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HUONG DAN CHAM DE THI CHINH THU'C
Moén: HOA HOC
Ngay thi thir nhat: 08/01/2015
L. Hwéng dan chung o _,
1. Cén bd cham thi cham ding nhu Hudng dan cham, dap an, thang diém cua B Gido duc va Bao
tao.
2. Bdi véi cau, ¥ ma thi sinh co cach tra 101 khac so v6i dap an nhung ding thi van cho diém t6i
da cua cau, y do theo thang diém. 7 . 7 9 7
3. Can bd cham thi khong quy tron diém thanh phén, diém tung céu, diém cua bai thi va tong
diém hai bai thi cua thi sinh.
I1. Huéng dan cy thé
Cau | (3,0 diem)
1. Cho chat N=SFj long tac dung véi [XeF][AsFe], thu dugc san pham 1a [F3SN-XeF][AsFe] (1).
O trang thai ran, khi bi dun néng, (1) chuyén thanh [F4SN-Xe][AsFs] (2). Phan tng cua (2) véi
HF, thu dugc san pham [FsSN(H)-Xe][AsFs] (3), [FaSNH:][AsFe] (4) va XeFo.
a) Sir dung mo hinh sy ddy cua cac cip electron hoa tri (VSEPR), dé xudt cdu triic cua anion
[AsF.]", cation trong cac hop chét (1), (2), (3), (4) va cho biét (c6 giai thich) cation nio c6 lién két
gifta S va N ngan nhat, dai nhat.
b) Cho biét trang thai lai hoa ctia nguyén tir luu huynh trong cac hop chat (1), (2), (3) va (4).
2. Sir dung thuyét obitan phan tir (thuyét MO) dé giai thich tai sao ning luong ion héa thir
nhat ctia phan tir nito (1501 kJ-mol™) 16n hon ning lugng ion héa thir nhit ciia nguyén tr nito
(1402 kJ-mol ™).

Huwéng dan cham
1. a) Cau truc cua cac cation va anion trong cac hgp chat:
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O hop chat (1), lién két gitta S va N 1a lién két ba. O hop chit (2) va (4), lién két giita S
va N 1a lién két d6i. O hop chét (3), lién két giita S va N 1a lién két don. Vi vy, lién két giita S
va N trong (1) ngin nhat; lién két gitta S va N trong (3) dai nhat.

b) Trang thai lai hoa ciia luu huynh trong hop chit (1): sp; trong (2), (4): sp3d; trong (3): sp°d?.
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2. Gian d6 MO ctia phan tir N2 ¢6 dang nhu sau:
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Ning luong ion hoa thir nhat ctia phan tir nito twong tng véi qua trinh: N2 — No* + e. Qué
trinh nay tuong ing vdi qua trinh tach 1 electron & MO o; ra xa phén tir N2 v cung.

Ning luong ion hoa thir nhat ctia nguyén tir nito twong Gng véi qua trinh: N — N* + e. Qua
trinh nay twong Gmg voi qua trinh tach 1 electron & mot AO 2p ra xa nguyén tir N v6 cung.

Tir gian d6 MO dé thiy, nang luong cia obitan o, (trong phan tir N2) thap hon ning lugng
cua obitan 2p (trong nguyén tir N), nén electron ¢ obitan 6; kho tdch hon electron & obitan 2p.
Do d6, nang luong ion héa phan tir N2 (1501 kJ-mol™?) 16n hon ning lugng ion hoéa nguyén tir N
(1402 kJ-mol ™).

Cau |1 (4,0 diém)

D6t chay hoan toan 3,6 gam hop chat hitu co X ¢ thé khi bang mot lugng du oxi trong
mot bom nhiét lugng ké. Ban dau, nhiét lugng ké chira 600 gam nude, ¢ 25°C. Sau phan ung,
nhi¢t d¢ cua hé 1a 28°C; c6 11 gam CO2(k) va 5,4 gam H20(l) dugc tao thanh. Gid thiét, luong
nhiét bi hip thu bdi oxi du va cac san pham phan tng 1a khong dang ké.

