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CAU | HUONG DAN CHAM | PIEM

Cau 1. (3,5 diém)

1.1. Néu hién tugng va viét phuong trinh hoa hoc cho cic phan tng xay ra khi tién
hanh céc thi nghi¢m sau:

a) Cho dung dich axit sunfuric vao dng nghiém c6 chtra dung dich bari clorua.

b) Cho mét mau nho kim loai natri vao cdc thuy tinh c6 chira dung dich dong (II)
sunfat.

¢) Cho dung dich nhém clorua vao éng nghiém c6 chtra dung dich natri sunfua.

1.2. Viét phuong trinh héa hoc hoan thanh so @6 phan tng sau:

+Y +7Z +T
C 1 D 1 > E 1 > F
+X, xt men rueou /
A » B -

NG v H iz I ‘T , F

—» —
Cho biét : A 1a hop chit hitu co; F 12 bari sunfat.
LT a) Xuat hién két tua trang 0,25 d
(1,5 diém) H>SO4 + BaCl, ——>BaS04 + 2HCI 0,25d
b) -Mau kim loai tan dan, xuat hién khi khong mau, khong mui | o 75 4
- Xuat hién két tiia mau xanh lo ’
Na + H,O —— NaOH + 2 H» 0,125 d
2NaOH + CuSO4 — Cu(OH)2 + Na2SO4 . 0,125 @
c) - Xuat hi¢n két tua keo trang va khi c6 mui trieng thoi 0,25 d
2AIClI3 + 3NasS + 6H20 —— 2AI(OH)3 + 3HaS + 6NaCl | 55 4
1.2 {CeH1005)n + nH,0 —2 5 nCH 1206 0,25d x
(2,0 diém) (A) (X) (B) 8PT =
CsH10s — M5 2CoHsOH +2CO; 2.0d
(©) (G
C:HsOH + 0, —¥¢ CH3COOH + H>0
(Y1) (D)
2CH3;COOH + Ba(OH), —— (CH3COO),Ba + 2H,0
(Zy) (E)
(CH3COO0),Ba + K>2SOs—— BaSO4+ 2CH3COOK
(Th) (F)
CO; + 2NaOH ——> Na,COs3; + H20
(Y2) (H)
Na,COs + BaCl. —— BaCO; + 2NaCl
(Z2) @)
BaCOs; + H,SO4 —— BaSO4 + CO; + HO
(T2) )
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Cau 2. (2,5 diém)
2.1. Cho so dd diéu ché khi SO, nhu hinh vé& bén:

a) Xac dinh chat (1), (2) va chat duoc tim trong bong (3). Viét phwong trinh héa hoc
diéu ché SO, theo cac chat di xac dinh.

b) Giai thich vai tro cia H2SOs dic va dung dich dugc tim trong bong. Viét phuong
trinh hoa hoc minh hoa (néu co).

¢) Néu cach nhan biét khi SO» khi dd thu day binh (biét khi SO» khong mau).

2.2. SO» 1a chit gay 6 nhiém khong khi, 1a mot trong cic nguyén nhan giy ra mua
axit. T6 chic Y té Thé gigi (WHO) quy dinh: Néu luong khi SO2 vuot qua 3.10° mol/m?
khong khi thi coi nhu khong khi bi 6 nhiém SO,. Tién hanh phan tich 50 lit khong khi & mot
thanh phd, thiy c6 0,012 mg SO». Vay khong khi & thanh phd d6 c6 bi 6 nhiém khong?

2.1 a) (1): dung dich H2SOs. 0,125 d
(1,5 diém) (2): Na2SOs3 (hoiic K2SOs) hoic kim loai 0,125 d
(3): dung dich bazo 0,125 ¢

NaxSOs; + HySOs —— NaxS0O4 + SOz + H2O 0,25d

b)

- Vai tro cua H,SO4 dac: lam kho khi SO». 0,125 d
- Bong tam dd bazo: ngan khong cho SO» thoat ra méi truong 0,125d

2NaOH + SO2 —— Na»S0; + H20 0,25d

¢) Dung gidy quy tim tf{n dit vao miéng binh thu. Néu quy tim am | 0,125 d
héa do thi khi SO, da day binh.
SO, + Ho0 = H>S0;s (thiéu = chi duoc % diém PT) | 0,254

2.2 -P6i: 50 lit = 50.10° m?

