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n. U. MeHpenees,
conocrasnAa CBOUCTBA
Pa3/IMYHbIX 3/1EMEHTOB U
UX COe4UHEHUN,
obHapyxun
CUCTEMATUUYECKYIO
NOBTOPAEMOCTb 3TUX
CBOMUCTB NpU YBEe/IMMEHUN
aTOMHOMW MacCbl 3/1eMEHTa
(1869 r.).




* 1. OnemeHTbl, pacnonoKeHHble No
BO3pPaCTaHMIO UX aTOMHOrO Beca,
NpPeAcTaBAAIOT ABCTBEHHYIO NepPUOANYHOCTDb
CBOUCTB;

2. CxoaHblIE NO CBOUCTBAM 3/1eMEHTbl UMEIOT
nnam 6anskme atomuble Beca (Os, Ir, Pt), unm
nocaeaosatesibHO M 0A4HOO06pPasHO
ysenunumnsarowmecs (K, Rb, Cs);

* 3. ConocTtaBneHue 3/1IeMeHTOB UAK UX rpynn
NO Be/INMMHE aTOMHOIO Beca oTBeyaeT UX T.H.
BAaNIEHTHOCTMU;



e 4. 9nemeHTbl C MaIbiIMN aTOMHbIMUK BECaMM
nmerotT Hanbonee pesKo BbiparKeHHble
CBOUCTBA, MO3TOMY OHU ABNAIOTCA
TUNNYECKUMU 31IeMEHTAMMU;

* 5. BeanunHa aToMHOro Beca 3iemMmeHTa
MOXKeT 6bITb UHOrAa UcnpassieHa, ecn 3HaTb
aHanorn AaHHOro 3/1eMeHTa;

* 6. Chepyet 0XXnpatb OTKPHLITUA €LLe MHOIUX
Heu3BeCTHbIX 3/1IeMeHTOB,Hanpumep,
cxoaHbix ¢ Al uaum Si, c naem (aTomHoOM
maccoun) 65-75.
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epunoguyeckKkaa cuctema 1.11. MeHpenees

Hemetann
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Be

MNa
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MeTtannowabl
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CTAHAOAPTHAA NEPUOAMUYHECKAA TABNIUUA MIONAK

S-3/1eMeHmMbI p-3meMeHmb
1 18
1 H 2 13 14 15 16 17 | He
2 Li Be d-ameMeHme! B C N O F Ne
3| Na | Mg 3 4 5 6 7 8 9 10 11 12 Al Si P S Cl Ar
4 K Ca | Sc Ti V Cr | Mn | Fe | Co Ni Cu | Zn | Ga | Ge | As Se Br Kr
5| Rb | Sr Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd In Sn | Sb | Te I Xe
6| Cs | Ba * Hf | Ta W | Re | Os Ir Pt | Au | Hg | TI Pb Bi Po | At | Rn
7| Fr | Ra = Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg
f-ameMeHmMsI
*maumadoudsl | La Ce Pr Md Pm | Sm Eu G Th Dy Ho Er Tm | ¥b Lu
= aKkmuHoudsl | AC Th Pa L Mp Pu | A&m | CTm | Bk Ci Es Fm | Md Mo Lr




CosBpemeHHaa popmynnpoBKa nepuoanvyecKkoro
3aKOHa anemeHTOoB 1. N. MeHaeneesa:

Ceolicmea sanemeHMOB U UX OOHOMUIHbIX
coeOuUHeHul Haxo00amcsa 6 nepuoou4vecKou

3aeucumocmu om 3apA0a dmoMHbIX Adep
3/1eMeHmMos.




* TeopeTuyecKkune BbiBOAbl HA OCHOBE CPaBHEHMUSA
3/IEKTPOHHbIX KOHPUrypaLuuii aTOMOB:

1. CrpoeHune BHewHeU 060/104KNM arToma
ABNAAeTcA nepuoouyecKou dyHKyueu
3apsa008020 4Yucaa amoma Z.

2. Xumuyeckue ceolicmea 371emMeHMO8
Haxo0amca 8 rnepuoouyeckou 3aeucumocmu
om 3apAada A0pa (NOCKOJIbKY XUMMUYECKue
CBOMCTBA aTOMa OMNpeaenarTca CTPOEeHUEem
BHellHen 060104KM aToma).




3. Homep nepuopa B cucrteme 3/1€eMEHTOB
nA.N. MeHpeneesa paBeH Homepy n

SHepreTu4YecKoro YPOBHSA BHELLUHUX
n opbutanen, 3anonHAemMblX B 3TOM
nepuopae.

e Takum obpasom, no sneKmpoHHoU opmyne
BHewHel o06o0s04kKe amoma  MOXCHO
onpeoeaume, K KaKomy nepuooy
OMHOCUMCA 3/1emMeHm, ecau oaxe O
ceolcmeax 3mo20 3s1emMmeHMa Hu4ye2o0 He
Uu3eecmHo.




4. Yncno snemeHTOB B nepuoae, T. €. ero
L 7R PaBHO  yABOEHHOMY  4uUchay
BHEWHNX opbutanen, 3anonHAEMbIX B
3TOM nepuopae.

5. B 0aHY rpynny nepnoanyecKkon cuctembl
BXOAAT 3N1eMEeHTbI C OAHOTUMHOM

3NEeKTPOHHONU KOHUrypaumem BHeELIHEN
060/104KM aTOMOB.




MNEPHDAMYMETKAS CHETEMR AAEENTOS O3, TR0 EAEE SN

T P ¥ II II BI 3 0 E M E H T O B
NEFUOAEI
i | I m IV W L1 | I Vi
i o
1 H THE
1.008 4,003
2 4|5 6 7 g o 10
= i Be - | - M o F He
5,94 5,01 | 10,81 12.01 14,01 1E,0 14,0 20,18
11 12|13 14 15 16 17 18
=3 Ha Uy Al =i P = [ H A
23,99 24,31 | 86,98 26,09 30,91 33,06 35,45 39,05
19 20 21 22 23 24 25 26 27 28
[ 4 Ca = Ti L] Cr ¥l Fe Co i
£ 39,10 yo,1 yy,oE 41,9 50,9 52.0 5y, gy 55,H5 5,93 5,71
29 20 21 3D 23 24 35 26
2 G Gie A= S By
B3.55 B5.4 B3.1 q12.589 14,82 18,896 19.9 B3.80
37 a8 29 a0 a1 as a3 44 a5 a6
Rb S W &0 i Mo Tc e el Pd
5 B5.41 BB HB.9 ql1.2 92.9 95.94 [9491 101.1 1023 1064
a7 a8 49 50 51 5o 53 54
101.8 g 112.4 114.8 118.1 121.15 121.6 126.89 131.3
55 B 56 % 57 7o 73 74 75 76 | 77 78
E 13239 1371.3 138 .39 178.5 180 9 1838 1BE.2 190.2 1822 1895.1
79 80 21 | 8o 23 5 84 85 26
18E6.8 “ 200.6 g 204.4 201.2 208.3 [210] n [210] [222]
87 gg|** gv 104 105 106 107 108 109
? [223] H [22E61 [2211 H [2611 n [262]1 [263] [2EY4] [2E65] [26E]
58 |59 |60 |61 |62 |63 |64 |65 |66 |67 |68 |69 |70 |71
*
AAHTAHOWAN Cp Pr|Nd|Pm/Sm Eu|Gd Th Oy |Ho |Er|Tm|Yb|Lu
90 |91 |92 |93 |94 |95 |96 |97 |98 |99 [100|101(102(|103
-
AKTHHOMAE 'Th pa| U ([Np|Pu/Am/Cm Bk |CF Es|Fm|/Md/ No|Lr




