UBND HUYEN CAT HAI KY THI CHON HQC SINH GIOI CAP HUYEN
PHONG GIAO DUC VA PAO TAO NAM HOC 2023-2024

[ PECHINHTHUC | Mén: HOA HOC ‘
Thoi gian: 150 phut (khong ké giao dé)

(Dé thi gom 02 trang)

Cho Ca=40; 0O=16; C=12; H=1; Mg=24; Fe=56; Na=23; Ba=137; Al=27; Cu=64,
Ag=108; S=32; K=39; Zn=65; N=14; CI=35,5.

Bai1 (1,0 diém): Hoa tan mét lugng FesO4 vao dung dich HCI loang vira du, thu duoc
dung dich X. Cho kim loai Cu du vao dung dich X, thu dugc dung dich Y. Cho dung
dich NaOH loang du vao dung dich Y thu duoc két tia Z. Loc, tach két tha Z, dem nung
trong khong khi dén khoi lugng khong d6i, thu duoc chat ran T. Cho khi H, dén du vao
T, dun néng duoc chat rin Ty. Cho cac phan ung xay ra hoan toan. Viét phuong trinh
hod hoc cua cac phan ung xay ra.

Bai 2 (1,0 diém): Khi A; diéu ché tir Hy va Cly, khi A, diéu ché bang cach nung ndng
KMnOys, khi Az sinh ra do phan g ctia Na,SOs; voi axit HC1, khi A4 sinh ra khi nung
da voi, khi As thu duogc khi cho Fe tac dung véi dung dich H;SO4 lodng. Viét phuong
trinh hoa hoc ctia cac phan tmg xdy ra va trinh bay phuong phap hoa hoc dé phan biét
cac khi Ay,..., As dung trong cac binh riéng biét.

Bai 3 (1,0 diém):
Cho cac phan Uung sau:
(1) X+ X+ X3—>HCI + H,SO,
2) A+A,—>S0;,+H,0
(3) Bi+ Bx—>NH3+ Ca(NOs), + H,O
(4) D;+D;+D3—>Cl; + MnSO,4 + K,SO4+Na,S0O,4 + H,0
Xac dinh cac chat va hoan thanh cac phuong trinh héa hoc trén.
Bai 4 (1,5 diém): Chia m gam hdn hop gom Al, Fe va Cu thanh 3 phan bang nhau.
- Phan 1 cho tac dung véi dung dich Ba(OH), du, thu dugc 0,15 mol khi.
- Phén 2 cho tac dung véi1 dung dich HC1 du, thu duoc 0,25 mol khi.

- Phér} 3 cho tac dung v6i dung dich H,SO4 dac nong, du, thu duoc 0,45 mol khi
SO, (san pham khtr duy nhat).

Cho céc phan (mg xay ra hoan toan. Viét phuong trinh hoa hoc ctia cac phan tng
xdy ra va tinh gia tri cua m.
Bai 5 (1,0 diém): Dan 0,03 mol hdn hgp X (gom CO; va hoi H,0) qua than néng do thu
dugc 0,04 mol hon hgp khi Y gom H, CO va CO,. Cho Y di qua ong dung 12 gam hon



hop gél}l CuO va Fez03 (du, dun nong), sau khi phan tmg xay ra hoan toan thu dugc m
gam chat ran. Tinh m.
Bai 6 (1,5 diém): Chét,ra‘m B thu dugc khi nung X gam h(f)n hop A gdom KHCO; va
BaCO;3; ¢ nhiét do cao dén k}}(”)i luong khong doi. Cho chat I'éjll’l B vao nudc du, két thuc
phan tng thu duoc y gam két tua D va dung dich E. Nho rat tur tir dung dich HCI IM
vao dung dich E dén khi bat dau c6 khi thoat ra thi dung hét V lit dung dich HC1. Mat
khac, nho rat tir tir dung dich HC1 IM vao dung dich E deén khi khi ngung thoat ra thi
dung hét 1,2V lit dung dich HC1. Xac dinh ti 1€ X : y.
Bai 7 (1,5 diém): Cho 4,8 gam bot kim loai X (hoa tri khong doi) vao 250 ml dung dich
gom Fe(NOs), 0,3M va Cu(NOs), 0,IM r6i khudy deu cho den khi céc phan ing xay ra
hoan toan, thu dugc dung dich A va 8,2 gam chat ran B.

a. Xac dinh kim loai X.

b. Tinh néng do mol/l ctia chat tan trong A, coi thé tich dung dich khong thay doi.

