CAU TAO NGUYEN TU
VA HE THONG TUAN HOAN CAC
NGUYEN TO HOA HOC

( Thoi lwong: 5t LT + 2t BT)
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1. NHUNG KHAI NIEM VA
PINH LUAT CO SO
CUA HOA HOC
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1.1'Nguyén tw.va phan tir

¢ Nguyén tir 13 tieu phan nho nhat ciia mot nguyen to
hoa hoc, khong thé chia nho hon duoc nita vé mit
hoa hoc va trong phan irng hda hoc nguyén tir khong
thay doi.

Vi du: Nguyén tu Na, Cu, H, O. . .

¢ Phéan tir 13 tiéu phan nho nhat ctia mot chat c6 kha
ning ton tai doc 14p va khong thé chia nhd hon duoc
nita ma khong mat di nhitng tinh chat hoa hoc ciia
no.

Vi du: Phan tir HCI, NaOH
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° 1.2 Khéi lwong nguyén ti,
khoi lwgng phan tw

¢ Khoi lugng nguyén tir theo don vi thong thudng (g,
kg) thuong rat nhd — sir dung don vi khoi luong
quy uoc.

¢ St dung 1/12 khoi lugng nguyén tir 12C lam don vi
quy uéc: don vi khoi lugng nguyén tir (dvkint).

1dvkint = 1,66.10-2"kg
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. 1.2 Khoi lwong nguyén tir,
khoi lwgng phan tw

¢ Khoi lwong nguyén tir
(twong d6i) cia mot

nguyén to la khoi luong H | Hydro 1

tinh bang don vi quy udc O Oxy 16

cia mot nguyén tir nguyén | Na | Natri | 23
t0 do. Fe | Sit | 56

Cu |DPong| 64
N Nito 14
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° 1.2 Khoi lwong nguyén ti,
khoi lwgng phan tw

¢ Khoi lwong phan tir (twong d6i) ciia mot chat 1a
kho1 lwong tinh bang don vi1 quy udc cua mot phan
tor chat do.

& Cach tinh: Cong cac KLNT cuia tat ca cac nguyén to
tham gia trong phan tu.
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o 1.3 Khai niém mol

¢ Mol 14 lwong chat chtra 6,023.1023 tiéu phan cau
truc cua chat. Ti€u phan nay co thé la nguyén tir,
phan tu hay 1on...

¢ S0 6,022.10%: goi 1a s6 Avogadro (ky hiéu N,).
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° 1.4 Pon chat va hop chat

% Don chat la chat ma phan tir cua nd chi gom cac
nguyén tu cua mot nguyen to lién két vo1 nhau.

Vi du: Cu, H

L, Cl,, O,. ..

¢ Hop chat 1a chat ma

nhan tir ctia N6 gdm nhiing

NQuyén tir cua Cac nguyén td Khac leai lién két véi

nhau.
Vi du: HCI,

NaCl, H,PO,. . .
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1.5 DINH LUAT BAO. TOANKHOI LUONG

¢ Khoi luong cua cac chat tham gia phan tmg bang
khoi lugng ctia cac chat san pham phan tng
(Lomonoxov- 1756). Vidu :
Mg + 1/20, = MgO
¢ Tuy donh luét co su han ché nhung van giit nguyén
214 tr1 va y nghia vo1 cac nha hoa hoc
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1.6 Phuong trinh trang thai khi ko

¢ Poi voi khi 1y twong

PV

-5 42 <0

— nRT

hay PV — RT

m
\Y[
ap suat chat khi

thé tich

kho1 luong, g

nhi¢t do tuyet do;
sO mol khi;

hang s6 khi.

10
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o 1.6 Phuong trinh trang thai Khi
Gia tri cia R=?

¢ Néu P do bang Pa (kg.ms?), V do biang
m3 thi R = 8,314 J/mol.do

¢ Néu P do béng mmHg, V do béng ml thi

R =62400 mm

lg/mol.do

¢ Néu P do bang atm, V do bang lit thi
R = 0,082 atm.lit/mol.do

11
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2. KHAI NIEM VE NGUYEN TU

12
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o 2.1 Nguyén tu va cac hat electron,
proton, neutron

¢ Nguyén tf dugc tao thanh tir nhitng ti€u phian nhé
hon 1a electron (ky hi€u €) va hat nhan.

% Electron: mang dién tich am. Trong nguyén tu,
cac electron chuyén dong xung quanh hat nhan
tao nén 16p vo electron.

¢ Hat nhan: dudc ciu tao chu yéu tir ciac hat proton
(ky hi€u p) va neutron (ky hi€u n). Proton mang
di€n tich dudng, con neutron khong mang dién.

