


YTo Takoe mMaTepus n N3 4Yero oHa COCTOUT?

InemeHmom (0T nat. elementum —
«CTUXUAY, «NepBOHa4YaribHOE BELLECTBO») B SMHWJ'OK”
domnocodckom cMmbicrie NnoHUManm V Bek A0 H.93.
NPOCTENLLYIO, HEPA3OXMMYHK COCTaBHYHO

4YaCTb BCEX Terl. |

Tenro hoia Cyneowrs

Bammmonts ; Noaon




APUCTOTEN JIEBKWIIM HEMOKPUT

384-3221 pow.a. 460 - 370 T. nO H. .
Mamepus — ouckpemna
Mamep Ll S L L «Cywecmeayem rnipedern OesrleHUs1 seujecmeaa
«[Jenumocmse seuwjecmsa -amom»
beckoHeYyHa»

ATOM B IIEpeBOIe HA PYCCKUM — Hele/IUMbIN



YyeHue Llemokputa

BCe Terla COCTOAT U3 6ecYUcrieHHoro
Kornu4yecTBa cBepxmMarbiX, HeBUANMbIX
rmasom, HegenuMbIX YacTUL-aTOMOB;

aTOMbIl HenpepbIBHO ABUraroTCA B NyCTOTE;
HUKTO UX He co3aaBarl, OHM ObINUu Bceraa;
HUKTO HE MOXEeT YHUYTOXUTb aTOMbl;

aTOMbl MaTepuanbHbl: UMEKOT BeC, pa3mepsbil,
¢popmy;

OOHW aTOMbIl UMEIOT KPHOYOUKU, Aapyrue

neTesibKM ¢ NOMOLLbIO KOTOPbIX
COEAMHSIIOTCA APYr C APYroMm.



J1IaATOH

«TUMEW»: B ocHOBe Bcero cyLuero nexar
YacTULbl. ATU YacTULILI MMetoT hopMy
reomMeTpuYecKnx uryp — TpeyronbLHUKOB.

427 - 348 1. 0O H.3.

AnNeMeHTbl MUpa — npaBUiibHble
MHOrorpaHHUKu.

TeTpasap - «4acTuL,a OrHsA»,
OKTasap - «4acTuua Bo3gyxay,

MKocasgp - «4actuua BoAabl»,

Ky0 - «qacTuua 3eMnuny.




[bep
[acceHau
1592-1659

KUl oK

B cepeanHe XVII B.
dbpaHuy3ckumn counocodc u
dousuk lNbep NacceHgu
(1592—1655) 3aHOBO
rnepeckasarn y4yeHue
[emokpuTta n Inukypa,
AOMNOSIHUB ero HOBbIM
MOHATUEM «MoJleKyrna» ansa
0003Ha4YeHnA pas3nN4Horo
coYeTaHuss aTOMOB ApPYr C

BPYrom.



"Bboune genaeTtT m3a XmMmm HaykKy'
OHIrenbCc

NMocne 10 net akcnepumeHta P.
Bounb Hanucan 3HaMeHUTYHo
KHUTY « XUMUK-CKENTUK», B
KOTOpOM AoKa3as HepearnbHOCTb
«Havan» Apucrortens u Been
npeacraBneHne 0 XMMUYECKUX

afeMeHTax Kak O BellecTBax, He = 0 “
noagarolmxcs ganbHenwemy @Dm

a3noxeHuro. Onpengenus 7.3, NZARADOXA P7ZRS

Pobept P € PeA A )
s 3agavyen XMMun usyvyeHue o2 il 0.)
boWnb 3MEeMEHTOB U UX COeAUHeHun. | {3l il A |
1627-1691 P. Bounb nocTtaBun ee Ha ot Bovilon o)
Mt 0 28

Hay4iHYIO OCHOBY.



«Xumuk 6e3 3HaHuUsi hu3uku, — nucasi OH,--
noodobeH 4YesioeeKy, KomopbIiU ece2o
doJsnKkeH uckamb owyrnomM. M cuu dee Hayku
mak coeduUHeHbI Mexdy cobolu, 4mo oO0Ha
6e3 dpyaol e cosepuwieHcmeae 6bImb He
Mo2ymy.

