KY THI CHQON HQC SINH GIOI CAP THI XA

MON: HOA HQC - LOP 9

Thoi gian: 150 phit (khéng ké thoi gian giao dé)
(Pé thi HSG Hoa 9 —Phong GD&PT Bim Son - Nam hoc 2018 — 2019)

DE BAI
Cau 1 (2,0 diém): Viét cac PTHH hoan thanh so d6 phan tng sau:
KMnO4 — O — CuO — H0— Hz — HClI — H2, — H20 — H3SO04
Cau 2 (2,0 diém): Hoan thanh cac PTHH cho cac so ¢ phan tmg sau:
a/FeS + HSOs ----» Fex(S04)3 +HO + SO

b/CuS + HNOs ----» Cu(NOs) + HO + NO + H2SO4
c/ FexOy + CO ----»  FeO + CO.
d Mg +HNO:3 Bl Mg(NO3), + HO + N2

Cau 3 (2,0 diém): Cho a gam Fe hoa tan trong dung dich HCL,c6 can dung dich sau

phan tmg thi thu duoc 3,1 gam chét ran. Néu cho a gam Fe va b gam Mg ciing vao mét
lwong dung dich HCI nhu trén,sau phan tng thu dugc 448 ml khi H, (dktc) ,c6 can phan
dd thi thu dugc 3,34 gam chét ran. Tinh a,b?

Cau 4 (2,0 diém): Néu nguyén liéu, cac cdng doan chinh cta qué trinh san xuat axit
sunfuric

Cau 5 (2,0 diém): A 1a dung dich H2SO4 0,2M, B 1a dung dich H,SO4 0,5M. Phai tron A
va B theo ti 1¢ thé tich nhu thé nao dé duoc dung dich H2S04 0,3M

Cau 6 (2,0 diém): Rot 400ml dung dich BaCl, 5,2% (D=1,003g/ml) vao 100ml dung
dich H2SO420% (D = 1,14g/ml). Xac dinh néng do % céc chat trong dung dich con lai sau
khi tach bo ket tia.

Cau 7 (2,0 diém): Dit hai ce thuy tinh c6 khdi lwong bang nhau trén hai dia cn cua mot
can. Rot dung dich H2SO4 loding vao hai cdc voi lwgng bang nhau, can & vi tri thing bang,
Cho mdt mau Zn vao mét cde, mau Fe vao coc con lai, khdi lwong cua hai mau kim
loai 1a nhu nhau. Hoi khi Zn, Fe tan hét thi can s& nghiéng vé bén nao?

Cau 8 (2,0 diém): Cho hop chit MX,. Trong phéan tir MX2 c6 tong sb hat proton, notron,
electron 1a 140 hat, trong do6 s6 hat mang dién nhiéu hon sb hat khong mang dién 1a 44 hat.
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S6 proton trong nguyén tir X nhiéu hon sé proton trong nguyén tir M 1a 5. Xac dinh cong
thire hoa hoc cua hop chat MX
Céau9 (2.0 diém): Hoa tan mot oxit cua kim loai hoa tri 11 bﬁng mot lugng vira du dung
dich H2S0, 24,5% thu dugc dung dich mubi A c6 nong do 33,33%
a. Xac dinh céng thie hda hoc cua oxit kim loai.
b. Lam lanh 60 gam dung dich mubi A xué)ng nhiét do thép hon théy tach ra 15,625
gam tinh thé X. Phan dung dich bdo hoa c6 ndng do 22,54%. Xéc dinh cong thirc tinh
thé mudi X.
Cau 10 (2,0 diém):
1. Tir cac chat: Na, CaO, CuSO4, FeClz. Viét cac phuong trinh héa hoc diéu ché céc
hidroxit tuong ung.
2. Trinh bay phuong phép tach riéng timg chat ra khoi hdn hop gdm Fe2O3, CuO

(Hoc sinh dwgc sir dung bang tudan hodn c&c nguyén 6 hoa hoc va may tinh b6 tdi )



PE THI HSG CAP THI XA MON: HOA HQC- LOP 9
( Bé thi HSG Hoa 9 —Phong GD&DT Bim Son - Niam hoc 2018 — 2019)