13
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. 2.1 Nguyén tu va cac hat electron,
proton, neutron

Tuyét doi

Tudng doi

Tuy@t doi Tudng doi

Kg

dvC

Culong

Bban vi tinh dién | Dadn vi e

9,109390.10 3

0,000549

-1,602177.10 19

-4,802298.10 10 -1

1,672623.10 %

1,007277

+1,602177.10 19

+4,802298.10 10 +1

1,674929.10 %

1,008665

CuuDuongThanCong.com
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o 2.1 Nguyén tu va cac hat electron,
proton, neutron

@ Khoi lugng hat nhAin =N + Z
¢ Tong A =N + Z dugc goi 1a s6 khdi

@ Mot nguyén t& duge dic trung day du bing

sO khoi A va s6 Z IT'C LIKE THIC_.
P
orr s 1A @ clectron (-)
“ Ky hi€u ‘
A ( proton {+)

\ 0
X 3 neutron (0) /

VA T

15
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2.1 Nguyén tu va cac hat electron,
proton, neutron

s, 35 o A « A N
#Vidu: , Cl cho biétdicu gi?

v Nguyén t6 héa hoc: Cl
v SO hi€u nguyén tr 1a 17
v SO khoi 1a 35

Suy ra dwoc diéu gi nirva khong?

16
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Hién twong LIong vi

¥ Cac nguyén tu cua cung mot nguyén td co
cung sO Z nhung khac nhau vé s6 N (nén
khac vé so A).

¥ Nguyén ti khoi trung binh?

Vi du: Clo trong tv nhién 12 hon hgp cua hai
dong vi ¥Cl chiém 75,77% va *Cl. Tinh
nguyén ti khoi trung binh cia Clo.

17
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. 2.2 Thuyét cau tao nguyén ti Bohr

® Thuyé€t cdu tao nguyén td Thomson (1903):
nguyén tf gdm céic dién tich duong phin bd dong
déu trong toan bd thé tich nguyén t& va nhiing
electron chuyen dong gitra di€n tich dudng do.

elecirons
o
& o
. @ + . forminga

. + o positively .+. fﬂfltwﬂ
. . charged
“pudding”
-+
L L L

+ @t + @t + @t
@+ .+ @ +
3,9 29 @9

conduction of eleciricity
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2.2 Thuyét cau tao nguyén ti Bohr

® Thuyét cau tao nguyén td Rutherford (1911):
nguyén t gom hat nhin tich dién duong tap
trung phan 16n khoi lugng nguyén ti va cic
electron tich di€én 4m quay xung quanh hat
nhan.

19
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. 2.2 Thuyét cau tao nguyén ti Bohr

Thuyét cau tao nguyén ti Bohr (1913)

-

-

-
R T L A

https://fb.com/tailieudientucntt
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o 2.2 Thuyét cau tao nguyén ti Bohr

@ Electron quay xung quanh hat nhin khong phai
trén nhitng quy dao bat ky ma trén nhirng quy
dao tron, dong tim cé ban kinh nhAt dinh goi 1a
nhitng quy dao bén (hay quy dao cho phép).

®Khi quay trén nhitng quj dao bén nay, electron
khong phat ra ning lugng di€n tu.

® Ning lugng E chi phat ra hay hip thu khi electron
chuyén tir quy dao bén nay sang quj dao bén
khdc va bang hiéu sd ning lugng cla electron &
trang thai ddu E, va trang thdi cudi E,

Ci gThanCong.com ‘ https://fb.com/tailieudientucntt
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2.2 Thuyét cau tao nguyén ti Bohr

. pm2_fo h* 1 Ze?
— . 1y —
mTme<Z4 n2e,h
E = Pong niing + Thé ning
o —Ze”
Pong ning = mv?/2 Thenang =

dmE, T

22
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2.2 Thuyét cau tao nguyén ti Bohr

Cau tao nguyén tir Hydro theo Bohr

& Lyman series . . ,
& QA% {ultraviolet) -Tinh toan ban
— kinh cac quy
2 ql A » g
oo dao bén co thé
—3 20 2o 0
‘:':;I ()S(" ‘\1\\486 am CO, tOC d(.), nang
n=1 (» e A luong electron.
ig Y Balmer series
n=2 43 iy, (visible) .
126 -Giai thich dugc
ne3 % ban chit quang
o5, 2
%, pho vach
2 / Paschen serics ’
n=4 A 9
- {infrared) nguyecn tu.
=23 ==

23
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3. CAU TAO NGUYEN TU
THEO CO HOC LUONG TU

24
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o 3.1 Cac luan diém co sé cula cd hoc
lugng tu vé su chuyén dong cua hat
vi mo
® Tinh chdt song hat ciia cdc hat vi mo

Céac hat vi md c6 cd tinh chat hat va tinh
chat séng, nghia 12 ching thé hién dong thoi
nhu nhirng hat va song.

¢ Phuong trinh thé hién ban chat song — hat:

h

Av=C E=hv A=——7
m.C
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o 3.1 Cac luan diém co sé...

® Nguyén 1y bat dinh Heisenberg (1927)
Khong thé dong thdi xdc dinh chinh x4c ci
vi tri va toc dO cua hat vi mo.

. h

m 27Tm

h: hing s6 Plank (6,626.1034].s)

m: khoi lugng electron (9,1.10-34 kg)
Ay Do bat dinh vé vi tri.

