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CHUONG 1 CAU TAO NGUYEN TU

Mé diu

Khai niém nguyén tir (atomos) da dugc Democritus dua ra tir thé ky tha 5 trude
cong nguyén, nhung d6 madi chi 1a mét khai niém triét hoc. Dén dau thé ky 19, khi hoc
thuyét nguyén tir do Dalton d& xudt va trd thanh nén tang ctia hoa hoc thi cac nha hoa
hoc van coi nguyén tir 13 hat nhé nhit cua vat chat, khong thé phan chia vé mat hoa
hoc. Chi dén cudi thé ky 19 va dau thé ky 20, voi nhitng thanh tyu cta vat 1y thi cac
thanh phan c4u tao nén nguyén tir méi lan luot duge phat hién.

1. THANH PHAN CAU TAO NGUYEN TU

V& mit vat 1y, nguyén tir khong phai 1 hat nho nhat ma c6 ciu tao phirc tap gdm
hat nhan va céc electron. Trong hat nhan nguyén tir ¢6 2 hat co ban: proton va notron.

Proton (p) c6 khdi luong bang 1,673.10% kg va c6 dién tich bang +1,6.10™"
culong.

Notron (n) ¢6 khéi luong bang 1,675.10" kg va khong mang dién.

Electron (e) c6 khdi lwong rit nho, bang 9,1.107" kg (nhoé hon 1837 lan khéi
lwong clia proton) va c6 dién tich bang -1,6.10™" culong.

Dién tich cua electron 1a nhé nhit va duoc léy lam don vi dién tich, ta ndi e mang
1 don vi di¢n tich am (-e) con proton mang 1 don vi dién tich duong (+e). Do nguyén
ttr trung hoa vé dién nén sd don vi dién tich dwong cua hat nhan dung bang sd electron
trong nguyén tu.

2. NHUNG MAU NGUYEN TU CO DIEN

2.1. Méu Rutherford (Rozofo - Anh)

Nam 1911 Rutherford, tir thi nghiém bén cac hat qua mot 1a vang mong, da dua
ra mau nguyén tr hanh tinh:

-Nguyén tir gom mot hat nhan & giita va cac electron quay quanh hat nhan gidng
nhu cac hanh tinh quay quanh mat troi.

- Hat nhan mang dién tich dwong, c6 kich thudc rat nho so véi kich thude cia
nguyén tir nhung lai tap trung hau nhu toan bo khéi lwong nguyén tir.

Mau Rutherford da giai thich duoc két qua thi nghiém trén va cho phép hinh
dung mot cach don gian vé cau tao nguyén tir. Tuy nhién mé hinh nay khong giai thich
duogc sy ton tai cia nguyén tir cling nhu hién trong quang phd vach ciia nguyén tir.

2.2. Mdu Bohr (Bo — Pan Mach)

Nam 1913, Bohr dya vao thuyét lugng tir ciia Planck (Pling) di dua ra hai dinh

dé sau:
Dinh dé 1: Trong nguyén tir chi c6 mot sd quy dao, trén do electron chuyén dong
ma khong ton thit ning luong, goi la quy dao luong tir.



Quy dao luong tir 13 quy dao thoa man diéu kién luong tir sau: Pong luong
quay phai l1a bdi nguyén cia lugng tir tac dung h.
mvr, :nﬂ (1.1)
Trong do:n=1,2,3 ... goila sb lugng tir chinh
Tur diéu kién luong tir ndy rat ra dugc tinh chét gian doan ciia cac muc ning
lugng trong nguyén tir (su luwong tir hda cdc mirc nang lugng).

Quy dao bén chi ton tai khi lyc hudng tim bang lyc ly tam.

Ze2 mvz
= 1.2
dreyr} T, (12)
Tur (1.1,1.2,) tim dugc cong thure tinh ban kinh quy dao
2
e (1.3)
mme z

Vay ban kinh qui dao ty 1¢ v6i nhau theo binh phuong nhing sé nguyén.

