KY THI CHON HOQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG NAM HOQC 2025 - 2026

Mbén: HOA HQC

Thoi gian 1am bai: 180 phit (khdng ké thoi gian giao dé)
Ngay thi thir nhét: 25/12/2025

Pé thi gdm 05 trang, c6 06 cau

Cho: H=1,0; C=12,0; N = 14,0; O = 16,0; F = 19,0; Na = 23,0; Al =27,0; Si = 28,0; S = 32,0; C1=135,5;
K =39,0; Ca=40,0; Mn=55,0; Fe =56,0; 1 = 127,0; Zu=1;Zc =6, Zn=T7; Zo = 8; Zs = 16; Zp. = 26; Z1=53;
e=1,602x107"° C; F = 96485 C mol™'; h = 6,625x107* J s; ¢ =3,0x10* m s™'; R = 8,314 J K™ mol™;

2’3(?” =0,0592V; 0°C =273 K; 1 eV =1,602x10™"J; 1 nm = 10 m

Na = 6,022x10% mol™; 3298 K:
Ki hi¢u: s: van; [: 16ng; g: khi; ag: dung dich nuée; MO: orbital phén tir; AO: orbital nguyén ti.
Cau I (3,0 diém) Kham pha hydrogen trong mdi trudng lién sao

Mbi turorng lién sao (ISM) 1a khong gian giita céc ngdi sao, chita chti yéu khi va bui, trong d6 hydrogen la

nguyén t6 phd bién nhat.
1. Sir dung cdc AO hoé tri ctia nguyén tu H, xay dung gidn d6 MO cho phén tir H, va v& hinh dang (c6 chi 8

dAu) ctia MO lién két, MO phén lién kct
2. Trong ISM, phén tir Hy tdn tai chi yéu trong cac ddm may phén ti, noi cé nhiét do va mat d6 phén tir thap.

Cho rang, sy phan li H, thanh c4c nguyén tir H xay ra theo co ché gdm hai giai doan nhw sau:
- Giai doan 1: Phan tir Hy & trang théi co ban (trang thai A1) hip thu photon cé néng lugng phi hop (hv) dé

chuyén 1én trang thai kich thich H; : H, —"— i H, (1.1)
Hai trang thai kich thich dAu tién duoc ki hidu 1an luot 1a A2 va A3 véi ning luong cao hon trang thai A1
twong ing 1a 11,2 eV va 12,3 eV.
- Giai dogn 2: Phén 16n s phan t L, phit xa photon d8 quay vé trang thai A1, mét phan bj phan li thanh cac
nguyén tir H (c6 cu hinh electron 1s'), gidi phéng mdt nang lwong AE:
H, —— H(1s") + H(1s") AE (1.2)

Coi: AE giai phong & giai doan (1.2) chuyén hoan toan thinh déng ning cta hai nguyén tir H(1s') va mdi
nguyén tir nhan duge ning lwong nhur nhau; phan ti H; c¢6 dong ning ban dAu bang 0.

a) Tinh tdc d6 (theo m s™) ctia mot nguyén tir H(1s") tao thanh do sy phén li mdt phan tr H; tir trang théi A2 va A3,

b) Hiy cho biét (c giai thich), khi chidu chim photon c6 budc séng 250 nm vao phan tir Hp & trang théi co
ban c6 xdy ra sy phan li thanh cic nguyén tir H khong?
Cho biét: Nang luong phén 1i 1ién két ctia phan tir Ha & trang théi co ban 13 4,47 eV.
3.Ion CH! 12 mdt san phim tao thanh tir phan tng ctia Ha véi céc tiéu phan khéc
trong ISM. IonCHj c6 cu triic tam gidc déu, ndm trong mit phang xOy. Nguyén
tr C ndm & gbc toa dd va ba nguyén tir H (}(i hiéu 1a H,, Hy, He) ndm & cac vi tri
duoc minh hoa trén Hinh 1.1, trong d6 He nam trén tryc Ox.

a) Ap dung thuyét lai hod, giai thich sy hinh thanh lién két ho4 hoc trong CH!
va v& so dd xen phi cac AO d8 tao thanh lién két. Hinh 1.1. Chu trtie ota CHY

,b) SP td hop cdc AO 1s ctia ba nguyén tir H tao thanh céc orbital @1, @2, @3 dwoc ' ’
biéu dien nhu sau:

Hb \ Hb \ \ / Ha
\
/ /
\
®Hc on "
P1 P2 (0%}

Hay cho biét @1, 2, 3 c6 thé twong téc (xen phi) véi cde AO hod tri ndo cua nguyén tir carbon?
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Céu II (3,0 diém) San xuit va wng dung calcium oxide
Bo qua sy phu thude ciia nhigt dung mol chudn C{ vao nhiét d6; gi4 tri ciaCy va A HS,, ciia cc chat duoc

cho trong bang sau:

Chat CaCOs(s) | CaO(s) | COx(g) | CO(g) | Oa(g) | Na(g)
AHS, kKImol™ | —1206,9 | -635,6 | -393,5 | =110,5 | 0 0
CS, J mol' K- 82,34 41,84 | 36,11 | 28,95 | 29,10 | 29,00

1. Calcium oxide (CaO) dwoc sir dung rong rai trong san xut xi mang, thép, ... Trong cong nghiép, CaO duoc
san xudt chi yéu biang phwong phép nhiét phan CaCOs(s) theo phuong trinh hod hoc sau:
CaCOs(s) —— CaO(s) + COx(g) (2.1)

M6t nha may san xudt CaO tir CaCOj (coi nhwr khong chia tap chit) theo cong nghé 16 nung lién tuc. CaCOs
dugce cho vao 16 nung, di qua khu vuce gia nhiét, phan hiy thanh CaO(s) va CO2(g). Bé qua sy th4t thoat nhiét
ra mdi trudng va coi lwong nhiét tiéu hao lam néng thiét bj 13 khong déng ké; céc qué trinh duoc thye hién
trong diéu kién ding 4p P° =1 bar =1 atm.

a) Pua vao 16 nung 1,0 tAn CaCOs(s) & 25 °C. Phan ting phan hily CaCOs(s) x4y ra hoan toan. Céc san
phdm ra khoi 16 nung cé nhiét do 900 °C. Tinh lugng nhiét Q1 (theo kJ) cin cung cip cho 16 nung.

b) Trong mot quy trinh san xuft, ngudi ta dua 1,0 tAn CaCO;3 & 25 °C vao 16 nung cing véi O2(g), CO(g)
va mot sb khi khéc. Khi CO chay tao thanh COs(g). Cho rang:
- H8n hop khi (¢ 900 °C) duge dwa vao 10 nung c6 thanh phén vé sb mol: 75,0% Na; 2,0% O2; 9,0% CO va
14,0% CO,. Ti 1 cip khi 14 20,0 kmol khi trén 1,0 kmol CaCO:s.
- C4c phén Umg xay ra hoan toan; tit ca oxygen trong hdn hop khi dwoc tiéu thy trong phan wng dét chay CO.
- Céc san phédm ra khoi 16 nung c6 nhiét d6 900 °C.
Tinh lugng nhiét Q2 (theo kJ) cAn cung cip cho 16 nung theo quy trinh sén xuét trén,
2. Phin 16n bé tdng ding trong xdy dung dwoc 1am tir xi méng Portland. Xi méng Portland duge san xudt bang
céch nung hdn hop dét sét voi da voi dé thu duge clinker, sau do thém céc phy gia khac
Trong mdt 16 san xuét xi mang Portland, nguyén liéu ngp vao gdm dét sét da duoc sy kho va da voi véi phin
tram khoi lwong 14n luot 12 19,5% va 80,5%. Thanh phan khéi lugng ciia dét sét va da voi nhu sau:
- Dét sét say kho: 73,5% Si0z; 17,0% Al,03; 7,0% Fe,03; 1,2% K20 va 1,3% NayO.
- P4 v6i: 95,0% CaCO;3 va 5,0% tap chét tro.
Khi nhiét d6 dat khoang 900 °C thi CaCOs3 bi phan hily hoan toan thanh CaO va CO». Khi nhiét do tiép tuc
tang 1én khoang 1450 °C, CaO phéan tmg véi céc chit trong dit sét tao thanh 3Ca0-SiO,, 2Ca0:SiOy,
3Ca0+AlLO3 va 4Ca0+Al203:Fe;03. Khi CO» (coi la khi 1f twdng) sinh ra khong tham gia phéan (ing hoé hoc
nao va thoat ra khoi 16 véi lvu luong la 1350 m? (& 1000 °C, 1 atm) trong mot gio.
Tinh tbc d6 cép (theo kg gior l) cta mdi nguyen liéu dAt sét va d4 voi. Tinh ham luong (theo % khéi luong)
ctia CaO va ctia Fe,O3 trong hdn hop chét rén thu dwoc sau khi nung.

