PHONG GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI

HUYEN UNG HOA CAC MON VAN HOA LOP 9 - NAM HOC 2024 - 2025
" PE CHINH THUC PE THI MON: KHOA HOC TU NHIEN
(Mach kién thuc Chat va su bién doi chat, Vo Trai dat va
(Pé thi gom 02 trang) khai thac tai nguyén)

(Thoi gian lam bai: 120 phit khong ké thoi gian giao dé)

Bai 1. (3,5 diém).
1. Viét phuong trinh héa hoc cho chuyén héa sau:

(2)
(1) Fe;04 —  Fey(S0s);

(5) M
(6) FeCl; — Fe(NOs);

2. Mot hoc sinh y€u thich mén Khoa hoc tu nhién, trong chuyén vé tham
khu du lich Tam Céc - Bich Pong (Ninh Binh) c¢6 mang vé mot lo nudc (nudc
nho tir nhil da trén tran ciia hang dong xudng). Hoc sinh d6 di chia lo nuéc 1am
3 phan va 1am céc thi nghiém sau:

- Phin 1: Dun s6i.

- Phan 2: Cho tac dung véi dung dich HCI.

- Phan 3: Cho tac dung véi dung dich KOH.

Hay cho biét chat chu yéu c6 trong lo nude, néu hién tuwong va viét cac
phuong trinh héa hoc c6 thé xay ra & cac thi nghiém trén.

Bai 2. (6,0 diém).

1. a) Hap thu hét V lit CO, (dkc) vao 300 mL dung dich NaOH aM. Sau
phan tng thu dugc 10,6 gam Na,CO; va 8,4 gam NaHCO;. Tinh V va a.

b) Cho 18,5925 lit CO, (dkc) hap thu hoan toan vao 600 mL dung dich
NaOH 2M thu dugc dung dich A. Tinh khéi lugng cdc mudi co trong dung dich
A.

2. Bang kién thirc hoa hoc, hiy giai thich cac nhan dinh sau:

a) Khong dung cac d6 vat bang Aluminium (nhu x6, chdu ...) dé pha
nuodc voi trong.

b) Khi d4nh roi v& nhiét ké thity ngan (mercury) thi khong duoc ding
chdi quét ma nén ric bot luu huynh (sulfur) 1én trén.
Bai 3. (4 diém).

1. Cho mot mau d4 voi CaCO; vao dng nghiém chtra 10 mL dung dich HCI
IM. Ctr sau 1 phut nguoi ta do thé tich khi CO, thoat ra, duoc két qua nhu sau:
Thot gian (phat) 0 1 2 3 4

Fe Fe(OH);

Thé tich CO; (cm’) 0 52 80 91 91
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a) Tai sao phan Gng dung lai ¢ thoi diém 3 phut.
b) O thoi diém nao phan ng xay ra nhanh nhat.
¢) C6 nhitng bién phap nao dé phan tng xay ra nhanh hon.

2. C6 hai dung dich: Dung dich A chira H.SO4 85% va dung dich B chira
HNO; chua biét nong d6. Hoi: Phai tron hai dung dich theo ti 1¢ bao nhiéu dé
duoc dung dich méi, trong d6 H,SO, ¢ néng d6 60% va HNO; ¢6 nong do 1a
20%. Tinh nong dd phan trim cua dung dich HNO; ban dau.

Bai 4. (6,5 diém).

1. Cho m gam Zinc vao dung dich chtra 0,1 mol Silver nitrate va 0,15 mol
Copper (II) nitrate. Sau mot thoi gian thu dugc 26,9 gam két tua va dung dich X
chira 2 mudi. Loc bo két tua, thém tiép 5,6 gam bt Iron vao dung dich X. Sau
khi cac phan tmg xay ra hoan toan thu duoc 6 gam két tia. Tinh gia tri ciia m.

