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TPEAMCHOBHE

Ipeanaraempiit KpaTKHi KYPC HMCTOPHY XUMHH BPEACTaRIseT Co-
PO NOBBTKY H3NOXKHTL ROMIJEKC OCHOBHBIX CBeJeHMH, 1eclXOIH-
piniX s NOHHMAHHS TIYTeld W 3aKOHOMEPHOCTEH PA3BUTHA XHMHE.
CO3jaEe KYpPoa HOTOPHUH XHMHH, APCAHAZHAUCHHOIG RS IEIATOTH-
fecKuX MHCTHTYTOB, CBA2AHC C TIMATRABHEIM OTOOPOM MaTtepHasa,
DTHOCANICrOC Kak K (PakTHIecKOMY COASDXAHHIO KyDCa, TaK H K
MCTOPHUECKOMY AHANHRY W OUerxe BasHeRmux ArdeHu#t ¥ cobmrafl
B HCTOPHH XMMHY,

. B kunre omHcaB Beck UCTOPHHECKHH (YyTh DA3BHUTHS XHMHH, or
o sapokaenus 8 rayfokol ApeBHOCTH H A0 Hauiero speMeny. Kax-
pOMY HepHOLY OTBeHeHO MECTO, COOTBETCTRYIOUIES HCTOPHUSCKOH
PHAuUNMOCTR 3THX NEPHOACB K 3TancB. LECTecTBeHHC, 9T0 ANA NOHH-
MaHKST B HCTOPHYSCKOM ACTEKTE COBPEMEHNHOFO COCTORHEA SUMEM H
fepcliexTyB ee AalbHefIEro pasBHIM HanbGolee BAXHBIME pa3sie-
AMH KYpPca AOJHHLI CAYKETH HepHONS H STalb, HenocpeiCcTBeHHo
poiMBKalOHe K COBPEMeHHOCTH.

Dtr coobpaxenns § JerJid B OCHOBY MJaHa NPeAsaraeMoro Kyp-
b2 B pacnpefenends (PaRTHYECKOTD MarTepHata N0 TVIABHBIM XPOHO-
[OorHYecKuM nepHosaM. B nepsoft wacTy KHHTH, TAe ONMCAHO PAa3BH-
He XHMHHE B ADEBHOCTH, CpeiiHie Beka H B HaYasie HOBOTO BpEMeEHH,
daTepHan Hajaoxed nanbosee cxato, Ges ocoboll peranuzanun
bOOTBLTCTBYIOMUX coOHTHR U grienufl. boabiiast wacts Kypca no-
BAllleHa HeTOpHYeckeMy o030pY  CTZHOBAGHHS  KKJAACCHIECKOMH
puvpea» 8 XIX B, 1 sasBeliNnX HanpasneHn#i HOCASAOBAHTA B TEKY-
rem croderid. Hocseanne rraBy Kyped, OCBEWIAIOUIHE DA3BUTHE
DPT/eALHMX XEMHUCCKHX HAYK B TEKYHIEM CTOJSTHH, MPeXCTABRISIOT
poGoii mnib Kpatkae 00630pbl BaMHEHMIHX OTKPHITHE W sBienuil
BoJlee NOAPOOHOS ONHCAHHE M HCTORHYECKHH ANATH3 OrpoMIIoro
BaKTHSECKOTO MATePHANA, OTHOCSIIETOCH K DA3BHTHIO XUMWH B TEKY-
IeM CTOJIETHH, B CCODEHHOCTH 33 nocnelnue 30 Jer, — CaMOCTOS-
eaAbHAY 33Kaua, KOTCDPYW elle HPEeACTOHT PeullTh HCTOpHKaM
HMHEH.

Orumerum ase ocofeBRocTH EpegnaraeMorc yuzebunoro nocobus,
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OTAMIAKINAE €FO OT OOHUHBIX HCTOPHKG-HAY4HLIX MoOrorpadmi,
Bo-piepBrIX, #3J0ACHHE HCTOPHH KPYAHEHHNX OTKDPHITHA H HCCiHel0-
BaiEi BCIORKY COBPOBOKAZETCH KPATKEME SHOTpadHueCKHMI COPAB-
KaMH, NOCRAILCHHEMMYE aRT0DAM ITHX OTKPHTHA 1 #cenepoBanull, Han
e [IPOCTC VKA3RHHEMHU O BPeMeHy BX usuu. Bo BTOPHIX, B Kypce
sHAeAens Geofisle TaBu O pasBuTHH xuMHH B Poccun u 3 CCCP,
Erapa an ecTs HeoOXOJHMOCTb aPFYMEHTHPOBATb BAMKHOCTh BRJIO-
yenus 5THX csenendit B yyedroe nocofiue,

Jannoe nocobue pPacCYHTAHO # Ha uTedxHe HaDpaAHBLIX [A4B HO
HCTOPHE XMMHH B TeX BHCUHX yueOHBIX 3a8BeACHHAX, TAE B0 KaKHM-
J460 NPpEYHEAM YTCHHE TOJHOIO Kypca HeBOaMoOKno. B aonoanenne
K JeKIHOHIOMY KYpCYy 1enecoo0paszBo OpraHd30BaTh CeMHHADCKHE
BAHRTHR A0ig obcymgends 1 Oosee WOAPCOHOH paspaborkn BaKHeH-
[H¥X BOfIPOCOB HCTOPHUECKOTO PAIBHTHR XHMHH, 0CoGEHHO METOLO-
JOrHUeCKHX npobaeM Mcropuu HayKH, Kparkue Zoxjagbl Ha TakmX
CceMEHADAX DOPYYAIRTCH CTyJeHTAM BMECTE € PeKOMeNZaupeh cooT-
BETCTBYIOMIEH JHTCPaATYPHL

3uavenne NpenOLaBARNA ICTOPHE HAYVKE, H HCTOPIH XHMHE B
YACTHOCTH, B CHCTEME NOATCTOBKH YUUTeNeH XBMUHA B cpesuelt 1WKo-
Jie MHO[OKPaTtHO DOBUCPKHBAJOCh MHOPHMM BHANKIMH JeRTCAAMU
Hayrd H KyabTypol, Heocnopumo g Gospimoe nEefiHO-BOCHHTATEID-
HOE 3HATEHHE TOCO Kypced, KAacCHRH MAPKCHIMA-ACHHHI3MAa MHO-
rOKPaTtHO YKa3biBaJAH Ha BA)KU0CTh PA3paboTKH H HIYICHUN HCTOPHN
HAVKH M TeXHHKH A RadbHeRINero pA3BUTH AHAACKTHISCKOr0 Ma-
TEPHAJHIMA M TEOPHH NO3HAHHN. 3

Ocraerca BHICK23aThH HaZCXKLY, YTO nNpeAraraemoc yiuefioe no-
cofue OyaeT cOAEHCTBOBATL YAVHIICHHI NPCHORBBAHHE HCTODHH
XMMHE, HOBHUIEHEI) HAYUHOFO H HALHHOIO YPOBHH IOAYOTOBKE ¢he-
HMANHCTOB ¥ LIpEX e BCEr0 VYHTEASH XHMEH CPEIHRX KON,
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BBE[IEHME

[Tpexae uem AOCTHIHYTH COBPEMEHHOTO COCTOSIHHSI, XHMHS TPO-
Jld CJOXKHBIH, MHOTOBEKOBBIH NyTh pa3Butad. C TeueHHEeM BPEMEHH
PYr H3BeCTHBIX XHMHKAM BENIECTB, METOAOB HX MOJYYeHHS H HC-
CJIeI0BaHNA NocTeneHHo pacupsics. OLHOBpeMeHHO pacluHpsInch
b COBEPHIEHCTBOBAJIHCL TEOPETHYECKHE npeacraBJeHHA O COCTaBE H
CTPOCHHH BEILECTB, O XHMHUYECKHX SIBJIEHHAX H IpOleccax.
¥Yxe npu camom oflleM 3HAKOMCTBE C 3THM MPOLECCOM HAaKOT-
JICHHS XHMHYECKHX 3HAHHil BBHISIBJAIOTCS HEKOTOPhIE €r0 XapakTrep-
Hbie ocobenHoctH. [Ipexae Bcero caeayeT OTMETHTh, UTO OCHOBHBIE
‘HanpapJeHHs Pa3BHTHS XHMHH 3aMETHO H3MEHSJHCh OT 3MOXH K
9Moxe; Tak, KaxIoi M3 HUX OLIJIM CBOHCTBEHHBLI CBOH NpOGJeMHl,
BBIIBHTaBLINeCs A7 pa3paboTkum M pewenus. B mcropum XuMuH
H3BECTHHI MEPHOALl NPAKTHIECKOH H peMecJeHHOH XHMHH, aJXHMHH,
1aTPOXHMHH, TeOPHH (DJOTHCTOHA, AHAJHTHYECKOH H IHeBMaTHue-
CKOH XMMHH, XHMHYECKOH peBOJMIONHH, (OPMHPOBAHHS aTOMHO-
{0JIeKYJISIPHOTO YUEHHSI, 3aPOKAeHHS] H Pa3BHTHA OPraHMUYECKOH XH-
HH, GU3HYECKOH XHMHH H T. 1.

910 00bBSICHAETCHA TeM, YTO pasBHTHE XHMHH (Kak H ApPYTHX
aYK) HPOHCXO,ILHJIO B oOnpejeJeHHbIX COUHaJbHO-3KOHOMHYECKHX
YCAOBHSIX, BO B3aHMOACHCTBHH C PA3JIHUHBIMH OOIIECTBEHHBIMH sBJIe-
iusiMmu 1 npoieccamu. OrpoMHOe H PasHOCTOPOHHEE BJHSHHE HA
fnporpecc B 06/1aCTH XHMHH OKa3BIBAJIH KPYNHeHIIHE COIHANbHO-IKO-
HOMHYeCKHE COOBITHA: COLHAJbHBIE PEBOJIOLUHH, BOHHBI, HaYUHBIE H
NPOMBIILIJIEHHBIE PEBOJIOIUH K APYTHE SBJICHHS.

Bropas ocobGeHHOCTL HCTOPHYECKOTO Npollecca Pa3BHTHS XHMHH
COCTOHT B HEPAaBHOMEDHOCTH NPOTEKaHHS 3TOro mpouecca. B wuero-
'PHH XHMHH H3BECTHBI NEPHOJB MOYTH MOJHOIO 3acTOsi H, HA06OPOT,
OypHOro, CKauKooGpasHOTO pasBHTHA XHMHYECKHX 3HaHHH., I3TO
'oﬁycnoaﬂeuo COLHAMBHO-9KOHOMHYECKHMH (paxrtopamu. Tak, B KoHlle
XVIII B. Bo ®panunu nponsonina 6yp:KyasHas peBOJIONHS H NOYTH
' OJIHOBPEMEHHO ¢ Hell XHMHYecKas DPeBOJIOIMA KaK pesyJbraT Kpy-
| wenns Teopun QUOTHCTOHA W BO3HHKHOBEHHS KHCJIOPOLHON TEOPHH

.i ropenusi, B nauane XIX B, LeHTp pasBHTHS XHMHH IEpeMECTHJCH B

5



AN, TAC BO3BHKAZ XHMHUSCKA® ATOMHCTHKE H CASAARHE! KPYM-
HHe CTKDMTHHE, 4T0 OBIIC CBA3AHO ¢ NMPOMBUELIEHHOR peBoMIcUHEH,
navasnelics B Auraayn 8 xonne XVII 5. B pesyvanrtare Beauxo#t
Oxrnlpocroft copnanisacrideckoll pepomwonnr Coserckuit Cooa B
KOPOTKHH CPOK CTald OJHOH M3 BeAYIMHuX crpaH B objactu pasBuTas
pHaykda, Ma s10r0 cAEMYeT, MTO MCTHARLIEC OPHUHHM H [IPCANOCHIIKH
PAIBHTHE KUMHUUCCKAX 3HANUH HesJL3A NOHATh, €CIH PACCMATPHBATL
EX B OTPHIBE OT CONHAABHO-3KOBOMHYECKOH oGCTAIOBKH,

OCHOBONOJOMHHUKN MAPKCHSMA-TeHHHEH3MA MIOIOKPATHG YKa3bl-
BaJi HA CYIIECTRGBANHE B3aHMOCBAEH H B3aEMOOGYCIORJCHHOCTH
HAVKH M HPOH3BOACTRAE. &, DHTeARC NAOKYEPKHBAM, YTO «¢ CaMoro
HaYaja BOIHEKHOBGLHE E PA3BHTHC LayK ODYCHOBJICHO HPOH3BOM-
CTBOM» |

IToMuyMo 3Toro, OPOSBAAIOTCH TEHACHUEHH, OOYCHOBNCHHLIE BHYT-
peHHEMH noTpedHOCTAMM caMmoft pasBuBawOUIefcTd HAYKH, B YaCTHO-
CTH, HeOBXOIHMOCTBIC TEODeTHHeCKHX 0D00bmennft KobuiToro sxcue-
PHMEHTAJBHOTG MaTepPuasa ¥uAH, HaolopoT, SKCHepHMeHRTAJnrHOH
IPORCPKH BHOBb BRIABHraeMuX MuioTes ¥ teopuit. Hawonen, cyuiecr-
ByeT eilie 0ZHE QaKTOp PASBHTHES HaYKH. 3To yHeHBle, €& TROPUH.
Hecomuedso, 110 OF HANHMAS XOPOIHO TNOATCTORICHHBX YUEHRIX, HX
OPranM2aBUONHLX CH0CcOOHOCTEH B DYKOBOACTES HAYUHBIME KOJJeR-
THRAMH H APYTHX JBULHEX KauecTB B OCABLIOH CTemeHU 34BHCHT He
TOALKO VCOEX OTASABLIHX HAVUHBIX HCCALOBAHIH, HO U DANHOHAML-
Has HAGPABISHHOCTL ¥ MHTEHCHBHOCTL PazBHTHA COOTBETCTBVIOLIEX
abnacrefl Hayku

Hajo yMers B BUAY, WTO YHeHBIe HPENCTABIARIOT B OpeAeAeHEOH
cTeneny <APOAYKT» CROeH 3TMOXH KaKk 110 cBoeMy ODIeMy MH]PGRO3-
SPEHNIo, TaK M NG HaUpaBIEHHIC B XapaKTepy HOC/ASA0BATENLCKIX
3aj3%, KOTODEIe OHM CT2BAT H pemant., [IpH BeeM 3TOM HEJIL3H,
OLHAKO, OTPHIATE GONBUIONC 3HaYEHHT WHAHBHAYAMLHLIX KAWeCTs H
HHTE/LAEKTA YIeHbX, CKA3BBAIOIIBXCH B HOCTAHOBKE H DELICHHH Ha-
VYHHX 38334, MeTopua OTAeqsHBIX OTKPHTHHA H pa3sdTHA HAYKH
BOOOIIE HEepazpHBHO CBA3AHA ¢ HMEHAMH KPYIHHIX YYCHBIX, ¢ OCO-
OEHHOCTAMH MX TBOPUYECTBA H YCJOBHH HX HaydnOR JBeATeNBHOCTH.
Bor nodemy HayuHo- GuorpaduvecKil MarepHan AOJIKeH COCTaBIATD
HECTHEMAEMYI) TACTb HCTOPHH RAyKH

Hcropusa XHMHAH OTHETAHBOG IOKA3HBAET, MTO COUHANbHEE peBo-
JICLHH ¥ CRA3ZAHHAS ¢ HHMH TNEepPecTpoiia CoHHATLHO-3KOHOMHYe-
ckoro $a3Hca 1 ero HaACTPOeK, Kak NPABHIO, BEAYT K PE3IKOMY
HONbeMY HayuHOH BKTHBHOCTH YUEHLIX, K NOBHILCHHIC MHTEHCHBEHO-
CTH OPOHECCa DASBUTHI HAYEH, K HAYUHO-TCXHHYCCKHM PEBOIOLHAM,

Spxum npumepom B sTOoM OTHOWeHHH oayxmr Oxralppexad
pesoiionnst B Poccun, paBiad MOIHBE  HMBYJALC PasBHTHIO
H3YKH K BRIABHHYBIIAN B KOPOTK## CPOK HaAWly CYpAHY HA OXHO H3
HEPBRLIX MecT B Mupe B oORacty Haywi, NPOMBILIEHAOCTH H ofpa-
30BAHHI.

P Mapre K uw Dureasc @ Cou, 1 14, ¢ 438



Brcrpuiit sayuHo-reXHEUSCKHE HpOrpece B OTAENBIHX CYpalax,
KAW CBHUETEALCTBYOT HCTORHS, HaumpaeTcs OOBMEC B pesyabrare
peskoro ofocrpenns norpefnocTell B Pa3BHTHE IPOR3BOACTRE, B pe-
MICHHH BaxHeHUIMX HayuHO-TeXHHUCCKHX 3aJa4 rocyXapCcTBEeRHOTO
SHAMEHHSA, B CBA3H C KUSUCHICH HeOOXOHHMOCTLIO OBICTPOro NOAb-
eMa SKOHOMHYECKOro HOTeHIMANA CTPATI.

Qpasaxkoe Haduupe HoTpebHOCTEH TIPOH3BOECTBA M OBLIECTBA B
BIHDOKOM CMBICAE X0T# U HeoOXOHHMO, HO £Hie HeNOCTATOHHO NJA
peutess  Mo0RX  HAVYHO-TEXHUUECKHX S8y, BhIABHraeMbix
KH2HLIO. ONHOBDEMEHHO HeOGXOHEME H COOTBETCTRYIOUIHE MaTepl-
ANbHHE VCNOBUS W TeXIHYECKHe BO3IMOKEOCTH [Jf [PaxTHUeCKOH
peanysauyy HOCTABJNEHHBIX 33744, XapaxKTep H COAepanHe Hayu-
HBIX NpoBaeM, PEHIABIEMXCA B Pa3AHVHBIE HCTODHYECKHE 3HOXH,
OulJlM BCETHA CBSI3aHB ¢ YPOBHEM NPOM3BOAMTENLHBIX CuJ obime-
cTea. QipeleneHHOMY VDPORHIO NPONIBOAUTEILHBIX CHI BCEI LA COOT-
BETCTBOBANA H OHPEEENCHHAT CTYHEHb DAZBUTHNE HAYVKH M TEXHUKH.
K. Mapgc nucan B cBA3M ¢ 27aM: «Heroseuectso cTaeuT cefe Bcerza
TAKHE 344aUH, KOTODHIE GHO MOXEeT PEIUMTh, TaK XKaK Bpu Hiamxai-
1meM PACCMOTPEHHH Beeria 0OxKasbipaercs, ¥To caMma 3afadd TOABKO
TOrEA BHABHTASTCH, KOTAA YIXKe CYILECTBYIOT HJIH, 10 Rpaixel mepe,
HAXORHTCH B [IpoLEcce BOIHKKUOBEHRA MartepHANbHbe YCAOBHS, He-
o0XOANMEIe AAA ee PaspelieHHdy i :

Ilporece uCTOPHUECKOTD Pa3BUTHS XuMHE {d Hayku Boofuie)
CACAYET DACCMETDHBATE B TECHOM ¢BsisH # OOYCJIOBAEHHOCTH C CO-
UHASLHO-IKOHOMHYECKHMH SBACHHREMH, T. €. K3K OPOHECC AHAACeKTH-
4ecKoro passurTHsi, Kax masectso, P. Dureasc VKasHBIA, YTO
ZHAJCKTHYECKOE PA3BHTHE — 3TO «ODHYMHAAR CBA3L TOTC HOCTYNA-
TEJABPHOTO ABHMEHHH, KOTOPOE CKBG3h BCE OTKJOHEHHH B CTOPOHY H
CKBO3b BCE HONSTHHE IZark DpOGUBAETCS OT HU3LIEro K BHICIIEMY» 2,
B nacrosimice BpeMsi HCTOPHS XHMHH B OCHOBHOM yXKe npoiia coGl-
parelsBHE mepuox csoero passutuda. Ha odepend crToMT 2apaqa
AuarexTuueckod ofpaboTKu HakonAeHHOTO (M onHcaunore) daxre-
JeCcKOTO MaTepHAJNa, BBISCHEHHS NPHYHHHBIX cBfAzell H BauMO-
oGyCAOBAGHHOCTH HCTOPHUECKHX siBaeHuil. KoneyHast imenn paspa-
OOTKY HCTOPHH XUMHH COCTOHMT B OTKDHTHH OOLIHMX 3aKOHOB Hayy-
HOro [POFpecca, B COAAHUH HAVYHERX OCHOB DPEABHAEHHT NajdbHeH-
LINX HyTel passlThUs XUMHYECKHX HayK. '

Baxueiiielt 3agauelfl HCTOPHHM XHMHE HBASETCH HCTOPHUECKHH
avasiH3 COCTONHHS XHMHUECKHX 3HAHHA B Pa3fHUNHE 3TOXH, yCTa-
HOBJCHHE NPHUHH H HPEAHOCHIIOK KPYNHERIIAX OTKPHTUHE B Hanpas-
aenuft necnenesaunit. Ilpu stom ocoboe 3mauenue npuodperaer
00beKTHBHAA OHNEHKA H XDHTHKA TEOPHA H SKCHEPHMEHTAJABHBIX
HeoaeoBaunl YYeHnx BPOMIAOTO, eCTeCTREHHO, Ha DoHe CONHaNBIo-
sKopoMuveckofl ofcTanoBxy. Pemast sty 3anawy, HCTOPHS XHMHH
BOCIHTHIBAET KPHUTHUECKHH NMOAXOCH XK HIACHM, TEOPUAM H MeToHaM

! Mapxc K. o Bureasc @ Cou, 7. 13, ¢. 7.
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HCCTEoBAHMA COBPEMEHHBIX YUEHBIX, HOMOras TeM CAaMuIM HD ABHIb-
I3 OLCIHBETEL ,LLEI::ICTBI»ITEJ'Ii)}ibIE? HAOCTHXCHHA HHYKI-{ B HamH HAHH.
(D. SI'II‘EJIBC YK'dBi:IBaJI, YTO «3IHAKOMCTEO £ HCTOPH‘{&‘CI{}IM paBBI{THeM
YeFOBeUECKOr)  MBULNeHHs ... HeolXONHMC AJA  TeOPeTHUSCKOTO
CCTeQTRO3HARMA I IOTOMY, YT OHRO JAeT Macuital AAS BHIEERTae-
MBIX STHM BCTECTBO3ZHAHHEM Teopuils b,

3uaroMsich ¢ HeTOpHell HAYIEBIX OTKPHITHA, CORPEMEHIIbIE HOLTe-
AOBATENHE Hepeiko VOeNRAKTCH B TOM, UT0 KOPHEH MHBOTHX OTKDH-
THI TAK BaM HIEaYe JeKart B apomsiod nayis, Ofuy OTKPHTHS apes-
cragasior cobofi cxefcrTslie UAH PasBUTHE paHee BLICKa3AHNLIX WAeH
¥ runoTes, apyrie — oboOHIA0T Yie H3BECTHRIC, O He CRA3ZAHHBIE
APYT ¢ EPYTOM SKCASPHMEHTAABHEIE JAHHBIE, FHIOTE3H # TCOPHH,

BMecte ¢ TeM FH3YUEHHE HCTODHH XAMME [PHBOAHY K BBIBOAY,
r0 Kpyndefiye OvEpHIvHS OHAN BCETAA CBA3ANLL ¢ HOBATOPCKOA
AESITENBHOCTHI0  YUEHBIX, CBOEBPEMEHHO BHIABHMrasiiux kK paspada-
THRABNMX Hanbonee awryasssble ¥ 3J0004HeRHEE BROOACMEL

3HAKOMCTBO ¢ XOAOM HCTODHUECKOrO pPAIBMTHA XUMMH DACRpH-
RAET PasJBUHEIC CTOPONLI DPCHECC2 HEROHACHHY XHMHYCCKMX 3Ha-
i, Hcropust KPYBHEIX OTKPHTHE M Hecleiosanufl yueHwx, HX
AOCTHKeHOH H Heypad, Oopnlul Muedufl, BARAEAS TPAAMIME H T. X,
AALT BOZMOWHOCTE COBPEMEHHOMY CHeUHAAHCTY HCIOAbIOBATL B
cpoefl npakrruyeckofl pafiore OTPOMHBIE OOMT HAVYNOH, IPOHABOACT-
BeHIGH W OBIiecTBelHOH MeSTEALHOCTI MEOTHX NOKOJCHHA RLAN-
UHXCH VUEHBIX,

Fleropusl XpMHE CBHEETENLCTBYET, MTO HAaYKa pPasBHBACICH COB-
MECTHHIMHE YCHTHAMH VUEHBIX BCEX HADPOROB MHP3, 2 He TOAbKC
npeacrasuresed Anuws Heckodbkux nauull Esponw, Kak yTsepx-
BAIOT HEKOTODRE HOTOPHKH HAYKH -— OypaKyasdbie HaNHOHARUCTHL
TlosroMmy oueBuAHO 3HAYEHHE HCTODPHM HAyKH AJS  YCTAUORACHHER
ApyKOB I BAAUMOTONIMAHIS MCKAY YYeHBIMHE DA3HBIX Crpal, #HX
ofpeaunenus 8 Hopsle 3@ HaydHHH BpOTPece, 24 HCHORBIOBAHNE
HOUTHKEHUHE HAYyKH B MUPHEBIX HEJsX, A43 HoZbeMa 61arccocroaiud
ieJoBegecTna,

ECTecTneHHO, HCTOPHA XHMHH H3YHMAeT NPoUece PAIBHTIHH XHMH-
YeCcKHX 3Haupfl ¢ yueTom HAHHOHATLHEIX H TOCYAAPCTBEHHHIX €CO-
Gennocrell, yenosnfl HeeaelosaTenbekoll NeaTeNLIIOCTH B TPajHLUE,
CHOMHBIIMXCH B OTEERLHBIX cTpanax. B wacrgocrn, B PoccHu nayu-
Hpe Tpamunuy, ocuosaunsie M. B, Jlomonocosum, JI. M. Meugenee-
BEIM ¥ ADYFHMH BHAAHeAIZMME YHEHHIMH-IATPHOTAME, HIPawoT HoJib-
HYIO HOJONKHATENBHYI0 POAL B PE3BUTHH HaYKH.

Cpead pasiudfnx METONOB HpeofagaHiis XHMHH nCeropuuecxufl
METOM, HeCOMHENIIC, HMeeT CepLestisie npedMyiiecTBa. [IORL3ysCh
ACTOPMYSCKHM MAaTepHasNo¥M, TIPEloAaBaTens K4k O BROAHT ywa-
minxca B camyio aaGOpATOPHIo HAYTHOTG TBOPYECTBA YIEHHIX, NOKa-
3BIBAN, KAK BOSHMKAJH H PR3BHBRIHCH BOBHE WISH N NPOHIBOAUIHCH
BAYYHEE OTEPBITHA,

e
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Ocofo chegyer HOAYCPKIYTb HAEHHO-BOCHHTATENbHOE 3HAYEHUe

HCTOPHU XHMHN. PaccMaTpuBan ABJCHHA ¥ COOLITHA 1POULIOrN0 HAYKH
B MX HOCACTOBATRALIOCTH ¥ B3AHMOCES3H, HCTOPHSE XHMEA ¢ GOJb-
[HOH HAIIANHOCTBIO HEMOHCTPHDYET, YTO HAYKA B CBOGM DAa3BHTHH
ponuuiera BeeofliuM 3aKCHAM JHAJNCHTHYECCKOIO H HCTOPHYECKOTO
MareprannaMa.
! B cospeMeHHYIO 310Xy OBICTPOrG HAYHHO-TEXHHYECKOrQ NpO-
TPECCa 3HAHNE HCTOPHH XHMHAHK JIOMOraeT HCCASACBATEAAM, NPENoaa-
BaresM B IPOH3BOACTREHNHM pafoTHHKaM 0oJee OTYETAMBO CO3HA-
BaTh CBOIC POJAb CHEUHAMHCTA, HPABHALHO MOHHMATL M BHIEOXHATD
3aRaud Aaibpefituero pasputus nayku u rexduxu, Meropus xumun
H3Y4YaeT M ONHCLIBACT IPOHECC PASBHTHA XEMHH HA OPDOTHMKENHH
OrOMHONC HEPHOi4 BPEMEHH — OT FayOoKoN APEeBHOCTI B KO HAUINX
auefi. EcrecTsenno, WTe B KPATKOM Kypce pedb MOWKeT HATH JIHOIL
0 mapfoaee BAMULIX HCTOPHYECKHMX COOLITHSX, ARICHHHX W HDONEC-
Cax, XapakTepH3YIOUNX BamHe e CcTOPOEL HAKOTMACHHAE K PA3BH-
TH XHMHUCCKHX sganuil,

B smoxy HAYYHO-TeXHHUECKOH DCBOJIOLHH DPA3BUTHE XHMHUH HIET
HCRJIOUHTENBbHO GHICTPBIMH TeMmmame. 10, ¥TO eiie BYEP& CUHTAIOCH
HOBEHIRMA JOCTHHENNAME HAYKH, COrOAMA MOXKeT CT7aTh AOCTOA-
BHeM HCTOPHH, OIBako #e Ree cofblthid HeAaplero Npoldoro oTHo-
cATCs K Hetopuil, O0heKTaMd HCTOPHYCCKOTO HayUCHHA CReAyeT CYH-
Tarh Jb Te coGBTHA, KoTopuie MoryT GHTb O0LEKTHBHO OLEHEHH
e TOABKO B CPABHeHHH ¢ OPOLBIM, HO # € TOYKH 3pedus: 1ocaelyio-
HICTO PASBHTHA HAVKH NOCAE TOTO, K&K CTAHOBHTCS OHEBHIAHBIM HX
HAYYHOe H TPAKTHYECKOE 3HAYEHHS,

[lAs monmMauust BpoLeCcca PasBHTHA XHMHH B HalNy 3MOXY IaH-
fojpliee 3HaueHe HMEET H3YUeNHe HCTOPHH HOBeHIIHMX OTHPBITHA H
Accaesopaniil, [TosroMy 3HaKOMCTBO ¢ HCTODHEH XUMHEE ROoCHefHero
crodetus pprelperaer ocofo RaXHoe 3Hadenne Aasg OyAyiiHx che-
LHAAHCTOR-XHMHKOB, .




o I'TABA 1
XUMHYECKME 3HAHUSR B RAPEBHOCYH

XMMHUYECKKHE 3HAHMA ¥ REPBOEBRMTHLIX MOKEH

Hpouece naxonnenns XUMHKO-DPAKTHUECKHX 3HAHWE Hadanics B
rayboxol ApeBHocTH. IIpOTeKal O MeANeuHO., YCJIOBHA JKHZHH JIO-
Zedl npu neppoCHITHOM DOZOBOM CTPOE, NOGLIBABHINX €PENCTBA K
CYIeCTRORAHHIO. HYTeM HCHOAL3CRAHUA IPUPONHBIX ODONYKTOR, He
GaronpHATCTBOBANH PAa3BHTHIO HPOMIBOAMTENBHEIX cua. [lpomio
HEeCKOJLKO THICAYENETHE, TIpeAe deM NepBOGHITHEE AI0AH B JKeCTo-
Ko Gopbfe 332 H3UDL OBNZAEAH HEKOTOPHIMH CAYUaHHLIMHA XHMHUL-
CKHMH 3RaBHaMH. B JOHCTOpHYECKHe BPEeMEra JIOAH HO3HAKOMHIIHChH
¢ TMORAPEHHON COMbIC, €€ BKYCOBBIMH M KOHCEDBHDYIOHIHME CBONCT-
pamy. Horpe6uocTs B OfexAe HAYMHIA HAMMX [aJeKHX NPELKOB
DPEMHTHBHBIMH METORAMM ODpAGATHRATE IWIKYPLl JKHUBOTHBIX.

