HOA PAI CUONG — GV Nguyén thi Bach Tuyét

chwongl: CAU TAO NGUYEN TU

I.NGUYEN TU VA QUANG PHO NGUYEN TU
1.Nguyén tir
a)Khdi niém

Nguyén tif 1a don vi c&u triic nhd nhat ciia mdt nguyén t6 hod hoc va trong cdc phin
ting hod hoc (thdng thudng) nguyén ti khong thay ddi. (theo quan diém hod hoc)
b)Cédu tao nguyén tit - gdm c6 hai phan

_~Nucleus (protons + neutrons)
b

-3

F"M_
.

+ Hat nhin nguyén ti - chita cdc hat ¢cd bdn 1a proton(p) mang dién tich dudng va
neutron(n) c¢6 khdi lugng gin bing khdi lugng proton nhung khong mang dién. Trong
hat nhan cdc hat proton va neutron lién k&t v6i nhau bing loai Iuc dic biét goi 1a luc hat
nhian. Hat nhin nguyén ti¥ c6 kich thuéc khodng 10"°cm ra't nhé so véi kich thudc clia
nguyén ti khodng10® cm.

(Ngoai trit hat nhan nguyén t& hydro chi c6 mot proton)

+ L&p vé electron (dién tit) — dugc tao bdi cdc electron mang dién tich Am chuyén

d6ng xung quanh hat nhin nguyén tu.

Bdng 1 : Khoi luong va dién tich ctia electron, proton va neutron.

Tén Ky hi¢u Khdi lugng Dién tich

(kg) dvkint (C) Tuong doi d/v e
Piéntd | e 9,1095.10°%! 5,4858.10* -1,60219.10°"° -1
Proton |p 1,6726.10°% 1,007276 +1,60219.10°" +1
Neutron | n 1,6745.10% 1,008665 0 0

(dvklint - don vi khdi lugng nguyén tit )
*Nhdn xét — trong nguyén ti ta c6 :
-S6 electron bing sd proton (do nguyén tif trung hoa vé dién)
-Kh6i lugng ctia hat nhan nguyén ti chi€m hon 99,9% khdi lugng cia toan b
nguyén tlt, nén khoi lugng nguyén tif ¢6 thé coi nhu tap trung tai hat nhin nguyén ti.
(mp~ma~1836 me )



HOA PAI CUONG — GV Nguyén thi Bach Tuyét

-Kich thudc clia nguyén ti¥ 16n hon kich thuSc ctia hat nhan khodng10® 1an. Nén vé dién
tir chi€m thé tich rat 16n hau nhu bing thé tich clia cd nguyén ti nhung c6 khdi lugng rat
nhd , khong ddng k€ so vdi khoi lugng clia cd nguyén ti.

-P6 bén ciia hat nhan nguyén ti phu thudc vao s proton va neutron cé trong thainh phan
hat nhan. O nhitng nguyén t6 ¢6 khdi lugng nhd, khi s6 proton va s6 neutron bing nhau
thi hat nhan nguyén t& rat bén vitng. O nhitng nguyén tif ¢6 khéi lugng 16n, su ting sO
proton va neutron khong gidng nhau va khi ty 1& giita chiing khong phtt hgp s&€ 1am cho
hat nhan kém bén va din d&n hién tugng phéng xa.
*Hai diic trung cd ban nhat cia nguyén tif 1a dién tich hat nhan (Z) va sé khoi A

Z - 1 dién tich hat nhin bing tdng s6 proton trong nhin, con dudc goi 1a bac nguyén ti
Z .

A - 12 s6 kh&i lugng clia nguyén tif bing tong sd proton vi neutron trong hat nhin
nguyén tu

¢)Nguyén t6 hod hoc — 1a chat dugc tao thanh tir cdc nguyén tlf ¢6 cling dién tich hat nhian
Z.

L o A N I
Ky hiéu . X X —la nguyén t6 hod hoc
Trong cdc phan iing hod hoc, hat nhdn nguyén ti dugc bao toan, chi c¢é lop vo dién ti thay

doi nén s6 luong va trdt tu sdp xép cia cdc electron trong nguyén ti quyét dinh tinh chdt
hod hoc ciia cdc nguyén to.

( thuc ra, nhu sau nay sé thdy iing véi mbdi nguyén 6 hod hoc, trong tong sé dign tir quanh
nhén chi cé6 mot sé dién tit quanh nhén quyét dinh ddc tinh ciia nguyén t6’ dé, cdc dién tic
nay duoc goi la cdc dién tw hod tri)

Vi vay

Z -1a diic trung quan trong cho nguyén t& hod hoc

Z - 1a s0 thi ty ciia nguyén té hod hoc trong bang hé théng tuan hoan ctia Mendeleev.
d)Pong vi — 12 nhitng dang khic nhau clia ciing mot nguyén t6 hod hoc, ching c6 ciing s&
proton nhung khéc nhau s6 khdi hodc khdc nhau s6 neutron.

Vi du - Cac dong vi ciia Hydro:

1H - Hydro hay Hydro nhe ( 99,98%)
1

2H hay D - Hydro nidng hay Bdteri ( 0,016 % )
1

3H hay T - Triti (107 %)
1

*Cdc dong vi 6 tinh chdt hod hoc va vt Iy khong giong nhau.
Vé phuong dién hod hoc thi Pdteri kém hoat dong hon Hydro thudng. Khi dién phin nudc
nhitng phan t& H>O bi dién phin trudc, con lai nhitng phin t& D>0O tu lai trong binh dién phan.
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Pay 1a phuong phdp quan trong nhit dé diéu ché& Poteri dudi dang nudc ning D>O nguyén

chat.

*Moi nguyén t6’ hod hoc thuong cé mot sé" dang dong vi dong thoi ton tai véi nhitng ty I¢

nao dé, nén khoi luong nguyén i ciia nguyén to sé cé gid tri la trung binh cong ciia khoi
lugng nguyén tit cac dong vi (theo ty 1¢ ton tai ) va thuong cé gid tri lé.
*Cdc dong vi bén khong bi phdan hiiy theo thoi gian goi la dong vi khong phéng xa. Cdc
dong vi khong bén bi phdn hily theo thoi gian goi la dong vi phong xa.

e) Mol
Theo hé don vi SI (Systeme Internationnal ) mol 1a don vi do ludng chit hod hoc, I mol
chdt chiia 6,023.10% tiéu phén cdu triic ctia chdt (nguyén ti , phin ti , ion, electron....).
Vi du — 2 mol ion H* chtra 2 . 6,23.10%° ion HY
4 mol electron chita 4. 6,23.10% electron.

