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1. HUONG DAN CHUNG
1. Giam khéo chim diing nhu dép 4n, biéu diém cta Bo Gido duc va Dao tao.
2. Néu thi sinh c6 cach tra 15i khac dép an nhung dung thi vin chim theo biéu diém cua huéng dan

chim thi.

3. Giam khao khéng quy tron diém thanh phan cta ting cau, diém cba bai thi.

IL. PAP AN, BIEU PIEM

Cau Noi dung
Chu y: Néu hoc sinh khéng ghi don vi cua cac dai luvng (trong tra loi két qua) mot cach hé
théng trong ciu, thi trir 2/8 diém tir tong s6 diém caa cau.
| I:a),Dleu kién quang phd phat xa cia X trong ving nhin thdy ting v&i su chuyén electron
(3,0 | v€ trang thai nang luong E4 (n = 4):
diém) 380107 < A=< he

<800x107°

AE  mZ%" (L_L]
8elnt 4
—34 8
= 380x107° < 6,626x10~ x3x10 <800x10~
9,1><]0'3]x(],6><10’19) x Z? (1 1 ]
x JI—
8x(8,854x107) x(6,626x107)" \47 »’

9,173x]0"8
1 1
ZZX(:F'?)

=0,241>Z7° x[i—L) 0,115
4> n

=380x107° < <800x10~°

Ta cé: 0,241> Z° x i—i AR l——l,- =3,27>Z
4 4> 5

V6iZ=2: 0,241 > 2 x(zlz——iz)?.o,l 15= 21,082 rn2=5,44 loai do nhiéu hon 1 vach.
n

Véi Z=3: 0,24]232x(%—%)20,115$5,29?_n24,48
n
=>n=5=>4;_,,=453,0nm

Vay Z =3 va X laLi*. Budc song ctia vach phd d6 1a 453 nm.

b) Diéu kién quang phd phét xa ciia Li** trong ving nhin thdy ung véi su chuyén electron

vé trang thai nang lugng Es (n=5):

380107 < 2= <800x10~
AE
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173x107° UL
91733107 ¢00x10™ = 0,0275 + — L 50,013

1 1 ’ 52 n?
3(?‘")
—=8.772126,09=n=7 hoic 8 .

C6 02 vach phd trong viing nhin thy khi electron trong X chuyén vé trang thai ning lugng
Es(n=2%).

=380x107° <

2.a) Cong thirc cau tao cho thiy béc cua lién két N=O trong NO* va NO2* lan luot 13 3 va
2. Do d6, d6 dai lién két N—O trong NO* ngin hon trong NO2*.

[n=0:]” [5=n=5]°

b) Céu tao va quy gén do dai lién ket:
HNOj3(k) (cdu tao + do dai lién két)

0 o] o)
// / 1,41A /,/'1'21A
HO—N -— HO-——N\ HO N\\
N 1,214
o] . \o
N20s(k) (cdu tao + do dai lién két)
1] I i
NN AN NS AN
o] 0 O 0 O
o . O (0]
‘ ﬁ 1,19A:| |;119A
. e Y. q I 1
_N N 1,194 - N_1,504 Ns. 1,194
o o7 Do o~ \o/ ~o
(Hoc sinh d& xuét c4u tao sau ctia N2Os(k) khong dugc diém
©
® i
lo=n=0] N
o o )
N,O3(k) (chu tao + do dai lién két)
o) o) 0 o) 0
N/ N\ 1144\ /71,204 |
N—N -— N—N N—N !
\\ \ 1,204
o) 0
(Hoc sinh d& xuit ciu tao sau cua N203(k) khong dugc diém
N N
o7 o7 o

c¢) Nhén thay, do dai llen két N-O trong FNO(k) rat gan véi db dai lién két d6i N=0 trong NO2*,
do dai lién két N-O trong FNO(r) rit gan vai do dai lién két ba N=0 trong NO*.

Tir d6, c6 thé giai thich _vé su khdc biét do dai cac lién két trong FNO(k) va FNO(r) nhu sau:
& trang thai khi, FNO t6n tai & dang phan tir vai cac lién két cong hod tri va bac lién két clia
N=0 la bic 2. O trang thai rin, FNO ton tai & dang ion F[NO"], trong d6 c6 lién két ba
N=O.

T N: Fio No:
khi rin

Tir d6, cling dan téi sy thay d6i khoang cach N-F.
(Chui y: Hoc sinh gidi thich theo cdch khdc hop Iy van cho diém t6i da)
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11
(3,0
diém)

1. a) Xét can biang:

N204(k) = 2NO2Ak)
Khi c4n bing: 4p sudt tong 1,9 bar va c6 60% N20a bj phan li.
N204(k) = 2NO2(k)
Ban ddu (bar): x 0
Can bing (bar): 0,4%x 2x0,6%x

Ta co:
04xx + 12xx = 1,9 = x=1,1875

. (1,425 bar)z
= Ryo, = 0,475bar; B, =1,425 bar va K = S—— 4,275

( 0,475 bar ]
PG

b) i) Vi thé tich cta binh dot ngot téng gap 2 nén 4p suat riéng phan cac khi giam di mét
nira. Do d6, lic dAu mau nau cta hdn hop khi trong xylanh s& nhat di. Sau d6, mau dam dan
1€n do cén bang chuyén dich sang phia tao NOa.