Khiz=1
_ 5oh2 0 0_ 108
n=1 n o= >=0,5294 (1A"=10" cm)
me
n=2 r2=22 I

Ning lugng E cua electron bang tong dong ning va thé ning

2 2
=" = (1.4)
2 Aneg,r

Tur cac phuong trinh 1.3, 1.4, va 1.5 ta co:

E __Lme“zz (1 5)
e '

Vay mdi quy dao luong tir ng v&i mdt mirc ning lwgng, cidc mirc ning lugng
ay duoc dic trung boi gia tri ciia n. Vi n chi nhan nhiing gia tri nguyén duong nén cac
muc nang lugng hop thanh mot day gia tri gian doan.

Dinh d 2: Electron chuyén tir quy dao nay sang quy dao khac bao gid ciing co
hién tuong thu hodc phat ra nang luong. Electron chuyén tir mtc niang luong thap sang
mirc nang luong cao hon thi phai hap thu ning lugng con electron chuyén tir mirc ning
luong cao sang mirc ning luong thip s& giai phong ning lugng dudi dang quang ning
(phat sang). Tia sang phat ra co tan sd y ing dung véi hé thirc cta Planck.

AE=E, -E,=hy (1.6)

Tur (1.6) tinh dugc



yzR[iz—%j (1.7)

n n
2 4 _2
day R=27MCE (1.8)
ch
Ddy Bonme

naul o d’o

Hinh 1.1: Gian d6 mé ta nguyén nhan xuat hién cac ddy vach
trong quang phd hydro

R 12 hing s6 Rydber (Ritbe). Thay sb vao tim duoc R = 109737,303 cm™. Gia
tri nay twong doi phu hop vai gia tri thuc nghiém cua Balmer.

Thuyét Bohr da cho phép giai thich quang phé hydro, cho phép tinh toan kich
thudc cia nguyén tir va cdc muc nang lugng cua electron. Nhung thuyét Bohr c6 mot
s0 nhuoc diém: khong giai thich dugc quang phd cua céc nguyén tir phurc tap cling nhu
su tach cac vach quang phd dudi tac dung cua dién truong va tur trudng.

Diéu d6 cho thiy rang mudn nghién ctru nhitng hat hay hé vi mé nhu electron
thi phai dya vao nhitng quan niém cua co hoc lugng ta.

3. NHUNG TIEN BE CO BAN CUA CO HQC LUONG TU
3.1. Thuyét lwong tir Planck (Pling — Diic)
Planck cho rang: Ning luong ciing ¢6 ciu tao gian doan, nghia 1a dugc phat ra
hodc hap thy duéi dang ting luong tir. Moi lugng tir ndng luong co6 gid tri la:
e =hy (1.9)

Hing sb ty 18 h, mot trong nhimg hang s6 co ban cta tu nhién, duoc goi 1a hing
sb Plang va béing 6,620.10>* J.s; con v 1a tan sd cua birc xa (s'l) va duogc xac dinh boi
hé thirc:

y=<

A.

Trong d6: ¢ 1a tbc d6 4nh sang trong chan khong, y 1 budc song cua bic xa.
3.2. Tinh chit séng - hat ciia hat vi mé

Trén co s thuyét song — hat cta anh sang, naim 1924 De Broglie (Do Broi -
Phép) da d¢ ra thuyét sobng — hat cta vat chat:

Moi hat vét chat chuyén dong déu lién két v6i mot song goi la song vat chat hay
song lién két co budc song A tinh theo hé thic:
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A=t (1.10)

my
Trong do: m — khoi luong; v — van tde chuyén dong cua hat;
Electron c6 khdi lugng va dién tich xéc dinh chung té c6 tinh chét hat, con tinh
chat song thé hién qua hién tuong nhiéu xa, giao thoa.
Electron c6 khéi luong 9,1.10°! kg, van tbe bé“mg 10°ms™ thi c6 do dai song:
_6,62.10

_ -10
S 91.10°010° 7,310 m

Néu vat co khdi luong 16n (vat vi mo) thi A rat nho, ta co thé bo qua tinh chat
song.
Vi du: Mot hat ¢6 khdi lugng 0,01 mg chuyén dong vdi van tdc Imms™' ¢o do dai
budc song bang:
6,62.107

_ e =6,62.10%m
0,01.10°.1.10

Tri s6 nay v6 ciing nho bé, bé hon kich thudc nguyén tir nén cé thé bo qua.
3.3. Nguyén Iy bit dinh Heisenberg (1926)