1,0 dié &
(1,0 diém) Ny, = —0’0162410 = 1,875.107 (mol)
- S6 mol SO» ¢6 trong 1 m? khong khi:
1,875.1077 §
o107 3,75.10°° (mol/m®) | 0,75 d
- Vi 3,75.10° < 3.107° nén khong khi ¢ thanh pho nay chua bi 6 0.25 &
nhiém SO». ’

Cau 3. (3,0 diém)
3.1. C6 5 lo hoa chat bj mat nhan, mdi lo dung mdt trong 5 dung dich khong mau:
KOH, HCI, H2SO4, K2SO4, Ba(NO3),. Chi dugce dung thém dung dich phenolphtalein, hay
nhan biét dung dich trong mdi 1o.Viét cac phuong trinh héa hoc cuia cac phan (g xay ra.
3.2. Bang phuong phap hoa hoc, hiy tach riéng timg khi sau ra khoi hon hop: CHa,
CoHa, CoHa, NH3, SO». Viét phuong trinh hda hgc cia cac phan ing xay ra.

3.1 - Lam thi nghiém vé1 mot lugng nhé hoa chat
(1,5 diém) | - Dung dd phenolphtalein nho 1an luot vao cac miu thir
+ Mau tht 1am dung dich phenolphtalein tir khong mau chuyén | 0,125 d
sang mau dé 1a dung dich KOH.
- Dung dd (KOH + PP) vira thu dugc & trén cho vao 4 miu thir con 0,125 d
lai
+ Mau thir nao lam mau hong nhat dan thi d6 1a: dd HCL, dd HaSOx4 | ¢ 155 ¢

(ND)
KOH + HCl —— KCI1+ H>O 0,25 d
2KOH + H2SO4 —— KuSO4 + 2H20 0,25 ¢
+ Mau thir ndo khong c6 hién tugng: dung dich Ba(NOs),, dung
dich K2SO4 (N2)
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- Nho cac mau thir & (N1) lan lugt vao cac mau thir & (N2) 0,125 d
+ Néu thay xuat hi¢n két tia mau trang thi mau thtr & (N1) 1a dung | 0,125 d
dich H2SO4, mau thir & (N2) 1a dung dich Ba(NOs)s.

Ba(NOs)2 + H2SOs —— BaSO4 + 2HNO:; 0,25d
+ Mau thir con lai cia (N1) 1a dung dich HCI, cia (N2) 1a dung 0,125 d
dich K2SO4
3.2 - Cho hdn hop khi vao dung dich H2SO4 du, tiép tuc cho kiém du | 0,125 d
(1,5 diém) | vao dung dich thu khi bay ra dugc NHs.
NH;3 + H2SO4 —— NH4HSOq4 0,125 d
NH4HSO4 + 2NaOH —— Na;SO4 + 2H,0 + NH; 0,125 d

- Dan hén hop khi (C2Hz, CHs, C2Hs, SO2) qua binh chira dung
dich NaOH du, thu lay phan dung dich réi cho dung dich H.SO4 | 0,125 d
loang du vao thi thu dugc SO..
SO, + 2NaOH —— Na,SOs + Hz0 0,125d
N2a;S0; + H2804 —— NaxSO4 + SO; + H20 0,125 d
- Dan hdn hop khi thodt ra (C2H,, CHs, CoHs) qua dung dich
AgNO3/NH;3 du, loc két taa cho vao dung dich HCI du, thu khi bay 0,125d
ra duoc CoHa.
CoHa + AgO —¥ 5 CrAg, + Hy0 0,125d
CaAg: + 2HCI — > 2AgCl + CHa 0,125d
- Dén hén hop khi con lai (C2Hs, CH4) qua dung dich Brz du, thu

khi thoat ra ta dugc CH4. Cho kém du vao dung dich san pham, 0,125d
dun nong thu dugc C2Ha. 0.125 d
C2H4 + Bra@d) —— C2H4Br2
C>HiBrs + Zn —'— CoHy+ ZnBrs 0,1254d

Cau 4. (1,5 diém)

Trong quy trinh xt 1y nuéc sinh hoat, giai doan cudi cung thudng khir tring bang khi
clo; luong clo dugc bom vao nude trong bé tiép xuc theo ti 16 5 gam/m?.

a) Vi sao clo trong nudc c6 kha nang khir tring va diét khuan.

b) Clo 1a mét khi ddc, vi vay viéc dung nudc may néu chtra ham lugong clo vugt qua
mutrc cho phép s& anh huong dén stc khoe. Em hay dé xuat bién phap lam giam ham luong
clo trong nudc may khi vuot qua mue cho phép.

