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1. nlunonfieun'ru{nrirtutfiree3uloaun"ru A effiudq{nd"rtujui.rtci r6su uSadrsB.')

aaoure uf;aeu3u5'3tuzn"rnayaru A Uyfr'crdqfrGJeonrasffoflr. fi:,fuq'rfi'oaouurer
su&lu a ciae; edusou-a evfr8u eUu seua? rr? fl3 ayfi uluajsu.

2. Lnloauaquqvfiouij3usnsu6ia€Jzn"rofrnavaqu A d.rucu 5 g seav ur'rouJ"rauaqu B 245 g,

Lnloasralu$froa",uurrreufrusfil 1,25 glcm3.q'rznrer A "Duauarutura4uefiq 100 g/mol mrn

a"a ",ufrfroa.ru eEudu efi ",?6, mollL?

3.63a;uS'uEuflutco3eff3trufiffSer"rSnfiolflt fiau rff3r-iufffff;u'reaonfl3aa3rJvfifff;ulrs6Jn
'<toeodeuii'[ueeaoaeuorfler fr eeao5ouurefr:

9

n.3Iz + 6NaOH--+NaIOg + 5NaI + 3HzO

e.2KCIO2+ 3H2O2 + 2KOH ------+ ZKzCTO+ + 4HzO

a. zM** +5NaBior+ l4Ff 
-> 

2 Mnoo + 5Na*+5 Bi3+ +7Hzo

3. 3 CH3CHO + KzCrzot + 4HzSo+--+3 CH3cooH + Cr2(So+): + KzSo+ + 4Hzo
+. ri"tfo?ui S'u8uUyfiffSuc*lfiYufr, A + 2 B 

--> 
c esav "06unqufi'oas3 fi'r

mflmuadl3

nlumCIas3
e,crurEu{u (molil) vo,ooo9e}mqnlu6nouumnsu'l

(mol/L.s)IA] IB]
1 1,0 1,0 2,5
2 2,0 1,0 2,5
a
J 1,0 2,0 5,0
4 1,0 2,0 5,0

fr'er e n r: 5o m rn I u s fr o r"Jv fi ff fi u.t ff e; ut ci ee u a t er ?



-t^Ar6tes. s1n6'1 1fi'3fi ou t 3 eelrii nrrJufi ff f; urrlt r.lff:

n. AG) + 3 B(e) <+ Cfel

2. 3 D1g; + ZE(d a--+ 2CG)

6r. 2A1g1 + 6 B(e) a---+ 3 D(g) + 2E(g)

K1 :30

Kz:20

K::?
qt-Q L | 

' n 5s3fl o (au.l6tqn3uQuoJ3 Kr.

6. {'3 rreueirq"ru rul u&'3 ftt dHnu",.lu ff fi f; u r?u rrri ff u d.iufr :

2-eHnflu + 2 KMnO4(aq) * ZH2O ----) A + B + 2MnOz + 2 KOH (1)

A + NaHCOs ___r CH3COONa + H2o + coz (2)
2B + 2Na -----+2C + H2 (3)

A .1,n. {'3uenfrza3Uvfi ff Sur?uS'ufruft f r l.
a. Sruenfr r6au zJUeertrrS;i'r3,e uuudzaSmqCI A ee Rv u.ro B.

6'1. e;u q ert a3 s'r3rx3uilofi eur:t ut d peSrir"rofi .Dfl ert u sana frfi'u urln g.
L,"l

3. s3equqee3znrer C.

s. S3a"Jl$'ufrie.Seznro c uieLlyfifff;uqfi'ueumqtuu sEdaej.ru*ovf;nrryzUufisUuznlo

SSeruznrer.

^o!l7 . rirrTn'durqa I pH nruu"iu 3z sSrnlCIEJeus'#1fr,

o
u9elzn fr'aejruS

lt
qc3 pH zoSnruUl:..r$ ^Ar

;$znUperUS

1
o

turinta6) 4,2-6,3 o
le 6)9-rua9J

2 ao
tumas6EU 3,2-4,4 o

[[CI3-[U]AS3
o06Arrr

tu s u'r t e 1 U s o z,n'o a a J u'l Z ge a\1ti m R u p e fi fu s m I o a u R.t u e.t q o q *, fi el rfr 3 (rl.Dil es a y
o"iut
iiar c"ru eHu{u a a3 [H:o*] efr qfi'u 4 x l0-6mo1/dm3 ; e'rn:fueleomqo 6ufia rE er eeau

eufrn$esu (2-3 eJan) S3?upeo,fi 1 esRy 2 er.rudlfi'u. Lnqnaunru?upaerfi 1 eeay 2

err.gueUuSurfl3?

