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1.1, COBpEMEHHbIE npeacTaBieHnA 0 CTPOEHNN aTOMa

JI1000i1 XxXMuMUUeCKuil 9JIeMeHT, KaK IIPaBUJIO, MOKET CYIIIeCTBOBATh B TpeX (hopMax: CBOOOAHBIE ATOMBI,
MIPOCThIE BEIIECTBA U CJIOKHBIE BeIlecTBa. PaccMOTPUM IepBYIO0 (DOPMY — C80000HbLE AMOMbL.

1.1.1. C1poeHue aneKTPOHHbIX 000M0UYEK ATOMOB NEMEHTOB NEPBbIX YETHIPEX
NEPUONOB: S—, P— N d-3NeMeHTbI. INEKTPOHHARA KOHMrypaLms aroma.
OcHOBHOE 1 BO3DYX/IEHHOE COCTOSIHME aTOMOB

IlousTie amom BOBHUKJIO eIlle B aHTHUYHOM MHpPe AJA 0003HAuUeHUs YacTHUIl BellecTBa. B mepesoje
C I'PEYECKOT0 amoM O3HAYUAET «HEeNeJVMBIN».

INeKTPOHbI

Wpnauackuit pusuk CTOHM Ha OCHOBAHWU OIBITOB IIPUIIE] K BBIBOAY, UTO SJIEKTPUYECTBO IIEPEHOCUTCS
MeJbUAUIINMU YacTUIAMU, CYIIECTBYIOIMMH B aTOMaX BCeX XUMHYeCKuX sjeMeHTOB. B 1891 r. Cronm
IPEAJIOKMII 3TU YaCTHUIILI HA3BATh IJEeKMPOHAMU, UTO TIO-TPEUECKY O3HAUAET «IHTAPH».

Yepes HECKOJBKO JIET IIOCJIE€ TOTO, KAK JIEKTPOH MOJYYUJ CBOe HasBaHUe, aHTJINCKuil Gusuk [:xozed
Tomcon u ¢panmnysckuii pusux Kam IleppeH moxkasayu, YTO SJEKTPOHBI HECYyT Ha cebe OTPUIlATEIbHBIN
3apazn. JTO HAMMEHbIIIUI OTPUIIATEIbHBIN 3apA, KOTOPBIN B XxuMuu npuHAT 3a eguHuiy (—1). Tomcon na-
JKe CyMeJI OTIpeeIUTh CKOPOCTDh ABUIKEHUS 9JeKTpoHa (oHa paBHa ckopoctu cBera — 300 000 xm/c) u mac-
cy ssexTpoHa (oHa B 1836 pas MeHbIIle Macchl aToMa BOZOPOIA).

Tomcon u IleppeH coefuHAIN MOJIIOCA MCTOYHUKA TOKA C ABYMS METALJIAYECKUMHU ILJIACTUHAMH — Ka-
TOZOM ¥ aHOJOM, BIAAHHBIMU B CTEKJIAHHYIO TPYOKY, M3 KOTOpOU OBLI oTKauaH Bo3xyx (pmc. 1.1). Ilpm
mojaye Ha ILJIACTUHBI-3JIEKTPOABLI HANPAMKEeHUA OK0Jio 10 ThicAY BOJIBT B TPYyOKe BCHBIXHBAJ CBETSIIUICSA
paspsazn, a oT Karoma (OTPUIATEIBHOTO IIOJ0ca) K aHOAY (IIOJOKUTENTBHOMY IIOJIOCY) JIETeJIU YaCTUILHI,

IToTOK 3JIeKTPOHOB

> K — —! —— > > \ICBequHe
| | —J CTeKJa

i

Puc. 1.1. KatogHas Tpy6ka TomcoHa
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KOTOpHIE yueHble CHaUYaJa Ha3BaIu KAMOOHLMU JYLaAMU, & 3aTeM BBISICHUJIN, UTO 9TO OBLJI ITOTOK 9JIEKTPO-
HOB. OJIEKTPOHBI, yaapAsach 00 0coOble BelllecTBa, HAaHECEHHbIe, HATIPUMED, Ha 9KPaH TeJIeBU30Pa, BHI3LIBA-
10T CBeUeHUe.
Brin cmenan BBIBOA: BIIEKTPOHBI BRIPHIBAIOTCA M3 ATOMOB MaTepuasia, M3 KOTOPOTO CAeJaH KaTo.
CBOOOHBIE JIEKTPOHBI WU IOTOK WX MOJKHO IOJYYUTH U APYTUMHU cliocobaMu, HaIpuUMep, IIpU Ha-
KaJMBAaHUU METAJIIMYECKON IIPOBOJIOKM WJIM NIPU MaJeHUU CBeTa Ha MeTaJlJIbl, 00pasoBaHHbBIE dJIeMeHTaMU
ryiaBHOUM moarpynnsl I rpynner Tabauiel MeHzneneeBa (Hampumep, Ie3uii).