¢) Néu dan s6 tinh Lam Pong 1a 1,3 tridu dan, mdi ngudi dung hét 100 lit nudc/ngay
thi cac nha may cung cip nudc sinh hoat can dung bao nhiéu kg clo mdi ngay cho viéc xur li
nuoc?

4.1 - Clo trong nudc ¢ kha nang khir trung va di€t khuan vi san pham | 0,25 d
tao thanh c6 HCIO, HCIO c6 tinh oxi hoa manh.
Clz+ H2 O —= HCIl + HCIO 0,25 d
4.2 - Khéng nén udng truc tiép nudc may ma phai dun soi. 0,25 d
- LAy nuéc may ra dung cu chira, dé mot thoi gian méi sir dung. 0,25 d
43 - Luong nudc can dung cho tinh Lim Pong mdi ngay la:
1,3.10%. 100 = 1,3.10% lit = 1,3.10° m? 0,25d
- Luong khi clo can dung mdi ngay
1,3.10° . 5= 650000 gam = 650 kg 0,25d

Ciu 5. (3,5 diém)

5.1. Hoa tan 11,2 gam hdn hgp gom kim loai Cu va kim loai M trong dung dich HCI dur,
thu dugc 3,136 lit khi (dktc). Mt khac, néu hoa tan hét 11,2 gam hdn hop kim loai trén trong
dung dich HNOjs loang, du thi thu dugc 3,92 lit khi NO (dktc, san phim khir duy nhat). Xac dinh
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kim loai M.

5.2. D6t chay hoan toan 22,2 gam mdt hdn hop gom este c¢6 cong thirc CH;COOC,Hans
va ancol CoHan1OH, thu duoc 44 gam khi CO» va 19,8 gam H»O. Hay xéc dinh cong thirc cdu
tao thu gon cua este va ancol.

5.1 Goix, y lan luot 12 s6 mol ctia Cu va M trong 11,2g hon hop.

(2,0 diem) | => 64 x +M.y=11,2 (¥) 0,125 d
Ta co:
L3136 L3992
204 NO 904 0,25 d
TH1: Néu M c6 hoa tri khong d6i lan (n e N*)
2M + 2nHCI —— 2MCl,  + nH» M o124
3M + 4nHNO; ——> 3M(NO3)y + nNO + 2nH.O (2) 0’125 .
3Cu+ 8HNO3 — 3Cu(NO3): + 2NO + 4H.0  (3) ’
Ta c6: Theo (1): ny = 0,28 (**) 0,125d
Theo (2) va (3): 2x + ny =0,525 (¥*¥)
Giai (**) va (***) ta duoc: x =0,1225 (mol)

Thay x = 0,1225 vao (*) ta dugc:
My =336 = M= 12n
n=2; M=24=M la Magie (Mg) 0,5d
TH2: Néu M c6 hoa tri thay do6i, dat hoa tri tir thip dén cao ciia M
lan, m (n, m € N*)
2M + 2nHClI —— 2MCly + nH: (17)
3M +4mHNO3; —— 3M(NOs3)m + mNO +2mH,0 (27)

3Cu+ 8HNO3; —— 3Cu(NOs): + 2NO + 4H.0  (3))
Ta c6: Theo (1°):  ny=0,28 (D
Theo (2°) va (3’) tacd: 2x + my = 0,525 (I)
32m-M

Giai (*), (I), (II) ta duoc: =20
-n=2, m=3thi M =56=M la Sit (Fe) 0,75 d
(1 555"2ié’m ) CH;COOC:Han+1 + 3n2+ 4 0, —%» (n+2) CO2+ (n+ 2) H0 (1) 0254
3n 0 0,25 d
CnHonr1OH + > O, ——> nCO2+ (n+1) H20 (2)
Ap dung dinh luét bao toan khdi luong, ta co:
22,2+m02=44+19,8 =mg —416gam = Ng, =2,6 mol
Neo, = 1 mol = ng o, =2mol; n, ,=1,1 mol = nO(H20)= 1,1 mol
0,25 d

Nancol = nHZO_ nCOZ =1,1-1=0,1 mol
Nomdnhop) =2 + 1, 1 —2,6 = 0,5 mol = nogeste) = 0,5 — 0,1 = 0,4 mol

