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A. CAU TAO NGUYEN TU

1.1. Lich sir phat trién 1y thuyét cau tao nguyén tir

Ao Hat vit chit B
Nguyen tu — * Cac chat
— Electron Lo | Khoi Dién tich (BV
' lwong(dvC) | e)
Hat Nhan Electron | 0,000549 ~ 0 -1
Hat proton
Hat neutron Proton 1,007277 ~1 +1
Neutron | 1,008665 ~1 0
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a)Democritus
400 BC

« His theory: Matter could not
be divided into smaller and
smaller pleces forever,
eventually the smallest possible
piece would be obtained.

« This piece would be indivisible.

 He named the smallest piece of
matter “atomos,  meaning
“not to be cut.”
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b)Aristotle

e The eminent
philosophers of the time,
Aristotle and Plato, had

a more respected, (and
ultimately wrong)
theory.

¢) Andy Brice 1998
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c) Dalton’ s Theory

e He deduced that all elements
are composed of atoms.
Atoms are indivisible and
indestructible particles.

e Atoms of the same element
are exactly alike.

Mo hinh nguyén tu cua « Atoms of different elements
Dalton are different.
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d) Thomson’ s Plum Pudding Model

 In 1897, the English
scientist J.J. Thomson
provided the first hint that
an atom i1s made of even
smaller particles.
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Thomson : nguyén tir cé cau tao dic ; ¢ cac hat mang
dién tich (+) va (-) dao dong xung quanh vi tri can bang

M6 hinh nguyén ttr Thompson
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e) Rutherford

* Rutherford reasoned that
all of an atom’s positively
charged particles were
contained Iin the nucleus.
The negatively charged
particles were scattered
outside the nucleus around
the atom’ s edge.

602022 Chuong | 10



Rutherford (1911), bang thyc nghiém, da xay dwng thuyét
cau tao nguyén twr :

>  Nguyén tir c6 cau tao rong

> O gitra c6 nhan mang dién
tich (+), xung quanh c6 cac dién
tt* mang dién (-) chuyén déng
xung quanh nhan theo quy dao
tron

> X dién tich (+) cua nhan = X dién
tich (-) cua e
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Inside an
Atom

f) Bohr Model

Electron

©2003 HowStuffWorks

« According to Bohr ' s

atomic model, electrons
move In definite orbits
around the nucleus, much
like planets circle the sun.
These orbits, or energy
levels, are located at
certain distances from the
nucleus.
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Bohr (1913) xay dwng ly thuyét cau tao nguyén tir dwéi
dang cac dinh de :

Dinh c]é 1 : e khéng chuyén dong trén quy dao bat ky
ma chuyeén dong trén quy dao co ban kinh xac dinh goi
la quy dao bén

h : hang so Plank 6,625. 10-34

sh a m? O

2 =g
o 2Tmyv 1 7 d, = 0,529.108 cm ~ 0,53 A°
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DAl HOC TON BUC THANG
TON DUC THANG UNIVERSITY

® Pjnh dé 2 : khi chuyén dong trén quy dao beén thi
dién tr khéng phat hoac thu nang lwong.

13,6.z°

2

E=- (eV)

n

® Pinh dé 3 : Bién tir chi phat hoac thu nang lwong khi
chuyeén tw quy dao bén nay — quy dao bén khac

The wave model
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N\ - Proton
Nucleus

Neutron

Mo hinh nguyén tw Bohr

*—Electron

|
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Quang phé nguyén tir hydro : gom cac day vach Lyman,
Balmer, Paschen, Bracket, Pfund

Pic trwng cho cac vach quang pho c¢é cac dai lwong vat
ly sau :

— 1 1
VvV =1,0967/8 (Z_ZJ cm

n, Ny

A =l , A : d0 dai song

*AE=136. | L _ 1| (ev)
neoon
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Day Lymann; =1 ;n,>2
Day Balmer n, =2 ; n, >3
Day Paschenn, =3 ; n,>4

Day Bracket n,=4 ; n,>5
AE > 0 : nguyén tir sé hap thu nang lwong
Nguyén tir chuyén tir quy dao gan — xa : hap thu E
AE < 0 : nguyén twr sé blrc xa (giai phdng nang lwong)

Nguyén ti chuyén tir quy dao xa — gan : bierc xa E
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continuum

vy Pfund series

Brackett series

Yvy

Paschen series
vy

energy, kd/mol

Balmer series
Yy

Lyman series

0 kJ

-82 kJ

-146 kJ

-328 kJ

-1312 kJ
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Lyrman

SErES
Balmer -~
SErHES
n="1
n=2 % Paschen
LriEs
m=3
m=4 Brackett
Larjasg |
=5

Plund series
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I.2. Cau tao nguyén tir theo thuyét co lwgng tir

a. Hé thi'c bat dinh cua Heisenberg :

h Ax : d) bat dinh (sai s6) trong phép do toa
21Tm do xac dinh trén truc x trong hé Oxyz
AVx : @) bat dinh (sai s0) trong phép do toc
d0 xac dinh trén truc x trong hé Oxyz.
(Ax— 0 thi AVx — )

h : hiing s6 Plank = 6,625.10-34 J.s

Ax.AVx >

Két ludn :

