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SO GIAO DUC VA PAO TAO HA NOI KY THI CHQON HQC SINH GIOI LOP 10 VONG 2
TRUONG THCS VA THPT TA QUANG BUU NAM HOQC 2024- 2025
‘ ‘ PE THI MON: HOA HQC 10
( Dé thi gom 03 trang) Ngay thi: 11/01/2025

Thoi gian: 120 phiit, khéng ké thoi gian phat dé
- Cho nguyén tir khoi: Al= 27; Cu= 64; Zn= 65; N= 14; S=32; 0=16; H=1; C=12; Fe=56;
CI=35,5; Be= 9 ; Mg=24;Ca= 40.
- Cho sb hiéu nguyén tir:;H; ¢C; N; 50; oF ;10Ne ;1Na ;2Mg; 3Al; 1S5 15P; 1653 17Cl5 15AT; 10K
20Ca; 3sBr.
Cau 1 (5,0 diém)

1.1. (2,5 diém)

Phan tir M duoc tao nén boi ion X** va Y. Trong phan tir M c6 téng s6 hat co ban 1a 224 hat, trong
d6 s6 hat mang dién nhiéu hon s hat khéng mang dién 1a 72 hat. Tong s6 hat co ban trong ion X** it
hon trong ion Y? 14 13 hat. S5 khdi ctia nguyén tir Y 16n hon sé khéi ctia nguyén tir X 13 5. Xéc dinh s6
hat proton, electron, neutron ctia nguyén tr X, Y va cong thirc phan tir cia M?

1.2. (1,0 diém)

Biang phuong phép nhiu xa tia X, nguoi ta xac dinh ban
kinh cta nguyén tir gold (Au) khoang 1,44A. Theo céc tra clru
phé bién, nguyén tir khdi ctia Au 1a 196,97 g/mol. Biét Au c6

cAu trac 1ap phuong tdm dién, cac nguyén tir Au chi chiém 74%
thé tich tinh thé, phan con lai 1a cac khe trong. == |
a. Tinh khdi luong riéng (d) ctia nguyén tir Au theo don vi
4

_ 73'.}‘3 Hinh 1. Phwrong phip nhiéu xa tia X va citu trie tinh thé Au

g/cm’. Gia thiét nguyén tir Au c6 dang hinh cau V=3

b. Theo truyén c6 tich “Cay Khé “ con chim phuong hoang (nhiéu di ban goi tén chim khac
nhau) da tra on cho ngudi em ut nghéo khd ma giau 1ong yéu thuong bang cach ting anh ta mén
qua 1a mot chiéc tai ba gang chira ddy vang (Au). Gia st tai ba gang duoc hiéu 13 vat ¢6 hinh khéi
ba chiéu véi kich thude 60x60x60 (cm), chira ddy vang ¢ diéu kién thudng thi con chim phuong
hoang phai mang trén minh khdi lugng Au 1 bao nhiéu kilogam ?

1.3. (1,5 diém)

X, Y, R, A, B, M theo thu tu 1a 6 nguyén td lién tiép trong H¢ théng tuan hoan co téng s6 don vi
dién tich hat nhan 1 63 (X c6 s6 don vi dién tich hat nhan nho nhat).

a. Xac dinh sb don vi dién tich hat nhan cua X, Y, R, A, B, M.

b. Viét cau hinh electron ctia X>7, Y-, R, A", B*, M**. So sanh ban kinh ctia chiing va giai thich?
Ciu 2. (6,0 diém)

2.1. (2,5 diém)
Nguyén td A ¢ 4 loai ddng vi c¢6 cac dic diém sau:
+ Tong s6 khéi cia 4 dong vi 1a 825.
+ Tong s neutron dong vi As va A, 16n hon sd neutron dong vi A, 1a 121 hat.
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+ Hiéu s6 khoi ctia dong vi A, va A, nho hon hiéu sb khdi ctia dong vi A; va A;1a 5 don vi.
+ Tong s6 phan tir cia dong vi A, va A4 16n hon tong s6 hat khong mang dién ciia dong vi A, va A;
la 333.
+ S6 khéi ctia dong vi A, bang 33, 5% tong s6 khoi cuia ba dong vi kia.

