AKAAEMVS HAVK COIO3A CCP

VHCTUTVT VUCTOPVN ECTECTBO3HAHWVA
N TEXHWKW

en KAACCYU KV HAVKV o




bubsmorexa “Pynusepc”



A. Y. MEHAEAEED

NMEPUYOAVUFECKUU
3AKOH

PEAAKIIVA,
CTATDLS U IPUMEYAH WS
B.M.KEAPODBA

o
2 =6849

ol 2
k‘% //3/

USAATEABCTBO AKAAEMUY HAYK CCCP
MOCKBA « 1958



CEPUA «KIIACCHUKHN HAY KW

OcHOoBaHa axkagemMunxom C. U. Basuaoswvim

PepgaxuuoHHAA KOJNJeruasd:

axkanemuk M. I'. ITemposckuii (upencemareinn), axajgeMuxk K. M. Bukos,
akameMuk E5. A. Kasanckuili, axKageMmK |0. 0. Mwmudm|, axagemmx
H. H. Andpees, akanemur [. H. Iep6akos, akagemuk II. @. FOduw,
anen-koppecnoraesr AH CCCP B. H. [Jeaone, amern-woppecunosnear AH CCCP
X. C. Kowmoany,
uner-KoppecuoafeET AH CCCP 4. M. Camapun, npodeccop . M. JleGedes,
npodeccop H. A. Queypoeckuii, kagpunar punocopckux ayx M. B. Kysneyos
(3aMecTATesIb DpENCEAATEIIA)

bubnmorexa “Pynusepc”



bubnmorexa “Pynusepc”



PEJAKIOUMOHHBIE OBO3HAYEHN A

{ } — B ¢urypHsle CKOOKH (DApaHTE3H) B3aKIIOYAIOTCA TE
CJI0Ba, B 9aCTHOCTH T€ 3ar0JIOBKH, KOTODEIE OTCYTCTBYIOT
B DOOJJIMHHUKEe W KOTOPHle x00aBjeHs peRaKOoueH.

< > — B YIJioBHe CKOOKE 3aK/IIOYeHH Te cjioBa W (pasHl,
KOTOpble OTCYTCTBOBAJIA B NePBOHAYAaJIbHOM TEKCTE pa-
GOoTHI, HO B IOCJIeNYIOMAX H3JaHUAX UM OPH IepeBofe
Ha WHOCTPAHHBIA ABHK OBJIM A06aBJeHEl ABTOPOM.

{54] — mmdpsr, 3aKI09eHHbIe B KBaJpaTHEe CKOOKE M HabpaH-
HEIe CBEeTJIHIM HIpUPTOM, YKA3HIBAIOT CTPAHANB TOrO
JIATepaTYypHOro HCTOYHMKA, rie Obula omyGimKoBaHA
RaHgas pabora ® IO KOTOPOMY OHA BOCIIPOM3BO-
JOUTCA B JAHHOH KHHTre.

{401]) — nudpsl, Habpannse KEPHEIM mpAPTOM ¥ HOCTaBJIeH-
HEle B KBaJ[paTHBe CKOOKM, 03HAYalOT HOMepa BHIHO-
COK mau jgomonneHHHA B «OCHOBAX XUMUU».

® — O3Had4aeT, 4TO K 3TOMYy MeCTy TeKCTa JaHO mpmMmeda-
HHE peJaKmuy, KOTOpOe DIOOMemeHO B 9TOM, T. e. OC-
HOBHOM, TOMe.

8 — O3Ha4aer, 9T0 K 3TOMY MeCTy TeKCTa JaHO mprMMedaHue
penaxknouu, KOTOpoe 6y11e'r nooMemeHo B MOOOJIHATEJIb-
HOM TOME.
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OIIBIT CNCTEMBI 3JJEMEHTOB,
OCHOBAHHOI HA X ATOMHOM BECE
N XUMNYECKOM CXO/ICTBE

Ti=50 Zr=90 ? =180.
V=51 Nb=94 Ta —=182.
Cr=052 Mo=96 W =186.
Mn=55 Rh=104,4 Pt—=197,4
Fe=>54 Ru=104,4 Ir=198.
Ni—=Co=59 P1=106,6 0s=199.

H =1 Cu=63,4 Ag—=—108 Hg—200.
Be=9,4 Mg=24 Zn —695,2 Cd =112
B=11 Al=27,4 ?=68 Ur=116 Au=197?
C=12 Si—28 ?=70 Sn=—118
N=14 P=31 As=175 Sb=122 Bi=210?
0=16 S—=32 Se="79,4 Te—=—128?
F—19 C1=35,5 Br—=280 J =127
Li=7 Na=23 K=239 Rb==85,4 Cs=133 Tl == 204.
Ca=140 Sr=287,6 Ba=137 Pb=207.
?—=145 Ce=92
?Er=2>56 La=94
?Yt =60 Di—95

? In="175,6 Th=118?
. Mendenees.

{Omdeavroe usdamnue 1 mapma 1869 e.}
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COOTHOIMEHUE CBONCTB
€ ATOMHBIM BECOM JJIEMEHTOB

[60] CumcremaTmyeckoe pacIpefesieHre 3JEeMEeHTOB IOJABEpPralioch
“B HMCTOPEM Hallel HAyKW MHOTAM Pa3HOOOPa3HEIM IPEBPaTHOCTAM.
HanGomee pacmpocTpaHeHHOe pa3fielieHHe WX Ha MeMmadsbl B Memasio-
udb onmpaerca KaK Ha (uamdecKwe pasjawmdds, 3aMedaeMBle Me)KIy MHO-
MU IPOCTHIME TelaMW, TaK W Ha pas3jdyds B XapaKTepe OKHCIOB W
- COOTBETCTBEHHEIX mM coennmuenmit. Ho to, uTo Ka3asoch Ipu mepBOM 3Ha-
KOMCTBe ¢ IIPEIMETOM SICHHIM W abCOJNIOTHEIM, TO Npz OJamsKaimieM 3Ha-
KOMCTBE ¢ HOM COBEGDHIEHHO IIOTepPAN0 cBoe 3uadenme. C Tex mop Kak
CTaJ0 M3BECTHHIM, YTO ONWH DJIEMEeHT, KaK, Hampmmep, docdop, MOKeT
ABJIATHCA X B COCTOSIHUE MeTaJIonfia, M B METaJJIAYeCKOM BHJe, CTAJO
HEBO3MOKHEIM ONEpaThcd HA pas3nmdusa B (PUH3WYECKEX IpH3HaKaX.
O6pa3oBaHzme OCHOBHHIX W KHUCJIOTHHX OKHCIOB He IIPEJCTaBJseT TaKKe
pydaTesbcTBa CKOIBKO-IZO0 TOYHOrO, IO TOM MPUIMHE, ITO MEKAY PE3KO
OCHOBHHIMH W KHCJIOTHHIMH OKHCJIAMH CYIIEeCTBYET PAJ OKHCJIOB IepeXof-
HHIX, Kyga, HampoMep, [OJIKHO OTHECTH OKHCJBI: BHCMYTa, CYDPBMEI,
MEIIbAKA, 30J0Ta, IJTaTHHE, TATaHa, 6Gopa, 0J0Ba W MHOTHX JPYTHX.
IIpuroM amamorzmd coefmHeHWH TaKWX MeTaJlyIOB, KaK BHCMYT, BaHAJWi,
CypbMa W MHIBAK ¢ cOefmHeHmAME (focdopa W a30Ta; TeILIypa ¢ cele-
HOM H Ccepoii; TaK)Ke KaK KpPeMHAA, TATaHa 4 OUPKOHA C OJOBOM, He IIO-
3BOJIleT yKe HBIHE CTPOTO [ePKaThesd, B pasfeleHmH MPOCTHX Tel,
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2. CoomHoweHue c60licme ¢ AmoMHBIM 6ECOM 11

pazimamsa MeRAYy MeTalllaME W MeTajurommamu. MceciienosaHms Merad-
JI0OPraEWYecKUX COeHEHMU, MOKa3aBIme, 9T0 cepa, Gochop m MEIMbAK
o6pasyioT coeqUHeHHAA COBEpPIIEHHO TOTO jKe pa3pAfa, KaK W PTYTh,
OFHK, CBHHEI WM BHCMYT, CIyaT elle 60jJee ACHHIM IOATBeDPKICHEEM
CHpaBeNIMBOCTA IMPEeAHIYIHero 3aKIIYeHH.

Te cmcTeMH OpOCTHIX TeJN, KOTOPHE OCHOBAHE HAa OMHOWEHUU HX
K 6000pody m Kucaopody, MPefcTaBAAT TaKiKe MHOTO IDAaTKOIO, 3aCTa-
BJIAIOT OTPHIBATE YJICHH, HECOMHEHHO JIPE[CTABIAIOIIAE BEAAKOe CXONCTBO.
BuemyT me coemmmen 10 cmX mop ¢ BOHOpomoM, Kak [61] cxomcTsennsie
¢ HEOM 3JeMeHTH; a30T, CXONHHH ¢ ¢ochopom, obpasyer dpesBEIIaitHO
HEIPOYHHEe OKHCIH W He OKHCIAeTcA IOPAMO, B IPOTHBOIOJIOMKHOCTH
pocopy. Uox m ¢Top AcHO pasmugarorcsa MeKTy coGOM TeM, 4TO IepPBHLA
coefiuHAeTCA C KHECIOPOXOM BechbMa JIETKO, ¢ BOZOPOAOM OdYeHb TPYIHO,
.a DOCHeHUH He cOeIHEH N0 CUX IIOP ¢ KUCIOPOJOM, BHTECHAET II0CIe]l-
HE#, a ¢ BOXOPOAOM 06pas3yer OYeHb MPOYHOE BelmecTBO. Marumil, MauK
H KagMui, cOCcTaBJIAIONAE CTOJb ECTECTBEHHYI TPYINY NPOCTHX Ted,
‘OTHOCATCA II0 DTOHW CHCTEMe K Pa3HEIM TPYIIaM, Tak ke, Kak Mefb O
.cepebpo. Tanuit, mosroMy, oTOpBaiicd OT CXOJCTBEHHHIX ¢ HUM INEJIOYHBIX
MeTaJjjIoB, CBHHEI OT CXONCTBEHHHX ¢ HEM 6apmd, CTPOHIMA U KaJbLUdA,
JajKe caMble eCTeCTBeHHBle TDYINE NPOCTHX Tel — majlafuii, po-
Ouil W pyTeHEmH, ¢ OMHOM CTOPOHK, W OCMHUN, WPHUAWL, NJaTHHA —
¢ APYTo#, JMOMKHBI OHTH B DTOM OTHOIIEHWW IIOCTABIEHEL JAJCKO ApPyT
OT fpyra. .

PacnopepnencHme 9JIeMEHTOB O EX JACKMPOLUMUUECKOMY NOPAOKY
UCTOpUSA XUMUH OTHECHa K CTONH »Ke MaJIO yJadHbIM IIONMBITKAM, Kak 1 Te,
Kakue OBLIW cHefaHbl A pacupefielieHusl MO XX OTHOCHTEILHOMY CPOJ-
ctBy. Ilpm cTOab pazEOOGPA3HEIX OTHOMEHHAX, KaKKe CYIIeCTBYIOT MeIKIY
OpPOCTHIME TeNaMW, HeJb3d W JAyMaTh CHCTeMY WX IIPeJCcTaBUTH B BUJE
OJTHOTO HEeMPEepPHBHOrO pPAfa, HOTOMY 9TO OTHONIEHWA TeJX OHBAiOT Ipes-
BHYailHO pasHooOpasHH. IlpmToM, pacmpenensas Teia mo CpPOJCTBY WiW
OO0 DIEKTPUYECKOMY HOPAAKY, HEBOJIBHO YIYCKAalOT W3 BHAa 06paTHOCTH
peaxknuil, COCTABIANINYI0 CYIECTBEHHOE CBONCTBO XHMUYECKHAX OTHO-
meHnii. Eenm muuk pasmaraer BORY, TO W BOJOPOJ pasllaTaeT OKHUCH
nuHKa. XJ0p BHTeCHAET KACIOPOJ, HO W KHECIOPOX TO 3Ke JejaeT ¢ XJIO-
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12 OcHosHble cmambu

POM, YTO BUAFEM B CaMOM IOJydYeHWH XJOPa, KOTOPOE COCTOUT B OKHCJIe-
HOO XJOPHCTOTO BOZOPOHAa. IJTO COBEPIIEHHO YCKOJb3aeT OT BHAMAa-
HUST TeX, KTO CTPCMUTCA paclpeleluTh 3JIeMEHTH B HenpepHIBHBIN
pAaxn.

Haxkonen, B mocacmuee Bpems GOJIBUIMHCTBO XHMUKOB CKJIOHAETCH,
MO-BHAIAMOMY, JOCTUTHYTH TOYHOTO paclpefieleHHsA 3JeMeHTOB Ha OCHO-
sanuu uxr amomrocmu. B camom mpEHIUIIE 3TOT0 HAIPaBICHUS CYIOe-
CTBYeT MHOIO IIATKOTO. BEI3BaHO 3T0 yueHHe HcCIefOBaHHeM OpraHM-
9eCKUX U 0COO0eHHO MeTaNJI00PTaHUIeCKUX COeJMHEeHUH, IPUMEeHAMOCTEIO
K HOM 3aKOHa 9YeTHHIX IaeB, 00Iero IOHATHA O Ipefeje XUMHIECKEX
coefmHEHAH W cTpemiaeHmeM 0GoiTu rmbKoe y4yeHWe O THHAX. JTH OTHO-
meHWs He JPUMEHWMEl WJF Majo HOPUMCHEMEL K COeJHHEHWAM APYTEX
3JIEMEHTOB, TaK, HanpmMmep, a3or ofpasyer ye [62] mHOrme weuerso-
maiiHRe COeqUHEHMs, TaK yKe, KaK I PTyTh. TaKWe 3JeMEHTH, KaK BaHa-
oui, monmbuen @ BoabdpaM, MapraHell, XpPOM, ypaH, MBIIIBAK, CypPbMa
M DJCMCHTH ILTATHHOBOM rpyumnsl, o0pasyoT coegmHeHWA pa3luyHOH
aTOMHOCTH, CTOJbh XaPaKTEePHBIC W TaK MaJo IOXO0KHWe Ha TO IpefcTaBie-
HEe, KOTOpOe MBI HOJIydaeM IIPM 3HAKOMCTBE ¢ OPTaHWIECKUMU COeqmHe-
HOSIME, 9TO HeT BO3MOMKHOCTH, II0 KpalHell Mepe B HacTosImee BpeMd,
1 IyMaTh IIPAMEHHUTH K IIOHUMAaHUIO COeUHEeHIH 3THX 3JIeMeHTOB CTPOTOTO
nouAraa o6 mX atroMHOCTH. [ amioMuHHS BOBCe He W3BECTHO COeNHHE-
HOU, 3aKJIIOYAIOMUX OfWH aTOM 3TOTO 3JEMeHTa, JJIA MeJu I PTYTH CcOC-
IOUWHCHUA 3aKUCH, THAe 3TH DHJICMCHTH CyTh OQHOATOMHHEE, IIPCHCTABISIIOT
BO MHOTHWX OTHOMEHHWAX 60jlee IPOYHEE COCQUHEHWs, YeM COCHUHEHHSA,
OTBevyalomue OKUCH, TaK 9TO 3TU 3JICMEHTH, momo0HO cepebpy, B coxax
3aKHCH CyThb 3JEMEHTH ONHOATOMHEE, TOTHa KaK B COJAX OKHUCYU OHHO
CyThb B3JeMeHTH jByaToMHBEe. CBHHEl IO ero MeTaJJ00PraHmYecKAM
COeIMHEeHWAM OKa3EIBAeTCHA 3IEMEHTOM YeThHIPeXaTOMHHEIM, TOTHa KaK ero
MUHepaJbHEE COeIWHEHWS 3acTaBJIAIT CYATATH eTO0 ABYaTOMHBIM;, WOJ
B HEKOTOPOM CMEBICIE eCTh 3JeMEeHT TpeXaToMHHH, gochop 3—5-aToMeH.
IIpu ompemenenmw aToMHOCTH 3JEMEHTa HNPHXOMATCS [eiaTh BEIBOJ 00
Hell Ha OCHOBAHWY YaCTHYHOTO COCTaBa IIPOW3BOJbLHO H30paHHBIX coe-
musenmit. Ecam wm3bparth, Hampumep, [jas MeQU [OBYXJOPHCTYI MeIb,
KaK IIpeJebHOE cOe[JHHEHWe, TO OKa3HBaercd, UTO IPeJelbHOE COelm-
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HeHUe Meqr ecTh TEeJI0 O9YeHb HeMPOYHOe, JEeTrKO Jalouee coeguHeHme
HeIpeqeIbHOe — IMOJYXJIOPHCTYI0 Mefb, Ifle MeJb eCTb JJeMeHT OJHO-
aromuniii. Ecam jxe m36mpaTh BHCIIZe, Majke MaJio IPOYHBIe COCUHEHNAS,
KaK Takme, II0 KOTOPEIM OIpe/iesisieTcs aTOMHOCTh, TO MOYKHO Jiayie COMHe-
BaThCSA B aTOMHOCTA BOMOPOMa, IMOTOMY 4TO B IIEPEKHCH BOMOPOMa HaXO-
[ETCA cOeIHeHZE OTHOTO aTOMa BOMOPOJA C OJHEM aTOMOM KHUCJIOPOfa,
KaK U B OKUCH MeW WX PTyTH. Toria MHIILAK, $ochop I a3oT, CypbMy
7 Op. JOJIKHO IPU3HATH 3a 9JIIEMEHTHI IATHATOMHbIE I lake CeMAAaTOMHELe,
7oK (10 COeMHEHUAM ¢ XJIOPOM) HYKHO OyJeT MPA3HATH DIEMEHTOM TpPeX-
I OATHATOMHBIM, a MOKeT OBITDH ellje W BHICIIeH aToMHOcTA. Torga aToM-
HOCTH TaKHUX DJEMEHTOB, KaK MapraHel W aJIOMOHNN, OKaMeTcs IO9TH
HEBO3MOJKHBEIM ycTaHoBHTh. MapraumoBokaameBass CoJb, aHajJoT@de-
CKafgd ¢ XJOPHOKAJmeBOIO COJBIO, JO TOT'O0 MOMKET BJHATH Ha pelleHme
BOIIpoca 06 aTOMHOCTH, 4TO HJIW MapraHel] OKa;KeTCs 3JEMEHTOM OJHO-
aTOMHHEM, KaK XJOp, WA XJOP Hafgo OymeT cuecTh 3JIEeMEHTOM 2-, 4-
maz 6-aTOMHEIM, KaK MapraHel.

[63] Ecam npmusaTh, 9T0 KACIOPOMHEE COCTUHEHAS He MOTYT CIYIKATE
PYKOBOOAINWM MPWHOMUIOM [JIs OIpPefeJeHAsI aTOMHOCTH 9JIEMEHTOB,
MOTOMY YTO KHCJOPOJ, OO IOHATUAM DTOTO YYEHAA, MOKET IPHCOeqd-
HATHCA K TeJaM, B HeOoIpeJeJeHHO 0OJbIIOM KOJIIYeCcTBe (TAK KaK MOKET
OBHITH BTHCHYT MEXAY KajKIHMHI IBYMs 3JeMEeHTaM:), TOTHa OKayKyTcs
COBePIIeHHO HePa3bACHEMBIMA: aTOMHOCTh MHOTHX DJEMEHTOB; Ta aHa-
IOTHsA, KOTOpasg yYCTaHOBJIEHA B MEUHEPAJbHOU XAMHUE MEXAY COOTBET-
CTBEHHHIME COCAMHEHWAMZ XJOpPa H KHECJIOPOJa; TO OOCTOATEIBCTBO,
q9T0 NOpPHECOefUHEeHMe KHCIOpoJa KMeeT CBOIO OIPeJeeHHYH IpaHULy,
9T0 MHl BEAWM B 00pa30BaHU® MHOTHX KHCIOPONHBIX COJeH, 3aKJ0Yaio-
muXx 0ORKHOBEHHO He GoJice 4eTHPeX HaeB KucJopoja (Hampumep, XJIOp-
moie coam, MCIO#, cepuokmcnsie coam, M2SO?, ¢ochopHOKHCIHE cOJIH,
M3PO* ©, costu MBIIIBsIKOBBIE, MOJMUONCHOBEIE, BOJAb(PaMOBEEe, XPOMOBEIE,
MapraHIOBEle W [EJIOro pAfa APYIUX KUCJIOT); CTAHET HEHOHATHEIM TO
O0CTOATENIBCTBO, YTO HEPEIKO KUCIOPOJHEE COJUHEHHS C MEHbIOIUM
KOJIMYECTBOM KHCJIOPOJa MeHee IOCTOSHHBI, 9€M Te, KOTODHIE copepiKar
fojee KmcxOpoma, KaK, HalIpmMep, B KHCIopomHHX coepmuenmax Cl,
Mn z r. n. CopaBemiimBOoCTh MHEHHEA O IMATKOCTE NPWHIEIA aTOMHOCTH
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14 OcHo6Hble cmambu

9JE€MEeHTOB B IPAMEHEHUE K CHCTEMe 3JEeMeHTOB O4YeBHIHA W3 TOTO, UTO
[IOHEIHe He BHPa00Tal0Ch HA OMHOM CTPOTOM CHCTEMEl B 3TOM OTHOIIGHUM,
a TaKke W3 TOTO, 94TO IPH ITOH cECcTEMe TaKuUe DIEMEHTHI, KaK KDPeMHAN
m 6op, HOMKHHEL OHTH JalIeK0 yHalleHH APYT OT Apyra, Kak cepe0po,
Me[lb U PTYTh, CypbMa W BECMYT, TaJdil 7 1ie3Wil. 3aKOH jKe YeTHHIX [1aeB,
COCTABJIAIINAN CTONEH BayKHYIO OIOPY IPHU W3YIEHAU BCeX OPraHUIECKHUX
COCIIMHEH:A, OKa3kBaeTcA JalleKO0 He OOIMEM W MOKeT OBITH, II0 MOeMy
MHEHHUIO, CPaBHEH ¢ B3aKOHOM CHMMETDPHH KpHCTAJIAIeCKAX ¢OpM.
B GoapimmucTBe TaKEX (OPM — KajKHOM KPHCTANIAIECKOH IIIOCKOCTH
aMeeTcd COOTBETCTBeHHadg mapannaeibHad. MoEo OvIO GEH M3 3TOTO
3aKJIYAETD, 9TO HE MOTYT ABIATHCA QOPMEL, B KOTOPHIX HET TaKHX Iapaj-
JeJIbHHX ILIOCKOCTEN; HO, OMHAKO, TaKkwe (OPMEI, IpH OJmsKalimeM 3Ha-
KOMCTBE ¢ IIPeMeTOM, CYINeCTBYIOT: B TeTpasfgpe ecTb CHMMeTpus,
HecMOTPA Ha OTCYTCTBEE HapaJllelbHHX ILIocKocTell. To e caMoe MOMHO
OTHECTH U JI0 9¥CciIa maeB. YeTHOe IWCIO MaeB U3BECTHHIX 2JEMEHTOB OymeT
OPeficTaBIATE CIAyYIail 04eBUTHON U SBCTBEHHOH CHAMMETPHH; OTCYTCTBUE
YeTHOCTE B 9YHCJIE aTOMOB OyAeT IPefcTaBIATH 0oliee pelKoe sABJICHHE,
nomobHoe cirydadm reMudfpru. UTo e KacaeTcs 40 TOTO BHJOU3MEHEHMS
yaeHZA 00 aTOMHOCTH DIEMEHTOB, KOTOPOe IPU3HaeT BO3MOKHOCTH Iepe-
MEeHH B 3T0H aToMm[64]HocTH, TO OHO MOKET CAYIKATH TOJIBKO, KaK Jydilee
JI0Ka3aTelbCTBO HECOCTOATEIBHOCTH dTOTO yaenusA. Ecam yraepon mosxer
OBITH YeTHIDEX- W [BYaTOMHEIM, MEIb W PTYTH MOTYT OHITH JBYaTOMHEIMA
7 OJHOATOMHHEIME; eclim ocdop MOKeT OHTH HATH-, TPeX-, IBYXaTOMHEIM,
TO OTYero e He JOMYCTATH, 9TO U caMble BOAOPOM W XJIOpP He MOTYT GHITH
OlHO-, IBYX-, TpeX- W T. A.- aTOMHEIMH, W TOTJa, KOHEYHO, He ABUTCH
HUKAaKOTO 3aTPYNHEHES B O0BACHEHAN CYINeCTBOBAHNUA A CTPOCHHUSA KaKOTO
YTOJHO cOelWHEeHUs; HO 3aTO He IIPECTAaBATCA W HEKAKON TBEPHOCTH
B CYXKICHHAX.

Takmm o6pa3om, B HacTOsIee BpeMa HeT HH OJHOTO OOINEro IpHH-
LAna, BEAEP/KABAIOINETO KPHTHKW, MOTYIIEro CIYKHETH OINOPOM mpu
CYKJeHn: 00 OTHOCHTEJNBbHHX CBOHCTBaX 3JEMEHTOB W I03BOJAIOIIEro
PacHoNOKATE IX B (ollee HMIN MeHee CTPOTYH cmcTeMy. TOJBKO OTHO-
CHTEIbHO HEKOTODHX 2pYynn dfeMeHmMog He CYINecTByeT COMHEHHs, 4TO
og7 00pa3yoT OZHO Nesoe, NpeficTaBIAI0T eCTeCTBEHHNN PAM CXOMCTBeH-
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HBHIX @NpPOABJEHHH MaTepmm. TaKOBH TpPYIOH: TajJOUA0OB, MeETallIOB.
IIEeJOYHEIX 3eMellb, I'PYIIa a30Ta B OTIACTA CEPH, COYTHOKOB ILIATHHHI,
CIIyTHUKOB LiepHsA, fa HeMHorze Apyrue. CymecTBYIOT yKe MHOTOYUCIIEH-
HEIe IODBITKE OTKPHITh 3aKOHHOCTh B TeX OTHOIICHWAX, KaKme 3aMe-
9aloTcAd B pAfaX dJAEMeHTOB, NpWHAIeKammx k o0wnoli rpymme. Tak,
HaIpOMep, HEOJHOKDPATHO IPOBOAMIACh Oapajilelb MeKIy JATHeM,
KajmeM W HaTp@WeM, ¢ OJHOM CTOPOHHI, KajJbllmeM, CTPOHIEEeM W OapueM,.
XJIOpoM, mojoM # 6GPOMOM, ¢ APYTroil CTOPOHE; — KHECIOPOLOM, CepoH,
CeJleHOM H TeJaypoM, — a30ToM, ¢$ochopoM, MHIIBAKOM K CyPHMOH.
HKpemepc masxe crpemmics, @ ¢ 60ablUMM yCIeXOM B HEKOTOPHX ciaydadx,
OTKPHTH OTHONIEHWE MEKAY WIeHaMd 9THX IPYII; TaK, HaIpmMep, OH
COCTaBJIACT CJIEAYIOUHe PSIBI:

JImrmii, Harpuit, Kanwmii,
Marumit, Hnuk, HKagmmii.
Raapumit, Crpouuuii, Bapwmii.

Ho Ttaxoro popma OTHOIIEHWS IPeICTaBJSIIACH U IIPEACTaBIAITCA
70 cMX HOp HalleMy yMy, KaK HEKOTOphle OTPHIBOYHEIE CBeNeHUA, He
BeJlyliue K IOJHOH CECTeMe 3JeMEeHTOB, a TOJBKO OIIpaBfEIBAaoINZe pac--
npefieJileHne HX IO eCTeCTBeHHHIM rpymnuaM. OTKPHITHE TaKUX 3JIEeMEHTOB,
Kak pyOomamil, le3mil m Taamil, BH3HBAJIO COMHEHNEe B TOM, 9TO HallW CBe-
meHus 06 DJIeMeHTAapHHIX TejlaX BecbMa OTDAHAYEHE, W IOIKITKA OX.
CHCTEMH NpesKIeBPeMeHHa, MOKa He MOSABHUTCA [HIOTeTHIECKOe OCHOBa-
HEe, MOTyIoee IOCIY;KATH OMOPOM [isi cTporoii cmeremsl, [65] Mccae-
IOBaHMA O KPaTHOCTH aTOMHHEIX BeCOB CIYJKHIZ He pa3, B 0cOGeHHOCTH
nasa Ioma, Ilerrenkodepa, CokosoBa W APYrux, MOBOAOM K yKa3aHUOIO
YMCJIeHHBIX OTHOIIGHHI MeKIY, aTOMHBIMU BecaMd JIE€MEHTOB, COCTaBIAI0-
mEX OfHEYy TPYIIy, HO, CKOJBKO MHe W3BECTHO, He IOCHYKEIH MJs
CHCTeMaTHIeCKOTO paclpefieieHUss BceX HN3BeCTHHIX diaeMenToB. Mae
m3BecTHA TOJBKO ofHa mombiTKa Jlenccena (Ausmansr JlmGmxa, 1857 r.,
1.7. 103 m 104) ymoBierBopETh 3TOMY ecrecTBeHHOMY TpeboBammio. Ho
€ro cmcTeMa TpHaj HPOCTHX Teld cTpafaeT HeKOTOPO# MAaTKOCTHIO, IIOTOMY -
9TO B OCHOBAHMHI ee He JeXKHT NpPOYHOro Hadatda. JleHccen crapaercs s
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omeperbcsl, B TPHAJHOM pa3jielleHAM DJIeMeHTOB Ha WX OTHONIEHHSA IO
BelIMYMHEE IaeB (B KaKIOH Tpmaje mail cpeJHeTO dJIeMEHTa paBeH IIOJIY-
cyMMe NaeB Kpa@HEX 3JeMeHTOB, Kak y Hpemepca m gp.), Takke Ha
XAMH9eCKOM CXO[[CTBe I Ha OKPANIMBAHWE WX COeJHHEHHH, HO cOIOCTa-
BJeHOA MOCIeHEr0 POfa KoJeGJAI0TCA TCMHU Pa3iddyusaMu, KOTOPHe 3aMe-
9al0TCA B I[BeTe KOOAJIbTOBHIX, XPOMOBEIX, MEJHBIX X MHOTAX APYTAX
COeJMHEHNA, CMOTPSA IO YCJIOBHAM, B KOTOPHE OHHU IMOCTaBIEHH, B COeIA-
HeHOSM, B KOTOPHX Haxogarcd. OmHako B cucTeMe JleHcceHa 3aMedaioTcs
eCTeCTBEHHEIe TPYIIIIE, 9aCTO BeChMa COTJIACHHe ¢ HAIMME OOIIIMIA MOHA-
THSMHA; TAKOBH, HapEMep, IPYNIbl: KalWs, HaTpud @ amrdd; Gapmd,
CTPOHIWA W KaJbl¥Ws; MarHwWs, IEHKA O KajgMmud; cepebpa, CBEHIA I
PTYTH; CepHl, celeHa W Teidnaypa; docdopa, MEINBIKA U CYPHMH; OCMHS,
[JIATUHEl U APUAAA;, Hajjdagusi, PyTCHAA U pomus; Boabdpama, BaHaqAs
m moambpeHa; TaHTalla, OJ0OBA W THATaHAa W OpP.; HO KpeMHuii, 6op m
¢$TOp; KECIOPOA, a30T ¥ YIIepox; XPOM, HEKKeJIb W Me[b; Oepmiimi,
UEAPKOH © I ypaH eIBa JU MOTIYT OBITH MOCTABJIEHH B OJHHU T'PYIIH, KaK
3T0 medaet Jlercced. B cro cumcreme np&nom MPOrAsAKBAeT CTPEeMJIeHme
MOMYUHATH ECTECTBeHHYI0 TIPYNOUPOBKY 9JIEMEHTOB TPOMCTBEHHOCTH,
KOTOpasi e[[Ba JU COIIAaCHA ¢ eCTeCTBEHHOCTHIO U ¢ TeM, YTO MEl He mMeeM
YBePEeHHOCTH B 3aKOHYEHHOCTH PARA IPOCTHX Tel, HaM H3BeCTHHX. [las
BHOBb OTKPEIBAEMBIX DJIEMEHTOB B €T0 CHCTEME ecii W HaUJeTcsd MecTo,
TO COIPAKEHHOE C PacCTPOUCTBOM TIPYIOH, cUuTAOMCHcA 3aMKHEYTOR
1 3aKOHYEHHOH.

IlpegnpmuaB cocTaBlicHAe PYKOBOACTBA K XUMHH, Ha3BaHHOTO
«OcHoBH XmMum»,©@ g goKed OBLT OCTAHOBUTHCA HAa KaKOA-HEGYIH
cueTeMe IIPOCTHIX Tedl, 9TO0H B paclIpe/e/ieHnd IX He PYKOBOICTBOBATbCA
cAyJalHBIMA, KaK OR UHCTHHKTHBHBEIMA IMOOYIKICHHAMHO, & KaKAM-IT00
onpefeleHHO-TOYHEIM HA4aJoM. Brimie MBI BmIenW DOYTH IOJHOE OTCYT-
cTBOE YHCIEHHEIX OTHOUIEHWI B cocTaBienns cmctem [66] mpocTrix Tei;
a pcAKafd cmcTeMa, OCHOBAHHASA HA TOYHO HAOJIOJEHHBIX YMcaX, KOHedHO,
Oyzmer y&e B TOM OTHOIIEHUN 3acC;IyKUBATh IPEJIOYTeHAE TepPC &Py TAMI
CUCTeMaMH, He MMeIIIAMYU YUCIEHHHX ONI0p, YTO B HEHX OCTAHETCA Mo
MecTa Opom3BoXy. YUMciIoBhe maHHEE, OTHOCAMMUECT [0 IPOCTHIX Tell,
B HacTOAMee BpeMs orpaHnyeHs. Eciam ¢mauueckue cBoicTBa HEKOTOPHIX
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U OIpeflelIeHEl ¢ JHOCTOBEPHOCTHIO, TO 3TO OTHOCHTCA TOJNBKO IO BechbMa
He0OBIIOTO YUC/Ia BIeMEeHTaPHEX Tel. Takne cBoficTBaA, KaK, HaIpuMep,
ONTHYeCKAE W fayke DIEKTPAYECKUE WA MAaTHUTHHE, KOHEYHO, He MOTYT
HOCIY/KATH OIOPOY AJIA CHCTEMBI, HOTOMY 9YTO OfHO W TO JKe TeJ0 MOMKer
IPeJCTaBIATH B DTOM OTHOIIEHWH pa3jwyds TPOMajHEe, CMOTPA MO TOMY
COCTOAHMIO, B KOTOPOM OHO HaXofurcA. J[0cTaTOYHO MPHANOMHATH B 3TOM
OTHOIIEHWH TpaduT ¥ alMa3, 0OOBIKHOBEHHHI I KpacHEH docdop, Kueao-
pox m o30H. llmoTHOCTE B TMapoo6pa3HOM COCTOSIHMW, OIpPeNessiomas
BeC YaCTUIEL IIPOCTHIX TeJ, He TOJHKO He m3BecTHA MAA GONBIIMHCTBA UX,
HO W mOfgBepraerTcsd W3MEHEHHAM, COBEPIIEHHO CXOJHEIMA ¢ TeMHd IOJH-
MePHEIMU W3MEHEHWSIMI, KaKue MBl 3aMeyald sl CIORHHX Tea. Kumemro-
POR W cepa IPeNCTABIAIOT TOMY HECOMHEHHEIe NOKa3aTelbCTBa, a OTHO-
ImeHme MeAy as3oToM, $ocdopoM F MHEIMUILAKOM — HOBOE IOATBEPHKIE-
HUe, JIOTOMY 9TO 3TH CXOJXHHIe dJIeMEeHTH mMeloT Beca yactum N2, P4 u As?,
MemIy coboil He oMmHAKOBHE IO 9ucay aToMOB. C IOJEMEepPHEIM e Ipe-
BpalleHreM IPOCTOIO0 TeJa HEeCOMHEHHO [OJKHA OHTH CBA3aHa U Hepe-
MeHa MHOKecTBa ero ¢cBoiicTB. Heab3ss GHITH YBePEHHBIM, 9TO JAA KaKOTO-
a0 DIeMeHTa, HaXpUMep, XOTA OB IJA IUIaTHHE, He GyIeT U3BEeCTHO
OPYTOTO COCTOAHUA, I MeCTO JAaHHOTO dJIeMeHTa B CECTeMe, II0 ero guam-
YEeCKHM CBOMCTBaM, TOTJla MOJNKHO OBITH HepeMeHeHo. A Memxmy Tew,
BCAKZY U3 Hac MOHUMAET, YTO, IPH Bcell mepeMeHe B CBOUCTBAX MPOCTHIX
TN, B CBOOOMHOM HX COCTOSHUH, HeYMO OCTAETCA HOCTOSHHBIM, U IIPW
mepeXoje dJIeMeHTa B COeJUHEHUsI DTO Hedmo — MaTePHajbHOe W cOCTa-
BIfeT XapaKTePUCTAKY COeqUHEHWH, 3aK/IOYAMIEX JaHHBKA 3JIeMeHT.
B 5TOM OTHOHIEHWZ HOHBIHE H3BECTHO TOJBKO OHO YHCJIOBOE MaHHOE,
5TO MMCHHO aTOMHEIN BecC, CBOWCTBEHHHN 3ieMenty. Benmumua atoMHOTO
Beca, 0 caMOMY CYIIecTBY IPeIMeTa, ecTh JaHHOe, OTHOCAMeecsd He K ca-
MOMY COCTOSHHWIO OTHENBHOT0 IIPOCTOr0 TCJIA, a K TOU MaTepuaJbHOI
yacTH, KOTOpad 00Ima u cBOGOLHOMY HPOCTOMY Tedy, M BCeM ero coemu-
HeHHAM. ATOMHBIA Bec IPWHAJUIGKAT He YIIIO W alMa3dy, a yIJIepony.
Cnoco6, roropsim Hepap m Hamnmumapo onpepnenmidm aToOMHEIe Beca dJie-
MeHTOB, [67] ocHOBEIBaeTCA Ha TaKWX HE3BIOJEMBIX U HECOMHEHHBIX
npweMaXx, 9TO A OOJBIIMHCTBA TeJ, B 0CODEGHHOCTH MAJSI TeX IPOCTHIX
TCJI, KOTOPHX TEIJIOeMKOCTh B CBOGOZHOM COCTOAHHUEU y3Ke OIPeNeleHa,

9 TIlepuoguyecKHit BaKOH
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He HacTaeT COMHEHHsI B aTOMHOM Bece 3JIeMeHTa, KaK 3T0 ObII0 HeCKOJILKO
JeT TOMY Hasaj, KOTJa aTOMHHU BEC CTOJh 9acTO CMEIIHBAJICS C DKBU-
BaJIGHTOM ¥ OIIpefeNsiscsd Ha OCHOBAHUY DPA3HOPONHEIX, 9aCTO ITPOTHBO-
IMOJOKHEX Havall.

Bor mo aT0%-T0 MpUYMHE 51 W cTapasics OCHOBATh CACTCMY Ha BeJHYMHE
aTOMHOIO Beca JJIEeMEeHTOB.

Ilepsasa mpoba, caeransass B 9TOM OTHONIEHWH, OBLIA CJICHYIOMAs :
s oroOpas Teja C HANMEHBIOIMM aTOMHBIM BeCOM W PACIOJOMKHAI X IO
MOPAAKY BCJIMYAHEI WX atomMuoro Beca. Ilpw arom okasasock, 4To cymic-
CTBYeT KaK OKl Iepumoj] CBOMCTB ITPOCTHIX TeJ, U Jaske IO aTOMHOCTH 3J¢-
MEHTHI CJIeAYI0T APYT 3a APYTOM B IOPsIAKe aprdMeTwdecKol mocieqona-
TEJbHOCTHA BeJIWMYMHBEI WX Imas:®

Li=7, Be=9,4;, B=11; C=12; N=14; O0=16; F=19
Na=23; Mg—24; Al=274;Si=28; P=31; S=32; C1=235,5
K =39; Ca=40; — Ti=>50; V=>51; —

B paspsage anementoB, mmelomux mail Gomec 100, BcTpedaem cosep-
LIeHHO aHAaJOTHYEeCKUH HeNpPepPHBHHINA pAL:

Ag=108; Cd =112; Ur=116; Sn =118; Sb =122; Te — 128; J = 127.

OrasmBaercst, yto Li, Na, K, Ag rtaxr sxe ormocsaTes npyr K gpyry,
kak C, Si, Ti, Sn, unu xax N, P, V, Sb u 1. 1. Pogmiock ToTuac mpen-
MOJIOKeHTe : He BEIPaKaloTcsA JI CBOMCTBA 3JIE€MENTOB B WX aTOMHOM Bece,
Henb3d JIM HA HEM OocHOBaTh cucrtemy? J[lamee IpuBeleH OIEIT TaKOW
CHCTEMEI.

B npepnaraemoii cucteMe OCHOBOM HJIsl ONPCAENCHUSI MCCTA BJIEMCHTa
CIYJKHT aTOMHBIE Bec, eMy cBOHCTBeHHHIH. CoHOCTaBJICHHE M3BCCTHHRIX
TMOHBIHE TPYNII IIPOCTHX TEJN IO BeCcy WX aroMa LIPHBOAAT K TOMY 3aKJI0-
4YeHMio, 4YTO cImoco® pachpejclieHHs 3SJIEMCHTOB II0 aTOMHOMY HX Becy
He IIPOTEBOPCYHT €CTECTBEHHOMY CXOACTBY, CYUIECTBYIOIIEMY MCIKIY
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3JIeMeHTaMH, a, HAaIPOTUB TOT0, IPAMO Ha Hero yKasdksBaer. [lada aToro mgo-
CTaTOYHO CONIOCTAaBHUTH ciaexyoimmzme 6 rpymom: @

Ca=140 Sr—=2_87,6 Ba =137

Na=23 Ka—=239 Rb—=285,4 Cs =133
F=19 C1=235,5 Br—=2=80 J =127

0=16 S=32 Se=179,4 Te =128

N=14 P=31 As=175 Sb =122

C=12 Si=28 — Sn =118

(68] It mecTh IPYNO ACHO MOKA3HBAIOT, 9TO MEKIY €CTCCTBEHHEIMA
CBOMCTBAMZ 3JIeMEHTOB W BeJWYMHOW WX aTOMHOTO Beca CYIIECTBYeT
gexoTopoe TouHoe orHomenwe. He momsxuo, 0gHakKo, MymaTh, 94TO Takoe
OTHOIIeHWE IpPefcTaBIder mogobme roMOJOTAM, IO TOX HPAIMHE, UTO JIJIA
9JIEMEHTOB, Ial KOTOPHIX C TOYHOCTBIO ONpefielleHH, He CYMecTByeT
HaCTOAINEH TOMOJOTTIecKol pasHocT. XOTA Ial HATPUA U Kajids, GTopa
M XJI0pa, KACJIOPOfa X cepHl, yIiepofia W KPeMHUA pasiamdaiorcd Ha 16,
HO mam asora m ¢ocopa oriamdaroTes Ha 17, a 4T0 ropasmo Bammee —
PasHOCTh MEKAY KaJbleM W CTPOHIWeM, KaimeM W Py6mameM, XJI0poM
7 GPOMOM T T. Ji. HEO[MHAKOBA W M3MeHeHme ee, BO-IEePBHIX, IIPeicTaBIAeT
HEKOTOPYI0O IpPaBWJIBHOCTH, W, BO-BTODHIX, rOpasf0 6oxbime TO#l pas-
HOCTH, KaKyl0 MOJKHO IIPHINCATh HETOYHOCTE OoUpejejeHuil, B srme-
yKa3aHHHIX COIOCTaBieHEAX 6pocaercd B Iia3a cTpPoras MOCIef0BaTeNdb-
HOCTH B W3MGHEHNW ATOMHHIX BeCOB B TOPH30HTAJBHHX PAJAX M BEPTU-
KaJdbueX cronbmax. Tombko mail Teanaypa OKaskBaeTcA BHIXOSINEM U3
PANa, HO Jerko MojKeT OHITh, 9TO OH OIpEMeseH HeTOYHO, I eCIH MH
upumeM BMecTo 128 maa Hero atomubld Bec 126—124, to cmerema Gymer
COBEPIICHHO TOYHOIO.

IIpmroMm, rpymma ¢ropa IpefcTaBifeT 3JIeMEHTH, COeJTHAIIIZECS
OpeIMYINeCTBeHHO ¢ OJHEM IlaeM BOJOPOAa, TPYyNIa KACIOPOKa ¢ ABYyMA,
a30Ta ¢ TpeMA W yIiepofa ¢ YeTHPhMA IasdAME BOZOPO[a WJH XJIOPa, TAK
4TO W B 9TOM OTHONIEHUW eCTeCTBEHHOCTh pacHpefielleHHs IPYII B ONpe-
JIEIEHHOM NOpANKe He Hapymaercd YHMCJIaMd, BHPayKalOIIEMA HX aTOM-
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uBIA BeC, a, HAI[POTHB TOT0, Kak Ol mpemyranabiBaercs *. B mepBom ke
COIOCTaBJICHAN MBI EMeeM 7 CcTOJXOIOB (MOkeT OHITH HambOJee ecTeCTBEH-
ubix), m3 KoTopHx Li m F omgmoaToMusl u npepcraBifoT HambOdbIIEe
yhaanenme 1o 3JeKTpol69]xmmmaeckomy mopsaaky, Be m O, caegyromme
3a HOMH, IBYaTOMHH, 3a HuMu cienyior B m N — TpexaTtomuble, a B cpe-
nuHe nomelnaercs derhipexaroMuniii G. 'mapa na ypanemme Na m Cl,
Ag w J @ 7. ., BEAWM, YTO 9MCIOBOE CIAMGHEE DJIeMEHTOB OTBEUaeT /IO
HEKOTOPOH CTeIeHW W aTOMHOCTH M LOHATUAM O CPOMCTBE.

Bee camuennms, cpmesadHEEle MHOI B 9TOM HaIpaBJICHAW, IIPUBOAAT
MEHS K TOMY B3aKIIOUEHWI0, UTO 6CAUNUNA AMOMH020 6eca onpedetsem
npupody ssemerma HACTOJIBKO K, HACKOJBKO BeC YaCTUI(H OIpefessaer
CBOMCTRA M MHOTHE PCAKIHM CJAOMKHOTO Tejga. Ecaum aro ybexmmenwme
IIOATBEPAATCA HaJbHEHIIMM IIPAMEHEHIeM BEICTABJIEHHOIO Hadajla K H3y-
YEHWIO DJIEMEHTOB, TO MH IPUOIN3UMCH K 3II0Xe HNOHUMAHESA CYIIECTBEH-
HOTO pPa3jmidsi W MPAYAHBI CXOMACTiA DJICMEHTAPHBIX TEJI.

[lonaraio, uTo BHICTABIAEMBIA MHOIO 3aKOH He UIET B paspes ¢ o0mmm
HalpaBJleHHeM ecTeCTBO3HAHWS, W 4YTO [0 CUX IIOP HE CYIIeCTBOBAJO ero
JOKa3aTeJbCTBa, XOTA ye W Owum Hamexk:m Ha Hero. OTHHHE, MHe
KajKeTcs, mpmoOpeTaeTcs elle HOBHIM HMHTEpPeC B ONpefelleHHMH aTOMHEIX
BeCOB, B OTKPHITHE HOBHIX IOPOCTHX TeJl W B OTHICKAHWEM HOBHIX MEKIY
HOMHA aHaJOTH. /

IIpuBosKY 3a cIM OHY I3 MHOTHEX CHCTEM DJIEeMEHTOB, OCHOBAHHHX Ha
ax aTomMHOM Bece. OHHO CJIYKaT TOMBKO ONBITOM, HONBITKOR JJIA BEIpasKe-

¥ Bonee nerxmit aroM yriepoma, C=12, Momer ymep:xmBaTh GoJibITe BOJO-
ponma, gem Gosiee TaMeJNbId aTOM as3oTa WM KuEcaopoma. YacTmuHEle Beca BOJOPOAH-
CTEIX COeJUHeNMHA B IepBOM croibme, HaumHas ¢ ¢ropa, 6ymyr: HF=20, H20=18;
H3N=17, H4C=16. Harpwuit, kanmii, KaabOU{X ¥ T. U., ecid O COETUHMIHNCH C BO-
ROpoAoM, TO Aajam Okl COeMMHEHMA, MpeAcTaBisIoOmue, TAK CKa3aTh, HeHODMAaJbHEIM
BeC BOJOPOAUCTOr0 COeJUHEHNsI, CBOMCTBEHHOro APYTEM 5JIeMEHTaM TOro 3e cToabna.
Ecnm 6b1, HanmpuMep, BOXOPOJ COSAMHHJICS C HaTPHeM, XOTh Iail ¢ IaeM, TO TOra
monygmiacs ObI BOXOPONHUCTHI HATPH, KOTOPOro JacTHOa Becmyia GH 24, 9To mpen-
CTaBjIsIeT KaK Obl MCKIIIOYATENIbHOE fIBJICHHE B PARY APYTEX BOJOPOJHUCTHIX COefuHe-
HEi Toro ke croiabma. He oTTroro sim momo6HOe BOXOPOAHCTOE BemecTBO M He oOpa-
3yerca? BrickasaEHOe B 9TOM IIPHMeYaHAH, KOHEYHO, COCTABJIAELT ONHO TOJIBKO BOJIb-
HOe NPefNoJIoKeHne, KOTOPOe IPUTOM M He CTOHMT B CBA3W C NMPEAMETOM BCeil CTaThy.
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HOA TOTO pe3yJbTaTa, KaAKOTO MO/KHO JIOCTHYb B 3TOM oTHomeHumH. Cam
BEKY, 9TO 5Ta HONBITKA HEOKOHYATCIbHA ¥, [70] HO B Hell, MHe KaikeTcs,

* MosxeT OniTh, npuiIaraeMylo rabiumiy ObIO O paHMOHAJIBHEe PaCIONIOMUTI,

TaK: @

BBEDXY “Li Na K Rb Cs Tl

— — Ca Ba Sr Pb
OOTOM — — A% Nb Ta

— — Cr Mo — AT. A,
a BHHU3Y 0O S Se Te —

F Cl Br J — —

Torpga mosmyuunack Opl ta BHIO,ld, UYTO TAKHE 3JEMEHTbl, PE3KO pas.(udiiLie,
kak Cl m Na. coctaBiuanm Oul KpaliHwe pAABI, MEXKAY KOTODHIMHU pacnojarajuch Obi
3JIeMeHTH C MeHee Pe3KAM XMMHIecKNM xapakrepoM. Ho npm srom cpepmEa TaGaIHIb!
6b1a GBL IOYTH OYCTOil M BeChbMa COMHATEILHOIO, TOTJa KaK TeIeph B Hell pacmpexele-
HEe HEeCOMHEHHO U eCTh MHOr0 IpeJCTaBHTelleH, a BCC MeHEe M3BECTHBIE iIeMeHTh!
(corps a serier) cTosIiT MO KpaaM, BBepXy H Bim3y. IIpAToM B Kpaitnmx psigax

Li Na K Rb Cs
F Cl Br J.
He CYI[eCTBYeT Ha/UIeKAlero COOTBEICTBY DPa3HOCTEH:
Li= 7 Na=23 K =39 Rb=285
}'2,3 4 } 2,
F=19 Cl=35,5 Br=280 J =127

[70], a moTOMy mPHEXOAUTCS B Pa3HLIX psiaX EMETh Pa3IHIHOE H3MEHEHUe PA3HOCTeH,
4ero HeT B IJIABHEIX YMC/IaX HpefnaraeMoi Tabaumsl. VIIH se mpujercs IpeanosiaraTs
OPHE COCTaBJIEHAH CHCTEMEI O9eHh MHOI0 HejocTalmux 4wieHoB. To m mpyroe maino
BHIONHO. MHE Ka)KeTCsl MPUTOM NIAHOONIee eCTeCTBEHHBIM COCTABHTH KyOHYeCKYIO
cucreMy (OpeiJsiaraeMast ecTh INTOCKOCTHAS), II0 M IONBITKE AJIsi ee 00pa3OBaHHS He
[IOBEJIA K HAJIeKANTUM pesysbraraM. Chexyolize ABe DONEITKA MOIYT HOKAa3aTh TO
pasEoo6pa3me COOCTAaBICHM, KAKOC BO3MOKHO IPH JOIYIIEHAM OCHOBHOTO Hadana,
RHICKA3aHHOI'0 B 3TOM cTarbe.®

Li Na K Cu Rb Ag Cs — Tl
7 23 39 63,4 85,4 108 133 204
Be Mg Ca Zn Sr Cd Ba — Pb
B Al - = — Ur — — Bi?
C Si Ti — Zr Sn — — —
N P V  As Nb Sb — Ta —
0O s — Se — Te — W —
F Cl — DBr — J — — —
19 355 58 80 106 127 160 190 220
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Y#e fACHO BHpamaeTrcd IPIMEHIMOCTb BBICTABIAEMOTO MHOI0 Hadaja Ko
Bcell COBOKYNHOCTH 9JIEMEHTOB, Hail KOTOPHIX M3BECTEH ¢ JOCTOBEPHOCTbIO.
Ha sror pas s m ;xeman npemmyimecTBenHo HafTm 00mmy0 cucTemy die-
MeHTOB. Bor ator ommiT:

Ti=250 Zr =90 ? =180
V=351 Nb=94 Ta=182
Cr=52 Mo=96 W=186

Mbp =55 Rh=104,4Pt —197,4
Fe—=056  Ru=104,4 Ir—=198
Ni=C0:59 Pl:106,6 032199

H=1 Cu=63,4 Ag=—108 Hg=200
Be=9,4 Mg=24 Zn—05,2 Cd =112
B=11 A]:27,/j ?—68 Ur=116 Au=197?
C=12 Si=28 ?—70 Sn—118
N=14 P=31 As=1T75 Sb=122 Bi=210
0=16 S=32 Se—=79,4 Tec—=128?
F—=19 Cl=35,5 Br =280 J =127
Li=7 Na=23 K=39 Rb=285,4 Cs=133 T1=204
Ca=140 Sr==87,6 Ba—137 Pb—=207.
P =45 Ce=092
? Er=056 La=94
?Yt=160 Di=95

?In=175,6 Th=118?

[71] Opm atom pan Cr, Mn, Fe, Ni, Co goied coctaBuTL lepexoy, (nau or 32
210 59) or HmKHEEH gactu 3-ro croabua (rme K, Ca, V) K BepxHei 9acTu 4-ro cronbna
(t. e. k Cu), rax sxe Kak Mo, Rh, Ru, Pl cocrassir nepexon or 5-ro croméma & 6-my
(x Ag), a Au, Pt,© Os, Ir, Hg’ or 8ro K 9-my. Cncrema monydurca COUpAJBHAS.
B 50l cEcTeMe CXOACTBO IPEUMYMECTBEHHO 3aMeTIIo B wierrax © pAJOB 4epes3 OIUH,
Hampmmep Bo 2-if crpoxe Be, Ca, Sr, Ba, Pb, rax sxe kax Mg, Zn, Cd. PasmocTu
naeB 37eCh ITOYTH OIMHAKOBA I KasKAOr0 BEPTAKATLHOIO M I'OPU3OHTAILHOTO pAAa.
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[71] YGemscy mpembimymeit TaGaumeir B TOM, 94TO aTOMHHIHI Bec aJe-
MEHTOB MOKET CJIYYKUTH OIOPOM WX CHCTEMEI, A MEPBOHATIAIHHO PacCHOJIO-
MU DJIeMEHTHl B HeOpepHBHOM MOPAAKe IO BelWdmHe aTOMHOTO Beca
7 TOTYaC 3aMEeTHI, UYTO CYIIECTBYIOT HEKOTOPHe IePEePHBH B PANY TaKUM
00pa3oM ITOCTaBJIEHHHX DdJIEeMeHTOB. TaK, HampumMmep, HaymHad ot H=1
no Na=23, cymecTByer mo KpaliHell mMepe BOCeMb 3JIEMEHTOB; IIOYTH
TaKoe e KOJHYecTBO 3JEeMEeHTOB HAILIOCH MEHIY TeMH, KOTOPHE HMEI0T
aTOMHHI Bee ot 23 1o 56, ot 63 mo 90, or 100 mo 140, or 180 mo 210, m BoT
B 3THX-TO OTMACJABHHX IPyNIaX 3JICMEHTOB W OTHCKHBAaeTCS aHAJOTHUs,
I OPATOM IPOCTHIM HX CONOCTaBJCHHEeM IO BeJWIZHE aTOMHOTO Beca.
Bo mHormx cayuagx Hacraer © eme 6oJbllee COMHEHHE OTHOCUTEILHO
MecTa 3JeMeHTOB, HeJOCTaTOYHO HCCIeNOBAHHHX M IPATOM 6am3Kmx
K KpaAM CHCTeMH; TaK, HallpuMep, BaHAAWIO, CYAA IO HCCIEHOBAHUAM
Pocko, momuuo OHTH JaHo MecTO B PAAY asoTa, ero aTOMHEIN Bec (51)
3acTaBisgeT ero HOMecTUTh MeMAY ¢ocdopom m MHmbAKOM. Dmadmueckme
CBOHCTBA OKAa3HBAIOTCA BeQyUIAMA K TOMY e CaMOMY OIpefleleHmIo
TOJIOeHds1 BaHafguA: TaK XxJgopokmeh pamagusa VOCI® npexpcraBmser
REIKOCTH, mMeInylo npn 14° yneasmsi Bec [72] 1,841 m xunsamyo opn
127°, uro m mpmbnmKaeT ee, a WMEIIHO CTABAT BHIIE COOTBETCTBEHHOTO

Ecnm B 3TOd cHcTeMe pasjeiuTe uieHs Hambosiee cXOJCTBeHHbIE, TO IIOJIYYHTCH
cHCTeMa TaKoro poja: ©®
Beepxy 6ynyr:
Li K Rb Cs
Be Ca Sr Ba.
B cepenune 6GypyT:

) — — —
F

Na al A_g —
Mg Zn Cd —
A BHusy 6ynmyr:

S Se Te w
Cl Br J —

Ilopo6Hbix pacupepelieEdil BO3MOMXHO Gonpmee 9mcio OHA He H3MEHAIT CYy-
ufecTBa cucTeMsl. Bce, 9TO BHIpaKaeTcd B STHX CHCTeMaX, UPOTVIAJHBAET X B TOH.
KOTODYIO A BRICTABIAI, KaK OMKIT MOXOOHLIX CHCTeM.
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Domorkonua 4. YacTe TabaHNS! 2IIeMEHTOB ¢ yKa3aHUeM
Ha cABamBaHWe PANOB

L=l =133 R85y G=133 T 204
’3’«:23 Cuzdt Ay I08 ) p ¢
" )
Beesy  Ca-to =8P fardy Fi-24p
(r//lz: § 4% on = 65,‘i (JJ =/192 9 .
0. (g o /7 = 22
D=ty 8 : ez 240,
A-251 U - 16
g Y= Zi= 90 . :
[’_/.z‘/‘_:”/ 50 i s o
- 25 M=% e
- P2/ & {4&;,2;,’ fi=17®  Ja=/32
a " o
=76 g lezy = Te=s28  (W=186
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"T:_/'_q @-oss  MBe=%0. U=/ 2z | 5
(=51 Mow 3l %“’9}' =
/‘z,(: /0‘/"/ W‘-/ﬁ«“/

o/ ) Lo = 10%% NT=148
HiCagy. @t 1065 ’adﬂ y
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Domoxonus 5. Asrorpad TaGINLEl 3JIEMEHTOB ¢ JaCTAYHO YKOPOUYCHHBIME PsITaMK
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coequnenus gocdopa. llocraBms BaHagwil MerKIy GOCHOPOM U MEIMIBAKOM,
MBI OJI’KHBEL OBl OBIIM OTKPHITH, TaKEM 00pa3oM, B Hamei IpembIyinei
Tabuauie oco0Hi cToxbel, BaHagu0 cOOTBeTCTBYOIMUE. B aToM croumbue,
B DALY yriepoga, OTKDPHBaeTcA MecTo Aad TuTaHa. Tmtan OTHOCHTCA
K KPeMHUIO B OJIOBY IO 3TOM cEcTeMe COBEPIIEHHO TOYHO TaK, KaK BaHa-
nmit ¥ docdopy u cypsme. Ilox wumu, B ciegyomem pagy, K KOTOpOMY
IIPUHAJIEIKAT KACIOPOA W cepa, MOMeT OBITh HY;KHO IOMEETHATH XPOM;
TOTHAa XpoM OyIeT OTHOCHUTBCS K cepe U TeJLIypy cOBepHIeHHO Tak, Kak
THTaH OTHOCUTCA K yriepomay m oxoBy. Torga mapraneny Mn=>55 moixuo
65110 GBI NOMeCTHTHh MY Xaopom u 6pomom. CocTaBuiach OH IpH 3TOM
clelylomasa 4acTh TadIumer: ©

Si=28 Ti=>50 ?=170
P=31 V=351 As=175
S5S=32 Cr=292 Se =179
Cl=35,5 Mn—=—=255 Br =80.

