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Pho dién tir

Microwaves! Radio frequency
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Chuyén dich electron trong nguyén tir Hidro
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Mot so thuyét cau tao nguyén tur co dien

1. Thuyét cau tao nguyén tir John Dalton (1803)

— Mot nguyén to dugce cau tao tir nhitng hat cuc nho
go1 la nguyén.

— Tat ca CAc nguyén tir ctia mdt nguyén to ¢ cung
tinh chat héa hoc.
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2. Thuyét cau tao nguyén t& Joseph John
Thompson (1897)

* Khong nhu John Dalton, Thomson di nhén
thdy rang nguyen tr Khong phai la nhitng hat
“khong thé chia nho”.

» Ong phat hién nguyén tir gom nhitng hat nho
hon tich dién am (electron) va dién duong.
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» Tir 46 6ng dwa ra mo hinh: Nguyén tir gom
dién tich duong (+) phan bo dong déu trong
toan bo thé tich nguyén tir va nhiing e chuyén
dong gitra cac dién tich do.

Spherical cloud
of positive charge

Electron

Thomson's Plum pudding model
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3. Thuyét cau tao nquyén tir cua Ernest Rutherford

» 1908-1911, Ernest Rutherford, da phat trién
thuyét cau tao nguyén tir cia Thompson va
stra nhitng cho khong hop 1y.
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Theo Rutherford

Nguyén tir dugc cau tao chu yéu I khoang
trong.

Tong dién tich duong va hau hét khoi luong
nguyeén tir tap trung & hat nhan.

Céac electron thi nam trong dam may electron
quay xung quanh hat nhan.

Cac hat tich dién duong ¢ hat nhan la proton.
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protons
+ neutrons

G electron

@ proton
o neutron

« Nam 1932, James Chadwick da phat hién
thém hat tht 3, goi la neutron, gilp c¢6 dinh
proton & hat nhan nguyeén tu.
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4. Thuyét cau tao nguyén tir cua Niels Bohr
(1915)

» Bohr dua ra gia thuyét rang cac electron chiém
nhitng mirc nang luong khac nhau trong
nguyen tu.

« Khi nguyén ti bi kich thich, electron c6 thé
nhay |lén muc nang luong cao hon.

* Khi electron nhay vé murc nang luong dau, mot
nang lwong Xac dinh s€ giai phong & budc song
nhat dinh cta anh sang.


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

 Nam 1913, Bohr dua ra thuyét méi:

- Electron quay qguanh hat nhan khong phai trén nhiing
quy dao bat ky ma trén nhirng quy dao tron, dong tam
cd ban kinh nhat dinh goi la nhitng quy dao bén (hay
quy dao cho phép).

- Khi quay trén nhitng quy dao bén nay electron khong
phat ra nang luong dién ttr.

- Nang luong (E) chi duoc phéat ra hay hap thu Khi
electron chuyén tir quy dao bén nay sang quy dao bén
khac va bang hi¢u so6 nang lugng cua electron ¢ E; va
E

Cl
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* Phwong trinh Planck lién hé giira nang lwong
va tan so6 song:

h 12 hang s6 Plank (6.626 x 10-34 J.s).
v 14 tan so buc xa.
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Mau nguyén tur Bohr
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From Bohr model: e
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Uu diém mau Bohr:

— Biéu tuong ctia mau Bohr cho dén nay van con
dung dugc cho dén nay.

— Giai thich duoc y nghia vat 1y ciia quang pho
nguyéen to Hidro.

— Tinh duoc ban kinh, toc do va nang luong cua
nguyéen tu Hidro.

