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HUGNG DAN CHAM PE THI CHINH THUC
MON: HOA HOC, BANG A
Ngay thi thit nhit: 10.3.2005

Cau 1(2 diém):

Bang dung dich NH;, ngudi ta c6 thé lam két tha hoan toan ion AI’* trong dung
dich nuéc & dang hidroxit, nhung chi 1am két tia dwoc mot phin ion Mg®* trong dung
dich nuéc & dang hidroxit.

Hay lam sang to diéu néi trén bang céc phép tinh cu thé.

Cho biét: Tich s6 tan ctia AI(OH), 1a 5.107; tich s6 tan cia Mg(OH), 12 4.107'%;
hing s6 phan ly bazo ctia NH; 14 1,8.107°.

Hudng dan gidi:
Tinh hang s6 can bang K clia phan ting két tia hidroxit:

3x|NH; + HLO == NH; + OH Kp, = 1,810

13+

Al(OH); — AP + 30H Ks Alony, = 5.107%

3
AP* + 3NH, + 3H,0 ==AIOH); + 3NH," ;K= _ Sy _ 1,17.10'8
Ks.Al0H);

2
Kamy,

KsMg(OH),

Phin tng thuan nghich, Mg** khong két tha hoan toan dué6i dang magié hidroxit nhu

AP,

Cau 2 (2 diém):

Nhiing hai tdm k&m, moéi tdm c6 khoi lugng 10 gam vao hai dung dich mudi kim
loai hoa tri hai. Sau mot thoi gian xac dinh, 1y hai tam ké€m ra khoi dung dich, rira sach,
lam kho roi can lai. K&t qua cho thdy mot tdm c6 khoi lugng 9,5235 gam, tdm kia c6
khoi lugng 17,091 gam.

Cho biét: Mot trong hai dung dich mu6i kim loai hoa tri hai 12 muéi sat (I);
lugng ké€m tham gia phan tng ¢ hai dung dich 1a nhu nhau.

1. Giai thich hién tugng xay ra & moi dung dich.
2. Cho biét kim loai nao tham gia vao thanh phan dung dich muéi tht hai.
Hudng dan chdm:

Tuong tu nhu vay, d6i véi phan tng:
Mg* + 2NH;, + 2H,0 == MgOH), + 2NH,* ;K=

1. Khi nhiing tdm ké&m vao dung dich mudi Fe(Il):

/n + Fe** —» Zn** + Fe (D
Vi: M. < My, nén khoi lugng tam kém giam di.
Khi nhing t4m kém vao dung dich mudi thit hai X**

Zn + X* — 7Zn* + X ()
Vi: M, < My nén khéi luong tdm kém tang lén.
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2. Goi x 1a s6 mol Zn da phan tng, theo (1) ta c6:

(10 —65,38x)+55,85x = 9,5235 —> x=0,05 (mol)
Vi lugng Zn tham gia phan tng ¢ 2 truong hgp 1a nhu nhau, theo (2) ta cé:

(10 — 65,38 x 0,05) + My x 0,05=17,091 —— My =207,2.
Vay X** 1a Pb*, X 1a Pb

Zn + Pv* ___ Zn* + Pb

Cau 3 (1,5 diém):
Hoan thanh cac phuong trinh phan tng sau day:

1. NaCl + H,SO, dac, néng —
2. NaBr + H,SO, dac, néng _
3. NaClO + PbS —
4. FeSO, + H,SO, + HNO, —
5. KMnO,+ H,SO, + HNO, —>
6. NaNO, + H,SO, loang N
Hudng dan chdm:
1. NaCl + H,SO, (dic, nong) — > HCl + NaHSO,
hoac 2NaCl + H,SO,(dac,n6ng) ——> 2HCl + Na,SO,
2. 2NaBr + 2 H,SO, (dac,n6ng) —— 2 NaHSO, + 2 HBr
2HBr + H,SO,(dac,nong) __ o SO, + 2H,0 + Br,
2NaBr + 3H,SO,(dac,nong) — s 2 NaHSO, + SO, + 2H,0 + Br,
3 4 NaClO + PbS — > 4NaCl + PbSO,
4. 2FeSO, + H,SO, + 2HNO, —> Fe,SO,); + 2NO + 2H,0
5 2 KMnO, + 3 H,SO, + 5HNO, —> K,SO, + 2 MnSO, + 5 HNO; + 3 H,O
6 3 NaNO, + H,SO, (loang) — Na,S0O,+NaNO; + 2NO + H,0

Cau 4 (4,5 diém):

