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LO1T NOI DAU

Trong chuong trinh dao tao dwgc si dai hoc clia Pai hoc Tay B, hoc phan Hoa dai
cuong — Vo co 1a mon co s¢ nganh [am nén tdng cho cac em sinh vién nam thit nhét c6
kién thirc can ban vé héa dai cuvong va tinh chat hoa hoc clia cac nguyén t6 nhém chinh
va phu (*ng dung trong nganh dwgc. Hoc phan nay dugc viét ra cho sinh vién cé chuan
dau vao can ban nén ndi dung duoc chon loc va cd dong dé cac em tiép thu nhirng kién

thirc can thiét nhat cho cac hoc phan sau.

Gido trinh Héa dai cuvong — V6 co bao gobm 7 chwong duoc trinh bay theo thi tu:

Chuwong 1: Cau tao nguyén tl - Binh luat tuan hoan cac nguyén t6 héa hoc

Chuwong 2: Cau tao phan tlr - Lién két héa hoc

Chuong 3: Phirc chat

Chuong 4: Nhiét — Bong hoc phan rng hda hoc

Chuong 5: Bong hoc phan (rng — Can bang hda hoc

Chuong 6: Pai cwong vé dung dich

Chuwong 7: Hoa hoc cac nguyén td

Trong qua trinh bién soan, cac tac gia da cd gang dung nhirng hinh anh tric quan
va mdt sd cau hdi tv lugng gia dé sinh vién ty danh gia kha nang ctia minh. Tuy nhién,
gido trinh ndy cling c6 thé mac nhitng sai sot, chiing téi xin chan thanh nhan dwoc nhitng
y kién déng gép quy bau clia quy thay cd, cac ban dong nghiép, sinh vién dé sira chira, bo

sung hoan thién hon.

Chan thanh cam on!
CACTACGIA
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DANH MUC TU VIET TAT

Proton

Notron

Electron

S6 hiéu nguyén tir
bién tich hat nhan
S6 khoi

Khéi lugng mol nguyén ti/khdi lvong mol phan ti
Gram

Culong

d.v.C Pon vi Cacbon
Unit

O‘QZZDI_\'_INITIZ'U

u
A Angstron
A Buéc song

AO Atomic orbital
Wy ham séng
CHLT Co hoc luvong tir
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Chuwong 1

CAU TAO NGUYEN TU - DINH LUAT TUAN HOAN
CAC NGUYENTO

MUC TIEU BAI HOC

Khi hoc xong chuong nay, sinh vién chuyén nganh Dwgc hoc c6 kha nang biét,
hiéu vavan dung céc van dé sau:

1. Thanh phan cdu tao mdt nguyén ttr nhat dinh, cac kha niém co ban.

2. Thuyét lvong tlr anh sang, cau tao vo electron theo mé hinh Niels Bohr.

3. Bang hé thdng tuan hoan céc nguyén t6 hda hoc.

4. Pinh luat tuan hoan cac nguyén t6 héa hoc.

1.1 THANH PHAN CAU TAO NGUYEN TU

1.1.1 THANH PHAN NGUYEN TU

Nguyén ttr la hat nhd nhat clia nguyén t6 hda hoc khong thé chia nhd hon duoc

nira vé mat héa hoc.

Nguyén t&r clia cac nguyén t6 co kich thudc vé cung nhd. Néu xem gan ding,

nguyén tr nhu qua cau thi nguyén tlr nguyén t6 hidro la nhé nhét véi duwong kinh vao

khoang 0,68 A. Khéi lugng clia nguyén tir nguyén t6 hidro ciing chi dat 1,673.102 g.

Hinh 1.1 M&u nguyén tt don gian.
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Tuy nhién vé mat vat |i, nguyén t&r chwa phai 1a nhé nhat. N6 duoc ciu tao bdi 3
loai hat co ban (nhu & hinh 1.1) 1a electron (ki hiéu la €) tich dién am — ton tai & 16p vo,
proton (ki hiéu la p) tich dién duvong va hat notron (ki hiéu la n) khéng mang dién tich
cung ton tai vai p & nhan cla nguyén ti.

