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Cau 1. (2 diém) Phan tir M duoc tao nén boi ion X+ va YZ. Trong phan tir M c6 tong sb hat p, n, e 13 224
hat, trong d6 s hat mang dién nhiéu hon s6 hat khéng mang dién la 72 hat. Tong s6 hat p, n, e trong ion X°*
it hon trong ion Y% 14 13 hat. S6 khdi ctia nguyén tir Y 16n hon s khéi ciia nguyén tr X 1a 5 don vi. Xdc
dinh s hat p, n, € cia nguyén tr X, Y va cong thirc phan tir cuia M.
Cau 2. (2 diém)
1. X,Y,R, A, B, M theo tht tu 1 6 nguyén t6 lién tiép trong bang h¢ thong tudn hoan co tong s6 don vi
dién tich hat nhan la 63 (X c6 s6 don vi dién tich hat nhan nho nhét).

a. Xac dinh sd don vi dién tich hat nhan ctia X, Y, R, A, B, M.

b. Viét ciu hinh electron ciia X2, Y, R, A%, BZ+, M3+. So sanh ban kinh cua chung va giai thich?
2. Cho bang sau:
Nguyén t6 Ca Sc Ti \Y} Cr Mn
S6 hiéu nguyén tir 20 21 22 23 24 25
Nang luong ion hoa I; (eV) | 1,87 12,80 13,58 14,15 16,50 15,64
Hay viét cau hinh electron cua cic nguyén tir va giai thich sy bién ddi ning lugng ion hod thir hai cia
cac nguyén to trong bang.
Cau 3: (2 diém) Cho bd 4 s luong tir ctia electron cudi clng trén nguyén tir ctia cac nguyén td:

A:n=3;1=1;m=-1;s=-

B:n=2;1=1m=-1;s=-

Zzn=2;1=1m=0;s=+

a) Xac dinh A, X, Z.
b) Cho biét trang thai lai hoa va c4u trac hinh hoc clia cac phén tir va ion sau:
ZA2 AXz: AXE : AXY
Cau 4: (2 diém)
1. Hoan thanh cac phan ing hat nhan sau:
a) 12Mg®®+..2 — 10Ne? +,He?
b) oFf° +iH' — .2 +,Het
C) 9aPU2*2 + oNe?2 > 4 ont + .2
d H> +.2 —2He*+on?
2. Ti 18 triti so voi tong sd nguyén tir hidro trong mot mau nude song 1a 8.107%8. Triti phan hity phong
xa voi chu ky ban hily 12,3 nim. C6 bao nhiéu nguyén tir triti trong 10g miu nudc song trén sau 40
nam.
Cau 5: (3 diém)
1. Cho PCl3, PBr3, Pl3, PF3. Cho céc tri s6 goc lién két: 100,3% 97,8% 101,5°%; 102°.
Hay gan tri s6 goc lién két da cho v6i mdi goc lién két (F-P-F; CI-P-CI; Br-P-Br; I-P-I) sao cho
phu hop va giai thich.
2. Su dung thuyet obltan phan tu hay viét cAu hinh electron cua céc phan tr va ion sau: N», Op, N»?,
N2, 02 r0i tir d6 sap xép cac tiéu phan (phan tir hay ion) nay theo thir ty ting dan ning lwong ion hoa
thir nhét. Giai thich.

NIF - N =



Cau 6: (3 diém) q
1. Ung véi cac tiéu phan gdm mot hat nhan va 2 electron nhu: He, Li*, Be?*,..., biéu thirc lién hé giira
nang luong lién két cua electron v6i hat nhan dugc biéu dién dudi dang cong thuc sau:

Z - G)

E =-136 V)

