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ITepsble npencraeseHHs o6 aromax
U dJeMeHTax

epBLie NpeACTaBJeHHsT 00 aToMaxX H 3JeMeHTax
3apOJMIINCH ellle Ha 3ape eCTeCTBO3HAHUS B Mep-
BOM ThICSiYeNEeTHH 1O HalleH 3pbl Y HapogoOB —
HocuTesell ApeBHeH UMBHIH3allMA: HHIYCOB, I'PEKOB, KUTall-
ues. EcrecTBoncnuitatesu U (HIOCO(PE TOrO BpEMEHH, Ha-
Gaiofast 3a pas3iHYHBLIMH SIBJEHHSIMH TNPHPOAH, MPHILIH K
BLIBOAY O TOM, UTO BCe OKPYy2KalollHe Hac BeLlecTBa COCTOSAT
W3 MejibuailliiX YacTHll, KOTOpble I'PeKH Ha3Baju aTOMaMH.
[peanonaranock, YTO aTOMbI 3TH NPOCTHI, CMJIOLIHEL, HELeNH-
Mbl, HEYHUYTOXKaeMbl, BecoMbl, Kormga aToMbl COEIHHSIIOTCS
IpYyr C APyroM, To oGpasyloTcsl Te WM HHblE BelllecTBa U Te-
Ja; KOrja atoMbl pasbelHHATCS, — 06pasyercsl HX KPYyro-
BOPOT, Xaoc. ¥ BCceX BELIECTB aTOMbI HMEIOT SIKOGLI OJHHAKO-
BYIO IPHPOLY; OZHAKO aTOMBI OJHOrO BELIECTBA OTJAHYAIOTCS
OT aTOMOB ApPYroro cBoeil (OpMOI M NMOPSIAKOM pacrosoxKe-
HHS.

OnHOBpEMEHHO C BO3HHKHOBEHHEM aTOMHCTHYECKHX Npel-
CTaBJEHHH BO3HUKJH H TNPENCTaBJEHHS O TOM, UTO Cyule-
CTBYIOT SIKOOBI KaKHe-TO OCHOBHEIE, MNepBHYHLIE BELIECTBA,
H3 KOTOPBIX COYETaHHEM B Pa3JHYHO Mpomopuud obpaso-
BaJUCh BCe APYTHe BelIeCTBA M TeJaa. DOJbIIHHCTBO (PHJIO-
coOB CXOZMIHCH HA TOM, YTO K YHCJAY MEPBHYHBEIX Be-
LeCTB— HX I03XKe CTaJH Ha3blBaTh IAEMEHTAMU — OTHO-
cATCS: BOAA, BO3AYX, 3eMJisl, OTOHb.

DTH [Ba NpeICTaBJeHHs, CYyLIECTBOBABIINE JOJIT0e BpeMs
HEe3aBHCHMO OJHO OT APYroro, OKa3a/jHchb OYeHb NMOJE3HbIMH
B KauecTBe NMPHUHLUNIHAJBLHON OCHOBBI JJIs JaJbHeH1ero pas-
BHUTHSl €CTECTBO3HAHHS M B NEPBYIO Oouepelb XHMUH.




C TeueHHeM BpeMeHH, NPH Tepexoje U3 OJHON HCTOpHYe-
CKOf 3MOXH B IPYTYIO, 3 CTPAHEl B CTPaHy NpenCTaBJEHUs
3TH BHIOHU3MEHSJIHCh H YTOUYHSIHCh. [[oIjM OHH M IO Ha-
Iero BpeMeHH, HO, pa3yMeercsl, 3HAUHUTEJNbHO WCIpPaBJEH-
HBIMH H LONOJHEHHBIMH.

Chnenyer moguyepKHyThb TO LEHHOe H NMOATBepIHBIIEECS B
Hallle BpeMs], 4TO 3aKAI0YajioCh B 3THX NPENCTABJIEHUSX: 3TO
NpaBHJIbHAsT MBICAb 06 aTOMapHOM (3epPHHCTOM) CTPOEHHH
BEIECTB, a TAaKXe MBICIb O TOM, YTO HMeIOTCS KaKue-TO
MepBUYHbIE BeIIecTBa (3JEMEHTH), U3 KOTOPHIX CO3LaJ0Ch
BCce MHOroo6pa3me OKpY¥Kalolllero Hac MHpa.

B snoxy Tak Ha3biBaeMOH aJXHMHH K UHMCJY MEepBHYHBIX
BelleCTB (37eMeHTOB) Oblin AoGaB/eHbl elle TPH: PTYTh,
cepa u cosab. OfHaKo 3Ta HaACTPOHKa He crnacia MpeicTas-
JIeHHS] JPEBHHX OT pa3pyllaloulero Hamopa HOBHIX BO33pe-
Hyl, 3HaMeHOBaBIHX c060i HacTyNJeHHe 3MOXH Hay4YHOR
xuMud. OCHOBONONOXKHHKAMH HAay4YHOH XHMHH CJelyeT CYH-
TaTb aHIJHHCKOro yueHoro PoGepra Boiisi u Besnnkoro pyc-
ckoro yueHoro M. B. JlomoHocoBa.

ITo Boitmo, Bompoc o TOM, SIBJASIETCS JH TO HJIH HHOE
BEIIECTBO 3JIEMEHTOM, peluaeTcs He HOraiako#, a OmbIT-
HBIM NyTeM, XHMHYECKHMH wHcciaefgoBaHusMH. Eciau Kakoe-
Jub0 BEUIECTBO HeJb3sl Pa3JIOKHTh IIPH XHMHYECKHX peak-
1usIX Ha eme O6oJee NMPOCThE, TO 3TO BELIECTBO CJELYyeT
CYHTATh 2JEeMeHTOM W — Hao6opor. Hanpumep, Bony Moxk-
HO pas3JIoXKHUTh Ha [Ba GoJiee NPOCTHIX BELIECTBA — BOIOPOI
n kucnopon. CrepoBaTenbHO, BOAa YK€ He 3JIEMEHT, Kak
noJiarajy JpeBHHE, a 2JEMEHTaMH CJle[yeT CUHTATh 3TH IBa
69o.1ee MpocThIX BelecTBa. EcTecTBEHHO, YTO MPH TAKOM Ma-
TePHAJIUCTHYECKOM MOIXOJe K BONPOCY WYHCJ0 M3BECTHBIX
3JCMEHTOB JOJIKHO OBLIO Pe3KO BO3DACTH, H, IEHCTBHTEJb-
HO, K Hauany XIX Beka OHO HOCTHUIJIO yiKe HECKOJNbKHX Je-
CSITKOB.

ITo cospannomy M. B. JlomonocoBriM B 1743 roay yue-
HHIO, BCE BEIeCTBAa COCTOSIT H3 MeJbYyadIUHX YaCTHI[ «KOp-
nyckyJs» (MOJIeKyJ1); MOCJeLHUE Ke B CBOIO OYepelb COCTOSAT
H3 yYacTHll emle Oojee MeJKHX — 3JEMEHTOB (aTOMOB).
Kak bl BuguM, Boiiib # oco6eHHO JIOMOHOCOB pa3BHJIH
npeiacTaBjieHuss LPeBHHX, 06GOraTHAH HX HOBBIM COOEpKa-
HHEM.

B nauane XIX B. Jaabron (Aurnusi) u Asoraapo (Mra-
JIUSI) TPHLUIM [0 CYIIECTBY K TeM 3Ke JONYyIUeHHsaM: mep-
Bblif — B OTHOIIEHHH aTOMOB, BTOPOH — B OTHOLUEGHHH MOJIE-
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Kya. Onnako qumb B 1860 rony xuMuku EBponnl Ha cbesse
B I. Kapacpys (I'epmanus) norosopuiuch o6 ocHOBaX elH-
HOTO aTOMHO-MOJIEKYJISIPHOTO yUeHHsl, COBNABLUEro B O6LHX
yepTax ¢ BO33peHHSIMH JIOMOHOCOBA.

Bepuemcs k mousiTHIO «3/eMmeHT». [To Mepe BLIsiBJAeHUs
Bce GOJIbLIEro 4Yuc/ja uX BO3HHKaJa HeOGXOAMMOCTb CHCTe-
MaTH3alHU HX, NDHBEJEHHS] CBeeHUH O HHUX B MOPSIOK.

B camom gene, cpein 3THX 3/1€MEHTOB ObIIH H MeTaJlJbl
(nanpuMep, Menb, Kee30) W HEMETaJl/lbl, HHauye — MeTaJ-
JIoMbl (Hanpumep, xJaop, Kucaopon). OaHu U3 3MeMEHTOB—
TBepAble BellecTBa (cepa, Keje30), HAPyrHe — KHAKHE
(pTyTb, 6pOM), TPETbH — rasul (XJop, Boaoposn). Bulau aae-
MeHTHl, OypHO pearupylouine Apyr ¢ 1pyrom (Hampumep,
XJIOD M BOJAOpOA), GbLIH M MOuTH MHAH(OEpPEHTHblE APYT K
apyry (uanpumep, xaop u #Hon). OnHu 37eMeHTbl OblIH
OoueHb CXOJHH 1O CBOHM XMMHUECKHM CBOMCTBaM, Kak, Ha-
npuMep, LleN0YHble MeTaJsJbl: JWTHH, HaTpuii, Kaauii, Bce
6ypHo pasjaraioliye BOAY; WM rajoreHbl: XJop, Gpom,
fon, Jerko coeguHsooliuecs ¢ MertajjaMu. Bein u mago
MOXOXHe 10 CBOHCTBaM (Hanpumep, yraepoa u asor). beliu
W BOBCE HeNoxOoxKHe (HampuMep, MeTass1 HaTpulh U HeMe-
TaJjla1 XJop).

Hauunas ¢ xonua XVIII u go cepemnns XIX B. 6bl10
NPeAnpUHATO Pa3HbIMH HHOCTPAHHBIMM YUeHBIMH He MeHee
50 MomBITOK CHCTEMaTH3alLUH 3JEMEHTOB, TO €CTb CO34aHHS
Takux TabJHl, KOTOpbIe BLISIBHJIM OBl CXOICTBO MEXKAY CO-
60l0 OZHHUX 2JIEMEHTOB W HeCXOACTBO Apyrux. K uncny Hau-
6oJee H3BECTHBIX M3 ITHX NMOMBITOK MPHHAJJ/IeX)KAT TaOMHILbL:
Ho6Gepeiinepa (I'epmanus, 1817), lllaukyprya (Ppanuus,
1863), JI. Meitepa (I'epmanus, 1864), Hoionennca (Aurans,
1864).

Jns BCsIKO# cHCTeMaTH3allMM HYXKHa, pa3yMeercs, onpe-
neneHHass ocHoBa. OfHM W3 Ha3BaHHbIX yueHbIX Opaju 3a
OCHOBY aTOMHBble Beca 3JEMEHTOB; [pyrue — XHMHUecKue
9KBHBAJIEHTHl HX; TPETbH — BaJIEHTHOCTb 3JIEMEHTOB.

[NpuBenem B Bune npuMepa tabauuy ajgementos JI. Meifi-
epa (puc. 1).

B Heit 31eMeHTH CTPYMMUPOBAHBEI HAa NCHOBE HX BaJIEeHT-
Hoctu. B Ta6auue umeercs 6 cronbucs. B kaxaom croabue
CBEepXy BHM3 aTOMHble Beca 3JIeMEHTOB BO3pacTaioT Mpo-
rpeccuBHo. Pa3Hnua B aTOMHBIX Becax Mpejblayliero aJe-
Menta cToabla H HHXec/aeyiolllero 3akonomeplo Bo3pa-
craeT (= 16, = 16;=45,=~45;=~90). Meitep 3ameuaer,

3560—2 5



4TO B NEPBOM CTOJGIEe 4-BaJIeHTHHIX 3J€MEHTOB Pa3phiB B
aTOMHBIX Becax Mexny Kpemuuem (Si) u onoBoM (Sn) He-
noMepHo BeJHK. [Togo6HOro paspeiBa HeT HH B OJHOM IpPY-
rom crosabue. EcrecTBeHHO, Ka3asloch Obl, NMPeANOJOKHTE,
9TO HOJIXKEH CYUIeCTBOBATb B MPHpOJe 4-BajleHTHHH 3Jie-
MeHT, TOKa ellle He H3BeCTHHIH, C aTOMHBIM BecOoM, IpoMe-
JKYTOUYHEIM MEXJIY aTOMHEIMH BeCaMH KDeMHHs H OJIOBa.

Paswuga |4~ Banewmn. |3 -Oaneame. |2-Banenmn. | I-Banerm. | 1-Banenm, | 2-Banswms.

o _ _— — (ZLi(7) (82083
o 5 -—(:

D e | v | 08 | FU8Y | Ha(28) |My (24

,} Su(28) | 231 §(32) (¢35 #1331 | bz (b))
o 45—

2 — 4 (7)) e (79) |82 (30) | R (85) |5z (826)
o 45 =<

2 | 8n (1126)) 58 (1205)\ e (1283)| 7 (1268)| 65 (193) | Ba (137)
w9 —<

N (207) |G (208)) — | — |refems)| —

Puc. 1, Ta6auna anementos JI. Mefiepa (1864).

Ho Meiiep ue nenaer o6o6Gumarouinfi BeiBoA M3 Ha6JI0-
naeMoil MM 3aKOHOMEDHOCTH M  yINyCKaeT BO3MOXKHOCTb
OTKDBITHSA 32KOHAa H CO3[aHHSI CHCTEMB! 3JIEMEHTOB.

B 1869 rony 3a pelieHHe 3ajaud cUCTEMaTH3aLUHH 3Je-
MEHTOB B35J/ICSl BeIMKU#A pycckuil yuenntt [Imutpuii Msano-
Buu MennesneeB (1834—1907). Emy-To u ymanocb OTKpPHITh
OJMH M3 OCHOBHBIX 3aKOHOB NPHPOJB!, KOTOPHIH OH Ha3Bal
nepuodu4eckum, 1 OJHOBPEMEHHO COCTaBHTb TabuaHLy 3Je-
MEHTOB, HarJfJHO BbIPAXKAIOLIYI0 3TOT 3aKOH, Ha3BaHHYIO
HM nepuodu4eckol cucTemol I1eMeHTOos.

Kak xe ymanocb MeHneneeBy cpejath TO, YTO OKasa-
JIOCh HE TOJ CHJTY MHOIMM APYTHM YUEHBIM?

[To MenneneeBy, BaxHeHlINM NPH3HAKOM XHMHUECKOTO
sJeMeHTa fBJSIETCS] ero Macca, BblpaxeHHass B aTOMHOM
Bece sjemeHTa. OT 9TOro OCHOBHOTO NMpH3HaKa HAOJKHBI 3a-
BMCeTb BCe NpoyHe CBOACTBA 3/1eMeHTOB, B NePBYI0 ouepelb
ux BaJjeHTHocTh. Ho Begb 3aBHcHMOCTb MOXeT ObiTb pas-
JauyHofi mo xapakrtepy. Kakopa xe oHa B faHHOM Ciayuae?



YTo6H! BHIICHHTL 3T0, MeHIeNeeB pPachnoJIOKUI BCE H3BECT-
Hble eMy 3JIeMeHTHl, Yuc/IoM 63, B CTPOroM nopsiake no BO3-
pacTaHHIO MX aTOMHbIX BecoB. Ilosyumscs OAauHHBIA PAf
3JIEMEHTOB, HauaJo KOTOPOro Mbl MPUBOAUM (pHC. 2).

J
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Puc. 2. EcrecTBeHHan nocllenuRaTeNbHUCTb 3J€MeH=
TOB B MOpsSiAKE BO3PAcTaHHUsi HX 2TOMHLIX BecoB.

B sTOM psny aTtoMHble Beca Bo3pactalor 6oJiee WIH Me-
Hee paBHOMepHbIMH cKaukamMu B 1—3 enumnuuul. Ilpasaa,
Ha OTAeNbHBIX yyacTKax CKayokK 3ToT 6GoJjbie (4—6 enu-
Huu). CBoiicTBa e 2JIeMEHTOB H3MEHsSIOTCS CJeBa HamnpaBso
OueHb CBOe06pa3HO: OT MeTajnuueckux (y Gepunanus—Be)
MOCTENEHHO K THIHYHO HeMeTaanudeckum (prTop — F), 3atem
pe3KHM CKayKOM K THMNHYHO MeTaJjJuueckuM (Hatpuii—Na).
Hanee HaGaonaercss coBeplleHHO aHAJOTHUHAs NOC/AeN0Ba-
TeJbHOCTb H3MEHEHHSI CBOHCTB: OT MeTaJ/lIMYecKux (mar-
HUfl — Mg) Kk TunuuHo HemeTasuvyeckum (xaop — Cl), m
CHOBA De3KHM CKAaYKOM K THUMHYHO MeTajajadueckum (Ka-
auit — K). U tak nanee. Y euie onHa uHTepecHass neradb:
YUYaCTKH 3TOr0 HenmpepLIBHOTO psijla 3/JeMEHTOB, HA MPOTsKe-
HHH KOTOpbIX Ha0J/100aeTcs OTMeueHHas Bblllle CMeHa
CBOHCTB (YYaCTKH 3TH MOMEUEeHbl CTPeJNKaMHu), B JaJjibHei-
LleM CTAaHOBSITCA AJHMHHEe, UueM B HayaJje psga (Ha puc. 2,
rfle AaHO JMlLIb HAuyaA0 psAAa, 3Ta [eTajb He BHOHA).

