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AKTYaJIbHOCTH

B ucropum pasButrus 4eJI0BeYeCKUX 3HAHMHM HEeMAJI0 BeJIMKUX noaBuros. Ho Toibko
0YCHb HEMHOTHMX U3 HUX MOKHO CONIOCTABHUTH € TE€M, YTO ObLIO ciejiaHo /IMuTpuem
NBanoBuuem MeHaes1eeBbIM - OJHUM M3 BeJIUYAHIINX AesATe el mupa. HayuHsiii moaBur
MenesieeBa He MMeeT PAaBHBIX, BEJINYHE €0 HE TOJIbKO He CTUPAETCS HEYMOJIUMbIM
BpeMeHeM, HO NPOoaoJIKaeT pacTu. U HUKTO He MOXKET CKa3aTh, Oyl1eT JIM KOIja-HuOyIb
HCUYEPIIAHO 0 KOHIIA BCe COepKaHMe OHOI0 U3 BeJIMYANIIUX B HAyKe 00001IeHU I
nepuoanveckuu 3akoH Menaesneesa. MuHyJ10 0oJiee ¢Ta jieT €O AHSI €ro OTKPbITHSL.
HcTropusi cTporo v npuaupuYrBo 0OTOMPAET U COPTUPYET BCE, YTO HAMICHO U CO3/aHO
yesjaoBekoM. IlopasurenbHasi, cTaBlIasi IPUBBLIYHON YeTKOCTh Ta0uubl MeHaeaeeBa u3
IIKOJbHOI0 Y4eOHUKA HAIIMX JHEH CKPbIBAET OT HAC TMTAHTCKYI Pad0Ty Y4YeHOIo 10
CO3aHUI0 BCEro, YTO ObLJI0 OTKPHITO 10 HEro 0 NMpeBpallleHUsIX BellecTsa, padoory,
NOCIWIBHYIO TOJIbKO IeHUI0, 0J1arogaps KOTOPOM CTAJIa OCYLIeCTBUMOM BeJIUKAs 10raIKa 0
CYLIECTBOBAHUU B MUPE HOBOI'0 3aKOHA - 3AKOHA MEePUOANYHOCTH CBOMCTB XUMHYECKHUX
3JIEMEHTOB.

3aKOHBI NMPpUPOAbI, OTKPLITHIC Y€/JI0BCKOM Pa3/Jin4HbI 110 061>eMy IMO3HAHHOI'0, M 110
TOMY, B KAKHX 00J1aCTSAX MO3HAHUSA MHPa OHHA aencrBurTebHbI . UX TPYAHO CPAaBHUBATDb
MEKAY co0oii. Ho 3axoHbI CPaBHMMBLI 110 I'TABHOMY CMBICJIY - I10 BO3MOKHOCTH
IpeaACKasaHusd HOBOI'O, IPCABUJICHUA HCU3BCCTHOI'O. l'[epuozmqecmlﬁ 3aKOH He MMeeT cede
PaBHBIX B HCTOPHUH HAYKH. MemnjeeeB Y3HaJ IIYTh HANPABJCHHOI'0O IIOMCKA B XUMHHU
6yzly1uer0. ITocie MeHnaeneeBa XUMHKH 3HAJIU, I'1€ U KAK HCKAaTh HEU3BECTHOEC. MHoro
CJIABHBIX YYC€HBIX OCHOBBIBAJIHUCH HAa NIEPUHOAHUYIECCKOM 3aKOHE, IIPECACKA3bIBAJIN U
ONMCHIBAJIM HEM3BECTHBIE XUMHYECKHE aJIJMMEHTHI U UX cBoMcTBa. Bece IPpEeaACKa3aHHOC
HOBbI€ HEU3BECTHDbIE )JIEMEHTHI U CBOMCTBA X COeHHHeHHﬁ, 3aKOHbI UX IIOBCJACHUA B
IpHUupoae - BCE ObLIO HECHU3BECTHO, BCC NOATBECPANJIOCDH.



O0BexTOM McceoBaHns asasercsa Ilepuoguueckas cucrema u Ilepuoauueckuii
3aKkoH /I.. MeHae/ieeBa
Ilesan ucciieioBaHusi: MPOCJIEAUTH HCTOPHUIO OTKPbITUA [lepuoanyeckoro 3axkoHa
Conep:xanue uccienopanusi : Ucropusi HAayKv He 3HAaeT APYroro moao00Horo rpuympa.
OTKPBIT HOBBIU 3aKOH MPUPOAbI. BMeCTO pa3po3HEeHHBbIX , He CBA3AHHBIX MEKAY C000i
BeIeCTB B MPUPO/Ie HAYKOM BCTAJIA eIMHAS CTOMKAsA CUCTEeMA ,00beIMHUBLIASL B O/THO
1eJjioe BCe 3JIeMEHThI BCEJIEHHOM.

Ho He T0JIbKO B OTKPBITHH HOBOI'0 3aAK/JII0YAETCH HAYYHbIN 3aBeT, 0CTABJICHHbIH
MenaesieeBbiM. OH MOCTABIII NlepPel HAYKOU elne 0oJiee IPAHINO3HYI0 327124y, 00beIMHUB
B3aHMHYIO CBSI3b MEK/1Y BCEMHM 3JIEMEHTAMU, MEKAY UX (PU3UYECKUMHU U XUMUYECKUMH
CBOMCTBAMU.

IHocJie OTKPBITHA EPHOANYECKOIO 32aKOHA CTAJIO SICHO, YTO ATOMbI BCEX 3JIeMEHTOB
MOCTPOECHBI 10 eIUHOMY ILIAHY, YTO UX CTPOEHUE MOKET ObITh TOJIBKO TAKHUM, KaK0e
OIPEACJUT NePUOAUYHOCTH HX XUMUYECKHUX cBOMCTB. Ha pa3BuTHe 3HAHMH 0 CTPOCHUH
aTroma, 0 Mpupoje BeuecTsa 3aKkoH MeHjie/ieeBa 0Ka3ajl OTPOMHOE M pelialiiue BIUsiHUe
. B cBo10 ouepenn, ycnmexu arToMHOM (PU3UKH, MOSIBJICHHE HOBBIX METOI0B MCCICI0BAHUS,
pa3BUTHE KBAHTOBOM MEXaHUKHU PACHIMPHJIO U YIVIYyOMJIO CYHIHOCTH MEPUOIUYECKOIO
3aKO0HA.

OTKpbITHE IEPUOIUYECKOI0 32aKOHA 0TME4YaJI0Ch BO BceM mupe (1969).



B ToT nenb MeHaeneeB OTJI0KUI CBOIO 1MOoe31KY. OH HanmucaJ Ha OTAEJbHBIX KAPTOYKAX
BCe M3BECTHBIE TOI/IA JIEMEHTHhI C MX BaXKHEHIIMMU XMMUYeCKUMHU U PU3r4eCKUMH
cBoiicTBamu. PacrnoJiarasi 311 KapTOYKU B Pa3JIHYHOM MOPSAKe, CO00pa3ysich ¢ aTOMaMH BCeX
3JIEMEHTOB € UX CBOICTBAMH M €O CBOMCTBaAMM uX COeAMHEeHU MeHae/1eeB COCTABUJ CBOM
MEPBbLIA BAPHUAHT €CTECTBEHHOMN CUCTEMbl XUMUYECKHUX 3JIEMECHTOB

Ho 4ro ke Bce-Taku ObLI0 cej1aH0 MeHaeieeBbIM B 3TOT HCTOPUYECKUI IJIS HAYKH
neHb - 17 peBpasisa 1869r. (1 mapra mo HoBomy cTwiir0)? Ha 3TOT BOIPOC OH OTBET J1aJ1 CaM.
Bot Tak, mo ero co0CTBEHHBIM CJI0BaAM, ObLJIa OTKPHITA IEPUOTUYECKAS CHCTEMA:

«.+... HeBOJIbHO 3aPOAMJIACH MBICJIb 0 TOM, YTO MEKIY MACCOM M XUMUYECKUMH
CBOMCTBAMHU, HEOOXOAMMO 10JIKHA OBbITH CBsI3b. A TaK KaK MAacca BellecTBa, XOTS U He
a0CcoJII0THAs1, a JIUIIb OTHOCUTEIbHAS, BHIPA’KAETCA OKOHYATEJIbHO B BH/I€ BECOB ATOMOB,
TO HA/I0 UCKATHh (PYHKIMOHAJIbHOE COOTBETCTBHE MEXKIAY HHAUBUIYAJIbHBIMHA CBOMCTBAMM
3JIEMEHTOB M X ATOMHBLIMM BeCaMM.

