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(Pé thi gom 02 trang)

Cau | (3,5 diém)

1. Cho X, Y la hai nguyén té phi kim. Trong m&i nguyén tir caa cac nguyén té X, Y ¢6 sé hat mang
dién nhiéu hon s6 hat khong mang dién lan luot 13 14 va 16. Hop chat A c6 cdng thirc phan tir 1a XY
c6 cac dac diém: X chiém 15,0486% vé khoi luong; tong sé proton va notron trong mot phan tir A lan
lwot 12 100 va 106. Xac dinh cac nguyén té X, Y va cong thic phan tir cua chat A.

2. Hoan thanh so d6 phan tng, can bang phuong trinh héa hoc bang phuong phép thing bang
electron, x4c dinh chat oxi hoa, chat khtr trong cac truong hop sau:

a) FeCl, + PbO2 + HoSO4—— ... + ... + ... + ..

b) HCIO + PbS——> ... + ..

c) H202 + KMnO4 + HSO4—— ... + ... + .. +

3. Cho 21,8 gam chat X (hop chét cua luu huynh) vao nudc du thu dugc dung dich Y. Cho dung
dich bari clorua du vao Y, thu duoc két taa tring va dung dich Z. Cho kém du vao Z, thu duoc 5,6 lit
(dktc) khi hidro. Xac dinh cong thac phan tir cua chat X.

Cau Il (3,5 diém)

1. C6 5 chat bot mau trang 1a KNO,;, K,CO,, K,SO,, BaCO,3, BaSO, dung trong 5 lo riéng biét. Chi
dugc dung thém nudce, diéu kién va dung cu thi nghiém cé du. Hay trinh by cach phan biét cac chét
bot mau tring trén.

2. Cho m gam hdn hop gém AlsCs va CaC; tac dung voi nude du thu dugc 11,2 it (dktc) hdn hop
khi X gdm CHa va C2Ho. Chia X thanh 2 phan: phan 1 tac dung tbi da véi 200 ml dung dich Brz 0,5M;
d6t chay hoan toan phan 2 rdi cho toan bd san pham chay hap thu hét vao binh dung dung dich
Ba(OH)2 du, sau phan tng loc bo két tua thay khdi lugng dung dich giam 69,525 gam so véi khoi
lwong dung dich Ba(OH)2 ban déu.

a) Xac dinh phan tram thé tich cac khi trong X va tim gié tri ciia m.

b) Néu cho phan 2 tac dung vai luong du dung dich AgNO3 trong NHs thi thu dugc ti da bao nhiéu
gam két taa?

3. Biét X 1a dung dich chaa hdn hgp NaOH va NaNOgs, x4c dinh c4c chat A, B, Az, B1, A2 va hoan
thanh cac phuong trinh hda hoc theo so do sau:

+CuO A +FeC|3 +02 + Hzo "
_—
WX T A e A, 2
+CuO +A +CO
|—> B T> B, —> B g > ?
xt, t p, t

Cau 11 (3,5 diém) o
1. a) Viét phuong trinh héa hoc thuc hién so do chuyén hda sau:

CsHe —2— X —— Y —— Axit isobutiric

b) Chat hiru co X chi chita C, H, O ¢ ti 1 khdi lwong twong (g 12 8 : 1 : 16. Biét X 1a hop chat no,
mach ho chira cac nhom chirc -OH, —COOH va khéng con nhém chirc khéc, xac dinh céng thic phéan
tir va viét cong thirc cu tao c6 thé co cua X.

2. Hon hop X gom ba hidrocacbon dong phan A, B, C déu khong 1am mat mau dung dich brom. Dt
chay hoan toan 0,2 mol hdn hop X thu dugc 100,8 gam hdn hgp CO2 va H20 trong d6 khdi luong CO2
nhiéu hon H20 13 57,6 gam.

a) Xac dinh cong thirc phan tir ciia A, B, C.

b) Biét: khi dun néng vé6i dung dich chira hdn hop KMnO4 va HpSOq4 thi A, B cho san pham déu c6
cong thirc 1a CoHsOs con C cho san pham ¢ cong thirc 1a CgHeO4; khi dun nong véi brom cé mit bot
sat thi A chi cho mdt san phém monobrom con B, C mdi chét cho 2 san phém monobrom. Xac dinh
cong thuc cAu tao cua A, B, C.
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3. Hon hop X gdm 3 este déu mach hd va chi chira chic este. D6t chay hoan toan m gam X thu
dugc lugng CO2 16n hon luong nudce la 4,79 gam. Mat khadc, m gam X phan ung vira du vai 400 ml
dung dich NaOH 0,2M thu duoc 2,52 gam hdn hop Y gom 2 ancol (hon kém nhau 1 nguyén tir
cacbon) va hdn hop Z gom 2 mubi. Bét chay hoan toan Z can vira di 1,04 gam Oz thu dwoc COy,
Na2COs va 0,45 gam H20. Xac dinh cdng thic cau tao va tinh phan trim khéi lugng mdi chat trong X.
Cau 1V (3,0 diém)

1. Tir CHq, c4c chat vo co can thiét va cac diéu kién c6 du viét phuong trinh hoa hoc diéu ché
CH3CH(COOH)2 qua 5 giai doan.

