[DE THI 10 CHUYEN HOA HA NOI 2019]

Cau 1: (2,0 diém)

1.

a. Dya vao sy phan bd phan tir khi chat & trang thai khac nhau hiy giai thich vi sao:

+ Nudc 1ong ty chay loang ra trén khay dung bang nhua.

+ 1 ml nuéc long khi chuyén sang trang thai hoi lai chiém 1 thé tich khoang 1300 ml (&
nhiét @6 thuong).

b. Giai thich vi sao:

+ Khong nén dung x6, chau, vat dung bang nhom dé dung nude voi tdi hoic vira xdy
dung.

+ Can dap than vira nho trude khi dua vao bép 10, sau d6, dung que lira chdm rdi quat
manh dén khi than bén chay thi thoi.

2. “Nudc da kho” duoc sir dung rong rai dé bao quan thuc pham va mét sb loai chat ki
am, giai thich vi sao?

Huéng dan
1.
a.
+ Khi nudc 6 trang thai 1ong, cac phin tr nuéc & gan sat nhau va chuyén dong truot 1én
nhau nén nudc long tu chay loang ra trén khay dung
+ O thé long cac phan tir nudc & ngay sat nhau, chuyén dong truot 1én nhau; ¢ thé hoi thi
cac phan tir nu6c ¢ rat xa nhau, chuyén doéng nhanh va vé nhiéu phia khac nhau.
b.
+ Vi voi, nudc voi hodc vira xdy dung déu c6 chira Ca(OH), 1a chét kiém, chét nay s& pha huy
dan cac dd vat bang nhom do co xay ra cac phan tng.

Al;O3 + Ca(OH)2 — Ca(AlO2)2 + H20

2Al + Ca(OH); + H,0 — Ca(AlO2)2 + 3H21t
+ Can dap vira nho than trude khi dua vao 10 dét dé ting dién tich bé mat tiép xuc cua
than vé6i khi oxi. Dung que ltra chAm dé lam ting nhiét d6 cua than, quat manh dé thém
du oxi. Khi than bén chdy thi da c6 phan trng hoa hoc xay ra
2.
Su gidn né nay 1am giam nhiét do va lam mot phan CO2 bi déng bang thanh "tuyét".

Nhiét do cua d4 kho rat thap, khoang - 78,5°C duoc sir dung rong rai dé bao quan thyc
pham va mot so loai chat ki am.

Cau 2: (1,5 diém)
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1. Néu hién tuong va viét phuong trinh hoa hoc cua phan tng xay ra trong céc thi
nghiém sau:

a. Nho vai giot dung dich NaOH vao 6ng nghiém c6 chtra 1 ml dung dich FeCls, lac nhe
6ng nghiém.

b. Pt mot it photpho do (bang hat dau xanh) trong binh thuy tin miéng rong. Sau khi
photpho chay hét, cho 2 — 3 ml nuéce vao binh, day nut, lic nhe. Thtr dung dich trong
binh bang qui tim.

2. Trong qua trinh tién hanh thi nghi€ém, mot hoc sinh khong may bi axit H2SO4 déc day
vao tay, hoc sinh ndy can 1am gi dé han ché tbi da tac hai cua tai nan khong mong mudn
nay.

Huéng dan

1.

a.

Hién tugng: nho vai giot dung dich NaOH vao 6ng nghiém c6 chtra 1 ml dung dich
FeCls, lic nhe 6ng nghiém ta thay Xuét hlen két tua Vang nau.

3NaOH + FeClz — 3NaCl + Fe(OH)s|
b.

Photpho chay: 2P +50; —%> P05

Hién twong: photpho chay sang trong khi Oz, pir Xay ra manh liét, toa nhiéu nhiét.
Cho nuéc vao: P20s + 3H20 — 2H3PO4
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Hién trong: thir qui tim vao dung dich ta thiy qui tim héa mau do.
2.
- Rira sach hoa chét ra khoi bé mat da dudi voi nuée lanh trong 15 phut trd 1én.

- Che phu vang bi bong bang bang gac khé vo trung.
- Nhanh chéng dua hoc sinh dén co so y té hoac bénh vién gan nhat.

Cau 3: (2,0 diém)

1. Mot nguyén tir ciia nguyén t6 X c6 dién tich hat nhan bang +41,652.102°C va ¢6 30
hat khong mang dién; mot nguyén tir cia nguyén td Y ¢ khdi luong bang 1,79334.1022
gam. Biét dién tich cua mdi electron 1a qe = -1,602.1071°C.
a. Xac dinh tén cac nguyén t X, Y.
b. Hoan thanh so d6 phan tng dbi véi X, Y nhu sau:

X—=>XSO, > XCl, > M—>Y

Hudéng dan
Dién tich cua hat P bang hat e nén dién tich hat P 1a: 1,602.101°C

2 41,652.107" -
SO hat px = — =26—"2 M _=56->F
P 0210 x ©
22
Khéi lugng hat P x&p xi bing hat N: 1,6605.102%g nén M, = 2054107 _ 158 v ag

