Bgﬂﬁsmwc VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONGNAM HOQC 2025-2026

Mbn: HOA HQC
Ngay thi: 26/12/2025
Pap 4n gdm 10 trang

N(}i dung

| 1 | a) i) Céc chat va nhiét d6 nong chay trong (mg:
3,5 decane: —30 °C
diém nonane; —53 °C
octane: —57 °C
heptane: 91 °C
i) Céc chit va nhiét d6 sbi trong tmg:
butanal: 75 °C
butan-1-amine; 77 °C
butan-1-ol: 118 °C
plOpanOIC acid: 141 °C
b) Sap x&p (khong can giai thich) cac tiéu phan theo thiy ty ting dan do bén,
7) Tiéu phan carbocatlon A1 <A4<A2<A3
i) Tidu phan gbc tu do: A8 < A7 <A5 <A6
2 | a) Chutao céc phan manh:

0

@ C/”O(19 ® H i 5

HBNW)LOH Ha TlLou N C®
NH2 O NH2

miz = 90 miz = 100 miz = 147 miz = 157

b) Ki hiéu pentapeptide R 1a aal-aa2-aa3-aa4-aa5.
C6 04 céch phén cét chinh twong duong v6i 4 cip phén manh (150 va 425); (164 va 411); (221 va 354);

(278 va 297).
+ Cu tao phan manh 150 (phan cét lién két peptide gitta aad va aaS):
H NO I
? OH
EN

Amino acid ddu C (aa5) 1a Met.
-+ Cu tao phan manh 164 (phén cht lién két peptide giita aal va aa2):
C)
. O
HO NH,
Amino acid ddu N (aal) 12 Tyr.
+ Cach phén cét lién két peptide giita aa2 va aa3 tao cdp phan manh (221 va 354) hogc (278 va 297).
Duy nhét phan manh 221 v6i c6ng thire cAu tao sau cho két qua phu hop.
0O

ﬁ/\\\o@

HO NH,

aa2 1a Gly
+ Viy cach phén cét lién két peptide gifta aa3 va aa4 phai tao ciip phén méanh (278 va 297).
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Duy nhét phan manh 297 véi cong thire cAu tao sau cho két qua phu hop.

: o
H OH
o)
s,

aad 1a Phe.
+ Phan manh 278 va 354 c6 cAu tao tuwong Gng nhu sau.

Ly %Q 0

m/z = 278 mlz = 354

aa3 la Gly.
Céng thite cAu tao ctia peptide R: Tyr-Gly-Gly-Phe-Met

0 y o0 > Q
H/\(f)rN\)Lh' ON\d‘\OH
S\

HO

a) PTK: 216 nén CTPT ctia B1: Cys.
CTCT cua B1:

b) CTCT cua B2-B7:

ra: y TIPS TIPS TIPS
O)tt—‘: TIPS . 4 i\ — //
Med” OMe e OMe OMe Mi;jeoow?:ﬂe
B2: CoHas04Si; B3: C1gH004SI B4: CaoHp404Siz

N\ Z
MeMMe

MeO OMe

B5: Cy,H1404 B6: C35H35012
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IT
2,0

R
diem

Co ché:

/—0 0 /Q
0o OF ~ (0]
NC ' NC N:
- MeOH
MeO,C MeO,C —_—
0 ry
H O 0
(" \J MeO,C '8
e .
MeO
0]
=
0]
+ MeOH
N x -Me0® HN
O/
COzMe
(0]
[ O s
(@]
+ MeOH
C]
o - MeO 0
CO,Me N N’
H CO,Me H CO,Me

(Hoc sinh dé xudt co ché khde phit hop vén duoc dii diém)

(Hoc sinh dé xudt co ché khde phit hop vdn duoc di diém)
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I
3,0
diém

a) Tam bt déi 3 N1, C3, C4, C8 va C9.
CAu hinh (R)/(S) duge x4c dinh nhw duéi déy:

CF
° 0
NT
FsC H

$1 (1S,3R,45,8R,9R)

b) Chu trac cia D2, CTCT cta S2 va §3:
GF4

MeO =
HaN CF
d N MeO OMe MeO H 4
7 Ii )i

N (0] (@] 0 (@)
CyoHasN30 CeHgO4 C14HgFeNO3
D2 S2 S3

¢) Tdm xtc tac cua S1:

Pt

. et
’ @? r‘
I Vg

v tAm
base
3

Twong tac gitta $1 va CHy=CH-NO;: Lién két hydrogen gifta tdm acid (H linh dong) cta S1 va
c4c nguyén tir oxygen cia CHy=CH-NOa,

CF3
aNy
F3C H’N‘&

% o

hoat héa nitro ®N-0O"
tang tinh electrophile <\
cda nitroalkene

CAu tric cna D4;
MeO

I
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CAu tric c6 thé c6 cua D3:

— —
MeO = OMe /% OMe
HO N N
N &P
74 o OH = ‘OH
\ | N
N= N S

a) SAI b) PUNG ¢) PUNG d) PUNG

Néu thi sinh chon chinh xé4c 1 dép an: 1/8 diém; 2 dép 4n chinh xé4c: 2/8 diém; 3 &ap 4n chinh xéc:
4/8 diém; 4 dap 4n chinh xac: 1,0 diém

v
4,0

R
diém

Chu tao céc chét tr G1 dén G8:

Ph,  Ph Ph,  Ph Ph,  Ph Ph Ph
: : TMS ) ( TMS
0. 0 o. 0O
o.__0O & o. .0 //
OMe
0 0 O OMe 0 (')
G1: Con2003 G2: CZOH1303 G3: CaoH3305Si G4 025H3204Si

(hoc sinh vé G4 6 dang enol vdn dwgc di diém)

Ph,  Ph
TMS e
e - WU
O OH N
s O oH OH OH b OH oH OH
Gb: 034H44O4S[2 G6; C15H2003 G7: C15H2003 GT7: C15H2003 G8: C15H2402

(hoc sinh vé GT & mét trong hai dang ketone va hemiketal vdn duge dii diém)

Chu tao céc chat tr H1 dén H8:

NHCbz NHCbz
é/\/\NHCbz ©
¢}
H1: C15H19N03 H2: 020H23N04 H3: C20H25NO4 H4: C13H19NO
)
o—f HO NCbz
B N = NCbz NCbz
o=
HO N
H
H5: C17H25N02 He6: CQ4H31N02 H7: CQ4H35NO4 H8: CQ4H28N203
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» Chu tao céc chét tir J1 dén J8:

_0 o) OTf <0
_0
_0 o)

J1: C12H2203 ) J2; C11H1802 J3: C11H13F3033 J4. C11 H14O

N 0
\ % \ % \ Y \ p
—
g° oH o7 “OMe 7 ~OMe

J5: Cq5Hq7N J6: Cq4H15NO; J7: C45H{7NO3 J8: CgH1gNO,

» Tbéng hop J9:
(1) ()

NaH (dw), sau dé & 1. TsCl (1 eq), EtsN OH
CH»,0 (2.0 2. NH AbLr
H———H 20 eq)“ /7: / . > /——2—/
HO HoN
3
1. Bocg(O), EtsN . “)
2. BzCl, Et;N _ “ HCLHO _ pee
BocHN saudd HzNﬁ _
EtsN, THF (J9)
\% a)
3,5 i) C6 bdn doan mach c6 thé:
diém R R R R R R
(1) I N N = ¢ N7 N_{I N
S S S S S S
R RR R R
o 303 1Y — (3700
S S S b S S S
R R R R RR
(3) IN_ N N = N4 N1\
S S S S S S
R R R R R R
w NIV Y = 3 T) 73
S S S S S S
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Hodc biéu dién nhy sau:

R
W [
\_/ S
R
R R
U—Q——Z_) = (3D
S \ S
R
R R
S
3) - /S\ ¢ /S\
R
R R R
8 S
@ U\ ) /S\ it /S\ <> /s\
R R

ii) Trong trudng hop ghép cip 2,2, c6 twong tac khong glan gifta cac nhém alkyl hodc glﬁa 2 gbc alkyl
v6i 2 ciip electron khong hen két ctia nguyén tir luu huynh néu hé vong thiophene ddng phing.
Phén tir polymer thay déi cAu dang bing c4ch xoay tryc Co-Cy’ nhdm giam céc twong tac khong glan nay.
Do d6, hai vong thiophene khong con ddng phing; 1am giam kha néng lién hop va kha néng xép chdng
chit chg&; 1am kha nang » dAn dién cta vat liéu polymer giam.,

tuong tac khong gian

'| - '
"R \ r

all Bl Y. ’\_7 i ﬂ_ﬂ U—g_s)

hai vong thiophene 1éch phang
hrong tac khong glan

b) Céng thirc chu tao trung gian M2 va M3:
CeH1s CeH1s

CIMg/(_S\ AMQC!

Co ché cho su hinh thanh polymer M:
CeH13

xtc tac [Ni] CeH1a CeHiz  Cq
i, i,
CiMg™ ~g~ ~Br CIMg [Ni]-Br CIMg

M2 xuc tac [Ni]

His

xuc tac [Ni] CeHiz  CgHys 01 CeHis  CgHis  Cetlia

AN ANAYE ,\)__~ N 7
CiMg S [Ni]-Br CiMg S Br

S S S
xuc tac [Ni]
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xuc tac [Ni] M2

A

xuc téc [Ni]

(Hoc sinh dé xudt co ché khéi ddu tir M1 thay vi M2 hodic co ché khde phis hop vén dwoc dii diém.

