SO GIAO DUC VA PAO TAO HA NOI KY THI CHON HSG CAP TRUONG
TRUONG THPT PHUNG KHAC KHOAN KHOI 10, 11- NAM HOQC 2024-2025

- THACH THAT PE THI MON: HOA HQC- LOP 10
- : : Thoti gian lam bai 150 phut
DPE CHINH THUC (khdng ké thoi gian giao dé)

(Dé thi gdbm 3 trang)

S6 bdo danh:......cc.ccovn.... HO VA TR

Cho biét nguyén tir khoi ciia: H=1; C=12; O= 16; Na=23; Mg=24,; Al=27; S=32; CI=35,5;
K=39; Ca=40; Cr = 52; Fe = 56, Cu=64, Zn=65;
S6 hiéu nguyén tw cua: 1H, >He, 3Li, 4Be, 5B, sC, 7N, sO, oF, 10Ne, 11Na, 12Mg, 1341, 145i, 15P, 15S,
17CL, 19K, 20Ca, 26Fe, 29Cu, 3581, 531, 92U
Cau 1. (3,0 diém)
11. Phan tir M dugc tao nén béi ion X3 va YZ. Trong phan tir M ¢6 tong s hat p, n, e 13 224 hat, trong
do sb hat mang dién nhiéu hon sb hat khong mang dién 1a 72 hat. Téng s6 hat p, 1, € trong ion X" it
hon trong ion Y? 13 13 hat. S6 khéi cta nguyén ttr Y 16n hon s6 khéi cta nguyén ttr X 13 5 don vi.
a. Xac dinh s6 hat p, n, e cia nguyén tir X, Y va cong thirc phan tir caa M.
b. Viét cau hinh electron nguyén tir X, Y. O trang thai co ban, s6 electron doc than 1on
nhét cua X va Y 14 bao nhiéu? Giai thich?
2. Pho khéi lugng (MS: Mass Spectrum) cha yéu duoc sir dung dé xac dinh phan ti khéi, nguyén
ttr khoi cua cac chat va ham luong cac dong vi bén ciia mot nguyén to. Truc tung biéu thi ham
lwgng phan traim vé sd nguyén tir cta tirng dong vi, truc hoanh biéu thi ti s6 ctia nguyén ttr khoi
(m) ctia mdi dong vi v6i dién tich ctia cac ion dong vi twong tng (dién tich z cta cac dong vi
copper déu bang 1+).
a. Nguyén tir khdi trung binh ctia copper (Cu) 1a 63,52. Hinh ph6 khdi ndo dudi ddy phu
hop voai dir kién nay. Giai thich?
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b. Tinh ham lugng 5 Cu trong quang chalcopyrit CuFeS; (day la quang quan trong
9 nhat caa copper trong ty nhién). Cho Fe = 56, S = 32.

Céu 2: (4,0 diem) q , ,
1. Ba nguyén t6 X, Y, Z thudc cung mot chu ki va c6 tong s6 hi¢u nguyén tir 1a 39. So6 hi¢u
nguyén tir ciia Y bang trung binh cong s6 hiéu nguyén tir cia X va Z. Nguyén tir ciia ba nguyén
t6 nay hau nhu khéng phan tng voi H0 & diéu kién thuong.

a. Viét cAu hinh electron nguyén tir va goi tén tirng nguyén tb. Xac dinh vi tri X, Y, Z trong

bang tuan hoan.

b. So sanh do am dién, ban kinh nguyén tir cua X, Y, Z.

c. Viét cong thirc cac hydroxide cua X, Y, Z va so sanh tinh base cua cac hydroxide.
2. Gia str em dang ¢ gang tim mot ion thay thé cho ion K* trong day than kinh truyén tin hi¢u.
Em s& bat dau tim kiém nguyén to nao trong bang tuan hoan? Nhitng ion nio s& c6 tinh chat
tuong ty ion K* nhat? Poi véi mdi ion em dé xuat, hdy giai thich nhitng diém tuong ty nhu K*
va nhitng diém khéc biét so voi K.
Cau 3. (5,0 diém)
1. Hay giai thich tai sao nudc va C2HsOH c6 kha ning hinh thanh lién két hydrogen? Dung dich
C,HsOH trong nuéc c6 nhimng kiéu lién két hydrogen nao? M6 ta bang hinh vé.
2. Hiy sip xép cac chat sau day: CH;OH, C2HsOH, C2Hs, CHa theo chiéu giam dan nhiét d6 soi
ctia cac chit va giai thich?.
3. Viét cong thirc Lewis cua m(:)i~ phan tir : CCly, H2S, CO2. Cho biét s6 cip electron hoa trj tham
gia hinh thanh lién két trong mo1 phan tir. Trong cac phan tir trén, phan tir ndo phan cuc? Giai
thich?
4. Viét cac phuong trinh phan tmg hat nhan cho qua trinh va chi ra phan tng hat nhan nao 1a
phong xa nhan tao, phan g hat nhan nao 1a phong xa tu nhién?