- ropusoHTaIbHaA
nocneaoBaTe/IbHOCTb  3/IEMEHTOB, aTOMbl

KOTOPbIX UmeloT paBHOe 4ncno
3HEepreTMYecKMX YpoOBHEW, YACTUYHO WU
NOMIHOCTbIO 3aMO0J/IHEHHbIX 3/IEKTPOHaMMU




lNepuoabl




lMepuoabl

NMepuoapbl

H 1*" Mepuopa = 1 NMoaypoBeHb

9 oi lMepuog = 2 lNoaypoBHS

EVIVI ﬂ@p(/l(jﬂ_ =3 HOQ_V[SOBHE

I - r1cpuop = 4 Moayposis




KopoTkue nepunopgbli
* 1 nepuoa (n=1):
2 anemeHTa (1s12)
* 2 nepuop (N=2):
8 anemeHTOB (25 1-22p 1)
* 3 nepuop (N=3):
8 anemeHTOB (35123p 1°3d 9)



ANnHHbIe nepuoabi:

4 nepuona (N=4):

18 siemenToB (4s123d1-194pl-o)
S mepuoa (N=5):

18 siemenToB (5524d105p°)

6 nepuoj (N=6):

32 saementa (6s24f145d106p°)
7 nepuoa (N=7):

32 snementa (7s5f146d107pb),

He3aBepIIeHHbIii



'pynna - BepPTUKA/IbHAA
nocaenoBaTeIbHOCTb 31eMEeHTOB C
OAHOTUNHOM 3N1eKTPOHHOM

KOHPUrypaumen atomos, paBHbIM YUCIOM
BHELUWHUX 3/1eKTPOHOB, OAUHAKOBOM mMax
BaJIEHTHOCTbIO U NOXOXUMMU
XMMUNUYECKMMM CBOUCTBAMM.




oNoXeHue aneKTpoHos 20 neps

I/1EeMEHTOB
3 4 5 6
2,3 2,4 2,5 2,6

2,8,3 2,8,4 2,8,5 2,8,6




O6uwimne aneKTpoHHble popmy/abl BaZIEGHTHOTO
YPOBHA B rpynnax A:

1A rpynna ns' - weno4Hble meTannbl
2A rpynna ns?

3A rpynna ns?np'

4A rpynna ns’np?

5A rpynna ns?np’

6A rpynna ns*np*

7A rpynna ns’np°- rajoreHsl

8A rpynna ns’np°- mHepTHLIE ra3bl




pynnbli
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SA rpynna — MHepTHLIe rassbl







ATTPYNNa — LWenoYHble MeTasbl (Ho He H)

2A rpynna (Ca, Sr, Ba — wenouHosemenbHble METaIBH

, . . / 7
Z L . /e

N N N
\ \ \ u




D/IeKTPOHHanA

il 15225 KoHbUrypauums
LLLe/IOYHbIX MEeTa/I/I0B

il 15%225%2pb3st

_I 15%22522p®3s23p©4s?

_I 1522522p®3523pb4523d104pb5s?
& 15%25%2p°3523p®4523d194p®5524d10 5p°6st



InemeHTbl s-6/10Ka




y

MNepexoagHble meTannbl — d-610K

NMPOCKOK 3/1eKTPOHA

A
I

-



P-6n0K




1 f2 f3 f4 f5 f6 f7 f8 f9 flo f11f12 f13 f



lMepuoduyHocmob xapakmepucmuk
371emeHmoa:

aTOMHbI€ U MOHHbIe paauychbl
3Heprua UoOHM3aLuum
CPOACTBO K 3/1I€KTPOHY
3/1EKTPOOTPULLATENIbHOCTD
BaJIEHTHOCTb 3/1EMEHTOB



1. OpbumansHsili paduyc amoma (noHa) —
3TO pPacCcToAsHUEe OT AApa A0 MAKCMMYMA

3/1eKTPOHHOM NNOTHOCTMU Haunbonee
vAaneHHou opbutanmn sToro atoma, HMm.

* B nepuogax cjieBa HampaBo paguyc aToMa
YMEHbIIIAeTCH.

* B rpynmnax cBepxy BHU3 paauyc aToMa
pacrer.




' OpbutanbHbIN aTOMHbIN paanyc '

-i
/4




OpbuTanbHbIM pagmyc aToma

252 2522p1 2322p2 2522p3 2522p4

Li-2s" o) o) o) @>> @>> @)

Na- 3s? @> > -

Pagunyc ymeHblUuaeTcA

D))
Rb-531®> > > >

Cs-650) ) ) ) >y
- 9)))))

dAned

BoloeanhmuagA




Atomic radius decreases

1A 2A 3A 4A S5A 6A TA 8A

OpbutanbHbIN
; paanyc atoma

@ O
64 69
@ @
% 97

©
©
®
®
&
®
®
©

114 110

163 140 141 143 133 130
265 217 170 175 155 167 140 145




pPOUTaNbHbIN aTOMHbIN Pagunyc



)6bUTaNbHbLIN aTOMHbIU pPa



Ar

10 [lopagkoBbi HOMEP



[MpeBpaweHmne atoma B KaTUOH — NPUBOAUT
K pe3skomy ymeHblleHUuo opburtanbHoro

paauyca.
[lpeBpawieHne aToma B aHUOH MNOYTU He
n3meHsAeT opbutanbHOro paguyca.

R..<R. <R..
Cl*<Cl<ClI-
0,099 0,181um




pObUTaNbHbIN NMOHHbIN pPaau



pObUTaNbHbIN MOHHbIN paguy



2. DHep2usa UOHU3AYUU — 3TO dHeprua,
Heobxoaumana AnA OTPbIBA 3/1IEKTPOHA OT

aToma U npespalleHne atoma B
NONOXNTENbHO 3apAXKeHHbIN UOH
3 —e =3 EnoH [KA/monb]




dHeprma NOHU3aLnu




JHeprua oTpbiBa KaxKA0ro nocaeayloLwero 31eKTpoHa
6onblue, yem npeablayLiero.

C pocTom paauyca SHeprua MUOHU3aLUUN CHUXKaeTcA.

