SO GD & PT THAI NGUYEN PE THI CHQON HQC SINH GIOI CAP TRUONG

TRUONG THPT LUONG NGOC QUYEN _ NAM HQC 2023-2024
— MON THI: HOA HQC LOP 11
(Dé gom co: 2 trang) (Thoi gian lam bai: 150 phut)

Cho nguyén tir khdi: H=1; Mg=24;C=12; 0=16; N =14; Na=23;Si=28;P=31;S=32;
Cl =35,5; K=139; Ca=40; Al=27; Cr=52; Mn =55; Fe =56; Cu = 64; Zn = 65; Br = 80; Ag = 108;
| =127; Ba=137; Hg = 201; Pb = 207.

Cau 1 (3,0 diém)

1. C4u hinh electron nguyén tir ciia nguyén td A c6 cac dic diém: c6 1 electron doc than; sd
16p electron gap hai 1an sb electron 16p ngoai ciing. Duwa vao cdu hinh electron nguyén tir, hily xéac
dinh vi tri cac nguyén t A trong bang tuan hoan cac nguyén té hoa hoc thoa man didu kién trén?

2. Can bang cac phuong trinh phan ting sau theo phwong phap thing bang electron.

a) FeSO4 + KMnOs + H2SO4 — Fex(S04)3 + KoSO4 + MnSO4 + H20
b) FeSz + CuoS + HNO3 —— Fex(SO4)3 + CuSO4 + NO + H20

3. Chi diing mét thudce thir, bang phuong phap hoa hoc hdy nhan biét 5 dung dich dung trong
5 6ng nghiém mat nhan sau: dung dich AICIs; dung dich FeCls; dung dich ZnCly; dung dich CuCly;
dung dich KCI.

Cau 2 (4,0 diém)

1. Khi SO; tan vao nuéc thu duge dung dich A ¢6 can bang: SO, + H,0 —= H* + HSO;

Can bang trén chuyén dich theo chiéu nao (giai thich) khi
a. Thém dung dich HCI vao A. b. Thém dung dich NaOH vao A.
c. Pha lodng dung dich A bang nudc cat. d. Pun néng dung dich A.

2. Hon hop khi gdm 1 mol N» va 3 mol Hz duoc gia nhiét t6i 387°C tai ap suat 10 atm. Hon
hop can bang chira 3,85% NHs vé s6 mol. Xac dinh Kc va Kp.

3. Tron 150 ml dung dich CH3COOH 0,1M véi 100ml dung dich NaOH 0,1M thu duoc dung
dich X.

Tinh pH ctia dung dich X (biét K¢y, coon = 1,75.10).

Cau 3 (3,0 diém)
1. Hoan thanh so d6 phan tng sau, cac chat viét dudi dang cdng thirc cau tao thu gon, ghi rd diéu
kién phan ung (néu co):
@ ,con -2 5 cHO

ct, — Py cH, P, cH, (Y, CHCls

6 7 8
L; C,Ha Q; CsHs Q} CH 1004

2. Cho so d0 phan ing: HsPO, — M 5 x PO, oy *ROH 5 7 Biét X, Y, Z 1a cac
hop chat khac nhau ctia phosphorus. Xac dinh cac chat X, Y, Z va viét cac phuong trinh
phan ing xay ra.

Cau 4 (3,5 diém)

1. Mot loai phan béon NPK ¢ ti 1& dinh dudng ghi trén bao bi 12 20-20-15. Mdi hecta dat
trong ngd, ngudi ndng dan can cung cip 150 kg N; 60 kg P20s va 110 kg K20. Ngudi néng dan sir
dung dong thoi phan bon NPK (20-20-15), phan kali KCI (d6 dinh dudng 60%) va urea (46 dinh
dudng 46%). Tinh téng khdi luong phan bon ngudi néng dan da sir dung cho 1 hecta dat trong ngo.