a. Xac dinh sb khdi cua 4 déng vi va sb dién tich hat nhan cua nguyén td A.

b. Cac dong vi A1, Ay, As, A4 lan luot chiém 50,9%; 23,3%; 0,9% va 24,9% tong sd nguyén
tir. Hay tinh nguyén tir khdi trung binh ctia nguyén t6 A?

2.2. (1,0 diém)

Nguyén t6 R thuéc nhom VIA trong bang tuan hoan cac nguyén té hoa hoc.

a. Cho biét cong thirc cua oxide va hydroxide Gmg véi hoa tri cao nhit ctia R?

b. Trong oxide tmg véi hoa tri cao nhat cia R thi Oxygen chiém 60% vé khéi lugng. Tim
nguyén t6 R?

¢. Viét phuong trinh hoa hoc xay ra khi cho oxide tmg vé&i hoa tri cao nhit ctia R phan tmg véi
nudc.

2.3. (2,5 diém)

Hoa tan hoan toan 20,2 gam hdn hop X gém 2 kim loai (ndm & 2 chu ki lién tiép thudc cung
nhém IA trong bang tudn hoan) v6i nude thu duge 7,437 lit khi (dke) va dung dich Y. Xac dinh ky
hiéu hoa hoc, khdi lugng cua tung kim loai trong X?

Cau 3. (2,5 diém)

3.1. (1,0 diém)

Phosphine 1a hop chat hoa hoc giita phosphorus voi hydrogen, c¢6 cong thirc hoa hoc 1a PHs.
Day la chat khi khong mau c6 mui toi, rit doc, khong bén tu chdy trong khong khi ¢ nhiét do
thuong va tao thanh khéi phat sang bay lo limg. Phosphine sinh ra khi phan hiy xac dong, thuc
vat va thudng xuét hién trong thoi tiét mua phun (hién twong “ma troi”). Van dung quy tic octet
dé giai thich su tao thanh lién két hoa hoc trong phosphine.

3.2. (1,5 diém)

Hydrogen sulfide (H,S) 1a mot chét khi khong mau, mui trimg thdi, déc. Theo tai lidu ctia Co
quan Quan li an toan va sic khoé nghé nghiép Hoa Ki, nong do H,S khoang 100 ppm gay kich
thich mang phdi. Nong do khoang 400 — 700 ppm, H,S gdy nguy hiém dén tinh mang chi trong 30
phut. Nong d6 trén 800 ppm giy mat ¥ thirc va lam tir vong ngay 1ap tuc.

a. Viét cong thirc Lewis va cong thirc cau tao ctia H,S.

b. Mot gian phong trong (25 °C; 1 bar) c6 kich thuéc 3 m x 4 m x 6m bi nhiém 10 gam khi
H,S. Tinh nong d6 ppm cua H,S trong gian phong trén va danh gia mirc do doc hai ciia H,S trong
truong hop nay?

Cho biét: - Nong d6 ppm (parts per million — thanh phan phan triéu) cua H,S trong khong
khi 14 s6 lit khi HS c6 trong 1 000 000 L khong khi.

- 1 mol khi & 25 °C va 1 bar c6 thé tich 24,79 L.
Ciu 4. (4,5 diém)
4.1. (1,0 diém)
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Lap phuong trinh hoa hoc theo phuong phé; théﬁg bang electron; chi & chat oxi hoa, chat khir
trong cac phan Gng sau:

a. Cl, +KOH - KCl + KCIO; + H,O

b. Fe + H,SOsgsenome 2 Fex(SOs); + SO, + HO

4.2. (1,5 diém)

Quing pyrite c6 thanh phan chinh 14 FeS, 1a nguyén liéu dugc sir dung dé san xuét sulfuric acid.

