BO GIAO DUC VA BPAO TAO KI THI CHQN HOC SINHVGIOI QUOC GIA
' ’ ' LOP 12 THPT NAM 2004

HUONG DAN CHAM PE THI CHINH THUC
MON: HOA HOC VO CO - BANG A
Caul (4,5diém): 1.15diém ; 2.1diém ;3.2 diém
1. Viét phuong trinh hod hoc cho moi trudong hop sau:
a) Cho khi amoniac (du) tic dung véi CuSO,.5H, O.
b) Trong moi trudng bazo, H,0, oxi hod Mn** thanh MnO,.
¢) Trong moi trudng axit, H,O, khit MnO,” thanh Mn**.
2. Trong s6 cdc phan tir va ion: CH,Br,, F -, CH,0, Ca**, H;As, (C, H;),0 , phan tir va
ion nao c6 thé tao lién két hidro vdi phan tir nudc? Hay giai thich va viét so d6 mo ta su
hinh thanh lién két do.
3. a) U*® ty phan ra lién tuc thanh mot déng vi bén cua chi. Tong cong c6 8 hat a dugc
phong ra trong qua trinh d6. Hay giai thich va viét phuong trinh phan tng chung cua
qud trinh nay.
b) Uran c6 cdu hinh electron [Rn]5f°6d'7s*>. Nguyén tir ndy c6 bao nhiéu
electron doc than? C6 thé c6 muc oxi hoa cao nhat 1a bao nhiéu?
¢) UF, la chit long dé bay hoi duogc ting dung phd bién dé tich cic dong vi
uran. Hay viét phuong trinh phan tng c6 UF, dugc tao thanh khi cho UF, tic dung véi
CIF,.

Huéng dan gidi:

1/ a) C6 thé viét CuSO,.5H,0 & dang [Cu(H,0),] SO,.H,0. Do d6 khi phan tng x4y ra,
NH ; sé thé cac phan tir H,O & ciu noi:

[Cu(H,0),] SO, H,0 + 4NH; — » [Cu(NHj),] SO, H,0 + 4 H,0
b) HO, + 2e — » 20H Su khit
Mn* + 40H - 2¢ ——» MnO, + 2H,0 Su oxi hod
Mn* + H,0, + 20H —» MnO, + 2H,0
¢)2 MnO, + 8H,0" +5¢ —» Mn* + I2H,0 Sukhi
5/H0, + 2HO - 2¢ —> O, + 2H;0" Suoxihod
OMnO, + 5H,0, + 6H,0' — » 2 Mn® +50, + 14H,0

2/ Cac vi hat CH,Br,, Ca**, H;As khong c6 nguyén tir am dién manh nén khong thé tao
lién két hidro véi phan tir nudce.

Cac vi hat F -, CH,O, (C, Hs ),0 ¢6 nguyén tir am dién manh nén c6 thé tao liénkét
hidro véi phan ti nudc:
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3/ a) U tu phéng xa tao ra dong vi bén o,Pb* cling véi ba loai hat co ban: ,a *, |B° va

.¥°. Theo dinh luat bao toan khéi luong: x = 238 —4 x 8 =206. Vay ¢6 ¢,Pb**.
Theo dinh luat bao toan dién tich :[ 92 — (82 + 2x 8)] / (—1) = 6. Vay ¢6 6 hat ,[3°.
Do d6 phuong trinhchung clia qué trinh nay 1a: o, U*® —» (,Pb**® + 8 He + 6.
b) Cu hinh electron [Rn]5f°6d'7s* c6 s6 electron ngoai dugc bi€u dién nhu sau:

KN | NN

Vay nguyén tlr ,,U>* ¢6 4 e doc than (chua ghép doi); mic (s6) oxi hod cao nhat

la +6 vi U[Rn]5f°6d'7s> — 6e ——» UJ[Rn]*.

¢) Phantng 2CIF, + 3UF, — » 3UF, + Cl, .