\ / , . . +0 +0
2. biéu ché SOz tir quang sat pyrite theo so do: FeS: — S0, — SOz

Hap thu SO; tao thanh vao 100 gam dung dich H2SO4 91% thu dugc mét loai oleum X. Khi hoa tan
33,8 gam oleum X vao nudc, sau d6 cho dung dich thu dugc tac dung véi luong du dung dich BaCls
thiy tao thanh 93,2 gam két tiia. Gia thiét cac phan ng xay ra hoan toan.

a) Tinh khéi luong quing co chira 80% FeS; di dung (tap chit khong chira S).

b) Trong cong nghiép khi san xuat axit H,SO4 theo phuong phap tiép xuc thi SO3 dugc hap
thu bang axit H2S04 98% thanh oleum, sau d6 pha lodng oleum véi luong nuéc thich hop dé duoc
H.SO4 dic. Hay giai thich tai sao khéng hép thu truc tiép SO3 bang nudc?

Cau 5 (3,5 diém)

1. Hoa tan hét hdn hop kim loai (Mg,Al,Zn) trong dung dich HNO3 lodng, vira du thu dugc
dung dich X va khong cé khi thoét ra. C6 can cin than dung dich X thu dwgc m gam mudi khan
(trong d6 oxygen chiém 61,346% vé khdi lugng). Nung m gam mudi khan néi trén tsi khdi lugng
khong d6i thi thu dugc 19,2 gam chét ran. Tinh gia tri m.

2. Mot loai xing co chua 4 alkane véi thanh phan vé s mol nhu sau: 10% heptane, 50%
octane, 30% nonane va 10% decane. Hay tinh xem mot xe may chay 100 km tiéu thu hét 2,0 kg loai
xdng ndi trén thi da tiéu thu hét bao nhiéu lit khdng khi, thai ra méi trudng bao nhiéu lit khi cachonic
va bao nhiéu nhiét luong, gia thiét rang nhiét dét chay cua 1 mol xing 1a 5337,8 kJ/mol, ning luong
giai phong ra c6 80% chuyén thanh co ning con 20% thai vao méi truong, oxi chiém 20% thé tich
khdng khi, cac thé tich khi do ¢ 25°C va 1bar, cac phan tng xay ra hoan toan.

Cau 6 (3,0 diém)

1. Cho hdn hop khi X gom 3 hydrocarbon A, B, C thudc 3 diy dong dang alkane, alkene va
alkyne va hon hop khi Y gém O, O3 (ti khdi Y d6i v6i hydrogen bang 19). Tron X vé6i Y theo ti 18
thé tich Vx : Vy = 1 : 2 1di d6t chay hdn hop thu duoc, sau phan tmg chi c6 CO2 va hoi nudc véi ti
1¢ thé tich twong tmg 13 6 : 7. Xéac dinh cac chat trong hdn hop X (biét B tac dung véi dung dich HBr
chi thu dugc mét san pham monobromine duy nhét)?



KY THI CHON HQC SINH GIOI CAP TRUONG
NAM HOQC 2023-2024
MON THI: HOA HQC LOP 11
HUONG DAN CHAM

SO GD & PT THAINGUYEN
TRUONG THPT LUONG NGOC QUYEN

Cau 1 (3,0 diém)

1. CAu hinh electron nguyén tr cua nguyén td A c6 céac dic diém: c6 1 electron doc than; s6
16p electron gap hai 1an sb electron 16p ngoai ciing. Dua vao cdu hinh electron nguyén tir, hily xéac
dinh vi tri cac nguyén td A trong bang tuin hoan cac nguyén td hoa hoc thoa mén diéu kién trén?

2. Can bang cac phuong trinh phan tng sau theo phwong phép thing bang electron.

a) FeSO4 + KMnOs + H2SO4 — Fez(S04)s3 + K2SO4 + MnSO4 + H20
b) FeS; + CuzS + HNO3z —— Fe2(S04)3 + CuSO4 + NO + H.0

3. Chi diing mét thudce thir, bang phuong phap hoa hoc hdy nhan biét 5 dung dich dung trong
5 6ng nghiém mat nhan sau: dung dich AICIs; dung dich FeCls; dung dich ZnCly; dung dich CuCly;
dung dich KCI.

