BO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA
S— TRUNG HQC PHO THONG NAM HQC 2025 - 2026

PE THI CHINH THU'C Moén: HOA HQC
Thoi gian 1am bai: 180 phut (khong ké thoi gian giao dé)

Ngay thi thir nhat: 25/12/2025
Dé thi gom 05 trang, c6 06 ciu

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; Cl=35,5;
K =39,0; Ca=40,0; Mn=55,0; Fe=56,0,1=127,0; Zu=1; Zc = 6; Zn="7; Zo = 8; Zs=16; Zr. = 26; Z1 = 53;
e=1,602x10"1° C; F = 96485 C mol™}; h = 6,625x107* J s; ¢ =3,0x10* m s; R = 8,314 J K- mol™";

Na = 6,022x10* mol™'; 6298 K: 2’333” ~0,0592V;0°C=273K; 1 eV =1,602x10"J; 1 nm =107 m

Ki hiéu: s: ran; I: 1ong; g: khi; ag: dung dich nu6e; MO: orbital phén tir; AO: orbital nguyén ti.
Cau I (3,0 diém) Kham pha hydrogen trong méi trwong lién sao
Moi truorng lién sao (ISM) 1a khong gian gifta cac ngdi sao, chita chu yéu khi va bui, trong d6 hydrogen 1a

nguyén t6 phd bién nhét.
1. Str dung cac AO hoa tri ciia nguyén tir H, xdy dung gian d6 MO cho phén tir H> va v& hinh dang (c6 chi r&

dAu) ciia MO lién két, MO phan lién ket
2. Trong ISM, phéan to Hz tdn tai cht yéu trong cc ddm may phan ta, noi ¢6 nhiét d6 va mat d phan tir thip.

Cho rang, su phan li H> thanh c4c nguyén tit H xdy ra theo co ché gdm hai giai doan nhu sau:
- Giai doan I: Phén tit Hy & trang théi co ban (trang thai A1) hip thu photon cé ning lugng phu hop (Av) de

chuyén 1én trang thai kich thich H: H, —/—— H, (1.1)
Hai trang thai kich thich dAu tién duoc ki hiéu 14n luot 1a A2 va A3 véi ndng lugng cao hon trang thai A1
tuong tng la 11,2 eV va 12,3 eV.
- Giai doan 2: Phan 16n s6 phan tir H, phét xa photon dé quay vé trang thai A1, mot phén bi phén li thanh céc
nguyén t H (co cAu hinh electron 1s'), gidi phéng mot ning lugng AE:
H, —— H(1s") + H(1s") AE (1.2)

Coi: AE giai phong ¢ giai doan (1.2) chuyén hoan toan thanh dong ning cla hai nguyén tir H(1s") va mdi
nguyén ti nhin dugc nang lwong nhu nhau; phan tir H,, c6 dong ning ban déu bang 0.

a) Tinh tc d (theo m s™) ctia mot nguyén tir H(1s") tao thanh do sy phén li mdt phén t H; tirtrang théi A2 va A3.

b) Hay cho biét (c6 giai thich), khi chiéu chiim photon ¢ budc séng 250 nm véao phén tir Ha & trang théi co
ban c6 xdy ra sy phén li thanh cac nguyén tu H khong?
Cho biét: Nang luong phan 1i lién két ciia phén tir Hz & trang théi co ban 1a 4,47 eV.
3. Ion CH; 12 mét san pham tao thanh tir phan ng ctia Hy véi céc tiéu phan khac
trong ISM. IonCHj c6 cAu tric tam gidc déu, ndm trong mit phing xOy. Nguyén
tr C nim & gbc toa do va ba nguyén tit H (}(i hidu 1a Ha, Hy, He) nim & céc vi tri
duoc minh hoa trén Hinh 1.1, trong d6 He ndm trén truc Ox.

a) Ap dung thuyét lai hoa, giai thich sy hinh thanh lién két hod hoc trong CH;
va v& so d?) xen phu cac AO dé tao thanh lién két. Hinh 1.1. Chu trtc ctia CHY

7b) S}I t0 hop cdc AO 1s ctia ba nguyén tir H tao thanh cac orbital @1, ¢2, @3 duoc ’
biéu dién nhu sau:

0

H
i
X

?1 02 ¢s3
Hay cho biét @1, g2, @3 c6 thé twong tac (xen phu) véi cac AO hod tri nao ciia nguyén tir carbon?
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Céu I (3,0 diém) San xuit va ting dung calcium oxide
B6 qua su phu thudc ctia nhiét dung mol chudn Cj vao nhiét do; gia tri cuaCpva A H, clia cic chét duoc

cho trong bang sau:

Chat CaCOs(s) | CaO(s) | COxg) | CO(g) | Oa(g) | Na(g)
AHS,, kImol™ | -1206,9 | —-635,6 | —=393,5 | -110,5 | 0 0
C2, J mol™ K 82,34 41,84 | 36,11 | 28,95 | 29,10 | 29,00

1. Calcium oxide (CaO) dugc st dung rong réi trong san xuét xi mang, thép, ... Trong cong nghiép, CaO dugc
san xudt chi yéu bang phuong phap nhiét phan CaCOs(s) theo phuong trinh hod hoc sau:
CaCOs(s) —— CaO(s) + COx(g) (2.1)

Mot nha may san xudt CaO tir CaCOs (coi nhur khéng chira tap chét) theo cdng nghé 10 nung lién tuc. CaCOs
dugc cho vao 16 nung, di qua khu vyc gia nhiét, phan huy thanh CaO(s) va COa(g)- Bo qua sy thit thoat nhiét
ra mdi trudng va coi lugng nhiét tiéu hao 1am néng thiét bi 12 khong dang Kké; céc qué trinh dugc thuc hién
trong diéu kién déng &p P° = 1 bar =1 atm.

a) Pua vao 10 nung 1,0 tAin CaCOs(s) & 25 °C. Phan ting phan huy CaCOs(s) xdy ra hoan toan. Céc sin
phém ra khoi 10 nung cé nhiét d6 900 °C. Tinh lwong nhiét Q1 (theo kJ) can cung cp cho 10 nung.

