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OneKTPONHTH — XHMHUECKHE BCWIECTBA M CHCTEMH, B KOTOPHX MNPOXOXACHHE-
MMEKTPHIECKOrO TOKa OCYLICCTRBIACTCA 33 CHET ABHAKEHHA HOHOB. TakWe NPOBOJMHHKH
omoésrrcﬂ K MPOBOAHHKAM BTOpPOro poma. [IpuawHON NPOBOAMMOCTH ABAACTCS
NIEKTPONIVTHYECKAN - AHCCOUMAUAA  (HOHM3AMA) —  CaMONPOW3BONBHBI  pacnax
3MEKTPONUTOB Ha HOHSI: a) MOA AeHCTBHEM TONADHHIX MOJIEKY]l pacTBOpMTEIA (BOAA,
CTIHPTH, KHCIOTH H T.1.)- 06pa3oBaHue pac'rBopQB; 6) B pe3ynrraTe TEPMHYECKOrO pachazna
~ obpasoBaHue paciiasos. B 3aBHCHMOCTH OT CTENeHH RHCCOLMANHH a¥n/N, (rae n — nons
pacnaBiuMxcs Mojiekyn, N ofmee 9mcno pa;“mopenﬂu{ MOJIEKYJI)  SNEKTPOMATH

ROAPa3AenMOTCA Ha crumbHbe (Qlx1), cmaboie ((1<0,03) u cpeaueii crunm (0,03 <0<0,3).
JAHcCcOoLIHALIHA KHCJIOT, OCHOBaHHH

JHcconmand KHCIOT M OCHOBAHHI IPOTEKAeT CTYNEHYaTo:  MOCHEAOBATENLHO
ormennserca wor H' ( mma OH)), T.e. 9HCIO CTymeseil 3aBHCHT 0T OCHOBHOCTH KMCJIOTH
(amcna aromos H') i 0T KHCIOTHOCTH OCHOBAHMA (THC/IA MMAPOKCHNLHEX rpyma OH ),
Hanpumep: macconmamys HsPO, mpOTEKaeT B TPH CTYIICHH:

I HiPO, =2 H + HhPO, o <1;

DHPO, > H' +HPOZ, ;<04

M HPOS = H' + PO, o <o <oy;

a Zn(OH), B mpe crynemw: I Zn(OH), =ZnOH" +OH;  II ZnOH' +rZn™*+ OH .
Tponecc AuccomuanmH conelf onpenensercs THIOM CONH; CPEAHHE cOJm - pacmagaiorcs

O/THOCTYNECHYATO, SHCCOLMAUMA KNCIHX H OCHOBHRIX ONPESIENACTCH KOCTATKOM) xnchom

(m ocndsamm) B cocrase comu. Hanpumep, ocnosras cons MgOHCl muccoummpyer 3

2 crynenu: ‘

1 MgOHCl => MgOH" + CI, a=1; I MgOH' > Mg® + OH a<l.
Oﬁpmuﬁ OPOIECC pacnana cnabBIX JNIEKTPONHTOB  XapaKTEPH3YeTcs KOHCTaHTOM
muccoupauny K. Hanpamep, mia cnaboift yKCyCHON KHCIOTH MPOLIECC AMCCOLHALMH

KOTOpOIii HAET B COOTBETCTBHH C YPABHEHHEM



%cu,c00- *®, 4

CH;COOH = H' + CH;,CO0", K=—2— 1" e u TEN
S ClLO n'
3
acH;,cOOH' akrupHocts monos CHyCOO', H' u monekyn ClLCUONONT (mosn/n). B

Rameneiimem Ang pasGasneHHEIX pacTBOpoB OyZeM CUHTATSH AKTHBUOCTE H KMIICHTPALKIO

(monz/n) YHCIIEHO PABHEIMMK o  =[H), o - |CH,CO07],
H* Cliton
: ) {CH,COOTIH"]
@1 coon ~ICHCOOH)), orna K, =_[<:3HT6W

B wanHouMooin or wonmmimiie Ky 10 CTENeHA OMCCOMMAIMM 3NEKTPONMTEL  ACNATCSA

WIEAYIONIAM QOPIIOM eciti Kl croatie, |+ K,P]O"- cpenHue, I(,<10'“-cna6ue.

3adaua 1. Paccunirars KOHREUIPARMEKY HOIOK ROAOPNIA K imarnna B pacteope HCN, ecom
a=0,0042.

Pewenue. Quccoumatus uWHaHRCTOBOAOPORHON KHCIIOTH MPOTEKAET 110 YPUMIICHHKD

HON & 11' 1 N, kounenTpaums noxos [H') u [CN'] pasrm Mexay co6oif (T.x. vty
VIONFE L1, ine V- croxsoMerpadeckue  koaddrimenTa) H  ApOROPIHOILLILIN

HEALIOH KOtIEHTPAUNH KMCIIOTHI, te. [H]=[CN]=aCuen, Mons/i,

Torza [H'}=[CN]=0,0042 - 0,001=4,2-10" moms/n.

3adaua 2 PaccyuTars KOHLEHTPAIKIO MOHOR RJIOjMuIN W FHAPOKCHA-HOHOB B 0,01 M
pactsope NH,OH. ecnu K- 1.8 10*

Petiaeniug. | vyyronein adsMotms s alianpy ot cnenylomnu obpaszom:

. [‘NII JJOH™]
NILWOI o NI 1 O goneroura  gHccOlpaUMe HMeeT Bm Ko~ erl()H] ,

ROWNATTPSIU 1ongy  IMMOHMA ['NH4] H THApoKCcHAA [OH] coBMAaamT (VN ):V(OH)
—1 1), efwrinM ux 3ax:  [NH,J=[OH J=x Moms/n, Torma Ky npWMer ann

1,810~ £40,01-x. Cumras, 90 x<<0,01,  pemaem ypamnenue |.N 10" '/001,

OTHOCHTENBHO X: x=\]],8-1075x0,01=\/18-10'8=4,2-10"mm|./u, [OH = 4.4 10 “sns/n,
4



KOHUCHTpausy HOHOB BOJOPOfia M THADOKCHAA CBS3aWul KOHCTAHTOH MOHHOE
npoussenenne sombi Kow=[H'J[OH}=1-10", BaipasuM kxoHuewtpauuio HOHOB BOAOPOAZ
[H'}=KW/[OH'] u paccuuraem eé snauenne [H]=1-10"/4,2:107*= 2,3-10" 'moms/n.

JAucconnanus Boxul. pH - BOAOPOAHBII N0KA3ATEIb
Boja xots H BechMa HE3HAYMTENBHO, HO BCE K€ MTUCCOUMHPYET HA HOHBI!

HO > H + OH. CnenosarenbHo, BOAZ ABJACTCA THIMYHEM aMQOTEPHBIM

INEKTPONUTOM, T.€. OH3 MOXET ACHCTBOBATH B paBHOﬁ CTEeNEHH M KaK KHMCJIOTAa KM Kak

OCHOBaHHE. YCTaHOBHeHO, 10 ) KOHCTaHTa HOHH3AIHH BOOB! paBHa
JHToHT) 18.10716
AT mpor.

2
Cyas no 3HaueHHIO 3TOH BeJMYMHBI, BOJA ABJAAETCA OYCHbL CNAGBIM SNEKTPONHTOM.

Tpon3BeieHHe KOHUEHTPALMH BOAOPOAHKX M MTUAPOKCHA-MOHOB, ARAAIONICECA TIPH NAHHOM
TeMIepaType NOCTOSHHOH BEAWYMHOM, HA3BIBAETCA MOHHLIM NMPOM3BEACHHEM BOXLI, €ro

obosauator K,y Tlpa 25°C K, =[H'][OH}=10™".

Jins npouecca H', + OHg) - H;0, AH%05=-56KJ1/MOJTb; IMCCOUMALMA KE BOIBL
SABNIACTCA SHAOTEPMHUCCKEM mnpolieccoM. OTCIOAA B COOTBETCTBHE € MpHHuMnNoM Jle-
ITlatense Temneparypa GyAeT Oka3niBaTh BIUAHME Ha Ky,

Jind xapakTepHCTHKH KHCJIOTHOCTH PacTBOpa NMpPHMEHAIOT BOAOPORHBIA NOKa3aTens —
pH. pH=Ig[H'T'}, rze [H'] - xonuémpaum HOHOB BOJIOPO/A B MOJIB/II.

Tk Ky #0, TO H He MOXET GBITh BOAHOFO PacTBOpa, B KOTOpOM koHueHTpauus H' win
OH pasuanacey 6ei Hymo. CnenorarensHo, B mo50M BOAHOM pacTBOpe MPHCYTCTBYIOT
cosmectro uonnt H' u OH'. Jins meifrpamsnoii cpeast [H']=[OH J=V10 =10 mons/nup,

ciesoparensro pH=7. B xucnoii cpene [H']> 107, T.e. 0< pH<7, B menouHoii cpeae
[OH}>7, T1.0.,7<pH<14.

3adaua 3.0Onpenenurs pH 0,002 M pactsopa HCI (0=1).



Peuenue. JIkccounaums consHol KHCOTH NpoTeKaer 1o YPaBHEHHIO

HCl - H' + CI', xouuentpauus mnomos somopoma [H'J=Cpucr=0,002=2.10 mons/n.
Bonopomnmit mokasatens pH = -lg[H']=2-10"=(Ig10” + 1g2)= -(-3+0,3)=2,7. Orser:
pH=2,7.

3aoava 4.0npenennTe MONAPHYIO KOHUEHTPAUMIO FHAPOKCHAA aMMOHUs, ecnu pH=11, a
Kn=1,8-10".

Pewienue. Konuewtpaums wonos sopopoma [H'J=10T=10"mons/n. H3 mnonmoro
NpOM3BENEHMA BOA! ONpenenseM KoHuentpawno [OH 1=Ky /[H'1=10"/10"'=10"mons/n.
Tuppokcna aMMOHH# - cnaGoe OCHOBaHHeE XapaKTepHU3yeTes
ypasHenueM auccounaumy NH,OH > OH'+ NH," . 3anumem Bepaxenne ann

(8K, "] [OH")
KOHCTAHTBI ANCCOLIHALIMM 1(',1=—[§H—(m—- M H3 Hero BeipasuM KonneHtpaumo [NH;OH]=
4

[NHJ[OH' VK, Mcxoas w3 ypasHesns muccounawn [NH,'J=[OH =107, Torma
[NHOH]= (10" 1,8-10°=0,056 Mons/n.
IlpousBeaenne pacTBOPHMOCTH
MHorue 37eKTpoanTH 00aAaIoT orpanﬁeunoﬁ PacTBOPUMOCTRI) W hoxe. Tlnromy

BO3HHKAIOT CHCTEMBI, 11 KOTOPBIX B COCTOAHHH DPABHOBCCHA HUX(O) iU (CHN0K H

HaCHILGHHMIHA PACTROP MMEKTPONIMTA MONHOCTHIO pacnanalonysiics un momm (1 1)
KAm= nK" +mA”

0canok pactsop
Ins omMcaHMs 3T0Hf  TeTeporeHHOM PpeaKiMi HCIOAB3YIOT KOMCTWMILY |HINIOBECHA,
Ha3bLIBAEMYIO MPOU3BEAEHHEM PaCTBOPMMOCTH IP= K™ A", 1ne K" [A"] -

KOHLIEHTPALHH HOHOB B HACLIIIEHHOM PacTBOpe (MONIL/M).
AgClsrAg" +Cl°, TIP= [Ag'I[CI]; 3meck n=m=1.
Pbl, =Pb** +2I', ITP =[Pb*)[I'%; 3mecs n=1, m=2.