-i
/4




Ne

Na

[TopaakoBbIN HOM




[TopaaKkoBLIN HOMEL



’ [MepnoamnyecKan 3aBUCUMOCTb OPOUTA/IbHOIO
paguyca aToma OT NOPsAAKOBOro HoOMepa

/1IEMEeHTAd.
RHM
030
K
020 - g N a
010 Ar Kr
I:\xHe Ne
170 D —— e Z




JHeprua MOHMN3aLuunu

JJIeMeHT  J,
LI 5,39

Be 9,32
8,30

B
C 11,26
N 14,53




3. CpoOCMeBo K 31eKmpoOHYy - 3TO
3Heprus, BblAenAaArLwWaaca uam
NOrnoLaoLWanca npum 3axeare
3N1eKTPOHA aTOMOM UNUN SHEPrusa,

Heobxoanmasa ana npncoeauHeHus
3/1IEKTPOHA K aTOMY:

3+e=3, F[kaAx/monb]




C pocTom paauyca HeoOXoauM 0oJ1ee
BHICOKMHU YPOBEHb JHEPI UM I

npucoeauHeHUA JJIEKTPOHA.
B rpynnax cpoAacTBO K 9/1eKTPOHY
CHUXKaeTcAa, a B nepuopaax - pacrer.




lNepuoagnyHOCTb U3MeHeHuA F
F, (xJ>x/MOb)

350
w) —

-




4. dneKmpoompuyamesibHoCMb - CBOUCTBO
aToma NpUTArMBaTb 3/IEKTPOHbI OT APYrux

aTOMOB, C KOTOpbIMM OH o0bpa3syer
XMMMNYECKYI0O CBA3b B COeAMHEHMUAX;
9.0. [oTH. ycn. ea.]. 9.0. =% (EuoH + F)

DJIEKTPOOTPULIATEIBbHOCTD OIPeaesIsiIn
IHouHr, MaJsIMKEeH U ApP. YYCHbIE

* MakcuMAaJBHYIO JIEKTPOOTPUIATEIbHOCTh
nMeeT aToM (¢ropa.




OTHOCMTENbHbIE 3/1EKTPOOTPULATENLHOCTH (X,) 3N€MEHTOB rnaBHLIX NOArpynn

H
2,2

He

Li
1,0

1,6

2,0

2,5

3,0

3,3

4,0

MNe

MNa

Ar

0,9
NakHyc Kapn Monwuur K Ca Ga Ge As Se Br Kr
1301 - 1394 0,8 1,0 1,8 2,0 22 26 3,0 -
Rb Sr In Sn Sh Te I
0,8 1,0 1,8 2,0 2,1 2,1 2,7
Cs Ba Tl Pb Bi Po At
0,7 09 1,8 1,8 1,9 2,0 2.2




INEKTPOOTPULATENIbHOCTb 3nemeHTOB NepBbIX
3-X nepnoaos

OD0
40
30

H
20 -
Li

1.0 Na K
00 ———— | | | | | | | 2



nepMO,EI,MLIHOCTb XdPAKTEPUCTUK 3/1IEMEHTOB

CpoAacCTBO K 9N1€KTPOHY

dHeprus MoHM3aLumm

2
3
Y
\

ATOMHbIW pagunyc

CpoAacTBO K 9NEKTPOHY

JHeprna noHmnsaumnm

@ ATOMHbBIN paguyc




AKTUBHOCTb MeTannos

'\ J

Fr|Ra|Ac|Rf|Db|Sg Bh}Hs Mt|Ds [Rg

AKTUBHOCTb MeTannos

AKTUBHOCTb MeTannos




AKTUBHOCTb HemMmeTannosB

MHAKTUBHLE




4

[lepnoanyeckne cBOUCTBA NPOCTLIX BELLECTB U

CITOXHbIX COeAUHEHUN 3TIeMEHTOB
* KNCNOTHO-OCHOBHLIE CBOUCTBA OKCUAOB U
rTMAPOKCUAOB:

B nepuopaax OCHOBHbIE CBOMUCTBA
coeanHEHUuM YMEHbLLAIOTCA, HO
YBE/INYUBAIOTCA KUCNOTHbIE CBOMUCTBA.




1 |V Vv
. 3H, 3H,
3,0;, | 30, 3,0,

e v

OcHOBHOW, KnucnotHbin
AmdoTepHbIN

30H 3(OH), 3(OH);  H,90, H;30, H,30,

OCHOYBaHMe, |\'|3303 H303

\ I J
| | \

Amaoor. Amaoor. Kucnotol
TMAPOKCUA  TMAPOKCUA

30,

Mg Al Si P S
O MgO AlO, SiO, P,O. S
Al{OH);, H,SiO; H,PO,uEEs



MCNOTHbIE CBOUCTBA KUCNOT,
6pa30BaHHbIX 3neMEeHTaMU OQHO

nepuopaa:
H,SiO, - H,PO, — HNO,



B rpynnax oCHOBHble CBOMCTBA COeANHEHUN
YBE/IMYNBAIOTCA, @ KUCNIOTHbIE YMEHbLUAIOTCA.




KucnotHble cBOMCTBa
KMCAOPOACOAEPKAWMNX KUCNOT,
06pa30BaHHbIX INEeMEHTaMn OAHOWU

noarpynnbi:

*H,SO, !
*H,SeO, ocnaﬁeBaIO
*H.TeO,



OTHbIe CBOMCTBa beckucno
MCNOT , 06pPa3oBaHHbLIX INEeMeHTamM

OAHOM NoArpynnbl:



4

KncnoTHO-oCHOBHbIe CBOUCTBA AJ151 OAHOr0O 35IeMEeHTa
3dBUCAT OT CTerneHu ero OKUCJrieHus.

Mn,O; MnO, MnO; Mn,0,
cnabo ocH. am@doT. KUCA. KUCA.

C yBennueHmnem cteneHn oKMcaeHus
3/1eMeHTa PacTyT KUCNOTHbIe CBOMCTBA

OKCUAO0B N TMAPOKCMA0B, HO ocnabnasatoTca
OCHOBHbIe CBOUCTBA.




OKucantTenbHaa cNocobHOCTb NPOCTbIX
BeLlecTB U OAHOTUNHbIX COeAUHEHUN:
B Nepmnoaax yBeanunuBaerTcs;

B rpynnax ymeHblUaeTcs.

Tepmunyeckan yCToMuMBoCTb OA4HOTUMHBIX
coneu:

B nepnuogax ymeHouwaeTca U BO3paCtaeT UX
CK/ZIOHHOCTb K rmaponaunsy,

B rpynnax yBe/muymBaeTcs.




CBoucTBa 3/1IeMeHTOB

eMeHTbl pP-3N1eMeHTbl

eTa/bl, d-a1eMeHTbI 30 u
WU/IbHble MeTannbi, OKMUC/IUTE/IbHasA

BOC-NU cnab. soc-nm CNOoCcobHOCTb
—



* [lepnognyecknmm ABNAKTCA MHOrUe ppyrue
CBOMCTBA COeAMHEHUN: IHEePrusa XMM1M4YecKou
CBA3K, IHTanbNuA, aHeprua N'mbbca v gp.

e Mecmo xumuyecko20 anemeHmas l1C
onpedersisiem e20 ceolicmea U ceolicmea e20

MHO2UX coeduHeHUll.



Teopus. llepuoanueckas cucremMa
3akoHn .. MennageneeBa

OtkpsoiTue 1.U. MeHaeaeeBbIM IEPUOIMYECKOTO 3aKOHA

1. [Io Mepe HaKOIJIEHUsI CBEICHUM O CBOMCTBaX XMMUYECKHUX JIEMEHTOB
BO3HHKJIA HACTOSITENIbHAasE HEOOXOMMMOCTh WX Kiaccupukanuu. Ko BpemeHu
otkpbiTusi [{. V1. MenzaeneeBbIM MEPUOAUYECKOrO 3aKOHA OBLIO M3BECTHO YKe
6onee 60 31eMEHTOB.

2. MHorrne XMMUKH MBITAIUCH pa3padaThiBaTh CUCTEMATHKY 3JIEMEHTOB.
Otum 3anuMaiiuch A. 3. b. lllankyprya Bo @panuuu, JI. FO. Meiiep u U. B.
He6epetinep B ['epmanun, [Ix. A. K. Heronenc B AHMIMM u 1ip.