b) Trong mét quy trinh san xut, ngudi ta dua 1,0 tAn CaCOs3 & 25 °C vao 16 nung cing véi Oa(g), CO(g)
va mdt s khi khac. Khi CO chay tao thanh CO»(g). Cho rang:
- Hdn hop khi (& 900 °C) duge dua vao 1o nung c6 thanh phén v& s6 mol: 75,0% Na; 2,0% O2; 9,0% CO va
14,0% CO,. Ti 18 cAp khi 13 20,0 kmol khi trén 1,0 kmol CaCO:s.
- Céac phan ing xay ra hoan toan; tit ca oxygen trong hdn hop khi dugc tiéu thu trong phan tmg d6t chay CO.
- Céc san phim ra khoi 16 nung co nhiét do 900 °C.
Tinh luorng nhiét Q2 (theo kJ) can cung cip cho 16 nung theo quy trinh san Xuét trén.
2. Phin 16n bé téng dung trong xay dung duoc 1am tir xi mang Portland. Xi méng Portland dugc san xuét bang
céch nung hdn hop dét sét véi d4 voi dé thu duoc clinker, sau do thém cac phu gia khac
Trong mot 16 san xudt xi ming Portland, nguyén liéu nap vao gbm dat sét da duogc siy kho va d4 véi véi phin
tram khdi luong 14n luot 1a 19,5% va 80,5%. Thanh phin khéi luong ciia d4t sét va da voi nhu sau:
- Bt sét sy kho: 73,5% SiOs; 17,0% ALOs; 7,0% Fe203; 1,2% K20 va 1,3% NaxO.
- P4 voi: 95,0% CaCOs va 5,0% tap chit tro.
Khi nhiét d§ dat khoang 900 °C thi CaCO3 bi phén hiy hoan toan thanh CaO va CO,. Khi nhiét do tiép tuc
ting 1én khoang 1450 °C, CaO phan tmg véi cac chét trong dat sét tao thanh 3Ca0-Si0O,, 2Ca0-Si0,,
3Ca0-AlL 03 va 4Ca0-Al,03°Fe;03. Khi CO2 (coi 12 khi If tudng) sinh ra khong tham gia phan tmg hod hoc
nao va thoat ra khoi 10 v6i luu lugng Ia 1350 m® (& 1000 °C, 1 atm) trong mdt gio.
Tinh tdc d6 cép (theo kg gid™ 1) ctia mdi nguyen lidu dit sét va d4 voi. Tinh ham luong (theo % khéi lugng)
ctia CaO va ctia Fe,03 trong hdn hop chit ran thu duge sau khi nung.

Céu III (2,0 diém) Cong nghé chlorine — kiém: mang ngin va khéng mang ngin
Cbdng nghé chlorine — kiém 13 cong nghé dién phan dung dich NaCl dé tao ra ddng thoi Cl, va NaOH — céc
hoéa chit co ban cho nhiéu nganh cdng nghiép.
1. Trén Hinh 3.1 minh hoa mdt hé dién phén dung dich NaCl béo hoa véi dién
cuc tro (ki hiéu A va B) va stir dung mang ngin. Mang ngan chi cho céc ion Na*
di qua nho tuong tac véi cdc nhém —SOsH trong chu tric ciia mang. Néu dung
dich NaCl c6 14n cac ion Mg?" va Ca?* thi hiéu qua ctia mang ngén s& giam. Do
d6, trong quy trinh nay cin st dung NaCl c6 d6 tinh khiét cao.

a) Viét phuong trinh céc ban phan Gng x4y ra trén cac dién cyc trong qua trinh
dién phan.

b) Hay chi ra tit ca cac phét bidu dung trong sd cac phét biéu sau day?

i) O dién cuc B xay ra qua trinh khir nuéce tao thanh hydrogen. mang ngin
ii) Viéc thém mot lwong nhé NaCO; vao dung dich trude khi bom vao b& g3, 3.7, Sor db hé dién phan
anode rdi loc cin nhidm muc dich chinh 13 ting nong d6 Na'. dung dich NaCl c6 mang ngin

iif)Trong qud trinh dién phén, dung dich ¢ khu vuc cathode c6 pH > 7.
iv) Dung dich bom vao qua khe (3) ctia b€ dién phén la dung dich NaCl bdo hoa.
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¢) Tir gid tri A, G 3, ctia phén tmg: 2NaCl(ag) + 2H20(7) — 2NaOH(ag) + Cly(g) + Ha(g), tinh hiéu dién thé 1i
thuyt (& diéu kién chuén, 298 K) gifta hai dién cuc ctia h¢ dién phan. Biét A H,, va S5, Cla cac chét nhu sau:

Chét ,0(]) | NaCl(ag) | NaOH(ag) | Cla(g) | Ha(g)
AHS,,, kimol™ | 2858 | —407.3 | —469.2 0 0
S, Jmol K™ | 70,0 115,5 48,1 223.1 | 130,7

d) Trong cong nghé chlorine — kidm, can 4p mot hiéu dién thé thyc té 16n hon so véi gid tri tinh duoc 6y HlL1.c.
P xuht 2 1y do dé giai thich.
2. Trong phong thi nghiém, cac nha khoa hoc dé thuc hién chu trinh dién phan st dyng dién cuc lam tor vat
liéu NaxMnO2 4 tao ra Cla, NaOH va H, ma khong dung mang ngan. M3i chu trinh bao gdm hai bude duge
thue hién 1an lugt nhu sau:
_ Buéc 1: Nhiing dién cuc lam tir NaxMnOa va mot di€n cuc tro (Pt/Ti) vao dung dich NaOH 1,0 M rdi tién
hanh dién phan. Trong qua trinh nay, mdt phan sodium thoat ra khoi NaxMnO,, thu dugc dién cyc Y.
- Bude 2: Sau khi dién phan & Budc 1, dién cuc Y duoc 14y ra, rira sach. Nhing dién cyc nay cing voi mot
dién cuc tro khac (RuO2/Ti) vao dung dich NaCl bdo hoa va tién hanh dién phén.
Hai budc trén duoc 13p lai nhidu 14n nher dién cuc 1am ti NaxMnO; giai phéng va tai nap sodium trong mdi chu trinh.

a) Cho rang, khi toan bo luong sodium thoat ra thi 1,0 g NaxMnO; trao d6i mot dién luong 1a 121 mAh.
Xac dinh gia tri ca X.