CnenoBaTte/ibHO, 3aBUCUMOCTb XHMHUYECKHX CBOIICTB 3Je-
MEHTOB OT HX aTOMHBIX BECOB OKa3aJjaCchb B LEJNOM HepaBHO-
MEpPHO NMePHONHYECKOH, TO eCTh MOBTOpsIOLIelics yepe3 onpe-
JleJleHHble, HO He BCerfia OJHHAKOBble UHCJa 3JeMEeHTOB.
MenpeneeB u Bbipa3ua 3To HabawneHue B popMe 3aKoHa:
«Ceolcrea npoctoix Tea, Takdie opmor u C8oUCT8A COeOU-
Herul 3NeMeHT08 Haxo0ATCs 8 nepuodu4ecKol 3a8UCUMO-
CTU OT BeAUYUHbL ATOMHELX 8€C08 INEMEHTOBS.

Hanee Menzenees paspesas cBOH psii 3JeMeHTOB Ha OT-
JleflbHble Y4acTKH WM MPUCTABUJ OJHMH YyYyacTOK K APYromy c
TaKHM pacueToM, uTOObl 3JeMEeHThl, CXOAHble N0 CBOHACTBAM
(1o BaseHTHOCTH), MPULLIHCL ApYyr mpoTuB Apyra. Hactb
noJiyuuBLIefics y Hero pacmnjaHHpOBKM 3JeMeHTOB H300pa-
keHa Ha puc. 3. [1pu aHanu3e nonyuuBLIEACH CHCTEMBI 3Jle-
MeHTOB MenjenieeB 3aMeTu cjefyloulee:



a) 1o J1060My FOPH30HTAILHOMY Y4YacTKy, HJIH nepuody,
aTOMHbIE Beca YBEJHUHBAIOTCS CJAeBa HanpaBo MaJibiIMH paB-
HOMEPHBIMH CKauKaMu;

6) MeXay THNMYHBIM HeMeTa/JIOM KaXK[O0ro y4yacTka H
CeyIOIKM 32 HHM THIHUHBIM MeTaJJIoOM Pa3pbiB B aTOM-
HOM Bece HeoOblyHo Beauk. He caepyer au u3 3TOro, uto
MeXAy 3THMH 3JE€MEHTaMH NOJIKHbBl ObITb elle KaKhe-TO
3J1eMeHTHl, I0Ka ellle He M3BeCcTHble, C INpPOMEeXYTOUHbIMH
aTOMHBLIMH BecaMH? MeHfeneeB A0NYCKaJ 3Ty BO3MOXKHOCTb,

B) no Jgi060My BepTHKaJbHOMY CTOJIOIY, BK/IOYaloWeMy
3JEMEHTbl, CXOAHbIE 10 UX XMMHUYECKHM CBOHCTBaM (BaJeHT-
HOCTH), aTOMHble Beca yBeJHYMBAIOTCA DE3KMMH, BCE NPO-
IPeccHpYIOIIUMH CKauKaMH;

r) MecTa CHCTEMBbl, TOMeUeHHbIe 3HaKOM BOMpoca, OKa3sa-
JUCh 11e3aHATbIMU; He ObLTH H3BECTHBI 3JIeMEHTHl, KOTOphIe
Oblnu Obl MOXOXKHU MO
CBOMM  XHMHWUYECKHM
CBOHCTBaM: OIUH —
Ha asmioMuHuit (Al),
Ipyroifi — Ha KpeMm-
My 421e9) Scresy Pl Sia casssvag | HME (Si) u pacmona-

J ranuch Obl B CHCTEMeE
Cutes) Znfss)  ? 4.’ As(7s) Se(7) Ba(o) VRInmy MexK1y HHMH K HX

HU2KHUMH aHaJora-
Agtos)  Cdine)  Uiney Jﬂ{fﬂu Stpez) Tels?) (e Vst | MU,

Hy Lt
0—-L>

ety 8im  Cly 24’//4/ as) Flis) Viva(zy)

Ux OTCYTCTBHE

Puc. 3. 4acth 1-ro Bapuanta nepuoauue- OblIO  SIBHBIM ~ Hapy-

ckoil cucreMn aaementos M. Y. Menme- LleHHeM o6uieit cu-

JfleeBa. creMbl H 3akoHa. He

JIOTHUYHO JIH IIpemarno-

JIOXHTb, YTO 3TH 3JIEMEHTH B NPHPOLE eCThb, HO MOKa elle

He OTKpbITH? KMeHHO Takoil cMesblii BbIBOJ M chenaln
Menpnenees.

Henb3s au nombliTaThCsl mpeincka3aThb aTOMHBIE Beca H
CBOHCTBA 3THX ellle He OTKPHITHIX 3jeMeHTOB? HerpynHo 3a-
METHTb, YTO HX aTOMHble Beca [JO/KHbI ObIThb MPOMEKYTOU-
HBIMH ME@XIY HX COCEASIMH N0 BePTHKAJSM U MO FOPH3OHTA-
JAM CHCTeMbl (C yueTOM OTMEUYEHHOrO Bhllle XapaKTepa H3-
MeHeHHs] aTOMHBIX BECOB MO Ka)K[IOMYy H3 3THX Hampasiie-
Huil). IlpoMeKyTOUHBIMH NO/KHBI GbITb H cBoiicTBa MX. U
BOT MeHpiesleeB pellaeTcsi Ha HEBUAAHHBIN B UCTOPHH HAYKH
mar: onupasch Ha OTKPBITBIA WM 3aKOH, OH ONHUCLIBaer ¢
NopasuTe/bHOH TOYHOCTBIO CBOHCTBA 3-X He M3BECTHHIX B TQ
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BpeMs 3JjieMeHTOB — OYAYIIMX Tanaus, CKaHdus Hu repma-
Husa. Koraa B TeyeHHe noc/elyloUlUX 38 OTKPbITHEM MepHO-
IHUYECKOTO 3aKoHa 17 JeT 3TH 3JeMeHTbl Obld OTKPLITHI
pasHbIMH YyueHbIMH, KOTZa CBOHCTBA HX OKa3aJUCb COBMAB-
ILHMHU CO CBOHCTBAMH, NMpeNCcKa3aHHbIMU 1J5 HuXx MeHnnene-
eBbIM, TOFla Y4eHble MOHAJAH, UYTO NMEePUOAHUECKHH 3aKOH —
BCeQOBEMJIOLIHI 3aKOH PAa3BUTHS 3JEMEHTOB OT HpPOCTBIX
K CJOXKHBIM; UTO OTHbIHE OTKPBITHE 3/IeMEHTOB MOXKHO MJa-
HUPOBATb, OMHPAsACb HAa 3aKOH M CHCTEMY 3JEMEHTOB; UTO
3aKaHYMBAETCH MPebICTOPUSl XHUMHH U HAUUHAETCS ee Ha-
cTosilllas UCTOpHSA, ee J[ajbHeiilllee BCe YyCKOpslolleecs
pasBuTHe.

B 1870 rony Mengenees gan apyroii, Gosee coBeplieH-
HHIi BapHAHT cBoOeil MepHONUYECKOH CHCTEMbl, HECKOJIbKO
YTOYHHB MOHATHE «MEePUOL» WU BBeAs B CUCTEMY HOBOE MOHSA-
THE «TPynna 3JeMeHTOB». JTOT, 2-ii, BAPHAHT, KOHCTPYKLHA
KOTOpPOro paccmaTpuBaeTcs HUXKe, TNMo3BoJuJI MeHpaeneeBy
npeiackasaTtb cyulectBoBanue 12 saemenHtoB (!), a Takxe
3aypaHoBbIX 3JeMeHTOB. [lo cyllecTBY BCe OTKDBLIThIE MOCJE
1869 rona snemenTbl Gblin MeHaeneeBbIM Pe1BUAEHBI HIH
npejicKa3aHbl.

Kak nocrpoeHa nepuoinveckas
cuctema aaemenros Jl. U. Menneneesa,
KaK ee YMTaTb M MOHMMAThb

bl BUAHMM, UTO XHMHYECKHe CHMBOJBI 3JIeMEHTOB
paccraB/ieHbl B T€X HJIH HHBIX KJeTKax CHCTEMBI,
nogodHo ¢urypam Ha mwaxmarHoél pocke. (M3o-
6paxeHHyI0 (OpPMY MNEePHOLHYECKOH CcHCTeMbl W Ha3blBaIlOT
MHOTJA UIaXMaTHO-KJeTouHoi). Kuerku 3TH mnoayduauch
3a CcueT IepecevyeHHs] BePTUKAJbHbIX M TOPH30HTAJBHBIX
rpacg.

BepTtukaabHele rpacdsl, NpoHyMepoBaHHble nuppamu I—
VIII u 0, — ato rpynnsl aneMenToB. ['pynnoii Ha3biBaeTcs
COBOKYMHOCTb 3/1eMEHTOB, y KOTOPbIX BhICLIAsi BaJEHTHOCTb
10 KHCJIOPOAY, KaK NMpaBuJIO, OfHHaKOBasi; Ne rpynmnel H yKa-
3bIBAET Ha 3Ty BbICLIYIO BaJ€HTHOCTb.

Bosbmem, Hanpumep, 3snementn cepy (Ne 16) u xuop
(Ne 17). Cepa B cBoux okuciax (SO—S0,—SQOj3) nposiB-
JIsieT BaJeHTHOCTH 2—4—6. Briclias Ba/JeHTHOCTb Cepbl—
6 — siBasieTcs HauGosee onpejensiolleil; cepa U HaXOLMT-
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cs B VI rpynne. Xnop xe B cBoux okucaax (Clo,O—Clo03—
Cl,05—Cl,07) nposBasier BaneHTHocTH 1—3—5—7; anq He-
ro HaubGoJsiee onpepessiollell ABASETCA BbICIAsf BaJIeHT-
HOCTb — 7, XxJ10p W Haxoxutcsi nostomy B VII rpynme.

OueBuaHo, MO HOMepy TpyNNbl MOXKHO, KaK MPaBHJO,
YCTAHOBUTb BHICIUYIO BaJE€HTHOCTb 3JIEeMEHTa M COCTaBUTb
¢opMyay ero Beicwero oxucaa. Tak, Buas, uto Qocdop
(Ne 15,P) naxozurcs B V rpymne, Mbl cocTaBiseMm (opMmy-
Jy ero Beicuiero okucna — PyOs.

OnHako B MepuOAHMUECKOll CHCTeMe eCTb OT[esbHble 3Jje-
MEHTHI, BbICIIAsl BAaJIEHTHOCTb KOTOPBIX HE paBHA HOMepy
rpynnel. Hanpumep, y MeAn u 30/0Ta BbICUIHE OKHCJBI
Cuz0; u AuyOs; TeM He MeHee, BONPEKH HX BbiclIell BajeHT-
HocTu (3), 3TH ajemeHTh Haxoastcs B | rpymne. Mau, na-
npumep, xkenaeszo (Bbicwuil okucen FeOj) Bkaoueno B VIII
rpynny, Bonpeku Bbiciieli BagentHocTu (6). Caenyer 3a-
MeTHTb, uTo Bca VIII rpynna—>sTo B OCHOBHOM rpynna Hc-
KJII0YeHUH U3 OTMEUEHHOro MpaBHJa.

BrasiauMmcst Tenepb B pacCTaHOBKY CHMBOJIOB 3J1EMEHTOB
B mpefenax Kako#-1u6o rpynnel, Hanpumep ceabMoil. Cum-
BoJsibl anemMedToB F—Cl—Br—J—At, To ecTb 3.1emeHTOB-
rajoresos (coneo6pasylollnx), PacHoOJOXKeHbl CTPOro mno
BRePTHKAJIH. DTUM XOTeJH BbIPA3HTb, YTO BCE 3TH D dJeMeH-
TOB XHMHUYECKH CXOJHbI, TaK CKa3aTb, «pOJHbIE 6GpaTbf»,
YTO OHH COCTaBJSAIOT MOATPYNNMy B mpedenax rpynnel. Pa-
3yMeeTcsl, [ayKe «pOIHble OGpaTbi» OTJAHUYAIOTCH APYT OT
apyra. Tak u y rajoreHoB CBepXy BHHU3 [OCTENEHHO yMeHb-
lwarTca MeTaJJIOMAHble CBOHCTBA M BO3PacTalOT MeTaJJH-
yecKHe.

CHMBOJIBI OCTaNbHBIX Tpex ajementoB VII rpynmet
(Mn—Tc—Re) pacnosioxeHbl mo Apyroil BepTHKAJH, He CO-
Bnajaiouleii ¢ nepsofi: c/Je1OBaTeNbHO, W 3TH 3 3JeMeHTa
XHMHUYECKH CXOAHBI MeXAy co6Oi, TakKe «pofHble 6paThsy,
n cocrasasior apyryto noarpynny VII rpynnel. Tak Kak sTa
MCATPyNMa COCTOMT H3 MEHbIUEro Yucjaa 3JeMeHTOB, TO ee
Ha3blBalOT NOGOUYHON; MOATPYNNy ’Ke rajioreHoB Ha3blBaloT
rnasHoit noarpynnoi VII rpynnbl. DyieMeHTH IIaBHOIN MOA-
rpynnbl O6BIYHO MaJIO MOXOXKH Ha 3JeMeHThl NoGOUHOH moja-
rpynnbl TOii xe rpynnsl: Tak, xaop (Cl) — ras. Meraasous;
Mmapranel xe (Mn) — TBepaoe BemiecTBO, Meraaa. KMx B
Jyuliem cJyyae MOXKHO CUHTaTb «IBOIOPOAHBIMH GpaTbiMH»
no ux cpoiictBaM. OnHaKo pOACTBO MeXIY HUMH BCe XKe
ectb, OHM Bedb HaxoAATCs B ONHON — CeIbMOH — rpymnne:
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HX «POJHHUT» ONWHAKOBasl, PAaBHAsl CEMH, BaJeHTHOCTb B HX
Boicliux okucaax CloO7 1 MnyOs.

B npyrux rpynnax mbl Takxe oGHapy»KUM PasHOCKy 3Jie-
MEHTOB MO ABYM MNOArpynnaM; OfHa YCJOBHO CUHTaeTcs
raaBHO#, npyras — no6ounoil. B VIII rpynne Mwm nacuu-
TbiBae€M TPH KOPOTKHX BEpTHKaJH, TO ecTb TPH NOGOYHBIX
noarpynnsl; B 0 rpynne — oO4HY AJIMHHYIO BepTHKaJjb, TO
eCTb OAHY raaBHylo noarpynny (0 rpynny HHOrAa ynpasa-
HSAIIOT, BKJlOuas uHepTHble rassl B VIII rpynny B kauectse
ee rJ1aBHOH MOATPYHIbI).

[TomuMo pacnpeneneHns Mo rpynnam H Mo MOATPyNnam,
BCe 3JIeMeHTbl, KpOMe TOro, pacmnpeneneHbl Mo MepuHoaaM.
D710 — ropusoHTanbHble rpadbl, NMPOHyMepPOBaHHble CJeBa
uudpamu 1—7, o KOTOPBIX FOBOPHJOCH Bhilie. UTo ke Ha3bl-
BaeTcs nepuoaom?

Paccmotpum B KauecTBe nepBOro mnpuMepa 3JeMeHTHI
3-ro nepuona. [NepBbiii u3 Hux — Hatpuii (Ne 11, Na) — tu-
NUYHBbIA, aKTHBHbIH MeTaJsJ, OypHO pasnaraiouluii  Boay;
BTOpPOH mo cuetry — Maruuii (Mg) — Merata yxe MeHee
aKTHBHBIH, pas/araioliuii BOAY JIHIIb 0OpPH HarpeBaHHH;
TpeTHii — anomuHuil (Al) — meTann ¢ elle MeHblIel XHMH-
yeckoil aktuBHOCcTblo. [lanee caenyior kpemuuii (Si), doc-
¢op (P), cepa (S) u xnop (Cl). D10 yxe Bce MeTasso-
HIbl, TPHYEM METAJJIOHAHOCTb MX MOCTENEeHHO BO3pacTaeT
oT KpemHus K xsaopy. [Mocnennuii xe anemMeHT 3-ro nepuo-
na— aprod (Ne 18, Ar) — vHepTHBIi 3/7e€MeHT, He CNoco0-
HbIl XHMHYECKH COENHMHATbCA C IPYTHMH.