Hckarts ke, 4T0-11100, X0TH ObI TPUOBI WJIH KAKYIO-HUOYIb 3aBUCUMOCTb, HEJIb35
HHaYe, KAK CMOTPHA U npo0dysi. Bot s1 M cTaj moaduparsb Ha OTAEIbLHBIX KAPTOYKAX
3JIeMEHTHI ¢ X ATOMHBIMH BeCaMM U KOHKPETHBIMU CBOMCTBAMH, CXOHbIE 3JIEMEHTHI U
0JIM3KHE ATOMHBIE BeCa, YTO ObBICTPO U MPUBEJI0 K TOMY 3aKJIIOYEHNIO0, YTO CBOMCTBA
3JIEMEHTOB CTOAIT B MEPUOTUYECKON 3aBUCUMOCTH OT UX ATOMHOI0 Beca, Ipu4eM,
COMHEBAsSIChb BO MHOTMX HESICHOCTSIX, 1 HI MHUHYTY He COMHEBAJICSI B CI€JIAHHOM BBIBOJIE,
TaK KaK CJIYy4alHOCTDb JOMYCTUTH ObLII0O HEBO3MOKHO.



ITOT He0OJIBIION JINCTOK O0BIYHOM MK CYell OyMaru OTHOCUTCS K YMCJIy HanOoJiee HeHHbIX
AOKYMEHTOB B McTOpPHUHU YeaoBeyecTBa. HoiHe oH XxpanuTcsa mysee — apxuse /.M. MenaeineeBa npu
Cankr - IlerepOyprckom yHuBepcurere. Y4eHbI 0TIEYATAJ B TUNOTPAQUU OTTHCKH C
3asiBJICHUSIMH HA PYCCKOM U ()pPaHIy3CKOM SI3BIKAX M PAa30CJajl CBOMM O0Te4YeCTBEHHbIM H
3apy0esKHbIM KoJieram. BHn3y orTrcka Ha ppaHIy3CKOM SI3bIKE CTOS1JIA 1aTA [0 eBPOINEeiCKOMY
kaJjienaapio «1.03.69». Bor mouemy BeposiTHO, C Heil M CTAJIH CBA3BIBATH OTKPBITHE
NMEePHOANYECKOI0 3aKOHA.

IlepBoe cooOeHne 0 BessuyaiieM OTKPbITUM OBLIO cAesiaHo 6 mapra 1869r., Ha 3acenanuu
Pycckoro xumuveckoro odomecrsa. MenaeneeBa Ha 3acefannu He ObL10. BMecTo aBTOpa ero
nokjaax npo4yes MenuryTkuH. B nporokosiax Pycckoro xumMmuueckoro o0mnecrsa nmosiBujiach cyxas
3amuch 0 coopanuu 6 mapra 1969r., H. Menmytkun coo0maer or umenu . U.MeHaesieeBa onbIT
CHCTEMBbI 3JIEMEHTOB, OCHOBAHHbIM HA MX AaTOMHOM Bece, XUMHYEeCKOM CXOJICTBe. 3a OTCYyTCTBHEM
J{. MenaeneeBa 00Cy:KIeHHUSI 3TOT0 COOOLIECHUS OTJIOKEHO A0 CJIeAYIOLIero 3aceJaHusl.

ITOT CYyX0H KAHUEJISIPCKUN MPOTOKOJI CTAJ HCTOPHUYECKUM JOKYMEHTOM OIrPOMHOM Ba’KHOCTH
- CBH/IETEJIbCTBOM O MEPBOM 3HAKOMCTBE 4eJI0BE4€CTBA C HOBBIM 3aKOHOM NMPHUPO/IbI, KOTOPbI
NepeBepPHY.JI BIIOCIAEACTBUU BECh X0/ PA3BUTHSA HAYYHON MbICJIN.

Ho HyHO Npu3HaTh, YTO HAYYHbIE, COBpeMeHHNKN MeH/1esieeBa, BliepBble YCJIbIIIAJIN U
yY3HAJIM 00 3TOM MePUOAUIECKON cuCcTeMe 3JIEMEHTOB, He CMOIJIN €€ Cpa3y MOHATh , OHU OCTAJIHUCH K
Hel PaBHOAYIIHbIMU.



Kaouner /1.A. MenaeieeBa



ABTOrpa¢g mosHou TadAMIbI
sjaemenToB J[.. MeHnesieeBa,
NnepenvucaHHoM Ha0eJI0 /ISl OTIIPABKH
B Tunorpaguio 17 pespais 1869 r.

JIncrok ¢ «OnbITOM CHCTEMBbI
jieMeHToB» /[.U. MeHnae/ieeBa
orneyarad. Ha ¢ppanunysckom si3zbike
JJIS PACCBLIKM MHOCTPAHHBIM
YUYEeHbIM



A ObLI0, JIN BCE TAK NMPOCTO, KAK paccka3biBaja cam Menjaesiees? Ha nepBblii B30I U B
CaMOM /ieJie HeT HU4ero TPyIHOro B TOM, YTOObI, HAIIMCAB HA OTACJIbHbIX KAPTOYKAX HA3BAHUA
3JIEeMEHTOB, MX ATOMHbIC BECa M CBOMCTBA, PACIIOJIOKUTH HUX IO MOPAIKY.

Beab 13 Bcex cmoco00B, KAKUMH MOKHO ObLII0 KOMOMHHPOBATH 3TH KAPTOYKH, HandoJ1ee
MPOCTOM PACIIOJIOKUTH UX B P/ M0 BO3PACTAHUIO ATOMHOI'0 BeCa, HAYUHAS € 3JIEMEHTA ¢
HAMMEHBIIMM BECOM.

IT0, KOHEYHO, MEPBOE, YTO A0JKHO MPUUATH B T0J0BY Ka:kaomy. IloameTurs xe
3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPABWJIbHO PACIIOJIOKEHHBIX 3JICMEHTOB He TaK JT0JIKHO
ObITH TPYAHO. Beab 3TH cBolicTBa BO BpeMeHa MeH/ies1eeBa ObLJIM XOPOLIO M3BECTHBI.

B yem ke 3acayra MengeneeBa? {aBaiiTe ycJJOBUMCSH HA HEKOTOpPOe BpeMs 3a0bITh BCe, YTO
MBI YCIIeJIM Y3HATH B LIKOJIE 0 ePUOAUYECCKOM CHCTEeMe, BOOOPAa3HM, YTO MbI IIEPEHEC/INCh B
cepeaHy MPOULJIOr0 BeKa U MOXKeM 3HATh TOJIbKO TO, YTO 3HAJIM COBpeMeHHMKN MeHaesieeBa.

K 3Tomy BpeMeHH OBLII0 OTKPBITO M M3Y4Y€HO MPUMEPHO HIECTHAECAT XUMHYECKHX
3j1eMeHTOB. CBhIlIe TPUALATH JIeMEHTOB ObLJIO ellle HEU3BECTHO, U 00 UX CYIIeCTBOBAHNM HUKTO
TOIZIA M MOA03PeBATh HEe MOT.

Yoxe Ob1JIM HaliACHBI CIIOCO0BI ONPe/Ae/IeHHsSI ATOMHOM MacChl (HO 31eCh MbI Oy1eM Ha3bIBaTh
3Ty BEJIMYUHY II0—CTAPOMY - aTOMHBIN BeC, KaK ee Ha3bIiBaJ cam MeHaenees). U3mepsiiiu aTOMHbBII
Bec elle rpydo, ¢ MaJIoi TOYHOCTHIO, U JAJIEKO He /IJIsl BCeX JIeMEHTOB NPABUJIbHO. 151 XMMUKOB
BpemeH MeHjiesieeBa 310 ObLIA elle O4YeHb TPyaHas 3a1a4a. HeBepHo ObLIM onpeae/ieHbl aTOMHbIE
BeCa Yy MHOTHX 3JIEMEHTOB, IPHU4YeM, KOHEYHO, 00 3TOM TOKe HUKTO He M0103peBaJl.

Kak ke 1o/1xeH ObL1 ObI PACIOJIOKUTH CBOM KAapTOYKu MenaesieeB? CaMbIi MaJIblil aTOMHBIN BeC
y Bonopona (H), on pasen 1. Ciaeayromum mo nopsajaky 011 B To Bpemst jgutuid (Li). Ero aromubii
BeC 0K0J10 7. 3a Hum e 0op (B) ¢ aroMmHbIM Becom okouio 11.



Hanee yriiepon ( C) ¢ aromubiM Becom 12, azot (N) ¢ atomHbIM BecoMm 14 , Oepusiuii (Be) ¢
aTOMHBLIM BecoM Toke 14, 3arem kucaopon (O) , atomHbII Bec KOTOpPOro pasex 16, prop (F) ¢
aTOMHbIM BecoM 19 u T.1.

