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1. Ky hiéu nguyén ti X : ;X

e Z:sOproton=s6e ; e¢N:s6ndtron; e A:s6khdi=Z+N

Vi du - 12;A| Nhém c6:Z=13: A=27: N=27-13= 14

2. Poéng vi : Nhiing nguyén ti cla cung moét nguyén t6 hdéa hoc

cé cung s6 proton, khac sé notron: 16 . 17 . 18
sO0 ;5 50 ; 50

3. Vi tri nguyén t6 trong bang tuan hoan va cau tao nguyén tli ctia né :

- S6 thi ty = s6 hiéu nguyén tlf = s6 proton = s e~
- SO thi tu chu ky = s6 I16p e~
- S8 thii tu phan nhém chinh = téng s6 e & I6p ngoai cung

LIEN KET HOA HOC

1. Lién két cdng hda tri : Hinh thanh do sy gdép chung céac e & I6p
ngoai ciing sao cho moi nguyén ti déu dat 8 e
Po am dién cha |A —Bl< 1,7 : lién két gilia A va B 1a lién két cong hoa tri

2. Lién két ion : Budc hinh thanh do stic hut tinh dién gilia 2 ion trai dau

P6 am dién clla |A — B |> 1,7 : lién két gitia A va B la lién két ion.

3. Lién két phéi tri : Cung la lién két cong hda tri nhung doi electron

chung chi do mét nguyén t bé ra.

4. Lién két hidro : Tao thanh gitia nguyén ti hidro linh déng véi nguyén

tlr khac cé dé am dién I6n ( Oxi, Nito, Flor...)
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mg; x 100
Mgq

1. Néng dd phantram: C% =

S6 mol chat tan

2. Néng dé mol 1 Cy=—a— :
Thé tich dung dich (/)
3.Céng thic lienhg :  C, = 100-C%

1. Chat dién ly : La chat phan ly thanh ion (+) va ion (-) khi néng chay
hodc & trang thai dung dich.
2. Su dién ly : La sy phan ly thanh ion clia chat dién ly & trang thai dung
dich hay néng chay
Chét khéng dién ly: La chat ma dung dich khdng dan dién dugc
(dung dich rugu, dudng)
e Axit —» H" + ion(-)goc axit
e Baz — OH + ion(+)kim loai hay NH}
e Mubi — ion(+)kimloai + ion(-) goc axit
3. * Chat dién ly manh : C6 kha ndng phan ly gdn nhu hoan toan thanh ion
* Chat dién ly yéu: Chi phan ly mot phan thanh ion
+Dodiénly: o~ —0Phantdphanly O<a<1
S6 phan tu hoa tan
- Sy dién ly 1a quéa trinh thuan nghich vi cac ion chuyén déng ty do trong
dung dich nén cd thé va cham véi nhau va tai tao lai phan ti chat dién ly
4. AXIT — BAZ ( theo Bronsted) :
Axit la chat cé kha nang cho H* ; Baz la chat cé khd nang nhan H*
Dung dich axit Ia dung dich cé chuda ion H" hay H30O"
Dung dich Baz la dung dich c6 chua ion OH™
Hidroxit Iuéng tinh la nhiing hidroxit vira cé6 kha nang cho H*, vua cé
khd nang nhan H* nhu : Al(OH)s; Zn(OH),; Be(OH)s,...

5. pH cua dung dich : DAac trung cho néng dé H* cia mot dung dich
pH =—Ig[H'] ; pOH=-Ig[OH] ; [H']:néng dd mol H*
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Cung mo6t dung dich : pH + pOH = 14
H,O nguyén chat cé [H']=[OH]=10" nénpH=7

