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Thot gian 1am bai : 150 phut

Bai 1: 5 diém 1.2 diém 2.1,75 diém 3.1,25 diém

1. Cau hinh [Ne] 3s' chi c6 thé ung v6i nguyén tar Na (Z=11), khong thé tng véi ion.
Na la kim loai dién hinh c6 tinh khir rt manh: 2Na + 2H,0 — 2NaOH + H,

C4u hinh [Ne]3s*3p°

- Truong hgp vi hat c6 Z = 18. Day 1a Ar, mét khi tro

- Vi hat c6 Z < 18. B¢ dat dén céu hinh bén cua khi hiém. Day 1a ion am
Z=17. (CI), chit khtr yéu: 2MnO, + 16H" + 10CI" = 2Mn*" + 5CL, + 8H,0
Z =16. ( S¥), chit khtr tvong d6i manh: 2H,S + O, —=2S + 2H,0
Z =15. ( P¥), rat bén kho, ton tai.

- Vi hat c6 Z > 18. Dé dat dén cau hinh bén cta khi hiém. Day 13 ion duong
Z=19. (K"), chit oxi hoa rat yéu, chi bi khtr dudi tac dung cua dong dién (dpnc KC1
hodac KOH)

Z =20. (Ca*"), chit oxi hoa yéu, chi bi khtr duéi tac dung cia dong dién (dpnc CaCl,

0,5d

0,25d
0,75d

0,5d

2. a. 4NaClO + PbS —4NaCl + PbSO,4
b. 2NaBr + 3H,SO4 ddc, nong —— 2NaHSO4 + SO, + Br, + 2H,0
C. 2KMnO4 +5Na202 +8HZSO4 —>2MIISO4 + 5Na2804 + KzSO4+502 +8H20
d. 3NaNO, + H,SOq, (loang) — Na,SO4 + NaNOs; + 2NO + H,0O

0,25d
0,5d
0,5d
0,5d

3. Dé danh gia sy bién thién tinh axit ,bazo cta day hydroxit trén ta phai xét tinh chat
va kha ning bén viing cta cac lién két M-O va O-H. Tinh axit ,bazo ctia cac hydroxit
phu thudc cac yéu tb sau: dnh hudng ciia dung méi, twong tdc tinh dién, sw phdn cuc
ion, do am dién cua ion trung tam.

Dbi véi day trén:

+ Do xay ra trong dung mdi 13 nuéc nén yéu t6 dung méi 1a nhu nhau.

+ Tuong tac tinh dién: Khi di tur trai sang phai vi dién tich cta ion trung tam
tang, ban kinh ion trung tdm giam dan dén luc hat M™"- O” tang din tir trai sang phai
va luc ddy M™- H' tang dan — M"" lién két chit ch& voi O* va ddy H" cang manh—
Tinh axit tdng, tinh bazo giam.

+ Su phan cuc ion: Do cac ion M™" déu co6 kién truc khi tro, dién tich cation
tang din — tac dung phan cuc hoa cia M™" d6i v6i O ting din —lién két M™"- O*
cang bén dan— phan li H' cang thuan loi tinh axit cang tang, tinh bazo cang giam.

+ P06 am dién: Hiéu d6 4m dién M va O giam dan —lién két M-O cang it phan
cuc, cang kho dit—tinh axit tang tinh bazo cang giam.

* ¢6 thé n6i thém khi di tir H4Si04, H3PO,, H,SO4, HCIO,. Do s6 oxy khong
tham gia nhém hydroxyl ting nén tinh axit ting. Khi xét dén sy twong quan giira ban
kinh, dién tich cia M™ va H' ta ciing thiy & NaOH thé hién tinh bazo manh, nhung
dén H,Si0, da 1 axit rit yéu va dén HCIO, 12 axit rit manh.

Tom lai:
NaOH Mg(OH)2 AI(OH)3 H4SIO4 H3PO4 HzSO4 HCIO4
Bazo Bazo hydroxit axit axit axit axit
manh yéu ludng tinh  ratyéu trung binh manh rat manh

1d

0,25d

Bai 2: 3,75 diém 1. 1,75 diém 2.2 diém

1. Sy dién li: AOH == A"+OH (1)
hay: A+H,0 == AH +OH (1)

T (l): K, :M

[40H |

1,75d




Pit x 1a nong d6 mol/l cua bazo [OH_]Z LK [OH_]
Taco:[A']=[OH]va [AOH]=x-[OH]. = x= e b
Theo gt: pH = 11,5 = [H'] = 1015 = [OH] =102, Tir (%) :
(107>°)* +107*.107>°
x =
107

0,1M
Theo gt, ta c6: ’10—0/;)01{ =0,0017=> M ,,, =17 = Ma=0 (loai)

(*)