Ho oyeBugno, 4ro atum pasopBajiachk OB eCTCCTBEHHOCTH CBA3H Yile-
HOB OJHOTO TOPH30HTAJBHOTO PsIfa, XOTA M B Mapraule ecTb HEKOTOPOe
CXOJICTBO ¢ XJIOPOM, KaK B XpPOMC C Cepoil.

Ceepx TOr0, fABHJAch OB MOTPEOHOCTH OTKPHITH Cllle CTOJGEIL MEHIY
MEBIIBAKOM U CypPbMOH, ITOCTaBHUB B 3T0d rpynme Ten nmobmit, Nb=94,
IIPefCcTaBIANINNAI aHAJOTHIO ¢ BaHAWeM U ¢ cypbMou. B rpynmne marnus,
IIHKA W KaaMms, B 9TOM cTOJXOIe Hajo OHl, Kajercd, IOMECTUTh WHIAU
(In=75,6?), ecim TOABKO OH NIpHHAIIEKUT K STOMY psmy (oM TpymHee
aeryd, yem Zn m Cd).© Torpma B psiny yriepoma u 0J0Ba, OKOJO IMOCJIeH-
Hero, JOJI3KHO IIOMEeCTUTbh IHPKOH, KOTOPOTO aTOMHEIN Bec MeHBIIC Beca
0JI0Ba, HO 0ONbIIe Beca THTaHa. TaKuM 00pa3oM, B 3TOM IOPU30HTAIHHOM
pAxy ocranock OB cBOGOJHOE MeCTO M JJIEeMeHTa, CTOAMETO MeHIy
THTAHOM ¥ OHPKOHOM C,

Bropouem Bce-TaKy s He PEIIMIICS YCTAHOBUTH JiBA BEIIEYIOMAHYTHIE
crodba 10 TOH MpUYUHC, YTO IOMUMO TOTO OCTAHYTCA &HAJOIH, HECO-
MHEHHO HpUHAJJIC;Kaliwe K PasHbIM psaAgam. JlocTaToyHo yKasaTh Ha TO,
uto Mg, Zn n Cd npencranasior muoro anasormit ¢ Ca, Sr m Ba, a Mesrny
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TeM mepememarb 3TH Tena B omuy rpyuny Mg=24, Ca=40, Zn=65;
Sr=87,6, Cd=112, Ba=137 — 3Ha4uT HapyMATH eCTECTBeHHOE CXOHCTBO
3JIeMEeHTOB, KaK MHe KajKeTcs.

i TakwX 5IeMEeHTOB ¢ MaJIbIM aTOMHBIM BECOM, KaK JHTHM U BOJLO-
POX, OTAeNeH ImepBHI cToAben @ TakuM 00pasom moay[73]amres 6 cTon6-
noB (mam 8, ecnm paa Ti nm Zr orgeants 0cobble ¢cT0I6GLEL), B KOTOPHX pac-
M0JIATAalOTCA BCE DIEMEHTH B HECKOABKO TOPH3OHTANbHEIX PAIOB, WICHE
KOTOPHIX MMEIOT XUMHIYECKOe ¢X0McTBO. TOJIBKO OMUH PAX JUTHAA U HATPHS
uMeeT IpeficTaBuTeNedl BO BCeX cTOJOmAaX: Apyrue PAIbl TOJBKO B HCKO-
TOPHX, TaK 4TO0 o0pasyercsd ¢BOOOIMHOE MeCTO [AJsST 3JIEMEHTOB, KOTOPEHIE
MokeT OHITh OYyOyT O BpeMeHeM OTKPHITH *.

HomKHO 3aMeTHTs MPHU BTOM, UTO BCE DIEMEHTHI, BHAUYMTEIBHO pPac-
npocTpaHeHHble B IPUpojac, uMmeoT Bec mas ot 1 mo 60, a mmenno: H, C,
N, O, Na, Al, Fe, Ca, K, Cl, S, P, Si, Mg; sricuuii aToMHHI Bec IpuHAaa-
JEKAT DIeMEeHTaM, PCIKO BCTPCYAIOMuMCS B IpUpofe, He 00pas3yiounum
00JIBPMIMX Macec W CPABHUTEILHO MEHEC W3yYeHHEBIM.

OTHOCUTENHHO HEKOTOPHIX K3 DJIEMEHTOB POMKIAeTcs, KOHEYHO, 1I0Ji-
HOe COMHEHMEe OTHOCHTEJIbHO MX IOJOM{eHNA. ITO OTHOCHUTCS HMEHHO O
TCX U3 DIEMEHTOB, KOTOPHE MaJjo U3yYeHHl U KOTOPHX Bec aToMa ejBa Ju
BEDHO YCTAaHOBJEeH. TaKOBH HaOpHMEp: HUTTPWH, TOpUl ¥ WHOWE.C

HomkHo 3aMeTuTh cBepX TOTO0, 9TO BEPXHIUE YJIEHBI 9eTBEPTOTO ¢TOIOIA
(Mn, Fe, Co, Ni, Zn) mpepmcraBifAiOT IepeXol K HUKHUM dYJIEHAM TOTO
crosnbna, B kotopom Haxogarced Ca, K, Cl, u r. . ; rak, K0GaJbT M HIKKCIb,
XpOoM, MapraHel I yKelie30 HPecTaBISIOT M0 CBOUCTBAM W IO aTOMHOMY
Becy mepexoj, OT MeOu M IMHKA K KaJbUWi U Kajdmio. Moser GBITH UX
MOJIOIKCHUC [OJKHO OBITH BCIEACTBHAE TOTO W3MEHEHO, M OHH, BMECTO
pacmoJiosKeHUsI B BEPXHHX PAMaX, IIOMeCTATCA BHU3; TOTAA 3[eCh LIONY-
4nI0ch OB TPM €TOJN6IA DIEMEHTOB, MPEACTABIAIUX CXOACTBO BO MHO-
X OTHOINGHWSX . & UMCHHO ¢TO0J6ell, 3aKI0Yalon@ai K00anbT, HUKKEIb,
XPOM, Mapraicil ¥ jKejeso; [PYyroi croixben — Lepuii, JaHTay M U~
MHH, TMadaajuil, pojpui, pyTeHAR; HAKOHEI| TpeTud cToabel], 3aKI0Yak-
WUA NJIaTAHY, UPASAN W OCMUIi.

* JlgTrii MOMKHO OBl NOMECTHUTH BLUNC OEPU:LIMH, a4 MAarHUH HiIKe Harpus. ©
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[Ipepmaraemyio cmcTeMy 91eMEHTOB, KOHEYHO, HEIB3SI CYATATH COBEp-
[IeHHO 3aKOHYeHHO, HO OHa, MHe Ka’sKeTcs, OCHOBEIBAETCA Ha TaKHX MaH-
HHIX W HA TAKAX eCTeCTBeHHHIX cOIUIKeHMAX, 4TO, CYLECTBO ee efiBa Jin
MOJKHO CYMTATh COMHHTENBLHEIM, IIOTOMY 4YTO 9MCJA 3[eCh HOATBEeP:KIA0T
Te CXOJCTBA, KaKWe BHTEKAIOT U3 WM3y4YeHHs COeJUHEHWA DJIEMEHTOB.
MHuosecTBO BONPOCOB pOMKIaeTcs WPHW COMOCTABICHUSAX B ONHO IEJ0e
BCeX 3JIEMEHTOB, HO CaMHEIl MHTEPECHH, MHe KajyKeTcs, BONPOC COCTa-
BIAET: pacIpefeleHIe TaKAX JJIeMEHTOB, KOTOpHe [74] cXomcTBeHHH
C jKene3oM, IepweM, OajafimeM W IUIATUHOM, — IOTOMY 4dYTO 3Jech
Onm3K@e IO IPHUPOie IEMEHTH IIpefcTaBIA0T u GJu3K7He aTOMHEE Beca,
4T0 B [PYTEX pAKaX He HaGaiOfaeTcd, IMOTOMY YTO B STHX IIOCTEIHIX
pPAax CXOJACTBeHHEE JJIEMEHTH IMPeNCcTaBIAIOT pas3jdIHble aTOMHbIE
Beca. Mosker OBITH cucTeMa pacOpefielleHAd 3JeMEHTOB IO TpyIIaM,
BCIEACTBUE OJMKAUIIEr0 M3ydeHWs] STUX TPYIIl, H3MEHATCA TAKAM
0o6pasoM, 4TO B ONpeeJeHHEIX MecTaX CHCTEMHI ¢XOACTBO Oymer HabJIio-
DaTbesl MeKIY YieHaMM TOPU30HTAJBLHEIX PSANOB, a B APYrAX dacTAX
CHCTEME MEKIy 9YJeHaMi BepPTHKaIbHHX cToa0oB. Bo BesAKoM ciayuae
KajKeTcd HECOMHEHHEBIM, IVIAAA Ha NpujaraeMyio TaOldIy, 9TO B HEKO-
TOPHIX PAgaX HeJ0CTaeT COOTBETCTBEHHHEIX WIEGHOB; B 0COGEHHOCTH SBCT-
ByeT 3TO, HaIpWMep, AJsA pAfa KaJbOdA: B PALY KaJbIWsa HENOCTaeT
9IeHOB, aHAJOTAYeCKAX ¢ HATPHEM W JATWEM; MAaTHAH OTYACTH 3aMeHAeT
aHaJOT HATpUA, HO MaTHUU HeJb3s BCTABUTH B PAMN KajbIs, CTPOHIES
7 6apusA, KaK TO JOKa3HBaeTCA He TOJIHKO CBOMCTBAMU HEKOTOPHIX COeMH-
HeHUH STHX 3JEeMEHTOB, HO TaKXKe W TeMu (YU3WIECKIMZ CBOUCTBaMH,
KaKme OPEHAIJIEeKaT KaK caMuM MeTallaM, TAK OTYACTH U UX COEMH-
HeHOAM.

He mory He 06paTuTh BHUMAHUA TaKke HAa TO, YTO B HH3MHX WJIeHAX
PAIOB, CPABHATENBHO ¢ BRICIIUMMA, 3aMeTHA 0OJbIIaA Pe3KOCTb U ACHOCTh
CBOMCTB W peaKumii. Itro MOKOGHO TOMY, 4TO MHEI 3aMedaeM B pPANY
OPTaHMYECKAX TOMOJIOTOB: B BHICHIHX YjeHaX IOMOJOTHIECKHX PAIOB
CIIaKUBAIOTCA HEKOTODPHIe 0CQO0EHHOCTH, NMpWHAMIeKaIAe pPANY; TakK,
Hampmmep, mapadumH, KOTODHN OTHOCHIW IIePBOHAYAalbHO K PAMY
STHIeHa, MOKHO C TaKo# e (4, KOHeYHO, OOGJBIIEI0) cHpaBeJId-
BOCTHIO OTHOCHTb M K PAAY OOJOTHOTO rasa, NMOTOMY YTO B CTONb BHICO-
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KAX TOMOJOraX HUKaKUX DPe3KHX 0cO0eHHOCTEH HE B TOM, HE B [pYy-
TOM pALY HENb3d MOA03peBaTh. TOYHO TAaK JKe cIIaKMBAKTCA 0COOEH-
HOCTH TIPOCTHIX TeJ, Pe3KO BHCTABJIAKINWEecA B MepPBHX CTOJONAX,
B TOcJHefHeM cToiOne, 06pa30BaHHOM CAMBIME TAKEJIHIME DJIeMEeHTAMM.
CBmuel, Tajwmii, BUCMYT, 30J0TO, PTYTh, NJaTHHA, WPUAUAUA, OCMAU H
BoabdpaM He TOIBKO CYTh MajJ0 JHeprAdYecKre 3JeMeHTH, HO B TO ’Ke
BpeMd Bce CYTh DIIeMEHTH THAMieJkle, I3 KOTOPHX MOKHO [ayke BO MHOTHX
OTHOUIEHWAX COCTABUTH OJHY I'DYNIy, He Hapymas IPHTOM IePBHX Tpe-
6osaumii amanormm. Tanamii m BECMYT B 3TOM OTHOIIEHHN CTOAT, OJHAKO,
MeXIY c060I0 Jajbille, YeM CBUHEI| K TAaJUI0 UJIMd BECMYT K 30JI0TYy, PTYTH
a niaarmae. IlpmToM, aJeMeHTH, cTosimue HmKe rajgompal75laoro psama,
IPeJCTaBIAIT CKOPee O0CHOBHBIE CBOMCTBA CBOMX OKHMCJIOB, YeM KUCJIOT-
HEE, CYTh Jy9llle MPelcTaBATeId METANJIO0B, TOTNA KaK 9JIeMeHTH, CTOA-
LIe BHIIe psja TaJodJoB, 00Jafal0T WM BIOJHE KHCIOTHHRIM XapaxTe-
pOM, WJIH OPEACTABIAKT CBOMCTBA IMEPEeXOMHHE MeMHNY KHCJIOTHRIMA
7z ocHOBHEIME. Ilo BTOW-TO mociemHell mpwWuYrmHEe A U HE PeIIAJICA TMOCTa-
BUTH JKeJNE3HYI0 TPYIIly BMecTe ¢ TPYIIOW uepws, B HUKHEH dYacTU
tabrmusl. Bomopon He Hamien, mo ¢BOeMY MaJoMy aTOMHOMY BecCy, OIpe-
IEeJEHHOTO MOJIOMKeHNA ; MHe KaykeTcd HamboJiee ecTeCTBEeHHBIM IIOCTaBATH
ero B pAQy Mend, cepebpa W pTyTHE, XOTA, MOKeT OHTH, OH IOMeINaeTcs
B KaKOM-TO HEW3BEeCTHOM DAY, HIWKe paga Mmepm.®

Ecnm MokuHO BHpasuTh jKelaHme, TVIANA Ha IpHiIaraeMymn Tabazmy,
TO HMeHHO Ham0oliee KeJaTeJbHBIM, MHe KaykeTCs, IOIOJHHTEL YHCJIO
3JIeMEHTOB, CTOAINAX OJmKe K BOJOPOAY. 1e ajeMeHTH, KOTOPHE IIpen-
CTaBAT IIepeXoj] 0T BOAOPOJa K 00py W yTiIepoxy, COCTaBAT, KOHETHO,
Ham0oJlee BajKHOEe Hay4yHOe TpHOOpeTeHWe, KaKOTO MOKHO JKAATH IIpPH
3HAKOMCTBE ¢ BHOBb OTKPHIBAEMEIME IIPOCTHIME Texamu. V3 Ted, cToAmumx
BO BTOPOM DARY, MHe KajkeTcd, OBLIO OB Hamboliee MHTEPECHHIM HOJ-
BeprHyTh Gepmanuil mw 6GOp TIMATEIbHOMY M3ydJeHUI0, 9TO A W IMOCTapawch
chelaTh OPH IepBOH BO3MOKHOCTH. 'oBOpPA BOOOINE, JIEMEHTH ¢ MaJIbIM
aTOMHEIM BeCOM 3acly)KEBAalOT, CYAA IO IpeJHOyIneMy, HamOOJIbIOIETO
Hayd9HOI'0 WHTEpeca, 9eM dJIEeMEeHTH, aTOMHHH Be¢ KOTODHX Benmk. s
XapaKTCPUCTHKH CHCTEMEl JOJKHO 3aMETHTH, ITO HEKOTODHE aHAJOTHH
AcHO BHIcTaBadAoTca Tabammer. Tax, C, B, Si, Al comocraBiagmorcs
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BMecTe, Kak Ba, Cs, Pb, Tl © uam V, Cr, Nb, Mo, Ta, W; npyrme, Tak
cKa3aTh, IpeAyrafuBairca. Tak, ypasy (HO He 30J0Ty, KOTOpOe, MOMKeT
OBITH, MOJYKHO NMOCTABUTH B PsAJ jKejieda) MOYTH HECOMHEHHO HEOOXOXHMO
OTBECTH MeCTO B psAAy 6opa ¥ allOMUHHA, U ACHCTBATENBHO, MeMKIY
HTHMM dJIeMEHTaMI OKa3kBaeTCcAd He MaJo CXO0ACTBeHHOTO. Tak, Hanpumep,
OT OKWCH ypaHa, KaK 0T GOPHOIl KICIOTH, OypeeT KypKyMa; COCTaB GypH
Na?B407 amajormuenr ¢ cOcTaBOM ypaHOBOTO coemmuenmss K2U407,
CoenmHeHud e TIMHO3eMa ¢ OCHOBAHHAME OO0 CHX IIOP MaJjio WCCIeo-
BaHHI, I 3TOT NPCAMET, JaBHO HHTEPCCYIOIMUIi MEHA, MOCHYKUT LIS OMHOTO
n3 CJACAYIOUUX MOWX COOOIIeHmH.

B sakmiodenue J CUNTAN HETHITHHM TEPCUHCIUTL PE3yTBTATH Bbi-
uiecKkasaHHoro: ©
[76] 1. SmemeHTHI, paclUOJO}ieHHEE IO BeJHYHHEe MX ATOMHOTO Becd,
OPEeACTAaBIAAIT SIBCTBEHHYIO NepUuoduHOCMb CBOMCTB.

2. CxomcTBedHBle TO XWMHUYECKWM OTIIPABJIEHUAM DJIEMEHTH Npeji-
craBaaioT win 6Im3KHC aTOMBBIC Beca (mogobuo Pt, Ir, Os), mum mocie-
noBaTeabHO 1 ommoobpasHo ypeamamBapimmecs (momo6uo K, Rb, Cs).
Onmoo0pasue TAKOTO yBeJMYeHWs B Pa3HHX IPyOIaX YKPHBAJIOCH OT
npeguiecTBoBaBIINX HabaiogaTenei *, MOTOMy 4TO OHW NPH CBOUX CJH-
yeHUAX He BOcNoab3oBaiuch BHBomamm sHepapa, Peuso, Hamuumapo
W Jp., YCTAHOBWBIIKMA VCTUHHYIO BEJIUYUHY ATOMHOTO BECa DJIEMEHTOB.

3. ComocTaBlIeHUC DJICMEHTOB WJU UX TPYUH II0 BeJNYAHE aTOMHOTO
Beca COOTBCTCTBYCT, TAK UA3HIBACMOM, AMOMHOCIMU UX ¥, 0 HEKOTOPOH

* IIpenmeT sTOW cTarbH cOOOIICH ObLII B MAPTOBCKOM 3acefaHME XHAMHIECKOI'O
ObuiectBa, a B anpeibckoM codpaumu @. H. CapyerkoB coobuun Mue, aro Opamar
nomMecTmil B cBoeM «Hypce mpanTuyeckoill xummm» (nepeBon Capdenkoma, 1867 r.)
Ha cTP. 224 TaGamuy, 10,1001y10 Moeit.® Oxrnaxo ORJIMHI HAYEro He TOBOPHT O CMBICIIe
cBOel TaGJMIEI M, CKOJILKO TO MHE M3BCCTHO, HATAe O Hell He ymommuaeT. OHa MHe
OblIa 10 CHX BOBCE He M3BECTHA, KaK, BEPOSITHO, ¥ OOJIBIIMHCTBY y9eHEIX. Ecam 6bl
Opnmer npupgaBall cBoel Tadiuue KaKoe-JnO0 TeopeTHYecKOe 3HaYeHHe, OH BePOsITHO
Haumcasl 651 06 TOM IpeaMerTe, 3aTparmBalomeM, KaK MIle KasKeTCs, OCLOBHbLIE BO-
1pocel XuMmH. B Ha3BaHHOM COUMHEHHHM 9Ta TA0IMIA 03alvIaBjieHa MpOCTO: «ATOM=
Hble Beca W 3IAKM 3/1eMeHTOBY.

5 anpeis 1869 rona.
Ad. M.
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2. Coommnouwerue ceoucme ¢ amommblym 6ECOM 31

CTEeIeHN, Pa3imdWi0 XUMHOYECKOTO XapaKTepa, YTO BUJHO SICHO B psijie:
Li, Be, B, C, N, O, F w noBropsieTes B gpyrux psamax.

4. PacnpocTpaHenneiilime B OPUPOAC IPOCTHe TCIA MMEIOT MALblil
ATOMHHIY BEC, & BCe 3JIEMEHTHl ¢ MaJbIM aTOMHBIM BECOM XapaKTepu3yoTcs
PEe3KOCTHI0 ¢cBOMCTB. OHU LO3TOMY CYTh TUIIMYCCKEE 3aeMeHTH. Bogopox,
KaK Jerdaimmil 3JeMeHT, II0 CIIPaBeJINBOCTYE W30MpaeTcsi KakK caMblil
TUIAYECKUIA. ‘

5. Beauuwuna atoMHOro Beca OIpefelisieT XapaKTep OJCMEHTA, Kak
BeJMYUHA YacTUIH ONPEHeasieT CBOMCTBA CIOMKHOIO Teja, a IOTOMY IIpH
U3y4YeHUH cOeqmHeNnui HoKHO o6palaTh BHUMaHMe HE TOJBKO HA CBOH-
CTBA U KOJUYECTBO 3JIEMEHTOB, He TOJBRO HA UMX B3auMHOAeHCTBUE, HO
M Ha Bec ux aroma. Or Toro, Haupumep, coepunenms S u Te, Cl u J
7 T. 0. OPE CXOJCTBE MpefcTaBAAI0T I pa3Juyns BCChMA SICHEIe.

6. JlomxHo 0KEUmaTh OTKPHITUA elme MHOIUX HeU38eCMMbL NMPOCTHX
Teq, Hampumep, cXomgHX ¢ Al u Si smementos, ¢ naem 65—75.

7. Beamuywna aTOMHOI'O Beca 3JeMEHTa HHOIY(4 MOMKCT OBITH UcIpaB-[77]
Jlena, 3HadA ero aranoruu. Tak, mait Te gouasxen 66TEL He 128, a 123—126?

8. Hexorophe anasozul 37eMEHTOB OTKPHIBAIOTCA IO BCIAMYMHE Beca
ux atoma. Tak, ypan oxasbiBaeTcd aHaJloroM 6opa U aJIOMHHEASA, YTO U
ONpaBHBIBAETCA CIMYEHUCM WX COENUHEHII.

Ilenr Moell craThm OBLIA OH COBEPIIEHHO JOCTUIHYTA, €CAM OBl MHC
yAaloch 00paTUTL BHUMAHZE UCCIeq0BaTCIell HA TC OTHOLIGHUs B BelH-
YHe aTOMHOIO BeCa HeCTOOHBL IEMEHTOB, HA KOTOPOC, CKOJIBKO TO MHC
m3BECTHO, 10 CHX MOp He ofpamanoch HOYTH HUKAKOTO BHWMAHUA.
Jlomaras, 4To B 3ajlayax 3TOr0 poja JeKUT pa3pellcHUe ONHUX W3 HAW-
6oJice Ba)KHEIX BOIIPOCOB Halledl HayKH, s €aM, JUIOb TOJBKO [J03BOJHT
MHe Bpems, 00pairych K CPaBHUTEJNbHOMY W3y4YCHWMIO JuTud, Gepuiims
u 6opa.d

(KPXO, m. I, soin. 2 u 3, 1869, cmp. 60—77)
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OB ATOMHOM OBBEME IPOCTbBIX TEJI

[62] B cratbe, momemenuoit B «Hypuane Pycckoro Xmmmueckoro
O6mectBay (1. 1-#, crp. 60),© 51 crapaica ITOKas3aTh NEPHOTAIECKYIO
3aBHCHEMOCTb MEKIY CBOMCTBAME 3JIEMEHTOB I BEIMYWHOI WX aTOMHOTO
Beca. B mpenmaraemoil cratbe S HaMepeH NONMOJHHETH CKa3aHHOe.

Bce rpynmsl ¢XOgHEIX ieMEeHTOB MOTYT GHITH pasgeleHbl He 2 Iiab-
HBle pas3psfa: B ONHUX W3 IPYON CXOJHEIE DJIEMEHTH IIPEfC LaBIAT
3HAYHTEJbHOE Pa3iuyde B BeJWYMHE ATOMHOTO Beca; CIOHA IPWHATJIEKAT
OONBMWHCTBO MPOCTHIX TeJ W OHE MOTLYT OBITH pacHpeeleHEl 70 BeJH-
9uHe aTOMHOTO Beca B TPYNNE COBEPHIEHHO CHMMETPHIECK , fCHO
HOKa3HBaoIe OePUOAUIECKYI0 3aBUCAMOCTH CBOMCTB OT BOCJINYTHH
aTOMHOTO Beca, KaKk 9TO BHIHO W3 MpUJaraeMoro Ipwmmepa. ¢

Li=7 Be=94 B=I1 C=12 N=14 O=16 F= 9

Na=23 Mg=24 Al=2748i=28 P=31 S=32 Cl=355

K=39 Ca=40  — -
Cu—6347Zn=652 — —
Rb—854 Sr=876 — - —
Ag=108 Cd=112 —  Sn=118Sbh=122Te= 128" J =127

Cs =133 Ba =137 — —

As=175 Se="179,4 Br=380

OTH TPYNIE MOMKIO OBIILO Obl CUHTATh HOJOOHBIME TIOMOJIOTHYECKHAM,
ecam OBl He BXOAWMJIW B HUX Takue YJIEeHB, KOTOPHle Pa3phiBalOT IOCIeNo-
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3. 06 amomrom obveme npocmuix mea 33

BaTENbHOCTh B I3MEHeHNH cBOHCTB. Tak, B mepBOil rpyme ¢O IMeJ0IHKMA
MeTaJlJIaMA COIIOCTaBIAITCA MeOb W cepeOpo MeKAy KanwmeM, pyOmmmem
o mesmeM. UTO Takoe COIOCTaBieHWE uMeeT 3a ce0s MHOMKECTBO XHMM-
9eCKUX JaHHHX, B 3TOM COMHEBATHCA HEBO3MOKHO. Tak, M3BECTHO, 4TO
cepe0po B CBOeH OKWCH IIPEJICTABIAET MHOTO CXOMACTB ¢ HATPHeM: a30THO-
cepe6pPARYI0 COMb HEMB3A OTHETUTH KPECTAIIM3ANEeid OT a30THOHATPO-
Boit. VzoMopdmam mpoABIAeTcA TaKiKe W MY COeNHHEHHAMU 3aKHCH
Mequ W OKuCE cepebpa; moldyxiaopmcTrad Melb, KaK XJOPHUCTOe cepebpo
U XJOpHCTHE HaTpmi, KpmcTamnmuadyeTcd Kybamu. CoBepIIeHHO B TaKOI
3aBUCUMOCTZ, KaKyl0 MH 3aMedaeM MeOy MeAblo I cepebpoM, ¢ OHOMH,
M INEeJOYHEIMA MeTaJlIaMH, ¢ JPYTO#l CTOPOHH, B TaKOU jKe 3aBHCHMOCTH
CTOAT OUHK W KagMU{ B PANY METANJIOB IMEJOYHKIX 3€MeNb; UX IPHXO-
OUTCSI TaK)Ke IIOMECTHTH MeXKAY KalbOueM, CTPOHIMeM H Oapmem, XOTsd
OHE U IpefcTaBIAT IPEHMYIIeCTBEHHOE CXOJCTBO ¢ MaTHUeM, KaK Melb
u cepebpo ¢ [63] marpmem. Ecam 651 BEIeIATH 9TH {Be TPYNNE 2IEMEHTOB
73 IEePBHX JBYX PAAOB, TO NPUOLIOCH OB 3HAYATEIBHO YCIOKHATH KIac-
cuukanyio, He JOCTHras MpATOM 0coGoit mpocroThl. IIpaBenenHoe Bhme
comocTaLjieHre IPH YKa3aHHON eT0 0COOEHHOCTH IpeficTaBIAET, OJHAKO,
yiKe 3Ha HTeJbHOE GHCIO0 BHIOA. OHE COCTOAT MPEMMYINECTBEHHO B Cle-
oyomem: 1) ocHoBHBasgchk Ha BelWdwHe aTOMHOTO Beca, TaKad CHCTEMa
Bmpama,ﬁr;g HaTrJIATHO XWMUYECKOe CXOMCTBO, OIIpeJielsdeT CTENEeHN COeN’-
HEeHHUsI ¢ KHUCJIOPOXOM; * 2) 0OHa COOTBETCTBYeT pa3JlelIeHHWI0 DJIEMEHTOB
HA MeTad H X MeTaJLIOnMABl, HIOTOMY ITO Ha OTHOU CTOPOHE TPYIIHPYIOTCA
penMyliecTBEHHO IePBEe POl IPOCTHIX Tel, a Ha APYTOM CTOpPOHE —
Opyro¥ pox; 3) oHa 0TBEYaeT M ATOMHOCTH 3JIEMEHTOB B TOM BHJe, B KAKOM
ee OOBIKHOBEHHO IIPW3HAIOT; NeHCTBATENBHO, DIEMEHTH IEePBOTO CTOJONA
OJHOATOMHBI, BTOPOTO, TPeThero H 9IeTBEPTOT0 NPENCTaBIAT ABYX-,
TPEeX- U YETHPeXaTOMHEIe 3JIEMEHTH; DJIEeMEeHTH IATOTO CTOJOIA Tpex-
aTOMHHI, IMECTOr0 — ABYATOMHHI W CeJbMOTO — OfHOATOMHH; 4) mpm
3TOM TaKad cmcTeMa COJMKaeT CXOJHEe dJIeMeHTH pasjddHbIX TPYII,
TaKme, HAIpuUMep, Kak 00p, yriepofm, KpemMHEi I aJioMOHON; 5) OHa

* 06 sTOM mpeaMeTe clellaHO MHOIO Hociie chesfia ocoboe coobmerue B «HHyp-
itane Pycckoro Xmmmaeckoro O6mecrsa», 1870, Brm. 1.0
3 IlepuogHyecCKHH 3aKOH
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34 OcHosHble cmambu

IO HEKOTOPO# CTeNeHH YsACHAET TOMOJOTWYHOCTh, HABHO 3aMEUYEHHYIO
B BeJM4WHE ATOMHBIX BeCOB [JA Tel ONHOU OIPEIeNeHHON TPYIIIH;
6) aimemMeHTH, HamboJJee pas3iWYHbIEe IO XAMAYECKOMY XapaKTepy, OKash-
BalTCcA W Hambojee yHajdeHHKIME IO 3TOM cmcTeMe.

Jlpyroit paspsm rpymi cXOMHHX 3JI€MEHTOB COCTaBJIAIT TaKWe, KOTO-
pHe mMeloT GIHM3KZme aTOMHEle Beca. Mesxny HmMu HamboJee WU3BECTHH
9eTHpe Tpynnk: 1) Merajausl IepmTOBHe: LepwWil, JaHTaH ¥ [JUANAMUIH,
naft 92—95; 2) MeTaJsiH KeJIe3HOU IPYIIE: XPOM, Mapramcl, jKejeso,
K00aJbT W HEOKKeNIb, mMEIINme aTOMHHE Bec oT 51 mo 59; 3) merasisl,
cXofmuble ¢ MajiagmeM, aTOMHHI Bec Kotopkix 104—106, m 4) meranast
IUIATWHOBOX T'PYIIbI, Kyfda IO CIPaBefJABOCTH MOJKHO OTHCCTH, KPOME
OJaTHHE, UPAAAS T OCMESA, TaKyKe U 30JI0TO, CXOJHOE ¢ HUMHE He TOJBKO
no aromuomy Becy (197—199), Ho m n0 GONPMMUHCTBY OCHOBHHEIX CBOMCTB.
9TE IPynnE MeTAJJIO0B HMEIOT B BHIIEIPUBEICHHON CHCTeMe COBEPHIEHHO
OmpefieIeHHOe MOJIOMKeHMme 110 BeJImYuHe WX aTOMHOTO Beca U OTYACTH IO
XIMAYECKOMY XapaKTepy O0O0pa3oBaHHEIX OME coefmHeHmid. ['pymna
Kelle3a cOCTaBJIAET IepeXoj OT HeJOCTAIIEX YJIeHOB IOCIeJHAX CTONO-
0B K Megu. XpoM BecbMa yHOOHO MOKHO IOCTaBUTH B PAN KHCIOPOa
MEKIY Ccepol0 I CEJIEHOM, IIOZOOHO TOMY KaK MeIb CTAHOBUTCH MCMKIY
KalumeM u pyoupuem. JlefcTBUTENBHO, XPOM B BHJE XPOMOBOM KHCJIOTH
OpefcTaBisieT U3BECTHOE BCEM 3aMeYaTCIbHOe CXOACTBO ¢ CEPHOI0 KMCJIO-
TOI0, 0COOGEHHO Pe3KO IMpoABJIAIINeecd B TOM 3HAYATEJLHOM momobum,
rkaxoe umeioT SO?Cl12u CrO2%Cl?. Bamxafimmit K XpoMy aHaJOr jKele3Hou
rpynuosl ects MapraHen. Ero aTomubiii Bec Goiaboie, YyeM XpoMa, U ero
MOKHO MOMecTHTh B pAAY raixommoB. Mapramer mpefcTaBisgeT ¢ HUMHI
TAKOE€ ’Ke CXOJCTBO B BHICHIEH CTENEHH CBOEr0 OKUCIEHWsI, KaK XpoM
¢ cepowo. [leficTouTenbHo, MapraHmoBokaiuenas coib KMnO?, xak
A3BECTHO, M30MOP(HA W IPe3BhIYAlHO CXOMCTBCHHA, Haske 0 YAeIbHOMY
Becy, ¢ xuaopHoKanmesow coabio KClO% 3a maprau[64]uem caemyror
"JKeJIe30, K0OAAbT U HUKKeIb, IPecTaBIA0Ide I II0 BeAXYNHE aTOMHOTO
Beca, I 0 XAMUYCCKOMY XapaKTIcpy, a TakyKe M IO crocobHocTH 00paso-
BaTh DPA3NAYHBIC CTEHNEHU OKHCJIEHHs, sBCTBeHHHIN Mepexoj K Mejd.
K rpynme sxenesa mpuMEKal0T €O CTOPOHBI XpOMa [Ba APYTHUX JIeMEeHTa—
BaHANZ{ W TUTaH, pa3uTeNbHOE IOA00ME KOTOPHIX ¢ COeAmHeHmAMEA Poc-
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¢dopa m KpeMHUA He HOJJIEKAT HA MajelimieMmy comMHeHmo0. PAx mupronms
(90), mmobmsa (94) m monmbaena (96) © cosepmIeHHO TOYHO OTBeUaeT PAMY
TUTaHa, BaHAAUA ¥ XpoMa I JOJKeH OBITH IOCTaBJeH B COOTBETCTBEHHHBIX
MecTaX HEe Ha3BaHHHIX MeTalllIOB; a B pPAfe PyTeHAd W Halaafus
ef[Ba JU MOMKHO OTPUNATH aHAJOTHIO ¢ JKeJIe30M, KOOAaIbTOM I HUKKEJIEM.
ITo BeimamHe aTOMHOTO Beca BTH DJIEMEHTH COCTABJIAIOT IEPeXof K cepe-
6py, KaK BIeMEHTH jKeJe3HOH IpymImsl — K MeAud. B ToM e camom moJo-
YKeHUE HIKe dTHX MeTallJIOB HOJKHO OyAeT HOMecTUTh NJIaTUHY, OCMEH,
wpupwmii m 3070T0. B orux rpymmax mopobme BEIpajkaeTc He TOJIBKO
B cxopcrBe crenenein okmeaenna (RO, R203, RO?), Ho Taxke U B Tak®mX
npu3HaKax, KaK CIOCOOHOCTH JaBaTh aMMEAYHEIE COeWHEHUA, XapaKTe-
pusyiomuecd 00Ien3BeCTHRIMU NPU3HAKAME, HPUHAJIEKAIAMA B ONU-
HaKOBOM Mepe W aMMHAaYHOKOOAJbTOBEIM, W aMMHaYHOPYTEHHEBEIM,
I aMMZAYHOIJIATHHOBHIM coefuHeHusIM. BecbMa Bauo o6paTurh Hpu
5TOM BHEMaHue Ha TO HOJIOMKeHEEe, KOTOpoe IpmobpeTaloT yKa3aHHEIE
3lech TPYIIBl CXONHEX B3JIEMEHTOB; OHO COBEPIIEHHO OIPEfleJeHHOe
B pALy rpynn mepsoro paspaga. Hecomuenno mosromy, 910 B mpmHiume
pacOpefielCHAA SIEMEHTOB II0 BeJMIAHe IX aTOMHOTO Beca KOJIKHO BUIETH
ACTHHHOE PYKOBOAUTENbHOE HAYAJO IIPY U3YIeHAT OCHOBHOTO XapaKrepa,
NpUHAJJIesKaIero siaeMenraM. B m3raBaeMOM MHOIO COIMHEHAN O] Ha3Ba-
gumeM «OCHOBH XUMWU» A MPHAJIArai0 ONKUCHBAEMYI0 CECTeMY K dJIeMeHTap-
HOMY W3J0KeHWI0 XUMUZ H TaM IIPUBOKY [{OKa3aTelbCTBAa CXOMCTBA
B TpyOmax, ONpefeJeHHEX BHIIe Ha3BaHHEIM cI0cO00M, a HOTOMY 37ech
GosbIne u He pacopocTpaHACh 06 aToM mpeamere. @ Temeps ke o6pairy
BHUMaHUe HA TO, ITO CONOCTABJEHUE DJIEMEHTOB IO YIOMAHYTHIM 37ecCh
OPUHIUIAM HAXOMHAT HCKOTOpPOe IOATBep)KIeHWe W B ciaudeHdd (uawmde-
CKEX CBOMCTB IIPOCTHIX TeJ, B3ATHX B OTHEJNBHOCTH, a TeM 0ojiee B WX
COOTBETCTBEHHHBIX cOeimHEHAAX. B mpepiaraeMoil ctaTbe A OCTAHOBIIOCH
HACKIIOYATENHHO TOJBKO HA CINYEHUN YOeJIbHEIX BECOB M YAEIbHBIX
00'beMoB, TeM GoJiee, YTO CIMIEHAE APYIUX (U3AIECKAX CBOMCTE B HACTOS-
ee BpeMA IO HEJOCTATKY CBeNeHUH II04T: HeBO3MOKHO. B mokasarens-
CTBO K€ eCTeCTBeHHOCTH CHCTEMEI, IpefjaraeMOil MHOI, B OTHOIICHWUH
K J]pyTHAM CBOMCTBAM MOKHO IIPHBECTH W3 3aMeYaTeIbHEIX KCCIeN0BaHMi
Bupemana (Pogg. Ann., 1865 m 1869), 4ro sieMeHTH Tpymnmel Lepus
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U TPYNNH ’KCJC3a OKA3HIBAIOTCA MATHUTHHIMA B CBOMX COGIWHCHUAX H
aTOMHBIA MaTHETH3M UX IIPeJCTaBiIfAeT CXOJCTBO B M3MEHEHMU IIPU Iepe-
XOfle OT ONHOTO aHaJora K Apyromy. Beuro 6H mamboiee HMHTepeCHEIM
uccaeloBaTh Teleph B 3TOM OTHONIGHWH 3JIEMEHTH IIATHHOBON IPYIIIE
U uX coefimHeHUs HambOJIee CXOMHEIE II0 XAMAYSCKAM 0COOEHHOCTAM ¢ Iie-
PUTOBEHIMA ¥ jKeJe3HHIMZ COeJAHEeHHIMU.

IIpmBoy 3a cmm TaGaany 2IeMCHTOB, B KOTOPYIO BCTABJICHH W Teja,
obnapmaroique GIA3KAMA ATOMHBIME BecaMé W3 pPAJA jKeje3a W ILIaTHHE.

[65] ®Li Be B C N 0 F
Na Mg Al Si P S cl

K Ca — Ti V Cr Mn Fe Co Ni*
*Cu Zn — — As Se Br

Rb St — Zr Nb Mo — Rh Ru Pl=
*Ag Gd — Smn Sb Te J

Cs Ba — — Ta W — Pt Ir Os

UYTo6H ACHO BEHICTaBUTH TY 3aBUCUMOCTH, KaKas CYMECTBYeT Memy
aTOMHHIMZ BeCAME W YAEJIbHBIME O0ObeMaMy pPas3iWYHBIX TIPYIN dJIeMeH-
TOB, CJIMYUM KX CIIepBA IO BEPTHKAJIBLHEIM, a IIOTOM II0 TOPU30HTAJIbHEIM
pApgaMm tabauusl. [[aBHO E3BECTHO, YTO TaKWe TOMOJOTHYECKEE dIeMEHTH,
KaK KaJmil, pyOupmii, neswit uam Kaabuuil, cTpoHNuWi, 6apui mam doc-
¢op, MBHIIBAK, CypbMa H T. II., IPEACTABIAKT HOCTENIEHHOCTh B H3Me-
HEHUAX yHeIbHHX 00BeMOB ¢ U3MEHEHHEM aTOMHOTO Beca. JTO BEICTa-
BIIeHO B HepBHH pa3, ecadm He ommbaemcs, [lioma m Poite; omm yrBep-
AIAI0T, I 9TO ONpaBAHBaeTCA BO MHOKECTBE CJIy4aeB, 9TO CXOJICTBEHHEIE
9JIEMEHTHl W COeJUHEHWs NPEJCTaBIAINT HIN OIn3KHe MeHXAy c060I0
yAelabHble 00beMbl, MW OGBEMEI, IIOCTOAHHO YBeJXIUBAIOIIAECA C yBe-
TUYeHEeM aTOMHOTO Beca, 9TO U NO3BOJAET YIOAOGHTL HOCTemHU pas-
PAN CXORHBIX Tel ¢ TOMOJOTaMH, IJIA KOTOPHIX CYIIECTBYeT HMEHHO
OOCJIeHAN BHUJ COOTHOINEHWH. BOT HECKONBKO HPWMEPOB 3TOTO: JATHH
mmeeT yhenbusii Bec 0,594, ciepmoBaTenbHO, ero oO0bem=11,2; kammit
umeer 00beM aTOMa, paBHbIE 44,8; pybummit — 56,1; rammwmit, coorBer-
CTBYIOIIUI B DPANY HIEN0YHO3EMeJbHHX MeTAJIOB JIUTUI0, HMeeT yAesb-
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HHi Bec 2,1, a moromy ero o6beM=4,5; OH MeHbIIe, YeM 06beM JHUTHA’
Tak jKe Kak u 00beM KaJbI(dsA U CTPOHIAS MeHbIIe aTOMHEX 00BeMOB
Kanug um pybmama. [elicrmTenbHo, YREeJAbHHIH Bec Xaabuua=1,58,
a ero o6peM=25,5; o6bem crTpoHnuA=35,5, a Oapud oxomxo 30. Mm
3[ech 3aMedaeM yiKe He CTOJNb OHICTPOe H3MEeHeHUe B BO3pacTaHUU aTOM-
HOTO 06beMa, KaKoe CyIIeCTBYeT B PSINY IMeJOYHBIX MeTatmoB. Ho kak
JJIfl TepBBIX, TAK U A BTOPHIX C BO3PAacTaHMeM aTOMHOTO Beca BO3pa-
cTaeT ¥ aTOMHBIN 06'heM, a TAK/KC YBCJIWYUBAETCA U dHEPIUA DJIEMEHTA.
JTo mociaegHee OOBACHICTCS TeM 3HAYMTENBHEIM Pa3jimddeM B PaccTOA-
UHAX aTOMOB, KOTOPOC CYMIECTBYeT 3mech IPH BO3PACTAHHE ATOMHEIX
BecoB. ATombl OapuA X0TsA u Gosiee TAMKENH, YeM aTOMBI KaJbLds, HO
3aTO W yjaajeHsl (ojiee 3HAYNTCABHO, YCM IIOCIeqHUe. BiamAnme paccros-
HAs Ha XOJI peaKnuil, eciu He ommbaloch, yKa3aHO clIepBa ABOrampo.
Omo0 mposiBafceTcss B 00pasOBaHUW COOTBETCTBEHHHIX COEJIMHEHUN NBYX
HA3BaHHHEX B3JeMEHTOB. Tak, BofHAsA OKHChb Gapma (ymelIbHHI Bec 4,9,
a 00bem=30) umeer MewbmImii 00beM, YeM caM MeTaJJWYecKUil Gapui,
T. €. 7Ba BOASHEIX OCTATKA, NpucOoefuHAACh K 6apuio, He TONbLKO He pas-
IBUHYJIZ €TI0 aTOMOB, HO Jajske 3acTaBHAd HUX cOMU3UTHCA. SHAUMAT,
HAILIOCh MeKAY aToMaMy Oapéd MOCTATOYHO MecTa [ MOMEINeHUsI STUX
dJieMeHTOB. ATOMH KaabIUsA NPEACTABAAIT yiKe 3HAYATENHHO MEHBIIHMA
o6beM, M ero BojHasg OKHChH 3aHHMaeT yKe Goabmumid o6beM (34, moromy
970 yHedbHBIA Bec=2,2), YeM caMblii MeTauaa, motomy-to [66] kambumii
u MeHec pHeprmden, 4eM Gapuil. BogAusie ocraTkz ero rupgparta He cOam-
3WJIA aTOMOB MeTalnaa, a pas3fswHyain wx. Ho B okmcm, Kak m BO ¢ro-
PUCTOM KalXbIWy, MPOM3OIIO elie cOMMKeHWe, KaK MPOMCXOAUT OHO I
npu o6pasosanmy GonbmmHCTBA coefnHennit kanusa. Tak, ragpar {oxkmen)
KaJmsl 3aHAMaeT 00beM 35, a MeTaJLTUIeCKUH KaJdui, B HeM HaXONSIaiics,
06beM 0K0JI0 45. 3a nuTweM ¥ GepminzeM cilefyer B Hamell cucteme Gop,
HO ero HCTUHHBIX aHAJOTroB MH He 3HaeM. OO0beM surmsa 6aum30K K 12,
Gepminma K 5; 60p B OTHedbHOCTE MMeeT 06'beM 0KO0JIO 4, IIOTOMY 4TO ero
yhoenbHH Bec=2,68. Yruaepon, ciaegyommit 3a 60poM B psALy yHOMAHY-
THIX DJIEMEHTOB, MMeeT YJAeJbHHI Bec BechbMa pas3imdIHbIH, CMOTPA IIO
U3MEHEHWIO, U TOAHbKO B COCTOSIHWE aiMa3a, KOTOPOIO yHeJbHHIU Bec=
=3,54, obsem yriacpoma MmeHbOIe, YeM Oopa; B COCTOAHWE jKe rpadura
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OH y3Ke 00JIbIIe, a IMEHHO=2J,7, TaK KaK yJeJbHHU Bec rpadura 01d30K
K 2,1; B cocrosiEmu yrias obbeMm aroMa yriaepoja eme Goabme. [Toaromy
HET BO3MOKHOCTH CKa3aTh ¢ YBePEHHOCTHIO, OydeT JE Bo3pacTaTh 00beM
UIA yMeHbmaTbcd, KOTHA MH HepeiileM B IEepBOM pPANY JJIEMEHTOB OT
yriepoga K asory, kmcaopony m ¢ropy. © Ilo amamormm ¢ ppyrmmm
CTPOKAMF, OJHAKO, BeposiTHee [ONYCTHTH BO3pacTaHde, HAOpUMeD,
momobHOe TOMY, Kakoe cymecTByer npu mepexome or Si k P, S m Cl,
miazm or Sn K Sb, Te m J.