Ay Do bat dinh vé toc do.

26
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. 3.1 Cac luan diém co sé..

Riit ra két luan:
Po6i v6i hat vi md, khi biét chinh xdc toc
dd chuyén dong ching ta khdong thé noi
dén dudng di chinh xdc ctia nd, ma chi cé
thé néi dén xdc sudt cé6 mit clia né & cho

nao do trong khong gian.

27
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o 3.1 Cac luan diém co sé..

< Phuong trinh song Schrodinger (1926)

02¥ o022 0¥ gm?
_ J =
+ + t (E~-V)Y =0

5X2 @yz @Zz H 2

m - khoi lugng hat vi mo; h - hing so Plank;

E - ning lugng toan phan cua hat vi mo

V - th€ ning cda hat vi mo

¥ - ham song d6i v6i cdc bién x, y, z mo ta sy
chuyén dong clia hat vi m6 & di€ém cé toa do x, v,

Z
28
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_3.2 Trang thai electron trong nguyén
tU H va ion 1 electron. Cac so lugng
tu va y nghia

Phuong trinh song Schrodinger d6i vdi nguyén
tu Hydro c6 dang:

02%  3°Y  82Y  gm? 2

29
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_3.2 Trang thai electron trong nguyén
tU' H va ion 1 electron. Cac sé lugng
tu va y nghia

% Giai phuong trinh:
Ham song cda electron ludn ludn chira 3 thong sd
khong thit nguyén va 1a nhitng s6 nguyén.
Goi la nhitng s6 lugng ti.
Ky hi€u la:
l1.n
2.1

3. ml 30
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bam may electron hay orbital nguyén tu

3 Pinh nghia: ving khong gian gan hat nhin,
trong d6 xdc suat c6é mit electron khoang
90% va c6 hinh dang dudc x4c dinh bbi bé
mit tao thanh tir cidc di€m cé mat dd xac
sudt c6 mat bang nhau.

¥ Vi du: dam may electron cua electron duy
nhat trong nguyén t H ¢c6 dang khoi cau, ban
kinhr =0.53 A°

31
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L 86 lugng ti chinh n va muc ning lugng

¢ So luwgng t¥ chinh n xdc dinh trang thdi ning
lugng cua electron trong nguyén tu.

4 2 2
L me . _ e Z L /
E — / — 2,18 .10 J = 13,6 » eV

n 2 2 2 2
8‘90n h n n

SO lugng ti chinh c6 nhitng gia tri nguyén duong
tor 1 dén o0

¥ Trang thai ning lugng cua electron dugc xac dinh
bing gia tri nhat dinh cda n dudgc goi 12 miic ning
lugng

32
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286 lugng tli chinh n va muc nang lugng

¢ (J diéu kién binh thudng electron § mic ning
luong thap.

¢ Khi hap thu ning lugng né s& chuyén 1én miic
nang lugng cao
Thdi gian ton tai ngin

—— Xuat hién cdc day quang phd

33
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06 lugng tu chinh n va miic nang lugng
¥ Mutc niang lugng cé gia tri ting theo gia tri cua n :
n 1 2 3 .. 00

E E, < E, < E; .. < E_

n
E =0.00 J
n= °
1
] ¥
n=a YYVY
_ = 19
e 3 lVVV E4— 1.36*10 J
l E = -2.42*10 19
3
n=2 YYVY
E = -5.45%10 19
E - -2.18*10 ~18;
n=1 YYVYYVYY 1

Lyman Balmer Paschen Bracket Pfund 34

ongThanCong.com om/tailieudientucntt
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06 lugng tu chinh n va miic nang lugng
@ Nhirng electron dugc dic trung bing cing mot

sO lugng t chinh n, nghia 12 cing mdc ning

luwgng hop thanh 16p lugng tu hay 16p electron.

SO 16p lugng th chinhn | 1 |2 |3 |4 |5]| 6.
Ky hi€u 16p electron KILIM|N|O| P.

®Ngoai ra, sO0 lugng chinh n xdc dinh kich

thuGc dam may electron.

35
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So lugng tu orbital | va hinh dang
dam may electron
®Picu kién lugng t héa: ddm may electron
khong thé c6 hinh dang bat Kky.

¥ Hinh dang cia ddm maiy electron dugc xac
dinh hoan toan bang s0 lugng ti orbital 1.
¢ S6 lwgng tir orbital (hay so lugng t&f phy hay
phuong v1) ¢O thé c6 cac gia tri:
1=0,1,2,3,...,(n-1)
Vidu: n=1-1=?
n=2-1="
n=3-—-1=7?

36
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Sé lugng tu orbital | va hinh dang
dam may electron

¥ Trang thai ndng lugng cua electron cua cac
electron ¢ cung midc ning lugng khong
gidng nhau hoan toan ma c6 khac biét chit
it.

¥ Goi trang thai ning lugng cua electron dudc
dic trung bing sO lugng ti orbital 1 13 phan
muc ning lugng.

