TRUONG THPT PE THI NANG KHIEU LOP 10 HOA - LAN 3
Chuyén Nguyén Trii NAM HOQC 2021 - 2022
MON THI: HOA HQC
Thoi gian lam bai: 180 phut
Ngay thi 27/12/2021

Pé thi nay gom 2 trang, 5 cdu

Cau 1: (4 diém)
1. Nguyén tir X c6 tong sd proton va sd notron nho hon 35, tong dai s sé oxi hoa duong cuc dai va
hai 1an s6 oxi hoa am 1a -1. Xac dinh X va viét cau hinh electron nguyén tir cua X.
2. Phan tir X c6 cong thirc ABC. Téng s hat mang dién va khong mang dién trong X la 82, trong do
s6 hat mang dién nh1eu hon s hat khong mang dién la 22. Hi€u so khdi gitra B va C gip 10 1an s6
khéi ctia A. Tong s6 khdi ctia B va C gip 27 1an sé khdi ciia A. Tim CTPT cta X
3. Nguyén td A c6 4 loai déng vi ¢6 cac dic diém sau:
- Tong s6 khdi cuia 4 dong vi 1a 825.
- Tong sb notron ddng vi Az va Aq 16n hon sb notron dong vi Az 1a 121 hat.
- Hiéu s6 khi ciia dong vi A2 va A4 nho hon hiéu s6 khéi cia dong vi A1 va Asla 5 don vi.
- Tong s phan tir ciia dong vi A1 va A 16n hon téng s6 hat khong mang dién ctia dong vi Az va Az
1a 333.
- S6 khbi ciia dong vi Ag bang 33,5% tong s6 khdi ctia ba dong vi kia.
a. Xac dinh sb khéi cua 4 déng vi va s dién tich hat nhan cua nguyén t6 A.
b. Cac dong vi A1, Az, As, As lan luot chiém 50,9%, 23,3%, 0,9% va 24,9% tong s6 nguyén tir. Hay tinh
nguyén tir khdi trung binh ctia nguyén t A.
c. Tinh % khéi lugng dong vi A1 trong phan tir AO2, cho O = 16.
Cau 2: (4 diém)
1. Lap phuong trinh phan tmg oxi hoa khir sau day theo phuong phép thiang bang electron:
a. Crlz + Cl; + KOH — K2CrO4 + KCI + KIO4 + H20
b. FexOy + HNOS —> FE(NO3)3 + NnOm + HZO
C. CraSz + Mn(NO3z)2 + KoCO3 — KoCrOs + KoSO4 + KoMnOs + NO + CO2
d. Fe(NO3)2 + KHSO4 — Fe(NOz3)s + Fe2(S04)3 + K2SO4 + NO + H20
2.
Hinh bén 12 by dung cu diéu ché khi E tir chét

U rin A va dung dich B v6i bong tam D dé ngan
khi E phat tan ra moi truong.
a) Hay tim 4 khi E khac nhau thoa man so do
thi nghiém bén va cac chat A, B, D tuong tng.
b) Viét cac phuong trinh hoa hoc xay ra.
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Cau 3: (4,0 diém)

1. Nhitng thay d6i nao co thé xay ra khi bao quan lau dai trong binh miéng hé cac dung dich sau day:
(a) Nudc clo? (b) Axit sunfuhidric? (c) Axit bromhidric?

(d) Nudc voi trong? (e) Nudc Gia-ven? (f) Dung dich HoSO4 dam dac?

2. Tha vién bi st (hinh cau) nang 5,6 gam vao 200ml dung dich HC1. Sau khi duong kinh vién bi chi
con lai ¥ thi thdy khi ngirg thoat ra. Xac dinh ndong d6 mol/l ctia dung dich HCI.



