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1. BewectBO

3HaTb: « XUMWYECKYIO CUMBOJIMKY: 3HaKN XMMMUYECKUX 311eMEHTOB, GOPMYbl XMUYECKIMX BELLECTB;
+  BaXHenWwme XMMmJeckrne NOHATUA: BELLEeCTBO, XMMMUYECKNIA dN1EMEHT, aTOM, MONEKynNa, 3NekK-
TPOOTPULLATENIbHOCTb, BaNIEHTHOCTb, CTEMEHb OKUCNEHNA, XUMMUYEeCKasa CBA3b, OCHOBHbIE TUTMbl
XYMNYECKOWN CBA3M, NOH, OCHOBHbIE KacCbl HEOPraHNYeCKnX BeLecTs;
¢ CMbIC/T OCHOBHbIX 3aKOHOB 1 TEOPUIN XMMUW: aTOMHO-MONEKYNAPHaA Teopus, Nepnogmuyeckmni 3a-
KoH [1. I. MeHpgeneesa, npuHumn MNMaynu, npasnno XyHaa, 3aKOH NOCTOAHCTBA COCTaBa BeLlecTBa.

YmeTb: -« Ha3biBaTb XMMUYECKNE SNIEMEHTbI N COEAUHEHNA N3YUYEHHDbIX KNAaCCOB HEOPraHNYECKMX BELLeCTB;

«  06BACHATb PUINYECKNIA CMbICST aTOMHOTO (MOPSAKOBOro) HOMepa XMMNYECKOTO /1IeMEHTa, HO-
MEpPOB rpynmnbl U Nepuofa B nepuogunueckon cucteme . . Mengeneesa, K KOTopbiM NpUHa-
NEXWUT NEMEHT;

+ OODBACHATb 3aKOHOMEPHOCTN U3MEHEHMA CTPOEHMA aTOMOB, CBOWCTB 3/IEMEHTOB B Mpeaenax
MasblX NEPUOLOB U MABHbIX MOATPYMM, @ TakXKe CBOMCTBA 00Pa3yeMbIX UMW BbICLLIVIX OKCUAOB;

+ COCTaBNATb CXEMbl CTPOEHMA aTOMOB MepBbix 20-TW 3/1EMEHTOB MEePUOANYECKON CUCTEMDI
. . MeHpeneeBa;

+ COCTaBNATb GOPMYJIbl HEOPraHMYECKNX COEAMHEHNI N3YUYEHHbIX KNacCOB;

+ onpegnenATb COCTaB BELECTB Mo X popmynam;

« onpenenaTb BaJIEHTHOCTb U CTeNeHb OKUCNIEHWA dNeMeHTa B COeAVHEHWM, BUL XMMUUYECKOW
CBA3Y B COEAMHEHNAX, MPUHAAJIEXXHOCTb BELLECTB K ONpPeAeneHHOMY KNacCy COeiHEHIA.

1.1. CrpoeHune atoma. (TpoeHne NEKTPOHHbIX 060M0YeK
aTomoB nepBbiX 20-TM dN1eMEeHTOB NepuoaNYecKkon CUcTembl
I. . MeHpeneeBa

1.1.1. CrpoeHmne atoma

XI/IMI/IH — HayYKa O BeIljecTBax, ux CBOfICTBaX, IIpeBpaIeHnAX BEeIleCTB 1 ABJICHM-
X, COIPOBOMKIAIONINX STH IPEBPAIleHN’.

Bewiecrsom HasbiBaeTcA BUA MaTepuun co CI'IELII/Id)I/I‘fIECKIIIM XnMnN4yeCcKnm coctaBom.

Bce BelllecTBa O6paSOBaHI:I OIIpeneJIEHHbIM COYeTaHMeM XVMMHUYECKUX 3JIEMEHTOB.

ATOM — Menbyanwasn YacTrua XMMNYeCcKoro 3/IeMeHTa, onpeaenaAolas ero CBocTaa.

Ho rouma XIX B. aTOMBI CUUTAJINCH HeleauMbIiMu. VccaenoBanusa YUeHBIX KOHIA
XIX — mauvajga XX BB., CBA3aHHLIE ¢ ABJIeHuUAMHN (HoToa(ddeKrTa, pagrnoakTUBHOCTH
U 3JeKTPOJM3a, MOKa3aJu, UTO aToOM AeauM. VdyueHue sTUX ABJIEHUHN OIPeneIUJIO
paspaboTKy PasJIMUYHBIX MOJEJIeN CTPOEHUS aToMa KaK CJIOYKHONM YaCTUIIHI.

B 1911 r. 6puranckuii pusur 9. Pesepdop NpeAsoKuI NAAHEeMApHYo modeb
CTPOEHHUS aTOMa, COTJIACHO KOTOPOIi IEHTPOM aATOMAa SABJISETCS IIOJOKUTENLHO 3apH-
JKeHHOoe sA0p0, BOKPYT KOTOPOTrO ABMIKYTCS dJIeMEeHTapHbIe OTPHUIIATENHHO 3apsiKeH-
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HBIE YaCTHUIIBI — JJeKmpoHbl. Monesb Obljia HadBaHA IIJIaHETAPHOM, IOCKOJIBKY HAIO-
MuHaJa ABusKeHne miaaHeT CosmHeuHoi cuctemMbl BOKpyr Coanma (puc. 1.1).

Puc 1.1. I1nanemapras modenb CMmpoeHus amoma

I/ICXOJ_'[H 13 BBINIEMU3JIOKEHHOTI'0, IIPUBEJAEM COBPEMEHHOE OIIpeaeJIeHre aToMa.

ATOM — 3TO HaMeHbLUas NeKTPOHeNTpanbHaA YacTNLa SNIeMeHTa, KoTopasi COCTOUT U3
NOJI0XKUTESNIbHO 3apPAXKEHHOTOo AAPa 1 ABWXKYLLXCA B €ro 3/IeKTPUYEeCKOM Nnore oTpuuaTesb-
HO 3apA’KEHHDIX 3/IeKTPOHOB.

AToM IpezcTaBiseT cO0OU CJIOMKHYIO CHUCTEMY, O0OBeIUHEHHYIO CHUJIAMU 3JIEKTPO-
CTATUYECKOTO B3aUMOAEHCTBUA: ANEePHO-3JIEKTPOHHOTO NPUTAKEHNA (PasHOMMEeHHbIe
3apAAbI) U MEXKIJIEKTPOHHOTO OTTAJKUBAHNA (OHOMMEHHBIE 3aPAbI).

ﬂnpo — UeHTpaJibHaA NONOXNTEeJIbHO 3apAXeHHaA 4YacCTb aToOMa.

ATomMHOE AP0, B CBOIO OUepelb, COCTOUT M3 YACTHUIL IBYX BUAOB — IIOJOKUTED-
HO 3aps'KeHHBIX NPOMOH08 U HellmpoHOo8, He HeCcyHINX HUKAKOro sapsana. JacTuIrb
aTOMHOTO fAJpa MMEIOT 0o0Illee Ha3BaHUe — HYKJIOHbL. IIPOTOHBI M HENUTPOHBI yIep-
JKMBAIOTCA B saape OJsaromapsa sdepHuvim cuaam. SIomepHble CUJIBI OYeHb MOIIHBIE, UX
IpuUpoOny mayuaeT sdepHas Quuka.

B sagpe cocpemoToueHa MpaKTUUYECKM BCA Macca aToma. UuMcIeHHO OHA HMPUOJIM3U-
TeJLHO PaBHA CYMMAPHOMY YHCJIY IPOTOHOB M HEUTPOHOB. IIOCKOJBKY AApPO MMeEeT
MaJIblii 00'beM, ero IJIOTHOCTL OUeHb Besquka. CBoiicTBa siipa O0YCJIOBJIEHBI UMCJIOM
OPOTOHOB U HEHTPOHOB B HEM.

