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I. HUONG DAN CHAM CHUNG

1. Can bd chdm thi chdm dang theo dap 4n, thang diém da dugc chu tich hoi ddng chim thi phé duyét.

2. B6i v6i ¥, cAu ma thi sinh lam theo cach khac so voi dép an nhung dting thi van cho diém tdi da cua ¥,
cau do.

3. Can bd cham thi khéng quy tron diém thanh phan, diém cta timg cau, diém cua toan bai cling nhu diém
tong cua thi sinh.

IL. HUONG DAN CHAM (dap 4n)

Caul (4,0 diém)
1. Cho cac hop chat sau:
o o) o) o) o
i 0 T || || H | I' b
O O 0 QO
() an (111 av) V) (V1) (VID) Vi  (IX)

a) So sanh kha ning enol hoa ctia cac hop chat trén. Giai thich ngan gon.

b) Hop chét (V) dé chuyén héa thanh hop chét T c¢6 cong thirc CoHgO,. Hay cho biét cong thirc cau tao cta
T va giai thich.

¢) Hop chét (VIII) tao dugc oxim khi phan mg véi hidroxylamin, hop chat (VI) thi khong. Giai thich.

Hwéng din chim

a)

- So sanh: (VI) ~ (VIT) > (VIIT) 0 (IV) ~(IX) > (I) > (1) [ (IIT) > (V)
- Gidi thich:

Céc hop chat (VI), (VII) va (VIII) enol hoa dé dang vi tao ra vong thom. Hop chat (VIII) enol héa qua
3 giai doan, 2 giai doan dau tao ra hgp chat khong thom nén enol hoa kho hO’l’l (VI) va (VII)

58 &6 AA-osa.

(VD (VIe) (VII)  (VIIe) (VIII) (VIIlel)  (VIIIe2) (VIIIe3)

Chat (V) khong thé enol hoa dugce. Chat (III) khi enol héa tao ra hop chat (Ille) phan thom nén (III)
enol hoa rat kho khan.

ﬁ OH OH
OrG OO
(Ve) (I1II) (Ille)
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Céc chat (I), (IT) va (IV) khi enol hoa xuat hién thém géc lai hoa 120° trong vong, lam ting sirc cing cia
vong. Muc d6 cang giam dan tir theo thtr tu (I), (II), (IV). Chat (IX) khi enol hoa tao ra chat (IXe). Cau
trac cua chat (IXe) khong phang (dé tranh phan thom) nén du xuat hién thém goc lai hoa 120° ciing hau
nhu khong lam tang stc cang. Do dé kha nang enol hoa: (I) <D < (1V) ~ (IX).

H

AR &8 &0 OO

(1)) (Ie) an (ITe) (Iv) (IVe) Ix) (IXe)

b) Hop chit (V) d& dang chuyén hoa thanh hop chit T (C,,HsO,)

- Giai thich: Pé tranh tao thanh hop chit phan thom, hai lién két C=C cua chat (V) khéng lién hop voi
nhom C=0, ching tdn tai nhu dien va dienophin binh thuong. Sy dime hoa loai bé dugc su lién hop dan
t61 phan thom, ttrc 1a chuyén tir mot hop chat kém bén sang hop chét bén hon.

Se—o?

Phan thom
N 0
o)
D= (7
=0 + —_—
~ \ / \
Pien bienophin T (C10H303)

¢) Hop chat (VI) d& dang enol hoa chuyén thanh phenol bén viing va khong xeton hoa trd lai duge nén
khong phan tmg dugc v6i hidroxylamin dé tao thanh oxim. Trong khi d6 hop chat (VIII) enol héa chim
hon, tao thanh hop chét (VIIIe) kém bén nén c6 thé xeto hoa trd lai duge nén ludn tdn tai mot luong chét
& dang xeton nén c6 thé phan tmg duoc v6i hidroxylamin dé tao thanh oxim.