Caull (4,5 diém):  1.3,5diém ; 2.1 diém

1. Trong nguyén tir hodc ion duong tuong ting c6 tir 2 electron trd 1én, electron chuyén
dong trong truong luc dugc tao ra tir hat nhan nguyén tir va cac electron khac. Do d6
moi trang thai clia mot cau hinh electron ¢6 mot tri s6 nang lugng. V6i nguyén t6 Bo
(s6 don vi dién tich hat nhan Z = 5) & trang thai co ban c6 s6 liéu nhu sau:

C4u hinh electron | Nang luong (theo eV) | C4u hinh electron | Nang luong (theo eV)
Is! -340,000 1s%2s? - 660,025
1s? - 600,848 1s*2s%2p' - 669,800
1s2s' - 637,874

Trong d6: eV 1a don vi nang luong; dau - biéu thi nang lugng tinh dugc

khi electron con chiu luc hit hat nhan.

a) Hay trinh bay chi ti€t va két qua tinh cac tri s6 nang lugng ion hoa cé
thé c6 ciia nguyén t6 Bo theo eV khi dung dit kién cho trong bang trén.

b) Hay néu nodi dung va giai thich qui luat lién hé giita cac nang luong ion hoa
do.
2. Nang lugng lién két ctia N-N bang 163 kJ.mol—, cia N=N béng 945 kJ.mol~". Tix 4
nguyén tir N ¢6 thé tao ra 1 phan tr N, t¢ dién déu hodc 2 phan tir N, thong thudng.
Truong hop nao thuan lgi hon? Hay giai thich.

Hudng dan gidi:

1/ a) Tinh céc tri nang luong ion hod c6 thé ¢6 cua Bo:

Tur cau hinh electron da cho , ta xac dinh dugc céc vi hat twong ting cung véi tri
nang lugng nhu sau:

C4u hinh | Vi hat Nang luong Cau hinh | Vi hat Nang luong
electron (theo eV) electron (theo eV)
Is! B* - 340,000 1s%2s® B* - 660,025
1s? B* - 600,848 1s%2s%2p! B - 669,800
1s22s! B* - 637,874
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C6 dinh nghia: Nang luong ion hoé (cia mot nguyén tr) 1a nang luong it nhat can dé
tach 1 e khdi nguyén tir & trang théi co ban ma khong truyén thém dong nang cho e do.

Vay giira nang luong € cual e & trang thai co ban va nang lugng ion hoa I tuong

ungcolienhé: I = -¢ (D).
Vay v6isuionhod M&E—D* e 5 MM ; I, (2),
Ta c6 lién hé: I, =-¢& =-[Ey«-n+- By | 3)

Trong d6: k chi s6 e da bi mat (do su ion hod) cua vi hat duoc xét, c6 tri so tir 1 dén n;
do d6 k+ chi s6 don vi dién tich duong ctia ion M** ;
I, 1a nang lugng ion hoa thit k chia nguyén t6 M duoc bi€u thi theo (2).
Xét cu thé v6i nguyén t6 Bo: vi Z = 5 nén nguyén tircé 5 e; vay k = 1 dén 5. Ap
dung phuong trinh (2) va (3), dung s6 dit kién bang trén cho Bo, ta c6:

* BB - ¢ —» B" I, (vayk =1);

I, = -[Ey —Egt] = (=669,800 + 660,025). Vay I, = 9,775 eV .
* B" — ¢ — » B* b (vayk=2);

L= -[Ep, — Ep+] =— (660,025 + 637,874). Vay I, = 22,151 eV .
* B* — ¢ —» B* ;1 (vay k = 3);

L= - [Egps — Eg] =— (=637,874 +600,848). Vay I, = 37,026 eV .
* B* — ¢ —» B* I, (vayk=4);

L= - [Egs — Egis] = — (=600,848 +340,000). Vay I, = 260,848 eV .
* BY — ¢ —» B* I, (vayk=5);

L= - [Egts — Egss] =—(=340,000 + 0,000). Vay I, = 340,000 eV .

b) Tir két qua trén, ta thay c6 qui luat lién hé cdc tri nang lugng ion hoa
ctia Bo nhu sau [ <L <L <1 < L 4).

Giai thich: Khi vi hat M *—P* mat thém 1 e tao thanh M** ¢6 s6 don vi dién tich k+
16n hon (k — 1) nén luc hit tic dung Ién e ti€p theo trong vi hat M ** manh hon so véi
trong M “—1* Do d6 phai ton niang lugng 16n hon dé tach 1 e tiép theo khoi M** ;
nghialal, _,, < I nhu da dugc chi ra trong (4) trén day.

