Jekuus

Cmpoenue amoma

ATOM XHMMMYECKOTO 3JIE€MEHTAa COCTOUT HU3 «+)
3apANCeHH020 A0pa W OBICTPO JBWIKYIIMXCS HAa
ONpEICICHHBIX  PACCTOSHUAX  OT  HEro  «-»
3APAHCEHHBIX ITIEKMPOHOE.

3apsn snekrpoHa e =1,6:10" Kn; macca -
m =9,11-1 01 k2 (~1/1840 maccsl atroma H).



dnexkmponsl, 001a0a1
CBOUICMBAMU BOJIHLL U
CEOUCMBAMU YACMUUBL, MOV
Haxooumces 6 aAr0ou uacmu
npocmpancmea 60Kpyz aopa.

Oonacme npocmpancmaea,
0151 KOmMOopoil 6epoOAmHOCHb
OOHapyHCceHUs IIEKMPOHA
cocmasaem 95%, nazvieaemcs
AMOMHOU OPOUmMAbIo.




SAnpa aToMOB COCTOSIT U3 MIPOTOHOB M HEMTPOHOB.

IIpomon (p) — anemenmapHuas wacmuua,
oonaoarowas «+» 3apsaoom, pasHviM 3apsoy
1EeKMPOHA.

Heumpon (N) — anemenmapnas wvacmuya, He
oonaoaroulas 3apsoom.

IIpomonwl u Heumponwl - 2 paziuuHbIX
(3apsdiCceHHOe U He3APSHCEHHOe) COCMOSHUS
INEMEHMAPHOU SI0EPHOU YACMUYblL HYKIOHA.



Yuclio IpoTOHOB B SpE XapaKTePU3yeT €Tro
3apsiy (Z.). O01iee 4nciio IpOTOHOB U
HEUTPOHOB HA3BIBAIOT MACCOBLIM YUCTIOM (A):

A=p+N

IHepeusa ceazu a0pa - xapakmepuzyem
YCmMou4usocms s0ep, yem boavuie IHep2ust CesA3u
s0pa, mem OHO YCMOUYUBEI.



Pa3znoeuonocmu xumuueckozo rnemenma,
umerouiue 00OUHAK080€e UUC/IO0 NPOMOHO8, HO
Pa3Hoe UucCi0 HellmpoHo8, HA3blEAIOM
U30MONAMU (2pey. «U30C» -00UHAKOBbII,
«MONocy - Mecmo).

H3zomonwvt umerom oouHaxkoeoe cmpoeHue
INEKMPOHHBIX 000/104€K U 0OUHAKOBbBIE
XumuuecKkue ceolicmea, pa3iuuaromcs OHu
MACCOBBIM UUCIOM.




Ooo3nauenue:

BEPXHULU UHOEKC — MACCOBOE UUCILO;

HUJICHUU UHOEKC — 3aps0 A0pd.
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KBAHTOBBIE UHCJIA
I'1aBHOE KBAHTOBOE YMCJI0 (1)

Onpe@eﬂﬂem 603MOJICHbBlIE IHEpcemuUuecKue
COCMOARUA ITIEKMPOHA 6 AmMoOMeée.

n=1-+ow
J1J11 pealbHbIX aTOMOB:

n=I1,234195,6,7



Hanmenblien s3Hepruei 31eKTPOH 001aa1aeT
npu n =1, ¢ yBeIIMUYCHUEM 71 DHEPIUsl DJICKTPOHA
BO3pACTaeT.

Cocmosnue IIeKmMpPOHA, Komopoée
xXapakmepusyemcs OI’lpeoeJleHHblM JHAYCHUEéM
SJIAGHO20 K6AHMO6020 HuUdl/id, HasbvledemcH
IHEpceMUHUECKUM VDOGHEM.




OnpenenscTt pazmep 3J1eKmMpPOHHO20 001aKa
(vem Oonvbule n, mem boavuie pazmep oonaxa).

DJIEKTPOHBI, C OJMHAKOBBIM 3HAYCHUEM 71,
00pa3yroT B aTOME BJICKTPOHHBIC 00IaKa
NpUOIUUMENTbHO 00OUHAKOBO20 pazmepa.