CnepnoBaTeqbHO, nepuod — 3T0 Takas hocaedosarenb-
HOCTb INEMEHTO08, HA NPOTANCeHUU KOTOPOU C80lUCcTEa MeHA-
10TC 8 OnpedenenHom nopadKe: OT MeTAJIMYECKHX K HeMe-
TaJJIHUECKHM M JaJjlee — K HHePTHBIM. Tak Kak ocnaabaenue
MEeTaJVIYeCKHX CBOHCTB MPOSIBJSETCH OT 3JEeMEHTa K 3Je-
MEHTY HEKOTOPHIMH CKauKaMH, TO 3JI€MEHThl CEePeLHHbl Me-
prona (HanpuMmep, KPEeMHHH) Hesab3sl HA3BaTh HHU THNHUHbLI-
MU MeTaJJlaMH, HH THOM4YHbIMU HeMeTaajaamu. Onu coBMe-
maioT B ce6e Te W ApyTHe CBOMCTBA; UX W Ha3bIBAIOT amgpo-
1epHotmy (06aafaloUIMMK ABOHCTBEHHON NMPHPOAOH).

B KauecTBe BTOpPOro mpuMepa paccMOTPUM  3JIEMEHTHI
4-ro nepuona. [Nepsble ABa M3 HHX — KaJuii W KaJbUHi
(Ne 19 K, Ne 20 Ca) — TunuuHbie aKTHBHble MeTaJlbl
Jlanee BmpaBo cjiedyeT psifi 31eMEHTOB — MeTaJloB C No-
CTEMeHHO yMeHblIaiolleiicsi akTHBHOCTBIO: cKanaui (Ne 21,
Sc) — Hukenb (Ne 28, Ni). Xota Mbl M AOWJHA 10 NPaBOH
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yacty TabJHIBl, HO HHUKeJb elle He 3aKaHUHBAET MepHoja,
OH — He HHepTHhIN 3JeMeHT. Mbl cHOoBa o6palyaemcs K Jie-
BO#l cTOpoHe TaGJuuUBl U BUAMM, UTO MEPHOJ NPOJOJKaeTCs
BTOPLIM psigoM. IlepBriil 2/ieMeHT 3TOro BTOpOro psna —
menb (Ne 29, Cu) — merana. Hasee Bunpaso caenyor amdo-
TepHble 3aaeMeHTBl (Ne 30, Zn—Ne33, As), eule npasee
pacIo/ioKeHbl THIHYHble MeTasnonasl — cejed (Ne 34, Se)
1 G6pom (Ne 35, Br) wu mocsenHuii sJjemeHT mnepuopa —
HHepTHBII ra3 — kpuntoH (Ne 36, Kr).

CnenoBarenbHo, B 4-M nepuojge Mbl Habum0JaeM Takoe
JKe 3aKOHOMepHOe H3MeHeHHe CBOHCTB; TOJBKO 3TO H3MeHe-
HHe NPOHUCXOJHUT 3aMelJIeHHee, TaK Kak B 4-M nepuoje 3Jje-
MEHTOB 3HauyHTelbHO GoJjblue, yeM B 3-M nepuome. Takoe
JKe 3aKOHOMepHOe H3MeHeHHe CBOHCTB HabJilofaeTcss U B OC-
TaJbHBIX nepuHonax. Pasymeercs, ueM OJHHHEE NEPUOX, TEM
3aMe[JieHHee IPOUCXOIUT 3Ta CMEHa CBOMHCTB.

B 6-m nepuone nHaGuaiomaercsd uHTepecHasi 0COGEHHOCTD.
14 snemenToB 3TOro mepuoma (NeNe 58—71), HasbiBaeMble
pedKo3eMenbHbIMY, WIH AQHTQHUOAMU, HACTOJILKO GJIH3KH
10 XHUMHUECKHM CBOHCTBaM, UTO HX MOXKHO paccMaTpHBAaTL
Kak 3JeMeHTH-«6au3Helbl». Bee oHu 06analoT, Kak npaBu-
JIO, OJHHAaKOBOH BBICLIEH BaJIeHTHOCTbIO, PaBHOH TPeM; OT-
NeJATb UX XHMMHYeCKH APYr oT Apyra Hejaerko. Mx o6biuHO
H3bIMaOT U3 6-ro nepuoja M NMOMELLAIOT OTAEJNbHBIM TOpH-
30HTaJbHLIM PSIIOM MOJX OCHOBHOH Tabnauueil. Takoe pee-
HHe, KaK JaJjee OyJeT moKasaHo, OnpaBjbiBaercsd U ocobeH-
HOCTSIMU CTPOEHHS HX aTOMOB.

AHanornuHo JMaHTAaHHAAM W W3 7-TO MepHOLA H3BIMAIOT
14 snementoB (NeNe 90—103), HaswBaeMBIX aKTUHUOAMU.
DT 3/eMeHThl PacnoJiaraloTcs BTOPHIM PSIIOM MOJ JiaHTa-
HUJaMH, Ha KOTOpble aKTHHUABEI IIOXOXH OCOGEHHOCTSIMH
CTPOEHHUS CBOUX aTOMOB.

[Tpencrasnsier uHTEpEC MOACYET YHCJIA IJEMEHTOB B pas-
JIHUHBIX TepHOAaX:

1-it mepuor — 2 »sseMeHTa 2.12

2t » — 8 aJemenTOB 2.92

3 » — 8 3jeMeHTOB }

4-5  » — 18 anemenTOB } 9.3 2n?
50 » — 18 3nemenToB '

6-1  » — 32 sneMenTta } 2.42

74 » —17—(32) anemenra

M3 npuBeJeHHOH CXeMbl Mbl BHIUM BaXKHBIE 3aKOHOMep-
HOCTH: &) NMEepPHOJABl — YeM HHMKe OHH PachosIOXKeHbl B Tal-
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JIdlle, TeM [JHHHee, TO eCTb COZepkKaT BCe GoJblilee YHCIO
3JIEMEHTOB;

6) cocegHmWe mMepHOAbl CONEPIKAT OAHO H TO K€ YHCJIO
s/eMeHTOB: 2-fi U 3-fi nmepuolbl — no 8 sjemeHTOB; 4-H H
5-ii nepuonbl — no 18 anemenroB. OueBHaHO, 7-fi nepHoI,
B KOTOPOM HMeeTCsl MOKa 17 3/leMEeHTOB, TeOPeTHYECKH M0JI-
JKeH cofepKaTb 32 — CTOJIbKO JKe, CKOJILKO M COCelHHuil ¢
HUM 6-i mepuon;

B) 4HcJa 3jeMeHTOB B nepuopax (2—8—18—32) moryr
ObITb MpefCTaBJeHbl KAK YABOEHHble KBaapaThl MoCJel0Ba-
TeJbHO BO3PaCTAMOLIHX LeNbIX YHCes, MOAUHHEHHble Oo6miel
dopmyne 2n% rae n O3HAuaeT MOC/AENOBATEJIbHOE lLeJjoe
YUCJIO.

B nepuonuueckoii ciucreMe MMEIOTCS H Apyrdue MarteMa-
THYeCKHe 3aKOHOMEpPHOCTH, NOKa3blBalolIHe CJOMXKHOCTb H
BHYTPEHHIOIO TaPMOHHIO NEPHOAHYECKOTO 3aKOHa H BhIpaKa-
Iolllefl ero mepuoJHYECKOH CHCTEMbl, a TakKe obJserualo-
LIMe aHa/Iu3 NepUOIUYEeCKOH CHCTEMBl B CBeTe CTPOEHHS aTo-
MOB 3seMeHTOB. Tak, HanpuMep, Mbl HacuuTbiBaeM B TaGJiH-
e BoceMb TyiaBHbIX moxarpynm: autusa (I rp.), Gepunnus
(II rp.), 6opa (III rp.), yraepona (IV rp.), azora (V rp.),
kucjaopona (VI rp.), ¢ropa (VII rp.) u uHepTHBIX rasos
(0 naw VIII rp.). OTH 8 raaBHbLIX MOATPYNN pa3rensioTcs
Ha [Be HepaBHble 4aCTH: MepBble IBE V1aBHblE NMOATPYMMBI
(muTHs W Gepuisius) M Mocjaefyloulde — LIeCTb. Takoe pas-
JleJleHhe OCHOBAHO Ha HEKOTOPbIX OCOGEHHOCTSIX CTPOEHH:1
4TOMOB 3JIEMEHTOB.

[To6ouHbIX MOArPYNN MBI HaCUUTHIBA€M AECSITh, TO MOJI-
rpynnel: mean (I rp.), uunka (II rp.), ckanmus (III rp.),
tutada (IV rp.), Banagus (V rp.), xpoma (VI rp.), mapras-
pa (VII rp.), xene3a, ko6anbra u uukens (VIII rp.).

B nepuoanueckoii cucteMe uMelOTCS ellle [OMNOJHHTE/b-
Hble MOATPYNIBI, COCTOSILHE K3 2-X 3JeMeHTOB KamKaas:
BEPXHHUM 3JIeMEHTOM SIBJSETCS OJHH M3 JIaHTAHHIOB, HHXK-
HUM — OAMH W3 aKTHHHAOB. DTH MOATPYMNbI U HA3LIBAIOT —
JlaHTaHUOHO-aKTHHHAHBle. Takux noArpynn — ueThIpHAI-
nartb. Bce ckasanHoe Bhllle 0 uyHMc/ae MOArPYNN PasHbIX Ka-
TeropHil MOXKHO BbIPa3HTb C/eAyIoLIel cXeMOH:

_——mepBble OABE . . A 3
I'naBHble MOATPYNNBI _nocaenyiomue wec e (6)
Io6Gounrle moarpynnmel . . . . . « < . . (10)
JIaHTAHHAHO-AKTHHUAHBIE ., . = » « « « -« (14)
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HerpynHo 3ameTuTb, 4TO UHC/a MOATPYNN Pa3HBIX KaTe-
ropuii (2—6—10—14—) He cayuafinble: OHH COCTaBJSIOT
apudMeTHyecKyo mnporpeccuio. OTMETHM TaK¥Ke, UTO BepX--
HHil 37eMeHT J1000H raaBHOW MOArpynnbl  HaxXOHAMTCS BO
2-M nepuone;, BepXHUH 3JeMeHT J060i Mo60uHOH — B 4-M
Tlepuole; BepXHUH 3/JeMeHT J1000H JaHTaHUAHO-aKTHHHA-
HOW noarpynnbl — B 6-m mepuone.

BaxHoe 3HaueHHe B NepHOAMUYECKOH CHCTeMe HMEIOT Mo-
pPALKOBble HOMepa 3JeMeHTOB, o603HauaeMmble 3HaKoM Ne:
BCE 3JEeMEeHTH NpOHyMepoBaHbl. Pasymeercsi, npoHymepo-
BaTb MX Ha OCHOBE MHOTOUHCJNEHHBIX H pa3HooOpa3HbIX
(hU3UKO-XMMHYECKHX CBOICTB HeMBbICJHMO. B ocHoBe BCsiKo#
HyMepaluHHt JOJKHbI JexKaTh KaKHe-TO KoJHUYeCTBeHHble JaH-
Hble 0 TOM WJIH MHOM npeaMere, TakMMH AaHHBIMH fABJSIOT-
csl aTOMHBbIe Beca 3JeMEeHTOB: HyMepalus 3JeMEeHTOB COOT-
BETCTBYeT B MPHHIHMNE BO3PACTAHHIO HX ATOMHBIX BECOB.
OnHako wu3 3toro ofuUlero npHHUMNA HyMepalUHH HMeeTcd
PAL HCKJIIOUEHUH:

‘Hassanue ane- . " Ten-

MEHTOB Apron Kaauii | Ko6anbt| Hukenn ayp Plon
AToMHBIF Bec I ~40 =~39 ~58,9 ~58,7 |127,6 | 126,9
{InpsaKoBbI#i HO-I

mep (Ne) 18 19 27 28 52 53

B 3Tux Tpex mapax HCKJIOUEHHH BTOPOH 3JeMeHT Kax-
IOW mapbl, HECMOTPS Ha MeHblLIH{i aTOMHBIH Bec, HMeeT
6osbliMi mopsiAKOBbIH HOMep. [lonyckas 3TH HCKJIOYEHHS,
Menneneee pyKOBOICTBOBAJCS XHMHUECKUMH CBOHCTBaMHU
Ha3BaHHBIX 3JIEMEHTOB, B 4YaCTHOCTH MX BbICILIEH BaJeHT-
HOCTbIO.

Ecan 661 Menpgesnees nocTaBHJ, Hanpumep, #on mnepen
TeNAypoM, TO fiox momana Gbl B VI rpynmy, Bompeku mpo-
ABJs€eMOl UM BbICLIE)] BaJEHTHOCTH — 7; TeJJyp XKe C ero
MaKCHMaJbHOH BaJIeHTHOCTbIO, PABHOH LecTH, nomnan O
B VII rpynny. CnenoBarenbHo, MeHeneeB OCHOBbIBaJ CBOIO
CHCTEMATH3alHI0 OLHOBPEMEHHO M HAa aTOMHLIX Becax aJe-
MEHTOB W Ha MX BaJIEHTHOCTAX. JInWb TakuM CBOeOOPA3HLIM
nyTeM €My yAaJocb CO34aTb CHCTEMY, CTaBLIylO Besauyaii-
WM Hay4yHbIM o0o0OuleHHeM B 00/1aCTH XHMHH.

[lo Mepe pa3BHTHS HayuHbIX MPEACTABJEHHH O CTPOCHHH
aTOMOB, YTO NMPOHCXOLHWJIO YXKe B MOC/JAeMeHAeaeeBCKuil ne-
PHOA, DepPHOAMYECKAS CHCTeMa 3JeMEHTOB HAaNoJIHA/ACh BCe
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6onee riiyGOKHM BHYTPEHHUM coxepxkaHueM. [locremeHHo
BLIIBASJICSA «(pHU3UUECKHHA» (BHYTPEHHHII) CMBICJA paccMmoT-
PEeHHBbIX Bbille MOHsATHH. BBIICHHIOCH, YTO MOPSAKOBHIE HO-
Mep (No) asleMeHTa paBeH UMCJY UMEIOLIMXCS y aToMa 1aH-
HOrO 3JeMeHTa 3JIeKTPOHOB M BeJHYHHE MOJOKHUTENbHOrO
3apana aapa. Ne rpynmbl, oka3blBaeTcs, COBRnagaer ¢ yHC-
JIOM BaJIGHTHBIX 3JIEKTPOHOB aTOMa, TO €CTb TeX, KOTOPbiM
atom 06s13aH CBoelf CMOCOGHOCTBIO COENHHEHHS] C aToMaMi
Apyrux asneMeHToB. No mepuoja, OKasblBaeTcs, yKa3biBaer
Ha YMCJIO CJ0eB, MO KOTOPbIM pacnpeieseHbl 3JeKTPOHB!
IlaHHoro aroma. Hampumep, mo MecTy aJjieMeHTa <«QJ0BO»
(Sn) B nmepuomunueckoil cucteme, a umeHHo: Ne 50, 5-i ne-
puon, IV rpynna, Mbl 3akjawouaeM, uto B 000/0uKe aTOMa
onoBa umeercss 50 3/JeKTPOHOB, UYTO TOJNbKO 4 3JeKTpoHa
(13 50) saBasioTCS BaJIeHTHBIMHM; 4TO BCe 50 3JEKTPOHOB
pacnpeneasitorcsl BOKpYr sinpa no 5 cjaosm. Ha BakHbie noa-
pPOOHOCTH B CTPOEHHH aTOMa YKa3blBaeT HaM U pa3MelleHHe
3JIeMEHTOB, OJHHX — B IIABHBbIX MOATpynmnax, APYrux — B
noGOYHbIX, TPETbHX — B JIAHTAHUAHO-3aKTHHHIHBIX.

AHanu3upoBaTh MEPHOAHYECKYID CHCTEMY 3JEMEHTOB
MenseneeBa NpHHATO MO ABYM OCHOBHBIM HaMpaBJEHUAM:
TrOpH30HTAJbHOMY (HanmpaBJ/eHHIO MO NepHoay) H BepTH-
KaJibHOMY (HamnpasJeHHto no noarpynmne). [lo ropusoHTasb-
HOMYy HanpasJ/JeHHI0 CJeBa HaNpaBoO MeTaJlJIHuecKHe CBOIi-
CTBA 3/1eMEHTOB MOCTeNeHHOo ocnabeBaloT, CMEHSACh MeTaJtI-
JIOUIHBIMHU, a MoJ KoHel — uHepTHbIMH. OAHOBPEMEHHO BOC-
CTaHOBHTE/NbHAsA CMOCOGHOCTb ATOMOB 3JEMEHTOB (HX CHO-
CcOOHOCTb OTAABaTb 3JEKTPOH aTOMaM APYrHX 3JeMEeHTOB)
CHHXaeTcsi, OKHCJAHTE/NbHAA XKe cnocoOHOCTb (CnocoGHOCTD
aTOMOB MNPHHHMATb 3JEKTPOH OT ATOMOB [APYruX 3JeMeH-
TOB), Hao60OpOT, BO3pacTaert.

