Trieong THPT Nguyén Van Cir Ly thuyét Hoa hoc 10-HK1

CHUONG I : NGUYEN TU
I/ THANH PHAN NGUYEN TU

1/ CAu tao nguyén tir - dic tinh cac hat: ~ Nguyén ti c6 cdu tao gom:

- Hat nhan ¢ gidza nguyén tir, gom cac hat proton (p) (mang dién tich dwong) va cdc hat notron (n) (khéng mang dién).
- V6 nguyén tir gom cac hat electron (e) (mang dién tich &m) chuyén déng xung quanh hat nhan.

* Két ludn.

+ Khdi lwong nguyén ti bang khai lirong hat nhan nguyén ti d6 (vi khdi luong cua e rat bé so vai khdi lwong céc hat

. . M, 16726107
notron va proton, cu the —=————
m. 9,1094.10

€

~1836).

+ Nguyén tz trung hoa vé dién, nén'sé p = sé e.

2/ Kich thwéc va khéi lweng nguyén tir

a/ Kich thwéc nguyén tir: rit nho, duoc tinh bang don vi nanomet (nm). 1nm=10"m=10A
Vi vay electron chuyén dong xung quanh hat nhan trong khéng gian rdng cua nguyén tir.

b/ Khéi lwgng nguyén tir: rat nhé, dwec tinh bang u (hogc dvC).

V6i lu = %.muc :%. 19,9265.10°" kg —  1u=1,6605.10% kg.

11/ HAT NHAN NGUYEN TU. NGUYEN TO HOA HQOC
1/ Pién tich hat nhan (Z+). Bién tich hat nhan chinh 1 téng dién tich cua proton.
Z = s6 proton = s¢ electron (Nguyén tir trung hoa vé dién)
2/ S6 khdi hat nhan (A). Sé khai ciia hat nhan bang téng sé proton (Z) véi téng so notron (N).
A=Z+N
3/ S6 hiéu nguyén tir (Z). Sé hiéu nguyeén tir 1a sé don vi dién tich hat nhan nguyén tir cia mot nguyén té.
4/ Ki hiéu nguyén tir cia nguyén té X.
X
Trong d6:  A:sb khdi Z: s6 hiéu nguyén tir X: ki hiéu héa hoc caa nguyén to
III/ PONG VI. NGUYEN TU KHOI. NGUYEN TU KHOI TRUNG BINH
1/ Pdng vi: Pong vi 1a nhizng nguyén ti ciza cling mét nguyén té c6 cling sé proton, khac sé notron.
Vidu. NguyéntbHeo 3 dongvi ,H , H , °H
Chuy. Céac ddng vi bén c6 Z < 82.
2/ Nguyén tir khdi. Nguyén tir khéi trung binh
a/ Nguyén tir khdi (M). Nguyén tir khdi 1a khéi luong twong ddi cua nguyén tir, bang sé khéi hat nhan M = A
1
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b/ Nguyén tir khéi trung binh (M ). Nguyén ti khéi trung binh cua nguyén t ¢ nhiéu dong vi dugc tinh bing hé
thuc

M _ XA +x,A, +x3A3 +....

X, X, X e
V6i X1, X2, X3: 1a 56 nguyén tir (hodc % sé nguyén ti) caa mdi dong vi.
A, Az, As: 1a nguyén tir khéi (hay sb khdi) ciia mdi dong vi.
% Maéi quan hé gia cac hat co bdn cdu tgo nén nguyén tiz:
+S6 hat co ban (S) =2.Z + N (mang dién: 2.Z, khong mang dién: N).
+ Sb hat mang dién = sé electron + s proton = 2.Z .
+ S hat ¢ hat nhan = sé proton + s notron=Z + N = A
IV/ LOP VA PHAN LOP E
1/ Lép electron: L6p electron gom céc electron c6 mire nang luong gan bang nhau. Cac 16p electron xép theo thi ty

mtc ning luong tir thap dén cao (tir gan nhan ra ngoai):

Lép thir n 1 2 3 4 5 6 7
Tén lop K L M N 0 P Q
C6 s obitan 1a n? 1 4 9 16
C6 sb electron toi da 1a 2n® | 2 8 18 32

2/ Phan lop electron

- MGi 16p electron chia thanh cac phan 16p s, p, d, f gdm cac electron ¢6 muc ning lugng bang nhau:

Phén 16p S p d f
C6 so electron toi da 2 6 10 14

- Trong 1 16p electron thi s6 phan 16p = s6 thir tu 16p:

Lép tha 1 2 3 4
Co6 phén 16p 1s 2s52p 3s3p3d 4s4padaf
- Phan 16p electron chira electron tdi da goi 1a phan 16p electron béo hoa.