OpoOuTajibHOE KBAHTOBOE YHCJI0 (/)

dopma 3JIeKTPOHHOr0 00J1aKa OIpeACIseTCS
OpOUMAIbHBIM KEAHMOBBIM YUC/10M |, KOTOpOE
MOKET IPUHUMATh 1I€JI0YHUCICHHBIC 3HAYCHUS:

[ =0+ (n-1)



Cocmosnue IIeKmMpPOHA, Komopoée
xXapakmepusyemcs OHPBOBJZBHHblM JHAYCHUEM
l, HaA3bleaemcs IHepeMmUUYECCKUM nodypoeueM.

l

ByKBeHHoe
0003HAYEHHE
- TIOIyPOBHS

Dopma '
P " CI0XH. | CIIOXH.
opburann . .




MAardMTHoe KBAHTOBOe YUMo (m)

OpueHTanus  DJICKTPOHHOTO  O0OJlaka B
IIPOCTPAHCTBE ONPEEIISACTCA 3HAYCHUEM
MAZHUMHO20 K6AHMOB020 YUCIA M.

HpI/IHI/IMaCT HCJIIOYUCIICHHBIC 3HAYCHMUAL.

m = - I+(0)+ +I



Hexkoropomy 3HaueHHE / COOTBETCTBYET
(2[+1) BO3MOXKXHBIX 3HAYCHUU M1, T.€.
B03MOMCHBIX CROCO008 PACHOSI0HCEHUS
INEKMPOHHBIX 00J1AKO8 8 NPOCMPAHCmEe.

COCTOSIHME BJIEKTPOHA C ONPEACICHHBIMU
3HAYCHUSIMU KBAaHTOBBIX UMCEI B, [ 11 m
(onpeoenenHbiMu pazmepamu, hopmou u
opuenmayueu 0oJ1aKa 8 NPoCMparncmee),
HA3bIBACTCS AMOMHOU IJICKHPOHHOU
opoumaJsio.



0 (s)
1 (p)
2 (d)

30

0
-1, 0, +1
-2,-1, 0, +1, +2
3,-2,-1, 0, +1, +2, +3







CnuHOBOE KBAHTOBOE YUCJIO ()

XapakTepu3yeT coOCmeeHHoe epauiamenbHoe
OsudIceHUe IIeKMPOHA 80KPY2 ceoeil ocu (0T
AHITL.«SPin» - BpalllcHUE, BOJIYOK ).

Ipunumaem 3nauenun: g—=-

]
2" 2



S=-1/2
g=+1/2 o

Vv

Ycnoenoe ooo3nauenue: m



MHOIr03JeKTPOHHBIC ATOMBI.

PacnpeaejaeHue 3J1eKTPOHOB 10 YPOBHAM,

IHHOJAVPOBHIM M ATOMHBIM OpﬁI/ITaJIHM

Hucno anekmponos, 8paumiaroumuxcsa 60Kpy2
a0pa, coomeemcmeyem «+» 3apaoy aopa.



1. Ilpunyun naumenvuieit Inepcuu
(21ekmpon, ecezoa cmpemumcs
3AHAMb CAMbIU HU3KUU
IHEP2eMUYEeCKUll YpPoeeHb, m.e.
g6Hauae 3aNOJHAIOMCA YPOBHU ¢ h =1,
3amem n =2 u m.o.).




2. IHlpunuyun
Hecoemecmumocmu (RPUHUUN
Ilaynu) — 6 amome ne moxcem
Oblmb 2 IJ1eKmMpPoHo8E,
XapaKmepu3ViouiuxXcs
00UHAKOBbIMU 3HAYECHUAMU
8CeX K6AHMOBBIX YUCE, M. e.
0151 KAX#CO020 IJIEKMPOHA
xXapaKkmepeH Ce0i Hadop
K6AHMOBBIX YUCEIL.

