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Céu 1. (1,0 diém)
(W) 1a mét trong sb cac hop chat tao nén ngudn gbc cua su séng va cé tinh chit dic biét. Phan tich thanh
phan phan tir (W) thu duoc két qua:
— Phan tir gdm 3 nguyén tir cia 2 nguyén té hoa hoc.
— T6ng sé hat mang dién tich duong trong phan tir (W) bang 10 hat.
Xac dinh cong thirc phan tir hop chét (W).
Huéng dan
Goi P la s hat proton trung binh.

13=§z3,33:1>nh6 <3,33<Py,

P,.=1H)
= | P;; =2 (He) = Loai vi He la khi hiém
P.o =3 (Li)

Trwong hop 1:
bat cong thuc cua W la XnHm.
[(n=1
m=2 = W: H,0 = Thoa man
n+m=3 Py =8 (0)
=

nPy +m=10 n=2

m=1 = Loai
Py =4,5

Trwong hep 2:
bat cong thuc cia W la LixYy

y=2 = Loai

X+y:3 PY =35
=
3x+yPy =10 x=2

y=1 = W : Li,Be = Vo Ii vi Li va Be déu la kim loai

P, =4 (Be)

Nhu vay, céng thirc phan te W la H20.

Céu 2. (1,0 diém)
a) Néu hién tuong va giai thich bang phuong trinh phan &ng khi thuc hién cac thi nghiém sau:
TN1: Nho tir tir ¢én du dung dich HCI vao dung dich Na,COs.
TN2: Cho thanh kim loai Mg vao dung dich NaHSOa..

b) Nhan biét cac binh mat nhan chira cac chat riéng biét sau: CoHa, C2Hs, N2, SO..
Huéng dan

a)
TNL:

— Thtr ty cac phuong trinh hoa hoc:
Na,CO, + HCl — NaHCO; + NaCl

NaHCO, + HCl — NaCl + CO, T + H,0
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— Hién twong: Ban dau chua c6 khi thoat ra, mét ldc sau méi ¢ khi khéng mau thoét ra.

TN2:

— Phuong trinh hoa hoc:

Mg + 2NaHSO, — MgSO, + Na,SO, + H, T
— Hién tuong:

Thanh Mg tan dan, c6 bot khi khdng mau thoéat ra trén bé mat thanh Mg.

b)
Suc cac khi vao dung dich nudc voi trong du:
— Khi lam duc nudc voi trong la SO3:
SO, + Ca(OH), — CaSO,; ¥ + H,0
N
trang
— Cac khi con lai khéng c6 hién tuong gi: CoHa, CoHg va Noa.
Suc cac khi Cz2H4, C2Hs va N2 vao dung dich brom:
— Khi lam nhat mau dung dich brom la CyHa:
H,C=CH, + Br, —» H,C—CH,
e e
— Cac khi con lai khong hién tugng gi: CoHe va No.
D6t cac khi CoHs va N2 bang oxi:
— Khi chay duoc la CaHe:

2C,H, + 70, — 4CO, + 6H,0
— Khi khong chay duoc la N2.

Céu 3. (1,0 diém)

a) Tur kim loai dong, nudc, mudi an (NaCl) va céc thiét bi co du, viét cac phuwong trinh héa hoc diéu ché
CU(OH)z.

b) Trong phong thi nghiém, khi clo duoc diéu ché bang cach dun nhe dung dich HCI dam dic véi MnO,. Khi
sinh ra duoc suc lan lugt qua binh 1 dung dung dich NaCl bdo hoa va binh 2 dung H2SO4 dic roi méi thu vao binh
chtra khi duoc day bang nat ¢ bong tam xut.

Néu vai trd dung dich NaCl bdo hoa, H,SO; dic, bong tim xdt va giai thich cach thu khi clo trong phong thi
nghiém. Viét phuong trinh hoa hoc cua phan tng xay ra trong thi nghiém trén.