2. Cho céc hop chat X va Y ¢o cong thirc nhu trong hinh v&. So
sanh (c6 giai thich) momen ludng cuc cua cac hop chat X va

“ < o<

Huwéng din chim Y
Hop chat X c6 thé dugc biéu dién nhu sau:

IR

XD (X2)

Trong cong thirc cong huong X1, cip electron lién két 7 giita hai vong c6 thé dich chuyén hoan toan sang
vong nam canh. Do d6, vong nam canh cé 6 electronm, mang dién tich 4m va trd thanh vong thom. Dong
thoi, vong ba canh c6 2 electron 7, mang dién tich duong va ciling trd thanh vong thom. Cau trac thom
ctia hai vong duoc thé hién nhu trong cong thirc téi han X2. Hop chat X ¢6 momen ludng cyc 16n hon
dang ké hop chat Y, vi hop chat X c¢6 thé ton tai dudi dang ludng cuc, trong d6 vong nim canh mang dién
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am va vong ba canh mang dién duong. Hop chit Y chi 14 hidrocacbon thong thudng véi cac lién két
cacbon-cacbon va cacbon-hidro khong hoac hau nhu khong phan cuc.

3. V& cong thirc phdi canh va cong thirc chiéu Niumen cua hop chét 7,7-dimetylbixiclo[2.2.1]heptan.

Me Me Me Me
H
! H
I H H
g /M H
H H HH HH

4. Hop chit A (CH,N,) c6 momen ludng cuc 13 4,52 D (Cho biét momen ludng cuc ctua fomandehit 1a 2,33
D). Chat A phan tng v6i amoniac cho hop chat B (CHsN;). O nhiét do thuong A chuyén hoa thanh hop
chat C (C,H4N4) nong chay ¢ 210°C. O nhiét d6 cao A chuyén hoa thanh hop chét E (C3HgNg) nong chay &
350°C.

a) Hay viét (c6 giai thich ngan gon) cong thirc ciu tao ctia cac hop chat A, B, C va E.

b) Viét co ché ctia phan Gmg tao thanh B, C va E.

¢) So sanh (c6 giai thich) lyc bazo cua A, B, C va E.

d) Dung cong thic cau tao, viét phuong trinh phan tmg cta A véi MeOH, H,S, dung dich NaOH dic va véi
AgNO; tao két tia Ag,CN,.

Hwéng din chim

a) Trong s6 cac dong phan tmg véi cong thirc phan tir CH,N; chi ¢6 NH,-C=N phu hop v6i momen ludng
cuc lon 4,52 D. Do vay A c6 cong thirc NH,-C=N.

NH; cong nucleophin vao lién két ba C=N cia A tao ra (NH,),C=NH (B) nhu co ché trinh bay &
cau (b).

Hop chit C (CoH4Ny) c6 cong thirc doi cong thirc ctia A, néng chay & 210°C nén khong thé chira
vong ba hay bdn canh, ma 14 hop chit mach hd duoc tao thanh nhu co ché trinh bay ¢ cau (b).

Chat E (C3HgNg) nong chay & 350°C, tirc 12 kha bén nhiét nén 13 hop chat thom nhu dwoc trinh bay
& so dd co ché phan tmg.
b) Co ché tao thanh B, C va E.

PR

NH,-C=N + NH; ———> NHz-ﬁ-NHz

(A) Ng B
’//‘—‘\\\-
NH,-C=N + NH,-C=N —> NHz-ﬁ-NH-CEN
NH ©
Yy
o5 NH,
o X
lcl.l)J - NNy

N

NG J\ )\ ()
%// HoN "

N 2
¢) So sanh (c6 giai thich) tinh bazo cua A, B, C va E
-Sosanh: B> C>E > A.
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- Giai thich: Dién tich duong & axit lién hgp nao dugc giai téa nhidu thi axit d6 bén va bazo lién hop
tuong tng la manh. O axit lién hop ctia B dién tich duong duoc giai toa ra ca 3 nguyén tir nito nén B 1a
bazo manh.

