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(Pé thi cé6 __ trang) Mén thi: HOA HQC
Thoi gian lam bai: 50 phit (khong ké thoi gian phdt dé)

[ Ma dé thi 028 ]

Phin I: Cau tric nghiém nhiéu phwong an lwa chon. Thi sinh trd loi tir cdu I dén cdu 18. Moi
cau hoi thi sinh chi chon mot phwong an.
Ciu 1. O diéu kién thuong, kim loai nao sau ddy c6 mau do?

A. Ag. B. Hg. C. Al D. Cu.
Ciu 2. Trong phtic chat [Co(H20)s]**, 2 phdi tir H2O ¢6 thé bi thé bai 2 phdi tir OH'. Phét biéu nao
sau day khong ding?

A. Phtic chat tao thanh c6 4 phdi tir nude va 2 phdi tir OH-.

B. Phtrc chét tao thanh c6 dién tich +2.

C. Phirc chat tao thanh c6 nguyén tir trung tam 1a Co®",

D. Phirc chét tao thanh 13 [Co(OH)2(H20)4].
Ciu 3. Trong mot giai doan cta qua trinh Solvay c6 ton tai can bang giita cic mudi trong dung dich:
NaCl + NHsHCO; = NaHCOs + NH4Cl. Dya trén tinh chat ndo ctia NaHCOs dé két tinh mudi nay
tir dung dich hon hop?

A. Do tan thap. B. Tinh ludng tinh.

C. D6 bén nhiét thép. D. Tinh base Bronsted.

Ciu 4. Phan tng diéu ethene ché tir ethanol theo phwong trinh héa hoc:

(H2S0,dic,170°C) N
CoHsOH CH>=CH: + H20 la phan tng:

A. Dehydrate hoa. B. Trung ngung. C. Ester hoa. D. Hydrate hoa.

Cau 5. Ester X dugc tao boi methyl alcohol va acetic acid. Cong thire cua X 1a
A. HCOOC:Hs. B. CH;COOC:Hs. C. CH3;COOCHs. D. HCOOCH;.
Ciu 6. Tén goi theo danh phép thay thé ciia cht c6 cong thirc cdu tao (CH3)2NH 1a
A. N-methylmethanamine. B. Ethylamine.
C. Dimethylamine. D. Ethanamine.
Cau 7. Tién hanh dién phan dung dich CuSO4 du bang dong dién mot chiéu, dién cyuc tro. Khi phan
ung dién phan xay ra, nhan xét nao sau day ding?
A. ndng d6 mol cua Cu?* trong dung dich khong doi.
B. & anode xay ra sy oxi hoa nudc.

C. d6 pH cua dung dich ting dan.



D. xuét hién khi thoat ra & cathode.
Céu 8. Cho cac phat biéu sau vé tinh chit ctia phenylamine:
(a) Phenylamine 1am gidy quy tim 4m hoa xanh.
(b) Phenylamine phan tng dugc véi HCI trong dung dich.
(c) Dung dich phenylamine phan tng duoc véi nude bromine & diéu kién thuong.
(d) Dung dich methylamine phan ting dugc v6i1 dung dich NaOH.
S6 phat biéu dung 1a
A. 4. B. 3. C.2. D. 1.
Céiu 9. Cho thé dién cuc chuin cia Cu*/Cu va Zn?*/Zn lan luot 13 E? = 40,340V va E9 =
—0,763V. Stc dién dong chuan cua pin Galvani (E

pin) tao boi hai cap oxi hoa — khir Cu*'/Cu va

Zn**/Zn duoc tinh theo cong thirc ndo sau day?

A.ES, = E9 — ES. B.ES, = E? +ES.
C.ES, = —E9 —E¢. D.ES, = E9 —ES.

Ciu 10. Phat biéu nao sau day vé maltose khong dung?