— T nguyén tr nguyén tir Hidro c6 thé ap dung
gan dung cho nguyén tir nhiéu e.
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Cong thtrc Bohr tinh ban kinh cac quy dao bén:

n°h?
I = > 2
A me

(A°)

n: sO luong ttr chinh, m: trong luong e.
m= 9.1x10-%8g
e: gia tr1 tuyét d6i cua dién tich.
e=4.8x101° don vi tinh dién (Cm3%2gl/2s1),
Tt d6: r;= 0.529 (A9
riryiry = 12:22:32
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» Tinh nang luvong
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leV =1.6x10**erg=3.8x10*cal
» Toc d6 chuyén dong cia e trén qui dao bén

1 27€’
U =—X
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*Han ché ctia mau Bohr
— Khéng xac dinh dugc vi tri cua e khi chuyén quy
dao.
— Khéng giai thich duoc cac dic trung quang pho
quan trong nhu cuong do va do boi.
— Chi dung voi quang pho Hidro mot céch chinh
xac, khong dung véi nguyén tir nhicu e.
*sElectron khong dwoc mo ta hoan toan nhuw mot
hat nho.
V¢ sau, Sommerfeld bo sung rang, quy dao
bén cua c4c electron trong nguyén tir ¢ thé 12
tron hay elip.

ongThanCong.com
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Cau tao nguyén tu theo quan nieém hi¢n dai
cua co hoc luong tur.

Ba luan diém co so cua co hoc luong tur:

1. VAt vi mO déu cé tinh chat hat va song Nam 1924,
Louis de Broglie da dua ra gia thuyet vé tinh chat nay
gua h¢ thirc:

| /lzl
my

Hat vi mé ¢6 khoi luong m khi chuyén dong véi toc do
V s€ tao nén song truyen di véi budce song A.
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2. Nguyén Iy bat dinh Heisenberg:

- Nam 1927 Werner Heisenberg phat biéu nguyén ly:

Khong thé xac dinh dong thoi mot cach chinh xac vi
tri, hwéng chuyén dong Va toc do cua hat vi mo.

Véi electron: Khong thé xac dinh vi tri va huéng chuyén
dong dong thoi.

Néu Ax do bat dinh vi tri va Amv 1a @6 bat dinh dong
luong, ta co:

AX-Amy >

27T
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3. Nam 1926, Erwin Schrodinger dua ra phuong
trinh séng:

2 2
8
Y R -V
oxXx° oy o0z h?

= Trong do:
* P Ham s6 s6ng twong tmg véi bién do song ba
chiéu.
= V: Thé ning cua hat.
= E: ning luong toan phan cua hat.
= X,V, Z:latoa dd cua hat.
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* Véi Hydro thay V = -e4/r ta co:

2 2 2 2 2
81,2y+81,2y+81,2u+87z2m E+e—sz
oxX° oy 0Z h I

— ¥2: ludn duong dé biéu hién Xac xuat cO mat e.
— W2 don vi: mat do Xac xuat e trong don vi thé tich
dV.
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Orbital

“Dam may electron (orbital) la wvung
khong gian gan hat nhan trong d6 xac xuat
cO mat electron >90%”
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e AN oo

Cauc soa looing tou vag yu nghoa

e CO 4 sb luong tr dé biéu thi trang thai cua electron trong
nguyeén tir :

1. S6 luwong tir chinh, ky hiéu n (Principal Quantum Number, s6
16p electron)

« SO lugng ttr n biéu thi trang thai electron trong nguyén tir, Xac
dinh khoang cach trung binh gitra electron va hat nhan (kich
thudc dam may electron).

* n la s6 nguyén duong tr 1 — oo va cac electron trong cuing
mot sO lugng tir chinh ¢6 cling mot mire ning luong: E, <E, ;.

« Cac electron trong cung mdt 16p ¢6 cung mot Ky hiéu goi la
16p lugng tur.
— S6 lugng ti chinh: 1 2 3 4 5 6 7
— Ky hiéu 16p lugng tor tuongung: K L M N O P Q
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2. SO lugng tr ocbitan | va hinh dang cdc dam may
electron (I: con goi la so luong tir phu hay phuong vi,
Azimuthal Quantum Number)

« N6 cho biét hinh dang cac dam may electron. C6 n gia trj cua |
di tr 0— (n-1).
« N6 cho biét phan murc nang luong (phan 16p electron).
« SO luong tir ochitan: 0 1 2 3 4 5
« Ky hiéu phan 16p luong tir s pd f g h
E<E <E.«<E<E<E,

Két ludgn: Chi qua hai sé lwong tir ta ciing cO thé m0 td trang
thai electron dwa vao kich thwoc va hinh dang.

ongThanCong.com https://fb.com/tailieudientucntt
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3. S6 luong tir tir m (hay m,, Magnetic Quantum
Number) va cac orbitan nguyén tu:

» CO (21 + 1) gia tri cia m va moi gia tri m tng
vo1 mot ocbitan nguyén tir. Cac gia tri cia m di
tr-1 —> 00— +1.