Khong thé xdc dinh chinh xdc dudng di ctia e xung quanh
nhian ma chi c6 thé tim thay vi tri c6 mit clia e tai mot thoi
di€m nao do6 trong khong gian quanh nhan.
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b. Phuong trinh Schrodinger :
Vi hat don gian nhat, phuong trinh ¢6 dang : HY = E¥Y

H : todn tv Haminton ; E : ning lugng (eV, Kkcal, KJ)
Y : ham song (¥x.,y,z)
Pé ham ¥ théa man ld nghiém cta phuong trinh
Schrodinger thi ham séng ¥ phai cé tinh chat sau :

+ Pon tri (¥ng v6i mdi di€m trén toa do — chi ¢ 1 gia tri duy
nhit)
+ Lién tuc va hitu han ( khong dugc bing 0 & bat ky toa do
nao, c6 mit t nhan dén ngoai cung)
+ Ham ¥ phai dugc chuan héa d€ xic sudt cé miit cia dién td

tif - oc d€n + oc luén ludn biing 1 ([[¥[°dr = 1) ; 1 chifa diém
M(x,y,z) s

22



* Y nghia ciia ham ¥':

\‘P\zdr = x4c suit c6 mit cua e (vi tri c6 miat cuae)

Tap hop cac vi tri c6 mit cua e trong khong gian quanh
nhan cho ta khai niém cua dam mAy e hay orbital nguyén tir
(AO)

Pdm may electron : 1a viing khong gian gan hat nhan, trong
d6 x4ac suit c6 mit cia e chiém khodng 90% va c6 hinh dang
dugc xac dinh b&i bé mit tao thanh t cidc di€m cé mat do
xdc sudt c6 méat bing nhau
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d. V&i nguyén te chi cé 1 electron :

Giai phwong trinh Schrodinger :
+ trang thai chuyén déng cua e trong nguyén tr
= S6 lwong tir chinh n
= S6 lwong tir phu (orbital) |

= S6 hrong tir tir m (m,)

+ trang thai chuyén dong néi tai :

= S0 lwgng tir tir spin m,

602022 Chuong I

24



a.Trang thai chuyén déng cua e trong khéng
gian quanh nhan

(*) Nang lwong E : cho biét s6 lwong tie chinh n

2
E =- 13,6.7 (eV) n=12,3,,...... +oc

r]2

E gian doan —» quang phé nguyén tir la quang pho vach.
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Y nghia cdan :

+ 'ng v&i moi gia tri cta n ta cé 1 1&p orbital AO (1 mirc
nang lvong, 1 Iop dién tw).

Cac e c6 cung murc nang lwong hop thanh Iop e
hay I&p lwong twr

n 1 2 3 4 5 6 T7......
K L M N o P Q......
+ n xac dinh kich thwéc AO
2
r_ao'n a, =0,53 A
VA

n cang I&n thi kich thwéc AO cang I&n — mat do may
dién twr cang loang.
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(*) D6 I6n cia moment déng lwong M :

r h
Tinh toan theo co lwong tir: M = /1.1 +1).2—
T

— s0 lwong tir orbital |
Gia tri cua | phu thudc vao gia tri cua n cho trwéc
Wng v&i moi gia tri cta n, ta cé n gia tri khac nhau cuaa /
n=1 | =0
n=2 =0, 1 1=0,1,2,...,n=-1
n=23 1=0,1, 2
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Wng v&i moi gia tri cta | ta c6 1 phan I&p AO (1 phan
murc nang lwong).

Cac e trong moi I&p lwong tir cé cuing phan mirc nang
lwo'ng hop thanh phan Iép electron hay phan Iép lwong tur.

Cac phan I&p electron dwoc ky hiéu :

I 0 1 2 3 4 5 ...
Ky hiéu S p d f d h ...

Y nghia cuda I : xac dinh hinh dang cia AO

AO la trang thai cua electron trong nguyén tw dwoc xac
dinh boi cac so6 lwong twn, I, m, hay b&i ham séng ¥
chuora cac thongson, 1, m, (%, ., ).
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AO np : mat dé may dién tir phan bo theo truc twong
rng

©NCSSM 2003
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=l (%) 1\7[Z : hinh chiéu dé I6n moment déng lwong trén truc z

- h )
Z — m (m,) : sO lwong tw tw
27
Gia tri cua m phu thudc vao gia tri cua / va n cho truwérc,

Wng v&i méi gia tri ciia m ta co6 1 orbital

mnhangiatritw—-1...0.... +1.

ng v&i méi gia tri cta n ta c6 n2 gia tri cia m (AO)

Y nghia ctia m : xac dinh sw dinh hwéng cua orbital
(quyet dinh so orbital c6 trong 1 phan 1&p).
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Iop K 1s
n=2 =0
I6p L 2s

| =1
2p

m, =
1A0(1s)

m=0
1A0(2s)
m=-1,0,1
3A0 (2p)
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b. Trang thai chuyén déng noi tai :