2. Quang phé nguyén tir

Cellular AM Radio 60 Hz
Approximate frequencies, Hz s I CaGrenrent)
1024 1022 1020 108 1016 1014 1012 1010 108 106 10% 102 100
1 1 I | 1 1 1 1 1 1 | 1 I
: Extra low
pLeys Radio frequency (ELF)
X rays Micro- FM Radio
wave
Ultra- |\ 1hfrared TV
violet ||
T T T T T I ] T T T T
10—16 jo0-1* 10—-12- 10-10 10-% i1o=¢  10~4 1072 100 102 104
Approximate Wlltl(_:l_‘illg«;';l‘l‘s“—ll‘l _______ _(—Visihle A e e
A =390 450 500 550 600 650 700 760 nm

PHO BUC XA PIEN TU

a)Nguyén tdac — khi cho mot chim bic xa dién tif v6i nhirng buéc song khdc nhau di qua
mdt hé thdng phan ly quang hoc (ling kinh ) thi chum bic xa d6 dugc phan ly thanh céc
bitc xa thanh phin c6 budc séng khidc nhau sé& di theo cdc phuong khic nhau (vi chiét
sudt n ctia ling kinh phu thudc vao A ), nhitng biic xa c¢6 budc séng ngin sé& di léch vé
phia ddy cda ling kinh nhi€u hon. N€u ding by phan ghi nhan bitc xa dudc phan ly ta sé
thu dugc quang phd clia chiim biic xa d6.
* N&u chiim btic xa ban dau gdm ti't cd cdc budc séng trong mdt mién nio d6 (mién kha
ki€n, ti¥ ngoai, hdng ngoai) thi quang phd thu dugc 1a mot gidi lién tuc( tip hop cdc gid tri

lién tuc cla A) va dudgc goi 1a quang phd lién tuc.
Vidu - Quang phd clia 4nh sing mit trdi 12 quang phd lién tuc. Mién trong thdy clia
quang phd nay 12 mot diy mau lién tuc : dd, cam, vang, luc, lam, cham, tim.
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QUANG PHO LIEN TUC

Vi

Light source

Photographic
film

e Trudng hgp chiim bifc xa ban diu chi gdm mdt s& bifc xa &ng vdi nhitng budc

séng gian doan xdc dinh A1, A2, A3, ... thi quang phd thu dudc chi gdm mot s6
vach xdc dinh tuong &'ng v6i nhitng buéc song A1, A2, A3, ... va dudc goi la quang
phd vach

QUANG PHO PHAT XA CUA NGUYEN TU HYDRO (QUANG PHO VACH)

;//[ \‘*‘%\\\
Prism

Slit ist

S ON
Photographic
film

Hydrogen lamp

*Chlim biic xa ban dau c6 thé do mot vat phat quang phdt ra sau khi kich thich qua sy
nhin ning lugng dudi hinh thifc nhu nhiét ning, dién ning, khi dé quang phd thu dudc
20i 12 quang phé phdt xa ( c6 thé lién tuc , vach hay ddm )
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- Cé4c chat rin va 16ng khi dugc dot néng dén trang thdi néng dd déu phdt ra quang
phd phat xa 12 quang phd lién tuc.

- Cic chat khi (hoi) & trang thai nguyén ti¥ s& cho quang phd phat xa 13 quang phd
vach. Mdi vach tng v6i modt budc séng xdc dinh. S6 vach va cdch sip x&p vach chi
phu thudc vao ban chit khi hay hoi nguyén t&. Vi vy quang phd vach duoc goi la
quang phé nguyén ti. Vi du -Quang phd phdt xa hoi kim loai trong viing thdy cua
Hg, Li, Cd, Sr(quang pho vach)

QUANG PHO PHAT XA NGUYEN TU

Cdc phuong phdp quang pho cé ¥ nghia lén cho viéc phan tich dinh tinh va
dinh luong cdc chat.

b) Quang phd nguyén tic Hydro.
Quang phd nguyén ti 13 quang phd vach diéu nay ching td riing electron trong nguyén ti
chi ¢6 thé c6 dugc nhitng ning lugng cho phép nha't dinh nio d6, hay néi cich khic ndng
lugng ciia electron trong nguyén tit da bi luong tit hod. Khi electron chuyén tir trang thdi
c¢6 muc ndng lugng nay (E4iu ) sang trang thdi c6 mic ning lugng khac (Ecusi) nd s€ biic
xa (khi Eaau > Ecusi ) hodc hap thu ( khi Easu < Ecusi ) ra mot photon c6 ning lugng bing
hiéu hai mifc ning lugng trén va tan s6 dudc xdc dinh bing bi€u thic sau
| Egiu - Eewsi | =AE = h.v= h.C. v = h.C/A

h - hiing s6 Plank c6 gid tri h = 6,6256.10** J.s = 6,6256.10?7 erg/s ; v - tan s biic
Xa

) - budc séng ; C - tdc d6 anh sdng c6 gid tri C = 3.10% m/s ; v- sd séng (cm™) v = 1/A.
* Quang phd phdt xa ciia nguyén tic Hydro
Trong nguyén t¢ Hydro ng v6i mdi budc nhdy x4c dinh tir quj dao nc (quy dao cé mic
ning lugng cao) vé quy dao n. (quj dao c6 mitc ning lugng thadp hon) nguyén ti phit ra
bitc xa don sdc v6i s6 séng dugc xdc dinh bing phuong trinh Rydberg

v =1/A =Ru(1/n2-1/nl);

trong d6 Ru - hiing s6 Rydberg c6 gia tri Ry = 109678 cm™!
+v6in =1 ;n.=2,3,4,5..0 tip hop cdc bifc xa thudc diy Lyman, thudc mién tif ngoai da

dugc Lyman tim ra ndm 1916.
+véini=2 ;nc=3,4,5..0 tdp hop cdc bitc xa thudc day Balmer thudc mién kha kié€n, c6
thé quan sdt dugc bing mit, di dugc Balmer tim ra diu tién nim 1885 va day la diy phd
quan trong nhat cia Hydro.

Dudi day 1a mot s§ vach phd quan trong thudng dude néi dén Ho , Hp , Hy , Hs
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Ky hié¢u Hg Hg H, Hs

Nc 3 4 5 6

nt 2 2 2 2

A (A) 6563,1 4861,3 4340,5 4101,7
mau do Xanh lam Cham tim

+v6ing=3 ;n.=4,5,6..0 tip hop cic bifc xa thudc ddy Paschen thudc mién hdng ngoai.
+véin=4;n.=5,6..0 tip hop cdc biic xa thudc diy Brackett thudc mién hdng ngoai xa.
+v6ing=5;n.=6,7,8..00 tap hop cdc bitc xa thudc diay Pfund thudc mién hdng ngoai xa.
Enersy TAatom Ly man series Balmer series
oo Fero

—5.06 > 1020
5 —B.F2 > 1020

o

s eie e T D Infrared

region (Infrared)

Diifference equals
line energy

S Sl g5 10

4341 nm|
4107 nm|

656, 1
486.1 |

2 —5.45 > 10-1%

® 1216 nl
10260
97.3 nm
95.0 nim
938 nm
9121

4 —2.18 % 10-1

— 486,11 rum

434.1 nm

410.2 nrn
Inwvisible
lines
(Jltrawviolet)

11.SO LUQC VE CAC THUYET CAU TAO NGUYENTU

1.Thuyét ciu tao nguyén ti cia Thompson (1898)
Nguyén t 12 mot qua ciu bao gdm cdc dién tich duong phan bd dong déu trong
toan thé tich, con cic dién tich Am dao dong phan tin trong d6.
2.MAu hanh tinh nguyén tit Rutherford (1911)
a)Dé nghi cdu tao
* Hat nhan mang dién tich duong, tip trung gan nhu toan bo khdi lugng nguyén tf .
* Céc electron mang dién tich Am chuyén dong quay tron quanh nhan.
b)Uu diém - chitng minh dugc sy ton tai cia hat nhan nguyén ta.
¢)Khuyét diém

Khong gidi thich dugc Tinh bén nguyén ti.
: Quang phd vach
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3.MAiu nguyén tif theo Bohr (1913): 13 sy k&t hop cia mAu hanh tinh nguyén ti
Rutherford va thuyé&t lugng tif 4nh sdng. C6 ba dinh dé cla Bohr :

- Pinh dé 1 - electron quay quanh nhan trén nhitng quy dao tron ddng tAm xdc dinh
goi 13 quy dao bén. Mbdi qui dao bén tuong Gng véi mot mic ning lugng xic dinh
cua dién tu .

