TRUONG THPT CHUYEN NGUYEN PE THI NANG KHIEU LAN 5
TRAI MON: HOA HQC
TO HOA HOC Thai gian 1am bai: 180 phat
(Pé nay gom 5 cau, 04 trang)

Cau 1: (4 diém) ‘ ,
1. Nguyén to R ¢ chu ky 4 trong bang tuan hoan cac nguyén to héa hoc. Trong mét ion
pho bién sinh ra tir nguyén tir R ¢6 cac dac diém sau:

- S6 e trén phan 16p p gap doi so e trén phan lop s.

-Sé e caa |6p ngoai cung hon s6 e trén phan 16p p 14 2.
a) Xac dinh R, viét cau hinh electron cua nguyen tu R.
b) Xac dinh vi tri cua R trong bang tuan hoan.
2. Nguyén tu cua nguyén t6 X co dién tich hat nhan bang +41,652.10° C; nguyén tir
ctia nguyén t6 Y ¢ khoi luong bang 1,8.10% gam. Xéc dinh X, Y va dua trén ciu
hinh electron, hdy cho biét (co giai thich) mirc oxi hoa bén nhat ctia X va Y trong hop
chat
3. M 1a mot kim loai c6 khéi lwong nguyén tir 1a 1,0550817.10°% gam. Trong tu nhién
M c6 hai d¢ong vi hon kém nhau 2 notron. Ti & % s6 nguyén tir cua dong vi nhe hon
trong tu nhién 1a 73%. Xac dinh sé khdi cua hai dong vi va tinh % vé khéi luong
cta ddng vi nhe trong oxit MO.
4. Ti 18 triti so véi tong s6 nguyén tir hidro trong mot mau nuéc séng 1a 8.1078, Triti
phan huay phong xa vei chu ky ban huy 12,3 ndm. C6 bao nhi€u nguyén tu triti trong
10g mau nudc song trén sau 40 nam.
Cau Il: (4 diem)

1. Nhiét d6 sbi cua ba chat duoc cho trong bang sau:

Hop chat Khéi lweng phan tir ( Nhiét @9 soi (°C)
g/mol)
2-hexanone (CgH;,0) 100,16 128,0
Heptane (C7H36) 100,20 98,0
1-hexanol (CsH140) 102,17 156,0

Khong can tra ciu cau tric, em hay tra loi cac cau hoi sau vé ba hop chat nay:

(a) Hop chat nao c6 thé hinh thanh lién két hydrogen?

(b) Hop chit nao phan cuc nhung khong hinh thanh lién két hydrogen?

(¢) Hop chét nao it phan cuc khéng tao lién két hydrogen?

2.



a) Hop chat NaCIO Ia thanh phan cua chét tay rua, st triung co tén goi 1a “Nudéc
Javen”. Ap dung quy tic octet dé giai thich su hinh thanh cac lién két trong hop chét
do.

b) Cho biét tong s6 electron trong anion AB:"1a 42. Trong c4c hat nhan A ciing nhu B
c6 sd proton bang sé neutron. Pé xuit ciu tao Lewis cua anion AB2 sao cho phl hop
véi quy tic octet.

Cau 111 (4 diem) ‘ ‘
1) Can bang cac phan tng hoa hoc sau bang phuong phap thang bang electron
a) Al + HNO; —— Al(N03)3 + NHsNO3 + H,O
b) KMnO, + FeCl, + H,SO4 —— Fez(SO4)3 + Cl; + MnSO4 + K,SO, + H,0
C) CuFeSy+ O, —— Cu,0 + Fes04 + SOQT
d) Al + HNO3; —— AI(NO3); + NO + N,O + H,O (V6Gi ny,:ny, =3:2)

2) Cho phan tng: C;Hsl + NaOH — C,HsOH + Nal

Nong d6 ban dau cua hai chat phan tng bang nhau. Bé mét nira lugng ban dau
cac chat phan wng chuyén thanh san pham ¢ 32°C can 906 phut.

a) Tinh thoi gian dé mot nira luong ban dau céc chat phan (ng chuyén thanh
san pham & 60°C biét hé s6 nhiét 6 cua phan tng la 2,83.

b) Tinh nang luong hoat hoa cua phan ng.