C6 thé thay, nguyén tir duoc cdu thanh bdi 16p vo electron va hat nhan. Trong hat
nhan nguyén t&* cé 2 loai hat co ban: proton va notron.. Nhw vay, khéi lwgng clta hat

nhan latong khai lvong p van:
Mhat nhan = Mp + My (1)

Electron ton tai & 16p vd bao quanh hat nhan. Chung tich dién am. Khdi lvgng clia

electron cling rat nhé so voi khéi lwvgng clia hat proton va notron:
Me ~ 10%.m, ~ 10".m,

Pién tich clia mbi proton va electron co cung gia tri tuyét déi, chi khac nhau vé
ddu. Bét ky nguyén tt clia nguyén td nao, né ludn trung hoa vé dién. Do do, mdi nguyén

tlr déu c6 sO lvong hat p bang sO hat €;

p=¢€ (2)

M6i hat nhan chtta s5 lvgng p nhét dinh khac nhau (ma vé sau chiing quyét dinh
s khéc biét tinh chat) nén ngudi ta con goi chiing 1a sd hiéu nguyén ti, ky hiéu laZ. Vi

vay, Z+ dugc goi la dién tich hat nhan.

Nguyén tt rat nhd, nhd dén murc tri twdng twong clia chiing ta cling chua tiém can
dwgc kich thwdc that ciia nd. Chinh vi vay, cac hat co ban cau thanh né ciing rat — rat —
rat nhd. Khi do, vo s6 cac hat p van duoc nén chat trong hat nhan dén cuc ky dac khit. Vi
thé, khdi lvgng clia nguyén tir xem nhuw tap trung & hat nhan. Néu qui uvéc khdi lvong cla
1 hat p 1a don vi khéi lvong nguyén ti u (unit) hay d.v.C (don vi cacbon) thi moi hat
nang 1u. Hat notron ciling tvong dwong 1u, do d6 khéi lwgng mdt nguyén tir xem nhu s6
khoi A:

A=p+n ©)

Chinh vi thé, moi nguyén tir s& co giatri A nhét dinh. Ma sau ndy ching ta sé thay

mGi lién hé gitta A vakhdi lwvgng mol nguyén tir M.
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Nguyén t6 héa hoc. Trong thé gi¢i khach quan, vat chat duoc cau thanh tir rat
nhiéu loai nguyén tir. Cac nguyén tr c6 cung dién tich hat nhan duoc goi la mot nguyén
t6 hda hoc.

Nhiéu nguyén t6 & hon hop ctia nhiéu dong vi. Bong vi |a cac nguyén tir cé ciing
dién tich hat nhan nhwng khac nhau vé sb notron trong hat nhan.

Vi du: Khi hidro thién nhién 1a hén hop clia 3 dong vi la proti (1H ), doteri (?H)
vatriti (3H ). Tuy nhién, hai dong vi proti va doteri |a ton tai da lau dé nghién clru nén
mot thoi gian dai nguoi ta chi biét dén hidro chi c6 2 loai dong vi.

Ngay nay, nguoi ta da biét dén hon 119 nguyén t6 ty nhién va nhan tao nén viéc
nghién clru tré nén phong phu va can ky hiéu théng nhat. Ky hiéu nguyén td6 dwgc chap
nhan cé dang:

AX

p
trong d6 — A lasb khéi
- plasd proton
- X laky hiéu tén nguyén t6
Vi du: Nguyén tir sat duoc ky hiéu °Fe - Fe laky hiéu tén clia sit, 26 1a 3 hat proton
trong hat nhan nguyén tr sat, 56 1aténg s6 hat notron va proton trong nguyén tir sit.

Phan t&r. Phan tir cling la hat vi mo, nhung ching cd tat ca tinh chat hda hoc clia
chat nao dé. Phan tir ¢ thé cd tir 2 hay hang ngan nguyén ti lién két voi nhau (trlr cac
khi hiém ton tai dw6i dang tv do languyén ti).

Céng thtrc hda hoc. Trong hoéa hoc, nguoi ta biéu dién phan tr bang cong thirc
hoéa hoc. cong thirc hdéa hoc bao gom ky hiéu héa hoc clia cac nguyén t6 tao nén phan ti
cling véi cac chi so phia duwdi bén phai dé chi sd lwvgng nguyén tir clia nguyén to trong

(rng trong phan t.

Vi du: Phan t&r nuéc dugc ky hiéu la H,O. Tic 18, mdt phan ti nwdc chia 2
nguyén t& hidro va mot nguyén ttr oxi.