Bropo#t pan, miam mpaBumibHee — BTOpPAst CTPOKA DJIEMEHTOB, 3aKJIIO-
yaloIas HaTpUi W XJOp, mpeacraBiasgeT ocoboe gBleHme, K paccMOTpe-
HUI0O KOTOPOTO MH BcJel 3a TeM W oOpaTmMcsd, a Temeph yOOMAHEM, 4TO
B TeX FOPU30HTAJBHHX CTPOKAX, K KOTOPHM IPHHAMJIEKAT Kaldi, pyom-
OUi ¥ me3mil, HaM W3BECTHO MaJI0 HecOMHeHHHX mpummepoB. Ho ecam mu
BO3bMeM CTDOKY Kaldd, TO BCTPeTHEM B Hell Kaami, o6beM KOTOPOTO
O6am30k K 45, Kaabumii, 00beM KOTOPOro=25; THTaH, KOTOPOTO
yEeIbHEIH Bec 5,3 YKa3kBaeT HA aTOMHHIH 00BbeM 0K0JI0 7,5; HOTOM XpOM,
00BeM KOTOpPOTO OKOJO 7,4, m Mapramem, Kotoporo o6bem=7,0, moromy
9T0 yaeabHsii Bec okouo 8,0. 9T0 mOKa3kBaeT, 9TO B CTPOKE KaJHs ¢ BO3-
pacranmeM mad o0beM yMeHbIIaeTcs, KaK 3TO MBI BUJEIX W B CTPOKE JIH-
THSA ; HO YMeHbIIEHTe 3[lech ele OblcTpee, 9eM A cTPOKE Jutad. B cTpoke
pyOmaousa sTo 3aMedaeTcd eime B Ooabmied Mepe, MOTOMY 9TO PyOmmWi
mmeer o6beM 56, crpounmmin — 34, monmbaen — 8,5, maamaguii — OKOJIO
TOr0 Ke. Taxkmm 00pa3oM, [JA BePTHKAJBHHX PANOB, COOTBETCTBYIOMTX
antmo (Li, K, Rb, Cs—Be, Ca, Sr, Ba—Cr, Mo, W—Ni, PI1, Os), mu
3aMedaeM yBeamdeHwe oObeMa II0 Mepe BO3pacTaHWA aTOMHOTO Beca,
a OO0 TOpPW3OHTAJBHHIM CTpOKaM, coorBercrBylomum Li, K, Rb, Cs —
[0 Mepe yBeJWIeHnsI aTOMHOTO Beca, cuepsa 06beM GEICTPO yMeHbIIaeTcs,
a moToM ocraeTrca mOYTE HOCTOAHHEIM. OcoOeHHBle ABJIEHUA OpeJCTaB-
JAIT HATPUH 7 3JIeMeHTH, aHAJOTHYIHbIE ¢ HUM U CTOAINWe B ONHOX ropu-
30HTAJBHOH ¢ HAM cTpoke. OO0beM HaTpma=23,7, HOTOMY 4TO yAeIbHHII
Bec=0,97; o6bem wmegm=7,2, cepebpa=10,3. O6wvem wmarmma=13,7,
ropasao Membime, 4eM o6bem HaTpud. [loka ABienmsa Te e, YTO W A
OpejIecTBYIOMUX, — HO Aajiee pasjuude. [[WHK mMeeT aTOMHHE 06BeM
9,4, 1. e. Gonpmuii, 9eM Meab, PaBHO KaK W KagM@il, mMenIIai 06bem

bubnmorexa “Pynusepc”



3. 06 amomrom ob6veme npocmbix mea 41

12,8, 6onbmuii, gem cepeGpo. B cTpoke cepeGpa Mul 3amedaeM HamGONb-
MIyI0 IMOJHOTY W IPHUTOM NPAaBHJIBHOCTH, & MMEHHO CIeNyIOIYI0: maJia-
ouil, pyTeEnil m popmii npexcraBafT 6amskmi [67] o6sem 9,1; cepeGpo
10,3; rapmmit 12,8; omoBo, mpmHEAJIeKaIee HECOMEEHHO K 3TOMY DAY
KaK aHAJOT KpeMund, nMeeT-066eM 16,2; cypbMa u3 psaga gocdopa mmeer
obbem 18,1; reanyp m3 paga cept — 20,7 m mon m3 psima XJopa HEMeCT
o06beM 26, mOTOMY 4TO €ro yheabHHI Bec=4,93. Jlaa aroil cTpoKm, 3Ha-
9WT, ¢ yBeJdZIeHWEM Iasg YBeJUUIMBAETCA W YHEABHHIE 06BeM, HeCMOTDSA
Ha pa3iFdZe B XWMHOYECKOM XapaKTepe; 3HA9UT 31eCh U3MEHEHUE IO
TOPHU30HTAILHEM CTPOKAM WHOE, 9eM TO, KaKOe MHl 3aMedalld B CTPOKAX
BHII€ PACCMOTPEHHHIX 3JIeMEHTOB. JTO eme fAcHee B CTPOKe TAKEIHX Me-
TaJJ0B, HE IpPHBENEHHBIX B Tabamme. ©

97 197

1 5 _ — . I—‘
O6peM Pt 21 9,4; Au 93 = 10,2; Hg—= 155 = 14,7;
—__204 — . . 207 . . 210.
Tl= 11,89 =17,2; Pb—_11,35 =18,2 u B1—_9’—8—_21,4,

T. €. ¢ BO3pacTaHEeM aTOMHOTO Beca II0 FOPH30HTAIbLHOHA CTpOKe 0OBeM
yBenm4uBaeTCcsA, a He YMeHBIIAeTCS WJIM He OCTAeTcsd MOCTOSAHHEIM, KaK
9TO MH BAfNW A TOPH30HTAJIBHHEX CTPOK, OTBEUAOINAX Kalwmio, pyom-
numio, mesmio. LA dJeMeHTOB TOW jKe KaTeropud 73 CTPOK, OTBEYAIOINZEX
Me[F W HaTPZI0, MH BEJAM, OJHAKO, I€PEXOM K CBOUCTBY CTPOK, OTBEYal0-
mux K, Rb, Cs. Tak, nius 371eMeHTOB, COOTBETCTBYIOIMUX MeJH, ME He 3a-
MedaeM yiKe OBICTPOTO BO3pacTaHWA, a WMEHHO BHAWM CJeqyIoImee: jKe-
ne30, K00a bT I HOKKeJIh UMeIT Oam3kme o0beMel, oKoxo 7,1; Mexs 7,2;
orek 9,1; aHaJOTOB aliOMUHVWA W KPEMHES B 9TOM PANY MHEL HEe 3HAEM,
HO w3 pAma docdopa MH mMeeM MHIMbAK, 00beM Koroporo=13 mam 16,
CMOTDPA II0 TOMY, BO3BMEM JIZ KPACTANIAYECKOe WIN aMOpPpHOe COCTOAHTE
MHMmbAKa. Bo BcAKOM caydae 06beM 3HAUATENbHO yBeamamBaeTcsa. Cenen
B 9TOM JKe DAAY mMeeT eime Ooabmumi oobeM — 19,4, 6pom eme Goab-
muii — 27, a TOTOMY MHI cliepBa BAAWM 9Pe3BHYAWHO MeNJIeHHOe yBeln-
genme o6beMa, a MOTOM — dYpe3BHYaliHo GrcTpoe. B ymemnHOM 3Ke Bece
IJis1 psifa cepe0pa MEL 3aMedaeM HeOpPepPEBHOe I IPaBUJIBHOE YMEHbIIeHMe,
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HauWHaA OT Hajjapmmda 1o mopa. B camom pene, ymeabunii Bec P1=11,7,
Ag=10,5, Cd=8,6, Sn=7,3, Sb=6,7, Te=6,2, J=5,0, Torma Kak
B PANY Meqnm 3aMedaeTcs fABJIeHZE yiKe HHOTO poOja: clepBa yHeabHEIH
Bec BO3pacTaeT, a MOTOM yMeHbIlaerc; Fe umeer ymeabumii Bec 7,3;
Co=8,6; Ni=8,5; Cu=8,8; Zn=7,1; As=5,7, Se=4,3; Br=3,0.
OueBnaHO, YTO Ta MPaBHIbLHOCTH, KOTOPasg B pPANY cepebpa cToab odc-
BHJ(HA, 3/leChb yiKe MeHbIIe SBCTBEHHA, XOTA €IN¢ U CYINECTBYET Hempe-
PHBHOE BO3pacTaHe YHeJIbHOIO 00beMa ¢ BO3pacTaHHEM Beca aToMa.
IToaToMy MOKHO CKasaTh, 9TO TG JBa JIEMEHTa, KOTOPHIX HELOCTaeT elde
B CHCTeME W KOTODHIe JOJIKHHI IPEJCTaBIATH CXOACTBO ¢ AJOMAHAEM K
KpPEeMHEeM U EMeI0T aTOMHHI Bec 0Kos10 70, 6yAyT IpefcTaBiIsaTh aTOMHEIT
o6bem okoso 10 mau 15, 1. e. OyAyT mMeTh yOeaBHHIH Bec OKoJO 6 m, Ta-
KoM of6pasoM, 3aiiMyT KaK pas BO BceX OTHONIEHUSAX CEPefUHY HIU CO-
CTaBAT IMEePeXo[ 10 CBOMCTBAM OT NHHKA K MHOIbAKY. Mosker GHTH mugmit
3aHAMAaeT MMEHHO 9TO MECTO B PAAY aJOMUHESA, €CIU B ONpe/eJeHAn ero
Beca aTOMa MOKHO [OIIYCTHTH IIOTPEIIHOCTb, HPOMCXONAMIYI0, MOKET
OBITH, OT HEIOJHOTO OYMINEHHS OT MeTaioB 0GoJjiee TAMKEIHX, 9eM OH
(Mosxer OHTH, KagMus). Ilocre ckazaHHOTO GyJeT HOHATHO, YTO B CTPOKE
HaTpHs MH BeTpedaeM fIBJIeHHe, COBePHMICHHO OoTamdHoe OoT mpexl68luimy-
mux. JleficTBATENIBHO, HATPUH npejcrasiader ob6beM 24, marmui — 13,7,
amomaanin — 10,3, 1. e. 70 3THX HOP 06beM aTOMa ¢ yBeJIXYECHAEM ATOM-
HOTO Beca yMeHbOIaeTcs, a yHeJbHHU Bec yBeamuuBaercd. Vnsa madee,
MHE BCTpedaeM YCIOKHeHUe: KpeMHO# uMmeer 00beM pa3Be HEMHOTO
fosnpmie, 4eM alOMEHAH, a mMeHHO 0K0J0 11; docop B cBouUX HBYX U3-
MeHeHHmAX IpefcTaBiadeT ynedabuii Bec: 1,96 miaa xpacHoro docdopa m
1,83 masa Gemoro docdopa, 1. e. umeer 00Bem aroma 15,8 m 17,0, Tak e
KaK cepa B CBOMX [BYX W3MEHEHHMAX, KOTOPHX YOeJbHHH BeC IOYTH
TaKO# ’Ke, KaK W [IJA JIBYX BHJOM3MeHeHHU (ocdopa; mpuaMaTHIecKas
cepa mMmeeT yAeabuHil Bec 1,96, a oOnkHOBenHasa cepa 2,06, T. e. 00BeM
aToMOB cepH B obomx cocrogumax=15,5 m 16,3. [aa xmopa, ciremyio-
ero 3a cepolo B 3TOM pAXY, 00beM aToMa 6aE30K K 26, IIOTOMY 9TO KU~
KFHU XJOp mMeeT YAeJIbHHT Bec, Oam3kmit K 1,3. Vtak, Haumsas oT HarT-
pud [0 alOMUHEA MH mMeeM yMeHblIeHme B 00beMme, a IIOTOM yBeldde-
\ime; HO IPH 3TOM HeT HajjesKaldeli mpaBmiabHocTd. [locneanee oTdacTm
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o0bAcHAeTCA TeM pas3iumyneM PU3MYECKOTO COCTOAHAA, KaKkoe CYINecTByeT
IJIS 3JE€MEeHTOB, HaXOOAN@XCA B 9TOM PANY, W KAKOTO HeJb3A HmpeIoJia-
raTh MJIA 3JEMCHTOB, HAXOMAIIUXCA B ABYX OPEIRAYIIAX PANax, M0 Kpai-
HCH Mepe B ¢TOJIb 3HAYMTEIbHON Mepe, Kak 3fech. Harpuit m Marumi, mo
KpallHedl Mepe IOCAeTHUH, BEPOATHO, B CBOEUl JacTHIe 3aKJIIIAOT IO Of-
HOMY aTOMY; aHaJOTdsA ¢ KaJMueM W JeTy4ecTb 3TO MOTYT IOATBEPIAUTSH.
Ins KpeMHEA ef(Ba JiE MOKHO COMHEBATHCA B TOM, 9TO €T'0 YaCTUIA 3aKJII0-
YaeT, KaK O YacTHIa yIiepoja, 3HAYATeIbHOe YACI0 aTOMOB, YeM U 06b-
AICHSIETCA TO OTCTYILIGHHE, KOTOPOe IPeHCTABISIOT YIIepON W KPeMHUH
or 3akona [iomoura m Ileru, Kak A mocTapaioch 3TO JOKa3aTh B 0c000H
cratbe *. Mocdop B cpoel yacTrIe 3aKI0IaeT IO Kpakuel Mepe 4 aToMma;
KpacHHIA, BepOATHO, ellle CJIOyKHee, 4eM OetHlil; ero aToMH eme Goiee
cONMIKEHBI, MOJEMEPHOe COCTOSHme eme 6ojee ciaosKuoe. To Ke camoe
DOJDKHO 3aMeTUTh W OTHOCHTENBHO cephl. Ilpmamarmueckas cepa Ipormme
pomOu9eckoil, HO W B MePBOH 3aKiioyaercd, IO KpalHedl mepe, 6 aromos
B vacTHIe, KaK BUJHO II0 IIOTHOCTH IapOB cepH, HaOJIONeHHON Opm
remreparype okoso 600°. Xmop, HaXomAIAACA B 3TOM jKe DAY, COmep-
JKUT TONBKO 2 aroMa B cBoell wacrmme. Ecmu Ov cepa Onlia m3BecTHa
B JKUKOM BHJE H B TOM jKe IIOJUMEPHOM COCTOAHWU, B KAaKOM H3BECTEH
XJ0p, TO, BEPOATHO, MpejcTaBidaa OB ropaspo Ooabmmii 060BeM aTOMa.
Taxum o6pa3om, B cTPOKe HaTPUA — XJIOPa CIPYINIPOBAIACH DIEMEHTH,
BeChMAa pa3JUYHble II0 9UCIY aTOMOB, 3aK/JIIOYANINUXCA B HX YaCTHLE;
OT TOTO He MYJPEHO, 4TO MH 3/lech 3aMeYaeM OTCYTCTBHe TOH CTPOHHOCTH,
KOTOpasi CBOMCTBeHHA APYraAM pa300paHHEM HaMu paAgaM. Ecam MBI BO3b-
MCM KpaiiHUe 9JIeHE PacCMOTPCHHBIX HAMU CTPOK, TO BaMETUM CIeyIOoInee :
cepebpo mMeer 06BeM, 3HAYMTENLHO OTJIMYalOmMuiicA OT oObeMa UOfa;
o6peM Meu eime 6osee pasHATCA OT 00BemMa 6poma, HO 00BEeM HaTPHUA MaJIo
pazHuTcs oT 00beMa xiaopa. He 3aBrmcuT 1w 3T0 OT TOTO, ITO JaCTHIEI HAT-
Pus W MemuW cOCTaBIEHH pasimaubiM oOpasoM? PaccMarpmBas ommchBae-
MBle DPARH 3JIeMEHTOB II0 BEPTHKAJBHEIM PAJAaM, 3aMETEM CJIERYIOLIYIO
ocoGen[69]uocTh, sicHO OTAMYAIOINYI0 9TH PAXH OT pALa JUTHA, KaJmsd,

* Crarpa aTa momeueHa yxe B «/Hyprane Pycckoro Xummaeckoro OGmectBar,
1870, Bem. 2. ©

bubnmorexa “Pynusepc”



44 OcrHogHble cmambu

pybupuda, nesud W CXONHHX ¢ HUMU, PaHee TOTO paccMOTpeHHbX. [leficT-
BUTEJIBHO, TaM MHE BUJeJIU BO3pacTaHHE U YAEILHOTO BeCa, W aTOMHOTIO
o6beMa, COEIUHEHHOE ¢ YBeJImYeHrneM aTOMHOTO Beca W XUMAIeCKOl sHep-
rom; 3mech 3aMedaeTcsl Kak OB o6paTHOe: HaTpuit, Megb @ cepebpo Ipu
YBEJWYCHNH aTOMHOTO Beca IIPeNCTaBJIAKT YMEeHbIIEHWEe B XAMOYEeCKON
DHEPIWH, Tak ’Ke, KaK W IIPW NepeXofie OT MarHud K MUHKY U KaJMUI0.
O6bem aToma Marumda (13,7) Goxpsme o6bema nuuKa (9,1) 1 xagmua (12,8),
TOYHO TAK, Kak 00beM HaTpuma Goublie o6beMa Menu u cepedpa. Ilpmrom
Me[ib I IUHK IPeJCTaBIAIT MeHbIIN 06beM, deM cepebpo I KajMuid, co-
BEPIIEHHO TOYHO TAaK, KAK I B COOTBETCTBEHHHX PAJaX IPaBOM CTOPOHH!
rabnmust. Jleficteurensao, docdop B 060X CBOMX BEJOU3MEHEHAAX IPe/-
cTaBiIfAeT OonbIImi 00'beM, 9eM MEINIBAK; HO 00BeM CYypPBHMEI 6oJbmme, 9eM
o6beM MHIIbAKa, H0H06HO TOMY Kak o0beM Kagmusa u cepebpa Gosnbmic,
gem 00BeM IWHKA @ MEIH; HO 00beM cesleHa GoJbime, 9eM CepHl, a TeJIypa
eme GoJbIme, UeM cejieHa; IJA XJopa e, OpoMa m moma 00'beMBl aTOMOB,
KaK M3BEeCTHO, OJWBKE MesKmy co6oro.

13 cka3aHHOTO ABCTBEHHO, ITO CYIMECTBYeT HEKOTOPas MPaBAILHOCTH
B M3MEHEHWN YIeNbHEX BeCOB U aTOMHEIX 00bEMOB B pAfNaX dJIEMEHTOB,
pacIpefielIeHHBIX B 00IMYI CHCTEMY II0 BeJIMIMHE aTOMHHX BecoB. Ho oTa
NPaBEIBHOCTh HAPYINAETCA TeMU M3MEHEHHAME B QU3UIECKON U XmMAYe-
CKOH TpwWpOoje 5IeMEHTOB, OT KOTOPHIX 3aBUCHT KOJMYECTBO MX aTOMOB,
BXOJAINAX B YaCTHIY, I Ka4eCTBO aTOMOB WJIM CIIOCOOHOCTH WX BCTYIMATh
B XEMWYeCKHWe coefumHeHws. Kcau mMe o0paTuM mjisi mpuMepa BHEMaHUE
HA TIEPBHIU PAMN DJIEMEHTOB, KyJa OTHOCATCA INEJOYHEe METAJJH, MCIb
m cepebpo, To HalineM cienymomue duciaa: Li=11,8; Na=23,7; K=44,8;
Cu=7,2; Rb=56,1; Ag=10,3; .. .TI=17,2, 1. e. Ha BEJ He YBULUM
HEKaKO! IPaBHILHOCTA B W3MeHeHWAX 00BeMoB atoma. Ho, oGpaimas
BHUMaHUWe Ha OJmWKaliniee CXOJCTBO, CYINECTBYIOINee MEKIy JHATHEM, Ka-
ImeM, pybmanem ¥ mesmeM, ¢ ONHOM CTOPOHEI, X HATPWEM, MEIBI0 U cepel-
POM — ¢ [PYTOH, MH YBUJAM y’Ke HEKOTODPYIO HPAaBUIBHOCTH, B IePBOM
PALY HeCOMHEHHYIO, a BO BTOPOM, IMO-BAJAMOMY, COCTOAINYIO B TOM, 4TO
Meab mMeeT HaUmMeHBbIIHH 00'beM; NJIA DIEMEHTOB, CTOAINUX HUKe W BHIIIe
ee, 00beM aToma Goxblie, ueM A Megd. JTO COBEPINEHHO [1apPajlielbHO
TOMY, 9T0 B pAJY MaTHUA, NIHKA W KagMuAa 00beM ONUHKA 3HAIUTEILHO

bubnmorexa “Pynusepc”



(@OWOLe oHIBALSd O MIIAd[» :AWENOT0 EWITHNOLE gorHonorre gororden XAMAIrog ILOBh ‘§ BNUOHOUOD

i% &3‘

b
i .,M w v 988

-y \@N Ad U ’ Por 6 3 o Wb
\ m.w.u..

IQ% N
- I Py ¥ /L =07

“\ “\ —ay o ’ -

s \ , 2 etk DNER

&n @\. o . A
e v \cQ\l.nU‘!uku wv\N

exa “PynuBepc”

bubanor



46 Ochognbie cmambu

MeHbIIle, YeM MaTHU, U flajKe MEeHbIIe, 9eM Ka MU ; CBIHEI] e ImpeicTaB-
asger Goasmmi 00BeM, YeM TaJUIMi, KaK U MAHK — OOoJbIIni, 94eM Menb,
E KaK KagMui — Goxpmwil, gem cepebpo; HO MaTHAH mMeeT 00'beM MEHb-
mwui, gem Hatpuil. B pany docdopa o6veM MBImBAKa MeHbme 00bCMa
docdopa u MeHbIIe 00BeMa CyPHMBI X BUCMYTa ; HO 00beM BUcMyTa (0JIbLLIe,
4eM CBUHIA, TaK e, Kak 06'beM cypbMEL 60bINe, 9eM KagMusa. OTH CJIOM-
HEIC OTHONICHH S IPUOOPETAIOT 0COOBII CMBICI, KOTJ|a COIOCTaBUTh CBOMCTBA
3JIEeMEHTOB CO CBOMCTBAME WX COCAWMHEHUI U OCOOEHHO ¢ peaKIdsIMH,
B KOTOPHE OHFM BCTYHAlOT. OTH OTLOIIEHUs M3JaraloTcA MHOK BO 2-M
TOMe M0eT0 coynmHeHus1 « OCHOBH XMMUIY X He BXOAT B 3a[[a4y 3TOH cTaTLU.
Ho mns Toro, 4ro0H mOMONHUTH cKasaHHOE BHIOIE yKa3aHHEM Ha TO pPa3-
HooOpasue OTHOINEHUM, Kakoe 3ameyaeTcsl IIPH 3TOM, OpubaBii0 He-
CKOJIBKO OTPHIBOYHEIX 3aMedaHWi, KacalIquXcAd [0 yAeJIbHOTO Beca W
o0bemMa aHAJIOTHIECKUX COeJMHEeHWmH, NpWHAMJIeRaIHX K pPAfaM, pac-
CMOTDPCHHEIM paHee.

[70] Ynensuniii Bec coejimHeHn Kalua Beel[a HEMHOTO MeHbIDe, 4eM
COOTBETCTBEHHBIX COeJIMHeHWI HaTpHs; HalpUMep, XJOPHCTHIN KaJmit
mMecT yHeabHbld Bec 1,9, a xmopucereil matpuit — 2,1; ceamTpa moTami-
vass — 2,1, a uatpoBasg — 2,2; exakoc kamm — 2,0, a egkumit HaTp —
2,1; okmeb Kanuag — 2,7, a oKuch HaTpusA — 2,8; MeTalNmYecKH Ka-
ami — 0,87, a marpmit — 0,95. CoBepiieHHO B TaKOM ke OTHOIICHUU
MeEIYy c00010 HaXOAsATCA MATHUI W KaabUUi: COEUHEHNWSA MarHOSA OOBIK-
HOBEHHO HECKOJBKO TdKesee coeguHCHui Kaiabumd. Hampumep, oxues
KaJdblUms MMeeT YAeJbHHA Bec 3,2, a OKHCh Mar#Hmsa — 3,7; BojgHad HU3-
BecTb — 2,2, a BomHasg Maraesumsa — 2,3; XJOPHCTHA Kaapimii —2,1,
a XJOpHCTHH MarHmii — 2,2 *; YIJCU3BECTKOBAs COJb B COCTOAHHMU

* CepHOM3BECTKOBAsl COJIb IIpeCTaBideT yaeAbHEE Bec 2,95, a GesBomHan cep-
HOMarseauajbHasg coilkh — 2,65. 9To Kamymeecda OTCTyNJIeHHe 3aBHCHT, IO MOeMY
MHEHHAK, OT TOI'0, 9TO CEPHOM3BECTKOBAs €OJb B 0E3BOJHOM COCTOSIHWH SBJIETCS
B IBYX OOJIMMEDHBLIX COCTOAHHAX. B ToM BHAe, B KaKOM OHA MOJydaeTcs IPH OpO-
KaJ¥BaHWE THOCA, OHA cOOCO0HA COENMHSTHCT ¢ BOJOK H TOTJA, BEDPOATHO, AMeer
MeHBIINH yAelbHLIH Bec; MOJIZKHO II0OJIaraTh, OH GyIeT OK0JIO 2,5; B COCTOSIHAH e
aHTHJIPDUTA CEPHOM3BECTKOBAs COJIb Ileé MMeeT cOOCOOHOCTH COENMHSTHCA € BOJOIO,
7 B 3TOM BHUJe OHAa elBa J1M He Ipe/cTaBjisAeT II0JIMMEePHOI0 COCTOAHHAS TOMY, B KOTO-
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mmaTa uMeeT yOeJbHHIE Bec 2,72, a yrieMarHe3majbHas COJIb B COCTOSI-
HAE mparta — 2,95; Kanbumii mMmeeT ymedbHbI Bec 1,58, a maruumit —
1,74. Takum o0pas3oM, coemmHeHAA KadbIHs OTHOCATCH K COGNUHEHHAM
MarHUA COBePIIEHHO TOYHO TaK, KaK COeNUWHEHU KaJdf OTHOCATCA K CO-
e[[MHEHUAM HATPHUS ; IIO3TOMY. ¢ YBeJIHYeHUEM Mas 3[ech OyAeT I yBeamge-
Hume obbema. Ho ecam moiimem falee, TO 3aMeTHM BHOBbL yMeHBbIIeHHE
B o0beMax; TaK aHAJOTMYECKHC COEJMHCEMWS Me[W W HATPHA OJIM3KE IO
06seMy, nampumep, okuch Hatpma Na?0 umeeT 06beM dacTriH 22, a 3aKACH
megu Cu?0 — 25; 06beM 9acTUIH XIOPUCTOTO HATPHA = 28, a moIyXJIopa-
cTOM Me[u, COOTBETCTBYION[eN MOBapeHHOU codm, Takyke 28, MOTOMY dTO
VAedbHHI Bec ee = 3,5, XOTA HATPHH W Megb B CBOOOMHOM COCTOSHIIH
7 MPeJCTaBJAIT, KaK ME BUM[eNIH, BeCbMa 3HAUMTEJHHYI0 Pa3HHAIly B 06be-
eMax; yJeJbHEe Beca COeJUHEHHMU MeJM W HATPHUSA BECbMa pa3JIdYHEI.
Tak TOYHO W NAHK B CBOUX COCJUHEHUAX mMeeT 00'beM HEMHOTO MEHbINHIA,
9eM KaJbluil, a UMEHHO — OJW3KAE K MAaTHUIO; TaK, OKHCH IWHKA IIPe-
craBiasger 06beM JacTALE 45, TOTOMY 94TO YAEJIbHHN Bec 5,6, a OKuCh Mar-
nus umeer o6vem 11. Xmopmersii UmHK npemcraBader obbvem 48, a xJo-
PUCTHIA MarHuii — 43; cepHOIWHKOBAsA COMb B (GE€3BOMHOM COCTOAHAU —
43, a cepsomarHesmajJbHas conb — 44, CiaemoBaTelbHO, IEPeXOM OT HAT-
pPuA K Men? (B cOJAX 3aKUCH) W OT MAaTHUA K IWHKY B COOTBETCTBEHHHEIX
COCUHEHHmAX He BJedeT 3a cO00I0 3HAYUTEIHHOTO M3MeHeHus B o6beMax,
HCCMOTPA Ha 3HAYMTEJNbHYI0 Pa3HWIy B O0BeMaX caMHX METajJOB If
B dHepruu B cBoGomubIX Merannax. CocnmueHHA cepebpa B COJNAX OKHUCH
MPEICTaBIAIT HOYTH TAKOH jKe 00BeM, KaK W COeQUHEHMs MeIU B COJAX
3aKUCH, CIelOBaTeIbHO, TAKOH jKe, KaK W cocauHenmsi HaTpus. [locra-
TOYHO, HAXIPUMED, YKasaTh Ha TO, 9TO a30THOCepeOpAHAdA COJb HMEET
yactauubi 06sem 39,0 (ymenvusii Bec 4,34), TOrma Kak asoTHOHATpoBas
COJIb TpeACTaBIAeT YacTAIHEIE 06beM 37,9, a ymenbusli Bec 2,24; moay-
xJgopuctasi Mcjb mmeeT oObem 28,0, a xmopmeroce cepebpo [71] 26,3, 3ame-

poM HaXOAHUTCS B aJle(’)aCTpe, 1 1IMKaK YyjKe He B COCTOSIHUU aHAJIOMAYECKOM C 68330}1-
HOIO CePHOMAarse3nmajIbHOI COJIBIO. BHPO‘{BM, 7 OOCJIeAHSISA H0CjJ€ CAJIBHOI'O ITPOKaIN-
BaHHUSI O9eHb MEIJIEHHO paCTBOpﬂeTcﬁ B BOJe, 9TO MOKET 3aBUACETH OT opoucxoasmero
opH 3TOM MOJIEKYJISIDHOIO M3MEeHEeHWsI.
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YaTelbHO IPW 3TOM elle W TO, YTO MEIb, B COINAX OKHCH INpeHcTaBIAd
n30MOpQU3M U CXORCTBO ¢ COJNAMIA MarHE3HUH, IpeJcTaBIAeT ¢ HIMA B 61m-
30CTh B BellMdWHe yHeJbHBX 00beMoB. Tak, nanpumep, 6e3BoHAA CEPHO-
MarHe3maJbHaf cOJb uMeeT o0beM 44, a Oe3BOJHASA cepHOMETHASA COMb —
45, 310 cXOIHO ¢ TeM, 9TO XPOMOBas cOJb mpefcraBisger o6beM (72), 6nms-
Ko k 06beMy cepHOkaimeBoir coaz (66), a MapramIOBOKalmeBas COJb,
KMnO*4, nmeer o6beM 58,3, HEMHOIMM TOJBKO OOJBIIWI, 9eM XJOPHOBA-
rokanmesaa coiabs KCIO%, xoropoit oosem = 54,6. OOGbeM xpomMoBo# I
MapraHIOBO# coJiell 37ech OKashBaeTcA 00JbIIe, 9eM COOTBETCTBEHHHIX
coJlell, 3aKJII09A0IIAX cepy W XJOp, XO0TA 00beM aTOMOB XJIOpa W CepH
ropasmo GoJbiie, 94eM XpoMa W Maprauia. VI3 aToro BEgHO, 9T0 B coem-
HEHUAX, COCTABJICHHEX aHAJOITIECKN, HePeTKO 3aMedaeTcA CXOMCTBO B Be-
JrymHe 00bEMOB M TaKOe OTHOINeHWe 00beMOB, KOTOpPOe HWCKOJBKO HC
IpegyrajgsBaeTcA W HACKOJIBKO He COTJIacyeTc ¢ TAKAMHE o0beMaMM, Ka-
KZe IMEeIOT BXOAAIIrMe 3JIEMEeHTH B OTHEJbHOM cocTogHmm. OTTOro m cra-
HOBUTCA IOHATHHIM, 9TO B CHCTeMe, IIPEJIOKEeHHOX HaMu W OCHOBaHHOM
Ha BeJuYAHE aTOMHEIX BeCOB H CXOJCTBE B XHMHYECKOM XapaKTepe, 3a-
KII09al0TcA YKasaHHEE BHIIE OTCTYIUIGHHs OT TOTO MPOCTOTO MOPAMIKA,
KOTOPOTO0 MOKHO OBLIO OH OKEpaTh. ATOMHEIE Beca, KaK W aHaJOIun,
OIPeNeNAITCA HC IO CBOMCTBAM OTAENbHEIX JJEMEHTOB, a II0 CBOMCTBAM
U COCTABY COeqUHEHMI.

3aMeuannd, npuBeeHHBIE BHIIE, MOTYT CAYKATh HOBBIM J0OKa3aTelb-
CTBOM TOTO IIOJIO’KEHHS, KOTOpPOe A 3alquimall B ¢Boell cTaThe «YIelbHile
00BEMEl» U KOTOpPOe MOMKHO (OPMYyJIEpOBaThH CAEAYIOMEM 00pas3oM: IO
06BeMy coedurenull HeNb3f CyAuATh 00 00beMe cocTaBHHIX dacteit. Ilo-
TOMY-TO H JOJKHO C BechbMa OOJBIIOK OCTOPOKHOCTHIO IPAHAMATEL Te
CHCTEMH YHeNbHHX 0GHEeMOB, KOTOPHE OCHOBHIBAIOTCA HA HONYINEHHU
HPOTEBOIOJIOKHOIO I0JI0MKEeHAA.

[Iprmeuanme. Manomennoe sfech 65110 co00meno MHOIO Ha Che3[e B aB-
rycre 1869 r. B 1870 r. B Agranax Jlmbmxa (mociie Toro, Kak 3Ta CTaThsl GbLIa OTO-
CJlaHa MHOI [l HamedaTaHHA) HOSABEJAch cTarbd Jlorapa Meiiepa, Tpaxryomast
0 ToM e mpenmere. BriBomsl r. Meiiepa ocHOBaHE Ha ROOYINEHHH MOpeIOKeHHON
MHOI0 CACTEMBI 3JIEeMEHTOB H COIJIACHEL C TeMH, KOTOPHe C/leIaHbl MHOIO B OTHOIIEHHU
K o60bemam atomoB. OH TarKe ofpamaer oco60e BHIMAHEE Ha HACXOASLIEE B BOCXO/A-
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fllMe PABI ATEMENTOB W a HOCJeN0BaTelLHOCTh maMeHeHNs o6bemoB. Ho BeIBOAL!
BLIAIPAJIA B ICHOCTH OT Tpadmyeckoro m3o0pa)KeHms, IPWIOKEHHOI0 K CTaTbe.
IloMelnas 3Ty NMpHNACKY, A He WMEIO 3KellaHWsA MONHIMAThL BONPOCA O HAYIHOM mep-
"BelcTBe (10 MOEMY MIEHHIO, STH BOIPOCH HEe AMEIOT 4aCTO HWKAKOUO y9eHOTO MHTC-
peca), a »Kejak TOMbKO YKazaTh Ha TaOJALy, IPAJIOKEHTYI0 K cTaThe I Meiiepa, Kak
113 CPeJICTBO, MOMOralolliee YIOBUTh I M3bACHATH T€ CIOMKHbIC OTHOMEHMs, HA KOTOPbie
yKa3aHo B NpENLLIYMHAX CTPOKax.®

(Tpydw 2-20 cweada pycckuxr ecmecmsoucnvimameneis
u epaueii 8 Mockee, 1870, . 1, omd. 2, cmp. 62—71).

4 TepuonHyeckHii 3aHOH
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0 KHOJNYECTBE KUCJIOPOJA B COJIAHBIX ORUCJIAX
n OB ATOMHOCTU 3JIEMEHTOB

[14] OGpasoBanme OKUCJIOB B OpCKHee BPEMsI cpaBHmBaim ¢ 06paso-
BaHUEeM XJOPHCTHX COENWHEHWN, IOTOMY 4YTO B OOJBIIAHCTRE CIyYacn
cocTaB 060U X POXOB COeUHEHMH OKa3bIBaJICA COOTBETCTBCHHEIM. B HacToA-
mee BpeMd HamboJiee PacIpPOCTPaHEHO TaKoe MpefcTaBieHne 0 KICIOPOA-
HEIX COeJUHEHMsIX, KOTOpOe He MOIyCKaeT aHAJOIWMH MEKIY OKECIaMn
A XJOPUCTHIMEA COeJIMHeHASIMH, 9YTO OTYACTH U OIPABABIBAETCA OTCYT-
CTBEEM XJIOPUCTHX COeQUHEHWH, COOTBETCTBYIOUINX IePEKUCAM, a WHOTIA
I KECJOTHHIM OKWCIaM, T. e. aurmapugam kumciaort. [lo atomy npepcrarie-
HWI0O XJIOP €CTh 3JeMeHT OIHOATOMHHY W IIOTOMY MOTymUN IPHACOEU-
HHATHCA K JaHHOMY DJIEMEHTY TOJBKO cO00pasHO ¢ ero aTOMHOCTHIO, TOTAa
KaK KACIOPOL MOKeT IPUCOCAUHATHCA B HEOIpefeleHHO-3HAYATEIHHOM
KOJImYecTBe, BCIGCTBUE cBOed mByaromuocTn. B wactmmy, cogepskammyio,
Hampmmep, IBa OGHOATOMHEIX dieMmenta (Hampumep, Kax H, Cl, K), momno
BCeTaBUTH JTI060€ KOJWYECTBO KUCIOPOMa, He pas3pHBasd CBA3M; a MOTOMY
OAHOATOMHHBIE Xj0p MoMeT obGpasoBaTh okmcasl cocraa Cl20, CI20?
C1203, C120° u C1207. Kucaopox o6pasyer ¢ MapraHileM OKUETHI, cOmep-
Mamgde Ha 2 Iasd mapradua 2, 3, 4, 6 m 7 maeB Kzmca0poaa; Ho oH 00pasdycT
¢ XJIOpOM TOJIBKO HeMHOTTe coeuHeHns1. Takum 06pa3oM, aTOMHOCTH dJIe-
MCHTa, yKas3HBalmas Ha Ipefie] B COeAMHEHWAX C XJOPOM, BOBCE He
CIY)KAT yKa3aHWeM IJIsl CYKOCHHS O KOJMYECTBC OKHCIOB, 00pa3yeMbiX
JaHHEIM 3JaeMeHTOM. B mpepiaraemom coobueHum s ejall yKasaThb Ha
BO3MOKHOCTh 0000INeHnsA HEHIHE CYIIECTBYIOINHX cBencHui o6 o6pasoba-
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U OKZCJOB, 3 IMEHHO TeX, KOTOPHE CIIOCOOHH BCTyHaTh B COJHEE Pas-
JIOKEeHHA.

Mesxmy OKucIaMa JOHBIHE N3BECTHO He GoJiee 8 caMOCTOATENbHBIX aT0-
MmuecKux gopm, a mmerHo: R*0, 1. c. KBafipaHTHEIe OKUCIEH, BeChMa Mallo
mcclIenOoBaHHHE W OTIMYaiomumecd O6OJBIIOI0 HEIPOYHOCTHIO; OHU W3-
BeCTHH TOJBKO JJIA TaK HAa3HBAeMHIX OJHOATOMHHIX 3JEMEHTOB, KaK ce-
peOpo m HATpmil; 3aTeM CIENyIOT Goee obekHoBennke, R20, RO, R203,
RO2?, R20% RO® m R207.© Cynsa mo [15] Tomy pasnooGpasmio OK@CIOB,
Kakoe 06pa3yl0T HEKOTODHIe BJICMCHTH, MOYKHO JyMaTh, YTO BCAKMIL dile-
MeHT cmoco0eH [aBaTh OKHCJIH BCCBO3MOMKHEIX opm. Hexoropsie aie-
MeHTH I B HACTOSINCe BpeMs IOJy4YeHH WM HEINOCPeJCTBEHHO B BHULE
GOAbIIMHCTBA ITUX CTelleHed ORMCIeHWs, WIW, IO KpallHed mepe, o6pa-
3YIOT COJIH, UM COOTBeTCTBYIOIWe. TaKOBH, HaIpUMep, as30T, MapraHell,
XJ0p, MouamGaen, Boabppam u Ap. Jlame Kalamid maeT mo KpaiiHeldl Mepe
4 taxmx coegmuenua K40, K20, KO n KO2. Opgmaxko jjasa MaHHOTO dJe-
MeHTa IIOCTOSTHCTBO PAa3JMYHBIX OKHCIOB, 00pa3yeMHIX WM, BechbMa pas-
BooOpasuo. HekxoTophle OKWCIH, KaK, HAIpEMeD, MIA Kajlud IHepeKucH
KO, KO?  negoxucy K*O ¢TOIb HCOCTOSHIIE, 9TO MBI HE MOJYYaGM €O-
IAHBIX COEAWHEHUI, COOTBETCTBYIOIIAX JTUM CTEIEHAM OKWCJICHHs, WM
onm Hempouydkl. HeKoTophle OKHCIH 3JIEMEHTOB TAaK MAaJOOPOYHEI, YTO
7 MOJYYATHh UX B OTHENBHOCTH WHOTAA BechbMa 3aTPYNHUTEIHHO; TAKOBHL,
HallpaMep, BHCIOHE CTeHeHH OKUCICHUA XpoMma, Meinm u ppyrux. Moskso
JaKe IyMaTh, 9T0 BCAKUH DIEMEHT CIIOCOOCH JaTh BCe BO3MOKHBIE OPMbL
OKHCJIeHAA, ecam OB HaXOAWJCs B MOAXONAINUX [JIsT 9TOTO yCIOBHAX, HO
TONBKO W3BECTHHIE (POPMBI €ro OKICIOB 00JaJalT MOCTOAHCTBOM, & IO-
TOMY BONPOC 06 OKECJIAX CBOAUTCA K BOIPOCY O IIPOYHOCTH H3BECTHHIX
xmmmgecknx coequuennit. Henb3sa m36paTh sydniero npusgaKa ajis ompe-
JleleHns OTHOCHTEJILHOM CTENeHN IPOYHOCTU OKHUCJIOB, KaK €moco6HOCTD
mx 006pas3oBaTh coJsAHble coeqmuenus. llpmauak aToT Tem GoJsiee BasKeH,
9TO O MHOTEX CTeHeHAX OKWUCIEHHsI MBI CYy[HM TOJBKO IO CONAHBIM CO—
efmHeHEAM, 06pa3yeMbim aTEME OKucaamn. [loaromy B fanbHelimem a3.10-
JKeHZI: MH 0ylieM EMeTh B BEIY TOJBKO Te OKHCJH JJIEMEHTOB, KOTOpHE
cnocofigsl maBaTh coiu. MeykIy sTUME OKHCIaME JOCTATOYHO YKa3aTh.
0606ImeEAe A BHCIOUX CTENeHEHd OKHUCICHHs, IOTOMY, YTO HU3INHE:

4*-
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OKUCJIB OyIyT MpefcTaBiAATh HeIpeedbHhle COeli *HHAsl CO ' TBeTCTBYIO-
IFe BEICIIMM CTEIeHsM, COCTABJIAIMUM Ipefesd [.LT COMsHi'iX OKHCJOB.
Mescny TEME HWS3IIAMA CTeIIeHAMI OKHCIEHHUS HABECTEeH pii KBajgpaHT-
HBIX OKHCJIOB, OTJIMYAIOIIAXCA yKe CTOJNb GOJLIIMM HEMOC [ SHCTBOM BO
BCEX [OHHIHE N3BECTHHX NPHMEPAX, YTO 3TOTO POfAA OKIICIHL 11O clpaBel-
JIUBOCTH MOYKHO Ha3BaTh HEIOKACAMHU, TeM H0Jice UTO OHU BO MNOA.€CTBe
00C10ATeIbCTB JIerKO pa3JjaraloTcsa Ha 3JeMeHT (MCTaJlil) | BEIC (VIO ¢Te-
meub okucaenns. Ilpmrom Takme OKHMCIB M3BECTHBI TOJABKO JJsl TCX 3Jle-
‘MEHTOB, KOTOpPHe 00pa3yT ogny u3 7 ipyrux dopm okuciennms. Mrar, M
AMeCM B BHOY TOJBKO 7 mpencabrEX gopm [16] comsunx oxmeaon. It
$opMEl 114 Tapalaxein3Ma cpaBHeHUs MOTYT OBITH BEIPAa’KeHH TaK

R?0; R?0% R20% R?0% R0% R0%; R0

JTOMY pAAY OKHCJIOB KaK pa3 COOTBCTCTBYIOT Te 7 PSAMOB ITPOCTHIX
TeJ 1B KOTODHIC ecTecTBeHHee BCEeTO paclpepelsiercs GOJbIIAHCTBO 3Jie-
MEHTOB, TPYIIAPYEMHX 0 CXOJCTBY CBOWCTB @ IO ONpefeJeHHON nepao-
JAOYHOCTE B BeJHWYWHe WX aTOMHOTO Beca. B crarbe 06 aTom mpemmere,
IOMELUCHHOT MHOI0 B 3 HOMeDe 3TOro 3Ky pHada (1869),° pripakeunl mpan-
OUIB TOH CHECTEMBI, KOTOpaA JeKET B OCHOBAHWH NPABOJAMOIO COIO-
cTaBjchnsa.©

Li=7 Be=94 B=11 C=12 N=14 O=16 F=19
Na=23 Mg=24 Al=284 Si=28 P=381 S=32 Cl=355
K=389 Ca=40 — — — — —

Zn =65 — — As=175 Se=79 Br==80
Rb=85 Sr=87 — ?Zr =90 — — —
Ag =108 Cd =112 —* Sn=118 Sb=122 Te=128 J =127

Cs =133 Ba:=137.

anBeI[eHHaH 3[lecb cHUcTeMa JJICMEeHTOB YIOBJETBOPACT He TOJbKO
£CTECTBEHHOH mX TpyunuapoBKe, HC TOJbKO OTJIHAYAI UX IO XHMHYICCKOMY

* B mepsoM coobmerunm A cuatan ypan (Ur= 116) sanumaromaM 3T0 MecTO
CHACTEMbI; UO B HACTOsILlee BPeMsA, 10 MIOIAM COOOPaKeHUsIM, CYATal) 9T0 HEeBEPHbLIM,
KaKk 0 roM O6ymet cooOnieHO, KOTAA HAYaThiec B 3TOM OTHOLIEHHH HccJeloBaums OyayT
©orondenn.®
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Xxapakrepy (¢ omHOH cTOPOHH HOMemaloTcd Hambosee pe3KWe MeTaJJIH,
¢ IPYTOH CcTOPOHH — CaMble HePTAYECKUE METaNIONE), HO TaKKe yI0B-
JIeTBOPAIT X TOMY MHOPAAKY, B KOTOPOM pAacIpPEAesTIOTCS BJICMEHTHI
o BeJawmurmHe X nas *. B coo0menun, caerangoM Ha 2-0M ¢’be3fie €CTecTBO-
ACOETaTelell, i yKasal Ha TO, 9TO U QU3WYECKHEe CBOHCTBA DIEMEHTOB
IO HEKOTOPO# CTeNEHW yHOBJICTBOPAIT TAKOMY PACIPCCIEHUI0 dJieMeH-
toB. EctectBenHocTs 3T0# rpynmmposku momoall7]usercs Tem, 4TO OH&
OKasbIBaeTcd YROBJIETBOPAIOINEI0 W TOMY IOPAAKY, B KakOM pacrpepe-
JNAITCA HJEMEHTH 10 00pa3oBaHWI0 NPEeIeJbHEX COJAHKX OKHCIOB.
dJIeMEeHTH IepBOTo ¢Toa0Ma 06PA3YIOT BHCIINE CTETEHN COMAHMIX OKICIOB
cocraBa R20. Mexny Humm Kanmil, maTpmi, cepeGpo, a. REPOATHO, &
BCe MpyTWe, MAIOT BHICIIEE CTENEeHH OKWCIEGHWS; HO BTU OOC.eHHe COJfA-
HEIM XapaKTepoM He 001aJal0T B COCTaBIAIOT TOT OTE] OKACIOB, KOTOPHIR
cHpaBeqIMBO Ha3kBaeTcs HepekmcaAMa. Bo Bropom crosabne momemanTcst
MICI0YH03EMeNbHble I CXOMHEE ¢ HAMEU METAaJLJIBl, JJIsI KOTOPHIX COJISHEIC
OKECIH 1mpefcTaBisaioT coctas RO. Bricmme cTemenn okmesnenns qisi HAX
COCTaBAAT TEpPEeKUCH TOTO jJKe caMOT0 XapaKTepa, KaKO#d CBOHCTBCH
U TEePeKUCAM MEeJOYHEX MEeTallIOB. JJIEeMEeHTHl 3-I0 c¢Toabna JaioT coJsi—
Hule oKumcn coctaBa R20%, w o1m mociemume, B oTimuZe OT TPEABIIYINUX,
yike 06magaioT ciaa0BM OCHOBHEIM XapaKTEpOM, HOSBJIeHHe KHCIOTHOTO
XapaKTepa CTAHOBHUTCS YiKe OYeBOIHHM. TaKoe CBOMCTBO STUX OKHC/IOB
3aBHCHUT, KOHCYHO, HE TOJBKO OT CBOHCTBA caMHX 3JICMEHTOB, HO H OT KO-
AUYecTBA NPUCOSIUHEHHOTO K HUM KHCIOpPOma. JJIeMeHTH 4-T0 cToabua
(C, Si, Sn) paror kmciaotuble oxmeasl gopmel RO? wam R20%, — B arnx
OKMCIIaX ele He PE3KO BHEIPa’KCH KHCJIOTHEIA XapaKTep. 3aBUCUT DT
ONATH OT TeX e MPUYdH, KOTOPHe 00yCIOBIMBAIOT OCHOBHEE CBOHCTLA
OKHUCJIOB Opefumymmell rpynnu. HecoMHeHHO, 0OgHAKO, 4TO IOCICAOLA-
TEJIBHO MEPCXOA B PsAY DJIEMCHTOB OT OJHOU I'PYIIIKE K XPYTOil, MBI BCTpe-

* (CBepXx 3TMX 3JeMEHTOB CYIIEeCTBYIOT ellfe JBa pa3psaja: 1) ajeMeHTH C BbiCO-
knM naem Tl, Pb, Bi, Hg, Au, xuMmdecknii xapaKTep KOTODbLIX He AMeeT Pe3KOCTH,
m 2) ajieMentsl cxofpuble u Giamsko-naiusie. Mexny mmmm rpyuna Fe, Cr, Mn, Co, Ni
n, BepositHo, Cu mmeroT naii or 52 xo 65, gpyras rpymna cogep:xut Pl, Ru, Rh, naiz
oxoso 107, Tperbss —Pt, Os, Ir, mait 197. 9T;m rpynnsl coCcTaBIAIOT IePeXOfd OT die-
MEIITOB MOCJIeHIero cToabna K siieMelrTaM IepBoro cTojona.
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gaeM OKHCJIBL Bce OoJice W Gosee GoraThle KECJIOponoM u Gollee 06Jazalo-
mue KECJIOTHBIM XapaKTepoM. JTO OTHOCHTCA B HaWBHICIIEHd Mepe K TeM
OCTaJIbHEIM 3-M IPYIIaM 3JeMEeHTOB, KOTOPHX BHICIIAE CTEIIeHH COJISHBIX
OKHCIOB mpefcTaBisaiorT coctaB R20° (mateiid croxbern), Kyga OTHOCATCSA
a30T, pocop, MEIMBAK U APYTHe; a-0COOEHHG K TeM (ImecTol croiber),
KOTOpHe maioT cocnmuenms nmpa R206 mam RO3, kyma orHocATca cepa,
.CeJleH U [pyTue, HO eme GoJlee K mocaeqHell rpynmne, ob6pasyloeil BHcITe
coenmuenus pmma R207, Kyga mpuHapiesaT rajJowsl.

Jasa Gonbmed siCHOCTH CONOCTaBIsIEM JJIEMEHTHl BTOPOY CTPOKE ¢ EX
IpefeIbHBIMU COJNAHBIMEA OKHCIaMA,

Na =23, Mg=24, Al=27,4 Si=28, P=31, S=252, Cl=355
Na20, Mg20?, Al208,  Si20%, P205,  S206,  CI207.
nnu nan nin
MgO Si02 S03

[18] ComocraBissa sieMenThl B IPYNOH, ME PYKOBOLUIHCH IIPEHAMY-
UIECTBEHHO BEJIMYMHOI WX aTOMIIOTO Beca. Takoe pacupefieleHde yROB-
JETBOPHIO CCTECTBEHHON IPYNNAPOBKE JJIEMEHTOB W OHO OKa3hIBaeTcsd
yILOBJIeTBopmomuM I CcOCTaBy BHICHIIAX CTelmeHeHd COJAHBIX OKHCIOB,
00pa3yeMBIX sJIeMeHTaMH OT[EeJbHHEIX rpymnin. B 9Tom cMBIciae ImMenoyHBIE
METaJJBl CyTh 3JIEMCHTHl NPEUMYINCCTBEHHO ONHOATOMHEIE, a INCJIOYHO-
3eMeJbHbIC MeTaJJIbl 0Ka3bIBAIOTCs ABYATOMHBIME, KaK XX OOBIKHOBEHHO
A paccMaTpPHUBAIOT, a30T W er0 aHAJOIHW — ISITHATOMHBIMHA, cepa W CXOf-
HEHe ¢ Hel — IIeCTHAaTOMHEIMA, a TajJOHmALl — CeMHATOMHBIMEH dJIeMeH-
tamu. Hemallo mofTBepssaeHnil AJiA 9TOTO HalifjleTesi W MeMKAY APYyraME
COeNMHCHEIMA HA3BAHHKIX 3JeMCHTOB. JlocTaTOYHO yKasaTh, HaIpEMep,
Ha o6paszopanme HamaTHps, moguetoro pocponma PHAJ, urobu ybenmrbea
B IATHATOMHOCTH 3JIeMCHTOB ¢ocdopHoi rpynmsl. PaccMaTpmBalT 3TH
3JeMEeHTH KaK TPCXaTOMHEIE, OCHOBBIBasgCh Ha TOM, 4TO TaKme COeflmHe-
HUA, KaK HaIlaThipb, HE COIOCOOHH! MEepPeroHsAThCA, a OpPH IepCrOHKe pas-
JlaraioTcs, IMOH00HO COeNUHEeRHAM C KpUCTAIIA3alHOHHOI BOMOIO U T. I.
MOJIeKyJIADHBIM Ipucoegmuenusim. Ho B TakoM ciIydae M MCOb HeJb3sd
CYUTATh DJIEMECHTOM JBYaTOMHBIM, Tak Kak ce coegmuenzme CuCl? mpm Ha-
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KaJmBaHUm pasiaraercsd, o6pasysa xmaop u CuCl. MrmoroaromuocThb ranon-
OB IPOABIAETCA IBCTBEHHEIM 00pa30M He TOJIBKO B OKZCIAX, 00pa3yeMbIX
oMz, HO TaXKe W BO B3amMHEIX coexmueHmax JCI3, JCI®, paBmo kak m
B HEKOTODHIX COeMHEHHUSAX WX C MeTalJaMZ. TaKoBO, HalpmMep, cOeqd-
HeHme TpexxJopmcroro moja ¢ xiaopmcthiM KaameM KJCI4. Ecanm ke ra-
JIOEAHl MPEHATH 32 MHOTOATOMHEIE DIEMEHTH, TO BCe HAIIW IIpefcTaBle-
HOA, OCHOBAaHHHE Ha aTOMHOCTH 9DJIeMEHTOB, M3MEHSTCS B TaKOU Mepe,
YTO, 0 MOEMY MHEHWIO, YHEYTOKHATCA BCA Ta OPOCTOTA IIPEICTaBJIeHOH,
KoTopas cBOMCTBeHHa THIoTe3e 00 aTOMHHEIX CBOHcTBaxX dJeMeHToB. Ilo
MOeMy MHEHHI0, HOHATHEe 00 ATOMHOCTH 3JIeMEHTOB, OKa3aBINee CBOI0
JOJII0 BIXAHAA Ha Pa3BATEE HaIlell HAYKH, B HACTOAINee BpeMs HeJocTa-
TOYHO yIKe JJIA YSICHEHUA COBOKYNHOCTH H3BECTHHIX HaM (JaKTOB; OHO
CTPEMHUTCA BHPA3UTh OTHOCHTEIBHYI0 MPOYHOCTH HM3BECTHHIX CTeIleHei
COeMHe A, HO OPA HTOM OTPAHMIABAETCA TOJIBKO COeNIHEHUAME C TaK
Ha3HBAaeMBIMA OJHOATOMHEIME 3JEeMeHTaMZI — BOLOPOROM, TalOWgaMd,
MEeJOYHEIMA MeTaNJIaMZ U T. II., He O0BACHAA C JOCTATOIHOIO IOJHOTOIO
7 IOCJef0BaTeJIbHOCTHI0 00pa3oBaHOA COeJAHEHMH MHOTOATOMHHIX 3ie-
MEHTOB MKy c06010, HaupmMep ¢ KACIOPOXOM, a30ToM 7 aApyrmmu. [lo-
CTaTOIHO IS yOesKAeHAd B 9TOM HAMOMHETS, [19] 910 BEHICIIME KEcaopon-
HEe coefrHEeHUA XJI0opa 6ojee IPOIHKI, YeM €TI0 HU3IINe CTeIeHH OKHCIIe-
HOSA W He TOJBKO B COJAX, HO I B OTHEJBHOCTH. YdeHme 00 aTOMHOCTH
HIEMEHTOB eCTh eCTeCTBEHHOE, XOTA U (popMalibHoe PasBATHAE THIAICCKOTO
IpefCcTaBleHAdA U, KaK TOCIeHee, IPATOHO IPEIMYIMEeCTBeHHO AJIA 0606-
ImeHHA OJHUX peaKUWid 3aMeleHUA.

Ecnz nmpmnoxkuTh BHIOIENPEBEJEHHYI0 CECTEMY DJIEMEHTOB K CpaBHe-
HIOI0 BOJOPORHEIX UX COeNMHEHHH, TO OKa3kBaeTcA IJIA dTHX IOCIeIHAX
mopAmOK 0OpaTHHM TOMY, KOTOPHH cymecTByeT IiIf KHCJIODPOAHHX CO-
enuHcHmit. [amompsl ymepskmBaloT 1 mait Bomopoma, KECIOpOJ, cepa |
aHajJorz — 2 mas BOJOpOja, a3ot, focdop = npodme — 3, yIIePOx, Kpem-
HE# — 4, a [ OepBHX 3-X I'PYII BOJOPOJAHHX COSJUHEHAN [0 CEX mOp
ue m3pectHo. [lo amajoruu MoKHO CyRHTH, 9T0 GOp W ANIOMEHHAH MOTYT
00pas3oBaTh, KaK BHICIIE CTENEeHW COefWHeHHs ¢ Bomopojom, BHS3
z AIH®%.© B ToMm pasamuymm, KOTOpOe CYIIEeCTBYeT B CTeIeHAX COeAWHeHHmI
DJIEMEHTOB ¢ KACJIOPOJAOM K BOJOPOJOM, MOKHO HaWTH KJII0Y K paspemie-
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HUI0O MHOTEX BOIPOCOB, POKAAIOIIUXCA NPV CPABHEHWH HJIEMEHTOB 110 HX
cnocobnocTu coefumuenus. Tak, yricpox OKa3HBaeTcsl YeTHPEXaTOMHEIM
A IO OTHONIEHWI0 K KWCJIOPORY, W IO OTHOIIEHWIO K BOLOPOMY, CJEHOBa-
TeJbHO, OH U DIEMeHTHI, CTOAIZE ¢ HAM B OHOW TpyIuIe, 06JamaT 4-X-
aTOMHOCTBIO B BHICIIEH Mepe, YeM ApPyTHe BJIEeMEHTH; OTTOI0-TO HaJ yrIile-
PORECTHIMA COEAHEHASAME CTOJb SBCTBEHHO W MOKHO Pas3BUBATh yUEHUE
00 aTOMHOCTH DJIeMEHTOB, OKa3bIBAIOIEeCs HECOCTOATEIbHEIM B IIPAMEHC-
HAW K [PYTUM DIeMEHTaM. ¥ IJIepOJ, IO OTHOIIEHWO K BOJOPOXY, KHCIO-
PORY, XJOpYy T HelOMYy PAAY APYTAX DIEMEHTOB, YeTHpeXaTOMeH, TOTHa
KaK, HaIlpuMep, a30T, 10 OTHOMICHNI0 K KACIOPOAY, NATHATOMEH, & K BO-
HOPOAYy — TPEeXaTOMEH, cepa B OJHOM CMEICIEe [ByaTOMHA, B APYLOM —
IlecTHATOMHA. JTHEM, MHe KajKeTCd, HOCTATOYHO YACHAKTCA MHOTHC
Helopa3yMeHns B IPUMEHEHUH CHCTEMEl aTOMHOCTH DJIEMEHTOB W IOJHAs
OPEMEHEMOCTb BTOTO yIeHUA K PACCMOTPEHHI0 YIIePOANCTHX COeinHeHA.
Yraepon nposBifgeTcA BO BCeX CBOMX COEMHEHUAX ¢ OJHOI0 TOJBKO aTOM-
HOCTBIO, TOTMla KaK GOJBIIAHCTBO JPYIAX SIEMEHTOB W3MEHAET Ty aTOM-
HOCTb.

B ToM pagy mpeil, 10 KOTOPHX KacaeTes 9T0 co00Imenre, MHE KasKeTcst
BechbMa Bay<HBIM TOT (GaKT, 9TO XJOPHCTHI aTIOMHHAN B CBOeH dacTuile
saraiogaer Al2ClS, a me AICI3, xax xmopmcraiir Gop BCI®, xora okumcw
o6omx cyrs R2083, Ilo cmEicny yeerud 06 aTroMrOCTH, 00pasoBaHme OKHCIA
Al203 Mosxet GHTH 06BACHEHO cTONB 3Ke mpocTo, [20] kak m oGpasoBanuc
GOpHOTO aHTUAPHAA, CYATAs AJIOMEHWE TpexaToMmuhiM. Ho uacTmumsri
COCTaB XJOPHUCTOTO ajJOMUHUA, COMOCTABIEHHHEI C YACTHYHBIM COCTABOM
MEeTaMJI00pPTaHuYeCKAX COeJMHEHWH allOMHHEsA, 3acTaBideT NOpU3HATDL
B alloMmHEM 6ojiee TpeX CpPOACTB, IOTOMY YTO 3[lech CBA3aHBI 4CM-Imb0
(camras XJIOp OXHOATOMHBIM 2JeMEHTOM) 2 aTOMa aJIOMUHUS, BXOASIHAC
B 9aCTHILy ero XJOpUCTOro coefmHenud. Ecam npmuATs Al TpexaTOMHEIM,
HeJb3f IOy CTATE, 9TO /{Ba mas ero Al? mccTmaTOMHBI, eCld 3ie IPA3HATD,
a priori, Al gerbipex- mian nATHaTOMHBIM (Torga Al® MOKHO mpu3HaTSH ImIC-
CTHATOMHEIM), TO OyleT HEHOHATHO OTCYTCTBHE IPelelbHbIX COeJUHeHA .
Nrak, MH Bmajaem B paj mporusopedmit. [lasd TOro, 4ToOH 00BACHATH
nono6HOro poja (aKTH, HeoOXOAWUMO WM IOJYYUTH BHICHIEE CTEOSHH
cOoe[lmHeHUA aJIOMUHUS, WM YCTPAHHTH, YTO MHe KaKeTcs Hambollee
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BepHHIM, IpeficTaBleHme 00 aTOMHOCTE JJIEMEHTOB, T. €. PE3KO W SICHO-
onpejieIeHHOM, MM OTPAaHMIEHHOM] I BeeX clydaeB paBHOU crroco0HOCTH
K coequuennsaAM. CJIOBOM, MHe KajKeTCs, YTO KOJUYECTBA 3IEMEHTOB, CO-
eMHAOINUXCA B 9acTHLH, IONIMHAITCA HEMHOTAM, ele He QopMyIapo-
BAHHBIM, HO 09YeBHIHO IPOCTHM W OOM@UM 3aKOHaM, He MMeOINUM HOYero-
061mero ¢ noHATmeM 00 aTOMHOCTE diIeMeHTOB. [Ipm BHBOMe 3TUX 3aKOHOB
HEOOXORUMO GyeT TPUHATH BO BHAMAHIE TY CBA3H MEMIY BECOM aTOMOB
7 X CIOCOOHOCTHIO K COeIHeHnAM, yKa3aHme KOTOPOH cOCTaBJIsICT Ipei-
MeT BTOHU CTaThH.

B saknovenze cynTan HeW3IHOIHEM CAesaTh BHBOJ W3 BCEro cKasal-
HOTO:

1) EctecTBenHOe pacupefeseHme 3JeMEHTOB OO I'PyNIaM, HA OCHOBA--
HUY BeJIMYWHH AX aTOMHOTO Beca, 0TBEYaeT TOMY KOJHIeCTBY KHCIOPOAA,
KOTOPOe MOTYT yHep/KaTh 9T dJIEMEHTH B BHICIINX CTENEeHAX CBOUX COJIsl-
HBEIX OKHCJIOB.