CocToAHNe 3JIEKTPOHOB B aTOME

Ilox cocTossHUMEM BJIEKTPOHA B aTOMe MOHMMAIOT COBOKYITHOCTH MH(MOPMAIUU 00 dHepzuu OIpeneeHHO-
T'0 BJIEKTPOHA B NPOoCMpaHcmae, B KOTOPOM OH HaxomuTcsa. MbI yiKe 3HaeM, UTO 3JI€KTPOH B aTOMe He UMe-
€T TPAaeKTOPUYU JBMIKEHUA, T. €. MOKHO T'OBOPUTH JINIIL O 6POANMHOCMU HAXOKIEHUA €T0 B IPOCTPAHCTBE
BOKPYT sigpa. OH MOXKeT HaXOAUThCA B JIFOOOI YACTHU 9TOTO MPOCTPAHCTBA, OKPYIKAOIIEro sIAPO, X COBOKYII-
HOCTh Pa3JUYHBIX IIOJIOKEHUI ero pacCMaTPUBAIOT KaK 9JeKTPOHHOE 00JIaKO0 C OIPE/eJeHHON MIJI0THOCTHIO
oTpHUIlaTeJbHOTO 3apana. O6GpasHO 3TO MOYKHO IMPEACTABUTH cebe TaK: ecau Obl yAAJOCh Uepe3 COThIe WK
MUJIJIMOHHBIE HOJIU CeKYHIBI cpoTorpadupoBaTh MOJIOKEHIE 3JIeKTPOHA B aToMe, KaK Ipu (GoTOPUHUIIIE, TO
AJIEKTPOH Ha TaKux (otorpadusax ObLI ObI IpeAcTaBJIeH B BuAe TOUKU. [Ipu HaMOXKeHUU OECUMCIEHHOTO
MHOKeCTBa TaKux (pororpaduil moayunaach 6bI KAPTHUHA 9J€KTPOHHOr0 00JIaKa ¢ HanOOJIbIIIEH IOTHOCThIO
TaM, T/ie 9TUX TOUYEK OOJIbIlle BCEro.

Ha puc. 1.2 mokasaH «paspe3» TaKoO# 3JeKTPOHHOU IIJIOTHOCTH B aTOMeE BO-
Iopojia, TPOXONAINEeN uepes3 AApO, a INTPUXOBON JMHHWEN orpaHudeHa cdepa,
BHYTPHU KOTOPO! BEPOATHOCTH OOHAPY:KeHUS sJaeKTpoHa cocrasiaser 90 % . Bau-
JKaWIMUA K APy KOHTYP OXBAThIBAaeT 00JIaCTh IIPOCTPAHCTBA, B KOTOPOI BEPOSAT-
HOCTh O0Hapy:KeHusd sjaeKTpoHa — 10 %, BepOATHOCTH O0HAPYKEHU dJeKTPOHA
BHYTPU BTOPOTO OT sAApa KOoHTypa cocrasiadeT 20 % , BHyTpu Tperhero — = 30 %
u T. 0. B cocToaHNY 3/IeKTPOHA €CTh HEeKas HeOIPeNeIeHHOCTh. UToOBI oXapaKTe-
pH30BaTL 3TO 0c000e cocToAHUe, HeMelKuil (¢usuk B. I'eiizeHOepr BBeJ MOHATIE
0 npuHyune HeonpedejeHHOCMU, T. €. MOKasaj, YTO HEBO3SMOIKHO OIPEIEIUTh
OMHOBPEMEHHO ¥ TOYHO SHEPTUI0 U MECTOIIOJIOKeHMEe 3JeKTpoHa. UeMm TouHee Puc. 1.2. SnekTporHoe obako
oIlpefiesieHa SHEPI'HUA 3JeKTPOHA, TeM HeoIpejelleHHee ero IOJOKeHHUe, U Hao0o- aT0Ma BOA0pOAa
POT, OUpPenesuB IOJIOXKEHNE, HEJIb3s ONPENEJUTH dHEPIHUI0 djeKTpoHa. ObJsacTh
BEPOSATHOCTH OOHAPYIKEHUS 9JIeKTPOHA He MMeeT YeTKUX IrpaHul. OJHaKO MOKHO BBIIEIUTH IIPOCTPAHCTBO,
rlie BepOSTHOCTb HAXOMKIEHUsS 3JIeKTPOHA MaKCHMAJbHA.