Osaazende corueM npousoiio npuGmuawressno 100 Teicsu aer

Ha3all ¥W O3HAMeHOBAJC HOBYKY 5PV B HCTOPEH EYALTVDEHL I[J'IFI YENo-

BEKa KaMeHHOrD BEKA KOCTep cras M csoeolpaszwoll xMmHueckoll xa-
Soparopues. Ha orse OH HCnpITHBAA PA3fndHbie KaMHE ¥ MHHeDaTIH,
ofaurad ragdgayio nmocyny., 3Hecs ke OLLIM DOaYHensl M pepnhie
o0pazibl MeTaNIOB U3 PV — CBHHEEH, 0JOBO H Mefb.

Hla papsux craausgx pepBoOBITHOTO CTPOS MeTaddil, OCOOeHHO
BCTREeYAIILHeCS B CAaMOPORHOM COCTORHHH, NPHMEHAANCh IJA YEpa-
wesnil. A B 5N0XY HEOAHTAR METaNanl yXKe NPUMEHAANCh LIS H3re-
TORJCHHS ODYAu#t TpyRa # opywus. B psle perHoHoR JAH Guuin
3H&KOME H ¢ HEKOTORLIMH CEOHCTBAME METANJ0B, HAUPHMEp Haan-
ROCTBIG.

Hazpanug HeKoTOPHIX METaA/I0B HE S36IKAY HPEBHHUX HADPOLOB
CBA3AHB ¢ KOCMHYECKHMH ABJACHHSMH. 30JI0TO, HanpuMep, HA3biBa-
JOCh COJNHEHIIHIM MET2IJ0M HAK npocte conuienm. Hassaune Aurum
NPOUCXOIMT OT JATHHCKOIC «aBpopa» -—- VIpeHHAR 3apq. Hpemiue
erylTste, apMalle ¥ APYrHe HapOAn! 3HAAH O METEODHTHOM Kermese,
HA3LBAJY €0 «YRABIIUM ¢ Befar» H «XanuyRmHM ¢ Heba», B smoxy
nepRoGHTHOTO obmiecTsa OHLIM H3IBECTHH H HEKOTODHIE MHBEPab-
HBIE KDPACcKH (0xpa, ymM0pa u Ap.), NpHMEHHBIIHECH AJNH OKPacKkH
PasauuHBIX npeimeros OmTa, TRamell, A DeIUepHOH MHUBONHCH ¥
TATYHPOBKH.
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IlepBonayanbHble JOCTHIKEHHsI yeloBeka B 06JacTH IpakKTHUe-
CKOH XMMHH ObIIM OYEHb CKPOMHEI, HO Ha HX OCHOBE NPOHCXOITHJIO
'PasBHTHE XHMHYECKHX 3HAHHWH B TMOCIEIYIONIHE IMOXHA.

PEMECNEHHAS XMMMWA B PABOBNAAENBYECKOM OBLLECTBE

B pabosnanenbueckom obuiecTse, OCHOBAHHOM HA SKCIIyaTalHH
ITpyia OTPOMHOr0 KOJHYECTBA PaboB, 3apOAMNACH CHEINHAJH3AIHS
| IPOH3BOACTBEHHBIX IIPOLECCOB, MNOSBHJIHCb pPEMEeCJeHHHKH — IMpO-
IF.¢ECCHOH3.TI[:I B Pa3JHYHBIX 06GJACTAX XHMHYECKOH TeXHHKH. 3Ha4H-
| TeJIbHBle JOCTHXKEeHHS ObIM cAeNaHsl B 00JACTH METaJJIyprHd. 3a
| HECKOJIbKO ThICsueJeTHH 1o H. 5. B JApeBHHX paifioHax Meconora-
MM, 3akaBkasbks, Majoit Asun ¥ Erunrta moGHBalM, OUYHIIAJNH H
‘06pabaThiBaJH 30J10T0. DBUIH XOPOIIO H3BECTHLI NPHeMbl N0OBIYH H3

Peéc BLISHIBAET HIMPOKOE PACMPOCTpAHEHHE B APEeBHEM MHDE MEIHBIX
(«Menubiii Bex»), a B paJbHeiimeM GPOH30BHIX («GPOH3OBHIH BeK»)
iapennii. Ilpeanosoxenne o TOM, YTO BCe 3TH MpeAMETHl NPOH3Be-

BHlY CPABHHUTEJNBHYIO PEAKOCTb CAMOPOAHOH MeAu B NPHPOJE. -
Hecomuenno, uto GoablMe KONHYECTBA MK NOJYYaIn B APEBHOCTH
He TOJIbKO M3 OKMCHBIX DY, HO H H3 cepHHCTHIX. [To-BHIUMOMY, cep-
HHCThle PYABl Nepel BLIIIABKOH MeIH TOJABEpPrajHCh OKHC/IHTENb-
HOMY OGXKHTY, KaK 9TO ONHCAHO B NO3JHEHIIHX COUMHEHHWSX (HAmpH-
ep, y Teopuna-npecsurepa B X B.). Manenua u3 uuctoit Megn mpo-
f3Boauan B Mecomoramuu, Manoit Asuu, 8 Erunre 3 IV—III ThICH-
gesaernsax po H. 3. K cepennne III Teicsiuenerus A0 H. 3. OTHOCHTCH
a4ano «OpOH30BOro BeKa».

. /Keseso B 31y 3moxy GBIJIO H3BECTHO TOMBKO MeTeopuTHOe. Kede-
30 H3 MEeTAaJJIHYECKHX PYJA TOrja He NOoJyYyasH, HeCMOTPS Ha TO UTO
sl 3TOr0 BOBCE He TPeDOBAJHCh BBICOKHE TeMNepaTyphl. ToJBKO
) XI1 8. no 1. 5. 8 Manoi Asum, Ha ore Apmennn, B Erunte n Meco-
OTAMHH NOSABHJIHCH HadeJHud #H3 <«3eMHOro» Kejaesa H HadaJcsa
"f @JIE3HLIH BeK». APXEO»‘IOFH‘IECKHB JdaHHBbIE YKa3blBalOT, YTO HaH-
pJiee BEPOATHOH POJXHHOH METaJJypruuecKuX MPOH3BOACTB CJAEHYeT
MHTaTh I03KHBIE pafoHbl coBpeMenHod Apmenun, Anatonun u Maayio
gH10. JlanbHeHmUM BajKHEBIM [IarOM SBHJIOCH Pa3BHTHE NPOH3BOACTB
[@paMHKH, CTeK/JIa, MHHePaJbHEIX H PACTHTEIbHBLIX KpacHuTenel, Bsi-
HX CTpOHTeJIbeIX MaTepHualos, cpapmauenmqecxﬁx H KOCMETH-
ECKHX CpencTB H T. I.

AHTHYHBIE HATYP®OMIIOCOMCKME YYEHMSA

. Pasputne pemec/ieHHON XHMHUYECKOA TEXHHKH B CTPAaHAX APEBHEr0
! pa H CBSI3aHHBIE C 3THM HEKOTOpBIE MNPaKTHYSCKHE CBEIEHHS O
ellleCTBaX M MX MpPeBPaIleHHsX BHI3BAJIH K JKH3HH NepBOHAYANbHBIE
€ACTABJEHNS O IPHPOAE DA3THIHBIX Be].U,eCTB H HadaJ, HX COCTaB-
MIOLIHX.
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Boauukiosenne sty npeacrasiennit ordocutes x VIV ss.
B0 1L 3., KOIFAR RNAN 3 ocNoBain ceoll gnaocodckie yeenuns Kon-
dyvunit 0 Jao-Llsn 3 Karae, Bynaa s Mnaau, 3apeactp » flepenn,
Basec 1 npyrve dunocodst 8 Ipennn, 3naMeHareanno, 410 B 0CHOBE
yuenuil acex 3THX QnIocodoB APCBHOCTH O Maganax Beuleil Jexar
ofuiie 131e1l, CBRALTEALCTRYIONIHCE O CHHNCTRE MHPORO33peNns ¥ Ha-
POLOB [PEBULTO MHpA.

Hm]ﬁmee HOQHOC 1 ARKOE BLEKENNE YHeHHS ¢ BeUICCTBIXN N
NABAIaN, HE COCTaBIMOMWMX, nosvunan y ¢gniocodor Hdpesneil Fpe-
LU, 371 yueHdsl SBUAKUCH II0E0M HaGTOAEHHA IWIN, JIYUNIC CKE3ATh,
CO3EPUANES NPUPOADLI N CTPEMACNMA NaTh obuiee ofLACHECNNE RCEMY
MHOro06pasuIo senei.

Pannue npeacrasieHus AperRHerpeueckuy dnaocedor Hazuposa-
JHCH HA MACE CYWECTBOBANNS TePBHYICH MaTepul {«apXcomas Ny
enpotun»}l. Tax, ©anec 3 Murera (640550 go n. %} yuna, uto
HEPBONAYANIOM BCEro CYHIECTBYIOMiero sipngeTcs BOZd. Mlenapsscs,
BOMA NPEeBPAUIACTCH B «BOZAYX», @ N16CAe HCHAPCHNS BOLLI {(MOp-
Ckoit) ocTaercs «zemIs». Anakcusmen nz Muaera {585 --525 1o 1. 2.)
BRICKA34A 1HIRI0, 4TO HayasoM seulel caymur sosayy. Iepaxaur us
Speca (540—475 mo 1. 5.) EPHHEMAA B KAHECTRE NEPBONAYAIR Be-
uiefl orous. Ho Miuennio 3Toro guiocoda, Bee B MHPE U3MENUUBO H
HOABILKHO, NOAOGNO Orib, Bech Mup -~ 370 NOTOK ITOCTOSINIO CMe-
HAIOHANCE SBIeHu,

Hapagy ¢ TakuMIit Bpegctas elnsasn CYIHeCTBORAAN ¥ YUENis ¢
ABYX 1EPROHEYEAAN, DOMULIOWIMN BCE Belll, HOA00HO MYKCKOMY
W HKeHCKoMY nayasam {antponomepduzn}. [osgnee sosunkaz nges
of GERANIeRN0OM MIFQKECTBE Naua.n. TEK, :‘I“JI\‘II'IQ;‘IOI{."] i3 Ai‘})]ﬂ'@ﬂ'{‘ﬂ
{490—430 mo n. 2.}, CYMMHPYS VHENNH CBOHX NPEUECTBElNKOB,
BEICKA3a.] MBICAL O CYMLECTROBANI 4STLPEX 184l Bewmei: orns,
BORAYX&, BOAB 1 3CMAH. JTH HEUAAA, 110 DMILAOKAY, MATEPIAALNT
H HAaZeJCHL] CBOHCTBAMH NIOGBY K NEHABHCTH, BCISACTEIIE Nera QHH
AKG0 COeHHEIOTCT APYT ¢ OPYTOM, AHGOC OTTRIKMBAIOTCS 1 BIAMMHEO
YHNOTOREOT Apyr Apyra {orosp 15 poga). llouniy ocanonpemenno ¢
3THM BOZHHKJO YUEHHE 0 AUCKPETHOM CTpoennl Matepun. Gerosono-
JOHITHKOM 3TOr0 Yderls cuntalot Jleskimia (500---440 po 1. 3.) 0
ero yaennka Hemoxputa us Afnepw {470--300 zc n. 3.}, [To mue-
1HIG 5TAX (BHACCODOR, RCe BEIEY COCTOHT M3 MeIL4alIENX NeZeNuMbBIX
yacTHY — aromoB? Ilemoxpur rosopus of arvomax: «Hagana sce-
Jennol — atombl B onycTora. Boe Ke ocTaanioe cyliectsyer Axiln
BO MHENHM. ATOMM He NOAKAITCH IHKAKOMY BO3ACHCTBIRIO {KOrOpOe
H3MENNAo OB HX}, H Ol HEH3IMENACMBl BCACHCTBHE TBEPAOCTH ...
ATOM{;{ CYTh BCEBO3IMOMKNBIE MAJSHLKHE T, 11¢ HMEHUIHe KaYelTna,
HYCTOTA He —- HeKQOTOPOe MeCTo, B KOTOPOM BCE 3TH Tena kb Teuenxe
BCell BEUNOCTH MOCATCH BBEPX M BHH3, 14 CHISTAIOTCH KAKHM-AHGO
ofpazoM Mexy coboll, HIM HATATKNBAITCH APYD HA APYId 1l OTCKA-

U OOT Fpeteckiy (OB ARy —HAUT0, OO g — T0A0, TOGTI Ay — 1EMAIb-
sast {Hepansnas) Matepud.

£ I -
t Or FROCCROIG  CHOBD STOROE — LEI0IHMBY, H0DacCeRaaMbly,
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BaOT, PACKOLATCH H CACHATCE CHOBa MEmy 000/ B Takue coels-
11451, H, TaKuM ODDPA3OM, OHH NPOH3BOART H BCE NPOUHE CIOKHBIL
A&, Il HALHH TeMa, H HX COCTOSIHES, H OILYHIeHHA»!,

Aromneruxa [leMOKpUTa fTera B OCHOBY eCTECTBEHHOHAYHHOTO
4TePHAANIMAE, POTHRONOJOKHOTO HACEAHCTHISCKHM PETHTHOZHEM
yehiAM 00 OAYXOTBOPCHHOCTH MAaTeply, 0 BOH3MEHIOCTH MEDa,
OTBOPEHAOrO GORECTSOM B OHpPELeTCHHOM HaBcerda BHAe. AuThu-
44 ATOMICTHKA B TEUeHNe MIOTHX BEKOB HOABEPrajach NO3ITOMY
QUEHHAM CO CTOPOHDL ZYXOBEHCTRA PA3aHUHBIX PeAHrui # ocoberuo
pecIeORANACh PHMCKO KaTOoAuUecKol  uepxorsio. Hecmorpa Ha
TO, IEPEAOBBIE MBIC/AHTEAH B TedeHHe MEOTHX BEKOB HOCTOAMNG BO3-
DAMIAAHCE R ATOMHCTHYECKOMY YHEHHMK, KOTOPOE CYaio B KOiHie
OUIOB APOYNOIT OCHOBOH XHMHH.

B IPeBHOCTH H B CPeRule BEKa B PasjuyHbIX HaTYph#HI0cohCKX
ocTpoelnsX HoAbizoe 3nadeliie ApHoGpeso yuenne ApHcToTeds U3
tarupsl (384 —322 no 11.3.) O CTHXHSX KayecTB4X, ApHCTOTEHD —
yenuk flarartona, oy ocHopald cpow WiKony B Jutiee B Adunax. On
LLE HPORO ofpasosaHbiM GHIOCODOM-IHIHKIONETHCTOM B OCTa-
H MUOTO COuYMHeNI 110 eCTECTBO3HANMIO ¥ DHI0COMHH, B HaCTHOCTH
0 JIOFHKE M JIHAACKTHKE.

ApHcToTRRh NpH3NABAN HeThPe Hadana IMIOCAGKAA, TO1arad,
TO, KPOME HUX, CYIecTByeT nsThi sceoluiuit npuuuMn — ycuf,
F. e, cyiocTs, B cpensve Beka 3TOT APUIMKD HA3BIBAACH «OfATOR
YIHOCTLIO® HiAp KBuaTzccenined {quinta essentia). B orausue or
MIEEZOKTa ADHCTOTEIb CHMTAJ UETHPe CTHXHH HEe MaTepHAAbHbIMU
yOCTaRUHAMH, & Jh HOCHTEAHME OUPEASTIeHHBIX KadecTs -~ Tel-
OTH, ROM0NAA, CYXOCTH H BJAAKHOCTH, JTH KAYeCTBa NPHCYIH B TOH
JIH 00 eTeneny BCEM BRUeCTBAM H HOLAPHC NPOTHBOROJAOKHDI
pyr npyry. Kamaas us cTuxuit ssjineres HOCHTEMCM ABYX ¢BOACTS
4K, BOAA -— XOJ0AHAS H BAAXKHAR, OTOHL — TENABIH # CYXOH 1 1. 4,
OQJIMYECTHEHOC HAMEUeHe OJHOT0 H3 KaUecTR CTHxEH {BXOEAONIX
COCTAB TA), HANPHMEP, HYTeM BarpeBaHud, (YIBKH # T, 4., Opk-
ORHT UX K Npespalienme B Apyrue cruxuy, Hanpivep, xosonHas H
JaXKHa BOAA HPH NATPEBAHNI OPEBPALLACTCS B TCHABIT # BIANKHBLIN
o3ayx A T. & FCIORa cJHellyer, 4TO BIOJHE BO3MONKHBI HpEBpaie-
U# OJHHX BCLUIECTE B ApPYyrHe.

Yyeune AplictoTedst o CTH-

HAIX-KA%ECTRAX  BCRope cfiena- D26

aoch  feoperndeckoill  ocHopoli

HACH © BO3MOKHOCTHX B3aHM- Tennoma Cyxocme
HOI'O DPeBPRIUICHHT MeTaMIOB, B

ZCTHOCTH DPCBPauieHns (TpaHc- Bo3gyx Jemas
yranuu} 1efnaropoiebix  Me-

AIT0B B 30K0TO. 318 HAH  Bagmmicmes Konod
JOrAa B OC1IOBY AJXHMVIH.

Boda

! Hemokpur B cto HparMentax H
CBUACTRALCTRAX jipeBuocti OTH3,1935,
¢ 37 Cruxuu xadecrag Apucrorean
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I'peueckoe cnoso «cTuxusi» {pajg coipar uiu GyKB B cliose} na
JATHHCKOM H3bKe ©rajso 0003HAYaThCH CA0BAMM «ajtementy (ele-
mentum}, «apuuuun»  {principivm} WAH <AEPBHUHAA MaTepHs»
{prima materia). Opesnerpeveckufi ¢uaocod Dnukyp (372-271)
PA3BILT B CBOMX COUMUeNHSX yuecHue leMoxpuTa 06 4TOMHOM CTpoe-
iy Marepud. Muorse uatypduiocodsl H eCTECTBORCNBITATERNW B
NaApiteigieM BLICKa3bISAAH Ha OCHOBE ZHTHUHOCH aTOMHCTHRI CofCT-
Bellilble ATOMILe (KOpIYCKYIapHLie '} TeopHn npH 00BACIENHd pas-
ANYIEX SBASHHA,

XMMKE B INIMHKCTHUECKOM ETHNIE
¥ B APEBHEM PUME

B 332 r. 10 1. 3. yuednr Apucrorens — Anercaunp Maxkeaoncxni
aapoenan Erunmer, Ocxopanuslil ¥y B fetsTe pexn Huna ropog Adex-
CAHAPHA CTAN BCKOPE KPYRHENINM LeNTpOM  310HIHCTHUECKOTO
Erunta. [locke cmepty Adexcaunapa (323 1o B.3.) ero rpomMajuas
UMIRPHA DACHANACh # B EruiTe BOLAPHICH OJHH H3 BOCHAYBJIbLHH-
ko3 apmuu Anexcauapa — Iltronemeit- Cotsp {poAOUAYAALHIK Xi-
nacran Iltosemeen). 1o npumepy erunercrux gapaounos [lroremed
3aBett DOCKOWHLH ABOp. B KayecTse GAHOTO H3 TIPHABOPIULIN YUPem-
HeHHf ol ocuoRan AJeKCamApHIACKYIO 2KAMEMHIO, B KOTOpOH obyua-
JIMCh HAYKaM H  HCKYCOTBAM  MOJOMLIe JIOAE, HPEHMYLIECTBEHHO
rpexn. TIpn akazemuy Owa yupemien [lom mys {Myseil} # cofpaua
orpomian Subanoreka. [Tpeemunky Corspa NpoRoaxaNy nonONigThe
Myzedt 1 Subnnorexy. Axalenns oObeAHHHAA MHOTO YUEHBIN-TIPEIO-
zasatetelh. Cpein HHX HAZ0BEM 2JCCH MaTEMATHKY JBKIBAA B MeXa-
HHKA ApXHMeza,

Xuvns 8 AJdexcanipuickofi akaZeMuHM Ciule ¢ BBLAGKHJIACH B
camoeroaTensHyle obaacts snaduit, ORa COCTaBRAANA YaCTh ¢CBALEEH-
HOTO TIHOTO HCKYCCTRBAS MPLUOB APCRHELTIASTCKUN XPAMOR 1 GpNA
HeXOCTYRla AAa mHpoRuax macce. Ceenennd ¢ nepepafoTke d 10A-
Zesixe GMaropOANBIX METANNOR KPelil 3aNMUCKIRAIE 1 0cobLX pellen-
Typustx cOopHMKax, TAC HAPRAY € WHUMI NPUBOAUAN Jalulbe 1o
BCTPUHOFHH 0 MATKH, HS.TIO}KEHHE COGHPORBOMIAANOCE PENNHTHGIRO-
MHCTHYCCKHMH OTCTYIIEHHSMH, MOAWTBAMH H 3aKARHAKIAMY.

C TeuenneM BpeMeUH, ONHEKC, COKPOTH <«CBALEHHOIO TAHHOrO
HACKYCCTRA® eTHRTHH OKA3AMNCH ROCTYIHBIMY L4 YIeHHX, a 3aTem 4
peMecTeHHUKOB-IpeKon. 3nauus B o61aCTH OpPAKTHYECKOR XHMHH,
naronaeHnsle B Ipepdem Ernnte, TaxkuMm o6pasoM, CKPeCTHAHCE €
rpeveckoit uarypduaccoduell u pemeciesnofi vexsuxofi. C rouxy
apeHHs TOCHONCTROBABIIETO B Te BPEMeld MHPOBO3ZIDEHMA Apenlie-
SrHNETCKYID TeXHHKY HOAJASAKH 30J0TZ H JIPAroueHHmX MCTAIA0B
PeMECHeHHNKI DACCMATPHBAJY KaK DOLJTHUIIOS <HCKYCCTBO IpeBpa-
LIeHHs» OHOTO METaMaa B Apyrod.

B yueiermux oT Bpemenn AnexcanapHACKONl dKaZeMHI JHTepa-
TYPHMX naMaTHHREax «/fefpencknit nanupye — X» 1 «CTOKroabM-

U Corpusctila ~~ yMeHLURTEILHOE OT CJOBR COTPUS — TEVIO.




cknlt manupyc» {1l 8.) onucane rpyOpie MpreMb HOAAENKY 3040TA,
4 TAKKEe QNepaunl NOAAeAKH APArcueHHEX KaMued,

QOcxoBateneM «CBHILEHHOTO TafHOr0 HCKYCCTRA» aBTOPH 3THX
couynpennii cupraoT Gora Oaupuca (Tora) uan xe Tepmeca, nazwi-
BaEMOro TPHCMErHCTOCOM, T. €. TPH AL Besnuajtinnm, o nmenu Fep-
Meca XUMHA B CpefiiHe BexKa HepeflkQ Ia3bIBalach TePMEeTHYECKHM
HCKYCCTBOM, T. €. TallbiM (3aMKEYTRIM) HCKyceTBOM. B counHeHun
3ocumsl, NO-BIAHMOMY, BIEPBBIE BCTPEUAETCA HA3BANHE <XHMHA>,
KOTOPOE CBAZBIRAETCA ¢ HMeHeM Oubaefickoro Xema {Xama). Onuaxo,
KaK [0KazafK HecleloBauns, zaubojee BEPOSITHO, 4TC Ha3BaHHe
KXHMHH» CRBI3AHO C [JPEBHESIHIETCKHM CAOBOM «XIOM&», 03HAYaB-
utnM 3emao {cp. ¢ gat. humus — zeman).

Anexcaygapufickas axaneMuisi NPOCYIHECTBOBANTA HOUTH THICAUY
Jdet. 3a 3710 BpeMd ee Gubadotexa M Mysell HEOZHOKpPatTHO ROABEp-
rafauch NOXAPaM # PA3PYUICHHAM [0 3YIIeHNI0 PEAKHHOTHOTO AYX0-
sencrea. B VII g 6ubiuorexa OLlTa ORONYATENBHC YHHYTONEHE,
BPEeKPATIAE CBOIC JEeATCNLIOCTL H dKAJeMHA.

DMHHCTHYSCKHH TIEPHOJ PA3BHTHA «TRHIOr0 CBAMISHHUOID HC-
KYCCTBa» H COOTBETCTBYICHIMX PEMECes OCTaBUI OlpeAeeHHble CAeLN
B passutHH XUMHH. B Anexcaulpan ObiiH yCOBEPIHEHCTBOBABH MIIO-
rde mPHeMB XUMHYECKOH TEXHHKH, OCOBCHHO B 06JaCTH MEeTaanyp-
rUH, GOPABOTKH METAJI0B, 4 TAKKe KPACHNLHOrG HCKyceTBa, dap-
MaHuy ¥ APYTHX OoTpaciei. 3a 370 BpeMsA 3HAYUTENLHO DAciiupHics
ACCOPTHMEHT XHMHKATOB, NPHMEHSBLIHXCA [Js DaziHYHHIX ueredl
pPeMecHeHHIKAMY.

Anexcanppuiickue yyeHbIE HE BHECIM HHYEro HOBOIQ B HATYpOH-
Jgocodnio, THOCTHRKY ¥ NEeONAATOKEKH JHINL HCKASHIAK H MHCTHQHUH-
poOBaTIl MaTepPHARAHCTHYECKOe cojiepwande yuenuii Jlemoxpura n
Apucrorend. {loayusaa pacnpocTpaHenne ujies of OYXOTBOPEHHO-
CTH peugedt, KOoTopas B AadnHefllieM Craia OCHOBO DPeaKGHOHHOIO
ansaMmuzsa. PeaxUHoHHad HAe0nOrsst Cosaraia (naronpHATHYIO
IO4BY LA PACTIPOCTDAHEHHR MAIHH, acTPONOrHH H  HCKYCCTBa
«TPAHCMYTAIUKD MET21/0B, DONYUYHBIIErD RO3/AHCE HA3BAHHE <aj-
XHMHESAD,

Cpeit Apyrax KPYOHbIX HeHTPOB KYJIbTYPH KPEBHEro Mupa Bbie-
asercst Pam — cTroanua orpomnoil Pumckoit amiiepun. 3aece noay-
YIEAH WHHPOROE Pa3BHTHE peMeCHeRHbIe DPOHIBOACTRE, H VIEHEIE Pa3-
HBIX Bauuouadphocrefl 3aHBMAAHCE BPEHORABAMHECM H HAYYHO-AHTE-
patypuoil Hesrednboctho. O BLICOROM  YPOBHE APEBHEPHMCKGH
Hatypdiiocothud ¥ XUMHKG-TEXHEIECKHX HDPOH3BOHCTE CBMIAETETh-
CTBYIOT JCGIUCHIIME J0 HaC COUHHeHHS, OTHOCAIIHECH K Hauany Hosol
9pui, azmpuMep #osMa HaTypduiocodekore colepmanun JIykpeuus
(9955 10 1. 3.} «O npupone sewled». ABTop 3TOrC MPOUIBENEHHUST —
npoclleonatesik MarepuanucrHueckux ywenust Hemoxpmra w Dom-
Kypa. B xumre Jlykpeuus coXepmuTeR MEOTO BRICKA3LIBAIIAN O Bey-
HOCTH MaTepHH, O COXpaleHHE BemiecTsa, ol atomax. B uacTsocTh,
GiHICAHO BEUHOE BBIIKEHHE ePBHUYNBIY JaCTHIL

Hpyroe couunenue — «EcrecrBensas ucropysy [auuus sroporo

. .
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(23--79 rr) npepcrasaser coboll COWMUPRVIO IHUHKIONERUIGC K3
37 xoar {rhap). B nocaeRHux kourax FRamngd npusoiur MHOrO HETe-
PECHBIX CRECHMI ¢ METaNiax, MpHepa ax, CTeKRe, YIOMUBIET MHEO-
JHECTBO  HIBECTHHIY €My BEULCCTB, TPHUMEHSIBIIERCSH B TO BPpeMs
pesMecaennpxani. Boaputaiictso cpeAennit saumcerpopauo Iliunpem
B3 HCTOMHHKOE, KOTODPEIE A0 Hac He Zowad, Cpeayd HHX HMETes H
anTacTHIeCKHe Kaulbie, NQUYEPTHYTHE H3 COMBHTEIBHILEN HCTOYHH-
roB. 1lpn pcem 3vom wuura [IABMME #ApKO AAIOCTPHPYET BLICOKHH
yposens peMeciesHol xiimudeckofl Texunxe B Jipesuem Puue.

Jocrrments npakTHIeCKOd H peMecAeNHOl TEXHHKN 8 2IBIIHCTH-
geckoM Erunte m p Pisme ¢ TOYKM 3DelMst COBPEMERHOTD passHTHR
XHMHEH, ROIEYIICQ HEBEJIHKNM. Ho Helb3g He orMetTHTh YONORH Apesiux
MEeTAJIJAYPFOB, KpacHAbiHaKes 1 dapmanesron. Bee ath 1py ofsacty
PEMECHENNCH XHMAE CTaAK HCXCAMBIMH VIS BOZNHEKUHOBCHHSE XHMAN
B 1034 HEHee BpeMA.

FJaABA 1L
A.ﬂXHN}H‘-IECHHﬁ NEPHOR

APABCHAR ARXMMMA

flocsre mapeuns [oJM HAmOpOM BAPBAPOE JanafHol PuMekof
muMnepan {V g} s Mrtaaun 1 poctine p wmnodt Eppone, o Buipame-
o Q. Iureasca, HaCTYNHAA «TeMIas HOYl: CpeiHeBCKOBLA». Boc-
roydan Pumcras numnepus {Buzantia co crosuueln Koncrautauo-
HOJeM), TPOBO3LJAACHBHIAA XPHCIHANCTRO FOCYRApCTReNHOd peawu-
ruedt, npozoskata emge 8 11—V BB, nekoropbie Tpaznnun agTnunci
Haykd., OBHAKO B DEYALTATE DENUTHO3MBIX CHOPOB H IIPECACHACBA-
HUE epetnxoB (nNocaedomarenell adTHUNCHT HaTypduiocoduy) Ba-
3aHTHA JHLHIACH CBOHX HauObOoMee BHALLIX VUEHLIR, BLIHYKECHHBIX
fexarth Or npeciiegonanuil na BocTok.

