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CUM TRUONG THPT NAM HQC 2022-2023
THACH THAT - QUOC OAI Mon: Hoa hgce - Khoi: 10 ‘
- - - Thoi gian lam bai:150 phit, khong ké thoi gian phat de
DE THI CHINH THUC (D2 thi ¢6: 5 cau 2 trang)
Ho vatén thisinh:...................coois LSO DA0 danh:............ooveveveceeeeeeeee s

Cho biét nguyén tir khéi ciia:

H=1; C=12; O= 16; Na=23; Mg=24; Al=27; $=32; C|=35,5; K=39; Ca=40;
Cr=52; Fe =56; Cu=64; Zn=65;
S6 hiéu nguyén tir ciia: 1H, 2He, sLi, 4Be, 5B, 6C, 7N, 80, oF, 10Ne, 11Na, 12Mg, 13Al, 14Si, 15P,
165, 17Cl, 19K, 20Ca, 26F¢, 20Cu, 31Ga, 3BT, s3l, 5aXe .

Cau 1. (5 diém)
1. Nguyén tir nguyén t6 X’ c¢6 cau hinh electron 16p ngoai cung 1a 4s*. Nguyén tir nguyén t6 Y’ ¢c6
c4u hinh electron 10p ngodi cuing 13 4s°.
a. Hay viét cAu hinh electron nguyén tir ciia X* va Y’.
b. O trang thai co ban, sb electron doc than ctiia nguyén tir X’ va Y” 16n nhét 1a bao nhiéu? Giai thich.
¢. O 20°C khdi lugng riéng ciia Gold (Au) 1a Day = 19,32 g/cm?®. Gia thiét trong tinh thé cac
nguyén tir gold 14 nhitng hinh cau chiém 75% thé tich tinh thé. Biét kh6i lwong nguyén tir ciia Au la
196,97. Tinh ban kinh ctia nguyén tir Au.
2. Cho X, Y, R, A, B, M theo thtr tw 12 6 nguyén 4 lién tiép trong bang tuan hoan ¢ tong sé don vi
dién tich hat nhan la 63 (X c6 s6 don vi dién tich hat nhan nho nhét).
a. Xac dinh vi tri (chu ki, nhém) ctia cac nguyén tb X, R, M trong bang tuan hoan.
b. Viét cu hinh electron ctia cac ion: X>7, Y-, R, A*, B?*, M®*. So sanh béan kinh ctia chiing va giai thich?
¢. Trinh bay cach tién hanh thi nghiém hoa hoc dé so sanh tinh kim loai ctia A va B. Viét phuong
trinh phan tmg hoa hoc xay ra (néu c6).
Cau 2. (5,0 diém)

1. Cho bang s6 liéu vé nhiét do soi va do tan trong nudc cua NHs va PHs nhu sau:

Chit NH3 PH3
Nhiét do séi -33,34°C -87,7°C
P tan 89,9 g/100 ml & 0°C 31,2 mg/100 ml (17°C)

Hay giai thich vi sao nhiét dg soi va dg tan ctia NH3 16n hon PHa.

2. Viét cong thirc Lewis cua cac anion CNO™ va CON- .

3. Str dung m6 hinh VSEPR du doan dang hinh hoc ctia cac phén tir va ion sau: XeFs, NFs, NO2t, I3~

4. Aluminium chloride khi hoa tan vao mét sé dung méi hodc khi bay hoi & nhiét do khong qua cao
thi ton tai ¢ dang dimer (Al:Cls). O nhiét do cao (700°C) dimer bi phan li thanh monomer (AICl3). Viét
cong thirc cau tao Lewis ctia phén tir dimer va monomer, cho biét kiéu lai hoa ciia nguyén tir Aluminium,
kiéu lién két trong mdi phan tir, mo ta cu triic hinh hoc cua cic phan tir d6?

