KI THI CHON HQC SINH GIOI QUOC GIA

BOQ GIAO DUC VA PAO TAO ; 3
LOP 12 THPT NAM 2006

HUONG DAN CHAM PE THI CHINH THUC
Mén: HOA HQC- Biang B
Ngay thi thir hai: 24.02.2006

Caul (3,75 diém): 1. 1,25 diém; 2. 1 diém; 3. 1,5 diém.:
1. Sap xép (c6 giai thich) trinh ty ting dan tinh axit ciia cac hop chat sau:
CH;CH,COOH, CH;CH,CH(CH;)OH, CH;CHBrCOOH, CH3CH,NHs,.

2. Hay cho biét cac san pham ctia sy thuy phan trong méi trudng axit ctia cac chat CH;COOCH;,
CH;CONH,, 97 Y

o)V N\CH3

3. Goi tén cac dong phan d6i quang nhan dugc khi monoclo hoa metylxiclohexan dudi tac dung
clia 4nh sang, gia thiét rang vong xiclohexan phang.

Huong dan giii:

N
1. So sanh tinh axit 1a so sanh kha nang phan li cho proton H , kha ning nay tuy thudc vao lién
két H-X— va anh hudng clia cac nhom lién két véi —X— ciia chat. Néu cac nhom lién két va ban
chat ctia X 1am cho lién két H-X— kém bén, dé bi cat dit thi H tré nén linh dong, kha ning phan

li cho proton cang dé (tinh axit cang manh). Trinh ty ting dan tinh axit ctia cac hop chét:

CHyCHyNH < CHyCHCH-O-H < CHyCHyCOH < CHyCHCOH
H CH; o) Br O

A B C D
Giai thich:

- Tinh axit cia A yéu nhat vi:

So sanh vé do am dién ctia nguyén tir X trong lién két H-X- ; 6 am dién cua oxi 16n hon nito
nén lién két -O-H phan cuc manh hon lién két > N-H, hidro trong A kém linh dong hon hidro
trong cac hop chit khac trong diy trén nén A c6 tinh axit yéu nhat.

- Tinh axit cua B, C, D:

Chit C va D ¢6 hiéu ung -C ctia nhém cacbonyl lam O-H phan cuc manh, déng thoi hi€u ung
lién hop p-p gitp giai téa dién tich am cia ion cacboxylat. Chit B c¢6 gdc sec-butyl diy e (+])
lam giam su phan cyc cua lién két O—H trong B nén hidro kém linh dong. C va D c6 tinh axit
manh hon B.

- Tinh axit ctia D manh hon C vi:

D c6 nguyén tor brom hut electron (-I) lam cho hidro cia nhém OH cang linh dong, nén c6

tinh axit manh hon C.
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H
2. CH;-COOCH; % CH;-COOH  + CH;0H
H', ¢

H,O
CH;-CONH, 2—()» CH;3-COOH + NH,
H', {
o © H,0 +
}\/jN —2~ > CH3-NH,-CH,-COOH + HOCH,COOH
H', {©
0 “CHs t
3. a. Cac nhom CH3S va CH;0 ¢ vi tri meta c6 hi€u Gng cam tng am la chinh, ¢ vi tri para
ching co6 hi¢u tng lién hop duong. Hiéu tmg +C cang manh K @ Kpara cang 16n. Suy ra hiéu
g day electron ciia CH;0- manh hon CH;S- .

b. Nho hiéu tmg +C ctiia CH30- manh hon CH3S- , téc do phan Gng thuy phan cia CH;OCH,CI
16n hon CH3;SCH,Cl (dui theo co ché Sy1 hay Sx2).

¢. Do hiéu ung +C ciia p-CH3;0- manh hon cta p-CH;3S- , toc do cong nucleophin HCN vao p-
CH3SC6H4CH:O 16n hon p-CH3OC6H4CH:O.

Caull (3,5 diém): 1. 0,5 diém; 2. 0,5 diém; 3. 0,75 diém; 4. 1,75 diém.

Cho so d6 chuyén hoa cac chat sau:

1. (CH;),CHCH,COOH —22/P , g N . p
2. (CH;),CHCOCOOH — ML , g /Pt g

3. CH,=CH-CH=CH, —&LCOH oy ©H, oy HO o g

NH3/H,0

CgHsCO;H
4. trans-but-2-en —2S5  x
CH30H/H;0"

Viét cong thuc cAu tao cua cc san phém hitu co B, D, E, G, H, I, K va v& ciu tric khong gian
cuiaX, VY, Z.

