
































Tabnunma 1
CeMb METANIOB JPCBHOCTH M HX HA3BAHMA

Merann IInauera CHMBCA HeHp Henean

3onoto Commne ® Sunday
Bockpecennbe

Cepebpo JlyHa h) Monday

. TlorepenbaMK

Rexeso Mapc Jd Tuesday
BropEmk

PryTb Meprypumii o} Wednesday
Cpena

OaoBo OnnTep 2 Thursday
YeTepr

Mensn Benepa @ Friday
IIaTenma

Cemen Catypn h Saturday
Cy6G6ora

Apxeodormueckne packoukm B Ermnre, Basminome, ®urnkmn, na
Hasrasze noxasamnm, uro 8 V—III ThlcAueneTHAX [0 H. 9. HB3BECTHE
Oblo1n pasimYHbIe MeTAJIIMYecKue CIUIaBbl; HampuMep, B Ermnrte ymenn
H3TOTOBJATH «a3eM» — CBeT bl cmiaas cepefpa ¢ 30710TOM.

IIyreM o6sura MefHEBIX H ONOBAHHLIX Kamuell B Ermnte m B Meco-
moramnu B 111 Toicadenernnm mo H. 5. m B Kurae Bo Il ThIcAwenerun
70 0. 3. moJdydJann OpPOH30BEIE CIVIABH!, M3 KOTOPHIX M3TOTOBISAIH Pas-
amaHble npeaMetsl. B VEaum m B ApyrEx cTpaHAX HADPANY € ONOBAH-
1ol GpOH30Il BBHIMIABIAIE MeIHO-MBIMbAKOBbIE CIIABBI ',

YcoBepImencTBOBaHAe TPONEcca MOIyIeHusa OPOH3BL BHI3BANO POK-
NeENe TeXHOJIOTHH TeImIoBoii 06paboTKA cIiIaBOB. JHAYATEIHHAS TBEp-
A0CTh OpOH3bI, JATYHH JIel1aNa 3TH CIIJIABH He3aMeHUMBIMU IIPH H3T0-
TOBJIeNIN PeRYIMUX HACTPYMEHTOB H APYTHX METATNHIeCKAX W3/IeImil,
B 3aBHCHMOCTH OT TOTO, [JA KaKOH [eJHn ICHO0Nh30BANH HHCTPYMEHTHI,
UPeIbABIANUA COBEPIIEHHO OnpefelenHble Tpe0OBAaHHA K KAIeCTBY
cniasa (cBoficTBa ero usmeHANu nE00 OPH TepMIYecKOl W MexaHmde-
cKol1 oGpaBoTke, aubo mpn moMomim 700aBOK, BANABIIAX Ha& COCTAB W
CTPYKTYpY cmiaBa). Yike B Te OTHaleHHBle BpeMeHAa OCHOBHEIM BO-
OpoCcOM HpaKTHIecKoll MeTaIlTypru; ABJIANCA BOOPOC O 3aBUCHMOCTH
MeKy CBOICTBOM MeTaJIMYecKOro CIIaBa M ero COCTABOM.

TolcsadeleTHAA SMONpHYECKUil IYTH M3yIeHAA CBOUCTB MeTallIAIe~
CKIX CIJIABOB, C0co00B HX MOJYy4YeHHA m 00paboTKA Hak BO3MOKHOCTB
4eI0BeKy HAKOOATH GONbUION 3amac NPAaKTHYECKHX CBEJCHHH H HaBBI-
KOB. 3HAKOMCTBO ¢ TOPHBIMA PYJaMil I MEAHePAJTaMA NPHBENO K OTKPHI-
tHio HoBHX BemecTB, C TedeHmeM BpeMeHH HAKOUHWICA OOMDpPHEIH
OMBITHBIA MaTepmal, MO3BOJAUBINAN cJenarh HeKoTophle oGobmenns.
Tleproe, uTo 6bLI0 3aMedeHO H AOKA3aHO, — 3TO IOCTOAHCTBO CBOMCTB
OTHeIBIBIX BeIecTs. Ilo-BEHIIMOMY, BIepBble OAWH U3 cI0co00B u-

I Jlaryep BHOepBEle OBlIa HPHTOTOBJICHA OKoJO cepemuEsl I B. H. o.
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I0r0 KOJINYeCTBAa aTOMOB, KaK-TO BO3JeHCTBYWOINMX ApPYI Ha JpYra,
pAacIo/IOMKeUNbEIX B IPOCTPAnCTBe B ONpefieeHHOM nNodoxennu. Ecan
61 aTOMEI Ile CYINecTBOBAJHM, TO BCe BEU[ECTBA pa3pymuJInch OB DOX
BanAINeM HeyMoIuMoro BpeMeHd. TakoB ObLT HCXOAIBI IYHKT aTo-
MucTHIecKoll Kounennnn Jnakypa u JyKpenus.

Hy:xap! 6n111 MHOrHE BeKa, 9TO0B YPOBEHD HAYYHO-TeXHHYECKOTO
9KCIepUMEHTa HACTOILKO MOJHAJICA, 9TO MO3BOIIT MPOHUKHYTH B, Ka-
3aj10ch OBI, HEJJOCTYIHBIII MHUP ATOMOB, II03HATH KOTOPBIH, IO MHEHHIO
OpPeBHHX YUYEHLIX, MOT TOAbKO pasyM. [leMOKpuT y9umi1, 9TO TOIBKO
«CBeTI0e IO3HaHHe», NOCTHUraeMoe JMIMb ¢ DOMODIbI0 pasyMa, IO3BO-
JsgeT HAPUCOBATh KApPTHHY COCTOSANHMA ATOMOB — mX (POopMy, pacmoio-
JeHHe U cllenenue.

YYEHHE APHCTOTE.JIS

Benurmit wMpicautens ppeBroctm  Apucroreas (384—322  rr.
70 H. 3.) B cBoell kuure «Meradusnkay Tak H3JI0KIT BO3HHKHOBEHUE
pPA3IHYHBIX TIpejcTaBienuii 0§ aTeMeHTaX, 00pasyIOMIHX BCe CYMecT-
pyroiee. «M3 Tex, kro Bumepsrie 3apaInchk durocodneil, 60IBIIHICTBO
CYUTATO HAUaJOM BCEX Bellleil OHM JHING HAYaTa B BHE MaTepHI; To,
13 9er0 COCTOAT BellM, TO, I3 Yero IepBOro OHH BO3HMKAIOT H BO UTO
B KOHETHOM CUETe Pa3pymIaloTcs, NpudIeM OCHOBHOE CYIIecTBO mpedsi-
BAaer, a 1m0 cBoilcTBaM CBOMM MEHMETCS, W 9TO OHN CYNTAIOT DJIeMEHTOM,
U OTO — HAYAJ0M Bemieil...

Darec — pogoHAaYATLENK TAKOro poja mirocounm — canTaer ero
sopoii... C apyroft cropounl, AgakcuMer 1 [loren cTaBAT BO3AYX palb-
Ie, HeXKeaH BOJY... | @PaKINT — OFOHb, OMIIEIOKT — YeTHIpe IeMeHTa
(Boma, BO3ayX, oroub, semas. — 0. C.)... Anarcarop... yrBepsKiaer,
9TO HaYa’ia HEOIDAHUIEHH! (10 TUCIY)...».

ApncToress NpUOAT yUeHHe IMIIE[OKIa O 9eThIpeX MaTepHaIbHbIX
aleMeHTax, NPUCOESIITHE K HUM HAYAT0 JBIDKEIHA — IATHII HeMare-
puainunii aaevent. On mpepmonaralt CyIlecTBOBAHEE IePBIYNOH Ma-
TepHn, NpH3HAKN KOTOPON MOryT mameBAThCA. B KadecTBe xapakTep-
HBIX CBOHCTB reppuudioif Marepadm ApHCTOTENb NPHHAN TemJaoTy,
X040, CYXOCTH U BIaH0CTh. CBOIICTBA TEITOTHL M CYXOCTH OJNLETBO-
pATHCH DIEMEHTOM — OTHeM, a XOJOJ M BIaJKHOCTh — BOAOH, KoTopas
NPOTHBOHOCTABIAIACH OTHIO, 3eMusa ObLTa X0mM0JHOH m cyxoH, Toraa
KaK BO3JYX — TEIJIBIM M CHIPHIM. ADHCTOTETH YTBEDMKOAJM JBe Naphl
NPOTHBOMOIOMKHBIX DJIEMEHTOB — yUeHne, KOTOpoe OOIYCKAaJI0 O9eHb
yiofHoe mpejcTaBienne B BHAe «KpecTa MPOTHBOMNONOMKIOCTEIIN:

Tennoe OroHb Cyxoe
Boaayx T st 3eMnA
BnamHoe Boaa XonopHoe















PAsINUNLIX KONCTPYKIHil BecoB (B TOM 9HCJIE THAPOCTATHYECKHX) K
MeTOJ0B B3BeIIHBANHA. DOJLILOIl HuTepec NPeJCTABIAIOT JaHHBIC
A. Na3uam, moIydeHHbIe HM NPH ONPe/(e/IeHAN IIOTHOCTI Pa3IMYHBIX
pemectB. Tabamua, UpoBegennaa B KHHIC, CBHIETEIbCTBYer 00 yjau-
BUTEIBHOI TOYmOCTH ero naMmepenuii. Hanpusmep, mo ero onpepesnenuo,
3oa0to mmeer miaormocth 19,05 (o coBpeMCHHBIM ompejleIeHHAM, OT
19.25 mo 19,3), pryts — 13,56 (no cospemenHnM mamHbIM, 13,59), ce-
peGpo — 10,43 (mo coBpemennpim naBEbM, 10,428). C Takoir mxe ToU-
HOCTBIO OBTA HaiileHa MNJOTHOCTH HEKOTOPLIX [APYTHX BellecTs
(rada1. 2).
Tabnumna 2

YaenbHRIE BECa METAlNOB
0o panseiM Bupynn!

Bn- CHITbIC

MeTtanian Ha“[‘]*;‘:’ﬂ n Coﬁgx;;xe .
30510TO 19,05 19,25
PryTs 13,56 13,59
CauHeQ 11,33 11,34
Cepebpo 10,43 10,42
Meap 8,70 8,93
sRemeso 7,87 7,86
Qnoso 7,31 7,28

Erponeiickaa axxamma. Unes o cymecrBoBAmHE IepBRYHON Ma-
Tepun, cnoco0HOI nmpnobperaTs oupejeleHHbBIe Ka1eCTBA B OTAEIbHEIX
0aga1ax-CTAXUAX U H3MEHATH 9TH Ka4ecTBA B NpOIEcce IMpeBpamieHns
0JHOTO HaYalda B APYyToe, Ipuobpesa y eBPOUEHCKNX aTXUMHKOB HHOM
cMBICT. AGCTpAaKTIibIe apuCTOTeNeBCKIe HAYala-CTHXHHA OHH IOCTEleH-
HO 2aMeHANT «IpHBLHOaM#» (PTYTh M cepa), HecymmuMH B cebe ompe-
JeJeHHBIA 37TeMeHT BeHIeCTBEHHBIX Havald. IlpomsBogd Mammmymsanun
¢ BeHIeCTBAMH, BO3JeliCTBYA HAa IHX pa3imuYHBIME cocobaMm (ofKur,
pACTBOpeHHe, PacTHpadre m T. fi.) ¢ LeJNbi0 IOIYIedns COKPOBEeHHOH
KBHETICCEHIAN, AJXAMAKE HEUNPOW3BOJBHHO HAYMHANH H3ydaTh 3aBHA-
CIMOCTH CBOICTB BELIECTB OT HX cocTaBa. B m3BecTHON Mepe mMeHHO
OHH 3a MHOTHE CTOIETHS HOATOTOBILIM (MAaTePHAILHO-TEXHHYECKYIOH
0a3y A4 DOCTeIYIOUIHX HcciemoBanmmit B obiaactm xmmumm. K xommy
XVI B. xopomo Obl1m oTpaboTansl TaKkue omepanyud, KaK PacTBOpPeHNe,
neperoHka, BHIIApHBaBHe, cy0amManndA, OcalKIeHne, KPACTALIA3ANHA,
KaJpunaania (o6Kur), HAcTaWBAHWE, BO3TOHKA C NpUMEHNeHHeM BOJfA-
Hoil 6aHm n mecyamoil. Bce n3apecTHBIe B TO BpeMA XHMHYECKUe omepa-
nun moxppolno omucan A. JImBasuii 2 B cBoem yuebHmEe «AaxuMmsy
(1597). Mcnonr3oBanyme meperoHHGLIX allapaToB MO3BOJIIIO XHMAKAM
B XI—XII eB. moryunts gmcreir compr. OTKpHITHE 3THIOBOTO COEPTA

! Cum.: Aby-ap-Paiixan Myxammen nOr Axmeq an-Bupywn. Colpanme cse-
MeHmi 1714 NMo3HaHWA Iparomennocrei, M., 1963.
2 Aupgpeit JimG6aBui (1560—1616) — EemMenknmii XmMmK u Bpad.
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e pasIuIHBe JAHHBIe O TUCIO0-
BBIX 3laYenuaAX (U3MYCCKNX Be-
anuuir. «XUMHSL eCTh MCKYCCTBO,
KakuM 00pasoM IpPOM3BOJNTEH Ha-
nemnble (PH3MUCCKHE ONCPAIHH,
MOCPEACTBOM KOTCPLIX LPH IOMO-
¥  COOTBETCTBYIOIAX HHCTPY-
MEHTOB MOJKIIO OTKpLIBATH IR
ofnapysuBaTh 9YBCTBUTEJILHEIE
Tesa 1 cobMpaTh X B COCYHHI ©
TeM, 4T0OLI I03HATH OT/EJIbHEIe
[0JIydeHuble OPOAYKTHl H HPUIH-
HBI JeifcTBHA, a TaKMke IpuMene-
HHE 3THX IPOAYKTOB B PA3JMYHLIX
HCKyceTBax» L.

I DByprase yxaspizax Ha
OPU3HAKH, OTJIHYaBIINe XMMHYe-
CKHEe COeJUHEHHUS OT cMecel; co-
TJIACHO €r0 B3TJIAMaM, XEMHAYIECKOe
coefluHeHNe OJHOPOJHO BO BceX
CBOHX YaCTAX, 9TU COCTABHELIE dac-
TH B OOBIYHBIX YCIOBHAX If¢ pas-
HeJATCA, npu 00pa3oBaHHN CO- H. Hsroron.
e[MHEHNs BBIJENAETCA TEI0Ta M
ACYe3al0T CBOICTBA MCXOMHBIX Be-
mecTB. fIBTeHNA pacTBOpeHHUs OH TPArTOBAT KaK pesyibTar obpasoBa-
Husa GeCKOHEYHOr0 MHOKECTBA «HOBEIX BHJIOB MaTepPHH». Y UeHBIH,
ONHCHIBAs IPOLECC HeHTPaNm3al| KHCIOTH IIeJ0Ybl0, YKa3blBaJ HA
CyINecTBOBAaHME TOYKH HACHIM[EHNSA IpH [00aBIeHAN KHCIOTHI K pac-
TBOPY [0 MCYe3HOBeHHA ImenodHoit peaknmm. Ilo ero MmeHHmIo, B pe-
3yJbTaTe HACHIMEHNS KACJIOTHI IIEJ0Ybi0 obpasyeTcA COJIb, «KOTOpas
He ABJSAETCA HH INeJI0Ybi0, HH KACIOTOH, HO ABJIAETCA NPOYHEIM 00pa-
30BaHHCM M3 HAX 060uX» 2,

IIpumenenue ¢pusngeckux mpuGOpPOB B NPAKTHKE XHAMOYECKOTO HC-
cinenoBaEna moMorio yienbiM XVIII B. ycramaBimBaTh XapakTepHEbIE
¢m3ngecKue KOHCTAHTHL M coequuieckue CBOHCTBA PA3NHIHBEIX Be-
IEeCTB, Ha OCHOBE KOTOPHIX MOKHO OBLIO OTIHYATH OJHO COC[HHEHHE OT
npyroro. Ilpu 3T0M 0CO0EHHO HDIMPOKO HCIOJNB30BAIM 3HAYEHHUA ILIOT-
HOCTEHl METaJIoB, coteil, kncnor u 1. A. Ompegernennme KoamuecTBeH-
HOT0 COCTaBa Pa3JNYHBIX XMMHYECKUX COeJUHEHHI, y4acTBYIOI[UX B
peaxnuax, npuobpesno B XVIII B. pemaruiee 3nauenne. Tax, B3pemn-
BaHUE JaJ0 BO3MOKHOCTH IIPOBEPATH B KayKJOM OTJAEJBHOM CiIydae, He
YTepsHO I IPU KaKoi-TH00 Oolepamud TO HIU MHOE BEINEeCTBO, BXOIf-
IMee B peaknuio miau obpasyiomeecs. C mOMOIIBI0 BECOB MOMHO OBLIO

! Ilnt. mo kp.: ®mryposckmit H. A. Oduepk o0meil mcTopmE XmMmm.
M, 1969, c. 244.
2TaMm xe, c. 417.
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HBIMH BelllecTBaMmy. [IpoxanuBas
ompejelieHHYI0O HaBeCcKy 6esoit
MarHe3uM ! [0 IOCTOSIHHOM Mac-
csl, [Ix. Bask momyuma ocraTox
(oxcHp MarHMs), KOTOPHIA OH pa-
CTBOPIJI B CEPHOM KHCJOTe, a 3a-
TeM INPHIHI pPacTBOp KapOoHaTa
KaJ®A (IoTamr), B peayibTaTe de-
ro o6pa3oBajics 0CajiOK, KOTOPHIil
obiagan csoicTBaMu Genmoir Mar-
He3WH, # ero Macca 0OKasajach mo-
9TH PaBHOM Macce B3ATOH COMIH.
ITH omepamud, ecIH BOCIOJIb30-
BaThCA COBPEMEHHBIMH QopMyna-
MH, MOKHO BBIDA3HTh CIeyIONU-
MO ypaBHeHHSAMH:

MgCO,— MgO + CO,; MgO+
+H,S0, - MgS0, + H,0;

MgSO, + K,CO; - K,S0, +
+ MgCO,4 Haxc. Bask.

