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Cau 1: (2,0 diém)

1.1. Mot anion gbc axit X c6 dang ABY (n < 3) trong d6 tong sb hat proton,
notron, electron cta anion X 1a 207. Tong sb hat trong nguyén tir A nhiéu hon téng sd
hat trong nguyén tir B 1a 84 hat. Nguyén tor A c6 sb hat mang dién nhiéu hon sé hat
khong mang dién 1a 24 hat; nguyén tir B ¢6 s6 hat mang dién duong bang sé hat khong
mang dién. Xéc dinh anion X.

1.2. Chi dung chét chi thi phenolphtalein, hay phan biét cic dung dich dung
trong cac lo méat nhan riéng biét: NaHSO,, Na,CO;, BaCl,, NaCl, Mg(NO;),. (Céc
phuong trinh phan tmg minh hoa viét dudi dang phuong trinh ion thu gon).

Cau 2: (4,5 diém)
2.1.Cho hinh v& mé ta qud trinh diéu ché dung dich X trong phong thi nghiém:

a) Viét phuong trinh phan tng xay ra dé diéu ché khi X trong thi nghiém trén.

b) Néu thay NaCl trong thi nghi¢m trén lan luot béng céc chat NaF, NaBr, Nal
thi X 12 khi gi? Viét phuong trinh phan (g xay ra.

2.2.Cho 26,72 gam hdn hop A gém Cu, Fe;0,4 vao dung dich H,SO, dac du thu
dugc Vi lit khi SO, va dung dich B. Cho dung dich B tic dung v&i dung dich NaOH
du thu dugc két tia C, nung két tia nay dén khéi luong khong ddi thu duoc 30,4 gam
chét rin D. Néu ciing cho lugng hdn hgp A nhu trén vao 800 ml dung dich X chua
HNO; va H2$O4th§y c6 V, lit khi NO duy nhét thoat ra,dung dich sau phan trng chi
chira mubi sunfat caa cdc kim loai va con lai 1,28 gam kim loai chua tan hét.(Cho tat
ca cdc phan ung déu xay ra hoan toan va cdc thé tich khi déu do & diéu kién tiéu
chuén).

a) Tinh Vq, V,.

b) Tinh néng dd mol céc chat trong dung dich X.



2.3.Dung dich A chtra: CH;COOH 1,0M va CH;COONa 1,0M.

a) Tinh pH cua dung dich A & 25°C. (Biét ¢ 25°C, K, cia CH;COOH 1a 107*7).

b) Tron 100 ml dung dich A v6i 10 ml dung dich NaOH 0,1M thu dugc dung
dich B.Tinh pH ctia dung dich B 25°C. (Coi thé tich dung dich B bang tong thé tich
dung dich A va dung dich NaOH).

Cau 3: (4,0 diém)

3.1.Suc khi A vao dung dich chita chat B duoc chit rin C mau vang va dung
dich D. Khi X ¢6 mau vang luc tic dung v6i khi A tao ra C va F. Néu X tdc dung véi
khi A trong nudc tao ra Y va F, r6i cho dung dich BaCl, vao dung dich thi thay c6 két
ta tring. A tac dung v6i dung dich chit G 13 mudi nitrat kim loai cho két tia H mau
den. Dbt chay H bdi oxi dugc chit 16ng I mau tréng bac. Xac dinh cac chit A, B, C, F,
G, H L X, Y vaviét phuong trinh héa hoc cua cdc phan trng xay ra.

3.2.Chat X ¢ dang tinh thé mau tring ¢4 céc tinh chét sau:

-PétX & nhi¢t do cao cho ngon ltra mau vang.

- Hoa tan X vao nudc duge dung dichA, cho khi SO, di tir tor qua dung dichA
thdy xuat hién mau nau. Néu tiép tuc cho SO, qua thi mau nau bién mat thu duoc dung
dichB; thém mdt it HNO; vao dung dichB, sau d6 thém du dung dichAgNO; théy tao
thanh két tia mau vang.

