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Cau 1: (4 diém)
1. Nguyén tir cia nguyén t6 X c6 electron cudi ciing ¢ bd cac sb lugng tir:

n:3;I:2;m:0vas:+%.

a) Viét cu hinh electron ctia nguyén tir nguyén t6 X.

b) Hay xac dinh ndng luong ion hoa thir z (theo kJ/mol) cua nguyén tir nguyén t6 X. Vi z 1a sb
hiéu nguyén tir cua nguyén to X.
2. Cho cic gia tri ning luong ion hoa (eV) lién tiép nhau nhu sau:

1 I2 I3 l4
5,95 18,82 28,44 119,96
Hay cho biét cac gi4 tri ning luong ion hda d6 c6 thé tuong tmg vdi nguyén td ndo sau day? Giai thich.

Be (Z =4); Al (Z=13) vaFe (Z = 26).
3. PBé xac dinh thé tich mau trong co thé bénh nhan, bac si da tiém vao co thé nguoi bénh 10cm® mot
dung dich chira %Na c6 chu Ki ban rd Ti2 = 15h véi nong d6 10 mol/lit. Sau 6h ldy 10cm® mau ciia
bénh nhan ra, tim thay 1,5.10 mol *Na. Coi ?*Na phan b6 déu trong mau. Tinh thé tich mau cta
nguoi dugc tieém?

4. Viét cong thirc Lewis, du doan cAu tric (trang thai lai hoa, dang hinh hoc va goc lién két) cua cac
phan tir sau: SF2, SFe, SF4, SoFs.
Cau 2. (4 diém)
1. Qua trinh dbt chay etan, C2Hs, tao ra CO2 va nudc long ¢ 25°C. Biét rang thiéu nhiét cia etan trong
diéu kién trén la -1560,5 kJ/mol etan.

a) Tinh sinh nhiét chuan, AH% cua etan.

b) Tinh ning luong lién két C=0.

Cho biét:
Chét CO; H,0 Lién két C-C |C-H |O-H |0=0
AH% (kJ.mol ) | -393,5 | -285,8 Enicnré (kd.mol™) | 347 | 413 | 464 | 495

2. Cong doan dau tién cta qua trinh san xuét silic c6 d6 tinh khiét cao phuc vu cho céng nghé ban din
duoc thuc hién bang phan ung:

SiO2(r) + 2C(n) @ Si(r) + 2CO (k) (1)
a) Tinh AS® cua qua trinh didu ché silic theo phan tng (1), dua vao cac gia trj entropi chudn duéi day:
Sio, =418 1K™ .mol*; 8¢ =5,7 LK mol™; Sg, = 18,8 .K™.mol™; 5, = 197,6 J.K™.mol™.
b) Tinh gia tri AG®ctia phan ung trén ¢ 25 °C. Bién thién entanpi hinh thanh & diéu kién tiéu chudn
(AHY) ciia SiO2 va CO c6 cée gid tri: AHSgio, ()= -910,9 kl.mol™; AHgcog, = -110,5 kJ.mol™,

c) Phén (g (1) s& dién ra uu thé theo chiéu thuan bat dau tir nhiét d¢ nao?
(Coi sy phu thudc cua AS va AHvao nhiét do la khong dang ké).



Céau 3: (3 diém)

C6 phan ting: 2HCl == Hy, + Cly,
a) Tinh hang sé can bang Kp cua phan ang ¢ 2000K, biét ¢ phan li o ¢ nhiét do nay 12 4,1.10°
b) & 1000K phan tng ¢é Kp = 4,9.10™%. Tinh AHC cua phan wng, coi AH® 14 khong ddi & khoang nhiét
do xét.

¢) Phan ting: 2HI 4, == Hygo + Ly
CO6 Kp =3,8.102 ¢ 1000K. Tinh Kp ciia phan tmg sau day ¢ 1000K:

2HIy + Clygy == 2HCly, + L
Cau 4: (4 diém)

1. Tinh pH ctia dung dich CH3COONa 0,1M

2. Tinh pH cta h¢ dém gém 0,05 mol axit axetic va 0,05 mol CH3COONa trong 1 lit dung dich.
pH cta dung dich thay d6i nhu thé nao khi thém vao hé¢ dém nay 0,0001 mol HCL.

3. Tron 10,00 mL dung dich CH3COOH 0,20 M véi 10,00 mL dung dich H3POs, thu dugc dung
dich A ¢6 pH = 1,50. Tinh CH3Po4 trong dung dich H3POg4 trude khi tron.