+ +
NH,-C-NH, HO.-OH \y o Np, NH2=$—NH2 NHz-f=NH2
—_— e e
@) NH +NH, NH, NH,

C twong ty nhu B nhung ¢6 nhom C=N hut electron nén xép sau B. O axit lién hop ciia E, dién tich dwong
& nhom "NH di vong khong dugce lién hop, nhung 3 nhom -NH, 1am giau mat do electron & nhan nén ciing
giai toa dugc mot phan nén lyc bazo ciia E xép tht ba. O axit lién hop cta A, dién tich dwong & nhom
"NH khéng dugc lién hop, khong duoc gidi toa, nén luc bazo cua A bé nhéat.

d)
NH,-C=N + HO-Me — NH,-(-OMe
NH
NH,-C=N + HS-H —> NHZ-ﬁJ—SH - NHZ_?:S
NH NH,
/_\ H,0, -OH"
NH,-C=N + HO ——— NHz-ﬁ-O-H . NH2-$=O
NH NH,
M ~ + -
NHyC=N =—= NH,=C=N === HN-C-NH — > AgN-C-NAg
Cau II (4,0 diém)

1. Xac dinh ciu tao cta cac hop chit chwa biét trong so do sau:

O
Mg/et PB NaCN H.O" SOCI AlCl;, t° H,/Ni, t°
gee~Bl)A=c 5, D I P . T b ¢ PR

L
Y -

Y

2 H0 NHAc
H,S04d,t°  m-CPBA _ CH,CN H;0" Ac,O (2mol) 1) NaOH (1 mol) .
— J—>» K—+> L —»M » N > OMe
H™ (¢ H,NO) 2) Me,SO,/NaOH
Hwéng din chAm
Br MgBr B
Mg/ete D/ _ri
- — ol Br
2) H,0
D
A B C
H;0+ SOCl, AICI, 0
NaCN 3 _— i
CN
HO O c1” o
E F G
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CQ Hy/Ni, € H,S0,, t° m-CPBA

—_— — —

H I J K o
o OH

H;0" Ac,0 (2 mol),
e E—

CH,CN —
LHEN OH OAc

(0]
L %L u N
(C1H1NO) N NH, NHAc

1) NaOH (1 mol)
_—

2) Me,SO,4/NaOH

OMe

NHAC
2. Ba hop chat P, Q va S ¢6 cung cong thirc phan tir CoH 403. Nguoi ta thuc hién qua trinh chuyén hoa P
theo so do sau:

C,H,(OH),/H* 1) Na/EtOH 1) (i-PrO);Al/i-PrOH 1) Os
P—— » P1(C|H;0y) ——— P2(C;H,0,) » P3(C;H;)) ———> P4
2) H;0" 2) H,S04d, t° 2) Zn/AcOH

a) Biét P4 co cong thire O=CH-CH,-CH,-CO-CH,-CH=0, hay x4c dinh cong thirc cAu tao cua P, P1, P2
va P3 trong so do trén.

b) Khi xir li cac chit Q hodc S béng EtONa/EtOH déu tao ra P. Xac dinh cong thic cAu tao cua Q va S.
Giai thich ngan gon su chuyén hoéa Q va S thanh P.

Huéng din chim
a) Theo so d6 chuyén hoa P, ta xac dinh dugc P 1a etyl 4-oxoxiclohexancacboxylat.

s 8 S Qg
(P3) (P4)

CO,Et (P)
CH,OH (P2)

CO,Et (Pl)
b) Chat Q, S ¢6 ciu tao nhu hinh v& (chuy co thé doi chd Q va S). Su chuyén hoa Q, S thanh P nhu sau:
Bazo tan cong vao vi tri H, (nhu danh dau trong hinh v&) tao ra cacbanion. Cacbanion tin céng vao C=C
nhu phan ing cong Michael tao ra P.

¢} 0]
*
i; ¢
Q) COLLS)
3. Pirimidin va dan xuét ctia n6 c6 kha nhiéu hoat tinh sinh hoc nhu khang khuan, khang nam, chéng sét

rét, khang virus HIV... So d6 dudi day dung dé tong hop 2-amino-6-aryl-4-(5-hidroxi-4-metylcumarin-6-
yl)pirimidin (chat Z).
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OH

AcOH/ZnCl,, t° CH;COCH,CO,Et ArCHO HN=C(NH,),.HCl
» T » X » Y » Z
AICl; khan, t° t°

OH
Hay cho biét cong thirc cdu tao ctia cac chat T, X, Y va Z trong so dd trén.