b) Viét phuong trinh céc ban phan ting xay ra trén cac dién cuc (chi rd cathode, anode) ¢ hai budc néu trén.
CaulV (4,0 diém) Phan ng ester hoa adipic acid va methanol
Dimethyl adipate (DMA) dugc coi la mot dung mdi xanh c6 kha nang thay thé dung moi hitu co truyén théng
trong mot sb tmg dung cong nghiép. DMA duoc tong hop bang phan ung ester hoa gifta adipic acid
(HOOC[CH]sCOOH, ki hi¢u 13 AA) v6i methanol (CH3OH, ki hiéu 1a Me). San phém trung gian trong qua
trinh ndy 14 monomethyl adipate (HOOC[CH2]4COOCH3, ki hiéu 1a MMA).
1. Adipic acid va methanol ban diu duoc 14y theo ti 1€ mol twong ung la1l:m(m>1). Tién hanh phan tmg
ester hod c6 mit xtic tac. Sau mot thoi gian, thu dugc hdn hop ddng nhét trong d6 cac can bang duoc thiét 1ap
véi cac hang sb can bang (tinh theo ndng d6) K; va Kz nhu sau:

AA  + Me = MMA + H20 K= 0,997
MMA + Me = DMA + H20 K, =2,56
Hay cho biétvéitiletron 1 :m bang bao nhiéu thi higu sut (n) tao ra san phém trung gian MMA 1a 16n nhét?
Tinh hiéu suét 16n nhat tao thanh MMA.
2. Dé nghién ctru dong hoc clia phan ng ester hoa gitta AA va Me trong phong thi nghiém, nguoi ta thiét lap
céc didu kién sao cho phan Gmg duoc coi la xay ra mdt chiéu, theo hai budc. Nhu vay, phan g ¢ thé coi la
phan tmg ndi tiép mot chidu bac mot gia dinh voi cac hing sb toc dd biéu kién k™ va k3 nhu sau:
obs obs
AA — 5 MMA—2—5 DMA

Phan tng ester hod gifta AA voi luong du rét 16n Me duge tién hanh & 60 °C, c6 mat xdc tac. Nong dd ban

diu cia AA 1a C%AA) = 0,6250 M. Thyc hién phan Gng trong hé &n nhiét, sau mdi khoang thoi gian nhat

dinh, x4c dinh ncéng d6 ester DMA (Cpwma) va tong ndng d6 cac nhom —COOH (Car) clia hdn hop trong binh
phan ung. Céac ket qua duoc trinh bay trong bang sau:

t, phut | Cpma, mol L™ | Car, mol L7 |t phit | Coma,mol L™ | Car, mol L!
0 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

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

Xac dinh cac hang s6 tbc d6 phan Gng k™ va kS tlr dit liéu thye nghiém thu dugc.
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Cau V (4,0 diém) Céc hgp chit cia st

St (1ron Fe) 1a mot trong nhng nguyén tb knn loai phd bién nhét trén Trai Pat. Do co Xu hudng thé hién
nhiéu sb oxi hoa khac nhau nen sit tao ra mot s6 lugng da dang céc hop chét. Nghién ciru cAu tric va tinh chét
céc hop chét cua sit cung cAp nhiéu thong tin hitu ich trong 1y thuyét hoa hoc hién dai va mé ra tmg dung
trong nhiéu linh vuec.

1. X1, X2 va X3 1a cac hop chét ctia sit. Anion ctia X1, X2 va X3 déu chira 4 nguyén tir oxygen. S6 oxi hoa clia
sit trong cac hop chét nay tang dAn theo chidu X1 < X3 < X2. Khi nung Fe,O3 véi K20 trong ludng khi Oz
nong & 450 °C thu dugc mu01 ran mau tim X1 (phdn ving 5.1). Suc khi Cl, qua huyén pht Fe(OH); trong dung
dich KOH dic thu duge mudi rin mau tim dé X2 (phdn tng 5.2). Nung X2 véi KOH & 600 °C thu duge X3
(phadn 1ng 5.3). Trong nude, X1 va X3 déu bi phan huy tao thanh X2 nhung khong c6 khi thoét ra (phdn ting
5.4 va 5.5). X2 13 chét oxi hod manh. Hoa tan X2 trong dung dich H,SO4 loding thi X2 bi phén hy, thu duoc
khi khong mau (phan 1tng 5.6). Moment tlr spin p ctia X2 bang 2,83 pp. Xéc dinh cong thirc hod hoc cia X1,
X2 va X3 va viét cac phuong trinh phan tng tr 5.7 t&i 5.6.

Cho biét: p dugc tinh theo cong thire p=,/n(n+2) (us) véin la s electron doc than.

2. ‘Trong phbng thi nghiém, céc‘ phirc chét ctia sat tir X4 NaNO,, CH;COOH
to1 X11 duoc tong hop theo so dd & Hink 5. 1. Thanh phan X7 >
cac phuc chat tir X4 téi X11 déu tuén theo quy tac 18
electron. NaNO,, CH;0Na/CH;0H
a) X4 va X6 la cac phuc chét don nhén (chi c6 mot co tia UV oo Na,NH;
nguyén tir trung tdm). Phirc chat X5 c6 hai loai nguyén tir Fe 150°C. 17 SEX“ — >
carbon v6i ti 16 1a 1 : 2. Phin tram khdi lwong sét trong 1. pyridine
X5 13 30,77%. Xéc dinh cong thirc hod hoc clia X4, X5, 2. KOH

X6 va v& cdu triic clia X5. ) X11

b) X7 va X8 1 cac phirc chat don nhén. X7 chira anion
phtrc, trong khi X8 1a phirc chét trung hoa. Nguyén tir
trung tdm trong X7 va X8 co6 cung s6 phéi tri. Phan tram
khdi lwong cta carbon va nitrogen trong X7 lan luot 13
18,65% va 7,25%. Xac dinh cdng thirc hod hoc ciia X7 va X8. Vé cAu tric cua X8 va anion phuc trong X7.

¢) X9 1a phirc chat trung hoa. X10 va X11 chira anion phuc. Pic diém cau tao cta phitc chét X9 tuong tu
cAu ndi trong phirc chit X10. Phan trim khéi lugng sit va nitrogen trong X9 14n luot 14 23,05% va 11,52%,
trong X10 12 29,95% va 14,97%. Anion phttc ctia X11 chta hai loai nguyén tir Fe véitilgla 1 : 3. Phén trim
khéi lugng cla sét va oxygen trong X11 tuong tng 1a 33,63% va 31,23%. Khéi luong mol ciia X9 nho hon
500 g mol™!, ctia X11 nhé hon 700 g mol™'. Xéc dinh c6ng thirc hod hoc ctia X9, X10 va X11. V& chu tric cla

X9 va anion phuc trong X10 va X11.