a. Ban hat o vao hat nhan 4N ding yén thi thu dwoc mét hat proton va mot hat nhan X.

b. Hat nhan 253Th buc xa lién tiép hai electron , tao ra mot dong vi Uranium.
Cau 4. (4,0 diem) ’ ’ ’ ’
1. Ngoai cach xac dinh s6 oxi hoa dya trén s6 oxi hoa cua mot so nguyén tir da biet va dién tich
cua phan tir hoac ion, con co6 thé xac dinh séroxi hoa dua trén cong thﬁq cau tao. DPay la cach
tinh dién tich cho cac nguyén tir trong hop chat voi gia dinh do 1a hop chat ion. ’

Chang han: CTCT cua COz nhu sau: O = C = O. Khi gia dinh day la hop chat ion thi 2
electron gbp chung ctuia nguyén tr C (trong moi lién két C = O) s€ chuyén sang O. Cong thirc
ion gia dinh khi nay 14 O C 0. Vay sb oxi héa cita O 14 -2, ciia C 13 +4.

’ Cho cong thl'Ig cAu tao cua mot s6 hop chét, xac dinh s6 oxi hoa cua nguyén tur mdi nguyén
to trong tung hop chat.
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2. Can bang cac phan g oxi héa khir sau theo phuong phap thing bang electron, xac dinh vai
tro cac chat tham gia phan tng
a. Fe** + MnO; + H" — Fe** + Mn?*" + H,0

b. Fe(NOs3), + KHSOs —— Fe(NO3)s3 + Fex(S04); + K2SO4 + NO + H20

Cau 5. (4,0 diem)
1. Thudc nd den 13 loai thudc nd hdn hop dang bot vun mau den hay xanh tham, dang vién nho
duong kinh 5 — 10 mm, khoi doc, thanh phan cua thude ndé gdm 75% KNOs; 10%S, 15%C (vé
khéi lwong) khi chay, gia st chi xay ra phan tng: KNO; + S + C — KuS + CO; + No.

a. Can bang phan ung chay céc chat trong thudc nd den theo phwong phap thing bing

electron.

b. Chi ra loai lién két va viét cac giai doan hinh thanh K,S tir c4c nguyén tir twong Gng.

c. Tinh thé tich hdn hop khi thu duoc ¢ diéu kién chuan khi dét hét 2,7kg thuée no den
2. Sodium preoxide (Na202), potassium superoxide ( KO>) 13 nhitng chat oxi hoa manh, d& dang
hap thy khi carbon dioxide va giai phong oxygen. Do d6 chung duoc sir dung trong binh 1an hoic
tau ngdm dé hap thu khi carbon dioxide va cung cap ki oxygen cho con ngudi trong hd hap theo
cac phan ung sau :

Na;O2 + CO2 — NaxCOs3 + 027
KOz + CO; — K2CO3 + 021

Theo nghién ctru khi ho hap, thé tich khi carbon dioxide mot nguoi thai ra xap xi thé tich oxygen
hit vao, Can tron Na,O» va KOa theo ti 16 mol nhu thé nao dé thé tich khi carbon dioxide hap thu
bang thé tich oxygen sinh ra ?

