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Trang thai e trong ntir ddc trung bang 4 sé luong tir ChU’O’ng 1- Céu tao nguyén top
St Nang lwong LS E
chinh n 1-00 B4n kinh trung binh Ouy taf* plfan b.o e‘ trong nguyén tw nhiéu e
— *Nguyén 1y loai trir Pauli
Slt phu I 0-(n-1) Ilj?r?hg d:gn%n AV 6 °Nguye§n 1y vitng bén
: g Y *Quy tac Klechkovskii
Slt tur m, | 0, 1.. | | Huong may e Quy tic Hund ™ ms = +1/2
Sltspin | m 1/2 Chiéu tu quay e >Ngoai 1é: d:ms=-1/2
s ns?(n-1)d* — nst(n-1)d® =0 12
1-2 2(n-1)d9 1(n-1)d10
2 ns?(n-1)d® — nst(n-1)d ns M
28 P » Pbi vé6i cation kim m 0
3-4 5-10 - Ao tibn o4
loai chuyer} tiép, CaE: =1 T4 ot 36
3s 3p electron 16n ns sé
11-12 13 -18 du’qc nhuong trude ro1 np NN T
" 3d 4p moi dén (n-1)d m, 1 0 1
19-20 21-30 31-36 =2 16 27 38 49 510
5s 4d 5p (n-1)d | NIV TN T T
37-38 39-48 49 - 54 m, -2 -1 0 1 2
6s af 5d 6p =3 18 29 310 411 512 613 714
5726 57=70  71-80 8186 n-2)f ||| TN [N (T[T
7s 5f 6d 7p m, 3 2 1 0 1 5 3
87 _ 88 89 EULf@?ThanCOj-gtj@ _ 112 113 _ 118 https://fb comytailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

an nhom chinh

t6 thudc ph

~

ac nguyén

Chwong 2: Hé thong tuan hoan
Céac nguyén t6 thudc chu ky nhé (hay phan nhormg chinh)

» Chu ky

_ 2 *[.a day cac nguyén to viét theo han
n=const, ZTT, 28T ., w v = ¢ z 52 7 1 ngar?g.y = :
Mmguyen tu,(Ao)»L M *Trong chu ky tinh chat cac nguyén

For < Ty < Ty < Ty < Tyo VA to l,)ién do1 tuan hoan.
lon dang electron r khi ZW *S6 thir ty chu ky =n cia 16p
Tinh KL \L, tinh khiv 4 A VIA electern ?goél cung = s0 l6p e trong
N&ng lwong ion hod I(ev) ;gszzr;nm
Do am dién y T *Nhém 12 cdt doc cdc nguyén to ¢
tong s6 e hod tri bang nhau
*Nhom dugc chia thanh 2 phan
20« ! nhélilll\lc 'h
= i . : cdc nguyén td ho s va p;
T, ZT7, 20 TT e lecon 47E * Stt phin nhini] chinh bing sf)Pe
Mnguyen til(A°) T 0 16p ngoai cung
Tinh KL T, tinh khr T « PNP: cdc nguyén t6 ho d va f:
Nang lwong ion hod I(ev) ¥ stt bing s6 electrong trén (n-1)d
Po am dién y | va ns. Céc nguyén t6 ho f & 11IB

S0 oxyhoa dwong cao nhat = STT nhém
S6 oxh am thap nhat = stt nhém - 8
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Chwong 2: Hé thong tuan hoan

Céac nguyén t6 thuéc phan nhém phu

Atomic Radius / pm
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~

ac nguyén

rd

11 + 12 feV MPT K ¥ (Allred Rochow)
Sc Sc g Sc
1&4\\,{ 1812-___1"3@\ 120\,{

188 ‘- 111 —La
Ya 108
a

1193

1710 Sc
120 u
o //1152“5 SNy
1803 i
A Ny Hf 135z, —Hf
18.6 /2495 122 123
Ti £ e
204 ™7, /lz_l[l.tl T{ 210
14.4 190

g

S
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Atomic radius, pm

Os 7P

I\QMOT&:

| \Y |
Er@ﬁe&gi

Increasing atomic number —=

® 0| o B
152 112 77 75 73 72
» | B o @ oo
186 160 117 110 104 99
197 122 120 116 114
@ 215 140 140 143 13
9@ e
175 150 167
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-Ba tién dé co bin ciapp VB~ Chwong 3: Lién két cdng hoa trj thuyét VB
AT + I B: Cht dang gop chung
AT +0B: Cht dang phéi tri

