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(Thoi gian 180 phut, khong ké thoi gian phat dé)
Pé thi gom 10 cau, trong 02 trang.

Cau 1 (2 diém):

Cho 9,44 gam hdn hop X gdm NaCl, NaBr va Nal tac dung hoan toan véi dung dich H2SO4
dic, nong, du thu duoc 1,288 lit (dktc) hén hop Y gom 3 khi. Dan hdn hop Y vao nudce du, thu
duoc mot chat ran mau vang nhat va mét dung dich con lai chi chira mot chat tan. Hay tinh khéi
lugng cac chat trong hdn hop X. Biét mdi chat trong X tac dung véi H2SO4 theo mét phan uing
duy nhdt, Brz sinh ra ¢ trang thai léng, 12 sinh ra ¢ trang thai ran.

Cau 2 (2 diém):

Hay viét PTPU hoa hoc xay ra & mdi trudng hop sau day:

a. biéu ché HNOj3 tir NaNOj3 theo phuong phép sunfat.

b. Cho khi ClI2 16i cham qua dung dich NaOH ¢ nhiét d6 thuong.

c. Bt chay hoan toan FeS; bang oxi khong khi dé diéu ché SO..

d. Fe203 bi hoa tan trong dung dich H2SO4 loéng.

Cau 3 (2 diém):

1. Xac dinh nhiét d6i vdi phan tng CaCO3 S CaO + CO,. Biét rang ap suat phan 1i & 800°C
bang 201,8 mmHg va ¢ 900°C bang 992 mmHg. Xac dinh nhiét do bat dau xay ra phan ang nhiét
phan CaCOs trong khdng khi. Biét ham lugng CO trong khi quyen 1a 0,02% theo thé tich.

2. O 25°C c6 can bang cis- dlmetylxwlopropan S trans- dimetylxiclopropan

Thoi diém ban dau chi c6 déng phan cis. Hang s6 téc d6 phan tng thuan 1a 2,55.10°3 s
hang sb toc d6 phan tng nghich 1 1,02.103 s,
a. Tinh hiéu suat chuyén héa caa dong phén cis thanh trans & 25°C khi hé dat can bang.
b. Tinh thoi gian dé mot nira lugng dong phan cis-chuyén thanh dong phan trans.
Cau 4 (2 diém):

1. O 25°C brom c6 thé oxi hoé I thanh 103” dugc khdng néu pH caa hé phan ang bang 1, nong
dd Brz, Br, I', 105 lan luot 13; 0,0001M; 0,001M; 0,01M; 0,001 M.

Biét E°  =1,07(V), E° , =054(V), E° , =119(V)

Br,/2Br
2. C6 5 dung dich lodng duoc danh s6 thir ty ngau nhién tir 1 ¢én 5, mdi dung dich chira mot
trong cé4c chat tan sau: natri sunfat, canxi axetat, nhém sunfat, natri hidroxit, bari clorua.
- Nho vai giot dung dich 4 vao dung dich 3, c6 két taa trang.
- Nho vai giot dung dich 2 vao dung dich 1, c6 két tia keo, tiép tuc nho thém két tua tan.
- Nh¢ vai giot dung dich 4 vao dung dich 5, ban dau chua c6 két taa, néu cho thém tiép mot
lwong dung dich 4 nixa thi c6 lwong nho két taa xuat hién.
Hay xéc dinh ky hiéu tir 1 dén 5 ung véi cac dung dich nao? Giai thich, viét PTPU'.
Cau 5 (2 diém):
Trong c6ng nghiép, amoniac duoc tong hop nhu sau: Nag) + 3H2gS 2NHsg
Cho cac sb liéu nhiét dong:

Chat N> H, NHs
AHJ, (kd.mol?) 0 0 - 46,19
Spe (J.molt. K1) | 191,49 | 130,59 | 192,51

1. N&u va giai thich tac d6ng cua nhiét do dén hiéu suat tong hop NHs.
2. Tinh hang sé can bang K, cua phan &ng trén & 450°C. Coi AH, AS cia phan ing khong thay
doi theo nhiét do.
3. O 450°C, néu xuat phat tir hdn hop N2, Hz vai ti 1& mol twong tng 1a 1:3; &p suét caa hé P
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lGc can bang 14 30 atm thi hiéu suat cua phan tng bang bao nhiéu?