V/ CAU HINH E TRONG NGUYEN TU

Céu hinh electron nguyén tir: Cau hinh electron nguyén tir biéu dién su phan b electron trén céc phan 16p cua céc

I6p electron khac nhau.
a/ Céch viét cau hinh electron nguyén tir

- X4ac dinh sé electron trong nguyén ti.
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- Phan bé céc electron theo trat ty mie ning lwgng AO tiang dan.

- Viét cAu hinh electron theo thtr tuy céc phan 16p electron trong mét 16p.

Vi du: z6Fe. Viét theo trat ty mirc ning luong AO ting dan: 1s? 252 2p® 3s? 3p® 4s? 3d°

- Sau d6 viét lai theo thir ty cac phan 16p electron trong 1 16p: 1s? 25 2p® 3s? 3p® 3d° 452
- Viét gon: [Ar] 3d® 4s?

b/ Pic diém caa I6p electron ngoai cling

- Cé4c electron 16p ngoai ciing quyét dinh tinh chét héa hoc cua mot nguyén té.

- S6 electron 16p ngoai cung tbi da 1a 8e

+ Céac nguyén tir kim loai co: le, 2e, 3e lop ngoai cung.
+ Céac nguyén tir phi kim co: Se, 6e, 7e lop ngoai cung.
+ Céc nguyén ta khi hiém co: 8e (He co6 2e) lop ngoai cung.

+ Céc nguyen tir c6 4e 16p ngoai ciing co thé 1a kim loai (Ge, Sn, Pb) c6 thé Ia phi kim (C, Si).

CHUONG 2 : BANG TUAN HOAN
CAC NGUYEN TO HOA HQC

I. BANG TUAN HOAN
Xéc dinh vi tri cua nguyén té X trong bang tuan hoan héa hoc: (phan biét e cudi cuing va e 16p ngoai cing)
-0: STTo=s6p=sbe=2Z
- Chuki: STT chu ki =sé Iop electron : + Chu kinhé: 1,2, 3
+ Chu ki l6n: 4, 5, 6, 7 (chua hoan thién)
- Nhém: STT nhém =sé e héa tri
1. Phan nhom chinh (nhém A) : khi cac e cudi cung duoc dién vao phan 16p s hay p, cu thé: ns? np®
(voi diéu kién a,b € s nguyén vaa>1,0<b<6)
a+b<3—> KL
a+b=4—->KL/PK

a+b>5-PK
a+b=8—->KH

S6 thir ty nhém =a + b trong do:

2. Phan nhém phu (nhém B) : khi céc e cubi cung duoc dién vao phan 16p d hay f, cu thé: (n-1)d2 ns? (voi diéu
kién a,b e sd nguyén vab=2,1<a<10)
> Néu a+b<8 =Sithadtunhém=a+h
> Néu a+b=8hay9hay 10 =S6 thir tw nhém = 8

> Néu a+b>10 =S4 tha tu nhém = (a + b) — 10
3
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— C4c nguyén té nhom B déu thudc kim logi chuyén tiép.

Ngoai trur:
% b=2,a=4=Db=1,a=5 (ban bdo hoa gip)
% b=2,a=9=Db=1,a=10 (bdo hoa gép)
2. SU BIEN POl TUAN HOAN
Co s6 bién di tuan hoan céc tinh chat I sy bién ddi tuan hoan sb e ngoai cling
- Ban kinh nguyén tuz:
* Quy luat: Theo chiéu ting DTHN, trong 1 CK, R nguyén tir giam dan S
trong 1 nhém A, R nguyén tir ting dan