Cho biét: H3PO4: pKar = 2,15; pKaz2 = 7,21; pKaz = 12,32; CH3COOH: pKa = 4,76
Cau 5: (5 diém)

1. Viét cong thirc cdu tao cho cac cong thirc phan tir sau day:

a) C4HsCl2 dé c6 dong phan quang hoc.

b) CsHio dé c6 dong phan hinh hoc (viét cau triic chi rd dong phan theo cis, trans hodc Z,E )
2. Chi rd cAu hinh R, S, D, L cho mdi cAu tric sau day:

H NH, H
a) b) c)
L) \
HaC™'g CIH,C*'g HiC'g "
HO CH,CH,4 HyC H " HOOC
CHZOH CH3 C =N
d) e) g)
D H H OH H OH
C,Hs CH =CH, CH,OH
3. Hay biéu dién cac dang hiéu tng (cam tmg, lién hop, siéu lién hop) trong mdi cong thirc sau:
CHs
CH3CH2COOH (A);
CH3COCOOH (B);
N Oz (C)
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1.1 | a) Ung vdi cac s6 luong tir da cho => electron cudi cung Umg véi cau hinh: 3,d3 theo
nguyén ly viing bén, thir ty dién electron trong nguyén tir cua nguyén to X la:
15°2572p°3s°3p°4s?3d
Viy cau hinh electron cta X la: 15*25°2p®3s*3p°3d°4s®
b) Nguyén to X c6 Z =23 => Nang lugng ion hoa thtr Z ctia X 1a:
2
I, = -En = +13,621—§ = 7194,4 eV
1eV =1,602.101°1=1,602.10"°J=1,602.10"°. 6.10° = 9,612.10* J/mol = 96,12 kJ/mol
I, =7194,4.96,12 = 691 526 kJ/mol

1,0

1.2 | Nhén xét: Nang lugng ion hoa thir 3 va thir 4 ¢ su chénh 1éch 16n, do d6 qua trinh tach
electron thr 4 xay ra & 16p bén trong.

CAu hinh electron ctia nguyén tir cic nguyén to:

Be 15%2s? => Nang lugng ion hoa thtr 2 va thtr 3 ¢6 su chénh 1éch 16n vi su tach electron
xay ra ¢ 2 16p khéc nhau.

Al: 1522522p53s23p! => Lép ngoai cling ¢ 3 electron va sy tach electron thir 4 xay ra
0 16p bén trong => Nang luong ion hda thtr 4 c6 sy ting manh so vdi cac gid tri nang
luong ion hoa trude do. 1,0

Fe 1s22s22p®3s23p®3d®4s? => Ning luong ion hoa thir nhat (I1) va thi hai (I2) ting
nhe vi su tach electron xay ra ¢ cung 16p ngoai cung. Nang lugng ion hoa thir ba (I3) va
th tu (Is) 16n hon nhiéu so véi Iz vi su tach xay ra ¢ 10p phia trong. Do d6, ning luong
ion hoa tht ba (I3) va thir tu (I4) c6 sy chénh Iéch it.

Vay cac gia tri nang luong ion hoa di cho twong tmg véi nguyén tir ctia nguyén té nhom
(Al).

1.3 Séymol 24Na tiém vao mau: no = 10°2.102 =10 mol.
S6 mol ?*Na con lai sau 6h:
In2.t In2.6

n=noe*=10%e T = 10°e % =0,7579.10° mol.
Thé tich mau ctia bénh nhan
V= 0,7579.10°.10° _ 7578
15.10° 15

1,0

= 5,05 =~ 5lit
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lién két.
2.1 7 0 — ALIO
a. CoHeg + > O2 — 2CO2( + 3H200) AHchay(C2He) = AH
Sinh nhiét chuan cta etan:
AHOf(Csz) = [ZAHOf(CC)z) + 3AHOf(H20)] - AHOchéy(C2H6) 1,0
= [2.(-393,5) + 3.(-285,8)] - (-1560,5)
=-83,9 kJ.mol.
b AHP= [Ecc + Ecn + 2 Eowo] ~ [4Ec-o + 6E0+]
1,0
= [347 +6.413 + 3,5.495] — 4Ec-0 — 6.464 = -1560,5
= Ec-0 = 833 kJ.mol .,
22 |a. AS = ZS(C):O(k)+ Sgi(r)' 280C(r)' Sgioz(,)
=2.197,6 + 18,8 - 2.5,7-41,8=360,8 JK* 0.5
b. AG’= AH"- TAS?,
, 0_ 0 0 0 0
AH® =2.(-110,5) + 910,9 = 689,9 (kJ) 1,0
— AG®= AH’- TAS’=689,9 - 298 . 360,8.10° = 582,4 (kJ).
c. Phan tng (1) sé& dién ra wu thé theo chiéu thuan khi AG bt dau c6 gia tri am:
AG= AH’- TAS’=689,9 - T .360,8.10° =0 — T =1912 °K. 05
Vay tir nhiét 36 16n hon 1912 °K, can bang (1) s€ dién ra wu tién theo chiéu thuén.
3 |a) 1,0
2HC1(k) - H2(k) + ClQ(k) zn
Bd X 0 0 x(mol)
Pu  ax = OLTX (mol)
b x(1-o) 4= = x(mol)




