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Cau 1. (4,5 diém)
l.a) leV =1,602.10"°T x 6,022.10% mol x 107kJ/J = 96,472kJ/mol.
Vay:
E; =-122,400eV x 96,472 kJ/mol.eV=-11808,173kJ/mol;
E, =-30,600 eVx 96,472 kJ/mol.eV = -2952,043kJ/mol;
E; =-13,600eV x 96,472 kJ/mol.eV =-1312,019kJ/mol;
E4=-7,650eV x 96,472 kJ/mol.eV = -738,011kJ/mol.
b) Quy luat lién hé: Khi Z 1a hing sb, n cang ting, ning luong E, trong tmg cang cao (cang
16n). Giai thich: n cang tang, sb 16p electron cang ting, electron cang & 16p xa hat nhan, lyc hut
hat nhan tac dung 1én electron d6 cang yéu, ning luong E, twong tng cang cao (cang 16n),
electron cang kém bén.
¢) Su ion hoa cua Li*": Li*" — Li*" +
CAu hinh electron cta Li*" & trang théi co ban la 1s'. Vay I =-(E;) =+122,400 eV
— [3=122,400eV
2. a) Tinh cac gia tri nang luong E, (n= 1+5):

21.2 -34N\2
Taco E =— h =n’. (6,625.107) =n%3,797.10%° (J)
" 8ma’ 8.9,1.10°" [(8+1).1,4.10™T
E1—3797 10%°1; E, =2%3,797.10%" = 15,188.10%° J; E5 = 3°.3,797.10%" = 34,173.10° J;
=4?.3797.10%° = 60,752.10%° J; Es=5%3,797.102"=94,925.10° J.
Octatetraen c6 8 electron  dugc phan bd trén 4MO-r dau tién, tir n =1+ 4 (hinh v&) nén:
A Nang lugng ctia hé: E ¢ng= 2(E; + Ext+ Es+ E4) =
Es T A 2.(3,797+ 15,188 + 34,173 + 60,752).10%° = 227,820.10%° J =
I 227,820.10%° J. 6,022.10* mol™. 107 kJ/J = 1371,932 (kJ/mol)
b) Muc nang lugng cua HOMO c6 n= 4, mlic nang luong cua
LUMO c6n=5

Dé chuyén electron tir E4 16n Es can lwong tir ning luong 1a:

he —
AE=Es- E4=hv= 7 =hcv

. (94,925-60,752).10%°(J)

h Cc 6 625.10%*(J.s).3. 108(m/s)
Cau 2. (4,0 diém)
1. a) Phuong trinh phan rng hat nhan :

WOrL 8Ca —— X +31n

X T+ He
b) Ciu hinh electron ciia nguyén tir nguyén té X : [Rn]5f*6d'*7s*7p® — Nguyén t6 X (Z=118) ¢6 7
16p electron nén X thudc chu ki 7, c¢6 8 electron 16p ngoai cing, electron cudi cung dién vao phan 16p
p nén X thudc nhom VIIIA (nhom cac nguyén t6 khi hiém).
2. C4u truc tinh thé oxit kim loai M (hoc sinh c6 thé khong can v& hinh)

féé;é¢

1,719.10°m™=17190cm™
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a) Ton O* xép theo mang lap phuong tdm mat — s6 ion O* trong 1 6 mang co s la:
8.1/8+ 6.1/2 =4 ion
Trong 1 6 mang co s¢ (hinh 1ap phuong c6 canh 1a a) c6 8 hinh 1ap phuong nhé c6 canh la

a/2, cac ion kim loai nim & cac tdm cua hinh 1ap phuong nay (hay c6 8 hoc tir dién trong 1 6
mang co s&) — S6 ion kim loai M trong 1 6 co s¢ 13 8 — trong 1 6 mang co s& ¢6 8 ion kim
loai M, 4 ion O*— cong thirc cua oxit 1a M,O. Trong 1 6 mang co s& ¢6 4 phan ti M,0
4.2M,, +16) 4.2M,, +16)