2) Yem Goiee Bec aToMa dieMeHTa (B pANY He CXOMHEIX, HO OJIM3KEAX

oo Benmywmue aToma, Hanpmmep Na, Mg, Al, Si, P, S, Cl1),® rem Gosbine
KHCJIOPOJa W TeM MeHbIIe BOJOPOa OH MOKeT yHep/KuBaTh B CBOEM CO-
eqmHeHuy *,
[21] 3) OtEm oGbAcHAeTCs N0 HEKOTOPOU CTemeHH CIOCOGHOCTH a30Ta
u docdopa maBaTh KHCIOTH, OTBedalomue oxmciaam R20%, ceper m T. m.
anementon RO®, m cmoco6HOCTH TamoumoB & maBaTh BHCIIEE, OUeHb IIOCTO--
siHBle KECJIOTH, OTBeyaiomume okmch cocraBa R207, 9To He mpemyransl-
BaeTCA HBIHC PacUpPOCTPaHEHHHIM IpefcTaBienmeM 00 aTOMHOCTH 3Je-
MEHTOB.

* Memay aaeMeHTaMHd ¢ GNM3KMMHI BeJIMIMHAMHE aTOMOB CYLIECTBYIOT M TaKwWe,
KOTOpBIe BechMa ONUM3KM MeKAY Co60I0 MO XmMuIecKuM cBoilcTBaMm. TakoBsl, nanpn-
mep, paasl mepus (Ce, La, Di), nannagmsa, nuaTuasl 7 jxene3a. Tak, B mOCIefHEM
psnae Mol mMeeM Cr=52, Mn=255, Fe=56, Co=59, Ni=59,5. XpouM cocraBiser me-
pexon k Ti=50 m V=51, a ankkesns K Cu=63,4 m Zn=65,2. [ln1s sTAX pAgOB, AMelO-
mAX 0cOOBLIA CaMOCTOATENIbHbIA HHTEpec, 3aCTaBJIAIMNA MeH OTJIOKATH 3aMedaHus
0 HEX JIO IPyroro pasa, [AJisl 3TEX DANOB: YeM wmeHbwie Bec aToMa, TeM 6ojlee pe3Ko:
BbIpa)KeHa CIOCOOHOCTh 0oOpa3oBaHMsA BHCHIMX HpPOY[21]HBIX COJAHBIX OKHCIOB M
rucsaor. Ho mocroiima 3aMedaHHsI HOCIEI0BATEIbHOCTH B H3MEHEHHM 3TOH cmocob-
HOCTH, COBIAJAlOmas OUSATH C MOCIeJOBATeJhHLIM H3MEHeHWeM B BeJIMUAHE aTOMOB.
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4) KoumyecTBO BOZOpPOMa, CHOCOOHOTO yHAepIKEBATBCA 3JIeMEHTaMI
pasJmyHBIX IPyOO, IIPeAcTaBisACT MOPAMOK, IHPOTHBOIOJOMKHHEIA TOMY,
B KOTOPOM 3TH TIPYIOOE PacHpeleiasioTcs M0 OTHOIIEHUIO K COeTUMHEeHUIO
¢ KHCJIOPOJOM; OTTOTO CTAHOBUTCS IMOHSATHHIM, 9YTO cepa, C OJ{HOM CTOPOHHI,
coeimHAETCS ¢ 3-MfA MasgMA KACIOPOAA, a ¢ APYToi, — TOJBKO ¢ 2-MsA HagMA
Bojopoaa. ¥Yriepox mo coeguuenmam ¢ O m H geTrpexaTomeH.

5) Takmm 00pa3oM JOJIKHO AOMYCTHTH, 9TO ATOMHOCTDH JJIEMEHTA Me-
HAETCA He TOJBKO B Pa3HBIX CTEMEHSIX ero OKMCIeHUs, HO I B COeUHEHHSTX
ero ¢ pasimIHBIME dJIeMeHTaMd. A TaK Kak 9TEM paspylaeTcsd Ta Ipo-
cTOTa BO33peHmil, KaKad CBONCTBeHHA YIeHHI0 00 aTOMHOCTH 3JEMEHTOR,
TO ero JOJ/DKHO CYATATH HEYMOBJIETBOPUTENbHEIM BO MHOIEX OTHONIEHUAX,
a MOTOMy NIPHUI'OOHEIM pasBe (A TO BPeMeHHO) TOJBKO AJA 00JerYycHUS
H3JI0KeHnsT HEeKOTOPHX (JaKTOB XHMWUW, HO He JJf MOHAMAHES OPAIEHBI
XOMOYeCKAX SBJIEHUH.

6) ATOMHHI Bec 3JEMEHTOB, OIpeNeisisi WX CXOACTBO H MHOTHE
CBOMCTBA, JlaeT BO3MOKHOCTD IPeiBUeTh I OPMHEI aTOMHBIX COeIMHEHNI,
KOTODHIe OHm 00pa3yoT *. XaMuyecKne CBOUCTBA 3JIEMEHTOB CyTh ICPHO-
ImdecKkrme (yHKIIE aTOMHOTO UX Beca.

* Yro0Obl BEIPa3ATh 9TO B HanboJiee Pe3KOM, XOTs H COBEPIIEIIIO TANOTECTHIECKOM
jopme, s mpuBeny cleAylomuil npuMep: HaTPHil OXHOATOMEH; OTTOro om oGpasyer
coeqmaennsa Na20 m NaHO. Ilait ero paBen 23. Marmuii mByxatoMeH m oGpasyer
oxucen Buma MgO; naif ero paBer 24. IIpu 3TOM ¢ OAIM IIaeM KWCJIOpPOAA B OKACH
MAarHAsl COGAMHEHO 24 9acCTH 3TOI'0 3JeMeHTa, TOIHO TaK, KaK B eJKOM HaTpe 23 4acTH
HaTpns 7 1 BecoBas 9acTh Bogopofga. Marumii skBmBajIeHTell BOZOPOAACTOMY HATPHIO
7 Ja)ke paBeH ¢ HAM B Bece. TOYHO TaK KaJbIMA MMeeT odMHAKOBbIH Bec (40) ¢ Bogo-
poamcteiM KaaneM KH (39-4-1) m mogo6Ho eMy coemmasercs ¢ 1 aToMOM KHCIOpoJa.
9T0 Kak OyATo OBl MOKAa3kBaeT, YTO KaJbOMil ecTh COeJUHEHNE BOLOPOJA C KaJImeM;
yBellnyeHne B Bece aToMa BiledeT 3a co0o0il mM3MeHEHHME B CIOCOGHOCTH COEIMHATHCH
¢ Apyrmmu snemenTamn.© Taxoe m3MeHewne, mocjie HCKOTOPOTO mpefesia, BO3Bpa-
MmaeTcs ONATh K ITepBolladabloil fopMe COeMIICHNs, TAK 9TO OTHOCUTENLIIO CIIOCO0-
HOCTH 00pa3oBaTh W3BECTHbIe aTOMHble COEMHEHNS CYMmecTBYeT Ta MephmoIMYHOCTD
3aBUCAMOCTH OT aTOMHOI'O Beca, KaKasd ONpaBAblBaeICHd M B OTHOMIEHHA K W3MEHEHMIO
MHOTHX JDYTMX CBOMCTB 5JIeMEHTOB, 9TO COCTAaBJISIO NMPEIMeT MOero MmpeimecTBYIo-
iero coobuienns, DoMeImeHHoro B I-M ToMe «XHMMHIECKOTO KypHasaay.®

(/HPXO, m. 11, eun. 1, 1870, emp. 14—21)
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O MECTE IEPUA B CUCTEME 3JJEMEHTOB
<24 noabpa/6 Oexabps 1870 2.>

. [445] OcuoBmBasicb na ykasaHHO# MHOI0 * IepmORMYECKO!l 3aBmCH-
MocTH ¢uamuecKmX ** u Xmmmucckmx *** CBOHCTB 3JICMEHTOB OT BeJm-
YmHB @X aTOMHOIO Beca, A HOJIKeH ORI aymaTh <****y qro aTommubie
Beca WHAWA **¥**  ypapga *¥***¥** y pepwa (a moromy, BeposTHO, U
€r0 CIyTHHKOB) HEOOXOMWMO W3MEHWTH, IIOTOMY 9TO BTH DJIEMEHTH HC
WOAXOMAT UA¥W IO PopMe CBOMX OKHCIOB HJIM IO CBOEM cBOcTBam [446]

* B «Pycckom Xumuaeckom HHypuaae»s, 1869 r., crp. 60.0
** Coobmero B aBrycre 1869 na 2-M cbhesge pycCKHX ecTeCTBOHCHOBITATE-
Jieir, OniBmeM B Mockse.
*** («Pyccunmit Xnmugecknii #Hypuam, 1870 r., crp. 14.
¢ **¥**x (Hypnan Pyccxkoro Xumudeckoro OGmectsa», 1869, crp. 73.>
##x%% [, Meyer (Annalen d. Chemie u. Pharm., VII Supp.-B., p. 354 <18705)
fla OCHOBaHMN WM3BJIUCHHUS, TOMemenHoro B Zeitschrift <1869, crp. 4055, Bocmomb30-
BAJICSI CMCTEGMOIO, TIPeNIOMKEeHHOW MHOIO0, <He 3HasA NOJIMHHBIX MOHX pabor
(cMm. BbIme *, *#*)5©; oH, OXHAKO, NepPBHIH BHICKAa3aJ, 9TO I1a OCHOBAIIAM TOU 3a-
KOHHOCTH, KOTOpas 6blja BLICKasaHa MIIOIO, HOJuKHO mai In m3 75 mepemennTts B 113,
9TO HbIHE [XOKasad DyHsem @ d9ro, He3aBHUCAMO OT Hero, ObLIO HPeAJIOMeIo
MIIO0.
*k%k%** Uro KacaeTcsl A0 mas ypaHa, TO B IePBOM MoeM cCOOOIIEHHH™ 51 camTajl
ero amasorom B, Al m momeman na mecte I1I—5 (cM. mpunaraemyio tabamny), AO
ysxe <(aBryct 1869 r.)> Bo BropoM cBoeM coobmenan ** g 0TKasajcA OT 9TOTO.
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LOJi 3aKOHHOCTb, YKa3aHHyYI0 MHOM. [lisi IOATBep:aeHHWA CJCTaHHBIX
MUHOK IPEIOJIOMKe AR S NPefUpPHHAJ OINpeflelleHrAe TEeIJ0eMKOCTH yKa-
3aHHBIX MeTaJJIoB. ©

B 10 camoe Bpems, Korma s OpECTyOHmI K 3TOMY HCCIefOBaHUIO,
siBmilack craTha ¥ Bydsena, mOKasaBOIero, 4YTO TEINIOEMKOCTh WILIHS
(0,057) meitcTBETEAbHO 3acTaBsAET H3MEHUTD €TO all B TOM CMEBICTIE, KAKOM
yIOBIeTBOPseT BEMeyKasdauHO I 3akounoctd. [Ipesxunmit nait (H=1,0—=16,

[n=75,6) momxHO ®3MEHHTH B In:% 75,6=113,4. Torna wmammi 1o

a0 O cOCTaBy cBOell OKued u 1m0 (ocaycgaemocte BaCO? m mo cBomm me-
TAJIMYCCKAM ) CBOWCTBaM BXOIUT B CHCTEMY:

Pl Ag Cd In Sn Sb Te J
AtoMEEIZ Bec 106 108 112 113 118 122 <1257 127

Y. Bec 11,7 105 86 73 72 67 62 49
Bricmiasa creneds
OKHCJIeHHS,
Jalomas coJIn — Ag20 CdO In203 SnO? Sb205 TeO3 J207.

Taxzmm 06pasom,® GHa 3aMedeHa 11eMPAaBLIBHOCTD B BeJIMYAHE aTOM-
HOTO Beca WHAWS, U ONpefiefleHrs TCIIOEMKOCTH 9T0 moarBepauia. Cue-
JaHHEE MHOI0 IIpeJBapHUTeNbHBIC ONpefeIeHUA TeIIOeMKOCTH WHIUS
<(0,055)» mpwBenu K BEBORY, COTIACHOMY ¢ TeM, KOTODPHIA man Byuszemom.

Uro racaeres [0 ypaHa, TO, CyAd 0 C000paKeHHAM, Pa3BATHIM MHOIO
B MoeMm coumnennd «OcuoBsl xmmum» (1870, t. I, ctp. 382), s mymaro, urto
[447] mait ero gomxuo yasouts (¢upur U=2405 orkucs Gyger UQ?, s3akuck
UQ?), pnd fokasaTelIbeTBa 4ero g W MpeAIoaraio OIpefeNnTh MIOTHOCTh
napos xaopmcroro ypaua (ueiHe UCI%, a mo moemy mmenmio, UClY) m
TCIII0eMKOCTh camMoro metasuta.® <Ecam U=240, Toy ypaun npum atom cra-
Hosurea B rpynny Cr, Mo, W © (cm. rabaummy).

3aTeM 0CTAIOTCs BHE CECTEMEI TOJBKO Nepuil W ero ecnyTHuKu. Y10 Ka-
caeTcs [0 NOCTeJHNX, TO IOKA WX COeJUHEHHS W BECa X aTOMOB ¢ IIOJO-
JKATCIABHOCTBHIO HC M3BECTHBI, TPYAHO AATh MM HAJIerKallee MecTo, HO CaM

* Poggendor{’s Annalen, 1870, N 8 ©, p. 27.
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Domoronus 9. Habpocor «KOPOTKOI» TaGIWIbl 3IEMEHTOB C TePBHIMA
nAcupaBielWAMA aTOMHBIX BEeCOB
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62 Ocrogrble cmambu

Nepuil u ero cOefMHEHHS WCCIeJOBAHHE yiKe CTOMb IOAPOOHO, 9TO OTHOCH~-
TEJbHO WX MOYKHO yKe F'OBOPHTH ¢ yBepeHHOCTHO. HEIHe npmuATHE nah
nepusi (Ce—92) ocHoBEIBaeTCA HA JONYIIEHUN I 00blkH08eHHOU CTENICHH
okucienus: uepua coctaBa CeO (O=16), BHCIIKiT OKHCEN €ro IpPA ITOM
nmeer cocraB Ce®0%; om, wkax moraszan loxpmman, <(PamménbcGepr)
4 Op. 7aeT COJNE, HO W3BECTHO, YTO OH W OKmciader: Belmeaser J m3 HJ,
npespamaer MnO B MnO? u 1. n. [Jomycras aror mait Ce, MBI He HaXOAM:
eMy HajJIeKalllero MecTa B cmeTeMe *, a HOTOMY A W HpefJarai H3MEHHUTh-
ero maij, npupaB OOBIKHOBCHHOW CTelleHW OKHUCJIeHWA Nepus (opmMylIy

[448] Ce?03. Torpa nait nepus 6Gymer Ce=% 92=138, a BHCIAA OKZCEI

noxyaut npocroir cocraB CeO?. Torga mepmilt momemaercd IO BeJIdddHe:
aTOMHOTO Beca B psifie DJIEMEHTOB, cienyomux 3a Cs=133 u Ba=137,
a o ¢opMmyJe BHCIIeH CTeNEHM OKHCJIEHUS ero [OJIKHO IOCTaBHTE-
B rpyuny Ti, Zr, 1. e. na Mecto IV—6, rax BugHo m3 mpunaraemoii tTab-
aunpi. Takoe mososKeHme IepHA (BIOJHE) COTJIACYeTCA CO CBOHCTBaMmD
TO U CTelleH eff ero OKHWCIeHNs, KaK BAJHO U3 CIEMYIIero:y

Rb Sr—Zr Cs Ba—Ce
ATtoM. Bec 85 87—90 183 137—138
Y. Bec 1,5 2,5—4,2 2,27 3,6—5,5.

«Si02 TiO%? ZrO2 SnO%2 CeO2 PbLO?2 ThO2

YacTU9HBIH Bec 60 82 122 150 170 239 263
YacTaygslil 00beM 22 20 22 22 24 26 29>0

3ameuas (cm. Tabaumny), uro mpm mepexofe or K, Rb ¥ Cs wmam ot Ca,.
Sr & Ba MHE BcTpeuaem GoJee sHeprudecKre OCHOBAHEA, CTaHET TOHATHHIM,
nouyemy, upsg ot TiO?m ZrO? x CeO?, mel mepexogmm 0T ciIabo KHECIOT-

* B BepHOCTE 9HCJIa, BHIPasKakomlero maii mepusA, He MOMeT ObTh COMHEHHA,.
11oToMy 910 oupenenenust Bepunrepa, I'epmana, Mapuubsaka, bynsena m Pammenbc—
Oepra o9eHb COTJIacHBl MeKAY c060I0, a JOMYCTHUTh, 9TO HEIHE IDU3HABAeMBbIH 5JIeMCelT
ecTb 3aknch Ce*0, nomo6HO ToMy Kak 310 cayamiock ¢ Ur m V, HeT moKa HEKAKOro:
OCHOBaHHsA.
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Domoxonus 10. HabGpocok KOPOTKOH TadmmmLl 371eMEHTOB ¢ JajbHeHIIAMA MCNpPaBICHUAME aTOMHLIX BECOB
U IepPecTaHOBKOH HEKOTOPHIX 3JIEMEHTOB.
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164 OcHogHble cmambu

HBIX OKFCJIOB IIOCTEIIeHHO > K OCHOBHEIM. B Toi ke rpynme <(IV, cm. Ta6-
anny)> PbO? pmefictByer ysie Kak CHIbHET OKECJIHTENb, JAIOIN@ANA JCTKO
<ocuoBHyI0> PbO, ¢ HCl Bupgensiomuit xmop, Tak u CeQ? meiicTByer Kak
oKkucaurens, npespamasick B Ce?03. Vamenenme Gopmyn HepuaTOBHX coe-
JIZHEGHMI BEIHO W3 HPAJIAraeMOT0 COMOCTAaBJEHUS :

[449]
Ce =92 Ce=138

CeO Ce203

CeCl2 CeCl3(Ce2C16?)
K2S04CeSO+ Ce(OS0O3K)3 <llo Tnny
2KNO3 3CeN206 4H20 CeK(NO3)* 2H20 CeX3.»
Monazit <*>Ce3P208 CePO*
Ce0Ce203 = Ce30¢ Ce0O2
Ce0Ce203 2H20 CeH203 = CeO(OH)2

<Ilo Tuny

CeS04Ce2(S04)3 8H20 Ceo(SO4)2 4H20 )
4K NO3Ce(NO3)2Ce2(N03)6 4H20 CeK2(NO3)s 2H20 © CeX*.>

[450] HOasa oxonuatenbHOro ybeximeHns B He0OXOAAMOCTH IIpCHJaTa-
-eMOr0 W3MEHeHHs B ATOMHOM Bece LlepzA A OIpefelal er0 TelI0OeMKOCTb.,
‘moNIh3ysAch MeTaJiIoM, qocrasienusiM r. Hlyxaparom m3 [épnmna. Jlyumne
Kycka (3,5 rp.), DpoKaJleHHKe B CTPye BOAOPOAa, Kajm AJIA OEpHA TCIJo-
-eMKOCTh © HEeMHOro MeHbINYI0, 4eM Ais oixosa **, mmenno oxouso 0,00,
KaK @ caexopalo jKAaTh 1Mo aTomMHoMy Becy Ce=138. S

«Ce...92. 0,00=4,6; 138. 0,06=06.9>

¢<* B3 ocTanbHBIX 1EPATOBHIX MOHepadax, 0co0eHHO B DIIEHHTE, KAKUM-TO BO3
MoxubIM 06padoM coepmaTcs Bhiciuas okach uepma CeO?, KoTopas, BO3MOMKIO.

saMemaer maomopédnro apvrue ROZ.>

*# Jlns m3Gemannd HEKOTOPBIX COMIATEINLITBIX IOTIPABOK A OIPEflelTsIio TerJyioeM-
KocTh <(110 Metony Komma)> mo OTHOLICHMIO K M3BeCTABIM Y3 Ke MeTajjiaM, KoTophie
-fiepy B TOM e KOMWICCTBE, KAK M ACCIIeNyeMbiii MeTasul.
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5. O mecme yepus 8 cucmeme sAeMEHMO8 65

© JTm pmaHHBle s CYATAI0 BO BCAKOM CIydJae TOJHKO IpeBapUTEb-
HEIMA H OOTOMY IpeAnojaral IA TOYHHX OIpefeleHWd ymoTpebuTh
Holee 9yBCTBUTENbHBIE NPAOOPH ((MalleHbKAA BO3MYIIHHY WIA PTYTHHE
KaJIOPEMeTp) ) I HOJYIHTh GoJice IHCTHHA MeprHid. SaMedy elne, 9T0 MeTal-
sgmdecKmil Gapwit (8 rp.), moayuenuHni Takxke or r. lllyxappma, maa remmo-
e€MKOCTh TaKylo ke, Kak 1 mepmid <(0,05)», 4910 cay:RUT mOATBEpHIe-
HUeM HEHe OPUHATOrO AJsS HEro aroMHoro seca 137.0

<Ba. .. 137. 0,05=6,85>

B saxmouenme npmBOMKY Tabimily, BHIpajKaloOIyil0 CACTEMY BCEX
3JIEMEHTOB (A BIOJHE COOTBETCTBYIIIYI0 IEPUOAMYSCKOA 3aKOHHOCTH ).
B meii et Tonbko [451) mrrpma *, ap6ua,® (qmmmMa m JaHTaHA,) TOTOMY
4TO IX CBOHCTBA M aTOMHEIE BECA MHE KajyKyTCS ele HeJOCTATOIHO IIPOIHO
ycTaHEOBIeHHEME., © JHakoM ? 0003Ha9eHH TaKWe JJIEMEHTH, BCIMYMHA
aTOMHOTO Beca KOTODHX NOJJIEKAT <UCOpABICHWIO>; @ TaK, <m3 Tabim-
el BUIHO,> © uro mait Te Menee mas moja, Nail OcMUsA MeHee Hasf IJIa-
taEH.© [[J151 aTOMHEIX BeCOB B3ATH TOJILKO KDPYIJble YMCIA, MOTOMY 4TO
B IICCATHIX, 4 9aCTO U B LEJHX €CTh e1le COMHEHMUE.

HanGonbmee ¢cXxocTBO CBOUCTB 3aMedaeTCAa MKy YETHHIMA YICHAMIE
JauHol rpynnH.© [IaBHOe jKe, 9TO A jKeNal0 Pe3KO BHCTABAThH, COCTOXT
B TOM, 9TO CXOJACTBO CYINECTBYET W II0 BePTHKAJIHHEIM U M0 [OPU30HTAIb-
meIM psgaM. Tak, mo ceoiicTBaM cBomx coegmuenmit Nb cxomen m ¢ 'V,
Ta u ¢ Zr, Mo. © 3ameuy eiqe, 970 BO BCeX IPYIIIaX YeTHHIE WICHH HMCIOT
0onee MeTalaWdecKmid, OCHOBHOM XapaKTep, a HeYETHHE W MEKIy HAMU
0COGEHHO WieHBl BCPXHAX PAMOB W BHCMEX TPYIIN HMEIT 60jiee KACIOT-
HHIH, HeMeTalimdecKuil xapakrep. <llocrenume pamT MeralioopraEmIe-
CKWe cOeJUHeHUs, MepBhle He Aai0T.) [452] DneMeHTH ¢ <caMbiM) MaJEIM
aTOMHEIM BeCOM s1 Ha3HBal0 MUAUYECKUMU; HX OTHONIEHWE K [APYyraM
3JeMEHTaM MOKHO YIOOOHTH OTHOUIEHWI0 IEPBHX, HEA3IIAX TOMOJOTOB
(uampmmep, CH*, C2H?, ¢(CH2?02y © m r. @.) K BHCIIEM IOMOJIOTAM.

* Ecam npursTh Nag ATTpEs nak Byssema (61,7) m mamenuts dopmyny ero
oxmcr B R203, 10 Yt=92,5 MoxkH0 moctaBmutTh B mojoskenme I111—4, Torna mait ero
Jomxen 6bITh 0K0JIO 90, a IVIOTHOCTH MeTaslsia, CTOSIMEr0 Ha 3TOM MecTe, NOJKHA
OBITH OKOJIO <3,5>.Q

5 IlepuopguyeckHl 3aKoH
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66

OcHognble cmambu

CumTalo cpepX TOTO He M3JIWMHAM 00paTUTh BHuMaHue: 1) Ha TO, 4TO
HEIHE HE A3BECTHO C JOCTOBEPHOCTHIO HU OJHOIO BJIEMEHTA U3 IBYX PANOB,
pagmuasg or V—6 go IV—8 ©, 2) uro snements VIII rpyunsr mpencras-
JIAI0T HecOMHeHnHOe <6Oonbmoey CXONCTBO KaK B OTHENBHOCTH, TaK W
B CBOEX COCIMHEHWAX, OCOOCHHO B aMMUA4HBIX (W LWAHUCTHX), 3) YTO
mpefiiaraeMas MHOI CHCTeMa DJIEMEHTOB He TOJNBKO BEIpayKaeT TaK Ha3hl-

[453—454]

{
Tanunyecknit pag i Li—7
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Bricmue gopMer
OKHCJIOB,
AAIOIHX COTIM

Bricmne ¢oopMbi
COeIMHEeH R
¢ BOJOPOKOM

Ipynma I

H=1

Na=23

Ipyoma II

Be =9,4
Mg =24
Ca=40
Zn =65
Sr—=87
Cd =112
Ba =137

R20?
An

RO

Fpynna II1

B =11
Al1=27,3
— =44
— =68
(Y2 = 929)
In=113
(Di = 143?)

Tl =204

R203

RH5?

CUCTEMA
I'pyoma IV
C=12

Si =28
Ti = 50?
=172
Zy =90
Sn =118
Ce =138
Pb =207
Th =231
R204
"nn
RO2
RH?
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6. O mecme yepus 6 cucmeme 9AEMEHMOE 67

BaeMEIe DIEKTPHIECKAe Pa3jInyus 3JEeMEHTOB W I'PYIOEPYeT IX COIJIACHO
AX eCTeCTBEHHOMY CXOMICTBY, XOTS U OCHOBHIBAETCA €JJHHCTBOHHO HA BEJU-
9@HEe WX aTOMHOTO Beca, HO W JlaeT HOBOe 00BbsACHEHWe TaK Ha3EIBaeMOli
aTOMHOCTH 3JIEMEHTOB, O YeM s IPCANOJaraio coo0muTh BIOCIeAcTBHA. ©

(Mélanges physiques et chimiques,

m. VIII, 1871, cmp. 4456—454)

JJIEMEHTOB

I'pynma V Tpyoma VI T'pymma VII I'pynna VIII (mepexon k rpymme I)

N=14 0=16 F=19
P =31 S=32 Cl=35,5

V =51 Cr=152 Mn =55 Fe=56; Co=59; Ni=59; Cu==63
As=175 Se=178 Br =80

Nb =94 Mo =96 — =98 Ru=104; Rh=104; Pl=106; Ag =108

Sb=122 Te=128? J =127

_ - - (La? Di? Er?)

Ta =182 W =184 — Os =199?; Ir=198?; Pt =197?; Au=197
Bi =208 — -
— Ur =240 — —
R205 R206 R207 R208
aJian niana
RO3 RO¢
RH3 RH? RH —
D%
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6

ECTECTBEHHAA CHUCTEMA 3JIEMEHTOB
N NPUMEHEHUE EE
K YKA3AHUIIO CBOWICTB HEOTKPBITBIX I3JIEMEHTOB*

[25] Tax kak paspmeneHue DIEMEHTOB HA OCHOBAHWUE DIEKTPHAICCKEX
I MeTaJJMYeCKEX CBOMCTB, TaK jKe KaK ¥ HA OCHOBAHUIE CIOCOOHOCTH pas-
JlaraTh BONY, COBePIIEHHO He YJOBJETBOPAET e€CTeCTBEHHOMY CXOJCTBY,
CYINEeCTBYIOINEMY Me;KIy MHOTIME M3 HUX, I TaK KaK JcleHne IeMEeHTOB
HA OCHOBAHWM WX, TAK Ha3HBaeMOH, ATOMHOCTZ OCHOBAHO Ha COBEPILIEHHO
YCIOBHHIX RONYIIEeHWAX, a IOTOMY OHO W COefWHAeT HEepemKOo B OJHY
rpynony cToib pasiwdubie aiaemedthl, Kak K, Na, Cl, F, To m pommuo
CImTaTh IPEJI0KeHHEIe 10 CAX IOP CECTeMHl 3JeMeHTOB KaK HCKYCCTBCH-
HEIe, T. €. OCHOBaHHbIe HAa OJ{HOM WJIF HEMHOI'HMX mprm3HakKax. Pacmpeperne-
HUe DJIeMeHTOB II0 BeJWYAHe XX aTOMHOTO Beca B TOM BHAe, KaK OHO OBLIO
OPEeJIOKEH0 MHOI0 B IPONLIOM TOAy, YAOBIeTBOpsAeT TpeGoBaumsa Goiee
CTPOTOU CHCTEMBI, 9eM IIpefmIeCTBOBABIIWE; HO, ONHAKO, OHO IIPefCcTaB-
IA70 [Ba BajKHHEX HEOCTaTKa: BO-IEPBEIX, — TOT, 9YTO YaCTh DJIEMEHTOB,
a IMCHHO §epumogsle dJIEMEHTH, YypaK B UHOUU He HAXOWIN HaJIe)Ka1ero
MecTa B 9TOHU cHcTeMe, a IMOTOMY MOKHO GBIIO [YyMaTh, YTO IPUHIAI IePHO-
IAYECKOU 3aBHCHMOCTH CBOMCTB OT BeJWYMHE aTOMHOTO Beca, JeKalmui
B OCHOBe IIPEeJIJIOKeHHON MHOI0 CECTEMH, He O0TIMIaeTcs TOK 06IIHOCTHIO,
KaKaf J[OJKHA COCTABJIATEH CBOUCTBO IPHHIWIIOB €CTECTBEHHON CHCTEMH ;
a BO-BTODHX, B TO ¢opMe, KOTOpas KaldajJach MHe Torga Hambosaee ymob-

* 3 nmaGoparopmm C.-ITerepGyprckoro YmmBepcuTera.
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70 OcrosgHble cmambvu

11010 LIl BHpaykeHUA BCEX COOTHOMICHUH, IPEIIOKeHHOe MHOKO pacipee-
JieHWe 9IEMEHTOB IPEfiCTaBIANO GIM3KOE COMOCTABIEHWE TAKAX NBYX
I'PYII 3JeMEHTOB, KaK IMeJOUYHEe MeTaJlIbl W TajJOufik, KOTOpHe IO XH-
MI9eCKOMY XapaKTepy Hambollee OTJIHIHH MemAy coGoit. Omum cyTh
HPENCTAaBATENN HCTHHHEIX METalIOB, a APYIWe — CaMbIX PC3KUX MeTal-
JIOH/(OB ; OMHE COEAMHAIOTCA ¢ HeGOIBIIAM KOJXIECTBOM KUCIOPOAA, a IPY-
rme — ¢ 3HAUATEILEHIM ; OJHE 00pasyioT coeJUHEHUS ¢ BOLOPO/IOM, & JPY-
I'Ze He Jal0T TAKUX COeWHEHHH. OTH IBa HEOCTATKA TOU CHCTEMEI DIeMEH-
TOB, KOTOpas OBlIa IpeAJIoKeHa MHOI0 IePBOHAYANbHO, B HACTOAIIee
ppeMa yie MOTyT GHTH yeTpamens [26] ¢ ropasmo Goswmero mosHOTOM,
yeM TO GBLIO BO3MOMKHO B IperkHee BPeMA W BCJeICTBUE TOTO eCTh BO3-
MOKHOCTH, IPIMEHUB Te CaMhle Had9aJa, KOTOpHle M3J0KeHsl OBIN B XW-
MmaecKoM ypaane 3a 1869 rox, crpanuna 60, momokmTH OCHOBAHTE CO-
BePIIEHHO €CTeCTBEHHON CHCTEMBI DJIEMEHTOB, yKa3aHWe CYIIecTBEHHBIX
CBOMCTB KOTOPOM M COCTaBIAeT IMpeJAMeT 3TOM CTaThbH.

Ho npexpne 4eM mepeiTH K 3TOMY IPEAMETY, CUMTAK) HEU3JIUIIHAM
YOOMAHYTHL O TOM, 94TO B MoeM codmHeHmE «OCHOBH xmmmm», ToM I1-if,
crp. 383,3 a mpepnomma n3aMeHenme B ATOMHOM Bece ypard, a EMEHHO —
HEHe NpUHATHE artomuHi# Bec ero U=120 MHe KaKeTcd BO3MOKHEIM M
reo6xogmMeIM m3MeHATh B U=240; rorna o6nkHOBenneiimas gopma ypa-
HoBHX coepmyennii U2X ¢ npespamaerca B UX 8, T. e. okmes ypana moiy-
vgaeT gopmyny UO® raxyio ke, Kak aHIEIPEIE XPOMOBOU, MOIAGIECHOBOR
¥ BOMb(HPaMOBO# KHCJIOT, ¢ KOTODHIME OKHCH ypaHa IIPefCTaBIAeT TO
CXO[CTBO, 9TO OHA JaeT COefMHEeHWe ¢ MIelIo4aM¥, IHOJ06HOe IIEeJOYHEIM
consiM, 00pa30BaHHEIM HA3BaHHHIMEU KHCJIOTaMA, & WMEHHO — COCTaBa
K2U207 (U=240), raxoro e rak z K2Cr?0 7 nam xax K2Mo20 7 mam Beero
ommxe & K2W207. Ilpaspra, 910 9TH IMe09Hke COSNUHEHNA OKUCH ypaHa
BechbMa MaJio IIPOYHH W pasJjaraorcs Jjgerko kmemoramum m UO? ects
B TO 7K€ BpeMs 0CHOBaHWe, HO B 9TOM OTHOIICHAZ MK 3aMeIaeM 3/IeCh TO e
yMeHbIIeHWe KUCJIOTHOTO XapaKTepa C BO3pacTaHHEM aTOMHOTO Beca.
KaKoe CymecTByeT IPH HepeXofie 0T XPOMOBOH WM MONEONeHOBON KHCIOT
K BOJIbOpaMOBOH. B aToM HacTHOM ciyyae MOKHO BHJETh TOJBKO HOBOE
HIOATBEP/ROEHUE TOTO, 4TO mW3BecTHAA (OpMa OKHCIEHHS IPECTABIAET
mocie[0BaTebHOe N3MeHeHIe XAMAIeCKOT0 XapaKrepa OT PesKaX KECIOT
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6. Ecmecmeennas cucmema asemenmos 71

 OCHOBAHUIO W 00paTHO; TaK, Hanmpumep, B SiO? AcHO BUMHN KUCIOTHEIE
cBoiicTBa m He 3aMeTHH ocHoBHHe; B TiO? ye ropaspo sicuee mposiB-
as10TCs cBOificTBa OCHOBHEIE, a B ZrO? yKe Majo 3aMeTHH KHCIOT-
HBle CBOMCTBA W OKWCh IHPKOHUA B caMOM Jielle ¢ TPYAOM pasjaraer
yTIIeHaTPOBYIO COJMb IPH CILIABJIGHNN ¢ Hel0; BOJa COBEPIIEHHO OTHEMAET
HaTp W3 9TOTO CILIaBa, a ¢ Kacaotamz ZrO?% ob6pasyer yiKe IPOIHEIEC COJM.
Touno TaK e mociefoBaTeIbHO, AAA B psAAy oxkmciaoB P203, As?03, Sh203,
Bi20®%, ME nmepexommm o Mepe BO3pacTaHAA aTOMHOTO Beca 3JeMEHTa
OT KHCJOTHHIX OKACIOB K OCHOBHHM. OTHOCHTENbHOE WIF IIPOICHTHOE
cofiep/KaHUe KHCIOpOja B OKHCIe yMeHbImmaeTcd W OH Hpmobperaer,
BMECTO KHCJIOTHOTO OCHOBHOW XapaKTep, a IOTOMY OCHOBHHEIE cBOi-[27]
¢TBa OKMCH ypaHa IpH TOi (opmyie, KoTOopad, IO MOeMy MHEHUIO, IIpd-
Ha[iiesKaT sToMy BemectBY, UO? He HOMKHEL CIHYKATh IPeNATCTBHEM
IIA IpejjiaraeMOro H3MeHeHAs B aTOMHOM Bece ypama. Ho, KoueuHO
OOJIHAs YBEPEHHOCTh B CIPaBEMJIABOCTA TOTO HPENIOJOIKCIUAA OTHOCH-
TEJHHO ypaHa MO’KeT OHITH IOJydeHa TOJBKO TOTZA, KOTJA TEILIOeMKOCTh
9TOr0 MeTaJjIa, WIW E30MOPPU3M ero COeAMHEHNH WIZ HIOTHOCTH MapoB
OZHOTO 73 HEX OYAYT YCTaHOBJEHH C JOCTOBEPHOCTHIO, YeTO A IIpe/iIara
cO BpeMeHeM JocTmdb. IlepBhie OMBITH, ¢ceanHble B mpomiom rogy . Bay-
epoM B Halledl 1aGopaToOpwm W HAaNpaBJIeHHEE HA IOJyYeHWe CIJIABJIEH-
HOrO MeTaJIWMdecKOTO ypaHa, Owm GedycmemHusl. YpaH B TOM HOPOII-
K006pa3uoM BHJE, B KAKOM ero HOJy4YwWJ U OIMcaJ INepBoHadaiabuo Ile-
JIMr0, mMOJydaeTcs BecbMa JIETKO; HO BiociaefcTsum Banaucwen m Ileamro
[FOKa3aJW, 9TO yPaH MOKeT OBITH CILIaBIEH B OJHOPOJHEIA MeTasst I 00-
pasel TAKOTO MeTaJIa A caM BHUJAeJ Ha NapIKCKOH BrcTaBKe B 1867 romy
y rocnogmua Menbe. ITonmTKm mosydeHnss TaKOro CINIABJIEHHOTO ypaHa,
npom3BefieHHEe I'. BayepoM HECKOJBKO pa3 M COINIaCHO TOMY ONHCAHUIO,
Koropoe maloT Banaucwen m Ilenmro, Obim Gedycnemun. Y pad He CILIaB-
JsAJcsA, a ¢ HOPOIIKOoO0 pa3HbIM ypaHOM s He pelimicdA elle AejaTh OIpe-
JleJIeHUH TeMJIOEMKOCTH, IIOTOMY 9TO TAKOH HIOPOMKOOOpa3HBIfi MeTall
He IIpefiCTaBJAeT pyYaTelbcTBa 9UcTOTH *. VI3 rpymmH nepuTOBHX MeTal-

* B mmceMme K r. Medbe s ofpamasicsi ¢ mpoch0Oi BBICIATH, €CIM BO3MOMKHO,
HCKOTOPOE KOJMIECTBO CIVIABJIEHAOrD METaliIa M, K COMKAJeHdio, MOJNyIms B OTBET,

bubnmorexa “Pynusepc”



72 OcrogHble cmambu

JOB Jy4me JpYTZX oupefeileH mopuli. OKECHE 3TOro, 0O4eHb PEAKOTC
amemeHTa npmpanT ¢opmyay Marmesmm ThO, mpmaem mnail TO-
pua=116. Ho rax xar Xupeumyc m [enagorren (1863) momyammm pis
TOpUA PAL ABOUHHX TOPHECTHX COJEH, TAKAX JKe, KaK W AJA MUPKOHUA,
7 TaK KaK XJOPHCTHII TOPUM JIETY4, KaK A XJOPACTHIA NUPKOHEAH, XOTH
7 TpyJHee eTo, B TaK KaK MKy TOPHeM I OUPKOHUEM CYIIeCTBYeT HeCOM-
HEHHOE CXOJCTBO XWMHYECKOTO XapaKrepa, TO ¢OpMYyJTy OKHCH TODPHA
JOJKHO M3MCHATH cO00Pa3HO ¢ TeM m3MEHEeHHEeM, KOTOPOMY HOBEPTaeTCsA
¢opMyla OKECE MEPKOHAA. JTa MOCHEIHAA, KaK W3BECTHO, HOJIKHA OBITH
OpUBEeHa B COOTBETCTBEE ¢ OPMYJIO0 KpeMHe3eMa, IIOTOMY YTO HEPKO-
HO#, KaK @ KpeMHUM 7 TWTaH, 00pa3yeT pAJ m30MOPPHEIX HTOpECTOME-
nounkx coueit, [28] mccmemoBammEIX cTONL TmATEeNbEO MapHHBAKOM,
a moToMy nai Topma foiKeHd 05T yBeamaen sapoe Th — 232, m Torma ¢op-
myna okucu Topus 6ymer ThO?, Ilpm arom nae Topua u npu 810i Popmye
ero OKUCH TOPHU CTAHOBHUTCS B CHCTEME 3JIEMEHTOB OTJIMIHO B PsAJ THTaHA
o nmpkonns. llpm 9TOM m3MeHeHnw TOPUH W ypaH JeNAIOTCA dIeMEHTaMI
C CaMHM BHICOKEM aTOMHEIM BECOM MeJKJy BCeMU, HOHEIHE H3BECTHHIMHU.

SaTeM cIefyI0T NEPUTOBEE MeTAJJIH: Oepuil, JaHTaH U JEIUAM B Tajo0-
JAHATH . ATTPEH ¥ 3pOwH, a MosKer OHTHh m TopOmit. U3 armx mArm miam
IIeCTH MeTaJI0B TOJAbKO OJIMH XOPOMO I MOAPOOGHO MCCAE[OBAH, & TMCHHO
nepuii, He TOMIBKO B CBOGOXHOM COCTOAHEME, HO TAKKe B pa3u0006pasHBIX
CONAX U CTeNeHAX coefuHeHNA. BeeM 0OBIKHOBEHHEIM OCHOBHBIM OKZCIAM
3TEX METAJJIOB mpHpaanT popmyay mMarme3mm RO, X0Td Ha 3T0 ¥ HeT 0CO-
Omx pmokasarenbcTB. Caydam ma3omMopmamMa ¢ HOJOMATETBHOCTHI0 HE
pasy He OvIm mccaenoBaHb. Tak Kak mpu 310it opMyie OCHOBHEIX OKH-
cell M IPH COOTBETCTBEHHKIX aTOMHHIX BecaX * 3TWX MeTalJOB HET BO3-
MOKHOCTH IOMECTATh HX B CHCTCMe, He paspylmas ee CTpOHHOCTH, TO
MOKHO AyMaTh, YTO IO KpaiiHe#l Mepe Aisd HEKOTOPHX H3 HUX Heo0Xo-
AUMO NPOU3BECTH W3MeHeHHe B OpMyJe OKucei. ITO Ka,é\e'rcﬂ 0co0eHHO

910 Bech ObIBIIMI B ero pacoopsiKeHHWH MeTasil Ol yxe K Hadany 1870 r. posnan
pasHBIM JMOaM.

* Ce=92 (I'epmam, Bymsen, Pammensc6epr m npyrme), La=93,6 (T'epmanu,
Bynsern, Mapnubsak, PamMensc6epr, Yynnosua), Di=95,8 (Mapuasek m gpyrwe),
Yt=61,7 (Bynser, 75 Henadonten), Er=112, 6 (ByHuaen)
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uepusi, AT KOTOPOTO TOYHOCTh B OIpefelleHUH BeJWYMHE DKBHBalleHTa
y’Ke JOCTaTOYHO BelWKa, TOT/la KaK [JA JaHTaua, inupavus, mrTpus m
op0udA W IO cHX HOp eCTh ellle COMHEHHE He TOJAbKO B TOYHOCTH BEJAYUTHbI
IX DKBHBaJieHTa, HO Jajke I B HEKOTODHIX CBOMCTBAaX TeX OKHCell, KOTO-
psie onm oGpasyior. B ocobGenHoCcTE BakuO GbLIO OH yGequaThCA B TOM,
He OKHCIAIOTCA JIM I He MOJBEPraiorcd JIM PacKHCICHHI0 OOHKHOBEHHEE,
OCHOBHBIe OKHCJIBL, 00pasoBanuble sTAMu MeTtalilamm. Iloka He BoCIOJ-
HATCA HEJOCTalnae CBeJeHWd, OTHOCAI@ecd A0 ITAX METAJIOB, HET
BO3MOJKHOCTH IIPUAATEH X OKUCAM HajIeKaleit popMyJIsl I JaTh UM MeCTO
B cumcreMe 3iaeMeHTOB. OTHOCHTENBHO 3Ke Yepus CBEIeHHS yie BechbMa
BHPabOTAHH H IOTOMY-TO S HIPEMJOKWJ HA OCHOBAHWE COBOKYIIHOCTH
¢BefeHUil, OTHOCAIUXCA JI0 HTOT0 MeTaJjlla, H3MeHeHnme B OpMysie OKuUC-
0B 1epus, 0 9eM Goaee moapobHy crathio m mpenl29]cTasma memaBHO
B snemuol0 Axapemuio Hayk. Ilpennoxennoe MHOW m3MeHeHme cOCTOMT
B ToM, 4910 3akmcd mepmsa CeO JOKHO npmpaTh GOpMyay riImHO3EMa
Ce?03, tem Gollee, 9T0 BEICIIASA CTEIIEHb OKHCIECHAA epUs, PV HEHEITHEM
ero mae, mpeacTaBiger GopMyIy mpomeskyTounbix okuceil Ce?04, a Mexnqry
TeM OHa cmoco0Ha, KaK IPOCThle OKMCH, faBaTh coleobpasukie Teaa. Ilpu
TOM H3MEHEeHUH, KOTOPOe IPeI0KeH0 MHOIO [JIfl Iephs, 9Ta OKUCH MOIY-
qaer nmpoctyo gopmyny CeO2. Ilpm sTom aTomublil Bec nepus u3 92 mame-
gAerca B Ce=138 m Torpa nepmit XOpoImo cTaHOBHATCA B CHCTEMY dJIEMEH-
toB. Takoe m3MeneHme OKa3aJOCh [OBOJHHO XOPONIO COTJIACYIOINEMCA
C OIIpeflelIeHHOI MHOI0 TeINIOEMKOCTBI0 MEeTAalIMIecKOT0o IepHus, IOJy-
gegnoro ¢ 3aBofa lllyxapara B 'epanne. OtanocuTensHo mogpobuocta Tex
CIeRCcTBUH, KOTOPHE BEITEKAIT M3 TaKOI'0 W3MEHEHWs B ATOMHOM Bece
1epud, CCHIAIOCH HA CTaThio, IPEJCTABICHHYIO B AKaJleMUI0 W IevaTde-
My B ee OKJIeTeHAX.

3areM ocTaercd elme OfUH 3JIEMeHT, He HOAXOAAINAN HOJ CHCTCMY,
mpeskjle MHOI IpeNIOKEHHyI0, a mMeHHO — unOui. Ha ocsopauwm
KpaTKOTO W3BJeYeHUA W3 MOeli CTATbW, MOMEIEHHOTO pelaKIuel0 H{yp-
Hana «Zeitschritt fiir Chemie» 1869 roma, Jlorap Meitep (Ann. d. Chemie
u. Pharm., VII Supplementband, 1870, p. 354) y:xe mpenioKua1 m3me-
HUTH ATOMHBIA BeC WHAWA, OPUAABIIN ero OKACE GOpMYyIy INHHO3eMa,
¥ yonoMmHaeT 00 TOM, 4TO TOTNa YACIbHHI 00beM HHAAA, KAK I eTr0 aToM-
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HEIA Bec, clleJaeTCA CPeJHUM MEKAY YAeIbHEM 00’beMOM KaJgMuA U 0JIOBA.
HezaBucuMmo oT Hero, s ¢iefadl TO JKe caMoOe IIPeJIOJOeHHe I TOJbKO
YTO MPHACTYHHI K OUNpeJeJeHHI0 TeINIOeMKOCTH DTOTO MeTallia s Ipo-
BEDKZ TAaKOT'0 IPeICTaBIeHHs, KaK IOJYYmI cBeJeHue o cTaThbe byHsena,
ABUBIIelicA B CeHTAGPbCKON KHMKKe aHHaioB Ilorremgmopga 3a 1870 r.
B sroit cratbe Bymsen mpemio)Kmi HOBHH F BechbMa H3AIMHHMA cIocob
KaJIOpAMeTPUICCKAX ONpefieieHni MOCPeACTBOM H3MEHEeHHOT'O WM JIefd-
HOTO KaJOpHmMeTpa, W [l HCOHTAHASA IPUMEHEMOCTH 9TOTO mpmbopa OH
OmpeeNmy TeIIOEMKOCTh HEKOTOPHX METAJJIOB, MEKAY IIPOYAM PYTEHES
A EHAAA, KOTOPHIX TEIIOEMKOCTh N0 TeX IOp OkIa Hem3BecTHa. Umcio,
HOOJY4CHHOE UM, a TaKKe W TO, KOTOpOe HalJieHO MHOI0, IIOKa3kIBaeT, 9T
aTOMHHY Bec WHAWA NOJKeH OKTh HM3MEHEH, COTJAacHO deMy (opmyia
okmcnm mupEsA npespamaerca B In%0°%, npmuem mai mugusa ms 75,6 mpes-
pamaercsa B In=113. 910 mopTBepIKIeHEEE TEOPETAICCKOTO 3aKIIOICHA,
OCHOBAHHOT'O 9YHCTO Ha [JONYINEHHH TOW IepHOAMYECKOH B3aBHCAMOCTH
cBoiicTB oT aTroM[30]HOTO Beca a7ieMeHTOB, KOTOpas GHIIa HOJI0KEHA MHOIO,
B OCHOBAHFe CECTEMH 3JIeMEeHTOB, yTBepsKaaeT Meds eime 60lee B yBepeH-
HOCTH OTHOCHTEJIBHO CIIPaBeJIMBOCTH Hadaja mepmopgmaunoctz. Ilojararo
Ja)ke, 4TO 3aKOH HepHOAWIHOCTH (T. €. HePHOAAIECKOH 3aBHCHMOCTH
B M3MEHEHUHN CBOMCTB 3JEMEHTOB OT HX aTOMHOIO Beca) AaeT HAM HOBHR
€10co0 onpejiesieHNsl BeJIWYMHbl ATOMHOTO Beca 3JeMEHTOB, OTOMY 9TO
BOT y:Ke Ha [BYX IpEMEpaX, a UMEHHO HAaJ HHAWEM W HepumeM, OIpaBja-
JIECH Te IPeJIoJ0KeHnsd, KOTOPEe BEBeJeHH OhJIN Ha OCHOBAHUA 3aKOHA
[epHOAMIHOCTA. ITO NpuoOpeTeHue KaskeTcs MHe TeM 6o0Jiee CyIIecTBeH-
HEIM, 9T0 [0 CHX IIODP CPeACTBAMA MWW KPATePAAMIZ AJA CYKAeHHA O Be-
JZ9MHe aTOMHOTO BecCa BJIEMEHTOB OBLIM TOJBKO CIOCOOH YHCTO (mamue-
CKHe, a IMEHHO: ompefejedne IUIOTHOCTA IapOB, TEINIOEMKOCTH W H30-
moppm3Ma, a Ta mepuoamdecKas 3aBECHMOCTL, KOTOpasA JIGKAT B OCHOBE
[peAsaraeMoil MHOI0 CECT@MEl, OCHOBHIBAeTCA HCKJIIYATENbHO HA YHUCTO
XAMAYECKHX JaHHKIX, T. €. HAa ONpEJe/IeHAN BeJWYAHE YKBUBajeHTa O
Ha YKa3aHHUAX, JOCTABJIAeMHX H3ydYeHHEM XEMHIECKOTO XapaKTepa Kak
caMOT0 3JleMeHTa, TaK U ero COeUWHEeHHIH.

Horma taxmm o6pasom (ompemenemmem mecta Ur, Th, Ce, In)
YCTPAHMJIOCH BajkHEWNIee MPeNATCTBHAe JJIA MpPUMEHeHAA HavaJa mepuo-
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NTUYHOCTE KO BCeH COBOKYIIHOCTH 3JIEMEHTOB, f CIeJI I0Je3HEIM O TATh s
BHOBH IepepaboTaTh NPEJIOKeHHYI0 MHOI0O CHCTEMY DJIEMEHTOB, U IpH-
yaraeMas Tabamia BHpaj)KaeT pPe3ydbTATH 3TOM HONBITKE B TOM BHE,
B KaKOM Temeps mpepcraBiaderca fedo. OcMelmBaioch Ha3BaTh Ipefiara-
eMyI0 HEIHE CECTEMY — eCIMeCMmBENHOI0 CUCeMOI0 d4eMEHM08, IOTOMY ITO
cpaBHeHwUs, yKe [eJaHHHe MHOI OTHOCHTENHHO MHOKecTBa 0oJiee Wil
MeHee TOYHO HaOJIONeHHHX IPW3HAKOB HE TOJBKO DJIEMEHTOB, HO H pas-
HOOOpa3HBX WX COeJWHEHUH, MOKAa3a/ll MHE, 9T0 HU B OJHOM cJydae He
BCTpedaeTcd HEU OJHOTO CYINECTBEHHOTO IPEemATCTBEA AJA IPAMEHEeHHd
STON CHCTEMEI K M3yYeHWI0 CBOUCTB 3JIEMEHTOB M HX COEJHHEHFMHA, a Ha-
IIPOTUB TOr'0, MHOTZE CBOHACTBA JJEMEHTOB W X COENWHEHWI DY 9TOH CH-
cTeMe IMOJIyJaloT ACHYIO0, a MHOTAA ¥ HEeOKHUJAHHYI0 IPOCTOTY W IOCIeNo-
satenbdocTh. Ciefyiolnee 3aTeM M3JIOKEHIME OCHOBHHIX CBOMCTB IpepJia-
raeMoii CHCTEeMH g CYATAl0, TaK CKa3aTh, OPOTPAMMOI0 A JalbHeHmuXx,
GoJiee MOAPOOHEIX MCCIEOBAHIHN, KacalOIAXCA 9TOTO IpeiMeTa, U [yMalo,
970 GymeT BO3MOKHO PAaCIpPOCTPAHUTD I NPUMEHATH 3Ty CHCTEMY H K H3y-
9eHUI0O MHOTHEX HOBEIX, eIde Majo Ha0JIONeHHHX OTHOINEHHU dJie-
MEHTOB.