1. Xéc dinh cong thirc phan tir cua X.

2. Xé4c dinh nhiét dung ctia nhiét lugng ké (khéng bao gdm 600 gam nudc).
3. Xac dinh nhiét sinh tiéu chuan (AH?,.,) ciia X,

Cho biét:

AH? o ctia CO2(k) va H20() 1an lugt 1a -393,51 va -285,83 kJ-mol™;

Nhiét dung riéng cua nuéc 1a 4,184 J-.g1-K*;

Bién thién ndi niang ctia phan tmg ddt chay 1 mol X & 25°C, AU 90 = -2070,00 kJ-mol ™,

Huwéng din chim

1. mx=3,6 g; ne,, = 0,25 (mol); n, ,= 0,3 (mol)

=Mu+Mc=mx = X 1a h@drocacbon = Nc:nNnn=5:12
Vay cong thure phan tir cua hop chat hitu co X 1a CsHao.
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2. Nhiét dung cta nhiét lugng Kké:
AU’ =Q, =Q,, =-2070,00.3,6/72 = -103,5 (kJ) = -103500 (J)

= —fChédT =-Cng (T2-Ty)

103500

= Che =

=34500(J-K1)

= Chuoe *+ C nhiét luong ké

= C nhiét hwong ké = 34500 — 4,184.600 = 31989,6 (J-K™)
3. Nhiét sinh tiéu chuan cia A:

CsHi2(K) + 802(k) —— 5CO2(k) + 6H,0(l)

AH, s = AUz +ANRT
-2070.10° + (5-9).8,314.298
-2079910,288 (J-mol™?)
-2079,910 (kJ-mol™?)

. AH?, clia A = 5. (-393,51) + 6.(-285,83) — (-2079,910) = -1602,62 (kI-mol)

Cau Il (4,0 diém)
Trong moi truong axit, 1~ bi oxi hoa béi BrO; theo phan trng:

91" + BrO, + 6H"—— 3I; + Br + 3H,0 0]
1. Thuc nghiém cho biét, & mot nhiét do xéac dinh, biéu thire toc do cua phéan ng c6 dang:
v=- B ko, 1) ()

V6i k 12 hing s6 toc do ciia phan tng.

a) Cho biét bac cua phan tng (I). Bac cta phan tmg bang bao nhiéu néu phan tng duogc thuc
hién trong dung dich dém c6 pH = 3?

b) Néu thuc hién phan tng trong dung dich dém c6 pH < 7 thi ning luong hoat hoa cua phan
g c6 thay doi khong? Tai sao?

2. Co ché cta phan tng (I) dugc dé nghi nhu sau:

BrO; + 2H+kk<:>l H,BrO; (1)  (nhanh, cAn bang)
-1
H,BrO; + I"—% IBrO, + H,O (2)  (cham)
IBrO, + I—< I, + Bro, (3)  (nhanh)
BrO, + 21" + 2H" —X 5 I, + BrO" + H,0 (4)  (nhanh)
BrO” + 21" + 2H" —% 5 1, + Br + H,0 (5)  (nhanh)
_ K _ ~ 3
L, + 1 k<:>6 I (6)  (cin bing)

-6
a) C6 thé ap dung nguyén li ndng do dirng cho cac tiéu phan trung gian H,BrO; va IBrO dugc
khong? Tai sao? ’ q ) q
b) Chirng minh rang co ché nay phu hgp véi biéu thirc toc d6 (II) ¢ trén, tir d6 tim bicu thire cua K.

Hwéng din chim

= K[H" P[BrO; ][1']

1. a) Tur biéu thie: v=— d[Bdrf)S]
Suy ra bac cua phan mg: n=2+1+1=4.

Trong dung dich dém c6 pH =3 — [H'] =103 M
Khi d6 v= _—d[BdrtO3] = k[H* P’[BrO; ][1I" ]=k[10°*[BrO; ][I ]=10°k[BrO; ][I 1=K [BrO; 1[1"]

Suy raphaningcé bacn’=1+1=2.
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b)Taco: K, =107k, =A.exp(_REa)
1
. . _E
k, =107k, =A.exp(—=%)
2 2 R )
k. k
— ,TZ —_T =exp _5 i_i)
K. kg R'T, T,

— Vi¢c thuc hién & pH = 3 khong anh huong dén nang luong hoat hda, Ea, cua phan
ung.

Ho%ic hoc sinh c6 thé giai thich theo cach khac nhu sau:

Viée thyc hién phan ng trong dung dich dém ¢ pH = 3, nghia la [H*] duoc gilr khong
dbdi, hoan toan khong anh hudéng dén ban chat cia phan tng, do d6, ning luong hoat hoa Ea clia
phan tmg khong thay doi.

2. a) H,BrO; dugc tao ra ¢ giai doan nhanh (1) va bi tiéu thu ¢ giai doan chdm nén khong thé
ap dung nguyén 1i ndng d6 dimg cho tiéu phan nay duoc.