2. Hon hop X gom Cu, CuO, Fe3Os, FeO va kim loai M ¢c6 hda tri khong doi (trong hdn hop X ¢6 sé

Ao e A £ P A N £ A g . Loy 11 .
nguyén tir oxi nhiéu gap 2 lan s6 nguyén tir M va tong so nguyeén tir caa cac kim loai bang r3 SO nguyén

tir oxi). Hoa tan 23,13 gam X trong dung dich HNOj3 lodng, du thay c6 0,9 mol HNOs phan ung, thu
duoc 1,344 lit (dktc) khi NO duy nhét va dung dich Y chtra 71,01 gam hdn hop mudi. Xéc dinh tén kim
loai M va tinh khéi lugng mdi mudi trong dung dich Y.

Cau V (3,0 diém)

1. Chét hitu co X mach he, chi chira mot loai nhém chire ¢é cong thic phan tir CsHeO4. Khi dun X
v6i dung dich HCI lodng thu duoc 2 chét hitu co Y va Z (My < Mz) déu c6 phan Gng trang guong. Xac
dinh cdng thic cau tao cia X, Y, Z va viét cac phuong trinh hoa hoc minh hoa.

2. Trong mét binh kin dung tich khéng d6i 16 lit chira hdn hop hoi ba ancol don chuc X, Y, Z va
13,44 gam O, nhiét do va &p suat trong binh la 109,2°C va 0,98 atm. Bat tia lira dién dé @6t chay hét
ba ancol, sau d6 dua nhiét d vé 136,5°C, 4p suat trong binh ldc nay 1a p atm. Cho tét ca khi trong binh
sau khi d6t chay lan lugt di qua binh 1 dung H2SO4 dic, du va binh 2 dung KOH dic, du. Sau thi
nghiém, c6 mot chat khi thoat ra khoi binh 2 va khéi lugng binh 1 ting 3,78 gam, binh 2 ting 6,16
gam.

a) Tim gid tri cua p.

.z . . . . .5 . «
b) Biét Y, Z cO cung so nguyén tir cacbon (My > Mz) va s6 mol ancol X bang 3 tong s6 mol hon

hop ba ancol ban dau. Xac dinh céng thtc phan tir cua X, Y, Z.
Cau VI (3,5 diém)

1. Chat hiru co X chi chtra C, H, O ¢6 chira 55,17% oxi vé khdi luong va c6 ti khdi hoi so véi oxi
nhé hon 4. Cho a mol X tac dung vira du voi 2a mol Hz tao ra chat X3, cho Xi tac dung véi Na du thu
duoc 1,5a mol Hz va chat X,. Cho a mol X tac dung vira du véi a mol NaOH thu duogc chat Xs, cho X3
tac dung vai luong du dung dich AgNO3 trong NH3 thu duoc Ag va chit Xs. Néu cho Xs tac dung voi
NaOH ran khi c6 mat CaO, dun néng thu dugc chat hitu co Xs. Cho X tac dung véi dung dich HCI dur
thu duoc chat hitu co Xe.

a) Xéc dinh cong thic cau tao cua cac chat X, X1, Xz, X3, X4, Xs, Xs. -

b) Cho biét X4 la hop chat c6 tinh chét axit, bazo hay ludng tinh? Viét cac phuong trinh héa hoc
minh hoa.

2. Nung néng & 400°C hén hop gém hai mudi khan caia kim loai kali, sau khi phan ang xay ra hoan
toan thu duoc 224 ml (dktc) mot khi A khdng mau va mot mudi ran X. Pem toan bd chat X tac dung
véi luong du dung dich dam dic chaa hon hop FeSOs va HSO4 dun néng nhe, phan tng xong thu
duoc mot khi B khdng mau. Toan bé lugng B sinh ra phan ung dé dang voi mot lugng vira du khi A
tao nén khi C ¢6 mau ndu d6. Lam lanh C thiy mau nau doé giam dan thu duoc 1,61 gam hdn hop khi D
c6 thé tich bang thé tich cua 0,8 gam oxi ¢ cing diéu kién nhiét d6, 4p suat. Xéac dinh thanh phan phan
tram vé khéi lwong cua mdi mudi trong hdn hop ban dau.