3. Tak, Hpronenac, pasmernas 3JI€MEHTHl B MOPSIKE BO3PACTAHUS HUX
aTOMHBIX Macc, 3aMETHJI, YTO XMMHUYECKUE CBOMCTBA BOCHMOTO 3JIEMEHTA MOJ00HbI
CBOMCTBAM IME€PBOTO. DTOM 3aKOHOMEPHOCTH OH Jajl HAa3BAHUE 3aKOH OKMAS.
Jebepelinep coOCTaBIsI TpUAAbl U3 CXOAHBIX IO XWMHYECKHM CBOWCTBaM
AJIEMEHTOB M YKAa3blBAJI, YTO B TPHUAJAX aTOMHAs Macca CPEIHEr0 3JIEMEHTa
NpUOIU3UTEIIBHO paBHA CpeAHeMy apu(METHYECKOMY aTOMHBIX MacC JIBYX
KpallHuX 31eMeHTOB. [llaHKypTya pa3MecTuin 3JIEMEHTHI B MOPSIAKE BO3pAaCTaHUSA
UX aTOMHBIX MaccC M0 BUHTOBOU JIMHUHU, ONMMMCAHHON BOKPYT HuiuHiapa. CXOoaHbIe
AJIEMEHTHl TPU 3TOM paclojlaraiuch ApYr oA JpyroM. Meiiep, pa3MecTUB
AJIEMEHTHl B TOPSAKE YBEIMYEHUS MX ATOMHBIX Macc, MOJYYWJI LIECTh TPYIII
MOoI00HBIX AeMeHTOB. OJIHAKO HUKTO M3 HA3BaHHBIX UCCJIEOBATENEH HE CyMel 3a
STUMH OTJEIbHBIMU aHAJIOTUSMU YBUJIETh OJIMH U3 OCHOBHBIX 3aKOHOB XUMHH.

4, 3amaua Obia penieHa B 1869 1. BEMUKUM pyCcCKUM YUEHBIM [IMuTprem
NBanoBuyeM MeHeneeBbIM. OTKPBITHIM UM MEePUOAHMYECKHH 3aKOH U CO3/1aHHas
Ha €ro OCHOBE MNepHOAUYecKasi CUCTeMAa 3JJIeMEHTOB CTaiu (YyHIAMEHTOM
COBPEMEHHOW XUMUHU.

N3ydas cBoiicTBa XUMHUYECKHX 3yeMeHTOB, [l. M. MenneneeB npumén k
BBIBOJly, YTO MHOTHE CBOMCTBA OIPEAENSIOTCS aTOMHOW MacCOW JJIEMEHTOB.
[ToaTOMYy B OCHOBY CHUCTEMATHKH 3JIEMEHTOB OH MOJIOKWJI aTOMHYIO MAacCy Kak
"TOYUHOE, U3MEPUMOE M HUKAKOMY COMHEHUIO HE moijiexamiee”" cBoicTBo. Ilo
MHEHHIO MeHieneeBa, ""Macca BenecTBa €CTh UMEHHO CBOMCTBO €ro, OT KOTOPOTO
JIOJDKHBI HAaXOJIUTHCS B 3aBHCHMOCTH BCE OCTajbHBIE CBOMCTBA. [loaTomy Omike
WJIM €CTECTBEHHEE BCEro MCKaTh 3aBUCUMOCTh MEXJY CBOMCTBAMH M CXOJICTBAaMU
AJIEMEHTOB, C OJHON CTOPOHBI, U ATOMHBIMH BECAMH UX, C IPYTOM CTOPOHBI'".

MeHnieneeB pa3MecTHJI BCE M3BECTHBIE B TO BpEMSI BJIEMEHTHI B MOPSJIKE
BO3paCTaHMsl MX aTOMHBIX BECOB (Macc) M OOHAPYKWII, YTO B TOJYYCHHOM DIy
HaOJIOIaeTCsl OCTENIEHHOE N3MEHEHH CBOMCTB dieMeHToB. Hampumep, B psxy ot
Li k F mo mepe yBenuueHuss aTOMHOM Macchl HaOIIOJANOCh 3aKOHOMEPHOE
M3MEHEHUE XUMUUYECKUX CBOMCTB DJIEMEHTOB M UX COCIMHEHUU. JIuThii sBisieTcs
TUMAYHBIM METAJIOM, y CJEAYIOIIEro 3a HUM DJIEMEHTa — Oepuiius —
METaJUIMYECKHE CBOMCTBA BBIPAXKEHBI YK€ 3HAUMTENbHO ciabee. [lo BenuumHe
aTOMHOM Macchl 3a OepuuieM HAET OOp — DJIEMEHT C HEeMETAUTMYEeCKUMU



cBoiicTBaMu. B psny sneMeHTOB OT yriepoja A0 (Topa MPOUCXOIUT YCUIICHHE
HEMETATTMYECKUX CBOWCTB, U (TOpP YK€ BBICTYMAET KaK TUIWYHBIA HEMETall.
Crnenyrommii 32 GTOPOM 3JIEMEHT — HATPUH — PE3KO OTIMYACTCS MO CBOMCTBAM
oT (hTOopa, HO MPOSABIISAET OOJBIIOE CXOACTBO C IuTUEM. [Ipu nepexoe oT HaTpUs K
XJIOpY BHOBb HaOJIOAAaeTCs IMOCTENIEHHOE Ocia0JeHHe METaNIMYeCKuX U
HapacTaHWE€ HEMETAJUIMYECKUX CBOMCTB. Takum 00pa3oM, dYepe3 Kakoe-TO
KOJIMYECTBO JJIEMEHTOB, T.€ 4YEpe3 ONPEIACICHHBI NEpUOJ HUX CBOMCTBA
noBTOpstOTCA. [lepronuecku MOBTOPSAIOTCA HE TOJBKO XUMHUYECKHE CBOMCTBA
AJIEMEHTOB, HO U (QopMynbl uX coenuHeHuid. Hampumep, nutuii obGpasyer c
KHCIIOPOJIOM coeluHeHue coctaBa Li20; anamoruunyio Qopmyily umeer
coenuHeHue Hatpus ¢ kuciopogom — Na20. JI. . MengeneeB chopmynupoBal
OTKPBITBIA UM 3aKOH TaK:

c60licmeéa npocmulx mes, a maxyice Gopmynvt U CEOUCMEA COCOUHEHUIL
971eMEHMO8 HAX00AMCA 6 NEPUOOUYUECKOIL 3A6UCUMOCHIU OM 6EITUYUH AMOMHBIX
6€C06 31eEMEHM08.

[lepBblli BAapHAHT MEPUOAUYECKOW CHCTEMBI JJEMEHTOB MeHnaenees
omyonukoBai B 1869 r. Bce aneMeHThI OH pa3MecTHl B OPSAJKE YBEIUYEHUS UX
aTOMHBIX MacC, OJJHAKO C TaKUM pacdy€roM, 4TOObl MOJOOHBIE IO CBOWCTBAM
AIIEMEHTHI OKA3aJUCh IpyT Had ApyromM. CXOAHBIE DJIEMEHTHI, BOIIEAIINE B OJUH
BEPTUKAJIbHBI psii, MeHneneeB oObeauHwi1 B Tpynnbl. [locinenoBaTenbHOCTH
JJIEMEHTOB, B IIpeAenax KOTOPON 3aKOHOMEPHO M3MEHSAIOTCA CBOWCTBA JJIEMEHTOB
OT TUIIMYHOTO METAJJIa 0 TUITMYHOTO HEMETalljIa, ObLTa Ha3BaHa MEPUOJIOM.