CaenoBarenbHo, B 1869 r. 1100011 XUMHK, 7KeJI1asi PACHOJIOKUTH KAPTOYKHU ¢ HAMMCAHHBIMH HA
HHUX 0003HAYEHHUSIMHU JIEMEHTOB, X ATOMHBLIMH BeCaMM U XMMHUYE€CKHUMU CBOIICTBAMH 110
BO3PACTAHMIO ATOMHOI0 BeCa, 10J7KeH ObLI COCTABUTH BOT TAKOW PA:

H Li B C N Be O F Na Mg Al Si P S Cl

1 7 11 12 14 14 16 19 23 24 27 28 31 32 35

Ha 3Tux KapToykax HaNnMCaHbl OKPYIVIEHHbIE ATOMHbIE B€CA C TOYHOCTBIO, C KAKOW OHU OBLIH
U3BeCTHHI XUMHKaM B 1869 .
A Kak pacnojioxkusa MeHaesieeB CBOM KapTO4YKHU € dieMeHTamMu? KoHeuHOo, HA epBOM KAPTOUYKe
MenesieeBa Toxe ObLJIM HAMKCAHBI HA3BaHUE , ATOMHbIN BeC M CBOMCTBA BOJAOPOAA.
BTopy1o KapTO4YKy ¢ aTOMHBIM B€COM M CBOMCTBAMM METAJLJIA JIUTHUS OH MOMECTIJI MO KAPTOYKOI
Bogopona. Ha tperbe mecTo psiioM ¢ autuem MeHeseeB MOJI0KHI KAPTOUKY, HA KOTOPO# 0bLJI0
HANMMCAHO:
Be
9
XO0TH B Te BpeMeHa 00JIbIIMHCTBO XUMHKOB ObLJIM TBEPAO YBepPeHbI ( B COOTBETCTBHHU CO BCEMU
JTAHHBIMHU XMMHHU 0ePHJLIHS), YTO JOJZKHO ObLIO OBITH MIOMEYEHO:
Be
14
IHouemy ke MeHaesieeB, He MPOBOAS CaM HUKAKHX HOBBIX MCCJICI0BAHUI, He ONpe/essia AaTOMHBIN
BeC - BAXKHEHIIIYI0 U , KA32JI0Ch Obl, Y2ke TBEP/A0 YCTAHOBJICHHYIO



XapaKTEePUCTHKY XUMHYECKOro dj1eMeHTa? Beab OH caMm HUKOIIa HE 3aHUMAJICH HAYYHBIMH
HCCJICAOBAHUSAMM B 00,1aCTH XUMHHU OePUILIHSL.
Ha yerBepToe mecTo MeHae/1eeB MOMeCTHI KAPTOUKY Oopa. IIsTtoe MmecTo 3aus y Hero yriepoa. Ha
IECTOM MeCTe - a30T, JaJjiee CJIe0BaJIM KUca0poa 1 ¢rop. leBsiTas KapTouKa, NPUHALJIEKAIIAT
MeTaJlJIy HATPHUIO, ObLJIA UM MOMEIEeHA MO/ BTOPOii, HA KOTOPOH ObLIH 3aANIMCAHbI XUMHYECKHUe
XapaKTEePUCTHKH METAJIJIA JTUTHSL.

IHo mopsaky ciieayroinee MecTo 3aHsJ1 MArHUM, 32 HUM - aroMuHui. Ilox yriiepoaom okasascs
KPEeMHUI1, 0] KUCJIOPOAOM - cepa, o propoM - xJiop. Bor kak MeH1e/ieeB pacioyoxul CBOU
KAPTOYKH C HA3BAaHUAMHU M CBOMCTBAMMU 3JIEMEHTOB BHAYaJie CBOEH Ta0IMIbI:

Li Be B C N O F
7 9 11 12 14 16 19

Na Mg Al Si P S (I
23 24 27 28 31 32,135

Hrak, B BepTUKAJIBHBIX PAAAX 0KA32AJUCh XUMHYECKH CXOIHbIE 3JIeMeHThI. MeTasll TMTHH IOX0K HA
MeTaJlJI HATPUii: 00a MIITKHE , JIETKO PEeXKYTCH HOKOM, OyPHO pearupyor ¢ BOI0i, 00pa3ys 1IeJI04H.
bepuiuinii 1 Marauii CXo:Ku APYr ¢ APyrom. Y (propa MHOro 00LIero ¢ XJOpoM - 3TO eAKHUE
YAYLLIMBbIE Ta3bl, KOTOPbIe 00Pa3yloT ¢ MeTAJJIaMH COBEPIICHHO CXOAHBbIe coeqrnHeHnsi. U kaxabIi
XHMHMK 3HAET, YTO CBOMCTBA KHCJI0POAAa U CEPbI CXOAHbI MEKAY COOO0M.

IIpu TakoM pacioJio;KeHHH COBEPLICHHO Y€TKO NMPOsIBUIACH MEPUOAMYHOCTH CBOMCTB Y
3J1eMEHTOB. B IBYX nmepBbIX KOPOTKHMX MEPUOAAX MEH/Ae/IeeBCKO Ta0ULbI NPABHJIBHO YepPeAyIOTCH
3JIEMEHThI ¢ AaHAJIOTHYHBIMH CBOMCTBAMMU.

Kak xe Bce-Taku 371 nnepuoabl 0b11H nocrpoensl MennesneesbiM? Iloxkasyii, oH ObLJI He paB, KOrAa
YTBEP:KAaJ, YTO PACIOJJIOKIII 3JIEMEHTHI M0 UX ATOMHOMY Becy. Eciiu ObI OH 1eliCTBUTEJIbHO
PACHoI0KHUII UX M0 BO3PACTAHMIO TeX aTOMHBIX BECOB, KOTOPbIE ObLJIM U3BECTHBI HAYKe B TO BpeMs,



TO HUKAKOI0 MEPUOINYECKOr0 3aKOHA 00HAPYKUTH ObLII0 ObI HEBO3MOKHO Ja%Ke B MePBbIX psijiax
Tabauubl. Ckopee Ha000poT, MeH/1e/1eeB YCTAHOBUJI HA OCHOBAHUM NEPUOAHYECKOI0 3aKOHA
NPABWJIbHBIA aTOMHBIN BeC OepUJLINS.
IMo3aHelmue UccaeI0BaHNA MOATBEPANIH ITO NPeACKa3aHue.
Eciia ucxoauTh U3 aTOMHBIX BECOB, U3BECTHBIX B CepeAMHE NMPOLILIOro BeKa, TO CJIeAyHlIue 1Ba
TOPU30HTAJBbHBIX PAIA 3JIEMEHTOB, HAYIIMX 32 XJIOPOM, HA/10 ObLJIO ObI IOCTPOUTH TAK:

K Ca A% Cr Ti Mn Fe Co

39 40 51 52 52 55 56 59
Ni Cu Zn As Se Br
59 63 65 75 78 80

HO, npoaoJzkasi moCTpocHuc cBoOe TaﬁJII/IIH)I, MengejieeB PasMECTHII KAPTOYKH COBCEM HE
TaK.
ITon KapTO‘lKOﬁ HaTpus Oblj1a NnNoMemcHa Kaprodka ¢ O4€¢Hb IIOX0KMM Ha HanHﬁ KaJInemM, u
KaJIMH{ CTAaJ1 HAa4aJI0M HOBOI'O psaaa. ITox Mmaruuem TorIa 0Ka3aJicsl TOKE 04Y€Hb CXOAHbIM C HUM
KaJbIUH. CJ'Ie)_IyIOIII]/IM, B ITIOPSAAKE BO3paCTAaHUA AaTOMHOI'0O B€Ca, H10/IZKCH ObL1I OBITH BaHaHHﬁ, HO
€10 KapTovKa NoKa OTJI0K€EHA B CTOPOHY, 4 BMECTO HEC PAAOM C KaAJbIUEM MeHe1eeB Kiaaaer
IMYCTYIO KapPTOYKY. C ToukH 3p€HUSA XUMHUKA IIPOLILJIOIro CrojcTus 3TO HENMOHSITHBIM U HUYEM He
OHpaBHaHHLIﬁ HOCTYIIOK. Bcaen 3a HyCTOﬁ KapTO‘IKOﬁ MOKHO ObLIO KIAATb, 4YTO 6yz[eT IHOJOKECHA
KapTouKa BaHaaAuil. Ho BMecTO BaHaaua Ha CICAYIOILIEM MECTE OKa3bIBACTCSl TUTAH, Y KOTOPOI'O
MeHnpejieeB OCMCEC/INBACTCH, HC IMTPOBOAA CaM HUKAKHNX HCCHeHOBaHHﬁ, BOIIPEKH BCEMY, 4YTO
HU3BECTHO 0 TUTAHC BCEM XHMHUKaM BO BCEM MUPE€, UBMCHUTD IIPOU3BOJIBLHO €10 aTOMHBIM Bec ¢ 52
Ha 48. Ilocie Y€ro, HAKOHEL, 34 TUTAHOM CJICAYET KAPTOYKa BaHA/Iusl, U TOJIBbKO 34 HeH HAYT
KapToO4vKMu XpoMa U MapraHuma.