Cho:H=1:C=12:N=14:;0=16;Na=23;Al=27:S=32:K=39:Ca=40;Fe=56;
Cu=64;Zn=65; Ag =108 ; Ba=137.

Can bo coi thi khong giai thich gi thém.

Hoténthisinh : .. ... s Sébaodanh : .....oiieii e,
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SO GIAO DUC VA PAO TAO K1 THI CHON HQC SINH GIOI THANH PHO
HA NOI LOP 12 THPT NAM HQC 2020 - 2021

Mén thi : HOA HQC
Ngay thi : 29 thang 9 nim 2020
HUONG DAN CHAM

PE CHINH THUC

Cau | (3,5 diém)

1. Cho X, Y la hai nguyén t6 phi kim. Trong mdi nguyén tir cua cac nguyén té X, Y ¢6 sb hat mang
dién nhiéu hon sb hat khong mang dién lan luot 1a 14 va 16. Hop chét A c6 cong thirc phan tar 1a XY,
c6 cac dic diém: X chiém 15,0486% vé khéi luong; tong s6 proton va notron trong mot phan tir A lan
lwot 12 100 va 106. Xac dinh cac nguyén té X, Y va cong thtc phan tir cua chat A.

2. Hoan thanh so do phan @ng, can bang phuong trinh héa hoc bang phuong phép thing bang
electron, x4c dinh chat oxi hoa, chat khtr trong cac truong hop sau:

a) FeCl, + PbO2 + HoSO4—— ... + ... + ... + ..

b) HCIO + PbS——> .. + ..

c) H202 + KMnO4 + HSO4—— ... + ... + .. +

3. Cho 21,8 gam chat X (hop chét cua luu huynh) vao nudc du thu dugc dung dich Y. Cho dung
dich bari clorua du vao Y, thu duoc két taa tring va dung dich Z. Cho kém du vao Z, thu duoc 5,6 lit
(dktc) khi hidro. Xéc dinh cong thirc phén tir cua chat X.

Cau Néi dung Piém
Vi trong hop chat A, X chiém 15,0486% vé khdi lugng nén ta co:
—100AX =15,0486(1) 0,25
A, +nA,
Vi tong s6 proton trong A & 100 nén ta cd: P, +nP, =100 (2)
Vi t6ng s6 notron trong A & 106 nén ta c6: N, +nN, =106 (3) 0,25
T (2) va (3) = A, +nA, =206 (4)
1.1 \ \ A, =31
105 |TE@ Va4 :>{n A, =175 0,25
Xac dinh X:
A, =P, +N, =31 P, =15 N 0,25
Taco: {ZP 1\>I<X _ ﬁ {ﬁx _16= X la Photpho
Xac dinh Y:
=85 P, =17 0.95
Taco:9nN, =90 =N, =18=Y laClo; A laPCls : photpho pentaclorua '
2P, -N, =16 |n=5
a) FeCl, +PbO, + H,S0, — Fe, (SO, ), + PbSO, +Cl, + H,0
FeCl, — Fe™ +Cl, +3e
12 | |Pb™+2e—Pb*” 0,25

0,75 | 2FeCl, +3PbO, +6H,S0, —> Fe,(SO,), +3PbSO, +2CL, +6H,0
FeCl, la chat khir, PbO> 1a chét oxi hoa.
b) HCIO + PbS —> PbSO, + HCI 0,25
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‘SZ —>S™ +8e

Cl" +2e > CI"'

4HCIO +PbS — PbSO, +4HCI

PbS 1a chat khir, HCIO 14 chit oxi hoa

c) H,0, +KMnO, +H,SO, - K,SO, +MnSO, +O, +H,0
20" >0, +2e

Mn" +5¢ — Mn* 0,25
5H,0, +2KMnO, +3H,S0, — K,SO, +2MnSO, +50, +8H,0
H.0> la chét khtr, KMnOj4 1a chat oxi hda

Vi X la hop chit chta Ivu huynh, hoa tan X vao nuée duoc dung dich Y, cho Y tac
dung véi dung dich BaCl, duoc két tua trang va dung dich Z, cho Zn du vao Z thu
duoc khi Ho=Z chra HCl =Y chta H* =X c¢6 thé 1a SOs hoic H2SO4 hoic
H2S04.nSO3 hoac mudi M(HSO4)n

