SO GD&PT GIA LAI KY THI THU TOT NGHIEP THPT
PE CHINH THUC NAM HOQC 2025 — 2026
(Pé thi cé 04 trang) Moén thi: HOA HQC
Thoi gian lam bai: 50 phiit (khong ké thoi gian phat dé)

[ Ma dé thi 0137 ]

Hovaténthisinh: ............ ...
SODAO danh: ...

Cho nguyén tir khoi: H=1; C=12; N=14; O=16; C1=35,5; Na=23; Ca=40; Fe=56; Ni=59.
Phén I: Cau tric nghiém nhiéu phwong an lwa chon. Thi sinh trd [oi tir cdu 1 dén cau 18. Moi cau hoi
thi sinh chi chon mot phuwong an.
Céau 1. Trén phd khdi lugng (MS) cua hydrocarbon khong no X xuat hién mot peak ion phan tir [M*] co
gia tri m/z bang 70. X c¢6 cong thirc phan tir ndo sau day?

A. CsHia. B. C4Hs. C. CsHo. D. CeHs.
Ciu 2. Tir quing bauxite ngudi ta loai bo tap chat, thu duoc Al,Os. Sau d6 Al duoc tach ra theo so d6 sau:
2A103(/) — 4Al(/) + 302(g). Phuong phap tach kim loai nao sau day da duoc ap dung & trén?

A. Dién phan néng chay. B. Dién phan dung dich.
C. Nhiét luyén. D. Thuy luyén.
Céau 3. S6 luong phdi tir trong phirc chat [Ag(NH;3)]JOH 1a
A. 4. B. 2. C.5. D. 3.

Cau 4. Cho iodomethane tac dung vdi dung dich sodium hydroxide tao thanh methanol, phan tng xay ra
theo co ché nhu sau:
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Phan tng thity phan dan xuét halogen trén xay ra theo co ché nao sau day?
A. AE (cOng electrophile). B. SN (thé nucleophile ludng phén ti).
C. SN (thé nucleophile don phan tir). D. AN (cong nucleophile).
Cau 5. Cho phan tng gitra glycerol voi copper(Il) hydroxide nhu sau:
H
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Phan Ung trén ching té glycerol co6



A. kha nang tao phuc. B. tinh base manh.

C. tinh khtr manh. D. tinh acid manh.
Cau 6. Nudc ctng 1a nude tu nhién c6 chira ham luong ion Mg?" va Ca®* vuot mirc cho phép. Tinh cimng
ctia nudc duge phén loai dua vao thanh phan anion c6 trong dung dich. Nudc ¢6 tinh cting vinh ctru thudng
c6 chira anion nao sau day?

A. CI, SOs*, B. CI, HCOs'. C. HCOs', SO D. CI, SO4*.
Céu 7. Nguyén t6 platinum c6 thé tao thanh nhiéu phirc chat déng vai trd quan trong trong cong nghiép
ma dién va duoc pham, trong d6 [Pt(NH3)4CL]*" 1a mot tién chit duoc dung dé téng hop thude chéng ung
thu cisplatin. S6 oxi hoa ciia nguyén tir trung tm trong phirc chat trén 13 bao nhiéu?

A. +4. B. 0. C. 2. D. -2.
Céu 8. Cho cic phat biéu sau vé tinh chat ciia methylamine:
(a) Dung dich methylamine lam gidy quy tim hoa xanh.
(b) Methylamine phan (rng dugc véi HCI trong dung dich.
(c) Nh6 dung dich methylamine vao dung dich FeCls thu duoc két tia mau nau do.
(d) Methylamine khong tan trong nude vi khong c6 kha ning tao lién két hydrogen véi nudc.
S6 phat biéu dung 1a

A. 2. B. 4. C.3. D. 1.
Céu 9. Ethylene glycol duoc sir dung phd bién 1am chat chéng dong trong bd tan nhiét dong co 6 t6 & cac
xt lanh dong thoi 1a nguyén liéu quan trong dé tong hop nhwra va to polyester. Tuy né ¢ vi ngot nhung lai
rat doc ddi voi con ngudi. Cong thirc phén tir clia ethylene glycol 1a

A. C3HeOo. B. C3Hs0:s. C. C2HeO. D. C2HeOs.
Cau 10. Isoamyl acetate (tinh dau chudi) dung lam huong liéu cho thuc pham, n6 dugc tong hop bang
phan tmg hoa hoc sau:

CH3COOH(/) + HOCH2CH2CH(CH3)2(/)
Biéu thtrc tinh hang s6 can bang (Kc) ctia phan ung trén 1a
| CH,COOCH,CH,CH (CH,), |.[H,0]
[CH,COOH].| HOCH,CH,CH (CH,), |