Electron ngoai chuyén déng quanh hat nhan né con tw
chuyén déong xung quanh minh gay moment doéng lwong
rieng (moment dong lwong spin)

M, =m "

Z
5 2T

m, : soO lwong tlr tlr spin = +

m, : dic trwng cho trang thai chuyén
dong nédi tai cua dién tw trong nguyén
tw




Két luan :

Trang thai chuyén déng cua dién tir trong nguyén tir phu
thuéc 4 s6 lwong tte n, [, m, mg

Ham séng cua dién tw trong nguyéntw: WV, |y m;

Orbitals 2s obitan Hat nhin

2p obitan

1s obitan \

3s obitan

M% hinh nguyén tr hién das
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Cau 1: Ocbitan 3p, dwgc xac dinh bdi cac s0 lwong tir sau
a)Chi can n, |, m,

b)Chi cin n, m,

¢)Chi can 1, m,

d)n,I,m,,s

Ciu 2: Cho biét tén cac ocbitan ing véin=5,1=2 ;n=4,1=3;
n=3,1=0lan lwot la:

a)Sd, 4f, 3s

b)Sp, 4d, 3s

¢)Ss,4d, 3p

d)5d, 4p , 3s
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Cau 3: Chon nhirng s6 lwong tir dwoc chap nhan trong cac b sau:

1/n=4,1=3,m=-3 2In=4 1=2,m,=+3
3In=4,1=1,m=2 4/n=4,1=0,m =0
a)l,3,4 b)1,4 c)2,3,4 d)3,4

Cau 4: Nhirng bo ba sé6 lwong tir N30 duoi day 14 nhitng by dwoc
chap nhan:

1. n=4,1=3, m=-3 2.n=4,1=2,m=+43
3n=4,1=1,m=0 4.n=4,1=0,m =0
a)l,3,4 b)1,4 c)2,3,4 d)3,4
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Cau 5: Chon so lugng tir tir m, thich hgop cho 1 electron trong
nguyén trcon=4,/=2 , m,=-1/2

a)-2 b)3 c)-3 d)-4
Cau 6: Co bao nhiéu phan lop AO twong wng voi nt+ /=15?
CAu 7: Tong so e toi da trén 16p N
Cau 8: S6 lwong tir chinh n va so lwgng tir phu | 1an lwot xac dinh:
a) Sw dinh hwéng va hinh dang caa ocbitan nguyén ti.
b) Hinh dang va sw dinh hwéng cua ocbitan nguyén tik.

c) Nang lwong cua electron va sw dinh hwéng cia ocbitan nguyén ti.
d) Nang lwong caa electron va hinh dang ciaa ocbitan nguyén tir.
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e. Véi nguyén tir nhiéu electron:

Xac dinh cac orbital nguyén tir (AO) vé&i cac phan mirc
nang lwong cua chung.

Xép dién tir chia nguyén tir vao cac AO
Trong nguyén tir nhiéu dién tir, cac sap xép vao AO tuan
theo mot so nguyeén ly va quy tac sau :

1. Nguyén ly Pauli

2. Nguyén ly virng bén

3. Quy tac Hund

40



1. Nguyén ly Pauli :

Trong nguyén tir (hay phan tir) bat ky khong thé c6 2 dién
ter dworc dac trieng bang 4 so lwong tte n, [, m, m giong
nhau.

Nguyén ly Pauli cho biét s6 dién tr toi da trong 1 AO :
rng Vo mc‘f)t gia trim co6 toi da 2 e trong 1 AO v&i spin
ngwoc chieu nhau.

Ky hiéu bing 1.{. Chidu 1 chi chiéu spin : |1f

T : chi spin + %

! : chi spin - %

4



Trong 11&6p AO (n) :  c6 n? orbital / 6 lwong tor

— s0 e toi da : 2n2 electron

Trong 1 phanlé&ép AO(l): co (21 + 1) orbital

—=soetoida:2(2/+1)e

42



2. Nguyén ly virng bén :

Trong nguyén tir nhiéu dién tir, céc dién tr sap xép vao
cac AO theo thwr twr ttr phan mirc nang lwvong thap dén
phan mdrc nang lwong cao hon.

Quy tac Klescopxki :

Trong nguyén tir nhiéu dién tir, cdc dién tr xép vao cdc
AO cé téng (n + ) nhé hon dén cédc AO cé téng (n + ) Ion
hon. Néu cdc AO cé tong (n + I) bang nhau thi dién tir sé
xép vao AO cé n tdng dan

VD :
A(z=19)

43
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3. Quy tac Hund :

Trong 1 phdn mirc ndng lwong E, cdc dién tir sap xép
sao cho s6 doc than nhiéu nhat.

