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MEHOEJIEEB Omutpun MiBaHoBKd
(1834-1907)

BBIJIAIOIIANCS PYCCKUW JACATENIb HAyKW W KYJIBTYpbl, aBTOpP (yHIaMEHTaIbHbBIX
UCCIICIOBAaHUNA 110  XUMHUM, XHWMHYECKOM  TEXHOJOTruH, (U3MUKE, METPOJIOTUH,
BO3/lyXOIIJIABAHUIO, METEOPOJIOTHH, CEIbCKOMY XO35IMCTBY, SJKOHOMHUKE U .




McTopua OoTKpbITUS Tabnuubl

[TepBooTKpBIBaTEIEM TAOIUIIBI CTAT POCCUMCKUM yueHbIM JMutpuit MenneneeB. HeopaunapHsblil yueHbIH ¢
HIMPOYANIIIMM HayYHBIM KPYTO30pOM CyMel OObEIMHUTD BCE MPEACTABICHUS O MPUPOJE XUMUUYECKUX JIEMEHTOB B
enuHyto ctpoinyto konuenuuio. K cepeaune XIX Beka ObUI0 OTKPHITO 63 XUMUYECKUX DJIEMEHTA, U YUEHBIE BCETO
MHUpa HE pa3 NpearpUHUMAIN MOMBITKM OOBEAMHUTH BCE CYIISCTBOBABIIME 3JIEMEHTHI B €IUHYIO KOHIEMIIHUIO.
DJeMeHTHI NMpeAJiarail pa3MecTUTh B MOPSIIKE BO3PACTAHUS aTOMHOM Macchl M Pa30UTh HAa TPYMIbI MO CXOJCTBY
XUMUYECKUX CBOMCTB.

B 1863 rogy cBow TEOpHIO MNPEMIOKUI XUMUK U My3bIKaHT JIkoH Anekcanap HbroneHn, KoTopblid
MPENJIOKUI CXEMY pa3MENICHUS] XMMUYECKUX JJIEMEHTOB, CXOXKYI0 C TOM, YTO OTKphUT MeHjeneeB, HO padora
Y4YEHOI0 He OblIa MPUHATA BCEPhE3 HAYUYHBIM COOOIIECTBOM M3-3a TOIO, YTO aBTOP YBIEKCS MOWCKAMHU TAPMOHUU U
CBA3BIO MY3bIKH C XUMHEM.

B 1869 ronmy MenpeneeB omyOauMKoBajd CBOIO CXEMYy MEPHOINYECKON
TaOIUIBl B KypHaJIe Pycckoro XMMHUYECKOTO OOIECTBA U Pa3ociiall U3BEIICHHE
00 OTKpBITUM BEAYyLIMM Y4Y€HbIM MHpa. B ganpHeliieM XUMHUK HE pa3
nopadaThIBaj U yIydlllaj CXeMy, ITOKa OHa He MPUoOpesia MPUBBIYHBIN BU/I.

CyTb OTKpbeITHA MeHaeneeBa B TOM, YTO C POCTOM AaTOMHOM MacChl
XUMHYECKUE CBOWMCTBA DJIEMEHTOB MEHSIOTCS HE MOHOTOHHO, 4 MEPUOANYECKHU.
[Tocre onpeneneHHoOro KOJIM4ecTBa pa3HbIX M0 CBOMCTBAM DJIEMEHTOB, CBOMCTBA
HA4YMHAIOT MOBTOPSTHCA. Tak, KaJuil MOX0XK Ha HATpUH, GTOP - Ha XJIOP, a 30JI0TO
CXOK€ C cepeOpoM U MEJIbIO.

B 1871 romy MeHneneeB OKOHYATEIbHO OOBCAMHWI HJIECH B
MEPUOANYECKUN 3aKOH. YUYEHBIM NPEIACKa3ajl OTKPBITUE HECKOJIBKHX HOBBIX
XUMHYECKUX BJIEMEHTOB M OINKCal MX XUMHUYECKHE CBOWCTBA. B panbpHeimem
pacueThl XMMHUKa IMOJHOCTHIO MOATBEPAWINCH - TaJUIMM, CKAaHIUN W T€PMaHUU
MOJTHOCTHIO COOTBETCTBOBAJIM TEM CBOMCTBaM, KOTOPbIE WM IPUIIKHCAT
MeHpenees.