% I cang I6n thi phdn mitc ndng lugng cé gia
tr1 cang cao.

37
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o S6 lugng tU orbital | va hinh dang
dam may electron

¥ Ky hiéu

SO lugng tir orbital 01213 |4 |5..
Ky hi€u phan I6p electron|s |p|d |[f |g |h..

Trang thai cua electron trong nguyén tu tuong
rng v4i nhitng gia tri xac dinh cua n va 1 dudgc
bi€u dién bing t6 hop clia n va 1 nhu sau: 1s, 2s,

2p, 3s, 3p, 3d, 41. . .

T6 hop nay cho biét: phan midc ning lugng va

phan 16p electron, L ammay electron.

38
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S6 lugng tU orbital | va hinh dang
dam may electron

®S06 lugng t orbital 1 xdc dinh hinh dang dam

may electron.
@ Nghia 1a ¢ng vG6i moi gid tri cda 1 ddm mAy

electron c6 hinh dang khong ddi.

39
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S6 lugng tU orbital | va hinh dang
dam may electron

Trang thais (1 =0)

¥ Pam may electron tuong tng v§i trang thai s
(1=0) c6 dang khoi cau.

Z

4

40
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Sé lugng tu orbital | va hinh dang
dam may electron

Trang thaip (1=1)

¥Pam may electron tuong ng v4Si trang thai p

(1 =1) c6 dang 2 Kkhdi cau bién dang ti€p xic
Z

A

nhau.

41
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S6 lugng tU orbital | va hinh dang
dam may electron

Trang thaid (1 = 2)
% Pbam may electron tuong Gng v4i trang thai d

(1 =2) c6 dang 4 khéi cau bién dang ti€p xic
nhau. Z

42
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So6 lugng tu tif m, va cac orbital
nguyén tu

@ Cac dam may electron dinh huéng khac nhau
trong khdong gian theo nhitng qui1 luat xac dinh
bGi thong so thit 3 1a s lugng tif tir m,.

¥ SO lu’dng tv tor m; ¢ nhitng g1a tr1 nguyén
du’dng va Am. C moi gia tri cia 1 ¢co (21 + 1)
gid tri my, tir =1 dén +1

¢ Nhu vay, ing v6i moi phadn mdc ning lugng cé
(21 + 1) ki€u dinh hudng khic nhau cia dim
may electron trong khong gian.

43
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o So6 lugng tu ti' m, va cac orbital
nguyén tu

Orbital s
“Phan 16p s (1 = 0) c6 mdt orbital (vi m; chi c6

mot gia tri = 0) né c6 dang khdi cau va dudc goi
l1a orbital s
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So6 lugng tu ti m, va cac orbital
nguyén tu

Orbital p,, p,, P,

*Phan 16p p (1 =1) c6 ba orbital , chiing c6 dang hai
khoi cau tiép xdc nhau va dinh huéng theo cic
truc X, y, z tuéng ung vGi cac gia trim; =-1, 0, +1),
chung dudc goi 1a cac orbital p,, P> P,

Z Z

45
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o So6 lugng tu ti' m, va cac orbital
nguyén tu

Orbital d (5 orbital)
- d,, , dy, , dy, : dinh hu6ng theo cac dudng phin giac

Xy * VXZ °

cua cdc goc tao bdi cdc truc ky hiéu tuong tng ;

— 0. . :dinh hudng theo cdc truc x,y;

X

,: dinh huéng chu yéu theo truc z.

B
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Moi lién hé gilia cac so lugng tu
n, | va m,

47
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S6 lugng ti spin mg

¢ SO lugng t spin hay sO lu’dng to tr spin m, Xac
dinh trang thai chuyén dong riéng cia electron

¢ Su chuyén dong riéng clia electron dudc gidi
thich bing su tw quay cta electron quanh truc cua
minh.

¢ SO luong tr tr spin chi c6 hai gid tri: +1/2 hodc
-1/2 ¢ng vdéi chiéu quay thuin va ngudc chiéu kim
dong ho

48
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"M3.3 Trang thai cua electron trong
nguyén tu nhiéu electron va cau hinh
electron cua nguyén tu

Nhan xét:

¥ Trong nguyén to mot electron chi ¢é tuong tac hut
gitra hat nhan va electron.

@ Trong nguyén tit chita nhi€u electron ngoai tuong
tdc huat gitta electron va hat nhan con xuat hién
tuong tic day giffa electron va electron.

49
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Trang thai nang lugng cua electron
trong nguyén tu nhiéu electron

® Trang thdi electron trong nguyén t¢ nhiéu
electron cling dudc xac dinh hoan toan bdi bon sd
lugng tur.

“Trang thdai niang lugng dudc xac dinh khong
nhitng biing so lugng ti chinh n ma con bdi ca
s0 lwgng t orbital 1

50
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o Hiéu ting chan

¢ Hiéu dng chin dic trung cho tuong tac diy cla
cdc 16p electron bén trong d6i véi cdc electron
bén ngoai.

