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2.3. Tonoxenne 3nementa B Ileproameckoii cucreme
H CTPOEHHE 3JeKTPOHHON 000J09KH aTomMa

VassumbiM MectoM TTeproauueckoro 3akona cpasy TocJie ero or-
KPBITHS ObL1a HEBOIMOXHOCTb OGBSCHEHMS TP 1 U M H bl LIMKIMYECKOTO
TIOBTOPEHHSI CBOMCTB 3/IEMEHTOB YBETHYEHUEM OTHOCHTENLHOM MACCHI
HX aToMOB. Bosee TOro, HeCKONBKO Map 3/eMEHTOB PacrosoXeHsl B
Tleprommieckoii cncteMe ¢ HapymieHHeM TIOpsKA POCTa 3HAYEHMA
OTHOCHTENILHOM aTOMHO# Macchl. Hampumep, aproH ¢ OTHOCHTeTbHOM
ATOMHOM Maccoii 39,948 3annmaer 18-e MecTo, a Kamuif, OTHOCHTENb-
Hasl aTOMHasi Macca KoToporo 39,102, umeeT nopsiIKoBbIit HoMep 19.

TONBKO € OTKPBITHEM CTPOEHUS! ATOMHOTO SIPA M YCTAHOBIEHHEM
(DU3MYECKOTO CMBICIA TIOPAIKOBOTO (aToMHOTO) HOMepa 3MeMeHTa
CTaJIO NMOHATHO, YTO 3JIEMEHTHI B ]'lcpuonuqecxon CHCTEME pacrosio-
KEHBI 6 NOPAOKe YEEAUHEHUR NONOHCUMENBHOZ0 3APAOA UX AMOMHBIX. A0ep.
C 370l TOYKM 3PEHNS HMKAKOTO HADYIICHWS B NI0CTEAOBATENBHOCTH
MeMeHTOB: 1sAr— 3K, ,Co—xNi, s;Te—s31, 9 Th—g,Pa — He cymee-
cTByeT.

CrienoBaTebHo, B COBPeMEHHOM TpakToBKe [Tepuonnyeckmii 3a-
KOH yCTaHABJIMBAeT:

CBOMCTBA XHMHYECKHX 3JIEMEHTOB H 00pa3syeMbiIX HMH BemeCTB Ha-

XOAATCA B NEPHOJAHYECKOH 3ABHCHMOCTH OT BeJHIHHBI 3apana ux

ATOMHBIX szep.

Crpoenue 3/1eKTPOHHOH 0GONOKH aToMa

Or 3/1eMeHTa K 3/1eMeHTy HaBIIoNaeTCsi MOHOTOHHOR BO3pacTaHue
3apsna suiep aToMoB Ha exumuuy. ITodemy Xe CBOWCTBA 37EMEHTOB
M3MEHSIOTCS CKaYK00Gpa3HO: B IepHo/e HabmonaeTcs NoCTeneHHoe
ocnabeHne METALTHYECKUX U YCHIEHHE HeMeTALTHYECKHX CBOJICTB,
3aBepluaeTCs 06O nepuon 61aropoIHsIM raoM, a 3aTeM caenyer
PE3KHMIt TIEPEXO/l K TUITHYHOMY LIENOYHOMY METALTy.
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JLnst OTBeTa Ha 3TOT BOMPOC BCIOMHMM, YTO CBOHCTBA 3JIEMEHTA 1
€r0 COeJMHEHMI ONPENENAIOTCS, MPEXIEe BCEro, CTPOCHUEM BHELIHe-
TO M NMPEIBHEITHET0 SHEPreTHIECKUX YPOBHEi. DIEKTPOHBI Pacmosno-
KEHHBIX [TYGXe CJI0EB He YYacTBYIOT B 06Pa30BAHMH XHMUYECKHX CBSI-
3e#f, MX «0GEperaioT» OT 3TOr0 BHEWIHWE SNIEKTPOHBI, HA3BIBACMBIE
Banenmuomu. Y 31eMEHTOB OGOYHBIX TIOATPYIIT K BATCHTHBIM TOMH-
MO BHEUIHETO SHEPreTHYECKOrO YPOBHS OTHOCSTCS TaKXe 3NIEKTPOHBI
3aNONHSIOUMXCS d-OpouTaNeil. DHePreTHUeCKH MeHee BHITOIHBIE VIS
9NIEKTPOHA 3d-0p6UTATH HAUMHAIOT 3AIIONHATHCSA TOMBKO TOCHE 4s-
TOAYPOBHS, YTO HAMJISIHO AEMOHCTPUPYET 2/IEKTPOHHAs KOHUTypa-
1Msi, HalpMMep, aToMa THTaHa:

2Ti 1522822p5393p%4523d?