Cau VI (4,0 diem) Chuén d$ acid — base: tir phong thi nghiém téi dng dung thue tién

Cho biét: O 25 °C, (H20 + COx(aq)) c¢6 pKa; = 6,38 va pKay = 10,32; pKw(H20) = 14,00; khoang pH chuyén
mau cua phenolphthalein 13 8,0 — 9,6; ciia methyl orange 1a 3,1 — 4,4.

1. Tinh pH ctia dung dich NaCOs 0,10 M va pH ciia dung dich NaHCOs 0,10 M.

2. Dung dich NaOH dugc st dung phé bién trong chuén do acid — base. Khi bao quan dung dich nay can luu
¥ tranh tiép xuc voi khong khi do phan ing ctia NaOH vé6i céc khi tao ra cac mudi, phd b1en la carbonate.

Ban Viét tim hiéu phucmg phép xéac dinh thanh phan clia dung dich chtra NaOH va mudi carbonate hodc
hydrogencarbonate. Viét 1dy 5 dung dich duoc dénh so nglu nhién tr DD1 t6i DD5 gém: dung dich NaOH; dung
dlCh NaHCO3; dung dich Na2CO3, dung dich chita Na,CO3 va NaOH; dung dich chtta Na;CO; va NaHCOs. Viét
tién hanh xac dinh thanh phan mdi dung dich theo phuong dn I nhu sau:

- Chun d6 10,00 mL mdi dung dich bang dung dich HC1 0,1058 M véi chi thi phenolphthalein thi tiéu t6n

K,S
1.1, acetone %0 X2 (a(J),:XlO

2. Fe, NO, acetone
Hinh 5.1. So d tong hop céac phirc chit cua sit

Vphe mL dung dich HCL.

- Thém tiép vai giot chi thi methyl orange va chuén d¢6 | Dung dich | DD1 | DD2 DD3 | DD4 | DDS
tiép, ghi lai thé tich dung dich HCI tiéu tdn 13 VimeemL. | Vphe, mL | 8,20 | 7,25 | 5,75 - 8,20
Két qua duoc tdng hop trong bang bén (ddu “-” nghiala | Vme, mL | 8,20 | 15,50 | 6,25 | 7,35 | 16,40

khoéng thuc hién dugc phép chuén d9).
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a) Bién ludn 48 xac dinh céc chét tan ¢6 trong mdi dung dich tir DD1 t6i DDS va tinh ndng dd (céc) chéit
tan co trong DD3.
b) Tiép theo, Viét iy mot dung dich chira NaxCO; va NaOH, ki hiéu 1a DD6 va xéc dinh ndng dd cac chat
tan theo phuong dn 1 nhu trén. Sau do, Viét tiép tuc xac dinh theo phuwong dn 2 nhu sau:
- Chuén d6 10,00 mL dung dich DD6 bing dung dich HCI 0,1058 M véi chi thi methyl orange thi tiéu tn V; mL.
- L4y 10,00 mL dung dich DD6 cho vao binh nén, thém mot luong du dung dich BaCly, lic déu, chudn do
béng dung dich HCI 0,1058 M v&i methyl orange thi tiéu tbn Vo mL.
Thiét 14p biéu thiic x4c dinh ndng d6 mol cuia cac chét tan ¢6 trong DD6 theo phuwong dn 2 va dénh gia (co giai
thich) phuong dn 1 hay phwong dn 2 cho két qua chinh xac hon?
3. Chuin d6 acid — base 1 co 50 cia phuong phép Kjeldahl, mdt phuong phap pho bién dé x4c dinh ham luong
protein trong thuc pham. Trong mdt quy trinh phén tich ham luong protein trong mAu ngii cbc theo phuong
phap Kjeldahl, nguoi ta tién hanh nhu sau:
- Buéce 1: Cho 1,2486 g bot ngli cbe vao binh (1) chia 15 mL dung dich H2SO4 ddc, thém xtc tac, dun s6i hdn
hop trong 2 git. Toan b luong nitrogen trong protein coi nhu chuyén
ho4 thanh NHj .
- Buéc 2: Lam ngudi binh (1) chira dung dich thu duge sau Budc I dén
nhiét d phong. Loai bé xtc tac, sau d6 cho thém 200 mL nu6c cht, da
bot va 25,0 g NaOH. Nhanh chéng 14p binh cAu vao hé théng chung ct
nhu minh hoa & Hinh 6.1.
- Bude 3: Chung cét dé thu khi NH; vao binh (2) chira 50,0 mL dung
dich HCI 0,0935 M. Pau dng (3) dat ¢ dudi mat dung dich HCL.
- Buéc 4: Sau khi qua trinh chung cAt két thuc, 1am ngudi binh (2) chira
dung dich dén nhiét @6 phong. Chudn do toan bd dung dich ¢ binh (2) voi
chi thi methyl red bang dung dich NaOH 0,0588 M thi tiéu t6n 36,85 mL
dung dich NaOH.
Biét ring phén tram khéi lwong nguyén t6 nitrogen cua protein trong ngfl cbe 14 17,54%. Tix két qua phan tich
theo quy trinh trén, tinh duogc phén trim khdi lugng protein trong mau ngdl cbe ban dau 12 h%.
a) Hay chi 18 (khong cdn gidi thich) mdi phat bidu sau day 1a PUNG hay SAI va ghi két qua vao bai lam:
i) Protein la hop chét cao phan tir chira mdt hay nhiéu chudi polypeptide.
ii) Vai trd ctia HoSO4 & Budc 1 1a oxi hod nitrogen trong protein thanh NH .
iif) Dung dich thu dugc trong binh (2) ngay sau Budc 3 co méi trudng gin nhu trung tinh do NHj 1a acid yéu,
iv) Gid tri cia h 1a 16,03, (Két qua cdc phép tinh trung gian khong duoc lom trom, chi két qud cudi ciing
duoe 1am tron dén hang phan tram)
b) Liét ké tht ca cac thao tic han ché sy thét thoat cua NH; di duge md ta trong quy trinh phén tich & trén.
-------------------- HET
* Thi sinh KHONG duoc sit dung tai liéu,
* Giam thi KHONG gidi thich gi thém.
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BO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA
— TRUNG HQC PHO THONG NAM HOQC 2025 - 2026