Nhitng qu§j dao bén Ia nhitng qu§ dao thod man di€u kién: momen dong lugng cla
dién t¥ khi di chuyén trén nhitng quy dao nay phdi cé gid tri bing boi s6 nguyén l1an
ctia h/2x.
mvr = n.h/2n =n.7

trong do:

m va v 12 khdi lugng va téc dd chuyén dong cia dién tif; r 1a ban kinh quy dao bén;

mvr — momen dong lugng cua dién ti

n - s6 nguyén dudc goi I1a s lugng t& ¢6 gid trin=1,2,3,4 ... 0.
— (fng v6i mot gid tri x4dc dinh cda n ta c6 mdt quy dao bén.
h= Lﬂ dugc goi 1a don vi lugng ti cia momen dong lugng .
- Dinh dé 2 - khi electron quay trén quy dao bén nay electron s& khong bifc xa, nghia
1a khong mat ning lugng .

(diéu nay trai vdi dinh luat bic xa cda dién dong hoc kinh dién )
- Pinh dé 3 —ning lugng s& dugc phdt xa hay hap thu khi electron chuyén tir quy dao
bén nay sang qu§j dao bén khdc. Khi d6 sé& c6 sy hap thu hay phdt xa mdt lugng o
ning lugng (photon ) bing hiéu hai mic ning lugng clia dién tf & cdc quy dao bén
tuong Ung.
AE= | Ea - Ec |= hv ; Eq- ning lugng cia electron & qu§ dao bén ban diu
E. - ning lugng clia electron § quj dao bén ban cudi

Nhu vay, theo thuy€t Borh, ning lugng cia dién ti trong nguyén t& dugc lugng tir
hod, trong nguyén tif chi dudc phép ton tai mot s& xdc dinh cdc quj dao bén cé ning
lugng xdc dinh ng v6i nhitng gid tri nguyén cda. V4i sy thita nhian nhu vy, miu
nguyén tif clia Borh 4p dung rat thinh céng cho trudng hgp nguyén tit hydro hoic ion
c6 chira mdt electron.
a)Uu diém
* Biing cdch 4p dung cédc dinh luit ctia vat 1y c6 dién k&t hop vdi didu kién lugng i
hod qu§ dao, Borh di thiét 1ap dugc bi€u thifc tinh ban kinh quy dao bén, ning luong,
toc d6 cda electron trén quy dao bén. T 46, xdc minh tinh lugng t& hod ning lugng

cua dién t trong nguyén tu.

Bén kinh quy dao bén ctlia electron

2 2 2 2 o
= N " 0520A
Z 4rx“me Z Z

Ning lugng cia electron trong nguyén tli
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Z?% 2z°me* Z*?
En == —n—zT = —13,6F6V
T6c do electron trén quy dao bén
_Z27e® _Z

\Y/

=—V, = 2185£m/s
n h ] n

* D&u trif trong bi€u thic tinh ning lugng dién t¥ ctia Borh c¢6 y nghia 13 khi dién ti &
trang thdi lién k€t v6i nhan né sé& c6 niing lugng thap hon so v6i khi né & vi tri xa vo
cung d6i véi nhan (n=w), § d6 n6 khong bi nhan hit va ning luong bing khong .
* Trong nguyén t& Hydro, khi n=1 thi r =ap = 0,529 A, gi4 tri ndy dugc goi 13 bdn kinh
Borh.
* Khi s6 lugng t¥ n cang 16n cdc mifc ning lugng cang nim xit gin nhau, nghia 13 hiéu
s6 ning luong gilta cdc mic canh nhau cang gidm.
* Gidi thich dugc hién tuong quang phd nguyén ti Hydro va nhitng ion gidng Hydro.
Tinh todn vi tri cdc vach cia quang phd Hydro trong viing dnh sdng thdy dugc .
* Vi sy khac nhau gitta hai mirc nang lugng la xdc dinh nén lugng nang lugng
phéng thich 12 xdc dinh tuong Gng véi mot vach phd c6 mau sic, budc séng xdc
dinh. Cho nén quang phd clia nguyén ti 1 quang phd vach. Su khdc nhau vé niing
lugng gitta hai quy dao cang 16n thi photon dugc phdng thich mang ndng lugng cang
16n, budc séng cang ngin .
* Cudng d6 sdng cia modt vach phu thudc vao sd photon clia biic xa cé budc séng
tuong ng véi vach phd d6é dugc phéng thich ra.
b) Khuyét di¢ém
* Khong gidi thich dugc d boi clia quang phd vach.
* Khi dwa dinh dé da 4p dung cd hoc lugng tif nhung khi tinh todn lai st dung co
hoc ¢ dién.
* Xem electron chuyén dong trén mit phing.
* Khong xdc dinh dugc vi tri clia electron & dau khi chuyén tir quy dao nay sang
quy dao khac.
* Khong gidi thich dugc nidng lugng cia di€n ti bi lugng t hod.
* Khi 4p dung cho nhitng nguyén tf phic tap, thuy€t Bohr khong cho nhitng két
qud dinh lugng chinh xdc ma chi ¢6 tinh dinh tinh.
V&é sau, mic di Sommerfeld di c¢d ging bd sung thém nhitng qu§ dao hinh elip
bén canh nhitng quy dao hinh tron ctia Borh nhung miu nguyén t& Bohr-
Sommerfeld vé co bdn vin khong chinh x4c .
Nguyén nhan chinh din d&€n nhitng han ché& clia thuyé&t Bohr-Sommerfeld 12 quan
niém dién tif trong nguyén tf chuyén dong trén nhitng quy dao xdc dinh do d6 c6
thé 4p dung nhitng dinh luat ctia vatly c6 di€n d€ miéu ta trang thdi chuyén dong
cta dién tf trong nguyén ti .
Ngay nay chiing ta biét rang, dién tit la mdt vi hat, chuyén dong ciia né tudn theo
nhitng quy ludt khdc hdn, ddc trung cho thé gidi vi mo.Vi vdy, dé cé thé mé td trang
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thdi chuyén dong phitc tap ciia dién tit trong nguyén tit cn c6 mot Iy thuyét hoan
chinh hon dé la — co hoc lugng ti

III.CAU TRUC LOP VO ELECTRON NGUYEN TU THEO CO HQC LUQNG TU
1.Nhitng luin di€m co ban cia cd hoc lugng ti

a) Ludn diéml -Tinh lwdng nguyén ciia cac hat vi mo

Co hoc lugng t quan niém ring cdc hat vi mé cé cd tinh chdt hat va tinh chat
song, nghia la chiing thé hién dong thoi nhu nhiing hat va séng.