- Hoa tan X vao nudc, thém mat it dung dich H,SO, loang va dung dich KI théy
xudt hién mau nau va mau niu bi bién mat khi thém dung dich Na,S,0;.

a)Viét cdc phuong trinh phan (mg xay ra dang ion rit gon.

b)Péxic dinh cong thirc phan tir cuia X ngudi ta hoa tan hoan toan 0,1 gamX
vao nudc thém du dung dich KI va vai ml dung dich H,SO, loang, lic d6 da c6 mau
niu, chuin do béng dung dich Na,S,0; 0,IM t6i mat mau tdn hét 37,4 ml dung dich
Na,S,03. Tim cong thirc phan tr ctua X.

Cau 4: ( 6,0 diém)

4.1.Tu benzen, metyl clorua va cac chat vo co; diéu kién, xuc tac can thiét khac
¢6 du, viét cdc phuong trinh phan tng héa hoc diéu ché:

(a)meta-clonitrobenzen (b) ortho-clonitrobenzen

(c)axit meta-brombenzoic (d) axit ortho-brombenzoic

4.2. Hon hop X gom C,H,, C,H,, C4Hg, C4Hg va C4Hyo. Ti khéi hoi cta X so
véi Hy 12 27. Dot chdy hoan toan hon hopX can dung vura da V lit O, (dktc), thu dugc
CO, va0,03 mol H,O. Tinh V.

4.3. Pun néng 12,96 gam hdn hgp X goém propin, vinyl axetilen va etilen véi
0,3 mol H, c6 xic tdc Ni, sau mdt thoi gian thu dugc hon hop khi Y chi chira céc
hidrocacbon c6 ti khdi so v6i He bang 11,3. Dan toan bd Y qua binh dung dung dich
AgNO; trong NH; (dung du), thu dugc m gam két tha. Khi thoét ra khoi binh duoc
lam no hoan toan can dung 0,16 mol H, (xic tac Ni, to), thu duoc 4,48 lit (dktc) hon
hop Z ¢6 ti khéi so v6i He bang 11,7. Tinh m.
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4.4.
a) Cho 4 hop chit thom: C¢HsNH,; CsHsOH; CcHsCl va C¢Hg; voi cac nhiét do
s01 nhu sau:

Chat thom A B C D
Nhiét d6 s6i (°C) 80 132,1 184,4 181,2
Hay xdc dinh ky hiéu A, B, C, D cho moi chat va giai thich.
b)So sdnh luc axit cia c4c axit sau, giai thich.
C¢HsOH (1), p—CH;0-C¢H4—OH (II), p—-NO,—C¢H4—OH (III),
p—CH3;-CO-C¢H,~OH (1V), p—CH3;-C¢H,—OH (V).
Cau 5: ( 3,5 diém)
5.1. Cho m gam hdn hop gém Na, Ba va Al,O; vao nudc du, thu dugce dung

dich X va con lai 5,1 gam chétrin khong tan. Cho dung dich H,SO, loang du vao dung
dich X, phan irng dugc biéu dién theo d6 thi sau:

$6 mol két tia
A

0.8 §6 mol HSOy

Tinh m.

5.2.Cho m gam hdn hop X gém Ba, BaO, Ba(OH), c6 ciing s6 mol vao nudc,
thu dugc 500 ml dung dich Y va V lit H, (dktc). Hép thu 3,6V lit CO, (dktc) vao 500
ml dung dich Y, thu duoc 37,824 gam két tua. Tinh gid tri ctia m.

5.3.Cho 2,16 gam hdn hop gém Al va Mg tan hét trong dung dich axit HNO,
loang, dun néng nhe tao ra dung dich A va 448 ml (354,9K va 988 mmHg) hon hop
khi B kho gom 2 khi khéng mau, khong d6i mau trong khong khi. Ti khdi hoi cia B so
voi oxi bz"mg 0,716 1an ti khéi hoi caa CO, so v6i N,. Lam khan A mét cdch can than
thu duoc chét ran D, nung D dén khéi luong khong ddi thu duoc 3,84 gam chit rin E.
Viét phuong trinh phan mg, tinh lugng chat D va phan tram khdi lugng mdi kim loai
trong hon hop ban dau.