H,S0, dic, t°

CH;COOCH,CH,CH(CH:)a(7) + H20(7)

_ [CH,COOH].| HOCH,CH,CH (CH,), |

B. Kc¢
| CH,COOCH,CH,CH (CH,), |
| CH,COOCH,CH,CH(CH,), |
* [CH,COOH].[ HOCH,CH,CH (CH, ), |
b, Ke - [CH,COOH].[ HOCH,CH,CH (CH,), |

| CH,COOCH,CH,CH(CH,), |.[H,0]

Céu 11. Tén goi theo danh phap thay thé ctia chit co cong thirc cdu tao CH;NHCH(CH3), 1a
A. N-isopropylmethanamine. B. N-methylpropan-1-amine.
C. isopropylmethylamine. D. N-methylpropan-2-amine.
Cau 12. Mot trong hai thanh phan chinh cta khi gas hoa 1ong 1a butane. Phuong trinh nhiét héa hoc cua

phan tng dbt chay butane nhu sau:



CsHio(g) + 6,502(g) — 4COx(g) + SH20(g) (1)
Biét nhiét tao thanh chuan cua C4Ho(g), CO2(g) va H2O(g) lan luot 1a —126,0 kJ/mol; —393,50 kJ/mol va
—241,82 kJ/mol. Gia tri bién thién enthalpy chuan cta phan tng (1) 1a

A.-2909,10 kJ. B.—2657,10 kJ. C.—1328,55kJ. D. +2657,10 kJ.

Cau 13. Kim loai c6 tinh déo. Biéu hi¢n cuia tinh déo ¢ kim loai 1a dé rén, dé dat mong va dé kéo soi.
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Céc kim loai c6 tinh déo cao la vang, bac, nhom, d@)ng, thiéc va sit. Tinh chat nay la do céc cation kim loai
trong tinh thé kim loai ¢ thé truot 1én nhau ma khong tach roi nhd Iyc hat tinh dién gitta ching voi

A. nguyén tir kim loai. B. cac hat proton trong hat nhan.

C. cac electron hoa tri tu do. D. cac hat neutron trong hat nhan.
Céu 14. Calcium 13 nguyén t6 dong vai tro thiét yéu trong viéc hinh thanh va bao vé xuwong, ring & nguoi.
Trong cong nghiép, hop chit cua calcium duge dung dé san xuat xi mang, thach cao. O trang thai co ban,

cau hinh electron ctia nguyén tir Ca (s6 hi¢u nguyén tir Z = 20) 1a

A. 15?2522p°3s?3p©4s!. B. 15?2522p°3s?3p©4s2.

C. 1s*2s?2p®3s?3p°3d>. D. 1s22s*2p®3s?3p°4s24p'.
CAu 15. Thiét 1ap mdt pin Galvani g(‘A)m hai dién cuc chuén sau: Zn?"/Zn va Cu®*/Cu. Biét thé dién cuc
chuén cua hai cap oxi hoa — khur 1a E"Z112+ = -0,76 V; E° e = +0,34V.Gia tri suc dién dong chuan

ctua pin Zn-Cu la
A.0,42 V. B.-1,10 V. C.-042V. D. 1,10 V.

Cau 16. Menthone la thanh phén chinh cua tinh dau bac ha, ¢6 cong thirc cAu tao nhu sau:

CH3
0
H3C CH3
Menthone thudc loai
A. ketone khong no, don chtrc, mach vong. B. aldehyde thom, don chuc.
C. aldehyde no, don chuc, mach ho. D. ketone no, don chirc, mach vong.

Sir dung thong tin cho dwéi diy dé tra 10i cac ciu s6 17 — 18:

Trong thyc tién, in mon dién héa 1a nguyén nhan chinh gay suy giam tudi tho clia cac cong trinh bang thép
nhu cau cbng, vo tau bién, dudng dng ngam, ... Co ché va toc d6 dn mon phu thudce vao diéu kién vi khi
hiu tai bé mat tiép xtic nhu do am, pH, néng do oxygen hoa tan,... bé giam thiéu thiét hai, bén canh

phuong phap bao vé bé mit, cac ki su thuong ap dung phuong phap dién hoa ddi véi cac cong trinh bang



thép ngap nudoc.
Céu 17. Khi mot cong trinh thép bi dn mon trong khong khi am thong thuong (pH = 7), qua trinh khir &
cuc duong (cathode) chu yéu 1a qua trinh (1). Tuy nhién, néu cong trinh nay nam ¢ khu c6ng nghiép thuong
xuyén himg chiu mua acid (pH < 5), qué trinh khir & cathode chii yéu 1a qua trinh (2). Cac ban phan tng
(1) va (2) lan luot 1a:

A. (1) Oz + 2H20 + 4e — 40H; (2) Fe — Fe?' + 2e.

B. (1) O2 + 2H,0 + 4e — 40H-; (2) 2H" + 2¢ — Ho.

C. (1) 2H20 + 2e — Ho+ 20H; (2) Oz + 2H20 + 4¢ — 40H".

D. (1) Fe — Fe** + 2e; (2) 2H" + 2e — Ha.
Céu 18. Khi nghién ctru vé viéc bao vé vo tau bién bang thép bang cach gin cac thanh k&m (Zn) vao phan
v6 tau chim dudi nude. Mot hoc sinh dua ra mot s6 phat biéu nhu sau:
(a) Sy hao mon cua céc thanh kém trong qua trinh bao v¢ vo tau l1a do hién tugng an mon hoa hoc.
(b) Kém duogc lva chon dé g:fln vao vo tau vi kém c6 thé dién cuc chuin 4m hon sat.
(c) Trong hé thdng nay, cac electron sé& dich chuyén tir thanh k&m sang vo tau thép.
(d) Tai bé mat vo tau thép xdy ra qua trinh oxi hoa cac phan tir oxygen hoa tan trong nudc bién.
Céc phat biéu ding 1a

A. (b), (¢), (d). B. (a), (¢). C. (b), (c). D. (a), (b), (¢).
PHAN II. Cau trac nghiém dang sai. Thi sinh tra loi tor cau 19 den cau 22. Trong moi y a), b), c), d) o
moi céu, thi sinh chon dung hodc sai.
Cau 19. Theo chuyén trang Materials Today, thay tinh hiru co (plexiglass) véi thanh phan chinh 1a
poly(methyl methacrylate) — viét tat la PMMA, dang duoc tmg dung rong rii dé ché tao kinh chin gié may
bay va vom kinh ham thuy cung. Vit li€u nay nhe, chiu va dap tt va co do tmyén sang lén td1 92% (cao
hon thuy tinh vo co).

a) PMMA c6 kha ning bi phan huy sinh hoc va bén trong méi trudng acid manh hoic base manh.

b) Viéc dtc va udn cong PMMA dé tao hinh mai vom thuy cung dua trén dac tinh nhiét déo cua vat liéu
nay.

¢) Monomer ding dé tong hop PMMA c6 chira lién két d6i C=C va nhom chiic ester.

d) PMMA dugc tong hop truc tiép bang phan tng tring ngung methyl methacrylate.
Cau 20. Mubi Mohr ((NH4):Fe(SO4)2.6H,0) thuong ding lam chét chuan gdc trong phuong phép chuan
d6 oxi hod — khir. Tuy nhién néu dé 1au, mudi Mohr bi bién doi nén viéc x4c dinh ham luong cac chat dua
trén mudi Mohr khong con chinh xac nita. Trong mdt nghién ctru danh gia do on dinh ctia hoa chat, mot
nhém hoc sinh tién hanh khao sat su oxi héa ciia Fe?" trong dung dich mudi Mohr Nhém nghién ciru dat
gia thuyét: “Khi dé 1au trong khong khi, mot phan ion Fe?* trong dung dich mudi Mohr s& bi oxi hoa cham
thanh Fe**, 1am giam nong do Fe**”. Pé kiém chung, nhom nghién ciru cho mot lwong mudi Mohr tinh
khiét vao cdc thiy tinh, thém khoang 10 mL dung dich H2SO4 va khoang 100 mL nudc cat, khuay déu cho
mudi hoa tan hét. Sau d6 chuyén dung dich vao binh dinh mirc X c6 thé tich 250,0 mL, roi thém nudc cat
dén vach, lic déu dung dich, khong day nip binh X.
Ngay sau khi pha: Liy 10,00 mL dung dich trong binh X cho vao binh tam giac, thém 5 mL dung dich
H>SO4 2 M. Chuan d6 bang dung dich KMnO4 2,00.102 M dén khi dung dich xuat hién mau hong nhat
bén trong 20 gidy. Thé tich KMnO4 tiéu ton trung binh sau 3 1an chudn do 13 9,80 mL.
Sau 5 ngay: Lap lai quy trinh chudn d6 tuong tu v6i 10,00 mL dung dich trong binh X. Thé tich KMnO4



tiéu ton trung binh sau 3 14an chuan do 1a 8,95 mL.

