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SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI CAP TINH THPT PQT 2

TINH QUANG NAM NAM HOQC 2022-2023
| DPE CHINH THUC | Maén thi: HOA HQC 10 9 ‘
(Dé thi gom c6 04 trang) Thaoi gian: 180 phat (khong ké thoi gian giao dé)

Khoa thi ngay: 15/3/2023

Cho biét: Héng s6 Faraday F= 96485 C."0l"" : S6 Avogadro Ny = 6,023.10% Mol T(K) = £C + 273;
RT (s
_ I.' AN !

. | l'l_':-f-\L
IW=1J5": [ bar = 1,0.10° Pa; latm = 1,01325.10°Pa, " " , AH va AS khéng phu
thudc vao nhiét do.

Nguyén tirkhoi: H=1; C=12; O = 16; F = 19; Mg = 24; S = 32; Cl = 35,5; Ca = 40; Br = 80; Ag = 108

Céu 1. (4,0 diém)
1.1. Iron (Fe) ¢6 Z = 26 12 nguyén t6 hoa hoc rat phd bién va quan trong.
a. Xéc dinh bo bon s6 lugng tir cho electron c6 ning lwong cao nhét trong nguyén tir & trang
thai co ban. (Quy udc gia tri m¢ xép theo tht ty tir am dén duong).
b. Khi tham gia phan ing hoa hoc, nguyén tir Fe nhuong 2 electron tao thanh ion Fe*', ¢6
thé ¢6 cac cau hinh electron nhu sau:
1s*2s*2p®3s*3p®3d*4s® (1)
18*2s*2p®3s*3p°3d° ()
Str dung cong thire tinh ning lwong AO cua Slater, hily cho biét cu hinh electron bén cua ion Fe?'.
1.2. Hai cong thirc Lewis ctia phan tor H,SO, di duoc dé xuit. Cong thirc (I) thoa man qui
tic bat tir, cong thirc (II) khong thoa mén qui tic bat tir. Cac nghién ciru gan day chi ra ring,
cong thirc (I1) 1a phu hop hon.

:6: :ﬁ:
H—O—$—O—H O H—0—S—0—H M)
v | Pyt oo || .o
:0: :0:

a. Dya vao dién tich hinh thirc dé giai thich cong thirc (IT) phii hop hon.

b. Vi sao oxygen va sulfur thudc cing nhom VIA nhung sulfur c6 thé c6 hoa trj VI ma
oxygen thi khong?

c. Xac dinh trang thai lai hoa ctia nguyén tu sulfur trong phan tir H,SO..

1.3. 7' phong xa dugc dung dudi dang Nal dé diéu tri ung thu tuyén giap. Chat nay phong

xa P véi chu ky ban hity 14 8,05 ngay.
a. Viét phuong trinh ctia phan Gmg phan ra hat nhan s
b. Néu miu ban dau chira 1,0 microgam "' thi trong moi phiit bao nhiéu hat B duoc phat ra?
1.4. Tai nhiét 46 phong, tinh thé hop chét carbide (cacbua) MC, (M 1a Mg, Ca, Sr, Ba) déu
c¢6 cAu tric tinh thé kiéu NaCl bién dang theo truc z (hé tir phuong a = b # ¢). Cu thé 1a céac

2- 14
cation M** tao thanh mang 1ap phuong tdm dién bién dang theo truc z, cac anion > s& chiém
cac 15 trong bat dién cia mang nay. Trong mang tinh thé cia MC, (M 1a Ca, Sr, Ba) cic anion

2—

dinh hudng song song véi truc z. Trong mang tinh thé MgC,, cac anion G trong cung 1 16p
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(theo tryuc z) ¢6 dinh hudng nhu nhau va song song véi 1 trong 2 truc x hodc y va cac 16p anion
ké tiép dinh hudng vudng goc v6i nhau. (Nhu hinh duéi)

z

C aZ+

Céu trac mang tinh thé cia MgC,

Cau tric mang tinh thé ctia CaC,

Dua trén thong s6 thuc nghiém trong bang sau:

MG, Khéi luong riéng (g/cm?) Ti s6 c/a
MgC, 2,065 0,9025
CaC, 2,207 1,1619

Xéc dinh cac thong ) mang (a, b, ¢) cua tinh thé MgC, va CaC..
Ciu 2. (4,0 diém)

2.1. Cho 150 gam CO, ¢ 273,15K va 1,01325.10° Pa. X4c dinh nhiét va cong trong cac qua
trinh sau day duogc tién hanh thuan nghich nhiét dong:

a. Dan dang nhiét dén thé tich 300 lit.

b. Dan dang ap dén thé tich 200 lit.

Chép nhén rang CO, 1a khi 1y tuéng va nhiét dung dang ap ctia n6 khong d6i trong diéu kién
khao sat va bang 37,1 1.mol K

2.2. Khi CO gay doc vi tdc dung v&i Hemoglobin (Hb) cua méu theo phuong trinh:

3CO + 4Hb — Hb4(CO);
S6 liéu thuc nghiém tai 20°C va dong hoc phan (g nhu sau:
Nong do (umol.1™) Téc d6 phan huy Hb
CO Hb (umol.1"s™)
1,50 2,50 1,05
2,50 2,50 1,75
2,50 4,00 2,80

Hiy tinh téc do phan ung khi ndng d6 CO 1a 1,30; Hb 1a 3,20 (déu theo pmol.1 ") & 20°C.