PE THI CHINH THU'C Mbén: HOA HQC
Thoi gian lam bai: 180 phit (khdong ké thoi gian giao dé)
Ngay thi thi hai: 26/12/2025
Pé thi gdm 05 trang, c6 06 cau

Cic chiF va ki hiéu viét tir: 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[5.4.0]Jundec-7-ene;
DCM: dichloromethane; DIAD: diisopropyl azodicarboxylate; DMF: N, N-dimethylformamide; DMS: dimethylsulfide;
DMSO: dimethylsulfoxide; dppf: diphenylphosphinoferrocene (phéi tir); DPPA: diphenylphosphoryl azide; Et: ethyl;
IBX: o-iodoxybenzoic acid; LDA: lithium diisopropylamide; LiIHMDS: 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: phéan ti khdi; py: pyridine; TBAF:
tetrabutylammonium fluoride; TBS: fert-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 ™.

Bang tin hiéu mot s6 dao dong hod tri trén phd hdng ngoai (IR).

Lién két Sé séng (cm™) }12‘;’1(:)‘3;‘ Lién kit | Sé song (cm™) }122‘1‘1612“
~O—Hajcohol/phenol 3650 — 3200 Manbh, ti Lién kétbgicia Cy | 2300 —2000 | Trung binh/yéu
~O~Houpoxylicacid | 3300 —2700 Manh, t dng  |-CO-Hadenae 2850 — 2700 Yéu
-I‘\I—-Hamﬂe/amide 3500 -3130 Manh/trung binh >C:O 1820 — 1650 Manh

Caul (35 dzem) Céu tao va tinh chit ciia hop chit hiru co
1. a) Gén gia tri (khong cdn gidi thich) nhiét 46 néng chay hodc nhiét do sdi twong tmg véi mdi chét sau:

i) Cho céc chét nonane, decane, heptane, octane va nhiét do néng chay (khong tuong Gmg) cua chung la
-91 °C, =57 °C, =53 °C, =30 °C.

ii) Cho céc chét butan-1-ol, butanal, propanoic acid, butan-1-amine va nhiét do soi (khong twong tng) cua
ching la 75 °C 77 °C, 118 °C, 141 °C.

b) Sap xép (khong cdn gidi thich) céc tiéu phan sau theo thir tu tang din do bén tlr trai sang phai.

i) Tiéu phan carbocation: ii) Tiéu phan gbc tu do:
)Mi@(H )Mi@%wxe Ph.@Me Me.@ Me T Ve " i
Me Me T T Me/kl\/le Me)\Me Me/LH H” O H
H Me Me H
A1 A2 A3 A4 A5 A6 A7 A8

2. Phé khdi lugng 1a phwong phap hiéu qua dé xdac dinh cu tao peptide va protein. Trong diéu kién phan tich
phd khdi lugng thich hop, phan tir peptide chi yéu bi phan cat lién két peptide -CO-NH- dé tao thanh céac
phén ménh chinh nhu vi du dudi déy:

__--lién két peptide bj cat

:— hd
H® HR'HH T  H kn, rong HY H ® @y
HN-C—C-=-N=C—C—-N-C—C---N=C—CO;H ————> HN-C—C---N-C—C=0 + HsN-C—C---N-C-COH
R1 éx , Il?x'” R" R1 H |l?x RX+1 RN
donviaa  donviaa : donviaa  donvijaa
th(r nhat thir x thir x+1 thrn
Pham vi cau hoi chi tap trung vao cach phén ct peptide nhu trén va cac a-amino acid dugce cho duéi day:
Amino acid | Céng thirc cdu tao PTK | Amino acid | Céng thitc cau tao PTK
Gly CHy(NH>)COH 75 Met CH3SCH,CH2CH(NH,)COH 149
Ala CH3;CH(NH>)CO2H 89 Phe PhCH,CH(NH;)CO,H 165
Val (CH3),CHCH(NH2)CO,H 117 Tyr p-HO-C¢Hy-CH,CH(NH)COH | 181
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a) Tién hanh phén tich tripeptide Val-Gly-Ala (PTK = 245) bang ki thuat phd khéi luong & trén thu duoc
cac phan manh chinh ¢6 gia tri m/z: 90, 100, 147 va 157.

V& cong thire cAu tao ctia cac phan manh c6 gia tri m/z 1a 90, 100, 147 va 157.

b) Pentapeptide R 1a mot chat noi sinh dong vai trd chét truyén dan than kinh tac dong t6i thy thé opioid
trong ndo va diéu hoa cam gidc dau trong co thé nguoi. Khi nghién ctru cAu tao pentapeptide R bang ki thuat
phd khéi luong & trén xac dinh duge PTK ciia R 12 573 va thu duge cac phan manh chinh c6 gia tri m/z: 150,
164,221,278,297,354, 411 va 425.
Dua trén dit kién phan méanh thu duoc, 1ap luén va xac dinh cong thic cAu tao ctia pentapeptide R.
3. Than chi va kim cuong la nhiing dang thu hinh phd bién ctia carbon. Trong nhiing nam gén déy, cdc nha
khoa hoc dé tdng hop thanh cong trong phong thi nghiém dang tht hinh méi B1 ctia carbon. Phén tix B1 c6
PTK 12 216 va c6 cu tao don vong véi hai loai lién két khac nhau.

a) Xac dinh cong thirc phén tr va v& cong thirc cAu tao cua phan tir B1.

b) B1 dugc tdng hop tir dimethyl squarate theo so dd chuyén ho4 sau:

o, P LU—="TPS TMSOTF (xic tac) 1) Li—=—TIPS
-78 °C, THF TMSOMe, THF 45 °C, THF
G - B3 )T Y B4
MeO OMe sau do . . 2) TMSOTf (Xl:lC tac CnH=404Si
dimethyl squarate _78 °C dén 25 °C C2oH3604Si2 C1sH300481 ~ 1ysOMe. THF 30H5404Si2
CuCl, TMEDA H,SO04, HyO didu kien thich hop
TBAF, THF O,, acetone . N ’
— » BS 2, ac¢ B6 DCM B7 6CO . B
C12H1404 Ca6H36012 C240¢

Ve cong thirc c‘éu tao cua cac chét tir B2 dén B7.
Biét: trén pho hong ngoai cua B3 ¢6 tin hi¢u déc trung & 1780 cm™! (manh); B3, B4, B5 va B6 c6 nhom chiic ketal.