TP 3aBHCHT OT NMPHPOLE! PACTBOPEHHOTrO BELIECTBA, PACTBOPHTENS H Teunéparlypu.
3naa I1P, MOXHO BHIYHCIMTD pacrﬁopuuom BEIUECTBA, OLEHUTD BHINANACT JIH B AAHHBIX
VYCIOBHAX 0CaROK. [ 3TOr0 HafO MOACTABUTH B BHPAKEHUE TP akTwBHOCTH
(KOHLUEHTPALHH) HOHOB H CPaBHHMTH IOJNYYEHHOE 3HAYCHHE CO CNpaBouHeiM. Ecnn
i'lpouaseneme HEPaBHOBECHBIX  KOHLEHTPAUMI MOHOB MPEBBLICUT BEIHIHHY .HP; T0
obpasyercs ocanok. Ecnu npon3seneHne KOHUSHTPAUMH HOHOB MEHbLUE BEHYMHH [P,
TO 0canok He obpasyercs.
3adaua 5. Pacrsopumdcts Mg(OH), pasna 1,1-10* momb/n. 3anucars BwpakeHHe H
BHTHCIHTE BenuanHy [1P.

Pewenue. B HacHINEHAOM pacﬁzope Mg(OH), ycTanasinuBaeTcs paBHOBECHE

Mg(OH), 2>Mg**+20H’, mma koroporo Bsipaxenme ITP umeer sua IP=[Mg?'J[OH].
3HAT KOMUCHTDAIMM HOHOB, MOXHO HAllTH €ro UMCICHHOE 3HAYEHHE. Ipu nosso#
maccoupamyi Mg(OH), ofman koHnexTpanus HACHIIICHHOFO pacTBopa [Mg(OH),l=
Mg*1=12[0H], Te. [Mg"]=1,1-10" moms/n, a [OH ]=2,2:10™ moms/n. Cneponarenmuo,
IP= M*J[OHT =1,1. 10™ (2,2 10™*=5,3 10™.

3adaua 6. Busmenas pactsopuMocTs h 1P xpomara cepebpa (I), ecou B 500My  BOABI

pacteopsaerca 0,011 r comn.
Pewenue. Jina onpegencHas MOJIAPHOH KOHUCHTPAUMM HACKEHHOrO pactopa Ag,CrO,

BocnonesyeMcs ¢popmynoit Cy= 7, re m- Macca pacTBOpeHHOrO BemecTsa (r), M-

MV
MonspHas Mmacca ( r/momb), V - obvem pacteopa (). M(A:CrO5332 r/moms. Cu =
=332,02(; 5) =9,4810” mMome/n. Pactaopenne xpomara cepeGpa(l) cOnpOBOXAAETCA MOMHOI
X »

(o=1) maccommamuedt Ag,CrOq »2Ag"+ CrO, MP={Ag'P[CrO], rae [CrO] =
12[Ag = Ag:CrO4]= 9,48 10 mons/n. Takum obpasom, ITP = (18,96 107 (9,48 -107) =
=34.102

‘

3adaua 7. MoXHO JH IPATOTOBMTL PACTBOPH conu ¢ konuenrpauwamy 0,01 M u 0,00001
M CaCO;. IIP = 4,8- 10”.



Pewenne. 3nan senuunny IIP, MOXHO YCTaHOBMTL, BHINALAET JIK OCAJOK HAH MAET
nonHoe pacreopeine BeltecTa. ECIH npon3sse a¢HHe KOHUEHTpaUUH MOHOB B JaHHOM
pacteope [Ca®*][COs*)> TP, To ofpasyerca ocamok. ECNm ke BeNHuMHa 3TOr0

npoussenenns [Ca®*1[CO,7 )< ITP, To uaer pacrBopetne.
Pacteopenue kapGoHara kansuus npotekaer no peaxuuu CaCO; »Ca?* +CO,>
' ocaznox pacreop

B nepsom cnysae [Ca’]{COs"] =0,01-0,01 =10" > 4,810%, taxoit pacrsop
TIPAFOTOBHTL HENb3A W3-33 BhMazanus uacth CaCO; B ocamok. Bo BropoM cnyuae
[Ca™[CO,*] =(107%)=(10%) =107 < 4,8-10™, Taxol PACTBOP MPUTOTOBHTL MOXKHO-
CaCO; nONHOCTHIO MEPEXOANT B PACTBOP.

Peaxuuu vonHoro o6mena

JUti pacTBOpOB 3NEKTPONUTOR Hanbonee XapakTepHhl peakuuH MOHHOro obMena. '
O643aTenbHbiM YCAOBHEM TIPOTEKAHMA TAKHMX pEakUMil  TPAKTHYECKM /0 KOHNA

ABAACTCA YAUICHAC B3 PACTBOPA TEX WIH HHBIX HOHOB BCACACTBHE!

1) oGpasoBanug ocanks

FeSO,+ 2 NaOH — Fe(OH )\ + Na,SO; - monexynsproe ypaswenne (MVY);

Fe'*+80F +2Na' +20H - Fe(OH)yd+2Na"+50,Y -Honno-wonexyasproe ypasuente (MY)

Fe* +20H — Fe(OH)d -uonHo-MonexynapHoe ypasHeHse 06pa3soBaHNs 0CaNKa;

2) BbIEJICHHE ra3a

Na,CO; + 2H,S04 — H,CO; + 2NaHSO4 (MYV);

2Na"+CO.¥ +2H" + 2HSO4 - sz +C0,T + 2Na* + 2HSO4 (UMY),

2H' + CO.E - H0 + C0,T - norso-monexynsptioe yp-e obpasosakus neTyueo cocnuHerus
n cnaboro anexrponuta Ha0;

3) obpazoBanne MaJI0 ANCCORMHPYIOLTHX BEAIECTR

2KCN + H,S0; »2HCN + K380, MmY);

2K* + 2CN + 2H" +#80,7 —» 2HCN + 2K +S0,5 (AMY);

CN™ + H" > HCN —nono-monexympnoe yp-e obpasosaus cnaboro anexrponura HE'N



4) 06pa3oBanne KOMIIEKCHBIX COeAHICHMIA
ZaCl; + 4NH; - [Zn (NH;)]Cl;  (MY),
Zn®* + 2CI" +4NH; — [ Zn (NH;)q)** + 2CIT (MMY);

Zo*+4NH; > [Zn(NH3)4]2+-uonuo-monekynxpuoe ypaBHeHve 06pasoBpaHuR KOMIUIEKCHOTO KATHOHA.

BetpeualoTes mpoHecchl, MPA KOTOPHIX Cabbie 3NEKTPONMTH HIH MallopacTBOPHMbIE

COCIHHCHHA BXOHAT B YHCNO HUCXOAHBIX BCIMCCTB H NMPOAYKTOB PEAKLHH. PaBHoBecue B

ITOM Ciy4ae CMeWaeTcs B CTOPOHY OOpa3oBauuA BELIECTB, MMEIOLIUX HAHMEHBLIYIO

KOHCTAHTY AMCCOL{HALYHH MK B CTOPOHY OOPA30BaHKA MeHee PacTBOPUMOTO BELIECTBRA!

NH,OH + HC1 - NH,C1+ H,O (MY);

NH,OH+ H' + CI' > NH;' + CI' + H,O (MIMV);
NH,OH+H' - NH," + + H,0 (MMY);

K(NH,OH) =1 8- 107 Ky1,0) =1,8107°
PaBHOBeCHE CABHHYTO B CTOPOHY 006pa30BaHHA MOJMICKYN BOMEL.
HCN + CH;COONa — NaCN + CH;COOH (MY);,

HCN + CH;COO™ + Na* - Na* + CN™ + CH;COOH (MMY);
HCN + CH,COO™ — CN + CH;COOH

K{HCN)=79- 10 K(CH;CO0H)=18 -10°
PasHoBecHe cmmﬂy-roﬁ cropony 06pazosanus HCN.

AgCl + Nal —»Agi+ NaCl (MY);

AgCl+Na'" +I' >Agl+Na' +CI” (IMY);

AgCl +T SAgl+CT ;

TIP(AgCl)=1,78-10""°, TIP(Agn) =8,3-10"",

PaBroBecHe cIBUHYTO B CTOPOHY 0Gpa3oBaHus TPYAHOPAaCTBOPHUMOTO ocanka Agl.

MoryT BCTpeuaThCA RPOMECCHl, B YPaBHEHHAX KOTOPBIX €CTh M MAalopacTBOPHMOE

COCAMHEHHE H CabbIi NIEKTPONMT

MnS + 2HCl - MnCl, + HoS

MnS + 2H" +2CY > Mn?* + 2CI"+ H,S ;
MnS{ +2 H" 5>Mn®* + H,ST;



IMPMn$)=2,5-107"; [S?]=V 2,5-10™- 1,58.10 * Mowin/n |

. KK
K H:S=KK;=6-10%; [§’ ]="/—14—2 =0,54.10 ",

CeaspiBanne nonos S B Monexynst HpS npoucxosnr nomice, uev B MnS, mosromy
peaKuHA NPOTEKAeT B MPAMOM HATPABJICHHM.

TFuaponns coaci

Cuaponu3 Asnsercs pe3yNbTaTOM HONSPH3AMOKHOrO B3aHMOACHCTBHA HOHOB COJH C
HX ruapatHofi o6omoukoir. [HApPONM3 - 3T0 OOMEHHAM peakuHs B PACTEOPE MEXAY
MONEKYJIaMH BOABI H HOHaMH COJIH. B pesynbtaTe ruaponusa, Gmaropapa o6pasoBaHuio
cnaforo. anexTponudTa, COBMraeTcs HoHHOe pasHoBecHe H,O— H + OH wuz3a
cpasuipanna - HY nnn OH u msmensierca pH-cpesst. Niaponusy nouseprarofca con, B
COCTaB KOTOPHX BXOAAT HOHBI cnaboit xucnoTH WM cnaBoro ocsosamus. Comu,
00pa3soBaHHBIE HOHAMH CWIBHOH KHCJOTBI H CHIBHOTO OCHOBAHHA, THAPONH3Y HE

noasepraiores (NaCl, Na,SOy).

Npoaykret  rugposmsa -  cnabble  3MEKTPONMTH:  ManuOABCCOLMAPYIOWIHE,
TPYXHOPacTBOPHMEIC H JIETYYHE BemlecTBa. I'Maposm3 - cragwiiHad peakuss, B Ciyudae

MHOT03apAHOr0 HOHA YHCJIO CTAAMIA PABHO €ro 3apAAy.

Tuaponusy no KATHOHY NOABEPraloTcs CcomM, OOPA30BAHHEE AHHOHAMH CHIBHOI

KHCNOTHl ¥ KaTHOHaMH ¢naboro ocHoBannsa. Hanpumep, k ¢1albiM OCHOBAHHAM OTHOCATC
. Tanpokcuasl p-n d-metamnos (K;<10™), Taioke ruapokcsn aMmonns.