Cau III (2,0 diém) Cong nghé chlorine — kidm: mang ngin va khéng mang ngin
C6ng nghé chlorine — kidm 12 céng nghé dién phan dung dich NaCl d& tao ra ddng thoi Cl, va NaOH — céc
héa chét co ban cho nhiéu nganh cong nghiép.
1. Trén Hinh 3.1 minh hoa mét hé dién phan dung dich NaCl bédo hoa véi dién
cyec tro (ki hiéu A va B) va str dung mang ngin. Mang ngén chi cho cac ion Na*
di qua nho tuong téc véi cde nhém —SOsH trong cAu tric cia mang. Néu dung
dich NaCl ¢6 14n cac ion Mg?* va Ca?" thi hiéu qua ctia mang ngin s& giam. Do
do, trong quy trinh nay cin str dung NaCl ¢6 dé tinh khiét cao.

a) Viét phuong trinh céc ban phan ting xay ra trén céc dién cuc trong qué trinh
dién phén.

b) Hay chi ra tAt ca cac phét biéu dung trong s6 céc phat biéu sau day?

i) O dién cuc B xay ra qué trinh khi nuéc tao thanh hydrogen. mang ngén
i) Viéc thém mot lugng nho Na,CO3 vao dung dich trude khi bom vao bé Hinh 3.1, So db hé dién phan
anode r6i loc ciin nhdm muc dich chinh 1a ting ndong dd Na*, dung dich NaCl ¢c6 mang ngin

iif)Trong qua trinh dién phén, dung dich & khu vyc cathode c6 pH > 7.
iv) Dung dich bom vao qua khe (3) ctia bé dién phén 1 dung dich NaCl bao hoa.

2/5



¢) Tir gid tri A, G 5, cUa phan tmg: 2NaCl(aq) + 2H0()) — 2NaOH(agq) + Cla(g) + Ha(g), tinh hiéu dién thé 1
thuydt (¢ diéu kién chudn, 298 K) gifta hai dién cyc ctia h¢ dién phan. Biét A HS,, va S5, Cla Cac chét nhu sau:

Chat H,0(/) | NaCl(aq) | NaOH(aq) | Cla(g) Ha(g)
AHS,, kKImol™ | 2858 | -407,3 | —469,2 0 0
8, Jmol ' K7 70,0 115,5 48,1 223.1 | 130,7

d) Trong cong nghé chlorine — kiém, can 4p mot hiéu dién thé thye té 16n hon so véi gié trj tinh duge dy L1
P& xudt 2 Iy do dé giai thich.
2. Trong phong thi nghiém, céac nha khoa hoc di thuc hién chu trinh dién phén st dyng dién cyc lam tur vat
liéu NaxMnO2 d& tao ra Cl, NaOH va Ha ma khong ding mang ngan, Mbi chu trinh bao gdm hai bude dwgc
thue hién 1An lwot nhu sau:
- Buée 1: Nhing dién cuc lam tir NaxMnO, va mdt dién cye tro (Pt/Ti) vao dung dich NaOH 1,0 M rdi tién
hanh dién phan. Trong qué trinh nay, mot phén sodium thoét ra khoi NaxMnOz, thu duoc dién cyc Y.
- Buée 2: Sau khi dién phan & Bude 1, dién cyc Y duoc 14y ra, rira sach. Nhiing dién cuc nay cung véi mot
dién cuc tro khac (RuOo/Ti) vao dung dich NaCl bdo hoa va tién hanh dién phén.
Hai budc trén duoc lap lai nhidu 14n nho dién cyc lam ti NaMnO giai phong va ti nap sodium trong mdi chu trinh.

a) Cho ring, khi toan b lugng sodium thoat ra thi 1,0 g NaxMnOz trao dbi mot dién lugng 1a 121 mAh.
Xé4c dinh gia tri cia x.

b) Viét phuong trinh céc ban phan Ging x4y ra trén cac dién cyc (chi 18 cathode, anode) & hai budc néu trén.
CaulV (4,0 diém) Phan ng ester hod adipic acid va methanol
Dimethyl adipate (DMA) dugc coi 1a mot dung mdi xanh c6 kha néng thay thé dung mdi hitu co truyén théng
trong mot sb tmg dung cdng nghi¢p. DMA duoc tong hop bing phan ung ester hod gitia adipic acid
(HOOC[CH2]4COOH, ki higu 12 AA) vé6i methanol (CH3OH, ki higu l1a Me). San phdm trung gian trong qué
trinh ndy 1a monomethyl adipate (HOOC[CH2]4COOCH3, ki hiéu 1a MMA).
1. Adipic acid va methanol ban dAu duge 14y theo ti 16 mol tuong Gmg la 1 :m (m > 1). Tién hanh phan tmg
ester hod c6 mit xuc tac. Sau mot thoi gian, thu dugce hén hop dong nhét trong dé cac cén bing dugc thiét 1ap
v6i céc hing sb can bang (tinh theo ndng d6) K; va Ka nhu sau:

AA  + Me = MMA +H,0 K, =0,997
MMA + Me = DMA + H20 K2 =2,56
Hay cho bibt voitilé tron 1 : m bang bao nhiéu thi hi¢u sudt (1) tao ra san phém trung gian MMA la 16n nhit?
Tinh hiéu suét 16n nhét tao thAnh MMA.
2. P& nghién ctru dong hoc cua phan tmg ester hoa gifta AA va Me trong phong thi nghiém, ngudi ta thiét 1ap
céc didu kién sao cho phan ung duge coi la xdy ra mot chidu, theo hai budc. Nhu vy, phan ting c6 thé coi la
phan tng nbi tiép mot chidu bac mot gia dinh véi cac hing sb tbc do biéu kién k™ va k3" nhu sau:
obs obs
AA —55 MMA —2—5 DMA

Phan ting ester hod gitta AA véi luong du 1At 16n Me duge tién hanh & 60 °C, ¢6 mit xuc tac. Nong do ban
dAu ciia AA 1a C%AA) = 0,6250 M. Thyc hién phan Gng trong h¢ 4n nhiét, sau mdi khoang thoi gian nhét
dinh, x4c dinh ndng d6 ester DMA (Coma) va tbng ndng dd cc nhém ~COOH (Car) clia hon hop trong binh
phan tng. Cac két qua duoc trinh bay trong bang sau:

t, phit | Coma, mol L™ | Car, mol LT [t phat | Coma, mol L™ | Car, mol Li}
0 1,2500 16 0,6032 0,0222
1 0,0300 0,9955 18 0,6120 0,0132
2 0,0985 0,7873 20 0,6173 0,0078
3 0,1692 0,6193 21 0,6191 0,0059
4 0,2445 0,4850 22 0,6204 0,0046

5 0,3133 0,3785 23 0,6215 0,0035 N
8 0,4652 0,1773 24 0,6223 0,0027
10 0,5290 0,1060 25 0,6229 0,0021

| 13 0,5782 0,0487 30 0,6250 0 B

0

X4c dinh céc hing sb tdc do phan Gn K va ko qr dit liéu thuc nghiém thu duoc.
g ) p g X 2 g
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Chiu V (4,0 diém) Céc hop chit ciia sit

Sét (uon Fe) 1a mdt trong nhung nguyén td lqm loai pho bién nhit trén Trai Pét. Do cb Xu huéng thé hién
nhiéu sb oxi hoa khac nhau nén st tao ra mdt sb lugng da dang cac hop chét. Nghién ciru cAu tric va tinh chit
cac hop chét cia st cung cAp nhiéu thong tin hitu ich trong ly thuyét hod hoc hién dai vA md ra tmg dung
trong nhiéu linh vye.

1. X1, X2 va X3 1a cac hop chét cua sit. Anion cua X1, X2 va X3 d8u chira 4 nguyén tir oxygen. S6 oxi hoa cia
sit trong cac hop chit nay tang dén theo chiéu X1 < X3 < X2. Khi nung Fe,03 véi K0 trong ludng khi O,
néng & 450 °C thu duge muo1 ran mau tim X1 (phdn itng 5.1). Suc khi Cl2 qua huyén pht Fe(OH)s trong dung
dich KOH dic thu duge mudi rAn mau tim do X2 (phdn ting 5.2). Nung X2 véi KOH & 600 °C thu duge X3
(phdn itng 5.3). Trong nudce, X1 va X3 d&u bi phan huy tao thanh X2 nhung khong cé khi thoét ra (phdn iing
5.4 va 5.5). X2 1a chét oxi hod manh. Hoa tan X2 trong dung dich H2SO4 lodng thi X2 bj phén huy, thu dugc
khi khdng mau (phdn itng 5.6). Moment tlr spin p ctia X2 bang 2,83 pp. X4c dinh cong thirc hoa hoc cua X1,
X2 va X3 va viét cac phuong trinh phan ting tly 5.7 téi 5.6.

Cho biét: p duge tinh theo cong thirc p=y/n(n+2) (us) véin la s electron ddc than.