Huéng din chim

OH
MeCO/Qi;r Ar-CH=CH- co/(;i;r AY\K\(@;

COMe Y
(T) ( ) NH2

(Z)
Cau III (4,0 diém)

1. Mot monosaccarit A khong quang hoat c6 cong thirc phan tir C¢H;oOs. Chit A c¢6 phan tmg vé6i thude
thir Feling nhung khong phan tmg véi nude brom. Khir A bang NaBH, tao thanh cac hop chat B va C c6
cung cong thuc phan tor C¢H206. Khi bi oxi héa bdi HIO4, 1 mol B hoac 1 mol C déu tao thanh 6 mol
HCOOH. Khi cho B hoidc C phan tmg véi anhidrit axetic, déu tao thanh cac san pham c6 cing cong thirc
phan tor C13H240,. Khi oxi hoa manh, A tao thanh axit (D, L)-idaric. Hay xac dinh cu truc cua A. Giai
thich tai sao A c6 kha niang phan ung vdi thude thir Feling? Biét axit idaric co thé thu dugc khi oxi hoa
idozo bang dung dich HNO:s.

Huéng din chim

Monosaccarit A (C¢H;9Og) c6 v + m = 2. A tac dung v6i Hy (Ni xtic tac) tao B va C, C¢H 206, cO vV + T =
1, chiing té B va C c6 1 vong no, tir 5 canh tr¢ 1€n.

- 1 mol mdi chit B va C tac dung v6i HIO4 thu duge 6 mol HCOOH; 1 mol mdi chat B hodc C tac dung
v6i 6 mol (CH3CO),0. Tir 2 dit kién nay (va dit kién & trén) cho thidy B va C c6 ciu tric dbi xing, c¢6 6
nhém -OH. CAu tao ciia B va C nhu: sau:

gL; on
Ho ;’ff‘a&

- Do db, A 1a 1 xeton véi cau tao nhu sau:

+ 6HIO, ——® 6HCOOH + 6HIO;

HO OH

HO OH

- Khi oxi hoa A thu dugc axit D,L-idaric OH
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COOH COOH

HO— —OH
—OH HO—
HO— —OH
—OH HO—
COOH COOH
- Vay cau tric cua A nhu sau:
Q OH
Z OH
OH
HO o  hay @ o)
N OH OH

HO

- Trong moi truong bazo, A co thé dong phan hoa thanh hop chat chira nhém andehit, do do, A tac
dung dugc véi thude thir Feling.

Q OH
A
\ S
OH o
oH OH
0 O
o)
e A\ OH A\ /
H,0, -OH
OH OH OH OH
OH\\\ OH OH OH

2. Cho N-benzoylglyxin phan tmg voi anhidrit axetic, thu dugc chat D (C;;H;;NOy). Chat D sau d6 dé
dang chuyén thanh chit E (CoH;NO,). Khi cho E ngung tu v&i benzandehit (ti 16 mol 1:1, ¢c6 mat natri
axetat) cho chat F (Ci¢H;;NO,). San phim thu dugc sau khi khir chat F bang hidro (xuc tac Pt, t°) dem
thuy phan trong moi truong axit s& tao ra aminoaxit G. Xac dinh cong thirc cau tao ca cac chat D, E, F va
G. Goi tén G.

Huéng din cham

COME Meco
N
A0 ph N-CHyC=O0__o -AcOH N—r PP
PhCONHCH,COOH —_— —
_ACOH ( >< o
o)
Ph
o
(E) o ®

+ H
_HPt Ph HOM _  ppconmcu(coomcn,ph 229 pycn cnoviyycoon + PhCOOH

A Phenylalanin (G)
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3. Chét trung tinh X (C4,Hg1NOg) 1a mgt glucocerebroside co6 vai tro kiém soat qua trinh trao ddi chat qua
mang t& bao. Ozon hoa X rdi ché hoa véi (CH3),S/H,0 thu duge hop chét K (C14H250) va mot dung dich
(dung dich 1) ma goc quay cuc khong thay ddi theo thoi gian. Ché hoa dung dich d6 véi S- glucozidaza thu
dugc D-glucozo va hop chat L. Thay phan L trong dung dich NaOH thi thu duoc hop chit M
(C17H35COONa) va hop chéat N chira nito. Dung dich N ¢6 sy quay hd bién va phan tung véi HIO, cho hon
hop san pham c6 chira axit fomic.

a) Hay cho biét cong thirc cu tao ctia K, M va N.

b) Xac dinh cong thirc ciu tao cta X.