pH 0 5 7 8 10 14
Quy tim Hong Tim Xanh
Phenoltalein Khéng mau bé tim doé

e PGi vGi axit yéu: HA —— H" + A~
e D6 manh Axit :
Axit khdong c6 Oxi: Phy thudc vao nang lugng lién két H— X
HF < HBr < HCI < HI ; E .k = 562,5 ; 431,4 ; 365,75 ; 298,87 (Kcal/mol)
Axit c6 Oxi : H,XO,
y—X2>2 :axit manh (H2SO;, HNO;. . .)
y—x<1 :axityéu (H2COs, HSOs)
e D6 manh cua Baz: M(OH),
M c6 tinh kim loai cang manh, kha nang nhudng e cang I6n, sy
dut lién két M — OH cang dé nén tinh Baz cang manh.
NaOH > Mg(OH), > Al(OH)s...

; pH = E(pKa—lgC)

6. Mudi : Hgp chat gom ion (+) kim loai hay NH} véi ion am gdc axit
- Muéi trung hoa : Muéi ma trong goc axit khéng con H c6 tinh axit
HsPO;3 (2 chuic axit) nén NapHPOzla mudi trung hoa
- Muéi axit : Mu6i ma trong géc axit con H c¢é tinh axit.
NaHSO., Ca(HPO,), , KHS....
- Mudi kép : Nhiéu cation kim loai két hgp véi 1 goc axit : KAI(SO,).
- Mudi hén hgp : Mét loai kim loai két hgp véi cac axit khac nhau

Ca— Cl clorua voi
~0—Cl
7. Tinh Axit — Baz cta dung dich muéi :

Mudi tao bdi Thay phan Dung dich pH
Axit va Baz manh Khéng Trung tinh 7
Axit manh + Baz yéu Cé Tinh axit pH <7
Axit yéu + Baz manh Cé Tinh baz pH > 7
Axit yéu + Baz yéu Co Tly qua trinh cho hay Tuy trudng

nhan H* manh hon hop
\ J
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NH,Cl + H,0 == NH,OH + HCI
NH; + H,0 =— NHOH +H’ (pH<7)
CH,COONa + H,0 = CH,COOH + NaOH

CH,COO~ + H,0 =— CH,COOH + OH™ (pH>7)
. Phan ung trao déi ion: La phan tng trao ddi gilia cac ion cla nhiing
chat dau dé tao sdn phdm mdéi ( khéng cé su thay ddi s oxi hda )
Piéu kién :
e Chat tham gia phan Gng phai tan (trt khi phan tng véi axit)
e Co su tao thanh :
Chdat dé bay hai ; Chat két tda (it tan) ; Chat phéan li y&u hon

. Dién phan: Qua trinh oxi héa khii dién ra & bé mat hai dién cuc khi cho
dong dién mot chiéu di qua chat dién phan & trang thai ndng chay hay dung dich
. Nguyén tac :

a) Tai Catod: Cac cation nhan e~ (qua trinh khi) theo thi tu tir sau ra trudc

2+ 2+ 3+ 2+ 2+ 2+ 2+ + 2+ + 2+ 2+ 3+
K Ca Na Mg Al |[Mn Zn Cr Fe Ni Sn Pb H Cu Ag Hg Pt Au

\HQO Uu tién nhan e lon kim loai s€ uu tién nhan electron
b) Tai anod: Cac anion nhudng e~ (qua trinh oxi hda) theo thu ty

I-, Br', CI", RCOO™ >OH™ >H,0>S0% , PO3% -
. Pinh luat Faraday : Lugng chat thu dugc & méi dién cuc ti 1& thuan
véi tich s& cudng do dong dién va thai gian dién phan.
_ A
= It Ay
96500 n,

I: Cudng d6 dong dién (Ampére) ; Ax : Khdi lugng mol nguyén ti ctia X
t : Thai gian dién phan (gidy) ; nx: Hoa tri cla X trong chat dang dung

+ 2+ + 2+ 3+

Kim loa kiém Li Na K Rb Cs Fr (IA)
Kim loai kiém thé Be Mg Ca Sr Ba Ra (IIA)
Kim loai luGng tinh Be Zn Al...