N,  (5555.10°).6,022.10%
— My = 22,968~ 23 (g/mol) — nguyén tir khdi cia M 14 23 dvC — M 1a Na, oxit 1a Na,O.
¢) Xét mdt hinh lap phuong nhé co6 canh 1a a/2:

b) Ap dung cong thuc d = =2,400 (g/cm’)

/2 duong cheo cua hinh 1p phuong nay = r,  +r,,

a 555543

rchr + 7’02, -

43 > ~1,40=1,005A = 0,1005 nm
d) Cach diéu ché Na,O: Pun néng hidroxit (hoic peoxit hoic mubi nitrat) ctia natri voi kim loai
Na. Vi du:
2NaOH + 2Na — 2Na,O +H,
- Ghi chii: Néu hoc sinh diéu ché bang phan tmg truc tiép Na + O, —Na,O thi khong cho diém
vi Na + O, tao thanh san phém chinh 1a Na,O,.
Cau 3. (3,5 diém)
1. a) Cho tu tir Cl, vao dung dich NaBr:
Cl, + 2NaBr — 2NaCl + Br,
Hién tuong: dung dich tir khong mau chuyén thanh mau vang nau.
Khi Cl; du:
5Cl; + Br, + 6H,O — 10HCI + 2HBrO;
Hién tuong: khi Cl, du, dung dich mat mau vang nau.
b) Cho mdt it bot MnO; vao dung dich H,O»;
2H,0, —"* 5 2H,0+0,
Hién tuong khi O, thodt ra manh.
¢) Cho dung dich SnCl, vao dung dich FeCls, sau d6 cho thém K;[Fe (CN)g]:
SHC12 + 2F6C13 — SHC14 + 2F€C12
FeCl, + K5[Fe(CN)s] — KFe[Fe(CN)g]| xann + 2KCl
Hién tugng: c6 két tia mau xanh (xanh Tuabin).
d) Cho KI vao dung dich FeCls:
2FeCl; + 2KI — 2FeCl, + I, + 2KCl
L +KI — KI;
Hién tugng: dung dich c6 mau vang niu (mau cua dung dich KIs).
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2. a) Ap suat tang bét lgi cho phan tmg (1) nhung c6 loi cho phan tmg (2). Ca hai phan tng déu
can tién hanh & nhiét do cao. Phan Gng (1) sinh ra chat khi tir cic chat ran, tirc 13 ting entropy.
Do d6, AG (= AH-TAS) ctia phan ung (1) giam nén phan ung xay ra dé hon. Phan tng (2) sinh ra
chit ran tir chat khi, tirc 14 lam giam entropy, nén AG cua phan tng ting, bat loi cho phan tng.
b) Cac phan tmg trén cho thiy CN, & CaCN, twong dong vdi cac anion C22 _,CO32 _,SOf_ va
khi cong thém 2H" tir H,SO4 thi sinh ra H,N-CN. Vay CaCN; 1a hop chét ion ciu tao tur cation
Ca”" va anion CN 22 ~ (cAu tao ma mdi dién tich am & mot nguyén tir N ¢ xac suat 1on hon so véi
cAu tao ma ca 2 dién tich 4m ciing & trén 1 nguyén tir N):
© @ @)
CN,>: N=C=N =—> :N—C=N:
¢) Khi cho CaCN; tac dung v6i nudc:
CaCN, + 2H,0— HN=C=NH + Ca*" + 20H"
HN=C=NH khong bén nén phan tmg ngay véi nudc thanh H,NCONH, rdi thanh NH; va C 032 -

e (" H-oH " _ho HO" ? o
HN=CNH  H7OH™™ HzN_g:NH T HNTCNH, — > HN"C—NH; “NH H2N—CW COs”
OH o)

- Khi cho CaCN; tac dung véi H,SOy:

CaCN, +H,S0; — HN=C=NH + Ca*" + SO;"
HN=C=HN khong bén nén hd bién ngay thanh H,N-CN bén hon do lién hop:
(Quy udc miii tén cong dung dé chi chiéu dich chuyén cua cap electron)

e n 2
HN=C=NH === HN-CEN <= H,\=C=N

d) Viét cong thirc Liuyt clia cac dong phan tng véi cong thirc phan tir CH,N,.
Ho L. ' .. ~H