4. Trén thuc té, dé dat 4p suat cao can nhitng thiét bi nén khi cong kénh, chi phi 16n, ton nhién
liéu van hanh. Bién phap k¥ thuét nao di duoc st dung dé 98% N, va Ha (ty 1& mol 1:3) chuyén
hoa thanh NHs ma khdng phai ding thiét bi nén cong suat Ion?

Cau 6 (2 diém):
Xét cac phan tir COF, va COClo.

1. Giai thich vi sao nhiét hinh thanh cua COF2 am hon cua COCl..

2. So sénh gac lién két CI-C-Cl va F-C-F trong cac phan tu trén.

3. Qua trinh bao quan clorofom CHCIs d& sinh ra COCI; l1a chat rat doc (1), dé tranh COCl;
phat tan ra méi truong, nguoi ta thém vao binh CHCls mét lwong nho CoHsOH (2). Hay viét cac
PTPU minh hoa cac mo ta (1) va (2).

4. Viét co ché phan ung tao ra CsHsCOCI tir benzen va COCl..

Cau 7 (2 diém):
Chia 17 gam hdn hop gém hai andehit don chic (trong dé c6 mét andehit mach cacbon
phan nhanh) thanh hai phan bing nhau.
- Phan 1: Cho tac dung véi lugng du dung dich AgNOs trong NHs thu dugc 43,2 gam Ag.
- Phan 2: D6t chay hoan toan thu duoc 10,08 lit khi CO; (dktc) va 6,3 gam H-0.
Xac dinh CTPT, viét CTCT va goi tén hai andehit trén.
Cau 8 (2 diém): Cho hai hop chat hitu co A, B ¢6 cong thirc nhu sau:

0
= COOH
7
HO

COOH

1. Goi tén A, B theo danh phap IUPAC (khéng can ghi danh phap Cau hinh).

2. bién ky hiéu *, R, S, Z, E, s-cis, s-trans vao céng thurc cua A, B.

3. So séanh tinh axit cia A va B. Giai thich ngan gon.

4. Trong co thé ngudi c6 chat A dugc tao thanh tir axit (5Z, 8Z, 11Z, 14Z) icosatetraenoic.
Viét cong thirc cau tric cua axit nay lGc tham gia phan tng tao thanh A.
Cau 9 (2 diém):

Hai chét hitu co X va Y déu c6 CTPT la CsHsO4. X, Y déu tac dung véi NaHCO; theo ty

1& mol 1:2 giai phong khi CO2. X c6 nhiét do sdi thap hon Y. Khi hidro héa hdn hop X, Y bing
Ha (Ni/t°) duoc san pham gém hai chat 1a ddng phan ddi quang cia nhau.

1. Xac dinh CTCT, cbng thirc cau tric cua X, Y.

2. Chon mét trong hai chat X hodc Y cho phan ung véi dung dich Bra/CCla. Viét co ché phan
trng, Vviét cong thire phdi canh, cong thirc Fiso ctia san pham tao thanh.
Cau 10 (2 diém):

1. Viét so dd phan tmg diéu ché cac chat sau tir benzen, cac hop chét hitu co c6 khéng qua 3 nguyén
tir C va cac chat vo co can thiét.