Véi: n 1a sb luong tir chinh; 6 =0,3; Z 1 s6 don vi dién tich hat nhan.
a. Xac dinh nang lugng lién két cua cac electron véi hat nhan trong ion Be?* theo eV & trang théi co
ban.
b. Xéc dinh ning lugng (theo eV) dé tach hoan toan 2 electron ra khoi truong lyc cia hat nhan Be?* ¢
trang thai co ban.
2. Khi chuyén tir cac trang thai c6 ning luong cao vé trang thai c6 muc ning luong thip hon, nguyén
tir hay ion s& phat ra nang luong dudi dang burc xa dién tir g véi cac bude song nhat dinh. Cac bude
song nay duoc ghi lai (cac vach) va goi la quang phé phat xa. Xac dinh trong quang phé phét xa cua
ion He* ¢6 bao nhiéu vach xuét hién trong mién kha kién (400nm t6i 700nm) néu mirc ning lugng
thdp hon tmg véi sb luong tirn = 3.
Cho biét: h=6,626.10% J.s; ¢ = 3.10°m.s™; 1 eV = 1,602.10™J.
Cau7: (2 diém) Viét .cong thirc cdu tao cac dong phan ¢6 cong thirc phan tir CsHio. Cho biét cong
thirc cdu tao nao c6 déng phan hinh hoc, cong thirc ciu tao nao c6 dong phan quang hoc? Biéu dién
cac dong phan hinh hoc va quang hoc do.
Cau 8: (2 diém) Xac dinh ciu hinh R, S ciia cic nguyén tir Cacbon bat dbi trong cac phén tir sau:
(a) H OH (b) CL H (o H OCHs d)
7 ! S CH,O0H
HOCH, COH =
HO-C—H
H-C—OH
H-C—-OH
CH,0H
Céu 9: (2 diém) So sanh va giai thich:
a) So sanh nhiét d6 soi cua hai chat sau:
NO, NO,
OH

OH
b) So sanh d6 dai lién két C — Cl trong: CHs - CH, — Clva CHz = CH —Cl
c) So sanh tinh axit: CHz - CH2- COOH  (X)
CHs- CO - COOH (Y)
CH3- CO- CH2- COOH (2)

d) Cho 2 chét
—
Lr Cr
S
C D
Giai thich tai sao momen ludng cuc ctia D (0,7 D), nho hon cua C (1,7D)
O O
O o L) |w
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Pap an

Biéu
diém

Goi Zx, Zy tuong tmg 13 s6 protoncua X, Y . (Zx, ZveZ )

Nx, Ny twong tmg 13 s§ notron ciia X, Y. (Nx, Ny e Z")
Phan tir M duoc tao nén bai ion X3 va ion Y2 do d6 M c6 cong thirc phan tir
la: X2Ys.

0,5

- Tong s6 hat p, n, e trong phan tir M La:
2(2Zx + Nx) + 3( 27y + Ny) = 224 (1)

- Trong phan tir M, hiéu sé hat mang dién va s6 hat khong mang dién 1a:
(4Zx +6Zy) — (2Nx + 3Ny) =72 2

- Hiéu s6 hat p, n, e trong ion X°* va ion Y?:
(2Zy + Ny +2) — (2Zx + Nx —3) =13 (3)

0,5

- Hiéu sb khdi trong nguyén tir X va Y la:

o @y +Ny)—(Zx+Nx) =5 (4)
Lay (1)+ (2) tadugc: 2Zx +3Zy =74 (5)
Lay (3) — (4) ta dugc: Zy -Zx =3 (6)

0,5

Gidi hé (5) va (6) dugc  Zx =13; Zy =16 =>Nx=14; Ny =16
Vay X 1a Al (e=p=13; n=14) va Y 12 S (e=p=n=16).
Cong thirc phan tu ciia M: Al2Ss.

0,5

2.1

Goi Z 1a s6 dién tich hat nhan cua X
=> S§ dién tich hat nhan cia Y, R, A, B, M lan luot
(Z+1),(Z+2),(Z+3),(Z+4), (Z+5) Theo gia thiét
Z+(Z+1)+(Z2+2)+(Z+3)+(Z+4)+(Z+5)= 63
=>7Z=8

0,25

—>sX; oY; 10R; uA; 1B, 13M
(©) (F) (Ne) (Na) (Mg) (Al)

0,25

0%, F, Ne, Na*, Mg?*, AI¥* déu c6 cdu hinh e: 1s? 2s% 2p°

0,25

S6 16p e giéng nhau => ban kinh r phu thudc dién tich hat nhan. Pi¢n tich hat
nhan cang l6n, lyc hat tir hat nhan dén 16p vo cang 16n thi ban kinh r cang nho.
[02- > I E-> I'Ne 2INa+ > I'Mg2+ > FAI3+

0,25

2.2

Céu hinh electron ctia cic nguyén to:

Ca [Ar]4s? ; Sc [Ar]3d4s? ; Ti [Ar]30%4s? ;

Vv [Ar]3d34s2 . Cr[Ar]3d°4s?; Mn [Ar]3d°4s2.
Ning luong ion hoa thir hai ing véi sy tach electron hod tri thir hai. Tir Ca dén
V déu 1a su tach electron 4s thtr hai. Do su tang dan dién tich hat nhan nén lyc
hut gitra hat nhan va cac electron 4s tang dan, do d6 nang lugng ion hoa I, ciing
tang déu dan. 901 v6i Cr, do cau hinh electron dic biét véi su chuyén 1
electron tir 4s vé 3d dé som dat duoc phan 16p 35 day mot ntra, electron thir
hai bi tach ndm trong cdu hinh bén vitng nay cho nén sy tich n6 doi hoi tiéu ton
nhiéu niang luong hon nén I, ctia nguyén t6 niy cao hon nhiéu so véi ctia V.
Ciing chinh vi vay ma khi chuyén sang Mn, 2 electron bi tach nam & phén 16p

0,5

0,5




4s, gid tri I> ciia nd chi 16n hon cua V vira phai, tham chi con nhd hon gia tri
tuong ung cua Cr.

Nguyéntd A:n=3,1=1,m=-1,s= -%:>Sp4,AléS

Nguyéntdé X:n=2,1=1,m=-1,s= -%:>2p4,X|éO

Nguyéntd Z:n=2,1=1,m=0, s = %:ZpZ,ZIéC

1,0

Trang thai lai hoa cua
nguyeén tr trung tam
CS sp Puong thang

SO, sp? Goc

SO% sp? Chop day tam giac déu
SO sp° Tt dién déu

Phan tir ion Céu trc hinh hoc

1,0

4.1

a) 12|\/|g26 +ont  — 10Ne?® + ,He*
b) oF® +iH' — g0 +,He?

C) 94PU242 + 10N€22—> 4 Onl + 104u260
d H?> +3Li" —2He*+ont

1,0

4.2

S6 phan tir H20 c6 trong 10 (g) miu nudc song:
% 6,023.10% = 3,346.10% (phtir)

S6 nguyén tir H c¢6 trong 10 (g) mau nude song: 6,69210% (ngtir)
S6 dong vi 2H co trong 10 (g) miu nudc sdng:

No = 6,69210%.8.10%8 = 5,354.10° (ngttr)
tiz=123nam = k = In—2 =0,0564 / nam

tl/Z
nSe =kt = N = Noe* =535410°6 954 = 5,609.10° (ngti

Vay sau 40 nam s6 nguyén tir *H ¢ trong 10 (g) mau nude séng 1a:
5,609.10° (ngtir)

1,0

Céc goc lién két:
IPI (102°) > BrPBr (101,5%) > CIPCI (100,3°%) > FPF (97,8°)

0,5

- Trong cac phan tir, nguyén tir P déu lai hoa sp® va déu con 1 cip e chua chia.

- D6 am dién cua phoi tir cang tdng thi cdp e lién két cang I¢ch ve phia phoi
tur (cang xa P) — luc day gitra cac cap e lién két cang giam — goc lién két
giam.

0,5

N2: (625)%(02s )*(2p)*(62p)°

O2: (625)%(62s")2(62p)? (m2p)* (m2p”)?
N2%": (625)%(2s )*(m2p)*(62p)? (m2p )?
N2 (625)%(62s ) *(1r2p)*(62p)*(1r2p")*
Oz2": (625)°(62s )*(62p)* (m2p)* (m2p")"

1,0

Nhu vy, thtr ty nang luong ion hoa thtr nhat ctia cac ti€u phan theo thir tu tang
dan 1a: N2 <N2'<02<0,"<N;
Do:

1,0




- Khi cuing tach e & mzp” thi tich e & ion 4m 2- dé hon 1-.

- ion 4m d& hon phan tir trung hoa(dién tich Am day nhau).