IIpocTpaHCTBO BOKPYT AaTOMHOTO SIIpa, B KOTOPOM Ham0oJee BePOSITHO HAaXO0KIeHUe dJIEKTPOHA, Ha3bI-
BaeTcA OpPOUTAIBIO.

B mem saxiiooueno mnpubausuresbHo 90 % sIeKTPOHHOrO o06JaKa, W 9TO

osHauaeT, 4yTo OK0J0 90 % BpeMeHU SJIEKTPOH HAXOAUTCA B 9TON UACTHU IIPO- O =0
crpadcTBa. Ilo ¢opme pasnmuaroT 4 M3BECTHBLIX HBIHE THIIA OpPOUTAJIEH, KOTO- s p
pble 0003HAUYAOTCA JaTUHCKUMU OykBamu S, p, d u f. I'paduueckoe musobpa- d

Puc. 1.3. Dopma s-,

JKeHIe HEKOTOPHIX (OPM 3JIEKTPOHHBIX opburaneil mpeacraBieHo Ha puc. 1.3. dopGimanei
- d-opbutaneit

BaxkHelinieln xapaKTepUCTUKON OBUKEHUA dJIEKTPOHA Ha OIpeneeHHON op-
OuTaNN ABJIAETCSA SHEPTUSA ero CBSI3HU C AAPOM. JJIEKTPOHBI, 00Jamaioniue 6JIM3KI-
MU 3HAUEHUSMU SHEPIUU, 00Pas3yoT eIUHbIN 2eKMPOHHbLIL CA0lL, NN IHePzeMULeCKUll YPOBeHb., DHepre-
THUEeCKHe YPOBHU HYMepPYIOT, HauumHad oT Axpa: 1, 2, 3,4, 5,6 u 7.

Ilemoe umcmro n, o003HAUAIOIIEe HOMEP SHEPTeTHUECKOT0 YPOBHS, HA3BIBAIOT TJIaBHHIM KBAHTOBBIM
YHCIIOM.

OHO XapaKTepusyeT SHEPTrui0 3JIEeKTPOHOB, 3aHMMAIOIINX HAHHBIN 9HEepPreTUYeCKUil ypoBeHb. HamMeHb-
e sHeprueir 00J1amai0T BJIEKTPOHBI IIEPBOTO SHEPTreTHUYECKOro YPOBHS, HamboJsee OJM3KOro K anpy. Ilo
CPABHEHUIO C 3JIEKTPOHAMU II€PBOI'0 YPOBHSA 9JIEKTPOHBI IOCAEAYIOMINX YPOBHEN XapaKTePU3yITCA 00IbIINM
samacom sHepruu. CaemoBaTebHO, HaMMeHee IPOYHO CBA3AHEI C AAPOM aTOMAa 9JeKTPOHBI BHEIITHETO0 YPOBHA.
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Yucno aHepzemuiecKux yposreil (3LeKMpPOHHLLX CIL0E8) 8 AMmoMe PA6HO HOMepY nepuoda 6 cucmeme
. H. Mendeneesa, k¥ Komopomy npuradiedcum XumuiecKuil alemMenm: §J amomos ILeMeHmos8 nepeozo
nepuoda 00uHn aHepzemuiecKuil ypogenv, 8mopozo nepuoda — 0ea; cedvmoz0 nepuoda — cembp.
HawubonbInee uncio 9JIeKTPOHOB HA 9HEPIeTUUECKOM YPOBHE OIpefesaeTcd o GpopMye:

N = 2n?,

rome N — MakcuMaJIbHOE UHWCJIO 3JIeKTPOHOB; 71 — HOMEP YPOBHSA, UM TJIaBHOe KBaHToBoe umcjo. Ciaemo-
BaTEeJBHHO:
+ Ha MepBOM, OJMKAMIIEeM K AAPY SHEPreTHUecKOM yPOBHE MOKET HaXOAUThCSI He 0ojiee IBYX K-
TPOHOB;

+ Ha BTOpoM — He 0Oojee 8;

+ Ha TpeTheM — He Oojee 18;

+ Ha yeTBepTOM — He Oosee 32.

A Kak, B CBOIO Ouepeb, YCTPOEHbBI 9HEePreTuuecKrue YPOBHU (9J€KTPOHHBIE CJIOM)?