N© N .. . ®0 .. ©0 | .ow
| C HoN—C=N HoN—N=C HN=C=NH H C:N:[\j3 — —,
ST 2 2 N
TN | 7 °N
H | H H H,
m @ 3) “4) ) (6) (7) )
Hai dong phan (1) va (2) 1a mot cap doi quang.
Caiu 4. (4,0 diém)
1. a) Phuong trinh phan ung:
2Mn*" +0, + 40H — 2MnO(OH),| (1)
MnO(OH),| + 3T +4H" — Mn*" + I3 +3 H,0 ()
3 +28,05 —3I + S,0F 3)
b) Tinh E° : E°

MnO(OH), /Mn?** OH™> ~0,/OH"

4E°
Oy H' /HyO

O, + 4H" + 4¢ = 2H,0 K,=10 00
4x H,O0O = H' + OH K,=10"
?)Z/OH'
0, + 2H,0 + 4e = 4OH K,=10 *%2 - g K3
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o B 14x4x0,0592
— Fo,00H 1,23 -

=0,4012V.

Tuong tu:

o
MnO, H /Mn2"

MnO, + 4H* + 2¢e = Mn* + 2H,0 K,=10 002
2 2 3

x HO <= H' + OH K,=10"
(;AnO(OH)Z MnZ" OH
MnO(OH), + H,0 + 2¢ = Mn™ +40H K,=10 0,0592
0 14x4x 0, 0592
—E - =-04276V .

MnO(OH), /Mn2* ,OH" L

(3} (3}

= . =1,23V nén oxi trong nudc s& khong
MHOz,H /Mn 02,H /Hzo

¢) Trong moi truong axit do E

oxi hoa dugc Mn’". Nguogc lai trong méi trudng kiém do:EOO o 0,4012 V >
2

E;An O(OH), Mn2* OH" =-0,4276 V nén Mn*" ¢b dinh duoc oxi dudi dang MnO(OH),.
2 >

- Vi EiAnO(OH)z/MnZiOH'
nén dé khir Mn(IV) bang KI phai tién hanh trong méi trudng axit.
- Sau khi axit hoéa dung dich can chuan do ngay vi néu dé lau thi oxi khong khi c6 thé oxi
hoéa I' trong moéi trudng axit, gay sai so:
61 +0, +4H > 213 +2H0
d) Tu cac phuong trinh phan tng (1), (2) va (3), ta co:

1 1 1 20,53.107 . 8.107 ;
_1 —n =2 =2 =0,041.10" (mol
Do, = 5 MMnOOH), = 51 = 715,02 2 (mol)

=-04276 V< E° =0,5355V<E° =1,23V
/1 MnO

5, H /Mn%

Vay ham lugng cta oxi trong nudc la:
0,041.107.32
150
2. a) Khi chuin d 50ml HA bang dung dich NaOH 0,1M t6i diém twong duong:
HA + OH — A"+ H,0

Taco Cpa.50=60.0,1 - Cyp= 6001 _ 0,12(M)
50

.1000= 8,747 .10 (g/t) = 8,747 (mg/L)

0’42(2) .1000=10,12 — Mgua= 72 (g/mol)

b) HA —— H +A

Kazm N [H+]:Ka_@
[HA] [A7]

[HA] _ 60-50,77
[A7] 50,77

[H]=10"= K,.0,182 — K,=5,5.10".