Cau II (2,0 diém) Co ché phin tmg hitu co
V& co ché d& xuét cho cac qué trinh chuyén hod sau:

1 0 2.
A
O/‘ Q  MeONa Cl)/ Me Me
NG MeOH Q Z benzene
75 °C | = N
MeO,C — o0 \ N ~C héi luu
N’ r . 4
O 0 CO,Me | Biét: phan (ing c6 tao ra trung gian goc tu do.

Cau III (3,0 diém) Hoa hec clia quinidine
1. Quinidine (D1, CaoH2N20,) 12 hop chét CFs o
alkaloid dugc phén 14p tir vé cdy Cinchona, ¢

Tu D1 va squaric acid, cac nha hod hoc da
tbng hop xtic tdc hitu co squaramide S1
(C33H30FsN4O3) qua cac bude chuyén ho4 sau:
Xu 1{ D1 14n luot véi DIAD, PhsP va DPPA
tdi véi PhsP va nuéde, thu duge D2
(C20H25N30). Pun néng squaric acid va trimethyl orthoformate trong methanol thu dugc §2 (CsHgO4).
Cho $2 phan tng v6i (3,5-bis(trifluoromethyl)phenyl)methanamine trong methanol & nhiét do phong, thu
duoc S3 (Ci4sHoFsNO3). Tiép tuc xir 1 3 v6i D2 trong methano] thu duoc $1.

a) Xac dinh va gan cAu hinh (R)/(S) cho cac tim bét dbi c6 trong phan tir S1.

b) V& cAu trac ctia D2 va cong thiic cAu tao ctia S2, S3.

¢) Hop chét S1 déng vai tro xtc tac kép nho sé hitu ca tdm base va tdm acid trong phén tr. Xac dinh
céc tAm xtic tac nay va bidu dién tuong tac gitta S1 v6i CH,=CH-NO2 dé giai thich cho co ché 1am tang
tinh electrophile clia CH,=CH-NO:a.
2. Alkaloid D3, ddng phén dia ctia D1, cfing duge phan 1ap tir vo cdy Cinchona. Khi cho D1 hoéc D3 phan
ung véi dung dich AcOH & 100 °C, 101 trung hoa hdn hgp sau phan tng bang dung dich NaOH déu thu dugc
cung mot san phadm D4. Hop chét D4 1a ddng phén ciu tao ctia D1 va D3; trén phé hdng ngoai ctia D4, xuét
hién c4c tin hidu ddc trung & 3290 cm™ (trung binh), 1690 cm™ (manh).
V& cdc chu trac ¢o thé c6 ciia D3 va cu tric cua D4 phu hop véi dit kién thyc nghiém trén.

kha ning diéu tri triéu chiing loan nhip tim. MeO %E]
N

0
u —
F.C MeQ
HO OH HN
N
;f\( 74
o o \

Quinidine (D1) squaric acid N=" 81
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3. Quinidine (D1) duogc tdng hop tir quinidinone (D5, C20H2N202) bang phan tmg véi =
tac nhan lithium aluminium hydride (LiAlH4) theo quy trmh thi nghlem sau: MeQ
- Bude I Hoa tan 1,00 g D5 vao 50 mL THF trong binh cAu 100 mL va lam lanh dung Q
dich xuong 0 °C. Dung dich duoc khuay va thém tr tir 0,59 g LiAlH4 trong 15 phut N
va hdn hop tlep tuc dugc khuay & 0 °C trong 2 gio.
- Bude 2: Hon hop sau phan tng duge xtr i lan luot v6i 40 mL dung dich HC1 2 M
va 20 mL dung dich NaOH 8 M ¢ 0 °C. Toan b hdn hop sau d6 duoc chuyen vao
pheu chiét, roi thém 50 mL dlethyl ether, lic déu, dé yén va tach 1ay 16p hitu co. Lép hitu co duoc 1am khan
bang Na2804, sau d6 loc bo chét rén, thu lay dung dich hitu co. Dung dich hitu co dugce loai bo dung moi, thu
duoc san pham D1 & dang tho.
- Budce 3 San pham thé D1 duoc tinh ché bang phuong phéap séc ki cot, thu duge 0,54 g chit rén mau trang D1.
Hiéu suét cta qué trinh tong hop 1a q%.
Hay chi 18 (khong cdn gidi thich) mdi phat biéu sau 14 DPUNG hay SAI va ghi két qua vao bai lam:

a) Vai trd cta tc nhan LiAlHs & Bude 1 1a nhudng proton vao nhom carbonyl ctia D5.

b) O Buéc 2, xtrlivoi dung dich NaOH 8 M nhidm muc dich chinh 12 dam bao san pham D1 khong bi proton
hod va han ché sy phéan tan vao dung dich nude.

¢) Ngoai phuong phap sic ki cot, phuong phép két tinh cfing phit hop dé tinh ché D1.

d) Gia tri cua q 1a 53,7. (Két qua cdc phép tinh trung gian khong dwoc lam tron, chi két qua cudi cing dieoc
Lam tron dén hamg phan muedi)

7
N=
Quinidinone (D5)

Cau IV (4,0 diém) Tong hep toan phin hop chit thién nhién
1. (+)-Penicibilaene A dugc phéan lap tir nAm Penicilium va duoc tdng hop theo so db sau:

OH
Ph =
Ph TMS—=——\ , CuBr.Me,S
o 1) TMSOTT, EtsN, DCM, -10 °C MgBr
— -~ &1 - G2 -
PPTS, benzene, hoi luu ¢, H,,0,  2) IBX, MPO, DMSO CooH1a03 sau dé BFzEt0, HC(OMe)s
o
TMS—=——\ 1) LaCl3.2LiCl, THF,
TFA, CHCI MgBr o t-BUOK
3 G4 9Br G5 MeMgCl, DCM, 0°C =0
CaoH3g05Si CogH3204Si ZnBry, THFE  C34H44048l2  2) HCI/H,0, 50 °C C1sH2003  DMSO
3) TBAF, THF
Me
1) H,, xtic tac 1) IBX, EtOAc, 80 °C
a1 G8 Hr
CisH2003  2) NHoNHpH,O  CisH2402  2) (NMe 4)BH(OAC)3 -
KOH, 210°C AcOH, MeCN Me” oH h