IBrO, duoc tao ra ¢ giai doan cham (2) va bi tiéu thu & giai doan nhanh (3) nén c6 thé ap dung
nguyén li nong d6 dimg d6i véi tiéu phan nay.

b) Phuong trinh phan ung:
9I" + BrO;+6H" ——3l; +Br  +3H,0
d[BrO;] 1d[l]
=— =—= =k[H ] [BrO ][I a
o == == Sl = KH TBrO; 101 ] @

Giai doan cham quyet dinh t6c do phan Ung:
H,Bro; + 1" —~—>I1BrO, + H,0
d[H,Bro;] d[17] _
v, =— =— =k,[H,BrO; ][I b
> pm ” o[H,Brog ][] (b)
Giai doan (1) 1a nhanh va can bang nén: k,[BrO;][H*T’ =k_,[H,Bro;]

= [H,Bro;] = :—1[Br03][H*]2 *)

Thay (*) vao (b), ta duoc:
v, =k,[H,BrO; ][I 1= kZ[H F[Bro; 1]

-1
So sanh (a) va (b) dé thy
V= gV = g TH TBOLIN ]
Vay:
_ klkZ
ok,
Vay co ché duoc dé nghi phu hop véi quy ludt dong hoc thyc nghiém.

Cau IV (5,0 diém)
1. Cac kim loai nhom IA nhu Li, Na, ... ¢6 hoat tinh hda hoc cao. Mot sd hop chét cua chung cé
g dung rong rai trong nhiéu linh vyec.
a) Viét cac phuong trinh hoa hoc xay ra khi ddt chay timg kim loai Li, Na trong khong khi.
b) Hién nay, mot s6 hop chét chira kim loai kiém 14 cc vat liéu tiém ning cho pin nhién liéu
boi kha nang luu trir hidro cao, LisN 1a mot trong nhitng hop chat nhu vay. Mot phan tir LisN
¢6 kha ning phan tmg véi hai phan tir H, qua hai phan mg theo so d0 sau:

LisN+H,—-A+B

A+H,—»C+B
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Hoan thanh cac phuong trinh hoa hoc va cho biét cong thirc phan tir cac hop chéat A va B.
¢) Mot hop chit khac v6i ham luong hidro cao ciing thu hut nhidu sy quan tim va nghién ciru 1a
NH3BHz. Tuy nhién, mot nhugce diém ctia hop chat nay 1a chi bat dau giai phong hidro ¢ nhiét
d6 kha cao (khoang 150°C), khong thich hop cho cac phan tng trong pin nhién liéu. Dé khic
phuc nhuge diém nay, ngudi ta cho NHsBH3 phan tmg véi hop chét B theo ti 16 mol 1 : 1, thu
duoc mot mol Hz va mot mol hop chat méi D.

Viét phuong trinh hoa hoc tao thanh D trong phan tng trén. Cho biét cong thirc ciu tao
ctia D va trang thai lai hoa cta cac nguyén tir B, N trong hop chat nay.

d) Céc tinh toan li thuyét va thyc nghiém déu chi ra rang, hop chat D c6 kha ning dé hidro hoa
& nhiét do thap hon dang ké so véi NH3BH3 (khoang 90°C), nhd ¢ su tham gia cua Li trong
hop chét nay.

Hay dé xuét co ché hai budc cho su giai phong mot phéan tir Hz tir mot phén ti D.

2. Mot loai quing chi chira MnO2 va tap chit tro. Can chinh x4c 0,5000 gam quing trén rdi cho
vao binh ciu c6 nhanh. Thém tir tir vao binh nay khoang 50 mL dung dich HCI dic. Pun néng
dén khi mau quing tan hét, chi con lai tap chat tro. Hap thy hoan toan khi Clz thoat ra bang luong
du dung dich KI, thu dugc dung dich X. Chuyén toan by X vao binh dinh mirc 250 mL, thém
nuée cat dén vach muc, lic déu. Chuan do 25,00 mL dung dich nay béng dung dich chuén
NazS;03 0,05 M (chi thi hd tinh bot) thi hét 22,50 mL.

a) Viét cac phuong trinh hoa hoc xay ra.

b) Tinh ham lugng % theo khdi lwgng cia MnO; trong quing trén.

Huéng din chim

1. a) Cac phuong trinh phan ung xay ra khi dot chay Li va Na trong khong khi:
- Phan g cuia Li va Na v61 Oz :

4Li + 0, ——2Li,0

2Na + 0, —“— Na0,

Na+ O, —"— NaO;
- Phéan ng cua Li va Na vdi No:

6Li + N2 —“— 2LisN

6Na + N2 —“— 2NasN

Chii y: hoc sinh chi can viét phan tng ctia Li va Na véi Oz va N ciing cho tdi da diém.
Bén canh cac phan tmg chu yéu trén, trén thyuc té con xay ra mot s6 phan tng sau:

- Phan tng cua Li, Na, Li2O, Na;O2, NaOz vadi H20.

