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3aBHCHMOCTH IPOYHOCTH TBEPACHUSI OKCHIHBIX CHCTEM OT
NOPS/AKOBOro HoMepa jiemMenTa B Tabiauune .M. MenaeneeBa

Ha npomsocenuu muocux oecamunemui Ha kageope xumuu Tomckozo 2ocyodap-
CMBEHHO20 ~ APXUMEKMYPHO-CIMPOUMENbHO20 YHUBEPCUMeEmMAa Noo PYKOBOOCMEOM
npogeccopa, 0okmopa xumuveckux Hayk [.U. Yemooarnosa nposoounucs ucciedosa-
nus esicywux ceoticme ¢ cucmemax I0-0,0,~H,0, 20e D0 — oxcuod, obradarouuil
ocrosroimu ceoticmeamu, a 3,0, — oxcuod, obradarowuti ampomepHbLMY ULl KUCLOM-
HuIMU ceolicmeamu. B smux pabomax enepevie GbLIO0 YCMAHOBNEHO, YMO XAPAKMeED
UBMEHEHUs NPOYHOCIU CIMPYKIYD MEepOeHus Ompajxycaem nepuoouteckyio 3a8uci-
MOCMb C80UCE amOMO8 U UX COeOUHEHUNl Om NOPAOKOBO20 HOMepa dNeMeHma 6
mabauye [J.H. Menoeneesa. B macmosweil cmamve npeocmasieHvl IKCHEPUMEH-
manpHble OanHble, NOOMEEPAHCOaIOujUe KOPPETAYUOHHYIO B3AUMOCEA3L USMEHEHUs
NPOYHOCIU U USMEHEHUS! (DYHOAMEHMATbHBIX XAPAKMEPUCTIUK AMOMO8 C 803DACMA-
Huem 3apsa0a a0pa. IIpogedennvill aHanu3 MoXHcem CIYIHCUMb OCHOBOU 015 NPOSHO3U-
DOBAHUS NPOYHOCMHBIX CBOUCME euje He U3YUEeHHbIX OKCUOHbIX CUCTEM U uMeem KaK
meopemuyeckoe, maxK u NPAKMUYECKOe 3HaAYeHue Ol PA3GUMUS CIMPOUMENbHO2O
Mamepuano8eoeHUss U XuMuu 6s4CyWux 6eujecme.

KmoueBnie ciioBa: [lepuoouueckas cucmema JI. M. Menoeneeea, nopsiokoebviil Homep
SNEMEHMA, NOMEHYUAT UOHUZAYUU, STEKMPOOMPUYAMENLHOCHTb, CPOOCHBO K SNEKMPO-
HY, 9HepaUs KPUCMAIUYECKOU peulemKi, CmpYKImypbl meepoenls, OKCUObL, NPOYHOCHIb.

BBenenne

1 mapta 2019 r. ucnonusercs 150 ner co aua oTkpbITHUs [lepuoauueckoro
3akoHa M llepuoamueckoi cucrembl snementoB J[.M. Menneneesa. MHuorue
BbIIaoIMecst yueHble Toro BpemeHu (A.D. Illamkyprya, /I.A. Heromensuc,
10.J1. Maitep u ap. [1]) ObIM OYeHB OIM3KH K NOHHMAHUIO ¥ (HOPMYITHPOBKE
SIBIICHHS TIEPUOJUIHOCTH, HO Toubko J[.M. MeHnneneeB chopMymupoBan mepuo-
JUYECKUN 3aKOH, OKa3aBILUICS HE TOJBKO OCHOBOW HAYYHOH CHCTEMAaTHUKU XHU-
MHYECKHX JIEMEHTOB M WX COCTUHECHUH, HO M KIIOYOM K TIO3HAHHUIO TaifH aTo-
MOB [2, 3]. 3HaHUsI IPUHILIMIIOB IEPUOANYHOCTH OTKPBIBAET COBEPIICHHO HOBBIC
MEPCIEeKTUBbl BO BCEX OOIACTAX YEIOBEUECKOH NeATeNbHOCTU: OT CO3JaHUs
YHHUKQJIHBIX MaTepUaIOB JO0 IOHMMAaHHUS MPOLECCOB OpPraHMU3allld KUBBIX
CTPYKTYp, ¥ HaXOAAT Bce Ooyiee MMPOKOE MPUMEHEHHE, KaK B OPTaHHYECKOI,
TaK ¥ HEOPTaHWIECKON XUMHUH ¥ XUMUIECKONW TEXHOJIOTHH.
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OnHaKo 710 CHX TIOP MPUMEHEHHUIO MEPUOAMYESCKOTO 3aKOHA B CTPOUTEIIEHOM
MaTepUaJIOBEJICHUH U B CTPOUTENLHBIX TEXHOJOTHSIX HE YACISUIOCH TOCTATOYHOTO
BHUMaHHs. JTO CYNIECTBEHHO OTPAaHUYMBAIIO BO3ZMOXKHOCTH SKCIIEPUMEHTATOPOB
B BBEIOOpPE METOJIOB CO3/IaHHS CTPOMTEIHLHBIX M KOMITO3HUIIMOHHBIX MaTCPUAIIOB
C 3aJJaHHBIMH CBOWCTBaMHM M IMPOTHO3UPOBAHUH IKCILUTYaTAIHOHHBIX XapaKTepH-
CTHK U3JEJIMI Ha UX OCHOBE.