2.3. Mudi CoCl, duoc st dung 13 chit chi thi d6 4m, béi vi CoCl, & dang khan c6 mau xanh,
khi hat am tao ra CoCl,.2H,O(s) ¢6 mau tim va CoCl,.6H,O(s) ¢c6 mau hong. Cac phan tng co
thé duoc biéu dién nhu sau:

CoCly(s) + 2H,0O(g) — CoCl,.2H,0(s) (1)
COC]z.ZHzO(S) + 4H20(g) g COC126H20(S) (2)
Dit kién nhiét dong hoc cua cac chat duoc cho ¢ bang dudi.
Hop chat CoCly(s) | CoClL.2H,O(s) CoCL.6H,O(s) | H,O(g)
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AHL (klmol ') -312,54 -922,99 -2115,43 -241,82
S LK mol ') 109,16 188,28 343,09 188,72

a. Tinh bién thién ning luong Gibbs va hang s6 can bang ctia cac phan ung trén & 298K.

b. Khi dit chat chi thi CoCly(s) & méi truong am, mau sic cta no s& thay ddi nhu thé nao
khi ap suit hoi nudc lan luot 1a 2,0. 107 atm va 2,0.107 atm?

¢. Chét chi thi CoCl, ¢6 thé dugc tai st dung béng cach dun néng. Du doan nhiét do dé chit chi
thi dugc hoan nguyén hoan toan trong méi trudng khi quyén c6 ap suit hoi nude 1a 2,0. 107 atm,
Ciu 3. (4,0 diém)

3.1. Dung dich X chtra 2 acid HCI 0,001M va HCOOH 0,1M. Hoa tan 2,856 gam KOH vao
dung dich X, thu dwoc 1 lit dung dich Y. Tinh pH cta dung dich Y. Biét Kugcoom = 1,8.10".

3.2. Aspirin 1 thudc giam dau, ha sbt va chdng viém. Trong méi truong nudc, Aspirin 14
mot acid va phan li proton theo phan Ung:

HO 0 ol o
o 0
\[( T — \"/ - HO
0 0

Tai 25°C bién thién ning luong Gibbs chuan ciia phan tng 1a +19,9 kJ.
14 0 r
a. Dua vao dau cua gia tri Al ¢6 két ludn dugc phan ung phan li proton ctia Aspirin 1a

khong xay ra hay khéng? Néu ¢ xay ra, tinh pH cua dung dich Aspirin 0,1 M tai 298K.

b. Trong moi truong co thé, nho vao cic hé dém ty nhién, pH s€ duoc duy tri & gia tri on
dinh. Tinh phan trim cac dang ton tai (trung hoa va anion) ctia Aspirin trong mdi truong da day
(pH = 2,0) va rudt non (pH = 7,8).

¢. Kha ning khuéch tan cua mot chit qua mang lipid khong phan cuc cua da day va rudt dé
vao mau phu thuéc manh vao ti 1¢ giita dang khong ion héa va ion héa cua chat d6. Trong moi
truong da day hay rudt non, Aspirin s& dugc hip thu vao mau nhiéu hon?

3.3. Tron 200 mL dung dich CaCl, 0,IM v61 300 mL dung dich Na,SO, 0,05M. Tinh khéi
lugng két tia tao thanh sau khi hé dat tGi trang thai can bé“mg. Biét T, =010
Ciu 4. (4,0 diém)

4.1. Pin nhién liéu hydrogen dugc phat minh nam 1839 bdi nha khoa hoc William Robert
Grove. Nguyén tic hoat dong ctia pin 13 chuyén truc tiép nang luong héa hoc thanh ning lugng
dién. Phan mg xay ra trong pin giéng nhu phan Gmg dbt chay H,, cic chét trong pin dugc xét &
diéu kién chuan (298K) va khong thay doi trong ca qua trinh.

Biét phan ung xdy ra ¢ cac dién cyc nhu sau:

Cuc am: Hye — 2H(aq> + 2e
1
CI_IC du(mg: 2 Oz(g) + 2H(aq) +2e — HzO(])

. L e an o =000 g ] 231
a. Tinh suat di¢n dong cua pin. (Cho " g T

b. Tinh ning luong dién cuc dai theo 1y thuyét co thé thu duoc khi dot chay 1 mol Ha.
¢. Gia st mot xe dién tiéu thu tir 10 — 20 kWh/100km. Tinh thé tich khi H, can thiét dé tao
ra nang luong dién 1a 20kWh ¢ 1,0 bar.
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4.2. Trong mdt hdn hop gdm KMnO, 0,010 M, H,SO,4 0,500 M, FeSO, 0,020 M, Fex(SO.); 0,005
M.

a. Tinh hang s6 can bang ctia phuong trinh ion xay ra & 25°C.

b. Tinh ndng d6 cac ion khi phan tmg két thuc.