PaccMOTpHM THAPONH3 XIOPHAA LMHKA- CONM, 00pasoBaHHOH CinaGbiM OCHOBaHHeEM
Zn(OH),; u cunbHoi  kucnoroit HCL Karron imexa umeer 3apsAA 2+, NO3TOMY THAPONH3
ero conx Gyner NpoXOAWTs B ABE CTYNEHM:

Zn** + HOH >ZnOH' +H' ~ Tecrymens ,

ZnOH" +HOH —Zn(OH), + H* -~ TIlcrymens .
10



B pesynbtaTe 3TOr0 B3aMMOZENCTBHA BO3HHKaeT M3GhTox momos H' ([H'>[OH)) ,

pacrsop noaxuciserca (pH<7).

Fupponus no ammomy. JlaHHelii TN rUApPONM3a XapakTepeH ula coneil, o0pa3oBaHHBI

aHnonamu cnaboii kucnotsl (K, <10™) n katnonamu cisHoro ocHosanns (K,>10"+1072).-

PaccMOTpHM THEPOTH3 KapbOHATA Kamua - comn, 06pa3oBaHHOM CnaGoH yroaLHON
xucnoroii H,CO;5 (K,/=4,5. 10’7) | cuwibHbIM ocHosanHeM KOH, kapfokco-aHHOH mMeer
3apa (2-). [MApPONM3 HPOTEKAET B IBE CTYNEHMU:
CO& +H,0=>HCO; + OH - Icryneus ,

HCO3- + H,0= H,CO5+ OH -1 CTyneHb

B 31om crmywae  BricBoGOxnatorcs okt OH ([H']<[OH)) - pacrsop nommenaunsaercs

(pH >7).

HeoGpatumuiit  raaposm3. Conu, ofpazoBaHHeie cia0piM  OCHOBaHMEeM u cimaboit
KHCJIOTOH, r'HAPONH3YIOTCA NO KaTHOHY W aHHMOHy. Pesynerar ruppormsa 6yaer 3aBuCeTs
ot 3H8‘ICHHSI‘K,I OCHOBaHHA M KUCIOTHL.- PaccMoTpum  ruaporm3 ¢ropuaa aMMOHHS - COJH,
o6pa3osannoil cabemM ocxosanuem NH,OH (K; =1,8 - 107) u cnaboit kucnoroi HF (K =

6,8°10"): NH,F + HOH = NH,OH +HF

B a1omM cnyuae K GNHOH<KHF, ClefoBATeNLHO MHAPOIK3 NOMAET N0 KATHOHY H PeaKiys

cpemst Oyner cnaboxucnoi.

’ 3agaun .
Peaxunu nonHoro oomena V
1.Moxno nm nﬁurorosms pacTBOp, comepKalMA OAHOBPEMEHHO CEAYIOINHE Naphbl
pemects: a) Cu(NOs), u Na,SO,; 6) NaOH u HCI ; 8)BaCl; n H,50,7 Cocraeuts
Monekyaapusie (MY)) ¥ HOHHbiE y;)asﬂeuun BO3MOXHBIX peaknuit (MMY).
2.ByayT M NPOTEKATb PeakUHMH MEXITy PacTBOPaMH Clexyiouwx nexktponuros: a)K,CO;
u HCl ; 6) KNO; u NayS; 8) CdSO, u NaOH 7 Hanmcare monexyispHue ¥ MOHHO-

MOJIEKYJIAPHBIE YPABHEHUA BO3MOXKHBIX PeaKUM.
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3.Hanucath HOHHO-MONCKY/IAPHLIC YPABUSIHN Peikinll M sy PACTBOPAMH

CReayolux conel:

a) cynbdaToM MERH H xnbpnnom 6apus; r) HmIproM ceprelipin b xnopugom xenesa (111);

6) cyrmbatom HATPUS H HATPATOM Gapus; ) CYJM]IHIOM 11 UK 1 CCPHOI KHCIIOTOH;
B)cynbbdarom xenesa (IT) 1 ruapokcuaomM mTHA, ¢) HHTpoM eonnna(il) n H;S.

4. CocraBbTe MONEKYNSPHHE H no;inue YDABHEHHA CHlej(YHIMIHX PEaKWil ¥ ykaxuTe B
xaxcnon; OTACNBHOM CITYYac NPHYHHY, BRI3bIBAIOMYIO CMCH(CHUC PABIOBECHA.

a) Pb(NO3); +KI= 6) AlBr; + AgNO; =; B) Ury(8QO4)y + KOH=;

r) AlOH;+KOH = ; n) CaSO, + BaCl, = ; e)NH,OH + HL.S =;

x*) NHLOH + HBr= ; 3) Fe(OH); + HNO; = .

5. Hammcare MONEKYNADHLIC YpDaBHEHHA pPEAKUMH, BLIPAXEHNLIX  CREAYIOUMMH

MOJIEKYJIAPHO-HOHHBIMH YPAaBHEHHAMH

a)Pt* +2CI'=PbCl,; 6) Cr'* + 3 OH = Cr(OH);;
B)Ba” + SO,> =BaSOy ; ) CN + H' =HCN;
) Mn® + 8 =MnS ; ¢) Sn** + 20H = Sn(OH), ;

®)CH;COO" + H' = CH;COOH.

6. C noMOmpbtO MOJISKYNAPHBIX H UOHHO-MOJICKYNIAPHBIX YPaBHEHHH OTBETHUTDH HA BOTIPOCH:
a) pacTBOPHI KAKKX COJIeH HalO CMEIIaTh WA NOTyYeHUA B OCaJKe Kapﬁoua'ra Kanbuua?
¢jMONHO JIM KapGOHAT KANbIMA NIEPEBECTH B CYAb(DAT KaNbLKA ASHCTBHEM Ha Hero Cynbdara

Hatpis, ecma ITP(CaS0s) = 6,1-10°; TTP(CaCO5) =4,8 1077

7. ByAYT H IPOTEKATH PEAKLHH MEXAY PACTBOPAMH CNICAYIOLHX NEKTPONTHTOB:
a)Ba(OH), u HNO;; 6) (NH,),80, u KOH; 8) CuSO4 1 NaOH? Hanncats MonexysnsipHbe
H MOHHO-MONICKY/IAPHBIC YPABHEHHS BO3MOXKHEIX PEAKIHil.

8. C noMoLp0 MONEKYNAPEBIX H HOHHO-MOJIEKYJIAPHBIX YPAaBHEHHH OTBETHTH HAa BOMPOCHL.
a) pacTBOPHI KaKWX COJIcH HanO CMelarsh Jii TOSyYeHHa B ocaake cCyasdara Gapua?
d)MoxHO Nk cynbdar Gapus nepeBecTH B CyNIb(AT CTPOHIMA JSHCTBHEM HA HErO XJIOpHIA

crporma? TIP(BaSO4)= 1,08 107 TIP (5r504=2,8-107".
9.HanucaTh MONEKYNSpHHE H HMOHHO-MONEKYNADHBIE YDaBHEHMA peakuuii Mexy

PacTBOPaMH CNEXYIOIHX JIEKTPONHTOB!
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a) cynehHTA HATPHSA M CEPHOH KHCIOTH; 6) XJIOpHAa MHKA H FHAPOKCH/IA KATHA,

B) KapOOHATA KAMMA H CONAHON KHCIOTH. ) ‘

10. Cmewnparor nonapuo pacteopsi: a) NaOH # KCI; 6) K,SO; 1 HCI,

B) CuCl u Ba(OH);; r) H,SO,4 u HCL. B kakux ciiydasx peakuyn wayT 40 xonta?

11. Hanucatb B HOHHO-MOnexynspHOii ¢opMe ypaBHenus peakuuii o0pasoBaHMs
COCAUHEHUI, MEHES PACTBOPHMBIX, YeM MCXOIHLIE:

a) SrSO, + BaCly;  6)AgCl +K,S; 8) CaCl; + Na;jPO,.

12. Hanucatb B MONEKyNApHOH M HOHHO-MOJNEKYRAPHOH (opMe YpaBHEHMsA peakupii,
NPUBOSSIMX K OOPA30BAHMIO MAIOAHCCOLMHUPYIOMMX COSMHEHMI:

a) Na,S + H;S0y, ; 6) NH4C1 + Ca(OH), ; B) FeS + HCL

13.Hamicate B MONEKYNAPHOH ¥ HOHHO-MONEKYNSpDHOH (opMe ypaBHeHMs peaxumii
HEHTPATH3AUMH H YKA3aTh, Kakad U3 HHX nporexaér APaKTHYECKH 10 KOHLIA:

a) H,SO4 + NaOH; 6) HCN + KOH; 8) NH,OH + H,S0,4.

14.Moxa10 1M NPHTOTOBHTL PacTBOP, CONCPXKAIMIE ONHOBDEMEHHO CNEAYIOIIME aphi
seurecte; a) NaOH u Ca(OH),;  6) Sn(OH); m NaOH; ) Sn(OH), u HNO;?

15.Hancate B MONGKYJISPHOM M HOHHO-MONEKYAspHOH (opme ypaBHeHUd peaxumii,
NPHBOAMIMX K 00Pa30BaHMIO MAIOPACTBOPHMBIX COGAMHEHMIT WIH ra30B:

a) Pb(NO; +KI; 6)K,CO3 +HCl;  B) NiCl, + H,S.

16.MOXHO 7IM IIPHTOTOBHTH PacTBOP, COAEPKAMmil OJHOBPEMEHAO CHEAYIOIIHE .XIaphl
pemects: a) CuSO, u NaNQO;;  6) Na,CO, u HCL;  8) AgNO; u NaCl? Orser o6ocHoBaTh
¢ MOMOHIBIO MOJICKYNAPHRIX H HOHHBIX YPaBHEHHIL. '
17.MOX¥HO 5¥M NPUTOTOBMTH PacTBOP, COACPKAIMHA OJHOBPEMEHHO CNCAYIOUIME Maphbi
semects; a) Zn(OH), 1 KOH; 6) Ba(OH), u HCI; 8) Fe(OH), u NaOH ? I'lpusemure
BO3MOXHHE PEAKIPIH B MONEKYISPHOM M HOHHO-MOJIEKY/LAPHOM BHIE.

18. C mOMOWEBIO MONEKYMAPHHIX H HOHHO-MOJICKYNAPHBIX YPABHECHHE OTBETHTE Ha
BONPOCHL: a) PacTBOPH KakHX CONGH HAfO CMEINaTh /UJA MOSYYSHHA B OCAJKE XJOPHAA
cepebpa (I)? ]

6)moxno ym xjmopun cepebpa(l) mepesectH B cynbdar cepebpa nAcHicTBHEM Ha Hero

cynbgara sarpus, ecu [TP(AgCH = 1,56-107'°, [TP(Ag;50.)= 7,7-10™). Otser o6ocHoBaTE.
13



19. CMewnBaOT NONAPHO PACTBOPLI CACHYIOMINX DNCKTPOSIHTOB:

a) NaOH u HNOs3; ,6) K,CO; u HCI; B) CuSQ4 n KOH. B kakux pacTBopax npoTeKaior
peakuun? CocTaBUTE HX MOHHO-MOJICKYJIAPHBLIC H MONIEKYJIAPHBIE YPABHEHMUS.

20. CocraBHTb MOJNEKYIAPHLIE M HOHHO-MOJIEKYNAPHbIE YPaBHCHHA peaKuHil
HCHTPATM3AUMH: 2) CHIILHOH KHCIIOTH 1e104b10, 6) €1a60# KHCIIOTH! WICA0UBIO,

B) CHJIBHO# KHCIOTH C1abbiM OCHOBaHHEM, 1) cnaboit KHCIOTHI C1abeIM OCHOBAHUEM,
21. CMelnBaloT MONAPHO PACTBOPHI CNEAYIOUIMX INEKTPONHTOR:

a) NaOH u HCl; 6) K,CO; u HCI; 8) CH;COONa u H,SO4. Kakue peakuun GynyT
NPaKkTHYecK: NpOTeKaTs A0 Konua? COCTaBMTHL ANIf HMX MOJIEKYJUIPHbIE U HOHHO-
MONEKYJNApHBIE YPAaBHEHHA.

