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PE CHINH THUC

Cau 1: (2 diém)
1.X1a nguy?n tb thpéc nhom A, hop chét |§hi véi hidro c’(') dang XHs. Electron cudi cing trén nguyén
tor X co6 tong 4 so6 luong tir bang 4,5. Viét cong thire cau tao, du doan trang ‘Ehéi lai hoa cua nguyén
tu trung tdm trong phan tur XHs, trong oxit va hidroxit tng véi hda tri cao nhat cua X.
2. Béi véi hé gom 1 hat nhan va céc electron, biéu thirc lién hé gitta niang lwong lién két cua electron
Vi hat nhan duoc biéu dién nhu sau:
(Z — 0)? trong d6: n 1a s6 luong tir chinh; o 13 hang s chan;
T nz Z 1a sé don vi dién tich hat nhan.
Xac dinh nang lugng ion hoa thir ba (theo eV) cua Be (Z = 4) tir trang thai co ban.
Cau 2: (2,0 diém)
Phan tir CuCl két tinh dudi dang lap phuong tim dién.
a) Hay biéu dién 6 mang co sd cia tinh thé nay.
b) Tinh sb ion Cu* va CI" rdi suy ra s6 phan tir CuCl chira trong 6 mang co sd.
) Xac dinh ban kinh ion ctia Cu®.
Cho Dcyci= 4,136 g/cm®; rg- = 0,184nm; Mc, = 63,5gam/mol, Mc = 35,5 gam/mol, Na = 6,02.10%,
Cau 3: (1,0 diém)
C*1a dong vi kém bén phat ra phong xa B va y, co chu ky ban huy 5700 nam.
a) Hay viét phuong trinh phong xa cua C*4,

E, =-13,6 X (eV)

b) Tinh do phong xa ciia mot ngudi nang 80,0kg: Biét rang trong co thé ngudi d6 ¢6 1% khdi luong
la cacbon, d¢ phong xa cua co thé song 1a 0,277Bq tinh theo 1,0 gam cacbon.
Cau 4: (1,0 diém)
Cho phan ung sau dién ra tai 25°C: S208% + 31" — 2S04% + I3".

Dé xéac dinh phuong trinh dong hoc ciia phan tmg, ngudi ta tién hanh do toc d6 dau cua phan ung &
cac nong do dau khéac nhau:

Thi Nong do ban Nong d6 ban dau Téc d6 ban dau cua
nahiam dau cua I cia S20s% (mol/l phan @ng v° x10°
ghie (mol) ) (mol/l.s)
1 0,1 0,1 0,6
2 0,2 0,2 2,4
3 03 0,2 3,6

Xac dinh bac riéng phé,n ctia cac chat phan tng, bac toan phan va hang s téc do cua phan ang. Chi
rd don vi cua hang so toc do cua phan ung.
Cau 5: (2 diém)
Cho: E°(Ag*/Ag) = 0,799V va ba pin dién hda voi sic dién dong twong ting & 298K:
Pin 1: Hg | Hg2Cl2 | KCI (bdo hoa) || Ag* (0,0100M) | Ag c6 E1 =0,439V.
Pin 2: Hg | Hg2Cl2 | KCI (bdo hoa) || Agl (bao hoa) | Ag cd E> =0,089V.
Pin 3: Ag | Agl (b&o hoa), Pbl> (b&o hod) || KCI (b&o hoa) |Hg2Cl2| Hg c6 Ez = 0,230V.
a) Tinh tich s6 tan cua Agl.
b) Tinh tich sb tan cua Pbl,.



Cau 6: (2 diém)
Cho 0,01 mol NHz va 0,1 mol CH3NH2 vao H2O duoc 1 lit dung dich A.
1. Cho thém 0,11 mol HCI vao 1 lit dung dich A (coi nhu thé tich dung dich khong thay dbi) thi
dugc dung dich B. Tinh pH cta dung dich B?
2. Cho thém x mol HCl vao 1 lit dung dich A (coi nhu thé tich dung dich khong thay d6i) thi dugc
dung dich C c6 pH = 10. Tinh gid tri cia x?
Cho pK, nur = 9,245 PK, cu,nur = 10,6; pKw = 14
Cau 7: (2 diém)

