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BBELQEHMUE

«Cnepa HayKH, Kak H MOCTbI, YMeJH CTPOMTh
JIHIIB TIPH OHOpax W3 NPOYHBIX YCTOEB M JJHUHHBIX 6anok. Mue
XeJareJbHO OBIO IOKasaTb, ... UYTO HAayKH JaBHO YiKe
yMEIOT, KaK BHCSIYHE MOCTHI, CTPOHTb, ONHpPAasich Ha COBOKYII-
HOCTDH - XOPOIIO YKPeIJIEHHbIX TOHKHX HHTeH, KaXAylo M3 KOTO-
PHIX JIETKO pa3opBaTh, OOLIyl0 »Ke CBA3b O4eHb TPYAHO, H
3THM CIOCOOGOM CTas0 BO3MOXKHBIM IepebpachiBaTbh MyTH yepes
NpONacTH, Kasaplnecs HenpoxoauMbiMu. Ha nHo He onmpasce,
H B HAayKax Hay4yH/IMCb IepecfiraTh IPONAcTH HEU3BECTHOTO,
JOCTUTaTb TBepAblXx OeperoB AEHCTBHTEJBHOCTH M OXBaThIBAaThb
BeCb BHAMMBIH MHp, LENJASCh JHIIb 32 Xopoumo 06c/el0BaH-
Hble GeperoBble YCTOM». B 3THX 3HAMEHHTHIX CJI0BaxX H3 Ipeiu-
cnoBua K «OcHoBam xumum» [1] 1. V1. MeHpeneeBa roBopurcs
006 yaUBHTENBHON CIIOCOOHOCTH YeJI0BEYECKOTO pasyma, HCIOoJb-
3yA JIHIIb JaHHBle, JeXallie Ha MOBePXHOCTH, HHYETo HJIH I0-
YTH HHYETO He 3Haf O CKPHITHIX B IVyOHHE OCHOBHBIX MPHUYHHAX,
HalllyIbIBaTh peaJibHble 3aKOHOMEPHOCTH, CBA3BIBAIOIINE BO-
€IMHO pas/iMuHble CTOpOHBI HabJ/iojaeMblX fiBJeHHH. Takoi
NOJXOA K H3yYeHHIO IPHPOABI NPHHATO Has3hlBaTh SMIHpHUe-
CKHM_ M IIPOTHBOIOCTABJATb €ro 0oJiee COBEpILIEHHOMY Teope-
THYECKOMY MHOAXOLY. XOTSl IMIHPHUECKHE METOAB! OTPaxKaloT
HECOBEPIIEHCTBO HALIEr0 3HAHHUSA, SBJSIOTCS NPOMEXKYTOYHBIM,
BBIHY2K/JIEHHEIM 3TanoM, 3a KOTOPBIM JOJIXKHO CJIELOBaThb IOCT-
poeHHe CTPOroii TeopHu, onupawolnefica Ha cucTeMy (yHIaMeH-
TaJbHBIX 3aKOHOB NPHPOIBbl, OLHAKO B COBPEMEHHOH HayKe
CHTYyalHs CKJiajblBaeTcs NOKa TaK, YTO SMIHpPHYECKHE 3aKo-
HOMEPHOCTH T03BOJIAIOT NPOBOAUTH pacueThl, CHCTEMaTH3H-
poBaTh (aKThl M KOJNHYECTBEHHO ONHUCHIBATHL HOBblE SIBJICHHS
B ropaspo 6Gosiee IHUPOKOH 06,1aCTH, YeM Ta, KOTOpas JOCTYIHA
CTPOTOMY TEOPETHYeCKOMYy paccMoTpeHuio. IHaue rosop4,
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TEMNBl JOOBIYM HOBBIX (DAaKTOB SBHO ONEPEeXKaloT TEMIbl HX
TEOPETHYECKOTO OCMBICJIEHHUS.

B XMMHH 3MIHpHYECKHe COOTHOLIEHHS H MeTOAB! PacrpocT-
paHeHn OCOOEHHO LIHPOKO. D10 06CTOATENLCTBO HE MOXKET He
CKas3aTbCA KaK Ha XapaxTepe MBILIJIEHHS XHMHKOB, TaK H Ha
cHcTeMe (yHIAMEHTAJbHBIX NOHATHH M INpeACTaBJeHUH, Je-
JKaL¥X B OCHOBAHHHM 3TOH HayKH. XOTH ONMCAHUIO OTAEJNbHHIX
THIOB 3MIMPHYECKHX 3aKOHOMEpPHOCTeH MOCBAlleHa B HACTOfA-
ilee BpeMsA BecbMa OOWIMpHAs# JHUTEpPaTypa, PacCMOTpPeHHe
BONPOCA OTPAHMUHBAETCS PaMKaMH OTAE/bHBIX, OOsiee HJIH Me-
Hee 4acTHbIX obsacrefl. [Ipennaraemas pabota He mpeTeHayeT
Ha MCUEPIBIBAIOLLYIO IOJHOTY OXBaTa BO3MOXHBIX THIIOB 3MIH-
pHYeCKHX 3aBHCHMOCTeH. 3echb TaKxke He CTaBUTCA 3ajaia
JaTh NpakTHYeckue peuentsl. PaGora Hocur Gosee obwmir
XapakTep M MNpeJCTaB/seT COOOI0 NONBITKY HAMETHTh THIH3a-
LMI0 COBPEMEHHBIX METONOB IOCTPOEHHMS KOJHYECTBEHHBIX
3MIHPHYECKHX COOTHOILEHHI B XMMHH M yKas3aTb Ha HX CJIOX-
Hbie H BO MHOTOM NPOTHBOPEYHBBIE CBA3H C TEOPHE{l H KauecT-
BEHHbIMH KOHLENUHUSAMH. PaccMOTpeHHiO COBPEMEHHBIX 3SMNH-
pPHYeCKHX COOTHOIUCHHH NpEANoCcaaHO HEOONbLIOE HCTOpHYe:
CKOe BBEJIEHHE.



U3 UCTOPUU U3YUYEHMUA
KOJIMYECTBEHHbLIX SMMNHUPHUYECKUX
COOTHOLUEHMA B XUMMH

[NonbiTaeMcal KpaTKO pacCMOTPETE HEKOTOphle MO-
MEHTHl HCTODHH M3y4YeHHsi HauOGosee BaXKHBIX KOJIMUECTBEH-
HBIX XapaKTePHCTHK BEIUeCTBA H OTHOCALIUXCH K HHM 3aKOHO-
MEPHOCTSIM.

Jlosroe Bpems 4esOBEYECTBO 3HAJIO TOJBKO ZBE KOJHYECT-
BEHHBIe Mephbl BelllecTBa — 00beM H Bec, NMpHUYEM, BepOSiTHO,
Gnarogapsi GoJibluell HarJSJHOCTH €IUHHLBI OoObeMa Hayasu
HCIIO/Ib30BaThCA PaHbllle, 4eM eIMHHIE Beca. [lo-BuanMomy,
caMOH JpeBHEH W3 M3BECTHBIX 0OKa Mep KOJIHYECTBA BeIECTBA
AB]seTcA Basa, jAatupyemas 2800 rogom Ao Hamel 35pbl U
UMemLlas eMKOCTb, KaK 3TO CJeLyeT U3 HaJNHUCH Ha Hed, 10
«cuJiefi» (OKoJIO 5 JIHTPOB).

Bonpoc o ToM, 06beM MM Bec MpeACTaBJAIOT coboil Gosiee
(yHIaMEeHTabHYI0O KOJIHYECTBEHHYIO XapaKTepPHUCTUKY Mare-
PMH, CJYXKHJ OCHOBOI COpa MeXAy KapTe3HaHCKHM U HbIOTO-
HHAHCKMM HamnpaBjeHusiMH B ¢u3uke. [TpoGnemoii cooTHoute-
HHMS KOJIMUECTBA MaTepHM W .Beca HHTepecosasics M. B. Jlo-
-MOHOCOB.

Bmecre ¢ TeM TOJIBKO yCTaHOBJeHHe Beca Kak OCHOBHO#
Mephl KOJHYeCTBa BeLIeCTBa M (POPMYJHPOBKA COOTBETCTBYIO-
IIEro 3aKOHA COXPaHEHHS ONPENEeJHJM Hayajo NepHoaa Ko-
JIMYECTBEHHBIX HCCJENOBaHHH B XHMMHHM, 3aBEpLIMBILIEroCH,
KaK M3BeCTHO, YCTAaHOBJICHHEM CTeXHOMETPHYECKHX 3aKOHOB
U nocTpoeHHeM atoMHOH Teopuu (komen, XVIII — Hauamo
XIX Beka).

O6peM Kak KOJMYECTBEHHAsl Mepa BellecTBa ObLI NMPU 3TOM
OTTECHEH Ha BTOPOH mJaH. BMecte ¢ TeM H3yueHHe OOBEMHBIX
OTHOLIEHUH OTHIOAb He NPeKpPaTHUIOCh, HONYYHB TOJIBKO HOBOE
HanpasJeHHe pa3BUTHA. JleficTBHTENbHO, 06bEM B COMOCTABJIE-
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HHH C BECOBBIMH XapaKTePUCTHKAMH JaBajl B PYKH HCCJAE0-
BaTeJsfIM BO3MOXKHOCTb TOCTPOEHHS] (JYHKIHOHAJBHBLIX COOT-
HOIUEHHMII, ONHMCBHIBAIOIHX CBOHCTBAa BelilecTBa. Ilocsennee
0GCTOATENIECTBO BCEJIAJIO HANEKAY HA CO3JaHHE MaTeMaTuye-
CKOH TEOPHH, ONpeAeJsiollell CBOHCTBA BEIeCTB, T. €. MaTeMa-
TH3alHI0O HAaYKH O BellecTBe.

VimMeHnHo B TaKOM HanmpaB/IeHHH HauasH Pa3BHBATbCA PaGoThl
N0 HM3y4YeHHWI0 OOBEMOB TOCJe NPHU3HAHHA AaTOMHOH TeOpHH
JanbToHa.

OnHolt M3 MNepBBIX MONBITOK HOJNYyYHTb GOJiee WM MeHee
ofliee COOTHOLIEHHE A/ OOBEMOB CJIELyeT CYHTAaTh TaK Hasbl-
BaeMbIll 3aKOH «paBHOOcTaToyHocTH» Ilpenepa. s BhisicHe-
HHSl CMBICJIa 3TOTO 3aKOHA TpHBeAEM IpHMep H3 yueGHHKa
Teopetnyeckoit xumuu B. Ocranba [2]. ABrop maer caenyio-
mylo TabluIy MOJMBHBIX OGBEMOB TrasIOTEHHJOB TpPEX MeTaJ-
J0B (cm®):

VKCI=3’£,4 10,3 Voo =27,1 1,6 Vpge=25,6 &

Vipe=44,3 10,5 Vyup,=3

9,7 9,7 10,2 9,9
Ver =540 10,5 Vyg=43,5 1,5 Vpg=42,0
A 10,4 1,7

OueBHIHO, YTO CpefHssA pasHOCTb A Mexay uyucaaMu 1-if u
2-71 CTpOKH OTBedaeT pasHOCTSAM MexAy oObeMaMH, NPHUXOAs-
IIAMHCSL Ha GPOM H XJIOp COOTBETCTBEHHO, a CPELHfS PasHOCTb
MeXAy YyucaaMy 2-f1 B 3-i — pas/IHYHIO aTOMHBIX 06bEMOB HOJA
1 Gpoma. B cBolO ouepenp, pasHOCTb MEXIy BepTHKaJbHBHIMH
crosfllaMH B TIEPBOM C/lyuae OTBeyaeT PasHOCTH OOBEMOB Ka-
JHS H HaTpHs, BO BTOpOM — HaTpusi U cepebpa. Jlerko y6e-
JMTbCA, YTO B MpEACTAB/JEHHOM INpHMepe BeJHYHHBbl yKa3aH-
HBIX pasHocTedl B 00LIeM COXPaHSAIOT JOCTATOYHOE MOCTOSAHCTBO.
Hanee, ecsu 3a1aThcs ONpeIe€HHON THIIOTE30H, MO3BOJIAOMEHR
pasnenuTs xoTa Obl ONHY U3 IPHBEJEHHBIX pasHOCTed Ha a/re6-
pavuecKne cjaraemble, MOXXHO BBIYHCJIHTb KOHKPETHBHIE 3Ha-
YEHHS BKJ/IAJOB KaxJOro 3JE€MEHTa B OOMIHI 0ObeM MOJIEKYJIBL.
Hanpumep, Moxio mpeanosoxutb, 4To o6beM, NPHXOAALIHMH-
ca Ha cepeGpo B XJIOpHJIE, PaBeH aTOMHOMY o0beMy cepebpa.

Toraa mno passoctsiM A MOXKHO BBUMCIMTE BKJaaiel K,
Na, Cl, Br.

OcobeHHO KpymHBIE paGoOThl MO H3Y4YeHHIO COOTHOLIEHHH
MeXJy aTOMHBIMM OOBeMaMH M MOJIEKYJSPHBIM COCTAaBOM pas-
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JWYHBIX COEJIHHEHM NpoBes HeMeNKHi yuenwid I'epman Komn
B 40—50-x rogax XIX Beka. MHOrue coBpeMeHHblE SMIHpHYe-
CKHe TpaBH/Ja pacueTa CBOHCTB COeJMHEHHH ONHUpalOTCsl Ha
VICCJIE/IOBAHHS 3TOTO yueHoro. Bmecre ¢ Tem yxxe camomy Kommy
ObLJI0 $ICHO, YTO MPO6/IEeMa COOTHOLIEHHS COCTaBa M CTPYKTYPHI,
C ONHOH CTOPOHBI, U BECOBBIX HJM OOBEMHBIX XapaKTepHCTHK
BellecTBa — C Jpyroil TpebGyeT JJis CBOEro peineHus GoJsee
mMpoxoro noxaxoxa. B oxHoilt u3 cBoux paGor I'. Komm crme-
nMasbHo oTMeuaer [3], uTo ¢usMuecKkue cBoOiCTBa, Takue,
HaOpHMep, Kak 00beM, He MOI'YT CJIYKUTb HaleXHBIM OCHOBa-
HHMEM JJISl CYXKJEHHS O CTPYKType HJ/H, KaK OH BhIpaxkaercs,
CKOHCTHTYIIHHY.

HuTepecHble HCCEIOBaHHA MO HM3YYEHUIO MOJIEKYJISAPHBIX
00BEMOB NpHHAJ/IEKAT BBIIAIOUIEMYCS HTa/JbHCKOMY yYeHO-
my A. Asorazpo [4]. ABoranpo cTpeMHJCs OTBICKATH HE TOJIb-
KO aJJIUTHBHOE COOTHOILEeHHe B aTOMHbIX OObeMax, HO H Bhifl-
BHTb TO, 4TO Mbl ceffdac HasblBaeM Koppensiped. Yxe B
1824 rony ABoragpo BBOAUT MOHATHE 00 adbUHUTAPHOM UYHCIE
A, mnpexcraBnsiomieM CoGOH BeJHYHHY, XapaKTepHU3YIOULYIO
KaK Obl IUHE[{HOe pacCTOsSIHHE MeXIY aTOMaMH:

A=1,855.7/M:d

(3mece M — mosieKy/IApHBIE Bec, d — IMJOTHOCTb TPOCTOrO

" Tesa). ABorafpo mbiTaeTcsl HCIO/IB30BaTh BelHUHHY A B Ka-
yecTBe Mephl XMMHUECKOH aKTUBHOCTH 3/1eMeHTOB. TakuM o6pa-
30M, B TpyAax Asorazpo, B orsiuuue oT I'. Konna smnupuye-
CKHE COOTHOLIEHHSI yKe OBbIH LIaroM K MOCTPOEHHIO TEOPHH
XHMMHYECKOTO B3aMMOJEHCTBHA.

Teopust ABoragpo Oblia, OIHAKO, UHCTO MEXaHHYECKOH H
He TIOJIyuHsIa JajbHeHIlero pasBuTHs. TeM He MeHee NOCTpPOeH-
Hbli Ha ee OCHOBe pfA AaKTHBHOCTell 3jeMeHTOB (Tabua. 1)
JOCTaTOYHO XOPOIIO OTpaxaeT NOCJENOBATEJbHOCTb BO3PACTa-
HHUSI MeTaJ/UIHYeCKHX M YOBIBaHHS HEMETAJJIHYECKHX CBOKCTB.

Takum oGpasoM, IpH Bcex CBOHUX HelocTaTKax ¢yHKuus A
KaK mnapaMeTrp, XapaKTepH3YIOUIMii CBOMCTBa, BCE XKe MOr
ObLITH MCHOJB30BaH JJIsi KayeCTBEHHOTO COMOCTABJEHHS 3Je-
MEHTOB.

Ha BaxHOCTb 5MIHMPHYECKHX COOTHOIIEHHH KaK CpelCTBa
YCTAHOBJIEHHS] KayeCTBEHHBIX 3aKOHOMEDHOCTEH YKashbiBal H
I1. Y. Mennenees. Yike B 0HOIIECKHX paGoTax 1O H30MOpdus-
My M yaeJbHBIM o6bemaM [5] BenMKuit pycckuii yyeHblii roBo-
PHJI, YTO HaJIHUHE JaxKe MPHOMHKEHHBIX COOTHOLUEHHH MeXAy
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MOJIEKY/SIPHBHIME OObeMaMi B PAAY COENMHEHHE MOXET Caiy-
KHTb LEHHBIM yKasaHHeM Ha CyIIECTBOBaHHE XHMHUYECKOTO
CXOACTBa B 3ToM psfy. OH MHCAJT: « . . . MHOTHE CXOJCTBEHHbIE
COelMHEHHA B TBEpPAOM H JKHJAKOM COCTOSIHHH HMEIOT HJIH
6nu3Kne o6beMbl UM YAeNbHbE 00beMbl, IOCTENIEHHO yBeJIHYK-
Balomuecs ¢ yBesuueHHeM nasy [6]. Takoli kauecTBeHHBIH pe-
3yJIbTAT KOJMYECTBEHHbIX COOTHOIIEHHi HMes OueHb Gosibliioe
3HauenHe npH (OPMyJHPOBKE KPUTEPHEB CXOACTBA HJH pas-
JIHYHSA BElIECTB, CHITPABUIHX DELIAIOMYI0 POJb B OTKPBHITHH
u paspabotke JI. M. MenneneesbM IepHOAHYECKOTO 3a-
koHa [7].

Ta6auna 1
Pan aktueHocTH MeTaanoB no A. Aporaapo

0o —1 Mn 40,31
Ct —0,03 Hg +0,33
Br —0,02 As 40,34
I —0,01 Co 40,37
* Ni 10,38
C 40,02 Fe 0,38
S 40,08 Cu +0,39
P 0,13 Sn 40,45
Pd 40,14 Pb 40,53
Pt 40,15 Zn +0,53
Rh -+0,16 K +0,67
Os 40,20 Na +0,70
Ag 40,21

INpumeua nue, Ynucaa npeactaBisiorT co6o0 pasHocTb Mexay A
IJIs HeHTpaJabHOH TOUKH (*) M A ANa JaHHOTO 3JeMeHTa, HeJleHHYI0 Ha
COOTBETCTBYIOLLYI0O PAa3HOCTb AJs KHCJAOPOAA.

Kak u3BecTHO, N/l NMONTBEPXKAEHHS MEPHOAHYECKOH 3aBHU-
CHMOCTH CBOHCTB 3JIEMEHTOB OT MX atomHoro Beca [l. M. Men-
JiesieeB B NEPBYIO OYepejb HCIOJb30Bas AAHHLIE MO ATOMHBLIM
U MOJIeKYJ/IAPHEIM 00beMaM IIPOCTHIX TeT W coefuHeHHi. t3me-
HEHHA 3THX BEJUYMH N[O IEePHOAAM CHCTEMbl JaBa/l OYeHb
AIPKO BHIPAXKEHHYIO 3aBHCHMOCTb B BHJE KPHBOH CO MHOTHMH
MaKCHMyMaMH M MHHHMYMaMH.

CBoeoOpasHbiM pa3BHUTHeM MpobJieMbl aJJUTHBHOCTH (-
3HYECKHX CBOWCTB fBJIAETCH pa3paboTKa CHCTEMbI 3MIHpPHUe-
CKHX COOTHOWIEHHH /1A GYHKUME KoaduiHeHTa Hpesom.e-
HHSt — pedpakiHu.

Kak caeayer us usBecTHoil ¢opmy.inl Jlopenu—JlopenTua,
MoJieKyJisipHasi peppakuus R mpeicTaBisieT COG0H BhIpaxKeHHE
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AJISi MONBHOTO O0bema V, HcnpaBieHHoe Ha GYHKUHIO [ OT
Koa(UIeHTa TpeJOMJIEHUA 7.

nz—1

R=fVi V=M:d; f= 7. 1)

Pedpakuusa, ¢ 1pyrofi cTOpoHEI, onpejensercs noJspHaye-
MOCTBIO, KOTOpas HMeeT Pa3MepHOCTh O0beMa H ONpefeJieH-
HbIM 00pa3oM CBfi3aHa C pa3MepaMH 3JeKTPOHHOH O06OJIOUKH
aTomMoB. Pedpaknuu npeicraBasior coboii ofHy M3 HauboJee
pa3paboTaHHBIX SMINMPHYECKHX aJJUTUBHBIX BEJHYHH B COBpe-
MeHHO XMMHH. 3Haf CTPYKTYpY COeAMHEHHs, NO TabJHiam
aJJIMTHBHOCTH pedpaKUHHM aToMOB, HX TPYNN HJH CBA3efl
MOXKHO BBIYHCJIHTb €ro oOILyl0 pedpaKiHIo.

Hctopus yuenus o pedpakiiyi H3joXeHa BO MHOTHX KHH-
rax [8, 9]. Usyuenne pedpakuun Hauuxaercsi ¢ Helorona u
Jlannaca. MHorouMcneHHble aIIUTHBHBIE CXEMBl ATOMHBIX
pedpakuuii, ocHoBaHHble Ha pa3/HYHBIX (GYHKUHUAX Koadxpu-
IIMEeHTa NpPeOMJIEHHUs, MOSBUJIHCh B CEpeAHHE NPOIIJIOro CTO-
JIeTHsl. YueHHe O pepakuHH NPEACTaBasAeT co60i MHTepeCHbIH
HpUMEp CBOeOOPa3HOr0 COOTHOIUEHHS MEXIY SMIHPHUECKH
¥ TeopeTHyeckd oO6ocHOBaHHBIMH ¢opMynamH. «Baaropaps
CBOeH TeopeTHueCKoit 060CHOBaHHOCTH,—oTMeuyaeT B. B. Hodipe
[8],—popmyna Jlopenn—JlopenTa MOYTH BHITECHHNA H3
ynoTtpeGieHus Apyrue GopMyJbl yaeabHOi pedpakund. Bmecrte
C TeM OHa B pAJE C/yYyaeB XyxKe OTBEUdeT ONLITHBIM JAHHBIM,
4eM HEKOTophle Apyrue». Tak, HampuUMep, MOXeT OKas3aTbCs
ayuille 6oJiee mpocTasi, HO MeHee OGOCHOBaHHAsl TEOPETHUECKH
topmyna I'mexcrona u ana:

R=""1.m. @

YKasaHHOe OGCTOSITENBCTBO CBA3AHO C TeM, 4To caMma ¢op-
Mmysa JlopeHu—JlopeHTia He Ge3ynpeyHa B TeOpPETHUECKOM OT-
HOLIEHHH M OnMpaeTcs Ha pAj ynpoileHHH. MoxkKHO ckasarth,
YTO HaliJeHHble yKe JOCTaTOYHO NaBHO, HO He TIOATBepIKJAEH-
Hble TeopeTHueckd, O6osiee TOYHBIE SMOHpHUECKHE (OPMYJIb
Kak OBl TPOJOJIXKAIOT CTHMYJMpPOBaTh TEOpPETHUECKHe HCCIe-
NOBaHHA.

Bosbiioe 3HayeHHe B HCTOPHH Pa3BUTHS KOJHYECTBEHHBIX
SMIIHPHYECKHX COOTHOIUEHHI chirpaja TenJjoeMkocTb. Henpu-
MeHHMocThb 3aKoHa [iosionra u [ITH KO MHOTHM NMPOCTBIM TesiaM
H CcOefHHEHHSAM MOOyIMJa Y4YEHBIX HCKAThb SMIUpUUYECKHE H
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B TEpBYI0 Ouepesb aJAUTHBHbIE cooTHOmwenust. Omupasick B
OCHOBHOM Ha paboTel PeHpO, affUTHBHYIO CXEMY TEINJIOEMKO-
creit cosnan Heiimann B 1831 rony. IlpuHmun mocrpoenus
37leCb BO MHOIOM HaIlOMHHaJ 3aKOH paBHoocTaTO4HOCTH Ilpe-
Jepa. PasBuTHE 3aKOHOMEPHOCTEH TeMJIOEMKOCTH OBLIO JaHO
B paborax J[xoyss H yxe ynomuHasirerocs Komma. ®opmy-
aupoBka Komma, B TMpPHHUMIE COXpaHHBIIagcsd HO CHX IOp,
ONpefE/IsiET TEMIOEMKOCTb CJOXKHOTO COEJUHEHHS KaK CyMMy
TeIJIOEMKOCTEH 00pasylouux ero npocthlx Tes, Ilpu Gosee
TOYHOM COTJIACOBAaHHMH C ONBITOM Ji/Ifi HEKOTOPHIX 3/1€MEHTOB
BBOAATCA 3(eKTHBHbIE 3HAUEHHA.

OTMeTHM, YTO KO BTOPOH IIOJIOBHHE IIPOLINOrO CTOJETHS
OTHOCATCA M paboThl 1O AJJUTHBHOCTH APYTrHX (U3NYECKHX
CBOKCTB, JOCTATOYHO IIOJHO HM3y4YeHHBIX K 3TOMY BpEeMEeHH
(mampumep, fHaMarHeTH3M, OBEPXHOCTHOE HaTSKEeHUE).

Oco6oe MeCTO 3aHHMAIOT KOJIMUECTBEHHbe SMITHPHUECKHE
3aKOHOMEPHOCTH, BbISIBJICHHBIE HE JJIl OTJAE/bHBIX BelIeCTB,
a I/ mpoueccoB. 3iech B NEPBYIO ouepefb HAJ0 OTMETHTb
COOTHOIIEHHSl B TemoBbix 3(pdekrtax. Ilo-Bupumomy, neppas
MONBITKA CO3JaTh AAAUTHBHYIO CXEMYy TemJoBHX 3¢beKToB
npuHagnexut lOnuycy Tomceny. Ilonb3ysice coBpeMeHHBIM
A3biKoM, 0. ToMceH mombiTasncsi IPOBECTH pacyeT TENJOoT o6pa-
30BaHHsl HCXOJSA M3 IIPENNOJOXKeHH sl 00 aflUTHBHOCTH HEPTHH
casn. Taxk, Hampumep, TemsoTa OO6pa3OBaHHS YIJE€BOAOPOAA
obweit ¢opmysanl CyHp, MoxeT ObITb paccyuTaHa HCXOASl H3
SHepTHH aTOMM3aliMH yryepoia — d, BOIOpPOAa — h H 3Hep-
ruit cesseit C — H u C — C (¢, v cootBerctBenno). OueBHIHO,
4TO TEmJIoTa 00pa3oBaHUA

AH = —nd —mh + mc+ Zv,. 3)

Ilocnennuil CHMBOJI O3HauaeT CyYMMy SHEpruil Bcex CBf-
sefi C—C.