= Neste — % = 0,2 mOI 0’25 d

Tt phuong trinh (1) va (2): n,, =(0+2)0,2+n.0,1=1
_ ’ 0,25 d
—>n=2

Cong thurc ctia este: CH3COOC:Hs, cong thue cta ancol: C:HsOH | 0,25 d

Cau 6. (2,5 diém)
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6.1. P& san xuét ruou vang nguoi ta thudng cho 1én men qua nho chin. Tinh khoi
luong nho chira 40% glucozo can dung dé san xuat 100 lit ruou vang 11,5°. Biét hiéu suat
cua toan bg qua trinh san Xuét rugu vang dat 80%, khdi luong riéng cua C2HsOH béng 0,8
gam/ml.

6.2. Cho 16 gam CuO tac dung hoan toan véi dung dich H2SO4 20%. Pun nong dung
dich thu dugc, sau d6 lam ngudi xuéng 10°C. Tinh khdi lugng tinh thé CuSO4.5H,O di tach
ra khoi dung dich. Biét rang d6 tan ctia CuSO4 ¢ 10°C 13 14,4 gam.

6.1 Viwou = 11500 ml

(1,0 diém) | Mruou = 9200 gam. 0,25 d
CeH120 —™ 5 2C,HsOH + 2CO3 0,25d

30-35°C
Theo phuong trinh: mgiuco Lty = 18000 g = mgluco (r1) = 22500 g 0,25d
Khbi luong nho chita 40% glucozo can ding: mao = 56250 gam 0,25d

6.2 CuO + H2SO4 —— CuSO4 + H20 0,125 4
(1,5 diem) | ncuo = 0,2 mol 0,125 d
= Ngso, = Mis0, = 0,2 Mol = Mg, =32 gam 0,25d
My, 50, %2100 98 gam 0,25d

Mddsau phan tmg = =98+16=114 gam

goi x: s6 mol CuSO4.5H20 tach ra khoi dung dich 0,25 d

khoi lugng dung dich con lai sau tach: 114 — 250x.

Khéi lugng chat tan trong dung dich sau khi tach: 32 — 160x

Taco: — 4 144 10,1373 mol. 0,25d
32-160x  114—250x

Khoi lugng CuSO4.5H20: myinh e = 0,1373 . 250 = 34,325 gam 0,254

Cau 7. (2,0 diém)

Cho 9,86 gam hdn hop gdm Mg va Zn vao mot coc chira 430 ml dung dich H>SO4
IM (lodng). Sau khi cic phan ung xay ra hoan toan, thém tiép vao cbc 1 lit dung dich
Ba(OH): 0,48M, khudy déu cho cac phan tmg xay ra hoan toan, loc liy két tia va nung dén
khéi lugng khong ddi thi thu dugc 112,29 gam chét ran. Tinh khéi lwong mdi kim loai trong
hdn hop ban dau.

—0 43mol ; ng, OH), = 0,48 mol 8pt x
- Tac dung véi dung dich H>SO4 loang (1)’ (1)2(15 N
N(zn, Mg) < % ~ 0,41 mol < Ny 0, =0,43mol
Vay, HzSQ4 du. ) _ 025 d
Goi x, y 1an Iuot 1a s6 mol ciia Mg va Zn trong 9,86 gam hon hop ’

Mg + H.SO4 —— MgSO4 + H» (1)

Zn + H2SO4 —— ZnSO4 + Ha (2)

Dung dich sau phan (mg gdm: MgSOu, ZnSOs va H>SO4 du
- Tac dung véi dung dich Ba(OH)»
Ta thiy: Naaony, = 0,48 mol > Ng, =0,43mol = Ba(OH), du

n 0,48 — 0,43 = 0,05 mol. Vdy Zn(OH); tan mét phan | 025 d

Ba(OH), (W) —
hodc tan hét.

H>SO4 + Ba(OH). —— BaSO4 + 2H,0 3)
MgSO4 + Ba(OH), —— BaSO4+ Mg(OH). (4)
ZnSO4 + Ba(OH), —— BaSO4 + Zn(OH): %)
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Mg(OH), —— MgO + H,0
Zn(OH), —— ZnO + H,0
- TH1: Zn(OH): tan mot phan (y > 0,05)

24x+65y=9,86
Ta c6 h¢ phuong trinh: { Y

. ~0,38 .
Giai hé ta duoc: * (logi)
3 ~0,01<0,05
- TH2: Zn(OH), hoa tan hoan toan (y < 0,05)
Ta c6 hé PT:
40x+233.0,43=112,29

mza = 2,6 gam; mmg = 7,26 gam.