[To BepTuKa/nbHOMY HamnpaBJeHHI0 W3MeHEeHHe CBOHCTB
2JIeMeHTOB 06paTHOe: CBEPXy BHH3 MO MOITpynne MeTasiu-
yeckue CBOHCTBA M BOCCTAHOBHTE/bHAS CNOCOGHOCTb aTOMOB
BO3PAacCTalOT, a OKHCJHUTENbHAsl CNOCOGHOCTb CHUIXKAETCS.

B pe3ysnbraTe HauGosee aKTHBHbIE MeTasJbl (CHJbHbIE
BOCCTAaHOBUTEJH) COCPENOTOUEHbl B JIEBOM HHXHEM YTJay
Tabauubl. DTO TeMeHTbl: KaJauit, py6unuii, uesnit (I rp.);
6apuit, pamguit (Il rp.). Haunbonee xe akTHBHbIE MeTaJs-
JIouIbl (CHJbHBIE OKHCJHTENH) COCPENOTOUEHbl B BEpPXHEM
npaBoM yrjay Tabauubl (oTOpachiBas A8 MNPOCTOTHl paccyx-
Jdenus VIII u O rpynnet). DTo 3/MeMeHTHI: KHCJAOPOL, cepa
(VI rp.); ¢rop, xa0p, 6pom (VII rp.). B cepennne TaGauisl
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cocpefoToueHbl aMdoTepHble 3JeMeHTHl, KakK, HampuMep,
uuHK u Kaamuit (Il rp.), ranaunit w unguin (111 rp.), repma-
HUi ¥ on0Bo (IV rp.), Mblwbsk u cypbMa (V rp.).

OTKpHITHS, CMOCOOCTBOBABIINE
BbISICHEHHIO CTPOEHHUs] aToMa

xonne XIX u B Havane XX B. B XUMHH H B ¢u-
3MKe ObLIHM cHenaHbl BaXXHble OTKPHLITHS, KOTOpbIE
WA= TOBe/JIH K JIOMKe CTapblXx YCTAHOBHUBIUHMXCA MNpen-
CTaBJ/eHUMH, BbI3BAB CBOEro poja peBOJIOLHIO B €CTeCT-
BO3HaHHH.

1. H. A. Moposos (Poccust) B 1884 rony npenckasaua cytute-
CTBOBAHHME XMMHUYECKH HeNesTeJbHbIX 3JEMEHTOB. B mnepHox
1893—1901 romos 3T 3J€MEHTH, MOJYUYHBLIME Ha3BaHHE
HHEPTHBIX ra3oB, OblIH OTKPLITHL B BO3AYyXe aHTMJIHACKHMH
yueHbIMH. TakMX 3/€MEHTOB H3BECTHO IIeCTb: requfi
(Ne 2, He), neon (Ne 10, Ne), aprou (18, Ar), xpuntoH
Ne 36, Kr), kcenon (Ne 54, Xe) u pagon (Ne 86, Rn).

2. B 1879 rony Kpykcom (AHraus) OblIH OTKPBITHI Ka-
TogHble Jyud. [Tonyuaiorcsi OHM B paspsiiHbBIX (KaTOLHBIX)
Tpy6Kax M NpeicTaBJsiOT COGOH NMOTOK 3JEMEHTapHBIX OT-
pUUATEJbHBIX 3JEeKTPUUYECKHX 3apsiIOB, MCXOASIIHX M3 Ka-
TOLA W HA3BaHHBIX 3JeKkTpoHamu (e). Benuunna 3apsiga
snektpoHa pasHa 4,8-10-1° 31, cr. en. wam- 1,6-10—1°
KyJIOHOB. Macca 3/1eKTpoHa HHYTOXKHA u paBHa 9,106 - 10-2 2.
DyeKTpoHbl 00pa3yloTcst TakkKe NMPH HaKaJWBAHHH MeTal-
JIOB (TepMO3/IEKTPOHBI) M MPH OCBElleHHH HEeKOTOPLIX Me-
Taan0B ((oTo3/1eKTPOoHbl). BblJIO fiCHO, UTO OHH BXOAAT B
aToMbl B KaueCTBE CTPYKTYPHBbIX YacCTHLl, HO NMPH ompele-
JIEHHBIX YCJIOBHSIX MOTYT MOKHAATb CBOU aTOMBL.

3. B 1896 rony Bekkepenb (PpaHuusi) OTKpBII SIBAEHHE
pafHOaKTHBHOCTH. ATOMBI HEKOTOpBIX 3JIEMEHTOB, HaNpH-
Mep ypaHa, pajius, NOJNOHHS, OKAa3aJHCh HEYCTOHUHBBLIMH,
panHoaKTHBHBIMH. HeycTOHUHBOCTb HX COCTOHT B TOM, YTO
OHH MCMYCKAIOT MOTOK YaCTHL — «Jay4el», npeo6pasysch NpH
910M B aTOMbl APYTHX 3JE€MEHTOB.

Onnu panuoakTuBHbBIE 3JeMEHTHl HenyckaloT o (anbda)-
ayuu, apyrue — B (6era-munyc)-ayun. OGouM 3THUM BHAAM
PaAvOaKTUBHOCTH OOBIYHO CONYTCTBYIOT elle y (ramma)-
JIyUH.

Anbda-nyun — nosoKuTENbHO 3apsixkeHHble. Macca a-
YacTHIbl PaBHA YeTblpeM, HOJOXHTEeNbHBIH 3apsAi paBeH
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LBYM 3JIEKTPOHHBIM 3JIeKTpHUecKHM 3apsagaM. OHM OKa3sa-
JHCh siapamu ajeMedTa reaus (Ne 2, He) u nux uzoGpaxaior
HHaue — cUMBoJIOM oHe* (BepxHsig uudpa osmauaer Maccy,
HUXKHAS — 3apsij sapa).

Bera-mMunyc-yun okasajuch paBHO3HAUHBIMH 3JEKTPO-
HaM. 3apsin M Macca [-4acTHIBI pPaBHBI 3apsily M Macce
3JeKTPOHa.

FamMMma-nyun npeacTaBisiOT €060l 3J€KTPOMAarHUTHbIE
H3JIyueHHs C OYeHb MaJiof AJUHOH BOJIHBEL, HO C GOJIbLION
yacToTo# Kose6GaHHUI.

[Ipu panMOaKTHBHBIX M3JMyUYeHHSX OAHH 3JEMEHT mpeol-
pasyercs B Apyro#, aToT Apyroii (eciu OH B CBOIO ouepelb
paauoaKkTHBEH) — B TPeTHH M Tak JaJjiee, IOKa 3a cyer
OUepeIHOT0 H3JyueHHS He obpa3yercsl 3JeMeHT yikKe CTa-
6uabHBIH (YCTOHUMBLIA), Ha3bIBa€MBIH HepaJHOAKTHBHBIM
«TIOTOMKOM».

HcxonHBIll 3MeMeHT, ¢ KOTOPOTO HAauMHAeTCs cepHs pa-
JIHOAKTHBHBIX INpeBpalleHHil, Ha3blBAIOT <«HIpapOAHTEIeM>».
OH BMecTe CO BCEMH <«JIOYEPHHMH» PaJHOAKTHBHBIMU 3Je-
MEHTaMH W 3aKJIOUHTeNbHBIM «IOTOMKOM» oGpasyeT «pa-
JIMOAaKTHBHOE ceMeliCTBO».

Takux ceMeiictB B Hauaje XX B. OblJI0O BBISIBJIEHO TPH:
ceMefictBo ypaHa (Ne 92, U), cemeiicto Topust (Ne 90, Th)
u ceMeiictBo aktuHus (Ne 89, Ac); HblHe 3THX CeMeficTB
H3BECTHO YeThIpe.

4. HccnenoBaHus 3-X pafHOaKTHBHBIX CeMEHCTB fI0Kas3a-
JIM, YTO 3aKJIOUHTENbHBIMH «MOTOMKaMHU» B HHX SIBJSIOTCS
atoMbl cBuHUa (Ne 82, Pb) c pasnuuHnoit maccoii: 206; 207,
208. 9t0 6bl1 haKT OrpoOMHOr0 MPUHLUHNHANLHOTO 3HAUYEHHUS,
TaK Kak [0 3TOr0 BpeMeHH GOJBLIMHCTBO YUEHBIX CUMTaJH,
YTO 3JeMEHT — 3TO BHJ aTOMOB C BIIOJIHE ONpejeseHHON
Maccoii. Pa3HOBUIHOCTH aTOMOB OJHOTO M TOTO e 3JIeMeH-
Ta MOJYYHJIM Ha3BaHUE M30TONH (3aHUMAIOLLHEe OJHO MECTO
B IEPHOIMUECKol cHcTeMe); MX H300paxKaloT HblHe CHMBO-
aaMu: sPb26, 5,Pb207 o, Pb20® (BepxHsss Ludpa O3HAUaeT
Maccy aToMa HJAH MacCcOBOe YHC/0; HUXKHAS — Ne aje-
MeHTa).

K 1919 rony Tomcon u Acton (AHrnus) 3KCrepuMeH-
TaJbHO JOKa3aJld, YTO He TOJbKO CBHHell, HO GOJBbIIHHCTBO
5JIeMEHTOB HMEIOT H30TOMbI.

5. M. T. ITassos, H. A. Mopo3oB H IpyrHe pycckue yue-
Hele eme B XIX B. mosaraJju, 4To aTOMbl — YACTHIIBI CJIOXK-
HBle, mJaderonoioGubie. B 1911 roay 3to ObLIO 3KCMEpH-
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MeHTalbHO HoKa3aHo Pesepdoprom (Auraus). ITonsepras
o6cTpedy @-4acTHUAMH TOHKHE MeTaJlJIMyecKHe MJIACTHHKH
K HabJofas 3a MOJETOM 3THX YaCTHL MPH MOMOLLH O0COGHIX
JIIOMHHECLHPYIOIHX SKPaHOB, OH JOKa3aJ, YTO aTOMbI jefi-
CTBHTEJIBHO «MJAaHETONOAOGHBI», TO €CTb COCTOSIT K3 LEHT-

53N pPaJbHOTO MOJIOXKHTEJNbHO 3apPAXKEHHO+
-3 [0 fipa M OKpyKawlleid 35To AAPO

-8 J-Wcm o 6 H 5

P L/ 3JeKTpOHHOH o6oJsoukn. Ha puc.

u3obparkeHa sjepHas MOJe/Nb aToMma

Bogopona (Ne 1, H) no Pesepdopay.

6. B 1913 rogy Huabsc Bop ([a-

HHUS) OOBSCHHI HA OCHOBE CTPOEHHS

i;‘;; 55T§::P1210p3’§; aToMa BOIOpOAa 06pasoBaHMe ek
no Pesepdopay. TPOMAarHUTHbIX H3JyueHHH.

CorsnacHo ero TeopuH, 3JeKTPOH B
aToMe BOZOpPOLA MOXKeT BpallaTbCsl BOKPYr fjpa — MPOTO+
Ha — JIMIIb NO KPYroBbiM opOHMTam OMNpelesNeHHbIX paauy-
coB. Takne opOuTH Ha3bIBAOT: CTallMOHApHble WU JO3BO-
nenuble. [1pu BpallleHMH 3JeKTpOHa MO TaKHM oOpGUTaM
H3/NyueHUs 3Hepruu He HabGawogaercs. YUrobbl MNepeBecTH
JeKTPOH ¢ GoJsee GJH3KOH oOpOHTHL Ha OoJsiee JaljieKHe,
Tpebyercsl 3aTpaTa 3Hepruu s ¢op-
Me HarpeBaHus, OcBellleHHA. 00.ay-
YeHHs aToMa KaTOAHbIMH JIydaMH.
3anac sHeprud 3.1eKTpoHa Ha 60-
JNee [aJjekux opbuTax, ciaegosa-
TenbHO, OoJsblle, 4yeM Ha O6oJsee
6au3kux. Ecaum e ajexkTpoH ca-
MOTpPOKU3BOJLHO BO3BpallaeTcd C
Gosnee pajekux opOGuT Ha OGoJseery
O/M3KHe, TO TNPOKCXOAWT Bblieje- zz
Hue 3Heprud B (opMme 3JaeKTpomar-
HUTHBIX u3jyueHuii. Bosspaiiaercs
OH Ha |-10 opOUTY — BbLAENAIOTCH
KBaHThl (MOPUUH IHEPruu) yJabTpa-
(uosneToBbIX Jyueil; BO3BpalLaETCH
OH Ha 2-10 — BbIAENSIOTC KBaHTHI Puc. 6. Ilo3eoseHHble op-«
Jydedl BUAMMOrO CBeTa, BO3Bpa- g‘;;‘; fl'dTOB'::x::::“lZ"%% ':3
1aeTCs OH Ha 3-10 — BBIAGJSIOTCA — g . o Hanyqeﬂnﬁ_P
KBaHThl HHQPAKpacHBIX (TenIoBbIX)
ayueil. CKkazaHHoe MOsACHAETCS cXeMOH Ha puc. 6.

7. B 1913 rony Mosnn (AHraus) 3KcnepHMeHTaJbHO
NpoBepHUs NopsaKoBbie HoMepa (Ne) snemeHTOB MyTeM H3Me-
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peHHsl MJIMHBI BOJIHH Jyuell PentreHa (mopoxmaeMbix 3Jie-
MeHTaMHu npu o0JiyueHUH HUX KaTOAHBIMH Jyuamu). PaGoTel
Mosau noaTBepausy, HanpuMep, 4To KoOaJbT, HECMOTPS Ha
GOJbLIMH aTOMHBIA BeC, NEHCTBHTENbHO MMEeT NOPsAKOBbIM
HOMep Ha eJHHHULy MeHbLUHH, ueM HHKeJb. [To3TOMYy HblHe
HyMepalHsl 3JeMEeHTOB B NEePHOANYECKOH CHCTEeMe COMHeHHUs
He BHI3bIBAET.

8. B 1919 rony UsaBuxk (Auraus) 3sKcrnepUMeHTalbHO
JI0Ka3aJ, uTo BEJHUHHA [OJOXKHTEJbHOrO 3apfla saapa
(o603HauaemMass CHMBOJIOM Z) YUCJEHHO PaBHa MOPAAKOBO-
My Homepy (Ne ) sjeMeHTa B mepuoauueckoil cucreme. C
5TUX nop Ne a3jemeHTa npuoGpesa BaxKHblH (u3Hueckuil
CMBICII.

Crpoenue aToma

O COBpPEMEHHBIM MNpeACTaBJeHHsIM aTOM — YacTH-
1@ 3JeKTPUUECKH HeHTpaJibHasi, CJAOXKHasg W [eJH-
masi. OlHaKO AeNHMOCTb aTOMOB OCYILECTBJAAETCSH
He nyTeM XMMUYEeCKHX peakLHH, a ocoObIMH MeTogaMu alep-
HOH (PH3HKHU.

ATOM COCTOHT W3 UEHTPaJbHOH MOJOXKHTENbHO 3apfXKeH-
HOH 4acTH — S14Pa U OKPYKalOWHX 3TO AAPO OTPHLATENbHO
3apsIXKEHHbIX YaCTHI — 3JEeKTPOHOB, COCTaBJSIOLLHX 3JeK-
TPOHHYIO 060J0uKy. Bennunna nosoxurtesbHoro 3apsiaa
anpa (Z) y aroma J060ro sneMeHTa paBHa NMOPSAAKOBOMY
HoMepy (Ne) artoro anemeHTta u cocrasasier (+11) y Har-
pus (Ne 11, Na), (+92) y ypana (Ne 92, U) u rtak
nanee.

Tak kak mocneAHHH HhiHe H3BECTHBLIA 2JeMeHT — CTO The-
THH N0 CueTy, TO, CJELOBATENbHO, BEJHUHHBI MOJNOXKHTE/b-
HbIX 3apf.10B sinep u3Mmensiiorcss B npegenaax (+ 1. +103).
He wuckaioueHo, pasymeercsi, # HCKYyCCTBEHHOe [OJIy4YEHHE
3JIeMEeHTOB C elle GOJNbLIKMH MOPAAKOBBIMH HOMEpPaMH.

Yucso 3JeKTPOHOB y aToMa J1060ro 3JeMeHTa TaKxke
paBHO mnopsiikoBoMy HoMepy (Ne) 3sneMeHTa, coBnajasi ¢
BeJIMYHHOH MOJIOXKHUTEJNbHOrO 3apsna saapa (Z). Tak, atom
Hatpus (Ne 11, Na) umeer 11 anekTpoHOB, aToM YypaHa
(Ne 92, U) —92.

