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] j ] Thoi gian lam bai: 180 phuit (khdng ké thoi gian giao dé)
DE CHINH THUC

(Dé thi c¢6 02 trang, gom 05 cau)

Ngay thi: 25 thang 01 nam 2021

Cau 1: (2 diém)
1. Tron cac thé tich bing nhau cua 4 dung dich sau: CsHsCOOH 0,04M; HCOOH 0,08M;

NH3 0,22M; H2S 0,1M duoc dung dich A.

a. Cho biét thanh phan gigi han caa dung dich A?

b. Khéng tinh pH, hdy cho biét dung dich A cd phan ng axit hay bazo? Vi sao?
2. Tinh pH cta dd X chira Cu(NOs3). 0,06M va Pb(NO3)2 0,04M.

Cho  Cu?* + H;O = Cu(OH)* + H* (1) Ki=10%
Pb2* + H;0 = Pb(OH)* + H* (2) Ky=1078

Cau 2: (2,0 diém)

Cho Ega+ jgnz+ = 0,15 V; Ep s pez+ = 0,77 V; Ey = 0,80V

gt/Ag

1. Tron hai thé tich bang nhau cua hai dung dich SnCl, 0,100 M va FeClz 0,100 M tai 25°C,
sau khi phan tng hoan toan dugc dung dich X. Xac dinh nong d6 cac ion trong X.

2. Thiét lap pin dién hoa gom 2 dién cuc:

e Dién cuc 1 c6 cau tao gom thanh Pt nhing trong dung dich X.

e Dién cuc 2 thu dugc khi nhiing mét soi Ag vao dung dich Fex(SOs)3 2,5.102 M va doi
can bang.

Lap so d6 pin theo quy uéc va tinh strc dién dong cua pin.

Cau 3: (2,0 diém)

1. Clo, brom, iot cd thé két hop véi flo tao thanh cac hop chat dang XFm. Thuc nghiém cho
thay rang m c6 3 gia tri khac nhau néu X 1a CI hozc Br, m c6 4 gia tri khac nhau néu X la
I. P6amdiéncua Fla4,0;Cll1a3,2; Brla3,0;11a2,7.

a) Hay viét cong thic cac hop chat dang XFm ciia mdi nguyén tb Cl, Br, 1.
b) Dwa vao ciu tao nguyén tir va do am dién cua cac nguyén td, hay giai thich sy hinh
thanh céc hop chat trén.

2. Cho 20,4 gam hdn hop X gom Zn, Fe, Al tac dung véi dung dich HC1 du thu dugc 10,08
lit H2 & dktc. Mat khac cho 0,2 mol hén hop X tac dung vira du voi 6,16 lit Clz ¢ dktc.
Xac dinh khdi lwong mdi kim loai trong 20,4 gam hdn hop X?

Cau 4: (1. 1,5 diém; 2. 0,5 diém)

1. Viét cong thirc ciu tao cac ddng phan c6 cdng thic phan tir CsHio. Cho biét cong thirc
C4u tao nao co dong phan hinh hoc, cong thirc cau tao nao c¢6 ddng phan quang hoc?



Biéu dién cac dong phan hinh hoc va quang hoc trén va goi tén diy du cua cac dong
phan &ng vai céc cong thirc cau trac do.
2. Biéu dién cac cau dang ghé caa 1,2 — dimetylxiclohexan. Cho biét dang nao bén nhat,
kém bén nhat?
Cau5: (1. 1,5 diém; 2. 0,5 diém)

1. Dbt chay hoan toan m gam hidrocacbon rdi dan san phim chay qua binh 1 dung P20s,
binh 2 dung 1 lit dung dich Ba(OH), 0,08M. Sau thi nghiém thay khéi luong binh 1 ting
2,16 gam; binh 2 c6 11,82 gam két tua.

a. Xac dinh cong thirc phan tir, viét cong thirc cau tao c6 thé c6 va goi tén A.

b. Khi chiéu sang hdn hop gdm A va khi clo, phan &ng thé nguyén tir H bang clo xay ra
tao thanh 4 san pham thé monoclo. Kha ning thé twong d6i cua cac nguyén tir H I1én
két véi nguyen ta C bac I, 11, 111 tai nhiét d6 £°C dugce xéc dinh 1a 1:3,2:4,8. Xac dinh
cong thirc dung cua A va tinh thanh phan % khéi luong mdi san pham thé.