F A T ) LTI
(ChO T i : .Ir. |r-".. / I )

4.3. Dung dich H,0, dugc dung dé sat tring trong y hoc, trang thai bén cua H,0, so sanh

0, —“ 3H.0, — " 3H.0

v6i O, va H,O theo gian d6 sau:
a. Hiy so sanh d6 bén gitta cac dang oxi hoa — khir va tir 46 cho biét can luu y gi khi sir
dung dung dich H,O..

1 0

b. Tinh 0=/ /10 3 —0./0H

CAu 5. (4,0 diém)
5.1. Giai thich vi sao khi cho HF tac dung véi dung dich NaOH hay KOH thi ti 1¢ tao mudi
fluoride (NaF hay KF) thap hon mudi hydrogen fluoride (NaHF, hay KHF,)?

5.2. C6 ba mudi A, B, C ctia ciing kim loai Mg va tao ra tir cing mét acid. Cho A, B, C tac
dung v&i nhitng lwong nhu nhau cta acid HCI thi ¢6 cing mot chat khi X thoat ra véi ti 16 mol
tuong Gng 14 2:4:1. Xac dinh A, B, C va viét phuong trinh héa hoc cia cac phan ng xdy ra.
Biét khi X 1am mat mau dung dich Br..

5.3. Cho hdn hop A gdm hai mudi NaX, NaY (X, Y 14 hai halogen ké tiép). Dé két tiia hoan
toan 2,2 gam hdn hop A can 150 ml dung dich AgNOs 0,2M.

a. Tinh khéi luong két tua thu duoc.

b. Biét c6 phan tmg sau ddy: X, + KYO; — KXO; + Y,. Xac dinh X, Y.

c. Tir két luan & cau b, hiy cho biét chiéu ctia phan tmg: X, + 2KY H e Y, + 2KX

5.4. Viét phuong trinh hoa hoc ctia cac phan tng xay ra theo so d6 sau:

A Y +H0 +
Y+H0 , z
A e TR i
+U
B, B,

Trong d6: A,la hop chét cia mot kim loai va mot phi kim.
A, A1, Ay, C, Q 12 cac hop chit cta luu huynh.
B, By, B,, C 1a cac hop chét cua dong hodc dong kim loai.
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Thi sinh dwoc sir dung Bang tuan hoan cdc nguyén té héa hoc.
Thi sinh khong dwoc su dung tai lieu; Can bo coi thi khong gidi thich gi thém.
HO VA 161 thi STRR: ... S6 bdo danh: ...

SO GIAO DUC VADAO TAO  KY THI HQC SINH GIOI CAP TINH THPT POT 2

TINH QUANG NAM NAM HOQC 2022-2023
Mbén thi: HOA HQOC 10

HUONG DAN CHAM VA DAP AN
(Huong dian cham nay gom co 10 trang)

Céiu 1. (4,0 di¢m)
1.1. Iron (Fe) ¢6 Z = 26 1a nguyén t& héa hoc rat phd bién va quan trong.
a. Xac dinh bd bon s6 luong tir cho electron ¢ nang luong cao nhit trong nguyén tir & trang
thai co ban. (Quy udc gia tri m¢ xép theo th tu tir &m dén dwong).
b. Khi tham gia phan tmg hoa hoc, nguyén tir Fe nhuong 2 electron tao thanh ion Fe?, c6 thé co
cac cau hinh electron nhu sau:
182s*2p®3s*3p°3d*4s? (1)
182s*2p®3s*3p°3d° ()
Str dung cong thirc tinh nang luong AO cua Slater, hdy cho biét cAu hinh electron bén ctia jon Fe?".
1.2. Hai cong thirc Lewis cua phan tir H,SO4 da duoc dé xuat. Cong thue (I) thoa méan qui tac

bat tir, cong thire (IT) khong thoa méan qui tac bat tir. Cac nghién ciru gan day chi ra rang, cong thic
(IT) 1a phu hop hon.

:6: :ﬁ:
H—5—$—O—H © H—0—$—0—H ()
v | et .o || .o
oK :0:

a. Dya vao dién tich hinh thirc dé giai thich cong thirc (II) phut hop hon.

b. Vi sao oxygen va sulfur thugc ciing nhom VIA, nhung sulfur c6 thé ¢ hoa tri VI ma oxygen
thi khong?

c. Xac dinh trang thai lai hda ctia nguyén tir sulfur trong phan to H,SO..

1.3. "'l phéng xa duoc ding dudi dang Nal dé didu tri ung thu tuyén giap. Chét nay phong xa
B~ v6i chu ky ban hiy 12 8,05 ngay.

a. Viét phuong trinh hoa hoc ctia phan tmg phén ra hat nhan "'1.

b. Néu miu ban dau chtra 1,0 microgam "1 thi trong mdi phat bao nhiéu hat B dugc phat ra?