Kak xe Bce-Taku pacnoJiaraji csou kaprouku Menjaesees? Beab u B 3T0M psigy Ta0JuLbI OH
pPa3MecTIJI 3JIeMEeHThI BONIPEKH BO3PACTAHMIO U3BECTHBIX B TO BpeMsi aTOMHBIX BecoB. IIpexae yem
NMOMEeCTUTh KAPTOUKY THTaHa B Ta0uny, MeHaeneeB, 0 CylIeCTBY, Npeacka3ajl HCTUHHOE 3HAHUE
€ro arOMHOI'0 BeCa TaK e, KaK 3TO CAeJIaJ AJIs Oepuilins.

JT1oT nepuoa B Tadune MenaeneeBa JJIMHHBINA. 32 MapranueM uayT xkesae3o (KFe)-56, kodaabr
(Co0)-59, nukenn(Ni)-59, nanee menb (Cu)-63, muak(Zn)-65. Ho Bciien 3a HIMHKOM Y4eHbIA CHOBA
OCTaBWJI B CBOeH TalJimMie moapsia ABa MycThiX MecTa. /laJiee ciieqoBaim KapTOYKU € XOPOIIO
U3BECTHBIMH 3JIEMEHTAMM - MBIIILAKOM, CE&JIEHOM U KaPTOYKa ¢ OpoOMOM, 3aBepluaromast JJMHHbII
nepuoi. Ilpu 3ToM KApTOYKHU MbILIbSIKA, CeJIeHA U OpoMa 0Ka3aJIUCh JesKAIMMHU MO CXOAHBIMHU €
HUMH JIEMEHTAMHU KOHIA MPeaarlero KOpoTrkoro nepuoaa: pocopom, cepoi U XJI0pom.

1
Li Be B C N O F
7 9 1 12 14 16 19

Na Mg Ai Si P S CIl
23 24 27 28 31 32 35
K Ca ? Ti V Cr Mn Fe Co Ni

39 40 48 51 52 55 56 59 59
Cu Zn o 2 As = Se Br
63 65 75 78 80

N3 Toro, 4To MbI pa3odpasiv, COBEPUICHHO 0YECBUAHO, YTO JA€JI0 00CTOSIIO JAJIEKO HE TAK IMPOCTO,
KAaK CKPOMHO paccka3biBaj caM MenaeaeeB. OQHNX TOJBKO (aKkTOB, KOTOpPbIE ObLIA H3BECTHBI
XUMHUKaM 10 MeHaes1eeBa, Kak Obl X HI KOMOMHUPOBATH, HEe ObLIO JOCTATOYHO, YTOObI OTKPHITH
OMH M3 BeJMYANIIUX 3HAKOB MPUPOABI - HepuoanYecknil 3aKoH. HykHo ObLJI0 He TOJIbKO 3HATH
HAKOIUICHHBI B TEYCHUU MHOTUX BEKOB XUMH4Yecknil onbIT. Hao 06110 00/121aTh reHUATBHOCTBIO M
0CO0CHHO TOHKOI MHTYUIMEH, YTOObI OXBATUTH BCI0 HEO0O03PUMYI0 COBOKYITHOCTH 0€CUHMCJICHHOTO
MHOKECTBA XUMHYECKHUX SABJICHUN U INIYOOKO OYyBCTBOBATH CKPBITYI0 B HUX 3aKOHOMEPHOCTD.



HyxHo 061710 00;12a1aTh 0C0001 PeBOJIIOUNOHHON CMEJI0CThI0, YTOObI 0CO3HAB 3TY 3aKOHOMEPHOCTD,
HCIPAaBJATH CTapoe U NPeACKa3biBATh HOBOE B HayKe. UTo ke 03HAYaK0T mycThie MeCTa B Tad/uue
MenpaeaeeBa? MoxkeT ObITh, 3TO IIPO0EJIbI B IPUPOAE, U OTOMY XUMHMKH He HALLIM 3JIeMEHTHI,
MOAXOASIIIME K MMYCThIM KJeTKaM Tadanubl? Uian 310 npodeibl B 4eJ0BeUeCKOM 3HAHUHU O pupoae?
CyumecTByer Jid, HAIpUMep, 3JIeMEHT, ATOMHbIN BeC KOTOPOro 00JibIe, YeM y KaJIblHus, H MEHbIIE, YeM y
TUTAHA, H B TO K€ BpeMs MOX0KHH XUMHUYECKUMH CBOMCTBAMH HA 0Op M AJTIOMUHMA?

Y MenaesieeBa comHenni He 0b110. Kaxkaoe MmecTo B Ta0/1uiie COOTBETCTBYET ONPEACICHHOMY
XHMHYECKOMY JIEMEHTY, KOTOPbIH I0/I2KeH 0013aTe/IbHO CyllecTBOBaTh. MecTa, Ha KOTOPBIX ObLIN
PacCmoI0KeHbl KAPTOYKH C HA3BAHUSAMHU JIEMEHTOB, KJICTKH B IIEPHOAUYCCKON TaldJue, e BIMCAHbI
CHMBOJIBI 3JIEMEHTOB M MX aTOMHBbIE Beca, /ISl BEJIMKOI0 Y4€HOro ObLIM MOJHBbI [I1y004Yaiero
COACPKAHMS: OHM ONPeENeSISIVIA BCIO MPUPOAY KAKIAOI0 JJIEMEHTA, BCe ero pusnyeckne 1 XuMHIeCKHe
CBOMCTBA U CBOMCTBA BCEX €ro COeAMHEHUI.

B 1871r. B :KypHaJse Pycckoro xuMu4eckoro o01ecTsa nosiBuiaach 0oJbmasi pabora Menjaeseena.
Omna HaspiBaJjiach «EcTecTBEeHHAs cMCTEeMa 3J1eMeHTOB». Bpsij Jin B MUPOBOiIl HAY4YHOM JIUTepaTrype KOrjaa -
JIn00 ObLIa ONMy0JIMKOBAHA CTATHA, OX0KasA Ha 3Ty! B Helt MeHnae/ieeB onuca Tpu HUKEM, HUKOTAA U
HHIJIEe B MHpPe He BUAAHHBIX XMMHUYECKHUX 3JIEMEHTA, KAK He CMOT ObI 3TO C1e/IaTh MHOM YYeHbIU-
HCCJIEA0BATE/Ib, ACPKABLIINN B PYKaX UX COCAUHEHUS U NOCBATUBINMH 0JII'He IoAbl ONITHOMY M3Y4Y€HHIO
UX B J1a0opaTropuu. Bo Bceil MCTOpUM HAYKH TPYIHO HAWUTH YTO-I1H00 paBHOE ITOMY HEOOBIYHOMY
BBICTYIJICHHIO PYCCKOI0 XMMHKA - He TOJBKO M0 HAYYHOI CMEJIOCTH, 10 PEBOJIIOIIMOHHON II1yOHHe
BJIMSIHUA 3TOM CTATHU HA Pa3BUTHE HE TOJbKO XMMHHU, HO M BCell HAYKH B Te€YEHHUE CTOJETHS, BIUIOTH A0
HaUIUuX JHEeH.

«Pemarch caeaarb 3TO paau TOro, YTo0bI XO0TS €O BpeMeHeM, Korjaa OyleT OTKPbITO OHO U3 ITUX
MPeACKA3bIBAEMBbIX MHOMH TeJl, HMETh BO3MOKHOCTh OKOHYATEJIbHO YBEPUTHCH CAMOMY U YBEPUTh APYrHUX
XHMHMKOB B CIIPABENJIMBOCTH TeX MPeII0KeHHH, KOTOPbIE JIeKAT B OCHOBAHHUU NpeAJiaraeMoi MHOIO
CHCTEMBI», - TUCAJI B 3TOM cTarhbe MeHie/ieeB.



Kakuwm ke nmyreM nepuoanvecKuii 3aK0H J1aeT BO3MOKHOCTH onucaTb HeBeaomoe? Kakum
o0pa3oM MecTO B Tad/MIle onpeaeasieT CBOMCTBA djieMeHnTa? Jlyyiie Bcero 310 MOKHO MOHATH, €CJIH
NONBITATLCH, 10 NpUMepy MeH/1e/ieeBa, CPAaBHUTH CBOCTBA 3JIEMEHTA MYCTON KJIETKH €O
CBOIICTBAMH ero coceneil. Boliesimm u3 Ta0JMIbI TY 4aCTh, KOTOPasi BKJIKOYAeT MyCThie MecTa 1
OKPY/KaKoIue UX 3J1€MEHTHI.

