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(HD cham c6 12 trang)

HUONG DAN CHAM THI

Cau 1 (5,0 diém) ‘ o , ‘

1.1.(1,5 d) Hop chat M2X & diéu kién thuong la chat ran, mau trang, tan nhiéu trong nudc va dugc su dung
rong réi trong nganh san xuit xi ming va san xuat phan bon. Trong phan tir M2X ¢6 téng sb cac hat proton,
notron va electron 12 140 hat, trong d6 tong sé hat mang dién nhiéu hon tong sb hat khong mang dién la 44
hat. S6 notron ctia ion M* 16n hon sé khéi cua ion X2 1a 4. Tong sé hat trong ion M* nhiéu hon trong ion X*
1a 31 hat. Hay xac dinh sb hiéu nguyén tir cia M va X, tir d6 suy ra cong thirc phan ti cua hop chat M2X.

Cau Dap in Piém
(115.16) 4Z,, + 2N, +2Z, + N, =140 27,47, - 46 832
4NZM+§ZX ‘I\I(ZNM4+Nx)=44 — 12N, + N, =48 0,25
M_( x Tt x)_ Z(ZM_ZX)+(4+ZX):34 0,25
2Z,,+N,, -1-(2Z,+N, +2) =31
22, +7Z, =46
M x z,, =19
=12N, + N, =48= 7 -8 = K,0 0,5
2Z,,~Z, =30
1.2.(1,0 &) Hoan thanh cac phuong trinh hoa hoc theo so do sau:
KMnO, + HCl,,— (A) + (B) + (O)T + (D)
(A) + (D) —apmimds 5 E) + (O)T + BT
(C) + (F) anh sang HCI
© +(E —— (A) + (G) + (D)
Céau Pap an Piém
1.2 0,25
(1,0 d) | 2KMnO, +16HCl, —>2KCl+2MnCl, +5Cl, T +8H,0
A ® © (D)
2KCl+2H 0 —azieteds ,9KOH +CL T+H, T 0,25
A D E C
(A) (D) (E) (©) (B 0.25
H, +Cl, ——2HCI
B (©
3C1, +6KOH—"55KCI1+KCIO, +3H,0 0,25
©) (B A) (G (D)

1.3.(1,5 @) Cho biét K, (CH3sCOOH) = 1,78.10°°. Hay tinh pH cua cac dung dich X va Y sau:
a) Dung dich X chta dong thoi CHsCOOH 0,1M va CHsCOONa 0,1M.

b) Dung dich Y thu duoc sau khi thém khi HCI vao dung dich X cho dén khi nong do HCI

bang 0,01M.
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Cau bap an Piém
13 1a) ~ CHsCOOH == CHsCOO +H*
(,5d) |Bandiu 0.1 0.1 (M)
Céanbang (0,1-x) 0,1+x) X (M) 05
K = XO1F0 ) oe o
! (O,l—x)
Vi x<<0lnéntacox=178105M = pH =-Ig[1,78.10%] = 4,75. 05
b) Cho HCI vao dung dich X s€ c6 phan ung
CH3COO + Hf —— CH3;COOH
Sau phan tng 0,09 0,01 0,01 (M)
. CH3COOH =—— CHsCOO + H*
Ban d@u 0,11 0,09 025
Cén bang (0,11-x) (0,09 + x) X ’
- x.(0,09 +x) _178.10°°
“ (0,11-x)
= X=2,1746.10°M = pH=4,66 0,25
14(104d)

a) Luu huynh dioxit (SO») 1a chat gay 6 nhiém chinh do cac nha may nhiét dién sir dung nhién liéu
than thai ra. Khi SO» duoc giai phong boi mot nha may nhiét dién, nd co thé bi giir lai do phan tmg voi MgO
trong ong khéi dé tao thanh MgSO4. Néu 140 tan SO> do mot nha may nhiét dién thai ra mdi ngay, thi can
phai cung cip bao nhiéu tan MgO dé loai bo hét lugng SO nay va bao nhiéu tin MgSO4 duoc tao ra?

b) Nung néng 49,15 gam hén hop gom FesOs, CuO va Al trong moi truong khong cé khong khi dén
khi phan g xay ra hoan toan thu dwoc hdn hop ran X. Chia X 1am 2 phan khong bang nhau. Phan 1 tac dung
vira du véi dung dich chia 0,09 mol NaOH, thu dugc 0,015 mol khi H2 va m gam céc chit rin. Hoa tan hoan
toan phan 2 trong dung dich HNO3 lodng, du thi thu duoc 197,45 gam san pham, trong d6 ¢6 0,3 mol khi NO
(khdng con khi nao khéc) va 167,12 gam hdn hop mubi khan. Tinh gia tri cua m.

