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(1 )—{ THANH PHAN NGUYEN TU

1. Nhap mon héa hoc
1.1. Poi twgng cua nghién citu héa hoc
0 Hoa hgc la nganh khoa hoc thudc linh virc khoa hoc tw nhién, nghién cttu vé thanh
phan, cdu triic, tinh chdt va sy bién doi ctia chdt cling nhw ¢ng dung cua chiing.
Vi du:
Don chat Hop chat

Nhom
(aluminium)

Ld nhom

Cac thé caa chat

Ba thé cua bromine

Bién doi vat li Bién doi hoa hoc



Thdng hoa cta iodine Nhting dinh sdt vao dung dich CuSO.

1.2. Vai tro cua héa hoc trong doi song va san xuat
[ Hoa hoc c6 vai tro quan trong trong doi song, san xuat va nghién citu khoa hoc.

- Trong doi 56ng° thu6c chita bénh, thic pham, mi pham,....

MY srugss
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- Trong san xuat: phan bon hoéa hoc, vat liéu, nhién liéu,...

1.3. Phwong phap hoc tap héa hoc
0 Phwong phap hoc tap hoa hoc nham phat trién nang lwc hoa hoc, bao gom:
(1) Phurong phap tim hiéu li thuyét;
(2) Phuong phap hoc tap thong qua thuc hanh thi nghiém;
(3) Phuong phap luyén tap, 6n tap;
(4) Phuong phap hoc tap trai nghiém.
1.4. Phuong phap nghién citu hoa hoc
0 Phwong phap nghién citu hoa hgc bao gom:

Nghién ciru Nghién ciru
li thuyét trng dung

Nghién ctru thwe

nghiém




0 Phwong phap nghién citu hoa hoc thirong bao gom mét so6 buéc:

Xac dinh van dé Néu gia thuyét

Viét bao cao

2. Thanh phan cau tao nguyén ti

DPEMOCRITUS

Nha triét hoc Democritous (Dé-moé-crit, 460 — 370 trudc Cong Nguyén)

[0

Neutrons i
Keét luan:

Electrons — S Nguyeén tir gom:

* Hat nhan chita proton, neutron

* Vo nguyen tw chira electron
— Protons

Hinh. M6 hinh nguyén t



electrons Vs nucleus

proton

neutron

© Encyclopaedia Britannica, Inc.

Hinh. M6 hinh nguyén ti

Dalton, 1808

First to describe atoms in a modem, scientific sense

Thomson, 1897

Thomson's Plum Pudding Model

= Doesn't explain why some of Rutherford's «-particles bounced back

+ Protons & electrons

Rutherford, 1911

Rutherford shot o-particles through gold foil; some bounced back! .‘

- Why don’t the electrons lose energy and crash into the nucleus? .

+the Nucleus \
Bohr, 1913 :Oé

® @®
Basis for our modern atomic model . .

- Doesn’t explain quantum mechanics
i,

Schrédinger, 1926

O Quantum mechanics

~Why are some atoms of the same element heav
+'Shells’ are actually ‘orbitals’

Chadwick, 1932
g'g.'

j
© o ©

JOHN DALTON, 1803 1J THOMSON, 1904 ERNEST RUTHERFORD, 1911 NIELS BOHR, 1913 ERWIN SCHRODINGER, 1926
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Hinh. So d6 tém tat qua trinh tim ra thanh phan nguyén t
3. Su tim ra electron

Tam kim loai tich
— -+ Anode dién dwong
(cwc du'o'ng) / Man

Ngudn dién Khe hep huynh quang
15 kV \

Cathode/_
(cwe &m)

Né&i v&i may hat
chan khoéng

TAm kim loai
tich dién am

Joseph John Thomson

Hinh. Thi nghiém ctia Thomson — 1897 (1856 — 1940)

Nha vat li nguoi Anh

Thi nghiém: phong dién trong mot 6ng thuy tinh gan nhw chan khong (goi la 6ng tia am
cuc).

Vi tri trong nguyén ti LOP VO (Shell)
Loai hat Electron (e)
Khoi Iwgng (amu) 1/1840 = 0,00055
Khéi lugng (g) m. =9,11.10%
bién tich twong doi -1
bién tich C (Coulomb) Q. = -1,602.10"

N

. Sw kham pha hat nhan nguyén tit

Céc hat alpha
xuyén qua la vang

La vang
siéu mong

Cac hat alpha
bat ngugc lai
Nguén hat alpha
(Radium)
Nha vat li ngudi New
Zealand Hinh. Thi nghiém kham pha hat nhan nguyén tw



E. Rutherford (Ro-do-pho)
Két qua:
= Nguyén ti¥ c6 cau tao rong, gom hat nhan ¢ trung tam va lép vo la cac electron
chuyén dong xung quanh hat nhan.
= Nguyén t¥ trung hoa veé dién: s6 don vi dién tich dwong caa hat nhan bang s6 don

vi dién tich am ctia cac electron trong nguyén tu.

Hatalpha
g .. Hat khéng
@ = - N " biléch

Hat bi _ _ \ )
1éch rﬂﬁ”é:\}-’\_ _ / Hat nhan
® — ®7 -

5. Cau tao hat nhan nguyeén ti

Vi tri trong nguyén ti HAT NHAN (Nucleus)
Loai hat Proton (p) Neutron (n)
Khoéi lvgng (amu) ~1 ~1
Khéi luvgng (g) 1,673.10* 1,675.10*
bién tich twong doi +1 0
bién tich C (Coulomb) 1,602.10™" 0
o E. Rutherford (Ro-do-pho) J. Chadwick (Chat-uych)

Nguoi phat hién . .

Nguoi New Zealand Ngudi Anh
Thoi gian phat hién 1918 1932

i . o . . o Dung hat a ban pha
Thi nghiém phat hién Dung hat aban pha nitrogen .
beryllium

6. Kich thwoc va khoi lwvgng nguyén ti
6.1. Khai lvgng
0 Khai lwgng ctia nguyén ti vo cung nho, dé biéu thi khoi lwgng nguyén ti, cac hat co

ban nguwdi ta dung don vi khoi lwgng nguyén t¥ 1a amu (atomic mass unit).



24
1, 109265109 ) oogag
lamu =12 . 12

5502 9 16amu
. A An 10 CLhA 5 2, _ L6610%g
Vi du: Mot nguyen ti oxygen c6 khoi lugng la 2,656.10g =
0 Trong nguyén tir khoi lwgng cia electron rat nhé so véi khoi lwgng cta proton va
neutron. Nén khoi luvgng cia nguyén tit cha yéu tap trung ¢
hat nhan.
6.2. Kich thuwéc nguyén ti

[ Kich thwéc ctia nguyén tr 1a khodng khong gian tao boi sy

chuyén dong cuda electron. Néu xem nguyén ti* nhw mot khoi

cau thi dwong kinh nguyén ti khoang 10"m.

— Kich thuéc ctia nguyén tir rat nho. Hinh. Kich thuéc nguyén
0

— Nén thuwong biéu thi bing don vi picomet (pm), nonomet (nm) hay angstrom (A).

0
1pm =10"m; 1A =10"m ; 1nm = 10°m

Nguyén tir
= ¢ ~107°m

-

Pam may electron

Hat nhan~10""*m

Hinh. Buong kinh nguyén tt, hat nhan trong nguyeén tr carbon

DPoi twgng Kich thuéc (duwong kinh)
~ N 0
Nguyen tr d=10*m=1A =10"nm = 190pm
Hat nhan d hat nhan= 10°nm =107pm

drgyees _ 10 nm _10°
5
= dhi rhh ]_U- nm => dnguyén w > dhat nhan 10 000 lan

0 Nguyén tit c6 cau trac rong, cac electron chuyén dong xung quanh hat nhan trong

khong gian rong cua nguyén t¥ tao nén vé nguyeén ti.
0 Nguyén tit hydrogen c6 ban kinh nhé nhat ry = 0,053nm = 53pm.



<1.710° A

1.1 A

Hinh. Cau tric rong cua nguyén ti Hinh. Kich thvéc nguyén tt hydro

@ (2 )— NGUYEN TO HOA HQC

1. Hat nhan nguyén ti
1.1. Pién tich hat nhan

Electron mang
dién tich am

Proton mang
dién tich dwong

Neutron khéng

mang dién

0 Hat nhan chita proton mang dién +1 va neutron khong mang dién.
=> Néu c¢6 Z so proton thi :

+ Dién tich hat nhan = +Z



+ S0 don vi dién tich hat nhan =Z =s6 p=s0 e.
1.2. So khoi

A= 7 + N
S6 khoi S6 proton S6 Neutron

S6 khoi A = NTK tinh theo amu.

Vi du: Hat nhan nguyén t Na (Sodium) c6 so proton la 11, s6 neutron la 12
=>s0khoiA=Z+N=11+12=23

2. Nguyén to héa hoc
2.1. Tim hiéu vé so hiéu nguyén ti

[0 S6 don vi dién tich hat nhan nguyén tir cia mot nguyén t6 dugc goi la s6 hiéu nguyén
tit (Z) cua nguyén t6 d6. Moi nguyén t6 hoa hoc c6 mot s6 hiéu nguyén ta.
2.2. Nguyén to héa hoc

0 Nguyén t6 hoa hgc la tap hgp cac nguyén ti¥ c6 cung sé don vi dién tich hat nhan (2).
Hién nay ngwoi ta da biét 118 nguyén t6 hda hoc (94 nguyén to ton tai trong tw nhién + 24
nguyén to6 tao ra trong phong thi nghiém).

2.3. Ki hiéu nguyén tit

séknéi A

X

sé hiéu nguyén tee /7

Trong do:
- X la ki hiéu nguyén to.
- S6 Z (s06 hiéu nguyén t¥) va s6 khdi A 1a nhitng dac trung co ban ctia nguyén ttr.
Luu y: Nguyén ti thi ludn trung héa vé dién, nhung trong nguyén tit hat electron mang dién
-1, proton mang dién +1 va neutron thi khong mang dién nén dan dén s6 e = s p.
2.4. Dong vi

Khac s6 khoi
(A)

Khac sb
neutron

(N)

1 2 3
Vi du: Hydrogen c6 3 dong vi : 17 (ki hidu 1a H), 1 (ki hiéu 1a D), 1™ (ki hicu 1a T) ;

12 13 14
carbon c6 3 dong vi : GC, GC, GC...
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Protium Deuterium Tritium

° eoo
H,

2 3
H; H;
1 proton + 0 neutrons 1 proton + 1 neutron 1 proton + 2 neutrons
Protium Deuterium Tritium

_’;Elenron
@ .~

Hinh. Dong vi ctia hydrogen

Ngoai nhitng dong vi bén, cac nguyén to6 hoa hoc con c6 mot s6 dong vi khong bén, goi
la cac dong vi phong xa, dugc stt dung nhiéu trong doi song, y hoc, nghién ciru khoa hoc,

2.5. Nguyén tit khoi va nguyén tit khoi trung binh
a. Nguyén tit khoi
0 Nguyeén tit khoi cia mot nguyén t¥ cho biét khéi lwgng cua nguyén tit d6 nang gap bao
nhiéu lan don vi khdi lwgng nguyén tr (1amu).
23
2,656.10“¢g _16amu

&0 9
Vi du: Mot nguyén tit oxygen c6 khdi lugng 1a 2,656.10%g = 161070

=> Khoi lvgng nguyén tr oxygen nang gap khodng 16 lan don vi khdi lvgng nguyén
tur.

0 Do khéi lwgng cua proton va neutron gan bang 1,0 amu, con khoi lwgng electron nho
hon rat nhiéu (0,00055 amu), nén c6 thé coi nguyén tit khoi gan bang so khoi cia hat
nhan.

Vi du: Nguyén tir ctia nguyén t6 potassium (K) c6 Z = 19; N = 20
=>nguyeén t khéi KlaA =7+ N =19 + 20 = 39.
b. Nguyén ti¥ khoi trung binh

0 Nguyén tr khoi ctia mdt nguyén to la nguyén tr khoi trung binh (ki hiéu la A ) ctia hon
hop cac dong vi nguyén t6 do.
Vi du: bang phwong phap pho khéi lwgng , ngudi ta xac dinh dwgc trong ty nhién nguyén

SCIT5,77%), 1CI{24,23%)

t6 chlorine c6 hai dong vi bén la 17 R sO nguyén tu.
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o 17 protons

Q 17 protons
CI ° 18 neutrons CI 20 neutrons
17 electrons 17 electrons
°

Nguyén tit khoi trung binh ctia chlorine

— +
A= 35.?5,??1Dﬂ3T.24,23 35,48 ~35.5

* Tong quat: Cong thitc tinh nguyén ti khdi trung binh ctia nguyén t6 X

KX _ a XA+ a,xA, + ... + 3 XA
] 100

AX la nguyén t& khéi trung binh cta X

A; 12 nguyen ti khéi déng vi thiv i

d; 1a ti1& % sb nguyén t&r khi dbng vi thir i

0 Nguyén t¥ khoi cia cac nguyén t6 hda ghi trong bang tuan hoan la nguyén ti khoi

trung binh cua cac dong vi trong ty nhién.

JC LOP VO ELECTRON NGU

1. Sw chuyén dong cia electrong trong nguyén ti
1.1. Tim hiéu sy chuyén dong cua electron trong nguyén tit

Bang. So sanh mo hinh chuyén dong electron trong nguyén tw

YENT

Hat nhan
O
Proton
@]
Nucleus Dém méy
Neutron tich dlén am
(G—— Electron (2e)

M6 hinh nguyén tit theo Rutherford - Mo hinh nguyén tit hién dai

12



Bohr
Pac diem:

< Electron chuyén dong xung quanh hat
nhan theo quy dao tron hay bau duc,
giong nhw quy dao cac hanh tinh quay xung
quanh Mat Troi.

Pac diem
< Electron chuyén dong rat nhanh, quanh

hat nhan, khong theo quy dao xac dinh,

tao thanh dam may electron.

Ddm mdy electron

Viing khong gian ma xac xuat

6 mat electron la khodng 90%
< Vung khong quanh hat nhan ma tai dé
xac suat tim thay (c6 mat electron) khoang
90% goi la orbital nguyén tiv ki hiéu la
AO (Atomic Orbital).

1.2. Tim hiéu vé orbital nguyén ti

Bang. Hinh dang cac orbital

Loai AO Hinh dang
AOs Hinh cau
Hinh s6 8 noi duge phan bo theo cac truc cia hé toa do Descartes (Dé -
cac)
AOp AO px (Vi tri AO p phan b6 trén truc Ox)
AO py (Vi tri AO p phan bo trén truc Oy)
AO p, (Vi tri AO p phan bo trén truc Oz)
AOd . f C6 hinh dang phtic tap.

13
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v
Py

Hinh. Hinh dang cua cac orbital s va p

1.3. O orbital

Mot AO duoc biéu dién bing mot 6 vudng, goi 1a 6 orbital | |

Mot AO chira toi da 2 electron

Néu AO chwa 1 electron

M

!

=> 2 electron nay goi la cap electron ghép doi.

=> 1 electron nay goi la electron dogc than.

Néu AO khong chita electron nao => goi la AO trong |7

14



2. Lop va phan 16p electron
2.1. Tim hiéu lop electron

Lop electron

/;;/ d 1N
II;_.I'..'/ III_-':J I-dp ] {Iﬁp K) \‘.__\IIII “\.__..\ q

L . L6p2 (16pL) Tl )
\ -\\ \\ ] | |lig 4 /,-'f j.n"l
N . L6p3 (6p M) _/,/ 7

\ T L 4 iapN) L | | g
T R Lip6(pP) g
Ty (G

Hinh. Minh hoa cac 16p electron ¢ vé nguyén ti

Pac diém:

- Trong nguyén t, cac electron dugc sap xép thanh ting 16p (ki hiéu K, L, M, N, O, P,
Q) tir gan dén xa hat nhan, theo thit ty trl6pn =1 dénn = 7.

- Cdc electron trén cung mot 16p c6 nang lwgng gan bang nhau.

- L6p e cang gan hat nhan c6 nang lwgng cang thap => 16p K c6 nang lwgng thap nhat (e
& 16p nay bi gilt chdt nhat).
2.2. Tim hiéu phan 16p electron
Dac diém
- Moi 16p electron phan chia thanh cac phan 16p, ki hiéu bang cac chit cai viét thwong: s, p,
d, f (theo t& tw nang lwong: s<p<d<f).
- Cac electron thudc cac phan 16p s, p, d va f dugc goi twong ng la cac electron s, p, d va f.

- C4c electron trén cuing mot phan lop c6 nang lrgng bang nhau.

15



Lép 4

Lép 3

Lép 2

Ldp1\

s 22 3593 45 4pdd 4
Hinh. Ki hiéu mét s6 16p va phan 16p electron trong nguyén ti

- L6p thit n thi c6 n phan lop va ki hiéu 1a ns, np, nd, nf...
Phanlépsco1 AO:

Phan 16p p c6 3A0 :

Phan 16p d c6 5A0

Phan 16p f c6 7AO

- Véi 4 16p dau (1, 2, 3, 4) so phan l16p trong moi 16p bang soé thit tw cua lop do.
3. Cau hinh electron nguyén ti
3.1. Nguyén li bén virng

ELECTRON
SUBSHELLS

ELECTRON
ORBITALS

ELECTRON
SHELLS
4p

OO
3d QO0O00O0 3
4s .45

5 000 »

3s . 3s
» )| 00 =

2s . 2s
1s . 1s
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QUI TAC PHAN BO ELECTRON
THEO THU TU NANG LUONG

Su phan bé cac electron vao cac phan Iép
electron mét céch gan diing dudc sdp xép
theo chiéu mii tén, theo dé cac phan I6p
dudc sdp xép theo thii tu téng dén cla

gia tri n+l, véi n 1a s8 lugng tit chinh va /&
s6 luong ti phu.

CAU HiNH ELECTRON CUA NGUYEN TU

006006006060000006 %

00000000000000 E

Hinh. Méi quan hé vé mitc nang lwgng ctia cac orbital trong nhitng phan 16p khéac nhau
Nguyén li: O trang thai co ban, cac electron trong nguyén tit chiém lan lugt nhitng orbital
c6 mic nang lwgng tr thap dén cao: 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p ..

3.2. Tim hiéu nguyén li Pauli (Pau-li)

K I

2 electron ghép doi 1 electron doéc than

Hinh. Electron ghép doi va electron doc than

ot bt

1s 2s 2p

Hinh. Sy sap xép electron trén cac orbital cua nguyén tt oxygen

Nguyeén li Pauli: Moi orbital chi chifa t6i da 2 electron va c6 chiéu ty quay ngugc nhau

17



3.3. Xac dinh s6 AO va so electron t6i da trong mot phan 16p va trong moi l6p

Bang. Tong két s6 AQ, s e t6i da trén 16p va phan 16p

Lép (n) Kmn=1) L(n=2) | M(n=3) N (n=4)
S6 phan 16p 1 (1s) 2 (2s2p) 3 (3s3p3d) | 4 (4s4p4d4f)
S6 A0 =n’(n <4) 1 4 9 16
S6 e t6i da = 2n* (n =<
2 8 18 32
4)
3.4. Tim hiéu quy tac Hund (Hun)
* S e t6i da trén moi phan 16p: s?, p°,d", 4 — phan 16p bao hoa.

* Phan 16p chita mot nita s6 electron t6i da: s', p*,d°, f — phan 16p ban bao hoa.
* Phan 16p chita chwa du s6 electron t6i da: p*,d’, f'°.... — phéan 16p chwa bao hoa.

T T T RN R

Phan 16p bao hoa Phan 16p ban bao hoa Phan 16p chua bao hoa

Quy tac Hund: Trong ctng mot phan 16p chwa bdo hoa, céac electron sé phan b6 vao cac
orbital sao cho so electron doc than la t6i da.
3.5. Tim hiéu cach viét cau hinh electron nguyén ti

0 Cau hinh electron nguyén tir biéu dién si phan bo electron trong vé nguyén ti trén cac
phan 16p thudc cac 16p khac nhau.

S6 electron trén phan lop

i

SO thu tu lop electron—r1 8247 Ki hiéu phén 16p

Cach viét cau hinh electron:

Bué'c 1: Xdc dinh s6 electron ctia nguyén ti.

Buéc 2: Cdc electron duoc phdn bo theo thi? tw cdc AO cé mifc ndng lugng tdng dan,
theo cdc nguyén Ii va quy tdc phdn bo electron trong nguyén ti.

Buéc 3: Viét cdu hinh electron theo thir tu’ cdc phan 16p trong mét 16p va theo thir tv ctia

cac lop electron.
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Trudc tién xac dinh sé e (Z) can viét

* 7 >20:viét 2 dong

- Nang luong: 1s2s2p3s3p4s3d4p5s....

- Cdu hinh e: 1s2s2p3s3p3d4s4p5s....
Luuy:

- d* — d’ (ban bdo hoa s6m) 1dy 1e cuia 4s
- d® — d' ( bdo hoa s6m) 1dy 1e cua 4s

* 7 <20 : viét 1 dong

Dién cac e theo thit tu: 1s2s2p3s3p4s

(trwGc phan 16p cudi thi dién s?, p°,
phan 16p cudi con lai bao nhiéu e thi
dién bay nhiéu e).

3.6. Biéu dién cau hinh electron theo 6 orbital
=> Biét duwoc so e doc than.
¢ Viét cau hinh electron nguyén ttr.
e Biéu dién moi AO la mot 6 vudng, cac AO cung mét phan 16p viét lién nhau, cac
AO khéc phan 16p viét tach nhau.

1s 2s 2p 3s 3p
e Moi mot e biéu dién bang mot mdii tén va dién tir trai sang phai va theo yéu cau:
- Trong 1A0 e dau tién biéu dién bang mdii tén quay lén.
- 1 AO chtta t6i da 2 electron c6 chiéu ngwgc nhau (Nguyén li Pauli).
- Trong mo6i phan 16p e dwge phan b6 saocho s6 e doc than la t6i da (Quy tac Hund).
Vi du: Cho céac nguyén t6 Sulfur (S) (2=16); Iron (Fe) (Z=26); Chromium (Cr) (2=24);
Copper (Cu) (2=29).Viét cau hinh electron nguyén tir cia cac nguyén t6 trén? Biéu dién cau
hinh elctron theo 6 orbital ?
Giai
*Nguyén to S (Z = 16) :
- C4u hinh electron: 1s*2s*2p°®3s*3p* hodc [Ne] 3s°3p*
- Biéu dién theo 6 AO:

1l Tl Tl Tl Tl Tl Tl 1 1

1s 25’ 2p° 3s’ 3p*
*Nguyeén to Fe (Z = 26):
- Cau hinh electron: Nang lvgng: 1s°2s°2p°3s°3p°4s°3d°® hodc [Ar]4s*3d°
Cdu hinh e: 1s*2s*2p°®3s*3p°3d°4s” hodc [Ar]3d%4s®
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- Biéu dién theo 6 AO:

1l Tl Tl Tl Tl Tl Tl Tl Tl T 1 1 1 1 Tl

1s? 2s° 2p° 3s’ 3p° 3d°
45’
*Nguyeén t6 Cr (Z = 24):
- Cdu hinh electron: Nang lwgng: 1s*2s*2p°3s°3p°4s*3d* hoac [Ar] 4s*3d*
C4u hinh e: 1s*2s°2p°®3s*3p°3d°4s'(ban bao hoa sGm) => bén.
Hodc [Ar]3d°4s’
- Biéu dién theo 6 AO:
1l Tl Tl Tl Tl Tl I Tl Tl T 1 1 ) 1 )
1s? 2s° 2p° 3s? 3p° 3d®
4s'
* Nguyén t6 Cu (Z = 29):
- C4u hinh electron: Nang lvong: 1s°2s°2p°3s°3p°4s?3d® hodc [Ar] 4s°3d°
Cdu hinh e: 1s*2s°2p®3s?3p°3d'°4s'(bdo hoa s6m) => bén.
Hodc [Ar]3d''4s!
- Biéu dién theo 6 AO:
1l Tl Tl Tl Tl Tl T Tl Tl Tl Tl Tl Tl Tl 1
1 2¢? 2p° 3s’ 3p° 3d" 4s'
3.7. Bdc diém 16p e ngoai cung (theo cau hinh e)
@Cé thé chira toi da 8 e.
So e lop
R 1,2,3e 4e 56,7e 8e (He 2e)
ngoai cung
| KL(wH, He, o
Loai nguyen to B) KL hodc PK PK Khi hiém
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CAU TAO BANG TUAN HOAN
CAC NGUYEN TO HOA HOC

1. Lich sit phat minh bang tuan hoan

- Tinh dén nam 2016 c6 118 nguyén td dugc xac dinh trong bang tuan hoan cac nguyén to

héa hoc

- Nam 1869, nha hoa hoc Mendeleev da cong bé bang tuan hoan cac nguyén té hoa hoc,

trong do, cac nguyén t6 da dugc sap xép theo thit ty tang dan khoi lwgng nguyén ti.

- Bang tuan hoan hién dai ngay nay dugc xdy dung trén co s& mdi lién hé giita s6 hiéu

nguyén ti va tinh chat cia nguyén to, cac nguyén t6 dugc sap xép theo thit ty tang dan

s6 hiéu nguyén tir.

ONHNTDH CHCTEMH BJAEMEHTOB'D.

OCHOBAHMOR HA UXT ATOKHOMD BECH H XMMUNECKOR S CXOACTES.

Ti=$0

V =51

Cru=52

Mna= 355

Fe=56

Nla=Go=59

H=1 Cuw 634
Be= 9aMg=24 Zn=652
B=tl Alm27, 268
C=12 Si=28 ?7==10
N=14 P=3l As=75
0=16 $5=32 Se=79y
F=19 Cl=35sBr=80
Li=7 Na=23 K=39 Rb=834
Ca=i0 Sr=8T7p

7m=45 Cem92

MEr=56 La=94

Wi=60 Di=9§

Nn 756 Th=1187

Zr= 90 ?7=180.
Nb= 94 Ta=i82
Mo= 96 W-IIG.
Rhw= 1044 Pt= 197,
Rn=104,4 Ir=198.
Pi=106s O-=198.
Ag=108 Hg =200.
Cd=112

Ur=116 Au-=1977
Sn=118

Sb=122 Bl=2107
Te==128?

=127

Cs=133 Ti=204,
Ba=137 Pb=207.

A. Mempsghont
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2. Bang tuan hoan cac nguyén to6 héa hoc

2.1. Tim hi€u 6 nguyén to

S6 hiéu nquyén tl’r—! Nguyén tir khoi
13 26,|98 trung binh
Ki hiéu nguyén t6 hoa hoc Al O B9 am dign
Aluminium
Tén nguyén to [Ne3s33p' — (au hinh electron
3 — S0 oxi hod

Hinh. O nguyén t6 aluminium

nguyén to.

2.2. Tim hiéu chu ki

Hinh. Céc nguyén t6 thudc chu ki 2 va chu ki 3

KET LUAN

Chu ki: la N tang dar

Losichu ki [T Chulinhé | Chakilen

Chu ki 1 2 3 4 5 6 7
S6 nguyén to 2 8 8 18 18 32 32




Béng tuan hoan c6 118 nguyén t6 gom 90 nguyén t6 kim loai, 20 nguyén t6 phi kim, 8
nguyén to khi hiém.
2.3. Tim hiéu vé nhom
a. Nhém nguyén to

- Nhém nguyén t6 la tap hgp cac nguyén t6 ma nguyén ti¥ c6 cau hinh electron twong
tw nhau, do d6 c6 tinh chat héa hoc gan giong nhau va dugc xép thanh mot cot.

- Gom 8 nhom A dwgc danh so tir IA dén VIIIA.

- Gom 8 nhom B dugc danh so tir IIIB dén VIIIB, IB, IIB.

- M6i mot ¢t la mot nho, riéng nhom VIIB c6 3 c6t — Bang tuan hoan gom 16 nhom
nhung c6 18 cot .
b. Xac dinh so thit tiy nhém:
* Nhom A:

C&u hinh e hoa tri tong quat ctia nhém A: ns® np®

- n: 16p e ngoai cung.

-a,b:sdoetrénphanlépsvap.(a=1-2;p=0-6)

STT nhom A = s6 e 16p ngoai cung (e héatri)=a +b
* Nhom B: Ciu hinh e hoa tri tong quat ctia nguyén t6 d: (n-1)d* ns”
STT nhom B = S6 e hoa tri = (a + b), néu a =10 thi chi lay b

= s6 e Iop ngodi cung + (so e 0p d sdt ngodi cting chua bdo hoa néu co)

*% Pac biét: so e hoa tri = 8, 9, 10 = nhom VIIIB
8 e hoa tri 9 e hoa tri 10 e hoa tri

Cot thi nhat nhém VIIIB Cot th hai nhém VIIIB Cot tht ba nhém VIIIB

2.4. Phan loai nguyén td dwa theo cau hinh electron va tinh chat hoa hoc
a. Theo cau hinh electron:
Cac nguyén to s, p, d, f 1a nhitng nguyén t6 ma nguyén tit c6 electron cudi cung dién vao
phan 16p s, p, d, f twong ting (theo nang lwgng).
- Khéi cac nguyén t6 s — cdu hinh electron 16p ngoai cting ns'* gom :
+ Nhom IA = Kim loai kiém, ngoai triv H.
+ Nhom ITA = kim loai kiém tho.
- Khoi cac nguyén t6 p — cdu hinh electron 16p ngoai cung ns’np'® gom cac nguyén to tir
nhém IITA — VIIIA (trtw He).

= Cac nhom A gom cac nguyeén to s va nguyeén to p.
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- Khéi cac nguyén t6 d

— cdu hinh electron phan 16p séat ngoai cting va 16p ngoai cuing (n-1)d**’ns'?* goém cac
nguyeén to thudc nhom B.
- Khoi cac nguyén to f

— cau hinh electron phan 16p sat ngoai cung va 16p ngoai cung (n-2)f*** (n-1)d**ns?
gom cac nguyén t6 nhom B xép thanh 2 hang & cudi bang.

+ Ho Lanthanides

+ Ho Actinides
= Cac nhom B gom cac nguyén to d va nguyén to f (kim loai chuyén tiép).
b. Theo tinh chat héa hoc

Nhém L, II, IITA IVA V, VI, VIIA VIIIA Nhom B
Loai .
o S p p p (trt He) d&f
nguyeén to
; . KL KL hoac X . . )
Tinh chat R Thwong PK Khi hiém Kim loai
(trt H, B) PK

2.5. Nguyén tac sap xép cac nguyén to trong bang tuan hoan

Nguyén tac:

- Cac nguyeén t6 dugc xép theo chiéu tang dan cua dién tich hat nhan nguyén tu.

