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PE CHINH THUC

Cau 1:(1,5 diém)
1. Nguyén tir cuia nguyén té A c6 bo 4 sb luong tir caa electron cudi (electron chét cung) 1a:
n=2; I=1, m=-1, ms=-%
a/ Viét ciu hinh electron, xac dinh vi tri ctia A trong bang h¢ théng tuan hoan?
b/ Viét cong thirc ciu tao mot dang don chét cta A c6 cong thie phan tir 1 Az. Viét cong thic
ciu tao dang don chit d6 va cho biét trang théi lai héa ctia nguyén tir trung tam.

2. Trudce khi ¢ thé dung urani trong phan tng phan chia hat nhan, ham lugng dong vi 2°U phai
duoc gia ting dén 2,5%. UFs 1a mot hop chat quan trong dugc dung dé tach chiét cac dong vi
ctia urani, dugc tao thanh dudi dang chét long rat dé bay hoi, do tic dung ctia CIF3 véi UF4 tinh
thé nung néng. Viét phuong trinh phan tmg va viét ciu trac khong gian ctia UFs va CIFs.

Cau 2: (1,5 diém)

1. Cho bang sau:

Nguyén t6 Ca Sc Ti \Y Cr Mn

Nang lugng ion hoa Iz (eV) 11,87 12,80 13,58 14,15 16,50 15,64

Hay giai thich su bién doi nang lugng ion hoa thir hai cua cac nguyén to trong bang.
2. Cho kim loai A ton tai & ca 2 dang lap phuong tam khéi va 1ap phuong tim dién. Khi A ton tai &
dang lap phuong tam khdi thi khdi luong riéng ciia A 1a 15g/cm®. Hay tinh khéi lwong riéng cia
A ¢ dang 1ap phuong tam dién. Cho rang ban kinh cia A nhu nhau trong ca 2 loai tinh thé.
Cau 3: (1,5 diém)
Déi véiphanungbac2: A +B — C + D
1. Tron 2 thé tich bang nhau cua dung dich chat A va dung dich chit B ¢6 cling nong d6 1M:
a. Néu thyc hién phan tng & nhiét 6 333,2K thi sau 2 gio nong d6 cia C bang 0,215M. Tinh
hang s6 tbc do caa phan tng.
b. Néu thyc hién phan ¢ng & 343,2K thi sau 1,33 gio nong d6 cua A giam di 2 1an. Tinh ning
luong hoat hoa cua phan tng (theo kJ.mol™).
2. Tron 1 thé tich dung dich chat A vai 2 thé tich dung dich chat B, déu cing néng d6 1M, ¢ nhiét
d6 333,2K thi sau bao 1au A phan &ng hét 90%?
Cau 4 : (1,5 diém)
Trong hé c6 can bang: 3H2 + N = 2NHsz (1) duoc thiét 1ap & 400K. Nguoi ta xac dinh
duoc c4c &p suit riéng phan sau day:
P, =0376.10°Pa, P, =012510°Pa P, =0499.10°Pa

1) Tinh hang s6 can bang Ke va AGP ctia phan ung (1) ¢ 400K,

2) Tinh lwong N2 va NHs biét hé c6 500 mol Hs.

3) Thém 10 mol H; vao hé dong thoi giit cho nhiét do va ap suat tong cong khong doi. Bang
cach tinh, hay cho biét can bang (1) chuyén dich theo chiéu nao?
Cho: &p suét tiéu chuan Po = 1,013.10° Pa, R = 8,314 J/mol.K



Céau 5: (1,0 diém)
Cho phan ng thuan nghich: H, + I, = 2HI *)
Hon hop 14,224g it va 0,112g hidro dwoc chta trong binh kin thé tich 1,12 lit & nhiét d6 400°C.
Téc d6 ban dau cua phan ang 1a Vo = 9.10° mol I phit?, sau mot thoi gian (o thoi diém t)
ndng d6 mol cia HI 12 0,04 mol/lit va khi phan ng (*) dat can bang thi [HI ]= 0,06 mol/lit.
1. Tinh hang sb téc @6 caa phan wng thuan va phan @ng nghich.
2. Toc d6 phan (ng tao thanh HI tai thoi diém t 1 bao nhiéu?
Cau 6: (1,0 diém)
Cho phan tng: CH3COCHs = CyHs + CO + H:
Ap suit tong bién d6i nhu sau:
Thoi gian (phut) 0 6,5 13 19,9
Piéng (N/m?) 41589,6  54386,6 65050,4  74914,6
Xéc dinh bac phan tng va tinh gia tri hing s6 toc do phan tng.
Cau 7: (1,0 diém)
Can bang cac phan mg sau theo phuong phap thang bang electron
a) FeCl, + KMnOs+ HSOs —— Fex(SO4)3 + Cl2 + + KSOs4 + MnSO4 + H20

