KY THI HQC SINH GIOI CAP TRUONG
NAM HOC 2024-2025
Khéa ngay: 28/9/2024
Mon thi: Héa hoc 11
Thoi gian 1am bai: 120 phut (Khéng ké thoi gian phdt dé)
(Dé gom c6 04 trang)

SO GIAO DUC VA DAO TAO
THANH PHO HO CHI MINH
TRUONG THPT BINH CHIEU

Céu 1: (3.5 diém)

Hop chat X tao bai 3 nguyén tb A, D, E (Zg < Za < Zp) c6 cong thirc 1a A>(DE4)s. Tong s hat
co ban trong 1 phén tir X 1a 512, trong d6 s6 hat mang dién hon sb hat khéng mang dién 1a 168.
Biét rang trong bang tuan hoan cac nguyén to hoa hoc, D va E ciing nam trong cing 1 nhom va
2 chu ki lién tiép nhau, con A va D nam trong cung 1 chu ki nho.

a. Xac dinh cong thirc phén tir ciia hop chit X dua vao Bang 1.
b. Hop chat X co trong thanh phan cua phen chua, c6 tac dung chinh trong viéc lam trong
nudce va lam sach gi sét trén inox. Gidi thich.

Bang 1. S6 hiéu nguyén tir va nguyén tir khdi trung binh cia cac nguyén tb

.| sbnign | Neuyéntw | Sbnieu | Neuyéntir
Nguyén to nguyéli tic khoi trung Nguyén to nguyéri it khoi trung
binh binh
H 1 1 Na 11 23
He 2 4 Mg 12 24
Li 3 7 Al 3 >
Be 4 9 Sj 14 73
B 5 11 P 15 31
C 6 12 S 16 )
N 7 14 Cl 17 35.5
O 8 16 Ar 18 40
F 2 19 Ag 47 108
Ne 10 20 Au 79 197

Ciu 2: (3,0 diém)

Trong cong nghiép, ammonia dugc san xudt tir nitrogen va hydrogen theo phan tng:
N2 (g) +3H2(g) = 2NH3 (g) A H), =-92KkJ

Néu xuat phat tir hdn hop chira N2 va Ha theo ti 18 mol 1:3 thi khi dat ti trang thai can bang
(450°C, 300 atm) NH3 chiém 36% vé thé tich.

a. Tinh hang s can bang Kp.

b. Giit nhiét do khong do6i (450°C), can tjén hanh dudi 4p suét 1a bao nhiéu dé khi dat t6i

trang thai can bang NH3 chiém 50% thé tich?
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c. Giir 4p suat khong d6i (300 atm), can tién hanh dudi nhiét d6 bao nhiéu dé khi dat t6i
trang thai cin bang NH3 chiém 50% thé tich? Cho phwong trinh Van’t Hoff:

K, AH(1 1
In—2="—| ———
K, RI|T T,

1

Gia st bién thién enthalpy ctia phan tng khong thay d6i trong khoang nhiét do khao sat.

Céu 3: (4,0 diém)
Hoan thanh cac phuong trinh phan tng sau bang phuong phap thing bang electron:

a. KMnOs + K>SOs3; + H O — K2SO4 + MnO»> + KOH.
b. S+ KOH — K;>SO4 + K>S + H20.
c. CuzS + HNO3 — Cu(NOs)2 + CuSO4 + NO + H>0.
d. FexOy + H2S04 — Fea(SO4)3 + SOz + H20.

Ciu 4: (2,5 diém)

Binh gas sir dung trong ho gia dinh A c¢6 chira 10,76 kg khi hoa 1ong (LPG) gdm propane va
butane véi ti 1é mol tuong tGng 13 3:7 (thanh phan khac khong dang ké).