1. C6 5 khi A, B, C, D, E. Khi A dugc diéu ché béng cach nung KMnO4 ¢ nhiét d6 cao; khi B duoc
diéu ché bang cach cho FeCl, tic dung véi hdn hop KMnO4 va H2SO;4 lodng; khi C duge diéu ché
bang cach dot sat sunfua trong oxi; khi D dugc di€éu ché bang cach cho sat pirit vao dung dich HCl
trong diéu kién thich hop, khi E dugc diéu ché bang cach cho natri nitrua vao nuée. Cho khi A, B,
C, D, E lan lugt tac dung v6i nhau, trudong hop nao cé phan ing xay ra? Viét phuong trinh hoa
hoc biéu dién cac phan Gmg. (Ghi ré diéu kién néu co)

2. Hon hop A gém Na, Al, Fe. Cho 2,16 gam A vao nudc du, thu dugc 0,448 lit khi & dktc va con lai
chat ran B. Cho B tac dung v6i 60 ml dung dich CuSOg4 1M, thu dugce 3,2 gam Cu va dung dich C.
Tinh % khoi lugng céac chat trong A.

Cau 8: (3 diém)

1. Viét cac dong phan ddi quang nhan duoc khi monoclo hod metylxiclohexan dudi tic dung ciia anh
sang, gia thiét rang vong xiclohexan phang. Goi tén cac dong phéan do.

2. Cho chuyén hoéa sau:

A

/ g —>D\

CHy ———> E ——> g ——> huta-1,3-dien

|— K —L

Xéc dinh A, B, D, E, G, I, K, L biét réng chung 1a céc chét khac nhau, moi m\ﬁi tén 1a 1 phuong
trinh phan ung. Viét phuong trinh phan tmg dudi dang CTCT thu gon, c6 ghi diéu kién.
Cau 9: (3 diém)

1. Sau hidrocacbon: A, B, C, D, E, F déu c6 cong thirc phan tir C4sHs. Cho ting chét vao Bra/CCls khi
khong chi€u sang thi thay A, B, C, D tac dung rat nhanh, D tac dung chdm hon, con F hau nhu
khong phan tng. Céac san pham thu dugc tr B, C 1a dong phéq quang hoc khong doi quang. Khi cho
tac dung vai Ho (xuc tac Ni) thi A, B, C cho cung mét san pham. B ¢6 nhiét d6 soi cao hon C.

a. Xac dinh cong thirc cua 6 hidrocacbon trén. Giai thich ?
b. Viét cong thic cdu tric cic san pham phan tng cong Brz ctiia B va C.
Goi tén cac san pham do.

2. 3-metylbut-1-en tac dung véi axit clohidric tao ra cic san pham, trong d6 c¢6 A 1a 2-clo-3-
metylbutan va B la 2-clo-2-metylbutan. Bang co ché phan ng, hay giai thich sy tao thanh hai san
pham A va B.

Cau 10: (2 diém)

Hon hop X gdm hai hidrocacbon khong no thudc cac diy dong dang di hoc trong chwong trinh
phd thong. Cho 6,72 1it hdn hop X (6 27,3°C va 1,1 atm) vao 1 lit dung dich Brz 0,8M thi thay
dung dich bi nhat mau va khoi lugng binh tang 9,4 gam. D€ phan tng vira hét voi lugng brom du
trong dung dich sau phan mg cin dung vira di 600 ml dung dich KI 1M.

Xac dinh cong thirc phan tir va % khdi lugng mdi hidrocacbon trong X.
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Cau
1.1

Noi dung

Piem

Vi X thudc nhém A, tao hop chat khi véi hidro c6 dang XHz nén 1a nhém VA (ns?npd).
Vay: ms=+1/2;1=1;m=+1 = n=45-2,5=2. Vay X 1a Nito ( 1s22s22p?)