Huong dén oldi:

Br,, P NH
1. (CH3),CHCH,COOH —>> (CH;),CHCHBrCOOH — *> (CH;),CHCHCOOH
(B) (D) NH

H,, Pt
2. (CHy,CHCOCOOH — > (CHy,CHOCOOH > (CH»CHCHCOOH

E) N}{z (G) NH,

g o
3. CHy=CH-CH=CH, C6H5ﬂ»cm:(:H-Q%/CHZ(H) BALLIS Q M

O H;O*
< 7 B9 HOCH,CH,CH,CH,OH
(K)
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4. CHj3

HoN H OH
NH; H,0 H
CH;, [~
Y CHj; CH;
H;C__ H cucon D
H/ C: C< CH 6115 3 H 1
3
CH; O CH;0 H OH
s H
CH;0H, H;0*
X CH3 y/
CHj3 CH;
( HO——H HO—H
H,N——H CH;0—H )
CH3 CH3
Y Z

Cau III (4,0 diém): 1. 2,0 diém; 2. 2,0 diém.
1. Hidrocacbon A c6 cong thirc phan tir Ci,Hyp. Cho A tac dung véi H (du) cé Pt xuc tac tao
thanh B (Cj,Hx). Ozon hoa A rdi thuy phan san phim c6 mit H,O, thu duoc D (CsHgO) va E
(C7H,0). Khi D va E tac dung v6i CH;l du trong NaNH,/NH; (1ong), D va E déu tao thanh G
(CoH160). Biét rang trong qua trinh phan tmg ctia D voi CH3I/OH ™ ¢6 sinh ra E.

Hay xac dinh cong thirc cAu tao cua A, B, D, E, G.
2. Hop chét hitu co A (C1oH100;) khong tan trong kiém, khong cho phan tng mau véi dung dich
FeCls 3%. Khi hidro hoa A ¢ xuc tac co thé cong mot phan tr Hy. Ozon phan A thu dugc CH,O
1a mot trong sb cac san pham phan tng. Oxi hod A bang KMnO, thu dugc hop chéat B ¢6 phan tir
khdi 166. B ciing khong cho phan tmg mau véi dung dich FeCly 3%. Cho B phan tmg véi dung
dich HI s€ thu dugc mot trong cac san phém phan tng la axit 3,4-dihidroxibenzoic.

Dua vao cac dit kién trén, hay 1ap luan dé suy ra cong thirc cau tao cua A.

Huong dén oldi:

1. Hidrocacbon A tham gia phan tmg cong hidro, A thudc hidrocacbon khong no (c6 lién két doi
trong phan tr), cong hidro (du) tao thanh B ¢6 cong thirc phan tir C12Ha, suy ra B ¢o thé c¢6 cdu
tao la 2 vong no lién két véi nhau béng lién két d6i. Dua vao céac dir kién tiép theo cua bai, suy
ra: D va E Ia xeton vong no, va cAu tao cua B dugc suy ra la ding.

D va E tac dung v6i CH;l déu tao thanh G (CoH;60) va D véi CH3l/ /OH™ ¢6 sinh ra E, chung
t6 D duogc thé thém 4 nhom —CH; va E chi thé thém 2 nhom —CH; & nguyén tir cacbon canh
nhém >C=0, E d2 c6 san 2 nhém —CHj trong phan tir.

Cong thic cdu tao ciia A:
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E}o 0 0

D E G
2. Dua vao tinh chat hoa hoc va thanh phan phan tr hop chat A c¢6 sd nguyén tir cacbon bang s6
nguyén tir hidro, suy ra A 1a din xuét cta hidrocacbon thom.
- A khong tan trong kiém nén khong phai 13 axit hodc phenol, c6 thé ¢ dang ete.
- A tham gia phan rng cdng véi hidro va khi ozon phan A thu dugc CH,O nén phan tr c6 nhom
=CH,, nhom ¢ dau mach OH
- San pham phan tng 1a axit 3,4-dihidroxibenzoic HOOC@ O San pham nay cho biét
nhom cacboxyl -COOH dinh véi vong benzen do nhanh hidrocacbon bi oxi hod bdi KMnOy, tir
cac vi tri nhom —OH chimg t6 hai nguyén tir oxi ctia A dinh v&i C3 va C4 ; B ¢6 phan tir khoi

166. Cong thirc cu tao cia B la: 07CH2
, | HOOC 0
Suy ra cau tao cua A:
O- CH,
H,C=CH-CH, 0
Cau IV (4,0 diém): 1. 1,5 diém; 2. 2,5 diém. CHO
HO——H
1. Du6i tac dung cua anh sang, hai phan tir buta-1,3-dien s€ phan ng v6i nhau I
cho cac san pham dime hoa co tinh chat vat 1y khac nhau. Hay viét cong thirc cau
triic ctia cac hop chat do. H—_jOHH
2. Khi dun nong B-D- idopiranozor téi 165°C véi axit lodng tao ra anhidro (1,6)
v6i hiéu suat hon nhiéu so véi p-D- glucopiranozo. CH,0H
Hay giai thich diéu d6 va biéu dién c4u dang ctia 2 hop chat anhidro trén. B-D-Idozo
Huéng din gidi:
1. / / \ [e—
+ —_—>

S _ ’

) CHO CH,0OH OH
OH
HO | | O e
H+OH —» —
H—TOH
CH,OH [-D-Idopiranozo
6

|
@
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CHO CH,0OH

OH
Lo on CH,OH
HO—— H 0
—OH —  ~ T T
——OH

CH,OH S-D-Glucopiranozo | 1C-G |

Q

O chu dang tach 1C-1 bén hon 1C-G do cac nhém OH & céc vi tri 2,3,4 1a lién két equatorial.