IIpoToHBl MMEOT HaMMEHBHINN CYITeCTBYIOIIUM B IIPUPOJe IOJOKUTEIbHBIN 3a-
pAm, IIO9TOMY IIPU ONMCAHUU O0HEKTOB aTOMAapHBIX MAacIITaboB 3apsn IIPOTOHA IIPHU-
HAnu 3a exmuuily (+1). Macca mpoToHa paBHa Macce aToMa Bozopoza (OHA TaKiKe
OpUHATA B XUMUM 3a eqfuHUIly). IIpoTOHEI 0603HaAUAIOTCA P UM f p-

HeiliTpoHbI He HecyT 3apsAna (9JeKTPOHENTpalbHBI), UMEIOT Maccy, PaBHYIO Macce
nportoHa (1). HeliTporbl 0603HaUarOTCA (}n niu n’.

JJEeKTPOH — dJeMeHTapHas YacTUIla, HecyIlas OTPUIIATEJbHBIN 3apA, KOTOPBIHN
paseH —1, ero macca moutu B 2000 pa3 MeHbIIle MAacChl aTOMa IIPOTOHA MUK HEHTPO-
Ha. JJIEKTPOHLI 0003HAYAIOT 3HAKOM €.

JJEeKTPOHHAS 000JI0YKA — BCE DJIEKTPOHBI B aTOME, YMCJIO KOTOPHIX PABHO YUCTY
IIPOTOHOB, T. €. MOPAIKOBOMY HOMEPY dJeMeHTa.

1.1.2. MaccoBoe yuncno

Yucsio MPOTOHOB M HENTPOHOB B SAPEe aTOMa OIpeHesseT ero Macco80e HUCJLO.
Maccosoe umcyo obo3HauaeTcsa A M paBHO CyMMe UMCJA IIPOTOHOB (Z) U HEHTPOHOB
(N) B anpe. Uncao mpOTOHOB PaBHO IOPAAKOBOMY HOMEDY 3JI€MEHTA B IEePUOAMUE-
ckoit cucreme 1. 1. MeHzgeaeeBa. A YKMCIO HEMTPOHOB IIPEACTABIAET COOOH Pa3HUITLY
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MesKIY OTHOCUTEJIbHOM ATOMHOM MAaCCOM djIeMeHTa, YKa3saHHOU B IePUOINYEeCKOl Cu-
cTeMe, M YKMCJIOM IIPOTOHOB B ALpeE.

Mpumep. MaccoBoe umnciyio aTroma ¢ocgopa:
15 + 16 = 31
YUCJIO TIPOTOHOB Z qyucjao HeUTpoHoB N MaccoBoe umciao A

ITonosxkuTenbHBIN 3apAl sAPa YPABHOBEIIMBAETCS OTPHUIATEIbHBIM 3aPAL0M JJIEK-
TPOHOB, IIOATOMY ATOM B IT€JIOM dJeKTpoHelTpadeH. TakuM 06pasoM, UMCJIO IIPOTOHOB
B AJpe aToMa PaBHO UMCJY 3JIEKTPOHOB B HEM UM COOTBETCTBYET IIOPALKOBOMY HOMEPY
XUMUYECKOro ajeMeHTa B nepuoamdeckoit cucreme I[. 1. MeuneneeBa. IlockoabKy
YKCJIO SJIEKTPOHOB B ATOME OIpeAeIsaeTcsaA BeINUNHON MOJIOMKUTEJIbHOTO 3apsaaa aapa,
MMEHHO BeJHMYHHA IO0JOKHUTEIBHOr0 3apsdaaa Aapa aToMa ompeneiiseT CBOMCTBA XH-
MHYECKOTO dJeMeHTA.

1.1.3. soTonbi

Wsmenenne uncyia TPOTOHOB B A/pe HA3BIBAETCA AMAEPHOI peakiueil, B X0/e KOTO-
PoOii M3 MCXOMHOTO 9JIEMEHTA MOJIyUYaeTcs COBEPIIIeHHO NHOM saeMeHT. Takue peakIiuu
PeryJIApHO IPOUCXOAAT, HampuMmep, Ha CosHIIE, TAe B XO0Je ANEePHBIX IPOIECCOB U3
aTOMOB BOJOpOJa O0pa3yIOTCs aTOMbI reusd. SImepHbIe pPeakIuu COMPOBOKIAIOTCS
BBIJIEJIEHVEM OTPOMHOTO KOJIMUECTBA 9HEePruu B (popMe KUHETUUYECKOU SHEPTU! 00-
pasyIoIuXCcsa YacTUIl Uiau B opMe dHepruu U3JIyUeHUs.

B cayuae coxpaHeHUA 4YMCJIa IMIPOTOHOB B fAApe W M3MEHEHUA UYUCJIa HEHTPOHOB
3apAn Aapa He M3MEHUTCS, TO €CTh 00pas3oBaHIMe HOBOTO XMMHUUYECKOTO dJIeMeHTa He
mpousoiiner. OJHAKO aTOMBI C PA3HBIM KOJUYECTBOM HEHUTPOHOB OYAYT OTIMYATHCA
IOPyr OT apyra cBoed maccoii. Takue pasHOBUIHOCTH aTOMOB OJHOT'O XWMHUYECKOTO
aJIeMeHTa, UMeIe OAUHAKOBBIN 3apal Anpa (0AUHAKOBOE UMCJIO IPOTOHORB) U Pas-
HYI0O Maccy (pasHoe YKCJIO HEMTPOHOB), HA3LIBAIOTCSI M30TOIIAMM.

Takum 00pasoM, KasKAbIA M30TOI XapaKTepU3yeTcsa MAacCOBBIM YKUCJIOM (IIPU 3aIllMCHh
CTaBUTCA BBEPXY CJIEBA OT XMMUUYECKOTO 3HAKA) U 3aPAAOM Axpa (IIpY 3aNMCU CTaBUTCA
BHU3Y CJieBa OT XMMHUUYECKOr0o 3HaKa). 3apdAjd dapa aToMa COOTBETCTBYET e€ro HOMepy
B mepmoaundecKoil cucreme. Hampumep, m30TOIBI XJji0opa 0003HAYAIOT CJIAEAYIOIIIUM 00-
pasom: 52Cl m 27Cl. A m30TOmBI BOZOPOA MMEIOT MHAWBUAYATbHbIE HASBAHUA W XMU-
MUYecKue 3HAKH: potuit — ;H; nefirepuit — :H, wim D; tpuruit — 3H, nmm °T.

Maccy aToMa XMMHWYECKOTO 3JI€MEHTa OUPEAEeNAIT KaK cpelHee 3HAUEHWE OTHO-
CUTEJIbHOI aTOMHOM MAacchl BCeX ero IPUPOAHBLIX MB30TOIOB C YyYeTOM HX pPacIIpo-
crpaHeHHOCTU. VIMEHHO 5TO cpeflHEe 3HAUEHNE MPUBEAEHO MO 3HAKAMU XUMUYECKUX
2JIEMEHTOB B IIepHOAMYecKOoi cucreme. Hampumep, B IpUPOAEe aTOMbI XJopa IIpef-
CTaBJAIOT cO0O0 CMeCh ABYX M30TOMIOB ¢ Maccoil 35 (ux B mpupoje 75,4 %) u 37 (ux
24,6 %). Cpenusas aToMHas Macca xJjopa pasHa 35,453.

