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DE BAI
Hoc sinh khong dwgrc sir dung bang tuian hoan nguyén té hoa hoc
Cho sé hiéu nguyén ti va nguyén ti khéi cac nguyén té

H{B|C|N|O|F|Na|Mg|Al|Si|P|S|ClI |K]|Ca|Fe|Cu
1|56 |78 9 1112 |13]14|15]|16| 17 |19 |20 26|29
NTK | 1 |11/12|14]16]19 23|24 27128 |31[32|355[39]40 56|64

Cau 1 (4,5 diém)

Nguyén t6 M ¢ trong mau ngudi nong do binh thuong 1a 3,5 — 5,0 mmol/l.
Trong co thé, nguyén t6 M giup diéu hda can bang nudc va dién giai, gitip duy tri hoat
dong binh thuong, dac biét 1 cua hé tim mach, co bap, tiéu hoa, tiét niéu. Trén co tim
ion M* 1am giam luc co bop, giam tinh chiju kich thich va giam dan truyén. Tong s6 hat
proton, neutron va electron trong nguyén tir nguyén té M 1a 58, trong d6 sé hat mang
dién nhiéu hon s6 hat khong mang dién 12 18.

Nguyeén t6 X c6 trong thanh phan ciia cac chét c6 tac dung oxi hoa va sat khuan
cuc manh, thuong duoc st dung véi muc dich khir triing va tay tring trong linh vuc
thuy san, dét nhuom, xir li nuée cap, nudc thai, nudc bé boi. Oxide cao nhat cia X ¢6
cong thirc 12 X207. Trong hop chat hydride (hop chat ciia X véi H) nguyén t6 X chiém
97,26% vé khéi luong.

1. Viét cau hinh electron nguyén tir caa nguyén té M va X. Xac dinh vi tri cia M va X
trong bang tuan hoan cac nguyén t hoa hoc.

2. Biéu dién electron hoa tri caia M va X vao 6 orbital, xac dinh sd electron doc than cua
M va X.

3. Viét cong thirc oxide (ng vai hoa tri cao nhat va hydroxide tuwong ¢tng cua M va X,
néu tinh acid-base cua ching.

4. M6 ta sy hinh thanh lién két trong phan ta MX.

5. So sanh (c6 giai thich) ban kinh ion M* va X",

Cau 2 (3,5 diém)

1. Hai nguyén t6 X, Y nam trong ctng 1 chu ki, thugc hai nhém A lién tiép. Tong s6
hat mang dién trong hai nguyén tr X va Y la 26.

a) Xac dinh ki hiéu héa hoc cua X, Y.

b) Xéc dinh tinh chat héa hoc caa X, Y (kim loai, phi kim, khi hiém). So sanh tinh chat
héa hoc cua hai nguyén tb nay.

¢) Viét cong thirc Lewis, cong thirc cau tao cua hydroxide (ng véi héa tri cao nhét cua
X, Y. So sanh tinh acid-base cua chdng.

2. Dua vao kién thire da hoc vé lién két hoa hoc, hay giai thich vi sao khi ammoniac
(NH3) tan tdt trong nudc, khi oxygen (O2) tan it trong nudc.




3. Cho bang nhiét d6 soi cua ethanol ( CH3CH20H ) va dimethyl ether ( CH3OCH3 ).

Chit Khéi lwgng phin tir Nhiét do soi
ethanol 46 78,3°C
dimethyl ether 46 -23°C

Hay giai thich vi sao hai chét c6 khéi luong phan tir bang nhau nhung nhiét do soi lai
khéc xa nhau.

Cau 3 (2,0 diém)

1. Nescafe di san xuat thanh cong lon café ty 1am nong. Dé lam néng café, chi can an
nut (trén lon) dé tron nguyén liéu gdm 1 dung dich KOH hozc NaOH rat lodng va CaO;
210 mL café trong lon s& dugc ham néng dén khoang 40°C.

a) Viét phuong trinh phan tng xay ra giira cac nguyén liéu dung dé dun néng café (khi
an nat). Hay tinh hiéu tng nhiét caa phan tng nay. Cho biét:

Ca(OH): CaOo H20
ArH395(kd/mol) -1003 -635 -286
b) Gia sir nhiét dung riéng cua café 1a 4,18 J/K.g (Nhiét dung riéng la nhiét luong can
cung cap dé 1 gam chét tang 1én 1 d§). Hay tinh lwong nhiét can cung cap dé 1am nong
210mL café tir 0°C dén 40°C (d = 1,0 g/ml). Hay tinh lwong CaO can dé thyc hién nhiém
vy nay. Gia sir hiéu tng nhiét caa phan tng trén khong doi trong khoang nhiét do dang
Xeét.