Huéng dan
a)
2NaCl + 2H,0 — X0, HNaOH + H, T+ Cl, T

c6 mang ngan

0
H, + Cl, —— 2HCI

dién phan
—_—
2H,0 — Rt 2H, T+0,7T

2Cu + 0, — 2Cu0
CuO + HCI (dd) — CuCl,(dd) + H,0O(l)
CuCl, + 2NaOH — Cu(OH), ¥ + 2NaCl
2 -
Phuong trinh hoa hoc diéu ché khi Cla:
MnO, + 4HCl(dic) —"— MnCl, + Cl, T + 2H,0
Khi thu duoc sau phan ang gém: Clz, HCI, hoi H20.
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Pé thu dugc Clp khong 1an tap chat, nguoi ta dan hdn hop Clz, HCI va hoi nudc lan luot qua dung dich NaCl béo
hoa va H2SO4 dac:
— Dung dich NaCl béo hoa c6 tac dung gitr khi HCI va lam giam d6 tan cua Cl..
— H2S04 dac ¢6 tac dung git hoi nudc.
Khi Cl, do¢ nén miéng binh chira phai duge day bang ndt c6 bdng tam xut dé han ché Cl, thoat ra ngoai:
Cl, + 2NaOH — Na(l + NaClO + H,O
Cau 4. (1,0 diém)
Xac dinh cong thuc phan tir cac chat (C), (H), (U), (Y), (E), (N), (T), (P) trong so dd sau va hoan thanh cac
phuong trinh héa hoc. Biét chat (U) diéu kién thuong ¢ thé khi.
.0
(1) (©) +(H) —— ()
@ (U M+ P)
.0
(3) (T) + (H) —=— (P)
@) (P) + (Y) —=— (E)+ (N)
~GM+MN) — (B)
Hwong dan
(C) va (T) déu tac dung véi (H) xuc tac Ni, dun néng = H c6 thé 1a Ha.
(U) —Saekinh Ty + (P) =>S4 nguyén tir cacbon cta T va P phai bing nhau.
(U) 1a chat khi ¢ diéu kién thuong.
Két hop cac diéu trén = (U) 1a C4Hio.
Céc chét thoa man: C (C4H8), H (Hz), U (C4H10), T (C2H4), P (C2H6), Y (C|2), E (C2H5C|), N (HC|).
Céc phuong trinh hoa hoc:
.0
(1) C,Hg + H, —-" 5 C,H,,
—
C H U
(2) C,H,, —=mh 5 ¢ H, + C,H,
U T P

.0
(3) C,H, + H, —='" C,H,

T H P
(4) C,H, + Cl, —X 5 C,H,Cl + HCl
P Y E N
(5) C,H, + HCl - C,H.Cl
T N E

Céu 5. (1,0 diém)

a) Dé xac dinh cong thirc mot oxit sat (FexOy) tién hanh hai thi nghiém sau:

TN1: Hoa tan hoan toan oxit sat bang H2SO; dic, néng thu dugc 2,24 it SO (¢ dktc).

TN2: Ciing luong oxit sat trén tac dung vira da véi 400 mL dung dich H2SO4 2M.

Xéc dinh cdng thic cua oxit sat.

b) Tron 10,8 gam bot nhdm vai 41,76 gam bt oxit st trén roi tién hanh phan eng nhiét nhdm. Gia sir chi xay
ra phan ang khir FexOy thanh Fe. Hoa tan hoan toan hdn hop chat rin sau phan ung bang dung dich H,SO4 du, thu
duoc 10,752 lit Hy (dktc). Tinh hiéu suat caa phan ¢ng nhiét nhom.

Hudéng dan

a)

Dit s6 mol FexOy : a mol
TNI1:
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2,24
Ngy, = 2.4 =0,1 mol

b

Phuong trinh héa hoc:

0
2Fe, O, + (6x —2y)H,S0,(dac)——> xFe,(SO,); + (3x —2y)SO, + (6x —2y)H,0

N (x-2Zy)a mol
2
Ngo, =w =0,1=3xa—-2ya=0,2 (I)
TN2:
Ny 50, =0,8.2=0,8 mol
Phuong trinh héa hoc:
2y

x I
Fex Oy + yH,S0, — xFe(SO,),,, + yH,0

a—> ay mol
Ny 50, =ay =0.8 (1)
The ay = 0,8 vao (I) sax = 0.6

a 0,6

3X_3 LR 0, I Fey0,
ay 0,8 4 'y 4 Y

b)

41,76

10,8 =0,4 mol
7

=0,18 mol

Ny =

10,752
22,4
Phan ung nhiét nhém:

Ny, =0,48 mol

8Al + 3Fe,0, — 4A1,0, + 9Fe
pu:8b— 3b 2b 9b mol
:,Rén sau phan tng gdm: Al,O3 (2b mol); Fe (9b mol); Al du (0,4 — 8b) mol; FesO4 du (0,18 — 3b) mol.
Ran sau phan ung tac dung vai H2SO4 loang, dur:
ALO, + 3H,S0, » AL(SO,); + 3H,0
Fe +  H,50, — FeSO, + H, T
9 — 9b mol
Fe,0, + 4H,80, — Fe,(SO,); + FeSO, + 4H,0
2Al + 3H,80, — Al,S0,); + 3H,T
3.(0,4—-8b)
2

