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Cau 1( 2 diém):
1. Trinh bay su hinh thanh lién két trong phan tir SO, va CO> theo thuyét VB. So sanh vé tinh chat vat 1y,
tinh chét hoa hoc gitta CO2 va SO,
2. Dé bao vé cac thiét bi bang sit ngudi ta thuong phu 1én trén bé mat thiét bi mot 16p kim loai khic nhu
kém, thiéc, crom... Hay giai thich tai sao vat liéu bang sit phu 16p thiéc trén bé mat bi pha huy nhanh hon
16p pht kém?
3. So sanh tinh axit cua:
a. Axit bixiclo [1.1.1] pentan-1-cacboxylic (A) va axit 2,2-dimetyl propanoic (B)
b. CeHsCO2H (E), CeHsCOsH (F) va CeHsSOzH (G)

Cau 2.2 diém)
1. Khi cho dong dién c¢6 cuong d6 0,804 A di trong 2 gio qua 160ml dung dich chira AgNO3 va Cu(NOs)2 &
catot thoat ra 3,44g hdn hop cua hai kim loai . Xac dinh ndng d6 mol ctia hai mudi trong dung dich ban dau
néu biét dung dich thu dugc khi két thic thi nghiém khong chira ion ddng va ion bac.
2. B6 10ml CH3COOH pH = 3,5 vao 10ml NaOH pH = 11,5. Tinh pH ctia hdn hop.

(CH3COOH pKa = 4,76)
Céu 3: (2 diém) Cho céc chat sau : cumen, ancol benzylic, anizol , benzandehit va axit benzoic.

a) Viét cong thirc cdu tao ciia mdi chit va goi tén IUPAC twong tng.

b) So sanh nhiét do s61i, nhi¢t do ndng chay cua chung, giai thich.

¢) Hiy néu phuong phap hoa hoc nhan biét ting chit.

d) Tur benzen va cac chét hitu co chira khong qua 3 nguyén tir C, hiy viét phuong trinh phan tng diéu ché
ra cac chat trén.
Cau 4: (2 diém)
1. Cho 1 kim loai A tac dung véi 1 dung dich nuéce cua mudi B. Hay tim cac kim loai va cac dung dich mubi

thoa man A, B néu xay ra mot trong cac hién tuong sau day:

a) Kim loai méi 4 bam 1én kim loai A f) C6 mot chat khi T vira c6 két tia mau tréng lan xanh

b) Dung dich d6i mau tir vang — xanh g) C6 2 khi T

¢) Dung dich mit mau vang h) C6 khi T va c6 két tia keo trang roi tan hét khi du A.

d) Khong co6 hién tuong gi i) C6 khi T va c6 chat 1ong tao ra phan thanh 2 16p

e) C6 mot chat khi T K) C6 khi T va co két ta va chat 16ng tao ra phan thanh 2 16p

2. Cho tir tir HCI vao dung dich A chtra a mol Ba(OH)2 va b mol Ba(AlOz)2. P4 thi biéu dién s mol
Al(OH);3 theo s6 mol HCI nhu sau:
Néu cho dung dich A & trén tac dung v6i 700

0y 0w
0.3 ml dung dich H2SO4 1M thi thu dugc bao
020

By ey nhiéu gam két tiia?




Ciu 5: (2 diém)
1. Cho so d6 chuyén hoa:

OH H. _COOC,Hs £
(COOC;Hs),
- CoHsOH
PBr3 A KCN B H C AR
H* HCOOC,Hs
(D)
OCHj; OCHg (C,H50),CO G

a) Cho biét cu tao ctia cac chat tir A dén G.

b) Giai thich sy hinh thanh cac chat E, F, G.