8. sfisuvfifi5urtltuf 2 Soz(g) + oz(e) <--+ 2 SogG) riqefi:.rtuefi3zu,rcu6Jut3

sffiudr"B Soz 12,8 g rrRu 02 9,6 g ?uzl,rqou, 1 f;n, q'reirfr3#qtrff ae:rJvfifff;etr
efrl 30 L/mol, Sf fferYdrnrucua.tuae3 So3 ejzlrarquer;:.

uir6r u ruro : ? un ru eerit e 6l a a r fr'a rjer fr ? urr;r ? q, Ur d uS

O : 16 ; S : 32 ; rrnu log4:0,6

g6d

€)vilanquynu)oanucua



aqutqauuuf;'o tJvq.tfirJut n Uvqr{ua,rc

#'ufiuqu rsnuaqo {uqtfrdvt$ san"uqu Soznyuuqlaau

nYqca$naqfinlu srau ffaq
6V60
NUUCILNUUUSNHCI

e u uJ 6) u cl a u rio a s u s H 3 u d 3 a u :Yn s; u efi 3 {u Jo rn y Ou S n a q m s u rJ"r eJ

a u 6'u q': o Uueh S"nS"J Y 20I6-20L7

5aq: so.fraqo

L. ulosualu a riltuJu].rteiareeer3ejqznlerava.rel A eemnfi'cesneUu553. LnqCIRun6)u

A uiluufifff;uqtTuCIanureufleousESaeffoaJaon.tflflu[[6r3cru"rerRualu A flousu

sUuu"roauaruarflo szrloiqs.rflouirUvfiffSu.lfi'utnuuure ufleeu??in.raBtosee qu
L.i.ir,o-ovou,vo
6)JUU Znqelous.lu A g3uJusesuaou&slnH uj6l tuu EouoJ.

z. - qenflarueHu{usUudauJeeJtoeJuauaqufiuauaqu:

gt t6,U{Jailmqru,&,,au*I6t,t : Ut!'i'a'qilUi'rl:E}fif}asaqrrl x 1SB =
5x1O0

3. fi. 3Iz + 6 NaOH ------+ NaIO: + 5 NaI + 3 HzO

eff3$u6raa3Uvfiff5u.r$nficlq43: tz + 12OH- ----+ 2IO; + 6HzO + 10e-
o 6 6 , OOO 

^[eiJeueJuasjuE miiheJrsoone.]: Iz + 2 e- ------+ 2I-
7 ,J

2. 2KCrOz + 3HzOz + 2KOH ----) }KzCrOd + 4HzO
Jr6fi,ooo6o6

e ff3$'u6uaa3Uvfiff5ure son{3'. HzOz -t 2 e- ------+ 2 OH-

ar. 2Mn2*+5NaBior+14tf ------+ 2 Mnoo +5Na++5 Bi3* +7Hzo

eff3$'ufruaa3Uvfifff;uq$nfiol43: Mn2* + 4Hzo 
-) 

Mnoo + s H* + 5 e

efi3$ufiuea3Uufifff;u.reaqnfl3 : Bior+ o FI* +2 e- ------+ Bi3* + 3 Hzo

3. 3 CHgCHO +K2Cr2O7+ 4 HzSO+------) 3 CHgCOOH + Cr2(SOa)3 + K2SO4+ 4H2O

A 
^ ^ 

, ooo 6 o A
e fil$'urSueatuufifff;etl$nfiolfl: CHTCHO + H2O 

--> 
CHTCOOH + 2 H+ + 2 e-

eff3$'rfiuea3ulyfiff5ulr6qne3: Crzol- +14Ff +6e- ----+ 2Cr3* +7Hzo

=lD/a

&- Aenfla.ue Hu{ue Ur

IIA1ITHqtrJE[n'q'(}A]ElAdI,El

1tj o/oxl}x D 2xl0xl,25ranl/l . I': _

M 100

345+5

:0,25 mol/L



s. n rn ei rfi'3 fr ou c[ : a e t r.Tu er r uu fi ff f; er.] rlt Ufr:

n. AG) + 3 B(g) i--? CCel

2. 3 D1g1 + 2E(d a---+ 2 C(g)

a. 2A(e) + 68(gl a---+ 3 D(e) + 2E(e)
qitAnt.jrreirfi'3#qut: r,
fl3 n au eir q r u zu r u fr'3 iht dfi n a ", Lry fi fi S u I ? :r eE ri a o 6ai ufr :