[IpooOpazom HayuHou I[lepmonuueckass cucrema
AJIEMEHTOB SIBWJIAaCh Tabauia «OIBIT CUCTEMBI BJIEMEHTOB,
OCHOBAaHHOM Ha WX aTOMHOM BE€CE€ M XHMHYECKOM CXOJICTBEY,
cocrasBiicHHass MenzaeneeBbiM | Mapra 1869. Ha nporsxkeHun
MOCJICAYIONIUX ABYX JIET aBTOP COBEPIICHCTBOBAJI ATy TAOIHILY,
BBEJI MPEJICTABICHUS O TPyIIax, psaax U Mepuoaax 3JIE€MEHTOB;
cAellaJl TMONBITKY OIEHUTh EMKOCTh MaJIbIX M OOJIBIINX
MIEPUOJIOB, COJIEPIKAIIMX, 110 €r0 MHEHUIO, COOTBETCTBEHHO 110 7
nu 17 omemenTtoB. B 1870 OH Ha3Bal CBOK CHCTEMY
€CTECTBEHHOM, a B 1871 - mepuoandecKon. Yxe Tora CTpyKTypa
[lepuoguueckas cucTeMa 3JEMEHTOB IpUOOpesia BO MHOIOM
COBPEMEHHbBIE OUEPTAHHUS .

Ypes3BbIYaliHO BaXKHBIM IS 3BOdronuu Ilepuoanyeckas
CHUCTEMa DJIEMEHTOB OKa3aJoCh BBEIAEHHOEC MeHaeleeBbIM
IIPEJICTABIICHUE O MECTE 3JIEMEHTAa B CHUCTEME; IIOJIOKECHUE
3JIEMEHTA ONPEACIIACTCI HOMEPAMU TIEPUOAA U TPYIIIIbI.



[lepuoanyeckas cuctemMma 9rieEMeEHTOB pa3paboTaHa
. N. MeHpeneeBbim B 1869-1871.

FCTECTREHAAN CHETEMA IAEXEHTOBY A MEwarsvena
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Co3gaHue IepuoOgNIECKOM cucTemMbl mo3ponmio 1. 1.
MenaeneeBy MNpeaAcKa3arh CYIIECTBOBAHME JIBEHAJIATH
HEU3BECTHBIX B TO BPEMS BJIIEMEHTOB: CKaHus (9Kadopy),
rajuimsg  (PKaaJllOMMHMEM), TIepMaHus (SPKACHIHMIIMIO),
TeXHelus (dKamaprasiia), rapHus (aHajgora IIMPKOHUS),
nojaoHus (PKareimypy), acrara (dkanonay), QpaHuus
(oKane3uro), paaus (3kadapuio), akKTHHHS (SKaJaHTAHY)
POTAKTUHUS (PKaTaHTAILY).

JI. . MenueneeB BBIYMCIMII aTOMHBIC BECa HATHUX
3JIECMEHTOB W OIMCaJd CBOMCTBA CKaHIWSA, TaluIkus U
repMaHUsl.

[Ionb3ysiCh  TOJBKO MOJOKECHHEM DJJIIEMCHTOB B
cucrteme, /1. 1. MenaeneeB ucnpaBuil arTOMHbBIN BeC 00pa,
ypaHa, TUTaHa, [epus U MHIUS.