K HacrosmeMy BpeMeHH HAaKOIHJIOCH JOCTATOYHO MHOTO TEOPETUYCCKUX
U DKCIEPUMEHTAIBHBIX JAHHBIX O 3aKOHOMEPHOCTSIX MPOSIBICHUS BSKYIIUX
CBOWCTB B CHJIMKATHBIX M OKCHJICOACPIKAIIUX CUCTEMAaX Pa3IMYHOTO TEXHHUE-
ckoro HasHauenus. Tak, B paborax mkonsl J.J. YemomanoBa [2—9] moka3sana
BO3MOXXHOCTh TIOJIYUCHHUS BBICOKOIIPOYHBIX MATEPHAIOB B IBYX-, TpEX- H
MHOT'OKOMITOHEHTHBIX KOMIIO3HMIIMSAX, a TakkKe B cuctemax tuma D0-Boja,
9,0,—Boga, rae D0 — okcuj, o0NagaAOMUA OCHOBHBIMU WM aM(pOTEPHBIMH
cpoiicTBamy, a 9,0, — KUCIOTHBIMHU MM aMdoTepHbIMU cBOlicTBamu. Bee nsy-
YCHHBIC 3aBUCHMOCTH HOCST MEPHOJAMYCCKUHA XapaKTep, MPHYEM B TIOJHOM CO-
OTBETCTBHUM € runore3oil HeroneHaca yepe3 kaxxasle 7 Wik 17 31€eMEHTOB Mak-
CHUMYMBI (3KCTPEMYyMBbI MPOYHOCTH) TEPHOIUYECKU MOBTOPSIOTCA. DTOT (akT,
OYCBHUIHO, MOXKET CIYXHTh OCHOBOH JUIS MPOTHO3MPOBAHHS MAaKCHMATBHOM
MPOYHOCTH HCCIIENYEMBIX CHCTEM, YTO UMEET BaXXHOE 3HAYCHHE B CTPOUTEIIb-
HOM MAaTepHAaJOBEIACHUN U CIIOCOOHO CTaTh OCHOBOM ISl co3nanus 3(h(eKTHB-
HBIX CTpOI/ITeJ'II)HI)IX MaTepI/IaHOB nu KOMHO3I/IHI/II>1 HOBBIX HOKOHGHI/Iﬁ C IIOBBI-
IICHHbBIMU HpO‘IHOCTHLIMI/I XapaKTepI/ICTI/IKaMI/I.

MeTtoauka IKCIIepMMEHTA

TBepoTENbHBIE CTPYKTYPHl Ha OCHOBE OKCHIOB 3JIEMEHTOB Pa3IUYHBIX
rpynn [lepuonnueckoit cucrtemsl .M. MeHeneeBa roTOBAINA MYyTEM CMEIIHU-
BaHUSI COOTBETCTBYIOMMX OKCUAOB Mapku YJIA ¢ aucTrimmupoBaHHOUN BOIOM
B ONTUMAJIBHBIX COOTHOMICHUSX OKCHUI—BOJA, MEPEMEIINBAHUSI CMECU B TeUe-
HHE 2 MHMH M €€ TOCJIeIyIolero npeccopanus npu Harpyske 45 Mlla. [Tomy-
YeHHBIC 00pa3Ibl — HUIUHAPHI JUAMETpoM 1,5 X 1072 M U BBICOTOH 1,5 % 102%™
BBIICPKUBAJIA B BO3QYIIHO-BIAXHBIX YCIOBHUSIX B JKCHKATOPE B TEUCHHUE
28 cyr. [To ucTedyeHnn cpoka TBEPACHUS 00pa3I(bl HCIBITHIBAIN Ha MPOYHOCTh
IPH CIKATHH.