Cau Pap an biém
14 |@) 2MgO + 2502 + O —  2MgSOq4
2,1875.10° 2,1875.10° 2,1875.10° (mol)
(L0 d) 140.10°
Ngo, = ——— =2,1875.10° mol
Khéi lwong MgO can cung cép la: 2,1875.10° . 40 = 87,5.10° gam = 87,5 tan. 0,25
Khdi lwgng MgSOs duoc tao ra l1a: 2,1875.10° . 120 = 262,5.10° gam = 262,5 tan. 0,25
b)
Phanl (m, gam)+NaOHdu Réll :Fe’ Cu :lll(g) =7
0.09mel H, :0,015mol
khiNO :0,3mol
Fe,O, Fe,Cu - .
hh{Cu0 —S5RinX{ALO, \ Fe™,Cu™, Al
= Phan2 (m,=km, gam }+HNO,,, ot +
Al Al — >< muodiy NH,
du V‘”L*E 167.12¢2 B
49.15gam 49.15gam NO,
H,0:1,185mol
I 197.45 gam
0,25
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_0,09-0,01

=0,dmol=n =0,1211101:>110(P2) =012k

Ble _ BT(Al
P, {—)n e = 0,01mol——=—n ALO, oF)

ﬂ)mﬂ)o =21,33 g=ny = 1,185 mol — 5

0, ) = 211H)O + 411NH4_ =2n,+4n, + 1011NH4_

=2.1,185+ 411NH . =20,12k+4.0,3+ 1011NH . =n_ . =0,195-0,04k (mol)

4 NH,

P, —2E 5km, +63(2.1,185+ 411NH4, )=197,45

=km, =48,14-252.(0,195-0,04k) =—1+10,08k:>k=;
10,08 —m,
Mit khac:
m m, =50,4>m_, (L)
m, +km, =49,15 >m, + L =49,15—| ' o
10,08 —m, m, =9,83(N)
=m =mp o +my Ty o =M = 5,48(g)

0,25

Cau 2 (4,0 diém)

2.1.(1,0 d) Theo tinh toan hién nay, mat troi co duong kinh 1,392 x 108 km va c6 khéi lugng riéng khoang
1,408 g/cm® bao gom 73,46% (theo khéi lwong) 14 hidro. Nang lwong cia mat troi hoan toan sinh ra tir sy két
hop cua hidro tao heli theo phan tng:

4H ——> 3JHe + 2°%e *)
Ning luong nay c6 cuong do rat manh 13 3,846 x 102 J/s cho toan bo mat troi. Biét:
Nguyén tii/ Hat H »He e e

Khoi lieong (theo u) 1,00783 4,002604 0,00054858 0,00054858
a) Tinh khdi lugng hidro di tham gia vao phan Gng (*) trong 1 gidy.
b) Vi luong hidro trén mat troi hién tai, sau bao 1au thi mit troi s& nging chiéu sang?
Biét: 1eV = 1,602.10%°J; 1u.c? = 931,5 MeV; mét nam cé 365 ngay.
Céu Pap an Piém
2.1 | a)Nang lugng phét ra cta phan tng trén la
(1d) | AE = Am.c? = (Mpae nhan se + 2Me — 4Mpgg ppan g)- > -Hay:
AE = [mHe—ng+21ng—4(1nH—mg)]>< 931,5MeV

0,25
AE =[my,—4m,+4m,)]x931,5MeV
=-24,705 MeV = -24,705 x 1,602.10"3 = -39, 577.101%
Dau (-) thé hién nang lwong téa ra.
Trong mot gidy so nguyén tir Heli sinh ra la:
_ 3846. 1026
~ 39,577.10713
S6 mol Heli sinh ra trong mot giay :
N  9,72x10%

N htery 14
N, 5.022x107 1,614x10" mol 0.25

Khéi lwong hidro mat di trong mét gidy 1a:

4 x1,614.10% x 1,00783 = 6,5066.10'* gam.
b)

Khéi luwgng mat troi:

=9,72.10%

He

4 1,392x10°

m=V xd:%ﬂr3xd:§7zx( x10°)°x1,408 =1,9875x10%¢

Khéi lwong hidro trén mat troi 13 : 0,25

Trang 3



m =1,98746x10% gx73.46/100 = 1 46 10% gam,
Thoi gian lugng hidro tham gia phan ung (*) hét:

1,46.1033
= =27244.108 s~ 7,12.10' nj 0,25
6.5066.101% S nam
Vay sau 7,12 x 10'° nam thi mat troi méi ngung chiéu sang.

22.(1,04d)
a) Ning luong E cua hat trong hop thé 2 chiéu dugc tinh theo cong thuc sau:

2 2 n2
x Ly
véi h 12 hang sé Plank; nx va ny la cac sé hwong tir chinh (1, 2, 3,...); mla khoi lwong cua hat;
L, Ly 14 chiéu dai hop thé.
Hay xay dung va vé gian do niang luong biéu dién thi tu twong dbi cua 10 obitan ¢ mic ning
lwong thap nhét. Biét chiéu dai hop thé Lx= Ly = L.
b) Twong tu, ning lwong E cua hat trong hop thé 3 chiéu duoc tinh theo cong thirc sau:

h2{n2 ny n2
Enx Ny.Nz . _;+_§/+_§
sm{ L5 L, Lj
véi h 1a hang sé Plank; nx, ny, n; 1a cac sé lwong tir chinh (1, 2, 3, ...); m1a khéi lwong cua

hat; Ly, Ly, L, 1& chiéu dai hép thé.
Xem xét mot hat trong hop thé dang lap phuong, tinh bac suy bién (s6 trang thai) cia mirc

ning luong ¢ ning luong gap % lan ning luong thap nhat cua hé.