(Chi y: neu hoc sinh khéng néu dugc mau nhat r6i méi ddm dan thi khéng duoc diém)

ii) Ap suit riéng phan ctia mdi khi sau khi can bang duoc thiét 1ap:

Khi thé tich ting gip doi: B0, =0,2375 bar; By, =0,7125 bar

N204(k) = 2NO2(k)
Ban déu (bar): 0,2375 0,7125
Can bang (bar): (0,2375 -x) (0,7125 + 2x)
((o, 7125 +2x) bar)z
L — 4,275 = x = 0,0686
((0,2375-;:) barj
P()

= P, ,, =0,1689bar; P, =0,8497bar

2.a) S6 mol N204 ban qéu = n = 56 mol N204 phén li = 0,19%#n mol
Khi cén bang dugc thiét 14p:

Mo, = 0,81xn mol; ny,, = 0,38xn mol = tdng sé mol khi = 1 19%n mol
Khéi luong khi khdng dbi, ti khéi:

M ' -
- X o, 22 g mol —=3,12gL"
LLI9xnRT ~ 1,19x8,314 Jmol 'K x298 K x10°L m
P 10°Pa

b)

(x N )2 (0,38an
NO, " Tpo
K P?) _\LIXn) _41498~0,15

(x X_I_)Z_)_ 0,81xn o
M0 pe 1,19xn

K ° 1
¢) In—= AR 1 1 =1 =
K, R \L T 1R K
T, AH K,
V6i A H® =2xA Hyy —AHY o =57,2 k) mol™
Do d6:
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1 .
T,= =348,6 K= T,=348,6 K
' 1 8314Jmol K™ | 4,275 ' ’

298 K 57,2x1000 Jmol™ 0,150

3. a) Bit dau vai:
_ PV 1,900x10°Pax0,300x10~m’
" RT, 8314 Jmol”K'x348 6 K
Giai doan 1: Gian dang nhiét thuin nghich (Th = const):

=0,0197 mol

A =-nRT, ln% =—0,0197 molx8,314 I mol 'K ™' x348,6 KxIn2 =—39,576 J
1

Giai doan‘Z: Gian doan nhiét thuan nghich (g = 0):

Khi cin bang: Pt = 0,8497 bar + 0,1689 bar = 1,0186 bar
0,8497x10°Pax0,300x2x107°m’

Nyo, = g =0,0176 mol
! 8,314 Jmol K™ x348,6 K

neo = 0,1689x10° Pai<](),_3:00x2><10’3m3  0,0035 mol
20 8,314 Jmol 'K ™' x348,6 K
Vig=0nén 4, =AU, =nC (T, -T,)
= 4, = (298 K -348,6 K)x 0,0035mol x (77,28 Jmol K™ —8,314 Jmol 'K ™)
+(298 K —348,6 K)x0,0176 mol x (37,2 Jmol 'K~ - 8,314 Jmol 'K ™)
= 4,=-37,939J

Chu trinh thuan nghich:1 52 535451

b) Diéu kién: T\ = Th = 348,6 K; T2 = Te = 298 K; 300 mL khi li tuong hai nguyén tir
Pr=1,9 bar — tdng s5 mol = 0,0197 mol.

(1) Giai doan 1: Gién n& déng nhiét & 71 = T = 348,6 K dén V2 =27

A =-nRT, ln% =-0,0197molx8,314 Jmol"'K’l %x348,6KxIn2 =-39,576 J

1
(2) Giai doan 2: Gidn nd doan nhiét tir V3, Th = 348,6 K dén V3, To = 298 K:
A,=0,0197 molx%xS 314 Tmol™K ™' x (298 K —348,6 K) = —20,719 J

(3) Giai dogn 3: Nén ding nhiét & T¢ = const tir V3 dén thé tich Va:
Ap dung phuong trinh Poatxong cho 2 giai doan doan nhiét thuan nghich:

k
23 VoxIf =V, xT, = Z ;k
N h W K
) V. V. V. V.
41 VxTf=V,xT = A T"L - C
) v, T

A, =0,0197molx8,314 Jmol"'K'x298 KxIn2 =33,831J

2 . ) , - v, V . , s 4 4.2 v
(Néu hoc sinh khéng chi ra duoc -~ =—L, hoc sinh chi dugc nira s6 diém cia y nay.)
3 2