A. Maltose c6 cong thirc phan tir C12H22011.

B. Maltose phan tmg duoc v6i Cu(OH), trong méi trudng kiém ¢ diéu kién thuong.

C. Maltose thudc loai disaccharide.

D. Maltose thuy phan thu dugc glucose va fructose.
Cau 11. Cho phan tng thuan nghich sau: Cla(aq) + H2O(1) = HCIO(aq) + HCl(aq). O trang thai cin
bang, néng d6 (mol/L) cia Cla(aq), HClO(aq) va HCl(aq) duogc ki hiéu lan lugt 1a [Cl2], [HCIO] va
[HCI]. Biéu thirc hing sb can bang K¢ ctia phan tng 1a

A. [HCIO][HCI] / [Clz]. B. [HCIO][HCI] / [Cl2][H20].

C. [H20][Cl2] / [HCIO]. D. [HCI] / [Cl2].
Cau 12. Xét phirc chat [PtCl,(NH;3)4]*" va [FeFs]>. Phat biéu nao sau day dung?

A. Sb lugng phoi tir ¢6 trong mdi phirc chét lan luot 14 4 va 6.

B. Dién tich ctia mdi phirc chét lan luot 1a 4+ va 3+.

C. Ca 2 phirc chét déu it tan trong nudc.

D. Nguyén tir trung tAm mdi phtrc chat lan luot 1a Pt** va Fe**.
Ciau 13. Trong cac phan mg hitu co thudng c6 sy tao thanh cac tiéu phan trung gian hoat dong nhur

gbc tu do, carbanion, carbocation. Carbocation 1a ion mang dién tich duwong trén nguyén tir carbon.
, , + - . +
Co bao nhiéu carbocation trong so cac tiéu phan (CH,), C, (CH,),CH, CH, va (CH,),CH?

A. 3. B. 2. C.1. D. 4.

Cau 14. Lactic acid 1a mot chat c6 mot trong nhiéu thuc phém, lactic acid cling dugc tao ra ty nhién



trong co thé con ngudi, chil yéu trong qué trinh chuyén bia glucose ky khi. Cong thirc cdu tao cta
lactic acid nhu hinh dudi.
0
HaC%OH
OH

Nhom chire nao trong cac nhom chirc sau c6 trong phan tir lactic acid? (1) alcohol; (2) carboxylic
acid; (3) ester; (4). Ketone.

A. (1) va (2). B. (1) va (4) C.(2). D. (1), (2) va (3).
Céu 15. Xac dinh bién thién enthalpy cta phan tng sau ¢ diéu kién chuan:

4FeS(s) + 702(g) — 2Fe203(s) + 4S02(g).

Biét nhiét tao thanh cua cac chat FeS (s), FexOs(s) va SOx(g) lan luot 1a -100,0 kJ/mol, -825,5
kJ/mol va -296,8 kJ/mol.

A. +3105,6 kJ. B. -3105,6 kJ. C. +2438,2 kJ. D. -2438,2 kJ.
Céu 16. Sulfur (S) 1a chit quan trong, duoc st dung rong rai trong san xuat sulfuric acid va luu hoa
cao su. O trang thai co ban, ciu hinh electron ctia nguyén tir S (sd hiéu nguyén tir bang 16) 1a

A. 1s? 2s? 2p® 352 3p*. B. 1s? 2s% 2p% 352 3d*.

C. 1s? 25 2p°® 3p* 3s2. D. 1s? 25 2p® 3s? 3p°.
Sit dung théng tin cho dwdi ddy dé trd 10i cdc cdu 17 - 18:
Mot nhom hoc sinh lam thi nghiém ché tao pin dién hoa béng qua chanh voi dién cuc béng Zn va Cu
dé lam mot bong led sang ré duoc nhu hinh anh sau:

Gia thiét dé bong led sang 1 can hiéu dién thé t6i thicu 1a 1,5V, stc dién dong do duoc ctia mdi don
vi pin trén (tinh cho 1 ntra qua chanh) trong diéu kién thi nghiém 1 0,45V.

Céu 17. Cho céc phat biéu sau vé pin dién hoa va thi nghiém vé pin dién hoa néu trén:

(a) Céc 14 kim loai Zn dong vai tro anode con 14 Cu 1a cathode.

(b) Tai cuc 4m xay ra su oxi hoa Zn con tai cuc duong xay ra sy khir ion Cu?*.

(c) Can t6i thiéu 4 don vi pin ghép nbi tiép dé bong led sang r5.