Janee, mpuHHMas psAJ YNpOLIEHUI, HanpHMep, NpPEAMNo-
JIoxKeHue o noctosincTee sHepruu csisu C — H u pewas cos-
MECTHO CHCTeMy ypaBHeHHf, ToMceH mOJY4HJI 3HayeHHs
«BKJIAJIOB» 3Hepruil ¢ u v. [locnennue mO3BOJSAIOT COCTAaBHThb
CyXJeHHe O CTPOEHHH HEKOTOPHIX coefuHeHHi. OTMeTHM, 4YTO
NOCKOJIbKY 3TH 3aKOHOMEPHOCTH OTHOCATCS K IIpoleccaM,BKJaj
CBOHCTB pacCYUTLIBaeICs 3[eCh He Ha aToM, a Ha CBA3b.

Bo BTOpo#t mosioBHHE TPOLLIOTO CTOMETHSI, KpPOMe ajju-
THBHBIX CXeM, Cpeiy SMIHPUYECKHX 3aKOHOMEpPHOCTeH Bce
GoJiblliee MECTO HAUMHAIOT 3aHKMaThb M Pas/MYHOrO THIA KOp-
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peJsiiH, T. €. COOTHOIIEHHS IBYX CBOMICTB B ONpene/eHHOM
psly. B casu ¢ sTuM ynomsHeM paborsl yuenuka JI. M. Men-
neneesa A. JI. TloThiMMUBIHA, NPOBEJEHHBIE HM B pPa3BHTHe
neprofnyeckoro 3akoHa. B pa6ore A. JI. [ToThiIMIIBIHA BHISAB-
JIEHO COOTHOILEHHE MeXX]y aTOMHBLIM BeCOM H CTENeHbIO B3aMM-
HOTO 3aMeIlleHHsl TaJOT€HOB B PeakUHfX C COMAMH IIEJOYHBIX
MeTaJlJIoB.

3acayxuBaeT Take YIOMHHaHHS Telepb COBEPIIEHHO
3a0bITasi BEJIMUHHA — CBOEOOpasHasi Mepa PEAKIMOHHON CIIo-
COOHOCTH KHCJIOT, TaK HasbiBaeMasi «XKaJIHOCTb»., B KHHre
B. OctBanbra npuBoutcsi Tabauna XapaKTePHCTHK «KaJHO-
CTH» KHCJIOT, TIOJYYEHHBIX M3 CepHHU. H3MEPeHHH caMbiX pas-
JIMYHBIX CBOKCTB: CKODOCTH peaKUMH, TeNJOT HeATpann3anuH,
PaBHOBECHBIX KOHLEHTpauuii ¥ T. A. KommerTHpyst TaGmuuy,
B. OctBanba oTMeuaer: «. . .NOPSJOK BeJHUHH, MOJNYYEHHBIX
CTOJIb Pa3/IMYHBIMM TyTSIMH, COBEPLICHHO OAMH H TOT 2Key,
H Jlanee: «TakKMM 06pas3oM, pas/MUHBIE H3MepeHHs NOKasbiBa-
10T, 4TO JeHiCTBHe KHCJOT ONpENeNAeTcs H3BECTHBIMHM KO03g-
(unMeHTaMH, HE3aBHCHMBIMH OT OCOGEHHOCTEH XHMHUYECKOTO
mpoueccay [2].

Htor MHOTOYHC/IEHHBIM HCCJIEAOBAHMSAM IO KOJHYECTBEH-
HBIM 3aKOHOMepHOCTsIM XMMHHM XIX Beka NojiBeleH B 3aMe-
varespHbIX Jekuusx Baut-Todda [10]. Banr-T'odd uerko BbI-
Jie/IsieT 3aKOHOMEPHOCTH, OCHOBAHHBIE Ha CTPOTHX TePMOJMHA-
MHYECKHMX 3aKOHAX HJIM HIeaJbHBIX 3aKOHAX, CNPaBEeNJHBBIX
B 06/1acTH GECKOHEUHO pa3pesKeHHOro COCTOSHHS. DTH 3aKOHBbI,
KaK OH BpIpaxKaercs, «cJayXaT KOHTpoJeM (aKTHYECKHX
OTKDPBITHHY.

Mur pacemorpenut b HeGOMBLIYIO 4acTh THIIHYHBIX KO-
JIHUECTBEHHBIX COOTHOLIEHHH, KOTOpble Ha IPOTSXKeHHH Go-
Jiee 4eM CcToJeTHsi paspaborasa M HCIOJb30Baja XHMHYecKas
Hayka. M3 Bcero ckasaHHOTO cjelyeT, UTO MHOTHe 3MIHMpHYe-
CKHe 3aKOHOMEPHOCTH CIOCOOCTBOBAJIM DPa3BUTHIO TEOPETHYe-
CKHX HalpaBJieHHH M BIOC/IECTBHH NOYy4YH/IN 6oJiee UM MEHee
ToJIHOe ‘TeopeTHYecKoe obocHOBaHUe. ¥Yxke B 80-X rogax c jo-
CTAaTOYHOH CTeNEeHbI0 TOYHOCTH YHA/NOCh OOBACHHTb 3MIIHPH-
YecKyro (GYHKUHIO pedpakiud. 3aKOHOMEPHOCTH B TeMJOeM-
KOCTAIX MPOCTHIX TeJ M COeNMHEHHI MOJYUH/IH CBOE€ 0OOCHOBa-
HHe B KBaHTOBOH TEeOPHH TeNJIOEMKOCTH B Hauyaje Hallero
crosierus. 3aKOHOMEPHOCTH B TeMIepaTypax KHIeHHs H KpH-
THUECKHX NapaMerpax enocofCcTBOBAIH Pa3BHUTHIO XHMHUECKOH
TePMOJIHHAMHKY H IOJYYHIH HOBOE O€BellleHHe C TO3HIMH
TEOPHH COOTBETCTBEHHBIX cocToAHHH, Bmecre ¢ TeM MHorue
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H3 3THX OGOCHOBaHHH He ObIH JOCTATOYHO CTPOTMMH M OTHO-
CHJIHCh K OTHENbHBIM YACTHBIM ciaydasM. OOWIMH MacCHB 3M-
MHPHYECKHX 3aKOHOMEDHOCTEH OCTAaBaJICS CBA3aHHBHIM C TEo-
pueH JIHMIIb KOCBEHHO.

MoxeT BO3SHHKHYTb BreuaTJIeHHe, YTO B HalIM JHH C Mpo-
rpeccoM TEOPHH CTPOEHHS BEIECTBA, YCOBEPIIEHCTBOBAHHEM
KOJIHUECTBEHHBIX TEOPETHYECKHX MeTONOB pacyera CTPYKTYp
H IPOIECCOB YHCJO SMIHPHYECKHUX 3aKOHOMEpHOCTeH Oyper
yMmeHbmaTbcA. Ha cMeHy UM JIOJKHO NMPHXOAMTBL BCe GoJibliee
4HC/I0 0GOGIIEHHH, HMEIOWHKX Moz co6olt ryyGoKHil TeopeTu-
yeCKHil (yHAAMEHT M MO3BOJIAIIIMX TNOJYYHTb BMOJHE Ha-
JEXHYIO KOJHYECTBEHHYIO KApPTHHY COOTHOIIEHHS CBOHCTB M
crpoernsi. OnHaKo XKH3Hb MMOKa3bIBAET, YTO 3TOrO HE MpOHC-
xonur. HanpoTus, 4ucio sMIMPUYECKHX COOTHOIUEHHH HEBH-
JIaHHO BO3pacTaeT, a TEOPETHYECKHE DacyeTbl MOPOH He MOTYT
GbITb JOBENEHH JO HEMOCPENCTBEHHO H3MEpPHMbIX BeJIHYHH,
€CJIH peub HJIET O JOCTATOYHO IIHPOKOM KPyTe COXKHBIX XHMH-
yeckux cucreM. OOGbsACHfeTCS 3TO MHOTHMHM NPHYMHAMH, cpe-
¥ KOTOPHIX, N0 HalleMy MHEHHIO, BaxkHeHLIHe:

1) orpomHble 3anpochkl NMPaKTHKH B OTHOIIEHHH KOJIHYeCT-
BEHHBIX XapaKTepHCTHK BewectB. CyllecTBeHHO, YTO MPaKTHKa
He IPOCTO TpebyeT NaHHbLIX OT HayKH, HO M aKTHBHO CTHMYJH-
pyeT Hay4YHble paGOoTHI MO ONpPEJENEeHHI0 HOBBIX MHTEPECYIOMHUX
ee BeJHYHH;

2) Bo3pacrTaHHe HaGopa KOJHYECTBEHHBIX (DM3HKO-XHMH-
YECKHX METOJIOB, MNO3BOJSAIOIIHX OXapaKTePHU30BATb BEILECTBO
C caMofi HeOXKHUJAHHOH cTOPOHEL. 1pH 3TOM oTAE/IbHEIE XapaKTe-
PHCTHKH OKasblBaeTcfi O4YeHb TPYAHO COTJIAacOBaTh  JPYT
C JIPYyroM;

3) HCKJIOYWTENbHOE YCJIOXKHEeHHe MPEACTaBJIeHHH O XHMHU-
YECKOM CTPOEHHH, CBSI3aHHOE ¢ HEOOXOIHMOCTBIO HCIMOJIb30Ba-
HUSl OUYEHb CJIOKHBIX (PH3HUECKHX MOJENeH U TPYIOEMKHX
MeTO[I0OB pacueTa.

Bce ckasanHoe craBuT NpoGJeMy KOJHYECTBEHHBIX 3aKO-
HOMEpHOCTeHl B XUMHH COBEpIUEHHO mo-HOoBoMy. OOpasHo Bhl-
paxasch, M3 cdepbl TEOPETHYECKOH H, TaK CKa3aTb, HaTypdu-
JIOCOCKOH BOMPOC TNEPEMECTH/ICA cefdac B INPAKTHYECKYIO
ob6aactb. HeoGxopuMocTp nosyueHHs «BO YTOGBl TO HH CTAJsIo»
KOJIHYECTBEHHBIX XapaKTEePUCTHK Hauasa HpeBajHpOBaTh Haj
3ajjauefi co3faHHA LENbHOH KapTHHBI ABsieHus. CkasaHHoe,
KOHEYHO, He CJ1e1yeT IIOHHMAaTh B TOM CMbICJIE, YTO OOlleTeope-
THYECKHE BONPOCH OTCTYNMAH Ha 3agHuil miaH. Peup wuger
JIHWIb O TOM, 4TO mpoG/eMa TeopeTHYecKoro o0GoOLIEHHS IO
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Kpaiineii mepe B 06/J1aCTH XHMHH NpHoOpesa HOBOE 3BYydYaHHe.
Mexny ONBITHBIMH JaHHBIMM H (yHIaMeHTaJbHOH TeopueH
MOSIBUJIOCH GOJIbIIIOE H BCe BO3pacTarolllee YHUCJO NPOMEXKYTOU-
HbIX 3BEHbEB, MpeJCTaBJSIOWUX COO00 BapHAHTHl AMIHpHYE-
CKHX COOTHOIUEHHH PasHOH cTeneHH pa3paGOTaHHOCTH.
PaccMoTpennio HEKOTOphIX OCOGEHHOCTEfi 3TOr0 MpOMexy-
TOYHOTO 3B€Ha W TOCBAILEHO Halle jAajibHellnee H3JOXKEHHE,

HEKOTOPBLIE OBLUME OCOBEHHOCTM
OMMHUPHUYECKMX COOTHOLLEHMHA

Hecmotpa Ha Bce cBoe pa3HooGpasue, SMIHpHUe-
CKHE COOTHOIICHHS XHMMHH MMEIOT psA OOLUIMX METONOB MOjA-
X0Jla MJIH TMPHEMOB BBIPAXKEHHS.

B nepsyio ouepeip 3T0 cnoco6 ONHCAHHS CTPOEHHS BeLIeCT-
Ba. [lefictBuTesibHO, BaxkHefiell cTayell ycTaHOBJIEHHUS BCIKOM
3aKOHOMEPHOCTH fIBJISIETCS YCTAHOBJEHHE TeX O0COOEHHOCTEl
CTPOGHHSI COeJMHEHHs, KOTOpble INpEACTaBJASAIOT HHTEpeC B
CBSI3W C €ro M3yuaeMblM CBOHCTBOM. IlockosibKy uale Bcero
jleTanbHOE 3HAHHE CTPOEHHMSA MOJIEKYJBl OTCYTCTBYET, OTPaHHU-
YMBAIOTCSA JIMIIb HEKOTOPHIMH MOMEHTaMH, HHauye ToBOpA,
Henosb3yercss o0oOIEHHas CTPYKTypa, NPHCIOCOOJEHHAs K
pell eHHIO TAHHOM 341441 H CO3HATEILHO OTPAHUYEHHAs Omlpele-
JIEHHOH cTajinell JeTanu3anuy LesIoCTHOH KapTHHEL. Tak, Hanpu-
Mep, CTPOEHHE BellecTBa MOXHO ce0e NpPEICTaBHTb B BHIE
CHCTEMBbI HECKOJIbKHX TpyNI aToMOB (paiMKaJoB B OpraHuye-
CKHX COEIHHEHHAX, «CTPYKTYpPHBIX MOTHBOB» B MHHEPaJbHBIX
BewiecTBax I T. m.). Ilpu Gosee riyGoKOH NeTanM3all¥ MOXKHO
nepedTH K TOJHOH CHCTeMe JBYLEHTPOBHIX CBfA3€H B CTHJIE
KJIaCCHYEeCKHX CTPYKTYPHBIX Gopmys. Crenylomeii cragueH
Oyzer yxe yder Gosnee TOHKHUX J€Tajieli CTPOEHHS BIJIOTH
JIO YIJIOB MeXIy CBA3fIMH H MeKaTOMHBIX paccrosHHi. Pa-
3yMeercs, TAaKOe YTOYHEHHE CTPYKTYPbl MOXKeT OTHOCHTbCS
HE KO BCEH MOJIEKYJIe B IeJIOM, a OXBATHIBATD JIMIIb OT/[E/bHbIE
ee yacTH. Bo03MOXKHO TNpOBECTH jaeTa/M3alHI0 CTPYKTYPH H
N0 MHOMY HanpaB/eHHIO, HanmpuMep, NPeACTaBHUTb ee B BHJE
CHCTEMBbl HOHOB HJIH aTOMHBIX OCTOBOB, OKPYK€HHBIX 3JIEKTPO-
HaMH MOJIEKYJ/ISIpHOH OpPOMTBI, KaK 3TO jaesaeTcs B COBPEMEH-
HBIX MeTOZaX KBAaHTOBOMEXaHHYECKHX pacyeToB MOJIEKYJl.

Bce nepeyuc/ieHHble feTaNU3aLHH CTPYKTYPhl MOXKHO TpakK-
TOBaTh KaK pas3/MuHble MeTONB (parMeHTaluH COeJUHEeHHH,
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a CTPYKTypy HJIM CTPOEHHe paccMaTpHBaTh B OOLie# (opwme
KaK cucteMy ¢parMeHToB. SICHO, YTO NpPH TAKOM NOHMMaHWH
CTpOeHHsl KpalHHM CJy4aeM SIBJSieTCA (parMeHTalus Mo aro-
MaM B BHJE CTPOYHOH GOPMyJibl, OTpaXkaroulel KauecTBEeHHbIH
H KOJIHUeCTBEHHBIH COCTaB.

Ha puc. 1 mnpencraBieHbl HauGosee yHOTpeOHTENbHEIE
THNB (parMeHTallMH COENMHEHHMEH M MX B3aMMHBIE MEepPeXOJbl.

B HCTOpHH XMMHH MOXHO BCTPETHTb HECKOJIbKO TEPMHHOB,
KOTOpble OJIH3KH K TakoMy IIOHHMAHHIO OGOGIIEHHOTO CTpoe-
HHSl Kak crmocoGa ¢parmeHtanuu. Tak, B JOCTPYKTypPHBIH me-
PHOJ LIHPOKO HCIOJIB30BAJCA TePMHMH (KOHCTHTYIHA» COEMNH-
HeHuil. «KOHCTHTynHefl» MOXKHO Ha3BaTb, HampuMep, ONHCa-
HHe COeIHHEHHS B BHJE NMPOTHBONOJ/IOXKHO 3apfKEHHBIX YacTel
no JyajucTHuecKoil Teopur bepueanyca:

NaO+-S0—,
«KoHcTutynuelly  ABIseTCA  TaKiKe THNMYeckad GopMy-
CH
na; (0.

J. Y. Mennenees, Bo3pa)kaBHIMH MO MHOTUM HYHKTaM
MPOTUB YNPOIIEHHBIX CTPYKTYPHBIX NpENCTaBJNEHHH, 4YacTo
ynotpeGnsan TepmuH «bopma» [11], BraameiBasi B Hero
CMBICJI, CXOJHBI C Te€M, KOTODBIfi BbipakaeT NOHATHe (parMeH-
Ta. B 3aBHCHMOCTH OT TOro, Kakue (yHKIMOHAJbHBE, a CJle-
JI0BaTeJIbHO, CTPYKTYpHble OCOGEHHOCTH MOJIEKYJB B NaHHOM
cJlyuae paccMaTPHBAIOTCS, OJHO H TO e COefMHeHHe HHTepIpe-
THPYETCS B BUJE Pa3/iHUHbIX «opM». Tak, HampHMep, CepHYIO
KHCJIOTY MOXHO paccMaTpHBaTh Kak WeH paja NPOU3BOXHBIX
IIeCTHBAJIEHTHEIX 3J€MeHTOB. B aToM cayuae «popma» Oyzmer
RXg (R =S). X = O, OH). Ty ke cepHYI0 KHCJIOTY MOXHO
npeicTaBUTh Kak ujeH psja cyabdoHoB X,R0O, (X = OH,
R = S). Haxonen, cepHyl KHCJIOTYy MOXKHO NpeACTaBHTb
Kak 4JeH psAja cojed © cJoXkHBIX 3pupeB MRO, (M =
= H,, R=23S).

JIlpyrHM BaKHBIM OOLIMM MOMEHTOM, XapaKTepHBHIM JJisi
BCEX CJyyaeB SMIHPHYECKHX COOTHOLIEHHH, fABJsETCA MNped-
craB/eHHe o psfe cpaBHeHHA. CrneuHduxa oO0beKTa XHMHH,
co3jamolas YCJIOBHA JIJif TIPUMEHEHHS KOJHUECTBEHHBIX Me-
TOAOB, B IeEpBYIO Ouepeib 3aK/IOUaeTcsi B CyILECTBOBAHHU
CPaBHHTEJbHO MHOTOYHC/IEHHBIX COBOKYIHOCTefl OOBEKTOB,
HMEIOILHX OIpeJe/IeHHOe CXOACTBO H OGpasyIOMUX CEPHH HJIH
panbl. CXOnCTBO MMM pa3nuyue OGBEKTOB B 3THX pAAaxX 3aKo-
HOMEPHO MEHfeTCsl H MOXKeT ObITh BBIPAXKEHO JOCTATOYHO YETKO.
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TakoBbl ToOMOJIOTHYECKHE pSAAbl OpraHMYeckofl XHMHUH HJIH
Jpyrue OGoJiee BhIcOKHE (HOPMBEI PETYJIAPHOTO YCJOXKHEHHS
gemectBa [12], psmel aHa/noroB 3/71€MeHTOB M HX COEIHHEHHI,
OCHOBaHHBIE Ha MepHoAHYecKol cucTeMe syeMeHToB JI. Y. Men-
JieJieeBa, HaKOHEI, CepHH PONCTBEHHBIX COeJHHEHHH, OCTPOeH-
Hble Ha OCHOBE pacCMOTPEHHS TeX HJIM HMHBIX OOLIMX CBOHCTB
(B3auMHOE BrITECHEHHE, THIpATalHs, KHCIOTHO-OCHOBHbIE CBOM-
CTB2, aKTHBHOCTh U T. I.). Hampumep, MOXHO ynoMsiHYyTb O
pALax BellecTB, MOCTPOEHHBIX IO NPHHIMIY MOJIEKYJAPHOTO
nopo6us. Ilox 3THM TepMMHOM IIOHHMAeTCs oOmnpeje/eHHas
OCOGEHHOCTb B 3aKOHOMEDHOCTSIX IOTEHIHAJIOB MEXMOJIEKY-
JsipHoro B3aumopeiicrus [131].

B pamxax mopoGHBIX pAJOB MJIH CEPHH M JEHCTBYIOT OCHOB-
Hble SMIHMpHYeCKHe 3aKOHOMEPHOCTH COBPEMEHHOH XHMHH.
BosbinHCcTBO KOMMYECTBEHHBIX COOTHOLIEHHH, TakKuUM oOpa-
30M, He HMeeT YHHMBEpCaJbHOIO CMbICJa M HX JeHCTBHe Orpa-
HHMYEHO TPYNNOH CXONHBIX CHCTeM. Psjpl, BHYTPH KOTOPBIX
CpaBHMBAIOTCA BellleCTBa, Pa3Hble aBTOPHl HA3bIBAIOT NO-pas-
Homy. Tak, IIHPOKO HCIOJB3YETCs TePMHH «KOppeJAllHOHHas
cepus», B HEOPTAHMYECKOH XHMMHH MOJYYHJ HEKOTOpoe pac-
NpPOCTPaHEHHe TEePMHH «IJesifia COeNHHEHHi», 3aNMCTBOBaH-
HBIH M3 fAllepHOH XHUMHH (TJeaja H30TOIOB).

CnocoGbl M3006paKeHHs] CTPYKTYPHl B BHJE ONpeeeHHOH
CHCTEMBl (H)parMEHTOB, @ TaKxkKe METOILHMKA NOCTPOEHHS DPSANOB
CpaBHEHHSl NpPEICTaBJAIT CcOo00# BaxKHeHINe MOMEHTH BCS-
KOH 3MIHPHYECKOfl 3aKOHOMepHOCTH. OT NMpaBHIBHOCTH H 060-
CHOBAHHOCTH BbIOOpa pAfia CPaBHEHHS M TOH TJyOHHBI, C KO-
TOpOH HeOOXONHMMO H JIOCTaTOYHO JAETaJH3HPOBaThb CTPYKTYDY,
3aBHCHT yClleX INpPHMEHEHHfl 3MIHPUYECKOrO COOTHOLUEHHS H
BO3MOXKHOCTH €r0 TeOpeTHYeCKOro OGOCHOBaHHS.

Cnenyer yKasaTb NpPH 3TOM, YTO BHIGOp CEpHH CHCTEM,
OXBaThIBA€MBIX JaHHOH 3aKOHOMEPHOCTBHIO, INpPEJCTaBJSET CO-
Ooii yalle BCero M caMmoe cjaGoe MeCTO TO HJM MHOH 32KOHO-
mepHOCTH. JIefiCTBHTENBHO, MHOTHE JeTaJsH, Ompeje/siollue
TPaHHIBl €e NeHACTBUA, AAIOTCA B HesBHOH (opMe, a HHOTAA
NIpeAnosaraloTcs caMo COo00H pPasyMEIOUIMMHCSH, YTO CJYXHT
noa4yac HMCTOYHHKOM HeJOpasyMeHHH M HeONpaBJaHHOH KpH-
THKH B CBfI3M CO CJIMIIKOM paCUIMPHTENBHBIM TOHMMaHHEM
JAHHOTO COOTHOLLEHHS.

INepefineM Tenepb K PaCCMOTPEHHIO HEKOTOPHIX BaXKHEHIIHX
¥ HauGosnee ynoTPeOHTENBHBIX 3SMIHPHYECKHX 3aKOHOMEPHO-
cTei, BCTpedalolMxca B coBpeMeHHOH xumuu. Haunem ¢ mpo-
crefilefi ¥ HauGoJsiee CTApOH CXEMbl — anJUTHBHOCTH.
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METOA AAAWTUBHOCTHU

[lepBoHaYaJbHEIM TUIIOM aAJUTHBHOCTH MOXKHO CUH-
TaTh TOT cJydai, KOria CBOHCTBO CJIOXKHOTO COeJIMHEHHS HJIH
CHCTEMBI HpencTaBjaseT co0ofi CyMMy CBOHCTB 00pasylollux
€ro MPOCTHIX Tes WM 6ojiee NPOCTHIX MO COCTaBY COENUHEHHH.
Tako# TUN afJUTHBHOCTH €CTECTBEHHO HA3BaTb 3J1€MEHTapHbIM.
XorTs aneMeHTapHas aiIUTHBHOCTD, CTPOrO FOBOPA, CIIPABENJIH-
Ba JIMIOb /18 MEXaHHUECKUX cMecefl, C Onpe/ieIeHHON CTeNeHblo
npub/uXKeHUs OHa peasNH3yeTc H B XHMHUECKHX CHCTeMax.
IIpumepom s/eMeHTapHON aAJIHTHBHOCTH fIBJISCTCS METOA NpPHU-
O/IMKEHHOH OIEHKH TeNJIOeMKOCTH CIJIABOB HJIM CTEKOJ IO
CBOMACTBAM COCTaBJISIOLINX X METaJJIOB HJIH OKHCJIOB.

Onnako aneMeHTapHas aAAUTHBHOCTb NPHU TPAaKTOBKE
CBOHACTB XHMHYECKHX CHCTEM NpHMEHSeTCS JIHIUb B OrpaHHYEH-
Hbix ciyvyaax. Kak Oyler ckasaHo jnasee, OHa MOXET HMETb
HHTepeC NpH aHa/u3e CBOHCTB CJOXKHBIX (DPH3UKO-XHMHUECKHX
cucTeM Kak cnocob orcueta. ['opaszo 6osbiuee 3HaueHHe HMe-
IOT aJJUTHBHbIC COOTHOLUEHHA, HCIOJb3yIolHe 3¢deKTUBHbIE
BKJIafibl CBOHCTB 3J1eMEHTOB HJIH 6oJiee NPOCTHIX COEAMHEHHH
B cBoficTBa 60siee CJIOXKHBIX.