h
Hé thirc L. de Broglie: A = ——
myv

trong d6:  h - hang sb Plank = 6,625.10?erg.s
m - khoi lugng clia hat vi md
v — tdc dd ctia hat vi md
A - budc séng
+ Ban chat hat clia cac hat vi mé thé hién qua khdi luong m.
+ Ban chat song ctia hat vi mo chuyén dong sé& tao ra mot song truyén di véi bude song A.
Vi du
+ Pbi voi electron ¢6 khoi lugng m = 9,1.1028g, chuyén dong véi toe do v = 108cm/s s& tao
nén séng A = 7,25.108cm.
+ Pbi voi vién bi c6 khdi lugng m = 19, chuyén dong véi toc d6 v = lem/s sé tao nén song
L =6,6.102cm. Do d6 dai séng k&t hgp trong chuyén dong clia vién bi c6 gid tri rat nhd
so vdi kich thuGc ctia né nén khong c6 thiét bi nao phat hién dugc. Nhung trong trudng
hgp clia dién ti¥, ban chi't séng khong thé bd qua dudc.
b) Ludn diém 2 - Nguyén 1y bat dinh ciia Heisenberg (1927)
Ban chat s6ng - hat dua t61 hé qua quan trong vé sy chuyen dong cuia né, thé hién trong
nguyen,tac do Heisenberg dua ra nam 1927: khdng thé dong thoi xdc dinh chinh xdc cd vi
tri va toc do cua hat vi mo.
h h
AXAVy =2 — = ——
m  2zm
AX - d6 bat dinh vé vi tri trén truc X
- d0 bét dinh vé toc do trén tryc X

A e . A ’ . . h \ M A A < LA A 5 \
— D061 véi hat vi mo x4c dinh, dai lugng — 1a hang s6 nén khi toc d cua hat cang dugc
m

xac dinh chinh xéc thi toa do cua no6 s€ dugc xac dinh cang kém chinh xac va nguoc lai.

- Nhu vay khi x4c dinh tuong ddi chinh xac tc d6 chuyén dong cua electron thi khong
thé x4c dinh dugc vi tri cua electron & thoi diém do, c6 nghia 1a khong thé xac dinh duoc
quy dao chuyén dong ma chi c6 thé xac dinh duoc ving khong gian ma electron c6 thé co
mat. NOi cach Khac khi xdc dinh twong déi chinh xdc toc do chuyen dong cua electron
chiing ta khéng thé néi dén dwong di chinh xdc ciia né, ma chi c6 thé néi dén xdc sudt cé
mdt ciia né & ché nao dé trong khéng gian quanh nhan nguyén ni.

¢) Ludn di¢m 3 - Phwong trinh song Schrodinger

- Phuong trinh song Schrodinger trong co hoc lugng tir dong vai tro nhu nhitng dinh luét
ctia Newton trong co hoc ¢ dién.
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- Theo co hoc luong tur, viéc nghién ctru cdu trac cia cic hé vi mo ching qua 1a viée giai
phuong trinh séong Schrodinger do6i véi hé vi mo do.
- Phuong trinh séng Schrodinger mé ta sy chuyén dong ctia mot hat vi mo trong trudng
thé ning & trang thdi dirng (trang thai ciia hé khong thay doi theo thoi gian)
o*’Y  o*W  o°Y  8x’m
ox? oy? T e
trong do: 0 - vi phan riéng phan
m - khéi lU{Q‘ng hat vi m6
h — hang so Plank
E — ning luong toan phan ciia hat vi mo
V - thé ning cta hat vi mo
X, Y, Z—toa dd xdc dinh vi tri cia hat vi m6
*P(x,y,z ) - ham song mo ta trang thdi ctia hat vi mo, né c6 thé cé gid tri Am hoic
duong vi vdy ban thdn ham séng ¥ khong ¢6 ¥ nghia vatly.
*W2 (xy,z) — mat do xdc sudt cd mit cua hat vi mo tai diém co toa do x, y, z ( ¢6 gid tri
lu6n luén dudng )
* P2 (x,y,2)dV —xdc suit co mat cia hat vi mo trong phin ti thé tich dV c6 tim tai
diém co toa do x,y,z v6i dV=dx.dy.dz
vi du - gid st W2dV = 0,01(xem hat vi mo 1 electron) ta c¢6 thé hiéu la:
* cit 100 1an ghi nhan s& c6 mot 1an electron c6 mit trong yé&u td thé tich dV
* thdi gian electron ¢6 mit tai dV bang 1% tdan bd thdi gian ghi nhan
*¢6 1% dién tich cta electron tip trung trong dV.
Trong cd hoc lugng t& khdong con khdi niém quy dao, nén ngudi ta tim cdch xac
dinh xdc suit tim thi'y hat & cdc diém khdc nhau trong khong gian. Vi x4c sud't tim
thdy hat trong toan by khong gian biing mdt nén ta c6 :
J-z//z(x, v,z)dV =1

(E-V)¥ =0

Pay 13 diéu kién chuén hod clia him séng. Him séng thod min diéu kién nay dudc
goi 12 ham chudn hod.Vdi y nghia vat Iy trén, hAm séng ¥ phdi mang tinh don tri,
li€n tuc va hitu han .

*Giai phuong trinh séng Schrodinger dé tim cac ham song W thich hop théa man
phuong trinh song va cac gia tri nang lugng E tuong tng.( W va E 1a nghiém cua
phuong trinh)

*Phuong trinh séng Schrodinger chi giai duoc chinh xac cho trudng hop nguyén ti
Hydro (hé c6 mot electron ). Dbi voi cac nguyén t& da dién t& (hé vi md phic tap )
phai gidi gan diung.

2.Trang thai cua electron trong nguyén td Hydro ( hodc ion dang Hydro )

a) Gidi phuong trinh séng Schrodinger cho nguyén tit Hydro

Trong trudng hdp gin ding c6 thé coi nhu hat nhian didng yén, trong tim clia hé
nguyén tif trung v4i trong tAm clia hat nhan va 14y tdm hat nhan lam gdc toa do. Khi
d6 ta chi xét chuyén dong cda electron trong khong gian dugi tic dung cla dién
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trudng giy ra bdi dién tich hat nhan (trudng culdng ). Chuyén dong niy dugc goi 1a
chuyén ddng orbital.
Ta c6 phuong trinh séng Schrodinger cho nguyén ti Hydro :
o°W  O°W  O°W 872' m
+ + +
ox? oy? oz°2

(E—-V)¥ =0

P¢€ viéc tinh todn thuin 10i, do tinh d6i xtng tim cda trudng thé&, nén chuyén toa do
DPécac vé toa dd cuc. Goir 12 khodng cdch giita electron va hat nhan.

z=r.cosO ; X =r.sinB.cosp v6i 0<0<m ; 0<0p<2n
y =rsin0.sing ; x*+y’+27z> =1’
Thé ning V= ———— ( € — hdng s6 dién moi ciia chan khong )
Arr e ¥

Thé niing cla dién tf trong nguyén t¢ Hydro chi phu thudc vao r nén trudng thé€ c6
tinh d6i xtng tAim dugc goi 1a trudng xuyén tam.

bat W(r,0,9) =R(1r).0(0).0(p) =R(r) .Y(6,0).

trong d6 : R(r)- ham ban kinh va Y(6,p)- ham géc

b)Két qud
Tim dudc rat nhi€u nghiém
\Iln,/ m g ( r, 9 (P) = Rn,f(r) .YL/,m e (9,([) )