Cau 1 HUONG DAN CHAM Pi¢m
1 S6 e doc than 1 1 1 1 4%0,25
(1d) || Sb e 10p ngoai 1 2 2 3 =1
cun
S6 16p e 2 4 4 6
Cau hinh e 1s%2st [Ar]3d'4s? [Ar]3d%s? | [Xe]4f*5d1%s
(3d10451) 26p1
Vi tri BTH 03,ck2,IA | O21,ck4, | 029,ck4, 1B | O81,ckp,
1B HIA
2 | a) 10FeSO4 +2KMnOs4 +8H2S04 > 5Fe2(S04)3 +K2S04 +2MnSO;4 + 8H: 0,5
(1d) 5| 2Fe™ 2FeP +2e
2 | Mn" +5e— Mn®
b) 6FeS; + 3Cu2S + 40HNOs — 6CuSOs + 3Fez(S04)s + 40NO + 20H20 05
3x  (2FeS2 +CupS — 40e + 2Fe*3 + 2Cu*2 +55%°)
40x (N +3e ™ N2
3 Dung thudc thir 1a dung dich NH3
(1d) | Trich cadc mau thir lam thi nghiém, va cho dung dich NH3 vao 0,25
Ong nghiém c6 két tiia nau do 1a dd FeCls
FeCls + 3NH3 + 3H,0 — Fe(OH)s + 3NH4ClI
Ong nghiém c6 két tiia xanh 1a dd CuCly 0,25
CuCl; + 2NH3 + 2H,0O — Cu(OH)2 + 2NH4ClI
2 6ng nghiém két tia tring 13 dd AICI3 va dd ZnCl,
AICl3 + 3NH3 + 3H20 — Al(OH)3 + 3NH4CI 0,25
ZnCly + 2NHs + 2H20 — Zn(OH), + 2NH4ClI
Cho tiép dd NH3 vao két tua tan 1a dd ZnClz, con lai 13 dd AICIs
Zn(OH)2 + 4NH3 — [Zn(NH3)4](OH).
dd khong c6 hién tugng gi la dd KCI. 0,25

Cau 2 (4,0 diém)
1. Khi SO; tan vao nuéc thu duge dung dich A c¢6 can bang: SO, + H,0 —= H* + HSO;
Can bang trén chuyén dich theo chiéu nao (giai thich) khi
a. Thém dung dich HCI vao A. ) b. Thém dung dich NaOH vao A.
c. Pha loang dung dich A bang nudc ct. d. Bun n6ng dung dich A. N
2. Hon hop khi gobm 1 mol N2 va 3 mol Hz dugc gia nhiét toi 387°C tai ap suat 10 atm. Hon
hgp céan bang chira 3,85% NHz vé s0 mol. Xac dinh K¢ va Kp.




3. Tron 150 ml dung dich CH3COOH 0,1M véi 100ml dung dich NaOH 0,1M thu dugc dung
dich X.
Tinh pH cta dung dich X (biét Kcn,coon = 1,75.10° 5.

cau? HUONG DAN CHAM DPiém

1. Khi SO tan vao nudc thu duge dung dich A c¢é can bang:
SO, + H,0 —— H" + HSO;,

a) Thém dung dich HCI vao A thi can bang chuyén dich theo chiéu nghich vi
HCl — H* + CI" lam ting nong d6 H*. . 5 .

1 b) Thém dung dich NaOH vao A thi can bang chuyén dich theo chiéu thuan
(1d) | vi NaOH — Na* + OH" va OH" + H* — H,0 la giam ndng do H*.
¢) Pha loang dung dich A bang nudc cit thi can bang chuyén dich theo chiéu
thuan.
d) Pun nong dung dich A thi can bang chuyén dich theo chiéu nghich vi SO
bay hoi lam gidm nong d¢ SO trong dung dich.

4*0,25

N, + 3H,,, &= 2NH,,
bd (mol) 1 3 0
[l (mol)  1-x 3-3x 2x

Lac can bang s6 mol H2=3 1an s6 mol N2
Vay % s0 mol N2 Iuc can bang 1a: (100 — 3,85)/4 = 24,04%; %H, = 72,11%.