Xét phan tng chay:

FeS; + 0, — Fe,0; + SO,

a. Lap phuong trinh hoa hoc ctia phan tmg theo phuong phép thing bang electron.

b. Tinh thé tich khong khi theo m?* (biét oxygen chiém 21% vé thé tich ¢ diéu kién chuan) can
dung dé @6t chay hoan toan 3,6 tin FeS, trong quing pyrite?

4.3. (2,0 diém)

Hoa tan hoan toan 1,35 gam mot kim loai R béng dung dich HNO; loang, du thu duoc 2,479 lit
hdn hop khi gom NO va NO, (dke) c6 ti khéi so véi H, bang 21. Xac dinh kim loai R?
Cau 5. (1,5 diém)

Cho biét khi gas (chi chira propane — C;Hs), khi ddt chay xay ra phan ng sau:

CsHs(g) + 502(g) —3CO0x(g) + 4H.0(1) (1)
Cho biét nang luong lién két trong cac hop chat theo bang sau:

Lién két C-C C-H 0=0 C=0 H-O
E, 346 418 495 799 467
(kJ/mol)

&)

a. Tinh bién thién Enthalpy chudn 2% cia phan tmg (1)

b. Tinh khéi lugng propane can dung dé dun s6i mot 4m nude co khdi lwong nude 1a 2 kg tir
25°C 1én 100°C. Biét dé lam 1 gam nudc ting thém 1°C can ning lugng 13 4,2 (J) va c6 20% nhiét
dbt chay propane bi that thoat ra ngoai moi trudng. Cho rang nhiét lam ndng 4m dyng nudc 1a
khong dang ké.

(Hoc sinh khéng dwoc si dung biang tudn hoan. Cdan bé coi thi khong gidi thich gi thém)
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DAP AN
Cau |Y NOi dung Piém
Caul (1.1 + Goi Zx, Zy tuong Gng la sb proton cua X, Y . ( Zx, Zyve Z") 0.25
(5.0d) [2.5d Nx, Ny tuong tng 13 sé neutron cta X, Y. ( Nx, Nye Z°)
+ Phén tt M ¢6 dang X,Y; nén
- Tong s6 hat p, n, e trong phan tir M 1a:
2(2Zx + Nx) +3(2Zy +Ny) =224 (1) 025
- Trong phan tir M, hiu s6 hat mang di¢n va s6 hat khong mang di¢n la: 025
(4Zx +6Zy) — (2Nx + 3Ny) =72 )
- Hiéu s6 hat p, n, e trong ion X** va ion Y?*: 0.25
(2Zy + Ny +2) — (2Zx + Nx—-3) =13 (3)
- Hiéu s6 khdi trong nguyén tir X va Y la: 0.25
(Zy + Ny)—(Zx+Nx)=5 4)
Lay (1)+ (2)tadugc: 2Zx +3Zy=74 (5)
Liy (3) — (4) ta dugc: Zy - Zx =3 (6) 0.5
Giai hé (5) va (6) duge  Zx = 13; Zy =16 => Nx = 14; Ny = 16 0.5
Vay X 1a Al (e=p=13; n=14) va Y 13 S (e=p=n=16). 0.25
Cong thtrc phan tu cua M: AlS;.
1.2 a. Taco:
18 yoen = %-R-R3
Vinols = puvent 0.25
N, .do chat khit
D=M
Vo
| 196973 0.25
4.1m.66
b. Ta c6 thé tich ciia chiée thi : Vi 60.60.60= 216.000 cm’ 0-25
Khéi luong gold ma thi co thé dung la: 025
ma, = 19,37.216 000 = 4181760 gam=4181,76 kg
1.3a a. + Goi Z 1a s6 dién tich hat nhan ctia X 0.25
1.5d | => Sb dién tich hat nhan cua Y, R, A, B, M lan luot 0.25
(Z+1),(Z+2),(Z+3),(Z+4),(Z+5)
H+ Theo gia thiét: [Z+ (Z+ 1)+ (Z+2)+(Z+3) + (Z + 4)+ (Z+5)] = 63 [0.25