VIHTepecHBIM mpHMepoM NEpexofa OT 3JIeMEHTapHOH aiau-
THBHOCTH K aJJINTHBHOCTH 3((eKTHBHBIX BEJHYHH (MHKpEMeH-
TOB) MOXET CJYXKHTb CX€Ma pacyera SHTPONHH TBEpPABIX Te)

Ta6nuua 2

ConocTaejieHHe HHKPEMEHTOB SHTPONHH B coelHHeHHAX (/g)
H aGCONMOTHOA 9HTPONHMH TBepAHIX METa/ioB

(sggs)

IS 8293 IS S298
Ag 12,8 10,2 La 13,8 13,6
Al 8.0 6,8 Li 3,5 6.8
As 11,4 8,4 Mo 12,3 6,8
Au 15,3 11,3 Pb 15,5 15,5
Be 4,3 2,3 Pt 15,2 15,5
B 15,6 13,6 Sc 9,7 8,3
Cd 12,9 12,4 Ta 14,9 9,9
Cu 10,8 7,9 W 15,0 7,8
Ge 11,3 7,4 Y 12,0 10,6
RHf 14,8 10,4 Zr 12,1 9,3
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[14]. CornacHo 3T0it cXeMe SHTPONHSI TBEPAOTO TeJNa PacCyH-
THIBAETCA KakK CyMma 3(¢eKTHBHBIX 3HTPONHH (HHKDPEMEHTOB)
COCTaBJIIIOILUX BellecTB, NpHYEM HHKPEMEHTHI, OTBeYaiollye
MeTa/l/1aM B COEJMHEHHSX, BO MHOTHX CJIy4afAX OKashIBAIOTCS
OueHb OJTM3KHMU K SHTPONUH METaJsJIOB B CBOGOJHOM COCTOSIHHH,

ConocrapieHue HHKpEMEHTOB [s H BeJHMYHH 3HTPONUH
S,95 AN UHCTBIX MeTaJJIOB JaHO B Tabu. 2. JIGOMbITHO OT-

METHTB, YTO B TOH K€ CXeMe B KauecTBe MHKPEMEHTOB J/isl He-
MeTaJlJIoB, BXOAALINX B COEHHEHHS, HCIOJAb3YIOTCS COBEpILEH-
HO YCJOBHBIE 3(D(peKTHBHBIE NapaMeTphbl, CHIBHO OTJIHYAOLIMe-
Cfl OT 3HTPONMU COOTBETCTBYIOMMX NMPOCTHIX Ten. Tak, Hampwu-
Mep, Aas pacuera sHTponuH AlCl; Gepercs 3nauenue 8 s
atomMa aJiOMHHHA H 6,9 — A atoma xjopa. UucTelli xJsiop
B KOH/IEHCHPOBaHHOM COCTOSIHHH HMEeT 3HaYMTeJbHO GOJBLIYI0
suTponuio. Ilpu nepexome or MeTansa OJHOM BaJEHTHOCTH K
MeTasljiaM JApyrod BasieHTHOCTH BeJqMYMHAa MHKDEMEHTa XJopa
3amMeTHO u3MensercA. Tak 3a cuer ruGKoOH CHCTeMbl BapbHpO-
BaHHA OJHMX HHKPEMEHTOB YJaeTCsl COXPaHHUTb OJH3KHE K
peasibHBIM HHKPEMEHTHl AJIfl JDPYTHX COCTaBHBIX yacTell coemu-
HeHHS.

Bonbpmoe Mecto B coBpeMeHHOH JiHTepaType 3aHHMAIOT
aJJMTHBHBIE METOAbl packerTa TemJoBBIX 3(deKTOB, BOCXOAf-
IHe K yxKe ynomuHasuedca pabote IO. Tomcena. Ykaxem na
GoJibIIoe YHCJIO METOJOB pacuera TelsoT o0pa3oBaHHs Mo-
JIEKYJI 110 SHEePTHAM HX CBA3H. B cBoeM npocTelineM BHJIE 3TOT
MeTOJ He JaeT TOYHBIX pe3y/braToB. C 1esbl0 YTOYHEHHS B
SHEPTHIO CBfA3H BBOAATCS MHOrOYMCJEHHbE MONPABKH Ha B3au-
MO IeHCTBHSA JaHHOH CBfI3H C €€ OKpYyXKeHHEeM.

AnuTUBHBIE COOTHOIIECHHS JJIS SHEPTHH CBS3H HHTEPECHHI
KaK NpHMEpbl Pa3JHYHOTO MOAXOAa K BHIOOPY (parMeHToB,
Ha KoTopble pas3bMBaloTcsi coefuneHHsi. Tak, Hanmpumep, B
cucreme B. M. Tarepckoro [15] Takumu ¢parMesTamu SiBJIS-
totest cBA3n C — Cu H — C. Tlpu sToM yuHTHIBAIOTCA HE TOJIb-
KO OCOOGEHHOCTH 3THX CBfi3ell, HO U MPHPOJA aTOMOB, CTOSILIHX
B HeNoCpelCTBEHHOM OKpyXeHHH. TaKuM myTeM OKasblBaeTcst
BO3MOXKHO BBIIGJNHTh NECATh pasHuHbX Tunos cBsish C — C.
Ha cosepiieHHO MHOM NMpHHIHMIE OCHOBAHA aJHTHBHAA cXeMa
Bencona u Bacca [16]. 3pech coenunenus paspensiorcs Ha
(parMeHTHl, BKJ/IOYAIOUIHE aTOMbl yIJepoia H KHCJIOpOa H
MX CBfI3M C BOZOponoM. [Ipu 3TOM dparMeHTsl 0GA3aTesBHO
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nepecekalorcs. HampuMep, MeTHJIOBBIH CIHPT MOXHO mpen-
CTaBUTb TaK:

ﬁ]\ \!& /1'_[ {ppaeMeHm KucAopoda
N N .:'==F:§¢-—-_ e
(H—C 0+—H)
\-——-nmi l /._ S o
H |l T ppaemenm yenepoda

UnrepecHblM NpUMEpPOM aJHTHBHBHIX MHKPEMEHTOB SiB-
JIAIOTCSA CXEMbl, CJyXKauye /s pacyeTa (GH3HUECKHX CBOWCTB
CTEKOJ S. 37iech CBOMCTBA PACCUMTHIBAIOTCA MO €AHHOH ¢op-
My.Je:

s= 2 giXi’ )

TI€ g; — «IapuuajJbHoe CBOHCTBO» (MHKpeMeHT); X; — co=
JepKUMoe JaHHOro ¢parmeHTa (okucaa). Cxema OXBaTblBaeT
BeChbMa pasJHyHBle IO HpHpoje cBoficTBa. Tak, HampuMmep,
MHKpeMeHT oKHcaa BeO, Bxoxsuero B crekso, OyaeT Takoi:

Monekyaspuslit o6bem, cud/moas . . . . . . 6,8
Tlokasaresib NMPEJOMJEHHS . . . . .« + . . . 1,595
CpenuHii JHHeHHBLIH Ko3((HIHEHT pacumHpe-

HES o« o v v v v v v v v v o v o v .. 45:1077
Monyas ynpyroctn, k2/mm® . . . . .. .. 10,9.1073
JusnexTpHueckass MPOHHLAEMOCTD . . . . . 13,8
Moaynn casura, ke/mm® . . . . . . . . . . 4,6:1073

YKka3aHHble BEJHYHHBI MOT'YT NPHMEHATBCA JJISA CTEKOJ,
conepxkauux ot 0 ¥ go 30 MosnbHBIX mpoueHToB BeO. Takum
o6pa3oM, aniuTHBHas ¢opMyJa B JAHHOM CJyuae OXBaThIBAaeT
OueHb IMHPOKUH KpyT cBoiicts [17].

CoBepLIeHHO fICHO, YTO aJJIMTHBHbBIE CX€Mbl, MONOOHBIE pac-
CMOTPEHHEIM BBILIE, HMEIOT OYeHb GOJIbIIOE MPAKTHIECKOoe 3Ha-
ueHHe B MEPBYIO cuepenb s MHXKEHepPHBIX pacueToB. Bmecre
C TeM OYeBHIHO, YTO TeOpeTHYecKoe OOOCHOBAaHHE AJJHTHBHO-
CTH BO MHOTHX CJy4asix AaTb OUeHb TPYAHO, a MOPOH U BooGIle
HeBO3MOXHO. IlosToMy B JiHTepaType cyllecTByeT cBoeoGpas-
Hasl JBOMCTBEHHOCTb MO OTHOIIEHHIO K NpobiemMe ajJHTHBHO-
CTH: Hapsdy € IUHPOKHM pacnpocTpaHeHHEM aJJAUTHBHOCTH
KaK pacyeTHOrO MeToJa OHa PelUMTeNbHO KPHUTHKYeTcs TJiaB-
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HBIM 06pasoM ¢ TeopeTuyeckux nosunuil. Tak, Banprep Xiok-
KeJlb B CBOEH IOJy4YHBILEH HIMPOKOE PacNpoCTpaHeHHe CTaTbe
TOBOPUT O TOM, YTO CYILECTBYeT «...NepeXofsilee B MaHHIO
CTpeMJIEHHE HAiTH aJJMTHBHBIE CXEMBl HJ/IM [0 KpaHHeHd Mepe
NpUATH K CXeMaM MBILIEHHs, KOTOpPhble B KOHEUHOM cyere
CBOAATCA K aJUTHBHOMY crnocoby paccMorpenus...» [18].
JleficTBUTENBHO, HEJb3s HE COTJIACHTBCA C TeM, Y4TO AJUTHB-
HocTb, OyayuM mpeACTaBJ€HAa B IpeyBeJHYEHHOH (opMe,

coeduHenue
apyniel amoal CAOXKHbIE UOHS! yacmuyHo demapus.
- CmpyKmypal
Ba0-Ti0 Ba*TL0} PomE:
Bq[ pfvp
.amamMbl o0HoamoMHsle UOHb! popManero GaneHmHas
BaTils Bo* Tut*(0%), P y({ e
Bl STe=0
~Np~
amomHele ocmobel U eeomempuyeckas
baneHmH, neKmp. cmpykmypa
L0 f?ﬂ
(0:Ti: 0

e o0

| _~

50pa U IAeKMPoHs!
B 55+TL22+3016+
+]26e

Puc. 1. HekoTtophie ynoTpeGHTe/NbHBe Crocobbl ()parMeHTHPOBAHHS CTPYK-
TYPbl XHMHYECKHX COEAWHEeHHIl.
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MOXeT NPHBECTH K HCKaXXKEHHOMY, MeXaHUCTHYeCcKOMY IOHH:
MaHHIO CBOHCTB XMMHYECKOTO COEIHHEHHS.

Bonpoc 0 MeTonoJIOrHueCKHX KOPHAX NPHHLUUNA aJAHTHUB-
HoCTH 3aTparupazcs B Jgurteparype B. M. KemposmiM [19].
HecoMHeHHO, YTO cTONb GOJBIIOH HHTEpPeC K aiJUTHBHOCTH
B NEpBOH NOJOBHHE NPOLLIOTO BeKa fBHUJCA B KaKOU-TO CTe-
NIeHH HEOCO3HAHHBIM OTpPakKeHHEeM IIpeyBeTHUEHHO MeXaHHCTHYe-
CKOrO ITIOHHMaHHfl XHMHUECKOTO COEAHHEHHS, CTPeMJIeHHS
CBECTH COeJHHEHHe K MexaHuyeckoil cmecd. Takolt B3rasg
OBl ecTecTBEHHBIM CNEACTBHEM TOCIOACTBYIOIIETO TOTAa Jya-
JIICTHYECKOTO IIpefCTaB/eHHsl, CTPEMHBIIETOCs TPAKTOBATb
COeJIMHEHHe KaK B3aUMOJIEHCTBHME YAaCTHIl C MOMOIIBIO YHCTO
¢usuyeckux cusi. Ho, ¢ mpyroil cTOpoHBI, caMHMH y4eHLIMH
3Ta OMacHOCTb JOBOJIBHO XOpOLIO H 4eTKO oco3HaBasach. Hepa-
poM peakuueil Ha JyaJHCTHYeCKyl0 TeopHio Oblna JApyras
KpalHsigd KOHUENUHMs, CTPEMHBINASCA MOJHOCTHIO PACTBOPHTD
4acTH B LeJOM (yHUTapHas Teopus).

Jlna coBpeMEHHOro COCTOSIHHSI HayKH ILIHPOKOe pacnpo-
CTPaHEHHe aINUTUBHLIX METOJOB He INpeACTaBJAeT HHKaKOH
ONACHOCTH M He AIBJIAETCA CHMITOMOM KaKHX-JHOO Cepbe3HbIX
KDH3HCHBIX fBJEHHH. AJJIHTHBHOCTH cefiuac — 3TO Cmoco6
TPaKTOBKH 3KCHNEepHMEHTaJbHBIX JAaHHBIX, KaK Mbl YBHAUM ja-
Jee, Meton MonenupoBaHusi. C OOLIEMETONOJIOTHYECKHX MO3H-
LM MOXKHO CKasaTb, YTO NpHMEHEHHE aJJHTHBHBIX COOTHOLIE-
HUIl fIBJISeTC CBOeOOpa3HbIM BapHaHTOM eCTeCTBEHHOH INpo-
Leyphl, COMPOBOXKIAMOUIEH BciKkoe H3mepeHHe. Kak oTmedasn
eme Ierenp [20], uamepenue BCAKOH MHTEHCHBHOH BeJIMUHHBI
COCTOHT B HCIIOJb30OBaHHH €€ COOTHOIIEHHS C HEKOTOPOH 3Kc-
TEHCHUBHOH, T. . aJlUTHBHOH, BEJJMIUHON, KOTOPYIO €AHHCTBEH-
HO MOXKHO H3MepfThb. Tak, H3MepeHHe TeMIepaTyphl CBOAMTCA
B KOHEYHOM CueTe K H3MepeHHI0 00beMa HJH JJIMHBI PaCIIHpAIo-
erocss Teja (TepMOMeTpHYeCcKoro BellecTBa). MoxHo mpen-
NIOJIOKHUTD, YTO BCSIKAs aINUTUBHAS CX€Ma IpelcTaBJser co6oi
NONBITKY CBeCTH HEM3MepHMyI0 IO CBOeH NpHUpOAE BEJHUHHY
HJM CBOHCTBO K H3MEpPHUMOMY, 3KCTEHCHBHOMY CBOHCTBY.

BaxHoe TeopeTHueckoe 3HaueHue npobseMa ajiHTHBHOCTH
B COBpPEMEHHOH HayKe NPHOOpeTaeT B CBA3H C PACCMOTPEHHEM
ofliero Bompoca O 3aBHCHMOCTH CBOHCTB OT cocraBa. Cxema
TaKofi JuarpaMMbl JaHa Ha pHC. 2. 3Jecb JIHHHA @ OTBeYyaeT
NOJHOH alJIMTHBHOCTU 3JIEMEHTOB, JIHHUA 6 — ONpeJeeHHOMY
OTKJIOHEHHIO OT aJJAHTHBHOCTH, KOTOpPOe MOXKHO TPaKTOBaTh
KaK yKasaHHe Ha JIONOJIHHTeJbHOE B3aHMOJEHCTBHE B CHCTEME.
PasymeeTcs, JIMHHIO ¢ MOXKHO YaCTHYHO TaKXKe CBECTH K Mps-
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MOH H paccMaTpuBaTh KakK BblpaikeHHE aJAHTHBHOCTH 3ddexe
THBHBIX TNPHYHH Y, Y.

OueBnaHO, 4TO HE BCAKAS AJAMTHBHOCTH BbIpaXKaeT OTCYT-
CTBHE KaKHuX-1u60 B3aHMOJCHCTBUI B CHCTeMe, TaK K€ Kak
OTKJIOHEHHe OT aJJINTHBHOCTH He BCerJa yKasblBaeT Ha Cylle-
CTBOBAaHHE KaKHX-TO ocCoGeHHocTell. XapaKTepHblii npuMep

%

Puc. 2. CxemMa 3aBHCHMOC-
TH CBONCTB OT COCTaBa JJisl
coepuHennit THna A, Xp,
[PH HAJHYKH S/IeMeHTapHOK
aJMMTHBHOCTH ¥ ,,yyx H

aJ/IMTHBHOCTH HHKpeMeHTOB
* *
Yar Y X

npusegeH eue J1. V. MenzgeneesbiM B ero pa6otax mo pacrBo-
pam [21]. II. K. MeHzesneeB oTMeuas, 4TO MPOCTOE CMELIEHHE
JABYX XHIKOCTeH, NPHBOASIIEE K CXKATHIO 0 CPAaBHEHHIO C HC-
XOIHBIM CYMMapHHIM OOBEMOM He MOXKeT pacCMaTpHBAaThCs
KaK XHMHMYECKoe B3aWMOJeHCTBHE, IOCKOJbKY 3TO CXKaTHe
JIETKO MOXHO OOBACHHTb YHCTO MeXaHHYECKHMH IPHYMHAMH.
Tak, ecnu o6beMBl MOJIEKYs [ABYX CMEIUMBAIOMUXCS KHIKO-
CTefi CHJIbHO OTJIHYAIOTCS, BO3MOXKHO MPOHHKHOBEHHE MAaJBIX
MOJIEKYJI B IPOMEXKYTKH MeXy Gosiee KPYIHBIMH. DTO sIBJEHHE
NPHUBEJIeT K YMEeHblIEeHNI0 00beMa IIPH CMeIeHHH, He HMeIOIIero
HHMKAaKOTO OTHOIIEHHS K XMMHYECKHM B3aHUMOJAEHCTBUSAM MeXKAy
YaCTHLAMH.

Ipu paccmoTpenun Bompoca 06 OTK/JIOHEHHSIX OT ajMTHB-
HOCTH OYeHb BaxKeH MOMEHT, CBSI3aHHBIH CO CIIOCOOOM BhIpazke-
HHSl KOHLEHTpauuH. XapaKTep 3aBHCHMOCTH JaHHOTO CBOH-
CTBA- OT KOHLEHTpaUUH OyJIeT omnpeessiTbcs, MEXKAY NPOYHM,
TeM cnoco6oM, KaKoii MCrosb3yercs IJisl BHIPaXKeHHs KOHLEH-
Tpauuy. Tak, HampuMmep, MOXHO BHIpaXKaTb KOHIEHTPAUHIO
B BECOBHIX H0JAX P, MonspHbX fonsgx N unu ob6bemHBIX V.
B xaxjoM H3 3THX Tpex CJy4aeB 3aBHCHMOCTb CBOHCTBA OT
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KOHUEHTpaluy GyfeT uMeTb pasnuuHbléi BuA. Ha puc. 3 npu-
BefleH OfMH M3 NPHMEpOB, 3aHMCTBOBaHHbI H3 paboTel [22].
Ha pucynke npeicTaBjeHa CBsi3b MeXIy INOKasaTeleM Ipe-
JIOMJIEHHSI CMECH Me3WTHJeHa ¢ H-meHTaHa. M3 pucyHKa
XOpOLIO BHIHO, YTO NpH HCIOJb30BAHHH MOJSPHBIX HoJeft
TNOJIy4aloTCs CHJIbHbIE MOJIOXKHTE/IbHbe OTK/IOHEHHs OT afju-
THBHOCTH, OGBEMHBIX J10/1€H — Majible MOJIOXKHUTE/IbHbIE OT-

Al
+Q02 | N
k3 3 v‘
¢ s Puc. 3. OTK/OHeHHe IOKa-
3artesii MpeNOMJIEHHS OT aji-
P o AHTHBHOCTH NIPH PA3JAHYHBIX
cnoco6ax BeIpaXeHHs coc-
-02} taBa mo [22].
CsHp DA CgHia

KJoHeHHA. Hakonen, mpuMeHenne BecoBBIX JoJiell 1aeT rpaduk
G OTpHLATE/bHBIMH OTKJIOHEHHSIMH. DTOT INPHME]D [OKa3biBaer,
YTO CYAHTb O B3aHMOJCHCTBHH B CHCTeMaxX [0 OTKJOHEHHIO OT
aJUIMTHBHOCTH HYXKHO ¢ OOJIBLIOH OCTOPOXKHOCTHIO.

Tem He MeHee mpH JOCTaTOMHO CTPOTOM TOAXOAE TAKOH
NpHeM OKa3blBaeTCs OYEHb [MJIOJOTBOPHBIM H HHTEPECHBIM.
IpuBeneM B KauecTBe NMpUMepa TaK Ha3bIBAEMYIO «(PYHKIUIO
B3aHMOBJIMSIHHSA», BBEJEHHYIO NPH PaCCMOTPEHHH TEpMOJAUHA-
MHKH TPOHHBIX pacTBopoB [23]. B oGuem cayyae takas GpyHk-
1Ms [pPEeACTaBJsieT co00H OTKJOHEHHe 3KCTEHCHBHOTO CBOH-
cTBa TpoiiHOro pactsopa (AG., ) OT CyMMBI 3THX e CBOHCTB
Ana OuHapHBIX pacTBopoB (AG;AG,):

AGyy = AGyy — (AG,+AGy,) )
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®yukuna AGy;  oTpaxaer B3aMMOAEHACTBHS XHMHYECKOTO
¥ MOJIEKYJIIDHOTO THIIA, NOSABJSIOUIHECS B TPOMHBIX pacTBopax.

AnzuTHBHOCTB, KOTOpasi OIMHCHIBaeT CBOMCTBA Psfa COENH-
HeHHH, OTVIMYAIOWIMXCS [0 KOJHYECTBY ONMHAKOBBIX (parmeH-
TOB (HampuMmep, COEIMHEHHA, OTHOCALIYECS K OJHOMY TOMOJIO-
THYeCKOMY pSy), MOXKHO IpPENCTaBHTb B BHJAE COOTHOLIEHUS:

y=a-4 mb, ®)

TJe M — YHCIO TPyNN; a — TOCTOSIHHAas, XapakTepHas AJs
Bcero psAjpa; b — BkJsajg B ofllee CBOHCTBO NMOBTOPSIOLIErOCA
¢dparmenTa (rpynms).

TlpuMepbl TaKMX 3aBHCHMOCTEll OTBICKAThb OYEeHb TPOCTO.
IlpuBeneM u3BectHoe mpaBujo Tpaybe — Iliok/o, CBSI3BIBalO-
ee M3MeHEeHHEe MOBePXHOCTHOTO HATSAXKEHHA pPacTBOPOB IpH
npubaBJeHNH OJHOIO H TOTO KE KOJHYeCTBa IOBEPXHOCTHO-
aKTHBHBIX BelleCTB, OTHOCAWIMXCA K JAaHHOMY TOMOJIOrHye-
ckoMy psny. Ecau BbpasuTh NOBEPXHOCTHYIO aAKTHBHOCTb
yepe3 paGoTy aacopOuuH L, TO NPaBHJIO MOXKHO BLIPA3HTh TaK:

L= L, + 625m, @

rge L, — mocrosiHHas A8 AaHHOTO PsAfa; M — YHCAO TPy
CH, [24].

YpaBuenne (6) siBnsercs npumepoM Gosiee oblero Tuma
3aBHUCHMOCTEH — KOpPEJISIHH.

METO4 KOPPENSAUWM

CnoBo «koppessiuust» UCHoJab3yeTcsi B COBPEMEHHOM
HayKe B pa3HbIX cMbicJax. B JanHOM cayuyae mojx sTHM TepMu-
HOM MOHMMaeTCsl TaKOe COOTHOLIeHHe ABYX psJOB BeJIHUUYHH,
KoTopoe MoxeT ObiTb BBIpa)KeHO B Buie OoJiee HJIH MeHee
TOYHOH (PYHKUHOHAJbHOH 3aBUCHMOCTH. B coBpemeHHOIl Hayke
TOCTPOEHHE KOPPENSIHOHHbIX CBsA3eH — ONMH M3 ynoTpebu-
TeJbHEHLIHX CNOCOGOB TPAKTOBKH SKCIEPHMEHTANbHBIX JIaH-
Hbeix. KoppensuvoHHBIE COOTHOLIEHHS B obuieit ¢opMe MOXKHO
BHIpa3UTb B BHJE CJeLyIOleH CHMBOJHYECKOH 3aIMCH:

y=9q(p). @®)
3nech p — nmapamerp, XapaKTepH3YIOLIHH NepeMeHHbI ¢par-
MEHT JAHHOTO psAla CPaBHeHHs; @ — HeKoTopas (yHKUHUS;

23



Yy — CBOHCTBO BelllecTBa, NPHHAAMEKALIEro JaHHOH Koppess-
IIMOHHOM CepHH M BKJioyaromee B cebs ¢parMeHT, oxapakre-
pusoBanHbll mapamerpoM p. Takum obpasoM, oT/IH4YHe OT ajn-
IMTHBHOCTH 3[€Cb B TOM, YTO B KauecTBe XapaKTepHCTHKH
¢parmenTa BLHICTyaeT HeKoTopblii napamerp p. Ec/in @ — nuneii-
Hasi pyHKUHS, alapaMeTp p COBNaAaeT C NapuHaJbHbIM CBOHCTBOM
¢parmenTa, UMeeT MecTo ajAMTHBHOCTb THNA (6). Ha mpakrtuke
yame Bcero (yHKUHIO CTpeMaTcsi npeobpas3oBaTh TaK, 4TOGHI
MOJYYHTh JHHEHHYIO 3aBHCHMOCTb, T. €. KaK Obl HMHTHPOBAaTb
ajuTUBHOCTb. Iloc/enHsAs NOCTHraeTcss MyTeM COOTBETCTBYIO-
mwero noxbopa napamerpa p.

[To Koppe/ALHOHHEIM 3aBHCHMOCTSIM B COBPEeMEHHOH JHTe:
parype HMeeTcsl O4€Hb MHOro paboT ¥ 0630pOB, OTHOCALIUXCS
K caMbIM pasHooOpasubiM obaactsiM. Oco6eHHO HeTajbHO pas-
paboTaHbl 3TH BONMPOCH B KHHETHKE OPraHHYECKHX peakiuit
[25, 261, xumuueckoit TepmopuHamuKe [14], Teopuu KHIKo-
creit u rasoB [27]. o mpo6nemaM KOppesiIUHOHHBIX 3aBHCH-
MOCTell M POJCTBEHHOMY BONPOCY O CPaBHHMTEJbHBIX METOAAX
HMeercsl psf 0600LIEHHH, cpefH KOTOPHIX BBHIAEJNAIOTCA paGoThl
M. X. Kapanerbsinua [28].

Koppe/nsinHoHHbIE COOTHOLUEHMS, BbIpaxKeHHHIE (OPMy.JIoH
(8), MoxHO cuntaTh y37a0BbiMH. M3 3TO# hopMy.IBI TyTEM CcOOT-
BETCTBYIOLIUX MpeoOpa3oBaHHil HJIH uepe3 H3MEeHEHHS cojep-
KaHUsA TMOHSTHS O napamerpe ¢parMeHTa p MOryT OBITb MOy-
YeHbl HeCKOJIbKO BUJOB SMIHMPHYECKHX COOTHOLIeHHH. MoxkHo
pasrpaHUYHTh CJefyIOIHe NBa THIA IapaMeTpoB p:

1) ¢yHnameHTaJ bHBIH MapaMerp, XapaKTEPHU3YIOWMH aTom
UJIH CBfI3b, BXOAsIMe Bo ¢parMeHT. Yame Bcero sto MHKpo-
CBOMCTBO (Bec aToMa, 3apsifi, pajvyc aToMa, pas/HYHbE Xa-
PaKTepUCTHKH  CBAI3ell — 4acTOTbl, CHJIOBBlE  MOCTOSIH-
Hble W T. I.);

2) nmapamerp, npexactaBJsoLMi co60H MaKpOCBOHCTBO He-
KOTOPOrO BelIeCTBA, BKJIOYAIOWIEro JAHHBIA (parMeHT B Kaye-
CTBe CBOEH COCTaBHOH YacTH.