1,6605.107*
Fe — FeSO, — FeCl, — Fe(NO,), — Ag

Fe + H2SO4 — FeSO4 + H2t
FeSO4 + BaCl, — FeCl: + BaSO4]
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FeCl, + % Cl, — FeCls
Fe(NO3)2 + AgNO3 — FC(NO3)3 + Ag|

2. Hoa tan hoan toan mét luong Mg bang dung dich H2SO4 20% (lodng). Sau phan &ng,
thu dugc dung dich X, trong dung dich X néng do cia H2SO4 12 9,78%. Thém vao dung
dich X mot lugng Zn khudy déu cho phan (g xay ra hoan toan, thu dwoc dung dich Y,
trong dung dich Y ndng do cia H2SO04 14 1,8624%. Gia thiét H, khong tan trong nudc va
nude khong bay hoi trong qua trinh thi nghiém. Tinh ndng d6 phan trim cta mdi mudi
c6 trong dung dich Y.

Huéng dan

Néu dé bai chi c6 dir kién
& dang twong d6i (%, &
1¢, 6 khéi) thi ta c6 thé

lwong chit (n, V hoac m)
1 chét bit ki. Nhwng chi 1
chét théi!

TH,
MgSO,;ZnSO,
H,SO, , :1,8624%

4 du

+H,SO
Mg—32.  [Maso,
ol H,SO,, :9,78% ddy

Dé don gian bai toan ta chon nMg = 1 (mol), nH2S04 b.qau = X (Mol)
Mg + H2SO4 — MgSO4 + H21
1— 1 1

98x

0

—1=23x+490x

Ta c6: mdd sau pr = MMQ + MaaH2S04 b.aiu — MH2 =24 +

_98(x—1)

Va: nH2SO4 4w = X — 1> %H,SO, ,,\, = 23+ 490x
X

=0,0978 >x=2—>m,, =1003g

Gia st nZn =y (mol)
Zn + H>SO4 — ZnSO4 + H21

y— y
Ta c6: mdd sau pa = MZN + Maax — MH2 =65y +1003 —y = 64y +1003
MgSO, :1-> 11,38%
S H,S0, =207 _ 018624 >y =0,8 > m,, =1054,2 > C%] & " ’
64y +1003 ZnS0, 0,8 —>2,22%

Cau 4: (2,0 diém)

1. Tur cay dai h01 ngudi ta tach duoc chat hitu co X (chi chia C, H, O) dung lam nguyén
liu co s cho viéc san xuat thuoc Tamiflu — dung phong chong cum gia cam. D6t chay
hoan toan chéat X thu duoc CO; va H,O theo ti 18 khéi luong twong Gng 13 154 : 45. Biét
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trong X, oxi chiém 45,977% vé khdi lwong va ti khdi hoi cua chat X so véi Hz nho hon
100.

a. Xdc dinh cong thirc phan tur Ch,ét X. o

b. Dot chay hoan toan m gam chat X bang oxi du, roi hap thu toan bg khi CO2 thu dugc
Vé}O 200 ml dung dich Y chra hon hop Bg(OH)z 0,35M yé NaOH 0,175M thi thu duoc
ket taa. Xac dinh khoang gia tri cia m dé khoi lugng chat két tia luén dat gia tri cuc dai.

Huéng dan
a.
CO, :154g — 3,5mol

Dé don gian bai toan, ta gia sir khdi luong
H,0:45¢ — 2,5mol

T 4 C02 : 3’5 nC =nC02 . . . %0
aco H 0:2 5—>nH = C:H=3,5:5— CTPT X: C7H100a —me A= 5—> C7H1005
2 bt 7:10
b

Dé két tua dat tdi da, ta c6 2 TH:

CO; + Ba(OH), — BaCOs] + H,0
0,07 «0,07— 0,07
—>nC H, 0, =0,01 >m=1,74 gam
TH2: mol CO; 16n nhat
Mol CO; Ién nhat thi CO2 pir 1 : 1 véi NaOH
CO2 + Ba(OH)2> — BaCOs3] + H20
0,07 «0,07— 0,07
CO2 + NaOH — NaHCO3
0,035 «0,035

— nCO2 =0,105—"C 5nC H, O.=0,015—>m=2,61 gam

77710 75

Vay khoang gia tri cua m thuoc [1,74 ; 2,61] @

2. Han hop X goém st (II) nitorat va sit (II) cacbonat déu kém bén vé&i nhiét va bi phan
hay & nhiét ¢6 cao. Nung m gam hdn hop X (trong dé cacbon chiém 7,45% khoi lugng
hdon hgp) & nhiét dd cao, trong chan khong. Sau khi cac phan (rng xay ra hoan toan, thu
duoc chat ran Y va 13,44 lit hon hop khi (dktc). Cho toan bo chat ran Y tac dung véi
dung dich H2SO4 dic, nong, du thu duoc V lit khi SOz (dktc) duy nhat. Tim gid tri m, V.