Bai 8 (1,0 diém) Qét chay hoan toan 2,241 (dktc) mot hidrocacbon A thé khi. Sau d6
dan toan bo san phdm chay qua binh dyng dung dich Ca(OH); ¢ chira 0,2 mol Ca(OH),
thi c6 10g két tia tao nén, dong thoi thay khoi lvong binh tang thém 18,6g.

a. Xac dinh cong thirc phan tir ciia A.

b. Viét cong thirc cAu tao co thé co cla A.

Bai 9 (0,5 diém) Trong mot 1an tham quan cac hang dong tai dao Cat Ba, cc ban trong
16p rat thich tha trude vé dep cua cac cot thach nhi nhung khong hiéu chung dugc tao

nén do dau. Em hdy giai thich cho cac ban hiéu vé& qué trinh hinh thanh 1én thach nhil
trong cac hang dong do.

(Can bo coi thi khong giai thich gi thém)



UBND HUYEN CAT HAI KY THI CHON HQC SINH GIOI CAP HUYEN
PHONG GIAO DUC VA PAO TAO NAM HOC 2023-2024

HUONG DAN CHAM MON HOA HOQC

Bai 1 (1,0 diém): Hoa tan mét lugng Fe;O4 vao dung dich HCI loang vira du, thu dugc dung dich
X. Cho kim loai Cu du vao dung dich X, thu dugc dung dich Y. Cho dung dich NaOH lodng du
vao dung dich Y thu dugc két tia Z. Loc, tach két tia Z, dem nung trong khong khi dén khéi lugng
khong déi, thu dugc chat ran T. Cho khi Ha dén du vao T, dun nong duge chét rin Ty. Cho céc
phan (g xay ra hoan toan. Viét phuong trinh hoa hoc ctia cac phan rng xay ra.
Huéng din chim:

Fe304+ 8HCI — FeCly+ 2FeCl; + 4H,0

Cu + 2FeCl; — CuCl; + 2FeCl,

FeCl, + 2NaOH — Fe(OH),l + 2NaCl

CuCl2+ 2NaOH - Cu(OH); 1 + 2NaCl

4Fe(OH)2 + O2+ —2 2Fe;0;3 + 4H,0

Cu(OH); —— CuO + H,0

CuO +H; 2 Cu+H,0

Fe;03 + 3Hy —2 2Fe + 3H,0
Bai 2 (1,0 diém): Khi A diéu ché tir Ha va Cly, khi A, didu ché bang cach nung néng KMnOs, khi
Aj sinh ra do phan (g cta Na;SOs véi axit HCI, khi Aq sinh ra khi nung dé voi, khi As thu dugc khi
cho Fe tac dung v6i dung dich H,SO4 loang. Viét phuong trinh hod hoc ca cac phan Ung xay ra va
trinh bay phuong phép hod hoc dé phan biét cac khi Al,...As dung trong céc binh riéng biét.
Huwéng din chim:

PTHH: 0,5 diém  Nhan biét: 0,5 diém

Phuwong trinh hod hoc:
Khi A;: HCI; khi Az: Oy; khi Ajs: SO2; khi As4: CO2; khi As: Hy

Hz + Cl, ——2HCI (A))

2KMnO4 —— KsMnO4 + MnO; + O, (A2)

Na;SOs + 2HCI — 2NaCl + SO; (A3) + H,0

CaCO3 —— Ca0 + CO; (Ay)