22. CMeluMBaioT MoNapHo pacTBOPH CAEAYIOIHX MEKTPOIHTOB!

a) Cu(NO3); 1 Na,8O4; 6) BaCly m K,SO4; B) KNO; u NaCl; r) AgNO; u KCL

B Kkakux M3 NpPHBEACHHHIX CIy4YacB pPeakuus MPAKTHYECKH NOAJET R0 KOHua?
CocraBbTe Ui HTNX PeaKkuni MOJICKYAAPHbIE H HOHHO-MOJNIEKYJLAPHBIE YPaBHEHHA.

23. CocraBbTe NO TPH MOMIEKYJIAPHRIX YPABHEHHS K KQKAOMY H3 HOHHO-MOJICKYJIAPHBIX

YpaBHEHUH:
a) Ca®* +COy” =CaCOs;  6) COy” +2H' = TCO, + Hy0;
8) H'+ OH = H,0; r) Fe** + 30H = Fe(OH),!..

. 24, Hanucars B MONEKYNAPHON M MOHHO-MONEKYNApHO#H (opMe ypaBHeHus peakimii
MEXIY:
a) cynsthunom maprasua(ll) w cepHoit kucnoroi; 6) ruapookcuzom ceuxua(ll) p
TMAPOKCHIIOM KaJIMA; B) THIPOKCHAOM MarHus U pacmopoM XJIOPHAA aMMOHHS,
r) ruapokcupom Mapranua (II) W pactBopoM HMTpara amMMoHuA; A) kapOoHaTtoM
KaTbIMA ¥ CONIAHOI KucnoToM; €) rugpokcuaom xpoma (11I) u ruapoxciom HaTpua.
25. HanMcate MOJIEKYASPHBIE H HOHHO-MOJIEKYIISPHbIE YPABHEHHS PeakLuii:
a) pacTeopenus KkapOoHaTa Kanbums B CONAHON kucnote, 6) B3aumoseHcTBHA
pacTBOpoB HuTpara 6aphs U cynbdaTa HaTpuA; B) B3aUMOAEHCTBUSA PACTBOPOB XJIOPHAA

xenesa (111) u ruaPOKCHIA AMMOHKS.
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26. K kaxmomy wu3 semects: AlCL, H,SO,, Ba(OH),, FeCl; npuGasunn pactsop
ruppoxcHaa Kanud. B kakux cnyuasx npousomnd peakuumu? Beipasurp  Hx
MOJIEKYAAPHBIMH H HOHHO-MONIEKYNIAPHBIMY YPaBHEHHAMH.

27. HanwucaTs B MOIEKYNIAPHOH H MOHHOM (JOPME YPABHEHHS PEAKLii MEXLy:

4) YKCYCHOH KHCNOTOH M TMIODPOKCHMAOM Hatpus; 6) cepoBOJOPOAHOA KHCIOTOR H
TRApOKcHAOM Oapus; B) IaBMKOBOH KHCIOTOH M THAPOKCHIOM HATPHA; T) a30THOH
KHCJIOTOMH M M'HAPOKCHIOM aMMOHHS; JI) XJIOPHOH KHCIIOTOH M THAPOKCHAOM HMHKA,

€) a30THO KHCIIOTOM ¥ THAPOKCHIOM CBUHIA.

28. Hanucats B MONEKyIAPHOI U HOHHOI opMe ypaBHEHHs peakinii Mexay:

a) cynbUAOM HUMHKA M COJHHOH KUCHOTOH; 6) kapOOHAaTOM KANBLHA M THAPOKCHIOM
Gapus; B) cynsaroM aMMOHMS U FUAPOKCHAOM KAMA, T') KapOOHATOM KaJILMA H a30THO#
KHCIIOTOH.

29. Hanucars B MONEKYNAPHOH M HOHHOHN (OpME YPABHEHHA PeaKLmii Mexay:

a) CONAHON KHCIOTOM M rumpokcuaom Oapua; 6) xopHOH KMCIOTOH M TMADPOKCHMIOM
KaJIbLIMA;, B) a30THOH KHCIOTOH W ruapokcumoMm pybuams, r) GpomucroBomopomHoit
KHCJIOTO# M rHAPOKCUAOM OapHs; A) a30THOH KHUCIOTOM M THAPOKCHAOM CTPOHLHA.

30. K xaxaomy u3 semects KHCO;, CH;COOH, BaCl,, Na,S npu6aBwin pacTsop cepHoi
kdcnotel. B kakux caywasx npomsouinn peakuwn? BHpPasuTe MX MONCKYNADHEIMM H
HOHHO~MOJIEKYJIPHEIMH YPABHEHHAMHU.

31. K kaxaomy m3 pemects Na,CO;,  Fe(OH);, NaNO;, KHS mpubaswin pacteop
COJLZHOM KHCJIOTHL, B KakuX ciyuasx npou3ouniy peakuun? BoIpasuTs HX MONEKYISPHEIMK
M HOHHO-MOJICKY IAPHBIMH YDABHEHHAMH.

32. HanmWcare MONEKYISpHBE M HOHHO-MONEKYJSIDHBIE  YDAaBHCHMS  peakuuii
HeliTpanu3auum:

a) HC1 + Ba(OH),; 6) Fe(OH); + HNO;; 8) CH;COOH + NHsOH; r) HpS + NaOH.
Vka3arh, Kakne U3 ITHX PEaku il 1POTEKaT 0OPaTHMO H HeOOpaTHMO.

33. Hanucars MONEKyIAPHBIE ¥ HOHHO-MOJNIEKYIAPHEIE YPABHEHUS PEaKUHii, MPOTEKAOLINX

B pacTBopax Mmexay. a) SO2 n NaOH (u3bnitok); 6) Cry(SOq); 1 KOH; B) Na,CrO4 u
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AgNO;. Vkazate B KaKAOM cClyyae coeauHeHue, o6pa3oBaHHe KOTOPOTO Bbi3bIBAET
CMEIEeHHE PaBHOBECHS. '
34. CocraBurb MONEKYASPHBIE YDABHEHHMA K CHACAYIOLAM HOHHO-MOACKYAAPHBIM
YPaBHEHUSAM:
a) Fe(OH), + 2H' =Fe?* + 2H,0; 6) H' + OH =H,0; B)2Ag" + SO,* = Ag;SO..
35. 3anucarth NOCNEAOBATENBHYIO AMCCOUMALMIO CHEIYIOWUX 3nexrponwro§:
a) H;PO, u NaHSO4; 6) H,CO; u Na,HPO4;, B) H,S u  CaOHCI,
r) H,SO; u NaH,PO;; 1) HoGeO; n Ba(OH),; e)H,TeO; u CrOHSOy;
x)H,TeO; u Bi(OH)CI, 3)H,CrOy u (CaOH),SO..
Auncconnanns Boawl. Boxopoxnsiii moxasarein
36. BelauciMTe KOHIEHTPAUMIO HOHOB Bojopoaa (Monb/n) m pH PacTBOpOB, B KOTOPbIX
KOHUEHTpalHA F’HAPOKCH HOHOB paBHa: ) .
2) 10° moms/r;  6)1,710% t/m;  8) 10° moms/im; r) 0,0051 r/n.
37. Bouucauts pH ® MONMPHOCTS pacTsopa Mypasbuuoii xucnotst HCOOH, ecnn
KOHIEHTPALMA FOHOB BOAOPOAA B pacteope 107 r/n, a K, =1,8.10™,
38 Buuncnurs pH caenyommx pacrsopos (p - 1 ¢/n):
)0,46% HCOOH, a=0,042; 6)0,IM HF, a=0,085;
39. OnpenenuTs CTENEHs AMCCOLMALHH:
a) CH;COOH B 0,1M pacteope, ecim [H'] = 0,00132 moms/n;
6) HNO; 8 0,1M pactsope, ecma [H'] = 0,0068mormn/n;
8) HCOOH & 0,01M pactsope, ecru [H'] = 0,000134 mos/n.
40.0OnpenennTs KOHIEHTPALHMIO NOHOB BOZOPOAA U CTETIEHb AMCCOLMALHM B PacTBOpaX:
a)0,lu CH;COOH, K;=18.10"; 6)0,IM HCN, K,=7,9107
B) 0,5M C,HsCOOH , K, =1,35. 107%, r) IM  H,SOs, K= 1,58. 107 1) 0,1x HsPO,,
K:=16.107.
41. BoigHCINTE KOHCTAHTY AMCCOLMAIIME YrONBHOH KHCIIOTHI 1O nephoﬁ CTYNEHW, €CNd
crenens auccoumauny ee B 0,11 pactsope pasha 0,003. '
42. Beiuncants pH cnexylommx pacTBOpPOB, NMPMHAB JUIA HMX CTENEHb JHCCOLMALHH M

THIOTHOCTDL PAaBHBIMH CIHHHLIC!
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a) 0,0058 M pactsopa conaHoit kucnotsr; 6) 0,IM pacrsopa conanod kucnotst; 8) 0,025M
pacTeopa rupokcuaa Hatpus; r) 0,002M  pacteopa a30THOH KHCIOTH,

) 0,1 % pacreopa asotHo# kucyorsl; €) 0,05% pacTsopa ruApokcHia HaTpHs,

x) 0, 01% PacTBOpa CONAHON KHCIIOTHE.

43 Boruncsints pH pactsopos: a) 0,01M pacteopa ykcycHo#i kucinotsl (0=4,2%);

6) 0,1M pacrsopa miasukoro# kucnotsl (o = 8,5%);

B) pacTBOpa, B 1 nutpe xotoporo coaepxutca 0,0052 r ruApOKCHA-HOHOB;

r) pactBopa, B 1 smtpe koroporo comepxmrcs 0,1 r ruzipokcuaa HaTpmus, CYMTATh
AUCCOLMALIHIO MOJIHOM. )

44. Hexons U3 KOHCTAHT AMCCOUMAlMK €1a0bIX S1EKTPONUTOB, BEIYUCINTL pH cnenylomnxr»
PacTBOpOB:

a) 0,25M pacrsopa ykcycHoit kucnoter; §) 0,01M pacrsopa CHHHABHOM KHCIIOTHI,

B) 1,2M pacrBopa a3oTHcTO# KHCTIOTH;, 1) 5% pacTBopa MypaBbHHOH KHCIIOTHI,

) 0,5% pacTeopa CHHMWIEHOH KHCIIOTHI. ,

45. BrrauciuTs konuentpaumo wonos HW u OH s Monb/n,'a Tawke pH pacTBopos:

) 0,001M u 0,035% (p=1) NH,OH, K;=1,8 107,

6)® 11, xoroporo conepxurcs 7 r NH/OH, K;=1,8 107,

8) 80,5 1, KoToporo conepxmrca 0,007 r NH4OH, K;=1,8-107.