Phan tmg c6 An=0
2 ? 41.10°)?
- Kp=Kn= 205 5= “ > — Kpaooo = ( )73 5
A4x*(l-a)° 4(l-a) 4(1-41.107)
b) Do AHC khéng ddi trong khoang nhiét d6 dang xét nén ap dung phuwong trinh dang ap
Vant’Hoff, ta cé:
K'p 2000 _AHO( 1 _ 1 j
Koo R (1000 2000

-6
H° =1In ﬂ .8,314.2.10° ~ 189019,55 )
49.10™"

=4,237.10°®

s AHo = In Krao p - 2.00°
Ko op 20001000

In

C) ) 2H|(k) - H2(k) + IZ(k) KP(l)
2HClg == Howx *+Clha Kpp
2H|(k) + Clz(k) - 2HC|(k) + |2(k) Kp =?

Kp = Kpg) + Kp(z) =3,8.1072.(4,9.101)1=7,76.10°

1,0

1,0

4.1

+ Can bang chu yéu trong dung dich:

CH3COO™ + H20 ACH3COOH + OH"
Ban dau: 0,1
Can béng: 0,1-x X X

XZ

Ta Cé: Kb :01— :5,7.10_6

gan dung (x << 0,1) tim duoc x = 7,6.10°°
+Vay [OH]=5,7.10""M — pH = 8,9.

1,0

4.2

+ Can bang chu yéu:
‘ CH3COO + HzO@ CH3COOH + OH"
Ban dau : 0,05 0,05 0

Canbang: 0,05-x 0,05 + x X

a: (0,05+ x).x _1810°
0,05-x
Gan dung (x << 0,05) tim dwoc x ~ 1,8.10°
+ Vay pH =4,74.
+ Khi thém HCI vao hé¢ dém, luong H3O" do HCI phén 1i s& phan (ng voi
CH3COO" dé chuyén thanh CHsCOOH.
‘ HsO* + CH3COO @ CH3COOH + H,0  Kgt
Ban dau: 0,001 0,05 0,05
Cén bang; X 0,049 +x 0,051 —x
Ta co: - X0049+%) | [H,0]=x=K,.
0,051-x
Véi su gan ding (x << 0,049) tim duoc x = 1,9.10°
hay pH ~ 4,72
Két luan : pH cta dung dich giam chut it 1a 0,02 don vi pH.
(Khl [H30"] ] tang thi pH cta dung dich giam).

Ta co:

0,049
O 051

1,0

1,0

4.3

pHa = 1,50 — khong can tinh dén sy phan li ciia nudc
Céc qua trinh xdy ra trong dung dich A:

HsPOs = H"+ H,PO; Ka1 = 10215 (1)
CH3COOH = H* + CH3COO" Ka = 10476 @)




H,PO, =H"+ HPO; Kaz = 1072 (3) Lo
HPO;  =H'+ PO} Kag = 107122 4) ’
Vi Ka1 >> Ky >> Kap >> Kaz nén pHa dugc tinh theo (1):
HsPOs, = H'+ H,PO, Ka = 1021
[l 05C—-10*t° 107> 10t
—Cypo,=C=0,346 M
5.1 | a) La dan xuat ctia ankan — phai chira C*. 1,0
CH3-CH,-CHCI-CHCI
CHs- CHCI- CHCI-CH3
CHa-QHCl -CH; -CH.CI ’ ‘
b) Viét CTCT duoc 0,5 diém, viét rd dong phan duoc 0,5 diém 1,0
CH, - CH,4 CH, - CH3
H5C / H
S C ——C Cc ——C
H e N Hy C/ Y
(Z) —pent—2 —en (E) —pent—2 —en
CH, (LH3 CH;
cis — 1,2 — dimetylxiclopropan trans — 1,2 — dimetylxiclopropan
hoac (Z) — 1,2 — dimetylxiclopropan (E) — 1,2 — dimetylxiclopropan
5.2 15
a) R (L) b) S (L)
c)S (L) d) S (L)
e) S (D) g) S (D)
5.3 . h . 15
\\C
+H
+1
o)
5 5 )
CH3CH2_>C CHB_"C .
< / to H (|)b O_H ‘) 1
i L NeZY -C
+I -1 -(E_.-r g\’/" =%