Beneperaue storo B Meconotamuio u Ilepenio nepemecTHINCD
HEKOTOpHIE NeHTPH Hayky, B V i VI pp. Gulay ocnegann, 8 4acTHo-
oty Jnecckan u xkyoapu lHapoypekan axazemun. 34ech B Tedenne
HBYX cToseTHH NpPenciaBail 4HTHINYK Hayky. Heroropne H3 npo-
U3RCACHHE TPEURCKHX M AfeKCAUAPHACKHX yuenwX OulaH Tnepepe-
Jletipl 128 CHPHACKUNR M NepCHicKHl A3uKd, JLesTeaAnuocTh 3THX axa-
JeMult CKOpO HPeXpaTHAaCch H3-32 OTCYTCTRHA BAaronpHATILX YOI0-
Bul Ans pabGoTh Y4YeHbIX.

B VI 5 5 pa3BuTHY XBEMHE ¥ CTECTBO3HAHNI HAUaACH HOBEHIR
NEePHOE, CEASAHEBIA € AeATeNsHGCToI0 apaloB. Kax ussectao, p Vil 8,
BOSUHKAA NoBas pednrks -~ Hedaam, ¥ sckope mocse storo mnada-
JIHCH apaboklie sasoepannd. [logunang cefie Muorne crpainl Bk
welt u Cpenwet Asuy, apabp onnagesn Ernurom u Cepepnoit Adpn-
KO¥ W, Haroued, 3aBoesBatu Menauwo., Bosuuxkaa orpomuas Apad-
cKan nMueprsa (xaaudar) ¢ nentpos B Jlamacke, a satem B Bargane.
B sausane 34BOCBATERLULIX BOIH apabpl He HDTEPECOBANUCH KYJib-
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TYPHBIMM ¥ HayYHHIMM HEHHOCTSHMH B nokopeszmix crpanax. Ho
8CKOpe XanAuhbsl, TOApPAKAR APEBHHM BAACTHTERAM, 3aBenu cele
POCKOMmMBIE ABOPL € Pa3fidyHbIME HPHAROPULIMH YUDSKISHHIMH H
AGKHOCTHMY Bpauell, durocodos, acrpoJOroR, MATOB, AAXHMHKOB
H T A HCTaAH NOKPORHTEABCTBOBATH HAYKAM.

Cpeay Hayx, HOMYUMBIMHX DA3BHTHE B CTOJHHAX Xanauparos,
Getta u xumus. B VIH--IX 8B, noasnanch apaloxime XHWMHKH, He
TOALKO BOCHDHHABINHE 3HAHAS CBOHX AJEKCAHAPHICKHX IipeRHiecT-
BEHHMKOB, HO W cp0eclpasyo passusiuue 9TH ananusg. Buecro rpexo-
JaTHHCKOTO HA3IRAHHA <«XHMEa» apalsl BBej# CBOE Ha3BanHe —
«anXBMHAR. FIABHOE MECTO B AJNXHMHE OTBEHEHO VHeHHK) O MeTad-
X, HX TIOAYYEHEIO H OUHCTKE, METAJIUYECKHM CIAaBaM H TPaHeMY-
THUHH MeTAIJ0B,

OnsuM U3 MEePRBIX KPYRHLX apabekyX adxuMukor Onwt lxasbup-
ubn-Tafisn (721—815). Emy npunucusaercs agroperso «Kuurn 70»,
UPEACTARSHICMICH OO SHEHKAOREARIO NOJAHTHUECKHX, Teoa0THIE-
CREX # naryppuiocopernx swamuin loctennne raassl «Kunrn 70»
COAEPIKAT CBEICHHA O MeTaMI4X, MHHEpasax, cOTAX ¥ EPYTHX Be-
utectBax. Jmabup — CTOPOHBMK yueHusa ApucroTeas 0 CTHXHAX, HO
OHO He YAOBJACTBORACT €r0 BHOAHE, T4K KAK CTHXHIN-KauecTBa He
MOTJH X2DAKTEPHS0BATE TAKHE CBOUCTBA METa/AA0B, KK OJCCK # KOB-
kocTh, [lmatup BBes  nipeicrtaBieise of  ocofbiX  SNeMeHTaX
MOTAAJNOB — Cepe ¥ PTYTH, DACCMATPHBAS HX CHMBOJHYECKH Cepy
KaKk MpHHLKHO TOPIOYECTH H PTYThL Kax NPRHUHN MeTallHYMHOCTH
{Giaecxka}. Jixaldup passui Teopuio OGPAZ0BAHHS M CO3PERAHHA B
HeApax 3eMIH METANNOB H2 cepol ¥ pryTH. CORAUHIACh DR BAHS-
HiHeM 38MHOH TeDJOTH, cepa ¥ PTYTh o6PA3YIOT BCE ceMb Merasaos L
Tnyauee Beero ofpaayerest 304070 -- Haufollee «CoBepuieHubIfi>
meraan. Mo ero ofipazopanme HoL AeflcTBHCM TeNJGThI BO3MOMKHO
YCKOPETL, No0ABHE B CMECh PTYTH M CEPBI HeKMH MeJHKaMeNT, «Bhi-
JEUHBAIOIIMAY HECOBEDUICHHEIE METAAJB, & eile Aydnie — «3JIHK-
cup». Hmalupy XOpoUIG H3BeCTEHl BEUIECTBA, TPHMEHSBIIHECH B
«TafHOH Hayxe» ANCKCARAPHAUED IR OPEBRALIEHHS] METALI0B
(CoeNBNenHs MBLIILAKY, CEPH, CYPLMD, HAIMATHPL H T. X.).

K Oonee po3fHeMy AEpPHOAY OTHOCHTCH ReATEILHOCTh JLPYLOTO
apafckore asxuMuxa — Ap-Pasn (865—925), zanuManmierocn me-
JMUHIOH B aaxgMuyecknMu onslramy. Lo nac nomas ero cosnuesms
«Kiura Tafiay, «Kaura raligsl vafds» (M30aAHAA Ha DYCCKOM #3biKe).
Ap-Pasy — aTOMHUCT, BMECTe ¢ TEM OH NPHAEPIKHBANCA yienns Apu-
CTOTENAl O CTHXHAX M BEPHA B BOIMOKIOCTL TPAHCMYTAHMM MeTad-
0B, B CBOHX COMHHEHHSAR OH ONHCAA HEKOTOpLle NPUeMLl IPHTOTOR-
JACHHS 30M0TONONO0HLIX CIIABOR, HASLIBAS HX ONCDAUNSAME «CTOS ¥
ropua». B counHeHuax Ap-Pasy YHOMHHAWOTCHS PA3HOGGpPAsHBIe Be-
HIECTBA, ONACHIBAIOTCS XHMUYECKAd HOCY N ¥ pasfinuuble ndéopamp-
HLIC TPHOOPH M NPHEeME. .

VY Upeno 7 B ZPEBHOCTH CUNTANOCL CBEMICHEMM B OJHLETRODRAC uwono Aned
B oefedsie, gHCAO DUIAHeT, MeTanmtos, HYLes MHpa # Hp.

2 3axaz Np 4541 [ ¥4



Ap-Pasu, no-pgINMOMY, NEPBBIM A8 KASCCHOUKALKI BeIIeCTB,
A3BECTHHE B To npeMs, O paspe/ind HX Ha TPH OGOJNBINHE FPYIEHL
3eMAHCTLIe {MHHEDAJLHBIE), PACTHTRAbHRIE H KHEOTHHIE, ApelBOC-
XHHIAS PACHPOCTPAHSHHYIO BHOCKECTBHH CHCTEMY «TDEX HAPCTS NpH-
poani», MauGonee noapo uM paapaborada KraccudHRapus MHEe-
panLHBIX BEHIeCTR,

Apafcxkue anxuMuYecKue DyRouMcs pansero mepuofa (VIII—
X BBR.J B OTVIHUHE OT 2JCKCAUIPHACKHX COMHHOHNH HARICAUB HOCTA-
TOMHG ACHHIM A3LIKOM HC3 IPHMEHeHHS MHCTHYCCKOH CHMBOJHKH #
samudposox. C Teyenuem BpeMeHH Xapaxrep couHnennil apaberux
apropop maMeuugca. OuHCARNA onepauuit craiu BoJee TYMAaHHBIMA,
Pe3ko BO3pOC B HHX sAesent mMucruxy, Hoansefiione apabekue codn-
HeHHS HO &JXHMHH MEHEP ODHIBHANBHE H (PEACTABART cob0fl KoM~
NHARNEYA B KOMMEHTAPHH TPAKTATOB PaBNeTd HepHoXa.

Oawake B XI——X1II 8B, B OTZENBHEIX CTPaax apaGexoro Mupa
BpEMA OT BPeMeHM HOFBJAAAHCH eHle Xpynume yueune Hazopem
a3jecs, B yactocth, Mog-Cuna (Asunenny) -— 3HAMEHHTOrO BDAUA,
Oyxapia 1o gaupodaasHoory (980G-—1037}. Emy npouagnexst ne-
CKOMLKOQ HINDOKO H3BECTIRIX B cpejlllHe BEKA ¥ B HOBOM BPEMEHH
counsennii, npexae Bcero «Kapom MeXHUMHEDY», a Takme «Knura
UCLEARIOWHY CPEICTR», IDTH KHHTH OplJH BasueHIHHMH DYKOBONCT-
BAMH Q45 Bpaueli B redenue Muorux sexop. Kak xumux Asuunensa —,
O0CARROBATEHb APHCTOTENE — OB Ta4XXKe 3HAKOM ¢ NPHeMaMH XH-
Muueckoll pemecienHof rtexuuku, OH IMHPOKC IPHMEHAA Da’Ho0s-
pastbie XHMHYECKHe BellecTBa LI JeueRusl H PemiHTe bHO OTDHIAN
BO3MOMKHOCTE TPAHCMYTALHH METaAToR,

Jocruxenns apaboKEX aJXHMHKOB H Bpauefl, OTPaXKeHHBE B
COOTBETCTBYIRINEX COUHHENNINX, CAeAYeT PACCMATPHBATE KAK BaKHOe
3BeH( MEXY aHTHUYHON B sanainoesponeilckoll Havkol,

ANXMMHR B BADARHOR EBRONE

Jo X1 ». pacenenne 3ananucdt ERpous 00 KyALTYPIOMY YPOBHIG
Majde "4eM oTARuasock 0T Hapoacs Bocrora. Jnoxa $eogannama,
HauasHlasics B EBpone, 03H2MEHOBAJSACH GLICTPHIM POCTOM YODOAOE,
CTABIHHEX HEHTRAMH PeMeECJeHHOI0 HPOR3BOICTEA. O,B,HHM H3 CHenet-
BHH 3THX nepeMeHl SBH/AaCh NOTPeBHOUTL B AOATOTOBKE oLpA30Bak-
HBEIX CTIEHHANHCTOR B ODNACTE MEJHUHHLI (B CBA3W ¢ MOCTOAHHBIMHN
HAHASMHUIMHE), IODHCUPYACHIIAA B HOKOTOPHX APYFHX Hayk. B xpym-
BHIX roponax EBponst HAPHAY C paRee CYHIECTBOREBIIHNMH AYXOBHBIMH
BIKOJAMH BO3HHKJH YHUBEPCHTETH. IlepBme H3 BoX GLIAX OCHOBAHH
g Dogoure (1119}, Monnease (1189) u [Taprxe (1200).

B X1l p nogpuiucs nepsale mepepoinl apadcKHX AAXHMHUCCKHX
coOuyHHennf Ha JaTuHCKHA #3wx, Vimes TpamcMyTaumu metanaos
nonana Ha SHaronpHATHYIO AOHBY H TOJNVHHIA IIHPOKGE PACIPOCTPa-
penre, ¥xe B X1 B, aaxumuyeckye 3ausrus (NIOHCKH ¢AOCOOOR Haro-
TOBAGHHS HOKYCCTBEHHOrQ 30J0Ta) NPpHBICKAW MHOMKECTEO aJeuToB
{npupepmennen} B Wranun, @pamgun u DepMauny. Begope nossu-
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Jdiick 00pa3oBaHHBIe eBponelickHe
lanxummn, ri1aBHEIM obpasom ay-
XOBHBIE JIHLA, KOTOphle Ha Gase
[apilﬁ{‘,h’{)ﬁ aJXHMHYECKOH JIHTepa-
TYypbl OCHOBAJIH €BpONEHCKylo al-
XHMHueckylo Jutepatypy. Cpeau
Hanbosee KPYNHBIX aJXHMHKOB-
| esponeiines 661 AanGept Bouabiu-
;TenTuKHﬁ, waH Aanbepr Benuguii
- (1193—1280), — MoHax, JOMHHEH-
kanew. OnHo BpeMs OH GBI elHc-
KOIOM, HO YAAJHJICH B OQHH H3 MO-
| HacThiped aJja HaydHOH pabGoTEL
AubbepT zaHHMaldcad Kak Teope-
| THYECKOH, TaK H NPaKTHUECKOH aJ-
| XHMHEH.

Kak anxumux Aab6epr — mo-
ciegosarenn apabos. Ou noanep-
| JKHBAJ CEPHOPTYTHYIO TEOPHIO COC-
| TaBa Metaagon. B «KHHI’C o6 aJg- Podscep Baxon (1214—1294)
 XMUMHH» OH BLICKA3BIBAaeT MHEHHE,

YTo TPaAHCMYyTalusa METAaJJJIOB

BIOJIHE BO3MOXKHA H /715l €e OCYLIECTBJEeHHS AOCTATOUHO H3MEHHTh
JIHIIb TIJIOTHOCTh H 11BeT MeTa/aoB. s 3TOro cienyer NpHMEHATH
HYy’KHBle XHMHKAaTHl H NOABEPraTh HeGJaropofHble MeTasJ/Ibl COOT-
BeTcTBYOIIel o6paborke. B To ke Bpems AuabbepT GbLT XOpOLIO 3HA-
KOM O criocoGaMu onpeae/eHus MOAJIHHHOCTH 30J10Ta.

BunHeAnM aJXHMHKOM TOH e 310Xy GBI aHrauyanudg Pomxxep

Bakon (1214—1294). On 6b1 MoHAaXOM-(BpPAHIMCKAHIEM, NOJYYHJ
asmocroponHee o6pasoBaHHe H HEKOTOPOe BpeMs MpPenogaBa’ B
apuxe u Oxcdopre. 31ech KOMJIETH 3aNONO3PHIH €70 B 3aHATHAX

KoJagoBcTBoM. P. Bakon nonaa B TiopbMYy, TAE TIPOBeJ 3HAUMTEJNLHYIO

YacTb cBoeH XH3HH. B TiopbMe # GbIJIH HATIHCAHBI €r0 TEeOJOrHYeCKHe,

usocodckHe H Ipyrie COYHHEHHS.

M3 anxumuuecKHX COYHHEHHH p BBKOHEI nanboJjiee H3BECTHO

«3epKaJio aJXHMHH». 3Jech He COBCEM UETKO ONHCAHBI OMepalHy
npurotoBJaenus «puaocoderoro KaMHA» H TPAHCMVTAIHH METAaJJIOB,
KOTOpLIe CJel10Bajo INPOH3BOAHTL € Pa3JIHYHBIMH HPeL0CTOPOKHO-
CTSMH.
- Hapany ¢ monaxaMu ajJxuMmuell 3aHHMajlHCh M CBeTCKHe JIHIA.
Tax, u3BecTHBI COUNHEHHS Bpaua H anxumuka Aproasza Buanawo-
Banckoro (1240—1311). JKusup 3TOoro aJjxuMuka noJiHa IpesBpat-

‘HocTeli u pasHooOpasHbIX npHKMOYeHmit. M3 ero counHenuit mosy-

YHIa U3BECTHOCTH KHHra «Posapuil ¢unocodos». B stom m apyrux

| COUHHEHUAX APHOJBI HE OTAENSET ATXHMHIO OT MeauuuHE. OH yno-
| MHHAeT pasJWyHble XHMHKATB, PEKOMEHAYeMble /s JeqyeGHbIX Ie-
| Jieit, 0co06eHHO bl u npoTHBosiAMA. Cpern uyoAeiCTBeHHLIX CPC/ICTB
| JIeYeHMs OH BHIJIEJISIeT BCEHCHEAIOUIYI0 manaueio. ApHoJabi, 10-BH-
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AHMOMY, NEePBLIM OIMMCAJI BHHHBIH CHHPT, HASLIBAEMBIH HM <«BOAOH
xku3um» (aqua vitae), n ykasas, aro oH MOKeT GBITE NOJYYEH JHCTH-
Jisigelt suHorpajanoro suna. OuenuBag cuay punocockoro KamHs,
ApHOJBI YKasbiBaeT, 4to nobaska 1% ero K pryru cnocoOHa npespa-
THTh €e B HaCTOAILEE 30J10TO.

B unesne Apyrax aidXHMHKOB CPE/IHEBEKOBbAl OOLIYHO Ha3LIBaiOT
Paiimonna Jlynnus (1235—1313), coBpemennnka u yuenuxa P. Ba-
koHa. OcHoBHA# o0JacTh AesTenbHocTH P. Jlyaaus — cxoJacriaue-
ckas (huaocodua U ToruKa. AJXEMHYECKHe COYHHEHHS MO ero HMe-
HeM, HTHPOKO paclpocTpaHeHnbe B mocaenyione croiterns («3abe-
manue», «[lyreponuTens 1o aJlXUMHH® M JpP.), BEPOSATHO, €My He
npuHampaexar («llceBromayaamiiz).

3HauuTe/JbHAS HACTb PYKOIHMCEH aIXHMHYECKOW JIHTEeparyphl,
ob6pamasweiica 3 Espone B XIII—XVI BB, npeacrasnser cobom
nepepaboTKH MJIH KOMNMJAANHA CcOUHHeHuit Anpbepra BeJHKOrO,
P. bakona, Aproasia u ap. OgHako oTaeNbHBe COUHHRHNS, H3BECT-
HbIE T0[ NCEBAOHHMAMH, SBJSIOTCH BIOJHE OpHIHHAJALHLIMH. Tak,
B XIV B. moayumna mwupokylo H3BecTHOCTh KHura apabGa ['eGepa,
ozaraasiennan «Cymma cosepuiencts». B 3Toit Kunre, noMHMO 4HCTO
ANXHMHUECKUX CBeJeHUil, NPUBEdeHk ONHCAHHS HEKOTODHIX XHMHUE-
CKMX onepanuit H 1aGopaTopHLIX MPUOOPOB, & TAKMKE JAHEL CBELEHUS
0 KHCJIOTax, B TOM YHCJ€ 0 Kpenkoit Boake (aqua fortis), 1. e. ceanr-
PAHOMN, MM 430THON KHCJIOTe H Llapckoi Boake (aqua regis). «Cym-
Ma COBepUIEHCTB®, €CTECTBEHHO, He MOIVIa MpHHaAJdexkaTh xabupy
(maruHH3HpOBaHHOE uM — [efep), a HamWcaHa HEH3BECTHBIM
ABTOPOM, CKPBIBIUHMCA IOA HMEHEM 3HAMEHHTOIO apadCKOro anxi-
MHKA.

B XIV—XVI BB. anxuMuueckue 3anaTus noJgyumam Ypessuiuaito
[IHPOKOe PacHpoOCTpAHEHHe B pA3JHUHBIX crpaHax Epponm. B 3tot
HEepHoJ, HHYero HOBOTO K CTAPbLIM TEOPETHYECKHM M IKCIepHMeHTalb-
HBIM OCHOBAM aAXHMHH HE ObLT0 gobaBieHo. MoiKHO JHIID OTMETHTH
HEKOTOPOE pacHIMpeHHe CBEfeHHH O cnocofax MoJyueHHs H TpHMe-
HenHns pasnuuHelx Bemlects. B XVI B. B 3anmannoit EBpone noay-
UKHJAH TPOMKYIO H3BECTHOCTH COYMHEHHS Hexkoero Bacuausi Banen-
THHA, 0CO0DEHHO ero kHura «Tpuymdaabuas KolecHHIlA AHTHMOHUA.
Oxasanocs, 4ro umst Bacwnus Baneurnna taxske ncesmonam. [lo
CBOUM TEOpPETHYECKHM BO33peHHsM Bacuauil BamedTun — THNHUHBLIH
aJIXHMHK, B ero counHeHHSX NPHBEAEHO MHOTO HOBBIX J/Is TOTO Bpe-
MEHH CBEJEeHHH XHMHYeCKOro M HPaKTHYECKOT0 XapakTepd.

Bacnanit Banenrnn snepsbie 06CTOATENLHO HJIOKHI KOHLEIIIHIO
o Tpex Hauagaax Ten (tria prima) — pryrH, cepe m coan. DTH Ha-
uajla, KAK W CTHXHH ApHCTOTENd, HeMAaTepHalbHbl U JIHIL CHMBO/IN-
3UPYIOT COOTBETCTBYIOULHE CBOMCTBA METAJJI0B — MEeraJIniHOCTD,
OKHCJAAEMOCT (CIIOCOGHOCTL MEPEXOAUTh B COCTOAHHE «3eMIH») H
crocobnocts 06pazoBriBaTh codn. [lo muennio Bacuiaus Basenrnna,
MeTaJJab 06pasyioTes B 3eMJe NOJ BIAHSHHEM KOCMHUECKHX TPHUHH.
3ra MjIes HE HOBA: EIe aJeKCAHAPUICKHE ABTOPbl COMOCTdBJASLAN
METaJJbl ¢ MJIaHeTaMu # 0003HAYAJH HX CHMBOJAMH TJIAHET.
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Bacuanit BadenTHH NUPHBOAHT MHOTO CBEAEHHH O pas3JIHYHBIX
gllecTBax u crnocobax ux noayuenusa. Ilo-Bnaumomy, BnepBeE OH
VHOMIHACT O «CONSHOM CHUPTe» (coasHas KHCIOTAa), KOTODHIN
MOZKHO TIOJIYYHTh HATDEBAHUEM CMECH NMOBAPEHHOMH COJIH H XKeIe3HOro
yiopoca. Bacuanit Bamentun onuceliBaer Takmke JelcTBHe coadA-
HOro CTIHPTA HA METaJLIL. O ppyrax KuejaoTax — KyMmopocHOM Macae,
KPerKoii BOJKe H 1[aPCKOI BOJAKE — OH FOBOPHT KaK O XOPOILIO HIBECT-
HLIX BellecTrax.

B kuure «Tpuymdansnas kosecuulla aHTHMOHHA» OMHCaHa CYPb-
Ma. [To-spgumomy, Bacuauii Banentui monnmad, 4to cypbMma fBJsi-
OIS METAaNIoM, HO HE pemanca NpHOaBHTL K CBAIEHHOMY UHCTY

{ MEeTAI0B BOCHMOH M MOTOMY HA3bIBAJ CYPbMY «CBHHIOBBIM AHTH-
Monnem», OH YIOMHHAET TAKKE 0 MHOIHX BellecTBax: Hallarhbipe,
LOAAX PTYTH, IHHKA, CYPbMbI, 0T0BA U ApPyrux merapnop. Kak aaxu-
Mik Bacumuii BarenTun mMHPOKO MOML30BA/ICA B CBOMX COUHHEHMSIX
IJEropHAME ¥ CHMBOMHKOI. PasiMuHbIe BelliecTBa, NPUMEHSBIIHECS
B dAXMMHYECKHX ONEpPAlMsX, OH 0003Hauall Tak: «/1e6e1b», «4epHbIH
BOPOH», «/IE€B», *KOPO/Ib H KOpPOJIeBa», «NTHIA QEeHuKCe» H 1p.
Hauunasa ¢ cepegunnt XV B., ¢ BBeJlenHeM KHHTONEYATAHHS, aJXH-
HUECKHE COYMHEHMS CTaJH pacnpocTPaHATHCS B OTPDOMHOM HHCJIE
IK3EMIISPOB, TNPUBJEKAsl BCe HOBBIX H HOBHIX a/lenToB. AJIXHMHS
lo/IyHHIa [IHPOKOE paciipocTpalente B 310Xy 0e3pasiesbHoro roc-
HojacTsa HaX YMAaMH pPEJHrHO3Hoi HACO0JOTHH M TECHO CBAsaHa ¢

CNHTHO3HLIME BepoBanuanu. [JoGHBaACH 3aBETHON HETH, ATXHMHKH

Ipiberasn K MOJUTBAM, 34KJIMHAHUSM, KOJIOBCTBY, HEKPOMAHTHH
MaHHuIYJIsALHE C prnaMﬂ), BLI3OBaM GeLUB H APYIHM HOLOGHbBIM
tpreman. OHH paccUHTBHIBAVIH Ha yAady TPAHCMYTALHH, KaK Ha 4y10,
LOTOPOE BO3MOKHO COBEPIIHTH ¢ MOMOILbI0 Gora U ALABOJA.
. B ceoeil 1eaTeabHOCTH AJXHMHKHE OLIITH H30JHPOBAHE OT NPaKTH-
HECKHX 3a1a4 Mpou3BoAcTBa. OHH CHHTAJNH HUIKE CBOEro JOCTOHHCT-
oOLIeHHe C PeMecTAeHHHKAMH, KOTOpble ObIA XOPOLIO 3HAKOMEI C
WILITEHCTBOM [PUMEHSIBIINXCH  [IPH  AJIXHMHUECKHX ONepalHsax
[IIECTBE 0 COOTBETCTRYIOHIMMHU OMEPaLHSIMH.

[Toaoxureasnoe Hacaegxe aJxXHMHYECKOrO0 IIEPHOLA HEBEJIHKO.
JI0 COCTOHT BO BBEAGHHH B Ja00paToOpHYIO NPAKTHKY NPOCTelIIHX
OB XHMHYECKOH HOCYAL H ANmaparypbl H B ONHCAHHH OOLIYHLIX
MHYeCKHX onepauuii. B TeopeTHueckoM OTHOIIEHHH dJXHMHKH He
C/IH B XMMHUIO Yero-1u6o CyIecTBEHHOro, YTO MOIVIO 6bl 0Ka3dThb
IPOTpECCHBHOE BANAHNE HA JajbHelilllee DASBHTHE XHMHH.

Cuaenyer OTMETHTD, 49TO B SMOXY pacuBeTa aJXHMHH B eBPOTel-
LRHX TOpofax NPOHCXOAMJIO 3HAUMHTEJLHOE DA3BHTHE PEMECTEHHBIX
(B TOM uMC/le XUMHUECKHX) Npou3BOACTB. XHMHKH-peMeCcIeHHHKH
(OOH/IHCh 3HAYHTENALHBIX YCIEeXOB KaK B PACIUHPEHHH aCCOPTHMEHTA
IPOMSBOAHMBIX XHMHKATOB H MAarepHaJoB, TAK H COBEPUICHCTBOBA-
i anmaparypsl W npHeMoB npouzpoacTBa. CpuaeTeqbcTBaMH JO-

HAKEHHI peMecJeHHHKOR B 3TY 310Xy MOTYT CIYKHTh KpynHeilHe
W300peTenns, BOWIENUINE B NPAKTHKY: BBEICHHE IOpPOXa M OrHe-
MIPeaBHOTO OpYHKu#A, H300peTenne rpaBepHOro MCKyccTBa, KoMmaca,
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OUKOB, TEAECKONA, YCOBEPHIEHCTROBAHME TeXHUKM WaCOBOTO HAeaa
Hap.

PeasphbiM OporpeccoM B cpeisue BeKa XuMHsH 0643aHa B SHa-
YHTEABIO  COMbINell CreneHy  PeMECACHIIOMY  NPOM3BOICTEY, 4eM
ATXAMBH,

FAABA 1.
IMOXA TEXHMUECKOW XHMMM M MATPOXMMMM

AN0XA BOIPOMEERHMA M EE BAMANME
HA PAZBHTHE XMMWK

B xoune X1l . p Espone nawaaack rax Hasmpaemayg snoxa Bos-
poOMiends, BuaBaBiad rAy0OKHe TepeMeHs Bo BoeX ofaacTax o8-
HOIECTBEHHON KHIHK.

Pacnpocrpanennl Hoswix aaell Bospomaesus B Bwcuiefl creieny
copelcTsoBany naobperenne kuuronevartanusa (14490), Guerpoe pas-
BUTHE PEMECR] M TOPTOBRAH, NYTEIeCTRHA B OTAGASHEIE CTPadsH,
NpeNnpHEEMABIORECS CMENLMH  MopendapaTedsmu. B ofnacta
CCTECTBRHIILIX HAYE 273 310Xa O3HAMEHOBATACH HOUBACHHCM YYCHBIX-
HOBATOPOB, HOROACOARIHX CBOUMYE OTKPHTHAMH OCHOBH PEJIBIHO3HO-
cXoaacTHyecko#l H apucroresenckofl nayuu. B 1542 r. H. Keomepunx
HUCHPOBEPT CTAPYIO TEOHEHTPIHYECKYIO CHCTOMY MEPO3AANUs, 0CBA-
HeRHye asroprrerom Onbrehickux yyenndl, Haapneiiimee pazsuine
reqnonenTpuuecras cucreMa Konephuxa n#oayumia B OTKPHTHAX
M. Kenaepa u I'. INanndes, 2a70UBITHX  OCHOBB TEOPETHYECKOH
acrponoMiy. BOJBIMAX YCOEXOB B STY 5T0XY JROCTHIAH MOXAHMKA,
MATCMATHKA, QHAHKA ¥ Apyrie payky. Inasuwy PAKTOPOM Lporpec-
¢a nayxd Opiid AoTpeBHOCTH IPOHSBOACTBA, CBA3AHHME ¢ npeobpa-
30BAHAAMHA 8 cnocofiax ¥ MacmrTadax npousscictsaa. Ha cxeny cra-
PHRHOMY DEMOCHEHHOMY MAaCTCPCTBY NpHINAZ Wovad Hopma mnpo-
BapoicTBa  ~- mapydarrypa  (opoofpas  Oyuyme#i  Gadpuxu),
MauydarTypa 16 CYDECTBY TDENCTABANIE COGOH HPeANDRATHS Ka-
OHTAJARCTHYECKOTO THTIA, B €2 NOHBJICHHS CZHAMSHOBANO 34DOMACHHS
SypsEyasnoro oGHISCTBCHHOND CYPOH.