[32] Ilpeae Bcero B OCHOBaHMM CUCTEMBI JIEHKUT pacIpeeleHne dJile-
MEHTOB NO 6eAUdUHe UX amomnozo éeca. Hadmuasa oT Bomopoja m KoHgas
yPaHOM, MBI pacmoJjiaraeM Bce DIEMEeHTH B apudMeTHIecKOM HOpALKe II0
'BeJITYKHE XX aTOMHBEIX BECOB; IIPH 3TOM TOTIAC 3aMeIaAELTCA NEPUOOUUHOCMb
O IPATOM ABOSIKOTO pojia: HaYWHAs OT JWUTHAA [0 HATPHUsS, Kajusa @ T. J.
9pe3 7 9JIeMEHTOB MOBTOPAETCS Ta ’Ke IMOCHEJ0BATEIbHOCTh B 00IIeM XH-
MU9EeCKOM XapaKTepe, a IMEHHO, CIepBa HAYT MeTaJJh BCE BEICIIEH W
BHICIIEl aTOMHOCTH, a [IOTOM MeTaJIJIOWJH WJIN IO KpadHed Mepe MeTaJlIH,
cOoco0HEe 00pa3oBaTh KUCJIOTH BCe MeHBIIEHl M MeHbIIEH aTOMHOCTH.
Ha ocnoBaumm 3TOr0 cOCTaBIsAETCA JJIs dJIEMEHTOB CeMb epYNn WIA CeMb
ceMeHfcTB, KOTOPEe 0003HadeHH B Tabaune pamexkumu imdpama. Ho kpome
9TO¥ MEePAOJAIHOCTH, Ha KOTOPYIO A 00paTu] BHEMAHZe X B ICPBOM CBOeH
cTaThe W KOTOPYI0 0CO0GHHO Pa3BUi B ¢cTaThe, IOMEINCHHON B IeKaOpbCcKOT
kamKKe «Pycckoro Xmmmaeckoro HypHana» 3a mpomuIsiid rof|, cyecr-
BYeT elle NepUOATYHOCTh APYTOTO POZiA : MOCHe KaKIAKX JBYX TAKUX IIepuo-
IOB MJIX CTPOK BCTpeuyaeTcs PAX 9JICMEHTOB, KOTOpHe oTHeceHH K VIII-oi
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rpyune. B nepmone, maumnaiomemes ¢ matpas, set VIII-oit rpynnsr, HO
B IepuUofie, HAUMHAIOMCMCA C Kajadd, ecTh; TOUHO TaK e B CICAYIOINel
CTPOKE HeT TPYIIH, COOTBETCTBYHOIeH Keledy, a B CTPOKE, COOTBETCT-
Bylolmeil pybumpmio, ecTh Takad IpylNIa; TOIHO TaKk W BO BCeX CTPOKaXx,
0003HaYeHHBIX JeTHRIME apafckumMu OudpaMu B Ipejiaraemoi tabamie,
ects VIII-as rpynma, a B pagax, 0603HaueHHBIX HeUeTHHIME IuPpaMHz,
HeT wieHOB B atoit VIII-oi rpynne.' Taxmm o6pa3oM, 0ffHa deTHAA W OIHA
He4eTHad CTPOKA BMeCTe ¢ O(HAM PAAO0M 9JICMEHTOB, moMernenuHx B VII1-oi
rpynne, o6pa3yioT ofmmH 604bw0il nepuod, MOBTOPSIOIUICA IO Kpalueii
Mepe 3 pasa B W3BeCTHHX HEHe dJeMenTaXx. Ecam B mepuome mepsoro
poja CyIIeCTByeT TOJBKO CeMb 9JIeHOB, TO B IlepHOfie BTOPOTO poOfa
DOJIKHO cumTaTh IO Kpalimedl mepe 17 wimenoB, moromy uro B VIlI-o#
rpymie HaXoouTcA M0 KpaliHedl Mepe 4 4ieHa, HO U3 HAX IOCIENHAN 4IeH
(a mmenno Cu, Ag, Au) cocTaBifeT nHepexoj K clIeyIOmel CTPOKe I MOKeT
OBITH TOMEINCH B IePBOH Ipynme clexyoledl cTPOKH, KaK 9T0 I 0603Ha-
9eH0 A Menu, cepebpa m 30i0Ta B mpmiaaraemoil tabamme. [Ipm atom
HO/DKHO OOpaTHTH BHEMaHZE HA TO, 4T0 4ieHH 1o VIII-o# rpymms,
a IMEHHO — MeTallJikl, cxonHake ¢ »keaezoMm Fe, Co, Ni, a rakmxe Jerxkme
mnataHoBhle Metasuikl Ru, Rh, Pd u Tasxensie maatu[33]aoBsie MeTanas
Os, Ir, Pt, Bce aTH MeTaJ Bl IPECTABAAIOT MHOKECTBO OOMUX CBOWCTB.
JTO BUMHO Jja’ke B TOM, 9TO OHF OJHF TOJIHKO IPOMYCKAIOT BOAOPON Iepes
CBOM IOPH; KAaK BHUJHO W3 3aMeYaTeJIbHHIX HcciefoBanmit [lesmins,
I'pema m Payna, ogm o6magaroT B Bhicmied Mepe cmocobuOCThI0 006paso-
BaTh aMMOHEAKAJIbHbE COeAIHEHEA 0c06OTO XapakKrepa, CTOJNb XapaxTep-
gEle [us KoOajgbTa, W WM CBOMCTBeHHO TakKe ob6pasoBaTh [BOIIHEIE
CAHEPONMCTEIE COCAWHEHWS W KHCJIOTH, CTOJIh XapaKTepHHEe ONATH-
TaKE [Jd OJaTEHH ® 1A Kele3a; WM OpHHANIEKAT OiIu3KWe o
IpPUTOM MaJHe 00BEeMH aTOMOB, a WMEHHO: [Js DJIEMCHTOB KEJe3HON
CPYOOE 0KOJO 7,1, mus Jerkwmx mjaaTHHOBHX sjaemedToB 9,1, a Iist Ta-
MeNBIX OJAaTHHOBHX 2JIeMEHTOB OKOJO 9,4; HaKoHel, MX aTOMHEIC Beca
HAXOMATCA NPUONE3UTEIBHO B IPOCTOM MEKAY cO00I0 OTHOINEHHH, ITO
JaBHO yiKe 3aMmedeno HiaycoM MeMIy JerkuMmu W TSIKEJHMZ IJaTHHO-
BEIMZ MeTalllaMH. ATOMHEIe ’Ke Beca »Kele3a, HIKKelsa B KobalbTa Haxo-
IATCA B TAKOM jKe IMOYTH OTHOIICHWHW K aTOMHBIM BecaM HaJlIafdd @ ero
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aHAJOTOB, KaK OTH [OCJICJHUE OTHOCATCA K IJaTUHE U ee aHaJoTaM.
Ara ecmecmeennocmv VI1I-0i epynnet @ 0TCyTCTBHE €€ B HEYCTHHX PANAN
3JIEMEHTOB 3aCTaBJSAIT YyTBEPKAATh, YTO KPOME CeMePHOTO Iepmoja Cy-
IecTBYeT elle W Ieprof, COCTOAINNE A3 JBYX PAJOB 3JEMEHTOB W COMlep-
mammii oxono 17-tm gunemoB *. BceaemcTBme TOro, ABa COCENHEX psAma
3JIeMEHTOB, PACIOJOKeHHHX B YeTHHX W HEUETHHIX CTPOKAX, IOJKHBI
OpefcTaBiIsATh MeXTy co000 HEKOTOpOe XapaKTepHOe pasimdde, W 3TO
3aKJII0YeHne JeficTBATeNBHO IOATBEDIKRAaeTCA Pa3WTeJbHBIM .00pa3oM BO
BCell COBOKYIHOCTH CE0UCME dAeMEHMO8, NPUHAOACHAUWUT K HeMHbM U
HeuemHblM CTPOKAM WA psadam. OleMeHTH UYeTHHX pAROB o0pasyior
Hamb0JIce dHePrIYecKrAe OCHOBAHUA U IPATOM OCHOBHAS CHOCOOHOCTH [JIA
HAX BO3pacTaeT B JAHHOH I'pYyNIe IO Mepe yBelmdeHHd BeJWYMHH aTOM-
gOTO Beca. MsBecTHO, 4TO Le3mii Gosree dIEKTPOIOJNOKUTENeH U o6pasyeT
OocHOBaHHe (0Jice DHEPTHIECKOe, 9eM pyOmamil m Kaxmil, KaK MOKa3ajk 3To
Bynsen B cBonx mceaeno[34]BaHmAx aTOr0 MeTalIa ; OTHOCHTENbHO Gapus,
CTPOHIMA ¥ KajJblAA 3TO W3BECTHO KAKAOMY IO HaBHEMY 3HAKOMCTBY
C CONIMHEHHAMN BTEX dIeMeHTOB. T0 e HOBTOpAETCA H B TaKO# 1Ke Mepe
npu mepexofie B IV-oif rpynme oT TOpEA K IepUi0, UAPKOHAIO I THTaHY,
Kax BUAHO IO Tabiamme, a TakiKe HPE Hepexofie OT ypaHa K BOJIbPpamy,
Monmbeny W XpoMy, O 9eM OBLIO y’Ke TOBOPEHO BHIOIe. JTH MEMALbL
uemHbL pAO06 XapaKTePH3YIOTCA ellle W TeM, 9TO JJIA HUX He W3BECTHO
HO 00H020 MEMAAN00P2AHUNECK020 COeOUNHEHUS, a TaKKe HU 00H020 6000-
poducmozo coeduHeHus, TOTHA KaK MeTaLIOOPTaHMYECKHEe COeAWHEeHWs
A3BEeCTHHI MOYTH I/ BCeX 9JIEMEHTOB, PACHOJIOKeHHEX B HEYeTHHIX PAMAX,
B mepBoM psify m3BecTHH HMOAOOHBIE COeNWHEHUA W [JIA MAaTHEUA, W s
aloMuHAA, B Aad KpeMmumd, ¢gocdopa, cephl m XJOopa, TOTfa Kak AAsd
3JIEMEHTOB 2-TO pAja HE IJA OFHOTO He IOJYYeHHl eIe MeTaJIoopraHn-

* CyuiecTBuBaHHe TOTO-TO IePHOAA U 3aCTAaBHJIO MeHd B MoOeil mepBOd crarbe
OpWAATh I PeJI0KEeHHON MHOIO CACTeMe TOT BUJ, MO KOTOPHIM OHA HamboJlee M3BeCTHA,
0 1eM 51 mofpoGHee B ToBOPIO B «Pycckom X mmmaeckom HKyprane» 1869 rona, cTp. 69—
73.© To, 970 TOorma cocraBJIAIO AJA MeHA HEKOTOpOe 3aTPYlHende, TO HbIHE H CIIY-
KHAT IV1aBIIOIO IPAYHHOI0 OOIIHOCTH cUCTeMbl. BeposTHO, 94TO cymecTByeT erie I 60b-
muil Depuox, COCTOSImME 3 4-X PAXOB; OT TOI0 cxofcTBO Mo—W, Nb—Ta, Sb—Bi,
Sn—Pb, Pd—Pt u np. 0coGeHHO BeInKO.
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geckme coequuenns. [lontitkm Harypa m Bykroma moayunTs TBTaHOBOSTH-
JI0BHle COeAMHEHAA OBLIN, KAK M3BECTHO, BOOJHE 0e3yCIeNIHkl; XOTd XJO-
PHECTHI KpeMHUI M XJIOPHUCTHE THTaH U IO cBOoel opmyie, m O OTHOLIe-
HUI0O K BOJe, PAaBHO KaK OO MHOKECTBY APYrAX CBOUCTB CTONbL CXOXHEI
MeKTy 06010, B OTHOMCHWEA K UAHK-DTHIY OHH DPe3KO Da3imyaioTCH,
4 MMEHHO, XJOPHCTHI KPeMHHH JerKo JacT ¢ HAM KPEeMHCOTUII, TOrfla Kak
XJOPHCTHIA TUTAH He BCTyDaeT B TaKOEC C HAM [JBOHHOE pasioykenume *.
JT0 pasamuyme OPOCTUPAETCH [0 CAMBIX IOCIEJHAX WIEHOB, a WMEHHO,
B 9-M pAfC W PTYTh, W CBHHEI|, X BECMYT IlepeBefileHbl B MeTalJ00PraHMd-
yeckme coefumuennd. A Tamnmd mo KpaliHedl Mepe m3BecTHO 3dumpHOC
COeIMHEHNC, 0TBEYANMEee HU3IeH CTeleHU OKUCIeHNsI, M MOMKHO JyMaTh,
YTO HE ypaH, HA TaHTaJ, HA BOJbPpaM, TaK sKe KaK HU L[epUH, HA IAPKO-
HOU, HE MoJubIeH, He AaAyT MeTALIOOPTaHWYECKWX COeNUHEHUH, I10-
n00HO TOMY, Kax 9TO He mpomcXomuT ¢ TuTaHoM. HampormB Toro mmpmit
7 Tad®i, OTHOCACH K HEYCTHEIM PAMaM, KOHEYHO, JafyT MeTalJ00praHm-
geckme coeguuenus: In Et3, T1 Et®, mayuenwme xorTophix GO GBI mHTe-
pecHo [OJs pas3pelICHUs COMHeHEWH B ¢opmyie anooMmuHmi-stmiaa. Taxoe,
Ha INlepBHIl pa3 Ka)kymieecs CTPaHHBIM, pasiuuue [35] 27eMEHTOB YCTHBIX
O HEYCTHHIX PAJOB OCHOBEIBAaeTCs, OJ[HAKO, IPW PACCMOTPEHHN CUCTEMH,
IpeJIo’KeHHON B mpuiaraeMoii Tabamue, Ha cleLyIOmeM IPOCTOM cO006-
PaKeHWH: 3JEMCHTH He YETHHX DPANOB OTHOCHTEJIbHO OAMKaWIEmX die-
MEHTOB TO# JKe I'PYIIHl, HO IPUHAJJICKAIIAX K IeTHHIM PAJaM, OKa3H-
BaTca 604ce KUCAOMHBIMU, €CIH MOKHO TaK BHPAa3UTLCSA, a WMEHHO,
HaTpuil m Maruzmil 06pa3ylT OCHOBAHWS MeHee DHEPIWYecKWe, d4eM Ka-
Jdi ¥ Kaablmii; cepebpo ¥ KagMmil JaI0T OCHOBaHUs U MIOJAaBHO eMle MeHee
dHepruyecKme, dyeM ne3mil m Gapuii. B direMeHTax HeuyeTHHIX PANOB OCHOB-
HHe cI10COOHOCTH Pa3IuyanTces TOpPas3fo MeHee NP BO3PACTaHAN ATOMHOTIO
Beca, 4eM B dJeMeHTaX 4yeTHBIX pAmoB. OKmch PTYyTH, NMpaBAa, BETECHAET
OKHUCH MaCHAfA M3 PacTBOPOB, OKWCh TAJJIUA, KOHEIHO, 06pasyeT 0CHOBA-

* Houeano Torga mpomcxogut BoccTanosieune, TiCl4 packmeaserca. f1 mpen-
[10JIaral0 AJIsI MOJIHOI0 yOerx/elins NOBTOPATL 3TH ONBITH, a TAKKe ¥ HONBITKHA IOJY-
genms TuTaHoBoro sdupa, mpeamosaras aeiictBoBaTh TiCl* ma atmnar matpusa. Ilo-
7Ie3HO TAaKMKe IPOHM3BeCTH Hambojee KPATHYECKHU ONLIT: CPaBHHTh NelCTBHE KaJAf
Ha MEHK-3THJ C M3BECTHBLIM JAeHCTBMEM HAa HErO HaTPUsi
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HEe, 6ojiee HHEPIWIECKOE, YeM OKMCh MHAUS W aJOMAHAS, HO BCe JKe DTO
pa3nmyze B OCHOBHHX CBOHMCTBAX He CTONDH Pe3KO, KaK MeXIy GapumeM m
KaJbIACM U I[e3WeM I KajzeM. ITO 0cOOEHHO CIpaBefyinBO IJIA DJIEMEHTOR
OocJefHUX IPYNI W3 HedeTHHX pagoB. Hwmcmorsi, o6pazoBamnbe doc-
$opoM, MEHIIBAKOM W CYpPLMOIO, & TaKKe CepOl, CEJIeHOM W TeJLTypPOM,
BeCbMa CXOJHE MeKAy cO00I HpPH OTWHAKOBOCTH COCTaBa; TOJIBKO NPOY-
HOCTb  BBICULUT CMeNnekell OKWCIEHHWs C BO3pacTaHmeM AaTOMHOTO Beca
3[lech, KaK O BO BCeX APYTHUX pAfax, yMeHbIIaeTcsd, a KECIOTHHN XapaK-
Tep m3MeHAeTcA BechbMa MaJIO Iepekmch cBumHia PbO? pasmaraerca He-
cpaBHeHHO Jerue, deM SnO2, m ofpasyer KHCIOTYy, ABCTBEHHO Oolee
c1abyio, 9eM 0JIOBAHHAS KACI0Ta, COBEPIIEHHO TOYHO Tak, kKak T120° oTHo-
CHTCA K OKHCH HHJUA; IOTOMY AJSA WHAWA W NOJKHO OKEAIATH XOTA Ma-
JIOIIPOYHOTO, JEeTKO OKHUCJIAMErocs, HO BCe-TAKH MOTYINEro CyImecTBO-
BaTh, OCHOBHOTO OKHCJIa COCTaBa TAKOTO Ke, KaK W HU3MAas CTelneHb
OKuciIeHmA Tanamda, a mMmeHHEO — In?0. [lna alioMmumsa sTa CcTemeHb
OKHCJICHEIA MOKeT OHITH Najke BOBCe W He CYINECTBYeT, XOTA OH W IIOMe-
Mmaercd B TOM jKe TPYIIe, K KOTOPOM OTHOCATCA ABa IPEAHIYIIX 3JIe-
meHTa. OKHCH PTYTH PacKUCIAETCA TOPA3/o Jerde, ueM CTOAMEE B HEUICT-
HBIX PAlaX B TOM jKe TPYIIe OKACU KaaMmumsl, {mEKa I Marumsi. CoBepIeHHo
Te e OTHOIIeHWS CBOMCTB IPEJCTABIAIOT W TENIypOBas, CeleHOBasd U
cepHas KUCJIOTH: IepBhle COOCOOHHE PacCKHCIATHCS, BHIEIAT XJIOD H3
XJIOPECTOTO BOAOPOMa BechbMa JIETKO, TOT/(a KaK cepHad KWCIOTa pacKHC-
JasgeTcA ¢ ropasfo GoabumM TpymoM. Togaso rak, xak SO2? BoccTaHOBIsAET
OKHZCJIeHHEIE COe[MHeHNA CelleHa W TeJuypa, TaK HO3MAasd CTeleHb OKHC-
JZenns ososa Boc[36]cTamoBasger mepekmes cemama. Ilo To ke mpmumHe
BACMYTOBasA, cypbMAHAsA M MEIIBAKOBAsg KHUCIOTH MeACTBYIOT OKHUCJIIH-
TeIbHO, 9TO He CBOMCTBEHHO $OcOpHOM KHCIOTe, I KECIOTHEE CBOMCTBA
BECMYTOBOM KHCJOTH, KOHEYHO, MCHee O00O3HAUeHH, UeM TaKme IKC
CBOHCTBA y MHIIBAKOBOW miau docPopHOH KHCIOT. ITO BALHO H3 TOTO,
aro Bi?0® ectb ocmHOBaHWe, XOTSI m He PHeprmuecKoe, Torga Kak P20?
OCHOBHEIMU CBOMCTBaMH, CKOJIBKO TO H3BECTHO, He oOmafgaer. B amemenTax
YeTHHIX PAJOB COIOCOOHOCTh PACKACIATHCS, IIO-BUAMOMY, TOPas0 MeHbIIe
passuTa, Jajke JJIA BHCOINX WICHOB JaHHOW IPYIOH, 9eM IJIA 3IeMeHTOB
HEYETHBIX PANOB, W KajKeTCs, YTO B DTOM OTHOINEHHWW 3MleCh 3aMedyaerca
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06paTHHI HOPALOK, T. €. DIEMEHTH ¢ BEICOKUM aTOMHEIM BecOM 06pa3yioT
BHICIIUE CTelleHM OKWCJIeHms 0ojee HPOUHEIE, YCM Te, KOTOpPHE 0Gpa-
3yI0TCA dJeMeHTaMd, CTOAIUMA B TOU jKe TpyIde, HO HMEIOIIMA MeHb-
mmii aroMusi Bec; Tak, UO® packucnsiercs saTpynuaTenabree, aeM WO?,
a MoO? packumcaseres eime Jerde @; nerde sKe BCeX mOaBepraercs pacKuc-
aenmio CrO®. Tax rogno HnoGmeBas u BaHaJueBad KECIOTH PACKACIAIOTCA
Jlerde, geM TAaHTAJ0Bafl, a UEPHit ¥ THTAH (BePOATHO, TAKMKe I MEPKOHMI)
packmeasoTes u3 ceonX oxmeaoB RO? merue *, wem topmit ThO2. Ho Boc-
CTAaHOBJIEHWE HW3MIAX CTeOeHell OKmCIeHHA [0 MeTallla, MO-BHAAMOMY,
U 37cch HONUMHAETCA TOMY jKe CBOUCTBY, KaKoe 3aMedaeTcs W BO Bcex
sJleMeHTaX, a MMEHHO, 0oJiee TAKeJble DIIEMEHTH Jierye PacCKHUCIAIOTCH
OO MeTaJjlla, 9eM COOTBeTCTBYIOIIEe @M (oJiee JerKrme BJIEMEeHTH. ITO
Bumo B ocobennoctu u3 paga Th, Ce, Zr, Ti, moromy 4to B saTOM pPAIY
TOpHUY [aBHO YK UBBECTEH B OTHENbHOCTH H, II0-BUIUIMOMY, JIETKO IIOJY-
yaeTcsl B CBOGOJHOM COCTOSIHWM, TOTJa KaK THTAH W IOHEIHE elle MaJo
U3BECTeH B CBOOONHOM cocTosHmm. 1loaToMy-TO ecTh 6GOJbIIe HaJCHKIBI
OOJIYIUTH MeTallIMIeCKUil TaHTa, YeM HHOOWH uiu BaHag®it, XpoM, Kak
M3BECTHO, OYeHb TPYHHO HOJNyd4aeTcd B CBOOOMHOM COCTOSHHUH, TOTHa
Kak MoaubieH W BoJbQpaM BecbMa JEerKO HOJY9al0TC B ITOM BH[E.
B camoii ke peskoit gopme aT0o 3amerno B VIII-oi rpymnme.

[37] CBepx aTEX, ecim MOKHO TaK Ha3BaTh, Ka9eCTBEHHBIX OTHOMIE-
HOU DIEMEHTOB M UX COeJWHEHUI, eCTECTBEHHOCTh I'PYLIIUPOBKY OIpefe-
JACTCA W MHOTAMW, TOYHO BHIPAKeHHBIME, KOJUYECTBEHHBIMA OTHOIIE-
gusama. Tax, Bee smeMenTs [-0#f rpynmsl, KaK W3 4eTHHX, TAK I W3 HEYCT-
HHEIX PATOB, 00pa3yIoT gbiculyio cmenend okucaenus cocmasa R20; xmopm-
croie coegquuenud mx RCl; BomopommeTHIX coefmHCHEHE He maT. Jie-
medTH [1-0i rpymnmer o6pasyror okucis cocrasa RO, a xmopuctsie coeiuae-
must — RCI?; snementsr I11-eit rpynnn o6pasyor okmeant cocrana R202, a
BHICIIZE XJIOpECTHIe mX coequuenns mmeoT coctaB RCI®; ator mocuepmumia
coCTaB OTBeYaeT BIOJHe dacTWIHOM ¢opmyae xiaopmeroro Gopa RCI3,

* MoHO AyMaTh, 9TO Haj HEKOTODLIMH M3 IEPHUTOBLIX METAJIJIOB IOBTOPHTCH
TO e, YTO GBLIO C mEeJIONOBOH KHCJIOTOH,® T. €. 9TO OHH OKa)KyTCS HU3MIMMHI IIPOY-
NBIME CTENEHSME OKHCJCHHS APYIEX 3JIeMeHTOB TOH jke rpymmsl. Boobme OOBITHEI
BOCCTAQHOBJIEHHsI X OKACJEHHS LNEPHTOB 3aCAYKHBAIOT MOAPOOHOrO O3HAKOMJIEHHS.

6 Ilepuomuueckuit 3aKoH
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XopumeTHil aNIOMUHEE, KAK X3BeCTHO W3 Onpefenennii JleBmans, mmeeT
gactmaHbii coctaB Al2Clé. 3r0, mo-BmpmMoMy, mapymaeT CTPOXHOCTH
TeX OTHOIIeHUI, KOTOPHIE 37leCh BEICKA3KBAIOTCA, HO B AeHCTBATENHHOCTH
37lech HeT HEKAKOTO OTCTYIJIEHAA OT NMePHONAIHOCTH, BEIpayKaeMo mpefi-
JaraeMoi0 CHCTCMOI0, HOTOMY YTO 3TOT YACTHYHEIA COCTAB XJIOPHCTOTC
alllOMOHOA eCTh He 9TO WHOe, KaK ImojmMepHas opMa XJIOPHECTOTO COe-
nuuenuss RCI3. Ilo gactmunoMy cocTaBy XJIOpPHCTOTO alIOMEHAA JyMaioT
3aKJII09aTh, 9T0 aJIOMIHUI €CTh DIEMeHT YeTHPeXaTOMHEIH, KaK yIiIepof,
I OOJaralT, 4TO XJIOPHCTHIA aiiomMmumi cocraBien, xax C2Cl®, 1. e.
HpefcTaBisgeT IOMOJOTEYECKY0 (QOpPMY He CYIIEeCTBYIOINETO COeJUHEHUS
AICI%; uo ccam MOYKHO OPENIOJIOMKATH 3Ty IOCIEKHIOI0 GOPMY, TO OTYETO
ye He upepmonoxuth u Gopmer AICI3? Ham kaskeTcst Hocaeiaee MpeaioIo-
yKenwe eme 6oJiee BePOATHEM, 9eM TO IePBOe, KOTOPOE CIATAaeT aTIOMEH]I i
9eTRIPEXaTOMHEM, W BOT MMEHHO Ha KaKAX OCHOBAHWAX: CpaBHHBas JcC-
Ty4ni, GOPHHLA AHTAAPHAL ¢ HeJETYYUM U HEITaBKAM IITHO36MOM U B 0CO-
GeunocTa cpaBHEBasg raszoobpasumnii aurmppup CO? ¢ mederyamm SiO?,
MOKHO FICHO BHUETH, 9TO B dJIEMeHTax [-ro psajma, CPaBHATEIBHO ¢ TCM
PANOM, KOTOPHII Ha3BaH THIOMYECKEM, CYIIECTBYeT, HasKe IPU IIOJHOM
pPaBeHCTBe cocTaBa cOeqUHeH:m{, Topasfo Gojee pasBHTasg CIOCOGHOCTH
K TOJUMepPHHM COeHHEHWSIM, DOTOMY 9TO COENWHEHWS YIJIepoja NpH
PaBHOM cOCTaBe ¢ COeUHEHHAME KPEMHMAsI, KaK 9TO BUIHO W3 WCCIE01a-
musa Opupens m Jlagenbypra, mMeror OMU3KYI0 TeMIepaTypy KUIEHAS A
Oam3Kume dacTWYHEIE 00beMbl, ciaemoBaTenbHo m SiO? mossxHEO 6BLIO OB
HpeNcTaBJIATh 00beM U TeMIepaTypy KUlleH:sA, OJA3KYI0 K TeM, KOTOPLIC
cpoiicteensb CO?; TaKk KaK 3TOr0 HeT, TO Bellb3d ceOc 00BACHATD MOL00-
HOTO pa3im4usi 9eM-1ub0 UHEM, KaK cymecTBosanueM B Si0? cmoco6-[38]
HOCTH K moammepmu, He cymectByiomeii B8 CO2, Yacrmunmag ¢opmyna
KpeMHe3eMa BepOATHO BCChMa BelmKa, 4eMy JOKa3aTelbCTBO MBI BHJAM
B TOM, 9TO KPCMHe3eM JEeTKO CTAHOBUTCA B CBOEM THAPATC KOJIOHIHBIM
TCJIOM, a KOJJIOMJAaMHE SBIATCH BEIIeCTBA TOJIBKO C BHICOKHM BECOM U
GoxbmmM yacTOYHREIM 00beMOM. JloKazaTeabCTBOM HONEMEPHHE CIYIKHAT
TaK/Ke @ TO OOCTOATENLCTBO, 9TO KpemHe3cM obpasyeT pasnooOpasHbic
CTENeHA COCAWHEHW, T. €. PAa3/JMYHEIC, TAK Ha3KBaeMHe MOJAKPEeMHEBHE
KUCJIOTHI, YTO HC CBOMCTBCHHO B TaKOH Mepc yroiabHo# kmciaore. llomoG-
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HOe jKe OTHOIIeHWe BCTpedaeTcd NPHU CPAaBHEHWH JIETKO JieTydeil a30THOR
kucaotet HNO? ¢ tpymmOserydeio meragocdopuoio xmcaororo HPO?;
U mocaenHeit mecaenosarusa Pose m DueliTMana 3aCTaBIAIT HJONYCTATI
HECKOJNbKO UOJIMMEPHHX (OPM W, BEPOSITHO, COINACHO MPEMIOJIOKeHMIO
Jlopaga, cymmecTByeT W HECKOJIBKO NOJEMEPHHIX (OPM KpemHeseMma,
a 9TO TaKOe IPeJIOJOKeHNe B JAeHCTBATeNbHOCTH OIM3KO K Aely, TOMY
IOATBEP:KJeHIeM, II0 MOeMy MHEHUIO, CIYKHT elle OXWH PaKT, KOTOPHIM
Maji0 3aMeYeH, HACKOJBKO TO MHE H3BECTHO, a HAGJIIOfeH yiKe MaBHO
Muaepamxom. IlnoTHOCTE MapoB MEIMIBAKOBUCTOTO aHTUAPHAA 3acTaB-
JsieT OpUAaTh eMy vacTmyublii coctaB As?O®, a He TOT OGHIKHOBEHHBII,
KaKkmMm ero maobpaskaioT, upugasas gopmyay As?03. Cmoco6HOCTh K mO-
JAMMepU3aldd, PasBUTad CTONIbh Pe3KO B HETHNUYECKEX dJIEMEHTax, Olpe-
Heixsger, KOHEYHO, W CIOCOOHOCTH MHOTEX HX COENWHEHWH BCTYmaTh
B RanbHedmme mpHCOefUHEHUA, XOTA OBl BeINeCcTBO HAXOJWJIOCH B TaK
HasHBaeMo# mpefenbHoil ¢opme coepmuenmsa. Mssectwo, uro SiClé,
tak ke, kak u PCl® TiCl* m 1. 1., BcTymaioT Bo MHOTZe, pasHOOGpa3HEe
coemEEHUs APYT ¢ APYTOM F ¢ Pa3IWyHEIMA XJIOPACTHIME COeITHSHAAMI.
XnopacTHil amroMmpmii o6iajaeT 3TOX CHOCOGHOCTBIO B 3HAYATEIHHOM
mepe; oH coegureH He Toabko ¢ PCl®, POCI3, NaCl, vo m co MEOTEME py-
[EME XJIOPHCTHME COeJUHEHWAME, X MHe Ka)KeTcd HamGoiee IPOCTO
OpefCcTaBIATh OpE 3TOM Jeso B clepyiomeM Bupe: AlCI® cmocoGen coe-
DWHATHCA C PpAasJWYHBIMU XJopaBErmapuaamm, nampmMep ¢ POCIS,
I B TakKo#l ke Mepe, Ha OCHOBAHHH TeX jJKe CHJ COGJUAHAECTCA W CaM

1

3
¢ co6olo, T. e. moammepusyeT, 00pasyd ﬁ}g}s ;,~, T. e. AI?Cl¢, mo-

POCI3 ~
no6HOe ‘AlGjs ;- B 9TOM oTHOmeEHWEM OCOOEHHO HOydYHTeldeH TOT (aKT,

KOTOpHH B HejgaBHee Bpema mHabmoman r. ['yeraBcon, HO eme He
nmy6amkoBasx. OH HameJ, 9TO XJOPHCTHE Gop ¢ 60ab[39]mor smeprumero
coefmHAeTCcA ¢ XJIOpOKHUChI0o docdopa, obpasys BCIPPOCI3, 1. e. maer
COe[MHEHTE TAKOTO ’Ke THIA, KaK I XJOPUCTH axlommunit. [[pyroir pog
IOKa3aTelbCTBa CIPABeJIUBOCTH TOTO IPEAMOJOKeHHA, UTO aJOMIHAMA'
o6pasyer coemunennsa tuna AlX3, a ne TOMBKO Al2XS, cocromT B TOM, 4UTO,
m3o0paskad coefuHeHns allOMEHUA B Buge gopmyn tana Al2X 6, mbr 3ame-
YaeM Bcerfla, 94TO KOJWYCCTBO IPUCOEAMHAIMENCA BOLH ecTh BeIMITHA

(")’l‘
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deTHasA, a HOTOMY Bce QOPMYJIH BOTHHIX COCNHHEHHN 3TOTO THHA GYIyT
A1?’X 2nH?0, penmmel Ha 2 w TorAa mpefcraBATca B Bmme AlX3nH20.
To 'Ke OTHOCHTCA I KO BCeM OOBIKHOBEHHEMIINM COeJIHeHAAM aJTIOMIHUIA
KaK OCHOBaHWA; HanpmMmep GopMysa KBacIOB MOKeT GHITH IIpefcTaBiIeHa
kaxk KAIS203%12H?0, a mosneBoro mmata — KAISi30® m 1. n. Ha ocnoBa-
HOW 3TEX CcO00pajKeHWil ecTeCTBEHHOCTh COIOCTABJIEHUS AaJIOMUHOAA K
fopa B OfHYy TpPYUIy OOATBEp;KAaeTcs, a He OTPHUIlaeTcd CyIecTBOBa-
Hmem Al2Cl® *,

dlleMeHTH! ciepmylommeir satem IV-oif rpymnsi 0o6pas3yloT He TOJBKO
BHCIIZe cTeleHu OKumcienrms obmero Bmma ROZ2, O TaxsKe u XJopmcThe
coepmuennsa cocraa RCl* m Bomopopmersie coemmuenma RH*. Uro ka-
caeTcd JI0 MOCHEMHAX, TO OHM IOJY4YeHEl B 3TOH IPyHIe TOJIbKO A yIie-
POlla E KPEMHHHA, W eClIH eCTh BePOSATHOCTH IOJYYeHHS BOJOPOMACTHIX
CcOeMHEHN, TO B ropasno 6oiblieil Mepe AJA 0J0BA W CBHUHIIA, 9eM [JIs
TOTaHA, MUPKOHUA, LepAAd I TOMY MOAOOHBIX, CyAsA MO IMPHYMHAM, U3J0-
SKeHHBIM BBHIOIe, TAK KaK IePBEIE JEMEHTH 3TOU I'PYLNEl OTHOCATCA K He-
YeTHHM, a BTOpDHEe — K 9eTHHM psApnaM. OTHOCHTeIBHO 3TOrO pAfa BechMa
‘BaKHO 3aMETHTh TO, 9TO OAf Heeo 00H020 U HU Oas kakuxr Opyeur psdos
He IOBTOPAETCA TaKasd OMMHAKOBOCTH aTOMHOTO COCTaBa, KaK KHCIOPOJ-
aex coemuuenmit RO?, rtax m xmopmersix RCI4 m, 4ro Bcero Baskmee, Bo-
mopogmeriix RHY. [[as Bcex Apyrmx rpynm cymecTByeT pasiuyme B CHOO-
cOOHOCTH 3JEMEHTOB K COeMHEHZI0 C BOMOPOMOM W KHCIOPOAOM, a 3ile-
MeHTHI 3TOM IPYIIIH 0Ka3hBATCA 4eTHPeXaTOMHBIMA, KaK IT0 OTHOIIEHIIO
K KHCJIOPOAY, TAK I B OTHONIEHNH K XJIOPY I BOLOPOAY, 9THIAY B TOMY IO-
MOGHEIM. ITO BechbMa Bay<HO M 00bACHEHHs TOU IPUMCHAEMOCTH y4eHusA
06 AMOMHOCTU 34eMEHMO8 K PACCMOTPEHUI0 YIIEPOAUCTHIX COeflmHEHMH,
roropad [40] m cocraBasier raaBEy omopy 3roro ydeumsa. Cepa coemm-
asgerca ¢ H? m ¢ O3 a moroMy ee paccMaTpmBalOT KaK ABYaTOMHYIO U
KaK MeCcTHAaTOMHYI0. YTJepoj, KaK I KPeMHUi, OKa3kBaeTCs U IO BOJO-
POAY, I IO KACIOPOAY ORWHAKOBO ITHIPEXATOMHBIM, 8 HOTOMY B MOKHO
QORIO MpencTaBuTh cebe, 94TO aTOM 3leMeHTa O6GJafaeT HEKOTOPHM IIO-

* MoKHO AyMaTh, YTO IVIOTHOCTH HAPa XJIOPHCTOrO AJIOMHHHA IPH HEKOTOPOH
BO3BHINEHHON Temmeparype Oymer coorsercrsoBarh AlCI3.
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CTOAHHBIM YHCJIOM CPOACTB, KOTOPHIME OH CHOCO0eH yAepmBaTh aTOME
npyrax snemenToB. Ho 370 He mpmMeHsMO HE K KaKo# Apyroil rpymrie
3y1eMeHTOB, Kpome 1V-0if. JinemenTH mepBHX IpyNI BOBCE He CHOCOOHM
IaBaTh BOMOPONHUCTHIX COENEHEHWH, 3JEMEHTH IOCIeNHEX TPYHI Ipef-
CTaBJIAIOT BHCIIZe (QOPMBI RUCIOPOMHBIX COeJUHEHWI, 9eM BOZOPOTHBIX
(cM. TabauIy), ¥ IPETOM CIOCOGHOCTH COEIWHEHUA ¢ BOTOPOLOM I KHCJIO-
POOM M3MEeHAETCA COBCPLIEHHO IMPaBWJILHO, TaK YTO HOPH BO3pAaCTaHUM
CIIOCOOHOCTE COEAWHATHCA ¢ KECIOPOAOM YMCHBIIAeTCA CIOCOGHOCTD
K COCIWHEeNNIo ¢ BORopogoM. Mosxer nm GHTH MO3TOMY pedb 00 aTOMHOCTH
3JIeMEHTOB, KaK O IPHUCYINeM HM CBOMCTBe yHepKUBaTh ONpPeReSeHHOe
YWCJIO aTOMOB JPYTHEX 3JE€MEHTOB, KOTHa 3Ta CHOCOOHOCTH IPABUIBHO Me—
HfeTCA B OTHOIIEHWZ K Pa3HbIM 3JeMEeHTaM IIPA HepeXOje OT 3JIEeMEHTOB.
omHO¥ rpynnH K Apyroi? PesnocTHBIe mociaemoBaTeNw yueHEs 00 aTOM-
HOCTH 3JICMEHTOB, KOHEYHO, CCHLIAIOTCA B HNPHMEHEHUM JTOTO YydUeHHUs
K PacCMOTPEHVI0 HEOPTaHWYeCKUX COeJUHEHWH HA TOT (PAKT, YTO KOJIU-
9eCTBO KUCJIOPORa He IOMIEKAT KaKOH-aub0 CTPOTOH 3aKOHHOCTH; KUC-
JOPOJ MOKET HPUCOeTUHATHCA K BeINecTBY, HE MeHAd, TOBOPAT OHH, CrO
CTPOCHUA, IOTOMY 9TO KHCJIOPOJ KBYATOMEH U MOKeT IPUCOeNWHATHCST
K Ka)KEZOoH# IpynmmpoBKe, W HOTOMY, XOTA XJOP ¢ BOJOPOAOM 4 00pasyer
gachmennoe coegunenme HCl, Tem He McHee OH MOKeT, TOBOPSAT OHH,
obpasosars HCIO* moroMy TOsBKO, YTO KHCIOPOJ ABYyaTOMEH U, TaK
CKa3aTh, BTACHYT MCKIY CBA3aHHHME XJa0poM u Bogopoxom. Ho ecnm On
OpucoeguHeHNe KUCIOPOAa AedCTBATENBHO He OIPefesasaloch OCHOBHHIMA
CBOMCTBAMHE TeX BJIEMEHTOB, ¢ KOTOPHIMHA OH COeJHHAETCH, a TOJBKO CIO-
cOOHOCTHI0O KHCIOPOAa IO er0 IBYaTOMHOCTE BXORHWTH BO BCAKOE COTMHe-
HUe, TO HeJb3A OBLIO OBl 3aMETUTh HHKAKOU CTPOHHOCTA B 06pas3oBaHUU
OKZCJEHHHX COeIMHEHWI JJeMEeHTOB, a MeKAY TeM, KaK BHIHO m3 Tabd-
JWIB, BEIPAKAIOMENA eCTeCTBEHHYI0 CHCTEMY 3JIEMEHTOB, TaKas IPaBUJIb-
HOCTH B IIPUCOCAUHEHUN KOJIMYECTBA KACIOPOLA COBEPIIEHHO COIIACyCTCH
¢ IPaBHJIBHOCTHI0 B IPUCOEJHHEHNH BOXOPOXA, a IOTOMY HCT HEHKAaKOIO
npaBa OTAaBaTh IpeJIoYTeHHme BOJMOPOMUEIM coemmuenmsiM [41] mpep
KZCIOPORHBIMEA, U €CJIH IO BOSOPOAY XJIOP OJHOATOMEH, TO IO KHCIOPOLY
OH ceMEmATOMEH. XOTA YIJepOx W MOKHO CYHTATH YCTHIPEXaTOMHBEIM BO
BCeX eT0 COeNMHCHNAX, HO 3JIeMCHTaM BCCX A PYIUX I'PYII HEJAb3A IPUIIH-
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CHIBATHh HOCTOSHHON aTOMHOCTH, T. €. OIpEeNeJeHHOU CIIOCOOHOCTH YREep-
JKUBATH TOJHKO MaHHOE YUCJIO ATOMOB HJIF YKBABAJEHTOB APYTHX DIEMEH-
TOB. A ecim Tak, TO cepy MOKHO IPefCTaBIATh, yOOTPeOasasa 00BIIHOe
Ha3BaHUe, ABYaTOMHOK 0O OTHOIIEHHIO K BOJAOPORY H IIeCTHATOMHOIO
10 OTHONIEHWI0 K KHCJIOPOAY, W HOTOMY B KaK[JOM [JaHHOM 9YacTHOM
cliydae KOIKHO pa3dmpaTh, ¢ 4eM CBA3aHA cepa: ecid ¢ KHCIOPOJOM, TO
HY/KHO IPWNHCHBATH el MIeCTHATOMHEIE CBOHCTBA, ¢ BOZOPOXOM — [BY-
atomune. Co6CTBeHHO TOBODPHA, W TAKOE M3MeHeHUe yIeHUA 00 aTOMHOCTH
He JDOCTAaTOYHO JJIA BEHIPAKeHEs BCell COBOKYIHOCTE HOOHITHIX CBeNEHUI,
TIOTOMY 49TO B COEIUHEHEAX CEpPHl ¢ yIIepomOM HeJb3fl CUUTATH Cepy HHA
JBY-, HE IMECTHATOMHOI0O W OTHOCHTEJIbHO Ka’KIOTO dJjeMeHTa NpPHJeTcs
TOT/la W3YYHTHb M OIPEHEJHUTH OTHAeNbHO ATOMHOCTH KajKIOT0 IPOCTOTO
Tesa. TaKk ¥ mOCTYyIAlOT HEKOTOPHE B IPUMEHEHWH ydeHHS 00 aTOMHOCTH
3JEMEHTOB K W3JI0KEeHUI0 COBOKYIHOCTH XmMmdecKuX csepenmid. OHE He
CUMTAIOT ATOMHOCTH DJIEMEHTA HOCTOSHHOIO, a M3MeHAKT ee cooOpas3Ho
¢ cremeHAME coefuHeHums. Tak, HallpmMep, MHEe IPHU3HAIT, 9TO cepa
OBIBaeT OfHO-, OBY-, 9eTHpeX- W LIeCTHaTOMHA, a KHUCIOPOX ABjAeTcH
B $hopMe dileMeHTa OJHO- X ABYATOMHOTO 1 T. I. Ho B TakoM ciydae IOJK
Ha3BaHWEM aTOMHOCTH He IOJpasyMeBaeTcs, KOHEYHO, HEHKAKOTO OIpe-
JeJCHHOTO MOHATHSA, OTIXIAI0INErocad CKOJbKO-II60 OT IPOCTOTO HOHATHAA
0 3aKOHe KpaTHHIX OTHOHmIeHWH. Ecmm XJ0p cuecTh OofHO-, ABY-, . . . CE-
MUATOMHEIM, TO, KOHEYHO, HEIb3d yiKe OyNeT BHeTh B aTOMHOCTH dJe-
MEHTOB KaKoe-1mb0 @X IOCTOSHHOE CBOMCTBO. JTH 3aMedaHdd CHeJaHH
MHOI0 pajd TOTO, 4TOOH CONEUCTBOBATH WIpPEBENeHUI0 ydeH:HS 00 aToM-
HOCTH K TOMY COCTOAHFIO, KaKOe JOJKHO IPWHATH OHO IPW 3HAKOMCTBE
€ COeIHEHWsME JPYTHX dJIEeMEeHTOB, KpoMe yriepoma. JlanpHelmasa pas-
paboTka mpel »TOTO poma HOJMKHA OKas3aTh, IO MOEMY MHEHHIO, ILIOMO-
TBOPHOe BIWSAHFE Ha Pa3BHTHE COBPEMEHHBIX XUMWYECKEX CBeJeHOil, I0-
TOMY B HalIWX MBICIAX, CTECHEHHHIX OrpaHUYeHHHIM IpejcTaBlIeHmeM 06
aTOMHOCTZ 3JIEMEHTOB, HEPEeJKO CIArajoTcs COBEPIIEHHO MCKYCCTBEHHBIE
mpefcTaBleHAA 00 OOBIKHOBeHHEWNIMX XUMHOYECKAX COeJJUHEHUAX U dIpe3
TO 3aKpHBAIOTCA IJla3da HA Té aHAJOIMH, KOTOpPHe, (e3 mpexB3sATHX [42]
Ajel, BHOCHMEIX yyeHHeM 00 aTOMHOCTH, CTAHOBATCA OYEBHIHEIMA IPH
COBPEMEHHOM COCTOSHHH CBEIeHmId.
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B V-oit rpynne naxomArcsa 3JeMeHTH, o0pasylmue ¢ BOTOPOIOM
RH?3, ¢ xmopom — B mpegere RCI® a ¢ kmcmopomom — oxmeast R20°%,
Bce anmeMenTH 9T0# Ipynnsl coco0HH [aBaTh X HU3IIWE CTeIeHH OKHCJIe-
gasa tmma RX3, coorBercTByMOINEro BomopogHOMY coefmueEwmio. B cie-
nyomed 3ateM VI-oif rpynme maxomsaTcA 3JeMeHTH, 00pasyiomue ¢ BO-
nopomom coepuuenns Tmna RH2, a ¢ kmcaopogom RO3. Itm mocuenume
CyTh aHTEApPUAE 0OJiee WIN MeHee DHEPIUYECKHX KHUCIOT, X RIS BceX
9JIEMEHTOB 9TOU TPYIIH M3BECTHH Pa3Hble CTENEHW COeJUHEeH:mA, B 0CO~
Gempoctm TumoB RX?2 m RX*; rak, cepa maer SCI%, cenen, a B ocoGen-
goctu Tearyp TeCl4, a Bombdppam maske m WCIE. B VII-oit rpynme na-
XOAATCA 3IEeMeHTH, jJaiomue ¢ BogopoxoM coemmuenmsas RH, a ¢ kmeiao-
POROM — pasHHe CTelleHW COeJUHEHHU, BHcIIad (opMa KOTOPHIX €CTh
R20°7,

Bo Bcex rpymmax ykasaHdbBle CBOMCTBA ICHO Pa3BUTH B MUNUYECKUL
Inemermaz, 06JaNalOMIX HaHMEHbIIAM aTOMHBIM BecOM, TOIBKO A KHC-
Jopoja He m3BectHa (opma, mmeromas coctaB 003, ma mna ¢ropa mer
R207. Cynsa uo mccaenosammam Copa, o3ou mmeer coctas 0%, a me 0%, HO
MOKeT GEITH, 9TO 030H B IEMCTBUTEIBHOCTA U 00JajjaeT dTOI0 MOCJTIe/[HEI0
gpopmymnow. Hucropon ¢ xmopom faer, kak u cepa, OCl%, m EmKaKoOil BEC-
1edl cTemeHW COeNWHeHHA ¢ XJIopoM He oOpasyeT, 1. e. mHe maer OCl4,
Kak cepa e gaet SCl4. Uro kacaercd mo ¢ropa, T0o, Cy[ad IO €ro CXONCTBY
¢ KECIOPONOM T CYHs IO TeM ONbITaM MoJydeHHsT GTopa, KOTOPHE MOKa-
3HIBAIOT BHIIeJeHWEe ero BMeCTe ¢ KHCJIOPOJAOM, MOYKHO AyMaTh, 9TO OH
BOBce He 00pasyeT mIM o0pa3yeT BechbMa HEIIPOYHEIE COSMHEHMS ¢ KAC-
sopomom. Hakomen, B anemenrax VIII-oi rpynmsr samedaercss xapakrep-
Has CIOCOOHOCTh K 00Pa30BaHUI0 HEIPOIHHIX COeNWHEHHU ¢ BOAOPOIOM.
Jta coefmHeHWA He MOXONAT HA OOBIYHEIE BOJOPOMHEIE COGUHEHW, HE
JIeTydd, JIeTrKO pasjlaraeMbl I HU OJHO M3 TAKEX COeJUHEHHA JO CHX HOP
He DONy4eH0 B (OpMe BeIMecTBa COBEPLIGHHO ONPEEJIeHHOTO COCTaBa.
BeposarHo, 910 B mpejiesie BOXOPORHEIE COeXHEHNS dTHX dIeMeHTOB OyIyT
zamethb cocraB RH (mosxer 65re RZH), moroMy 910 TaKOBa mOCIEKOBaTENb-
HOCTh B M3MEHEHHH COCTaBa BOJOPONWCTHIX COGAWHEHWH HpefIIecTBYIO-
MEX TPyIm. ITO MpeIoJOKeHrne MOKHO MOATBEPAUTH IIPOIIe BCETO WC-
cllefloBaHmeM BONOPORWMCTON Mmexm, a Bomopol43lmmersiii nanmammia,
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cynsa mo mcciaenoBaEmAM ['pema, mopxommT XK fopmyte, cpefHedl Memmy
PdH = Pd?H (mo ommry oxoxo 0,73% H, a mo ¢opmymre Pd2H cuaegyer
oxoxo 0,5%). Momxuo KmaTh TaxsKe HOKOOHBIX jKe COeNUHEHHU IJIA 30-
JoTa m cepebpa, TaK KaK OHE COOTBETCTBYIOT MCAW, CYHA IO aHAJOTHAM,
BHICTABJIAEGMBIM CHCTEMOI0. JTO IOCHEeHee CXOMCTBO MeRH, cepebpa n
30JI0Ta OPOABJAETCA y’Ke B TOM, UTO Bce BTH TPH djeMeHTa 06pasyior,
KaK HEBIIYI0 CTelleHb coefuHeHnd, okmcel R20 m cooTBeTCTBEHHOE eMmy
xaopzcroe coepmuenme RCI, B Bome me pacTBopmMOe, pacTBOPAIOINEECs
B COJIIHOUM KHCJIOTe, aMMHaKe, CEPHOBATHCTOHATPHEEBOM COJHM, CHHEPO-
ouceToM Kanme I T. IL. Y10 Kacaercs no oxkmenoB MetawnoB VIII-oi rpynmsr,
TO MeK[y HEMHA W3BeCTHA OfHA W OPUATOM eIWHCTBeHHAas (OpMa BEICIIEL
CTEIleHW OKHUCIEHHsA, He BCTpedaloImascs HW B KaKOd Apyrod rpymme,
a IMeHHO, TaK Ha3BIBaeMHII OCMOBHIM W PYTEHOBHI aHTHAPHABI cOCTaBa
0sO* = RuO*; ana gpyrux jKe 5JeMeHTOB BHcme#d GOpMON OKHCIeHUA
caysxat TuoH RX 6, a mmermno — pmad jkexesa, pofmd W wWpHpus, — WK
¢opma RX* — nna muatmusl, manaaamsa m KobanbTra. Bee Ke dieMeHTH
BTOM TPYIIH cocoOHN 00pa30BaTh OPUTOM pasHble CTEINeHH OKHCIe-
HOA.

Wrax, opzm T0ii moclefOBaTelIbHOCTH B M3MEHEHHH CBOMCTB, KaKasl
3aMedaeTcd B WIEHAX OJHOM I'PYOIE ¢ BO3pacTaHWEM aTOMHOTO Beca M
co06pasHo pas3imydi0 YeTHHIX W HEYEeTHHX PANOB, 3aMedaercd, OXHAKO,
MHOTO W 00IZX CBOMCTB, IpHHAAMEKAIAX BCOM DJIEMEHTAM, OTHECeHHBIM
K OJJHOY 13 BHINIEYKa3aHHKX BOCHME I'DYIII 3JIEMEHTOB, TAK 4TO CXOMCTBO
KayKIOTO dJeMeHTa BHIpaskaeTcd ero MecTOM B TOPW3OHTAJIBHEIX W Bep-
THKaJBHHX pAax. 9Ty ABOAKYI0 CXOJACTBEHHOCTH DJEMEHTOB A IpemJja-
rajo HasBaTh EX aToMaHajiormen0. § Tak, (EPKOHMII IPECTABIACLT ATOM-
anagormio ¢ Ti, Ce, Th, moTroMmy 9T0 HaxogWmTCA ¢ HEME B OJHOM BepTU-
KallbHOM psfle U OpPEeJCcTaBIsAeT MHOTO CXOZHOTO, a Takme c Sr, (Yt?),
Nb, Mo, moromy 4T0 mmeeT GIU3KEI K HUM Iail @ CXONCTBO B CBOMCTBAX
coequuenmii. Ilpmponusle COYTHAKA OGHKHOBEHHO CYTh aTOMAaHAJOIM.

EcTecTBeHHOCTE BCell cmcTeMBI, IIOCTPOEHHOM Ha HavajaX IDepHoOnwy-
HOCTH W aTOMOJIOTWH, BEHIpajkaeTcd eme W B CAeAYIINEX OTHOIIEHWSX:
Yoeavrvie 06vemsr © (a Takme u Apyrme puamdecKre cBOMCTBA), KAK CAMIX
3JCMEHTOB, TaK ¥ KX OKHCIOB, XJOPHCTHX, MeTAJJI00PTaHTYECKNX
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COeWHEHHH U cOJedl, mpefcraBiasioT [44] mpaBmabHOCTH B H3MeHeHuwm,
c000pa3HyIo ¢ paclpejelJeHAeM IJIEMEHTOB [0 IPYLOIAM W pPAJaM.

Takx HasEIBaeMble MOAeKYyAApHbEe cOedUHeHUs ©, a IpemMymecTBeHHO
COeIUHEeHNA ¢ KPHCTAJIM3alUOHHOK BOJOK, aMMHAKOM W NPYTEMHA CO-
aaMH, obpasyeMble 3JIeMEHTaMW, OPeNCTAaBIAT TaKie MHOTO MPAaBUIb-
HEIX OTHOINEHWH, cooOpasHEX ¢ pacupefeeHAeM 3JIeMeHTOB 110 IpyIaM
Z mo pAgaM.

Pasnocmu ¢ geaunune amomubiz 6eco¢ COCERHUX 3JICMEHTOB, IPCHCTa-
BJIAIOT IOCJICIOBATEIbHYI0 N3MEHAEMOCTh, B KOTOPOM MOJKHO IIPOCJICANTE
TMepUOJAYHOCTD ©; 3TO aeT BOZMOKHOCTh TEOPETHISCKH MCIPABUATH aTOM-
HHE Beca TeX 9JeMeHTOB, KOTOPhle OIPEeCICHE ¢ MaJ0k TOYHOCTHIO B Ha-
cTOAEe BpeMs, JTU U HEeKOTOphle IPyTue BEBOJL, OCHOBAHHEE Ha Ipe[-
jJaraeMoil 3mech CHECTeME DIIEMEHTOB, COCTABAT NpeAMeT APYTHX MOHmX
co00ImeHni, a Teeps ;A JKeJdan, A JaJlbHelnero yscHeHus Jeja, BhcKa-
3aTh HEKOTOpHEe 3aK/I0YeHWs OTHOCHTENbHO CE0UCME, KAk TUMUUECKUL,
mak u @usuieckux mex ssemenmog, KOTOPHX HEJOCTACT eme B CHACTEME W
KOMopble euje He OMEPbIMl, HO KOTOPHIX OTKpPHITHE BecbMa BepPOATHO.
A pymaro, 4TO ME He WMeJHd N0 CHX IMOP HUKAKOH BO3MOKHOCTH IIpPE[BIH-
lleTh OTCYTCTBEE TeX WM APYTHX JIEMEHTOB, MOTOMY HMMCHHO, 4TO He
AMeJIW HWKAaKOH, CTPOTOM, MIA HUX CHCTeMH, a TeM 0ojee He HMeJH
IOBOJOB IpefcKa3biBaTh CBOWCTBa Takmx siaeMenToB. CocraBisBuimecs
CHCTEeMEl OTPAHMYMBAJHCh OJHMM IPUBEJEHEEM B HEKOTOPHIH IIOPAILOK
U3BECTHHIX WM OTKPHTHIX djeMeHTOB. C yKasaHmeM IepHONWIeCKOd o
aTOMOJIOIMYCCKON 3aBHCHMOCTH MeyKIy BECOM aToMa W CBOMCTBAMH BCEX
DJIEMCHTOB, OKa3KIBaeTCs BO3MOJKHBIM He TOJBKO yKasaTh Ha OTCYTCTBUC
HEKOTOPHIX W3 HEX, HO fake ONPCHeNdTbh W ¢ GOJBIIEI0 YBEPEeHHOCTHIO
U TOJOKATENBHOCTHIO CBOMCTBA 3TUX, ellle HEIHE He M3BECTHHIX DJICMEH-
TOB; MOKHO yKa3aTh X aTOMHBIA Bec, IIOTHOCTH B CBOGOIHOM COCTOSIHAN
unu B opMe OKUCIeHUSA, KACIOTHOCTh MU OCHOBHOCTD CTelleHell OKucie-
HEUA, CIOCOOHOCTL K PaCKUCIGHWI0 U 06pa3s0BaHWI0 [BONHBIX coJed,
0603HaYUTE OPA 3TOM CBOHCTBA METANIOOPTAHAYECKUX U XJIOPHCTHIX
COe[UHEHN NaHHOTO 3JeMeHTa, Haske ecTh BO3MOKHOCTHL ONHCATh U
CBOMCTBA MEKOTOPHX COe[MHCHUN STHX HEW3BCCTHHIX 3JEMEHTOB ¢ TO-
pasgo Goabmumu eme nompobHOocTsaAME. Peniaioch 3T0 cAenaTs pajd TOTO,
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9T0GH XOTA CO BpeMeHeM, KOTHa OymeT OTKPHTO ORHO W3 ITHX, IpefcKa-
3HBaeMBIX MHOI0 Tell, IMeTh BO3[45]MOKHOCTE OKOHYATENHHO yBEPUTHCA
caMOMy ¥ YBEpPHTH APYIHEX XUMHAKOB B CIPaBeJJIMBOCTH TeX IIPENIIOJO-
JKEHUI, KOTOpHe JeXaT B OCHOBAHHE IIpejjlaraeMOy MHOI CHCTEMEHI,
JInynHo I MEHA TH MPeRION0Ke N OKOHYATENbHO MOJKPeNAIAch ¢ TeX
0P, KaK JIA HHAWA OHpaBIa/nch Te IPeJI0JI0KeHusl, KOTOPEE 0CHOBaHE
OBLIN Ha NePUOAWIeCKONd 3aKOHHOCTH, JeyKalneld B OCHOBAHAHT BCErO 9TOTO
HICCaeOBAHTS.