2'. .Trong phén;g thi nghiém, céc} p}u’rc chat cta s‘ét tr )54 NaNO,, CH;COOH

tdi X11 dugce tong hop theo so do & Hinh 5. 1. Thanh phan >

céc phirc chat tr X4 té1 X11 déu tuan theo quy tic 18

it NaNO,, CH;ONa/CH;0H
a) X4 va X6 la cac phirc chat don nhén (chi c6 mot co tia UV Na, NHj,

P N s ox Fe ., ¢ »X5—2 35 X6

nguyén tir trung tAm). Phirc chat X5 cé hai loai nguyén tir 150 °C. 175 atm —

carbon véi ti 1€ 12 1 ; 2. Phan trdm khoi lugng sat trong 1. pyridine

X5 14 30,77%. X4c dinh cong thirc hoa hoc cua X4, X5, 2.kod

X6 va v& cdu tric ciia X5. X11
b) X7 va X8 la cac phirc chat don nhan. X7 chira anion 1] ; K,S(aq)

phite, trong khi X8 la phic chat trung hoa. Nguyén tir - 2 A0C0N°  x9 2 9 o X10

2. Fe, NO, acetone

trung tAm trong X7 va X8 c6 cung sb phdi tri, Phén trim . . ,
Hinh 5.1. So d6 tong hgp cac phire chat cua sat

khdi lwong cua carbon va nitrogen trong X7 1An luot 14
18,65% va 7,25%. Xéc dinh cong thirc hod hoc cuia X7 va X8. V& cu triac oua X8 va anion phuc trong X7.

¢) X9 1a phirc chét tlung hoa. X10 va X11 chira amon phtic. Pic diém cAu tao cia phiic chét X9 twong tw
cAu ndi trong phirc chét X10. Phan trim khéi lugng st va nitrogen trong X9 14n luot 14 23,05% va 11,52%,
trong X10 14 29,95% va 14,97%. Anion phitc ctia X11 chira hai loai nguyén tr Fe véitilgla 1 : 3. Phén trim
khdi lugng cua sit va oxygen trong X11 twong tng 13 33,63% va 31,23%. Khéi lwong mol cua X9 nho hon
500 g mol™, ctia X11 nhé hon 700 g mol™!. X4c dinh cdng thirc hod hoc ctia X9, X10 va X11. Vé chu tric cua
X9 va anion phtrc trong X10 va X11.

Cau VI (4 0 diém) Chuédn d9 acid — base: tir phong thi nghiém téi wng dung thye tién

Cho biét: 0 25 °C, (H20 + CO2(aq)) c6 pKai = 6,38 va pKaz = 10,32; pKw(H20) = 14,00; khoang pH chuyén
mau cta phenolphthalein 14 8,0 — 9,6; cta methyl orange 1a 3,1 — 4,4.

1. Tinh pH ctia dung dich Na2CO3 0,10 M va pH ciia dung dich NaHCOs3 0,10 M.

2. Dung dlCh NaOH dugc sir dung phd bién trong chuin do acid — base. Khi bao quan dung dich nay cén hru
y tranh tiép xtic véi khong khi do phan ting ciia NaOH véi céc khi tao ra cac mubi, phd blen la carbonate.
Ban Viét tim hiéu phwong phép xéc dinh thanh phan ciia dung dich chira NaOH va mudi carbonate hozc
hydrogencarbonate. Viét 14y 5 dung dich duge d4nh s6 ngdu nhién tir DD1 t6i DD5 gdm: dung dich NaOH; dung
dlCh NaHCOs3; dung dich NazCO3, dung dich chita Na,COj3 va NaOH; dung dich chira Na;CO3 va NaHCOs. Viét
tién hanh xé4c dinh thanh phan mdi dung dich theo phuwong dn I nhu sau:

- Chudn d3 10,00 mL mdi dung dich bang dung dich HCI 0,1058 M véi chi thi phenolphthalein thi tiéu ton
Vphe mL dung dich HCL
- Thém tiép vai giot chi thi methyl orange va chun d¢6 | Dungdich | DD1 | DD2 | DD3 | DD4 | DD5
tiép, ghi lai thé tich dung dich HCI tiéu ton 12 Ve mL. | Vphe, mL | 8,20 | 7,25 | 5,75 - 18,20
K&t qua duge tdng hop trong bang bén (déu “-” nghia la | Vmer, mL_ | 8,20 | 15,50 | 6,25 | 7,35 | 16,40
khong thye hién duge phép chudn do).
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a) Bién luan dé xac dinh céc chit tan c¢6 trong mdi dung dich tir DD1 t&i DD5 va tinh ndng do (cac) chit
tan co6 trong DD3. _

b) Tiép theo, Viét ldy mot dung dich chtta Na2CO3 va NaOH, ki higu 1a DD6 va xdc dinh ndng dd cac chit
tan theo phwong dn I nhu trén. Sau do, Vit tiép tuc xac dinh theo phwrong dn 2 nhu sau:
- ChuAn d6 10,00 mL dung dich DD6 bing dung dich HCI 0,1058 M véi chi thj methy! orange thi tiéu ton Vi mL.
- Léy 10,00 mL dung dich DD6 cho vao binh nén, thém mdt lugng du dung dich BaCly, l4c déu, chudn do
bing dung dich HCI 0,1058 M v6i methy! orange thi tiéu ton V2 mL.
Thiét lap bidu thire x4c dinh ndng d mol ciia céc chét tan c6 trong DDB theo phuong dn 2 v dénh gid (c6 giai
thich) phwong dn 1 hay phuong dn 2 cho két qua chinh x4c hon?
3. Chudn dd acid — base 1a co s& cua phuong phap Kjeldahl, mgt phwong phép phd bién dé xac dinh ham lugng
protein trong thyc phém. Trong mdt quy trinh phén tich ham lwong protein trong mAu ngii cbe theo phuong
phap Kjeldahl, ngudi ta tién hanh nhu sau:
- Buéc 1: Cho 1,2486 g bot ngl cbe vao binh (1) chtra 15 mL dung dich H2SO4 déc, thém xac téc, dun s6i hon
hop trong 2 gid. Toan b lugng nitrogen trong protein coi nhu chuyén

ho4 thanh NHj .
- Buée 2: Lam ngudi binh (1) chira dung dich thu dugc sau Budc 1 dén -L___Mm,n
nhiét d6 phong. Loai bé xtic téc, sau dé cho thém 200 mL nudc cat, da 1.
bot va 25,0 g NaOH. Nhanh chéng lap binh cau vao hé théng chung ct L

<« f—nuéc

)

nhu minh hoa & Hinh 6.1. —_
- Buéc 3: Chung cét dé thu khi NHs vao binh (2) chira 50,0 mL dung 1)
dich HCI 0,0935 M. Pau ng (3) dit & dudi mét dung dich HCL S, (2
- Buéc 4: Sau khi qué trinh chung cAt két thic, 1am ngudi binh (2) chira Ea%@S :
dung dich dén nhiét o phong. Chuén dd toan bd dung dich ¢ binh (2) véi Hinh 6.1. So dd hé chung cit
chi thi methyl red b?mg dung dich NaOH 0,0588 M thi tiéu tdn 36,85 mL '
dung dich NaOH.
Biét rang phan trim khdi lwgng nguyén t6 nitrogen clia protein trong ngfl cbe 14 17,54%. Tur két qua phan tich
theo quy trinh trén, tinh dugc phan trim khdi lugng protein trong mAu ngti cbc ban dhu 1a h%.
a) Hay chi 16 (khong cdn gidi thich) m&i phét bidu sau day 1a PUNG hay SAI va ghi két qua vao bai lam:
i) Protein 1a hop chét cao phan tir chira mot hay nhiéu chudi polypeptide.
ii) Vai trd ctia HaSO4 & Budre 1 1a oxi hod nitrogen trong protein thanh NHj .

iif) Dung dich thu dugc trong binh (2) ngay sau Bude 3 ¢6 méi trudng gn nhu trung tinh do NHj 14 acid yéu,
iv) Gid tri ctia h 1a 16,03, (Két qua cdc phép tinh trung gian khéng dwoc lam tron, chi két qud cudi cing
duoc lam tron dén hong phan trdm)
b) Liét ké tit ca c4c thao tédc han ché su thét thoét ctia NHj dd duge md ta trong quy trinh phan tich ¢ trén.
------------- HET
* Thi sinh KHONG duoc sit dung tai ligu;
* Gidm thi KHONG gidi thich gi thém.
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KY THI CHON HOQC SINH G101 QUOC GIA
TRUNG HQC PHO THONG NAM HQC 2025 - 2026

"‘mﬁ e

‘ Moén: HOA HOC
@55}})% j(u;’g/uﬁm thre 9

Ngay thi; 25/12/2025

Dap 4n gdbm 07 trang
Ciu Noi dung
I 1. CAu hinh electron cva H & trang thai co ban: 1s!
(3,0 | Gian db MO ctia phan tir Hy:
diém) AO(H) MO (H;) AO (H)

¥ o * ‘\‘
/
4 vl_! N

4=
Is

7

N 1‘# P ls
\_{ /

Oy

Chu hinh electron ctia phén tir Ha: (o5)%. Hinh dang cdc MO:

N B

MO lién két

1
)
1
1
[l

5%

MO phan lién két

2.9) H,—">H,——>2H+AE
AE = E(H,) - E(H,)~ BDE(I,)
v&i BDE: niing lwong phan li lign két H-H
Khi phan t& Ha bj phan li thanh céc nguyén tir H tir trang thdi A2: AE=11,2-4,47=6,73 eV
M3Bi nguyén tir H coi nhw nhan % AE => dong ning (%) mdt nguyén tir H nhéin duoc la:
Eq=6,73/2=3,365 eV =5,39x10""J

lﬂV

~19 23 -1
2%5,39%x107°Jx6,022%x 10" mol =2.55%10° ms™

El[

\/E

H142,75%x 10" ms™.
he

Twong ty dbi véi sy phan li tiy trang thai A3: AE=12,3 —

1,0x107 kg mol™
4,47=1,83 eV, tinh dugc vén tbe ctia nguyén tir

-34 *ms™
6,625%107" Jsx3x10° ms =7,95x10""J = 4,96 eV

b) Ning luwgng cia photon: & = = =

250x107 m

Ning lugng ndy 16n hon néng lugng phén li lién két, nhung chua di dé kich thich Ha 1én Ha* (trang théi

A2 hoiic A3) nén khéng xay ra qua trinh phén Ii.