Quy worc : e dau tién xép vao cac AO theo thir tw tir — |

.. 0 .... + | v&i spin bang ', sau khi méi AO da cé 1e thi
e thir 2 xép vao AO ciing tuan theo thir twtrén ( —/.... 0
.. ¥ 1) v&i spin -2

VD : 1s2 2s2 2p® 3s2 3p® 452 3d2 . Viet 4 so6 lwong tiv cua
electron cudi cung (quy wée e xéep theo thir tw +1 — - )
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®

Cho nguyén to B c6 z = 9. Viéet 4 s6 lwong tir cha e
cuodi cung cua B (e xep theo thrtw—1...0.... +1)
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f. Niing lugng ctia nguyén tif nhiéu electron :
E, = 2 ning lugng cua cic e trong nguyén tu
Vidu: Li(z =3) : 1s2 2sl
E, =2E,q +1E, ViE, # E,
* Hiéu trng chan:

Do cac I&p electron bén trong day electron bén ngoai
lam giam lwc hut cua hat nhan vé&i electron bén ngoai.

Két qua : cac I&p electron bén trong tré thanh mang
chan va hat nhan hat electron bén ngoai v&i dién tich Z’
hinh nhw nhé hon dién tichZvoncécaané: Z2=Z-S
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z : dién tich hiéu dung (P)

z : dién tich hat nhan s : hang so6 chan

Hiéu *ng chan phu thuéc vaon,/
hiéu rng chan tang lén khi so I&p electron tang
Phuong trinh gdn ding cua Staler :

Pién tich hiéu dung béng hing sé chin :

o ©®

= Trong nguyén tif nhiéu dién ti§ : cdc e déu bi nhan hiit
lu'c hut phu thudc e dugc xét ;

= e dugc xét chiu sy chin cia cdc dién ti cung 16p va
cac dién ti & 16p bén trong gan nhan (cac dién ti & 16p
ngoai dién tif dugc xét khong chin né)

= dién tif duge xét bi nhan hit béi 1 luc bing z’ proton < z

49



® VD :
PR A (2= 30) 1 182 282 2pS 3s2 3pS ds? 3d10

Sap xé&p lai : 1s2 252 2p® 3s2 3pb 3d10 4s2
con lai n-1 n

Z =7 =7Z—S

ns np ns(np)

0,35{86’ dién tu cua ns vanp —16}+
=7 -

0,85-s6 € cia 16p(n—1)+cdc € con lai gan

b —
2 =2-0,3

602022 Chuong I
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* Hiéu trng xam nhap.

Do cac electron bén ngoai c6 kha nang xuyén qua cac
I&6p electron bén trong xam nhap vao gan hat nhan

Hiéu ’ng xam nhép coé tac dung ngwoc lai hiéu ’ng chan
vi lam tang Iwc hut gilra hat nhan véi e bén ngoai xam
nhap vao. Electron xam nhap cang manh bi hut cang manh
va ¢6 nang lwong cang thap .

Hiéu trng xam nhap ciing phu thuéc vaon, |

Is< 2s < 2p < 3s<3p <4s <3d <4p < 5s <4d<
Sp < 6s < 4f=5d ...
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B. BANG HE THONG TUAN HOAN CAC NTHH

1. Lich sit phat trién
2. Cau tric ciia bang HTTH
3. Bién doi tinh chat ciia cac nguyén to trong bang HTTH

602022 Chuong I
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http://www.ptable.com/?lang=vi#Isotope

1 2

1 H He
5 1| 4 5 5 7 g 9 10
Be B C M F M

3 | E 13 || 14 |[ 15 || 18 || 17 || 18
A | Mg Al Si P 5 Cl Al

4 | 20 (|22 [l 22 |23 |l 24 || 25 || 26 || 27 || 28 ([ 29 || 30 || 31 || 32 || 23 || 34 || 35 || 36
ca || 5c Ti v Cr({Mn|l Fe || Co |l Ni || Cul|l Zn || Ga || Ge || As || Se || Br Kr

. =27 358 || 39 || a0 || 22 42 || 43 || a4 || a5 || a6 || a7 ag || 49 || s0 || 51 52 || 53 || 54
Rb || Sr Y Zr || Mo || Mo || To || Ru || Rh || Pd || A9 || €d || In sn || sb || Te | ¥

. || 56 7273 [l 74|l 75|l 76 || 77 || 78 || 79 || 80 || 81 || 82 || &3 || 84 || &5 || 96
Ba HT Ta w || Re || Os Ir Pt || Aau || Ho T P Bi Po At || Rn

. : a8 104 || 105 || 106 || 107 || 108 || 109 || 120 |{ 212 || 222 ([ 213 || 114 |[ 115 || 116 | 117 | 1128
|| Ra Rf Db i | Bh Hs Mt Ds Rg || Uub || Uut || Yug || Uup || Uk | Uus | Uuo
Lanthanid s7 || 58 || 59 || 60 || 61 || 62 || 62 || 64 || 65 || 66 || 67 || €8 || 69 || 70 || 71
nthanides | a || ce || pr || Na || Pm || 5m || Bu || Ga || To || Dy || Ho || Er || Tm || ¥b || Lu

timicl go (oo || o1 || 092 |l 93 || 94 || o5 || 96 || o7 || @8 || 9o ([ 100 | 101 | 102 || 103

Actimdes | . |l pa || u [I M |l Pu || am || cm |l Bk || cf || Es || Fm || Md || Ne || Lr
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Tinh t&i thoi diém nam 2016, bang tuan hoan cé6 114
nguyén to da dwoc xac nhan, bao gom cac nguyén to tir
1 (hidré) té&i 112 (copernici), 114 (flerovi) va 116
(livermori).