- Cac nguyeén t6 c6 cung so lop electron trong nguyén tir va cau hinh electron twong ti nhau
dwgc xép cung mot chu ki.

- Céc nguyén t6 ma nguyén ti c6 cau hinh electron twong ty nhau dugc xép cing mét

nhom.
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1. Ban kinh nguyén ti¢

uep Bug) yury ueq na1y9

4

XU HUO’NG BIEN POI MOT SO

HAT cUA HOP CHAT TRONG MOT C

A NGUYEN TU CAC NGUYEN TO, TH/

. J
Chiéu bén kinh giam dan
1A 2A 3A 4A 5A 6A A 8A
H He
[} [~}

32 37

Li Be B [ N (o] F Ne
© © 0 06 0 ¢ o o
64

130 29 84 75 71 60 62

Na Mg Al Si P S Cl Ar

160 140 124 114 109 104 100 101
K Ca Ga Ge As Se Br Kr
200 174 123 120 120 118 17 116
Rb Sr In Sn Sh Te | Xe
215 190 142 140 140 137 136 136

Cs Ba Tl Pb Bi Po At Rn
238 206 144 145 150 142 148 146

Hinh. Ban kinh nguyén tir cia mdt s6 nguyén t0 dugc biéu dién bang pm (1 pm = 107 m)

Két luan:

Xu hwong bién doi ban kinh nguyén tiv: Ban kinh nguyén t¥ cia cac nguyén t6 nhém A

c6 xu hwéng bién doi tuan hoan theo chiéu tang cua dién tich hat nhan:

» Trong mot chu ki, nguyén ti* cia cac nguyén t6 c6 cung so lop electron. T trai sang

phai, dién tich hat nhan nguyén ti taing dan nén electron 16p ngoai cung sé bi hat nhan hut

manh hon, vi vay ban kinh nguyén ti¥ cia cac nguyén t6 c6 xu huéng giam dan.

* Trong mot nhom, theo chiéu tir trén xuong dwdi, so 16p electron tang dan nén ban kinh

nguyén tir c6 xu huwéng tang.

2. Do am dién

0 Do am dién () ciia mot nguyén ti dac tring cho kha nang hiit electron cia nguyén
tr d6 khi hinh thanh lién két hoa hoc.

Két luan:

26
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Xu huéng bién doi do am dién: DY am dién cua nguyén t¥ cac nguyén t6 nhom A c6 xu
huwéng bién doi tuan hoan theo chiéu tang cua dién tich hat nhan:

» Trong mot chu ki, theo chiéu tang dan cia dién tich hat nhan, lyc hit gitra hat nhan
v6i cac electron 16p ngoai cung ciing tang - do am dién cta nguyén t¥ cac nguyén t6 co
xu hwéng tang dan.

* Trong mot nhom, theo chiéu tang dan cua dién tich hat nhan, ban kinh nguyén ti tang
nhanh, Iwc hut gitra hat nhan véi cac electron 16p ngoai cing giam - do am dién cta

nguyén ti cac nguyeén té c6 xu hwéng giam dan.

G| 15 mA | A | ™va | va | via |voa

H

: 2,20 _

- Li Be B C N (5] F

- 0,98 1.57 204 | 255 | 304 | 3,44 | 398

= Na Mg Al Si P s Cl

T 1093 | 131 | 161 | 190 | 219 | 258 | 306

4 K Ca Ga e Ax Se Br
0,82 1,00 1,81 2,01 2,18 | 2,55 | 2,96
Eh sr In 5n Sh Te

2 0,82 0,95 1,78 | 1,9 | 205 | 2,10 | 2,66

" Cs Ba Tl Pb Bi Po Al
0,79 0,89 1,62 | 2,33 | 202 | 200 | 220

Hinh. Xu hwéng bién doi do am dién ctia nguyén tir cac nguyén t6 nhom A
3. Tinh kim loai, tinh phi kim
- Tinh kim loai: tinh dé nhwo'ng electron - cang dé nhuwong electron thi tinh kim loai

cang manh (Cs la kim loai manh nhat).

+
.. ~ .o o. o .o
411 o » +11 + le
® L [ ] [ ] ° { ]
[ ] [ ] [ J o
Nguyén ti sodium (Na) lon sodium (Na’)

Hinh. Qua trinh nhuwdng, nhan electron ctia nguyén tir sodium
- Tinh phi kim: tinh dé nhan electron = cang dé nhan electron thi tinh phi kim cang

manh (F la phi kim manh nhat).

@0 B Y 7
@ ©

- +9 e + le > b +9 4
° °

o0 | o0 ]

Nguyén tu fluorine (F) lon fluoride (F)

27



Hinh. Qua trinh nhwong, nhan electron ctia nguyén tu fluorine (b)
Két luan:
Xu hwong bién doi tinh kim loai, tinh phi kim: Tinh kim loai, tinh phi kim cta cac
nguyén t6 nhém A c6 xu hwéng bién doi tuan hoan theo chiéu tang cua dién tich hat nhan:

» Trong mot chu ki, theo chiéu tang dan cia dién tich hat nhan, lwc hit gitra hat nhan
v&i cac electron 16p ngoai cung tang = tinh kim loai cta cac nguyén t6 giam dan, tinh phi
kim tang dan.

» Trong mot nhém, theo chiéu tang dan cia dién tich hat nhan, lyc hit gitta hat nhan
vGi cac electron 16p ngoai cung giam - tinh kim loai ctia cac nguyén t6 tang dan, tinh phi
kim gidm dan.

4. Tinh acid — base cuia oxide va hydroxide
Két luan:
Trong mot chu ki, theo chiéu tang dan cua dién tich hat nhan, tinh base cua oxide va

hydroxide trong ng gidm dan, tinh acid ctia ching tang dan.

Chu ki

Nhom
3 A . s P
"E _ 55- Ban kinh nguyén twr
S| 2 s | Tinh kim loai
=] S S =
< ~ Q-
< | = kS =
IS £ = = Gia tri d6 4m dién
§ v S IE = . s >
;g 0} Tinh phi kim

*Cha thich: Chiéu mdi tén la chiéu tang

Hinh. So d6 tom tat sy bién doi cac tinh chat trong mot chu ki va nhom
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Trong mét chu ki Trong mét nhém A
Z tang
S6 Lép e khéng tang Sé lép e tang
Luc hut giira hat nhan va e lép ngoaicung T Luc hut gilta hat nhan va e lép ngoaicung 4
Ban kinh nguyén ti | Ban kinh nguyén tu t
Khé nhuéng e Dé nhudng e
Tinh kim loai ¥ Tinh phikim T Tinh kim loai T Tinh phikim |

Hinh. So d6 gidi thich sy bién doi tinh chat trong nhom va chu ki

1A 1A 1A IVA VA VIA VIIA
Chu ki 2 Li Be B (o3 N
'§ "E Oxide Li,O BeO B,0, Cco, N,O5
(=]
,§ S . £ L Oxide S S e
‘5 ] Tinh chat Basic oxide 0B ; Acidic oxide | Acidic oxide | Acidic oxide
® wdng tinh
3 |z
-~ ;
:.‘ .g Hydroxide LiOH Be(OH), H,BO; H,CO, HNO;
T
= >
< < )
‘s |'® |Tinhchit |Basemanh | TYOrONde 1 acqvey | Acidyéu | Acidmanh
> > lwdng tinh
- :
5 § Chuki3 Na Mg Al Si P S Cl
3 % Oxide Na,O MgO Al,O, Sio, P,0s SO, Cl,0,
)
ko) I . % . . . . Oxide - . - . - . - .
= 1] Tinh chat Basic oxide | Basic oxide - . Acidic oxide | Acidic oxide | Acidic oxide | Acidic oxide
% g lwdng tinh
v
'E 'g Hydroxide NaOH Mg(OH), AI(OH); H,SiO; H,PO, H,SO, HCIO,
(SIS - . Py
Tinh chat | Base manh | Base yéu Hydroxide | 54 yéu Acidtrung | ) 4 manh Agid it
lwdng tinh binh manh

Tinh acid cta oxide va hydroxide ting dan

S
>

Tinh base ctia oxide va hydroxide giam dan

Hinh. Tinh acid — base ctia oxide & hydroxide cung chu ki (chu ki 2 & 3)

PHI KIM LOAI —
Al LyC DIEN T D>

NANG LI'ONG ION HOA >

;l--l.PerodctaE)lblel.-.ll-

" [ [ |
v ) ) 1]

< BAN KiNH NGUYEN TW
< wKiMmLOAI

~

Hinh. Xu hwéng bién doi mot so6 tinh chat trong bang tuan hoan
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1. Pinh luat tuan hoan

1!

Li
2s'

Na
3s!

K
45!

Rb
5s!

(s
6s'

™"
-
e
.
.
-
_

PINH LUAT TUAN HOAN -
Y NGHIA CUA
BANG TUAN HOAN CAC
NGUYEN TO HOA HOC

~\

H He

1s?

Be B C N @) F Ne
252 252p' 2s2p 25°2pF 25°2p* 25%2p°  25%2p°
Mg Al Si P S a Ar
352 3s3p' 3sB3p? 3s3p® 3s3p* 3s3p° 3s73p°
(a Ga Ge As Se Br Kr
452 AsMp!  AsiAp? AsMAp AsMApt AsAp’ 4s4pS
Sr In Sn Sb Te I Xe
552 5s25p'  5s?5p? 5st5p®  5s%5p*  5s?hp® 5s%5p°

Ba Tl Pb Bi Po At Rn
6s’  6s6p' 6s’6p’ 6s%6p° 6s%6p* 6s6p°  65°6p°

Bang. Cau hinh electron 16p ngoai cling cia nguyén t¥ cac nguyén t6 nhom A

PINH LUAT TUAN HOAN

chat, cling nhu t

2. Y nghia ctia bang tuan hoan cac nguyén té hoa hoc

0 Khi biét vi tri cia m6t nguyén to trong bang tuan hoan, cé thé suy ra cdu tao nguyén t

ctia nguyén t6 do va ngugc lai. T do, c6 thé suy ra nhitng tinh chat hoa hoc co ban ctia né.

30
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2.1. Moi quan hé giira vi tri va cau tao nguyén t&

Vi tri ca mét nguyén té trong Cau tao nguyén tir
bang tuan hoan (6)

- 84 thif tu clia nguyén t& P - S6 proton, s6 electron
- S6 thir tu ctia chu ki - S6 l6p electron
- 86 th{r tu cila nhém A - S8 electron 16p ngoai cling

Vi du 1: T cau tao nguyén ti¥ (cau hinh e) = Vi tri nguyén té trong bang tuan hoan.

Cho nguyén t6 chlorine Cl (Z = 17) ¢6 cdu hinh electron: 1s°2s*2p°3s°3p°

Huwéng dan giai

Vi tri cia nguyén t6 chlorine trong bang tuan hoan:

-O tht 17 vi c6 Z = 17 hay ¢6 17e.

- Chu ki 3 vi c6 3 16p electron.

- Nhém A vi c6 e cudi cung thudc phan 16p p.

- Nhom VIIA vi c6 7 e 16p ngoai cung.
Vi du 2: Tw vi tri nguyén to trong bang tuan hoan = cau tao nguyén ti¥ (cau hinh
electron).

Cho biét nguyén t6 sulfur (S) & 6 s6 16, nhém VIA, chu ki 3. Hay li luan dé viét cau hinh
electron nguyén tir ctia nguyén t6 S va cho biét cau tao nguyén tr S ?

Hudng dan giai

* Li ludgn tim cdu hinh electron cua S:

-S ¢ chuki 3— S c6 3 16p electron.

- S thudc nhém A — S c6 e cudi cung thudc phan 16p s hoac p.

- S thuéc nhém VIA — S c6 6e héa tri.

- C4u hinh e: 1s°2s*2p°3s”3p*
* Cdu tgo nguyén tir S co:

- 16 proton, 16 electron (do s6 proton = s0 electron = 7).

- 3 16p electron (do s6 16p electron bang s6 thit ty chu ki).

- 6 electron 16p ngoai cung (do so electron 16p ngoai ciing bang s6 thit tw nhém A).
2.2. Méi quan hé giira vi tri va tinh chat cia nguyén to

(Khi biét Z — cau hinh electron — tinh chat co ban cia nguyén to)

- Tinh kim loai, phi kim

- Hoa tri cao nhat déi vGi oxygen

- Cong thttc oxide cao nhat.

- Tinh chét ctia oxide cao nhat

- Cong thirc hydroxide twong rng

- Tinh chat hydroxide twong tng
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Vi du: Cho biét nguyén t6 sulfur (S) & 6 s6 16, nhém VIA, chu ki 3. Hay cho biét tinh chat
cuaa to sulfur (S)
Hudong dan giai
- S la phi kim (vi ¢ nhém VIA)
- Hoéa tri cao nhat déi vGi oxygen: VI
- Cong thitc oxide cao nhat: SO;
- Tinh chét cta oxide cao nhat: acidic oxide
- Cong thic hydroxide twong tng: H.SO,
- Tinh chat hydroxide twong tng: acid manh
2.3. So sanh tinh chat cia mot nguyén t6 véi cac nguyén to lan can
Vi du: So sanh tinh phi kim ctia p (Z = 15) v6i N (Z = 7) va s (Z = 16).
Huong dan giai
Nguyén t6 p va N cung nhéom nén N c6 tinh phi kim manh hon p, p va s cung chu ki nén
p c6 tinh phi kim yéu hon s.
Cau tao nguyén tur

Vi tri cila mét nguyén té , )
- SO proton, so electron

- S6 thu tu cuia nguyén té
- S8 thir tu cua chu ki
- S8 thirtu cia nhém A

- S Lép electron
- Cau hinh electron

- S6 electron lép ngoai

Tinh chat nguyén to

- Tinh kim loai, tinh phi kim

- Héa tri cao nhat véi oxygen

- Cong thirc oxide cao nhat

- Cong thuc hydroxide tuong Ung

- Tinh acid, base cuia oxide , hydroxide cao nhat

Hinh. So d6 m6i quan hé gitta cau hinh electron, vi tri va tinh chét cta cac nguyén t6 trong

bang tuan hoan
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(s)— QUY TAC OCTET

1. Lién két hoa hoc
0 Phan tit duwgc tao nén tr cac nguyén tir bang cac lién két hoa hoc.

+ e + e |+ > +:+

oo oo - -
. . . E
. +9 * + o +9 1 > o +9 = 49
. . . .
oo oo oo oo

Hinh. Sy hinh thanh cac phan tw

Cach biéu dién electron hoa tri

* Trong cac phan tng hoa hoc, chi c6 cac electron thudc 16p ngoai cung va phan 16p sat

16p ngoai cung tham gia vao qua trinh tao thanh lién két (electron hoa tri).

* Céc electron hoa tri ctia nguyén tit mot nguyén td duwgc quy wdc biéu dién bang cac

dau cham dat xung quanh ki hiéu nguyén t6.
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1A = Electron hoa tri VIIIA

A MA IVA VA VIA VIA
(2) (13) (14) (150 (16) (17)

‘B: +C+ -N- :0- :F- :Ne:

Al -Si. +P. :S. :Cl- ::r:

-Ga:

“In: | -$n- -Sb- :Te- :I- :Xe:

A
?.
-.>'
m'
o .
-
- e
b

-TI: tpb. I.B-.il :P..al :.A'E- :éi‘:

Hinh. Biéu dién electron hoa tri ctia cac nguyén t6 nhém A
2. Quy tac Octet
Phat biéu quy tac Octet (bat ti):

Trong qua trinh hinh thanh lién két hod hoc,
nguyén tr ctia cac nguyén t6 nhéom A cé xu
huwéng tao thanh l6p vé ngoai cung co 8
electron twong (ng vdi khi hiém gan nhat (hoac 2
electron v&i khi hiém helium).

Quy tac nay do Lewis (1875 - 1946), nha Héa hoc,
Vat li nguwdi My dua ra. Lewis (1875 — 1946)
2.1. Tim hiéu cach van dung quy tac octet trong su hinh thanh phan ti¢ nitrogen (N>)
Vi du: lién két giita 2 nguyén t nitrogen (N) trong phan t¥ nitrogen (N») dugc tao thanh do
moi nguyén ti¥ nitrogen da gép chung 3 electron hoa tri, tao nén 3 cap electron chung.

o ° s ° ®
@ @ PY [ 1] ®
[ ] +7 o + @ +7 @ - ) +7 :: +7 ®
& ® & @
@ [ ]
N N Nz

Hinh. Sy hinh thanh lién két trong phan tt nitrogen

34



2.2. Tim hiéu cach van dung quy tac octet trong su hinh thanh ion dwong, ion am
Vi du: Nguyén t¥ sodium (Na) c6 1 electron & 16p ngoai cung. Néu mat di 1 electron nay,

nguyén tir sodium sé dat dwgc cau hinh electron bén virng.

- 4+
@ ° ® @
° ® ° ° - ®
=18 ° - &-18 + le
& ® @ @ ] @
° ° ° @
Nguyeén ti sodium (Na) lon sodium (Na*)

Hinh. Sy hinh thanh ion Na+
= Phan ti thu dwgc mang dién tich dwong, goi la ion sodium, ki hiéu Na".
Vi du: Nguyén t fluorine c6 7 electron ¢ 16p ngoai cung. Khi nhan vao 1 electron, nguyén

tir fluorine sé dat dugc cdu hinh electron bén virng.

o0 B o0 ]
@ ]
] 5 i [ ] ®
® +9 ® e > ® +9 °
o
o0 8 o0 i
Nauvén td fluorine (F) lon fluoride (F )

Hinh. Sy hinh thanh ion F~
= Phan tt thu dwgc mang dién tich am, goi la ion fluoride, ki hiéu F-.
2.3. Han ché quy tac Octet
Khong phdi trong moi trudng hgp, nguyén t¥ cia cac nguyén té khi tham gia lién két déu
tuan theo quy tac octet. Nguwoi ta nhan thdy mot so phan ti c¢6 thé khéng tuan theo quy tac
octet.
Vi du: NO, BH3, SF6, ... VGi nguyén ti cua cac nguyén t6 nhom B, ngwoi ta ap dung mot
quy tac khac, twong (ng v@i quy tac octet, la quy tac 18 electron dé giai thich xu hwéng khi

tham gia lién két hoa hoc cta chiing. .
$CIS o

e *°.ClS

Vi du: Trong phan tr PCls, 16p ngoai cung cua P c6 10 electron. Clep "

* e Cls

$CI3S e

35



@ (9 — LIEN KET ION

1. Ion va s hinh thanh lién két ion

V 7’
y /. .
» » »
Y. . /. s
.
Ve Vd
. - .

» Cr ® Na

Lién két ion la gi?

Tim hiéu vé s hinh thanh ion

Nguyén tir luén trung hoa vé dién, nhung khi nguyén tr nhuong hay nhan thém electron thi

no trd thanh phan t& mang dién goi la ion.

Hinh 1. Sy hinh thanh ion Li*
- Khi nguyeén tir kim loai nhurong di e ngoai cung thi bién thanh ion dwong (hay Cation).
- Céac nguyén tr kim loai 16p ngoai cing c6 1,2,3 electron dé nhwong electron dé tao ra
cation (ion dwong) c6 cau hinh bén vitng ctia khi hiém.

- Vidu: Li - Li" + 1e (Hinh 1)
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Cdu hinh electron caa Li: 1s°2s’, nguyén t Li dé nhwdong 1 electron ¢ 16p ngoai cung dé trd
thanh ion dwong Li+ (1s%).

Hinh 2. Sy hinh thanh ion F-
- Khi nguyeén tr phi kim nhan thém e thi bién thanh ion am (hay Anion).

- Cac nguyén ti phi kim 16p ngoai cing c6 5,6,7 electron dé nhan thém electron va bién
thanh anion (ion am) c6 cau hinh bén vitng cua khi hiém.

- Vidu: F+1le - F (Hinh 2)

- C4u hinh e cua nguyén tit F: 1s°2s°2p°, do c6 7e 16p ngoai cung nén Flo c6 xu hwdng nhan
thém 1le dé dat dwoc cau hinh bén vitng cia khi hiém Ne.

thanh ion duong (Cation) thanh ion am (Anion)

+ K&t ludn —

Gia tri dién tich trén cation hoac anion bang s6 electron ma
nguyén tr da nhwong hodc nhan

( Khi cho electron, nguyén t& bién | Khinhan electron, nguyén ti bién W

Tim hiéu si tao thanh lién két ion

“Dont mind

iF T do"

“Just take it!
Pleasel”

Cation va anion trong lién két ion
- Hiéu mot cach don gian thi lién két ma hinh thanh bgi nhitng lye htit tinh dién gitta cac ion
mang dién trai dau (dwong am) goi la lién két ion.
- Vi du: phan tir NaCl
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Na (2, 8, 1)

Hinh 3. Qua trinh hinh thanh lién két ion gitta Natri va Clo
Nguyén tit Na nhwong 1e cho nguyén ti¢ Cl dé bién thanh ion dwong Na™: Na — Na™ + le
Moi nguyén ti Cl nhan le dé bién thanhionam ClI": Cl + 1le - CI°
Phan tng hoa hoc: 2Na + CL, - 2NaCl

3i dau.

2. Tinh thé ion
Trong mang tinh thé NaCl cac ion Na*,Cl~ dugc phan bo luan phién déu dan va co trat tw
trén cac dinh cda hinh 1ap phwong nhd. Xung quanh mai ion déu c6 6 ion nguwgc dau lién két
v6i n6 (Hinh 4).

L
T

Hinh 4. Tinh thé NaCl thuc té va mo hinh mang lwoi tinh thé NaCl

- Tinh thé ion rat bén virng vi lyc hit tinh dién giita cac ion nguwgce dau trong tinh thé 16n.
Cac hgp chét ion déu kha ran, kho nong chay, kho bay hoi.

- Cac hgp chat ion thwong tan nhiéu trong nwdc. Khi néng chdy, khi hoa tan trong nuwéc
chiing tao thanh dung dich dan dwoc dién, con & trang thai ran thi khong dan dwgc dién.
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@ (10 — LIEN KET CONG HOA TRI

1. Sy hinh thanh lién két cong héa tri
1.1. Khai niém
[ Lién két cong hoa tri la lién két dugc hinh thanh giita hai nguyén t&* bang mét hay

nhiéu cap electron chung.

Vi du:
e MGot cap electron chung.
. . e Biéu dién bing mot gach noéi “~”, d6 la lién két
H-+ Cl: — H :Cl: don.
e Lién két trong phan t&¢ HCI dugc biéu dién la H-
CL

e Hai cdp electron chung.
O + 0 — 0:0 e Biéu dién bing hai gach néi “=", d6 la lién két doi.
e Lién két trong phan tit O, dugc biéu dién 1la O=0.

¢ Ba cdp electron chung.

:N-+~[$|:—»:N;;N:

Biéu dién bang ba gach ndi “=”, d6 la lién két ba.
e Lién két trong phan ti N, dugc biéu dién la N=N.

1.2. Tim hiéu cach viét cong thirc Lewis

Loai cong " 5 . . Cong thitc cau
: Cong thirc electron Cong Lewis
thirc tao

Biéu dién tdt ca cac | Tt cong thitc electron

electron dung chung | thay cdp electron dung | Tw cong thitc

Cach biéu o L . o
dic va riéng cua moi chung bang 1 gach Lewis bo cac
ien
nguyeén tr theo quy | ngang (—). Git nguyén | electron riéng.
tac Octet. cac electron riéng.
Vi du: 0, 0:0; 0=0 0=0
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KET LUAN

duwgce hinh thanh gitta cac nguyén ti ctia cung mot nguyen toé hoac gitta cac nguyeén tir ctia cac nguyén t6 khong k

2. Lién két cho — nhan

Khai niém:

Lién két cho — nhan la mot treong hgp dac biét cda lién két cong hoa tri, trong dé cap
electron chung chi do mot nguyén tr dong gop.

Lién két nay dugce biéu dién bang miii tén (- ) tir nguyén tir cho sang nguyén tir nhan.

3. Phan loai cac loai lién két dwa trén do am dién

Bang. Phan loai cac lién két héa hoc

LIEN KET HOA HQC
Lién két ion Lién két cong héa tri
Khai | Lyc hat tinh dién gitta 2 | Sy gop chung 1 hay nhiéu cdp e hoéa tri giita 2
niém | ion trai dau. nguyen tu.
Cap electron lién két
chuyén han dén nguyén tr Khong phan cuc Phan cuc
Phan loai nhan electron tao thanh | Cap e chung @ gitta hai Cap e chung léfh veé
" |ion am va nguyén t@ nguyen tu. nguyén t c6 DAD 16n
nhuwong electron tao thanh hon.
ion duong.
R PK -PK PK - PK or H-PK
Nhan KL gién hinh — PKaién hinh ~ p
. i (2PK giong) (2PK khac nhau)
biet Vi du: NaCl, KF,... i i
Vidu: Hy, Oy,... Vi du: HCI, NO,,...
Hiéu : :
PAD Ay > 1,7 0 <Ay 40,4 0,4 <Ay (1,7
Vidu Phan tr K>0O co Phan tir CH, co Phan tir HCI co
) Ay=3,44-082=262 |Ay=255-220=035| Ay=23,16-2,20= 0,96
Ghi chii:
*DAD: P6 dm dién *PK: Phi kim *KL: Kim loai

= Lién két cong hoa tri phan cuc c6 thé dugce coi la dang trung gian gitta lién két cong
hoa tri khong phan curc va lién két ion.

4. Tinh chat cia cac chat co lién két cong hoa tri

= Twong tac gilta cac phan tit c6 lién két hoa tri yéu hon nhiéu so v6i cac phan tr 6 lién

két ion.
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Trang thdi: Cac chat c6 lién két cong hoa tri c6 thé ton tai ¢ trang thai ran, long va khi.

+ Khi: hydrogen, fluorine, carbon dioxide, chlorine,...

+ Long: bromine, nwdc, alcohol,...

+ Ran: sulfur, iodine, duwong glucose, sucrose,...
Tinh tan: Cac chat c6 lién két cong hoa tri phan cuc nhu ethanol, duwdong,... tan nhiéu trong
nuwdc,...Cac chat co6 lién két cong hoa tri khong phan cyc nhv iodine, hydrocarbon it tan
trong nuwdc, tan trong benzene, carbon tetrachloride,...
Nhiét do nong chdy: Hop chat cong hoa tri khong co6 luc hit tinh dién manh nhw hgp chat
ion nén ching c6 nhiét d6 nong chay va nhiét do soi thap.
Kha nang dan dién: Cac chat c6 lién két cong hoa tri khong phan cyc khong dan dién ¢ moi
trang thdi, con cac chat c6 lién két cong hoa tri phan cy'c manh c6 thé dan dién.
5. Su hinh thanh lién két o, m va nang lugng lién két
5.1. Tim hiéu sy hinh thanh lién két o va lien két nt
Lién két cong hoa tri dugc hinh thanh khi cac orbital nguyén tr ctia hai nguyén t6 xen phu
lan nhau.
Hai cach la xen phu truc va xen pha bén, hinh thanh nén hai loai lién két cong hoa tri
twong ng la lién két ¢ va lién két m.
Xen phu s —s

H H H
@9 PO O
H H Hy Is Is Xen phtl tryc ss
Hinh. Sy xen phu giita hai AO 1s ctia hai nguyén ti hydrogen hinh thanh lién két o

= Vung xen phu c6 mat do dién tich am 16n, lam tang lyc hit ctia moi hat nhan véi vung
nay va lam can bang luc ddy gitta hai hat nhan, dé hai nguyén t lién két vdi nhau.

Xen phi s —p
H F HE

Is 2p, Xen phu truc sp

Hinh. Sy xen phu gitta AO 1s ctia nguyén tir hydrogen va AO 2p cia nguyén ti fluorine
hinh thanh lién két o trong phan t& hydrogen fluoride
= Phéan t¢ HF tao thanh khi orbital 1s cia nguyén tir H (1s') xen phu véi orbital 2p cla
nguyén tit F (2s*2p°) theo truc lién két, tao lién két cong hoa tri gitta H va F, vung xen phu
cang ldn thi lién két cang bén.
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Xen phip-p

oD D - OIBD

Hinh. Sy xen phu giita hai AO 2p cta hai nguyén t fluorine hinh thanh lién két o

Hinh. Sy xen phu giita cac orbital hinh thanh lién két o va lién két m trong phan ti O,
O nhitng lién két d6i, ba (nhuw trong phan tit N,, C,H,,...), ngoai lién két o con c6 lién két 7.
- Lién két d6i gom mot lién két o va mot lién két m.
- Lién két ba gom mot lién két o va hai lién két m.

s orbital p orbital ¢ bond T bond

&’;.’._.

1t bond ¢ bond 1t bond
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Két luan:

Lién két o Lién két t

do su xen phu truc cua hai orbital do su xen phu bén cua hai orbital

Vung xen pht ndm trén dwong noéi tdm hai | Vung xen phu nam hai bén dwong noi tam

nguyen ti. hai nguyén t

5.2. Tim hiéu khai niém nang lwong lién két (E,)
Vi du 1: Cho cac phuong trinh phén tng sau: H, (g) — 2H (g) vdi E, = 432 kJ/mol (1)

— Ta noi nang lvgng lién két E, trong phan ti H, la 432 kJ/mol.

— Nghia can cung cap 432 kJ dé pha v& 1 mol khi H, thanh cac nguyén t & thé khi.
Vi du 2: Tong nang lwgng lién két trong phan tit CH, la 1 660 kJ/mol.

CH.(g) — C(g) + 4H (g) v6i Eb = 1 660 kJ/mol (2)

— Do d6, nang lugng lién két trung binh ctia mot lién két C—H 1a 1 660/4 = 415 kJ/mol.