Takum 06pasoM, MCTHHHAs NPHYMHA CXONCTBA CBOMCTB XMMHUe-
CKHX 9JICMCHTOB 3aKJII0YAETCS 6 MEPUOOUHECKOM NOGMOPEHUU H1eKm-
i KON oa. x 24€ ; TIPOLLIE TOBOPSI, CTPO-

©HHsI BHEITHETO W MPEBHEIIHETO SHEPTeTHYECKUX YPOBHEIL.

Hanpumep, Bce anemeHTs! r1asHo# moarpymms VII TpYNnbl UMe-
10T 110 CeMb BAJICHTHBIX IEKTPOHOB; MX ICKTPOHHAs KOH(bUIyparms
nsnp’, TIe n — HOMep NepHOMIa, B KOTOPOM PacrioNoXeH 3JIEMEHT, H,
CJIENOBATE/ILHO, HOMEP BHELIHErO 3HEPreTHYecKoro yposHs. YHCio
BAJICHTHBIX 9JICKTPOHOB COBMIAJlaeT C HOMEPOM TDYIITBI, B KOTOPOK
PACTIONIOKEHBI SMEMEHTBI, 3 TAKXKE C BBICIIEH CTEMEHbIO OKUCICHHS
aTOMOB (B IaHHOM cJIy4ae +7 3a HCKITIOYEHHEM CaMOro NIEKTPOOTPH-
UaTeNbHOro 37eMeHTa (hTopa, KOTOPEI He MPOSBISET MONOXHTEb-
HBIX CTeTIeHe# OKUCIIeHHs).

BhimonHsieTcs: m 31 3a8KOHOMEPHOCTb LI /EMEHTOB TIaBHOI
TOATPYIITBI BTOPOiA rpyrinbi? OKa3biBaeTesi, BHIMOAHsETCs. JIBa BaneHT-
HBIX 3JICKTPOHA aTOMOB GEPHIUINSI, MATHUSI, KAJIBIMSA, CTPOHIIHS, 6a-
DHsl, pausi UMEIOT KOH(UIYPAILMIO ns’, MMEHHO MO3TOMY MX CBOM-
CTBa 1OX0XH. Hannume 1BYX BaTeHTHBIX 3/1€KTPOHOB ONpeneNsieT X
mojioxkenue B [lepuoanyeckoil cucreMe: Bropasi rpymnma.

Kak xe 6bITh ¢ 21eMeHTaMu 10604HbIx noarpyrm? Ects i cxol-
CTBO B CTPOCHHH aTOMOB, CKaXeM, KpeMHUsl ¥ THTaHa? [lns anemeH-
TOB IJIABHOM MOArpymIbl [V rpynmbl 3/eKTpOHHas KOHGbUrypaLus Ba-
JIEHTHBIX 3JIEKTPOHOB 71s’np>. DNeKTpoHHAs copmyna snemeHToB mo-
60uHo# noarpyrmsl — THTaHa (Ar)3d*4s?, wupkonms (Kr)4d?Ss2. Cxon-
CTBO 2JIEMEHTOB IT0GOYHOI MOATPYNITIBI [V IPyMIIbI € 3/1EMEHTAMM IJ1aB-
HO¥ TIOATPYNIIBI B TOM, YTO YHC/IO BAICHTHBIX M1EKTPOHOB PABHO ye-
THIPEM H, KCTATH, COBMAZaeT ¢ HoMepoM rpynmbl. Ho pasmeuierue
STHX YETHIPEX MEKTPOHOB Ha OPOMTAISX PA3THYHO, YTO, ECTECTBEH-
HO, OTPaXaercsi Ha crenupuKe CBOHCTB.

Takum o6pasom, nonoxenne snementa B [leprnoanyeckoit cucre-
ME HanpsMYyIo CB3aHO C €ro 3J1eKTPOHHON KOH(uUrypauuei.