[Ipu cocraBiieHUH TEPUOAUYECKON cUCTeMbl MenpeneeB, Oepsi 3a OCHOBY
aTOMHBIE MAacChl JJIEMEHTOB, HE OCTaBIIsI 0€3 BHUMAaHHUS M WX XUMHUYECKHE
cBoiicTBa. Tak, B HEKOTOpPHIX Clyd4asx B TaOJuile HAPyIIEH TPUHIIMI
paCIIOJIOKEHUST 3JIEMEHTOB [0 BO3pPAacTaHHWIO UX AaTOMHBIX Macc. Hampuwmep,
TEJUTyp, aTOMHAsi Macca KOTOpPOro OOJblle aTOMHOW Macchl MOJa, CTOUT Iepea
noaoM. B MpoTUBHOM cilydae moja HaxoAWICs Obl B OHOM IPYyIINE ¢ CEPOid, a HE C
XJIOPOM, C KOTOPBIM OH TMPOSIBIISET OOJBIIOE CXOACTBO. Tak e MOCTYMHI YUEHbIN
C MapoW 3JEMEHTOB Kajduid — aproH. ATOMHasi Macca KaJWsl MEHbIIE aTOMHOU
MaccChl aproHa, OJHaKo B TaOyMile Kajquid ObUT MOMENIEH MOCIEe aproHa U OKazalics
B OJIHOM TpyIIie C APYTUMH IIETOUYHBIMU METAIIAMHU.

IIpu cocrasienun nepuoguueckor cucreMs! [[. M. MenaeneeBy npunuioch
MPEOJ0JETh HEMANIO TPYAHOCTEH, CBSI3aHHBIX C TE€M, YTO OJIHH AJIEMEHTHI B TO
BpeMs €€ He ObUTH OTKPBITHI, CBOMCTBA JIPYTUX OBLIM Majo MU3Y4YCHBI, AaTOMHBIC
MacChl TPEThUX OBUIM OMpENETCHBl HEMpaBWUIbHO. YUEHBIA TIIyOOKO BEpWI B
MPaBUIBLHOCTh OTKPHITOTO WM 3aKOHAa, ObUT TBEPAO YOSKIEH B TOM, YTO
MEPUOIMYECKAN 3aKOH OTpakaeT OOBEKTHBHYIO pealbHOCTh. Ha ocHoBaHUM
MEPUOANYECKON CHUCTEMbl OH HCHOpPABUI aTOMHBIE MAacChl pslla DBJIEMEHTOB,
MPEACKA3ajl CyIUIECTBOBAHUE B MPUPOAE HECKOJIBKUX €HIE HE OTKPBITHIX JIEMEHTOB
U JJaXKE OMMCal CBOMCTBA 3TUX AJIEMEHTOB U UX COECUHEHHUI.

DTH 31EMEHTHI OBLITU OTKPBITHl B TE€YEHUE MOCIEAYIOMUX MATHAALATH JIET: B
1875 1. II. O. Jlekok ae byabGoapan OTKpBLI 3jeMEHT HoMep 31, Ha3BaB €ro
rajuiieM; B 1879 r. JI. @. HuUnbCOH OTKpBUI 3JIEMEHT HOMep 21 W Ha3Bail ero



ckanauem; B 1886 roay K. A. Bunkiep oTKpbu1 25ieMeHT 32, KOTOPBIN ObLT Ha3BaH
TrepMaHHUEM.

MenneneeB mnpenckazan (QU3NYECKHE U XHUMHUECKHE CBOMCTBA ITHUX TPEX
JJIEMEHTOB Ha OCHOBAHHMHM CBOMCTB OKpPY’KAIOIIUX MX B TaOJHIE 3JIEMEHTOB.
Hanprmep, aTOMHYI0 Maccy M INIOTHOCTB 3J€MEHTa HOMEDP 21 OH paccuuTan Kak
cpenHee apupMeTHYECKOe aTOMHBIX Macc U IJIOTHOCTEN Oopa, UTTPHUs, KalbIUs U
TUTaHA.

Hwxe B kaduecTBe NpuMepa MPUBEICHBI CBOKWCTBA 3JIEMEHTA C MOPSAIKOBBIM
HOMEpOM 32 — repMmaHusi, KOTOpble ObUIM TMpeAcKa3aHbl MeHeneeBbIM U
BIIOCJIEJICTBUM IKCIIEPUMEHTAIBHO MOATBEPKICHBI BUHKIIEpOM.

Csoticmea snemenma Ne 32,

Ceoticmea cEPMARUA, YCMAHOBIEHHblE

aToMHas Macca — (2]

aromMHas macca — 72,6;

CepBIN TYyTOIJIABKUI METaIL;

CEepbIN TYTOIJIaBKUI METAILL;

IIOTHOCTD — 3,5 r/cMS;

IOTHOCTD — 5,35 r/eMs;

HAOJIKCH MOJIYYaTbCA BOCCTAHOBJIICHUCM

IMOJIy49acTCs BOCCTAHOBJIICHUEM OKCHUA

OKCHJIa BOJOPOJIOM;

BOIOPOJIOM;

dopmyna okcuaa — 0z;

tdbopmyna oxcuga — GeOy;

IWIOTHOCTH OKcuaa — 4,7 r/em®;

IJIOTHOCTB OKkcuaa — 4,7 r/ems;

xyaopug ICls — KUIKOCTB;

xynopua GeCls — KUIKOCTB;

mwiotaocts DCls — 1,9 r/em®;

mwiotaocts GeCls — 1,887 r/ems;

temmneparypa kunerust ICls — 90 °C.

temmneparypa kuneans GeCls — 90 °C.

OTkppiTHE TpeABUACHHBIX MeHaeneeBbIM JJIEMEHTOB U OJjecTsiiee
COBIIAJICHUE MPEJCKa3aHHBIX UM CBOWCTB C YCTAHOBJICHHBIMH OIBITHBIM MYTEM
MIPUBEJIO K BCEOOIIEeMy NMPU3HAHUIO TIEPHUOIMYECKOTO 3aKOHA.

Cnenyer OTMETUTb, YTO MeEH/IeJIeEB COMHEBAJICSI B BO3MOXXHOCTH PE3KOI0
nepexojia OT TAaKUX AKTHUBHBIX HEMETAIJIOB, KaKMMHU SBJISIOTCS TaJOTeHbI, K
meaouyHbiM MetaymiaM. OH [ojiaraj, 4Tro A3TOT Mepexoi JOKEH OBITh Oojiee
MIaBHBIM. Bckope 3TO Hay4YHOE TpEIBHUJICHHWE OIPaBIAlIoCh: OBLIM OTKPBITHI
WHEpTHHIE Ta3bl. B mepuoanueckoit cucreMe He OBLIO CBOOOJHBIX MECT JJISI OTHUX
AJIEMEHTOB, U OHU OBUIM BBIJICTICHBI B CaMOCTOSTENbHYI0 rpymmy. C Ienbio
MOAYEPKHYTh OOJIBIIYI0 XMMUYECKYI0 MHEPTHOCTh ITHX 3JIEMEHTOB TpyIina Oblia
Ha3BaHa HYJIECBOM.