(4) Giai doan 4: Nén doan nhiét tir thé tich (Va , Te) vé (V1, Th): g4 =0
A= 0,0197molx—§—x8,314 JmolK ™' x(348,6 K-298 K) = 20,719 J

Cong trong ca chu trinh: A4 =- 5,745]
So sanh tong cOng sinh ra trong giai doan 1 va giai doan 2:

Vi hdn hop khi (N204 vaNO2): 4 =-39,576 J+(-37,939 J)=-77,515J
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— < A R
Véi khi 1i tudng hai nguyén tur: A=-39,576 T+ (—20, 719 J) =-60,295J
Céng do hdn hop khi (N204 va NO2) sinh ra 16n hon ¢éng do khi li tudng hai nguyén tir sinh
ra (gip 1,29 lan).
(Chu y: '
- Néu hoc sinh tinh ap sudt theo don vi atm vén cho diém.
- Néu hoc sinh dimg sai don vi trong phuong trinh PV = nRT thi khéng dwoc diém.)
I | 1.a)+ O cathode: K* va H20, nhiing phan ting khir ¢6 thé cé:
(3,0 K*(ag)+e= = K@) E/(KY/K)=-2,94V
diém) 2H*(ag) +2¢ = Ha(k) E°(H'/H2) = 0,00 V

E(K*/K)= E°(K'/K)+0,0592V xIg([K"]/C°) = =2,999V

+ 0 2
0,052V (H'VC)
+ xlg
2 B, /P
E(H'/H,)> E(K"/K) = san phim & cathode 1a Hz.
(Néu hoc sinh viét 2H:0(aq) + 2e~ = Ha(k) + 20H-(aq) va tinh ding vén duoc diém.
San phdm 6 cathode c6 thém OH) ,
+ O anode: Nhitng phan Gng oxi hod c6 thé co:
2Cl(aq) = Ch(k)+2¢ E(Ch/CI) =136V
2H20()) = Oy(k)+4H"(aq) + 4¢ E°(O2, H/H20) =123 V
B, /P
0,0592V (P, )2 1419V
2 (fcryc)
0,0592V
4

E(H"M,)= E°(H'/H,) =-0,414V

E(CL/CI )= E°(CL/Cl™)+

E(0,,H'/H,0)=E°(0,, H'/H,0)+ xlg[([H*]/C")‘ x(P, /P“)}: 0,816V

E(0,, H'/H,0) < E(CL,/CI") = H20 bj oxi hod = san phim & anode 12 O2.
Hiéu dién thé Ii thuyét t6i thiéu:
U=E,-E,=E(0, H'/H,0)-E(H'/H,)=1,23V

b) + O cathode:
E(K'/K)= E°(K'/K)+0,0592VxIg([K*)/C") =—2,999V

2

0,0592v _ (H'VC
xlg
(B, /P)
E(H+/H2) > E(K+/K) = san phim & cathode 13 Ha.

+ O anode:

E(H'/H,)= E°(H'/H, )+ -0,60V = ~1,014V

P /P
L0052V (7, )2+0,10V=l,519V

E(C1,/CI")= E°(CL,/CI") ; ()

E(0,,H'/H,0)= E°(0,,H'/H,0) +

0, 05492V xIg [([H e ) x(B, 1 P )}L 0,83V = 1,647V

E(CL/CI") < E(0,, H'/H,0) = CIbj oxi hoi = sin phdm § anode 1a Cl..
Hiéu dién thé thuc té tdi thiéu:
U =E,~E, =E(CL/CI")- E(H"/H,)=2,533 V

2. a) i) Qué trinh tao thanh Cu(OH): trong nudc bién:
- Tinh E°(02/OH"):
(1) 17202(k) + 2H'(ag) +2¢ = H20()) AG’ =-2FE’
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@ H:00) = H'(ag) +OH(aq) 4,G;=-RTI(K,)
(3)  17202k)+ H0()+2e = 20H(aq) A G? =—2FE?

AG'=AG’+2A G = E? = E°(0,/OH™) = Ef + 2%T—1n(1<w) =0,402V
n

- Tinh E°(Cu(OH),/Cu):

4) Cu*(ag) +2¢ = Cu(®) A,G;=-2FE;

&) Cu(OH)2(r) = Cu*(ag) +20H (aq) AG;=—RTInK_ , Kg = 10792
(6) Cu(OH)2(r) +2¢ = Cu(r) + 20H (ag) A,G; =—2FE;

AG:=A,G; +A,G; = E; = E°(Cu(OH), /Cu) = E; +£}g1n(l<s) =-0,231V
1

- Phan ing khu:

3) 1/202(k) + H20(0) + 2¢~ = 20H7(agq) A,G; =—2FE;

- Phan Gng oxi hoa: |

(6>) Cu(r) +20H (agq) =  Cu(OH)(r) + 2¢ AG.=-AG]