3.a) Céu hinh electron cia nguyén tiv C & TTCB: 1s%2522p?, & trang théi kIch thich: 1s22s'2p*:
O sp?  2p

C'; [He] - _ —+ C*[He] . - ey D
o --II]

1s 1s 1s
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Trong CHj, C* & dang lai héa sp?, 3 AO lai héa xen phii v6i 3 AO cuia 3 nguyén tir H tao thanh cac lién

két o.

b)

@1 tuong tac véi 2s @3 twong tdc véi 2py

(Hoc sinh khdng cdn vé hinh mé td tuong tdc/xen ph giita cdc orbital)

I
(3,0
diém)

1,0x10%g
100,0 g mol™
CaCOs(s) — CaO(s) + COa(g)
A 3o (2.1) = A Hjge (CaO,s) + AH3, (CO,,8) — AHy, (CaCO,,5)=177,8Kk] mol™
3298 K (25 °C), dé phan huy 10 kmol CaCOs cAn mot lugng nhiét:
177,8x10x 103 kJ = 1,778 x 106 !(J
Lugng nhiét cAn d& néng san phém tir 25 °C 18n 900 °C la:
[n(Ca0) x CS (Ca0) + n(COz)x Cp (CO2)]x AT
= ’10x 103 mol x (41\,84x 103 +36,11x107) kJ mol™ K~'x (1173 —298) K = 0,682 x 108 kJ
Tdng lwong nhiét cAn ding: Qr = 1,778 x 106 kJ + 0,682 x 106 kJ = 2,46 x 106 1J

L.a) Agyco, = =1,0x10* mol =10 kmol

b) B& phan hiy 10 kmol CaCOs thi lugng khi ban dAu cin cp 1a 200 kmol gém:
nN = 150 kmol; nO,= 4,0 kmol; nCO = 18,0 kmol; nCO, = 28,0 kmol.
CaCOs(s) — CaO(s) + COa(g) 2.1)
Theo 1.a), phan tng (2.1) cAn duge cung cAp mot lugng nhiét 12 Qp = 2,46 x 106 kJ dé tao ra hdn hop san
phAm gdm 10 kmol CaO va 10 kmol COz ¢ 900 °C.
Khi cdp hdn hop khi, xay ra phan tng chéy cia CO:
CO(g) +1/202(g) — COa(g) (2.2)
Lugng nhiét téa ra ciia phan tmg chay 1 mol CO & 900 °C (1173 K) 1a

1173
A, (22) = A, (22)+ [ AC,dT , trong do:

298

A, (2.2) = AH (CO,,2)— A HE,, (CO,8)~1/ 2% AHiy (0,,8) = —283,0kJ mol™

298
173

[ AC,dT =[C}(CO2) ~C5 (CO) - ¥ax Cy (O] AT =647 kJ mol
298

AH?,,(2.2) = —283,0 kJ mol™ — 6,47 kJ mol™' = -289,47 kJ mol™!

Khi dét chay 8 kmol CO bang 4 kmol Oz tao ra 8 kmol CO thi lirgng nhiét toa ra la:

(~289,47) kJ mol™" x 8,0x 10° mol =-2,316x 10 kJ

Luong nhiét téa ra nay s& b trir mot phén cho lwong nhiét Qi cin cung cAp. Lugng nhiét phai bd sung
trong trudng hgp ndy 1a: Qy = (2,46 x105-2,316x 10¢) kJ = 1,44x 10° kJ
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2. 1000 °C, lugng CO, thoat ra trong 1 gi¢r 1a 1350 m?:
" ﬂ 1,01325x10° Pax1350m’
“ " RT  8,314Jmol"K™ x1273K

= n(CaCO:;) = 12,924 kmol; m(CaO) =12,924 kmol x 56 kg kmol™ =723,7 kg

Khéi lugng nguyén ligu can clp trong 1 gid:

| magvei = 12,924 kmol x 100 g mol~'/0,95 = 1360,4 kg

makse = 1360,4 kg % 19,5/80,5 = 329,5 kg

M(hdn hop rén sau khi nung) = 1Mdé voi + Mdfesét — m(Coz)
=1360,4 kg +329,5 kg — 12,924 kmol x 44 kg kmol™!
=1121,2 kg

m(Fex03) =329,5%0,07 = 23,1 kg_

Ham lugng CaO va Fe;Os trong hén hop réin sau khi nung:

%mCaO = (723,7 kg/1121,2 kg)x 100% = 64,5%

%mFe;03 = (23,1 kg/1121,2 kg)x 100% =2,06%

(Hoc sinh tinh s6 mol CO; & dp sudt 1 bar vén dirge diém 16i da)

=12924 mol =12,924 kmol

111 1. a) Anode: 2Cl7(aq) = Cl(g) +2e”

(2,0 | cathode: 21{20(1) +2e” = 20H (aq) + Ha(g)
diém) | by Phat bidu dung: (i), (i),

Diém chdm = [(s8 phat biéu chon chinh xdc) — (s phdt biéu chon khong chinh xdc)] x 1/8. DPiém thdp
nhdt 1 0 diém.

¢) Tir céc gid trj A;HS0eva Sy, tinh duge
A HS,, = 447,81 mol™ va A S5y =79,0 JTK™ mol™
Hiéu dién thé If thuyét (& didu kién chuén, 298 K) giita hai dién cyc cua hg dign phén:
IA G| A —TA S| [447,8x10° T mol™ ~298x 79,0 mol 'K~ |_2 )y
nF | | nk || 2x96485Cmol™ |

Higu dlen thé 1f thuyét ti thidu cAn 4p vao hai dién cyc cua hg dién phan 14 2,2 V.
d) P& xuét 02 1i do giai thich:
—Tiéu hao dién nang trong qué tlinh tr uyen tai do dién tr¢ binh, dién tro mang,
— Qué thé cua dién cuc, trong thyc té v6i mdi loai dién cyc ngudi ta 4p mot thé 16n hon gid trj thé 1i thuyét dé
phén ting dign phén xay ra.
(Hoc sinh dé xudt cdc phuong dn hop li khde vdn duwoc diém t6i da)

2.a) S electron t8i da trao ddi & dién cuc Na,MnO2 do sy trao ddi cdc ion Na':

Na,MnQ; = xNa* + xe + MnO»

1 X
ayMnQ;) = ———mol => n(e) = ———mol
nNaMnOz) = = 87 © = aer87

g = n(e)xF = molx96485Cmol™ =121x10° A x3600s = 435,6C = x = 0,44
23x+87

b) O buéc I

Cathode: 2H0(7) + 2¢” = 20H(aq) + Ha(g)
Anode: Nag44MnO; = yNa*+ ye + Nag44.yMnO;
O burée 2:

Cathode: yNa*+ ye + Nao,44.MnQO2 = Nag 44MnO2
Anode: 2Cl(aq) = Ch(g) + 2¢e~

v |1 AA + Me = MMA + 0 Ky = 0,997
4,0 MMA + Me = DMA + H,0 Ko= 2,56
diém)
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K,[AA][ Me]

_ [MMA] _ [H,0] _ 1
[AA] 0 KiLAAMe] | KEGLAAMGY — D01 || Kol Me]
[H,0] [H,0] K, [Me] [H,0]
(trwong hop bidu dién Kep khong c6 sy tham gia ciia san phdm nuwde thi bj trir diém)
o [Me] 1
Dit: x= - = .
[#,0] 1 + 14+ K%

1
Vl-—+K)L>2>< —xKx 2x, |+ Déu“—”xayxakhlL=K2x3x=
Kx Kx KK,
:>77!l‘lﬂ)( N =
1+2x% "»{g
Kl
dn

(Hoc sinh c6 thé dimg cong thirc tinh dgo ham 1,,,, khi Y =0)
x

Hiéu svét tao thanh MMA [6n nhét: 7,,, = 1 = 1 =23,78%
K, 2,56
142% == 1+2% |——
KI