¢) C6 bao nhiéu dong phan 1ap thé tmg véi cong thirc ciu tao cia X?

Hwéng din chAm

a) X 1 hop chat thién nhién nén K va M déu mach cacbon khong phan nhanh.

Theo dau bai, ta xac dinh duoc cong thirc phan tir ctia N 13 C4HoNOs.

Do dung dich N ¢6 hién twong quay hd bién, do vay chét N ¢ thé dong vong va xut hién OH hemiaxetal.
Khi phan tmg véi HIO4 tao hdn hop san pham chira axit fomic ching to nhém OH phai & canh nhom -CHO.
Do d6 N ¢6 cong thirc cau tao nhu sau:

NH, o)
1 OH
. 3 , CHO
OH
HoN OH

b) X 13 hop chit trung tinh nén nhém NH, ciia N da bi amit héa.
Dung dich 1 chira O-glicozit ctia D-glucozo véi N (tic Gluco-O-N) ma c6 goc quay cuc khong thay dbi theo
thoi gian chimg to lién két O-glucozit phai & C4 ciia N (vi tri C2 con OH ty do nhung khong tao vong
hemiaxetal 3 canh dugc). Nhu vay X ¢6 cong thirc nhu sau:

@]

HNMWVWV\
CH=CH
(@)

¢) O Xco3 yéu td 1ap thé chua cho trong dau bai la céu hinh ctia C2, C3 va cdu hinh ciia lién két d6i C=C.
Nhu s6 dong phan lap thé cé cung cong thire cdu tao cua X 13 2° = 8.

Cau IV (4,0 diém)

1. Duing co ché dé gidi thich qué trinh tao thanh san pham trong cac phan ing sau:

1) NaH AcOH

%

2) AN co,Me

CO,Me
o
MeOzC\ii/\cone FyC )\/COZEt * gj\

CO,Me

N COzEt

SO,CgHy-Me-

d) [ O2CeH P
N

MeOZC = C02Me SO,C¢Hy-Me-p Ph 0
CO,Me II\I CH,(CO,Et),/NaH
_—
co Me A
CO,Me CO,Me Ph CO,Et
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Hwéng din chAm

a)
CO,Me
(0 N o (W\\KO £ .
come_! CO,Me OMe I r
MeO,C MeO,C w © OMe
A~ fz)_
Cco,M CO,Me CO,Me COzl\fr
o — =

o

© Co o

— OMe OMe—> OMe__ —
OMe e CO,Me
D S CO,Me 2
ﬁ
o
b)
MeO. MeO
(¢
0] (0] H* M OMe +‘-3
— NH’H
F3C/”\)‘\0Et FiC OFt ot H20.-H TNH
F;C CO,Et
} COH F,C x 2

¢) San pham tao thanh sau hai phan tmg déng vong Dinxo - Ando lién tiép.

CO,Me

d)
SOZC6H4-Me-p

S 02 C6H4-Me-p

|
C‘N
| (0]
o N
COEt H CO,Et Ph -EtO"
H< : . < 2 —_— EtOZC N—SOQC6H4-Me-p
EtO Ph

CO,Et CO,Et

Ph
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2. Policacbonat 1a mdt loai nhya trong sudt, bén va khong gion dugce str dung lam mi bdo hiém. Tu
cumen va cac chat v co can thict, hay viet phuong trinh phan tng tong hop policacbonat cé cong thirc &

dudi day.
0
0 0
n

Policacbonat
Huwéng din chim

OH
1) 0, kk
N Y
o)