Pon chat. Nhirng nguyén tlr clia cung mot nguyén to lién két vai nhau tao thanh

phan tr dugc goi la cac don chéat. Vi du nhu phan ti khi oxi (O,).
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Hop chat. Phan tir dwoc tao bdi tir 2 nguyén to trd 1én dwgc goi |a hgp chat. Mot
hop chat ludn [ubn c6 thanh phan xac dinh. Nhwng mot thanh phan xac dinh khong phai
[ubn [ubn (ng véi mét chat. Vi du nhv C,HgO cd thanh phan xac dinh — 2 nguyén tlr
cachon, 6 nguyén t& hidro va 1 nguyén ttr 6xi — lai (rng v6i 2 chét la etanol va dimethyl
ete. Chang la céc chat dong phan véi nhau. Chinh vi vay, nguoi ta can quan tam ki hon

vé mat cau tao clia chiing.

Cong thirc ciu tao. Cong thirc hda hoc cho biét trat tw va cach thirc lién két gitra

cac nguyén tir dwoc goi la cong thirc ciu tao.

Vi du: 2 dong phan etanol va dimetyl ete dwoc biét v6i 2 ciu tao:

Y oy
H—C—C—0—H H—C—O—C—H
H H H H

etanol dimetyl ete

Ngay nay, ngudi ta con biét dén cac chat co thanh phan bién d6i. Nhirng hop chat

do goi lahgp chat khong hop thirc.

Vi du: Titan oxit dugc biét voi thanh phan bién doi tir TiOgsg dén TiO; 33 Thanh
phan bién doi nhwng kién tric tinh thé titan oxit khong thay d6i nén tinh chéat héa hoc
khong thay déi ma chi lam thay doi tinh chét vat Ii nhu tinh chat dién va quang.

1.1.2 CAC PAI LUONG BDAC TRUNG CUA HAT

Céc giatri trong lvong va dién tich da duoc cac nhakhoa hoc tinh toan vathé hién

trong bang sau:

Bang 1.1 Bang gia tri khdi lwgng va dién tich clia cac loai hat

Hat Khai lvong (g) bién tich (culong)
electron (E) 9,1.10%° -1,6.10"
proton (P) 1,673.10% +1,6.10"
notron (N) 1,675.10% 0

Trang 8
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Qua do, ching ta nhan thdy: khdi luong mdi hat n hay p rét Ién hon mdi hat €
(khoang 10 1an), dién tich mdi hat p va € 1a giéng nhau V@ tri tuyét déi nhung trai dau.
Taco:

1 (u)=1(d.v.C) =1,661.10% (g)
1,6.10" (C) = 1 don vi dién tich = +1

Chinh vi vay, 1 hat p hay n dwoc xem la cé trong lugng 1u. Moi hat € c6 dién tich
-1, conpla+1.

Vi du: 1 nguyén ti natri (Na) co trong lvong 23u, trong do, hat nhan tich dién +11
can bang dién voi 16p vo electron -11. Vi trong 1 nguyén tir Na co 11 hat p, 12 hat n va
11 hat € nén 23 chinh IaA .

Mol ladon vi do luong ding trong hda hoc nham dién ta lwvgng chat ¢ chira s3
hat nguyén t&r hay ion va dwgc nha khoa hoc, Lorenzo Romano Amedeo Carlo Avogadro
di Quaregnae di Cerreto, pha minh rasd 6,02214179x10%. Goi tat 1a hdng so Avogadro.
Nhw vay, 1 mol nguyén tir bat ky cé chita 6,02214179x10% nguyén ti. Tathay:

Mna () = 6,02214179x10% (nguyén ti) x 23 x 1,661.10% (g) = 22,98 (g)

Do dd, Mya gan bang 23 g lakhdi lwong clia 1 mol natri dwoc tinh theo don vi gam. Ana
gan bang 23 u la khdi lugng cla 1 nguyén tir natri dwoc tinh theo don vi u. Nhw vay, M
va A cd mdi quan hé chat ché, nhin thay théng so A co thé suy ra giatri M theo don vi
gam tuvong (ng.

