SOGIAODUCVAPAOTAO  KY THI CHON HQC SINH GIOI
GIALAI CAP CUM LOP 12 THPT NAM HOQC 2023-2024
CUM CHUYEN MON SO 2

Mon: Hoa hoc 7 ‘
Thoi gian: 180 phat (khdng ké thoi gian giao dé)
Ngay thi: ..../12/2023

HUONG DAN CHAM

Cau I: (2,5 diém)
I.1 (1,0 diém). Mau trong co thé nguoi c6 mau d6 vi chira hemoglobin (& chat van chuyén
oxi chtra sit). Mau cia mét sb loai dong vat chan khop va than mém lai c6 mau xanh vi
chtra hemocyanin (l1a chat van chuyén oxi chira kim loai M). M ton tai trong tu nhién véi 2
loai dong vi X va Y trong d6 Y chiém 27,3% s6 nguyén tir. Nguyén tir X c6 tong sb hat
proton, notron, electron 1 92 trong d6 s6 hat mang dién nhiéu hon s6 hat khong mang dién
la 24. S6 notron trong nguyén tir Y nhiéu hon trong nguyén tir X 1a 2.

a) Tinh nguyén tir khéi trung binh caa kim loai M.

b) Viét cau hinh electron va cho biét vi tri cua M trong bang tuan hoan cac nguyén tb
héa hoc.
1.2 (1,5 diém). Hoan thanh, can bang phuong trinh hoa hoc bang phuong phép thing bang
electron:

a) FeClz + PbO, + H,SO4 —... + PbSO4 + H20 + Cl»
b) H202 + KMnOgs + H2SO4 — K2SO4 + MnSO4 + ... + ...

Caul HUONG DAN CHAM DIEM

a) Tinh nguyén tir khéi trung binh
- Goi sb hat proton, electron, notron trong nguyén tir X lan luot 1a Z,

Z,N (Z,N e N¥).
2Z+N=92 (z=29
=
-Cé: |22-N=24 N =34 0,25

= A,=29+34=63

1.1 0,25

(1,0 - Nguyéntr Y: A,=A,+2=65
- Nguyén tir khoi trung binh cua M| o5
—~— 63.(100-27,3) +65.27,3 '

A, = 63,546.
100

b) Viét cau hinh electron, xac dinh vi trf:
- CAu hinh electron: 1s22s22p®3s23p®3d194s!, 0,25
- Vj tri: 8 s6 29; chu ki 4; nhém IB.

12(1,5) | FeCla+PbOz+ HaSOs — Fe(SOu)s + PbSOs + H20 + Cl 025




+2 +3

Fe - Fe+1e
X

-1
2Cl —>Cl, +2e 025

+4 +2
Pb+2e — Pbx3

2FeCl, + 3PbO2 + 6H2SO4 — 3PbSO4 + Fex(SO4)3 + 2Cl2 + 6H20 0,25
b) H202 + KMNnO4 + H2SO4 — K2SO4 + MNSO4 + O2 + H20
0,25
+7 +2 ><2
Mn+5e — Mn
-1 0 0125
20 > 0,+2e | x5
0,25

S5H20, + 2KMnO4 + 3H2S04 — K2SO4 + 2MnSO4 + O2 1+ 8H2 O

Cau II. ( 2,5 diém)

IL.1 (1,5 diém) Mot lo dung dung dich Na;SOs (dung dich X) dé 1au ngay. Nong do trong
X duoc xac dinh lai nhu sau:

- Thi nghiém 1: Thém 10 ml dung dich Y gém BaClz 0,5M va HCI 2,5M vao 5 ml dung
dich X, thu duoc 0,233 gam ket taa trang.

- Thi nghi¢m 2: Thém tu tir dung dich nuéc brom vao 5 ml dung dich X cho téi khi dung
dich c6 mau vang nhat bén, thém tiép 10 ml dung dich Y thi thu dugc 0,699 gam ket taa.