PasGepeM cka3aHHoe Goslee noapoGHO.

dyunaMeHTaJibHBIE TapaMerp 4allle BCETO NpeACTaBJiser
co6oil, Kak yxke CKa3aHO, MHKDOCBOHCTBO. 3TO B OCHOBHOM
BeJIHYMHA, OomnpejessieMas NOJIOXKEHHEM 3JeMEeHTa B NepHOAH-
yecKoll cucteMe. Hanpumep, BblsiBieHa CBA3b MEXIY IIOJIOXKe-
HHEM I10JI0Chl TOIVIOIIEHNs paclyiaBa CMeCH HHMTPATOB IIEJ0Y
HBbIX H ILEJOYHO3eMeTbHbIX MeTa/JI0B v H 3apsAioM Z M pajuy-
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COM r COOTBETCTBYIOIHX HOHOB. DTO COOTHOIIEHHE B HECKOJIBKO
YTNPOLIEHHOH ¢opMe BHINISIHT TakK:

hv=0,34 2 13,81, )

Gopmyaa (9) cnpasBenJiuBa AJs1 KaTHOHOB C He OYeHb CHJIb-
HBIM TIoJieM, Takux, Kak Li, Na, K, Rb, Cs, Ca, Sr, Ba.
HOas Mg u Y oHa yiKe He BBINOJIHSETCS.

OcoGeHnHoCTb (hyHAAMEHTaIbHOTO NapaMeTpa COCTOUT B TOM,
YTO OCHOBAaHHasi Ha HeM KOppeJsiMOHHAasi 3aBHCHMOCTb HJIH
HOCHT cyry6o npHONHKEHHBIH XapaKTep, HJH HMEeT Y3KHe
npefenas npuaoxeHusi. O HEKOTOPHIX 3aKOHOMEPHOCTSX, HC-
No/Nb3yIOIHUX (yHNaMeHTaJlbHble Napamerpbl, Oyler cKas3aHo
IpH pacCMOTPeHHH NPob/eMBbl 3JEKTPOOTPHIATENbHOCTH.

B kauecTBe ¢yHIZamMeHTaJbHOTO Napamerpa MOTYT OHITb
HCNOMb30BaHbl M TaKHe BEJHYHMHBI, KOTOpbIE MOJY4YeHBl B pe-
3yJbTaTe HE3aBHCHMBIX HCCJEJ0BaHHH POACTBEHHBIX COEMH-
HEeHHH H mnpeicTaBjsiomue cobofi, Mo CYUIECTBY, CBOHCTBa
5THX coefuHeHHH. TakoBbl, Hampumep, 4acTOThl KosebaHHii,
HOHU3ALlMOHHbBIE NOTEHUHANbl, CPOACTBO K 3JEKTPOHY H T. IL.
IonaTHo, yto Mexny ¢yHAaMEHTaIbHEIM TapaMeTPOM H JIIOGbIM
KOJJM4ECTBEHHO H3MEPHMBIM CBOACTBOM JAaHHOIO 3J€MEHTa
HJIH COeJMHEeHHSl HeT pe3Koil rpaHuubl. FMeHHO mosToMy Mex-
[y napaMeTpaMH IM€pBOTC M BTOPOrO THIA TaKKe HET $CHO
0003HaueHHOH TI'paHHIHL.

B napamerpax BTOporo THna, T. €. CBOHCTBaX COeNUHEHHH,
cofiepKawux JAAHHBIE (parMeHT, MOXHO BHIJEJHTL TPH Ba-
puaHTa: CBOHCTBO, XapaKTepH3yiollee IaHHBIH (parMesr,
MoOXkeT OblTb TOXKAecTBeHHO H3yyaeMoMy CBOHCTBY, HO OTHO-
CHTbCS K JAPYTOMY pOICTBEHHOMY BeLIECTBY, COfepiKalleMy
9TOT ¢parMeHT. To MOxKeT ObIThb TaKXkKe OTJIHYHOE OT H3yyae-
MOTO CBOHCTBO, OTHOCsleecss K TOMY 2Ke CaMOMY BeleCTBY.
HaxkoHen, 310 Moxer OHTb HEKOTOpOe JpYroe  CBOHCTBO,
OTHOCsIIieeCs K JAPYroMy BelllecTBy.

Bce Tpu ykasaHHbIX BapHaHTa o0pa3ylOT CHCTEMY SMIIHDH-
YeCKHX KODPEJISIIHOHHBIX COOTHOILEHHH, KOTOpble MOTyT GhiTh
JIETKO TipefcTaBieHbl B Bune ¢opmya. Ilyerb y;, o6o3Hadaer
CBOMCTBO JIaHHOTO BeIleCTBa, NpHYeM nepBasd uudpa HHAEKca
CHMBOJIM3HPYET THII CBOHCTBa, a BTOpasi — THN BeLIECTBA,
K KOTOPOMY OTHOCHTCSl 3TO CBO#icTBO. Toraa nepBblf BapHaHT
KOPPeJIAIIMOHHOTO COOTHOLIEHHS MOXKHO INpeiCTaBHUTh (GOpMy-
JIoH:

Y = ¢ Yu)- (10
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3zecb HMeeTcsl B BHAY OLHO CBOMACTBO yy AJf IBYX PSIIOB Be-
IIeCTB, CHMBOJIM3HPYeMbIX HHIeKcaMHu k u [. [Ipeanonaraercs,
uTo kK ¥ [/ mpoGeraior psif 3HaueHUH, COOTBETCTBYIOIHX YJeHAM
JBYX PSOB CpaBHEeHHH. DTo nepBblil METOZ CPaBHUTEJIbHOTO pac-
yera M. X. Kapanerpsinua [28].

$lcHo, uTo coorHowenue (10) mpencrasasieT coboit pesy.ib-
TaT COBMECTHOI'O pellleHHsi JBYX ypaBHeHHH tHna (8) ¢ HcKJio-
YEHHEM TapaMeTpa, XapaKTepH3yIOIlero CBOHCTBO oOliero
¢parmeHra.

CootHowenne (10) npeacraBnsier co6of OIMH H3 HauGosee
ynoTpe6GuTe/IbHEIX [IPHEMOB CPaBHEHMS CBOHCTB PsJ0B COelH-
HeHuH. TakuM myTeM NPOBOJMTCS OIIEHOUHBIH pacyeT MHOTHX
HEH3BECTHBIX BEJHYHH JJ1 HeM3YYEHHBIX COEIMHEHHH, OIlH-
pasch Ha CBOHCTBO HM3y4eHHBIX CHCTEM, COJAEPIKallMX TOT Ke
¢parmenr.

Cepuro CXOHBIX BeleCTB yAoOHee BCEero OnpeaesuTb HCXOAA
U3 o0mux 3akoHoMepHocrtel xumuu. Tak, 3To MoryT GHIThL Be-
1[eCTBa, NMpPHHAJAMEXKallye K IBYM POJCTBEHHBIM TOMOJIOTHYe-
CKHM pPsiAaM, UJIH BeleCTBa, COEpXKalllie aToMBl, OTHOCSILHE-
¢l K OfHOH M TOi ke rpymne nepHonuueckoi cucrembl. Coor-
Howenus tuna (10) npencrasJsoT co6oH yacTo mpocThie clel-
CTBHSI aHAJIOTHi, MOJCKA3kIBAEMEIX MEepHONHYecKoll CHCTeMOH.

Hanpuwmep, cyuiecTByeT COOTHOWIEHHE MEXIY TeMNJOTaMH
o0pasoBaHuA CyJ/bG)ATOB U ceJeHATOB OAHOTO M TOro Xe psja
METaJIJIOB:

AH MeSO, = a + bAH MeSO,. a1

3pech paccMaTpuBaeTcst JBa psAa CXOAHBIX COEIMHEHHI,
cojiepXKalluX JBa pPOACTBEHHBIX 3J/EMEHTa — Cepy H CeJsieH.
B kaxgom pagy uMeercsi obwmit pparmenr — Merani. Coor-
nowenune (11) npemcraBisier coGoft OAHY M3 OeCUHC/IEHHBIX
3aKOHOMEPHOCTEH, KOTOpble MOXHO TOJYYHThb Ha OCHOBE
NEpPUOJMYECKOTO 3aKOHa, T.€. 3aKOHOMEePHOH XHMHYecKOH
aHaJIOTHH.

BTopoil BapuaHT HHTepNpeTalHH CBOHCTBA MpPENCTaBJfALT
co60i, KaK CKa3aHo, METOJ XapaKTepHCTHKH (dparmMenra ¢ mo-
MOLIBIO JPYroro CBOMCTBA TOTO XK€ BeILEeCTBa:

Yin = @ (Yan)- (12)

37ech peub HAET O CPaBHEHHH ABYX CBOKCTB Yy, Y, AJIsI OXHOTO
psaa Bemecte k. Ilpennonaraercs, 4to k mpoGeraer psii 3Ha-
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yeHuil, COOTBETCTBYIOLIUX OTAENBHLIM WIEHAM psJa CpaBHe-
HHsA. DTO BTOPOH MeTox cpaBHHTeNbHOrO pacyera M. X. Kapa-
nerbsiHa [28]).

CBoeolpasne 3TOr0 MeTOla COCTOHT B TOM, YTO OH Ipero-
JlaraeT CYLIeCTBOBaHHE KAakKoro-TO OIpejeJeHHoro (¢uauye-
CKOTO 3aKOHa, CBSI3bIBAOIIEr0 pa3/idYHble CBOHCTBA BellecTBa.
3aKoH 3TOT JEeHCTByeT B Ipefenax psla CpaBHEHHS.

Ins nosicHeHHs1 CKa3aHHOTO TpHBENEM JHHeHoe COOTHO-
IIEHHe MeX1y IMJOTHOCTBIO M [U3JEKTPHYeCKOH MpOHHIlae-
MOCTbIO, OGHapyKeHHoe [/l PANOB CXOAHBIX OpraHHYecKUX
COelMHeHHH, Hanpumep J/151 3GUPOB aJKUAGOCHUHOBBIX KHCJIOT
C.H,,+,PO(C,H;),. HIpyrum npumepoM sBiseTcss JHHEHHOe
COOTHOILCHHE MeXJIy TeMneparypoii Hadaja JHCCOLHAIUH
U TeIJIOTOH JMCCOLHAallMM MHOTHX COeAVHeHHH (KapGOoHaTHI,
cyabdaTsl H T. IL).

UactHbM ciiyuaeM ypaBreHus (12) 6yzer Tot ciyuaii, korna
CBOICTBA Y, U Y, TOXKAECTBEHHBI M OTJHYAIOTCS TOJIBKO Mapa-
MeTpaMH YCJIOBHH, NpPH KOTOPHIX OHH H3MmepeHbl. CHMBosHue-
CKH 3TO MOXHO H306pa3uTh Tak:

Yie= @ (Yir)- (13)

3nech Y1z, Y1, — ONHO H TO 3Ke CBOHCTBO, M3MepPEHHOe MpH
IBYX pasHbIX 3HAUEHHAX IapaMeTpa YCJOBHH. D10 TpeTHit
Merof cpaBHuTenbHoro pacyera M. X. Kapanerbsnuma [28].
B KauecTse mpHMepa NpHBENEeM CBA3b MeXIy BS3KOCTHIO psifa
npousBonubix tHna CgH X; X = F, Cl, Br, I, u3mepenHoit
NpH [IBYX TeMIeparypax:

n400 = 0,72"200 + 0,00043.

Cnenyer yKas3aTbh, 4TO 3aMe€Ha IlapaMeTpa p Ha CBOHCTBO
coeqruenuss B ¢opmysae (12) npexpcraBaser coGoii mepexon
OT KOpPeALMOHHOTO0 COOTHOLIEHHSI C IIapaMeTPOM, OTHOCALAM-
Cfl K ONpelesieHHOH JeTajH CTPOeHHs COeNMHEHHH HJIM CXOf-
HBIM 110 CBOFICTBaM HX pszaM (ypaBHeHue 10), K TaKoMy coorT-
HOILIEHHIO, Tlie XHMUYeCKHe 0COOEHHOCTH BeLIeCTBa YYHUTHIBAKOT-
csl yxKe B HesiBHOH ¢opme. [lefiCTBHTE/NbHO, KOPpENALHUs TH-
na (12) orpannyeHa psAIOM CXOAHBIX COefMHEHHH, HO ocobeH-
HOCTH COCTaBa U CTPYKTYPHI YJIEHOB 3TOrO PAJA yXKe He BXOIAT
B ee BLIpa)keHHe. 10 06CTOATENbCTBO COIHKACT KOPPeJIsiHIo
THna (12) ¢ yucTo Qu3HYECKHMH 3aKOHOMEPHOCTSIMH, YCTaHaB-
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JIMBAIOUUMH COOTHOIUEHHS MeX1y HECKOJbKHMH CBOHCTBAMU
BEIIIECTB.

BospMeM mJs1 mpuMepa M3BeCTHoe IpaBu/o TpyToHa,
CBs3bIBalOllee TEIVIOTY HcnapeHdss AH, c TemmnepaTypoit Ku-
neHuss T (¢ — KoHcTaHTa):

AH,= cT, (14)

dt0 npuOMHKEHHOe COOTHOLIEHHE HMeeT, KaK M3BeCTHO,
BIIOJIHE OInpefieJieHHOe (usnyeckoe 0o0OCHOBaHHE U TNPEACTaB-
asaeT coboii croco® BhIpaXKeHHS SHTPONHM HcnapeHus. Bmecre
c TeM cooTHouleHHe (14) HOCHT ompeesneHHbIN 3MITHPUYECKHH
XapakTep. XOTS TIpaHHIBI TNPHMEHHMOCTH 3TOrO IpaBHJA
06yCJ/I0BJIeHbl XMMHYECKHMH OCOOEHHOCTSIMH cHCTeM (OJ1si MHO-
THX CJydYaeB NpaBusio TpyToHa HelmpHMEHHMO), TeM He MeHee
B ¢opmyse (14) 3tu XxuMHYecKHe 0cOGEHHOCTH HHKaK He OoTpa-
xenbl. [lapamerp BelecTBa HJH (pparMenTa, HemocpeacTBEHHO
CBSI3aHHBIH CO CTPYKTYPOH, 311eCh He IpeJCTaBJeH.

CymwecTByeT MHOTO CrnocoGoB, MO03BOJSIOMX YTOYHUTD
cootHowende (14), Gosee TecHo CBSi3aTh €ro CO CBOHCTBAMH
pemiectB. Hanpumep, KOHCTaHTY € MOXKHO MHPEACTAaBHTb Kak
GoJiee CJIOXKHYIO QYHKIHIO JONOJHHUTENbHBIX CBOHCTB. DTO Cle-
JIAHO B H3BeCTHOM ypaBHeHMH ®Puiureiina:

AH =T, Ky 875+ R1InT,) (15)

3necb Ky npexncraBaser coboil TaGIHUHYIO BENHYHHY, ONpene-
JISIeMyI0 CBOHCTBAMH JAaHHOTO BemlecTBa. Kp MOXKeT GhIThb olle-
HeHa H 1O JHUINOJbHEIM MOMeHTaM. SIcHo, uTo BBemenue Kp
ABJISIETCS] TOJBKO YCJIOXKHEHHeM NepBOHaYaJbHOTO COOTHOIIe-
HHY, KaKk OBl y/JBOeHHeM napamerpa BelecTsa B ¢opmy.e (12):

Yin = @ (Yan, Ysn)- (16)

Tperuit BapHaHT KOPPEJSLUHOHHOTO COOTHOIUEHHS, Kak
CKa3aHO, 3aKJ/I0uaeTcsi B BbipaKeHHM CBOMCTB ()parMeHTta p
yepe3 HEKOTOpPOE CBOHCTBO Y, BellecTBa, B3ATOTO H3 IPYroro
psaa:

Yir = @ (Ya1), (17)

rae k¥ [ xapaKTepu3yioT COOTBETCTBYIOILiE YJeHb! JBYX PSIOB
POACTBEHHBIX COEJUHEHHI.
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VinTepecHbM npuMepoM cooTHcwenns (17) asasiotes Koppe-
JIALHOHHbIE YPABHEHHS] OPTaHHYECKOH XHMHH: HalpHMep, H3-
BECTHOE COOTHOILLEHHE MEXAY CKOPOCTSIMH INPOLECCOB B Ompe-
JeNeHHOM psiy BellleCTB M KOHCTAaHTOH paBHOBeCHS JIHCCO-
UManvH paja poACTBEHHbIX coenuHeHui [25, 261

HanomHHM, 4TO KOHCTaHTHI CKOPOCTH HEKOTODBIX IpoLec-
COB B pfALY NPOH3BOIHBIX GEH30HHOH KHCJOTHI ONPEIEe/AIOTCS
COOTHOLIEHHEM

k;

3nech k;, ko — KOHCTaHTbl CKOPOCTH HEKOTOpOH peaKIHH
H peakiHW, B3sITOH 3a CTaHAApPT COOTBETCTBEHHO; O, P — IO-
crosindple. [lepBasi KOHCTaHTa O XapakTepH3yeT 3aMeCTHTE/b,
OTJIMYAIOIWHH pearupyoliee BeLIECTBO OT CTaHAApTa, BTOpas
p — CBsi3aHa C YCJOBHAMH, IPH KOTOPHIX MPOXOLUT peakilusl.
Bausinue 3amecTuTess, T. €. OTJIMYHE JAHHOTO BelECTBA
OT CTaHJapTa, MOXKeT ObITb HalJIeHO U3 JONOJIHHTEBHOTO Npef-
M0JIOKEHHUA:

o=lg - (19)

rae K;, K, — KOHCTaHTHl PaBHOBECHS 3JIEKTPOJUTHUECKOH IuC-
CONMallHH 3aMelleHHBIX U He3aMelleHHbIX OeH30HHEIX KHCJOT
cooTBeTcTBeHHO. CaMoe CyIIeCTBEHHOe 3jech 3aKJioyaeTcs
B TOM, YTO KOHCTaHTHl O, IOJIyYeHHBIE H3 JAHHBIX MO PaBHO-
BECHIO JUCCOLHALMH KHCJIOT, MOTYT ObITh IIepeHeceHbl Ha pac-
CMOTpeHHe KHHEeTHYECKHX XapaKTepHCTHK peakuu#l, B KOTOPBIX
y4acTBYIOT POACTBEHHble OpTaHHYecKHe [TPOU3BOJHELIE.

M3 Bcero ckasaHHoro sicHo, 4to coorHowenus (18), (19)
NpeiCTaBasoT co60i XOpOIUHH NpUMep HCIOMb30BaHHS Kop-
peasuun tuna (17). 3pech Ans XapaKTEPUCTHKH CKOPOCTH
peakuHH B OIHOM DpSLy BeIUEeCTB (y,kr) HCIOJb3YIOTCA KOH-
CTaHTBl PaBHOBECHSI peaKIMH COeNHHEHHH Apyroro psana (Y.:).

Jns TOHMMaHHS METOIUKH IOCTPOEHHUS KOPpessIHOHHBIX
COOTHOILIEHHH W BbIOOpa MapaMeTpoB MNpefcTaB/asieT HHTepec
npoleaypa pacueta KOHCTaHTH 0. OueBHAHO, YTO 3TO OTHOCH-
TeJbHasl BEMMYMHA, He CBA3aHHAfA C KaKUMH-THGO KOHKpeT-
HBIMH 0COGEHHOCTSIMH CTpoeHus1 ¢parmenta. Korcranta mno
CaMoMy NpPMHLHUIY pacyera ompelesnsiercss JHIIb PALOM Cpas-
HEHHA ¥ HMeeT CMBICJA KOOPJAHHATH [AaHHOTO 3aMeCcTHTeJs
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(dparmenrta) B psany. Koncranta npepcraBisier coboft cBoe-
0o6pa3Hblii OTHOCHTE/bHBI, YCJOBHBIE MapaMerTp BellecTBa p.

OueHb XapaKTEpHBIM NPHMEPOM TAKOro K€ OTHOCHTEJbHOIo
mapaMeTpa MOXKET CJYXHTb M3BeCTHas BeIMYHHA 3JEKTpo-
OTPHLATEJNbHOCTH, KCTaTH TOBOPS, BO MHOIOM pOJCTBEHHas
KOHCTaHTe . '

Bonpoc 06 oTHOCHTeNbHBIX YCJOBHBIX NapameTpax Koppe-
JISILMH CMBIKaeTcsl ¢ npo6/1eMolt KauecTBEHHBIX NOHATHH XUMMH,
H Mbl PACCMOTPHM €r0o Ha IIPHMEpe 3JEeKTPOOTPHIATeNbHOCTH
Jlanee B CrenHaTbHOM pasjede.

Tenepp xe o6paTHMCA K HCCJENOBAHHUIO ellle OfHOr0 BaX-
HOro KJjacca KOpPeJSIHOHHBIX COOTHOLLEHHH.

«KBA3MCBOWCTBA»

Bce paccMoTpeHHBbIE Bhlllle KOppPessHOHHBIE COOT-
HOLIIEHHS] OTHOCHJIMCh K OTHEJbHBIM CBOHCTBAM MJIM OTIENbHEIM
JUICKPETHBIM COCTOSIHHSIM BelllecTBa. BmecTe ¢ TeM 1J1f1 XHMHKa
ype3BblUaHHO GOJbILIOE 3HAYEHHE MOXKET HMETb YCTaHOBJIEHHE
3aBHCHMOCTEH, NeHCTBYIOIIMX NPH HENpPEepHIBHBIX M3MEeHeHHSX
OIHOH W3 BEJHYHH.

IocTpoenne sMNMpUYECKMX COOTHOLIEHHH TaKoro THNa
OOBIYHO HJET MO HECKOJbKO WHOMY IyTH. 31eCh HCXOXHBIM
NYHKTOM $IBJISIeTCS KaKoe-THGO TeopeTHYecKH OGOCHOBaHHOE
yHHBepcaJbHoe cooTHomeHne. Ilepexon K sMnupusMmy cBo-
JUTCA K IOCTENEHHOMY BBEIEHHIO B 3Ty OCILYIO YHUBEpCaJb-
HYIO 3aBHCHMOCTb pasHOOOpasHBIX MONPABOK M IMINHPHUECKHX
MHOXHTeJefl. MeToauKa TaKoro SMIHPHYECKOro MomHdHIU-
pPOBaHHS YHHBepCaJbHBHIX TEOpeTHYeCKHX COOTHOLIEHHH mpen-
CTaBJIsleT MHOTO IOYYHTEJbHOTO, H Mbl PacCMOTPHM C 3TOH
LeJbI0 HECKOJbKO NPHMEpOB.

Haunem ¢ ypaBHenus mi1s HieanpHBIX rasoB PV = RT.
dra ¢dopmyna, ompepensieMass KMHeTHYeCKoH Teopuel, HOCHT
YHHBEpCaJbHLIH Xapakrep, TaK KaK OTHOCHTCS K MIeaJbHBIM
cicteMaM. Ee MoxHO NpUGIH3UTD K peaJbHBIM YCJOBHSM,
€CJIM BHECTH JIONOJIHUTeJIbHbIE MapaMeTphbl, OTpaXkalolue HHIHU-
BHIlyaJIbHOCTb OTHEJbHBIX BeliecTs. B ypaBHenuu Ban-gmep-
Baanbca 3To nenaercs, Hanpumep, ¢ NMOMOLIbIO MOCTOSHHBIX @
U b, CBOHCTBEHHBIX KaXIOMy OTAEIBHOMY CO@IHHEHHIO;

(P +Vi2).(V—b)=RT.
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Ho oco6uiit unTepec mpencraBaser Ajsi Hac APYrod Meron
BBEleHHS WHIMBHAYAJbHBIX XapaKTepPUCTUHK BelecTsa B ofluee
HeaJbHOe ypaBHeHHe. DTO MeTOL COOTBETCTBEHHBIX COCTOS-
HHH.

Hnesi metona ocHoBaHa Ha MOROGHH BHAa 3aBHCHMOCTeN
MEXJIy OTIEeNbHBIMH INepeMeHHbIMH, XapaKTepU3YIOUUMH Be-
mectBo. Takoe mozo6He 3aKOHOMEPHOCTEl (HO He TOXKIECTBEH-
HOCTb HX) MO3BOJIsSieT Mofo0paTh MOAXOASAILYI0 MPOLENypy,
KoTopasi, GyNyYd MpHMeHeHa K KaXk/lod 4acTHOH 3aBHCHMOCTH,
JeJiaeT ee YHHBEPCAJbHOM, OGLIeH.

Tak, B cayyae ras3oB mojoOHe BHIAA 3aBHCHMOCTEH Mexay
P —V — T pjs MHOTHX peasbHBIX Ta30B I103BOJISET CBECTH
HX K eIHHOH 3aBHCHMOCTH, €C/IH BMecTo peanbHbx P, V, T
HCII0/1b30BaTh NpHBeleHHbe 3HaueHHs. TlocaenHne MoryT GbITh
MOJy4eHbl MpPH JeeHHH Ka)KIOH H3 YIOMSHYTHIX BEJHYHH
Ha COOTBETCTBYIOLIHE KpHTHYECKHe MapaMeTphi: JaBJeHHe,
obbeM, Temnepatypy (Py, Vi, Tx): 7 = P[Py @ = V|V,
v = T/T.. TakuMm nyTem mnoJsydaeTcss yxXe YHHBEPCa/bHOE
ypaBHeHHe CJelylollero THIa:

F(p,m,t)=0. (20)

“ HeepHo cuMTaTh, KakK 3TO 4acTo [eJaioT, YpaBHEHHe
B ¢opMe npHBeneHHbIX mnapaMeTpoB (20) Kak COOTHOLIEHHe,
B KOTOPOM He yuTeHa NpHpoja BellecTBa. TakoH yder B CKpHI-
ToH ¢dopMe JaH B CaMHX NPHBEJEHHHIX NapaMeTpax, TaK Kak
OHHM BKJIIOUAIOT WHIWBHIyaJbHBIE CBOIICTBA B BHAE KpHTHUe-
CKHX BeJIUYHH.

OnHako H3BecTHO, uTo ypaBHeHue (20), mJjsf TOro 4TOOGHI
€ro NpHMeHsTb NpU Gosee TOYHBIX pacueTax, HAOJIKHO YYHTHI-
BaTh elle PpsAJ JONOJHHUTENbHBIX HHIMBHIYAJbHBIX CBOHCTB:
GbaKTop, OnpeessoHiA CHMMETPHIO MOJIEKYJT, X HOJNSPHOCTD,
noasipusyeMoctb 4 T. . Ecsu cuntath, 4yto cooTHowenue (20)
SIBJISIETCS TEOPETUYeCKHM, TO BBELEHHe B HEro YNOMSHYTHIX
BHIIIIe JONOJHHUTEJbHBIX 11apaMeTpPoB SIBHO MNEPEBOJHT €ro B
pPaHT SMOHMPHYECKHX COOTHOLUEHHH.