KET LUAN

ng lvgng can thiét dé pha vo 1 mol lién két do ¢ thé khi, tao thanh cac nguyeén ti¢ ¢ thé khi. Gia tri nang lvgng cua
nang lugng lién két trong phan ti¥ bang nang lwgng can cung cap dé pha vo hoan toan 1 mol phan tr d6 ¢ thé khi t
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LIEN KET HYDROGEN VA

@ o TUONG TAC VAN DER WAALS

1. Lién két hydrogen
1.1. Tim hiéu ve lién két hydrogen

Luc hat tinh dién gitta nguyén t¢* H mang mot phan dién tich dwong (linh dong) cta
phan t& H,O nay vdi nguyén tir oxygen mang mdt phan dién tich am cua phan t H,O khac,
tao thanh lién két yéu giita cac phan tr nwdc, goi la lien két hydrogen, thuong dugc biéu
dién bang dau ba cham (...)

2

*

. ’l.f'\
. . . H/_‘
;\ . .," . -
. e
5/} .

.
R

i o
o) O
T TS S N o

S T AR

Hinh. Lién két hydrogen gitta cac phan t¥ nwdc (trai) va ammonia (phai)

KET LUAN

én tit H (da lién két véi mot nguyén ti¢ c6 do am dién 16n, thwong la F, O, N) véi mot nguyén ti khac c6 do am d

1.2. Tim hiéu vai tro, anh hwéng cua lién két hydrogen téi tinh chat vat li cia nwé'c
Nhan xét:
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- Cac hgp chat co lién két hydrogen déu c6 nhiét d¢ s6i cao hon va tan tét hon trong nuéc.
- Nuwéc la mot hgp chat c6 nhiét do nong chay va nhiét dg séi cao hon so véi nhiéu hgp
chat c6 cung cau tric phan t nhung khong tao dugc lién két hydrogen.

- Nwdéc con la m6t dung moi tot, khong chi hoa tan dugc nhiéu hgp chat ion, ma con hoa
tan dwgc nhiéu hgp chat c6 lién két cong hoa tri phan cuc.

- Hau hét cac phan tng hoa hoc quan trong d6i véi si s6ng déu dién ra ¢ méi truedng

nudc bén trong té bao.

ot 8- o &°

+H—Q -+ + *H—0O
X 5= §* 5~ §*
R Hs « »Q—=H** * D—H"
5/ P,
R H
6-!-

Hinh. Lién két hydrogen giita alcohol va nuwéc
- Nudc ¢ trang thai ran c6 thé tich lon hon khi & trang thai long. D6 la do nwéc da cé cau
tric tinh thé phan t véi bon phan t¢ H,O phan bo ¢ bon dinh ctia mot ti¢ dién déu, bén
trong la cau tric rong = Diéu nay li giai tai sao nwd@c da nédi dugc trén mat nuwdc long.

O Nguyén tli oxygen
@ Nguyén ti hydrogen

Hinh. Cau trdc caa tinh thé phan t nwéc da
2. Twong tac Van der Waals
Khi c;'gic electfon di chuyén tap trung vé mot phia bat ki ctia phéan tir sé hinh thanh nén cac
KET LUAN

Nho c6 lién két hydrogen ma ¢ diéu kién thwong nuwéc ¢ the long, c6 nhiét dg séi cao (100 oC).
lwéng cuc tam thoi.

Céac phan t& c6 lwong cuc tam thoi cling cé thé lam cac phan t 1an can xuat hién cac
lwéng cwc cam wng.
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Hinh. Lwong cuc tam thoi dwge hinh thanh do sy phan bo khong dong déu ctia cac electron
KET LUAN

Iwc twong tac yéu giita cac phan ti, duwge hinh thanh do sy xuat hién ctia cac lwong cwe tam thai va lwong cuc ¢
 tang nhiét do nong chay va nhiét d¢ soi cua cac chat. Khi khoi lwgng phan ti tang, kich thuwéc phan ti tang th
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rong phan tr la d

XI HOA - KHU VA UNG DUNG TRONG CT

1. S0 oxi hoa
1.1. Khai niém

- H :Cl:

Hinh. Magnesium phan tng v&i oxygen Hinh. Céng thitc electron ctia HCI

KET LUAN

nguyen tir cia

Cach biéu dién so oxi hoa:

i N < S6oxihod

X <« Kihiéu nguyén tg

— S0 oxi hoa dugc viét & dang so dai s6, dau viét truedc, sO viét sau va viét ¢ phia trén,

chinh gitta ki hiéu nguyén to.
+1 -1 +2 -2 +1-1 +1+1-2
Vi du: HCl, MgO, KCI, HCIO
Luu y: Sy khac nhau gitta ki hiéu s6 oxi hoa va ki hiéu dién tich ctia ion M trong hinh sau:

S6 oxi hod

Dé biéu dién s6 oxi hoda thi viét dau trwdc, sé sau, con dé biéu dién dién tich cta ion thi
viét sO truwde, dau sau.
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Neéu dién tich 1a 1+ (hodc 1-) c6 thé viét don gian la + (hodc -) thi doi v&i so oxi hoa phai
viét day du ca dau va chit (+1 hodc -1).
1.2. Xac dinh s6 oxi hoa ctia nguyén tit cac nguyén to
Quy tac 1: S6 oxi hoa cua nguyén tir trong cac don chat bang 0.

0 0 0 0

Vi du: cl, , 02, Na, C ...

Quy tac 2: Trong mdt phan t, tong s6 oxi hod ctia cac nguyén t¥ bang 0.

Vi du: Tong so oxi hoa ctia cac nguyén tir trong phan tr NH; la: (-3) + 3 x (+1) = 0.

Quy tac 3: Trong cac ion, s6 oxi hoa cia nguyén t¥ (d6i vdi ion don nguyén ti¥) hay tong so
oxi hoa cac nguyén t¥ (d6i véi ion da nguyén tit) bang dién tich cta ion do.

Vi du: S6 oxi hoa ctia nguyén t¢ Na, Cl trong Na*, Cl™ lan lwot bang +1, —1; s6 oxi hoa cta
nguyén tit C va O trong CO5* lan lugt bang +4 va 2.

Quy tac 4: Trong da s0 cac hgp chat, s6 oxi hoa ctia hydrogen bang +1, triv cac hydride kim
loai (nhw NaH, CaH,, ...). SO0 oxi hoa ctia oxygen bang -2, trit OF, va cac peroxide,
superoxide (nhu H,O,, Na,0,, KO, ...). Kim loai kiém (nhém IA) luén c6 s6 oxi hoa +1,
kim loai kiém tho (nhém IIA) c6 s6 oxi héa +2. Nhom (aluminium) c6 s6 oxi héa +3. S6 oxi

hoa ctia nguyén tr nguyén to fluorine trong cac hgp chat bang —1.

. Kim loai Kim loai kiem | Aluminiu
Nguyen tt | Hydrogen Oxygen - .
kiém (IA) tho (ITA) m
So oxi hoa +1 -2 +1 +2 +3
Ngoailé | NaH,CaH,,.| OF,H,O,,..
* Nhém nguyén tii:
SO,=-2; NO;s =-1; PO, = -3; SO3 = -2 ; OH = -1; AlO, = -1; ZnO, = -2

—+1,0-1 S +(-6)=0
: | i Symbol | OXIPATION S -6=0
: H | Elemental NUMBES ' S = O + 6
| State
, . __5 =+6
| Hydrogen | H. H_|2_-1 ’ ud
: Hydroxide g 4 4 + 6 & 8 p— 0
-‘! - H 20 H >
> 50digm _1 +1 +6 _2
iiizaRTs NazSO,

Hinh. Vi du vé cach xac dinh so oxi hda
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Két luan:

Bang. Tém tat s6 oxi héa

Xac dinh so oxi hoa So oxi hoa
Don chat 0
Phan t& Tong s6 oxi hoa bang 0
Ion don nguyeén t bién tich cta ion

Tong s6 oxi hoa cac nguyén tir bang dién tich cua

Ion da nguyen twr

ion
Ion fluoride -1
Oxygen trong hgp chat (trit OF, va 5
cac peroxide, superoxide)
Hydrogen trong hgp chat (trit cac ‘1

hydride)

2. Phan ng oxi hoa — khi
Vi du: Cho kim loai Zn phan ttng v6i dung dich CuSO,

Zn + _Qu* — Znt*
Reducing Oxidising Oxidised
Agent Agent Product

Cu
Reduced

Product

Hinh. Kim loai Zn phan tng v6i dung dich CuSO,

Nhan electron (qua trinh khr)

| )

Fe,O,+ 3CO — 2Fe+ 3CO,

l )

Nhuwong electron (qua trinh oxi héa)

Hinh. Minh hoa phan &ng oxi hoa — khw

Két luan:

49



Bang. Phan biét chat khit va chat oxi héa

Chat khw Chat oxi héa
Nhuong electron Nhan electron
S6 oxi héa tang S6 oxi héa giam
Bi oxi hoa Bi khtr
Qua trinh oxi hoa (sy oxi hoa) Qua trinh kht (sy kht)

Nhwong electron (qua trinh oxi héa)

| - @ ©

® 20 .
oolu,oJ,

Nhan electron (qua trinh khiy)

Hinh. Minh hoa qua trinh kht va oxi hoa

0 Phan tng oxi hoa — khir 1a phan tng hoé hoc, trong dé c6 sw chuyén dich electron
gitta cac chat phan &ng hay c6 sy thay doi s6 oxi hoa ctia mot s6 nguyén ti trong phan ti.

[0 Trong phéan ng oxi hod — khtt luén xdy ra déng thoi qua trinh oxi hoa va qua trinh
khr.

0 Mot chat co thé vira la chat khi vira la chét oxi héa.
* Cdch nhdn biét phdn trng oxi héa — khir:
- Phai c6 sy thay doi s6 oxi héa caa 1 hay mot s6 nguyén t6 trwdc va sau phan @ng.
- C6 mat don chat trong phan tng = phan &ng oxi hda — khir.
3. Lap phuong trinh hoa hoc cia phan tng oxi hoa — khiv
3.1. Nguyén tac can bang
Phuong phap nay dwa vao sy bdo toan e : Y e nhwong = Y e nhan.
Cac budc thuce hién:
Budc 1: Xac dinh s6 oxi hoa ctia cac nguyén tit c6 s thay doi s6 oxi hoa trong phan ng, tw
d6 xac dinh chat oxi ho4, chat kh.
Budc 2: Viét qua trinh oxi hod va qua trinh kht.
Budc 3: Xac dinh (va nhan) hé s6 thich hgp vao cac qua trinh sao cho Ye nhuwong = Ye
nhan.
Budc 4: Dat cac hé so vao so dé phan tng. Can bang s6 lwgng nguyén tit cia cac nguyén to
con lai dya trén cac dinh luat bao toan (bao toan nguyén td) va theo trinh ty sau:
Kim loai (ion dwong) — goc acid (ion am) — moi trwdng (acid, base) — nudc (can bang

hydrogen).
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3.2. Mot so vi du

Vi du 1: Can bang phuong trinh phan tng oxi hoa — khit don gian, khong c6 moi treong
Fe,0, +H, —-%= Fe + H,0

Buéc 1 : Xac dinh s6 oxi hoa, chét oxi hoa, chat khtr
+3 o a0 +1
Fe,0, + H, -“> Fe + H:0
+3
Chat oxi héa: Fe (trong Fe,05) Chat khir:
Budc 2: Viét cac qua trinh oxi hoa, kht

3 a
Fe,0;, + 23 = 2Fe (44 trinh khir)

0

+1
H, — HO0 +21e

2 (qua trinh oxi héa)

Chu y : Khi chat oxi hoa (khtr) c6 chi s6 I6n hon 1 trong phan ti thi phdi thém hé s6 (bdng
+3

chi s6 trong phdn tir) vao qud trinh khir (oxi héa) tuong ting. O' vi du trén : Fée, f?’ co chi

s6 la 2 trong phdn ti tuvong tng Fe>Os, H, do vdy can thém hé s6 2 vao qud trinh khtr, oxi

hoa.

Buéc 3: Tim hé s6 cho hai qua trinh oxi héa va khw

B0i s6 chung nhé nhat (BSCNN) = 6 do d6 hé s6 mo6i qua trinh nhw sau

+3 0
1| F&;0; + 232 — 2Fe

0

+1
H, — H0 +21e

2

3
Buéc 4: Dat hé s6 chat oxi hda, chat khit vao phurong trinh
F8203 + 3H2 — 2Fe + 3H20

Vi du 2: Can bang phuong trinh phan ng oxi héa — kht trong dé chat oxi hoa (khtt) con co
vai tro lam moi truong
a Fe +H,S0,,. —"— Fe,(SO,), +SO, + H,O

b. KMnO, + HCl — KCI + MnCl, + Cl, + H,O

a. Cac buéc can bang
Buwaéc 1: Xac dinh so oxi hoa, chit oxi hoa, chat khir
] +6 +3 +i
Fe +H,50,, —t Fe,(SO,), +S0, + H,O

+6

0
Chat oxi hoa : S (trong H,SOy) Chat khir: Fe
Buéc 2: Viét qua trinh oxi héa, qua trinh khit
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0 +3
2Fe — Fe,(50,), + 2.3 (qud trinh oxi héa)

+6 +i
S+ 2 - 350, (qué trinh khr)
Budc 3: Tim hé s6 cho hai qua trinh oxi héa va khw

0 +3
1| 2Fe = Fe,(S0,), + 2.3

+6 sl
3 S+ 2— 50,
Budc 4: Dat hé s cac chat vao phuong trinh

Do H>SO, vira déng vai tro la chdt oxi héa vira dong vai tro la moi truong (tao mudi)
nén hé sé cua no trong phuong trinh khong phdi la hé sé cta qud trinh khit ma phdi cong
thém phdn tham gia lam moéi truong (cong thém phan tham gia tao mubi). Vi vdy trong
nhitng phdn trng dang nay, ta thuong ddt hé so vao phuong trinh theo thi ty sau :

Chat khit — San pham oxi héa — San pham khit — Acid (H,SO, HNO;) —
Nudc.

2Fe + 6H,50,, .- Fe,(S0O,), + 350, + 6H,0

b. Cac buwéc can bang
Buéc 1: Xac dinh so oxi hoa, chit oxi hoa, chat khi

+7 -1 +2 0
KMnO, + HCl — KCI + MnCl, + Cl, + H,0

+7

Chat oxi héa : MN (trong KMnO,)

-1
Chat khir: Cl (trong HC))
Bwéc 2: Viét qua trinh oxi hda, qua trinh kh

-1 o
20l = Cl, + 2le (qué trinh oxi héa )

+7 +2
Mn +3e - Mn (qué trinh khu)

Buéc 3: Tim hé s6 cho hai qua trinh oxi héa va khw

|20~ I, + 21
+7 +2
> Mn +5e — Mn
Budc 4 : Dat hé s6 cac chat vao phuong trinh :

Do HCI vira dong vai tro la chdt khir vira dong vai tro la moéi truong (tao mudi) nén hé
s6 cua né trong phuong trinh khéng phdi la hé s6 ctia qud trinh oxi héa ma phdi céng thém
phan tham gia lam méi trwong (cong thém phdn tham gia tao mudi). Vi vdy trong nhitng
phadn ttng dang nay, ta thuwong ddt hé s6 vao phuong trinh theo thi? tw sau:
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Chat oxi h6éa — San pham khit ~ San pham oxi héa — Céac kim loai con lai (K)
Chat khir (HCI, HBr) — Nudc.
2KMnO, + 16HCl — 2KCl + 2MnCl, + 5Cl, + 8H,O

Vi du 3: Phéan ttng khong xac dinh ré6 moi treong

Cach giai quyét: Co thé can bang nguyén t6 bang phuwong phap dai so khi da xac dinh hé

sO cua cac chat thay doi s6 oxi héa hodc qua trung gian phwong trinh ion thu gon.

i 7 +6 (2
Ap dl.lﬂgi Kz SD?‘F K Mn Dd + KHSDd—a Kz SDd-l- MDSG;“FHED

+ +6
ox| 5— 5+ 2e
+7 +2
2% Mn +5e — Mn

5K,S 0, + 2KMnO, + ?KHSO, — 7K, SO, +2MnS0,+?H,0
bat cac hé s6 hgp thitc cia KHSO, , K,SO, va H,O la a, b, c.
Bdo toan nguyén t6 K: 12 +a =2b

Baéo toan nguyén t6 H: a = 2c

Béo toan nguyént6 S: 5+a=b +2

= Gidi hé : a=6; b=9; c=3

4 +7 + +2
vay: 5K.50,+ 2KMnO, + 6KHSO, — 9K, SO, +2MnS0,+3H,0

Vi du 4: Phan &tng c6 nguyén t6 tang hay giam nhiéu nac

Cach giai quyét:

+ Céch 1: Viét moi phuwong trinh thay doi s6 oxi hda, ddt an so cho titng nac tang, giam
s0 oxi hoa

+ Céch 2: Tach ra thanh hai hay nhiéu phan &ng vdi titng nac s6 oxi héa tang, hay giam
(cd lgi trong viéc gidi todn). Nhan hé so6 truwedc khi gom cac phan @ng lai.
Ap dung: Al+ HNO, - Al(NO,),+ NO+N, 0+H,0
3

il
(3x+8y)| Al— Al+3e

+3 +2
Cdch 1: 3x xN+3xe— xN

3x |2y N +Bye — 2y N

a +3 +3 +3 +2 +1
(3x+8y) Al +6(2x+5y) HN O, — (3x+8y) Al(N 0, ), +3x N O+ 3yN, O+3(2x +5y)H,0

Cdch 2: Tach thanh 2 phuong trinh:
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i} +5 +3 +2
ax| Al+4HNO, — AI(NO,),+ NO+2H,0
1] +5 +3 +1
bx|8AI+30HN O, — 8AI(NO,),+ 3N, O+15H,0

(a+8b}ff‘;l +(4a+30b)H I‘\} 0, — [a+8b}£l[ I‘\} 0,),+a I\‘j 0+ 3]:;1'\{Z O+ (2a+15b)H,0

Nhan xét:

+ Neéu la giai toan, ctt dé nguyén cac phuong trinh dé tinh toan, khong can gom lai.

+ V@i 2 phuong trinh trén ta cé lién hé: a=3x; b=y.

+ Tuy theo dé bai cho ti 1€ s6 mol cia NO va N,O thi ta mdi xac dinh dugc hé s6 cia NO
va N,0O.

Vi du 5: Phan tng tw oxi hoa — ty khtr: Trong dé 1 chat vira la chét oxi hoa vira 1a chat khtr
— ghi hé s0 so khdi bén chat tao thanh.

il a -1 +3 +3 a -1 +7
Cl, + KOH — “— KCl+KClO,+H,0 KClO, —“— KCI+K IO,
0o 3x|Cl~ Cl +2
1x|CL,— 2Cl + 10e . ¢

+5 -1
a -1 ]..K Cl.‘l' Ge — CI.
5x|CL, + 2e — 2Cl ©

i o -1 +5 5 ) .7
3

Vi du 6: Phan ttng noi oxi hda - khit: Trong cung 1 chat ma nguyén t6 nay dong vai tro la
oxi héa, nguyén t6 kia déng vai tro la chat khir — ghi hé s6 so khéi bén chét tao thanh.

+5 -2 " -1 il
KCIO, —“— KCI+0,
-2 a
3x(20— 0O, + 4e
+5 -1
2x| Cl+ 6e— Cl
2KA0, -t 2KCl  + 30,

Mot so chat la chat khit hay chdt oxi héa con phu thudc vao moi trwong tién hanh
phan rng:
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Vi du:

Chat Moéi trwong tién hanh phan wng San pham sau phan tng
Moi trudmg axit (H,SO%) Mn (MnCl,, MnSO.)
K ﬁn 0, MBoi treong trung tinh (H»0) 1{;‘[ n (MnO,, KOH )
Moi trvong bazo 1{?[ n (K,MnO,)
K,Cr, 0. MOi trudng axit (H,SO%) Cr Cr(S0),

- Mo6i truvong acid:
1OFESO4 + 2KMDO4 + 8H2804

- Moi trwong H,O : 3CHs + 2KMnO, + 4H,O — — 3 CH,(OH) — CH,OH +2MnO, +

2KOH

- Moi treong kiém: Na,SOz + 2KMnO, + 2KOHgse —
3.3. Xac dinh san pham oxi hoa — khit

Dé xac dinh ding san pham ctia phan ng oxi — hoa khir ta can nam vitng nhitng noi dung

Sau

- V@i H,SO, dac tuy theo ban chat cia chat khit va nong do ctia acid ma S™ cé thé bi

- 5F62(504)3 + 2MnSO., + K,SO, + 8H,0
K2Cr207 +6FeS0O4 +7H2S04 — — (Cr2(S04)3 + 3Fe2(S04)3 + K2504 + 7H20

- Nast4 + 2K2MDO4 + Hzo

khit xudng cac trang thai oxi hoa khac nhau: S™ (SO,), S°(S), S? (H.S).

S0, 1
S!

H,ST
M + H,SOs asc,nong = Mo(SOs)n + 1

(M la kim logi, n s6 oxi héa cao cua kim logi)

S(x<4)|

P(z<5)

Vi du:

[+d
S (S0,)

+5
P (H,PQ,)

+ H,O

+
€ (y<4! + H,50,,, — = |C(CO,) | +5SO, + HO

(1) 2Fe + 6H2804 dic,néng F92(SO4)3 + 3802T + 6H20

(2) 3Zn + 4H,S0y gsenong — 3ZnSO4 + S + 4H,0
(3) 4Mg + 5H,SOs asc,neng — 4MgSO4 + H,ST + 4H,0
(4) C + 2H,S04 gic,neng — CO,T + 2S0O,T + 2H,0

(5) 2P + 5H2SOy gsc,neng — 2H3PO, + 5S0,T + 2H,0
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- Vi HNO:; tuy theo ban chat cia chat khit va nong d¢ caa axit ma N*® bi khit xudng
cac trang thai oxi héa khac nhau: N* (NO,), N (NO), N (N,O), N’ (N,), N?

(NH,NO»).
M + HNOsgeung — MNOy), + N2 + H,0
NO1T
N,O1
N,
NH,NO,

M + HNOSloing - M(NO3)n +

(M 1a kim loai, n s6 oxi héa cao cua kim loai)

+ H.O

® A +0
S (x< 4) S (S0,%)
. |
| € (y<4)) + HNO,,, — %~ |C(CO,) '+ NO, + H,0
z +5
P(z<5) P (H,PO,)
S (x < 6) S(s0,%)

4
|E(y<4! + HNO,_, —~ |C(CO,) | + NO + H,0

3loang

z +5
P(z<3) P (H,PQO,)

Vi du:
(1) Fe + 6HNOsasc wong — Fe(NOs3); + 3NO,T + 3H,0
(2) Fe + 4HNOspmg — Fe(NOs); + NOT + 2H,0
(3) 8Al + 30HNOs1ag — 8AI(NO;); + 3N,OT + 15H,0
(4)4Zn + 10HNOsimg — 4Zn(NOs), + NH,NO; + 3H,0
(5) C + 4HNO;gsc. ing — CO:T + 4NO,T + 2H,0
(6) P + S5HNO3 45, neng — H3PO4 + 5NO,T + H,O
- Cac chat khit khi bi oxi héa béi KMnO, thi s6 oxi héa bién doi nhu sau:

X" (X lal,Br, 1) | X,

Fe* Fe*

v +0

S (S0O,, SO.*, HSO; ) S (SO,*)
! KM, ) |
N (NO,) N (NO,")
- a

S (H,S, Na,S) S

-1 -2

O (H,0,) O (H,0)

- Véi KMnO, tuy theo méi truong xay ra phan itng ma Mn"’ bi khit xuéng cac trang
thai oxi héa khac nhau:

+ Moi trrong acid (H") : Mn*” — Mn™ (t6n tai & dang mu6i Mn*")
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+ Moi trrong trung tinh (H,O) : Mn”” — Mn™ (ton tai ¢ dang MnO»)

+ Moi trrong kiém (OHY) : Mn” — Mn*® (ton tai 6 dang K,MnQ,)
Vi du:

(1) 2KMnO, + 10KI + 8H,SO, — 2MnSO, + 51, + 6K,SO, + 8H,0

(2) 2KMnO, + 6KI + 4H,0 — 2MnO, + 3I,+ 8KOH

(3) 2KMnO, + H,0, + 2KOH — 2K;MnO,4 + O, + 2H,0
4.Y nghia cia phan itng oxi héa — khir
4.1. Tim hiéu veé s chay cta nhién liéu
Gas (thanh phan chinh 1a hon hgp propane (CsHs) va butane (C4Hio) dwgc hoa long) dwgc s
dung lam nhién liéu trong ndu nuéng.
Gas chay trong khong khi, xdy ra phan @ng oxi hoa — khi, trong do cac hydrocarbon bi oxi
hoa va oxygen bi kht?, tao thanh san pham carbon dioxide va nuéc.
Cac phan ng nay toa nhiét lén va lwgng nhiét nay thwong duge dung dé nau chin thitc
an.

Hinh. Gas chay trong khong khi toa nhiét 16n

4.2. M6 ta mot so phan ng oxi hoa — khit quan trong gan lién v&i cudc song
Quang hgp & thuc vat

Qua trinh quang hgp xdy ra khi c6 diéu kién anh sang mat troi, khi d6 carbon dioxide
va hoi nwoc duwge diép luc hap thy, tao san pham glucose (CsHi2Os) dé tong hop
carbohydrate va gidi phong oxygen.
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Sunlight

Oxygen
Photosynthesis
GCOZ + 6H,0 —) C,H,O; *+ 60,
Carbon carban water glucose oxygen
dioxide A L dioxide
\"._ '\_“ . | 5 r Ny,
"W | e r
7 ‘fﬁfgﬁlnﬁffff"' Light
X { energy
D e S D).
_“—_— B - S < X
= R ——

Water |

Hinh. Qua trinh quang hgp cua cay xanh
Luyén kim
Ki thuat diéu ché kim loai doi héi ap dung phén tng oxi hoa khit nhv luyén chromium,
gang thép, nhom (aluminium), ...
San xudt gang xdy ra qua nhiéu giai doan, trong dé phan ttng chinh la khi CO khi¥ iron
(ITI) oxide & nhiét do cao, tao thanh iron néng chdy va khi carbon dioxide.
Phuong trinh héa hoc: Fe;O; + 3CO — 2Fe + 3CO;

Hinh. San xuat gang

bién hoa

Céac qua trinh oxi hod — khtt xdy ra c6 sy tham gia ctiia dong dién hodc phat sinh dong
dién nhu: ma dién, ma nhing néng; hoat dong pin — ac quy; dién phan;...

Pin dung thong dung hién nay la pin kiém (hay pin alkaline). Thanh phan gém zinc,
manganese dioxide va dung dich potassium hydroxide. Trong moi treong kiém, kém
(zinc) phan tng v4i manganese dioxide tao san pham zinc oxide, manganese(III) oxide va

sinh ra dong dién trong pin.
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GMF105D31L
BATTERY - CAR BATTERY

L

N70

M,
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Hinh. Ac quy va pin

KET LUAN

o gan lién véi cudc song nhu sw chdy cua than, cti; sy chdy ctia xang, dau trong cac dong co dot trong; cac qua tri
ia qua trinh san xuat trong cac nganh cong nghiép nang; san xudt cac hoé chat co ban; san xudt phan bén; thudc

PHAN 2. CAU HOI ON TAP
1. Cau hoi trac nghiém

Cau 1. Cac hat cau tao nén hat nhan caa hau hét nguyén t la:

A. Electron, proton va neutron B. Electron va neutron

C. Proton va neutron D. Electron va proton
Cau 2. Céc hat cau tao nén hau hét cac nguyén ti la:

A. Electron, proton va neutron B. Electron va neutron

C. Proton va neutron D. Electron va proton
Cau 3. Hat mang dién trong hat nhan nguyén tr la

A. Electron. B. Proton.

C. Neutron. D. Neutron va electron.
Cau 4. Trong nguyén tw, loai hat c6 khoi lwgng khong dang ké so véi cac hat con lai la

A. Proton. B. Neutron.

C. Electron. D. Neutron va electron.
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Cau 5. Nguyén t? luén trung hoa vé dién nén
A. S0 hat proton = S6 hat neutron
B. S0 hat electron = S6 hat neutron
C. S0 hat electron = So hat proton
D. S6 hat proton = S6 hat electron = S6 hat neutron
Cau 6. SO N trong nguyén tit cia mot nguyén t6 hoa hoc c6 thé tinh dugc khi biét s6 khoi
A, s6 thit tw ctia nguyén t6 (Z ) theo cong thitc:
A.A=7Z-N B.N=A-Z C.A=N-7 D.Z=N+A
Cau 7. Dién tich caa hat nhan do hat nao quyét dinh ?

A. Hat proton. B. Hat electron.
C. Hat neutron. D. Hat proton va electron.
Cau 8. So hiéu nguyén t (Z) cho biét:
A. S6 khéi cua nguyeén ttr. B. S0 electron, sO proton trong nguyén tu.
C. Khoi lwgng nguyén tir. D. SO neutron trong nguyén tir.

Cau 9. Day la thi nghiém tim ra hat nhan nguyén ti. Hién twgng nao chirng té diéu do ?

A. Chum o truyén thang.
B. Chum « bi bat ngugc trd lai.

C. Chum « bj 1éch huéng. ]
D. B va C déu ding. .

May tae chim tia alpha

Man huynh quang

Cau 10. Hinh vé sau mo6 ta thi nghiém mot loai hat cau tao nén nguyén tir. D6 la:

o = BN —

_ A. Thi nghiém tim ra electron.
i f B. Thi nghiém tim ra neutron.
C. Thi nghiém tim ra proton.

D. Thi nghiém tim ra hat nhan

Man chén Ngudn dien

Cau 11. Cho hinh vé nguyén tir:

Ki hiéu nguyén tir nao sau day la dung ?

71 s 61 * 71 10 :
A. 3l B. 3k, c. bl p. b
Cau 12.Ion X* ¢6 :
A.S6p—-sdoe=2. B.S0e—-sop=2.

60



C.S6e—-son=2. D.S6e—(sop+sdn)=2.
Cau 13. Ion M** ¢6 s6 electron 1a 18, M ¢6 dién tich hat nhan la
A. 18. B. 20. C. 18+. D. 20+.