Fe + H2SO4 — FeSO4 + H; (As)
Nhin biét Ay, dén As:
- Suc khi vao dung dich Br,:

+ Mét mau dd Br,: SO,

SOz + Brz + 2H,0 — 2HBr + H2S0q4
- Quy tim 4m

+ Quy tim héa do: HCI
- Dung dich nuéce voi trong

+Két tua tring: CO,

CO; + Ca(OH), — CaCOs + H,0
- Que dém

+ Que dom bung chdy manh: O,
- Con lai H,
Bai 3 (1,0 diém):
Cho céc phan ung sau:

(6)Xi + X2 + X3 — HCI + H,SOq

(MAI + A2, — SO+ H0

(8)B1 + B, — NH;3 + Ca(NOs), + H,0



(9)D1 + D2 +D3s — Cly +MnSO; + K2S04+ NaxSO4 + H,0
(10)Y1 +Y2 — FexSO4); + FeCls
Xac dinh cac chit va hoan thanh cac phuong trinh héa hoc trén.
Hwéng din chim:
X1, X2, X3: SO2, H20, Cly; ' A1, Azt HaS va O hodc S va HySOqd;
Bi, B2: NHsNO3 va Ca(OH),: D1, D2, D3 : KMnOy, NaCl , H>S04d.
Y1, Y2: FeSOq4va Cl,.
(1)SO2 + H20 + Cl; — 2HCI + H,SO0,
(2) 2H2S + 302 — 280, + 2H,0 hoiic S + 2H,804d — 35S0, + 2H,0
(3) 2NH4NO; + Ca(OH); — 2NH; + Ca(NOs), + 2H,0
(4)2KMnO4+10NaCl+8H,S04d — 5CL+2MnSO4+K> S04+5Na;S04+8H,0
(5) FeSO4 + Clo— Fex(SO4)3 + FeCls
Bai 4 (1,5 diém): Chia m gam hén hop gdm Al, Fe va Cu thanh 3 phén bing nhau.
- Phin 1 cho tac dung véi dung dich Ba(OH), du, thu duoc 0,15 mol khi.
- Phén 2 cho tac dung véi dung dich HCI du, thu dugc 0,25 mol khi.
- Phédn 3 cho tac dung véi dung dich H,SOy dic néng, du, thu dugc 0,45 mol khi SO; (sén pham
khir duy nhét).
Cho céc phan g xay ra hoan toan. Viét phuong trinh hoa hoc cta céc phan Umg xdy ra va
tinh gid tri ciia m.
Huéng din chim:
PTHH: 0,6 diém; tinh (Al: 0,2 diém, Fe: 0,2 diém, Cu: 0,2 diém, m: 0,3 diém)

2Al+ Ba(OH)2 + 2H,0 — Ba(Al03); + 3H, (1)
2Al+ 6HCI — 2AICI; + 3H, (2)
Fe + 2HCI — FeCly + H» (3)
2A1+ 3H28S04 —“— Al(SO4); + 35S0, + 3H,0 4)
2Fe + 3H2804 —“— Fex(S04); + 350, + 3H,0 (5)
Cu+2H28S04 —“— CuSO4 + SO, + 2H,0 (6)

(1) = na=0,1 mol

(2),(3) = nge.=0,1 mol

(4), (5), (6) = ncu = 0,15 mol
= m=3.(27.0,1 +56.0,1 + 64.0,15) = 53,7 gam
Bai 5 (1,0 diém): Dan 0,03 mol hén hop X (gom CO; va hoi H20) qua than néng d6 thu duoc 0,04 mol
hon hop khi Y gém Ha, CO va CO,. Cho Y di qua dng dung 12 gam hén hop gdm CuO va FeOs (du, dun
nong), sau khi phan tmg xay ra hoan toan thu duge m gam chat rin. Tinh m.
Huwéng din chim:

0,03 mol hh X (CO,, H,0) + C (nong do) — 0,04 mol hh Y (CO, Ha, COy)

Trong hh X: dat "CO; = a; "H,O = b
a+tb=0,03(1)
Trong hh Y: "Hs = b (bdo toan H); "CO = ¢; "CO, = 0,04-b-c
e BtO: "o (trong X)="0 (trong Y)
2a+b=c+0,08-2b-2c — 2a+ 3b +c = 0,08 (2)
Tur 1,2 > b+¢=0,02 ="(H,, CO) = "o (oxit)

m chat rdn = 12 —mo = 12 - 0,02.16 = 11,68 (gam)



Bai 6 (1,5 diém): Chat rén B thu duoc khi nung x gam hon hop A gdm KHCO; va BaCOs & nhiét
do cao dén khéi lugng khong ddi. Cho chét rin B vao nuée du, két thuc phén tng thu dugc y gam
két tha D va dung dich E. Nho rét tir tir dung dich HCI 1M vao dung dich E dén khi bit diu c6 khi
thodt ra thi dung hét V lit dung dich HCI. Mt khac, nhé rét tir tir dung dich HCI 1M vao dung dich
E dén khi khi ngimg thoat ra thi ding hét 1,2V lit dung dich HCI. Xac dinh ti 1¢ x : y.

Huéng din cham:

Goi trong hon hgp ban dau c6 nBaCO;= amol, nKHCO3 = 2b mol

2KHCO3 —*K,CO3 + CO;z + HbO

2b b
BaCO3; —~—Ba0 + H,0
a — a mol

Chit rin B gdm ¢6 K2COs; BaO. Hoa tan chat rén B vao nudc
BaO + H,0 — Ba(OH),

a - a mol
Ba(OH); + K2CO3; — BaCO; + 2KOH (1)
a a — 2a mol

'Két tia D 1a BaCO; ¢6 khéi lugng =y = 100a (g)
Nho rat tir tir HCI vao dung dich E dén khi ¢6 khi thoat ra vay pt (1) phéi du K»CO3: b-a (mol)

KOH + HCI — KCI + H,0 )
2a <« 2a mol
K>CO; + HCl— KHCO; + KClI (3)
b-a b-a b-a

Bét dau sinh ra khi & (2), (3) hét = nucy @ = 2a+b-a= a+b=V (*)
KHCO; + HCI — KCl + CO, + H,0 4)
b-a b-a

Pén khi khi ngimg sinh ra nuci= 1,2V = nyeyy = 1,2V — 1V = 0,2V = b-a (**)
Tur (*) va (**) => a= 0,4V, b=0,6V
= $6 mol NaHCO; =1,2V, sé mol BaCO; = 0,4V
Khoi lugng hdn hop A: x = 100. 1,2V+ 197.0,4V=198,8V(g)
Khéi lugng két tiia D: y=100.0,4V=78,8V(g)
= Xx:y+198,8V: 78,8V =2523
Bai 7 (1,5 diém): Cho 4,8 gam bot kim loai X (héa tri khong d6i) vao 250 ml dung dich gdm
Fe(NOs)2 0,3M va Cu(NO3); 0,1M rdi khudy déu cho dén khi cdc phan ting xdy ra hoan toan, thu
dugc dung dich A va 8,2 gam chit rén B.
a. Xdc dinh kim loai X.
b. Tinh ndng d6 mol/l cia chit tan trong A, coi thé tich dung dich khong thay dbi trong toan
b qua trinh.
Huwéng din chim
a (1,0 diém):
Nienoy), = 053.0,25=10,075 mol

Neynoy), = 0,1.0,25=10,025 mol

Vim rin B = 8,2> mFe+mCu = 0,075,56+0,025.64 = 5,8(g)
=> X khir hoan toan hon hgp Fe(NOs),, Cu(NO3)2 va X du sau phan tng;
2X +nCu(NOs); — 2X(NO3), + nCu