Phuong trinh hoa hoc ¢ thé xay ra

SO + H20 —>HS04 1) 0,25
H2S04.nSO3 + nH20 — (n+1)H2SO4 @)
H2SO4 + BaCl. —BaSO4 + 2HCI (3)
M(HSO4)n + nBaCl, -nBaSO4 + nMCI + nHCI  (4)
Zn + 2HCI —2ZnCl> + H» (5)
Ny =20, :2.5’—6:0,5m01 0,25
13 * 22,4
15 | TH1:X1aS0;
Theo (1) va (3) : ny, =%nm :%.O,S:O,ZSmol:msox =0,25.80=20gam<21,8gam (l0ai) 0,25
TH2 : X 1a H2SO4
Theo (3) : ny 4, :%nm =0,25mol=m,; i, =0,25.98 =24,5gam >21,8gam (l0ai) 0,25
TH3 : X 1a H2S04.nSO3
Theo (2) Va (3) © ny o =——np =22 mol = 22BH8M) _ 514 152X 1A 0,25
T 2n42 2n+2 2n+2
H>S04.1,5S03 hay 2H>S04.3S03
TH4 : X 13 M(HSOu4)n
1 0,5 0,25

Theo (4) : nyu,, :—nHCl=;m01:>%(M+97n):21,8:>M:—53,4n(Ioai)
Yt on n n

Cau 11 (3,5 diem)

1. C6 5 chat bot mau tring 1a KNO,;, K,CO,, K,SO,, BaCO,, BaSO, dung trong 5 lo riéng biét. Chi
dugc dung thém nudce, diéu kién va dung cu thi nghiém cé du. Hay trinh by cach phan biét cac chét
bot mau tring trén.

2. Cho m gam hdn hop gém AlsC3 va CaC; tac dung voi nude du thu dugc 11,2 it (dktc) hdn hop
khi X gdm CHa va C2Ho. Chia X thanh 2 phan: phan 1 tac dung tbi da véi 200 ml dung dich Brz 0,5M;
d6t chay hoan toan phan 2 rdi cho toan bd san pham chay hap thu hét vao binh dung dung dich
Ba(OH)2 du, sau phan tng loc bo két tua thay khdi lugng dung dich giam 69,525 gam so véi khoi
lugng dung dich Ba(OH)2 ban dau.

a) Xac dinh phan tram thé tich cac khi trong X va tim gié tri ctia m.

b) Néu cho phan 2 tac dung vai luong du dung dich AgNOs trong NHs thi thu dugc tdi da bao nhiéu
gam két taa?

3. Biét X 1a dung dich chaa hdn hgp NaOH va NaNOgs, x4c dinh c4c chat A, B, Az, B1, A2 va hoan
thanh cac phuong trinh héa hoc theo so d6 sau:


https://hoahoconline247.com/

Al +X |—>AtO—>A1—>A2 —_— > ?
5 +czuo g, A o *CO; )
xt, t© p, t°
Cau Néi dung Dié¢m
Chia nho cac chat lay mau ther. Lan lugt cho cac mau thir vao nudc
- Néu mau thir ndo tan thi mau doé 1a KNOs hoac KoCO3 hodc K2SO4 (nhém 1)
- Néu mau thtr ndo khong tan thi mau do 1a BaCOs hoic BaSO4 (nhém 2)
Lan lwot nung ndng cac mau ¢ nhom 2 roi lay san pham ran cho vao nuéc, néu san
pham rén tan ra thi mau d6 1a BaCO3 con lai 12 mau BaSO4 khong tan. 025
Phuong trinh hoa hoc :
BaCO, —"—BaO+CO,
[1.1 | BaO+H,0—>Ba(OH),
0,75 | Lay dung dich Ba(OH), vira thu dugc & trén lan lugt cho vao cac mau ¢ nhom 1 :
- Néu mau ndo khi cho vao khéng cé hién twong phan @ng thi mau do 1a KNOs.
- Néu mau nao khi cho vao c6 két tua trang xuat hién thi mau d6 1a KoCOs hoac
K2SOa. 0,25
Phuong trinh héa hoc :
Ba(OH), +K,CO, — BaCO, { +2KOH
Ba(OH), +K,SO, — BaSO, { +2KOH
Tiép tuc nhan biét BaCO3 va BaSO4 nhu ¢ trén suy ra mau dung K2COj3 va K2SO4 0,25
. Ny, =amol
@) Xetphan 1. { e =in, =1.01=005mol
Mo Ty
Xét phan 2 : 0,25
{ncﬂ =xmol {nco =Ny, =X +2ymol
‘ =1 " = 69,525=197(x +2y)—44(x + 2y)—18(2x + y)= 1 1 7x +288y=69,525 (1)
Ny, =ymol |ny,=2x+ymol
Tong sé mol X : a+0,05+x+y=%’i:>a+x+y=0,45 )
: 0,25
11.2 | Do trong mi phan ti 18 mol ciia cac chit khong thay ddi néntacod: -2 =X (@)
1,25 005 vy
Giai hé (1), (2) va (3) ta dugc : x = 0,225 mol ; y = 0,15 mol ; a = 0,075 mol 0,25
Ny, .~ =a+x=0,3mol {%V :%.100:60%
400 N CHy(x) 0.5
{“CzHux) =0.05+y=02mol gy _100-60=40%
S 0,25
[nA]C =—-ng, =0,Imol
C T3, —m=0,1.144+0,2.64=27,2 gam
Nee, =Ny, =0,2mol
b) n,,c =nc,, =0.15mol=m,, . =0,15.240 =36gam 0,25
Cacchat: A:Hy:;A1:Cu;As:FeCla;B:NH3z:Bi: Ny
Phuong trinh héa hoc : 0.5
2Al + 2NaOH + 2H,0 —2NaAIlO; + 3H> ’
8Al + 3NaNOs3 + 5NaOH + 2H20 —8NaAlO; + 3NH;3
1.3 H; + CuO —— Cu + HxO 0.95
15 Cu + 2FeCl3 — CuCl; + 2FeCl; ’
4FeCl; + Oz + 2H,0 — 4[Fe(OH)]Cls 0,25
2NH3 + 3CuO —— 3Cu + N2 + 3H20 0,25
N> + 3H> :#ZNH3 0,25
2NH3+ CO; —2 5 (NH2).CO + H,0 0,25
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Cau 111 (3,5 diém) ‘ 7
1. a) Viét phuong trinh héa hoc thuc hién so do6 chuyén hda sau:

CsHe —» X — Y ——» Axit isobutiric

b) Chat hitu co X chi chtra C, H, O ¢6 ti 1¢ khdi luong twong ung 14 8 : 1 : 16. Biét X 1a hop chét no,
mach ho chira cdc nhém chuc -OH, —COOH va khéng con nhém churc khac, xac dinh céng thac phéan
tir va viét cong thirc ciu tao co thé co cua X.

2. Hon hop X gdm ba hidrocacbon dong phan A, B, C déu khong 1am mét mau dung dich brom. Dt
chay hoan toan 0,2 mol hdn hop X thu duoc 100,8 gam hdn hop CO2 va H20 trong d6 khdi luong CO2
nhiéu hon H20 12 57,6 gam.

a) Xac dinh cong thirc phan tir ctia A, B, C.

b) Biét: khi dun nong v6i dung dich chira hdn hop KMnOs va H2SO4 thi A, B cho cing mdt san
pham CyHsOs con C cho san pham CgHeOs; khi dun ndng v6i brom cé mit bot sit thi A chi cho mot
san phdm monobrom con B, C mdi chat cho 2 san phdm monobrom. Xéac dinh cong thirc cau tao cua
A, B, C.

3. Hon hop X gdm 3 este déu mach hd va chi chtra chire este. D6t chay hoan toan m gam X thu
dugc luwong CO2 16n hon luong nudc la 4,79 gam. Mat khac, m gam X phan ung vira du vai 400 ml
dung dich NaOH 0,2M thu duoc 2,52 gam hdn hop Y gém 2 ancol (hon kém nhau 1 nguyén tir
cacbon) va hdn hop Z gdbm 2 mudi. Pt chay hoan toan Z can vira da 1,04 gam O thu duoc COy,
Na2COs va 0,45 gam H0. Xac dinh cong thirc cAu tao va tinh phan tram khdi lugng mdi chét trong X.

Cau Néi dung Pi¢m
a) Phuong trinh hoa hoc : 0.95
CH>=CH-CH3s + HBr — CH3-CHBr-CHjs ’
CH3-CHBr-CHs + KCN — (CHs3),CHCN + KBr 0.5
(CH3).CHCN + 2H,O —~ (CH3)>CHCOOH + NH3 ’

H.o8. 116, A . 2 A4 o s .
b) C:H:0=7: e 2:3:3=C0Ong thuc don gian nhat cua X la CoH3z03 = Coéng 0.25
thirc phan ta cua X la (C2H303)n
Goi cdng thuc cau tao caa X la (HO)xCanyHznx-y(COOH)y
ViXnonéntaco: wzyjzyzmz
Illlzé Baotoan O :3n=x+2y =3n=x+n+2 =x=2n-2
’ Métkhac Xx<2n-y=>2n-2<2n-y=>y<2 0,25
Voiy=1 =n=0 (loai)
Véiy=2 = {ji _, Cong thitc ciia X 12 (HO)2C2H2(COOH)s
Cong thirc cau tao co thé c6 cua X
OH
X | 0,25
HOOC—CllH—(llH—COOH va HOOC—Cll—CHz—OH
OH OH COOH
, mg, +m, ,=100,8 mq, =79,2gam Ny, =1,8mol
a)Taco: { ’ ; { ’ { :
Mg, —My = 57,6 my =21,6gam nHzozl,Zmol
1.2 18
10 C=-"=9 0,25
’ 0.2 = Cong thic phan tir cua ba hidrocacbon 1a CoH12
n=2b2_p
0,2
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b) Khi dun néng voi dung dich chira hon hop KMnO4 va H2S04 thi A, B cho
cung mot san phdm CoHeOp con C cho san pham CgHeO4; khi dun nong v6i brom
cO mat bot sat thi A chi cho mdt san pham monobrom con B, C moi chat cho 2

