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PE CHINH THU'C ] ]
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(Pap 4n -Thang diém c6 05 trang)
CAU |Y NOI DUNG PIEM
I 2,00

1| Viét PTHH céc phén {rng diéu ché (0,50 diém)

a) Diéu ché Cu tir Cu(OH); va CO:

(4]

t
CuOH) = CuO + H0 0,25
CuO +CO = Cu + CO,
b) Diéu ché CaOCl, tir CaCO;, NaCl va H,0:
tO
CaCO; = CaO + CO, 0.25
dpmn 5
2NaCl + 2H,0 = 2NaOH + Cl, + H,
CaO + H,0 = Ca(OH),
Ca(OH), + CL, = CaOCl, + H,0O

2 | Trinh bay cich nhin biét 6 dung dich (0,75 diém)

+ Dung gidy qui tim nhan biét duoc:
- Dung dich NaOH va dung dich Na,CO; lam gidy quy tim chuyén thanh mau xanh. 0,25
- Dung dich H,SO4 1am gidy quy tim chuyén thanh mau do.
- Ba dung dich Na,SO,, NaCl, BaCl, khong lam d6i mau gidy quy tim.

+ Nho vai giot dung dich H,SO4 vao 2 6 ong nghiém dung dung dich NaOH va dung dich Na,COs.

- Ong nghiém nao c6 khi thoat ra 1a ong dung dung dich Na,COs:

) H,SO; + Na,CO; = Na,SO4 + COzT + H,O

- Ong nghiém con lai dung dung d1ch NaOH 0,25
+ Nho vai giot dung dich H,SO, vao 3 ong nghiém dung céc dung dich Na,SO,4, NaCl, BaCl,.

- Ong nghiém nao c6 két taa trang la ong dyng dung dich BaCl,:

H,SO; + BaCl, = BaSO4| + 2HCI
- Hai 6ng con lai dung dung dich Na,SO,, NaClL

+ Nho vai giot dung dich BaCl, vao 2 6 ong nghiém dung dung dich Na,SO,4 va dung dich NaCl.
- Ong nghiém nao c6 két tua trang la ong dung dung dich Na,SOy: 0,25
- BaCl, + Na)SO4 = BaSO4| + 2NaCl

- Ong nghiém con lai dung dung dich NaClL

3| Viét PTHH cac phan ng va tinh pH ciia dung dich Y (0,75 diém)

+ PTHH céc phan tng:

(o}

2Cu(NO;), = 2CuO + 4NO, + O,

4NO, + O, + 2H,O = 4HNO; 0.25
+ Tinh pH cua dung dich dung dich Y (HNOs3):
86 mol Cu(NO,), = 6,58 _ 0.25

GQi’ s6 mol CugNQ3)2 bi nhiét phén 1a n, ta cé:
Khoi lugng chat ran: 80n + 188(0,035 -n) =4,96 = n= 0,015 (mol).
= S6 mol HNO; =2.0,015 = 0,03 (mol)

Theo phuong trinh dién li: HNO; = H' + NO; =>S6mol H' =0,03 (mol)

0,25
003 _ 10" (mol/l) = pH=1.

= [H']=

2

II 2,00

1| Xéc dinh CTCT ciia Ay, A,, Az, Viét PTHH céc phan irng tao thanh cao su Buna tir A, (0,50 di¢m)

+ Xac dinh CTCT cua Ay, A, As:
- A; ¢6 CTPT CH,40, chi c6 CTCT la CH;OH.
_ A ¢6 CTPT C,H¢O, ¢6 chira nhom chitc —~OH, c6 CTCT 1a CH;CH,OH. 0,25
- A3 ¢6 CTPT C3Hg0O5 va chi chtra nhém chirc —OH, ¢6 CTCT la: CH, — CH — CH,

OH OH OH
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+ Cac phan tng tao thanh cao su Buna tur Az:t .
Xt,
2C,HsOH ——> CH,=CH—CH=CH, + 2H,0 + H,

nCH,=CH—CH=CH, —=15 <—CH2 —CH=CH — CHj —>
n

0,25

Tim CTPT, cac CTCT c6 thé c6 ciia B va goi tén (0,75 diém)

a) CTPT ciia B ’
bat CTPT cia amin don chirc 1a C,H,N, s0 mol 1a a, ta co:
GH.N + (n+™)0, —— nCO, + MH0 + 1N,
4 2 2
CO, + Ca(OH), = CaCO; + H,0

0,25

- Khoi luong B: (12n+m+ 14)a = 1,18 (a)
- $6 mol CO»: na= - =006 (b)
100

=0,43 (©)

- S6 mol Ny: la+4(n+ E)az 9,632

2 4 22,4

Giai hé 3 phuong trinh (a), (b), (¢), dugc a= 0,02 (mol), n=3, m=9
CTPT cua B la: C3H9N.