Thong thuong, ngudi ta xem nguyén tir 1a hat hinh cau. Do dd, mdi nguyén tir co
mot thé tich riéng valién hé véi ban kinh (r) clia ching:

_ 4 3
V= (4)

trong d6,  V — thé tich mdi nguyén ti
r — ban kinh nguyén tt

Ban kinh nguyén t&r dvoc do béng don vi Angstron (A) va cho biét dd 16n tuong

ddi ciia nguyén tir. Theo cong thiic (4), nguoi ta suy raban kinh nguyén ti.

Chung ta cé thé ké mdt sb thdng sd quan trong clia nguyén ti 1an lwot sau day:

Trang 9
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a. bai lugng trong lvong
S6 khdi (A) cho biét trong luvgng twong d6i clla mdt nguyén ti:
A=p+n
Khéi lwvong mol (M) cho biét trong lvong cta 1 mol nguyén tir chira sb
lwong rat 16n nguyén ti (6,022x10%):
M = Ax6,022x10% u (5)
hay
M = Ax6,022x10%x1,661.10%* ¢ (6)
b. Bai lvgng dod dac
Khoi lvong riéng cho biét trong lvong chét duoc chira trong mot don vi thé
tich nhat dinh:

—m
d=7 ™

trong do: -d  khéi luvgng riéng
-m  khéi lvgng
-V thétich
Bon vi ctia khdi lvgng riéng tuy vao don vimvav.

NoOng do la dai lvgng biéu thi lvgng chat nao dé duoc chira trong mot hé
nhiéu chat tinh trén 1 don vi nhat dinh. Nong do thuong dwoc ky hiéu rat da dang, co thé
la Cy (s moal trong 1 lit dung dich); Cy ( s0 duong lwgng gam trong 1 lit dung dich);
C% ( khoi luvgng chat tan trong 100 gam dung dich); P ( khoi lugng hodc thé tich chat tan
trong 1 lit dung dich hodc dung méi); % ( khdi lvong hodc thé tich chét trong 100 phén

hon hop);... .
- Cy (Mol/L): Cu=— (8
Vdd
_ _ N
- Cn (N): Cv=— (9
Vdd

trong do: N la s6 duong lugng gam.
Trang
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N= g , B —duong luonggam; D= M , v - hé sb duong lvong.
g
- C%: C% = % 100% (10)
mdd
-P(g/L): P= g (11)

Vi du: Ban kinh nguyén t&r cla st (cho gan dang) la 1,28A (biét 1A = 10'°m),
khéi lvong mol ctia st 1a 56 g.mol ™. Khéi lwong riéng clia sit 1a (biét trong tinh thé st
chi chiém 74% thé tich, con lai laphan rong) bao nhiéu?

Giai

Xem nguyén tir Fe la hat hinh cau. Trong tinh thé, chiing xép chdng Ién nhau nén

S8 xudt hién cac khe trong:

Hinh 1.2 M&u tinh thé nguyén t&r cling cac khe tréng
Theo (7),taco: d = g

V latdng thé tich clia mang tinh thé, bao gdm thé tich tng clia 1 mol nguyén ti

23 4 s
26%
Vi = 7% that

. 4 n  24% 4
T (*) suy ra V = —pr°>x6,22x10° + —
(*) suy gl xb22x 72% 3

1,28A vao ta duoc V. Thay V vao (5) ta duoc d va déi vé don vi g/cm?® thi d = 7,84g/cm®.

pr. Thay giatrit = 3,14 var =

Trang
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c. Bai lwvong dé Ion

Thong thwong, dé biét vé do Ion clia nguyén tir nguoi ta sk dung dai lvong ban
kinh hiéu dung ctia nguyén ttr. Tuy nhién, ban kinh hiéu dung thuong thay doi bdi diéu
kién ton tai nguyén tlr nén khong thé ndi chiing cé gia tri xac thwc nao. Nguoi ta co thé

tham khado qua giatri ban kinh nguyén tir suy ratwr (4):

[ = 3f3><V (12)
4xp

Vi du: Cho dc.=1,55 g.cm™, M,=40,08 g.mol™. Trong tinh thé, cac nguyén t& Ca

chi chiém 74% thé tich, con lai la céc khe trong. Ban kinh gan ding clia Cala (cho Na =
6.10%) bao nhiéu?