2. Cho phan tng d6t chay butane sau: C4Hiog) + Oze) = CO2 (@ + H20 (1)

Biét ning luong lién két trong cac hop chat cho trong bang sau:

Lién két Phan tix Eb (kJ /mol) | Lién két Phan tir Ep (kJ /mol)
c-C CsHao 346 C=0 CO: 799

C-H CsHao 418 O-H H20 467

0=0 o)} 495

a. Xac dinh bién thién enthalpy (A: H%9s) ctia phan tng (1)

b. Mot binh gas chira 12 kg butane c6 thé dun s6i bao nhiéu 4m nudc? (Gia thiét mdi
am nude chira 2 lit nude & 25°C, nhiét dung cta nudc 1a 4,2J/g K, ¢6 40% nhiét dot
chay butane bi that thoat ra ngoai moéi trudng. Biét 1ml nude ning 1g.

Cau 4 (2,5 diém)

1. Phan &ng phan hay mat loai hop chat khang sinh ¢6 hé sb nhiét d6 12 2,7. O 27°C sau
10 gio thi lugng hoat chat giam di mot nua.
a) Khi dua vao co thé ngudi (37°C) thi lugng chat giam di mot nira sau bao 1au?
b) Sau bao lau thi hoat chat khang sinh nay trong co thé ngudi con lai 12,5% so véi ban
dau.
2. Cho phan tng: BrOz (ag) + 5Br(aq) + 6H*(aq) — 3Br2@g) + 3H20()

Téc do cua phan ung c6 thé do duoc dua vao su phu thudc ndng d6 dau cua céc
chat phan tng. Két qua cua thi nghiém duoc cho ¢ bang sau:

. Nong do dau cua cac chat (mol/L) Vo
Thi nghi¢m BrOy Br H (mol/L.s)
1 0,10 0,10 0,10 1,2.10°




2 0,20 0,10 0,10 2,4.10°3
3 0,10 0,30 0,10 3,5.10°
4 0,20 0,10 0,15 5,4.10°°
Viét biéu thuc téc do phan ang.
Ciu 5. (4,0 diém)

1.a. Lap phuong trinh héa hoc ctia phan ing oxi hoa - khir sau day theo phuong
phap thing bang electron:

Mg + HNOjs (lodng) — Mg(NO3)2 + N2O + Na + HoO (ti khéi hoi ctia hdn hop
khi N>O va N so véi hydrogen bing 17.2)

1.b. Cho biét phan mg xay ra trong thiét bi do ndng d6 con bang khi thé
(Breathalyzer) nhu sau:

.
C2H50H + K2Cr207 + H2SO4 Ai> CH3COOH + Cr2(S04); + K2SO4 + H20

- Can bang phuong trinh phan tng trén bang phuong phap thich hop.

- M6t mau khi thd cua ngudi diéu khién xe may tham gia giao thong cé thé tich
26,25mL dugc thoi vao thiét bi Breathalyzer ¢6 chira 1mL K>Cr207 0,056 mg/mL (trong
moi truong HaSO4 50% va ndng do ion Ag™ 0.25mg/mL, 6n dinh). Biét rang phan tng
xay ra hoan toan. Hay cho biét ngudi d6 c¢6 vi pham luat giao thong hay khong va néu
hinh thtc xir phat (néu co).

St dung bang murc do phat ddi véi ngudi dicu khién xe may vi pham nong do
con dé tra 10i cau hoi trén.

Mire @9 vi pham néng dd con Mikc tién phat Hinh phat bo sung
Chua vuot qua 0,25 mg/1L 2 triéu dong dén 3 | Tudc giay phép lai xe tur
khi tha. triéu dong. 10-12 thang.
Vuot qué 0,25 mg- 0,4/1L 4trieu ddong dén5 | Tudc gidy phép lai xe tir
khi tha. triéu dong. 16-18 thang.
Vuot qua 0,4/1L 6 triéu dong dén 8 | Tudc giay phép lai xe tur
khi tho. triéu dong. 22-24 thang.