™ Nodal
*Can c6 xen phu giita cac OA hoa tri 1“")5 " )
*LK hinh thanh theo huéng xen phii 16n nhat Y,
*Diéu kién tao |k cht bén: ) L\_,t)) ))
-Cac AO ¢0 ning luong xap xi nhau

i two nodal planes
Sigma (G)

«Cac AO cO mat do e du 16n
«Cac AO co0 cung tinh dinh hudng

+Diic tinh ciia LKCHT: —
*Tinh béo hoa: S6 Lkcht .. = s6 OA hoa tri
*Tinh ¢6 hudng: Thuyét lai hod ctua nguyén tir trung tm AB,
*Hinh dang giong nhau
Ning luong giéng nhau
*Phan bo d6i xtng trong khong gian

*Diéu kién dé lai hoa bén :
*Ning luong cua cac AO tham gia lai hda xap xi nhau :

1000

/kJmol !

-2000

1 energy

23000

*Mit d6 e ciia cdc AO tham gia lai hoa du 16m e s x o
Lién két tao thanh du bén

*Trong mot chu ky: AE,_ 1: kha ning LH | > | b
*Trong mot phén nhom: r 1 — kha nang LH | \'D -

Chu ky 2: Lai hoa tot hon Chu k¥ 3: Lai hoa kém hon
CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chwong 3: Lién két cdng hoa tri thuyét VB

6 36 Goéc hoa
5 s tri ,
A , cap - R 2 .
Dang phan ttr LK T Kiéu lai hoa (* thudmg Thi du
© nho hon)
AB, | Puongthang | 2 Bomhmei| 1800 C0,,BO,, NO,*
AB, Goc 2 A | 120 S0,,0,, NO,
Tam giac ]
AB, g 3 A | 1200 | s0,BF,COy
AB, Géc 2 wte | *109%28 | HOF,H,0, CIO,

AB, | Thap tam giac | 3 oty | ¥109928° | NH, AsF,, SO,

AB, | Tagiacdéu | 4 .. | 109928 | CCl, NH,*, SO

H )

L— \{.
N,

,,,,,

*NH, NH3

Goc hoa trj giam khi: s6 cip e tw do T hay s > XA
Goc hoa tri tang khi: ¢6 mat e doc than

Lién két  dinh chd: 2 tam

Lién két © khong dinh chd: nhiéu hon 2 tim

Bl_K—Ze *

2X LK @
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Chwong 3: Lién két cdng hoa tri thuyét MO

> Phan tir - hat thong nhét, gdm cé&c hat nhan va cac electron ctia C4c nguyén tir trong tac
» Trang thai cua e dugc xac dinh bang ca&c MO: duoc hinh thanh do su t6 hgp tuyén tinh cac AO
»S0 MO tao thanh bang tong so AO tham gia t6 hop

¥A0 + A0 — MO lién két (o, m...), Eyo < Eno
#*¥ A0 - AO — MO phan lién két (o* ,n* ...), Eyox > Epg
¥ A0 — MO khoéng lién két (c?, 70 ...), Eyy00 = Epg

>Diéu kién t6 hop: cac AO tham gia to hop phai:

YV V V V

%¥Gan nhau vé nang luong
% CO muc do xen phu dang ké
¥ Cung tinh do61 xtmg do61 véi truc noi hat nhan

Sap xép cac e trén OM tuan theo : Nguyén ly Pauli, Nguyén Iy vimg bén va quy tic Hund

o -A /{ A 2 A 9 e e
Bac lién két cho phén tir 2 nguyén tir: gLk = LK PLK

) 2
Tinh thuan tir: Khi ¢6 e doc than, néu khdng c6 electron doc than s€ nghich tir

H,” —> He, : o 172 o * 34
2 2 ( 15)0,5_1( 15)0,5_0
T N T~

Li,* — N,7,va cac phan tir AB (Trir BN va cac nguyén to cudi chu ky 2):

o 172 g * 374 T - 5767778 o 9710 g * - r* 11712718714 5 * 15 16
( 23)0,5‘1( 2s)0,5‘o( 2p, 2py)0,5_1_1,5_2( 2pz)2,5_3( 2p, Zpy)2,5—2—1,5—1( 2pz)0,5_0
TN T- TT TN TN TT TN T™

0,* — Ne, ,va c4c phan tir AB ciia c4c nguyén t6 cudi chu ky 2 :

o 172 o * \374 o 576 T 77879710 % 11712713714 5 * (15716
( 25)0,5—1( 23)0,5—0( 2p)0,5_1( 2p)1,5_2_2,5_3( 2p)2,5_2_1,5_1( 2p)0,5_0
TN T TN T"T TN T-T TN T
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Tom tat phan cuwe ion