b) Mg + HNOz —— Mg(NO3)2 + N2O + N2 + NHsNO3z + H20
(biét ti I¢ mol cia N2O : N2 : NHaNO3 1a 1 : 2: 1)
c) Fes0s + HNO3 —— NxOy + ...
d) Al + NaNOz + NaOH + H.O —— NaAlO2 + NHa3
Cau 8: (1,0 diém)
Hop chat MaX c6 tong s6 hat n, p, e bang 264, trong d6 M chiém 93,33% vé khéi luong. Trong
hat nhan caa M ¢6 n = p + 4; trong hat nhan cua X c6 n’ = p’ (trong d6 n, p, n’, p’ 1an luot 1 s6
notron va sb proton cua M va X).
1. Xéc dinh thanh phan cau tao caa M va X.
2. Viét cau hinh electron caa M, X va cho biét vi tri cua chling trong bang tuan hoan.

Chii y: Hoc sinh khong dwoc diing bing tuin hoan
Cho sb hiéu nguyén tir cac nguyén t6: H:1; C: 6; N: 7; O: 8; F: 9; Na: 11; Mg; 12; Cl: 17; K: 19;
Ca: 20; Sc: 21; Ti: 22; V: 23; Cr: 24; Mn: 25; Fe: 26; U: 92.
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a. Cau hinh electron: 15?2522p* (hoc sinh phai v& 6 lugng tir ctia phan lépn=2,1=
lvam lé}n luot 14 -1, 0, +1 = electron cudi cung).
Vitri: 6 s0 8 chu ki 2 nhom VIA.

0,5

b. Cong thirc cu tao ciia Az (03): 0=0— 0
Nguyén tir trung tAm lai hoa sp?.

0,25

1.2

2CIF;3 + 3UFs = 3UFs + Cl2

F
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2.1

Céu hinh electron ctia cac nguyén to:
Ca[Ar]4s?; Sc [Ar]3d4s? ; Ti [Ar]30%4s? ;
V [Ar]3d34s?;  Cr[Ar]3d°4s? ; Mn [Ar]3d°4s2.

0,25

Ning lugng ion hod thir hai Gmg véi su tach electron hoa trj thir hai. Tir Ca dén V
déu 1a su tach electron 4s thtr hai. Do su tang dan dién tich hat nhan nén luc hat gilra
hat nhan va cac electron 4s ting dan, do d6 ning luong ion hod I» ciing ting déu din.

0,25

Pdi v6i Cr, do cau hinh electron dic biét véi su chuyén 1 electron tir 4s vé 3d dé
sém dat dugc phan 16p 3d° dﬁy mét nira, electron thir hai bi tach nim trong c4u hinh
bén virng ndy cho nén su tach nd doi héi tiéu tén nhiéu niang lugng hon nén I, cua
nguyén t6 ndy cao hon nhiéu so vé6i ctia V. Ciing chinh vi vay ma khi chuyén sang
Mn, 2 electron bi tach nam & phén 16p 4s, gia tri I ctia nd chi 16n hon cta V vira
phai, tham chi con nho hon gia tri tuong ung cua Cr.