B pany mamGonee OGHKHOBEHHHIX DJIEMEHTOB fACHEee BCETO IOPaKaeT
Kedocmamoxr GONBIIOTO YACIA AHAL0208 60PA U AAOMUHUS, T. €. DIEMEH-
TOB, orHocAmuxcd K [II-eii rpymme, a mMeEHO, HECOMHEHHO, 94TO He-
JOCTaeT DJIEMEHTa W3 TOH IPYIOH, CJAeAYIoer0 TOTIac 3a alOMAHIEM
7 JO}XeHCTBYIOIEro HAXONUTHCA B 9€THOM, 4 IMEHHO, BO 2-M DAY BCIE
3a KajmeM W KajabnmeM. Tak KaK aTOMHBIA Bec THX IOCHETHUX GJIM3OK
K 40, ¥ TaK KakK 3aTeM B 3TOM pAxy ciefnyer daemedT m3 [V-oit rpymmsr,
Turad Ti=>50, To aroMmuBlli Bec 3TOro, HENOCTAIINET0 3JeMeHTa IOJI-
sKeH OHITH 030K K 44 ©, Tak Kak 9TOT 5JIeMEHT IPUHANJIEKAT K I€THOMY
PARY, TO OH MOJIKeH IPeJCTaBIATH 00Jee OCHOBHEIE CBOMCTBA, I6M HU3-
mme diemedTh IlI-e#t rpymmsi, T. e. uem Gop W amioMmH@#, T. €. ero
oxkmes R202 momxma 6eTh OcHOBaHuWEM, GoJiee 9HEPIUIECKAM, I€MY JOKa-
3aTEIBLCTBOM CIYIKAT yiKe W TO, 4TO0 W okmeh Tmrama Ti0?% obGaamaer
cBOiicTBaME BechMa cJIa00¥ KHCIOTH W majie IPEJCTaBIAET yiKe MHOTHE
IpU3HAKE ICHHX ocEOBaHMY. HO 0cHOBHEIE CBOficTBA OKUCH 3TOTO MeTaJLIa
JOIKHEL OBITH elle cllaOkl, MOf06HO TOMY, KaK cJIa0bl OCHOBHEE CBOMCTBA
OKFCHE THTaHa; CPABHUTEIHHO Ke ¢ TJIMHO3eMOM, 3Ta OKUCH HOJIKHA IIpej-
CTaBIATHL Go0Jiee Pe3KHWil OCHOBHOM XapaKTep, a IIOTOMY, BepOATHO, OHA
He Gyaer o6pa3oBaTh NPOIHOTO, BOJOI0 HE Pa3iaraeMoT0, COeJHHEeHUA CO
ImeJoYaMd, a ¢ KucaoraMe Oyfer o6pa3oBaTh HOCTOSHHEE COJIH; BO BeA-
KOM clly4ae aMMHaK ee pacTBOPATH, KOHeYHO, He OyHeT, HO, MOKeT ObITh,
rappar u Gymer pacTBOpPUM ciIab0o B eIKOM KalW, XOTA 3TO IOCIefHee d
OpefcTaBiaAeTcs ellle COMHETENBHEIM, TOTOMY MMEHHO, 9TO 3TOT DJIEMEHT
OTHOCHTCA K 9eTHOMY PAAY W K TPyIIe 3JIeMeHTOB, OKACH KOTODHX cOmep-
KaT HeGONBIIOe KOJMMYeCTBO KACIOPOJa. JJIeMeHT TOT Ipefjarain mpen-
BAPHTEJIbHO Ha3BaTbh 9%Ka60POM, IPOW3BOMIA 3TO Ha3BaHWE OT TOrO, 9TO OH
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caemgyer 3a 6OPOM, KAK IEPBHI JIeMeHT YeTHHIX TPYHI, a CJIOT 9Ka IIPo-
U3BONATCA OT CAHCKPHETCKOTO CJI0BAa, 0003HAYAIOMETO 00UH. 8Eb=44.
dkabop B orgenbHOCTE [46] mOoyKeH HpemcTaBIATH MeTaNJ, WML
o6beM aToMa OK0J0 15, MOTOMY 9TO B PANY 9JIEMEHTOB 2-T0 psfa, Kak o
BO BCEX YeTHHIX PANax, o6beM aToMa OHICTPO YMEHBIIAETCA IPH Iepexoje
OT MEPBHIX IPYNI K CIeAyomuM. [ledcTBHTEIbHO, 00BeM Kajda GIn30K
k 50, kampnuma — K 25, a 00beM THTaHa @ Bagag@Asa K 9, Xxpoma, Monubena
u jKene3a —K 7; IPU 3TOM YHEILHBIH Bec 9TOTO MeTaslnaa NOJKeH GHITH
6mm30K K 3,0, Tak Kak Bec ero atroMa==44. 31or Merain Oymer He JeTyd,
MOTOMY 9YTO W BCe MeTallibl B 9eTHHX PAJNaX BO BceX rpynmax (kpome I)
He JieTyd4d; CJIe0BaTeJILHO, OH efBa JI MOKeT OBITH OTKDHIT OGHIYHEIM
OyTeM CIEeKTpalbHOTO aHalu3a. Boay Bo BCAKOM ciIydae OoH He Oymer
pasiaraTh Opu OOHKHOBEHHOH TeMmepaType, a IPE HEKOTOPOM BOB3BEHI-
HICHUW TeMIepaTypPH pPa3ioKHUT, HoZoOHO TOMY, KaK 3TO HPOM3BORAT
1 MHOTHe, B 9TOM Kpalo IIOMeIleHHbe MeTa LIk, 00pa3yd OCHOBHOR OKHUCeJ.
Oun 6ymeT, KOHEIHO, PACTBOPATHCA B KUCIOTaX. XJIOPUCTOE COENUHEHEE
ero EbCI® (mosxer 65116, Eb?Cl®) momxuO mpeacTaBiIATE BEINeCTBO JeTY-
gee, HO cojieobpasHoe, Tak KaK OTBeyaeT OCHOBHOMY okmcay. Boma Gymer
HA HEro JefcTBOBATH MOJOOHO TOMY, KaK OHA MeACTBYeT W Ha XJOPHUCTHE
coe[MHEHNA KaJlblWA W MarHOA, T. €. XJIOPHCTHI sKabop obpasyer Teso
[ATPOCKONMYECKOe W ¢ BOJOK MOryImee BHIEIATH XJIOPOBOIOPOM, HO
peobaajialoinee XJIOPAHTHAPUAHEIM XapakTepoM. Tak Kak o0BeM XJo-
pucToro Kaubnma =49, a xaoprcroro rarana =109, To 06Bem xI0pHECTOTO
sKabopa qo/sKed OHTH GaAM30K K 78, a MOTOMY yHEIBHHE Bec ero, Bepo-
ATHO, 6ymer 6au3ok k 2,0. Oxmeb sxabopa Eb20? qomxua 6HTH BemecTBOM
HelleTy9daM, BepPOATHO, I HEIIAaBKUM, B BOIe HEPaCTBOPUMEM, — IIOTOMY
9T0 [ajke W OKHCh KaJbLHA B BOIE BechbMa Majl0 pacTBOPHWMA, —a B KHC-
JI0TaX, OJHAKO, PacTBOPAIOIZMCA. ¥ OelTbHHE 00beM ee MOKeH OGHITH
6nm3oK K 39, MOTOMy 4TO B BTOM PANY: OKWCH Kanuwsa mMeeT oGbem 35,
oobem CaO=18, Ti0%?=20, CrO®*=36, T. e. mpu comepHaHm:m OTHOTO
aroMa KEmCJI0poja 06BbeMbl cepBa OBICTPO YMEHBINAKTCHA, a MOTOM ¢cliabo
BO3pacTamT, a UMEHHO, CIeqyInaM 00pa3oM: MiId Kalmad =35, IJIA Kajlb-
maa=18, nna rmrama=10, gaa xpoma=12, a moromMy o0beM A OKHUCH
3Kabopa mpu cojep;KaHuy OFHOTO Iasdg KHUCJIOPOJa HOJKeH OHTH OGIH30K
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1 13, cremoBaTensrO, Popmyra Eb?0?® momkra orsegats 06bemy oxoxro 39,
a TMOTOMY OKHCh 3Kabopa OymeT HpemcTaBIATH B 0E3BOMHOM COCTOSHUM
yIenbHb Bec, Omm3kmi K 3,5. Bygyam ocHoBaHEeM MOBOJIBHO 3HEpPTH-
9ecKHM, 3Ta OKHCH AOJKHA npef[47]cTaBasTh MaIyio CRIOHHOCTL K 00pa-
30BaHVI0 KBacIiOB, XOTs, BEPOATHO, OHA W JacT KBacueoOpasHoe coeim-
HEemwme, T. e. JBOMHYI0 CONb ¢ CepPHOKanmeBOl0 coabio. MeTammoopranmm-
9eCKUX COeNmHeHud sKabop, KOHEeYHO, He 00paldyeT, TOYHO TaK, KaK HHU
OfMH W3 3JeMeHTOB deTHHX pAmoB. Cyod IO E3BeCTHHM HEIHE [JaHHEM.
I BJICMEHTOB, COMPOBOKIAOINAX 16PN, HY ONWH W3 HAX He MOMXOMUT
K TOMY MecTy, KOTOpOe INpHHANIEKAT 3Kabopy, TaK 4YTO 3TOT METaJI
HaBepHOE He W3 YMCIA COyTHWKOB Iephsl, M3BECTHHX HEHE. JTOTO Helb3s
cKas3aTh 06 ocTaldbHEIX daemenrtaXx [I[-eff rpynnk yeTHRIX psgoB, moTOMY
YTO WX DKBHUBAJEHTH IOIXOMAT OTYACTA K TeM, KaKHMM MOJYKHH 00Ja-
faTh cileAylOllWe He W3BeCTHHE WIEeHH 3TOU Ipynnel. B sroi rpymme
HemocTaeT U3 3-TO pAfa BJIEMeHTa, CIeAYIINero 3a MHHKOM,.a IIOTOMY
IOJKEHCTBYIOIMEro 00JagaTh aTOMHEIM BecoM, GauskmM k 68. IroT aie-
MEHT MBI Ha30BeM sxaasiomuruem El = 68, moroMy 4T0 0H ciacayer TOTYacC
3a amoomuuueM B [11-eit rpynme. B oramame o sxabopa, on momxed odaa-
JaTh CIOCOOHOCTBIO JaBaTh METAJNJI00PraHHYeCKOe COeQUHEeHWe U, 3aHH-
Mas IOJOKEHWe, CpefiHec Me)KOy aJIOMUHUEeM W WHAAEM, OH [OJIKEH
EMeTh CBOHCTBa, OGJW3KHE K 3TUM ABYM 3JeMEHTaM; KBacCI[E, KOHEYHO,
ou obpasyer. Ero BomHasa okwmchk 6ymeT pacTBOpATHCA B BOJHOM KaJH,
conm ero GymyT HOCTOsIHHEE, YeM COJU aJOMUHUA; TaK X XJIOPHUCTHIA
9KaaJIOMAHUI JOJKeH 00JamaTh 60IbOINM HOCTOAHCTBOM, YeM cam AICI3.
O6bem cro aToma, CyAd IO COOOPAYKEHUAM TOTO 3Ke pOfa, KaKWe IPHIIO-
JKEHBI DU ONPefieJeHT N CBOMcTBa sKabopa, qo/ken OHTh 6am3ok k 11,5,
T. €. YOeJbHHH Bec ero B MeTaJIMYecKOM cocTosamy Gymer 6am3ok k 6,0.
CpoificTBa 3TOTO MCTaXjda BO BCEeX OTHONIGHWSX OJYKHEI IIPeNCTaBIATH
IepeXxof OT CBOMCTB allOMWHUA K CBOHCTBaM WHOUSA U OYCHb BEePOSITHO,
9TO0 3TOT MeTaJaI OymeT 0OnamaTh GONBNOICN0 JETYYeCThI0, IeM aMIOMIHUA,
a IO0TOMY MOJKHO HA/JCATHCA, YTO OH OymeT OTKPHT CICKTPaJbHBIM
zmccleoBaHUeM, MOXO0HO TOMY, KaK OTKPHITH- CJie[YIOIIAe 3a HAM WHIIH
7 Taauii, X0Ts oH U 6ymeT, KOHEYHO, MeHee JIeTyd, 9eM 00a 3T 3JIeMEeHTa,
a IOTOMY U HCJAB3SI KAATh OJIA HOTO CTOJNbL PEe3KMX CIEeKTPAaJIbHEX SBJC-
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HUH, Kakme IPUBeJU K OTKPHITUIO TUX IOcaenHmX. BepoaTHo, m atoT
DJIeMEHT HC HAXOQUTCA B YMCIe COYTHUKOB IepUsi, XOTA ero mail u moj-
XOQUT K Tal0 ATTPUA, HO HE GOpMa OKUCIEHHsI, KOTOPas CBOICTBeNHA
ATTpUI0 Opm 3TOM aToMHOM Bece RO, Hm pe3Kume, OCHOBHEIe CBOICTBa
3TOMl OKUCK He IIO3BOJANT CIUTATh WTTPUil IpuHajl48]uesxamum k aTomMy
MEeCTY B CHCTEeMe DJIEMEeHTOB; HO CJIeyIolnce 3aTCM MeCTO B 3TOH jKe TPYIIIe,
Mmecto II11—4, BecbMa BepOATHO IpUHANIEIKAT UTTPUIO, TAK KaK 9TOT 3JIe-
MCHT, CIeIYIOIWil 3a CTPOHIWEM U IPEICTAaBIAIINUN IepeXon OT Hero
K IIPKOHUIO, [OJKeH 001afaTh B cBoci okucu R203 cBolictBamMu peskoro
BO BCeX OTHOIIEHWSX OCHOBAHMWA, KAKUM U JOJIKHO IIPEICTaBJAThH, CYLs
IO ONMCAHUI0, ITTPOBYIO 3cMii0. llpm sTom maii aToro0 BiEMeHTa HOJIKeH
GRITE O6am30K K 89, T. e. cpegHmMI MEKAY HafgMU CTPOHUWA W IAPKOHHA;
ATOMHHH 00beM MeTajna A0/Ked ORTH 0Am30K K 27, a cliefoBaTelbHO,
yIOeJdbHHI Bec MeTasna O6am3ok K 3,3. OKmCh 3TOr0 Merasja HOJMKHA
aMeTh 00beM G0IbINImIA, 9eM OKUCh 9Kabopa, D0 TOH HPUYAHE, YTO U OKHACH
cTpoHImA mMmeeT GoabIIWA 00BEM, YeM OKHCh KaJbIWs W ga)ke OKHUCH
[@APKOHAsA, GONbIIMI, YeM OKHCH THTaHa, XOTS PA3HULA B dTOM IOCJE[-
HeM ciaydae yie HeBeamka. O0beM OKUCH 9TOrO MeTajjia, TakmMm obpa-
30M, JOJKeH ORITh OJAM30K K 45, a MOTOMY YACABHHEIA Bec OKHCH HOJIKeH
6uTE 6au30K K 9,0. Cyad mo TeM cooOpaskeHHsAM, KOTOPHE Pa3BUTH NpH
onmcauum 3Kabopa, W CyAd MO TOMY, 9T0 W OKHUCH CTPOHIHAA, W MU PKOHUA
OPCACTaBAAIT OCHOBaHEHA 0ojiec dHepruvecKme, 4eM OKHCE KaJbIms I
TUTaHa, JOJKHO AyMaTh, 4T0 oxuch Meranna 111—4 (ecam a10 He uTTpHIA,
TO er0 MOKHO Ha3BaTh apubopom) popmir R203, nomxna GETH OcHOBaHUEM
BechbMa YHEPIHYECKHM, TAK KaK U OKHCHh IIPKOHHA eCThb yiKe OCHOBaHHE
BecbMa ABCTBEHHOC, XOTA W 3aKjiiouyaeT emme OOJblle KHCJIOPOMHA, deM
OKZCch 3TOro Merasnna. CpaBHEBasi ¢ DTEMH, HECOMHCHHO INpPHWHAJJIEKa-
IEMA 3TOMY METaJlIy CBOMCTBaMH, Te CBOMCTBA, KaKdWe M3BECTHHI I
ATTPUA, MOJKHO JyMaTh, 9TO OH MOMeINaeTcs AefCTBUTEIHHO B 9TOM MeCTe.
ITo ompepenenmio Bymnsena, sxksuBanenT urTpus no sogopony =30,8, a mo-
TOMY, OpufaB oxkmem urrpua dopmyny R203, momxso mpumaTh UTTPHIO
aTOMHHIH Bec 92, KOTOpPHII BecbMa 0JM30K K aTOMHOMY BeCy JJIEMEHTA,
moJureHcTByIOIMero croaTh Ha Mecte II—4. IlopoGumiM e o6pasom
MOKHO BHIBECTH M CBOUCTBAa dJjieMeHTa, crosimero ma mecre III—6, mou-
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KEHCTBYIOINET0 WMeTb aTOMHHIA Bec 0Koio 137. IToT 2MeMeHT [HOJKEH
o6pa3oBaTh 9HEPrUIeCcKy0 oKuch coctaBa R203%, B cBoGogHOM cocTosHEA
noJKeH mMeThb 06beM, Gumakmit K 30, ciegoBaTelbHO, YHEJLHBIN Bec,
Omu3KEd K 4,5, a B COCTOSHUN OKHCH OH NOJJKeH o0JamaTh 00beMOM
OKO0JIO 52, a cIeloBaTeJbHO, YAeAbHEIM BecOM 0Kojo 6,2. 9Tm cBoicTBa
OnEm3KE K TeM, KOTOpHEe NpWHAjIesKaT JAHTAHY W NUIAMY.

[49] Otm mocmenume WMEIOT SKBEBAJeHTHHIA Bec, OJW3KEHE K 47,
Kak OOKasaiu mcciaemoBanus 'epmana, Mapumubsika @ gpyrax, clefo-
BaTeJdbHO, npufaBasd mX oxmciaaMm gopmyny R203, mait mx Gymer Gam3oK
K 140, a maii Toro ajgemenra, KOTOpPHI momemaerc Ha mecre I11—6,
moJked OBITh 61m30K K 137, IOTOMY 4TO 9TOT dJIEMEHT MOMEINAeTed MEeKIY
fGapmeM m nepmeM. JTO HAXOMKIeHWe NOMJe Iepus W 3TO COBHALeHUe
M3BECTHHIX HEIHE CBOMCTB JaHTaHA M OUAMMOS ¢ CBOMCTBAMUE 0KHJaeMOIo
MeTaJjijla MO3BOJsAeT AyMaTh, 9TO OfMH W3 HA3BAHHHEIX METAJJOB [0JKeH
6uTh momemen Ha Mecte I111—6, tem Gosee, uro I'epman onpemenmi mis
oxkmenm mupmma 7w JdasTaHa (1861 r.) ymeabmbie Beca, Gam3Kme K TeM,
KOTOPHE BHUYWCJIATCSA, a HMEHHO, [NJA OKHCH JaHTaHa OH maa 5,94,
a paa okmen gupmmusa 6,6. Ho KoTopHi# w3 9TwX MeTaslIoB IpPUHAJIeKAT
K YKa3aHHOMY MeCTy W NPHHAJIEHKAT JA B [efCTBATEJIbLHOCTH OJUH W3
HAX — 3TO MOTYyT IOKas3aTh TOJbKO MmadbHedmwe, 0OoJee TOmpPOOHEIE
HCCAeqOBaHUA AUAAMA W JaHTaHa B UX coenmHeHuax *. Mosker OBITH
TaKKe OKECh MeTaJjlla, croAmero Ha Mecre 111—6, Gyner packmeasrses,
mogobHO TOMY, Kak packmcasgerca u okuch uepus CeQ?, m okmeh Taaus
TI203; nociemmee He m3BecTHO A JaHTaHa u maupgmMa. Cynsa mo Tomy,
410 BHcmas okuch nepus CeO? BecbMa JIerKo pacKUCIsIeTCA I JaeT OOBIK-

* BeposrHee, 49TO cloja OTHOCHTCS HMEHHO JUJAM, MOTOMY UTO HCCJIeXOBaHHE
ero coefmHeHM moxaaslBaeT, 9T0 npu popmynax RO B ero conm ogeHs 9acTo BXOJISIT
(KaK 1 B COeVHEHHs JPYTAX HEPUTOB M TaJlOIMHATOB, TOJILKO He JIaHTaHA) TPM masd,
Hanpumep, ocamok ¢ K2S0% mmeer (Di=96) cocras DidK2(SO4)42H%0. 39ra dopmyna
npn mae Di=144 npesparurca B DiK(SO%)2H20, T e. B dopmyny xBacmos. IIpn
3TOM DNOJIOMKEHHH JHAAMHsA, JIaHTaHY, BEPOSATHO, NPHHANJAeKUT Mecro I[V—S,
naii=180, oxmcm ¢Popmyna LaO?, ocagok ¢ cepHOKaJIHmeBOK coibio LaK4(SO%)4,
BepOSITHO, TAKOIO e COCTaBa, KaK ¥ I ODUPKOHA M BeICMeEN oxmcn nepus. Epbmio,
BeposTHee Bcero, mpmHamaexdaT Mecto III—8=178, oxmce cocraBa Er203. Torma
BCe IePUTH M TaXOJMHUTH CYTh aTOMaHAJIOTE B OTHOCSTCA K YeTHBIM PALAM.
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HOBeHHYH0 cTenenb coegumenma Ce?03, momsxuo aymaTh, 94TO W MeTadwl,
croamuii ua Mmecre [II—6, Gyumer packmcasaTbca B OCHOBHYI OKHCL
cocraBa RO, xoropas, ommaxo, JoJKHA 00iafaTh CIIOCOOHOCTBIO JEI'KO
okucaaTbed B R203, m o6Ge at; okmcd, KOHETIHO, GYAYT 00JaaaTh A 3TOTO
MeTalljla OCHOBHEIME CBOMCTBaMM, KaK O0JaJalOT 3THM CBOHMCTBOM W 0fe
OKMCH IepHAA W Tajmsd. )

Ho, Mue ra)kercs, HamboJiee WMHTepecHHIM W3 HecomHeHHO Hel50]mo-
CTAIOINUX MeTallroB OymeT TOT, KOTODPHIL npunadsemcum x IV epynne
aHaJOTOB YIIepofia, a AMEeHHO K 3 PARY. IT0 GymeT MeTass, cIeXyiomui
TOTYAC 3a KPEMHEeM, U IIOTOMY HAa30BEM er0 dxacuiuyuiesm. JKaCHIALTA
IoJKeH 00JajaTh aTOMHEIM BecOM OKoJo Es=72, moromy 4ro 3a nuMm
cleflyeT B 3TOM pARYy MEObAK. Ilo cBOlicTBaM ¢BOHM, 3KaCHJIMIUEA IOJ-
Ken 00Ja7]aTh KadecTBaMU, CPEIHUMA MKy KPCMHAEM W OJIOBOM, TOYIHO
TaK, KaK I 9KaaTIOMIHWH [OJKeH 06JaJaTh CBOACTBAME, CPETHUMEA MEKIY
aJIOMAENEM U WHATEeM. JKacUJIAIUi (MOBOJIBHO JeTrKO BOCCTAHOBJISEMEIR
n3 EsO? z K2EsF®) momxen nmers 06bem oxoso 13, moromy uto o6bem
kpemuaA=11, a o6nem omoBa=16. Toro ke camoro pesymnsTaTa JOCTH-
raeM, eclm IOUACM B PANY 3 U IcpeiiieM OT MUHKA, 06beM KoToporo=9,
K DKaalIOMUHUIO, YKaKPEMHUI0 U MHIIBLAKY, 06beM KoToporo=14,
a motom mepeiimeM K Se=18 u Br=27. B arom, Kax u B ciegyoimux He-
9eTHBHIX pAfax, o06beM IOCIe0BaTeIbHO yBeJW4ymBaeTcsd, HaywHad
¢ Meqnm 10 Gpoma, cIefoBaTeNbH0, CBOOOJHHIA dKaCHARIME T0JKeH TMeTh
YRCIbHBIN Bec 0KOI0=29,5. OcranbHble ero cBoicTna OYAyT HAIOMEHATH
HACTOJHKO CBOMCTBA KPEMHHS U MHEIILAKA, HACKOJLKO CBOUCTBA CaMOIO
MHIIBIKA HAalOMAHAIOT cBolicTBa docdopa m cenena, T. e. aT0 OyAeT BO
BCAKOM clIydYae INIaBKUH MeTallll, CHOCOOHHI B CUIBHOM Kapy yJeTy-
9EBaThCcAd H OKHUCIATHCA, ¢ TPYLOM pasjarailuii BONSAHble IapH, He
MEACTBYIOIAY MOYTY HAa KACJIOTHL, T. €. He BRIeNAIIIA 13 HIX BOAO0POaa,
7 o6pa3yomuid oueHb Majonocrossuukie conu. Illemounm, komeuno, 6ymyT
OKa3HBaTh HA HEro JeicTBue, MogobHOoe TOMY, KOTOpOe OKas3hBAalOT OHHI
Ha TUHK 7 MHIIbAK. Oxmer sracmiamnusa EsO? momxua obmagaTh yoeab-
HEIM 00BCMOM, OJIHE3KAM K 22, HOTOMY YTO 9TOT 00'BEM CBOHCTBEH K OKWCH
KpPCMHUA, W OKHCH 0JIOBA W IOTOMY dYTO TaKOi e o0BbeM mosgydaeTcs,
coofpaykad CBOMCTBA APYTHX OKUCCH DJIEMCHTOB, OTHOCAIIUXCA K 3 PAMY,
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a IO0TOMY YHEJIbHHIA Bec OKHCH 3TOr0 MeTajja HOJKeH OBITH GJIU30K
K 4,7. Yto KacaeTcA 10 OCHOBHHIX cBOMcTB 3T0i oxmem I£sO?%, To oHm
NOJKHBL OBITH BechbMa MaJkl: B KPCMHe3eMe HX IOYTH He CYINCCTBYCT,
a B OKUCH 0JI0BA OHU TakKe ci1abo pa3BUTH, a OTOMY 6JmiKe Bcero B TOI
OKHMCH [OJKHO OM{HAATh CBOWCTB TUTAHOBOM KmHCaOTH. OHa, KOHEYHO,
obpa3yeT CTyNeHHCTHI Tmmpar, CHOCOGHKIA pacTBOPATBCA B IIEJ0Yax
7 KHCJIOTaX W BEIIECIAIOINANCA, OTHAKO, U3 HUX BechbMa JIEIKO M MHOTUMHI
cnocobamm, MOTO00HO TOMY, KaK 3TO 3aMedYaeTcsd ISl TUTAHOBOM KMCJIOTHL.
OnHako e, IO CPaBHeHHIO ¢ 3TOM mocienueit, oxuch [51] sracunmuumsa
nokEa 06aamaTh 0ojlee FCHEIME KUCIOTHREIME CBOHCTBAME W IIOTOMY
€CJIU 3KACHIIIUHA CONPOBOMKIAET TUTAH B €0 COeJUHEHUAX, TO MOJIKHO
IyMaTh, 4YTO OpW IPOYAX PABHHIX YCIOBUAX M3 KUCJIOTO pacTBopa JKa-
cunmiuit Oyger BHOENATHCA PaHbIle TUTAHOBOM KUCIOTH, a W3 IIeJ0Y-
HEIX — IOCJe THTAHOBON KEHCIOTH. Ecau oH compoBosKmaeT OKHCH Iup-
KOHMs, TO W3 KHECIBIX PAacTBOPOB OH OYIEeT BHAEJATHCA BO BCAKOM CIY-
yae paHbIIe, 9eM NUPKOHEY, a TaKsKe, BEPOSATHO, W U3 IIEIOYHEIX. OTHMU
HEMHOIIMHU YKa3aHUAME, OTHOCANUMECS IO Hero, MOKHO, KajyKercsd,
PYKOBOICTBOBATbCA IpPU OTHICKAHUE 3TOTO B3JIEMCHTA B COENUIEHUSIX
TATAaHA U LEPKOHUA, B KOTOPHX yiKe MHOIEe HCCICHOBATeId CTapajmch
OTKPHITH HOBHIE 3JeMeHTH. J[0cTaTOYHO OpH 3TOM IPHUIIOMHATH HE TOJIBKO
HeJlaBHOU IpuUMep ;KaproHUWA, HO TaKyKe W WJIbMeHUH, MoHapumil, Ba 3 Wil
7 [p., KOTOPhle OTKPHIBAJIU OBLIO B M PKOHWEBHX W HOJOOHBIX UM COeqd-
EeHusiX. MosKHO JymMaTh, 9TO Te ONPOBCPIKEHVS, KOTOPHE CHeJTaHEl OTHO-
CUTEJIbHO CYINeCTBOBAHUS 3THX DJIEMEHTOB, 3aCHY;KUBAIOT maJbHEHINen
OpOBepKM, IIOTOMY YTO SKACHIMLUA 110 CBOHM CBOMCTBaM mOJKeH 06Ja-
[aTh BO MHOTUX OTHOIIGHWSX CBOHCTBaMHU, OJW3KEME K LUPKOHUIO ©
TaTany, B ocobenmnoctm B Buie RO2. Oxacmiamumil, KOHEYHO, KaK U Bee
MeTaJlJIBl 3TOM I'PYIIsl, OyaeT maBaTh ¢ NJAaBAKOBOU KHCJIOTOH KHUCJIOTY,
cocraBa H2EsF®, cmoco6uyo oOpasoBaTh cosm, usOMOpHEIE ¢ COJIME
KpeMHC(HTOPHCTOBOXOPOOHOM KWCJIOTH, HO, BEePOATHO, caM (TOpPUCTHI
YKacCHIMIUA He OymeT yKe ra3000pasHbIM TEJIOM, KaK He ra3000pasHsl
¢TopucTHI IWpKoHWE ® ¢TOpECTOe 0J0BO. XJIOPHCTHH SKACHIAIMIA
EsCl* nomxen pasnaratbes BOJOR, KaK pasjaraeTcs XJOPHCTHIE KpeMHMin
H XJOPUCTOe OJI0BO, I B 3TOM OTHONIeHWH OyheT MPeJCcTaBIATh CBOWCTBa,
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OpPOMEKYTOIHBle MEKNY AByMA nocienammz. Oun  OymeT, BepoOATHO,
KUMOK W OymeT mMeTh YacTHIHHIE 06beM okono 113, moromy 410 06BeM
xaopumcroro kKpemuma=112 (opm 0° Pierre), a o0bemM XxJopuCTOro
onoBa — 115 (mpu 0° Pierre), a motoMy yaedbHHIH Bec XJI0pH-
croro skacmaumnusa Oyger oxoao 1,9, CmocobuocTh PacKUCAATHCA
B umzmme GOPME ORICICHHA IJAA dKacUIEnus Oymer, KOHCYNO, Malo
passuTa, @ B 3TOM OTHOIIEHWW, KaK W B JAPYyTUX, OH, BepOSATHO, Oymer
0amyke BCET0 MOAXOAUTH K THTAaHY. 1eMIeparypa KUIeHAA XJIOPUCTOTO
KacHIUIEA HoJKHa OHTh 6am3ka k 90°. On Oyner, KoHeyHo, 06pa3oBaTh
MeTaJIo0praHEmIecKre coequHeHnd, KaK 00pasyoT WX U KpeMHH#, u
0JI0BO, W WHK, I MHOIBAK, aTOMOJOTUICCKAE ¢ HEMU, U 9TUM 6ydem om-
auvamucs ot Ti, Zr, B KoTopHX 3Ta cuocobuocts Hel52] passura. EsEt?
Oyner kumers npm 160°, yx. Bec 0,96. s Hero MosKHO OYeHbB IKAATH 1
BOJIOPOMCTOTO COEIMHEHAA, XOTS er0 CBOMCTBA W [JOJIKHEL ORITH PC3KH,
a nmenno, EsH* nommen pasiaraThesa Jerko Ha BOJOPOMA M MeTass, IIO-
TOMY 49TO Jlajke W BOJOPOAUCTHI MHIIBAK OO6JMafaeT yke 3TOI0 CIOCO0-
HOCTHIO, TAK JKe KaK W BOJOPONUCTHI Kpemumii. Bo BcAKoM ciydae mus
HEeT0 BepOATHee CYIIEeCTBOBAHWE BOJOPOJUCTOTO COCNWHEHHs, 4eM MJIs
0/10Ba, OMHAKO W JJA OJOBa elle MOMKHO yKAaTh BOAOPOAUCTOrO OJIOBA
SnH*, kak BemecTBa ra3000pa3HoT0, OHAKO IPe3BEIYa AHO MaJIo HIPOYHOTO.
Cymsa mo sTEM yKa3aHHAM, MHe KasKeTcsl Hambosee BEpPOATHBIM HaWTU
SKACWJINIANA B COCAMHCHAAX THTaHA W NAPKOHUA, XOTA 00paboTKa MmHe-
paJioB, cofepsKaIqAX 9TH DJIEMEHTH, IpefcTaBiadeT, 10 HePEe3KOCTH OKHC-
JCHHHX (OpM THTaHA M IMWPKOHUA, MHOTO BAKHHIX, IPAKTUYCCKUX 3a-
TpygHennii. 3 sTEX coemmHeHuWil BCero BeposATHee, MHE KayKeTcs!, ICKATh
JKACHINIFYA B IEPOBCKATE, T. €. TATAHOBOX3BECTKOBOM COJIH, ABAANIIEACA
uporga B npmpope. JyMaro Tak moromy, 94To TUTaHOBas OKuch oOnamaet
BecbMa CIa0BIMA KHCJIOTHRIMA CBOMCTBaMH, a ¢ U3BEeCTHIO, OMHAKO, OHA
obpasyer XOpOHIO KpucTaXam3dylomuecsd, KyOmdecKue MePOBCKUTH, 4TO
MPOUCXOQUT, MOKeT OBITH, OTYACTU OT TOTO, YTO YACTh THTAHCBOH OKECH
3aMeHeHa 3Mech OKUChbI0 sKacmammua. Mosker OBITH masKe, 94TO 0OIB-
LITHCTBO OOBIKHOBEHHHIX THTAHOBBIX COeQWMHEHWU, OCOOGHHO M3BJEKae-
murx m3 TiFeQ3, smunutoB m T. 1., comepsKaT KpOMe TUTaHA IOAMECH
KaKoTO-Tu60 CXOTHOTO BIeMeHTa ¢ BHICIIIM MaeM, HOTOMY 4TO CpaBHABAA

7 IlepuogHyeckKHii 3aKOH
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maii TATaHA ¢ HasME COCeJHUX C HEM DJIEMeHTOB, MOKHO BHJETH, YTO OH
cpasumrenbHo BeicoK. Ilepexon or kambmma Ca=40 x Ti=50 ouenp
Geicrp, a or Ti=50 k V=51 ouensr Mal u ecam OH THTaH oGmamamn
B [eMCTBUTEIBHOCTE aTOMHEIM BECOM OKOJIO 48, TO OTHOIIGHWE ero aTOM-
HOTO Beca K BecaM JPYTEX, COCEMHUX ¢ HUM 3JIeMeHTOB, OBLIO GH 6ojee
npaBmiIbHbIM. MosKeT OHITB, BIIpOYeM, YTO OIIpefCleHEe aTOMHOTO Beca
THTAHA He BEPHO elle W IIOTOMY, YTO TUTAHOBEIE COENWHCHHS HCIb3sl
C YBEPEHHOCTHI0 HOJYYATH B COBEPIIEHHO YMUCTOM BHAe [0 HEPE3KOCTH
CBOICTBA THTAHOBOM KHCJIOTH. TOXBKO W ecTh ABe (ODPMBI, B KOTOPHIX
TUTaH OTHedsieTcss 0cOBEHHO X0pOmIo OT IoaMece#, a WUMEHHO — JIeTy4ymi
XJOPHCTHH THUTaH, HO B ¢opMe JIeTYyYUX COeJUHEHUH, KOHEYHO, CINe
HA pa3y HE YHaJOoCh IOJYYATH KaKoe-auOO BelecTBO B COBEPIICHHO
gmcToM BHAe; Apyrad ¢dopma ects TiK2F$, wo rtakme dopmmr gact m
skacmnmumii. Bomee [53] Toumble ONHITHL B OIpefeieHun aTOMHOTO Beca
THTaHa BO BCAKOM clydae ObuIm 6B He JmmeHbl GOJBOIOTO mHTEpeca *.

IIpmBesenHble BHIIe yKa3aHWA HAa CBOHCTBA OKHAJAEMBIX DJIEMEHTOB,
KOHCYHO, HUKOMY He NOKa)KyTCA JTUNICHHHME TBEePAKIX OCHOBaHWIA, #
ObI0 OBl HeMaJIOBa)KHBIM TIpmobpeTeHmeM IJIA TeOPETHISCKOH CTOPOHEBE
npenMera, ecarm OH XOTA OJWH W3 OKEATAEMEIX 3JCMEHTOB ORI ¢ IOJO-
SKATEJIBHOCTBI0O OTKPHT UM CBOHCTBA €TO OKa3ajddch OH TAKAME, KaKAMH
MO;KHO NPeJCTAaBUTH WX cebe IPH CpaBHEHWAX, OCHOBAHHHKX Ha €CTECT-
BeHHO! cmcTeMe, B KOTOPYIO JOJIKHO PAaCHOJOKATH BJIEMEHTH II0 Beld-
ymHe WX aTOMHOTro Beca. Ho KpoMe 3TmX, HECOMHEHHO BO3MOJKHEIX W,
BEePOATHO, ellle TOJNBKO He OTKPHTHIX, 9JIE€MEHTOB, ecTh LCJBIA PAX APY-
IAX, caMoe CYIIeCTBOBAHIE KOTOPHX [0 HEKOTOPOI CTEIeHU IMOJABEP;KEHO
ele COMHEHMIO, OTOMY YTO HAM BOBCe He M3BECTHA OPHPOAA TeX CH.l,
KOTODHIC IIPOM3BOAAT TaK HA3BIBAGMYI0 3JIEMCHTapuyl GOpMy MaTepud.
Cynuth 06 3iMeMeHTax, CTOAINUX BHYTPH CHCTEMHl B TeX Ipenelax, AJs
KOTODHIX W3BECTHH Yy’Ke MHOTHE JJCMEHTH, MHl AMEeM MOJHOe IIPano;
HO HeJp3f TOTO jKe CKasaTh 00 34eMeHMAX, O0AHCCHCMEYIOWULT NoMe-
wamvcs 8 Kpallnuxr vacmsar cucmemsl. Moyker OHITH HEKOTOPHC PaBHOBC-

* WUnsmennii 'epmana MoeT OBITH eCTh SKACHIIANMM, 8 0 49eM g DpegmoAaraio
COOOMMUTE BHOCENCTBHAA,O
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cds, T. €. HEKOTOpPHE aTOMOJOTA, IIPOCTO HEBO3MOKHEI, TOYHO TaK, KakK
¥ HEKOTODHE WIEHH TOMOJOTHYECKUX DPANOB, IPH BCEX YCIOBHAX, IO-
TpeOHHX AJaA mX oOpa3oBaHuWA, He NOJNyyaloTcd, a NMepPexOofAT B Apyrue,
fosee mOCTOAHHKEE MOJEMepHHe 7 mHHe Popmbl. TakoB, Hampumep, me-
tuneH. TouHO Tak e, MOMeT OHTH, HEBO3MOKHEI DIEMEHTH ¢ HEU3IINM
aTOMHEIM BecoM ot 1 1o 7, T. e. 3aKII0Ya0IIUAECS MEKIAY BOXOPOIAOM M JIH-
tTuem, u 3meMedTH u3 VIII rpymnne ¢ aromuEIM Becom owroxo 20, T. e.
moMeljapIEecs MeXIy (TOPOM H HaTpHeM, KaK DJIeMEeHTH YKele3HON
I'PYOIH IOMeINAalTCA MeKAY MapragieM u Mefbo. O6painy eme opu 3TOM
BHUMAaHEe Ha TOT Pa3WTEJIbHHIH QaKT, 9T0 B CHCTEME DJIEMEHTOB HEIHE He-
nocTaeT Kak pa3 17 asmemeHTOB (T. €. IIeJIOTO ABYPALHOTO MEPUOa), HMEI0-
mux aToMubli Bec ot 138 o 182. Ito aABIEHWe efBa M@ caydaiiHo, MOTOMY
YTO KaK MeKAy DJIEeMEeHTaMW ¢ MEeHBINNM ATOMHHEM BECOM, TaK M MEHIY
dJleMeHTaM® ¢ OOJIBIIMM aTOMHBIM BeCOM HaM W3BEeCTHH yike BecbMa [54]
MHOTZe 4ieHH. B 9TO mpocTpaHCTBO, OZHAKO, MOHeT OHTH, OyAyT IO-
MeNIeHH XO0TA HeKOTODPHIe NepUTOBble MeTaJLIbl, IOTOMY 4TO IpPUAaB OGBIK-
noBennoli mx oxmem coctas R203, unm RO?, MbI momyumm A mx atoma
Bec ot 140 mo 180, ccau m3BecTHEIE HEIHE OUPeNeleHAs WX DKBUBAJCHTOB
HOCTATOIHO TOUHE. VI3 51eMeHTOB ¢ MaJIbIM aTOMHEIM BE€COM MOKHO JKIaTh
aiemeHdTa, 60Jee aHAIOTWIECKOTO ¢ MaprafniieM, 9eM PYTeHIH, U IprHajJIe-
JKaIero K mMIaTWHOBOU Tpylme, AMeIIero MeHbLIIHHA aTOMHHA BecC, 4eM
pyrceuuii, a mmenno — oroxo 100, m ormocameroca ¥ VII rpynome, cmo-
cobuoro gasath coab KRO?, cxomuyio ¢ MapraHNOBOKAJMEBOK COJbIO.
MosieT GHITH TaKIKC CYIIECTBYIOT DJIEMEHTH W aHAJOTMYECKHE C HATPHEM
m3 | rpynme m obiaapgarplnue aTOMHEIMEA BecaMd, OJIU3KUME K MCAW T
cepebpy, XOTA 9TH MOCJIETHME METAJJH u crnocoOusl o6pa3oBaTh, Kak
uatpui, coeguuenuss RHO, RCl 7 1. n., a moromy, MoseT OHTE, B cOCTaB-
agior nepexonm or diemenToB VIII rpynowm k saemenram Il rpymmm.
Mexny TamenbMu MeTajIaM®|, T. €. IMeIOI(UME GOJNBIION aTOMHHEIHA Bec,
MOKHO OJKHJATh 3JIEMEHTa, aHAaJIOTHYECKOr0 C TEJIypoOM X MMeHIIero
aToMHBIl Bec Oonbmmi, dem BueMyT ©. OE moiaskeH o0snafaTh BIIOJHE
MeTalImdecKUME CBOMCTBAMHA, CHOOCOOHOCTHI0 [MaBaTh KHCIOTY COCTaBa
11 CBOMCTB CepPHOM KACIOTH, HO AeWCTBYIINYIO eme 00jee OKECIUTEILHO,
4eM TesqumypoBas Kuciorta. OKmcek sToro aiemenra RO?, croamero Ha

e
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mecre VI—9, momxea yixe, KOHeIHO, GHITH OCHOBaHEEM, JOBOIBLHO HEP-
IrAmYecKAM, IOJOGHHM OKHMCH BHCMYyTa, TAaK 4TO AJd OKmcia coctaBa RO2
3/leCh yiie Helb3d OKHIATh KWCIOTHHIX CBOHCTB, KaKde 3aMedaioTcd elne
B TeJNIyPHCTOHM KHUCJIOTe. ITOT IICMEHT HOJIKEH, KOHeuHo, o6pasoBaTh
I MeTallZIOOPTaHAYeCKHe COeIWHEHWS; BONOPOAUCTHIC COCHMHEHHS I
HEro, BepOATHO, He GYAYT CyINecTBOBaTh, IOTOMY 9TO, IO Mepe IOBHIIIE-
HEUA aTOMHOTO Beca W IIPA YBeJHYEHHW OCHOBHOTO, MeTAJIMIECKOTO Xa-
pakTepa, yMeHbOIaeTcs CIOCOOHOCTH COGNUHEHANA C BOJOPOMOM, KaK 3TO
ME 3aMedYaeM OPH mepexoje OT XJopa K OpoMy B momy. 3aTeM B HEeCATOM
PALY MOYKHO KIaTh elle OCHOBHHIX DIIeMeHTOB, mpmHapmiemamux x I, .11
m I11I rpynnam. Onm [o/&HEL 061aJaTh aTOMHEIM BecoM okoio 210—230.
[lepsuiit 3 umx momsken oOpasosath oxmcex R20, sropoir — RO, a Tpe-
tain R?0%; mepBsiit 6yaer cxofen ¢ IeameM, BTOPO# — ¢ GapueM, a Bce IX
OKMCE MOJKHEL 00JafaTh, KOHEIHO, XapaKTepoM CAaMHEIX DHEPTHIECKEAX
ocHOBaHUi, moToMy 410 @3 aT0or0 paAna (10) maxke m Topmit B cBoeil OKuCH
ThO? oGmapaet ysKe cBOCTBAMHU ACHOTO OCHOBAHHUSA, W JaKe ypaH, CTOSI-
mumit [ 55] B ToM e pamy, B coeM oxkmene UQ?, obaafaeT eme sICHEIM 0C-
HOBHHIM XapakTepoMm. MeXay Topmem m ypaHOM B 9TOM ’Ke DALY MOMKHO
ellle OKUMATH DIEMEHTA TaKKe ¢ OCHOBHBIMY CBOMCTBAMH, XOTs H caabo
Pa3BHUTHIMHA, ¢ aTOMHEIM BeCOM OKOJO 235. JTOT 3JeMeHT HOJKeH 00pa3o-
BATh BHICIOYIO CBOI CTeNeHb okmcienmd cocraBa R20°, xaxk HuoOmi m
TaHTaJ, ¢ KOTOPHIMA OH JOJKeH OHThH anajorudeH. Mosker 6HTL B MIHEe-
paiax, 3aKI0YAIMAX STH JJIEMEHTH, X HAXOAHUTCA HEKOTOPOE KOJITISCTBO
c¢nmabo# KmCIOTH, 00pa30BaHHOM ITUM MeTaJJIOM.

HecATHIM pAXOM OpeKpammaloTCcsi W3BECTHHIE A0 CUX MOP JJEMEHTHl U
eCIW B PAAY THNNYECKHAX DJIEMEHTOB MEl BCTPEYACM MHOT'O KUCJIOTHHRIX
9JIEMEHTOB, 9TO He IOBTOPAETCSA B CAEIYIOIIAX 3aTeM PAAaX, TO B [ECATOM
PALY MH BCTpedaeM MH020 OCHOGHBIL SAEMEHMOE, YTO TAKKe He IOBTO-
pAeTcs B APYrAX pAmax, M3 4ero ecTh IOBOM 3aKJIIOYATH, 4TO 3/I€Ch MBI
yiKe OIE3KA K KOHITY BO3MOKHEIX OpM dJIeMEeHTapHEX coenauenmit. Ilox-
KpellJleHre 3TOMY IPeAI0J0KeHNI0 ellle ABIAETCA B TOM, 9TO THIAYECKHE
3JIEMEHTH OTAMYAl0TCA OT DJIEMEHTOB MepBOTO PAMA, CTOSAIZX B TEX K
rpynnax mo cBoeMy aTOMHOMY Becy, nmpumepHO Ha 16, Torma xak B cie-
OyIOIZX 3aTeM pAJaX 9Ta PasHOCTb HOCTHTaeT 10 25 U gaske Gouablie,
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TOrfa KaK pPa3HOCTh MMy COCe[JHUMW 3JIeMEeHTAME HOCIeIHEX PANOB
OIATH, IO-BHAWMOMY, HHUCIIYCKaeTCHd.

IIpmnoxerme Had9ala NePUOJUYHOCTE K OTHICKAHUIO HEOTKPHITHIX
HJIeMEeHTOB U K OIpefleJeHWI0 NX CBOUCTB, 0 MOEMY MHEHHIO, COCTAaBIAELT
HambosIee Pe3KyI0 GopMy AIA CYEKIeHAA O IMPAKTHIeCKOH MPAMEHAMOCTU
K Hay4yHOH pa3paboTKe XAMUIeCKEX MAHHEIX TeX BHBONOB, KOTOPHE OC-
HOBAaHH Ha €CTECTBOHHOW CHCTEeMe DJIEMEHTOB U Ha COBOKYMHOCTH CBEJe-
HOH, KOTOpHE MH mMeeM 00 HM3BeCTHHIX yiKe siaemenrax. He yBiexasich
IpefCTaBIAIAMICA ¢ IIEPBOTO pas3a JOCTOMHCTBAMEA MONOOHOM CHCTEMEL,
OOKHO OyHeT, OJHAKO, IIPW3HATH OKOHYATEIHHO €€ CIHpPaBeNJImBOCTS,
oo KpallHedl Mepe, TOT'[a, KOT[a BHIBeJleHHHE HA OCHOBAHWH €€ CBOWCTBA
He W3BECTHHIX elle 3JIeMEeHTOB ONPAaBAaIOTCA NEHCTBATEIbHKIM HX OTKPHI-
THeM, IIOTOMY 9TO, HYKHO JKe CO3HATBLCA, 9TO 0 CHX IOP XmMus He 06ia-
lajla CcpelcTBOM IpeRyrajHBaTh CYINECTBOBaHWE HOBHIX IPOCTHX Tel W
eciId mX OTKPHBAJM, TO TOJIBKO IyTEM HENOCPEICTBeHHOTO HAOJIONeHTA.
Iymaro, 910 mpuMeHeHne IPeI0KEeHHOR CUCTEMH DIEMEHTOB K CIMICHT IO
KaK MX caMmX, TaK W cOelMHeHMWM, 00pasyeMbIX UMM, MPEeJCTaBIAET YiKe
7 B HAacCTOAINee BpeMs TaKme BETOMH, Kakux mHe [56] maBaina mm omma m3
TO9YeK 3peHusd, N0 CHX IOp mpuMeHsieMHX B xmmmu. Ho 1A oxonwaTessb-
HOH y6elWTEIbHOCTH B CIHpaBeNIABOCTE 3aKJIKYCHHH, OCHOBAHHHX Ha
NpAMEeHeHAN DTOW CHCTEMHEI, HeOOGXOMWME ellle W HEeKOTOpPHE HOBHE IOX-
Kpelienns, B 0co0eHHOCTH 60see TOUHHIC HCCIeNOBAHAA aTOMHEIX BECOB
HEKOTOPHIX DJIEMEHTOB W OIpefelieHne (U3AISCKAX CBOHCTB HEKOTOPHIX
ax coemmEenni. Horja ske mepmogmaeckas 3aBECAMOCTD CBOMCTB OT aTOM-
HOTO Beca W aTOMOJOTMYECKHEe COOTHOIIGHWS 3JIEMEHTOB MOKHO Oymer
HOJYUHATH TOYHHIM 3aKOHAM, TOTJa MH mpubausumMcA eime 60ee K MOCTH-
JKEHWI0 CaMOHM CYIMHOCTH pa3imdus BJIeMEeHTOB MesRAy co0olo W TOrja,
KOHEYHO, XAMHASA OyeT yiKe B COCTOAHHH OCTABATH THIIOTETHIECKOE IIOJe
CcTaTHYeCKUX MpPEeJCcTaBlIeHUil, TIOCIOACTBYOINAX B HEA HEHE, X TOTAA
SABATCA BO3MOJKHOCTL MOMUMHEHWA €€ AWHAMUIeCKOMY HAmpaBJIeHUIO,
yiKe CTOJb MIIOJOTBOPHO NPUMEHEHHOMY K H3y4eHHI0 OonbmmuCTBA (H-
3HYECKUX ABIeHOM.®

29 Hoabpsa

1870 r. (’KPXO, m. 111, ¢un. 2, 1871, cmp. 25—56)
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INEPUOAUYECKAA 3AROHHOCTb
XUMHNYECKHIX 3JIEMEHTOB ©

[133] IlonATEA U cioBa npocmoe Meao W IJeMEHM HEPEKO CMelLUu-
BaroTcA MeKIy c00010, mogobmo Tomy, Kak mo Jlopana m Hepapa cmewmnm-
BaJIECh Ha3BAHAA YaCTUIA, DKBUBAJIEHT O 4TOM, a MEKAY TeM JJIA ACHOCTH
XUMAYECKHX WAeH W STH CJI0BAa HeOOXOAUMO sCHO pasamuatb. IIpocmoe
meso ecTh BEIECTBO, METANI MJIW MeTAJIOUN, ¢ PAAOM QU3WIecKHX mMpu-
3HAKOB W XWMHOYECKEX peakuwmii. EMy cBoiicTBen wacmuuuuil Bec, co-
Jep:xamuit onwe (kak Hg mam Cd, a BepoATHO w MHOTrEe APYyTHe IIPOCTHE
Tella) MM HecKoabko (S8, S%, 02, H?, CI2, P4m 1. 1.) aroMoB. Ono cmocoGHO
ABIATHCA B M30OMEPHHIX 7 IOJIAMEPHHX © opMax U OTIWYAETCHA OT CIOMK-
HEIX TeJ TOJNBKO TeM, 94TO B IPOCTOM TeJe BCe ATOMEI OJHOPOJHBI.

<HanpoTums) 0 mMeHEM d4eMeHMOE OTIKHO IO Pa3yMeBaTh Te MATePU-
aJbHEIE COCTaBHEIE YACTA HPOCTHIX M CIOKHEIX TeJ, KOTOPHIE UPUIAIOT UM
HI3BECTHYI0O COBOKYIHOCTh (U3MUYECKUX U XUMHUCCKUX CBOHCTB. @ Jic-
MeHTy OTBedaeT momsaTme 00 artome. ¥rae[l34lpom ectb asmemenr,
a yromb, rpaduT @ ajiMas CyTh Teja. IPOCTHE.

B macTosAmeM COCTOAEAM XMMHUS HMeeT TIaBHOI0 IeNbl0 U3yueHme 3a-
BECHAMOCTA MeMJy KODPEHHBIMA CBOWCTBAaME 9IEMEHTOB M COCTaBOM,
PeaKI@AME W cBOWCTBAME TeX IPOCTHIX W CIOKHEIX TeJ, KOTOPHE OHU
o6pa3yior. XuMUKU CTPEeMATCH H3YYATH I BEIPA3UTh OCHOBHEIE CBOMCTBA
3JIEMEHTOB U II0 HEAM IIPeRyTaJRBal0T COCTAB U CBOMCTBA TeJ, 00pasyeMEIX
anemeHTamp. ['oBops, 4To yraepom ucTepexaToMmeH,® jKeJalT BEHPA3UTh
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OCHOBHOE CBOMCTBO aTOMOB yTIiepoja, IpOABIAIINeECI B ero coe-
IVHEHUAX.

W3 Bcex cBOMCTB 3eMeHTOB, MOAJEKAIIAX TOYHOMY H3MepeHMIo,
HaKOMmIcA GOJNBOION 3aIac JAHHKX IMOHBIHE TOJBKO JJA ABYX: IJA aTOM-
HHIX BeCOB W JAJA CIOCOOHOTTH K 00pa3oBaHWI0 Pa3iUYHBIX GOPM cOCmU-
HeHO#, JTa mocaemuss (GopMyiampyercd HEHE B YYCHHE 06 aTOMHOCTH
aneMeHToB. V3yduenme rex ¢msmuecKmX CBOMCTB (lampumep, CUEIICHUH,
TeILIOeMKOCTel, IIOTHOCTel, IoKa3aTeaell IpeJoMIeHns, CICKTPAaTIbHBIX
ABJICHAHN W T. I.), KOTOPHe cO00IMAl0TCA 3JIeMEHTaMA CBOUM COeIIMHEHUAM,
HEIHE eIle HC HAaXOJUTCA HA TAKON BHICOTEG TOYHOCTH W OOIOHOCTH, Kakad
nospoamiaa OH CO3[aTh U3 dTOM 06JACTH CBeJeHWH Ieayl0 HAYYHYIO CU-
cremy. Wmeomumeca 3meck cBefeHnd O CBOMCTBAX 3JEeMEHTOB CTONb elde
OTPHIBOYHEI, YTO He MOIYT UTTH B Dapajljiels ¢ TeMHA 3HAHAAME, KaKde
JOCTHETJIZ y’Ke 110 OTHOUICHMI0 K M3Y9YeHHI0 aTOMHEIX BeCOB H aTOMHOCTH
{Werthigkeit) smementoB. Tem He MeHee U3BECTHO, YTO MHOIHC HCCIEHO-
Barelum © ycmeim y)Ke cOTJIACOBATh KaK (U3WIECKEE CBOHCTBA MEMKMIY
€00010, TaK W WX COBOKYIHOCTH C ATOMHEIMA BeCaMd 3JIEMEHTOB, a 0CO-
0eHHO ¢ YaCTHYHBIMA BecaMU WX cOefWHeHWU. Bajkmoe mpemmyinecTBO
H3ydeHHA (U3MYECKAX CBOMCTB DIEMEHTOB COCTOUT B TOM, 9TO OHI HOJ-
JeKaT yRoOHO TOYHOMY H3MEPEeHHI0, a O TOH MOJb3e, KAKYH M3BJEUeT
XUMHA U3 Pa3BATHA 3TOH 9aCcTH, MOKHO CYy[JUTh yKe IO TOMY, 9TO U B Ha-
crosamee BpeMa camele mo[135]asaTna 06 aToMax @ yacTHI@X OCHOBHIBAIOTCA
IPenMyIIeCTBEHHO Ha M3y4YeHUW (U3UYECKEX CBOMCTB IIPOCTHIX WU CJIOMK-
HHIX TeJ.

