HOQI CAC TRUONG CHUYEN PE PE XUAT
VUNG DH VA DBBB MON HOA HQC - KHOI 10

\ Noay thi:

Thei gian lam bai: 180 phat

DE DE XUAT

Ciu 1: (2,5 diém) Cdu tao nguyén ti. Phan ing hat nhdn. Pinh lugt tuan hoan.
1. Phd mit troi cho cac vach hip thu lién tiép tai cac budc song A1, A2, As. Két qua phan tich chi
ra rang cac vach hap thu nay c6 ngudn gbc tir su chuyén electron trong tiéu phan “kiéu hidro”

tao ra tir heli & trang thai kich thich. Biét:
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t c

a) Xéc dinh tiéu phan “kiéu hidro” tao ra tir He.

b) Biét cac vach hap thy tuong tng lan luot véi su chuyén electron tir ne =4 1énn; = 6, 7 va 8.
Xac dinh A1, A2 va Az (theo A).

¢) Xac dinh nang luong ion hoa (theo J) cua tiéu phan & trang thai co ban.

Cho biét: Rue = 4,391.10"m; h = 6,625.10°%* J.s; ¢ = 3.10° m/s.

2. C6 thé xem cac electron 7 trong iron-heme ciia mot phan tir hemoglobin nhu mét hé céc
electron ty do chuyén dong trong mot hop thé hai chiéu. Theo mé hinh nay, ning luong cua

electron dugc xac dinh nhu sau:
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Pty 8m,L°

(n;+n7), ngny=1,2,3, ..

v6i hing sé Plank h = 6,63'10 ° J.s; nx va ny Ia cc sé luong tir chinh: me= 9,11.10 ° kg Ia
khbi lwong electron; L la chiéu dai hop thé.

a) Xay dung gian d6 nang luong biéu dién thi tu twong dbi cua 15 obitan thap nhat.

b) Cho biét c6 26 electron trong mét iron-heme, x4c dinh sb electron trén cac obitan duoc chiém
Clr c6 nang lugng cao nhit & trang thai co ban.

¢) Gia sir qui tic Hund c6 thé ap dung cho hé nay, du doén hé nay Ia thuan hay nghich tu.

d) Néu chiéu dai L cho hop thé hai chiéu nay 1 1 nm thi 4nh sang c6 budc song dai nhat (theo
nm) c6 thé dan dén su kich thich bang bao nhiéu?

Cho van tc 4nh sang ¢ = 3,00.10° m/s.



Ciu 2. (2,5 diém) Céu tgo phan ti. Tinh thé.
1. Bang phuong phap nhidu xa tia X, ngudi ta da ghi dugc cac két qua sau:
- 0 20°C, NH4Cl két tinh theo mang lap phuong vé6i hang sé mang a = 3,88 A va khéi luong
rieng d = 1,5 g/cm?®,
- 0 250°C, NH4Cl két tinh theo mang lap phuong vé6i hang sé mang a = 6,53 A va khdi
luong riéng d = 1,3 g/cm?.
Tur cdc dir kién trén hay cho biét:
a) SO phan tar NH4CI ¢ trong mot 6 mang co s, tir ¢6 két luan vé kiéu mang cua céc tinh thé
hinh thanh ¢ 20°C va 250°C.
b) Khoang cach N — Cl theo A cho tirng kiéu mang tinh thé da xac dinh & (a).
2. Xét cac phan tir sau: SO3, NHa, N(CHs)z. Phan tng caa SOz lan luot véi NHz va N(CH3)s &
pha khi hinh thanh hai san pham X va Y.
a) V& cau tric hinh hoc caa SOs, NHs, N(CHa)s, X va Y
b) Trong hai san pham, d6 dai lién két S—N 1 191,2 pm va 195,7 pm; goc lién két NSO Ia
97,6° va 100,1° (chua dung theo thir ty). Hay gan gia tri dang vao X, Y va giai thich.
Ciu 3: (2,5 diém) Nhi¢t héa hoc. Can bing héa hoc trong pha khi
1. Khi nung dong sunfat khan, xay ra hai qua trinh bén duéi. Biét rang hai qua trinh trén c6 hiéu

g nhiét cuing du va lwong ddng sunfat sir dung dur.

CuSO,,, ==Cu0O,, +S04, Ko, (1)

250,,, &=22S0,, + Oy, Ks, 2

a) Biét rang binh chira dong sunfat c6 thé tich bang 1 lit, ban dau nhiét do 0°C chtra Argon &
100 torr. Nhiét d6 duoc nang lén 1050K, khi hé can bang thay khéi lwong pha ran giam 0,3869
gam va &p suét trong binh bang 108,69 kPa. Xac dinh gia tri cac hang s6 Ki va K» tai 1050K.
b) Biét chénh léch bién thién entanpi phan ung (1) va (2) 1a 27 ki.mol™* (A H? > A HY ). Khi
can bang sé6 mol SOz gap 5 lan sé6 mol SOs. Xac dinh nhiét d6 trong binh.