- Phan ung cua LiOH, NaOH, Na>0O2, NaO2 véi COo.

b) Hoan thanh cac phan tng trong so do:

LisN + H, —% 5 Lio,NH + LiH

(A) (B)
LioNH + Hy —“— LiNH; + LiH
(A) C© (B)

) Phuong trinh phan tng tao thanh D:
LiH + NHsBH; —“—LiNH:BHs + H:
(B) (D)

Cong thirc cau tao ciia hop chat D:

Li__ ,-~~“‘HH
,,,,,, N—B—
Ry \
H H
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Céc nguyén tir B va N déu ¢ trang thai lai hoa sp.
d) Co ché hai bude cho su giai phong 1 phan tir Hz tir 1 phan tir D:

Budc 1:
LiH Li—H
‘ b H H + H
P =k
H H H H H
Budc 2:
Hg— LI
(H H Li H
>N:>E< —_— >N:>B< + H,
H H H

2. a) Khir MnO; bang luong du dung dich HCI néng;
MnO: + 4HCI — MnCl; + Clz + 2H20
Toan b lugng Cl, thoat ra dugc hép thu vao dung dich KI du :
Cly + 3KI — KlI3 + 2KCl
Chuéan d6 luong K13 bang dung dich chuan Na,S;03
Klz + 2NaS203 — NazS406 + 2Nal + K
Chii y = Néu hoc sinh viét cac phuong trinh ion dung van cho du diém.
b) Ham luong phan trim vé khbi luong MnO> trong quing
Ttr cac phan ung trén ta co:
1

nMnOg = nC'z = n|2 = E nNaZSZO3

S6 mol Na,S20s tiéu ton dé chuan do 25,00 mL dung dich X:

_ 22,50.0,05

My s,0, = 1000 =1,125.10"°(mol)

S6 mol I (dang I3") ¢6 trong 250,0 mL dung dich X:

1125.10°.10

I2

=5,625.10"(mol)

S6 mol MnO2 = S mol I, (theo phwong trinh phan tng) = 5,625.10° (mol)

% Khéi lugng MnO;:
~ 5,625.10°,(55+16.2)

% m
* T no, 0,5000

=97,88%

Céu V (4,0 diém)

Mot trong nhitng thude thtr dic trung dé tim ion Pb?* (trong dung dich) 1a Na2CrOs. Cho
biét, két tia PbCrOs mau vang, tan dugc trong dung dich NaOH du; trong khi do, két tia PbS
mau den, khong tan dugc trong dung dich NaOH.

Thém tir tir 0,05 mol Pb(NO3)2 vao 1,0 L dung dich X gom 0,02 mol NazS va 0,03 mol
Na,CrO4, thu duge hdn hop Y gém phan két tia va phan dung dich (coi thé tich khong thay doi
khi thém Pb(NO3)2 vao dung dich X).

1. Tinh pH ctia dung dich X.
2. Bang lap luan va danh gia hop li, chimg t6 ring, pH phan dung dich ctia Y xép xi bang 7,0.
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3. Tinh [Cr,037] va [Pb?*] trong phin dung dich ctia Y.

4. Trinh bay céch thiét lap so d6 pin duoc ghép boi dién cuc chi (Pb) nhing trong hdn hop Y va
dién cuc hidro tiéu chuan.

Cho biét:
— . — . — . 0 —_
PRaagr,s) = 71025 PRopg = 12.90; pK | = 6,50, B o, =-0,126 V
sz(pr) = 26,60; sz(PbCrOA) =13,70; sz(Pb(OH)Z) =14,90
2CrO%" + 2H* = Cr,07 + H0 K =3,13.10*
Pb%* + H,O = PbOH* + H* lg"p, = Ig"ﬂPb(OH)+ =-7,80
Pb?" +2H20 = PB(OH)ows) + 2H" 19’8, =19 Bayo, = -17,20
2+ — - + * —In* -
Pb%* + 3H,0 = Pb(OH), + 3H 19°8, 19" 5,01 = 28,00
y Q 2,303RT
(VO'l pKa = 'IgKa, sz = 'Ing, o 250C: T = 0,0592 V)

Huwéng din chim
1. Cac qua trinh xay ra trong dung dich X:

S$* + H:O = HS + OH Kop =10 (1)
HS + H,0 = H,S + OH Kbz =109 (2)
CrO; +H0 = HCrO, + OH Kp=107%  (3)