Phét biéu: Khong thé xac dinh chinh xac dong thoi ca van tc va toa do ctia hat vi

mo
Ax.szﬁ (1.11)
Trong do: A, — d0 bat dinh vé toa do ; m — khdi lugng cua hat
A, — d0 bat dinh v& van tc ; h — héng sb Plang
Vi du:
Péi tuong V, (cms™) A, (cms™) Ay (cm)
Hat c6 m = 1gam 100 1.107" 6.10™"
e trong nguyén ti hydro 210° 5.10° 1.10°

Dbi voi cac vat thé vi mo, nhiing sai 1éch dau quéa bé khong nhan thiy duoc bang
thyc nghiém nén tuan theo nhiing dinh luat vat ly cd dién.

D4i véi cac hat vi mo cac d¢ bat dinh déu 16m A, > 0,529 A% Av >2.10° cms™.
Chung to electron chuyén dong khong trén quy dao xac dinh nén cac dinh luat vat Iy
cb dién khoéng ap dung duoc, doi hoi 1y thuyét méi ra doi: thuyét co hoc luong tir.

4. KHAI NIEM CO BAN VE CO HOC LUQNG TU

4.1. Ham song ¥
Nguoi ta mo ta trang thai cuia mét h¢ vi mo béng mot ham goi 1a ham trang thai,
d6 12 ham cua toa d6 khong gian va thoi gian. Vi cac dbi twong vi mé c6 tinh chit song
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nén ham dé dugc goi 1a ham song. Phuong trinh séng mo ta trang thai chuyén dong
ctia dbi twong vi md c6 dang:
Py = D oy ™ (1.12)
Trong do: y - ham song ; @ - bién do ham song
e — co sd logarit ; i —hé sb 40; v - tan s6
Gia sir hat c¢6 thé & n trang thai khac nhau vy, y,, ... v, thi hat ciing ¢ thé ¢
trang thai y, ma y 13 t6 hop tuyén tinh cta cic ham séng ndi trén.
Y =Cciy;tCoyat ... CaYn (1.13)
Trong do6: ¢y, ¢y, ...,y la héng sd
Pay 1a ndi dung nguyén 1y chong chét trang thai va 1a mot nguyén 1y co ban cua
co hoc lugng tu.
Ham song khong c6 y nghia truc tiép, nhung binh phuong ciia n6 ¢6 y nghia vat
Iy nhu sau: Gid tri |y  dV cho biét xac suét phat hién electron trong thé tich dV con
|y [* 1a mat d6 x4c sudt, nghia 13 x4c suét tim thiy electron tai mot diém trong khong
gian.
Ung v&i ¥ nghia vat Iy ciia W thi ham séng W phai thoa man mot sb diéu kién:
- ¥ phai 1a ham lién tuc, don tri, hitu han va béng khong & nhitng chd ma

electron khong cé mait.

- ¥ phai dugc chudn hoa: j \¥|"dz =1 nghia la x4c suat tim thdy electron trong

toan bg khong gian 1a 1.
4.2. Phuwong trinh song Schrodinger

Nam 1926 Schrodinger da thiét 1ap mot phuong trinh li€n hé nang lugng cua hat
vi md va chuyén dong song cua nd. Phuong trinh song nay dugc goi 1a phuong trinh
Schrodinger, n6 khong phu thudc vao thoi gian va ¢ trang thai dung c6 dang don gian

nhu sau:
HY =EY (1.14)

Trong do: E — gié tri bang s6 cta nang luong

¥ - ham s6 mo ta trang théi cua hat

H — toan tor Haminton hay toadn tr nang luong

2 2 2 2

Véi H =—8:2m(§x—2+§y—2+i—2J+V

Trong do: m — khéi lugng cia hat; V — thé nang cua hat
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Giai phuong trinh Schrodinger s& tim dugc cac nghiém cua ¥, E cua h¢, Noi
chung phuong trinh Schrodinger trong da sé trudng hop giai gan dung, chi mot sb
trrong hgp don gidn maéi gidi chinh xéc.
5.NGUYEN TU HYDRO VA NHUNG ION GIONG HYDRO
5.1. Phwong trinh Schrodinger déi véi nguyén tir hydro

Nguyén tir hydro gdm moét electron va proton. Khdi lugng cua electron nho hon
khéi luwong ctia proton chirng 1840 lan.