Tak, [I)x. Biak «c Becamm B pykax» J0Kasaj, 9T0 DOTAIl OTAAJ IPO-
KaJleEHO# «GeJoil MarEesWm» TO KOIUYECTBO raza, KoTopoe GbLIO Heol-
XOEMO I NpeBpaIlIeHns ee B 6eIy0 MarEe3uio.

PyKoBomcTBYsACH 3aKOHOM COXpPaHEHHSA MAacChl IPH XHMHAYECKAX pe-
aKnuAX, OH MOKa3al, 9TO IpH 00KHre Mexa OPOMCXOLAT MOTEPA OKOIO
44% ero mepBonauanbHOX Maccsl. Ilo mueruio [[;x. Biska, aTo MoxeT
OBITh 00BACHEHO TEM, UTO YacTh MAaTePHH BHIleJAach B BAJe rasa H
HeGO0IpIIOro KOMAIEeCTBA BOJEL

Jisx. Bask mucadt, 9To «6emblit DOpOIMOK («MATKas MarHe3us») pac-
TBOpAETCA B KHCJIOTaX ¢ OOMIBHBIM BhHIJieleHMEeM Ny3RIDHKOB M CHOBA
HoJIyJaeT BCe CBOMCTBA, KOTOpPHIE OH HOTEPsI mpm HakaaumBamud. Hpo-
Me TOro, OH YBEeJIMYUJICA B BeCe MOYTH HA CTOJBKO Ke, CKOJIBKO OH IO-
TepAN IPH HAKATHBAHHY, a TAK KaK OH PACTBOPAETCA B KACIOTAX ¢ 00-
pasoBaEHeM Iy3LIPHKOB, TO 9acTh €ro. Beca, 0e3 COMHEHH:A, NO/IKHA
6EITH mpmIEcaHa BO3AYXY» 2.

Tax [I»x. Bisk B3secmn ra3 B cBz3aEHOM cocrogrma. [Ipomece 06-
JKATa W3BECTHAKA M Oeloil MarHe3mH, corjllacHO mpeacraBienuaM Bis-
Ka, IpoTeKaer II0 cIefylomeil cxeme: u3BecTHAK (Oenas marmesusa) =.
=mu3BecTh (MOKEHAA MarHe3dsA) -+ «(CBA3AHHBIH BO3KYX):

MgCO, — MgO + CO,

! Benas Marmesma — ocHOBHOI kapGomar 3MgCOs-Mg(OH)2-3H0.
2 Ilar. mo ku.: Pamceidr ¥V, OctBaasn B. Hs ucropum xmmum. CIIG.,

1909, c. 129—130.
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Ta6amnoa 3

Ta6mama nmpocTeix Bemecrs!

Bemecrsa

Hopoe BaspaH#e

COOTBETCTBYIONICE CTApOe HAIBARHE

TIpocTHe BemecTBa, KO-
| Topuie TpEHATEHAT K
TpeM HApCTBaM DPAPOXH |
H KOTOPDHO MOMKHO pac-
CMATDHBATH B KA9eCTBe
9IeMEHTOB TON ’

.. Tlpocrwie BemecTsa HE-’
MOTAIIBYCeCKHe , OKHCIA-
eMHe B KHCI0T000pasyo-
mue

Fa

ITpocTaie BemecTBa Me-
TaANEIECKHE, OKHCHAe-
MEe H KHCI0TOO0pasyio-
mue

. IIpocrHe BemecTna
SeMIHCTHe, colxeobpasy-
omue B

Y

Crer
Tennopop,

Kucnopopn,

- ABOT

Bopgopon

Cepa -

Qocdop -
Yraepon
Mypresui. pa-

maxan (xaop)
IInapuxoBH#

pajEkan (¢rop)

Byposu# papa-

xax (6op)
Cypema —.
Cepebpo
Mums Ak
Bremyr
Hobaapr
Menn
Onoso ,
Heneso
Mapramen
Pryrts
Monu6paen
Huxeasn
3oxoTo

* IlnaTrEa
Csamen;
Boandpam
Iaax
Hasectn
Margesns

, BapET
F'annro3eM

Kpemmesem

OTHEHHAA JRHJKOCTB;
MATEpPHR OTHA H TOIUIOTH

AyX; 'RESBOHHHE BO3AYX; OcHO-
BAHHE KHSHEHHOIO BO3AYXa

.| BpenHOS HcHapemme; OCHOBaHHE
| BPetHOTO AcapeEHs; MedaTE-
"| geckmit Bo3EYX

cKolt conm

OCHOB&HHE KBaCIOB

IOImanacA 3eMiA, namMAaA CTORIO0

Ceer
Tennora; HAYANO TemIOTH,

Orodb;

- JkedmOTHRCTAPOBANENE  BO3-

DnoracTApoBABHHE ras;

Topiowmit BOBEYX
Cepa .

Docdop
‘YmeTHH yroab

Cypnma
Cepebpo
Mumbax:
BrcMyT .
KobansT
Mens
OaoBo
Heneso
Mapragen,
Pryrs 1
MonunGpen
Hukens
SoxoTo
JlnateEa
CeuHen
Bonsgpau
114:0:1

H3BecTHOBAA B3eMIA
Margeans; ocHOBaHm® 5mCOM-

Tsaxenas seMmusa; 6apor
I'amBa; KBacmoBaA 36MIS;

KpembneBasn 3eMufA; cTeRIy-

1 Ilgr, oo ke.: Jopdmarm §. I, Jasyasve. M., 1962, c. 207.






HAIUMX 3HAHHA OHO He MOMKeT
6LITh pasfieneno faixee» . A. Jla-
Byasdbe He Je’aj MOOBITOK ompe-
JeIMTh OOHATHE «XUMHYECKHI
9ICMEHT» C TOYKH 3pPeHHS aTOM-
Ho#t Teopum. OH muca:, 4To ecam
TePMUHOM «37eMeHTBI» MBI XOTHM
0003HaYUTh Te OpPOCThHle H HeJe-
JUMble aTOMBI, M3 KOTODPBIX CO-
CTOMT BemeCTBO, TO CYIecTBOBa-
HHe HX BecbMa BepOATHO, HO MEI
HHYero O HAX He 3HaeM.

Cunras cBoeil Ba)kHelme# 3a-
Javeif KoIMYecTBeHHOe H3ydJeHHe
BHEIMHUX MaKPOCKOIAYECKHEX
¢opm matepum, A. Jlopar JlaBy-
asbe OOBACHAI CIOKHBIE MAKpO-
CKONUYECKAe SBIEHHA dYepe3 BO-
obpajkaeMble TeOMeTpAYECKHE U
KHHEMaTHIeCKAe CBOHCTBA OT-
Jie.IbHBIX KOPITYCKY:, HeIoCpejCT-
BeHHO HEJOCTYOHBIX elle TOTAa
opramaM dYyBCTB H H3MepHTEIb- K. JI. Beproane.

HeIM npmbopaM. Hmcnposeprays

¢:10rECTOH, OH OCTAaBHI B CIOHCKE

NPOCTHIX TelI CBeT W Temiaopod. Ilo-BmmmmMomy, 71 3TOro y Hero ObLIH
AOCTaTOYHO BEeCKHe OCHOBaHHA. Bo-mepBpix, Teopud ¢0oracToHA
A. JlaByazbe IPOTHBOIIOCTABHI CBOK TEOPHIO, CAEJIABIIYI0 THIOTETH-
9eCcKHi (PIOTHCTOH COBEepINEHHO H3NAMAANM. IIpHANUOEAILHO BHaAYE
00CTOATO B TO BpeMA [1e10 ¢ TeINIOPOJOM: HeCMOTpPA Ea TO 94TO HEKOTO-
puie ydensle, B Tom guciae u M. B. JlomonOoCOB, ObL1H CTOpOEHAKAMHA
KAHETAYECKOM TEODHH TEeINIOTHI, IMOHATHEM (TeIIopoa» Aas 00bACHe-
HHA OYeHb IMMPOKOr0 Kpyra (pn3mdecKHx sBIeHHOA NPOAOKAIH IO:Ib-
30BaThCA NOYTH BCe eCTeCTBOMCHBITAaTeIn. Bo:ee TOro, mpeacrasiIenns
0 TemJIOpofie yMepKHBAJACH B (DM3WKe M XAMHUH [0 BTOPOH HDOJOBHHBI
XIX B.

Takam o6pasoy, HomymeHHe, 9T0 KACIOPOA — ITO COeAHEHHe He-
KOEro «OCHOBAHHS» KHCIOpoAa ¢ TemiropoaoMm (o gem mmcax # A. Jla-
Bya3be), He NPOTABOPEYHJO NPHHATHIM B TO BpeMsa (PHAYECKAM H
XUMHAYECKAM TEOPHSAM.

Yro KacaeTCA TAKOro «dJIeMeHTa», KAk CBeT, TO OH, mo Hab:awme-
HOAM XHMHKOB, BHIJEJNAJCA B DOpOIecceé MHOTHX XHMAYECKAX Ope-
ppawnesmil. KpomMe Toro, mmpoKo m3BeCTHAas B TO BpeMsA KOPOYCKY-
aspuasa teopusa ceera V. HroToHa He mCKIHO9ana HaaW4YHA y CBeTa
«OOBI9HEIX» CBOMCTB XMMHYECKAX 3JEMEHTOB, B TOM YHC/]e W HAJIHIHA

! OoT. no cr.: Horoamme C. A. Arryar Jlopar JlaBya3se — OCHOBaTel:b
XHMAA HOBOrO BpeMeHH.— «Ycmeym ¥umum», 1943, 1. 12, c. 342.
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CMCUIAHEI APYT ¢ APYroM H X HAM NpubaBisioT TpeThe, KOTOpoe K
OepBOMY ILIM KO BTOPOMY uMeeT Gosec 6au3roe OTHOIIEHHe, TO OHO U
COCANESETCA C TAKOBBRIM, HE Tporas xpyroro. Lcau jke Tpethe Beuiect-
BO HE HMeeT HH K OJHOMY N3 ABYX mepBbIX Goaee 61u3KOro OTHOMEHUS,
9eM 3TH mocjiegHHe APYr K JApPYry, TO OHO He COefMHAETCA HH ¢ OJHHM
H3 HUX. 3aKOH 3TOT MMeeT IpoMajHOoe 3HAYeHHE B XUMUN: HE mary B
Hell Heab3sA cjielaTh, 9700 He HATKOYTHCA Ha TaKie OTHOMeEHHA.
A1 3mech npedcTaBiAA BCe Te OTHOLIENHs, KOTOpHe Hallel B cobcT-
BeHHEIX ONBITAX M B TAKOBHIX ADYTIEX» .

O xapakTepe CpOACTBA PABJUUNBIX BeUiecTB J. H{O(I)(i)pya CyRHI
[0 CAE/IYIOITAM CONOCTABICHHAM:

CepHasa KHCJOTA A30THAA KUCJIOTA Iifenoun
Dnorucron Henezo CepHan KmexoTa
Eaxge menoun Mens A30THAA KHCIOTa
AMMHaK CBuHen ConstHAsL KHMCJIOTA
Olenounsie 3eman PryTb YKcycHas KHCJIOTA
Hexeso Cepebpo Cepa
Mexus
Cepebpo

Pacnosokenne BemecTB B ONpENeNTeHHOM pAAYy IIOKAa3HIBAET, UTC, Ha-
npEMep, sKexeso mMeeT Hamboabliee, a cepebpo HauMeHbIIee CPONCTBO
¥ a30THOI KEcIoTe. fHere30 MOKET BHTECHITH MeJb U BCE 33 HAM HMIYy-
mue Metanast. K mencuam 2 HanGosbinee CPOICTBO HMeET CepHAA KHUC-
J0Ta, a HamMeHbIIee — cepa.

Ipyroit myTh m3MepeHHA CHIBLI CPOJCTBA OCHOBHIBAJCA HA pacuere
TOYHOTO KOJAMJIECTBA BelmecTBa, HEOOXOAMMOrO ANA HACHINEHHAA ONpe-
HeNeHHOro KoaqmdecTBa KACAOTH (mim menoyu). [lpw aToM mexopuim
u3 BpHHOKaMeHHON mexodn (motam KyCOs), Haceimanm (EeirTpanm-
30Baj®) ee MOCTYNHBIME KHCIOTaMm (COJAHOH, a30THOH, cepmoit mid
YHKCYCHOH), BBRIMAPHBANH pACTBOP, BRICYIIWBANK €r0 H B3BeIIEBAJIH
006pa3oBaBOIyIOCA HEWTPANBHYIO COITb. 3HAA KOAMIECTBO B3ATOTO IJIA
peaKuud CyXoro IOTalia, ONpejeNAad yBelIWIeHAe MAcchl (mo OT-
pomeanio K 100 vactam KoCOs3) pmnsa rammoit KHCIOTHL.

JTOT MeToJ AAT BO3MOKHOCTE HAWTH B3aHMHO dKBUBAJECHTHEIE Yac-
TH CONSHOHA, a30THOH, CepHOH W YKCYCHOHI KHCIOT (HeoOXxomuMmble g
00pasoBaEWsa HeHTPAAbHON KaMWFHON CONK M3 OTPEeleNeHHOT0 KOJIHIe-
cTBa KapOoHATa Kauds) M OTKPLII NYTh AJIA OOpPEAeNeHHA XAMHUIeCKO-

'"MesmyTtkunr B. H. Xamra ¥ uyrn ee passmrma. M.—JI., 1937, c. 91.

2 IloraTue «ocHoBaHue» Bo3HmKi0 B XVIII B. OHO 0XBaTHIBaJd0 BellecTBa
(MeTannsl H OKCHIB! METANNIOB), KOTODHe ODH B3aWMONEHCTBME ¢ KHCIOTaMU
aefiTpann3yoT nocaeiEne u 06pasyoT CONR.
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Tabnumma 4

TaGauna DEBMBAJICHTHLIX «BECOB»

OcuoBanue OKBHBAJIEHT HKucaora DItBUBAJICIIT
Faumosem 525 [InasuxoBas 427
Marmesusn 615 YroarHaA 977
AMMBAaK 672 Consimana 712
Hasectb 793 Olasenesas 755
Harp 859 ®Dochopuan 979

MypaBounas 988
OKuck CTpoHIMSA 1329 CepHas 1000
fAarapran 1209
Kann 1605 AsorHas 1405
Oxuch Gapms 2222 VEKcycHas 1480
JluMoHBAA 1683
BraroxkaMernas 1694
«3HaueHue 3Toit Tabnumpl, — mucan J. Puimep, — B caexywomenm:

€CcJIU B3ATH BELeCTBO B OJHOM M3 ABYX CTOXOIOB, HApEMED Kaaiu U3
1epBOro, KoTOpoMy cooTBercTByer gmcio 1605, To wmcno B apyrom
cTOJI0MEe YKAa’KeT KOJIMIECTBO KHCJOTHI, HeoGXOAUMoe A HeHTpa/au-
sauuu 1605 wacteit Kanu. Ecim Bemectso B3ATH U3 BTOPOro croadna,
wiicJia IepBOro IOKA3BIBAIOT, CKOJILKO KasKJOT0 M3 BeIeCTB B 5TOM
croabme Oymer HeoGX0AMMO /st eTo Helitpammsanmmy !, 1o GblLta mep-
Bas TabIuIa 9KBUBAMEHTHBIX ¢BECOBY.