% Cac electron bén ngoai hinh nhu bi hat nhan hut
bdi dién tich Z* < Z cua hat nhan. Z* goi la dién
tich hi€u dung.

©S =7 — Z* goi 1a hiéu dng chin (hay hing so
chian) c6 y nghia cho bié€t electron bén ngoai da bi
cdc 16p electron bén trong chin mot dai lugng 1a
bao nhi€u don vi proton

o1
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§' QUY TAC THUC NGHIEM SLATER
xac dinh hiéu ung chan

Vi€t c4u hinh electron nguyén ti dudi dang

cac nhom:
(15)(252p)(3s3p)(3d)(4s4p)(4d)(46)(555p)..

Sau d6 xét ti€p 3 trudng hdp:

1. D61 véi cdc electron trén céac orbital ns, np

2. P61 véi cac electron trén cac orbital nd, nf

3. Poi véi electron trén otbital 1s
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9 QUY TAC THUC NGHIEM SLATER
xac dinh hiéu iing chan

1. Doi vdi cac electron trén orbital ns, np:

a. PO01 v6i cdc electron bén phdi nhdom:
khong xét

b. Cic electron con lai ciia nhém: moi
electron gop 0,35 (don vi proton)

c. Cdc electron & 16p (n-1): moi electron
gop 0,85 (don v1 proton)

d. Cédc electron G 16p (n-2) va sdu hon: moi
electron gop 1 (don vi proton)
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2

d.

b.

3

| QUY TAC THUC NGHIEM SLATER
xac dinh hiéu @ng chan

. D01 véi cdc electron trén orbital nd, nf

C4c 1a, 1b van 4p dung

Cé4c quy tic lc, 1d thay doi nhu sau: d61 véi
tAit cd cac electron bén trdi nhém: moi
electron gop 1 (don vi proton)

. P61 véi electron trén orbital 1s: gép 0,3 don

V1 proton
o4
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» Hiéu ung xam nhap

© C4c electron 16p bén ngoai cé thé xuyén qua
cic electron 16p bén trong dé€ xAm nhip vao
gan hat nhan.

¥ Hiéu tng xAm nhap ngudc v4i hiéu dng chin.

¥ Electron xam nhadp cang manh thi s€ bi hit
cang manh va c¢6 ning lugng cang thap.
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8y sip xé&p electron trong nguyén tii va
cau hi

au hinh electron nguyeén tu

% Nguyén ly ngoai tru Pauli: Trong nguyén tu
khong thé c6 2 electron c6 cling bon so lugng
t& (khdng dinh khong thé cé hai electron ciing
c6 mdt mot liic tai thoi diém nao dé trong
nguyén ti).

»>»>» MOoi orbital nguyén t& dudc dic trung
bing ba s6 lugng t& n, 1, m; nhat dinh chi ¢6
thé chira t6i da 2 electron cé spin khic nhau.
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8 sip x&p electron trong nguyén ti va
cau hinh electron nguyeén tu

¢ Bi€u dién orbital bing 6 vudng (6 lugng tii)
con electron bang miii tén nhd.

|

Electron ghép do1 Electron d0c thian
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_8u sip xé&p electron trong nguyén ti va
cau hinh electron nguyeén tu

@ Tinh toan s0 electron tdi da trong 16p va
phan lop:

Trong 16p: 2n?
Trong phan 16p: 2(21 + 1)

®Vidu:
Trong 16p M, trong phan 16p p, d ¢ t61 da bao
nhi€u electron?
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W sap xép electron trong nguyén ti va
cau hinh electron nguyeén tu

¢ Nguyén Iy vitng bén: trang thii bén vitng nhat
cua electron trong nguyén tir 1a trang thai Ung
vGi ndng lugng nhd nhat.

»>»>» Trong nguyén t cdc electron trudc hét
phdi chiém trang thdi cé ning lugng thip rdi
mdGi dén trang thai cé ning lugng cao.
Nhu vay: cdc electron lan lugt sip vao cdc
orbital c6 ning lugng tir thap dén cao.
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W sap xép electron trong nguyén ti va
cau hinh electron nguyeén tu

¢ Quy tic Hund: trang thdi bén clia nguyén tl
twong dng vdi sy sidp xEp electron thé nao cho
trong gi61 han mot phan muc ning lugng gia
tri tuyét doi ciia tong spin electron phai cuc
dai.

»»» Trong giGi han mdt phan 16p luong tu
cdc electron s& sap x€p trén cdc orbital nguyén
t¢ th€ nao cho s6 electron ddoc thian la cuc
dai.
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o Quy tiac Kleshkovski

Dua vao n va 1 dé suy dodn trat tu sip xép
electron vao cac orbital nguyén tu:

L

& I Susidp x€p electron vao cic orbital nguyén t
theo chiéu ting dién tich hat nhin nguyén ti
xdy ra theo thi tu tir nhitng orbital c6 tong sd
gi4 tri hai s6 (n + 1) nho hon dén 16n hon.

