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PE 1 DE ON TAP GIUA HOC KY 1
NAM HOC 2026-2027

MON: HOA 11
Cho biét nguyén tir khéi: H=1; C=12; O = 16; Al=27; S = 32; K = 39; Mn = 55; Fe = 56.
Cac ki hiéu va chir viét tit: s: ran; : 16ng; g: khi; ag: dung dich nuéc.
Phan L. Thi sinh tra 10i tir cAu 1 dén cAu 18. M&i cAu héi thi sinh chon mét phwong 4n.
Céu 1. Chat X 1a mot trong cac tac nhan gy ra mua acid, swong mu quang hoa, hiéu Gng nha kinh, hién tuong
pha nhudng, 6 nhiém moi trudng.... X 1a

A. NH;. B. SO.. C. NOx. D. HNO:s.
Cau 2. Sb oxi hoa cia N trong NO, N,O, NO,, HNO; lan luot 1a
A.+2, +2; +4, +5. B. +2, +1; +4, +5. C.+2, +1; +4, +5. D. -3, +2; +4, +5.

Céu 3. Sulfur dioxide va cac oxide cua nitrogen trong khi quyén hoa tan trong nuéc tao thanh mua acid. Phat
biéu nao sau day dung?

A. Thu hoi sulfur tir cac khi thai nhu H,S, SO,. ¢6 thé 1am giam su hinh thanh mua acid.

B. Thanh phan chinh ctia mua acid 13 H,SO; va HNO:;.

C. Nudc mua c6 pH > 5,6 duoc xem la mua acid.

D. Cong thirc hda hoc cia NOy trong khi thai 6 t6 udn 1a NO..

Cau 4. Xét phan tmg thuan nghich tdng quét: aA + bB < ¢C + dD.
O trang thai can bang, hang s6 can bang (Kc) ctia phan mg duoc xéac dinh theo biéu thic:
[ALB (AP o _Lcr Doy [clio]
A [clD) g © [CFDr c. © [T b ° [ALB

AHL. = 1176k

Céu 5. Cho can bang hoa hoc sau: CaCOs(s) — CaO(s) + COx(g)

Yéu té nao sau day lam cho cén bang dich chuyén theo chiéu thuan?
A. Tang nong d6 khi CO,. B. Tang 4p suat.
C. Giam nhiét do. D. Tang nhi¢t d6.

Cau 6. Cho phuong trinh: NH; + H,O E NH4" + OH
Trong phan tmg thuén, theo thuyét Bronsted — Lowry chét nao 14 base?

A. HO. B. NH;. C.OH. D. NH,".
Céu 7. Dung dich chat nao sau ddy c6 pH > 7?
A. NaNO:. B. KCL C. H,SO.. D. KOH.
Ciu 8. Hinh sau biéu thi sy phan li ctia ba acid HA (A = X, Y hoic Z); phén to nude da dugce bo qua.
J = Ha @ - h0 QD -
QP @ O -s*..,.m
- s -
VR 0F% “u @
HX HY HZ
Phat biéu nao duéi day diing?
A. Acid manh nhit 1a HZ. B. Acid yéu nhat 1a HY.
C. Chiéu giam dan lyc acid: HY > HZ > HX. D. HX 14 chét dién li manh.

Cau 9. Trong cac phan mg dudi day, phan ing nao NH; thé hién tinh base?
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A. 8NH; + 3Cl, — 6NH.CI + N.. B. 2NH; +3CuO — 3Cu+ N, + 3H,0.
C. 4NH; + 50, — 4NO + 6H,0. D. NH; + HCl — NH.,CL.

Ciau 10. Khi sir dung pipette qua bop cao su dé hut mot thé tich chinh xac dung dich chat 1ong tir lo héa chét,
thao tac nao trong thao tac sau day la dung quy trinh k¥ thuat?
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1. Cém siu ddu pipet cham sat vio diy
kg hoa chit rii méi bop qua cao su 38
it chdt [3mg len.

> N

3. Cam ddu pipet wan chit Kng, bap mank
cud bdp cao su 110 e teo téng s bot di
hba tan d8u khi rbi mei hat.

e

@k_ﬁ

2. Bop nhe qué cao su d& dfy hét khing khi ra

O

U

ngad trutic khi cam dau pipet vio chat lng,
seu g6 thé kdng tay blr vir & chit kng ding lén.

.
a

4

]
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. Diing miéng ngdm tuc 1idp vao diu trén ola

pipet dié it menh dung dich in néu khing
tien thdly qud bip cao 5w

A. Thao tac (1). B. Thao tac (2).
C. Thao tac (3). D. Thao tac (4).
Cau 11. Cho hinh v¢& dudi day
i i Diia thiy tinh Diia thiy tinh
Il i\ nhing X(aq) dic nhing Y(ag) déc
II|I II|I 1 I|I /
- JL .
f it & V
i .'. 1| /.',
Dung dich X Dung dich ¥ Tinh thé khdi tring xuit hién
Hai dung dich ddm déc X va Y ndi trén la
A. NH3 Vél HNO3 B. NH3 Vé Ca(OH)z C. NH3 Vé. HzSO4. D. NH3 Vél HCI
Céu 12. Trong cac phan (mg sau day, phan ng nao ap suit khéng anh huong dén cin bang phan tng?
A. N, + 0O, HE 2NO. B.2NO + O, HE 2NO..
C.N, + 3H2B H 2NHs. D. 2S0, + OzH e 2S0s.