Ha 6onpmioe smagvenme ucciemopammit M. Puxrtepa obpaTtmn Bmn-
mamme fI. Bepuenmyc: «Horpma s mepen o6paboTkoit mepBoro wsgamus
Moero yueGHHKA XUMHMH MEMKIY ADYTHMH MAaJoYuTaeMBIMU BellaMu
OpOmTYAMpOBaJ TaKkke coimHeHme Puxrtepa «O HOBEIX Bompocax B
XUMHHY, 4 UBYMUICA CBETY, OCBEINAINEMY [0-EOBOMY BCIO aHAJIATHYC-
CKYI0 XIMHIO, W B 9aCTHOCTH pacdeThl cocTaBa corxeil... MEe kasamock
COBEpHIeHHO SCHBIM, YTO YCTAHOBJEHHHI MM 3aKOH NPHPOABI JOKEH
GBITh NPABWIBHEIMY 2,

Tourple aHAMH3BI MHOTEHX coieidl, mposegennble fl. Bepmenmycom,
[03BOJHMAN eMy OIIPeJielATh COCTAB APYIEUX coxeil 6e3 ux anaxusa. Tem
caMpIM OH IOATBepAUa BHIBOJ, cpenanHkli 1. PuxrepoM, o ToM, dTO
HOCPeXCTBOM TOYHEIX AHATHN30B HECKOIBKAX COJEHl MOMKHO C TOYHOCTBHIO
BEITHCAUTD COCTaB BceX ApyraX. Mml y:ke sHaeM, uro y 1. Puxtepa
6eute mpemmectseHEUKA. Tor daxt, uTo ero paGors He ObLIM cBOEBpE-
MeHHO ¥ B IIOJHYIO Mepy OIeHEeHH, He MOT HAJl0JAro 3afiepath pa3BH-
THe XHMHOH: BOIPOC O KOJMIECTBEHHHIX COOTHOIIEHHAX Peardpyiommx
BEIeCTB y/Ke pacCMAaTPHBAIN yIeHEIe.

'Partington J. R A History of Chemistry, v. 3. London, 1962,

p. 679. .
2 Berzelius J. Versuch iiber die Theorie der chemischen Proportio-

nen, Dresden, 1820, s. 17.
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HHIX [|aBJeHHmil, COTIACHO KOTOpO-
My IPH OTCYTCTBHH XHMHYECKOTO
B3aHMOJEiCTBHA OAMH ras pac-
OpocTpanfgercad B IPHCYTCTBHH
Apyroro, Kak B mycrote. OH mbI-
Talxcad OOBACHHTH 3TOT 3aKOH C
IOMOIBI0 ATOMHCTHYECKHX mOpej-
CTaBJIeHHH, BOCXOAAIIMX K TPY-
mam WM. Heotrorma. Mexarnam
cvemmuBagusa raszoB [I. ansrom
o0BACHAD TEeM, YTO YaCTHIHI
(aToMBI) pasHEIX Ta30B HMeEIT
Heo[lmHAKOBHle pasMephl. B mpo-
necce CMEIIMBAHASA MeJKHE aTo-
MH KaK OBl «IOPOBAJIHBAIOTCH»
Mexkpy KpyoEeima. Mcexomsa m3
aroro, [I. JlambTom cumTa;, 9To
9UCa0 YacTHN PAa3HHIX TIas3oB B
paBHEIX 00BeMax HEOJHHAKOBO.

Anrnmiickne yuensie I'. Pocko
n A. Tappen, BuepBrie moppo6HO
H3yYABOIME B3ANHCHBIC KHHEMKKA
I. JanbroHa, Hamim B HEX 3a- A. Ranvron.

METKH, PACKpHBAIOI(HEe TeHe3nC

ero aroMmeTmueckoil reopmm. Jtm 3amncm [. amxeTom pesan, Korya
TOTOBWIICH K JOKJamy, mpodmtTaEmoMy uM B Hopomesckom mHCTHTYTE
(1810): «3ammmasch moiroe BpeMs MeTeOpOJOTHUECKAMH Habmioje-
HUAMO B Pa3MBIIUIAS O IPApPOJie W CTPOEHHH aTMOc(epkl, A HepeaKo
VIOBJIANCA TOMY, KaK MOMKeT CJIOKHas armocdepa ... IpPeHCTaBIATb
Maccy ABHO ONHOPOAHYIO...

B 1801 r. s HaTONKHYJNCA HA THIOTE3Y, COMNIACHO KOTOPOil MKl JOJ-
KHBI JJOMYCTATH, 9TO ATOMEI OJIHOTO POJ{a HE OTTATKHBAIOT ATOMBI [pY-
roro pojia, a TOABKO aTOMEI TOTO ke poAa. Takas ramoresa HAWJIYdIAM
oGpasom ob0bsacHANTA quddy3ui0 OFHOrO rasa B APYToM HE3aBHCHMO OT
TOro, KaKOBEl HX yJeJbHEIE Beca... Hammslil aToM n000r0 N3 ABYX HIH
BCEX Ta30B B CMECH ABIAETCA LEHTPOM OTTAJKHBAHHA IIA Onmxaimmx
JaCTHI[ TOrO e pojia, mpmieM 9YacTHIE JPYroro poja BO BHAMAHHE
He OPHHAMAIOTCH» .

Ira runmoTesa (mepsas TeOPHA CMENIAHHEIX rasoB [laThTOHA) Beckb-
Ma IpHBIeKaTeJbHa, HO B HEKOTOPHIX OTHOIIEHHAX HempasJomofobHa.
s ee o6ocEoBaEmA MpHOLIOCH GBI [ KasKHOTO rasa BBECTH 0COOYI0
OTTAIKABATEJBHEYI0O CHJIYy M, CBEPX TOrO0, IDE/UOJOKDTh, 1TO TEIJIOTAa
He ABIAETCSA OTTAJIKABATEIHHON CHIOM.

«Ilpm nanpBefimem paccMoTpeHHEn 9Toro Bompoca,— mucana J{. Jaxe-
TOH, — MHE IPHILIO B TOJOBY, 9TO A HH pasy He YUHTHIBAJ BIHAHOA

' DansTor [I. Cobopuuk msbpamEnx pabor mo artomncruxe. JI, 1940,

c. 141—142,
123






Ileppas Taanua ATOMHBIX H MOJERY.JAPHBIX BECOB (Macc)

6 cemrabpa 1803 r. B sanmcuoit KEmmke [I. JlaaproEa NOABHIACH
nepsas, a 19 cemrabpsa Bropas, Gonee monmas Tabamma aTOMEBIX Macc:

Bomopop 1 Cepa 14,4
Hucnopox 5,66 Yraepon 4,4
Asor 4 Qocdop 7,2

J. lanbToE ompeessi aTOMHBIe MAcCHl 37eMeHTOB, HCXOAA U3 TeX
COOTHONIEHMM MAaCC, B KOTODHIX BJIEMEHTH 00pasyrwT XEHMHIeCKHe CO-
eqnEeHnsa. 3a enmHuny uamepenns [l. [laapToH OpHHAI aTOMEYIO Mac-
cy Bojiopoza, pasHyl 1. ATOMHYyI0 Maccy KECIOpoha OH Hallesa Ha OC-
HOBaHMH JaHHEIX aHaixmsa Boisl HO (85% xmciopona m 15% somopo-
na), moaygenueix A. Jlasyasse. OTHOCUTe/NbHAA Macca aTroMa KHCIO-
poaa Oblira BIYMCIeHA B3 coorHomeHnms 85 :15=>5,66. Atomayio Mmac-
cy aroMa aszora [I. JlaabToE yCTAHOBII, MOJAB3YSACH JAHHBIMA AHAJN3a
ammuaka NH (80% asora m 209% Bomopoma): 80:20=4. Aromuyio
Maccy yIepoja OH BHIYHCTAN M3 JAHHBIX aHaJm3a YIIeKHACAOro rasa
(72% yrmepona), moxyuernnx A. JlaByasse, mpmaem ObLTa BCIONB30-
BaHA padee YCTAHOBIEHHAs Macca KACIOPOJR, 4 YrOIbHOE KACIOTE IpH-
nmceBan gopmyry COq; nHakonenm, aToMHAA Macca Cephl ObLIa mOTyde-
Ha B pesyiapraTe amaiamsa cepHOH KmcaoTel (61,5% cepe), mpm arom
OH YYATHIBAJI y’Ke M3BECTHYI0 aTOMHYI0 MAacCy KACJIOPOAa B mpefmoJa-
rau, 9to opmyna ceprON KucaoTH SOs.

J1. Nanpron 6Bl mepBhIM, Ko, mo caoBam T. Tomcona !, «xogymai-
cA JI0 ompejlesieHusa BecoB aroMoB Tea. OH moKasau dMHe CBOIO Tabammy
CHMBOJIOB U BeC ImecTw uiu BockMH: Tea B 1804 r., u a1 yBepen, — mucad
T. ToMcoH, — 4TO OH B TOM jKe rofy o0BACHEI 3TOT npeaMer B JloHMO-
He B Kypce JeKuui, untangsix umM B HoponeBckoM macTHTYyTE) 2.

Tafaroa xaMuYecknx (GopMya H MOJEKyIAPHHIX BeCOB
(u3 sanucroil kmmkkm JanpTona, 19 cerTadpsa 1803 r.)

3aKmch a30Ta 2N+0 13,66
Oxmes a30Ta N+O 9,66
JBYOKHCH a30Ta N-+20 15,32
Oxmch yriepopa C+0 10,10
JIByOKHCH yTJepoaa C+20 15,70
CepHHCTAA KHCIOTA S+0 20,00
CepoBosOPoO S+H 15,40
Bopa H+O0 6,66
AMMArak N-+H 5,00
MocdopaCTHA  BOAOPOR P+H 8,20

! Tomac ToMmcoH (1773—1852) — moraapfckudl xEMUK, yieEmx . Bus-
Ka, B 1817—1841 rr. mpodeccop ymmsepcmTeTa B [1a3ro, aBTop H3BECTHOrO yIel-
HUKAa XNMAW ® OQMH W3 IEpPBHX AHMIMACKAX HCTOPHKOB xmMud, OH Hammcand

Idc'rog)mo xuMuH, goBefdeHHy0 o 1820-x romos.
Hur. mo et Atkinson A. J. Chem Educat, 1940, v. 17, N 4, p. 3.
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Tabaumashd

Ta6aEna aromabix Temnoemkocrelf mo [Twaonry m Itn

ITpomasenenue Tipomaeene-
Beca aToMa HEE Béca
| Bne. | AToMHan [OTHOmeHHE| y coorperct- | Die- | AToMHaa | OTRome- | aroMa H co-
menTe | TEMIOEM- Beca Byiouefi (MeHTm | TEMJIOEM- | HHe Beca| OTRETCTBYIO-
KOCTH aTOMOB aTOMHOH 'J KOCTh aToMOB | mel aToMHOM
TENJIOEMKOCT! Te}':&?:;"
Bi 0,0288 | 13,30 0,3830 Te 0,0912 | 4,03 0,36.75
Pb | 0,0293 | 12,95 0,3794 | Cu | 0,0949 | 3,957 | 0,3755
Au 0,0298 | 12,43 0,3704 Ni 0,1035 | 3,69 0,3819
Pt 0,0314 | 11,16 0,3740 Fe 0,1100 | 3,392 0,3731
Sn 0,0514 7,35 0,3779 Co 0,1498 | 2,46 0,3685
Ag 0,0557 6,75 0,3759 S 0,1880 | 2,011 0,3780
Zn 0,927 4,03 0,3736

HOro GrITh 0000IEHHBIM B PAcOPOCTDPaHEHHLIM HA BCE dIeMEeHTAPHbLIE
BemecTBa... 1ak Kak Y@CIO W padHooOGpasdme BENIECTB, C KOTOPHIMH
Mbl EMeIH [eJo, He MO3BONAET PACCMATPUBATH YACTO CHYYAHHBIM BEI-
MmeyKasaHHOe COOTHOMHIeHHE, TO MBI M CYHTaeM ce0s BIpaBe BLIBECTH

CIeNyoNuil 3aKOH: aTOMHI BCeX
IIPOCTHIX TeJX HMEIT COBEPmEHHO
Of[HYy U Ty e TeIJIOEMKOCTb» !,

Ve caMm aBTOpPH B3aKOHA
I0KAa3aJd, 9TO0 HEKOTOpEIe OTKJO-
geHnA 0T HEero MOMKHO YCTPaHHTH
YMHOMKeHIEM WIH JedeHHeM OpH-
HATOH TOTMA AaTOMHOHM MAacCH Ha
Eeboabimoe Iiejioe THCIHO.

fl. Bepmenmyc GBI mEepBEIM,
KTO mpmMeHmJI 3aKoH [lioioHra m
Hta pgna ycTamoBiIeHWA TOYHEBIX
atomEEIx Macc. OB TakKe BoOC-
HONIB30BANCA  ABJEHAEM H30MOP-
¢mama (otkpmto B 1819 T,
9. Muruepamxom ?).

W3ygasa coOTHOMEHHES MEKIY
€OCTAaBOM W  KpPHCTANIAYECKOH
dopmoit PocHOPHOKHCHRIX H MEI-

! Mur. mo ¢cr.: Kagemoomapo C.
Hcropmueckuit 0630p mpuMeHeHHEA aTo-
MHCTHYeCKOA TEeOpMH K XHMHU K CH-
€TeM (POpPMYJI, BRIPAKAIOIMUX CTPOCHNE
coenmEennit. Kue, 1873, Ne 1, c. 86.

2Qimpxapt M mTd49epaux
(1794—1863) — HeMeqKEA XHMHK, C
1822 r.— mpodeccop BepamacKoro yyxm—
BEpCUTETa, aBTOP JBYXTOMHOIO «Ywuel-
HOKa xmmmm» (1829—1830).

Tatyasesii ametT «YueOHAKa XHMHAW)
. Bepueamyeca.
















Hble IPOMNNCHEe GYKBHI AHNTIIICKIX Ha3Bamuil d91eMEeHTOB, HOMEIeH-
HBle BOYTPI Kpyra:

O rucaopox (Oxygen) ® cepa  (Silver)
® somopox (Hydrogen) (® meneso (Feron)
(D asor (Azote) © meap  (Copper)
@ yraepoa (Carbon) @ onoso (Tin)

Kaswasiit xuMmaecKknil 3HaK BBIpaskal Maccy OFXHOTO aToMa dleMeH-
ta. [lig ofo3BaueHnA coefMHEHHI U3 ABYX MJIH TPeX aTOMOB HX CHM-

7
BOJIEI TIOMEINAaJan pPAJ0M, HANpHMEpP: Boja @ , AMMHAK G)CD )

OKCHJ yTIepoja O‘ , COAPT m 1. 1.!. CocTeMa CHMBOJIOB

. JaxproEa He moayumna mmpororo npumererna. Hu A. Asoragpo,
ro A. AMIep He DOIH30BAIACH €r0 3HAKAMA.

Jlagpmeliniee passnThHe H yCOBEPIIEHCTBOBAEHNE CHCTEMBl XHMHUYe-
cknx smaxop mpumagiexnt fl. Bepueamycy. Ilocae pasButms npep-
CTABICHAN O CHiIax, MeHCTBYOINUX Mejy aToMaM, OH HOJOmeN K
upob:iemMe o cnocofGe 0603HadeEMA OTHEJNBLHBIX ATOMOB H COeJHHEHHH.
B 1813 r. fI. Bepumennyc BmepBble omy0nmKoBaJ CBOK CHCTEMY XH-
MOYeCKHX 3HaKOB, a B 1814 r. mamosknmx ee mojpobuo. B kagecrse xn-
MHYeCKAX CHMBOJIOB OH TPHHAI HadalbHBIe OYKBEl JTATHHCKAX HAa3Ba-
HOH KajKI0TO 9JIeMEeHTAapHOro BelrecTBa, mampumep: S— sulphur, Si—
silicium, St — stibium, Sn — stannum, C — carbonicum, Co — cobal-
tum, Cu — cuprum, O — oxygenium, Os — osmium u T. Ji.

XupMrAgecKnil 3HAK BHIpaKaeT OIH aTOM 3JIeMEHTa W ero aTOMHYIO
Mmaccy. Hanprumep, MoneKyna 3akucu Meam COCTOMT W3 ONHOIO aToMa
Kmcaopofa u ogmoro aroMa Menm (Cu m O), oKuch Meanm — W3 OZHOTO
aroMa MeTamIa m AByx aroMoB Kuciaopoma (Cu u 20), coorseTcTBeHHO
cepHAs KHCJIOTA — U3 OJHOTO aTOMa Cephl M TPeX aTOMOB KHCIOPOJA
(Su30) mr. 1

UTo6bl CHMBOJIB PA3JHYHBIX 21eMEHTOB, HA3BAHUA KOTOPHIX HAYH-
HAIOTCA ¢ OJHOH m Tofi e OyKBEI, He coBmaganu, fI. Bepueamyc cra-
BII 3a Hell ellle ofHY 13 MOCTeNyOIUX OYKB X Ha3BAHUI, HanpuMep:
C (carbonicum) — yrmepox, Ca (calcium) — xanpmmit, Cu (cup-
rum) — Mens, Co (cobaltum) — xobamsr.

Upcno aToMoB B coefMHeHHH OH yKasniBaa nudpamu. Hampuwmep,
nudpa, moMenleHHAA CIeBa OT 3HAKA, COOTBETCTBYET YHCJIY BCEX aTo-

! Us atnx dopmya BugHo, yro B paborax [I. JlaapToma GblI HaMeK Ha IIO-
PAJOK CBA3M MemAy cofoii aToMOB, 00beJMHEHHBIX B «CIOKHOM aToMe», T. €.
MOJIERYTe.