O OO

2. Xéc dinh céc chat A, B, C, D trong chudi phan tmg diéu ché N-metyl-4-phenyl piperidin:
CH3N H2 +C,H;CO0C,Hs A C,H;ONa N B (C8H15N03) l.H3O+;2.tO C 1.CsHsMgBr D

12 2.H,07,10

1.H,S0, dac,170°C
2.H,,Ni,t°

> N-metyl-4-phenylpiperidin.
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Cau Pap an Diem
]; 2NaCl + H2SOs4 — NaxS0s4 + 2HCI
(2 diém) | 2NaBr +2H2S0s — Na2SOa4 + SOz + Brz + 2H20 0,5
8Nal + 5H2SOs — 4NaSOs + H.S + 4l + 4H,0
Vay hdn hop khi Y gdm: HCI, SOz, H2S
SO, + 2H2S — 3S + 2H,0 0,5
Chét tan duy nhat 1a HCI. Goi s6 mol cua SO; la x
— * MNaci = 9,44 — 103.2x - 150.16X
* NNact = NHet = 0,0575 — 3x 0,5
Tur cac phuong trinh trén — x = 0,0025 mol
— Nnact = 0,05 mol — Mnaci = 58,5.0,05 = 2,925 gam 05
Mnaer = 0,005 . 103 = 0,515 gam  mpnai = 0,04 . 150 = 6 gam. ’
2 diém.
2 a) NaNOs + H2SO4 — NaSO4 + HNO:s.
(2 diém) | b) Cl, + 2NaOH — NaClO + NaCl + H,0 20
C) 4FeS + 110, —> Fe;03 + 850, T '
d) Fe;O3 + 3H2SO4 — Fez(S04)3 + 3H20
3 1. (1 diém.)
(2 diém) | Ap suit can bang chinh la Kp cua phan ting CaCO3 S CaO + COs,.
In K, = LH(i — i) — AH = -166,64 kJ/mol.
K, R T, T, 1.0
Tai nhiét 6 bat dau xay ra nhiét phan
— K = P, =0,02%.760 = 0,152 (mmHg).— T = 774,7 K (hay 501,7°C). | 1,0
2. (1 diém.)
a) Hang s6 can bang cua phan wng ¢ 25°C 14
k255107
k, 1,0210° 05
Goi a la nong d6 cua ddng phan cis — tai thoi diém ban dau '
cis — dimetylxiclopropan 5 trans — dimetylxiclopropan
Chod a 0
[] a—X X
Khi d6 ta c6, K =——=2,5 5 x=22.
a—x 7
U £ 21, 5al7
Vay hiéu suat chuyén hoa dat x100% = 71,43(%) 05
b) Tir don vi cia hang s6 téc d6 phan tng thuan va nghich, ta thay, day 1a
phan tng thuan nghich bac 1
Phuong trinh dong hoc cua phan tng thuan nghich bac 1 1a 0,5