DyiekTpoHHas 060JI0UKA HMEEeT CJOHCTOE CTPOEHHE: JJIeK-
TPOHBI pacnpelensioTcss BOKPYr sapa mo cioam. Mx naswl-
BAalOT [0-Pa3HOMY: KBAHTOBblEe CJIOH, WJIH Ke 3Heprernue-
CKHe ypOBHH (3amac sHepruu 3/7€KTPOHOB, «ypOBEHb» 3HEep-
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MMU—B PasHbIX cJosiX pas3nuuHbil). Haumenbmmum 3ana-
coMm sHepruu 06JagaloT JEKTPOHBI mepBoro, Oauxaiimero
K SIIPY CJIOST; 3JIEKTPOHBI BTOPOTO CJIOSI UMEIOT y2Ke GoJblIni
3amac Heprud, Tperhero — eue GoJbwnii. CBA3L Xe C IO-
JIOXKHUTEJIbHO 3aDPSIXKEHHBIM SIPOM CHJIbHEe BCEero y 3JeKTpPO-
HOB MepBOro cJsosi, ciabee —y 3JeKTPOHOB BTOPOro, eLle
cnabee y 27ekTpoHOB TpeTbero. CienoBaTe/bHO, YeM Jdallb-
Lie OT SiApa HAaXOHATCH 3JEeKTPOHBl, TeM MeHble 3Hepruu
HaJO0 3aTPaTHTb IS HX OTpPhIBA.

Yncio KBaHTOBHIX CJIOEB (2HEpPreTHUeCKUX YpOBHeH) y
aToMma Bcerja CoBmalzaeT C HOMEPOM HepHoja, B KOTOPOM
HaXOOHUTCsA HaHHBI aneMmeHT. Tak, y atoma xanus (Ne 19,
K, 4-it nepuon) 19 a/neKTpOHOB pachpepeseHsl MO YeThipeM
cnosim; y atoma cBuHua (Ne 82, Pb, 6-it nepuon) 82 anek-
TPOHa pacnpejlesieHbl 110 IEeCTU CJOSM.

Ha ocHoBe u3yueHHsi cTpOeHHSI CHEeKTPOB, 06pa3yeMbIX
KaX[bIM 3J1EMEHTOM IIPH €ro HaKaJUBAHHH, BEIICHUJIOCH, UTO
KBaHTOBbIe CJIOM (3HepreTHUeckHe YPOBHH) B CBOIO ouepelb
«pacluenyeHbl» Ha MoJca0oU (moaypoBHH). B atom «pacuie-
IVIEHUU» TaKXKe ecTb CBOS 3aKOHOMEPHOCTb, a HMEHHO:
YHCJIO MOACJ0eB (MOAYPOBHeH) B Jo6oM cjaoe (ypoBHe)
paBHo Ne storo cjos (YpoOBHS).

B 1-m kBaHTOBOM cisioe (ypoBHe) uMeeTcss OAHMH TNOA-
cJoil  (MOLYypOBeHb); 3[eCh MOHSATHSA CJOH W MOACHOH (HUIH
YpOBeHb H NOLYPOBEHb) COBMNAAAIOT.

Bo 2-m kBaHTOBOM cjioe (YpOBHE) HMeIOTCS y¥Ke 2 MoA-
cjos (MOAypoOBHs), OOMH Gojee OJM3KHH K s1ApYy, APYroH
HecKoJabKo GoJjiee oTaaseHHbii. B 3-M KBaHTOBOM ciloe
(ypoBHe) uMelorcsl 3 nmoacosi (MoAypoBHs), B 4-M — YeThHl-
pe u Tak ganee (cM. puc. 7).

ITponymepyeM Bce cion (ypoBHH) M 0603HAUHM BCE 3TU
uudpo obwelr 6yKBOH #; MBI MOJYYHM TaK Ha3blBaeMoe
r1aBHOE KBAHTOBOE YHCJO0 — BaxKHeHIUUH loKas3aTenb 3JjeK-
TpoHa, Taxk, eciu O/ KaKOro-To 3JeKTpOHA aToMa n=3,
TO 3TO O3HAYaeT, YTO HAHHBIH 3JEKTPOH HaXOHUTCA B 3-M
KBaHTOBOM CJIO€; €C/IH 1=2J5, TO 3JeKTPOH HAXOIUTCS B 5-M
cioe.

ITponymepyem Bce moncsaou (MOLYPOBHH) B Npejenax
ciost (ypoBHA) u 00603HauuM BCe 3TH UUGPH 6YKBOH K; MBI
nosyynm no6ouHOe KBAHTOBOE YHCJO, BTOPOH MO 3HAUEHHIO
MoKasaTeJb 3JeKTpPoHa. 3JHAaHHe 3HAUEHUS HHUCAA K TO3BO-
JIIeT YTOYHHTb, Ha KaKoM IOACJIOe MAHHOTO CJOSI 3JeK-
TpoH Haxomgutcs. Ecnu, Hampumep, MJIsT KAKOTO-TO 3JeKTPO-
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Ha H3BecTHO, uto n=4, k=2, T0 310 O3HayaerT, YTO OH Ha-
XOJIUTCA HAa BTOPOM IOACJHOE YEeTBEPTOTO CJOSl.
MaxkcuManbHO BO3MOXKHOE UYHCJO 3J1eKTPOHOB, KOTOpBIE
MOTYyT Pa3MeCTHTbCS B TOM HMJHM HHOM CJOE U B TOM HJH
MHOM TOJC/IO€, MONYMHEHO ONpele/feHHBIM 3aKOHOMepHO-
criM. Ha /106bIx nmepBbIX NMOACAOAX KaXKAOTO CJIOS MOMKET
HaxoiuTbcsa He GoJlee ueM MO JBa 3JEKTPOHA; Ha JIOGBIX

[nabyoe Moboyroe M -
wiznmoboe vucno %8po «barmoboe yucno /ml :;g/%;g;%w;a
4 @ cmosx u nodemanx
%) 7 =2/
2 7 2 _ 4
Sl
amy) SIS27 | 2 } 2
- Gl=pm=
S _§\ 24 9 =23
S
SL e
“n 2| Sr=a0 =247
4 |\ M4
Lywlienre obo3navenug
cnoel

Puc. 7. Cxema pacnpenesieHHs 3JEKTPOHOB MO KBAHTOBHIM CJIOAM
H 10 noac/oaM.

BTOPHIX NMOACJOSIX cJios — He Goslee ueM MO IIECTH; Ha JIO-
6LiX TpeTbUX He Gojiee ueM MO [AEeCSITH; Ha JIOOBIX UeTBep-
THIX — He GoJlee yeM MO YeTBIPHAALAaTH M Tak najee. Bce
st uucia (2—6—10—14) npencrasagior co6Goii apudme-
THUecKylo nporpeccuto. OuepeiHoe 4YHCJIO 3TOH MpPOTpECcCHH
(18) yxaxkeT Ha MakCHMaJbHO BO3MOXKHOE YHCJO 3JIEKTPO-
HOB Ha KaXXJOM M3 MSTBHIX MOJCJOEB CJOf.

Ha puc. 7 anekTpoHbl YCJIOBHO H306paKeHbl TOYKAMH.

INloncuer ux nokasbiBaer, uTo B 1-M KBaHTOBOM CJIOe HA
€lHHCTBEHHOM ero MOJACJ0e MOTyT pa3MeCTHUTbCH JIMIUb
2 anekTpoHa (=2-.12); Bo 2-M cJoe MOTYT Pa3MeCTHThCA B
obuleit caoxHocty 2 + 6 = 8 ssnekrpoHoB (=2-2%); B 3-M
cioe 246+ 10 = 18 saektpoHos (=2-32); B 4-M cnoe
2+ 6+ 10 + 14 = 32 anexktpona (=2-42) u TaKk pnaJjee.
JIerko BHIETb, YTO MaKCHMaJbHO BO3MOXHOE HYHCJO 3JIeK-
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TPOHOB B KaXXIOM KBAHTOBOM CJIOE PAaBHO YIBOEHHOMY
KBalpaTy Homepa gaHHoro caos (=2n?). B 5-m kKBaHTOBOM
caoe moran 6bl pa3mectutbest 246+ 10+ 14418=50 3sek-
TPOHOB (=2 -52?).

YuraTenu, HecoMHeHHO, 06paTUIM BHHMaHHE Ha HEKOTO-
pble MOBTOPHO BCTpeualowHecss B AaHHOM H3JI0XKeHHH UuHO-
pbi: 2—8—18—32... u 2—6—10—14...

[TepBhbiit psan uncen, Bolpaxkaemblii o6iielt hopmyJoi 2n2,
O3HayaeT OJHOBPEMEHHO H UHCJO 3JEeMEHTOB B TOM HJH
HHOM NepHoje U MaKCHMaJbHO BO3MOXKHOE YHCJO 3JEKTPOo-
HOB B TOM MWJH HHOM KBaHTOBOM cJioe. Bropoil psa uucen
O3HauyaeT ONHOBpPEMEHHO W uUMCJO MOATPYNN pasHbIX Kare-
ropuif B MepHOJHYECKOl CUCTeMe W MaKCHMaJbHO BO3MOXK-
HO€ YHCJO 3/JeKTPOHOB Ha TOM WJIM HHOM IMOACJIOE KBAaHTO-
BOTO CJI0f.

Takoe coBnaneHne onHHUX M TeX XKe YHCEJ, BCTPETHBIUUX-
Csl ¥ NPH PAaCCMOTPEHHH KOHCTPYKUHH MNEPHOAHUYECKOH CH-
CTEMb! ¥ MPH PACCMOTPEHHUH CTPOEHHS 3JEKTPOHHOH 060/04U-
K1 aTtoma, He cayuaitHio. OHO FOBOPHT O TOM, UTO nepuoodu-
ueckaa CUCTeMa 3NeMeHTO8 AB8AAeTCA Nno cytu 0eaa CKpbl-
ToM U300paxcerHuem CTPOEHUS IAEKTPOHHOU 06040uKU aTo-
MO8 8CeX 3/1eMeHTO8 CUCTeMbL.

DTO cKpblToe H306paxeHHe MOMXKHO «NpPOSBHUTb» W Tpe-
BPAaTHTb ero B siBHOe. Toraa nepuonuyeckas cucrema npef-
CTaHeT nepej HaMH B HOBOM CBeTe, KAK CHCTeMa, eCTeCTBeH-
HO W JIOTHYECKH BbITE€Kaloulasi U3 CTPOEHHs aTOMOB, Kak re-
HHaJNbHOE «NpeaBUieHHe» MeHaeseeBbiM TalHbl CTPOEHUS
aToOMOB elle B Ty 3M0XYy, KOorjia aToMbl paccMaTpPHBAJHCh
KakK npocrefilllie, CHJOLHbIE, HeleaUMble YaCTHLbI.

[l noHuMaHusl TecHOH B3aHMMOCBS3M MeX/]y MNEpPHOLH-
yecKoll cucteMoll 371€eMeHTOB M CTPOEHHEM WX aTOMOB Cile-
LyeT yuecTb, YTO Yy KaK[0ro MOCJeAYIOUIero 3JjeMeHTa Mo
CPaBHEHHIO C MpeAbIAYLUIUM MOSIBJASIETCS OAUH HOBBIH 3JeK-
TpoH. Tak, ecau y anementa Ne 6 (yrsepod) umeercs wecTb
3JIEKTPOHOB, TO y CJelylOllero no nopsiaky sJjemeHta Ne 7
(a3oT) ux Gymer yxe cemb. Kyzna ke nanpasurcs B 060J0u-
Ke 3TOT ouepenHOH HOBbIH 3anekTpon? Ha kakoil cmaoft u Ha
Kakoii noacqoil caosi? OKasbiBaercsl, 31eMeHTbl CAMbIM CBO-
HM pAacloJioXKeHUeM B CHCTeMe HaM Ha 3TO YKa3bIBAIOT.

Ecau uHTepecylolnii HAC 3JIeMEHT HaXOIUTCS B IJ1aBHOH
noarpynne I uaun Il rpyvnnbl, TO mosBasiolwuiics y 3TOro
3JleMeHTa HOBbI{i 3JeKTPOH (HOBLIi—MNO CPaBHEHHIO C 3JeK-
TPOHAMH OpejbIAYyLIero 3JeMeHTa) OTJOoXKHUTCS Ha l-i noj-
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CJI0M BHeELIHero CJOS; UHCJIO 3Ke CJO0eB PaBHO HOMepy me-
puona. Ecau ke sjeMeHT HaXOAHTCS B FJIaBHOH MOArpymnme
IHH—IV—V—VI—VII—VIII rpynn, T0 nosiBastouuiics
HOBBIl 3/1eKTPOH OTJIONKHTCS BO 2-M MOACJ0€ BHELIHEro CJos.
3aMeTHM MOMYTHO, YTO Yy BCEX JEMEHTOB TMaBHOf MOArpyIl-
nbl J060H rpynnbl BajleHTHb! JIMIIb 3JEeKTPOHbl BHELUHEro
co4.

Ecan uHTepecyounii Hac 3jeMeHT HaXxoAHTCH B noGou-
HOH moarpynne Jilo60H FPynmnbl, TO NOABJSAIOUIMNACA Y 3TOTO
ajeMeHTa (N0 CpaBHEHHIO C NpeldblAYLIHM) HOBbIH 3J1E€KTPOH
OTJIOXKHUTCSH B 3-M MOACJA0e NpelBHelIHero c/aosi. BaneHTHb
y 3JeMeHTOB MOGOYHBIX MOATPYNN 3J/eKTPOHbl BHELIHEro H
YaCTHYHO MOIBHELIHEro CJOEB.

Ecau ke HHTepecylOlHil HAC 3JeMEeHT HaXOMUTCS Cpelu
JIAHTAHHAOB MJHM AKTHHHOOB, TO MOABJAAIOIIMACA y Hero
3JIEKTPOH OTVIOXKHTCA B 4-M NOACA0€ MpeanpeiBHELIHero
cjiosi. BasleHTHBl y 3THX 3JeMEHTOB 3JeKTPOHbI BHELIHEro
cJ105, 1 a/1eKTpoH npelBHelIHero 1 (y HeKoTopbix) |—3 ane-
KTpPOHa npeanpeABHellHero cJjosi. B satom 3akniouaercs
BaXKHeAWHH «PU3HUECKHH» CMBICJ MOHATHH: 3JeMeHT riaB-
HO{ MOArpynnbl, 3J1eMeHT MOoGOYHOH MOATpYNNbl, 3JeMeHT
JIaHTAHUA WK aKTHHHI.

[Tosichum ckKa3aHHoe MyTeM BbISIBJEHHS] CTPOEHHS 3JeK-
TPOHHOH 0GO/MOYKH HEKOTOphIX 3aeMehToB. [as 3Toro Ham
noHago6sarca: Tabauua MEPHOLHUYECKOH CHCTeMbl 3JeMeH-
TOB, CXeMa pachpefesneHHsl 3J1eKTPOHOB NO CJAOAM H MO Moj-
cJosiM (CM. pUC. 7) ¥ MOHUMaKHe «(PHU3NUECKOro CMbICIA»
pasHeceHHsl 3JeMEHTOB MO TeM HJH HHBIM rpynmam, MHOA-
rpynnam d mepuopaM.

a) KaxoBo cTpoeHHe 3/1eKTPOHHOH 06OJOUYKH Yy 3JeMeH-
Ta «KpeMHui» (Si)? AuHanuaupyem nosoKeHHe KpeMHHs B
nepuoauueckoil cucreme: Ne 14 yka3eiBaeT Ha ofuiee YHCJIO
2J1eKTpoHOB; Ne nepuona 3-i yKasblBaeT, UTO OHH HaXOAATCSH
B 3-x chaosx; Ne rpynnsl (IV) ykaswiBaer, uto u3 14 snek-
TPOHOB KPEMHHS TOJbKO 4 BaJIEHTHbI; MOATPyNna — 4YeTBep-
Tas MO CUeTy CpeAu NJIaBHBIX MOArPYnn — yKa3blBaeT, YTO
HOBbI{i (OuepefHOi) 3JeKTPOH, MOSIBUBLUKIACA y KPEMHUA MO
CPaBHEHHIO C MpPelblIyLLHM 3JeMEHTOM — aJlOMHHHEM, MO-
CTymaeT BO 2-i MOAC/OH BHEUIHEero, TO ecTb 3-F0 CJos.

YuuTbiBasi BCe TO M HCMOJb3ys CXeMy pPHCyHKa 7, Mbl
3akJlouaeM, 4TO MepBble ABAa 3/eKTPOHA PAaCMOJOKATCA B
1-m caoe; nocneayouwue asa — B 1-M noxcnaoe 2:ro cjos;
HOC/E/YIOLLHE LeCTh — BO 2-M NOAG/I0e 2-ro caos; ABa (M3

25



octaBumuxcs 4-X) pacnosoxarcst B 1-M nopcsaoe 3-ro ciosf,
JBa — BO 2-M mnoncjoe 3-ro cJaos.

B pesysabTaTe umMeeM 3JMeKTPOHHYIO (GoOpMyJay KpeMHHS
(pacnpenesenne 3JeKTPOHOB MO CJAOSAM U MO NOACTOSIM :

4
O 2 ]2(6 J2(2 nmmympowenno O 2] 8]4,

KPYKUk 03Hauaer siIpO aToMa; KHMpHble BepTHKaJbHblE uep-
TOUKH — 3HaK JeJIeHHsl 3JeKTPOHHOH 0O6OJIOUKH Ha CJOH;
TOHKHE BepTHKaJbHble YePTOUYKM — 3HAK JleJIeHHsl CJI0eB Ha
MOJC/IOH; CTPe/Ka YKasblBaeT, Kyla MOCTYIHJ OYepenHOH
3JIEKTPOH 3JIeMEHTa; NMOJYEPKHYThl BaJleHTHble 3J1eKTPOHBL.