IMycras kiieTka Mex1y KajJdblieM U TUTAHOM HAXOAMTCH B HaYaJjie 4eTBEPTOro nepuoaa, a
JiBe MyCThIe KJIETKH, PACIOJ0KEHHbIE PSIOM MKy HUHKOM (Zn) ¥ MbIIIbIAKOM (AS), HAXOAATCHA B
KOHIIe 3TOro nepuoaa. I'mmorernyeckuii (mpeajiaraeMbii) 3J1€MeHT, KOTOPbIH J0J2KeH ObLI
3aHUMATh IepBoe Mycroe mecTo, MeHeneeB Ha3BaJ 3kadopoM. B Tadsmiie oH ciaeayer 3a
KaJbueM. TOT 3JIeMeHT, KOTOPbIN 10JIKEeH 3aHATH IYCTOEe MeCTO 0KO0JI0 IMHKA, MeHae/1eeB Ha3BaJl
IKAAJTIOMUHMEM, 2 COeJTMHEHUS C HUM- IKACHUJIUIHAEM.

2 3 4 5
Be B C N
2.9 112 14
Mg Al Si P
3 24 27 28 31
Ca 2 Ti A%

40 48 51
4 7Zn ? ? AsS
65 75

Sr Y Zx Nb
88 89 91 94
S Cd In Sn Sb
112 114 119 120
ITycToe MecTo 3ka00pa HAXOMUTCS MEKAY KajdblmeM (aToMHbIA Bec 40) 1 TUTAHOM

(aromubii Bec 48). CiienoBareibHO, aTOMHBINA BeC IK000pa J0JIKeH ObITh 0JIM30K K CpelHEMY
3HAYEHHIO: 40+484 | 2 =48



C KHCJIOPO0M OH J0JI2KEH 1aBaTh OKUCh, AHAJOTMYHYIO [0 COCTABY C OKUCAMH OpoMa U
ajmroMuHus .CaM 3Ka00p A0/12KeH ObITh JIETKUM METAJLJIOM: OH Bellb CTOMT MeX/1y ABYMH JIeTKUMU
METAJ/LUIAMU - KaJbIMeM U TUTAHOM. OTHOCHTEJIbHAS IJIOTHOCTH cOocelel IKodapa no psaay
MO3BOJIACT ONPEACJUTh U €r0 OTHOCUTEJIbHYI0 IVIOTHOCTD. JIJ1s1 KaJIb1uusa OHA paBHa 1,6 1151 TUTAHA -
5,2. [IoaToMy OTHOCHUTE/IbHAS MJIOTHOCTH 3KA00PA T0/I5KHA ObITH NPUOJIU3UTEIBHO PABHA.

1,6+5,2 /2 =3,4

Y 3ka0opa 10/15KHbI ObITH 0eClBETHBIE COJIH, IOTOMY YTO COCeIHM 00pa3yloT 0eclBEeTHbIEC
coenuHeHus. U3 pacTBOpoOB ero cosieit 3ka00POB MOKHO OCAKIATH CONOM, ero YIJIeKHCJIas coJib Oylaer
HEpPacTBOPUMOM, IIOTOMY 4YTO €ro coceau 00pa3yrT HepacTBopuMbie coJin. [lompo0dyem onucarsb u
elle OIMH 3JIEMEHT, IIyCTOe MEeCTO KOTOPOI0 HAXOAUTCH PSAAOM € HUHKOM - IKAAJTIOMHUHUI.

Mexay HMHKOM U MbIIIbAKOM MeH/1ejieeB 0CTaBHJI IBA MYCTHIX MeCTA.

ATOMHBIN BeC MBIIIBSAKA - 75, HUHKA-65. HeTpyaHo co00pa3uTh, YTO 3KAAJIIOMHUHUN J0J/I2KEH
00J121aThb aTOMHBIM BeCOM 0K0J10 68. OH nomeiaercs B TpeTbeM CT0J10€ PSiIoM ¢ METAJLJIOM
HUHKOM; B 3TOT CT0/10€ HAXOAUTCH AJIOMHHUII - TOKEe METAJLI, U IKAAJTIOMHUHUM J0J:KeH ObITh HA
Hero moxo0KuM. 3HAYUT, IKAAJTIOMHUHUN OyIeT TOXKe MeTaJJIOM.

ILJ10THOCTH €ro MbI OIpeAeJ UIH Obl 110 U3BECTHOU IJIOTHOCTH OJIMKANIINX cOcelel, YYUThIBas
JIMIIb, YTO PAAOM C IKAAJTIOMUHHEM €CTh ellle OJHO MYCTOe MeCTO - IKACUInuil. OTHOCUTEIbHAS
IVIOTHOCTH IKAAJIOMHUHNA T0JKHA OBITH 0J1M3Ka K 6,0. Tak xke kak u 3xkadop, IKapIIOMHUHUKA MOKHO
0CAJIUTh COJA0M U3 PACTBOPOB €r0 COJIeH.

CoeauHeHNns AJTIOMUHMS C XJIOPOM 00JI1a1aI0T NP BHICOKOM TeMIleparype JeTy4ecTbio, U
XJIOPUCTOE COeIMHEHHUE IKAAITIOMHUHHUSA JOKHO ObITh TAKKE JIETY4YHUM.

Bor kakumu ciioBamu MeH/ie/ieeB 3aKaHYMBAaeT ONUCAHNE CBOMCTB IKAAIIOMUHUSA: «M0KHO
Ha/leeTCs, YTO OH OyJeT OTKPBIT CIIEKTPAJIbHBIM HCCJIEI0BAHUEM, MOJ00HO TOMY KAK OTKPBITHI
cjeaymouiee 3a HUM MHIAA U TAJUIHM. ..



Taxkum oOpazom, [I.1. MeHe/ieeB He TOJIBKO ONMUCAJ HEBEIOMOE, HO U MPEACKA3aJ, KAK OHO
OyzeT MmoxKas3aHo.

Kak onpaBabiBasiuch npeackasanus Mengeseesa? He npounio u mecrs JieT, Kak BeCh
MuUp o0seresio usBectue: B 18751 moJ1ogoi ppaHiy3CcKkuil y4eHbI- ClieKTpPOocKonucT Jlekok
ne byadoapaH BbIaeauUI U3 MUHePaJia, 100b6ITOr0 B IIMpeHeiickuii ropax, HOBbIMA 3JI€MEHT.
ByaOoapana HaBesia Ha cjen ciiadas ¢puosieToBasi JIMHHMS B CIIEKTPe MUHEPaJIa, KOTOPYIO
HeJIb341 ObLI0 IPUITUCATH HU OJTHOMY M3 M3BECTHBIX XMMHUYECKHUX JIeMeHTOB. B yecTh cBOeH
POAMHBI, KOTOPAas B IPEBHOCTH Ha3bIBaJach [ajnen, byadoapan Ha3BaJ1 HOBbIN 3JIEMEHT
rajsmemM. l'ajuiuii - oueHb peakuil meraJi, u byadoapany cTonsio 00Jb1I0T0 TPYAA 100bITH
ero B KOJIMYeCTBEe HeMHOIrMM OoJiblle OysaBouHou roiosku. Ho byadoapan okasaJics
00J1bIIUM UCKYCHUKOM. OH YXUTPWICH € ITOM KPYNUHKOU MPOIEJIATh MHOI'O0 HHTEPECHbIX
OIBITOB M MOAPOOHO ONMHUCAJ IVIOTHOCTH IeJINsl, TEMIIEPATYPy IJIABJICHUS, IOJYYUTH
COCIMHEHHS C KUCJIOPOIAOM U JaKe COJIH.

KaxkoBo xe 0b1110 ynuBiaeHue byadoapana, koraa yepe3 Ilapukckyro akageMuio HayK OH
MOJIYYHJI IUCHMO C PYCCKO MApPKO#, B KOTOPOM CO00IIAJIMCh: B ONNMCAHUU CBOMCTB raJlIns
BCe BEPHO, 32 HCKJIIOYEHHEM IVIOTHOCTH: TaJLIMU TsaKeJiee BOAbI He B 4,7 pa3a, Kak
yrBepaxaaa byaboapan, a B 5,9 pa3sa.

Heyxesu KTO-TO APYroil OTKPbLI raliini panbiie? byadoapaH 3aH0BO onpeaeu
IUIOTHOCTh I'aJUIHs, MOABEPrHYJ MeTasll 0oJiee THIaTe IbHOM ouucTKe. U 0Kka3anock, 4To OH
o1uodcs, a apTOpP NUCbMA - 3TO ObL1, KOHeYHO, MeHe1eeB, KOTOPbIN U He BU/IEJI TAJIHS, -
NPAaB: OTHOCUTEJIbHAS IJIOTHOCTD rajius He 4,7 a 5,9.

Eure yepe3 4 rona, B 1879r. mBeackuin Xumuk HuiibCcoH Hales1 HOBbIM HEM3BECTHBIU
3JIEMEHT B PeAKOM MHHepaJe ragogunure. Ero Hasgaau ckanauem. Koraa e Obl/IM U3y4YeHbI
€ro CBOMCTBA, CTAJI0 COBEPILIEHHO 0OYE€BU/IAHO, YTO ITO HE YTO HHOE, KAK IABHO U3BECTHBIHU, 110
npeackazanuem MenjaesieeBa, 3kadop.