Phan II. Thi sinh tra 16i tir cAu 1 dén ciu 4. Trong mdi y a), b), ¢), d) & mdi ciu, thi sinh chon diing hoic sai
Céu 1. Dit chua la dit c6 d6 pH duéi 6,5. Khi dat chua, cac khoang sét trong dét bj pha v&, giai phong ra cac ion
APty do gay bét loi cho cay trong. Néu dat chua nhiéu, ion A’ di dong cao c6 thé gay doc cho hé ré cay, lam

cho ré bi bé va chun lai khong phat trién. Mudn san xuat dugc trén nén dat ndy can phai cai thién do chua dat
trude khi gieo trong.
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Mot ndng nhan da lam thi nghiém xac dinh d¢ pH é’ﬁa dat tréng clia minh nhu sau: Lay mot luong dat cho vao

nude vira loc 1ay phan dung dich dung méay pH do duoc gia tri pH 1a 3,602.
Cho cac phat biéu sau:

a. Mau dat trén c6 moi trudng acid, thudc loai dat chua.

b. Nong d6 [H'] trong mau dt trén bang khoang 3.10""M.

c. C6 thé cai tao mau dt trén bang cach bon dam ammonium nhu NH,C1

d. Néu bon tro thuc vat (K,COs) sé 1am ting gia tri pH cua dat vi ion COs* bi thuy phéan theo phuong trinh sau:

CO;* + H,O<— HCO; + OH' tao mdi trudng base.

Céu 2. Thuc hién chuan d6 NaOH bang dung dich HC1 0,1 M nhu sau:

¥ - H———-
-,'I _I_I# — -"_I, _L|=
| i
.II ]'. .:-I -I'
for— "':"1 4

Cho cac phat biéu sau:

a. Trong thi nghi¢m chuén do, dung dich acid, base dugc chira lan luot trong binh tam giac va burette.

b. Pé nhén biét diém twong dwong, ngudi ta thuong ding chi thi phenolphtalein do ¢é sy d6i mau ¢ khoang pH
gan v6i diém tuong duong.

c. Pé xac dinh ndng d6 cua dung dich NaOH bang dung dich acid HCI d4 biét ndng do thi thoi diém két thuc
chuan do duoc x4c dinh bﬁng giot dung dich HCl cudi cung dugc nhd Xuéng tur burette lam dung dich
phenolphtalein trong binh tam gic chuyén sang mau hong nhat bén trong khoang 20 giay.

d. Gia st binh tam giac chira 15 mL dung dich HCI, sau khi két thuc chuan d dung hét 20 mL dung dich NaOH
thi ndng d6 NaOH xac dinh duoc 14 0,075 M.

Cau 3. Sulfuric acid (H,SO,) 1a hop chit quan trong trong cong nghiép hoa chat, duge sir dung nhiéu trong san
xuit phan bon, khai khoang, ché bién dau mo,...Trong cong nghiép, sulfuric acid 98% duogc san xuét tir sulfur
theo phuwong phép tiép xtc, dugec mé ta nhu hinh dudi day:
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Khi S0; + 0,

e

Sulfur (S)

sna khi khé Lb tang chira xic téc 49
s dae o on V05 & 450 - 500°C =4 !'—p H,S0, 98%
- > - > - .
Giai doan 1 Giai doan 2 Giai doan 3

a. Chét xtc tic & giai doan 2 1am ting tdc d6 phan Gmg va ting hiéu suat tong hop SOs.

b. Muc dich ding luong du khong khi dé phan mg xay ra hoan toan.

c. X 1a H,SO4 dac, Y 1a H,SO4.nSO; (oleum).

d. Theo tiéu chuan quéc té quy dinh néu lwong SO, vuot qua 1,0.10~° mol/m* khong khi thi bi coi 1a 6 nhidm. Két
qua phan tich 50 lit khong khi c¢6 0,042 mg SO,, vi vay khong khi bi 6 nhiém.