- Phén g tdng quat: ' :

@) Cu(r) + H20(/) + 1/202(k) = Cu(OH)(r) A,G;=—RTInK,

i) Tinh hing sé can bing cua phan tng (7)
AG=AG; +A,G.=AG) —A G

~RTInK,=-nFES - (-nFE})=In K, = %(E;’ —E2)=49,31= K, =2,6x10™

b) i) + Trong mdi trudng nudc bién, qué trinh dong bi &n mon:

(6) Cu(*) + 20H(ag) =  Cu(OH)A(r) +2¢~ E°(Cu(OH),/Cu)=-0,231V
+ Néu Zn bi n mon thi qua trinh xay ra nhu sau:

(10°) Zn(r) + 20H(ag) =  Zn(OH)a(r) +2¢”

Tinh E°(Zn(OH),/Zn):

8) Zn**(aq) +2¢ = Zn(r) A, G} =-2FE]

) Zn(OH)2(¥) = Zn**(aq) +20H7(aq)A,Gj=—RTInK;, K = 107164
(10)  Zn(OH)x(r) +2¢~ ==Zn () + 20H" A G =—2FE",

A,G?=A,G: +A,GS = Efy = E°(Zn(OH), /Zn) = Eg + %m(Ks) =-1,245V

Do E°(Zn(OH),/Zn) < E°(Cu(OH),/Cu)nén kém ¢ thé 1am kim loai hy sinh.
ii) Pin dién hoa:
(anode) Zn(¥) | Zn(OH)2(r) | OH (aq) | O2(k) | Cu(r) (cathode)

iii) Phan Ung:
" Anode: Zn(r) + 20H(aq) = Zn(OH)®) + 2
Cathode: O2(k) + 4e” +2H20()) =  40H(ag)
Phan ung tong: 2Zn(r) + O0k)+2H20()) =  2Zn(OH)(r)
E,, =E(0,/OH")~ E(Zn(OH),/Zn)
Trong dé:

0,052V (P, /P)

Ig 7

4 (foH")/C?)
0,0592\/]g 021 _ o250y

()

E(0,/OH)= E°(0,/OH") +

=0,402V +

Trang 6/14



E(Zn(OH),/Zn)= E°(Zn(OH),/Zn) + 0,0592 Vlg ! .
-2 (foH")/C”)
=-1,245V + 0’0592Vlg L 0885V

(107)
= E,;,=0,752V—-(-0,885V)=1,637 V
(Chu y: 7
- Hoc sinh co6 thé tinh E"(O?z/OH’L) théng qua E°(O2, H*/H20).
- Hoc sinh khéng dwoc diém néu chi ghi cac gia tri ciia E ma khong co biéu thirc tinh va
khong dién giai.
- Hoc sinh tinh truc tiép K khéng qua A G°vdn duoc diém.)

(13?]0 1. k-1~kE 084—0 05s
diem) . _a
O
K=£=b+x°0= X, - xw:ﬂ_
k, a-x, a-x, ki +k_,
1 X, 1 2k 1 0,8

= In = In = —In—— =¢=1,84s
(k+k,) x,—x (k+k,) k—-k, 0,455 0,35

o0

2. a) Bién dbi biéu thiuc dong hoc:
_hox[Elx[S] 1 Ky 1, 1

=>-—= X s
Ky +[S] v kyx[E] [S] kx[E]
Biéu dién su phu thudc cla lthe:o [—é—] xac dinh duoc:
v
LSVERN 0,223va L 24,84
k, x[E]O k, x[E]O

Tir d6: Km = 8,97x107 mol L.
(Hoc sinh c6 thé sir dung phuong phdp dai 56 hodc phuong phdp héi quy d@é xdc dinh cdc

1 1
hé s6 trong phuong trinh biéu dién sw phu thudc cia ~ theo —] )
%

[S
b) ,
_.k_l.A k.
E + S » ES :5E +P
i + E = m K =ExW
(EI]
dar] _ k, x[ES]
d[ES] _, B b < TES] = _ ki x[E], x[S] _ [E], x[S]
—— =k [E], x[S] — k_, x[ES] = k, x[ES] = 0 =>[ES] Y X,
K, = (E], x[1] — [EX]= [E], x[I]
[EI] K,
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Néu coi [T] ~ [IJothi v= _dc[zP] —k, x[ES] =——2 X[E][OI;[S]
t
Kyx|1+50 48
MX[ X, ] [S]
ii) Tdc d6 phan Gng giam 65% so véi khi khong c6 I:
ko x[ELx[S]  _ °’35xk22[E]i xéS] X, (1 N [1]0) (S]= Khé . 5[SJ
K]
I
=K, Mo = (K, + [S])x -———0 65 =[], = K, x 0,65 [1+181 =1,576%10" mol L
1 0,35 ’ M
iii) Tc do phan ting giam 25% so véi khi khéng ¢6 I:
KMX(H@}[S] w +[S] : ,
Kl
Sk sk s 22 Sispo &, x| 22 M 1120,0045 mol L
K, 7 0,257 &,