Cau V (4,25 diém): 1. 0,5 diém; 2. 2,25 diém; 3. 1,5 diém.

Khi tong hop (CO va H,) ¢6 thé thu dugc tir phan ng ctia hoi nude (H,0 khi) va metan.
Metanol (CH30H) duoc san xuat trong cong nghiép tir khi tong hop nay.

Toan bd qua trinh san xuét lién tuc duge minh hoa theo so dd dudi day (Buoc A diéu ché khi
tong hop va buée B diéu ché metanol):

®)
@)
B0 phan diéu ché khi 3) B0 phan ngung tu “4) Bo phan diéu ché (6) B0 phan ngung tu
@) tong hop (Budc A) (25°C) metanol (Budc B) (25°C)
1 ) (7

Nguyén liéu nap vao bd phan diéu ché khi tong hop (Budc A) gom khi metan tinh khiét (1)
tai ap suat 250kPa, nhiét d6 25°C va hoi nuéc (2) tai 4p suit 200kPa, nhiét do 100°C (gia thiét
rang hoi nude ciing tinh khiét). Téc d6 nap nguyén liéu cta (1) va (2) lan lugt bang 55 L/s va
150 L/s. (1atm = 101,3kPa).

Thoat ra khoi budc A 1a mot hdn hop khi tong hop va luong du cac chat phan tmg; hdn hop
nay qua (3) vao bd phan ngung tu, chit ngung tu s& thoat ra theo (5) tai 25°C. Nhiing chat khong
ngung tu qua (4) vao bo phan diéu ché metanol (budc B). Metanol tao thanh va cic chat tham gia
phén g con du qua (6) vao bd phan ngung tu tai 25°C, metanol tinh khiét tach ra theo (7), céc
chat du tach riéng theo (8).

Gia thiét rang cac khi déu 1a khi i tudng, cac phan ung trong budc A, B va sy tach riéng cac
chat déu xdy ra hoan toan.

Cho bang s liéu sau:

Hopenge | hiwEEmOl | T et A
CH, khi 16,04 -183 -161 0,718 gL
H,O long 18,02 0 100 1,000 g.mL"
CO khi 28,01 -205 -191,5 1,250 g.L”!

H, khi 2,016 -259,2 2528 | .
CH;OH 32,04 -98 64,7 0,791 g.mL"

1. Viét cac phuong trinh hoa hoc trong bude A va B.
2. Tinh 50 mol cac qhét du sau budc A va sau budc B.
3. Tinh toc d chuyén cac chat tai cac vi tri (5), (7), (8) & 25°C va 101,3 kPa.
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Huong dén oidi:

1.

BuécA: CH4, + HO —- CO + 3H
BuécB: CO + 2H, —  CH;OH

2. Cac khi déu coi 12 I tudng nén trong 1 gidy s6 mol cac chit du sau Budc A va sau Bude B la:

250 x 55 x 273 200 x 150 x 273
NcH, T 7013 x 224298 >0l mol: "H.0 T 1013x224x373 07
n
CH, _ 5551 _ 057 - he < .
y.0 9,676 4 2

Trong Budc A con du H,O do phan ng xay ra hoan toan va theo ti € mol 1 : 1
Budc B: Phan ung ¢ budc A xay ra hoan toan nén ti I¢ CO : H, = 1:3. Phan ung ¢ budc B xay ra
theo ti 1€ CO : H, =1 : 2 nén du H,.
- Tinh s6 mol nuéc du trong Budc A:
Xét trong 1 gidy:
CH4 + H,0O —> CO + 3 H;
Trudc phan tng: 5,551 mol 9,676 mol
Sau phan ung: 0 4,125 mol 5.551 mol 3 x 5,551 mol
Ny odu =9,676 — 5,551 =4,125 (mol)

_ Tinh s6 mol hidro du trong Budc B:

Xét trong 1 gidy:

CcoO + 2H —> CH;0H
Trude phan tng: 5,551 mol 3 x 5,551 mol
Sau phan ung: 0 5.551 mol 5,551 mol

ny du = 16,653 — 11,102 = 5,551(mol)
3. - Téc do chuyén nude tai vi tri (5) & 25°C va 101,3 kPa.

4,125 x18,02
Vhoa6n9~™ ~— 1000 /*33 (mD)
Vay téc d6 chuyén H,O 16ng bang 74,33 ml/giay.
- Tbe do chuyén metanol tai vi tri (7) 6 25°C va 101,3 kPa.

5,551x32,04
VenoH(eng = 79 22485 (ml)

Vay tdc do chuyén CH;OH 10ng bang 224,85 ml/gidy.
- Tdc @6 chuyén hidro tai vi tri (8) ¢ 25°C va 101,3 kPa.
5,551x22,4x298x101,3

VHoae = — 135,73 (lit
Had 273x 1013 (tit)

Vay téc d6 chuyén H, bang 135,73 1/gidy.
Ghi chii: Néu thi sinh 1am khac véi Huéng dan cham nhung van ding, giam khao ciing
cho diém theo biéu diém.
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