0,997
K, [Ad][Me]

[MMA] = ST =K, x AA]x\/__—[AA] \/"

=[44]

[ DMA] =

[H,0] =[MMA] + 2[ DMA] = [AA]X( J

[AA]X[ \/‘ +2]
[H,0]

= [Me] = === =

\/Kle \/Kle

24 % .
= [Me], = [Me] +[MMA] + 2[ DMA] = [ AA] \/—2 + 2L 4o
KIK2

2 1
[Me], =[AA) —+ £-+2 =[AA] + + 0957 o2 = 4,267 x[ AA]
/ KK, J0,997x2,56 2,56 '\ 2,56

[AA] =[AA)+[MMA] + [DMA]

K, 9 0,997 ) _
=[AA](1+\/—;—241) [AA](2+\/1:] [AA][ 2,56j 2,624 x [ AA)

[d4], 2,624x[44] 1 o 1 1
[Me], 4,267x[AA] m m 1,626
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2. Cupo™ Cans +Cuiat Comar = Caar= Cano— Cuma.— Comay

Cani = 2Canc+ Cumay = Cans = Caao — (Cary —2Caay) — Comay
Caar=Car+ Cpma,— Canap
Cumas = Caiy —2Caayr = Carg —2(Cait + Comas — Cano) = 2(Caao — Coma,) — Cae

AA —H 5 MMA; = Lo =—k*C,,, = In =" Cons _ =~k (*)
dt AA0
Tir s6 liéu di cho, tinh dugc ndng d6 Caay va Cvma
t, phiit | Caay (mol L™ N1 Cwmmay (mol L") | t, phit | Casy(mol L") | Cmmas (mol L D)

0 0,625 0 16 0,0004 0,0214
1 0,4005 0,1945 18 0,0002 - 0,0128
2 0,2608 0,2657 20 0,0001 0,0076
3 0,1635 0,2923 21 0,0000 0,0059
4 0,1045 0,276 22 0,0000 0,0046
5 0,0668 0,2449 23 0,0000 0,0035
8 0,0175 0,1423 24 0,0000 0,0027
10 0,0100 0,086 25 0,0000 0,0021
13 0,0019 0,0449 30 0,0000 0

Hbi quy tuyén tinh thu dugc £ = 0,4446 phiit™

(Hoc sinh cé thé tinh k™ tix (¥) va ldy gid trj trung b/‘nh)

Quan sét s6 lidu thuc nghiém cho théy, tr t =21 pht, nong d0 AA=0 = tirthoi diém nay, téc do phan
ting duoc x4c dinh gn ding boi téc do chuydn héa ciia chit trung gian MMA.:

c
_k;bsCA,MM', = Iﬂ MAA = _kzubs[
dt MMA0
Sir dung céc s6 ligu tirt =21 (phut) t6i t =25 (phit) tinh dugce gid trj trung binh:
I =0,2583 phit.

(Hoc sinh dp dung dpng hoc phdn teng ndi tiép cho Camaa va tinh dimg k; " ciing diege diém 10i da)

dCopy 1]

(4,0
diém)

L p=n(n+2) =2,83 = n=2, ion sit trong thanh phan anion X2 ¢6 2 electron dgc than = c6 céu hinh

3d? = Fe & dang Fe(VI), c6 so oxi héa 1a +6. X2 [a K2FeOs.
X1 1a K4FeOy trong d6 Fe c6 sb oxi héa 1a +4. X3 1a KsFeOq trong d6 Fe 6 sb oxi hoa 14 +5. Céc phuong

trinh phan tng:

Fey03 + 4K50 + 1720, —E¥C—5 2K4FeOy (5.1)
2Fe(OH)s + 10KOH + 3Clp — 2K2FeOq + 6KCl + 8H;0 (5.2)
4K,FeOy4 + 4KOH —2C 5 4K3Fe04 + 2H20 + 02 (5.3)
3K4FeOq + 81,0 — KaFeOq + 2Fe(OH)s + 10KOH (5.4)
3K3FeOq + 4H,0 — 2K FeOq + Fe(OH)3 + SKOH (5.5)
4KaFeOq + 10H;S04 — 2Fea(SOx)s + 30, + 4K2804 + 10H20 (5.6)

2.a) V1 thanh phan céc phirc chét déu tuan theo quy tic 18 electron
X4: [Fe(CO)s)
X5: [Fez(CO)g] v6i 2 loai phéi tir CO véiti 1§ 1: 2

OC,//”
OC——Fen,_Fe-——CO

o I///C\\\\‘ Y,
N %,
oC \0/ “co

G
0]

X6: Nay[Fe(CO)q4]
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b) Xéc dinh X7, X8:

X7: NaFeCsNO4 = Na[Fe(CO)3(NO)] X8: [Fe(CO)2(NO):2]
- oC
RS \ o WO
Fe'l,

oc/ o / \NO
¢) Xéc dinh X9, X10, X11: X10 K2[Fe(NO)2S]2
X9: [Fez(NO)412] \ 2-

ONuy,, / ‘. \\\\ NO

ON/”I[, / \ n\\\\\NO ON/ \ /F .

N & N /F o
X11 Kz[Fm(CO)B]

\Y/

GO

OC\ co /
oCFazz- / ------ Fe<co

OC/\\\/

Néu hoc sinh vé cdc cong thite khdc phit hop vdn cho diém tdi da.

VI
(4,0
diem)

1. Dung dich Na2CO; 0,10 M:
(6.1a) COY + H,0 —= HCO; + OH" Kb=K,/Ka, =10™/10""* =107

(62a) HCO; + H,0==(CO, +H,0)+0H  Kb,=K/Ka, =10"/10"" =107
(6.3a) H,0=—=H" + OH" K, =10
ViKb, 3> Kb, > K, = cén bing (6.1a) 1a chi yéu:
COY + H,0 == HCO; + OH~ Kb, =10~
C: 0,10
[ ] 0,10—x X X

2
0—;— 107 = x =4,467x 107 = [OH ] =4,467x107

= [H"]=2,239x10"" M = pH=11,65
- Dung dich NaHCO; 0,10 M:
(6.1b) HCO; + H,0 —= (CO,+H,0)+0H"  Kb,=K, /Ka, =10 oAt =

(62b) HCO; ——=CO; + H' Kay = 1071032
(63b) H,0 —— H" + OH" K, =10"
C>> Ka,va Ka,xC= 1()_“‘32 >K,,co thé 4p dung cong thirc tinh pH cho hé dém:

pH =— (pKa +pKa,)=— (638+1032):> pH = 8,35

2. a) Cac phén ng c6 thé xéy ra:
NaOH +HCl — NaCl +H;0 0
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Na;CO3 + HCl — NaCl + NaHCO3 )
NaHCOs3 + HCl — NaCl + CO; + H,0 3)
- Néu dung dich chi c6 NaOH thi Vphe = Ve = DD1 12 dung dich NaOH
- Néu dung dich chi c6 NaHCO3 thi chi xay ra phan ting (3) va khong thyc hign dugc phép chufin do véi
chi thi phenolphthalein = DD4 l1a dung dich NaHCO;
- Néu dung djch chi c6 Na2COs thi x4y ra phan tng (2), (3) = 2Vphe = Vmer = DD5 12 dung dich
Na,COs.
- Néu dung dich chita Na2COj3 + NaHCO3 thi xy ra phéan tmg (2) va (3), Khi d6 2Vphe < Vimer => DD2 Ia
dung dich chira Na2CO3 + NaHCO;3
- Néu dung dich chita Na,CO3 + NaOH thi xay ra cdc phan Gng (1), (2), (3), khi d6 2Vhe > Vinee => DD3
12 dung djch chira Na,CO3 + NaOH
Tinh ndng d6 céc chét tan trong DD3 chita NaOH va Na;COs:
Dit x, y 1An luot 14 s6 mmol NaOH va Na;COs. Ta c6 hé phuong trinh:
x+y=0,1058x5,75
x+2y=0,1058%6,25
Giai hé phuong trinh = x=0,5555 (mmol) va y = 0,0529 (mmol)
Nong d6 ciia NaOH = 5,555x 102 M va ciia Na;CO3 = 5,29%x 10~ M
b) Theo phirong dn 2:
C(NaOH) = 0,1058 xV2/10,0
C(Na,CO,) = 0,108 V=Y L
2 10,0
Phuwong dn I cho két qua chinh x4c hon phuong dan 2. Tr ong phirong an 2, khi chudn d6 véi methyl orange
(khoang pH chuyén mau 1 3,1 - 4,4), tai diém két thuc chuén d6 dung dich cé méi trudng acid. Néu khong
loc két tia BaCOs thi BaCOs tan déng k& dfn t6i sai s6 hé thdng I6n hon nhidu so véi phiong dn 1.
(Hoc sinh dé xudt phwong én va gidi thich theo cdch khdc hop li ciing dwrpc diém tdi da)
3.ayb-S-S-D
b) Céc thao tac han che s thit thoat NHa:
- Lam ngudi binh ciu chua dung dich thu dugc sau Budc 1 dén nhiét d6 phong.
- Nhanh chéng Iip binh cu vao hé thdng chung cét.
- PAu éng (3) dit & dudi mit dung dich HCL.
(Hoc sinh dwrpc diém 16i da néu liét ké duwoc it nhdt hai thao tdc)
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BO G 'OODEQG\VA })Ao TAO KY THI CHQON HQC SINH GIOI QUOC GIA
SN TRUNG HQC PHO THONG NAM HOQC 2025 - 2026