47. Kakoe 3naueHue pH umeer pacreop, ecnn B 1 autpe ero conepamres 0,49 r H,SO4?

48. Onpenenuts pH H KOHIEHTPAUMIO THAPOKCHA HOHOB (Momb/n) B 0,365% pacrsope HCI,
MOJTHOCTBIO AUCCOLMHPYIOLEH Ha HOHHI,

49. Onpeaenuts CTENEHb AMCCOLMALMH YKCYCHOM KucnoTst, pH Kotoporo pasex 3.

K=1,8 10"

50. Paccuutars pH pacreopa NaOH(o=1), 8 100 r kotoporo conepxkurcs 0,4 r NaOH.

51. Kak uamennrcs pH ‘[H(;'FOFI Boawl, ecu k 1 11 ee no6asurs 0,001 mona NaOH?

52. Onpenenurs pH 0,056 % KOH. ‘

53. Onpenenuts pH 1% pacrsopa NH,OH. K=18107.

54. Buruncnts pH pacreopa, conepauero 3 r ykCycHO#H KHCNIOTH B 500 MJ1 PacTBOpa.

55. BolunciuTs MOIAPHOCTS pacTeopa menouH, pH kotoporo pasen 12.



56. Onpexennts pH 0,01M  pactsopa HCl n 0,01M pacrsopa HCN. Kakoii u3 masiHbix
PacTBOPOB UMEET ﬁonée KHCAYIO PEaKUHIO Cpeap?

57. Onpenenuts MonspHocts 1 pH pacreopa HCI, ecniu xonueHTpaums FuAPOKCHA HOHOB B
nem pasHa 10" monn/1.

58. Onmpenenuts MonapHocts pactBopa HoSO,4 (cunras, wro auccoumanys MAET MO ABYM
CTyneHsM), el KOHIIEHTPAIMSA THIPOKCHI-HOHOB B HeM pasra 107" moms/n.

59. KakoBa KOHCTaHTa M CTENEHb JUCCOHMALMK YKCYCHO#M m;cnom B 0,1M pacrsope, ecnu
KOHLEHTPAUMA HOHOB BOROPOAa pasHa 1,32- 10 mons/n?

60. BrluncnuTe KOHUEHTPALKIO HOHOB BOROPOAA H cTeneHp auccounauud 1% pacrsopa
ykcycHoii kucotsl. Ky =1,8 107,

61. BoiuHCANTE KOHCTAHTY JHCCOLHAMK KHCIIOTH:

a) HCOOH, ecmu » 0,4M pactsope [H'] = 2,68 10™ Mo/,

6) HCN, ecrm 8 0,25M pacrsope [H']=1- 107 mons/n;

B) HCOOH, ecnu 8 0,0055M  pactsope [H']=1- 10” mons/n.

62. Kak mamenserca cuna kucnior B paxy HCOOH - CH;COOH - HCN

(KOHCTaHTH! AMCCONMALNH JAHHRIX KACJIOT NPUBEAECHBI B CIIPABOYHBIX MaTtepHaiax)?

63. BoluscrmTs CTENeRb QUCCOMUALIMHE CJTEAYIOUMX PACTBOPOB:

2)0,5Mu 021 CH,COOH, K,=18-107;

6)0,001M u 2,7% HCN, K;=79-10"

8)0,00IM m 3,5% NH,OH, K,=18 10" (p=1).

Kax 3aBHCHT CTeneHb AMCCOMHALME  PACTBOPOB OT KOHLEHTPAIUn?

64. BerancanTs MONSPHOCTD PACTBOPA CIICAYIONHMX KHEIIOT, €C/IH H3BECTHO!

a) pH pacreopa HCN pasen 5. K;=7,9-107

6) KOHUEHTpaL|A HOHOB BOAOpoAa B pacteope HCl (0=1) pasua 1,5- 107 v/,

B) KOHIEHTPALAA MAAPOKCHA-HOHOB B pactBope HCOOH pasna 1-107"° monw/n, K=
1,810

65. KOHLeHTpalus rHAPOKCHA-MOHOB B pactBope KOH pasua 107 yonb/n. Onpegennts pH

H MOJIIDHOCTD HJAHHOTIQ pacTBopa.
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66. Onpeaenuts pH # KonUEHTPALHMIO runpoxcnu;uonon (monn/n) 0,1M pacteopa H,S,
YUHTEIBAA TOJILKO NEPBYIO CTYNEHb AUCOLMALNH, [t koTopo# K, =1,1. 107,

67. Onpepenuts pH # monapuocts pacrsopa HCN, ecnu kOHUEHTpaLHA THAPOKCHI-
HOHOB B HeM paBHa 107 Mo/, K'n =78-10"° k

68. Boiuncauts crenens aucconuanmn 1 pH 0,05n  pacteopa HNO, K= 5107,
69.Paccyurars pH M KOHUEHTPALMIO THAPOKCHA-HOHOB (MOJIB/NM) B pacTBope, 8 100 ma
Kortoporo coaepxutcs 0,63 r HNO;.

70. Onpeaennts pH u monaprocts pactsopa KOH (a=1), B 100 Ma KOTOpPOro COAEpXKHTCA
0,39 r kanus B BHJE HOHOB.

71. Paccunrarh MONAPHOCTD pécmopa NH,OH, pH koroporo pasen 11.

72. PaccyuraTs KOHUEHTpAuUMIO THApokcui - uoHos H pH 0,IM u 0,112 % pac-nlsopa
KOH.

73. Uemy paseH pH B pacTBopax CHIBHBIX 3ne|crponmvoh KCl, KOH, HCI, xoruenTpauun
KOTOpHIX paBHb! 0,1M.

74. OnpepennTh MONAPHOCT: ¥ KOHLEHTPALMIO THAPOKCHJ - MOHOB (MONB/N) pacTrBopa
HNO,, pH kotoporo pasen 4, Kp=5-107

75. OnpenennTh KOHLEHTPALUMIO MHAPOKCHA - UOHOB (MOns/in) w pH pacrsopa, B 1 i
Kkotoporo conepxwurcs 3,5 r NH,OH. ;

76. pH pacteopa H;SO, pasen 6. Paccautars MONSPHOCTS M KOHLICHTPAIMIO IHEPOKCRL -
HOHOB (MOJIB/JT) B JAHHOM PacTBOPE.

77. B kakom u3 pacteopoe 0,01M NaOH wm 0,01M NH,OH menounocts cpeasi
6onbme? OrseT nogreepauTs pacteroM pH. ' )
78. Cxonbko rpammo KOH HaxeamMTcs B COCTOAMMM NONHON JHCCOLMAUHM B 1\0 n
pacteopa, pH kotoporo pases 117 '

79. Cronbko rpammos HCOOH coaepxurcs 8 0,3 51 pacTBopa 310 KMCOTHI, HMEIOILEH
pH =67 K;=1810™.

80. Cxonpko Mone# yKCYCHOH KHCIOThI (K;=1,8-10") conepxurcs B 1 1 pacteopa, pH
xotoporo pases pH 0,1 M pacteopa yronsHo# kucnorst (K;=2,1-107).

81. Buuncnuth, NpU Kakoif KOHUCHTpauuH (MONb/N) MYpaBbUHOM KHCHIOTHI 95% ee

Mosexyn GyayT HAXORUTCA B HEMCCOLMHPOBAHHOM cocTosuun? Ky=2,1-10™. 19



82. Kakum o6neMom Boabi ciexyet pasbasuts 1 n 0,6% pacteop ykcycHod kucnotst (p=1)
ANA NOMydenus pacteopa, pH koToporo pasen 37 _
83. BolMucnuTs KOHLEHTPALUHIO FUAPOKCH] - MOHOB B PacTBope, cojepxauiem cmecs 0,1M
NH;sOH 1 1M NH/CI. ‘
84. Cronbko moneii auerara Hatpus Hykno npubasuts k 1 n 0,1M pactsopy CH;COOH
4TOGhI KOHIEHTpALMA HOHOB BOAOPOAA CTana 1- 10 monp/n?
85.K 1n 0,IM pacreopy CH;COOH npu6asunu 0,2 Mmons auerara narpus. Bo CKOBKO
Pa3 H3MEHHUTCH KOHLIEHTPALMA HOHOB BOJAOPOaa? |
86. BbluMCIUTL NPH KAaKOHW KOHLEHTPAIHM (Monb/n) yKCycHOH KMCIOTH B pacTBope
creneHs mucconpmaunn o cocrasut 0,17 Tlpy kakoit KOHUEHTpauun O yneﬁuqmch B2
paza? (K;=1,8 -107).
87. 25 mn 10% pactBopa consHoi kucnaorsr (p=1,05 r/mn) pas6asmmm Bonoii no 500 M.
Beiaucmrs pH pasbasnennoro pactsopa.
88. K 500 mu Boas mpubaswm 20 ma 0,1 M pacropa conaHo# xucnotsi. Beruncnurs pH
HONy9EHHOTO PacTBOpa. _
89. K 25 mi 0,2 M pacreopa consnoii kucnorsl mpuGaswmm 25 mn 0,1 M pacteopa
rEOpokcHAa HarpuA. Berauenuts pH nosmydenHoro pactsopa.
Pacﬁ;opnuocu TPYAHOPACTBOPHMBIX coemmehnii. Hpou3sseaenne pacTBOPHMOCTH
90.3amcaTs BHpaXEHHS W BHYACTHTL BeamuuHy IIP, 3Had KOHUEHTPAMIO (MOMH/NT)
OJIHOrO H3 HOHOB B HACHILICHHOM PacTBOPE MaNOpPaCTBOPUMbIX JEKTPOIHTOB! |
a) MgCO;, [Mg?*1 = 1,41:10%;, 6) SnS, [S*]1=1-10"; B) CaCO;, [CO} =

£6,6-10”; r) PbSO4, [Pb*1=1,26-10"; m)Pbly, [I']=2,6:107.
91. Tlo mnpousseneHHIO PACTBOPHMOCTH  BBIYHCIIHTD Moﬁxpﬂyro KOHIIEHTPALHIO
HaCBIIIEHHOTO PaCcTBOpa:
a) cymbdara uunka, IIP = 1,6-10™; 6) rumpokceuna xoGansta (II), ITP = 1,6:107'%;
B) vomuaa ceuana(ll), TP = 8,7-10'9;\ r) kap6onara Kanbuma, [1P = 4,4-10 '?;
1) rumpoxcuaa xenesa (IIT), TP =3,8-107%; ¢) cynbdara crponuus, TP = 2,8-107;
%) cynbouna megu (), TIP = 2-10™; 3) kap6onara uunka, [P = 6-107"",
92. BHIYMCIMTL IPOM3BEACHHE PACTBOPUMOCTH, eCni B 1 11 BOJIHI PaCTBOPAETCA:!
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a) 0,00179 r xnopuna cepebpa,  6) 0,0178 r kapbonara 6apus;
8) 0,00147 r ruapokcnaa uuxens (11);  r) 4,33-10™ r xpomara cepe6pa;
) 6,88:10” r rupoxcuna xoGansta (11).
93. OauHakoBa MM PaCTBOPUMOCTH (MONB/JT) CACAYIONIMX NAp COeAMHEHNI:
a) kapGonara Gapus u xap6onara kanbuud, ecmu TIPBaCOs)= 8,1 -]0'9,
© TIP(CaC0y)=4,8107; ,

6) xapGouara cepeGpa(l) u oxcanara cntua (I1), ecw ITP( AgCO)= 6,510

TIP(PbC,04) = 8,3-107%;

B) dropuaa Marnka u xapGonara Gapus, ecm [TIP( MgFa)= 7,1-107, TIP(BaCO;) = 8,1.107.
94. Bo CKOJ'IBK(; pa3 pacrsopuMocth (Mons/n) Fe(OH), B Bone Gonbuie pacTBOpHMOCTH
Fe(OH)s, ecnu TIP(Fe(OH),)=4,8-10"'6, ITP(Fe(OH)s)= 3,8-107%7 ‘

95. Mcxons M3 MpOM3BENCHHA PACTBOPHMOCTH KApOOHATa Kaiblud HAHTH  €ro Maccy,
coaepakauryiocs B 100 M1 HacHILIEHHOTO PacTBOPA.