Cho: Na =23; Ba=137; Mg =24; Fe = 56; Cu = 64; Ag =108; He = 4; C = 12;
Al=27; H=1;0=16;S=32; N=14; Z,, = 33; Zp =15; Z5 = 16.

Ghi chii: - Hoc sinh khong sir dung bang tuan hoan cdc nguyén t6 héa hoc
- Cdn bo coi thi khong giai thich gi thém
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Cau

Noi dung

Piem

(2,0
diém)

1.1.( 1,0 diém)

(2ZA + Ny) + 4(2Zg + Ng) + n = 207 (1)

(2Zx + Np) - (2Zg + Np)= 84 (2)

-n=1= (1): (2Za + Np) + 4(2Z5 + Np) = 206
két hop v6i (2) = 275 + N = 24,4 (loai)
-n=2 = (1): 2Za + Np) + 4(2Zg + Np) = 205
két hop véi (2) = 275 + Ni = 24,2 (loai)
-n=3 = (1): (2Za + Np) + 4(2Z5 + Np) = 204
két hop v6i (2) = 275 + Ny =24 (3)

275+ N =108 (4)

Mit khdc: 2Z, - N = 24 (5) va Zg = Nj (6)
(3),(6) = Zg =8 (0)

(2), (4) =Zx =33 (As);

Viay X 1a AsO; .

1.2.( 1,0 diém)

Chia cdc dung dich thanh nhiéu mau thir. Nho phenolphtalein vao 5 miu

thur:
- Dung dich chuyén mau h@)ng la Na,COj; (do c6 moi trudng bazo)
- 4 dung dich con lai khong hién tugng gi.
* Nho Na,CO; vira nhan dugc vao 4 dung dich con lai:
- dung dich c6 khi khong mau khong mui bay 1én 1a NaHSOy:
2HSO, + CO; — CO,t +H,0 +2S0;7
- 2 dung dich cho két tua mau tréng la BaCl,, Mg(NOs),:
Ba’*+ CO> — BaCO;
Mg™ + CO* — MgCO;
- dung dich con lai khong hién tugng gi 1a NaCl

* Nhé NaHSO, vira nhan dugc vao 2 dung dich BaCl,, Mg(NO;),:

- dung dich tao Kkét tha tréng la BaCl,:
Ba’* + 2HSO, — BaSO, +2H"
- dung dich con lai khong hi¢én tugng gi la Mg(NO;),

0,5

0,5

0,25

0,5

0,25




(4,5
diém)

2.1.( 1,0 diém)

a) NaCl + H,SOy 4300 —— NaHSO, + HCI}

Hogc 2NaCl + H,SOy 430)—— Na,SO,4 + 2HCIt

b) NaF + H,SO, ;) —— NaHSO, (hoic Na,SO,) + HF?
2NaBr + 2H,S0y (450 ——> Na,SO, + Br, + SO,1 + 2H,0
8Nal + 5H,SO; 450 ——> 4Na,SO, + 41, + HoST + 4H,0

Hodc 2Nal + 2H,SO; (430 —— Na,SO, + I, + SO,1 + 2H,0

2.2. (2,0 diém)

a)Goi x, y 1a s6 mol Cu, Fe;0,

my = 64x + 232y = 26,72 (1)

Cu + 2H,S0445c)——> CuSO, + SO,1 + 2H,0

2Fe;04 + 10H,S 04450 —— 3Fe»(SO4); + SO,1 + 10H,0

Cu®* + 20H — Cu(OH),|

Fe’* + 30H — Fe(OH)5]

Cu(OH),—“— CuO + H,0
2Fe(OH);—~— Fe,0; + 3H,0

mp = 80X + 3% 160 =304 (2)

(1), (2) = x=0,2;y=0,06

= V, = (0,2 +0,06/2).22,4 = 5,152(lit)