1.4. Tai nhiét d6 phong, tinh thé hop chat carbide (cacbua) MC, (M 1a Mg, Ca, Sr, Ba) déu c6

cAu tréc tinh thé kiéu NaCl bién dang theo truc z (hé t&r phuong a = b # ¢). Cu thé 1a cac cation M**
2-

tao thanh mang 1ap phuong tam dién bién dang theo tryc z, cac anion Gy s& chiém cac 16 trong bat
dién cua mang nay. Trong mang tinh thé cia MC, (M 1a Ca, Sr, Ba) c4c anion dinh hudng song

song voi truc z. Trong mang tinh thé MgCa, cic anion Co trong cung 1 16p (theo truc z) c6 dinh
huéng nhu nhau va song song véi 1 trong 2 truc x hodc y va cac 16p anion ké tiép dinh huong
vuong goc voi nhau. (Nhu hinh dudi)

uigeli.xyz Trang S



uigeli.xyz

Cx
Ca2+
Y y
X
Cau tric mang tinh thé ctia CaC, Céu triic mang tinh thé cia MgC,
Dua trén thong s6 thuc nghiém trong bang sau:
MC, Khoi luong riéng (g/cm?) Tiso c/a
MgC, 2,065 0,9025
CaC, 2,207 1,1619
Xéc dinh cac thong s6 mang (a, b, ¢) cua tinh thé MgC, va CaC,.
Caul Noi dung Piém
1.1 1872s*2p°®3s*3p°3d®4s?
(1,0 a, Bo 4 sb lugng ttn=3;1=2; m =-2; my=-1/2. 0,25
diém) b, Vi 2 cau hinh (1) va (2) téng cac mirc nang lugng 16p trong bang nhau
nén ta chi tinh mac nang luong 16p ngoai.
* Vi cau hinh (1)
T =2p-2055=545
b =10+ 12X 0,85 + 0,35 =20,55 — Lo 2072093734
13022
— B4 = P =.2951eV
“by=18+3x0,35 = 19,05 — £~ 20~ 19037095
_]3‘("_[ f‘l.:]:_* b
— B = 4 =-72,99 eV
— Tbéng ning luong cua 4 electron 3d va 2 electron cia 4s bang 0,25
Eqy=2x(-29,51) + 4 x (-72,99) = -350,98 eV
* Vi cau hinh (2) - b =18 +5x0,35=19,75
R
L, =20-1975=0.25 ']3"'?"I e
e S ' 4 =-59,03 eV
— Tong nang luong cua 6 electron 3d bang 0.25
Ep =6 x (-59,03) =-354,18 eV ’
Ta thay E(, < E) nén cdu hinh electron ctia ion Fe?" 13 cau hinh (2) 0,25
HS chi tinh dwoc 1 gia tri E dwoe 0,125 diém
1.2 Cong thirc (IT) c6 tong tuyét doi dién tich hinh thirc bang khéng nén phu
1,0 hop hon
diém)
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Caul Noi dung Pi¢m
.- Q
:0: 10~
0 49 00 -0 llo -0 0,25
H—0—S™—0—H () o=~ O
.o | .o .
01, 0:°
O khong c¢o orbital d. q ’ 0,25
S ¢6 9 orbital hoa tri: 3s 3p 3d nén c6 thé co hoa tri 6 img v4i cau hinh
electron & trang thai kich thich la: 3s' 3p* 3d” (c6 6 electron doc than) nén 0,25
c0o hoa tri toi da la VI
Ly thuyét VSEPR du doan rang nguyén t S, dugc bao quanh boi bon
trung tam dién tich am, nam & trung tam cua mot tor dién va lién két vai
bbn nguyén tir O & bon dinh cia ti dién d6. Hinh hoc nay twong g voi
lai hoa sp® trong thuyét VB. 0,25
HS chi can néu sp’ 1a di y
1.3 N S B Ulve 0,25
(1,0 0,093 0.093 . 0,25
diém) k= = — =5975.10
b. |"I - o, [']_“-__—1_(10 phl:lt_l
W=, Moo te T T =09,99094022 18,10 o 0,25
0 QooAnTY e ?
, 10°—9.999402218.10 " 0y oy me o
Toc do phan ra: 131 nguyen | 0,25
ti/phut.
Trong moi phut ¢6 2,75.10'" hat B duoc phong ra.
1.4. - S6 phan tir MC, trong mdi cau tric 1a 4.
(1,0 C4AM,
diém) M
_ Tinh thé tich 6 mang d.N,
0
£V = 1544107 (cm®) = 154,4 (A Y 0,25
+ Thé tich 6 mang tir phuon
e PR : : 0.25
V=a’c=0,9025.a’=1544 —-a=5,551 A -¢c=5,01A
* Vi CaC,
0
+V=19,26.10% (cm’) = 192,6 (A )’ 0,25
+ Thé tich 6 mang t& phuong
0 0 0,25
V=a’c=1,1619.2°=192,6 >a=5493 A —¢=6,382 A
Néu HS tinh dwoc gia tri a dwoc 0,125 diém

Céu 2. (4,0 diém)

2.1. Cho 150 gam CO, ¢ 273,15K va 1,01325.10° Pa. Xac dinh nhiét va cong trong cac qua
trinh sau day dugc tién hanh thuan nghich nhiét dong:

a. Din dang nhiét dén thé tich 300 lit.

b. Din dang ap dén thé tich 200 lit.