2-eHnf;u + Z KMnOa(aq) * 2HzO ------) A + B + 2ltrInOz+ 2 KOH (1)

A + NaHCO: ------) CH3COONa + HzO + COz e)
2B + 2Na -->2C + H, (3)
n. 4)uanfree3zJufi ff f; e;q?u$'ufuft ir),
e. SruonE 66au aJUfierterS#'r3eeuuudao3mqer A erav znrcr B.

6r. a"Pqert a 3ci'qlfrluilofi suuY ut d eo3enroft.Bqotu raqa fr#u nlo B.

3. *rij'rufieajuro c.

s' flre;u$'u8uefiazn'lo c uitJufifif;€rqfi'usumltuu srscdru*e,luftomvztrufisUurnqo
53erumro.

7 . riq:in?dea 3 pH n"ru ur"yu Se e3 rn rcr ehu$6,1 S,
opeflm fraej"ruS do: pH ea3nruuius o& ,.

auu"luffu3
1

o
TUMS6ECI 4,2-6,3 a

rr6t3-6u]a93
2

o
tumas6Eu 3,2-4,4 ee o3-ruSa3

r"SerireBrpunrnno 
"

.fro c "uJ s {u{u e e 3 [H:o*] efr lfi'u 4 x 1 0-6 mo rl dri ; sqn,fu eJaom r o sufia rEo rra u
rufra6esu (2-3 eJoo) s3?uuerrfi 1 esau 2 nqudq6'u. uqCIaus'ru?upaerft 1 eeas 2
eud"yurUuSurffl?

efisUufiffSurfitUfr 2 SozG) + Oz(d ?----+ zS{fd ri"reffu,f rJrfi3u,raoelucirrs d"
sfiud"l"r soz 12,8 g te au 02 9,6 g hzurqrur 1 f;o, q'qaiqfi'lihoucfrae:rlufffff;u"l
sfr.r :O L/mol, 4\3ffcrtdrnrucu&.tupa3 SO3 eirurarquo;1. 

1 v

uucr u ruro : ?un lu ffi n) e o e a 3 fi'ariofr ? ur'riq? a'A'+, e rff
O:16; S:32; ffau log4:0,6

K1 :30

Kz:20

I(:: ?

Aayunquanqysonfrctio



ffotd pH eo3utqoauaqu:

smf,o pH: - log[H3O+]
: - log 4x 10-6: - log 4 - tog 10-6: - 0,6 + 6

pII = 5r4

[SOs]2 = 30 L/mo\x(0,2mol/L)2x0,3 moUL:0,36 mof n-?

[SOs] :' "lo36mol2 
I t :0,6 moUL

- qenuousqueeS SO: {rurauquci"Jf 'mCV
S'lnAO: -===+ :+ m(SO3):

" M 1000

CYM+=
1000

0,6x1000x80 :48 g
1000

Ul1oosraluff pH sfr lfi'u 5,4 {q eJeo eufia esos'3t U sut dmlos uaqu BSu lavurdr 3

n o3-rufis3) gtu"lu pH eBl U].losualu Elauui 
q3 da 3 pH aa3n"rutl.1u$ (4,2-6,3)

ao3eufraeso,eecifi'reJaoeufra€'sau$'ltut eot6imqoauaqelBsu$a3 GuJctu pH aa3

ulqoauaqupqe.lniqdos pH aognrur.l.ius (3,2-4,4) ea3rufia€rsau. ii:,fr rr,rn

auals Xupaaft r SSSu Gau ?nqoouarartupaofi z fficfie3.

8. riosanri't:iotri: K:30 Limol

- qen$cureEuae3 Soz ftulauouri;l:
rn CVq.ln$O: 
- =-" M 1000

+ 11 mxl000 -12,8400 :0.2 moUL+ Lsor= M"y = 
o+*tooo

- aenelaqu,9ueu3 ozfiuqooqlci;:'
2x1000 9,6x1000 --uv M xv 32x1ooo

- asnoorue{uao3 Sog fiuJlovouci"i3:

:+ [SO:]2 = K x[ SOz]2x [Oz]["-3 J

^- Ecti';FJ