Giai

Theo (7) suy ra 1 cm® tinh thé Ca nang 1,55 g. Ttc la co chira lwong mol =

155 5039 mal.
40,08

Taco:V =Vpg + Vi , Vma — thé tich tong céc nguyén t&r trong 0,039 mol;
V,; — thé tich céc khe rong:

23 4 3
26%
Vtr = 74(V: that
4 4
Suy ra: V = —Prx6,22x102x0,039 + 222, Zpr?® = 1 (cm®) = r = 1,97.10° cm
3 74% 3

~197A.

Hydro la nguyén tr nhd nhét co ban kinh vao khoang 0,53 A. Sau céc vi du trén
day ta thdy nguyén ttr Caldén hon gép 4 1an hydro (1,97 A) vaFe lén hon hydro khoang 2
lan ( 1,28 A).

1.2 CAU TAO NGUYEN TU

1.2.1 MAU NGUYEN T NIELSBOHR

Dua trén thuyét lvong tir clia Planck (Plang) va nhitng dinh luat clia vat li co dién,

Bohr da dua ra hai dinh dé:
Trang
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- Trong nguyén tt, electron chi cd thé quay trén nhitng qui’ dao tron xéac dinh goi la

céc qui dao luvong tir. Moi quil dao (rng vai mot mic nang luong xac dinh

Ban kinh cac qui dao dugc tinh theo céng thirc:

r=n?.0,53. 108 (cm) = n?. 0,53 (A). (13)

nlacéc s0 tw nhién 1,2,3... n

Nhu vay cac qui dao thit nhat, thit hai... thi n lan lvgt cé cac ban kinh nhu sau:

0 0
r, =1°.053A=053A
0
r,=2°.053A=4r,
0
r. =n’.053A=n’r,

Nang lvong toan phan clia electron trén moi qui dao duoc tinh theo cong thirc:

E = —%13,6ev =-13,6eV
n

n

(14)
Nhu vay nang lugng clia electron trén cac qui dao thir nhat, thir hai, thir n twong
tng &

E - 11213,66V =-13,6eV

E

E, —%13,6ev =gV
2 4
E

E, —%13,6ev =—eV
n n

- Khi quay trén céc qui dao, nang luvgng cla electron dwgc bdo toan. N6 chi phat

hay thu nang luvong khi chuyén tir mot qui dao nay sang mot qui dao khéac.

Thuyét Bohr da tinh toan dwgc qui dao, nang lvgng cla €electron va giai thich
quang pho vach clia nguyén t& hidro la nguyén tlr don gian nhét, tuy nhién khoéng giai
thich dwgc quang phd clia cic nguyén tir phirc tap.

Diéu d6 cho thdy rang ddi voi nhitng hat hay hé hat vi mé nhu electron, nguyén ti
thi khong thé &p dung nhi*tng dinh luat ctia vat i co dién. Cac hé nay cd nhitng dac tinh

khac v6i hé vi md va phai droc nghién clru bang co hoc lugng tir.
Trang
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1.2.2 Thuyét lvgng tlr anh sang

Trude khi tim hiéu vé thuyét lvong tir &nh sang, chiing ta phai biét vé dac tinh clia

cac loai hat vi mo:

a. Ban chat song ctia hat vi mé (electron, nguyén ti...)
Nam 1924 De Brogli (Do Broi - Phap) trén co s¢ thuyét song - hat clia &nh sang da

dé rathuyét sdng - hat clia vat chat:
Moi hat vat chdt chuyén dong déu lién két véi mot song goi 1a song vat chét hay

song lién két, ¢6 budc song | tinh theo hé thirc:

N (15)
trong do h: hang s8 Planck
m: khoi lvgng clia hat
v: toc do chuyén dong clia hat

Vi du: Electron khéi lwong 9,1.10% g chuyén dong véi van téc khoang 108 cmi/s

& c6 mot song lién két voi A tinh theo biéu thirc (15):

-27
| = —giif)_lzg > 7.10%cm

Nam 1924 nguoi ta da xac dinh duoc khdi lvgng cia electron nghia la thira nhan

electron c6 ban chat hat.