2) H,S0, 20%

OH

H+
O HO OH
_— —
O O
HO OH .0 ONa n

Policacbonat
3. a) Giai Nobel Hoa hoc niam 2000 dugc trao cho cac cong trinh nghién ctru vé polime dan dién. Polithiophen 14
mdt trong sd polime dan dién dugc nghién ctru nhiéu do ¢ nhiéu tinh chét dién hoa thu
vi. S6 di polithiophen c6 nhiing tinh chit tha vi nay 1 do n6 c¢6 thé chuyén tir trang thai
khtr (hinh v&) sang trang thai oxi héa bang qua trinh pha tap (pha tap dién hoa hoac hoa / \
hoc). Polithiophen c6 hai trang thai oxi héa co ban 1a polaron va bipolaron. O trang thai
polaron, trén ba mit xich thiophen lién tiép xut hién mot dién tich duong va mot géc tu S
do. O trang thai bipolaron, trén ba mét xich thiophen lién tiép xuét hién hai dién tich n
duong. Hay trinh bay c4u tric polaron va bipolaron ciia polithiophen. Polithiophen
b) Polithiophen c6 thé duoc téng hop tir thiophen véi chat oxi hoa FeCls. Hay trinh bay
co ché cta phan tmg nay, biét trong qua trinh phan Gmg xuat hién cac tiéu phan vira mang dién tich duong, vira
mang gbe tir do (duoc goi la cation g6c).
¢) Gan day, hop chét da dién 1i (polyelectrolyte) dugc quan tim nghién ctru do c6 nhiéu tmg dung trong céc linh
kién dién hoa. Hop chat da dién 1i trén co so polithiophen cang dugc luu tm nghién ctru do tich hop duoc cac
tinh chét dién hoa cua polithiophen. So d6 dudi day dung dé tong hop mét loai hop chét da dién li (chat D). Hay
cho biét cong thirc cAu tao ctia cac chit A, B, C va D trong so do.

Me Br

/ \ MeONa/MeOH  2-brometanol 1-metylimidazole FeCl,
> » B » C —

toluen CH;CN CHCl,

D

S

Huéng din chim
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b)

Polithiophen

S S S
MeONa/MeOH Br-CH,-CH,-OH
S\ /Z—'S\ /Z—’E\ /Z
Br OMe
e}

N
—_—

‘—\
A
Br

/\/

Cau'V (4,0 diém)

1. Hop chat X 14 hidroxit cta kim loai M. Khi X duoc dun néng (trong diéu kién khong c6 khong khi) thi
thu dugc chit rin Y va hdn hop khi Z (& 400K, 1 atm). Hop chit Y chita 27,6% oxi vé khdi lugng. Hon
hop khi Z ¢6 ti khéi so v6i He bang 3,17.
a) Xac dinh cong thirc va tinh phan trim s6 mol cua cac khi ¢ trong hdn hop Z.
b) Xac dinh cong thirc cia X va Y.

Cho:H=1;0=16;Cr=52; Mn =55; Fe =56; Cu=64; Zn = 65; Pb = 207.
2. Chuan d6 100,0 mL dung dich HCI 0,10M bang dung dich chuan NaOH 0,10M.
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a) Tinh thé tich dung dich chuan NaOH (VmL) can thém vao 100,0 mL dung dich HCI trén dé thu duoc
dung dich c6 pH = 4,0.

b) Néu dung chit chi thi metyl da cam (d6i mau & pH = 4) cho sy chuan do d6 thi sai s6 1a bao nhiéu phan
tram?

3. Tinh bién thién entanpy (AH) ctia qué trinh chuyén hoan toan 2 mol nuéc d & 0°C (273K), 1 atm thanh
hoi nude & 100°C, 1 atm. Biét nhiét nong chay ciia nudc da ¢ 0°C, 1 atm 13 6,009 kJ.mol'; nhiét dung cua
nudc long (C,) duoce coi 1a khong ddi theo nhiét do, C,=75311] .mol™ K'; bién thién entropi (AS) cua
qua trinh trén 13 309,08 J. K.

4. Trong phan tir XY, tong sd hat proton, notron va electron bang 46. Trong Y, sb notron bang s6
electron. S6 electron cta Y nhiéu hon cia X 1a 1 hat. Hat nhan X c6 sb notron nhiéu hon proton 1 hat.
Thuc nghiém cho biét XY thuan tir.

a) Hay trinh bay chi tiét, ké ca phép tinh va két qua 1ap cong thirc phan tir XY.

b) Thuyét lién két hoa tri (VB), thuyét obitan phan tir (MO) giai thich lién két hoa hoc trong phan tir XY
nhu thé nao?