(+)-penicibilaene A
VE cOng thirc chu tao cla cac chit tir G1 dén G8.
Biét: tir G6 sang G7 c6 phan ng ene va sy ddng phan hod vi tri cia mdt lién két boi.
2. Lycoposerramine R 13 alkaloid dugc tach ra tir Lycopodium serratum va dugc tdng hop theo so do sau:

x
1) MeoN OTBS
H 1) 9-BBN, THF ) Me2 40°C 1) Hy0,, NaOH, H,0
o)
CigH1gNO3  2) HCIH,O, THF CooH23NO4 2) NHoNHpeH,0  CooHosNOy
0 167119 3 padl 2 2012
@A PACI,(dppf), PhaAs ACOH, 1006
Cs,CO3, DMF, H,0

1) IBX, AcOEt, 60 °C 1) NaBH(OAc) 3, AcOH, THF 1) KOH, EtOH, hdi luu
2) MeMgCl, Cul, LiBr,THF, -78 °C 2) CbzCl, Nay,CO3, CH,Cly, H,0 sau d6 H,0, CbzCl
3) H,, Pd-C, MeOH CisHigNO  3) _~_MgBr, THF Ci7HpsNO, 2) SOCI2, py, CHaCla ¢y H44NO,
1) &-BBN, THF 1) CrOg, HyS0y4, H,0
2) BHg, THF acetone, 0 °C Hy, Pd-C, MeOH

. H7 H8 o
3) Hp0; NaOH, Hy0 ¢, H,NO,  2) NHOMe.HCI, AcOH, 160 °C CogHasN205

MeH H
lycoposerramine R

V& cong thitc cAu tao clia cAc chét tir H1 dén H8.
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3. Plagiochianin B dugc phén lap tir Plagiochila duthiana va duoc téng hop theo so o sau:

Me
O3, DMS, TsOH 1) LDA, TMSCI, THF, -78 °C A héi Iwu
a . J2 DAOH . U3
MeOH, DCM, CyoHp03 2) SnCly, MeCN, -25°C Cy1H1gO, 2) LIHMDS, PhNTf;, THF - Cy4H13F303S
-78°C dén 25 °C -78°C d&n-10°C
Me Me
0Bz
Pd(PPhs),, LiCl, CO, EtsN o , toluene, 60 °C 1) PdCl,, CuCl, DMF, H,0, O
> J4 HoN  J9 J5 ) 2 2 2 J6
sau d6 EtySiH Cq4H440 sau d6 DBU, 60 °C CysHiN  2) NaClO,, NaH;PO, C14H45NO,
2-methylbut-2-ene,
tBuOH, H,0, THF
HO
_Yeone o
1) TMSCHN,, CH,Cl,, MeOH 47 Me Me + PhsPMeBr 18 K,0s0,, NMO SN
i = =
2) FeCl,, PMHS Cy5H7NO;4 toluene, hoi luu CigHgNO,  #BUuOH, THF, H,0
EtOH, O,, 60 °C Vo CO,Me
Me

plag|och|an|n B

V& cdng thitc cu tao clia cac chit tir J1 dén J8 va d& xuét so db tong hop J9 chi tir cac hop chét chira carbon sau:
acetylene, BzCl, BoczO, TsCl, EtsN va formaldehyde Céc chat vd co, dung moi, xuc tac va didu kién can thiét
duoc chuén bi ddy du, dap tmg yéu cAu cua mdi quy trinh tong hop hitu co.

Biér: tir J4 sang J5 c6 phan Gmg déng vong electrocyclic; tir J6 sang J7 ¢ phan img oxi hoa alkene thanh ketone.

Cau Vv (35 diém) Hop chit cao phin ti¥ va ho4 sinh
1. Poly(3-a1ky1th10phene) 12 mdt nhoém céc polymer ban din hitu co quan trong va dugc  --2 I\ -
nghién ctru rong rai trong linh vyc vét liéu dién tir hitu co. Trong phan tir polymer nay,
cac don vi 3-alkylth10phene duoc lién két v6i nhau qua vi tri s0 2 va 5 cta vong.

a) Do déc diém khong dbi xtmg ctia thiophene chita mdt nhém thé, qua trinh polymer
hoé cho ba cach ghép cép hai don vi 3-alkylthiophene (b1eu dién nhu hinh bén). %

i) V& céc cong thirc cau tao co thé c6 ctia doan mach gom ba don Vl 3- alkylthlophene \ /

i) ] Kiéu ghep cép 2, 5’ lién tuc thi tao ra cac mach polymer co chu trac diéu hoa, c6
thé xép chong 1én nhau chit chg, giup tang kha néng van chuyén dién tich. Trong khi
d6, su xuét hién kiéu ghép céip 2,2’ trong mach lai lam giam tinh dan dién cua vat liéu.
Hay giai thich cho sy gidm tinh din dién nay v6i sy xuat hién clia kiéu ghép cap 2,2”.

b) Poly(3-hexylthiophene) (M) c6 chu tric didu hoa duoc tong hop tir M1 dya trén
phan tmg ghép cap boi xic tac nickel [Ni] gdm hai budc:

()]
Py
Q )
2
)]
=~
]

ghép cép 2,2’

ghép cip 5,5’ R
R
/AN
S
ghépcip 2,5’ R

CeH1a CaHhrs CeHas CeHrs Phan tmg ghép cip bai xtc tac [Ni]

1) t-BuMgCl ,
ﬂ\ NEBuMgCl J \S ‘ / \S [ \S o |[ATMOC] o tao [N | Ar-MgCl | xio tho (NI
Br— g~ “Br 2)xucdt'é1cl3v|[NgH s s n S LR VS + +> |
M1 sau go e M Ar-Br Ar{NipBr| Mgcier A

Buée I: dun hdi luu M1 véi -BuMgCl trong THF thu duge hdn hop cac chAt M2 (san pham chinh) va M3
¢6 cung cdng thirc phan ti: CioH14BrCIMgsS.
Bude 2: thém xtic téc nickel [Ni] vao hdn hop sau phéan tng cua Budc 1, tiép tuc dun hdi luu, rdi xir i véi
MeOH thu dugc polymer M.
V& cong thic céu tao M2, M3 va dé xuét co ché cta phan ting tdng hop polymer M tir M2 & Budc 2.