Kpome 3Tux mocTynmHHX 105 m3MepeHUs CBOMUCTB, 3JeMeHTH 00IaganT
elne PASOM TaK Ha3EBAaGMBIX XVUMUYECKAX CBOMCTB, O CHX IIOP He IOJe-
JKalIX TOYHOMY W3MEpPCHUI0, HO XOPOIIO INOHMMACMEIX XUMHOKAMO X1
Cy;KalAX OJsi XapaKTepUCTUKK 3JeMeHTOB. TaK, ONHE 3JeMeHTH 00-
JagalT OCHOBHEIM XapaKTepPOM, ¢ BOLXOPOAOM He COeJUHAIOTCA, C KHCIO-
POAOM [AIOT TOJIBKO OCHOBAHHUA, C XJODPOM COJH, a [PYTrHUe COefmHAIOTCA
€ BOJOPOMOM, CIOCOOHEI HaBaTh TOJIBKO KHCJIOTH, ¢ XJOPOM JAlOT XJIOp-
AHTUPU/B], 9TU HA3HIBAIOT KHCJIOTHEIMU dJIeMEHTAMH; TPEThU 3aHEMAIOT
CPeimHY MeKAy NMepBEIMZ JBYMA; YeTBepTHe B BHcHIZX GopMaxX IpHEAAIOT
KOCJOTHEIM XapaKTep, B HE3MAX — OCHOBHOH. CdmTaloT aTm cBodcTBa
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3a KadeCTBeHHHIe Pas3imius JJIEMEHTOB, KOHEYHO, TOJBKO IIOTOMY, 4TO
nX He ymeeM eme m3MepATh. Cioga e OTHOCATCA W Te CBOMCTBA dJIEMEH-
TOB, KOTOPHE IPHANAIOT AX COCAWHEHASM Pa3HYI0 CTeleHb IOCTOSHCTBA.
Tak, ecTb dIeMeHTH, KOTOPHE CO BCEME APYLUME RAIOT CPABHUTENbHO
JIETKO pasjaraeMule CIOKHEIE Tella, a JJIA COOTBETCTBEHHHIX COCUHCHUM
OPYTHX 3JeMEeHTOB Te jKe pa3lOoKeHHA HEBO3MOKHO BOCIPOW3BECTH.
OtcyTcTBUE H3MEpPOHEA STHX CBOMCTB JeaeT HX HeMPATOXHKMIY i 0606~
IMeHrms XWMOYeCKAX CBEJEHWH; cOOOpaKeHWs, INOCTPOEHHEIE HAa OJHEX
9THX CBOHCTBAaX, Bcerga OyAyT cTpajgaTh MATKOCTHIO, HO HX HEJh3s yIry-
CKaTh W3 BUAA, HOTOMY 9TO MHOTHE CTOPOHEI XAMAYECKHAX SABJIeHHE 0606-
mamoTcd npu mx momomum. V3BecTHo, 4TO B IpeskHEe BpeMs, 0COOEHHO
Bepuenmycom, »TH CBOHCTBA SJIEMEHTOB CHY;K@a#m OocHOBHHEIME [136]
UX IpU3HaKaMZI © B 3IEKTPOXHMUYECKOHA CHCTEME.

IIpm sxenanmm 0600muTE cBOHCTBA DIEMEHTOB, OABEPIHYTH HX CTPO-
rOMYy H3y9eHUI0, MONYCKAIoeMy IpaKTAYeCKne BHBOIH W XAMHUYECKOE
npefcKazadue, He00X0MAMO IPHHATH BO BHIMAaHWe KaK 00Ique cBOicTBa,
mpwHaJJIeKalEe TOM IPYIIle 3JeMeHTOB, K KOTOPOU OTHOCUTCA JaHHEIA
73 HOX, TaK 1 AHAVBUAYAJbHEE ero CBOMCTBA, a B OCHOBY TaKoro 0606-
MeHAs NOJIKHO TOJOKHATH TaK0e CBOWCTBO, KOTOPOE MOMNJIEKAT TOYHOMY
m3Mepennio. TakaM CBOHCTBOM 3JIeMEHTOB He TOJIBKO HEIHE, HO W elle H
Hagoaro Oymer mX aToMubi Bcc. Hamm mpefcraBienms 06 aTOMHEIX
Becax IOJIyYMIH, 0co0eHHO B IOCIefHee BpeMs, 6Iarofapsa OPEMEHEeHAIO
3akoHa ABoraspo u Ammepa m Omaromapa ycunusam Jlopama, HHepapa,
Penro, Pose m Hausmnapo, Takyio HeswGieMyl0 TBEPAOCTb, 4TO MOKHO
C YBEDPEHHOCTHI0 YTBEPKAATh, YTO IPH BCeX MAJbHENIIWX MepeMeHaX
B TEOpeTHIeCKHX IIPENCTAaBIeHUSAX XUMHUKOB — IOHATHE 00 aTOMHOM
Bece (KaK O HAaWMeHBIIEM KOJIMIECTBe dJIeMEHTa, BXONAMEM B TacTHI[H
ero coefmHeHWH) JJIEMEHTOB OCTaHeTCA Hem3MeHHHIM. CaMoe Ha3BaHUe
(aToMHH Bec) 3ariIo9aeT B cebe, KOHEYHO, THIOTE3y 06 aTOMHOM CTpPOe-
HEW Tell, HO 31eCh MfeT pedb He O Ha3BaHUW *, a 0 MOHATHM, KOTOpOe AM
ycioBleHo o3HadaTh. CpaBHeHUE JIEMEHTOB 10 X AaTOMHOMY BeCy MOKeT

* Mgue KameTcs, 9T0, 3aMeHAsl Ha3BaHUe «ATOMHEIN Bec» Ha3BaHMEM «diIeMEHTap-
HHH BeC», MOKHO JOCTHYL YCTPAaHEHWs IpPeCTaBleHHsa 00 aToMax, Korjga pedsb HAer
00 5iaemeHTax.
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NPATOM IIePEeBECTH XWUMAYeCKUe O HUX CBEJeHHUA HA MOYBY MeXaHWIecKHX
3HAaHOH, a IOTOMY MHe KamkeTcd Hamboiee eCTeCTBEHHHM ¥ ILIOAOTBOP-
HHIM WCKATh 3aBUCHMOCTb OPYIHX CBOUCTB 3JEMEHTOB OT HX ATOMHBIX
BecoB. [137] OTricKanme 9TOH 3aBUCUMOCTH COCTABJISAET, 0 MOEMY MHEHHIO,
BaskHEelmyIo w3 3ajmad xmMmum <Gyayieroy ©, G aTom 3ajgadero, 1Mo cBOCH
TEOPeTHIECKOU Ba’KHOCTH, MOKeT PABHATHCA TOJNBKO U3ydeHMe M30MEepOB.
B npepnaraemoil craThe [OJIKHO BHAETh IONBITKY YKAa3aHOA CBA3K
ATOMHEIX BECOB DIEMCHTOB ¢ HEKOTOPHIME [APYTOMH WX CBOMCTBaMHU,
0c00eHHO e €O CHOCOOHOCTHI0 MX NaBaTh COeAHEHUA H3BECTHHX (HOpM.

Jra mociaegHAA CIOCOOHOCTH, BEHpajKeHHAs yie SICHO W B LPEMKHCC
BpeMda, ¢ 0CO00H OIpefeNnTeTbHOCTUIO CTAJMa BEIPAKATEHCS B IOCIEIHCE
BpeMs B YIeHHUAX O Hpefielie XAMUYECKUX COeTUHEeHHE, 00 aTOMHOCTH 3JIC-
MEHTOB U O CBf3W aTOMOB B coenuHeHmsax. DopMH coeqmHeHu dieMeHTa
R ¢ ppyrmmum anementamm <X—> RX, RX?2 RX3. .. nassBanuce [lann-
TOHOM @ coefWHeHWSME B KpaTHHX mpomopumax, Hepapom — Tn-
1aMu, a HEHe, IPYU UX IOCPeACTBe, ONPeAeIAI0T TAK HA3EIBAEMYI0 aTOM-
noctp, miam Werthigkeit saemerntoB. IlaTkocTs <HEHEe pacmpocTpaBeH-
HOrO> y4eHuA 006 ATOMHOCTH BJIEMEHTOB, NPOMCTEKAIINAsA OTIacTH OT
CIWSIHWA 3TOT0 Yy4eHHA © ¢ IEIOTeTHYECKAM IpefcTaBiIeHUEeM O CBA3IL
9JIEeMEHTOB 4aCTHI0 CPOMCTB, OTYACTH OT HEJABHOCTU IPUMEHEHHSA 3THX
HadaJ B XMMHOMW, 3Ta DIATKOCTH SACHO BHUJHA B TOM, 4TO HajKe IJId TaKWUX
saementoB, kak Na, Cl, S, N, P, Ag cymecrByeT BO B3TIAmaX Xn-
MUKOB MHOIO pasHOpedmi. OgHH CYATAIOT ATOMHOCTH — IOCTOSHHEIM,
a [pyrde W3MeHIHBEIM CBOMCTBOM aTOMOB. JTa IIATKOCTh B yUeHHH 00
dopMax coefWHEHWU 3JEMEHTOB IPOWCXOAWT, IO MOeMYy MHEHUIO, OT
TOr0, 9TO 9TO CBOHCTBO 9JIEMEHTOB M3yYaJOCh O CHX IIOP <OJHOCTO-
porHe,> 06e3 BCAKOH CBABH ¢ JPYIEMHA CBOHcTBamd diemeHTOB. Ilo-
JI0KUB B OCHOBAHWE M3Y4eHAS KOPEHHHX CBOWUCTB DJIEMEHTOB HX aTOM
HEe Beca, MEl MOJKeM, KaK A IocTapaloch IOKa3aTh gajlee, YCTPAHHATH Te
HefocTaTKA B yaennu 0 [138] dopmax, xaxme BHECEHH B XWMUIO T'OCION-
CTBYWOIIEM HEIHE ydJeHmeM 00 aTOMHOCTE 3JeMeHTOB.

Bor Te 3amaum, paspemenue KOTOPHX mpecieayercs maoo ¢ 1868 roxa,
KOTZa A cTaJ m3[aBaTh cBoe coumaenne «OcHOBH Xummmm», <BHI, 1>, u
B IpefilaTaeMOdl cTaThe A HU3I0KY pe3ylbTaTH, MOCTHTHYTHE MHOIO
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B aroM orgHOomenmm *. Vcropmueckwm, HadaloM [ cOMMKeHWA pasHBIX
CBOMCTB 3JIEMEHTOB ¢ MX aTOMHEIME BECAMHI CIYKHJIO YTBepPIKIeHWe ecTe-
CTBEHHHIX I'PyII, HaIpUMep TaJodfOB, INEJOYHBIX W INeJOIHO3eMeTIbHEIX
MeTaJlJIOB, aHAJOrOB Cephl WM a3ora ® T. I. O6pasoBaHH 3TH I'PYIIEL IO
CXOJ[CTBY DJIEMEHTOB BO MHOTMX OTHOINEHWAX, HO 3aTeM MHOTHTe MCCIEeH0-
partenu, ocobemno ke Gladstone, Cooke, Ilerrenrogep, Kpemepc, [roma.
Lenssen, Odling m gpyrze OTKPHLIE IPOCTHIe ¥ HTPABHJIbLHEIE OTHONICHUA
MeKIy aTOMHHIMA BeCaMHW 3JIEMEHTOB OAHOM TIpymmbl. IJTU OTKPHTHA
3aCTaBHJIM CPABHATH YJEHH OJHOM I'PYHOOH ¢ TOMOJIOraM®, W 9TO IO-
CHYKHMIO B3afaTKOM TOTO0 XWMEKO-MEXaHWYECKOIr0 IpejCcTaBiIeHUs 00
3JeMeHTaX, <O CIOMKHOU IIPUPOJEe aToMOB,> B KOTOpOe Bepur 00Jb-
MIHCTBO XWUMWKOB, HO KOTOPO€ OCYIIECTBUTH W IIOHEIHC elfe He OBLIO
Bo3MOKHOCTE ©, Bce 3aMedenHble OTHONIEHWSI B aTOMHBIX Becax aHaJo-
TOB He IPWBEJIHW, OMHAKO, NO CHX IIOP HE K OJHOMY JOTHYECKOMY CJef-
CTBHUIO < XHMO9eCKOMY IIpefCKa3aHWi0>, He NOIYYWIW Aake W IpaBa
IrpaKNaHCTBa B HayKe IO NpUYFHE MHOTEX HeZOCTaTKOB. Bo-mepBsix.
He ABHJIOCH, CKOJIBKO TO MHE W3BECTHO, HH OAHOTO 0606menws, [139]
CBA3HIBAIOINETO BCe M3BECTHHIE €CTeCTBEHHBle I'PYINIH B ONHO IeJa0e, U
OTTOT'0 BHEIBOJH, CHAeJTaHHbIe NJIS HEKOTOPHX <4JeHOB) rpymi,® mpex-
CTaBJIAIACh HEOOBACHAMBIM H HEOKUJAHHEIM ABJIEHEEM, O KOTOPOM
Strecker B 1859 romy cupasemgmmso samermi (Theorien und Expe-
rimente zur Bestimmung der Atomgewichte der Elemente, p. 146):
«Es ist wohl kaum anzunehmen, dass alle hervor gehobenen
Beziehungen zwischen den Atomgewichten in chemischen Verhilt-
nissen einander &hnlicher Elementen bloss zufdlig sind. Die Auf-
findung der in diesen Zahlen durchblickenden geseizlichen Bezie-
hungen miissen wir jedoch der Zukunft iberlassen. . .»®. Bo-BTopsix,
3aMedenH Obltm Takue paxrH (maa Mn, Fe, Co, Ni, maa Pd, Rh, Ru,
naa Pt, Os, Ir), rome cxopgmble saeMeHTH mMelum GiIn3K@e aTOMHBIE Beca.
B BriBOfie mM03TOMY MOKHO OBLIO TONBKO cKas3aTh, YTO CXOACTBO 3JEMEH-
TOB CBSI3aHO WHOTJA ¢ 0JIM30CTHI0 ATOMHEIX BECOB, & MHOT/A C IIPaBHIbHBIM
BO3pacTaHUeM MX BeJIUYWHH. B-TpeTbmx, MeKIy HECXOAHHIMH dJIEeMeH-

* Hcropuieckme W mHoJleMHYeCKMe 3aMedaHMs, Kacalollmecs ITOrO IpeiMera,
noMeniensl Moo B «Berliner Berichte», 1871 ¢348.> ®.
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TaMO W He WCKAJW Jayke KaKmX-TuU0O TOYHHIX W IPOCTHX COOTHOIISHUH
B aTOMHHEIX BecaX, a TOJBKO DTEM IYTeM W MOKHO OBLIO Y3HATh IPABHUIb-
HOE COOTHOIDEHWe ME)KJy W3MeHeHTWeM aTOMHEIX BecoB H APYTWX CBOHCTB
aneMeHToB. OTPHBOYHOCTD JOOBITHIX Pe3yJbTAaTOB fetalla WX MaJjo IpH-
TOAHEIME [JIsI TeOPeTHYeCKOTO IpOoTpecca XWMAU, HO B HHUX, IO MOEMY
MHEHZI0, JIeKUT 3aJI0T BaKHBIX YCIeXOB B XWMAW [JIsI IIOHEMaHUA IIO-
HbHIHe TaWHCTBEHHOH AJIA HAaC IPHPOAHI 3JIEMEeHTOB.

W3anaraemele najnee m IpuMeHUMEe KO BCeM 3JIeMEHTaM COOTHOIIEHUA
Me;KIy CBOMCTBAME W ATOMHEIME BeCaMU 3JIeMEHTOB f HAa3HBAK 30KOHOM
Tnepuoduurocmu, MOTOMY YTO CYINeCTBYIOINAA 3/ech 3aBUCUMOCTL IIPef-
cTaBiasgeT (opMy IepHOAWIecKON QyHKIWH.

[140] 1. CyuiHocTh 3aKOHA HEPHOTMYHOCTU

Mesxny smemenTamzm ¢ GOJBIIMM aTOMHEIM BEeCOM [AaBHO 3aMeYeHB
aHAJIOTU TAKUX 3JEMEHTOB, KOTOPHX aTOMHbIE Beca MMel0T TOPas3fio0 MeHb-
myio Benmumny. Tak, Hiayce samerwmi, uto Os, Ir, Pt, mmeromume aToMHuEIA
Bec orouo 195, amamormann ¢ Ru, Rh, Pd, koToprx atomusii Bec <3Ha-
quTenbH0 Menbme uwy 6am3ox K 105. MapumubsiK BECTaBIJI aHAJOTHIO
Ta=182 m W=184 ¢ Nb=94 u Mo=96. CoorsercrBenno Au m Hg
BeTpedaroTea gderkme anajgord Ag m Cd u eme Gosee derkme Cu m Zn.
Ilesmit m Gapuit — aHajNorzm Kajauma W Kauabnud B T. . CpaBHeHHS 3TOTO
POda JeTKO HPUBOAAT K KENTaHUI0 CIMYATH BCE DIEMEHTH MO BelUYMHe
AX aTOMHOTO Beca, W TOTHA TOTYaC 3aMedyaeTcd [Opa3dmTelbHAA HPO-
C€TOTa OTHONIGHNH, sICHO BUJHAS W3 IPEMepa, 3aKJI09aiolnero B cebe Bce
HaumboJiee JerKme 9JIeMEHTH, ¢ aTOMHEIMA BecaMz ot 7 mo 36, pacmoio-
JKEHHBIC 8 ApUPMemuueckom nopsdke NO eeAudUHe UL AMOMHBIL BECO8:

Li=7 Be=9,4 B=11 C=12 N=14 0=16 F=19
Na=23 Mg=24 Al=27,3 Si=28 P=31 S=32 C(Cl=355.

C u3MeHeHHeM aTOMHEIX BeCOB IOCIEN0BATEIbLHO W MPABHIBHO H3ME-
HseTcAd W (Jajke NEPUOJANICCKH) XapaKTep dJeMeHTa W HOPHUTOM B 00emX
CTPOKaX OJWMHAKOBO, W IIOTOMY B KaKIO#A CTpPOKe COOTBETCTBEHHEIC
qnenn cyTh amasorm: Nau Li, Mgu Be, C uSi, Ou SuzT. n. CoorBer-
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CTBeHHHE DIIEMEHTH 06erX CTPOK AT COeMWHEHWS ONWHAKOBHX (OPM,
EMeI0T, KaK TOBOPAT, OJHY W Ty ’Ke aTOMHOCTh, W, YTO BCErO Bajkuee,
Hepexofl OT OJHOIO UieHAa K APYTLOMY B 9TOM OTHOWIGHWH IOMYMHAETCA
IPaBUIbHOCTH, 3aMeyaeMoli IpH CIMYeHUZ BOMOPOTHHIX M KMCIOPOTHEIX
coelmHeHN 3aeMeHTOB, [141] m »ra mIpaBEIBHOCTH, MOKa3kIBaeT CO-
BEePIIEHHYI0 €CTeCTBeHHOCTH BHIMIEIPUBEEHHOTO COMOCTABJICGHHS W OT-
CyTCTBHE IIPOMEKYTOYHHIX uJeHOB. TakK, ¢ BOJOPOAOM COENWHAITCH
TOJBKO IOCJe[HAe YeTHpe uieHa, W dJiemMedT R o6pasyer:

— — - RH* RH3® RH? RH.

IlpounocTs miau pasmaraeMoOCTh OT pA3HHX [eATeNeld, KUCTIOTHEE
CBOiiCTBa, WJIE COOCOOHOCTH BOMOPOKA 3aMEHATHCA METANIAME W TOMY
momoGHEle CBOWMCTBA 3THX BOJOPOMECTHIX COeJUHEHWU WM3MEHSIOTCS IO
CJIeOBAaTeJIbHO W NPABUIBHO (,COOTBETCTBEHHO OTHOCHTEILHOMY MECTY
aaemMeHTOB B paAnax ). Tak, HCl ects acuad KucaoTa, TelI0 09eHb IPOYHOE,
H?2S ects kucaora yse cmabad, mapom pasmaraemas, a B H®P xuciaort-
HHIX CBOMCTB Y’KC HeT, pa3jaraeMocTh yBelIUdYUJach W 3TH CBOWCTBa elne
acuee B HSi. Tax Kak ¢ KUCIOPOMOM COENWHAIOTCA 6Ce IIEMEHTH 2-H
CTPOKH, TO HAJ 3TUMU COeHHEHUSAMU BCEr0 BUHee cOTJIache W IMOCTeneH-
HOCTh M3MeHeHUA CBOHCTB DJIEMEHTa ¢ HM3MEHeHHeM aTOMHOTO Beca.

dna cauvenwnsi usbupaem 6e3BOJHEE W gblCULUe OKACIE, HO TOJIBKG Te,
KOTOpHE COOTBETCTBYIOT BOJie, CROCO6HbL Jagambv ¢ Hel0 THAPATHl, a APYT
¢ mpyrom o6pasymoT cosu. Te BHCIIIE OKWCIH, KOTOPHE OTBEYAKOT Iepe-
KHCH BOOOpPO[a W IO ¢cBOMcTBaM U no cocraBy (mampmmep, Na202), sgecn
e OPUHATH BO BHUMAaH@e, IOTOMY YTO HEMHOTTE TOJIBKO 9JIEMEHTH HaioT
nogoOusie coenumuenusa. [lJA ceMuw 3JIeMCHTOB IIOCJIeNHEH CTPOKE TaKue
BHCIOUE CONeOOpasHble OKWUCIEL CyTh:

Na20 Mg202 Al203 Si20¢4 p205 S208 CI207.
nim MgO una SiO2 mna SO3,

CremoBarensHo, cemm 4wineHam cTpokm [142] orBewaror mociemoBa-
TeJIBHO CeMb OOINEeM3BECTHHX (OPM OKHCIEHHS, YCTAHOBIEHHHX YIKe
m3[laBHA, HO JUIA KOTOPHX II0 CHX IOP He 3aMeYaju elle CBA3H C OCHOB-
HHIME cBolicTBamu aaemenToB. Ilopanox atux cemm opm oxmcaenms or-
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BevyaeT, KaK dTO OYEBHJHO U3 OJHOT'O COIOCTABIEHWH, IMOCTEHEHHOMY
YMeHbIIGHUI0 OCHOBHEIX CBOMCTB M BO3DAaCTaHMI0 KHCJIOTHBIX CBOMCTE.
‘Coneobpasuile Teda, o0pa3yeMEIC DTHMU CEMbI0 (GOpPMaMH OKWCICHWUS
B HOPMaJbHOM CBOEM COCTaBe, CYTh:

NaX MgX?  AIX3  SiX¢ PX5 $X6 CIX7
manp. Na(NO3); MgCl2; AI(NO3)3; Si(KO); PO(NaO)3; SO2(NaO)2; ClO3(KO).

Te saeMenTH, KOTOpHe oO3uauyednl uype3 X, moryr 6mrs=H, ClI,
NO3, OH, CH3, K, OK a 1. n., m, kpome Toro, X2=0, S, SO%, CO® u T. 1.
Tax, ¢opme PX?® orseuaror: PCl5, POCI®, P205, PO(OH)?, POH(OH)?,
POH?%(OH), PH*J, PEt®HJ m r. . © B cocrase ruapaToB Takie BHIHA
ocobasl HpPaBHJIBHOCTB:

Na(OH); Mg(OH)?; Al(OH)%; Si(OH)%: PO(OH)%; SO%OH)% CIOXOH).

HKoamuecTBo rmpapokcmia B rmppaTax He IIPeBHIIaeT deThipex, Kak
7 KOJWIeCTBO KUCIOpORa B rmpparax u B okmcaax. RO4, RH4, R(OH)*
CcyTh BHcHme m3BecTHEe opmbl cocamuenwii. Dopme SX© e orTBeuaer
nocrosansoro rugpata S(OH)® (xoTA @ ecTh OCHOBHBIE COJU, OTBEYAIOMuUE
3TOMy TEApary), a m3 Hero ¢ BhigenenueM 2H20 momygaerca SO%(OH)?2,
B KoTopoii, kak B Si(OH)%, B PO(OH)3, CIO*(OH) naxogurca B cymme
Bcero O4

Meskny siemenTamm, pPacHOOKEHHEIMU MO BeJUYMHE ATOMHEIX Be-
COB, IpeCcTaBiAeTCH ACHOe COOTHONIEHUE He TOJNBKO N0 fopMam coemu-
HeHO#, HO W MO APYTUM XHMUIEeCKIM U Pu3udecKmM HpuaHakaMm. B Ha-
Yajie CTPOK CTOAT HamGoJsiee pe3Kkme MeTaJllbl, Ha KOHIle — caMble SiCHEle
[IpeCcTaBUTeN N MeTaJLIONJ0B, MepBhle — OCHOBHEE, mociaemuume — [143]
KUCIOTHHE, cpefHme 00JafaloT U MPOME;KYTOYHBIMA cBolicTBamu. Oc-
nosmble cpoiictBa Li20 u Na?0 sacuee, uem y Beo m MgO, B B20® m
Al20® omm ouens cialsl, BUIHH ye KucaoTHble npusgakn, B CO? u SiQ?
y’Ke BHIEH ONWMH, OmpaBfa cialblit, KwciaoTHHE xapakrep, B- N20°® m
P20°% on ycmnmica eme Goiee, pasuo Kak m B SO3 m B C1207.

YUto0m mokasaTh NOpEMep IPaBUIBHOCTH H3MeHeHUA <QU3UIECKHX)>
CBOMCTB B yKa3aHHHX CTPOKAX, 3J1cCh IPUBCAEHO H3MEHEHUE YeJIbHEX
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BECOB 7 00’beMOB (WIEHOB) © BTODPOU CTPOKH:

Y. Bec Na= Mg = Al = Si= P= S= Cl=
0,97 1,75 2,67 2,49 1,84 2,06 1,33
O6sem aTomMa 24 14 10 1 16 16 27
Yo sec Na20 = Mg202= Al203= 8i20¢t{= P205= $206= CI207=
2,8 3,7 4,0 2,6 2,7 1,9 ?
0O6wem 22 22 25 45 55 82 K

OJleryvyecTs IPOCTHIX TeJa cIepBa yMeHbmmaercs, uga ot Na jo
Si, a moTom BO3pacTaeT; TO JKC [OJ;KHO cKa3aTb 00 OxKmemax —
cpeguze MgO, AI20® = SiO? uemeryum. CoemmHeHUs IIEPBBIX 3JIC-
MEHTOB CTPOKH C [JPYIUME MeTajjlaMH Ha3HBAaTCA CIJIaBaMH, HMCIOT
MeTadnwyecKdmit Bug u cpoiicta. [laxke B docdope u cepe He co-
BepLIeHHO WCYe3JW ITH CBOMCTBA, MOTOMY 4TO (ocdopmeras Meab, cep-
HUCTHIM CBWHEN] W TOMY TOMOOHBIe COEIWHEHHA UMEIOT ele OTYaCTHU Me-
TaINIWYeCKUH BUM, TOAHKO XJIOPHCTEIE METAJIIIE COBEPIIEHHO ¢OICO0pasHBI,
4TO 3aMedvaeTcs yKe W BO MHOIEX (QOCHOPHUCTHIX W CEPHUCTHIX COCHTHE-
HEAX.

B Takme ke TOYHO pAOH WA CTPOKM, OOJlee MIW MeHCE IIOJIHEIC,
pacnosaraloTes W Bce OCTajJbHEE BJIeMEHTH. TakoBa, HampuMcp, CTPOKA
cepebpa: ’

[144] ATOMHHII Bec

Ag=108, Cd=112, In=113, Sn=118, Sb=122, Te=125?, J=127.

IIpmBeny omum yneabHEle Beca MCTAJIOB 9TOTO PSAJa, HOTOMY YTO CO-
OTBETCTBUE APYIWX CBOWCTB C MPeJHAYIICI) CTPOKOK OYeBHAHO 7 0Oc3
JalbHeHnero OO0bACHEeHUS

VYnenbunii Bec

Ag=10,5, Cd=8,6, In=7,4, Sn="7,2, Sb=6,7, Te=6,2, J =4,9.

B maabmelinieM m3I0/KeHUA W B MPHJIaTaeMbiX Ta0MANAX BUHA OpPAMe-
HEMOCTE IOOGHOT0 COMOCTABJIECHAA IJIA 6CeX DIEMEHTOB. ITO HOKa3hBaeT
TCCHYI0 3aBUCHMOCTDH MEKJY CBOHCTBAMA W aTOMHEIMA BeCaMH DJICMEH-
TOR. Ty 3aBECHMOCTb MOKHO OBIIO IpEAyrafblBaTh IO CMBEICIAY yYEHHs
06 aToMax, TaK KaK BeC aTOMOB JOJ)KEH BXOMHTh ONHOI0 W3 IepeMeH-
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HHX, onpefelsomux ¢yaknmio aTromoB. llpusosky aTo coobpakenme mo-
TOMY, 9TO OHO IOCIY/KUIO MHEe PYKOBOLCTBOM AJS OTKPHTAA BHINEYIIO-
MARyTO# 3aBmcmMocTH. llpmpoma Tex ¢yurmmil, KOTOpPHE BBIPAKAIOT
3aBECEMOCTH CBOHCTR OT Beca aTOMOB, KaK BUHO II0 MPEHAYIIEMY O IO
BCeM CIWYeHUAM, Cc/[eJla HERIM MHOIO II0 CIX 0P, IMEeeT I Pa3HEX CBOMCTB
ofiuH o0mmii MpH3HaK, a WMeHHO nepuoduuwocms. Ilo mepe Bozpacranmsa
ATOMHOTI'O Beca DJIeMEeHTH cliepBa MMeIOT Bce HOBhle W3MCHYUBHE CBOUCTBA,
a IIOTOM 3TH CBOMCTBa BHOBb IOBTOPAITCA B H080M nepuode, B HOBOU
CTPOKE U B PAJC DJIEMEHTOB U B TOH jKe IIOCJIEL0BATEIBHOCTH, KaK B IPel-
OIecTBOBaBOIEM psifie. A DOTOMY 3aKOH HePHOAWIHOCTT MOKHO OpMynm-
ponaTth ciegyiommm o6pasom: ceolicmea semenmos, a IOTOMY I CBOMCTBa
00pa3yeMEX IMU IIPOCTHIX W CJIOJKHBIX TeJI, CMORM 6 nepuoduyeckoil 3a-
sucumocmu © om uxr amommoeo éeca.

Temeps Mbl 06paTUMCsI K ONpeledeHnI0 TOH QYyHKIAT, KOTOpass BHpa-
JKaeT 9Ty 3aBHCUMOCTDH, [145] a mMeHHO K OompepgesneHMI0 IIMHE HePUOKA
miad, GamKe Bcero, K OOpefeleHnio UMCIa YIeHOB, BXOAAMUX B HePUOS.
Bripamenme camoil ¢yHRUEE B HEKOTOPHX cJaydadX (Hampmmep, I
¢$opM OKmCIeHrA) IPE ITOM OYEeBHLHO caMo o cebe, a B IPYIAX cayyasax
©¢mo cmX YOp HeT BO3MOKHOCTH HAWTW TOYHOe BBEIpa)KeHWe QYHKIuUH,
KOTOpag TeM He MeHee COXpaHgeT CBOH IePUOMMYECKEH XapaKTepd.

3 npemppymmx CcIudeHUd yiKe BHEIHO  CyINecTBOBaHWe U
cBOMCTBA IepUONa, 3aKIYAlomero IO 7-ME 3JIeMEeHTOB, MOMOOHEIX
nepmony Li, Be, B, C, N, O, F. 31or mepumox nasoses manrvlsm nepuo-
dom, uau padom. Cuumras H npwmapgnemammm 1-my papy, moaydmm,
yro Li m 1. 1. otHOCUTCA KO 2-My psaAny, Na. .. k 3-my m 1. 5. Ho B a1:
PAIE He BMeIMAaloTCA BCe U3BeCTHEIE dJIeMEeHTHL 1, YTO ellle TOPa3f0 BajKHCe,
MeKIy COOTBEeTCTBEHHEIMU WICHAMHO YeTHHIX W HEIeTHHIX PAJOB (HCKII0YAA
IBa IepPBHX <,CM. HEKe)) CYILIeCTBYeT HEKOTOPOe ACHO 3aMedaeMoe Pasiin-
Yie W TOJBKO MKy YeTHHME PARaME ,TaKiKe KaK) I Mey HedeTHHIMU
cymecTByeT Gosee mosHOE ¢XOXcTBO. Jl0CTaTOUHO IpUBECTH KaK IpUMep :

Pag 4. ... K Ca — Ti V Cr Mn
« 5 . ... Cu Zn — — As Se Br
« 5 .... Rb Sr — Zr Nb Mo —
« 7 .... Ag Cd In Sn Sb Te J
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Ynenn 4 m 6-ro0 pama cxomusl MeKxy coboro 06oiee, IeM ¢ WIeHAMU
5 m 7-ro pamos. Mexay mocilefHuME 49jieHAMU YeTHHX PAOB HET TaKAX
MeTaJJIONIOB, KaKme HaXOAATCA B HeYCTHHIX psgax. llocienuue dmesst
YETHHIX PANOB BO MHOTOM CXOIHH (B HU3MUX (OPMAX COeIAHCHUSA)
¢ TepBEIMU uYieHaMuW HedeTHHX psaxos. Tak, Cr m Mn B comx [146] oc-
HOBHHIX OKEcaaX ¢cxoguel ¢ Cu u Zn, Torma Kak DOCHeHMe YJIeHH HedeT-
HHEIX PANOB (TaJIOWAH) Pe3KO Pa3auIaioTcA OT IMePBHIX WICHOB (IMeJIOIHRIX
MeTaJIOB) CIeRYINUX 3a HEMU deTHHIX pAnoB. Ilpmrom mesxnpy mocien-
HOME 9JIeHAMHA 9eTHHIX DPAJOB W NEpPBEHIMEU dYIeHAMH HEYeTHHIX PAMOB,
CyJd II0O CBOMCTBAM H II0O BeJWYWHE AaTOMHOTO Beca. NMOMEINAIoTCA 6ce
3.IeMeHTH, He BMelaloliuecsd B Majable mepuofil. Tak, mesxmy Cr—Mn,
¢ opuo#t crtopomsl, u Cu—Zn, ¢ gpyro#, momxno momecrmts Fe, Co,
Ni, Tak 910 cocTaBiseTcs HEPeXOX CAeNYIIero poja:

Cr=352, Mn=155, Fe=56, Co=1>59, Ni=259, Cu=63, Zn—==65.

Kax spech nocie 4-ro pasa caenyior Fe, Co, Ni,  rak mocite 6-ro pana
nomxHo momectuTs Ru, Rh, Pd, a nocne 10-ro pama Os, Ir, Pt. Takam
obpasoM, m3 JByX MajhX LIePHOJOB — OJHOTO UeTHOTO W APYTOro He-
9eTHOTO — W W3 IPOMEKYTOYHHX, ccidac YOOMAHYTHIX 3JIEMEHTOB CO-
craBlIderca 60abwioli nepuod, copmep:kaiqumii 17 diaeHOB.

YmoManyTHe mepexoiHble 4ieHbl, He OTBedalli@e HE ONHOM W3 ceMU
IpyImn MaJloro nepmoja, obpasyior VIII rpynmy, u wiess 3Toit rpymms :

Fe — 56 Ni=— 59 Co= 59
Ru—=104 Rh— 104 Pd =106
Os = 193? Ir=195? Pt =197

OKa3HBAIOTCA HACTONBKO jKe CXONHBIMU MeEKAYy c00010, HACKOJBLKO
CXOTICTBEHHBl COOTBETCTBeHHEIE WJIEHHl YeTHHX PAMOB, HAIPUMCD, Kak
V, Nb, Ta wam Cr, Mo, W 7 T. @m., Kak BUgHO U3 CIeyIomero:

1) Meranast VIII rpynna Bce ceporo msera m Tyrommasxkum. Ilias-
KOCTh Bo3pacTaer mpu mepexopme ot Fe x Co m Ni, kak B page Ru, Rh,
Pd unm opm mepexome or Os ¥ Ir m Pt.
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[147] 2) Meranasr »tm  0o6IamalOT MaJbIMEA, CPAaBHHTEIbHO [ajke
¢ COCE[THUME WIeHAMH,3 00’beMaME aTOMOB, HALPHEMEp:

O6sBem atoma Cr=7,6, Mn="7,0, Fe=7,2, Co=7,0, Ni=7,0, Cu=7,2,
Zn=9,2. .

O6wvem Mo=11,2, a o6sem Ru, Rh, Pd 6umsox & 9, Ag=10,3, Cd=
=13,0. Toano tak obvem Os, Ir, Pt Gamsox k 9,5, a o6vem W=10,1,
Au=10, Hg=15. 9ra He3HauumTeIbHOCTH OGBEMOB WJIW PACCTOSHEI
<(MeRAY IeHTpaMm) aToMoB IpmpaeT Meralddam VII[-o# rpymmer tyro-
[LIaBKOCTH, CIabyi0 XWMHYECKYIO JEATEIbHOCTD | T, II.

3) 9tm Meranas 00JafaloT B BHCIICH Mepe CIOCOGHOCTHIO. CTYINATEH
O IPOI'ycKATh BOMOPOJ, YTO LIOKA3aHO A HUKKeJIS, MaJlajus, Kelesa
n naatuas <(I'pem, Payuas).>

4) Vlx Bricmive OKHCABI CYyTh MaJ0 SHEPIWYeCKHe OCHOBAHHA WX
KHCJOTHI, JerKO IlepexofdAune B HA3WXe 6Gojlee OCHOBHEE (OpMEL.

5) Tonpko 3meck BcTpewaerca ¢opma RO? mam R208 (oTuero mm
g npunwyHo HasBaume VIIl rpymmur), a mmenso B Bume OsO%, RuO 4%,
Una or Fe x Cu, or Ru x Ag, or Os Kk Au, MH BEJAUM yMeHBIIEHHE B KO-
J@YecTBe KHCI0POJA, COMepsKallerocsi B BHcoieM okmesie. Tak, Fe maer
FeO3, Co roabko Co02?, a Ni Toasio Ni203?; Touno tak me Os gaetr 0s0?,
[r paer m 10 ¢ Tpymom IrO3, Pt ronsro PtO2%. a Au ronsko Au?03.

6) Oum pmaror mpodmble cAHEpPCZECTOINCIO9HEle conm, Fe, Ru m Os
nator apamormamsie K4RCy$; Co, Rh, Ir gaoor conm cocraBa K*RCy®,
a Ni, Pd m Pt — coam cocraBa K?RCy*. [148]

7) Oz © pmafoT OpOYHEE M BO MHOTOM HOXOOHEIE aMMUaIHO-METal-
nmueckme conu. Tak, Knayc noaywmn gasi Rh w Ir conm, coorsetcTByMO-
muze posokobanbroseim RX3 S5NH®, manpmmep RhCI35NH3,

8) Muorume, ocobenno Baiciume, HOPME COSTUHEHWH 3TEX MeTalIOB
OKpallleHH B XapaKTepHble mneta v T. 1.©

910 chelaeTcs SICHEIM M3 ABYX OpmiaraeMuX tabmami. B mepsoit npum-
BEJICHE 9JICMCHTH M WX AaTOMHEIC Beca, pacloJOKeHHHe B Goabmme
oepaofkl, a BO BTOPOHM OHH pacloJiodieHH IO TPyNIaM I pajaM, HO Tak,
4T00OB MOKA3aTh pasindme YeTHRIX W HEYEeTHHIX PAJ0B.

* YHenmesmast kmciIoTa, BepOATHO, HacT FeO%<?).
8 TIlepuoguvyecKHil 3aKOH
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[150) I pumenarue x mabauye I-ot ©. B 3roil rabauue aToMHHNe Beca
IPHBEJEHH A KPAaTKOCTZE B KPYTJIHIX YHWCIaX, TAK KaK B GOJLIIWHCTBE
clydaeB HeT yBEePeHHOCTH He TOIbKO B /eCATHX JOJAX, HO [ajKe
M B HEJHX eJ[MHANAX aTOMHHX BecoB©. 3uHak ?, mocranieHHHH mepen
AHAKOM 2JIeMCHTA, 03HA4YaeT, YTO MeCTO 3JeMeHTa B CHUCTeMe eIe He
rOYHO W3BECTHO M0 HEeTOCTAaTOYHOCTH LCCIeJOBaHMA, a 3HAK? Iocie
BEJIUYMHE aTOMHOTO Beca IOKa3HBaeT, YTo CyUecTBYIOIMre HEHe JaHHbe
HABOJAT COMHEHUE Ha OIpelNeleHHYI0 BeJUYMHY aTOMHOIO Beca, T. €.
JKBHUBAJIEHT dTeMEeHTa OIIpefielieH MOHBIHE HCTOYHO. B rabanne npusemens
Reca aTOMOR, W3MEHEHHHIe COOOPa3HO 3aKOHY IIEPHONUYHOCTE (CM.
rnaBy <d»). Tak, nmecro Te==128. xar pator Bepueamyc m mpyrme,
cromt 1257, Kak ciefgyer IO 3aKOHV IEPHOJUYHOCTH.

(152] IIpumenarue k mabauye 2-oii. B atoii Tabiamie 03HaYeHH pHAM-
¢wiaMu numppamu rpymusl. IlepBEC ceMb #3 HUX COOTBETCTBYIOT CEMH YJe-
vaMm paga, a VI1] rpynma Beimre xapakTepmsoBana. K ueil mpmamcienst
n Cu, Ag, Au, KOTOpHe NPeACTaBIA0T CXOICTBO ¢ e YICHAMH H B TO JKC
BpeMs, CyAsA OO HUSMAM OKHCIAM, MOT'yT GBITb OTHeceuH K I-0i rpymme.
[lepBHie aBa psfa BHIEJIEHH X3 IMPOYMX ION WMENCM THIAYECKEX, 4eMY
NMpEYmEOI0 CIysKat o6cToATeNbCcTBA, fasice O0BACHEHHHE.

YeHH 4YeTHBIX PAOB 06JajamT §0Jice MeTasJIMYECKAM, OCHOBHEIM
XapaKTepOM, 4€M COOTBETCTBCHHBIE YJEHB HCUCTHHIX PSAJOB, KOTOPHIM
cnoicTBen Gosee xucaoTuli xapartep. Tax, V, Nb. Ta m3 getumnx ps-
J0B V-oii rpynow sicuo otamuanTes ot P, As. Sb, Bi, xors Te m gpyrme
natotr Becume okmeasl nupga R20°. Kumeaorsr, 06paaoBaHﬁHe mepBHMH,
MeHee PHEPTUYIBI, YeM Te, KOTOpHe o6pasosaisl BrophimMu., UieHH der-
HEIX PSAOB HC [a0T, CKOJILKO TO U3BECTHO, HE TOJNBKO JeTyYmX BOLOPOJ-
HEIX, HO Ja’Ke U MeTaILIOOPTAHUYCCKAX COeWHEHMI, KaK COOTBETCTBYIO-
mEe 9ieHsl HeueTHHIX psapmoB. M3 atmx mocaemnmx Zn, Cd, As, Sb, Se,
Te, Br, J, Sn, Pb, Hg, Bi npespamenn oanoo6pasusiMm cmocobamn
B METaJJI00pTraHm4ecKme coefmuenws, a moromy In m TI, OTﬁoc;Imuecﬂ
K YHCJIYy TAKHX ’Ke DJIEeMCHTOB, JafyT 6e3 COMHEHHsS MeTajllIoOpraHmde-
ckme coepmucunst [nEt? m TIEt®. W3 uienos e 4eTHHX PAKOB B BECIIHAX
rpynmax HE OfWH He NPEBPAallCH B MCTANI00PTaHUYECKAE ' COIHHEHMUSI .
Monurkn Byxkrona, Karypa m apyrmx noayumrh npm mocpepcrse TiCl?

8*
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aTmIOBOTHTAHECTHIe coenmuenns <TikEt'» Owuim Gesycmemrasi, xora TiCl4
m ouerb cxofen ¢ SiCl* m SnCl4. Beposrtho, cpoiicTBa 00pasyeMmsix
COeIMHEHAHE <IEeTHHX PAJOB> OYAYT cOBepmieHHO OTamyHb oT [153]
o0IMUX CBOMCTB HbiEe N3BECTHHX METAJJIOOPTaHMYECKHX COeIWHEeHMIl,
KaK cBoiicTBa BOmopoadcThXx coemmpenuit Pd, Cu, Nb oramuatorcs
OT CBOMCTB BOJOPOAWCTHX COeJWHEHMIT, 00pa3oBaHHHIX 3JIeMeHTaMA
HeYeTHHIX psgor. OTTOro Majio BepOATHOCTE MMeTh JIeTy4me BOKOPOJIA-
CTHe 3THIOBHE coemmuenaa Zr, Nb, Mo, W, Ur ©,

ITo-smpumomy, cpaBeqIuBOCT)H JeJIeHUS HA eTHble W HEYeTHHIE DAL
Hapywaercst 2-m pagom: Li, Be, B, C, N, O, F, moromy 4ro unenn
ATOTO YCTHOTO psifla 00JAJa0T KICJIOTHBIMEU CBOlcTBamMu, 06pasyiT m
BONOPOAMCTHIE, m MeTa iloopranmueckne coennnennst (BEt3, CEL4=CoH?0,
NEt®, OEt?, EtF), u Me:xny muMm HAXOOsITCA Hae Tas3kl, T. €. OHH
CXO[HBI ¢ HeUYeTHHIMH 3jieMedTaMi. Ho OTHOCMTENBHO DTOTO psifia MOJIKHO
3aMeTHTh: 1) 4TO 3@ HMM HC CIeyCT, KaK 3a APYIMMM YeTHHIME PAJAMM,
VIIT-0it rpymmer, 2) 4T0 aTOMHEIC WX Beca OTIMYAIOTCA OT aTOMHBIX
BECOB COOTBETCTBEHHHIX WIEHOB clefyllmero psma okoxo Ha 16, Torma
K4K BO BCEX CIeyIIMuX pAfax pasiamaue 310 paBHo 20—28 ©. JjneMeHTH
BCeX JPYIEX YeTHHX PAKOB OTAHYAOTCA IO BeJWIWHEe aTOMHOIO Beca OT
3JTeMEHTOB GJMKafIlero K HUM YeTHOTO psfa OKOJo Ha 46, a atm <auxe-
MEHTH 2-T0 PpAJad> OTJMYAKOTCS OT B3JIEeMEHTOB 4-TO pAfla TOJBKO

Ha 32—36:

Li Be B C N O F Na Mg Al Si P S Cl
K Ca — Ti V Cr Mn Cu Zn — — As Se Br

Pazs. 32 31 - 36 37 36 36 40 41 — — 44 46 45

Jd10 06BACHAET KajKylmeecsl OTCTyILIeHue U Jayke HOATBEPKTaeT IiiaB-
HOe Hallle IOJIOMeHHue — 3aBUCUMOCTb M3MEHEHWs CBOMCTB OT H3Me-
HeH:Ws aTOMHOTO Beca. 3[ech MHOe M3MEHEeHUe BeJMYWHE aTOMHOTO Beca,
4eM B APYTEX pAAax, a MOTOMY W OTHOIIeHue cBoicTB [154] muoe. Jire-
MEHTH 2-T0 psifa Toraa 6B mpecTaBIIAIU CXOACTBO ¢ dIeMeHTaMa 4-T0 pAja,
KOTJla IX aTOMHBIe Beca Ohlim OBl ellle MCHee, 4eM B JelCTBUTeIbHOCTH.
PasnocTs 3Ta 3amevaerca maske ui1a Na—Cu m gas Mg—Zn @ oHa mcde-
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3aeT TOIbKO misi P—As, S—Se, Cl—Br, roe @ passocTs aTOMHBIX Becus
A PasHOCTH CBOMCTB BXOMNAT B Te pasMepHl, KaKde 3aMeyaloTCsA JUJIA Hajlb-
gednax auaaoroB. [lo sTtomy 0c060My ABIEHMIO, CBONCTBEHHOMY WICHAM
2-T0 psAja, A W HA3KIBAW UX MUAUYCCKUMU DIEMEHTAMH, K YACTY KOTODHIA
OO BHICKAa3aHHBIM IIpUYMHAM cliejlyeT oTHecTH He Toabko H, wo m Na
g Mg.

Ecawm oTHOmeHWe APYyruX aHAJIOTOB MOMKHO CPAGHUMb ¢ OTHOIICHHEM
4JIeHOB TOMOJIOTHYECKOTO Psifia, TO TUNHYEeCKWe JJIEMEHTHl MOKHO Cpas-
HATH C HU3NIAME IOMOJIOTaMM, AJA KOUX, KaK HM3BECTHO, OTHOIICHHS
APYTAX TOMOJOTOB He mosTopsiiotess Tak, us papma cuupros C*H20
B Hm3meM uieHe H20 m naxe B CH?O ects u Hemalio 0coGeHHOCTEH, HcYe-
3aI0I0UX B BHICIIEX IOMOJOTaX.

IlosToMy HOHSITHO CTAHOBHTCA OTHEIBHOC, CAMOCTOMTEIbHOE MO0JI0-
JKeHWe BOJOPOMa, O0majalolero HU3NIMM aTOMHEIM BecoMm. Cyas 1o
TOMY, 910 coxeoOpasmas ero oxmeb ectb H20, gro ero coam cyts HX,
ero MOJKHO IpruYMcanTh K | rpynne, m GamKaiimmM ero anasiorom GymacT
Na, moromMy d9ro OH, KaK W BOZOPOXN, OTHOCHTCA K HEYETHOMY PSIAY,
k I rpynne. 3arem emy ananorm 6ynyr Cu Ag<zm Au. Bee naTs paior co-
orBercreyomume coepunenuss RO m R20%y. Ecam somopon maer H202,
To m Harpmi obpasyer Na%0? *, pasno u menb Cu’?0? m cepebpo Ag?0?
@ [155] somoro Au?02?y. Ecam mu uzobpakaem okumeb meam CuO, 10
OOMKHH W Ha3BauHele nepexucu m3obOpasmrh HO, NaO, AgO ¢AuO».
[Ipaspa, yro mesxpny CuO u sTWMA HepeKWCAME eCTb TO pas3imdyme, YTy
mepBag fmaer coorsercrBennkie conu CuX?, a Bropme ¢nanpmmep AgO»>
He JaT ©, CKOJbKO TO W3BECTHO 1[0 CHX mMOpP **, HO 3T0 pa3audyme coBep-
IIeHHO coBIajaet ¢ TeM <pasauyuem y Ni m Pdy, aro Cu cregyer <B cu-
creme> 3a Ni, a Ag 3a Pd, a Ni me gaer coxeit NiX*. rorna kak Pd o6pa-
3yer PdX4, xora m mago mpounsie ©.

* lIsBectHO, 4To K naer uepermch KO2. BechbMa mHTepecHO 0Ll MOAPOOHEe i -
CJIelI0OBaTh MepeKnch JuThsd, He Oynaer s oua obiagaTh coctaBoM LiO m ocHOBHBIME,
XOTSI M MaJI0 Pa3BHUTHIMHA, cBoiicTBamE. B 3ToM oTuomenumm m AgO 3aciay:xuBaer
M3y 9eHHs1.

** 1sBecTHO, 4TO mePEeKMUCH HATPHS NPA HeilcTBAM Houa uaeT Na20)J2, semecTso,
c¢xomaoe mo coctaBy ¢ Cu2OCI2,
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lipa B yernom pame ot [ rpynnsr go VIII, mer Bmpgmm Bospacranme
KO.T9ecTBa KACIOPOJa, coeNmusApInerocd ¢ daemenaToM, B VIII ;xe rpynme
aTa cOOcoOHOCTh yMeHBIDaeTcd (CM. BHIIE) IO Mepe BO3PACTAHAA aTOM-
uoro Beca 1 B Cu, Ag, Au oma jgocrmraer minimum, a moTom (B Zn, As,
s Cd, In, B Hg, TI) onate Bospacraer. Urak, Cu, Ag, Au upemcraBiaioT
ABOMCTBEHHOE MOJNOKEHAe <B MEPBOI U B BOCHMOI TpyIIe), KaK 9TO BHI-
paskeHo BO 2-# Tabamme, HO IPW 3TOM B HEUSMIEX CcBOEMX (OPMaxX OHH
cxopun ¢ H, Na ¢(mepBas rpyuma)s. dto ocoGeHHo passmto B Ag, 0 4em
A HeT HY)KIH pacupocTpaHATbcA. CXOACTBO COSNWHEHWH 3aKHCH MENW
@ 30JI0Ta C COEJUHEHUSIME ORHcE cepebpa © TaKKe He MOAJIEKUT HEKA-
KOMY COMHEHMIO, AJ 9ero AOCTaTOYHO camyuTh cBoiictBa CuCl, AgCl
a1 AuCl. Ilpz mexoTopom cxoncrBe aTmX coenmuenmit ¢ NaX. ¢ HX ectsb
a pAx o0men3BecTHHIX pasnamamil, moxobuo Tomy kak mpm [156] cxomerse
rOMOJIOTOB TIIMKOJEBOM KHCIOTH ¢ YTOJBHOH eCTh W HEKOTOpPHe 00Ie-
m3BecTHHe oTamymA. [l Toro, 9ro0H BHCTAaBUTh ACHHIHA IpUMep CXOACTBA
coequuenmit H, Na, Cu (B Bmpme sakucz), Ag mw Au (B BHJe 3aKucH), IpH-
BOWKY camyeHzme OOBEMOB HEKOTOPEHIX COOTBETCTBEHHHIX COeJHHEeHUHA:

V. sec 06mpem 061em 06rem 0061pem
HCl 1,27 29 Na2C03 43 H20 20 H2S0¢ 53
" NaCl 2,16 27 Ag?CO% 46 Na20 21 Na280¢ 54
CuCl 3,68 27 HNO3 41 NaHO 19 Ag?S0¢ 58
AgCl 5,55 26 NaNO3 39 Cu20 25 NaClO3 46

AuCl 9,37 25?7 AgNO3 39 Ag20 28 AgClO? 44

Ono nokasmpaer 0Ju30¢Th 00BEMOB COOTBETCTBEHHEIX COeJAHEHHN
oTEX dMeMenToB. B Toit e dopme coemmmenma Li mw K umeror mame
oobemul. Tax, o6bemnr LiCl=21, KCI=37, LiNO*=29, KNO3%=48,
Li2S0*=50, K2S0*=66. Coemunenuss K Bcerma mMeior Goapmumit 00BeM
(1 Bcerga MeHBIOWH y[. BecC), 9eM COOTBCTCTBEHHEIE COCMUHEHWS HATpPUA
(mmm mutma). Ilpm atom cxomeTne coorBercTBeHHBIX coefqumuenmit Na,
Cu, Ag cymecTByer pe3Koe pasimyve MeTaJJoB. JTO COTJIACHO C pas-
amaneM #x o6wsemMoB. O6bem Na=24, Cu=7, Ag=10. Aroms mepsoro
<fajbIie) ymajedHsl APYT OT Apyra, MOCTyIlHee peaKIWAM, IeM aTOMAI
Cu # Ag. Horma Na coemmusieTcsi, coBepmiaeTcsi CHIBHOe cxKaTme: °
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Tak, 06beM Na=24, a o6pem NaHO=19; 24 o6vema Na mator 27 o6bemos
NaCl, a 10 o6bemoB Ag gator takike 26 o6memon AgCl. [157] B arom,
KaK I BO MHOKecTBe NMOJOGHEIX eMy IpmMepax, BEJHO, CKa3aTh KcTaTH,
ACHOEe I0Ka3aTelbCTBO TON IPOM3BOJIBHOCTH, C KAKOI0 CYAAT IO 06BeMy
coequueHuii 06 o6bemMe cOCTaBHBIX dacTed ©.

B rabanue 1-oi#t scuo, 9ro Gosibinme IMepuoAsl (PaBHO U MaJble, Ha-
ympapomuecsd ¢ Li n Na) naumnaiorcss peskaMu IMeJOYHEIME MeTajaaMu,
4 KOHYAIOTCS PEe3KHMU jKe MO NUMHUYECKOMY XapaKTepy — rajommamu.
JJIeMEeHTHl 9THX TPYIII M3JaBHA, CLIe SJIEKTPOXHMHUKAME, CTABUILCH 110
KOHIIAM CHMCTEeMEl 3JIeMeHTOB ©,

Hexoropyio modio mporpecca 3aKjiogajo B cefe W 3JEKTPOXAMUYC-
ckoe yuenme. [la He mogymalior, ofHaKO, 9T0 5 AyMai0 OIPaBIBIBATHL €I0,
7 9T00H SICHO BHICTABHUTH 9TO, 3amedy, yTo mo Tabaumne 1-0# BOgHO, YTO
HocTeHrme W TepBHie WIeHBl 604bwur nepuodog ofxam 06GIARAIOT PE3KO-
CTHI0 XEMHYECKOTO XapaKTepa, TO eCTh, TOBOPA MpsMee, OHEI OHU JIETKO
A IpU HEBHCOKHX TeMIlepaTypaxX pearupyioT ¢ GONBIIAHCTBOM APYIHX
TeJ U B TO ke BpeMmsA o6aamaioT GJM3KUMEA aTOMHKIMA BecaMd X HEKOTO-
peiMm gpyromuz npmssakama. Tak, C1=35,5 m K=39, samenss somopon,
NpOW3BOAAT MOYTH OfHHAKOBOE yBejmyenme 00BEMOB. Horp;a XJI0p Mme-
TaJCNTAYCCKA 3aMeHsIeT BOLOPO/, TOraa 00beM I0CTOSAHHO YBeJIH‘{HBaeT(‘ﬂ
A TNpPUMEPHO Ha:

O6Bem PH? =110 CSH® =87 C'H® =104
» CAHM'Cl =117 CSH5Cl =97 (C"HCl=110

Pasuocts 06HeMOB - - _

e 7 10 ;

Toyno Tak ’Ke, KOrja BOAOPOJ, KHCJIOTH 3aMeHSETCA KaimeM, Lpo-
MCXOUT BO3pacTaHue 00beMa W IPUMEPHO Ha TY ’Ke BeJIWUWHY :

Omem HCl=29 H*0=20 HNO’=41 H*SO*=53
« KCl=37 KHO=28 KNO’=48 K2850*—=66

<Pa3nocTby 00b-
eM<OB NP 3aMeHe> -
H—K 8 8 7 2X6.,5
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[158] Ilo Benmampe aTOMHOTO Beca M IO DPE3KOCTHE pPearupoBaHEA
MOKHO COMUBHTEH (CJIeAyIOLIme, OTAaleHHkle APYT OT APYra BJIEMEHTHI):

S= 32 = 35 K= 39 Ca= 40
Se— 78 Br= 80 Rb= 85 Sr—= 87
Te—=125? J =127 Cs =133 Ba =137,

nogo6HO TOMY, Kak cOMu:KeHBl B rtabauue 1-i1 u jpyruc 3JeMeHTH.