(trich tir Nghi dinh 100/ 2019/ ND-CP siwra doi tai Nghi dinh 123/2021/ND-CP)

2. a. Nhiét d6 soi cua nudc & ving dong bang (d6 cao gan muc nudc bién), trén
dinh ntii Fansipan (cao 3143 m so v&i muc nude bién) 1an Iuot 1a 100°C; 90°C. Khi lude
chin mot miéng thit trong nudce s6i & ving dong bang va trén dinh Fansipan mat thoi gian
lan luot 14 3,2 phut; 3,8 phat. Pinh nti Pha Si (Nhat Ban) c6 d cao khoang 3770 m thi
nude s6i & 80°C, tinh thoi gian dé ludc chin miéng thit c6 khdi luong trong duong tai do.

2. b. Cac qua trinh sau day téa nhiét hay thu nhiét, giai thich?

- Giot suong dong trén 14 cay vao ban dém.

- D6 md héi sau khi chay bo.

Céu 6. (3,5 diém). Cho 17,4 gam hdn hop A gdm Al, Cu, Fe tac dung voi lugng du
dung dich HCI thi sau phan tng thu duoc 9,916 lit khi Hz (¢ dkc). Mit khac 1ay 0,04
mol A tac dung véi dung dich H2SO4 80% (ddc, nong, du véi lugng axit léy du 20% so
v6i lwgng phan tmg) thi thu dugc 1,36345 lit khi SO2 (1a san pham khtr duy nhat & dkc).
Biét & diéu kién chuan (dke, 25°C, 1 bar), 1 mol chat khi bat ki c6 thé tich la 24,79 lit.

a) Viét cac phuong trinh phan @mg xay ra va tinh % khdi luong ctia Al trong hdn
hop A.

b) Tinh khdi lugng dung dich axit HoSO4 di lay.
HET:
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Cau 1 (4,5 diém)
Y N@i dung Piém
1. | Do tong sé hat Téng sé hat proton, | Oxide cao nhat cua X c6 cong thic | 1x2 =
neutron va electron trong nguyén | la X207 nén cong thic hop chét | 2,0 d
tir nguyén té M 1a 58, trong do6 s | hydride 1a HX
hat mang dién nhiéu hon sé hat | Trong HX nguyén t6 X chiém
khong mang dién 1a 18 nén ta co hé | 97,26% vé khéi lugng nén ta co
phuong trinh phuong trinh
2p+n =758 p=19 M,
{Zp—n=18_’{n=2o oy =41 100
- My = 35,5 g/mol
Vay X la Cl
Cau hinh electron caa M: | Cau hinh electron cua X: 0,5x 2
1522522p®3s23pb4st 1522522p®3s23p° =1d
Vi tri trong bang tuan hoan 6 19, | Vi tri trong bang tuan hoan 6 17,
chu ki 4 nhom 1A chu ki 3 nhém VIIA
2. | Biéu dién electron hoa tri vao 6 | Biéu dién electron hoa tri vao 6 | 0,25x 2
orbital orbital =0,5d
(] [
4st 3s? 3p°
S6 electron doc than bang 1 S6 electron dc than bang 1
3. | Cong thic oxide cao nhat: K20 Cong thic oxide cao nhat: Cl,O7 | 0,25 x2
Cong thtrc hydroxide tuwong ung: | Céng thirc hydroxide tuong ung: | =0,5d
KOH HCIO4
Chung déu ¢ tinh base. Chung déu ¢ tinh acid
4. | K > K" +1e 0,25
Cl+1le->CI
Cl + K* - KCI
5. | Ca hai ion déu c6 18 electron nhung dién tich hat nhan cua K* 16n hon | 0,25
dién tich hat nhan cua Cl- nén ban kinh ion K* nhé hon ban kinh ion CI
Cau 2 (3,5 diém)
Y Noi dung DPiém
1. | Hai nguyén t6 X, Y thudc cung 1 chu ki, thuc hai nhom A lién tiép.
Téng sé hat mang dién trong hai nguyén tir 12 26 nén ta c6 hé phuong
trinh
{ px +1=py _){PX=6
2px + 2py = 26 py =7 05
Xl1aC,YlaN. ’