(Thi sinh khong dung tai liéu, can bo coi thi khong giai thich gi thém)
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SO GIAO DUC VA PAO TAO HA NOI KY THI CHON HSG CAP TRUONG
TRUONG THPT PHUNG KHAC KHOAN KHOI 10, 11- NAM HOQC 2024-2025
- THACH THAT HD CHAM DE THI
MON: HOA HQC - LOP 10
Thoi gian lam bai 150 phut
(HD cham Dé thi gdm 7 trang)

Céu 1. (3,0 diém)
1. Phén tir M duoc tao nén béi ion X" va Y. Trong phén tir M ¢6 téng sb hat p, n, e 1a 224 hat, trong
d6 sb hat mang dién nhiéu hon s hat khong mang dién 13 72 hat. Tong sb hat p, n, e trong ion X°* it
hon trong ion Y? 1a 13 hat. S6 khéi cua nguyén ttr Y 16n hon sb khéi cua nguyén tir X 13 5 don vi.
a. Xac dinh s6 hat p, n, e ciia nguyén tir X, Y va cong thirc phan tir ciia M.
b. Viét cu hinh electron nguyén tir X, Y. O trang thai co ban, sb electron doc than 16n
nhit cia X va Y la bao nhiéu? Giai thich?

Cau | Y Pap an Pi¢m

Goi Zx, Zy tuong ung 1a s6 proton ciia X, Y . ( Zx, Zye Z")
Nx, Ny tuong tng 13 s6 notron ctia X, Y. (Nx, Nye Z%)

Phén tir M dugc tao nén boi ion X3 va ion Y?* do d6 M c6 cong thirc phan | 0,25
tor la: X2Ys.

- Tong s hat p, n, e trong phan tar M la: 0,25
2(2Zx+Nx)+3(2Zy +Ny)=224 (1)

- Trong phan tir M, hiéu sb hat mang dién va sb hat khong mang dién la:
(4Zx +6Zy)— (2Nx +3Ny) =72 ()

- Hiéu s6 hat p, n, e trong ion X>* va ion Y?

(2Zy + Ny +2) - (2Zx + Nx-3)=13 (3)

- Hiéu s6 khdi trong nguyén tir X va Y la: 0,25

(Zy +Ny)—(Zx +Nx) =5 4)
Lay (1)+(2)tadugc: 2Zx +3Zy=74 (5)
Lay (3) — (4) ta dugc: Zy - Zx =3 (6)

Gidi hé (5) va (6) dugc  Zx =13;Zy=16=>Nx=14; Ny =16 0,25
Vay X 1a Al (e=p=13; n=14) va 'Y 1a S (e=p=n=16).
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Cong thurc phan tir ctia M: ADLSs.

Cau | Y
1.b | X ¢6 céu hinh electron 1a: 0,125
1s22s?2p%3s?3p! — 1 e ddc than "2
Giai thich: biéu dién obital nguyén tir 16p ngoai cliing
Y ¢6 cau hinh electron la: 1522522p®3s23p* — 2 e ddc than 0,125
*2

Giai thich: biéu dién obital nguyén tr 16p ngoai cliing

2. Pho khéi lugng (MS: Mass Spectrum) cha yéu duoc sir dung dé xac dinh phan tir khéi, nguyén
tir khoi ciia cac chat va ham luong cac dong vi bén ctia mot nguyén t6. Truc tung biéu thi ham
luong phan traim vé sd nguyén tir ciia timg dong vi, truc hoanh biéu thi ti sb cua nguyén tir khbi
(m) ctia mdi dong vi véi dién tich ciia cac ion dong vi twong tng (dién tich z cta cac dong vi
copper déu bang 1+).

a. Nguyén tir kh6i trung binh ctia copper (Cu) 1a 63,52. Hinh pho khéi nao dudi ddy phu

hop voi dit kién nay. Giai thich?
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b. Tinh ham lugng 5 Cu trong quéng chalcopyrit CuFeS; (day la quang quan trong
nhit clia copper trong ty nhién). Cho Fe = 56, S = 32.