5. Viét phuong trinh biéu dién sy phong xa ctia cac dong vi:

a) 28Ra — 7 + a e) sMg +?— [[Ne+ ;He
b) %iNp — 7 + « f) 5F + [H—>? + jHe

c)i’gS—a- 7T 4+ B

U )

242 N o/ =~
) ‘ogPu + YNe—4(,n) +7

d)H— 7 + 8 h) ]H+?— 2(3He) + ;n



Cau 3. (3 diém)
Can bang cac phan tng oxi hoa khtr sau theo phuong phap thing bang electron, xac dinh vai tro
cac chét tham gia phan tng
a. FeSz + HNOz -»NO + ...
b. Al + HNO3 —NO + N0 +... ( véi ti 1& sé mol NO:N,0=3:1)
c. CuFeS; + Fex(S04)3+02+H20 — CuSOs+ FeSO4 + HaSO4 (ti 16 s6 mol Fex(SO4)3 : 02 =1:1)
d. FeO + HNOs — NxOy + ...
Cau 4. (4 diem)
1. Entropy 13 gi? Hay cho vi du vé sy bién thién (ting, giam) entropy trong phan tng hoa hoc
2. Dya vao dai lugng nao dé du doan phan tmg hoa hoc c¢6 thé xay ra dugc hay khong, hiy chi rd?
3. Cho biét gia tri nhiét dong cta cac chat & diéu kién chuan (298K):

Chét Fe 0 FeO Fe O3 Fe3Oq
AHS (kcal.mol‘l) 0 0 -63,7 -169,5 -266,9
so (cal.mol'l.K'l) 6,5 49.0 14,0 20,9 36,2

Tinh AG® su tao thanh cac oxide cua iron tir cac don chét & diéu kién chuan. Tir d6 cho biét &
diéu kién chuén oxide ndo cia iron bén nhat?

4.a. O vung d6ng bang (d6 cao gan muc nude bién) nude s6i & 100°C. Trén dinh ndi Fansipan
(cao 3200m so v&i muc nudc bién), nudc s6i 6 90°C. Khi lude chin mot miéng thit trong nudce soi, &
vung dong bang mat 3,2 phat, trong khi d6 & trén dinh Fansipan mat 3,8 phat. Hiy tinh thoi gian dé
ludc chin miéng thit nhu trén & noi cao hon, tai d6 nude soi & 80°C.

b. Phan Gmg phan hity mot loai chat khang sinh c6 hé s nhiét d6 1a 2,5. O 27°C, sau 10 gid thi
luong hoat chét giam di mot nira. Tinh thoi gian dé lugng khang sinh sau khi dua vao co thé ngudi
(37°C) con lai 12,5% so v&i ban dau.

Cau 5. (3 diém)

1. C6 nhiéu vu tai nan giao théng xay ra do nguoi li xe udng ruou. Theo Nghi dinh 100/2019 chi
can khi diéu khién phuong tién giao thong ma c6 néng do con trong mau hodc hoi thé thi bi coi 1a vi pham
lut giao thong, mirc phat tity thudc s6 mg ethanol/100 ml méau hodc sé mg ethanol/lit khi tha. Dé xac
dinh ham luong ethanol trong mau ciia ngudi 1ai xe ta cho ethanol tac dung véi KoCr207 trong moi trudng
acid (H2S0a). Khi d6 Cr*® bi khir thanh Cr*3, ethanol (C2HsOH) bi oxi hoa thanh acetaldehyde (CH3CHO).

a. Lap phuong trinh hoa hoc ciia phan tmg xay ra bang phuong phép thing bang electron.

b. Khi liy 25 ml méu ctia mot 1ai xe dé tién hanh thi nghiém, can dung 20 ml dung dich K2Cr,07
0,01M trong mdi truong acid (H2SO4). Tinh sé mg ethanol/100 ml mau ctia ngudi lai xe trén. Gia sir
rang trong thi nghiém trén chi c6 ethanol tac dung v&i KoCr0y.

2. Mot gia dinh A khoan giéng nu6c nhung lai khoan tring mach khi thién nhién gdm CHa, C2He,
CsHs voi trit lwong khao sat 12 0,7576 tin véi ti 1é vé s6 mol lan luot 12 83:13:4.