Cau Pap an biém
2.2 | a) Chiéu dai hop thé Lx= Ly=L suy ra ta co:
aa _ h? 2, a2 < _ h?
Enx,ny = 8me 2 (nx + ny) . batEo = W
Gian d6 ning luong biéu dién thir ty twong d6i ciia 10 obitan c6 mirc nang luong thap
nhat:
E11=2Eo< E12=E21=5E¢) < E22=8Eg <E13=E31=10Eo < E23=E32=13E) < 0,25
Ei14=Es1=17E¢
E
- El,4_F4l
- E,;=E,,
_ E ;=E;;
— E,,
- E;,=E,; 0,25
- E1,1
b) Vi hop thé 12 hinh lap phuong nén chiéu dai hop thé Lx=Ly=L, = L. Ta co:
_ (n}+n3+n3).n? - _ h?
Enynomy = 8.12n.L23 - bat £, = 8.m.L2
Suy ra:

. _ (nf +nf+nj).h?
mmams =g 2

Gia tri nho nhat caa cac s6 luong tir lani=n2=nz=1

Nén mirc nang luong thip nhét 1a E1.11= 3E, ma theo dé bai, Ex c6 mirc niang lugng
gap 21/3 1an muc ning luong thap nhat E1 11

= E,.(n{ + n5 +nj) 0,25
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hay By = 2. Ey1q  =>Ex=21.Eo=>n} +n} +nj = 21= 42+ 22+ 12

Vay c¢0 6 trang thai cé muc nang lugng phu hop:
(n1,n2,n3) =(1,2,4);(1,4,2);(2,1,4);(2,41);(41,2);(421)

0,25

23.(1d)

Mot trong nhimg vién kim cuong 16n nhit trén thé gii c¢6 tén 1a Koh-i-Noor
(nghia 14 “Ddi Anh sang”), sau khi dugc ché tac n6 ning khoang 105,6 carats (carat 1a
don vi do khéi luong trong nganh da quy, 1 carat = 200 mg). Vién Koh-i-Noor nay la
mot trong nhitng dd trang suc cua Hoang gia Anh quéc tir nim 1850 va ban dau nd
dugc gan trong mot chiée trdm cai cua Nit hoang Victoria. Nam 2002 khi Thai hau
Elizabeth I qua ddi, vién Koh-i-Noor di duoc dinh trén chiéc vuong mién dit & quan
tai cua ba.

Khoang chét ty nhién cing, nhat 1a kim cwong. Tinh cung nay c6 duoc la boi cau tric tinh thé
trong d6 moi nguyen tu cachon tao bén lién két cong hoa tri vai bon nguyén tir cacbon xung quanh. Nho
d6 cting va chi s6 khic xa cao ma kim cuong 1 loai da quy dugc danh gia rat cao.

Hinh 1. © mgng
don vi co so cua
kim cuong.

Hay tinh thé tich cua vién Koh-i-Noor, biét do dai canh caa 6 mang don vi co sé cia kim cuong
(Hinh 1) 1a 356 pm.

Cau Pap an Piém
2.3 S6 nguyén tir cacbon (N) 6 trong mot 6 don vi co so:
(1d | Tirhinhtaco: N=8.2+ 6.= + 4 = 8 nguyén tix 0:25
P > guy
Khéi luong riéng p cia kim cuong la:
m 8x12x1, 6605.10724 3 0,25
P=y = @se 100y - »P3g/em
m (Koh-i-Noor) = 105,6 x 200 x 10°=21,12 g 0,25
Vay V (Koh-i-Noor) —21 12 = 5983 cm® 0,25

2.4.(1,0 @ Cacbon ty nhién chuaa 2 dong vi bén 1a 2C (chiém 98,9% khdi luong) va °C (chiém 1,1% khoi
lugng) cung luong vét ddng vi phong xa *C (phéan rd B, chu ki ban hiy t;,, = 5730 nam). Hoat d6 phong xa

riéng cua cacbon trong co thé song 1a 230 Bg.kg*. Nam 1983, cac nha khao c6 hoc tim thdy mét con thuyén
¢ chim ngoai khoi Pai Ty Duong. Cacbon trong gb ciia con thuyén nay cé hoat do phong xa riéng la 180