L

¢ II: Su sap x€p electron vao cdc orbital nguyén
tlr c6 tong sO gid tri hai sd lugng t& (n + 1) nhu
nhau sé& x4y ra theo huéng ting dan gia tri s6
lugng tu chinh n.
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Quy tac Kleshkovski

“¥Vidu 1: K (Z=19)
Electron thit 19 sé& sdp vao orbital 3d hay 4s?

“Vidu 2: Sc (Z=21)

Electron thit 21 s& sap vao orbital 3d, 4p hay
5s (c6 n+l nhu nhau)?
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¢ So do don gian trinh bay trat tu
sap x&p electron vao cac orbital
nguyén tu?
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Cau hinh electron nguyén tu

¢ PE bi€u dién cAu tric electron trong nguyén tl
ngudi ta hay dung cau hinh electron nguyén tu.

¢ Cau hinh electron dudc bi€u dién bing tap hgp
cac ky hiéu trang thai lugng tu cua nguyén tu
c0 chwra electron, kem theo ky hi€éu nay c6 ghi
s electron dudc sdp x€p vao trang thdi d6 dudi
dang sO mil.

“Vidu: N (Z=17): 1s?2s%2p°
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IV. HE THONG TUAN HOAN
CAC NGUYEN TO HOA HOC

65
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4.1 Pinh luat tuan hoan

% DPinh luat:
Tinh chit cia cdc don chit cling nhu dang va
tinh chat cua cac hgp chat cua nhitng nguyén
t0 hdéa hoc phu thudc vao di€én tich hat nhan
nguyén ti cua nguyeén to.

% Rut ra:
bién tich hat nhin nguyén tu 1la dai lugng
quy€t dinh va dic trung cho tinh chit nguyén
to
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4.2 Hé thong tuan hoan va cau truc
electron nguyén tu

® Nhéom

= C4c nhom nguyén t6 dudc bo tri thanh cot doc va c6 STT
tir I dén VIIL.

* Trong moOi nhom chia thanh phin nhém chinh va phan
nhém phu.

" Phan nhom chinh gdm nhitng nguyen t6 di€n hinh cla
nhom, bat dau to nhirng nguyén td6 chu ky 2 tao thanh c6t
doc dai hon

= Phan nhém phu bit dau tir nhitng nguyén t6 & chu ky 4

" Luu y: phdn nhém phy nhom III ¢6 phan nhom phuy thi
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4.2 Hé thong tuan hoan va cau tric electron nguyén ti
% Chu ky

Chu ky cua nguyén t0 dudc bo tri theo hang
ngang va ¢6 STT tir 1 d€n 7.

¢ SO nguyén t6 trong moi chu ky tuin theo quy
luat nhat dinh:

Ba chu ky dau 12 chu ky nhé. Chu ky 1 12 chu
ky dic biét gdom 2 nguyén t6, 2 chu ky con lai
moi chu ky ¢6 8 nguyén t0.

Chu ky 4, 5 c6 18 nguyén t6 (8 nguyén td phan
nhoém chinh va 10 nguyén t0 phadn nhém phu).
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| 4.2 Hé thong tuan hoan va cau tric electron nguyén ti

® Chu ky 6 ¢6 32 nguyén t0 (8 nguyén t0 phin
nhém chinh; 10 nguyén t6 phdn nhém phu va
14 nguyén t0 Lantanit).

¢ Chu ky 7 12 chu ky dé dang gom 28 nguyén
t0 (2 nguyén t6 phan nhém chinh, 8 nguyén to
phan nhom phu va 14 nguyén td Actinit).
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o Nguyén td s, p,d va f
= Nguyén t0 s: nhitng nguyén td c6 electron ngoai
cung sap x€p vao orbital s.

* Pinh nghia twong tu cho cdc nguyén to p.
= Nguyén t6 d: electron x€p vao phan 16p d 16p
ké ngoai cung, nghia 1a c4c orbital (n-1)d

= Nguyén t0 f: electron sip x€p vao phan 16p f
16p thit 3 k€ tir ngoai vao, nghia 13 c4c orbital (n-
0)f

Vi du:

¢ ,Na: nguyén t6 s; sP: nguyén t0 p; ,,Sc:
nguyéntod ”
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™ 4.3 Cau truc hé théng tuan hoan dugi
anh sang cau tao nguyén tu

% Chu ky

Chu ky 1a didy lién tuc cdc nguyén td, bit dau tur
nguyén to s, két thic bing nguyén td p va gilta nhitng
nguyén td ndy cé thé c6 cdc nguyén td d va f.

SO thit ty cta chu ky tring véi sO lugng t chinh n dic
trung cho cac electron I6p ngoai cling cua cac nguyén
to.

>>» S0 thd tu chu ky bing véi sé 16p electron cé
trong nguyén tu.

Vi du: {;Na c6 chu ky 1a bao nhiéu trong bang HTTH?
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o 4.3 Cau tric hé théng tuan hoan duéi anh
sang cau tao nguyén tu

% Nhom

Nhém gom cdc nguyén td c6 so electron & 16p
ngoai cung (nguyén t0 s va p) hodc cua nhirng
phin 16p ngoai cung (nguyén t0 d) gidbng nhau
va bing so thit ty ctia nhém.