CHa(g) + 202(g) —  COx(g) + 2H20(l) ArH 355 =-890,36 k.
C2He(g) + 7/202(g) — 2C0O2(g) + 3H20(1) ArH 358 = -1560,4 kJ.

CsHs(g) + 502(g) — 3CO2(g) + 4H20(1) ArH J55=_2 220 kJ.
Trung binh mdi ngay gia dinh A can st dung 15000kJ véi hiéu sudt hap thu nhiét 13 75%. Tinh thoi
gian gia dinh A str dung hét mach khi gas néu trén

- Thi sinh khéng dwoc sir dung tai liéu, ké cd bang hé théng tudn hoan.
- Can bg coi thi khong gidi thich gi thém.



HUONG DAN CHAM HOA HOC 10
(THI SINH LAM CACH KHAC PAM BAO LOGIG, PUNG VAN CHO PIEM TOI PA)

Céu 1 | Noi Dung Pi¢m
Céu hinh electron cta X’ Ia:
Truong hop chua xuét hién phan 16p 3d: 0,25
1s22s22p°3s23p°4st
1.a | Truong hop chua xudt hién phéan 16p 3d, ban bio hoa: 1522522p®3s23p®3d°4s? 0,25
Trudng hop chua xuét hién phan 16p 3d, bdo hoa: 1522522ps3s23ps3di04s1 0,25
CAu hinh electron ctia Y’ 13: Trudng hop chua xuat hién phan 16p 3d: 0.5
1522522p%3s23p°4s? ’
Truong hop chua xuat hién phan 16p 3d, bo qua ban bdo hoa va bdo hoa:
1522522p63523p63d:224s2
1522522p63523p63dse7e 4s2 0,75
1522522p63523p630:04s2
S6 electron dc than ctia X’ 16n nhét 1a 6 tmg véi cau hinh electron:
1b | 1522522p3s23p53d°4st (c6 thé biéu dién dudi dang orbital) 0,5
S6 electron doc than cia Y’ 16n nhat 1 5 Gmg véi cau hinh electron:
15%2522p®3s23p®3d°4s? (co thé biéu dién dudi dang orbital).
Thé tich cua 1 mol tinh thé Au: 7, = 11996’39: =10.195¢em’ 0,25
A oLe - A . 75 1 -24 3
Thé tich cua 1 nguyén tir Au: 10,195. . = =12.7.107"cm
1.c 100 6,023.10° 0,25
Ban kinh cua Au: r = ’ 3V _ 31271077 1.44.10 % cm
A 4314 0,25
Goi Z 14 sb dién tich hat nhan cua X
=> S6 dién tich hat nhan cia Y, R, A, B, M lan luot
(Z+1),(Z+2),(Z+3),(Z+4), (Z+5) Theo gia thiét
Z+(Z+1)+(Z+2)+(Z2+3)+(Z+4)+(Z+5)= 63
=7=8 0,25
2.2
Vi tri:
gX : [He]2s?2p* : Chu ki 2, nhdm Vla.
10R : 2s22p® => CK 2, nhém Vllla 0.75
13M: [Ne]3s23p? => CK 3, nhom Ilia
- 8X; 9Y; 10R; 1nA;  12B, 13M
2.b (0) (F) (Ne) (Na) (Mg) (Al)
0%, F, Ne, Na*, Mg?* , AI3* déu c6 c4u hinh e: 1s? 252 2p° 0,25
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Sé lope giéng nhau => ban kinh r phu thudc dién tich hat nhan. Pién tich hat nhan
cang l6n thi ban kinh r cang nho.

o> > F>1INe >INa*> I'Mg* > FAP*

0,25

Chuén bj: Kim loai Na, Mg; dung dich phenolphtalein; nudc; cde thuy tinh.