2. Cho but - 2 - en tac dung vai dung dich Brz trong CCla.

a. Viét co ché phan tng.

b. Néu xuit phat tir cis — but — 2 — en thi san pham thu duoc 6 cau triic nhu thé nao?
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1.1 | a. Tinh lai nong do cua cac chat sau khi tron:
CsHsCOOH: 0,01M; NHz3: 0,055M; HCOOH: 0,02M; H»S: 0,025M
Sau khi tron, xay ra cac phan tng sau:
NH; + HCOOH — NH, + HCOO K =104
0,055 0,02
0,035 - 0,02 0,02
NH; + CgHsCOOH — NH, + CgHsCOO™ K=10>%
0,035 0,01 o
0,025 - 0,01 0,01
NH; + H:S > NH, + HS K = 10?2
0,025 0,025
- - 0,025 0,025
Vay thanh phan giéi han cua dung dich A la:
NH; : 0,055M; HCOO: 0,02M; C¢HsCOO™: 0,01M; HS: 0,025M
b. Trong dung dich A c6 cac can bang sau:
NHs* = NHs + H* (1) Ka=10924
HS = S + H+ (2) Kaz = 10129
H.0 = OH + H+ (3) Kw=1014
HS + HO = HzS + OH- (4) Kbz = 10698
CsHsCOO™ + H.O = CeHsCOOH + OH- (5) Kp=1098
HCOO + H,0 = HCOOH + OH- (6) Kp=10—1025 0.5
So séanh (1), (2) va (3), bo qua can bang (2) va (3)
So séanh (4), (5) va (6), bo qua can bang (5) va (6)
Do d6, can bang (1) va (4) quyét dinh pH caa dung dich.
Mat khac, taco: K, 'CNH; <Ky Cps-
Vi vay, dung digh A ¢0 phan g bazo, pH > 7
1.2 | Tacé cac can bang:
Cu** + H,0 =Cu(OH)" + H* (1) K;=108
1,0

PbZ + H0 = Pb(OH)* + H*  (2) Kp=1078
H:O = H* + OH @) Kw=10"




Vi C

K ® C K, >> Kwnén ta c6 thé tinh pH theo can bang (1) va (2), bo qua
can bang (3).

Theo diéu kién proton, ta co: [H +] - [CU(OHH + [Pb(OH)*]

Theo can bang (1), (2), taco :
Kl.[(;u“] N KZ.[:b2+]

—h=JK.[Cu* |+ K, [ Pb™ ]

Gia sir nong d6 can bang cua Cu?*, Pb%* 1a ndng do ban dau, ta tinh dugc :
h = 3,513.10°%(M)

Tinh lai ndng d6 can bang cua Cu?*, Pb?* theo gi4 tri H* ¢ trén theo h :

Goi X, Y lan luot 12 ndng d6 can bang cua Cu(OH)*, Pb(OH)*

Theo can bang (1), (2) ta c6 :

-5
K, X-% %163_-10 ~10® —» x=1,708.10°°
,06 — x
-5
- % ~107% —5 y=1,805.10"°

Gia tri cua X, y rat nho so véi ndng do ban dau nén nong do can bang caa Cu®*, Pb?*
coi nhur bang néng d6 ban dau( két qua lap).
Vay [H*] = 3,513.10° ; pH = 4,454

2.1 | Tron hai dung dich dwoc dung dich mgi cé: €3 2+ =0,05M €25+ = 0,05 M
Phantng:  Sn** + 2Fe* = sSn* + 2Fe*
c6 K = 10™" /00592 = 102995 rit 16n => coi nhu phan ang hoan toan.
Sn?* + 2Fe* = Sn* + 2Fe*
co 0,05 0,05 0 0 (mol/L)
TPGH: 0,025 0 0,025 0,05
[1 0,025+x 2x 0,025- x 0,05-2x  (mol/L) 10
Taco:
_ [sn**][Fe?*]? _ (0,025-x)(0,05-2x) _ 102095
[sn2+].[Fe3+]2 (0,025+x).(2x)2
Gia str X « 0,025 = x = 8,37.103 (thoa méan)
Vay: [Fe?'] = 0,05 M; [Sn**] = 0,025 M; [Sn?*] = 0,025 M;
[Fe**] = 8,37.10% M [CI = 0,25M
2.2 | Theo phan trén ta co:
Thé dién cuc 11 Ex = Egas g 2+ = Egras gpas + 0.02592 log [iz‘z‘:} =015V
Xét dién cuc 2: Ban dau c6 phan tng
Ag + Fe¥* = Agt + Fe?* K=10"" /o092 = 0311 1.0