35 -
Cau 14. Tong sb hat co ban trong ion 7Sl

A. 17. B. 35. C. 52. D. 53.
Cau 15. Trong nhitng hgp chat sau day, cap chat nao la dong vi cia nhau:

A. K va A B. 1K va nCa. C. Q2va Os. D. 0 va lgo.
Cau 16. Trong nhitng hop chat sau day, cap chat nao khong phai dong vi:

A oK g3 wAt g LMAEMg o $MgEMg ;B0 Y
Cau 17. Cho 'O, 0, '®0 va 'H, *H. So phan tit H,O tao thanh la

A. 6. B.7. C. 8. D. 9.
Cau 18. Cho *Cu, ®*Cu va '°0, 0, '®0. S6 phan tit Cu,O tao thanh la

A. 6. B. 12. C.9. D. 10.

37 Cl

H,2H . Lal s A A .
'1 0 71T Co thé tao ra bao nhiéu phan to HCI c6

Cau 19. C6 cac dong vi sau: 1
thanh phan dong vi khac nhau

A.8 B. 12 C.6 D.4
16 17 18 6y : Ty
Cau 20. Oxi c6 3 dong vi 2" 9 69 Lithium c6 hai dong vi bén 1a: 3573 c6 thé c6

bao nhiéu loai phan t Li,O dugc tao thanh gitra lithium va oxygen?
A. 9. B. 8. C. 12. D. 10.

16 17 18 14 15
Cau 21. Oxi c6 3 dong vi 001’50 60 Nitrogen c6 hai dong vi la: NN Hai c6 thé c6
bao nhiéu loai phan ti khi dinitrogen oxide dugc tao thanh giita nitrogen va oxygen?

A. 6. B. 9. C. 12 D. 10.

Cau 22. Cho hinh vé m6 phéng nguyén tt cia mot nguyén t6 nhu sau:

Dong vi cia nguyén to da cho 1a?

328 ZSNa.

A +0 B. 165 c. 1 F.

D. ?°
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A. Nguyén tt co6 26 proton B. Nguyén t¥ c6 26 neutron
C. Nguyén tr c6 s6 khdi 65 D. Nguyén ti khoi la 30
Cau 24. Nhan dinh dang nhat 1a
A. Cac nguyén t¥ thudc ciing mot nguyeén to hoéa hoc thi c6 tinh chat giong nhau.
B. Tap hgp cac nguyén ti¥ c6 cung s6 proton déu thudc cing mot nguyén t6 hoa hoc.
C. Nguyén t6 héa hoc la nhitng nguyén tr c6 cung so neutron khac nhau s6 proton.

D. Nguyén t6 hoa hoc la nhitng nguyén t6 cé cung dién tich hat nhan.
40
Cau 25. Nguyén t calcium c6 ki hiéu la 2C2  phgt bigu sai 1a;

A. Nguyen ti Ca c6 2 electron 16p ngoai cung.

B. S0 hiéu nguyén tr ctia Ca la 20.

C. Calcium ¢ 6 thi¢ 20 trong bang tuan hoan.

D. Tong s6 hat co ban cia Calcium la 40.
Cau 26. Phét biéu khong dung la:

A. Nguyén t6 carbon chi gom nhitng nguyén tr c6 cuing s6 don vi dién tich hat nhan la 6.

B. Cac nguyén tr thudoc mét nguyén té6 hoéa hoc déu co tinh chat vat li va hoa hoc giong
nhau.

C. Cac nguyén ti dong vi déu thudc cing mot nguyén t6 hoa hoc.

D. Mot nguyén tir cé s6 hiéu nguyén ti la 29 va c6 so khoi la 61 thi nguyén ti@ d6 phdi c6
29 electron.
Cau 27. Chon phat biéu sai:

A. Céac dong vi phai c6 s6 khoi khac nhau.

B. Cac dong vi phdi c6 s6 neutron khac nhau.

C. Cac dong vi phai c6 cung dién tich hat nhan.

D. Céc dong vi phai c6 sb electron khac nhau.

Cau 28. Cho hinh vé m6 phong cac nguyén ti¥ vGi so6 liéu nhu sau:

Nhan xét nao sau day Sai?
A. 1 va 2 la cac dong vi cia cung mot nguyén t6 hoéa hoc.
B. 1 va 3 la cac dong vi ctia cing mot nguyén to hoa hoc.
C. 1 va 2 la nguyén t& ctia hai nguyén t6 héa hoc khac nhau.
D. 1 va 3 c6 cung so proton trong hat nhan.
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Cau 29. Cho cac phat biéu sau:
lu= L
(1) Bon vi khéi lwong nguyén ti ki hiéu lau, 12 khéi lwong ctia mot nguyén tir carbon
dong vi 12.
(2) Nguyén tr luon trung hoa dién nén tong so hat electron luon bang tong so hat proton.
(3) Céc nguyén tir thudc cung mdt nguyeén t6 hoa hoc la dong vi ctia nhau.
(4) Trong nguyén tw, dién tich hat nhan bang so6 proton.
(5) Nguyén tt c6 cau tao dac khit, gom vé mang dién tich am va hat nhan mang dién tich
duong.
(6) Cac electron chuyén dong xung quanh hat nhan trong khong gian rong ctia nguyén ti.
S6 phat biéu dang la:
A. 5. B. 4. C. 6. D. 3.
Cau 30. Cho céc phat biéu sau:
(1) Tat ca hat nhan nguyén t¥ ctia cac nguyén t6 déu ludn c6 2 loai hat co ban la proton va
neutron.
(2) Khoéi lwgng nguyén i tap trung ¢ 16p vo electron.
(3) S6 khoi (A) c6 thé co gia tri lé.
(4) Trong nguyén ttt, so electron bang so6 proton.
(5) Trong hat nhan nguyén tt, hat mang dién la proton va electron.

S6 phat biéu sai la:

A. 3. B. 4. C. 1. D. 2.
Cau 31. So electron c6 trong nguyén tit chlorine (Z = 17) la
A. 35. B. 18. C. 17. D. 16.

Cau 32. Nguyeén ti fluorine c6 9 proton, 9 electron va 10 neutron. S6 khoéi ctia nguyén t
fluorine la:
A.9. B. 10. C. 19. D. 28.
Cau 33. Nguyén tit P c6 Z = 15, A = 31 nén nguyén t P c6
A. 15 hat proton, 16 hat electron, 31 hat neutron.
B. 15 hat electron, 31 hat neutron, 15 hat proton.

C. 15 hat proton, 15 hat electron, 16 hat neutron.
D. Khoi lwgng nguyén tr 1a 46 amu.
Cau 34. Mot nguyén it c6 9 electron ¢ 16p v, hat nhan ctia né cé 10 neutron. S6 hiéu
nguyen tr do la
A.9. B. 18. C. 19. D. 28.
Cau 35. M6t nguyén tir ciia mot nguyén to co6 tong so hat la 28. Vay nguyén t¥ do co6 so
neutron la
A. 10 B.9 C.8 D.7
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Cau 36. Nguyén tr X c6 so khoi nho hon 36 va c6 tong s6 cac hat la 52. S6 hiéu nguyén ti
cta X la

A. 17 B. 19 C.11 D. 35
Cau 37. Nguyén tir ctia nguyén t6 X co6 tong so hat 1a 40. Tong s6 hat mang dién nhiéu hon
tong so hat khong mang dién la 12 hat. Nguyén t6 X c6 s6 khai la

A. 26 B. 27 C. 28 D. 23
Cau 38. Cho nguyén tt X c6 tdng so hat la 28, trong dé s6 hat khéng mang dién nhiéu hon
s0 hat mang dién dwong 1a 1 hat. So electron ctia nguyén tr X la

A. 9. B. 10 C. 11. D. 14.
Cau 39. Cho nguyén tr X c6 tong so6 hat la 82, trong dé hat mang dién am it hon hon s6 hat
khong mang dién la 4 hat. S6 proton ctia nguyén t X la

A. 26. B. 27 C. 28. D. 30.
Cau 40. Nguyén tr ctia nguyén t6 hoa hoc nao sau day c6 cau hinh electron la: 1s® 2s*2p°
3s® 3p°® 3d°4s”.

A. Ca (Z = 20). B. Fe (Z = 26). C. Ni (Z = 28). D.K (Z = 19).
Cau 41. Ton M" ¢6 cau hinh electron 1a 1s°2s°2p®. Vay hat nhan nguyén tir M c6 sd proton

la:

A. 10. B. 9. C. 11 D. 13.

Cau 42. Hat nhan nguyén t¢ X cé 17 proton, 18 notron. Cau hinh electron cta ion X'1a :
A. 1s*2s°2p°3s°3p° B. 1s*25°2p®3s°3p°®3d'.
C. 1s°2s*2p°3s°3p°4s’. D. 1s°2s*2p°®3s”3p°.

Cau 43. Ion R* ¢6 cdu hinh phén 16p cuéi cung 1a 3d°. Cau hinh electron ctia nguyén tit R
la:

A. [Ar]3d’4s’. B. [Ar]3d"4s". C. [Ar]4s*3d°. D. [Ar] 4s'3d".
Cau 44. Ton X* c6 cau hinh e caa phéan 16p ngoai cung la 2p°. C4u hinh electron cua nguyén
te X la:

A. [Ne]2p°®3s°. B. [Ne]2p“. C. 1s°2s2p°. D. 1s2s*2p*.
Cau 45. Nguyén tir cia nguyén t6 potassium cé 19 electron. O trang thai co ban, potassium
6 so orbital chita electron la:

A.8 B.9 C.11 D.10

Cau 46. Tong so hat p, n, e trong nguyén ti ctia nguyén t6 A la 21. Vay cdu hinh electron
cua A la

A. 1s* 2s* 2p*, B. 1s® 25* 2p°. C. 1s* 2s* 2p°. D. 1s* 2s* 2p°.
Cau 47. Nguyén tir cia nguyén td X c6 electron ¢ mitc nang lwgng cao nhat la 3p. Nguyén
tir cia nguyén t6 Y cling c6 electron & mitc nang lwgng 3p va c6 mot electron ¢ 16p ngoai
cung. Nguyén tit X va Y c6 so electron hon kém nhau la 2. Nguyén t6 X, Y lan luwgt 1a :

A. Khi hiém va kim loai. B. Kim loai va kim loai.
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C. Phi kim va kim loai. D. Kim loai va khi hiém.
Cau 48. Nguyén tr cia nguyén to A va B déu c6 phan 16p ngoai cung la 2p. Tong s6 e & hai
phan I6p ngoai cung hai nguyén tir nay la 3. Vay so hiéu nguyén tir cia A va B lan lwot la:
A l1&?2 B.5&6 C.7&38 D.7&9
Cau 49. Nguyén ti ctia nguyén t6 X co tong so electron trong cac phan 16p p la 7. Nguyén
tt* cia nguyén t6 Y c6 tong so hat mang dién nhiéu hon tong s6 hat mang dién cua X la 8.
Cau hinh electron 16p ngoai cung cta Y la
A. 3s*3p”. B. 3s°3p°. C. 3s°3p°. D. 2s2p*.
Cau 50. C6 cac nhan dinh sau:
a. Nguyén tir nguyén t0 ¢6 cau hinh e 16p ngoai cling 1a 3s°3p°® thi nguyén t6 do6 la kim loai
b. Hat nhan nguyén t&r gom hat proton va electron
c. Lop K 1a 16p c6 mitc nang lwgng thap nhat
d. Ton X" ¢6 cau hinh e 1a 1s°2s°2p°®. Vay nguyén t6 X 1a khi hiém
e. Nguyén tr khoi cua nguyén t6 X 1a 17. Tinh gan dung thi khoi lvgng nguyén t¥ nguyén to
do6 nang gap 17 lan don vi khoi lwgng
S6 nhan dinh dang la:
A.3 B.5 C.2 D.1
Cau 51. Cho cac phat biéu sau :
(1) Lép K 1a 16p cé mic nang lwgng thap nhat.
(2) Céc electron trén cung mét phan 16p c6 mitrc nang lvgng bang nhau.
(3) Nguyén tir c6 cau tric dac khit, gom vo nguyén t¥ va hat nhan nguyeén ti.
(4) So dién tich hat nhan dac trung cho mét nguyén to.
(5) Hat nhan nguyén t& ludén mang dién tich duwong.
(6) Cac electron chuyén dong xung quanh hat nhan khong theo quy dao xac dinh.
S6 phét biéu diang 1a :
A.2 B.5 C.4 D.6
Cau 52. Cho cau hinh e nguyén tir ciia cac nguyén t6 sau
X. 1s°2s*2p° 3s°3p*. Y. 1s2s*2p° 3s'. Z. 1s°2s°2p° 3s?3p°3d'°4s'.  T. 1s°2s°2p°
S6 nguyén ti nguyén to la kim loai:
A. 1l B.3 C.2 D.4
Cau 53. Hé Mat Troi gom Mdt Troi & trung tam va cac thién thé quay quanh theo nhitng
quy dao xac dinh. Hay cho biét m6 hinh nguyén tr cia nha khoa hoc nao dwgc goi la mo
hinh hanh tinh nguyén t, twong tw nhw hé Mat Troi?
A. Mo hinh nguyeén tir Thomson.
B. Mo hinh nguyén t&r Rutherford — Bohr.
C. M6 hinh nguyén t&t Chadwick.
D. M6 hinh nguyén tir Newton.
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Cau 54. Lithium 1a mét nguyén t6 cé nhiéu cong dung, dugc st dung trong ché tao may bay
va trong mot so loai pin nhat dinh. Pin Lithium-Ion (pin Li-
Ion) dang ngay cang pho bién, nd cung cap nang lwgng cho
cudc song cua hang triéu nguwoi moi ngay thong qua cac
thiét bi nhv may tinh xach tay, dién thoai di dong, xe
Hybrid, xe dién,... nhd trong lwgng nhe, cing cap nang

lvgng cao va kha nang sac lai. Dya vao cau hinh electron

nguyén tt hay dy doan lithium la
A. Kim loai B. Phi kim C. Khi hiém D.CaAvaB

Cau 55. Sulfur dwoc ding nhiéu trong cong nghiép véi ° nin o

cac ing dung khac nhau. Sulfur c6 dan xudt chinh 1a = 1 i

9 STATE OF MATTER
GAS LIQUID ART

acid sulfuric (H,SO.), dwgc danh gid 1a mot trong Ly 4
nhitng nguyén t6 quan trong nhdt dugc dung nhuw - :Aﬂ

A 1en " N N . P— Sulfur
nguyén liéu cong nghiép va dugc xem la quan trong bac zn 6a m'\r\us 32,065

e 34

48(:d IS s g
. . N en , | T
sulfur dugc st dung trong ac quy, bot gidt, lwvu hod cao FiEfmFoniFri® oa"

nhat v&i moi linh vire cta kinh té thé gidi. Ngoai ra,

su, thu6c diét ndm va dung trong san xuat phan bong phosphate. Vi ban chat dé chay, né
con duge dung trong cac loai diém, thu6c sting va phao hoa. Sulfur néng chdy con dugc
dung dé tao cac 16p kham trang tri trong sdn pham do go. Dya vao cdu hinh electron nguyén
t* hay dy doan Sulfur la

A. Kim loai B. Phi kim C. Khi hiém D.CadAvaB
Cau 56. Trong cong nghiép han kim loai, Argon duwgc stt dung nhw
la mo6i trwong khi tro, phuc vu han kim loai khi tro va han vonfram
khi tro. Nguyén tir Argon c6 so khoi bang 40 va 22 neutron. Dya
vao cdu hinh electron nguyén t& hdy dw doan Argon la:

A. Kim loai B. Phi kim

C. Khi hiém D.CadAvaB

Cau 57. Natri (Sodium) la tén mot nguyén t6 hoa hoc hoa

tri mot trong bang tuan hoan nguyeén t6 c6 ky hiéu Na va so
hiéu nguyén t¢ bang 11. Nhiéu hgp chit cta natri dugc s
dung réng rai nhw Sodium hydroxide dé lam xa phong va
sodium chloride dung lam chat tan bang va la mot chat dinh

dwong(mudi an). Natri 1a mot nguyén t6 thiét yéu cho tat ca

dong vat va mot so thyc vat. Cau hinh electron cia nguyén
ti Sodium la:
A. 15°2s°2p*.

. 1s72s*2p°. C. 1s°2s72p°. D. 1s2s*2p°3s’.
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Cau 58. X duwge dung lam chat ban dan trong ki thuat vo tuyén dién, ché tao pin Mat Troi.
Nguyén tit cta nguyén t6 X cé 3 16p electron. LEp ngoai cung céd 4 electron. Cau hinh

electron cua nguyeén t X la:

A. 1s2s*2p°. B. 1s°2s°2p°. C. 1s°2s2p°3s°3p>.  D. 1s*2s°2p°3s’.
Cau 59. Calcium la nguyén t6 rat thiét yéu cho sy séng. Mitc calcium trong cac loai dong
vat c6 vu duge kiém soat chat. Trong co thé thi c6 dén 98%
calcium ndm & xuwong va rang. 2% con lai 1a cac ion nam
trong mau dé thwc hién cac chitc nang than kinh co va dong
mau. Calcium trong bang tuan hoan nguyén t6 c6 ky hiéu Ca

va s0 hiéu nguyén t& bang 20. Cau hinh electron cta
nguyén ti Calcium la:
A. 152s*2p° s°3p%4s°. B. 1s°2s°2p° s*3p°4s’.
C. 1s°2s*2p°3s°3p°. D. 1s°2s*2p°3s’.
Cau 60. Aluminium c6 rat nhiéu wng dung trong cudc séng. Kim loai nay dugc cac thuong

hiéu tai Viét Nam dung dé tao thanh vé mdy bay do do bén chac va

mong nhe cta né. Aluminium cling dwgc dug dé san xuat cac thiét

| bi va dung cu sinh hoat nhw no6i, chdo, cac duwong day tai dién, cac

loai ctra,... Cau hinh electron ctia nguyén t&@ Aluminium (Z = 13)
theo 6 orbital la:

A. |1l i (U I I S Tl oot
!

B. | 1! i IEEREERE’ Tl i Tt
!

C.|1! i tipregrl Tl 1 1
!

D.| 1! i (U R Tl i
!

Cau 61. Trong bang tudn hoan cac nguyén t6 hdéa hoc cia Mendeleev nam 1869, cac
nguyén t6 dugc sap xép thit tw nhw thé nao?

A. Tang dan theo khoi lwvgng nguyén tw

B. Giam dan theo khoi lwgng nguyén t

C. Tang dan theo s6 hiéu nguyén tir

D. Giam dan theo s6 hiéu nguyén t
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Cau 62. Tinh dén nam 2016, c6é bao nhiéu nguyén t6 dugc xac dinh trong bang tuan hoan
cac nguyén t6 hoa hoc?

A. 118 nguyén t6 B. 119 nguyén to C. 120 nguyénté  D. 121 nguyén to
Cau 63. Bang tuan hoan hién dai ngay nay dugc xay dung trén co s& nao?

A. Moi lién hé giita dién tich hat nhan va s6 hiéu nguyén t

B. Moi lién hé giita s6 hiéu nguyén ti va tinh chit cia nguyén to

C. Mai lién hé gitra dién tich hat nhan va tinh chat nguyén t6

D. Mai lién hé giira tinh chat nguyén t6 va khoi lwgng nguyén t
Cau 64. So6 tht ty ctia 6 nguyén t6, chon cau sai ?

A. La s0 hiéu nguyén ty cia nguyén t6 trong 6

B. Bang s0 p ctia nguyén to

C. KihiéulaP

D. Bang so dién tich hat nhan cda nguyén t6
Cau 65. Chu ki:

A. Bang s6 hiéu nguyén ti¥ ciia nguyén t6 hoa hoc

B. La day nguyén t6 ma nguyén tr c6 cung so e 16p ngoai cung

C. SO thi tw chu ki bang so e ctia nguyén t

D. La day nguyén t6 ma nguyén tr c6 cung l6p e
Cau 66. Chu ki la day nguyén t6 ma nguyén tr ctia chiing c6 s6 16p e, duwgc sap xép nhu thé
nao?

A. Tang dan cua dién tich hat nhan

B. Tang dan cua khoi luvgng nguyén tw

C. Giam dan cua dién tich hat nhan

D. Giam dan ctia khoi lwvgng nguyén tw
Cau 67. S6 nguyén t6 trong chu ki 7 1a bao nhiéu?

A.8 B. 18 C. 20 D. 32
Cau 68. Trong bang tuan hoan, c6 bao nhiéu nguyén t6 khi hiém?

A. 90 B. 20 C.8 D.?2
Cau 69. Trong bang THHH c6 bao nhiéu chu ky?

A.6 B.7 C.8 D.9

Cau 70. Cac phat biéu sau, c6 bao nhiéu phat biéu dung?
1. C6 2 loai chu ky la VII A va VII B
2. Chu ky 1 c6 s6 nguyén to it nhat
3. Trong mot chu ki, cac nguyén td dugc sap xép thanh cot
4. Trong 1 chu ki cac nguyén t6 c6 tinh chat hoa hoc twong tw nhau
A.l B.2 C.3 D. 4
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Cau 71. Mot nguyén t6 R ¢6 cdu hinh electron: 1s°2s°2p®3s*3p*, cong thitc hgp chéat cua R
v6i hidro va cong thitc oxit cao nhat la:

A. RH,, RO. B. RH,, RO;. C. RH,, RO,. D. RH;s, R,0:s.
Cau 72. Nguyén t0 X ¢6 cdu hinh electron 1a 1s°2s°2p®. Vay vi tri X trong bang tuan hoan
va cong thitc hgp chat khi véi hidro cua X la:

A. Chu ki 2, nhém VA, HXO:s.

B. Chu ki 2, nhom VA, XH,.

C. Chuki 2, nhom VA, XH;.

D. Chu ki 2, nhom VA, XH,.
Cau 73. X va Y la 2 nguyén t6 thudc 2 chu ki lién tiép nhau trong cing 1 nhém A cta bang
tuan hoan. X c6 dién tich hat nhan nhé Y. Téng s6 proton trong hat nhan caa 2 nguyén t la
32.Xvayla?

A.Mg, Ca B. Na, K C.CL Br D. Mg, Al
Cau 74. Cho 2 nguyén t6 X, Y thudc cung 1 nhém va & 2 chu ki lién tiép, tong so dién tich
hat nhan cua X va Y la 58. Biét Z, < Zy. X la:

A. Mn B. Aa C. Al D. Ca
Cau 75. Hai nguyén t6 X va Y nam ¢ 2 nhém A lién tiép va thudc cung 1 chu ki. Ching c6
thé tao dugc hgp chat c6 cong thitc X,Y, trong do tong so proton la 23. X ¢6 s6 hiéu nguyén
tor la?

A.7 B.8 C.9 D. 11

Cau 76. X va Y la hai nguyén t6 thuéc nhém A va thudc cung mot chu ki ctia bang tuan
hoan. X la m6t kim loai va Y 1la mot phi kim. Tong s6 electron héa tri cia X va Y la 8. Phat
biéu nao sau day la ding?

A. Néu X la Al thi Y c6 thé 1a CL

B. Néu Y la Se thi X c6 thé la Zn.

C. X va'Y c6 thé tao thanh hop chat c6 cong thitc hoa hoc XY.

D. X va'Y c6 thé la nhitng nguyén t6 thudc nhom IVA.
Cau 77. X va Y la hai nguyén t6 ké tiép nhau trong cing mot nhém A ctia bang tuan hoan.
Biét rang tong so electron trong nguyén t¥ X va Y la 30, so electron ctia X nhé hon so
electron ctia Y. Phat biéu nao sau day la sai?

A. X thudc chu ki nhé va Y thudc chu ki 16n ctia bang tuan hoan.

B. X va Y déu la nhitng kim loai.

C. X va Y déu ditng dau moi chu ki trong bang tuan hoan.

D. X va'Y déu co cung so 16p electron bao hoa.
Cau 78. Nguyén t6 R c6 tong s6 hat mang dién va khong mang dién la 34. Trong do s6 hat
mang dién nhiéu hon s6 hat khong mang dién la 10 hat. Ki hiéu va vi tri cta R trong bang
tuan hoan la:
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A. Ne, chu ki 2, nhém VIIIA

B. Na, chu ki 3, nhom IA

C. Mg, chu ki 3, nhom ITA

D. F, chu ki 2, nhé VIIA
Cau 79. Cho cac nguyén t6: Mg (12); Al (13); Si (14); P (15); Ca (20). Cac nguyén t6 thudc
cung mot chu ki la:

A. Mg, Al, Si, P B. P, Al, Si, Ca

C. Mg, Al, Ca D. Mg, Al, Si, Ca
Cau 80. Hai nguyén t6 X Y thudc hai 0 lién tiép trong bang THHH. Tong s6 hat mang dién
trong ca 2 nguyén ti X va Y la 66 biét Zx < Zy. Hai nguyén t6 do la:

A.SvaCl B.PvaS C.ClvaAr D.SivaP
Cau 81. Trong 20 nguyén té dau tién cua bang tuan hoan, dai lwgng nao sau day bién doi
tuan hoan?

A. Khdi lugng nguyén ti.

B. S0 proton trong hat nhan nguyén ti.

C. S6 notron trong hat nhan nguyén tt.

D. S6 electron 16p ngoai cung.
Cau 82. Nguyén nhan cua sy bién doi tuan hoan tinh chat ctia cac nguyén t6 la sy bién doi
tuan hoan?

A. cua dién tich hat nhan.

B. ctia s6 hiéu nguyén tu.

C. cau hinh electron 16p ngoai cung ctia nguyén tt.

D. cau truc I6p vo electron ciia nguyén ti.
Cau 83. Xét cac nguyén t6 trong cung mot chu ki, tinh chat nao sau day khong bién doi
tuan hoan?

A. SO electron 16p ngoai cung. B. S6 16p electron.

C. Hoa tri cao nhat véi oxi. D. Tinh kim loai.

Cau 84. Xét cac nguyén t6 nhom A, tinh chat nao sau day khong bién do6i tuan hoan?

A. SO electron 16p ngoai cung. B. S6 16p electron.
C. Hoa tri cao nhat véi oxi. D. Tinh kim loai.

Cau 85. Khi xép theo chiéu tang dan cta dién tich hat nhan, dai lwgng nao sau day khong
bién doi tuan hoan?

A. Ban kinh nguyén tt. B. SO notron.

C. Tinh kim loai, tinh phi kim. D. b6 am dién.
Cau 86. Nguyén tac sap xép cac nguyén td trong bang tuan hoan nguyén t6 hoa hoc:

A. Cac nguyén t6 dugc xép theo chiéu tang dan cua dién tich hat nhan nguyén tt.

B. Cac nguyén td dugc xép theo chiéu gidm dan cta dién tich hat nhan nguyén tu.
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C. Céc nguyén t6 c6 cung so 16p electron trong nguyén tit sé dugc xép thanh mot nhom.
D. Céac nguyén t6 c6 cung so6 16p electron 16p ngoai cung sé duwgce xép thanh mot hang &
chu ki.
Cau 87. Tinh chat ctia cac nguyén t6 va don chat, cling nhw thanh phan va tinh chat tao nén
tlr cac nguyén td do
A. bién doi lién tuc theo chiéu tang cta khoi lwgng nguyén ti.
B. bién d6i tuan hoan theo chiéu tang cua khoi lwgng nguyén tir.
C. bién d6i lién tuc theo chiéu tang cua dién tich hat nhan.
D. bién do6i tuan hoan theo chiéu tang cta dién tich hat nhan.
Cau 88. D€ sap xép cac nguyén to trong bang tuan hoan, ngwoi ta dwa vao
A. S6 proton trong hat nhan va ban kinh nguyén ta.
B. Khoi lvgng nguyén tit va sé electron trong nguyén ti.
C. S0 khoi va so electron héa tri.
D. SO dién tich hat nhan va cau hinh electron nguyén ttr.
Cau 89. Co6 nhirng tinh chat sau day ctia nguyén t6:
(1) Tinh kim loai — phi kim;
(2) Bo am dién;
(3) Khoi lwgng nguyén tw;
(4) Cau hinh electron nguyén tt;
(5) Nhiét do so6i ctia cac don chat;
(6) Tinh axit — bazo cua hgp chat hidroxit;
(7) Hoéa tri ctia nguyén t6 trong hgp chat véi oxi.
Trong cac tinh chat trén, so tinh chat bién d6i tuan hoan trong mot chu ki la
A.3 B.4 C.5 D.6
Cau 90. Ban kinh nguyén tt phu thudc vao yéu té nao?
A. Cau hinh electron nguyén tt;
B. Khoi lwvgng nguyén tt.
C. Nang luvgng ion hoa;
D. Luc hut gitra hat nhan véi cac electron 16p ngoai cung.
Cau 91. Khang dinh sai 1a?
A. Tinh kim loai la tinh chat cia mot nguyén t6 ma nguyén t& dé nhuwdng electron
B. Tinh kim loai la tinh chdt ciia m6t nguyén t6 ma nguyén tir dé nhan electron
C. Trong mot chu ki, theo chiéu tang dan cda dién tich hat nhan tinh kim loai cta céac
nguyén t6 giam dan, tinh phi kim tang dan
D. Trong mot nhom, theo chiéu tang dan cua dién tich hat nhan tinh kim loai cta cac
nguyén té giam dan, tinh phi kim tang dan
Cau 92. Trong mot chu ki, theo chiéu gidm dan cta dién tich hat nhan thi:
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A. ban kinh nguyén t gidm dan, tinh kim loai tang dan.
B. ban kinh nguyén ti* gidm dan, tinh phi kim tang dan.
C. ban kinh nguyén t tang dan, tinh phi kim tang dan.
D. ban kinh nguyén tr tdng dan, tinh kim loai giam dan.
Cau 93. Trong chu ki, tir trai sang phai, theo chiéu dién tich hat nhan tang dan:
A. Tinh kim loai tdng, tinh phi kim gidm.
B. Tinh kim loai gidm, tinh phi kim tdng.
C. Tinh kim loai tang, tinh phi kim tang.
D. Tinh kim loai giam, tinh phi kim giam.
Cau 94. Cac nguyén to tir Li dén F, theo chiéu tang cda dién tich hat nhan thi
A. ban kinh nguyén t tang, do am dién giam.
B. ban kinh nguyén t¢ va d6 am dién déu tang.
C. ban kinh nguyén t gidm, do am dién tang.
D. ban kinh nguyén tr va do am dién déu giam.
Cau 95. Trong mot nhéom A (trtt nhém VIIIA) theo chiéu tang cta dién tich hat nhan
nguyeén tw thi
A. tinh phi kim gidm dan, ban kinh nguyén t tang dan.
B. tinh kim loai tang dan, d6 am dién tang dan.
C. d6 am dién giam dan, tinh phi kim tang dan.
D. tinh kim loai tang dan, ban kinh nguyén t& giam dan.
Cau 96. Trong nhém A, theo chiéu tang cua dién tich hat nhan, tinh kim loai bién doi theo

chiéu nao cho dudi day?