Bce npoucxogsilime B npupoge
XUMMn4yeckume u chmsnyeckue ABreHNNA
o0ycrnoBrieHbl BHYTPEHHUM ABUXEeHUEeM
yacTuy BewecTtBa. HagenuB atombl
Maccou, LwapoobpasHon chopmon u
CMOCOOHOCTbLIO K ABWXEHUI, YYEHbIU

Muxaun 9
BbICKa3an psiZ BaXHbIX NONOXEHUN,
Bacunbesuu koTopble cnycta 130 neT nernyu B OCHOBY
JNTlomoHOCOB MONEKYAPHO-KMHETMYECKON TEOPUM ra3oB.
1711-1765

M. B. JloMmoHOCOBa no npaBy CYMTalOT OCHOBOMOJIOXXHNKOM
KONmIM4ecTBEeHHOro Metoaa uccrnenoBaHus.



AHTYyaH
JIlopaH
JlaByasbe
1743-1794

153

A. JlaBya3be onucan v
cucrtemaTuavpoBarn Bce
U3BeCTHbIe B TO BpemMs
XUMUYECKUE 3NeMEeHThbI.

B 1789 r. yyeHbIn
onyonukoBarsn cTaBLUUU
3HaAaMEeHUTbIM
«INeMeHTapHbIN Y4eOHUK
XUMUUNY», B KOTOPOM
bnecTtdwe oboOLWMN BCE
AOCTUXEHUA XUMUN TOro
BpPeMEeHM.



ona o6bACHeHUsA nmeroLmxcecs
3KCNepuMeHTarNbHbIX AaHHbIX
. danbTOH Hagenun atombl
TpemMms CBOUCTBaMM:
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BC€ aTOMbl O4HOIO U TOrO Xe
3NeMeHTa TOXAEeCTBEeHHbI
(o6bocHOBaHMe 3aKOHa
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* aTOMbl HEU3MEHHbI U HeaenUMBbI El EM ENTS
(o6oCcHOBaHMe 3aKOHA COXpPaHeHUs ) wasen 1]€0) Stworan 4
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ageesia 3 @ Silver
Limc 24 {9 Gold o
Soda 13 ® Platna s
Potash 4 0 Mercury 47

[. OansToH npearoxuslt pacCci4nTbliBatb OTHOCUTESIbHbIE
dTOMHbIE€ MaACChbI, NMPUHAB MaCCy aTOMa BOAOpPOOa 34a
eanHnuy. Ha ocHoBaHWM gaHHbIX XMMUYECKOro aHanunsa
pPa3fiIN4YHbIX COEAVUHEHUN OH BbIYUCIINIT OTHOCUTENbHLIE
dTOMHbIE€ MacCChbl AeBATHaALUaTn 31IeMEeHTOB.

NOCTOAHCTBA COCTaBa);

* aTOMbl CMNOCOOHbLI COEAUHATBLCA
MeXxay coOouM B pasfnNyHbIX
COOTHOLEeHUsIX (06bocHoBaHue
3aKOHa KpaTHbIX OTHOLUEHUN)

60000000

[lanbToH
1766-1844



Xosed
Ilyn
[ en-Jltoccak

1ces(0 a3

B 1808 r. chpaHLy3CKUN
nccnepoBatenb
Xozed Jlyn N'en-Jlroccak
coooLwun ob OoTKpbITUMN
3aKOHa NPOCTbIX
00BbLEMHbIX OTHOLUEHUMN.



ABoragpo
1776-1856

180¢&

Ha ocHoBe 3aKkoHa NpPoCTbIX
00BbeMHbIX OTHOLWEeHUn ABoragpo
BbIABUHYN rMNoTe3sy:

1. ATOMbI OQHOIO U TOro Xe 3rfieMeHTa
MOryT COeANHATLCA B MONEKYIbl;
2. B paBHbIX 06 bemax NnoObIX ra3oB
COAEPXUTCHA paBHOE YUCIIO MOJSIEKYI.
A. ABoraapo ycrtaHoBun
ABYXaTOMHOCTb MOJIEKYJ1 Kucnopopaa,
BoAopoaa, a3oTa, Xxropa u
npaBUNbHbIN COCTaB MOJIEKYN BOAbI
H,0, meTtana CH,, sTuneHa C_H,.
OgHako runoTte3a ABoragapo He Obina
NMOHATA €ero coBpeMeHHUKaMu.



B 1860 roay coctosincs

| MexxayHapoAHbIN KOHIPecc XMMUKOB.

Y4YacTHUKM KOHrpecca:

- YeTKO pa3rpaHuU4umnu NOHATUA aToMa U MOJIeKynbl,

YCTaHOBUIIN eOUHYI0 XUMUYECKYI0 TEPMUHOSIOTUIO -

NMPUHSANN HOBYIO CUCTEMY aTOMHbIX Macc, B OCHOBe
KOTOpPOW nexana runore3a ABoragpo.