24x+65y =9,86 X=
=
y=0,04<0,05

Zn(OH), + Ba(OH), ——> BaZnO + 2H:0  (6)

(7
(8)

40x +81(y—0,05) +233.0,43 =112,29

0,3025

0,25d

0,25d

Cau 8. (1,5 diém)

Dbt chay 0,92 gam hdn hop X gdm C>Ha, Ha, C3Hs, CO, CsHs bang O» vira du, rdi
cho toan bd san pham chay vao binh dung 2 lit dung dich Ca(OH), 0,02M thiy xuét hién m;
gam két tia. Loc bo két tua, thu duoc dung dich Y ¢6 khéi luong ting 0,82 gam so v0i dung
dich Ca(OH), ban dau. Thém tur tir dung dich Ba(OH). vao dung dich Y dén khi phan ung
xay ra hoan toan, thiy c6 my gam két tia. Biét m; + mz = 6,955 gam. Tinh thanh phan %

theo khdi lwong ctia CO va Ha ¢6 trong hén hop X.

Goi CnHan 12 CTTQ cua 3 chdt CyHa, C3He, C4Hs;
Neyom), = 0,04 mol;
2CO + 0, —% 2C0, (1)
2H: + 0; —~ 2H:0 )

CoHan + 37“02 O +nH0  (3)

(Néu viét 3 phirong trinh anken + O3 chi dwoc 0,125 diém)
San pham chay thu duge gom CO, va H>0. Khi hap thu vao dung
dich Ca(OH), thu dugc dupg dich Y, thém’tl‘r tor dung dich
Ba(OH): vao dung dich Y tiép tuc thu duogc két tua, suy ra CO>
phéan g vé1 Ca(OH)2 theo phuong trinh
CO; + Ca(OH); —— CaCO3; +H.O0  (4)
2CO2 + Ca(OH), —— Ca(HCO:3): (5)
Dung dich Y gém: Ca(HCO3)..
Ba(OH); + Ca(HCO3), —— BaCO3 + CaCOs + 2H20 (6)
mi = Mgy, @) M2 = Meyeq, Ok Mp,co, (6)
mp + M2 = Me,eo, @6 T Mp,o, 6) = 6,955 gam (¥)
Béo toan nguyén t0 Ca: > Neyo, = 2 Neyor, s = 0,04 mol
6,955-0,04x100

197
= N, = 0,015 mol; n, (4= 0,025 mol

=0,015 mol

Tu (%), ta co: ny,co, =

= Deyco,6)
Bao toan nguyén t6 C:

choz = ch?,co; + Ny, = 0,04 + 0,015 = 0,055 mol
Khéi lrgng dung dich Y ting 0,82 gam so voi dung dich Ca(OH),
ban dau:

6PT x
0,125 =
0,75d

0,25d
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0,9 _
= =0.05mol | g

Bao toan khéi lwgng: m, =2,4 gam = n, = 0,075 mol

Mg My - Megeo, @) = 0,82 gam — Ny o~

Bao toan nguyén t6 O:
nosco = nco = 0,055.2 + 0,05.1 —0,075.2 = 0,01 mol
Theo PTHH (3) thi: n, ,= n,,
Vay su chénh I¢ch n, ,va n., do PTHH (1) va (2).
Theo PTHH (1) va (2):
Neo- Ny = Neo = Ny o= 0,055 —0,05 = 0,005 mol
= ny, = 0,01 -0,005 = 0,005 mol

%mco = 0,01x28 x100~30,43% ; %mHz =Mx100% ~1,09% |0,25ad
Lwuy: : o o
1. Viét phuong trinh hoa hoc sai can bang hodc thiéu diéu kién thi trir 2 s6 di€m cua
phuong trinh.

2. Dang toan nhan biét, tach chat, tinh ché hoc sinh c6 thé trinh bay ¢ dang so dd nhung
phai thé hién rd cach tién hanh, hién tugng, trang thai...

3. Giai toan bang phuong phap khac hop 1y, 1ap luan chit ché dan dén két qua dung van
tinh theo bicu diém.

4. Néu tinh toan nham 14n dan dén két qua sai trir ¥4 s6 diém danh cho ndi dung d6. Néu
ding két qua sai dé giai tiép thi khong cham diém cac phan tiép theo.
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