96. BbMHCIMTE PACTBOPHMOCTE (MOJB/N, /) B BORE CNENYIOIMIHX COCJMHEHHH Ha
ocHoBaHuH 3HavyeHuii TP (cM. cn;;aso-mue MaTepRAIHI) :

a) cynbar Gapus; ©6) rumpOKCHAa KaAMAA;, B) cyabduaa xenesa (II);

r) kapGoHara kobansta (II); A) cymeduaa prym (I1).

97, BEIYHC/IKTD PACTBOPHMOCTS B TPOH3BEACHHE PACTBOPUMOCTH-

a) xpomara cepe6pa; ecnu B 500 M1 Bogst pactBopaerca 0,0166 r;

6) ceneﬁuna umMHKa, ecnn B 200 M1 BOZB pacTBOpsieTca 5-107 r;
‘) drropuza xanbims, ecnu B S00 M Bom pactsopsercs 1,13 -10™ mons;

1) unannza nuxes (II), ecom B 500 M Boas: pacTBopsercs 2,085-107 r.

98. Ckonvko rpammos PbSO;, MOXHO PacTBOPHTH B 1 n BOABI NMpHM KOMHATHOM
Temneparype, ecmu ero ITP cocrasaser 1,6-10™7

99. MoOXHO 11 NPUrOTOBKTH PacTBopel ¢ KonneHrpaumeit 0,01M u 0,0005M xapGonara
xanbuus, ecnu ero TP = 4,4-1077

100. Kakoso coaepxanne kanblua B 1 Ml HACHIDICHHWIX PaCTBOPOB CNEAYIOUMX conei

KaIhLHA:
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a) kapbonara, [IP(CaCO;) = 4,4-10”; 6) xpomara, TIP(CaCrOy)= 7,1-10™, B) drropuna,
TIP(CaF; )= 410", r) cynstuna, IIP(CaS)= 1,3-10™, 1) cynsipara, [IP(CaS04) = 6,1-107.

101. B 3 nn Hacenmensoro pacrsopa PbSO, conepxntea 0,115 r conn. Paccunrars -
PacTBOPUMOCTB (MONB/M) M TIPOM3BEAEHHE PACTBOPUMOCTH ITO COJIM.

102>ane11enm PacTBOPHMOCTb B MONB/N H r/n cynbdara Gapusa, ecnu ero

P =1,0810"

103. PaccuuTars pacTBOPHMOCTS (MOJIB/N, /1) HOAWAA CBRHLA, ecnH ero ITP =8,7-107.

104. Paccaurars pacTBOPUMOCTS (MOJIB/N) XJIOPHAA CBHHIA H KOHUEHTPALHIO €ro HOHEB B
HACKILLIEHHOM pacTBope, [1P koToporo pasHo 1,7107. ‘

105. Tponssenenme pacrsopaMoctn ¢rropuaa kaneums passo 4-107'". Bo ckoneko pas
H3MEHHUTCA KOHUEHTPALMS HOHOB KANbLMA B HACHIIEHHOM pacTBope Cal,, ecny yBenuunTh
KOHIEHTpaumio Horos dropa [F | B 10 pas? . o

106. Moxuo mu pactsoputs 0,01 r PbCly 8 0,5 51 Boapt, ecim ero ITP paBno 1,7-107%

107. Moo nu pacteopats 0,01 r CaCO; 8 0,5 11 Boast, ecnu ero [TP pasno 4,810

108. Boiuucauts pactBopuMOCTh (Momb/) M IIP(Ag,CrOy), ecim B 500 mMn BOABI
pactBopsaercs 0,0166 t aToii conm. »

109. Onpeﬁemm, MOJIIPDHOCTh H  HOPMANBHOCTH Hacumeﬂnofo pactBopa Pbl,, ecnu ero
[P = §,7-10”.

110. Obpa3syercs s ocanok cynbtara cepebpa (I), ecnn cmewmsats pasubie 06semst 0,1 M
pacTBOpoB HUTpaTa cepetpa 1 ceproi kucnots? IIP(Ag,S0q) = 7,7-107.

111. Bo cxonsko pa3 pacrsopamocts AgCl (HP=1,56-10"6) Gonbuie pacrBopuMocTd AgS
(P=5,7-10"° '

112.TTpu Kakoii KOHIEHTpauuK rugpokcua-uonos u3 0,1 M pactsopa cynsdara.

)? PaccanraTe kOHNEHTpauuio [Ag'] B HACHIUEHHEIX PACTBOPAX YTHX COIEH.

mmxé 6yzer Boinmagars ocafiok raapokcHaa nunka? [P(Zn(OH), = 1,310

113. Kakas u3 coneit Gonee pacteopuma: MgCO; (ITP = 2,2-10™) unu MgF,

(ITP=7,1-10")? Yemy paBHa KOHUEHTPAUMA HOHOB MarHMs (MONB/M) B HACHIIEHHBIX
pacTBOpax ITHX coneit?

114. Kaxoii pomxsa OHT> MUHMMaNbHAY KOHUEHTpaLws nonos cepebpa B 0,1 M pactBope

KCl, aro6s1 Hauan BeImanaTh OC3AOK Xjiopuaa cepebpa’?
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((AgCl)= 1,56-107"%.

115. O6pasyercs nu ocafiok cynbdara kanbiuaA Npy CAUBAHHK PaBHBIX 00LEMOB

0,02 M pacrBopoB xnopuaa kansuus u cymsara Harpua? (IIP(CaS0,) = 6,1 -107%),

116. KoHuenTpauvms noHOB xene3a B HACHILIEHHOM pacteope cynbthuaa xkenesa (11) paBua
6,1-10™"° monb/n. BHIYMCIUTS IPOMIBENEHNE PACTBOPUMOCTH CYNbHAA Kernesa ).

117. Konuentpaius HOHOB CTPOHIIMA B HACHILIEHHOM DAacTBOPE XpOMaTa CTPOHIMA paBHA
5,9-10'5 MOJIb/N. BoiuucnuTs npousseenue pacTBOPUMOCTH XPOMATa CTPOHLUA.

118. Jins pacteopenns 1 r womuaa ceunna(ll) npu 18°C tpebyerca 1470 mn Bombl.
BrIuHCIHTH MPON3BECHHE PACTBOPHMOCTH HOMH/la CBHHLIA.

119.Konuentpauus HoHOB ¢Topa B HACKHIIEHHOM pacTBOpe (ropHaa Kanbiua pasHa 4-10™
MOJIb/N1. BoIUBCIUTL MPOH3BEAEHHUE PACTBOPUMOCTH (PTOPHAA KATbIIUA,

120. B 100 mMn HachligHHOTO PAacTBOPa HOAMJA cnmma(II) conepxwurcs 0,0268 r B Buzge
HOHOB, BbIUHCIINTD MPOM3BEACHAE PACTBOPHMOCTH HOAH/A CBHHIIA.

121. BHIYHCITHTE PaCTBOPHMOCTb CHEAYIOIIMX COSANHEH I (Monb/n):

a) CaF; 5 0,05 M pacrsope CaCl, (ITP(CaF; )= 410"y,

6) BaSO4 B 0,05 M pactsope Na,;SO; (ITP( BaSO4)= 1,08-107%);

B) Mg(OH), B 0,01 M pacreope KOH (ITP(Mg(OH),) = 5,5-107'%);

r) AgBr B 0,1 M pacrsope KBr (ITP(AgBr )= 6,3 -10°™2);

x) BaCO; 8 0,01 M pacrsope Na,CO; (IIP( BaCOs) = 8,1-107);

¢) MnS B 1M pacrsope Na,S (ITP(MnS)= 5,6 -107'°);

x)AgCl B 0,1 M pacrsope KC1 (ITP(AgCh=1,56-10"%),

122. Umeem oguHakosbie 00veMsl pactsopos 0,002 M Pb(NQO;), 1 0,002 M Na;SO,. Kakue
HOHBI M B KaKHX KOHUEHTPAUHAX MPHCYTCTBYIOT B XaXAOM u3 pactBopos? Obpasyercsa nu
OCANOK IPK CIMBAKKY JAHHBIX PacTBopoB, ecik IIP(PbSO,)= 1,6-1077

123, Tlpn xaxoit MHHHMAJILHOA KOHUCHTPALHH FHIPOKCHA-HOHOB M3 0,1 M pacrBopa
CuSOy4 Gyner BpinanaTs 0canok ruapokcuaa Meau? TIP(Cu(OH),) =2,2-107%. .