Huwéng din chim

1.

a) Hidroxit cua kim loai M bi phan huy khi dun noéng theo phuong trinh:

2M(OH), (1) = M0, (1) + nH20 (k)

Néu oxit thu duoc khong bén thi tiép theo xay ra 1 trong 2 kha ning sau:

- Kha ning 1: Oxit bi phan huy tao ra oxi va san pham ma kim loai c6 sb oxi hoa thap hon

M0, — M0, + (n-m)/2 O,

- Kha ning 2: Oxit phan tmg v6i hoi nudc lam tang sb oxi hoa cua kim loai:

MzOn + (p-n) H20 — Mzop + (p-n) H2

O 400K va 1 atm, nudc ¢ trang thai hoi do do hdn hop Z c6 thé gém O, va H,0 hoic g(‘A)m H, va H,O.
Theo gia thiét: Khéi lwong mol trung binh ctia hdn hop Z = 3,17.4 = 12,68 gam/mol — hdn

hop Z gdm H, va H,O. Goi % s mol cua H, trong Z 14 a, ¢6 phwong trinh:

2a+ 18(100-a) = 12,68.100 — a = 33,33 — ti 1¢ mol cua H, va H,O tuong tmg 1a 1 : 2.

b) Dat cong thirc cuia Y 1a M, Oy, theo gia thiét co:

16y/Mx = 27,6/(100-27,6) — M = 20,985.(2y/x) voi (2y/x) =1, 2, 8/3, 3,...

2y/x 1 2 8/3 3 4

M 20,985 41,971 55,96 62,956 83,942

— M = 55,96 =~ 56 1a Fe va cong thirc cta oxit 1a Fe;0,.
Cong thure cua X phai la Fe(OH)s.

Phanung:  3Fe(OH), —— Fe;04 + 2H,0 + H,

2. Phuong trinh phan tmg chuan d¢: H" + OH — H,0
(HCI + NaOH — NaCl + H,0)
a) pH tai diém twong duong (chuan d6 100% lugng axit) bang 7 (pH dung dich NaCl). Thé tich dung
dich chuan NaOH d3 thém vao dé dat diém twong duong (Vy):
Vi x 0,1 =100x 0,1
th =100 mL.
Khi thém vao V mL dung dich HCl ¢ [H'] = 10* (ing véi pH = 4) chua dén diém tuong duong,
trong dung dich van con axit chua duoc chuan do. Ta tinh V
[H']=10"=(100x0,1 -0,1V)/(100 + V) (a)
Giai phuong trinh (a) dugc V = 99,8 mL.
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b) Tinh sai s6 chuan dd khi dung chét chi thi metyl da cam dé két thiic chuén d6 khi [H]= 10'4, tic la
khi da thém vao 99,8 mL dung dich NaOH.
Sai s0: [(99,8 - 100)/100]x100 = - 0,2%.

3. Ta hinh dung qua trinh chuyén hoan toan 2 mol nuéc da tai 0°C, 1 atm thanh hoi nuéc & 100°C, 1 atm
qua cac giai doan sau day:

AH ,AS
H,O (r) (0°C, 1 atm) » H,0 (h) (100°C, 1 atm)
A
@ (111
(1)

H,O (1) (0°C, 1 atm) » H,0 (1) (100°C, 1 atm)
Taco AS =AS, +AS, +AS,
- Giai doan I:
AS = AH, _ 2.6009J 44,007/ K

T 273K

- Giai doan II:

373
AS, =2C, I dInT =46,69J /K ; AH, =2C AT =15062J
273
- Giai doan I1I:
Tu AS =AS, +AS, +AS,=309,08 — AS, =AS —(AS, +AS,)=218,37 J/K.

Vi AS, =—= — AH,=81452,01 J/mol.

Vay AH =AH, +AH, +AH, =108532,01J / mol =108,532kJ / mol .
4.
a)

* Xét Y: Goi sb hat proton trong Y 14 Zy — s6 hat electron, notron ciing déu 1a Zy.

* X6t X: S hat proton, electron dé 1a (Zy - 1), s6 hat proton 14 Zy nén téng 3 loai hat 13 2(Zy - 1) + Zy
— Caphante XY:3Zy+2(Zy-1)+Zy=46 - Zy=38,

Nhue viy Y la O va X la N; hop chit XY la NO.

b)

* Theo VB: Mbi lién két giita 2 nguyén tir dugc thuc hién bang 1 d6i (2¢) ding chung: NO c6 téng 15
electron nén thuyét lién két hoa tri (VB) khong giai thich duoc 1 cach kha di kién két hoa hoc trong
phan tir NO.