1.1.4. CocToAHNE 3NIeKTPOHOB B aTome

IIpu XxUMUYECKUX PeaKIUAX SAPO aToMa He uaMeHdeTcA. VI3MeHeHUA TPOUCXOIAT
B BJIEKTPOHHBIX 000J0UYKax aToMOB. COCTOSTHUME BJIEKTPOHOB B aTOMeE, a TaKyKe CBOIi-
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CTBa APYTUX dJIEMEHTAPHBIX YACTHUIL ONUCHIBACT K8aHmMosas mexanuka. Ilo mpexncras-
JeHUAM KBAHTOBOII MeXaHWKM, BCeé MUKPOUACTHUIILI MMEIOT ABOMCTBEHHYIO (KOPIIY-
CKYJIIPHO-BOJIHOBYIO) IIPUPOAY: B HEKOTOPHIX CIyUYasaX OHU BeAyT ceds KaK YacCTUILHI,
a B HEKOTOPBIX — KaK BOJIHBI. VlHaue roBOpsA, MUKPOYACTHUIIHI TPOABJIAIOT CBOMCTBA
BOJIH, & BOJIHBI CIOCOOHBI IPOABJIATH CBONCTBA MUKPOUACTUIL. JJIEKTPOH TaKKe 00-
JafiaeT KOPIYCKYJIAPHO-BOJHOBBIM AyAaJIN3MOM (IBOMNCTBEHHBIMU CBOMICTBAMMU).

JJIEKTPOH B aTOMe He MMeeT OIIpeieIeHHON TPaeKTOPUHU ABUKeHUA. [[Burasace ¢ cyo-
CBETOBOI CKOPOCTHIO, OH MOMKET HaXOAUTHCA B JIFOOOM YacTH OKOJIOAAEPHOTO IIPOCTPaH-
cTBa. PagyimuHble TTOJIOMKEHUA 9JIEKTPOHA B 9JIEKTPUUECKOM II0JIE SIpa aToMa HOCAT Ha-
3BaHUE JTEKMPOHH020 00aKaA. [|BU)KeHNEe 9JIeKTPOHA ONMUCHIBAIOT 3aKOHBI KBAHTOBOM
MeXaHWKM, KOTOPhIE PACCMATPUBAIOT BEPOATHOCTHh €TI0 HAXOMXKIEHUA B TOM WU WHOM
MecCTe IIPOCTPAHCTBA. BOKPYT KaKI0ro aToMa eCTh YUYaCTKU IIPOCTPAHCTBA, B KOTOPHIX
BEPOSTHOCThL HAXOMKIEHUSA SJIEKTPOHA BBICOKA, €CTh YYACTKM, B KOTOPBIX 3JIEKTPOH
MOKHO OOHapY:KHUTb TOpasio peske (HU3KAs 8eposmHOoCcmb), U €CTh TaKue y4YacTKH,
B KOTOPBIX BJIEKTPOH OOHADPY:KUTH B IPUHITUIIE HEBOSMOKHO (HY./1€6a51 8EPOSMHOCMYb).
Ecau 6b1 ymasmoch mMOJIyYnUTh MIHOBEHHBIE CHUMKHU ITOJIOMKEHUA 3JIEKTPOHA B aToMe ue-
pes oueHb MaJjble PaBHbBIE IPOMEKYTKU BpeMEeH! U HAJIOXKUTh UX IPYT Ha APyra, TO Ha
WTOTOBOM CHUMEKeE ITOSABMJIACH ObI KapTHHA 3JIEKTPOHHOro obsmaka (puc. 1.2).

F4

Puc. 1.2. dnexkmpoHHoe 06aako amoma 6000poda

Touky Ha PUCYHKE — MecTa OOHAPY:KEeHUS DJIIEKTPOHA — HAXOAATCS Ha OIpeje-
JEHHOM pPAaCCTOAHUU OT fAApa aToMa, a MecTa BBICOKOM BEPOSATHOCTH HAXOMKICHUA
AJIEKTPOHA BUHBI KaK MECTa IOBBIIIIEHHOH 3/1eKmpPoHHOil naomHuocmu. Ilo mepe yaa-
JIeHUA OT AApa 9JeKTPOHHAA ILJIOTHOCTL YMEHBIIAeTCH.

O6JiacTh IPOCTPAHCTBA BOKPYT AJpa aToMa, B KOTOPOIi HanboJiee BEPOATHO HAXO0MK-
IeHUe JeKTPOHAa, Ha3bIBAETCA OPOUTAJIBIO.

Yucmo opObuTaieil 3aBUCUT OT IIOJIOMKEHUSA aTOMAa B IMEPHUOAUUECKOM CHCTEeMe 3Jie-
MEHTOB.

Opb6uTanyu MOTYT UMeTh HeCKOJbKO GopM (puc. 1.3). Opburanu chepuueckoii ¢dop-
MBI, KaK Y aToMa BOAOPOa, IPUHATO HASLIBATDL S-OPOUTAIAMHU, a 9JIEKTOHLI HA HUX —
s-ayieKTpoHaMu. ['anTee00pasHyio (GopMy UMEIOT p-opOuTar. JJIEKTPOHBI HA 3TUX OP-
OuTaNIsX Ha3bIBAIOTCA P-dJIEKTPOHAMU. Bojee CI0KHYI0 (DOPMY UMEIOT d- U f-OpOUTaIH.

o= X
d

Puc. 1.3. PopmuL aiekmporHbLX opoumadeil
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Ha xaxmgoit opburanyu MOKeT HAaXOOUTHCA OOWH MJIX IBa 3JIeKTpPoHa. Ecaum Ha op-
OuTaIM HAXOAUTCS ONUH DJEKTPOH, TO €e Has3bIBAIOT He3aNOoJHEeHHOll, a 3JIeKTPOH Ha
Hell — HecnapenHbvim. Ecau Ha opOuTaiyn HAXOAATCA JBa BJIEKTPOHA, €€ HAa3BIBAIOT
3anoJiHeHHOll, a 9JIEKTPOHLI Ha Hell — cnapeHHuiMu. DJIeKTPOH BO BpeMsa ABUIKEHUS
Ha OpOUTAJIHN OJHOBPEMEHHO BPAIlaeTCs BOKPYT CBOEH OCH. ITO CBOMCTBO 3JIEKTPOHA
HocUT HasBaHUe cnuH. CiapeHHbIEe 3JIeKTPOHBI OJHOI OPOUTANM MMEIOT Pa3HbIe CIIU-
HBI, TO €CTh BPAIlaloTCA BOKPYT CBOeil OCU B PAa3HBIX HAIIPaBJIEHUAX.

Pacmopenenenine sJIeKTPOHOB IO SHEPTETUUYECKUM YPOBHSAM M IOAYPOBHAM B aTOMeE
IIPOUCXOAUT B COOTBETCTBUU C npasusom XyrHoa Ojid HeBO30YKIAEHHOTO (OCHOBHOTO)
COCTOSIHUS aToMa:

DNeKTPOHbI 3aHMMAIOT CBOGOAHbIe Op6UTanu, pacnonarasicb B HUX CHayana no ogHomy,
MiMesA NMpU 3TOM OAVHAKOBOe 3HaUYeHMe CNVHA, a 3aTeM CMapuBaloTCcA.

B xome XxuMHUYECKUX pPeaKIUil SJIEKTPOHBI 3aI0JHAIT CBOOOIHLIE OPOUTAN B aTo-
Max corJyiacHo npuruuny Ilaynu:

B atome Ha OFIHOI?I op6v|'ran|/| MOXeT HaXxoAnTbCA He 6onee ABYX 3JIEKTPOHOB, nMeLwnx
NpPoOTNBONONOXHbIe CMNHbI.