En= 13 6 [eV ] (nguyén tr Hydro )
) 13,6 i
E.=-7Z [eV ] (ion dang Hydro)
véin=1,2, 30 3 L= 0,1,2,3,.(n-1) ; mi=-£,.,0,..+0

- Ham séng Ws /m _ lubn chita ba thong s6 (n,/ m/) khong c6 thi nguyén va 1a
nhitng s6 nguyén, chiing biing s& bac ty do clia electron nén cdc thong sd nay dugc
goi 12 nhitng s6 lugng tir .
- Ham séng W, ./m , mO ta trang thdi cia electron trong nguyén t& nén dugc goi la
orbital nguyén tif (atomic orbital) viét tit AO.TAp hgp mdt bo ba s lugng ti (n, /, m,)
xac dinh AO.
* Khai niém dam may electron
- Co hoc luong tir quan niém rang khong thé dung khai niém quy dao dé mo ta sy
chuyén dong cua electron. Quan sit chuyén dong electron xung quanh hat nhan nguyén tir

ing v4i orbital Vi v6i trang thdi ndng lugng Ei, electron s& tao ra mot vung khong gian
bao quanh hat nhan ma no c6 thé co6 mit & thoi diém bat ky véi xac suit c6 mit khac nhau.

Khi quan sdt mdi 1an electron xuat hién § mot vi tri nao d6 lai ddnh mot ddu chdm. Vi
electron chuyén dong vdi tdc d6 16n nén c6é thé hinh dung ring cic diém chim nay sé&
tao thinh mdt " ddm may "véi mat d6 phan bd khong ddong déu & cdc viing khong gian
khdc nhau. VUng nao electron xuat hién cang nhi€u thi mat do ddu chim sé& cang day
dic hay xdc sudt tim thiy electron trong viing khong gian d6 cang 16n, cé nghia 13 >
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16n, c¢6 viing hdan toan khong c6 electron ( y? = 0). Sy phin bd mat dd xdc suit tim
thdy electron khdong c6 mot gidi han 16 rang x4c dinh, ngay cd & nhitng vi tri rat xa hat
nhan vin c¢6 mit electron mic di x4dc sut tim tha'y n6 rat thap.

- Hinh dang clia orbital nguyén tf dugc bi€u dién qua hinh dang ddim may electron
theo quy udc 1a ving khong gian gin hat nhan trong d6 xac suat c6 mit cua electron 16n
hon 90%. Viing khong gian nay dudc gidi han bing mot bé mit gidi han gdm cic di€m
c6 mat dd xdc sudt bing nhau. Hinh dang clia AO hay ciia bé miit gidi han nay dudc
quyét dinh bdi phian géc ctia haim séng, thudng biéu dién bing gidn dd cuc. PE sau nay
c6 thé 1y gidi vé lién k&t hod hoc, ngudi ta d€ ddu (+) hay (-) trong viing khong gian
tng véi dau ctia ham séng v tai noi d6.

- C4ch x4c dinh hinh dang orbital bing gidn do cuc: tir goc toa d6 vé moi huéng vé
cdc doan thing OP =[Y ., (6, ¢ )| (hodc OP=Y?) (0°<6<180°; 0°<¢ <360°). Tap

hop cdc di€m miit clia nhitng doan thing OP nay tao nén dang hinh hoc cda orbital
nguyén td .

b) Y nghia ciia cdc sé luong tit
1/.86 lwong tirchinhn (=1, 2,3, ..., )
*Xdc dinh trang thdi nang lwongciia electron trong nguyén tit (c6 mot electron):

Ev= -22238 [ev )

Tur bi€u thitc thu dudc ta thay:

+Vi n chi nhdn nhitng gia tri gidn doan nén E, cling chi nhin gia tri gidn doan .Vi vay
quang phd cda nguyén ti 1a quang phd vach va c6 tinh dic trung.

+Khi n cang 16n electron c6 ning lugng cang cao va hi€u gilta hai midc nidng lugng
lién ti€p cang nhd tic 1a cdc mitc ning lugng cang xit lai gin nhau.

+ Trang thdi c6 nhiéu ham séng ng v6i mdt mic ning luong goi 13 trang thdi suy
bi€n va s6 ham séng d6 dugc goi 12 d6 suy bién.

*Tdt cd cdc orbital tuong ting véi cdc ham séng cé cung gid tri n hop lai thanh mjt
lop lugng tit Tén cdc I6p dugc ky hiéu nhu sau:

n 1 2 3 4 |5 |6 |7
16p electron | K L M N |O |P [Q

+ O diéu kién binh thudng electron & mirc niang lugng thap nhat (mirc bén nhat) goi Ia
mikc co ban (Eep). Khi hap thu ning lugng, electron s& chuyén 1én mirc cao hon goi 12
mitc kich thich(Ex), trang thdi kém bén hon — electron s& nhanh chong chuyén vé
muc co ban, phat ra nang lugng da hap thuy dudi dang cac song anh sang:

AE = E,, — E, =%-

12
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*Xdc dinh kich thuwéc trung binh ciia daim mady electron. Khi n cang lon thi kich

thudc ciia AO tang lén. —_a,n® [ 1[1— (e +1)]}
z 2 n?

21.86 lwong tir orbital (s6 luong tit phu) ¢ (1=0, 1, ..., (n=1))

- Vi mot gia tri cho truSc ctia n thi / c6 thé nhann gid tri: £ =0,1, 2, 3..(n-1)
*Nhitng electron cé cung gid tri n va U tgo thanh mdt phén I6p electron.(phdn lop
luong tit )

Sb lugng tir orbital ¢ 0 1 2
Tén phén 16p electron | S p d f
*Xdc dinh tén va hinh dang ciia AO

¢=0 -tén AO dugc goila orbital s ¢6 dang hinh qua cau.

¢ =1 -tén AO dugc goi l1a orbital p c6 dang 2 qua cau ti€p xic nhau (hay hinh s6 8
tron xoay)

£ =2 -tén AO dugc goi la orbital d c6 dang 4 qua cau ti€p xic nhau

¢ =3 -tén AO dugc goi I orbital f ¢6 hinh dang rit phic tap

*Xdc dinh momen dong luong orbital ciia dién tii: M = ZL [0(¢ + 1)
7T

3/ Séluong tirtitm, (my= - € 5.0 et € )

%S¢ lugng tit tit m .- xdc dinh sy dinh hudng ciia orbital trong khong gian.Ung vdi
méi gid tri ciia s6 lugng ti | co tdt cd (2/+1) gid tri ciia s6 lugng tik tit m = 0, +1,
+2 43, .t L,

Vay & mbi phan miic luong tit c6 (2! +1) orbital dinh huéng khdc nhau trong khong
gian. Hay 56 lugng tit phu (! ) quyét dinh s6'AO cé trong mot phén 16p.

Vidu :
— khi /=0 thi m, =0 ta c6 orbital ¥ hinh cdu véi moi huéng nhu nhau.
— khi ¢ = 1 thi nh@n dudc ba gid tri m, = 0,£1 ta c6 ba orbital Wpx , WYpy , ¥p. dinh
hudng theo ba tryc toa do x, y, z.
- khi / = 2 thi nhan dudgc ndm gid trim,=0,£1 +2 ta c6 ndm orbital ‘szz s Wa,, , ‘dez ,
Yy Yy

Xy (x*-y?)