* Giai thich: Trong ciing 1 CK, theo chiéu ting PTHN — s e |6p ngoai cliing ting — lyc ht giita hat nhan
V6i e ngoai ciing ting — R giam dan
Trong 1 nhém, theo chiéu ting DTHN, s6 I6p e ting — R ting dan

- D¢ am dién: Pai lwong dac trung cho kha nang hut e

* Quy luat: Theo chiéu ting DTHN, trong 1 CK, DAD ting; trong 1 nhém A, DAD giam ﬂ
* Giai thich: Trong 1 CK, theo chiéu ting PTHN - R{ — khaninghute T —»DAD T
Trong 1 nhdm, theo chiéu ting PTHN — RT —kha ning huted —»DAD {
- Tinh kim logi, phi kim:
+ Trong 1 chu ki: tinh kim loai giam, tinh phi kim tang
+ Trong 1 nhém A: tinh kim loai tang, tinh phi kim giam
- Tinh axit — bazo cua oxit va hidroxit:
+ Trong 1 chu ki: Axit tdng, bazo giam
+ Trong mot nhom A: Axit giam, bazo tang
- Hoa tri cao nhat véi oxi (a) tang tir 1 — 7, héa tri caa phi kim véi hidro (b) giam tir 4 — 1.
- Moilienhélaa+b=8
Nhém LA I.A LA IV.A V.A VLA VIILA
Hop chat vai Oxi Na,O MgO AlO3 SiO; P20s SOs3 Cl,07
K20 CaO Gaz03 GeO; As20s SeOs Br.O7
Hoa tri cao nhat véi
Oxi | 1 i v Vv VI VIl
Tépg quat hoéa tri cao | R20 RO R203 RO: R20s ROs R207
nhat vai Oxi




Trieong THPT Nguyén Van Cir

Ly thuyét Hoa hoc 10-HK1

Hop chat khi véi hidro SiHa4 PH3 H2S HCI
GeHq AsHs Ha2Se HBr

Héa tri véi hidro v Il I |

Tquét hoa tri vai hidro RH4 RH3 RH: RH

Chuy : Hoa tri cao nhét véi oxi + hoa tri véi hidro = 8 ( chi 4p dung cho nguyén t6 nhém A )

CHUGNG Il : LIEN KET HOA HQC

1. Khai niém co ban

< Lién két hoa hoc 1a sy két hop giita cac nguyén tir tao thanh phan tir hay tinh thé bén viing hon.
< Quy tac chung (8 electron): Cac nguyén tir ludn c6 xu huéng lién két voi nhau dé dat dugc cau hinh
electron bén ciia cac khi hiém (c6 8 electron hoic 2 electron (ddi vai heli) 16p ngoai cuing )
% ION:
@ Khai niém ion: Ton duoc tao ra khi nguyén ti# nhwong hay nhan electron thi tr thanh phan tir mang dién. Nguyén
ttr s& nhudng hodc nhan thém electron dé dat cau hinh bén caa khi hiém

@ Sy tao thanh ion:

Sy hinh thanh ion ion duwong (cation): Sw hinh thanh ion am (anion):

- Nguyén tir kKim loai c6 khuynh huéng nhwong e
tao thnh ion dwong (cation)

- Nguyén tir phi kim ¢6 khuynh huéng nhgn e tao
thnh ion &m (anion)

VD: Na -> Na' + 1le VD: Cl+1le -> CI

Ca-> Ca®* + 2e O +2e-> 0%

+TQ: M >M"™ +ne +TQ: X+ne— X"

+Tén ion (cation) + tén kim loai. + Tén goi ion dm theo goc axit:

Vi dy: Na* (cation Natri), Mg?* (cation magie) | VD: Cl- anion clorua. S* anion sun fua....( trir

anion oxit 0%).

@ Phan loai theo sé lwgng nguyén tir tao ion

Ion don nguyén tir: 1a nhitng ion dugc tao nén
tr 1 ngtar: Li*, Na¥, CI, %, ...

lon da nguyén tir: 1a nhitng ion dugc tao nén tir
2 hay nhiéu ngti: NH4*, OH", SO4%, ...

2. Lién két ion, lién két cong hoa tri
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Lién két

Lién két ion

Lién két cong hoa tri

LK CHT khong cuc

LK CHT c6 cuc

Ban chat

do luc hat tinh dién gitra cac ion
mang dién tich trai dau

- La su dung chung céc cap electron

- Cap electrron dung
chung phan bé thwong ¢
gi@a, khong bi léch.