Bg.kg .
a) Ti lé s6 nguyén tir gitra cac ddng vi *C/*2C trong co thé sbng la bao nhiéu?
b) Cay dé ding lam gd dong thuyén trén dugce dén ha vao nam nao?
Cau P4p 4n piém
2.4 |a)Tile¥“c/r*C:
(1 @) | Trong 1 kg Cacbon, hoat d6 phong xa riéng cta cacbon la 230 Bg.
Suy ra, trong 1 gam Cacbon, hoat @6 phong xa riéng cua cacbon la 230.102 Bq
Twcongthic:. A=AN —> N= % 0,25
Ma A=—2=__ "2 ___ _383610" st
ti;z  5730.365.24.3600
r - A N\ . _3 ~
S6 nguyén tir 1C trong 1 gam Cacbon tu nhién Ia: % = 6.101° nguyén tir
S6 nguyén tir *2C trong 1 gam C ty nhién la:
2959 6,022. 1023 = 496 1022 nguyén tir 0,25
1Un2~. € 61010 -12
Vay ti I¢ **C/ C. . = 206107 = 1,21.10
b) Tudi ciia miéng g&: ¢t = 222, 232 = 2026 0,25
n2 180
Vay cay bi don ha vao nam: 1983 — 2026 = — 43 (ttc 1a nim 43 trugc Cong nguyén) | 0,25
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Cau 3 (4 diém)
3.1.(1,5 &) Vi nguy co bién d6i céc thanh phan bén trong, vic-xin ludn can phai
duoc 1am lanh khi bao quan. Diéu nay giy ting gia thanh va khién viéc phan bé, van i -
chuyén vic-xin tré nén kho khan. Mot quy trinh duoc phat trién gan day co6 tén goi la
boc silica hda di cai tién manh mé& d6 on dinh thanh phan cua vac-xin. Cu thé, boc
silica hoa c6 thé gitp luu trit vc Xin & nhiét do phong va khdng bi suy bién khi gia ——=
tang nhiét do 1én dén 100°C.
Qua trinh boc silica héa bit diu bang phan ¢ng thay giai etyl othosilicat Si(OCH2CH3)s dé tao thanh axit

othosilixic Si(OH)4 va etanol (qué trinh 1). Sau d6, mdt dung dich protein dugc thém vao lam xuc tac dé hop
chat Si(OH)4 nay bi phan hity thanh SiO2 va nudc (qua trinh 2).

a) Viét phuong trinh hoa hoc cua qué trinh 1 va qua trinh 2.

b) O cudi qua trinh 2, hdn hop huyén pha caa cac hat nano SiO2 mang protein dugc hinh thanh. Protein
c6 thé dugc g ra khi dung dung dich NaF va HCI dé pha v& hat nano SiOz (qué trinh 3) theo phuong trinh
sau:

VASENE
-

/./’/

SiO2 + 6 NaF + 6 HCI — HSiFs + 6 NaCl + 2 H20 (*)
Hay tinh bién thién entanpy chuan caa phan @ng (*) dua vao dit kién sau déy:

(1) NaOH + HCIl — NaCl + H20 AH?=-56,7 kJ/mol
(2) Si02 + 6 HF — H,SiFs + 2 Hz0 AHS=—100,3kJ/mol
(3) NaOH + HF — NaF + H>0 AH$=-61,5kJ/mol
¢) Qua trinh 2 thuan loi vé mat nhiét dong hoc nhung dién ra cham vi vay can c6 chat xdc tac. Hang
1 1680

s6 can bang cho phan tng nay 1a k== , cho biét In[Si(OH)J- —?—O 605

Sl(OH)
vé6i [Si(OH)4] 1a ndng d6 can bang (mol.dm?®), T Ia nhiét do (K).
Hay tinh bién thién entanpy AHC theo kJ/mol va bién thién entropy AS° theo J/mol cua qua trinh 2.

Céau Pap an Pi¢m
3.1 | a)Quatrinh 1: Si(OCH2CHs)4 + 4 H20 — Si(OH)4 + 4 CH3CH,0OH 0,25
1,5d) Qua trinh 2: Si(OH)4 S SiO2 + 2 H20 0,25
b) AH? =-100,3 - 6 X (-61,5) + 6 X (-56,7) = -71,5 k] /mol 0,5

¢) Quatrinh 2: Si(OH)4 < SiO2 + 2 H20
Ta co: AG® = AH® — TAS® = —RTInK

ma InK = In ——— = — In[Si(OH),] = 2= + 0,605

[Si(OH),]
suy ra: AG® = AH® — TAS® = —RT (= + 0,605 ) 0,25

Hay AG® = AH® — TAS® = —R.1680 — 0,605.RT

Vay AH® = —R.1680 = —8,314.1680 = —13967,52 ] /mol= - 13,96752 J/mol
—TAS® = —0,605.RT

Suy ra: AS® = 0,605.R = 0,605.8,314 = 5,03 ]/mol

0,25

3.2.(1,0 @) Cho 150 gam khi CO2 ¢ 273,15 K va 1,01325.10° Pa. Hay xac dinh cé4c gia tri nhiét va cong
(theo kJ) trong cac qua trinh sau day duogc tién hanh thuan nghich nhiét dong:

a) Gian no dang nhiét dén thé tich 300 lit.

b) Gian no dang ap dén thé tich 200 Iit.