3. Bé xéc dinh néng d6 H,SO4 trong 200 ml dung dich A
chira HoSO4 va Al2(SOa)s, cho tir tr dung dich Ba(OH)2
IM dén du vao A. D6 thi the hién moi quan h¢ gitra tong
s6 mol két tna thu duoc va tong s6 mol Ba(OH), tham gia
cac phan tmg dugc thé hién nhu hinh bén. Tinh ndng do
mol/l cua H2SO4 trong dung dich A?
Cau 4: (4 diém)
1. Cho 9,34 gam hdn hop A gdbm 3 mudi MgCl,, NaBr, K 0
tac dung véi 700 ml dung dich AgNO3 c6 néng d6 0,2 mol/lit
(M) thu duogc dung dich D va két tiia B. Loc két tia B, cho 2,24 gam bot Fe vao dung dich D thu duoc chét
ran F va dung dich E. Cho F vao dung dich HCI du tao ra 0,448 lit H & diéu kién tiéu chuan (¢ dktc). Cho
dung dich NaOH du vao dung dich E thu duoc két tia, nung két tia trong khong khi dén khdi luong khong
d6i thu dugc 2,4 gam chét rin (gia st cac phan Gmg xay ra hoan toan).

a) Tinh khéi luong két tua B.

b) Hoa tan 46,7 gam hon hop A trén vao nudc tao ra dung dich X. Dan V lit Cl, vao dung dich
X, ¢6 can dung dich sau phan tng thu dugc 33,1 gam mudi. Tinh V(0 dktc)?
2. Chia 34,4 gam hén hop X gom Fe va mdt oxit cta sat thanh 2 phan bang nhau:
- Hoa tan hét phan 1 trong luong vira dii 150 gam dung dich HCI 14,6 % thu dwoc dung dich A va 2,24
lit khi H2 (dktc).
- Hoa tan hét phan 2 vao dung dich HSO4 dic néng thu duge V lit khi SOz (dktc).
a. Xac dinh cong thirc héa hoc ciia oxit sat trong hon hop X.
b. Tinh khoang gi4 tri ctia V ¢6 thé nhén.
Cau 5: (4 diém)
1. Cho m gam mudi halogen ctiia mot kim loai kiém phan tmg v&i 50 ml dung dich H2SO4 dic, nong
du. Sau khi phan mg xay ra hoan toan thu dugc khi A c¢6 mui dic biét va hdn hop san pham B. Trung
hoa hdn hop san pham B bang 200 ml dung dich NaOH 2M rdi lam bay hoi nudc can than thu dugc
199,6 gam hdn hop D (khéi lugng kho). Nung D dén khdi lugng khong d6i thu duge hdn hop mudi E
c6 khodi luong 98 gam. Néu cho dung dich BaClz dur vao hdn hop san pham B thi thu dugc két tua F
c¢6 khéi lwong gap 1,4265 1an khéi lwong mudi E. Dan khi A qua Pb(NO3), du thu dugc 23,9 gam két
tua den.
a. Tinh C% dung dich H2SO4 ( D = 1,715 g/ml) va m gam mudi.
b. X4c dinh kim loai kiém trén.
2. Pé tach lay lugng phan bén Kali nguoi ta thuong tach KCl ra khoi quing xinvinit, thanh phan chinh
ctia quing 1a NaCLKCI. Vi NaCl va KCl ¢6 nhiéu tinh chat twong ty nhau nén nguoi ta khong ding
phuong phap héa hoc dé tach ching. Thuc té nguoi ta dwa vao do tan khac nhau trong nudc theo nhiét
d6 dé tach hai chat nay.