A. Tang dan. B. Gidm dan.
C. Khong thay doi. D. Khéng bién doi mot chiéu.
Cau 97. So sanh tinh kim loai ctia Na, Mg, K dung la
A. Na >Mg >K. B. K >Mg >Na. C.Mg>Na>K. D.K>Na>Msg.
Cau 98. So sanh tinh phi kim cta F, S, ClI ding la
A.F >S >CL B. Cl >S >F. C.F>Cl >S. D. S >Cl >F.
Cau 99. Day nguyén t6 nao sau day dugc sap xép theo chiéu tang dan tinh kim loai?
A. Li, Be, Na, K. B. Al, Na, K, Ca.
C. Mg, K, Rb, Cs. D. Mg, Na, Rb, Sr.
Cau 100. Day nao sau day sap xép theo chiéu tinh phi kim tang dan?
A.Q, S, Se, Te. B.Te, Se, S, 0.
C.0O,S, Te, Se. D. Te, Se, O, S .
Cau 101. Nguyén t6 M c6 s6 hiéu nguyén ti la 29. M thudéc nhém nao cia bang tuan hoan?
A.ITA B. IIB C.1IA D.IB
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Cau 102. Nguyén t6 M thudc chu ki 3, nhém IVA cuia bang tudn hoan. S6 hiéu nguyén t
cla nguyén t6 M la.

A. 14 B. 16 C. 33 D. 35
Cau 103. Cho hai nguyén t6 L. va M ¢6 cling cau hinh electron 16p ngoai cuing la ns®. Phat
biéu nao sau day vé M va L lu6n ding?

A. L va M déu la nhitng nguyén t6 kim loai.

B. L va M thudc cting mot nhém trong bang tuan hoan.

C. L va M déu la nhitng nguyén t6 s.

D. L va M c6 2 electron ¢ ngoai cung.
Cau 104. Cho cac nguyén to sX, 11Y, 20Z vaT. SO electron héa tri ciia nguyén t&r cac
nguyén t6 tang dan theo thit ty:

A.X<Y<Z<T. B.T<Z<X<Y.

C.Y<Z<XKT. D.Y<X<Z<T.
Cau 105. X va Y la hai nguyén to ké tiép nhau trong cung mot nhém A ctuia bang tuan hoan.
Biét rang tong so electron trong nguyén t¥ X va Y la 30, so electron cia X nhé hon so
electron ctia Y. Phat biéu nao sau day la sai?

A. X thudc chu ki nhé va Y thudc chu ki 16n ctia bang tuan hoan.

B. X va Y déu la nhitng kim loai.

C. X va'Y déu ding dau moi chu ki trong bang tuan hoan.

D. X va'Y déu c6 cung s6 16p electron bao hoa.
Cau 106. X va Y la hai nguyén t6 thuoc nhom A va thudc cuing mét chu ki ctia bang tuan
hoan. X la m6t kim loai va Y 1la mot phi kim. Tong s6 electron héa tri cia X va Y la 8. Phat
biéu nao sau day la ding?

A. Néu X la Al thi Y c6 thé la Cl.

B. Néu Y la Se thi X c6 thé la Zn.

C. Xva'Y c6 thé tao thanh hgp chat c6 cong thitc héa hoc XY.

D. X va 'Y c6 thé la nhitng nguyén t6 thuoc nhom IVA.

Cau 107. Nhém A bao gom cac nguyén to:

A. Nguyén t6 s B. Nguyén t6 p
C. Nguyén t6 d va nguyén to f D. Nguyén t0 s va nguyén to p
Cau 108. Trong bang hé thong tuan hoan cac nguyén td, s6 chu ki nhé va chu ki 16n la:
A.3va3 B.4va3 C.3va4 D.4va4
Cau 109. Nguyén td M c6 so6 hiéu nguyén tir la 11. M thudc nhém nao cia bang tuan hoan:
A. ITIA B. IIB C.IB D. IITA

Cau 110. Nguyén t6 R c6 tong s6 hat mang dién va khong mang dién la 34. Trong do6 so hat
mang dién nhiéu hon s6 hat khong mang dién la 10 hat. Ki hiéu va vi tri ucar R trong bang
tuan hoan la:
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A. Ne, chu ki 2, nhém VIIIA B. Na, chu ki 3, nhém IA
C. Mg, chu ki 3, nhom ITA D. F, chu ki 2, nh6 VIIA
Cau 111. Mo ta sy hinh thanh ion cia nguyén tit S (Z = 16) theo quy tac octet la
A.S +2e — S*
B.S — S*'+ 2e
C.S — S¥+ 6e
D.S — S*+ 2e
Cau 112. bé dat dugc quy tac octet, nguyén ti¥ potassium (Z= 19) phai nhwong di
A.2 electron
B. 1 electron
C. 3 electron
D.4 electron
Cau 113. bé dat dugc quy tac octet, nguyén ti nitrogen (Z= 7) phdi nhan thém
A.2 electron
B.1 electron
C.3 electron
D.4 electron
Cau 114. Ton lithium c6 cau hinh electron cta khi hiém twwong ng nao
A.He
B.Ne
C.Ar
D.Kr
Cau 115. Ion hydrogen c6 cau hinh electron cia khi hiém twong tng nao
A.He
B.Ne
C.Ar
D.Kr
Cau 116. Ion aluminium c6 cau hinh electron cta khi hiém twong tng nao
A.He
B.Ne
C.Ar
D.Kr
Cau 117. Ion fluorine c6 cau hinh electron cta khi hiém twong ng nao
A.He
B.Ne
C.Ar
D.Kr
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Cau 118. Nguyén ti* nguyén td nao sau day c6 xu huwéng nhuwong di 1 electron khi hinh
thanh lién két héa hoc?

A.Helium

B. Fluorine

C. Aluminium

D.Sodium
Cau 119. Nguyén t* nguyén té nao sau day c6 xu huwéng nhuwong di 2 electron khi hinh
thanh lién két héa hoc?

A.Magnesium

B. Fluorine

C. Aluminium

D.Sodium
Cau 120. Nguyén t* nguyén t6 nao sau day c6 xu huwéng nhuwong di 3 electron khi hinh
thanh lién két héa hoc?

A.Helium

B. Magnesium

C. Aluminium

D.Sodium
Cau 121. Nguyén t&r nguyén t06 nao sau day cé xu hwéng nhan thém 2 electron khi hinh
thanh lién két héa hoc?

A.Oxide

B.Neon

C.Carbon

D.Magnesium
Cau 122. Nguyén t&r nguyén t6 nao sau day cé xu hwéng nhan thém 1 electron khi hinh
thanh lién két héa hoc?

A.Oxide

B. Neon

C.Fluorine

D.Magnesium
Cau 123. Nguyén tr X c6 dién tich hat nhan 1a +20. Khi hinh thanh lién két héa hoc, X c6
xu huwéng

A.nhuong 8 electron

B.nhan 6 electron

C.nhan 2 electron

D.nhuong 2 electron
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Cau 124. Nguyén tr X c6 dién tich hat nhan la +8. Khi hinh thanh lién két hoa hoc, X c6 xu
huéng
A.nhuong 8 electron
B.nhan 6 electron
C.nhan 2 electron
D.nhuong 2 electron
Cau 125. Nguyén tir X c6 dién tich hat nhan la +11. Khi hinh thanh lién két héa hoc, X co
xu huéng
A.nhuong 2 electron
B.nhan 3 electron
C.nhan 1 electron
D.nhuong 1 electron
Cau 126. Nguyén ti¢ Y c6 15 proton. Khi hinh thanh lién két héa hoc Y c6 xu hwéng hinh
thanh ion c6 cau hinh electron la
A.1s°2s*2p®3s%3p®
B. 15°2s*2p°®3s”3p°
C.1s%25°2p°
D.1s°2s*2p°3s°3p°4s®
Cau 127. Nguyén t¢ X c6 9 electron. Ion duwgc tao thanh tir X theo quy tdc octet c6 so e 1a
A.8 electron
B.9 electron
C.10 electron
D.12 electron
Cau 128. Nguyén tr X c6 8 electron. Ion dugc tao thanh tit X theo quy tac octet c6 s6 e la
A.8 electron
B.9 electron
C.10 electron
D.12 electron
Cau 129. Nguyén ti X c6 11 electron, ion duwgc tao thanh tir X theo quy tac octet c6 so e la
A.8 electron
B. 9 electron
C.10 electron
D. 12 electron
Cau 130. Nguyén ti¥ X c6 20 electron. Ion dugc tao thanh tir X theo quy tac octet ¢6 so e la
A. 18 electron
B. 19 electron

C.8 electron

76



D.9 electron
Cau 131. Hai nguyén t* cia nguyén t6 X va Y c6 cau hinh electron & 16p ngoai ctung la
4p* va 4s® Tong so electron & hai phan 16p ngoai cung cta X va Y la 7. Biét X khong phai la
khi hiém. Vay Y va X lan luot la:

A. K va Br. B. Ca va Br. C.Kvas. D. CavaS.
Cau 132. Anion X va cation Y** déu c6 cau hinh electron 16p ngoai cung la 3s°3p°. Vi tri
cla cac nguyén to trong bang tuan hoan cac nguyén té hoa hoc la:

A. X ¢6 s6 thit tw 17, chu ki 4 nhom VIIA, Y c6 s6 th tw 20 chu ki 4 nhom ITA

B. X c6 so0 thit ty 18, chu ki 3 nhém VIA, Y ¢6 so thit tw 20 chu ki 4 nhém ITA

C. X c6s0 thit tw 17, chu ki 3, nhom VIIA, Y c6 so thit tw 20 chu ki 4 nhém ITA

D. X c6 so thit ty 18, chu ki 3 nhém VIIA, Y ¢6 s6 thit tw 20 chu ki 3 nhém ITA
Cau 133. Hai nguyén t6 X va Y thudc hai nhém chinh ké tiép nhau trong mot chu ky co
tong soO proton trong hai hat nhan nguyén tr 1a 51. S6 hiéu nguyén tt caa X, Y lan luot la

A.X (Z =25), Y(Z = 26) B. X (Z=20),Y (Z = 31)

C.X(Z=21),Y (Z=30) D. X (Z = 22), Y(Z = 29)

Cau 134. Trong mot chu ki, ban kinh nguyén tt cac nguyén to.

A. Tang theo chiéu tang dan cta dién tich hat nhan.

B. Giam theo chiéu tang dan cta dién tich hat nhan.

C. Gidm theo chiéu tang cua tinh phi kim.

D. B va C déu ding.

Cau 135. X la nguyén t6 phi kim c6 héa tri cao nhat véi oxi bang hoa tri véi hidro. S6
nguyén t6 thoa man diéu kién trén la:

A.2 B.4 C.3 D.1
Cau 136. Tim cau sai trong cac cau sau day:

A. Béang tuan hoan gém c6 cac 6 nguyén td, cac chu ki va cdc nhom.

B. Chu ki la day cac nguyén t6 ma nhitng nguyén t¥ ctia chiing c6 cung so 16p electron,
dugc sap xép theo chiéu dién tich hat nhan tang dan.

C. Bang tuan hoan cé 7 chu ki. S6 thi ty ctia chu ki bang s6 phan 16p electron trong
nguyén tu.

D. Bang tuan hoan c6 8 nhém A va 8 nhém B.

Cau 137. Hai nguyén t6 X va Y la hai nguyén t6 & hai nhom A ké tiép nhau c6 tong dién
tich dwong bang 23 va cung thuéc mét chu ki. X va Y la:

A.NvaS$S B.SivaF C.OvaP D. Na va Mg
Cau 138. Nguyén t6 M thudc chu ki 3, nhém VIA cta bang tuan hoan. S6 hiéu nguyén t
ctia nguyén to M la

A.14 B. 16 C.33 D. 35

77



Cau 139. Cho cac nguyén t6: Mg (12); Al (13); Si (14); P (15); Ca (20). Cac nguyén to
thudc cung mot chu ki la:
A. Mg, Al Si, P B. P, Al, Si, Ca
C. Mg, Al, Ca D. Mg, Al Si, Ca
Cau 140. Nguyén t6 Ca c6 s6 hiéu nguyén ti la 20. Phat biéu nao sau day vé Ca
la khong dung?
A. SO electron ¢ vo nguyén ti¥ ctia nguyén t6 Ca la 20
B. V0 cta nguyén tt Ca c6 4 16p electron va 16p ngoai cung c6 2 electron
C. Hat nhan ctia nguyén t6 Ca c6 20 proton
D. Nguyén t6 Ca la mé6t phi kim
Cau 141. Lién két ion dugc tao thanh giita?
A. Hai nguyén t kim loai.
B. Hai nguyén tr phi kim.
C. Mot nguyén tit kim loai dién hinh va mot nguyén ti phi kim dién hinh.
D. Ba nguyeén t trg 1én.
Cau 142. Trong cac phan &ng hoa hoc, nguyén tr kim loai thwong cé khuynh huéng?
A. Nhan thém electron.
B. Nhan hay nhuwong electron phu thudc vao tirng phan ng cu thé
C. Nhuong bét electron.
D. Nhan hay nhwong electron phu thudc vao tirng kim loai cu thé.
Cau 143. Noi dung nao sau day sai khi néi vé ion?
A. Ton la phan t&* mang dién.
B. Ion am goi la cation, ion duong goi la anion.
C. Ion c6 thé chia thanh ion don nguyén t¥ va ion da nguyén ttr.
D. Ion dugc hinh thanh khi nguyén t&¢ nhuwong hay nhan electron.
Cau 144. Tim phat biéu dung:
A. Lién két ion dugc hinh thanh do lwc hit tinh dién giita ion dwong va ion am.
B. Lién két ion dwgc hinh thanh gitta phan t& phan cyc véi phan ti phan cye khac.
C. Lién két ion dugc hinh thanh do Iyc hit gitta m6t phan t&r véi mot phan tir khac.
D. Lién két ion dwgc hinh thanh do lyc hit gitta mot nguyén ti véi mot nguyén tir khac
Cau 145: Hgp chat ion co6 tinh chat:
A. La chét ran, c6 nhiét do nong chay thap.
B. Dan dién ¢ trang thai nong chay hay dung dich.
C. Thuong kho hoa tan trong nuéc.
D. Dan dién & trang thai ran hay tinh thé.
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Cau 146: Nguyén t cua nguyén td6 X c6 cdu hinh electron 1s*2s*2p°3s°3p°4s’, nguyén t
ctia nguyén t6 Y ¢6 cau hinh electron 1s°2s*2p°. Lién két héa hoc gitta nguyén tx X va

nguyén t Y thudc loai lién két nao?

A. Kim loai. B. Cong hoa tri. C. Ion. D. Cho — nhan.
Cau 147: Trong tinh thé NaCl, nguyén t6 Na va Cl ¢ dang ion va c6 so electron lan luot 1a?
A. 10 va 18. B. 12 va 16. C. 10 va 10. D.11va17.
Cau 148: Phan tt nao sau day dugc hinh thanh tr lién két ion?
A. HCL B. KCL C.NCl3, D. SOy,

Cau 149: Nguyén tir nao dudi day can nhuwdng 2 electron dé dat cau tric ion bén?
A. A(Z =8). B.B(Z=9). C. C(Z=11). D. D(Z =12).
Cau 150: Trong ion Na™, chon phuong an diing:
A. S6 electron nhiéu hon s6 proton. B. S0 proton nhiéu hon so electron.
C. S0 electron bang sé proton. D. SO electron bang hai 1an so proton.
Thi nghiém nuoi tinh thé alum sau day dung chung cho cac cau héi tir 151 — 155.
Giai doan 1:
. Bun &m (khoadng 50°C) khodng 50 mL nwéc trong coc thuy tinh
. Hoa tan mu6i alum vao dé thu dugc dung dich bao hoa & nhiét d6 do
. Rot dung dich con néng vao mot dia nong
. D€ ngudi dung dich dén nhiét do phong
. Sau khoang 1 ngay, nhitng tinh thé nhé xuat hién
. Dung kinh ltap dé chon 14y 1 tinh thé dep va trong su6t lam tinh thé mam

. Can than gan tinh thé mam vao dau ddy mém (bang keo hodc budc)

0 N O Ul A WIN

. Dung kinh lap kiém tra xem tinh thé mam c6 dich chac vao day treo khong?

Giai doan 2:

1. Dung c6c sach, 1dy mot lwgng hoa chat gap doi lwgng cé thé tan dwgc trong mot thé tich
nuwdc (vi du: 30g alum hoa tan dugc trong 100 mL nwdc & nhiét dd phong, thi 1dy 60g alum
cho vao 100 mL nwdc).

2. Khudy dung dich cho dén khi lwvgng chat tan toi da.

3. Pun néng dan dan dung dich, tiép tuc khuay trong Iic dun cho dén khi chat tan hoan toan
thi dirng dun.

4. Bé ngudi dung dich dén nhiét do phong

5. Can than nhing tinh thé mam vao dung dich. Pay coc bang 1 miéng bia.

6. Dat ca coc vao hop x6p dé 6n dinh nhiét do két tinh.

7. Theo ddi qua trinh két tinh, khi tdc do két tinh cham lai thi can b6 sung thém mudi.

8. Lay tinh thé ra khoi coc, phun 1 it nwdc dé rira tinh thé. Cha y khong cham tay vao tinh
thé.

9. Chuan bj lai 1 c6c dung dich nhw buée 1 - 4.
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10. Lap lai budc 5 - 8. Khi tinh thé to 1én, thi c6 thé phai thay dung dich md&i hang ngay.

Cau 151. Muc dich cta giai doan 1 trong thi nghiém la gi?
A. Tao tinh thé mam. B. Nuoi tinh thé 16n
C. Tao dung dich bao hoa. D. Tao dung dich qua bao hoa.
Cau 152. Trong thi nghiém trén, sau buéc thit 4 cia giai doan 2, thu dugc dung dich c6 tinh
chat nhw thé nao?
A. Bao hoa. B. Bang truong.
C. Qua bao hoa. D. Nhugc truong.
Cau 153. DBau khong phai la muc dich day coc bang miéng bia & bwdc thit 5 giai doan 2?
A. Tranh cho dung moi bay hoi nhanh.
B. Tranh bui dnh hwéng dén qua trinh két tinh.
C. On dinh nhiét do trong coc.
D. Tranh dnh séang chiéu vao coc.
Cau 154. Tai sao khong dwgc cham tay vao bé mat tinh thé & budc thir 8 giai doan 2?
A. Tay cham vao tinh thé sé lam md bé mat khién tinh thé thanh pham khong trong su6t.
B. Vi khuan trén tay sé can trd qua trinh két tinh.
C. M6 hoi tay sé phan ttng véi tinh thé.
D. Tinh thé mdi tao ra con mém, cham tay vao sé thay déi hinh dang tinh thé.
Cau 155. Chuyén gi sé xay ra néu thay doi lwgng Alum & buéc 1 giai doan 2 thanh 45g?
A. Lugng Alum it qua, khong thé két tinh dugc.
B. Qua trinh két tinh dién ra binh thuwong.
C. Giam lvgng Alum sé khién qua trinh két tinh chdam hon, mudn tinh thé dat kich thuéc
to phai thye hién két tinh, thay dung dich méi nhiéu lan.
D. Lwgng Alum it, qua trinh két tinh dién ra khong déu, khién tinh thé thanh pham hinh
dang khong can dai.
Cau 156: Hai nguyén t6 M va X tao thanh hgp chat c6 cong thitc la M, X. Cho biét:
Tong so6 proton trong hgp chat M»X bang 46.
Trong hat nhan cua M c6 n — p = 1, trong hat nhan ctia X con’ = p’.
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Trong hgp chidt M>X, nguyén td X chiém 8/47 khéi lwgng phan tw.
S6 hat proton trong hat nhan nguyén t& M, X va lién két trong hgp chat M,X la?

A. 19, 8 va lién két cong hda tri

B. 19, 8 va lién két ion

C. 15, 16 va lién két ion

D. 15, 16 va lién két cong hoa tri
Cau 157. Cho cac nhan dinh sau day:
(1) Lién két ion dwgc hinh thanh bdi lwc hit tinh dién tir cac dién tich trai dau.
(2) Hop chat ion thwong tan tot trong nudc.
(3) Hop chat ion thwong dan dién t6t & trang thai nong chay.
(4) Hop chat ion thwong dan dién t6t khi & dang dung dich.
(5) Lién két ion c6 cdp electron dung chung.
S6 nhan dinh ding la?

A. 2. B. 3. C. 4. D. 5.
Cau 158. X va Y déu la hgp chat ion cau tao thanh tir cac ion c6 chung cau hinh electron
1s22s22p6. Tong so hat proton, notron, electron trong phan t¥ X va Y lan lwgt 1a 92 va 60.
X vay lan luwot 1a?

A. MgO; MgF2.

B. MgF?2 hodc Na20; MgO.

C. Na20; MgO hoac MgF2.

D. MgO; Na20.
Cau 159. Nguyén tir nguyén t6 X c6 electron cudi cung thudc phan 16p s, nguyén tit nguyén
t0 Y co electron cudi cung thudc phan 16p p. X,Y déu thuoc nhom A. Biét rang tong so
electron trong nguyén ti ctia X va Y la 20. Ban chat cta lién két hoa hoc trong hop chat X —
Y 1a?

A. Sy gbp chung doi electron.

B. Su gbp doi electron tir mot nguyen ttr.

C. Sy twong tac yéu giita hai nguyén tiv c6 chénh léch do am dién 16n.

D. Lyc hut tinh dién gitta hai ion trai dau.
Cau 160. M thuoc nhém ITA, X thudc nhom VIA. Trong oxit cao nhat M chiém 71,43%
khoi lvgng, con X chiém 40% khoi lwgng. Lién két gitta X va M trong hgp chat thudc loai
lién két nao sau day?

A. Lién két ion.

B. Lién két cong hoa tri.

C. Lién két cho nhan

D. Lién két ion, lién két cong hoa tri.
Cau 161. Phan tt nao sau day c6 chita lién két cong hoéa tri?
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A. NaCl B. K,0O C.Cl, D. Fe;0,
Cau 162. Lién két trong phan t O, la lién két gi?

A. Lién két ion B. Lién két cho nhan

C. Lién két hydro D. Lién két cong hoa tri
Cau 163. Trong phan ti nao sau day chita toan 1a lién két don?

A. H,SO, B. Fe,O, C.H,0 D. CO,
Cau 164. Phan tr nao sau day c6 chita lién két d6i?

A.C,H.OH B.C,H, C. CaCl, D. HNO,
Cau 165. Phan tr nao sau day co chita lién két ba?

A. N, B. NH, C. 0, D. C¢H,

Cau 166. Cong thitc cau tao nao sau day la cong thitc Lewis?

A H:Q: B. §=0 c. B ATH D. 0=C=0

H

Cau 167. Phat biéu nao dung khi noéi vé lién két cho nhan:

A. Lién két cho nhan la mot trwong hop dac biét cuaa lién két cdng hda tri.

B. Lién két cho nhan la mot treong hgp dac biét cda lién két ion.

C. Lién két cho nhan la lién két cong hoa tri ma trong d6 cdp dién ti¥ dung chung cé
nguon goc tr cd hai.

D. Trong lién két cho nhan c6 sy trao doi dién tich gitta hai phan tt.
Cau 168. Phan tr nao sau day c6 chita lién két cho nhan?

A. SO, B. HCI C. H,CoO, D. CO,
Cau 169. Lién két cong hoa tri la gi?

A. Lién két dugc tao nén giita 2 nguyén tir bang maét hay nhiéu cap electron chung.

B. Lién két dugc tao nén gitra 2 nguyén t6 bang madt hay nhiéu cap electron chung.

C. Lién két dugc hinh thanh béi lyc hit tinh dién gitta cac ion mang dién tich trai dau.

D. Lién két dwgc tao nén giita 2 nguyén tir bang mot hay nhiéu cadp electron c6 nguén
goc tir mot trong 2 phan tir do.
Cau 170. No6i cot A v6i cot B:

Cot A CotB
1. Lién két don a) Metan
2. Lién két do6i b) Nitrogen
3. Lién két ba ¢) Acid nitric
4. Lién két cho nhan d) Ethene
A. 1-a; 2-c; 3-d B. 1-a; 3-b; 4-c
C. 2-a; 3-b; 4-c D. 1-b; 2-d; 4-c
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Cau 171. Ta c6 do am dién cta Cacbon la 2,55; cta Hidro 2,20. Dwa vao hiéu d6 am dién
em hdy cho biét phan tit CH, c6 lién két thudc loai nao?

A. Lién két ion.

B. Lién két cong hoa tri c6 curc.

C. Lién két cong hoa tri khong cuc.

D. Lién két hydro.

Cau 172. Sy xen phu cda hai obital theo cach xen phu truc sé tao nén lién két nao?
A. Lién két it B. lién két o
C. Lién két tinh dién D. Lién két don

Cau 173. Sy xen phu cua hai obital theo cach xen phu bén sé tao nén lién két nao?
A. Lién két it B. lién két o
C. Lién két tinh dién D. Lién két don

Cau 174. S6 lién két nt va lién két o trong phan t C;Hg 1a
A.l1va7 B.2va5 C.1va8 D.2va6

Cau 175. Day nao sau day gom cac chat déu co lién két n trong phan t?
A. CH,, Oy, Ny, H,S
B. CH,4, H,0, C,H4, CsHs
C. CH,, CHs, O, Ny
D. C;Hs, CO,, SO,, O,
Cau 176. Day nao sau day gom cac chat déu co6 toan lién két o trong phan t?
A. CHy, Oy, Ny, HoS
B. CH,4, H,0, C,Hs, C3Hg
C. C,Hg, CH4, NO,, NH3
D. C;Hg, CO,, SO,, O,
Cau 177. Nang lugng lién két (E,) ddc trung cho diéu gi?
A. D0 bén lién két B. D0 dai lién két
C. Tinh chat lién két D. Loai lién két
Cau 178. S6 phat biéu BPUNG khi néi ve lién két cong hoéa tri 1a:
1. Lién két cong hoa tri la lién két duwgc hinh thanh trén sy dung chung cac electron héa tri
gilta 2 nguyén tu.
2. Lién két cong hoa tri thwong hinh thanh gitra hai kim loai.
3. Lién két cong héa tri gom lién két cong hoa tri c6 cyre va khong cuc.
4. Lién két cho nhan la treong hop dac biét caa lién két cong hoa tri.
A. 1 B.2 C.4 D.3
Cau 179. S6 phat bisu PUNG khi néi vé lién két cong hoa tri la:
1. Lién két cong hoa tri dwgc biéu dién bang miii tén (- ) tir nguyén tir cho sang nguyén ti
nhan.
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2. Hiéu do am dién dwgc ki hiéu la AY.
3. Pa s0 cac hgp chat cong hda tri c6 thé hoa tan trong dung moi hitu co.
4. Sy xen phu truc gitra 2 obital hinh thanh lién két m.

A. 1l B. 3 C.2 D.4
Cau 180. So6 phat biéu SAI khi noéi vé lién két cong hda trj la:
1. Nang luong lién két dac trung cho d6 bén lién két dé trong phan ttr.
2. Nang lugng lién két cang 16n thi lién két cang bén, dén giéi han nhat dinh nang lwgng lién
két cang 16n do bén cang giam.
3. BGi vdi cac phan tir nhiéu nguyén tir, tong nang lwgng lién két trong phan tir bang nang
lwvgng can cung cap dé pha v& 1 mol phan tit d6 & thé khi thanh cac nguyén t& cda no.
4. Hiéu do am dién cho biét do bén cua lién két con cho biét trong phan tir d6 cap electron
dung chung sé léch vé nguyén t nao.

A. 2. B. 3 C.1 D. 4
Cau 181. Lién két hydrogen la

A. lién két dugc hinh thanh bai lwc hit tinh dién giita cac ion trai dau.

B. lién két dwgc hinh thanh bdi mot hay nhiéu cdp electron chung giita hai nguyén ttr.

C. lién két ma cap electron chung dugc dong gép tir mot nguyeén ti.

D. lién két yéu dwgc hinh thanh gitta nguyén t& H (da lién két v6i mot nguyén ti c6 do
am dién 16n) v4i mot nguyeén tr khac (c6 do am dién 16n) con cdp electron riéng.
Cau 182. Nhitng lién két c6 lwc lién két yéu nhu

A. lién két hydrogen va twong tac Van der Waals.

B. lién két ion va lién két cong hoa tri.

C. lién két ion va lién két hydrogen.

D. lién két hydrogen va lién két cong hoa tri.
Cau 183. Lién két hydrogen khéng dugc hinh thanh gifta hai phan t nao sau day?

A. 2 phan tt H, 0.

B. 2 phan t HF.

C. 1 phan t¢ H,O va 1 phan ttt CH..

D. 1 phan t* H,O va 1 phan tit NHs.
Cau 184. Loai lién két yéu dugc hinh thanh giita nguyén t H (da lién két v6i mot nguyén
tr c6 do am dién 16n, thuong 1a F, O, N) véi mot nguyeén tit khac (c6 do am dién 16n thwong
la F, O, N) con cap electron hda tri chwra tham gia lién két la

A. lién két ion

B. lién két cong hoa tri c6 cuc

C. lién két cong hoa tri khong cuc

D. lién két hydrogen
Cau 185. Nhiét do néng chdy va nhiét do s6i cta chat phu thudc chinh vao yéu t6 nao?
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A. Hai yéu t6: khoi lwgng phan tir va lién két gitta cac phan tir.