0,25

2.2

Mot 6 mang 1ap phuong tam khéi: Canh a; = 4r/ \3

- Khdi lugng riéng di = 159/ cm®
- Sédonvinguyénti:n; =8.1/8+1=2

0,25

Mot 6 mang 14p phuong tdm dién: Canh az =2 rv2

- Khdi luong riéng d (g/ cm®)
- S6 don vi nguyén tir: np = 8.1/8 + 6.1/2 = 4

0,25

d=nM/(Na.V); V=2t
Do dé: di: d2 = (N1 .a2%) : (n2.a1®) =[ 2. 2 rV2)° ] : [ 4. (4 1/N/3)3]1=0,919
Suy ra: dz = 16,32 g/cm?®

0,25




3.1

a. Phan tng bac 2: A+B — C+D
Phuong trinh toc d phan tmg dang tong quat 1a v=kCaCs (1)
Vi ndng d6 ban ddu ciia A va B bang nhau nén (1) tré thanh v =k Ca?

0,5
Phuong trinh dong hoc tich phan tuong ung la: k.t = Ci - %
A Ca
Thay céc gia tri sd tinh duogc k; = 2,1.10* mol™.L.s™.
b. Tai 343,2K, tinh toan tuong tu trudng hop a. duoc k2 = 4,177.10* moltis™,
Thay cac gia tri k1 va k2 vao phuong trinh Arrhenius tinh duoc: 0,55
Ea =65 378 Jmol ™,
32 | Taco:C=IM; C{= =M.
Nong d6 ban dau ciia A va B khac nhau, phwong trinh dong hoc tich phan c6 dang:
Kt = 1 In b(a—x) 0,5
a-b a(b-x)
Thay céc gia tri s vao phuong trinh tinh dugc t = 24353s (hay 6,764 h)
4.1 p2 512
p=—— = © 4592'10 ) —=3,747.10°Pa’*
Ry,-P, (0,376.10")".(0,125.10°)
K =K,.P*" =3,747.10°(1,013.10°)* = 38,45 05
AG® =—RT InK =-8,314.400.In 38,45 = -12136J / mol ’
4.2 n n n
P, =L p —=_h__T
Nyp Pan PH2
n
n, =—=.P, = 900 125 166mol
* B, 7 0376
ny 500
Ny =—=.P. =——.0,499 = 664mol
NH; PHZ NH, 0.376 0,5
n, =1330mol, P, =1.10°Pa
4.3 | Sau khi thém 10 mol H2 vao hé nnn = 1340 mol
510 , s 5 166 |, s 5
P, =——.10°=0,38.10°Pa, B, =——.10"=0,124.10°Pa
2 1340 2 1340
P, = ﬂ.lo5 =0,496.10°Pa
* 1340
AG =AG°+RTIn % AG’ =—RT InK =-12136J / mol
0
512
AG =-12136+8,314.4001n ©, 45963'10 ) —.(1,013.10°)°
(0,38.10°)°.0,124.10 05
— AG =-118,28] / mol ’
Can bang (1) chuyén dich sang phai.
51
= 14.224 _ 0.056 (mol) — C, = 0056 _ 0,05M
21272 ? 112
Ny = 22 5056 mol) — c,, = 220 _ 505m 0.5
2 2 ? 112

H» + I 2HI

1




Ban dau: 0,05M  0,05M
P/ing X X 2x
Can bang: 0,05-x  0,05-x 2X
Tai thoi diém cin bang: [HI] = 2x = 0,06M — x =0,03M
[HI]? _ Ax* 4.0,03?

“= [H,I1,] (005-x) ) (0,05-0,03)? =9

V -5
Vi=k.C, .Cy =ki=———= %t‘;z = 0,036 (molL.1.phat™)

= kn = ——— = 4.10° (mol™.l.phat™)

5.2

Vi = kn. CJ, = 4.10%3,(0,04)2 = 6,4.10° (mol.I.phut?)

H + I = 2HI
Ban dau:  0,05M  0,05M

Ping : y y 2y
Thoi diémt: 0,05-y 0,05-y 2y
Tai thoi diém t: Coi = 2y = 0,0M — y = 0,02M

Ci, = Cy, =005-002 = 0,03M

Vi = k. Cp,.Cy, =0,036.(0,03)2 = 3,24.10 (mol.I".phait?)
Vi = Vi - Vn = 3,24.10°5 - 6,4.10° = 2,6.105 (mol.I-.phat™)

0,5

CHsCOCH3 — CHs + CO + H»

Po 0 0 0
(Po—x) X X X
Goi ap suat ban dau ctia Axeton 12 Po.
Ap suat tai cac thoi diém t ciia Axeton 1a P = Po - x
Ap suit tong cong ctia hé 1a Pt = Po + 2X

L p_3P-P

Tai t= 6.5 phit: p, = 3Po—Px _ 3:41589.6 -54386.6

2 2
3P, —P, 3.41589,6 - 65050,4

2
3P, -P. 3.41589,6 -74914,6

2 2

=35191IN/m?