3Cu** + 8H* + 2NO; — 3Cu** + 2NO1 + 4H,0
3Fe;04 + 28H" + NO3y — 9Fe’™ + NOT + 14H,0
Cu +2Fe’*— Cu®* +2Fe*

Neype= 0,2 — 1,28/64 = 0,18

Cu — Cu*"+2e

(Fe;0,) 3Fe*™ + 2¢ — 3Fe*”

N +3e - N*2 (NO)
Bdo toan electron:
0,18.2=0,06.2 + nNo.3 = nno = 0,08 = V, =0,08.22,4 = 1,792(lit)
b) Dy, =N =008 = Mo, = 0,08 = Cyyo, =0,08/0,8 =0,1(M)
Trong dung dich sau: N, = 0,18; n_, = 0,06.3 =0,18; N2 =2
Bao toan dién tich: 0,18 .2 + 0,18.2 =a.2 = a=0,36
= Ny g0,= 0,36 = C,, 5, = 0,36/0,8 = 0,45 (M)
2.3.( 1,5 diém)
a) CH;3;COONa — CH3COO "+ Na*

IM IM

0,25

0,75

0,5

0,5

0,5

0,5




CH;COOH — CH;COO + H°
Ban dau 1 1 (M)
P.li X X X M)
CB 1-x 1+x x (M)
x.(1 +x)

K, = =10*"— x = 1,78.10°— pH=4,75

-X
b) 100ml dung dich A: 0,1 mol CH;COOH va 0,1mol CH;COONa
56 mol NaOH=0,001mol
CH;COOH + NaOH - CH;COONa + H,0
Ban dau 0,1 0,001 0,1
Phan ng 0,001 0,001 0,001 (mol)
Con 0,099 0 0,101 (mol)
Dung dich B chtta CH;COONa: 0,101 mol hay 0,918M
CH;COOH: 0,099 mol hay 0,9M
CH;COONa - CH;COO" + Na'

0,918M 0,918M
CH;COOH —— CH,COO + H'
Ban dau 0,9 0,918 (M)
P.li y y y M)
CB 0,9-y 0,918+y y M)
_ y.(0918+y) _

Ka= 222272 - 104" — y = 1,74.10°— pH= 4,76
09-y

0,5

0,5

0,5

(4,0
diém)

3.1.( 2,0 diém)

A: H,S; B: FeCl;; C: S;  F: HCI; G: Hg(NOsj),; H: HgS; I: Hg; X: Cly;
Y: H,SO,

Phan tng :

I.H,S+ 2FeCl; — S+ 2FeCl, + 2HCI

2.H,S+ Cl, - Sl + 2HCI

3.4Cl, + H,S + 4H,0 —  8HCl + H,SO,

4. BaCl, + H,SO,—  BaSO,! + 2HCI

5.H,S+ Hg(NO;), -  HgSl + 2HNO;

t0

6. HgS+ O — Hg + SO,71
3.2.( 2.0 diém)

a)X chdy cho ngon lira mau vang = thanh phan nguyén t6 ctia X ¢6 natri.

Dung dich cua X tac dung véi SO, dén du thu duoc dung dich B tao Kkét taa

vang voi AgNO;=> thanh phan nguyén t6 ctia X c6 iot.

0,5

1,5




Phan tng cua X v6i SO, chirng minh X ¢6 tinh oxi héa.