124. Ckonbko rpammoB cynbgara cBuHna(ll) MoxHO pacTBOpHTE B 2 1 BOABI, €CIM

T1PPbSO, )= 1,6-1077
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125. Cxonbko rpammoB KkapOonata Oapns MOXHO PacTBODHTL B 3 J BOAM, €CIH
TIP(BaCO;) = 8,1.107?
126. BHYHCIUTb KOHUEHTPALHIO HOHOB Ag' :
a) B Hacbiennom pacrsope AgCl, IMP(AgCl = 1,56-107";
6) B nacsiuensom pactsope AgCl, k 1 51 koToporo ao6asnero 10™ mona KCIL.
127. MOXHO JIH MPHIOTOBHTE PacTBOpsl ¢ KoHueHTpauwmei 0,01 M u 107 M xsopuma
cepebpa? ITP(AgCl )= 1,56-107. 7
128. MOXHO S NPHTOTOBHTH PacTBOpbI ¢ kKoHuentpanueii 0,05 M u 5.10° M drmopusa
xambipa? [TP(CaFy)=4-107".
129. TP(AgPO) = 146-10%'. Buumcnuts pactBopumocts AgsPOs B Moms/n u
KOHUEHTPAIHIO HOHOB JAHHON COMK B €€ HACHILUCHHOM PacTBOpe.
130. IP(Mg(OH),) = 5,6:10™'%. Batuncants pacrnoimuom THOPOKCHAA MAarHHs B BOAE M B
0,01 M pacrsope KOH, npn yciosuu ero nomHoit agccouuatyy,
131. MoXHO JIn NMPHTOTOBHTL PacTBOpH ¢ koHuexTpaumed 0,01 M u 10™ M xapGonara
xansuma? [IP(CaCOy) = 4,8-107.
132. Ofpasyercs s ocamok xnopuna csurua(ll), ecau k 0,01 M pactBopy PH(NO;),
no6apuTs pasamii o6beM 0,02 M pacrsopa NaCl? [IP®CL, )= 1,7-107. '
133.BuraAcnuTs pacTBOpUMOCTE (MOJIL/T) M npoﬁanenex-me pacteopuMocTn  ¢ropuaa
Kansims, ecm B 500 Mt Bosget pacteopsercs 1,09-10™ mons aaemo# conm.
134, B 100 mn nacemenHoro pacreopa Pbl, conepxurcs 0,0268 r cBHHUA B BHAE
HOHOB. BEHCIIHTE PaCTBOPHMOCTE M MPOH3BeeHHe PaCTBOPHMOCTH JaHHOM! cony.
135. O6pasyercs m1 ocanok Fe(OH);mpu cnusanuu pasusix oGremos 0,002 M pacrsopos
FeCl;'w KOH? ITP(Fe(OH); )= 3,8-107%%.
136. IIP(CuS) = 3,2-10®. Brinazer ;m ocanok cynbduna meau (II) mpu cymBanun paBHEIX
" o6wemos 10 M pacteopos CuSOsn Na,S?
137. Ckomsko smtpoB Boam notpebyercs ans pacrsopenus 0,1 r cynbdumoB creayommx -
AUIEMEHTOB:
a) cepe6pa (I), IIP = 5,7-10°";  6) pryru (1), NP= 410", B) kammun (11), [IP = 1,2.102%%;
r) xenesa (II), I[IP = 3,7-10"%; 1) onosa (1), [P = 1107
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138. K 50 ma 0,001 M pacreopa HCl gobasuim 450 mn 0,0001 M pacreopa AgNO;.
Buinazet 1 ocanok xopuaa cepepa? IP(AgCl= 1,56-107°.
139. Buinagaet fin 0caaok npu cueméﬂnu pasHuix 06beMoB 0,01 M pacrsopos AgNO; u
KCr;07? IIP(Ag:Cra09) = 2:107. ,
140. O6pasyercs nm ocanok cynsdara cepebpa (I), ecnn x 0,02 M pacreopy AgNO;
mpubaBuTH paBHbI 0GBEM MOJIAPHOTO PacTBOpPa CEPHOM KUCIOTHI?
[IP(Ag:SOs) = 7,7-107.
141. Bumagaer nu ocanok, ecnu cMewannl 1 Mir 0,2 M pactsopa Pb(NO3), u 2 ma 0,01 M
pactsopa NaCl? [TP(PbCl) = 1,56-10™°. ,
142. Bo ckonbko pa3 yuenbmum;; pacteopumocts Agl B 0,1 M pacrsope KI mo
CPaBHEHHIO C €r0 PaCTBOPHMOCTBIO B HUCTO# BOAE?
143. Cmewansl pasHite 06bemst 0,02 M pacTBOpOB XJ0PHAA Kanbuua 1 cynbdara HaTpus.
O6pazyercs 1 0cazoK cynbdara kanbima, ecin ITP(CaS0y) = 6,1-107? '
144. Moxuo an pacrsoputs 0,01 r BaSO4 B 2 i1 Boasl, ecru ITP(BaSO4) = 1,08:107%?
145. Paccunraiite, oGp'asyercx JH 0CaZIOK COJIH NIPH CMCUIMBAHHH:
a) paBHbIX 06BeMOB 0, 061 M pacTBOpOB XJIOPHA2 CTPOHIMA U Cynb(aTa Kamis,
6) pasHbix 06bemoB 0,01 M pactsopa mmrpata cepebpa (I) u 1 M pacrsBopa cepHoii
KHCJIOTBI;
B) pasuerx o6semor 0,1 M pacteopa Hmrpara ceurua (II) u 0,4 M pacrsopa xnopuaa
HaTpui.
146. Cronbko rpaMMOB KaiblUMR B BHE MOHOB COREPXKMTCA B 8 J1 HaCHIEHHOTO PacTBOpa
cynsdara kanvima?
147. Haiits pacTBOPMMOCTh MMAPOKCHRA MarHus B umMcToii Boge n B 0,001 M pacrsope
THAPOKCHAA KaiHs NPy KOMHATHOH TeMIepartype. l
148. B 12 mn Boan pacreopeto 0,01 r xnopuaa xanua 1 npubasnen 1 man 0,1 M pacrsopa
nHTpara cepebpa (). Byaer nu oOpasosrBaThea ocanok xuopnaa cepebpa?

I'naposn3 coseit
149. CocraBbre MONEKYIASAPHHE M MOHHO-MOJEKYAAPHbIE YpPaBHEHHS mnpo.nuéa conei,

YKOKATE Peakumio cpeabl (KHCIOTHOCTD) HX BOJHBIX PACTBOPOE:

25



a) Na,SOy; 6)K;S; 8) KaCOs; 1) NazAsOq; 2) LicS; €) KiPOy; x) BaS; 3) K,SOs.

150. CocraBbTe MONEKYNAPHBIE W HOHHO-MONEKYNAPHBIE YPaBHEHUS TUAPOMM3A,
ONpeaennTe PEAKIHIO MX BOAHBIX PACTBOPOB: ‘

a) ZnCly; 6) Cu(NO;),; 'B) FeSOq; 1) CuSOs; a) AlCl;;) €) Fey(SOy)s; k) CrCls.

151. CocraBbTe MONEKYNAPHHIE W HOHHO-MONCKY/IMPHRIE YPABHEHUS THAPOAM3A conei,
YKAXKHTE PEaKUHIO cpeabl (KHCIOTHOCTE) HX BOAHBIX PacTBOPOB:

a) (NHa);S; 6) (NH4),S03; 8) (NHe)sPOy; 1) (NH,),HPO,.

152. CocraBbTe MONCKYISPHEIE W MOHHBIE YDaBHEHKS THAPOH3a CIERYIONHX conel:

a) MgCly; Fe(NO;);; Na,Se; 6) CuCly; Na;POy; AI(CH;COO0)5;
B) Mn(NO;); Na;8; FeCly; r) Ca(CIO),; SbCls; MnSOy;

I) Zn(NO;)z; NaCN; FeCl;; €) Ca(CH.COO),; MnSOy; SnCl,;
%) Aly(SOq)s; Li2CO;5; Bi(NO;)s, 3) AI(NOs);; ZnSOq; CaS;

u) KCN; Mg(NO;),; AlCl;; , k) Ba(CN),; Cry(SO4)3; NaClO,

1) Pb(NOs); MnCly; Ca(CN),.

153. OGpacHuTE, MOYeMy MO OGMEHHHIM peaKuMAM B BONHOM PpacTBOpPE HEBO3MOXXHO
MOJTY'HTDb.

a) Fex(CO3); mo peaxipun Fex(SO4); + Na,CO; —;

6) ALS; no peaxipm  AICh+ Na,S —;

B)Cr;S;  no peakipm  Cry(SOy); + NayS —;

r) AlCH;COO); mo peaxmmun _ AlCl; + CH;COONa —,;

a)CuCO;  mo peaxguu CuSO, + Na,CO; —.

154. Hcxoma H3 3HaYeHuH KOHCTANT AHCCOLMALHH COOTBETCTBYIOUMX KHCNOT M
OCHOBaHMif, yka3aTh peaKiio BOZHLIX pacrsopos cnemytommx coneil: KCN, NH4F,
(NH,):S.

155. Kaxyio peéxnmo cpeapl (KHCNOTHOCTH) JOJDKHBI MMETh PacTBOPHI CHEXYIODIHX
coneit: NH,CN, K,CO;, ZnSO4, Li;S? Ortser nNOATBEPAMTE COOTBETCTBYIOMMMH
Mouéxynxpnuun H HOHHO-MOJIEKYNIAPHHIMH YPaBHEHHAMM.

156. TIpi cnuBaHHK PacTBOPOB Cl"Cl] n Na,CO; obpasyercs ocanok Cr(OH);. O6bacauTe

NPHYHHY H HANWIIKHTE COOTBETCTBYIOWINE YPABHEHHA B MOJIEKYJISPHOM H HOHHOM BHAE.
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157. Npu cuemeunﬁ pactBopoB Alx(SO4)s H K;S B ocanok Bemnagaer AI(OH);. Ykaxure
NPHYHHY 3TOTO M COCTABBTE COOTBETCTBYIOIIHE MONEKYNADHHE M MOHO-MOJICKYNAPHHE
YPaBHEHHA.
. 158. Kakue conu xenesa ruaponusyiores cunpHee FeCly u FeCly 1 nouemy?
159. ¥V kakoro pacteopa pH Gonsie: SnCl, unn SnCly (mpyu ogMHaKOBLIX KOHLEHTPAUHAX)?
160. Tlpy cnuBannH Boaskx pacropos Cr(NOs); u Na,S oGpasyercs ocanok mnpoxé:nna
xpoma (I11) u Bbigenserca -ra3. COCTaBMTb MONEKYNAPHBIE H HOHHO-MOJIEKYNAPHbIE

YPaBHEHHA MPOHCXOAAIIEH peakiiiH.

JlaGoparopurie paGoTnl
DNEeKTPOSHTHYECKAS AHCCOLMALMSA BOAB!
Onpir 1. 34aKOMCTRO ¢ HHAWKATOPAMIA
Hamnte B Tpn npobupxu no 2 Ma ciemyiomux pactsopos. B nepsyio - 0,1 M HCI
(pH=1), Bo BTOpYIO - AUCTHUINPOBAHHO# BOXHI, B TPeTHIO - 0,1 M pacteop KOH (pH=13).

H3imeHeHHe 1BeTa HHIHKATOPOB 3aIMCaTh B Cliexyomieii ¢opme:

Hunukarop Cpena
xucnas pH=1 Heiitpamssan pH=7 | wenounas pH=13

Mernnopanx

- Jlakmyc

Penondranenn

Hanucars ypaBHeHHS HpoLiecca AXCCOLMALMA KHCIIOTH, OCHOBAHHA M BOABI.
Peakuyu o6mena B PACTBOPAX MIEKTPOJHTOB
1. Peaxunn, naymue ¢ 06pa3obannem 0canka
Onbit 2. MNonyyeHne ruIPOKCHAOB OCHOBHOTO XaPAKTEPa M PACTBOPEHHE HX B KHMCIIOTE

JIina paGoret HeoOxomumo umets 0,5 M pacrBopu crnemyromux coneit: MgCl,, SrCl,,
CdCly, MnCl, NiCl,.

B Tpu mnpobupks HamuTe no 2-3 ma 0,5M pacteopos coneii (N0  yKa3aHHIO
npenoaasarens). JIo6aBHTh B HMX HO TAKOMY Xe KOJIH4ECTBY 1 M pacrsopa NaOH.
Habmoaars BeimageHue ocaaxkoB, oTMeTHTh MX user. K ocaakam npumts 2 M pactBop
HCI no nonHoro Hx pacTBOpeHHus.
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3anucate B MONEKYJNAPDHOM H HMOHHOM BHIE YDPABHEHHS MPOTCKAOWHX PEAKIH,
COMPOBOXKAAOIHXCA  00PAZOBAHHEM MANOPaCTBOPHMBIX  BewecTs. DB cnpaBouHbX
MarepHanax Haftti suageHus 1TP COOTBeTCTBYIOUIHX TPYAHOPACTBOPHMSEIX COCAHHEHUM.

o 3nauexusaM [1P BBI'MUCAUTE HX PACTBOPHMOCTD,

Onsir 3. Nonyuensne cynsdaros

Jns pabots neobxoaumo uMers 0,5 M pactsopst cnemyommx coneii: BaCly, SrCl,
Pb(NO3),. B ase npobupku mnanute 2-3 ma pacteopos coneit (Mo yKasamuio
npenojararens) u no karnaM aobasnats pactsop H;SO4 K0 BhIManends 0cankos.

Hamucath B MONEKYNAPHOM M HOHHOM BHIE YPaBHEHHS MpPOTeKAIOMMX peakiHi. Tlo
3nHaueHHAM TP BEITHCIHTE PACTBOPHMOCTS.