140




































HOTO TPy, BHINOJEEHHOTO ydYeHBIMH, §6e3 KOTOporo ObLI HeMBHICIUM
jJajpmelimnit nporpecc XHMu.

ComocraB.1eHIe pe3yJbTaToB, NOJyYeHHBIX y4eHHIMH B PAs3Hble I0-
IBl, IOKa3nBaeT, 9To panusle A. Aporagpo (1821) pmasa atommbix Mace
HEKOTOPBIX 9. 1eMeHTOB ObLIm Hanbosee TOYHBIMH JIIA CBOEr0 BPEMEHH,
HO J718 MHOTHX 3J1eMEHTOB, 0CO0eHHO /1A METAJI0B, OHM 3HAYUTETHHO

Ta6bamnoa 6
CBojgHaa TaOanma ATOMHBIX Mace

. ATOMHBIC MacChl

CHMEGTBY

e UOT&“;“‘ “%E;cpyne' “gaﬁgg' no Bepmeam- | mo JwmMa | coBpeMemime

3IeMEHTOR (1810) (1818) (1821) yey (1826) (1828) 3HAYCHUA
O 7 16 16,1 16,026 16 15,99
Cl —_ 35,41 33,74 35,470 35,4 3,5,453
| — — 123,206 125,3 126,91
FI -— — 16,3 18,734 18,7 18,99
N 5 13,97 14,186 14,15 14,006
S 13,0 32,2 32,60 32,239 33,2 32,064
Ph 9 62,7 32 31,436 31,35 30,9738
B 11,1 14,7 21,793 10,88 10,811
C 5,4 12,05 12,08 12,2501 6,02 12,011
H 1 0,99 1 1 1
Se 79,34 79,263 79,35 78,96
As 42 150,52 75 75,329 75,26 74,921
Mo 95,5 95,920 95,6 95,95
Te 129,0 129,243 64,5 127,61
Pt 100 194,4 389 194,753 194,4 195,09
Cr 112,6 56,383 56,3 52,01
W 56 193,2 189,621 179,31 183,86
Sb 40 258,0 129 129, 243 129,0 121,75
Si 47,4 31,6 44,469 14,8 28,086
Au 140 397,7 398 199, 207 198,8 196, 967
Pd 225, 2 114,526 112,6 106,4
Hg 167 405,0 405 202,863 100,1 200,59
Cu 56 126,6 127 63,415 63,3 63,54
Ni 128,3 59,245 64,15 58,71
Sn 50 235,3 235 117,839 117,6 118,69
Pb 95 414,2 414 207,458 2121 207,19
Fe 50 108,5 108,5 54,363 54,2 55,847
Zn 56 129,0 129 64,621 64,5 65,357
Mn 40 113,8 114 57,019 56,9 54,938
Al 54,7 36 27,431 27,45 26,9815
Mg 50,7 94 25,378 25,35 24,312
Ca 81,9 82 41,030 40,9 40,08
Na 93,1 90 46,620 46,5 22,98
Ag 100 432,5 216 216,611 216,25 107,868
Bi 68 284,4 213,208 212,8 209,00
K 78 79 39,102
Ba 274 137 137,34
Sr 175 88 87,62

' B 1840 r. A. [Jioma m K. Crac ycraHoBuaH, 4TO aTOMHAasg Macca yIJepo-
pa pasHa 12,00.
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Al. lllmns mpenmonarai:, 410 B OPraHWYECKOH XEMHH, HECOMHEHHO,
MOTYT GBITH IOCTPOEHSI IPYTHE PAALL, ION00HbIE YKABAHHEM, DTOT Ipo-
THO3 BcKOpe ompasjaixcsa. B 1843 r. M. lroma BLIABEA romosormue-
CKUH PAA MHUPHBIX KHUCJIOT, OTAMYAKIMUXCA APYD OT APyra HA IPYyI-
ny CoH,.

B 1844—1845 rr. III. Hepap ycTaHOBE TOMOJOIHI0 KaK OBIIYIO
BaKOHOMEPHOCTL opramuyecknmx coegunenmit. Om cdopMyamposam mo-
HATHE 0 roMomxorad: «CymecTBYIOT yIiepoancTie CoeHHeRN, BEIIOMI-
HAIOOIME Te Ke XUMHYECKHe OTIPABICHUSA, CAEAYINAe TeM e 3aK0-
HaM Meramopd0o3 U cojeprKanime TO jKe KOJAMYeCTBO 9IeMEHTOB:
BOJOpONa, KUCIOPOAA, XJI0pa, a30Ta | T. M., YBEIUYEHHBX WX yMeHb-
mennbix Ha CHp!. fI HasuiBaw MX roMOTOTHUECKEME TelaMmy 2.

YcTamOBIeHHe TOMOJIOTIIECKAX PAROB oKasaxo moMomsp 11, HHepa-
Py B paspaboTke KiacCHPUKAaOAM OPraHAYECKAX BEINECTB IO eCTecT-
BEHHEIM ceMelcTBaM.

Tabuanmma 7
I'omonormuecknii pax RKucaor
qacno
Haspauue KHECIIOTH ®opmMyna MonexynapHaa Macca CH,-rpynn
MypasbrHAs CH,0, 46 0
YKeycran CoH4O, 60 (46414) 1
ITponnoroBas CgHO, 74 (46 + 2 - 14) 2
Macasaran CsH;0, 88 (46 + 3« 14) 3
BanepnaHoBan CyH,,04 102 (46 + 4 - 14) 4
KamporoBasa CgH 130, 116 (46 + 5 - 14) 5
Tabarama 8
I'omonormyeckaii pajg coapTOB
qucno
HaspaHue COEpPTa Qopmyna MonexynfapHaA Macca CH,-rpyan
MeTniIoBE# CH,0 32 0
ITHIOBHHR C,HgO 46 (32 + 14) 1
HMponmnoBH i CsHO 60 (32 + 2 14) 2
ByranoBui C4H,,0 74 (32 + 3 - 14) 3
AMRIOBHH CgH;,0 88 (32 + 4 - 14) 4
I'eKCHAJIOBH K CeH,,0 102 (32 + 5 - 14) 5

| II. }Hepap BmepBhle HANHCAT HPABWILHYIO TOMOJOrHIECKYI0 DasHOCTh

CH, (B oTnmame oT mpefuo;keHHNX paEpme: CoHy m CoHs). 5
22(}}{ epap I, BeefeHme K H3y9ICHHI0 XAMHAHM MO YHATAPHOA CHCTEM®, CIIb.,

1859, c. 25.
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Heoprauugeckmit Meraunoopraangeckoe

THO coeImHeHHAS
S CH,
As { As { Kaxkoxal
S C,H,
0 CH,
As { 0 As { C,H, oxmcs karonmma
) 0
Sn {o Sn (C,H;) sraaoaoso
I C,H,
Hg { I Hg { HOJMEePKYP2THI

B 1851—1855 rr., 1. e. moutm opEoBpeMenuo ¢ 3. DpamkramIoM,
Y. Opnmar !, ucmoabsya kpaTHele THOB BHIBAMCOHA, B YaCTHOCTH
TPeXKpPATHHIA THI BOIEL g:}Oa ,» OpemIoKuI uaofpakars HOpMyJIsl
colleit, KHCIOT B OKCHA0B METANLIOB MO-IPYIOMY:

177 V4 V4 777 e
P70 } o P70y . (80y) 207 Fe™ ) . CgH,0q o
3 2
H H SO 14 1244 03 3
3 (50,) Fe H,
@ocgop- Meradoc- CepHuiit Oxcap JInxoHHAA
HafA Kuc- dopuasg aHrua- Keneaa KHC/10Ta
10Ta KHACJIOTA pHug

Y. Opnuer oT™MeTHNI, 9T0 HAPAAY ¢ DAEeMEHTAMH, XapaKTepu3yoid-
MHcH HepeMeHHOHl BaJeHTHOCTHIO (HaIpPHMep, ’Kele30 H 0JI0BO), mMe-
I0TCSI U TAKHEe BJIEMEHTH, KOTOPhle OTIHYAIOTCA HEM3MEHHOHR CTeHeHBIO
BaJleHTHOCTH. K HEM OTHOCATCH, HAIpEMEp, BOXOPOX u Kucaopox. On
Buepseie (1855) cran wu3o6paskaTh BAJEHTHOCTH COOTBETCTBYHOMEM
KonmuecTBoM mmtpmxos, Hanpmmep: H', K/, O” Cl’, Bi"”’. JIpyxBament-
HOe jKejie30 OH m3obpaskan cmmBoioM Fe”, a TpexBaieHTHO® — CHM-
soioM Fe”’. Ho riasuoe B paGore Y. OfanAra 3aKIi049a10Ch B TOM, 9T0
OOHATAE BAJEHTHOCTH HJIM ATOMHOCTH DPaJAKAIOB OH paCHpPOCTPAaHEI
Ha aTOMEI dIeMeHTOB. Boiee mocimenoBarenabro 9Ty maelo passma A. Ke-
ryne. K xorny 50-x rogos XIX B. ydeHbe ye TeTKO pasnAdajd HOHA-
TAA «ATOM» U «DKBHUBAJEHT». J10 moMorio A, Hexryrne ycramosuth Ba-
JIeHTHOCTH dJIeMeHTapHEX aToMoB, B 1857 r. om chopmynamposan cie-
nyiomue mojoskeHus: «YHCIO aToOMOB OFHOTO dJIeMeHTA HIH.. pajd-
Kaja, CBA3aHHOe ¢ aTOMOM JADPYTOro 9JIeMeHTa, 3aBACHT OT OCHOBHOCTH
WJIA BeJIHIAHE CPOICTBA COCTABHEIX FacTed.

IIpasmabaas gopmyra srmaoiaoBa (CeHs)z-Sn, a muaxermia (CyHs)z-Zn. Opanx-
JaHJ He MOKeT IIO3TOMY CYATATHCA OCHOBATENeM YYeHHA O BaleHTHOCTIH, mOO
OH IIONB30BAJICA dKBNBaJeHTaMu. lIpejiCTaBIeHHA O BATEHTHOCTH MOINIM BO3HHK-
HYTb TOJABKO OpPH YCIOBHH HOJHOIO OTKasa OT (OpMYyT ¢ SKBHBaJEHTAMIL

! Vaupam Opnmer (1829—1921) — amramiickud xmMaK, opodeccop Oxe-
¢opACKOro yEHBepCHTETa.
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CTYIUIeBHe JieNaeT HOHATHHRM, noieMy oH B 1860—1861 rr. cunrau, urto
€0 HACTOAIIEH TEOPHH B XHMHH [0 CHX IIOp He MoeT GHITL M peum.
Bce rak nasmiBaeMmie TeopeTmueckme COOGDAKEHMA NPEEEMAIOTCA
JHIIb KaKk BepOATHHIe M mexecoobpasunie. CienosaTensno, Bee, 4TO Te-
[eph B TEOPETHIECKOM OTHONIEHUN MOKET MPOU30HTH, —3TO OTHICKAHNE
BSIWIANA, KOTOPHIH COOTBETCTBOBAN OBl BOSMOMKHO GOJIBIIEMY UHCTY
$axToB BOSMOKHO Gonee HempuHyKaeHREIM o6pasom» !. EcrectserEo,
9TO HA &BTOPA 3THX CTPOK HE MOTJIA MOBJIUATH CTATHA MAJOH3BECTHOTO
xumaka A. Hynepa «O HOBo#t XMMEYeCKOll TeOpHE», BRIBOLK KOTOPOIf,
no cnosaMm A. M. Byraeposa, 6s11n gepecuyp MCKIIOUATENLHEE B pelTH-
TeJbHEL

ITpormkRyTas «mmpokam @urocofcKkuM pasMaxoM yMa, cMelo-
CTBI0 H DPeIIUTEIBHOCTBIO» «Jep3Kas» cratba A. Hymepa Bmizsana
IpoTecT fake B cpefie Oymymux «cTpyxTypuctos»y., Muenme A, Kynepa
0 TOM, 9TO TeopHa THNOB fHepapa «He TOJNLKO He cHoco0HA MaBaTh 00b-
ACHEHHsI, HO H B KOHEYHOM HTOTe BpeJHA JJId HpOrpecca HAyKH» 2,
OOABEPIIOCH OCYMIEHHI0 M KPHTHKE CO CTOPOHHI MOcjenoBaTeleit
III. Wepapa (B 1858 r. ¥ mrM otHOCcHnHcs A. Hekyne, A. M. Byriepos
H MHOTHE PyTHe XUMHAKH).

Baamern Teopmm Hepapa A. Kymep mpepmaran M3ySuTh «IpOCTHIC
sneMenTE» (T. e. atoMu.— JO, C.) co «BceMH HX CBOMCTBAME H CmJa-
mu». «Korga Bce cBoificTBa M CHJIK WHAHBAAYATBHEIX BJIEMEHTOB Oy-
AYT H3BECTHBI, TOTJA LOABATCA BO3MOMKHOCTh YSCHNTH KOHCTHTYIUIO
COeWHEHNIT, 00pa3yOMUXCA B pe3yabTaTe CHHTE3a M3 2JEMEHTOB» 3,
B upumnunme npaBAnbHAsA, 9Ta YCTaHOBKa Omia B komme 50-x romos
XIX B. tump ganexofl MeduToH, a He KOHCTPYKTHBHOH teopueit. Hayxka
TOTO BPeMeHH elle He pacmoinarana JaHHBIMH, I03BOIAOIMIEMA yIATH-
BATH BCe CBOHCTBA ATOMOB, H ele MO4TH HAYero He OBLIO M3BECTHO O
OpIposie XAMAIECKOTO CPONICTBA.

B crarre A. Kymepa 4eTso mpoBOARJIACk HAeA O TOM, 4TO B OPraHH-
9ecKOX COeHHERNMAX MMeeTCA CBA3bL YTJIepox l— %rnepon. Atomu yr-

mepoma B coenmuennsax obpasyior nemouky —C—C—C—C—, panpn-

I

Mep, NPONAIOBLIE CONPT M YKCYCHYIO KHCIOTY OH H300paKal Tak:

0...0H 0...0H
C.. H? G..o
C...m C...Hs
C...He

! Har. mo ¢6.: CroseTHe TeOPAH XHMEYECKOTO CTPOCHHA. M., 1961, c. 133
2 Tam xe, c 31.
3TaM me, c. 36.
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CTBOBAHNH JIBOWHOH CBA3H B STHJIEHe W TpoitHOK B amermiene. [{as
O0bACHEHMA OPHPOAB HENpPENENbEHIX COSIMEEHEH NpeIaraamch
Pa3JIUMIEBIE MMIIOTE3H, COMMIACEO KOTOPHIM HEHACHIIIEHHOCTh 06YCI0B-
a@Banach aubo cBOGOAHBIMEH eIMHHIAMEA CPOACTBA Yy ATOMOB YIJepO-
Ra, 160 Huame# BaTeHTROCTHIO yriepopa (2 mam 3).

[Toce A. Kexyne HeKOTOpHe yYeHHI® pasfelald OpefCTaBIEHHe
0 CYIMEeCTBOBAHUM MOCTOSHHOIO UMCIA AWHHI BATEHTHOCTH Y KaiK-
poro atoma. Cor;acEO 3TOf TOYKe 3peHHA OJTHIEH @MeT (QOPMYILY
Cle—(lng, a I'. Konsbe n JI. Meiiep npanmcuBaim eMy cCTpoeHme

sTunmaesa=CH—CHs. Opgmako oTpmuatenbHbie pesyabTaTl MEOTO-
9YACIEHHBIX MONBLITOK M30JHPOBATH ITHVIMJEB NOPHBEIH K OTKA3y OT
OpeACTaBIeHHHE 0 CBOOONHBIX BAJIEHTHOCTAX.

Uccnenosarme A. M. Byraeposmm peakmmit o6pasoBanma m3oby-
THANeHA (OKHCJIEeHWEe TPHMETHJIKApOMHONA) M BTHIOBOIO cOEpTA (TH/-
paTtaumsa dTHJIEHA) INOCTABHJIO B CBOI0 OYepedb MO COMHEHHe TUUo-
Te3y MBYXATOMHOTO YrIepofa.

OparM ®3 00CTOATETHCTB A NPU3HAHAA [ABOWHBIX B TPOHHEBIX
cBg3el sBANACH HEBO3MOMKHOCTH NOJTYyYeHHAA TAKAX COEUHEHWH, B
MOJIEKYJTaX KOTOPHX HAXORW/IOCh OH YeTHOE YHMCIO aTOMOB, OpH3HA-
BaeMHIX 32 HEYETHOBaJIeHTHHE. J. JpJeHEMelep HCXORHI H3 ITOH
MBICJTH, CYMTAsA S3THJIEH COEMHEHWEeM HACHIIEHHBIM (BCe eXUHHIEL
CPOJCTBA B3aWMHO HACHINIEHH).