- Nguyén tir trung hoa dé hon & ion duong(ion duong hut e).
- Tach e & mpp dé hon & 62p.

a. Be?* c6 Z=4; ciu hinh electron ¢ trang thai co ban (n = 1) la: 1s? 1,0
Ning luong lién két giita electron véi hat nhan trong ion Be?" & trang thai co
ban la:
Epe?* = 2E; = 2.(—13,6)@( V) = —372,368eV
b.  Be* —>Be* —= Be" 1,0
Trong do: l1 = Ege®* - Ege?”
2
l2 = -Ege®* ma Eg®* = - 13, 65 1 ~ (eV) =-217,6 (eV)
Vay: I =-217,6 —(-372,368) = 154,768(eV)
l2=217,6(eV)
Ning luong can cung cp dé tach 2 electron ra khoi ion Be?* 1a: 1= 11+ I =
372,368 eV
Lép vo ctia ion He' ¢ 1 electron, khi do lién két gilta hat nhén véi electron 1,0
duoc lién h¢ vdoi nhau qua biéu thirc:
22
E, =-13, 6 > (eV)
Khi kich thich, electron chuyen Ién cac muc nang lugng cao hon va khi chuyén
tir mire ning luong cao (nc) vé cac muc nang luong thap (nf), qua trinh nay s&
giai phong niang luong dudi dang cac birc xa dién tir (1) thong qua biéu thirc:
2.2
he=1364.161.10"° L - Lt oo L - Lloaciome My
A n, n, A n, n; n, +n,
Dé biic xa phét ra thudc ving kha kién (400nm - 700 nm), khi d6 ta c6:
2 _2
400 nm = 4.10"m < A =10"% 2t <700 nm = 7.10"m
nc - nl
n’.n’
hay: 17,46 < —'— < 30,556
n,6 —n
9n’
Véing = 3 ta co: 17,46 < ——— < 30,556 => 35< n.<43
n, —
Vay chi c6 mot vach xuét hién trong vung kha kién g vé6i su chuyén mirc
ndng luong tur muc thu 4 vé muc thir 3.
CsHio ¢6 9 cong thirc cau tao:
() CH2 =CH - CH2 - CH2 — CHs3 (1) CH3—CH=CH - CH2 - CHs3
(I CHy=C - CH, - CH; (IV) CHy- ¢ = CH - CH, (V) CHj- (fH - CH=CH,
1,0
CH, CH, CH,
CHs CH3
VII VIII (IX)
VAN )D< Vi) o
CHj CHs
Cong thire cau tao co dong phéan hinh hoc 1a (I1), (VI). 0,5




CH, - CH,4 /CHz -CH3

HaC_ e ~ o
w Ny e H
cis—pent—2 —en trans —pent— 2 —en
hodc (Z)—pent—2—en (Z) —pent—2—en

’A‘ N -
CH; CHj,

CH,
cis — 1,2 — dimetylxiclopropan trans — 1,2 — dimetylxiclopropan
hoac (Z) — 1,2 — dimetylxiclopropan (E) — 1,2 — dimetylxiclopropan

Cong thirc c6 dong phan quang hoc 1a (VI):

CH, CH, CH;

NH3

CH, /_\

CH,

dong phan meso (R,S) (R,R) cap ddi quang (S.S)

1,2 — dimetylxiclopropan

0,5

(a)

H OH (b) c H (©)  H OCHs

e § X8

HOCH, ~ COoH

1,5

d)

CH,OH
c-0
HO-C>H
H-cRoH
H-cRoH
CH,OH

0,5




H
NO, NT
OH O
6 lién két hidro noi phan tu.
NO, NO,
co lién két hidro lién phan tir.
OH O
/H-' H
0,5
02N4©7 O. )
Nén nhiét d6 soi
N02 NO2
OH
OH
214°C  279°C(phan huy)
_ g
+C +1 0,5
— Do dai lién két C - Cl cia CH, = CH - CI < CH3 - CH; - Cl
AXit CTCT Trat tu
CH:CH —»c//3 0.5
X N (3)
+I




/8
~ CH3—>ﬁ—CH2<—C N @)
. O’ J ‘Q_ H
-1
Giai thich:

C c6 hiéu +I ciia 2 nhém CHy, do vy vecto momen ludng cuc dugc biéu dién

nhu sau:
@
/

C
D c6 hi¢u ung lién hgp cua O vao hé electron 7 nén electron don nguoc lai

véao hé lién két C-C:
IRV
72
<
D =

Hiéu ung —I ctia O trong phan tir D khong 16n bang C do nguyén tir Cspz €O
do am dién 16n hon Cspa.

0,5