%o < 0,025 mol
n

2X + nFe(NO3); — 2X(NOs), + nFe



0,15
T «— 0,075 mol

= Xcondur:mx a@w=82-42-1,6= 2.4 gam

= X phén img: mxpu=4,8-2,4-2.4 gamh
2,4

0,15 0,05

—+_

n n

=> X=

12n
}& I 2 ]
‘ X 12 24 (nhan) |36 |
X la Mg (Magie)
b (0,5 diém):

_0.075+0,005
Myig(noy), 0,25 - ,4M

Bai 8 (1,0 diém) D4t chay hoan toan 2,24 | (dktc) mot hidrocacbon A thé khi. Sau d6 dan toan bo san
pham chdy qua binh dung dung dich Ca(OH)2 ¢ chira 0,2 mol Ca(OH)2 thi c¢6 10g két tiia tao nén,
dong thoi thay khdi lugng binh ting thém 18,6g.

a. Xac dinh cong thirc phan tir cia A.
b. Viét cong thirc cu tao ¢6 thé co cua A.
Hwéng din chAm

Dap an Pi¢m
2,24 10
a. na = ——=0,1 (mol n =—=0,1(mol
AT 04 (mob) caco, = 7pg ~ 1Mol
y t0 y
CxHy + (X+Z)OZ — 3XCO2 + EHZO 0,25

- Trudng hop 1: Chi tao 1 mudi CaCOs
CO; + Ca(OH), ——CaCOs + H20

M1, o =18,6 — 0,1 x 44 =14,2(g)
ta cd h¢ phuong trinh:

0,1x=0,1
{ 0,05y =0,79
Xx=1 0,25
&
y = 15,8 (loai)

- Trudng hop 2: Tao 2 mubi CaCO3, Ca(HCOs),
CO2 + Ca(OH), ——CaCOs + H20

2C0O. + Ca(OH), ——Ca(HCO3)2
=>mH,0=18,6-0,3x44=5,4(q)
Ta c6 hé phuong trinh:

{ 0,1X = 0,3
0,05y = 22 _0,3

18




X=3
& 0,25
y==6

vay cong thirc phan tir ciia A: C3Hs

b. Cong thirc ciu tao ¢ thé c6 cta A:

CH; =CH - CHs
CH2 CH>
R

0,25

Bai 9 (1,0 diém): Trong mdt lan tham quan cac hang dong tai dao Cat Ba, cac ban trong 16p rat
thich thi trude vé dep cua cac cdt thach nhii nhung khong hi€u ching dugc tao nén do déu. Em hay
gidi thich cho cac ban hiéu vé€ qua trinh hinh thanh 1€n thach nhii trong cac hang dong do.

Huwéng din chAm

Nhii ¢4 duoc tao thanh tir CaCO3 va cac khoang chat khac két ty tir
dung dich nudc khoang.

Trong c4c hang dong cd nhi€u da voi (canxi cacbonat).

Canxi cacbonat bi hoa tan trong nudc c6 chtra khi cacbonic tao thanh
dung dich Ca(HCOs3)2. Phuong trinh phan irng nhu sau

0,25 diém
CaCO, +CO, + H,0 — Ca(HCO,),

Ca(HCO3)2 tan trong nude, dung dich nay chay qua k& da cho dén khi
gap vach da hay tran da va nho giot xuong.

Ca(HCO3), dé phan huy thanh CaCOs, phan tng hod hoc tao thanh nhii
d4 nhu sau:

t° 2
Ca(HCO,), -CaCO, +CO, + H,0 0,25 diém

Nhii da "16n" dan 1én theo thoi gian.



https://vi.wikipedia.org/wiki/Canxi_cacbonat
https://vi.wikipedia.org/wiki/Cacbon_%C4%91i%C3%B4x%C3%ADt
https://vi.wikipedia.org/w/index.php?title=Bicacbonat_canxi&action=edit&redlink=1

Luwu y: hgc sinh gidi cach khac van dé diém