Tinh nong 6 mol ciia dung dich Na,SOs,

I1.2(1diém) Co 5 6ng nghiém, mdi dng nghiém chtra 1 trong cac dung dich sau: NaHSOq;
Ba(HCOs)2; Ba(OH)2; KHCO3; NapSO4. Ngudi ta danh sd ngau nhién ting 6ng nghiém 1a
X1, X2, X3, Xa, X5 va tién hanh thi nghiém cho két qua nhu sau:

- Cho dung dich X1 vao dung dich X; théy vira tao két taa tréng, vura ¢6 khi thoat ra.

- Cho dung dich X2 vao cac dung dich Xs; X4 déu c6 két tua.

- Cho dung dich X3 vao dung dich Xs co két taa.

Hay xéc dinh cac dung dich X1, Xz, X3, Xa, Xs? Viét phuong trinh phan tng xay ra?




Cau HUONG DAN CHAM
I PIEM
o . 0,25
(30,7 +Br, +H,0— 50, +2HB:
+TN2:/772 TR
50, ~Ba* ——Bas0, |
[0y, =0.003<n,  =0.005 0,25
|SO.” chuyén hét vao két nia
' 0,25
1) i, —0025= 80 _533350
(1,5) ) l1:-:1_.:‘-_-' N2 0725
|SO.* & TNI chuyén hét thinh SO,
N |Kéttia @ TNL 13 BaSO, (0,001 mol) 0,25
= X o6 chifa cd Na 50, (do d€ liu ngay nén mét phin Na SO, chuyén thinh Na S0O,). | 0,25
—n_ . =0.003-0,001=0,002=[[Na_SO_]=0.4M
- Cho dung dich X1 vao dung dich X2 thay vira tao két tua trang, vira c6 khi 0.95
thoat ra. Vay X1 va X2 la 1 trong 2 chat NaHSO4, Ba(HCO3). ’
2NaHSO4 + Ba(HCO3)2 — BaS04| + NaSO4 + 2CO21 + 2H20
Cho dung dich X2 vao c4c dung dich X3; X4 déu co két tua. Vay X2 la 0.95
1.2 Ba(HCO3),, X3 va X4 la 1 trong 2 chat Ba(OH)z, Na2SO4 ’
a .O) => X1 la NaHSO4 va X5 la KHCO3
"7 | Ba(OH). + Ba(HCOs)— 2BaCO3| + 2H20 0.95
Na:SOs+ Ba(HCOs3). — BaS04| + 2NaHCO3 ’
Cho dung dich X3 vao dung dich X5 c6 két tua
=>X3 la Ba(OH)2, X4 la Na2S04
Ba(OH), + 2KHCO3 — BaCO3| + K>CO3 + 2H>0 0.95

Céu III. ( 2 diém)

111.1 (1 diém) Dan hoi nudc qua than nong do thi thu duoc V lit (dktc) hdn hop khi X
gom CO2, CO, Ha; ti khdi hoi ctia X so vai Hz 14 7,8. Cho toan bo V lit hop khi X ¢ trén
khtr vira dii 24 gam hdn hop CuO, Fe;0s nung ndng, thu dwoc rin Y chi ¢6 2 kim loai.
Cho toan bo Y vao dung dich HCI du thay c6 4,48 lit Hz bay ra (dktc). Tinh gié tri cua V.

II1.2 (1 diém) Hoa tan hoan toan 21,78 gam hdn hop X gébm Mg, Al, MgCOs, AI(NOs)s
trong dung dich chtra 0,12 mol HNOs va 0,65 mol H2SOa. Sau khi cac phan tmg xdy ra
hoan toan, thu dugc dung dich Y chi chtra cAc mudi trung hoa va hon hop khi Z gom COy,




N2, N2O va H: (trong do ,sé mol ctia Hz 14 0,06 mol). Ti khdi ctia Z so voi He bang 7,25.
Dung dich Y phan tmg t61 da voi 57,6 gam NaOH thu dugc 24,36 gam keét tua. Tinh phan
tram khoi lugng ctia N2O trong hon hop khi Z.