Pe3yabTaThl u nx 00CyKaeHne

Ha ocHOBaHWM TPOBENAECHHBIX HCCIICAOBAHAN MOCTPOCHBI 3aBHCUMOCTH
MPOYHOCTH CTPYKTYP TBEPACHHsI OT MOPSAKOBOIO HOMEpa OKCHIO00Pa3yrOIIero
3JIEMEHTa M B CpaBHEHHHU C (QyHIAMEHTAIbHBIMU [apaMeTpaMHu aTOMOB, TaKHX
KaK MOTCHIMANl MOHH3ALUK, CPOJCTBO K AJIEKTPOHY, DICKTPOTPHIATEIBHOCTS,
pamuychl aTOMOB M MOHOB, SHEPTUHU KPUCTAJUTUYECKUX PEHIETOK OKCHIIOB, CTaH-
JIapTHbIE 3HAYCHUS TEPMOAMHAMHYECKMX BeauduH U Ap. OTAebHbIC NaHHbBIC
MpeJICTaBJICHBI HA pUC. 1-7.
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Puc. 1. 3aBUCUMOCTB IPOYHOCTH CTPYKTYP TBEPJEHHS B CUCTEME
Ca(OH),-9,0,~H;0 ot nopsnkoBoro HoMepa 371eMeHTOB ()
B nepuouueckoii cucreme .M. Menneneesa [4]
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Puc. 2. 3aBUCHMOCTD IPOYHOCTH CTPYKTYP TBEPICHHS CHCTEM
9,0,-V705-H,0 ot nonoxenuns snementos () OKCHIOB
B niepuoudeckoii cucreme I M. Menneneesa [5]
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Puc. 3. 3aBUCHMOCTb IPOUYHOCTH CTPYKTYpP TBEPJCHUS CUCTEM
5,0,~WO3-H,0 (1) u 3meKTpooTpHIaTENLHOCTH 3IEMEHTOB (2)
OT MOPSAKOBBIX HOMEPOB 3JIEMEHTOB
B niepuouueckoi cucreme JI.1. Menneneesa [6]
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Puc. 4. 3aBUCUMOCTb TIPOYHOCTH CTPYKTYP TBEPAEHHUS CUCTEM
9,0,~M003-H,0 (1), sneprus ['m66ca oxcunos cocrasa 3,0, (2)
U DIIEKTPOOTPHIATEILHOCTH JIEMEHTOB (3) OT MOPSAKOBOrO HOMEpA
9JIEMEHTOB B niepuoandeckoii cucreme J[.V1. Menneneesa [7]
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Puc. 5. 3aBucHUMOCTB MIPOYHOCTH CTPYKTYp TBepAeHHUs B cucteMax tuna 29,0,~CrO;—H,0
OT TmoNOKeHus memenTa B Tabmuie .M. Menzeneesa [2]
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Puc. 6. 3aBHCHMOCTb IPOYHOCTH CTPYKTYp TBepAcHUS (1) 1 IepBbIX HOTCHIMAIOB
noumsamuu (2) B cucreme kapobonar—H3zBO3;—H,0 ot monoxxeHns sneMeHToB
B nepuouueckoii cucreme .M. Menneneesa [8]

24



3asucumocms npounocmu meepoeHUs OKCUOHBIX CUCHEM O NOPAOKOEO20 HOMEPA

T 105, T/ MOTE EI R, MIIa

25000 — Q ?

-0
o[+]

\

-
-

-
e
-

1
I
1
|
1
|
I
I
] \ CuQ ZnO
1
I
1
1
I
1

Cr,0; CoONIQ /
Zro,

3000 BeQ B;0; Na,0
510,

V205 MoO; Sh,0s WO;  HgO
| I N [ I

4 24 46 78 Z

Puc. 7. 3aBucumocTb NpoYHOCTH NpH cxkaThH (R) CTPYKTYp TBEpACHUs B CUCTEME
5,0,~PbO,~H,0 (1) n 3ueprueii KpUCTANINYECKUX PELIETOK OKCUIO0B coctasa 3,0, (2)
OT TIOPSIIKOBBIX HOMEPOB B mepuoandeckoii cucreme .M. Menzneneesa [9)]