A 4gepe3s 15 set nmocJie npeackasanus MengesieeBa (B 1886r.) nemenkuii xumuk Bunkiep
OTKPBLT HOBBIH 3JIEMEHT U HA3BAJI €r0 repMaHueM.

Ha 3toT pa3 MeHnae/ieeBy He NPUIILIOCH CAMOMY YKa3bIBaTh, YTO M 3TO BHOBb OTKPbIThIi
3JIEMEHT ObLJI UM MpeacKa3aH paHee. B cBoeM coo0meHnun BUHKIIEp 0TMETHIL, YTO €r0 repMaHUi
MOJIHOCTBIO COOTBETCTBYET IKacHJauuui0 MeHaeseesa.

OH nucaJ B cBoeii padore: «EaBa 1M MOKHO HAUTH UHOEe 0oJiee MOPA3UTEIbHOE 10KA3aTEIbCTBO
CIIPABEIJIUBOCTH YYE€HUS O MEPUOAMYHOCTH, KAK BO BHOBb OTKPBITOM 3JIeMeHTe. ITO He IPOCTO
MOATBEPAKACHUS CMeJI0H TEOPUH, 31eCh Mbl BUAMM OY€BH/IHOE paclIUPEeHUEe XUMHYECKOro Kpyro3opa,
MOLIHBIHA AT B 00JIACTH MMO3HAHUS.

BuHkJiep He MCKaJ repMaHMi 110 IpUMeTaM, OIy0JnKoBaHHBIM MeHaesieeBbIM. OH HATKHYJICH
Ha Hero cayyaitHo. [loayuniiocs Tak, 4To eule He OTKPHIThIE XUMUYECKHE 3JIEMEHThI KaK Obl B3IThI
HA Y4YeThbI: UX CTOJbKO, CKOJIbKO MYCTYIIIHUX KJIECTOK B Nepuoanyeckoi radauue MeHnaeseesa.
IIpumeThl KaKI0T0 U3 HUX B TOUHOCTH U3BECTHBI, U [1a’Ke MOKHO MPeACKA3aTh 3apaHee, B KAKUX
MUHEePAJIaX HY?KHO UX HCKATh, KAKUMH XUMH4Y€CKUMHU CIIOCO0aAMHU CJieyeT U3BJIEKATh 3TH 3J1eMEeHThI
U3 MUHEPAJIOB, B KOTOPbIX OHU CKPbIBAKTCS.

CyumecTBoBaHue B Ipupoe 0oJiee 1eCATH HOBbIX, HE U3BECTHHIX HUKOMY 3JIEMEHTOB
npeackasaua cam MenaesieeB. /Uis 1ecsiTKA 3J1eMEHTOB OH IpecKa3ajl IpaBUIbHbIe AaTOMHbIE Beca.
Bce nocJienyronee nmoucKu HOBbIX 3JIEMEHTOB B MIPUPO/IE BEJIUCH UCCJIEI0BATEIIMHU MIPU MTOMOIIH
MePUOANYECKOr0 3aKOHA. JTOT 3aK0H He TOJIbKO MOMOTraJl YYeHbIM B IOMCKAX HCTHUHBI, HO H
CII0COOCTBOBAJI UCIIPABJICHUIO OIIUOOK U 3a0J1yKI€HHH B HayKe.

B 1864r. 0b1J1 «OTKPBIT» JIEMEHT «HJIbMeHHI». /1151 Hero ObLJI YCTAHOBJIEH aTOMHBIN Bec 114.
I1o HeKOTOPBIM CBOIICTBAM OH OBLII MOXO0K HAa Mapraneu. Ka3anocs, 4To ero cjieayer noMecTUThb B
CBOOOHYI0 KJICTKY TA0IMIBI, I/1e JT0JI2KEeH ObLJI HAXOAUTHCS NMpeacKa3aHHbIi MeHae1eeBbIM
skamapranen. Ho MengeseeB orka3zaJjics 310 caeiarb. OH 3asiBUJI, YTO «UJIBMEHHID) CBOUMU
CBOMCTBAMU He COOTBETCTBYET TPeOOBAHUSM MEPUOTUYECKOTO 3aKOHA, M YTO TAKOI 3JIeMeHT
CYLIECTBOBATH B MPHUPOJIe HE MOKET.



«OTKpbITHE» «KMJIBMEHUS» MPOCTO o1INOKa. MeHaeseeB oka3aJjics npas. Bckope 0b1i10
JA0KAa3aHO0, YTO TAKOI0 3JIEMEHTA B IPUPO/IE HET.

26 oxkTsa0ps 1868r. Ha 3acenanuu [lapukckoil akageMuy HayK ObLJIM IPOYUTAHBI OTHO
3a ApyruM aBa nucbMa. QaHo 0bL10 npuciaano u3 Uuauu, or GppaHmy3cKoro acrpoHomMa
Kancena, gpyroe - u3 AHIJIMH, OT AHIVIMKCKOT0 acTpoHoMma Jloksepa. O0a cool1aau, YTo B
CIIEKTPe COJIHEYHbIX MPOTyOepaHlieB OHU (He3aBHUCUMO JPYT OT APYra) 0OHAPY:KUJIH HOBYIO
JKeJITYI0 JIMHUK, KOTOPAasi He MOXKET IMPUHA/JICKATH HU OTHOMY XMMHYECKOMY JIEMEHTY U3
CYLIECTBYHOLIUX HA 3¢MHOM 1Iape. BbL10 peinieHo, 4To HOBasi JIMHUA B CHIEKTPe MPUHAIJICKUT
KAKOMY-TO 0C000MY «HeO0eCHOMY» 3jieMeHTy. OH ObLI HA3BaH APEeBHErpeYeCKUM UMEHEM
CouHua - reJiui.

Cnycrs 25 jert mocjie oTKpbITHs reinst Ha CoJiHIe 3HAMECHUTHIN AHITIMUCKUN (PU3HK
JskoH Pasieit 00HAPYKUJI 04eHb CTPAHHBIN (PAKT: MVIOTHOCTH YMCTOI0 a30Ta, 100BITOI0 U3
BO31yXa, 00JIb1II€¢ MJIOTHOCTHU TOIO0 K€ 230Ta, NOJTYYEHHOT0 13 JII000r0 a30THOI0 COeIUHECHUS.
Pa3Huna Oblj1a HUYTOXKHA - THICAYHBIE 101 TPAMMa Ha JIUTP, HO OHA ObLIA.

P3Jieit HanmucaJ1 00 3TOM MCHbMO B JIOHAOHCKHM KypHaJI «[Ipupona». OH cnpammusaJi ,
He CyMeeT JIM KTO -HUOYAb U3 YnTaresei ;KypHajia 00bACHUTD, I04YeMY «BO3AYIIHBIN» a30T
Ts:kesiee. Ho orBeToB He mociienoBaJio. Torma Pasieit oOparuTess K cBoeMy APYry - H3BECTHOMY
AHIJINICKOMY XMMHKY PamM3aro, 1 OHM pelimiy, YTO KaKIAbId U3 HUX He IOKUHET CBOI0
JIa0opaTopuIo, MOKa 3arajka He Oyaer pasragana. Ouu padoraju pasHbIMH METOIAMHU H,
HAaKOHell, HAIJIU, YTO B 00LIYHOM BO3/yXe CyLIeCTBYeT KaKas-TO IPUMech, U He MaJsiast. OHH
AaJju emy uMs aprod. Ctpanubii 310 0611 ra3. [1o100HbIX BelllecTB XUMHUKH €lle He 3HAJIM.
HukakuMu cpeacTBaMu MM He yIaBaJIOCh 3ACTABUTH €0 BCTYNATh B XUMHYECKUMHU PeaKIuu.
IT0 U OBLIIO BHIPAKEHHO B €r0 HA3BAHUU: MO-TPEYEeCKU «AProOH» Heroprwuuii ras. Pamsan
pel MPOBEePUTH, HE APIOH JIM 3TO.



Ho ras3, BbiiejisiBIICHCS U3 MUHEPAJIa KJIEBEUTA, 0KA3aJICS He aPIroH. Y Hero ObL1
COBEPIICHHO JAPYroi CeKTpP, OTJIUYHbIN OT yKe H3YUYEHHOr0 ClieKTpa aproda. Pamsaii gaa
eMy UM «KKPHUITOH» («TAMHBIN») U MOCJIAJ 3ANMATHHYI0 IPOOUPKY ¢ KKPUIITOHOM» OJJHOMY
U3 ONBITHBIX CIIEKTPOCKONMCTOB AHIVIMHCKOMY XUMUKY U (pusuky Kpykcy ajist TO4HOro
HCCJIeI0BaHus crieKTpa. B oTBeT 0H nmosyum rejgerpamMmy: « KpuIToH - 310 reJiui.
Ipuxoaure u norisaute Kpyke». Tak ras, BepBble 32 4eTBEPTh BEKa /10 3TOI0 HAWICeHHbIH
Ha CosiHle, ObLJI HAKOHELl 00HapYy keH HA 3emuie. el 0ka3ajics CaMbIM JIETKUM ra3om
1nocJje Boaopoaa.