Cau Y Pap an Pié¢m
Hinh C phu hop véi dif kién 0,5
>4 vi theo hinh C, copper c6 2 dong vi ©Cu va Cu. Nguyén tir khéi | 0,25
1 trung binh cua Cu la: Meu = 63.74+65.26 =63,52
100
2.b | CuFeS2=63,52 +56+32.2=183,52 0,25
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Ham lugng 5 Cu trong qudng chalcopyrit CuFeS; 1a: 0,5

0,26.65
183,52

100=9,21%

Cau 2: (4,0 diem) o ,
1. Banguyén t0 X, Y, Z thudc cung mot chu ki va c6 tong so hi€u nguyén tir 1a 39. SO hi€u
nguyén tir ciia Y bang trung binh cong sé hiéu nguyén tir ciia X va Z. Nguyén tir ciia ba nguyén
t6 nay hau nhu khong phan tng véi H,O & diéu kién thudng.

a. Viét cdu hinh electron nguyén tir va goi tén timg nguyén t6. Xac dinh vi tri X, Y, Z trong

bang tuan hoan.
b. So sanh d§ am dién, ban kinh nguyén tur cua X, Y, Z.
c. Viét cong thuc cac hydroxide ctia X, Y, Z va so sanh tinh base cua cac hydroxide.

7

Ciu Y Piap an Pi¢m

Ix<Zy<Zz 0,5
Zx+7Zy+7Zz=39
IZy=Zx+2z):2

Zv=13,Y l1a Nhom (Al). Cau hinh electron 1s22s2p%3s23p! 0,25
O s6 13, chu ki 3, nhém ITIA

Tacd Zx <13 <Zz vaX,Y, Z cung thuoc mot chu ki nén Z, =11| 0,5
l.a | hodc Zx = 12.

Khi Zx = 11 thi X l1a Na (sodium) khong phu hop vi Na tac dung vai
nuée & diéu kién thuong.

Vay X 1a Mg ( magnesium), c6 Zx = 12 va c¢6 cau hinh e 1s22s22p°®3s>
O s6 12, chu ki 3, nhém ITA

Zz = 14 thi Z 1a Si (silicon), c6 cau hinh e 1522s22p®3s23p> 0,25
O s6 14, chu ki 3, nhém IVA
w |- b6 am dién: Mg <Al <Si 0,25*%2
- Ban kinh nguyén tir: Mg > Al > Si
- Tinh base : Mg(OH)2 > AI(OH); > H2S103.H20 0,5

l.c | Mg(OH), 13 mét base yéu, AI(OH); 13 hydroxide ludng tinh va
H,Si05.H20 1a mot acid yéu.

2. Gia str em dang c6 gang tim mot ion thay thé cho ion K* trong day than kinh truyén tin hi¢u.
Em s& bat dau tim kiém nguyén t6 nao trong bang tuan hoan? Nhirng ion nio s& c6 tinh chat
twong ty ion K* nhat? Doi véi mdi ion em dé xuat, hdy giai thich nhitng diém tuong ty nhu K*
va nhitng diém khac biét so voi K.
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Cau Y Pap an Piém

K* ¢ dién tich 1+ nén can tim nhiing ion c6 dién tich 1+ twong tu. 0,5
- Néu xem xét Ar* va Ca* thi thdy cic ion c6 cung dién tich va kich
thudce, khoi lugng gan giéng véi K*, nhung Ar 1a khi hiém nén kho | 0,5
nhuong 1 electron dé tao Ar", con Ca & nhoém IIA nén tinh chit ciia n6
khac biét véi hop chét cua K.

- Néu xét trong ciing nhém IA, c6 thé Na* va Rb* s& c6 cling s6 elsctron
hoéa tri va tinh chat tuong tu nhu K* nhung ban kinh cia Na*sé nho | 0,5

hon, con ban kinh cta Rb™ lai 16n hon nhiéu so v6i K*

P/s: HS giai thich theo cach khac thoa man dé bai thi van cho diém tdi da.

Cau 3. (5,0 diem)

1. Hay giai thich tai sao nudc va C2HsOH c6 kha niang hinh thanh lién két hydrogen? Dung dich
C,HsOH trong nudc c6 nhirng kiéu lién két hydrogen nao? M6 ta bang hinh vé.

2. Hay sap xép cac chat sau day: CH3OH, CoHsOH, C>Hs, CHs theo chiéu giam dan nhiét d¢ soi
clia cac chat va giai thich?.

3. Viét cong thire Lewis cua rnc*)i~ phan tir : CCly, H2S, CO,. Cho biét s cip electron hoa tri tham
gia hinh thanh lién két trong moi phan tir. Trong cac phan tir trén, phan tir nao phan cuc? Giai
thich?