CoOBpeEMEHHbIV BapUaHT nepmoanveckou
CUCTEMbI 3NIEMEHTOB

NEPUOANYECKAA CUCTEMA XUMUYECKUX ANEMEHTOB /1. U. MEHIAENEEBA

CBOHCTBA aTOMOB XMMHYECKHX 3NIEMEHTOB, A TaKXe COCTAB H CBOHCTBA MX COCAMHEHHA
HAXOANTCH B NEPHOAWYECKON 3ABUCHMOCTH OT 3apPAAA aTOMHLIX Agep 4,00260

WA T WA [ VA [ ViA [ ViiA | 2He
rEn

S-anemenT 17

6941 901218 101,078« Aroustan uacca 10811 120107 140067 159994 18,9984 20,4797

: 44 Ru +— ATOMHbLII HOMEP W XMMUYECKWA CUMBON ' ‘
3 LI 4 Be. PYTEHA1 +— Hassanme anemenTa d-anement : N 0 F
P A30T  KMCNOPOR  @T0P

24,3050 , 309738 32065 35453

1Na 12 Mg < : P %S CI

HATPA Z A 90CP0P CEPA
47867 50,9415 519961 549380 55845 58,9332 58,6934 63,546 65,38 ) A 749216 78,96 79,904

anLi aiimvm 24Cr 2sMn 2sFe 272Co 2Ni 22Cu »Zn Ga As Se =Br »

XPOM  MAPTAHEL|, XENEIO KOBATST  HAKEMD MEf> LK ¥ 2 CENEH BPOM
91,224 92,9064 95,96 (98] 101,07 102905 106,42 107,868 112411 > 118,710 F 127,60 126,904

wZr s1Nb 2Mo #Tc «Ru sRh 4Pd #AQ #Cd «l Sn

WAOHM HI0BMA  MOMVBAEH TEXHELPW! PYTEHA!  POLMY  NAMNALMA CEPEEPO  KARMAA X 0noso

137,327 17849 180,948 183,84 186,207 190,23 192217 195,084 196,967 200,59 , 207,2

ssBa + 77Lu 72Hf nTa #W 7Re %0s 7Ir 7Pt 7Au saHg o Tl Cal;?

BAPVA MOTELYAA TAHTAN  BOMbSPAM  PEHAMA oCMM WA NNATVHA a0noTo PTYTh
[226) (262) [257] (2700 (1] (74  [2r7)  (218)  [281]  ([281]  [285) (289)  [289]  [293]

" ssRa » 103 Lr 104 Rf 105 Db 106 S 107Bh 108 HS 109 Mt 110 DS 111RQ 172Cn + /14Uuq 175 Uup 776 Uuh 17

PALVA ROYPEHOW! PEIEPSOPUM  AVBHMA CHEOPIM BEOPYM XACCWA  VENTHEPA APMIITAITAN  PEHTTEMA  KOTEPHAOM

138,905 140,116 140,908 144242  [145] 150,36 151,964 15725 158925 162500 164930 167,259 168934 173,054

* NAHTAHOMbI 57L~? 58Ce ssPr soNd s:Pm&2Sm ssEu 6¢Gd 65 Tb gzgx s7HO 68Er sTm nYb

UEPA  TPAEOUM  HEOAMM TPOMETVA CAMAPIA EBPOMVAA  TAROVHA TEPEMA ronsMst TYWA  UTTEPEIMA
[227] 232038 231,036 238029 [237]  [244]  [243]  [47) [47) [51] [5 [257] [258)  [259]

“ AKTMHOMB! 89AC 9Th s1Pa 92U ,fm';‘,P 9¢PU 5sAm ssCm 97BK 9:Cf 99ES w0Fm w/Md 1nzNo

TOPVIA  TPOTACTVHML  YPAH A TVIYTOHM AMEPVLUME  KOPWIA BEPKIMA  KAWOOPHM JHUTE/HM  OEPMAA  VEHIENEBM  HOGEMA




[lepcnekTUBHbLIN BapuaHT CUCTEMbI 3NTIEMEHTOB

A NEPMOAVNYECKAA CUCTEMA XUMUYECKUX 3JIEMEHTOB . U. MEHAENEEBA

1 CBOWCTEA aTOMOB XMMHUYECKHX 3N1IEMEHTOB, 3 TAKXe COCTAE U CBOMCTBA UX COEAMHEHHNA

1,00794 HaXOARTCH B NEPUOANYECKON 3aBUCMMOCTH OT 3apRAA aTOMHBIX Rgep Sat
+H 1A A VILA
BOJIOPOA 2 S-3aneMenT 13 14 15 16 17