B. Hai yéu t6: s6 lvgng nguyén ti trong phan ti va lién két gitta cac phan ta.

C. Chi phu thudc vao khoi lwgng phan tir.

D. Chi phu thudc vao lién két giita cac phan tt.
Cau 186. Phat biéu nao sau day khong ding?

A. Lién két hydrogen c6 ban chat tinh dién.

B. O nhiét do thap, hydrogen fluoride (HF) ton tai & thé rin dwéi dang polimer (HF), nho
lién két hydrogen.

C. HF c6 tinh acid manh hon nhiéu so véi HCI.

D. D0 dai lién két 1a khoang cach gitta hai hat nhan cta hai nguyén tir tham gia lién keét.
Cau 187. Lién két hydrogen va twong tac van der Waals lam

A. tang nhiét d6 néng chay va nhiét d6 soi cua cac chat.

B. gidm nhiét do noéng chdy va nhiét do s6i ctia cac chat.

C. tang nhiét do nong chdy va giam nhiét do soi ctia cac chat.

D. gidm nhiét d6 nong chay va tang nhiét do soi ctia cac chat.
Cau 188. Mot loai lién két rat yéu, hinh thanh do lwc hit tinh dién giita cac cuc trai ddu caa
phan t, goi la

A. lién két cong hoa tri.

B. lién két ion.

C. twong tac van der Waals.

D. lién két cho — nhan.
Cau 189. Trong day halogen, tuwong tac van der Waals (1) ...... theo s (2) ..... cia so
electron (va proton) trong phan t¥, lam (3) ..... nhiét do néng chdy, nhiét do so6i cua cac chat

A. (1) Tang, (2) Tang, (3) Tang

B. (1) Tang, (2) Giam, (3) Tang

C. (1) Giam, (2) Tang, (3) Gidm

D. (1) Giam, (2) Tang, (3) Ting
Cau 190. Mitc do anh huédng cta twong tac van der Waals so véi lién két hydrogen

A. Yéu hon

B. Manh hon

C. Can bang

D. Khong so sanh duogc
Cau 191. bién vao cho trong:
S6 oxi héa cia mot nguyén ti trong phan tr la ...... (1)....cua nguyén ti nguyén to6 dé néu
gia dinh cap electron chung thudc han vé nguyén ti ctia nguyén t6 co ...... 2)....... 16n hon.

A. (1) dién tich, (2) do am dién.

B. (1) do am dién, (2) dién tich.
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C. (1) electron, (2) do am dién.
D. (1) do am dién, (2) electron.
Cau 192. Chat kh 1a chat:
A. Cho dién t¥ (electron), chita nguyén t6 c6 s6 oxi hoa tang sau phan @ng.
B. Cho dién t, chita nguyén t6 c6 s6 oxi hoa giam sau phan &ng.
C. Nhan dién t&, chita nguyén t6 c6 so oxi hda tang sau phan ng.
D. Nhan dién t&, chita nguyén t6 c6 s6 oxi héa gidm sau phan ng.
Cau 193. Chat oxi hda la chat:
A. Cho dién tt (electron), chita nguyén t6 c6 s6 oxi hoa tang sau phan ng.
B. Cho dién t, chita nguyén t6 c6 so oxi hoa giam sau phan ng.
C. Nhan dién t, chita nguyén t6 c6 so oxi hda tang sau phan ng.
D. Nhan dién t, chita nguyén t6 c6 so oxi hoa gidm sau phan @ng.
Cau 194. Hay cho biét nhitng cdp khai niém nao twong dwong nhau ?
A. Qua trinh oxi héa va su oxi hoa.
B. Qua trinh oxi héa va chat oxi hoa.
C.Qua trinh khw va sv oxi héa.
D.Qua trinh oxi héa va chat khi.
Cau 195. Loai phéan ttng héa hoc sau day luon ludn la phan @ng oxi héa -khit ?
A.Phén tng héa hgp.
B. Phan tng phan huy.
C.Phan tng thé.
D.Phén tng trung hoa.
Cau 196. Loai phan ttng hda hoc nao sau day luén luon khong phai la phan tng oxi hoa —
khtr?
A.Phén tng héa hgp.
B. Phan tng phan huy.
C.Phan tng thé.
D.Phan tng trao doi.
Cau 197. Cho phan tng. 2KMnO, + 16HCI - 2KCI +2MnCl, + 5Cl, + 8H,0. Vai tro cta
HCI trong phan tng la:
A.Chat oxi héa.
B. Chat kh.
C.Chat tao moi treong.
D.Vira la chat khtr, vira la chat tao moi troeong.
Cau 198. Trong phéan tng duwéi day, vai tro ctia H,S 1a. 2FeCl; + H,S - 2FeCl, + S + 2HCI
A. Chat oxi héa.
B. chat khu.
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C. Axit.
D. Vtra oxi héa vira khtt.
Cau 199. Cho phan &ng. 4HNOsa;sc nong + Cu - Cu(NOs), + 2NO, + 2H,0. Trong phan tng
tréen, HNO; dong vai tro la :
A. chat oxi hoa.
B. axit.
C. moi truong.
D. chat oxi h6éa va moi treong.
Cau 200. Cho qué trinh . Fe** - Fe*+ le. Pay la qua trinh :
A. Oxi hoa.
B. Khtr.
C. Nhan proton.
D. Tw oxi hoa — khr.
Cau 201. Trong phan &ng. 3Cu + 8HNO; = 3Cu(NOs), + 2NO +4H,0. S6 phan t& HNO;
dong vai tro chat oxi hoa la:
A.8.
B.6.
C.4.
D.2.
Cau 202. Nito trong chét nao sau day vira c6 tinh oxi hoa, vira c6 tinh khi?
A. NH.CL
B. NH;.
C. N..
D. HNQO:.
Cau 203. Chat hoac ion nao sau day c6 ca tinh khit va tinh oxi hoa?
A. SO..
B. F..
C. Al*.
D. Na.
Cau 204. Trong phén tng quang hop:
6CO, +6H,0 "> C¢H,00s + 60,. CO, dong vai tro 1a chat gi?
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Hinh. M6 ta vé qua trinh quang hop & cay.

A.Chat oxi héa.

B. Chat khu.

C.Vtra la chat oxi héa vira la chat khu.

D.Vira la chat oxi hoa vira la méi treong.
Cau 205. Trong phan tng.
3CH;CH,0H + K,Cr,0; + 4H,SO, = 3CH;CHO + Cry(SO4); + K,SO4+ 7H,0
Chat doéng vai tro chat oxi héa 1a chat nao?

A.K,Cr,0s.

B. Cry(SO4)s.

C.CH;CH,OH.

D.H,SO..
Cau 206. Phan tng oxi hoa — khtt noi phan ti la phan ng oxi héa — khit trong d6 nguyén to
thé hién tinh khtr va nguyén to thé hién tinh oxi h6a khac nhau nhung thudc cung mot phan
t. Trong cac phan ttng sau phan ¢ng nao la phan &ng oxi héa — khir ngi phan t?

A. 2KCIO; = 2KCIO +30..

B.Cl, + 2NaOH - NaCl +NaClO +H,O0.

C.2Al + 6HCI - 2AICI; + 3H..

D.H, + Cl, = 2HCI.
Cau 207. Phéan ng ty oxi héa - ti khttr la phan ting oxi hoa - khtr trong d6 nguyeéen tir
nhwong va nguyén tir nhan e thudc cung mét nguyén t6, ¢ cung s6 oxi héa ban dau va
thudc cung mot chat. Trong cac phan &ng sau, phan tng nao la phan &ng tw oxi héa - tw
khtr.

A.3Cl2+ 3Fe - 2FeCls.

B.CH4+ 202 - CO2+ 2H20.

C.NH4NO3 - N2+ 2H20.

D.CI2+ 6KOH - KClO3+ 5KCI + 3H20.
Cau 208. Tong hé so can bang cta cac chat trong phan ng dwdi day la:
Fe;04 + H,SO4 — Fey(SO4); + SO, + H.0

A. 21.
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B. 26.
C. 19.
D. 28.
Cau 209. Cho so do phan tng:
KMnO, + FeSO, + H,SO4 — Fey(SO,); + K:SO4 + MnSO, + H,O
Hé so ctia chat oxi héa va chat khtr trong phan tng trén lan luot la :
A.5va 2.
B. 2 va 10.
C.2vab.
D.5va 1.
Cau 210. Cho so do6 phan t@ng. Fe(OH), + HNO; — Fe(NOs); + NO + H,0O. Sau khi can
bang, hé s6 cta cac chat twong ng la:
A. 3, 10, 3, 1, 8.
B. 3, 28,9,1, 14.
C. 3, 26,9, 2, 13.
D. 2,28,6,1, 14.
Cau 211. Cho day céc chit. HCl, SO,, F,, Fe*", Al, Cl,. S6 phan tit va ion trong day vira ¢
tinh oxi hoéa, vira c6 tinh khtr la:
A. 3.
B. 4.
C.5.
D. 6.
Cau 212. Cho céac phén tng sau:
(a) 4HCI + PbO, - PbCl; + Cl; + 2H,0.
(b) HCl + NH,HCO; - NH4CI + CO, + H0.
(c) 2HCIl + 2HNO;3; - 2NO, + Cl, + 2H-0.
(d) 2HCI + Zn — ZnCl, + H,.
S6 phan &ng trong d6 HCI thé hién tinh kh la:
A. 2.
B. 3.
C. 1.
D. 4.
Cau 213. Cho tirng chat. Fe, FeO, Fe(OH),, Fe(OH)s, Fe30,, Fe,O3, Fe(NOs),, Fe(NOs)s,
FeSO,, Fey(SO,);, FeCOs lan luwgt phan tng v6i HNO; dac, néng. S6 phan ¢ng thudc loai
phan ¢ng oxi hoa kh la:
A. 5.
B. 6.
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C.7.

D. 8.
Cau 214. Cho céac phan ttng sau (¢ dk thich hop) :
SO, + Na,SO; + H,O = 2NaHSO; (1)
SO,+ 0; 2 SO; + H,O 2
SO, + H,S = 3S + 2H,0 3)
SO,+C 2> S + CO, (4)

2KMnO, + 550, + 2H,0 = 2MnS0O, + K,SO4 + 2H,SO, (5)
Hay cho biét nhitng phan 1tng nao SO, déng vai tro chat oxi hoa ?
A.1, 3, 5.
B.2, 3, 5.
C.3,4.
D.2, 4.
Cau 215. Cho phuong trinh phén ¢ng hoa hoc sau:
4HCIO3 + 3H2S - 4HCIl + 3H2S0O4
8Fe + 30HNO3 - 8Fe(NO3)3 + 3N20 + 15H20
16HCI + 2KMnO4 - 2KCl + 2MaCl2 + 8H20 + 5CI2
Mg + CuSO4 - MgSO,+ Cu
2NH3 + 3CI2 - N2+ 6HCI
Trong cac phan tng trén cac chat kht la:
A.H2S, Fe, KMnO4, Mg, NH..
B.H2S, Fe, HCI, Mg, NHs.
C.HCIO3, Fe, HCI, Mg, Cl..
D.H2S, HNO3, HCl, CuSO4, Cl..
Cau 216. Hoa tan hoan toan hon hgp gom 0,05 mol Ag va 0,03 mol Cu vao dung dich
HNO; dv thu dwge hon hgp khi X gém NO va NO, ¢6 ti 1é mol twong ¢ng 1a 2 . 3. Thé tich
khi X (dktc) la:
A. 2,224
B. 2,737
C. 1,368
D. 3,374
Cau 217. Hoa tan 4,59 gam Al bang dung dich HNO; dv thu dwgc hon hgp khi NO va N,O
c6 ti khoi hoi doi véi hidro bang 16,75 (ngoai ra khong c6 san pham khitr nao khac). Thé
tich (dktc) NO va N,O thu dwgc lan luot 1a :
A. 2,24 1it va 6,72 lit.
B. 2,016 lit va 0,672 lit.
C. 0,672 1it va 2,016 lit.

ik W
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D. 1,972 lit va 0,448 lit.
Cau 218. Cho 9,2 gam hon hgp gom Zn va Al phan tng hoan toan véi lwgng dw dung dich
H,SO, dac, néng thu dwgc 5,6 lit khi SO, (6 dktc, 1a san pham khit duy nhat). Khoi Iwgng
Al c6 trong hon hgp la

A. 2,7 gam.

B. 5,4 gam

C. 8,1 gam.

D. 6,75 gam.
Cau 219. Hoa tan 15 gam hon hgp X gom hai kim loai Mg va Al vao dung dich Y gém
HNO; va H,SO, dic thu dwge 0,1 mol moi khi SO, NO, NO,, N,O. Phan tram khoi lwgng
cta Al va Mg trong X lan luot la:

A. 63% va 37%.

B. 36% va 64%.

C. 50% va 50%.

D. 46% va 54%.
Cau 220. Cho 13,5 gam nhom tac dung vira da véi 2,5 lit dung dich HNOs, phan tng tao ra
mudi nhém va mot hon hgp khi gom NO va N20(la san pham khit duy nhat). Tinh néng do
mol ctia dung dich HNOs. Biét rang ti khoi ctia hon hop khi déi vai hidro bang 19,2.

A. 0,95. B. 0,86. C. 0,76. D. 0,9.

2. Cau héi ty luan

Cau 1. Nguyén tir X c6 tong so hat bang 60. Trong dé tong s6 mang dién gap do6i s6 hat
khong mang dién. Xac dinh s6 khoi nguyén ti ctia X?

Cau 2. Tong so6 hat proton, neutron, electron trong hai nguyén ti ctia nguyén t6 X va Y la
96, trong do6 c6 tdng s6 hat mang dién nhiéu hon s6 hat khong mang dién la 32. S6 hat mang
dién ctia nguyén t¢ Y nhiéu hon cua X 1a 16. Xéc dinh s6 proton ctia X va Y?

Cau 3. Trong tu nhién, déng c6 hai dong vi bén la *Cu va ®Cu. Nguyén tit khoi trung binh
cta copper la 63,54. Tinh s6 mol moi loai déng vi c6 trong 6,354 gam copper.

Cau 4. Pho khoi, hay pho khoi lwgng (MS: Mass Spectrum) chu yéu dugce st dung dé xac
dinh phan t& khoi, nguyén tr khoi cia cac chat va ham lwgng cac dong vi bén ctia mot
nguyén t6. Pho khdi ctia neon dugce biéu dién nhw ¢ Hinh 3.5.

Truc tung biéu thi ham lwgng phan tram vé s6 -

nguyén tir ciia ting dong vi, truc hoanh bidu thi i = | s

sO cda nguyén tir khoi (m) ctia moéi dong vi véi

dién tich cda cac ion dong vi twong tng (dién tich

z clia cac ion dong vi neon déu bang +1). 03 5

Phiam triam 50 ngaryén hir dong vi

a. Neon c6 bao nhiéu déng vi bén? %

T 1@ ngury@n tur ko' didn tich (im'z
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b. Tinh nguyén ti khoi trung binh cia Neon.

Cau 5. Nguyén t6 chlorine c¢6 Z = 17. Hay cho biét s6 16p electron, so electron thudc 16p
ngoai cung, s6 electron doc than caa nguyén ti chlorine

Cau 6. Cho nguyén t6 X c6 2 16p electron, 16p thit 2 c6 6 electron. Xac dinh s6 hiéu nguyén
tw cua X

Cau 7. R thudc chu ki 3 nhém VA ctia bang tuan hoan. Cho biét cau hinh electron cta R c¢6
bao nhiéu electron p ?

Cau 8. Gia stt nguyén td M ¢ 0 s0 19 trong bang tudn hoan chwa duwgc tim ra va 6 nay van
con dwoc bo trong. Hay du doan nhitng dac diém sau vé nguyén to do:

a. Tinh chat dac trung.

b. Cong thitc oxit. Oxit do la oxit axit hay oxit bazo?

Cau 9. Hay so sanh tinh bazo ctia cac cdp chat sau va giai thich ngan gom

a. Magie hidroxit va canxi hidroxit.

b. Natri hidroxit va magie hidroxit.

Cau 10. Kha nang nhwong hodc nhan electron hoéa tri cia cac nguyén tir cac nguyén to
nhém A thay d6i nhw thé nao khi:

a. di tir dau chu ki dén cudi chu ki?

b. di tit dau nhém dén cudi nhém?

Cau 11.

a. Nhom nguyén t6 la gi ?

b. Bang tuan hoan cac nguyén t6 c6 bao nhiéu cGt ?

c. Bang tuan hoan c6 bao nhiéu nhém A ?

d. Bang tuan hoan c6 bao nhiéu nhém B ? Cac nhém B gom bao nhiéu c6t ?

e. Nhitng nhém nao chita nguyén t6 s ? Nhitng nhém nao chita nguyén t6 p ? Nhitng nhom
nao chita nguyén té d ?

Cau 12. Hgp chit A dugce tao thanh tir cation X* va anion Y*. M6i ion déu do 5 nguyén tir
cua hai nguyén td tao nén. Téng so proton trong X* 1a 11, tdng sd electron trong Y* 1a 50.
Biét ring hai nguyén té trong Y* déu thudc cing mot nhom A va thudc hai chu ki lien tiép.
Phan ti khoi cta A 1a?

Cau 13. Hinh sau giai thich sy hinh thanh phan t&r hydrogen (H,) va fluorine (F.) tir cac
nguyén tir. Cac nguyén ti hydrogen va fluorine da bat chwdc cdu hinh electron ctia céac

nguyén tir khi hiém nao khi tham gia lién két?
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s +9 « 40 +9 . = 5 +31 S B+ >
F F F,

Cau 14. Van dung quy tac octet, trinh bay so d6 mo ta sy hinh thanh phan t potassium
chloride (KCI) tir nguyén t ctia cac nguyén t6 potassium va chlorine.

Cau 15. Tim cation M* ¢6 cdu hinh electron la 2p°® va anion X c¢6 cau hinh electron 1a 3p°.
Cho biét lién két héa hoc gitra 2 ion trén thudc loai lién két gi? Trinh bay phwong phap nhan
biét 2 ion trén tir hgp chat MX.

Cau 16. Giai thich tai sao naptalen va iot lai dé dang thang hoa nhung khong dan dién, trai
lai NaCl rat kho thang hoa nhung lai dan dién khi nong chay?

Cau 17. Cho cac phuong trinh phan tng sau:
H, (g) — — 2H(g) Ey = 432 kJmol™ (1)
N> (g) — — 2N(g) Ey = 945 kJmol™ (2)
Giai thich vi sao nang lwgng lién két trong khi Nitrogen 16n hon Hidogen.
Cau 18. Giai thich vi sao Nlai 1a mét khi tro & nhiét do thuwong.
Cau 19. Giai thich xu hwéng bién doi ban kinh nguyén t, nhiét do néng chdy va nhiét do

s0i ctia cac nguyén t6 khi hiém trong Bang 11.1
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W Bdng 11.1. Nhiét dé s6i va nhiét d6 néng chay cta cac khi hiém

Nhige a0 =272°C | =247 °C | —189°C | —157°C | —=119°C | -71°C
néng chay
Nhiét dosoi | —269°C | —246°C | —186°C | —152°C | —-108°C | —62°C

Cau 20. Cho céc phén tng sau, phdn ng nao la phén ng oxi héa — kht. Hay xac dinh chat
kht, chat oxi hoa.

a. 2KMnO, + 16HCI - 5CI, + 2MnCl, + 2KCl + 8H,0

b. BaO + H,O - Ba(OH),

c. CuO + H,SO, - CuSO, + H,O

d. 2Nal + Cl, - 2NaCl + I,

e. Br, + 2KOH - KBr + KBrO + H,O

Cau 21. Cho 15,8 gam KMnO, tac dung véi dung dich HCI dam dac. Thé tich khi clo thu
duoc & diéu kién tiéu chuan la bao nhiéu ?

Cau 22. Trinh bay cac budc lap phwong trinh héa hoc ctia cacbon monooxit khtr sat (I1T)

oxit @ nhiét do cao, thanh sat va cacbon dioxit.

PHAN 3. PAP AN

1. Pap an trac nghiém

Cau 1 2 3 4 5 6 7 8 9 10
papan | C A [ B ] c|[c|[BJ]A]B|[D]A
Cau 11 | 12 [ 13 | 14 [ 15| 16 | 17 | 18 | 19 | 20
papan | A | B | D | D|[D|A|D|[C]|D]| A
Cau 21 [ 22 | 23 [ 24 [ 25 | 26 | 27 | 28 | 29 | 30
papan | B | A | A | B|[D|B|D|A]|D]|B
Cau 31 | 32 | 33 [ 34|35 |36 | 37| 38 | 39 | 40
papan | c [c | c | A Al A B|A]|A]|B
Cau 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
papan | C | A | B | D|[D|c | c|B|B]C
Cau 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
papan | B | Cc | B | A | c|c|D|[c|A]|D
Cau 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70
papan | A | A | B | c|[D|A|D|[c]|B] A
Cau 71| 2 73747576 |77 78] 79| 80
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Pap an c| B|lc|lA|D|[B|cCc|D|BI|A
Cau 81 | 82 | 83 | 84 | 8 | 8 | 87 | 88 | 89 | 90
bapan | D | C | B | A | B | A | DJ|DJ|]cC]|D
Cau 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100
Papan | D | D | B | C | A | A | DJ|C]| C]| B
Cau 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110
Papan | D | A | D | C | C | C | D | C|D/|B
Cau 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120
bapan | A | B | C | A | A |BJ|B|D/|A/|C
Cau 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130
bapan | A | C | D | Cc |D|BJ|]c]|]c]|c]|aA
Cau 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140
Papan | B | D | B | D | A | C |D|B | A |D
Cau 141 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150
Pap an c| c|B|A|B|C|A|B|D|B
Cau 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160
bapan | A | Cc | D] A|c|B|]c|B|D|A
Cau 161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170
bPapan | C | D | C | B | A | BJ|]A]|A]|A|B
Cau 171 | 172 | 173 | 174 | 175 | 176 | 177 | 178 | 179 | 180
Papan | C | B | A | C | C | B |A|D|C | B
Cau 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190
Papan | D | A | C | D | A | C|A]|C]|A|A
Cau 191 | 192 | 193 | 194 | 195 | 196 | 197 | 198 | 199 | 200
bapan | A | A | D | A | Cc |DJ|D]J|B|D]|A
Cau 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209 | 210
bPapan | D | C | A | A | A | A|[D]|B]|B|A
Cau 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220
Papan | B [ A | C | C | B | C | B |A|C/|C
HUONG DAN GIAI TRAC NGHIEM
Cau 1.

Proton va neutron - DPép an C.

Cau 2.

Electron, proton va neutron = Bap an A.

Cau 3.
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Proton = Daép an B.

Cau 4.

Electron = DPép an C.

Cau 5.

S6 hat electron = S6 hat proton - Dap an C.

Cau 6.

N=A-7Z - Dbép anB.

Cau 7.

Hat proton—> Dép an A.

Cau 8.

S6 electron, sO proton trong nguyén tr—> Dap an B.

Cau 9.

Chum o bi bat ngugc tré lai va chum o bi léch hwéng - Dap an D.
Cau 10.

Thi nghiém tim ra electron - Dap an A.

Cau 11.

Z=p=e=3

A=7Z+N=3+ 4=7

A A oo 2L

Ki hiéu nguyén ttr 1a 3
- Dap an A.

Cau 12.
S6e—sbép=2-> DapanB.

Cau 13.

Vi nguyén tit M mat hai electron nén trd thanh ion M*, ma M** c6 18 electron, suy ra M ¢
20 elecctron, vay s6 proton trong nguyén t&¢ M la 20, vay dién tich hat nhan ciia M** (hay M)
la Z+ = 20+.

- Dbap an D.

Cau 14.

35 35 -
Vi nguyén t 7Cl nhan thém mot electron dé trd thanh ion 17 Cl , nén tong s6 hat co ban

>Cl s
trong ¥ la: 35+17+1=53.

- Dbap an D.
Cau 15.

16 17
20 va 50 > pap an D,

Cau 16.
40 40
oK gy A Dap an A.
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Cau 17.
CéCh 1: 1H1601H 1H1602H 2H1602H. 1H1701H 1H1702H 2H1702H. 1H1801H 1H1802H 2H1802H
Cong thitc tinh s6 phan tr dang A,B vGi A c6 n dong vi va B c6 m dong vi:

Cach 2:
mn.(n+L)
2
3.2.{22+1] —9
Ap dung cong thitc s6 phan tiz ctia H20 1a
- Dbép an D.
Cau 18.

Cach 1: ®Cu'*0 *Cu **Cu'*0 *Cu *Cu'°0 *Cu
63Cu17o GSCU 63Cu17o 65Cu GSCu17O 65Cu
G3Cu180 GSCu 63Cu180 GSCu GSCUIBO GSCu

Cach 2: Cong thitc tinh s6 phan t dang A,B vGi A c6 n dong vi va B ¢c6 m dong vi:

mn.(n+1)
2

3.2.(24H) —g

Ap dung cong thttc s6 phan ti ciia Cu20 1a
- bap an C.
Cau 19.
Phan tit HCI
Co6 2 cach chon H; 2 cach chon Cl
Vay s6 loai phan tw HCI la: 2 x 2=4
Cu thé nhw sau: 'H*Cl, 'H*’Cl, *“H*Cl, *H”Cl
- Dbap an D.
Cau 20.
Phan t¥ Li,O
C6 3 cach chon 2 nguyén t Li; 3 cach chon O
Vay s0 loai phéan ti Li>O la: 3 x 3=9
Cu thé : °Li,"°0O, °Li,""0, °Li,'’0, 'Li,"0, "Li,"’0, "Li,'*0, °Li’Li '°0, °Li’Li "0, °Li’Li '*O
- Dbép an A.
Cau 21.
Dinitogen oxide: N,O
Co6 3 cach chon 2 nguyeén tir N va 3 cach chon oxygen
Vay s6 loai phan ti dinitogen oxide dugc tao thanh la: 3 x 3=9
- Dép an B.
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Cau 22.

17 o o
8~ - Dap éan A.
Cau 23.
B. Sai vi nguyén tr c6 30 neutron
C. Sai vi nguyén tr c6 s6 khoi 56
D. Sai vi 30 la s6 neutron
- bap an A.
Cau 24.
A. Sai vi cac nguyén ti* nay giong nhau vé tinh chat héa hoc nhung khac nhau vé tinh chat
vat li doi véi cac dong vi.
C. Sai vi nguyén t6 hoa hoc la nhitng nguyén tit c6 cung dién tich hat nhan (suy ra c6 cung
sO proton).
D. Sai vi nguyén t6 hoa hoc la nhitng nguyén ti (khong phéi nguyén td) cé cung dién tich
hat nhan
- Dép an B.
Cau 25.
Tong so hat la 40 + 20=60 - Dap an D.
Cau 26.
Co cac dong vi giong tinh chat héa hoc, khéac tinh chét vat 1i = Déap an B.
Cau 27.
Cac dong vi phai c6 so electron khac nhau = Dap an D.

Cau 28.

1 va 2 la cac doéng vi cua cung mot nguyén td héa hoc = Dap an A.
Cau 29.

(1) bung. (2) bung. (6) bung.

(3) Sai vi cac nguyén t¥ thudc cung mot nguyén t6 héa hoc nhung khéng khac nhau so
neutron thi khéng 1a déng vi cia nhau dugec.

(4) Sai vi dién tich hat nhan la dai lwgng c6 dau (Z+), con s6 proton la mét so6 nguyén (P =
Z) khong thé so sanh duwgc. Phat biéu ding phai la: “Trong nguyén tit, s6 don vi dién tich
hat nhan bang so6 proton”.

(5) Sai vi nguyén tir ¢ cdu tao rong.

Vay cac phat biéu dang 1a (1), (2), (6).

- bap an D.

Cau 30.

1
(1) Sai vi nguyén t M chi c6 1 proton trong hat nhan, khong c6 hat notron.
(2) Sai vi khoi lwvgng nguyén ti tap trung & hat nhan nguyén tt.
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(3) Sai vi so6 khdi bang tong s6 hat proton (Z) va tong so notron (N) ma so lwgng cac hat Z,
N déu la s6 nguyén duong nén khong thé 1a so 1é.

(4) bung.

(5) Sai vi trong nguyén t@ (chtt khong phai trong hat nhan) hat mang dién la proton va
electron.

Vay cac phat biéu sai la (1), (2), (3), (5).

- Dép an B.

Cau 31.

Z=p=e=17 > bap an C.

Cau 32.

Z=p=e=9

A=7Z+N=9+10=19 - Dbap an C.

Cau 33.

Z=p=e=15N=A-72=31-15=16

- bép an C.

Cau 34.

Z=p=e=9-> Dbap an A.

Cau 35.

Theo dé bai ta c6: 2Z + N =28 = N =28 -2Z

Nguyén trbén: Z<N<1,52=>72<28-272<1,52=8<7<9,33.

Z 8 9
N=28-27 12 10
A=Z+N 20 (Loai) 19 (Nhén)
- Dbap 4n A.
Cau 36.

Vi nguyén t&¢ X c6 sd khoi nhé hon 36 va tdng cac hat 1a 52 nén ta c6: P + N < 36
P+E+N=52 - 2P+N=52 - N=52-2P (1)
Madt khac ta c6 P < N < 1,5P nén P < 52 — 2P < 1,5P - 14,86 < P < 17,33

Vi P la s6 hat proton nén P la s6 ti nhién. Ta xét bang sau:

P 15 16 17

N 22 20 18

A 37 (Loai) | 36 (Loai) | 35 (Nhan)
VayZ=P=E=17.
- Dép an A.

Cau 37.
Gia st s6 hiéu nguyén t, s6 notron trong nguyén t¥ ciia nguyén to X lan lwgt la Z, N.
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Ta co6 hé phuong trinh:
{ZZ+N=40 {Z=13
2Z-N=12 & ~N=14

Vay nguyéntdo X coso khoilaA=7Z+N =13 + 14 =27
- Dbép an B.
Cau 38.
Nguyén tit trung hoa vé dién nén tong so6 hat proton bang tong so hat electron.

- S6e=Sop
Tong so hat=S6p+S6e+S6n=28 - 2.S6p+Son=28(1)
S6 hat khong mang dién nhiéu hon s6 hat mang dién dwong la 1 hat

- Son-Sop=1 (2)

T (l)va(2)suyraS6p=9 - S6e=9
- DPép an A.
Cau 39.
Nguyén tit trung hoa vé dién nén tong s6 hat proton bang tong so hat electron.
- S6e=Sop
Tong so hat=S6p+S6e+S6n=82 - 2.S6e+S6n =282 (D)
Hat mang dién am it hon s6 hat khong mang dién la 4 hat
-~ Son-Soe=4 2
Twr (1) va(2)suyraSée=26 - Sop =26
- Dap an A.
Cau 40.
Fe (Z = 26) - Dap an B.
Cau 41.
11 - Dap an C.
Cau 42.
1s?2s°2p°3s°3p°® - Dép an A.
Cau 43.
[Ar]3d'°4s'-> Dap an B.
Cau 44.
1s°2s°2p* = Dap an D.
Cau 45.
Nguyén ti potassium c6 19 electron = C&u hinh electron: 1s°2s*2p°3s”3p°4s’
Tl 7 7 Tl Tl IR 1
! 1 l
= C6 10 orbital chita electron
- Dbéap an D.
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Cau 46.