T 1ap luén trén X ¢6 cation Na* va anion IO

0,5
Dat cong thirc cua X 1a NalO,.
Phuong trinh phan ing dang ion rit gon:
2 107 +(2x-1)SO; + 2(x-1) H,0— (2x-1)SO> +L+ (4x-4) HT (1)
L + 2H,0 + SO,—> 21~ + SO> +4H1 (2)
AgT+ 17 = Agl 3)
0. +2x-DI” +2xHT 5 xL, + x H,0 4)
L+ 2S,00-21C + S0 0.5
1,87.10%« 3,74.10°
b)Sé mol Na,S,0; = 0,1.0,0374 = 3,74.107(mol)
Theo (5) = S6 mol I, = ¥2(S6 mol Na,S,05) = 1,87.107
Theo (4) = $6 mol [0 5= - (s6 mol I) = +.1,87.10°
X X
O 187107 0,5
23+127+16x  «x
o OLX 87107
150+16x
0,1x = 0,2805 + 0,02992x
= x=4
0,5
Cong thirc phan tor cua X: NalO,
4 4.1. (2,0 diém)
(6,0 NO, NO,
diém)
+ HONO, +Cl,
(a) @ HQSO4 Fe O 5
Cl ’
Cl Cl Cl
+ Cl +H,SO HONO N02
(b) O e e R N
Fe H,SO,4
©/N02 0’5
t
CH; COOH COOH
CH;Cl n Br
el Ne Yok Ne!
3 g | 05




CH; CH, CH,
Br
(d) O +CH3C1 +H2504 + Br2
AlCl4 Fe
SOz;H SO;H

CH, COOH

Br Br
t + KMnO,
—_— —_—

( Néu hoc sinh khong viét phirong trinh sunfo héa thi triv 0,25 diém ciia cdu
do)

4.2.( 1,0 diém)

Pit sé mol hdn hop 1a x mol

Cong thuc chung cho céc hydrdocacbon 1a C4H,

CH, + (4 + %)Oﬁ 4CO, + % H,0

S6 mol CO, 12 4x mol

Béo toan oxi ta ¢6: n, =n¢, + nHTzO =4x + 0,015

Bao toan khéi lugng: 27.2.x + (4x + 0,015).32 = 4x.44 + 0,03.18

—x =0,01 - Thé tich oxi 1a: (4.0,01 + 0,015).22,4 = 1,232 ( lit)

4.3.( 1,0 diém)

Ta c6 my= 12,96 + 0,3.2 = 13,56 gam

My=45,2 —-ny=0,3 mol

Ta c6 nz = 0,2 mol; Mz =46,8 ->my =9,36 gam

Khoi lugng khi thodt ra la: 9,36 — 0,16.2 = 9,04 gam

Khdi lugng khi bi hip thu khi di vao dung dich AgNO+/NH; 1a: 4,52 gam
Khéi lugng két tiia = 4,52 + mye = 4,52 + (0,3 -0,1).107 = 15,22 gam.
4.4.( 2,0 diém)

a) - C¢HsNH, va C¢HsOH c6 thé tao lién két hidro lién phan tir nén c6 nhiét
dd soi cao hon, ching 1a C va D.

- OH c¢6 kich thudc nho hon -NH, va NH, tao nhiéu lién két hidro hon =
nhiét dJ soi anilin cao hon. Vay D 1a CcHsOH con C 1a C¢HsNH,.

- Phan tir C¢HsCl ¢6 phén tir khdi bang 112,5 16n hon phan tir khéi ctia CqH
béng 78, nén phai c6 nhi¢t do s6i cao hon = B 1a C¢HsCl con A 1a C¢He.

b) Giai thich

- Nhém CHs— day electron 1am giam d6 phan cuc lién két O—H. Nhém
CH;0- déy electron manh hon nhém CHj;, lam gidm d¢ phan cuc lién
két O—H nhiéu hon = tht tu tinh axit:

0,5

0,5

0,5

0,5

0,5

0,5

0,5




p—CH;-0O-C¢H,—OH < CH;3;—C¢H4,—OH < C¢Hs—OH

- V6i nhém hiit electron s& 1am ting d6 phan cuc cua lién két O-H =
tinh axit tdng. Nhom NO, hit electron manh hon nhém CH3;—CO- nén ta
c6 thu tu tinh axit:

p—CH;3;-0O-C¢H,;—OH < p—CH;3;-C¢H,;~OH < C¢H5s—OH <
p—CH;-CO-C¢H,—OH < p—-NO,-C¢H,~OH

0,5

0,5

(3,5
diém)