O pH = 0 va & 25°C thé dién cuc tiéu chudn E° ctia mot s6 cap oxi hod - khir dugc
cho nhu sau:
210, /L, (r) 1,31V ; 2105 /L, (r) 1,19V ; 2HIO/L, (r) 1,45V ; L, (r)/ 2" 0,54 V.
(r) chi chat & trang théi ran.
1. Viét phuong trinh ntra phan ting oxi hoda - khur ctia cac cap da cho.
2. Tinh E° cua céc cap 10, /105 va 10,7/ HIO
3. Vé phuong dién nhiét dong hoc thi cic dang oxi hod - khir nao 1a bén, cdc dang nao la
khong bén? Tai sao?
4. Thém 0,40 mol KI vao 1 lit dung dich KMnO, 0,24 M 6 pH =0

a) Tinh thanh phéan ctia hon hop sau phan tng.

b) Tinh thé cta dién cuc platin nhing trong hén hgp thu dugc so véi dién cuc
calomen bao hoa.
5. Tinh E°cta cap 1057/ L,(H,0).
I,(H,0O) chi i6t tan trong nudc.

Cho biét: EMno, /Mn™ = 1,51 V ; E clia dién cuc calomen bao hoa bing 0,244 V ;
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RT

J 25°C, lnF =0,0592 1g ; Do tan clia i6t trong nudc bing 5,0.10™* M.

Hudng dan chdm:

L. 210, + 16H + lde == L) +8HO0; E)\, =131V=FE,
210, + 12H* + 10e =— L) + 6H,0 ; E° =1,19 V=E°
2HIO + 2H" +2e = 1IL(r) + 2H,0 ; E"HIO/I2(r)= 1,45V =E°
L@ +2e — 2r : E° =0,54 V=FE°,

L (T)/ZI_
2. 210, + 16H* + lde = L) + SH,0 ; K, = 10"FE"/0.0592

L) + 6H0=— 210, + I2H" + 10e ; K,' =100 F2/0.0592

210, + 4H" +4e == 210, + 2H,0 ; K; = 10*F5/0.0592
14 E°, — 10 E°,

_ -1 0 _ o — —
Ks = KiK' —> E%=Ejg - = ; =1,61V

210, + 12H" + 10e == L) + 6H,0 ; K, =100 E>/0.0592
L) + 2H,0 = 2HIO + 2H' + 2e ; K, ' =102F3/0052

210; + 10H' + 8e = 2HIO + 4H,0 ; Ko= K,. K,

K6= 108 E%/0,0592 _ Kz- K3—1
Ejomo =E%= 82 3= n = 1,125 (V)

3. ViEjomo < Emioy,
nén HIO s tu oxi hoa - khtr
4x |2HIO + 2H* +2e == L@ +2H0
2HIO + 4H,0O — 210y + 10H" + 8e
I0HIO == 41L() + 210, + 2H' + 4H,0

Vay dang kém bén nhét vé mat nhiét dong hoc 1a HIO, cic dang khéc: 10,7, 10,4,
I, I” déu bén & pH = 0.

?I;l a) E(;\/In04_ Szt = LSV >> E"Iz/ - (E°, nho nhat) nén dau tién sé xay ra phan
g

2x| MnO, + 8H" + 5e = Mn* + 4H,0

5 x 2T = L) +2e

2MnO,” + 10T + 16H" =~ 2Mn®* +5LI) + 8H,0 ; K=10'®
C, 024 0,4
AC —-0,04x2 —-0,04x10 0,04 x 2 0,04 x5
C 0,16 0 1 0,08 0,2
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MnO, con du s€ oxi hod ti€p I, thanh 105 .
EMHO4_/Mn2+= 1,51V > EIO;/Iz: 1,L1I9V
2| MnO,” +8H* +5e¢ —= Mn* +4H0

L) + 6,0 ==210, + 12H" + 10e

2MnO,” + L) + 4H'== 210, + 2Mn* + 2H,0 ; K=10"

Co 0,16 0.2 0,08
AC -0,08x2 —0,08 0,08x2 0,08 x2
C 0 0,12 1 0,16 0,24

Thanh phan hén hop sau phan tng: 10,7 0,16 M
L (H,0) 5.10*°M ; L) 0,12M ; pH=0.

: Mn>* 024 M ;

b)
Trong hén hgp ¢6 cap 1057/ 1, (r) nén:
0,0592 o
E=Eppm * 0 lg [10,7]* [H*]"
0,0592

= 1,19 + lg (0,16)> = 1,18 V
E so v6i dién cuc calomen bao hoa: 1,18 — 0,244 =0,936 V
S. 210, + 12H' + 10e = L) + 6 H,0 ; K, =10'"!19/00%2
L(r) = IL(HO) ; S=5.10"M

210, + 12H' + 10e == L(H,0) + 6H,0 ; K, = 10"0E/0.052
= 10011900592 g

0,0592

Suy ra E°; = Efo /L0 + lg S x

=1,19 + (Ig5.10™%) x = 1,17V

Cau 5 (2,5 diém):

Cac vi hat ¢6 cau hinh electron phan 16p ngoai cung: 3s', 3s%, 3p’, 3p°® 1a nguyén
tir hay ion? Tai sao?