N&m 1927 Devison va Germe da thuc nghiém cho thdy hién twong nhiéu xa chim

electron. Biéu dé chirng td ban chét song clia electron.
Nhuv vay: Electron vira c6 ban chat song vira c6 ban chat hat.

b. Nguyén |i bat dinh Heisenberg (Haixenbec - Blrc) 1927

DG6i voi hat vi mo khong thé xac dinh chinh xac dong thoi ca tée do vavi tri

AX.AV > L

2pm (16)

Trang
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Av: do bat dinh vé toc do
AX: d0 bat dinh vé vi tri
m: khoi lvgng hat
Theo hé thirc nay thi viéc xac dinh toa do cang chinh xéac bao nhiéu thi xac dinh toc
do cang kém chinh xéc by nhiéu.
Thuyét lwgng ti anh sang rat phirc tap, chidng ta cé thé biét va hiéu né don gian
hon théng qua céc khai niém co ban sau:
c. Ham song
Trang thai ciia mdt hé vi mo sé hoan toan duoc xac dinh néu biét qui dao vatoc do
chuyén dong clia né. Trong khi d6 d6i voi nhirng hé vi mo nhu electron, do ban chat song

- hat vanguyén |i bét dinh, khong thé xac dinh dugc qui’ dao clia chiing trong nguyén ti.

Thay cho khéi niém qui dao, co hoc lugng tr md ta moi trang thé cla electron

trong nguyén t& bang mdt ham s3 goi 1a ham séng, ki hiéu 1aW (doc & poxi).

Binh phwong clia ham song W2 ¢6 v nghiia vat |i rdt guan trong:

W2 biéu thi x&c sudt co mat cla electron tai mot diém nhat dinh trong ving khong

gian quanh hat nhan nguyén ti.
Ham song W nhan duoc khi gidi phwong trinh sdng ddi véi nguyén ti.
1.2.3 Phuwong trinh song hay phuong trinh Schrodinger (Srodingo)
Co s& clia co hoc lugng tir 14 phuong trinh song do nha bac hoc ngudi Ao

Schrodinger dwa ra nam 1926. D46 la phurong trinh mo ta trang thé chuyén dong cla hat

vi mo trong khong gian.

Phuwong trinh Schrodinger thudng duoc viét & dang rat gon:

2

2
Ay +8F;1 ME-Uy =0

(17)

U : thé nang cla hat

E : ndng lvgng toan phan clia hat
Trang
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m : khdi lvgng cla hat

DP6i voi mot hat cu thé, néu thay U bang biéu thirc tinh thé ning cla hat va giai
phuong trinh tanhén duoc cac nghiém W1, W2, W3...Wn dac trung cho céc trang tha khac

nhau clia hat vi mé va céc giatri nang lugng (ng véi moi trang thai do.

1.2.4 Phuong trinh song déi voi nguyén tir hydro

Nguyén t&r hydro la nguyén t&r don gian nhat, gom mot electron mang dién tich -e
chuyén dong trong treong thé ctia hat nhan mang dién tich +e. Vi vay phwong trinh
Srodingo trong truong hop nay co thé giai dwoc mot cach chinh xéc. Nhirng két qua thu

dwoc khi gidi phwong trinh nay laco sé clia hé thong Ii thuyét vé ciu tao nguyén ti.

Phwong trinh song d6i véi nguyén ti hydro ¢ dang:

2 2
Ay + 8p;]2m(E+e_}/ =0

r

(18)

h: hang S0 , goi lahdng s& Planck

r : khoang céch tlr electron dén hat nhan
m: khoi lvgng electron

E: nang lvong toan phan cla electron

Giai phuong trinh (18) ta dwoc cac ham (W1, W2, ...Wn) tir d6 tim dwoc W2 biéu thi
x&c sudt tim thdy electron tai nhitng diém khéc nhau trong khdng gian nguyén tir va mot

s dai lvgng ddc trung cla electron nhu ndang luvgng toan phan E, mémen dong lvgng M

1.2.5 Orbital nguyén tr. May electron
Céc ham sdng Wn - nghiém ctia phuong trinh (18), dwgc goi la cac orbital nguyén
tlr (viét tit 1A AO) vaki hiéu lan lvot 1a: 1s, 2s, 2p ...3d... Trong do céc chit 6 dung dé chi

I¢p orbital, con céc chir cdi s, p, d dung dé chi cac phan 16p. Vi du:
2s chi electron (hay AO) thubc 16p 2, phan I6p s.

2p 2y e p.
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3d C RS d.
Nhuw vay: Orbital nguyén tir la nhirng ham séng mé ta cac trang thai khac nhau clia
electron trong nguyén tt.