(@) b) z 2
n=1 n=2 n=3 %

Figure 3.1 Geometry of orbitals in the s, p, and d subshells. Orbitals represent the volume of space around a nucleus in which an electron
is most probably located. (a) Orbitals in the s subshells are spherical in all shells. (b) The p subshell contains three different bilobate orbitals
oriented along orthogonal x, y, and z axes. (¢) The d subshell contains five orbitals. The d.,. d.;, and d,. orbitals are quadralobate and lie

dinh huéng khdc nhau trong khong gian.
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Afsy 72 a2

4f}’3—3}°<2 4f=.,22 \2 ‘
QWIS
’/
b | y N I B

* S6 lugng ti tit m .- xdc dinh ndng lugng ctia electron nguyén tit dudi tiac dung cuia
tw truong ngoai ( hi¢u iing Zeeman tim ra ndm 1896 ) hodc dién truong ngoai (hiéu
ting Stark — 1910): khi c6 tr trudng hay dién trudng, mdi orbital dugc dic trung
bing s6 lugng t& ¢ s& c6 (2 ¢ +1)cdach dinh hudng va tiy thudc vao sy dinh huéng nay
ma electron nhan nhitng gid tri ning lugng hoi khdc nhau. Vi vy, mdi mic ning
lugng E, ¢ dugc tach ra lam (2 £ +1) dinh huéng khdc nhau (su khit suy bi€n). P6 1a
nguyén nhan cia su ting s6 vach quang phd khi ¢6 tic dung cia dién trudng hay tir
truong. Ngugc lai, khi khong ¢ tic dung cia trudng luc ngoai nhu vy thi (2 € +1)
phin muc nidng lugng ( tuong tng v4i (27 +1) dinh huéng khic nhau ) sé chip lam
mot (trang thdi suy bi€n ).

* S6 luong tit tix m - xdc dinh gid tri hinh chiéu ciia momen dong lugng orbital (Mz)

lén phuong Z cuia ti truong ngoai. Mz=m,. N
27T

4/ S6 lugng tir tit spin m s (m = J_r% )

Nim 1928 Dirac, dua theo thuy&t tuong ddi cla Einstein tuong ddi hod co hoc luong tir
da gidi thich dudc sy ton tai cia momen spin tif viéc gidi phuong trinh Schrodinger. PE dé
hinh dung ngudi ta thudng dung hinh dnh don gidn bing cdch néi electron quay chung
quanh truc riéng cua no.

K&t qué gidi phuong trinh séng da xdc dinh momen dong lugng Spin 1a :

M= L.,/s(s +1)
27

vdis= 1 d6i véi moi electron.Vi vy, s khong thé xdc dinh trang thdi cta electron.
2

Hinh chi€u cia momen spin 1én phuong z clia trudng luc ngoai dudc tinh theo hé thic:

2y * 1
Ms(z)=Lms vlims= +=
27 2

14



HOA PAI CUONG — GV Nguyén thi Bach Tuyét

Vi m; ¢6 hai gid tri khdc nhau dic trung cho trang thdi spin cla electron nén m s dugc goi
12 8 lugng t tlr spin.

Do sy tdn tai clia monen spin nén néi chung, mdi mic ning E, ¢ dudc tich thanh hai
phin mic nim gin nhau lam xu4t hién vach kép clia quang phd .

Spin ciing nhv khdi lugng, dién tich 12 mot thudc tinh cd ban cla electron. S6 lugng tit ti
spin c6 ¥ nghia quan trong doi véi ly thuyét cdu triic electron nguyén tit va phén tit cho
phép gidi thich lién két cong hod tri tit tinh, khd ndng tuong tdc ciua cdc chdt , co ché
phadn vng hod hoc ...

* Tém lai, véi b6 ba sé luong tit (n,!, m,) xdc dinh ham orbital nguyén tir AO (¥,
Am o )ychi md tda chuyén dong khong gian (chuyén dong orbital ) ciia electron xung quanh
hat nhdan nguyén tit . Khi dé, tdp hop b bon sé luong tit (n, !, m, , ms) méi xdac dinh ddy
dii trang thdi chuyén dpng ciia electron trong nguyén tit (chuyén dong spin va chuyén dong
orbital) va ham song tuong ting phdi la ham séng toan phin ¥, I, m ,,mgs (orbital toan
phén ).

3. Trang thii cta electron trong nguyén ti nhiéu electron va cau hinh electron ctia nguyén ti.
a) Cdch gidi
Trong nguyén t nhiéu dién t, ngoai luc hiit cia nhan d&i vdi tirng electron con xuat hién
lyc ddy 1dn nhau giita ciac dién ti, nhung lyc ddy nay khong thé tinh dudc do khong thé xdc
dinh dugc vi tri clia dién t#.Vi vy phuong trinh séng Schrodinger khong thé gidi chinh xdc
ma chi ¢6 thé gidi bing phuong phip gin ding thich hgp phdn dnh dudc nhitng dic diém co
ban clia nguyén tif nhiéu dién t¥.(phuong phap trudng tu hgp, phuong phap hing s6 chin )

b) Két qua
Khi st dung cdc phuong phdp gidi gin ding néu trén cho nguyén ti c¢6 nhiéu electron déu
din d€n két luan nhu sau:
- Trang thai clia dién tf trong nguyén t cling dudc xdc dinh bing bon s6 lugng tif (n, £/, m,
, ms ). Cdc orbital nguyén t& ¢c6 hinh dang tuong ty nhu cdc orbital cia nguyén t& Hydro tuy
c0 bi co lai chit it do di€n tich hat nhdn ting 1€n.
- Trang thdi ning ludgng clia dién tif trong nguyyén t dugc xdc dinh khong nhitng bsi s6
lugng tir chinh n ma con bdi s6 luong ti orbital/, trong d6 4nh hudng cla s6 lugng ti¥
orbital / cang 16n khi nguyén ti¥ cang c6 nhiéu electron. Piéu nay 1a do ning lugng cilia
electron trong nguyén ti nhi€u electron khong nhitng phu thudc vao luc hit cda hat nhan
ma con phu thudc vao luc ddy giita cdc electron con lai. Chinh tuong tic ddy gifta cic
electron gdy nén hai hiéu ng c¢6 adnh hudng truc ti€p dén trang thdi ning lugng cla
electron dugc goi 13 hiéu ¢ng chin va hiéu ¢ng xAm nhip. ( electron cAng gin nhin s& ¢