2. Hai hop chat X, Y déu chtra cac nguyén té C, H, O khéi luong phan tir ciia chiing 1an luot 1a Mx, My

trong d6 Mx < My < 130. Hoa tan 2 chat d6 vao dung méi tro duoc dung dich E. Cho E tic dung voi

NaHCO3 du thi s6 mol CO2 bay ra ludn ludn bang tong s6 mol cia X va Y, khong phu thudc vao ti 18 s mol

ctia chiing trong hdn hop. Lay 1 luong dung dich E c6 chira 3,6 gam hdn hop X, Y, Gng véi tong sé mol cia

X, Y 14 0,05mol , cho tac dung hét véi Na thu dugce 784 ml Hy dkte. Xéac dinh cong thirc phan tir, cong thirc

ciu tao cta X va Y, biét chung khéng c6 phan tng trang bac, khong 1am méat mau nudc brom.
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1- Su hinh thanh lién két trong phdn tir SO; theo thuyétVB:( V& hinh)

Nguyén tir luu huynh & trang thai lai hoa sp?

Mot obital lai hoa c¢6 1 electron ddc than xen phu véi obital cua nguyén tir oxi cling ¢
eletron doc than tao lién két o.

- Mot obital lai héa c6 2 eletron tao nén lién két cho nhan véi nguyén tir oxi thir hai.

- Mot obital lai héa c6 2 electron con lai khong tham gia lién két.

- Mot obital khong lai hoa cta S tao lién két m véi obital p chira le doc than cua nguyén
tr oxi.

- Sy rat ngan manh do dai cua lién két S-O cho thiy ngoai lién két 7t kiéu p-p con c6 mot
phan cua lién két n kiéu p—d tao nén boi obitan p co cip e tu do cia oxi va obitan d tréng
cua S

* Su hinh thanh lién két trong phdn tir CO;, theo thuyétVB:( V& hinh)

Nguyén tir cacbon ¢ trang thai lai hoa sp.

- Hai obital lai hoa cua C mdi obitan c6 1 electron ddc than xen phu véi 2 obital cua 2
nguyén tir oxi cling c6 eletron doc than tao ra 2 lién két o.

- Hai obital khong lai hoa ctia C xen phu voi obital p chira 1e doc than cua hai nguyén tu
oxitao 2 lién két =

0,25

0,25

2- So sanh SO va CO>
a) Tinh chat vat Ii:Nhiét d6 hoa 1ong, nhiét d6 hoa ran cia CO2< SO2, SO2 tan nhiéu trong
nuée hon CO2 do céu tao phan tir CO, 1a phén tir thang, it phan cuc hon
b) Tinh chat héa hoc:
S0, CO; déu la oxit axit. Dung dich SO2 c6 tinh axit manh hon dung dich COs..
SO + H20=H2S03; = H" + HSO3
CO; + H20=H2CO3 = H* + HCO3’
SO, vira c6 tinh oxi hda vira c¢6 tinh khtr, CO2 c6 tinh oxi hoa khong thé hién tinh khir.do S
trong SO2 ¢6 sd oxi hoa 1a +4 13 trang thai oxi héa trung gian, C trong CO; & trang thai
oxi hoa cao nhit 1a +4.
Vidu: SO+ 2H,S = 3S + 2H,0 ('oxi hoa)
250, + Oz = 2S03 CO2+Mg=MgO +C
(khur) (oxi hoa)

0,25

0,25

1.2

- Vat liéu bang sat phu 16p thiéc trén bé mit bi an mon dién hoa. Giai thich:

Lop sit tao ra voi thlec mot pin dién, ¢ cato6t (cyc duong) la thiéc con andt (cuc 4m) 1a sét.
Sit bi an mon, ion sat chuyen vao dung dich va c6 su khur hidro trén thiée (ion H™ trong
nuéce c6 hoa tan CO2).

- Truong hop sat phu kém thi st tro thanh catdt cta pin dién, con kém dong vai tro an6t
(dién thé cuia kém thip hon dién thé cua sit), tai day kém bi pha huy tao ra cac mudi bazo
nhu [ZnOH]2COs hodc Zn(OH)2. ZnCOs , Lép mudi nay it tan ngdn dung dich dién phén
tlep xtic voi bé mat kim loai, han ché qué trinh pha ‘huy. Vay vat ligu bang st phu 16p
thiéc thi bj pha huy nhanh hon khi phu vat liéu bang sit phu 16p kém.