Trong do =0,182
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CAu 5. (4,0 diem)

1. a) Xét phan ung:
2Fe*" (aq) + Sn’"(aq) — 2Fe*(aq) + Sn*'(aq) (1)
Xay ra theo co ché:
Fe* + Sn2* kk:\l Fe?* +Sn™* 2)
-1
Fe* +Sn®" —f2 5 Fe?* +on* 3)
v=d[san phdm]/dt = d[Sn*")/dt =k, [Sn’].[Fe’"] 4)

Miat khéc, trong diéu kién trang thai on dinh

v=(1/1)d[Sn*")/dt = (-1/2)d[Fe* )/dt
Ap dung nguyén 1y ndng d6 6n dinh cho trang thai trung gian Sn*" co:
d[Sn**)/dt =k, [Sn*'1.[Fe’*] - ku[Sn**].[Fe*] - ko[Sn’].[Fe*'] =0

Do doé:
2+ 3+
[Sn3+ ]: kl'[81;+ ]'[Fe 3]+ (5)
k_l.[Fe ]+k2[Fe ]
Thé (5) vao (4):
2+ 3+42
ve klkz.[SzIJlr ].[Fe 31 ©)
k_l.[Fe ]+k2[Fe ]
Theo d& [Fe*']>> [Fe''], ta co:
k_i.[Fe* 1k, [Fe* 1= k_;.[Fe*"].
Khi d6, phuong trinh (6) dugc don gian thanh:
2+ 3+42 2+ 3+42
v :klkz [Sn”" ].[Fe” ] :k'[Sn |.[Fe” "] )

ki [Fe®'] [Fe™"]

kk 5
trong d6 k= li—z . Phuong trinh (7) thu dugc chinh 1a phuong trinh thuc nghiém theo dé bai.
-1
Vay co ché dé xuét 1a phu hop vé6i thuc nghiém.

kk k . . .
b) k = k (thuc nghiém) = %=K.k2, trong do sz—l la hang so can bang cua phan tmg (2).
-1 -1
Do d6 c6 thé tinh k; theo k (thuc nghiém) va hang s can bang K.
k
ka=—
K

2.a) Ta c6 thé chia qua trinh hoa hoi ctia nudc ¢ 25°C va latm 1am 3 qué trinh nho thuan
nghich nhu sau:

1- Nang dang ap nudc 1ong tir 298K 1én 373K.

2- Lam ho4 hoi dang nhiét dang ap nudc long & 373K va latm.

3- Ha nhiét do hoi nuée dang ap tir 373K xudng 298K.

Biéu dién cac qua trinh trén theo so d6 sau:

H,0 (long, 1atm, 298K) » H,0 (khi, latm, 298K)
AH, AS, AG
(1) 3)
(2)
H,O (long, 1atm, 373K) » H,0 (khi, latm, 373K)

Péi véi qua trinh (1)
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AH, = C, 11, 0(r) - (373-298) = 75,31. 75= 5648,25 J/mol
T 373
AS; = C In—2.=7531. In=—= = 16,906 J.mol ' K
L0y 298

Dbi véi qua trinh (2):
AH, = 40,668kJ/mol

AHy, _ 40668

AS, = 3 =109,03 J.mol' K

Dbi véi qué trinh (3):
AH3 = Cp 11, 0(k) - (298- 373) = 33,47. (-75) = -2510,25 J/mol

T 298
AS3 = Cpyp o0 In=2.=33,47. In=— = -7,513 J.mol' K’
p.H,0(k) Tl 373

Ap dung dinh luat Hess ddi v6i ca qua trinh ta co:

AH = AH; + AH, + AH; = 40668 + 5648,25 + (-2510,25) = 43806J/mol

AS =AS; + AS, + AS;= 16,906 + 109,03 + (-7,513) = 118,423 J.mol' K

AG =AH - T.AS =43806 —298. 118,423 = 8516J/mol = 8,516kJ/mol

b) Qua trinh khdo sat 1a qua trinh dang nhiét dang ap (T = 298K, p=latm) nén AGrj, dugce
sir dung 1am tiéu chuén dé danh gia chiéu cta qua trinh va can bang cua hé. O diy AGr, p =
8,516kJ/mol >0 nén qua trinh hoa hoi nay 1a mdt qua trinh khong thuan nghich nhung khong
thé tw dién ra ma phai co sy tic dong tir bén ngoai.

HET

(Néu thi sinh lam theo cdch khdc ma ding, van cho dii diém theo biéu diém)
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