Pé don gian co thé coi rang proton khong chuyén dong. Tuong tac dién giita cac
phén tor nay dugc mo ta boi dinh luat Culong. Thé nang cua hé dugc tinh theo biéu
thurc.

2

V =

- dre,r
Khi d6 phuong trinh Schrodinger dugc viét nhu sau:

5 (az 0’ +az }P_( e’ ]\P:ET (1.15)

_+_ R
8z°m\ox®  oy* oz dre,r

5.2. Két qua gidi phwong trinh Schrodinger
O day ching ta khong xét cach bién d6i va giai phwong trinh (1.15) ma chi dua ra
nhting ket ludn rut ra tir vi¢e giai do.
5.2.1. Cac muc nang lugng:

Giai phuong trinh Schrodinger, nguoi ta tim dugc biéu thirc ning luong cua
electron nhu sau:

1 me'
E = (1.16)

" R8sl
Trong d6: m— khdi lugng cua electron; g; — héng s6 dién moi
e — dién tich cta electron; n — s6 lugng tir chinh c6 thé nhan gia tri
nguyén duong tir 1 dén co; h — hang s6 Plang.
Tir (1.16) cho thdy & gin hat nhan electron c6 nang luong thip, cang xa hat nhan
nang lugng cia electron cang cao.
5.2.2. Céc s6 luong tir:
Giai phuong trinh song tim dugc cac ham song hiru han lién tuc va don tri xudt
hién 3 sb luong tu. Do la sb lugng tu chinh n, sb luong tu orbital 1, sb luong tur tor m,
cac gia tri cua chung co thé nhan duge c6 lién quan véi nhau.
n=1273,...
1=0,1,2,...,(n-1)

m=0,+1,£2, .. %1
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Md&i ham soéng thuong dugc goi 1a orbital dwgc xac dinh boi tap hop ba sd
luong tor va duoc ky hiéu béng ¥n,1,m
Y nghia cua céc s luong tir:

- S6 lwong tir chinh n:

+ S6 lugng tir chinh n xac dinh mirc ning luong electron trong nguyén tir theo
cong thirc (1.16) néu biéu dién ra eV ta c6 cong thic:

-13,6

n 2
n

E eV (1.17)

Ung véi mdi gia tri cta n ta c6 mdt mirc nang lwong, khi n cang 16n s6 E, cang
cao (cang gan 0).
+ MBoi gid tri ciia n g v&i mot 16p electron nhu sau:
n 01 2 3 4 ...
Lop electron : K L M N...
+ Kich thudc may electron: n cang 16n thi kich thuéc may electron cang 16n va
téc d6 may electron cang loang.
- S6 lwong tir orbital 1:
+ S6 lugng tir 1 x4c dinh momen dong luong (xung lugng) M cua electron
trong mdi orbital xac dinh. Co hoc lwong tir thiét 1ap dugc cong thirc tinh nhu sau:

_ 1(1+1)2i (1.18)
T

-

M

Tur (1.18) riit ra cac két qua sau:

* Po 16n ciia mémen dong luong orbital chi ¢6 thé nhan nhiing gi tri gian doan
v6i1 nhiing gié tri gian doan cua 1.

* Momen dong lugng orbital (M) 1a mot vecto trong truc toa d x, y, z dugc ky
hiéu bang ba thanh phan M,, My, M,.

Co hoc luong tir khang dinh khong thé xac dinh chinh xac ddng thoi ca ba

N

thanh phan, nghia 13 khéng xac dinh ddy di vecto M ma chi xac dinh dugc do 16n (M

va mot trong ba hinh chiéu do.