[E], = [E], + [ES] + [B1] =[E], + TIXBL Bl _ gy (1 L8 El)

Ky K, Ky K
[E]
= [E] =—Ft—
1+LS—]+m
M Kl
— [ES] = [ELK[ J__ [ELxSI  __ [ELxIS]
vk ><[H[] [I]J Ko ( [I]J+[S]
Ky K, K,
= y= d_[Iﬂ x[ES]= k, x[E], x[S]

of 14 01 4
K, (1+KJ [S]

1

Nong db co chét phai tang: (0,0945 mol L)/(9,6x107> mol L™') = 9,8 l4n

Cau

(4,0
diém)

1. a) Dung dich X c6 céc can bang sau (ki hiéu citric acid 1a H3A):

(O H:A = HA + H* Ka = 107313
2) HA = HA» + W Kaa = 107476
3) HAY = A*» + H* Kaz = 107640
4 HO0 = H + OH~ w=10714
O pH = 2,40 thi:
- 2-
—Eﬁf{é_} = KLZ 10%°>>1 va [IEIA?‘]] = KL =10*° >> I nén bd qua sy déng gop ion HY
a2 a3
cua can bing (2) va (3). '

Vi [H']>> [OH™] nén bo qua sy dong gép ion H* cia can bang (4).
Vay, pH cua dung dich quyét dinh bai can bing (1). Ta cé:

_H'Ix[H,AT]_ a0y
! [H,A] C-107
Tinh dugc C= 0,025 M.

— l 0-—3,1 3

b) Déanh gia kha ning loai bd hoan toan CaCOs bang dung dich X.

Ta c6: neyeo, = 12—(’)(53 = 0,025 (mol) = n, ,
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Gia sur két tiia tan hoan toan. Phan tng hoa tan két tia c6 thé xay ra nhu sau:

(1) H3A + CaCOs — Ca* + H0 + CO: + HA>

Sau phan g, dung dich thu dugc gom:

Ca?*: 0,025 M; HA?™: 0,025 M; (H20 + CO2): 0,025 M (nbng dd CO2 nho hon d6 tan nén
khi CO2 khong thoat ra).

Céc cén bing trong dung dich:

2) H0+CO2 = HCOs + H* Ka=10%%
(3) HCOs = COs* + H* Ka=10703
(4) HA* = A + HY  Ka=1075%
(5) H20 = H -+ OH  Kw=10"
(6) Ca®* +H0 = CaOH' + H* ¥ = 1071260
(7) HA* +H:0 = A~ + OH  Knn=107%
8 HA +H:0 &= HA + OH™ K3 =1071%%

Do (H20 + CO2) ¢6 K’a1 = 10793 >> Ko = 107193 va KaixCco2 = 1, 12x107% = Cua@y<Kes =
9,95x107 >> Kw > *BxCca”" = 6,28x107" nén can bing (2), (4) quyét dinh lyc acid cta hé.
Mat khac, Kv2 >> Kb3 nén can bang @) quyet dinh luc base cia hé.
Muc khong: HA? va (H20 + CO»)
PKP: h=[HCO3 ]+ [A*]-[H2A7]
. KaZKa3 — h2
al hz + hKaZ + KaZKa3
Giai phuong trinh dugc 7 =4,02x10°% M = pH = 5,40
= [Ca?"] = 0,025 M va [CO3*7] = 0,025x Qe = 2,96x10°* M

—[Ca®*]x[CO¥ ] = 7,40x10™"° < K,

Khong c6 két tha xuit hién nguoc lai trong dung dich = hoa tan dugc hoan toan lugng cén rén.
(Chit y: hoc sinh co thé tiép can theo cdc huéng khdc,nhung néu hop Iy, va ra két qua ding
thz van cho di diém.)

hay & = 0,025x +0,025x

2. a) Cac qué trinh va cin bing trong dung dich Y (gia st khong c6 két taa Fe(OH)3 tao
thanh):
Fe(NO3)3 —  Fe** + 3NO3™
Mg(NOs3)2 -  Mg®* + 2NO;3~
HNO3 - H + NOs3~
(1) Fe** +H0 = FeOH*+ H' *B=*f=102"
2) Mg®* +H0 &= MgOH'+ H' *B =*py= 1071280
3) HO0 = H' + OH Kw=1074%
Do *B, x C,. =6,76x107 >>*B, xC, .. =3,77x107" > K|, nén bo qua can bang (2) va (3).

