoTonuTsl Ha3bIBalOT CONPSKEHHBIMU?

8. Hanummute ypaBHeHuss mnpotonuza (muccoumaruu) dochopHoi
kuciotel H3PO, u Maremarndeckue BbIpaXEHUS ISl KOHCTaHT
0 KaXKJI0i CTYIECHH.

9. Hammmure BhIpa’keHHE KOHCTAHTHI aBTONPOTOIN3a BOJIBI.

10. [aiite onpenenenne nousituii pH, pOH.

11. Kak BBIYMCIMTH KOHIIGHTPAIIMIO MOHOB BOJIopoaa U pH B pacTBope
CUJIbHOM KHUCIJIOThI, CWJIIBHOTO OCHOBAHUS ?

12. Kak cBs3aHbl MEX1y CO00N KOHCTAHTBl PABHOBECUN COMPSIKEHHBIX
KHUCJIOT U OCHOBAHHIA?

13. UYto Ttakoe OydepHbIit pacTBOP?

14. Tlouemy npuOaBiienne OydepHoro pactBopa cradbwimsupyer pH, a
HeOoJbIINe JOOABKU KHUCJIOTHI U OCHOBAHUS HE BBI3BIBAIOT U3MEHEHMS
pH G6ydepnoro pactBopa?

15. Ot uero 3aBucut pH 0ydepHoro pactsopa?