HanpoTis, MOXHO JIeTKo ONpe/Ie/Th ONOKEHHE 2/IeMeHTa B Tab-
Jmue Menieneesa 110 TONHO 31EKTPOHHON (OPMyie: IOCTATOUHO
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TOACYHTATh YUCIO JIEKTPOHOB B aTOME (BEPXHME MHICKCHI (OpMY-
JIBI) M TIOTYYHTh MOPSUIKOBBIA HOMep a/eMenTa. Hanpumep, aneMeHT
C 2/IeKTPORHOI KoHurypaumeit 15252p63s?3p®4s?3d'4p? — 310 rep-
MaHMi 2 +2+6+2+6+2+10+2=32).

B pesyJIbTaTe Mbl NIPHILTH K HECKOJIKHM BaXHBIM BBIBOZIAM.

1. CBOMCTBa XMMMYECKHX 2JIEMEHTOB HAXOISTCS B IEPHOIUYECKOI
3aBUCHMOCTH OT BEJIMUMHBI MOJOXHTENLHOTO 3apsia MX aTOMHBIX
sanep.

2. TIpuuMHa CXOACTBA B CBOWCTBAX 3JIEMEHTOB OJHO# IPYIIIbI 3a-
KITIoYaeTcsl B MEPHOIMYECKOM TOBTOPEHMH KOH(MUIYpaLuu BaleHT-
HBIX 2JICKTPOHOB.

3. HoMep BHEIIHEro SHEPreTHYecKOro YpOBHSI aTOMa COBIIAAaeT C
HOMEPOM TIEPHO/IA, B KOTOPOM PACIIONIOKEH JMEMEHT.

4. Yucao BaIEHTHBIX IEKTPOHOB, KaK MPaBUJIO, COBNAAAET € HO-
MepoM Ipynmsl anemenTa B [1epHOIMIECcKoil cHCTEMe M €ro BhICIIEH
CTENEHBIO OKUCIICHHS B COCTMHEHUSAX.

Tonoxenue d1ementa B [lepuonmieckoii cucreme
H ero cBoicTBa

Haubonee sHepreTHYeCKH BBITOIHOM /UISl aTOMA SIBJISIETCS MOJHO-
CTBIO 3aNO/HEHHas MeKTPOHHAs 000I0uKa — TaKasi, Kakoi obnaza-
10T aToMBI G1aropozHBbIX ra3os. [103TOMy aToMBI J1I0GOTO APYToTO 7€~
MEHTa CTPEMSITCS! JIOCTPOMT CBOIO EKTPOHHYIO KOHGHUTYpalHIo 10
060I0UKM MHEPTHOTO rasa. [lisi 3TOro aToMy /ieMeHTa HeobXoaMMO
M6 OTAATH 3JEKTPOHBI CBOETO BHEIHETO SHEPreTHYECKOro YPOBHS
(NP 3TOM OBGHAXUTCS 3arOHEHHBIA MPEBLIYIIMIA C0it), MO0 MpH-
HSITh HEJOCTAIOIIME 3/IEKTPOHbI O MOJIHOTO 3aroHeHust opouTaiei
BHEIIHEro ypoBHsI. [TepBblii mpoliecc HA3bIBACTCS OKUCACHUeM U TPEBY-
€T 3aTpaThl SHEPruH, a BTOPOW — G0CCMAHO6AeHUeM W TIPOTEKAET C
BhUICJICHHEM SHEPTHH.

B nepuoiax C yBEIMYCHHEM aTOMHOTO HOMEPa JIEMEHTa YHCIO
9/EKTPOHOB Ha BHEIIHEM SHEPTeTHYECKOM YPOBHE BO3PACTaeT. ATOMY
BCE TPYIHee JOCTPOMTH CBOIO IEKTPOHHYIO 0GONIOUKY 110 060NI0UKH
61arOpOIHOTO rasa MyTeM OTAaYM BAJICHTHBIX 3JIEKTPOHOB, Bee Gonee
TIPEATIOYTHTENBHBIM CTAHOBHTCS MOJHOE 3anoNHeHMe opbuTaneit my-
TeM MPHCOEIMHEHNs AEKTPOHOB. CIe/10BaTENbHO, B MEPHOLE C PO-
CTOM 3apsiia SIpa BOCCTAHOBHTEJIbHBIE CBOWCTBA aTOMOB Oc/abeBa-
10T, 8 OKHC/MTE/IbHEIE — YCHITMBAIOTCA. YeM npasee pacrioNoXeH e~
MEHT B TiepHozie, TeM GoJbllie 3J1eKTPOHOB OH MOXET OTAATh C BHElll-
HEro SHEPreTMYECKOro YPOBHS, TeM BBl €r0 MAKCHMaTbHas CTe-
TeHb OKHCeHUs. BMecTe ¢ TeM /U1t OTHOTO 3aBepLIeHNs HAPYXKHOTO
3/IEKTPOHHOTO €105 TPEGYETCs IPUHSATH BCE MEHBILE SMEKTPOHOB, Crle-
JIOBaTeIbHO, MUHMMAIIbHASI CTETIeHb OKUCIEHHS! SeMEHTOB-HeMeTal-
JIOB TaKXe yBelMunBaeTcs (Hampumep, oT -4 juis yriepona ao —1 st