U COHMANBHO-SKOHOMBYSCKHE npeodpasosanust # HayusHbe
OTKPHETHA ABHAHCE HCTOUHHUAKOM CHBHIOB B MLILLICHHE 063}330831-“-}01‘:1
YACTH OBIHeCTES, MTO NPHBEJO B AadbHedmeM K GopMUPOBAHMIO HO-
BOFG OYPIEYASIHOrO MHPOBO33ZPEHIS, OTBEPTAIHIEIO DEARPHOBEYVIO
CRONACTHRY. _

Onpuam u3 BRIIAOHMACH YUCHMX-3HEMKACHEANCTOB snoxy Boa-
poxzenus Ona aradbinen Jeonapio Ka Banyn (1432—1519). B ero
AeATeABHOCTH COMETANHCh TPYMB B H300peTeHHS N0 MATEMATHKE,
Mexanuxe, HIMEHePHOMY JieJy, aHaTOMHH M Kusonucu. Jieonapio
A8 BHoUR KoK XYAOMHUK B HIDKEHED HMHTepecoBatics B xumuel. Hm
AAHB CIHCAHNS PasAuuHoH XHMWISCKOH ANnapaTypH, B OCoOeRHO-
CTH HPHOOPOD A8 AHCTHIAMSUKE, YaCcTh KOTOopuiX Onia CKOHCTRY#H-
poBaHa @M CaMuM. '

22



COYMHEHMSA MO METAJUTYPTMK B 3MOXY BO3POMOEHMA

'Inoxa BospoxleHnsa 03HAMEHOBAJACH 3HAUUTENbHBIMH YCOBEp-
LICHCTBOBAHUAMM B DasJHuYHbIX OTPACIAX HPOM3BOJACTBA, 0COGEHHO
merannypran, Hexoropwie wertannypra coGupanu u  o6oburaan
BEKAMH HAKOINIEHHBIE CBEIEHHA O TeXHHKe TOOBIYH DY, BHIIJIABKH
‘M 00paboTKH MeTaJJIOB U cmiaBoB. [TogBHINCL CBOEr0 POJA SHIH-
KJONenMH Meraqayprudeckoit Texnoaornd, Cpenu coYMHEHHH TaKOro
pona Heo6X0AuMO OTMETHTh KHury «O HHPOTEXHHH», HANHCAHHYIO
HTANLAHCKAM MeTAaadayproM H JurtedminkoMm Bamoudo Dbupuuryddo
' (1480—1539). Haspauue 3TON KHHTH He O3HAY2ET, 4TO OHA TOCBSI-
ena nuporexHuke. ITHPOTEXHUST — 3TO ONMMCAHME Omepauui, ocy-
HLeCTBAAEMBIX C NOMOIIBIO OTHS, H NPEACTaBIAET OAHO M3 HA3BAHHH
IJ(PIMHH. B KHHI€ IIpHBeIeHL HEKOTOPBIE J[AdalHbBlE H 110 aJXHMHH.
Oauako aBTop NPOYHO CTOMT HA MOYBe NPAKTHKH H JaJjeK 0T yBje-
HEHHS! aJXHMHYECKUMH 3aftauamu. COUMHEeHHe I0 MeTaJJIyPrui Hamu-
| CaHO CAKCOHCKHM Bpadom M Meraanyprom [eopriem Arpuxosaoi
(1494—1555), nocBATHBILUM BCIO KH3Hb HIYYEHHIO METAaLIypriH.
Kunra naseisaerca «12 Kuur mo Merasnypruu», B Hell mMOAPOGHO
ONHCAHEL TPHEMBl DA3BEIKH PYA, HX N00bMH H nepepadorku. Crnein-
AJbHBIC IIdBbl COMEPIKAT CBEAEHHA O JoOblye H nepepaboTke pas-
WIHYHBIX cofiefi M MuHepados. ABTOP CONPOBOKIAET H3JIOKEHHE
HaFﬂHﬂIIbIMH HJIAJIOCTPalHAMHE.

Kak npakruk I'. Arpukosa HOJHOCTBIO O'rpuuae'r XHMHUeCKHe
HTA43HH O BO3MOXKHOCTH TPAHCMYTAIMHA METAJJIOB H PellHTENLHO
BLICKA3LIBACTCA NPOTHB aJIXHMHH.

Counnennst B. Bupuuryuuo, I'. ArpHKoJbsl B HEKOTOPHIX APYrHX
TopoB, nogsuBmuecs B XVI B, o3HaMenoBann co6oll HOBoe siBJe-
lle B Da3BHUTHH XMMUM H B XUMHYECKOH JuTepatype. STH KHUDH
COBEPIIEHHO HE NMOXOMH MO CBOEMY COJEPKAHKIO H XapakTepy Ha/I0-
KeHHs Ha TYMaHHO HAMHCAHHLIC AJXHMHYCCKUE COUHHEHHA, KOTOpHIE
10 XVI B. 6611 €AHHCTBEHHEM X AHPOM XHMHUECKON JHTEPATYPH.

HATPOXHMMHSA

. Hapsny ¢ nosienennem couMHEHHH HOBOTO THIA IO METaIypru
TPOOHPHOMY 4HAJNH3Y B XUMHM NPOMCXOIHIH W JAPYrHe BaXKHEE

s, T. €. «BpavedHas XUMHAS.

Buguelimyy npencrasutenem uarpoxumun 6o Teodpaer Bowm-
act ¢on Forenrefim (1493—1541), noayuuBmMil rPOMKYIO H3BECT-
Mocry non umenem Ilapanennca, koropoe on cam cefe npuCBOHI.



(Bpauebuyio xumuio). B 3T0d
HayKe riaBHas poJsib OTBOAMJACH
MeJHIHe, XHMHIS JKe paccMaTpH-
Bajach HM B KauccTBe OGCayKH-
BAIOUIEH MCJHIIHHY HAVKH.

Teopernueckie BO33peHus
[Tapauneasbca B oGaacTu XUMHH H
anxuMun 6asupoBajnch Ha MOpH-
3HAHUH MM Tpex IepeoHauad
ANXHUMHKOB — PTYTH, cephl H
COJH. YueHHe 0 Tpex Havuanax oH
pacnpoctpanuia H Ha obaacts
MCAHINHLL, TOJaras, 4Tto opra-
HH3M  TaKKe COCTOMT U3 3THX
Tpex Hayas. Takum oGpasom, B
NPOTHBOBEC YucHHIO ApHCTOTe-
Js, HAa OCHOBE KOTOPOrO JICUCHHE
MPOH3BOAKIOCL BELlECTBAMH ¢

Teogpacr Bowbacr ¢on Focencein BHIPAKEHHBIME «KauccTBAMHU
(Mapayeavc) (1493—1541) CTHXHH», COCTaBJSIOLIMX JeKap-
CTBEHHBLIC TIpenaparnl (ropsum-
TeJbHBIE, OXJalHTelblible I Npouue cpejactsa), Ilapaueabe BouiABH-
HYJ XUMHUCCKYIO TCOPHIO JedeHus O6osesHeH, OCHOBaHHYIO Ha
TOM, YTO BO3HHKHOBeHHe GoJiezHefl cBA3aHO ¢ HapylleHHeM paBHO-
BeCHA B OPraHu3Me Tpex Hadan anxumukos. Mcexoas ns aroro, [lapa-
1eJbC CTaJd [PHMEHATbL AJs JIeUCHHS pPAa3JHulble MHHEpaJbHLIe
BellecTBa, B TOM uHCae CI[.I]!:HO,.'.[L‘ﬁCTBy!O].LL[]L‘ pPTYTHLIC, MBIIILAKOBLIE
H cypbMAHble npenapatsl. Doablloe 3iadcnie oH NPHIHCHBAL «30-
JIOTOH THHKTYpe», T. €. KOMUIOHIHOMY PacTBODPY 30J10Ta (NHThHEeBOe
aojioto — aurum potabile). I'mapubiM Ke JexapcTBOM OH CUHTAJ
IPHrOTOBJSBINYIOCH HM CAMHM CMech M3 MHHEPaJbHBIX H pacTH-
TeJbHEIX BellecTB, KOTOPYIO OH HAa3LlBaJ KBHHT-3cceHIeil. B croei
TEOPHH XHMHUeCcKHX (GyHKuu# oprannzma [Tapaunenasc 0TBOANI BHAHOE
mMecTo (aHTacTHYecKOMY AyXy Apxeio, Kusyuemy Oyaro Obl B
JKCJYJAKe dYeJloBeKa M peryjHpylomemy nunoiesapende. Ecan cam
Apxeit 3abosiesaJ, To B OpraHu3Me HAUHHAJCH NMPOIECC OTIOKEHHS
BpeAHBIX 0CaJKOB (Taprapa), NoAoOHBIX BHHHOMY KaMHIO, OCaK1ai0-
nieMycs Ha cTeHKaXx 0oYex ¢ BHHOM.

Hecmotpst na nojo6uvie danrtazun, Ilapamense GbLT OIHHM H3
ob6pazoBanHbIX Bpayed ¥ XHMHKOB cBoero BpemenH. Ou ocraBun
MHOTO COUHHEHHI KakK 1o MelHIlHHe, Tak H no XuMu#. bodbias yacTe
HX H3JI0KeHa TYMaHHBIM $3BIKOM, TO-BHAHMOMY, BCJEACTBHE TOTO,
4TO 3TH counHennda Ilapauenbc AHKTOBA/ CBOHM Y4YeHHKaM BO BpeMd
nyremectsuil. K Tomy e oH BepusI B cylIeCTBOBaAHHE (PHIOCO(CKOTO
KaMHSI H YCBOHM.T MPHEMbBI TOTO BPeMeHH TYMaHHOro H3J0KeHHa aJxH-
MHKOB.

CoBpemenHuku oTHocu/iuch K [lapaneascy pasauuno. Omguu cum-
TAJH ero BeJHKHM BpauoM, a JApyrue (HX Oblio GOJALIIHHCTBO) —
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japaaranom. Hecomuenno, uro
0 COUNHCHHUS OKa3aJu raybo-
j0C JUIHTeIbHO® BJUAHHE Ha pas-
e meanuuHsl 0 XumuH. [la-
PALCILC TEM CAMBIM OTAEJHI XH-
MIllO OT aJXHMHH, H ee CTajH
PenojaBath B YHHBEPCHTETAX B
AUeCTBC pasjena MeHIIHHDL.
Cpenn mocnemosateneit [la-
pallesIbea WHPOKYIO H3BECTHOCTD
oayunn  Amgpeac  JInGapwmii
(1540—1616), koTopbiil GBI Bpa-
\OM H IpenojaBaTeseM XHMHH B
epmannn. Xora A, JluGasuit u
Ne nonHocThio cuaenoBan [lapa-
1eNLCY B OPHMEHCHHH CHJBHO-,
JCHCTBYIOUINX BEMIeCTB MNpH Jie-
eH1H, OH ObLI THNHYHBIM NPex- - B
ABHTEIEM  HATPOXHMHYECKOTO
HanpapaeHud. Huctuarayua cnupra (axsa sure)
B 1597 r. A. JIn6aBuii Buinyc- (1510)
JIOOIIHPHBIH Kypc XMMHH, Ha3-
pannbiii «AnxuMaeii», — nepBbIf B HCTOPHH YYeOHHK XHMHH. B sToM
Kypce mpexe BCEro ONHCAaHa TeXHHKAa JadopaTOPHBIX ONepaii:
XHMHUYeCKast nocyjla v pasjnuHble npubopsl, ocobeHHO HarpesaTellb-
Ible M TePeroHHBle AnnapaThl.
Bo Bropoit yactu kypca A. JluGaBuit paccMaTpuBaeT pasJH4HbIE
peniectTea, cnocoOuLl HX nogaydenus H npumeHenus. [lpocteie Beme-
CTBA OH JIeJTUT Ha JBe 6oJibliHe TPYNNBL — MATHCTEPUM H IKCTPAKTHL
BONBLIIMHCTBO BEUIECTB, OMHCAHHBIX B «AJTXUMHHU», UMEIO GOJbLIOE
lIpaKTHYeCKOe 3HauYeHHe B MeJMIHHCKOH TNpPaKTHKe, B YaCTHOCTH
MarucTepHH «IIHTHLEBLIX METaJNJI0B» — 30/10Ta, cepedpa, xeaesa, Tak
llasbiBaeMble IKCTPAKThI, ICCEHIHH, BOAKH, HaCcTOHKH H Ap. A, JInba-
BHil 1 caM OBbLT, OUEBHAHO, He UYMJ 3dHATHIM NpenapaTHBHOH XH-
mMuei. Mm Bnepseie Obl1a YCTAHOBJEHA HIAGHTHYHOCTL KYNOPOCHOTO
MacJa (KynopoCHOTO CIHPTA), MOJYY4aBLIETOCHd MPH CHJALHOM Harpe-
BAHHH Ky[OPOCOB, C CEPHBIM MACJOM, NMOJYYaBIIUMCSA NPH CKHTAHUK
Cephl B cMecH ¢ ceJuTpoil. «Anxumus» Jlnbasusa Gbla B TeUeHHE MHO-
PHX JeT nocobHeM s o6ydeHHS XHMHH Bpaueill M antekapeil u oka-
jaja onpefeneHHOe BJHAHHE Ha pA3BHTHE XMMHYeckoro obpa-
J0BaHHA.
KpynHefimusm npeacTaBuTe]eM HATPOXHMHYECKOTO HamnpaB/eHHs
611 ronnauackuit yuenstit Morann Bantuer Ban lenbmour (1577—
1664) .

B tpynax Bau lenbMOHTA — TaJaHTIHBOIO YYEHOTO COYETAJIOCH
HOBATOPCTBO B 006JACTH XAMHH H (aHTACTHUECKHE BEDOBAHHS B
CaMble HeJenbie YTBEpXK/JEHHS aJXHMHKOB H MHcTHKOB. OJHako
Joboanarenphsiit Ban [enbMOHT wHHTepecoBasjcs TeOPETHYECKHMH
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npofIeMaMH ¥ NMPaKkTHUECKHMH BORPOCAMH HETPOXHMHH — DIpHIO-
TOBJMCHHEM JIEKApCTB.

B obaacry Teopetnueckofl xamun Ban TeanMouTy UpuvaiIexur
IOCTAHOBKA BONpoca off HCTHHHHX cOCTABHBIX #acTaX {mayaaax)
caoxuptx tent. OH oTmepral cruxuu ApHeroteNs # FpR Hayana
aaxumuKkos. TTo muenuio Baw lelbuMoHTaE, TOABKO T TCHA MOPYT
O1Th NPHIHAHN TNPOCTHIMIE, KOTOPHIE IOAYHAIOTCH B De3yibrare
PA3AOKEHUT CHOMHEIR T

Tax, npu cropasnd OpraHuvYecKiX BeWecTB Brerga olpasyercs
BOAZ; OHA H JOAXKHA OLITH GPHIHAHA FCMOHTEDHEM TEJIOM,

Hrs nposeprs sroft reopun Baw TeanMonT nm0CTasua  onolr.
On nocaiyl oTPOCTOK HBH B FOPHION, HANOAHEHHHHE NpeiBapi-
TeRbLHO Nporafentoll seMiell, B B TeHEeHHe TATH JET €XKeAHERBHO HOMH-
BaJ pacTesue, coells 32 TeM, yTo0bl B MOpIHOK HE AORAZATH HOCTODOH-
Aue pentecrsa. Yepes nste JET OH BARECHI HBY BMECTE ¢ ONABIHAMU
3a TOT CPOK JMHCTLAMY H YCTANOBHI, YTO MacCa PACTEHHd VBeAHYH-
Jack Ha 159 dywror. ITpy stom macca 3emaH, KoTopas GHTa CHOBA
NpoKafeHa, IPAKTHYECKH He M3MeHH3ach, YBeaHUeHHe MAacCHl Jepena
nporzolsao, no mueduo Bau ledsMonra, TOALKO 32 CUST BOXWL, npe-
BpaTHBIEHCA B ApeRecHUy.

Heemorps Ha HenpaBANLEBIA BLBOE, BHRalouluiics onmTt Bau
FempMonra Bpli nipeMevarteled TeM, 9To OH OKazaics OIHBM M3
nepeEsiX B HCTOPHH HayKH TPHMEPOB KOAHUECTEEHHOTO Hecle-
AoBaHMS,

{Tomumo #Aew © BOKe RaK 3JAeMelTapHOM Tede ODTFaHHYeCKHX
pemecrs, Ban PenasMOHT BRICKA2a.1 Bamusie coolpawends of sie-
MEHTEPHLX COCTABHBIX YACTHX MHHEPAJLHLIX Benlects. Tak, oi vka-
3aJ, YTO IIPH DACTBODEHHH cepedpa B CeRUTPHHON KHCAQTE, cepedpo
He YUHuYTOHKAGTCH, TAK KaK OHC BHOBL MOKeT ObiTh BHASTCHO B
TOM e KGIMYecTBe B BHIE «DOTOBOTG cepefipar»  {xaopuna)
H3 PACTBOpA.

Boasmoe sHayenne AMEIOT «THEBMATHUECKHE» ! HCCAEAOBAHUS
Bau NeapmonTa. B ero s1oxy He pasilyady OFie nHbIX Fa308 § CIH-
TaAu AN PA3HOBUAHOCTAMH BO3AYAA,

3annmaace uzydenpem mnpouecca Gpomenud, Ban [esbMonT
0BHapYKUI BHLeNeHHe HOPH 3TOM Hekoero Bo3Ayxa («xmyxa»). Tot
e caMblfi «Ryx» ObLT HONYyYeH HM H IPH cxuranuy yras IHostomy
OH HalBad €70 «JIECHHM IYXOM» {HecHHM CTUPTOM), HAR e «ra-
30M». «3ITOT IYX, — NHCAJ OH, — L0 CHX N0 HEeH3BECTHIH, A HasHl-
BaiC HOBHM HMeHeMm - raz»?, Takmnm ofipazoM, Mn offsann Baw
TennMOHTY BReACHWEM B XHMHIQ IPYHHOBOrC Haspawud rasoolpas-
HEIX NPOAYETOR.

VOt rpeseckore euosa nvEDpe — AYX, AyHOBenne, ras.

? Hazpaupe «razs, 1o samedannto Bay UeasMolra, CBASAHO ¢ PPLUccRiM CAO-
BOM «X20C». B ISHCTBHTERRHOCTH 3TC HA3BAHHE BPOHCXOAMT 0T APCBHECIABHH-
CKOTo enoBa «racHThe. Cocemuar ¢ Dontawnuest Ilomepauns Owmya nacesona BO
apemena [eabMoOHTa CRABARHAMM.
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Bau I'e/IbMOHT BBIABHHYJ TakzKe BaxKHYIO HIEI0 O PonH (epMeH-
T0B H (hepmenTamuu B xKusbnix opraHuamax. Ilo ero muenuio, Qep-
MeHTLl NPHCYTCTBYIOT BO BCEX OPraHax H «COKAaX» KHMBBIX OpPraHH3-
MOB.

Teopuss ¢epmenrauun Oblla B AajbHellleM pa3BHTa IOCAEL0-
partenasiMi Bag [NeqbMoHTa H gBHJACH HCXOOAHLIM TYHKTOM YYE€HHS O
Guokaranuse.

Bce 3TH BBRIZAONIHeCA HCC/TIEOBAHHS H OTKPHITHA Ban [eabmon-
T4, TAK Xe KaK H ero CTpeMieHHe OOBACHATh XHMHYECKHE ABJICHHS C
HOBBIX TOYEK 3DEHHA, YXKUBA/JIHCh Y HEr0 C CAMBIMH OTCTAJIBIMH BepO-
BaHHAMH H 00bACHEHHSIMH MHCTHYECKOro Xapakrepa.

Tax :xe xax u Ilapauensc, Ban T'enbMoHT Bcerpa BepHa B cy-
IleCTBOBAHHE JYXOB, HHM@ H CcHAbDMHA0B, Hrpalomwux Oynro O
BaKHYIO POJIb B KH3HEHHBIX mpolleccaX. Bepuman o M B mapauefb-
cockoro Apxes, XOTA M OFpaHHYHBA] ero (QYHKIHH B OpPraHH3Me.
Bepun on u B camosaposkieHHe, TOBOPH, HANpPHMED, 4TO, €CAH B
- Ka/IKy ¢ Mykol OpocHTh rps3sylo py6axy, B Heil camH coboit s3apo-
JATCS MBILIH.

CrpanHoe coYeTaHHe TEPEefOoBLIX H KpaliHe OTCTAaJIbIX, PeaKiHoH-

HBIX BO33PeHHi, BIIPOYEM, XapaxkTepHo AJs OOJBUIMHCTBA YYeHBIX-
- HATPOXHMHKOB. '
B passutum xumuu XVII B. mpomreq moa 3HAKOM TOCIOACTBA
- HATPOXHMHYECKHX HAed. MaTpoxumuyeckne MeTOALI JeueHus Gones-
Helt 1 cBA3aiiHble ¢ 9THM NOHCKH HOBBIX MHHEPAJbHBIX JedeOHBIX
CPEICTB, CO3JaHHE HATPOXHMHYECKHX peLenTypHuX COOpPHHKOB
u (hapmakoneii — rJaBHLIE YepTH JesTEJbHOCTH Bpauell W anTexa-
peit atoro mepuona. HecmoTpss Ha TO 4TO B cBOEM (OJbINHHCTEE
HATPOXHMHKH OrPaHMUMBAJHCh B CBOEH JIeATeNbHOCTH HCMNOJb30Ba-
nuem nacaeaud [lapauennca, A. JInGasus n Ban TenbmonTa, HEKO-
- TOpble 3 HHX, ocobenno Bo Bropoit mososuxe XVII B., BhcKa3swl-
BAJAH IPOTPECCHBHBEIE MAGH H JA4Me JeJalH 5SKCHepHMeHTalbHEIe
. OTKPEITHSA.

HMarpoxumuk [enetos Cuabeuit (1614—1672) ycoseplieHcTBO-
BaJl yueHHe 0 XHMHYeCKHX (YHKUHSX OPraiHsMa H NOJHOCTHIO OTBEpT
CymecTBOBaHHE mMapaneabcoBckoro Apxest. OH nmpuaaBas nepBoCTe-
NeHHoe 3HaueHHe B Npolecce NHIUeBapeHHs «CoKaM» — CJIOHe, XKe-
CJYI0UHOMY COKY, Kesud H Ap. CHAbBHI onpefesiaj MeLHIHHY Kak
NPUKJIAJHYI0O XHMHIO, B TO K€ BpeMsa XHMHH OH OTBOAHJI POJb CJY-
KAHKH MeIHIIHHBL.

Cospemennnx Cuabsusi — Otro Taxenuit (1620—1699) Bnepsoie
yKasaJs, uTo BCe COJIH COCTOAT M3 KaKOH-TO KHCJIOTH M uienoun. On
noJaraj, BOpOYEM, YTO M3 ITHX [BYX BEIIeCTB COCTOAT Bce Tefa
- MHpa. :

O. Taxenui#i pazpaboranl HEKOTOpPHE IpPHEMbl KayeCTBEHHOIO
XHMHUECKOr0 aHaJu3a ¥ HCCAefoBa] SBJeHHe YBeJHUEHHs Macchl
MeTaJJ0B NPH NPOKAaJHBAHUH HX Ha BO3JYyXe.

IlpencraBuTen HATPOXHMHUECKOTO HANPABJIEHHS BHECIH ONpe/e-
JeHHBIH BKJIaJ B pa3suTHe XHMHH. OJHAaKO OorpanHuYeHHe HMH 3ajzad

k
|
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XUMHH HCKTHOUHTEILID VIOBASTROPCHHEM HYHKA MEIHIRHEL HE TOILEO
@ COREHCTBORANOD, 4 CKODEee NPEHUSTCTBOBANO DAIBUTHKY DalsHUYHBIX
HAAEPaBAeHHE TeXHHUYSCKOR XEMHHM # IJIaspoe - BOBHHKBOBCRHIO
NOBLIX TEOPETHUECKUX APEACTABALHHI,

Tpaguuill HATROXHMHUECKOH HIKGABL HONTOR BPOMSK  TAFOTEAH
Haj XHmied, APenaTCTRYR PAIBUTHIC 3KCHePHMCHTAMLILIR JICCACE0-
panii B BOIHHKHOBEUHIO HOBHIX Hpeldcrabiaepil O XIEMHUCCKEX
ABACHHIX,

TEXHMUYECKAR XHMHMA B XVI ¥ XVH CTONETHAX

Hapsaay c nosiBAendess TUTEPATYPH 1O METARIYPTHI I BOZIHKHEO
BeHHEM HATPOXHMHH CAeACTRies 3ioxH Bospowaedus OLLIO B BO3-
BHKHOBREHHE TEXHHUECRON XHMNY, OKAazaBilell 30audTeinLEoe BIngiLe
HA OROIPLCe XHMMHUMECKIK Hannil

B cpennne sexa # B snoxy Bosponcienus B Espone cymecrsogany
AHUIL MEJKHe RYCTapible FpOU3BOACTBA xumuxatos. O6muuc pemec-
JIEHHHKR Pa3THUHLIX CI'ICL{H&JII;-I-IDC'E'&I‘-‘I CaAMH TOTOBHAK 031 CBOMX
norpefocreil neoGROAUMEE BEUIECTBA B HeDOALIIAX KOMHYECTBaX.
Beesenue OTHeCTPENLHOID ODYIKHA U pacuiupesue notpelHocTtell B
XHMHKATAR ¢ BOIIHKHOBEHREM MaRyBQakryPHOre HDOM3BOACTER HIH-
BeAH K DLICTPOMY PACHIIPEHHIO NPOU3BOLCTEA CAMTPLL, 110p0Xa, KHC-
0T H RIeNcHed, HOTAIHA, KPACOK ¥ APYIHX MaTeDHANOB H K YKpyIl-
HEHHIO CYHIGCTBYIOUINX NPOMIBOACTE.

B PE3YALRTATE ITOYG YKe B XVI B. [IOABHRAIICH BHIIbLI® Cleniia-
JHCTR-IIPOHABGACTREINEKH B XHMHKH-Texunki, Cpean LAY CieiyeT
nazpats Ppamcya Hepuapa {lasucen {1510—1589). B mosonocTty
OIl CIICUHANHIKPOBAACH B o0MACTH NPOHIBOACTBA COALI H CTERAA,
B 1539 r. 3auBTepecoBAACH peuenNTYpaMn KpacuTeael ¥ rrazypelt
dns Gasucoroft nocyist. B redense 15 JeT OH YHOPHO HOKAA CHO-
co0pl H3TOTOBRMCHHA TAKHX KpacuHTedell u raasypedl, poued 1o
HHINEHCTBA, HO Bee e poduacs yenexa, Uro peaseduue, apko pac-
Kpanienysie GasicoBule H3ZeAHd N0Ab30BASUChH OrPOMIUBIM CHPOCOM
¥ A0IY4HAH pacrpocTpaHerre Bo Beell Erpone. Cexperbl Kpacor #
raasypefi B, Iaaucen e onyOauxosan. Emy IDUHAATCKHT BACH [1PH-
MEHEHHSA H3BECTH B KayecTse YACGPEHHs AAH KHCALIX OO4B.

Haunfoaee puansiM OPelCTABHTEAGM XHMHUKO-TEXHHUECKOTO Ha-
npassenua B XVII g, 6ua Horauu Pynoand FaayGep (1604.-—1668).
On Gria BpavoM 1o 06paz0Baniio H DPHEMBIKAT K HATPOXUMHUCCKOMY
nanpasaeuko. IaBupiMy ero 3aHTTHAME GBAR paspaboTKy H coBep-
UIEHCTBOBAHHAE TEXHOJODHH pPAasIHHHBIY XHMHUBCKHS IPOH3BOICTE,
a TakKe n anxumun. B onnom uz cowmunenntt — «Hoswe duaocod-
cxue newu» — M. Dnayfep onnceisaer THIIM HaTpenaTenbioil atmia-
DATYPH, B MACTHOCTH PA3YHBIC THNL Jaf0PATOPHEIX H HPOHIBOECT -
BeHHBIX neuefl, CKOUCTPYHPOBAHBBIX caMuM  asTopoM. Ou pafo-
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TaJl TAKXe 1ajl CcoBeplieHCTBO-
BAHHEM TEXHOJOrHH IPOH3BOJICT-
Ba pasqHYHBIX BellecTB, B 4acT-
HOCTH YKCYyCa H3 BHHA M BHHHOTO
Kamuga. HauGoaburee 3HaYeHHe
JJIsL pasBHTHA XHMHH npuobpen
paspaborannwit M. Taay6epowm
crnocod MosiyueHHus YHCTBIX COJI-
HOIl 1 230THOH KHCJIOT.

B XV u XVI BB. consuyo u
A30THYIO KHCJIOTHI MOJYYaJH cTa-
pPHHHBIM crmocoboM — NpoKaJu-
panueM cMecH MOBAPCHHOH couin
Il CeJUTPHL C JKeJe3HbIM KYyTOpo-
coM. KuchnoTel, oToruanuble u3
¢cMecH, OBIH CHJIBHO 3arpsi3HeHsbl
NMpUMECAMH KeJje3a H JAPYrHX
peilects. Mayume 3tor cnoco®
nomydenuss kueaor, M. I'may6Gep
MPULIeJ K BbIBOJLY, 4TO NPH Ha- Pydoasd I'naybep (1604—1668)
rpeBaHUH  CMECH Kyllopoca H
coan BHayance obpasyercda Kyno-
pPOCHOE MAaca0, KOTOpoe 34TeM BLITECHSIET H3 MOBAPEHHOI COMH H
CeJHTPBI HX KHCJOTBL. 3aMEHHB B CMECH JKeJIe3Hblil KYNnopoc Kyno-
pocubim Macqaomy M. [mayGep peiictBuTesbHO noJyunsa o6e KHCIOTEL
B JOCTATOUHO 4YHCTOM BHIe. EmMy yaanoch fajee TOJYUYHTH H KOH-
IEHTPUPOBAHHEIE COJSHYIO H A30THYIO KHCJOTHL.

M. I'may6ep obpaTua BHHMaHHMe Ha OCTATOK, IOJy4YeHHbIl B pe-
TOpTE, 1oc/ae OTTOHKH KHCJA0T. PacTBOpHB 3TOT OCTATOK B BOJe, OH
BLIJGJH/I KPHCTAJBL COH, 00/ajaloneil CHILHBIM CJa0HTeNbHbIM
JeficTBHEM, H Ha3Baa ee yauBuTeabHoll (Sal mirabile). Cospemen-
HUKH YUEHOTO HA3BaJK 3TY COJIb I1ayDepoBoil COMbIO, H 3TO Ha3BaHue
COXPaHHJIOCh JI0 HALUHX JIHEefl.

H. 'nayGepy npuHan/e;kaT Tak:Ke HEKOTOPbIE PEleNnTyphl Jeyes-
HBIX IpenaparoB. JTOT pasies NpenapaTHBHOH XHMHH OH Has3BaJl
cnarupuueckoii ¢apmakoneeii !. Ilocne M. 'mayGepa xumuio Hasb-
BaJIH [03TOMY CHATHPHYECKHM HCKYCCTBOM HJIH IIPOCTO CHATHPHEN.

BelcTpriit nporpece B 06JacTH TEXHHYECKOH XMMHH OTPA3H/ICS HA
pacliHpeHHd K COBEPLIEHCTBOBAHHH XHMHUYECKHX IIPOH3BOJCTB B
Eepone u B Poccuu, tae cralu noJydatbh B GOIbIIHX KOJHUYeECTBAX
CeJHUTPY, NOPOX, 110Tall, KPacKu, MBLIO H Apyrae Xumukatul. K atomy
e BPeMeHH OTHOCHTCS BO3HHKHOBEHHE JKeJe30/lesaTellbHbiX MaHy-
(haKTyp M 3aBOJOB MO BBINJIABKE I[BETHHIX Mera/noB. B Espone nava-
Jlach 3M0Xa KalHTaJIu3Ma, H PasBHTHE XHUMHHM [OLLIO [0 HOBHIM
MyTaM, B TeCHOH CBSI3H C HOBBLIMH NOTPeOHOCTSIMH TNPOH3BOACTBA
4 o6I1ecTBa. .