Nhirng electron 16p ngoai cung goi1 la electron
héa tri vi c6 kha ning tham gia tao lién két.

»>>» SO nhém cla nguyén td bing tong so
electron lop ngoai cung (nguyén td6 s va p).
Ri€ng do1 vO1 nguyén t0 d ¢6 ngoai 1€, tinh theo
bang sau:

74


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

o 4.3 Cau tric hé théng tuan hoan...

¢ CAu hinh electron ciia nhém

Nhém | Nguyéntd s va p Nguyén to d
I ns! (n-1)d!%ns!
11 ns? (n-1)d!¥ns?
111 ns’np! (n-1)d'ns?
IV ns’np? (n-1)d’ns?
Vv ns’np’ (n-1)d>ns?
VI ns’np* (n-1)d> ns!
VII nsnp° (n-1)d°ns?

VIII ns’np® (n-1)d%7-3ns?

Luu y: nhém IB (vi du: ,oCu) va VIB (vi du: ,&r)
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W 4.3 Cau truc hé théng tuan hoan duéi anh
' sang cau tao nguyén tu

% Phan nhom
Phan nhém gbébm cdc nguyén t6 cb ciu tric
electron 16p ngoai cung giong nhau.

Phan nhém chinh (A): cdc nguyén to s va p.

Phan nhém phu (B): cdc nguyén t0 d, f.
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"W 4.3 Céu tric hé théng tuan hoan dudi anh
' sang cau tao nguyén tu

A N . ”, A N e A o d ~

O 1a vi tri cu thé cia modi nguyén tod, chi rod toa
d0 cua nguyén t0 trong bidng hé thong tuan
hoan.

SO thit tu ciia 6 chinh 14 s6 dién tich hat nhan
hay so electron ¢ trong nguyén ti cia nguyén
to.
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W 4.3 Cau truc hé théng tuan hoan duéi anh
' sang cau tao nguyén tu

L

¥ Tom lai

Khi x4c dinh vi tri cda nguyén t0 trong
bang HTTH phdi xdc dinh dudc cdc yéu to sau:

e

*

Chu ky

Nhom

Phan nhom

S6 thit ty ctia 6

e

*

e

*

N/
‘0

L)

/8
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Vidu :

1) Cho ion A3+ ¢6 20e, viét cau hinh electron cua A. Hay cho
bi€'t vi tri cia A trong bang phan loai tuan hoan.

A¥*¢c620e > Ac6z=23
152 252 2pb 3s2 3pb 3d° 4s>
= A thudc chu ky 4, nhom VB
2) Nguyén t6 B thudc chu ky 5, nhém ITA, viét cdu hinh e ciia B
=>n=>5;2A :5s2
= 1s? 252 2p® 3s2 3p® 3d194s2 4pb 552
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Vidu :

Vidu?2:

1) Cho nguyén t6 X c6 z = 26, viét cong thitc e cua X, X2,
X3+, ion nao bén hon ?

2) Cho X ¢6 4 s6 lugng ti ctia e cudi cung nhu sau :
n=3 1=2 ml=0 mg = + %5, . Vi€t cong

thitc e ciia X, vi tri ? (Biét ml xép ting dan)
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M 4.4 Cac tinh chat bién déi tuan hoan
cua cac nguyén to

a. Tinh kim loai — phi kim
b. Ban kinh nguyén tir - ion
c¢. Nang lwong ion hoa

d. Ailyc dién ti

e. Do 4m dién

f. So oxihéa
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o a. Tinh kim loai - phi kim

® Theo cidc nhém, tir trén xudng, tinh kim loai cua
nguyén to ting, tinh phi kim loai giam va do dé
tinh khur cua nguyén tuf ting va tinh oxy hda giam.

@ Trong moOt chu ky theo chi€u ting dan dién tich
hat nhin, cdc nguyén t6 c6 tinh kim loai giam,
nhu vay tinh khit giam va tinh oxy héa ting 1én
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b. Ban kinh nguyén tu va ion (r)

¢ La dai lugng qui uSc vi khong thé xdc dinh
chinh xac.

¢Poi vdi nguyén t tw do: khodng cich tu
hat nhan dén vi tri cuc dai xa nhat cia xdc
sudt c6 mat electron cta electron ngoai cung.
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b. Ban kinh nguyén tu va ion (r)

¢ Trong cdc chu ky di tir trdi sang phai ban kinh
nguyén tif giam dan.

Nguyéntd |Li |Be |B |C [N |O |F
Ban kinh,A° |1.52]1.13]0.880.77|0.70/0.66|0.64

Sy gidm di€n ra ro rang trong nhitng chu ky

nho, khong rd rang & ¢

hu ky 16n.