Hauwumas co BTOpPOro sHEPTeTUYeCKOro YPoBHA (n = 2), KaKAbIM M3 YPOBHEI moapasiesseTca Ha IoJ-
ypOBHU (TIOZCJION), HECKOJIBbKO OTJINYAIONINECS NPYT OT Apyra sHeprueil CBA3SU C SIAPOM.

Yucao nodyposreil pa8HO 3HAYEHUIO 2]lA6H020 KEAHMO0B020 YUCAA: TIePBHII SHEPTreTUUEeCKUI YPOBEHD
nMeeT OJUH IOAYPOBEHb; BTOPOM — /Ba; TPETUH — TPHU; YeTBEPTHINI — ueThIipe. IloAypOBHI, B CBOIO OUe-
penb, o0pa3oBaHbl OPOUTATIAMU.

KaxmoMmy 3HAUEHHIO 1 COOTBETCTBYET 4YMCJO opOuraieil, pasHoe n?. Ilo mJaHHBIM, IpeACTABIEHHBLIM
B Taba. 1.1, MOKHO IIPOCJIEUTH CBSI3h IVIABHOT'O KBAHTOBOT'O UMCJIA 71 C YMCJOM HOAYPOBHEM, TUIIOM U YHC-
JIOM opOuTasell M MaKCUMAaJbHBIM YHCJIOM 9JIEKTPOHOB HA MOAYPOBHE U YPOBHE.

Tabauua 1.1
I'maBHOEe KBaHTOBOE UMCJO, THIIBI M YHCJO OpOUTaAJIel, MaKCHMAJbHOE
YHCJIO 3JIEKTPOHOB HAa MOAYPOBHAX M YPOBHAX
Yucao MakcumaJjibHOE YHCJIO
BHepre-u Tucao . Tumn opourageun 3JIEKTPOHOB
THYECKUN IOXYyPOBHEM,
yposews (1) pagHoe 7 opouTaIn B IIOJ- B ypOBHe,2 Ha moA- Ha ypOBHE,
YDOBHe paBHOE N YDPOBHe pasHoe 2n?
K(n=1) 1 1s 1 1 2 2
2s 1 2
L(n=2) 2 o 3 4 6 8
3s 1 2
M (n=3) 3 3p 3 9 6 18
3d 5 10
4s 1 2
4p 3 6
N (n=4) 4 1d 5 16 10 32
4f 7 14

ITogypoBHU TIPUHATO 0003HAUATEH JAaTUHCKUMU OYKBaMMU, PABHO KakK U (opMy opOuTasieii, u3 KOTOPHIX
OHHU COCTOSAT: S, p, d, f. Tax:

+ S-IIOAYPOBEHb — IEPBBIA, OMMKAUIINN K AIPY aToMa HONYPOBEHb KaiKIOTO SHEPTreTHUYECKOr'0 YPOB-
Hs, COCTOUT 13 OTHOI S-OpOUTAJIN;

* P-TIIOJYPOBEHL — BTOPOI ITOAYPOBEHD KAMKIOT0, KPOME II€PBOr0, 9HEPreTUYEeCKOro YPOBHS, COCTOUT U3
Tpex p-opouTasieii;

+ d-TIONypPOBEHb — TPETHUH MOAYPOBEHDL KarKAOro, HAUMHAS C TPEThero, 9HEePreTu4ecKoro ypoBHS, CO-
CTOUT W3 MATU d-opbuTaei;

+ f-momypOBeHb KayKIOro, HAaUWMHAs C YeTBEPTOrO0, SHEPreTUUYeCcKOro YPOBHSA, COCTOUT U3 CEMHU f-Op-
ouTaJse.
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flnpo atoma

Ho me TOJBKO 97€KTPOHBI BXOAAT B COCTAB aTOMOB.

Pusuk Aupu Bexkkepesb 00HAPYKWIII, UTO IIPUPOAHBIN MUHEpas, COAEP:KAIUil COJb ypaHa, TOXKe HC-
IIyCKaeT HeBeIOMOe M3JIyueHue, 3acBeunBas (DOTOIJIEHKH, 3aKPBIThIE OT CBeTa. OTO SBJIeHHUE ObLIO HA3BAHO
PaauOaKTHBHOCTBIO.