— s ¢0 1 orbital

— p ¢6 3 orbital (p,, p, P,)

—d ¢6 5 orbital (d,,, d,, d,,, d,%, d,%°
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Cac orbital va cac so lugng tur

Cong thirc chung tinh s6 orbital 1a n2
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4. SO lwong tir spin s

 Xac dinh trang thai riéng cua electron chi co hai
giatri la £ %

« Quy udc: s = +% khi quay thuan chiéu kim
dong ho, s = -%2 nguoc lai.
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* Tom lai: Trang thal electron trong nguyén i
dwoc hoan toan xac dinh bang 4 so lwong tw
n,l, mvas.

HINH DANG CAC ORBITAL
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Orbital s
» Tat ca cac orbital s c6 dang cau (spherical).
» Khi n tang thi kich thudc orbital s 16n dan.

1s

2s
3s
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Orbital p

Co 3 orbital p (p,, py, Va p,).

3 orbital nay phan bd doc trén 3 truc Xx-, y- va
Z- cua hé truc Reneu Descartes.

Céac orbital p c6 dang qua ta do.
Khi n tang, orbital p 16n dan.
Tat ca cac orbital p c6 node tai hat nhan.
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(a) (b)

Su phan bo electron
trén orbital p
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Orbital d
Cé5orbitaldlad,,d,,,d,, dz?. 2 d?

xyr Yxzr Yyzr Yx -y
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Orbital f

» Hinh dang cua cac orbital f rat phirc tap va
cling hiém thay trong cac tai liéu tham
khao. Hbéa dai cuong va ca hitu co chi tap
trung vao cac nguyén toé nhe, nhung orbital
f chi xuat hién bat dau tir nguyén t6 Ce (58
cerium).

« CO4 7 orbital f, 1an lwot nhu sau:
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» Orbital 413 5,2, ung véin=4, | =3, and m, =-3.
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Orbital 4f,,, tmg v&i n=4, 1=3, and m=-2.

Xyz
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e Orbital 4f

2 tmg v6in=4, |=3, vam, =-1.

oyz

4 fﬁ}f.':'z —_'p"TE
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* Orbital 4.3 _,,% ung vai n=4, 1=3, va m=0.

4573 372
|

v
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 Orbital 4f., 2 _,,° tmg voi n=4, 1=3, va m=+1.

Aey72_352
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» Orbital 4f,,* ,,* tng v6i n=4, 1=3, and m=+2.

4f 2 g2

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Orbital 4f,° _5,,? img v&i n=4, 1=3, va m=+3.

4f}f3—3."‘=.'}f2

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

Trang thai nang lugng electron trong
nguyén tu nhi€u electron

— Tim hiéu diéu nay dé dua ra quy luat sap xép electron

vao nguyen tir, tir d6 biét dugc cong thire electron cua
nguyeén tu.

- Ket qua nghién ctru tr phuong trinh song Schrodlnger
van cho thay trang thai electron phu thuoc vao 4 so
luong tir n, I, m va s. Tuy nhién do su tuong tac gitra
cac electron ma trang thal nang luong phu thudc vao
canval.

— Kbhi n tang, su khac biét nang luong gitra cac muc va
phan mirc tré nén nhé hon.
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Hai hiéu ing quan trong (nguyén tir nhiéu electron)

* Hi€u ung chin:

— Gay ra do electron bén trong chuyén doéng tao nén mot
man chan gitra cac electron ngoai voi hat nhan, lam giam
strc hit cua hat nhan véi electron ngoai.

— Hiéu tGng chan cta cac electron giam khi n, | cua electron
tang.

— Ca4c electron cling 16p chan nhau yéu.

— Electron bén trong chan manh electron & 16p bén ngoai.

— Electron bén ngoai chan yéu electrong bén trong.

