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PE THI OLYMPIC
Mon: Héa hoc 11
Thaoi gian lam bai: 90 phut
(Pé thi gom 2 trang)
Cau 1. (5,0 diém)

1. Chi dung mét dung dich 1am thudc thir, hiy 1ap so dd dé nhan biét 4 dung dich riéng biét chura céc
chit sau: KsPO,, KCI, KNO3, K,S (khong cin ghi phan tng).

2. Co cac dung dich cung néng do chua cac chét sau: Al(SO4)3, HNO3, KNO3, Na,CO3. Hay cho
biét dung dich c6 pH nho nhit va giai thich?

3.a) Viét cac phuong trinh phan tng diéu ché truc tiép cac chat: N,, HNOs, HsPO, trong phong thi
nghiém va phan ure trong cong nghiép.

b) Hoan thanh cac phuong trinh phan g sau:

K2SO3 + KMnO4 + KHSO,4 —

KMnO, + FeCl, + H,SO; — Dung dich chi chira mudi sunfat
Cau 2. (6,0 diém)

1. Tir quang photphorit, c6 thé diéu ché dugc axit photphoric theo so d6 sau:

Quang photphorit - P — P;05 — H3PO,.

Viét cic phuong trinh phan tng xay ra va tinh khéi lugng quing photphorit chita 73% Caz(POs); can dé
diéu ché 1 tin dung dich HsPO, 50%. Gia str hiéu suat ciia mdi giai doan déu dat 90%.

2. Cho hdon hop A gdm FeS va FeCOs tac dung voi dung dich HNO; dic nong du, phan Gng hoan
toan, thu dugc dung dich A; chi chira Fe(NOs)3, H,SO4 va HNO3 du; hén hop B gém 2khilaXvayY coti
khéi so voi Hy bang 22.8.

Viét cac phuong trinh phan mg va tinh phan trim theo khdi lwong mdi mubi trong A.

3. Khi cho cung mét lugng kim loai M vao dung dich HNO3 dac nong du va dung dich H,SO,4 lodng
du, phan tmg hoan toan thi thé tich khi NO, (san pham khir duy nhét) thu dwoc gap 3 1an thé tich khi Hy &
cung diéu kién nhiét do va ap suat. Khoi luong mudi sunfat thu duoc béng 62,81% khéi luong mudi nitrat
tao thanh. Xac dinh kim loai M.

4. Photgen 13 mot chat khi doc duoc diéu ché theo phan tng: CO(K) + Clay(k) - COCIy(k)

S6 liéu thuc nghiém tai 20°C vé dong hoc phan tng nay nhu sau:

Thi nghiém | [CO]ban dau (mol/lit) | [Cl;]ban dau (mol/lit) | Toc d ban dau (mol/lit.s)
1 1,00 0,10 1,29.10%°
2 0,10 0,10 1,33.10°%
3 0,10 1,00 1,30.10%
4 0,10 0,01 1,32.10°"




Gia sw Tai Nang Viét https://giasudaykem.com.vn

a) Hay viét biéu thirc tbc dd phan tng.

b) Néu [CO] ban dau 1a 1,00 mol/lit va [Cl,] ban du 0,10 mol/lit, thi sau thoi gian bao lau [Cl,] con
lai 0,08 mol/lit.

Cau 3. (5,0 diém)

1. Cho hdn hop gébm CaCOs, FesO4 va Al chia 1am 2 phan. Phan 1 tac dung véi dung dich HNO;
lodng du, tao san pham khir 1a NO duy nhat. Phan 2 tac dung dung dich NaOH du thu dugc chat rin. Chia
d6i chét ran, rdi cho tac dung lan lugt voi dung dich H,SO, lodng dur va CO du, nung ndng. Viét cac phuong
trinh phan Gmg x4y ra, biét cac phan Gmg xay ra hoan toan.

2. Néu hién tuong va viét phuong trinh phan tmg xay ra trong cac truong hop sau:

a) Cho dong kim loai vao dung dich hdn hop NH4NO; va H,SO4 lodng.

b) Suc khi NHj tir tir dén du vao dung dich ZnCl.

¢) Cho dung dich KHSO,4 dén du vao dung dich Ba(HCO3),.

3. Hon hop goém 1,92 gam Mg va 4,48 gam Fe phan tng vira hét vi hon hop khi X gdm clo va oxi thu
dugc hdn hop Y chi gdm céc oxit va mudi clorua. Hoa tan Y can ding mot luong vira di 1a 120 ml dung dich
HCI 2M, thu dugc dung dich Z. Cho AgNO; du vao dung dich Z, phan g hoan toan, thu dugc 56,69 gam két
tia. Tinh phan trim theo thé tich ciia khi clo trong hdn hop X.