Cac nguyén té 113, 115, 117 va 118 da dwoc tong hop
trong phong thi nghiém nhwng nhirng tuyén bé tong
hop thanh cong chidng chwa dwoc IUPAC chinh thirc
cong nhan.

Do dé nhirng nguyén té nay chi néu theo tén hé thong
(dwa trén so6 hiéu nguyén tir) ma chwa co tén riéng.
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http://vi.wikipedia.org/wiki/Hi%C4%91r%C3%B4
http://vi.wikipedia.org/wiki/Copernici
http://vi.wikipedia.org/wiki/Flerovi
http://vi.wikipedia.org/wiki/Livermori
http://vi.wikipedia.org/wiki/IUPAC

Tong cong 98 nguyén t6 xuat hién trong tw nhién;

16 nguyén to con lai, twr ensteini toi copernici, va flerovi
cung livermori, chi xuat hién trong phép tong hop nhan
tao.

Trong s6 98 nguyén t6 d6, 84 la nguyén t6 nguyén thuy,
nghia la xuat hién trwéc khi Trai Dat hinh thanh.

14 nguyén to con lai chi xuat hién trong cac chudi phan
ra cua cac nguyén té6 nguyén thuy.

Khdng c6 nguyén to nao nang hon einsteini (so higu 99)
tirng quan sat thay vé&i lwong vi mé & dang tinh khiét

56


http://vi.wikipedia.org/w/index.php?title=Nguy%C3%AAn_t%E1%BB%91_nguy%C3%AAn_th%E1%BB%A7y&action=edit&redlink=1
http://vi.wikipedia.org/wiki/L%E1%BB%8Bch_s%E1%BB%AD_Tr%C3%A1i_%C4%90%E1%BA%A5t
http://vi.wikipedia.org/wiki/Einsteini

. BANG HTTH - LICH SU VA Y NGHiA

- Wang (gold) dwdc kd éu 13 Iat Trd Csol) @

- Bac (silver) dwoc kd hiéu 14 WAt Trang (luna) (

- Bdng (cupper’ duoc ki hidu 13 Kim Tinh (venus) - Q
- Bt (iron) dwoc i hiéu 13 Hod Tinh (roars) d

- Thifc (tin) dwoc ld higu 1a Méc Tinh (jupiter) : Ql_

- Thuy ngan (mercury) dooc ld hidu 1 Thuy tinh (mercury) @

- Chi (lead) dwoe Id higu 14 Thé Tinh (saturn) T?




Ndam 1803: ba nha hoéa hoc Berzelius — Hisingger — Claprot cung
thoi gian da tim ra nguyén to xeri (Ce).

Nam 1807 — 1808: Humphry Davy (nha vat li — hoa hoc nguoi
Anh) véi ki thuat phan tich dién héa da tim ra 5 nguyén t6 méi
Na, K, Mg, Ca va Sr. Ciing trong nam 1808, L. Thenard va J.
Gay Lussac (Phap) da tim ra nguyén t6 bo (B).

Néim 1817 va 1823: Lién tiép hai nguyén to mai selen (Se) va
silic (Si) lai dwoc phat hién nho cong lao ctia Jons Jakob
Berzelius — thién tai hoa hoc ngwdoi Thuy Dién.

Nam 1825: Nha vat li ngwoi Dan Mach H. Oersted da tim ra
nguyén to nhom (Al).
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Néim 1831: Sefstrom — nha héa hoc ngwoi Thuy Pién nho
mot chiit may man di dwoc ghi nhén 1a ngwoi dau tién phat
hién ra nguyén to vanadi (V) mic du nguyén té nay da dwoc
biét dén trude d6 hang chuc nim.

Thép ki 60 — 70 ciia thé ki XIX, quan niém vé sw tudn hoan
tinh chat cac nguyén to (6 trang thai don nguyén tir, don phan
tur hay hop chat) da ra doi

A. Beruyer De Chancuortois (1862 da co nhan dinh dwec cdc
nguyén té cé mot lién quan vé mdt tinh chit véi nhau. Ong dung
m6 hinh dinh vit dé siap xép cac nguyén té véi nhau.
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PAI HOC TON PUC THANG

Trong khoang 1864 — 1865, J. Newlands da dwa trén nhirng
guan niém cua Chancuortois dé xay dung mot hé thong maoi,
ciing dwa trén s ting dan khoi lrgng nguyén tir CAc nguyén to.

H Cl ColNi
N K Cu
(Gl Mg Ca n
B0 Al Cr Y

S Ti In
Mn AS
Fe e
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John Newlands' “Law of Octaves’, 13065

Na Mg Al Si

K Ca Cr Ti Mn Fe Cobalt/Nickel something is wrong!