Tait=13 phut: p_ = =29859,2N/m?

Tait=19,9 phit: P, = = 24927,IN/m?

0,5

Gia str phan Umg 1a bac 1 4p dung phuong trinh dong hoc cho phan tng bac 1 ta co:

0
kt = 1n§—A v6i PO = 41589,6 M/m?.
A
41589,6
ni

Tai t = 6,5 phit ta co k, = % — 0,0257phut™

0,5




41589,6

ni
Tai t= 13 phit ta co: k, = % =0,0255phut™
In31589,6
Tai t = 19,9 phiit ta c6: k, = % — 0,0256phut ™

Ta nhan thay tai cac thoi diém khac nhau c6 cac gia tri cua k 1a sap xi nhau nén ta
két luan phan g 1a bac 1 va c6 hang s6 toc do la:

k, +k, +K,

k= =0,0256phut™

Hoan thanh cac phuong trinh phan tmg sau theo phuong phap thiang bang electron.
a) FeCl, + KMnO4+ H2SO4 — Fex(S04)3 + Clz + KoSO4 + MnSO4 + H20

5x | 2FeCl, —> 2Fe* +2Cl, + 6e

6x |Mn” +5¢e —— Mn*
10FeCl2+6KMnO4 + 24H2SO4 —5 Fez(S04)3 + 10CI, + 3K2SO4 + 6MNSO4 + 24H20
b) Mg + HNOz —— Mg(NO3)2 + N2O + N2 + NHsNO3 + H.O

(biét ti 18 mol cia N2O : N2 : NHsNOs 1a 1: 2 : 1)
18x

Mg —— Mg*" +2e

1x |7TN*® +36e — N,O+2N; + N
18Mg + 44HNOs3; —— 18Mg(NO3)2 + N2O +2N2 + NHsNOs + 20H20
c) Fes0s + HNO3z —— NxOy + Fe(NO3)z + H20
(5x-2y)
1

Fe;0, —> 3Fe™® + 1le
+2y/x
XN*° + (5x-2y)e  —» N,Oy

(5%x-2y) Fes0s + (46x-18y)HNO3 ——> NxOy + (15x-6y)Fe(NO3)s3 + (23x-9y)H.0

d) Al + NaNOs + NaOH + H,O —— NaAlO2 + NHs
8| Al AI"® +3e

3

N*®> + 8¢ —» N3

8Al + 3NaNO3z + 5NaOH + 2H>O —— 8NaAlO, + 3NH3

0,25

0,25

0,25

0,25

8.1

Theo dé bai, trong M: s proton = s electron = p; s6 notron = n.
trong X: sO proton = s6 electron = p’; s6 notron =n’.
= Tong sb hat trong MaX =a(2p +n) + (2p’ +n’) = 264 (1)
Thayn=p+4;n’ =p’ vao (1) ta dugc:
a(3p+4) +3p’ =264 (2)

0,25

o , aM a(p+n 2ap+4a 70
Mit khéc: %my = —M = b4n) _ _ _23pH43  _ g3 330 = 22
: aMpy+ My a(p+n)+ (p’+n’) 2ap+4a+2p’ 75

Sapta=14p < ap+2a-14p° =0 (3)

0,25

Lay (2) — (3)x3 ta duoc: 45p° — 2a = 264 map’,anguyén; a<5
= p’=6;a=3 langhiém thoa mén = p =26
Vay M la Fe, X 1a C, cong thitc ctiia hop chat 1a FesC.

0,25

8.2

Céu hinh electron: Fe: 15%2522p®3s23p®3d®4s? (6 s6 26 chu ki 4 nhoém VIIIB)
C: 1s%25%2p? (6 56 6, chu ki 2, nhom IVA)

0,25