- Cap electrron dung chung bi
léch vé phia nguyén ti co do
am dién 1én hon.

Dau hiéu
nhan
biét 1

Xay ra gitra nhirng nguyén t6 khac
hin nhau vé ban chit hoa hoc
(thwong xay ra vai cac kim logi
dién hinh va cdc phi kim dién
hinh)

Thwong xay ra giira 2
nguyén t phi kim cung
nguyen té.

Xay ra gitra 2 nguyén t6 gan
gidng nhau vé ban chat hoé hoc
(thwong xay ra voi 2 nguyén te
phi kim khac nguyén t4)

3. Biéu dién sw hinh thanh lién két héa hoc

a. Lién két ion

Vi du 1: Giai thich sw hinh thanh lién két trong cac phan tir: NaCl, MgO, CaCl.

+ TH1 : NaCl

Sor do hinh thanh lién két:

1

Igl‘:__’ Aiate";' 'C"l'_e} = Na* + Cl” — NaCl
Phuwong trinh hoa hoc:
2.1e
2Na + Cb _>...2..NaCI

+ TH2 : MgO

2e

2+
g[f - M2g +_)02_} = Mg** + 02~ — MgO
. e

Phuwrong trinh hoad hoc:

2
2Mg + Oz —....MgO
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+ TH3: CaCl2
So dé hinh thanh lién két:

Ca— Ca®*t+...5.. e} 24 _
=>C 4+ 2Cl~ — CaCl
Cl+...2..... e—-Cl” @ attz

Phwong trinh hoa hoc:

1.2e

o

Ca + Cl, CaCly
Vi du 2: Giai thich sy hinh thanh lién két trong cac phén tir: N2, Hz, O2, HCI, CO>
Céan nhé:

e Hop chét tao bai cac nguyén té phi kim 1a thuong 1a hop chat c6 Ik CHT
= Gidi thich théng qua CT electron (CT €) va Cong thic cdu tao (CTCT)

e S e mbi nguyén tir gop chung = 8 — s6 e I6p ngoai cing = Thiéu bao nhiéu dé du 8 e Inc thi gop bay
nhiéu (Riéng H luén gop 1e)
e Biéu dién céc e I6p ngoai cling va cac cap e chung (bang cac dau cham) Ién xung quanh ki hiéu ng/ti =
CTe
e Thay méi cdp e chung bang 1 gach ngang= CTCT
» Sw hinh thanh ptir N;:
- Cdu hinh e: N(Z=7): 15?2s22p3 => s e mdi nguyén tir N can bo ra=8 — 5 =3

3 cip e chung=> lién két ba

No+ N> — N i NJ— N=N
CTe CTCT

» Sw hinh thanh ptir H,

1 ¢dp e chung=> lién két don
H*+H"—H:H—H —H
CTe CTCT

» Sw hinh thanh ptir O;
O (Z=8): 1s?2s%2p*

2 cdp e chung=> lién két déi



Trieong THPT Nguyén Van Cir

0:+:0—— 0::0 hay 0=0

Cong thticelectron Congthtccdutao
» Sw hinh thanh ptir HCI:
- Cdu hinh e
H (Z=1): 1s?

Cl (Z=17): 1s?2s22p°® 3s23p°

1 cdip e chung=> lién két don

H*+.Cli—— H :Cl: —» H-Cl
Congthdcelectron  Congthliccautao

» Sw hinh thanh ptir CO;

:d::C:Zb: O:C:O

CT electron CTCT
3. Hoa tri va sé oxi hoa

3.1. Hoa tri

Ly thuyét Hoa hoc 10-HK1

% Trong hop chét ion: ho4 tri caa mot nguyén té bang dién tich cua ion va goi 1a dién hoa tri

% Trong hop chat cong hod tri: Hoa tri nguyén tb bang so lién két ma nguyén tar nguyén té dé tao ra trong phan ti

va dugc goi la cong héa tri

Vidu 1: Trong cbng thizc NaCl, dién héa tri cua Na la 1+, Cl 1a 1-
Trong cbng thize MgO, dién héa tri cua Mg la 2+, O la 2-
Vidu 2: Trong cong thizc HCI, H c06 cong hoa tri la 1, Cl cé cgng hoa tri la 1