Cau ‘ ‘ Pap an ‘ Diem
V6i Xe la nong d6 cua dong phan trans — tai thoi diém can bang.
Theo két qua trén, xe = 5a/7 7 )
Thay gié tri cua Xe, X = a/2, ki, kn Vao biéu thic toc dg, ta dugc t = 337,25(s) | 0,5
4 210,/ +12H" +10e —» I+ 6H0 (1)
@diem) |06y op @)
Cong hai phuong trinh dugc: 210,”+ 12H" + 12e - 21" + 6H20
£ - nE%+nES _10119+2054 _, jo i\ .
n, 12 '
2 12
0,059, [10; [ .[H"] 0,059, 10°°.107%2
E,=E° +— | =1,08+— I =1,01(V).
R RAETE [|—]2 12 9 10¢ V)
B ioer = OBI’ZIZBr’ + 0'(;59 lg [Bl—:lz =1 07+&259Ig [01]_]2 =h13).
r :
Es < Egrz28r — Br2 0 kha nang oxi hoa I' thanh 10, . 0,5
2. 1 diem. 7
Co thé lap bang dé xét
+ Theo gt: Lo 2 la NaOH; lo 1 la Al2(SOa4)s
Vi ban ddu:  6NaOH + Alz(SO4)s — 2AI(OH)3 + 3Na2SO04
Sau d6 thém NaOH thi | tan : NaOH + AI(OH)s — NaAIO; + 2H,0 0,5
+ Lo 4 1a NazSOs4; lo 3 1a BaClz va lo 5 1a (CH3COO)Ca vi:
Na,SOs + BaCl, — BaSO4! + 2NaCl
Na2SOs + (CH3COO)2Ca — CaSO4{ + 2CH;COONa 05
L ASS% = 2'8298(NH3) _Sggs(Nz) _38398(H2) =-198,24(3.K™)
AH ;(z)gs(pu) = Z'AHSQB(NH3) _AHSQS(NZ) _S-AHggs(Hz) = _92’38(k\])
Vi AH? <0 nén phan tng tong hop NHs Ia phan tng toéa nhiét.
— Ha thap nhiét do t6i mac thich hop vi phan (ng toa nhiét. 0,5
2. AGY, = AHY, —T.ASY, =50947,52(J) = - R.T.InK,
— K =2,085.10"= K =K.P" =2,085.10"(atm™) 05
3. Theo ptpu, K_ = = P
5 PP B Py, Pl Xy, X,
(2 diém) | Gia st ban dau c6 1 mol N2, 3 mol Hz, ¢6 a mol N2 da tham gia phan Gng
Nowy + 3How) S 2NHsk
Bd 1 3
’ Cb 1-a 3-3a 2a
S6 mol hdn hop ldc can bang la 4 — 2a
204 942
= (2a) (4=23) p2_ 508510 (1)
(1-a).(3—3a)
Thay P = 30 atm vao phuong trinh (1), gidi phuong trinh ta dugc a = 0,2 0.5
Vay, hiéu suat phan (tng tong hop NHz la 20%
4. Thiét bj duogc str dung 1a may bom tuan hoan chuyén Nz va Hz chwra phan
ang tro lai thap t6ng hop. Do d6, can bang duoc thuc hién nhiéu 1an — hiéu
suat dat gan 100%. 0,5




Céu

Dap an

(2 diém)

1. Nhiét hinh thanh cua COCl; 4m hon COF.
COX2 tao thanh theo phan tng: CO + X> — COX»
— AH ht (COF, ) —AH ht(cocl,) — (Elk(Fz) - Elk(clz)) + Z(Elk(C—CI) - EIk(CfF))

+ Nguyén tu F khdng co phan 16p d nén phan tu F2 chi ¢6 1 lién két don.
Con nguyén tir Cl co phén Ic’{p d nén ngoai 1 lién két don, gitta 2 nguyén tir
Cl c6 mét phan lién ket 7 kieu p —d, do do, Ey ) < Ey) (1)

+ So véi nguyén tir F, nguyén tir Cl ¢6 ban kinh I6n hon, do am dién nho
hon, do d6 Eyc_c)) <Eycr) (2)

0,25

2. Géc lién két XSX trong phan tr COX
+ Phan tir COXz c6 cau tao tam giac, nguyén ti C lai hoa sp2.
+ Nguyén tir Cl cé ban kinh 16n hon day nhau nhiéu hon.

+ Do ban kinh F va C xap xi nhau — su lién hop cap e caa F 16n — mat do
dién am trén F nho hon cua F
— goc lién két CI-C-Cl I6n hon.

0,25

0,25

3. (1) 2CHCIz + O2 —» 2COCl; + 2HCI
(2) COCI, + 2C2Hs0H — CoHs-0-CO-0-CoHs. (hay (C2Hs)2CO3)

0,5

4. Co ché phan ung:
COClI, + AICI5 —> [COCIJ*[AICL]

[COCI]* + CsHs — @\ _s CeHsCOCI + H*
cocl

0,5

(2 diém)

Khdi lwong mdi phan 1a: 8,5 gam

- B4t chay phan 2:

mo = 8,5-0,45.12 - 2.0,35 = 2,4 gam — no = 0,15 mol.
Vi 1a andehit don chtr¢ Nén Nandehit = No = 0,15 mol.