Ciu | Y Pap 4n Pi¢m
Dung dich ethanol ¢6 CoHsOH va H»O, ca hai phan tr nay déu chua
nguyén ttr O c6 do 4m dién 16n (3,44) va nguyén tir H lién két voi nguyén 0.5
tir O trong nhom -OH 1a nguyén tir hydrogen linh dong tao ra lién két ’
hydrogen.
C6 bon kiéu lién két hydrogen trong dung dich ethanol:
1 alcohol — alcohol; nudc — nudc; alcohol — nudc; va nudc — alcohol.
O-H-+O-H-+  O-H - O-H--
? éZHS ng5 H I_{ |‘/|/ 0,125*4
...O-H - O=-H-+ .O-H---O_H---
én, A H éh,
Trong 4 chat CH;OH, CoHsOH, C2Hs, CHa chi c6 2 chat CH;OH va
5 | C2HsOH tao dugc lién két hydrogen véi chinh né, cac chat con lai khong 0.25
tao duogc lién két hydrogen véi chinh nd.
+ Khdi luong phan tir cac chat khac nhau khong nhiéu.
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Cau

Pap an

Pieém

=> Hai chit CH;OH, C;HsOH (nhom 1) c6 nhiét d6 s6i cao hon hai chat
con lai CoHe, CH4 (nhoém 2).
Biéu dién lién két H:
..H-Q...H-0 ...H-0 ...
\ \ AN
CHs CHs CH;
..H-0..H-0 ...H-0 ...
AN \

N\

CHs CoHs C2Hs

+ Trong cac chat & mdi nhom thi M C,HsOH > M CH;OH
=> Nhiét do so1 cua C:HsOH cao hon cua CH30H.

0,25
M C2He > M CH4 Luc Vander Walls cia C2Heg 16n hon ctia CH4
=> Nhiét d0 so1 cua CoHe > CHa.
Vay nhi¢t do so61 giam dan theo tht tu CoHsOH > CH30H > C;Hg > CHa. 0,5
:Cl:
|
:C1—C — CI:
.. I .e 0,5
Cong thirc Lewis cia CCly la: Gl
= S cap electron hoa tri lién két 1a 4.
NN o .. H-S—-H
Cong thirc Lewis cua H»S la: .o
2. f e oA 1A 1a 0,5
= SO cap electron hoa tri lién két 1a 2.
0=C=0
Cong thirc Lewis cia COz 1a: a 0,5
= S cap electron hoa tri lién két1a 4.
H:S La chat phan cwc c6 lién két cong héa tri phin cuc 0,5

4. Viét cac phuong trinh phan tmg hat nhan cho qua trinh va chi ra phan tng hat nhan nao 1a
phong xa nhan tao, phan tmg hat nhan nao 1a phong xa tu nhién?
a. Ban hat o vao hat nhan 4N ding yén thi thu duoc mot hat proton va mot hat nhan X.
b. Hat nhan 223Th b xa lién tiép hai electron , tao ra mot déng vi Uranium.

Cau Y Pap an Pié¢m
4 3He+ 1IN - 70+ ip Phong xa nhan tao 0,25%2
.a
3 .
4 2%(3,Th - ZégU + 2_(1)6 Phong xa tu nhién 0,25%2
Cau 4. (4,0 diém)
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1. Ngoai cach xac dinh s6 oxi hoa dua trén s oxi héa ctia mot sb nguyén tu da biét va dién tich
cua phan tir hoac ion, con co thé xac dinh s oxi hoa dua trén cong thuc cAu tao. bay la cach
tinh dién tich cho cac nguyén tir trong hop chit véi gia dinh d6 13 hop chét ion.

Chang han: CTCT ctia CO> nhy sau: O = C = O. Khi gia dinh day 1a hop chét ion thi 2
electron gop chung cua nguyén tir C (trong mdi lién két C = O) s& chuyén sang O. Cong thirc
ion gia dinh khi nay 1a 2O g 6 . Vay s6 oxi hoa ctia O 1a -2, cia C 1a +4.