Bonvgheanz IHHAY/ITH
(1900 2 — 19582)



Hucno IJNEKMPOHO6 6 JHEPDEMUUECKOM CilOo€
Onpeéeﬂ;zemc;z SHAYECHUeEM 2/ll. K6AHMO6020 HUucild

no hopmyne:
— 2
N =2n
B coomeemcmeuu ¢ npunyunom llaynu,
MAKCUMATIbHOE YUCO D]IeKMPOHO8 HA

NOOYDOBHSIX.
2 6 _gl0 4
s5 p% d f



3. Ilpaeuno Xynoa —

nO AMOMHBIM OPOUMATIM
21EeKMPOHbL
Dpacnpeoenaomcs maxKum
00pa3om, Umoobl
obecneyunb

MAKCUMAJIbHOE SHAYECHUE

CYMMAPHOCO CNUHO6020
ucjid

AN

Dpuopux XYH/I
(1891 - 1974)







B COOTBETCTBUM C RPUHUUNOM HAUMEHbULCH
IHEep2uU U C TIOMOILUBIO K8AHMOBBIX YU Cel TIONYYarT
T.H. «UOeaIbHblU» PAO PACTIPENCIICHUS DIIEKTPOHOB.

1s° 2s° 2p° 3s° 3p® 3d"? 45° 4p°® 4d"?
411552 5p0 5d10 5f 65° 6p° 6 61"
752 7p® 7d107f14



IIpasuno Kneukoecko2o
— gHauae INeKmpoHamu
3ANOJIHACMCA MOMm
nOO0YpO6eHb, 011 KOMOPO20
Munumaabna cymma (n+l),
HpPU 0OUHAKOBBIX 3HAUCHUAX
IMOU CYMMbL
npeonoumumenbHeu
nOOYpPO8EeHb C MEHbULUM
3HaYeHuem n.

Bceeonoo Maepukuesuu
Kneukoeckuii

(1900-1972)




1 2 3 3 4 5 4 5

1+0 2+0 2+1 3+0 3+1 3+2 4+0 4+1

Is? 2s° 2p® 3s° 3p° 3d'" 45 4p°

6 7 5 6 7 ] 6

4+2 4+3 5+0 5+1 5+2

4d'? 44 5  5p° 5410 §5A4 6467

6+0



6+1 6+2 6+3

6p° 64" 6f"

7+0

7+1

7+2

10

7+3



B coomeemcmeuu ¢ npasunom Kneuxkosckozo
Gdopmupyemcst peaibHblil P pacnpeoeleHusl
INEKMPOHOB.

1s° 2% 2p° 3s° 3p° 45 3d'° 4p®

58 4d'’ 5p° 6s° 4% 54" 6p°
s 6dt 70 6f



DJEKTPOHHbIE U 3JIEKTPOHHO-CTPYKTYPHbIE

(rpaduyeckne) hopMyJIbI

AnexmpoHHble PopMYTbl NOKAZLIBAIOM
pacnpeoeneHnue 1eKmpoHo8 no YPOSHIM U
NOOYPOBHSIM.

INeKMpPOHHO-CMPYKMYPHbLE — NO AMOMHBIM
opoumarsim.

[Io aToOMHBIM OpOUTANISIM PACIIPEACIISIIOT 27IeKMPOHbI
BHEUIHE20 CN10A U d-nodyposns npeovioyuiezo cios
(0n5 d-31emenmoa).



Se (+34)
15°2s°2p°3s°3p®4s°3d'%4p?

wIAAIE] -

4

2
4s” 4p
Banenmnocmo (W) onpeoenaemca uuciom
HeCnapeHHbIX I1eKMPOHO8 HA BHEULHEM YPOGHE.



Yucno HecnapeHuvix 31eKmMpoHO8 MONCHO
yeenudums 3a cuem OONOJHUMENbHOU IHep2Ull U
nepesooa amoma 6 6030)YHCOEeHHOe COCMOsSIHUE.
3ampauennas s3Hepusi KOMNEeHCUpyemcs dHepauel

Komopda:s 8bl0eNAEeMCs npu 06]?6130861HMM XUMUYecKkou
C6A3U.

Ilepexo0wl 31ekKmpoH0o8 803M0OIHCHBL MOILKO
8 npeoenax 00H020 IHEP2EeMUYECKO20 YPOBHA
Ul Ha NOOYPOBEHb HUIICE.