! «Cnarupusis (OT rpeueckux cJloB &yel0® — COEJHHSI0O H ONicw pasge-
JIA10) — HCKYCCTBO COeJHHEHHS W pa3fielenus,



ST TR

. FJTABA 1V,
IMNMOXA TEOPHMM BHOIMNMCTOHA

YCHOBME PAZBHTME ECTECTBOZHAHMS
BO BTOPOM ROAOBMHE XV =,

Bo Bropoft monosune XVI s manygaxrypa xax $opma 3apox-
N4W0UIETOCS KATUTAIRCTHYECKOre HPOHIBOACTRA nonyanaa & Eepone
HHEpOKoe passatHe. [lepeXoX 0T pemMecieHHOrc INPOH3BOACTBAE K
MadyraKType O3HaMEHORAJCH NOHBJEHHEM PA3AHYHLIX Mexaspuye-
CKHX yCTPOHCTE (BOACHERCTRBYOUIHE MAINMED, NOLBeMibe YCorpofi-
CTBZ B T. .}, BLITECHRBIINX TIKEAHH Dywinoll TPpyA. JHAYUTENBHO
PACUIMPHAACE B TOPLOBIST. DTH HIMEHENUs NPHBEIH K JOMEE CTADBIX
$eoRanbibiX KPeHOCTHIMECKHX [IPOHABOJCTBEHRELIX OTHOINEHHE B
CBPOACHCKHX CTPaHax.

QEHOBPEMEHHO TDOHCKOAHAH O KDYAHBIE fepeMeski B 004aCTH
uieodorsu. B pase crpan Espons emte g XVI B, mosmukio
KBHIEEHHE HpOTHB Biacti DBatHkana ¥ BECIHETO KaTOJAHYECKOrQ
myxopesersa., Hacrynuia spoxa pediopMauin B UEPKOBHOM YHPAE-
aeunn. B Fepmauny, Auraun n Hipelinapus BO3HHKAH CEMOCTOS-
Tenplible, Fe3aBHCHMBE 0T BarTnkada lepxorHne Oprauuzanua (Jmw-
TepancTBO, KaNLBHHII3M, AHMMHKAHCKES HEPKOBL) H MHOTOYHCIEH-
HEE PeAHTHOSHBIC CexTHL. JiBMaKeHHEe pedOpPMH3IMA COUPOBOKIATOCH
AAHTEULHBIMH  DEMHTHOZUEIME BOHNAMHE H COUMANBHBIMH  HOTPSH-
CENHAM,

ITH apAeuls H CoBulTHS NPHBENH K XPYIUed®io TOCHOACTBOBAL-
mero B EBpone B TOYCHNE MHOIHX BCKOB PeIHTHO3NQ-CAOFACTHYE-
CKOFO MHAPOBO33PRHHA H K BO3RUKHOBEHHNIO OYPYasleic MHPOBOS-
3PeHHA, HOCHBILETO YePTH MeXalRTecKoro martepnanusma. B XVIL s
B OPAKTHKY HCCIENOBaUH{A NHPOUHO ROIUSA 3IKCHEPAMEHTRJALHBIA Me-
TOX, KOTOPBIH OPHBEA K PALY KPYIHLIX OTKPETHIL

Bonpliye yenexn OGublIH ZOCTHTHYTH B OBNACTH MONAHNKI, MaTe-
MATHKH, acTpodHoMul ¥ dusunu. T Tamaused (15664—1642) ocuonan
MexaHuxky. Ero yuenux 3. Toppuuennu (1608--1647) orxpoia
CYIHECTBORABKE aTMocgeproro gapiends. D, [lackaas (1623—1662)
aponoamus uncenenosanns 3. Toppuswenann. Xp. Pofirenc (1629—
1695} co3zan BONMOBYIO TeonWio Cheta. KpymHeiunmd BRIa) B MeXy-
HHKY ¥ actporommio maec M. Huworon {1643—1727). Ou onyGauxo-
sall B 1687 r. ceow 2uaMenutyio pabory eMartemaruveckue Hayada
dHarypanasdoll dunocodmns. B xosne XVII 5. T B, Jlefifnuy, (1647
1716) u M. Hewoton otxpeiayn puddepenniansioe ucuncaenne. Bee
STH H EPYTHE OTKPHITHH O3HaMEHOBATH HACTYIMICHHE 3ITOXH HepBoil
HaVuHOol PeROTHUHE.

DHCTpoMy pazsyTHIO XHMUH cHOCOBCTBOBANO BOIHHKHOBEHHE
HaygHelX obmecrs # axazemudt "Hayk B pavane XVII B B Prme
posHaKAa Axanesmus zopxux (Accademia dei lincel), npocyurectso-
BaBUIaf, oAHAKO, Reacaro. B Fepmannn g 1652 r. Gulna ocHorans
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AxaneMus eCTECTBOMCIBITATENEN, HoNyuusuias HazBapue Jieonomn-
Auig. JTa akaaeMug CYIIeCTBYET W Tenepb, B 1657 r. o $Pnopennnn
jayasa CBOIC  eATeAbHocTh Akxanempn ommrta  {Accademia del
'+ Cimento}, B 1662 r. 8 Jiomacue OGuiao ocuomarne Kopoiesckoe
obutectso (Royal Society), 1. e. Anrauiickas axanemns nayx, Haxo-
jicr, B 1666 r. posuuxaa Ilapumcxkas axapemus Hayk, Heckoanko
no3fHee 3KaJEMHH HAYK H MEOIMGMHC/ISHHDE HAYYHbe o0Imecrsa
6LLTy YHpEMIEeHH H B ADPYruHX crpavax Esponb. Muorue #3 HEX
CTHAN BHOYCKATH HAYUHBIE MYDHAJM,
K XVII p. or”HocuTCa DOABICHAE KPYOHMY QHI0COQCKHX NPOR3-
] BelleHHH, OKABaBHINX BAHSHIE Ha DA3RUTHE ecTecTsosHanng, Tak,
auraricxuit ¢unocod Ppancuc Hoxon Bepyramcrufi (1561-—1626)
B CBOHX COYHHCHHAX NPELJONKHI BMECTO CTAPOrD, CCHOBAHHOTO Ha
PERUTHOSHON CXOAACTHKE ASNYKTHBHOTO METOAA MCCAE/OBAHHA HH-
AVKTHBHLIL MeTOM, TOCTABHE fepel eCTECTROHCILITATENAMH 3aiauy
OiLITHOTO Hectenoranng, OCHOBHRM METOAOM HAYHHOFO HCCAEHOBA-
unst @, Baxon nNpoposriachi OpraHBs0BaNHBI H BAaRHUDYeMbIl IKC-
repuaMent. Mlunyxrusuag dunocoduas @, Dakona noayyuiaa BHIpokoe
fpusHanpe B Anrisy, a 3aTeM B APYrHx CTPalax,

B XVII B. Bospoausace antuunan aromuctaka. Kak i Besl Hayka
TOTO BPEMEHH, OHA HOCHAA MOXAHHUSCKHE Xapaxtep (KOPIyCcKyIdp-
Bay TeopHsi}lL

IamecTnriit ocnOBatenh aHATHTHYECKOR reoMeTpHH, GHIocop
* Pene Hexapr {1596—1650) cumran, 4ro BCC T4 COCTORT H3 MHOTO-
YHCHEHHBIX MENRHX 4aCTHh pasiuuHol (OopMb ¥ DPasMepoB, MeXiy
KOTOPHIMH CONEPIKHTCA <BECbMa paspemennas warepHas. Popma
YACTHIL XapakTepua AJs PA3aHyHLIX BeuiecTs. Tak, Bona, no Hekap-
C TY, COCTOMT H3 NJARUHEX, rRaJKuX ¥ CKOAR3IKHX YaCTRH, nanoioliue
ManeReKEX yrpeir. B to e spemsg P. Hexapt nonaras, uro kop-
OYCKYJR JCAMMBL ¥ COCTONT B3 eauHoll wmatepun. Kopuoyeryiu
fepsonauas aaxEMiEkoB ofaaiaior, oo lexapry, pasauuHod op-
MOW: OCTDBIE YACTHIIE O0pPasyioT CO/b, MATKHE — CeYy, Tsmensie H
KPYTJhie — DTYTh,

Bonee GnH3KH K AITEYHEIM NPEACTABACHHAM KOPUIYCKYASPHEE
uaen I, Taccenmu (1592-—-1655). HepeckasniBas atomucruxy 3nu-
Kypa, DH #BHO CTPEMHJACA NPHMHDUTL DOHKYDA ¢ DPENHTHOSHEIMY
aormatamu, Opnako I3 FacceMpy upusHaBal CYUIECTBORAHHE ATO-
MOB H mycTOTH. I'pynnul aroMoB, ofpa3zyioinde coexnnenus, 1. Fac-
Ceslty MasBiBad MoAexyiAaM# (0T Jar. moles - macca, Kygxal).
Kopnyckyaspunie npencrasaenus: 11 FacceHan ObIH UpUHSTE MHO-
. THEMH  eCTECTBOHCOBITATENIMH, 10 HE NOAYUHIH RadnHelinero
| pa3BHTHS.

VioMsHEM 388Ch O [IMHAMHUIECKOH KODPRAYCKVHADHON TeOpHH
' T. B. Jefiduuua. [Mpupuman cyimectsopayyue TNepPBHYHBIX HacTHI
© Martepud, HazpBaeMpix Mmouagamu’, I, JlefiGuun cuntan, 4o 3mH

g~ N -

1 OT naTHHCKOTO CAOBA corpuscula — wacTuna.
¥ O7 rpeuecrOorg (HOBA UOVOQ — ERRHHURME, ;
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yaeMenTe pelnelf oayxorsopenn. Mouanw, o flefiduauy, Goxecraen-
HOFO NPOHCXOMALNYS, NPHIEM CaMO DOXKECTRO ABAASTCH HATaRLHOH
MOHABOH — HepBoOCHOBOH Beex Beweft. Marepus, no JlefiGuuny,
NPeACTarAReT cofofl GopMY CYNIECTROBANAS OAYXOTBOPEHHLIX MOHAR,
CHOCOGHLIX K CAaMOABIIKCHUW, B OTARYNe OT MOHAA MAaTepHs K CaMo-
Amwwenne ne cnocodua. Mosanoaorus JlefiGnuna Osu1a BocupuuaTa
HEKOTOPHMH IIEMEUKHMH YUSIBIMH, B TOM MRCTE HIBECTHMM (GHFO-
codom # husuxoM X, Boasdom - yunterem M. B. flomonocosa.

Bce st Kopnycxkyampubie TeOpHH HE OKazady¥ HENOCPeACTBEH-
HOro BAHSHHS HA3 PasBHTHE XHMMH. XOYS M HE OTYBEPTAMH XUMUKY
CYULECTBOBAIINE KOPHYCKYHA, HO PAKTHUSCKH OHY 1€ HPHMeHSAR Opu
OUBSCHEHHY CTPYKTYDHI T&Jd H XMMHYeCKHX npoHeccoB. B neprofi
nodopuHe XVIH B, BuTtepe¢ X KOPUYCKVISDHEIM NpPeACTaBielHaM
Lame CHHIMICA

HOBHLIE NMPEACTABREHMS O TOPEHMM M ALIXAHMM

Heesmorpa na HacTymaene Hayynoil pepoaoiiny, passuTie XEMEN
B XVII B 110 3ayuTessH0 MeRJenlee 110 CPABIeNHID ¢ gu3uke-
MATEMATHUCCKHMY HayKamM. B xumuH ege B GoA000 Mepe roCHOACT-
BOBAJIY TPARRETH HATPOXHMHMECKOH HIKOJR C €@ OTCTANBIMH Tpenx-
crasienusiMy. DOXLIIMHCTBO XHMHKOB, BeplOBaBIIHXCH M3 Cpelnl
Bpavefl H anTexapeft, BUAE Y rAARHYIC 32324y B Dpaspadorke u Co-
BEPIHEHCTBORAHME PEURNTYD JACKAPCTHRINLIX CPeACTE H KIHOPUPO-
BAAK Apyrue ofAactd XUMEHHA. B FAKSEX YCAOBHAX TEOPETHUECKME
BONPOCKH XHMHH {)&]3{)363T]>1]33J‘IHC!3 BCJ}Q‘I])('}O, HIACH, BLICKAZLIBAB-
wgecs HatypduiocodaMy, BOCHPREEMANNCL XRMHEKAMH, IO He TpH-
MEHREARCH NMPK ObiaCcuerty XuMueckux dpaennil. Munoruwe nponon-
HAAH ellle RePHTL B BOIMOMHOCTL TPAHCMYTAHRE METaJIOR B 3aHU-
MadHCh aMXHMHEH.

Qaxoft us npobieM, BosHHKIRX 8 XVI] B, B CBA3W ¢ passuTHeM
manydaxryp, Ooaa npobaema roperus. Hosue npousBoicTBa, 0Co-
Senno MeTalaypTHUeckHe, TpefoBaan muoro ronmausa. Jieca g Espo-
ne OblIH YIKEe MOUTH BLIpYGJAEHB, H BG BECh POCT BCTAJNA 3aava
HOHCKORB HOBHX BMIOE TOIHBA H DANKOHANLHOIG HCHOALICBAHHA
HPUHPOALLIX pecypcoB. C ApYTof CTOPOHBL, METALAYPIH HACTONTE h-
Lo TpefioBaAk HayHeHuws K OOBACHCHWH NPOHECCOB BOCCYAHOBJEHHS
MOTAARMA0B K3 PYX H OKHCARHUS METAAA0B,

C HaBHHX 110D CYBTANOCE, YTO NIPK OOKUraBui HA BOZNYXE METan-
JR YMIpaloT, HPEeBPALasCt B 3eMAI0 mad wasects (Jar, c¢alx}, mo-
ITOMY IpoHece 0OXKHFa METALIOR CTAJ HA3LIRAThHCH KadbluMauued,
Hexogs w2 ofmux nApeacTapieniii 0 TODENHH XAk © paciaje
BENIECTR, KAABIAHANKIO OOBACHSN Kak Pacial MEeTalla Ha H3BeCTb
H HEKOTOPLIE JetysMe npoRykrsl. Poaw BO3Ayxa npH 3TOM UTHODH-
pOBaAJaCh, HECMOTP® HA TO MTCO ¢ JaBHHX TOP HEKOTopble yieHnie
(sanpuwmep, Jieonapnao na Bunux) ykaswiBaiH, 4to €3 BO3AyXa ro-
penye HeRO3IMOMHO.

B XVII 8. sonpoc o MexaHname Ipouecca ropeHus crai ocofed-
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HO aKTyaJbHBIM M MPHBJIEK BHHMAHHE MHOTHX VueHbIX. XHMMHK H
Bpau JKan Peit (1583—1645) na ocHoBaHHH COOCTBEHHBLIX 3KCHEPH-
‘MentoB gaa B 1630 r. Goaee paunoHaabHoe 06bICHEHHE KabIlHHA-
I[HH MeTaJJIOB IO CPABHEHHIO C COBpeMeHHHKaMH. B cBoeit KHmre,
MOCBSILIIEHHOI 3TOMY OOBLACHEHHID, OH THCAJ: «YBeJIHUeHHe Beca
MeTaJ/llla NMPH NPOKAJHBAHHH NPOHUCXOAHT OT BO3/1yXa, KOTOPHI B
cocyje Obll CrylleH, yTsxeaeH H GJaarofaps CHALHOMY TIPOIOJIMKH-
TEJLHOMY JKAPY MeUYH CTall KAk OBl JMIKHM; 5TOT BO3JYX CMELUH-
- BaeTcd C OKaJHHOHI H NpHCTaeT K ee MeJbyalIIUM YacTHIAM, IO-
JOOHO TOMY Kak BOJa YTsMKeJseT MecoK, KOTOpHIil Bbl B Hee Opo-
‘caete» !, Knura JKan Pesi, onnago, e Obl1a oleHeHa COBPEMEHHH-
KaMH H ToabKO cnycta 150 seT monyyunsaa npH3HaHue.

B 1665 r. aurauniickuit gusuk Pobepr I'yk (1636—1703) B croeit
kHure «Mukporpadusa» paccMoTpes poJb BO3LyXa B mpolecce rope-
‘Hug. [yk mpHules K BBIBOAY, UTO B BO3AYXE COAEPKHTCA 0coboe
BEILIEeCTBO, NOA00HOE BEIIeCTBY, COAEPIKAUIEMYCS B CEJHTPe B CBA-
__SEEHHOM COCTOSHHH. STO BEIIeCTBO paCTBOPHeT FOPI’O‘-IHC TEeJaa l'[pH
| BLICOKOII Temmepatype. [IpH 3TOM BO3HHKaeT OroHb — pe3yJ/bTaT
‘GBICTPOTO ABHMKEHHs uyacTHLU. [opeHHe B 3aMKHYTOM INIPOCTPAHCTBE
npeKpamiaercs, KaK TOJNbKO ropsilee Teno OyleT HachllUeHO 3THM
pPacTBOPHTENEM.

. IlopgoGuble npencTaBienus ObIJIN PAa3BHTLI B COUHHEHHAX AHTIHI-
ckoro xumuka Jlxk. MsfioBa (1640—1679). B xuure «O cenurpe u
BO3IYLIHOM CIHPTE CEJHTPbI», Bhiwleawein B 1669 r., Ix. MsiioB
HasblBaeT pacTBOpHTEIb [yKa BO3AYIIHBIM CHOHPTOM CeJHTPbl. OH
BEICKa3aJl MBIC/IB, YTO 3TO BelIeCTBO B COCTABE CEJHTPLI, MPOH3BEN-
1Iefi MepeBOPOT B BOGHHOM [e/e, H B COCTaBe BO3/lyXa TaKiKe NpPOH3-
BefleT mepeBopor B HayKe. ITo ero MHeHHIO, CeJIHTPA COCTOHT H3 ABYX
acTeil: KHCJIOrO CEJHTPSHOTO CIHMPTAa M INEJOYHOTO BELIECTBA.
BO3YXE CONEPMKHTCH JIHIIb COCTABHAS YacTbh CEJHTPSAHOrO CHOHP-
Ta — BO3AYUIHBEIH CHOHPT CEJHTPBEL. 3TO BEIECTBO MOAJEpMKHBACT
TOpeHHEe H HeoOGXOMHMO JJIsi IbIXaHHS KHBOTHBIX.

Jk. M3iioB mepBbIM NOCTABHJ OIBITHI TOPEHHA M JbIXaHHA MOX
KOJIOKOJIOM Han BojoH. EciH nojJ KoJOKOJOM IOPHT CBe4a H OJHO-
BpeMeHHO HaXOAHTCS XKHBAf MBIUIb, TO TOPeHHe CKOPO NpeKpalia-
ercsi. «51 nmpHaepKHBAIOCH TAKOro B3raana, — nucaa Jx. Msiios, —
YTO y JKMBOTHBIX H Yy pacTeHHi CeJHTPAHBIA BO3AYLIHBLIA CIHPT €CTh
TJIABHBIA HCTOUHHK JKH3HH H JABIXaHHA»Z,

Kaszanoch Owl, 4TO 3TH HOBble B3TJIsAAbl JA0JKHBI OBLTH NPHBECTH
K IOJIHOMY IEPEBOPOTY B 00BsACHEHHsX fiBJeHHA ropeHud. OnaHako
IJIaBHBIM OGPA30M H3-3a HENOCTATKA SKCNEPHMEHTAJbHBIX JaHHBIX
HETOBEDHSI K HOBBIM OGDBSACHEHHSIM TAKOrO MEepeBOpoTa He Tpo-
M30ULJI0 M TpaJHIHOHHbIE NPEeICTABJeHHsS O FOPEeHHH KakK O pacnaje
BemlecTBa eue okoso 100 amer nocne k. Maiiosa ocrasannck oGuie-
PHHATLIMH.

! Iur. mo ki Puryposckuit H A Ouepxk ofweit weropun xumun. Ot
JipeBHefiEx BpeMed no Hauana XIX B. M., 1969, c. 201.
2 [ur. no ku.: Puryposckuit H. A Vras. cou, c. 203.
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POBEPY BOHRL

Hosble BesuHs B Hayke BO
sropoit nonoenie XVI{ B, namau
OTpaXscHAe B HAYIHOR AesiTelb-
HOUTH 11 BO33PERAAX aun1iilcKoro
$usuxwa u xumura PobGepra bofi-
as (162716513,

P. DBo#ias O eblioym  up-
AaHackoroe forava aprCIoOKpata,
rpada Kopk. O# moayunn xopoe-
gice opa3oBakue Ha pOAHHE H
aa rpaunnei. C 1646 r. P. Boftan
HauaJd BECTH 3IRCACPIMEHTANh-
HHe Hconeaosauud B cBoedl fo-
maweit  masoparopun B Jlon-
aode, B 1654 r, ou nepeexan B
Oxchopa # 3gech BomEsT B Kpy-
HOK  YHEHHEIX, Ha3uBapilnics

Pofepr Boiay (1627—1691y  «HesuinMoli goanerneit», Bro-

CASACTBIE  3TOT KPYXKOK CTad

ocnoBOll AR yupexkaeuns Koposesckoro obuiectsa, B 1668 r

P. Boitas nepeexan B JIOHAOH Il CTAJ1 GAHKM K3 HEATEALHEDLIX GICHOB
Koponenckoro ofuectsa.

P. Boitap npuragiexan x uxcay yuennx-toraueit. On opraunzo-
8a1 B Jlonnone coBcTBennYIO, npekpacio obopynosauuylo 1adopa-
TOPHIO, B KOTOPOI paforaso HeCKOALKO ACCHCTEHTOB W MACTEDOE,
"H3TOTOBIRBIIAX H3o{peTeHHsie Hm npudope. B wauare csoefl pes-
Tespnocth P, Doflip M3ydaa raassbiM obpaszeM ¢BOfiCTBA FA3OB.
B 1660 r. on nzobpen BO3AYMIHBEL HACOC, C {IOMOLLbLIO KOTOPOTO 1PO-
Hapes paa uccdenopaunit. Paboras or # ¢ npocrefitinymy npubopany.
Tax, ¢ nomoutsbio U-o6pa3snofl TpyOxu, 3amasHHuOi ¢ OXHOr0 KoHua
H 4acTHYNQ 3a700HEHHOR PTYThIO, OH HCCAEA0BAT 34BHCHMOCTH
MEMAY AaBienpeM u o0BeMOM BO3AYXa B OTKPBLY CBOA nisecTHhl
3axon .

B 1651 r. pamaa xaura P, boirg «Cxentug-snumuks, Ee conep-
_MaKHEe noCBAleHo npolieMe, Kakne HMEMHO PeilieCTBA CISAYET CYH-
rath agemeHTaMi, OOCYyKAas 3TOT BONPOC, YUSHBIE BpHULIEt K BbI-
‘BOAY, 4T0 H¥ CTHXHHM ApHCTOTELs, HH TPH HEPBOHAYAAA AJIXIMUKOB
HE MOrYT OBITh NPHSHAIL B KAYECTBE 3JIEMEHTOR. TCALKO KOHEMHBIE
BeHIECTBElBE TIPOAYKTH, NMOAYHZIOIIIECS NPH Paziomenun CI0K-
HBIX Tes, MOFYT GbITh TPHIHAHD SAEMEHTAMI,

«f nouumaie nox saementasn, — nucas P Boflin, — 5 ToM
CMBIC/Ie, KEK HeKOTOpbie XIEMHUKM fCHO FOBOPHAT © NpHHUNAAX, onpe-
HedeHnble, NERPROHAYAILILIE 11 BPOCTLHIE, BOOAHE HeCMellanlbie TeM4a,
KOTOPLIE He COCTaRIEHL ADYT H3 APYyra, o npellcTarimiot caboil Te

U 3pM Muaprorr (1620—1684) ¢ momomsio nolofHoro me apuenocolieHys
BHOBR OTKPW TOT Me 3aKoH cnvers |7 et
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COCTABHBbIE YACTH, H3 KOTOPBIX COCTABJEHHI BCE TAK Ha3blBaeMble
CMellaHHble TeJla H Ha KOTOpble Moc/e/HHEe B KOHILE KOHIOB MOTYT
OBITH PasJoMeHBI»!,

Takoe onpenesneHHe BLIABHraJ0 nepes XHMHKAMH 3a7ady HCKaTh
roc/ieiHue, aajee yxe HepasJoXKHMBIe COCTABHBIE UACTH CJOMHEIX
Teqa. Ckentuuuam P. Boiias npu aHajiu3e rocnofCTBOBAaBLIHX B €ro
BpeM# yueHHil npuHec Gorartble MJIOIHL.

Onnako manexo He BO Bcex oTHomenusx P. Boiiib 6b11 HOBATO-
pom. Hecomuenno 3nast 06 onsirax P. I'yka u JIx. Msiiosa, on 06b-
SICHH1 COGCTBEHHBIE ONBITHI MO KaJbIHHALMH METAaJJOB CO CTApPHIX
TpaaHUHOHHbIX no3uuuil. P. Boitib nosarasn, 4ro yBeanuerne Macchl
METaJIJIOB TIPH KaJblIHHAUHH CBA3aHO ¢ MPOHHKHOBEHHEM Yepe3 Mophl
B CTEKJ/IE PETOPThI, B KOTOPOH NPOH3BOAHJICH ONBIT, TOHYAHIIEH MaTe-
PHH OTHA, KOTOPAas, COEAHHSISICb C METaJsJoM, [peBpailajna ero B
u3BecTb. KoHleNUHA «OTHEHHON - MaTepHH», NPOHHKAIOLIEH uyepes
TOPLL CTeKJa H MaTepHaJIH3YIOUleics TPH CBA3bIBAHHH C METaJlJIoM,
BbI3BaJia BNOC/AEACTBHH cnpasediusyio Kputuky M. B. JlomoHocosa.

P. Boiisio npHHaAIeXHT 3acJayra 0JHOrO U3 OCHOBaTe/ell aHaJ H-
THYecKol XgMuHu. COBPeMEHHHKH ero He YAeJs/JH BHHMaHHA XHMH-
yecKoMy a,la;may, OrpaHH4yHBasick OOBIYHO MPOOGHPHEIM AHAJIH3OM
MeTasnoB. P. Boiisb BBe/T B XHMHIO TEPMHH «aHaan3» (pasioxeHne).
Has KayecTBeHHOro aHa/in3a OH NMPENJOKH/ HECKOJbKO PeaKTHBOB.
CepHyio KHCJIOTY OH onpeaens no 6eJoMy ocaaky NpH npubaBJeHHH
M3BECTH, COJISIHYI0 KHCJIOTY — M0 ocalky, obpasywollemycs npu Jro-
OaBke Jnanuca (HuTpara cepebpa), COJH MeIH — IO CHHEMY OKpa-
IIHBAHHKIO pacTBOpa NpPH AelicTBHH aMMHaka H T. A. P. Boilib BBen
B ynorpebJ/ieHHe HEKOTOpbIe HHAHKATOPLI — HACTONHKH JlakMyca, liBe-
TOB (pHANOK, BACHIBLKOB H Ap. TaAKHMH HACTOHKAMH OH MPOMHTLIBAI
NponycKHylo Gymary.

«XHMHKH, — ITIHCAJ OH, — JI0 CHX NMOP PYKOBOJCTBOBA/HCH UEpec-
4Yyp Y3KHMH NPHHUHNAMH, He TpeOOBABIIHMH OCOGEHHO UIHPOKOTO
YMCTBEHHOTQ KPYros3opa; OHH BH/EJH CBOIO 3alayy B NPHTOTOBJEHHH
JIeKapeTB, B MOJYYEHHH H NpeBpallleHHH MeTauanos. §$1 cmorpio Ha
XHMHIO € COBEpPIIEeHHO JAPYrof TOYKH 3PDEHHsd; f CMOTPIO Ha Hee He
KdK Bpay, He KaK aJXHMHK, a KaK JOJKeH CMOTpeTb Ha Hee (hUJIO-
cod. I nauepran amech mnaaH XHUMHYECKOH (GHIOCODHH, KOTOPBIH
HaOewcb BLINOJHHTE H YCOBEPIUEHCTBOBATH CBOHMH ONBITAMH H
Habmonenusamu»?, P. Bolinb npeasoXua HOBbE NYTH AN Pa3BHTHS
XxuMun. Bo MHOTHX OTHOLIEHHSIX OHM ObLIH npeasapeHbl Bau Ieab-
MOHTOM, TpyAbl kKotoporo P. Bolab TuiaTeqbHO H3y4as H HA KOTO-
POro 4acTo cChIaJCH KaK Ha aBTOPHTET.

OuenuBas nearesnpHocTs P. Boitis — caenannbie UM OTKPBITHS
H, T7IaBHOE, ero HOBLIE TeopeTHUecKHe mpeacrapieHus, ©. DHreanc
orMerHa: «Boiinb genaer Ha XUMHH HayKy»S,

! Hur. no ku.: Boyle R. Der skeptische Chemiker. Ostwalds Klass. exakt.
Wissenschaften. Ne 239. Leipzig, 1929.

* Uur. mo ki.: Meitep 3. Heropus xumun. Cné., 1889, c. 86.
8 Mapke K u 3ureanc O. Cou, T, 20, c. 501.



B cBazu ¢ oﬁsopom Aesttensroct P, Bolliia MOXKHO ynOMARYTh
o6t OTKPHITAM BO BTOPo# moaosuueé XVI 8. docdhopa. I10 oTkpuiTHEe
NPOH3BEJ0 OrPOMHOe BHeHartJeHHe B VueHOM Mupe. CpeTsulHecs b
TEMBOTe BeIectTBa ObLIA H3BECTHB ¢ MIYDOKOi IpeBHOCTH. TeMm He
MEHee MOSIBIEHIIE CBeIEHHE O BOBLIX CBETHINMXCH BEIECTBAX BHBHI-
B4J0 B TE BPEMEHA CaMbIF IHHPOKHA HRTEpEC.

B 1669 r. ramGyprexnfl anxnmux Xeuuur Dpasg, pasopupsiics
Ha QJXHMHYCCKHX 33HATHSAX, HCXONA H3 NPEAROIGHEHHSH, YTO APO-
RYKThl KHIHEHEATSIbHOCTH ODTAHMIMA COARPIKAT NEPBHYHYIC MaTe-
PHIO, H3 KOTOPOH MOMHO npHroTOoBHTH (DRJOCOHCKAA  Kamelb,
3aHAACH JIeperoHkofl uenoredeckof moun. Ilpoxanus ocraTox or
OTTOHKH HHUIAKOCTH, OH TIOJIYMHI B PETOPYTe CBeTAWYIOCS DbAL, KOTO-
PYI0 DpPEHRJ 33 3deMentapunlli oroun. Hexotopoe Bpemsa X, bpauz
XPaHHI CBOE OTHPHITHE B TajiHe, HO, HYXKA&ACh B AGHBIaX, Npopan
cexper Bpauy M. i Kpadry, xoropuift neMes enH0O BOCHOAB30BANCH
npucGperendeM Lis KoMMepdecxux uesefi, OH npeATpPHERT DOS3AKY
10 Espone n npu apopax xopoaefl n Goravefl JeMOHCTPHPOBAA YRH-
BUTQJIbHEIE CBOHCTBA (ocdopa 3a BoIblIyIo ILIATY.