L3 i ~ <
Ly ;':.Lg! N‘am lﬁ(iél, M’endﬁlfe\; bzft t’ay
[ === vao nghién ciru phan loai cac
"-"_,.,'-.',':'E %,'_'_""}__1 fﬁ". nguyén to héa hoc, lic nay so
s e I lrong nguyén to6 hoa hoc
: e o el O , duoc con nguwoi tim ra da dat
' i g i umy dén con so 63.

=t = .
i = .

NP ER X 'E!
o o
';" e dssy |
R T e
[ -
[l (0 0

Draft for first version of Mendeleev's periodic table (17 February
1869).

63



O.1. Men-de-lé-ép (. K. Mendeaees) (1834-1907) gy
nghién ctu sdp xép cac nguyén t6 thanh
bang tuan hoan

But tich cua D.1. Men-dé-lé-ép
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Ti=~ S0

V=51

Cre=152

Mn=55

Fe=56

Ni=Co=59

H=1 Cu=63,
Be= 94Mg=24 Zn=652
B=ll Al=27; 2=68
C=12 Si=28 ?7?=170
N=l4 P=31 As=75
O0=16 S5=32 Se=79
F=19 Cl=35sBr=80
Li=7 Na=23 K=39 Rb=854

Ca=40 Sr=87p
?m=45 Ce=92

r=56 La=94
NWi=60 Di=95

NnmeT55Th=| 187

ONKNTD CHCTEMH BJAEMEHTOBD.

OCHOBANNOR HA NXS ATOMHOMS B5CH N XNMUYECKONS CXOACTED.

Zr= 90 7=180.

Nb= 94 Ta=1832.

Mo= 96 W = 186.

Rhe=1044 Pl=197.
Rne==104,4 Ir=198.

Pl=106s O-=1090.

Ag=108 Hg =200.

Cd=112

Ufal's All-""
Sn=118

Sb=122 BI=210?
Te=1287

=127

Cs=133 Tli=204,

Ba=137 Pb=207.

K. Mempazdens
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http://0.tqn.com/d/chemistry/1/0/0/W/mendeleevperiodic.jpg

La tac gia ciia mt day 6 nguyén to lien nhau, cac nha phat
minh Pirc da lay tén 3 nha vat Iy hién dai hang dau d:it tén
cho 3 nguyén té6 107, 109 va 111 la Bohrium (ky hiéu Bh),
Meitnerium (Mt) va Roentgenium (Rg).

Riéng 2 nguyén t6 chiin 108 va 110 dwoc lay tén 1a Hassium
(Hs) va Darmstadtium (Ds) nhim vinh danh thanh pho
Darmstadt va bang Hassen, chiéc néi dum boc Trung tim
Khoa hoc hang dau nuéc Pirc GSI
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nguyén to 112 da thu dwgc dau tién vao nim 1996 bang cach
ban pha kém-70 vao chi-208 trong may gia toc ion ning

Tir thi nghiém dau tién tim thay hat nhan 112, ngay 09/2/1996,
tén goi Copernicium véi ky hiéu Cn chinh thirc phai dén 14
nim sau, ngay 19/2/2010, méi dwee To chire quyén lwe khoa
hoc, Hiép hoi Héa hoc Co ban va Ung dung Quéc té IUPAC,
ra quyét dinh chinh thirc cong nhan.

Copernicium 13 tén mot nha khoa hoc kinh dién nguoi Ba
Lan
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702n + 208pb - 278"2; 27119

a 1 PAI HOC TON PUC THANG

11.45 MeV
273110 280 MS

LY.
11.08 MeV
2694 | 110 ps
a3
9.23 MeV
26539 19.7 s
ay
4.60 MeV (escape)
26!10‘ 7.4 s
s
8.52 MeV
WINg| 47 S
0 e vy Date: 09-Feb-1996
%3Fm| 19.0 s Time: 22:37 h

Hinh 2: M6 ti qua trinh tao thanh hat nhan Cn: “Pan” ion Zn70 biin vio hat
nhén “bia” Pb208. Hat nhén to hop 112* hinh thanh, roi lap tirc phéng ra mot
hat neutron dé tao thanh hat nhan méi Cn277. Hat nhan Cn277 chi song dwoc
khoéng 2 phan van gidy va phat ra mét chudi hat anpha dé bién thanh cac hat
nhan con chau 68



Nguyén to c6 so thir tw 114 tong hop dwoc nim 2000 bing
cach ban pha trong may gia toc bia Plutonium-242 bang hat
nhan Canxi-48,

nguyén t6 116 tong hop dwoe nim 2004 bang phan wng giira
canxi-48 va Curium-245.

Lién doan quodc té Hoad hoc Iy thuyét va tng dung
(IUPAC) da cong nhan tén Flerovium (FI) va Livermorium
(Lv) cho nguyén t6 114 vay 116 trong Bang Mendeleev, do Cac
nha khoa hoc Nga tong hop véi sw cfng tac ciia cac dong
nghiép nguoi My.
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"""Cho dén nim 2006, nguyén t6 118 di tré thanh nguyén to moi
thir 5 duge cac nha khoa hoc tim thay (113, 114, 115, 116 va
gio’ 1a 118)

Trong nhirng cudc thi nghiém meoi
nhat, cdc nha khoa hoc My va
Nga da tan cOng nguyén to
califoni véi 1019 ion canxi dé tao
ra 2 nguyén tir cia Nguyén to6 118.