¢) Tinh hiang sb téc d6 k ¢ hai nhiét do trén, biét ring phan tng 1a bac 2 (bac 1
dbi voi mdi chat) va nong do ban dau ciia mdi chat déu bang nhau 0,050 M.
Cau IV: (4 diém)
1. C6 4 1o hoa chat mat nhan duoc ki hiéu 1a A, B, C, D. Méi lo dung mot trong cac
dung dich: HC1, NaHSOs, BaCl,, NaHSOs. Bé xac dinh hoa chat trong mbi lo, nguoi
ta tién hanh cac thi nghiém va thay hién tuong nhu sau:
- Cho dung dich A tac dung véi dung dich B thiy xuat hién két tia;
- Cho dung dich B hay D tac dung voi dung dich C déu thiy c6 bot khi khong mau,
mui hic bay ra;
- Cho dung dich D tac dung véi dung dich A thi khong thay hién tugng gi.

Hay bi¢n luan dé xac dinh hoa chét dung trong cac lo A, B, C, D. Viét phuong
trinh hoa hoc cua cac phan trng xay ra.
2. Trong khi thai cong nghiép va khi thai cia cac dong co ddt trong (6 6, xe may) co
chtra luu huynh dioxit. Khi luu huynh dioxit la mot trong nhiing khi chu yéu gay ra
mua axit. Mua axit pha huy nhiing cong trinh, tugng dai lam bang da, bang thép. Bing
kién thtrc hoa hoc hiy giai thich cho van dé néu trén?
3. Cho céc phan tng sau xay ra & diéu kién chuan:
CHa(g) + 20,(g) —CO4(g) + 2H0(1) cO A, H59g =-890,36 kJ.
CaCOs3(s) —CaO(s) + CO,(S) c6 A, H5qg =178,29 kJ
O diéu kién tiéu chuan, can phai dét chay hoan toan bao nhiéu gam CHa(g) dé cung
cap nhiét cho phan @ng tao 2 mol CaO bang cach nung CaCOs. Gia thiét hiéu suat cac
qua trinh déu 1a 100%.



Cau 5: (4 diém)

1. Mot loai thiét bi do ndng do con trong hoi thd cia ngudi tham gia giao thong
giup canh sat giao théng

Detector
Dién bt bl Bo e

Hinh minh hoa qué trinh hoat
dong cua bo test
Breathalyzer

dé dang xac dinh d6i twong bi nghi van di s dung thic uéng chira con co tén
“Breathalyzer” dua trén phan ng cua etanol (con) (C;HsOH) c6 trong hoi thé voi
hop chit kali dicromat trong méi trudng axit sunfuric lodng. Phan tmg (chua duoc can
bang) nhu sau:

C2Hs0H + K2Cr207 + H2SOs—2 5 CH3COOH + Crz(SO4)s + K:SO4 + H,O @D

Dung dich chira ion Cr20+% ban dau c6 mau da cam, khi xay ra phan ang @ dudi tac
dung caa chat xdc tac ion Ag* tao thanh san pham la dung dich chia ion Cr3* c6 mau
xanh 14 cay trong khoang chua dén 1,0 phit. Dya vao su thay doi mau sic nay cé thé
xéac dinh ngudi tham gia giao thdng c6 st dung thirc udng cé con hay khong. Bang sau
(trich tir nghi dinh 46/2016/ND-CP) dua ra mirc d6 phat nguoi tham gia giao thong co
st dung ham lugng con.

Ham lwong con / 1 lit hoi th <0,25mg 0,25-0,4 > 0,4mg
mg
Mtc d6 phat d6i véi xe may | Khdng vi pham 1-2 3-4

( triéu dong)

a. Cho Cr (Z= 24), O (Z=8). Tinh tong s6 electron cd trong ion Cr.07*

b. Mot mau hoi thd cua nguoi bi nghi van c6 sir dung con khi tham gia giao
thdng c6 thé tich 52,5 ml duoc thoi vao thiét bi Breathalyzer chira 2,0 ml dung dich
K2Cr207ndng d6 0,056 mg/ml trong mdi truong axit H2SO4 50% va nong d6 ion Ag*
6n dinh 0,25 mg/ml. Biét rang phan (ng xay ra hoan toan va toan bo dung dich mau
da cam chuyén hoan toan thanh mau xanh 14 cdy. Hay tinh toan xem ngudi nay c6 vi
pham phap luat khéng? Néu cd, thi mirc dong phat 1a bao nhiéu?