-

Niét tia

0,27

NBa(oHy),

Béang do tan ciia NaCl va KCI theo nhiét d¢

Nhiét do (°C) 0 10 100
D¢ tan NaCl (gam) trong 100 gam H,0 35,6 35,7 39,1
B¢ tan KCI (gam) trong 100 gam H,0 28,5 32 56,6

Hoa tan mot lugng quing xinvinit dugc nghién nhé vao 1 lit nude & 100°C, loc bé phan khong
tan thu dugc mot dung dich bao hoa. Lam lanh dung dich bao hoa dén 0°C (lwong nudce khong déi)
thiy tach ra mi gam chat ran. Tiép tuc cho m; gam chit ran nay vao 100 mL nuéc ¢ 10°C, khudy déu
thi tach ra m, gam chat rin khong tan. Tinh m1 va m.
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Ddp dn ndy gom 6 trang

Céau Huéng din chim Pié¢m
11 Xcép+n<’35 nén X phai thudc chu ky 2 hoac 3. Goiala s6 oxi hoéa duong cuc dai cua 05
' X, goi b la s0 oxi hoa am cua X: ’
a+tb=8 1)
a+2(-b)=-1 (2
a=5, b=3
Véy,X la phi kim ctia nhém VA, X 1a N hoac P 0.25
* Néu X 1a N: 1s%2s%2p® '
* Néu X 1a P : [Ne] 3s23p3 0,25
12 Theo dé, ta co: 1.0
2pA+2pB+2pC+nA+nB+nC:82 pA+pB+pC:26 A LA LA g
(2pn+205 +2P~)-(Ny +Ng+0a)=22 |ny+ng+n.=30 | A "B °C
ATB TCTTATB G T PATB TG T oA, —AG +A L =0
Ap-A.~=10A An-A~=10A A B C
B-C A B-C A A, AL -A_=0
= = A B "C
AB-I-AC 27AA AB+AC 27AA
AA:2
- AB:37,VéyA1éH(CépA:1; na=1)
AC =17
+p~=25 =25—
Ta co: {pB Pc :{pB Pc
pC+nC:17 nC=17—pC
kéthqp13%3L5:>pc:8:>pB:17.VéyCléoxi,Bléclo.
Hop chét X 1a HC1O
13 * Theo dé co hé phuong trinh sau: 2.0

4Z + N1+ N2+ N3+N4=825 (1)

N3 +N4=N1+121 (2)

N2-N4+5=N1-N3 (3) < N2+N3+5=NI1+N4(3")
4Z + N1+ N4 =N2 + N3 +333 (4)
Z+N4=0,335(3Z+N1+N2+N3) (5

* Giai hé:

Thay (3’) vao (4) duogc: Z= 82

T (1) va(5)c6 Z+N4=207 = N4=125

Tu (2) va (3) = N2=124
Tu (1) va(2) = N1=126; N3 =122
* Vay:

Al=208; A2 = 206; A3= 204; A4=207; Z=82
* Nguyén tir khdi trung binh: A = 207,249