B nHacrosiiee Bpemsi M3BECTHO MHOTO BapUaHTOB MEPUOJUUYECKON CHUCTEMBI
AJIEMEHTOB, OJIHaKO Haubosiee yAoOHOU ocTaéTcs Tabnuua, npeanoxenHas /. M.
MenneneeBbiM. B mepBoHayaibHBI BapuaHT TaOJMILI MO3KE OBLIM BHECEHBI
HEKOTOpbIE JonoaHeHus. YacTs n3 HUX ObLIa ceIaHa CaMUM YUYEHBIM.

K macTosimemy BpeMEeHH TMOIy4YEeH P COSAMHEHUHN THKETBIX 01aropoHbIX
ra3oB, B KOTOPBIX CTENEHb OKHCIIeHUs cocTaBisieT +6 u +8 (XeFg, XeOs, XeOs u
Ip.). B cBA3M C 3TUM UHEpPTHBIE Ta3bl BKIIOYEHbI B BOCHBMYIO TpYMITY
MEPUOIMYECKON CUCTEMBI, B KOTOPOM OHU COCTABIISIOT IIABHYIO MOATPYIITY.




2.2.2. llepuonuyeckasi cucrema 3jaemeHToB /[. U. MenaeneeBa

CoBpeMeHHas NepruoInuecKas CUCTEMA JIEMEHTOB UMEET CEMb MEPUOIOB, U3
kotopeix I, Il m III HazwBaroTcsa manvimu nepuodamu, a 1V, V, VI u VI —
oonvuumu nepuodamu. 1, I1 u 111 mepuoasl copeprkart mo oJHOMY Py JIEMEHTOB,
IV, V.u VI — no nBa psanma, VII nepuon He3akoHUeHHbIM. Bce mepuonpl, 3a
UCKIoUeHueM [, coiaeplkaliero Julllb JBa 3JE€MEHTA, HAYMHAIOTCS IEJIOYHBIM
METaJIJIOM M 3aKaHYMBAIOTCS OJIarOpOIHBIM T'a30M.

B Oonpmmx mnepuomax M3MEHEHHE CBOMCTB IIPH IEpPEXoje OT aKTUBHOIO
MeTallyla K OJIaropoJHOMYy Ta3y IPOMCXOIUT Oojiee IUIaBHO, YeM B MaJbIX
nepuosiax. bonbmme mepuoabl COCTOST U3 YEMHbIX U HeuémuulXx pAnoB. B 3Tux
nepuoAax HaOIIOJaeTcs ABOMHAs MEPUOJAMYHOCTh: MOMUMO XapaKTEPHOTO st
BCEX MEPUOJOB M3MEHEHHUSI CBOMCTB OT INEJIOYHOTO MeTauia 10 OJaropojHOro
raza HaOJI0JlaeTCsl TakkKe HM3MEHEHHE CBOWMCTB B mpenesiax 4€THOro psjga u
OTZEJIbHO — B Ipeenax Heu€THoro pana. Hanpumep, B u€étHom psaay IV nepuona
BAJICHTHOCTh U3MEHSIETCS OT | y Kanus 10 7 y MapraHia; nocijie Tpuabl )Kene30 —
KOOaJbT — HUKEJIh MPOUCXOIUT TAKOE K€ M3MEHEHHE BAJICHTHOCTH B HEUETHOM
pany: or 1 y memm nmo 7 y Opoma. IlogoOHast nBOMHas NEPHOIUYHOCTD
HAOJIOMAETCS U B IPYTUX OOJBIINX IEPHOJIAX.

VY snemMeHTOB YETHBIX PSAIOB MPeoOIaal0T METANIMUECKHe CBOWMCTBA, M UX
ociabjieHHe chpaBa HaJEBO 3aMeEJICHHO. B HEUETHBIX pAgax IPOUCXOIUT
3aMEeTHOE 0CJIabJIeHHE METAJNIMUECKUX CBOMCTB M YCUJICHHE HEMETAJUTMYCCKUX.

Oco60¢ moJioKeHNe B MEPHOINYSCKON CUCTEME 3aHUMAIOT YJIEMEHT HOMep 57
— JIaHTaH — U Ccleaymue 3a HUM 14 3J1eMEeHTOB, OO0BEAMHEHHBIX O
Ha3BaHUEM JIAHTAHOHUJbI. ITH DJIEMEHTHI M0 XMMHYECKHUM CBOMCTBAM ITOXOXKHM Ha
JJAHTaH M OYEHb CXOJHBI MEXay co0o0il. IToaToMy B mNepuUOIUYECKON CUCTEME
JIAHTaHy W JJAHTaHOWJIaM OTBEJCHA OJHA KJIeTKA. AHAJOTMYHBIM O00pa3oM B OJHY
kieTky VII neprona nmoMemeHsl 3eMeHT HoMep 89 — aKTUHUN — U CIEAYIOIINE
3a HUM 14 »IeMEHTOB — TaK Ha3bplBaeMble akTHHOUABLI. OiaeMeHTHl I m III
nepuosioB  MeHneneeB HazBan munuveckumu. lloarpynmsl, coaeprainue
TUMUYECKHE AJIEMEHTBI, Ha3bIBAIOTCS 21a8HbIMU. DIEMEHTBI YETHBIX pAa0oB (s |
u Il rpynn — HEYETHBIX) COCTABIAIOT 10OOUHbBLE NOOZPYNNbL.

DneMeHThl TJIaBHBIX MOJArPYNN MO XWMHYECKUM CBOMCTBAM 3HAYUTEIHHO
OTIMYAIOTCA OT DJEMEHTOB TMOO0YHBIX moArpynn. OCOOEHHO HAIrJSIAHO STO
pasnmuuue B VII u VIII rpynnax nepuoandeckoi cucteMsl seMeHToB. Hampumep,
rnaBHyto noarpynmny B VIII rpynne cocramsitor 6maropoansie rassl He, Ne, Ar,
Kr, Xe, Rn, a mobouHasi moarpyrmnmna npeacrapieHa Tpuaaamu siemeHtoB: Fe, Co,
Ni — B IV nmepuogae, Ru, Rh, Pd — B V nepuoge, Os, Ir, Pt — B VI nepuoze. B
OTJINYKE OT OJAropOJHBIX Ta30B HA3BAHHBIC JIEMEHTHI UMEIOT SIPKO BBIPaKEHHBIE
METaAJUIMYECKHE CBOMCTBA.



Homep rpynmnsl, kak npaBujio, TOKAa3bIBAET BBICIIYIO BAJIECHTHOCTH JIEMEHTA
10 KUCHOpOAY. PAN MCKIIIOUEHUH CyIIECTBYET IS AJIEMEHTOB MOATPYIIBI MEIH,
VII u VIII rpynn. Tak, meab, cepedpo U 30J0TO OOpa3ylOT COCAUHEHUS, B
KOTOPBIX BaJ€HTHOCTb 3THX 3JE€MEHTOB jnocturaer 3. DnemeHT VII rpynmber —
¢GTOp — MMeeT TOABKO BaJCHTHOCTH 1, a BhICIIAs BaJICHTHOCTh JPYTHUX AJIEMEHTOB
o kuciopoay pasua 7. B VIII rpynne BaieHTHOCTh 8 MPOSIBISIOT TOJIBKO OCMUH,
PYTEHUH U KCEHOH.