[Mpouenypa, mono6Has MeTOLYy COOTBETCTBEHHBIX COCTOS-
HHH W npejcTaBjsollas co6od cBeleHHe YAaCTHBIX 33aBHCHMO-
CTell K o6Lledl myTeM BKJIIOYEHHs JOTOJHHUTEJNbHBIX XapaKTepH-
CTHK NPUPOIb! BELIECTB, HCIIONB3YETCS B psifie APYTHX CJIy4aes.

Tak, HampuMmep, CXOACTBO TeMIepaTypHBIX 3aBUCHMOCTeH,
TerJIOeMKoCTell 1/11 MHOTHX BelllecTB (pHC. 4) mo3BoJisieT CBe-
CTH HX K OIHOH 3aBHCHMOCTH, €CJM IPHMEHHTb CBOEro poja
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«TpHBeNeHHYI0 TeMmnepatypy» BemiectBa 0/T. 3gech 0 — xa-
paKTepuCTHYEeCKas TeMIepaTypa, OTpaKawouiasi OTHOCHTEJb-
HYI0 crnoco6HOCTb KosneGaHHH K BO30YXKIEHHIO HJH, HHBIMH
CNIOBaMH, BeJIMYMHY TeMmIepaTypHOro KBaHTa  KosiebaHHs
k6 = hv. Uem Gosblle 3TOT KBaHT, TeM 0oJjiee BHICOKAs TeM-
nepatypa TpebyeTcst AJsi Bo3OyxneHus KoseGauus. Hecmor-
ps Ha SICHBIH (HU3MYECKHH CMBICJ, XapaKTepuCTHYecKas TeM-
nmepatypa 0 mpexcraBisieT co0off OYeHb CJIOXKHOE TMOHSTHE,
TEOpeTHUeCKHH pacyer ee CONpsKeH ¢ G0JbLIIMMU TPYAHOCTSMH.
[TosTomy 6 yacTo ompenessercs myTeM NPOCTOro noabopa Hau
C TOMOLIBIO BCIIOMOTaTe/bHBIX SMIHpPUYECKHX (OpMyI.

8 Pb

Puc. 4. llono6ue Buaa 3a-

BHCHMOCTH  TeNJIOEMKOCTH

OT TeMIepaTyphbl AJIs HeKO-
TOPBIX TBEPALIX TeJl.

R T g

Hrak, cosmaercsi cuTyauHsl, Korja HeIOCTaTOK YHHBep-
caJbHOH 3aBHCHMOCTH KaK Obl BO3MellaeTcsl 3a CYeT BKJIIOYe-
HHS1 B QOpMYJy «NPHBEAEHHBIX» BEJHYHH, OTPaKalOUUX HHIH-
BHIyaJbHBle CBoificTBa BeulectB. Takoii mnpueM, HMeIOMHN
B psjle CJIydaeB TeopeTHYeCKoe OOOCHOBaHHME, HHOTJA BKJIO-
YaeT 3MINHpPUYECKHe MOMEHTHl H JIEKHT Ha I'DaHH MEXIy Teope-
THYECKHMH H  SMOHPHYECKUMH COOTHOLIEHHSMH.

B coBpemeHHOl Hayke H3BecTE€H ellle OJMH METOj, pOJ-
CTBEHHBIIl MeTOoJy COOTBETCTBEHHBIX COCTOSIHMH, T€ OCYLIECT-
BJSIETCS COXPaHEHHe YHUBEpCa/JbHOH 3aKOHOMEpPHOCTH NyTeM
nof6opa COOTBETCTBYIOIIMX CHelMaJbHO pacCUUTAHHBIX Be-
auyuH, Peub uaer o6 H3BECTHOM METOAE aKTHBHOCTH HJIH Me-
Toze 3()PEeKTHBHBIX BETHUYHH.

MeTon akKTHBHOCTH ILIHPOKO MPHMEHSETCS B TEOPHUHU PacTBO-
pOB. DTUM IyTeM yIaeTcsl COXPaHHTb ypaBHEHHe /IS HAealb-
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HBIX CHCTEM B TeX CJ1ydasX, KOTJa CHCTeMbl CHJIbHO OTJIHYAIoT-
ca oT ujeanpHoctdH. Hanpumep, B m3BecTHOM ypaBHeHHH IJif
TMOTEHIHaNa 3JEKTPoJa B BONHBIX pacTBOpax E BMeCTO KOH-
LIeHTPALHUU ¢ MpeJCTaB/IsieTcss aKTHBHOCTb a:

E=Eo+>" lga, (@1)

a=y-c

31ech n — 4HC/IO 3JEKTPOHOB, YYaCTBYIOUHX B peakUHH;
vy — KoappHuHeHT, Ha KOTOpHIH C/efyeT YMHOXHTb KOHIEH-
TpauHIo, IJs TOro YToObl MOJYYHTb AaKTHBHOCTb y+C = G,
OH NpeJcTaBJsieT co00i Mepy OTK/JIOHEHHSI CHCTeMBbl OT Hiealb-
HocTH. KoadduieHT akTHBHOCTH BBIYUC/SETCS [0 ONpeJeseH-
HBIM TIPaBHJIaM H MOXET OBITb IMOJyYeH Ha OCHOBE COBEpPIIEHHO
HE3aBHCHMBIX ONBITOB. Tak, €ro MOXHO NOJYYHTh, HCCIeLys
JaB/leHHe napa, TeMIepaTypbl 3amep3aHHs, PacTBOPHMOCTb
U, pasyMeeTcsl, 3/EKTPOABHXKYIIHEe cH/bl pacTBopoB. CoBpe-
MEHHAs TeOpHsl PacTBOPOB IO3BOJISET B pPsjJe CAyyaeB pacCyH-
TaThb KO3(QHUIHEHT aKTUBHOCTH H YHCTO TEOPETHYECKHM ITyTeM.
OnHako SMIMPHYECKHH XapaKTep NMOHATHS aKTHBHOCTH Bce e
OCTaercsi JOCTaTOYHO IPKO BEIPAXKEHHBIM.

[NapannenpHo MeTopy aKTHBHOCTH B TEOPHH pPacTBOPOB
NpH pacueTe pPaBHOBECHS B Ta30BbiX CHCTEMaxX HCIIOJNb3yeTcs
TMOHSATHE JIETY4eCTH, KOTOpoe MpejAcTaB/seT co60H «HClpaBJ/eH-
HOe» JiaBJleHHe. Y MHOXKEeHHe peasbHOTO AaBJIeHHs Ha HEKOTo-
PHIi MHOXHTEIb  NPHBOAMT K BO3MOXHOCTH TOACTAHOBKH
COOTBETCTBYIOLEHl BEJHYHHB B ypaBHeHHE IJIf HIeaJbHbIX
ra3oBbIX CHCTEM.

Cpoeo6pa3HbIM BapHaHTOM METOAa AKTHBHOCTH fIBJISETCS
MeToluKa »s(deKTHBHbIX mnapamerpoB. Tak, Hampumep, H3-
BecTHo, yTo Teopus H. Bopa paer mpaBusibHBIE KOJIHYECTBEH-
Hble 3HaYeHH§ dHepPTHHU 3JeKTPOHa JIMIUb /IS aToMa BOAOpOAa
WIH JJI HOHOB, COJepXKallMX OAUH 3JeKTpoH. Hanomuum,
uto popmyna H. Bopa ans sHepruu umeer BHA:

_ met Z2
T ORT “hz e
3pecb m, e — Macca M 3apsii 3/eKTpoHa; Z— 3apsif fAApa
aToMa; n — HOMep YpOBHS, Ha KOTOPOM HaXOAHMTCS AAHHBIH
3JIEKTPOH.
XoTs 1/ MHOTO3JEKTPOHHBIX aToMoB ¢dopmyJsa H. Bopa
HempuUMeHuMa, TeM He MeHee el MOXKHO BOCIOJIb30BaThCH,
€CJIH HMCKYCCTBEHHO H3MEHHTb BeJHYMHY 3apaja TakK, 4TOOH
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OHa NpU NOACTAaHOBKE B KJaccHyeckylo qopmyay jaBasa Obl
HYXKHOEe 3HaueHHe SHePTHH. DTy SHEPrHi0 MOXKHO OIPEJe/HThb
M3 He3aBHCHMbIX ONBITOB. B Takom ciyuyae ¢opmysna H. Bopa
OyneT BbIIVISAETh TakK:

2
E=mes Do 22)

2h% " n? s

rae Z,p — 3bdeKTHBHBIH 3apsj, NpeacTaB/AAOUHA coboil,
pasymeercsi, SMIHPHYECKH MOAOOPAaHHYIO BEJHYHHY, KOTOPYIO,
OJIHAKO, MOXKHO ONpeNe/UTh U He3aBUCHMBIMH crloco6amu.

CB0oeo6Gpa3HbIM IPHEMOM CBeIEHHS HHIMBHAYAIbHOI 3aKOHO-
MEepHOCTH K OOlLeH ‘C/1y?KUT TaKXe M TaK Ha3blBaeMbIH «KO3(-
¢unuesT addUHHOCTHY (POACTBEHHOCTH).

$lcHO, YTO MeTolbl COOTBETCTBEHHDBIX COCTOSIHHH, aKTHBHO-
ctH 3(h¢eKTUBHBIX BEJIHYMH H T. . MMEOT MHOro o6llero H
CBOIAITCS K 3aMeHe peaJbHOrO CBOHCTBA HEKOTOPBIM BHJIO-
H3MEHeHHbIM CBOMCTBOM, KOTOpOE MOXHO Ha3BaTh «KBa3H-
CBOHCTBOM». Takoe HaHMEHOBaHHE KaxeTcsl Lesecoo0pasHbIM,
TaK KaK yKasplBaeT Ha POJCTBO 3THX MPHUEMOB C QUeHb IIHPOKO
PacrpoCTPaHEHHEIM B (PH3HKe METOJOM TEeOPeTHYECKOIo KOH-
CTPYHPOBaHHSl TaK Ha3blBaE€MBIX «KBasHuacTHil». TakoBwl, Ha-
HpPUMED, XOPOLIO H3BECTHbIE KBa3HYaCTHIIL! OHOHBL. DTH «4acTu-
1IbI» BBEEHbI /151 TOT0, YTOObI ONHCATh KoJieGaHHs aTOMOB B TBep-
Jom tese. [lpenmosaraercs, uyto KosneGaHHsi, o6Gpasyloiue
3BYKOBBbIE BOJIHbl, MOXKHO NpEICTaBUTb B BHIE YacCTHL, CBO-
6OHO JBUTAIOMIMXCS BHYTPU TBepAoro Tesa. MHorue cBoicTBa
TBEpAbIX T€J MOXKHO OIHCATh, €CJMH paccMaTpUBaTh CBOe-
o0pasHbiil «pOHOHHBHIE Tas», Kak Oyaro OBl CyILIECTBYIOLIMI
B TBepoM BellecTBe. JII0GONBITHO, 4TO (JOHOHHI B OTJIHYHE OT
OOBIYHBIX MOJIeKyJsl 006JafaloT TeM MHTEPEeCHBHIM CBOHCTBOM,
YTO HX KOJHYECTBO pacTeT C TMOBBLILEHHEM TEMIEepaTyphl.

AHanoruyusl ¢oHoHaM u Jpyrue 3h@deKTUBHblE YaCTHILI
(KBa3M4aCTULE)) — MarHOHB!, SKCHTOHBI, MJa3MoHHl [29].

[lpunuMass Bo BHHMaHHE OUYEBHIHYIO aHAJIOTHIO MeToja
KBa3H4yaCTHIl ¥ OMHCAHHBIX BhblIE NPUEMOB BBeleHHS 3ddek-
THBHBIX BE@JIMYHH, aKTHBHOCTEH HJIH COOTBETCTBEHHBIX COCTOSA-
HHA, MBI U [pejJaraeM HasblBaTb BCIO COBOKYITHOCTb 3THX
METOJIOB METOJOM KBa3HUCBOHCTB.

YKasaHHBI TNpHEM MOXKHO CHMBOJIHYECKH IpeACTaBHThb
C NMOMOIIbIO ciIefymolle#t 3anucH: ¢ (y*, x) = 0. (23)
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3neck y * — KBA3UCBOHCTBO; X — HENPEPHIBHO MEHSIOMAAC
BejquunHa, CHMBOJ y* MoxeT o603HayaTh He OJHO CBOHCTBO,
a TakXKe oIpejeJeHHBI KoMIsekc cBoicTB. [lepexomy or
peanbHOTO CcBOMCTBA (MM KOMILIEKCa peasbHbIX CBOHCTB)
oTBeyaeT  cBoeoOpasHasi  omepauds  «yHHBEpPCAJH3ALHH»:
My = y*. Dra onepanus H InpejcraBisdeT coOoi BBejeHHE B
GopMyJTy TeM HJIH HHBIM COCOGOM MOJYYEHHYIO HHIMBHAYyaJlb-
HYI0 XapaKTepHCTHKY JaHHOTO BellecTBa, Oymb TO KpHTHYe-
CKHUHl mapamerp, KoahdUIHEHT aKTUBHOCTH, K03hdHIIHEeHT
appunHocTH W T. . CMbICA oOnepauuH yHHBepcaiH3anuH,
TaKuM 06pa3oM, CBOAUTCS K TOMY, YTOOBI COXPaHHTb yHHBep-
caJIbHYIO 3aKOHOMEpHOCTb. B psane cayuyaes «onepatop yHuBep-
ca/u3anuKy onpefessercss oOpaTHBIM pacyeToM — 4epe3 H3y-
yeHHe HaOJIIOJAeMbIX CBOHCTB M COOTBETCTBYIOIMIEH «IOATOHKH®
BeIUYMH K YHMBepcasbHOH 3akoHoMepHoct. UYaie Bcero
HCIOJIb3YyeTCs OJHOBPEMEHHO KaK MpPAMOH, Tak U o6paTHEIA
IOyTH OLEHKH.

CyuecTBeHHO, 4YTO BO MHOTHX CJydasx Ja)ke MeToioM
KBa3HCBOHCTB He YJAaeTcsl IOJNYyYHTb JOCTaTOYHO YHHBEpCab-
HO 3aBHCUMOCTH. B 3ToM cayyae npuxoxutcs mnpuGerathb
K pe3KoMy OrpaHHyeHHIO 006/JacTH NpHMEHEHHS 3aKOHOMep-
HOCTH, T. €, TOTO psja BellecTs, AJs KOTOPBIX OHa CrpaBe]-
qaupa. Yalle Bcero npu 5TOM 3aBHCHMOCTb CBOJHTCS K COOTHO-
LIEHUIO MeX]y CBOACTBaMH ABYX BemecTB. C NOMOIUBIO NpUMe-
HEeHHON HaMH CHMBOJIHKH TaKO€ COOTHOIUIEHHE MOMKeT OGBITb
mpejcTaBieHo caenyioleii gopMyJio:

@ (Y11, Y12, X) = 0. (24)

31ech @ CHMBOJIM3HpYET CEpHIO CXOAHBIX (PyHKUHH, pa3iuu-
HBIX JJIf1 Ka)KAOH maphl BelecTB 1 M 2; ¥ — HENpepLBHO Me-
Hsomeecs: cpoiictBo. Popmyna (24) BepaxkaeT MeTop Cpas-
HEHHSl OJHOTO CBOMCTBAa Yy IBYX BeIUECTB IIPH HeNpepbIBHOM
H3MEHEHHH HEKOTOpPOro IMapameTrpa. ITO YeTBePTHH MeTox
cpaBHuTesnpHOro pacyera M. X. Kapanerssnua [281], mupoko
HCIIOJIb3YEMBIH TNPH PAcCMOTPEHHH CBOHCTB MHOTHX CHCTEM,
CymiecTBeHHO TpH 3TOM, 4TO HauGosiee yNOOHBIM HpPHEMOM
OKa3blBaeTCsi CPaBHEHHMe CBOHCTB HHTEpPECYIOUHX BEIIECTB CO
CBOMCTBOM OJHOTO H TOrO XK€ BeLIeCTBAa, B3ATOrO B KayecTse
cTaHjpapTa. '

[IpuBeneM B KauecTBe IpHMepPa COMNOCTABJIEHHE SHTPONHH
psiia XJOPHIOB C 3HTPONHEH YeTHIPEXXJIOPHCTOTO YrJepoaa
B COCTOSIHMHM HfeaJibHoro rasa [14] (puc. 5). Ilpsmble nuniu,
noJiyyamouidecss NpH TaKOM CONOCTaBJIEHHHM, DPacroJararrcs
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3aKOHOMEPHO, NPHYeM JJS POACTBEHHBIX BElIeCTB OHH ofpa-
3yIOT SICHO BblpaKeHHble ceMelicTBa. Pasymeercs, ¢yHKUUE,
CBfI3bIBAIOIHE MEXIY cOGOH CBOfICTBA CpaBHHBaeMbIX BELIECTB,
MOryT ObiTh Ji0ObIMH. B coyuae, mpeacTaBjeHHOM Ha pHC. 5,
3T0 JHHEeHHble (YHKIHH.

3ameTHM, YTO XOTSl KaxABIH pa3 COMOCTaB/IAIOTCA Naphl
BeIlleCTB, TeM He MeHee peub HJET O CPABHEHHH CO CTAHAaPTOM
NOC/IeI0BAaTeIbHOCTH  L@JOH  CePHH CXOAHBIX  COeNXMHEHHH.

(57 - S298)x

(57 -S298)ccey

L Il — ol 1
@ 400 600 1000 1400 °K

Puc. 5. CooTHoweHHe MexAy pasHOCTAMH SHTPONHH NPH AaHHOH

TeMnepatype H npH KOMHaTHOfi ANs cradjaprtHoro semecrda CCl,

(y,4) ¥ ApYrHX BellecTB (y,,). Buusy rpaduka npuseseHa wxana He-
NPEPHIBHO MEHAIOLIETOCS CBOACTBA — TeMnepaTypH (x).
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B kaxpou ciydae AJs KaXKHoH mapel BelecTB MOJy4yaercsi
€BoA (QYHKIMSA, ONHAKO 3TH QYHKLUHH CXOAHBI (Pg).

OrpanuueHue oOLlefi 3aBHCHMOCTH MOXKET OBbITh [IPOBEIEHO
N0 JIHHUH CYXKEHHS YHCJIAa CPaBHHBAeMBIX BELIECTB O OJHOTO.
I[Tpu sToM conocrapasiioTca yxe asa cBoiictBa. CooTBeTCTBYIO-
mas ¢opmyJa npHoGpeTaeT BUL:

@r (Y115 Y21, %) = 0. (25)

[To knaccupuxkauun M. X. KapaneTbsiHua 3T0 NATHIE MeTox
CPaBHHTEJIbHOIO pacyera: CpaBHEHHEe 3HaueHHsi ABYX CBOMCTB
OHOTO BeleCTBA IIpH HENPEphIBHOM H3MEHeHHH mapamMerpa
ycaoBuil. Pasymeercss, H B 3TOM cjyuae BHL (QYHKUHH Q)
ompefessieTca NpPHPONOH BelllecTBa, HO JJIsi CEPHH BelIeCTB
3TH (YHKUMM NOAoOHBI, 4YTO, OYEBHAHO, SBJIAETCH TaKxKe
IIaroM K YCTaHOBJIEHHIO YHHBEPCAJbHOH 3aBUCHMOCTH.

Ilpumepamu cooTHoleHHH (25) MOryT GHITb 3aBHCHMOCTH
MeXKIy CKOpoCThio 3ByKa U u Tenuoroit napooGpasosauus AHV,
yHeJNbHBIM 06beMOM V M BA3KOCTBIO V). Y Ka3aHHbIE COOTHOLLE-
HHSl CIIPaBelJIMBbBI B ONpPENeNeHHOM HHTepBaje TeMIeparyp.
Mx wMartematuyeckoe BhIpaxkeHHe cieayioLlee;

U=a -V AHy; (26)
b
n=VTco (27)

KoncrauTtsl a, b, ¢ onpefensioTcs NMPHPOJOH BeLIECTB.
CeoeoGpa3HbIM . BADHAHTOM 3aBHCUMOCTH (25) dBisercs
COOTHOLIEHHE MEXAY OJHHM W TeM K€ CBOHCTBOM JaHHOrO
BELIECTBA, M3MEPEHHOM IpH ABYX Pa3HBIX 3HAYCHHSAX OLHOrO
mapaMeTpa YCJOBHH M INPH MepeMeHHOM 3HauyeHHH ApPYroro:

9 W11, Yy %) = 0. (28)

Hanpumep, cyllecTByeT 3MNHpHYECKOE COOTHOLIEHHE MeXAy
3HaueHHsMH BsA3KocTH npu 25 u 30° C mast pacTBOpoB yKcyc-
HOH KMCJOTH NPH PasHbIX KOHIEHTPauHusAX. 3echb poJb Yy
M Y|, Urpaer Bs3KOCTb NPH ABYX TeMmmepaTypax, pojb X —
KOHUEHTpAlHUA.

OmnucaHHbIE METOIBl KOPPEJISIIHOHHEIX 3aBUCHMOCTEH MOTYT
6biTh MpEeCTaBJIEHBl B BHJE CXeMbl, OTPaXKaloLleH HX B3aUMHLIE
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oTHowenus. Ha puc. 6 cnpaBa naHbl 3aBHCHMOCTH, CrpaBef-
JIMBble 1JIs1 Psiia BEIUECTB, CJeBA — 3aBHCHMOCTH, OrDaHHYEH-
Hble IByMs] HJIH OJHHM BEIlIeCTBOM, HO NPU HA/JHUHH HENPEephIB-
HOro HM3MEHEHHS HEKOTOpPOro Iapamerpa.

XUMUYECKHME MNMOHATUA
U SMNUPUYECKUE COOTHOLLEHMUA

Kak yxe cKaszaHO, cHCTeMa 3MIHPHYECKHX COOT-
HOIIEHHH B XHMHH HMeEeT HeloCcpeACTBEHHOe KacaTesbCTBO
K XHMHYECKHM TOHATHAM, KOTOpble TaKXKe BO MHOTHX CJydasx
HOCAT SMIHPHYECKHH XapakKTep M, CJefoBaTeIbHO, 0GYC/IOB-
JIeHbl TeMH 3Ke orpanuyeHHsiMH. Pasymeercs, npoGsieMa XHMH-
yeCcKMX MOHATHH — 3To oco0as GoJibluasi TeMa W B pamKax
HacTosell paGoThl ee TPYAHO H3JOXKHTb JOCTAaTOYHO MOJIHO.
IlosToMy MBI OrpaHHYHMCS 3€Ch TOJBKO OJHHM, KaK HaM Ka-
KeTcsl, XapaKTepHbIM INPHMEPOM XHMHYECKOro IOHATHA —
MOHATHEM 3JIEKTPOOTPHILaTeIbHOCTH.

PaccmatpuBasi HCTOpHIO yueHHs 06 3JeKTPOOTpHLATeNb-
HOCTH H €ro COBPEMEHHOe COCTOSTHHE, MOXHO XOpOLIO BHIETh
To cBoeoGpa3Hoe M BO MHOIOM IPOTHBOpEYHBOE IIOJIOKEHHE,
B KOTOPOM OKasblBaloTcs OOLIMe XHMHYECKHE KOHIEMNLHH,
ONMpalolKecss Ha MHTYHLHUIO XHMHKa H KJacCHYeCKYIO CHCTe-
My HayKH, HO BMecTe C TeM HyXnamouuecs B (H3HYECKOM
obocHoBaHHU. TaKOBEI BaJleHTHOCTb, KHCJIOTHO-OCHOBHbIE CBOfi-
CTBa, peaKLHOHHas CIOCOOHOCTb M Ap. B kparkux cioBax
3TO NOJIOKEHHe MOXKeT ObiTb XapaKTepPH30BAHO ABYMSI B3aHMO-
HCKJIIOYAIOUMMHCS BBICKA3bIBAaHHSIMH: «HEIPHIOQHOCTbY H «He-
3aMEHHMOCTby». $IBJfieTCA JIH TaKoe COCTOSIHHE MePeXOIHBIM
# B GuuKailiiee BpeMsi B Hayke chopMupyercs cHcTeMa GoJiee
COBEpIIEHHbIX MOHATHH, a CyLIeCTBYioLIMe HblHe GyJIyT NMpOCTO
OTOpOLLIEHB!, HJIH NMpOU30iJeT Gosee cJOXKHOE B3aHMHOE Mpo-
HUKHOBEHHE TOHATHH, HAXONSIIMXCA Ha PasHbIX YPOBHAX,-
nokaxer Oynymee. Tak MM HHaye cefyac Mbl BBIHYXKJEHHI
MHPHTBCS C TaKHM IoJoXeHHeM. KcrTatH ckas3aTh, OHO CBOH-
CTBEHHO He TOJIbKO XUMHM, HOH GOJILIIMHCTBY Hay4HHIX JHMC-
IMIJINH, H3y4YaoUux ¢yHIaMeHTalbHble MpobJeMbl MPHPOAEL.

BosBpalasch K MOHATHIO 3/1€KTPOOTPHLATENbHOCTH, OTME-
THM B NEpPBYIO Oyepelb, YTO OHO BO3HHMKJO MOYTH cpasy MocJe
¢GopMyJIHPOBKH aTOMHOH TeopHH B Hadase XIX Beka H uMeer
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3a co6oii, TakuM 06pas3oM, yxke noatopacra Jet ucropuu [301.
Konenw XVIII u nepeoe necsitunerde XI1X Beka Obuid, Kak
H3BECTHO, 3MO0XOfl BCeoOlUero yBJEUeHHUs «rajbBaHHYECKUMH
SIBJIEHHSIMH», MOIBl HA 3JIEKTPHYECTBO. DJIEKTPHUECTBO Kak
HOBBIH ISl HAYKH ()eHOMEH NbITaJHCh MCHOMNB30BaTh AJs1 00DB-
SICHEHHS] H TeOpPEeTHYecKoro OOOCHOBaHHS NPAKTHYECKH Bcex
sBJeHuH mpuponbl. VIMeHHO Torza BO3HHKJA MBIC/Ib CBA3aTh
H jJaxe OOBACHHTb ICHO BLIPAXKEHHBIH Nyasu3M XHMHYECKHX
3JIeMEeHTOB (MeTaJlibl — HeMeTaJlIbl) AYaju3MOM 3JeKTpHuye-
CTBa (HOJIOKHUTEJBHBIH U OTPHLATENbHBIH 3apsn). DTa MbICIb,
Jermasi B OCHOBY «nya/aucruueckoid Tteopun» M. 51. Bepue-
Juyca, MOpOAMJA Ty HEHCCAKAeMyI0 «3JeKTPOXHMHUECKYIO
TPaJMIUIO», KOoTopas, TO YCHJHBascCh, TO ocsiabeBasi, MpOHH-
3bIBaeT XHMHMYECKOE MBlJIEHHe B mocnenywoomue 150 Jer.
Brlwe yke Gbla ciyuail pacCMOTpeTh OfMH H3 CTAPUHHBIX MpPHU-
€MOB YCTaHOBJICHHSI KOJMYECTBEHHOTO COOTHOIIEHHSI MEXLy
3JIeKTPHUECKHMH CBOHCTBAMH 3JIEMEHTOB, T. €., 10 CYLIECTBY,
3JIEKTPOOTPHLIATENbHOCTIO, pasdpaGoraHHbix A. M. ABorazpo.
He npocnexuBas panbHefimylo HMCTOPHIO 3TOr0 MOHATHA,
nepeiizieM K GoJsiee HOBbIM B3TJIsjlaM, BbICKa3aHHBIM B 30-X To-
Jax Hamero Beka JI. [losmunrom. HamomuuMm, uto corsacHo
JI. TlosuHry, 3/1€KTPOOTPHLIATENBHOCTD ONpee/IsieTcs KaK Mepa
OTKJIOHEHMs] 3HEPTHH CBSI3H aTOMOB IBYX pPa3HBIX 3JEMEHTOB
e (A — X) or cpenHero apH(METHYECKOTO BSHEprHH CBsizefl
MeX]y HmapamMi ofHHaKeBbiX atoMoB € (A — A), ¢ (X — X)

A=e@—X)—Y,le(A—A)+e(X—X)] (29

Cunrasi, uto A XapakTepH3yeT pasHOCTb 3JEKTPOOTPHUATE/b-
nocrd atomMoB A u X, JI. ITonunr BBogut Ges ocoGoit apry-
"MEHTal¥M JJs KOHKPETHOH BeJMYHHBI 3JIEKTPOOTpHIATENb-
HOCTH CJIEYIOIYIO YCJOBHYIO (DyHKIIHIO:

Xa—xx=k VA (30)

3nech %4, Xx 37EKTPOOTpHIATENBHOCTH 3semeHTOB A U X}
k — mepeBOAHBII MHOXKHTE/b.