B 1870 r. A. M. Byrtunepos npwsrai cOpaBeAidBON TOYKY 3DCHHA
dpaenmeitepa. O mmcas: «..B HeHACBHIINEHHBIX YIJIEBOJOPOAAX MMe-
eTcs CBA3L ABYX maM Tpex cpoxcty. CiemoBaTenbHO, M B HeIpejesb-
HBIX COENHHEHHWAX YIJIEPOJ COXpaHIET CBOE YeTHIPeXBaJeHTHOE COC-
TosHAe B peayibrare oOpasosaEmsa ABOEEEX —(=C— mim TpOfEEIX
—C=C— cBazedl MeXIy yr1epOTHHIMA aTOMaMH.

2KcUepIMeHTAAbHOE MOATBEPIKIACHAE THIOTe3a KPATHHIX CBA3eH
moxyumia B paGotrax Byrtaeposa m Mapkosemkosa .

PaspaGaTeiBag XEMAI HENpeAeNbHHX coefmpenmii, A. M. Byr-
JepoB JKCIEePAMEHTAIbHO HOKAa3aj, 4TO STHJIEH HMeeT CAMMEeTPHIHOe
crpoerme: CHe=CH,. 9ro yleamTeabHO [0KA3HIBATIOCH H3YICHAEM
npespanieHAs 9THJIEHA Yepe3 OJTHICHXJIOPTEAPHH, HIM XJIODACTHIA
9TH/EH, B ATHJIEHTIHKOIb, OKACIAMucA B IIaBeleByIO KUCIOTY:

CH,CI
| \
+HOC!
I CH CH,—OH COCH
[ 2 L =]
——— CH,CI CH,—OH COOH
CHZ\ Fal, (|: oG / 2
CH,CI

i

1

i ! Cu.: Ecados B. I. Buazennme pabor A. M. ByTieposa B pasBuTAR Npel-
| cTapieHmit 0 HeIpe/eIbHBIX OpTaHMIECKHX coefmEeRmaAx — B km.: Martepmann
* {10 wcTopHA OTedecTBeHHOH xmmmm. M., 1953, c. 33—50.
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Wayyenue npespameHns mponmneHa B MPONMIEEINIEKOIb, a 3aTeM

B MOJIOWHYIO KHCJOTY HO3BOJHIO YCTAHOBATH HPAaBHIABHYI (OPMYIy
nponuiesa CHs—CH=CH.:

cR, oo,
| |
CH —» CHOH —» CHOH

I | |
CH, CH,OH COOH

Wayuas peakumm npmcoeAnHEHAs TraJOTeHOBOJOPONHBIX KHCIOT
K HECHMMETPHYHO TIOCTDOEHHBLIM HEUDEAEJbHBIM COefUHEHMAM,
B. B. Mapropnukos copmyruposan B 1869 r. sakomomepHOCTB, m3-
BECTHYK KaK [paBmio MapKOBHHKOBa: rajores NpHCOeJUHAETCS K
HamMeHee T'HADOTeHH3UPOBAHHOMY aTOMy YyrIepoia. 3aTeM OH IOKa-
3al, 910 Npm o0pasoBaHME HeNpeAeNbHBIX YIVEBOAOPOZOB H3 CIHP-
TOB MU TaJ0reHONPOHM3BOAHLIX dJeMEeHTh! BOXH (BOZOPOX W THAPO-
KCHJ) W TaJoreHOBOAOPONHEIX KHCIOT (BOAOPOA H TajIOreH) OTAels-
I0TCA OT PAa3HBIX W OPHTOM OT COCeNHHX aTOMOB yriepopa. ITOT (pakT
0Ll OpHE3BAHE J[OKa3aTelbCTBOM CYINECTBOBAHAA [BOMHOHN CBA3H B
BTHJIEHOBRIX YTIEBOAOPOAAX.

[lng ycTaHOBIEHAA CTPOSHHSA HEOPEACILHRX COCARHEHAH 60ib-
moe 3HaveHue mmeno mpasmiao Ilomosa — Kekyne, riacamee, 970
OpA OKHCIeHHH HeImpefeJbHBIX COeNHHEHAH pacoemneHde MOJEKYJT
IpoOHCXOAuT H0 MecTy KpaTHoi csasu. B 1871 r. A. H. Ilomos Bmep-
BBle BBICKasaJ mpelo, 470 HempenenbHble yraesogopombl CnHon mpm
OKHCJEHNH XPOMOBOH CMeChl0 pacmajgaiTcd OO MEeCTy ABOMHOU CBA3M.
dra mpea Omna srcmepmMenTtadpHO moarBepikieHa A. H. Ilomosmim
n A. Kexyrne. B 1875 r. A. M. 3afines! cdopmyrmpoBan mpaBmio
(mpaBmio 3aiimena): «IIpm ycaoBmax cocemctBa ¢ maeM (aToMom)
yriaepoaa, CBA3aHHKIM C HOAOM, HECKOOBKHEX Pa3JHIHO THAPOTEHN3H-
POBAHHBIX yriepogoB Oyper Hambosee CmocoGeH TepATb CBOH BOJO-
pOJ HamMeHee TMIPOreHU3HPOBARHBIN 2,

PacopocTpaHHB TEOPHI XHMHEYECKOro CTpPOeHHA Ha ofmacTe He-
apejelnbEEX (STHJIEHOBEIX H aueTﬂneHuOBhIx) coeqmEeHN, A. M. Byg—
JepoB MOKa3aj 3aBACHMOCTL SBJIEHHHE MNOJTAMEPH3ANMHE OT HEYCTOH-
9EBOCTA W HENpefedhbHOCTH opraEmdeckux coegmmenmid. Mm 61 or-
KpHIT cOocof MoauMepH3anun p300yTUIeHA 0OON HAeHCTBEEM CepHOH
kuexoth. MEorme padorst A. M. Bytieposa m ero yuemAKoB Obuinm
MOCBAIeHL H3YYEHAI0 MeXaHH3Ma NpeBpalleHds m3o0yThimeHa B JH-
n306yTHIeH, TPHU300yTAIeH & T. 1.

! AmexcaEap Mmxaitmopre 3aitmen (1841—1910) — pycckmit xuMmK-opra-
AuK, OKOHWmI KasaHcKuil ymuBepcmrer, ydienmr A. M. Bytaeposa, c 1870 r.

npodeccop Kasarckoro yHmBepcureTa.
23anmes A. M. K Bonpocy o mopagke OPRCOe[MHEHAs: B BhI/IeJEHAA plIe-

MEHTOB MOAHCTOr0 BOJOPOAA B OpraEmIecKUX coefmmermax. — JHPXO, r. 7. M,
1875, ¢. 291—292,
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llpm comocraBnenmm sMmEpEYEcKEX dopMyn sTHNeHA, HmpommIe-
Ha, OyTmmeHa W aMmieHa ¢ OPMyJZaMm OeH307Ia, TOIyOda, KCHIOMA
n Hapranmra A. Hekyne mpumen k seisony, 9To «mMeerTcs Kak Obl
TPA Kjacca yIIepOACOAEpHAMMX COeJHHEHAM, KOTOPHIE OTIMYATCH
APYT OT Jpyra HONOKEHMeM aTOMOB YIJIepofiar:

I. 9rtanen ITponmxen Byrunen Axunen
CH, CsHg C.Hg CsH,,
I1. Bensox Toayon Hemnon
CeHs C-H, CeH,,
[1I. Hadranuu
CioHs

.

Ho ma Bompoc 0 TOM, KaKOBHI «IONOMKCHHE UM CIOCOG COefHHEHHA
aToMOB yrieposa» B OeH3omne, A. Hekyie cMor oTBeTETbH TOIBKO B
1865 r., mociae TOro Kak OH 0CBOGOAMICA OT «OKOB CXeMAaTAYECKOM
TEODHH THHOB» W BCTANX HA IO3MIUHA TEOPHHA XAMUYECKOTO CTDPOCHHA.

Ucnonwbays, mo-sapmmomy, mpepcrasinenns M. Jlommmpara o crpoe-
HEn GeHsona'! m rmmoTedy OpiaeHEMedepa O CYMIECTBOBAHEE KPAaTHHEIX
caseit, A. Hexyxe B 1865 r. paspaGoran Teopuio crpoeEmsa apomarn-
gecKknX coegmEeHME. B crathbe «0 KOHCTHTYOME apoMaTHIECKHX Be-
mecTB» OH mmcad: «Bce apoMaTmuecknme BelmecTBa HMEIT KAaKYIO-TO
obmyio rpymomy, He4To Bpoje AApa, o6pasoBAHHOIO INECTHI0 aTOMAMB
yraepoga. BHyTpE 9Toro sppa yriepox HaXOZHTCS, €CIH MO3BOJEHO
yIoTpe6rTh 3TO BHIpQXKeHHe, B (oilee KOH[eHCHDOBAHHOM BHE, 9eM
B JREDHHIX BemecTBax. K sToMy spapy 3aTeM NDPHCOEAHHAKTCH APY-
I'me aTOMEI Yriepoja TeM e CIHoco0GOM Wjidm B TAKOM jKe BHJE, Kak N
B ’KOPHBIX BemecTBax» 2.

WUrak, rnaBuslit sompoc masg A. Kekyne saxmiouancs B TOM, 4TO-
6Bl «COCTaBHTH cefe TOpejcTaBleHHE O KOHCTHTYOHH JTOIO AApay.
OB c4uTaJ, YTO INeCTh YIJIEPOAHLIX aToMoB 0GpasyloT OGeH30mbHOE
AIpO, IPH 3TOM IONY9IAeTCs 3AMKBYTAs Ielb, Ifie ATOMBI COEHAIOTCA
HomepeMeHHO TO OHOM, TO ABYMA eJMHANAME CPOACTBA, T. €. B 0ed-
30JLHOM fpe EMeloTCsA TPE [BoiiHble cpA3m. Msomepma apomatmde-

1 B 1861 r. aBcrpmiickmit fusmk W. Jlommuar B krmre «HomctaTynmommEere
” =
dopMyTE OpraHEYecKoi XuMuA B rpadEIecKOM H300pKEHHN» MPEANOMKMAT Ipa-
dugeckue opmyas mis 368 opraBEmIecKEX COoelMHEHHH, B TOM HHCIe B A
Genaona:

3aMKHYB IIECTh ATOMOB YIJIePOfia B KOJbIO, OH BO BCEX PACCMOTPEHHBIX HM
apoMaTHdecKHX COeJuHeHHAX GensonpHoe AApo mWaoOpakanr B BHAe GoJpmIoro

KpyTa.
pyz Iur. mo ¢6.: Crometme TeopAm XEMHYECKOro CTPOEHHA. M., 1961, c. 85.
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B rex me ycaosmax ms 1,3-mpomaeonxoro obpasyercs Tpum DpOH3BOA-
weix (1,2,3; 1,34 = 1,3,5): P g

X
X X
X
X
X X X
X
B 10 Bpems kak mpomssopEOe 1,4 faeT TOILKO OZHO TPH3AMEIeHHOE
npomasogwoe 1,2,4.

B 1866 r. 9. Opmemmeitep mnpemnommn ana BHadraamma C,oHs
dopMyTy m3 ABYX GeHBOJBHBIX KOJEN C ABYMS OOIMAME YriepoIHEIME
aTroMaMnd, KoTopas Oblila HOJTBEDKACHA SKCIEPAMEHTAJBHBEIMA HCCIe-
poarmaMa I'pebe m Durrura.

B 1870—1880 rr. Gp1a ycTaHOBIEHH aHATOTHYHEIE (OPMYJIHL A

ADYTEX YTJAEBOAOPONOB ¢ KOHJAEHCHDOBAHHKIMH OEH30IbHRIMA fAfpa-
mu. B 1887 r. B. Meitep mokasai, 4To Takue CoegmHEHHA, KaK

CH CH CH CH H
HC@CH HC©©CH He ICH NZ | EH
HC\\ JCH HC ~CH HC CH HCx, H

N CH ¢y NA N

[Inpramr XaHOIAB Urgon IIypur

CBA3aHE! C IPOM3BOJHEIME OeH3oqa W 006pasynT OOMHUPHYIH rpyunny
apomarnaeckux coegmuermit, CormacEo B. Meiiepy, Bce coepmpennmsd,
IV KOTOPHIX XapaKTeDHEI pearnmd, obHApys;KeHHble mAA GeH30ua,
DOMKHEKI OBITH NPHYMCIEHSl K KIACCY APOMATAYECKAX COeJMHEHMH,
dTa TOUKA 3peHMsA He OmpaBAanach, u00 HEKOTOPHlE «apoMaTHde-
CKHEe» DEeaKIHA OKA3aJHCh XAPAKTEPHBIME A A anu(aTHIeCcKAX coe-
IHHeHAH.

Teopust crpoeHms apomaTmiecKux coegmHeEwi Hexyne comepska-
Ja AL TATIOTETHIECKHX TOCTYJNAaTOB (HaJHYWe TPEX MBOHHEIX CBA-
3eif, MUKINYECKOe CTPOEHHE fAApa, PABHOLEEHOCTH aTOMOB BOJOPOXA),
TpefoBaBMAX 9HKCHEPAMEHTATIBHEIX MOKA3aTeIbCTB. OTa TEOPHA He
06bACHANA IPUYMH H30MEpPUH W IpeACKasaHms 4mcia maomepos. He-
KyJe IpeABHfes CYMECTBOBAHWE ABYX OpPTO-H30MepOB 0eH30Mda, B TO
BpPeMA KaK ONBIT HEM3MEHHO CBHJETeJbCTBOBAJ O HAJXYMH JIAIIDL OfI-
HOTO.

Apomatmgeckmil xapaxrep 0eH3ola @ ero NPOH3BOJHEIX, BbIpa-
JKaoMmuiics B NPOABICHAH CBOHCTB HACHINEHHEIX COGAWHEHHH IIPH
Hempej[eIbHOCTH (DOPMYJE ¢ TPeMA KPATHBHIME CBA3SMH, IOJI0e Bpe-
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Ecnm yrnepopguniit atom cBsmsam ¢ 9eTHIPbMA Pa3IdIHLIMA 3aMe-
crurensamu (CHs, H, OH u COOH), 1o Bo3moskHsI f1Be KoHQUrypanuu,
KaK, HallpEMep, B MOJIOUHOH KHCIAOTE!

COOH HOOC
H OH HO H
MsacoMoI09BaA KHCIOTA Monouraa kmcaoTa

B cBoeit paGore fl. Bant-T'odd chopmynmposan caemyroomume oc-
HOBHEIE NOJIO’KeHAA HOBOH TeopHu:

«a) Bceskoe yraepogmeroe coexmEeHME, KOTOpOE BEI3BIBAET B pa-
CTBOpEe OTKJIOHEeHHE IJIOCKOCTH MOJADH3aldd, o0JafaeT acEMMeTpH-
9eCKMM aTOMOM YTIEpoja...

6) IlpomsBopHBle onTHYECKA AKTABHBEIX COe[HHEHHWIl TEPAWT Bpa-
maTeJbHYI0 CHOCOOHOCTD, KOIJla MCUE33eT ACHMMETPHA ¥ BCEX aTOMOB
yriepojga, B IPOTHBOIOIOKHOM CIyIae OHA IaCTO COXpaHseTca»l.

ITH OCHOBHBIE MOJOMKEHUA O NPOCTPAHCTBEHHOM pPACHOI0KEHUN
aToMOB B MoOJeryinax, copmyimposanasie fI. Bamr-ToddoM, mermm
B ocHOBY crepeoxumma. OfuH W3 BAKHEIX INIPAKTAIECKHX BEIBOJOB
HOBOM TeOpHH 3aKIYaJCAd B TOM, YTO HEaKTHBHBI® COeTHHEHHS, CO-
AepiKampue aCAMMETPHIECKHA aTOM YINIepofa, MOKEBI PACIIemIATHCH
H4 ONTHYECKH AKTHBHBEIE COeIMHEHWS. JTOT BEIBOX MOMKHO OBIIO HC-
HOJB30BATh [JIA yCTaHoBIeHWA cTpyKrypHmX dopmyn. Ha asyx wom-
kpetrpix mpuMmepax fl. Bamr-T'odd mokasan mmogoTBopHOCTE CBOei
runoressl. OOTHYECKA AKTHBHHA AaMAJIOBHIE COHDPT MOKET HMETh

ammb ogny dopmyry:
CH,

2545
Jlna nTEMOHHOR KUCIOTH, He BpallalImedl MIOCKOCTh MOJIApH3a-
nud, m3 aByX GopMyi:
CH(OH)COOH CH,COOH
CH.COOH n C.OH.COOH

CH,.COOH CH,.COOH
1 [l

CHCH,OH

no muennio f. Bamr-Todda, cnenyer mpexmouects dopmyny II, me
AMEIIYI0 AaCHMMETPHIECKOT0 aToMa yTiepoja.