Nhirng nguyén tir nay, hay ununoctium, chi ton tai trong 0,9 triéu
giay. Tiép dén, nguyén to nay dan phan ra thanh nguyén to6 116, roi

114.
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E-kip khoa hoc phat hién nguyén t6 117 1a mot tip hop do so
v6i nhiéu nha nghién ctru quoc té tir cic phong thi nghiém va
cac trwong dai hoc Nga va Hoa Ky, chi yéu, 1a Phong thi
nghiém Phin wng Hat nhan mang tén Flerov (FLNR) va
Phong thi nghiém Quoc gia Livermore mang tén Lawrence.
117: Ununseptium 2.8.18,32.32,18.7
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Bang tuan hoan xoan oc cua Theodor Benfey
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Najderek Periodic Table New Periodic Table of the Chemical Elements
1985-2008

6 peﬂod

6s 4f

4 period

3 Li
4 Be

1 period

90 Th

68 Er
87 Fr

e
.-t'I

I
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ADOMAH Periodic Table
Precented by:

Vislery Teimmerman, PE.
DAl HOC TON PUC THANG o County, Marytard, UBK
TON DUC THANG UNIVERSITY

WAW
P -

=0

© 2007 by OFRAH Constnctive Technogies, InC.
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The Mayan Periodic Chart of the Elements

MayanPeriodic.com
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3-D Periodic Tables

One of the principal values of a

3-D periodic table is to avoid breaking
the“elements arranged in order” part
of the Periodic Law.

One of the most popular methods

is use of a spiral, which, both in 2-D
and in 3-D keeps the sequence intact;
the ‘Mendeleyev’s Line’.

As a matter of fact, the first
periodic table was a 3-D spiral, 1035'?9“3’
by de Chancourtois. |

DuFour Soddy 1997

Meyer 1872

-
-
-

[ 3 OO O O O

Py et e e |2 |

rfep R fefi sy
[ e

5]
]

tefsfefelsfs b

At right are 3-D tables developed 0
to improve learning about how = K
elements are arranged, including L—1 : "

this one, by Alexander.

Practicing chemists need the now
standard and super-convenient flat
periodic tables, but some of us who
seek to be educators of beginners,
have tried to replace the confusion
and distraction of the broken rules,
retain the best features of the
standard format, and provide a
teaching tool leading to improved
acceptance of the common flat

periodic tables. Progressive

Jensen 2009
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The Periodic Table
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The UVS periodic table model of a Klein bottle topology

" Antic
cyclonic

3rd to 16th ™~
f-block cycle

y
/

Angular phase - -
Anti-cyclonic core

Mobius strip
topological twist

13th to 18th
p-block cycle | 17

Periodical
cycles

3rd to 12th
" d-block cycle

11
Il Group 11

Note: Path follows running atomic number.

[ No known issues with electronic configuration or orbital filing order () Metalioid () Alkali metal
O Anomaly in electronic configuration . Noble gas o Post-transition metal O Unknown state of matter
(O Anomaly in filing order of electron orbital () Nonmetal () Alkaline earth metal
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2. Cau tric ciia bang HTTH

2.1. Pinh luit tuan hoan

Tinh chat ciia don chat, thanh phan va tinh chat ciia hop chat
dugc tao ra tir don chat do bién doi tuan hoan theo chieu tang
dién tich hat nhan.

Khi z tang, co su lap lai 16p vo ngoai cung 1 cach tuan hoan vi
vay tinh chat cua cac nguyén to bién doi mot cach tuan hoan.

Vidu:
H,_, 1s! 1s?
Li,_, 1s?2s!2s?2p! 2p? 2p3 2p? 2p° 2p®
3s! 3s? 3p! 3p? 3p° 3p* 3p° 3p®
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2.2. Céu truc ciia bang HTTH

Biang HTTH gom c6 8 nhém, 7 chu ky
1. Chu ky :

So6 thir tw ciia chu ky =56 l6p e =n
*Chukyl:n=1

Con goi 1a chu ky dic biét, gdm 2 nguyén to s (nguyén to co e
cudi cung ¢ phan mirc nang luwgng s)

*Chukp2:n=2
Gom 8 nguyén to : 2 nguyén to s (2s2) ; 6 nguyén to p (2po)

* Chu ky 3 : n =3, giong chu ky 2 (3s'-2 3p!-9)

602022 Chuong I 87



*Chukp 4 : (n=4) gom 18 nguyén té (2 nguyén t6 s + 10 nguyén
to d + 6 nguyén to p)

*Chu ky 5 : (n=15) giong chu ky 4

*Chuky6:(mn=6) gom 32 nguyén to.

Piau chu ky 2 nguyén t6 s (6s12), 1 nguyén to6 d (La,_..) , 14
nguyén to f (4f1-1%), 9 nguyén to d (5d*1%), 6 nguyén to p (6p’°).