Chdp nhdn rang CO2 la khi Ii tuwéng va nhiét dung dang &p Ciia né khéng déi trong diéu kién khao sat
va bang 37,1 J.mol’L.K;Biét 1 atm = 1,0132.10° Pa; 1 L.atm = 101,32500 J.
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Cau Pip 4n Piém
3.2 | a. Gian no dang nhiét:
1a T, =273,15K
T,=273,15K
P,=1,01325.10° Pa=1atm P
2
150gamCO; 1\, _ORT, _76 361t > 1V, =3001it
! L C,=37,1J.mol* K™
C,=37,1J.mol” K

v,
Q=-W = dev_ j RTAV _ RTInYz = 150 8 314273151 =29 = 10,503kJ 8’52
v, v, \A 4 '
b. Gian no dang ap:
T, =273,15K T,
P, =latm P, =latm
1509amCO. 1y, 76,361t >V, =2001it
C,=37,13.mol* K C,=37,10.mol* K
150 200
=AH =nC,(T,-T,) =nC, (=2 -1)T, ==——.37,1(——— —1).273,15 =55,938kJ
Qe (T,-T) ( v, ) 24 (76 26 ). 0,25
W= —P(V, —V;) = —1.101,325. (200 — 76,36) = —12528] = —12,528k] | 0,25

3.3. (1,5 d) Axit photphoric duoc dung trong céng nghiép dugc pham, san xuat phan bon, nhuém vai va san

Xuat men str. Pay 1a mot axit ba nac va c6 do manh trung binh.

a) Hay tinh AG® cta phan &ng trung hoa tirng nic HsPO4 biang OH-~ & 25°C.

b) Hay tinh hing s6 phan ly axit nac thir nhat caa HsPO4 ¢ 25°C.

0 O 25°C, tron 1an dung dich HsPO4 0,1 M va NaOH 0,1 M, thu dwgc 25 mL dung dich hén hop hai
muoi NaH2PO4, NazHPO4 va nhiét lugng toa ra la 90 J. Hay tinh thé tich moi dung dich da dem tron.

Cho cdc dai lwong nhiét dong sau ¢ 25°C:

H3PO4(da)

H2PO4 (da)

HP 0427(dd)

PO+ (dq)

H*+ OH — H20

H+

AH° (kJ.mol™h)

— 1288

— 1296

—1292

- 1277

—56

0

AS® (3.mol-.K™) 158

90

—-33

—220

81

0

Céau Pap an

Piém

3.3 | a) Xét phan ttng: H* + OH™ — H>0
(1,5d) | AH® = AH(H20) — AH(H*) — AH(OH")
= AHC = AH°(H0) — AH(OH") = — 56 (KJ.mol%)
AS° = S°(H20) — S°(H*) — S°(OH))
— AS® = S°(H,0) — S°(OH") = 81 (J.mol~.K™)
* Trung hoa nic 1: HaPOs + OH™ — HPO4~ + H20
AH1° = AH°(H2PO4") + [AH°(H20) — AH°(OH)]
=—1296 — 56 + 1288 = — 64 (kJ.mol™?)
S1° = S°(H2POy4Y) + [S°(H20) — S°(OHY)] — S°(H3PO4)
=90 + 81 — 158 = 13 (J.mol.K)
AG1° = AH.° - T.AS:° = —

— AH°(H3POx)

64 —298.0,013 =-67,874 (kJ.mol?)

(1)

0,25

* Trung hoa nac 2: HoPO4~ + OH™ — HPO4 + H,0
Tuong ty, ta tinh dugc:
AH2° =—1292 — 56 + 1296 = — 52 (kJ.mol?)
AS2° =—-33+81-90=-42J.mol?)
AG2° = AH2° — T.AS;° = — 52 + 298.0,042

= _ 39,484 (kJ.mol )

()

0,25

* Trung hoa nic 3: HPOs* + OH™ — POs* + H,0
AH3° =— 1277 — 56 + 1292 = — 41 (kJ.mol")
ASz° =—220 + 81 + 33 =—106 (J.mol’t.K?)
AG3° = AH3® — T.ASs° =

41 +298.0,106 =— 9,412 (kJ.mol%)

©)

0,25
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b) H3POs —— H'+ H,POs Ka
H*+OH —— H20 Kw?
H3POs; + OH" == HyPO4 + H,O0 K = Ka. Kyt

Ka = KKyw=7,9.10"10" = Ka=7,9.103

Taco: AG:°=—-RTInK = —67,874. 10° = - 8,314.298. INK = K=7,9.10"

0,25

¢) Goi X, y lan luot 1a s6 mol NaH,PO4 va Na;HPOy4 sinh ra.
H3:PO4 + OH™ —» H2PO4 + H20 AH1° = — 64 kJ.mol*
X X X

y 2y y
-64x - 116y = - 0,09
Ta cé: =y =5.10*mol
x+y_|_x+2y:O’025 =>X=Yy
0,1 0,1

Viy:  V(dung dich HsPOs) = = 0,01 (L) = 10 (mL)

V(dung dich NaOH) = X2 = 0,015 (L) = 15 (mL)

01

H3PO4 + 20H™ — HPO4% + 2H,0 AH° = AH:° + AHZ° = — 116 kJ.mol*

0,25

0,25

Cau 4 (3 diém)