Nguyén to

Sc

T1

v

Cr

Fe

Ban kinh,A°

1.61

1.45

1.31

1.25

1.37

1.24

Nguyén to

Cu

/n

Ga

Ge

As

Se

Br

Ban kinh,A°

1.28

1.34

1.22

1.22

1.21

1.17

uuuuuuuuu

oooooooo

1.14
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t ting dan

, b. Ban kinh nguyén tu va ion (r)
¥ Trong nhém

chinh khi di tir trén xuéng ban kinh nguyén

¢ Trong phan nhém phu di ti trén xudng: t nguyén td tha
1 dén nguyén t0 tha 2 ting, sang nguyén td tht 3 khong

tang.
Ly do: sy co |

antanit hay actinit

Phin nh6ém IVB
Nguyén tur
Ti
/r
Hf
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o b. Ban kinh nguyén tu va ion (r)

Su thay 6i ban kinh ion cdc nguyén té ciing tudn
theo nhirng qui1 lult trén

® P6i v6i cdc ion dudng cua lon| Cr2+ | Cr3+
cung nguyén t0, ban kinh S S
giam theo chiéu ting dién DS A0 0o A
tich ion.

¢ D061 v4i cdc ion trong cung phadn nhém cé dién tich
giong nhau: ban kinh ting theo chiéu ting dién tich hat
nhian nguyén tu.

¢ P61 v6i cdac ion ding electron: theo chiéu ting dién
tich hat nhin ban kinh ion s€ giam khi di€én tich ion
ting doi v4i ion duong va khi dién tich ion giam doi véi
onam. g+ 2 27 Ca?+:0.99, S2:1.81, Cl: 1.84 86
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o c. Nang lugng ion héa ()

® Ning lugng ion héa I 12 ning lugng can tiéu
ton d€ tach mot electron ra khdi nguyén ti &
thé khi khong bi kich thich.

X (k) - e = X*(k), I

% Nhu vay niang lugng ion héa la dai lugng dac
trung cho kha ning nhuong electron. I cang

nho tinh kim loai va tinh khu cang manh.

@1 phu thudc vao ciu tric electron nguyén tif
87
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0 c. Nang lugng ion hoéa (l)

% D01 vdi nguyén t nhi€u electron I, < I, < L;...

@ Chu ky: Tang tir dau dén cudi chu ky.
“*Luuy:cipBe—-B,N-O,Mg—-AlLP-S..
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. c. Nang lugng ion hoéa (l)

<» Phin nhoém chinh: theo chiéu ting dién
tich hat nhan ndng lugng ion héa giam.

<+ Phan nhém phu: theo chi€u ting dién tich
hat nhan ndng lugng 10n hoa tang.

Phian nhom VA
Nguyénto| Z | I,(eV) |Nguyén to
As 33 9,81 \Y% 23
Sb 51 8,64 Nb 41
Bi 83 | 7.29 Ta 73
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d. Ai luc electron (F)

¢ Ai luc electron F 12 dai lugng dic trung cho kha
nang nhin electron cuia nguyén tur, dic trung cho
tinh phi kim.

¢ Ai luc electron 12 ning lugng phét ra hay thu vao
khi k&t hgp mot electron vao nguyén ti & thé khi
khong b1 kich thich.

X (k) + e = X(k), -F

® Qua trinh két hgp thém electron vao nguyén tf phét
ra nang lugng — F c6 gia tr1 Am.

¢ F cang Am nguyén t cang dé nhin electron, do d6
tinh phi kim loa1 va tinh oxy hdéa cang manh.

90
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o d. Ai luc electron (F)

% Theo chu ky: tir trdi sang phai, F ting.

® Theo nhém: tir trén xudng dudi, F gidm
¢ F 16n nhat: cdc nguyén t0 p nhéom VII
(cac halogen).

¢ F nhd nhat: s2, p3, s?p®

91
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e. D0 am dién X

¢ PO Am dién cho biét khd ning cia nguyén t¥ mot
nguyén td hit mat do electron vé phia minh khi
tao lién k€t véi nguyén tf cia nguyén td khic.

@ Trong chu ky: theo chi€u ting dién tich hat nhian do
am dién taing

¢ Trong nhém: theo chiéu ndy d6 Am dién gidm.

¢ Nhu vy nguyén t0 nhém I (kim loai ki€m) c¢6 x
nhd nhat va cac nguyén t6 nhom VII (cac halogen)
c6 x16n nhAt.

92
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f. S6 oxy héa

®Ho6a tri cua mdt nguyén td dudc xdc dinh
bing s6 lién k&t héa hoc ma mot nguyén t
nguyén t0 d6 tao nén trong phan ty.

®S6 oxy hoa 1a dién tich duong hay 4m cua
nguyén t0 trong hdp chat dudc tinh véi gid
thi€t hgp chit dudc tao thanh tir cdc ion
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f. S6 oxy héa

SO oxy héa duong cao nhit: ting dan theo
chu ky va bing s6 thit tw cia nhom

#S6 oxy héa Am thap nhat: gidm dan theo
chu ky va co tri sO bang 8 trir di sO thi tu
nhom.

94


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

THANK YOU!
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