(d) Cac cidp oxi hoa — khir chii yéu tham gia phan (mg x4y ra trong pin trén 1a Zn2*/Zn va Cu**/Cu.



S6 phat biéu dang 1a
A. 3. B. 2. C.1. D. 4.
Céu 18. Cho nudc ¢t chanh ta c6 pH ~ 2,3 con nude cam c¢6 pH ~ 3.4. Lam thi nghiém vé& pin dién
hoa nhu trén 1an luot voi qua chanh va qua cam trong cung diéu kién. Stre dién dong cua pin ty 18
thuan voi néng d0 ion H*. Cho cac nhén dinh sau:
(1) Strc dién dong lam tir qua chanh 16n hon lam ttr qua cam.
(2) Dé pin hoat dong hiéu qua hon nén bép qua chanh dé cac cac tép chanh v& ra thuan loi cho su
dan dién.
(3) Qué trinh chu yéu xay ra tai cuc duong cta pin 1a 2H" + 2¢ — Ho.
(4) Néu giir nguyén cac 14 Zn, thay cac 1a Cu bang Sn thi bong led sé& sang rd hon.
Nhan dinh sai la
A. Nhén dinh (4). B. Nhan dinh (3). C. Nhén dinh (2). D. Nhén dinh (1).

PHAN II. Céu tric nghiém advng sai. Thi sinh tra 1oi tir cdu 19 dén cau 22. Trong méi y a), b), ¢),
d) o maoi cdu, thi sinh chon dung hodc sai.

Ciu 1. Poly(vinyl alcohol) (hay PVA) ¢6 cac tinh chat uu viét nhu do bén kéo tot, kha niang tao
mang, khong doc hai, kha nang bi phan hity sinh hoc nén duoc dung trong nhiéu linh vuc doi song
va cong nghiép. PVA c¢6 trong thanh phan 16p boc phia ngoai cta cac loai thudc vién dang con
nhong, khi vao co thé 16p mang nay tan dan gitip qué trinh giai phong thude kéo dai, ngoai ra PVA
con duge dung dé tao mang boc thuc pham c6 thé in duge. PVA duoc diéu ché bang phan tng thuy
phan poly(vinyl acetate) (hay PVAc) trong méi trudng kiém:

H,C-CH + nNaOH i Hzc-gaj +nCH,COONa
OOCCH; \ OH /.

n

a) Phan Uing trén la phan ing thiy phan cac nhom chuec ester.

b) Phan tng trén 1a phan tng cit mach polymer.

¢) Do ¢6 nhiéu nhém hydroxy nén PVA c6 kha ning tan duoc trong nudc.

d) PVA 1a polyme tong hop than thién véi méi truong.
Céu 2: Ton Cu®" ¢ ciu hinh electron 1a [Ar] 3d° c¢6 thé tao phirc dugc véi nhiéu phdi tir bang lién
két cho nhan gitra phéi tir vo1 cac orbital tréng cua ion Cu?". Mot thi nghiém vé su tao thanh hop
chat phutrc dugc thyc hién nhu sau: Hoa tan hoan toan mot luong mubi CuSOs4 khan (mau tring) vao
nudc, thu duge dung dich X ¢6 mau xanh. Thém tiép dung dich NaOH vao dung dich X, thu dugc
két thia mau xanh nhat. Tiép tuc thém dung dich NH; dac dén du vao dén khi két tua bi hoa tan, thu



duoc dung dich Y ¢6 mau xanh lam. Chudi thi nghiém trén duoc biéu dién qua so dd sau:

CuSO4 %) [Cu(OH,)s]SO4 (—22[C11(0H)2(0H2)4] = [Cu(NH3)4(OH,),](OH),

Mau xanh cua két tia va dung dich duoc 1i giai 1a do su hinh thanh cac ion phirc trong hop chit
phtrc gay ra.

a) Cac phan tng (2), (3) déu co6 su thay thé mot phan phdi tir trong phirc chét.

b) Mau cua dung dich X va Y 1a do cac anion trong hop chét phuc giy ra.