Chap nhan rang CO, 1a khi 1y tuong va nhiét dung dang 4p ciia n6 khong doi trong diéu kién

khéo sat va bang 37,1 J-mol".K"
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2.2. Khi CO gay doc vi tac dung v1 Hemoglobin (Hb) cua mau theo phuong trinh
3CO + 4Hb — Hb4(CO)s

S6 liéu thuc nghiém tai 20°C va dong hoc phan ing nhu sau:
Nong do (umol. 1) Téc d6 phan hiy Hb
CO Hb (umol. "5 ™)
1,50 2,50 1,05
2,50 2,50 1,75
2,50 4,00 2,80

Hay tinh tc do phan tmg khi ndng do CO 1a 1,30; Hb 1a 3,20 (déu theo pmol. ") & 20°C.

2.3. Mudi CoCl, duoc st dung la chét chi thi 36 4m, béi vi CoCl, & dang khan c6 mau xanh, khi
hat 4m tao ra CoCl,.2H,0(s) ¢6 mau tim va CoCl,.6H,O(s) c6 mau hong. Cac phan tng c6 thé
duoc biéu dién nhu sau:

CoCly(s) + 2H,0(g) — CoCl,.2H,O(s) (1)
CoCl,.2H,0O(s) + 4H,O(g) — CoCl,.6H,O(s) (2)
D1t kién nhiét dong hoc cua cac chit duoc cho & bang dudi.

Hop chét CoCly(s) CoCl,.2H,0(s) CoCl,.6H,O(s) H,O(g)
AHL (klmol ') -312,54 -922,99 -2115,43 -241,82
S LK mol') 109,16 188,28 343,09 188,72

a. T1nh bién thién ning luong Gibbs va hang so can bang cta cac phan Umg trén 6 298K.
b. Khi dat chit chi thi CoClz(s) ¢ moi truong am, mau sac cua no sé thay d6i nhu thé nao khi ap

suét hoi pu’O’c lan luot 14 2,0. 190 atm va 2,0. 10” gtm? o
¢. Chat chi thi CoCl, c6 thé dugc tai sir dung bang cach dun nong. Du doan nhi¢t do dé chat chi

. \ A \ \ A \ , 2, A . T -2
thi dugc hoan nguyén hoan toan trong méi treong khi quyén cé ap suat hoi nudc 1a 2,0. 107 atm.

Cau2 | Noi dung Pi¢m
2.1 Dian no dang nhiét:
(1,5 (T, =273,15K B
oy o T,=273.15K
iem) P =1.01325.10" Pa=latm >
150 gamCO, 15__,I:nRTi 76,361t — V. =300t
C :HI” e C =37.11mol K
=3/, . i B -
|C,=37.101.mc 0.25
[ PdV = [ []R:—d‘\ =nRTIn :—
Q=-W=" ' =
50 300
]—‘H]—l"H In } 0,5
H 70.30 —10593,5 ()
Din nd dang ap:
T, =273.15K T,
P =lam P =latm
uf; { -
1308amE0, 1y 26 301t V. =200li
0,25
€, =37. 11 mol’ C,=37.10.mol "K' ’
V, 150 200 . -
b=AH=nC (T.-T)=nC (—- 1T =—.37.1 —1).273,15 =55,938k]
& S T6.36 0,25
W =—P(V.—V,) == 101325(200-70.30).10 " _ 5 53] 0,25
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HS khéng ghi hoic ghi sai don vi trir % s6 diém y dé

2.2 Goi bac riéng phan cua Hb va CO lan luot la x va y
1 Ta c6 phuong trinh dong hoc cua phan tng
diém) k.Cp . CL
Vpu = I LR
Theo phuong trinh ta c6 thé biéu thi tbc do phan tng bang téc d6 phan huy Hb 025
- )
Vpu = % VphénhixyHb = k. e ¢ Lo
Tir bang gia tri thay cc con sb vao tinh dugcy =1 vax =1
Do d6 phuong trinh dong hoc (dinh luat tde dd) ctua phan tng 0,25
A\ k . CHb. Cco
v
— k= Cl]h : CLH 0,25
, , -1 .-l
Thay céc s6 trong bang l4y gia tri k trung binh = 0,07 (! - tmol™ - s7y
> Ve = 0,2912 (ymnl N ::") 0,25
HS khong ghi hoic ghi sai don vi trir % s6 diém y d6
2.3 AHS (1) =-12081 k)
15 a.
( P AS (1)=-29832 1K'  AG. (1)=-37.91Kk]
diem) .-. - i 0,25
ﬂ{J:.._[ l ) =- RT]['.IK.[ l | N K(l) _ 4,418106
AH (2)=-225 10 k]
ASL (2)=-00007 LK AG (2)=-40.34 k]
: _,au,
.i';':..l s .._[ 1]’ = - RT][]K.[E} s K(2) — 1’327108 0,25
HS chi tinh AG hoac gia tri K dat 0,125 diém
=7 S,
b. * Tai P. ., =2.0.10" atim
ofly=| — | 25100
L2000 £
. Ta thay Q(1) > K(1)
[
AG,,.(11=RTln Q) ., 0
- KT} _, Phan tmg (1) khong xay ra. Do do chat chi thi | 0,25
c6 mau xanh ctua CoCl.
=7 S
* Tai P, =2.010" atm
oh=| —L | =2.5.10°
) L2000 A
. Ta thay Q(1) <K(1)
. _ QUi
AG, (1)=RTIhn=—— =10 0,25
— K1V, Phan émg (1) xdy ra tao CoCl,.2H,0
0(2) =| | =0.25.10°
- 2,010 7 %
. Ta thay Q(2) > K(2)
: Q2
AG. . (2)=RTIn =1
- K2} 0,25