san pham monobrom. Suy ra cong thic cau tao cia A, B, C tuong ung la
CHg CHs

HaC CHg CHj L

1,04 . 0,45
noz(z) = 32 :0,0325m0|,nH20(z):FZO’OZSmol

- 0,25
_ _ _ . _"NaoH _
I’]coo(x) _ncoo(z) =Nyuon =0,08 mOI’nNazcog(Z) —T—O,o"r mol

Biotoan O: g, =2 0:08+20.0825-30,04-0.035 ¢ o

2 0,25
Bao toan C: n.,=0,04+0,04=0,08mol=n,

Vi s6 mol Na = s6 mol cachon nén s6 nguyén tir C = s6 nguyén tir Na trong cac
muoi = Coéng thuc 2 mudi trong C la
HCOONa:2.0,025=0,05mol

.0,08-0,05

us =5,41gam
NaOOC - COONa .T=O, 015mol

Bao toan khéi lugng: m,, =5,41+2,52-0,08.40=4,73gam 0,25

)

Mgy =0,16-0,08=0,08mol
Ny =2.0,125+0,08-0,05=0,28mol

1.3 o _252-0,0812-0,28
1,25 om 16

Ta co: 44nc02(x) -18n, 009 =479 . ncoz(x)=0v16m0| N
12nc02(x) +2ny, 5 +0,08.32=4,73 Ny,000 =0,125mol
=0,08mol

- 1 — 008 4
Newy =Noey = Y gom cac ancol no n, =My ~New =0.06mol = Coy = 222 =—

CH,OH
C,H,(OH), 0,25

Newon +2Nc 4, ony, =0,08 Newon =0,04mol
MNeron +6Nc,,0m, =028 | Neyp, ory, =0,02mol

— COng thuc 2 ancol trong Y la {

HCOOCH, 0,01mol
Vay cong thuc 3 este trong X la < HCOOCH, — CH,00CH 0,02 mol
CH,00C—-COOCH, 0,015mol

U6HCOOCH, - 20160100 _ 1) acy, 005
3 4,73 ’

%HCOOCH, —CH,00CH :M:49, 894%

%CH,00C —COOCH, =37,421%

Cau IV (3,0 diém)
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1. Tir CHa, céc chat vo co can thiét va cac diéu kién co du viét phuong trinh hoa hoc diéu ché
CH3CH(COOH)2 qua 5 giai doan. 7 N ’
2. Hon hgp X gom Cu, CuO, Fez04, FeO va kim loai M ¢6 hoa tri khong doi (trong hon hop X ¢o so6

R G P A N £ A g . A .
nguyén tir oxi nhiéu gap 2 lan s6 nguyén tir M va tong so nguyeén tir caa cac kim loai bang r3 SO nguyén

tir oxi). Hoa tan 23,13 gam X trong dung dich HNO3 loang, du thdy ¢6 0,9 mol HNOsz phan ng, thu
duoc 1,344 lit (dktc) khi NO duy nhat va dung dich Y chira 71,01 gam hén hop muoi. Xac dinh tén kim
loai M va tinh khoi lwgng moi muoi trong dung dich Y.

Cau Néi dung Piém
Phuong trinh héa hoc : 0.25
2CH4 1500° C,LLN C2H2 +3H2 1
V.1 | CH=CH+2HCl— CH,CHCI, 0,25
1,25 | CH,CHCL, +2Mg — CH,CH(MgCl), 0,25
CH,CH(Mg(l), +2C0, — CH,CH(COOMg(l), 0,25
CH,CH(COOMg(l), +2HCl — CH,CH(COOH), +2Mg(l, 0,25
Coi X gom : Cu, Fe, M, O
s £ .63-71,01-0,06. 0,25
Bao toan khoi luong : n,, , = 25,130,963 1871’01 0.06.30 =0,39mol
Baotoan H: n_ =0’9+)r’39'2=0,03m01 0,25
Baotoan N @ =0.9-006-0,03=081mol 0,25
1
. Ny x) :5.0,18:0,09m01
IV.2 | Baotoan O : n,, =0,39+3.0,81+0,06-0,9.3=0,18mol = . 0,25
1,75 D N :€.0,18 —0,09=0,24mol