(0,4—-8b) > mol

N 3.(0,4-8b)

= 9b =0,48 = b =0,04 mol
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n
% = 0;34 005> —F0s _ 018 _ 5 6 . Hieu sudt tinh theo Al
n .
H=_taten 600, - 3004 1600 _ g0,
N A1 (ban dau) >

Ciu 6. (1,0 diém)

H&n hop khi A (¢ diéu kién thuong) gom hai hidrocacbon mach ha, trong phan tir ngoai céac lién két don chi
chira mot lién két d6i. Dbt chay 3 thé tich khi A can 11,25 thé tich khi oxi & cung mét diéu kién. Xac dinh cong
thirc phan tir caa cac chat trong A, biét rang thé tich hidrocacbon c6 s6 nguyén tir cacbon it hon chiém trén 50%
thé tich cia hdn hop A.

a) Tinh phan tram khdi lwong cua cac chat trong hdn hop A.

b) Tron 6,72 lit hdn hop A véi 4,48 lit Ha, dun néng c6 Ni lam xic tac, sau mot thoi gian thu dugc 8,96 lit
hén hop khi B. Cho B qua binh dung dung dich brom du thy khéi lugng binh ting m gam. Biét cac thé tich khi
do & diéu kién tiéu chuan, hiéu suat phan tng hidro héa cta cac hidrocacbon nhur nhau. Tinh m.

Huéng dan
a)
Hidrocacbon mach hé, c6 1 lién két d6i C=C c6 dang CnHzn (anken).
bt cong thuc trung binh cua A la C-H,-
Phuong trinh phan ung:
C-H- + 3—no2 — nCO, + nH,0

3> —.3 lit

=V, =3—“.3:>11,25=3—n.3:>ﬁ=2,5=(_:
ECE) 2

Anken t6i thiéu 2C néntaco: C ., >2 (¥)

Dai lugng trung binh la dai lwong trung gian nén ta co:
Copo <C<Cpy = Cppg <2.95<Cpq, (*5)

Két hop (*) va (**) ta duoc : C . =2

Ap dung so d6 dudng chéo dbi vai dai luong trung binh 1a sé nguyén tir C ta co:
ne, C-C,  2,5-2 0,5

%N, 0,5
%Ve, >50% = %V, <50% = ——" <1 —""———<1=Cy, -2,5>0,5
2 16n %VC2 Cl(’m_ ,

= Cigp >3
Hidrocacbon & thé khi = C,,, <4

= Hidrocacbon 16n: C4Hs.

n
Cy _ 0.5 =l:>ChQn:{

e, b =1 mol

ney, 4-25 3

Phan tram khoi lugng c4c chét trong A:

Ney, = 3 mol
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28.
Jome . = L.IOO% =60%
274 28.3+56.1

%me ;. =100%—60% = 40%
4Hg
b)

6,72 _
Nc,n, +nC4Hg - 22.4 — {nCsz; = 0,225 mol

N —3n ne, g, = 0,075 mol
C2H4 ‘ C4H8

4,48

Ny, = 24 =0,2 mol
ng = 8,96 =0,4 mol
22,4
Goi X, y lan luot 1a s6 mol C2Ha, C4Hs tham gia phan tng.
Hiéu sudt phan tng ciia 2 hidrocacbon véi Hy nhu nhau =~ X _ y )
0,225 0,075

Céc phuong trinh héa hoc:
.0

X—> X X mol

.0
y—> Yy y mol
B gém: C2Hg (x mol); CaH1o (y mol); CaH4 du (0,225 — x) mol; C4Hs dur (0,075 —y) mol; Hz du (0,2 — x — y) mol.
Ne,n, T0cuH,, T 0eH, (dw T e Hg (dw) T 01, (dw = DB
= x+y+(0,225-x)+(0,075-y)+(0,2—-x-y)=0,4 = x+y =0,1 (II)
Tohop M) oy — 0,075 mol y =0,025 mol

Cho B qua dung dich Brz du thi chi 6 C2Hg va C4Hs bi hap thu:
Khdi luong dung dich Br; ting chinh 1a khéi lugng C2Hs du, C4Hg du:

M =Me 4, (g M H, (@ = 28.0.075+56.0,025=3,5 gam
Céu 7. (1,0 diém)