— Phan g (2) khong xay ra. Do d6 chat chi thi ¢6 mau tim ctia CoCl,.2H,0
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c. Chat chi thi s& duoc hoan nguyén khi phan ung (1) xdy ra theo chiéu nghich:
Q(1)>K(1) — K(1) <2,5.10° = AG(1) > -RTInK(1)

— AH(1) — TAS > -RTInK(1)

— -126,81.10° — T(-298,32) > - RTIn(2,5.10°) 0,25
— T>348,98 K

Cau 3. (4,0 diém)
3.1. Dung dich X chua 2 acid HCI 0,001M va HCOOH 0,1M. Hoa tan 2,856 gam KOH vao

dung dich X, thu dwoc 1 lit dung dich Y, Tinh pH ctia dung dich Y. Biét Kuucoon = 1.8. 107
3.2. Aspirin la thuoc gidm dau, ha sot va chong viém. Trong moi truong nudc, Aspirin 1a mot
acid va phan li proton theo phan ing:

HO 0 ol _o
0 0
\f( S HO \n/ - H0°
s} 0

Tai 25°C bién thién ning luong Gibbs chuan ctia phan tmg 1a +19,9 kJ.
0

a. Dya vao dau cia gia tri AGus o6 Kbt luan dugc phan tng phan li proton cuia Aspirin 1a khong
xdy ra hay khong? Néu c6 xay ra, tinh pH ctia dung dich Aspirin 0,1 M tai 298K.

b. Trong moi trudng co thé, nhd vao cac hé dém tu nhién, pH s€ duoc duy tri ¢ gia tri on dinh.
Tinh phan trim cac dang ton tai (trung hoa va anion) ctia Aspirin trong mdi trudng da day (pH = 2,0)
va rudt non (pH = 7,8).

¢. Kha ning khuéch tan ciia mot chat qua mang lipid khéng phan cuc cua da day va rudt dé vao
mau phu thudc manh vao ti 18 giita dang khong ion hoa va ion hoa cua chit d6. Trong moi trudng
da day hay rudt non, Aspirin s¢ dugc hép thu vao mau nhiéu hon?

3.3. Tron 200 ml dung dich CaCl, 0,1M véi 300 ml dung dich Na,SO4 0,05M. Tinh khdi luong

két tia tao thanh sau khi hé dat tGi trang thai can bz‘?lng. Biét Teso, = 010 _
Cau 3 | N§i dung Piem
3.1 nkon = 0,051 mol — Cyikon = 0,051M
(1,25 KOH + HCl — KC1 + H,O
diém) 0,001 0,001 0,001 (M)
KOH + HCOOH — HCOOK + H,O 0,25
0,05 0,05 0,05 M)
Dung dich Y gom KCI; HCOOH (0,05M); HCOOK (0,05M) 0,25
HCOOK — HCOO" + K"
0,05 0,05 (M)
HCOOH = HCOO" + H’
0,05 0,05 (M)
0,05-x 0,05+x X (] 0,25
1s10¢ = 005+Y). ¥
0.05-¥ 5 x=1,787.10* (M) 0,25
— pH =375 0,25
3.2. \ £ 5 .. AGY. N 2 1 A A . A1t
(1.5 a. Dua vao dau cua gia tri 2% khong thé cl)cet ludn phan ung phan li
diém) | proton cua Aspirin la khong xay ra boi vi ’AG”“ Umg voi phan tng duoc 0,25
tién hanh ¢ diéu kién chuan (n6ng do cua tat ca chat tan 1a 1 M). 0,25
AG] =-RThK, K —» K, =32510" 0.25
—pH=2,26
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Cau3 | N§i dung Piém
[[A].[H.O
« - [BAlmo
b, THA]
(A _ 13
. —N. _I 1‘\ -I-[Pﬂ 0 — 0/.0 - 0
TaipH=2: 1 — %HA =96,85%; %A = 3,15%. 0,25
[A]
Tai pH = 7.8: [HAl =20506,1137. — %HA = 5.10°%: %A= 99,995% | 925
¢. Mang da day va rudt c6 ban chat héa hoc 1a mang lipid khong phan cuc,
do d6 dang it phan cuc s& khuéch tan qua mang tot hon dang phan cyc. Vi
vay, trong mdi trudng da day, Aspirin duoc hap thy vao mau nhiéu hon. 0,5
Cau ¢ HS chi két luan mdi trudng da day ma khong giai thich dat 0,25
3.3. Ca* + S0.* = CaSO4
d | Goi s6 mol CaSO tao thanh 14 x, néng d ion con lai:
dieém)
0,2.0,1 —x
[Ca2+] con lai = 0.5 0’25
(0.3.005—x
[SOX eonii= O
T =[Ca*].[SO,]=6.10"
0,2.01—x | 0.3.005—x _6.10° 0,25
0,3 0.5
—  x=1,29.10% mol
Vay khdi lugng ctia CaSO4: m = x.136 = 1,75 gam. 0,5