JOCTUrHyTOoEe Yy4eHbIMU Pa3SINYHbIX CTPaH €ANHCTBO
B3rnsagoB No OCHOBHbIM CMOPHbLIM BOMpPOCaM TOro
BpeMeHU ABUNOCH MaBHOU NpeanocChLINIKOU
BO3HMKHOBEHUA nepnoanyeckon CUCTeMbl
3J51IeMEHTOB.



YUnbsm
[TpoyT

A(H)=1

OcHOBbLIBasicb Ha TOM, 4YTO
aToOMHasA macca Bogopoaa
NOYTU B TOYHOCTU paBHa
eAuHULEe U YTO aTOMHbIe
MaccCbl APYrux 35fieMeHTOB
TOXe NPUONNXKaITCA K LerbIiM
yucnawm, Y. lNpoyT BbIABUHYI
rmrnoTesy o0 NPOUCXoXAeHUN
BCeX XMMUYECKUX INIeMEHTOB
u3 Bogopopaa.



[NepBas nonbiTKa HAY4YHOMU
Knaccudgpukaumm XmMmmyecKkmnx

SJIEMEHTOB NPpUHaAneXxXmtT HeMeLKOMY

xumMmuky UoraHHy BonbdraHry
NobepenHepy, KOTOPbLIN

CrpynnupoBan HeKOTopble CXOAHbIe
MeXxay cobom arnemMeHTbl B nopsiake

yBeNn4eHnsa nx aToMHbIX Macc.
KoHe4yHbIM pe3ynsraTtoM ero
uccrnegosaHum obina
onyonukoBaHHasa B 1829 r, tabnu
«Tpuany:

NoraHH
BonbdraHT
HobepenHep

1829

40Ca

32S

|

88SI~

79Se

137Ba

128Te

1271

.




CHCTEMTISaLIR UMM STENeTOR
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3aKoOH OKTaB HbloneHaca



CCTRNATHSaLIR XAMHCCHM: MeHeRToR

Tabnuua Yunbama OnguHra
TpunneTtHble rpynnbl

Jlotap Mewnep

H 1 Mo 96 W 184
Au 196.5
Pd 106.5| Pt 197
Li 7 Na 23 - Ag 108
G9 Mg?24 | Zn 65 Cd 112 | Hg 200
B 11 Al 275 | - - T1 203
C 12 Si 28 - Sn 118 | Pb 207
N 14 P 31 As 75 Sb 122 | Bi 210
O 16 S 32 Se 79.5| Te 129
F19 Cl 35 Br 80 1427
K 39 Rb 85 Cs 133 | -
Ca 40 Sr87.5 | Ba137
Ti 49 Zr89.5 | - Th 231
Cr52.5 V 138

Mn 55
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SPCCIB

Ag Cu Fe Pb Au Zn

Ca0O MgO BaO Si102 AlLOs



CICTNATHSALIA XAMHSCCHM: MEHeRToR

OmuTtpuin MiBaHoBUY
MeHpoenees

[epBas neyaTHas nepuoauyeckas Tabnuua

ONBITD CHCTEMB 3TEMERTOB'.
QCROBANHOR HA Kb ATOMNOND BACH M XUMHYTCXONS CLOACTRS,

Tie=50 Tr= 90 7=180,
Va5l Np= 94 Tawifd
Cras? Mom 95 WaI8é
Mns8S Rh=104s Pi= 197y,
Fe=5 Rr=104a lr=198
NimCo=59 Pi=106s Os=193.
Hat CumB3s Agw108 Hg=200
Bea 9iMg=24 o5z Céwlfl
Bell Al=m2ls 7=68 Ut=116 Au=197?
C=12 Si=28 71=70 Sn={1§
Netd P=dl Aseld Shei2? Ble21i?
O0=16 Swi?2 Se=T04 Temi2§?
F=id Cl=35sBr=80 [=12?
Li=1Nam23 K=3) Rb=pSs Csw(3! Ti=IN
Cawid St=B87s Bam131 Ph=20]
1wés Cemd?
Er=55 Lamad
Ni=b6d Diets
‘lu-ﬂ.&ﬂ-i“?

l;lkwm{

B 1871 r. y4yeHbIn
paspaboTarn HOBbIN
BapuaHT rnepuognyeckomn
CUCTEMBI, KOTOPbIN YXe
Marsrio 4em oTnuyarsncs ot
COBPEMEHHOrO.