Kak BuAHO U3 NpHUBEJEHHBIX PUCYHKOB, TAKOM MakKpomapaMmeTp 3JIEMEHTA,
KaK IIPOYHOCTb, TAKIKE IMOAUMHSIETCS IEPUOAMUECKON 3aBUCUMOCTH C BO3pacTa-
HHUEM 3apsijia sIpa aToMa. JTH 3aKOHOMEPHOCTH HOCSIT HE CIydailHbIHd, a QyH-
JaMEHTalbHbIH Xapakrep. [IpouHOCTh ABISETCS OTPaKEHHUEM NEPUOJUUYECKHX
3aBHCHMOCTE, YCTAHOBJICHHBIX paHee KaK OTEYECTBEHHBIMH, TaK U 3apyOek-
HbBIMU YYCHBIMH, OCHOBHBIX XapaKTCPUCTUK aTOMOB, MOJICKYJI, KJIACTCPOB U
Pa3HO0OPa3HBIX CTPYKTYP, TAKUX KaK MOTEHINAIIBI HOHU3AIWMH, 3HAUCHUS CPOA-
CTBa K IEKTPOHY, JIEKTPOOTPULATEIBHOCTH, PaJUycOB aTOMOB U HOHOB,
a TaKke TEPMOAMHAMHUYECKUX, TIEKTPOXUMHUUECKUX U JPYTUX CBOMCTB UX IIPO-
CTBIX U CJIO’KHBIX CO€IMHEHUH, B TOM YHCIIE OKCUIIOB.

3aki1ouenue

[IpencraBiser 3HAUNTENBHBIA UHTEPEC, HA HAIIl B3TJISA, TO, YTO B CJIIOKHBIX
JIBYyX-, TPEX- U MHOTOKOMIIOHEHTHBIX KOMIIO3UIIUAX MPOSBISACTCS MEPUOIANY-
HOCTb 3KCTPEMYMOB MX NPOYHOCTHBIX CBOMCTB MaTe€pHajoOB M M3JENUN Ha HX
OCHOBE. JTO MMEET CYLIECTBEHHOE 3HAUEHUE B TEXHUUYECKOM MaTepHualoBele-
HUH, TaK KaK MO3BOJISIET HE TOJBKO MPOTHO3WPOBATH MPOYHOCTH (a M JPYyTHE
JKCIUTyaTallMOHHbIE XapaKTEPUCTHUKU MaTEPUANOB), HO U OCYIIECTBUTH BBIOOD
HanboJee ONTHMAIBEHBIX METOJIOB 00pa0OTKH U MOIU(DHIIMPOBAHUS MUHEPAIb-
HOI'0 OKCHJCOJEPIKALLETO ChIPbsI U CTPOUTENIBHBIX U KOMIIO3ULIMOHHBIX MaTepu-
aJIOB Pa3IMYHOrO0 TEXHUYECKOTO Ha3HAUEHUSI.
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The dependence of the strength of hardening of oxide systems
on the serial number of the element in D. I. Mendeleev's table

On March 1, 2019 150 years from the date of opening of the periodic law and the
periodic system of D.l. Mendeleyev are executed. Since then and till present the closest
attention as it finds reflection in the most various fields of science and technology is
paid to studying of the phenomenon of frequency. Knowledge of the principles of fre-
quency offers not only absolutely new prospects in all areas of human activity, but also
allows to predict property of atoms and their connections and also materials on their
basis.

However still application of the periodic law in construction materials science
and construction technologies did not gain due development. Perhaps, for the first
time about frequency of durability of structures of curing it was specified in works
of the Doctor of Chemistry, professor D.l. Chemodanov with employees. For many
decades they conducted researches of the knitting properties in systems in the EO—
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E,Oy—H,0, where EO — the oxide having the main properties, and E,O, — the oxide
having amphoteric or acid properties. In these works it was for the first time estab-
lished that the nature of change of durability of structures of curing reflects periodic
dependence of properties of atoms and their connections on serial number of an
element in D.I. Mendeleyev's table. The experimental data confirming interrelation of
change of durability with change of fundamental characteristics of atoms with
increase of a charge of a kernel are provided in the present article. The carried-out
analysis can form a basis for forecasting of strength properties of yet not studied
oxidic systems and has both theoretical, and practical value for development of con-
struction materials science and chemistry of the knitting substances.

Key words: The periodic system of D.l. Mendeleyev, serial number of an element,
ionization potential, electronegativity, affinity to an electron, energy of a crystal
lattice, structure of curing, oxides, durability.
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