2. a) Xét dau cua nhiét phan ing AH = Z vE, - Z viE;
i ]
Trong do6 i, j 1a lién két thit i, thit j & chat tham gia, chit tao thanh tuong tng cua phan
ting dugc xét; E;; E; 1a nang luong cla lién két thit i, thit j do.

b) Xét cu thé vdi nito :
Phan tng 4N —> N, (1)
C6 AH, = 4Ey - Ey, =0,0 -6x163; vay AH,=-978Kk]J.
Phanting 4N —» 2N, (2)
C6 AH, = 4Ey -2Ey, =0,0 -2x945;vay AH,=-1890KkJ .
Tathdy AH, < AH, Vayphaning 4N ———» 2N, xay ra thuan lgi
honphaning 4N —> N,.
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Caulll (6 diém): 1.125diém ; 2.35 diém ; 3.125 diém

Dung dich A gom AgNO; 0,050 M va Pb(NO;), 0,100 M.
1. Tinh pH ctia dung dich A.
2. Thém 10,00 ml KI 0,250 M va HNO; 0,200 M vao 10,00 ml dung dich A. Sau phan
ting nguoi ta nhing mot dién cuc Ag vao dung dich B vira thu dugc va ghép thanh pin
(c6 cau mudi ti€p xuc hai dung dich) véi mot dién cuc ¢6 Ag nhing vao dung dich X
gom AgNO, 0,010 M va KSCN 0,040 M.

a) Viét so do pin .

b) Tinh siic dién dong E;, tai 25°C .

¢) Viét phuong trinh phan tng xay ra khi pin hoat dong.

d) Tinh hdng s6 can bang ctia phan ting .

Chobiét: Ag'+ H,O ~—  AgOH+H* (1); K,=10"'"7

Pb* + H,O ~— PbOH' +H* (2) ; K,=10-7%
Chi s6 tich s6 tan pK,: Agl1a 16,0 ; Pbl,1a7,86 ; AgSCN1a 12,0.

RT
0 — . —1In = 0,05921
Ergiag = 0799V F B g
3. E,;, s€ thay déi ra sao néu: a) thém mot luong nhd NaOH vao dung dich B ; b) thém

mot luong nho Fe(NO;); vao dung dich X?
Hudng dan gidi:
1. Agt + HHO = AgOH + H* ; K =10"7 (1)

Pb* + H,O = PbOH' + H* : K,=107%  (2)
Do K, >> K, nén can bang 2 quyét dinh pH ctia dung dich
Pb* + H,O = PbOH + H' ; K,=107% (2)

C 0,10
[] 0,10 —x X X

2
of =107 — x=10*=[H] ; pH=440
J—x

2.a) Dung dich B: Théem KI : Cy,, = 0,025 M; Cpp, = 0,050
C-=0,125M ; C;;, =0,10M

Ag* + I — Agll
0,025 0,125
- 0,10
Pb2* + 2T —> PbL{
0,05 0,10

Trong dung dich c¢6 dong thdi hai ket tha Agl 4 va Pbl, ¥
Agl I = Agt + T : K, = 1.10°1 (3)
PbL{ = Pb* + 21 K, =1.107% (4)

K,, << K, vay trong dung dich can bang (4) 1a cht yéu. Su tao phic
hidroxo ctia Pb* 1a khong déng ké vi ¢c6 H* du:
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Pb* + H,0 = PbOH+ H*; K,=107*
[PboH"] 107

=10** - [PbOH" ] << [Pb**]

[Po>] 107
Trong dung dich PbLl = Pb* + 2I' K, =1.107%
X 2 X
2x)7x = 107% — x = 1,51.10°M — 2x = [[] = 2,302 . 10-°M
-16
g )=t = 10 _33100m.
-] 30210

E cta cuc Ag trong dung dich A:  Agt + e = Ag
E, = EOAg/ +0,05921g|Ag" |= 0,799 +0,05921g3,31.10™

Ag

E, = 0,001V
Dung dich X: Ag* + SCN = AgSCNY ; 100
0,010 0,040
- 0,030 0,010
AgSCNY = Agt + SCN  :; 10"
0,030
X (0,030 + x)
x0,030 + x) = 102
10*12