DJIEMEHTHI TJIABHBIX MOJATPYNI XapaKTEPU3YIOTCA TAKKE BAJIEHTHOCTBIO IO
BoZiopoay. Jletyune BomopoiHble coearHeHus: oOpa3ytor neMentsl 1V, V, VI u
VII rpynn. BameHTHOCTB 110 BOAOPOY IPH HEPEXOAE OT IEMEHTOB IV rpyImsl K
sanemenTtaMm VII rpynmsl ymenemaercs ot 4 no 1. HanpoTuB, BaJIeHTHOCTh 3THX
AJIEMEHTOB I10 KHCIOPOAY B TOM K€ HAIPaBJIECHUN BO3pacTaer ot 4 10 7.

1. XapakTepucTiuka CBOWCTB XHMHYECKHX 3JIEMEHTOB.

1.1. CocTaBHUTb cXxembl I1EKMPOHHBIX KOH@UIYpayuii  aTOMOB XHMHYECKUX JJICMCHTOB.
[TomuepkHYTh BaJCHTHBIE SJIEKTPOHBI.

1.2. HapucoBaTh cxemy pacnpedenenusi 6a1eHMHbIX 1eKMPOHO8 NO opoumansim B OCHOBHOM U
BO30Y>KJICHHOM COCTOSTHUU.

1.2.1. Onpenenuts ganrermHvle 603MOHCHOCHU ATOMOB XUMUYECKUX 3JIEMEHTOB;

1.2.2. OnpenenuTh BO3MOXKHbIC CeneHu OKUCTEHU,

1.3. IIpoananu3upoBaTh X04 U3MEHEHUSI TAPAMETPOB:

a) pazmepuvl amomos;

0) oHepeus uonuzayuu,

B) CPOOCMBO K 2NeKMPOHY,

T) 271eKMpPOOMPUYAMETILHOCHb,

1) YCTAaHOBUTDb 6HYMPEHHIOW NEPUOOUYHOCMb TIO TIEPUOJAM U GMOPUUHYIO NePUOOUUHOCHB TIO
rpynmnam.

1.4. yCTaHOBUTD pacnpocmpaHenHoCms XUMUYECKUX 21eMeHmMOo8 B TIPUPO/IE.

CBOMCTBA ATOMOB
Pagunyc atoma

& ATOMHBII paguyc — panryc HeHTPaTbHOro aToMa
& VoHHbBIe pagiyChl — PaJHyChl 3apSKEHHBIX HOHOB

% Panuychl AHHOHOB - OTPULATENLHBIX HOHOB — 00JIbIIE PAIIYCOB
HeNTPaJbHbIX ATOMOB

%@ Paauychl KATHOHOB MOJOKHTEIHHBIX HOHOB MEHBIIIE) PAIIyCOB
HEUTPAJIbHBIX ATOMOB

Paaunyc aroma
& 10 nepuody ymenvuiaemes cnesa HanpaBo, T.K. POCT 3apsja sapa
& Ilo epynne yeenuuusaemcs cBepXy BHHU3, T.K. pOCT JHEPTETHUECKHMX YPOBHEH
% Paauyc aToMa M CyMMa 3J1eKTPOHOB HA IOCJIeIHeM YHePreTHUecKOM
YPOBHE SIBJIAIOTCH OCHOBHBIMHM XapPaKTePUCTUKAMH aTOMA, TaK KaK
OHH ONpeeJIAIOT BCe 0CTANbHBIE CBOHICTBA aTOMOB



MeTalJIMYHOCTh OIIpCACITACTCA JICTKOCTBIO omoauu QJICKTPOHOB

HemMmeTa/sIMYHOCTH ONIpCACITACTCA JICTKOCTBIO npucoe&uuerm}l QJICKTPOHOB

| - IHepcusn uonulauuu -5T0 MUHUMAJIbHAA SHECPIUA, H606XOI[I/IMa$I JJIA
ompbsled 3JIEKTPOHA OT HCB036Y)K,ZIGHHOFO aToMa,

Cpoocmeo k anekmpony E — sHeprus, KOTopasi vloensaemcsa uiu
noznowyaemca Ha NPUCOEIMHEHNE OJTHOTO 3JIEKTPOHA K HEUTPaTbHOMY
aToMy, C IMPEBPAILIEHUEM €TI0 B OTPULIATEIIbHBIA HOH

DIEeKTPOOTPULATENBHOCTD - OJIyCyMMa 3HEPrUU MOHU3ALUU U CPOJCTBA K
AIIEKTPOHY

_E+1
2

20

AOCoIOTHAs 3JIEKTPOOTPULIATEILHOCTD

OTHOCUTENbHAS ANEKTPOOTPULIATEIBHOCTD (32 €IUHULLY IPUHSITA
3JIEKTPOOTPHULIATETLHOCTD JIUTHS

Camast 00sbIIast SAEKTPOOTPHUIIATENBHOCTE (TOpa

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC CBOMCTBA

Okucaumenu B OOJIbIICH CTETICHU XOPOIIIO HPUCOCOUHAIOM DTICKTPOHBI
(HEMeTaJLIIb)

» Boccmanoeumenu B 607bIIeH CTETICHU XOPOIIO 0MOAOM SIEKTPOHBI
(MeTasLIb)



NS IVIEHEHNECICBOUCHBIINIENM EHTOB;
IO O ANV Y3131V

Xapaktep u3mMeHeHus1 Npu OBWKEeHUN B Tabnuue

rno reoyorizuyl
crieBa Hanpaso

o rp Yzl
CBepXy BHU3

3apsaa agpa

yBenuninBaeTcs

yBenuninBaeTcs

Yucno aneKkTPOHHbIX CNOEB

He U3MeHsemcs

yBenuninBaeTcs

Yucno aneKTpoHOB Ha
BHelHeM

3HEepreTU4eCKOM YpPOBHE

B manbix nepruogax n HeYETHbIX
psinax 6onblINX Neproaos
yBenuumBaeTcs oT 1 go 8 B
YeTHbIX psigax GonbLumx
nepvoaoB PaBHO 22

He U3MeHsemcs

Papuyc atoma yMeHbwaemcsi yBenuiunBaeTcs
3Heprus uoHusauum yBenuyuBaeTcs yMeHbLluaeTcs
CpOACTBO K 3NeKTpOHY yBennyuBaeTcs yMeHbLuaeTcs
AnekTpooTpuuaTentHocTe 30 yBenuuuBaeTcs yMeHbluaeTcA
MeTannuM4yHoOCTb anemMeHTa ocnaGeBaeT yCMnMBaeTCﬂ
Hemetannuunocts ycunuBaeTcs ocnabeBaeTt
OkucnutensHaa cnoco6HOCTL ycunuBaeTcs ocrnabeBaeTt
BoccraHoBuTenbHas ocnabeBaeTt ycunuBaeTcs
cnocobHocTb

XapaktepucTuka arnemeHTa no nonoxexvio e NCM
- MapraHeu

* T[lopsgkoBbii HoOmep: 25.

» CnepoBatenbHo, 3apsg sagpa +25, NpoToHOB: 25, HENTPOHOB: 55-

25=30

* [Mepuop 4. CnepoBatensHO 4 SHEPreTUHECKUX YPOBHS
+ OneKTpoHHas koHdurypaums: 1 s22 s?pé 3s2pb4s23d°

¢ Metann

e BaneHTHOCTb 7
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* Bbicwas creneHb okncnenHns Mn*? -okucnutenb
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Ilepuoanueckuii 3aK0H
IIpumepsl pelieHHs] TUIIOBBIX 32IaHU I

IIpumep 1. CocraBbTe 3JIEKTpOHHYIO (GOpPMYJTy aromMa BaHaus,
MOAYEPKHUTE BAJICHTHBIE 3JIEKTPOHBI. Pacnpenennure 31€KTPOHBI 3TOr0 aToMa Io
KBAaHTOBBIM sueiikaM. K KakoMy 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCA 3TOT
AIEMEHT?