.He Bnapasicb B aHa/Iu3 npaBOMEpHOCTH 3TOTO OMNpeJieseHH s,
a TaKXe peaJbHOCTH MHOTHX BEJHUYMH, HEOOGXOAUMBIX JJIs
pacyerToB, OTMETHM, YTO CIIOCO0 BBENEHHS 3JEKTPOOTPHLATENb-
HOCTH OYeHb HAaNlOMHHaeT OGBIYHEIA METOJ MOCTPOeHHs Koppe-
JIAHOHHEIX COOTHOLUEHHH, COJepaKalliX HEKOTophle  cIie-
LHaJIbHEIE KOHCTAHTH, XapaKTepU3YIOLIHe CherupuKy H HH-
JMBHAYyaJbHbIe OCOGEHHOCTH BeIIeCTBa.
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JleficTBUTEIbHO, MOXKHO yTBEPXKAaTh, YTO COOTHOLLEHHE (29)
fIBJIieTCsl PHMEPOM SMITHPHYECKOH KOpPeJALHOHHOH 3aBHCH-
MOCTH MeX]y CBOHCTBaMH IBYX p#AJoB BemectB. Hamnpuwmep,
psiia CoelMHEHHil, cofepKallux CBA3h THNa A — X, u coegu-
HeHHH, CofiepKallliX OJHY H3 BO3MOXKHBLIX CBfi3ed MeX1y ofu-
HakoBbiMM aToMamH. CooTHowmenne (29) Xxapakrepusyercs
¢dyHKiMel, KoTopas OKasblBaeTCA HHIMBHAYaJbHOH IJIs1 Kaxk-
noit mapol A u X. OpHako ¢yHKUHM 3TH B o0llEeM NOJOGHHI,
H poJb A CBOAMTCS, TAKHM 06pasoM, K TOMY, YTOObl IPHBECTH
HHIHUBHAYyaJlbHble (YHKIHH K HEKOTOpPOMYy OOlleMy YHHBep-
caJbHOMy BHAy. HeTpyaHo 3amMeTuTb, YTO B HEKOTOPOM CMBIC/Ie
A urpaer posb «omepaTopa YHHBEPCAJU3ALHHY, KOTOPHIH,
KaKk Mbl BHJE/H, IHPOKO HCIOJb3yeTCl B METONE «KBasH-
CBOHCTB». 3J]ech, OHAKO, B OTJIHYHE OT METOAAa KBa3HCBOHCTB
[JIaBHBIN yIIOp JesaeTcsi He Ha caMy (YHKIHIO, KOTOpas He
HUMeeT cTpororo o60CHOBaHHS, 2 Ha TO KOHKpETHOe BUIOH3Me-
HeHHe, KOTOpOe OHa WUCNHThHBaeT. KHaue roeopsi, B jaHHOM
CJyyae LEHTp THXKeCTH NMePeHOCHTCS Ha CaM Iapamerp, Xxapak-
TepH3YIOWINHA HHAUBHAYaJbHOCTb BellecTBa. TakoH crocob
NOJIyYeHUs KOJIMYECTBEHHBIX KPHTEPHEB OYEHb PaclpoCTpaHeH,
31ech MHIWBHAYaJbHOCTb BeLIECTBA XapaKTepH3yeT TOT MHo-
JKUTEIb WM Ta Onepanus, KOTopas CBOAUT WHAMBHAYANbHYIO
3aBHCHMOCTb K HeKoTopoMmy ofuiemy BHAy. CiienoBatesnbHo,
3JIeKTPOOTPHLIATE/LHOCTL  BIOJIHE MOXKHO TPAaKTOBaTh Kak
napameTp KOppesasiid, crnoco6 KOMNAKTHOTO BhIpaxKeHHA
CBOHCTB aToMa B JaHHOM COCTOSIHHM HJH 000COGJEHHOH Tpym-
nsl aToMOB. ViMeHHO B Takoil (opMe 3JEeKTPOOTPULATENLHOCTD
0COGEHHO YacTo WCMOJb3yeTcsl B COBPEMEHHOH yueGHOM W Ha-
y4HOH JsuTepaType. Kak yxke cKasaHO, 3J€KTPOOTPHIATENb-
HOCTb NpPHHALJIEXKUT K Tpylnme HapaMeTPoB OTHOCHUTEJBLHOIo
THIA, HE UMEIOIHX CTPOroro (pu3uyeckoro o60CHOBaHHUs, a Mo-
JyYeHHbIX KOCBEHHBIM TyTeM H3 pacyera cBOHCTB. TakHe
mapameTphl yallle BCEero HMEIOT YCJOBHbBE eMHUIIL H3MEepeHHS,
ViMenHO TakoBa H oOweynoTpeOHTeNbHAas CpaBHUTENbHAs
eNMHHIA 3JIEKTPOOTpHIlaTeIbHOCTY, BBeAeHHasa [losnHroM. dta
BeJIHUMHA MeHseTcs B mpegenax ot 0,8 10 4.

S/eKTPOOTPHIATEbHOCTb, NMOJyYeHHAas U3 OXHHUX CBOMCTB,
MOXKeT ObiTh MOJCTaBJ€HA B ypaBHeHHE JJISl pacyera APyrHux
cBoiictB. Ilpuposa ssekTpooTpHIATENILHOCTH KaK Koppess-
[[MOHHOTO IapaMeTpa BEICTYHaeT C OCOOeHHOH SICHOCThIO,
ecad NMPUHATb BO BHUMAaHHE JpyTrHe COCOObl OHEHKH 3TOH Be-
JIMYHHBI, OCHOBAHHBIE HA COBEpIUEHHO HE3aBHCHMBIX ONBITHHIX
JaqHWX.,
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Tak, corsacHo mKaJse MasjinKeHa 3J1eKTPOOTPUIIATEIbHOCTD
MOXKHO PacCUMTHIBAaTh Ha OCHOBE JAHHBIX MO HOHU3ALLHOHHBIM
TIOTEHIIHaaM aToMa H €ero CpoAacTBY K asJaektpony (I, R).
3zech 3/1€KTPOOTPHLATE]bHOCTh Yallle BCETO ONMpefensioT Kak
cpenHee apH(MeTHUECKOe STHX NBYX BeJHUHH:

o =R 31)

Mexny anektpoorpuuarenbsocTeio mo [lonuury  (Xp)
n no Maanukeny (Xu) HaliieHa BIIOJIHE oNpejiesieHHas KoppeJisi-
LU

Xnr = 2,78%p. (32)

Crenyer 3aMeTHTb, 4TO CyllecTByeT GOJbLION NPOCTOP JJs
JlasibHeHIIIero yCoBepIIeHCTBOBAaHU A ITOro NIoHATHSA. Tak, ByacT-
HOCTH, BOIIPOC O NOTEeHIIHaJ/le HOHH3ALUH H CPOACTBE K 3JIeKTpo-
HY MOXKHO YTOYHUTb, HCIOJNb3y$, HallpUMEp, 3HEPTHIO OTPHIBA
WM TPHCOEIMHEHHs] 3JIeKTPOHOB C pa3HBIMH KBaHTOBLIMH
YHCJaMH, HJHM 6paTbh aTOMbl C Pa3HbLIMU MOPHAHBLIMH COCTOSis
HUAMH (sp, sp?, sp®). Tak Moxer ObITh CHOPMYJIHPOBAHO TOHS-
THe 00 OpOHTaJIbLHOH 3JIEKTPOOTPHILATENBHOCTH, KOTOpOE pac-
CMaTpHBaeT yXe He CBOMCTBa aToMa B LIeJIOM, a KaxKJo# ero
3JIEKTPOHHOH op6uTasu. MOMXKHO YCTaHOBHTH COOTHOILEHHE
MexJy OpOHTaNbHOH 3JIEKTPOOTPULATEIbHOCTBIO H SHEPTHSIMH
CBfI3H aTOMOB B pa3HbIX BaJIeHTHHIX cocrosiHusax [311].

Ouenb 6oJIbILIOE PACTPOCTPAHEHHE HUMEIOT OLEHKH 3JIEKTpO-
OTPHULATEJbHOCTH MO JAHHHIM O 3apA]ax aTOMOB H HX pajuy-
caM. DTo TaK Ha3blBaeMasl «TeOMeTpHYecKasi 3JeKTpOOTpHIia-
TEJIbHOCTbY, KOTOPasi yJIOBJETBOPHTEJbHO KOPpPeJIUpPyeT C Jpy-
THMH YNOMSIHYTBIMH BBbIlIE CHCTEMaMH. OJIEKTPOOTpHIATENb~
HOCTb HIHPOKO HCHOJIb3yeTCHl AJISl YCTAHOBJIEHUS KOpPessiiuu
€ CHJIOBBIMH H HaCTOTHBIMU XapakTepucTHKaMu cBs3u. Ocoboro
YIOMHHAHHUS 3aCJyXKHBaeT BapHaHT KOppeJsILHOHHOH 3aBHCH-
MOCTH MeX1y KOBaJEHTHBIMH pafuyCaMH aTOMOB 7, H Iy H pas-
HOCTBIO 3JIeKTpooTpuuaTenbrocty (dopmysa Illymaxepa —
CruBeHcona):

dax =ra +rx —B(%a— xx).
rae dax — MexaToMHoe paccTosinue; f — const.
B o6em, MOXHO CKa3aTb, YTO MPAKTHYECKH Bce H3BECTHHIE

B HacCTOoduIee BpeMA KOJHYECTBEHHO H3MEpPHUMBIC CBOHCTBa Be-
IIeCTB, €CJIM HX H3Yy4YaloT Ha JOCTAaTOYHO LIHPOKOM Kpyre pona-
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CTBEHHBIX COEJMHEHHH, y1aeTcsl TaK UM HHaYe CBA3aTh C 3JIeKT-
POOTPHLATEBHOCTDIO.

B JsuTepaType HEONHOKPAaTHO AMCKYCCHPOBAJICSi BONPOC O
TOM, B KaKOH CTeNeHH IPaBOMEPHO HCIOJb30BaHHE MOHSTHS
ssexTpooTpuuatesbHocTd [32—33 1. B paborax, nocBsimeHHbIX
KPHUTHKE 3TOTO MOHSITHS, H B MHOTOYHC/IEHHBIX AUCKYCCHOHHBIX
CTaThsIX He pa3 BLICKA3bIBAJACh MHICJb O TOM, YTO 3TO OHATHE
ABJISIETCS U3JAMIIHUM. Bce Te KoppeJsiuH, KOTOpble MOXKHO
YCTaHOBHTD C €r0 MOMOIIbIO, C TAKHM K€ YCIIEXOM BBIPaXKaloTCst
NPSIMO, NMOACTABJISS BMECTO 3/1€KTPOOTPHILATEIbHOCTH TY CAMYIO
BEJIHYHHY, KOTOpasi MOCJyKU/a JJIsl ée yCTaHOBJeHUsl. Bompoc
3TOT OuUeHb Cepbe3eH H OT HeTO Hesb3fl OTMAXHYTbCH, CCHUIASICh
JHUIIb Ha LIMPOKOE pacrmpocTpaHeHHe M yIOOCTBO NOHATHS.
IleficTBHTENHHO, OHO W3 JpEBHEHIINX NPaBHJ METONO0JIOTHH
HayyHoro MblnuieHHs — «OputBa OKKama» IpelocTeperaer
IIPOTHB yBeJHYEHHS] YHcsa CylnHocTe 6e3 HeoOXOLMMOCTH.
HMraxk, sBasiercss JiM 3/1€KTPOOTPHLATENBHOCTD JIMIIHEH Cyll-
HOCTBIO» HJIM OHa JEHCTBHTEJbHO Heo0Xoaumar

KoneuHo, ¢opmasbHO Bcerja MOXKHO 33aMEHHTb 3JEeKTpo-
OTPHIAaTe/IbHOCTb TOH KOHKPETHOH ONBITHOH BeJIMYMHOH, HA KO-
Topoii GasupoBasioch onpesesneHne. OIHAaKoO Takas 3aMeHa
MOXKeT oKa3aTbcsl He GoJsiee IesiecoobpasHoil, yeM 3amMeHa CKo-
POCTH Ha OTHOLIEHHE NYTH KO BPEMEHH MJIM 3aMeHa MOILHOCTH
TOKa Ha IPOW3BeJeHHe CHUJIbl TOKa M HampsxkeHus. IlogoGuas
«3KOHOMHS MOHATHH» BpAJ /M nesnecoobpasHa. Mas no Trakomy
IYTH, MOXKHO BOOOILIIE CKATUTLCSA K MO3HTHBHCTCKOMY OTPHIIAHHIO
BCSIKUX TEOPETHYECKHX MOHATHH M CBECTH JiOObie HayyHBle yT-
BepXKJEHHS K COOTHOIIEHHIO H3MEPEHHBIX Ha ONbITe BeJIHYMH,

Bonpoc stot caenyer pemath 6osiee KOHKPETHO, pacCMaTpH=
Bas 3JI€KTPOOTPHLATENBLHOCTb C JBYX CTOPOH: BO-IIEPBHIX, CO
CTOPOHBI YUCTO SMITHUPHYECKOH NMOJIE3HOCTH H 11e71ec000pa3HOCTH
MOHATHSA, BO-BTOPHIX, CO CTOPOHBI BO3MOXKHOCTH €T0 TeopeTHye-
CKOro 0B6OCHOBaHHS.

HeranbHplil aHA/N3 TeX KOPPEJSLHOHHBIX COOTHOIIEHHUH,
B KOTOpPHIX HCIOJIb3yeTcsl 3Ta BeJHYMHA NpPH pacyeTe, MOKashl-
BaeT, YTO BO BCEX CJyYadaX OHa HENJIOXo «paboTaeT» Kak He-
KOTOpasi KOppeJssilHOHHAsh KOHCTaHTa WJ/IH NapaMeTp BelllecTBa,
Tem He MeHee Kak M BO BCIKOM KOPPEJSIIMOHHOM COOTHOLIE-
HHH 00s13aTeNIbHBIM fIBJSETCH COOJIOJIeHHe OlpeJeseHHbIX yC-
JIOBUH, OrpaHHYUBAIOIINX KPYI' COENHHEHHH W 3JIEMEHTOB.
OTH orpaHHYeHHs B KaXKIOM CJy4ae pasJudHbI, HO MOXHO C OIl-
PENENEeHHOCThIO YTBEpXKAaTh, YTo ofllasl IIKaJga 3JeKTPOOTpH-
11aTeJIbHOCTH 9JIEMEHTOB HE MOXET CJYXKHMTb JJfA TOMHBIX pac-
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YeTOB M fl0/Ie3Ha JHUIIb AJY OPHEHTHPOBKH W B AMJAKTHYE-
CKHX ILeNfiX.

Tak, Hampumep, XOpOLIO H3BeCTHA2 I10OC/EI0BATENbHOCTD
cBoiicTB rasoreHoB. Hensoxoe corsacopaHue nosyuaercs,
€cJIH CPaBHMBATL KOHCTAHTBI JHCCOLMALUM 3aMELIEHHBIX Kap-
6onoBrix kucsaor tHna XCH,COOH, mensin X Ha raJjioressl
Cl, Br, I u Bozopoa. 3T0T psifl COXpaHsAeTCs BO MHOTHX APYTHX
COe/IMHEHHAX M BIIOJIHE OTBeYaeT MOCJIeOBATENbHOCTH 3JIEKT-
poorpHiatesabHocTH. OfHaKo GbIIO 3aMedeHo, YTO y2Ke NPOoHu3-
BOJHBIE (hTOpaA JAIOT 3aMETHbIE OTKJOHEHHA. IDTO 06CTOSATE/b-
CTBO MOKa3blBaeT, YTO DAl CPaBHEHHs jaxe 1/ TaJoreHOB
cJefyeT, Mo-BUAMMOMY, OPaHHYUTL HJIM IIpPH Nepexone K ¢ro-
Py KakK-To y4YecTb JONOJIHHTeJbHble (akTophl. s ¢roponpo-
H3BOJHBIX MOXKHO OXKHJIaTh OTKJOHEHHH OT obLiell 3aBUCHMOCTH,
HampuMmep, MOTOMY, YTO (TOpP B OTVIMYHE OT JPYI'HX I'aJIOTEHOB
crnoco6GeH JaBaTh KpaTHbIE CBSI3H JIOHOPHO-aKIENTOPHOTO THIIA.
3TO MOXHO Yy4ecTb, €C/H, HalpHMep, HEeCKOIbKO H3MEHHTb
3J1€KTPOOTPHLATEILHOCTL (hTOpa HJIH JONOJHUTENBHO BHECTH
NONpaBKy Ha KPaTHOCTb CBfi3H.

~ MoxHO cKa3zaTb, 4TO KaK KOppEe/SiLHOHHBIA mapamerp
3/IEKTPOOTPHLATEIbHOCTh OKAa3LIBA€TCSH POJCTBEHHOH MHOIUM
JPYTUM KOppeJ/SLMOHHEIM KOHCTaHTaM, B YaCTHOCTH y2Ke yIlo-
MSHYTOH Bbllle o-KOHcTaHTe XamMeTa. [IpoBeneHRBIN aHanu3
COOTHOLIIEHHS 3THX JIByX KOHCTaHT [25] mokasbiBaeT, YTO, He-
cMOTpsl Ha ofllee COOTBETCTBHE B KOHKPETHBIX BeJHYHHAX,
HMeIoTCA U cepbe3Hble OTKJoHeHHus . Jleso, no-BUAUMOMY, B TOM,
4TO KJIACCHYECKHH pacueT 3/eKTPOOTPHIATENBHOCTH IO 3Hep-
THH CBSI3H OXBaTbiBaeT HECKOJNbKO HHOH KPYI- COeHMHEHHH H
CBOHCTB. JI€HCTBUTENIbHO, KAK yXK€ FOBOPHUJIOCH, PACyeT G-KOH-
CTaHThl TPOBOJIHJICS HA OCHOBE HCCJIeJJOBaHUS PABHOBECHS H KH-
HETHKH OIpeJIeIeHHOrO THIA OpPraHHYeCKUX COeJMHEeHHH Jo-
BOJIHO CJIOXKHOH CTPYKTYpH. B TO ke Bpems aseKTpooTpHIia-
TeJbHOCTb o [To/IMHTy BKJ/IIOYaeT JaHHBIE 1O 3HEPTHH CBA3M
MeX1y OJMHAKOBHIMH aTOMaMH. DTO O6GCTOATENbCTBO BBOJUT
B paccMOTpeHHe NPHHUMIIKAIbHO HHOH KJjlacC COeJHHEHHH —
npocThie Tesa (cayyaii rasoreHoB — sto F,, Cl,, Br,, I,).
CoenvHeHuSs, cofepIKallne 3TH CBSA3H, HMEIOT psiJ ocobeHHOCTeH,
KOTOPbIE BHOCAT B pacyeT olpejieseHHble JIONOJIHHTE/bHbIE dakK-
TOPH! H JEJI1aIOT €r0 He BIIOJIHE CPAaBHHMBIM C TeM, 4YTo Tpebyercs
INs OLEHKH O-KoHCTaHT. C Jpyroll CTOPOHB!, G-KOHCTAHTHI,
OllICHEHHbIe Ha OCHOBE JaHHbIX MO PALY OPraHHYeCKHX COENHHe-
HUH, He BKJIOYAIOT B ce6si Tex ocoGeHHOCTeH, KOTOphle CBOHCT-
BEHHBI NPOCTHIM TejiaM. TakuM o6pazoM, MBI HMEEM 3JeCh JIEJO0
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C Pa3HbIMH KOPPE/ALHOHHBIMU CEPHSIMH, AJA KOTOPHIX, €CTeCT-
BeHHO, Tpefyercsi pasHhii Habop KOHCTaHT (TapaMeTpoOB).

Pasymeercs, B Apyrux cjayyasix 3J/eKTPOOTPHLATENbHOCTb
KaK Iapamerp KOppe/siiiH MOXeT ObiTb HCMOJIb30BaHA U B TOH
¢dopme, Kak 3TO JlaeTcs B KJjaccyueckod wkase Ilosuwra.
OzHako Bo BCeX CJyyasx, €cd ecTb HeoOXOAMMOCTb B TOYHOH
OLIEHKEe, YYHTBHIBaeTCsi OCOOEHHOCTb COeJUHEHHH, BXOASIINX
B KOPpeJALHOHHYIO cepuio. Tak, Hampumep, OKasblBaeTcs
OuYeHb MJIOJOTBOPHEIM CPaBHEHHE PAJNOB COeHHEHHH, B KOTOPHIX
COZEPIKUTCH ILEJOYHOH HJIM LIeJOYHO3eMe/IbHbIH MeTasll, pel-
Ko3eMesbHbIe 3/IeMeHThl, IJIaATHHOBEIE MeTaJlIbl. B To e Bpems
OKa3bIBaeTCA ropasjio MeHee yJauHbIM CONOCTABJEHHE COEAHHEe-
HHU#, BKJIOYAIOUIMX 3JIEMEHTHl YeTBEPTOH HJIH NMATOH IPYMIbI
NepHOUYECKOH CHCTeMBI, Te CBOHCTBAa 3JIeMEHTOB TOpasjo
OoJiee CHJILHO OTJIMYAIOTCH MeXNy COoOOH M XapakTep CBf3H
MOKeT ObiTb CYIeCTBeHHO pas3nuuHbiM. [Ipumep ucmosib3opa-
HHs OJHOM U3 (OPM BBbIPAXKEHHS 3JI€KTPOOTPHUIIATEIbHOCTH MBI
yXKe NPHBOAWJIHM NPH PACCMOTPEHHH CHEKTPATbHBIX JaHHBIX
151 pacniaBoB cosielt (9).

Hrak, 3/1eKTpOOTpHIATELHOCTD KaK BeJHYHHA, XapakTe-
pH3yIOLIas pa3Jnyue CBOHCTB 3/1eMEHTOB, HHTEPECHA B MEPBYIO
ouepenb B BHJE KauyeCTBEHHOH XapaKTepHCTHKH, YKasblBalo-
e Ha OTHOCHTEJbHOE IIOJIOXKEHHEe 3JIEMEHTOB HJIH COeJUHe-
Hull B pagy. Mcnonb3oBaHue ee /151 KOJIHYECTBEHHOH OLEHKH
onpezieJifieTcs B KaXK/I0M KOHKPETHOM CJly4ae IpoLeaypoi TaKoH
OLIEHKH, YeM-TO HallOMHHAIOUieHl H3MepeHHe OfHOH M TOH ke
(Gu3HyecKoll BeNMYHHBI Pa3HYHbIMH NpHOopamu. Takum o6-
pPa3oM BO3HHUKAIOT pas3/MyHble «Mephl» 3JeKTPOOTpHILATE/b-
HOCTH, OTJIHYalollUecs eIMHHLAMH (SHepTHsl H ee (YHKIMH,
3apsil, paccTosiHHe, HampsiKeHHe H T. I.). 3]echb yMEeCTHO ro-
BOpHUTb 00 aHa/OTHH, HampHUMep, C U3MePeHHeM TeMIeparyphl,
KOTOPYIO B 3aBHCHMOCTH OT HCHOJIb30BAaHHOTO NMPHGOPA MOXKHO
BbIpaXkaTh B JJIMHAX (MmaJioYyHble' TEPMOMETphI), obbemax (ra-
30Bble TEPMOMETPHl), HampsKeHHH (TepMoNaphl), COINPOTHB-
JIeHHH (MOJyNpPOBOJHUKOBEIE CONPOTHBJICHHSA), OCBELIEHHOCTH
(nupomerp) u T. 1. Kak KauecTBeHHasi XapaKTepHCTHKA CBOHCTB
BeIIIeCTBA 3/IEKTPOOTPHIIATEbHOCTD He 00/1a/]aeT pasMEepPHOCTbIO,
a ompejejieHHblE PAa3MEPHOCTH HMEIOT JHb KO3(XpUIMEHTHL,
KOTOpbIE CONEPKATCSA B YpaBHEHHAX JJISl KOHKPETHEIX CBOHCTB.
Pasymeercs, xapakrep H30paHHOH B KaXIOM Cjyyae Mepbl
AMKTYeTCs o6JsiacTbl0 NPHMEHEeHHs, NPUPONOH 3JEeMEHTOB H
cBoiictB. [losToMy orpaHuYeHHOCTb Te€X HJIH HHBIX CIOCOGOB
TOYHOH KOJIMYECTBEHHOH OLEHKH 3/eKTPOOTPHIATE]bHOCTH
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Kak Obl 3aJI0}KeHa B CaMOH €e NPHPOJE KaK SMIMPHYECKOH Be-
JIMYHHE.

