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Cau 1 (1,5 diém)
1. Bang phuong phap nhiéu xa tia X, ngudi ta dd ghi duoc cac két qua sau:
- 0 20°C, NH4Cl két tinh theo mang lap phuong véi hang s mang a = 3,88 A va khdi
lugng riéng d = 1,5 g/cm?.
- 0 250°C, NH4CI két tinh theo mang lap phwong véi hing sé6 mang a = 6,53 A va khéi
luong riéng d = 1,3 g/cm?.
Tur cdc dir kién trén hay cho biét:
a. S6 phan tir NH4Cl c6 trong mot 6 mang co sd, tir d6 két luan vé kiéu mang cua cac tinh
thé hinh thanh & 20°C va 250°C.
b. Khoang cach N — Cl theo A cho tiring kiéu mang tinh thé da xac dinh o (a).

2. Tinh nang luong giai phong (don vi J) g v6i 1 nguyén tir va 1 mol nguyén tir 92U theo
phén ing sau: 92U + on! — 47Lal + 35Bré” + 2
Biét khéi lwong cua 52U%; ont; s7L.a'*®; 3sBré7 1an luot 1a 235,044u; 1,00861u; 145,943u;
86,912u. Nang lugng ting véi 1u 1la 931,2 MeV va 1eV = 1,602.107°J; Na =6,02.10%,
Cau 2 (1,5 diém)

1. Tron 150ml NHs 0,25M véi 100 ml MgCl, 0,0125M va HCI 0,15M. Tinh [Mg?']
khi can bang. C6 két tia Mg(OH) tach ra khéng?

Cho: pKnra™ = 9,24; 1g("Bmgony’) = -12,8

2. Dung dich A chtra hdn hop 2 mudi MgClz(10M) va FeCl3(10*M). Cho dung dich
NaOH vao dung dich A. Két tia nao tao ra trudc? Vi sao?

Cho tich sé tan cua Fe(OH)s va Mg(OH)2 lan luot 1a: 1.10%°va 1.10 1,

Cau 3 (2 diém)
1. Tron 15,00ml dung dich CH3COONa 0,03M véi 30,00ml dung dich HCOONa
0,15M. Tinh pH cua dung dich thu dugc.
2. Tinh d6 tan cua FeS ¢ pH = 5,00.
ChO: Ks — 10-17,20 : *BFE(OH)+ — 10-5,92 , HZS (Kal — 10-7,02’ KaZ - 10-12,90)
Cau 4 (1,5 diém)

1. Cong thirc phan tir CHNO c6 hai cong thirc Lewis tmg voi hai chat khac nhau: axit
xianic (HOCN) va axit isoxianic HNOC. Hay viét cong thirc Lewis, cong thirc cdu tao ctia
hai axit trén.

2. Trinh bay kiéu lai hod ctia cac nguyén tir C, N, B; hinh dang cau trac phén tir trong
cac hop chét sau:

CH2 = C = CH2; NH2OH; BF4+
Cau 5 (1,5 d@iém) Cho m gam mudi halogen ciia mot kim loai kiém phan tmg véi 200 ml
dung dich axit H2SO4 dic néng (1ay du). Sau khi phan Gmg xay ra hoan toan thu dwgc khi X
va hon hop san pham Y. Dan khi X qua dung dich Pb(NO3)2 thu duoc 23,9 gam két tia mau
den. Lam bay hoi nudc can than hdn hop san phim Y thu dugc 171,2 gam chét rin A. Nung
A dén khéi luong khong doi thu duoc mudi duy nhat B c6 khdi lugng 69,6 gam. Néu cho



dung dich BaCl, 1y du vao Y thi thu duoc két tha Z c6 khdi luong gap 1,674 lan khéi luong
mudi B.

1. Tinh ndng d6 mol/l ctia dung dich H2SO4 va m gam mubi?

2. Xéc dinh kim loai kiém va halogen?

3. Cho biét trang thai lai hoa va dang hinh hoc ctia Rs™? (R 13 halogen d3 néu & trén)

CAu 6 (2 diém) Dt chay hoan toan 10,8 gam mdt chat hitu co X (chi chira C,H,0). Pua toan
bo san pham qua binh dung dung dich Ca(OH), du, thay khdi lwong binh tang 1én 37,2 gam
va tao ra 60 gam két tua. Néu cho bay hoi 1,8 gam X d6 thi c6 thé tich hoi thu dugc ding
bang thé tich cta 1,775 gam Clo (& cing diéu kién).