Se * (+34)
1S22S22p63S23p6ﬂ23d104234_611

ey NN N

4s* dp’  4d’

Banenmmnwie 603morncnocmu




Se ** (+34)
1S22S22p63S23p6ﬁ13d104234_612

6



Zr (+40)
15°25°2p°3s°3p°4s°3d'4p° 55%4d-

RN, R

4_612 5 SZ



Zr "(+40)
15°2s°2p°3s°3p°®4s°3d'4p° 55-4d°5p*

IZIIIIIJEEED
W=4
4d° 5s!



Iepuoouueckuit 3axkon /[.H. Menoeneesa

(1869 2)

1. U bepuyenuyc (llleeyus) 6 nauane XIX eexa pazoenun
6ce d/1eMeHmbl Ha Memaijibl U HemMemaJiibl.

2. B 18292 U Jlooepeiinep (I epmanus) npeonodxcun

CCPYNNUPOBANL CXOOHbLE NO CEOUCMBAM IIeMEHMbl 8
mpuaowl.

Cl, Br,I; K, Rb, Cs; Ca, Sr, Ba



3. B 1864 2. /[oc. Hvronenoc (Aunenus) pacnpeoenun ece

uzeecmmHsle oJleMeHnbl 6 pﬂ(), 6 FZOpﬂ()KB 603pACMAHUA
AMOMHbBIX MACC.

4. B 1864 2. IO. Mauep (I epmanus) onyoauxosan maobauyy
leMeHmos, U3 KOmMopou OOHAKO He BblmeKald
nepuoOUYHOCHb USMEHEHUST CBOUCHE I/IeMEHMO8.

B ocHOBe Bcex 3THUX KJIACCH(PUKALMU JIEKAJIN
CJIy4YaWHbI€ CXOACTBA M CJYYauHbIe TNPU3HAKHA
3JICMEHTOB, OHH BBIABJISAJIN 3aKOHOMEPHOCTH
TOJBKO B psax OJIM3KUX 110 CBOMCTBAM 3JICMECHTOB.



JLU. Menoeneeg B OCHOBY
KJI1aCCU(DUKAIIAN TOJTOKHI
aTOMHBIN BeC (aTOMHYIO Maccy)
3JIEMEHTOB.

PacnosioxuB BCE€ U3BECTHBIC
toraa (63) 2JIEMEHTHI B
OPSAKE BO3PACTAHUS UX
ATOMHBIX MacC U C YU4E€TOM HX
CBOMCTB, OH C(DOPMYJIUPOBAI B
1869 r. nepuoanyecKuu
3aKOH:

JI.U. Menoeneees
1834 2. — 1907 2.



Cospemennas QopmMyIuposKa 3aKOHA.

Ceéoiicmea 31emenmos u ux coeoOuHeHu
HAX00AMCA 8 NEePUOOUUECKOU
3A6UCUMOCTIU OM NOJIONICUMETbHO20
3apaoa aopa.



CTpYyKTYpa nNepuoaAu4YecKOd CUCTEMBI

Cucmema cocmoum u3 nepuooos u cpynn.

Ilepuoo coCTaBIISIOT DJIEMEHTHI, ¥ KOTOPBIX
3aII0JIHACTCS JICKTPOHAMM OJWHAKOBOE YHCJIIO
KBAHTOBBIX CJIOCB.

Homep nepuooa coBnagact coO 3HAYCHUEM
[JIABHOI'O  KBAHTOBOI'O  YHCJIAa  BHEIIHETO

IJICKTPOHHOI'O CJIOA.



rPYynnsl SNEMEHNTOB
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I pynny COCTaBIISIIOT DJIEMEHTBI, UMEIOIIME
OJIMHAKOBOE YMCJIO BAJICHTHBIX 3JIEKTPOHOB.

S U P —DSBJICMCHTEI IIOMCIICHBI B I'PYIIIILI 110 YHUCIIY
SJICKTPOHOB BO BHCIIIHEM SHCPI'CTHUYCCKOM YPOBHC.

d—>J1eMEHTBI IIOMEIIAIOT B IPYIIIBI IO CYMME S-
DJICKTPOHOB BHEIIHETO CI0s U d-2JIEKTPOHOB
IPEAIIECTBYIONIETO CIIOA.

Bce f—aeMeHTBI ABISIIOTCS SI€MEHTAMU 3
rpynIbl, 00pa3yroT 2 ceMmencTBa u3 14 CXOmHBIX MO
CBOMCTBAM DJIEMEHTOB (1aHMAHOUObl, AKIMUHOUODL).



