DAI HOC QUOC GIA KY THI TUYEN SINH LOP 10 NAM 2025

THANH PHO HO CHI MINH TRUONG PHO THONG NANG KHIEU
—— Mén thi: HOA HOC
PE CHINH THUC Théi gian 1am bai: 150 phat (khéng ké théi gian phat dé)
(Pé thi gdm 4 trang) —_———— ) —————

Thi sinh khong dworc str dung tai liéu, ké ca Bang tuan hoan cac nguyén t6 hoa hoc

Cau 1 (2,5 diém)

Trong cac thi nghaem sau, cho biét thi nghlem nao co hay khoéng cé xay ra phan rng hoa hoc
M@ t& hién twong quan sat dwoc va viét cac phwong trinh hoa hoc dé giai thich (khéng can viét
phwong trinh hoa hoc cua quy tim).

(a) Cho mét it bot Al vao 5 mL dung dich HCI 10% dé trong dng nghiém.

(b) Cho tinh thé KMnO4 vao dung dich HCI(dd).

(¢) Cho mét vién Zn vao dung dich chtra MgSOa.

(d) B6t nong mubi NHsHCO3 rén trong 6ng nghiém, thir khi/hoi tao thanh bang giay quy am.

(€) Cho it bdt P20s rén vao nwéc tao thanh dung dich X. Ké tiép thém vao dung dich X lan lvgt:
(1) dung dich CaClz, (2) dung dich NH4+OH, (3) dung dich HCI(dd).

(9) Cho 5 mL dung dich H2804 10% vao 5 mL dung dich FeSO4 10%. Thém tiép tirng giot H202
rdi sau d6 cho thém mét it dung dich KOH vao dung dich trén cho dén duw.

(h) Ngam cay dinh sat trong 10 mL dung dich H2SO4 (10%) mét khoang thdi gian rdi lay cay
dinh ra, thu dwoc dung dich A. Cho tir tir dén dw dung dich NaOH 10% vao dung dich A,
thu dwoc chat két tha. Sau khi loc, rira nhiéu lan chat két tia véi nwéc cat thu dwoe chat B,
roi d6 ra mdt dfa cé mét thoang 1én trong khéng Khi.

Cau 2 (1,0 diém) |
Cho cac phan (rng cla kim loai (s) v&i dung dich muéi (aq) sau:
(1) A(s) + D#(aq) —» A**(aq) + D(s)
(2) B(s) + D?*(aq) — khéng phan tng
(3) B(s) + C**(aq) — B**(aq) + C(s)
(a) Hay xép cac kim loai (s) theo tinh khir gidm dan. Chu thich: (s): ran; (aq): dung dich nwérc.

(b) Dwa vao két qua cla cau (a), cho biét cac phan (rng sau co thé xay ra hay khong? Giai
thich. k

(4) A**(aq) + B(s) > A(s) + B#(aq)
(5) A(s) + C**(aq) — A**(aq) + C(s)
(6) C(s) + D*(aq) — C*(aq) + D(s)



Cau 3 (1,0 diém)

Trén 1an mubi X (khéng chira carbon) véi than, sau khi cho nd chi tao thanh hdén hep khi ¢é %
thé tich nhw sau N2:CO2:H20 = 28,57:14,29:57,14 (O nhiét dd cao do phan (rng no, nwéc &
trang thai hoi).

(a) Xac dinh cong thirc phan tlr clia X.

(b) Khi hoa tan trong nwéc, mudi X phan ly thanh cac ion nao?
(c) Tinh thanh phan % khéi lwgng cda hdn hop mudi X va than.
Cau 4 (2,0 diém)

Phen ammonium la mét hoa chat quan trong, dwoc ding phd bién dé x& Iy nwéce, lam phy gia
thwe pham, san xuét gidy, pham nhudm. Phén ammonium c6 céng thirc hod hoc sau

NH4AI(SO4)2.nH20.

(a) Khi nung phén ammonium dén 1100 °C thu dugc ch’ét‘ré'n la mét oxide kim loai X ¢6 khoi
lweng 11,26% so voi khédi lwgng phén ammonium ban dau. Viét phwong trinh phan (rng hoa
hoc va xac dinh gia tri n trong ¢éng thirc hoa hoc ciia phén ammonium.

Phén ammonium dwoc diéu ché bang cach hoa tan 10,0 g bét Al trong 1 lit dung dich H2804
2,0 M, Sau dé, xr ly dung dich thu dwgc bang dung dich ammonia 25% (néng dé % khéi lwong
cta NHa). Lam lanh dung dich xudng 5 °C, thu dwoc tinh thé phén ammonium.

(b) Viét cac phwong trinh hoa hoc xay ra trong qua trinh diéu ché trén.

(c) Tinh khéi lwgng dung dich ammonia 25% t6i thiéu can thiét dé tao thanh phén ammonium
va khdi lwgong dung dich ammonia 25% can thiét dé trung hoa hét lwgng H2S04 ¢con lai trong
hén hop phan irng.

(d) Thwe nghiém cho thay Iu*crng phén ammonium thu dwec nhiéu nhat la 126 g khi st dung ty
1& mol NH3/Al = 1,2. Tinh % s6 mol H2SO4 con lai va hiéu suat diéu ché phén ammonium tir
phan &ng trén.

(e) Phan (*ng clia dung dich ammonium aluminum sulfate (dwoc pha ché tir tinh thé phén
ammonium tinh khiét) v&i dung dich ammonia tao thanh chat it tan, sau khi loc, riea, nung &
1100 °C, thu dwoc mdt oxide kim loai X. Viét phwong trinh hoa hoc.