Ho nepuoanvecknii 3aK0H He MPeIyCMATPUBAJ CYIIECTBOBAHMSI TAKUX XMMHYECKUX
3JIEMEHTOB, KaK reJiud U aprox. /lyisi HuX B nmepuoauveckoil cucremMe He ObLIO IMyCThIX
kjIeToK. Kyna e moMmecTuTh HOBBIE 3J1eMeHThI? CKeNTHUKN CHOBA BOCIPAHYJIH IyXOM, CHOBA
3a3BY4aJI4 I0JI0CA COMHEBAKINUXCH B IEPUOAUYECCKON CUCTEME U NePUOTUYECCKOM 3aKOHE.
Ho 310 npoao/zxajiocs Hexo0Jro.

B 1897r. Pam3aii mpoyeJ1 10KJ1a1, KOTOPbIN OH 03ariaBmil Tak: «Ene He OTKPBITHIH
ra3z». Pamsai ckaszau: «Ilo o0pa3y Hamero yuuresis MeHnaesieeBa si 0nmucaJ, moCKOJIbKY
BO3MOKHO ObLJI0, OKUIaeMble U MPeAnoJiaraeMbie COOTHOIIEHUS Ta3000Pa3HOI0 3JIEMEHTa,
KOTOPbIH J0JI5KeH ObLT ObI 3alI0JIHUTH MPO0EJIbI MEKIY reJIieM U APTrOHOM.

MecTa 1J19 rejivsi 1 aprosa B tadjuue Hames Pam3ai. OHu ObLIM IOMeIleHb] B
HOBBIH, HYJIEBOH, CTOJIOCI MEKAY CeAbMbIM, Iie ObLIH (PTOP U XJIOP, U MEPBbIM, I
Pa3sMeCTHJINCH METAJLIbI, NOA00HbIE JUTHIO M KaJIuK0. OTCIOAa ¢JIe10BAJI0, YTO J0/KEH
CYLeCTBOBATH I'a3, CTOJIb K€ HHTEPECHbIH, KAK APTrOH, HO Jierdye ero - ¢ aroMHbIM BecoM 20.

PykoBoacTBysiCh NPEACKA3aHHBIMU cBOicCTBaAaMU, PamM3all npeanpuHsI NOUCKHA HOBOTO
ra3a M HalieJl ero B CKMKEHHOM BO3AyXe. JTOT ra3 noJiy4uj HaA3BaAHUS KHEOH», UYTO 3HAYMT
«HOBBI», 2 BCKOpPe ObLJIN HAW/IEHBI U OCTAJIbHbIE 3JIEMEHThI HOBOI I'PYIIIbI: KPUIITOH,
KCEHOH U 3aTeM Pa0H.
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N3 Toro ncnbiTaHus NEPUOANYECKUI 3aKOH BbIlea ¢ modenoi. Unave u He MOIII0 ObITH!

IHocJie 3TOr0 HM y KOro B MUpe He 0CTABAJIOCH COMHEHHUSI B HICTUHHHOCTH MEPUOAUYIECKOI0 3AKOHA
MenaesieeBa. ITOT ycnex ObLT 3aC/Iy:KeHHbIM. Besilnkuii 3aK0H J10Ka3aJ1 ¢IMHCTBO BelIeCTBA BO
Bcesiennoi. OH BHeC CTPOMHOCTD M MOPSA0K B HEBOOOPA3UMYIO Iy TAHUILY 0€CHHCJICHHOT 0
MHOkKeCTBa (aKTOPOB, HAOJIIOIEHNH, H3MePEeHUI, HAKOIUICHHBIX XUMHUEH K cepellHe NMPOoLLIoro
BEKa 32 COTHH JieT. OH JaJ1 MOry4uil MeTOX ISl M3YyYeHHs] XUMUYECKUX 3JIEMEHTOB U MX
cBoiicTB. Cam MeHj1e/ieeB HCIIPABUJI AaTOMHbIE BECA MHOTHX 3JIEMEHTOB, U3BECTHBIX PaHHUE, B
TOM 4MCJIe, HanpuMmep, ypana. [lepuoguyecknii 3aK0H 1aJ1 BO3MOKHOCTD MPeICKA3bIBATH HOBOE
- 3TO HCTUHHBbIN 3aKOH NPUPOBI.

Ho He Bce ObLIO SICHO B IEPUOAMYECKOM 3aKOHEe. bblii He00bsICHUMBbIE HCKJIIOYEHHS:
aTOMHBIN Bec aproua(39,9) oxkasascs 00JbIIAM, YeM ATOMHBIN Bec kaausa(39,1), a apron B
Ta0JIMIe CTOUT Nepea KajimeM. ATOMHBIN BeC KO0aJIbTa NPeBbIIIAJ ATOMHbIN BeC HUKeJIsl, XOTH
10 CBOMCTBAM KO0AJIbT B IEPUHOAUYCCKON CHCTEMe J0JKeH ObLJI NpeauecTBoBaTh HuKeaw. Uy
TeJLUIypa, CTOSIIIEro nepex noaomM, arTOMHbII BeC 0Ka3aJjics 0oJbine, yem y oga. He ToabKko0 310
ObLI0 HesICHBIM B TalJmie. BbL10 TBEpPA0 YCTAHOBJIEHO, CKOJIBKO J0JKHO OBITH 3JIEMEHTOB B
NePBbIX MEPUOAAX TAOJMIBI, HO 0CTABAJOCH COBEPIICHHO HESICHBIM, CKOJIBKO 3JIEMEHTOB
JOJIKHO OBITH B €€ MOCJeAHNX Nepuoaax.



Camoe ke NIaBHOE, YTO K€ ObLII0 HESICHBIM - 3TO CaM Nepuoandeckuii 3akoH. OH TpedoBaJI
OT HAayKe PellluTh BeJIM4alllyI0, Ka3aJ10Ch Obl, HEPa3peIUMY0 32/1a4y: 00bSICHUTH
MePUOANYHOCTh XUMHYECKHUX CBOMCTB Y 3JIEMEHTOB, U3, KOTOPBIX COCTOUT BeCh OKPYKAKIINH
Hac mup. Hayunblie padoTbl Menae/ieeBa ObLJIM TECHO CBA3aHbI ¢ IPAKTHYECKOM
neATeJbHOCTHIO. I10 ero vHUIMATHBE CTAJIU CTPOUTH HE(PTENPOBO/bI, OH NMPE/II0MKHUJI
HCI0JIb30BaTh HePTh KAK XMMHUYECKOe chipbe. Pa3BuTHE NPOMBINIJICHHOCTH OH CYHUTAJ
yciaoBueMm He3apucumMoctu Poccun. Ocod0oe BHUMaHKe OH yleJsiyl HepTAHOM, YroJIbHOM,
METAJLIYPru4ecKoil 1 XMMHYECKON NPOMBIIIJICHHOCTAM.

MeHesieeB npeajiaraj YHepruyHee 0CBauBaTh NpUPoAHbIe OorarcTBa /londacca, Ypaiaa u
Kagka3za. OH cuuTaJ, 4T0 3TO NPUBeEAET K YBEJUYCHUIO IPOU3BOACTBA YyIr'yHa, cTaju, meau. C
OTKPBITHS MEPHOANYECKOI0 3aKOHA HAYMHAETCS COBPEMEHHbIN 3TAll PA3BUTHS XUMHYECKOU
HaykH. /0 3TOro XumMus npeacTrapjisijia cCoO00M CKOIJICHHE PA3PO3HEHHbIX, 00PbIBOYHBIX,
JIMLIICHHBIX BHYTPEHHEH cBsA3H (aKTOB, TENephb Ke OHA CTAJIA LEeJOCTHON HAYKO,
Pa3Ho00pa3Hoe cofepkaHue KOTOPOH 00beIMHEHO B CTPOIiHYI0 cuctemy. [leprnonunyecknii 3axon
U ero Bbipa:xxenue — Ilepuonnyeckasi cucrema — 00001IAKOT U CUCTEMATU3HPYIOT CBE/ICHHUS O
XHUMHUYECKHUX JJIEeMEHTaxX U 00pa3yeMbIX MMH COCIUHEHHUSIX. JHASA IMOJIOKEHHUE JIEMEHTA B
Ilepuoauueckoii cucremMe, Bbl MOXKETE 0XapPAKTEPU30BATH KAK CaM 3JIEMEHT, TaK U ero
COCAMHEHMUSI.