ol 0,05 0 0 (M)
[1] 0,05 —x X X (M)
2
Ta co: =0,311 => x = [Ag*] = [Fe*'] = 4,38.10° M

0,05-x




[Fe*] = 6,2. 10°M.
-3
Ew=077 + 0,059 19— =080 + 0,059 Ig4,38.102=0,72 V
4.38.10

3.1

a) Cong thirc cac hop chat XFm:
X la Cl ¢6 CIF; CIFs; CIFs (a);
X la Br cé BrF; BrFs; BrFs (b);
X lalco IF; IFs; IFs; IF7 (c).

0,25

b) Céc hop chat trén déu co lién két cong hoa tri, mdi lién két dugc tao thanh do 2
electron c6 spin ddi song song cua 2 nguyén tir gop chung.
*Fc6Z=9:n=2néncod 4 AO hoba tri, vi vay cau hinh chi ¢ 1 electron doc
than:
*Cl(Z=17;n=3),Br(Z=35,n=4), 1 (Z=53; n=5) gibng nhau déu c6 9 AO
héa tri, c6 thé co:
1 electron doc than: MmN T T T
hoac 3 electron ddc than: MR (AT T 1
5 electron doc than: LALALA] A0 |
7 electron doc than: LATATA] (A4 |
- Hop chat CIF7 khdng ton tai vi thé tich nguyén tu clo rat nho, luc day cua cac vo
nguyén ti flo s& pha v céc lién két trong phan tir. Hop chit BrF; ciing duoc giai
thich tuong ty hop chat CIF7 (BrF7 hién nay chua diéu ché duoc).

- Hop chét IF7 ton tai vi thé tich nguyén tir | rat 16n so véi thé tich nguyén tir F, hec
day cua cac vo nguyén tir flo khong phéa v duoc cac lién két trong phan tor; mat
khéac, su chénh léch nang lugng gitra cac phan muc caa I6p ngoai cung trong
nguyeén ti | khong 16n nén dé xuat hién cau hinh 7 electron doc than va cé su chénh
léch 16n vé do am dién gitra | so véi F nén hop chat IF7 bén.

0,75

3.2

Dit x, y, z lan luot 12 s6 mol Fe, Zn, Al trong 20,4 g hdn hop X
= mx = 56x + 65y + 27z = 20,4 (gam) 0]
Cho X tac dung véi dung dich HCI:
Fe + 2HCI ——FeCl> + H: Q)
Zn + 2HClI ——ZnCl> + H» (2)
2Al + 6HCI —— 2AICl3 + 3H; (3)
T 1,2, 3 vadau bai = n, = x+y+§z :%:0,45mol (11
2 2 22,4
Vi thanh phan céc kim loai trong X khong d6i nén trong 0,2 mol hdn hop X c6 s6
mol Fe, Zn, Al lan luot 1a kx, ky, kz = kx + ky + kz = 0,2 (nn
Cho 0,2 mol X t&c dung vdi clo:
2Fe + 3Cl2 > 2FeClz  (4)
Zn+Cl, — ZnCl, (5)
2Al +3Cl; — 2AICIz (6)

> = 0,275 mol (IV)

Theo phuong trinh: ng), = %kx + ky + %kz = 5

1,0




Tu (1), (1), (1), (IV) >x=0,2;y=0,1;z=0,1 (k=0,5)
Vay trong 20,4 gam X cd: mge= 11,2 gam; mz, = 6,5 gam; mai= 2,7 gam.