14N 31P 75As IZISb

160 32S 79Se 128T

17f 36Cl 0By 1271

Mi 23Na | ¥K 85Rb l33Cs

9Be 24Mg 40Ca SSSr 137Ba

llB 27Al ? llSIn 204Tl

lZC 28Si ? ll7Sn 207Pb




OMmntpun
iBaHOBWUY
MeHpeneeB

1869

Jlornyecknm 3aBepLueHUEM
NMOUCKOB pPa3fiMYHbIX BapUaHTOB
Hay4YHOM CUCTEMaTUKMU
XUMUYECKUX INIEMEHTOB siBUJ1aCb
nepunoaunyeckKkas cucrema mutpusa
MBaHoBM4Ya MeHpgeneeBa,
cocTaBfieHHas PyCCKUM Y4YeHbIM B
¢deBpane 1869 r. npn HanucaHuun
y4yeOHMKa No XumMmuu ans
ctyaeHToB leTepOyprckoro
YHMBepcuTeTa.



[lepnonnyeckass cucreMa - 3TO
ecCTeCTBeHHOHay4YHasi Klaccupmxaumus
XMMUYECKUX DIJIEeMeHTOB,
OCHOBaHHAasi Ha IepMoaMyYeCcKOM BaKOHe

| -0CHOBbL
X H M I Ia:
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Mepuoaunyeckas Tabnuua MR
XUMUYECKUX 3NNeMEeHTOB, AP ';;,mm.,m..,
co3faHHasi Ha OCHOBe A e T
neprmoanyecKoro 3akoHa, e,
OTKPbLITOro PYCCKUM YYEeHbIM i e
NN MeHpgeneeBbIM cTana Yo Mty R

e OB -oeapTA U

Hay4YHbIM BEHLOM aTOMHOM S S R R .
XnMmun. | :




, NEPNOOUNYECKASI CUCTEMA He
== I XVMUYECKUX BNEMEHTOB e
u 0.M1.MEHOENEEBA e

Al  © Si pooAsg i

lll 2808154 I8 0w 3097278 21,008
3s'3p* 3si3pt 3s'ap? 3s*3p* 3873p®
111 v \Y% VI VII  VIII IX X X1 B > . ’ 3
1= Ca 2 8Sc 21 Ti 2\ 2 Cr 22 Mn * Fe 2 Co % Ni 2 Cu *Zn w@Ga " Ge *As “Se “ Br
IV 39,0063 40,078 44,95%01 47,807 50,8413 51,9081 54,9180 55,047 an,9332 8,71 3542 65,37 69,723 72,01 74,0210 ™ 79,504
as? 3d'4s? 3dias? Id*as? 3d*as) 3d*as? 3d*as? 3d’4s? 3d"4s? 3d'"4s’ 3d'04s? 4s'4p! asap? 4s'apt as*ap! Astap®
Rb #*Sr =Y #wZr “Nb “Mo “Tc “Ru “Rh “=Pd =+ Ag 7Cd *In *“Sn “©Sb = Te =1
V as.4a7a ara3 &R 20535 91,234 93,90838 05,93 (o9} 101,07 102,9053 108,42 107,5883 112,411 114,02 1,710 121,75 127,60 130, 9044
58 4d'5s? Ad*5s? 4d*5s! 4d'Ss’ 4d'Ss? 4d'Ss’ ad*ss! 4d'*54° 4d"*ss’ 4d'95s? 545p’ 54'5p* 5s'5p’ Ssi5pt Ss'5p* 5s?5p*

“Ba *“La “Hf »Ta »W #“Re ~Os #Ir 7Pt “Au 7Hg =Tl =Pb =Bi =Po *At *Rn
VI 132,9068 137,332 138, 0055 178 RO, M7 N3RS 186307 190.2 192,242 19608 196, %687 Jeo. 58 04,383 2072,2 200,0004 210} 1310} 22
o 417°5d6s? Ar<Sd'es’ 4f4Sdes? AfSd%es?  4f45d%Gs?  4f4Sd76s7  5d%Gs! S5d%6s’ 5d%s? 6s6p’ 6s'6p* 6s6p’ Gs'6p’ 6s76p* 6s°6p°