=2 .
64x + 56y+0,00M=23,13-0,18.16 :>M:81—8n:{nM 5:>MIaZn 0,25

{ZX +3y+0,09n =2.0,18 +0,06.3 +0,03.8
=

x+y=0,24

Neymo,), =0,12mol Me,no,), =0,12.188=22,56 gam
=0,12 N o, = 0,12mol mg, =0,12.242 =29,04 gam
Thay n=2 = x =] O = o 05
y=0,12  |ny,yo,, =0,09mol N, n0,, =0,09.189=17,01gam '
Ny, o, =0,03mol Ny, No, =0,03.80=2,4gam
Céau V (3,0 diem)

1. Chat hiru co X mach he, chi chira mot loai nhém chirc ¢ cong thiic phan tir CsHeO4. Khi dun X
v6i dung dich HCI lodng thu duoc 2 chit hitu co Y va Z (My < Mz) déu c6 phan tng trang guong. Xac
dinh c6ng thirc ciu tao caa X, Y, Z va viét cac phuong trinh hoa hoc minh hoa.

2. Trong mdt binh kin dung tich khéng doi 16 lit chira hon hop hoi ba ancol don chiic X, Y, Z va
13,44 gam O, nhiét do va &p suat trong binh la 109,2°C va 0,98 atm. Bat tia hira dién dé d6t chay hét
ba ancol, sau 6 dua nhiét do vé 136,5°C, &p suat trong binh lc nay la p atm. Cho tét ca khi trong binh
sau khi d6t chay lan lugt di qua binh 1 dung H2SO4 dic, du va binh 2 dung KOH dic, du. Sau thi
nghiém, c6 mot chat khi thoat ra khoi binh 2 va khéi lugng binh 1 ting 3,78 gam, binh 2 ting 6,16
gam.

a) Tim gid tri cua p.

iy L . . Lz .5 . «
b) Bict Y, Z cO cung so nguyén ti cacbon (My > Mz) va so mol ancol X bang 3 tong s6 mol hon

hop ba ancol ban dau. Xac dinh cong thirc phan tir cua X, Y, Z.

Cau Néi dung Piém
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Vi X thuan chtrc, khi dun nong X véi dung dich HCI thu dugc 2 chat hitu co Y va
Z (My < Mz) déu c6 phan {mg trang gwong nén cong thic cu tao cua X, Y, Z1a: | 0,25
X : (HCOO)2,CHCHs ; Y : CH3CHO : Z : HCOOH
V.1 | Phuong trinh héa hoc :

L0 | (HCOO)CHCHs + H20 = 2HCOOH + CHsCHO 0,25
CH3CHO + 2AgNO3 + 3NH3 + H:O —~ 5 CH3COONH4 + 2Ag + 2NHsNO3 0,25
HCOOH + 2AgNO3 + 4NH3 + H,O —“— (NH4)2CO3 + 2Ag + 2NH4NO3 0,25
a) n, :& =0,5mol;n,, =% =0,42mol;n,, :ﬂ =0,21mol;n, =@ =0,14mol 0.25

0,082.(273+109,2) i 3) ST 44 ’
BTO 0,21 0,08
g =0.5-0,42=008mol—12n, | ===+0,14-= 2 =0,205mol = n, =0.42-0205=0,215mol | 0,25
Ny cauphanung =0>21+0,14+0,215=0,565mol = p = 0’565'0’0821‘(62734—136’5) =1,186atm 0,25
V2 b) Taco: n, :g.O,OS:O,OSmolan,Z =0,08—0,05=0,03mol 0,25
20 | c=01%_ 55X 1a CH:OH 0,25
0,08
Bao toan C:0,05.1 +0,03.Cy,z=0,14 =C,,=3 0,25
e =0,14-0,05=0,09mol .
e =n,,>n, = Y la C3H7;OH 0,25
Ny orvs =0.21-0,052=0,11mol ™ : ’

Ny vz~ Neo, v = 0:11-0,09=0,02mol <n, , = Z la ancol khong no nén Z la C3HsOH

0,25
hoac C3HsOH

Cau VI (3,5 diém)

1. Chét hiru co X chi chtra C, H, O ¢6 chira 55,17% oxi vé khdi luong va c6 ti khdi hoi so voi oxi
nhé hon 4. Cho a mol X tac dung vira du voi 2a mol Hz tao ra chat Xz, cho Xi tac dung véi Na du thu
duoc 1,5a mol Hz va chét X,. Cho a mol X tac dung vira du véi a mol NaOH thu dugc chit Xs, cho X3
tac dung véi luong du dung dich AgNO3 trong NH3 thu dugc Ag va chat Xs. Néu cho Xs tac dung véi
NaOH rin khi c6 mat CaO, dun néng thu dugc chit hitu co Xs. Cho X tac dung véi dung dich HCI dur
thu duogc chat hitu co Xe.

a) Xéc dinh cong thic ciu tao cua cac chat X, X1, Xz, Xs, X4, Xs, Xs.

b) Cho biét X4 12 hop chét c6 tinh chat axit, bazo hay ludng tinh? Viét cac phuong trinh hoa hoc
minh hoa.