0,5

1.3

a. Tinhax; A>B lado:

HsC

—~ COOH COOH
X HsC
+1

H3C
+1

f f

HsC

N COO CcCOO-
HsC

HsC
Bi solvat hoa tot hon Bi solvat hoa kém do hi€u irng khong gian

0,25




b. Tinh axit:

ﬁo O-H (/O -H

H,C—C <

NG

NS

HsC——C <

0,25

2.1

NAgNO3 = X = Nagt

"eunogy Y = Noult

Khi ca ding &dn 1 chiQu @ qua,
catot (-) Ag*, Cu®*, H,0
Agt +le—> Ag

Cu?* +2e — Cu

Meatot = 108X + 64y = 3,44

. p dong ph- -ng trnh @mh lUR Fara®Yy:
108 1t 'ty

—_— e X = —

1.F F

m= Alt
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108x =

—> x+2y-=

64|tl |‘[2

64y: —_— 2y:_

i
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Gifi hOta® 1 ¢ x=y= 0,02

—

| (t;+1,) _0,804. 2.3600

anot (+) NO3™, H,O

2H,0 —> 4H"+ 0, + 4e

= 0,06
F 96500

Cy ( AgNO3) = Cyy ( Cu(NO3),) = 0,02:0,16 = 0,125M

1,0

2.2

CH3COOOH = CH3COO" + H*
CO- 18‘3'5 103%°
(10—3,5)2
= tron CH3COOH = 2,97.10°
NaOH = Na* + OH"
[OH] = 10%° — C%aon = 1,58.1073
Sau khi tron phan tng :
CH3COOH + OH — CH3COO + H20
2,97.10° 1,58.10°
1,39.10°
Theo phuong trinh gidi han :
CH3COOH . C, = 1,39.10°
CHsCOO™. C, =1,58.103

1035
=10*"=C%=6.10°M

1,58.10°

CHsCOOH
1,39.10°
1,39.103- x

_ N\ CH3COO + H*
N 1,58.10°

1,58.103 + x
= x=1,53.10°

Ko = 10478

1,0

a) (0,5 diém)
CeHsCH(CHa)2
CsHsCH20H
CeHsOCHs3
CsHsCH=0,
CsHsCOOH .

isopropylbenzen

ruou benzylic

metyl phenyl ete
benzencacbandehit
axit benzencacboxylic




b) 0,5 diém- co giai thich)
Diém s6i, diém chay : cumen < anizol < benzandehit < ancolbenzylic < axit benzoic.
¢) (0,5 diém)
Axit benzoic tan trong dung dich NaHCO3 ¢6 khi thoét ra:

CgHsCOOH + NaHCO3 — CeHsCOONa + Hz0 + CO, T
Benzandehit c6 phan rng trang guong :

CsHsCHO + 2[Ag(NH3)2]OH —CsHsCOONH, + 2Ag 4+ 3NH;3 + H,0
Ancol benzylic phan tng véi natri cho khi Hy thoat ra ( hodc chuyén CuO den thanh Cu
(do))
Con lai CeHsOCH3 va CsHsCH(CHs3)2 thi chi c6 CsHsOCH3la tan dugc trong axit sunfuric
dac ngudi

CeHsOCH3 + H2S04 — CgHs-OH™- CH3 + HSO4~
d)( 0,5 diém)

frct ¢H=0 CH,OH

NaOH H,/Ni

H+

CHg / CClg cooH

+ CH;CI +Cl, NaOH

_ > | —_— | —

AICl; as H*

CH(CH
C/\/?\\C/\/\\ (CHg), OH OCHs
o

+0, 1. NaOH
e

H30",100°C 2. CHCl

4.1

a) Fe + CuSO4 —»

b) Fe3t S cult. C) Fe3t L Felt.
d) Cu + NaNOs3

e) Hp A

f) Ho 7+ BaSOy4 ¥+ Cu(OH)7 ¥

g) Ho 7+ NH3 A

h) Ho 7+ AI(OH)3¥

i) Hy 7'+ CgHgNH> .