Onur 4. Honyyenne cynstunos

a) Jna paboru neobxoammo umere 0,5M pactopm conet ZnCl, SbCl;, Bi(NOs)s,
Pb(NO;);. '

B aBe mpobupki HanmHTE MO 2 M1 PacTBOPOB Cofiei (MO yKasaHWIO NPENOJaBaTelIs).
Jobapute paBHbiii o6beM 0,5 M pacrBopa Na,S. Habmonats BsimajieHue OCaaKoB,
OTMETHTB HX UBeT. HamHcaTh ypaBHeHUs peakuyi B MONEKYMAPHOM H HOHHOM BHAe. Ilo
BeIHHAM [1P BEITHCIUTE PaCTBOPHMOCTE.

6) B age npobupxu mamurs no 2 Ma 0,5 M pactsopa cymsgara mapranna MnSO,. B oamty
H3 HHX noGaBHTL Takoii ke 06beM ceposoaopoanoii Bogs H,S, B mpyryio - cyabguaa
ammonnsa (NH,),S. OtmernTs, B KakoM Ciiyuae BLhTa 0CajfoK, KakoB ero user. Hamucats
MOMIEKYJIAPHOE H HOHHOE YDAaBHEHHe PeakiMH. B ueM 3aKmouaercd YCIOBHe BHIMAJCHHSA
0camka no npaewry npouwssenexus pacreopumoctu? [lomesyacs 3THM  NpPaBMIAOM,
o06bACHATL BHIDANCHHE ocagka MnS B oamnoii n3 npobupok. Iouemy B apyrom ciyuae
npousseneune Konuentpaunit[Mn*'][S*] ne nocrurno IP. 7

OHHT 5. 3aBHCHMOCTH AOCAEAOBATENHHOCTH BHIMAAECHHA OCAAKOB MaJlOQaCTBOQHMHX

BELIECTB OT BeTMuMHE! [1P :
B oaHolt mpobupke nogyunTh ocanok cynbara ceumna PbSO,, B3ss 2-3 Ma 0,5 M

pactBopa HuTpata cBunua Pb(NO;), » 106aBHB cTonBKO ke pacTBopa cynbdaTa natpus. B

Apyroi mpobupke nony4MTs ocagok Xxpomata csuHma PbCrO, cmemrenuem 0,5 M
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pacTBopoB HuTpara cBuHua PH(NOs), u xpoma'ra‘ KaJIHA KzCrO4. OrmeTuts  LBET
0CaRKOB.

B Ttpetsio npobupky Hamuts mo 2 ma 0,5 M pactBopoB xpomarta xanus M cynbgara
HaTpH$, nepemMellaTh 1 A06aBUTh 2 M pacTBopa HWTpaTa ceunua. OnpeaenuTb no LUBETy,
KaKOE€ BEIlECTBO BHINIAJIO B OCAA0K B NepBylo ouepeas. PbSO, win PbCrO,.

Hanmucars MonexynapHsie ¥ HOHHBbIE YpaBHeHHA peakunii. Ha ocroBanue Besiwuunst TP
ns 3THX coneit OOBACHUTD NOCHENOBATEILHOCTD BLIMAACHHSA OCAAKOB COMEH CBHHUA.
2. PeakuHH, cONPOBOKARIONINECH BHIACCHHEM ra30B
OnpiT 6. BriieneHne YriaeKHCIoro rasa

Hanuts B aBe mpoGupku no 2 Mn 1M pacreopa NayCO;. IlposepuTh nanuyHe B pacTeope
wona CO¥. Jim sroro B oaHy mnpobupky aobasuth HECKONbKO  Xamelnb
KOHIEeHTpHposauHoro pacrsopa CaCly. Kakoe BelltecTBO BHIIA/O B 0CaLOK?

Jlo6aBuTh BO BTOPYIO MPOOHPKY HECKOJBLKO Kaneib coaHoi kuenotu! (1:1) u nabmonats
BblAeneHHe raza. [IpoGHpKy cnierka HarpeTh M J0KIATHCA KOHLA BbIAENICHHS rasa, 3aTeM
nobGaeuts Heckonbko Kamens CaCls. l'[oqemy] He Beinaaaer ocamox CaCO;? Hamwmcarb
Monékynxpﬂue M MOHHEIE YPaBHEHHS BCEX NPOBEAEHHKIX PEaKIHii.

OmpIT 7. Brizienenne cepoBofopoaa

B npobupky nanuts 2 Mn 1 M pactBopa Na,S 1 2 mn 1 M pacteopa HCI, cnerka sarpers.
Habmonats BeizcneHHe CEpPOBOROPOAA: MIA ITOT0 K OTBEPCTHIO NMPOOGHPKH NOAHECTH
(punsTpoBanbuyo Oymary, CMOYEHHYIO pacTBODOM autpata csunua  (Pb(NOs)y).
Iossnenne Ha dunbTpoBANLHON fyMare depuoro ocaska PbS noareepxknaer BuiaencHue

H,S. Hanmcarp MonexynapHoe H HOHHOE YPaBHEHHs PEaKIMii.

3. Peaxupun ofpazoBanng ciabnix jieKTponuTos
OnbiT 8. O6pasosanne cnaboif KNCIOTHI )

HaJ:IHTb B mpobupky 2 mn 0,5 M pactsopa auerara Hatpus CH;COONa, nobasute no
KanmaM pacTBOp CepHOM KHCIIOTH H clierka nogorpers. [lo ycuneHnio 3anaxa onpeaensHTs
ofpasoBaHHe  MANOJMCCOLMHPOBAHHOM  NETyuedl  YKCYCHOW  kucnoTel. . Hammcarts

MOJIEKY/IIPHOE H HOHHOE YPaBHEHUA PEaKIHii.
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Onbit 9. O6pa3osanne cnaboro OCHOBAHHA
B npobupky nanuth 2 mn 0,5 M pacrsopa xnopuaa ammonus NH,Cl, 3aTem 106aBHTH

2 M pacreop wenoun, Pacreop nogorpers. Onpeaenuts No 3anaxy BLACICHHE AMMHAKA.
Hanucars MOneKynapHOE U HOHHOE ypaBHEHHE peakiul 00pa3osanua cnaboro OCHOBaHHA

THAPOKCI{Aa aMMOHHA H YPAaBHCHHE €10 pacnaia Ha aMMHaK ¥ BO4Y.

OnbiT 10.Peakuus HeiiTpanusaunu
Hanvrs B nBe npo6upkwu no 2-3 mn 0,5 M pactsopa wenoun u xo6asuts 00 0OHOIM Kanne

denondranenna. [ox BITHAHHEM KAKHX MOHOB okpacuics desondranenn?

B OLlH}" npo6upky no6asute no xannam 0,5 M pacTBOp CONAHOM WK CEPHOIH xuca;om, BO
sropyio — 0,5 M pactBop ykcycHoii kucioThl 10 oGecueunBanus pacrsopa. O6bAcHuTE
HCYC3HOBCHME THAPOKCHA - HOHOB B mnpouecce AOOARNCHHA KHMCIOTH. B kakoM cnyuae
obecupeynBanne nmpoucxoaut Oucrpee? Hanuimmure MONEKYAAPHBIC H HOHHBE YPABHCHUA
peaxunii. CpaBHMTE KOHCT2HTHI AWCCOLUMALMH YKCYCHOH KHCOIOTH M BoAbl. OOBACHMTE
NOYeMY PAaBHOBECHE MOHHOTO MPONECCAa CMEINAeTcs B CTOPOHY 00pa3zoBaHMs BORKI MPH
HAIHYHH B JIEBOH YaCTH PABEHCTBA MANOJUCCOLIMHPOBAHHBIX MOCKYJ YKCYCHON KHCIIOTHI.
4. Tuaposms coeit » )

Omur11. I."ugmnm N0 KaTHOHY
fIpu nomown pH-metpa onpenenuts xucnotocTs 1 M pacteopos coneii: CuSO,,
ZnS04, NiSO,, CoCl, MnCl,. Jins 3TOrO B 3 MepHRIX CTAKaHYMKaX Ha 100 Ma HanwTH NO
50 mMn ykazsaHHHX TIpenojasatelieM pAacTBOpOB coneii. Hamucars ypaBHeHEHA peakuuu’
THAPOIH3A. PaCCUHTATh KOHCTAHTY rUAPONH3A.
Oungrr 12 Tuaponas no anuoHy

ITpu nomomu pH-meTpa win denondyranensa onpenenurs xncndmom 1 M pacreopos
coneit: Na,CO;, K,COs;, NasPO,, KNO;, K,SO; NaBs0,; Na§ (mo ykasanmo
TIPEnoaBaTeNs). Ham;lcan YpaBHEHUA PEaKUMii MHAPONA3A.

Onmit 13. Heobpatumuit ruaponus

B 3 npoGupxu nanuts no 2 ma 0,5 u pacreopos Al(SO4)s, CrySOs)s, FeCly ¢ no

yKa3aHu npenoiasarens), n06asuThL paBHeii 06sem 0,5 H pacTBopa kapbonara HaTpui.

Habmoaats Bminagenne ocankoe. Comepkumoe KaxaoH npoOMPKH pa3iHTE B ABE
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npoﬁupxn B onHy np06Hp|cy no(iasun. 2M pacrnop ‘conAHoM xucnorru BO BTODYIO - i M
‘pamop mcnoun Haﬁmona-n. pacrmpenue oca.mcon Hanuca'rb ypanneuml peaxuuu

..

B np06upxy c pacnopou auerara Hmpusl npnﬁamm. 2 Kl d)enondrraneuua u.
, Harpe'rs Ha Bowmoﬁ ﬁanc (B crakaie: c rop:-lcii nonoﬁ) Omcnrrs ycmwnue oxpacxu ¢

o noaumeuneu Teuneparypu Hanncan ypacﬂemu peaxu:m

i BAPHAHTH nommlmx 3A;1AHHP’1

N 'OGMeHHue p—mm 1PH - B Tumoxm BRI R
B K T |36(2), 45(a) | 90(a) _ |14%es) -
2 36(6), 45(6)... f9'0(6), R 149(r-e);! ‘ o

3 | 36(s). 45(3) [:90(s) ~ 11508 i |

4 {36(), 47 1 90(r), LA 150(re) |
~1s 37,48 . 490 . - -|15%8)

-6 S '38(2),50 ‘| 914a) < [ 152(6) .

7 Sre) .. |38(6),51 . _|9K6) v |152m) . - .

8 6 " 3%a), 52 -91(s) 15,

9 17 ‘ 139¢6),57 . on) . 152(0) .

___ |8 39(s), 59 o1y~ 152(¢)

9 40(a), 60 .~ ~ |91(e) _1152(x)

10 - laxe), 61 91(x) 152(3)

11 40(s), 61(6) _ 91(3) 152(u)
12 40(r), 61(»). 95 152(x)°

13 40(n), 63(a). 9@ . . 152(nm) -

14 41, 63(6) 96(6) 154

15 42(x), 63(p) 96(n) 155 -

16 42(6), 64(s) 96(r) . 158

17 42(r), 64(6) 96(n) ~ [153@a),

18 42(r), 64(2) I 153(6)

19 42(n); 65 100(a) - 153(s). .
20(a, 6) 42(e), 66 100(6) _ - 153(0)
20(s,r) 42(r), 67 Tier™ [153(n)

21 43(a), 68 04 . - [ 156

22 43(6), 69 1105 1157

24(a, 6) 43m),74 . 108 1159

24(s, 1) 43(r), 76 |10 160 -
27(a-8) 44(6), 77 o | 149Ga-p), "
27(r-¢) 44(s), 78 113 — [150(r-¢);
130 45,80 - 115 ~ 152