Baknelimeit xapakTepuCTUKOM NBUMKEHUA 9JIEKTPOHA ABJIAETCA S9HEPTruUsd ero cCBA-
3 C AIPOM aToMa. JTa SHEPTUA 3aBUCHUT OT CUJ JJIEKTPOCTATUUECKOTO0 IMPUTAIKEHUA
SJIEKTPOHA K AAPY U 3JeKTPOCTATUYECKOrO OTTAJIKUBAHUSA SJIEKTPOHOB B 3JIEKTPOH-
HOM o0JiaKe. JIeKTPOHbI, KOTOPELIE HAXOAATCS Ha OJM3KOM PACCTOSHUU OT AApa, IpPHU-
TATUBAIOTCA K HeMy C OOJIBIIIeH CUJIoli, MpouHee CBA3aHBI C HUM, UX TPYAHEe «OTO-
pBaTh» OT AIpa B XOe XUMUUYECKUX IIPeBpaIlleHni. JJIeKTPOHLI, KOTOPLIE ABUMKYTCS
o opOuTamaM OOJBIIETO0 pasMepa, 0ojee yaajJeHBI OT SApa aToMa M COOTBETCTBEHHO
MIPUTATUBAIOTCI K HeMy cJjiabee. OTU 3JIEKTPOHBI Jierde «OTOPBaTb» OT AApa, OHU
001a1a10T OOJIBLIIINM 3aIIacOM CBOOOAHON dHEPTruu. JJIEKTPOHBI, KOTOPLIE 3aHHUMAIOT
B aTOMe OJHY WJN HEeCKOJIbKO opOuTajieil ofMHAKOBOU (pOopMBI M pasMepa, 00J1agaroT
OMMBKUMU 3HAUEHUAMU dHEPTrUU.

OHEPrUio CBA3U JJIEKTPOHA C AAPOM XapaKTepU3yeT IHepzemuuecKuil YpogeHb,
UJIN 9Hepzemuyeckuil caoil, Ha KOTOPOM HaXOIUTCS 3JEeKTPOH.

JHepreTUYeCKNil YyPOBEeHb — 9TO COBOKYITHOCTD 3JIEKTPOHOB C OJM3KUMU 3HAUCHU-
SIMU DHEPTHUU.

JHepreTuuecKkre ypoBHU obOo3HaUaioTcA apabckumu mudpamu (1, 2. 3, 4 u 1. 1).
Haumewnnimeit sHeprueit 06/agao0T 9JI€KTPOHELI 9HEPTeTHUUECKOr0 YPOBHA 1, OJIM3KOTO
K aToMHOMY aapy. C yBenueHneM YPOBHSA YBeJIUUYNBAETCS 3aI1ac 9HePruu 3JIEKTPOHOB.

Yucso sHepreTUYeCKNX YpOBHEH B aToMe ITOKa3bIBaeT HOMED MepHroia, B KOTOPOM pac-
mojaraeTca dJieMeHT B mepuogmueckoitr cucteme . YI. MenzeneeBa. Tak, y sjieMeHTOB
1-ro meproma TOIBLKO OAWH SHEPTeTUUYEeCKUil ypPoBeHb, 2-T0 — ABa, 6-T0 — ITeCThb U T. [I.

Kaxapiii HOBBIHM sHepreTUYeCcKUil YPOBEHb B aTOMe HAaUMHAETCs C S-opOouTanu, Ha
KOTOpPOII MOKeT HAXOOUThCA He 0oJjiee OABYX S-2JIEKTPOHOB. S-0pOMTANL 2-TO JHEp-
TeTUYeCKOT0 CJ0s OOJIbIIIe II0 pas3Mepy, IIOITOMY JHEepPrus SJeKTPOHOB Ha Hell BbI-
e, 4eM y S-3JIeKTPOHOB 1-To ypoBHA. Ha 2-M sHepreTrnuecKoM YpOBHE HOSIBJIAIOTCS
TPU P-OpOUTAIN OLHOTO padMepa, KOTOPbIe PACIIOJIOMKEHbI B3anMOIIEePIeHIUKYIAPHO,

1.1. CtpoeHue aToma. CTpoeHue INeKTPOHHDbIX 060/104eK aTOMOB NepBbIX 20-TH NEMEHTOB NepuoaNYecKoil CUCTeMbl 9
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mogOo0HO OCSAM KOOPAWHAT X, Y, 2. TPEeTHIl 9HEPTeTUYEeCKUH YPOBEHb CONEPIKUT OJ-
HY S-opbuTanb, Tpu p- U HOATh d-opOuTasieii. UeTBepThIil YPOBEHb COIEPIKUT OTHY
s-opbuTanb, TpU p-opduTaNu, NATH d-opduTasneil u ceMb f-opouTaseii.
JHepreTuuecKre YPOBHU COCTOAT W3 nodyposHeil. KasKabIli MOIYPOBEHDL coOmep-
JKUT opOUTaNIM KaKoi-To ommoi (opmbl. Hampumep, 1s-mogypoBeHb, 3p-IOAYPOBEHbD,
4d-mogypoBeHb U T. A. KosmuecTBO MOAYpPOBHEII paBHO HOMEDPY YPOBHS — Yy IIEPBOTO
YPOBHSA UMeeTCS TOJIbKO OIUH MOAYyPOBeHb, Y BTOPOT'O — MIBA, Y TPEThEro — TPHU U T. I.
Ha puc. 1.4 moxasama cxema AeeHUA dHePreTHUYECKUX YPOBHEW HA MMOAYPOBHMU.

<
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Puc. 1.4. Cxema O0enenus sHepzemuieCcKUx yposHeil Ha no0yposHU

HUcxomsa u3 Toro, uro Ha KayKJI0il OopOMTaJM MOTYT HaXOAHUTLCSI He 0ojee ABYX
9JI€KTPOHOB, HECJOYKHO BBIUNCIUTD, UTO MePBLI 9HepreTuYeCKU ypoOBeHb MOT'YT 3a-
HUMAaTh He 0oJiee ABYX 3JIEKTPOHOB, BTOpPOil — He OoJiee 8, Tperuii — He OGosee 18,
yeTBEepPThIil — He 0ojyiee 32 u T. 1.

MaxkcumanbHOE YmCJo 3JIeKTPOHOB (N), HAXOAAIIMXCA HA S9HEPreTUYeCKOM YPOBHE
n(n=1, 2, 3 urT. 1.), onpeaeasioT mo popmyJe:

N = 2n2.

1.1.5. CTpoeHne 3neKTPOHHbIX 060/104eK aTOMOB NepBbIX
20 anemeHTOB nepuoamnyeckon cucrembl 1. U. MenpeneeBa

CaMbIM YCTOMUYMBLIM M SHEPreTHUECKHU BBITOJHBIM COCTOSHHEM JI000H CHCTeMBI
ABJISIETCS COCTOSHIE ¢ HaMMEHBIel sHeprueii. AToM KakK CHUCTeMa B dTOM OTHOIIIe-
HUU He SABJSETCS WMCKJIIUYEHHEM: JJIEKTPOHBI 3aIOJHAIT JHEPreTHYecKre YPOBHU
TaKKe B COOTBETCTBUHU C MPUHIIMIIOM HAMMEHLINIell SHepruu.

CocTossHME aTOMAa, IPU KOTOPOM BCe OPOUTATIM 3aIl0JHEHBI B COOTBETCTBUU C MIPUH-
IUIIOM HAaWMeHbIell 9Hepruu, Ha3LIBaeTCsad OCHOBHbLM.