3.2. S6 oxi hoa

S6 oxi héa (sau ddy sé viét tat 1a OXH) cua nguyén t 1a mot s dai s6 duoc gan cho nguyén tir nguyén té dé theo

quy téc sau :
- Trong don chat, sé oxi hda cia nguyén to bang 0

- Trong hau hét cac hop chdt, s6 OXH cia H bang +1, s6 OXH cua O bang -2
- Trong mét phan ti#, tong s6 OXH cia cac nguyén té bang 0
- Trong ion don nguyén tir, 56 OXH cua c&c nguyén to bang dién tich ion, ; trong ion da nguyén tir, tong s6 OXH

cuia Cac nguyén té bang dién tich ion

Vi du 1: S6 OXH cua Cu, Zn, H, N, O trong cac don chat Cu, Zn, Hz, N2, Oz bang 0.

S6 OXH cua K*, S% lan luot bang +1, -2

Vi du 2: Tinh s6 oxi héa (x) cua N trong dinito oxit N20O, nito dioxit NO2; NO

8
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Ap dung quy téc 3, ta co:

+ Trong N2O: X2+ (-2) =0 =>x=+1

+ Trong NOz: X+ (-2)2=0=>x=+14

+ Trong NO: X+(-2)=0=>x=+2
& Luuy:

o S& OXH viét bang s6 thuong, ddu dat truéc
-3 +1 +4 =2

o Cach dit s6 OXH kém ky hiéu: Vidu: NHs, COs...

Chuong 4 : PHAN UNG OXI HOA KHU

I. PINH NGHIA

- Chat khir (chét bi oxi h6a) 1a chat nhuong electron.

) ) ) Khtr tang — O giam
- Chat oxi hoa (chat bi khtr) la chat nhan electron.
Khtr cho — O nhan

- Qué trinh oxi héa (su oxi hoa) la qua trinh nhuong electron.

- Qué trinh khtr (su khtr) 1a qué trinh nhan electron.

Vi du 1: Bét chay Magie trong khong khi:

Chatkhrla Mg

Chéitoxi héala O-

Vi du 2 : Sy khir CuO bang Ha
+2 -2 0 0 +1 -2

CuO + H, —— Cu + H0O

0 +1
Chatkhwla Ho QT oxi héa.... l.zﬂ...z. ..... 2 2H0+2€ .........................

o Cu+ 2¢e =>Cu
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Chét oxi hoa la CuO

% Phan tng oxi héa — khtr 1a phan ing hoa hoc trong d6 c6 su chuyén electron gitta cac chat phan tng
(hay 1a phan g c6 su thay d6i s6 oxi hoa cia 1 s6 nguyén td)
I1. LAP PHUONG TRINH HOA HQC CUA PHAN UNG OXI HOA KHU

- Phuong phéap: Phuong phép thing bang electron.
- Nguyén tic: Tong s6 sb electron do chat khir nhuwdng = Tong sé s6 electron do chat oxi hda nhan.
- Cac budc thuc hién: (4 budc).

Vd : Lap PTHH cua phan (ng oxi hoa — khir :

Fe,0; + CO — Fe + CO,.
+ Budc 1: Xac dinh sb oxi hoa cua nhitng nguyén té ¢6 s6 oxi hoa thay doi.
+3 +2 0 +4
Fe.Os + CO - Fe + CO2
+ Budc 2: Viét qua trinh oxi hoa va qua trinh khir, can bang mdi qua trinh.
+2 +4
C 2> C + 2e

+3 0

Fe, +6e = 2Fe

+ Budc 3: Tim hé s thich hop sao cho tong sb electron do chat khir nhudng bang tong s electron ma
chét oxi hoa nhan.

+2 +4

3x C — C + 2e.
+3 0
1x 12Fe + 6e — 2Fe

+ Budc 4: Dit hé sé caa chat oxi hda va chat khir vao so do phan tmg. Hoan thanh phuong trinh hoa
hoc.

Fe,04 + 3C0 —> 2Fe + 3CO0,.
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