- Phan 1: Thuc hién phan ng trang bac:

n
Nag = ﬁ:0’4m0| - Ag :% >2
108 n 015

andehit

— Phai ¢6 andehit fomic HCHO.

Cong thuc cua andehit con lai la: R-CHO.
Goi s6 mol (trong mdi phan) caa HCHO Ia x RCHO lay.
HCHO — 4Ag RCHO - 2Ag
X 4x y 2y
X+y=015 x =0,05
_)
4x+2y =04 y=01

MrcHo = 8,5—-0,05.30 =7 — MrcHo = % =70 g/mol.

> R=41 - RCHO la; CH,=C(CHs)-CHO

0,5

0,5

0,5

0,5

(2 diém)

1. A: Axit 7-(3-hidroxi-2-(octen-1-yl)-5-oxoxiclopentyl)hept-5-enoic
B: Axit 7-hidroxi-4-metyl-2-(hidroximetyl)octa-2,4-dienoic

0,5

o] " 7z, \E
H——0OH

2. Ky hieu: oH s COOH

0,5

3. Tinh axit A < B vi B c6 hiéu thg —I cia nhom —OH, cua lién két d6i C=C

0,5

5




Cau Pap an Diem
4. axit (5Z, 8Z, 11Z, 14Z) icosatetraenoic
— = COOH
> /\—/\/\/ 0,5
1. 1 diem.
- X va'Y deéu tac dung vai NaHCOs ty 1€ 1:2 giai phdng khi COo.
— X, Y la axit 2 chtc. 0,25
- Khi hidro hoa X, Y bang Hz (Ni/t°) duoc hdn hop 2 ddi quang cua nhau —
X, Y ¢6 ciing mach cacbon va san pham phai c6 mach nhanh dé c6 C*. 0,25
— X, Y la cap dong phan hinh hoc HOOC-C(CH3)=CH-COOH 0,25
-X Cé‘nhiét d6 sdi thap hon Y nén trong Y c6 lién két hidro noi phan ta —
92 X 1a dong phan cis con Y 1a dong phan trans. 0,25
(2 diem) [ 7 qidm.
Co ché phan utng cong electronphin (Ag) va lién két C = C:
HOO COOH HOOG  Br" COOH
+ Br Br Chdm /L"'\
+ HOO \\\Br COOH
HOO(\\"-I-3-r- OOH nhanh &C\—C/
/
H3C/_QH HsC Br \H 0,5
Cong thic phéi cénh Cong thirc Fiso:
Hs
COOH . COOH
COoH H 00 N CHz—|— Br Br— | CH;
' Br Br—1 H H—1—Br
E 0,5
COOH COOH COOH E COOH
1.1 diém.
Ha, Nit° 1/ Bry(1:1) 1/ 0, COOH EtOH/H* COOELt NaOEt COOEt
@ O 2/ KOH/EOH, t°© 2/ H,0,/0H" CCOOH CCOOEt EtOH Q HsO", tﬂé
O 1/ HBr OMgBr QO O_@ S0 O_O 0,5
2/ MgITHF
I gBr
O e O
b/ 2f PCC 0,5
2. 1 diem.
y i
2 diém 2CH,=CH-COOC,Hs _~CHaCH-COOCHs ¢ hs0na _COOCZHS _LOH_
( ) | crn > CHN—c, cH,coocHs [N/ o ( W
éZHS £H3
(A) (B) (©)
\ CGH5 CGH5 |C6H5 1,0
( \‘ LCeHsMoBL_ \‘ H,50,,170°C \ Hy, Nift? r X
e e 0 e
£H3 EH?) J:H3 H