0,25

b) CTCT c6 thé cé ciia B va goi tén

CH;—CH, —CH; —NH; n - Propylamin CH;— (fH —NH, Isopropylamin

CH;

CH; —NH —CH,; —CH; Etylmetylamin CH;— 1|\I —CH;  Trimetylamin

CH;

0,25

Viét CTCT céc chit hitu co Xy, X3, X3, X4, Xs, X V2 hoan thanh so do chuyén hoi (0,75 diém)

+ CTCT céc chat hitu co:
X; 1a CH;Cl X, la CH;0H X;1la CH=CH

X4 li‘l@ X5 lﬁ@Br X6 la @ONa

0,25

+ Hoan thanh so d6 chuyén hoa:
(1) CH, + Cl, =K, CH,Cl + HCl
2 CH;C1 + NaOH —— CH3;0H + NaCl

3) CH:OH + CuO —— HCHO +Cu + H,O

(4) 2cH, 225 CH=CH + 3H,

0,25

C, 600°C
(5) 3CH=CH —— @
Fe B
(6) + Br, — r + HBr

t%p
@) @Br + 2NaOH (dac) —— @ONa + NaBr + H,O
8) @ONa + HCl — @OH + NaCl

0,25

111

2,00

Viét PTHH céc phén trng va tinh thanh phan phan trim cia cic chit (1,25 diém)

+ PTHH céc phan tUng;:
2Al + 6H,SOy4 (dac, nong) = AL(SO4); + 35S0, + 6H,O
2Fe + 6H,SO4 (dac, ndng) Fey(SO4); + 35S0, + 6H,0
Cu + 2H,SO4 (dac, néng) CuSOq, + SO, + 2H,0O

(1)
2
G)

0,25

2A1 + 3HZSO4 (loéng) = Alz(SO4)3 + 3H2
Fe + H,SO, (lodng) = FeSOy, + H,
H, + CulO = Cu + H,O

“4)
)
(6)

0,25
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+ Tinh thanh phan phan trim theo khoi lugng ctia mdi chat trong hon hop G:
Goix,y, z lan luot 1a s6 mol cua Al, Fe, Cu trong 23,4 gam hon hop G, ta cé:
- Khdi lwgng hén hop G: 27x + 56y +64z = 234 (a)
- S6 mol SO,: ix + éy + 7z = &:0,675 (b)
2 2
Khéi lugng CuO giam bang khéi lugng O phan tmg, suy ra:
3 7,2

- S6 mol O = s6 mol CuO phan tmng: X +y=-2=045 (©)
2 16

>

0,25

Giai hé 3 phuong trinh (a), (b), (¢), dugc: x =0,2 (mol), y= 0,15 (mol), z= 0,15 (mol)

0,25

Thanh phan phan trim theo khoi lugng cua:
0,2.27
23,4
,15.56
23,4

-Pong: 100 - 23,08 - 35,90 = 41,02 (%)

- Nh6ém:

100 =23,08 (%)

0

- Sit: .100 = 35,90 (%)

0,25

Tinh gia tri nhé nhat ciia m dé V 16n nhat (0,75 diém)

3Cu + 2NO; + 8H' = 3Cu”™™ + 2NO' + 4H,0 (7)
3Fe* + NOy + 4H" = 3F" + NO'  + 2H,0 (8)

0,25

S6 mol H,SOy lodng ban dau = 0,85.1 = 0,85 (mol)
36 mol H,SO, d phén tmg & (4), (5) :% + 0,15 = 0,45 (mol)
= 56 mol H,SO4 con lai = 0,85 - 0,45 = 0,4 mol = s6 mol H' con lai = 0,4.2 = 0,8 mol.

S6 mol H' ¢in cho Cu va Fe** phan tng hét = %,0,15 + g'O’I 5=0,6 (mol)<0,8 (mol) = H' duw.

0,25

0,152 . 0,15.1
i

Pé thu duoc Vo 16n nhat, can s6 mol NO;~ nho nhét la:

=0,15 mol

= S mol NaNO; = 0,15 (mol) => m =0,15.85 = 12,75 gam.