+ Mdi 16p electron gdm mot hodc mot sé phan 16p, mdi phéan 16p electron trong
16p dugc dic trung bang mot gia tri cia 1. DBé ky hidu cac phan 16p electron nguoi ra
dung céc chir sau:

1 : 0 1 2 3
Ky hi¢u : S p d f

Mudn chi phén 16p electron thudc 16p nao nguoi ra viét thém hé sb co gia tri

bang n cua lop d6 trude ky hi¢u phan 16p.
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Vi du: 2s chi phanl6p 1 =0 cialépn=2
3d chiphanlép1=2cualépn=3
+ Hinh dang may electron phu thudc vao sb luong tr 1.
Vi dy: May electron s c6 dang hinh cau, mdy electron p c6 dang hinh khdi s6 8,
may electron d va f c6 dang phuc tap hon (hinh 1.2)

Hinh 1.2. Hinh dang va su dinh hudng cua cac may electron s, p va d

- S6 luong tir tir m:

Momen dong lugng cua electron 1a mot dai lugng vecto. Khi hé (nguyén tr)
dugc didt trong mdt tir trudng ngoai, vecto momen dong lugng cia orbital trong cung
mdt phan 16p s€ dinh hudng khéc nhau. Trén hinh (1.3) trinh bay cac cach dinh hudng
c6 thé co trong truong ngoai H ciia vecto mémen dong luong cia 5 orbital d. S6 cach
dinh hudng bang sb cac gia tri ctia m.

+2

Hinh 1.3. Nhiing su dinh huéng lugng tir cia mémen ddng lugng trong truong ngoai H
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Hinh chiéu mémen dong lugng orbital trén truc z (M,) duogc tinh bang cong
thurc:

M. = m% (1.19)

Nhu vay cac orbital khac nhau c6 M, khac nhau (c6 m khac nhau) s€ dinh
hudng khac nhau trong khong gian, m quyét dinh hudng cua orbital hay hudng cua
may electron.

Phanléop s 1=0 m=0 chi c6 mot cach dinh hudng.

Phanléop p 1=1 m=-1,0,+1 co6 3 cach dinh huéng tuwong Umg px p,, py-

Phanlop d 1=2 m=-2,-1,0,+1,+2 c¢b 5 cach dinh hudng tuong g
dyy, dy,, dod o Ao

- S6 lugng tir spin mg:

Két qua thuc nghiém quang phd cho thiy ngoai mémen dong lugng orbital,
electron con c6 mémen dong luong riéng la dac trung ndi tai cia hat. Electron ngoai
chuyén dong quanh nhan con quay quanh truc cia minh, chuyén dong nay dugc goi la
chuyén dong spin. Po 16n ctia mémen dong lugng spin duoc xac dinh bang cong thirc:

=,/s(s+1)% (1.20)

Trong d6: s = Y% va duoc goi 1a sd luong tir spin.

N

MS

S lugng tur spin xac dinh d6 16n cua mémen dong lugng spin 1a mot dac trung

X . 5 , A .oy . , . A 4 A A J4
co ban cua hat, voi moi hat s chi c6 mot gia tri xac dinh. Nhu vay [M,| luon ludn co

mot tri s6 khong ddi. Vecto M , chico thé dinh hudéng theo hai cach xéc dinh trong
khong gian sao cho hinh chiéu ctia né 1én truc z c6 gié tri bang:

M. =msi (1.21)
27

Trong d6: m; 12 s6 luong tir hinh chiéu moémen spin hay sé lwong tir spin c6 thé
nhén mot trong hai gia tri +1/2 va -1/2.

Tom lai: Trang thai chuyén dong cua electron trong nguyén tir c6 mot electron
duy nhét duoc xéac dinh boi gia tri cua 4 dai luogng vat ly:

- Nang lugng

- Bg 16n ciia mémen dong luong orbital

- Hinh chiéu ctia mémen dong lugng orbital

- Hinh chiéu cua momen dong lugng spin
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Tri s6 cua 4 dai lugng vat Iy nay dugc xac dinh boi tri sb cua 4 sb luong t: n, 1,
m, m,. Cac s lugng t& n, I, m xuét hién mot cach ty nhién khi giai phuong trinh
Schrodinger.

5.2.3. May electron:

May electron duoc quy wdc 1a mién khong gian gan hat nhan nguyén tir, trong
d6 xac suat co mit electron khoang 90%, mdi may electron dugc xac dinh b?mg mot bé
mat gém cac diém c6 mat do xéac suét béng nhau.