Tr ong i Lrong hop hpc sinh lam sai ddp dn xdc dinh C’TCTcua M2 va M3: xdc dinh M2 thanh M3 va nguoc
lai; néu viét co ché tao polymer M tir M3 ma hop li vdn dtr(rc i diém)

¢) Chét pha tap Q1 phu hop dé két hop vé6i polymer M dé lam vat lidu dién tur.

Giai thich:

Hq: vong thiophene cia polymer M giau electron. Trong 3 chit pha tap dua ra, duy nhé4t Q1 13 hop
chét hitu co ngheo electron (do higu ung hiit electron ciia —CN va -F). Vay Q1 pht hop dé pha tap
do cb phan trng oxi hoa — ki véi Q1 (electron chuyén dich tir M sang Q1).

CH1 R F "
NC CN NC CN
— = + [\ e = == +
NC CN S . NC (N
F F F F

(hoc sinh khong cdn viét phuong trinh phan ting)

a) V& cong thirc Haworth cho a-L- rhamnopyranose va ﬂ L rhamnopyranose.

@l e,

OH OH OH OH
a-L-rhamnopyranose ﬂ-[_-rhamnopyranose
Tir dit kién ham lugng nguyén t6 (theo khdi lwong)
%C = 58,2%; %H = 4,2%; %N = 8,5%; %0 = 9,7% va %S = 19,4%
= CTDG cua X4 1a: CgH/NOS
Tir dit kién phd khdi, PTK cta X4 14 165
= Cong thic phén tir cia X4: CsH7NOS.

) /\©\

S
X4
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b) Chu triic ctia X3, X2 va X1:

» 0S04K
L N.
N »SH
Yo O@—J OH—o
CH3 CH3
OH OH
X3 OH OH x5
0S05K
N HO
4@_}5 %(\yo\H k ﬂ C ]’N\0803K
OH 0
0 OH _
OH OH X1 OH

VI |1 | Dung dich phu hop 12 dung dich CuClz do dung dich CuClz chi phéan ting v6i Al ma khong phan tng
4,0 v6i ALOs.
diém 3CuCla(aq) + 2Al(s) — 3Cu(s) + 2AICI(aq)
Céc dung dich NaOH va HCI khong phu hop vi phan img véi ca Al va ALOs:
2NaOH + 2Al1 + 6H,0 — 2Na[Al(OH)4] + 3Ha
2NaOH + ALLO3 + 3H20 — 2Na[Al(OH)4]
6HCI +2A1 — 2AICI3 + 3H2
6HCI + Al,O3 — 2AICl3 + 3H,0

2 | Khéi lwong riéng ctia mang:
m

o mo.\‘/de

v, S,H

m

P =
Dién lugng cAn dé tao ramang: Q=KxS, x Hv6iK=2C pmt em? = ¥V, =S H= —%
Trong d6 Q duge tinh tir dién tich ctia hinh trén dd thi:

0 =%x5Ax2700s = 6750 (C)

v,=S,xH =% 67250 3375 pm cm’ = 0,3375cm’
1,08 3
= =3,2gcm
Al Y T

3 I(hél luQng méng: mnl = pmV = pa.\'ide X Voxlde

n

Goi thé tich cc 15 r5ng la Vp: Vn= Vp + Voxide

Do x0p ctia mang: & = —;”—
m

Thé tich ctia mot 18 tBng 13 v, img véi dién tich day 12 s, s6 lvgng 16 rdng 1a N
V,=vyx N =s,x HxN=nr’x HxN

K" =S’“><H
V, mr*xHxN ,
f=—Lt=———"T—=7r'n
v, S, xH

£(1)=3,14x(10x107)* x98 =3,07%
£(2) =3,14x(25x107)* x98=19,2%
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- Ti 16 khdi lwong riéng:
P ] I/:n =P oxide (Vm - Vp)

Vv -V 14
_ m P A P
P, m P, oxide ( V,,, J P, oxide ( V,,, )

wrtx Hx N wrtx N P
’0"' = pﬂ-‘idd I_W = po.\'ltle L= S = poxlde (1 — R n)

m

p, () 1—zrln 1-3,14x(10x107)*x98 1
p,(2) l-mrin 1-3,14x(25x107)'x98

Tong dién tich cation:
-3
0., = q'N, =1602x10""Cx —Oiz—il—o—%l—x6,02><1023mol“l =0,503C
23,0 g mol

. ) ,503 x
Mat dd dién tich trén bé mét mang: o= 0003 =-0,305 Cm™

>

(Néu thi sinh c6 cdch tra 161 khde ddp dn nhung ding thi van dugc di diém)
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