Cho cong thirc cAu tao ciia mot s hop chét, xac dinh s oxi hoa ctia nguyén tir mdi nguyén
t6 trong ting hop cht.

o (0]
H N/ oL _t
T e
O C'\O/C\'§o " /C C\ H 0
(@) F’ 0 ; H o} H;
Ciu | Y Pap an Piem
E
E I,
B e o= 0,5 *2
1N 2
4 1 F (0] ; @)
+1 -é
H
+1 \-3 +3// _l;j HH
H——o—¢ N
+1/ \-2 +1 H 0 0,5%2
H o) H

b

2. Can bang cac phan tng oxi hoa khir sau theo phuong phap thing bang electron, xac dinh vai
tro céc chat tham gia phan tng
a. Fe** + MnO; + H" — Fe** + Mn?*" + H20

c. Fe(NO3)2, + KHSOs —— Fe(NO3)3 + Fex(SO4)3 + K2SO4 + NO + H20

Ciu | Y Pap 4n Pi¢m
a. 5Fe’" + MnO; + 8H'" — 5Fe* + Mn?" + 4H,0 0,5
24 Chét khr : Fe?* Chét oxh : Mn*? 0,25
+7 +2
1 x| Mn+5e - Mn 0,25
4 5 x| Fe* > Fe* +1e
9Fe(NO3),+12KHSOs —— 5Fe(NO3)3+2Fe2(S04)3+6K2SO04+3NO 0,5
2.b | +6H-0
Chat khir : Fe*  Chét oxh : N*3 0,25
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Ciu | Y Pap an Piém
3x Fe*? — Fet + le
1 x N® +3¢ — N*2 0,25
- Két hop ca phuong phap dai sé dé dién.

Cau 5. (4,0 diem)

1. Thudc nd den 13 loai thudc nd hdn hop dang bot vun mau den hay xanh tham, dang vién nho
duong kinh 5 — 10 mm, khoi doc, thanh phan cua thude nd gdm 75% KNOs; 10%S, 15%C (vé
khéi lwong) khi chay, gia st chi xay ra phan tng: KNO; + S + C — KuS + CO; + No.
a. Can bang phan ung chay céac chat trong thudc nd den theo phurong phap thiang bang
electron.
b. Chi ra loai lién két va viét cac giai doan hinh thanh K>S tir cdc nguyén tir twong Ung.
c. Tinh thé tich hdn hop khi thu duoc & didu kién chuan khi dét hét 2,7kg thude nd den

Cau |Y Pap 4n Piém
- Can bang dung timg budc ciia phuong trinh 0,5
L.a [ H)KNO; + S +3C — KoS +3C02 + N2 0,25
CTPT K>S - Lién két ion 0,25
Giai doan 1: Hinh thanh 1on theo quy tac octect
K — K" +e
s | Lb S +2e — S*
Giai doan 2: Cac ion trai ddu hut nhau béng luc hut tinh dién 0,5
K" +S* — KsS
2,7 kg thude nd den c6 20 mol KNOs. 84,375 mol S; 33,75 mol C 0,5
1.c | Tinh theo KNO3; — s6 mol khi = 40 mol 0.5
V =40. 24,79 =991,6 (lit)

2. Sodium preoxide (Na202), potassium superoxide ( KO>) 13 nhitng chat oxi hoa manh, d& dang
hép thu khi carbon dioxide va giai phong oxygen. Do d6 chung duoc sir dung trong binh 1an hoic
tau ngam dé hap thu khi carbon dioxide va cung cép ki oxygen cho con ngudi trong ho héap theo
cac phan ng sau :
Na;O2 + CO2 — NaxCOs3 + 021
KOz + CO; — K2CO3 + 021

Theo nghién ctru khi ho hap, thé tich khi carbon dioxide mot ngudi thai ra xap xi thé tich oxygen
hit vao, Can tron Na,O, va KOs theo ti 16 mol nhu thé nao dé thé tich khi carbon dioxide hip thu
bang thé tich oxygen sinh ra ?
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Cau Y Pap an Piém
Can béng cac phan Ung
2Na202 +2C0O2 — 2Na;COs3 + 021 0,25%2
4KO2 +2C02 — 2K2CO0s3 + 3021
5 2 | Dya vao phan 1’J:pg vO1 khi COg, can tron NaO2 va KOz theo til€ 1 : 2 0.5
ve s0 mol thi thé tich khi Oz sinh ra s€ bang thé tich khi CO> dugc hap |
thu theo phéan trng sau :
NaxO; + 2KO2 + 2C0O2 — NaxCO3 + K2COs3 + 202 0,5
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