PasznnuaroT Tpu BUIA PagMOAKTUBHBIX JIyUeii:

1) o-1yum, KOTOpBIE COCTOAT M3 O-UACTUI[, MMEIMNX 3apAx B 2 pasa 0oJbllle 3apAfa dIEKTPOHA, HO

C IOJIOXKUTEIbHBIM 3HAKOM, U Maccy B 4 pasa 0oJibIlle MacChl aTOMa BOIOPOA;

2) B-myuu mpencTaBiAIOT cOOO0M IIOTOK BJIEKTPOHOB;

3) y-Iyun — 3JIeKTPOMATHUTHBIE BOJHBI C HUUTOMKHO MAaJIOil Maccoil, He HeCyIue 3JeKTPUUYECKOro 3a-

p4aza.

CilemoBaTesIbHO, aTOM HMeEET CJIOYKHOE CTPOEHHE — COCTOUT M3 IOJIOMKUTEJNHHO 3apAKEHHOTO Aapa
U 3JIEKTPOHOB.

Kaxk :xe yctpoen aTom?

B 1910 r. B KembOpumsxe, 6au3 Jlonmona, OpHect Pesepdops co cBOMMU YUYeHHKAMH U KOJJIeTaMu
n3yvyaJa paccesdHUe O-UaCTHIl, MPOXOAAININX Uepe3 TOHEHBKYIO 30JI0TYi0 (OJBIYy WM MHAJAIOIINX Ha 9KPaH.
Anbda-yacTUIlbl 00BIYHO OTKJIOHSIJINCH OT II€PBOHAYAJBHOIO HAIPABJEHWS BCEro HA OAWH Tpaayc, IIO-
TBEPIKIasd, Kasajloch Obl, PABHOMEPHOCTb X OJHOPOJLHOCTb CBOMCTB aTOMOB 30J10Ta. 1 BAPYT MCCIeI0BATEIN
3aMeTHJIN, YTO HEKOTOPhIE O-UACTHUIILI PE3KO MEHSJIM HalpaBjieHHe CBOero IyTH, OYyATO HATAJIKUBAsCH Ha
KaKyI0-TO IIperpany.

PasmecTuB skpaHn mepen (osbroii, Pesepdopa cymesa o0HAPYKUTH Jake Te pemuaiinue ciaydau, KOTaa
O-4aCTHUI[bI, OTPABUBIINCH OT ATOMOB 30JI0TA, JIETEJIN B IPOTUBOIOJIOMKHOM HAIIPABICHUN.

PacueTsl mokasayiu, uTo HabOJOZaeMble SIBJIEHUS MOTJIM IIPOMB0NTU, ecau Obl BCA Macca aToMa M Bechb
€ro TOJIOKUTENbHBIN 3apsaj] ObLIM COCPEJIOTOYEHBI B KPOXOTHOM IleHTpaJbHOM sAape. Pamuyc sdAxpa,
Kak BblgcHUJIOCh, B 100 000 pas membIlle paguyca BCero aToma, TOIi ero o6JiacTi, B KOTOPOI HaXOIAT-
csl BJIEKTPOHBI, MMEIOINEe OTPUIATEeIbHBIN 3apsan. Ecium mpuMeHHUTH 00pasHOe CpaBHEHHE, TO BeChb 00Bb-
eM aroMa MOJKHO yIOZOOWTh cTaguoHy B JIy:KHUKaxX, a saapo — (QyTOOJBHOMY MAYY, PACIOJOKEHHOMY
B IIEHTPE II0JId.

AroM 11060r0 XMMHUECKOTO 3JIeMeHTa CpaBHUM c¢ KpoxoTHo# CosHeuHO# cucrtemoii. IlosToMy Taxyio
MOJeJb aToMa, MpeoKeHHyo Pesepdopaom, Ha3bIBAIOT MIAHETAPHOM.

[pOTOHbI 1 HETPOHDI

OxasniBaeTcs, U KPOIIEUHOEe aTOMHOE sIpO, B KOTOPOM COCPEe0oTOUeHa BCS Macca aToMa, COCTOUT U3
YaCTHUI] IBYX BUJOB — IIPOTOHOB W HENTPOHOB.

IIpoToHBI UMEIOT 3apsI, PABHBIN 3apAMY 3J€KTPOHOB, HO IMPOTUBOMIOJOMKHBIN M0 3HaKy (+1), 1 maccy,
PaBHYIO Macce aToMa BOAopoja (0HA MPWHATA B XUMHUU 3a eguHHUIly). O003HAUAIOTCA TPOTOHBI 3HAKOM ip
(nunu p*). HelTpoHBI He HeCcyT 3apsna, OHU HEHUTPAJIbHBI M UMEIOT MAacCy, PaBHYIO Macce IIPOTOHA, T. €. 1.
00603HAUAIOT HEATPOHBI 3HAKOM én (mnu n).