¢) Polymer M c6 d6 dan dién thip, chiing thuong dugc pha tap v6i hop chét thich hop theo ti 1& nhat dinh
d8 tao ra vt lidu c¢6 do dan dién cao hon. Qua trinh trao dbi electron gitta polymer va chét pha tap (phan ting
oxi hod —khir) tao ra cac hat mang dién trén mach polymer lam tidng kha ning dan dién cta vat liéu. Dya trén
dic diém cAu tao ctia M va cac chét pha tap cho duéi day (Q1, Q2 va Q3), chi ra (co gidi thich) chét pha tap
nao pht hop dé két hop voi polymer M 1am vt liéu dién tir c6 do dan dlen t6t hon.

R F

NC, CN
NC CN &Y\j ©[ ’ ( :
Qt Q3
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2. Glucosinolate X1 (C20H2sKNO14S2) duoc phan 18p tir cay Moringa olezfera ¢6 hoat tinh khéng viém va
ha huyet ap. Trong phén tor X1 ¢o lién két O-glycoside, S-glycoside va hop phin O-SO;K. Khi thity phén chon
loc X1 béng enzyme S-glycosidase thu duge X2 (C14HisKNOoSz) va D-glucose. X2 khong bén, bi phan hiy thanh
X3 (C14H17NOsS) va KHSO4 Duéi tac dung clia enzyme a-glycosidase, X3 bi thity phén tao X4 va L-rhamnose.
Dit kién phan tich cdu tao ctia X4 va cdng thitc Fischer ctia L-rhamnose duoc cho duéi day:

Ham hegng nguyen 16 | o _ 58 9094 o4H = 4,2%; %N = 8,5%; %0 = 9,7% va %S = 19,4% CHO
(theo khoi luong) H——on
Phé khoi leong Peak ion phén tif [M"] ¢6 m/z = 165 S
Phé hong ngogi (cm™) | 3300 (manh, tu), 2050 (yéu, diic trung cho lién két béi ciia Cy) HO ¥
3 2 tin hiéu ctia 4 proton vong benzene, 1 tin hiéu cia 2 proton nhém e
17y 1
Pho “H-NMR —CH,— va 1 tin hiéu ctia 1 proton nhém —OH (phenol) HO H
, £y . Phan rng v&i MeOH & nhiét d6 phong thu dugc hop chat c6 hop phan CHs
Tinh chat hod hoc chu tao -NH-CS—OCH; L-rhamnose

a) V& cong thicc Haworth cua a-L-rhamnopyranose, ,B L-rhamnopyranose va dua vao dit kién cho trong
bang trén, xac dinh cdng thitc phan tir va v& cong thirc cau tao ctia X4.

b) V& chu triic ctia X1, X2 va X3.
Biét: enzyme a- glycomdase va f3- gly0051dase xtc tac cho phéan tng thity phéan chon loc lién két a-glycoside va
[-glycoside tuong ung, cac hop phan carbohydrate déu & dang pyranose; phan ing phén hiry X2 thanh X3 xay
ra theo co ché chuyén vi twong tu nhu chuyén vi Beckmann.

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

Nano alumlmum oxide (NAO) la vat liéu mang da nang c6 chu tric xbp doc
d4o véi cac 18 rdng duoc bb tri ddng déu coi nhu 1y twéng (Hinh 6.1). Trong
bai toan nay, coi hi¢u sudt cac qua trinh la 100%; céc 16 rdng 1a c4c hinh tru
gibng nhau va c6 chiéu cao bang do6 day ctia mang NAO.

Mang NAO thuong duoc ché tao bing phuong phap oxi hoa dién hod truc tiép
anode 1am bang 14 nhom theo phwong trinh hoa hoc sau:

2Al + 3H,0 — ALO; + 3H:

1. Trong qua trinh ché tao, 16p méang oxide xdp phat trién tryc tiép tren bé mit Hinh 6.1. Anh kinh hién Jvi
kim loai. Dé st dung céc mang oxide trong cac ing dung tip theo, cAn phai loai dién tir quét ciia mang NAO
b6 16p nén nhém kim loai bang cach st dung phuong phéap hoa tan ¢ chon loc. LA

Cho céc dung dich: dung dich NaOH 12%, dung dich HCI 9%, dung dich
CuClz 6%. Hay dénh gia dung dich nao phi hgp, dung dich nao khong phu hop
dé loai bo 16p nén nhdm kim loai? Viét cac phuong trinh hod hoc minh hoa.

2. Trong phong thi nghiém, nguoi ta ché tao mang NAO c6 khdi lugng oxide 1a
1,08 g. Trong qua trinh oxi hoa dién ho4, st dung dong dién c6 cuong do I (tinh
theo A) thay dbi theo thoi gian t (tinh theo s) nhu dugc mlnh hoa trong Hinh 6.2.
Tinh khéi luong riéng ctia mang NAO ché tao duge. Cho rang, dé tao mot mang
co do day 1,0 pm, dién tich 1,0 cm? cAn trung binh mot dién luo’ng 1a 2,0 C.

3. Ché tao hai mang NAO déu c¢6 dlen tich S = 2,0 cm? va d6 day H = 200 um véi sb6 lugng 16 rong
trén 1 umz 1a n = 98. Pudng kinh 16 rdng ctia mang thir nhét 1a d; = 20 nm, cta mang thir hai 1a d> =50 nm.
Tinh d0 xop (¢) cia hai mang NAO va ti 18 khéi luong rleng ctia mang thi nhét so véi mang th hai.
Biér: 46 x6p 1a ti 18 thé tich cia cac 16 rdng so véi toan bd thé tich cia mang.

4. Mot loai mang NAO bién tinh chi c6 mdt loai nhom mang dién trén bé mat duoc st dung lam mang hép
phu ion chon loc. Mang NAO tich dién s€ d4y céc ion cling dau nhung hip phu cac ion ngugc dau 1én bé mit.
Tinh méat d§ dién tich trung b1nh (C m™) trén bé mit cta mot mang NAO cé dién tich 1,65 m% Biét rang,
mang nay c6 kha nang hép phu tbi da 0,12 mg ion Na* dé tao thanh bé mit trung hoa.

t, s

0 600 2700

Hinh 6.2. Sy phu thudc cia I
vao t

* Thi sinh KHONG dwoc sir dung tai liéu,
* Gidm thi KHONG gidi thich gi thém.

5/5



	hoahoc_ngay1
	Hoahoc_ngay2