DJIEMEHTBI KaXXA0W IPYIIIbI HOAPA3ACISIOTCS
Ha MOJATPYIIIbL: 21A8HYI0 U ROOOUHYIO.
llooepynna — smo eepmuxanvuwvlil psio
1EMEHMO08, UMEIOUUX OOHOMUNHOE
NEeKMPOHHOE CIMPOEHUE U ABTAIOUIUXCS
INEKMPOHHBIMU AHATIO2AMU.

S U P —oJeMennvbl cocmaesiAirom ci1d6H)Y 0

nooepynny (A);
d—onemenmol — nobounyio (B).



[ 1asnyro nooepynny 8 epynnvi cocmaesusiom
unepmuuwle (bnazopoonwvie) caszvl. He, Ne, Ar,
Kr, Xe, Rn, umerowue cmpoenue eneutnezo
2NEeKMpPOHHO20 105l ns’np°.



CBo¥MicTBAa CBOOOTHBLIX ATOMOB

3aBHCHUMOCTh aTOMHBIX paJIMyCOB OT 3apsjaa sjapa
HUMCCT IICPHUOANYCCKHUHN XaAPAKTCP.

B npeoenax oonozo nepuooa c
YBEJIIMYECHUEM 3apsi/ia pa3Mepbl aTOMOB
YMEHbUWAIOmMcA. ITO CBA3AHO C YBEIIMUYECHHUEM
IIPUTSKEHUS DJIEKTPOHOB BHEIIHETO CJIOA K SIIIPY
10 MEPE BO3PACTAHMS €I0 3apsa.



IIpu nepexooe k crneoyrouiemy nepuooy,
Dpaouycvl amomos Y8eaudusaromcsi.

B npeoenax noozpynnuel ¢ BO3pacTaHUEM
3apsiia sapa pa3Mepbl aTOMOB Y8eTUUUBAIOM CA
(B rpynmax paJnyc BO3pacTaeT CBEPXY BHU3).



CrtocoOHOCTH aTOMOB JIETKO OTHABaTh

BHCIITHHUC 3JICKTPOHBI U IIPCBPAIIATHCI 68 « +) -
SAPAINCEHHBIE UOHBL ABJIACTCA HanooJee
XAPAKTCPHBIM XUMUUECKUM CBOUCMBEOM

MEMmMaiiloe.
J1J1 OTphIBA DJIEKTPOHA OT HEUTPAJILHOI'O

aroMa HEOOXOAUMO 3aTPAaTUTh HEKOTOPYIO
YHEPIUI0, KOTOPas Ha3bIBACTCS IHEpuell

uonuzauyuu (Er, 3B).




B nepuooax >HEprus HOHU3ALUN 803PACHaem
CJI€Ba HAIIPABO, YTO BBI3BAHO CKATHEM
AICKTPOHHBIX 000J0YEK aToMa BCIICACTBHUE
YBEJIMYCHUSA 3apsijia sapa.

B 2pynnax cBepXy BHU3 DHEPIUA MOHU3ALIUHU
YMeEHbuiaemcs BCICICTBUE YBEIINYCHUSA
paauyca aroMa U 3KpaHUPYIOIIETO JEUCTBUS
3JIEKTPOHOB.



Hememannvt Ha000pOT XapaKTEPU3YIOTCS
CIIOCOOHOCTBIO MPHUCOEUHSTH SJIEKTPOHBI C
O00pPa30BAHUEM (-»-3APSHCEHHBIX UOHOB.

IHepaeus, Komopas 8bloensemcs npu
NPUCOEOUHEeHUU INEKMPOHA K amomy,
Ha3bleaemcs IHep2uell CPoOCmea K 3J1eKmpoHy

(Ecp, QB)



Y amomoe nememannoe cpoocmeo x
IEKMPOHY 8ce20a «+» u mem 0onvuie, uem
O1udice K UHEPMHOMY 2a3Y PACHOTIOHCEH
IIeMeHm.

B nepuooax >neprusi CpoacTBa K dJIEKTPOHY
go3pacmaem CIIEBA HAIIPaBO, 68 PYHNAX —
YMEHBIIIAETCSI CBEPXY BHU3.