Iepexox ot Cl k K u 7. m. TakXe BO MHOTHX OTHOIIEHUAX OymeT COOT-
BETCTBOBATH HEKOTOPOMY MEKIYy HUMHI CXONCTBY, XOTA W HET B IEPHOAe
OPYTUX CTONb OJIMBKUX MO BCAMYAHE aTOMAa 3JIEMEHTOB, KOTOphle Kadue-
CcTBeHHO OBLIE OBl Meyay co000 cToNb pa3iumyuH. Ilo 3To#t mocmemueit
npmuuHe CIUIOMIHOCTL PSAAOB 3[ech BCero Jerde m pasopsaTh, ¢ K Ha-
yath, a Cl wounumts mepmox. B cymmoctu ke © Bce pacupepeieHme
3JIeMEHTOB IIPEJCTaBJseT HEIPEePHBHOCTh M OTBEYaeT [0 HEKOTOPOW
CTelleH: CHUpadbHOM ¢yurumu.®

Ha xonmax cmcTeMH 3JeMEHTOB, 0TBeYaOLIEed 3aKOHY IePHOJUIHOCTH,
uoMemaloTcd TaKmM 00pa3om HamboJee MEKIY CO00I0 KAayeCTBEHHO pas-
JAM9Hble 3JEMEHTH, a B CpPelliHe — 3JIeMeHTH, BO MHOTOM MeXmy co6oii
cxopusie. Ilpurom 3amedaercd cOMmIKeHWe MHOTHX JeACTBHTENLHO CXOM-
HEIX 3JIEMEHTOB.

3a IOeOYHEIMU M [IEJOYHO3eMEeJIbHBIMU JJIeMeHTaMUu CJIefylT Te
pegKZe dJIeMeHTH (rajonmumToBHe, neputoBiie, Ti, V, Cr, Nb, Mo, Ta,
W, Ur), y KOTOPHX MEHOTO B3aUMHOIO CXOJCTBA Jajke B aHAIUTHYECKOM ©
orgomenwr. OHE He JeTy4yw, TYrOIJIABKH, TPYMHO BOCCTAHABJSEMSHI,
He 00safaioT majke B BHICIIUX OPMaX PE3KWMU PeaKImsaMU, BCTPEYAKTCS
yacTo BMecTe, PeaKo B maccax u T. I. CaMyl0 pefKOCTHh 3THX JIEMEHTOB
A HE CYMTAI0 ABJEHUEM YHCTO CAYYaHHEIM U [yMalo, 4TO OHA MOJIKHA OBITH
cBsidaHa ¢ IPEPOMHBIMU CBOMCTBAME 3THX 3JEMEHTOB. JTO MOMXHO CpaB-
HUTH C TeM, 4TO I3 yraesoxopomos pagsr C"H?* 2 g C"H?*~8 0GHKHOBEHHEH! .
yacTo Impomexoaar, [159] obragaoT M peskuMu peaKkuusiMA, JalOT pasHo-
obpasuile IPOM3BOAHBIE, & HPOMCKYTOUHBIE, 0cobenno C"H?” m C*H?"2.
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06pasylTca pee U He [alT TAKOro pasdHoo6pasma caMOCTOATENbHHIX
coeamHeHmil, kak upepsiayique. Hamu cBefenma o6 3THX pegxmx 3ire-
MeHTaX, OJHAKO, JajJleKo He IOJHBL, W eca: OBl He KJaccmdecKme pa-
6otsl MapmubaKa Hap coeguuenusamu Zr, Nb, Ta, o Bca ara rpynna aue-
MeHTOB OHa Ov eme co0paHbeM 3JeMEHTOB, He VMEHINAX 3HaYeHHs
B cmcreme. PaGotei Brnomctpamma, Pocro, [lenadourera m Bynsena
VACHIJIE 3aTeM MHOTOE, HO BCe-TAK@ OCTaeTcsA elme psAl COMHeHHmHA <00
ITHX dIEeMEeHTax).®

3a 3TEME pegKUMH aJjieMeHATaMy 0COGCHHO BHIIAeTCs TPyNIa TaK Ha-
3RIBaeMHX 0JarOpPORHEX MeTasuoB. OHE BCe OKa3aJHCh B OJHOM MECTe
cacremil. OKO0JIO HHX CTOAT TaK Ha3KBaeMble pYAHBIE MeTaJlJkl,
OpefCcTaBIAIMAC Ilepexon, npm uocpexcTBe As, Sb m Bi, k meran-
JomaaM.

B mammoil rpymne apaJoros © 3JeMEHTH ¢ BBICLIHM aTOMHBIM BECOM
obdnamaioT miau 6Gosee pa3BETHMI OCHOBHEIMHE CBOMCTBaMm HIE 06pasyror
crabeiimae kmeaoT. Tak, Bynsem mokasais, uro Cs Gosee 3JeKTpoIo-
aoxurened, yeM K m Rb. OcuoBumie cBoiictBa B BaO passuree, yem
8 CaO, B ThO? Gomee, uem B ZrO? mam B TiO% HgO BmITecHAeT <(m3
coenmuennity MgO ucamy BeO; Bi20® Gomee sHeprmyeckoe ocHOBaHHe,
yem Sb203 uam As?03, a B P20® ocHOBHBIX CBOWCTB W HET, OHA BHUIHH
passe B Tom, uro PH30?® ecTh Kmeaora e Tpex-, a gByxocuoBHas. [lo Toi
#e nmpmumne Ta naer MeHnee pes3kylo kmciory, 9eM Nb m V, paBuo kKak
7 Te mo otnomenuio & Se m S. Kucaorunie cBoiictBa B PbO? ouens cmabo
passuTH *, Ho, opmaxo, Ppemu moayumn K2PbO33H?20, [160] coorser-
CTBYIOIOYI0 OJOBSHHOX U KpeMueBoil comsam; B SnO? <caaGee OCHOB-
HEIE M KUCJOTHBIE cBoiicTBa Yie)> ® sAcHH. B SiO? yixe HeT OCHOBHHIX
CBOWCTB, PasBHTH XOTH 11 ¢Ja00 TOJNRKO KHCIOTHHIC CBOWCTBA.

* Cyzna oo aHanornu ¢ SnO?%, PbO? qosnkHa 6biTh M 0OCHOBAHHUEM, HO MCUBITAHUH,
cAeTauHbIe MHOIO, 0COOCIII0 OTHOCATeIbHO AeficTBusa HF, Gbiin manpacHsl. B o6Gmik-
moBenHoil gopme PbO? orBedaer, BepoOATHO, METAONOBAHION 1 METATHTAHOBOM KHc-
J10TaM. [[0JGKHO MRAATL OTKPHITAA Takoro Bmma maMenerma <PbO2, woropoe Gyuer
¢nabrIM OCHOBAHMEM.

bubnmorexa “Pynusepc”



7. Hepuoduueckas zaxonnocms Cmames 1871 e. 123

C BO3pacTaEZEM aTOMHOTO Beca Y 4/eHOB NaHHOH I'pyImE BO3pacTaer,
KpOMe TOT0, W CIHOCOGHOCTI, He TOJBKO BOCCTAHABIMBATHLCA A0 IIPOCTOrO
tesna (manpummep, Te m Se mo ormomennio K S, J mo ovmomenumio x Cl,
Au mo orgomrenmio k¥ Cu m T. U.), HO U faBaTh pa3uble HE3MAE HOPMH
OKECIeHUs, KOTOPHIC HepegKo 06JagaloT 3HAYATC.TbHEIM ITOCTOSIHCTBOM
a peskumm peakmmamu. Tax, Bi Tpynno paer Bi20® a ero oOHKHOBCIHbIE
coenuuennd orBevafor Bi20® ¢uam BiX3>. Taxr, Pb naer me tonvko PbO?2,
HO W 09eHb Ipouuyio PbO, 4yT0 He cBOMCTBEHHO B TaKOW Mepe HU Sn HE
Si. Taxk, Tl gaer ne roabko TI202, mo m TI120, 410 He 3amedeno © um miIA
In, mm gua Al. B rpymone Mg. Zn, Cd, Hg AcHo BugHO, 4TO ¢ yBeimde-
HEeM aTOMHOTO Beca BO3pacTaeT JieTydecThb, OCHOBHOCTH oxmc:m RO,
CIOCOOHOCTh BOCCTAHOBIATHCA [0 MeTaJJa U CBOWCTBO [JaBaTh HUBIIYIO
okues R20 *. JlerydyecTh BO3pacTaeT ¢ yBeamd4eHWeM aTOMHOTO Reca
TOJILKO B 9TOM I COCeIHUX PAAaX, M B MOCIeTHAX PsIaX OHA <,HAIPOTHB,>
yMeHblDaeTes, Kak BufiHO peako n3 mpmmepa Cl, Br, J. Tak nassiBaemsre
01aropojHEle METaJJIK OTTOTO M 3aummalor [161] ompepemennoe Mecto
B cHCTeMe, a WMEHHO B CPENHEX 4YacTAX <OOJbIIOr0> IepPmOfa W MeKMY
AJleMeHTaMu ¢ GOJIbIIMM aTOMHBIM BECOM, YTO 3TH MecTa 00yCJIOBIEBAIOT
JerKyl BOCCTaHOBJISAEMOCTL W TPYRHOE pPearupoBaHHEE.

TakoBa cyimHOCTh 3aKOHA MmepAOTUYHOCTH. HaKmBIil ecTecTBEHHBIN
3aKOH, OZHAKO, TOTHA TOJBKO mpmobperaer ocoboe HayyHOe 3HAYEHHe.
KOTJla 113 HELO €CTh RO3MOYKHOCTh M3BJIEKAThH [PAKTHIECKHE, eCJIU MOYKHO
raK BHIPAa3WTBCA, CJAECTBAsI, TO eCTh TaKme JOTWYECKHe 3aKJIIYEeHHsd,
KOTOpEIe 00DBACHAIOT He OOBACHEHHOC elle, YKAa3HBAalOT Ha sBJIEHUA
/10 TeX nup He M3BEeCTHHIC, M, 0COOEHHO, KOTIA OH JaeT BO3MOMKHOCTDH Je-
.1aTh TaK@e MOpefcKas3aHdsi, KOTOPHIe BO3MOYKHO IIOTBCPAATHL OIBITOM.
Torna oyenmama CTaHOBUTCA IOJB3a 3aKOHA W [TOJy4aeTCs BO3MOKHOCTH
LICIIBITATh €r0 CHpaBeAIuBOCcTh, TOorma OH CTAHOBUTCA II0 MeHbIIed mepe
¢ rAMYJIOM IS pas3paboTKu ROBHX uacreit waykm ©. [losromy-to s mo-

* JOIGKHO #uarTh, 410 OKACH KagMMs [Lac¥, XOTH M OYeHb HENOCTOAHHYIO Ha
BUBLyXe, ACHO OCHOBHYI) 3akmch Cd20 nuwm eir orsevatouwme comm Gd «— CdX>
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Apo6HO W OCTAHOBJIIOCH HA HEKOTOPHX CIECTBUAX 3aKOHA MEpPHOAMY-
HOCTH, a WMEHHO Ha CIefyIoIquX CTo nplzmomemzmx:g

K CHCTEMe 3JIeMEeHTOB,

K OIpeflelIeHNI0 aTOMHOTO Beca MaJo HCCIEIOBAHHBIX DIEMEHTOR,

K OUpeflelleHAWI0 CBOWCTB HE M3BECTHHIX elle 3JIeMEeHTOR,

K HCIpAaBJIEHWI0O BEeJWYWHEL aTOMHHIX BECOB,

K [ONIOJHEeHWI0 cBeJeHEA 0 ¢opMax XUMHYECKHX CoefmueHmid *.

[162] I BoBCE He Kacawch HNA 3[[eCh, HA BIIOCIEACTBAN TIIOTeTAYECKMX
OpefcTaBiIeHN, MOTYINWX YACHAUTh CYIIHOCTh 3aKOHA IepuofmIHocT **,
BO-TIEPBHIX, IOTOMY, YTO W caM 110 cebe 3aKOH IPOCT; BO-BTOPHIX, IOTOMY,
4TO CaMBIA IpegMeT ellle CIAMIOIKOM HOB, CJIUIIKOM MaJO W3BecTeH B HO-
gpobHOCTAX, © <4100 MOKHO OBIJIO BHABUHYTH KaKyo-1ub0 T@OO-
Te3y»; B-TPeTbHX, M 3TO TJaBHOC, [OTOMY, YTO, IIO.MOEMYy MHEHUIO,
Henb3sl. 6e3 U3BpAINEHNs W3BECTHHX HBIHE QAaKTOB O BEJIMYWHE aTOMHEIX
BECOB, COTJIAaCUTh 3aKOH IEePUOAWYHOCTH ¢ yueHmeMm 00 aTOMHOH cocTaBe
ten. Bo Beakom cayuae s gymalo, 4TO MeKAy pAXaME 3JIEMEHTOB B
pAlaMd TOMOJIOTOB CYIMECTBYeT TOJBKO OdYeHb OTHAJEHHOEe CXOACTBO,
a OTHIOObL He OJMBKOe, IpPWYeM OCHOBHIBAIOCH HA CJIAWYCHUW (PU3AUECKNX
CBOMCTB YJIEHOB OfHOM I'PYHIBI, KaK 3TO W W3JOKY @ <HUMKe).

2. [Ipumenenue 3aKOHA IEPHOIUYHOCTH
K CHCTEMaTHKe 3JIeMeHTOB

CucTeMa 3JIeMEHTOB HMeeT 3HAUEHME HE TOJBKO NEAaroTE4ecKoe, He
TOJNBKO ofJserdaer maydeune pasuoob6pas3HHX (GaKTOB, MPABOAA WX B IO-
PAMOK W CBA3b, HO WMeeT W YMCTO HAYTHOe 3HAYEHWE, 5 OTKPHIBAA aHAI0-

* Co BpeMeHeM, KOr[la OKOHYY HEeKOTOphie IIPefNpHHATbIe yiKe oTIacTH HabJi10-
HAeHMsl, MpeANoJlaral0 3Ty CTAaThIO MOITONIHHTHL YKa3aHWeM [PUMEHHMOCTH 3aKO1la
MepPHOAAYIIOCTH:

K NONAMAHMK TAaK HA3bIBaeMBIX MOJICKYJIHPHbIX COeIWHeHui,®
K ONpefie/IeHnIO CJIydaeB HOJEMEDUN MEMKAY lIeOPraHUIeCKAMMU COeJULeHUsMN C
a K n3yvJeruio QuamIecKux CBOMCTB updchrx ¥ CIOMHBLX Te.O
Boupocot 3TOro poma ye 3aTPOHYTHI MHOIO B MOeM cOYMHeHMH «OCIIOBBI XEMHAM» <
** XoTa m 3HaK0, 9TO HOHMMAHMAe npeaMera TOJBKO TOIJa CTAHOBMTCS IMOJIHBIM,
Korjga Mol IMeeM KpoMc Hab:Tionendil (W OnbITOB) M 3aKOHOB (M CHCTEM) eme M TOJKO-
BaHWE WX
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[UEZ W yKa3kBasg 4pe3 TO HOBHE UyTH A m3ydenws djeMeHTOB. Cyme-
CTBYIOINUE, HOHKHEE CHCTEMEl Pe3K0 JedATCA Ha JBa poja.

[163] Omum — uckyccmeernnble — OCHOBAaHE HA HEMHOTUX IIPHA3HA-
Kax <aiemeHtoB). Cofa OTHOCATCA CHCTEMHI pacIpeleseHds JJIEeMeHTOB
0 CPOACTBY, IO 3JEKTPOXEMEICCKAM CBOHCTBAM, M0 (U3WIECKEM CBOH-
cTBaM (mejenrme HA MeTANJK W MeTaJJIOWAH), IO OTHOIIEHWI0 K KHCJO-.
POy E BOZOPORY, O aTOMHOCTE m T. 1. HemocTaToumocTh 9THX CECTEM
oueBmpHa cama mo cebe, HO OHU 3acCJy)KHBAJd BHAMAHOA IIOTOMY, YTO
AMelIn JOCTOMHCTBO HEKOTOPOR TOYHOCTH, IPH HOCPEICTBE KaKIOM M3 HIX
BEIpaGaTHBAIACH MAJO-IIOMAJy XWIMAYeCKHe IOHATHUA ¢ PA3HEIX CTOPOH.

Hpyrme cacteMB — ecmecmeernble — cOORPAIOT B OJHYy TPYIIY Hau-
f0Jlee CXOIHEIE 2JIEMEHTH, PYKOBOACTBYACh Pa3HOOOPa3HbBIMEA X MHOTHMHA
npu3HaKaMu 9ECTO XHMHEYECKOro Xxapakrepa. OOImem3BecTHEIE DPC3YJIb-:
TaTH 3THX CHCTEM [ajd UM HOpPemMyIIecTBO Ipej HCKYCCTBeHHBIMA CO-
cTeMaMd, HO OHH WMEIOT W BajKHble HEJOCTATKH.

1. Odu; He EMeIOT TBEePABIX OCHOBAHUMU [JA pacIpeleseHhs] 3JIeMeH-
TOB, a IOTOMY Takme 3iaeMedTH, kak T1, nasxe Ag, Hg u 1. 1., orHOCHIECH
B HEX K pasmooOpasubiM rpymmaMm. Tax, Na mw K, Li m Rb orHocmim
K TpYyIIe IMeIOYHHX MeTaJIoB, KyJa NMpHYmciIdAad dacto m T1, a mMempy
teM gaxke y Na m K, HecMOTps Ha He3aHAYWTEIbHOE Pa3jiAYme B BeJMIMHE
aTOMHOTO Beca, ropaspgo GoJsee pasimums B cBoiicrBax, deM y K, Rb
n Cs. Tak, xota HaTpmit mMeeT G0Jlee JIeTKAe aTOMEI, HO OH 7 BCe €ro co-
eflMHEeHNA TsKelee Kajdsg W COOTBETCTBEHHHIX ero coemmuenmit. (Tak,
NaCl m KCl kpucranamsyiorca B kyGax (KCl gwacto B xomOmuanmm
Ky0a ¢ OKTad[pOM); OFHAKO HM30MEPHEIX CMecell He BCTpedaercd B IIPH-
pojie © He IMOJYIeHO HCKYyCCTBeHHO. B crpaccdypekmx samermax BeTpe-
yatores [164] wacro xpumcranner NaCl m KCIl cosmectHo, sicHo oTmenen-
HBle ONEH OT Apyroroy. TaxkoBo ke monoxenme Mg mo ormomenmio K Ca;
nonoxenze Pb B orHomennz K Ca, Sr, Ba TakoBO e, TO ecTb 0YCHbL COM-
HETedbHO, Kak @ mounoyienue T1 B ormomenmm K, Rb, Cs. Hegmocrarox
TBepAHX OCHOBAHEH [AA JelleHHA [edal pe3yJIbTaTH eCTeCTBeHHHX
cEmCTeM OdYeHb IMaTKEMM.

2. Hexoropele sieMeHTH OKashBajdmch 6e3 aHaJOTHH, HAIPEMeD
Au, Al, B, F, Ura t. m.
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3. He ykasuBaaoub, la B He OBUIO BO3MOMKHO 0600IOUTH, B3aMMHOE
OTHOIIEHWC pa3HbiXx PYyOO MEKIY c000I0, OTTOTO CHCTEMHl CTpajaln
HCOONHOTOI M OTCYTCTBHEM [ajke BHEIIHeH LeJOCTH.

3aKOH DepUOAMYHOCTH, jaBasd B fopMax OKHcell W B aTOMHHIX Becax
3JIEMEHTOB NPOYHEIEe YHCJIEHHBle PYKOBOAAMME Hayalda AJA paclpepelie-
HEA 3]1eMeHTOB, 3acTaBJIAET COBOKYIIATL B OGHY I'PYIILY AeHCTBATE/NHHO
HIM3KO CXO/MBle DJEMEeHTHl, yIOBJIeTBOPSeT B TO ke BPeMfA W TeM Hadva-
JlaM, KOIOpEle [OIepeMeHHO IPEMEHsSJINCh B MCKYCCTBEHHHX cUCTeMaX,
a IDOTOMY [aeT BO3MOMKHOCTH [IOCTPOeHHs HAamboJiee COBCPINEHHOU CUi-
CTeMBI, JMIIeHnoi BOBce mpomssodia. W3 mpemHayImero m mociaeqyouiero
V3JI0KeHusl OYEBUAHB IpPEeMMYINeCTBA W CBOMCTBA 3TOM CHCTEMBI B (5>
OCTAHOBJIIOCh 3aTe€M TOJBKO HAJ, ITPUMEHCHUEM ee K OIpeMlejeHHI0 MecTa
HEKOTOPHIX 3JEMEHTOB. MOJOKende KOTOPHIX IIOABEpPrajoch B XHMAN
pasHopeuyuBRM ToaxoBanuaM. Ho mpeasapmrenbuo HeoGXomuMo cmenalh
HEeCKOJBbKO 00muXx 3aMevyaHWi.

[onoenme anementa R B cucreme ompepensiercss Tem pAZoM u To#
rpyNIoi0, K KOTOPEIM OH OTHOCHTCHA, WM OKOJO HET'O CTOAIWMEA dJIeMEeH-
rama X 1 Y U3 TOTO jKe pAfa, 3jementamu R’ ¢ Menpmmm 1 R” ¢ Goabimmam
ATOMHHM BeCOM m3 TOH e rpymmsl. 3 Csoiictea R © ompemensiorcs,
|165] 3masi cBoiictBa X, Y, R’, R”. © B cmcreme. mmeeM, Hampmmep.
cAefyouime pPAHL:

papn. n—2 XRY (R —R noyrm=R — R’ wau oxkomo = 45)

pAx n XRY

pan n-++2 X'R"Y"

[aa ompefeneHdAs CBOMCTH COOTBETCTBEHHBIX COCIWHEHHN MOJKHU
MO3TOMY COCTABIATH IIPONOPLUMAEA § HAXOAUTh CpefHCe, a HOTOMY
CBOMCTBA BCEX 3JeMEeHTOB, COOCTBEHHO TI'OBODsl, OKAa3HBAIOTCA B TECHOW
sapucuMocta. Otmomenme R x X m Y, ¢ ogHoi cropous, m ¥ R’ m R”
<C LpyToil>, A HA3HBAW aAMOMAHALOUEH) 3JeMeHTa. Tak, aToMaHaJorl
ceneHa cyTh As m Br, ¢ ognoii cropousi, u S u Te, ¢ apyroii. Ero aromani
75 4 80 4 32 + 125

4

BeC 3aHEMaeT CpefWHY MeM{ly UOMH: =78, tak u

cpoiictBa ScH? sammmalor cpemmmy wmessny csodctsamm AsH®, BrH,
SH2, TeH? n 1. 1. Tonbko B KpaWHEHX psifax B IpyINNax HEMb3sA OpPAM-
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MEHATb 3TUX aTOMOJIOI‘H‘IeCK]ZIXg OTHOIIeHMIT BIIOJIHC, HO €CTh @ 31€ecCh

BO3MOKHOCTb BUIETh SICHEe COOTHOIIEHWSA, KOTOpEE YCIOBHO A OyRy
BHIpa’KaTh NPONOPOEAME (HOMKHO TOApa3yMeBaTh apupMeTHYeCKEe,
a He reomerpmieckme npomopumm). Tak, X' :X=R’:R=Y':Y,
mim X’ : R’=X : R=X2: R” u 1. 0. Bor arm-tro cootnomenns, yka-
3EIBAEGMHBIC CHCTEMOI0, OCHOBAHHOKI Ha 3aKOHE INePHOJHYIIOCTH, W AI0T
BO3MOKHOCTh YSCHHTH MHOTZHE COMHHTEIBHEIC, OTACTLIEIE (QaKTHL.

[Honoxenwne Gepuasus B cECTeMe CIYKAT CO BPEMEHE UCCJef0BaHui
ABfeeBa, jaBmero ero OKWCH (OPMYNTy Marue3my, IPeMETOM MHOTHX
pasgopeydii, 0cOGEHHO IOTOMY, YTO B IJIMIWHE MHOTO CXOJCTBA C TJIMHO-
semoMm. B moxpreepxpenme dopmynsr BeO 3akon mepuommynocTm Jael
crepytomec. Ec[166]am orxucu Gepuinms mpupars GopMysty rameHosema
Be203, to Bec aroma Gepmius Oymer 32 9,4=14,1 u rorga om He Haxo-
AUT MeCTa B CUCTeMe, IOTOMY 4YTO AOJKeH OBITh HOcTaBJeH OKOJO a3oTa,
TO €CTh NOJKeH Ol UMeTh SICHBIe KUCJIOTHBIE CBOHCTBA W KaBaTh BEICLIHE
okmeanr coctaBa Be?0° m Be03,3 a ororo ner. Ilpmpasas e oxmcn
depmnnza gopmyny BeO u emy maii==9,4, ero ;0//KHO IIOMECTHTH MCik-
ay Li=7 m B=11, rkak n cxegyer mo ¢opmy/ic OKHCJIOB H IO BCCM
cBoiictBaM. [as nokasartcabecTBa IOCTEJHETO A0CTATOWHO CIeAYIOU[m
OpONOPIMI:

1) Be : Li=B : Be. [lcitctBurenbno, ocuonsbic cboicTBa BeO
ropasno caabee, yem B Li20, a 8 B20® oun cue craGee, yvem B BeO. Xuro-
PECTHI# GCpmimil JeTydee XJIOPUCTOTO JHATHS, & XJOPUCTHIA G6op JeTy-
yee XJOPHUCTOTO Oepuanmd MU T. I.

2) Be : Mg=Li : Na=B : Al. Oxmcp Ocpuiiusg ecTb OCHOBaHHE,
MeHee sHeprmaeckoe, yem MgO, Ho Bemp m Li?0 Mmenee sHeprmduso, uem
Na?0, a B202 eme menee, gem Al203. 9tum 00BAcusgeTCA PacTBOPEMOCTh
rmoruusl B KHO. Ecan memnpy conama MgO m BeO wer moanoro mso-
MOpdu3Ma, a WHOTJla 3aMETHO W 3HAYUTENIbHOE pas3InuMe <B KPACTAJIU-
JecKoit popmey, TO BCOb Te e OTHOINEHUS CYLIECTBYIOT M MEMKIY COJAME
Li w Na, memny coorserctBenanmu coequuenuamu B m Al. Tak, nanpu-
Mep, GTOpHECTHII Gepuiimii pacTBOPEM, a (TOPUCTHI MarHWH Hepac-
TBOPHUM B BOAE, HO B (TOPHCTHIH GOp pacTBOpHM B Bofme, a QropmcThi
aJlIOMAHUI He DacTBOPHUM.
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3) Be : Al=Li : Mg=B : Si. Ecaz B xapakrepe oxkwcu Gepmainsa,
HECMOTPSA HA HECXOACTBO GOPMYJ, BEIHH MHOTHE CBOMCTBA OKUCH alio-
MmHEA, To B xapakrtepe Li?0 smpmmm csoiictea MgO, a ® cBoiicTBax
B203, kak msBecTHo, Muoro cxoguoro ¢ SiO2, [167] Ecim o6meM akBm-

25,4
BasnenTa oxzcy beprmaamss BeO =305 =8,3 61130k K 00'bEMY DKBUBAJIEHTA
' I
102,6
ramEo3ema 1/;A120% =1/, 70 =8,5, T0 Bemb U 00BEeM COOTBETCTBEHHBIX
k]

coepmuenmit Li 6am30Kk K 06beMy <Yz > coemumenmit Mg, a 0GbeMH dKBH-
BasrenToB !/,B?03 m % Si0? 6amskm mempay cobowo. Tak, o6bem LiCl=21,
craemoBarenbno, Li2Cl2=42, a o6bem MgCl?=44; o6bem BCI3=87, cie-
mosaTenbuo, obbem 2/,BCI1*=58; a ob6wem SiCl*=112, caemoBaTensno,
'/,SiCl*=56; ob6bem B203=39, cremoBarennbHo, !/; B20®=13, a o6Bem
(amopduoro) SiO2=27, caemoBaTenbno, 72 Si02=13 % . Iloaromy 3ameuanme
Poze o 6GamsocTm 06BeMOB rimHO3eMa W INIIOIWHHE BOBCE HE TOBOPHT
B mOJNB3y ofgmuakoBocTd opmyia. Ecam BeO B xpucranrtax mmeer dopmy
Al1203, 1o Bems TaxoBa e dopma u ZnO (?)

Taxmm 06pasom, Bce COMHATENbHEE ITYHKTH OTHOCHTENBHO IIOJOKe-
uua Gepuinmsa B cucreMe ysacaAwrcea. Ecam w3 Li, Na, K, Rb, Cs o6pa-
3yI0T oguy rpymmy, To m3 Be, Mg, Ca, Sr, Ba o6pasyerca gpyras, cosep-
IMeHHO el mapaJdieiabHas BO Bcex orHomenuax. He cramy pacmpocrpa-
HATHCA U 0 MoJiokepnu B B orromenuu k¥ C m Si m Al, motomy uto m3 mpe-
OBIAYIIEeTo OHO yKe 09eBUAHO. JlocTaTouno HanmeaTh, 9To B : Al=Be : Mg
B : C=Be : B; B : Si=Be : Al, mojxH0 pmaxe ckasaTth, 410 B : P=
=C : S, Kak BEgHO IO TabJWUaM W Kak cjlefyeT m3 TOro, 4ro B maer
BCI3, B203, BH?0?, kak m ¢ocgop PCI3, P203, PH30% m 1. n., @ arm
OTHOINeHHS IONOOHBI TeM, KOTOpHe cymecTByloT Mmexnmy CO2, CZH2,
CH20? m SO?, S2H2?, SH20°2.

3ameuaTenbusle mcciaenoBanms Pocko Ham gawmaduem IOKaszalm KO-
AW9ecTBeHHOe, a BO MHOIEX cJydJadX (HampmMep, OIA XJIOPOKUCel)
[168] m kagecTBenHOE CXOMCTBO BTOrO diementa ¢ fochopom. Ilonokenme
ero B cHCTeMe ysiCHAETCS CIeNYIOMIMA NPOMOPIUAMU, KOTOPHX CMEICH
MHe KajKeTcs SICHBIM U 0e3 TaabHelnmx 06bacHeHn i I 13 KOTOPHX MOMKHO
BHIBECTH HeKOTOopHe HOBHe ciaenctsms: 1) V : P=Nb : As wam V : As—
=Nb :Sb=Ta : Bi; 2) V:P=Ti:Si=Cr:S; 3) V:Cr:Ti=
=Nb : Mo : Zr ©,
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Jlero B TOM, 9TO MCTHEHEE aTOMAaHAJIOTE V CyTh, C OLHOl CTOPOHH,
Ti r Cr, ¢ gpyroii, Nb m Ta; ¢ ammz om Gosxee cxozmen, aeM ¢ pocdopom,
xKak xpoM ¢ Mo m W Gouee, uem ¢ ceporwo. C Ti m Cr Bagagmit cxomer Ka-
9eCTBOM, CBOMCTBaMH, fasKe BUJOM CBOMX coefuHenmii. locraTtouno mpm-
IOMHHATH JKEJTHIA IBET MHOTHX COJed BaHAMOBOH KHCIOTHI, MONOOGHEIH
coram CrO® m sexeHH mBeT coiell OKWCH BaHAAWA, HOKOOHEIA IBETY
coxeit Cr?03, urobH BuzieTs KauecTBerHOE mofobme Meskay V m Cr. Iame
B mpmpoje pacupocrpanerne V mono6mo pacupepernenuio Tim Cr.© Cxon-
crBo xiopokmcu Bamagma VOCI® ¢ POCI® cosepmerro cooTBeTcTByeT
cxoxcrBy CrO2Cl2 ¢ SO2CI?, u a1l OTHOIIEHAA COOTBETCTBYIOT TOMY 3aMe-
9aTeIbHOMY n30M0pdmamy,8 Kakod ywxaszam MapmEbIKOM @ MemIy
R2TiF¢, R2NbOF* m R2WO?2F¢ *,0

Tlosnoxenne masus B cucTeMe, KaK W3BECTHO, OELIO IIPEAMETOM MHO-
TEX Pa3HOped’il, KOrjja CTajJl¥W W3BECTHH, IPEEmMYIIeCTBEHHO Giarogaps
paboram Jlamm, cBolicTBa 9TOr0 3aMedaTenbHOTO 3deMeHTa. Ilepmomm-
4eCKUU 3aKOH yKaskBaeT eMy Mecto B 11-m pany mexny Au=197, Hg=
=200, c ogmoit cropousi, m Me;xny Pb=207 n Bi=208, ¢ gpyroii, u upn-
tom [169] B III rpynme Bmecte ¢ Al1=27 (m In=113, kax yBmpumm m3 cie-
nylomei riaBi), 60 oH maer BHcmylo okmch T1203. 10 momoxemme
BIOJIHE YJOBJIETBOPSET BceM €ro CBOMcTBaM, HO C IePBOTO B3TJIAMA Ka-
KeTCHA, 9T0 OKHCh TAJMs MMeeT MaJl0 aHaJOTHH ¢ TJIMHO36MOM, a MOTOMY
pOMKIaeTcsa COMHeHHe B BEPHOCTH 3TOr0 moioskenwa. OJHAKO HOCTaTOIHO
cocraButh mpomopumio: Tl : Al=Hg : Mg=Pb : Si, uro6n yGenmrsca
B ecTeCTBeHHOCTH 3Toro moioskemmsi.® Toapko B BHcmell oxmem HgO
PTYTh HMeeT HEKOTOPOe CXONCTBO II0 COCTaBy H cBoiicTBam ¢ Mg,
tak # Tl Tonsko B BHcmeir oxmen T120% mmeer mexoTOpOE cxomeTso ¢ Al,
TaK, kak PbO? cxogma ¢ SiO?; HgO m MgO cyrth ocrHOBaHEA, faoinme
coam cocraBa RX2; TI120% m Al203 cyTs MeHee 9HEprAYeCKWe OCHOBAHHSA,
maromue cpenume u ocaosubie conn <RX®y, a PbO? m SiO? cyrs cnabrre

* [Ipomomxas sror pap (cM. Marignac, Bibliothéque Univ. de Genéve,
t. XXIII; Ann. de Chimie et de Physique (3), LXIX), nomxso #aats 06pasoBanns
u3oMoppuaMa eme W CJAENYIIIEX, ORHAKO Mal0 BePOATHHIX coled, RZMnO3F3 m

R20s0%F2.0
9 Tepuomuueckuf 3axoH
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KHCJIOTHEE OKmean., OKUCh Takusl, KOHeIHO, DHEPIUIHee, 9eM [JIMHO3EM,
10 OTHOINEHWI0 K KmeiaoTam, HO Bexs B HgO sritecuser MgO m3 ee couer.
Ecam ranmit kpome TI203 maer peskyio ocuoBuyio 3axumch T120, xaxoi
mer mis Al, To segs m Hg naer kpome HgO cime Hg?O, wero mer musa Mg,
O CBHEEI| B OTiIHYme OT KpeMHUs gaeT Kpome PbO? emre peskyno ocHOBHYIO
okmes PbO. Ilo orwomrenmmio k stmM mmammm d¢opmam: Hg20, TI2O0,
PbO = Bi203 sricmume okueanr HgO, T1203, PbO?, Bi?O® 3aummawT poasb
uepexmceit. Ecam B Bi?O? ocmosuile cBolicTBa caabee, aem B PbO, TI20,
To m B Bi?0® kumcrormble cBoiicTBa 60Jiee pasBETH @ O CpaBHEHUIO
¢ TI20%, HgO. Ecuaz TI20 B cBomx counax @ orwsacrm cxogua ¢ K20, To
z PbO B cBomx comax PbX? cxomgua ¢ CaO, taxk m Bi2032 B cBomx coaax
BiX3 oruacrm cxogua ¢ anemenramm 111 rpymmsr, gaommmur comm RX3 O,
Bricoime OKmCIH © BHENANT IpW HAaKaJIWBAHAW KHUCIODPOX, BCE CYTH
OKpalmeHHHe MOOPOIIKHW, BCe JEeTKO BOCCTAHABIHBAIOTCA <0 HE3MAX
OKHICJIOBY W [0 MeTaJLIOB.

Pryrs eme naer [170] npouroe coegmeerme HgCl?, oTBeqawinee Bricniein
ormem, mas Tanma ouo moxyieno TICI® (sepoarmo, TI2Cl®), mo yme
B JKapy <OHO) JIeTKO pasjaraercd, BEIEIAA XJ0Op W 00pasyd cOJb HH3-
meit popmu TICl, moroMy m mOHATHO, 9TO HJsd CBUHIA W BHACMYTA HET
PbCl4, ‘BiCl®, a mocrosmeH Ttoabko PbCI2, BiCl3. Ecam BiCl® serko
pasiaraercd BOJOI0, TO 3T0 ¢BOMcTBO eme pa3suro B PbCl2, koTopsii pas-
JaraeTcs OpW HakajlwBaHWE BopambkiM mapoMm, a TICl ymxe npouen. Ta-
amii TpyaHee JdeTyd, 4eM PTYTh, HO JNerde, dem BuHcmyT mam Pb. Bcee ato
BHpaskaeTcd ciexyiomuma nponopmuama: 1) Tl :Hg : Pb=Al: Mg : Si;
2) TI: K =Pb:Ca; 3) Tl : Hg = Pb : Tl = Bi : Pb. He pomxuo
3a0EBaTh, 9TO BCe DTH OTHOLIEHWs JWOIEHH IIPOM3BOJA, OCHOBAHEI HA
OTHOIIEHWE He OJHWX KadecTB, HO Ha OTHONIEHHH 9YUCeJ, BHpParKaloIumx
atomusie Beca. Tak, mpomopuusa Tl : Hg : Pb=Al : Mg : Si Brpasarca
B umcnax rtak: 204 : 200 : 207=27 : 24 : 28.© 3ameHHEB 3HaK reome-
TPUIeCKOH MPONOPIXY : 3HAKOM apudMeTHIecKOH Iponopnuy (cM. BHIe),
MH IDOJIY9AM B [[eMCTBETEIHHOCTH OCTaTKH, a mMenHo 204—200—207=
=27—24—28, HO, BO-NEDPBHX, HaM ¢ TOYHOCTHWI0O HEW3BECTHH BEIH-
YWHH aTOMHHX BeCOB, &, BO-BTOPHX ©, Helb3d W KJaTh BIOJHE TOYHHIX
OTHONIeHZH, W60 HaM He W3BeCTHA MCTWHHAS (QYHKOUA, BEIpaKamomas

bubnmorexa “Pynusepc”



7. Hepuoduueckan saxonnocmev. Cmamen 1871 . 131

3aBHCAMOCTH CBOWCTB OT aTOMHOTO Beca. CBepx TOro Henb3sd OTPHIATh
O TOr0, 9TO KpOMe KPYHHHX @ CBOHCTB, ONpeJelANINAX CXOLCTBO H IO-
JIOKeHWe B CACTEME, eCTh Y 9IIeMeHTOB B CaMOCTOATEIbHbe, UHOUuSUAYasb-
Hble CBOMCTBA, KOTOPHE CO BPEMEHEM, BEPOSITHO, I O0BACHATCA IPH 3HA-
KOMCTBe C YOOMAHYTOW Bhilie (yHKOmed, m KOTOpHe OYAYT CTOATH
B 3aBHCHMOCTH OT TeX KayKyImXcs HempaBmiabHOcTeldl B mame[171luenun
aTOMHHIX BeCOB, KaKWe HEIHe HaM HeoOBACHEMEIL. 3Jech <y mepmogmde-
CKOT0 3aKOHA) JOIKHO KIATh CBOETO POfia ABJeHWH neprypbanmii, Ho mMu
He 0TBepraeTcd CIpPaBeNIHBOCTb 3aKOHA. TaK, B PaCCMOTPEHHOM IPEMEPE
neprypOanmonnoe sBiaende cocraBiaser nepexon HgO m Hg?0 m mepexon
TI203 B Taryio e dpopmy T120 ¢,Tax kKak cyas mo ¢opMam BHCIIEX OKH-
CJIOB, CIEAYeT OKARATH 3aKHMCeH HEOXWHAKOBOTO COCTaBad. JTH 3aKmcHd ©
CTOAT MEKAY c000I0 B TAKOM jKe OTHOIIEHHH IO cBolicTBaM, B KakoM Cu?0
miaz Ag?0 maxopmres B orHomernnn K K20 mam Na20. 3akuck pryta mo-
no0HA BO MEHOTOM OKHECHE cepebpa, a 3aKWCh TalIUA OKUCH Kalds, HO MY
conamz HgX m TIX Bce e Gomboie cXomcTBa Kak MeAy cobolo, Tak
m ¢ AgX, gem y coueit AgX m KX. 91m siBieHns1 y;Ke O4eHb CJIOKHEL,
I A yKas3HBao HA HEX JId TOTO, 4TOGHI MOKAa3aTh W HA Te AalbHelmme
3a/ladd, Kakme BH3EBaeT Ha CBeT NPHMeHEHWe 3aKOHA MEePAOAWYHOCTH
K CHCTeMe 9JeMEHTOB. JTOT 3aKOH MHE Ka)KeTcs HeBO3MOKHO YIYCTHATH
73 BOAY Op¥ pa3paboTKe XAMWW, HO 51 3HAK0, 9TO OH TpebyeT W majbHeU-
mero pasBUTHA.

Sameuy elmne, 4TO H3JI0KeHme PAKTOB XAMWUE i HAYAHAWOIIAX A HX
0000menne BHUTDPHBaeT BechMa MHOTO OT IPUMEHEHWS 3aKOHA IEePHO-
JAAYHOCTH, KaK f y0eqmicad He TONBKO HA JEKOHAX B [Ba IOCIENHEE
rofia, HO ¥ IPH COCTaBIEHAN M3TaHHOTO MHOKI (Ha PYCCKOM S3HKe) Kypca
HEOpPTaHWYeCKO XWMHAW, HHEHE yiXKe oxomdennoro. B ocmoBaHme ero
HA3J0KeHUsI A MOJOKAJI B3aKOH IePAOIUIHOCTH.

3. Hpumeﬂelme 3aKOHA OEPHOANYHOCTH K OonpeaelaeHnro
AaTOMHBIX BE€COB MAJl0 HCCIENOBAHHBIX 3JIE€MEHTOB

B macroamee BpemMsA mis OIpeleleHAs aTOMHOIO Beca 3JEMEHTA,
Jaiomero © (ToJIbKO)> HEMHOTHE CTeNeHN COeIWHEHWS C KACIOPOAOM H

g%
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[172] T. m. m BooOme He OOpasyiomero pasHOOODA3HHX COeLWHEHUH,
Heo0X0nuMO, KpOMe 3HAHWS JKBHWBAJEHTa (IO OTHOWIEHWIO, HAIpEMeED,
& H), eme ompenenenzme ¢uamdecKEX CBOUCTB MM IIPOCTOTO Tela (ero
TEILIOEMKOCTH), WA €r0 COeNWHEHMH (IIOTHOCTH IapOB, TEINIOEMKOCTBH)
I e OTKPHTHEe ciIy4aeB m30MopdzaMa. JTH OpPHUEMH FacTO HELOCTa-
TOYHEL WJIM TPYNHO LOCTEKAMEL, a MOTOMY ATOMHEIE Beca MHOTHX 3JIeMeH-
TOB © yCcTaHOBJIGHH Ha IpPH3HAKAX, WHOTHA OYeHb IMATKEX. JacTo AIA
BTOIl IEeNM PYKOBOACTBYIOTCA TeM COOOpasKeHHmeM, 9TO MHOTHE JHEpTH-
yeckue ocHOBammA mmelT coctaB RO (orroro ormeam Ce, Yt, Di, La
mawT 31y Popmy), mMeree pesrme — coctaB R203 (orroro oxmem ypama
naoT 3Ty ¢opmy ©), KmcaoTHHe OKmCIH — cocraB ROZ2, R20°% RO3.
Ator cmocob cymeHWss OKaszalcsa OmMOOYHEIM, KOTha OBIIO MOKasaHO,
4TO0 OKHMCH Oepuims, OCHOBaHWE, KOHEYHO, OYeHL MAaJI0 3HEPIHIECKOE,
nmeer cocraB BeO, a sICHO OCHOBHEE OKHCH TOPHA W OUPKOHUA COCTAB
RO% Bupouem, miaa y6exmesus B HEBEPHOCTH 3TOTO CYKIEHAA [OCTa-
TOYHO NPUANOMHATH OJWH TOT AaKT, YTO BHICIIAE M3 KACIOPONHHX COEIH-
mernii OsO* m RuO* o6iragaoT o9eHs cila0BMI KACIOTHEIMA CBOMCTBAMH,

HecoMHEEHHO, 9YTO OCHOBHEIE W KUCJIOTHHEE CBONCTBA OKHCEH 3aBHCAT
He OT OJHOTO KOJHMYeCTBA ATOMOB KHCJIODOfla B OKHCH, a TaK:Ke O OT
CBOIICTB 3JIeMeHTa, 9eMy fCHOe MOATBEeP/KIeHWEe MHE BUEIW BHIIE, M3Ja-
rasg CyImHOCTEH 3aKOHA MEPHOSUIHOCTA. IEeMEHT ¢ aTOMHHM BECOM OKOJIO
235, cuegylomumii 3a TopueM, <(IBeHaAUAaTHN PAX)> Haske B CBOEH OKHUCH
R20® pomxenm O6HTb OocHOBHEM. l[loTOMy MHOTrmE (QOPMYJH OKHCIOB,
0cOGEHHO PEeIKAX, MaJl0 MCCIeJOBAHHEX 3JIEMEHTOB JIMIIEHE HEHE 0CHO-
pammit. Cioga ormocarca ocobenno In, Ur, Ce, La, Di, Yt, Er. llogmus-
pHX cirywaes [173] msomopdmama g Eux He HAGIIOAIOCh, & €CIA B 6CThH
HEKOTOpHEe OTpHBOYHEIe PAaKTH, TO HA HAX, KAK Ha H30MODPPHE3Me OKHUCcel
nmEKa (?) § m Gepmima ¢ TIAWHO3EMOM, HENB3A OCHOBHBATH 'IPOUHHX
cympermii. JlomxEo 3aMeTHTh BoOOGmE, 4T0 mM3OMOpPH3M ecTh ciabad
omopa JuA CcysKmeHmsa 00 aTOMHOM cOcTaBe, KaK BHJHO W3 SABJIGHHHA Te-
repomopdpusma (Jlopar, Jlara) m w3 sBienmit, HaGawopernnx Maprouba-
koM. He oTBIeKasich Temeps B 3Ty 00MIMPHYIO M BecbMa elle 3allyTAHHYIO
obmacTh, 3aMedy, 9T0 W TEILIOEMKOCTh HE TOJABKO CJIOKHHX, HO W LPO-
CTHX Tell JlaeT He BceI7la pe3K’e pPe3ylNbTaTH, a HOTOMY MJA CYXICHHA
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06 aTOMHOM Bece OCTaeTcd TOJIBKO [BA IPOIHNX KPATEPHA: OIpeelleHne
IIOTHOCTA MAapOB MHOTHX COeJIHEHAH MaHHOT'O 3JeMeHTa W IOTOM YHCTO
XUME9eCKUe KPUTePHU, OCHOBAHHBIE HA CIMICHAM COCTABAa Pa3HHX POpM
OKZCJIeHnsA, HA OTKPHTAM aHAIOIWH ¢ XOPOMO H3BECTHHIME 3JeMeHTaMO
m T. n. TenmoeMrocTh B m30MOpPPH3M ABIAKTCA TOJHLKO KaK BCIOMO-
mecTByoIqze. [[Jig pegKuX 3JeMEHTOB, YIOMIHYTHX BHINE, 3THX JaHHHX
mourz meT. OHHO [aloT <3a MaJIHM HCKIIOYeHAEM) HeJeTydle COeMHeHNA,
Ja W Te HCCIelOBaHE HEMOCTAaTOYHO [JA CYy/KIeHHA 00 aHaJIOTHAX.

3nech 3aKOH NePHOLAIHOCTH SIBJIAETCS HAa DOMOING [ely Kak HOBaA
3aKOHHOCTb MEKIY XUMUYECKIMH CBOMCTBAMH W aTOMHHIM BecoM. JHas
SKBHBAJIGHT F HEKOTOpHe CBOMCTBA 3JeMeHTa W ero COeJmHeHHH,
MOKHO YCTAHOBATH €r0 aTOMHHI BeC, IPW3HABAfA 3aKOH HEePHONIIHOCTH.
[174] Ecanm nau sxBmBaienT E euicweli oxmcm, oGpasyemMoil 3JeMEHTOM
(r. e. cocraB okmcm ecth E?0, xmopmcroro coegmeermsa ECI), To, mo-
MEOKad ero Ha 1, 2, 3, 4, 5, 6, 7, monydnM 3HAYEHHSA BO3MOKHEIX IS
Hero aTOMEHX BecoB. Ta m3 atmx Benmumua E” Oyner mcTHHEHET ero aToM-
HHIi Bec, KOTOpasi OyleT COOTBETCTBOBATH HE3aHATOMY MECTYy B CHCTEME
I aTOMOJIOTHYECKAM OTHOWIGHWSM dJeMeHTa, m0O0, Cyms IO BceMy, 9YTO
I3BeCTHO IOHHIHE, B OHOM MECTe CHCTEMH HAaXONHTCS BCerna TOJNBKO
OfiMH 3IEeMEeHT W aTOMOJOTWYecKHe OTHOIIEHWs B3JEMEHTOB B CyLIecTBe
04YeHb OPOCTHL.

Ilomoxkmm, 4TO maH 3iIeMeHT, 00pasyoINAN ONHY, BHINEe He OKHCIAIO-
Imyocs, He OYeHb DHEPIWIeCKYH OCHOBHYI0 OKHCh, B KOTODOW OKBH-
BaJieHT aaemenTa=38 (a0 He 3a0HTH, 9TO B 3TOM UHCJIE 3aKII0IaeTCH
HeKoTopasd, Hem3beskmasg morpemuocth). CHopammBaercA: KakeH ero
aTOMHHII Bec Wiz KaKoBa dopmyia ero okucr? Ilpmnas oxkmen cocras R20,
6ymem mmers R=38 m anement momxmo momectuth B I rpyommy. Ho ram
Ha 2TOM MecTe yiKe crout K =39, ma cyasa mo atoMaHaJOrWH, OCHOBaHZE
TAKOTO POjJia [NOJKHO OHTH H pacTBOpDEMOe W dmeprmueckoe. Ilpmmas
oxmerm cocraB RO, aromemit Bec R Oymer=76, o Bo Il rpymme mer
MecTa JJA dJeMeHTa C TAKAM AaTOMHEIM BecOM, HOTOMy 4ro Zn==65,
Sr=87, ma m Bce MecTa 3JIEMEHTOB ¢ MaJHIMA aTOMHEIME BecaMd B Heid
noxus. [lpagas oxmcn coctaB R20%, Gynem mmets muaa R arommmii Bec
=114 m ero momxmpo ormectd K III rpynne. B meii melictBurenbEO ecTh
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cBobomuoe MecTo Mesiny Cd=112 m Sn=118 pusa s;eMenTa ¢ aTOMHERM Be-
coM 0ko0J10 114. Cyma mo aromamamormm ¢ Al20%m T1203, ¢ CdO m Sn0?2,
okmes [175] ero mommua OwmTh ciaabnMm ocmoBanmmeMm. CllenoBaTelbLHO,
MOYSHO cl0fja nocTaBuTh Ham aJeMenT @, Ilpunas ¢xe) eit cocraB RO2, moxy-
aam aTomamil Bec R=152; o B IV rpynme mer mMecta jis takoro sie-
MernTa. CBOGOHOe MECTO, COOTBETCTBYIOINEE DIIEMEHTY ¢ aTOMHHIM BecoM
162, moMKEO UpWHAMIEKATH TAKOMY, OKHCH KOTOpOTO OymeT odueHb
cmaboio KmeaoTol0, ciuabeiimero, dem SnO2, HO 0Golee PHEPIEIECKOIO,
gem PbOZ%, C atomurim BecoMm 152 ecTh cBoGomunoe Mecto B VIII rpymme,
HO 3JIeMEHT 3TOTO MecTa, 3aHmMas cpenuuy Mexnay Pd =z Pt, momsen
001ajaTh TAKOK COBOKYIHOCTHIO CBOWMCTB, KOTOPYIO Helb3d He 3aMe-
TATH IPH M3y9eHHWM Tela, W eCIH ee HeT B HEM, TO 3TO MECTO H 3TOT BCC
atoMa emy u mHe moaxomut. Ilpmpmas oxmem cocras R2Q°, momyumm atom-
waii Bec R=190, vo B V rpynme meT Mecta [Jd TAKOTO 3JeMeHTa,
moromy, ur0 Ta=182 m Bi=208, na m 51eMeHTH 3THX MeCT KUCIOTHBI
B Buge R205,

Togno Tak e He MOAXOAAT HAIIeMy 3JIeMEHTY H COCTABH OKHCJIOR
RO? m R%207, a moToMy e{MHCTBEHHH MPUIAIHEIN JsI HAIIETO dJIEMEHTa
atomuu Bec ectb R=114, a ero oxmcm dgopmyra R203.

Ho raxoii snement m ects unduil. Ero sxBmBasent no Habdlomernio ©
<Bnukaepa=37,8>, cmegoBaTeqBHO, €r0 aTOMHHU Bec MOMKeH ORITH
m3MeHeH ([0 cmX DOp NpW3HABAIA ero=79, a oxkuch 3a InO) B In=113,
coctaB ero okmem In202, ero aromomnorm m3 rpynosr III cyrs Al m TI,
a m3 7-ro pana Cd m Sn. Onpepennm Ke IO 5TEM aTOMOJOTaM BepOSTHEE
CBOWCTBa HHAWA, KOTOPHE CIMYAM C JEeUCTBUTEIbHO HaOI0meH-
HEIMA.

Tax xak aTomonora maaasa — Cd m Sn — Jerko BOcCTaHABIXBAIOTCA
JajKe M3 PacTBOPOB IMBKOM U T. II., 70 [176] m mupmit fomKen moyuaThea
stuM nyTem. Ag (@3 7-ro pAfa, rpymma I) ryrommaBge Cd, a Sb tyro-
mjaB4e, geM Sn, 10, cyad mo atomojxorma Ag, Cd, In, Sn, Sb, menmi
nolyken miaaBmThed Jyerde, aeM Cd (om maaemrea mpm 176°). Ag, Cd m
Sn© cepoBaTo-6emoro mBeTa — TAKOB jKe- JOJIKEeH OKWTL W HHIWI.
¥Yn. Bec Cd ropasmo mensme, aem Ag, Sb memuOro Membme, weM Sn,
a IOTOMY yA. Bec MHAAA NOJKeH OHTL Mexny yn. sBecamu Cd mw Sn m
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Menbime nx cpeguero. Omo Tak u ecth: Cd=38,6; Sn="17,2, caegoBareasno,
ya. Bec In momxen 6viTh Menee 7,9, gabmopenme pano 7,42, Tax xak Cd
7 Sn OKHWCIATCA NP HAKaldBaHWH, a HA BO3AyXe HE pPiKaBeloT, TO
3TH CBOMCTBA MOJIKHBI IPHHAJJIEKaTh W HHAWIO, HO B MeHbIIeH Mepe,
yem Cd m Sn, m6o Ag m Sb eme Tpynuee oxkmcasioresa. Bee aTo coramacuo
C ONIBITOM, I TOTO e CYMJEeHHA JocTHTaeM, CpaBHEBafg MHAWHE ¢ Al m
Tl. Tak, manpamep, yx. Bec A1=2,67, T1=11,8, cpenuee="7,2.

Ilepeiimem Temeph K CBOMCTBAM OKHMCH W peaKnumAM cotied. Vmpwmii,
KaK ero aToMoJors © OTHOCATCA K HEIeTHHM (pAfam) ©, a mOTOMY BEIC-
[me OKHCIE MOJDKHH OHITH He PEe3KUME OCHOBAHHAME. OTH CBOMCTBA B
In202 pommunr OnTh mMeHee peskm, dem B GdO m TI20%, mo Gomee AcHH,
gem B AI?0® m SnO®% O=mo Tak m ects. Oxmem Al m Sn pacrsopsoTCA
B INeJ09aX W Jal0T ¢ HUMH ompejesneHHue coenumuaends, a oxmen Cd m TI
HEPacTBODPUMEI, OKACh MHAWA JOJKHA PACTBOPATHCA, XOTA U He 00pasyer
npouaroro coepmuennd. Oxkmen Cd m Sn, Al, Tl ryronnaBkm, nopomrkosaTH,
rakoBa m In?03. I'mgpar ee mommen GuTh [177] crymenmer m GecieTeH.
Oxmezm Al203, SnO? ocakpaoTcd BecbMa JIeTKO M3 COJAHKIX PacTBOPOB
yrie6apuTOBOI0 COJNBI0, TaK AoiKHaA ocaskpaThesa m In203, Ceposomopon
ocaskmaer u3 Kumeawx mprocreir Cd m Sn, pomxen ocaskpmaTts m In.
Bce aTo coriacHO ¢ JeHCTBHTENHHOCTHIO.

Ho BoT ¢axTH m memabiiofeHHEe HWIX MaJjO MCCIEJOBAHHEE IO CAX
mop, HO O KOTOPHIX MOYKHO CYAHTH IO aToMaHajgoram. Vmmmi noixeH
JaTh OOBIYHKIM IyTeM JeTyuumi mupmi-3Tmia InEt3, Tak rax ects CdEt?
z SnEt* *, m, cynd mo cBoiicTBaM aTOMAaHAJOrOB, OH MOJM{eH KHIETh
oxoxo 150°, Tax kak gBa aroMotora muaums Sn u Tl gaooT Kpome BHICIIEH
OKHCH ellle¢ ¥ HW3NIyio, 60Jee OCHOBHYIO, TO, BEpOATHO, M WHAWN maeT
sakucb InO mam In20, cmocoGHyIo, ofHaKO, Ha BO3AYyXe HEPEXOMUTH B
oxmcb. BeposaTso, omgnako, 9o xmopmersiii mEami InCl® mam In®Clé me
Oymer B yapy pasiaraTbcs ¢ BHeJdenmeM Xuopa, m6o m SnCl* ue mmeer
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