F ... F F" =34° qﬁez>|:tt _ 0 ety
hat cation hit anion hut ~ion 4 7€ N 2 hiion 4 7E o 2
+ . A 0N Qia
D06 ion giam

Po bén lién két ion giam

F& tion gldm khi Cation Anion
Ehl]t anion-e giém khi
Ban kinh anion tang

Do b1t13han cuc Nho hon anion Dién tich hat nhan giam
ang Hi€u trng chan tang
F-<ClI-<Br <I-

EhUt cation-e@gm

Dién tich cation tang

D4 oha s Ban kinh cation giam Nho hon cation
O phan cue tang Dién tich hat nhan tang

Hi¢u trng chan giam '
-4 + + + +
Ll > Na > K > Rb > CS https:/fb.com/tailieudientucntt
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Lién két Van Der Waals
va Lién két Hydro

< Kha nang tan trong nuéc T
»Kha ning khi hoa long T
“Nhiét do so6i T

Tuong tac dinh huéng R0

@l > —< >

Tuong tac cam Ung

> @

Tudng tdc khuéch tdn
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Chuong 6:
Nhiét dong hoc

Hé: Trang thai 1
Thong sd trang thai
Dung d6:V,,H,,AU,;,G4,S;
Cuong d9:T,,P;,C,,d;

Sinh cong A>0
Sinh cong hitu ich:
Qua trinh tu xay

Qua trinh thuan

Néu hé khong sinh cong hitu ich: ¢T‘)a nhi¢t

AQ<0

SA’ =0 va 8A = p.dV
8Q = dU + p.dV= CdT

Qua trinh Nghich
NLI: 6Q = dU + 0A + dA’= CdT

A

Nhéan cong A<0
Nhan cong tir moi truong:
Qua trinh khong tu xay

Dung d6:V,,H,,AU,,G,,S,
Cuong do:T,,P,,C,,d,

Hé: Trang thai 2
Thong s0 trang thai

Thu nhiét
AQ>0

Pang dp: 8Qp = dH =d(U+PV)= Cp,dT — AQ, = AH

Cp=Cy+R Khi: AH= AU+Ag = AU+P AV= AU+ An, [RT
AHQT = AHtrang thai cubi ~ AI_Itrang thaidau | Dang tich: 3Qy = dU = CydT— AQy = AU |1 PV
AHghich = ~AHihuan 1S ] F=U-TS 1 PV
AHO,, = 3 nAHOS - 5 nAH?S 4
N G=H-TS
=) NAH % ;- 5 nAHO.C : > >
_ “A =AGTAH TTAs <0
_ZAthé vo lien két cti ~ ZAHtao thanh lién két mai 3]
AH | AS | AG | Kha nang phan Grng
NLIT: ds 25_Q - + - | Tuxdayraomoi T
T A 9 9 .
: + - + | Khong tu xay ra 6 moi T
°Q. ., =TdS =dU *dPV T °A —
- - +/- | Tu xay ra & T thap
CuuDuongThanCong.com + + https://fb.'!:'clﬂtail eug:au’ua(téy ra 6’ T Cao
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Can bang

aA +bB S cC+dD

o« PP _clxc? _ Ap
-k pr K. pRryopy K, K. (RT)
AG°=-RT K,
T
Ag =AG°+RT n % =RT Ih —-
K

p
Tai thoi diém dang xét
>, <K, : (A G <0): Phan trng x4y ra theo chiéu dang xét
>, >K, 1 (A G >0): Phan tng xdy ra theo chiéu nguoc lai
> 1, =K, : (A G =0): Phan tng dat can bang

»Chuyén dich can bang
*Tang san pham: Phan ung dich chuyén theo chiéu nghich
*Tang chat dau: Phan tmg dich chuyén theo chiéu thuan
*Tang nhi¢t do: Phan rng dich chuyén theo chiéu thu nhiét
*Ting ap suat: Phan tmg dich chuyén theo chiéu giam s6 mol chat khi
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Vian toc phan trng
aA + bB & ¢C +

Theo chiéu thuén: v. ~kcCc’c’

m: bac chat A,

n: bac chat B;

m-+n: bac phan tng thuan

Phan tmmg don gidn. m=a;n=>b
Phan g phtrc tap: m=a hay m=a,

dD

Theo chiéu nghich: Ve KyCcCo

u: bac chat C,

v: bac chat D;

u+v: bac phan tng nghich

Phan trng don gian: u=c; v=d
Phan rng phtrc tap: u=c hay u #c,

n=b hay n=b
2 ) ) P VT T, T,
Anh hudng cua nhiét do L=y
VTT1 '
dInkT:ET;dInkN:EN | -
dT RT?> dT RT ° L
Tl
* *
E* thu nhigt > Etoa nhiet
Anh hudng cua xtc tac: Kim ham E*