CAu hinh electron cua
C: 1s?2s22p?. la phi kim ; N: 1s22s22p2 la phi kim 0,25
Tinh phi kim cua N manh hon tinh phi kim cua C. 0,25
H2COs, HNO3 ; Tinh axit cia HNO3 manh hon H2CO3 0,25
- Viét cong thirc cau tao, cong thic Lewis H2CO3, HNO3 2x0,25
=05
2. ’
- H20 c6 lién ket cong hoa tri phan cuc nén la dung moi phan cuc.
- NH3 ¢0 lién két cong héda tri phan cuc nén NHs la phéan tir phan cuc. 0,25
Mat khac NHz3 tao duoc lién két hydrogen vai nudec — NHs tan tot
trong nudc.
JH H. 0,25
O-H..N-H /N—H'-'/O—H
H H hoic O H 0.25
- 02 ¢6 lién két cong hoa tri khdng phan cuc nén O: la phan tir khong
phén cuc, mat khac Oz khong tao lién két hydrogen vai H2O — Oo
tan it trong nudc.
3. | Trong cong thic cau tao caa ethanol
H H
] s e
R
. H H 0.5
Lién ket O-H phan cuc lam cho nguyén tir H tré nén linh dong, gitra
cac phan tar ethanol cé lién két hydrogen lién phan tir
5o
C,Hs;—O0_ 0
25 Ny . ..\Q_CZH5
;
Con trong cong thire cdu tao cua dimethyl ether
H H
H—C——O0——C—H
| | 05
H H
Khong c6 H linh dong, nén gitra cac phan tu dimethyl ether khong co
lién ket hydrogen. .
Vi vay nhiét d6 soi cua ethanol cao hon nhic¢u so véi nhiét d6 soi caa
dimethyl ether.
Cau 3 (2,0 diém)
Y Néi dung Piém
1. |a. Phanung CaO + H20 — Ca(OH);
AH =-1003 + 635 + 286 = - 82 kJ mol?
b. Pun néng 210g 1én 40°C can 4,18 x 210 x 40 J = 35,1 kJ 0,5




1 mol CaO cung cap 82 kJ s6 mol CaO can = 35,1/82 mol = 0,428 mol, | 0,5
Mcao = 56. 0,428 =24,09
Luwru y: HS trinh by cich giai khac néu ding vin cho diém tuyét déi
2. | C4Hio(g) + 13/202(g) — 4CO2(g) + 5H20(g) (1)
b) Ar H%9s= 3. Ec-c + 10.Ec-1 + 6,5.Ec=0 -4.2.Ec=0-5.2. Eo-H 0,5
= 3.346 + 10.418 + 6,5.495 - 8.799 - 10.467 = -2626,5 (kJ).
Q =12.10° 2626,5/58 = 543413,8 (kJ)
Nhiét can dun 1 4m nuéc sbi a: 2.10%.4,2.(100-25)=630000 (J) = 630 (kJ) 05
S6 am nudc: (543413,8.60%)/630 = 518 (am nudc)
Cau 4 (2,5 diém)
Y Néi dung Piém
! VT _ % = ]/7"21_0T1 - dfry _ ]/T21;0T1 =20 _ 2,7371;027:> 05
N v Atr, Atr, '
Atr,=10:2,7= 3,7 gio
Vay c sau 3,7 gio thi lugng khang sinh trong co thé s& giam di mot
nua tiz = 3,7 gio i 0,5
bé hoat chat khang sinh nay trong co thé nguoi con lai 12,5% so vai
ban dau thi can
3 two=3.3,7= 11,1 gio.
Luwu y: HS trinh bay cach gidi khic néu ding vin cho diém tuyét doi
2. | T thi nghiém (1) va (2) thay khi nong d6 BrOs tang 2 1an thi téc do | 0,25
phan ung tang 2 1an — bac riéng phan cua BrOs 1a 1
T thi nghiém (1) va (3) thay khi nong d6 Br tang 3 1an thi toc do phan
ing tang gan 3 1an — bac riéng phan cua Brla 1 0,25
T thi nghiém (2) va (4) thay khi nong d6 H* tang 1,5 1an thi téc d6 phan
g tang 2,25 1an — bac riéng phan cua H* 13 2 0,25
Viy phuong trinh toc d6 cua phan tng la:
v = k.[ BrOz].[Br].[H*]? 0,75
Cau 5. (4,0 diém)
Cau | Y Pap an Bi?u
diém
5 |1 |a Mg+ HNO~3 (loang) — Mg(NOs3)2 + N2O + N> +H0
Ti khoi cua hon hop khi N2O va N2 so véi hidro bang 17,2.
Goi X, ¥ lan lugt 1a s6 mol N2O, N2
Taco: 24X+2Y 1795, X_2
X+Yy y 3
(ding phuong phap so d6 duong chéo) 05
1 x |10N*®+46e — 4N*!+ 3N
23x | Mg — Mg™ +2e
23Mg + 56HNO3 (loang) — 23Mg(NO3)2 + 2N20 + 3N + 28H.0 0,5
b.
+
C2oHsOH+ K2Cr207 + HaSO4 Ai> CH3COOH + Cr2(S04)3+ K2SOs+ H20
3x |Ct — C"+4e
2 X | 2Cr*® +6e —>2Cr++3 05
3C,H5s0OH+2K,Cr,07+8H,S04 Ai) 3CH3COOH+ZCF2(SO4)3+2 K>S04+ 11H,0