Céiu 4. (4,0 diém)

4.1. Pin nhién li¢u hydrogen dugc phat minh nam 1839 bdi nha khoa hoc William Robert
Grove. Nguyén tic hoat dong cua pin 13 chuyén truc tiép ning luong héa hoc thanh ning lugng
dién. Phan ung xay ra trong pin gidng nhu phan tng dt chay H,, cac chét trong pin duoc xét &
diéu kién chuan (298K) va khong thay di trong ca qué trinh.

Biét phan g xay ra & cac dién cuc nhu sau:

Cyc am: Hae — ZH(“‘U + 2e
|

Cuc du(mg: 2 Oz(g) + 2H(aq) +2e — HzO(l)

E, =000V g
a. Tinh suat dién dong cta pin. Cho "' -, 1.0

b. Tinh ning luong dién cuc dai theo 1y thuyét co the thu duoc khi ddt chay 1 mol Ho.

¢. Gia st mot xe dién tiéu thyu tr 10 — 20 kWh/100km. Tinh thé tich khi H, can thiét dé tao ra
nang luong dién 1a 20kWh ¢ 1,0 bar.

4.2. Trong mot hon hop gém KMnO, 0,010 M, H,SO, 0,500 M, FeSO, 0,020 M, Fey(SO4); 0,005 M.

a. Tinh hang sd can bang cua phuong trinh ion xay ra ¢ 25°C.

b. Tinh nong d¢ cac ion khi phan g két thac.

FLEV L =+0.77V

_]q'zﬁ'.'
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4.3. Dung dich H,0, duoc dung dé sat tring trong y hoc, trang thai bén ciia H,0, so sanh véi O,

va H,0 theo gian d6 sau: 0, — > H,0,———H,0

a. Hay so sanh d6 bén gifta cac dang oxi hoa — khir va tir 6 cho biét can luu y gi khi sir dung
dung dich H,O..

I 0
b. Tinh =~ ©:H 10 3y —0.0H

Ciu 4 | Noi dung Piém

4.1. E=E! ., -E =123V 0,5
a a. , :

diém) b. Nhiét do va ép suat ciia h¢ duoc gitr c6 dinh. Do d6 nang lugng dién cuc
dai theo ly thuyét cua h¢ duogc tinh tir ndng luong tu do Gibbs.

AG., . =-nF.E=-296485123=-237 kl.mol" 0,25

c. E la nang lugng duoc tao ra
i 20.10°.3600 .
n, = : — | h. =3,04.10° mol
AG 237.10

nR.T  3.04.10°.8,314.295
p 1010

HS c6 thé tinh V theo R = 0,082

nR.T _ 3.04.10°.0,082.2958
p 1.0

HS khéng ghi don vi hodc ghi sai trir nira s6 diém y d6.

0,25

V= =7.53m

V= =743 m’

4.2. Phuong trinh phan irmg dang ion:
(1,5 MnOj, + 5Fe** + 8H" = 5Fe’" + Mn?" + 4H,0 (1) 0,25
diém) + HSCB cua phan ung (1)
K:][‘]II‘.II;I:][‘];I--IHI:][-]I.:- 0,25

Ta thay K rét 16n, phan tng (1) xay ra hoan toan, vi vay nong do cac

ion khi phan tng két thiic chinh 14 thanh phan gi¢i han ctia hé
MnOy + 5Fe** + 8H' & 5F¢’ + Mn* + 4H,O (1)

Bandau: 0,01 002 1 001
Can bang: 0,006 0,968 0,03 0,004
* Nong do céac ion:

MnO,: 0,006 M : Fe’*: 0,03 M

Mn*": 0,004 M : H": 0,968 M

HS tinh ding nong dd mdi chat dat 0,25 diém

0,25x4

4.3. B
s | Vi B = En
9

diém) H,O, manh hon H,O.
Phan Ung tu xdy ra.
2H,0; — O, + 2H,0
E’=1,77-0,68 =+1,09V = K = 10°** (16n)
Vay H,0, 1a dang kém bén so véi 2 dang O, va H,O