Pacnpenenenue 3JeKTPOHOB II0 9HEPreTHUYECKUM YPOBHAM IIPHUHATO OTOOPaKATh
C IIOMOIIBIO 3/eKMPOHHLLX (OPMYJL, KOTOPbIe MOKA3LIBAIOT PACIIOJIOKEHUE 3JIeKTPO-
HOB Ha 9HEPreTHYECKNX YPOBHAX UM MOAYPOBHAX (OpOMTANISIX) B aTOME.

TaxkuM 06pas3oM, 3JIeKTpoHHAA popmyaa Bogoposa H umeer Buj 1s!. MHOrma Tpe-
OyeTca m300pasuTh rpadUUecKy0 dJeKTPOHHYIO GopMyJay. B sTom ciyuae Kammoit
opOUTATI COOTBETCTBYET UeTHIPEeXYTOJbHUK.

1. BewecrBo



opor (1)
BOZOPOT, 1

Puc. 1.5. Cxema anexmpoHH020 cmpoeHus amoma 6odopoda

Tak, HaIpuMep, 3aMOJHEeHNE dJEKTPOHAMHU 1-TO 9HEPTeTUYECKOTO YPOBHA MOXKHO
MIPOMJLIIOCTPUPOBATE CAEAYIONIUM 00pasoMm:

1s!

HesamonHeHHBIN dHEPTeTUUYECKUH YPOBEHD:

1s2

3amosiHeHHbIN 2-1 SHEPTeTUYECKUH YpOBeHb OyIeT BHIPAKaThCA JJIEKTPOHHOI
dopmyroin 2s22p°®:

W IH]
2522p5

3anoJHeHHBIA 3-1i ypoBeHb OyzeT uMeTh popmyy 3s23p83diO:
]
NN NN
NI TR IV I
3s23p®3d*°

-

IIpu cocTaBiaeHUU SJIEKTPOHHBIX (DOPMYJ BaKHO IIOMHHUTH CJIEAYIOIIe MOMEHTHI:
® JHJIEeKTPOHLI B aTOMe 3aHMMAIOT CBOOOAHELIE OPOMTAJM B IIOCJHENOBATEILHOCTH, Ha-
3bIBaeMoi IKaJioi sHeprum: 1s / 2s, 2p / 3s, 3p / 4s, 3d, 4p / bs, 4d, 5p / 6s,
4d, 5d, 6p / Ts, 5f, 6d, Tp;
e coryacuo npuHNuny Ilayau, Ha ogHOIM OpOUTANM MOTYT PacIoJaraThCad MAKCUMYM

IBa 9JIEKTPOHA C IPOTHUBOMOJIOKHBIMY CIIUHAMU;
® KOJHMYECTBO JJIEKTPOHOB B aTOMe UYKCJEHHO PaBHO 3apAAy SApa U IMOPSIKOBOMY

HOMEpPY dJIeMeHTa B MePUOSUYECKOM cucTeMe;
® KOJHUYECTBO 9HepreTUYeCKUX MOAYPOBHEN UMCJIeHHO PaBHO HOMEpPY IIepuojia, B Ko-

TOPOM PACIIOJIOMKEH BJIEMEHT B IMIEPUOTUYECKON CHCTEME.

ANeKTpoHHO-TpaduuecKkre (GpopMyabl HATJIAMHO IOKA3LIBAIOT KOJHUUYECTBO HecIIa-
PEHHBIX 3JIEKTPOHOB B aTOMe.

Atom anemenTa Bomopoaa (H), crosimiero mog HomepoM 1 B mepuoamuecKoil cucTe-
Me, MMeeT TOJbKO OAUH JJIEKTPOH, KOTOPLIM PAaCHOJIOKeH Ha 1-M 5HepreTHYecKoM
ypoBHe, 1s-mogyposHe. TakuM o6pas3oM, 3JeKTpPoHHAA (opMyJia Bojopoza: 1s!.

AJIeMeHT, UMeIOINHA HopPATKOBbIN HOMep 2, — reauii (He). CormacHo mopsagKOBO-
My HOMEPY U HOMEpPY IIepuojia, OH MMeeT ABa dJIEKTPOHA, PACIOJOMKEHHBIX Ha 1-M
SHEpreTUYecKoM ypoBHe: 1s2.

AiaemenT mox HomepoM 3 — usutui (Li) — HaxommTcs BO 2-M mepuojie U HMeeT
TpU dJIeKTpoHA. /[[Ba 13 HUX pacioJjaraimrcsa Ha 1-m ypoBHe, 1s-moaypoBHE, a TpeTui
3aHIMAaeT CBOGOAHYIO S-OpOUTANIb 2-TO dHEepreTuuecKoro yposHsa: 1s22s!. s-opburaib
CJeyIOIero YPOBHS BCEr[a 3allOJIHSIEeTCA IIePBOM, MOCKOJNLKY MMeeT 0oJiee HU3KUM
YpOBeHb dHepruu. ToNbKO IIoce ITOJHOTO 3aIl0JHEeHNA S-TIOAYPOBHA UIET 3all0JTHEeHIe
IPYyrux opburajieil sJIeKTPOHAMU.

VY saemeHTa HOMep 4 — Oepusnusa (Be) — samosHserca 2s-IOAYypoBeHb: 152252,
a HauMHAsA C BJIeMeHTa moJ HoMepoM 5 — Gopa (B) — maer samonHeHMe p-opOuUTaAIN HA

1.1. CtpoeHue aToma. CTpoeHue INeKTPOHHDbIX 060/104eK aTOMOB NepBbIX 20-TH NEMEHTOB NepuoaNYecKoil CUCTeMbl "
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2-m ypoBHe. ¥ snemeHTa HOMep 6 — yraepoga (C) — moABJseTCS BTOPOH pP-3JeKTPOH
Ha 2-M IOAYPOBHE, M OH MOJKET KaK 3aHATh CBOOOIHYIO OpOUTAJb, TaK U Pa3AEJUTh
p-opOUTAaANb ¢ yiKe UMEIIUMCA P-9JIeKTPOHOM. II0CKONIBKY 9JIEKTPOHBI UMEIOT OfMHA-
KOBBI€ II0 CHJIe W 3HAKY 3apsiibl, OHU OTTAJKHBAIOTCA APYT OT apyra. Ilpu Hamuuuu
CBOOOIHBIX OpOUTAIeil 9JIeKTPOHAM 9HEPreTUYeCKH! «BBITOJHO» PasMeINaThbcAd Ha He-
3aHATHIX opOuTanax. Iloasaawomniuiica y Kucaopona (O), saeMeHTa moa HOMEPOM 8,
YEeTBEPTHIA P-3JIEKTPOH, IPUCOEINHACTCA HA MEePBYIO P-OPOUTAIDb K YK€ MMEIOIIeMY-
cA P-3JE€KTPOHY.

Y si1eMeHTOB 3-T0 YHEPTeTUYECKOr0 YPOBHS mMeloTcA 3d-opOduTayiv, HO OHM OCTa-
I0TCs Hes3amoJHeHHbIMU. ¥ aToMoB Kanusd (K) u kanbiiua (Ca) mogsiasaerca 4-ii sJIeKT-
POHHLIN CJION W 3amojHseTcA 4S-ypOBeHb, T. K. OH MMEET MEHBIIYI0 SHEePrui, YeM
3d-ypoBeHb.

CrpoeHue 3JIEKTPOHHBIX 000JioueK IepBbIX 20-TU 3JIeMEHTOB IEePUOAUUECKON CHU-
cremsl [I. 1. MenngeneeBa npuBeneso B Tabua. 1.1.