HUONG DAN CHAM

PE SO: 01

Cau | Néi dung Piém
Cau 1 | Viét ding 1 PTHH dwoc 0,25 diém 2,0
2KMnO —5 KMnO +MnO + O
4 2 4 2 2
2Cu+0 —°5 2CuO 20
2
CuO+H —“5 Cu +HO
2 2
2H.0 —4r52H, + Oy
H+Cl — 2HCI
2 2
2HCI + Zn —ZnCl; + H;
2H + 0 +% 2HO
2 2 2
H-O + SOz —>H»S04
Cau 2| Can bang diing méi PTHH 0,5 d 2,0
a/2FeS + 10HSO —t5 Fe(SO) +10HO + 9SO 05
b/ 3CUS+14HNO3— 3 CU(NOg)2 + 4H;0 + 8NO +3H,SO; 0.5
c/FeO + (y-XCO —Ls xFeO  +(y-x)CO 0.5
d/ 5Mg +12HNO; —» 5Mg(NOz); + 6H.0 + N 0.5
Cau 3 2,0




Thi nhiém 1:
Fe +2HCI — FeCl, +H: (1)

Néu Fe tan hét thi chat ran sau khi ¢ can chi co FeCl,

S0 =31 =0024mol > n taoras TNI = 0,024 mol

FeCl, 127 H,

O thi nghiém 2:Khi cho hh Mg va Fe vao dd HCI s& lan lugt xdy ra
cac PUHH

Mg +2HCI — MgCl> +H: (2)
Fe + 2HCI — FeCl; +H2(3)
Ngoai a mol Fe nhu TN ,lai thém b mol Mg ma chi giai phéng 0,02

mol H»
Chumg t6 dd axit chi chira 0,04 mol HCI - O TN1 Fe du
—>Chat ran thu dugc & TN1 gdom FeCl, va Fe du

n ='n =1.004=002mol

Theo PT (1) n

Fe(pu) FeCl, 2 HCI 2

m,, du = 3,1 - (0,02.127) = 0,56 (q)

s Tdng mreban dau = (0,02.56) + 0,56 =1,68 (g) - a=1,68(q)

0,5

0,5




Thi nhiém 2:
Gia str chi c6 Mg tham gia pt,con Fe chua pur.

TheoPT(2) n =n =7*n =1 .004=0,02mol

Mg MgCl, 2 HCI 2

— My =0,02.95=1,9 (9)

2

S K/lugng chét rén sau TN2= 1,68 + 1,9 = 3,58(g) > 3,34 (g)( d& 05
cho)
Vay gia thiét chi c6 Mg tham gia ptr I khong dung. Va n,,,, < 0,02
mol 05
Goi ny, laxmol, n. .y, laymol - Mrean = 1,68 — 56y(Q)
= Nyger = X MOL; Ny 1y, =y Mol
Tacohe pT : X*Y=0.02 |
3 F
|95x +127y = 3,34 — (1,68 - 56Y))
Giai hé PT trén ta dugc : x=0,01;y=0,01 - b=0,24 (9)

Cau4 2,0
- Nguyén li¢u: luu huynh (hodc quang pirit), nudce va khong khi. 0,5
- Céc cong doan san xuat H2SO04: 05
1, San xudt SO2:S + O, — SO 0.5

0 0,5
2, San xudt SO : 250 +0 —- 250
3 2 2 3
3, San xuat H,S04: SOz + H:O0 = H,SO4

Céaub 2,0

Goi x, y 1a thé tich (1) ciia cac dung dich A va B phai tron(x, y > 0). 0,25
N(H2S04)dga = 0,2x mol;  n(H2S04)¢as = 0,5y mol. 0,25




N(H2S04)dd ron = (0,2x + 0,5y) mol 0,25
Mat khac: n(H2SO4)adwron =0,3 (X + y) mol 05
Taco: 02x + 05y = 0,3(x + y)=>xly = 211 05
Vay phai tron 2 thé tich dung dich A véi 1 thé tich dung dich B s& 025
dugc dung dich H.SO4 0,3M.
Céu 6 2,0
Theo dé: mdd BaCl, = 400.1,003 = 401 gam.
>nBaCl, = 4012 = 0,1 mol.
100.208 0,25
mdd H.SO4= 100.1,14 = 114 gam. 0.25
> nH,50, = 11420 = 23 mol
100,98
PTHH: HSO. + BaCl  BasO: + 2HCI 02
0,1 0,1 0,1 0,2 (mol) 0,25
Theo phuong trinh: nH>SO4 du = 0,23 — 0,1 = 0,13 mol 0.25

nBaSO. = n(BaCly) = 0,1 mol.
Trong dung dich sau phan trng c6 H2SO4 du va HCIl tao thanh:
MH2SOsdu =98.0,13 = 12,74 gam; m(HCI) = 36,5.0,2 = 7,3gam
Khéi lugng dd sau phan tmg:




mgd = 401 + 114 - 0,1.233 = 491,7 gam. 0,25
Nong d6 % cac chat trong dung dich:
C%dd H2S04 = 127 10006 = 2,6%; C%(dd HCI) = 1,5%. 0.5
4917
Cau7 2,0
Pit khéi lwong cua Zn va Fe déu bang a gam 05
n =% mol); n =2 (mol)
b2 E Fe %
Do Zn, Fe déu tan hét 05
TN1: Khi cho Zn vao cbc dung dung dich H2SO4 lodng
PTHH: Zn + H.,SOs —— ZnSO4 + H»
(mol) @ a
65 @
x 2 a 63a 0.5
Khoi lugng coc tang: a— = *2= (gam)
65 65
TN2: Khi cho Fe vao cc dung dung dich H2SO4 lodng.
PTHH: Fe + H.SO; —— FeSOs4 + H>
(mo)  ° a 05
56 56
. A s a 54a
Khoi lugng coc tang: a—- ~ *2= (gam)
56 56
Vi 242038 nan oan sa 1éch xubng vé bén cho Zn vao coc
56 65
Céu8 2,0
Goi Pm, Em, Nm lan luot 1a sb proton, electron, notron cua nguyén tir 0,5
M
Goi Px, Ex, Nx lan lugt 1a sb proton, electron, notron cua nguyén tur 0,5




X

Taco: 2Py +4Px + (Nw + 2Nx) =140 (1) g:z
2Pm + 4Px— (Nm + 2Nx) =44 ¥
Tu (1) va(2) =>Pm+ 2Px =46 (3)
Mat khac: Px —Pm=5 (4)
Giai (3) va (4) =>Pm =12 (Mg), Px =17 (Cl)
Cong thirc héa hoc: MgCls
Cau9 2,0
9a | Datkihiéu hoa hoc cua kim loai 1a M, cong thire ctia oxit MO. 0,25
Pit s6 mol MO tham gia phan mg 1a 1 mol.
Tacé PTHH: 0,25
MO + H2SO4 — MSO4 + H0
1,0a | (mol) 1 1 1 1
mMO = (M + 16) gam 0,25




mH SO =98gam =mddH SO = 98.100 = 400(gam)

2 4 2 4 245

m MSO4 = (M + 96) gam

Taco: M +96 _ 33,33 025
(M +16)+400 100
M ~ 64 = M laddng (Cu)
Vay cong thirc hoa hoc cua oxit 1a CuO
9b | Pit cong thirc tinh thé X [a CuSO4.nH20 0,25
mCuSO;4 trong 60g dung dich A = 60.33,33 ~ 20(gam)
100 0,25
1,0d | m dd CuSO4 bio hoa = 60 — 15,625 = 44,375 (gam)
m CuSO trong dd bao hoa = 22,544,375 ~10(gam) 025
4 100
m CuSQOa4 trong X =20 - 10 :1_0 (gam)
n CuSO .nH O =n CuSO = 10 =0,0625(mol) 0.25
4 2 4 160
M = 15,625 _ 250(q)
X 0,0625
Taco: 160 +18n =250 =n =5
Vay cdng thtc caa tinh thé X 1a: CuSO4.5H20
Cau 2,0
10
1 2Na + 2H,0 —— 2NaOH + H; 1,0
CaO + H,O0O —— Ca(OH):
CuSOs + 2NaOH —— Na;SOs + Cu(OH);
FeCls; + 3NaOH —— Fe(OH); + 3NaCl
2 Cho khi Hz du di qua hdn hop bot nung nong thu duge chat ran gom | 0,25




Fe, Cu
PTHH: Fe,O3 + 3H» t 5 2Fe + 3H0

CuO + Hh —> Cu + HO
Cho hdn hop gdom Cu, Fe vao dung dich HCI du, tich phan dung
dich gdm FeClp, HCI du va phan chét ran khdng tan 1a Cu
PTHH: Fe + 2HCI —— FeCl, + H:
Nung néng phan chét ran khéng tan trong khdng khi dén khoi luong
khong d6i thu duoc CuO

0

PTHH: 2Cu + O, —— 2CuO
Cho dung dich NaOH du vao phan dung dich, loc 1iy két tua, nung
két taa trong khong khi dén khéi lwong khong ddi thu duoc Fe203
PTHH: HCI + NaOH ——NaCl + HO

2NaOH + FeCl, ——> Fe(OH), + 2NaCl

4Fe(OH), + Oo L 2Fe03 + 4H,0

0,25

0,25

0,25