Fet*
Xétcan bang (1):  Fe3* + H.0 =  Fe(OH)* + H*
[] 0,10—x x 0,01 +x

'A:%M=10'2"7 —x=0,019M — h=0,029 M = pH = 1,54
,10—-x
3+ 3 107 _12,4643 _ 1-38,47 P X ca o
:>[Fe ]X[OH ] —O,lOXWX(lo ) =10 <Ks_10' nen gia su
7 107"

khong c6 két tia Fe(OH)s 1a hop Ii.

b) + Khi két tia dugc hoan toan ion Fe** ra khoi dung dich:
[Fe3*] + [FeOH2*] < 10 M hay [Fe**]1<107 x

h
B +h

=107 x

3 42,0
- L X £, >K, <107 x _2?7 X103 >1077°
 +h h 107" +h h
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= h < 3,84x105M hay pH > 4,42

+ Dé khong xuat hién két tia Mg(OH)2: [Mg?]x[OH]* < K
h 10750

-10,90
0wy e <10

2
| hay 0,15x~ h x(—K—W) <K, < 0,15x
' B, +h h o

= h >1,10x107° M hay pH < 8,96 ’
Viy khoang pH can diéu chinh dé c6 thé tach hoan toan dugc riéng Fe>* ra khoi dung dich
0 dang Fe(OH)s la: 4,42 < pH < 8,96.

¢) + Goi V1 (mL) 14 thé tich dung dich NH3 2,00 M tdi thiéu can cho vao 1,00 mL dung dich
Y d8 két tha hoan toan Fe’*.
Sau khi cho NH3, thanh phin ban diu cia dung dich gdm:

_2.00xK 0 0,10 0,15 0,010

H T L,00+Y,

N TL00+Y, R 1,004V, M 1,00+,
- Tai thoi diém két tia hoan toan Fe(OH)s, pH = 4,42.
O pH = 4,42, h >> Ka(NH4"), *f2 nén = NHs* va Mg?* phan li khong dang ké.
Do [H*] = 102 M << nén H* du khong déng ké.
Nhu vdy, coi nhu phan ung (4) va (5) sau day xdy ra vira du.
(4) Fe** + 3NH3 + 3H:0 — Fe(OH):l + 3NHe" Ki=10272>>1
(5 H* + NHs — NHy*

L 200K o 010 0010 _ oy
" 1,00+ 1,00+, 1,00+,

b

2

L 6
= So giot-dung dich la 3 =5,3 giot

Nhu vy, téi thidu cin dung 6 giot dung dich NH3 2,00 M dé két tia dugc hoan toan Fe** ra
khoi dung dich hdn hop Y.

+ Goi V2 (mL) 12 thé tich dung dich NH3 2,00 M t6i da c6 thé dung d& khong ¢ két tia
Mg(OH)z. ‘ - ‘
Sau khi cho NH3, thanh phan ban dau cia dung dich gom:
_2,00x¥, __010 , ~ __0l5 o 0010
MTL004Y, T L00+Y, M 1,00+7, H 1,004V,
Dé khong c6 két tia Mg(OH): thi gid tri pH I6n nhét thod man diéu kién:
Mg ]x[OH ' = K, =107, tai thdi diém nay s& c6 pH gan vdi gié tri 8,96.
— Gia st & thoi diém nay NHs du va co thé bé qua dang MgOH".
Sau phan Gng, dung dich gom:

>

1 0,31 2,00xV, -0,31 s g 1R
L= 0,15 : +=’—3— M; C,, S bl Bk Lo M va chura ket tia Fe(OH).
Me 1,00+V, M 1,00+, ’ 1,00 +V,
0,15

" 1,00+7,
_ K
= O =g
1,00+,

Trong dé, [Mg*'1=C,, ..
107 [107°%(1,00+7;) M
0,15 0,15
Do K, xCy,. >>*B,xC, .. nén pH quyét dinh béi cap NHe*/NHs.

c ' V,-0,31
pH:pKa +1g NH,4 =9’24+]gM =14,0—pOH
NHy ’
- 107 (1,00 +V,
hay 9,24+1gM =14,0+1g, ( + z)
0,31 0,15
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Giai phuong trinh, tinh dugc V2 = 0,25 mL.

Kiém tra gia si: 72 = 0,25 mL = [OH ] =1,02.107 (M) = pH = 9,01 = pKa(NH4") nén

NH3 du 1a hop 1.

[MgOH"] *B,
Mg"] h

Can, = 0,152 M; CNH; = 0,248 M>> [OH]=10"" M thoa man diéu kién sir dung cong

thac tinh pH ctia h¢ dém.

<< 1 = bo qua dang MgOH" 14 hop li.

. 0,2
= S0 giot dung dich la Oi =8,3 giot

= bé khéng c6 Mg(OH)2 két tia thi c6 thé dung t01 da la 8 giot dung dich NHa.
Viy dé thi nghiém tach riéng Fe** thanh cong thi sb giot dung dich NH3 2,00 M ¢6 thé dung
14 tir 6 dén 8 giot.