6) KakoBo CTpoeHHe 3/1eKTPOHHON 060JIOUKH Y 3JIeMeHTa
«ka/abluity (Ca)? Haxoaum kajbuuii B mepHoJHYeCKOH CH-
creme: Ne 20 ykasbiBaeT Ha ofliee 4YHCJI0 3JEKTPOHOB; Ne
nepuofa — 4-ii — ykasblBaeT Ha TO, YTO OHH HaXolsTCsl B
4-x cnosix; Ne rpynnel (II) ykasbiBaer Ha TO, UTO TOJBKO 2
an1eKTpoHa u3 20 BaJieHTHBI; NMOArpynna — BTopas Mo cue-
Ty CPelIH IJIaBHBIX — YKa3bIBAeT, UTO HOBHIH 3JIeKTPOH, TO-
SIBUBLUMACS Y KaJbIUs, NTOCTYNMUM Ha l-f nmojcJ/ioil BHeUIHero,
TO ecTb 4-ro cJjosl.

YuutbiBasi 3TH BBIBOAbI M PYKOBOJACTBYSICb PHCYHKOM 7
MBI 3aKJOuYaeM, 4TO MePBble 2 3JEKTPOHA PAacrosokKarcs B
1-M cJioe; nocaenyoiine nBa — B l-M moacaoe 2-ro cJ0s;
clefywllue 1ecTb—Ha 2-M nozcjace 2-ro cjos; elle gBa—
Ha 1-M moacsoe 3-ro cJjosi; UiecTb — Ha 2-M NOACAOE 3-TO
ciost. OcraloTcs HepacnpeeseHHBIMHE 1BA 3JIEeKTPOHA.

Cxema pHCYHKa 7 MOKa3blBaeT, YTO OHH MOIJIH Obl Ha-
NPaBUTbCS B MOPSJKe MOC/AeN0BaTeNbHOCTH Ha 3-H moac/ioi
3-ro cnosa. Ho Torpa mosyuuioch Gbl mMpoTHBOpeuHe C me-
puoanueckoil cucrteMoil W noJsoxeHHueM KaJabLHA B Hel: Ne
nepuoga — 4-it — tpebyer 4-caoliHoro pacnpenenenus. Kpo-
Me Toro, «(U3nyecKHil CMBICJA» [NIABHOH MOATPYMMbI 3aKJIO-
yaeTcsl B TOM, YTO OuepeIHOH 3JIeKTPOH MOCTYyNaeT BO BHe-
WHHE CJ0H, TO eCThb B JaHHOM cJjayuae B 4-i.

OcraBmdecss OBa 3JeKTpPoHAa W Hampassitcs Ha l-i mon-
cyoii 4-ro cios, a 3-i noacsaoll 3-ro cnosi OCTaHeTCs MokKa
elle He 3aMOJHEHHBIM, YTO M YUYMTHIBAeTCS B 3JeKTPOHHOH
(opMmyJae Kaabuus:

{
02]2(61216]|—]2 um ynpowento O[2]8] 8] 2
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IIpuBeeHHbIHl MpPUMep NOKa3blBaeT, YTO 3JEKTPOHHAS
0060J10YKa KaXKOIOro IOCJENYIOUIEro 3JIeMeHTa 3aKJAlouaeT B
ce6e 3JeKTPOHHYI0 0GOJIOUKY MpEeIbIAYIIEro 3JeMeHTa; YTO
3JIeKTPOHHASl 000JI0UKa y HEKOTOPBIX 3JEMEHTOB CTPOMUTCS C
«3aberaHueM» 3JeKTPOHOB B MOCJELYIOLIHE CIOH H C o6pa-
30BaHHEM BpPEMEHHBIX «IYCTOT» B NPEAbIAYLIHX CJIOSX.

PaccmoTrpuM elie ofHH mpumep.

B) KakoBo cTpoeHHe 371eKTPOHHO!H 0GOJNIOUKH Yy 3JeMeHTa
«Mapranens» (Mn)? Haxonum mosoxeHue mapraHua B Ie-
puonuueckoii cucreme: Ne 25-fi yKasbiBaeT ofliee YHCJIO
3JIeKTpOoHOB; Ne nepuona — 4-if — yka3bIBaeT, 4YTO OHHU HaXo-
narcst B 4-x caosx; Ne rpynnst (VII) ykaseiBaer Ha TO, UTO
U3 25 3JeKTPOHOB TOJBbKO 7 BaJeHTHB; MQArpynna—nsras
no cueTy cpeas NMOGOYHBIX MOATPYNI — yKa3blBaeT Ha TO,
UTO HOBBIH 3JIGKTPOH, NMOSIBHBLIMICS y MapraHua, HOCTYNMUJ
Ha 3-if moxc/so#l MpelBHELIHEro CJa0s, TO ecTh 3-ro.

YuuTbIBasi 3TH BLIBOAB H PYKOBOJCTBYSICb CXeMOI pH-
CyHKa 7 BbIBelleM 3JIeKTpOHHyI0 (opMyay Maprasia, Boc-
N0JIb30BABILUCH BBIBEJIEHHOH 3JEKTPOHHOH (GOopMyJsoli Kajb-
s,

Benen 3a xanbuuem B IV nmepuone pacnosoxeHs! 5 sJe-
MEHTOB: CKaHAuW#, THTAH, BaHaAul, XpoM U MapraHeu. Bce
OHM HaxOASTCS B MOGOUHBIX moArpynnax. OuepemgHbie 3JieK:
TPOHBI Y 3JIeMEHTOB NOGOYHBIX MOATPYNN IMOCTYHAIOT Ha
3-fi moncsofi mpemBHelHero cJjosi. B paHHOM cayuae
npeaBHEIIHUM siBAsiercsl 3-f choil, 3-# mnoacaolt Koto-
poro ocraJcsi, KaKk Mbl BUeJU, BpeMEHHO He 3anoJHeHHbIM.
Jlumws Temepb, «C 3amo3gaHWeM», OH H 3amoJHsAeTcs
OuepeIHLIMH 5-10 3JeKTPOHAMH Ha3BAHHBIX NMATH 3JIEMEHTOB.
DJyieKTpoHHAs (opMysna MapraHila MMeeT Takod BHA:

4
O 2]2]6]2]6|5] 2 unn ynpomenno O 2|8 |13]2

OrpaHuueHHBIH 00beM KHUTH He MO3BOJISIeT NPUBECTH NPH-
MepHl BHIBOJA MyTeM aHAJOTMYHBIX PACCYyKAEHHH 3JeKTPOH-
HBIX (pOpMYJ JTaHTAaHHUAOB H aKTHHHIAOB. HO u npuBeneHHble
npuMepsl yOeJHUTENbHO NOKAa3bIBAIOT TeCHeHIIyl0 B3aHUMO-
CBsI3b, CYUIECTBYIOLIYI0 MeXAYy MepHOLHUecKoll cHcTeMOH
3JIEMEHTOB U CTPOEHHEeM HX aTOMOB.

B cBere cTpoeHHs aTOMOB MOHSTHE «MOATPYyMIa», Kak
COBOKYIHOCTb XHMHYECKH DPOJCTBEHHBIX 3JIeMEHTOB, MPHO6-
Pe/Io HOBBIf CMBIC/. BhlfBUIOCE, YTO NOArpynna — 3To psx
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37IeMEeHTOB-aHAJIOTOB 3JE€KTPOHHON CTPYKTYpHl, YTO BHIHO

M3 MpHUBeIeHHbIX NPHMepOB ABYX noarpynn (cM. TaGJuIBl
Ha cTp. 38).

Anpo aroma

1919 roma nauasach HOBast 3M0Xa B XHMHH. B ToM
rony Pesepdopay yaanoch ocyllecTBHUTb NepByio B
HCTODHH XHMHH «aJXHMHUYECKYIO» peakiiiio; Ipe-
BpaTHTb a30T B KHUCAOpPOA. IlocTHrHYTh 3TOro ympanoch He
nyTeM OOLIYHBIX XMMHUYECKHX peakuuf, a nyteM oGcTpesa
aTOMOB a30Ta @-4YaCTHLAMH, HCMYyCKaeMbIMH paaHOaKTHB-
HbIM 3JIeMeHTOM. 3anucaTh 3Ty pPeakiHi0 MOXHO CJaeaylo-
IIUMH ciocob6aMHu.

a) {N'* 4 ;He* = |H! 4 407 6) 7N'"(a, p)sO"

ITpu o6eux cuctemax 3amucH Ha TMEPBOM MeCT€ MUIUYT
HCXONHBIH aTOM («MHUIEHb»), HA BTOPOM — 4acTHly («CHa-
psAn»), HA TpeTbeM BbIAEAHBIIYIOCH YACTHLY — <OCKOJOK»,
Ha nocjenHeM — nosydeHHbl# aToM. «OCKOJKOM» B JaHHOM
cayuae sBAsJICA BbIOMTBHIH M3 siApa as3otra NPOTOH (9Apo
aroma Boaopona (;H! unu p). [1pn nogoGHLIX sAepHBIX pe-
aKuMax co6Ji0faeTcsi OCHOBHOH 3aKOH MPHPOIbl — 3aKOH
COXpaHeHHsi CBOCTB MaTepuH (3HepruH, Macchl W 3apsina).
HeiicTBuTenbHo, oblllas Macca YacTHL Kak A0 peaklHH, Tak
M mocJie ocraercs HenamMeHHOH (=18); HeM3MeHHBIM OCTaer-
CSl ¥ CYMMapHHI MOJNOXKHUTENAbHbIN 3apan (=9).

B 1932 rony 6bl1a ocyliecTB/jeHa MOYTH OJHOBPEMEHHO
B Aurauu u B CCCP sinepHast peakuusi, o6paTHasi no cMsic-
JIy JaHHOH: MuTUH, 06CTpensiHHbIH NMPOTOHAMH, NPEBPaTHICA
B /[Ba sApa rejus:

a) sLi” + (H! = gHe* 4- ;He* 6) sLi’.(p, a)oHet

B tom xe 1932 rony yueHbIMH pasHbIX cTpaH Oblaa ocy-
LIeCTBJeHa HOBAfl Ba)KHas silepHasl peakuusa: npu obcTpene
Q-yacTHIAMH aTOMOB OepuJius Hapsioy C MpeBpalleHHeM
ero B yriaepon Obl1 o6Hapy:KeH BbIJIET 4acTHI € Maccof,
paBHON Macce MPOTOHA, HO JIMIUEHHBIX 3apsjfa, Ha3BAHHBIX
HeiiTtpoHamu (on' uam n):

a) Be%+,Het=¢n! +C!2 6) +Be’(a, n)eC'?

[ToMHMO OrpOMHOrO TEOPeTHUECKOTO 3HAa4YeHHs AAePHBIX
peaxuuii, N03BO/SIOIKX NpeBpaLlaTh OJMH 31€MEHT B ADY-
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rofi, ocyliecTB/ieHHe UX MOKa3aJo, YTO M3 slep aTOMOB BHI-
JleTaloT B OJHHX CJAyYasX — NPOTOHbl, B APYrHX — @-4aCTH-
Ibl, B TPETbHX — HEHTPOHBHI.

DTO NOATBEPIKIAJO CAeNaHHbIE ellle MPU U3YUeHHH ecTe-
CTBEHHOH PAalHOAKTHBHOCTH 3JIEMEHTOB MPEAMNOJIOKEHHS O
TOM, YTO SiIPAa aTOMOB SIBJAIOTCA YAaCTHLAMH CJOKHBIMH,
npHyYeM CJOXKHOCTb 3Ta BCE BO3pacTaeT NpH Mnepexoie OT
3JIeMEHTOB JIETKHX K 3JIeMeHTaM TSIKeJbIM.

Hacrynano BpeMsi nogBefeHusi MepBbIX HTOrOB B 3TOM
HOBOH 06J1aCTH HayKH M CO3/aHHS MePBbIX TEOPUH CTPOEHUS
anpa.

DToMy Ke CIOCOGCTBOBAJIO KCHepHMeHTa bHOe 0GHapY-
xkeHne B 1929—1932 romax CkobGeabublibiM (CCCP) nu
Anpnepconom (CLUA) uyacrtuubl, nogoGHOMH 3J€KTPOHY, HO 3a-
PAXKEHHOH MOJIOKHTEJIbHO H B OT/IHUHE OT HEro HeycToH4YH-
Boii. Ee naszBanu nosutponom (et).

CoraacHo Teopuu coBeTckMx yueHbix (1932), moakpen-
JIeHHOH MO3)Ke BBLIBOAAMH HemelKoro ydeHoro B. leiisen-
6epra, — saapa aTOMOB COCTOAT M3 YacCTHU JBYX pPOMIOB:
a) npoTtoHOB W 6) HelTpoHOB. [IpoToH — wuacTuua, Hecy-
L1asi 3JeMEHTapHbIl MOJOKHUTENbHBIH 3JeKTPHUECKUI 3apsi,
Macca KoTopoi O/nM3Ka K efMHHlUe Macc; 0603HayaloT 3Ty
yactuuy cumsosamu: H! uan p' (ynpoutenHo p).

Uuneno npotoHoB B siape Jio6oro 3jeMeHTa paBHO TMO-
pankosoMmy Homepy (Ne) sjemeHTa B nepUONHUECKOi
cUCTeMe.

HefitpoHn — uacTuua snekTpuuyeckn HedTpasibHas, ¢ Mac-
cOHi, nmpuOJIMIKEHHO TaKKe paBHO# eoHHHUe Macc; 0603Ha-
YaloT 3Ty 4acTHly cuMBoaaMu: gH! uam onl.

Uncno HeliTpoHOB B sizpe J1060ro 3/eMeHTa paBHO pas-
HOCTH MeX1y OKDYIJIEHHOH A0 uesoro ymcaa maccoit (A)
JaHHOTO aToMa | MopsALKOBBIM HoMepoMm (Ne) sjemeHTa.

Tak, nanpumep, siapo atroma natpus (Ne 11, Na) cocrour
u3 |1 nporoHoB u 23—I11=12 HeiiTpoHoB (23 — OKpyTI/eH-
Has [0 LeJOro yucjaa macca aTtoMa HaTpHs); SApPO aTtoma
3osota (Ne 79, Au) cocrout u3 79 npotoHoB n 197—79 =
=118 HefitpoHos (197 — okpyrseHHas A0 UWeJOro 4HCIa
Macca atoma 3oJg0ta). [Ipumepnl 3TH nokasblBaloT, Kak 3Ha-
YNTE/BHO YCJOMKHACTCA SAPO y 3JeMeHTa TsKeaI0ro (30410-
TC) MO CPAaBHEHHIO C 3JEMEHTOM JIerKHM (HaTpHii).

BoisicHenue coctaBa smep packpblio W MPHYMHY pac-
CMOTDPEHHOr0 Bblllle SIBJeHHS — H3oTonuu. OueBHAHO, H30-
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TONMBl KaKoro-au6o 3jeMeHta, OTIMYasChb OpPYyr OT Apyrd
JUIIb Maccod, MMEKT B CBOHX si1paX OXHMHAKOBOE YHCJIO
IIPOTOHOB, HO pa3/HYHOe uucaI0 HelTpoHOB. Bo3bmeM, Ha-
npumep, xjaop (Ne 17, Cl). Ero nmpoGHbi aTOMHBIE Bec
(=35,5) nokasbiBaeT, UYTO 3J€MEHT 3TOT — CMeLIaHHbIH,
COCTOSILIMH M3 aTOMOB Pa3JIHYHOH Macchl.

HeficTBUTENbHO, y XJ0pa HMeloTcst 2 u3otoma: 17CI% u
17CI%7, cmewaHHble B npomopuMn = 3 BeC. T : 1 Bec T.
(«cpenHuil» — ¢ yueTOM NPOMOPILUH — BeC 3TOH CMECH H
COCTAaBUT Maccy = 35,5, COOTBETCTBYIOLLYI0 4TOMHOMY BecCy
aseMeHTa). DoJsiee Jierkuil H30TON XJIopa COXEpIKUT B siApe
17 npotoHoB u 35—17 =18 HeiiTpoHoB; GoJsee TSKeNbIH H30-
TON COAepKHUT B sxape 17 nporoHoB u 37—17=20 HeliTpo-
HOB.
Hab6mionatotest cayuau, Korga ABa pa3HbIX JeMeHTa Ile-
PHOLMYECKOH CHCTEMBI, GJHM3KHX MO CBOEMY MOPAAKOBOMY
HOMepYy, HMelT aToMbl ¢ oaHHaKoBoil Maccoil. Hampuwmep,
OIHMH M3 H30TOMOB aproHa (;3Ar%®) muMeeT Takyio e maccy,
KakK ¥ ONMH M3 H30TONOB KaJblus (20Ca*). Taxue coBna-
Laloolpe MO Macce aTOMbl Pa3JIHUHBIX 3J1eMEHTOB Ha3BIBA-
Iorcsl u306apul (paBHOBecsllue).