a. Crlz + Cl2 + KOH — K2CrO4 + KCI + KlO4 + H20

2.1 0,5
2x |Crls — Cr*® + 31" + 27e
27x| Cly +2e — 2CI
Hoan thanh:
2Crlz + 27Cl2 + 64KOH — 2K,CrO4 + 54KCI + 6KI04 + 32H20
b. FeOy + HNOs  — Fe(NO3)s + NyOm + H20 05
xFetx xFe*® +(3x-2y)e | x (5n—2m) '
nN*S +(5n—2m)e  — nN* 2 | x (Bx —2y)
X(5n —2m)Fe*¥* + n(3x — 2y)N*®> — x(5n — 2m)Fe * 3 + n(3x — 2y)N*2m/n
Hoan thanh:
(5n — m)FexOy + (18nx — 6my — 2ny)HNOs3
— X(5n — 2m)Fe(NOs3)3 + (3X — 2y)NnOm + (9nX — 3mx — ny)H20
€. CreSz + Mn(NO3)2 + KoCO3 -»KoCrOs + KoSOs + KoMnOs + NO + CO» 05
2Cr? 2Cr*¢ + 6e ’
35?2 3S*%  +24e
CrsSs — 2Cr*® + 356+ 30e |x 1 (a)
Mn*2 - Mn*® + 4e
2N*S> +6e —» 2N*2
Mn(NOs), + 2e — Mn*® + 2N*2|x 15 (b)
Cong (a) va (b)
Cr2S3 + 15Mn(NQO3), — 2Cr*®+3S"6 + 15Mn* ® + 30N*?2
Hoan thanh:
Cr2S3 + 15Mn(NO3)2 +20K2CO3—>2K>CrO4 +3K2S04 +15KoMnO4 +30NO+ 20C0O»
d.
0,5
3|Fe” > Fe™ +1e
LINS* 136 - N2
- Két hop ca phuong phép dai s6 dé dién.
9Fe(NO3), + 12KHSOs —— 5Fe(NO3)3 + 2Fe2(SO4)3 + 6K2S04 +3NO + 6H.0
2.2 KhiF | Chatran A | Dd B dd D PTHH minh hoa
SO, |NaSOs | HCl NaOH Na2SO3+2HCI>2NaCl + SO,+H,0 || 0°
SOz + 2NaOH ->NaS03 + H20
Clz MnO2 HCI gdac | NaOH MnO2 + 4HCI-> MnCl+Cl2+2H20
0,5
Cl>+2NaOH-> NaCl+NaClO+H20
H>S FeS HCI NaOH FeS+2HCI-> FeCl2+H2S 05
H2S+2NaOH-> NazS +2 H.0
HCI NaCl H2SO44sc | NaOH NaCl; + H2SO44 = NaHSO4 + HCI 0,5

HCI+NaOH->NacCl + H,0




(@) Nudc clo, Clz bay hoi mot phan; thoat ra khi Oz va ndng d6 Cl, giam dan:

0,25

3.1
1
Cl2 + H.O — 2HCI + 2 02
(b) Axit sunfuhidric, van duc ctia két tiia luu huynh:
1 0,25
H.S + EOz—)HzO-ﬁ-Sl
(C) Axit bromhidric, c6 mau vang nhat:
| 0,25
5 02 + 2HBr —» H20 + Br2
(d) Nuéec voi trong, van duc:
CO2 + Ca(OH), —» CaCOs| + H20 0,25
(€) Nudc Gia-ven: thoat khi Oz va nong do giam dan
NaCIO + Hz0 + COz — NaHCOs + HCIO 0,25
1
HCIO — HCI + 2 02
(f) Dung dich H2SO4 dam dic: c6 mau den do su than hod chat ban c6 trong khong khi.
H,S0 0,25
Cn(HZO)m —2— 5 nC + mH20
39 Goi R 1a bén kinh vién bi. Suy ra thé tich vién bi: Vo=37 R® y 1,0
) 4 (R 0
Thé tich cta vién bi sau khi tan duong kinh con %2:  V :EE(EJ =g
Lai c6 m= V.D; ciing khi luwgng riéng ctia Fe — khdi lwong vién bi giam 8 lan.
=> Mre cOn lai = 5,6/8 = 0,7 gam = Mrepu = 5,6-0,7 = 4,9 gam - nre = 0,0875 mol
Fe + 2HCI = FeCl> + H:
Vay nrci = 2.0,0875 = 0,175 mol - Cm(HCl)= 222 = 0,875 M
33 Goi nH2SO4 = a; nAl2(SO4)3 = b
Khi nBa(OH)2=0,33, xay ra 3 phan tng:
Ba(OH), + H;SOs — BaSOsl +H;0 1)
a a a
Ba(OH)> + Alx(SOs); —3BaSOsl + Al(OH)zd ) 1,5
3b b 3b 2b
Ba(OH)2 + 2AI(OH)s  — Ba(AIO,), +4H,0 ?3)
b 2b