4.1

CsH1o €0 9 cong thiic cau tao:
(D CH2=CH-CH;—-CH>—CH3s (M CH3—CH=CH-CH>—-CHs
(1) CH,=¢: - CH, - CH (V) CHy- ¢ = CH - CH, (V) CH;-CH-CH=CH,
CH, CHj CH,

CHs CH,4

V) ii (VI {>< (VIII) (IX)
CH CHs CHs

3

0,5

Cong thire cau tao co dong phan hinh hoc 1a (1), (VI).
- CH,-CH
HiC /CHz - CHs He _/CH, - CH
C—=C C——=C
w Ny Hee” H
cis—pent—2—en trans — pent —2 —en

hoac (Z)—pent—2—en (Z) —pent—2—en

NH3

CH; CH, CH;

cis — 1,2 — dimetylxiclopropan trans — 1,2 — dimetylxiclopropan
hoac (Z) — 1,2 — dimetylxiclopropan (E) — 1,2 — dimetylxiclopropan

0,5

Cong thirc c6 dong phan quang hoc 1a (V1):
NH3 CH3
| | |
CH, CH, CH,

CH,

ddng phan meso (R,S) (R,R) cap ddiquang (S,S)
1,2 — dimetylxiclopropan

0,5

4.2

Céc cau dang ghé cua 1,2 — dimetylxiclohexan

H3C HsC
CHs
CHs CHs
) CH, () 3)

Trong cac ciu dang trén, dang (2) bén nhat, dang (1) kém bén nhat.

0,5

5.1

a. Bat cong thirc phan tir cua A 1a CxHy, s6 mol 1a a mol (y < 2x +2, y chin)

CHy + =20, > xCOz + ZH0 (1)

Binh dyung P,0s hap thy H0 = Ny,0 = ? = 2;—26 = 0,12 mol = ay = 0,24

Binh dung dung dich Ba(OH), hip thu CO2:
CO: + Ba(OH); — BaCOs + Ho0 )

11,82
Nco,(pu2) = NMBaco; = o7 = 0,06 mol

1,0




Co thé c6: 2CO2 + Ba(OH), — Ba(HCOs)2 + H20 (3)
nBa(OH)Z = 0,08 mol = nBa(OH)zpu, (3)néu cbd = 0,02 mol

Trwong hep 1: khong xay ra phan ung (3)

Ngo, = ax = 0,06 mol = x:y=1:4= AlaCHs (metan)
Trwong hep 2: xay ra phan tng (3)

Ngo, = ax = 0,06 +0,02x2=0,1mol=x:y=5:12= AlaCsHz
Céc cong thirc ciu tao co thé va tén goi:

CH,
|
CH3 - CH2 - CH2 - CH2 - CH3 CH3 -CH - CH2 - CH3 C:H3 - ? - (:H3

Ch, CH,
Pentan iso - petan neo — petan

(2 — metylbutan) (2,2 — dimetylpropan)

b. Vi A tac dung véi clo cho 4 san pham monoclo nén A la isopentan.

Phuong trinh phan ung:

—  CH,Cl-CH - CH, - CH; +HCl
CH, (spl)

—® CH;-CCl-CH,-CH; +HCI

CH, - CH-CH, - CH; + Cl, o02)

CH, 3
—— CH, - CH - CHCI - CH; +HCI
(sp3)
CH,
_ CH3 - CH - CH2 - CH2C1 +HC1

(sp4)

CH,

Ti 1& san pham thé phu thudc vao tée d6 thé va sé nguyén tir H c6 thé thé duoc.
6x 1

6 X1+1 X4,8+2 X3,2+3 X1
1x4,8

6 X1+1 x4,8+2 x3,2+3 x1
2x372

6 X1+1 X4,8+2 X3,2+3 X1
3x1

6 X1+1 x4,8+2 x3,2+3 x1

Do vay: ti 1& san pham 1 1a:

x 100% = 29,70%

ti 1é san pham 1 Ia: x 100% = 23,76%

ti 1& san pham 1 Ia: x 100% = 31,68%

ti 1é san pham 1 Ia: x 100% = 14,85%

0,5

5.2

Co ché phan ng:
Hoc sinh chi can viét diing co ché duwéi dang cdng thirc cdu tao.

0,25

Cau trdc san pham néu chat dau la cis — but — 2 — en:

Br
H;C

CH,
Br Br

CH,
H,C

Br
(R,R)- 2,3 - dibrombutan (S,S)- 2,3 - dibrombutan

0,25