H3oronbl aneMenToB, BCTpeyalolidecss B COCTaBe 3eMHOM
KOpbl, BOOIHOH M BO3LYLIHOH 060JIOUEK 3eMJH, SBJSIOTCS B
nol1asJsiolleM CBoeM OOJBbIUNHCTBE CTa6GUAbHBIMH (YCTOH-
YHUBBLIMH).

Haunnas ¢ 1934 roga uckyccTBEHHO, IyTeM SIEPHBIX pe-
akiuii, cTajau noJyuaTtb H HecTaOu/bHble (palHOaKTHBHBIE)
H30TONbl 2JeMeHTOB. B HacTosillee BpeMss TakHe HeyCToH-
YHBble M30TOMbl MOJYyYeHbl /51 BCEX 3JEMEHTOB IepHONU-
YeCKO#l CHCTeMBbl, BCTPeualollukcss B MPHPOJE, TO eCTh LJsd
asneMmeHTOB NelNe 1—42; 44—60; 62—84; 86; 88—92. ITonyue-
Hbl OHH H [JIs1 3JIeMeHTOB, OTCYTCTBYIOLLIUX B mpupoze: Ne 43,
Tc — texueunit; Ne 61 — Pm — npomeruii; Ne 85, At — acra-
Trit; Ne 87, Fr— ¢panuuil; a takxke 1Js sneMeHTOB 3aypa-
HoBbIX (NeNe 93—103). TexHnueckoe npUMEHeHHE TaKHX
HecTaGUIbHBIX HCKYCCTBEHHBIX H30TONOB, HAa3bIBAEMBIX «Me-
YeHbIMH aTOMaMH», B PA3JIMYHBIX 06J1aCTAX HAYKU U TEXHH-
KH OTrpOMHO.

Hanuune ctaGuibHBIX H30TONOB Y 3JIEMEHTOB MOJUHHE-
HO HEKOTOpPbIM 3aKoHOMepHocTSM. UToOb HX MOHSITH, OT-
METHM, YTO BCE 3JIeMEHThl OTHOCSTCA IO CBOHM MOPSIAKO-
BbIM. HOMepaM JH60 K yeTHbIM, MHO0 K HeueTHeIM. Kasanmoch
6bl, He AO/MKHO ObITh HHKAKOH NPHHUUNHAJBHOH Pa3HHIBI
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MeXJy YEeTHBIM 3JeMeHTOM, Hanpumep onosoM (Ne.50, Sn),
H HeuyeTHbIM, HampuMep cypbmoil (Ne 51, Sb). Mexay TeM
YeT U HeueT HMEIOT, OKa3bIBAeTCsl, BayKHOE BJMSHHE Ha YcC-
TOHYHUBOCTb 3JE€MEHTOB.

Bce HeueTHble sneMeHTH UMeloT JuGo OOWH H30TOM, JHGO
MakcuMaJgabHo aBa. Tak, Hanpumep, anemeHT Ne 9 — ¢Top —
HMeer oauH wusoton (oF!9); snement Ne 1 — Bonopon —
HMeeT [Ba M30TONA, HOCSALIMX ocoOble Ha3BaHHsi: (MPOTHH
1H! u neiitepuit |H2?).

Bce ke ueTHble 3/1IeMeHTHI, KaK MPaBUJIo, UMEIOT GoJibiee
YHUCJI0 M30TOMOB; HAUGOJNBLIMM 4YHCAOM 06JafaloT YeTHbIE
2JIeMeHTbl CcepefnHbl nepruoanveckoil cucremul. Tak, KaaMui
(Ne 48, Cd) umeer 8 uzoronos ¢ maccamu ot 106 no 116;
on0B0 (50, Sn) umeer 10 wu3zoromos ¢ Maccamu ot 112 no
124; Teanyp (Ne 52, Te) umeer 8 U30TOMOB ¢ MaccamH OT
120 no 130.

M3 storo crenyer, 4to ueTHOMY YHCJY TMPOTOHOB B SIIpe
(y ueTHbIX 3JeMeHTOB) MOTYT COOTBETCTBOBATb pa3Hble YuC-
Jla HeHTPOHOB, MEHSIOUIHecs B [JOBOJbLHO WIHPOKHX mpeje-
aax. Tak, y n3otonos o/0Ba Ha 50 MPOTOHOB MOXKET MPHUXO-
OUTbCSl HelTpoHOB oT 62 (y camoro Jerkoro H3oTomna
505n'1%) nmo 74 (y camoro Tsxkenoro u3ortona sSn'?4). He-
YETHOMY ¥Ke YHCJY MPOTOHOB B sApe (y HEUETHHIX 3JeMeH-
TOB) BCerja COOTBETCTBYeT JHGO CTPOro omnpenesneHHoe
YHCI0 HeATPOHOB, KaK 3To Habmionaercs y dropa, Jaubo
TOJIBKO 1Ba pa3HbIX UKHCJIa HEUTPOHOB, KAK 3TO HMeeT MecC-
TO, HampuMep, y BOLOpOA.

B 3emHO#l Kope HauGoJiee WacTO BCTPevalOTCs] YETHO-
YyeTHble H30TONBI (MMelolllHe YeTHOe YHCJO MPOTOHOB M YeT-
HOe YHCJO HeHTpOHOB), HampuMep, uzoton Kucsioposa gO'®
(8 npoToHoB, 8 HeliTpoHOB), H30TON KpeMHHS 145i%® (14 npo-
TOHOB, 14 HelTpPOHOB).

Ha nonio Takux usoronos npuxoaurcs = 889, or obitero
YHCIa H30TONOB PAa3JIHYHBIX 3JEMEHTOB.

3HauHTeNbHO MeHee MpeacTaBieHbl HeUeTHO-YeTHHIe H30-
TOMBl, HMEIOllNe HeuyeTHOe YHCJIO MPOTOHOB H YETHOE YHCJIO
HelTpOHOB, HanpuMep H3oToN asioMuHus 13A127 (13 mpoTo-
HoB, 14 HeiiTpoHoB), wu3oTon Kajusa 19K% (19 nportokos,
20 wHefitpoHoB). Ha ux moai npuxomutcd =11% ot Bcex
H30TOMOB.

Ilpupona cun BHYTpPUSIIEPHOTrO CTSIKEHHS NMPOTOHOB H
HEeHTPOHOB ellle HEIOCTATOUHO BhIiICHEHA. SICHO TOJBKO, UTO
BLI3bIBAETCSl 3TO CTSIKEHHEe He 3JIeKTPOCTaTHYeCKHM B3a-
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HMOJIeHiCTBHeM W He T'DaBHTALMOHHBLIM (TATOTEHHEM Macc).
Hapany c¢ cunamu crsixkenus HeBbISICHEHHONH MPUPOLBLI MeX-
Iy MpOTOHaMH M HeHTPOHaMH B SApPE CYLIECTBYIOT U CHJIBI
B3aHMOOTAJKHBAHHSI M1y OJIHOMMEHHO 3apsiKeHHBLIMH
IPOTOHAMHU.

[To Mepe ycnoXKHEHHsi aTOMa, TO eCTb yBeJHUYeHHs YHC-
Jla OJHOMMEHHO 3apfKeHHbIX MPOTOHOB, CHJBI OTTAJKHBA-
Hud BospactaloT. [Ias ux npeojosieHust TpeGyeTcs COOTBeT-
CTByIOlLLlEE YBEJHYEHHE CHJ CTSAXKEHHs, JNOCTHraemMoro yBe-
JIMYEHHeM B aTOMax 4Hc/ia HeHTPOHOB, KaK Obl «LEMEHTH-
pylowunx» aapo (cMm. puc. 8).

JeficTBUTENIbHO, Y JIETKHX 3JIEMEHTOB MPOMOPLUHS MEXKIY
HeliTPOHAMH M MNpOTOHAMH
B fAinpe 6JM3Ka K elHHHILE.
Hanpumep, B siape aToma
¢topa (yF'9) oHa cocras-
aser 10:9, B saape aroma
Kaabuus (Ca%) — 1:1.
Ho mo wmepe nepexola K
ajeMeHTaMm GoJiee TAXKebIM
NpONOpPUHSl 3Ta H3MEeHseT-
Cs B MOJMb3y HEATPOHOB H
yXe Yy H30TOMa BHCMYTa
(s3Bi2%9) nmocturaer Besu-
yuHe =~ 1,5. OpgHako u Ta-

Puc. 8. Yenosroe u3zo6paenne Koe mpeo6siananue He”Tpo-

CH NMPUTAMNEHHA !/ w oTranku- HOB He crnacaer noJsozxe-

BaHHS 2 MeX1y 3JeMeHTapHbI- HUA, U, HaUYHHadaA C 3JIeMeH-

MH yacTHUaMH saipa. Ta nosaouus (Ne 84, Po),

Bce 3JjeMeHTh 6e3 HCKJIo-

YeHUs] CTAaHOBATCH HeyCTOWYHUBBIMHU, PAaJIHOAKTHBHBIMH. DJe-

menTsl NeNe 84—92 eure B~TpeualoTcsi B 3eMHOH Kope; HauH-

Has xe ¢ Ne 93 u mo Ne 103 BK/IOUMTENBHO, OHHM TIOJyye-
HBl UCKYCCTBEHHO NyTeM s1lepHbIX peakuHui.

@ npomon O nedmpon

PannoakTuBHOCTh aTOMOB

CBpeMeHHas HayKa CUMTaeT, YTO MPOTOHBI H HeHTPO-
Hbl — YaCTHLbl POACTBEHHbIE, CMOCOGHLIE B3aHMO-
npeBpaliathes B fiape ApYr B Apyra. Ho Tax kak
nQHa M3 3THX YacTHIl 3apsdKeHa MOJOXKHTeNbHO, Jpyras
3Ke — 3/IeKTPHYECKH HelTpasbHa, TO 3TO B3aHMOIpeBpalle-
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HHE COINpOBOXKJAEeTCSl BbIAENEHHEM TIOJIOXKHUTEJNLHOTO HJIH
OTPHIATENLHOrO 3/71€MEeHTapHOro 3JeKTPHYeCKOro 3apsja.
H3o06pa3um 311 B3auMonpeBpallleHus:

a) on!  4;p' + -1e% 6) 1p's on'4 44€°

(CumBosmamu on', 41p!, —1€® u 4+1e° 0603HAUEHBI COOTBET-
CTBEHHO: HelTpOH, NPOTOH, MO3HTPOH M 3JEKTPOH, Macca
9/IeKTPOHA M MO3UTPOHA HHUUTOXKHO MaJja MO CPABHEHWIO C
MaccoH NpPOTOHAa M HeATPOHA, MOITOMY OHA YCJAOBHO MpH-
paBHeHa HYJIO).

HUsaue roBops, npu npespallleHHH B SIAPe OAHOrO H3
HeATPOHOB B MPOTOH, BbIAEJSETCA 3JEKTPOH, HJH, YTO TO

XKe, p (6era-munyc)-uactuua. [1pu npeBpalueHnu xe B sigpe
OJHOTO M3 MPOTOHOB B HEHTPOH BblAENS€TCS MO3UTPOH, WJH,
+

uTO TO X*e, f§ (6era-maioc)-yacTuua.

MoxHo, oyeBUAHO, caenaTh H 06paTHLIA BHIBOL. A HMeH-
HO: eCJM Kakoil-To pajJHOaKTHUBHbI AaToM Bbl6pachiBaer
9JIEKTPOH, TO ecTb oOOJajaer O0era-MHHYC H3JyuyeHUeM
(BblOpachiBaeT e OH 3TOT 3JEKTPOH He M3 3JEKTPOHHOI
0060J104KH, a U3 sAapal), To B sAApe OAUH M3 HEHTPOHOB «Iie-
pepoxiaercs» B NPOTOH U o6pasylouiuiics «aodepuuid» (mo
OTHOLLEHHIO K HCXOAHOMY) 3/eMeHT umeeT Ne Ha eAHHHLY
6oJbiue ucxofHoro. Ecau e Kakof-TO pajHOaKTHUBHbIH
aTom Bbi6pacbiBaeT MO3HTPOH, TO eCTb obsaanaer 6era-njioc
H3JlyueHueM, TO B f\pe 3TOr0 aToOMa OAMH U3 MPOTOHOB
«nepepoxjaeTcsi» B HeHTpOH, 3apsij sIApa CHUXaercs ua
eauHuuy, H oOpasylomuica «JouyepHHuil» 3JIeMEeHT HUMeeT
No Ha eauHuuly MeHblue ucxofgHoro. Tak, HampuMmep,

02U, _1€0 + g3Np#9; 15P30 — €0 + 1,Si%0
=\ - +
(%) (%)

B nepBom mpumMepe atoM ypaHa ¢ Maccoio = 239 3a cuet
6eTa-MHUHYC H3/y4eHHs MpeBpallaeTcss B aTOM HENTYHHS.
slnpo ypana coctosiio u3 92 nporoHoB u 239—92=147
HEATPOHOB; GeTa-MHHYC yacTulla Morja o6pa3oBaThCs JHIIb
34 CYeT «NepepoXKAeHUs» OJHOro HeiiTpoHa B NpoToH. B 06-
pa3oBaBLUEMCSl siApe HEeNTyHHs MPOTOHOB — 93, HEATPOHOB
ke 239—93=146. Bo Bropom npumepe atoMm ocdopa c¢
maccoio =30 mpeBpauiaercs 3a cueT 6eTa-MJloC H3JydyeHHs
B aToM KpeMHus. ylapo ¢ocdopa coctosno H3 15 npoToHOB H
15 uefiTpoHoB; Gera-maioc 4acTHUa (MO3HTPOHM) Moraa o6-
Pa3oBaThCs JHUITb 3@ CUET «[ePepoxKAeHHsA» OAHOro NpoTola
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B HefiTpoH. B o6pa3oBsaBmieMcss sApe KpEeMHHSI HMMeeTca
14 nporonoB u 30—14 =16 HeliTpoHOB.

TakuMm B Hacrosiliee BpeMsl MPEACTABJISETCS MeXaHH3M
6eta-MuHyc u 6eTa-naroc pagHOaKTUBHOCTH (CM. puc. 9,a,6).

Ilpu anbda-uanyuyeHnyu UCXOLHOE SIAPO TEPAET Cpasy ABa
OPOTOHa W ABa HelTpoHa. IToHATHO, UTO «IouepHee» sIAPO
6yner uMeTh oOL1YyI0 Maccy Ha 4 efHHHUBl MeHbIlUe HCXOJ-
HOTO; MOJIOXUTENbHBIA Ke 3apsiJ YMeHbIIHTCH] Ha 2 eLHHH-

— ) /‘/////
V4 /} //
o + %ﬂ %
(/,3/ //////}//4 %6
P /1,’02‘”

- N
P 4 o + //%/2/(}%
3y A
J0

S

8 T,
%+ )
2(%) ///// g

«hh %

@ npoton  OredTpow o SMeKTpoH  @NO3UTpoOH
Piic. 9. MexaHu3M pajHOAaKTHBHBIX TpeBpalieHuit.

Ibl; cJef0BaTeNbHO, 06pa30BaBIUHHACH «JOYepHHI» JeMeHT
6yger umetb No Ha 2 eauHHLBl MeHbllle HCXOLHOTo. DTO
OTYETJIMBO BHAHO Ha HpHMepe MpeBpallleHHsl aToMa paaus
(Ne 88, Ra) ¢ maccoio = 226 B atom pasona (Ne 86, Rn) ¢
Maccow =222 3a cyer aaba-U3aydyeHus:
aaRa22°—>,l-le‘-f-) ssR0%22  (cM. puc. 9,8).
(@
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Onnako paJlHOAaKTHBHOCTb aTOMOB MOXKET OCYIIEeCTBJIATh-
Cs ¥ HHaue.

CylecTBYIOT ellle IBAa BaXKHBIX BHIA PaJHOAKTHBHOCTH,
OTKpHITEEe 0KO0J10o 1940 rona u Ha3biBaeMbIE 3JE€KTPOHHBIM 3a-
XBaTOM M CIOHTAaHHBIM (CAMONPOM3BOJNBHBIM)  IelleHHeM
snep.