Dung dich T duoc tao thanh khi tron 500 mL dung dich HCl aM véi 100 mL dung dich NaOH 2M. Biét
dung dich T phan &ng vira dua vai 0,51 gam Al,Os.

a) Xac dinh gia tri cua a.

b) Hoa tan hét 3,944 gam hdn hop gom FesO4 va FeCO3 can vira du 200 mL dung dich HCl aM. Xéc dinh
khéi lwong ting chat trong hdn hop.
Huoéng din
a)
Dung dich HCI tac dung véi dung dich NaOH:

HCl + NaOH — NaCl + H,O (1)
Dung dich T hoa tan dugc Al03 nén dung dich T ¢6 HCI du hodac NaOH du.
Trwong hep 1: HCI du

AL O; + 6HCl — 2AICl, + 3H,0 (2)
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0,51
M)—)nHCI =Nygon +6N4,0, = 0,524=0,1.2+6.

—=a=0,46 M
Trwong hop 2: NaOH du
Al,O5 + 2NaOH — 2NaAlO, + H,0 (3)

€0 2 1
Theo 1), 3) Nyeon = Nyc + 20,0, = 0,1.2=0,5a+2. ?()52

=a=0,38M
b)
Céc phuong trinh héa hoc:
Fe,0, + 8HCI — 2FeCl; + FeCl, + 4H,0 (4)
FeCO, + 2HCI — FeCl, + CO, T + H,0 (5)
{232.11Fe3o4 +116.g,c0, =3,944 {232.111:6304 +116.0g,c0, =3,944
=

8.HF6304 + 2.nFeco3 = IlHCl 8.nFe304 + 2.nFeco3 = O, 2.3

Trwong hep 1: a=0,46M.
{232.11%304 +116.0g,c0, =3,944 {nFe3O4 =0,006 mol
=

8'nFC3O4 +2'“F¢:CO3 = 0’20,46 nFeCO3 :0,022 mO]

My, =232.0,006 =1,392 gam
304
Mo, =116.0,022=2,552 gam

Trwong hep 2: a=0,38M.
{232.11&304 +116.0 o, =3,944 {nmm =0,002 mol
| Fe

8.nFe304 + Z.HFCCO3 = 0, 2,0’ 38 nFeCO3 = 0’03 mol

Mo, = 232.0,002 = 0,464 gam
Mgeco, = 116.0,03 = 3,48 gam

Céu 8. (1,0 diém)
Hop chét hitu co (L) (mach hg, c6 phan tir khdi nho hon 100) dugc tim thay khi 1én men mot sb thuc pham.
Dé xac dinh cong thiic hop chat (L), nguoi ta Iam céc thi nghiém sau:
TN1: Bt chay hét a mol (L) can 3a mol Oy, san pham gém CO2 va H,0 c6 sé6 mol bang nhau.
TN2: L4y 0,1 mol (L) tac dung véi Na du, thu dwoc 2,24 it Hy ¢ diéu kién tiéu chuan.
TN3: Lay 0,1 mol (L) tac dung véi Na,COjz du, thu duoc 1,12 lit khi CO2 (dktc).
Xéc dinh cong thac cau tao caa chat (L) (biét nhém —OH gén véi cachon thir 2) va viét phuong trinh hoa
hoc cuia cac phan ing xay ra trong céc thi nghiém trén.
Hudéng dan
TNI1:
Nco, =Ny,o = L1 CH,0,
So d6 phan &ng:
C.H, 0, + 0, —CO, + H,0
X 2x

a mol 3a mol
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BTNT C
—— N, =XN¢ g, o, = Nep, =Xa mol

BTNT O

————ZNg y, o, T 2Ng, =20, +Ny o = za+2.3a=2.xa+xa
=z=03x-6)

TN3:
1,12

nC02 = m = 0,05 mol

2

L tac dung dugc voi Na,CO3z =L ¢6 nhdm —COOH = bat cong thac cua L : R(COOH),
2R(COOH), + nNa,CO, — 2R(COONa), + nCO, T + nH,0

01— 0,In mol
2
0,1n

nCO2 2720’0531121
TN2:
ny =22 01 mol

2 22,4

L tic dung véi Na =L c6 nhém —~OH, -COOH = bjt cong thirc cia L : HOOCR’(OH)m

HOOCR (OH),, + (m-+DNa - NaOOCR'(ONa),, + D, 1

0.1— (m+1) 0,1 mol
_(m+1)