B sr0ft cBAI3M HEOOXOAUMO KOCHYTbCSH CaMOPO Ha3BaHUs
3JIEKTPOOTpHIaTeJbHOCTH. TecHad CBfi3b 3TOTO MOHATHH C
3JIEKTPHYECKHMH CBOHCTBaMH H HOHHOCTBIO KaK Oyaro Obl He
MOMJIEKUT COMHeHHI0. TeM He MeHee HMEHHO 3TO OGCTOSITENbCT-
BO OKasbiBaeTcs 3jech HauOosiee crnopHEM. IlepBoHauasbHOE
onpezenenye IloanHra CBA3BIBAJIO 3JEKTPOOTPHIUATENHHOCTD
C Mepoll CIOCOOHOCTH 3JIEKTPOHOB K C/BHTY B HaIpaB/eHHH
oxHoro u3 aromoB. OJHAKO MHoc/ejylollee COBEpLICHCTBOBaHHE
METOJIOB MCC/IeIOBAHUSA DacrpelleieHHsl 3/eKTPOHOB B MOJIEKY-
Jlax 3HAYHTeJbHO YCJOXHUJO 3TOT Bompoc. KaptuHa pacmpe-
JeJIeHHs1 3JEKTPOHHOH IJIOTHOCTH OKasaJjach 3aBHCALIEH OT
MHOrHX ()aKTOpOB, NpHYEM OJHHM METOAOM IOJyYaJHCh JAH-
Hble, KOTOpble OBbJIO TPYAHO COIJIACOBATh C Te€M, YTO MOJIyYEHO
apyruM. B ofmeM, 3/7€KTpOOTPHLATENBHOCTD MOCTEEHHO Ha-
yaja npuobperaTh 6osiee OTBJIEYEHHBIH CMBIC H CTaJja CJIYXKHTb
He CTOJIbKO JJIfl XapaKTePUCTHKH O0COOeHHOCTell pachpeseseHus
3/IeKTPOHOB, CKOJbKO KaK cBoeoOpasHasi Mepa pas3jiduus sJe-
MEHTOB, OOpasylolHX CBfA3b, Pa3/H4Us, NPUPOAY KOTOPOro
elle MpeICTOMT YSACHHTb.

Jleno 31ech OOCTOMT TaK e, KaK H BO MHOTMX JIPYTHX Cay-
Yasx UCMOJIb30BAHHUS TIOHATHS, OCHOBAHHOTO Ha 3JIEKTPUYECTBeE.
Hanpumep, ceityac Xopowo ycTaHOBJEeHa HepeasbHOCTb Cy-
IIECTBOBAHUS BLICOKO3apsJHbIX HOHOB B KOHJEHCHPOBAHHON
(ase (pacTBOpHI, TBepAble Teja). TeM He MeHee B Hay4yHOH H
yue6HOH JiuTepaType MPOJAOKAIOT TOBOPHUTb O HAJHYHH B CHC-
Temax HoHoB QO%2~, Al®* u paxe Mn®t, S8+ . Bo Bcex aTux
cyyasx TEPMHH HOH» ONpEJeJIfeT yXKe He CTOJbKO 3apsiKeH-
HYIO YaCTHIly, CYLIECTBOBaHHE KOTOPOH COMHHTENbHO, CKOJBKO
HEKOTOpOe COCTOSIHHEe aToMa B CHCTeMe, ONHCaTh KOTOpoe Apy-
rUM crioco6oM ropasjo TpynHee. Takum o6pazoM, IPOHCXOIHUT
XOpOLIO H3BECTHOE B HayKe CMelleHHe COJIepXKaHHS MOHATHS
IO OTHOIIEHHIO K €ro NepBOHayaJbHOMY CMBICHTY, 3aKpelJeH-
HOMYy Ha3BaHuWeM. Hampumep, TepMHH «CHJIa TOKa» M JApyTHe
HOHATHSA.

[lepexonss K Bompocy O TeOpeTHYeCKOM OGOCHOBaHHH MO-
HATHS 3JEKTPOOTPHIATEJbHOCTH, OTMETHM, YTO OH IpeACTaB-
Jaser coboil otlenbHyl0 Gosbinyio npobieMy. B ocHoBHOM Bee
JI€JI0 CBOAUTCS K MOMBITKE B TOH HJIM HHOH Mepe CBA3aTb 3TO MO~
HATHE C OCHOBaMH KBAHTOBOMEXaHHYECKOH MOJeNH XHMHUe-
CKo#l cBA3H. TaK, MOXKHO CONOCTaBHTh 3J1€KTPOOTPHIATEbHOCTD
C 3HeprHell KyJOHOBCKOTO B3aHMOJEHCTBHS BaJIeHTHOIO 3JIEKT-
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poHa ¢ 3(deKTHBHEIM fAPOM aTOMOB (AZPO, OKDPYXKEHHOe He-
y4acTBYIOUIUMH B CBfI3H 3JIeKTPOHaMH). MOXKHO CONOCTaBUThL
BeJIMYHHY SJIEKTPOOTPHIIATENILHOCTH H C KYJIOHOBCKHM HHTE-
rpajioM B MeToJie MoJIeKyJApHLIX opbuT. FIMeHHO Takoe moHH-
MaHue npensaraercss MansukeHoM H KoyscoHoM. $lcHo, uTo
3TO mpeicTaBJeHHe HMeeT TOT HeJOoCTaTOK, YTO HCKYCCTBEHHO
BBIfIe/ISeTCS1 OJIMH 3JIEKTPOH, Torja Kak, CTporo roeops, cie-
AyeT paccMaTpuBaTh B3auMOJEficTBHE BceX fAJep CO BCeMH
3JIeKTpOHaMH. TeM He MeHee Kak NpHOJIMKEHHBI METOA 3TOT
NyTb MOXET UMeTb 3HaueHHe,.

B nocniennee Bpemsi nokaszauo [34], 4To KyJIOHOBCKHil HH-
TerpaJj o MOXXHO HEeIOCpPeCTBEHHO CBA3aTh C HOHHOCTBIO CBSI3H,
€CJIM ee BHIPA3UTb 4yepe3 KO3(pHUIHEHT, ONpelesAaIomuil BKIas
JaHHOH aTOMHOH OpPOMTHI (PA , ¢x ) B MOJNEKYJNSPHYIO OpGH-

TY Yax:
Yax = N (pa + Aox ). (34)

Jlns ciabonosApHBIX CBSI3el 51eMEHTOB (HEMEeTaJ1I0B YeTBePTOM
H LIECTO IPYNN MEePUOAUYECKOH CHCTEMbI) MOXKHO YCTAHOBHTh
NPSAMYIO H JIOBOJILHO NPOCTYIO CBA3b MeXAY A 1 o. Eciu nanee
IPHUHATb KYJOHOBCKHMH HHTErpas pPaBHBIM 3JIEKTPOOTpHILa-
TeJbLHOCTH N0 MaJjlIiKeHy, TO COOTBETCTBHE MEXJYy HOHHOCTbHIO
H 3JIEKTPOOTPHUIATEJbHOCTBIO MOJYYHTCS CaMO cOBOM.,

B ofuwem, Bompoc 0 TeopeTHuecKOM OOOCHOBAHHM 3J/I€KTPO-
OTPHLATEILHOCTH TECHO CBA3aH C OOOCHOBaHHEM JPYTHX Baxk-
HeHINMX MOHATHH CTPYKTYpHOH XHMHH, HMEIOIMX KJaccuye-
CKO€ NPOHMCXOXKJEeHHe: CBA3b, BaJEHTHOCTb M T. n. Eciu mpu-
JIEP2KUBATbCS COBEPLIEHHO CTPOroro NoAxoja, To Bce STH MOHf-
TH5 OKa3bIBalOTCS HECOCTOATENbHBIMH, TaK KaK B MOJIEKyJie HeT
HHYero, KpoMme sifiep M B3aUMOJECHCTBYIONHX C HUMM 3JIEKTPOH-
HbIX o6siakoB. OJHAaKO NpH HPUMEHEHHMH Pa3/MYHBIX NMPHOIH-
JKEHHH BO3HHKaeT BO3MOXKHOCTb HaxoOxJeHHs OoJiee HIH MeHee
NpUO/HKEHHBIX aHAJ/OroB KJAcCHYeCKHUX INOHATHIH, U B TOM
4ycse TMOHATHA 3JIEeKTPOOTpHIATeNbHOCTH. Takum o6pasom,
pasoOpaHHas cHCTeMa MOHATHH U SMIMPHYECKHX NOCTOSHHBIX,
00beIMHAEMBIX TEPMHHOM «3JIEKTPOOTPHIATENbHOCTbY,  IO-
3BOJII€T MOHATb TECHYIO CBfI3b MEXIy HapameTpaMu SMIHpH-
4eCKHUX COOTHOLIEHHUH, KJIaCCHUSCKHMH HOHATHAMY U KOHIIeNUs-
MU COBpeMeHHOH CcTporo#l ()M3UUecKOH TeOpHH CTPOEHHS Be-
mectBa. [lo cymiectBy, MHOrHé XHMHUeCKHe INOHATHA, Kak
W MHOTHE BMIIHDHYECKHE 3aKOHOMEpHOCTH, ONHMpAaloTcs Ha
NpUOIMKEHHBIE MOJEIH, NPHYEM JJS Pa3HBIX CBOHCTB M pas-
HBIX TPYNN COeNHHEHHIl 5TH MOJeJH MOT'YT OoTJHuaTbcA. Ecau
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3MINUPUUECKHE COOTHOLIEHHSI THNA KOPPEJSLHU HJH aiAUTHB-
HOCTU SfIBJISIIOTCS KOJIHYECTBEHHOH (JOPMOH BhIpaxKeHUsl TaKHX
Mojiesiell, TO XHMHYeCKHe INOHATUSA MNPEJACTaB/fAT ee KauecT-
BEHHBIH acIekT.

VIMEHHO 1103TOMY MOXKHO FOBODHUTb O TECHOH CBA3H NPoOJeMbl
SMIHUPHYECKUX COOTHOLIEHHH W Mopenupoeanus. K paccmot-
PEHHIO 3TOTO BOMNPOCA Mbl U NEPEXOAHM.

XMMHUYECKOE MOJOENMPOBAHME

Hrak, sMmupHYecKHe COOTHOILEHHS, HCIOJIb3ye-

Mble B XHMHH, KaK ¥ MNOHATHSA, UMEIOLIYE SMIHPHUECKYIO OCHO-
By, HeCMOTpsl Ha pasHooOpa3ue ¢opM H CIOCOGOB BhHIpAKEHHS,
06s1a1a10T MHOTMMH oOuMH npu3HakaMu. [lpexne Bcero xa-
PAKTEPHO TO, YT O OHH OTHOCATCA K HEKOTOPOH rpyImie pPOLCTBEH-
HBIX COOTHOILIEHHH, OXBAThIBAIOUIMX JOBOJBHO IIHPOKHH KpyT
coelMHeHUH u cBoicTB. OnHAKO OMMCaHHe 3TUX CBOHCTB H coe-
JMHEHHH NPOBOJMTCA JIMIIb B KayeCTBEHHOM IJIaHe, U NPH He-
06X0MMOCTH NoyYyeHHsl OoJiee HJIM MEeHee TOUYHBIX KOJHMYECT-
BEHHBIX 3aBHCHMOCTeH 00/iacTb MX MDHJIOXKEHHH CHJbHO Cy-
kaercsl. Tak, B 4aCTHOCTH, KOHKpETHHIE KOPpEJ/ISIIHOHHEIE CO-
OTHOLIEHHA C JaHHLIM Ha60pOM YHCJEHHBIX KO03((HIIHEHTOB
OTHOCATCSA 4Yallle BCEro K OJHOMY TOMOJIOIMYECKOMY Sy HJIM
OXBATHIBAIOT COCJMHEHHS 3JIEMEHTOB OJHOH TPYNILI NEpUONHU-
4yecKol cHCTeMBbl. DTO Ke 06CTOSATENbCTBO B KAKOU-TO CTENEHH
CBOHCTBEHHO U XHMHYECKUM MOHATHAM, KOTOpble KauecTBEHHO
OMMCHIBAIOT JOCTaTOYHO LIMPOKO OOJbINOH KPYr sBJEeHHH, HO
IPH KOHKDETH3allH OKAa3hIBAalOTCA NPUMEHHMBIMH TOJBKO K
Onpefe/eHHbBIM U CPaBHHUTEBHO y3KHM KaTeropHfiM XHMH4Ye-
ckux cucreM. (Hanomuum B a0l cBsi3u ofluee nMoHsTHE O KHC-
JIoTaX ¥ OCHOBAHHfAX M €ro KOHKPETH3dIMI0O NpH nepexoje
K OTHEJNbHBIM KJaccam CHCTEM: BOAHBIE pacTBOPbI, HEBOLHLIE
OpraHHYyecKUe pacTBOPHTENH, CHJIHKATHBIE CHCTEMBI U T. I.).
Oco6enHo Gosbluce 3HaueHHe HMEET BONPOC O TEOPETH-
4eCKOM OGOCHOBAHUH 3MITUPHUECKHX COOTHOLIEHWH H MOHATHH,
KOTOpble He SIBJSAIOTCA NPAMBIMH CJIEACTBUAMH OOLIMX Teope-
THYeCK¥X npuHnunoB. OueHp HeMHOrue oOHapy:KeHHble Ha
ObITE 33KOHOMEPHOCTH MOJYY2IOT NPAMOE M HCuepnblBalolliee
TeopeTHueckce cGocHopaHue. liHaue roeopsi, TeopHs Npearno-
Jaraer ropasjo Gosee orparuueHHyl0 cOsacTb JNeHCTBHA 3a-
KOHOMEpHOCTH, YeM 3TO B JeHCTBHTEJLHOCTH Hal6JofaeTcs.
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Tak, yxke B HEOIHOKPATHO LHTHPOBaBlLIEMCA 00630pe 3SMITHpH-
geckux coorHourenuii M. X. Kapanerpsinua [28] npusoastcs
cJenylolHe TpUMepHI.

H3BecTHOE JIHHEHOE ypaBHEHHe 3aBHCHMOCTH 3KBHBAJIEHT-
HOH 3JIEKTPONpPOBOAHOCTH (A) OT KOHIEHTpauHH (ypaBHeHHe
Kasnbpayma) vmeer cieiyrOmMil BUA:

A=hAe—a Vc. (35)

STo ypaBHEHHe CNpaBelJIMBO JJ/151 CPABHUTEJIbHO MaJbIX 3HA-
YeHHH KOHUEHTpauHuu. FiHTepecHO, YTO JIMHEHHOE COOTHOILEHH e
MEeXJy 3JIeKTPOIPOBOAHOCTbIO PACTBOPOB JABYX BELIECTB, KOTO-
poe MOXKHO MOJIYYHTb COBMECTHBIM pellleHHeM JBYX ypaBHEHHH
tuna (35), OkasbIBaeTcs CpaBeLJHBBLIM B ropasjo GoJiee mupo-
Koi 006/1acTH KOHLEHTpAlMH (Ha TpH nopsika OOJMbLINX, YeM
006/1aCTh NpPUJIOKEHUs 3aKoHa Kasbpaymia):

7\41 = }w;o'_ a1 /E;
W
M—hg = (heo — ho) —(a;—ay) VC. (36)

Takoe xe Hab/oJileHHe CAeNaHO M 10 OTHOLIEHHIO K CBSI3H
MEX1y TeMnepaTtypamMu, OTBe4YalolHMH OJHHAKOBOMY 3HaY€HHIO
TENJOEMKOCTH:

Tm = ATN . (37)

(Bmece Tm , Ty  — TemmepaTypnl ORHHAKOBOH TeNJIOEMKOCTH
Jns 1Byx BemectB; A — mocrosinHas). ®opmyaa (37) Bemos-
HAieTC NpH HH3KHX TeMIepaTypax MW SIBJfAETCS CJEACTBHEM
«3aKoHa KyOoB» [le6as. DTOT 3aKOH, KaK H3BeCTHO, yCTaHAaB-
JuBaeT 0OpaTHYIO INPONOPUHOHAJBHOCTh MEXAY TelJoeM-
KOCTbIO K TemmepaTypod. OH clpaBelsIUB NPU OYEHb HHU3KHX
TeMmnepatypax, B TO BpeMa Kak ¢opmyaa (37), sBjasolascs
€ro HeMmoCpeACTBEHHbIM CJIeCTBHEM, JEHCTBYeT ropasfio B Gosee
IIAPOKOH TemnepaTvpHOH 06J1aCTH.

310 cBoeoOpasHOe fBJEHHE BhIXOZA SMIHMPHYECKOTO COOT-
HOLIEHHSI 3a Npenesbl TEOPHH, CayXKamied A5 ero o60CHOBa-
HHA, HyXJaeTcs elle B JasbHefileM H3yuyeHHH. Bo3MoxHoO,
4TO B psjie C/ydaeB BeCb BONPOC CBOAUTCH K YMEHDLICHHIO Be-
JIHYHH NPH COOTBETCTBYIOLIEM YMEHBILEHUH €CTECTBEHHOIO pas-
6poca uHC/aeHHBIX AaHHBIX. OAHAKO 3THM OJHMM YKa3aHHOe
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siBJieHHe O0GbACHUTD, BEPOATHO, HeJb3l. B HEKOTOpHIX ciyyasix
OpOABJAETCS ONpeleneHHas HENOJHOTa CaMoH TeopHH, ee He-
CIOCOGHOCTb OXBAaTHTh Bee onblTHuIE (hakThl. I[losTomy Hepen-
KO TeopHs, CJyXUBIIAs  OOOCHOBAHHEM  SMIHPHYECKOM
3aKOHOMEPHOCTH, OKa3bIBA€TCA yXKeé OIPOBePrHYTOH, HO OMH-
palolyecss Ha Hee SMOMPHYECKHe NPaBHJIBHOCTH NPOJOJKAIOT
COXpaHATh CBoe 3HaueHHe. Takoe mpeBpallieHHe TEOPeTHUYeCKH
000CHOBAHHOTIO COOTHOLIIEHHS B SMIMpPHYECKoe KaK Obl «obpat-
HBEIM XOJIOM» — HepeJKoe sIBJieHHe B HayKe.

CkasaHHOe Jiyyllle BCErO MOXKHO IpOUJIIIOCTPHPOBATh Ha
npHMepe HCTOPHH HOHHOH MOJEJH, O KOTOPOH MBI yKe He pas
ynomuHanu. VIOHHBIN THI CBSI3M NpejcTaBJsieT cobol0 Xapak-
TEepHBIH NpUMep crenH(uyecKH SMOHPHYECKHX CIIOCOGOB OLEH-
KM CBOHCTB, ONHMPAIOIUXCA Ha 3aBeJOMO NPHOJIHKEHHYIO H yII-
POLIEHHYI0 KapTHHY XHMHYeckoro B3aumopeiicTBus. Ecan
40—50 sier Hasaj elle COXpaHAJAAch ONpefeieHHAs HAAEKNa
Ha 3JIeKTpOCTAaTHYeCKOe OObACHEHHE MHOTHX XHMHYECKHX
AIBJICHHH W Je/NaJUCh BIIOJIHE Cepbe3Hble MOMNLITKH pacyera
CBOHCTB MHOIMX CO€IMHEHHH Ha OCHOBE JaHHBIX 3JIEKTPOCTaTH-
KH KaK MCTHHHOHM KapTHHBI ABJICHHA, TO cefiuac 3JIeKTpOCTaTH-
YeCKHH MOAXO0J COXPAHMJ JIHIIbL CTaTyC MOJEJH, Aalollefi oyeHb
HeIlJIOXOe COTrJIacoBaHHE C ONBITOM. XOTf COBEpLIEHHO oOye-
BHAHO, YTO BO MHOTHX MOJIEKyJaXx BoOOIe OTCYTCTBYIOT 3a-
pAMKEHHble YaCTHLEl, TEM He MeHee pacyeT Ha OCHOBe MPOCTOH
3/1EKTPOCTATHYECKOH CXeMBl, NMpOBeJeHHbIH IOCTAaTOYHO AKKY-
paTHo, co BCeMH HeoOXOAMMEIMH IONPABKaMH, JaeT BO3MOXK-
HOCTb IOJIYYHTh BHOJIHE JOOPOKAuecTBEHHYI0 KOJHYECTBEHHYIO
HH(pOPMALHUIO 0 TAKHX BaXKHBIX CBOHCTBAX MOJIEKYJ, Kak sHep-
THs CBfI3H, 4acTOThl KoJeGaHuil W T. 1. MiHTepecHo oTMETHTD
IIPH 3TOM, YTO OLEHKH IO 9JEKTPOCTaTHYECKOH MOJENH JAIoT
JOBOJIbHO Xopoinee NpUOJHKEHHEe Aa)ke B Caydasx MOJEKYJ
C SIBHO BLIPaXKeHHOH KOBaJIeHTHOH cBsisblo. Hanpumep, MoxHO
CPaBHHUTb 3JIEKTPOCTaTHYEeCKHH pacyeT W ONBITHBIE JaHHbIE IO
SHEePruH ra3o00pa3HBIX MOJIEKYJ HEKOTOpHIX TaJIOreHH]0B
TpeTbell rpymmbl [35]:

AIF, AICl;  LaCl,

Omur . ... .. ...... 1397 1265 928
Pacwer. . . . ... ... ... 1391 1269 945

Cor/1acHO CyINECTBYIOIUM TEOPETHYECKHM JIAHHBIM TaJio-
TeHU/Ibl a/IIOMMHHSI UMEIOT OYeHb cJ1a60 BbIPaXKeHHYIO HOHHOCTb.
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Bmecre ¢ TeM, Kak BHUJHO M3 NPHBEIEHHBHIX JaHHLIX, HMeeTcs
OueHb HEMJO0XO0e COBMajeHHe KOJHYECTBEHHBIX 3JIeKTPOCTaTH-
YecKHX pacyeToB C AaHHBIMH onbiTa. C ApYroil CTOPOHBI, XJIO-
DU JIAHTaHA JOJIXKEeH 061afaTh 3aMeTHO GoJibllell HOHHOCTBIO H,
CJ1e[0BaTeNbHO, AJsi HEro MOXHO OXMJAAaTb JIY4IIero coBnaje-
HHS, YTO B AEACTBUTENbHOCTH He Habuionaercs. [lo-BuauMOMY,
yKa3aHHOe COIVIacoBaHHEe NMPOHCXOAHUT He CTO/IbKO 32 cyeT mpa-
BHJIBHOCTH CaMOH MoOJeJiH, CKOJIbKO B pe3yJbTaTe B3aMMHOH
KOMIIEHCAIMH OMIHOOK H JOCTATOYHO I'MOKOM CHCTeMbl SMIHUPH-
YeCKHX IIONpPaBOK.

Ha npumepe npHMeHeHHsl 3JeKTPOCTATHYECKHX pacyeToB
BHJIHO CBOe0oOpa3HOE COOTHOLIEHHE TEOpHH H SMIHUPHH, KOTO-
poe XxapakTepHO /sl MHOTMX obsacTeil COBPEMEHHOH HayKH.
[To cymectBy, Teopernyeckue MOJMOXKEHHS YacTO BBICTYNAIOT
KaK 3TaJIOHBl AJIsi IIOCTPOEHHS SMIIMPHYECKHX COOTHOLIEHHI.
Ecou TakuM stanoHom Obla ycTapeBliasi TEOpeTHUECKas KOH-
LIeIMsA, TO, KaK Yy¥Ke CKa3aHO, OCHOBAHHOe Ha HeH 3MIHUPH-
yecKoe COOTHOLIEHHe IPOCTO TepsieT TeopeTHueckoe 060CHOBa-
HHE H [POJOJIKaeT pa3BUBaTbCcs He3aBUcHMO. EciM Xke 3raso-
HOM TOCTYXKHJa TeopeTHUeCKas KOHIeNmMs, COXpaHsHOLIas .
CBOE 3HayeHHe B COBpPEMEHHO! HayKe H uMeloumlas (U3HYECKOe
060CHOBaHHE, TO IMIMHPUYECKOE COOTHOIIEHHE BBOJAUTCA C TO-
MOLIbIO METOla «KBa3HCBOHCTB» — aKTHBHOcTeH, asddeKTuB-
HBIX BE/HYHH H TOMy nofoOHHIX nmpuemoB. Bo Bcex cayuwasx,
OJIHAKO, 3/leCb HMEET MeCTO OjfHa M Ta JKe Io3HaBaTesbHas CH-
TyauHs: SMIIMPHYECKOE COOTHOLIEHHE CTPOUTCA KaK MOJENb.
Ora MojesbHas (YHKUMS SMIHPUYECKHX 3aKOHOMepHoCTed
H B HEKOTOPOM OTHOIICHUH TOHATHH NPEJCTABJAACTCS HaM 0Co-
6eHHO BaXKHOH 1Jifl COBPEMEHHOH XHMHH.

Jlnfi TOSICHEHUsl YKa3aHHOM CHTyalud OUeHb HHTEPEeCHO
NIPOBECTH AHAJIOTHIO MEXKJy METOAUKOH INOCTPOEHHs SMITHpPH-
YECKHX COOTHOLNEHHH M METOIOM MOJAENHPOBAHHSA B COBpeMeH-
HOM XMMHMYECKOH TEeXHOJIOTHH, MOJYYHBUIUM CTOJIb IIHPOKOE
pacrnpocTpaHeHHe.

[To cywectBy, aeno o6cTout Tak, 4To AJisi GOJIBIIMHCTBA
TEeXHOJIOTHYECKHX IIPOLLECCOB MEXaHHU3M peakiwiil. u JAeHcTBHe
OTIE/NbHBIX (DaKTOPOB Ha NPOXOXKIEHHE INpolecca TeopeTuye-
CKH IIPeICKa3aTh OYeHb TPYJHO, 4 HHOTAA U BOOOLIE@ HEBO3MOXK-
Ho. C pyro#l CTOPOHEI, MOJIHOE HCC/IEN0BAHKE MPOLECCa MOTpe-
Goano Gk ciuiKoM GoJibwioro Bpemenu [36]. B cBasu ¢ sTuM
CHCTeMa, MaKCHMaJIbHO PHOJIHKEHHAs K TOH, C KOTOPO HMEIOT
AeJI0 Ha NpaKTHKe, HCCIENyeTcsi B J1abOpPaTOPHBIX YCJIOBHSX
NpH BapbHPOBAHHU TEX IapaMeTpoB, KOTOphle OyAyT MEHSATbCS
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Ha Jeqe. Xopowo paspaboTaHHas ceffyac METOJMKA MaTeMaTH-
YeCKOro MJIaHUPOBAHHS SKCIIEPHMEHTa I103BOJIsieT H36eXKaThb
NpH 3TOM O4yeHb GOJILLIOrO YHCJa ONLITOB H 32 CPABHHTEJIBHO
He6OJILIION OTPE30K BPEMEHH H NPH MHHUMAJBHOH 3aTpaTe Ma-
TepHaJIOB NOJyYHTb HEOGXOHMbIE CBeNeHHs O mpouecce. Ceee-
HHs 3TH 000CMIAIOTCS B BUJE MaTEMaTHYECKOH MOJeJH, Mpei-
CTaBJistioledl co60fi HEKOTOpPOE ypaBHEHHE, BKJIOYAIOIIEE B Ka-
yecTBe (PYHKLHMH Y BBIXOJ I€/I€BOr0O NPONYKTA HJIM HEKOTOPYIO
XapaKTePHCTHKY €ro CBOHACTB, a B BHJE apPTYMEHTOB X4, X, X5 TE
yCcJI0BHSA, KOTOpble BapbHpOBAJIUCh NIPH OINBITE:

y=a-+ bxy 4 cx, + dxs + ex x, + froxg+... (38)

Jlerko noHATh, YTO HCCIENOBAHUA STOH MOJEJIH JAlOT y3Ke J0cTa-
TOoYyHO OGoJibllylo HHGpopManuio o mnpouecce. OUeBHIHO, YeM
6osibiie nmapamerpul b, ¢, d, TeM BhIlle BKJaj HJH CHJbHEE
BJIHSIHHE COOTBETCTBYIOLIETO YCJOBHfl X;, X,, X3 I[lapamerpnl

f mNOKasbIBalOT CTemeHb B3aUMOLEHCTBHSI YCJOBHH X,X,,
XoXx3. UeM Gouibliie 3TH MoC/elHHE BeJHYHHBI, TEM, COOTBETCT-
BEHHO, CHJIbHee B3aHMOJCHCTBYIOT MeXAy co6oil ycaoBus
Xy, Xg, X3 AHanu3 ypaBHeHHs (38) NO3BOJIAET CNJIAHHPOBATDH
U JajbHeillilee W3yYyeHHe MPOLECCOB, ero Gosiee JeTajbHOE Jia-
6opaTopHOE U NONYNPOMBILIEHHOE HCCaefoBanue. B pesyib-
TaTe yjaeTcsl MONyYHTh CBEJEHHs, HEOOXOAUMBIE J/f CO3MaHUs
Haubosiee palMOHANbHOH TEXHOJOTMYECKOH CXeMbl, H3GerHyB
JeTaNbHOr0 (PM3HKO-XHMHYECKOI'O H3YUeHHsi Mpolecca.