Mbén: HOA HQC

Thoi gian 1am bai: 180 phit (khdng ké thoi gian giao ae)
Ngay thi tht hai: 26/12/2025

Dé thi gdm 05 trang, c6 06 céu

Cic chit va ki higu viét tdt: aa: amino acid; Ac: acetyl; Ar: aryl; 9-BBN: 9-borabicyclo[3.3.1]nonane; Boc: fert-
butoxycarbonyl; +Bu: fert-butyl; Bz: benzoyl, Cbz: benzyloxycarbonyl; DBU: 1,8-diazabicyclo[5.4.0Jundec-7-ene;
DCM: dichloromethane; DIAD: diisopropyl azodicarboxylate; DMF: N, N-dimethylformamide; DMS: dimethylsulfide;
DMSO: dimethylsulfoxide; dppf: diphenylphosphinoferrocene (phdi tir); DPPA: diphenylphosphoryl azide; Et: ethyl;
IBX: o-iodoxybenzoic acid; LDA: lithium diisopropylamide; LIHMDS: lithium hexamethyldisilazide; Me: methyl;
MPO: 4-methoxypyridine N-oxide; NMO: N-methylmorpholine N-oxide; PCC: pyridinium chlorochromate; Ph: phenyl;
PMHS: polymethylhydrosiloxane; PPTS: pyridinium p-toluenesulfonate; PTK: phén tu khdi; py: pyridine; TBAF:
tetrabutylammonium fluoride; TBS: rert-butyldimethylsilyl; TIPS: triisopropylsilyl; Tf: trifluoromethanesulfonyl; TFA:
trifluoroacetic acid; THF: tetrahydrofuran, TMEDA: N,N,N’ N -tetramethylethylenediamine; TMS: trimethylsilyl;
Ts: p-toluenesulfonyl.

Cho: H=1,0; Li=7,0,C=12,0;N = 14,0; O = 16,0; Na=23,0; Al =27,0; S = 32,0, C1=35,5; K =39,0;  um= 10" m
1 nm = 10 m; Na = 6,022x10% mol ™.

Béng tin hiéu mot s dao dong hod trj trén phd hdng ngoai (IR).

Lién lét S6 séng (em™) ?{g‘:ﬁ:ﬁ g‘ Lién két S6 song (cm™) ?}2?} (:)iﬁ%n
~O—Hacohol/phenol 3650 — 3200 Manh, tu Lién kétboicia Cg | 2300 —2000 | Trung binh/yéu
~O—Hcuboxylic acid | 3300 — 2700 Manh, th rong  |-CO—Hudenyde 2850 —2700 Yéu
-]{I—Hamine,ammc 35003130 Manbh/trung binh :CZO 1820 — 1650 Manh

Caul (3,5 diém) Ciu tao va tinh chiit ciia hop chit hitu co
1. a) Gén gid tri (khong cdn gidi thich) nhiét dd néng chay hodc nhiét d¢ s6i twong tng v6i mdi chét sau:

i) Cho cac chit nonane, decane, heptane, octane va nhiét do nong chay (khong tuong tmg) cuia ching 1a
-91 °C, -57 °C, -53 °C, -30 °C.

if) Cho céc chét butan-1-ol, butanal, propanoic acid, butan-1-amine va nhiét do s6i (khong twong ing) cua
ching 1a 75 °C, 77 °C. 118 °C, 141 °C.

b) Sap xép (khong cdn gidi thich) céc tiéu phan sau theo thir ty ting din do bén tir trai sang phai.

i) Tiéu phén carbocation: ii) Tidu phan gbc tw do:

Me Me H Me
@ H )\@%Me Ph. @ Me Me.@ Me .
Me)\( Me Y \|/ Me)\Me Me)\Me Me)\ /k
H Me Me H
A1 A2 A3 A4 A5 A6 A7 A8

2. Phé khdi lugng 12 phwong phép hiéu qua dé xac dinh céu tao peptlde va protein. Trong diéu kién phan tich
phd khdi lwong thich hgp, phén tir peptide chu yéu bj phan cét lién két peptide ~CO-NH- dé tao thanh céc
phan manh chinh nhw vi du duéi day:

__--lién két peptide bj cat

] hd
HS w®'He 9 H khollglu?qng HE H ® opyf
H,;N—C—C---N-C—C—~N-C—C---N—C—CO,H HoN— C C---N—C—C=0 + H3N—C—C---N-C-CO,H
I H | ' | H | H | I H
R RX . Rx+1 R R1 RX Rx+1 R"
- —— — E\ ! & W
donviaa donviaa 'donviaa  donvjaa
thr nhat thit x thit x+1 thi n
Pham vi cu hoi chi tép trung vao cach phan cit peptide nhu trén va céc a-amino acid dugc cho duéi day:
Amino acid | Cong thirc cdu tao PTK | Amino acid | Céng thitc cdu tao PTK
Gly CH,(NH2)COH 75 Met CH3SCH2CH,CH(NH2)COH 149
Ala CH3CH(NH»)CO,H 89 Phe PhCH,CH(NH,)CO,H 165
Val (CH3),CHCH(NH)CO»H 117 Tyr p-HO-CsHy-CHCH(NH2)CO2H 181
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a) Tién hanh phan tich tripeptide Val-Gly-Ala (PTK = 245) bing L thuat ph khéi lwong & trén thu duge
céc phén manh chinh c6 gia tri m/z: 90, 100, 147 va 157.

V& cong thirc chu tao ciia cac phan manh c6 gié trj m/z 1a 90, 100, 147 va 157.

b) Pentapeptlde R 13 m6t chét ndi sinh dong, vai trd chét truyén dan than kinh tdc dong t6i thu thé opioid
trong ndo va diéu hoa cam gi4c dau trong co thé ngudi. Khi nghién ciu céu tao pentapeptide R bang ki thuét
phd khéi lugng & trén x4c dinh dwoc PTK cua R 1a 573 va thu duge cac phan méanh chinh c6 gia tri m/z: 150,
164,221,278,297,354, 411 va 425.
Dua trén dit kién phan manh thu dugc, 1ap luan va xac dinh cong thie cAu tao cua pentapeptlde R.
3. Than chi va kim cuong la nhitng dang thi hinh phd bién cta carbon. Trong nhiing nim gan déy, cac nha
khoa hoc di tong hgp thanh cong trong phong thi nghiém dang thd hinh méi B1 cua carbon. Phéan tir B1 ¢6
PTK 1a 216 va c6 cau tao don vong v6i hai loai lién két khac nhau.

a) Xéc dinh cong thirc phén tiy va vé cong thirc chu tao cia phan tir B1.

b) B1 duoc tong hop tir dlmethyl squarate theo so d6 chuyén hoé sau:

o] 0 Li TIPS TMSOTf (xdc tac) 1) Li TIPS
-78 °C, THF TMSOMe, THF -45 °C, THF
= — B2 - >~ B4
MeO OoMe SaudéTMSCI . . o g . 2) TMSOTS (xtic tac) ¢, H..0,Si
o 203604912 C18H3004Si 30540 49l2
dimethyl squarate /8 °C dén 25 °C TMSOMe, THF
CuCl, TMEDA H,S04, H,0 diéu kién thich hop
TBAF, THF B§ 0O,, acetone B6 DCM B7 -6CO . B1
C12H1404 CagH36012 C2406

Vé cong thitc cAu tao cua cac chit tir B2 dén B7.
Biér: trén phd hdng ngoai ca B3 ¢4 tin hidu ddc trung & 1780 cm™' (manh); B3, B4, B5 va B6 c6 nhom chuic ketal.

Cau II (2,0 diém) Co ché phan ing hitu co
V& co ché d& xudt cho céc qua trinh chuyén ho4 sau:

1. 0
OFO MeONa I Me
NC I\;lse?(}; benzene
MeO,C = 0 hoi luu
o H co,Me | Biét: phén ung c6 tao ra trung gian gbe tu do.