4.1. (1,0 @) Nghién cttu phan (ng phan hay clo dioxit trong méi truong kiém:
’ 2CIO2 + 20H — ClO2 + CIO3z + H20 (1)
Céc so liéu thuc nghiém thu dugc & bang sau:

Thi nghiém | [ClO2]o, mol/L | [OH 7o, mol/L | Téc d6 dau, mol/(L.s)

1 0,005

0,010

5,75x10°

2 0,010

0,010

2,30 x 10*

3 0,010

0,005

1,15 x 10

a) Xéc dinh bac riéng phan ciia ClO,, OH". Viét biéu thuc toc do phan tng.

b) Xéc dinh hang s6 toc do cua phan ang (1) va cho biét don vi cua hang s toc do phan &ng.

Cau Pap an

Piém

41 |a)Taithoidiémt=0 v =Kk [CIO)JOHT°

(10d) | Tor TN1va TN2:
v, _k.(0,005)*.(0,01)° _5,75.10°
v, k(0,01).(0,01)°  2,30.10°

Tir TN2 va TN3:
v, _ k.(0,01)*.(0,01)° _ 2,3.10"
v, k.(0,01)%.(0,005)° 1,15.10°
v =k.[CIO2][OH]

—a=2

b=1

0,25

0,25

eV
by [CIO.JTOH]

—ki=ko=ks=k=230 (M?s?)

0,25
0,25

4.2. (1,5 d) Sy nhiét phan etanal tién hanh theo co ché da dugc don gian hoa nhu sau:

CH,CHO —%— CH; + HCO" D)
CH; + CH,CHO —%— CH, + CH,CO" (2
CH,CO"—%— CH, + CO (3)
HCO — 5 H" + CO 4)
CH,CHO + H—<> H, + CH,CO’ (5)
2CH; —*— C,H, (6)

Dung phuong phap gan dung cac trang thai ndng do 6n dinh ciia hop chat trung gian dé tim cong thirc

tinh ndng d6 cua cac dang HCO™, H*, CH3" va CH3CO" theo ndng d6 etanal.

Trang 8



N

Cau Pap an Diém

4.2 | Theo (1) va (4):

(15d) | 4 [HCO'] . .k

—— 4 =K[CH,CHO] -k [HCO'] = 0= [HCO"] =, *[CH,CHO] 0,25
4

Theo (4) va (5):

¥= k,[HCO]— k,[H"[CH,CHO] =0 = [H'] :kkﬂﬂzﬁ
[CH,CHO] K, 025

Theo (1), (2), (3) va (6):

: [2?3] =k [CH,CHO] - k,[ CH,CHOJCH; ]+ k,[CH,CO"] - 2k,[CH;]* =0 (*)

Theo (2), (3) va (5):
d[CH,CO" | ) ) )
—————==k,[CH,][CH,CHO]-k,[ CH,CO ]+k,[H JCH,CHO]=0 (**)

Cong hai biéu thirc (*); (**) trén, roi thé gia tri ndng d6 cua H™ va HCO™ vao ta duoc

2k, [CH,CHO]-2k,[CH;]* =0=[CH,] = \/kE[CHSCHO]“Z
6 0,5

k,[ CH; |+ k[ H"]
k3
4.3. (0,5 d)Vi khuan Mycobacterium avium — thuong Ia nguyén nhan gay ra cc bénh vé duong hd hap va
chong lai duoc héq hét cac tac nhan khang khuan — gé thé dugc phé’g hién trong nudc bé boi. Do d6, phuong
phap xu ly nuéc bang ClO2 thuong duoc sir dung dé loai bo vi khuan nay. Cac nha nghién ctru dé xac dinh
dugc ¢ nhi¢t d6 5°C hang s6 toc d vO hoat mam bénh la 0,267 L.mg'l.ph‘71 va ¢ nhi¢t d6 30°C 1a 3,45 L.mg’
! phl. Hay tinh ning luong hoat hda E. cua qua trinh nay. Biét Ex khong doi trong suét qua trinh.

=[CH,CO™|=

[CHSCHO]z% J::—T [cH,cHOT" +%[CHSCHO] 0.5
3 6 3

Céau Pap an Diém
4.3 C)
(0,5 d) [n&:E(L_L)@]n 3,45 :E(L_L) 0,25
k,, R 278 303 0,267 R 278 303
= E, =71,682(kJ/ mol) 0,25
Cau 5 (4 diém)

5.1. (1,5 @) Dung dich A gdm Ba(NQs). 0,060 M va AgNO3 0,012 M.
a) Thém timg giot K2CrO4 vao dung dich A cho dén du. Cho biét hién twong xay ra va bang tinh toan
hay giai thich diéu do.
b) Thém 50,0 mL K2CrO4 0,270 M vao 100,0 mL dung dich A. Tinh néng d6 cac ion trong hdn hop
thu duoc.
Cho: BaCrOsl + H,O =Ba®* +HCrOs +OH "™ ; K=101"%
AQ:CrOs +H0 =2Ag*+HCrOs + OH " ; K =10%%: pK, ciia HCrO4 bang 6,50.