Tab6auya 1.1

JJIEKTPOHHbIEe rpaduyeckue GopMyJIsl
nepBbIx 20-TH 31eMeHTOB nepuonudeckoi cucremsl [[. U. MenneneeBa

0B DlleKTPOHHAS
KOBBIH dIeMeHT p T'pacduueckasa popmyaa
HoMep ¢dopmyaa

1 Bonopox (H) 1s!

2 Tennii (He) 152

3 JIutuii (Li) 1s22s! W

|

4 Bepuanii (Be) |1s22s?

— | —
-— | -—

5 Bop (B) 1s22s22p! m

WL T
6 Yruaepog (C) 15%2s%2p? m

NI | ]
7 Aszor (N) 1s22s22p® 4] |

—_—| —
-— -—
—_—
-
.

8 Kucaopog (O) 1s%2s%2p*

— | —
- | -—

WitIt]

9 ®rop (F) 1s%2s%2p°

—_ —
- | -—

NNt

10 |Heon (Ne) 1s22s22p°®

—
-

NI




Oxonuanue maba. 1.1

ITopsin-

KOBBIH JdieMeHT 3.11;1;;&(;}:::1& I'paduuecrkasa dpopmyana
HOMep

11 |Harpmuii (Na) 1522522p®3s? m

NN NN

f HEEN
12 |Maruuit (Mg) 15%2522p%3s? m

NN NN

I L[] ]
13 |Amomunnii (Al) |1s22522p53s23p! m

NN NN

It HEEN
14 |Kpemnuuii (Si) 1522522p®3s23p? m

NN NN

NN
15 |®ochop (P) 1s22s22p®3s23p? m

NN NN

IR EEN
16 |[Cepa (S) 1s22s22p®3s23p* ]

NN NN

NNHEEEEEE
17 |Xuop (Cl) 1522522p®3s23p° m

NN NN

NNNHEEEEEE
18 |AproH (Ar) 1522522p53s23p5 m

NN NN

ANNNEEEEE
19 |Kamui (K) 15%25°2p°3s?3p°4s’ [} ]

NN NN

NN N

i
20 |Kansmuii (Ca) 1522522p®3523p%4s2 m

NN NN

NN NN

N
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1.2. Mepnoanyeckuin 3aKoH
U nepuoamnYeckas cMctemMa XUMMUYECKUX d1IeMEHTOB
. U. MeHpeneeBa

1.2.1. Tpynnbl n nepuogbl NepuOgNYECKoil CUCcTeMbl.
®dusnuyecknin CMbIC1 NOPAAKOBOro HoMepa
XMMUNYECKOro 3/1emMeHTa

ITonsITKY KJIaccUPUKAIIUN XUMUUYECKUX 3JIEMEHTOB IPEeINPUHUMAJINCH YUeHBIMU
HaumHasa ¢ XVII B. CxomHble IO CBOMICTBAM BeIlleCTBa O0'BEeIMHANINUCH B IPYIIILI. BbI-
IeJAINCh O0IIfre MPU3HAKY OTAEIbHBIX XUMHUUYECKIX daeMeHToB. B 60-e roger XIX B.
1. 1. MeHeeeB 3aHAJCA IIONCKOM 3aKOHOMEPHOCTEH 1 B3aMMOCBA3€H, KOTOpPhIe ObI
OXBATBIBAJIM BCE M3BECTHLIE B TO BpeMdA XMMHUUYECKIE 9JIEMeHTHI (UX Ha TOT MOMEHT
HacumThiBayioch 63). B KauecTBe Ba:KHeHIIIell XapaKTEPUCTUKMN XUMUUYECKOTO dJe-
menta I[. 1. MeHgeneeB B3sAJI Maccy ero aToma.

Pacmoso:xuB Bce m3BeCTHLIE B TO BpeMs XUMHUUYECKNE 3JIeMEHTHI B PAJ IO CTEeIleHUu
BO3pacTaHUA UX aTOMHBIX MACC, YUEHBIH OTMETHIJI, UTO Uepe3 OIpeesieHHbIe OTPE3KU
(mepuoAbl) B 9TOM PAAY HAXOIATCA XUMHUUYECKHUE SJIEMEHThI, KOTOpPble 00pa3yIoT IIo-
XO0JKHe II0 CBOMCTBAM IIPOCTLIE BeIllecTBa U coequHeHusA. To ecTh XxapaKTep 9JIeMEeHTOB
B PAAY IOBTOPSIETCS C OIIPeeIeHHON MepUOSUYHOCTHIO.

Kaxxgpiii Taxoii oTpe3sOK HaUMHAJCA TUINUYHBIM METAJIJIOM M 3aKaHUWBAJCSI THU-
OUYHBIM HeMmeTasioMm. IIpu sTom [I. YI. MeHnnesneeB oTMETUJI, UTO XapaKTep 3JIeMeH-
TOB, CBOMCTBA UX IIPOCTBLIX BEILECTB M COEAMHEHWUII B KayKJOM OTpPe3Ke M3MEHSIIOTCS
IOCTeIleHHO, a UMEeHHO:

e MeTaJJINUECKIe CBOMCTBA 0CJIabeBaloOT;

e HeMeTaJJInYecKMe CBOWCTBA YCUJIMBAIOTCH;

® CTeleHb OKHCJIEHHUS 3JIeMEHTA B 00pa3yeMbIX MM BBICIHINX OKCHUAAX YBEJNUNBAETCS
¢ +1 mo +7 (+8).

H

1

H,0

Li Be B C N o F

7 9 11 12 14 16 19
L120 BeO B203 CO2 N205 - -

Na Mg Al Si P S Cl

23 24 27 28 31 32 35,5
Na,0 MgO Al,0, Sio, P,O, SO, CL0;,

Ha ocaoBanuu cBoux BbIBOJOB [[. 1. Mennenees B 1869 r. chhopmymupoBas nepuo-
Juueckuii 3axon. IlepBoHauasbHass (POPMYJINPOBKA 3aKOHA BBIIVISAENA CJIELYIO[UM

obpasom:
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CBoIICTBa NPOCTbIX TeJ, a TaKKe ¢popMbl 1 CBONCTBA COeANHEHWI 3/IeMEHTOB HaXOAATCA
B NepuoanYecKoil 3aBMCMIMOCTI OT Be/INYMHbI aTOMHbIX BECOB 3/1eMEHTOB.

PazgenuB pang saemenToB Ha mepuonnl, . 1. MeHmeneeB pasMecTUs BTOPOM Iie-
pHUOI IO IIEePBBLIM, TPETHUH — IIOA BTOPBIM M T. HI., IOJYYUB TAOJIUILy, B CTOJOIAX
KOTOPOH OKA3aJNCh XMMHUUYECKIE DJIeMEHThI CO CXOAHBIMU CBOIicTBaMU. ITa TabJIUIlA
crajia rpauuecKUM OTOOpaKeHMeM HepPUOAMUYECKOro 3aKOHA M MOJIyYHnJa Ha3BaHUeE
nepuoduyeckoil cucmemvt anemenmos [[. U. Mendeneesa.

Ha ocHoBanmu nepumoamueckoro 3axkona . . MenngesneeB mmpeacKasay CyIecTBO-
BaHMe He OTKPBITBIX K TOMY BpeMeHUN XUMHUECKUX 5JIeMEHTOB, CBOMCTBA TPEX UX HUX
(raynus, CKAHAWS W FepMaHKsI) OH IOAPOOHO OmMMca. OTU 3JIEMEHThI ObIIN OTKPBITHI
elrle MpU *KU3HW YUYEHOTO, UTO MPUBEJIO K BCEOOINEeMY IMPUIHAHUIO IIEPUOINUECKOTO
3aKOHa.