! IImr. mo ku.: Beixkos I'. B. Mcropus crepeoxmMum OPraHHYeCKHX CO-
enmpennit, M., 1966, c. 42—43.
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HOCTH M XUMHYOOKOIl CBASE OupPefeluyo orpaBMIeNHbIA XapaKTep aToli
teopun. G cepeammst 80-x ropos XIX ». passurme crepeoxummm mio
DO HeCKONbKMM HamnpasieHuAM. G ofHO} CTODPOHBI, CEpHA CTEPeOXUMH-
9eCKIIX HCC/Ae/0BAaHMH OHUIa MOCBANIEHA NPOBEPKe M MOKA3ATEIBLCTRBY
OCHOBHBHIX CTOPEOXMMHYECKMX HJeil, ¢ PYroil CTOPOHBI, ¢ KaMIbIM ro-
AOM YBeJHYMBAJIOCh YHCIO HcciaefoBanmii, coocoBcTBoBaBmMEX Mab-
Hefimeit paspaboTke 9THAX maell M pacHpOCTPAHeAMIO HX HA HOBEE
rpynns coeguuenuii. BoedariaomuM MOMeHTOM B HCTOPHH CTepeo-
xpMAm GBIT0 PACKPHITHE 3arajKd, CBA3AHHON cO CTPOeHHeM MaJIemHO-
Boii u ¢ymaposo#t kmcaor. Mmorue yuenme (IO. JIubux, A. Kekyie,
P. ®arrar, P. Anmiotn u fp.) Ea OpoTAHeHEAHN MEOTHX JeT Geaycmem-
HO NBITAJHOL BLIACHATH B3aMMOOTHOIIOHWA STHX KHAGIOT, HMEIOIAX
obmyio ¢opmyany COOH.HC=CH.COOH. Cnoxuas m samyramsas
npobieMa CTpOeHHA STHX KHACJIOT HAINJIA POIIGHAE TOJILKO B TEOPHM
Bant-T'odpa, noxasapmeit, aTo ymMapoBas M MaJIENHOBAA KHCIOTHl —
reoMeTpUYecKde H3oMephl. MaseMmHOBAA KHCIOTA -— BTO YUC-H3OMED,
a ¢ymapoBas — Tparc-B30Mep:

HCCOOH HECOOH
H(‘{COOH HOOCCH
B COOH H COOH

H COOH HOOC H
MaremHOBaA KUCIOTA QymapoBasg KHCJIOTA

«W3 Toro 06cTOATENHLCTRA, 9TO MATOMBOBASA KHCIOTA
CH . COOH

l
CH . COOH

Ip¥ HATPEBAHHN C JEIKOCTHI0 HEPeXOJUT B CBOH aHTHIPHA, -— MHCAN
fI. Bast-Todd B 1877 r.,, — MBl MOMKEM BAKIOINTH, ITO 069 Kapbo-
KCHIbHEBIE TPYIUIBL 9TOTO COSAUHEHNA HAXOXATCA B BOBMOJKHOH B3amM-
HO# GJIM30CTH 1 9T0, HCXONA U3 BTOr0, MAJEMHOBOK KHCIIOTE COOTBET-
CTBYeT TOT U3 /BYX CTEPEOUBOMEPOB, B KOTOPOM KapGOKCHIbHEIe TPy~
[bl PACIOJNOMKEHH B OnmKalimuX paccTOAHHAX APYT OT NpYTa, B TO
BpeMs Kak 1A YyMapoBoil KECIOTHI 0CTAETCA apyrofi»!.

B 1887 r. noasunacs paGora V. Bucimmeryca «O mpoorpamct-
BEHHOM pACIONOKeHAE ATOMOB B OPraHMIECKAX MONEKyJaXx u O cuo-

! IIat, no ket Bnox M. A, HHusHb m TBOPIECTBO Baar-Todda, IIr, 1923,
c. 78.
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YAaI0Ch MOMYYHTH «KPACHBIY ANMINH» AeHCTBHEM YeTHIPEeXXJIOPHCTOro
yraepona nHa amuamn. A, I'ofmam nmoxasad, d9To 9HECTHIH AHWINH He
naet posammamua (Pykcmma). Ha ocmoBe atoro daxra 6nl1a BBICKa3a-
Ha J0rajika, 4TO0 B HeOYHNICHHOM AHWIAHE COCPIRUTCA APYToe Bere-
CTBO OCHOBHOIO Xapakrepa, Heo0xoammoe M o0pa3oBaHHA PO3aHH/IH-
Ha. [JeficrBurenpro, A. I'ofMany ymamoch BEIIEIATH TOAYHIHH A JO-
Ka3aTh, 4TO TOJNBKO cMech AHWIEHA ¢ TOJYHJUHOM OpPEBPAINAeTCS B
XJIOPTUJpaT pPO3aHUIMHA — «KpacHbId aEmauH». Bekope Gbuim Haiife-
HBl O JpyTde CHOCOOHR HONY4YeHHS «KpacHOro aHmiImHa», Ppammys-
crmit xumMnk I'. Beprer man eMy coxpammsmeeca 10 Hallero BpeMeHH
HaszBaHme «Qyrcmu» !,

III. Hupap, HarpeBas YKCHH ¢ aEMIMHOM, MOJYIHJI HOBBLH . Kpa-
CHuTeJb — AHMANHOBEIN cmBEUHE. 3arem Obla monyien BesyBmu (1863),
naayaus (1867), xpusongun (1875) u np.

ITorygenme Kakaoro HOBOrO0 MCKYCCTBEHHOIO KPACHTENA BEI3bIBA-
70 BOCTODKEHHBIH OTKINK B HAYYHBIX W IIPOMBINUIEHHBIX Kpyrax.
N3 xafuHEETOB y9eHBIX W XUMHYeCKHX JafopaTopuil MeTOAsl CUHTE3a
HOBBIX KpacAImMuX BemlecTB GBICTPO BHEAPSIHCH B IPOMBIILIEHHOE IIPO-
H3BOJICTBO.

B 60-x rogax mpomuioro cronerus B l'epmammm, Arramm m @Dpan-
nuu GBLIE DOCTPOEHBI mepBhle alpEKE MCKYCCTBEHHBIX KPAacoK, B TOM
q@Ecie W 3HAMeEAToe BajeHcKoe aHMINHOBOE M COZO0BOE IPOH3BOLCTBO.
Craio GEICTPO HANAKEBATHCA OPOM3BOJCTBO MOBEHHA, QYKCHEA H ADY-
rEx Kpacmresell. Bce 310 mpmBeno K ToMy, 9TO yike Uepe3 HECKOJIBKO
JeT ODBINHO paciBelNa HOBasg 00Mbmad OTPAcdb XHMHIECKOH IPOMBIMI-
JeHEHOCTH — OPOM3BOACTBO KpacuTenei .

OPIAHHYECEHIlI CHHTE3
B 40-x H 50-x 'OJTAX XIX B.

B 1847—1848 rr. i. Troma, ®. Manaryta, I'. KoasGe n 3. Opank-
MaH[ OpeNIORmIE ofmmid MeTOJ IOTyIeHHA OPraHATECKAX KHCIOT

gepes HATPHJIEL:
H,0
RCN — RCOOH

K. Iioma paspaboral cmocol HONyIeHHA OPraHAICCKAX KHCIOT
TUIPOIU30M TaTOreHONPON3BO/HBIX!

KOH/H,0
— RCOOH

RCI,

! Crpoerme (yrcmEa OBIO BHIACHEHO 20 ner cmycra (1878) B paforax
9. u O. Oumepos. OHH HOKas3ak®, 9TO BTA KpACKa FBIAETCH nponaaonﬂmmgf
YTIeBOOPOJA TpudeHEAIMeTaHa, BIOPBEe IOXyIEHHOIO A, Kexryne mpm o
paborre OpoMGen3ona aManbraMoy HATPUAL. 5

2 Cm.: Orno6ure B, H. Kpacoumoe HpOMSBOACTBO 3a IpaEHNed H B Poc-

cam. M., 1915.
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«Takmm ofpasoMm, — mmcan
M. Beprio, — Bmepsmie 6hur mo-
ayder cnuprt 6e3 moMomu Gpoxke-
Bnf». Tak oTKpeimace BO3MOXK-
HOCTb OCYMIECTBHTH NPOMEIIIICH-
HEIl CHHTE3 dTHJIOBOTO COMPTa W3
9THJIeHA CePHOKHCIOTHEIM MeTO-
nom. B 1856 r. M. Beprio ocyme-
CTBHII CHIOTE3 YIIEeBOJOPONOB, Ha=
IpEMep MeTaHa, KOTOPHIA OH HO-
Jy9HJ OPOIyCKAaHIEeM CMEeCH Cepo-
BOZIOPOJla H CcepoyIiepofa Hap
pacKaleHHOIl MeJbIo:

'
CS, + 2H,S + 8C = CH, +
+4Cu,S

910 GblI HEPBHI CHHTE3 YTIeBO-
nopoja W3 OPOCTHIX HEOPraHHYe-
CKHMX coefmHenwWid. 3aTeM B 1857 r.
m3 Merara M. Beprio momyuma
METHJIOBHA COEPT H OPONWIEH
M. Beprtao. (CsHs).
JocTaKeHRA XHMUKOB-OpPraHH-
KoB BTOpo#l mosoBmEH XIX B. BO
MHOroM GBUIE IpefompefieieHHl TeM, 9TO K STOMY BPeMeHH OHH pa3pa-
GoTanu pasIMUHbIE METOAL CHHTE3a pPA3HOOOPA3HEIX OpPraHAYECKAX
COe[HHEHMH, OTKPHLIA pPeaKnud, HA OCHOBE KOTOPHIX OBUIM CO3[(aHEI
HOBBble 06/1aCTH OPraHEYECKOH XWMHAW.

METOAbI BOCCTAHOBJEHHA,
OKHCJEHHA H AJKHJIHPOBAHHA

B 60-x romax XIX B. A. Baitep m 9. X. Knemmencer! ycmemsno
OPAMEHAIA MeTOJ, AUCTH/UIANEA OPraHHIECKHX COeJMHeHMH ¢ IMUHKO-
BO# IIBIIBIO [T BOCCTAHOBJIEGHHA KHACIOPOJICONEPKAIIEX BemecTs:

R Zn (Hg), R
AN * N
C=0 —— CH
L/ HCI 1|1 /7

B 1866 r. A. Baitep, monb3ysch aTaM cmoco6oM, BoccTaBOBAI (e-
Hoa no Oemsona. JlaHHBIA METOJ OKa3ald CYIeCTBeHHYIO NOMOINb IpH
A3yYeHWA BelIecTB, XEMUYECKas IPUPOJa KOTOPHX Obuia eme Hems-
BECTHA.

! 9pax Xpumcrman Kaemmencern (1876—1941) pommaca B [lammm, ¢
1900 r. paboran B CIIA.
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Pearkums nporekaer B caaloM BOJZHOM pacTBOpe IepMAHraHara
KaJIHA.

Oma chirpacia BaKIYIO po.b IPH A3YIEHON Pa3noo0pasHLIX ! CIO0MK-
HBIX 0O CTPYKTYpe COemuuennii ¢ STIIEHOBBIMH CBA3AMH, HalpUMep
tepnenoB. llcoonbsys csoii meron, E. E. Barmep ycramosmi, mampu-
Mep, CTpOeHIie TAKIX TePHEHOBRIX COEIHHEHII, KAR KapBOH, JHMOHCH,

KaMdesn.
KcanrorenoBsiii meton. HoBrie BO3MOMKEOCTH B H3yYeHUH CoegdHe-
HI TEepHEeHOBOT0 pAAa — HENpeJeJbHBIX YIJIEBOAOPOJAOB — OTKDPBII

KCaHTOTeHOBBII MeToa, paspaborammsii JI. A. Uyraesmm ! B 1899 r.
Merox ocHOBAaE Ha mpeBpallieHI CIHPTOB B OJe(HHEI IpH TepMHAde-
CKOM DAa3JOKEHIN METIJIKCAHTOTEHATOB, HOJYYeHHBIX H3 BTHX COUp-
TOB:

R
cs,, NaOH CH,l
\CH—CH2—OH \CH CH,—0—C—SNa ——

R/ v u
S

R
C=CH, +

NS

R\ t
—~  >CH—CH,—0—C—S—CH, —
R/ I R’

S

+ HS—C—S—CH,
I
0

Takr ynaI0ch HOJIYYNTH TEPOEHOBEIE YIIIEBOMOPOIE! B YCIOBHALX, HCKIIO-
gaplnx ssieHne m3oMmepusanmid., Orkpeitas JI. A. UyraeBwM peak-
NUA OO3BOJAIA €My YCOEelIHO NPHMEHUTH METOJ PasioKeHUs KCAHTO-
reHaToB s JeTrHpaTalii CIUPTOB TePIEHOBOrO psAda (OpespalleHue
mentoia B A®-meHren; Gopueosa m m3o0opHEONa — B GOpHMIEH).
Jlo cox mop KCAHTOIeHOBBI METOA fABJIAETCH JYYIIUM CIOCODOM HOJY-
4YeHHA HelpeeirbHBIX YIIeBOJOPOAOB I3 CIHPTOB.

Peakuns Honopamosa. B 1887—1893 rr. M. 1. Korosaos ? pas-
paGoTai MeToA HHTPOBAHHS NpefledbHBIX yrieBopopoaos. OH moxasall,
49710 caafasd a30oTHAs KHOCJAOTA OpW HATPEBAHUHU B 3alaAHHBIX COCYJax
jelicTByeT Ha IpeleJbHBIe YINeBOJOpPOAH (mapadmm) ¢ obpasosa-
HEEeM HATPOCOEAHHeHAH:

CeH,q + HNO, = H,0 + CgH,NO,

V JleB Anexcangposna Uyraen (1873—1922)—pyccknit xamuk. B 1895 r.
oxonami MockoBckuil yrmBepcuTeT. B 1896—1904 rr. 3aBegoBanl XmEMEIECKOH
nabopaTopueir Bakrepmomormueckoro muctaTyTa. G 1904 mo 1908 r. mpodeccop
xmMuz MOCKOBCKOro BhICIIEr0 TeXHHEYeCKOro ysmamma. B 1908—1922 rr. mpodec-
cop HeopraEmueckoit xmmmm IleTepGyprckoro ymusepcmTera, JI. A. Uyraes GOpia
papexkTopoM MHCTATYTa DO H3yYeHMH IJIATAHB @ JApPyrax GJaropogHBIX MeTal-
noB AH CCCP, ocroansoro B 1918 r. no ero uannguatmse.

? Mumxana Mesasosny Homosanos (1858—1906) — pycckmii XAMHAK-Op-
TaHNK, 0OKOHIAA Mockosckmil yEmBepcmTeT (1884), yuernmk B. B, MapKoBHEHKOBA,
¢ 1899 r. mpodeccop HueBCKOT0 mOAUTEXHATECKOTO HECTUTYTA,
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ITo mMeTkoMy BhlpamkeHHI0 HOHOBanOBA, OTKPBHITAsI HM peaKkuUus
HHUTPOBAHUA OKUBUJIA «XUMUIECKUX MEPTBELOBY, KAKHMH J0 €ro pa-
6ot cuuTanuch napaguHLL

Peaxkuua KomoBamosa Hamm1a Ba)KHee NpUMEHEHHE A oOpejeie-
HUA CTPOEHHSA YIIeBOAOPOAOB IPY UBYIeHHU XAMUHA He(PTH.

Hanspeiimuym passutneM peaknum HoHoBazoBa SBUIOCH mapodas-
HOe HHTPOBamue yriepofoponos (mapaduHOB M Nuiionapad@uHOB) OpH
atMocdeprom pasienun (Temmeparypa peakmum 400—450°C). Irot
Iponecc B HACTOAILEe BpeMsA BHEAPEH B NPOMBIIUIEHHOCTS.

H3OMEPH3AIIHA IIHR.10B

B 1888 r. B. Ilepxun ! moayam:1 mepBsilt CHATETHIECKAR YIIEBOHO-
POJ NUKJIONEHTAHOBOIO PAAA — METHINHKIONEHTAH:

CH,

Na
CH,—CHBr—CH,—CH,—CH,—CH,Br -~ CH,—CH CH,

| |
_CH,— CH,

B 1890 r. = B nocaexyromue rogsl B. B, MapkoBHHKOB CHHTE3I-
POBAJN ATAMAKIATIECKHE COefUHEHUSA ¢ HOKJIAMH B 9eTHIpe, CeMb H BO-
CeMb YIJIepPOAHBIX aTOMOB M H3YIHJI COGJUHEHHA C OUKJIAMH B IATH
M [IecTh yIJIEPOMHBIX aTOMOB, BIepBHle cuHTesupoBanmble B. Ilepxu-
veiM, W. Bucnmnenycom, H. [[. Sennackum.