1. Xac dinh cong thirc phan tir cua X.

2. V& cic ciu tric bén 1a dong phan c6 cing cong thirc phan tir ciia X trong céc trudng hop
Sau:

a. La cac dong phan hinh hoc.

b. La cac dong phan quang hoc.

C. Vira 1a ddng phan hinh hoc, vira 1a dong phan quang hoc.
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1.1 | a. SO phén tir NH4Cl trong mot 6 mang 1ap phuong dugc tinh theo céng thic:
G=GN REY
MNHACI
Ap dung sb véi cac truong hop:
1,5.6,02.10%.(3,88.10°°)°
5 haoe )= 220 : ~1 - 0,5
O 20°C: 535 ;
23 -833
G 250°C: n:1’3'6’02'10 .(6,53.107°) ~4
53,5
Tur két qua thu duoc co thé két luén: O 20°Q NH4CI ¢6 ciu trac mang lap phuong
don gian (n=1), con & 250°§3 NH4Cl c6 cau trac kiéu mang 13p phuong tam dién (n=4).
b. Tinh khoang cach N-CI gén nhat:
~ Céc nguyén tir N nam ¢ trong tdm cua cac ion NH4" cho nén khoang cdch N—CI
ngan nhat cling chinh l1a khoang cach ngan nhat gitra tam cac ion NH4" va CI trong mang
tinh the.
7 a3 7 a 0.5
6 20°C: Iy ==, =336 A, 3250°C: O =5 =3.27A
1.2 | Phan Gng hat nhan day du:
U2 + ont — 47126 + 358187 + 3nt
Am =0,17178u
AE1=0,17178. 931,2 = 159,96 (MeV) 0,5
AE1 = 159,96 MeV = 1,59,96.1,602. 10" = 253,256.10 ' (J)
Ning lugng phong xa ciia 1 mol g2U?*®
AE =6.10% . AE1 = 6,02. 102 . 253,256.10 '3 = 1,5246.10*2 (J)
2.1 | Ta c6 phdn iimg: NHs + HCl — NH4Cl
Cyy = 0,25.150 —0.15M
s 250
0,15.100
Copoy = =0,06M ; 0,25
HCI 250
0,0125.100 3
CMgCIZ = T = 510 M
Hé sau phan tmg c6: NH4Cl 0,06M; NH3z 0,09M; MgCl, 5.10°M
NH3 + H,O —= NH;, + OH" Kp=10"7° 1)
C 0,09 0,06
[T 0,09-x 0,06+x X 0,25

Tinhrax =[OH] =2,6.10°




Mg? + Ho0 == MgOH* + H* =108 (2)

0,25
V6i C,, .. =5.10°M, ta tinh duge tir (2): [Mg*] = 2,08.10° (M)
Vay [Mg?"].[OH]? =2,08.108.(10%)% < KS,MQ(OH)Z
— khong c6 két tia Mg(OH)2 0.25
22 | ., .
Dé c6 két tiia Fe(OH)s  thi [OHT] =10"?M
Dé c6 két tia Mg(OH), thi [OH]=2,15.10°M 05
Vay khi cho NaOH vao A thi Fe(OH)s két tia trudr.
3.1 0,03.15 0,15.30
CH,C00~ = =0,01M CHCOO’ = =0,1M
Céc can bang: H.O —— H"+ OH" Kw 1)
CH3COO™ + H,0 &= CH3COOH + OH™ Ky=10%% (2)
HCOO™ + H20 &= HCOOH + OH" Kp'=1010% (3)
Do Kp. C,, .., = 1012 =~ Ky. C = 10% cho nén khong thé tinh gin dung | 0
theo mot can bang.
DKP: h=[H"]=[OH" ]-[CH,COOH]-[HCOOH]
—_ KW
1+ K[ CH,CO0" |+(K;,)™[ HCOO" |
Chép nhan| CH,COO™ | =0.01; [ HCOO" | =0,10 va thay vao (4) dé tinh hs
10714 9
hi= \/1+104]76.102 0P 10" =2,96.10"., Tu gia tri hy tinh lai 05
[ CH,CO0" | | HCOO' | theo céc biéu thirc sau:
1041,76
[CH,cO0 | = 0,010 5 9a107 ~ 01= [ CH,c00™ |
10—3,75
[HCOO | = 000 % 5 oe 107 ~ 0L = [ HCoO' |
Vay két qua lap. Vay h=2,96.10° = 108 _, pH=8,53.
3.2 + C6 céc can bang cua FeS ¢ pH = 5 1a (goi s 12 d9 tan cta FeS):
FeS. 2 Fe?* + S% Ks = 101720 (1)
c? S S 0,5
Fe** + H,O 2 Fe(OH)" + H*  *B=10°% ()
S + H" 2 HS Kapt = 10129 (3)
HS + H* 2 H.S Kart = 10792 (4)
2. re2-1 — ka1-Kaz . 241 — h |
+Co: [$7] =s. h2+hkgy+kgrkags [Fe~] =s. h+ g’
= Ks = [H].[OH] = §% —2x"a = 10772 0.5