IlepuoamuecKkuii 3aKOH HUJJIIOCTPUPYET IIOBTOPEHME XMMHUYECKOr0 XapaxkTepa sJje-
MEHTOB, 0COOEHHOCTEl CTPOEHUS MX aTOMOB, COCTaBa, CTPOEHUS W CBOMCTB UX CO-
eqIuHeHUNW. B cuiIy HEBBICOKOTO YPOBHS Pa3BUTUSI XWUMHUHU BO BpeMeHa MeHgeseeBa
WCTUHHAA TPUYMHA IEePUOINYHOCTH UM PACKPBITA He ObLiAa.

C pasBuTueM aTOMHOM (PM3MKU M KBAHTOBOM XMMUU ObLI O0BbSICHEH CMBICI IMOPSAI-
KOBOrO HOMepa dJIeMeHTa, M IIePUOAUYECKHUIl 3aKOH MHOJYUYMUJI TeopeTuuecKoe oboc-
HoBaumue. Ilos:ke Oblia co3mama KBaHTOBO-MeXaHHUYeCKasd MOJENb IIePHOINUECKOTO
W3MEeHeHUS 9JIEKTPOHHOTO CTPOGHUA ATOMOB XMMUYECKHUX JIEMEHTOB II0 Mepe Boapac-
TaHUA 3aPATOB UX AAEP.

CoBpemenHasa (popMyINPOBKA MePUOAUUECKOr0 3aKOHA 3BYUUT TaK:

CBOINCTBa XMMMNYECKMX 3JIEMEHTOB, a TaKKe (popMbl 1 CBOICTBa 06pasyemMbix MU NpPO-
CTbIX BeLeCTB VI COeAUHEHI HAXOAATCA B NepUoANYECcKOi 3aBNCMMOCTY OT BeJINYMHbDI 3a-
PALOB AAep X aTOMOB.

Homepa s5/ieMeHTOB B IIePUOAUYECKOM CHCTeMe Has3LIBAIOTCA NOPAOKO8bLMU HOMe-
pamu.
ITopAAKOBBIN HOMED 9JI€MEHTA IIOKA3hIBAET:
® 3apsdAa aTOMHOTO SApPAa;
® UNCJO IPOTOHOB B ANPE;
® UNCJIO 9JIEKTPOHOB B BJEKTPOHHOI 000JOUKEe aToMa.

3apapg aTOMHOro Afpa COBMagaeT C NopAAKOBbIM HOMepPOM 3fieMeHTa B Tabnuue MeHge-
neesa.

9Ta 3aKOHOMEPHOCTh OTPaKaeT (PU3NUYECKUII CMBICI HOPAJKOBOrO HOMEPA XWMMU-
YeCKOTO 9JIeMeHTA.

IIpaBuIBHOCTD PACIIONIOMKEHUS 3JIEMEHTOB B IIEPUOINUYECKOI CCTeMe MOATBEPIKIa-
eT 3aKoH, copmyaupoBauubiii B 1913 r. aurauiickum dpusukom I'. Mozan:

3apﬂn AAQPa aTOMa Ka)XXAoro 3jieMmeHTa B Taﬁnmue MeHpeneeBa BO3pacTaeT Ha eguHuLy
Mo CpaBHEHMUIO C 3apAAOM AAPa aTOMa nNpeAablayLlero ssiemMmeHTa.
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Ilo ropusoHTaIM B HNePUOAUYUECKOI CHCTEME 3JIeMEeHThl pacmoJioskeHbl B 10 ps-
noB. IlepBoie 3 pama u 10-if pam — 3To maavle nepuodsv. MEPUOIUUECKON CUCTEMBI
5JI€MEHTOB, BKJIIOUAIOINE KAMKIBLIN 110 OMHOMY PALY 9JIeMeHTOB. Boavwiue nepuodvl
(4eTBepThIA, MATHIA, IIECTOI) COCTOAT U3 ABYX PAOOB. JJIEMEHTHI BTOPOTO U TpeThe-
O TIEPUOJIOB HABBIBAIOTCA MUNUYECKUMU, TOCKOJIBKY WX CBONCTBA IOCTEIEHHO U3-
MEeHAIOTCS OT MeTaJljla 0 0JaropomgHOTO rasa. B UeTHBIX pAax OGOJNBINTNX IIEPUOIOB
PacIOJIOKEHBI TOJBKO METaJLJIbl, YbHM CBOMCTBA M3MeHsAOTCA ciaabo. HeueTHbIEe pPaAmbI
OOJILIITNX TEePHUOIOB CONEpP:KAT dJIEMEHThI, CBOMCTBA KOTOPBIX M3MEHAIOTCS TaK Ke,
KaK U Y TUITMYECKUX DJIEMEHTOB.

ITocne mamTana, HaxomAImIerocAd B IIIECTOM IIEpHOJle, PACIIOJATAIOTCA 3JI€MEHTBI
C TOPAIKOBBIMU HoMepamMu 58—T71, HasbpIBaeMble JAHMAHOUOAMU. ITO OTIAENbHOE
ceMelicTBO CXOAHBIX II0 CBOMCTBAM C JJAHTAHOM 3JIEMEHTOB.

B cemgpMoM mepuojie IocJie aKTUHUA aHAJOTMUYHBIM O0OpasoM pacIiojaraeTrcs ce-
MeNCTBO aKmuHoudo8, KOTOPOE COCTABJIAIOT 3JIEMEHTHI C MOPAJKOBLIMH HOMEDPaMU
90—103. ATOMBI 5THX 3JIEMEHTOB HEYCTOMUYMBBI, MX CBOMCTBA OO CHUX IIOP OKOHYA-
TeJIbHO He U3YUEeHBI.

ITo BepTuUKanu pacmoJIOXKeHBI Zpynnv. 3JeMeHTOB. Bcero B IepuoandyecKoOl cu-
creMe 8 IPYIII XMMHUYECKUX DJIEMEHTOB, KaKAad U3 KOTOPBIX NEeJUTCA Ha 2JA6HYI0
U no6ouHy nodzpynnbi. JIEeMeHTHI I'JIABHON IOATPYINLI B Ta0JIUIle CMeIeHbl BJe-
BO, a TOOOYHOM — BIIpPaBo. I'JIaBHYIO MOATPYIIIY COCTABIAIOT TUNNUYECKNIE 3JI€MEHThI
M CXOOHBLIE ¢ HUMU IO CBOMICTBAM 3JIEMEHTHI OOJBIINX HEePHUOA0B. B MOOOUYHBIX IIOJ-
TpyImax paclojIoMKeHbl TOJBKO MeTaJJIbl 0oablux mepuomoB. VIII rpymma, Kpome
TJIaBHOI MOATPYIIIBI, COMEP:KUT TPU MOOOUHBIE: MOATPYHIY Kejie3a, MOATPYINY KO-
0asbTa U MOATPYIIIY HUKEJIA.

XuMuuecKue CBOMCTBA 3JIEMEHTOB I'JIaBHON M MOOOUHOII MOATPYNN OAHOM I'PYIH-
bl CUJIBHO PA3JNYAIOTCS, & CBOMCTBA SJIEMEHTOB OJHOU MOATPYIIIIBI CXOKU MEXKIY
coboii.

Bce asmemeHTHI, KpoMe Tejinsd, HEOHA U aproHa, o0pa3yioT KHUCJIOPOIHBIE COeJUHe-
Husa. Ux obmire GopMyabl IPUBEIEHEI IO KaKI0UW I'PYIIIION B IMOPSAAKE BO3PACTaAHUS
cTelleHU oKucieHuda sirementoB: R,0, RO, R,0;, RO,, R,0;, RO;, R,0,, RO, rze
R — siemeHT maHHON T'pPYIIILI.