¢) Trong hop chit phirc [Cu(NH3)4(OHa)2](OH)2, phdi tir tao phire 1a NH;3 va HzO.

d) S6 electron lién két gitta Cu(Il) v6i cac phdi tir trong cac hop chit phirc 13 12.
Céu 3. Dé sir dung nudc sinh hoat & ving nuée nhiém sit & mot s ving, ngudi ta st dung hé thong
loc nuéc kiéu gian mua nhu hinh 2. Mot nhém hoc sinh tim hiéu anh hudng cta gian mua anh
huéng dén nong do ion Fe?' trong nudc giéng khoan nhiém sit. Gia thuyét ciia nhom hoc sinh la:
“nudc giéng khoan sau khi di qua hé thong loc nudc kiéu gian mua, nong d6 Fe?* giam”. Nhom hoc
sinh chuén bi:
+100,0 mL nudc giéng khoan vira bom 1én dung trong cdc thuy tinh 16n (dén nhén céc 13 Y)
+100,0 mL nudc giéng khoan sau khi di qua hé théng loc trong cdc thity tinh (dan nhin cdc 14 Z)
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Nhém tién hanh cac thi nghiém nhu sau:

- Chuan d6 Fe?* trong nuée vira 1ay tir giéng khoan (cbe Y):

« Budc 1: Lay 10,00 mL dung dich trong binh Y cho véo binh tam giac roi thém tiép 5 mL dung
dich H2SO4 2 M.

« Budc 2: Chuan d6 dung dich trong binh tam gidc bang dung dich KMnOs 2,20x102 M dén khi
xuat hién mau hong nhat (bén trong khoang 20 gidy) thi dimng. Ghi lai thé tich dung dich KMnO4 d
dung.

Lap lai thi nghiém chuan d6 thém 2 lan. Thé tich trung binh cta dung dich KMnO4 sau 3 1an chuan
d6 13 10,40 mL. Nong d6 cua Fe(II) xac dinh duoc 1a C1 M



- Chuan d6 Fe?* trong nuée sau khi loc (cbe Z):
Xéc dinh ham lugng Fe(Il) cia dung dich chira trong binh Z theo cac budc tuong tu nhu lan thir
nhat. Thé tich trung binh ctia dung dich KMnOs sau 3 1an chudn d6 13 2,43 mL. Nong do cua Fe(1)
xac dinh duoc la C2 M.
Nong d6 dung dich KMnO4 nhu nhau trong céc thi nghiém chuan d6. Su thay d6i ndng d6 cua Fe(1)
(q%) dugc tinh theo cong thirc: q = (C1 — C2)/C1. Gia thiét cac ion khac trong nudc khong anh
huéng dén phan Gng cia Fe** voi KMnO4/H,SOs.

a) Khi chuan d6, dung dich KMnO4 dugc nhé tryc tiép vao binh tam giac tir dung cu ki hiéu 1a
(B) dugc minh hoa ¢ Hinh 1.

b) Gia tri cua q 13 76,6. (Két qua cdc phép tinh trung gian khong dwoc lam tron, chi két qud cudi
cung dwoe lam tron dén hang phan muoi).

¢) Gia tri ciia Cz 1a 0,003. (Két quad cdc phép tinh trung gian khéng dwoc lam tron, chi két quad
cudi cimg dwge lam tron dén hang phan nghin).

d) Két qua thu duoc tir cac thi nghiém phu hop véi gia thuyét ban dau ctia nhém hoc sinh.
Ciu 4: Enzyme 1a mot thanh phan thiét yéu cua cac chat gidt rira cao cap va viéc sir dung chung
mang lai cho ngudi tiéu dung nhiing loi ich rd rét. Nhiing loi ich nay bao gom kha ning lam viéc &
nhiét do thép, tiét kiém nuéc, déng thoi loai bo nhu cau str dung céac hoa chat khéc nghiét, gay tac
dong tiéu cuc dén moi truong. Ngoai ra, enzyme c6 thé phan huy sinh hoc nén khong dé lai du
luong doc hai. Protease 1a loai enzyme khong thé thiéu trong tat ca cac loai hoa chat giat rira, nhat 1a
trong bot giit, do protease thich hop dé dé loai bo cac vét ban do thirc dn, mau va cac dich do co thé
con nguoi tiét ra. Dé khao sat d6 hoat dong cua protease theo nhiét dg, nguoi ta tién hanh thi nghiém
nghién ctru téc d6 phan huy chit ban bai protease. Két qua cho bai biéu d6 bén.
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a) Chat giit rira chira enzyme protease phan huy chét ban tét hon nhung giy 6 nhiém méi truong,

dé lai du luong chat doc hai.



b) Chét giit rira chira enzyme protease hoat dong ti wu ¢ nhiét do 40°C.

