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BQ MON HOA PAI CUONG-VO CO

PE THI CHON PQI TUYEN OLYMPIC - HOA PAI CUONG-VO CO
Thoi gian lam bai: 90 phit / Khong dwge tham khao tai li¢u

Cau 1 (2,5 diém)
1) Ham séng 1s cua nguyén tir H nhu sau:

1 =r
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e
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r 1a khoang céch tinh tir hat nhén, a, 1a ban kinh Borh. Hoi:
a) Mat do xéc suit c6 mit electron & vi tri ndo 1a 16n nhat?
b) X4c suét phat hi¢n electron & khoang céch nao la 16n nhat (xé4c sudt theo ban kinh).
2) O nhiét dd rét cao, nguyén tir oxy c6 thé bj ion hda va tdn tai duwéi dang ion O7*. Dya vao cong thirc
tinh néng lugng electron cia Bohr: En = -13,6 Z?/n? (eV), hay tinh budc séng cua birc xa phat ra khi
electron trong ion O7* dich chuyén tir mtrc nang luong ¢é n = 3 vé& murc nang lugng cé n = 1.
3) Sir dung cong thirc tinh ning lugng AO cua Slater, hiy so sdnh niang lugng cta ion Fe?* (Z = 26)
v6i céc cdu hinh electron sau:
a) 1s22s?2p%3s23p%3d°
b) 15?25?2p3s?3pf3d*4s>
Tur két qua thu dugc hay cho biét khi nguyén tir Fe bi ion héa thanh Fe?* s& ¢ cdu hinh ion nao?

Cau2 (1,5 dlem)

1) Giai thich cau tao phan tr CO dya trén thuyet VB.

2) Viét cong thirc cdu tao Lewis, dua vao thuyét dy céc cip electron hoa tri va lai hoa orbital dé suy
ra dang hinh hoc ctia cac phan tir va ion sau: NO2, NO*, NO>-.

Cau 3 (1,0 diém)
Tinh AS cta phan tmg Cd +2AgCl — CdCl; + 2Ag dién ra trong pin c6 strc dién dong E = 0,6753V. Cho nhiét
hinh thanh chuén ciia CdCl, va AgCl tuong tng bang -389158 J/mol; -126654 J/mol; P =1 atm; T = 298K.

Ciu 4 (2,0 diém)
1) M6t pin ¢6 cu tao nhu sau & 25°C:

Zn(r) | Zn**(aq) 1,0 M || Cu**(aq) 1,0 M | Cu(r)
Cho biét E(Cu?*/Cu) = 0,34 V; E°(Zn+/Zn) =-0,76V.
a) Hay xdc dinh sirc dién dong cua pin
b) Néu them NazS vao dung dich Cu?* cho dén khi ndng do S can bang 13 0,1M thi strc dién dong
ctia pin c6 gia tri bing bao nhidu? i
2) Mot dung dich acid chira ion Fe2* 0,1M, tiép xtic véi khong khi (20% O2 va 80% N theo thé ti‘ch)
¢ 25°C. Chirng minh réng Fe?* bi oxi khong khi oxi hoa, biét rémg khi can bang ndng d6 H* bang
0,1M. Hoéi ¢6 bao nhiéu phan tram Fe?* khong bi oxi khong khi oxi hoa khi & trang thai can bang? Coi
&p suat khong khi bing 1 atm. Cho biét E° (02/H20) = 1,23V; E° (Fe3*/Fe?*) = 0,77V.

Cau S (1,0 diém)
Ap suat hoi ciia nude & 80°C bang 355,1 mmHg. X4c dinh ap suét hoi ciia dung dich KCI 3,73% néu
d6 phan ly biéu kién ctua KClI bing 0,787.

Ciu 6 (2,0 diém)

Gié str ¢6 dung dich nuéc cia CO, dudi ap sudt CO2 1a 1 atm.

a) Tinh pH cua dung dich dé.

b) Hoa tan d4 voi CaCOs vao dung dich d6 cho dén bdo hoa ciing dudi 4p sudt CO; 1a 1 atm. Tinh pH
cua dung dich va d¢ hoa tan ctia CaCOs.

Cho biét pKi, pK> ctia acid carbonic 12 6,4 va 10,2; pT; (CaCO3) = 8,3 va ndng do CO> trong dung
dich [CO2] = kPco, v6i k = 0,024 mol.atm™!.




Cac hang sbé va coéng thivc can thiét

Phuong trinh khi ly

S6 Avogadro: Nj = 6.0221x10% mol™ i PV =nRT
tudng:
Hingsékhi: R=  8.314)K“mol™ ) . hc
g 0.08205 atm-L-K-mol™ Nang lrgng ciia photon: £ = —~
Hing sb Faraday: F = 96485 C-mol™ Naoglmng 1y do G=H-TS
Gibbs:
Hang s6 Planck: h=6.6261x107J-s

AH = AE + AnRT

Van tbc anh sang : ¢ =3.000x10° m-s™ Phuong trinh Faraday: Q= it
g

Khéng 66 C: 273.15K Phuong trinh Arrhenius:  k = Ae~Fa/RT

IN=1kgms™ 1 eV =1602x10"J Ky ==1.0x10"

1 atm = 760 torr = 1.01325x10° Pa

BANG TUAN HOAN CAC NGUYEN TO HOA HQC

1 18
1 2
H 2 He
1.008 13 14 15 16 17 4003
3 a 5 6 7 8 10
Li Be B C N 0 Ne
6.941 9.012 10.81 12.01 14.01 16.00 19.00 2018
1 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22.99 24.31 3 4 5 6 7 8 9 10 1" 12 26.98 28.09 30.97 3207 35.45 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti \ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 40.08 44,96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.38 69.72 72,64 74.92 78.96 79.90 83.80
37 38 39 40 41 42 43 4z 45 46 47 48 49 50 51 52 53 54
Rb Sr Y 2r Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
8547 | 87.62 | 8891 | 9122 | 9291 | 9596 (98] 101.07 | 102.91 | 10642 | 107.87 | 112.41 | 114.82 | 118.71 | 121.76 | 127.60 | 126.90 | 131.29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta w Re Os I Pt Au Hg T Pb Bi Po At Rn
132.91 | 137.33 | 138.91 | 178.49 | 180.95 | 18384 | 186.21 | 190.23 | 192.22 | 195.08 | 196.97 | 200.59 | 204.38 | 207.2 | 208.88 | (209) (210) | (222)
87 88 89 104 105
Fr Ra Ac Rf Ha
(223) | 2260 (227) (261) (262)
58 59 60 61 62 63 64 65 66 67 68 69 70 7
Ce Pr Nd Pm Sm Eu Gd Tb Dy He Er Tm Yb Lu
140.12 | 140.91 ; 14424 | (145) | 150.36 | 157.86 | 157.26 | 153.83 | 1€2.50 | 164.93 | 167.26 | 168.93 | 173.08 | 174.97
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa u Np Pu Am Cm Bk cf Es Fm Md No Lr
23204 | 231.04 | 23803 | 237.05 | (244) (243) (247) (247) (251) (254) (257) (256) (254) (257)
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