Bang 2. Nang luogng lién két ciia mot so lién két cong hoa tri

Lién két Ep (kJ/mol) Lién két E» (kJ/mol)
CC 347 C-H 413
0=0 498 C=0 745
H-O 467 [ee) 358

a. Tinh bién thién enthalpy, viét phuong trinh nhiét hoa hoc cia phan tng d6t chay 1 mol
propane va 1 mol butane, biét rang khi dét chay hoan toan propane va butane déu sinh ra
khi carbonic va hoi nudc. Cong thirc cau tao ctua propane va butane dugc cho & Hinh 1.

Lo o
R R A S
H H H H H HH
Propane Butane

Hinh 1. Cong thirc cdu tao ctia propane va butane.

b. Trung binh, lwong nhiét tiéu thy tir d6t khi gas cua ho gia dinh A 1a 10000 kJ/ngay va sau
40 ngay gia dinh A dung hét binh gas trén. Tinh hiéu suat st dung nhiét cta ho gia dinh
A.
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Céiu 5: (2,5 diém)

Silver c6 ban kinh rag = 144 pm két tinh theo kiéu 14p phuong tim dién (Hinh 2).

a.

b.

Hinh 2. O mang co sé 1ap phuong tam dién

Xéc dinh s6 nguyén tir silver trong 1 6 mang co s& va tinh canh cta hinh 1ap phuong cia

mang tinh the.

Tuy theo kich thudc ma cac nguyén tir la c6 thé di vao trong mang tinh thé cua silver va

tao ra dung dich rin khac nhau. Dung dich ran xen k& (bang cach chiém cac 16 tréng) hodc

dung dich ran thay thé (bang cach thay thé nguyén tu silver). Gold c6 ban kinh ra, = 147

pm tao ra dung dich ran thay thé véi silver nhung khong lam thay d6i mang tinh thé. Qua

trinh tao ra dung dich ran thay thé véi silver c6 thé duoc biéu dién boi phuong trinh:
xAu+Ag =2 AuAgi . +xAg, véi x 1a phan mol cua Au.

Tinh d§ dai 6 mang co sé a, (pm) theo x.

Mot hop kim Ag-Au tuong Gng véi thanh phan thay thé dung dich rin thay thé dic trung

boi phan tram khoi lugng Au 1 10%. Xac dinh khoi lugng riéng cua hop kim. Cho gia tri
s6 Avogadro Na = 6,02.10%,

Ciu 6: (2,5 diém)

Dau hiéu cho thdy mot nguoi c6 nguy co mic bénh gout 1a nong do uric acid (HUr) va urate
(Ur") trong mau ctia ngudi dé qua cao. Bénh viém khép xuét hién do su két tiia ciia sodium urate
trong cac khop ndi (Hinh 3).

SWOLLEN AND MASSES OF
INFLAMED JOINT URIC ACID

URIC ACID
CRYSTALS

Hinh 3. Bénh gout

Cho cac can bang:
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HUr + H,O = Ur + H;0" K.=107*§37°C
Ur +Na" = NaUr (s).

a. O 37°C, 1,0 L nude hoa tan duoce toi da 8,0 mmol sodium urate. Hay tinh tich sb tan cua
sodium urate. Bo qua su thiy phan cua ion urate.

b. Trong mau (c6 pH = 7,4 va & 37°C) ndéng do Na* 1a 130 mmol/L. Hiy tinh ndng do urate
t6i da trong mau dé khong c6 két tia sodium urate xuét hién.

c. Gia thiét rang chi c¢6 HUr va Ur™ anh huong dén pH cua dung dich. Déi voi nhitng bénh
nhan bi gout, s6i than thudng c6 uric acid do néng dé qua cao cua uric acid va urate trong
nuée tiéu va pH thap cia nude tiéu. Hay tinh gia tri pH khi soi (chira uric acid khong tan)
dugc hinh thanh tr nudce tiéu cia bénh nhan. Gia thiét néng do téng cOng cua uric acid va
urate 1a 2,0 mmol/L, d0 tan cua uric acid trong nude ¢ 37°C 14 0,5 mmol/L.