' nén tinh oxi h6a H,O, manh hon O, va tinh khtr

0,25

Luu y: Khi st dung dung dich H,O, xong phai diy nip ngay. 0,25

b. Tinh Euz_u' H,0

02 + 2HJr + 2e ﬁ @I@ H202 (1) K — I[’:I_le :
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+ " + E @@ (2) K-: _ I ”:l_:lr' 1
0, +4H +4e 111 21,0 (3) K=K, . Ko
2 AR 4]TT -l . . 0,25
VS [
K. =1 1 025
—E = L0684 1.77) = + 1,225V
il ] ] 2
+ Tinh ESJZ.UII .
41,225
0, +4H" +4e 11 21,0 K,=10""
41,0 U 4yt + 400 (K, =010y
0,25
0,+2H:0+4e 170 40H @)  Ki=K (Kw)’
LB =225 20 009 g 300y 0,25

CAu 5. (4,0 diém)

5.1. Giai thich vi sao khi cho HF tac dung v6i dung dich NaOH hay KOH thi ti 1€ tao mubi
fluoride (NaF hay KF) thap hon mudi hydrogen fluoride (NaHF, hay KHF,)?

5.2. C6 ba mubi A, B, C cua cung kim loai Mg va tao ra tr cung mot acid. Cho A, B, C tac
dung v6i nhitng lugng nhu nhau cua acid HCI thi ¢6 cing mot chéat khi X thoat ra véi ti 16 mol
tuong Gng 14 2:4:1. Xac dinh A, B, C va viét phuong trinh hoa hoc cta cac phan ng xay ra. Biét
khi X 1am mat mau dung dich Br,.

5.3. Cho hdn hop A gdm hai mudi NaX, NaY (X, Y 1a hai halogen ké tiép). Pé két tiia hoan
toan 2,2 gam hén hop A can 150 ml dung dich AgNO; 0,2M.

a. Tinh khéi luong két tna thu duoc.

b. Biét c6 phan tng sau ddy: X, + KYO; — KXOs + Y,. Xac dinh X, Y.

c. Tir két ludn & cAu b, hdy cho biét chidu ciia phan tng: X + 2KY H 2 Y, +2KX
5.4. Viét cac phuong trinh héa hoc theo so do sau:

+Y+H20A + Z %
1 2
+
Ap—X A ¢ ™R i
+T +
B B] U Bz

Trong d6: Aola hop chat cuia mot kim loai va mét phi kim.
A, Ay, Ay, C,Qlacac h()’p’chét cﬁ‘a Iuu hu}‘/nh.
B, B, B,, C la cac hgp chat ciia dong hoac dong kim loai.

Ciu 5 | Noi dung Piém

5.1. Do ning luong lién két H — F rat 16n

O75 T Hr+ 1m0 P9 HO +F K=7.10

diem) Nén HF 1a axit yéu khong phan ly hoan toan. 0.5
Mt khac, ion F~ tac dung dugc voi phan to HF tao HF,', nén san phém chu | 0,25
yéu 1a NaHF, hay KHF,.

5.2. Ba mudi 1a MgSO;, Mg(HSO5),, Mg:(OH),S0; 0,75

(1,25 | Phuong trinh phan ung:
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MgSO; + 2 HCl = MgCl, + H,O + SO,
a a/2
Mg(HSOs), + 2HCl = MgCl, + 2H,0 + 2SO0,
a a
Mg,(OH),SO; + 4HCI1 = 2MgCl, + SO, + 3H,O
a a/4

0,5

- HS xac dinh mdi chit dat 0,25 diém
- Viét dwoe 2 phwong trinh dat 0,25 diém

a. Truong hop 1: C6 mudi NaF — mudi con lai 1a NaCl.
NaCl + AgNO; — AgCl + NaNOs

0,03 0,03

— mNaCl = 1,755 (gam) < 2,2 gam (théa man)

— Maga = 0,03.143,5 = 4,305 gam.

Truong hop 2:

NaX + AgNO; — AgX + NaNO;

0,03 0,03

=X =50,3

— m| = (108 + 50,3).0,03 = 4,749 gam

0,25

0,25

b. Tt phan ung X, + KYO; — KXO; + Y suy ra tinh khtr X, > Y,; Tinh
OXi h(’)a KYO3 > KXO3
Vay X 1a Br, Y 1a Cl

0,25

HS chi két luan X, Y ma khong giai thich dat 0,125 diém

¢. Phan tmg: Br, + 2KCl H el Cl, + 2KBr xdy ra theo chiéu nghich vi tinh
oxi hoa cua Cl, > Br;; tinh khir cia Br > CI

0,25

HS chi két luin phan g theo chiéu nghich ma khong gisi thich dat
0,125 diém

CuS + 0, — CuO + SO;
Ao B A
S02 + BI'2 + 2H20 — 2HBr + H2SO4
Y A
HzSO4 + AgZO — Ag2804 + Hzo
Z A,

CuO +H, — Cu + H,0
T B,

Cu+ Cl, —— CuCl,
U B,

Cu + 2H,S04 4 — CuSOs + SO, + 2H,0
A
Ag:S0, + CuCl, — 2AgCl + CuSO,
C
CUSO4 + st — CuS + HzSO4

Q

0,125/1
phwong
trinh

Khéng can bang 2 phwong trinh -0,125 diém

*Luuy:

HS giai cach khac nhung két qua ding van cho diém tdi da.
HET
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