~ 0,IM

Viy : Bazo trén 1a amoniac c6 M = 17 (NH3). (c6 thé giai tuong ty trén)
NH; + H,0 == NH, +OH (1)

2.a. NH;+H,0 == NH4 +OH
[NH; ]=[OH1=0,01.4,2.102=42.10"M
[NH;] = 0,01 (1- 4,2.10%) =9,58.10°M
o _veilon] @210y
[NH ]| 9,58.10°°
c. [NH,CI] =0,535/53,5 = 10”M.
NH; +H,0 == NH; + OH

[ Jbd  x 107
[ 1Cb x(I-a) 107 + xa xa

b. =1,84.107°

_(xa+107)xa
x(1-a)
1,84.10°= 10%a = a=1,84.10"

Viy: K=1,84.10" Néu xem @ << 1 va xa << 1072, thi:

0,5d

0,5d

1d

Bai 3: 4 diém 1.2,5 diém 2. 1,5 diém

1. ngt=ngc)=0,2.0,5=0,1 mol
nco,~ 1,12/22,4 = 0,05mol , ’
*E+HClI—CO;,npg+:n co, = 2:1. Suyra hgp cl}ét E 14 mudi cacbonat kim‘ loai.
Do E khong bi phan huy khi néng chay, Vay E 1a mudi cacbonat cia kim loai kiém.
2H" +CO;” = CO; +H,0
*Theo gt: D+ CO, = E +B. (1) Vay D la peroxit hay superoxit, B 1a oxi.

bat CTTQ D : MOy
C;: Ta c6 khoi lugng oxi theo (1) trong M, Oy:

mO/(D): mO/(E)+ my - mO/C02 =16.0,05+2,4=3,2 gam

3,2x100 _ _ _ B
= meOy = W —37é1gc;m2 = mpyf = 3,9gam; MMXOy =7,1/0,1="71
Ta c6 ty 16: X:y =——:—" . Suyra: MA=39(K), x=1,y=2 (KO,
M, 16
. 16y.100 1 DA e
C;: Dya vao: 45,07= ——— < xM , =19,5y. Do A la kim loai kiém nén bién
xM , +16y
luén suyra Ma =39 (K), x =1,y =2. Vay CT D : KO, (Kali superoxit)
Cs: M0, +xnCOs = xMy(COy), + 2= 0, (1)
M,(CO3), +2n HCI = 2MCIl, +n CO; +n H,O (2)
Te(12): —22 2% 1looseom=01y @
2y—nx 32 n

16.100

Theo gt ta co: 45,07 =
xM , +16y

oM, =195y (I

1,75d




Tu (LI): M=39n.Suyra: n=1,M=39(K),x=1,y=2. = CTD: KO,
VayM : K; B: 0y D: KO;; E: K;COs.

ptpu: K + O, =KO, 0,75d
4K0O, +2C0O, = K,CO5 + 30,
K,CO; +2HCI = 2KCl + CO, + H,0 , i
(C,,C; dung dé cho HS co thé suy luan theo hwong khac ma ket qua van dung)
2.a. Ta cé: _0,153 0,5d
Cui'+e = Cu" K =10 %09 =10>*
Cu' +I == Cul (T)"' 086
Cu™ +I' +e==Cul K,=10 0059 =0
10 14,576
Ma: K, =K (T)"' = (T)'= —35305 =10 = T =10""""
107
b. Phan tmg (1) dugc t6 hop tir: 2.0,536 0,5d
L +2e==2I K;=10 005 =10'%!®
Cu' -e == Cu*' (K)'=10*"" nhan véi2
2Cu + 1 ) =2Cu>" +2I' K=K;. (K))?=10""'" (10%77)* = 1'%
Phan tng (2) ¢6 cap Cu’/Cu phai can tinh E° theo gian d6 thé khir chuan 0,5d
?u% 0I5Y cu'—s %u E’Cu* / Cu= (2.0,337) - 0,153 = 0,521V
+e +e
0,337V
Vaduge tohop tir: I, +2e==2I"  Ks=10"7%,
Cu-e =Cu" K,y=10 0059 = 10 %"
2Cup+ L ==2Cu" +2I K =Ks.(Ky)* =10""
Bai 4: 3,75 diém
ptpu: H,SO, +2NaOH = Na,SO, + 2H,0 (1) 1d
FeSO4 +2NaOH = Fe(OH), y + Na;SOy (2)
MSO, +2NaOH = M(OH),y + NaySO, (3)
Na,SO4 +BaCl, = BaSO4y + NaCl 4)
NaOH g, + HCl = NaCl+H0 (5)
2Fe(OH), + 120, L Fe,05 +2H,0 (6)
M(OH), < MO+ H,0 (7)
a. Theo gt: S6 mol BaCl,, NaOH trong dung dich Y 1a: (Vdd = 0,02 + 0,13 =0,15 lit) | 2d