Kim loai phan nhédm phy Cu (IB) Zn (IIB) Fe (VIIIB) ... y
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1.VéiOxy: 2xM + yO, — 2M,0Oy
4Na + O, = 2Nay,O : t° thudng
2Na + O, = Na;O2 : dunndng
2Ca + O, = 2CaO

2. Vi hidro : Chi kim loai kiém, kiém thé phan (ing véi Ha
tO

P _ 300°C
2Na + H, = 2NaH (natrihidrua) ; Ca +H, = CaH,
3. V@i cac phi kim khac : | 2M + nCl, = 2MCl,
2Na + Cl, = 2NaCl : Ba + Cl, = BaCl,
2Al + 3Cl, £ 2AICl, , Zn +Cl, = ZnCl,
oFe + 3Cl, £ 2FeCl, , 2Cr+ 3Cl,= 2CrCl,

XM  + yS £ M,S,

ma sat {0
2Na + S = Na,S ; 2Al + 3S = ALSs
Fe +S £ FeS ; cu +S E cus
4. VGi axit :
e Tinh oxi hda manh : HNOs, H,SO,4 dac
N.O (N2, NO, NO,, N.O)
M + HNO, = M(NO,), + H,O + {NH‘Jy\lOs
e M : hau hét kim loai (trii Au, Pt)
SO, ; Si
M + H,S0, dac — M,(SO,), + H,0 + {H 82
2

e Cac axit khac : HCI, H,SO4loang

2M + 2nH" = 2M"*+ nH, T
(Bbung trudc H)

Fe + 2HCI = FeCl,+ Hy T ; Fe + HySO, 05, = FESO, + H, T

5. VGi H,0 : Chi kim loai kiém va kiém thé (trof Be, Mg) tac dung véi H,0
& nhiét do thudng
Na + H,O = NaOH + JH,T
Ba + 2H,0 = Ba(OH), + Hp T
= Al { +3H,0 = AOH); & + 3H, T

nguyén cha
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6. VGi dung dich mudi : Kim loai c6 tinh kh{i manh ddy dugc kim loai
co tinh kh(t yéu ra khéi dung dich mudi

7. V6i dung dich kiém : NaOH, KOH, Ba(OH).. . .
Chi cac kim loai cé hidroxit ludng tinh nhu : Be, Zn, Al phan tng
Zn + 2KOH = K,ZnO, + H, T
2Al + Ba(OH), + 2H,0 = Ba(AlO,), + 3H, T

8. Vi oxit kim loai :
tO

M+ M,0, —2% M+ M,O,. | (Mding truéc M, M: diing sau Mg)

(0)

2Al + Fe,0, > ALO, + 2Fe (nhiét nhom)
(0)

Zn + CuO Y5 ZnO + Cu

OXIT KIM LOAI

Oxit kim |Oa| klém . Ligo, NagO, Kzo, szo, CSQO
Oxit kim loai kiém th6 : BeO, MgO, CaO, SrO, BaO

Oxit kim loai khac . FeO, Fex03, FezO4, CuO, AQ:0...
Oxit ludng tinh : BeO, Zn0O, Al,O3, Crz0s...

1. V6i H,0 : Chi oxit kim loai kiém va kiém thé (trtf BeO, MgO) tan trong
H,O tao dung dich kiém

NagO + HQO = 2NaOH ; BaO + HQO = Ba(OH)Q

2. Véi axit : Oxit kim loai + H* = Mudi + H,0

FeO + H2804|o§ng = FeSO4 + Hgo

. F6304 + 4H2804|oéng = FGSO4 + Fez(SO4)3 + 4H20
Chuy :
3Fe,O, + (12x - 2y)HNOz / —> 3xFe(NOg)z + (3x - 2y)NO T+ (6x - y)H,0
2Fe,0, + (6 - 2y)HyS0,d —> XFey(SOy)3 + (3 - 2y) SO,T + (6x - 2y)H,0