Cau 4. Dé xur Iy ion ammonium (NH,") trong nudc thai chan nudi, A4 i M,

nguoi ta st dung phuong phap "air stripping". Dau tién, nudc thai
duoc nang pH 1én 10,5 bang voi t6i Ca(OH),, sau d6 duoc cho chay tir
trén xudng trong mot thap dém. Ludng khong khi dugc thdi nguoc
chiéu tir dudi 1én dé 16i cudén khi NH; ra ngoai. Trong diéu kién van
hanh nay, hiéu suét loai b6 ammonium dat 85%. Két qua phan tich
ham luwong ammonium ctia ba mau nude thai dau vao nhu sau:

M Ham lwgng ammonium (tinh theo N) g e
Au trong nwéc thai (mg/lit) R
1 6

2 20

3 80

Gia st tién hanh xir 1y ba mau trén theo phuong phap da néu, biét rang tiéu chuan ham lugng ammonium cho
phép sau xtr Iy dé xa ra mdi truong 1a 1,5 mg/lit (tinh theo N). Cho cac nhan dinh sau:

a. Sau xu 1y, mau nudc thai (1) dat tiéu chuan x4 thai.

b. Viéc thém Ca(OH), nham 1am ting pH, chuyén dich cin bang giita NH,* va NH; theo huéng tao NHs.

c. Nong d6 ammonium con lai sau xir Iy cia mau (2) va mau (3) 1an luot 13 3 mg/L va 15 mg/L.

d. Viéc sir dung thap dém va thoi khi nguoc dong gitip tang dién tich tiép xtc pha khi — 1ong, tir d6 nang cao hiéu
qua tach NHs.

Phan II1. Thi sinh tra 1oi tir cAu 1 dén cAu 4.
Cau 1. Cho cic chit kém sb thtr tu nhu sau: (1) iron(III) oxide, (2) k&m (zinc), (3) bot luu huynh (sulfur), (4)
potassium bromide, (5) than gd. Khi tiép xtic véi sulfuric acid dic, chat nao bi oxi hoa? Hay ghi cac sb tht ti cia
nhitng chét da chon theo thir tu tang dan (Cau: 1234).
CAu 2. Sy phu thudc cua do tan khi ammonia trong nude vao nhiét 36 (°C) dugc mo ta & hinh sau:
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Do tan (g/NH,/100g H,0)
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Nhiét dg (°C)
Tinh néng d6 phan trim cua dung dich ammonia bdo hoa & 30 °C.(1am tron dap 4an dén hang phan mudi)
Ciu 3. Cho cac chét: HCI, HF, HNO,, KNOs, CH;COOH, H,S. C6 bao nhiéu chat thudc loai chat dién li yéu?
Céu 4. Dung dich NaOH thuong dugc dung 1am dung dich chuin trong phuong phap chuin d6 acid-base va
duoc pha tir hoa chat rin NaOH. Mot quy trinh chuan bj dung dich NaOH duoc thyc hién nhu sau: can 0,4 g
NaOH rin va pha vao nudc cit thanh 1,0 L dung dich NaOH. Dé dung dich vira pha trong binh kin. Nong do cua
dung dich NaOH vira pha duoc xac dinh bang phép chuan d6 véi dung dich don acid manh (d3 biét ndng do
chinh x4ac), str dung chi thi 1a dung dich phenolphthalein.
Dung cu str dung cho chuin d6 gém: binh tam giac-250 mL, burette-25 mL, cde-50 mL, pipette-10 mL va cac
dung cu can thiét khac.
Xét cac phat biéu sau:
(1) Can dé dung dich NaOH vira pha trong binh kin dé tranh dung dich NaOH hap thu CO,, H,O trong khong khi
lam néng do dung dich chuén bj sai léch.
(2) Mot s6 dung cu do chinh xac thé tich 1a burette-25 mL, pipette-10 mL.
(3) Burette dung dung dich NaOH s€ thuén tién hon cho xé4c dinh diém két thuc chuan do
(4) Xét ba vi tri dé doc thé tich trén burette nhu hinh bén.
Trong ba vi tri doc thé tich trén burette nhu hinh trén, vi tri doc dang 1a vi tri 2. . T
(5). Khi chuin d6 nguoi ta thuong tién hanh thi nghiém maot 1an. .
(6). Trong mot phép chuan do, tai thoi diém dung dich trong binh tam giac d6i mau 6n dinh 2\
trong vong 30 gidy, thé tich doc duoc trén burette 1a 10,01 mL va c6 mdt giot dung dich con
treo & dau dudi ctia burette. Mot hoc sinh (A) cho ring can iy giot dung dich nay vao binh
tam giac. Mot hoc sinh khéac (B) lai cho rang nén bo giot dung dich nay. Trong hai ban (A)
va (B) thi y kién ctia ban (A) dung, (B) sai.
Liét ké cac phat biéu dang theo thir tu ting dan?
Phéan IV. TU LUAN
Cau 1.
a. Hay viét cac phuong trinh minh hoa cho cac tinh chét sau day:

w7 WA 1]
LY

=

+ cho khi ammonia tac dung vdi copper (II) oxide

+ nitrogen tac dung alummium & nhiét do cao

b. Dua vao thuyét acid-base ciia Brensted-Lowry, hdy viét phan mg xac dinh vai trd cta cac ion sau khi cho tac
dung v6i nude: HE, NH,'

Céu 2. Trong dung dich mudi Fe*' ton tai can bang hod hoc sau:

Fe* + 3H,0° 1 Fe(OH), 4 + 3H'
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Trong phong thi nghiém, dé bao quan dung dich Fe3§, ngu:y(‘yi ta thuong thém vao binh dung vai giot dung dich
acid HC1 hoic H,SO, lodng. Dya vao nguyén 1y Le Chatelier hily xac dinh chiéu chuyén dich khi thém HCI hozc
H,SO, lodng vao can bang trén va giai thich vi phai cho thém HCI hodc H,SO, dé bao quan dung dich Fe**.
Céu 7. Trong mdt 1an quang cdo trén ti vi, mot hing san xuét vira cong bd loai thude thude khang axit da day
méi vira cho ra doi ¢6 tén goi Rolaids chira thanh phan chinh 1a hoat chat NaAl(OH),COs. Loai thudc nay co
kha ning trung hoa 47 lan trong luong acid da day. Mot vién Rolaids chira 0,334 gam hoat chit NaAl(OH),COs.
Mot vién Tums, Di-Gel chtra khoang 0,104 gam CaCOs. Gia thiét mot cde nudc ngot Coca Cola cé thé tich 250
mL va pH = 3,0.
Néu dung riéng mdi loai thudc, thi can bao nhiéu vién thuéc Rolaids va bao nhiéu vién thuéc Alaka Seltzer dé
trung hoa hét luong acid c6 trong cbc chira 250 mL nude ngot coca cola?

DAP AN
PHAN I (4,5 d). Cu tric nghiém nhiéu phwong 4n lwa chon.
Thi sinh tra 15 tir cAu 1 dén cau 18. Mdi cau hoi thi sinh chi chon mét phwong an.

Cau Pap an Cau Pap an
1 C 10 B
2 C 11 D
3 A 12 A
4 C 13
5 D 14
6 B 15
7 D 16
8 C 17
9 D 18

MBOi cau tra 161 dung thi sinh duoc 0,25 &

PHAN II (4 d). Cau tric nghiém ding sai.

Thi sinh tra 16 tir cAu 1 dén ciu 4. Trong mdi y a), b), ¢), d) & mdi cau, thi sinh chon dang hoic sai.
- Diém t6i da ciia 01 cau hoi 14 1 diém

- Thi sinh lya chon chinh xac 01 y trong 1 cau hoi dugc 0,1 diém

- Thi sinh lya chon chinh x4c 02 y trong 1 cau hoi dugc 0,25 diém

- Thi sinh lya chon chinh xac 03 y trong 1 cau hoi dugc 0,5 diém

- Thi sinh lya chon chinh xac 04 y trong 1 cau hoi dugc 1 diém

Dao 4 Do 4
Cau Lénh héi (aD‘; Sa)“ Cau Lénh héi (:)‘; 5“
a b a S
b S b S
1 3
c S c b
d b d 1))
a b a b
b b b b
2 4
c S c S
d b d b

PHAN III (1,5 d): Cau tric nghiém yéu cau tra 1oi ngin.
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Thi sinh trd 161 tir cau 1 dén cau 6. Moi cau tra 161 dung thi sinh dugc 0,25 diém

Cau 1 2 3 4 5 6

DA 4 28,6 4 4

HUONG DAN GIAI CHI TIET
Phén L Thi sinh tra 10i tir cAu 1 dén cdu 18. M§i cAu héi thi sinh chon mét phwong an.
Céu 1. Chat X 1a mot trong cac tac nhan gy ra mua acid, swong mu quang hod, hiéu Gmg nha kinh, hién tuong
pht nhudng, 6 nhiém méi truong.... X 1a

A. NH.. B. SO.. C.NO.. D. HNO:;.
Céu 2. S6 oxi hod cta N trong NO, N,O, NO,, HNO; lan luot 1a
A. 42, +2; +4, +5. B. +2, +1; +4, +5. C.+2,+1; +4, +5. D. -3, +2; +4, +5.

Cau 3. Sulfur dioxide va cac oxide cua nitrogen trong khi quyén hoa tan trong nuéc tao thanh mua acid. Phat
biéu nao sau ddy dung?

A. Thu héi sulfur tir cac khi thai nhu H,S, SO,. ¢6 thé 1am giam sy hinh thanh mua acid.

B. Thanh phan chinh ctia mua acid 1a H,SO; va HNO:.

C. Nudc mua c6 pH > 5,6 dugc xem la mua acid.

D. Cdng thuc hoa hoc cia NO, trong khi thai 6 t6 ludn 1a NO..

Céu 4. Xét phan ung thuan nghich tong quat: aA + bB<— cC + dD.
O trang thai can bang, hang sd can bang (Kc) ciia phan ing dugc xac dinh theo biéu thirc:
AL o 1AL o _[CrIor _[clD)
Tl L C d L 3 b CTTrarTIRl
NARCID g 0 [CFD] ¢ T TAF b T IAIB

> — Alr
Cau 5. Cho can bang hoa hoc sau: CaCOs(s) < CaO(s) + COx(g) AHy=+176kJ

Yéu t6 nao sau ddy lam cho can bang dich chuyén theo chiéu thuan?
A. Tang nong d6 khi CO,. B. Tang 4p suat.
C. Giam nhiét do. D. Tang nhiét d6.