6,941 901218 “H” ::::::"u"::i e e ; ' 10,811 12,0107 14,0067 159994 18,9984
- — ]
3 Ll 4 Be 44 u P d-3nemenT B ) C 7 N 3 O F

- - PYTE! Hassanwe anementa
Ml BEPVWIIVA A NS bOP YINEPOH A3OT KMCnoroj oT0P

22,9898 24,3050 26,9815 | 28,0855 30,9738 32065 35,453

nNa-Mg|[mB wB ][] Vve [VIB [ VIB VIl B 1B ne | - All +Si P S ClI
HATPV  MATHVAA 3 4 5 6 7 8 | 9 | 10 1 12 Jaomsami] spemiawt  v00s0R CEPA xnoe

39,0983 40,078 449559 47867 50,9415 519961 549380 55845 589332 586934 63546 65,38 69,723 72,64 74,9216 78,96 79,904

m wCal |21Sc 22Ti 23V 24Cr 25sMn 26Fe 27Co 2sNi 290Cu 3aZn Ga »Ge|:As #Se :Br

KANbLFAA CKAHAWA  TWTAH BAHAMA XPOM MAPTAHEL], XEME3O KOBANBT  HVKENL NE[D TAITVM  TEPMAHA | MbIWLFK CENEH BPOM
854678 87,62 88,9058 91,224 92,9064 95,96 [98] 101,07 102905 106,42 107,868 112411 114818 118710 121,760 | 12760 126904

ai7Rb 38Sr| | 33 «Zr 41Nb 2Mo #Tc «Ru +sRh 4sPd #Ag 4Cd «In = s1Sb|s2Te sl
PYEWMAMA  CTPOHUM WUTTPYA  PRoH

I MOMVEAEH TEXHELWW PYTEHM POAMA NANIAGMA CEPEEPO  KAAMMA HAA CYPEMA TENMYP VICA
132,905 137,327 174967 178,49 180,948 18384 186,207 190,23 192,217 195,084 196967 200,59 204,383 : 208,980 [209] [210]

55Cs ssBa » z7Lu 2»Hf »Ta W 75Re 7605 77Ir 7sPt 77AU soHG & Tl # = Bi «Po| At

UE3A BAPVAA MOTELAY  TASHM TAHTAN  BONMb®PAM  PEHMA AaTVHA 0N0TO PTYTL TAWAA BUCMYT  MONOHM ACTAT

[223]  [226] [2621  [2671  [270]  [271] [274) [2771 [m] [281] [281] [285] [286] [289] [289]  [293] [2941 [294]
a7 Fr saRa = 103 Lr 104 Rf 10s Db 106 S9 107 Bh 108 HS 109 Mt 110 DS 1171 Rg 1722Cn 172 Uut 114 Uuq 115 Uup 176 Uuh 117 Uus| 14 Uuo]

SPAHLYAN PAIVIA NOYPEHOM PESERDOPHM  lYBHIMA CveoPTM OV XACCWA  \EMTHERM [APMUTARTIAR  PEHTTEHA  KOTEPHAOM

119 120 & 157 158 159 160 161 162 163 164 165 166

138905 140,116 140,908 144242  [145] 150,36 151,964 157,25 158925 162500 164930 167,259 168934 173,054

nanranonnet 57 L@ 52Ce s9Pr soNd s1Pm s2Sm s2Eu 6¢Gd 65 Th gzgx s7HoO 68EI' sosTm nYb

NAHTAH ~ UEPWIA  TPAIEQIM  HEOIVM TPOMETVA CAMAPMW EBPOTWM  TAIONHM  TEPBIM ronsMwv YA UTTEPSIW
[227) 232,038 231,036 238,029  [237) [244) [243) [247) [247) [251) [252) [257] [258) [259]

v+ AKTHHOMTB! sgAc oTh Pa U 9358 4Pu s Am s Cm 7Bk 0 Cf wES 100Fm 01 Md 1v2No

TOPW!  TPOTAKVHAM  YPAH MYTOHAA AMEPVLUM  KIOPYW!  BEPKIMA  KAMSOPHM! JHUTERHM  OEPMA  MEHIENEBWE  HOBEMAA

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138

139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156