OtkpuiTHeM 2auuTepecoBajca Buanbll anxumuk W, Kysxeds,
KOTOPOMY B peayabrare pasrosopa ¢ X. Bpawzom w M. Kpadrom
yialock pacimudposarts ciocob npurotosaenus gocdopa. B orauuue
or M. Kpadra M. Kynxean imnpoxo paspekaamuposan pochop u
eTC CBOACTRE B IEUaTH, He PacKPLIBAR CEXPeTd €ro HaroToBJIeHH:,

B 1690 r. P, Boflan rtaxkie pasrajan cekper Haroropaenus oc-
dopa. Ou onscaa ceoficTra Pocdopa B HECKONLKHNX CTATRAX, CEKpeT
We erg modaviuenis coodiua guiis KopoJescxoMmy oBLIeCTBY B 3a-
KpbiToM naxete. ToabKo nocae cMmeptu P, Dofias cexper noayuennsn
dochopa Gma onybauxosan {1694},

XMMMKM — COBPEMEHMMIM P, BORANG

Cpenn BHIHBIX XMMHKOB — coBpemeHtHxoB P. Bofing 8 Anrauu
caenyeT nazgars M. Huwrowa (16843—1727). Oun szasuMaics MHO-
THMH XHMHYECKHMA npobieMaMy, CBR3aHHEIMHA, B UBCTHOCTH, ¢ KOH-
CTPYHPOBARHEM ACTPOHOMHYECKAX UDHGODOBR ¥ YNpaB/icHHeM MOHeT-
ublM gBopom B Aursmn, M. HeioTod ycopepirencTsosad npoGHpHLLH
a#anuz, pazpalorTad HeCKGIBbKO HOBHIX MOHETHBIX CHIABOR B PEUen-
TYD AJH H3TOTOBJCHHS 3€PKad LA ACTPOHOMHUSCKHX HHCTPYMENTOR.
Veaexkanes M. Heotod n aaxusuedl, pazpus iLis ofocuosanus Bo3-
MOXMHOCTH TPAHCMYTAHMH METAMICB OPAFHHZIBHUYIC TEOPIC Ma-
TEPIH.

Coppemennnx WM. Hewotosa, ¢usnk T, Buasuce (1621--1675)
ellle 33 ABa rofa Ao noarieurs kuuru P. Doflas «Xumux-crentnks
BLICKA3BIBAJI KACK) 00 OCHOBHBEIX COCTABHLIN YaCTHX CICKHEIX Ted
K4K O BeuecTBAX, HA KOTODHE 3TH TeJa MOryT ObITh PASIOMEHBL
Qanaxe T. Buanuc Oula JaNeK OT DOHMMaHKA 3IEMEHTOB B CMBICTE
onpegeenus P, Bofing, passus SKAEKTHYECKYIC TEOPINO NEPBOHE-
4aJl, B KOTOPOH CTHXHH APNCTOTeNR CKOMOHHMPORAHB C JIEpBOMAYA-
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Jamu aaxamuxor. o Bunmicy,
HAYaNaMH Te:d HABISIOTCH  AYX
(cooTBeTCTBYET DTYTH), cepa,
COME, BOAA H 3eMA9

Hesasncumo or T. Baanuca
10500HHe SKAEKTHUCCHHE CHCTE-
MBl NEPBOHAUAN RDPEANaraiH B
3TOT AEpHOZ ¥ ADPVFHE YyueHhie,
ganpumep bpanuyvickie XBEMHKH
H. Jiedesp (1620--1674) u
H. Jlexepn (16451715},

H. Jlemepy O®HJI spauyoMm H
dbapmanertom. Byayun Baagenn-
HeM anrtexkn B [lapuxe, OH B
1672 r. obpapun  nyGauusnil
KVDC KRNI N0 XIMEH, KOTophifl
B HAYa’ 4MTaTh UMM BCEX e
NAOIUX B YRIEKaTenbHoN @op-
me.  Marepuan  stux  Jexunfi
H. Jiemepu o6o6umiun 5 KHure Hukoas Jdemepu (16451716}
«Kype xumuu» (1675), xoropas
aMena orpomusii yenex. H. Jlemepn, 6yaysr ryresoToM {nporec-
TAHTOM)}, HOABEPrCA PENHITIO3HBIM npecaenosanBusiM. B 168! r. on
Onut BINYKACH OeKath B AHNIHIO, HO Yepes TPy rola BORBPATIACH
Ha DOAHHY H XHJI B Kpafiselt SeZHOCTH, HOKa He pelrHjaca nepelTu
B xatonmsecTso. B 1693 r. ou Gulit n3bpan wredom Ilapuxeroh axa-
JAEMUH HayK.

3anaun xumud H. Jiemepu onpeneisa cxeaywoumus ofpasom:
«XHMKS €CTh HCKYCCTBO, ydalee, KaK PasiefiaTh DA3JHUYHLIC Beue-
CTBa, COACPKAHECH B CMEIMAHHBIX TeaaX. §I MOHHMAIO MoK cMeilaH-
HBIMH TE€JaMH Te, KOToprie o0pasyIoTCs B NPHPOAE, a4 HMEHHO MHHe-
padpHBie, PACTHTENbYEE H KHBOTHEE BelecTrar!. JKJIeKTHYecKad
Teopuda TieproHavad Jlemepn Takopa: OCHOBHLEM HEPBOHAYAAOM #BIAS-
£TCH «YHUBEPCARLHLIT AyX», 3aTeM HEYT CHIIPT, Macho, ¢oib, BOAA
H 3eMas. YBeAaudenne MaccH MeTandon rpH xaspuusnauwu H, Jle-
MepH OOBRCHA B AYXE CBOErD BPEMEHH —— NPUCCeAHHEeNHeM «OoTileH-
BOil Martepuu». DyIyuh eule B 3HAYUTENBLUCH CTeNeHH BO BJIACTH
HATPOSHMHYRCKHXN TPAAKMLUI, Ol HEAHKOM OTBEPrajd ajXuMiw,

Cpenu apyrux xnurxop xonwua XVII 8 mazosem B. Fombepra
(1652—1718) - uaenwa [lapmxckofll axapgemuu uHayk Teoperusye-
CKIle TIpexctanienns ero GBUTH OTCTAALIMH, BO €MV NPHHAANCKNRT
HECKOIBKO BAMHLIX IKCHEPHMEHTANBHBIX Hectenosaumi. OH snep-
BHIC NOAY4RI GOPHYI0 KMCIOTY («ceathsnas», T. €. YCHOKOHTEeIb-
Hag conp [ombepral, HCCIEN0BAN BOCIVIAMEHIOMOCTD OPraHHTeCKHX
BeIMECTS NpH ACHCTBHH HA LHX CMECH a30THOH M CepHOHl KHCIoT
B 1690 r. B. TomGepr navaan npouece HeliTpanu3alyd KHCIOT Hied0-
yayu. Ou Bame’, 4ro yBUMA HOTAIIA HefiTpaauayertca 14 ynuusmz

' Lémery N. Cours de chimie. Paris, 1713, p. 2.
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ayuwero ykcyca. B. TomGepr paspaforan peuentst HECKOIbKHX
JIETKOMJIABKHX CHAABOB, JIAKOB, TYLIell, CHMIATHYECKUX YEPIHT ¥ AP

Konen XVII B. oanamenopanics nosipaenuen B Espone XuMHKOB,
B AEATEILIOCTH KOTOPLIX COVETAAHCh ¥ TREAHUNHN ctapoll narposy-
MHUEECROI [HKOSL, 1 HOBBIE 33/1a4%H, BLABHMTABHIZECA I1s DelHeHHd
BOHPOCOE OLICTPO DA3BHBAIOUIAXCS MaHyhaKTYPHBIX [PON3IBOLCTE.

TEOPKMHA @RAOTHCTOKMA

TTpouecc ropenHs ¥ KaabpuHauHud Merandos 8 xouue XVII g,
npuelexkadn kK cefe ocoboe BunManue XHMAKOB. Ofpacuenna asaeHHi
rOpenns, OZHAK0, MOridd GasHpoBaTHCH B TO BPeMS JHIML HA CAO-
AIBIIMXCH RPENCTABRNEHHAX O TFOPCHHH Kax pachafe ReulecTs.
B cBO1 Ouepelb 3TH NPEACTABACHHA BLITEKAAH H3 0GILENDHINaRELX
B TO BpeM# YHeHAfl O HepBOoMauanax rtea — cTHxuax Apucroreis
WM Thex 1184a0aX aixuMukes, KawmAoe 13 3THX YUYCHHN, OTHLILHO
B3ATOE, Y€ He MOTJA0 YAOBAECTBOPATL VYEHHX, B CBI3H ¢ UeM H
NOABHIAHCH FKIEKTHICCKHE TeopHH nepsonavan, Hophle npefcrasae-
MU 0D sieMeHTax, BuiCKasatlsie P. Hofiaes, ue noayunin K navagy
XVII B un npusznanus, By Aaipleiiero paspuTHsL

B Taxofl o6cTaHoRKe M BO3HHKAA Teopns GaorucroHa. Mexoanmm
NYHKTOM L5t [MOSBJACHHA 3TOl Teopu# CAYKIAO crpemiiedde yTou-
HHTL (GEHOMEHOMOTHYECKYHD KapTHHY ropenns. Hanteisuse Habal0-
HdeMEs YKA3BIB&AM, 4TO NPH KATbUHHALNA METaLIoB ofpasyercs
AOXOXKII HA 30AY NPOAYKT — HIBECTh METa 108, KpoMe Toro, 1¢ Ke
HA0MOREHs NPUBOAHIH K BLIBOLY, 4TO H3 ODXKHFAaeMOro Meransa
YACTAIOT Kakie-To rasoo0pasible DPOAYKTH, [oa06H0 ALIMY npH
TOpelsE oprannyYeckux Ten. Bonpoc o ToM, Kakosa OpHpOAA  STHX
JIRTYHHX TDOAYKTOB, OCTARANCH OTKPEITLIM, HECMOTPH HA TO 4TO eHie
Bau TenpmouT ycrauosui ofpazoBanue APH TOPenll yris «jec-
HOrC raza»,

QcHopareseM Teopwd GUIOTHCTOHA CUHTAINT XHMHEKOB-Bpauell
. Bexepa u ero nocaeponateas I'. Ilrana. M. . Bexep (1635
1682} npuobpen mytem camMooGpa3oBAHHS TEOPCTINYECKHE 1 MPAKTH-
geckde 11o3naHus B O0AACTH XUMHH H MeIRUMHBL 34Tes, OKOHUHB
YHHBEDCHTET, OH CTAT BpasoM U 0ol Name npodeccopor MeanudHst
B Mafinue u JdeliG-MexuxoM vy TaMowdero xypijropera., Byayun
kpafine ueywupuusbiM, M. PBexep Bcxope mepeexan u3z Mafinua »
Mwuxen, a zatem — B Beny. B 1678 r. o nepeexan s Nonauano,
a 1103xHee — B AHNIHIO, I/le 3aHNUMAJCH FOPHBIM NEIOM.

Teoperuueckue pozzpeHus M. Bexepa Ouiu BeCsMa OTCTAJBIMH
¥ HegcHsiMu. V3 erc counseHHl, HaNHCAMUBIX 33NYTAHULIM A3BIKOM,
He BCerJZa MOMKHO NOWATH, 0 4eM HIeT peub, K TOMY XKe 11310MkenHe
KX moAxo npotipopeunil. M. Bexep Bepni B TpaHCMyYaulio meTas-
JOB # B BO3MOMKIKOCTL HX CAMO3APOKIACHHUS 8 3erHbIX weapax, Fas
JIOKA3ATEALCTRA TOTO, UTO MENE30 CAMO3EPOKZASTCH B TINHE, OH
0fKHTAA CMeCch TAHHBI ¢ MACIOM H NOCHe H3MENLUeHHT NoMYYeHloro
IPOAYKTA OTHSARA ¢ HOMOMIbI Marnuta u#elfofniice KOJTHYECTBO
WMeneaa,
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B 1667 r. noasuaace kuura M. Bexepa «[lomsemuas ¢nanka»,
B KOTOpPOIl HallJIH OTpaKeHHe HIeH aBTOpa O COCTABHLIX MepBOHa-
yasnax CJA0KHHX Tesd. [TepBoHauasaMH BceX MHHEpaJbHEIX, PacTH-
TeJbHBLIX H JKHBOTHBIX TeJ OH cunTas 3emaio n Boay. Ho U. Bexep
pasiu4asn TPH BHAA 3eMJIH: «TIepBaf 3eMJIfi» TJaBKas # KaMeHHCTad,
«BTOpasi 3eMJas» kupHas (terra pinguis) m «TpeTbs 3emaa» Jaery-
yas. SlcHo, uto 3eman Bexepa npexcTapasioT He UTO HHOE, KaK MOAH-
(pHIHpOBaHHbIe HAyaaa anxuMukoB. CHerema nepsonauan M. Bexepa
TaK JKe IKJIeKTHYHA, KaK H JApPyrie CHCTeMbl ero COBpPeMEeHHHKOB.

Tlpun o6wacuennn apaenns ropenns M. Bexep ucxonnna us obiue-
NPHHATOrO NOJOMKEHHs, YTO TOPEeHHe — 3TO Ipollecc pasioKeHHs
ropsimux Tesa orueM. oplouecTh Tes cBA3aHa ¢ NMPHCYTCTBHEM B HX
cocraBe «BTOpOIi 3emaH» (KupHoit). M. Bexep ykasbiBaa, uto npu-
YHHON ropilovyecTH MoxKeT OBITh M COJdepiKallasics B Teaax cepa.
OGbluHYIO CepPYy OH CYHTAT CJIOMKHBIM TEJOM, COCTOSILIHM H3 KHC/IOTb
H «BTOPOIil 3eMJH>».

YBeanuenue Macchl MeTaanoB npu Kaasuunauuu M. Bexep o6b-
SICHAJ1 B COOTBETCTBHH C TpajHlHell — NPHCOeIHHEHHEM «OTHeHHOM
matepuu». OH nojaraJ Tak:Ke, 4TO BCe KHCJOThHl H COJTH 06pa3oBaHbl
H3 3JEeMEeHTAapHBIX 3e€Mejb nyTeM coefnHeHHs ux ¢ Boaoil. Ocuopoll
BCEX KHCJOT NpH 3TOM ABJIAETCSH HEKAfd «NEpPBOHaAYAAbLHAA®» KHCJI0TA
(Acidum primigenium). Bce satu 3anyraunslie Bo3apenus M. bexepa
CTaJH HEOXHIAHHO OCHOBOH TeopHH, paspaboTaHHoil HECKOJbKO
nosjHee HemenKHM xuMuKoM 2. Ulranem.

I'eopr Ipuecr Ilranb (1659—1734) Gein npodeccopom mean-
unHel B [anne-Butrendeprckom yHHBEpCHTETE U [IPENoLaBal, B 4acT-
HOCTH, XuMHuI0. B Teuenue 22-meTHeifl mpenofaBaTeNbCKOH AEATE/b-
wocte I, Hlraas nogrorosu
MHOrO YYEeHHKOB, CTaBIIHX B
JdajbHedIleM TOPAYHMH TNOKJOH-
HIKAMH H MpOnaraHaHCTaMH yue-
una lrana. B 1717 r. ou nepe-
exan B Bepaun, rae cran xopo-
JIEBCKHM JIeH6-MeAHKOM, ero Ha-
6paan yaeHom Ilpycckoit akane-
MHH Hayk. B, Bepande 6wina
onybJHKOBaHA OCHOBHAs pabora
HItans — «OcHoBH gorMaTtnue-
CKOH H 3KCmepHMeHTaJbHOH XH-
mun» (1723). B kauecrBe 3Je-
MEHTAPHLIX COCTABHBIX uacTeil
tea llltans, npuHHMaa nepBoHa-
yaJja aJAXHMHKOB H YTBepiKJaJ,
4TO 3JeMeHTaMH TeJ SABJAITCA
nocJeJHHe, ToJydyaemble IpH
PasJIoKEHHH TeJ COCTaBHBbIC yac-
TH, JAdjee yiKe HepasJoKHMbIE.
IIpupep:kuBasicbh TpaaHILHOHHOM Feope 3preer ltans (1659—1734)
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TOURN 3PEHN® i ropenne Kak pasaoxenue rted, I llrans eute n
pannelt pabore {«3umorexuus», 1697} rosopun ob ccobol ponu n
APOUCCCAX KalbUHBAUHY MeTansios ¥ BoofHIC roploynX Tes Hekoll
COCTABKON 44CTH, KOTOpas M jpesaer Texa cnocoluuiMy ropets. Ha
TOM OCHOBAHHH O CHHTAJ CEpy CHOMHLIM BEULeCTROM, COCTORUIHM
H3 CGpI!Oﬁ KRQIOTHE H «TOPIONETS Havadtar, i Saie OPHBOINA B AOKA-
34TCALCTBO ITOTO BOIMOKHOCT 4CHHTE3E» CePH 113 CeplOofl KICHOTHL
Koneuno, u Merannu apuuncasaxcs . [lranem x cnomnsiM seule-
CTBAM,

Hag ofozuavenus «NPUHUHIA FOPIOYECTH®, COAEPIKAILETOCH BO
Bcex ropioumx rtedax, I. Ulrane mBen wazpauuve «bhaorscrons !
B 1703 r. on nepenuspar kaury Y. Bexepa «Jlomsemuas ouauxas,
cHabAns ee APEAUCIOBHMEM, B KOTODOM BLICOKO CHEHHJ 3aCaAyrH ee
4BTOPA B CO3IAAMIE TEODHE TIOPEHHH, 3aMCTHB, YTO OH €aM BbICKA-
3LBAET 110 ITOMY BONPOCY TO, 4TO npHuHALNCKHT He emy, a . Be-
xepy. Opxaxke B orauuue ot uero [. drane mpuuuman B xagectpe
HIPHHEKNA TOPIOUYECTH HE KIPHYIG 3eMJII0», 2 HeKYI TOHKYIO ra3sg-
0BpasHVIO MaTepuw, HEeBecOMOe M HeyJ OBHMOE BEeHIeCTBO - G©JI0-
rctou. TIpu 370M OH 0coB0 OroBApHBAM, 4T0 (LIOTHCTOH — 3TC BOBCE
He «oroHb» Apuerortess. IIpu BuZeneHHH 3 TOPIOYHX TEA B MpoHEcce
ropenna QAOTHCTON co3faeT BHXpeolbpasHpie NRUKEHNR, CONHKTACH
¢ BOIRYXoM, 210 W eCTh OToHh, BrieauBmniica §rOTHCTOE paccen-
BAETCH B BO3AYXE TaK, YTO €r0 YKe HeBOIMOKHO OTAENHTE OT 10CHeN-
#erc, Toapko pacresus crocoGHbI H3BJERKATH BIOrHCTOH 113 BO3AYXA.
Yepes pacrenus QAOTHCTOH NOAAAACT H B MHBOTHEIE ODTEHU3IMBL

Haubosee uncrhil QJIOTHCTOH COAEPMHTCR B Came H JAPYrHx se-
HIeCTBaX, CcTopatouux Ges ocTatka. B 3THX BellecTBax (IOTHCTOH
NPHHHMAET «BeulecTBeHNyo dopmy». Ho noobuie «pemectsenunii»
$IOTHCTOH BCerlla HaXONHTCs B COYETANHH ¢ RPYFHMH BeLleCTHaMH
# NO3TOMY HEe MOXKET GbITb caM o cebe H3yued. Ilpucyrersnem Gao-
THCTOHZ '8 paaaudnnix seumectsax I'. Hlrans ofvacusa ux user, sa-
nax u Apyrue csoficrsa.

Obnsicuenne T llrazem apaedufl OKHCAGHHS H BOCCTAHOBJIE HILH
METAJIOB — 3TO «KHCJHCPOAHAA TEODHA», NOCTABICHHAR HA FOJORY.
HeficTsurenbHo, BEIPAXKas, KanpuMep, TPOHece KaAbUAHALMY MeTan-
J0B YDaBHEHHEM, HUMeeM:

Merant — GAOrHCTOR = MeTaMAHYECKas H3BeCTb {OKeup).
To xKe ypanHeuue COrIaCHO KHCAOPORHON TEOPHU:

METAaMI + KHCAOPOI = OKCHJ MeTaLia {uznects $AOrHCTHROB),

Takum oﬁpasoM brOTHCTOR MOMHO PACCMATPUBATL KAK «OTPHNA-

TeABHBHI» KHCAOPOA.
Yueunste 0 GUIOTHCTOHE, PA3BHTOE Ha OCHOBE HEKOTOPHIX OminGOY-
HbIX NOAOKEHHHN, TAK e KaK H COOTBETCTBYICILEE 3ITOMY YUYEHHID

! 0T rpedccxlix ¢108 @ACE — OroHb, QLOYITTO] — ropiouni,
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npefcTapieHde o6 37eMeHTaX, JUIeHo 3apaporo cmmcta. Camomy
F. Hiramo ¢gaorucron npeacrapisics abCTPAKTHLIM OBATASM, & He
¢BEHIECTBEHHBIMY TETOM. ‘

Oalako 0pH BCEX HEROCTATKAX M OWHGOMHLIN KOHUENUHAX Teo-
pHs (PIOTHCTOHA CHITPANA ¥ TOTOXHTEILHYIO POJAb B PA3BHTHH XM~
MHH, JTa TCOPHA NO3BOJAN/IA PACCMaTPHBAT: H OOBACHATH COBEp-
LICHHO Pa3NHYHLIC ABJACHHA C €AHHO{l TOYKH 3peHMs, YTG Cmocoder-
BOBAJIC B U3BECTHO{ CTEeNeHHM NPOrpeccy XuMuHH, B T0 Xe BpeMs
BECHMA [ppOCToe of0LACHENHE ¢ NOMOINLIC (WIOTHCTOHA  ABJeHHi
OKUCACHHH-BOCCTAHOBAEHNS METAAZOB {[POKAMHBALHEM € YTIEM,
conep®alnM Miuore taorucronal Kak 6wl «ocaenmno» I, Hiraas
¥ erc nocnefoBaTelefl, TAK 4T OHW AHMKANCH CROCOGHOCTH 3aMe-
1aTh BOHWIOUIAE TTPOTHBODEUNS Mexy TeopHell M SKCIepHMenTaib-
HBIMHB (haxTaMH,

B xouue XVEHI s 8 passurun xumuu vadasojadncs 6scTpuil npor-
pecc. MHOITIR HCTOPHKH OTHOCAT €ro MCK/IOUHTENBIO 32 CHET TEOpHH
daorderona. B aeliCTBHTEARHOCTH Me YCTIeXH XHMHH 3TOFO nepiioia
CBS3ANEL ¢ HHLIME APHYULAMH. BRICTPOe PA3BUTHE APOMBIULILHHOTC
OPON3BOACTBA, HAYABWIARCH B AArsdH HPOMBIIIJICHHAS PEBOJIOUMS,
& TAKKE COUMAABHBIE NPOHecch BO DPpaHuuH # 1. A norpebosaix
peilleHHn MHOEX XHMHKO-TEXHHUECKHX npof1ieM, W npemie BCero
GBOHCKOB NOBBIX BHAOB CLIDDL#H, 0CoBeHAO METANLTHYECKHX PYA, B HCTOY-
HUKOB 3HePrun, B CROW ouepeib BHOBb OTKPHITHIE PYAbl i MHHEPAIH
TPeBOBAMH COOTBETCTRYIOULEH OHEHKHM (HPHTORHOCTH} B XHMIIKO-
AHAJIHTHYECKOTO HCCAeA0BaHMA, BCe 370 HPHBEJIC K Pa3BHTHIO METo-
aos xumuveckore anaanza. C cepeauunt XVIH 8. B xpusunr navuancs
AJMTeABEBI XUMUKO-asanurHEeckulh nepHoA. Ero nenocpeicTBeH-
HbIMH Pe3yILTATaME GLIIO OLICTPOE paCHiNpEeRHe (PaKTHYECKOTO 3KC-
MEPHUMEHTAABHOTO MATEPHAJIA, YTO BCKOPE M HPHBEAC K KXHMHUYECKOR
peaoonnny Konua XVIII s,

Teopus duiorucTona, B 3MOXY rOCHOACTBA KOTOPOIY B HayKe Nipo-
HCXOAWTH 9TH ABJSHHH, RATEKO HE Cpasy Oblia BOCIPHHATA BCEMHU
xuMuKaMH, B nepsoll nonosure XVIH B, Hexortophlie yueknie BHCTY-
nuay nporue nee, Koanera I, Hitana mo yuumepcurery B Fadae,
npodeccop Meauuuun PD. opman (1660—1742) suictynua ¢ Bos-
paxennamy I, Hitamno, yraseiBag, 4To B MeTaNlHueCKUX H3BECTHAX
CONEPIHUTCH HeKas «Kucaast conib», [Ipupomst »roit cosu oH, ecrect-
"BEHHO, Me cMor YTouHHTh, B, FodMaH noayyna H3seCTHOCTL Hecite-
HOBAHUAMA ¥ KJIaCCHbHKauued MHHEPAIbHLIX BOM, AHANU3IOM KOTO-
PHIX B AajbpHellleM 3aHUMAAHRCE MHOTHE BUENEE XHMUKH,

Fonnanncknit yuennit T, Byprase (1668--1738) 6ua npodecco-
pOM MeMILEHBL B XxuMMY B Jlehaenckom yensepcurere. On BHINOIHA
HECKOALKO BaMIBIX LJ8 Pa3BiHTHS XuMHH HCcclexaosanuit, [nasuaq
Me ero 3ac/yra COCTOHT B CO3A8HHH yHeOHEKA «IJAeMelThl XHMHH»
{1732). 3To ofcToaTENBEHOE ABYXTOMHOE COUNHEBHE CIYKHIO PYKO-
BONCTBOM NIPH H3YUCEHH XHMMP 15 HOCKOXBKMX MOKOJCHHH CTYLeH-
TOB, B YACTHOCTH I8 IIEPBHIX CTYAEHTOB-MeAHKOR MOCKOBCKOTO yHu-
BEpCHTETA,
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B kypce I'. Byprase o TeopurH (JAOTHCTOHA 1€ YIOMHHAETCH.
ABTOP, 0ANaK0, NOAPOGHO PACcCMATDHBAET yuelHe 00 Orie, BO3AYXE,
BOJE I 3¢MJe He TOALKO KAK O CTHXHAX, HO I K&K O BeILeCTBEHHBIX
TRAAX M cpelcrsax uecaejosannil, [ Byprame peminTelnno BMCTY-
naj OPOTHE AAXBMNUecKHX 3a0ayMAendil B OnbITHHM NyTeM JA0Ka-
3nlBa1 HECOCTORTRMLHOCTE YTBepKAcHUI aaxumukos. Tak, oTsepras

- BO3IMOMIOCTL PuKCAnUH {T. €. 3aTBEPAEBANUA} PTYTI NP €€ MHOFO-
kpatuoil neperonke, . Byprase caMm mRTbCOT P&3 NeperoHs.i oy
B OTY e TIOPMIHO PTYTH M, eCTECTREHI0, ne obnapyiint snkaxroil gux-
caun. Ho 8 ayxe csoero spemenn [ Dyprase cunran meranim n
cepy caoxumMy tesaMn B cepe, o erc mubio, CoORepmuIca cep-
Haf KHCT0T& H HEeXKOTODOe BReUlecTRO, KOTOPOE O 1a3BIB&d «miwmeil
ornge, Ilpesec merannor npu kaastunsauny I, Byprase oObscusa
MPHCOERUIICHNEM K METALTY COTANBIX H CePlbIX 4actill N3 BO3AyXA.
OH  9KCNEepUMEHTAALHO  HOKA3LIBAT  HEBOIMOMHOCTL  OOBACHENHSA
NpHBECA METadA0B APH KaibHUNALNI NPHCOLAUHENHeN «OriHeHHOIl
matepun». I'. Byprase s3pecna Ho.nbuIoll KycOK META113 B XOJ0H-
HOM H B CHABHO PACKAJAEHHOM COCTOAKRNH B HE cOHAPYXILT APH 3TOM
PA3HHUB B Macce.

C wasaaa XVHI B. B X#MHH BOSHHKAH HOBLIE NPEICTABAEHHR H
0 XHMHYECKOM CpoAcTEe. UHH HAallM BmpaMeHde, B YACTHOCTH, B
«Tabauue * cpogerpa», cocTaBieHHOd  QPAHLYICKEM  XEMAKOM
2. & JKobdpya (1672—1731). B ocuosy 1a8minin 6611 TOJ0KENE

| Pe3YILTATH, BOJYHEHHBIE CAMHM ABTOPOM, O BRITECHENUH KHCAQT M

OCHOBAHHHA 13 cosell npH AeicTRHH G0.ee CITBHBIN KHCIOT ¥ OCHO-

. Bauuft. 3. HModdpya He 61 GIOTHCTHKOM, 10 €70 OODBACHEHHS XH-
muyecKnx ssacunil 6.in3kH K QIorHCTRYECKI,

C Teuenuesm SpeMeHY UPEACTABIEHHS O (IOTHCTOHE HECKONLKO
BHIOH3MEHHANCL. Tak, ogun u3 ydyennxos [ Hirasa, ero npeemnux
no kadenpe B Faane M. KOnkep (1683-—1759) 8 ¢BOHX cOoMmNesnnx
HOANEPKHRAT «a0COMOTHYIO JeTKOCTLy QUIOrHCTONS, TOROPA 00 3TOM
B TOM cMEICae, Oyvaro GAorneTod 06.18086T «OTPILATE ThHLIM BECOM®,

JnoxXa BOINHKHOBEHUS TEODKHE QIOTHCTOHA MOMKeET O6iTh OHEHeHa
KAK NCPeXoANad 3n0Xa B pazsuTun xnMin. OrBepras HOKOTOPbIe
ANXNMHAYECKHE REPOBAHHA ¥ TPAAHUHK H BRITAHACH AG-HOBOMY 00B-
ACHHTL XNMHUECKHE $BJeHEs, (DJIOTHCTHKH ‘He CMOLMH NIPEOACAETE
CTAPLIX TPAXHUIOHNBIX B3TIAAOE O TOPEHH.