[Ag ]=x = LgE =330

E, =0,799+0,0592 Ig |Ag" |= 0,799 +0,05921¢3,33.10™"
E, = 0,179V

ViE,>E,, tacé pin gom cuc Ag trong X la cuc +, cuc Ag trong B la cuc —

So do pin:
O Ag ‘ Agld H AgSCNY Az @
PbL{ SCN™ 0,03 M

b) E,,=0,179 — 0,001 = 0,178V
c) Phuong trinh phan ing: Ag + I- = Agll + e

AgSCN + ¢ = Agl + SCN-

AgSCN + I = Agl + SCN—

Ks 1012 4
d K= 2AssN = 22— = ()
) KSAgI 10716

3. a) Khi thém luong nhd NaOH vao dung dich B, c6 thé xdy ra 3 trudng hop:
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- Luong NaOH qud it khong du dé trung hoa HNO;: Su tao phiic hidroxo ctia Pb**
van khong ding ké, do d6 E;, khong thay doi.

- Luong NaOH du dé trung hoa HNO;: C6 su tao phtc hidroxo ctia Pb** do d6 [Pb*']
giam, Nong do I - s€ tang lén, do d6 nong do Ag" gidm xuong, E, giam ; vay E;,
tang.

- Luong NaOH du du dé trung hoa hét HNO, va hoa tan Pbl, tao thanh PbO,—, do d6
[Pb*] gidm va E,;, tang. Pbl, + 40H- — » PbO,” + 2H,0 + 21—

b) Thém it Fe** vao dung dich X: Fe’* + SCN- ——»  FeSCN*
Noéng d6 ion SCN— giam, do d6 nong do ion Ag* tang, E, ting —> E;, tang
CaulV (5 diem): 1.2diém ; 2.1,5diém ; 3.1,5 diém
1. Khi CO gay doc vi tac dung v6i hemoglobin (Hb) ciia mau theo phuong trinh
3CO + 4Hb — Hb,(CO),

S6 liéu thuc nghiém tai 20°C vé dong hoc phan tng nay nhu sau:

Néng do (umol. 1) Toc do phan huy Hb
CO Hb (umol. I .s)
1,50 2,50 1,05

2,50 2,50 1,75

2,50 4,00 2,80

Hay tinh t6c do phan tng khi néng do CO 1a 1,30; Hb 1a 3,20 (déu theo umol.l™")
tai 20°C.
2. Nguoi ta nung néng dén 800°C mot binh chan khong thé tich 1 1it chita 10,0 gam
canxi cacbonat va 5,6 gam canxi oxit. Hay tinh s6 mol khi cacbonic cé trong binh.
Muén cho lugng canxi cacbonat ban dau phan huy hét thi thé tich t6i thi€u cua binh
phai bang bao nhiéu? Biét tai nhiét do d6 khi CO, trong binh c6 dp suat 1a 0,903 atm .

3. Tai 20°C,phan ting: H, (k) + Br,(Iong) == 2 HBr (k) (1)
¢6 hang s6 can bang K, =9,0 .10 . Ki hiéu (k) chi trang thdi khi.

a) Hay tinh K, ctia phan tng: H, (k) + Br,(k) = 2 HBr (k) 2)
tai 20°C va 4p suat P, 0,25 atm.

b) Hay cho biét su chuyén dich can bang hod hoc cuia phan tng (2) néu gidm thé tich
binh phan ting & hai truong hop:
*) Trong binh khong c6 Br, (16ng) ; **) Trong binh c6 Br, (16ng).
Hudng dan gidi:
1. a) Trudc hét ta phai xac dinh duoc bac cua phan tng.
e Ki hiéu bac riéng phan ctia phan tng theo chat Hb la x, theo CO lay, ta c6
phuong trinh dong hoc (dinh luat té¢ do) clia phan tng:

Vou = k C*Co (D
e Theo dinh nghia, ta c6 thé biéu thi téc do phan ting trén theo toc do
phan huy Hb, nghiala v, = 1/4 Vg m (2).
Ghi chii : Vi di ghi 15 " téc do phan huy Hb*nén khong can duing dau -
Vaytacolienhé: v, = 1/4 vppym = KC* 1Clo  (3).