ning ludng cang thap, ngudc lai cAng xa nhin s& c6 ning lugng cang cao )
*Hiéu wng chin: cac 16p electron bén trong bién thanh man chén (tdc dung chin) 1am yéu
luc hit ciia hat nhan ddi véi cac electron bén ngoai (bi chin ) nén céc electron bén ngoai
nay c6 khuynh huéng bi ddy xa nhan va ning lugng cia ching sé& ting 1én.
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- C4c electron ¢6 s6 lugng tif n va ¢ cang nhd cé tic dung chin cang manh va bi chin cang
yé&u. Ngudc lai, cdc electron c6 s6 lugng tf n va ¢ cang I6n c6 tdc dung chin cang y€u va
bi chdn cang manh.
- Cé4c electron clia 16p bén trong cé tdc dung chin manh doi véi 16p bén ngoai. Céc
electron c6 s lugng tf ¢ gidng nhau thi néu n cang ting sé c6 tic dung chin cang yéu,
nhung bi chin cing nhiéu. Tdc dung chin cta 16p ngoai d6i véi 16p trong khong ddng ké.
- Céc electron ¢6 n gidong nhau thi néu c6 / cang 16n tdc dung chin s& cang nhd va bi chin cang
nhiéu.
-Trong cung modt 16p chin nhau khong manh so véi khi khdc 16p. Trong cing mot phan
16p, cdc electron chin nhau cang y&u hon.Theo chiéu ns, np , nd, nf tdic dung chin yéu
dan, nhung bi chin ting I&én. Vi vay khi ting dién tich hat nhan (Z), thi dién tich hat nhan
hiéu dung ting manh ddi vdi electron s, va ting y&u hon 1an lugt d6i véi electron p, d, f.
- Mot phin 16p da bdao hoa hoan todn electron hay ban bdo hoa (mdi 6 lugng t c6 di
mot electron ) thi ¢6 tdc dung chin rat 16n d6i v6i I6p bén ngoai.
-Hai electron thudc ciing mot & lugng t chin nhau rdt yéu nhung lai diy nhau manbh.
* Hiéu &ng xAm nhip: do nguyén 1y bat dinh electron c6 thé c6 mit & bat ky khu vuc
nao trong khong gian xung quanh hat nhin vdéi xdc sudt 16n hay nhé.Vi vdy, mot
electron dui thudc 16p bén ngoai vin c6 mot thdi gian nio d6 ton tai gan khu vyc hat
nhin, do d6 c6 thé néi electron clia 16p bén ngodi dd xAm nhip vao gian hat nhan. Hiéu
tng xAm nhap lam ting d6 bén lién k&t giita electron d6 va hat nhan din dén lam gidm
niang lugng cta electron.
Hiéu ¢ng xAm nhap cang 16n khi cdc s6 lugng tir n va ¢ ctia electron cang nhé.
- Nhin chung c6 thé sip x&p ning lugng clia cic orbital nguyén ti theo trat ty gan ding
sau day
1s<2s<2p<3s<3p<4s5s<3d<4p<5s<4d<5p<bs<4fx~5d<bp<7s<5f=6d<Tp....

c/.Cdc quy ludt phéin bé electron vao nguyén tir nhiéu dién tir.
DPé€ sip x&p electron vao 16p vé dién tif clia nguyén tf da dién tif can dya vao nhitng quy
luét ctia cd hoc lugng ti nhu sau:

*Nguyén ly virng bén: Trong diéu kién binh thuong trang thai bén vitng nha't 13 nguyén
tir phai & trang thai c6 nang luong thap nhat dugc goi 1a trang thai co ban; nhiing trang thai
cd nang lugng cao hon 1a trang thai kich thich.

Trong nguyén tit, dién tit dugc phdn bé vao cdc orbital nguyén tit sao cho tong ndng

lugng ciia nguyén tit la thdp nhat.

*Quy tic Klechcowski:
+ Trong mot nguyén tu nhiéu electron, trat tw dién cdc electron vao cac phan lop (dac
trung boinva () sao cho tong (n + () tang dan.
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+ Khi hai phén [6p khdc nhau c¢é ciing gid tri (n + () thi electron dwoc xép vao phdn mire
cO n tang dan.

A
Phan murc: 1s 25 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d
(n+ ¢) 1233445556686 77772838
E| 7s 7p Gidn dd cdc mitc ning lugng cda dién ti
6s 6p 6d trong nguyén tu
55 5p 5d 5f
4s 4p 4d 4f
3s 3p 3d
2s 2p
1s

- Quy tdc Klechcowski la mét quy tdc gan diing mang tinh khdi qudt nghiém diing
trong nhiéu truong hop, nhung ciing cé nhitng truong hop quy tic nay khéng nghiém
diing.

Ching han, trudng hop clia K va Ca (Z<20) ning lugng clia orbital 4s thip hon
3d nén dién tf s& vao orbital 4s truc 3d. Tuy nhién, khi dién tit dudc x&p vao orbital 3d
trong cdc nguyén td chuyén ti€p thit nha't thi su khdc biét giita 4s va 3d khong con nhiéu
nita va trong mot sd trudng hop dién tif ¢6 thé & 3d ma khong & 4s (24Cr , 20Cu ).

-Ning lugng cdc orbital phu thudc vao sd dién tich hat nhan nghia 1a phu thudc vao céc
nguyén t6. Nhin chung, ning lydng clia cdc orbital gidm khi s& dién tich hat nhan ting.
Ning luong clia cdc orbital s va p gidm mot cdch déu din. Tuy nhién, d6i vdi cac orbital
d va f, tr mot nguyén t6 nao dé cé sy gidm ning lugng modt cdch dot ngdt, din dén trat ty
ning lugng clia cdc phan mifc ning lugng sé bi thay d6i. Ching han, ddi véi Ca thi mic
3d con cao hon mic 4s nhung ddi véi cdc nguyén td ti€p theo thi mic nay tr§ nén thap
hon 4s.
D6i véi nguyén t6 ¢6 s dién tich hat nhan I6n (Z ~ 100) thi ning lugng clia cdc phan
16p trong ciing mot 16p ¢6 khuynh huéng xich lai gan nhau.
*Nguyén 1y ngoai triv Pauli: trong pham vi mét nguyén tir khéng thé c6 hai electron ma
trang thdi ciia chiing dugc ddc trung béi cing 4 s6 lwong tir.
— M@t AO chi c6 thé chira t6i da 2 electron cé spin ngwoc diu.
> Mt phan I6p ¢é (2! + 1) s& orbital nén sé’ dién ti toi da trong phan lop ! la 22! +1).
Cu thé :
phan I6p s (¢ 1 orbital ) - ¢6 t6i da 2 dién ti
phan I6p p (c6 3 orbital ) - ¢c6 t6i da 6 dién tir
phan I6p d (c6 5 orbital ) - ¢6 t6i da 10 dién tir
phan I6p f (c6 7 orbital ) - ¢6 toi da 14 dién tir
—Trong mét Iép n cé n phén Iép, s6 orbital trong mét I6p la n?, sé electron téi da trong
mét 16p la 2n’. Nhu viy, & cdc 16p K, L, M, N, O, P, Q ,.. lan ludt c¢é tdi da
2,8,18,32,50,72,98 ..... dién tu.
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Qui udc — cic AO dugc bi€u dién bing cic 6 lugng i
- electron dugc bi€u dién bing miii tén
miii tén c6 chiéu di 1&én ng vdi electron c6 me=+1 T

2
miii tén ¢ chiéu di xudng &ng vdi electron c6 ms=-1 l
2

- trong mdt phan 16p trit ty dién cdc electron vao tirng AO tng v6i m , tir cao
t6i thip (+¢, ,0, ,-¢). (c6 thé qui uSc ngugc lai)

* Quy tac Hund: trong mét phdn 16p vdi nhiéu orbital ¢é cing mitc nang lugng nhu
nhau, cdc electron cé khuynh hudng phdn bé déu vao cdc 6 lugng tit sao cho tong spin
ctia chiing la cuc dai ( titc la c6 téng sé electron djc than la nhiéu nhdt )

Quy wéc: trong mot phan 16p trat ty dién cdc electron vao tirng AO tng v6i ms=+%

trude (miii tén di 1én ), cho d&€n khi mdi orbital déu cé chita mot dién i thi mdi dién cic

electron tng v6i ms = - 1 (miii tén di xudng ).
2

-Sau khi vi€t cong thic dién tit theo trit tw mic ning lugng nén sip x€p lai trat o céc
orbital sao cho cdc orbital c6 cling gid tri n nim ciing mdt nhém, cdc nhém dugc xEp
theo chiéu ting din gi4 tri clia n. LSp tng v6i n 16n nhat trong cong thitc dién tif goi 1a
16p ngoai cling. Phan 16p ng véi mifc ning lugng cao nhit theo qui tic Klechcowski goi
12 phan I6p cudi cling .