¢) Khi ting nhiét do, tdc do phan huy ctia cac vét ban trén trong quan, 4o s& nhanh hon vi hoat
dong cua enzyme protease ting dan.

d) Do ¢6 tinh chon loc cao, phai sir dung & mot nhiét d6 nghiém ngit nén ngudi ta dang dan thay
thé chét giit rira chira enzyme bang chét giit co chira cac chit tiy rira manh.
PHAN III Cau tric nghiém tra 101 ngin. Thi sinh tra loi tir cdu 23 dén cdu 28.
Céu 1. C6 bao nhiéu cong thirc cdu tao cta ketone tmg voi cong thirc phan tir CsHioO?

Céu 2. Trong cu tao ctia mot doan mach amylopectine sau c6 bao nhiéu lién két a-1,6-glycoside?

O

HO
Y

Céu 3. Phan tram khéi luong carbon trong aniline 14 a%. Gia tri cta a 1a bao nhiéu? (Lam tron két
qua dén hang phan muwov).

Cau 4. Chanh 1a mot loai thyc vat cho qua nhd, thudc chi cam chanh (citrus), khi chin c6 mau xanh
hodc vang, thit qua c6 vi chua. Qua chanh duoc st dung 1am thyc pham — chi yéu dung nudce ép cua
n6, phan mui va vo qua chanh ciing c6 thé dung trong nu in va nudng banh. Nudc ép chanh chira
khoang 5% citric acid (X) nén chanh c6 vi chua va d§ pH khoang 2 — 3. Cong thtc (X) dugc cho &
hinh bén.

OH

Cho cac phat biéu:

(1) Cong thurc phan tir ctia (X) 1a C¢HgO7.

(2) (X) thudc loai hop chét tap chic.

(3) Imol (X) tac dung véi luong du Na tao ra 2 mol H»

(4) (X) tac dung v&i NaOH theo ti 1€ mol 1 : 4.

(5) C6 thé dung (X) dé khir mui tanh ctia ca do mot sd amine gay ra.

Liét ké cac phat biéu ding theo so thir ty ting dan.

Céu 5. Theo QCVN 01-1:2018/BYT, ham lugng sit tdi da cho phép trong nudc sinh hoat 1a 0,30



mg/L. Mot miu nudc co6 ham luwong sit cao gip 28 1an ngudng cho phép, gia thiét sit trong mau
nude ton tai & dang Fea(SO4)3 va FeSOa vai ti 1é mol twong ting 14 1 : 8. Qua trinh tach loai sit trong
10 m® mau nudc trén duoc thuc hién bang cach sir dung m gam voi toi (vira du) dé ting pH, sau d6
suc khong khi:
Fe2(S04)3 + Ca(OH)2 — Fe(OH); + CaSOs4
FeSO4 + Ca(OH)> + Oz + HoO — Fe(OH)s + CaSOg4

Gia thiét voi t6i chi chira Ca(OH),. Gia tri cia a 1a bao nhiéu? (Két qud lam tron dén hang don vi)
Céu 6: Mudi Epsom c6 cong thirc hoa hoc MgS04.7H20. Mubi nay cé nhiéu tac dung tdt cho stc
khoe nén thudng duge dung lam thube y hoc. Tén goi Epsom ldy tir tén cia con sudi nudc mudi
ddng chira nhidu mudi MgSO4 & thi tran Epsom nudc Anh. Khi nung néng, MgS04.7H,0 mat dan
khéi lugng do mat nude. D6 thi sau day biéu dién d6 giam khdi luong ciia MgS04.7H,0 khi ting

nhiét do nung:
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Khi nung néng dén 400°C, mudi thu duoc chira bao nhiéu nguyén tir O trong phan tir?