Chu y: Ky ctia (3) tinh dugc tir pKa cia HCrO4 va Kw(H20).
H.0 — OH" + H* Kw= 101 4)
So sanh cac can bang (1), (2), (3) va (4) ta c6:

Kb1. Co, >>Kpa.C > Kb. C_ ., >> Kw nén pHx dugc tinh theo (1):

croz
S + H,0 = HS" + OH Kpy = 10" 1)
[ ] 0,02-x X X

—»[OH] =x = 0,0166 (M) —> pH = 12,22.
2. Pb%* + S* — PbSY

005 0,02

003 -

Pb2* + Cro> — PbCrOsy

003 0,03

Trong hon hop Y, phan két tia gdm PbS va PbCrO4; phan dung dich gdm Na* va NO, . Tir can
bang, ta co:

2CrO; + 2H* = Cr,07 + H0 Ki =3,13.10%
2H, 0O = 2H* + 20H (Kw)’=10728

—2Cr0; +H,0 = Cr,07 + 20H Kz =3,13.10
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1 \ v X * * A X 5 A 5 ’ A
Vi KS(PbCr04)>> Kspog va Vi~ f>>"f,>>" 3, nén trong hon hop Y chu yeu xdy ra cic can

bang:
PbCrOs = Pb** + Cro;’ Ks= KS(PbCrO4): 10170 (5)
S S (v6i S 1a do tan cua PbCrOs trong Y)
Pb?* + H;0 = PbOH* + H* "f =107 (6)
CrO? +H,0 = HCrO, + OH Kp = 10750 (7a)
2Cr0Y + H,0 = Cr,07 + 20H K, =3,13.10™% (7b)
H.O = OH + H' Kw= 10" (8)

Vi Kz = 3,13.10" nhé, nén chip nhan bé qua qua trinh (7b).
So sanh cac can bang (6), (7a) va (8) ta thay:

B S0= "B JK, = 101485 x Ky SO = Ky (JK, = 10143 Ky = 10
(v6i So 12 d6 tan cia PbCrO4 trong nude khong ké cac qua trinh (6), (7a) va (7b)), do do, co thé
coi kha ning cho, nhan proton cuia cic cau tir trong hdn hop Y gan nhu tuong duong nhau, vi
vay pHy ~7,0.
Chu y:
Viéc kiém tra cho thay ¢ pH = 7,0:

[Pb(OH),iy] "B, 12077 - [Pb(OH),] B, 107 1
[Pb2+] [H+]2 10—14 ! [Pb2+] [H+]3 10—21

nghia la viéc tinh todn bo qua sy tao phirc Pb(OH)2(g) va Pb(OH), 1a hop ly.

3. Tinh [Cr20+%] va [Pb%] trong phan dung dich cta Y:
Tai pH = 7,0 thi:

[Cr,02]=3,13.10"[CrO? J2[H*]?= 3,13.[ CrO} ]?
Mit khac: [ CrO2 ] + [HCrO, ]+ 2[Cr,02 ] =S
Gia sir [Cr,02"] << [CrO? ] thi:

[CrOf ]+ K\ [H]) =S

— [CrOi] :% (@)
1+ K [H']
Lai c6: [Pb#] + [PbOH*] =S
BN g [—" — (b)
1+ B [H']
Tu (a) va (b)

— S= \/Ks.(1+ B,IHT).L+ K" [H]), thay cac gia tri hiang s6 vao thu dugc
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S$=1,74.107 (M)
Thay gia tri S vao (a) ta co:

[CrOs2] =1,32.107 (M) —> [Cr,07%] = 3,13.[CrO} > = 3,13.(1,32.107)? = 5,45.10"* (M)
[Cr207%] << [CrO} ] (thoa min gia thiét dit ra ban dau!)

Tu (b), ta co:

[Ph?*] = 1,51.107 (M)

4. Vi trong hdn hop Y qua trinh phan li ciia PbCrO4 1a chi yéu, nén:

0,0592 .
Erm=E —E =E’, + > Ig[Pb*] = -0,328 (V) < ESHWH = 0,00 (V)
2

PbCrO,, /Pb, CrO5~ Pb*/Pb Pb®*/Pb

do d6 dién cuc Pb 1a anot, dién cuc hidro tiéu chuén 14 catot. Vay so dd pin:
(-) Pb|PbS, PbCrOs|Na*0,1 M, NO,0,1 M || H* 1,0 M | H2(p = 1 bar) | Pt (+)

Chii thich: Néu hoc sinh ghi Hz (p = 1 atm) van cho du diém.
-------------------- HET
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