e Theo thit tu trén xuong ta ghi so6 cac so6 liéu thi nghiém thu duoc la
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Thinghiém s6 | Néng do (umol. ") | Téc do phan huy Hb (umol. 1" .s™)
CO Hb
1 1,50 2,50 1,05
2 2,50 2,50 1,75
3 2,50 4,00 2,80

Ta xét cdc ti s6 toc do phan ung dé xac dinh x va y trong phuong trinh (3):
*ov/vy o= (2,50/2,50)* (2,50/1,50)Y=1x(1,67) =1,75/1,05
(1,67)Y =167 —> y =1 .
* owvy/v, = (4,00/2,50)* (2,50/2,50)Y =2,80/1,75;
(1,600 =160 —> x=1.
Do d6 phuong trinh dong hoc (dinh luat téc do) cua phan tng:

, . Voo = kK C,Ceo 4)
beé tinh hang so6 téc do phan tng k , tir (4) ta co:
k = Vou / CinCeo @)

Tinh gia tri k trung binh tir 3 thi nghiém & bang trén, hoac 1ay so liéu cua 1
trong 3 thi nghiém & bang trén, ching han Iy s6 liéu cha thi nghiém s6 1 dua
vao phuong trinh (5), ta tinh duoc k:
1,05

4 % 2,50 x 1,50

b) Dua gia tri cua k vira tinh duoc, néng do cac chat ma dé bai da cho vao

phuong trinh (4) d€ tinh v,,:
Vo = 0,07 x1,30%x 3,20 =0,2912 (umol. I"" .s™")
2. a) Vi diéu kién da cho trong binh ¢6 phan tng:
CaCO; = CaO + CO,(k) ()

Trong binh chi c6 khi CO,. Gia thiét d6 1a khi 1i tudng, ta co:

PV _ _ 0903x1,0

k =

= 0,07 (umol. I'' .s")

= = =0,01 ). Va = 0,01 mol.
"T RT 7 0082054 x 1073.15 (mol). Vay o, mo
Nhan xét:
Theo dé bai, lugng CaCO, cho vao binh chan khong la: 10
ncaco3 =WO = 0,1 1’Il01

Luong CaCO; da bi phan tich chi 12 0,01 mol.

Su c¢6 mat ctia 5,6 gam CaO va lugng CaCOj; con lai khong anh hudng téi két
qua tinh vi c4c chat nay & trang thai ran chiém thé tich khong ddng ké.
b) Gia thiét luong CaCO, cho vao binh chan khong bi phan tich hét ,ap suat khi CO,
van 12 0,903 atm (vi phan tng (*) dat tGi can bang ho4 hoc ).

Do do:

Voin =nRT/P=0,1 x 0,082054 x 1073,15 /0,903 = 9,75 (lit)
3.a) Phanding H, (k) + Br,(long) = 2 HBr (k) (1)
c6 (Kp); = Pip: / P . (a)
con phanung: H,(k) +Br,(k) = 2 HBr (k) 2)
c6 (Kp), = p’yp, /P . x pBr, (D)
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Xétcan bang Br,(Iong) =  Br, (k) 3)

co (KP)3 = PBr () () .
Khi t6 hop (1) v6i (3) ta c6 can bang (2):

H,(k) + Br,(Iéng) = 2HBr(k) (1)
Br,(I) =  Br, (k) 3)

(D)—@3): H,(k) +Br,(k) = 2HBr (k) (2)

Kp), _ 9.0 x 10
Kps 025

b) Khi giam thé tich binh phan tGng nghia la ting 4p sudt riéng phan cta khi trong hé.
Xét Q=p’ys /P H XD B, (d)

Trudng hop 1: Khong ¢6 brom 16ng trong binh: Phan ting (2) ¢6 tdng s6 mol khi trudc
va sau phan ting bang nhau (An = 0) nén su thay déi dp suat d6 khong dan t6i chuyén
dich can bang (2).

Truong hop 2: C6 brom long trong binh: dp suét riéng phan ctua cac khi H, , HBr tang;
trong lic d6 ap suét riéng phan cta Br, khi lai khong d6i do con Br, 16ng.

Theo (d), vi s6 mi ctia pus: I6n hon s6 mii ctia pu, nén su tang ap suit ndi trén dan dén
su taing Q va can bang (2) chuyén dich theo chiéu nghich.

Vay (Kp), = = 3,6. 10" (atm)

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