3. VGi kiém : Oxit ludng tinh + OH = Mubi + H,O

BeO + 2KOH = KgBeOQ + HQO ; CI’203 + 2NaOH = 2N8.CI’OQ+ HQO
Zn0O + 2KOH KanOQ + HQO ; A|203 + 2NaOH = 2NaAIOg + HQO
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4. Oxit kim loai + chat khdi : C, CO, Al, H,

C CcO
(0]
t CcO
M, O, + co LN V I °
H, H,O
Al ALLO,

(M dung sau Al)
5. Oxit baz + oxit axit = Mudi :
CaO + CO, = CaCO; ; CuO + SO; = CuSO,
Chiy : Oxit kim loai ma kim loai cé s6 oxi hoa >5la oxit axit
CrO; + H,O = H,CrO4 : axit Cromic

2CrO3; + H,O = H.Cr07 : axit Bicromic
hoac: Mny,O; + H.O = 2HMnO, . axit Permanganic

PIEU CHE OXIiT

Kim loai + O, — Oxit kim loai

Hidroxit £ Oxit kim loai + H,O 1

(hidroxit kim loai phai két tla hoac it tan)
o o

Ca(OH), = CaO + H,0 2AIOH), = AL,O, + 3H,0

e LiOH, NaOH, KOH, RbOH, CsOH la baz manh
e Ca(OH),, Sr(OH),, Ba(OH). la baz manh
D&i mau quy tim thanh xanh ; D&i mau phenoltalein (khdng mau) thanh héng tim (dd)

Baz + Axit = Mu6i + HO OH™ + H" = H,0

Baz + Oxit axit = Mud6i + H,O

Baz + Mudi = Baz mdi + Mudi mdi

Baz + hidroxit ludng tinh = Muéi + H2O

\ NaOH + AI(OH); = NaAlO, + 2H,0 ; Ba(OH), + Zn(OH), = BaZnO, + 2H,0 ) )
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PIEU CHE HIDROXIT
* P6i v6i dung dich kiém (hidroxit tan) :
1. Kim loai kiém, kiém thé + H,O = M(OH), + H, T
2. Oxit kim loai kiém, kiém thé + H,O = M(OH),
3. Hidrua kim loai kiém, kiém thé + H,0 = M(OH), + H, T
4. Pién phan dung dich mudi (Mudi cla kim loai manh véi axit khong ¢é Oxy)

2NaCl + 2H,0 — 2P comang ngdn , oNaOH + H, T+ Cl, 1

5. Baz + Muéi = Baz md&i + Mudi méi
Ba(OH), + Na,CO, = 2NaOH + BaCO, {

* Poi véi hidroxit két tla :
Mubi + bazd = Mudi(mdi) + bazd (mai)
CuCl2 + NaOH Cu(OH)2 | + 2NaCl

(Trong dé Mu6i va Bazd ban dau déu phai tan)

MOT SO HOP CHAT CUA SAT, DPONG, CROM, MANGAN

KIM LOAI OXIT HIDROXIT MUOI
Fe FeO :den Fe(OH),{ trAing xanh | Fe?*: lyc nhat
(trdng xam) | FezO, :den Fe(OH)s 4 db nau Fe3*: vang nau
F6203 - do
Cu Cu,0O :dd Cu(OH) { vang luc
(dd) CuO :den Cu(OH), ¥ xanh lam | Cu?*(dd) xanh lam
Cr CrO Cr(OH), { vang Cr** :xanh lam

(trdng bac) Cro05 : luc tham | Cr(OH)s ¥ xam xanh | Cr** : xanh tim
CrO; :détham | H,CrO, hay H,Cr,O; | CrO,* : vang tuoi
CrO,% : dé cam

Mn MnO :luc Mn(OH), { tréng Mn?* : khéng mau
(trAng xam) MnO, :den HMnQ, tim MnO,% : lyc tham
Mn,>O- : den luc MnO, : tim
\§ J
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