2.Tién hanh nung x; gam Cu véi X, gam Oxygen thi thu dugc san pham A;. Pun
néng A; trong xs gam dung dich H.SO, 98%. Sau khi két thic phan tng thu duoc dung
dich A, va khi As. Khi Az khdng tao két tua vai dung dich Pb(NO3); nhung lam nhat
mau dung dich brom, dugc hap thu hoan toan bgi 200 ml dung dich NaOH 0,15M tao
ra 2,3 gam mudi. Khi c6 can dung dich A, thi thu duwoc 30 gam tinh thé CuS0,.5H,0.
cho dung dich A; tac dung véi dung dich NaOH, dé thu duoc luong két taa 16n nhat
phai ding it nhat 300 ml dung dich NaOH 1M. tinh X1, X, V& Xa.

Cho biét khéi lweng nguyén ti (theo amu) cia cac nguyén té: H=1; Mg=24;C =
12;0=16; N=14; Na=23; Si=28; P =31; S=32; Cl = 35,5; K=39; Ca=40; Al =
27 ; Cr=52; Mn = 55; Fe = 56; Cu = 64; Zn = 65; Br =80; Ag = 108; | = 127; Ba=137; Hg
=201; Pb =207.



DAP AN VA BIEU PIEM CHI TIET
Caul

Noi dung

Piém

1. a) Do R & chu ki 4. Vay ion tao ra tir R ¢6 phan 16p s ngoai cuing la 3s?
hoic 4s2.
+ Néu 4s? thi s6 e trén phan 16p s 12 8 vay s6 e trén phan 16p p 1a 16. Tuc la
2p® 3p® 4p*= Diéu nay khong dang vi c6 ddng thoi 16p ngoai cung 4s? 4p*.
Day la selen khong phai ion.
+ Néu 3s? thi s6 e trén phan 16p s 12 6 vay s electron trén phan lop p 1a 12
tac 2p® 3s2. Bong thoi s6 e 16p ngoai ciing hon sb e trén phan 1op p 1a 2 tic
la = 14.
Vay: 3s? 3p® 3d°= ion can x4c dinh 1a Fe?*

CAu hinh e Fe: 1s% 252 2p® 352 3p® 3d® 4s?b) Vi tri 6 s6 thu tu 26, chu
ky 4, nhom VI1II B

2.
41652.107%°
" 1602.1071°
1,793.107%2
"~ 1,6605.10 2%
Mtc oxi héa bén nhat caa Fe 14 +3, ang véi cau hinh bén 13 cdu hinh bén

bdo hoa phan lop d (d®): Fe —3e— Fe3*
(Ar)3d®4s? (Ar)3d

Muc oxi hda bén nhat ctia Ag la +1, ang véi cau hinh bén 1a cau hinh bao

hoaphanlspd (d®): Ag -e— Ag'
(Kr)4d'05st (Ar)ad?®

Zy =26, X lairon (Fe)

my =108u, Y la silver (Ag)

3. Goi A 12 s6 khdi caa dong vi nhe

AT3+(A+2)27 _ 10550814.10 %

Taco: A = —
100 1,6605.10

= 63,54

= A =63
Vay sb khdi ciia 2 d¢ong vi 1a: 63 va 65

63.73
63,54

9%(m) M = 72,38%

63,54

%(m) M trong MO 6354116

x100 = 79,88%




Vay %(m) ©M trong MO = 72,38x79,88% = 57,82%

4. S6 phan tir H,0 c6 trong 10 (g) mau nudc song:
%6,023.1023 = 3,346.10% (pht)

S6 nguyén tir H ¢d trong 10 (g) mau nudc sdng: 6,69210% (ngtir)
S6 ddng vi 2H ¢ trong 10 (g) mau nudc s6ng:

tip=12,3nam — k = —= =0,0564 / nam

|n% =kt = N =Np.e* =5354.106.e0056440 = 5609.10° (ngtir)

Viy sau 40 nam sd nguyén tir *H c6 trong 10 (g) mau nudéc song 1a:
5,609.10° (ngtur)

No = 6,69210%.8.1018 = 5,354.10° (ngttr)
In2

t1/2

Cau 2:

la | Bachat c6 khoi luong phan tir twong dwong nhau nén chat c6 nhiét |  0,5d
d6 sOi cao nhat 1 chat cd thé hinh thanh lién két hydrogen, d6 1a
1-hexanol.
Chat c6 phan tir phan cuc s& c6 lién két van der Waals gitra cac phan |  1d

1b | tar manh hon, c6 nhiét do sbi xép thir hai (anh huong cua lién két
hydrogen toi nhiét @6 sbi 1a manh hontuong tac van der Waals), do
d6 chat phan cuc la 2-hexanone.

1c | Hop chat it phan cuc va khdng tao lién két hydrogen 13 hop chat con | 0, 5d
lai: heptane.
- Nguyén tir Na c6 1 electron 16p ngoai cung, nguyén tir O c0 6 0,25d
electron 16p ngoai cang va nguyén tir Cl cd 7 electron 16p ngoai
cling.