=>7=38
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—3X; 9Y; 0R; 1A; 2B, M
0) (F) (Ne) (Na) (Mg) (AD
b. O*, F, Ne, Na“", Mg**, AI’" déu c6 cau hinh e: 1s* 2s* 2p°
S 16p e giéng nhau => ban kinh r phu thudc dién tich hat nhan. Pién tich
hat nhan cang 16n thi ban kinh r cang nho.

0.25

0.25

= Mg =20,2/0,6 = 33,67 ( g/mol)
Vi hai kim loai thudc hai chu ki lién tiép nén mot kim loai phai
c6 nguyén tir khdi nho hon 33,67 va kim loai con lai c6 nguyén

0.25
= oz > T p-> INe > INat > Puga+ > Fap+
Cau |Y NOi dung Piém
Cau2 2.1 4p +n; + ny + n3 + ny=825. (1) 0.25
(6.0d) 2.5d |a. Theobaitacohé¢ n;+ns—n;=121. (2) 0.25
Phuong trinh: n —n;—(n,—ny) =S5. 3) 0.25
4p + n;+ ns — (n2 + n3) = 333. (4) 0.25
100(p + ny) =33, 53p + n; + nx +n3). (5) 0.25
Tu (2): ni=n; +ns— 121.
Tu (3):n=n;—n3 +ns—5=2n4— 126.
Thay vao (4) ta dugc: 4p + n3 + ns- 124 +2n, —n3 + 126 = 333. > p =82 0.25
Thay n;, n, va p vao (1) va (5) ta duoc hé: [2n; + 4n, = 744.
ﬁ7n3 + 0, 5n, = 8236, 5 025
- n; =122 va nys=125 025
Vay n; = 1’26 van; = 124. 025
Céc so khoi 1a: A1=208; A,=206; A;=204; A,= 207
b. Ap dung cong thirc tinh nguyén tir khdi trung binh ta c6 0.25
A= 207, 249.
2.2 a. R thuoc nhom VIA nén cong thirc oxide c6 dang: ROs 0.25
1d  |Cong thuc hydroxide img v&i héa tri cao nhat ciia R 1a: H,RO, 0.25
b. Trong ROs; thi % O = [48/(My +48)].100% = 60%
=> M= 32. Vay R 1a Sulfur (S) 0.25
¢. SO; + H,0 - H,S0, 0.25
2.3 + Goi R 1a ki hi€u chung cua hai kim loai nhém IA, Mk cling la 0.25
2.5d [nguyén tir khdi trung binh ciia hai kim loai.
H+ Ta ¢6: nwy = 7,347/24,79 = 0,3 (mol) 0.25
2R + 2H,0 — 2ROH + H, 1 0.25
mol 0,6 0,3
0.25
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ttr khdi 16n hon 33,67.