(1,5d) | Ap suét riéng phan dbi véi timg chat la:
Py, =0,0385%10=0,385 atm; P, =0,7211¥10=7,211 atm

2

PNH3 4.
Py, =0,2404*10=2,404 atm = K = =1,644.10

3 s . s 0,5
N, ‘PH2
K. = Kp.(RT)‘An =0,4815 05
CH3COOH + NaOH — CH3COONa + H2.0
mol 0,01 0,01 0,01 ‘
Trong X c¢6 [CH;COONa]=0,04M; [CH;COOH]= 0,02M. Ta c6 can bang 0,5
‘ CH3COOH =—= CH3COO + H*
Ban dau 0,02 0,04 0
3 Phan ly X X X 0,5
(1,5d) | Céan bang 0,02 - x x +0,04 x
Ko = 2000 _ 4 75 105 Coi x« 0,02;

(0,02-x))
G1a1 gan dung duoc x ~ 0,875.10° thoa man vi x<« 0,02

Cau 3 (3,0 diém) o , ‘
1. Hoan thanh so d6 phan rng sau, cac chat viét dudi dang cong thirc cau tao thu gon, ghi ro dieu
kién phan ung (néu co):

Lb C2H4 Lb CzHGOZ

ﬁ» CsHs ) —— 3 CsHsClg

6 7 8
L» C:H,4 Qy C4He 2» C,H1004

CH, LP GH,




2. Cho so d0 phan tmg: H3POs — O 5 x _ +HPO, , y _ *NOH 7 Biét X, Y, Z 1a cac
hop chat khac nhau cua phosphorus. Xac dinh cac chat X, Y, Z va viét cac phuong trinh
phan ung xay ra..

Cau3 HUONG DAN CHAM Diém
(1). 2CHs —2%¢_, CoHz + 3H: 8*0,2
=1,6

(2). CoHz + Hp POt 5 coH,

(3). 3CoHa + 2KMnO4 + 4H,0 —> 3C3H4(OH)2 + 2MnO; + 2KOH
1 (4). 3C;H, —S8C 5 CoHg

(1,6d) | (5). C4Hs + 3Cl. —=— CeHqCls

(6). 2C2H2 NH4C|;CUC|,IU N C4H4

(7). CaHa + Hy —PIPOC 5 ) Hg

(8). 3C4Hs + 4KMnO,4 + 8H,0 —> 3C4Hs(OH)s + 4MnO, + 4KOH

2. S0 d6: HsPOs — MM 5 x RO,y tROH 7,
TH1: X 1a NasPOg, Y la NaH2PO4, Z la Na2HPOq4

HsPO4 + 3NaOH —— NazPO4 + 3H20

NasPO4 + 2H3POs —— 3NaH2POq

2 NaH>POs + NaOH —— NaHPO4 + H,0 0.7
(14d) | THy: X 1a NazHPO4, Y 12 NaH2POs, Z 1a NasPOxs ’
H3PO4 + 2NaOH —— NaHPO4 + 2H20
NaHPO4 + H3POs —— 2NaH2PO4

NaH2PO4 + 2NaOH —— NazPO4 + 2H20

0,7

Cau 4 (3,5 diém)

1. Mot loai phan béon NPK ¢ ti 1é dinh dudng ghi trén bao bi 12 20-20-15. Mdi hecta dat
trong ngd, ngudi ndng dan can cung cip 150 kg N; 60 kg P20s va 110 kg K20. Ngudi néng dan sir
dung dong thoi phan bon NPK (20-20-15), phan kali KCI (d6 dinh dudng 60%) va urea (46 dinh

dudng 46%). Tinh tong khéi lugng phan bon ngudi néng dan da st dung cho 1 hecta dat trong ngd.