N=21-2P
ﬂﬂP £2=‘-' 6=<P=<7
3,5

NéuP=6 —— N=9 —— A =15 (loai)
NéuA=7 —— N=7 —— A =14 — — Nguyént6 N
— — Cau hinh electron: 1s*2s* 2p’
- bap an C.
Cau 47.
Phi kim va kim loai - Dap an C.
Cau 48.
5 & 6 - Dap an B.
Cau 49.
LGp thit n chita tdi da: 2n* electron =LGp M 1a 16p thit 3 chita t6i da: 2.3* = 18e.
- Dbap an B.
Cau 50.
C6 2 nhan dinh ding: cva e
Y asai vi nguyén tir nguyén t& c6 cau hinh e 16p ngoai cting 1a 3s?3p° thi nguyén t6 dé6 1a phi
kim
Y b sai vi hat nhan nguyén titr gom hat proton va notron.
Y d sai vi ion X" c6 cdu hinh e 1a 1s?2522p®
= C4u hinh electron X: 1s*2s°2p®> = Vay nguyén t6 X 1a phi kim.
- bap an C.
Cau 51.
C6 5 phat biéu diing : (1), (2), (4), (5), (6)
Y (3) sai vi nguyén ti¥ c6 cdu tric rdng, gom voé nguyén tit va hat nhan nguyén tt.
- Dap an B.
Cau 52.
X. 1s°2s*2p° 3s°3p*~ 6 6 electron 16p ngoai cung ~ phi kim
Y. 15°2s*2p°® 3s' = ¢6 1 electron 16p ngoai cung ~ kim loai
Z. 1s*2s°2p°® 3s*3p°3d'®4s' ~ ¢6 1 electron 16p ngoai ciing ~ kim loai
T. 1s*2s*2p°® ~ ¢6 8 electron 16p ngoai cting ~ khi hiém
- Dap an C.
Cau 53.
M6 hinh nguyén ti Rutherford — Bohr = Déap an B.
Cau 54.
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Duya vao cau hinh electron cta Li, Z = 3 - Cau hinh electron cia Li 1a 1s® 2s' nhan thay Li
c6 1 electron ¢ 16p ngoai cung. T d6 c6 thé dy doan Li 1a nguyén t6 kim loai.

- Dap an A.

Cau 55.

Dwa vao cau hinh electron cta Sulfur, Z = 16 — Cau hinh electron cua Sulfur la
1s°2s°2p°3s°3p* nhan thdy Sulfur c6 6 electron & 16p ngoai cung. T d6 c6 thé dy doan
Sulfur la nguyén t6 phi kim.

- Déap an C.

Cau 56.

A=72Z+N - 7Z=A-N=40-22~=18

— Cau hinh electron cia Argon la 1s22s22p63s23p6 nhan thay Argon c6 8 electron & 16p
ngoai cung. Tt d6 c6 thé dy doan Argon la nguyén td khi hiém

- Dap an C.

Cau 57.

Z =11 - Cau hinh electron cia X 1a 1s* 2s* 2p° 3s!

- Dap an D.

Cau 58.

Z=2+8+4=14 - Cau hinh electron cia X la 1s*2s°2p°3s°3p”

- Dap an C.

Cau 59.

Z =20 - Cau hinh electron cta X 1a 1s*2s°2p° s?°3p°4s®

- Dap an A.

Cau 60.

Cé4u hinh electron cia Aluminium (Z = 13): 1s°2s*2p°3s°3p*

Tl T Tttt Tl 7

- Dbép an D.

Cau 61.

Tang dan theo khdi lvgng nguyén tir - Dap an A.

Cau 62.

118 nguyén t6 = Dép an A.

Cau 63.

Moi lién hé giita so hiéu nguyén tir va tinh chat ctia nguyén t6 - Dap an B.

Cau 64.

S6 thit tw 6 nguyén t6 ki hiéu la Z - Déap an C.

Cau 65.

La day nguyén t6 ma nguyén ti¥r c6 cung 16p e = Dap an D.
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Cau 66.
Tang dan cua dién tich hat nhan - Dép an A.

Cau 67.

32 - bap an D.

Cau 68.

8 = DPap an C.

Cau 69.

7 - Dap an B.

Cau 70.

Chi c6 phat biéu 2 ding - Déap an A.
Cau 71.

O 13, chu ki 3, nhém IIIA = Péap an C.
Cau 72.

RH,RO; > Dép an B.

Cau 73.

Chu ki 2, nhom VA, XH; - Dap an C.
Cau 74.

Mg, Ca - Dép an A.

Cau 75.

X laCa, Y laSr - DPéap an D.

Cau 76.

Co6 2.7Zx+ Zy = 23, Xét 2 TH X<Y va X>Y; thudoc 2 nhém ké ti€p nén hiéu dién tich hat
nhan la 1 - Dap an B.

Cau 77.

X va'Y co thé tao thanh hgp chat c6 cong thitc héa hoc XY - Dap an C.
Cau 78.

Ta tinh dwoc e* =9 vae’ =19

C4u hinh electron nguyén tir ctia X: 1s°2s*2p°3s’

C4u hinh electron nguyén tit ctia Y: 1s°2s*2p°3s*3p°4s’

X ¢6 2 16p electron bao hoa, Y cé 3 16p electron bao hoa.

- Dbap an D.

Cau 79.

Na, chu ki 3, nhém IA - Pép an B.

Cau 80.

Mg, Al,Si,P - Dap an A.

Cau 81.
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Trong 20 nguyén t6 dau tién cia bang tuan hoan, sb electron 16p ngoai cungbién doi tuan
hoan - Dbap an D.

Cau 82.

Su bién doi tuan hoan tinh chét ctia cac nguyén t6 la sy bién doi tuan hoan cau hinh electron
16p ngoai cung cua nguyén ti = Dép an C.

Cau 83.

Xét cac nguyeén t6 trong cung mot chu ki, so 16p electron khong bién doi tuan hoan - Dap
an B.

Cau 84.

Xét cac nguyén to trong cung mot chu ki, so electron 16p ngoai cung khong bién doi tuan
hoan - Dap an A.

Cau 85.

Khi xép theo chiéu tang dan cua dién tich hat nhan, s6 notron khong bién déi tuan hoan -
bap an B.

Cau 86.

Céac nguyén td dugc xép theo chiéu tdng dan cta dién tich hat nhan nguyén t trong bang
tuan hoan nguyén t6 héa hoc - Dap an A.

Cau 87.

Tinh chéat ciia cdc nguyén t6 va don chat, cling nhe thanh phan va tinh chét tao nén ti cac
nguyén td d6 bién dbi tuan hoan theo chiéu tang ctia dién tich hat nhan = Dép an D.

Cau 88.

Dé sap xép cac nguyén t6 trong bang tuan hoan, ngudi ta dwa vao so dién tich hat nhan va
cau hinh electron nguyén tit - Dap an D.

Cau 89.

Y 1,2,4,6,7 > DPép an C.

Cau 90.

- Trong cung 1 nhém bén kinh kim loai tang dan theo chiéu tang ctia dién tich hat nhan do
do ban kinh Li < Na

- Trong cung 1 chu ki ban kinh kim loai giam dan theo chiéu tang cua dién tich hat nhan do
do6 ban kinh B <Be < Li

— Chiéu tang dan ban kinh: B < Be < Li < Na.

- Dbéap an D.

Cau 91.

- Tinh kim loai la tinh chat cia m6t nguyén t6 ma nguyén tir dé nhuwong electron

- Tinh kim loai la tinh chat cia mot nguyén t6 ma nguyén tr dé nhan electron

- Trong mot chu ki, theo chiéu tang dan cta dién tich hat nhan tinh kim loai cta cac nguyén
t0 giam dan, tinh phi kim tang dan.
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- Dbap an D.

Cau 92.

Trong mdt chu ki, theo chiéu gidm dan ctia dién tich hat nhan thi ban kinh nguyén t tang
dan, tinh phi kim gidm dan - Dap an D.

Cau 93.

Trong mot chu ki, theo chiéu tang dan ctia dién tich hat nhan thi tanginh kim loai gidm, tinh
phi kim tang - Dap an B.

Cau 94.

Cac nguyén to tir Li dén F, theo chiéu tang cta dién tich hat nhan thi ban kinh nguyén t
giam, do am dién tang - Dap an C.

Cau 95.

Trong mot nhém A (trt nhém VIIIA) theo chiéu tang cda dién tich hat nhan nguyén t thi
tinh phi kim giam dan, ban kinh nguyén tr tang dan - Dap an A.

Cau 96.

Trong nhom A, theo chiéu tang cua dién tich hat nhan, tinh kim loai bién doi theo chiéu
tang dan - Dap an A.

Cau 97.

Cac nguyén to Na, Mg & cung chu ki, theo chiéu tang dan dién tich hat nhan, tinh kim loai
giam.

- Nguyén t6 Na, K ¢ cing m6t nhom, theo chiéu tang dién tich hat nhan, tinh kim loai tang.
Vay nén tinh kim loai K >Na >Mg.

- Dbap an D.

Cau 98.

F va CI cung nhém VIIA , theo quy ludt bang tuan hoan trong 1 nhém ttr trén xudng tinh phi
kim gidm dan -> F>Cl.

Cl, S, P thudc cung chu ky 3, theo quy luat trong 1 chu ky ttr trai sang phai tinh phi kim tang
dan-> S <Cl

>F>Cl>S

- Dbap an C.

Cau 99.

A sai do tinh kim loai ctia Be yéu hon Li.

B sai do tinh kim loai ctia Ca yéu hon K.

D sai do tinh kim loai cta Sr yéu hon Rb.

- bép an C.

Cau 100.

Vi Te, Se, S, O thudc cung mdt nhém nén theo quy luat bang tuan hoan trong 1 nhom tir
trén xuong tinh phi kim gidm dan ti trén xuoéng dwdi : tirc tir O dén Te - Dap an B.
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Cau 101.

M thudc nhém IB cua bang tuan hoan - Dap an D.

Cau 102.

M thudc chu ky 3 - nguyén t c6 3 16p electron.

M thugc nhém IVA - nguyén ti c6 4 electron 16p ngoai cung.
— Cau hinh electron nguyén t¢ M 1a: 1s*2s* 2 p®3s*3 p?
Vay so6 hiéu nguyén t¢ M la 14

- Dbép an A.

Cau 103.

A sai vi nguyén t6 c6 cau hinh 1s21s2 1a khi hiém (He).

B sai so thit t nhom duwge xac dinh dia theo s6 electron hoéa tri.
C sai vi nguyén t6 c6 2 electron 16p ngoai cung c6 thé la nguyén t6 s hodc nguyén t6 d hoac
nguyén to f ...

- Dbap an D.

Cau 104.

Cau hinh electron nguyén tir cac nguyén t6 lan lwot la:

X: 1s*2s°2p4 => 6 electron hoa tri.

Y: 1s2s*2p°3s' => 1 electron hoa tri.

Z: 1s°2s°2p°3s°3p°4s* => 2 electron héa tri.

T: 15°2s°2p®3s*3p°3d64s” => 8 electron hda tri.

- bép an C.

Cau 105.

Ta tinh duwoc e* =9 vae¥ =19

Cau hinh electron nguyén tir cia X: 1s°2s*2p°®3s'

Cé4u hinh electron nguyén tir ctia Y: 1s°2s*2p°®3s”3p°4s’

X ¢0 2 16p electron bdo hoa, Y c6 3 16p electron bao hoa

- bap an C.

Cau 106.

A sai vi tong s6 electron héa tri ctia Al va Cl 1a 10.

B sai do Zn & nhém B.

D sai do theo bai ra X va Y thudc cung mot chu ky.

- bép an C.

Cau 107.

Nguyén t6 s va nguyén t6 p

- Dbap an D.

Cau 108.

3va4 - bap anC.
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Cau 109.

ITIA - DPép an D.

Cau 110.

Nguyén tit X c6 s6 hatp,n,ela34 - p+n+e=34 - 2p+n=234(1)

Trong do, s6 hat mang dién nhiéu hon s6 hat khong mang diénla 10 - p+e-n=10 - 2p
-n= 10(2)

Te(1)va2) - p=11,n=12

S5 khéi A=p+n=11+12=23

- Dbép an B.

Cau 111.

S (Z = 16) c6 cdu hinh electron: 1s°2s*2p°3s*3p*= C6 6 electron 16p ngoai clng.

Khi hiém gan nhat la: Ar (Z = 18): 1s°2s*2p°3s°3p°

Do d6, S c6 xu huéng nhan 2 electron dé trd thanh ion mang dién tich am.

S +2e— S* > Dép an A.

Cau 112.

potassium (Z= 19) ¢6 cdu hinh electron 1a: 1s°2s*2p°®3s*3p°4s’

= (0 1 electron 16p ngoai cung.

Khi hiém gan nhét la: Ar (Z = 18): 1s*2s°2p°3s°3p°

Do do6, nguyén tr potassium phai nhwong di 1 electron dé dat duwgc cdu hinh electron bén
vitng vdi 8 electron 16p ngoai cung theo quy tac octet = Dap an B.

Cau 113.

Nitrogen (Z= 7) c6 cau hinh electron la: 1s*2s°2p’

= C0 5 electron 16p ngoai cung.

Khi hiém gan nhat 1a: Ne (Z = 10): 1s°2s*2p°

Do do, nguyén tr nitrogen phai nhan thém 3 electron dé dat dugc cau hinh electron bén
virng vdi 8 electron 16p ngoai cung theo quy tac octet. - Pap an C.

Cau 114.

Lithium (Z = 3): 1s°2s'= C6 1 electron 16p ngoai cung.

Khi hiém gan nhat la: He (Z = 2): 1s®

Do do, nguyén t¢ Li c6 xu huéng nhwong 1 electron dé dat dwgc cdu hinh electron bén
virng.

Li— Li'+ 1e

1s*2s'1s

Vay ion lithium c6 cau hinh electron caa khi hiém He. - Dap an A.

Cau 115.

Hydrogen (Z = 1): 1s'c6 1 electron 16p ngoai cung. Xu hwéng nhan thém 1 electron dé dat
dugc cdu hinh electron bén vitng ctia khi hiém gin nhat la He: 1s* > Dap an A.
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Cau 116.

Aluminium (Z = 13): 1s°2s*2p°3s*3p'= C6 3 electron 16p ngoai cung.

Khi hiém gan nhat la: Ne (Z = 10): 1s°2s*2p°®

Do do, nguyén tr Al c6 xu hwdéng nhwong 3 electron dé dat dugc cau hinh electron bén
ving.

Al — AP+ 3e

[Ne]3s*3p'[Ne]

Vay ion aluminium c6 cau hinh electron cta khi hiém Ne - Dép an B.

Cau 117.

Fluorine (Z = 9): 1s*2s°2p°cé 7 electron 16p ngoai cung. Xu hwdng nhan thém 1 electron dé
dat dwgc cdu hinh electron bén vitng ctia khi hiém gan nhat 1a Ne: 1s°2s*2p°® - Ddp 4n B.
Cau 118.

Helium (Z = 2) ¢6 cdu hinh electron: 1s*= la khi hiém véi 2 electron 16p ngoai cung = day
la cdu hinh electron bén vitng nén khong c6 xu huwéng nhwong hoac nhan electron.
Fluorine(Z = 9) ¢6 cau hinh electron: 1s*2s°2p®>= ¢6 7 electron 16p ngoai cling = xu huéng
nhan 1 electron dé dat duwgc cau hinh electron bén vitng.

Aluminium (Z = 13) c¢6 cau hinh electron: 1s°2s°2p°3s°3p' = ¢6 3 electron 16p ngoai cling =
c6 xu huéng nhudng 3 electron dé dat dugc cdu hinh electron bén vitng.

Sodium (Z = 11) ¢6 cdu hinh electron: 1s°2s*2p°3s'= ¢6 1 electron 16p ngoai cliing = ¢6 xu
huwéng nhwong 1 electron dé dat dugce cdu hinh electron bén virng.

- bap an D.

Cau 119.

Magnesium (Z = 12) ¢6 cau hinh electron: 1s*2s*2p®3s*= ¢6 2 electron 16p ngoai cling = c6
xu hwéng nhuwong 2 electron dé dat dugc cau hinh electron bén virng.

Fluorine(Z = 9) c6 cau hinh electron: 1s*2s°2p®>= ¢6 7 electron 16p ngoai cling = xu huéng
nhan 1 electron dé dat dwgc cau hinh electron bén vitng.

Aluminium (Z = 13) c6 cau hinh electron: 1s°2s°2p°3s°3p' = ¢6 3 electron 16p ngoai cling =
c6 xu hudng nhwong 3 electron dé dat duwgce cau hinh electron bén virng.

Sodium (Z = 11) ¢6 cau hinh electron: 1s°2s2p®3s'= ¢6 1 electron 16p ngoai cing = ¢6 xu
huwéng nhuwong 1 electron dé dat dugce cau hinh electron bén vitng.

- Dbép an A.

Cau 120.

Helium (Z = 2) ¢6 cau hinh electron: 1s*= 1a khi hiém véi 2 electron 16p ngoai cling = day
la cdu hinh electron bén vitng nén khong c6 xu huwéng nhuwong hoac nhan electron.
Fluorine(Z = 9) c6 cau hinh electron: 1s*2s°2p®>= ¢6 7 electron 16p ngoai cling = xu hudng
nhan 1 electron dé dat duwgc cau hinh electron bén vitng.
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Aluminium (Z = 13) c¢6 cau hinh electron: 1s*2s°2p°3s°3p' = ¢6 3 electron 16p ngoai cling =
c6 xu hudng nhuwong 3 electron dé dat dugce cau hinh electron bén vitng.

Sodium (Z = 11) ¢6 cau hinh electron: 1s°2s2p®3s'= ¢6 1 electron 16p ngoai cing = ¢6 xu
huwéng nhuwong 1 electron dé dat duge cau hinh electron bén vitng.

- bap an C.

Cau 121.

Oxide(Z = 8) ¢6 cau hinh electron: 1s*2s°2p*= c6 6 electron 16p ngoai cing = ¢ xu huwéng
nhan 2 electron dé dat dwgc cau hinh electron bén vitng.

Neon (Z = 10) c6 cdu hinh electron: 1s°2s°2p°= c6 8 electron 16p ngoai cung = day la cau
hinh electron bén vitng nén khéng c6 xu hwéng nhwong hodc nhan electron.

Carbon (Z = 6) ¢6 cdu hinh electron: 1s*2s’2p’= ¢6 4 electron 16p ngoai cing = c6 xu
huwéng nhan 4 electron dé dat dugc cau hinh electron bén virng.

Magnesium (Z = 12) ¢6 cau hinh electron: 1s*2s°2p®3s*= ¢6 2 electron 16p ngoai cling = c6
xu hwéng nhuwong 2 electron dé dat dugc cau hinh electron bén vitng.

- Dbép an A.

Cau 122.

Oxide(Z = 8) ¢6 cau hinh electron: 1s*2s°2p*= c6 6 electron 16p ngoai cing = ¢ xu huwdng
nhan 2 electron dé dat duwgc cau hinh electron bén vitng.

Neon (Z = 10) c6 cau hinh electron: 1s*2s°2p®= ¢6 8 electron 16p ngoai cing = day la cdu
hinh electron bén vitng nén khong c6 xu hwéng nhuwong hodc nhan electron.

Fluorine(Z = 9) c6 cau hinh electron: 1s*2s°2p®>= ¢6 7 electron 16p ngoai cling = xu huwéng
nhan 1 electron dé dat dwgc cau hinh electron bén vitng.

Magnesium (Z = 12) ¢6 cau hinh electron: 1s*2s°2p®3s*= c6 2 electron 16p ngoai cling = c6
xu huéng nhuwong 2 electron dé dat dugc cau hinh electron bén virng.

- bép an C.

Cau 123.

Nguyeén t¢ X c6 dién tich hat nhan la +20 = Zx= 20

= cau hinh electron: 1s°2s°2p°3s°3p°4s’= ¢6 2 elctron 16p ngoai cing = xu hudng nhuwong
2 electron dé dat cdu hinh electron bén vitng ctia khi hiém gan nhat. - Pap an D.

Cau 124.

Nguyeén t X co dién tich hat nhan la +8 = Zx=8

= cau hinh electron: 1s*2s*2p*= ¢6 6 elctron 16p ngoai cing = xu hwéng nhan 2 electron
dé dat cau hinh electron bén vitng ctia khi hiém gan nhat. = Dép an C.

Cau 125.

Nguyeén t X c6 dién tich hat nhan la +11 = Zx= 11

= cau hinh electron: 1s°2s°2p®3s'= c6 1 elctron 16p ngoai cing = xu hwdng nhwong 1
electron dé dat cau hinh electron bén vitng cia khi hiém gan nhat. = Bap an D.
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Cau 126.

Nguyén tit Y ¢6 15 proton = Zy= so proton = 15

C&u hinh electron cua Y: 1s?2s°2p°3s°3p’= ¢6 5 electron 16p ngoai cung, xu hwdng nhan
thém 3 electron dé dat dugc cdu hinh electron caa khi hiém gan nhat la Ar.

Do d6 ion dugc tao thanh tr Y c¢6 cdu hinh electron la: 1s°2s°2p®3s*3p°® = Dép an B.

Cau 127.

Nguyén tir X c6 9 electron = cdu hinh electron: 1s°2s*2p°= c6 7 elctron 16p ngoai cling =
xu hwéng nhan 1 electron dé dat cau hinh electron bén vitng cua khi hiém gan nhat.
X+le— X"

Do déion X'c6 9 + 1 = 10 (electron) = Déap an C.

Cau 128.

Nguyén tr X c6 8 electron = cdu hinh electron: 1s°2s*2p*= c6 6 elctron 16p ngoai cing =
xu hwéng nhan 2 electron dé dat cau hinh electron bén vitng cia khi hiém gan nhat.

X +2e — X*

Do d6 ion X*¢6 8 + 2 = 10 (electron) = Dép an C.

Cau 129.

Nguyén tit X c6 11 electron = cdu hinh electron: 1s*2s°2p®3s' = ¢6 1 elctron 16p ngoai
cung = xu huéng nhuwong 1 electron dé dat cau hinh electron bén vitng ctia khi hiém gan
nhat.

X — X'+ 1e

Do dé ion X" c6 11- 1 = 10 (electron) = Pap an C.

Cau 130.

Nguyén t&¢ X c6 20 electron = 1s°2s*2p°3s*3p°4s°= b 2 elctron 16p ngoai cung = xu
huwéng nhuwong 2 electron dé dat cau hinh electron bén vitng cua khi hiém gan nhat.

X — X*+ 2e

Do d6 ion X** c6 20-2 = 18 (electron) = Dap an A.

Cau 131.

X va'Y co cau hinh electron & 16p ngoai cung la 4pa va 4sb Theo bai ra: a + b = 7. Ma X
khong phdi 1a khi hiém - a =5, b = 2. Cau hinh electron cia X 1a 1s2 2s2 2p6 3s2 3p6
3d10 4s2 4p5 — X c6 s6 hiéu nguyén ti = s6 electron = 35 - X la Br. Cau hinh electron
cta Y la 1s2 2s2 2p6 3s2 3p6 4s2 — Y c6 so hiéu nguyén tr = so electron =20 - Y la Ca.
- Dép an B.

Cau 132.

X+1le - X

X 6 cau hinh electron: 1s°2s°2p°3s°3p®> — X ¢6 so thit tw 17, chu ki 3, nhém VIIA.

Y - Y+ 2e

Y ¢6 cdu hinh electron: 1s°2s*2p®3s°3p°4s® - Y ¢6 s6 thit t 20, chu ki 4, nhom IIA.
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- Dbap an D.
Cau 133.
- TH1: X, Y ding canh nhau trong bang tuan hoan Gia st so6 hiéu cua nguyén t* X la Z -
s6 hiéu cia Y 1a Z + 1. Tong so proton trong hai hat nhan nguyén tvla51 -~ Z+7Z +1 =51
— Z = 25.Vay s0 hiéu nguyén tr ctia X, Y lan lwgt 1a X (Z =25), Y (Z=26) - loaiviZ =
25, Z = 26 thuoc phan nhom phu.
- TH2: X, Y khong ding canh nhau trong bang tuan hoan Gia st s6 hiéu nguyén t cia X la
Z — s0 hiéu nguyén ti* cia Y la Z + 11 Tong s6 proton trong hai hat nhan nguyén t 1a 51
- Z+7Z+11=51 - Z =20 Vay s0 hiéu nguyén t¥ ctia X, Y lan lwgt la X (Z =20), Y (Z
=31) — thoa man.
- Dap an B.
Cau 134.
B va C déu ding - Déap an D.
Cau 135.
Goi X la s6 héa tri cao nhét cua oxi thi (8 — x ) 1a hoa tri cao nhat véi hidro
Theodéx=(8-x)=>x=4
Do d6 x thugc nhom IV x la phi kim nén x la C va Si
- DPép an A.
Cau 136.
Bang tuan hoan c6 7 chu ki. S6 th ti ctia chu ki bang s6 phan 16p electron trong nguyén ti
- Dbép an D.
Cau 137.
X va'Y & hai chu ki ké tiép nhau => X, Y ¢6 Z hon kém nhau 9 hodc 7
Vd: Na (11) chu ki 3 nhém IA, Ca (20) chu ki 4 nhém ITA (hon nhau 9)
F (9) chu ki 2 nhém VIIA, S (16) chu ki 3 nhém VI A (hon nhau 7)
Téng Z = 23
=> X va'Y co so proton la 15 va 8 (O va P)
=> Hodc X va'Y c6 so proton la 16 va 7 (S va N)
P + O, => P,0s (loai vi phan tng)
- Dbép an D.
Cau 138.
16 > Dap 4n B.
Cau 139.
Ta co chuky 1 c6 2 nguyéntd Z = (1 - 2),
chu ky 2 c6 8 nguyén t6 Z = (3 - 10)
chu ky 3 c6 8 nguyén t6 Z = (11 - 18)
chu ky 4 c6 18 nguyén té Z = (19 - 36)
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Vay cac nguyén t6 Mg(12), Al(13), Si(14), P(15) thudc chu ky 3

- Dap an A.

Cau 140.

Nguyén td Ca c6 s6 hiéu nguyén ti la 20

= S0 hiéu nguyén tir (Z) = so proton = so electron = 20 (vay A va C diing)

C&u hinh electron: 1s°2s*2p°3s’3p°4s’

= V0 cua nguyen t Ca co 4 16p electron va 16p ngoai cung c6 2 electron (vay B dung).

= Nguyén t6 Ca la mot kim loai (vay D sai).

- Dbéap an D.

Cau 141.

Lién két ion thwdng dugc hinh thanh khi kim loai dién hinh tadc dung véi phi kim dién hinh
- bép an C.

Cau 142.

Kim loai thwong c6 1,2,3 electron 16p ngoai cung nén sé c6 khuynh hwvéng nhwong electron
- bép an C.

Cau 143.

Ion dwong goi la cation, ion am goi la anion = Dap an B.

Cau 144.

Lién két ion dwgc hinh thanh do lyc hit tinh dién gitta ion dwong va ion am - Pép an A.
Cau 145.

Hop chat ion thwong 1a chét ran, dé hoa tan trong nwéc, cé nhiét do néng chay cao, khong
dan dién & trang thai ran, dan dién & trang thai néng chdy hay dung dich - Dép an B.

Cau 146.

Nguyén t6 X c6 1 electron 16p ngoai cung, la kim loai nhém 1A, nguyén t6 Y c6 7 electron
nhom ngoai cfing, 1a phi kim nhém 7A-> Lién két ion - Dép an C.

Cau 147.

Trong tinh thé NaCl, nguyén t6 Na ton tai ¢ dang Na* va nguyén td Cl ton tai ¢ dang Cl" >
S6 electron ctia nguyén t6 Na” va Cl lan lwgt 1a 10 va 18 = DPap an A.

Cau 148.

Phan t KCl tao thanh ttr mot kim loai va mot phi kim dién hinh - Dép an B.

Cau 149.

Phan t¥ c6 Z = 12 can nhwong 2 electron dé dat cau truc bén Z = 10 (Neon) = DPép an D.
Cau 150.

Ion Na" nhwong mét electron nén so electron it hon s6 proton = Dap an B.

Cau 151.

Muc dich cuda giai doan nay la tao tinh thé mam - Dap an A.

Cau 152.
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Sau budc 4 cta giai doan 2 sé tao dugc dung dich qua bao hoa, sau khi ngudi cong thém sw
xuat hién cua tinh thé mam sé bat dau két tinh tao tinh thé - Dap an C.

Cau 153.

Day c6 bang bia la dé tranh dung moi bay nhanh qua lam tinh thé khong dep, tranh bui bay
vao coc va on dinh nhiét do két tinh trong c6c = Dap an D.

Cau 154.

Khi cham tay vao bé mat tinh thé sé lam bé mat tinh thé m@, va khi tiép tuc két tinh thém thi
16p m@ van con & bén trong tinh thé, khi d6 tinh thé thanh pham sé khong trong su6t - Dap
an A.

Cau 155.

Néu thay d6i luvgng Alum thi nong do gidm, sé két tinh it hon, cham hon va c6 thé mat nhiéu
lan két tinh hon. Tuy nhién wu diém la két tinh cham sé cho ra thanh pham dep hon - Dap
an C.

Cau 156.

Theo dé nM - pM = 1 va nX = pX

Phan t¥ khoi cia MX : 2(pM + nM) + (pX + nX) = 2.2pM + 2pX + 2 = 94

X chiém 8/47 phan khoi lwgng = Nguyén tir khoi X=16 va M=39

= S0 proton trong X la 8 (oxi), trong M la 19 (kali)

Hop chat K,O c6 lién két ion = Déap an B.

Cau 157.

Cac y dung la (1), (2), (3), (4).

Y (5) sai do lién két ion khong hinh thanh do c&p electron diing chung ma 1a hinh thanh do
lwe hat tinh dién cia cac dién tich trai ddu - Dap an C.

Cau 158.

Anion c6 cau hinh1s°2s*2p® = Anion la F hodc O

Cation ¢6 cau hinh1s°2s*2p® = Cation la Na hodc Mg

Néu anion la O, tong so hat p,n,e trong X la 92, X la Na,O (2pNa + nNa) + (2pO + nO) = 92
Tong so6 hat trong Y 1a 60, vay Y la MgO.

Néu anion la F.