Ciu 6. Cho phuong trinh: NH, + H,0 = B NH,* + OH-
Trong phéan g thuén, theo thuyét Bronsted — Lowry chét nao 1a base?

A. H0. B. NHs. C.OH. D. NH,4".
Céu 7. Dung dich chét nao sau day c6 pH > 7?
A. NaNOs. B. KCI. C. H»SO.. D. KOH.

Cau 8. Hinh sau biéu thi su phan li cua ba acid HA (A = X, Y hodc Z); phan tir nudc da duoc bo qua.
hu = HA '..‘_; = H3ﬂ+ o = A'

QY0 T O Ve
R || T @R
@@ ¥e o X%
\-»J""Ju-' Uhf-g D VD
HX HY HZ

Phét biéu nao dudi day ding?
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A. Acid manh nhit 1a HZ.
C. Chiéu giam dan lyc acid: HY > HZ > HX.

B. Acid yéu nhat 1a HY.
D. HX 1a chéat dién li manh.

Cau 9. Trong cac phan mg dudi day, phan img nao NH; thé hién tinh base?

A. 8NH3 + 3C12 E— 6NH4C1 + N.,.
C.4NH; + 50, — 4NO + 6H,0.

B. 2NH; + 3CuO — 3Cu+ N, + 3H,0.
D. NH; + HCl — NH,CI.

Céu 10. Khi sir dung pipette qua bop cao su dé hut mot thé tich chinh xac dung dich chat 1ong tir lo héa chét,
thao tac nao trong thao tac sau day la dung quy trinh k¥ thuat?

@ k
i

"

]

1. Cém siu ddu pipet cham sdt vao day
ky hoa chit rii méi bop qua cao = 38
Fuit chdt ldng lén

° N

Tt

3. Cém d3u pipet wio chit Mag, Bap mank
qué bip cao su likn tue i tikng si bot 6
héa tan déu khi rbi mei hat

]

A. Thao tac (1).
C. Thao tac (3).
Cau 11. Cho hinh v¢& dudi day

- :=|_||-. JI. -
i Il
| I'I
I A
I} |
|

Dung dich ¥

Dung dich X

Hai dung dich ddm déac X va Y ndi trén la

N
o

2. Bég nhe quad cao su d8 ddy ket khiing khi ra

ngad trutic khi cam dau pipet vao chat lng,
seu g6 thé kng tay bir bir & chit kg déng lén.

£ 1
it
4. Ding miéng ngam truc tidp vao diu trén cis
pipet 4@ hot manh dung dich 0 néw khéng
tien thdy qud bip cao su

B. Thao tac (2).
D. Thao tac (4).

Diia thiy tinh Biia thiy tinh
nhiing ¥(aqg) déc nhing Y{ag) dic
1“"\ -l

Tinh thé khdi tring xust hién

D. NH; va HCL

A. NH3 va HNO3 B. NH3 va Ca(OH)2 C. NH3 va HzSO4.
Céu 12. Trong cac phan tng sau day, phan g nio ap suat khéng anh hudng dén cin bang phan tmg?

[yl [yl
A. N>+ 0O, k 2NO. B. 2NO + O, - 2NO..
C.N, + 3H2ﬁ Ll 2NHs. D. 250, + OzE el 2S0:s.

Phan II. Thi sinh tra 16i tir cAu 1 dén ciu 4. Trong mdi y a), b), ¢), d) & mdi ciu, thi sinh chon diing hoic sai
Cau 1. Pit chua la dat co do pH dudi 6,5. Khi dat chua, cac khoang sét trong dét bi pha v&, giai phong ra cac ion
APty do gay bét loi cho cay trong. Néu dat chua nhiéu, ion AI** di dong cao c6 thé gay doc cho hé ré cay, lam
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cho ré bi bé va chun lai khong phat trién. Mubn san t;iuéit Eiu’qc trén nén dat nay can phai cdi thién do chua dat
trude khi gieo trong.
Mot nong nhan da 1am thi nghiém xac dinh d6 pH cua dat tréng cua minh nhu sau: Léy mot luong dét cho vao

nude vira loc 1ay phan dung dich dung méay pH do duoc gia tri pH 1a 3,602.
Cho céc phat biéu sau:

a. Mau dit trén c6 moi truong acid, thudc loai dét chua.

b. Nong d6 [H'] trong mau dét trén bang khoang 3.10""M.

c. C6 thé cai tao mau dt trén bang cach bon dam ammonium nhu NH,C1

d. Néu bon tro thuc vat (K,COs) s& 1am ting gia tri pH cua dat vi ion COs* bi thuy phéan theo phuong trinh sau:

COs* + H,O€<— HCO5 + OH' tao mdi trudng base.