Cau I1I (3,0 diém) Ho4 hoc clia quinidine
1. Quinidine (D1, CaoHN>02) 1a hop chét CFa &
alkaloid dwgc phén lap tir vo cdy Cinchona, ¢6

kha ning diéu trj triéu ching loan nhip tim.  yeq = Q“N#O/
Tu D1 va squaric acid, cdc nha hod hoc da ) 7‘3 F,C  MeQ H ik /?\J
tbng hop xuc téc hitu co squalamlde S1 ' N N
(C33H;oF6N403) qua céc bude chuyen hod sau:
Xu li D1 14n luot véi DIAD, PhsP va DPPA
rdi v6i PhsP va nude, thu duge D2
(C20H25N30). Pun néng squaric acid va trimethyl orthoformate trong methanol thu duge 82 (CsHsOu).
Cho $2 phan tng v6i (3,5- bzs(tnﬂuoxomethy1)phenyl)methanamme trong methanol & nhiét d§ phong, thu
duogc S3 (CMH9F6N03) Tiép tuc xir 1i S3 v6i D2 trong methanol thu dugc $1.

a) Xac dinh va gan chu hinh (R)/(S) cho cac tam bét dbi c6 trong phan tr S1.

b) V& chu triic ctia D2 va cong thic chu tao cua S2, S3.

¢) Hop chét S1 déng vai tro xic tdc kép nho s¢ hitu ca tdm base va tdm acid trong phén tu. Xac dinh
cac tAm xuc tdc nay va biéu dién twong tac gitta S1 véi CH=CH-NO dé giai thich cho co ché lam ting
tinh electrophile cia CH,=CH-NO.
2. Alkaloid D3, ddng phén dia cua D1, cling duogc phan lap tir vo cdy Cinchona. Khi cho D1 hoé@c D3 phéan
Ung véi dung dich AcOH & 100 °C, rdi trung hoa hén hop sau phén ting bang dung dich NaOH déu thu dugc
cling mdt san phim D4. Hop chét D4 1a ddng phan cAu tao ciia D1 va D3; trén phd hdng ngoai ctia D4, xut
hién céc tm higu ddc trung ¢ 3290 cm™" (trung binh), 1690 cm™' (manh).
VE céc chu tric c6 thé ¢6 cta D3 va cu tric cia D4 phu hop véi dit kién thyc nghiém trén,

Quinidine (D1) squaric acid N="s1
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3. Quinidine (D1) dugc tdng hop tir quinidinone (D5, CaoH22N202) bang phan tmg véi

tac nhén lithium aluminium hydude (LiAlHq4) theo quy trinh thi nghiém sau: MeQ@ & -
- Budc 1: Hoa tan 1,00 g D5 vao 50 mL THF trong binh cdu 100 mL va lam lanh dung
dich xuong 0 °C. Dung dich duorc khudy va thém tir tir 0,59 g LiAlH, trong 15 phut Vi \ N

va hdn hop tlep tuc dugc khuay 4 0°C trong 2 gid.
- Buée 2: Hon hop sau phan tmg dugc xu 1i 1An luot voi 40 mL dung dich HCl 2 M N\ .
va 20 mL dung dich NaOH 8 M & 0 °C. Toan b6 hdn hop sau d6 duoe chuyén vao Cuinidiens: (B8]
pheu chiét, rdi thém 50 mL dlethyl ether, lic déu, dé yén va tach 14y 16p hitu co. Lép hitu co duge lam khan
bing Na2S04, sau d6 loc bd chét rén, thu 14y dung dich hitu co. Dung dich hitu co dugce loai bo dung moéi, thu
duogc san phdm D1 & dang tho.
- Bude 3: San phim thd D1 dwoc tinh ché bing phuong phap séc ki cot, thu dwgc 0,54 g chit rdn mau trang D1.
Hiéu suét cia qua trinh tdng hop 14 q%.
Hay chi 18 (khdng cdn gidi thich) mBi phat bidu sau 1a PUNG hay SAI va ghi két qué vao bai lam:

a) Vai trd cia tic nhan LiAlHy & Budc 1 1a nhudng proton vao nhém carbonyl ctia DS.

b) G Bude 2, xut i v6i dung dich NaOH 8 M nhdm myc dich chinh 1a dam bao san phdm D1 khdng bi proton
hoé v han ché sy phan tan vao dung dich nude.

¢) Ngoai phuong phép séc ki cot, phucmg phép két tinh ciing phu hop d& tinh ché D1.

d) Gié trj cva q 14 53,7. (Két qua cdc phép tinh trung gian khéng duwoc lam tron, chi két qua cudi ciing duwoc
lam tron dén hang phdn muoi)

CAu IV (4,0 diém) Téng hop toan phin hep chét thién nhién
1. (+)-Penicibilaene A dwgc phén lap fiv ndm Penicilium va duge tbng hop theo so 6 sau:

OH
i Ph Ph TMS%\‘ , CuBr.Me,S
1) TMSOTF, Et;N, DCM, -10 °C MgBr
OH o G1 -~ G2
PPTS, benzene, hol It ¢, )H,,05  2) IBX, MPO, DMSO CooH1803 sau d6 BF3:Et,0O, HC(OMe)3
O
TMS———\ 1) LaCl;.2LiCl, THF,
TFA, CHCI MgBr o t-BuOK
3 G4 g G5 MeMgCl, DCM, 0 °C G6
C3QH3505Si CgeH3204Si ZnBI'2, THF 034H44O4Si2 2) HCI/H2O. 50 °C C15H2003 DMSO
3) TBAF, THF
Me
1) Hy, Xtic téc 1) IBX, EtOAc, 80 °C
G7 i s _ Hu,
CisH2003  2) NHaNHpH,O  CisH2402  2) (NMe4)BH(OAC), - OH
KOH, 210 °C AcOH, MeCN Me” OH |

(+)-penicibilaene A
V& cOng thirc chu tao ctia cac chit tir G1 dén G8.
Biér: tir G6 sang G7 c6 phan ing ene va sy ddng phan hoa vi trf cia mot lién két boi.
2. Lycoposerramine R 1a alkaloid dugc téch ra tir Lycopodium serratum va duoc téng hop theo so do sau:

1) MeoN” X" “0T8BS

H 1) 9-BBN, THF 40°C 1) Hy0,, NaOH, H,0
OTN\/\ = -~ H1 H2 H3
0
Ci6HigNO3  2) HCI/H,O, THF C20H23NO4 2) NH,NH,.H,0  C20HasNOy
0 16'119 3 ] 2 2712
G/n PdCl,(dppf), PhsAs Sooil doate
Cs,C03, DMF, H,0

1) IBX, AcOEt, 60 °C 1) NaBH(OAc) 3, AcOH, THF 1) KOH, EtOH, hoi lwu
2) MeMgCl, Cul, LiBr,THF, -78 °C 2) CbzCl, NayCO3, CH,Cly, Hy0 sau d6 H,0, CbzCl
) Mohlg H4 - H5 2 H6
3) H,, Pd-C, MeOH CiaHigNO  3) -~ MgBr, THF Cy7HpsNO, 2) SOCl2, py, CHaCly  CoH4iNO,
1y8-88N, THF 1) CrOg, HyS04, Hy0
2) BHg, THF acetone, 0°C H,, Pd-C, MeOH

> H7 — H8 -
3) Hy0 NaOH, Hy0 ¢y HyNO,  2) NH;OMe HCI, AcOH, 160 °C CoqHpgN2Os

MeH H
lycoposerramine R

V& cong thirc cau tao ctia cac chat tir H1 dén H8.
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3. Plagiochianin B dugc phan 14p t Plagiochila duthiana va dugc tdng hop theo so db sau:

Me
04, DMS, TsOH 1) LDA, TMSCI, THF, -78 °C hoi luu
iy ) J2 1) AcOH, . J3
MeOH, DCM, CyoHp203 2) SnCly, MeCN, -25°C Cy1H1gO, 2) LIHMDS, PhNTf;, THF  C41H43F303S
-78 °C dén 25 °C -78°C dén-10 °C
Me Me
OBz
Pd(PPhg)y, LiCI, CO, EtzN o . toluene, 60°C 1) PdCly, CuCl, DMF, H,0, O
» J4 HN J9 g5 Pk U6
sau d6 Et,SiH Cy4H440 sau d6 DBU, 60 °C CysHisN  2) NaClOp, NaH,PO, C14H1sNO,
2-methylbut-2-ene,
t-BuOH, H,0, THF
Me e HO~ on
1) TMSCHN,, CH,Cl,, MeOH i M‘a\/k,\,,e » PhsPMeBr K,0s04, NMO | N
3 - _
e Pz
2) FeCly, PMHS CysHy7NO3 toluene, hol luu CygHigNO,  +-BUOH, THF, H,0
EtOH, O,, 60 °C COshe
2 Me" me

plagiochianin B
V& cong thiic cAu tao cta cac chat tir J1 dén J8 va d& xudt so db tong hop J9 chi tir cc hop chét chiia carbon sau:
acetylene, BzCl, Boc2O, TsCl, BN va formaldehyde. Cac chat v6 co, dung mdi, xuc tic va didu kién' cAn thiét
duge chuln bi ddy du, dap Gng yéu cu ctia mdi quy trinh téng hop hitu co.
Biér: tr J4 sang J5 c6 phan ting déng vong electrocyclic; tir J6 sang J7 c6 phan (ing oxi hoa alkene thanh ketone.