Tong so hat trong X 1a 92. X la MgF2 (2pMg + nMg) + (2.2pF + 2nF) =92 - Dé4p 4n B
Cau 159.

X c6 e cudi thudoc phan 16p s = nhém A (I hodc II).

Y cé e cudi thudc phan 16p p = nhém A (III - VIII).

eX+eY=20=>pX+pY =20

Tacoé: Xchicothéla: H(p=1); He(p=2); Na(p=11)vaK (p =19).

= Ta thdy chi c6 Na (p = 11) = pY =9 (Flo) théa man.

= X - Y: NaF (lién két ion) 2 Déap an D
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Cau 160.

Oxit cao nhat cia M c6 dang MO.

%mM = (My/Mno)x100 = 71,43 = (My/(My+16))x100
= My =40 (Ca)

Oxit cia X c6 dang XO3

Twong tu, ta co:
— ﬂ(fl
M, +163
Hop chat c6 lién két ion - Dap an A.

Cau 161.

- Lién két trong phan tit NaCl, Fe;0,, K>0 la lién két ion.

- Lién két trong phan t¥ Cl; la lién két cong hoa tri = Déap an C.
Cau 162.

Lién két trong phan tir O, 1a lién két cong hoa tri vi xung quanh O c6 sau electron hoa tri nén

40 100 => M, =32(5)

c6 sy dung chung hai electron hoa tri cia O khac = DPap an D.
Cau 163.
- Trong phan t& H,SO,4c6 2 lién két cho nhan hay 2 lién két doi.
- Trong phan t* Fe,O; c6 lién két ion.
- Trong phan t& H,O c6 2 lién két don.
- Trong phan tir CO; c6 2 lién két d6i = DPap an C.
Cau 164.
- Trong phan tir C;HsOH va CaCl, toan la lién két don.
- Trong phan t* HNO; c6 1 lién két cho nhan va lién két don.
- Trong phan tir C,H, c6 1 lién két d6i - Dap an B.
Cau 165.
- Trong phan tt C¢Hs c6 chita vong benzene.
- Trong phan tir NH; toan la lién két don.
- Trong phan t& O3 ¢6 1 lién két d6i va 1 lién két cho nhan = Dap an A.
Cau 166.
Cong thitc Lewis tir cong thitc electron thay cdp electron dung chung bang 1 gach ngang
(-). Giilr nguyén cac electron riéng = Dap an B.
Cau 167.
- Lién két cho nhan la mot tredng hgp dac biét caa lién két cong hoa tri.
- Lién két cho nhan la lién két cong hda tri ma trong dé cap dién tr dung chung cé nguyén
goc ti* mot trong hai nguyén ti.
- Trong lién két cho nhén c6 sy dung chung céc electron gitta hai phan tt.
- Dbap an A.
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Cau 168.

Trong phan t SO c6 1 lién két cho nhan = Dap an A.

Cau 169.

Lién két cong hoéa tri la lién két dugc tao nén giita 2 nguyén tir bang mot hay nhiéu cap

electron chung = DPép an A.

Cau 170.
i
Metan: H_CI)_H
H

Nitrogen: N=N

o
s
Acid nitric: Hi—=— N\
o

-> Déap an B.
Cau 171.
P06 am dién caa Cacbon la 2,55; cua Hidro 2,20

= Ax= 0,35

= 0 <AX¢ 0,4 lién két cong héa tri khéng cuc > DBap an C.
Cau 172.

Su xen phu cua hai obital theo cach xen phu truc sé tao nén lién két ¢ = Dap an B.
Cau 173.

Su xen phu cta hai obital theo cach xen phua bén sé tao nén lién két m = Dap an A.
Cau 174.

Co6 8 lién két o va 1 lién két m = DPap an C.

H

\C=C/ ~H

H o h

Cau 175.

C,H4, CH,, O, N> c6 lién két bdi trong phan t-> Dap an C.

Cau 176.

CH., H,O, C;Hs, CsHgtoan la lién két don trong phan ti = Dap an B.
Cau 177.

Nang luwgng lién két cho biét do bén lién két - Dép an A.

Cau 178.

Y ding: 1, 3, 4

- Lién két cong héa tri thwong hinh thanh gitta hai kim loai

—> Lién két cong hoa tri thwong hinh thanh giita hai phi kim = Dép an D.
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Cau 179.
Y ding: 2, 3
- Lién két cho nhdn dwgc biéu dién bang miii tén (- ) ti* nguyén tr cho sang nguyén tir
nhan.
- Sy xen pht bén gitta 2 obital hinh thanh lién két n.
-> béap an C.
Cau 180.
Y sai: 2, 3, 4
- Nang lugng lién két cang 16n thi lién két cang bén.
- B6i vdi cac phan tit nhiéu nguyén t, tong nang lwgng lién két trong phan tir bang nang
lwgng can cung cap dé pha v& 1 mol phan tir d6 & thé khi thanh cac nguyén tir d6 & thé khi.
- Hiéu do am dién cho biét do bén cua lién két = Dap an B.
Cau 181.
Lién két hydrogen la lién két yéu dwgc hinh thanh gitta nguyén t& H (da lién két véi mot
nguyeén tr c6 do am dién 16n) v6i mot nguyen t khac (c6 do am dién 16n) con cap electron
riéng. Cac nguyén tit c6 dé6 am dién 16n thwong gap trong lién két hydrogen la N, O, F -
bap an D.
Cau 182.
Céac nguyén tr trong phan tt lién két véi nhau bang nhitng lién két cé luc lién két manh nhw
lién két ion, lién két cong hoa tri. Cac phan tr cling c6 thé lién két véi nhau bang nhitng lién
két c6 Iyc yéu hon nhw lién két hydrogen, tirong tac van der Waals = Dap an A.
Cau 183.
Lién két hydrogen la lién két yéu dwgc hinh thanh giita nguyén tir H (da lién két vdi mot
nguyeén ttr c6 do am dién 16n) v4i mot nguyen t khac (c6 do am dién 16n) con cdp electron
riéng. Cac nguyén tir c6 d6 am dién 16n thwong gap trong lién két hydrogen 1a N, O, F.
Nguyén ti¢ H ctia phan tt H, O khong tao dugc lién két hydrogen vdi nguyén ti¢ C cia
CH, vi nguyén t¢ C cua phan ti¢ CH4 khéng con cdp electron riéng = Pap an C.

H

H:C: H

H
Cau 184.
Lién két hydrogen la loai lién két yéu dwoc hinh thanh giita nguyén tir H (da lién két vai
mot nguyen t c6 do am dién 16n, thwong la F, O, N) v6i mot nguyeén t khac (c6 do am
dién 16n thuong la F, O, N) con cap electron hda tri chwa tham gia lién két - Dap an D.
Cau 185.
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Nhiét d6 néng chay va nhiét do soi cua chat phu thudc chinh vao hai yéu t6: khéi lwgng
phan t va lién két giita cac phan t&t - Dap an A.

Cau 186.

Tinh acid ctia mét chat cang manh néu chat d6 cang dé phan li thanh ion H".

Gitra cac phan tir HF hay gitta phan t& HF va H, O c6 lién két hydrogen, cac lién két nay sé
lam cho nguyén ti H bi giit chat hon, khé tach ion H" hon so véi HCI.

— HF c6 tinh acid yéu hon rat nhiéu so véi HCl = DBép an C.

Cau 187.

Lién két hydrogen va twong tac van der Waals lam tang nhiét d6 nong chay va nhiét do soi
cta cac chat - Dép an A.

Cau 188.

Tuwong tac van der Waals 1a mot loai lién két rat yéu, hinh thanh do lwc hit tinh dién gitta
cac cyc trai ddu caa phan tit - DPap an C.

Cau 189.

Tuwong ty lién két hydrogen, twong tac van der Waals lam tang nhiét do nong chdy va nhiét
do s6i cac chat, nhung @ mic do anh hwdng yéu hon = DBép an A.

Cau 190.

Tuwong ty lién két hydrogen, twong tac van der Waals lam tang nhiét do nong chdy va nhiét
do s6i cac chat, nhung @ mitc do anh hwdng yéu hon = DBép an A.

Cau 191.

S6 oxi hda cia mot nguyén tit trong phan ti la dién tich ctia nguyén ti nguyén t6 do néu gia
dinh cdp electron chung thudc han vé nguyén tit cia nguyén td c6 do am dién 16n hon.

- Dap an A.

Cau 192.

Chat khtt 1a chat cho dién tr (electron), chita nguyén t6 cé so6 oxi hoa tang sau phéan tng.
- Dap an A.

Cau 193.

Chat oxi hoa la chat nhan dién t&, chita nguyén t6 cé s6 oxi hoa gidm sau phan tng.

- Dbap an D.

Cau 194.

Qua trinh oxi héa va sy oxi hda la hai khai niém twong duong nhau - Dap an A.

Cau 195.

Phan tng thé lu6n lu6n la phan tng oxi héa -khir > Dap an C.

Cau 196.

Phén @ng trao doi ludn ludon khéng phai la phan tng oxi héa — khit = DBép an D.

Cau 197.

16HCI+2KMnQO,4--->5Cl,+2MnCl, + 2KCl + 8H,0
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HCI vira 1a chat khtt, vira 1a chét tao moi treong:

- Chat khtr do CI ttr -1 trong HC1 - 0 trong Cl..

- Méi trrong do ion Cl” gan v4i K* va Mn** dé tao thanh mudi.

- Dbap an D.

Cau 198.

2FeCl; + H,S — 2FeCl, + S + 2HCI

H.S 1a chat kht vi: S tir -2 trong H,S - 0 trong S - Dap an B.

Cau 199.

4AHNOsgscnong + Cu - Cu(NOs3), + 2NO; + 2H,0

HNO; vira la chat oxi héa, vira 1a chat tao m6i truedong:

- Chat oxi h6a do N tir +5 trong HNO; = +4 trong NO..

- MGi treong do ion NO3 gan vdi Cu,' dé tao thanh mudi.

- Dbap an D.

Cau 200.

Qua trinh Fe** - Fe*+ 1e 1a qua trinh oxi h6a - Dép an A.

Cau 201.

HNO; doéng vai tro la chat oxi héa trong qua trinh tao ra NO.Trong phan tng héa hoc trén
ta c6: 8 phan tit HNO; thi c6 6 phan tit tham gia tao mu6i Cu(NOs), va 2 phan ti tham gia
vao qua trinh khtt tao thanh NO - DPép an D.

Cau 202.

Trong phan tir N2 thi N c6 s6 oxi héa 0. Khi tham gia phan &ng oxi héa khir s6 oxi héa cta
N c6 thé giam hoac tang, do d6 N2 thé hién tinh oxi héa hoac tinh khu.

- Dbap an C.

Cau 203.

Trong phan tir SO2 thi S c6 s6 oxi héa +4. Khi tham gia phan &ng oxi héa khir s6 oxi hoéa
cta S c6 thé tang hoac giam, do d6 SO2 thé hién tinh khit hodc tinh oxi hoa.

- Dap an A.

Cau 204.

Trong phén tng quang hop:

6CO, +6H,0 ™= CeH 06 + 60, .

CO, dong vai tro 1a chét oxi héa = DPép an A.

Cau 205.

Chat dong vai tro la chat oxi hda la chat K2Cr207 vi s6 oxi héa cta Cr trong K2Cr207 1a
+6 giam xudng +3 trong Cr2(S04)3 - bép an A.

Cau 206.

2KCIlO; - 2KCIO +30; la phan tng oxi hoa — khit ngi phan tt.

- Dap an A.
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Cau 207.

CI2+ 6KOH - KClO3+ 5KCI + 3H20 la phéan tng tw oxi hoa - ty kht.
- Dbap an D.

Cau 208.

+82 N
5 +3 1
X2 | Fe; O, —> 3Fe+3.§e

+6 +4

x1 S+2e —> S

2F8304 + 10H2804 — 3F82(504)3 + SOZ + 10H20

Tong hé s6 can bang =2 + 10 + 3 + 1+ 10 = 26 - Dap an B.
Cau 209.

Chat oxi héa va chat khtr 1an lwgt 1a KMnO,4va FeSO.,.

X5 I:r“:e - F§+ le

+7 2
Mn+ 5e — Mn
x1

2KMDO4 + ]_OFESO4 + 8stO4 SFEZ(SO4)3 + KzSO4 + 2MHSO4 + 8H20
- Déap an B.
Cau 210.

+2 +3

x3 Fe > Fe+le

+3 +2
N+3e—> N
x1

3Fe(OH), + 10HNO; — 3Fe(NOs); + NO + 8H,0 > Dép 4n A.

Cau 211.

S6 phan tr va ion trong day vira c tinh oxi hoa, vira c6 tinh khir 1a 4. B6 1a HCI, SO2, Fe2+
va Cl2 vtra c6 tinh oxi héa, vira c6 tinh khtr.

- Dap an B.

Cau 212.

HCI thé hién tinh khit tir CI"® Cl,, tinh oxi héa tt H' ® H.,.

Vay (a), (c) HCI thé hién tinh khtr. (d) HCI thé hién tinh oxi h6a va (b) la phan tng trao doi
- Dbép an A.

Cau 213.

Phéan ¢ng thudc loai phadn tng oxi hod — khit xdy ra gitta HNO; véi lan lwgt cac chat: Fe,
FeO, Fe(OH),, Fe;04, Fe(NOs),, FeSO,, FeCOs, (Hgp chat ma trong dé Fe chwa dat s6 oxi
héa cao nhat 1a +3) - Dap an C.

Cau 214.

1. SO, + Na,SO; + H,O - 2NaHSO:s ( s6 oxi hoa khong doi).

2. SO+ 03> SO; + H,O (S™ > S™, SO, la chat kh).
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3. SO, + H,S 2 3S +2H,0 (S™ 2> S°, SO, la chat oxi hoa).

4. SO,+C > S+CO,(S™>S°, SO, 14 chét oxi héa).

5. 2KMDO4 + 5802+ 2H20 9 2MHSO4+ KZSOA + 2H2804( S+4 9 S+6 s SOz 1(::1 Cha’t khﬁ’)
- Dbap an C.

Cau 215.

0 +2 +2 0
4. Mg + CuSO, - MgSO, +Cu
{Mg: chat khu
= .
LCuS O, :chat oxi hoa

3 0 0 -1
5.2NH; +3CL - N2+6HCI
[NH; : chat khu

- lCll :chat oxi hoa
Day céc chat khir 1a
H,S, Fe, HCI, Mg, NH,
- Dap an B.

Cau 216.

My = 2x(mol), Ny, =3x(mol)

0 +1 =5 2
Ag > Ag+le ‘ N+3e >N
0.05 — 0.05(mol) 6x <« 2x

0 2 5 4
Cu —>Cu+2e | N+le—> N

0,03 — 0,06(mol) 3x <« 3x
[ | |

9x =0,11; x=11/900 => V = 5x.22,4 = 1,368 = Dap an C.
Cau 217.

Goi {nm j

Nyno = b

, {M=]6.?5.2 {a=0,09
Co a+b ’ o
1

3a+8b=3n, =0,51 >~ 003

Viy Vo = 2,016(lit)
| Vi = 0.672(lit)

- Dbap an B.
Cau 218.

Goi na; = a mol, nz, = b mol.

0 +3
Al — Al+3e % +4
a —  3a (mol) S+2e—> 5
0 +2 0,5 + 0,25 (mol)
Zn — Zn+ le
b — 2b (mol)
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Ta c6: 27a + 65b = 9,2 (*)
3a+2b=0,5(**)
Giai (*), (**): a=b =10,1 mol.
mu = 0,1.27 = 2,7 gam - Dap an A.
Cau 219.
Taco 24 nyg + 27 na =15 (1)
- Xét qua trinh oxi hoa
Mg - Mg+ 2e
Al » APP"+3e
=tong s6 mol e nhwong = 2nyg + 3 Nay
- Xét qua trinh khtr
2N™ +2.4e - 2 N
S*+2e - S™
= tong s6 mol e nhan = 2.0,4 + 0,2 = 1,4 mol
Theo dinh luat bao toan e ta cé:
2npvg + 304 = 1,4 2)
Giai hé (1) va (2) ta dugc nyg = 0,4 mol, na =0,2 mol
=% Al =27.0,2/15 = 36%
=%Mg = 64% —> Dap an C.
Cau 220.

na; = 0,5 mol

R = ) Bao toan eta co: 1.5 =8x + 3y (1)
Al — Al+3e 2N+8e—>2N 30y <44y
0.5 1.5 (mol) | (mol) 8x — x L, —19:22=384 )
+5 +2 oo
N+3e—> N Giai (1). (2) ta co:
3% < (oD x=0.,15.y=0.1 (mol)

Nygnpz — 4]1}10 T ].011}120
=4y+ 10x = 1.9 (mol)
L9

~
)

Crno, =0,76(M)

- bap an C.

2. Pap an ty luan
HUONG DAN GIAI TU LUAN

Cau 1.
Tong so hat=S6p+S6e+S6n=2Z+N=60
Tong s6 mang dién gap doi s6 hat khong mang dién
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= S6p+S6e=2N ©22=2N ©Z=N& Z-N=0 2)
T (1) va (2) suyraS6 Z = N =P =20

VayA=7Z+N=20+20=40

Cau 2.

Tong s6 hat trong X vaY = (S0 p + S6 e + SO N) wongxvavy = 96 (1)

S6 hat mang dién nhiéu hon s6 hat khong mang dién la 32 hat

— (SOp +S6e—S0n) wongxvay = 32 (2)

T (1) va (2) suy ra (SO n) wongxvay = 32

Nguyén tir trung hoa vé dién nén téng so hat proton bdng tong sé hat electron.

~ A, 96 —32
- (SO p) tong X vayY = (SO e) trong X vayY — T =32 (3)

Ma S6 hat mang dién ctia nguyén t&¢ Y nhiéu hon cia X la 16

— (SO p+ S0e€)wongy - (SOP + SO €) wongx = 16

— (2.6 p) wong v = (2.56 P) wong x = 16

— (S6 P) wong v = (SO P) wongx =8 (4)
T (3) va (4) suy ra (SO p) wongy = 20; (SO P) wongx = 12

Cau 3.

6,354
63,54

Goi ti 1é phan tram cia déng vi ®Cu trong t nhién la x

Ta co6: ne, = =0,1 (mol)

= Ti 1é phan trdm cua dong vi ®°Cu trong tw nhién la 100 — x

- Nguyén tr khéi trung binh ctia Cu la 63,54

63.x+65.(100—x)
100

= Ti 1é phan trdm cua dong vi “*Cu trong tw nhién la 73%
Vay trong 0,1 mol Cu sé c¢6 0,1.73% = 0,073 mol *Cu

= Trong 0,1 mol Cu sé ¢6 0,1 - 0,073 = 0,022 mol *Cu
Cau 4.

a. Neon c6 3 dong vi bén:

+ Pong vi “’Ne chiém 90,9%

+ Pong vi *’Ne chiém 0,3%

+ DPong vi *Ne chiém 8,8%

b. Cong thitc tinh nguyén t khoi trung binh:

_90,9.20+0,3.21+8,8.22
100

Vay nguyén tit khoi trung binh ctia Neon la 20,18
Cau 5.
- Nguyén t6 chlorine c6 Z =17 = C6 17 electron

Ap dung cong thiic: =63,54=>x=73

A, =20,18
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- C4u hinh e: 1s°2s*2p°®3s*3p°

- Biéu dién cdu hinh chlorine theo 6 orbital:

1 T et tl Tl R N O
!

- Nguyén t6 Chlorine cé:

+ S0 16p electron: 3
+ S06 electron thudc 16p ngoai cung: 7
+ S0 electron doc than: 1
Cau 6.
- Lop th nhat: ¢6 1 phan 16p 1a 1s
- Lop th 2: c6 2 phan 16p 1a 2s va 2p
- Phan 16p s chita t6i da 2 electron, phan 16p p chita t6i da 6 electron
Vay cdu hinh electron cta nguyén t6 X: 1s°2s2p*
= Nguyén to X c6 8 electron
= SO hiéu nguyén t¥ cia X: Z =8
Cau 7.
R thudc chu ki 3 = C6 3 16p electron.
R thudc nhom VA = Cé 5 electron 16p ngoai cung
= C4u hinh electron ctia R: 1s2s*2p°®3s*3p® = ¢6 9 e thudc phan 16p p
Cau 8.
a. Cau hinh electron ctia nguyén t6 do la: 1s*2s°2p°3s°3p°4s’
= Tinh chat dic trung ctia M la tinh kim loai.
b. Nguyén t6 d6 ndam & nhém IA nén cong thitc oxit 1a M>,O. Day la mot oxit bazo.

Cau 9.

a. Mg(OH), c6 tinh bazo yéu hon Ca(OH), vi Mg va Ca déu thuoc nhém IIA, theochiéu twr
trén xudng, trong mot nhom A tinh kim loai tang dan, tinh phi kim loai gidm dan. Bong thoi
tinh axit cua hidroxit giam dan, tinh bazo tang dan.

b. Mg(OH); c6 tinh bazo yéu hon NaOH vi Mg va Na déu thudc cing mét chu ki theo chiéu
tr trai sang phai tinh kim loai gidm dan, tinh phi kim tang dan. Dong thdi axit cta hidroxit
tang dan, tinh bazo giam dan.

Cau 10.

a. Trong mot chu ki, lyc hut gitra hat nhan véi cac electron 16p ngoai cung tang do : Trong
mot chu ki, theo chiéu tang dan cua dién tich hat nhan, Iyc hat gitta hat nhan véi cac
electron 16p ngoai cung tang. Do do, kha nang nhan electron cta cac nguyeén ti tang va kha

nang nhuong electron ctia cac nguyén tir giam.
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b. Trong mot nhom, lyc hut gitra hat nhan véi cac electron 16p ngoai cung gidm do : Trong
mot nhom, theo chiéu tang dan cta dién tich hat nhan, Iyc hit giita hat nhan véi cac electron
16p ngoai cung giam. Do do, kha nang nhan electron cua cac nguyeén tit giam va kha nang
nhuong electron cta cac nguyén ti tang.

Cau 11.

a. Nhom nguyén t6 la tap hgp cac nguyén t6 ma nguyén t c6 cau hinh electron twong tw
nhau, do dé6 c6 tinh chat hoa hoc gan giong nhau va xép thanh mot cot.

b. Bang tuan hoan c6 18 cot.

c. Bang tuan hoan c6 8 nhém A.

d. Bang tuan hoan c6 8 nhém B, gom 10 cot.

e. Nhém IA va ITA chita nguyén t6 s, nhém IITA dén nhom VIIIA (tritt He) chita cadc nguyén
t0 p. Cac nhém twr I1IB dén IIB (theo chiéu tir trai qua phai trong bang tuan hoan) chita cac
nguyén t6 d.

Cau 12.

Xét ion X*: c6 5 nguyén tit, tong so proton la 11. Vay so proton trung binh la 2,2.

=> C6 1 nguyén tr c6 s6 proton nho hodc bang 2 va tao thanh hgp chat, dé la H.

Ion X" c6 dang A, Hg. Vdya.pa tb=11vaa+b=5

a 1 2 3 4
b 4 3 2 1
Pa 7 4 3 2,5

Chon dwoc nghiém thich hgpa=1,b=4vap, =7 =>Ion X" la NH,".
Xét ion Y* c6 dang MxLy*: X.ey + y.ep + 2 =50

Vay x.ey + y.ep =48 vax +y =5.

S6 electron trung binh ctia cac nguyén ti trong Y* 1a 9,6

=> C6 1 nguyén t c6 s6 electron nho hon 9,6

=> Nguyén tit ctia nguyeén t6 thude chu ki II.

=> Nguyén tit cia nguyén td con lai thudc chu ki III.

Néu 2 nguyén t6 cung thudc mot nhém A thi sé hon kém nhau 8 electron
Vayeu—e. =8

Ta chon dugc nghiém: ey = 16 va e, = 8. Ion c6 dang SO,

Chat A la: Phan t¢ khéi cta A 1a 132.

Cau 13.

Sau khi tham gia lién két nguyén ti H: C6 1 16p electron, 2 electron & 16p ngoai cung Gidng
cau hinh electron cua He.
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Sau khi hinh thanh lién két Nguyén tt F: C6 2 16p electron, 8 electron ¢ 16p ngoai

cung Giong cau hinh electron cua Ne.

'/;. &

S '
Sson Helium

-
o

Sl
Cau 14.

- Nguyén t¢ K (Z = 19): 1s2s*2p°3s°3p°4s' = C6 1 electron 16p ngoai cing = C6 xu
huéng nhuwong 1 electron nay dé dat cau hinh electron giong khi hiém.

Phan t thu dwgc mang dién tich dwong, goi la ion potassium, ki hiéu K*

- Nguyén tit Cl (Z = 17): 1s°2s*2p°3s*3p> = C6 7 electron 16p ngoai ciing = C6 xu hudng
nhan 1 electron ti* nguyén t¢ K dé dat cau hinh electron giong khi hiém.

Phan tt thu dugc mang dién tich am, goi la ion chlorine, ki hiéu, CI

- Hai ion trai dau hut nhau tao thanh phan ti potassium chloride (KCI)

- S0 do m6 ta:

|
©
©

K+ Cl_

Cau 15.

M-1le - M

C4u hinh electron cia M": 1s°2s°2p°

Suy ra cau hinh electron ctia M: 1s*2s°2p°®3s’
Vay M la Natri - M" la cation Na"

X+ 1le - X

C4u hinh electron cua X: 1s*2s°2p®3s°3p°

Suy ra cau hinh electron ctia X: 1s°2s°2p°3s°3p°
Vay X la Clo - X"la anion CI
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Hop chat gitta hai ion nay la NaCl, c6 lién két ion do lyc hit tinh dién gitta hai ion mang
dién tich trai dau.

Cach nhan biét 2 ion trén tir hgp chat NaCl: Hoa tan NaCl vao nuéc, thue hién 2 thi nghiém
tt dung dich nay.

Thi nghiém 1: Dung diia thuy tinh dau c6 gan sgi Pt sach nhing vao dung dich r6i dét trén
ngon ltra khong mau (dén khi), néu ngon Itta c6 mau vang thi két luan c6 Na".

Thi nghiém 2: Lay mdt it dung dich, cho thém vao dé vai giot AgNOs, néu c6 tia trang xuat

hién, két luan c6 CI.

Cau 16.

- Phan tr naptalen va iot c6 cau tric bén vitng béi cac lién két cong hoéa tri kém phan curc,
dong thoi lién két lién phan t cling kém bén vitng (khong ¢ dang mang tinh thé) nén khi
dun néng dé dang tach ra khoi nhau, dan dén lam tang nhanh khoang cach giita cac phan ti
(thang hoa).

- Nguoc lai, phan tit NaCl c6 cau tric bén vitng theo kiéu mang tinh thé tao bdi cac lién két
ion (khé thang hoa), khi nong chdy c6 thé phan ly thanh cac ion dwong va am dan dén co
kha nang dan dién.

Cau 17.

+% Cdu hinh electron: nguyén tit hydrogen (H): 1s'

- Bé dat dugc cau hinh caa khi hiém gan nhat, méi nguyén tr H ciing gop 1 electron dé tao

mot cap electron chung cho hai nguyén tt.

Cong thirc electron Cong thitc cau tao theo Lewis
HH H—H

- Gitta hai nguyén t H chi c¢6 mot cdp electron dung chung dugce biéu dién bang mét noi
don (—¢) va dugc goi la lién két don.

+% Cdu hinh electron ciia nguyén tit nitrogen (N): [He]2s*2p*

- Bé dat dugc cau hinh caa khi hiém gan nhat, méi nguyén tr N cing gop chung 3 electron

dé tao 3 cap electron chung.

Cong thirc electron Cong thitc cau tao theo Lewis
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NN IN=N:

- Gitra hai nguyén t N c6 3 cap electron chung duwgc biéu dién bang mot n6i=i1 () va
dugc goi la lién két ba.

- Vi ¢6 lién két ba bén vitng hon rat nhiéu so véi lién két don nén nang lwgng lién két trong
khi nitrogen (N,) 16n hon hydrogen (H,).

Cau 18.

Moi nguyén ti Nitg gop ba 3 electron tao lién két ba lién két nay rat bén kho bi pha v &
diéu kién thwong nén & nhiét do thudng nito tro vé mat héa hoc.

Cau 19.

Twong tdc van der Waals lam tdng nhiét d6 néng chdy va nhiét do sé6i cua cdc chat. Khi
khéi Iugng phan ti tdng, kich thudc phdan tir tdng thi twong tdc van der Waals tdng.

Theo chiéu tang dan cta dién tich hat nhan nguyén t trong nhém VIIIA, ban kinh nguyén
t tang dong thoi khoi lwong nguyén ti tang = Tuwong tac van der Waals tang = Nhiét do
néng chay va nhiét do soi tang

Cau 20.

Cac phan tng oxi hoa — kht la: a, d, e.

i . )
a) 2Kl\/[1?04 + 16H(]Jl — 2KCI + 2MnCl, + 5CL%+ 8H,0
Chat oxi héa: KMnO,. Chat khir: HC1.

d) NI+ CL'— 2 NaCl + I?

Chat oxi hoa: Cl,; Chat khir: Nal

€) BQ‘: +2KOH — KBr! + KBr'0 + H;O
Br, vira 1a chat khit, vira 1a chat oxi hoa.
Cau 21.
2KMnO, + 16HClg; -> 2KClI + 2MnCl, + 5Cl, + 8H,0O
=> Ncp = 2,5Nkmnos = 0,25 mol
=> Ve = 5,6 lit
Cau 22.

Buoc 1: Xac dinh so oxi hoa
+3 -2 42-2 0 +4-2

FeaOy +C 0O — Fe+ Oy

- S6 oxi hoé ctia Fe giam tir +3 xudng 0 = Fe trong Fe,O; la chat oxi hoa
- S6 oxi hoé cta C tang tr +2 1én +4 = C trong CO la chat khi
Buéc 2: Viét qua trinh oxi hoa va qua trinh kht

+3 0

Fe+ 3 — Fe

42 +4

C — C +2e
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Buédc 3: Tim hé so thich hgp cho chat oxi hoa va chat khie

+3 0
x2 | Fe+3de— Fe
+2 +4

x3 | C—= C+2
Buéc 4: Dat cac hé s6 cia chdt oxi hod va chat khit vao so do phéan tng, hoan thanh phwong
trinh: Fe,0O; + 3CO - 2Fe + 3CO,
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