*Chuky7: (n=7) néu day di c6 32 nguyén to

602022 Chuong I 88



2. Nhdm :

2.1. Nhém A : gom cdc nguyén té s va p (cdc e ngodi ciing sdp
vao orbital s hoac p)

1A 2A 3A 4A

SA 6A /A 8A

Nhém A : gom cac nguyén té c6 e hoa tri giong nhau. Electron
hoa tri la e cua lop ngoai cung

602022 Chuong I 89



2.2. Nhém B : gdm cac nguyén to d

1B 2B 3B 4B

5B 6B /B 8B

Riéng mdt s6 nguyén to nhw Co, Ni, ... tuy cé so e ngoai cung lén
hon 8 van dugc dit vao nhom VIII

602022 Chuong I 920



* Hop chdt véi oxy :

* Hop chdt v&i hydro :
RH, RH, RH, RH

602022 Chuong I 91



3. Bién doi tinh chit ciia cic nguyén to trong bang HTTH

3.1. Ban kinh nguyén tir, ban kinh ion
3.2. Nang luong ion hoa I (eV)

3.3. Ai luec electron F (eV)

3.4. D0 am dién y

3.5. Hoa tri — so oxi hoa

602022 Chuong I

92



3.1. Ban kinh nguyén tw, ban kinh ion :
a) Ban kinh nguyén tw :

Poi véi kim loai : r= % d

b) Ban kinh cong hoa tri :

r = % khoang cach giira cac hat nhén trong tinh thé hay phan tir
don chat. (r = % chiéu dai lién két X — X))

Vidu : phan tr C,H, C,H, C,H,
2C-CZ >c=c _.C=C-
1,54 A° 1,32 A® 1,21A°

¢c)Ban kinhion: A* + B - AB

rA+ + rB—: dAB

602022 Chuong I 93



d. Quy ludt bién doi :

Trong 1 chu ky, di twr trai sang phai

Trong mot nhom, di tir trén xuong, .

Phan nhém phu : theo chiéu ting z tir nguyén to thir nhat dén
nguyén to thwr hai > r nguyén tir tang lén, nhung sang nguyén
to thur ba thi hau nhu khong tang

Cac ion dwong ciia cung 1 nguyén to :
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VD :Na_,, 1s?2s?2p®3s!
Na* 152252 2p° = Mg > Mas
VD: F,., 1s?2s?2p°
F- 152 282 2p° = rp < rp
Cdc ion, nguyén tir cé cing so e : r giam khi dién tich hat
nhan tang

2+ i i
z=20 . Sap xeép

_|_

2— _
VD : S2-16 Cl,_;; Al 19 Ca

theo ban kinh ion giam dan

602022 Chuong I 95



3.2. Nang lwong ion hoal (eV) :

a. Pinh nghia : ning lwong can tiéu ton (E>0) dé tich mét e ra
khoi nguyén tir ¢ trang thdi co badn (1)

A - 1l > A" ; |, (nang lwgng ion hoa thir 1)
At - l1le —> A* I, (ning lwong ion hoa thir 2)

b. Quy ludt bién doi ciia I :

Nguyén tir hay ion cé cau tric 16p vé e ngoai cung dat dén trang
thai bao hoa hoac ban bao hoa kho nhwong e nén 7 ting.
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VD :

2s! 282 2s?2p, 2s?2p?

Li Be B C

5,4 993 8,3 11,3

Trong chu ky :

252 2p?

14,6

2s? 2p*

13,6

602022 Chuong I

25 2p°

17,4

252 2p*

Ne
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3.3. Ai lurc electron : F (eV)

a. Pinh nghia : ning lugng phat ra hay thu vao khi két hop le
vao nguyéen tir ¢ thé khi khong bi kich thich
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3.4. Dy am dién :

Do am dién y dac trung cho kha nang hut electron cua nguyén
tr.

Theo Pauli : dwa vao niing lwong lién két dé xac dinh do Am
dién cho tat ca cac nguyén to trong HIT'TH

Néu Ay >1,7 = hop chition
0< Ay <1,7 = hgp chat cong héa tri phan cuc
Ay =0 = hop chat cong hoa tri khong phan cuc
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Pauli chon d$ am dién ciia Flo (x = 4) 1am don vi dé xac dinh bang d§ am

dién.

¥
2,1
Li Be B C N 0 F
1 1,5 2 2,5 3 3,5 4
Na | Mg Al Si P S Cl
09 { 1,2 | 15 | 1,8 | 21 | 25 3

602022 Chuong I

100




3.5. Héa tri — s0 oxi héa :
Héa tri : la sé lién két ma nguyén tir dé cé thé tao nén
VD:NH;:Ncohoatri3 ; NH,” : N c¢o0 hoa tri 4

So oxl hoa : dién tich () hay (- ) dat trén nguyén twr trong phdn
tir, néu gid thiét phan tir dwoc cdu tao tir cdc ion.

S6 oxi hoa (+) cao nhat = so thir tw nhém

S6 oxi héa (-) cao nhat =8 — so oxi héa (+) cao nhat
(tir IVA den VIIA)

Nhom B : khong c6 s6 oxi héa (-)
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Ban kinh nguyén tu
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