Ciu 7: (2,0 diém)

Hay biéu dién so dd bién d6i cac chat sau bang phuong trinh hoa hoc, biét rang cac chat (A),
(B), (C), (D), ... & cac phuong trinh 1& gidng nhau:

a. KCl + H,SO4— Khi (A) + (B).

b. (A) + KMnO4 — Khi (C) + KCI + (D) + (E).
c. (C) + NaBr — (F) + (G).

d. (F) + Nal — (H) + (D).

e. (G) + AgNO;— (J) + (K).

f. (A) + NaOH — (G) + (E).

g.(C)+(B) — (A) + (L),

h. (C) + NaOH — (G) + (M) + (E).

HET

Hoc sinh khéng diing bang tuan hoan khi lam bai. Can bg coi thi khéng gidi thich gi thém.
HO va 161 hoC STRA: ... ..o oo et e e e e e et et e eeeeee eee vee vee e O
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SO GIAO DUC VA PAO TAO HUONG DAN CHAM
THANH PHO HO CHI MINH KY THI HQC SINH GIOI CAP TRUONG
TRUONG THPT BINH CHIEU NAM HOC 2024-2025
Khoéa ngay: 28/9/2024
Mobn thi: Héa hoc 11

Céu 1: (3.5 diém)

Hop chit X tao bdi 3 nguyén td A, D, E (Zg < Za < Zp) c6 cong thirc 1 Ax(DE4);. Tong sb hat
co ban trong 1 phén tir X 1 512, trong d6 s6 hat mang dién hon sb hat khéng mang dién 1a 168.
Biét ring trong bang tun hoan cac nguyén té hoa hoc, D va E cing ndm trong cing 1 nhom va
2 chu ki lién tiép nhau, con A va D nam trong cung 1 chu ki nho.

a. Xac dinh cong thirc phén tir cia hop chat X dua vao Bang 1.
b. Hop chat X co trong thanh phan cua phen chua, c6 tac dung chinh trong viéc lam trong
nudc va lam sach gi sét trén inox. Giai thich.

CAU1 HUONG DAN CHAM THANG PIEM
a Tinh dugc tong s6 hat mang dién cua X: 0,50
(2,0 diém) | 4ZA + 6Zp + 247k = 340
14627 0,50
Zp—Zg=8suyraZg 2%
0<Za<l19suyra7,2<Zg<9,7 0,50
Bién luan, chon Zg =8 suy ra Zp = 16, Zo =13 0,50
Cong thirc phén tr ctia X: Alx(SO4)3
b Al(SO4)3 — 2AP" +3S0;- 0,50
(1,0 diém) | 150 AP bi thiy phan trong nuée: AP + 3H,0 = Al(OH)s

+ 3H"
Al(OH); 1a két tua dang keo, két dinh cac hat dat nho lo limg | 0,50
trong nudc duc thanh hat dat to hon, nang va chim xuéng lam
trong nudc

H" sinh ra tir phan rng thiy phan phan Gmg véi vai gi sét trén | 0,50
inox, lam sach inox.

Ciu 2: (3,0 diém)
Trong cong nghiép, ammonia dugc san xudt tir nitrogen va hydrogen theo phan tng:

N2 (g) +3Ha(g) = 2NHs(g) A HY, =-92kJ

298

Néu xuét phat tir hdn hop chira N2 va Ha theo ti 18 mol 1:3 thi khi dat t6i trang thai can bang
(450°C, 300 atm) NH3 chiém 36% vé thé tich.

a. Tinh hang s6 can bang Kp.



b. Giit nhiét do khong d6i (450°C), can tién hanh duéi ap suit 1a bao nhiéu dé khi dat t6i
trang thai can bang NH; chiém 50% thé tich?

c. Giir 4p suat khong d6i (300 atm), can tién hanh dudi nhiét do bao nhiéu dé khi dat t&i
trang thai cin bang NH3 chiém 50% thé tich? Cho phwong trinh Van’t Hoff:

K, AH(1 1
In—2z=221
K RI(T T,

1

Gia str bién thién enthalpy ctia phan tng khong thay d6i trong khoang nhiét do khao sat.