0,5

Cong thirc cau tao cac hop chat va du doan trang thai lai héa ciia nguyén tir trung tam:

NHs : N co trang thai lai hod sp>. H

®) O
N20s: N c6 trang thai lai hod sp?. \\N —O—N/

—N/O
HNOs : N ¢6 trang thai lai hoa sp? O
’ e P / \O

0,5

1.2

Be?* ¢6 Z = 4. Cau hinh electron ¢ trang thai co ban (n = 1) la: 1s?.
Nang luong lién két giita electron véi hat nhan trong ion Be?* & trang thai co ban la:

_ 2
Epez+ = 2E; = —13,6 (eV) x 4222 = _372 368 eV

12

0,5

Be3* (1st) 1a hé 1 electron 1 hat nhan

2
Eger+ = —13,6 (eV) X 7 = —217,6 eV
Nang lugng ion hoa thir ba cua Be

|3 = Ep3+ — Epez+ = —217,6 — (—372,368) = 154,768 eV

0,5

a. O mang 1ap phuong tdm dién ctia CuCl

Q cu

OCI

0,5

b. Vi 1ap phuong mat tam nén:
Cl" ¢ 8 dinh: BX% =1 ion CI; 6 mat: 6)(% =3 ion CI
Cu® ¢ gitra 12 canh:le% =3 ion Cu™; ¢ tm : 1x1=1ion Cu*

Vay sb phan tir trong mang co so 13 4Cu* + 4CI" = 4CuCl

0,5

N.M , . J4 ~ 5 ‘ B A
c.d= N—C;‘]CI v6i V=a® (N : s phan tir, a 1a canh hinh 1ap phuong)
A.
NMcya _ 4.(63,5+35,5)

Na.d 4,136.6,023.1023

=a=542.10%cm = 0,542 nm

=1,59.107%2 cm3

=ad=

1,0




Mat khac theo hinh vé ta c6 a = 2r+ + 2r- = r+ = 0,0869 nm

a) 6C¥* — IN¥ + 1e° +y 1)

(Dua vao dinh luat bao toan s6 khoi va bao toan dién tich) .

0,5

b) Tong lwong cacbon cé: 80kg x 0,18 = 14,4kg = 14400g
Vay do phong xa A = 0,27 Bq/g.14400g = 3988,8Bq.

0,5

Phuong trinh téc do cua phan tng ¢ dang: Vpu = Kow.[S2082]°[1]™
= lgVpe = Igkpe + nlg[S20s%] + mig[l]

Thi nghiém 1: Ig (0,6.10) = Igk,e + nlg(0,1) + mig(0,1)

Thi nghiém 2: Ig (2,4.10) = Igk,e + nlg(0,2) + mig(0,2)

Thi nghiém 3: Ig (3,6.10) = Igk,« + nlg(0,2) + mig(0,3)
Giai hé taco: n=m =1, Igkp, = -1,222

0,5

Bac riéng phan cua cac chat déu bang 1; Bac phan ang = 2.
Kou = 6.102 (mol™L.l.s?)

0,5

a. Tinh thé cua dién cyc calomen: E1 = Epg+ /5, — E (calomen)
Trong d0: Epge/ag = Eqgt/ag *+ 0.0592 log [Ag*] = 0,681 V
= E(calomen) = 0,242V

0,25

Tinh ndng d6 ion bac:
E2 = E(agi (bao hoa)iag) — Ecalomen = Eagi (vio hoa)lag) = 0,331V
Ma Eag+ag) = E° (ag+/ag) + 0,0592 log [Ag*] = 0,331V
=[Ag']=1,22.10°% M

0,5

Trong dung dich Agl bao hoa: [Ag*] = [I1 =Tich s6 tan Agl: Ks ag = 1,48.10°%

0,25

b. E3 = Ecalomen — E(agiAg! (bdo hoa), Pbi2 (bdo hoa)) = E(aglagl (bo hoa), Pbi2 (bio hoa)) = 0,012V

0,25

E(ag+ag) = E° (agriag) + 0,0592 log [Ag*] = 0,012 V =[Ag*] = 4,89.104M

0,25

=[I7= 3,02.10°M = [Ag*] + 2 [Pb**] = [Pb**] = 1,51.10° M
Tich sb tan; Ks, poi2 = 1,37.10°

0,5

6.1

Phan tng: CHsNH2 + HCI —  CH3NHsCI
0,1 0,1 0,1 (mol)
NH: + HCI —  NH4CI
0,01 0,01 0,01 (mol)
Do V=1 (lit) nén Cm = n M. Dung dich chira CH3NH3Cl 0,1M va NH4Cl 0,01M

0,25

CH3NHsCl — CHsNHsz™ + CI
NHs«Cl — NH4* + CI
Cac can bang: CH3NHs* = CHsNH, + H* (1) K;=10106
NHsf =  NHa + H" (2 K,=1092%
H.O = H + OH (3) Kw =10
Phuong trinh diéu kién proton: h = [H*] = [CH3NH;] + [ NH3] + [ OH']
h=/Ki[CH;NH] + Kp[NH{]+ Ky ()