5.1.( 1,0 diém)
2Na + 2H,0 — 2NaOH + H,?1
Ba + 2H,0 — Ba(OH), + H,?
ALO; + 20H —2A10, + H,0
Chét ran con lai 1a ALO; du
Theo db thi thi sé mol BaSO, = 0,12 mol —Ba: 0,12 mol
S6 mol H,S0,12 0,8 mol -H": 1,6 mol va SO42': 0,8 mol
AlO, + H' + H,0 — Al(OH)5}
X — X — X
Al(OH); + 3H'— AI** + 3H,0
X = 3x — X
Tacod:4x=1,6 - x=0,4 mol
S6 mol Al,O; phan ung 0,2 mol
Trong dung dich sau phan tmg c6 Na*, AI’*, SO~
BTDT:
n .+ 3nA13+ = 2nsoi,
=ng. =2ng, - 3n,. =2.0,8-0,12)-3.0,4=0,16 mol
—m=0,1623+0,12.137 + 0,2.102 + 5,1 = 45,62 gam
5.2.( 1,0 diém)
Ta c6 :

A%
Np, =Ny =_—- (mol) .
9
Béo toan nguyén té Ba, taco:
n =n,+n, . +n ——3V (mol);
Ba(OH), — “'Ba BaO Ba(OH), — ’
? 22,4

3.6V 37.824
fleo, = 5 47 o, = 7oy

=0,192 mol.

Ta c6 db thi :

0,25

0,25

0,5

0,5




- —————-q--

v
=

0 3V 36V 6V co,
224 24 224

Cén ctr vao tinh chat cia do thi, suy ra :

OV 38V 192 v=1972=m= L/2 (137+153+171) = 36,88(g)
224 224 224

5.3.( 1,5 diém)

Theo dé khi B gdbm N, va N,O.

Céc phuong trinh phan ing:

0,5

5Mg+ 12H"+ 2NO; - 5Mg"+ N,T + 6H,0
4Mg+ 10HY+ 2NO;— 4Mg™+ N,0T+ 5H,0
10Al+ 36 H" + 6NO,;— 10AI"+ 3N,T + 18H,0

8Al+ 30HY+ 6NO; > 8AI'+ 3N, 0T + 15H,0

4A1(NO3); —— 2AL0; + 12 NO,T + 30,1
2Mg(NO;), —~52MgO + 4NO,T+ 0,7
Néu c6 tao NH,NO;
4Mg+ 10H"+ NO,— 4Mg*+ NH! + 3H,0

0,5

8 Al + 30H"+3NO,— 8 A’ +3NH! + 9H,0
2 NH,NO;——-2N,T + 0,7 +4H,0 T
Hoac NH,NO;—— N,OT + 2H,0 T

M, =36
P.V

T RT

TH1: Khong tao NH;NO;

Al SAPY +3e 2N°* + 10e — N,

X 3x 0,1 0,01

Mg —»>Mg™* + 2¢ 2N* + 8¢ — N,O

y 2y 0,08 0,01

Hé phuong trinh: 3x + 2y = 0,18 (1) va 27x + 24y = 2,16 (2) 0,25

0,25

n =0,02mol = ny =ny, =0,01 mol
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—x=0(Voly)

TH2: Tao NH,NO;

Theo dé chat ran E 1a ALO; va MgO

—51x + 40y = 3,84 (3)

Tir (2) va (3) — S6 mol Al = 0,04 va sé mol Mg = 0,045.

BT electron: 3.0,04 + 2.0,045 = 0,1 + 0,08 + 8. Ny o, — Ny 50, =3,75.10
Vay D g@)m : AI(NO3); (8,52 gam) ; Mg(NOs3), (6,66 gam) ; NH,NO; (0,3
gam)

Khéi lugng D 1a: 15,48 gam.

%m,, = %m,, =50%

Ghi chii: Néu hoc sinh lam két qua diing nhung theo cdch khdc thi gidm khdo van cho
diém toi da.
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