Huéng dan
Fe(NO,),:x , [T(CO,;NO,):0,6
m(g) — s +H,S0 2
FeCO, :y Rin Y —32% 51 S0, : V (lit)
—_

diac,du
%C =1745%

Ran Y ptr H2SO4 dic.nong ¢6 khi SO2 nén ran Y c6 FeOqu
Fe(NO3),—=—FeO + 2NO: + % 021

X— X 2x 0,5x
FeCO3; —“—FeO + COz?t
y— y y
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2FeO + % 02 — > Fe,03
2x  «0,5x
{%12}/ =7.45%(180x +116y) {x —01 .. {nFe(No3)2 +nFeCO, =nNO, +2.nS0,

—2x+y =0,6 y=0,4 —0,1+0,4=0,2+2.nS0, - V=3,36(1) *

Cau 5: (2,5 diém)

1. Isobutan c6 cong thirc cau tao 13 (CHz)sCH. Cho m gam isobutan di qua chit xtc tac
nung néng (mot phan isobutan bi tach hidro va phan con lai bi cracking), sau phan ang
thu duoc hdn hop X. Cho hdn hop X di qua binh dyng dung dich brom du thay khoi
lugng binh brom ting 55,23 gam va con lai hdn hop khi Y thoat ra khoi binh. D6t chay
toan b hdn hop Y, cho san pham chay hap thu hét vao dung dich chaa 0,035 mol
Ba(OH), thu duogc két taa va dung dich Z. Cho tir tir dung dich NaOH 1M vao dung dich
Z dén khi thu duoc lugng két taa Ion nhét thi can dung téi thiéu 20 ml dung dich NaOH
1M.

a. Viét cac phuong trinh hoa hoc xay ra.

b. Tim gia tri cua m.

Huéng dan
mbinh ting = 55’ 23g
C4H10 cracking s X +d;1ll:r2 > T Y +o, ,CO (Ba(OH), | \L BaCO3
7 2 0,035 4 ddZ +NaOH s ¢
0,02

* Tinh huéng CO; véi Ba(OH),
ddZ pt véi NaOH thu duoc két taa nén ddZ c6 Ba(HCOs3)2. Dé luong két tua tdi da ma
can tdi thiéu NaOH thi pw la:

Ba(HCOs3), + NaOH — BaCOs| + NaHCO3 + H20

0,02 «—0,02
2C0O2 + Ba(OH)2 — Ba(HCO3)2
0,04 0,02 «—0,02

— nBa(OH)2 tao két tia = 0,035 — 0,02 = 0,015
CO: + Ba(OH)2 — BaCOs + H20
0,015 0,015
— nCO2 = 0,055
* Khéi lugng binh Bra ting
Ta ¢&: Mpinh brom tang = MANKen = 55,23
{HH =2.nC BTKL {mccﬁlo - mC(bi“h Bry) + mC(Y)

- —-»>mC=4734g———— —->m=58 gam ()
14nC = 55,23 _>ch4H10 =47,34+0,66 =48

2. HAn hgp X gém ruou Y no, don chiic, mach hé (Y cé cong thuc tong quat la
CnH2n+1OH) va axit cacboxylic Z no, hai chuc, mach hé (Z c6 cong thuc tong quat la
HOOC-CnH2m-COOH). Dot chay hoan toan 24,44 gam hon hop X thu duoc 16,92 gam
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nudc. Mat khac, néu cho 24,44 gam hdn hop X tac dung véi natri du thi thu duoc 4,928
lit (dktc) khi Ho.

a. Xac dinh cong thirc céu tao thu gon ¢b ,thé cocuay, Z
b. Tinh phan tram khoi lugng cia moi chat trong hon hop X.

Huéng dan
ROH :y —%CO, +H,0"
24,44¢ -
R'(COOH),:z |1y o2

Ancol va axit déu c¢6 nhém —OH: -OH + Na — -ONa + % H»?
—nY +2.nZ=2nH; - y+2z=0,44 (8)

% D6t chi nAncol no =nH,0 —nCO,
ot cha
Y nAxit no, 2 chitc =nCO, —nH,O
BTKL mX =12.nCO, +2.nH 0 +16.n0 * y=0,16 nX =0,3
B — —
— 24,44 =12(0,94 -y +2)+2.0,94 +16(y + 4z) z=0,14 nCO, =0,92
0,16n +0,14(m +2) =nCO, =0,92

—y-z=nH,0-nCO, -nCO,=0,94-y +z

n~ " 2n+2 BT.C

CH, 0:0,16
ol — n=4 C,H 0:0,16 —48,45%
C H 0O, :0,14 —>8n+7m=32— —

m+2" " 2m+2 4

m=0 (COOH), : 0,14 —51,55%
Cua X:
(1) CH7—CH;—CH,—CH,—0OH (2) CH;—CH,—CH—OH
CH, CHs
(3) CH;—CH—CH,—OH (4) CH;—C—0H

Ciia Y: (COOH):
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