Faaseoll ApuuHKoll HMUBYUeCTH B XNMUH TPaAHLNOUHLIX fAped-
CTABACGHHE CNEAYeT NPeIe BCero CYHTATHL KPAaiHiie Orpa’uveH-
HOCTH aKTHUSCKOTO SKCHEPHMEHTAALHOIO MATEPHAAA, KOTOPBIM pac-
HOArafa XuMHs B NEPBoil NoJ0BUKe XVIIT s



fJABs V. -
KPUINC TEOPHMM RHAOIMCTOHA

QCHOBMBLIE HEPTLE PASBMTMHE XM MMM
BO BTOPOQR NOROBMME XVIH b

B cepeanke 1 ocofenno o Bropoit nogesnie XVIIE n. B xnvnd
Hauwadcs npouece GHCTPOTC HAKODALHRAA SKCHEPIMEHTANLHOTC MaTe-
pHATA O CcOCTaBe CIOKHLIX Tedl, OCHOBHBIM METOACM HCCIEACBaHHNA
CTaJs) METOA XIIMHUECKOTO AHAIH34.

B paMrax XMMHKO-aHAIHTHYECKOPO DepHoia, Hauwsas ¢ 6C-x rr,
XVHI B, XHMUKYM 330HTEDECOBAJNHCH HAYUEHHEM Fa30B, BLIASIRIO-
IHHXCH NPU HEKOTOPbIX XHMHHeCKHX npespawmienuax. C »Toro ppemend
HauyadCcHd KOPOTKIMA, HO HCKIOUHTEALHO BaMHbIE B DasBUTHH XBMHUH
3TAnR PasBITHR «HEeBMATHYECKOH XHMHUHM».

Flosyuelinsie Ha OCHOBE XHMHKO-aHAAHMTHYECKHX HCCHNOBAHHHA
H NHEBMaTHYECKHX ONLITOB HORLIE SXCHepHMeHTadblibie (DAKTH OKa-
3a4UCh B PE3KOM nporupopeunu ¢ reopuelt dviorucroua. fostomy
oxa Gutma orBepruHyta B koHue XVIII g, B pesyivprare tax Hasuipae-
MOl «XHMHYECKO! DeBOMIOLLINY,

PazsuTHe XHUMHN B paznnix cTpaHax Esponst B 3Ty 310Xy Hpolc-
Xoanac Hepassomepno. B Tepmanun GOMLIMECTBO XHMHKOB, ACp-
AMaBiuxesl QAOTHCTHYECKHUX NPeACTaBJIennil, 3aHnMalHCh BG BTOPON
nmoaosune XVIIL B, pemenyeM pazauuupiX XUMUKO-TEXHHHECKHX
npobieM B CBR3H ¢ HYXAAMY MauyDaKTYPHOrC HpOHU3BOICTSA.
B Asrnun 1 [lUseunn suasefinide xuMHKH znoxH paspalaTuiBaniy
NHMHKO-ZHATITHYECKHe 11 fIHeBMaTHUCCKHe Bonpocst. Bo @Ppapmnm
KOHECL, ¢TOIETIH 03HAMEHOBAJICHA PAJIOM KPYNHLIX OTRPLITAE 1 1IcCTe-
AOBAHMH, TPUBEIIHX K «XHUMHYECKO! Perodiouuu».

B 3Ty 3mOXy BIHEPBME Ha HCTODHKO-XHMIYECKON apeue BBHICTY-
maa Poceust B anye M. B, Jlosonocosa B Apyrux XIMEKCB, BEECILIX
3BaupTeNbHsl{l BKTaA B PasBiTHE XHMHH

B xonpe XVII B. B ANrann nauaiacs DPOMBILICHEAA PEBOANO-
L¥s, BO3HUKIIAA BIAYAJLE B TEKCTHALHO NPOMBHILIEHIGCTH 1 pac-
HPOCTPaNBINARCA HA APYrHe OTpac]i NPOH3BOACTBA. 3aMena pyu-
HOPO TPyZa MELHIHBAL DPOU3BOACTBOM I APYIHe C1eACTBUS HPO-
MBIIVICHHOI PEBOTILNIT CHOCOGCTBOBAAN CO3JAHPI0 HORHN HDOU3-
BOJCTR 11 BO3HIKHOBEIHIO HOBHIX HaupasieHnfi B XEMIMECKHX
#ecaefoBanusy (nanpumep, ordeslKa u Kpawenne 1Kaueft ¥ Ap.), uTo
B RadpbeiiieM OTPasiLioch, HANPHMED, B BO3LUKIOBELHI OpTaiiiye-
CKOH XHMHH, ,

Hoean naeoctorus OuicTpo passuBaiomeroca Gymmyasnoro ofue
CTBA TAKMKE OKa3a1a BIlifnge HA pasBuTHE XUMui, B arom ortnouie-
H¥H cywecTrennoll oka3za acs ABHTETILHOCTS QPAHUYICKIX LI
$oB U ecTecTBOMCHMTATE Il B nepHol, mpemuectropasinult ®pawu-
nysckoil 6ypsyasuoii pesomouny (Bonawrep, A, Auapo, suunxione-
RMCTHI, y4ennie-6HOTOr 1 T. 4.},
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Bee 31 HOBLIEe COUNMATLHO-3KOHOMHUECKHE ABJEHIN, HOBAA MIE0-
Jgorus Oypaya3sHoro CTposi H B CBA3H C 3THM HOBLIE 3aJayH, BO3-
HHKLINE nepejl ecTecTBO3HalMeM, H XiMHell B 4acTHOCTH, O3HaMe-
HOBAJil B HCTOPHH XHMHH 3MOXY NOATOTOBKH K XHMHUECKOI PeBOJIO-
LK, BLI3BABIIYIO KPH3HC TeopHit ¢JOTHCTOHA.

XMMHUA B POCCHHM B XVIIl e. M. B. NTOMOHOCOB

B XVIII B. B Poccun nauanncs cucremaTHueckne HCCIe0Banuf
B 00/1aCTH @CTeCTBO3HAHHS I MaTEeMATHKI, CPa3y e BBIABHHYBLINE
PYCCKYI0 HAYKY Ha OAHO H3 Beayuiux mect B EBpore.

Eute 8 nepsote aecarniaerns XVIII B. B Poccun 1e cyuecrBoBa.io
HH HAYYHBIX Y4pe:KAeHHil, HH BHAHBIX ydeHbiX. Texkyuine norpeGHo-
CTH B XHMHKatax n dapMmauesTHUecKHX npenaparax y/10BJeTBOPA-
JHCh HeOOJLIIHMH KYCTAPHBIMHI NPOH3BOCTBAMIL, B TOM 4ncae aa6o-
patopuaMH Antexkapckoro npukasa u  MeaHLNHCKOrO BeJIOMCTBA.
Muorne XHMIKaTBl BBO3H/IHCH H3-3a py0era.

bBuictpoe passurtie B xonue XVII B. u B nauaae XVIII B. meran-
JYPrHYECKoil, MOPOXOBOIi, NOTAWIHOI, MBLIOBAPEHHOI H APYrHX OT-
pacJ/ieil MPOMBIILJIEHHOCTH HACTOSATEJbHO TpeDOBaI0 HOBBIX HCTOY-
HHKOB coipbsi. Eme B IleTpoBckyio snoxy cneina/ibHbie SKCNeIHIHH
Hanpasasauch Ha Ypaa u B Cubupb 4715 NOHCKOB HOBBIX NPHPOAHBIX
HCKOMAEeMBIX. DBBIAI OTKPLITEL MeCcTOpOXKAeHHS 3070Td, Keqdesa H
LBETHLIX MeTaJJI0B, BO3HHKIMN MaHy(axkTypel no Ao0wive, oboratte-
HHIO I BBIJIABKE V.

B 1725 r. B IlerepGypre Oblia ochosana Axagemus nayk. Ha
NepBBIX Nnopax ee wieHaMn Ol OoJbllell YacThio MOJIOABE VUEHBIE,
npurJaamentple MO KOHTPAKTaM H3-3a rpaHuubl. Hexoropbie n3 Hux
(J1. Ditnep, 1. Bepuyaau u ap.) BBINOJHIIH yiKe B IepPBLIe T'OJb
CBOCI J1esiTeJbHOCTH BbIJAalowiiecd HcdleloBanud, Gaarolaps uemy
ITerepGyprckas akazemusi ckopo npuoGpena LWHPOKYIO H3BECTHOCTb
H aBTOPHTET B HAYYHLIX Kpyrax Esponsl.

Kadenpa xumun AxageMun HayK 10Jroe BpeMsi ocTaBajach Ba-
KaHTHOIl 1 3ameutajach BPEMEHHO CJydailHbIMH JIOAbMH, aKaaeMH-
KaMn HeXHMpyeckoil crneunaabHoctH. Hawvaao cHcTemaTtnueckoi
HCCAEA0BATEIbCKON AeATeNLHOCTH Ha 3TOoif Kadeape OTHOCHTCH K
1741 r., koraa npuerynua k pabore M. B. Jlomonocos.

Muxann Bacuavesnu JlomounocoB poamiacs 19 woadpa 1711 r.
671113 r. XoaMoropsl ApxaHreabCKoii 00,1acTH B ceMbe KPecTbsiHHHa-
nomopa. B gmerctBe emy yaasoch HayuyHTbCA TpaMoOTe H CaMOCTOR-
TeJIbHO OBJajeTh OCHOBaMH rpaMmatuki n apudmernku. Crpemsico
MOJTY4YHTL CHCTeMaTHyeckoe obGpaszoBaune, M. B. Jlomonocos B
1730 r. ornpasuics B MockBy 1 31eck B TeueHHe 5 JeT odyuascd
B CuapsiHo-rpeko-i1aTHHCKoll axkanemun. B konue 1735 r. on Gbua
Hanpas/eH 145 npoposzennsi o6pasosauna B Ilerepbyprekyio aka-
nemuio HayK. Bekope (1736) on Bmecte ¢ AByMSsI TOBapiiutamMu Gbla
KOMaHaHupoBaH B [epMaHMIO AJs1 H3yueHHA TOPHOTO Zena I MeTal-
JIYPTHH.
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[Tpu6ws B Map6ypr, M. B. Jlo-
MOHOCOB TOCTYNHJ B VHHBEPCHTET,
rie sannManca dusnkoil, Xumuei,
H3VUeHHeM HHOCTPaHHLIX A3BIKOB
no1 PYKOBOACTBOM H Habaoje-
HHEM H3BECTHOTO HeMeUKoro (uau-
ka 1 punocoda Xpucrnana Boab-
$a (1679—1754). Jlerom 1739 r,,
no oKoHyaHuu oOVUeHHS B YHU-
BepcHTeTe, OH nepeexad B I. Ppeil-
Oepr, rae mMox pPYKOBOJACTBOM H3-
BectHoro crneunanucra M. @, Ien-
kena~ (1679—1744), nocaenosa-
Tenas Tteopun bBexepa o Tpex 3em-
AsX  H  QUIOTHCTOHCKOH  TeopHH
Ilrans, sanumanca Xumuei 1 me-
tanayprueii. Heylnosaersopennstii
npenogaBaHieM H OTHOUIEHHEM K
cebe M. I'enxens, M. B. Jlomono-
COB VlIea OT Hero H mnocje He- Muxaua Bacuavesuu Jlomonocos
CKOJbKHX MecslleB CKHTaHu#l 1o (1711—1765)
lepmanuy 0 ApYTHM cTpaHaM Bep-

Hyacsa B [TerepOypr B 1741 r.

[Tono:xenne AxkageMun Hayk B TO BpeMs 3HAUHTEIbLHO YXYALIH-
JIOCh 10 CPaBHEHHIO C MEPBLIMH FOJA4aMH ee cyulecTBoBanus. Tem ne
meree M. B. JlomouocoB, HasHauyeHHbIl alBIOHKTOM (H3HYECKOro
Kaacca, CMOT YCHEIIHO HayaTh CBOM HayyHble HecaeaoBaHus. B teue-
uue 1741—1745 rr. on npoussen psj aHadH30B coJeil H Pya H HANH-
€4 HEeCcKOJbKO TEOpPeTHYeCKHX AHCCepTalHi Mo XHMHH H (H3HKe.
B 1745 r. M. B. JlomonocoB Obl1 H30paH uileHOM akaleMHH H MOJy-
yua kadenpy xumuu. B 1748 r. Berynuaa B ¢TPoH mocTpoeHHas IO
ero niany XumHueckas jabopaTopHsi — OJHO H3 MEepPBLIX HCCJIe10-
BaTebCKHX yupexmaennit Pocenn. B stoii maGopatopun M. B. Jlomo-
HOCOB BBLINOJIHHJ HECKOJLKO 3KCIEPHMEHTAJbHBIX HCCJIeJ0BAHHIl Mo
XHUMHKO-TEXHHYECKHM BOIpOcaM, B 4acTHOCTH paspaboTan MHOMe-
CTBO peUEenTyp AJs H3TOTOBJEHHA OKPAaLIeHHBIX B pas/jHyYHbIE
usera crekod (emadbt). OAHOBpEMEHHO OH 3aHHMAJCAd H BaKHBIMH
TeopeTHYeCKHMH HccaenoBaHHaMH. YMep JlomonocoB 4 anpens
1765 r.

M. B. JloMoHOCOB OBl yueHBIM-3HUNKIONneAHCTOM. Ero mobumoi
obnacTbio Beerga Oblia XHMH#A, ocoGeHHO TeopeTHYecKas, HJH, Kak
OH ee Ha3biBaj, (puanueckas xuMuda. OCHOBOH HAay4YHOTO MHPOBO33pe-
aua M. B. Jlomonocopa Obl1a KopnyckyJaspHas ¢uiaocodus.
M. B. /ToMonocoB He TOJbKO NPH3HABAJ CYLIECTBOBAHHE KOPNYCKVJ,
HO H cYHTaJ] NPHYHHON (H3HYECKHX H XHMHYECKHX siBJeHuil nenpe-
PHIBHOE HX ABHKeHHe (KHHeTHUecKast TeopHst maTepuu). IIpu Bcem
3TOM OH 0a3upoBadcAd Ha 3aKOHe COXPaHeHHs BellecTBa H [BH-
KeHH.
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Euwe B cBonx pannnx paGorax M. B. Jlomonocos passnia coGor-
BeHHble KOpmyckyaspublie npeacrasiaeuns. Kopnyekyas, no Jo-
MOHOCOBY, COCTOSIT H3 3jeMeHTOB, T. e. artomos. Oun pasauyan
OHOPOJHBEIE KOPMYCKYJ/Ibl, COCTOSIIIHE M3 OAHHAKOBLIX 4TOMOB, H
PAa3HOPOAHLIE KOPIYCKYJLI, COCTOSILIHE H3 ATOMOB Pas/JiHuHOIl IPH-
poawl. Kopnyckynam u atomam M. B. JlomoHocoB mnpunuceisad
NPOTHAKEHHOCTh, TAMKECTh W Wwapoodpasnyio opmy.

It KopnycKyaapusle npeacrasaenus M. B. Jlomonocos npnme-
HHJ Npex/e BCero K TeopHu TenyotTul. B ero Bpems B Hayke Geapas-
JIeJbHO TOCMOJCTBOBAJA -CTApPas TEOPHS HEeBeCOMOl TeIIOTBOPHOM
MaTtepun. JTa MarepHsi CBfi3blBaJach (BCTynaja B COeNHHEHHE) C
TejamMH H ofaajana crnocoOHOCTLIO MepeanBaThCs H3 OAHOrO TeJa
B japyroe HanoaoGue xuakocrn. M. B. JlomonocoB pewnrtennHo
OTBEpPr KOHIEIMIHIO CYIeCTBOBANNS TENJOTBOPHON MATEePHH H B 1Po-
THBOBEC €il BBLUIBHHYJ TPHHIMKI TEMJIOTA COCTOHT B JIBHIKEHHUH
KOPNYCKY/ coGCTBEHHOII MatepuH. B okoHuaTeasHOM BHAE KHHETH-
YecKasa TeOpHH TemaoTel Gulia 4eTko copMyanpoBaHa B AHCCEpTa-
unu M. B. JlomonocoBa «Pasmpliuienie o npnynte TemioTbl H X0J10-
Jda», Hanucanuoii um B 1740 r. u onyGankosanunoii 8 1750 r. B sroi
Kjaaccuueckoii padore M. B. JloMoHOCOB He TOJBKO H3J1araeT OCHOB-
HbIE MOJOMKEHHS MOJEKVISPHO-KHHEeTHYECKOIl TEOPHH TEIJIOTH, HO H
Jles1aeT Ha ee OCHOBE BaHble BHIBOJALL. Tak, oH JI0Ka3piBaeT TeopeMmy
O HEBO3MOMKHOCTH NepeiauH TemoTLl OT MeHee Harpetoro K 6oJee
Harperomy Teay H QGopMmyaHpyeT (dyHAaMeHTaJbHOE TNOJ0KeHHe,
BMNOCJIEICTBHH MOJYYHBIIEE Ha3BaHHe BTOPOro Hauaja TepMOAHHA-
MHKH. Paccyxaas aadgee o npeieaax HHTEHCHBHOCTH MOJCKYJASPHOTO
asuennsi, M. B. Jlomonocos fokasbiBaer cyLiecTBOBAHHE Teanepa-
TYypbl a6COMIOTHOrO HYJS, KOTJ4 JIBHMKEHHE KOPMVCKYJ OCTaHaBJ/IH-
BaeTcs (Temmnepartypsl aGCOMIOTHOrO XON074).

Kpurnkys Bosspenusi P. Doitns (c. 35) 06 «oruennoii matepuus,
M. B. J/loMOHOCOB NPHXOANT K 3aMeYaTeJAbHOMY BLIBOAY: «...TOYTH
Bce ero (Doilns) onbIThl HAX yBeJNNYEHHEM Beca NpH ACiCTBHH OrHs
CBOASITCH K TOMY, uTo BecoMm obgagaior aibo uacTh niaaMeHs,
CXKMTAWoNero Teqaa (MMeeTcss B BHAY INJaMsi ropsuieil cepsl. —
H. &.), nu60 uactn Bo3jJyxa, BO BpeMsi ODMKHTAHHS MPOXOASILETO
HaJL IPOKAJHBAEMbBIM TeJ10M» !,

Hopatopekue teopernueckne npefacrasiennss M. B. Jlomonocosa
BLI3BAJIM HANA/IKH HA HEro co CTOPOHLI MOC/e0BATeNeil TeOPHH Ter-
J0TBOPHOIT MaTepuH. OnHaxo nepenopsie yuensie (JI. Diinep) Buicoko
OUEHHJH HOBH3HY BO33peHHil, BbicKasdanuoix M. B. JlomonocosbiM.
B TecHoil CBA3H ¢ KOPHMYCKYJAPHBIMH NPEACTABJICHHAMH H KHHETH-
yecKoil TeopHeil TeNJO0Thl ceayeT noctaButh u vyenne M. B. Jlomo-
HOCOBA O COXPAHEHHH BeUlecTBA M ABHIKelHd. 3aKoil coxXpalenus
cthopmynnpoan M. B. JloMOHOCOBLIM B caeaywouinx cjaopax: «Bee
nepeMeHs B HaType cJaydalouiHecs Takoro CyTh COCTOSIHHSA, YTO
CKOJIBKO Y OJHOTO TeJla OTHHMETCH, CTOJILKO MPHCOBOKYITHTCH K APY-
= = o

! NTomonocor M. B. [Toan. eobp. cou, 1. 1I. M.—JIL, ¢. 37—309.
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roMy; TakK, exenan rae yOydeT HECKONLKO MAaTepHH, TO YMHOMXKHTCHA
B\ apyrom Mmecre... Ceil BceoOIWHMI ecTeCTBeHHLI 3aKOH NpocTHpa-
ercsi B caMble MPaBH/ia JABHMKEHHs, HOO Teslo, IBUKYIee CBOCIO CHJION0
JIpyroe, CTOJbKO Ke OHble y ceffi TepsieT, CKOJbKO cooluiaer Apy-
romy, KOTOpoe OT Hero JABHYKEHHe nojyuaer»'.

. Hesarensnoets M. B. JlomoHnocoBa mporekaJia B 310Xy pacliBera
TeopuH (JIorHeToHa. Byayun npoOTHBHHKOM TEOPHH HEBECOMBIX XH[-
KocTeil ((h11oHAOB), K 4YHCAY KOTOPBIX OTHOCHJICA H (WIOTHCTOH,
M. B. JIoMoHOCOB MeXAY TeM He MOT HFHOPHPOBATH PYKOBOJSIIErO
B TO BPEMS$ YY€HHS O (JOTHCTOHE NPOCTO NMOTOMY, UTO HE CYLLECTBO-
B4JI0 (DAKTHUYECKHX 3KCIEeDHMEeHTaJbHBIX AaHHBIX, Ha OCHOBE KOTO-
pbix b0 OBl BO3MOZKHO 3@MEHHThL TEOpPHIO (DJIOTHCTOHA PalHOHA/b-
Holt Teopueil ropeuua. EcrecTBenno mosTOMy, 4TO B TpyAax
M. B. JloMoHOCOBa BCTPEUANOTCS CCLIIKH Ha TEOPHIO (JIOTHCTOHA.
Ho on npuummas ¢aorucron He B KauyecTBe HepecoMmoro uronaa
H/IH K4KOTO-TO TOHKOTO ra3a ¢ OTPHUATEeJbHON Maccoil, a KaK Mare-
puanbnoe teso. B auccepramnu «O meraanmnueckom Gaecke» (1745)
M. B. JlomonocoB BbicKasasa MbIC/b, YTO (WJIOTHCTOH — 3TO HE 4TO
HHoe, Kak Bojopoi. «IIpum pacrBopeHmn, — nucasJ oH, — KaKoOro-
anbo HebJaaropoaHoro Meranana, ocobeHHO Keje3a, B KHCJIOTHBIX
CHHPTAX M3 OTBEPCTHA CKIAHKH BbIpbl6AeTCA 20protuil nap, KOTopotil
npedcrasaner coGoli He 4TO uUHoe, Kaxk (aoeuctor (Kypcus Moil, —
H. @.), puiaessiiollniics OT TPEHHsi PACTBOPHTEJNST € MOJEKyJaMH
METa/jla H yBJeYEHHBLIH BBIPLIBAIOUMMCS BO3AyXoM ¢ OoJiee TOH-
KHMH vacTaMu cnupra...»?. Bnocaeactsun, uepes 20 Jjer mnocie
3TOIl AHCCEPTAILHH, K TOMY JK€ CaMOMY BBIBOAY O npHpoje (.orucro-
na npuwen . Kasengnur (c. 52). dror sAsox I'. Kasenauma %ipo-
H3BEJ CeHCALHIO B YYEHOM MHpE.

[Tomumo Teopernueckux aumcceprauuii, M. B. Jlomonocosy npu-
HaNIeKaT H 3HAYHTEeIbHbIE SKCcnepuMeHTalbHele pabortel. B 1749 r.
OH HCCJIeoBaJ SIBJEHHS PACTBOPEHHA METa/JI0B B KHCJAOTAX H coJei
B BOJE H YCTAHOBHJ pPasjnuie MexaHH3Ma pacTBOpPEHHs B 060X cay-
yasix. Oanako JlomMoHocos OBLT NPHHYKAEH B 3HAUUTEILHON CTENeHH
OTKa3aTbCsl OT 3KCMEPHMEHTAJBLHLIX HCCJAeJOBAHHA /51 IPOBEPKH
CBOHX TeoperHyeckux runorte3. [locraHoBka Takux Hce/eloBaHHil He
Mor/a OBITh MOHATA HH €ro KoJJeraMH 1o akaJleMHH, HH TeM Goaee
BJAHATEIbHBIMH MOKPOBHTeNsIMH HayKH, OH BpeMsi OT BPEMEHH MNpes-
NPHHHMAJ HEKOTOpbhle TaKOro pojad HecJeloBaHHs; B OTYeTe 3a
1756 r. on nucan: «MexKay pasHbIMH XHMHUYECKHMH ONBITAMH, KOTO-
pbiX AypHaa Ha 13 Jaucrax, AeaaHbl ONbITBE B 3allaBJeHHBIX Ha-
KPEnKo CTeK/JSIHHLIX COCYyAaX, 4TOOBl HcCael0BaTh, NMPHOLIBAET JIH
BeC METaJJIOB OT YHCTOro Kapy; OHBIMH ONBITAMH HALLIOCh, 4YTO
caaBioro PoGepra DBomnsaa muenne noxuo, u6o 06e3 mnponylieHust
BHEIIHEr0 BO3/yXa BeCc COMIKEHHOTO MeTa/1a ocTaeTca B O/IHOM
mepe»,

JTomonocos M. B. [Moan. cobp. cou., t. IIl. M.—J1, c. 383.

1
2 Tam e, 1. [, c. 399.
3 Tam Xe, T. X, ¢. 392
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Buinonuas necaenopanus B Xumuueckoit 1aGoparopun, M. B. Jlg-
MOHOCOB H300pes1 H CKOHCTPYHPOBAJ HECKOJbKO NPHOOPOB, B TOM
uHcJIe TOUMJIO /15t MCNLITAHUT MATEPHATOB HAa TBEPAOCTb, BHCKOAH-
merp u ap. Kpome Toro, on paspaboran peuentypnl HECKOJILKHX MH-
HepaJbHbIX KPAacoK, BBO3HBIIHXCA B TO BpeMsi B Poccuio, a takxe
CrocoOBl MOJYYeHHA OKPALIEHHBIX B pas3/HYHLIE ILBeTA CTEKOJ /1
CO3MaHMA  3aJlyMaHHbLIX MM MO3aHYHBIX KapTHH. Bnocaea¢tsun
(1753) M. B. Jlomonocos nocrpons (pabpuKy /st H3FOTOBIAEHHS
CTEKJSIHHBIX HM3JEJHIl H OKpameHHBIX CTEeKOJ, H3 KOTOpPLIX Obljlo
C03/1aHO HECKOJIBKO MO3aHYHbIX KaPTHH. |

B 1752 r. B Xumnueckoit adopatopun M. B. JlomoHocos unTtadn
HECKOJBKHM CTyleHTaM AKaJeMHYecKoro YHHBEPCHTETa Kypc (H3n-
yeckoil xumuu. CoxXpaHHJICs KOHCITEKT 3TOTO Kypca M OTJe/bHblE ero
(hparmMenThl.

Hcenenosanns M. B. Jlomonocosa Jajeko onepein/n cBoe Bpe-
M. OH nocTaBua M PEIHJ HECKOJbKO BarKHEMHX npobJeM, 3aHH-
MaBIIHX nMepedoBbiX yuenslx koHua XVIII u nauvana XIX B, C Goab-
IIHM na(ocoM OH H3J0MXKHJ OCHOBBEI CTeCTBEHHOHAYUHOTO MHPOBO3-
3peHHst u chopmMyaHpOBaJ 3ajJauH XMMHH (B YacTHOCTH, B 3HaMeHH-
ToM «Cyi0Be 0 Mo/b3e XIUMHH» ).

[To nunnuatuse M. B. Jlomonocosa B 1755 r. 6Ll ocHOBaH
MocKoBCKHII YHHBEpPCHTET — cTapeliliee Briciiee yueOHoe 3aBee-
HHE CTPaHbl, HOCSIILEe HMS CBOETO BeaHukoro ocHosatensi. Poab Moc-
KOBCKOTO YHHBEPCHTETa B Pa3BHTHH HAyKH H oOpasosanun B Poccun
HEBO3MOXKHO niepeoltteHnTs. M. B. JlomonocoB Gbi1 nepeLIM KpyIiHeil-
UIHM YUeHbIM ()JIOTHCTHYECKOTO NepHO/a, B HAYYHOH 1edATe]bHOCTH
KOTOPOTO OTHeTJIHBO OTPa3WJICs HauaBUIMIICs KPH3UC TeopHH .lo-
ructona. Takum oGpasom, M. B. Jlomonocosa ciaeayer cuutaTh npo-
BO3BECTHHKOM MNpPHOJHIKABILEHCA «XHMHUECKOI DPeBOIOLNI».

XMMHSA B 3ANAQHOW EBPOMNE B CEPEAMHE XVIII B.

Taxk xe xax u B Poccnn, B crpanax 3anaauoit Esponet B XVIII 8.
MHTEHCHBHO BeJH TOHCKH NO0JIe3HBIX HCKOMAeMbIX, KOTOpPLIE MOTJH
Obl CAYKHTb CBIpbeM JISi NPOMBILIEHHOM nepepabotkn. B cBfA3m ¢
3TuM 00JblUOe 3HAYeHHe MNpHOOpeTH Kak XHMHKO-aHAJHTHUYECKHE
HCC/JIeIOBAHHA, TAK H XHMHKO-TeXHHYECKHe pPaboThi.

Onanum u3 BuAHLIX XHMHKOB cepeanubl XVIII B. 6611 A. C. Mapr-
rpagp (1709—1782), no ob6pasosanuio Bpauy. OH HECKOJALKO panee
M. B. JlomonocoBa yunaca y H. ®. T'enkeas B8 Ppeitbepre n cran
(hJIOTHCTHKOM-ZOKTpHHEepoM. EMy npunagiexar, B HaCTHOCTH, HCCae-
JLOBAHHA 10 paspaboTke MeTon0B noayuenns gocedopa n hocdopHoii
kueqaotel. Cxkuras docedop, A. Maprrpad noayuun dochopiyio Kue-
Jdot1y. KoncratnpoBas, 4To Macca KHCJIOTB GOJbIIE MAcCChl HCXOJI-
Horo ¢docdopa, A, Maprrpad obbsicHua 3TOT npuBec norepeit hao-
rucrona ¢ochopom. A ¢JOrHCTOH, 110 €ro MHeHHIO, 06/1aAa’] OTpH-
nateabHoit maccoit. A. Maprrpad noayuua coeausenune docdopa c
cepoil H ycoBepLIEHCTBOBAJ crnocob npuroTosaenus Gpochopa U3 MOYH.
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B mnpouecce BLIMOJHEHHA XHMHKO-TEXHHYECKHX HCCJAeL0BaHHM
A. Maprrpad ycraHoBHJ pas/iuuHe MeXKAY TMHHO3€MOM H Marie-
3Heil, CYUHTABUIHMHCA B TO BpeMsl Pa3HOBHIHOCTSIMH OAHOTO H TOTO
e muHepana., OH Hawes Tak:Ke, YTO THIC COCTOMT H3 H3BECTH, cep-
HOM KHCJOTH M Boabl. Oca)cJias LIeJoYyaMH H3 KHCJBIX PacTBOPOB
HekoTopuie MeTasanl, A. Maprrpad oOHapyuJa, 4TO B HEKOTOPHIX
caydasix H3OLITOK wiegoun pactBopser obpasosasmuiicsa ocanok. On
MOJYYH/I BHEpPBEIE KEJITYIO KPOBAHYIO COJIb H LHAHH KaJHs, paspa-
foras crnocob M3BJeueHHS caxapa H3 CBeKJbl H JAPYrHX C€axapoco-
oep:auiuxcsi pacrennii cepepa (1747).