Vay ta c6: Mg, =23 (Na) < Mg = 33,67 < Mg, = 39 (K) 0.25
Vay kim loai do6 1a Na, K.
2Na + 2H,0 — 2NaOH + H; 1 0.25
Mol x x/2 0.5
2K + 2H,0 — 2KOH + H, 1 '
Mol vy y/2
Ta c6 hé phuong trinh: 0.25
{X—y=0,6 { x=0.,2 mol
—»
23x +39y =202 = 0.4 mol
o v 0.25
my, = 23.0,2 = 4,6 (gam) 0.25
mg = 39.0,4 = 15,6 (gam) '
Cau Y Noi dung Piém
Cau3 3.1 Khi hinh thanh lién két hoa hoc trong phan tir PH; , nguyén tir hydrogen|1.0
(2,5d) |1d c6 1 electron hoa tri, mdi nguyén tir hydrogen can thém 1 electron dé dat
c4u hinh electron bdo hoa, nguyén tir phosphine c6 5 electron hoa tri nén
nguyén tir phosphine s& gop chung v&i mdi nguyén hydrogen 1 electron.
Phan tir PH; duoc biéu dién nhu sau:
P Q.,
“n
3.2 la. Viét dung cong thic Lewis ctia HoS 0.25
1,5d |- Viét ding cong thirc cau tao ciia H,S: H- S-H 0.25
b. Thé tich cua 10 gam H,S = 24,79.10/34=7,3L 0.25
Thé tich khong khi = thé tich gian phong =3 . 4 . 6 = 72 m’= 72000 lit |0 25
Trong 72000 lit khong khi c6 7,3 1it H,S nén trong 1.000.000 lit khong
khi c6: 1000000.7,3/72000 = 101,389 lit H,S. 0.25
Vay ndng do H,S trong gian phong 1a 101,389 ppm nén gay kich thich
mang phoi. 0.25
Cau Y NoOi dung Pié¢m
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Cau4 4.1 a. 3Cl, + 6KOH - 5KCI + KCIO; + 3H,0 0.5
(4.5(1) 1d b. 2Fe + 6HQSO4 dac,néng 9 Fez(SO4)3 + 3802 + 6H20 0.5
(mdi phuong trinh can bang dung, xac dinh dung chat oxi hoa, chat
khir duoc 0.5 diém
4.2 .
+2 -1 +3 +4
1.5d 4xFeS,Fe+2S+11¢
0 -2 0.25
11x0,+4ed20
o
= 4FeS,;+ 110, ; 2 Fe,O; + 8 SO, 0.25
_3,6.10°_ . 4 0.25
b. ngs = 120 =3.10"mol
r_ 0.25
4 F682 +11 Oz 2 F6203 + 8 SOz
Mol 3.10* 82500 05
Vie= 82500. 24,79.100/21= 9738928,57 lit = 9738,92 m’
4.3
N , 2,479 .
2,0d | Theo dau bai ta co: nkhf:%—79=0,1m01 0.25
M, . _
Ak =21 © = =21=>M,,;=42 0.25
My
Goi sb mol NO va NO;, 1an luot 14 x, y mol 0.25
- Taco: x+ty=0,1() 0.25
(42- 30)x- (46-42)y =0 (II)
Giai hé (LII) => x= 0,025 mol 0.25
y= 0,075 mol
0 +n +5 +2
ma M;IM+neN+3 e;IN
1 0,075 0,025
mol a na L 00 0.5
N+le ;IN 0.25
Mol 0,075 0,075
Bao toan electron: na= 0,075+ 0,075 =>a=0,15/n 0.25
=> My = 1,350/ 0,15=9n
= n=3 va M= 27 la théa man. Vay M 1a Al
au Y NOi dung Piém
Céu 5 a. Phan ung: 1C;Hs(g) + 50.(g) —3CO0x(g) + 4H,O(1) (1) 0,25
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(1,5d)

Ao — 8Ebcn T 2Ewcc) T SEb0-0) - 6Eb(c-0) - 8Eo0)
=8.418 +2.346 + 5.495 - 6.799 — 8.467 = - 2019 (kJ)
b. Pun s6i 2kg nudc can luong nhiét 1a: 2.4,2.(100-25) = 630 (kJ)
- B6t 1 mol (44 gam) C;H; toa ra lwong nhiét 1a: 2019 (kJ)
=> Pé dun s6i mot 4m nude (H = 80%) thi can khdi lwong propane 1a:
630 100

m, = - .'EEHQ'W = 17.16(g)

0,25
0,25

0,25
0,25

0,25

Luu y: Hoc sinh 1am theo cich khic diing dap so vin dwoge diém toi da.
Hét
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