- Electron hod tri 1a electron c6 khd ning thuc hién cdc lién k€t hod hoc, ching thudng
thudc 16p ngoai cung hodc thudc nhitng phian 16p dang trong qud trinh xay dung 16p vd
dién t@. Electron hod tri thudng 1a — ns, np, (n-1)d, (n-2)f.

* Viét Cong thirc electron nguyén tir.
Vidu: N (Z = 7) Cong thitc dién tif : 1s22s22p?
cacsd 1,2... - gia tri cuia sb lugng tir chinh n
cac chir s, p... - ky hiéu cua sd luong tir orbital ¢

cac sO mil — cho biét s6 electron c6 trén phan mic.

1s? 2s? 2p®
=1 2 2
=0 0 1
=0 0 +1 0 -1

- electron cudi cling ¢6 bd bdn sd lugng thlan=2, =1, m,=-1, ms= +%

- cAu hinh electron ho4 tri 12 2s?2p®
- nguyén t& N c6 tinh thuin tir (c6 3 dién t& doc than )

-P§ bén cdu hinh electron khong nhitng thé hién & cdc 16p electron bdo hoa
2,8,18,32,(2n%) va cdc phédn lép bao hoa s°,p%,d"’.f* ma con thé hién & cdc phdn I6p bdn
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bdo hoa. Ching han nhu ciu hinh dién tG cla 2Cr (3d°4s' ); Mo (4d°5sh);
20Cu(3d"%4s'); 47Ag(4d"05sh).

% Chil §

- D61 vdi anion, nén viét cdu hinh dién tit ciia nguyén tit tuong ving & trang thdi co bdn ,
sau dé thém dién it ldn lugt vao cdc AO theo cdc qui tdc trén.

Vi du - viét cong thifc dién tif cla 17C1" 15%2s*2p®3s23p°

- D61 véi cation, viét cdu hinh dién tik ciia nguyén tit tuong iing & trang thdi co bdn. Sdp
xép lai trdt tu cdc orbital sao cho cdc orbital cé cung gid tri n nam cung mot nhém, cdc
nhém diugc xép theo chiéu ting dan gid tri ciia n. Sau do, 14y bot dién tit tit cdc orbital, bdt
ddu vdi orbital ¢é gid tri n I6n nhdt , truong hop cdc orbital cé n bdng nhau thi bdt dau véi
orbital c6 tong (n+ ¢ ) Ion nhdt. SO dién nt ldy bot bing dién tich ciia cation.

Vi du — vi€t cAu hinh dién ti cia ion Cu* 1s*2s?2p®3s23p®34d!°

- Luu ¥ rdng dién tit cudi cung duoc sdp xép vao cdc orbital khi viét cdu hinh dién i
cua nguyén tit khong phdi liic nao ciing bi mat trudc tién khi hinh thanh cation.
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Table 8.3 » Electron Configurations of Atoms in the Ground State

i Element  Configuration z Element Configuration L Element Configuration
1 H 15" 17 Rb [r]es* 74 W [Xe]af 5’
2 He 15 18 Sr [Kr]ss® 75 Re [¥e 45 s’
3 l [HeJast 0 ¥ [KrJéa'ss’ T6 0s [Xe J4f“5cs”
i e [He]zs® 40 Ir [Kr Jiafss’ 7 Ir [¥e 4 5d"6s"
5 B [HeJes%2p! i1 Nb [Kr Jda*5st 78 Pt [Xe |45 es"
i C [He]es2r® 42 Ma [KrJéass* 7 Au [Xe |4 5a st
7 N [Hees’2g" 4 T [Kr Jdcfs” L Ha [Xe |45 6"
g 0 [He es’2g" 44 Ru [Kr]éass' 8 1 [Xe]4f 5 s 6p'
g F [HeJesteg® 45 Rh [Kr]éa®ss' 52 Pb [¥e] 45 56"
10 e [He Jas"2g 46 Fd [Kr Jda™ LY Bi [Xe] 45 656"
11 Na [Ne]3s* 47 Ay [r Jaar"ss" 1A Po [¥e] 474506 s "
12 Mg [Ne]3s® 48 (d [Kr Jéa™5s" L At [Xe]af 45" s%6p°
13 Al [Ne]3s"3p" 49 In [krléass’se” 86 Rn [¥e]4F 50 66"
14 5 [Ne] 33y 50 Sn [kred"ss'sg” &7 Fr [Rn]7s'
15 P [Ne] 3530 51 S [KrJéa"5s"5p" 5 Ra [Rn]75"
16 ; [Ne 353" 52 Te [Krjéa"ss'sg® a0 Ac [Rn]6a"7s?
17 l [Ne]3s°3p° 53 I [Kr}éa"55"5" 9y Th [Rn]6d°7s*
18 Ar [Ne 323 54 ¥ [KrJéa""5s"5g" 01 Fa [R]5f 675"
1a K [Ar]és’ 55 (s [4e " 02 I [Rn5f 675"
20 a [Ar]és? : Ba [%e s’ 03 Ny [An]sf6d'7s"
21 % [Ar]ad"s® 57 L [¥e |5 '6s° 94 Pu [RnJ5FTs"
22 Ti [Ar|acfas® 58 (e [4e]4f'5d"s" 95 Am [Rn5f7s*
k] ¥ [Ar]ads® 59 Pr [¥eJ4FEs" 96 Cm [Rn 56" 757
24 r [Ar 45t B0 Nd [%e Jaf*es” a7 Bk [Rn]5f7s*
2 Mn [Ar]adis’ 3 Fm [He 465" a8 (f [Rn]sf7s°
2% Fa [Ar]as? 62 5m [XeJdfes” 0g Es [Rn]5F-75°
7 (o [Ar]3ds® 63 Eu [4eJ4f 65" 1 Fm [Rn]5f174f
28 i [Ara®s? Bl G [%elafsa'es 101 Md [Rn]5f75
9 Cu [Ar]d "4t 5 Th [He]afss* 102 Na [Rn]5fH74
0 In [Ar]ad 45 13 Dy [ Xe J4 s” 103 Lr [Rn5F+6d' 75"
N G (Aradsstap’ BT Ho [Relifes” 104 Rf [R5 ‘675"
E?) Ge AV 6B Er [HeJar es’ 105 Db [Rn]5F 6 75"
EE| he [Arjid4gp’ 68 Tm [¥eJdfHes® 106 5 [Rn5F 65"
34 e [yt T0 b [¥eJaF as® 107 Bh [Rn|5F46a"75*
15 Br [Ar 3" il Lu [%eléfsa'es® 108 Hs [Rn]5f"6a"Ts*
3 ke [r |3 45 72 Hf [4e]afsa'es 109 Mt [Rn]5f™6a"7s"
73 Ta [%e Jaf5a’ss
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