Pewenue. TlopsakoBbIA HOMEpP DdJIEMEHTAa B MEPUOJUYECKONM CHCTEME
COBIIJIaCT C BEIMYMHOM 3apsija A1pa, T.€. UHJIEKC BHU3Y CJIEBa CHMBOJIA 3JIEMEHTA
YKa3bIBa€T Ha KOJMYECTBO IPOTOHOB B SApPE, CIEIOBATEIbHO, B SApE BaHaIHS
uMeeTcs 23 npoToHa. Unciio HEUTPOHOB PABHIETCA PA3HOCTH MEKY MAaCCOBBIM
YUCJIOM (MHIEKC BBEpPXY CJEBAa CHMBOJA) M MOPAIKOBBIM HOMEPOM JJIEMEHTA,
CIENOBATENbHO, B sAApe °,3V maxomurca 28 Heitponos (51 — 23) = 28.

DOneKkTpoHHBIE (POPMYJIBI OTOOpAKAIOT PACHPEIEICHUE SIIEKTPOHOB B aTOME
110 SHEPIeTUYECKUM YPOBHAM W MOAYPOBHAM. [Ipu 3TOM ciefyer yuyuThIBaTh, 4TO
AJIEKTPOH 3aHUMAET TOT JHEPTreTUYECKUIl MOIypOBEHb, Ha KOTOPOM OH Oyner
o0nanaTh HauMeHbIlEH Hepruei. Tak Kak 4MCIIO 3JEKTPOHOB B aTOME 3JIEMEHTa
paBHO 3apsny fA1pa, T.e. ero nopsakoBomy Homepy B Tabnuue .M. Menneneena,
To ans snemeHta Ne 23 — BaHaaus 3JEKTPOHHas (opMmysia, COIVIACHO IIKae
sHepruit (mpasmio KieukoBckoro), Oyer:
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DneKTpoHOrpaUYEeCKUe CXEMbl OTPAKAIOT pacHpe/ie]IeHUE 3JIEKTPOHOB
aTOMOB IO KBaHTOBBIM (HEPreTUYECKUM) siueiikaM. B Kakoli KBaHTOBOH siuelike
MOXET ObITb He 0oyiee JBYX OJJEKTPOHOB C MPOTUBOMNOJIOKHBIMH CHUHAMHU
(mpunnun Ilaynu). OpOuTanu HaHHOTO TMOAYPOBHS 3alOJNHSIOTCA CHaJaua I1o
OJIHOMY 3JIEKTPOHY C OJJMHAKOBBIMU CIIMHAMM, a 3aTE€M 10 BTOPOMY AJIEKTPOHY C
MPOTUBOIOJIOKHBIMU CIMHAMU (TTpaBUIo XyHAA).

S
™ p
NN d
NN N T[T T
N

[l
A wN P

5 35 3OS O

[Mocnenuuit, 23-#f 2MeKTpOH aroma BaHaiWs 3aHuMaeT  O-opOuTaib,
CJICZI0BATEIIbHO, OTHOCUTCS K O-3JIEKTPOHHOMY CEMEHCTBY.

Ipumep 2. OnpenennTh KBAHTOBBIE YHCIIA dIEKTPOHA 2p’, yuHMTHIBas, UTO
3aIl0JIHEHHE OPOMTAJICH HAYMHACTCS C AJIEKTPOHOB, 00J1a1al0IIUX CITMHOM +1/2.

Pewenue. DnekTpoH 2p* HaXOAUTCS Ha BTOPOM DHEPreTHYECKOM YPOBHE,
MI03TOMY IJJaBHOE KBAHTOBOE YMCJIO paBHO N = 2. Ha 3TOM ypoBHE €CTh aTOMHbIE
opbutaim co 3HaueHusMd | = 0 u 1, 4TO COOTBETCTBYET S- W P-OpOHTAIISIM.
JlaHHBIA ~ BJEKTPOH 3aHMMAeT P-opOHTaNb, CJIEIOBATEIbHO, OpPOUTAIBLHOE
kBaHTOBOE 4ncio | = 1. MarHuTHbIE Yncia TaKUX OpOHTAIe MMEIOT 3HAYCHHS -1,
0 u 1. YerBepThlil 31EKTPOH 3aliMeT OpOMTaIb CO 3Haue€HUEM M| = -1, a chuH



TAKOI'o JJIEKTpoHa OyaeT: — 1/2,
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IMpumep 3. Ucxons u3 mooXeHUs Kanus, pyouaus, Opoma, celeHa W a30Ta B
MEPUOINIECKON CHCTEME COCTAaBbTE (POPMYIIBI CISAYIOMIMX COSAMHEHUI: OpoMuIa
KaJlvsl, CeJICHUIa PyOUInst, HUTPUIA KaTbITHS.

Pewenue. TlepeuncneHHble BEmIECTBa MPEACTABISIIOT COOOW COCAMHCHUS
tunuaHbBIXx MeTamwioB (K, Rb, Ca) ¢ tunmuneimu Hemerammiamu (Br, Se, N), B
KOTOPBIX IIOCIEIHUE TMPOSBISIIOT HH3IIYI cTeneHb okuciaeHus. K um Rb —
aJIeMeHTHI | TJIaBHOM MOATPYIIIBI, CJIEI0BATEIBHO, B COSAUHEHUSIX OHU MPOSBIISIIOT
crerieHb okuciieHus +1. Ca — snement Il riaBHO#M MOATPYIIITBI MPOSBISIET CTETICHD
OKHCJICHUS +2.

Hwusmass cremneHb OKHUCICHHS OMpENeNseTcss TEM YCIOBHBIM  3apsjioM,
KOTOPBIM MpUOOpETaeT aToM, MNPHUCOCIUHSS TaKoe KOJHUYECTBO JJEKTPOHOB,
KOTOpO€ HEeoO0XoauMo 1l 0o0pa30BaHUsS YCTOWYMBOM BOCBMUAJIEKTPOHHON
ob6omouku. Br, Se, N mnHaxomarcs coorBerctBeHHO B VII, VI m V rimaBHBIX
NOATrPYNIAaX M MMEIOT CTPYKTYpy BHEIIHErO0 >HEPreTMHYECKOro ypoBHs 4s24p®;
4s%4p*; 2s22p3. CnemoBaTeNbHO, HU3IIME CTEHEHM OKHUCIECHHS y THX 3JIEMEHTOB
Ooyayt pasubl: -1(Br), -2 (Se), -3 (N).

Hcxonss W3 TOTO TMOJOKEHHUS, YTO MOJICKYJBl AJICKTPOHEUTpaNbHBI (T.C.
CyMMa TIOJIOKHUTEIIBHBIX W OTPUIIATEIBHBIX 3apsJ0B paBHA HYJIO) COCTaBIISIEM
cooTBeTcTBYIOIME (popmynel: Opomun kamusi KBr; cenmenupn pyoumms Rb,Se;
HUTpU Kasbius CaszNo.