Cau HUONG DAN CHAM
11 DPIEM
CO (x
) Fe,0, (CO,; H,0)
H,O+C = X{ H, (y) X+ - ol 0,25
0, @) CuO Y (Fe; Cu) —9 H, (0,2
.1 | B yon = 2ny = ngy, =0,2mol; BRLILLSY Dy o, =0 /2=0,1 mol = ng, =0,1mol 0,25
(1,0) -- -
Nenssye) = Pomiy x+v=01%3+0,1 =01
= ‘L} Mgt =20, & Ntdz=ly — Jx =03 =V, =1L2L 0,5
26% + 2y + 4z =T.552%(x 4y +2) |,2 =0.1
& €0.:x Mg 04 L Va1
A ) N,y Al ... DD 407
5] o vrl =k ? | I _r_lr _}'I ol 1 44 ] ] -
21, 78gam X f-" o0 —Esas Zf.‘-.'_{?:: HO f.‘-.H_.' —}, 0065 | 0,25
|--_||'I:1'G J: |r.r -0.06 |5‘(_} 0,63 |1|J::‘::_'[GH] 042

Bao toan dién tich cho dung dich cubi clng:
=n,=n_-2n_=144- 2.0,65 =0,14 (mol)

AlO; S0

=n =0,14 (mol) 0,25

AR (Y) = nA|og
Bao toan dién tich cho dung dich Y:
=N, =20, —2n, . —3n,, =2.0,65-2.0,42-3.0,14=0,04 (mol)

SOF
I11.2 | Bao toan H: =
1,0
(1,0 Mg, +2Mys0, = 2Mu, =40y 0,12+2.0,65—2.0,06—4.0,04
N, o= = =0,57 (mol)
2 2 2 0,25
BTKL va thay s6: mz = Mx + M o + M, o -my-m, =58 (gam) |
58
=nz=————=0,2 (mol
2= 754 02 (oD
+ Xét hon hop Z ta co:
x+y+z+0,06=0,2 x=0,07
44x +28y +44z+0,06.2 =5,8 =3y =0,03
Rty Y 0,25

2x+12y+10z+0,06.2+0,04.10=0,12+0,65.2 z=0,04
= %M, = 30,34%.




Cau IV (2 diém)

IV.1 (1 diém) Trinh bay phuong phap thich hop tach riéng timg kim loai ra khoi hdn hop
X chtra K, Al, Ca sao cho khoi lugng moi kim loai khong thay déi sau qua trinh tach.

IV. 2 (1 diém) Hoa tan 2,88 gam mudi sunphat caa kim loai hoé tri II vao nuéc thu duoc
dung dich Y. Bi¢n phan dung dich Y (véi di¢n cuc tro) trong thoi gian t gidy thi dugc m
gam kim loai & catot va 0,007 mol khi ¢ anot. Néu thoi gian dién phan 1a 2t gidy thi &
catot thu duoc kim loai tai catot va tong sé mol khi (& ca 2 bén dién cuc) 1a 0,024 mol.
Tim cong thirc phan tir cia mudi sunphat va tinh gia tri m.

Cau HUONG DAN CHAM
\% PIEM

- Hoa tan hon hop vao dung dich HCI lodng du, thu duoc dung dich
2K + 2HC1 — 2KCI + H;

Ca+ 2HCI — CaClz + Hz 0,25
2Al1+ 6HCl — 2AICIz + 3H:

- Cho NHs du vao dung dich thu dugc, loc tach két tua
NHs + HCI du — NH4Cl
3NHs + AICI3 + 3H20 — 2A1(OH)s + 3NH4Cl 0,25
- 2Al(OH); —— Al;,03 + 3H20
Al,O; —2< s 2A1 + 30,
- Cho (NH4)2COs du vao dung dich nuée loc, loc tach két tua va co
can dung dich thu dugc KCI. Léy két tha tac dung véi dung dich HCI
du, ¢6 can dung dich thu dugc CaCl:
(NH4)2CO3 + CaCl, — CaCOs + 2NH4ClI
CaCO3 + 2HC1 — CaCl, + CO2 + H20

V.1
(1,0)

0,25

- Pién phan néng chay ting mudi KCI, CaCl, thu dugc K, Ca
2KCl —2< 52K + Cl 0,25
CaCl, —< sCa+Cl,

+ Béo toan electron trong qud trinh dién phén:

2n ,, =4n, =0,028
2 =My =n . =0,014 (*)