CAU 2 HUONG DAN CHAM THANG PIEM
a Tinh dugc % thé tich cac khi con lai tai TTCB: 0,50
(1,0 diém) | %V (N2) = 16%; %V (Hz) = 48%.
Tinh duoc Kp1 = 8,14.107 (p; = 300 atm) 0,50
b Tinh duoc % thé tich cac khi con lai tai TTCB: 0,50
(1,0 diém) | %V (N2) = 12,5%:; %V (Ha) = 37,5%.
Tt biéu thirc Kp tinh duoc p2 = 682,58 atm. 0,50
c Tinh dugc Kp2 =4,21.10* (p1 = 300 atm) 0,50
(1,0 diém) | Rap vao phuong trinh Van’t Hoff tinh dugc T2 = 652,9K | 0,50
(379,9°C)

Ciu 3: (4,0 diém)
Hoan thanh cac phwong trinh phan tng sau bang phuong phap thiang bang electron:

a. KMnO; + K>SOs3 + H,O — K»>SO4 + MnO:2 + KOH.
b. S+ KOH — K;SO04 + K;S + H>O.

c. CuzS +HNO3; — Cu(NO3)2 + CuSO4 + NO + H>O.
d. FexOy + H2SO04 — Fe2(SO4)3 + SOz + H20.

CAU 3 HUONG DAN CHAM THANG DPIEM
a 2KMnOy + 3K2S0; + H,0 — 3K2S04 + 2MnO, + 2KOH | 0,50
(1,0 diém) | + +4
Mn+3e —> Mn X2 0,25
+4 +6
S —> S+2e X3 0,25
b 4S + 8KOH — K2S04 + 3KzS + 4H0 0,50
(1,0 diém) | o o
S — S+6e X1 0,25
0 -2
S+2e—> S X3 0,25
N 3CuzS + 16HNO3 — 3Cu(NO3), + 3CuSO4 + 10NO + 8H0 | 0,50
(1,0 diém) | ° 246
Cu,S — 2Cu+ S+10e X3 0,25
+5 +2
N+3e >N X10 0,25
d 2FexOy + (6x—2y)H2S04 — xFe2(S04)3 + (3x—2y)SO2 + (6x— | 0,50
(1,0 diém) | 2y)H,O




2y
A +3

xee —>xFe+(3x—-2y)e X2 0,25

+6 +4

S+2e—>S X(3x-2y) 0,25

Ciu 4: (2,5 diém)

Binh gas sir dung trong ho gia dinh A c¢6 chira 10,76 kg khi hoa 1ong (LPG) gdm propane va
butane véi ti 1é mol tuong Gng 13 3:7 (thanh phan khac khéng dang ké).

Bang 2. Ning luong lién két ciia mot s6 lién két cong hoa tri

Lién két Ep (kJ/mol) Lién két Ep (kJ/mol)
C—C 347 C-H 413
0=0 498 C=0 745
H-O 467 C-O 358

a. Tinh bién thién enthalpy, viét phuong trinh nhiét hoa hoc cta phan tung dbt chay 1 mol
propane va 1 mol butane, biét rang khi dot chdy hoan toan propane va butane déu sinh ra
khi carbonic va hoi nudc. Cong thire cau tao cua propane va butane dugc cho ¢ Hinh 1.