Tién hanh:

2.C
- Lay 2 cc thuy tinh, mdi cbe c6 chira khoang 200 ml nudc, nho tiép vai giot dung
dich phenolphtalein. 0.5
- Cho m6t mau Na vao cde (1), mot diy Mg vao cde (2).
= > Quan sat hién tuong thi nghiém, thdy mtrc d0 phan tng cua sodium va
magnesium voi nudc, tr d6 két ludn tinh kim loai cia Na manh hon Mg.
Cau 2 Huéng din Piém
- Giira céc phan tir NHs ¢6 lién két hydrogen v6i nhau
H H
- ll\Ib 5" |
...H-N..- H=-N ...
H H
Con céc phan tir PH; khong ¢6 lién két hydrogen v6i nhau nén nhiét do s
1 cua NHs 1én hon PHs.
- Phan tir NH;3 c6 lién két hydrogen v6i H,O con PHs thi khong nén do tan cia
NHs 16n hon PHs.
H
| H
/ 0,25
H—T «+« H—O
H
Viét cong thirc Lewis cho 2 anion CNO™ va CON-
2 | =v—a) t=o—sii| 0,5
Phan tu M6 hinh VSEPR | Dang hinh hoc phan tir
XeF4 AX4E2 Vudng phang
3 NF3 AXE; Thap day tam giac déu 1
NO,* AX32Eo Puong thang
I3 AX2E; Duong thang
: Cl—AI—Cl:
‘. ol cr

o o \CI
+) Kiéu lai hoa ctia nguyén tir Al: AICI3 1a sp?; Al,Cle 1a sp®
+) AICI3 c6 3 lién két cong hoa tri c¢6 cuc giita nguyén tir Al voi 3 nguyén tir Cl
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Al,Clg: M6i nguyén tir Al tao 3 lién két cong hoa tri voi 3 nguyén tir Cl va 1 lién
két cho nhan voi 1 nguyén tir Cl. Trong 6 nguyén tir Cl ¢6 2 nguyén tir Cl ¢6 2 lién
két: 1 lién két cong hoa tri thong thuong va 1 lién két cho nhan.

+) CAu trac hinh hoc

- Phan tir AICI3: nguyén tir Al lai héa kiéu sp? nén phén tir c6 cdu trac tam giac
phing, déu; nguyén tir Al & tim con 3 nguyén tir C1 & 3 dinh tam giac

Cl” . Cl
- Phan tir AI2Cle : ¢6 cau tric tir dién ghép vdi nhau. Moi nguyén tir Al 1a tam cua
mot tir di€n, moi nguyén tir Cl 1a dinh cua tr dién. C6 2 nguyén tir Cl 1a dinh chung
cua 2 tir dién.

Cl
"Al N

a) zgg’Ra —>“§;Rn + o
b) ‘;3’Np S ‘;';Pa + a

c) 1S — ;;C1+PB

Mbi
d) JH » jHe +B cau
5 o ) ding
e) ;fMg + o0 = Ne+ ;He duoc
0,25
f) 5F + H "0 + iHe diém
242 21 1 260
g) ‘oPu + ;Ne 5 4(;n) + o Rf
h) JH+ iLi— 2(3He) + jn
Cau 3
+2 -1 +5 +3 +2 +6
Fe S, +HN O3 —» Fe (NO3)s + N O +H2S Os4 + HO
+2 -1 +3 +6
3 Fe S,— Fe+2S+ 15e
+5 +2
N +3e— N X5
+2 -1 +5 +3 2 +6 0,25
Fe So+ 8HN O3 — Fe (NO3)3+5N O +2 H2S O4 + 2H20 0,25
Khtr Oxh, mdi trudong 0,25
0 +5 +3 +2 +1
Al +HN O3 - AI(NO3)z + NO +N 20 +H,0
+5 +2 +1
b SN +17e>3N+2N | x3
Al > Al+3e X 17 0,25
0 +5 +3 +2 +1 0’25
17 Al + 66H N O3 — 17 AI(NO3)s + 9N O +3 N 20 +33H.0 0,25
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Khit  Oxh, mdi trudng