M2+

n,, =n

t(s):n02 =0,07:{

M M2+

n =n
1’0 0, M(NO;), M2t 0’5
( ) n, =0,01 : boroon M =160, M la Cu (**)
H, ’ M(NO,), ’

V.2 n. =0.014 |2Mwe T30, =400, -0,018
2t (s):
n

MviNoy), = By

+ Tu (*) va (**) suy ra: m =0,014.64 =|0,896 0.25




Cong thirc ctia mudi sunphat: CuSOs

0,25

Cau V (2,5 diém)

V.1 (1 diém) Eugenol 13 thanh phan chinh trong tinh dau dinh huong hoic tinh dau huong
nhu. Chét nay duoc sir dung 1a chat diét nAm, dan du c6n trang. Phan tich phan trim khdi
lwong céc nguyén td cho thiy eugenol c6 73,17% cacbon, 7,31% hydro, con lai 1a oxi. Lap
cdng thirc phan tir cua eugenol, biét rang phan tir khéi cua eugenol 1a 164.

V.2 (1,0d) Viét cong thuc cau tao thu gon cua cac chit ¢ cdng thirc phan tir sau CsHs,
CsH12, C2HeO.

V.3 (0,5d) Tir than d4, d4 voi va cac chat vo co can thiét, hdy viét phuong trinh phan @ng
diéu ché:

- Poli vinyl clorua (P.V.C)
- Poli etilen (PE)

cau HUONG DAN CHAM |
\Y} PIEM
- Goi cdng thirc tong quat caa eugenol: CxHyO;
%mo = 100 — 73,17 — 7,31 = 19,52% 0.25d
foo .o 13,17 7,31 19,52
-Taco:x:y:z= : :
V.1 12 1 16 0,254
(1,0) =6,1:7,31:1,22=5:6:1 = CTDBGN: CsHsO 0,254
- CTPT cua eugenol cé dang (CsHsO)n
M =164 = 82n=164 = n=2 0.25d
Vay CTPT cua eugenol la C10H1202
CaHs
(1) CHz2 = CH — CHz — CH3
(2) CH3—CH=CH - CHs
CH.=C - CH; MOi
| A
cong
3) CH; thic
CH; — CH> ding
| |
V.2 (4) CH; — CH» 011
(1,0) diem
CH:
7N
(5) CH, — CH - CH;
Moi
CsHi2 cong
(1) CHz — CH2 — CHz2 — CH2 — CH3 thirc

ding




CH; —(l‘.H— CH, - CH3 0,1
diém
(2) CH;
cH
CH; - (lj — CH;
@
Mai
C2HsO (t:ﬁng
(1) CHs — CH,OH dﬁig
(2) CH3 — O — CH;s 01
diém
CaCO, —2 5 a0 +CO, T
CaO +3C—""5 CaC, +CO *
CaC, +2H,0 - Ca(OH), + C,H, T 0,25
C,H, + HCl - CH,=CHCI
va nCH,=CHCl —~~£ (-CH,-CHCl-),
(0.5) CaCO, —2££ 5 Ca0 +CO, T
Ca0 +3C—20C 5 CaC, +CO T
CaC, +2H,0— Ca(OH), + C,H, T 0,25
C,H, +H, —2 5CH,
nCH,=CH, —~~£ 5 (-CH,-CH ,-),
Céu VL. ( 3,5 diém)

VI.1 (1,5d) Cracking khi butan mot thoi gian thi thu dugc hdn hop khi X gém CHa, CsHe,

C2Hs, C2H4 va CsH1o du. Cho toan bo hon hop X di qua dung dich nuéc Brz dlf thi khoi
lugng binh brom tang 1én 0,91 gam va c6 4 gam Br2 phan tng, dong thoi ¢6 hon hop khi
Y thoét ra khoi binh Br (thé tich cua Y bang 54,545% thé tich cua X). Bé dot chay hoan

toan hdn hop Y can vira du V lit Oz (& dktc). Xéac dinh gié tri cua V.