2. Nung néng & 400°C hén hop gom hai mubi khan ciia kim loai kali, sau khi phan ung xay ra hoan
toan thu duoc 224 ml (dktc) mot khi A khdng mau va mot mudi rin X. Pem toan bd chat X tac dung
véi luong du dung dich ddm dic chia hon hop FeSOs va HSO4 dun néng nhe, phan tng xong thu
duoc mot khi B khdng mau. Toan bo lugng B sinh ra phan ung dé dang voéi mot lugng vira du khi A
tao nén khi C ¢6 mau nau d6. Lam lanh C thiy mau nau do giam dan thu dugc 1,61 gam hdn hop khi D
cd thé tich bang thé tich cua 0,8 gam oxi ¢ cing diéu kién nhiét d6, 4p suat. Xéac dinh thanh phan phan
tram vé khéi lwong cua mdi mudi trong hdn hop ban dau.

Cau Néi dung Diém
16x.100 _s517

a) Goi cong thac phan tir caa X la CxHyO; =1 M, T = x<4,41
VI 1 M, <4.32=128 -
1,75 | S nguyén ti H linh dong trong X; = 21,5 =3, ma Xz duoc tao ra tir phan ng cua ’

a
X v6i Hz va X tac dung véi NaOH theo ti € mol la 1: 1, suy ra X1 ¢6 2 nhém OH
va 1 nhom COOH =x=4
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_ 16.4.100

x =<1, =116=>C0ng thirc phan tu cua X la C4H4Oq

Vi X1 ¢6 2 nhom OH va 1 nhom COOH duoc tao ra tir phan ing ciaa X vai Ha theo
ti 16 mol 1a 1 : 2 = cdng thirc cau tao cua X 1a (OHC).CHCOOH hoic
OHC-CO-CH2-COOH hoic OHC-CH2-CO-COOH va X1 la (HOCH2).CHCOOH
hoac HOCH,CH(OH)CH,COOH hoac HOCH>CH>CH(OH)COOH

X1 tac dung véi Na thu dugc Xz suy ra Xz la (NaOCH2);CHCOONa hoic
NaOCH>CH(ONa)CH>COONa hoac NaOCH>CH>CH(ONa)COONa

0,25

X t&c dung véi NaOH dugc Xz suy ra Xz la (OHC)2CHCOONa hoac
OHC-CO-CH2-COONa hoac OHC-CH2-CO-COONa

X3 tac dung vai lugng du AgNOs trong NHs duoc Xa suy ra Xs la
(NH400C).CHCOONa hogc HsNOOC-CO-CH>-COONa hoac
HsNOOC-CH>-CO-COONa

0,25

X3 phan g voi toi xat dugc Xs suy ra Xs la CH3-CO-CHO hoac OHC-CH,-CHO

Xa tac dung véi HCI duoc Xe suy ra Xe la CH(COOH)3
hoac HOOC-CO-CH;-COOH

0,25

b) X4 c6 tinh ludng tinh

0,25

Phuong trinh minh hoa :

Phan tng voi axit :
Vi du: (NH400C),CHCOONa + 3HCI| - CH(COOH)3 + 2NH4CI + NaCl

0,25

Phan ung véi kiém :
Vi du: (NH;00C),CHCOONa + 2NaOH —» CH(COONa)s + 2NHs + 2H,0

0,25

V1.2
1,75

Vi mudi ran X tac dung véi lugng du dung dich chira hon hop FeSO4 va HSO4 thu
dugc khi B khong mau, B dé dang két hop véi khi A tao thanh khi C mau nau do,
lam lanh C mau nau d6 nhat dan thu dugc hdn hop khi D. Suy ra A 1a Oz, B 13 NO,
C 1a NO2, D chra hdn hop NO2 va N2Os = X 1a KNO, =hdn hop 2 mubi ban dau
gom KNO2z va KNO3

0,5

0,224
nKNO; = 21102 = Zﬁ = 0,0ZmOl

0,25

+n =0,015mol

0,8
Taco: Nyo, (D) N,0, (D) 25 :{HNOZ(D)

46nN02 ot 92nN204 o =161 Nx,0,m) = 0,01mol

0,5

Bao toan N : n,y,, =0,015+2.0,01-0,02=0,015 mol

0,25

Gbmyy, =——OZIOLI00 ) 20500:00m, ., =100-61,305=38,695%
7 0,02.101+0,015.85 :

0,25

Luu y: Néu hoc sinh lam theo cdch khdc ma ding va ldp ludn day dii van cho diém t6i da.
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