Cau Pap an Piém
51 a) , )
(1,5 @) | Hién tugng: Co ket tia BaCrO4 va Ag2CrO4 xuat hi¢n.
Xeét thir tu xuat hién cac két tua:

K
> s(BaCrOy,) (1)

Dé bit dau c6 BaCrOs 4 : C -
Cro; C

Ba2+

L K
Dé bit dau c6 AgoCrOs 4 : C | > —18C0)  (9)
croj C’ag

Pé tinh tich s tan Ks can t6 hop can bang :
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BaCrOsd = Ba** + CrO# Ks1
HO 2 HY + OH" Kw
CrOs~ + H" = HCrOs Ka?t
BaCrOs+v +H,O = Ba** + HCrOs +OH COK=Ks. Ky . Ka?t
K.Ka 10—17,43'10—6,50
K, 10"
Ag,CrOs4 = 2Ag* + CrO Ks2
H:O 2 H" + OH" Kw
CrOs* + H* = HCrOs Kat
AQ2CrOs 4 +H,0=22Ag* + HCrO4 + OH - Co K = 101950
10719,50.1076,50

-12
52 — 10—’14 =10

Suyrak, = _10-%%

\ -9,93 . 10—12
Te (1) ¢ 077 _j19610°m:; Tu@@ c >
coi 0,060 coi ~ (0,012)°

Ceroipacroy < CeroZiagc0, nhung khong nhiéu, vi vy s& c6 hién tuong két tia vang
cua BaCrOg4 xuat hién trudc mot it, sau do dén két tia vang nau do AgoCrO4 (d6 gach)
va BaCrO; (vang) cing xuét hién.

=6,94.10°M

0,25

0,25

0,25

b) Sau khi thém K>CrOas:

o 0,270x50,00 —0,000M > C
cro 150,000 Ba

_0,060x100,00

_0,0120x100,00
3 150,000

=0040M> €, == e 000

=0,0080M

Céc phén tng:
Ba** + CrO# — BaCrOs{
0,040 0,090
- 0,050
2Ag* + Cros# — AgCrOs 4
0,0080 0,050
- 0,046
Thanh phan sau phan tmg :BaCrOs { ; Ag2CrOs { ; CrOs* (0,046 M).
AQ:CrOsd = 2Ag* + CrOs> Ks2 =102
BaCrO, 4 = Ba**  + CrOs Ks =109
Nong d6 CrO4% du kha 16n, c6 thé coi nong do CrO4> do 2 két tia tan ra 1a khong
dang ké.
CrO4* + HO = HCrO4s +OH" Kp=107°
C 0,046
[] (0,046 -x) X X

X2

% -107% —>x=38.10° << 0,046; [Cro? |=0,046M
0,046 — X

lag-]= [0 4 66.10m:
0,046
1079,93
0,046
[Ba®*] va [Ag*] déu << [CrO4?* ], chimg t6 ndng do CrO4> do 2 két tia tan ra 1a khong
dang ké. Vay trong dung dich c6:
[Ba?]=255.10°M :  [Ag']=4.66.10°M :
[CrO2]=0046M : [OH]=[HCrOs]=38.10°M
[H1=26310""M; [K]=Ck+=018M ; C, = 008M.

3

[Ba*]= =255.10°M

0,25

0,25

0,25
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5.2.2,0 d)
a) Hay trinh bay céach thiét lap so dd pin sao cho khi pin hoat dong thi xay ra phan wng:
H3AsOs + NH3; — H2AsOs + NH4*
b) Tinh sirc dién dong cua pin & diéu kién tiéu chuan (E;, ).
¢) Biét Cyyas0, = 0,025 M; Cyyyy, = 0,010 M.
i) Tinh strc dién dong cua pin.
i) Tinh thé cua ting dién cuc khi hé dat trang thai can bang.
Cho: pKal(H3AsO4) =2,13; pKaZ(H3A504) =6,94; pKa3(H3ASO4) =11,50; pKa(NHZ) :9, 24 (pKa = - |gKa,

Vi Ka  hing s phan li axit); p, =1atm ; & 25 °C thi 2,303.R—FT —0,0592.

Céau Pap an DPiém
5.2 | a) Phan &ng xay ra trong pin dugc td hop tir céc can bang sau:
2,0 HsAsOs = H* + H,AsO;
NHs + H* = NH;j
HsAsOs + NH3z = H,AsO; + NHj K (¥

Nhu vy cac can bang trén déu lién quan dén qué trinh cho - nhan H*, do d6 ¢6 | 0 25

thé chon dién cuc hidro dé thiét 1ap pin. Vi gi tri thé cia dién cuc hidro (E,, . )
2
+12
phu thuoc vao [H]: E ., = Mlg [H]
2H/H, 2 PH,

nén dién cuc platin nhung trong dung dich HsAsO4 (c6 [H*] 16n hon) c6 thé duong
hon, s& 1a catot. Ngugrc lai dién cuc platin nhing trong dung dich NH3z s& 1a anot.
Vay ta c6 so do pin:

() P(H2) | NHseg || HaASOsey | Pt(H2)  (+)

pn, = latm py, = latm 0,25
b) Qua trinh oxi hoa xdy ra trén anot:
H, =2 2H" + 2e K=1
2 |NH3 + H = NHZ (Kél)z - (109,24)2
0
2NHz + Hz = 2NHj, + 2e K,=1072Ea/0.0592 (1) 005
0= 924 2.20,0592 0547 (V)
Qua trinh khur xdy ra trén catot:
2 | H3AsO4 = H* + H,AsO; (Kg1)? = (10223)2
2H" + 2e = H2 K=1
0
2H3AsO4 + 2e = H2 + 2H,As0; K,=10%Ec/005%2 )
N Eg - -213. 22. 0,092 _ _ 0,126 (V)
Vay Epi = E - Eg =0,421 (V).
(Hodc tir (*) ta c6: K = Ka1.(Ka)™* = 105099 5 E%i, = E = 0,421 (V)) 0,25

¢) Do su phan li ctia nude trong dung dich NHs 0,010 M va trong dung dich H3AsO4
0,025 M khong dang ké, nén:
1) Tai dung dich ctia ntra pin trai:
NHz + H20 = NHj +OH Ko =107
[T 0,010-x X X
— [NH;] =[OH] = x = 4,08.10* (M); [NHs] = 9,59.10° (M); [H*] = 2,45.10"* (M) 0,25
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Tu (1), taco: Ea= E2 + 0,0592, INH;1?

2 T[NH3Pp,,
Vi p,, = latm nén: Ea = -0,547 + 0,052 (40810 '=- 0,63 (V)
2 2 9,59.10°2

(Hodc Ea=0,0592.1g[H™])
Dbi voi HaAsOa, Vi Kar > Kaz > Kaznén tai dung dich cua nira pin phai:
H3AsOs = H' + H2AsO4” Ka =10213
[1 0,025-x X X
— [H,As0;] = [H"] =x =0,0104 (M); [HsAsO4] = 0,0146 (M)
Tir (2), ta co: Be = EQ + 0,0592 ~ [HaAsO,]°
2 [HZASOZ]Z-pHZ

2
3 E.=-0126 + 0,0592 |g[0'0146j ~-0,12 (V)

2 0,0104 0,25
(Hoac E. = 0,0592.1g[H™])
Epin =- 0,12 + 0,63 = 0,51 (V)
ii) Khi hé dat trang thai can bang thi thé cta 2 dién cuc bang nhau: E¢ = Ea
HsAsOs + NH3 —— H,AsO; + NHj K=10"1
0,025 0,010
0,015 - 0,010 0,010
H¢ thu duge gom: NH; 0,010 M; H,As0; 0,010 M; HzAsO4 0,015 M. Do sy phan li
cua NHj va cua nu6c khong dang ké, do d6 pH ctia hé dugc tinh theo cin bang: 0.25
HsAsOs = H* + H,AsO; K, =102%
[T 0,015-x x 0,010 +x
—>[H*] = x =4,97.10° (M); [H3AsO4] = 0,010 (M); [H,as0,] = 0,015 (M).
—> Ea=Ec= ES 00592 [HAO,2 = - 0,126 + 0,0592 Ig( 0,01 ]2 ~ -0,136 V
2 U[HAO Ppy, 2 0,015 0,25

(Hodc Ea = E¢ = 0,0592.1g[H"])

5.3. (0,5 d)Phwong an thyc hanh

a) Trong mot phép chuan do, dé xac dinh nong do ciia mot dung dich NaOH (dung trong buret) bang
phép chuan d¢ voi dung dich kali hidro o-phtalat (potassium hydrogen o-phthalate) d& biét ndng do chinh
xéac (dung trong binh tam giac) va sir dung chi thi 13 dung dich phenolphtalein. Tai thoi diém dung dich
trong binh tam gidc ddi mau, thé tich doc dugc trén buret 1a 8,54 mL va c6 mot giot dung dich con treo &
dau dudi caa buret. Mot hoc sinh cho rang can ldy giot dung dich nay vao binh tam giac. Mot hoc sinh khac
lai cho rang nén bo giot dung dich nay. So sanh anh huéng cia hai cach 1am nay dén ndng do6 NaOH duoc

tinh tir két qua phép chuan do trén.

b) Cho cac dung cu dugc st dung trong thi nghi¢m chuén do nhu : buret, erlen, 6ng dong va binh dinh
murc. Trong cic dung cuy trén thi dung cu nao can phai trang lai bang chinh dung dich ma né chira bén trong
khi thyc hanh chuan do?

Céau Pap an Piém
5.3 a) Hai cach lam déu khong anh huong dén‘két qué tinh nong 6 NaOH dugc tinh tr | 0,25

(0,5 &) | ket qua chuén do, vi gia tri 8,54 1a da bao goém ca giot dung dich con treo & dau buret.
b) Buret va 6ng dong. 0,25

Luu v danh cho cac giam khao:

Hoc sinh lam theo cach khac dung van cho tron diém.
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