2. Chia hdn hop A gdm Iron (II) oxide va Copper (II) oxide thanh hai phan
bang nhau:

- Phan 1: Phan tmg vira du v6i 200 mL dung dich H,SO, 2M.

- Phan 2: Cho vao dng st, d6t nong va dan mot ludng khi Carbon monoxide
di qua 6ng. Sau mot thoi gian phan ung thy trong dng con lai 28 gam hdn hop
B gdm 4 chét ran va 10,2 gam hdn hop khi di ra khoi ong. Biét ctr 1 lit khi nay
nang gap 1,275 lan 1 lit khi oxygen do & cung diéu kién.

a) Xac dinh phan trim khdi luong mdi chat trong hdn hop A.

b) Cho toan bo 28 gam hdn hop B ¢ trén vai cdc chira luong du acid HCI,
khudy déu cho cic phan Gng xdy ra hoan toan. Tinh sd gam chét ran toi da
khong bi hoa tan.

Chobiét: H=1;C=12; N=14; 0= 16; Na=23; S =32;
Fe=56; Cu=64; Zn=65; Ag=108; ...
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PHONG GIAO DUC VA DAO TAO KY THI CHON HQC SINH GIOI
UNG HOA CAC MON VAN HOA LOP 9 NAM HOC 2024 - 2025

HUONG DAN CHAM MON KHTN
(Mach kién thirc Chét va su bién d6i chat, V6 Trai dat va khai
thac tai nguyén)

Bai Hudéng din cham Diém

Bai I 35d

£0
(1) 3Fe + 202 —* FC304
(2) FC3O4 + 4HZSO4 — Fez(SO4)3 + F€SO4 + 4H20

1 (3) Fez(SO4)3 + 6NaOH — ZFG(OH)3 1 + 3Na,SO, 0,25 d/
(1,5d) (4) Fe(NOs); + 3NaOH — Fe(OH); L + 3NaNO; PTHH
(5) FeCl; + 3AgNO3 —+ Fe(N03)3 + 3AgC1 !
40

(6) 2Fe + 3Cl, — 2FeCl;

Lo nuéc ban hoc sinh mang vé 1a dung dich chira chu yéu Ca(HCOs)..
- Phan 1: PBun s61 xuat hién céan trang va c¢6 khi khong mau thoat ra.

!-'D
Ca(HCO:s3), = CaCOs L + CO, T + H,O
2 - Phan 2: Cho tac dung véi dung dich HCI ¢6 khi khong mau thoat ra.
(2,0d) Ca(HCO:s), + 2HC1 = CaCl, +2CO, T +2H,0 20d

- Phan 3: Cho tac dung voi dung dich KOH xuat hién két tua trang.
Ca(HCOs;), + 2KOH— CaCO;!l + K,CO; + 2H,0
Ca(HCOs), + KOH— CaCOs;!l + KHCO; + H,O

Bai Il 6,0 d

a) PTHH: COz + 2NaOH — N32C03 + Hzo (1)
mol: 0,1 « 0,2 « 0,1

CO, + NaOH — NaHCO; )
mol: 0,1 0,1 & 0,1
1,0d
$6 mol Na;CO; va NaHCO; 1a: 1 yq, o, = 1oe = 0,1 (mol)
1 2
(4,5d)
2.4
N yarco, = g, = 0.1 (mol)
Theo PTHH (1, 2):
Téng s6 mol CO, phan tng 1a; M co, = 0.1+ 0.1 = 0,2 (mol)
, 0,75 d
The tich khi CO, tham gia phan tng & dkc la:
v ="Veo, = 0.2.24,79 = 4,958 (lit)
Tong s6 mol NaOH phan tng 1a: "yaos = 0,2+ 0,1 = 0,3 (mol)
0,75 d

Nong do mol/lit dung dich NaOH la:
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18,5925