s6 mol KzCr,07 = 1.(0,056.10°%/294) = 1,905.10"" mol

s6 mol CoHsOH = 3/2 s6 mol KzCr,07 = 2,8575.107 mol

=>m CzHsOH = 2,8575.107 x 46 = 1,3145.10° gam/26,25 mL hoi tho.
Trong 1000 mL hoi tho co:

1000 x 1,3145.10° /26,25 = 5, 0076. 10 gam

V1 0,50076 mg C2HsOH > 0,4 mg nén nguoi d6 da vi pham luat giao
thong

- Béi chiéu bang: muc phat 6 triéu dong dén 8 triéu dong va tudc gidy
phép lai xe tur 22-24 thang.

Luwu y: HS trinh bay cach gidi khac néu diing vén cho diém tuyét dbi

0,5

a. Vi toc d6 phan @ng ti 18 nghich véi thoi gian

—=y 10 :Z—Z :>y:]_1]_875
1

0,5

90—-80

Suy ra thoi gian ludc thit can la: 1,1875 10 x 3,8 = 4,5125 ph(t

0,5

b.
- Ban dém hoi nuéc trong khdng khi ha nhiét dé ngung tu tao thanh cac giot

dong trén 1a cay. Day la qua trinh toa nhiét.

0,5

-6 mo hdi sau khi chay bo thi mot phan mé hoi hap thy nhiét va bay hoi.

Sy bay hoi va hap thy nhiét nay gitp 1am mat co thé va duy tri than nhiét

6n dinh. Pay 1a qua trinh thu nhiét.

0,5

Cau 6.

(3,5 diém)

STT

Dap an

Pieém

a.- Pat 17,4 gam hon hop A co:
Al:x
Fe:y (mol)=27x+56y+64z=17,4 (1*)
Cu:z
- Theo bai c0:
nH2 = 9,916/ 24,79 = 0,4 mol. Nso2 = 1,36345/ 24,79 = 0,055
mol
- Cho 17,4 gam A tac dung v6i dung dich HCI du, c6 phéan tng:
2Al + 6HCI — 2AICIs +3H, T (1)
X 1,5x (mol)
Fe + 2HCI —> FeClp + H2 T )

y y (mol)
=n,, =15x+y= 0,4 (2%)

0,25

0.25

0,25

0.25

Al :kx
- Pt 0,04 mol hén hop A co6 | Fe:ky (mol) = kx+ky+kz=0,04(3*)
Cu:kz

- Cho 0,04 mol hdn hop A tac dung v&i dung dich H2SO4 dic du:

0,25

0.25




2Al + 6H,505 ——> Aly(SO4)s + 350, + 6H20

kx 3kx

1,5kx (mol)

2Fe + 6H2SOs ——> Fez(S04)3 + 3SO2 + 6H20

ky 3ky

1,5ky (mol)

Cu + 2H2SO4 —— CuSOq4 + SO2 + 2H20

kz 2kz

kz (mol)

=Ny, =1,5kx+1,5Ky+kz =0,055(mol) (4*)

- Tur (1*) dén (4%)

x=0,2

y=0,1
mol
z=0,1 (mo)

k=0,1

Vay: % Al = 31,034% ~ 31%

©)

(4)

(5)

Theo phan tmg (3), (4), (5). Tacé: N, g, =2Ng, =0,11mol

Khéi lugng dung dich H2SO4 d 1y la:

Luwu y: HS trinh bay cach giai khac néu ding vin cho diém tuyét doi

0,11x98

%

x120%=16,17gam

0.25

0.25
0.25

0.5

0.25

0.5