Gropa).
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B nepHOZIE C POCTOM ATOMHOTO HOMEpA /IEMEHTa €0 PAIMYC YMEHb-
maeTcs. YBeMueHHe YHCIA MEKTPOHOB He 100aBisier Ha BHELUHMI
YpOBEHD HOBBIX OPGUTAJIEH, HO 3aTO TIDH TOM YBETMUMBACT Ero CYM-
MapHBIii 3apsil ¥ 3apsil sApa. DJIEKTPOHbI CHIbHES MPUTATUBAIOTCH K
SIPY, M ATOM KaK Obl «CXHUMAETCs», T.€. ero paduyc ymenvuaemcs. Tax,
pazuyc aTroMa JIMTHs, Hampumep, paBeH 0,155 uwm, yriepoaa —
0,077 1M, kuenopoga — 0,060 1. [Ipu nepexone OT HEOHA K ey~
JOLLEMY SIEMEHTY — HATPHIO PAIUYC ATOMA CKAYKOOOPA3HO YBEMHH-
paetcsi (0,189 HM), MOCKOJIBKY Y HATpHs nobasnsieTcst TPETHH IEKT-
poHHbiii ciioif. Ciie0BaTeNBHO, B IIABHBIX MOATPYNIAX C yBeTUYeHN-
€M ATOMHOTO HOMEpA 2JEMEHTa PAIMYC €ro aToMa Bo3pactaet. J1o B
CBOIO OUepe/Th PUBOIMT K TOMY, UTO BAICHTHBIC ICKTPOHLI pacrioia-
AIOTCS JATbIE OT SIpA, clabee ¢ HUM CBS3AHBI M, CIEAOBATEIBHO,
JIerde OTPBIBAIOTCS, T.€. BOCCTAHOBUTE/IbHbIC CBOHCTBA ATOMOB yCHIH-
BAIOTCSL.

Bce nepeuncieHHbie 3aKOHOMEPHOCTH MpECTaBICHBI B Tabu. 2.1.

BoccTaHOBUTE/IbHBIE (OKMC/HTE bHEIE) CBOHCTBA aTOMOB M MeTasl-
JMuecKue (HEMETALTHYECKHE) CBOMCTBA MPOCTHIX BELUECTB, UM COOT-
BETCTBYIOIIMX, TECHO B3aMMOCBSA3aHEI. YeM CHIIbHEe BOCCTAHOBHTEIb-
Hble CBOWCTBA, TEM aKTHBHEE META/LI.

COXHBbIe BEIeCTBA — elle oaHa (opma CYeCTBOBAHUS XUMU-
4eCKUX 37IeMeHTOB. CBOMCTBA OKCHJIOB, KHCIIOT, OCHOBAHHIt TAKKE BO
MHOTOM OTPEIE/SIIOTCS IPUPOIOt OGPA3YIONIEro UX MEMEHTa, ero
nonoxennem B Tepnoauueckoit cucteme. Hanpuwmep, XapakTep BbiC-
LIMX OKCHIOB EMEHTOB B MPE/E/IaX OAHOrO NEPHOAA 3MEHSETCA OT
OCHOBHOTO Yepe3 aMOTEPHBIN K KHCIOTHOMY. D10 CBA3AHO C BO3pa-
CTAHMEM CTENeHH OKUCIICHNS aTOMa, OCNa0eHHEM «METALTHYHOCTH>
COOTBETCTBYIOMIETO MEMEHTA. AHAIOTHYHO JUIA JIEMCHTOB OXHOTO
Nepro/a FMIPOKCHIIBI-OCHOBAHHS epe3 amOTepHbIi THAPOKCHI CMe-
HSIOTCS Bee GOJice CHIIBHBIMH KMC/IOTaMM:

Na,0 - MgO — ALO; — Si0; —» P05 - S0; - CL0:

OcHOBHBIE Awmdorep- KHCIOTHbIE OKCHIBI
OKCHAB Hbli OKCHI

NaOH — Mg(OH), - Al(OH); — H,Si0; —

lenous  Ocrosanme  Amdorepuniit  CraGast
rUIpOKCHI  KHMCTOTa

— H;PO, — H,;S0, — HCIO,

Kucrora ~ Cumbhas  Ouerb
cpemneil  KMCIOTA  CWIBHAs
e KHc0Ta
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Ta6bnuna 2.1

H3menenne CBOMCTB XHMHYECKHX 3JEMEHTOB H HX COeIMHEHHIl B nepuoaax
H raaBHbix noarpynnax ITepHoxuYeckoil CHCTEMBI 3JIeMeHTOB

JI. 1. Menneneesa

CaoiicTBO 2/eMeHTa,
COEIMHEHUST

WaMeHeHue cBoicTBa
B repuozne

H3meneHue cBoiicTa
B IJIaBHOM NOATPYIIITE

3apsin simpa atoma

YuCIo 31eKTPOHHBIX
YPOBHEH B aTOME

Yucio 31eKTpoHOB Ha
BHEIITHEM 3JIEKTPOHHOM
YPOBHE aToMa

Panuyc atoma

BoccranoBuTeIbHAS
CMOCOGHOCTB 3/IeMeHTa *

OKuCIUTeNbHAS CIIO-
COBHOCTB ANIeMeHTa

BeicInast monoXuTE b~
Hasl CTETIeHb OKUC/ICHUS
3/IeMEeHTa

Huswast crenens okuc-
JIEHUS JIEMeHTa

Meranuyeckue cBoi-
CTBa IPOCTHIX BELLIECTB

Hemetawmueckue
CBOMCTBA IMPOCTHIX
BELIECTB

Kucnorssie cBoiicTsa
BBICIIIETO OKCHIA
(ruopoxcumna)

OCHOBHbIE CBOICTBA
BBICLLIETO OKCHIA
(ruopokcuaa)

Bo3apacraer cieBa Ha-
paBo

B nepuone He uzmensi-
eTcsl (paBHO HOMEpY
repuoaa)

Bo3pacraer cieBa Ha-
paBo

Y6bIBaeT cneBa HampaBso

V6biBaeT ceBa Hampaso

Bospacraer cieBa Ha-
TIpaBo

VBenu4yuBaeTCs ciesa
Hanpaso oT +1 10 +8

VBenuuuBaeTcs ciesa
Harfpaso oT -4 10 — 1

OcnaGeBaror cieBa Ha-
TpaBo

YcunmBaiores ciesa
HaIpaso

YcunuBaores ciesa
HAaIpaBo

Ocna6eBaioT ciieBa Ha-
TpaBo

Bospacraer cBepxy BHM3

Bo3spacraer cBepxy BHU3

B noarpymne He usme-
HseTcs (PaBHO HOMepY
TPYIIITbI)

Bo3spacraer cBepxy BHU3

Bospacraer cBepxy BHU3
Y6hIBaeT CBepXy BHU3

B nmoarpymmne He uzme-
HseTcs (pPaBHa HOMeEpPY
TPYIIITHI #1)

B noxrpymre He u3me-
HsieTcs (paBHa 8 — n)

Ycunusatores cBepxy
BHH3

Ocnabesaor cBepxy
BHH3

OcabeBaioT cBepxy
BHU3

Ycunualores cBepxy
BHU3

1. Yewm ormyaercs: popmymposka [Teproandeckoro 3aKoHa, Ipeuio-
e xenHas [I. I. MeHIeneeBbIM, OT COBPEMEHHOIA?
2. TToyemy 3apsi/1 aTOMHBIX siIep 3/IEMEHTOB B Tabmuie MeHieneeBa Bo3pa-
CTaeT MOHOTOHHO, a MX CBOMCTBAa M3MeHsIOTCs mepuomndecku? Jlaiite eme
OIIHY, MIPUYMHHO-CIIEACTBEHHYIO (OpMyIMpoBKY ITeproanyecKoro 3aKoHa.
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