Kak 110001 3aK0H IpUPOabI, NepuoanYecKui 3akoH u Ilepuoanyeckyro cucremy
HCIOJIb3YIOT /Il 00bsICHEHHS (DAKTOB U SIBJICHUM.

Ha ocHoBe cTpoeHMsi aTOMA Bbl MOKeTe 00bSICHUTH B3AaUMOCBSI3b CTPOCHUS U CBOMCTB
XHUMHUYECKHUX 3JIEMEHTOB, 3AKOHOMEPHOCTH U3MECHECHUS UX CBOMCTB, MPUYUHY NEPUOTUYHOCTH
U3MEHEHUS CBOMCTB JIEMECHTOB M UX COCAMHECHUH.

baaronapsi nepuoan4ecKomMy 3aKOHY CTAJI0 BO3MOKHBIM HE TOJIBKO KJIACCH(PUIIUPOBATH yiKe
U3BECTHBIE 3JIEMEHTbI, HO U UCIIPABJISATH OTHOCUTEIbHbIC ATOMHbIEC MACChI 3JIECMEHTOB U
MPEACKA3bIBATH (IPOrHO3MPOBATH) CBOMCTBA 3JIEMEHTOB, KOTOPbIE ellle He OTKPBITHI.



TaiiHa mepruoaMYeCKO CUCTEMbI JIEMEHTOB ObL/Ia Pa3rajiaHa, Korjaa yiajoch NOHATH
CJIOKHEHIIYI0 CTPYKTYPY ATOMa, CTPOCHHME €r0 BHEIIHMX 3JICKTPOHHBIX 000/104€¢K, 3AKOHbI
ABHUKCHUS JJIEKTPOHOB BOKPYI MOJ0KHUTEIbHO 3aPAKEHHOI0 SIIPa, B KOTOPOM COCPeA0TOYEeHA
IOYTH BCst Macca aroMa. COTHHU M THICAYM TAJAHTIUBBIX M CAMOOTBEPKEHHBIX Y4€HBIX
TPYAUJIHMCh, BBISICHSA CTPYKTYPY aroMa. OHHU HIJIM K He#ll pa3HbIMU IIYTSIMHM U C Pa3HbIX CTOPOH.
TeopeTnku M IKCHEPUMEHTATOPbI, GU3MKN U XUMHKH, OTKPbIBas HOBbI¢ (PAKTbI, OTHICKMBASsI
HOBbIE 3AKOHOMEPHOCTH, BCEr/a COMOCTABJISAJIM CBOU Pe3yJIbTAThI M BHIBOABI C CHCTEMOM
MenneJieeBa.

JloJIruM ¥ TPYIHBIM IIyTEM LLJIA HAYKA K Pa3rajkKe BeJUKOW TallHbI NEPHOANYECKOI0 3aKOHA.
OH BOILIOTHJI B ce0e Bce He0003pruMOe MHOT000pa3ue 0eCKOHEYHOIr0 MHOKECTBA XMMHYECKUX
NPOLIECCOB U NPEeBPALLEHNI B OKPY:KaouieM Hac mupe. OH BHeC SICHOCTb M IOPAJA0K B XUMHUIO,
/1€ 10 Hero HapCcTBOBAJ Xa0C OTPBIBOYHBIX M HECBSI3AHHbIX CBeleHU, (aKTOB, HAOJIIOIEHUI,
HAKOILIEHHBIX MHOTUMHM MOKOJCHUAMHU XUMHUKOB.

IHoyemy 3/1eMEHTHI TAK MOCIYIIHO NOBUHYIOTCS 3akoHy MenaesieeBa? Ilouemy cymecTByer
TANHCTBEHHAsl IPAaBWJIbHAA MOBTOPAEMOCTDh CBOMCTB Y XUMHYeCKHUX dj1eMeHTOB? [louemy HaTpui
MOXO0K HAa KaJInil, a prop cxomeH ¢ xjgopom? IloueMy Kuca0poa U cepa NPUCOETUHSIOT 1O IBA
aTOMa BOAOPOAA, a ATOMBI YIJIepoaa U KPeMHHs1 00pa3yloT COeANHEHHs1, B KOTOPBIX 10 YeThIpe
BOAOpPOAHBIX aToMa? [loyemy XUMHMK, XOPOLIO M3y4YUBIINH Ta0uuy MeHjaesieeBa, 3apaHee
CKa’KeT, KaKhe COeIMHEHUS MOT'YT BOSHMKHYTH IIPU B3aMMOACHCTBUM Pa3JIMYHBIX 3JIEMEHTOB?

KakoBa TanHCcTBeHHasi IPUYHUHA ITUX 110 HCTHHE YIMBHUTEIbHbIX 3AKOHOMEPHOCTEi,
YIPABJSIIOIIMX TEYEHHEM BCeX XMMUYECKHUX PEaKIMU MeKIYy BCEMH 3JIEMEHTAMM, a0 IIHX
0ecYHC/ICHHOe MHOKECTBO COCUHEHU M, M3 KOTOPBIX COCTOST BCE TeJIa B OKPY:KAKIIEeM HAC MUpe,
He TOJIBKO HA Hallel 3emJie, HO U JaJIeKO0 3a ee mpeaeaaMu, B 0e3rpaHuYHOM KOocMoce.



MHoOro, 04eHb MHOTO MOKHO 321aTh OA00HBIX BONPocoB. OTBeT HA HUX OaMH. Bee
XUMHYecKHre U pusndeckue CBOMCTBA BEIeCTBA ONPeEIeJAI0TCH CTPOEHUEM aTOMOB.
Beauknii 3aK0H, OTKPbIThIN MeHaeaeeBbIM, IOTOMY M €CTh BCeOOIMIA 3aKOH NPUPOALI, YTO
OH BBIPAKaeT 3aKOH CTPOCHUS aToOMa.
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Aectimyuan hopma
NEPHOAMMECKOR CUCTEMER
nemenTos A M. Menaeacena.
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Pa3anan TOMHOCTL yKa3aHmsi aTOMHBIX MaCC B TaBanue Cas-
3aHa C TEM, YTO PACNPEAEAEHWE M30TONOB PRAA ABMEH-
TOU B NPUPOAHLIX ODLEKTAX NOABEPAKEHO KOAEOAHMAM;
Goaee TOro, B HEKOTOPHIX MEOAOTMHECKMX ODPAILIAX OTKAO-
HEHMS OT CPEAHEND 3HAYEHMUA MOTYT GbiTh CYLLECTBEHHBIMM,
AAst Takux 3sementon (Hanpumep, Li, Kr, Sr, Pb) onpeae-
ARTH SHAYEHMA A € TOUHOCTBIO AQKE AO NATH IHAYAWMX
UMPP HE MMmeeT cMbicAa, C BOALIIEA TOMHOCTHIO 3HAYEHMS
A, ONPEALACHE! AARl TAK HA3HIBAEMbIX IAEMEHTOB-OAWHOMEK,
KOTOPLIE NPDEACTABACHBL B NPUPOAE EAMHCTBEHHBM CTabuAL-
HbiM (Be, F, Na, Al, P, Sc, Mn, Co, As, Y, Nb, Rh, I, Cs, Pr,
Th, Ho, Tm, Au, Bi) nan aocaroxseywmm (Th) HyKAMADM.

AAR IASMEHTOR, HE MMEIOWMX HM OAHOTO CTabuALHOrO
MIOTONA, 3HAYEHHA A NPUBEASHL! 8 TEX CAYMAnX, KOrad JAe-
MEHT MOXHO BLIACAMTE M3 NPUPOAHBIX OOLEKTOB B KOAKYEe-
CTBAX, AOCTATOMHBIX AAR HCCaeaOBanmiA (Ra, Ac, Th, Pa, U,
Np). AAR OCTAABHBIX PAAMOAKTHOHLIX IAGMEHTOB NPHBEAE-
Hbt (B KBEAAPATHLIX CKODKAX) AMLIL MACCOBLIE YHCAD HAWDO-
ACE AONTOAMBYLLMX MIOTONOB. AAR 3aemeHToR ¢ Z > 103 ca-
MbIE AOATOXKMBYLIKE HIOTOMBI, BOIMOXHO, EUE HE OTKPHITHI.

Hapaay ¢ KOpoOTKONEPMoanon (hopmMon Neproanyieckoi
cucTemsl A M. Menaeaces CO3aaA H AAMHHOMNEPHOAH B Ba-
PHaHT, KOTOPLIA HutHe yTeepxagH MIOINAK B kavecToe oc-
HOBHOro. MIOIMAK pekoMeHayer CHACWINYIO HyMEpPaLMio
rpynn apatoximm undpasmui or 1 40 18. AectHuuHan hop-
Ma neproanveckon cucTembl Buaa cocraesaena H. bopom.

AAMHHONEPHOAHaAR hOopMa NEePHOAHYECKOR
cucTempl 3aemenToe A, M. MeHaeaeesa.
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