Theo d0 thi cO: Niérwa(Baso4) = a+3b = 0,27




a=0,09
Ngacory, =a+4b =0,33 :>{

4.1

b=0,06
0,09
= M(H2504)20_2:0’45M
a) Goi a, b, ¢ lan luot 1a s6 mol cua MgCl,, NaBr, KI.
PTHH cua cac phan ung:
MgCl, + 2AgNOs — 2AgCl| + Mg(NO3)2 Q)
NaBr + AgNOz — AgBr| + NaNO3 (2)
Kl + AgNO3; — Agl| + KNOs (3)
Fe + 2AgNOs — Fe(NO3): + 2Ag 4)
Fe+ 2HCI — FeCl2 + Hy (5)

Fe(NOs3)2 + 2NaOH — Fe(OH)2 | +2NaNOs (6)
Mg(NOgz)2 + 2NaOH — Mg(OH). + 2NaNOs @)

2Fe(OH)2 + % Oz + H20 — 2Fe(OH)s) (8)
2Fe(OH)3| — Fe203 + 3H20 9)
Mg(OH). — MgO + H20 (10)
0,448
Theo (5) ne = n, =——=0,02mol
O)nee = M, =0

Nagnos@) = 0,02.2 = 0,04 mol
Theo (1) (2) (3)
Nagnos = 0,7.0,2-0,04 = 2a+b+c=0,1  (I)
T (6), (7), (8), 9), (10)
Miin = Mg o +Myo =160%0,01+40a=2,4
= a=0,02 @h)
ma = 95.0,02 + 103b + 166c = 9,34
103b + 166¢c = 7,44 D)
Tu (1), (IT), (IIT) ta co6 hé¢:
2atb+c=0,1
a=0,02
03b + 166¢c = 7,44 Giai hé ta duoc:
a=0,02, b=0,04; c =0,02
Vay khéi luong két tua B 1a:
MB = MAgCI + MAgBr+ MAgI

= 143,5.0,04+188.0,04+235.0,02= 17,96 gam.

1,0

b) PTHH cua cac phan {rng:
Cl; + 2KI — 2KCI + I *
Clo + 2NaBr — 2NaCl+ Brz (**)
Khéi lugng hdn hop gip 5 1an & trén:
nki = 5¢ =5.0,02=0,1 mol
Khi phan tng (*) xay ra hoan toan khéi luong mubi giam:
0,1(127 - 35,5) =9,15 gam
Nnagr = 5.0,04 = 0,2mol
Khi phan @mg (**) x4y ra hoan toan khdi lugng mubi giam:
(80 — 35,5)=8,9 gam
Khi ca hai phan tng (1) va (2) xay ra hoan toan khdi lwong mubi giam:
9,15 + 8,9 = 18,05 gam
Theo dé bai ta c6 khdi luong mudi giam:
46,7 — 33,1 = 13,6 gam
Ta thay: 9,15 < 13,6 < 18,05 chimg to: (1) xay ra hoan toan va mot phan & (2)

1,0




Khoi lugng mudi gidm do tao thanh Br la: 13,6 — 9,15 = 4,45
bat s6 mol KBr phan ing bang x thi khoi lugng mudi giam:
X(80-355)=445 —  x=0,1mol

Vay ng :%(0,1+0,1) =0,1mol ;

Ve, =22,4.0,1=2,241it

4.2

a. B3t cong thirc clia oxit sat 1a FexOy.
- Phan 1: Fe + 2HCl — FeCl2 + H2 (1)

FexOy + 2yHCl — x FeCl2y/x + yH20 (2)
_ 150.14,6

NHel = 00365 0,6 mol
2,24
n, =——=021(mol
" =02 (mol)