2a |+ Nguyén tir Na nhuong di 1 electron dé trg thanh ion Na*, c6 cau 0,25d
hinh electron bén viing cua khi hiém Ne.
+ Nhom nguyén tir OCI nhan thém 1 electron tao ion OCI™ = tong 0,25d
c6 14 electron hod tri phan b6 nhu cong thire dudi diy = ca O va
Cl déu c6 8 electron 16p ngoai cing theo octet.

. T 0,25d
Na* {: 9— Cl :}

Coi X, y lan luot 14 s6 proton (electron) twong (g cua nguyén tir 0,125d

AvaB
Tacéx+3y:42—2=40:>y<?:13,33




B thudc chu ki 2 va 1a mét phi kim (tao anion) nén B chi cd thé 1a

O, Fhoac N

2b | *NéuBIlaFthiy=9, trongAF> = x=40-3.9=13= Ala Al 0,125d
(khdng hop li vi AlF; 1a phan tr)
*NéuBlaOthiy=8,trong AO>=x=40-38=16=AlaS 0, 5d

(sulfur) = anion la SO%"

*NéuBlaNthiy=N, trong AN> = x=40-3.7=19= AlaK 0,125d
(khdng hop 1i KNs? khong ton tai)

CAu tao Lewis cua SO52; 0,125d

o
1

Céau 3

0 +3
8|Al = Al+3e

' +5 3
3|N+8e >N

8AI + 30HNO; — > 8AI(NO3); +3 NH4NO; +9 H,0 0.5

+3
5(2FeCl, — 2Fe+2Cl,+2.3e

+7 +2
6|Mn+5e > Mn

6KMnO, + 10FeCl, +24 H,SO; —— 5F€2(SO4)3 + 10Cl, + 6MnS0O, +

3K>S0O4 + 24H,0 0.5

+8/3

+1 +4
2 6CuFeS, > 6Cu+6Fe+6xS+(22+24x)e

0 -2
(11+2x)|0,+4e —>20

12CuFeSy + (11+12x)0O; —— 6Cu,0 + 4Fe30,4 + 12XS0,1 0.5

0 43
25|Al > Al+3e

+5 +2 +1
3|7N+25¢e ->3N+4N

25Al + 96HNO; — 5 25AI(NO3); + 9INO +6 N,O + 48H,0 0,5




Vi =k [CHJI1[NaOH] v, k.

1. taco

W
v, =k, [CH,I1[NaOH] ~ v, k

T,

Khi phan tng dién ra & cac nhiét do khac nhau; gia str nhiét do ting 10 °C,

T-h

A aa 1o < A V 1
toc do phan ung ting y 1an — 2=y © =— = ¢t,_t,. — = 49 phiit
v, T2 2,83 10

E

b. Tinh nang lugng hoat hoa cta phan tng: ap dung cong thic k = Ae R

—Ea
Ea 1

V, _k, _t,_906_Ae™ TG

—2__2_1 =

Lk, ot 49 A-e;—i’j

k, Ea 1 1 906 E 1 1
In-2=—(=-)=Ih—=—72—_ —~
k, R'T T, 48 8,314'\305 333

— E, =88 kJ/mol

¢) Tinh hing sb téc do phan tng:
1 1

t,, = k,=—=

Y2 kA, ~ 7 '906.0,050

=2,2.102 mol™.1.ph* (& 32°C)

1

k,=———=4,110" mol™*.1ph™*
49.0,050

0,5

0,5

0,5

0,5

Cau 4:

1 A + B ¢ két tha = A hoidc B c6 thé 1a NaHSO, hoic BaCl,

NaHSOs, B hodc D c¢6 thé 1a HC1 hoidc NaHSO,
=> B |4 NaHSO,: D 1a HCI => A 1a BaCl,

man).

B + C hay D + C déu giai phong khi khéng mau, mui hac = C phai la

A + D khong ¢6 hién tuong gi = BaCl, khong tac dung véi HCI (thoa

0,5

Phuong trinh hoa hoc:

BaCl, + NaHSO4, — BaSO4 I+ NaCl + HCI
NaHSO, + NaHSO3; — Na,SO, + SO,T + H,0
HCI + NaHSO3; — NaCl + SOQT + H,0O

0,5




(*) Hoc sinh c6 thé ldp bang phan vmg, viet PTHH va két ludn ciin

g cho diém twong duong.