Khi giai phuwong trinh Schrodinger ngudi ra xac dinh duge ham séng W, . Moi
ham séng nay duoc goi la mot orbital nguyén tir (AO). Vay orbital nguyén tur 1a mot
ham séng mo ta trang thai chuyén dong trong khéng gian (hay con goi 1a chuyén dong
orbital) cua mot electron trong nguyén tu.

Khi biét W, tinh duoc ¥

2 r

nJ)m| tirc 1a tim duwoc mat do xac suat c6 mat cua
electron tai nhitng diém khac nhau trong khéng gian, tir d6 xac dinh kich thudc va
hinh dang cac may electron ¢ trang thai d6. Hinh dang va kich thudc may electron

thudc vao trang thai orbital ctia electron tirc 1a phu thudc vao 3 ) luong tr n, 1, m.
Hinh déng va sy dinh hudng cac may electron 1s, 2p, 3d dugc mo ta & hinh (1.2).
6. NGUYEN TU NHIEU ELECTRON

6.1 M6 hinh vé cdc hat déc lip hay mé hinh dang hydro

Khac véi nguyén tir hydro, trong nguyén tir nhiéu electron ngoai tuong tac giira
electron voi hat nhan con cd tuong tac gitra cac electron véi nhau. Trong truong hop
nay rat kho xac dinh luc day giita cac electron nén phuong trinh Schrodinger khong
thé giai chinh x4c dugc. Vi vdy ngudi ta phai sir dung mot phuong phép giai gan ding
dua trén mot mo hinh gﬁn ding thich hop goi 1a mo hinh cac hat doc lap:

Trong trong nguyén tir nhiéu electron, mdi electron chuyén dong doc lap véi
cac electron khac trong mot truong trung binh ¢ dbi ximg cau tao bai hat nhan va cac
electron con lai.

Trén co s& d6 nguoi ta xét riéng timg electron va bang phwong phap nay nguoi
ta d3 chuyén tir mot bai toan N electron thanh N bai toan 1 electron gidng nhu truong
hop nguyén tir hydro. Nghia 14 cac orbital trong nguyén tir nhidu electron ciing dugc
dac trung béing cac sb lugng tr n, 1, m, mg va ¢6 hinh dang tuong tu nhu & nguyén tu
hydro, chi khéc kich thuéc va nang luong.

6.2. Quy ludt phin bé electron trong nguyén tir nhiéu electron.
6.2.1. Nguyén ly Pauli (1925)

Trong mot nguyén tir khong thé co hai electron gidng nhau ca 4 s6 lugng tir.

Theo nguyén ly ndy, mdi orbital nguyén tir chi c6 hai electron c6 spin nguoc
nhau. Hai electron nhu vay dugc goi la ghép doi. Néu orbital méi chi c6 mét electron
thi electron nay l1a doc than.
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Trong mot phan 16p tng vai s lugng tir 1 ¢6 (21 + 1) 6 lwong tir nén co tdi da 2
(21+1) electron. S6 electron tdi da cua cac phan 16p nhu sau:

Phan lop : s p d
S6 6 lugng tur : 1 3 5 7
Sé electron téi da 2 6 10 14

Mdi 16p tng véi s luong tir chinh n, ¢6 n phan 16p. M&i phan 16p co tdi da
2(21+1) electron nén so electron co to1 da trong cé 16p la:
$20141) = 207 (1.22)
1=0
6.2.2. Nguyén 1y viing bén
Trong nguyén tir cac electron chiém lan luot cac orbital c6 nang lwong tir thap
dén cao.
Bang phuong phap tinh va phuong phap quang phd nghiém ngudi ta da xac
dinh dugc thu ty ting dan nang lugng cua cac AO theo day sau:
Is2s 2p3s 3p4s 3d4p S5s4d Sp6s 4f5d 6p7s 5f 6d 7p
Diy ning luong nay do nha bac hoc Nga - Klechkoxski dé xuét theo mot sé quy tic:
- Electron duoc dién trude tién vao cac orbital c6 gia trj (n+1) nho.
- Néu hai orbital cung gia tri (n+1) thi electron s& dién vao orbital ¢6 116n trudc.
Khi ding cac két qua trén vao viéc xay dung cu hinh electron ciia nguyén tir can cha
y: Cac orbital nd va orbital (n+1) s c6 ndng lugng xap xi nhau.
6.2.3. Quy tic Hund
Trong mot phan 16p cac electron ¢6 khuynh hudng phan bé déu vao cac 6 luong
tr sao cho so electron doc than la cuc dai.
Vi du: N@z=7) 1 2¢* 2p°