(Chii y: Hoc sinh c6 thé gidi tong qudt theo PKP hodc theo DLBTPT.)

Cau
VI
(4,0
diém)

1.a) X4c dinh cong thitc héa hoc clia céc chat tr C1 dén C11.

C1 C2 C3 C4 C5 C6
Cu3s(OH)(COs)2 | Cu(NO3)2.3H20 | Cu(OH)2 Cu20 CuCl Cu
C7 C8 C9 C10 C11
CuO NaCuOz CwS203 CwS CuO2

(Chi, y: Hoc sinh chi can ghi diing cong thitc héa hoc ctia cdc chdt la duoc diém.)
C1 la carbonate-base khan cta ddng (II), chita 55,30% dong vé khdi lugng = dit cong
thirc chung cua C1 1a (CuCOs3)x[Cu(OH):]y
63,5x+63,5y _5530 L x 2 _ (13 (CuCO3)2[Cu(OH):] hay Cus(OH)(COs)2
123,5x+97,5y 100 y 1
C2 duogc du doan 1a mudi Cu(NO3)2:xH20.
; 63’5 = 26,29 = x~3= C2 la Cu(NO3)2:3H20
187,5+18x 100
Cho Cu(NO3)2 tac dung véi dung dich NaOH loéang thu duoc két tha C3 mau lam nhat =
C3 la Cu(OH)..

Cu(OH)2 tac dung véi hdn hop glucose va NaOH dun néng, thu dugce két tha C4 mau do
gach = C4 1a Cu20.

Cu20 tan trong HCI dac trong diéu kién khong c6 khi Oz, thu dugc dung dich khong mau
= dung dich nay chira phirc chit H[CuClz] (hoic H2[CuCls}, hodc H3[CuCl4])

Pha loang dung dich H[CuCl2] (ho#c H2[CuCl3], hodc H3[CuCls]) = xuét hién két toa
mau trang C5 = C51a CuCl.

Pun sdi huyén phti CuCl trong diéu kién khéng c6 khi Oz, thu duge két tha Cu mau dé va
dung dich CuCl2 = C6 1a Cu.

.Nhiét phan Cu(NO3)2:3H20 thu dugc chét ran C7 mau den = C7 1a CuO.

Khi CuO tac dung véi Na20z trong khi quyén Oz, thu duoc mudi C8 mau xanh-den, nghich
tir = C8 chira ion Cu*" = C8 1a NaCuOz.

Khi Cu(NO3)2 tac dung v6i dung dich Na2S203 & nhiét d§ thudng, thu duge két taa C9
mau tréng = ion Cu?* bi $203% khir thanh ion Cu™ = C9 1a Cu2820s.

C10 duoc du doan 1a sulfide cua ddng va C10 chia 79,87% khéi luong ddng = C10 1a
CuzS.

C11 kém bén nhiét, khi dun néng nhe 1,00 g C11 dén khéi lugng khong déi, thu dugce khi
khong mau duy nhit va 0,83 g rén CuO = C11 12 oxide cuia ddng.

(y—x)

Cu,0, —— xCuO + 0,
2

79,5x 0,83 x
63,5x+16y 1,00 y

= C11 1a CuOa.
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1.b) Cac phuong trinh phan Ung xay ra:

1) Cu, (OH), (CO,), + 6HNO, ——3Cu(NO, ), + 2CO, T +4H,0

2) Cu(NO, ), + 2NaOH —— Cu(OH), ¥ + 2NaNO,

3)2Cu(OH), + C(H,,0, + NaOH —~—Cu,0 { + C;H,,0,Na+ 3H,0
4)Cu,0{ +4HCl,— 2H[CuCl,] + H,0

hogc: Cu,04 +6HCl,— 2H,[CuCl,] +H,0

hogc: Cu,0¥ +8HCl,—> 2H,[CuCl,] + H,0

5)H[CuCl,] —22— CuCI + HCI

hozc: H,[CuCl,]—22— CuCl{ + 2HCI

hodc: H,[CuCl,]—%%— CuCI{ + 3HCI

6) 2CuCl —~— CuCl, + Cud

7)Cu(NO,), —> CuO + 2NO, T+ %oz T

8)2Cu0 + Na,0, —=% 2NaCuO,

9)2Cu(NO,), +3Na,S,0, — Cu,$,0; | +4NaNO, +Na,S,0,
10)Cu,S,0, { +H,0— > Cu,S{ + H,SO0,

11)2Cu + (NH,),S—> Cu,S{ + H, T+ 2NH,
12) Cu(OH), + H,0, —**_5 O, | +2H,0

13)CuOZ—L—>CuO+%OZT

2.a) X4c dinh cong thire phan to cua D1
C:H:0O :N=11’4O:2’85:15’20:6’65 =2:6:2:1
. 12 1 16 14
Nhu vdy, D1 chuira thanh phan C2HsO2N hay (NO)(C2HsOH).