Cau 5 (1,5 diem)

Cho amino acid ¢c6 céng thirc téng quat sau H-NRCOOH.

(a) Viét phwong trinh phan trng ho4a hoc ctia amino acid trén v&i dung dich HCI va dung dich
NaOH.

(b) Trong dung dich nwéc, gia tri pH khi cau trGc cta amino acid khéng mang dién tich dwoc
goi 1a diém déng dién. Cac amino acid khac nhau c6 gia tr diém dang dién khac nhau. Cho
cac gia tri diém dang dién: 3,0; 6,1; 9,7. Hay ghép cac amino acid sau dlng v&i cac gia tri
diém dang dién da cho. Giai thich.

Tén | Glycme Lysine Aspartic acid

Cong thwc H2NCH2COOH | HaN(CH2)4CH(NH2)COOH | HOCOCH2CH(NH2)COOH




(c) Cho biét dau cha dién tich (&m ho#ic dwong) clia amino acid & pH nhé hon va 1én hon diém
dang dién. Giai thich.

(d) So sanh dg tan trong nwéc cua amino acid tai diém dang dién so v&i dd tan & cac gia tri pH
I&n hon va nhé hon diém dang dién. Giai thich.

(e) Cho bang dé tan cla cac amino acid tai diém dang dién, & 25 °C nhw sau:

Amino acid Alanine | Leucine Phenylalanine

Cong thire | CHsCH(NH2)COOH | (CH3)2CHCH2CH(NH2)COOH | CsHsCH2CH(NH2)COOH

bd tan 1,877 0,168 0,085
(mol/1 Lit
H20)

Gidi thich vi sao c6 do khéc biét v& d¢ tan trén. Néu lay 1,8 g méi loai amino acid trén cho vao
binh cha 100 mL nwéc da dwoce diéu chinh pH & diém dang dién twong ¢ng & 25 °C. Cho
biét amino acid nao tan hoan toan trong nwéc? Giai thich.

(g) Bang cach dun nong & 174-176 °C, glycine cho phan trng tach loai nu’o’c dé tao thanh mét
hop chat htru co cé cong thire phan tlr C4HsN202. Dé nghj cong thirc cau tao cta hop chat
nay.

Cau 6 (2,0 diém)

Biodiesel (diesel sinh hoc) 1& hén ho'p cac methyl ester clia acid béo. Cé thé chuyen hoa dau
the vat, m& déng vat [cong thire tdng quat (CxHyCOO)3C3aHs] thanh dau biodiesel bang phan
(Png v&i lwgng dw methanol, cé mét xuc tac KOH hodc NaOH. Ngoai biodiesel con c6 mét san
pham Z tan trong nwéc.

(a) Viét phwong trinh phan (rng diéu ché biodiesel theo céng thirc tbng quat.
(b) Néu céach don gian nhat dé tinh ché biodiesel tir qua trinh diéu ché trén.

(c) Thanh phan clia 100 g biodiesel dwoc phan tich va cho két qua sau:

C1sH31COOCH3 C17H33COOCHs C17H31COOCHs3 - C17H29COQOCHS3

14 g 239 519 | 12 g

T bang s lidu trén hay tmh gia tri trung binh x va y. Gia tri trung blnh dwgc tinh bang cach
Ay tong cua tich gitra s6 nguyén tlr véi sd mol rdi sau do chia cho tong s6 mol. Trinh bay 2
chir s6 thap phan cho gia tri trung binh.

(d) Viét phwong trinh phan rng chay cla biodiesel (CxHyCOOCHS) trong lwong dw oxygen. Dé
dbt chay hoan toan 1 lit biodiesel (khon Iu’o’ng neng 0,880 kg/lit, c6 thanh phan nhuw trong
cau (c)), tinh thé tich khéng khi (m?) t6i thiéu can st dung (oxygen chiém 21% thé tich khdng
khi) va thé tich CO2 (m?®) tao thanh & diéu kién 1 bar va 25 °C. ‘*

(e) Petrodiesel c6 ngudn gdc tlr dau khi, c¢é thanh phan gdm 75% hydrocarbon no (gébm mach
thang, nhanh va vong) va 25% hydrocarbon thom (naphthalene va alkylbenzene).
Petrodiesel c6 cong thirc phan tir trung binh & C1sHz4 va chira hén hop hydrocarbon tir Cs
dén Cig ¢ nhiét do séi 175-375 °C. Viét phuong trmh phan &rng chay cua petrodiesel theo
cdng thirc phan tr trung binh.



(g) Bé ddt chay hoan toan 1 Iit petrodiesel (khdi luvgng riéng 0,835 kg/lit, c6 cong thirc phan tir
trung binh 1a C13H24), tinh thé tich khéng khi (m?3) téi thiéu can sr dung (oxygen chiém 21%
thé tich khdng khi) va thé tich CO2 (m?) tao thanh & diéu kién 1 bar va 25 °C.

(h) Khi d6t chay hoan toan 1 lit biodiesel thu dwgc 34,6 MJ (megadoule) nhiét Iwgng so véi 1
lit petrodiesel tao thanh 37,9 MJ. Hé sb phat thai clia nhién liéu la ty sé cha khéi lwgng CO2
tao thanh (g) trén lrgng nhiét tao thanh khi chay (MJ). Tinh hé sé phat thai cha biodiesel va
cua petrodiesel.

(i) Trinh bay wu va nhwoc diém khi sir dung biodiesel thay cho petrodiesel.

Cho: H=1, C=12, N=14, 0=16, Al=27, S=32. & 25 °C va 1 bar, 1 mol khi co thé tich 24,79 lit.
---------- | pE—
Giam thi khdng giai thich gi thém.