0,25

Ta c6 biéu thirc tinh ndng do: [CH;NHF] = ﬁ x Cqy; [NHF] = ﬁ x Cy (**)
1 2

Gandang: ho=,/K;.C; + K,.C, + Ky =2,88.10°
Thay ho vao (**) tinh duoc [CH;NH3 ] =~ C1 va [NH}] ~ Cz rdi thay vao (*) = hi = ho
Vay pH = 5,54

0,5

6.2

VipH = 10 > 7 mo6i truong bazo nén ta chon mirc khong la CHaNH2; NH3; HCI va H20

0,5




HCI — H* + CI
XM — xM
CHNH, + H* = CHNHs" (3) Ky'=10%°
01M
NH3 + H
0,01 M
H20 = H" + OH (5) Kw=10"

12

NH4* 4) Ky=1092

Phuong trinh diéu kién proton:

h:X+[OH']-[CH3NH3+]-[NH4+]:X+M— h C - h C
h K,+h

— Y 1072 107
Tacs 107 = x+10" — g sr 01— 0,01 x = 0,0813
+ ’ +10™

0,5

7.1

2KMnOs — KoMnO4 + MnO; + O21(A)
10FeCly + 6KMNnO4 + 24H>SO4 — 5Fex(S04)3 + 3K2SOs + 6MNnSO4
+ 24H,0 + 10CI21(B)

0
AFeS +70; — 2Fe;03 + 4S0:7 (C)
FeSz + 2HCI —> FeCl, + S| + HzS1 (D)
NasN + 3H20 —> 3NaOH + NH; 1 (E)

0,5

Cho cac khi A, B, C, D, E lan luot tac dung véi nhau:
024250, —¥%fC 5 250,

30; + 2H,S —C 5 2S0; + 2H,0
hodc Oz + 2H2S —> 2S + 2H,0

30, + 4NHs —C— 2N + 6H,0
hodc 502 + 4ANHz —FC 5 4ANO + 6H,0
Cla + HoS — S + 2HCI
3Cl, + 8NHz —C > N, + 6 NH4CI
SO, + 2H,S —> 3S + 2H,0

0,5

7.2

Cho hén hop A vao nudc:

Na + H0 — NaOH + ~Hp (1)
1

X X -X
2

Al + NaOH + 3H;0 — Na[AI(OH))] + ZH:.(2)
3
X EX

0,448
nH2 = m = 0,02 mol

0,25

C6 2 trudng hop co thé xay ra:
* Truomg hop 1: Al hét sau phan tng (2). Khi d6, chat ran B chi c6 Fe.
Fe + CuSO; — FeSOs + Cu

Ney = = = 0,05 mol < Ngyso, ban dau = 0,06.1 = 0,06 mol

nén CuSO4con du = Fe phan tmg hét = nre = ey = 0,05 mol.

0,25




= mge = 56.0,05 = 2,8 gam > ma = 2,16 gam (V0 li).

* Truong hop 2: Al c6 thé con du sau phan tng (2). Khi d6, sé mol Hz & (2) duoc

tinh theo NaOH sinh ra ¢ (1) va chit rin B c6 Fe va ¢ thé co Al du.
Taco: ny, = 0,5x+1,5x=0,02 = x =0,01.
Goi a va b 1a s6 mol Al va Fe co trong B.
2Al + 3CuSOs — Alx(SO4)s + 3Cu.