Tang toc E*

CuuDuongThanCong.com

*
xUc tac <E

v=dhayv=d
T, T,
2=y 4o ¥V EY
N T N
T2 Tl
> E*

khdng xuc tac
khdng xdc tac
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Dang nong do Cong thirc tinh Dung dlCh Ioéng
Phan tram _oom, Solvat - | -
A X C.% - D 100 % - AG e Ghi chu
(Phén khoi lugng) m, Chuyén pha | AH | AS
Nong d6 mol c, = Dmol ) 00 (mi /1y KL |- +/- TSy
Vi (M) PTST
Nong do duon _
glur(;n g | =29 (mi L—L + |+ | +- TTsY
ng Vi (M) RoL + |+ | +H- TT->sd/t
X . _ n,(mol ) N . . N % i A
Nong do molan |c,, = ————=1000 (g /kg) |>»Ndng d6 chit tan trong dung dich bio hoa § diéu
I M on (9) kién xdc dinh goi I 6 tan. Ky hiéu o tan : S
No6ng do phan N = x. = >Do tan tinh bing so gam chat tan trong 100 gam
mol 2 n, dung mdi S )10 : chat d? tan.
D, e M Ia phan t& lugng S <0,001 : khong tan.
hs, 12 hé s& chuyén doi. AnB, 5 mA™ + nB™
Néui la hop chat trong phan ting: Ap =ix_ P >Dién ly bac 1
xét cho 1 phan tif chat T arc:  a
>Phan tng trao d6i ion: T IKGC, Ke c 1-a_ ColTa
hs, = s0 ion trao d6i x hod tri clia ion ATY =ik _C_ >0 <5% l-o~1 o= |Fc
»Phan ng oxi hod khi: 7 =ic RT S,
hs, = s6 electron trao ddi " v »Dung dich chét dién ly manh
m, _ C%d _ M_C,, _ D,C, »1=1 dung dich phan tur Hoatdd a, , =, .C,
V., 100 1000 1000 »1> 1 Dung dich dién ly ) ) )
—10C%d = M_C,, = D_C, LN, _ i1 “Az, oz, Vi B
— hanM _ CN CuuDuongThanCong.com No m 4 n—1 Hpsf/ﬁﬁb@om/tallleudlentucntt \/7 - ; Ci Z;
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Cach tinh pH ciia cac dung dich acid — base — mudi — dém.
Né&u nudc nguyén chat & 25°C

Ko™ L dn =110“—> L =du =10 "iongami

pK_ " pK, T14

— pH T pOH “14va pH = pOH = 7
Acid: HA + H,O0 S H,0* + A- »Kz'l*so a
T S
Base:B + H,0O S BH* + OH _, - BH -
b
Xét v6i mot baseLIEN HOP : HA/A: b -
Lo b =k, 10"
K_K, O H - KH20 10
Acid manh Base manh
+ - = - = = +
Cho Ca pH g C, c_. ~c, pH =14 *ig C,
Acid yéu hay Base yéu hay
muoi cua base yéu va acid manh muoi cia acid yéu va base manh
1 - _ 1 -
C .74KC pH = =%k, “1gc, - C..  VK,C, H =7+ =%, *gc,-
H,0 a”a 2 OH 2 :
Mubi cta acid manh va base manh Mubi cua acid yéu va base yéu
_ 1
C +:1O7 pH: C - LKL K, pH:—ﬁKa“LpKa’
H;0 H,0 1 2 2 1 2
Dung dich dém acid Dung dich dém base
T~ a = — C a ~ C = b
[H,0 17 K, pH = pK , ~lg — [OH 17K, — pH = pK , T lg
CCL:IUDUO ThanCong.com c m Cm https://fb.conytailieudientucntt m
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Allnh héding cudla cati ion trong dung dach fiedn iod fan cudla chad fiedn ly
>Tich s6 tan 1a dai lugng dic trung cho tinh tan ctia chat dién ly kho tan
A B, (r) 5 mA™+nB™

- T
T, . =Cc™ f"Cc’ f" =chc fmf) =cmcl " s, Te e
AnB, A" A" Te™ o B" A" 7™ A" B" A" T B™ ALB, AnBhn n"mmf ™™
Ay,
C o Cln T Tae, »Dung dich chua bdo hda, cdc két tha sé ti€p tuc hoa tan
c™ " = »Dung dich bdo hoa, tOn tai cAn bing hoa tan — két tia.
n m AnBn . ,1. ~ N 2 c A A 9 7, A N
/:q i _ »Dung dich quabao hoa, xay ra hién tugng k€t tua cac chat tir
c:A”+ CBmi TAm B, dung dlCh