24,79
600
n = —.2=1,2 (mol

= 0,75 (mol)

b) Tacoin gg =

NMyepg _ 1.2 2

Xeét tile: ngo, 073
— Thu duogc hdn hop 2 mudi Na,COs va NaHCO; 1,04
PTHH:
CO, + 2NaOH — Na,COs; + H.O (1)
mol: x —» 2x — X
CO; + NaOH — NaHCO; (2)
mol: y— y — y
Goi s6 mol CO, tham gia phan tng (1, 2) lan luot 13 x, y mol
Phuong trinh cho s6 mol CO, 13: x +y = 0,75 (¥)
Theo PTHH (1, 2):
Phuong trinh cho s6 mol NaOH 13; 2x +y = 1,2 (*¥)
x+y= 075
Tu (*, **), ta c6 h¢ phuong trinh: {2_ x+y=172 L0d
o x=04 ’
Giai hé phuong trinh, ta duogc: { _
v=20,3
Khéi lugng cac mudi thu duoc b trong dung dich A 1a:
M ya,co, = 106.0,45 = 47,7 (gam)
M yanco, = 84 .0,3 = 25,2 (gam)
a) Khong dung cac dd vat bang Aluminium (nhu x6, chau ...) dé pha
nudc voi trong. Vi nude voi trong c6 chira Ca(OH); la dung dich kiépq 1.0 d
(base ki€ém), chat nay s& pha huy dan cac d6 vat bang Aluminium dan ’
dén nhanh bi hong, vi c6 xay ra phan tng:
A1203 + Ca(OH)z — C&(AlOz)z + HzO
2 2A1 + Ca(OH)z + ZHzo — C&(AlOz)z + 3H2 T
(1,5d) | b) Khi danh roi v& nhiét ké, néu dung chdi quét thi hoi thuy ngan
(mercury) doc s& gay hai cho strc khoe (qua dudng ho hap di vao mau)
nén ching ta dung diém sinh (bdt luu huynh - sulfur) tan nho, rac vao
chd thily ngan roi vai dé thu gom, Vi chit tao thanh & dang ran va 0,5d
khong bay hoi.
PTHH: Hg +S — HgS | (mau den)
Bai II1 4,0 d
a) Phan tng dung lai & phut thir 3, c6 thé do mau da voi tan hét hoic
HCI trong dung dich hét. 0,5d
b) Toc d6 phan tng = thé tich CO,: 1 phut
Thot gian (phut) 0 1 2 3 4 0,5d
{ Thé tich CO, (cm’) 0 52 80 91 91
(2,0 @) || Toc d6 phan Gmg (cm’/phit)] 0 52 28 11 0

Tbc d0 phan Gng & thoi diém 1 phat dau tién xay ra nhanh nhat.
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c¢) Bién phap dé phan trng xay ra nhanh hon:
- Tang ndéng d§ HCI trong dung dich HCI.