2. A ~ 2+ ; ~ . (C1 B Cz)
Su thay d61 nong d¢ ion Fe“" (q%) duogc tinh theo cong thue: q = —c
1

Trong d6, C1 va C, lan luot 12 ndng d6 ion Fe?' trong dung dich X luc méi pha va sau 5 ngdy. Gia thiét
trong sudt qua trinh luu gitr, thé tich dung dich trong binh X khong thay dbi do bay hoi.

a) Dé tao moi truong acid cho phan Gng chuin do & trén, hoan toan cé thé thay thé dung dich H,SO4
bang dung dich HNO3 ¢6 ciing nong do.

b) Nong d6 mol/L cua ion Fe?" trong dung dich & binh X sau 5 ngay luu giit ngoai khong khi 13 0,0895
M.

¢) Tir su giam thé tich dung dich KMnOs tiéu ton & ngay thir nim so voi ngay thtr nhat, tinh duge ham
luong Fe?" di hao hut 1a 8,67% (két qua di dugc 1am tron dén hang phan trim), qua d6 ching minh gia
thuyét ban dau cia nhom nghién ctru 1a dung.

d) Trong qua trinh chuan d6, ngudi 1am thi nghiém phai nho thém vai giot chat chi thi phenolphthalein
vao binh tam giac dé xac dinh chinh x4c diém tuong duong.
Cau 21. Dé tang tinh tham my, d§ sang bong va gid tri cia cac bd dd an, nguoi ta thuong ma maot 16p bac
mong 1én bé mat cac vt dung lam b::ing déng. Mot xudng kim hoan thuc hién quy trinh ma bac cho mdt
chiéc thia bang dong bang phuong phap dién phan. Hé thong ma dién bao gdm: vat can ma 1a chiéc thia
ddng, mot thanh bac tinh khiét 1am dién cuc, dung dich AgNO; va ngudn dién mot chiéu.

a) Néu thay thanh bac bang dién cuc than chi, 16p bac van ¢ thé bam 1én chiéc thia dong cho dén khi
ion Ag" trong bé ma bi dién phan hét.

b) Chiéc thia ddng cdn ma dugc ndi voi cuc 4m (cathode) ciia ngudn dién.

¢) Tai anode, xay ra qua trinh oxi hda nguyén tir Ag thanh ion Ag".

d) Nong d¢ ion Ag" trong dung dich bé ma giam dan trong sudt qua trinh ma.
Cau 22. Hop chat hitu co X (chira C, H, O, ¢6 c4u tao mach vong nhung khong chtra vong benzene) 1a
thanh phan chinh cta tinh dau bac ha, c6 vi the mat. Hop chat nay duoc tng dung rong rai trong y té (lam
keo ngam ho, dau gi6...) va cong nghiép my pham, thuc pham. Két qua phan tich nguyén t6 cho thay thanh
phan phan tram vé khi lugng cac nguyén té carbon, hydrogen va oxygen c6 trong hop chat X 1an luot 1a
76,92%:; 12,82% va 10,26%. Po pho khéi lugng (MS) ctia X, thu duoc gia tri m/z cia peak ion phén tir
[M*] bang 156. Pho hong ngoai (IR) ciia X va bang sb liéu tin hiéu hap thy dic trung ciia mot s6 nhém
chure duge cho dudi day:
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Nghién ciru tinh chét vat 1i cho thay X 1a chat rin dang tinh thé khong mau, c6 nhiét d6 nong chay & 42,5°C
va khoéi luong riéng 14 0,89 g/cm?. X it tan trong nudc nhung tan t6t trong cac dung méi hitu co.

a) Trén thuc té, dé tach tinh dau tir than va 14 cdy bac ha (c6 chira chat X) ra khoi nguyén liéu ngudi ta
dung phuong phap két tinh.

b) Trén phé héng ngoai cua X s& xuét hién tin hiéu dai hép thu rong nam trong ving 3650 — 3200 cm™,
dac trung cho lién két O—H ctia nhém chiic alcohol.

c¢) Cong thirc phan tir ciia X 1a C10H200.

d) Pun néng hop chét X véi dung dich HSOs dic & khoang 170°C s& xay ra phan ung tich nuée, thu
dugc san pham hiru co chii yéu 1a alkene.

PHAN III. Cau tric nghiém tra 161 ngin. Thi sinh tra 161 tir cdu 23 dén cdu 28.