IIpoToHBI 1 HEHUTPOHBI BMECTE HABLIBAIOT HYKJOHAMHU (OT JaT. nucleus — sapo).

CymMMa unciia IPOTOHOB M HEHTPOHOB B aTOMe HA3bIBA€TCS MACCOBBIM 4UHMCJIOM. Hampumep, MaccoBoe
YHCJIO aTOMA AJIFOMUHUS:

13 + 14 = 27
4HCII0 YHCIO MaccoBoe
NIPOTOHOB HeHTpPOHOB YUCJI0

Tak Kax mMaccoil sJIeKTPOHA, HUUTOXKHO MAaJIoli, MOKHO IIpeHe0peUb, TO OUeBULHO, UTO B SApPEe COCPemo-
TOUEeHA BCSA Macca aToMa. JJIeKTPOHbI 0003HAUAIOT TaK: €.
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IIocKOMBKY aToOM 3JIEKTPOHEHNTpaieH, TaK/Ke 0YEeBUIHO, UTO YUCJLO NPOMOHO8 U ILEKMPOHO8 8 Amome
00unarxo6o. OHO pa6HO NOPAOK0BOMY HOMEPY XUMUUECK020 dleMeHma, IpucBoeHHOMY eMmy B Ilepuonuue-
cKoif cucreme. Hampumep, B AApe aToMa Kejaesa comep:KuTca 26 MpOTOHOB, a BOKPYT saapa Bparaerca 26
9JIEKTPOHOB. A KaK OIpeNe/UTh YNCJI0 HeHATPOHOB?

Kak usBecTHO, Macca aToMa CKJIaJbIBA€TCSA M3 MaCChl IPOTOHOB ¥ HEMTPOHOB. 3HAA ITOPSIIKOBBIN HOMEP
anmementTa (Z), T. €. UMCJIO IPOTOHOB, M MaccoBoe uucyo (A), paBHOE CyMMe UKCeJ IPOTOHOB MU HEHWTPOHOB,
MOXKHO Ha¥Tu unciyo HeiiTporoB (N) mo ¢opmye:

N=A-7Z.
Hanpumep, unuciio HeATPOHOB B aToMe KeJjie3a PaBHO:
56 — 26 = 30.

B Ta6a. 1.2 IIpeacTaBJieHbI OCHOBHBIE XaPaKTEePUCTUKM 3JIEMEHTapHbIX YaCTHIIL.

Ta6aruua 1.2
OcHOBHBIE XapaKTePUCTUKHU 3JT€MEHTAPHBIX YaCTHIL
Yacrumna u ee 0003HaUEeHUE Macca 3apsan IIpumeuanue
IIporon — p* 1 1 Yucsio IPOTOHOB PABHO MOPSIIKOBOMY
+ HOMEeDPY sJieMeHTa
HetiTpon — n° 1 0 Yucsio HeUTPOHOB HAXOAAT MO (hopMy.JIe:
N=A-7
DIIeKTPOH — € 1 1 Yuco 9J1eKTPOHOB PABHO MOPAJKOBOMY
1837 HOMEDPY sJeMeHTa

30TONDI

Pa3HOBUIHOCTH aTOMOB OJHOTO M TOTO K€ dJIeMEeHTa, MMeIolie OMUHAKOBBIN 3apam SAapa, HO pasHoe
MaccoBO€ YHCJIO0, HA3hIBAIOTCS M30TOMAMM.

CJI0BO 430MON COCTOUT M3 OBYX I'PEUECKUX CJIOB: iSOS — ONUHAKOBBIN U [OpPOS — MeCTO, 0003HAUAEeT
«3aHUMAIOINH 0JHO MecTO» (KJeTKY) B IlepronuuecKoii cucTreMe 3JeMEHTOB.

XuMuuecKue 9JeMeHThI, BCTPeUaoInecsa B IPUPoIe, ABIIIOTCA CMeChio M30TOIOB. TakK, yriepoa nMeeT
Tpu m3oToma ¢ maccoit 12, 13, 14; Kucaopog — Tpu m3oToma ¢ maccoir 16, 17, 18 u t. 1.