Hay din ra mot phan ing hoa hoc (néu c¢6) dé minh hoa tinh chat hod hoc dic
trung ctia moi vi hat.

Cho biét: Cac vi hat nay la ion hoac nguyén tir ciia nguyén t6 thuéc nhém A va
nhém VIII(0).
Hudng dan chdm:

0,0592
0

Cau hinh electron cta cac 16p trong clia cac vi hat 1a 1s*2s*2p°, {ing véi céu hinh
cua [Ne].
1. Cau hinh [Ne] 3s' chi c6 thé tng v6i nguyén tir Na (Z = 11), khong thé tng véi ion.
Na 12 kim loai dién hinh, c6 tinh khir rat manh. Thi du: Na tu boc chdy trong H,O & nhiét
do thudng.
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2Na+2H,0 —» 2NaOH + H,
2.

Cau hinh [Ne] 3s? ting v6i nguyén tr Mg (Z = 12), khong thé tng vdi ion. Mg la
kim loai hoat dong. Mg chdy rat manh trong oxi va ca trong CO.,.

2 Mg+ 0, —» 2 MgO
3.

Cau hinh [Ne] 3s*3p® ting v6i nguyén tir P (Z = 15), khong thé tng véi ion. P 1a
phi kim hoat dong. P chdy manh trong oxi.

4P '|'502_> 2P205
4.

Cau hinh [Ne] 3s*3p°®:

a) Truong hop vi hat c6 Z = 18. Day la Ar, mot khi tro.

b) VihatcoZ < 18. Day la ion am:
Z =17. bay la CI', chat khtr yéu. Thi du:
2MnO, + 16H*+ 10CI" —» 2Mn** + 8 H,O + 10Cl,

Z = 16. Day 1a S*, chat khir tuong d6i manh. Thi du:

Z = 15. Day 1a P*", rat khong bén, khé ton tai.
c¢) VihatcoZ > 18. bay la ion duong:

Z = 19. bay la K*, chit oxi hoa rt yéu, chi bi khir duéi tic dung cta dong dién
(dién phan KCl hoacKOH néng chay).

Z = 20. Pay la Ca**, chat oxi hoa yéu, chi bi khir dudi tdc dung cua dong dién
(dién phan CaCl, nong chay).
Cau 6 (3,5 diém):

Mot binh dién phan chia dung dich NaOH (pH=14) va mot binh dién phan khac
chita dung dich H,SO, (pH = 0) ¢ 298K. Khi tiang hiéu dién thé tir tir & hai cuc moéi binh
nguoi ta thiy c6 khi gidéng nhau thoat ra & ca hai binh tai cung dién thé.

1. Giai thich hién tuong trén. Viét ciac phuong trinh phan ting xay ra & moi binh (khong
xét su tao thanh H,O, va H,S,0y).

2. Tinh hiéu dién thé t6i thi€u phai dat vao hai cuc méi binh dé€ cho qué trinh dién phan
Xay ra.

3. Nguoi ta muodn giam pH cta dung dich NaOH xuéng con 11. C6 thé duang NH,CI
duoc khong? Néu dugc, hdy giai thich va tinh khoi lugng NH,CI phai dung dé giam pH
cta 1 1it dung dich NaOH tir 14 xuong con 11.

4. Khi pH ctia dung dich NaOH bang 11, thi hiéu dién thé t6i thiéu phai dat vao hai cuc
cuia binh dién phan dé cho qu4 trinh dién phan xdy ra 1a bao nhiéu?

Cho biét: By o 1o, /on =04 Vi E° 1,23V ; pK, (NH;) = 4,75

2H', 120,/ H,0 ™
Huodng ddn chdm:
1.

Trong thi nghiém nay, nuéc bi dién phan ¢ cing mot dién thé.
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a) Dung dich NaOH:
O anot: 20H —— H,0 +120, + 2e¢
O catot: 2H,O + 2e — H, + 20H

H20 —> HZ + 1/2 02

b) Dung dich H,SO,:
O anot: HO — 120, + 2H' + 2e
O catot: 2H" + 2e — H,

HzO —> H2 + 1/2 02

Khi thoat ra & 2 binh déu 12 hidro va oxi

a) Dung dich NaOH:
Eoe =04V
0,0592
2

Ecatét = O +
Umiananét -E

b) Dung dich H,SO,:

E,.=123V

Ecatﬁt = 0 V

Upn=E st —E =123V

(khi tinh U, khong xét dén qua thé).