3

a E a
0,5
Fe + CuSOs — FeSOs + Cu
b b
Ta c0:
m(B)z 27a+ 56y =2,16-0,01.23 - 0,01.27 = 1,66
= a=b=0,02.
n(Cu) = 3a/2 + b = 0,05
Vay, % khdi lwong cac chét trong A 1a: %m(Na) = 23.0,01.100%/2,16 = 10,65%.
8.1 - E
CHs - CHg CH3 - CHs
a - d -
- B
as2Rx . (R29x R2R* = 9 asags
CH3 - CH3 CH3 - CH3
z % - 1,0
o >
(1S3R**x -  (IR39x* (IR, 3R)** O - O (1S 39*«
KYhiu x -2-clo-1-metylxiclohexan
**  -3-clo-1-metylxiclohexan
8.2 CuClI/ NH,CI +H, Pd
CH=C - CH = CH2
CH,OH - C=C - CH,0H "% CH,0OH - CH,CH, - CH,0H
Ni 4
ozxo N QSO
) 200 Ze 2,0
% ZnO, MgO _ _ ’
HC==cH L CH,=CH, O ey, ch,0H g CH, = CH - CH=CH,
+H, Pd 500°C
HZO g > 1700 H2804 daC
HgSO,
OH" H, Ni
CH3CH=0 — CHj - CH(OH)" CH, - CHO ——— CHj - CH(OH)" CH, - CH,OH
9.1 a. V&i CT C4Hs c6 cac dong phan sau :
1) CHg - CH, - CH=CH, 4) CHz- C=CH,
Hs
2 e <CH3 5) CH, - CH,
- | I
H H CH, - CH, 1,0
3 CH 6) CH, - CH - CH
) C 3 H ) Mz 3
C= CH
H CHj 2

+ Theo & bai — A, B, C, D laanken — A, B, C, D 1a (1), (2), (3), (4)




+ E tac dung chdm — E 13 h/c vong kém bén — E 1a (6)
+ F hau nhu khong tac dung — F 1 vong bén — F 12 (5)
+ Khi cho tac dung véi Hz: A, B, C cho cling 1 san pham.
— A, B, C c6 cung dang mach cacbon — A, B, C mach khong nhéanh.
Vay D ¢6 CTCT la (4)

- San pham cong Br ciia B va C 1a déng phan quang hoc ciia nhau — ¢ cung CTCT.
Vay B, C1a (2) va (3), A 1a (1). Ma B c6 nhiét d¢ soi cao hon C — B 14 (2) ; C 1a (3).
Vay Ala(1);B1a(2); C1a(3);Dla(4);Ela(6); Fla(5).

b. San pham cong Brom cua B va C:

H CHs
r Hy Br——H
Br |
=< Cim, _Ae H Hs gy CH
H H ? céng trans 3
H3 r CH3
CH3 _ H—T— Br
Br B——H
B
(B 10
CHs
r
CH PHa T
ez N e the, +AtE “h S
H CHs céng trans y = !l g
Br
Cl CH3
Tén goi : B1: (R, R) - 2,3 - dibrédm butan
B2:(S,S) - 2,3-dibrom butan
Cl: (R, S)- 2,3 dibrom butan (dp Meso)
9.2 |CH3
+
CH3 > CHg'CH-CHg-CHz (l)
| H*
CHg'CH-CHZCHz CH3 ) CH3
I chuyQh vb I
—> CHg-CH-CH-CH; (Il) ————> CHyG-CHy-CHy (11l 10
_ cr
A CH: CH /
CHs-CH-|CH-CH3 CH3-C|2-CH2-CH3
cl Cl
2-Clo-3-metylbutan 2-Clo-2-metylbutan
10 | Ta c6: s6 mol Brz ban dau 14 0,8.1 = 0,8 mol
S6 mol Br du sau phan tmg cong 13 0,3 mol vi:
2KI  + Bro > 2KBr + I,
1,0

0,6 mol — 0,3 mol
= S mol Br, tham gia phan mg cong 13 0,5 mol.
Ma s6 mol hidrocacbon 1a: 0,3 mol




= hon hop X gém mot anken va mot ankin hodc ankadien. Pat cong thuc cua hai
hidrocacbon trong X 14 ChHzn V& CmHzm-2 s6 mol twong tmg 13 x, y mol.

Phuong trinh phan ung:
ChHa2n + Br. — CpHanBn2
CmHom2 + 2Br. — CmHom2Brs
=>nx=X+y=0,3mol; nenp=x+2y=0,5mol
=x=01;, y=0,2.
Khéi luong binh ting bang khéi lwong hidrocacbon hip thyu vao nén ta cé:
Am =14nx + (14m—-2)y =9,4gam = 14n +28m—-4=94
Hay: n+2m =7 ma n va m déu nguyén =n=3; m= 2.
Vay cong thirc cua hai hidrocacbon trong X la C3Hes va CaHo.
%m (C3He) = 44,68%;  %m(C2H2) = 55,32%

1,0