Biét: 1 torr = 0,0013158 atm, 1 atm = 101325 Pa
2. Xét qué trinh héa hoi 1 mol nudc long & 50°C va 1 atm. Cho biét nhiét dung dang &p cua hoi
nuéc, ciia nude 1ong va nhiét héa hoi ctia nude lan luot 1a:
Conon = 75,31 I/mMol.K; C,\, o = 33,47 J/mol.K; AHnn (100°C, 1 atm) = 40,668 kJ/mol.
Cac dir kién trén dugc chap nhan coi nhu khéng di trong khoang nhiét do khao sét. Biét véi
qua trinh dang ap, bién thién entropy dugc tinh theo hé thirc: AS = Cp.In(T2/T1) (V6i T2 > Ta).
a) Tinh AH, AS, AG cua hé trong qua trinh hoa hoi noéi trén.



b) Dua vao két qua thu duoc, hdy rat ra két luan qué trinh héa hoi ctia nudc trong diéu kién trén
la thuan nghich hay khéng thuan nghich, c6 thé ty dién ra hay khéng? Giai thich?
Cau 4. (2,5 diém) Péng hda hoc (khéng c6 co ché)
Trong dung dich nuéc, chat T bi phan hay phuong trinh:
T+2H0 - 2X'+ Y% (1)
Trong dung dich lodng, hing sé tbc do cua phan tng tai 350 K 13 ki = 4,00.10° s,
1. Cho biét bac caa phan ung (1).
2. Tinh thoi gian can thiét t; dé 80% lugng chat T bi phan hity ¢ 350K.
3. Tinh hang s6 tdc d6 cua phan @ng ko tai 300K va thoi gian can thiét t, dé 80% luong T bi
phan hay & nhiét @6 nay. Biét ning luong hoat héa E, cua phan tng 1a 166,00 kJ.mol™ va E,
khong phu thudc vao nhiét do.
4. Khi c6 mit chét xdc tac hang sé tbc do cua phan wng phan huy tai 300 K 1a ko' =3,00.10% s™.
Gia sir thira s6 tan s6 phan ung khong thay d6i, tinh niang lugng hoat hda Ea ciia phan (ng khi
cO mat xuc tac.
Cau 5 (2,5 diém) Can bang acid — base va can bang it tan
1. Dung dich A gdm axit H2C204 0,1M va axit HA. Biét d6 dién li cia HA trong dung dich A
la 3,34.1072 %.
a) Tinh pKa cua HA. Biét dé trung hoa hoan toan 10 ml dung dich A can 25 ml dung dich NaOH
0,12M.
b) Thém 90 ml dung dich NHz 0,04M vao 10 ml dung dich A. Tinh pH cua dung dich thu duoc.
Cho H2C204 ¢6: pKa1 = 1,25 va pKaz = 4,27; NH4* ¢6 pKa = 9,24
2. Tinh thé tich dung dich H2S 0,1M can thém vao 100 ml dung dich chira ddng thoi CdCl,
0,01M va HCI 0,01M dé ndng d6 Cd?* giam con 10°M. (Khi tinh bo qua su tao phic cloro cua
Cd?)
Cho: Cho pKar2 (H2S) = 10792 ; 1029 ; log*Begon® =-10,2; pKs (CdS) = 24
Ciu 6 (2,5 diém) Phan iing oxi hoa khit. Pin dién
1. Thiét lap so dd pin khi pin hoat dong thi xay ra cac phan tng theo so db sau day:
a) Zn+ AgNOs — Zn(NOs)2 + Ag
b) Ag* + I — Agl
¢) H2C204 + K2Cr07 + HaS04 — COz + K204 + Cra(SOu)s + H20
d) Fe* + 2CH3COO" — Fe(CH3CO0),*
2. Cho mét pin dién c6 so db sau: (-) Zn | Zn(NO3)z 0,05M | KC10,1M | AgCLAg (+)
a) Viét cac phan ung xay ra & mdi dién cuc va phan tng tong quat trong pin dién & 25°C.
b) O 25°C stic dién dong cua pin bang 1,082V. Tinh AG, AH, AS va hang s6 can bang K cua

phan ung tong quéat ?



¢) Tinh tich sé tan caa AgCl ?

Cho biét: E =T 0,763V; Ef\g+lAg =+0,799V, (j_'lE'jP: - 0,490 mV.K™,
Cau 7. (2,5 diém) Halogen. Oxygen-Sunfur

Hop chat A duoc tao boi ba nguyén t6 phi kim dién hinh. Dung dich cia A c6 tinh axit,
dé trung hoa dung dich A can dung hét 40,0 cm® dung dich NaOH 0,500 mol/L. Lam bay hoi
hoan toan dung dich tao thanh thu dugc hop chat khdng mau B, c6 khéi luong 2,81 gam, chat
nay cho ngon lira mau vang tuoi. Nung néng mudi B tao thanh mudi C; 0,360 gam nuéc va 896
cm® (dktc) mot don chét khi G, chit nay trong cac diéu kién thong thuong c6 khdi luong riéng
1,43 d/dm?.

1. Xéc dinh cac hop chat A, B, C, G.

2. Viét phuong trinh hoa hoc cua cac phan tng.

3. Chi ra kiéu lai hda cua cac nguyén ti, su sap xép khdng gian cua céc lién két va cau
trdc cua A.
Ciu 8 (2,5 diém) Pai cwong hitu co

1. Acid fumaric va acid maleic 1a hai dong phan hinh hoc c6 cé4c gia tri pKa c4c nic nhu sau:

(6]
HO O
0 HO
\i)J\ \ OH
\ OH (6]

maleic acid fumaric acid
pKal =1.90 pKal =3.03
pKa2 =6.07 pKa2 =4.44

Hay dé xuat giai thich cho cac gia tri pKa trén.
2. Xac dinh hop chét c6 tinh base manh nhat trong cac hop chit sau va dé xuit giai thich:
NH, NH, SN [ N ]
3. Cho day hop chat sau:
/ \ / \ _0 / \ OH @\(O
D0 L Do Ol
OH
A B C D E G

a) So sanh va dé xuat giai thich momen ludng cuc cua A, B, C vé d6 lon.

b) So sanh va dé xuét giai thich nhiét &6 nong chay, nhiét do séi cua B, C, D, E, G.
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