\ / ’ . N +0 +0
2. biéu che SOz tir quang sat pyrite theo so do: FeS: — S0, — SO

Hép thu SOs tao thanh vao 100 gam dung dich H2SO4 91% thu dugc mét loai oleum X. Khi hoa tan
33,8 gam oleum X vao nudc, sau d6 cho dung dich thu dugc tac dung véi luong du dung dich BaCls
thy tao thanh 93,2 gam két tua. Gia thiét cac phan (ng xay ra hoan toan.

a) Tinh khéi luong quang co chira 80% FeS; di dung (tap chat khéng chira S).

b) Trong cdng nghiép khi san xuit axit H2SO4 theo phwong phap tiép xuc thi SOz dugc hap
thu bang axit H2S04 98% thanh oleum, sau d6 pha lodng oleum véi lugng nuéc thich hop dé duoc
H2SO4 dic. Hay giai thich tai sao khéng hap thu truc tiép SOs bang nudc?

Cau4 HUONG DAN CHAM Piém

1 Dit m phan hon hop = a kg, m phan kali = b kg va m phan urea = ¢ kg
(1,5d) | mn =20%a + 46%c = 150
M; o, = 20%a =60

M, o = 15%a + 60%b = 110 82
— a=300; b = 325/3; ¢ = 4500/23 0r

Vay a+b + ¢ =604 kg.




(2,0d)

Cong thirc oleum X 1a H2S04.3503 ’
CO nH20 = 0,5mol => nsps3 (3) = 0,5mol

NH2sos phan tng (4) = 0,5 + 91/98 = 1,429 mol

=> Tong mol SOz = 1,429.3 + 0,5 = 4,787 mol

Theo (1) va (2) => nres2 = 2,394mol

=> khdi luong quang = 2,394 . 120 . 100/80 = 359,1 gam. 1.0
b/ Trong cdng nghiép san xuat H2SO4: Néu hap thu truc tiép SOs bang nuéc

thi do qua trinh nay toa nhiét manh nén gay ra hién tugng “khdi mu acid” thoat 05
ra ngoai lam giam hiéu suat va gay 6 nhiém méi trudng...

Cau 5 (3,5 diém)

1. Hoa tan hét hon hop kim loai (Mg,Al,Zn) trong dung dich HNOs lodng, vira di thu duoc
dung dich X va khdng cé khi thoét ra. C6 can can than dung dich X thu dugc m gam mudi khan
(trong d6 oxygen chiém 61,346% vé khdi lugng). Nung m gam mudi khan néi trén toi khdi luong
khong d6i thi thu dugc 19,2 gam chét ran. Tinh gia tri m.

2. Mot loai xing c6 chira 4 alkane voi thanh phan vé s mol nhu sau: 10% heptane, 50%
octane, 30% nonane va 10% decane. Hay tinh xem mot xe may chay 100 km tiéu thu hét 2,0 kg loai
xang noi trén thi da tiéu thu hét bao nhiéu it khdng khi, thai ra méi trudng bao nhiéu lit khi cacbonic
va bao nhiéu nhiét luong, gia thiét rang nhiét dét chay cua 1 mol xing 1a 5337,8 kJ/mol, ning luong
giai phong ra c6 80% chuyén thanh co ning con 20% thai vao méi truong, oxi chiém 20% thé tich
khong khi, cac thé tich khi do & 25°C va 1bar, cac phan @ng xay ra hoan toan.