Cau 23. Gang 1a hgp kim cua sdt v4i carbon va mot sb nguyén t6 khac nhu Si, S, Mn, P, ... Gang c6 dac
tinh cting, gion, d¢ chiu mai mon cao nén dugc Ung dung phé bién dé duc cac chi tiét may, 6ng dan, vo
dong co. Trong cong nghiép luyén gang, sat dugc tach ra tir quing hematite bang cach khir Fe2Os véi khi
CO trong 16 cao. Tir 10 tin quing hematite chira 80% Fe,O3 (vé khdi lugng, phan con lai 1a cac tap chat
tro khong chira sit), ngudi ta luyén duoc m tan gang chira 95% sat. Néu hiéu suit ctia toan bd qué trinh
san xudt 1a 75% thi gi4 tri ciia m 1a bao nhiéu? (Khong lam tron két qua & cac bude tinh trung gian, két qua
cudi ciing 1am tron dén hang phan trim).

Céu 24. Carnosine 1a mot peptide tu nhién duoc tim thdy nhiéu trong mé co va ndo. N6 duoc tmg dung
rong rdi 1am thyc pham bo sung gitp ting cudng sirc bén co bap cho van dong vién va 1a thanh phan trong

mi pham chong 130 hoa. Cong thirc cau tao clia carnosine nhu sau:
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S6 a-amino acid thu duoc khi thuy phan hoan toan carnosine trong méi trudng acid 13 bao nhiéu?
Céu 25. Ammonia 14 hoa chét co ban cua nganh nong nghiép hién dai, 13 nguyén liéu san xuat hon 80%
lwong phan bon toan cau. Quy trinh Haber-Bosch ra doi tir dau thé ky tha 20, cho phép chuyén héa nitrogen
tir khong khi thanh ammonia & quy mé cong nghiép (khoang 180 triéu tin/nim) theo phan tmg sau:
Na(g) + 3Ha(g) = 2NH;(g)

Tai mot diéu kién nhiét do va ap suat xéc dinh, véi ti 1¢ nap liéu ban dau theo sé mol N» : Ho=1: 3, h¢ dat
trang thai cAn bang vai hiéu suat chuyén hoa ciia qua trinh tong hop ammonia dat 60%. Tinh phan trim
theo s6 mol ctia ammonia trong hdn hop khi & trang thai can bang. (Lam tron két qua dén hang phan muoi).
Céu 26. Trong cong nghiép san xudt gwong soi va rudt phich, thay vi ding dung dich aldehyde doc hai,
ngudi ta thuong stir dung phan tmg trang bac tir ngudn nguyén liéu an toan hon 13 saccharose. Dé san xuét
mot 16 gdm 100 chiée guong dé ban trang diém (kich thudc 60 cm x 120 cm), ngudi ta can phi 1én mat 1
chiéc guong véi 16p bac c6 khdi lugng 0,864 gam. Quy trinh duoc thuc hién bang cach thity phan m gam
saccharose trong mdi truong acid, sau d6 trung hoa rdi cho toan bd san pham tac dung véi lugng du dung
dich AgNOs trong NH3, dun nong nhe. Gia thiét hiéu suit cua toan bd qua trinh dat 80%. Tinh gié tri cua
m. (Khong lam tron két qua ¢ cac phép tinh trung gian, chi 1am tron két qua cudi cing dén hang phan
muoi).
Cau 27. “Nhiét tri kh6i” ciia mot loai nhién liéu 1a tong lugng nhiét giai phong ra khi d6t chay hoan toan
1 kg nhién liéu d6. Trong nganh hang khong vii try va xu hudng phat trién nang lugng xanh, mét ki su can
danh gia va so sanh nhiét tri khdi cua hai loai nhién liéu sau:
— Nhién liéu X 1a hydrogen, dugc xem la nhién li€u ctua tuong lai vi khong phat thai khi nha kinh.
— Nhién liéu Y 1a khi gas hoa 1ong (LPG) phd bién, gia sir gdm propane (C3Hs) va butane (CsaHio) véi ti 16
s mol trong tmg 1a 1 : 2.
Cho biét nhiét tao thanh chuan cua cac chét nhu sau:

Chét C3Hs(g) | C4Hio(g) | H20(g) | CO2(g)
AHS, (kJ/mol) -104,7 -126,0 -241,8 | -393,5

Dua vao cac sd liéu trén, hay tinh ti 1& nhiét tri kh6i cta nhién liéu X 16n gip bao nhiéu lan nhién liéu Y?
(Khong 1am tron két qua cac phép tinh trung gian, chi 1am tron két qua cudi cing dén hang phan tram).

Cau 28. p-xylene 1a mot trong nhitng hydrocarbon thom cé gia tri kinh té va cong nghiép bac nhat trong
khéi nganh héa dau. N6 dugc xem 1a “trai tim” ctia nganh san xuét nhwa PET va to polyester. Cong thirc

cau tao cua p-xylene nhu sau:



HsC CHs

Phén tir khéi ciia p-xylene 13 bao nhiéu?