O6n1uno mpuBoguMas B [leproanuecKoil cucTeMe OTHOCUTEIbHAS aTOMHAsA Macca XMMUYECKOTr0 3JIeMeH-
Ta ABJAETCS CPeIHUM 3HAUEHMEM aTOMHBIX MACC IPHUPOLHOM CMeCH M30TOIOB JAHHOTO SJIEMEHTA C YUeTOM
UX OTHOCUTEJIHHOTO COAEPIKAHUS B IPUPOLIE, IOITOMY 3HAUEHUS aTOMHBIX MACC JOBOJBHO YACTO SABJIAIOTCS
npobubiMu. Hampumep, aToMbI IPUPOJHOTO XJIOpa MPEACTaBJISIOT CO00# cMech ABYX M30TOIMOB — 35 (UX
B mpupoze 75 %) u 37 (ux 25 %); ciaemoBaTeIbHO, OTHOCUTEIbHAS aTOMHASA Macca xJopa pasHa 35,5. Mso-
TOMBI XJIOPA 3alMCHIBAIOTCA TAK:

i’?Cl u f;Cl.

XuMnuecKle CBOMCTBA M30TOIOB XJIOPA COBEPIIIEHHO OJANHAKOBBI, KAK M M30TOIMOB 0OJBIIINHCTBA XMMI-
YECKHUX 9JI€MEHTOB, HAIIPUMEDP KaJisd, aproHa:

39 40 39 40
WK 1 K, JAr u Ar.
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OHAKO M30TONLI BOAOPOAA CHIBLHO PA3MUUAIOTCA MO CBOMCTBAM M3-3a PE3KOT0 KPATHOTO YBeTMYeHMS
UX OTHOCHUTEILHON aTOMHON MACChI; MM Jaske IPUCBOEHBI MHANBUAYATbHEIE HA3BAHUA U XUMHUUYECKHE 3HA-
ku: nporuit — |H; neiitepmit — *H, wiu ’D; tpurmit — SH, uum °T (puc. 1.4).

N e 8

Puc. 1.4. (xema agep atomoB
(uepHble Kpy»Ku = NPOTOHbI, cepble = HelTPOHbI)

Tenepb MOMHO OaTb COBPEMEHHOE, GoJiee CTporoe m Hay4dYHO€ oIIipeJejieHre XMMHNYECKOMY 3JIEMEHTY.
XUMUYECKUH 3JIeMEeHT — 3TO COBOKYITHOCTHh aTOMOB C OIMHAKOBBIM 3apAOOM dAapa.

(TpoeHue NeKTPOHHbIX 0607104EK aTOMOB TIEMEHTOB NepBbIX YETbIPEX Nepuoz0B

PaccmorpuM oTobOpaskeHre 3JeKTPOHHBLIX KOH(MUIYpAIlMil aTOMOB 9J€MEHTOB II0 IEePHOAAM CHCTEMbI
0. W. Menpneneena.

JJIeMeHTHI IePBOTO MepuoIa
H @) Cxema 9J1eKTPOHHOT'0
BOZIOPOZ, { CTPOEHUS aTOMa BOJOPOAA

CxeMBl 2JIEKTPOHHOTO CTPOEHMS aTOMOB ITOKA3LIBAIOT pACIpPEeJIeHUEe 3JIEKTPOHOB II0 3JIEKTPOHHBIM
cJIOAM (PHEPreTUUEeCKUM YPOBHAM).

O6osuauenne
SHEPreTUYEeCKOro YPOBHSA

YucJio 2JIeKTPOHOB
Is HAa [TOyPOBHE
AyeKTpoHHAA hopMYyIa
aToma BOJopoa
O6o3HaueHNe IOAYPOBHA  (YUTAETCS: OMUH-IC-OH)

9eKTPOHHBIe GOPMYJIBI ATOMOB ITIOKA3BIBAIOT PACIIpe/iesieHre 3JIeKTPOHOB 10 9HEPTeTUUYECKUM YPOBHAM
U IOAYPOBHAM.

TI'paduueckas siaekTpoHHAA (hopMyIa
1s aToMa BOZOPOZa

TI'paduueckue aneKTpoHHBIE (hOPMYJIBI ATOMOB IIOKA3LIBAIOT paclpefelieHue 9JeKTPOHOB He TOJIBKO II0
YPOBHAM U IOAYPOBHAM, HO U IO OPOUTATISAM.

@)
Tesni 1s

2

Cxema dneKkTpoHHaA  T'paduueckas
9JIEKTPOHHOTO dopmya 9JIEKTPOHHAS
cTpoeHudA aroma aToMaTeInsd  ¢gopmyJia aTroMa
reyus reaus

B arome renus nepBbIil 9JI€KTPOHHBIN CJIOH 3aBepIeH — B HEM 2 dJIeKTPOHA.
Bopmopon u resnuit — $-37€MeHTHI, Y TUX ATOMOB 3aMIOJHAETCSA DIEKTPOHAMU S-OpOUTATD.
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JJIeMeHThI BTOPOTO IepHoaa

Y Bcex 5JIeMEHTOB BTOPOT'O IEPHOJA IEPBBIN 2JEKTPOHHBIN CJION 3AMIOJHEH, W JJEKTPOHBI 3aMIOJHAIOT
$- U p-OpOUTAIM BTOPOTO 9JIEKTPOHHOT'O CJIOS B COOTBETCTBUU € MIPUHIIMIIOM HaWMeHbIel sHepruu (CHauaia
s, a sareM p) u npaswiamu Ilayau m Xymga® (Tadm. 1.3).