3. C6 thé dung NH,Cl d@é giam pH cua dung dich NaOH tir 14 xuong 11.

lg (10742 =-0,83 V
=04 +083=123V

catot

anot catot

NH, + OH == NH, + H,O0
pOH cuia dung dich NaOH da théem NH,Cl dé giam pH ctua dung dich NaOH tur 14

xuong 11 dugce tinh theo cong thiic:

[NH,']

pOH =pK, + lg———
T [NH]

3=475 + 1g NHT
[NH;]

Suy ra [NH,"] = 0,0178 x [NH]

Khi pH ctia dung dich NaOH giam tr 14 xuéng 11 thi [OH ] ctia dung dich giam
di: 1 — 107 = 0,999 mol. Day chinh 1a s6 mol NH; hinh thanh. Vay [NH;] = 0,999 mol/L
va:

[NH,1=0,0178 x 0,999 =0,0178 (mol/L)
S6 mol NH,CI phai thém vao 1 1it dung dich:

N=ngy. + gy = 0,0178 + 0,999 =1,0168 (mol)
Khaéi lugng NH,Cl phai thém vao 1 lit dung dich: 1,0168 x 53,5 = 54,4 (gam)
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4. Khi pH =11, dung dich NaOH:

Ean()t = 0’4 V + 0’0592 lg (15_3)2
Baw= 0 + 2222 1g (107117
U, in=E .o —E o = 0,4+3x0,0592+0,0592 x11=1,23V

Cau 7 (4 diém):

Nguoi ta thyc hién phan tng 2 NO, ) + F, 4y — 2 NO,F , trong mot binh
kin c6 thé tich V (c6 thé thay ddi thé tich ctia binh bing mot pittong). Ap sudt ban dau
ctia NO, bang 0,5 atm, con cua F, bang 1,5 atm. Trong céc diéu kién d6 t6c do dau v, =
3,2.10° mol.L™" s
1. Néu thuc hién phan tng trén & cung nhiét do v6i cung nhiing luong ban diu cta chat
phan tng nhung thém mot khi tro vao binh dé cho thé tich thanh 2 V, con dp suat tong
quét van bing 2 atm, thi téc do ddu bing 8.10™* mol.L™.s™". K&t qua nay c6 cho phép
thi€t 1ap phuong trinh dong hoc (biéu thiic téc do) cua phan ting hay khong?

2. Nguoi ta lai thuc hién phan tng trén & cuing di€u kién nhiét do véi cting nhiing lugng
NO,, F, va khi tro nhu & (1) nhung giam thé tich xuéng bang g . Tinh gia tri cua toc do
dauv,.

3. Néu thay cho viéc thém khi tro, ngudi ta théem NO, vao dé cho 4p suat tong quat bing
4 atm va thé tich bang V thi t6c do dau v, = 1,6.10~2 mol.L™".s™". Két qua nay cho phép
két luan nhu thé€ nao vé phuong trinh dong hoc ctia phan tng?

4. Du doan co ch€ cua phan tng.

Hudng dan chdm:
1. O thi nghiém 2, sau khi thém khi tro dé cho thé tich tang gdp doi thi Pyo. va Py
déu giam 2 14n so véi thi ngh1em 1, nghia Ia nong do cta ching cling glam di 2 lan (vi "
P, = C,.RT), con toc do dau cua phan ting giam 4 l4an. Tir day, chi c6 thé két luan bac
clia phan ug la 2.

Phuong trinh dong hoc ¢6 thé c6 cdc dang sau day:

v=k [NO,] [F,] (a),v=k [NO,J*(b), v =k [F,]*(c)
2. O thi nghiém 3, PNO va B, deu tang gip doi so v6i thi nghiém 1. Cling 1ap luan nhu trén,
ta thiy toc do dau cua phan ting & thi nghiém 3 phai bang 4 1an t6¢c do d4u cta phan ting
6 thi nghiém 1.

v,=32x10"mol.L s ' x4=128 x 10?mol.L""s™"

3. O thi nghiem 4, P khong doi, PNO 4 atm — 1,5 atm = 2,5 atm. Py, tang 5 lan so v6i
thi nghiém 1, con toc do dau cla phan ung tang 5 lan. Vay phuong trinh dong hoc ctia
phan tng la:

v =k [NO,] [F,]

4. Cian ctt vao phuong trinh dong hoc ctia phan ting, co ché phan ting c6 thé 1a:
NO, + F, —» NO,F + F (cham)
F + NO, —» NO,F (nhanh).

...............................................
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