Hauwunasa ¢ IV rpynmsl, sjieMeHTBI TJIaBHBIX IIOATPYIII 0OpasyioT JIeTydue BOJIO0-
ponHbIe coeIUHEHUs, o0Imme (GopMyabl KOTOPBIX TaKKe IPUBEIEeHbI BHU3Y IIEPUOIU-
yeckoit cucrembl: RH,, RH;, RH,, RH. [lanasie ¢GopMyJIbl OTHOCATCSA TOJBKO K 3JIe-
MEeHTAaM TJIABHBLIX ITOATPYIIII.

1.2.2. 3aKOHOMEPHOCTN N3MEHEHUNA CBONCTB 3/1eMEHTOB
N NX coefnHEHNN B CBA3U C MOJNIOKEeHNeMm
B nepuoanyeckon cucreme XMMmMUYecKux 3J1eMeHTOB

Howmep mepuoga u HoMep rpymnmnbl B nmepuoaudeckoil cucreme . YI. MeunneneeBa
Tak JKe, KaK U MOPAAKOBBIA HOMEDP 3JIeMEHTAa, MMEIOT OIpeNeJeHHBIN CMBICJ U OT-
pasKaoT HEKYI0 OCOOEHHOCTH WJV 3aKOHOMEDPHOCTH B CTPOEHUU ATOMOB 3JIEMEHTOB.

Homep nepuoda coBmamaeT ¢ YUCJIOM 9JeKTPOHHBIX CJIOeB (9HEPreTUYeCcKUX yYPOB-
Hell) B aToMe.
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Homep ezpynnv. MOKa3bIlBAeT UYKCJIO 3JEKTPOHOB Ha BHEIIHEM 3JHEPreTUYecKOM
YPOBHE ATOMOB [JIsI 3JE€MEHTOB IVIABHBLIX IIOATPYIII WJIM MAaKCHMAJbLHOE UYMCJIO Ba-
JIEHTHBIX 9JIEKTPOHOB [JIS 3JIEMEHTOB 00euX moArpyuia. OTMeTnM, UTO IMEHHO OAUHA-
KOBO€ CTPOEHUE BHEIIHNX SHEPreTUUYEeCKNX YPOBHEH XMMHUUYECKUX 5JIEeMEHTOB OJHOM
MOATPYIIIEI 00yCIaBJINBAET IIOBTOPEHIE CBOMCTB XUMUUYECKUX 9JIEMEHTOB B Iepuoje.

JJ1s 5JIeMEHTOB I'VIABHBIX IIOATPYIII BAJEHTHBIMU SBJIAIOTCS 9JEKTPOHBI 8HEULHEZ0
SHEPTeTUYECKOr0 YPOBHA, UX UHMCJO PABHO HOMEePY I'pymmbl. asa s/1eMeHTOB m000Y-
HBIX IOATPYII BAJEHTHBIMU ABJISIOTCA 3JEKTPOHLI U Nped8HeUlHe20 dHEPTEeTUUEeCKO-
o YPOBHSA, B 9TOM CJIyuae MaKCHMaJIbHOE MX UICJO OIpeledeTcsa HOMEPOM I'PYIIIbI.

3aKOHOMEPHOCTU M3MEHEHHs CBOIMCTB 3JIEMEHTOB B IIepHOJaX 1 I'PYIIIax oIpeme-
JISIIOTCS OCOOEHHOCTAMMU CTPOCHUSA MX aTOMOB.

Y sJ1eMeHTOB OJHOIO IIEPHOAa CJIeBa HAIIPABO MPOUCXOAAT CAEAYIOIINe N3MeHeH s
B CTPOEHHUH ATOMOB:

e YBeIMUYMBAETCA 3aps] ATOMHBIX SOep;
e YBeJIMUMBAETCH UMCJO 3JEKTPOHOB Ha BHEIIIHEM SHEepreTHYeCKOM YPOBHE;
® UHCJIO YSHEPTEeTUYECKUX YPOBHEI IIOCTOAHHO;
¢ paguMyc aTOMOB yMEHBIIIaeTCsd.
HUcxomsa ns sTux 3aKOHOMEPHOCTeI, MOYKHO CAEeJaTh 0000IAIONINil BEIBO:

B npegenax ogHOro 1 TOro XKe Nepuoaa cieBa HanpaBo MeTaNinyeckne CBONCTBa ocna-
6eBaloT, a HemeTannnuyecKne — yCuanBalTCA.

Y 3JIeMeHTOB TJIaBHBIX IOATPYHH OAHOUW T'PYIIBLI YKUCJIO BJEKTPOHOB HA BHEITHEM
SHEPTETUUYECKOM YPOBHE OCTAETCS HEM3MEHHBIM. A B CTPOEHUU aTOMOB ITPOCJIEKMBA-
I0TCA cJieqyIole U3MeHeHU:
® yBeJIMUMBAETCA 3apAN aTOMHBIX SA1ep;
® YBEJIMYMBAETCA UMCJIO S9HEPreTUYEeCKUX YPOBHEI;

e YyBeJMUYMBaETCA pPaguyc aTOMOB.

Takve MBMeHEHNA B CTPOEHUU aToMa O0YyCJIaBJIMBAIOT OIpeeIeHHbIe M3MEeHEHU

XUMUYECKNX CBOUCTB 3JIEMEHTA.

B npepenax ogHoin 1 Toi Xe rpynnbl (B rnaBHOW NoArpynne) ceepxy BHU3 MeTaninye-
CKMe CBOWCTBa 3/IeMEHTOB YCWIVBAIOTCA, a HeMeTannyeckne — ocnabeBalot.

Y si1eMeHTOB OOJBIINX IIEPUOIOB M3MEHEHMNS CBOWCTB IPOMCXOAAT MeAJIeHHee,
TOCKOJIBKY yV aTOMOB 3JIEMEHTOB ITOOOUYHBLIX MOATPYII AOCTPaWBaeTCA He BHEIITHWIH,
a mpeaBHeITHU o (1o 18 ameKTpoHoB). Y TOIBKO ITOCJE MOJHON JOCTPONKY IIpe-
BHEIITHET0 YPOBHA HAUMHAET JOCTAUBATLCA BHEIITHUIA.

Takum o00pasoM, 3apsan sAIep aTOMOB 3JeMEHTOB B IIEPUOIMYECKOIl cucTeMe
. Y. MenneneeBa Bo3pacTaeT MOHOTOHHO, a CBOMCTBA BJIEMEHTOB M3MEHSAIOTCSA IIe-
PUOAMYECKH.

NsmeHeHUA CBOUCTB 5JIEMEHTOB B IIEpUOJaX M I'PYIIax BJIUAIOT Ha CBOMCTBA WX
coenquHeHmnii. Hanbosee xapakTepHO 9THM M3MEHEHUS IMPOABJSIIOTCA B 8blCULUX OKCU-
dax, Tie 3JIeMEeHT IPOABJISIET MaKCUMAJIHLHO BO3MOMKHYIO IJII HET0 BaJeHTHOCTD.

Tak, B BBICIIMX OKCHUIAX 9JIEMEHTOB BTOPOTO IepHoJa KUCJIOTHBIE CBOIICTBa BO3-
pacraioT cjeBa HampaBo. Metajyn qutuii obpasyeT ocHOBHOHN okcun Li,O, merasn Ge-
punnnii — amM@OTepHLIH (IPOABIAIONINA OJHOBPEMEHHO ¥ OCHOBHBIEC, M KHCJIOTHBLIE
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