Cau 4. (4,0 diém)
1. D6t chay hoan toan m gam chat hitu co A can dung vira dii 15,4 it khong khi & dktc thu

dugc hdn hop B gdm CO2, H;0 va N,. Dan hdn hop B viao binh dung Ca(OH), du thu duge 10 gam két tia,
khdi lugng binh nude voi ting 7,55 gam va thoat ra 12,88 lit khi & dktc. Trong khong khi N chiém 80% va
PTK cua chit hitu co nho hon 150u. Xac dinh CTPT cia A.
2. b6t chay hoan toan hidrocacbon R, thu dugc ti 18 s6 mol H,0 va CO, tuong tng bang 1,125.
a) Xac dinh cong thirc phan tir cia R.
b) Ry 1a dong phéan cua R, khi tic dung voi Cly, diéu kién thich hop, ti 18 mol 1:1 thi thu duge mot
dan xuat mono clo duy nhat (R,). Goi tén Ry, Ry va viét phuong trinh phan (mg xay ra.

Cho: H=1, O=16, Na=23, Mg=24, P=31, CI=35,5; K=39, Ca=40, Fe=56, Ag=108, 1=127.

ChU y: Thi sinh khong duoc dung bang HTTH va tinh tan.
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Trwong THPT Pa Phiic HUONG DAN CHAM OLYMPIC
Nam hoc: 2016-2017 Mon: Héa hoc 11
--------- & eg----------
Cau |Y N¢i dung Pi¢m
Cau1l 5 diém
1 | Trich MT rdi nhan biét theo so do:
k&t tda ring
KNO, ———— KC
K PO, |ddAgNO; - K;POy 15
KCl K,S
K.S khidng h nrdpg KNO;
2 | * Al,(SOs)s — 2AIP* +350,*
AP+ HOH —AI(OH)," + H* (1)
Dung dich c6 pH<7 = m6i truong axit
* HNO; — H* + NO3
Dung dich c¢6 [H+]>[H+] (1) = pH nho hon (1) = pH nho nhat 15

* KNO; — K" + NOy’

Dung dich c6 pH =7 = modi trudong trung tinh
* Na,CO; — 2Na" + CO5”

CO3” + HOH — HCOs3 + OH'

Dung dich c6 pH>7 = mbi trudng bazo

3 |a) Diéu ché truc tiép Ny, HNO3, H3PO4 trong phong thi nghiém, phan ure.
NH.Cl + NaNO, —2 N, + NaCl + 2H,0

P +5HNO; (déc) 2, HsPO,4 + 5NO; + H,0

NaNOs (rén) + H,SO; (dic) —°s HNO; + NaHSO, 2,0

COZ + 2NH3 180—2000C,200atm N (NHZ)ZCO + HZO
b) 5K,S03 + 2KMnO,4 + 6KHSO, — 9K,SO4 + 2MnSQO4 + 3H,0
10FeCl,+6KMnO4+24H,S0,4 — 5Fe;(S0,)3+3K,S0,+6MnSO4+10Cl,+24H,0

Cau 2
1] ca,(PO,), +5C +35i0, —2%€ ,3CaSi0, + 2P +5CO
4P +50,——2P,0;
P,O; +3H,0——2H.PO,
So do: 15
Cag(PO,), —>2H4PO,
2,55kmol <« 5,1kmol
L o 100 100 100 100
Vay: khoi luong quang la: 2,55.310.—.—.——.—— = 1485 kg
_ 90 90 90. 73
2 | Hon hop 2 khi nay 1a NO, va CO,
FeS + 12HNO; — Fe(N03)3 + H,SO,+ 9NO, + 5H,0
a (mol) — %9a 1,5
FeCO3 + 4HNO; — FE(N03)3 + NO; + CO, + 2 H,O
b (mol) - b b
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Cau

Noi dung

Pieém

Taco: (46-9a+ 44-b + 46-b):(9a+b+b)=45,6 = 3a=b

Vay: %(m)Fes=—88190 o050 1896 va 96(m)FeC0;=79,82%
88+3.116

Goi n, m 1a hoa tri cia R khi tac dung HNO3 va H,SO4 lodng ( 1< m< n< 3)
Chon nR=1 mol
2R + mH,SO, —>R2(SO4)m + mHz1
1 — 0,5 0,5m
R + 2nHNO;3 —>R(N03)n + nNO; + nH,0
1 1 n
Taco: n=3.0,bm = n=1,5m = m=2, n=3 1a phu hop,
Taco: (R+96)=(R +186).0,6281 = R=56 = R la Fe.