CyuiHocTb 3JeKTpoHHoro 3axBara (E = 3axBaTa) cocro-
HT B TOM, YTO y HEKOTOPHIX H30TONOB HEKOTOPLIX 3JeMeH-
TOB SIIPO «3aXBaTbIBAaeT» ONHH H3 GJIHXKAHIIHUX 3JEKTPOHOB
060J104KH, yaile Bcero u3 l-ro cmosi. Ilpu sToM oauH u3
NPOTOHOB fJpa npeo6pasyercss B HEHTPOH O CXeMe:

+1pt 4 —1e°

3apsan aapa yMeHbIIaeTcss Ha eHHHULY; Ha MeCTO e 10+
TJIOUIEHHOTO SIAPOM 3JIeKTpOoHa 1-ro clios «NmpoBaJUBaeTCsa»
OJHH M3 3JEKTPOHOB 2-r0 CJIOS; HAa €ro MecTo — OJHH H3
9JIEKTPOHOB 3-TO CJIOA H TaK Jajee. 3aKJAIOUHTEJNbHBIM pe-
3yJIbTATOM 3TOT0 NpoLEcca SIBJASETCS HCUE3HOBEHHE OJHOTO
M3 BHELIHHX JIEKTPOHOB aTOMa M <«IepepoxIeHHe» HCXOX-
HOTO S/IeMEHTa B JIeMEHT C NOPSAKOBLIM HOMEPOM Ha eflu-

»onr

HUIY MEHBIINM, KaK npH f-uanayuedun. Takum myreM, Ha-
npumep, uzoron K% mpespawiaeTcss B H30TONm aproHa
18Ar*? o cxeme:

E-3axsar
19K4 5 gAr#0 (cMm. puc. 9.2).

H3zoron oK, npeo6nanaBmufl y sneMeHta <«Kamauii» B
OTHa/leHHEle BpPEMeHa, MOCTENeHHO MpeBpallajcs B H30TOI
aprona ;gAr#’. Ilpu sToM aTOMHEBI Bec Kaaus yMmeHbliascsd,
aTOMHBIl Bec aproHa yBesHuuBaJjics. DTO U IPHBEJO K COBpe-
MeHHOH HeJloTHYHOH Ha NepBblil B3] pacCTaHOBKE 3THX
3JIeMEHTOB BONMPEKH HX aTOMHbIM BecaM. [IpuMep 3TOT no-
Ka3blBaeT, YTO BCe B NIPHpPOJe, B TOM YHC/E U aTOMBI, HaXo-
IUTCS B BEYHOM ABHXKEHHH W U3MEHEeHUH.

CroHTaHHOe Je/eHHe Saep, OTKPHITOE COBETCKHMH yue-
HBIMH, 3aKJI04YaeTcd B TOM, YTO Y OY€Hb TsXKeJblX aTOMOB
HabJ/10aeTCsl HHOTAa CaMOMpPOM3BOJbHOE PacKaJbiBaHHE HX
siflep Ha OBe HepaBHBble MOJMOBHHBL, ¢ 00pa3oBaHHEM H3 HC-
XOJHOTO 3/1eEMEHTAa IBYX APYrux cpelHell TAMXKECTH KaxKIbii.

O6Ga mocielHux BHOA PalHOAKTHBHOCTH OCOGEHHO TH-
MUUHBEL U1 TAXKEJABX 3/eMeHTOB: ype3aMepHas neperpyska
Aupa NPOTOHAMH CrOCcCHHA MOBECTH K €ro caMopacxaJbiBa-



auio. C Apyroit CTOPOHBI, Y TAXKEJBIX 3J1€MEHTOB B CHJy BO3-
pactaHus 3apsfa aapa 3/MeKTpoHHast o6oJiouka Bce GoJee
CXKHMaeTCsl: 3TO NPHUBOAHT K YCHUJIEHHIO B3aHMONEHCTBHS
MeXNy Hell H A1POM, K BO3DacTaHHIO BEPOSITHOCTH 3JI€KTPOH-
HOTO 3axBaTa. JTH 1Ba BHAA PaJHOAKTHBHOCTH, MO-BHAH-
MOMY, M CO3JaflyT npeaes CHHTe3y HOBbLIX 3JeMEHTOB H
JanbHellleMy yCJI0XHEHHIO NePHOLHYeCKOH CHCTEMBI.

[TpoToHbl U HeHTpOHBI, 06pasyowue sIApa 3JeMEHTOB,
CBAA3aHbl MeXJy co60i cunaMu crsaxeHus. [IpouHocTh aTux
CHJl B filpax pa3/MYHBIX 3JeMeHTOB HeOJHHAKoBa.

HaunGoabweit npounocTbio 06/1afal0T S4pa 3JeMEHTOB
CpelHel TSXKeCTH: XKesne3a, HHKe/IsT U COCEIHHX C HUMH BJle-
BO ¥ Bnpaso no IV nepuony snemeHToB. flapa Jjerkux sie-
MEHTOB W s1IPa THXKENbIX JeMEeHTOB HMET 3HauuTeJbHO
MEeHbUIYIO MPOYHOCTb. DTH BbIBOALI NMpPUBEJNH K BHISIBJIEHHIO
OCHOBHBIX MPHHUHMHAJIbHBIX MyTeH, KOTOPLIMH MOXHO BHI-
JLeJsiTb TPOMAajHyl0 HEPruio, 3aKJ/IOYeHHYI0O B SIIpax aJe-
MEHTOB. |-fi BO3MOXHBIHI MyTb 3aKJlouaeTcsl B OCYILeCTBJIe-
HUH TaKHX ALEPHBIX peaKluH, NPA KOTOPBIX MOXKHO ObLIO GbE
U3 fAIpa TSKeJOro M, CJAefOBaTeJbHO, He OUEHb MPOYHOro,
NOoJIyUUTb [Ba filpa cpelnHell TAXKKeCTH KaXKioe, COOTBETCT-
BYIOLMX 3JIeMEHTaM CepefHHbl MepPHOAHYECKOH CHCTEMHI.
STtoT nyTb OB 3KCepuMeHTaJJbHO BhisiBJeH B 1939 roxy.
npu obcTpese ypaHa HeHTPOHaMH M BCKOpe OCYLUEeCTBJIEH
B (hopMe peaklUuu AeseHHs sfep ypaHa (MJAH MJAYTOHHS),
HHaue roBopsl B (hopme B3pbiBa. aToMiiblXx 60M6 (ypaHOoBO#
uau naytoHueBoii). OnHOBpeMeHHO OblIM  HafileHbl MNyTH
yrnpaB/eHHs MONOOGHBLIMM peaKUHSIMU JeJeHHs B Leasix u3-
6e:xxaHusl KatacTpogHuuecKH B3PbIBHOTO XapakTtepa HX, U
HBbIHE 5TOT MYTh Halllesl BaXKHOe MUPHOe NpUMeHeHHe B sfep-
HBIX peakTopax.

2-ii nyTh 3aKJ0UaeTCs B OCYLIECTBJCHHH TaKHX AJEePHBIX
peakuHii, pu KOTOpLIX U3 Anep HaubGoJee Jerkux (U3 mpo-
TOHOB, JEATPOHOB, TPUTOHOB) ! o6pasyloTes saapa Gosee Ts-
}Kejble, HanpuMep siapo renusi. [TonoGHble peakiuu ocyue-
ctasioTcs Ha CoJIHLE;, HX Ha3blBAIOT «COJHEUHBIMH» HJH
TepMOSIIePHBIMH. DTOT NMYyTb MOKa OCYIIECTBJEH JHWb B
tdopme «BonoponHOil 60MObI». Ecain 6b yaanoch «o6y3naTb»
NpPAKTHYECKH HEOrpaHHYeHHYIO MOLLHOCTb 3TOH peakiuH,
HAayuHTbCsl yNpaBJsTb elo, TOTAa YejoBeyecTBO HaBcerja
paspewnyno 6bl npobiaemy obecrneueniiss ceGs1 sHeprueii: BO-

! TpHTOH—AAPO HCKYCCTBEHHO MOJYYeHHOrO aToMa Boaopoaa ¢
Mmaccofi = 3, HasbiBaemoro Tpurwi: ero o6Go3HauawoT cuMsojom jH3.
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IOpOJIHOe «TOIJIMBO», HeHcueprnaeMoe MO CBOMM 3amacam,
npuuao 66l Ha CMeHy APEBECHOMY, He(TSHOMY, YrOJbHOMY
H pa)ke ypaHoBoMmy. Hapn pemienunem 3toil BesnuecTBeHHOH
3ajlaun paboTaloT ceHyac camble BbIalOUIHECs VYueHble
CCCP, Auraunu, CHIA.
* *
[ 3

[TepHopnueckuii 3aKoH — OAHMH H3 BaXKHEHUIMX. 3aKOHOB
npuponbl. Ilepuoxnueckass cucreMa 3/JeMeHTOB — BeJiHuaM-
lee HayyHo-(puaocodckoe ob6obuieHre orpoMHoro ¢aktuye-
CKOTO MaTepHasa XHMUH, KBHHTICCEHIUS] XUMHUYECKOH Hay-
KM, KDAaTKuil KOHCIIEKT XUMUH, BeJuyadlluii mo cBoeMy 3Ha-
YEHHIO «CNPABOYHHK® H «IYTEBOLUTENb» XHMHKA, (U3HKA,
reojiora, MeraJjypra, MHHEpOJIOra,

OrpoMHO memaroruyeckoe 3HaueHHe MEPHOIHYECKOH CH-
CTeMbl, OTpaalouleii coboii: cBOHcTBA 3JeMEHTOB (KakK
BUIOB aTOMOB); CBOMCTBa NPOCTHIX BellleCTB, COOTBETCTBYIO-
WIMX MO Ha3BAaHUIO 3THM 3JeMeHTaM; CBOHCTBA CJIOXKHBIX Be-
1ecTB (XHMHUYECKHX COeJMHEHHH); CTPOeHHE 3JEeKTPOHHBIX
o6oslouek aTOMOB; CTpoeHHe siiep atoMoB. Bo Bcem Mupe
U3yueHHe XMMHH M B CPeJHHX LIKOJaX H B By3aX BeleTcs
Ha OCHOBe MEPHOJUUYECKOH CHUCTEMbl 3/1eMEHTOB.

Eme rpaniano3Hee HayuHoe 3HaueHHe NepHOXHYECKOH
cucremMbl. OHa yCTaHOBHJIA POJCTBEHHYIO CBSI3b MEXIY 3Je-
MEHTaMH, NoKa3aja MarepHajbHOe €IHWHCTBO MHpa, Mpel-
ompejenusia pa3BATHE YUEHHUS O CTPOEHHM aToMa, a Ha Gase
3TOr0  MocJeLHero— HCKYCCTBEHHYI0O  B3auMoOIpeBpaiiae-
MOCTb 2JIEMEHTOB, CHHTE3 3JIEMEHTOB, OTCYTCTBYIOLIHX B
npupoje, CHHTE3 HeyCTOHUMBHIX aTOMOB IPHUPOJHBIX 3Je-
MEHTOB, BbIleJieHie BHYTPUATOMHOH SHEpTHH.

ITepnonnueckass cucreMa 3JeMEHTOB MMEET TaKkKe Ipo-
mMajgHoe (uyocodpcKo-no3HaBaTenbHoe 3HaueHHe, OHa $B-
JasieTca sipyalliedl MJJIIOCTpalHed cpaBelJIMBOCTH OCHOB-
HBIX 4epT JHaJleKTHYeCcKOro MarepHanu3Ma: B3aHMOCBSI3H
sIBJIEHUH, He[IPepEIBHOCTH Pa3BUTHS, Nepexosa KoJHUECTBEH-
HbIX H3MeHeHHH B KauecTBeHHble, 60pbObl U €UHCTBA IPO-
THBOMNOJIOXKHOCTell. MeHpeneeBy, Gojee yeM KOMY-J1HGO H3
yueHbIX, 06513aHa XHMHSI CBOUMH BCECTODPOHHHMH YCIIeXaMH.
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CoBeTyemM NpOYHUTATHL

Koarecnuros A. JI. 3akon Mendeneesa, M., I'ocrexusdar, 1954,
40 crp.

B atoit Kuure B moctynHoit ¢opMe pacckasbiBaeTcsi 06 OTKPHITHH
I. . MenpeneeBbM NepHOAUYECKOrO0 3aKOHA, O CO3JaHHH HM CHCTEMH
XHMHYECKHX 3JIeMEHTOB H O MNOCJEAYIOLHX OTKPHTHSAX, NMOATBEDAUBLIHX
npenBuieHHs: MenzeseeBa.

Crenarnos B. H. Hcropua eeauxkoeo 3axkona, M., Yunedzus, 1956,
190 crp.

ABrtop B monynasipHoit ¢dopMe 3HAKOMHT YHTaTeJNsl C BO3HHKHOBE-
HHEM TNpeACTaBJeHH# 06 aroMax M 3JeMeHTaX, C JIOMeHJe/eeBCKHMH
MONMBLITKAMH CHCTEMAaTH3alLUH 3JIEeMEHTOB, C MCTOPHell OTKPLITHS NMEPUORHU-
YeCKOro 3aKOHa M CO34aHHS TEePHOAMUECKON CHCTEMH! 3JIEMEHTOB
I. HU. MeHneneeBnM, TOBOPHT O 3HAYEHHH 3TOTO OTKPHITHSL AJs pas-
BUTHA HayKH.

JTeeant I E. Iepuoduueckud 3axon . H. Mendeseesa u crpoe-
Hue aromos, M., «Buicwan wkoana», 1960, 45 crp.

Knnra sanmucana B ¢opMe JieKuuu no Kypcy obuieli XHMHH JJs He-
XHMHYeCKHX BY30B. ABTOp B HOCTaTOYHO momyJsspHoii ¢opMe paccMmart-
pHBaeT B3aHMOCBSI3b NMEPHOAUYECKONR CHCTEMH CO CTPOEHHEM 3JEKTPOH-
HHX 060/I04€K aTOMOB.

Azaowun H, II. IMepuoduueckuli saxon u nepuodudeckas cucre-
ma srementos [, H. MenOeseesa, Ctpoernue aroma, M., Yunedeus,
132 crp.

B Kknure noapo6GHO paccka3hiBaeTcss O PasBHTHH NpeAcTaBjeHHN 06
aTtoMax H 06 3JeMeHTaxX; PacCMaTPHBAIOTCS JOMeHJAeseeBCKHe NOMBITKH
CHCTEMAaTH3alHH 3JIEMEHTOB, CO3laHHe MeHlesneeBEIM NepHOAHYECKOR
CHCTEMHl 3JIEMEHTOB M €e KOHCTPYKUHS. 2-51 4acTb KHMTH NMOCBSLIEHA H3-
JIOXKEHHIO CTPOEHHSI SJEKTPOHHOH o06oJoukH aTtoMa M sgpa. OcoGoe
BHHMaHHe B KHHTe yleJeHO B3aHMOCBA3H NePHOAHUYECKOH CHCTEMBI CU
CTPOEHHEM aTOMOB 3JIEMEHTOB.

Nucapwesckud O. H, HOmurpud Heanosuuw Mendesees., M.,
H3d. AH CCCP, 1959, 391 crp.

B KHure comep:KHTCS MaTepHas O XKH3HH M MHOrOTpPaHHOA HayuyHOf
 O6LecTBEHHO! AeaTeabHOCTH Kopubes pycckofl Haykn — . M. Menae-
zeeBa




Kpatkuii closapuk K TeKcTy
6polIopb!

ATOMHBIA BeC — OTHOCUTENbHHII Bec aTOMa XHMHUYEeCKOro sjiemeHra. B
HacToslllee BpeMs H3MepsieTCsl 1O OTHOIUEHHIO K MeXAYHapOaHOH
KHcIopofHoit eaunume (1/16 yactu cpexHero Beca aTtoMa MpHpOI-
HOrO KHCJIOpOAa).

BaNeHTHOCTb — CBOHCTBO aTOMa KakOro-iH6o 3JeMeHTa COeJHHATbCA C
onpese/ieHHBIM YMCJIIOM aTOMOB APYFOro 3JjeMeHTa.

KyanoH — ennnuua xosnuectBa aJsekTpuuecTBa. KosuuecTBo 3neKTpuye-
CTBa, MpoOTekalollee yepe3 MOMepeyHOe CeueHHe TNPOBOJHHKA 3a
1 cexyHly NpH cHJe TOKa B 1 ammep.

JlloMHHeCUEHIHS — XOJIOAHOE CBeyeHHe pa3jIMYHBIX TeJ, BhI3LIBaeMoe
YAapoM, TpeHHeM, 0OJyueHHeM H T. A.

CneKTp — COBOKYNMHOCTb MPOCTHIX 3JIEKTPOMAarHUTHHIX KoJeGaHHil, Ha
KOTOpHle pa3sJjlaraercsi CJOXKHOe 3JEeKTPOMarHHTHoe KoJeGaTesbHoe
IBHIKEHHe, HalpHMep CBeT.

XHuMHYECKHiT SKBHBAJEHT — BECOBOE KOJNMUECTBO 3JeMEeHTa, COeJHHSIO-
Imeecst ¢ 1 BecoBOi 4acCTbi0 BOAOPOAA HJM ¢ 8 BeCOBBIMH HacCTAMH
KHCJIOPOZA.

daekTpocTarHieckas eJHHHUA — e[HHHLA KOJHYeCcTBA 3JEKTPHUECTBA,
BHpaXeHHass B CHCTEME CaHTHMETP-rpaMM-ceKyHAa.

SinepHas ¢M3MKa — pasjes COBPEMEHHOH (M3MKH, H3yyalolUlHii aTOMHOe
A4pO, fAfepHHle NpeBpallleHHst ¥ 3JeMeHTapHHEe YacTHI!
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