V1.2 (1,0d) Hon hop X gom 0,5 mol Hz ; 0,1 mol vinylaxetilen va 0,2 mol axetilen. Nung

X mét thoi gian véi xuc tac Ni, thu dugce hdn hop khi Y ¢6 ti khdi so véi Hz 13 14,25. Néu

cho toan b Y suc tur tir vao dung dich brom du thi ¢6 m gam brom tham gia phan tng.

Xac dinh gia tri caa m.




V1.3 (1,0d) Trong phong thi nghiém lap dit bo dung cu diéu ché khi nhu hinh vé& dudi
day:

Chét long A

ChétkhiC

pd

B dung cu trén c6 thé dung dé diéu ché khi nao trong céc khi sau: NHs, Oz, COz, HzS.
Véi mdi khi C thoa mén hay chon cip chat A, B phl hop va viét phuong trinh phan @ng
Xay ra.

cau HUONG DAN CHAM
VI PIEM
Khi dan qua dung dich Br, CsHs (x mol) va C2H4 (y mol) bi gitt lai.

X +Yy =nBr2=4/160 = 0,025 mol
42X+28Y = M pinh tang = 0,91 0,5
Giai hé ta tim dugc x = 0,015 mol; y = 0,01 mol

nY =54,545%nX = 54,545% (0,025 + nY) =>nY = 0,03 mol;

21'5 Y gdm: CHa: 0,015 mol; C2He: 0,01 mol; CsH1o du: 05
’ 0,03-0,015-0,01 = 0,005 mol ’

+ BTNT C: nCOz2: 0,015+0,01.2+0,005.4 = 0,055 mol
+ BTNT H: nH20: 0,015.2+0,01.3+0,005.5 = 0,085 mol

BTNT O: nO2=nCO:+ 0,5nH>0 = 0,055 + 0,5.0,085 = 0,0975 mol 0,5
Vo2 = 2,184 lit.
((:H.‘ : 0.1mol
\C,H,:0.2mol + Ha — Y + Br
|
V1.2 | H, :0.5mol
(1,0)
0,5

S6 mol Hz phan tng = nx - Ny




Many=my: 285 my=mx=0,5.2+0,1.52 + 0,2. 26=11,4

mol — ny = 0,4 mol

— NH2 (phan tmg) = 0,8 -0,4 =0,4 mol

m 0,25

Ta Cé nHZ phénﬁ'ng + nBrZ = 0,13 + 0,22 = 0,7

— Nerz =0,3mol > m=48¢ 0,25

Bo dung cu trén c6 the thu dugc khi Oz, CO2 va H2S vi céc chat nay

it tan trong nudc va duge dieu ché tir chat ran va chat long. 0,25
VI3 | (1) H0;, —% 5 1,0 + %0, (A: H02va B: MnO2) 0,25

(2) CaCOs + 2 HCl — CaCl, + COz + Hz0 0,25

(3)FeS + 2HCl — FeClz + H2S 0.25

Céu VIL (2,5 diém)

VII.1 (1 diém) Hoan thanh dy chuyén hoa sau:
Axetilen —2— benzen —2— etylbenzen —&— stiren —“%\— polistiren

VI1.2 (1,5d) X, Y la hai axit cacboxylic don chic, mach ho (Y khéng no, chira moét lién két
do6i C=C); Z la este tao boi X, Y va glixerol. Pun 19,26 gam hon hop E chira X, Y, Z V6i
300 ml dung dich NaOH 1,5M dén phan tig hoan toan, thu duoc dung dich F. Trung hoa
luong NaOH du trong dung dich F can vira ¢a 180 ml dung dich HCI 0,5M. C6 can dung
dich sau khi trung hoa, thu duoc 31,305 gam mudi khan. Mit khac, d6t chay hoan toan
19,26 gam hdn hop E can vira da 0,435 mol khi O2. Xac dinh céng thac ciu tao caa X, Y,
Z va tinh thé tich dung dich Br, 1,2M phan tng t6i da véi 0,4 mol hdn hop E.