* Theo MO:

- Mdi nguyén tir N, O déu co 4 AO hoa tri (2s, 2py, 2py, 2p,) nén chung t6 hop timg cdp twong Ung cua 2
nguyen tr thanh 8 MO dlmc xep theo thlI tir nang luong tir thap dén cao thanh gian d6 ning luong:

0, < 0oy <y = ny<c52<7tx Tcy <o, (1)

Su phan b electron vao cac MO:

[15°15°)(0)(05 V(e m) () ()| (2)

- So lién két hiéu dung: N = (1/2)(6-1) = 2,5 > 0 — Phan tir NO ton tai duoc va kha bén ving, trong
ciu hinh co 1 electron doc than nén phan tir thuan tir. Cac két luan déu hoan toan phu hop véi thuc
nghiém. Nhu vay, thuyét MO da giai thich dugc 1 rang lién két hoa hoc trong phan tir NO.
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III. THANG PIEM

Ciu Noi dung Piém Piém tong
a) So sanh kha nang enol hoa cua cac hop chat trén. Giai 3/4
thich ngan gon
b) Hop chat (V) dé chuyén héa thanh hop chét T c6 cong
, 1/4 5/4
thirc C;oHgzO»
¢) Giai thich hop chat (VIII) tao dugc oxim khi phan tng 1/
véi hidroxylamin, hop chat (VI) thi khong
I So s‘énh (c6 giai thich) momen ludng cuc cua cic hgp chit 2/4 24
(4.0d) XAvaY., _ _ ’ — 16/4
’ Cong thure phoi canh va cong thirc chiéu Niumen 2/4 2/4
a) Cong thirc cau tao (co giai thich ngin gon) cua cac hop 2/4
chat A, B, CvaE.
b) Viét co ché clia phan tmg tao thanh B, C va E. 2/4 4
¢) So sanh (c6 gidi thich) lyc bazo cia A, B, C va E. 1/4
d) Viét phuong trinh phan tng cia A voi MeOH, H,S, 2/4
NaOH dac va voi AgNO; tao két tia Ag,CN,.
Xac dinh cu tao ctia cac hop chat chua biét 7/4 7/4
I a) Cong thurc cé}l tao cua P, P1, P2 va P3 , 3/4
(4.0d) b) Cong thirc cau tao cia Q va S. Giai thich ngan gon su 24 5/4 16/4
’ chuyén héa Q va S thanh P.
Cong thuce cAu tao cta cac chat T, X, Y va Z 4/4 4/4
- Cong thic cau tao cta B va C 1/4
- Cong thirc cdu tao clia A 1/4 5/4
- Cau trac cua A 1/4
- - Coche , , 2/4
(4.0d) - Xéc dinh cong thire cau tao cua cac chat D, E, F va G 4/4 5/4 16/4
’ - Goi tén G. 1/4
a) Cong thirc cau tao cia K, M va N. 3/4
b) X4ac dinh cong thirc cAu tao ctia X. 2/4 6/4
¢) S6 dong phan lap thé ung 1/4
Dung co ché dé giai thich qu4 trinh tao thanh san pham 8/4 8/4
v Viétrphuong trinh phan tmg tong hop policacbonat 2/4 2/4
(4.0d) a) Cau triic polaroq va bipolaron cta polithiophen 2/4 16/4
’ b) Trinh bay co ché cta phan ing 2/4 6/4
¢) Cong thirc cAu tao cuia cac chat A, B, CvaD trong so dd 2/4
a) Ti 1¢ mol cia H vaH,O 1a 1:2 2/4 4/4
b) X: Fe(OH), 2/4
a) V=998 mol 2/4 4/4
A\ b) Sai s6: -0,2% 2/4 16/4
(4,0d) - So do 2/4 4/4
- AH = 108,532 KJ/mol 2/4
a) XY [aNO ] 2/4 44
b) Thuyét MO da gidi thich ro rang dugc lién két trong NO 2/4

HET
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