Huéng dan giai

a. Dung

b. Sai vi [H 1210777 =0,00025M

¢. Sai vi mudi NH,CI khi hoa tan trong nuéc s& cho méi truong acid do ion NH,* bi thuy phan theo

phuong trinh sau: NH," + H,O <— NH; + H;0"
c. Pung

CAu 2. Thuc hién chuin d6 NaOH béng dung dich HCI 0,1 M nhu sau:

Cho céc phat biéu sau:
a. Trong thi nghiém chuédn d¢, dung dich acid, base dugc chira lan luot trong binh tam giac va burette.
b. Dé nhan biét diém tuong duong, ngudi ta thuong ding chi thi phenolphtalein do ¢6 sy ddi mau ¢ khoang pH
gan v6i diém tuong duong.
c. Bé xac dinh ndng d6 cua dung dich NaOH bang dung dich acid HCI d biét nong do thi thoi diém két thuc
chuan do duoc xac dinh b?mg giot dung dich HCI cudi cung dugc nho xuéng tor burette lam dung dich
phenolphtalein trong binh tam gidc chuyén sang mau hong nhat bén trong khoang 20 gidy.
d. Gia st binh tam giac chira 15 mL dung dich HCI, sau khi két thuc chuan d6 dung hét 20 mL dung dich NaOH
thi ndng d6 NaOH xac dinh duoc 14 0,075 M.

Hwéng din gii
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a. Puing vi NaOH d& hut am va dé tac dung CO, trongg khgng khi nén han ché thi ding chuan d6 NaOH thi van
cho NaOH vao trong burette.
b. Piing vi chuan d6 NaOH bang HCI thi diém tuong duong c6 pH = 7 ma phenolphtalein c6 khoang doi tir 8 —
10 nén nam trong budc nhay.
¢. Sai vi dung dich NaOH ¢ trén burette.

C'I:'.--I II"'I:I:I--i = r:-|: Il"'lfi.' — C'I:'.--I = %Z 0,075M

d. Pung vi theo dé ta co:

Cau 3. Sulfuric acid (H,SOs) 1 hop chat quan trong trong cong nghiép hoa chit, dugc sir dung nhiéu trong san
xuat phan bon, khai khoang, ché bién dau mé,...Trong cong nghiép, sulfuric acid 98% duoc san xuét tir sulfur
theo phuong phép tiép xtic, dwgc mo ta nhu hinh duéi day:

Khi SO; + 0;

—

Khi du
* tap chit...

Sulfur (S)

5 48 o (3 ] ) Nu&c —
o Lo tang chira xiic tac l
oo V,0s 6 450 - 500°C — H,50, 98%
= > - > = -
Giai doan 1 Giai doan 2 Giai doan 3

a. Chat xtic tic & giai doan 2 lam ting toc do phan tmg va ting hidu suat tong hop SOs.

b. Muc dich ding lwong du khong khi dé phan (mg xay ra hoan toan.

c. X 1a H,SO; déc, Y 1a H,SO4.nSOs (oleum).

d. Theo tiéu chuan quéc té quy dinh néu lwong SO, vuot qua 1,0.10~° mol/m* khong khi thi bi coi 1a 6 nhidm. Két
qua phan tich 50 lit khong khi c¢6 0,042 mg SO,, vi vdy khong khi bi 6 nhiém.

Hwéng din giai

a. Sai vi chét xuc tac 1am tang toc do phan (mg (ca chiéu thuan va nghich), gitp hé nhanh dat trang thai cin bang
nhung khong anh huong dén chuyén dich can bang nén khong ting hiéu suat phan tng.

b. Sai vi myc dich dung du khong khi hay du oxygen dé can bang chuyén dich theo chiéu thuan, phan g nay la
phan tng hai chiéu nén khong thé xay ra hoan toan.

c. Pung.

_0,04210 " 6,5625.10 " mol — C., 6,5625.10°

——=1,3125.10°° mol/m’
d. Péing vi 64 50.10
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Cau 4. Dé xtr ly ion ammonium (NH,") trong nudc thai chan nuoi, Wi chia W,
ngudi ta st dung phuong phap "air stripping”. Pau tién, nudc thai
duogc nang pH 1én 10,5 bang voi t6i Ca(OH),, sau d6 dugc cho chay tir
trén xubng trong mot thap dém. Ludng khong khi duoc thdi ngugc
chiu tir dudi 1én dé 16i cudn khi NH; ra ngoai. Trong diéu kién van
hanh nay, hiéu suét loai bd ammonium dat 85%. Két qua phan tich
ham lwong ammonium ctia ba mau nudc thai dau vao nhu sau:

M Ham lwgng ammonium (tinh theo N) g e
au trong nudc thai (mg/lit) R
1 6

2 20

3 80

Gia sir tién hanh xu 1y ba mau trén theo phuong phap di néu, biét rang tiéu chuan ham luong ammonium cho
phép sau xir Iy dé x4 ra méi truong 14 1,5 mg/lit (tinh theo N). Cho cac nhan dinh sau:

a. Sau xtr Iy, mau nudce thai (1) dat tiéu chuan xa thai.

b. Viéc thém Ca(OH), nham lam ting pH, chuyén dich can bang giita NH,* va NH; theo hudng tao NHs.

c. Nong d6 ammonium con lai sau xur 1y cia mau (2) va mau (3) 1an luot 13 3 mg/L va 15 mg/L.

d. Viéc st dung thap dém va thdi khi nguge dong gitip ting dién tich tiép xuc pha khi — 1ong, tir ¢ nang cao hiéu
qua tach NHs.

Hwéng din giai
\ 4 G !l .
a. Ping vi sau khi xtr 14 thi ndbng d6 ammnonium cua (1) la 6.15% =0,9mg/L <1,5mg L.
b. Piing vi trong dung dich nudc thai ludn ton tai cAn bang thuin nghich:
MH, +0OH 1117 NH, +H,0

Viéc thém Ca(OH), lam ting ndong d6 OH 1am can bang chuyén dich sang phai (chiéu thuén).

¢. Sai vi ndng d6 ammonium con lai sau xtr 1y ctia mau (2) va mau (3) lan luot 1a 3 mg/L va 12mg/L.

d. Puing vi thiét ké thap dém tao ra cAu tric phan tan dong 16ng thanh mang mong bao quanh céc vat li¢u dém,
két hop véi ludng khong khi thdi nguoc dong tir dudi 1én giup t6i da hoa dién tich tiép xtc pha khi — long va duy
tri dong lyc truyén chat lién tuc, gitp ning cao hidu ning tach giai phong khi NHs.

Phén IIL Thi sinh trd 16i tir cAu 1 dén ciu 4.

Cau 1. Cho cic chit kém sb thtr tu nhu sau: (1) iron(III) oxide, (2) k&m (zinc), (3) bot luu huynh (sulfur), (4)
potassium bromide, (5) than gd. Khi tiép xtic véi sulfuric acid dic, chat nao bi oxi hoa? Hay ghi cac s thi ti cia
nhitng chét d chon theo thir tu ting dan (Cau: 1234).

bap
an

4

Hudéng dén giai
Céc chét thoa man 1a (1), (2), (3). (5)

CAu 2. Sy phu thudc cua do tan khi ammonia trong nude vao nhiét d (°C) duge mo ta & hinh sau:
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100
a0
&0
70
il
50
40
30
20
10

0

Bg tan (g/NH,/100g H,0)

0 1 20 30 40 50 o0 70 B0 90 100 -
Nhiét dg (°C)
Tinh néng d6 phan trim cua dung dich ammonia bdo hoa & 30 °C.(1am tron dap 4an dén hang phan mudi)

bap

., | 218,16
an

Huwdng dan giai

% 40

. . C% 100=28,57%
Nong do phan trdm cua dung dich NH; ¢ 30 °C: 40+100

Céu 3. Cho cac chat: HCI, HF, HNO,, KNO;, CH;COOH, H.,S. C6 bao nhiéu chit thudc loai chat dién li yéu?

bap

, 4
an

Hwéng din giai
S6 chat dién 1i yéu 1a HE, HNO,,CH;COOH, H,S

Ciu 4. Dung dich NaOH thuong dugc dung 1am dung dich chuan trong phuwong phap chuan do acid-base va
duoc pha tir hoa chit rin NaOH. Mot quy trinh chuan bi dung dich NaOH dugc thuc hién nhu sau: can 0,4 g
NaOH ran va pha vao nuéc cat thanh 1,0 L dung dich NaOH. D¢ dung dich vira pha trong binh kin. Nong d6 ctia
dung dich NaOH vira pha duoc xac dinh bang phép chuin d6 véi dung dich don acid manh (d3 biét ndng do
chinh x4c), st dung chi thi 1a dung dich phenolphthalein.

Dung cu suir dung cho chuin d6 gém: binh tam giac-250 mL, burette-25 mL, cde-50 mL, pipette-10 mL va céc
dung cu can thiét khac.

Xét cac phat biéu sau:

(1) Can dé dung dich NaOH vira pha trong binh kin dé tranh dung dich NaOH hap thu CO,, H,O trong khong khi
1am nong d6 dung dich chuan bi sai léch.

(2) M6t s6 dung cu do chinh xac thé tich 1a burette-25 mL, pipette-10 mL.