Ny, > .0,1=0,l=m=1=L : HOOCR'OH

R’ cothéchtaO =z>3=3x—6>3=>x>3
M; =14x+162=14x+16.(3x —6) =62x —96 <100 = x < 3,16

3<x<3,16—2N 4y -3
=z=33-6=3
Cong thic phan tir cia L: C3HsOs.
Cong thuc ciu tao cua L:

HaC CH——COOH

OH
Céc phuong trinh héa hoc:

0
C;H,0; + 30, ——> 3CO, + 3H,0
CH,CH(OH)COOH + 2Na — CH,CH(ONa)COONa + H, T
2CH,CH(OH)COOH + Na,CO; — 2CH,;CH(OH)COONa + CO, T + H,0
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Céu 9. (1,0 diém)
Pé xac dinh ham lwong nhém trong ~ S6 mol ket tia
mot loai quing boxit chira Al,O3, Fe,0s, A
SiO, va tap chat tro, nguoi ta cho 12,00
gam quang trén vao dung dich HCI du thu
duoc dung dich X va két tua Y. Cho tir tir
dung dich NaOH 0,5M dén du vao dung
dich X. Do thi bén thé hién mbi quan hé
giita lwong két tia thu dugc theo s mol
NaOH da dung. ‘ ’ 0 0.21 0.76
Dua vao do thi, tinh phan tram khoi
lugng nhém cé trong loai quang trén.
Huéng dan
Quang boxit tac dung véi dung dich HCI du:
Al,0; + 6HCI — 2AICI; + 3H,0 (1)

Fe,0, + 6HCl — 2FeCl, + 3H,0 (2)

Dung dich X: AICl3, FeCls, HCI du. Két tua Y: SiO,, tap chat.
Nho tir tir dung dich NaOH dén du vao dung dich X:
HCl + NaOH — NaCl + H,0 (3)

FeCl, + 3NaOH — Fe(OH);{ + 3NaCl (4)
AICl; + 3NaOH — AI(OH); { + 3NaCl (5)
Al(OH); + NaOH — NaAlO, + 2H,0  (6)

Xét tai 0,21 mol NaOH:
Chi xay ra phan ng trung hoa (phan tng (3)).

0,05

S6 mol NaOH

Theo (3)
———— >Ny (x) = Nnaon = Npar x) = 0,21 mol
Xét tai 0,05 mol két tua, 0,76 mol NaOH:
Khi mol NaOH Ién hon 0,76 mol thi lugng két tia van khong doi nén tai 0,76 mol két taa chi c6 Fe(OH)s
max va Al(OH)3 tan hét = Xay ra ca (3), (4), (5), (6).
NEect, (X) = NFe(0H); max = Drect (x) = 0,05 mol

Tai 0,76 mol NaOH thi AI(OH)3 tan vira hét, khi d6 cac phan ung (3), (4), (5), (6) xay ra vira du:
Theo (3), (4), (5), (6)

> NNaoH = NHE (x) T3 DRect; (x) T4 M alc,
=0,76=0,2143.0,05+4.n4,0,, = Ny, =0.1 mol

27.0,1
%o 5y (quane) = AL 1009% = 212

quang

.100% =22,5%

Céu 10. (1,0 diém)

Co thé ngudi can cac chit nhu tinh bot, chat béo, chat dam va khoang chit dé cung cip ning luong cho cac
hoat dong séng. Dudi tac dung cua enzim tiéu hoa, tinh bot bi thiiy phan sinh ra duong glucozo. Glucozo trong té
bao bi oxy hoa hoan toan sinh ra khi cacbonic, nudc va nang lugng (1 gam glucozo sinh ra khoang 4,5 kcal).

a) Viét phuong trinh hoa hoc cua cac phan ng xay ra trong qué trinh trén.

b) Trung binh mot ngudi an hét khoang 200 gam gao (chira 60% tinh bot) trong mot ngay. Tinh nang lugng
sinh ra tir phan mg oxy hoa glucozo (dugc thay phan tir luong gao trén). Biét hiéu suat chuyén héa tinh bot thanh
glucozo khoang 80%.

Huéng dan
a)
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Phan tng thuy phén tinh bot thanh glucozo:

—_— ———

tinh bot glucozo

Phan trng oxy hoéa glucozo:

C¢H,,04 + 60, — 6CO, + 6H,0 (2)
b)
mc H,,05), = 200.60% =120 gam

120

.n}.80%

.nj .80% | gam
62n

Nang luong sinh ra tir phan (mg oxy hoa glucozo 1a:

180. 120 .n |.80% |.4,5=480 kcal
162n

10