M3 Bcero, yTo cKa3aHO O TEXHOJOTMYECKHX MOJIEJHpPOBa-
HHAX, CJelyeT: MeX1y HHMH M INOCTPOEHHEM 3SMIHPHYECKHX
COOTHOILIEHHH eCTh OYeHb MHOTO obuiero. Kak 3zech, Tak u TaMm
CJIOKHOCTh H3y4aeMoro mpoiecca He JaeT BO3MOXKHOCTH IIO-
CTPOUTb JOCTaTOYHO CTPOrO TEOPeTHUeCKH OGOCHOBAHHYIO 34-
KOHOMEPHOCTb, H NMPHUXOAHUTCS JOBOJLCTBOBATHCH MPUO/IUKEH-
HBIMH MOJIeJIIMH, OCHOBaHHBIMH Ha HENOJHOM 3HaHWM, Ha HC-
C/eIOBAaHUH HEKOTOPBIX -OTAEJbHEIX BHEIIHHX MPOSIBIEHHH
BHYTpeHHe{l NPHUPONLI SIBNEHHUS.

ToT ($akT, 4TO HHKAKHUX MOAPOGHBIX CBEIEHHH O XapakTepe
CBsi3efl B CHCTEME M MeXaHH3MaxX (pU3MKO-XUMHYECKHX IIpolec-
coB He Tpebyercs, cO/MIKaeT MOAXOA, OCYLIECTBJIAEMbIH B Ma-
TEMaTHYeCKOM MOJEJHPOBAHHH, C METOJOM «YEpHOTO SIIHKay.
3mech HccneioBaHKe CBOAHTCST K BO3JIEHCTBHIO Ha CHCTEMY Kak
uesoe (BXOA) M pacCMOTpeHHEe OTBETHBIX peakUuH (BbIXO.).
Kaxnoe Takoe Bo3jneficTBHe MM Pfn NOAOGHBIX €My AaeT omnpe-
JleJIEHHBIH «Cpe3y, «ceueHHe» CHUCTeMEI. I3 COBOKYMHOCTH TaKUX
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«CpPe30B» H yJlaercs co3faTh Gosiee WM MEHee LEeNbHYI0 KapTH-
Hy BCEro fIBJIEHU WK 0ObeKTa.

[Ipu mocTpoeHHH SMIHPHYECKHX COOTHOIIEHHH B TEOpETH-
UecKOH XMMHH B OTJIMUHE OT MOJEJH B XUMUYECKON TeXHOJIOrHU
peub UAET O HEKOTOPOH OpraHu3aluH aTOMOB, 3aKOHOMEPHOCTH
B3aUMOJIEACTBHSA KOTOPHIX He BbISICHEHBL. 3JIeCh CO3JaeTcs
MOJieJib, B KOTOPOH POJIb «OT3bIBa» UT'PAET TOT UM HHOH QHU3HKO-
XUMHYECKHH TapaMerp, a pOJib «BXOJa» — ONpeJe/ieHHble U3-
MEHEHHs1 B CTPYKType HJIM COCTaBe, 3aJlaBaeMble HCCJ/IefoBaTe-
JieM. OCHOBHBLIM KpUTEpHEM NPaBHJIbHOCTH TAKOH MOJENH SiB-
JIFIeTCS BO3MOXKHOCTb NpPEABHJIETb U BOCIPOHU3BOJUTHL H3MeHe-
HHfl B XapakTepe OTBETHHIX PeaKIIUi CHCTEMBI IPH COOTBETCT-
BYIOIMX H3MEHEHHfX ee COCTaBa H CTPYKTYpHL.

Hanpumep, Kak yKe CKa3aHO Bbllle, IPH.HCCAEIO0BAHHU
peakuuH OpraHUYecKMX COEIMHEHMH B KayecTBe «BXOJa» HC-
HOJIb3YIOTCS pa3JjiMuHbIe 3aMECTHTEJH, HoMellaeMble B GeH30/b-
HOM siipe. «BrIX0/l0M» IIPH 5TOM OKAa3bIBAIOTCH KOJIHYECTBEHHO
U3MepHMbIe CBOACTBA COEJMHEHHH, TAKHE, KAK CKOPOCTH peak-
uuit, KOHCTaHTH paBHOBecHsi H T. . KoppessuoHHoe cooT-
HOlIeHHe JI000r0 M3 ONMCAHHBLIX BHIIIE THIOB MOXKET, TAaKUM
06pa3oM, TPAaKTOBaThCA KaK MaTeMaTHYeCKas MOJE/b.

B sTo#t cBAI3M HE MOKaXyTcs MapajoKCalbHLIMH HEKOTOpPEIE
3aMeyaHHf,  Kacalollyec  MeTola KOppessiHH. Tak,
B. A. Tlanbm B yxKe ynoMmuHaBmiefics (hyHIaMeHTaJbHOH Mo-
HorpaguH, MOCBSILIeHHOH 3ToMy Bompocy [25], ykasmBaer na
He06X0/IMMOCTL NIPU NOCTPOEHUH KOPPEJNAIHOHHBIX COOTHOIIe-
HHIT OTBJIEYEHHS «OT Kako# Obl TO HU ObIIO KOHKPETHOH KapTH-
Hbl (pH3HUeCKHX fiBJeHHH» (cTp. 41). B mosieMiike, mocBsmen-
HOH cpaBHuTeJbHOMY MeTony pacuera M. X. Kapanetbsinua,
H. 1. KoGozeB [37] Bhickazan BecbMa IJyGOKYI0 MEICAB O
pOZCTBE YKa3aHHBLIX COOTHOIIEHMH ¢ adxpHHHEIM npeobpasoba-
HHeM B MaTeMatuKe. OH Ke yKasas, 4TO CPaBHHUTE/NbHbIH MeTOx
HAeT Kak Obl «<MHMO JIMHMH CTPOEHMs CBOWCTBA» W He Mpejmno-
JlaraeT HeOOXONMMOCTH ONHMPAaTbCs HA JeTaJbHOE 3HAHHE CTPYK-
TypHl BelLeCTBa.

B cBsi34 € TeM 4TO TOCTPOCHHE KOPPENAIHOHHBIX COOTHOLLE-
HHH MOXeT PacCMaTPHBATLCA KaK BAPHAHT METOJa MOJeJHpOo-
BaHHA, MONBITaEMCA AaTb €ro TPAKTOBKY B 6oJiee obleM nJiaHe,
TI0JIb3YACh COBPEMEHHBIMH MpeACTaBIeHUsAMH O Mojesix [381.

ITycts cucrema o6safiaeT HEKOTOPEIMH CBOMCTBAMH, KOTO-
pble HHOTAa HaswpBaloT aTtpubyramu, A,, A,, As.. . dtum
aTpubyTaM OTBeuaeT HEKOTOpOe MHOXKECTBO H3MepsieMbiX HJIH
NOAJAIOUIUXCA HCC/eA0oBaHHIO uepeMeHHBIX Vi, Vg, V... .
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Toraa mozeneio uayuaemoit cuctemel S 6yfeT NpocTo HEKOTO-
poe COGCTBEHHOE MOJMHOXECTBO IPSIMOrO  INPOM3BEJEHHUS
MHOKECTB:

SV XV XVs. (39)

SlcHo, UTO B MpOCTEHILIEM C/yyae MOJEb MOXKHO 3a/1aTh IpoC-
TBIM NEPEYUC/IEHHEM BceX NepeMeHHbIX, BXOASAIIUX B CeMEHCTBO
mHoxectB V4, Vs, V3 Ho Takoe mpoctoe nepeuucinenue He-
JIOCTaTO4HO 3(EKTHBHO, B OCOGEHHOCTH OHO HeyAoGHO s
NPaKTUYECKOro Hcnosb3oBaHus. (OOmMpHBE TaGaMubl HJIH
rpauKy He BCErja AT BO3MOXHOCTb PAacCMOTPeTb BCE Ba-
puauuy napameTpoB, He TOBOPS YK€ O HEKOTOPOM Heyao6CTBe
nonb3oBanua). IlosToMy Ans onmucanus fBNeHH# HILyT Gosee
KOHCTPYKTHBHYIO HPOLENYPY, HanmpHMep, OTHICKHBAIOT TaKyIO
¢yHBKuMI0, KoTopasi cMorJia Obl CBf3aThb MeXAy coGOH oTesb-
Hble mepemeHHble. KoneuHo, ¢yHKuus ynoGHa Juib TOria,
KOIJia OHa CBfI3bIBa€T HEMHOT'O NepeMeHHBIX, Yalle BCero JBe.
Takoe «6nHapHOe COOTHOLIEHHE» U HCIOJNb3YeTCsi B [PAKTHKE:

¥y = [ (xq). (40)

3zech X; — KOHKpeTHOe 3HaueHHe MHoxecTBa V,; X, — co-
OTBeTCTByIOllee 3HaueHHe nepeMeHHOH V,. OueBuaHO, uTO
¢yuxusa (40) nosyyexa B pe3ysbraTte HpoOLEAYPhl, CBOASIIEHCS
K HaxOXIEHHI0O TOH KOMOMHALMM TepeMeHHbX 3HAueHHi
aTpubyToB A, u A,, KoTopsle jaiorcs onbitoM. COOTHOIEHHE
(40) mpencraBasier coGoit OOWMI THN BCeX SMIHPUYECKHUX
3aBHCHMOCTeH.

Pasywmeercs, cdopmyna (39), mpexcrasisiomas cofoll Bbi-
pakeHHe /151 JOOOro OTHOIIEHHS, HE HCUEPIBIBAETCS NPOCTOH
(GyHKIMOHAJbHOH 3aBHCHMOCTBIO, a BKJIOYaeT B ce6si GoJibliioe
YHCJIO APYrHX THIIOB B3aHMHBIX CBf3ed Mexnay aTpubyramp
HJIH OTBEYaIOIMMH MM NepeMEHHBIMH. DTO MOr'YyT ObITb OTHO-
IIEHHS CJeJOBaHUsA (MOpsifKa), TeHeTHYyeCKHe OTHOLIEHH:
H MHorue apyrue. Popmoii BblpaxKeHHS] TaKHX COOTHOIUEHHi
MOTYT ObITb psijibl, TaOJHIbl, IeHETHYECKOEe NepeBO H JpyTrHe
pasHooOpasHble (JOpPMbI AHAJMTHYECKOH M TIpadUuecKod HH-
TepnpeTanuy OTHOIIEHHH.

3xecb Mbl BHAMM, KaK KuYeCTBEHHble METOJbl CPaBHEHHs
BEIeCTB, B YaCTHOCT'I MeTO] aHaJIorHil, Kak Obl CMbIKAIOTCH
C CHCTEMOH KOJIMYECIBEHHBIX SMIHPUYECKHX COOTHOMICHHH,
06pa3ys HenpephBHEIN KOHTHHYYM CpeACTB OGOBLIeHHs pe-
3yJIbTATOB 3KCIEPHMEHTAJIbHOroO HccjefoBaHus. Bce MHoOXecT-
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BO 3THX CPEACTB U MOXHO Ha3BaTh «XHMHUYECKMM MOJEJHpO-
BaHHEM».

CBoeo6pasHyi0 IepexojHylo 00JacTb MeXJy KauyecTBeH-
HBIMH METOJIaMH aHAJIOTHH M JAPYTMMH NOAOGHBLIMH METOJAMH,
C ONHON CTOPOHB, H KOPPEJNALHOHHBLIMH COOTHOIIEHHAMH —
C JApyro#, NpeiCTaBJfAIOT MHOTOYHC/IEHHBIE METONbl MOAEJIH-
POBaHHsl OJHHUX XHMHYECKHX IIPOIECCOB C MOMOLIbIO APYTHX.
DTOT MeToj LIKPOKO TpPHMEHSIeTCs A/ HCCIeJlOBaHHSl peak-
{IHOHHOM CNOCOOHOCTH MHOTHX CJ/IOXKHBIX XHMHYECKMX CHCTEM.
Tag, mWHMPOKO NPUMEHSETCS. METOJ MOJEJNHPOBAHHA B Hayke
o ¢epmentax [39]. g usyueHus: GepMEHTATHBHBIX CHCTEM, CO-
JepiKallkx ONpeje/eHHEIH MeTaslj, B -KayecTBe MOJeNH HC-
noJib3ytorcsi GoJiee NPOCTHiE COEJMHEHHSl 3TOrO e MeTassia
(koMmmJieKchl, HeopraHuyeckue coqu). Yacto mucnesbayercs
MeTOJ MOJEJMPOBaHHA NPH H3YYEHHM PEaKUMH TAaKOro CJOXK-
HOTO NPHUPORHOrO MPOAYKTa, KAKUM fBJISETCA JMIHHH. Peak-
HH OTJeNbHBIX (ParMeHTOB CJIOXKHOH CTPYKTYpBl JIMIHHHA
MOJIEJIHPYIOTCA C IMOMOWBIO OMM3KHX IO NPHPOJAE HH3KOMOJE-
KyJSpHbIX COefMHeHHH. XOpomuM MPHMEPOM HCIO/b30BAHHS
MOJIeJIEH 3TOTO THIIA SIBJISAETCH XHMHA CHJIHKaToB. M3BecTHo,
4TO B CHJIHKATax peakuuu NPOXOAAT C BeCbMa MaJIOi CKOPOCThIO,
BO MHOTHX ciyyasx TpeOyeTcsi NpHMEHEHHe OueHb BBICOKHX
temnepatyp. [lo mMeican lonpauiMpATa, CHAMKATH MOXKHO CMO-
JeJIUpPOBaTh, €C/IH MPOBECTH 3aMeHy KHCJIOpOJa B CHJIHKaTe Ha
atoM ¢ropa, a Kpemuust — Ha Gepusnit [40]. O6napas Ginus-
KHM paIMyCcOM H CXONHBIMH XMMHYECKUMM (yHKUMAMH, HO
GoJiee HU3KOM BaJIeHTHOCTBIO, (pTrop U GepHJIIHH CO31al0T Kak Obl
ocsnabneHHyl0  mojenb  cuaukara. Hampumep, cucrema
Ca0 — SiO, Moxer OblTh  MOJEJMpPOBaHAa  CHCTEMOH
NaF — BeF,. Ilpu stom mosoxkeHue COOTBETCTBYIOLIMX TeM-
mepatyp Ha JMarpaMMax IJIABKOCTH OKa3blBAeTCSl COOTBETCT-
BEHHO HHXKe NpuOmu3uTesnbHO B 2,8 pasa. Coeannenus ¢ropa
u Gepusiua (propobepussarthl) Kak MOJAENH CHAHKATOB MOTYT
ObITb HCMONb30BaHbl M IJ1S1 MHTEpNpeTanuM TepMOAMHAMHue-
ckux cBoiicTB. Hanmpumep, ansa Tensor o6pa3oBaHus crnpasef-
JMBO TNpPUOIXKEHHOE COOTHOIUEHHE:  CHJMKAT/hTopobepHi-
aat = 1,91. Jlerko BuueTh, YTO NpuBeleHHas ¢dopMyna ¢ak-
THYECKH sBJIseTcA Koppeasuuedl Tuna (10), Koropas, B CBOIO
ouyepeib, NpeACTaBIseT coO0I0 4YacTHBIA CJIy4all OCHOBHOIO
XMMHYECKOTO THNIA KOppe/siiiH — CooTHomeHue (8).

C 1pyro#l CTOpOHEI, HeJib3sl He 3aMeTHTb, YTO 3TO XK€ COoOT-
HOILIEHHE SIBJISIETCS ONpeje/eHHON (GopMoOH XHMHYeCKOod aHa-
JIOTHH, TOH caMoH, KOTopas, B 4YaCTHOCTH, MpeJCTaB/fieTca ¢
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TIOMOLILIO TIOJIOKEHHS 3JIEMEHTOB B IEPUOJHYECKOH CHCTeMe
J. V1. Menneneesa. AHaJOCHIO COEJMHEHHS 3J€MEHTOB, Ha-
XOJfIUXCA B OJHHUX U TeX e rpynnax, u Apyrue ¢op™el aHa-
JIOTHH BIOJIHE MOXHO PaccMaTpHBaTh KaK BapHaHThl XHMHYe-
CKOrO MOJeJIMPOBaHH#, HallpHMep, MOAEJHPOBAaHHE CHJIHKATOB
repMaHaTaMH H CeJieHaTOB CyJib(aTaMH M T. M.

Pasymeercsi, nepuofindeckuil 3aKOH He CBOJUTCA K OJHOMY
MOJIeJIHPOBaHUI0, 3TO Oosiee OOUIMI NPUHUMI TNpHPOAbL. Tem
He MeHee MOJIeIMPOBaHME KAaK MOMEHT HM OXBaTHIBA€TCH.
Bonpoc sror, ogHako, yxe TpeGyeT crenuaJbHOrQ paccMoTpe-
HHA.



3AKNIOYEHME

Hrtak, Mbl H3JI0XKWJIH HEKOTOphle ofuHe ocobeH-

HOCTH 3MIIHMPHYECKHX COOTHOLIEHHH M NOHSATHH B COBPEMEHHOH
xumud. [lofroTroBneHHasi pa3BUTHEM HAyKH NPOILIOrO CTOJIe-
THS, CHCTEMa SMIMPHYECKHX 3aBHCHMOCTEH cTasia cefyac OfHUM
U3 BaXHeHmMX CHOCOOOB TPAaKTOBKH SKCIEPUMEHTAJbHBIX
NaHHBIX, TpeICcKa3aHus HOBLIX CBOHCTB M NPOBEJEHHS pPacyeToB
B TeopuH W npaktvke. CylleCTBeHHO, 4TO SMNUPHYECKHE B3au-
MOOTHOILIEHHS, TIPHUMEHSeMble B Da3JH4YHEIX OTPAaC]fiX XHUMHH
U ONHpalolecs Ha pa3Hble TEOPeTHYECKHe NMPHHLHIL], HMET
MHoro ofmero. Kak Mbl NBITaJHCh [OKa3aTh, 3TO Kacaercs
B NEepBYIO oyepeab NpHeMoB OObEANHEHHS UCCAeYeMbIX CHCTEM
B pAbl Mo 0oOMUM NPH3HAKaM (KOppeJIILHOHHEIE CEPUH, PAJIbI
CpaBHEeHHf, MNAeAIBl H T.I.) H MeToloB 0OOGILIeHHOro mpef-
CTaBJIeHHs CTPYKTYpHl (crocobbl pparMeHTHpoBaHHs). [lo-Bu-
JIUMOMY, €CTb OCHOBaHHE TOBODHTb O TOM, YTO BCfi CHCTEMa
SMIHPHYECKHX COOTHOIUEHHH B XUMHH MOXKET pacCMaTpHBATLCA
ceifyac Kak ocobasi 06/acTb «XMMHUYECKOTO MOJETHPOBAHMSI».
CneflyeT OTMETHTb, YTO NPHMEHEHHE METOAOB XHMUUYECKOro
MOJEe/IMPOBaHUS HH B KOEM CJyyae He MOXKeT OTOXKUECTBISATLCA
¢ oObpAcHeHHeM fiBJeHHH. OTKpBITHE TOrO HJIM HHOTO SMIHPH-
YECKOTO COOTHOIUEHHS, JlaXKe BBIPAaXKEHHOro B BHJE XOPOLIO
«paboTaolleiiy MaTeMaTHYeCKOH 3aBUCUMOCTH, CJAYXKHT MOJ-
cropbeM NpH pa3paboTKe TEOPETHUECKOrO OObSCHEHHS, HO He
MOXKeT 3aMeHuThb nocjennee. HyxHo scHO oTvimyate Bompoc
0 INpHYHHAX, ONpPENEeNAIOUIUX JaHHOe XHUMHUECKOe CBOHCTBO
U yXOAALIMX CBOMMH KOPHSIMH B TEOPHIO CTPOEHHS BelleCTBa
HJIM TEOPHIO XHMHYECKHX MpOLECCOB, H BONMpoc 00 3MIHUpH-
4eCcKOH 33IBHCHMOCTH, HaHJEHHONl MeXIy TeMH HJIH HHBIMH
cBoiictBamd. Hesb3si oTBepraThb 3MIHPHYECKYIO 3aBHCHMOCTb
TOJILKO TOTOMY, YTO HEM3BECTHO HJIM HENOJHO ee TeopeTnye-
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cKoe COOCHOBaHMe, TaK Xe Kak Hesb3sl NpeHeOperath TEOpHeH,
€CJIH OHA HeCrocOoOHA MOJHOCTBIO OXBAaTHUTb H3BECTHHIE 3MITH-
pHYECKHe COOTHOIIEHHUS.

C paccmarpuBaeMbIM BONPOCOM TeCHO CBsidaHa mpobJema
XMMHYECKHX MOHATHH, YTO CKa3blBaeTcs fIpexje BCEro B $ICHO
BLIDAXKEHHOH CBA3M MHOTHX MOHATHH C ONpene/eHHbIMH psi-
JaMH CXOIHBIX BeuecTB. VIMeHHO Mo3TOoMy Hpu mepexoje oT
ONHOH KaTeropuM COEJMHEHHH K JPYroH cojepKaHHe MOHSATHH
HHOT/Ja H3MeHsleTCs, NPHYEM 3TO M3MeHeHMe He Bcerja CO3Ha-
ercs uccsenoBatesieM. B pesysbrate, Kak Mbl BHIENH, BO3HH-
KAlOT 1esble KOMIJIEKCHl POJCTBEHHBIX NOHATHI, NONOGHbIE
CeMeHCTBaM POJICTBEHHBIX 3MIUPHYECKUX COOTHOMIEHHH. 310
IIUPOKO H3BecTHHle «Mudpy3HEIE MOHATHSA», IOCTABJSIOLIHE
O4YeHb MHOTO XJIOHNOT CIIelHaJHCTaM, CTPEMSLIUMCS CO34aThb
UETKYI0 TEPMHMHOJIOTHIO M CHCTeMy CTPOTHX JehHHHIMM.

JKuByyecTb W HECOMHEHHasi IIpakTH4yecKasi 3HAYHMOCTb
TaKUX JHGOY3HBIX MOHATHH 3aCTaBJsieT C OCTOPOKHOCTHIO MOA-
XOIHTb K IONbITKAM MX IIOJIHOTO onpoBepxkeHHsl. B cBere
NpeicTaBgeHHi 0 XMMHYECKOM MOJEJHPOBaHUH, TO-BHAUMOMY,
HenesiecoobpasHo TpebopaTh cefiuac HMJIM OXKMAaTh B Oyayliem
CTPOrOr0 M OJHO3HAYHOrO HX (PU3HYECKOro 0oOGOCHOBaHMS. -
BrionHe BO3MOXKHO, 4TO pa3BHTHE HayKH IO3BOJHT OTHICKATh
HECKOJIbKO NyTeH CBA3H HX ¢ (yHAaMEHTaJbHBIMH NpPUHIUNA-
MH. MoxHO CcKas3aTb, 4TO, HECMOTPSl Ha CBOIO MHOI'O3HAYHOCTb
U HEKOTOPYIO MPOTHBOPEYHBOCTb, 3TH NMOHATHS OTBEYAIOT eIHu-
HOMY IpeICTaBJeHHI0, HO 3TO €IUHCTBO OTHOCHUTCSI K TOMY
YPOBHIO PaccCMOTpeHHs MPHPONHbIX OOBEKTOB, KOTOPHIH MOXKHO
o0beIHUTb TEPMHHOM «XHMHUeCKoil opraHusauuu» [411].
$lcHo, uTo Te OTHeNbHBIE KaTeropHH OOBEKTOB, KOTOpHIE Xa-
PaKkTepHBb! MJSI XMMHYECKOH OpraHH3alHM H OTPaKeHH B CO-
OTBeTCTBYIOUIHX MNOHATHAX, BOBCe He 00f3aTeJbHO JOJIKHB!
HMeTb OJIHO3HAYHOE COOTBETCTBHE C NOHATHAMH Ha JPYTHX
YPOBHAIX OpraHu3auvi. B 3TOM OTHOIIEHHM MOXKHO NPOBECTH
HECKOJIbKO PHCKOBaHHOE CpaBHEHHE C (PU3HOJIOIHYECKHMHU CBOH-
CTBaMH BelllecTB.  XOpOIIO H3BECTHO, YTO MHOTHe BellecTBa,
HMeloLHe COBEpIIIEHHO PAa3JIMYHBbIA COCTaB H XHMUYECKOe CTpoe-
HHe, 00J1aJ1aI0T OYeHb CXOXHBIM (PU3HONOTHYECKUM JEHCTBHEM,
HalpuMep ONMHAKOBBIM 3allaXOM HJIH TOKCHYHOCTbIO. Takum
06pa3oM, MOXKHO TOBOPUTb O Pa3HBIX MOJIEKYJ/ISIPHBIX MEXaHH3-
Max, BBI3BIBAIONIMX CXOABBIG peaKuuH. FIcHO, 4TO 371€Ch MBI
BCTpeYaeMcs TaKKe C IByMs UeTKO pa’CPaHHUEHHBIMH Y POBHSIMU
OpraHu3anui, MeXAY KOTOPHIMH HMEeTcs JOCTaTOUHO CJIOXK-
Has CBfA3b.
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Ham npeacraBasiercs, 4To HeoOXOAMMOCTb NMPH3HAHHS Cy-
I[eCTBOBaHHs HECKOJbKHX YyPOBHEH pacCMOTPEHHSI MOHATHH
H UX pasrpaHHueHHE OTBeYaloT OCOGEHHOCTAAM COBpPEMEHHOro
CTHJIS MBILVIEHUS] M HUMEIOT NpSAMOe OTHOLIEHHe K SMIHpHYe-
CKMM 3aKOHOMEDHOCTSIM H HX TEOpPETHYeCKOMY OOOCHOBaHHIO.
STOT BOmpoC CBf3aH C NMEPEXO0M OT KeCTKOTo JeTePMHHH3MA,
rOCIOACTBOBABLIEr0 B HEJaBHEM MPOILIOM, K BEPOSTHOCTHOMY

HOJXORY.
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