1,5

a) Biéu thuc toc d6 phan tng v=k[COJ*[Cl,])
viiv2 = (1%.0,1%):(0,1%.0,1%)=10 = x=1
v3iv4 = (0,1%.1%):(0,1%. 0,01y)=100 = y=1

Vay biéu thuc téc d6 phan tmg v=k[CO][CI,]

b) Do phan g bac 2 nén ta co: k= ! In b(a - x)
ta-b) a(b-x)
Tur: v=k[COT[CL,])’ = k=v:([COJ[CL]")

k:=1,29.10%: (1x0,1) =1,29.10%® k,=1,33.10"*": (0,1x0,1) =1,33.10°*®
ks=1,30.10%: (1x0,1) =1,30.10 % k,=1,32.10*": (0,1x0,01) =1,32.10%

Suy ra: [k=1,31.10*° L.mol's]
1,31.10% t:i |nw
09 1(01-0,02)

—1=0,172.10%s

1,5

Cau 3

Céc phuong trinh phan ng:

CaCO3 + 2HNO; — Ca(N03)2 + CO, + H,O
3Fe304 + 28HNO3; — 9Fe(NO3); + NO + 14H,0
Al + 4AHNO3; — AI(NO3); + NO + 2H,0

Al + HOH + NaOH — NaAlO; + 3/2H,

CaCO3 + H,SO4 — CaS0,4 + CO; + H,0

FesO4 + 4H,S0O, — FeSO,4 + FEz(SO4)3 + 4H,0

CaCO; —25 Ca0 + CO,Fes0, + 4CO —25 3Fe +4CO,

1,75

a) Cu tan, dd xuat hién mau xanh va khi khéng mau hoa nau trong khong khi
acu®t +8H* +2NO5 —>3Cu+2NO T +4H,0  2NO+0, —2NO,

b) C6 két tia tring roi két tia tan

2NH, +2H,0+ ZnCl, — Zn(OH), ¥ +2NH,CI

Zn(OH)2 + 4NH3 — [Zn(NH3)4](OH),

c) Co ket tua trang va c6 khi khong mau thoat ra

2KHSO,, +Ba(HCO,4),, — BasO,, \? +2C0, T +K,S0, +2H,0

4

1,25

Qua trinh cho nhén e:
Mz — Mg + Ze Cly + 28— 2C1°

0,08 — 0,08 — 0,14
Fe — Fei* + 2e
X —xX —» 2%
Fe - F&& + 3e

(0,08 - %) —= (0,08 -x) —=3(0,08 - %)

a — Z2a —Za
0; + de —20°
h = 4b — 2b

2,0
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Cau |Y Néi dung Diém

= [2a + 4b + x =04 (1) ?
Cac oxmt tde dung win amt HCL sinh ra mudl v nwde theo sodd:
20 + 4H' — ZH0
Zh — 4b
=ngem =4b =0,24 =h = 0,06 mol
(1)=Fa + & =0,18] (2)
Dung dich Z chita rudi MgCly, FeCly va FeCls vt Encl =(2a+ 0,24 maol
Fett + A s Fe'* + ﬂgi
s — E
Agt + ClT —  ascl
(Za+0,24) — (2a+ 0,24)
= e =|108% + 143,5(2a + 0,24) = 56,69
Hay:

108 + 287a =22,25 (3)
C1a hé ()03 a= 0,07 mol, z=0,02 mol
Fhin trim thé tich oia Cly trong X 14

0,07.100%
YWy = — ? =53,85%
0,07 + 0,06

Cau 4

1. | nK?=0,6875 mol — nO,=0,1375 mol; nN, = 0,55 mol
Goi CTPT cua A 1a CyHyO,N;
mCO,+ mH,0 = 7,55¢
nCO,=0,1=n | — nH,O=0,175 mol — nH, = 0,35 mol
DL BTNT O: nO (A) =0,1x2 +0,175x1 - 0,1375 x 2 = 0,1 mol
X:y:z2:t=01:0,35:0,1:0,056=2:7:2:1
CTPT (C,H;0O2N), —» M =77n < 150
n=1— CTPT cua A la C2H702N

2.0

2. | a) Do nH,0: nCO; >1 = R la CHans2 (N21)
Phan ung: CyHan+2 +(3n+1)/20, — nCO; + (n+1) H,0 (1)
Tr (n+l):n=1,125 = n=8 = R: CgHys
b) Do R; tac dung véi Cl, tao 1 din xuit monoclo duy nhét R, 2,0
= Rjy: (CH3)3C — C(CH3)s : 2,2,3,3-tetrametylbutan

R,: CICH,(CHs3),C — C(CHg)3 : 1-clo-2,2,3,3-tetrametylbutan
(CH3)3C — C(CHg3)3 + Cl, —=» CICH,(CHj3),C — C(CHj3); + HCI