(3) Burette dung dung dich NaOH s& thuan tién hon cho xéac dinh diém két thic chuan do R
(4) Xét ba vi tri dé doc thé tich trén burette nhu hinh bén. N
Trong ba vi tri doc thé tich trén burette nhu hinh trén, vi tri doc dang 1a vi tri 2. {7

(5). Khi chuin do nguoi ta thuong tién hanh thi nghiém mat 1an.
(6). Trong mot phép chuan do, tai thoi diém dung dich trong binh tam giac d6i mau 6n dinh
trong vong 30 gidy, thé tich doc duoc trén burette 1a 10,01 mL va c6 mdt giot dung dich con

"_\ Witr (3)
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treo & dau dudi cuia burette. Mot hoc sinh (A) cho relmgg can lyély giot dung dich nay vao binh tam gidc. Mgt hoc
sinh khac (B) lai cho rang nén bo giot dung dich nay. Trong hai ban (A) va (B) thi y kién cta ban (A) dung, (B)
sai.
Liét ké cac phat biéu dang theo thir tu ting dan?

Pap an | 4

Huwéng din giai

(1). Puing vi NaOH dé hap thu CO, trong khong khi tao Na,CO;, do d6 1am nong d6 NaOH sai 1éch (khi pha
xong NaOH thi can bao quan trong binh kinh va thuong NaOH cho vao buret).

(2). bung.

(3). bung vi giai thich nhu y (1).

(4). Ping vi theo HDG thao tac thi ddi voi dung dich khong mau thi doc thé tich tai ving 16m ciia dung dich.
(5). Sai vi thong thuong s& chuan d6 tdi thiéu 3 lan.

(6). Sai vi du lay hay khong 14y thi thé tich ctia dung dich NaOH ciing da bao gdm giot tai dau buret.

Phan IV. TU LUAN

Cau 1.

a. Hay viét cac phuong trinh minh hoa cho céac tinh chét sau day:

+ cho khi ammonia tic dung véi copper (I1) oxide

+ nitrogen tac dung alummium ¢ nhi¢t d6 cao

b. Dua vao thuyét acid-base ciia Brensted-Lowry, hdy viét phan (mg xac dinh vai trd cta cac ion sau khi cho tac
dung véi nude: HE, NH,"

Hudéng dén giai

| 2NH, +3Cu0—“—3Cu N, +3H0

a. Cac phuong trinh phéan tmg: [N; + 2Al—— 2AIN

b. Vai tro HF, NH," 1a acid theo Brensted-Lowry vi

Ciu 2. Trong dung dich mubi Fe*" ton tai can bang hod hoc sau:
Fe'" + 3H,0 | Fe(OH), L+ 3H

Trong phong thi nghiém, dé bao quan dung dich Fe*, ngudi ta thudng thém vao binh dyng vai giot dung dich
acid HC1 hoic H,SO, lodng. Dua vao nguyén 1y Le Chatelier hily xac dinh chiéu chuyén dich khi thém HCI hozc
H,SO, lodng vao can bang trén va giai thich vi phai cho thém HCI hodc H,SO, dé bao quan dung dich Fe*".

Huwéng din giai

uigeli.xyz Trang 13



uigeli.xyz )
Khi thém vai giot dung dich acid loang vao binh dung, cac acid nay s€ phan ly manh va b6 sung thém mot luong
16n ion H' vao dung dich, 1am nong d6 ion H' trong hé ting 1én, can bang chuyén dich sang trai (chiéu nghich) :
lam giam su tao thanh két tia Fe(OH)s.

Céu 7. Trong mdt lan quang céo trén ti vi, mot hing san xudt vira cong bd loai thude thudc khang axit da day
m&i vira cho ra doi c6 tén goi Rolaids chtra thanh phan chinh 1 hoat chdt NaAl(OH),COs. Loai thudc nay co
kha nang trung hoa 47 lan trong luong acid da day. M6t vién Rolaids chira 0,334 gam hoat chat NaAl(OH),CO;.
Mot vién Tums, Di-Gel chira khoang 0,104 gam CaCQOs;. Gia thiét mot coc nude ngot Coca Cola c6 thé tich 250
mL va pH = 3,0.

Néu dung riéng mdi loai thudc, thi cdn bao nhiéu vién thudc Rolaids va bao nhiéu vién thudc Alaka Seltzer dé
trung hoa hét luong acid c6 trong cbc chira 250 mL nudc ngot coca cola?

Huwéng din giai

Rolaids:

Phuong trinh trung hoa: NaAl(OH),CO; + 4H" — Na“ + Al’" + CO, + 3H,0
pH=3=[H]=10"=n, =10"0,25=2,5.10"

Theo dé ta co:

i, =n, —=n, =220 625105 ~m,.. =6,25.10 144 =0,009 gam
Theo phuong trinh : 4
0.00% _ 03 vien
0,334

S4 vién rolaids 1a
Tums, Di — Gel:

Phuong trinh trung hoa: CaCOs; + 2H" — Ca*' + H,O + CO;

Theo dé ta co: pH=3=[H']=10" —n, =10"0,25=2,510"

M =, o = 2200 19590 omy, =125.10 100 =0,0125 gam
Theo phuong trinh : L
0,0125 ..
= 0,12 vien
0,104

S6 vién Tums, Di-Gel la
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