Cau HUONG DAN CHAM
\ili DIEM
AT T — C
3CH=CH W 0,25
(IIIE—CII;
© + CH,=CH, -y © 0.25
VII.1 | CH,—CH; CH=cH,

(1,0) © XLt © +H, 0,25

CH=CH, CH-CH,
n © _xtep © 0,25
1




Tach thanh axit va este:
H — COOH : xmol

hhE |(H-CO0);CsHs:ymol + NaOH + HCl — hh mudi
CH, :zmol
H, :tmol(t <0)

H - COONa : 0,36mol

CH,, : zmol 0,25
H, :tmol
NaCl: 0,09mol

NNaoH = X + 3y = 0,36 (1)

Mg = 46X + 176y + 14z + 2t =19,26 (1) 0,25

VII.2
(1,5) | Mnhmuéi = =0,36.68 + 14z + 2t + 0,09.58,5 = 31,305

— 14z + 2t = 1,56 (1)
Ny, =0,5x +5y + 1,52 +0,5t=0,435 (IV) 0,25
=x=0,27;y=0,03;z=0,12; t = -0,06
H—-COOH :0,24mol
= hhE Jc,H, - COOH :0,03mol
(H-C00),(C,H; — COO)C;H; : 0,03mol
Ng;, phan tng t6i da véi 0,3 mol hdn hop E = 0,24 + 0,03 + 0,09 = 0,36 mol
= Ng, phan ing tdi da véi 0,4 mol hén hop E =0,36.04/0,3=048mol | 0.25

= V4agr, =0,48/1,2=0,4 it =400 ml 0,25

0,25

Cau VIII. (2 diém)

VIIL1 (1 diém) Hon hop X gdm 4 chét hitu co déu c6 cing cong thirc phan tir
C2HgO3N2. Cho mdt lugng X phan tng vira du véi V ml dung dich NaOH 0,5M va dun
néng, thu dugc dung dich Y chi gdm cac chit vo co va 6,72 lit (dktc) hdn hop Z gém 3
amin. C6 can toan bd dung dich Y thu duoc 29,28 gam hén hop mubi khan. Tinh V

VII1.2 (1,5 diém) Hon hop X gom hai peptit mach hé A va B (duoc tao boi cac o-amino
axit no, ha, phan tir c6 mot nhém amino va mot nhoém cacboxyl). D6t chay hoan toan 0,03
mol X trong Oz du thu dugc khi N2; 6,72 lit khi CO2 (dktc) va 5,04 gam H>O. Thuy phan
hoan toan 3,82 gam X bang dung dich NaOH thu dwgc dung dich chi chita m gam muéi.
Tinhm

Cau HUONG DAN CHAM
VI DPIEM




VIIILL
(1)

Taco X la:
CH,CH,NH,NO,
CH,;NH,NO,CH,
H,N-CH, - NH,HCO,
CH,(NH,),CO,

85a +106b = 29,28
9
a+b=0,3

NaNoO,
—{NaHCO,—"—

{NaNO3 ‘a
Na,CO,

Na,CO,:b

0,5

la=0,12 v o 0:12+0.18.2

4 — =0.96
b=0,18 0.5 '

0,5

VIII.2
(1,5)

Pé bai, ta cé:
NH20 = 5,04:18 = 0,28 mol;
Quy ddi X vé dipeptit: 2Xn + (n-2) H20 — n X,
Pipeptit c6 dang CanHanN203 => khi d6t cho: ncoz = Nizo
Pé bai: ncoz = 0,3 mol > npzo = 0,28 mol
=> NH2o thém vao khi thay phan: nH2o them = 0,3-0,28 = 0,02 mol;
=>0,03.(n-2):2=0,02 =>n =10/3
=> nx2 = n/2.0,03 = 0,05 mol:;
=> Mx2 = McHz2 + Mn2o3 = 0,3.14 + 0,05.76 =8 ¢

0,5

Bao toan khoéi lwong: mx =8 —0,02.18 = 7,64 g
=> Khdi luong X dung trong thi nghiém 1 gap 2 lan thi nghiém 2,
do do:
Xét thi nghiém 2:
nx = 0,03:2 = 0,015 mol; nnaon = n.nx = 10/3.0,015 = 0,05
mol;
NH20 = Nx = 0,015 mol
Bao toan khoi luong:
m = 3,82 + 0,05.40 — 0,015.18 = 5,55 g.

0,5

0,5

e Luu y: Thi sinh lam cach khac néu ditng vin cho diém toi da.