Lo o
H H H HHHH
Propane Butane

Hinh 1. Cong thirc cAu tao ctia propane va butane.

b. Trung binh, lwong nhiét tidu thy tir dot khi gas cta ho gia dinh A 1 10000 kJ/ngay va sau
40 ngay gia dinh A dung hét binh gas trén. Tinh hiéu suat st dung nhiét ctia ho gia dinh

A.
CAU 4 HUONG DAN CHAM THANG PIEM
a Phan tng d6t chay propane: A H) = -1718 (kJ) 0,50
(1,5 diém) Phuong trinh nhiét héa hoc: 0,25

C3Hs(g)+502(g) —— 3CO(g)+4H20(g) A H° =-1718 kJ
Phan ng d6t chay butane: A HY =-2222 (kJ) 0,50
Phuong trinh nhiét héa hoc: 0,25
c4H10(g)+§oz(g) L, 4C0ON(g)+SHO(g) A HY =-2222
kJ




b Tinh duoc sd mol cac chat: propane (60 mol); butane (140 | 0,50
(1,0 diém) | mol)
Tong nhiét luong toa ra khi dot chay hét binh gas: 414160 | 0,25

(kJ)

Hiéu suit su dung nhi¢t cia ho gia dinh A:]|0,25
w.100%=72,436%

414160

Ciu 5: (2,5 diém)
Silver c6 ban kinh rag = 144 pm két tinh theo kiéu 14p phuong tim dién (Hinh 2).

Hinh 2. O mang co sé 1ap phuong tam dién

a. Xac dinh sé nguyén tir silver trong 1 6 mang co sé va tinh canh cta hinh 14p phuong cia
mang tinh thé.

b. Tuy theo kich thuéc ma cac nguyén tir la c6 thé di vao trong mang tinh thé cua silver va
tao ra dung dich rin khac nhau. Dung dich ran xen k& (bang cach chiém cac 16 tréng) hodc
dung dich rin thay thé (bing cach thay thé nguyén tur silver). Gold c6 ban kinh ra, = 147
pm tao ra dung dich ran thay thé véi silver nhung khong lam thay d6i mang tinh thé. Qua
trinh tao ra dung dich ran thay thé véi silver c6 thé duoc biéu dién boi phuong trinh:

xAu+Ag = AuAgi . +xAg, véi x 1a phan mol cua Au.

Tinh d6 dai 6 mang co sé a. (pm) theo x.

c. Mot hop kim Ag-Au tuong Gng véi thanh phan thay thé dung dich ran thay thé dic trung
bdi phan tram khdi lugng Au 1a 10%. Xac dinh khdi luong riéng ctia hop kim. Cho gia tri
sO Avogadro Na = 6,02.10%.

CAUS5 HUONG DAN CHAM THANG DIEM
a Theo hinh v&, s6 nguyén tir Ag la: 0,50
(1,0 diém)

— O tam dinh 1ap phuong = 8 x é =1

— O 6 mat 1ap phuong =6 x — =3

N | —

Vay tong sé nguyén tr Ag chira trong 1 6 mang co s¢ =1 +
3 =4 (nguyén tir)
Xét mat hinh vudng ABCD 0,50




Xac dinh duoc canh hinh lap phuong:

dr,,  4.144
a=——=——7+=407,29 (pm).
LR
b o ac=2V2r =2\2[wr, +(-2r, | = 242147 +1440-1)] | 020
(0,5 diém) ¢
ay = 652x+288/2 (pm)
° %om, = 197x 100% =10% = x = 0,0574 0.25
(1,0 diém) | " T 97, 080 —x) T
Khdi lugng mol trung binh hop kim: 0,25

M =197.0,0574+108(1-0,0574) =113,11 (g/mol)

D06 dii 6 mang co s&: ax = 6+/2.0,0574 + 2882 = 407,78 (pm) | 0:25

0,25
M 11083,75 (ke/m?)

Khéi luong riéng hop kim: p =

3
aX.NA

Ciu 6: (2,5 diém)

Déu hiéu cho thdy mot nguoi c6 nguy co mic bénh gout 13 néng d6 uric acid (HUr) va urate
(Ur") trong mau ctia nguoi d6 qua cao. Bénh viém khdp xuat hién do su két tiia ctia sodium urate
trong cac khdp noi (Hinh 3).