CAu 'V (3,5 diém) Hop chéit cao phin tir va hod sinh
1. Poly(3-alkylth10phene) 12 mdt nhém cac polymer ban dén hitu co quan trong va dugc
nghién ctru rong réi trong linh vye vét liéu dién tir hitu co. Trong phén tir polymer nay,
céc don vi 3-alkylthiophene duoc lién két véi nhau qua vi trf 6 2 va S cua vong.
a) Do dic diém khong dbi ximg cua thiophene chita mot nhém thé, qua trinh polymer
hoa cho ba céch ghép cép hai don vi 3- alkylthiophene (bleu di&n nhu hinh bén). T \s
i) V& céac cong thire cau tao co thé c¢6 ctia doan mach gom ba don v1 3- alkylthlophene T Ng \ /
i) Kiéu ghép cép 2,5’ lién tyc thi tao ra céc mach polymer c6 cu tric didu hoa, c6
thé xép chong 1&n nhau chit chg, gitp ting kha nang vén chuyén dién tich. Trong khi 5
do, sw xuét hién kidu ghép cép 2,2’ trong mach lai lam giam tinh dan dién cua vét liéu.
Hay giai thich cho sy gidm tinh dan dién nay v6i sy xudt hién clia kiéu ghép cap 2,2°. -2 ! N2 s Sz
b) Poly(3-hexylthiophene) (M) cé chu tr uc diéu hoa duge tdng hop tir M1 dya trén S
phan tng ghép cdp boi xic tac nickel [Ni] gdm hai buéc:

R
ghép cdp 2,2’

ghép ciip 5,5° R

ghép cdp 2,5' R

CeHia CSH13 6H13 CGH13 Phan tng ghép cép bai xiic tac [Ni]
t-BuMgCl ,
1\ ) g Ar'-MgCl e tac [Ni] | Ar'-MgCl | xic tac [Ni] Ar
Br— g7 TBr 2)xuc tac [Ni] + Ly + _<_> ]r
sau do MeO .
M1 B As-Br Ar{Ni-Br| mgcier AT

Bude 1: dun hdi luu M1 véi -BuMgCl trong THF thu dugc hdn hop céc chit M2 (san phim chinh) va M3
¢6 cung cong thirc phén tir: C10H1481ClMgS
Bude 2: thém xuc tac nickel [Ni] vao hdn hop sau phén tng cua Budc I, tiép tuc dun hdi luu, roi xt i véi
MeOH thu dwgc polymer M.
V& cong thirc céu tao M2, M3 va d& xuht co ché ctia phan tmg tdng hop polymer M tir M2 & Budce 2.

¢) Polymer M cé do dan dién thip, ching thudng duge pha tap v6i hop chét thich hop theo ti 16 nhét dinh
d8 tao ra vat liéu ¢6 do din dién cao hon. Qu4 trinh trao dbi electron gitia polyme1 va chét pha tap (phan tng
oxi hod — klur) tao ra cac hat mang dién trén mach polymer lam téng kha ning dan dién cva vat liéu. Dya trén
dic diém cau tao cua M va céc chit pha tap cho duéi day (Q1, Q2 va Q3), chi ra (cd gidi thich) chét pha tap
nao phu hop dé két hop véi polymer M 1am vat ligu dién tir c6 do dan dlen t6t hon.

E F M
NG CN
N N @:“5 <:> e
NC CN &Yj N "Me
N \
F F s
Q1 Q2 Q3
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2. Glucosinolate X1 (C20H28KNO4S2) duge phan lap tir cdy Moringa oletje) a, c6 hoat tinh khang viém va
ha huyet ap. Trong phan tir X1 c6 lién két O-glycoside, S-glycoside va hop phan O-SO3K. Khi thily phén chon
loc X1 bing enzyme f-glycosidase thu duge X2 (C1aHi1sKNOySz) va D-glucose. X2 khong bén, bi phan hiy thanh
X3 (Ci4H17NOsS) va KHSO4 Duséi tac dung cia enzyme a-glycosidase, X3 bj thiy phén tao X4 va L-rhamnose.
Dt kién phén tich cAu tao ctia X4 va cong thic Fischer ciia L-rhamnose dugc cho duéi day:

Ham leong nguyen 10 | o, _ sg 904: 941 = 4,2%; %N = 8,5%; %0 = 9,7% va %S = 19,4% CHO

(the'o kh,01 lirong) H OH

Pho khoi luong Pealk ion phéan ti [M'] cbé m/z = 165

Phé héng ngoai (cmi™’) | 3300 (manh, tu), 2050 (yéu, diic tr ung cho lién két bgi cria Cyp) H Ok

Phé | H-NMR 2 tin hiéu cua 4 proton vong benzene, 1 tin hiéu ctia 2 proton nhém :8:::
—~CH,— va 1 tin hiéu cia 1 proton nhém —OH (phenol)

Tink chét hod hoc Phan g v6i MeOH 6 nhiét dd phong thu dugc hop chét c6 hop phéan L—rhacr:ni—r{%se

cAu tao -NH-CS-OCHj3
a) V& cong thic Haworth cta a-L-rhamnopyranose, ﬁ -L-rhamnopyranose va dwa vao di kién cho trong
bang trén, xac dinh cong thitc phan tir va v& cong thirc cau tao cuia X4.
b) V& céu tric cha X1, X2 va X3.
Biét: enzyme a-glycosidase va f-g yc031dase xuc tac cho phan tng thiy phén chon loc lién két a-glycoside va
[-glycoside tuong ng, céc hop phin calbohydl ate déu & dang pyranose; phan (g phan hiy X2 thanh X3 xay
ra theo co ché chuyén vi twong ty nhu chuyén vi Beckmann,

Chu VI (4,0 diém) Mang nano aluminium oxide

Nano alummlum oxide (NAO) 1a vat liéu mang da nang co chu tric x6p doc
d4o véi céc 18 rdng duogc b6 trf ddng déu coi nhu Iy twéng (Hinh 6.1). Trong
bai todn nay, coi hiéu suét cic qud trinh 1a 100%; cac 18 rBng 12 c4c hinh try
gidng nhau va cé chiéu cao bang do day cua mang NAO.

Mang NAO thu(mg duoc ché tao bang phuwong phép oxi hoé dién ho tryc tiép
anode 1am bing 14 nhém theo phuong trinh hoé hoc sau:

2Al1 + 3H,0 — AlLO; + 3H,

1. Trong qua trinh ché tao, 1ép mang oxide xbp phét trién tryc tiép tlen b& mat Einh 6.1 Anh kinh hidn vi
kim loai. D& sir dung céc mang oxide trong cac ing dung tiép theo, cin phai loai dién t& quét cia mang NAO
b6 16p nén nhdm kim loai béang céch st dung phwong phap hoa tan c¢6 chon loc. I, A

Cho céc dung dich: dung dich NaOH 12%, dung dich HCI 9%, dung dich
CuCl, 6%. Hay danh gi4 dung dich nao phu hgp, dung dich nao khong phu hop
dé loai bo 16p nén nhém kim loai? Viét cac phuong trinh hoa hoc minh hoa.

2. Trong phong thi nghiém, nguoi ta ché tao mang NAO c6 khéi lwong oxide 14
1,08 g. Trong qué trinh oxi hod dién ho4, st dung dong dién c6 cuong do I (tinh
theo A) thay dbi theo thoi gian t (tinh theo s) nhu dugc mmh hoa trong Hinh 6.2.
Tinh khéi lugng riéng ctia mang NAO ché tao duge. Cho ring, dé tao mot mang
c6 do day 1,0 pm, dién tich 1,0 cm? can trung binh mot dién luong 22,0 C.

3. Ché tao hai mang NAO déu cé dién tich S = 2,0 em? va do day H = 200 pm vé&i sb lugng 16 rdng
trén 1 pm la n = 98. Pudng kinh 18 rdng ctia mang thit nhét 1a dy = 20 nm, cua mang thiy hai la d2 =50 nm.
Tinh do x0p (¢) cia hai mang NAO va ti 16 khéi lugng neng ctia mang th nhit so voi mang th hai.
Biét: 46 xbp 1a ti 18 thé tich cta céc 18 réng so v6i toan bd thé tich cua mang

4. Mot loai mang NAO bién tinh chi c6 mot loai nhém mang dién trén bé mat dugce sir dung lam mang hip
phy ion chon loc. Mang NAO tich dién s& ddy céc ion cting ddu nhung hép phy cac ion ngugc dau lén bé mat.
Tinh mét do dién tich trung binh (C m™) trén bé mat ctia mot mang NAO c6 dién tich 1,65 m> Biét rang,
mang nay c6 kha ning hép phu t6i da 0,12 mg ion Na* d8 tao thanh bé mat trung hoa,

t, s

0 600 2700

Hinh 6.2. Sy phy thugc cia |
vao t

o HET ——ssmsmsnnsmnconns
* Thi sinh KHO]VG duwoc sir dung tai liéu,
* Gidm thi KHONG gidi thich gi thém.
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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

Trang 4/10




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)

Trang 10/10