-2 +3 0 +2 +6
CuFeS2+ Fe2(SO4)3+ O2 +H20 — CuSOs+ Fe SO4 + H2S Oy

+3 0 +2 -2

2Fe+ O, +6e »>2Fe+2 0 X 8 0,25
Cc -2 +6
2S —» 2S +16e x3
-2 +3 0 +2 +6
3CuFe S, + 8Fe2(S0O4)3+ 802 + 8H20—3CuSOs+ 19Fe SO4 + 8H2S O4
Khir oxi hda khtr  méi truong 0,25
0,25
+2 +5 +3 +2y/x
FEO+HN O3 —» Fe2(SO4)3 + N xOy+ H20
+2 +3
Fe - Fe+1le X (5x-2y)
+5 +2y/x 2
d XN + (5x-2y)e— x N x 1 025
+2 +5 +3 +2y/x
(5x-2y) Fe O + (16x-6y)HN Oz — (5x-2y)Fe 2(SO4)3 + N Oy + (8x-2y)H.O | 0,25
Khur Oxh, mdi truong 0,25
Cau 4

1 Thi sinh néu ding khai niém 0,25
Thi sinh dugc 2 vi du ding vé su tang, giam entropy 0,25
bé dy doan phéan tmg hoa hoc co thé xdy ra dugc hay khong, ta co thé dua vao do
bién thién nang lugng tu do Gibbs.

2 |AG% <0 = Phan tng tu xay ra. 0,25
AG%r = 0 = Phan (g dat trang thai can bang. 0,25
AGPr > 0 = Phén tmg khong tu xay ra

Ta co: AG®=AH° - T. AS°
Vay: AG° (FeO) = -63,7.1000 - 298.(14,0 - 6,5 - 49,0/2) = - 58634 cal.mol*! 0.5
3 AG° (Fe;03) = -169,5.1000 - 298.(20,9 - 2.6,5 - 49,0.3/2 = - 149951,2 cal.mol* 05
AG® (Fes04) = -266,9.1000 - 298.(36,2 - 6,5.3 - 49,0.2) = - 242672,6 cal.mol™. 05
Vi AG® (Fes0s) < AG® (Fe203) < AG® (FeO) nén FesO4 la oxide bén nhét trong 3| 5
oxide cua iron. ,
a. Toc do phan ung ti 1& nghich véi thoi gian
Goi hé s6 nhiét do 1a gama (y), tacd y = 3,8/3,2 = 1,1875 0,25
Néu ludc miéng thit & 80°C, thai gian can 1a 3,8x1,1875 = 4,5125 phut 0,25
4 b. Khi nhiét do tang 10°C (tir 27°C 1én 37°C), thoi gian dé lwong khang sinh giam
di mét ntra 1a: 10/2,5=4(h). 0,25
Dé giam 12-5%= Too =8 =3° 50 v6i ban diu > Luong thoi gian can dé giam di 8
1an 1a: 4x3 = 12(h) 0,25
Cau b5
3CH3CH20H + K2Cr207 + 4H2S04 —
la 1,0
3CH3CHO + Cr2(S04)3 + K2SO4 + 7TH20
Nk2Cr207 = 2.10~4mol =>nCzHsOH = 6.10"
1.b |[=>mC;HsOH =6.10"%. 46 = 0,0275 gam = 27,5 mg 1,0

=> 506 mg C2HsOH trong 100 ml mau la 27,5.4 = 110 mg
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Goi 4x 1a sb mol ciia C3Hs

(16.83x+30.13x+44.4x)=0,7576.10° => x = 400 mol 0.25

Nhiét lrong toa ra khi d6t chay hoan toan 0,7576 tin = 757600 gam khi thién nhién

la:

890,36.83.400 + 1560,4.13. 400 + 2220.4. 400 = 41226032 kJ 02

S6 ngay sir dung gas cia gia dinh A 1a: 41226032.75%/10000= 2061,316 ngay 0,5
TONG PIEM 20