0,25

v

2,00

Xac dinh CTCT ciia X va tinh gia tri p (1,00 diém)

bit cong thire ctia rugu X 1a RCH,OH, cuia axit cacboxylic don chirc Y 1a C,H,,COOH, c6ng thirc este Z s€
la C,H,,COOCH;R. Goi x,y, z 1a s6 mol X, Y, Z trong 0,13 mol hon hop E, ta co:

CH,COOH + KOH ——  C,H,COOK + H,0 (1)
C,H,COOCH,R + KOH —— C,Hn,COOK + RCH,OH )

0,25

RCH,0H + Cu0 —— RCHO + Cu + H,0 3)

RCHO + Ag,0 ——> RCOOH + 2Ag| )
(Hogc RCHO + 2[Ag(NH;),JOH  ——> RCOONH, + 2Ag| + 3NH; + H,0) (4)

0,25

- S6 mol hén hop E: Xx +y + 2z = 0,13 (a)
- Sé mol Y, Z phan tmg theo (1), (2): y + z = 0,051 = 0,05 (b)
- S6 mol Ag: 2x + 2z = % =04 hay x+ z = 0.2 (c)

So sénh (a) va (c), thdy vé Iy. Nhu vay RCHO 1a HCHO

0,25

NH;, t°
HCHO + 2Ag0 —— H,0 + CO, + 4Ag| (5)

o

(Hoac HCHO + 4[Ag(NH;),]JOH —t—> (NH4),CO; + 4Ag| + 6NH; + 2H,0) (5
- Sé mol Ag: 4x+4z = 04 hay x + z = 0,1 (c)
Giai hé 3 phuong trinh (a), (b), (¢"), dugc: x =0,08 (mol), y=0,03 (mol), z= 0,02 (mol).
- Vi andehit F 1a HCHO nén CTCT cua X 1a CH;0H.
- Khéi lugng CH;OH: p=32(x+2z)=32.0,1 =3,2 gam.

0,25
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Xdc dinh CTCT ciia Y, Z va tinh thanh phin phin trim mbi chit trong hén hop E (1,00 di¢m)

+CTCT cia Y va Z:
Céc phan tng chay:

CH:OH + 30, 5 co, + 2H,0 (6)
2

CHnCOOH + 4tm+l g U s (111)co,+ Mtly,0 7
4 2

CHn,COOCH; + 4m*7 o 'y q4+2)co, + MF3H,0 (8)
4 2

0,25

- $6 mol COy: x + @ty + (n+2)z = 20 _ 95 ()
22,4

- S6 mol H,0: 2x + m+1y+ m+3,

= =0,33 (e)
2 2 18

0,25

Thay x = 0,08; y = 0,03; z= 0,02 vao tung phuong trinh va giai 2 phuong trinh (d), (¢), dugpcn=2vam=>5
CTCT ctua Y 1a CH;— CH, — COOH va CTCT cua Z1la CH;— CH,— COOCH;

0,25

+ Thanh phan phan trim theo lghéi lugng ctia mdi chat trong hon hop E: i i
Khoi }u?cyng cua 0,13 mol hon hop E 1a: 0,08.32 + 0,03.74 + 0,02.88 = 6,54 gam. Thanh phan phan tram
theo khoi luong cua :

- ChitX: 0,08.32.100
6,54

- Chit Y: 0,03.74.100
6,54

- Chat Z: 100 - 39,14 - 33,9 = 26,92 (%)

= 39,14 (%)

= 33,94 (%)

0,25

2,00

Viét PTHH cic phan tng va xic dinh hai khi B, B, (0,25 di¢m)

t
4FGSZ + 1102 = 2F6203 + 8802

o

4FeCO; + 0, = 2Fe,05 + 4CO,
Vi ti 16 khéi luong phan tir cia By va By 1a 11 : 16 =44 : 64, nén By 1a CO, va B, 1a SO,.

0,25

Viét PTHH céc phan ting (0,75 diém)

o

CaCO; = CaO  + CO,
2JKOH = K,COs H,0
KOH = KHCO;

CO,
CO,

+

0,25

K,COs3
2KHCO;

BaCl, = BaCOs; 2KCl

0,25

CaO
CaCO;

2HCI = CaClz HzO
2HCI = CaCl, CO, + H,O
dpnc

CaCl, = Ca + Cl,

+ + |+ +|+ +

+

2NaOH = Na,CO; + K,CO; + 2H,O
+
+

0,25

Xac dinh CTCT ciia Y va viét PTHH céc phan ing (0,50 diém)

+CTCT cua Y:

Vi Y phan ung véi CuO dun néng tao thanh hop chat c6 phan ung trang guong va Y thod man so do
chuyen hoé, nén Y 1a rugu bac 1 va trong phén tir Y c¢6 nhan benzen. Ung voi1 CTPT CgH,oO, CTCT cua Y

s¢ la: CH, — CH, — OH

0,25

+ PTHH cua céc phan Gng:
C¢HsCH,CH,OH + CuO ——) C¢HsCH,CHO + Cu + H,O

NH;, t°
C¢HsCH,CHO + AgZO — C¢HsCH,COOH + 2Ag

H,S04 d, t°
C¢Hs;CH,CH,OH —— C¢Hs;CH=CH, + H,0O

Xt, tp —CH—CH,—
nCHsCH=CH, ——o> | ?
C6H5 n

0,25
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Xac dinh cac CTCT c6 thé c¢6 cia E, E; va viét PTHH cac phan &ng (0,50 diém)

+ Céac CTCT ¢4 thé c6 cuia Ey, Eo:
- Céc CTCT c6 thé c6 cua E; 1a: H,N—CH,—CH,—COOH  CH;— ClH — COOH

NH,
- CTCT duy nhét ctia E; la: H,N — CH,— COOCH;

0,25

+ PTHH céc phan tng:
H,N—CH,—CH,—COOH + NaOH —— H;N—CH,—CH,—COONa + H,0
CH;—CH—COOH  + NaOH —— CH3—$H—COONa + H,0
NH, NH,

H,N —CH,— COOCH; + NaOH ——s H,N—CH,—COONa + CH,;OH

0,25

Vb

2,00

Phin ing diéu ché cac khi va phan g ciia cic khi (0,50 di¢m)

a) Phan ieng diéu ché cic khi A, B, D :
2KM1’104 + 16HCI dic = SCIZT + 2M1'1C12 + 2KCl + 8H20
NH,NO; + NaOH NH;t + NaNO; + H,0
FeS + H,SO,4 loing = HzST + FeSO,

Khi A 13 Cl,, khi B 1a NH;, khi D 1a H,S.

0,25

b) PTHH cdc phdn irng:
- Khi trdn khi A v6i khi B:
3C12 + 2NH3 = N2 + 6HCI
Néu NH; du: NH; + HCl = NH(I
- Khi trdn khi A véi khi D:
Cl, + HiS= S + 2HCI
- Khi dén tir tir &n du khi B vao dung dich CuSOy:
2NH3 + 2H20 + CuSO4 = CH(OH)Z + (NH4)2SO4
Cu(OH), + 4NH; = [Cu(NH3)4]J(OH),

0,25

Hién twong va PTHH cic phan g dwéi dang phan tir va ion rat gon (0,50 diém)

a) Nho dung dich NaOH vao dung dich Na,;Cr,0;:
Dung dich chira mudi dicromat Na,Cr,0; ¢6 mau da cam chuyén thanh dung dich chira mudi cromat
Na,CrO4 ¢6 mau vang.
N32CI'207 + 2NaOH = 2N32CI'O4 + HzO
Cr,0;” + 20H = 2Cr0s + H0

0,25

b) Nho dung dich H,SO, lodng vao dung dich Na,CrO
Dung dich chua mudi cromat Na,CrO4 c6 mau vang chuyén thanh dung dich chta mudi dicromat
Na,Cr,07 ¢6 mau da cam.
2Na,CrO; + H,SO4; = Na,Cr,0; + Na,SO, + H,0
2Cr0,” + 2H° = Cr0;7  + H,0

0,25

Viét PTHH cac phan ng theo so' dd chuyén ho4 (0,50 diém)

(1) CHe + CH, s CHs—CH,—CH;,
) CHs—CH,—CH; + Cl, ¥, C,H,~CHCI-CH; + HCI
tO

3) CeHs~CHCI-CH; + NaOH —— C¢Hs~CH(OH)-CH;  + NaCl

0,25

(&) CeHs—CH(OH)-CH; + Cu0 ——> CgHs~CO-CH; + Cu + H,0
0 xt

(5) CsHs—CO—CH; + HCN %) CsHs—C(OH)(CN)-CH;
to’ +

(6) CeHs—C(OH)(CN)—CH; + 2H,0 ——> CsHsC(OH)(CH;)COOH + NH;

0,25

Néu hién twong, viét PTHH va néu ting dung ciia cic phéan ing (0,50 diém)

+ Hién tugng:

- Cho vai giot voi sita vao coe dung dung dich saccarozo, khqu nhe s€ c6 hién tugng: voi sita mau tréng
duc chuyén thanh trong sudt, khong mau.

- Khi théi khi CO, vao dung dich nay sé& thiy xuat hién két tua.

0,25

+ PTHH va tng dung:
CpH0qp + Ca(OH)z + H,O0O ——> C3H»0,;.Ca0.2H,0

C12H22011.C30.2H20 + C02 — C12H22011 + CaCO3 + 2H20
Hai phan ing nay dugc Gng dung trong viéc tinh ché dudng.

0,25
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