D1 la phuc chit don nhan = dit cong thic chung ctia D1 [a (CuCl2)[(NO)(C2HsOH)]x

1;?5 zg ; x=1=> céng thirc phan tir cia D1 1 [CuCL(NO)(CzHsOH)]

* Bién luan sb electron dong gép vao lién ket phdi tri cia phdi tr NO

D1 nghich tlr nén ion ddng trong D1 ¢4 thé tdn tai & dang Cu* (d'%) hozc Cu?* (d¥).

- Néu ion kim loai trung tdm 1a Cu*,NO trong phirc chat s& ton tai & dang ion NO™. Khi
d6 xung quanh ion trung tam trong [(Cu")(CM)2(NO*)(C2HsOH)] ¢6 10+2x2+2+2=18
electron (tuén theo quy tic 18 electron cla Sigdwich).

(Chi y: Néu hoc sinh bién lugn theo cdch sau ciing dwoc di diém:

- Néu ion kim loai trung tam la Cu?* véi 9 electron hod tri, NO trong phiic chét s& ton tai &
dang NO trung hoa. Do thanh phin D1 tuan theo quy tic 18 electron nén ph01 to NO trung
hoa s& cho: 18— 9—2x2— 2 = 3electron. Nhur vy, ngoai mot lién két phdi tri gitta NO véi
ion Cu?*, 1 electron doc than cia cia NO s& ghép d6i vdi 1 electron doc than cua ion Cu?*
nén D1 nghich t).

- Néu ion kim loai trung tdm 1 Cu* thi NO trong phirc chit s& ton tai & dang ion NO™. Khi
d6 xung quanh ion trung tdm trong [(Cu3)(CIN2(NO)C2H50H)] ¢6 8+2x2+2+2=16
electron (khdng tuan theo quy tic 18 electron ctia Sigdwich) = loai

* X4c dinh cong thitc phén tu cia D2.
Trong D2 ¢ Y%me va Yomy déu bing 0,00% nén D2 khong con thanh phén hitu co ethanol.

O:N-973.8131 1:1 = D2 chira NO.

16

Trang 12/14



Tur su bién ddi D1 thanh D2 c6 thé du doan cong thirc don gian nhat cia D2 1a [CuNO)Clz]
(thoa mén dir ki€n phén tich nguyén t6).

Vi su tao thanh lién két cia pl101 tir NO trong hai phtic chat D1 va D2 1a gidng nhau, nén
trong D2 chaa ion Cu* va phdi to NO". Quanh ion trung tam trong hop phan
[(Cu )(NO*)(CI')z] c6 10+ 2+ 2x2 =16electron. D& thoa man quy tic 18 electron va phén
tir khdi nhé hon 400 dvC, D2 1a dimer [Cu(NO)Cl2]2.

(Chu y: Neu hoc sinh bién ludn theo cach sau cung dugc du diém:

Vi dang tdn tai ciia NO trong phirc chit D1 va D2 la glong nhau, nén trong D2 chua ion
Cu?* va phéi tir NO trung hoa. Quanh ion trung tdm trong hop phan [(Cu**)(NO)(CI")2] ¢6
9+3+2x2=16 electron. D& thoa min quy tic 18 electron v phan ti khéi nhé hon
400 dvC, D2 la dimer [Cu(NO)Cl2]2).

b) * Cau triic phan tir cia D1:

Cl

Cua
" NNO

Ci
OI |C2| IS

* Gian dd hinh thanh lién két trong phiic chét D1 theo thuyét VB:

lai hoa sp?

Cu*: d!0 T|

<
—_
- —
—_—
-~
—_
_—
—
et
—
-
=

(Hoc sinh bién ludn theo cdch sau ciing duoc du diém:

lai hoa sp?

! N....,_ | 4 i

Cu?*: d° N

N

* C4u trac phén tir ciia D2:

Clunn,,, / \ _.H\CI . Clu,,, / \ LwuNO

hodc
ON/ \ / "~no N/ \ / \CI

(Hoc sinh vé dwac mét trong hai cdu tric cuia D2 la du_ac av diém)

* Gian d hinh thanh lién két trong phitc chét D2 theo thuyét VB:

lai hoé sp?

Cu*: d'° T|

—_—
==
—
-
—
—
—>

A
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(Hoc sinh mé ta theo cdch sau ciing dwoc du diém:
lai hoa sp?

NN Ti'-{.\ 1 A

1 electron tu NO “NO Cl-uCl- HCI")

Cu?: d°

=

—

HET
* Thi sinh khong dwoc sur dung tai liéu;
* Gidm thi khéng gidi thich gi thém.
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