Theo PTHH (1): nee = nH2 = 0,1(mol) > mge = 0,1.56 = 5,6 gam

Khéi luong FexOy 1: 34,4:2 —5,6 = 11,6 g 10
- Theo PTHH (1) ¢ Nucipe = 2nre = 2. 0,1 = 0,2 mol = Nucipues2 = 0,6-0,2 = 0,4 mol.
- Theo PTHH (2) ¢06 Nici pe = 2 Notrong oxit = No trong oxit = 0,4:2 = 0,2 mol
- Mo =0,2.16 = 3,2 gam = Mretrongoxit = 11,6 — 3,2 = 8,4 gam
= NFetrong oxit = % = 0,15 mol
gyt = MFe _ 015 _ 3 5 5 iC oxit Sit 13
Vay; = e = oz 3 —> cOng thuc oxit sat 1a Fe3O4
b. Cac PTHH khi cho phan 2 vao dung dich H2SO4 e nong:
2Fe + 6H2S04 dac — Fex(S04)3 + 3SO2 + 6H0 (3)

 2Fes04 + 10H2S0s e — > 3Fex(SO4)s + SOz + 10H0 (4)
Co thé: Fe + Fe2(SO4)3 — 3FeSO4 5)
Néu H2SO4 4w <<pu (5) khong xay ra:

1 3 1

— Ngo, max :% Neet - New, = 5 01+.0,05=0,175(mol)
— VSOZ max — 3,92(||,t)
Néu H2SO4 khong du: pu (5) xdy ra:
150: i < NFe 6 (5) = | (%903 & (3) va (4)
Pat nre5) = X(Mol) => Nre3) = 0,1 — X 1,0

_,anez(som & (3)va(4) :%(0,1— X) + 2.0,05

1 3
— copt: E(O,l—x) +§.0,05 =X =>X= %
0,25 _ 0,05
Nrez) = 0,1 - T: 3

Khi 6 Ny, nin = g.o’—f%.o,os: 0,05 (mol)

=> Vg, min=0,05.22,4=1,12 (lit)
Vay khoang gia tri co thé nhan giatriciaVIa:  1,12<V<3,92




Khi A dan qua Pb(NOs)z du thu dugc 23,9 gam két tia den nén khi A 1a HoS 0,25
Pb(NO3)2 + H2S — PbS + 2HNO3
0,1 0,1(mol)
Goi cong thire mubi 1a MX
8MX + 5H2S04 ¢ — 4M2S04 + H2S + 4X;2 + 4H20
0,8 0,5 0,4 0,1 0,4 (mol) 0,5
San pham B gdm
M2S0Qa: 0,4 mol Trung hoa v6i NaOH
X2: 0,4 mol
H2SO4 du:
2NaOH + H2S04 — NaxS04 + 2H20
04 0,2 0,2 (mol) 0,25
- 199,6 gam hOl’l hO’p D MZSO4: 0’4 mOI — M2804: 0,4 mOl
X5 0,4 mol nung Na2SO4 0,2 mol
Na>S04 0.2 mol
l42.0,2+0,4.(2|\/|+9 )=98 M =39 0.95
0, 4.|\/|X2 =199,6-98 = {x _127 025
Vay M 1a Kali con X 1a 16t
a. nHZSO4 =0,5+0,2=0,7 mol 0,25
C% HaSOs = 027 100% = 80% 0.25
1,715.50
mki = 0,8.166 = 132,8 gam
b. Kim loai kiém trén 14 kali
Duya vao bang do tan ¢ trén, trong 1 lit = 1000 gam nudc,
& 100°C hoa tan tdi da 566 gam KCl1 va 391 gam NaCl. 0,5
¢ 0°C hoa tan tdi da 285 gam KCl va 356 gam NaCl.
Vay trong qua trinh 1am lanh da tdch ra mkcr = 566-285 = 281 gam
59 va Mnacl = 391-356 = 35 gam. 0,5
' Vay m1 = 281+35 = 316 gam. 0,25
Cho my vao 100 gam nudc & 10° C thi lugng NaCl tan hét (35 gam < do tan 1a 35,7 gam) 05
va Mkci tan = 32 gam. ’
Vay lugng KCI khong tan 1a: mz2 = 281-32 = 249 gam. 025

Nhu vay tach dugc riéng 1 lugng 16n KCI ra khoi hdn hop ban du nhd vao do tan,