SWOLLEN AND MASSES OF
INFLAMED JOINT URIC ACID

URIC ACID
CRYSTALS

Hinh 3. Bénh gout

Cho cic can bang:
HUr + H0 = Ur + H30"  K.=107*¢37°C
Ur +Na" = NaUr (s).

a. 037°C, 1,0 L nudc hoa tan duoc tdi da 8,0 mmol sodium urate. Hay tinh tich sb tan cua
sodium urate. Bo qua su thiy phan cta ion urate.



b. Trong mau (c6 pH = 7,4 va & 37°C) ndéng do Na* 1a 130 mmol/L. Hiy tinh ndng do urate
t6i da trong mau dé khong co két tiia sodium urate xuét hién.

c. Gia thiét rang chi c6 HUr va Ur~ anh huéng dén pH cua dung dich. Déi véi nhirng bénh
nhan bi gout, s6i than thudng ¢ uric acid do ndng dd qua cao cua uric acid va urate trong
nude tiéu va pH thap ctia nude tiéu. Hay tinh gia tri pH khi soi (chira uric acid khong tan)
dugc hinh thanh tr nudce tiéu cia bénh nhan. Gia thiét néng do téng cOng cua uric acid va
urate 1a 2,0 mmol/L, do tan cua uric acid trong nude ¢ 37°C 1a 0,5 mmol/L.

CAU 6 HUONG DAN CHAM THANG PIEM
a [NaUr] = 8.107 M. 0,50
(1,0 diém) | NaUr = Ur + Na'
810°M  8.10°M 8.10°M
Ksnaur = [Ur].[Na]=8.102.8.103 = 6,4.10 0,50
b bé khong c6 két taa sodium urate xuét hién thi 0,50
(0,5 diém) | [Ur].[Na'] < 6,4.10°

-5 -5

:>|:UI'_:|< 6,410 _ 6,410 : :4,92.10—4 (M)

[Na*] 130.10"
c [HUr]=5.10*M = [Ur]2.103-5.10*=1,5.10"3 (M) 0,50
(1,0 diém) [Ur-] B 0,50
1,5.10 ’
H = pKa+logt—= =5 4 +1og = ~5,88
pE=p g[HUr] 875107

Cau 7: (2,0 diém)
Hay biéu dién so dd bién dbi cac chat sau biang phuong trinh hoa hoc:
a. KCI (s) + H2SOg4 (dac) — Khi (A) + (B).
b. (A) + KMnO4 — Khi (C) + KC1 + (D) + (E).
c. (C) + NaBr — (F) + (G).
d. (F) + Nal — (H) + ().
e. (1) + AgNOs— (J) + (K).
f. (A) + NaOH — (G) + (E).
g. (O +(E) —A)+ D).
h. (C) + NaOH — (G) + (M) + (E).

CAU 7 HUONG DAN CHAM THANG DIEM
KCI (s) + H2SO4 (diic) —— HCI (A) + KHSO4(B) 0,25
16HCI (dic) (A) + 2KMnO4 — 5CL, (C) + 2KCl + 2MnCLy(D) + | 0,25
SH>O(E)
Cl, (C) + 2NaBr — Br, (F) + 2NaCl (G) 0,25
Br, (F) + 2Nal — I, (H) + 2NaBr (I) 0,25




NaBr (I) + AgNO3;— AgBr (J) + NaNOs3 (K) 0,25
HCI (A) + NaOH — NaCl (G) + H20 (E) 0,25
Cl2 (C) + H20 (E) = HCI (A) + HCIO (L) 0,25
Cl (C) + 2NaOH — NaCl (G) + NaClO (M) + H20 (E) 0,25

Hoc sinh giii cach khac, hop li va chinh xac thi cham tron diém theo tirng cau.