B aTome HeoHa BTOPOil 9/IeKTPOHHBIN CJION 3aBepilieH — B HeM 8 3J€KTPOHOB.

JJIeMeHThI TPEeThero mepuoaa

Y aToMOB 3JIeMEHTOB TPEThero Mepuoja TEePBLIN W BTOPOH 3JEKTPOHHBIE CJIOM 3aBEPINeHbI, ITO3TOMY
3aII0JIHAETCA TPETUH 9JI€KTPOHHBIN CJIOHN, B KOTOPOM 3JIEKTPOHBLI MOT'YT 3aHUMATh 3S-, 3p- U 3d-TIOAYPOBHU
(raba. 1.3).

Ta6auua 1.3
CrpoeHne 3JIEKTPOHHBIX 000JI0UEK ATOMOB 3JIEMEHTOB TPETHEro Iepuoaa
CumBoJI diIeMeHTa,
. Cxema JJIEKTPOHHASA I'pajuueckas
TIOPA/TCOBLIH HoMeD, 3JIEKTPOHHOTO CTPOEHUS dopmyaa 3JIEKTPOHHASA (popMyJia
Ha3BaHUeE P P Py P pMy:
LM
N K
a
e @> 1522522p®3st
Harpuii 4
81

AnromMuHNR

1Al @) 1522522p®3s23p?!

M
Ar £
18 2 2 6 2 6
Aprox > 15%25%2p°®3s%3p
8
8

B aTome aprona Ha BHellrHeM cjoe (TpeTbeM 3JIEKTPOHHOM cJjoe) 8 ayIeKTpoHOoB. KaK BHEITHUH CJION OH
3aBepIIeH, HO BCEro B TPEThEM JJIEKTPOHHOM CJIOE, KaK BB yiKe 3HaeTe, MOKEeT ObITb 18 9JIeKTPOHOB, a 9TO
3HAUUT, UTO V 9JIEMEHTOB TPETHETO IePHoa OCTAIOTCA HE3aIOJHEHHbBIMU 3d-0pOuTanu.

Bce anementsr oT Al 1o Ar — p-asiemenmut.

$- U p-aJilemenmylL 00pasyIoT 2iasHble nodzpynnul B Ilepuonuyeckoii cucreme.

JJIeMeHThI YeTBEPTOr0 IMepuoaa

Y aToMOB KaJlusd W KaJbIUS IOABIAETCS YeTBEPTHIN 9J€KTPOHHBIN CJIOM, 3aI0oJHAETCS 4S-II0OAYPOBEHb
(tabia. 1.4), T. K. OH UMeeT MEHBITYI0 9HEPTHUI0, UeM 3d-ToAypOBeHb. I ympoIenns rpauuecKux sjaekK-
TPOHHBIX (JOPMYJ aTOMOB 9JE€MEHTOB UETBEPTOTO IIePHoIa:

* JIIpaBuna Ilaynm u Xyszna cm. Ha c. 19.
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1) o603HAUMM yCJIOBHO rpadUUecKyI0 9JeKTPOHHYI0 (hopMyJy aproHa Tak: Ar;

2) He OyaeM u3o0paskaTh MOLYPOBHU, KOTOPHIE Y 9TUX aTOMOB He 3aIIOJIHAIOTCA.

K, Ca — s-anemenmul, BXoAAIIMEe B TJIaBHBIE MOATPYINBI. Y aTOMOB OT SC [0 Zn 3aIOJHAETCS dJIeK-
TpoHaMu 3d-TOAYPOBEHb. JTO 3d-anemernmyl. OHU BXOZAT B nOOOUHble NO0ZPpYnnbl, Y HUX BAIOJHSIETCA
MIPeIBHEITHUH 9JIEKTPOHHBIN CJIOM, UX OTHOCAT K NepexX00HblM JLeMeHmaM.

O6paTI/ITe BHUMaHNUE Ha CTPOE€HNE 3JIEKTPOHHBIX 060JIO‘~IeK aTOMOB XpOoMa M Menou. B HEHX IIpoucCxoauT
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