h2+hkgi+kgikgs  h+ *B

+ Két qua tinh cho thay d6 tan ctia FeS & pH = 513 2,44.10* M.




4.1

H-0-C=N H-N=C=0
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4.2

HS trinh bay chi tiét

CHo=C=CHy: C: =Cy =C_ . ; dang dudng thing

5 sp 0

NH.OH: Nsp3 : dang chop tam giac

BFs: By :tir dien
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0,25
0,25

5.1

Tinh nong d@é mol/lit cia dung dich HySO4 va m (g) mudi.
Goi cong thirc mubi halozen: MR.
Theo dau bai khi X c6 mui dic biét, phan tmg v6i Pb(NO3)2 tao két tia den, khi X sinh ra
do phan ting ctia HoSO4 dic. Vay X 1a HpS. Cac phuong trinh phan tng:
8MR + 5H2S04 = 4M2S04 + 4R + H,S + 4H20. 1)
0,8 0,5 0,4 04 01
H>S + Pb(NO3), = PbS + 2HNO:s. 2
0,1 0,1
BaClz + M2SO4 = 2MClI; + BaSO4 (3)
Theo (2): nH2S = npps = 23,9: 239 = 0,1(mol)
theo (1): NnM2S04 = 4nH2S = 0,4(mol) = nR>
NH2SO4(pu) = 5nH>S = 0,5(mol)
Khéi lwong Rz =171,2 - 69,6 = 101,6 (g)
Theo (3): nBaSOs4 = (1,674. 69,6): 233 = 0,5(mol)
— Vay s6 mol H2SO4 du: 0,5- 0,4= 0,1(mol)
Nong d6 mol/l ciia axit 1a: (0,5+ 0,1): 0,2= 3(M)
Khéi luong m(g)= mm+ mr  (voi mm= 69,6- 0,4. 96= 31,2 gam )
m(g)= 31,2+ (171,2- 69,6)= 132,8(q)
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5.2

Xac dinh kim loqi kiem va halogen.
+ Tim Halogen: 101,6 : 0,4 = 2. Mr —» Mr = 127 (lot)
+ Tim kim loai: 0,8.(M + 127) = 132,8 — Mwm =39 (Kali)
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5.3

¢) Trang thdi lai héa va dang hinh hoc ciia I3 sp°d va dang duong thang
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6.1

Xac dinh duoc PTK cua X =72
Tim Nncoz = NHzo = 0,6 mol, nx = 0,15 mol.
Viét phuong trinh dot chay, tim CTPT: C4HsO
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6.2

Céc hop chat bén ¢ cong thirc phan tir C4HgO thoa man cac diéu kién sau:
a. La dong phan hinh hoc:
CH H CHa CH,OH  CHs H CHs OCHs
3\C:C/ CZC/ \C:C/ \C:C/

/ AN V2 / N

H~ “CH0H H H H© "OCH; H H
E 4 E Z
b. La déng phan quang hoc:
H CHs

_ | . & CoHs
Chz=CH=C*CHy -
OH

c. Vira 1a dong phan hinh hoc, vira 1a dong phan quang hoc:
CHs H CHz CHs CH; H CHs

OH
0] (0]
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