k) Hyp 7'+ CgH5NH2 + BaSO4 ¥

4.2

2HCI + Ba(OH). — BaCl; + 2H,0 (1)

2HCI + Ba(AlO2)2 + 2H.0 — BaClz +2AI(OH)s3 2)

3HCI + AI(OH)3 — AICl; + 3H20 (3)

Tai npei = 0,6 mol , bén trai dinh = > Két tia dang ting => Ba(AlO2) du
=> nHCI = 2nBa(OH)2 + nAIlO; ptt ; nAlO2 ptr = nAl(OH)3z = 0,2 mol
=>a=0,2mol

+) Tai nnel = 1,1 mol bén phai dinh => Két tia dang giam => Al(OH)3 tan 1 phan
=> 3nAl(OH)s = 4nAlO; — (nH+ - NOH)

=>b =0,2 mol

NH2sos4 = 0,7 mol =>

NaioH)3 = 1/3[4naio2— (NH+ - Now)]

= 0,2 molngasos = Ngaz+ = 0,4 mol

=> mkét tia = mAI(OH)3 + mBaSO4 =108, 8g

0,25

0,25

0,25

0,25




5.1

(A) «(B) (©) (E)
Br _CN COOH 0O

1
CoHs0,C C\ _OC3Hs
C

OMe OMe OMe
OMe

(F) (G)

C2H502C C\ CZHSOZC OC.H
H 2Hs

OMe OMe

0,5

Giai thich su hinh thanh cua E:

OC,Hs
/\ OA P
H._COOC,Hs ~~_COOC,Hs s HsC,00C_ _c¥o H5C,00C

+Y
HC HsC,0-C=0 COOC,Hs COOC,Hs

CoH5ON: HC,0-C=0
2H50Na © 5~2

OCHj OCHjs OCHj, OCH,
Giai thich tuong tu cho F va G.

-CoHEO
2Hs

Y

0,5

5.2

E tac dung vdi NaCOs sinh ra CO2 chirng to E chira -COOH.
Goi cong thirc 2 chat Ri(COOH)x va R2(COOH)y Véi s6 mol 14 luot a, b. Khi d6 sé mol
CO: la ax+by = a+b, khong phu thudc a, b nén x=y=1.
Xet7,2gX, Y
bat CT chung R(COOH), Khi tic dung NaHCO3 thu dugc nco2=0,1=ng) =N-coox Nén
Mx,v)=7,2/0,1=72—R=72-45=27.
Khi phan irng Na—H; thu ny2=0,07 mol chirng t6 nn linh dong trong E 1a 0,07.2=0,14> n.
coon nén X, Y van con —OH
bat R’(OH)k(COOH) + Na—(k+1)/2 H.
0,1 0,07 —k=0,4 <1 nén X khong chira —OH, Y chura 1
hodc 2-OH (khong thé 1a 3 vi My<130).
TH1 :Y chira 1-OH khi d6 X la R1(COOH) a(mol)
Y la R2’(OH)(COOH) b(mol)
Taco at+b=0,1
Tb.l: 0,4.0,1
Rl.a+ (R2’+17)b=27.0,1— 3R1 + 2R2’= 101
X, Y khong lam méat mau nudce Bra, khong trang bac nén X, Y 1a hop chét no
Nghiém théa man Ri= 15- ; R2’=28 nén X la CH3COOH; Y la CoH4(OH)(COOH)
TH2: Y chira 2 nhém —OH tuong tu ta tinh duwgc 4R + R2’=118
Nghiém thoa man Ri1= 15; R2 = 41 nén X CH3COOH; Y la CsHs(OH)2(COOH)

0,25

0,25

0,25

0,25