Cau5 q ____HUONG DAN CHAM Piém
1 San pham khtr duy nhat 1a NH4NO3. Bat NH4NOgz: x mol
BT[N] _ _ —
175d | B8 5, = Ny, +2X=10x —>n , =8x 0,25
NH,NO, —2¥¢ 5 N,0+2H,0
(o] 2
2NO; —52NO, +%oz+o2 0:25
X ————————— 4x
CO: Ny = 4% —2 5 my=19,2-Moroxit=19,2 - 64x 0,25
Mat khac: M=y + M +My, ., =19,2—64x+62.8x+80x =19,2+512x 0,25
Ta c6 : Nomuéi = 3N, +3Ny 0, = 24X+3X = 27X 0,25
= Momusi= 16.27x = 61 346 (19,2+512x) = x=0,1 0.25
=m=19,2+51,2=70,4 gam. 0,25
2 Trong 1 mol xang c6: 0,1 mol C7H1e; 0,5 mol CgHig; 0,3 mol CoHzo; 0,1 mol | 0,25
1,75@ | CioHo2.
Pit cong thire chung céc alkane trong xang: C;H ..,
Véi A = 0,17 + 0,5.8 j; 0,39 + 0,110 = 8.4: 0,25
M =14@ +2=119,6 gam/mol
S6 mol alkane c6 trong 2 kg xang = 16,7224 ( mol) 025
C,H,ss +(38 +1)20;, — 8 CO, + (@ +1) H,0
S6 mol Oy can: 16,7224. (3.8,4+ 1)/2 = 219,063 ( mol)
Vo2 can = 5394,34 ( lit) > Vik= 26971,76 (lit) 0,25




S6 mol CO; thai ra khong khi = 8,4.16,7224 = 140,47 mol

Vcoz thai ra = 3432 (lit)

Nhiét tao thanh khi d6t = 16,7224. 5337,8 = 89260,8 ( kJ)

Luong nhiét thai ra khi quyén la: 10x5337,8x20% = 17852,16 ( kJ)

0,25
0,25
0,25

Cau 6 (3,0 diém)

1. Cho hdn hop khi X gém 3 hydrocarbon A, B, C thudc 3 diy dong dang alkane, alkene va
alkyne va hdn hop khi Y gdm O, O3 (ti khéi Y d6i v6i hydrogen bang 19). Tron X v6i Y theo ti 18
thé tich Vx : Vi = 1 : 2 rdi dbt chay hdn hop thu duoc, sau phan tng chi c6 CO2 va hoi nude véi ti
1 thé tich twong tmg 14 6 : 7. Xac dinh cac chét trong hdn hop X (biét B tac dung véi dung dich HBr
chi thu duoc mot san phém monobromine duy nhéit)?

nént =2 (CoHs) vat=4 (but— 2 —ene).

Cau 6 HUONG DAN CHAM Diém
Goi CT cua Y 1a Ox (x 1as6 nguyén tir oxi trung binh ctia hdn hop Y),
My =38 — 16x =38 — x =2,375. 0,5
Goi cong thirc trung binh ctia hdn hop X 1a CnHm (n, m 13 s6 nguyén tir carbon
trung binh va sé nguyén tir hydrogen trung binh).
Chon s6 mol X, Y ban dau lan luot 1a 1 mol, 2 mol.
So d6 phan ung
CnHm + Ox - COZ + HZO 0,5
Mol: 1 2 n m/2
Ta c6: n/(m/2)=6/7 — 2n/m = 6/7 1)
Bao toan O: 2n +m/2 =2.2,375 (2)
Tu(1),2) >n=1,5m=3.5
— trong X c¢6 CHas va CzHa2, goi cong thirc cua alkene trong X & CiHot (t > 2). 05
Goi a, b, ¢ 1an lugt 12 6 mol ciia CHa, CtHat, C2H2. Ta c0:
atb+c=1 1) 05
a+bt+2c=1,5(bao toan C) 2 ’
2a+ bt + ¢ =3,5/2 (béo toan H) (3)
T (2),(3) >a-c=0,25 0]
T (2) (3) > 3a+2bt+3c=3(a+b+c)+2bt—3b=3,25->2bt—-3b=0,25
— 2t—3=0,25/b (diéu kién: b < 1).
Vi anken ¢ thé khi & diéu kién thuong nén t < 4.
+t=2—>b=025—>a+c=0,75 (m, 05
giai (I), (I1): a=0,5,b=10,25 ’
+t=3—>b=0,25/3 > a+c=1-0,25/3 r),
giai (I), (IT"): c6 nghi¢m
+=4—->b=0,05—>a+c=095 (I11),
giai (I), (III"): c6 nghiém
Vi alkene tac dung voi HBr chi thu duoc mot san pham monobromine duy nhat 05

Luwu y: Hoc sinh gidi cach khdc diing van cho g’iém toi da
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