CoeHHeHOA ¢ MECTAYICHHBIME NUKIAMH METONOM HeraaporeHm3a-
OUHA 0KAas3ajoCh BO3MOKHBIM IIEPEBECTH B ApOMATHYECKHE COEJUHEHHSM
(6ersoa, toxyon m xmp.). B 1892—1893 rr. B. B. MapkosemnkoB onu-
call YCIOBUA U XapPAKTEp A30MEpU3aNdy CeMUIIEHHOr0 MUK/IA B MECTH-

9JIeHHBII:

+4HI

- METHIIHKIOreKcaHn

CH,—CH,—CH,
HI — ;
>C L +20tHX | rmknorentam

CH,—CH,—CH,

Bropoit cirywait m3omepmaanmm nukiaoB oTkperr H. M. Hukmep B
1894 r.:
CH,—CH,—CH, LHI

—> MeTHJINMKJIOOeHTaH

|
CH,—CH,—CHI

! Bunbam Tempn [leprkmu (1860—1929) — aHrImicKHil XMMHAK-OpPraHmK,
npodeccop Inmubyprekoro (1887), Mamgecrepckoro (1892) m  Oxcdopackoro
(1913) yHuBepcHTETOB.
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B 1901—1902 rr. H. fl. [leMbaROB OCymeCTBRI BOEPBLIE B HCTO-
PHM H30MEpH3ANHUI AJANHUKIOB B CTOPOHY yBeJHYeHHS KOJIbIA:

CH,—CH, +#mo, CH,—CH

)
—_— >CHOH
CH,—CH—CH,NH, CH,—CH,
CH,—CH,
| >CH
CH,— CH

Boocnencrerm peaxknmm Kmxmepa u J{eMbgHOBA CTaIWm HCIOIB30-
BATh IJIA NOJYy4YeHHSA B3 NUKIAIECKAX COeAHEHHN MHOIHX BeINECTB,
KOTOpHIe OKasaJdHCh OCHOBOH [jIfi COBpPEMEHHOr0 TOHKOTO OpraHmye-
CKOI'0 CHHTe3a.

Husxe Gynger paccMOTpeHO pas3BHTHe OTAEIbHBIX HAIpaBIeHHH Op-
TaEATECKON XAMHUW Ha OPAMEpPe XUMUAM amleTHIeHA.

XHMHES AUETHJIEHA

B 1863 r. M. BepTao moayuma ameTHiIeH, IPOTyCKasd BOJODOR de-
pPe3 3TMEKTPHIECKYI0 Myry (IeKTPOfAMHE CIYKHUIN CTePIKHE M3 YIId).
Torpa ke B cTarbe 00 OTKPHITHH aleTHJIeHA YIeHBIA o6paTwi BHEMA-
HEe Ha CX0fcTBO aMnuprniecknx gopmyrn anermrena (CoHz) m Gemsona
(C¢Hs). B 1864 r. M. Beprno samerun: «Mosno gomycrtars, 910 1IpHA
HEKOTOPBIX 00CTOATENbCTBAX... TPH MOJNEKY.IbI aleTHIeHA MOIYT KOH-
JEeHCHPOBATHCA B OJHY TOJBKO MOJeKyldy GeHzomar !,

Ilpu mpogomKHTETPHOM HarpeBaHMH ameTmiaeHa B gapdoposom co-
cyme upm temmepatype oxoio 550°C M. Beptmo ymamocs momyamts
GeH30J B KauecTBe OCHOBHOTO HpogyKTa mnommMmepusammm? (1866).
Auernien, Takum of6pasoM, xaeT HaZamo 0eH30AY — pPOAOHATAIBHHKY
apOMaTMYECKOTO PAJa; OH TaKMKe AaeT HAJaJ0 STANEHY — OJHOMY H3
OCHOBHEIX BEHIGCTB KHUDHOTO psAjga. B maapHeiimeM, pasBEBag MBICIE
0 pasIHYHBIX OYTAX [NOIAMEDPH3ANHd aleTdANeHa, DBepTio BHICKazad
IpejIoNoKeHAe, YTO alleTHIEHE MOKeT 00pas3oBaThCA B HeJApax 3eMId
B pesyabTaTe B3aMMOAEHCTBAA KapOHI0B ¢ BOAOH W 3aTeM B yCIOBHAX
BBICOKUX TEMIEDPATyp W JaBIEHWs, KOHAEHCHDYSCH, 1aTh HAYaI0 Hed-
to. Ilo3nHee aHANOrMYHBIE OPEACTABICHUA OBUIE HOJOMKEHEl B OCHOBY
MuHepanbHOH Teopmn upomcxokmerma Hedra (/. 1. Memnmenees,
A. Myaccanr, II. CaGatbe u gp.). '

B 1881 r. M. T. Ky4epoB ® orkpen peaknmio xmarkoasHOH Iaj-
paTamMd aneTWJIeHOB B HPUCYTCTBHHE cojdell [BYXBaJeHTHOH pTy-

! Kanaccmueckme cmETe3n! M. BepTiao.— «¥Ycoexm xmMumy, T. 8, Bum. 5, 1939,

c. 731747,
2 N3 amermiaena M. Beprtio moxywma aTaH, sTaaeH, (eHON, MYPARBERYN, YR-

CYCHYI W IiaBeJieBYI0 KHCJIOTHL
3 Mnrxamn I'paropresmas Kygzepos (1850—1911) — pycckmii xmMmEK-0p-
raBmK, B 1871 r. okomuun IleTepOyprckmit 3emiaefelbieCKHH HWHCTATYT, B KOTO-

pom ¢ 1902 mo 1910 r. 9nTand JeKUHH.
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T !. OH DOKasal, IT0 PeaKNuA KATATATHYECKOH TAJpaTANAA ABIAETCH
ofmelt m cumenmpHEYECKOM MNA YIIEBOJOPONOB ALETHISHOBOTO pAaga,

TpA 3TOM ameTHieH J[aeT YKCYCHBIH aabJerdjn? a ero roMQUors —
KEeTOHHI:

0 (@]
H,0 I Il
RC=CR’ —— RCCH,R’ + RCH,CR’

Maydesnmio MexaHmaMa peaKuuil HeUpejelbHEIX, NPeAMYMIeCTBEH-
HO ANeTHJIeHOBHIX, COCNHHEHMI ITOCBATHI CBOX MHOTOJETHION HAyd-
HyW jfeaTeabHOocTh yieEHK A. M. Byrneposa — A. E. ®asopckuit.

B 1884 r. om ofHapyxm1 ABIeHNA H30MEDPH3ANHUH AIleTHIEHOBBHIX
YTI€BOI0POOB:

C—C—C=C - C—C=C—C,

o0'bACHOI AX MEXaHA3M, BEIIBEHYB THIIOTE3Y O OIPOMEKYTOYHBIX aJljIe-
HOBHIX COeAMHEHHAX 7 BHHHUIOBHIX 3dupax. B 1891 r. oGpasosanue

3¢upoB B X0/ie PEaKNHWiI H30MEePHW3ANHAU OH IOATBEDAHNI 3KCOEPHMEH-
TaJTBHO!

CH,—C=CH + ROH(KOH) —» CH,—C=CH,
|
OR

B naxpmeitmem A. E. ®aBopcknit I ero y4eHHAKH IMHPOKO HCHOTb-
30BAIA (BOHIIAPOBAHHAE CIOAPTOB» KAK METOJ KOIHIECTBEHHOTO HOIY-
9eHNA NPOCTHIX BHHNJOBHIX 3(HPOB, a Ha HX OCHOBE — AIBJErHNOB,
KHCIIOT H BCEBO3MOKHBIX TOAUMEpOB THIA NPHPOAHBIX 0aTb3aMoB.
TlpoBepra rumoTe3sl 06 06pa30BaHNA AJIEHOBHIX COeMHEHMH NIPUBeNa
K paspaloTKe MeTOJOB CHHTE3a [AEHOB!

C—C—C=C —» C—C=C=C - C=C—C=C

| I l
C G G

B pesyabTate 8TEX paboT GBLT OTKPHIT IyTh K H30NpPEHY, KOTOPHIA
6ot moyuer B 1897 r. B. H. MnaTsesnim:

—2HBr

CH,—CBr—CH,—CH,Br — CH,=C—CH=CH,

| (cozpr, KOH) |

CH, CH,

1 Cy.: Kyguepor M. T. 'O moBoM cuocofe rmapaTamdd  YrieBOKOPOMOB
ameTmaenoporo psajga. — HP®XO, 1. 13. M., 1881, c. 392, 342.

2 [lepBhle MATeHTH Ha OPOMBBOACTBO YKCYCHOTO anbflersja M3 ameTmledna o
moMomb peaknud Hydeposa Ovlid 3afBieHbl B 1910 r. Tlpomasopcrso CH;CHO
us CpH, mazaaocs B 1916 1.
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Nzyuerne XxEMHOuecKAX CBOMCTB OUHKAJKHJIOB BHRIABWIO X 6oab-
OIyI0 peakKqHOBEHYIO cHocoGHOCTH, KOTOpasa 6hlla MCHOOJL30BAHA MHOTA-
MH XIMAKAMH B pa3JMYHBLIX CHATE3ax !. 3a OTKPHTHEM NIHHKITHIA
OOCAEA0BAN0 MOJIYdYeHHE OpraHMYeCKHX CoeJUHEHHH 0J0Ba, pPTYTH,
aJIOMHHASA, KaJIAd 1 HATPHA.

B 1873 r. A. M. 3aiines u E. E. Barmsep orkpeiim HOBHII cmocob
CHHTEe3a BTOPHYHHIX COHPTOB AEHCTBHEM NOUHHKA HA CMECh HONHCTOTO
BTHJIA ¢ STHIOBKM 3(hmpoMm MypasbHHOA KECIOTH. IlociemoBaTensHEIO
dasel cuETesa, mpmBeamiero K AmeTHAKapGmmEony, A. M. 3aiinem m
E. E. Barsep npepcraBisain Tak:

0 C,H,
H(IE—O—CgH5 Zn(c,H:); HCLOCsz zn(C,H_,:
OC,H,
C.H, C,H;
— HCECH; ::3» HC—C,H;
OC,H; OH

Hanspeitmae mccaegosamna A. M. 3aiinesa mokasanm, uro daxra-
ueckn B peaknmum ydactByer He Zn(CqHs)s, a cMemanHoe Meramio-
oprarmueckoe coegmEeHme CoHsZnl.

B 1876 r. E. E. Barmep npm ReiicTBAA OUHKAITHJIA HA YKCYCHBIH
QJIbAerd DONYIHI METHIITAIKAPOHHON:

0ZnC,H, OH
/0 Zn(CyHy)»

—_—
\H

AHaOTHUEEIM METOIOM M3 AJbAErHAOB OLIIA CHHTE3HPOBAHEI H
npyrue sTopmunkie coupTh. B 1885 r. A. M. 3aiines paspaboran coo-
co0 cMHTe3a NpeAelbHBIX TPETHYHHIX CIHPTOB K3 KeTOHOB HelicTBHEM
Ha HAX DAHKA H CMECH TaJOreHalKHJIOB:

R R OZnR R
ZnR, H,0
\C=O —_— \C/ _ R>C—OH

R/ R/ \B B/

MeTonsl NWAKOPraHAYECKEX CHHTE30B, NPHMEHEHHLIE CTOIL YCIeM-
Bo A. M. 3aiineBriM 1A DOTyYeHAS OEPBUYHBIX, BTOPHIHHX K Tpe-
TAYHHIX (IpefelbHLIX M HeNpeJedbHBIX) COHEPTOB, HOCIYKHIHX HCXOL-

H,0 |
CH,—C CH,;—CH—C,H, — > CH,—CH—C,H,

! B 1863 r. mpm peiictBus mmaTmanmuka Ha SiCly OI. ®pumens cuuTesmposan
HepBOe KpeMOHHOPranmieckoe coellmHeEne:

SiCl, + 2Zn(CyHg); — Si(C,Hg)s + 2ZnCl,
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Becxit oxxcens, Tpruma L Tpynaa II. Tpynaa liL, Tpyama 1V, Tpymaa ¥, Tpymna Y1, Ppyuna WL Tpyrma Vb Coeperos xv ),
obpasyowid coun: RO R'O'uwiRO RO RO mRO‘ R’O‘ R'O*1sRO* RO ROt RO
P | H=I'
K20, HH, HC1 1 RH' RH 1=l
AN, H'C, ROB. HX
Py ! Li=7 Be=9.4 =11 C=12 N=l4- 0=16 =19
.\ LiCLLiOH,Li*0. vive 0: BCI$B103BN {CRHn+ NH4C1,N 0HZ0%C,030 FH,BFiSiF » TH10 TBCpROE, MAO-PACTEOPUNOE BB BOXE.
(mnsecsit) L’y iso; .Befflisf.o"; BIOIb . G0 S0rcomM INOMENMY  OMPOR MO Cof ke, M, ooSpasace B setsice. [
Pan 3 N 0111?3(:—;«23 A1~—273 Si=28 anl;aap%l su?sﬁ%;: CH, cm3§cf X=~CLONO{0E,03L... =SO’CO 080 2
aCLNaHO,Naz() MgCItMz0, MaCOo AlICISA120] SiH{SC1{SiH2F4
Na2804Na*C0? Mggso‘ugg%'ﬂsP : KAIS*0+[2H30, KAlsic néxozF Prozpioe, “1"\’0' S0780'XBa180¢  CI0HLI0*HALECT,
Puv § K=39 Ca—=40 —_— Ti=48(:0%) V=51 Cr—62 ‘Mn=55 Fe=56 Co=59 Ni=59 Cu=63
KCI,LKOH, X0 - 0a803Ca0nSi0} 244=Eb? TICH4TIOTi* 03 ‘YOCIV103VOE  CrCliCrCliCe*03  MnK*O4MoKO* FeK104Fe83  CoX1CoX®  NiXtNi0, CuX,CuX? 1CuH,,
.KNO’K’PtCl‘h'S:F‘ cgcpmo CaCol FeTiO:.T:OSO* IPbY10LV0O,  CrO2K*Cr0{Cr01Clp MnCl'MnO,MnO’ Feo Fe'03  CoX?sNH? NiS0*6H*Q Cn*O CuO
Pus § To=63 Zn—66 - As=756 Se="78 Br=80 Fe'cy CoKiCy*  NiKiCy CakCy
CuX,CuX* ZnCl12n0,7%nCoO? 268=EI? ?72=Es? AsHYACI1AS404 SeH18e018e03 BrH,BrM,
ZnSO,‘ZnEtA"" ?11,E501? As103As'83 SeM’SeM’O‘ BrO“M,BrAg,
Par ¢ Rb=85 Sr—87 Yt—=88? 7r—=00 Nb=94 Mo—96 =104 Rh=104 Pd=108 Ag=108
RHCHLRIOH SrClISrO,StH 0! 7Y4:03Y1X™? ZeCl4Zr032rX 4, NLCIZND10* MoCl4MoS2Mo03 100 u0gRuCl*  RhCI4RhC13  PdH,PdO, AgNO3AgX
RbBCI Srs048eC03 b203NbOKF* M’I\foO‘nMoO-‘ Ru0sRuCl  RhOIRNXY  PAIEPCLE Ag@l,Ag’g
Pus 7 Ag=108 Cd=112 in=113 Sn=118 Sh=122 =125(126%) J—I%Z RuKCy RuKiCy® ' PAK2Cyt  AgKCy?-
. 02 . SUHIBHCIASH?02 TeH TeCl‘TeO? JAg,)
AgX AgCly 04011080404, I B o Foe e OOt ThoatiTat, Mo
v § Cs=133 Ba=137 Di=138? Ce—l40uaa?) T— .
Csul,CsOH. BaC11Ball:02Ba0 Di*Q3DiX?? CeCl3Ce202Cely 142 146 148 150 161 153 153
Cs-PtCl BaS0BaSIFS CeXjCeX {CeK2X¢
Pas § - - _— —_— _
“ 153 158 160 162 184 166 168 198 1987
Py ) — i Er=1789 —1809 F'I;aa-}Ez% WVS}T:IIBALO , Os—19(§ Ir=195 Ptm=1(?'7 Au=197
1 OIES X aCl3Tat0} CIAWCIS W 190 0s010sH10% K3IrCISEClt  PtCHP0Z  AuCliAuCl
17 1 PErtOJEX? *La0;LaX? Tak:F} WO nos” 0sCH0sCl ~ LCIIri02  PECLIBEK K¢ Au03aut0,
Pu* “ ‘u=”7 Hg=200 T1—204 Pb—207 Bl Bl_208 . OSK‘Cy' 1rl\=Cy~ PtKzCy4 AuKCy?
AuX,AuX? HgClLHeCliHg?0,  TICI,Ti*0,T1*04  PhCI}Pb0,PhOY iCl3Bi203Bi2 0 Hy 210 a2
nggo JgXinHzo © TIS04TICH ¢ PUEz }%hSO"PhK’O’ BIX3BiOX,BINO*(HO); o
P“‘ = % o Thngho.l T TCLU03U0 X 245 246 248 249 250
;M TEX{Th(E0 )* A }3}'&

Tabanna saemenros 1871 r.