88 Aé 89 Rf 104 Db 105 59 106 Bh 107 Hs 108 Mt 109 DS 110 Rg 111 Uubuz uut 113 Uuqxu Uupus Uuhuﬁ Uusu? Uuou
Vll e T [361) 263) [263) [263] [26%) 6] o e re) [20%5) [ase) [280] [2%%) s 1£4 | I
6d'7s? SP4ed?7s’  SPAGd'7s7  SM46d*7s? SNGd 7s?  S146d°7s?  SF‘6d77s7 SP4Gd™7s?  SP46dI07s) SPAEdI7s7  S0'64TsT7p) SP6AVTsI TRt SY6ETSTRS SINEETsITpt S0 6075 TPt SP6dTe 7y

*NAHTAHOMWABLI
Ce =Pr *Nd “Pm Sm “Eu ©Gd “Tb - Dy

68 Tm 69 Yb 70 Lu 71

62,5 168,9342 173,04 174,967

140,118 10,9077 AL 0 :
41'5d'6s? 41°5d%s5? 415d%s? 41°5d°6s* 4195453 4f'5d%s? 4175d'6s? A41°5d%6s? 4r105d4%53? -1 5 L 41'35d%s? 4135d%s?  4f45d%s?  4145d'6s7

*FAKTUHOMWADL
Th =«Pa =U < Np *Pu *Am *Cm *Bk *Cf *“Es

132,0581 238 0289

s Fm 100 Md 101 No 192 L 100
as2) (2572) (258) b ) o0 )

5M6d*7s* 5r6d'7s’ 5r6d'7s SM6d'7s* Srea*7s* 516475’ 5r6d'7s 5r6d"7s* S5r96d%7s* S5r'6d"7s’  SMi6d"7s*  S51%6d"7s’  S5r6d"7s*  S5rY64'7s?

AnvHHaa dopma nepuogrdeckor Tabnuuel xmMudecknx anemenTor .. MeHgeneega.

MaTtemaTuyeckmm aHanus nepuon,uqecxoﬁ CuUcTeMbl 3JIieMeHTOB npuBoaun K
npaBuJibHbIM BbiBOoAaM, HO (buauqecxuﬁ CMbICIT nepunoanNyecKoro 3akKkoHa
ocTaBarncsd npu 3TomMm cCopepuieHHO HeACHbIM. an‘-IVIHy nepmoaonN4HOCTHN
Heo6XxoAUMO ObINO UCKaTb B OCOOEHHOCTSAX CTPOEeHUsA atTOMOB J3JIEMEHTOB.




B 1885 r. wuBegckumn
' uccneposBatesnb MoraHH PobGepT
Pupnbepr noasen

MaTeMaTtun4yeckum oyHgameHT
noa nepuoanvyecKkum 3aKoH:

1) y=1(A)
AoraHH Yy — HEeKoTopoe CBOMNCTBO
3NIeMeHTa;
POGGpT A — ero aToMHasi Macca;
PM p‘6ep|- f(x)—nepunoguyeckaa PyHKUUA.

2) aToMHasi macca A makyke eCTb

¢yHKLUMA HekoToporo yucna N,

KOTOpOe y4YeHbI Ha3Ban

NOpPAAKOBbLIM YNCIIOM 3JIeMeHTa.
A= f(N)

3) dopmyrna HaxoxxO0eHusl

amomHbIix macc  A=N"?1



ApbIM NPOTUBHUKOM aTOMHO-
MonekynapHoro yyeHus B KoHue XIX B.
BbICTYNWUI1 U3BECTHbIU HEMELKUU
ecTecTBoUcCnbITaTenb Bunbrenobm
OcTtBanba. OH yTBepXxaan, YTo aToOMbI U
MONeKYy bl CYLWeCTBYT TONIbKO B
CO3HaHUU YerioBeKa U 4YTo
aTOMMUCTUYECKMe npencTtaBrieHNa —
BCero Nvb YAOOHbLIN Crocob
OTOOpaXXeHUsi peanbHO NPOTEKaLWnX BO
BpeMeHn U B NPOCTpaHCTBe
3HepreTnyeckux npoueccon. OH
HacTamBals, YTOObl XMMUKM MO
BO3MOXHOCTU He Nofb30Balriuchb
aTOMUCTUYECKON TeOpPUEMN.



Pa3pewnTtb cnop Mexay
CTOPOHHUKAMU U NPOTUBHUKAMMW
aTOMHO-MOJIEKYNIAPHOro y4eHus

MOI' TOJIbKO 3KCMEePUMEHT.
N Takon akcnepuMeHT Oblin
BCKOpe NOCTaBlEeH.
N OTKpbITUA He 3acTaBuUNu cebs

XOaTh.