— Cac ph@n 16p, 16p electron bdo hoa, ban bdo hoa cé hiéu
ung chan manh hon cac phan 16p, 16p electron chua béo
hoa.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Hai hi€u irng quan trong(nguyen tu
nhi€u electron)

* Hiéu tng Xam nhap:

— Nguoc lai véi hiéu tng chan: N6 1am ting luc hit cta hat
nhan voi electron xam nhap vao gan hat nhan vi & day
electron it bi chan hon. Kha ning x&m nhip clia CAC
electron bén ngoai giam theo chiéu n, | ting.

— Cong thuec electron theo thuc nghiém:

— 15<25<2p<3s<3p<4s<3d<4p<5bs<id....
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CAC QUY LUAT SAP XEP ELECTRON TRONG
NGUYEN TU NHIEU ELECTRON

 Nguyén 1y bén viing
— CA4c electron sap xép vao nguyén tir di tir mic ning
luong thap dén mirc nang lugng cao, cang ¢ mirc
nang luong thap thi cang bén virng.

 Cac electron sap xép tir mirc n=1, sau day dén n=2. O
day vi 2p co nang luong 16n hon nén electron sé€ x&p
vao 2s trude...
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* Nguyén ly loai trir Pauli
— Trong nguyén tir khong thé cé 2 electron c6 cing 4 so
luong tir .

- Do d6, néu 2 electron trong cung mot orbital phai cé
spin nguoc nhau.

— Vidu:
« He ¢ 2 electron, cung nam trong orbital 1s.

So lwong t n | m, S
e, 1 0 0 1/2

— ON c0 2 electron c6 spin nguoc nhau goi la nhiing
electron ghep d6i. Con nhirng electron & mot minh
trén ON goi la nhitng electron doc than.

CuuDuongThanCong.com https://fb.com/tailieudientucntt



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

» S6 electron t6i da trong mot phan 16p 1a:
s:2,p:6,d:10,f:14

e Tuc la:

— Sé electron trong mét phan 16p 1a: 2 (21 + 1).
— S6 electron t6i da trong mét 16p 1a: 2n2
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e Quy tac Hund
— Trang thai bén ciia nguyén tir tng vdi su sap xep
electron thé nao cho trong gidi han mot phan
muc nang luong gia tri tuyét doi cua tong spin
phai cuc dai (hay so6 electron doc than cuc dai).

* Moi electron dugc bi€u di€n bang mot miii té€n, moi
orbital dugc bieu dién bang mdt 6 vuong.

* Vi du phén 16p d ctia 1 nguyén t6 co 6 electron, cac
electron s€ sap x&p lan luot nhu sau:

Ny T T T
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Quy tac Kloskowski

— Sy sap xep electron vao cac orbital nguyén tir
(ON) khi dién tich hat nhan nguyén tu ting dan
xdy ra theo thir ty tir nhirng ON ¢6 tong n + | nho
dén 1on hon.

* Vidu:
CO nguyén tir da sap xép electron
— 1522522p8 dén phan muc 3p hay 3s?
— Orbital 3s ¢6 n=3, I= 0 nén tong n+I=3
— Orbital 3p ¢6 n=3, I= 1 nén tong n+l=4
— Vay electron tiép theo 2p6 s& xép vao orbital 3s
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— Su sap xép céc electron vao cac ON c6 tong so n + |
nhu nhau sé xay ra theo hudng tang dan gia tri n.
 Vidu: CucoZ=21
— 1522522p83523pf4s2 d@én phan mirc 3d, 4p hay 5s?
— Orbital 3d ¢ n=3, I= 2 nén tong n+l=5
— Orbital 4p c6 n=4, 1= 1 nén tong n+l=5
— Orbital 5s ¢ n=5, I= 0 nén tong n+l=5

— Vay electron tiép theo s& xép vao orbital 3d vi n
nho nhat.
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Quy tac thuc hién sap xép electron

N\ 0() [1(p) [2(d) |3(

1 15

2 25 /

3 3 /
4 V ap ad af

5 55 5p 5d V
6 65 6p 6d V
7 7s 7p 7d y

Trén cung mot
miii tén , cac

orbital oo
cling tong
(n+|) tir trén
xuong tong

(n+]) tang tir 1
dén 10
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