Ngacl, = 0,4.0,15=0,06 mol
nNaoH = 0,5. 0,15 = 0,075 mol
bat x,y la s6 mol FeSO4, MSO; ¢ trong dung dich X.
Tu (1): NH,S0,= NNa,SO, = 1/2 nNa0H = 0,005 mol
Tw (5): nNa0H o =gy = 0,02.0,25 = 0,005 mol
Tu (1-3): nNy0g = 0,01 +2x +2y=0,075-0.005 < x+y= 0,03 (I)
Tu (1-4): NB,Cl, = N'Na,SO, = 0,005 +x +y=0,005+ 0,03 = 0,035 mol
Ma NBaCl, bd = 0,06 > 0,035. Chtng t6: BaCl, du ( NB,Cl, du = 0,025 mol)
Vay tu (4): NB3S0, = MNa,S0, = 0,035 mol
Theo gt, ta c6: mpe,0,+ mpo + mBasO, = 10,155 gam
Tu (2,3,4,6,7):
= 160 %XJr (M +16)y +0,035.233=10,155 < 80x+ (M +16)y=2 (II)




Tu (LID), suyra: 'y =ﬁ 1)  (dk: 0<y<0,03)
0,4

Bién luan: Do: 0<y<0,03 < 0 <64,—M <0.03 = M <507
Céc nguyén té héa tri I c6 M < 50,7: Be, Mg, Ca

Theo gt M(OH), khong tan, khong ludng tinh, vy M : Mg (24)
b. Thay M = 24 vao (III): x= 0,02 ; y = 0,01 0,75d

Vay [H,S04] = 0,025M
[ FeSO4] = 0,1M
[ MgSO,] = 0,05M

Bai 5: 3,5 diém 1. 1,5 diém 2.2 diém
1. a. Xét cap Cu”"/Cu: 0,5d
2+ -
. Cu +2e‘ — Cu ) 0 0 059 ).
Tt phuong trinh Nernsttacé: E =E —1 [C ]
0,059 . °

Viy E = 034+ —2"— 5 1g102 0,28V

b. Khi cho NHj3 vao dung dich th1 mdt phan ion Cu®" s& di vao phuc duéi dang
Cu(NH3)s* . Do d6 lam glam [Cu®"] gay ra sy giam thé dién cuc. 1d
* Goi x 12 ndng d6 ion Cu®" con lai sau tao phrc thi ta c6:

0,059 — 0,46V = x =2,55.107"

2
Mit khac: x + [Cu(NH3)42+] =107 . Do d6 [Cu(NH3),*"] =107 (x < 107)
Ta co: [NH;] + 4[Cu(NH3),* 1= IM. Suyra [NH;3] ~0,96

Hing s6 bén K : -
[CU(NH3)4 ] 1072 "
= = = 4,6.10
2+ 4 -16 4
Cu?*|| NH,4 2,55.1071° ,(0,96)
( Gi4 tri K nay rat 16n ching to phirc Cu(NH;),”" rit bén.

2.a. (-) Zn |Zn(NOs), | | AgNO; | Ag(+) 0,25d

b. Tai (-) 6 suwoxihoéaZn: Zn-2e =Zn"" 0,25d

Tai (+) c6 sw khir Ag" : 2Ag” + 2¢ =2Ag
Phan tng tong quat khi pin lam viéc: Zn + 2Ag"—= Zn*" +2Ag (1)

¢ E'in =Elyo+ ) 40~ E' zn>* / zn = 0,80 - (-0.76) = 1,56V

5 0,5d
Ag 0,059 102
= Epin :Eopin + 0’059 lg =1 56 = D) lg 10 =1 53V
[ Zn2+] 10
Véy E =1,53V ’
d. Khi pin hét 1am viéc (da hét dién) tirc 1a : Epi, = 0. Nhu vay:
AL [re ] N
8] -2E%, _ -156.2 5 o i 1052
[ an+] 0,059 0,059 [an+]

Theo phéan tmg (1) : Khi 2 mol Ag" bi khtr thi co 1 mol Zn bi oxi hda.
Goi x 1a luong Zn bi oxi hoa, khi ngirng hoat dong (hét pin), ta co:
[Ag']=0,1-2x

(0,1 —2x)*
0,1+ x
.. 244 _( ) +q -52 +q 227

Do dé: [Zn”"] = 0,05 +0,1=0,15M ; [Ag]=+107".0,15 = [Ag']=3,9.10"'M

[Zn*]=0,1+x | .Vay =102 20 < (0,1-2x)* ~0= x=0,05

Chu y: * - Thiéu cén bang hoc thiéu diéu kién trir ¥4 diém cua 1 phuong trinh.
- Thi sinh c6 thé gidi theo hudng khac nhung diing van cho diém tdi da.