- Pap nhé miu da voi CaCO; dé lam ting dién tich tiép xuc véi acid| 1,0d
HCI.
- Bun nong dung dich acid HCI.
Goi khdi luong dung dich H,SO4 va HNO; ban dau 1a m;, m, va né)ng
d6 phan tram ctia dung dich HNO; trong dung dich ban dau 13 a%.
Dung dich sau khi tron c6:
C% ,50, = ——? .100 = 60 (%)
a%h .msq
(2,(2) d) C% HNOy - my +mg -100 =20 [Ufﬂ) —=+ My My = 12:5 2,0 d
Thay m; =2,4. m,
a% .my 100 = 20 (%)
2,4.my + my a ’
= a = &8
Vay ndng d6 phan trim cta dung dich HNO; ban dau 13 68%.
Bai IV 6,5 d
PTHH: Zn + 2AgNO; —Zn(NOs), + 2Ag!l (1)
mol: 0,05 = 0,1 - 0,05 ~ 0,1
1d
/n + CH(NO3)2 - Zl’l(NO3)2 + Cul (2)
mol: y - y Sy Sy
Goi s6 mol ban dau cua Zn 1a: x (mol)
S6 mol Cu(NOs), phan tng (2) 1a: y (mol)
Sau mdt thoi gian phan ing thu dugc dung dich X chira 2
mudi: Zn(NOs), : 0,05 + y (mol) 0,5d
Cu(NOs), chura phan tng hét: 0,15 — y (mol)
Chét ran thu dugc 26,9 gam gom: { Ag: 0,1 mol
1 Cu: y mol
(2,5d) Zn chwa hét: x - 0,05 - v mol
Cho Fe tac dung véi dung dich X:
Fe + CU(NO3)2 — Fe(NO3)2 + Cu (3)
mol: 0,15-y 0,15—-y 0, 15 y
- - 2,0d
Theo PTHH (3) 12‘1 Nfe 3) = 0,15 -y
Theo bai ra, ta c6: me. ban dau — mr. ) + Mey 3 = 6
5,6 -56.(0,15-y) +64.(0,15-y)=6 —y=0,1
Phuong trinh cho khéi luong 26,9 gam két tua 1a:
65.(x-0,05-y)+108.0,1 +64.y=269
Thay y=0,1 — 65.x=19,45
Vay khdi lvgng Zn ban dau 1a: m = 19,45 (gam)
) S6 mol H,SO, la: R _ 200 504 (mol)
(4,0d) =L 1000°

Goi s6 mol FeO va CuO trong mdi phan lan luot 1a: x, y mol
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- Phan 1:
PTHH: FeO + HZSO4 — FGSO4 + HQO (1)
mol: X X

CuO + HzSO4 — CUSO4 + HzO (2)
mol: 'y L vy

Theo PTHH (1,2), phuong trinh cho s6 mol H,SO, 1a: x +y = 0,4 (*)

0,75 d

- Phan 2:
PTHH: FeO + CO £ Fe + CO,(3)

mOIZX%X%XﬁX

CuO + CO £ Cu + CO,(4)
mol: vy y y —= Yy

0,25d

Hon hop B gom 4 chat ran: Fe, Cu, va CuO, FeO chua phan tmg hét.
Khi di ra khéi 6ng 1a: CO, va CO chua phan tng hét.
Khoi lugng mol ciia hon hop khi la:

Myin nop = 1,275 .32 = 40,8 g5 mo] hdn hop khi 1a:
10,2

Mhdnhor = g4 = 0,25 (mol)
Ta co: { Neg T Neg. = 0,25 — {nm =10,05

28.ngp + 44 ngp_ = 10,2
Tu PTHH (3, 4), ta c6: Neope = Neo, = 0,2 (mol)
Theo dinh luat bao toan khoi lugng:

Moxide T Meo p/e — Mg + Meg,

—72.x+80.y+28.02=28+44.0,2
—72.x+80.y=2312(**)

Neg, = 0,2

1,0d

{ x+v=104
Tl (*) va (**), ta c6 hé phuong trinh: (72 .x +80.y = 31,2

=01
Giai hé phuong trinh, ta duogc: {V =03
Thanh phan phan tram veé khoi lugng cia moi oxide la:

72.01 100 = 23,08 %
312 0 TR

YoMy, = LUUYD — £3,U8Y0 = /0,94 Y0

YomMpg =

0,5d

b) FeO + 2HCI — FeCl, + H,O (5)
CuO + 2HCl — CuCl, + H,O (6)
Fe + 2HCI — FeCl, + H, (7)
=> Khéi luong chat rin khong bi hoa tan 1a khdi luong cua Cu.
Ma theo dé khbi lvong Cu tdi da <=> mc, dat GTLN
Khi d6:| g, = Neg, = 0,2 mol

Vay khoi luong cua Cu la: mgq, =64.0,2=12,8 (g)

1,0d
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Luu y: Hoc sinh lam cach khac hoac PTHH khac diung van cho diém.
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