YeTKOCTh H B HOHATHA «3JIeMEHT» W «OpocToe Teao». Buepsmie sTo
coenan [. M. Mergenee. B 1871 r. on yKaseiBajd, 49TO «IOHATHe O
CJIOBA (IPOCTOE TEJO0» M(3IeMEHT» HePelKO CMEIIABAIOTCH MEHIAYy Co-
6o, momobHO TOMY, Kak mo O. Jlopana m HI. Mepapa cmemmpannce
Ha3BaHOA «9aCTHIAY, «DKBHBAJIEHT» O «ATOM», a8 MEKAY TeM NIA sfc-
HOCTH XUMHYECKAX Hjeit m oTH ci0oBa Heo6XoAMMo pasauuats. Ilpoc-
TO€ TeJ10 eCTh BEeImecTBO, MeTAIJI HIN MetaIOnf, ¢ PAAOM QU3HICCKHX
NPA3HAKOB W XAMHAYECKAX peakndmil, Emy cBolicTBer 4wacTHYHLIA
(1. e. momeryaapmsii. — F0. C.) Bec, cojepamail oAWH.. HIX He-
CKOJBKO... aToM0B. OHO c0COOHO ABIATHLCA B M30MEDHBIX W IOJIHMEp-
BeIX (O2m O3, Sy 1 Sg) dopmMax m oTIMTAETCA OT CIOKHBIX Tell TOJIBKO
TEM, 9TO B MPOCTOM TeJe BCE aTOMBI OfHOPOAHEL [lox mMenem aiaemen-
TOB JO/KHO ITOJpadyMeBaTh Teé MaTepuajbHbIe COCTABHBIE 9aCTH UPOC-
THIX B CJAOMHBIX Tel, KOTOPHE NPUIAKT UM H3BECTHYIO COBOKYMHOCTH
¢mamdeckux m xnMAdecKux cBoiicte. Ecau mpocroMy Temy coorserct-
ByeT moATHE 0 gactame (T. e. Moiaeryae. — I0. C.), To pieMeBTy OT-
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BedaeT NOHATHE 00 aTroMe. YTJIEDOJ €CTh dJIEMEHT, a yroas, rpadur m
8/1Ma3 CyTh Tejla OPOCTEHIEY !,

IMocne OTKPHTHA TEPHOAWIECKOTO 3aKOHA NOHATHE BaJEHTHOCTH,
ObiBIee MO TeX mOp 9HCTO DMOMPHYECKHM, CTAJNO DPACCMATPHBATHCH
Kak QYHKONA OPUHAIIEIKHOCTA NAHHOTO BJIEeMEHTA K TOH MJIH HHOH
rpyume. /. . Mermenees ykaseiBajd, 4T0 ¢ OTKDHTHEM 3aKOHA aTOM-
HOCTH (BAJCHTHOCTH) HAPALY C ATOMHOH Maccodl CTAHOBHTCH BasK-
HeliImell XapaKTepPUCTAKON XuMmdecKoro ainemernTa. «HuBe gua xapak-
TEPHCTAKU djeMeHTa, — umcaad oH B 1871 r., —KpoMe mpoumX fHaH-
HBIX Tpe0yloTCA... 3HAHWEe aTOMHOIO Beca o SHAHIE ATOMHOCTH. 3aKOH
HepHOAMYHOCTH, BHICTABIAA BaBACHMOCTH 9THX [BYX [AHHBHIX, JaeT
BO3MOKHOCTDL OUPEEJATh ONHO H3 HHMX, & HMEHHO TaK HA3HBaeMYI0
ATOMHOCTH LIOCPEACTBOM MPYTOTO, T. €, ATOMHOIO, Beca, & MOTOMY OH

'Mennmeneer [I. U. Hosrie MaTepmasel 0O HCTOPHE OTKDPHITAA NEpHO-
namgeckoro 3akona. M.—JI,, 1950, c. 19.
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BJIeMeHTa, CTOAMIEro Ha YKazaRHOM Mecte. 25 ¢despang 1895 r. B. Pau-
sait, coobmmns [I. 1I. MenpeneeBy o6 OTKpEITHE MM aproHa, HACAJ, ITO
«OepPHOJMYIECKAsa KIacCH(PHKANUA COBEPIICHHO 0TBEYaeT ero (aproma)
aTOMHOMY Becy, I [aK¢ OH [lJaeT HOBOe JOKAa3aTeJbCTBO BaKOHA MepHo-
ANYHOCTHY L.

«ComocTaBneHHe aTOMHEIX BECOB aPTOHOBHIX 3JIEMEHTOB ¢ ATOMHEIM
BECOM TaJIOH0B M MeNOYHEIX MeTamwtos,— oucan J[. U, Mermpemrees,—
ciroBecro coobmun mEe 19 mapra 1900 roga npod. Pamsait B Bepiuze,
a noToM Hameuarasa o6 atoM B «Philosophical Transactions». {as mero
9T0 OBINIO BaKHO KaK yTBEPIKAEHHE II0JOKeHHS BHOBL OTKDHITHIX dle-
MEHTOB CpeJl APYTHX H3BECTHHIX, a Ul MEHA — KaK HOBoe Oiucra-
TeJIbHOE YTBEp:KAeHWEe O0MHOCTH IepHOAMYecKoro 3akoHa. (o cBoeit
CTODOHEI 1 MOJYaN, KOTAA MHE HE Pa3 BHICTABIAIM apTOHOBHIE BIeMeH-
TH KaK YKOD OEepPHORHYECKOH cHCTeMe, MOTOMY UTO A HOMKHUAAN, TITO.
cKopo obpatHOoe BceM Oymer Bupmmoy 2, Ilocie HeKOTOPHX coMEeHHIiT I
KoneGaHmit OTHOCHTEILHEO OPHEPOAL! aproHa u ero araioros Jf. K. Men-
JelNeeB NpPH3HAJ, 9TO HOBHlE 3JIEMEHTH Telepb «CTald NOCTYNHBIMH
rasammy», OfHAKO «Ty:KIEIMH XHMAYECKAX CHOPOBOK) 3.

B cratee «Aprom m ero coyrtHEKm» ¢, omyGamroBamuo# B 1900 1.,
B. Pamzait @ M. Tpasepc yxe oOpefeneHHO 3aABIANA, 9T0 WHEPTHEIE
rassl o6pasylT B MEePHOJAYECKON CHCTEMe TPYNNY MesKAy TaloreHaMH
U IeJ0THEIMA METALIaMHu:

H 1 He 4 Li 7 Be 9
Fe 19 Ne 20 Na 23 Mg 24
Cl 35,5 Ar 40 K 39 Ca 40
Br 80 Kr 82 Rb 85 Sr 87
I 127 Xe 128 Cs 133 Ba 137

B 1902 r. [I. U1. Mernenees, Kak OB IOABOAA MTOT HCCIEOBAHHAM
OpHpPONLl HHEPTHHIX rasoB, mmcai: «Ecnm amamorm aproma Bosce He
[AI0T COefIEHEHM, TO 0YeBHAHO, 9TO HX HeNb3A BKIIOYHTH HA B ONHY
@3 IPyHI paHee W3BECTHEIX BJIeMEHTOB, W A HUX NOIKHO OTKDHITBH
0cobyIo Tpynny — HyJIeByo, 4eM yiKe cpasy BHpasuTca mEAupPepent-
HOCTH 3THX JIeMeHTOBY °.

B 1903 r. seimio ceppMoe m3naEde yueGEmKa «OCHOBHI XuMHEH»
JI. . MerpeneeBa, rae Gpia IoMeileHa NEePHOAWYECKAs CHCTEMA,
BKIII09A0INas HyJeBYWo TPYNNY HHEPTHHIX ra3os, IOCJIe 9ero OHA NpH-
ofpena eme osee CTPOHHEIH M 3aKOHYEHHBLA BHL. «MAcnpiTanue 6LIJ19
gpatmuecknM,— nucan J]. . Mersenees,— Kak [/ IepHOJHIECKONR
cMCcTeMBI, TaK H A aBagoros aproua. O6a moBmuKa ¢ 61ecKOM Bhiiep-
sKATH 9TO MCOLITaHHWe, T. €. ATOMHBIe Beca (IO MIOTHOCTH), H3 ONBEITA

1 Megpgeneen [ U Ilepmomuuecknit saxom, M., 1958, c. 468,
2TaMm me, C. /Zg%
3 TaM xe, C. .
4 Crv?.: Pamsa@t B, Tpasepc M. Aprom m ero cnyrauxa.— JHP®XO0,
. 33, Boim. 1, ora. I1, 1901,
"% Mermpgeneen Ji. . Ilepuosmaeckmit sakom. M., 1958, c. 491,
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Ta6bauma 10
Tabauna aromasix BecoB (Mace) mo B. Ifpayry (1815)

Bec artoma,
Aromunit | Bec aroma | Bec atoma,| 3 KCepuMeH-
Bec, ecau | 2 obneMa | cumTas TaNLHO Ompe-
Haasaume 5cMeHTOB UpHHATHL | BOQOpOdA | Kucaopom | nmencHHbIN,
H={ npu H={ 3a 10 CYNTAA KUCJIO0-
pox 3a 10
Bomopox . . . l 1 1 1,25 1,32
Yriaepony . . . X 6 6 7,9 7,54
Azor . . .. 14 14 17,5 17,54
®ocdop . . 14 14 17,5 17,4
Kucaopog . 16 8 10 10
Cepa . . 16 16 20 20
Ranpunit 20 20 25 25,46
Harpumit . 24 24 30 29,1
HReneso 28 28 35 34,5
Haek . 32 32 40 41
XJaop . 36 36 45 44,1
KRaaun 40 40 50 49,1
Bapmit _ . 70 70 87,5 87
Hog . 124 124 155 156,21

B 1815 r. B. Ilpayr BBICKa3an ramoTesy, COTIIACHO KOTOPOA BOMO-
POXI ABIgeTCH MePBAYHOH MaTepHed BCeX BeHIeCTB W 4TO MHOrooGpa-
34e 31eMeHTOB MO:KeT ObITh O0'BACHEHO PA3TWYHBLIMH COYeTAHHSIMH
aToMoB BoHOpofa. OH TeM caMbIM OCIIAPHBAJ OCHOBHOE KAa4yeCTBeHHOE
pasiuume AAJTLTOHOBCKAX aTOMOB. «Ecadm B3ITNIffbl, KOTOphle MBI pe-
IMAJIACh BHICKA3aTh, LipaBuabHbl,— nucanx B. IIpayr B 1816 r.,— 10
Mbl [IOYTH MOKeM CYHATATh NEPBAYHYH MATEPHI0 APEBHAX BOIIOIIEH-
HON B Bopopoje... fI gacro HaGmoaam OnMu3Koe mpubIMKeHEHEe MHOTHX
BECOB aTOMOB K LeJbIM 9YHciIam» '. 3gech mpmBefeHa Tabamma aToM-
HBIX Macc 2J1eMeHTOB, cocTaBnenHada B. IIpayrom B 1815 r. AtomErie
Macchl, Kak BH[HO W3 mepBOi rpadsl TalaMIlbl, BEIPAJKEHBI LEIBIMA
qucjIaMid A ABJIAIIOTCA KPATHRIMEH aTOMHOM Macchl BOJOpPOJA.

Penko karag-1mbo mes naBajta TOMIOK TAKOMY OMKHBIEHHOMY I
OpPHHOUOAATBHOMY 0GCY}KIEHHI0 CPelH YYeHHIX, Kak rumoresza IIpay-
Ta. OBa cay:KmIa Kak OBl «JOATOAEHCTBYIOINAM KaTald3aTOPOM» HC-
cIe0BaHNil, MOCBAMEHHBIX OMpPENENEeHAI0 TOTHHIX aTOMHEBIX Mace 3ie-
MeHTOB. Peur mma o kapgmEansHO#r npobiaeme. Ecim 6sl orasamocs,
9T0 aTOMHBIE MAcCCHl 3JE€MEHTOB MOTIU OBITh BHIDAKEHHl IEIbIMH YHC-
JaMH IO OTHOIIEHHIO K BOMOPOAY, TO MOKHO C YBEDEHHOCTHIO IpeJIo-
JIOKHUTH, YTO JIEMEHTHI IIPH BCEM CBOEM pas3nnddd oOpasoBAHEL ONHOM
matepueidl, OTclona BBITEKAT BBIBOJK O IOJHOM OTCYTCTBHH CaMOOBITHO-
CTH XEMHU9ecKHX aineMeHToB. I'mmoresa Ilpayra He o0BsicHANA npuYmH
BO3HEMKHOBEHNA MHIHBHUAYATbHEIX CBOHCTB 5JIeMEHTOB.

1JIpayT B. O oTHomeHEE MeKAYy YAEJbHBIMA BeCaMH TeJl B HX ra3oofa
pasioM COCTOAHMM M BECAMH UX ATOMOB.— «YcOeXm XmMAm», BrII, 2-3, 1840,
c. 288.






B 60-e rogrr K. C. Crac! moctasun psaj onuITOR [i1A ONpefeseHas
TOYHEIX ATOMHEIX MACC M IOKA3aJ, YTO OHI JI0 M HOCTe PeAKIHE OTJH-
9aTCA Ha BeamuuHy, He mpessimanoniyw 0,002%, T. e. nemamymo sa
npepeinaMm o6ngEBIX omubok onkita. Or mpemnoxna B 1860 r. mepeii-
TH 0T Bofopoanoro cragfapra (1. e. H=1) x xncropoguomy (O=16).
1o ero onpesenennio, B HOBOI IIKaZe AIA BOXOPOA HEOGXOIMMO mpH-
HaTth wucno 1,01 (1867 r.).

«B reuenne mMEOTHX NeT,— mncan K. Crac,— 1 mocBAmaM Bech Moit
HOCYT Pa3bACHEHMIO 3TOoH NpobieMbl (OTHOIIEHWEe MEMKAY ATOMHBIMIO
BecaMm aneMeBToB.— f0. C.).fl gecTHO cO3HAIOCH, UTO, NpeIPHEAMAN
BTH HCCAE0BAHUSA, A OBLT MOYTH aGCOMOTHO YyBePeH B TOYHOCTH NPHH-
nuoa Ilpayra» 2. Ogmako B pesynabTaTe comx mccienosammil jI8. Crac
TIpHIIeNn K o6meMy BBIBoXy: « MBI Mo/nKHBI paccMarpasaTh 3akom Ilpa-
yTa KaK 9YUCTYI0 WINIO3MI0O M CIUTATh HepasjaraeMble Tejla Halmei
MIaHEeTH pPas3iMYHBIMHA MHIUBANYANLHRIMA, He HAXOAAIMUMACH HHU B
KaK¥uX MPOCTHIX BECOBBIX OTHOMIEHWAX APYT K APYry.. Memay umcaa-
MHE, BRIPOKAIOI[UMHA BECOBble KOIMYECTBA, B KOTOPBHIX COGIMHATCH
Me;RITy c06010 TPOCTHIe Tena, 06pas3ys CI0KHBIE COeIUHEHHs, He CyIme-

cTByeT 06mero AeqmTeNa» o,

Tabnmnma 11 Toumste omeitar H{. Craca,

Ta6anuna aroMEbiXx Mace mo B, Ipayry Kasaloch Obl, MOMKHEL OLLIH
m K. Cracy HAaBEYHO HOXOPOHHTH THIIOTE-

A romine macom 3y Ilpayra, m6o oHa oumposep-

Hasparn - rajacsk skcoepuMerToM. Ho mna
B.IEMeHTOB no(gziag)yw ncziggoa)cv CTOMb KAaTerOPHYHOE 3afaBie-

pme /KR, Craca Bospasmx
M. Mapumbak . B rom e

Cepe6po 108 107,943 1860 r. om mmcanx: «ame ec-
ﬁgggﬁ 28 ggi’g nu saxoH [Ipayra Hennss 1oi-
Hatpmii % 23,05 HOCTBI LOATBEPHUTEH OIIBITOM,
A30T 14 14,041 T0, OO-BHAAMOMY, OH TeM HC
Cepa 16 16,037 MeHee BBIPa)KaeT OTHONIOHHA

MEMXIy AaTOMHEIMH  BecaMM
OpocTHIX Tel... He MomeM Jm Mbl, HaOpHAMep,.. OPUHEMAA THOOTe3Y
0 eIWHCTBE MaTepud, cielaTh clefyllnee AOMyMeHHE...YTO BeC KamK-
pofl (aToMHOW) TIpPYyONAPOBKA He B TOYHOCTH OymeT NpeJIcTaBiATh
CYMMY BeCOB COCTABJAKINUX ee NePBAYHLIX aTOMOB» 5,

! JKam Cepss CTac (1813—1891) — GenbrmiicKAE XHMHK, OKOBYMJI YHH-
BepcTeT B JlyBeHe, ¢ 1840 mo 1865 r. mpodeccop xummm BoeHHOH MKOXBI B
Bpioccexne. i

2 Crac /K. Bomepxem ms «Mccnegosandii 0 B3aWMHBIX OTHOIICHHAX MEMK-
Iy aTOMHEIMH Becamm» — «YcCIeXn XHMUH», T. 9, BBIL 2-3, 1940, c. 296.

3T amKe,c. 298. . .

¢ Kam IHapne Tammccap ge MapumEpar (1817—1894) — mBednapckus
XAMEK, OKOHYEI IIapHKCKyI BLICIIYI0 TopEyko mxoxy (1839), » 1841—1878 rr.

cop HHeHEBCKOTO YHUBEPCHATETA.
npo%}e}(& a%nnb K HI.Y;{IOMM%HTHPHH x cratse JH. C. Craca «lccnefosaHus O
B3AMMHBIX OTHOIIGHUSAX ME/(y ATOMUEIMA BecaMmmy, — «YCHexXs XmMam», T. 9,
prim. 2-3, 1940, ¢. 303.
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