Vi du: ham séng don gian nhat (1s) mo ta trang thai co ban clia electron (trang thai

e ¢6 nang lwgng thap nhét) trong nguyén t&r H c6 dang:

1 1
y - y 2 :e—Zr_
Wb otwrds p

Ham ndy chi phu thudc vao bién sb toa do r. Tl ham nay ta biét duoc W3(r) biéu thi

x&c sudt cé mat electron tai mot diém cach nhan mot khoangr.

Néu biéu dién sy phu thudc clia ham W? theo khoang cach r ta duoc duwong cong
phéan bb xac suat c6 mat clia electron & trang thai co ban (hinh 2.3). Ta nhan thay:

2
W

90 - 95%

r

Hinh 1.3. X4&c suat c6 mat electron theo r va hinh dang may €electron s

Xé&c suat cé6 mat clia electron & gan hat nhan rat Ién va giam dan khi cang xa hat

A

nhan.

M@t cach hinh anh nguoi ta co thé biéu dién sy phan b6 xac sudt cd mat electron
trong nguyén t& bang nhitng ddu chdm. Mat do clia c&c chdm <& |én & gan hat nhan va
thura dan khi cang xa nhan. Khi doé orbital nguyén tlr giong nhy mot dam may vi vay goi

la may electron. D& dé hinh dung nguoi ta thudng coi:

May electron la vung khéng gian chung quanh hat nhan, trong dé tap trung phan lén

X&c sudt cd mat electron (khodng 90 - 95% xac suat).
Nhuw vay may electron co thé coi la hinh anh khong gian ctia orbital nguyén ti.
Hinh dang clia cac may electron

Néu biéu dién cac ham song (cac AO) trong khdng gian ta dwoc hinh dang clia cac

orbital hay cac méy electron (Hinh 1.3).
Trang
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May s c6 dang hinh cau.
Céc may p c6 hinh s6 8 ndi huwéng theo 3 truc ox, oy, oz dugc ki hiéu lapy, p, vap,
Cac méy d co hinh dang khac nhau:

dyy, dyz, dx hinh hoa thi (4 canh) hudng theo dwdng phén giac cua cac goc twong

(Png xoy , yoz , ZOX.
dy2-y2 €O dang hoa thi nhung hudng theo 2 truc ox vaoy.

Riéng may d,, gdbm hinh s8 8 n6i hudng theo truc oz va mdt vanh khan nam trén méat

phang xoy

Du6i day la hinh dang ctia mot sd AO:

Hinh 1.4. Hinh dang cac obitan nguyén t(r

Trang
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1.2.6 Cac sd luongtt
M&i ham song W (hay moi AO) dugc dac trung bdi 4 tham sb n, 1, m, ms goi la cac
SO lwgng tr. Cac SO lwong tlr xudt hién trong qua trinh gidi phuwong trinh Schrodinger dé
tim mot s dai lvgng vat i dac trung cho mét AO nhw nang lvgng , momen dong luong,

hinh chiéu clia momen ddng lvgng, momen quay cua electron trén AO do.
- SO lwgng tlr chinh n
+ nnhancécgiatritr 1, 2, 3.... n.

+ Céc AO c6 n gidng nhau s& c6 cung mdt mirc nang lvgng va tao ra mét 16p

orbital nguyén ttr
Lop AO n 1 ¥ 3 4..n
Mrc nang lvgng E E, E; E..E,
- $6 lvgng ti phul |
+ Céc giatri ctia 1 phu thudc vao s6 lvong tr chinn1=0, 1, 2... n-1.

+ trng v&i Mot giatri cian (mot 16p) co n giatri cia 1 (n phan 16p)

Lopn Phanléps Phanlépp Phanlépd Phanlopf
n=1 1=0

n=2 1=0 1-1

n=3 1=0 1=1 1=2

n=4 1=0 1=1 1=2 1=3

Mubn chi ra mdt phan |6p thudc I6p nao nguoi ta viét sd thi tv [6p trwde ki hiéu

phan |6p.
Vi du: 2s chi electron (hayAO) thudc phan Iéps(1=0) clialép 2 (n=2).
3d d(1=2)...3(n=3).
- S6 lwgng tlr tr m

Trang
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