A EREE;

Két luan: Su phan bd cac electron trong nguyén tir tuan theo nguyén 1y Pauli
nguyén 1y viing bén va quy tic Hund.
6.2.4. Viét cau hinh electron ctia nguyén tir:

Nguoi ta co thé viét cau hinh electron ctia nguyén tir duéi dang chir hay dudi
dang 6 lwong tir. Mudn viét cau hinh electron nguyén tir dudi dang chi can biét:

- S electron trong nguyén tir (bang z)

- Thu tu dién electron trong nguyén tir (nguyén 1y viing bén)

- S6 electron nhiéu nhat ¢ cac phan 16p (nguyén Iy Pauli).

Mubn viét cau hinh electron nguyén tir dudi dang 6 luong tir can phai;- Viét cau

hinh electron duéi dang chir.
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- Sau d6 dya vao cau hinh dang chit dé viét dang 6 luong tir va phai tuan theo
quy tic Hund.

Cau hoi va bai tap:

1.1. Phat biéu hai dinh dé cia Bohr. Hiy néu nhiing vu diém va han ché cua
thuyét Bohr vé cau tao nguyén tir.

1.2. Noi dung va biéu thirc cia nguyén ly bat dinh Heisenberg. Ap dung biéu
thirc Heisenberg hay tinh Ax hodc Av trong cac truong hop sau va cho nhan xét:

Qua bong ban bay, biét m = 10g, Ax = 0,0lmm

Electron trong nguyén tir, biét Av = 10° m/s

1.3. N6i dung cua thuyét song vat chit va hé thirc De broglie. Tinh budc song A
cua song lién két voi:

Chuyén dong ctia mot 6 to, khdi lugng m =1 tan, toc d6 v = 100 km/h

Chuyén dong cua electron trong nguyén tir v6i toc do v=10° m/s.

Cho nhan xét.

1.4. Tai sao nguoi ta ndi phuong trinh Schrodinger 1a phuong trinh co ban cua
co hoc luong tir ? Hay cho biét khai niém vé ham song W va y nghia vat 1y cia P2

1.5. Viét phuong trinh Schorodinger ddi v6i nguyén tir hydro. Giai thich cac ki
tu trong phuong trinh.

1.6. Hay viét nhirng biéu thirc tinh ning luong, momen dong lugng, hinh chiéu
cua momen dong lugng (trén mdt phuong xac dinh) cia electron trong nguyén tur
hydro va cho biét y nghia cua cac so lugng tur.

1.7. Tinh niang lwong ma nguyén tir hydro hap thu khi electron chuyén tir trang
thai c6 n =1 1én trang thai c6 n = 2.

1.8. Hay cho biét hinh dang cua cac dam may electron 2s; 2p,; 3d,,; 3dy.y» va chi 10
ddc diém cta cac ddm may do6. Su khac nhau giita cic dam may 3s va 2s; 3p, va 3p,.

1.9. Cho cac orbital nguyén tir: 1s; 2s; 2p,; 2py; 2p,. Hay viét cac ky hiéu AO
tuong tng voi cac so luong tir Wy ) .

1.10. Hay cho biét ndi dung, y nghia ciia nguyén li vig bén va nguyén li Pauli

1.11. Phat biéu qui tic Hund va néu ¥ nghia cta qui tic nay.

1.12. Viét cAu hinh electron cta céc nguyén t6 ¢ sb tha tu z = 28; 36; 37; 42;
47; 53; 56.

1.13. Giai thich vi sao

O (z=8) c6 hoa tri 2 con S (z=16) lai co6 cac hoa tri 2,4,6.

N (z=7) c6 hoa tri 3 con P (z=15) lai c6 céac hoa tri 3,5

F (z=9) c6 hoa tri 1 con Cl (z=17) lai c6 céc hoa tri 1,3,5,7.

R A B > rs + 2+ 2+ 3+ 2+ +
1.14. Viét cAu hinh electron cua céc ion: Cu’, Cu*", Fe*", Fe*, Mn®", Mn"".
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