- Luu huynh dioxit tdc dung véi khi Oxi va hoi nudce trong khong khi
tao ra axit sunfuric (xtc tac 1a oxit kim loai c6 trong khoi, bui hoac
ozon) :

250, + O, + 2H,0 — 2H,S0,

AXit H,SO, tan vao nudc mua tao thanh mua axit.

o

O

- Mua axit ph4 hity cac cong trinh, tuong dai bang da, thép:
H,SO, + CaCO3; — CaSO4 + CO, + H,0O
H,SO, + Fe — FeSO4 + H>

oN- O -
Ul

CHa(g) + 20,(g) — CO,(g) + 2H,0(l) c6 A, Hogg= -890,36 kJ.
— O diéu kién chuan, khi d6t chay hoan toan 1 mol CH,, san pham 1a
CO,(g) va H,O(l) thi s& giai phdng mot nhiét luong la 890,36 kJ.
CaCOs(s) — CaO(s) + CO(s) c6 A, HSe= 178,29 kJ.

— Pé thu duoc 1 mol CaO(s), can phai cung cap nhiét lugng 14 178,29
kJ dé chuyén 1 mol CaCOs(s) thanh 1 mol CaO (s).

Vay: O diéu kién tiéu chuan, dé cung cap nhiét cho phan ang tao 2 mol
CaO bing cach nung CaCOs can phai d6t chay: 2.178,29/890,36 ~ 0,4

(mol) CHa.
—mcns= 0,4.16 = 6,4 (gam).

0,5

0,5

0,5

0,5

Cau 5:

Pap an

Piém

a. Tong so electron trong ion Cro07% : 2.24 + 7.8 + 2 = 106

b. CoHs0H + KoCraO7 + HoSO4—2< s CH3COOH + Cr2(S04)3 + K2SO4 +
H.O

- Chét oxi héa: K>Cr,07
- Chat khur: C2HsOH = CoHgO
-2 0
- Sy oxi hoa: 2C —2C+4e  x|3
+6 +3
-Sykhir: 2Cr+6e —>2Cr 2

3C2Hs0H + 2K2Cr207 + 8H2S04—2— 3CH3;COOH +2Cr2(S04)3 + 2K2S04
+ 11H.0

0,5

0,5




_V.D_2.0,056.10°
Mieeo, = " 204

Tinh: =>ng = g .3,81.107=5,7.10"mol

=3,81.10"mol

M 4,00 =2,63.10°g/52,5ml

Trong 1000 ml hoi thé cé: sz,OO?.lO*‘gzO,SmQ 0.5
Hay: 0,5007 mg C2HsOH > 0,4 mg-> Vi pham luat giao thong.
Déi chiéu bang : 0,5007 > 0,4 mg = Muc phat tir 3 dén 4 triéu ddng.

0,5

Dé dang thay toan bo luong Cu ban dau chuyén hét vé CuSO4.5H20
Ta c6 xi :%: 7,64 gam = mol Cu =0,12 (mol)
Khi dun néng A1 véi H2SO4 dic ¢d khi As thoat ra, theo gia thuyét As: SO2
Vatrong A1 con Cu du 05
Cu+% O2— CuO

X 0,5x X
CuO + H2SOs— CuSO4 + H20
Cu + 2H2S04— CuSO4 + SO2 + 2H,0
Vay khi SO, ¢6 sé mol 1a (0,12 —x)
Khi Cho SO vao dung dich NaOH c6 phan ng
SOz + NaOH — NaHSO3
SOz + 2NaOH — NazSOs3 + H2.0 0,5
Mol NaOH = 0,03.
Gia st chi c6 mubi NaHSO3z, mi= 104.0,03 = 3.12 gam
Gia str chi c6 mubi Na;SOs, mp= 126.0,015 = 1,89 gam
ma 1,89 < 2,3 < 3,12 = Vay thu duoc 2 mudi. Bit y,z 1a s6 mol 2 mudi
Taco: y +2z2=0,03

104y + 126z = 2,3 =y =0,01; z=0,01.

Vay mol SO =y+2=0,02=x=0,1 = x»=32.0,05= 1,6 (gam) 0,5




S6 mol NaOH = 0,3 (mol)

CuSOs + 2NaOH — Cu(OH)2 + Na,SOs

Mol NaOH tac dung va&i CuSOg4 la 0,24, con lai 0,06 tac dung véi HaSO4
Mol H2SO;4 du = 0,03

Tong mol H2S04 1a: 0,1 + 2.0,02 + 0,03 = 0,17 (mol)

X3 = M: 17 gam
98

0,5