> lon ciing logi:Thém ion, cb dich chuyén theo chiéu nghich: S
A.B.,(r) S mA™+nB™

» lon khac loai:Thém ion, tang luc ion I— giam hé 56 hoat dé f st
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* Chadt cho electron: chaat khsa

* Chadt nhaan electron: chast oxy houa. Phan wng oxy hoa khw
Quas trinh nhaan electron: quau trinh khea:B + e = B-
Quau trinh cho electron: quau trinh oxy hoau: A - e = - c

+ . = ¢O — In dang kh&
Phes riean coic phui thuoac vago noang #oa cauc chaat theo phsong trinh nE

dang oxy hoa
b _ 00059  Cyina =T 0.059
SRS Vaos 7 lg— 0= ——InK Paos g K
n C o NnF N

dang oxihoa

Quan hes gida thea niean csic ¢ Anode (-) M,IM,™ (C,=..) Il M (C,=..)IM, (+) Catode

voui AG cuga phaan sung (khet)  Qug trinh oxy hod Qué trinh khir
xagy ra trén aiean coic lae: M. - ne — M 0+ M ™ + ne — M
= - .a . a . ¢ ) N ¢ A
L AG B nF(P Kim loai tan ra Kim loai tua vao (ma di€n)
n: Soa flean toa trao Aoal.
F: haeng soa Faraday, F=96500 , -, o 0.059 I Crnao o =¢ °— 0.059 g C nec
O O ) +
C n Coxh(—) n oxh (™)

@: alean thea cuca Alean csic
(volt). N

. . ‘A Q) )
Oa rieau kiean tiéu chuaan noang
roa (hay hoait #0a) cuca taat caa _0.059 " C kn Coxne
cauc chaat seau baeng Aon Vi n C C

Oxh(*T) ~“Kh)
éen to%%llﬂ’ai”g%a Dong di€én chay tr cuc dudng qua cyc am

n e Chaan
%é’% od ﬂlﬁg e S b %l‘? Dong electron chay tir cuc Am qua cuc duong
phép thu dugc dién ndang dva
trén phdn tng Oxh — khit xay
ra trong né

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Qua trinh dién phan

Anod: Thanh dién cuc noi véi cuc
duong, cdc ion 4m chay dén anod  , -
Qua trinh:

Oxy hoa anion hay OH-

Oxy hoa dang khit

Oxy hod dang c6 ¢ nho truGe
Cl -e > 12 (],

40H  -4e —» O, +2H20
2H,0-4e —»> O, +4H*
Qua th&

Battery—

orine gas
Ives at anode

— Cly(g) +2¢e”
Uguosn = Poxn(-yKh(-)
Q) = P T Ma
M. Quéd thé & anod m =

Pracs) cang thip: cang d€ bj Oxy

hoa khi dién phan

Céac ion khong chira oxy
OH-

C4c ion cO oxy

bién cuc kim loai: Kim loai b1 oxy hod

bién cuc tro:

ruds-Qu4 thé 12 hidu sd giita dién th€ phan gidi va stc dién dong cda pin: n= E

Epln - (P(+)

>DPién phin 12 qud trinh Oxh — Khit x4y ra trén bé mit dién
cuc khi cho dong dién mdt chi€u di qua dung dich chat dién

ly hay qua chat dién ly néng chdy

»La qud trinh bi€n dién ning thanh hod ning

Cathod: Thanh dién cuc noi vé6i cuc
am, cdc ion duong chay dén cathod
Qua trinh:

Khtt cdc cation hay H;O*

Khit dang oxy hoa

Khtt dang c6 ¢ 16n tritce

Na*+e — Na

2H,0*+2 e — H, + 2H,0

2 H,0 + 2¢ —»H, + 20H"

Qué thé

Unguosn < Poxn(-ykn(-)

>(Pfd(-) = 0 - Me

Sodium me
forms at ca

Na*()+e™ —

- (P() — Ephan glal

N.: Qud th€ & catod
Orq(, cAng cao: cang d€ bi khir khi
dién phin

n 96500

K, Ba, Na, Mg, Al, Mn, Zn, Cr, Fe,
Ni, Sn, Pb, H, Cu, Hg, Ag, Pt, Au

phan gidi ~ Epin

(P(+)ngoal (P( yngoai

>Qua thé phu thudc: Ban chat va trang thdi bé mit clia chat lam dién cuc, Bin chat va ndng do

ion tan trongdangrdicts,Mat do dong di€n
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