Eme Goaburyio H3BecTHocTh npuoGpes Gaarogaps cBOHM Hecie-
AoBaHHAM ¥ JuTepaTyphoit aesteabHoctn I1. JK. Make (1718—1784).
Counnenns Il. Make «nemenTsl XHMHH» (ABa Toma 1749—1751) n
«XHMHYECKHIT caoBapb» (1766) noayuyusiH IIHPOKYIO H3BECTHOCTD.
Teopernueckne BO33peHHd ero UeAHKOM Ga3HPOBA/IHCh HA TEOPHH
daorucrona. Ilybankys cTaTbH NoO PasaHYHLIM XHMHYECKHM H XH-
MHKO-TeXHHUYeCKHM Bompocawm, IT. Make Bcioly nojguepkupasa ocoboe
3HaYeHue TeopHH (PJIOTHCTOHA H CTPACTHO BLICTYNAJ B NOJJIEPKKY
3TOI TEOPHH NMPOTHB €CTECTBOHCNBITATENEH, BLICKA3LIBABIINX COMHE-
HHS B ee CHpaBelJHBOCTH.

B xauecrtBe npumepa "nokTpuHHepcTBa Make-dJorHcTHKa npHBe-
aem obbsicuenne xumuka 'mtona ne Mopso (c. 68) o6 oTpnuaren-
Hoit macce (paorucrona: «[Ipusenem B paBHOBecHe Ha Becax 10X
BOJIO JiBa CBHHILOBBLIX 11apa, MpHOJH3HTEJbHO OJIHOTO Beca, 3aTeM
K OJIHOIl ualllKe BeCOB TOJBECHM KYyCOK npo6kH, npeamer GoJee Jer-
KHHA, yeMm BOJ1a; TOr/a 5Ta Yalllka co CBHHIOBBIM IIAPOM NOJHHMETCSH
BBEPX H Oyaer KaszaTbcs 0oJiee JIErKOi, HECMOTPsS Ha TO, YTO Bec ee,
oueBHAHO, yBesauunJcs. ITonoGHoe e NPOHCXOAHT TIPH TOPEHHH,
TOJILKO 3JleCh B3BelINBAHHE NPOHCXOAHT B BO3YXe; MeTalJ — COelH-
HEHHE MeTaJ/l/IHYecKOll H3BecTH ¢ (DJOTHCTOHOM -— Ka)Xercs Jerue
H3BECTH, TAK KAaK YAeJbHblii Bec (VIOPHCTOHA, TOYHO TaK e Kak H
npo6KH, Jerdye cpeibl, B KOTOPOH Mbl MPOH3BOAHM B3BELIHBaHHE» !,
I1. Make cuntan 370 06bACHEHHE JOCTOAHBIM YAHBJICHHS.

Cospemennuk Il. Make — I', @, Pysap (1705—1770), dapma-
eBT no oOGpasoBanuio, nprHoGpes H3BECTHOCTbL KaK TaJaHTJHBBI
npenojiasaresb XumHu. [1y6sanunele Jekunn ero cobupaan 60/blIYIO
ayauropuio. B uncie caymareneir T. Pysas 6wmau I1. Make, A. Jla-
syasse, XK. Ilpyer, H. Jle6an u aApyrie BHAHBE XHMHKH, a TaKkKe
H. Dunpo, K. Pycco. Mexny Tem uaeiinyio ocioBy T. Pyaasi Heab3s
CUHTATh MPOTPECCHBHOM, TAK KaK OHa lleJHKoM 0asHpoBaJach Ha Teo-
pun ¢uorucrona. T. Pysab npencrasun [lapuxKckoit akageMuu Hayx
JOKJAM O CYUIECTBOBAHHH KHCJBIX H HeHTPaJbHBIX coJjed.

Opuum #3 HauGosee BHAHBIX XHMHKOB 3TOro nepuoaa Gblj LiBes-
ckuit yuenslit T. ¥. Beprman (1735—1784). C 1767 r. on paGoraa
npopeccopoM XHMHH YNcaabCcKOro yHHBEpCHTETa H npHOGpe WHpo-

! Hur. no ki Puryposekuit H. A, Ouepx obwefi HeTopin XUMHH [0
Hauyana XIX B. M., 1969, c. 283.
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KYl0 H3BECTHOCTb CBOHMH XHMHKO-
AHAJNHTHYECKHMH  HCCJAe0BaHHsA-
mu. T. Beprmany npunamiexHT
3acsayra pa3paboTKH MeToJLOB Ka-
UeCTBEHHOTO aHalH3a «MOKPBIM»
nyreM. OH IIPeAJOKHI HECKOJIBKO
UACTHBEIX Peakunil i H3JI0XKHI yue-
HHE O peakTHBaX M cHCTeMaTHue-
CKOM  KauecTBEHHOM  aHaJH3e.
Ilpeasoxennsle HM peakiHH AJA
onpeeseHHs MelH, H3BecTH, Oa-
pHTA H HEKOTOPHIX KHCJIOT COXpa-
HHJIH CBOC 3HAYEHHE A0 CHX MNOp.
T. Beprman paspabortan Metox
anaanza CHAHKATHBIX MHHEpaJoB,
MepeBo/s HX B PacTBOP CIJaBJje-
HHEM € TIOTALIOM B cepeOpaHOM
turae. On sannMancs Takzxke ana-
JH30M MHHEPAJbHBLIX BOJ H Npel-
TopGepn Yaap Gepeman (1735—1784) JIOKHJ METOJ, onpeaesiecHHs B HHX
YIJIeKHCNOro rasa.

Hcrtopuueckoe snayenne nonyuniau uccienosanns 1. Beprmanom
npoSaemMpl XHMHYECKoro cpoactsBa. IIpHunHY cpoacTBa oH BHAET B
CHJE  NPHTHMAKCHUS  MEXLY B3aUMOAeHCTBYIOILMMH  YACTHILAMM.
CpoacTBO KHCJIOT K LIEJ04aM OH OlEHHBAaJ KOJHYECTBOM (3KBHBA-
JEHTOM) BeulecTB, CBA3LIBAOWMX Apyr apyra. T. Beprman ony6au-
KoBaJa Oonbiine tabanubl cpoacrsa, nanogodme rabann HKoddpya
(c. 42).

Cpean apyrux XuMHKOB BTOpoil nogosnust XVIII B. ynomsaHem
A. ®. Kponwreara (1722—1765), noJyuuBLIEr0 H3BECTHOCTb TaK-
JKE CBOMMH XHMHKO-aHaJHTHYeCKHMH HccaepoBannsmu. A, Kpow-
WITEAT BBeJ B [PAKTHKY aHaaH3a nasibhyio Tpyoky. B 1751 r. on
OTKDPBLT B K0Oa/abTOBOI 3eMJe HOBBI MeTa/lsl — HHKelb.

M3 sroro Becbma Gersioro 0030pa CTAHOBHTCH QUYEBHIHBIM, HYTO
B cepeanne XVIII B. B XuMHH Hauaacs HHTEHCHBHBI POLECC HAKOIM-
JeHlsi SKCHepHMeHTaJbHOro Matepuasia, npexie Bcero B o6J4acTH
H3VUEHHS] CcOCTaBa CoJeil, MHHEPAJIOB W pyj. MHorHe XHMHKH, Kpome
TOTO, 3aHHMAJHCh XHMHKO-TEXHHYECKHMH BONpPOCAMH, YYdaCTBOBAJIH
B OPraHH3d1MH HOBBIX NPOH3BOJACTB H B pa3paboTke nyTell HCIOJb-
30BAHHSI HOBBIX BH/OB NPHPOJHOTO CLIPbS.

Bo sropoit noaosuue XVIII B. O6bII0 M31aHO HECKOILKO PYKO-
BOJCTB M YyueOGHBLIX nocOOMil 10 XMMHM, HaYUHO-MONYJSAPHBLIX H371a-
HHIT, a Takme MoHorpaduil no Bonpocam CJAaBHBIM 00pPa3oM XHMH-
YeCcKOro aHaJsu3a.




NMHEBMATHYECKAS XHMHA

Bo mropoit nonosuse XVIII B. Go/blloe 3HaueHHe B PA3BHTHH
XHMHH TOJYYHJIO0 Hec/leloBaHHe ra3os, BBULRJSIOUINXCSA NPH pasio-
KEHHH Pas3JHuHBIX BEILEecTB,

o sropoil noaosuusl XVIII B. K H3yuenHio npHpoAbl ras’oB He
NposiBsiioch ocoboro uHTepeca. B mocaeanne AecsiTHIETHS N0J0-
JKeHHe H3MEHHA0Ch U OblI0 OTKPBLITO HECKOJIbKO HOBLIX, HEH3BECTHLIX
JlO TeX Mop rasos.

[Tonyuenne oTieILHBIX T430B H H3YYEHHE HX CBOIICTB CTAJNO BO3-
MOMKHBIM B pe3yJbTaTe H300peTeHHs NHEBMATHUECKON BalHbl, T. €.
npubopa Adst noayuenuss H cobupadusi razos. Takas sauua OGoLia
npeanoxena C. leiicom (1667—1761), cBAIEHHHKOM, €CTECTBO-
Henbitaresem-ao6utesnem. CBol NHEBMATHYECKYIO BalHy, B KOTO-
poii renepaTtop rasa Obla otaenen or npuemuuxa, C. Ieitic npame-
HHUJ 15t ¢6opa rasos, BLUIE/ISIOUIHXCS NIPH CYXOll neperonke aepesa.

IlepBoim xuMuHKOM-iHeBMaTHKOM ! Obl1 anrandanun  Jlx. Bask
(1728—1799). On Obl1 BpayoM, H nepBbie €ro HCCJAeA0BaHHA CTOAIH
B CBA3H ¢ MeLHuHHcKHMH npobaemamu. B 1756 r. on cran npodec-
copom yuuBepcurtera B ['sasro, a uepes 10 Jer nepeien B IauH-
Oyprekuit yuusepeuter. Jloxtopckyio paborty [lx. Bask nocssTHa
paspaboTKe pelenTta npenapara, pacTBOPSIOUIETO KAMHH B MOYEBOM
nyssipe. Jlas sTofl 1ean B Te BpeMeHa NPHMEHSIH eIKHe [IeJOYH.
Muest B BHAY cMmsarunth Aeiictsue wienoun, [k, Bask npuerynua k
HU3VUEHHIO NPHUYHHBL €IKOCTH llesovell, oObscHAeMOH HaaMuHeM B
HHX apHCTOTeNeBCKoro «orna». OcylecTBHB Nepexo/ 0T MATKOI iie-
Joun K eakoii — or xapOoHaTa
Kadbltist K efkofl nasectn, Jlx.
Bask yGennacs, uto npu npoxaimu-
BAHHH H3BECTHAKA K HEeMY He TOJb-
KO NpHCoeAHHsieTes Kakoe-1nbo
BellecTBO («oroub»), Ho, Haobo-
poT, NPOHCXOAHT BhlAeIeHe 60/b-
HIOTO KOJHYECTBA «BO3JyXa». ITOT
«BO3AYX», CBA3AHHLIT Han (HKCH-
poBanHblil B uasectuake, [z basx
I Ha3Bal «pHKCHPYeMbIM BO3MY-
XOM», MOCKOJILKY K TOMY IKe OH
JeTKO  MOTJoNaJcs e4Kod H3Be-
crblio. OnbITE ¢ Mariesneil BNojaHe
NOATBEPANAN TOT Ke BuiBoA. Oka-
3a/10Ch, 4TO «(pHKCHPYeMBIil BO3-
AYX» BhULIEJSICTCsl TaK:Ke H3 H3Be-
CTHSIKA M MarHesun npu jaedcTBHH
kucaor. [loawvaysics secamu, JLax.
Bask ycranosui nortepio B Bece

1 OT rpedeckoro CJoBa TIVEDPHO —
ras, 1yx, AyHOBCHIHE. Howcosedp Lazx (1728—1799)
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H3BECTH [0C/1e BblAedenns rasa. PeayanTaTbl 3THX HCC/AeL0BaHHIT
Jx. Baska naxoauauce B nporHeopeunu ¢ (IOrHCTHUECKHMH BO3-
3PEHHSIMH, H J10JT0e BPeMsl HX OTBeprasH MHorne yuensie. JIx. Basky
NPHHALICKNT TAaKKe OTKPLITHE CKPBITOH Temj1oTH niaasireHus. OH
VCTAHOBILI, YTO CMeCh BOJLI KOMHATHOH TeMmepaTtypnl H Jbjla He
HMEET, KaK MOMXKHO GbIIO OKHA4Tb, CPelHEN TeMuepaTypbl, a coxpa-
HSCT TeMOEPATYpy Jb/a, IOKa OH He pacTaer.

[Tuesmarnueckue neeaenoannsa k. bBaska sckope Obloiu 3Havu-
Te/IbHO PAacCIIHPEHBl €ro COOTEYeCTBEHHHUKAMH H XUMHKaMH JPYTHX
crpat. Anrawmicknit yuennit I'. Kasennum (1731—1810) 6ot camo-
VuKoil, Ho Gaarozapsi ynopHOMY, CHCTEMATHY€CKOMY TPYAy OH He
TO/ILKO YCBOHJ/I OCHOBBI HAYKH, HO CMOT MOJAY4YHTh Ba:KHBIE JJIA HAYKH
pesyapratil. I'. Kasenani opranusoras coOGCTBEHHYIO JabopaToOpHio
H oxny, Ge3 acCHCTEHTOB BHINOJAHAJA CBOH HecdedoBaHusd. OH Obla
(JIOTHCTHKOM 1 BCe CBOH Pe3y bTaThl OOBACHAI ¢ NO3HIHI TeopHH
¢rorucTona.

[leppas u3s onyoankopaunelx I'. Kaseuauiuem pador Obl1a Noces-
L1eHa pasaHyYHbBIM BHJAM <«HCKyCCTBEHHOTO Bosjayxa». Ilom «uckye-
cTBeHHBIM Bo3ayxom» I'. KaBenanun noHumasa «BCAKHIT BHJL BO3LyXa,
KOTOPBI COMCPZKHTCA B BelllecTBaX B HEYNpyrom (cBA3aHHOM) cocTod-
HHI H MOXKeT ObITh H3 HHX BBIAENeH», HanpuMep Bogopon. I'. Kasen-
JAUL TI0JIYUHTT BOJOPOJL eHCTBHEM KHCJIOT HA METaJJibl H OOBSICHH/I
o0pa30oBaHHe BOJ0DOA Pa3/ioKEHHEM MeTaJ/a, T. e. PHHAA BOJ0-
pol B kauecrse uiorucrona. 3a 20 ser go storo M. B. Jlomonocos
npumwen K Takomy ke BuiBoay. Heobwoiuaiinas serkocth Boaopoja
Ka3asach BMNOJHE COOTBETCTBYIOLICH KOHIleNiHH 00 OTpHLATe]bHOM
Mmacce aorucrona. Mayuas csoiictsa ¢ropwouero soszayxa», I'. Kapen-
onu o0HApyKHI, YTO OH HMeeT Bec. Bapecus kondy, comepikainyio
KHCJIOTY H MeTasJ1, A0 H HOC/e BbAeJeHHs BOAOPOAA H ONpeNesHB
ob6bem BbIAEJHBIUIErocs rasa, YYeHBIH HalleJ €ero ILIOTHOCTD,
okasasuyiocst pasHoil 0,09, TosTomy emy NpHILIOCE OTKa3aThCH OT
3aKJI0YeHHA, YTO (PJIOTHCTOH — 3TO YHCTBIH BOAOPOJ, H NPHHATH,
4TO BOJOPOJ BbLIJle/IfeTCH MPH PEeakiHH B COYETAHHH € BOAAHBIM
napoM. Bee ke 3TOT BBIBOA GBI BCTpEeueH € BOCTOPTOM XHMHKAMH-
(JIOrHCTHKAMH, JaBHO CTPEMHBIIHMHCS MNOJYYHTb CBOOOAHLIH (.10-
THCTOH.

I'. KaBenaniu ucesenoBas M JAPYroil BHA «HCKYCCTBEHHOTO BO3-
ayxa» — «(ukcupyembiit Bo3ayx» x. Baska. Ero nnotHocts oka-
3asace pasHoit 1,57 (nmo Bo3ayxy). DBwi1 ncecienosan Taxkke
BO31yX, oOpasyiomuiica npu Gpomenun. 3acayroii I'. Kapenauwa
HAJ0 MPH3HATH OnpejejeHHe HEKOTOPBIX (H3HYECKHX NOCTOSHHBIX,
YTO BIEpPBble N03BOJIHJI0 00BEKTHBHO OTJHYATHL rasdbl APYr OT Apyra.

B 1783 r. I'. Kasenaunw ony6aukosaa paborty «O nosom ssano-
MeTpe» — npHOOpe AJs aHaJH3a BO3AyXa'!, ¢ MOMOUILIO KOTOPOro
€bI7I0 OTBEPTHYTO MHEHHe O pasjIHuuy cocTaBa Bosayxa, oTobpaH-
#oro B pasHeiXx Mecrtax (Ha rope, B Jecy u T. 1.). Cocras B03-

! Ot rpedeckoro cJ0Ba €3BIHOMETP» — ONpelefinTeab 100POTIOCTH BO3ayXa.
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AyXa BCIOLY oOKasaJjcd OAHHAKO-
oM. I'. KaBenanw — oaunn us yua-
CTHHKOB OTKpLITHA asora. Eule B
1772 r. OH NOJYYHJ 3TOT Tas, Ha-
3BAHHLI HM «(QJIOrHCTHPOBAHHBIM
Boaayxom». Oanako on He ony6au-
KoBaJa coobuiennst o0 3TOM H NMpH-
OpHTET OTKPHITHA a30Ta Gopmaib-
Ho npunaaaexur A. Pyrepdopay
(1749—1819) — yuennky x. bns-
Ka, ONMHcaBLieMy B AHCCEpPTaliH
cBoiicTBa «(pHKCHpVeMoro MedHTH-
yeckoro Bosayxa». Ho I'. Kagen-
OHII noApoOHO H3YYHJ CBOCTBA
a30Ta, TaK ke KaK i «OrHeHHOro
sosayxa», orkpuitoro K. Ileese.
I'. Kasenauur uayuua taxxe cBoii-
CTBa OKCHIOB a30Ta M HCNOJAb30-
BaJ cnocoOHOCTh OKCHAAa as3oTa
(IT) mpu oKHCAEHNH NPHCOCAHHATD
KHCJIOPOL A1 aHaiu3a BO3JAVXa.
Bee 310 1 6bL10 ONHCAHO B cTAThe
«O HOBOM 3IBAHOMETpES,

/Kenass BBIACHHTB  NPHUHHY

yMeHblIeHHs o0keMa BO3JyXxa NpH
¢OrHCTHPOBAHUH (MPH TOPEHHH B
HEM), OH TMPHTOTOBHJ CMechb H3
ropiodero (Bopopona) u «ieduao-
PHCTHPOBAHHOTO BO3/AyXa» (KHCJHO-
pozxa) B AJuHHOil TpyOGKe M ¢ 10-
MOLULIO 3NEKTPHYECKOH HCKPBI 101-
xKer cmech. B pesyanTarte B3pbiBa
Obl;la  ToJydeHa 4HcTad Boja. Fenpu Kasenduw (1731—1810)
I Kapengnm oOBSICHHA  3TOT
pesvabTar TeM, uTo npH dao-
THCTHPOBAHHH BO3AyXa (OTHATHA KHcjaopoaa) oOpasyercs Boaa.
IToitasice ©Bs3aTh «(WIOCHCTHPOBAHHBIH BO3AVX» (a30T), VUYeHBIH
noasepr oforalleHHblil KHCJ0POAOM BO3AYX AefCTBHIO 3/JEKTpHYe-
ckux paspsnos. OGpasyiouinecs NpH 3TOM OKCHILI a30Ta [or/joua-
JIHCb 111eJ104bI0.

Takum nyrem I'. Kasenaumy yaajoch OKHCJIHTh Becb asoT,
H TOJbKO HebOJbWIOH mNy3bipek BO3AyXa, ocrasuuiica B TpyoOKe,
He noanasajcs AeHCTBHIO 3JeKTpHUeCcKHX paspsiioB. Bmocaemctsun,
B koHue XIX R., OBLIO YCTAaHOBJIEHO, UTO 3TOT TIY3BIPpEK BO3JyXa
npencTtasiaser coboll aproH.

Ilo xonua csonx aueit I'. Kasenaumw ocragcs BepHbIM TEOPHH
¢orucToHa, U, HECMOTPSA HA TO YTO MHOTHE ero COGCTBEHHDIE OIbITHI
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NPOTHBOPEYH/IH 3TOIl TEOPHH, OH NPEANOYHTA MONL30BATLCH €10 NPH
00bACHEHHSIX.

Cospemennnk I'. KaBenanma — aurauiicKnii yueHoli-106HTe b
M. Mpuceraeit (1733—1804) nmoayumna Teosornueckoe ob6pasoBanune,
H3Y4YHJ MHOPO A3BIKOB, OblJ CBSILLEHHHKOM OLHOH H3 CEKT, B CBODOMI-
HOE BpPCMs 3aHHMAaJCH HaY4YHLIMH HCCJAeJOBaHHaAMH, 3a cBoe nony-
JSAPHOE COUMHEHHE MO HCTOPHH 3JeKTpHYecTBa on Obla1 u3bpan ume-
nom Kopoaesckoro obuiecta. Byayun JuTepaTypHbBIM ceKperapem
y Ooratoro apucrokpara, jopaa llleaw6opna, [Ix. Ipuctaeil smecte
¢ HUM coBepluns nyrteurectsne B [lapui, rjie mo3HakoMHJICsH ¢ MHO-
rEMH (PaHIYBCKHMH XHMHKaMH, B TOM uncie g ¢ A, Jlasyasne.

JLK. ITpuctaeil sauumancs puiaocopeknvmu npodaeMamu, HO OAHO
BpeMs LEJIHKOM [ePeKJIoun/Ics Ha nHeBMaTHyeckue onbithl: OH Obla
JeATeJIbHBIM 4IeHOM OHOro M3 Hayunpix obuects — Jlynnoro
obutectsa Jiobuteqeit nayku., C OonblIHM COUYBCTBHEM OH OTHO-
CHJICS K (ppaHIly3CKOil peBOJIOIHH H €e HedaM, 3a 4TO NOJBeprcs
FOHEHHSIM H Obly1 NPHHYZK/IEH 3MHTPHPOBATHL B AMEpPHKY, T/e H 1po-
BeJ NOCJAeHHE TOALI KH3HH.

B obaactn nuesmarnueckoit xumuu JIk. Ilpucraeio npnnanne-
AKHT TPEKJAC BCEro YCOBEPLICHCTBOBAHHE NMHEBMATHUYECKOH BaHHbI
C. leitaca. On 3aMenn B npueMHHKe rasa (BaHHbl) BOLY PTYTbIO H
NOJYUYHJ TEM CaMbIM BO3MOMKHOCTh COGHPATL JIETKOPACTBOPHMbBIE
B BOJIE Ta3bl — aMMHAaK, XJ10DOBOAOPOL H AP.

B 1767 r. Jl:k. I1puctieit uayuns cenuTpsnblit ras — oKCHA a3o-
ta (II) mw ¢ ero nomouwlo, kak u I'. Kasenauur, nponssoann
aHaausbl Bo3ayxa B 3sanomerpe. [lobasass oxkewa asora (I1) k
BO3/yXYy H norjouias Hienoubio obpasosapuniics okceu/l azora (IV),
Jlx. Tlpucraeit obuapysxni, uto
1’)6'[)[.‘_\] B3ATOro JUJ1d OneTta BO3-
ayxa yMenbiuaercst na '/s u Bo3-
AVX CTAHOBHTCS  HENpPHIOAHBIM
st TOpeHns W AbIXAHHS. ,"—I}'K.
[Tpuctaeit oGHapyxuI Takoe e
VMCHLILICHHC obbeva 15[13,11\')(8
MpPH CHKHTAHHH B HEM TOPIOYHX
BElLecTB H KaJblUHHAUHH MeTaJ-
A0B. I1pn 3T0M B OT/AENBLHBIX ONbI-
Tax oH o0HapyXua obpasoBanue
«pukcHpyemoro Bozayxa» Jlxk.
busiska, Kotopulil vianaiacs pacrt-
BOPEHHEM B H3BECTKOBOIl BOIe.
B npouecce atnx onvitos K.
Ilpucraeit caenan kpynnoe or-
I\'I'ILITHL‘. O[l U()IIE!]'}:\ ACHJT, MTO BO3-
AYX 10CJe Cropatig B Hem ropio-
UHX TeJ, HeNPHTOAHBLIH A4 Abl-
XaHHsl, BHOBb NpHoOpeTaeT CBOH-
Hwcoaedh [Hpucraei (1733—1804) c¢TBa O0OBIMHOrO BO3AYXa, €CIH




NOMECTHTh B HEM Ha HekKoTopoe Bpems pacrenume (1771). Bekope
nociae storo otkpeita Jlxk. [lpuctaeii, aeficTBys CeqHTPAHBIM
BO3[YXOM Ha BJaKHble KeJe3Hble OMIIKH, [OJYYHI OKCHI
asora.

Hau6onee kpynHoe orkpuiTHe Obl1o cienano . Ilpucraeem
1 asrycra 1774 r. HarpeBas okcua pTyTH B npoOHpKe € MOMOLILIO
3a)KUratesabHOl JHH3BL, OH MOJYYHJ ras, B KOTOPOM cBeua ropeJa
Gosee sIpKo, yeM B OOLIYHOM BO3/lYyXe, a TJelllas JYYHHKa fPKO
BenbixuBaaa. CMellnBast HOBBI ra3, Ha3BaHHBI «1ed 1OTHCTHPOBAH-
HbIM BO3J1yXoMm», ¢ okcuaom asora (II) on moayuna opaumesoro
useta ras, oOHAPYXKHB JIPH 3TOM, 4TO 06bEM CMeCH YMeHbIIHJCH.

OHako 3a JBA rofa nepei 3THM KHCJ0POA ObL1 OTKPBLIT IIBEA-
ckum xumukom K. Illeene um mnassau «orienHslM Bo3ayxom». Ho
K. [lleene ne mor cpasy ony0aHKoBaTh cOOOUIEHHE O CBOEM OTKpPLI-
tun. B 1775 r. ¢ppannysckuit xumuk A. JlaByasbe Takime caMmocTos-
TEJbLHO OTKPLI KHCJAOPOJ. B ¢BA3H ¢ 01HOBPEMEHHOCTLIO 3TOTO BaXK-
HOrO OTKPBITHSL BO3HHK CIOP O TIPHOPUTETE, NPOJLOIKAIOUIHIICH H B
HAllH JHH. :

Caenyer ormetnth, uto npejacrasiaenns x. Ilpucraes o kucao-
pone ObliH HeonpejeneHHbIMH. Byayun QuiorncTukoM, oH mnogarad,
4TO BOCMJIAMEHEHHe TJeollell JYyYHHKH B HOBOM rase — sBJeHHe
YHCTO CJAY4YaHHOe, a TAKKe 4TO KHCJ0POL npejacrasaser coboi cMech
A430THOI KHCJAOTBI, 3eMaH 1 (aoructona. Toasko B 1786 r. o, Hako-
Hell, MPH3HAJ, YTO KHCJOPOJ — 3JeMeHTapHoe BELleCcTBO.

Jx. TlpHerselo NpHHAANEKHT H HECKOJBKO APYTHX OTKPBLITHIL
Taxk, peiictBHem cepHOIl KHCJOTBL HA NMOBAapPeHHYIO COJbL OH 1OJYUHJI
ra3o00pasHblil XJA0POBOAOPOA, a HATPEBAHHEM CMECH HallaTHIps ¢
H3BECTLI0O — AMMHAaK. DTH rasbl
eMy yaaJ0ch cobpaTh H HeCaeN0-
BarhL B CBOeHl NHeBMaTHYECKOH
BanHe ¢ prytbio. [Tosanee (1799)
OH TOJIVYHJ CepHHCTBI ras, a
6yayun yixe B AMepHKe — OKCHI
yraepoaa (II).

Ho camoii cmeptu Tk, [pu-
CTlell 0CTaBajcs BePHLIM TEOPHH
¢JorHCcTOHA H PEBHOCTHO BHICTY-
najs B ee 3allUTy, HECMOTPA Ha
OTKPBITHS  3M0XH  XHMHYECKOH
PEBOJIIOLHH, TOJHOCTLIO  ONpo-
Beprasline 3Ty TEOPHIO.

Cospemennnkom I'. Kasenau-
wa u Jix. ITpucraes 6ut1 msea-
cknit  yuenntit K. B. [eene
(1742—1786). C pannux Jer H
N0 KOHILA KH3HH oH paboran B
anreKax, NOCTOSAHHO COBepILUeHCT-
Bysfi nyTeM camoobpasoBaHHA Kapa Buaveeavs eeae (1742—1786)
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CBOM no3HanHA B obractn xumuM B fapmauun. Hayuwnas zesrens-
nocte K. lleese nporexana B TpyasbiXx yedosusx, Paforas y paz-
JAGHLIX BNAREALIEE ANTeK, O MOT JiHlib YPBIBKaAMH 3aHIIMATbCH
HaYUHEME HCCJICHOBAHIIAMH, KOTGPHE ¢ CAMOTg [a4aJa NPHHOCNHAN
Sorarcibnie naoas. Toabko B caMoM xonrte swuzny K. lleese craa
BAZJACALLECM anmrexi.

B 28 neruwem sozpacte K. lleeme nmosnaxomnacs ¢ T, beprua-
HOM, B MEXAY HMH YCTANOBHAHCE APYHECKHe B3alMOOTHOWIEHHS.
B 1775 r. K. llieesne Guit naGpan uienom CTOKroiLMCKON akaienny
nayx. C OAMHEZKOBH M YCHEXOM OH paforad Kax B obiacTn anainti-
ueckoll # dapmanentHdyeckofi, Tak H nueBmarnuecxoft xumun. Cbon
HCCAEIOBAHHST Ol onyGANKOBAA JAuie B 1777 I B KUHTE «XHMINMe-
CKIl TPAKTAT O BO3AYXE M OTHEe», KOTA& MHOTHe CAeSannsie HM
OTKpEITHA Oy yime enybaukosansl Apyramu. Oauaxe npuopirer
K. llieene Ba T4 OTKPHITHA He HORANEKHT COMNHEHIIQ.

B «Tpaxrare» K. lleese npemie 8Cero ORUCHBACT ORLIT «lipe-
Bpaigelns» BOAL B 3eM1I0 C 1e1bi0 GHPOBEPIBYTh TPaLILNOHHOR
MHENHe O BO3MOXHOCTH Takoro npeppawmenus. Ilpn nnuTteashom
KNMA9eIHK BOAL B crerasmiom cocyre K. lleene ofuapyxua B nef
3eMJ10 B BHAE XJonbes H aaacthinox. [Tocke timiareasHoro xuMuve-
CHOP'O aNadaK3a CTasq0 JACIO, YTO 3TH XJA0NLA H MAACTHHKH COCTONT 13
Kpesmuenofi 3eMaAn B HeGOALUIOrO KOJNHUECTBA H3BECTH — MPDEYK-
TOB DACTROPEUMA CTeKJ1a COCYAA, B KOTOPOM NPOM3BOAHUMAH OIbIT.

Hasee B «Tpaxkrares ONACANB ORNKWTLL HO ONDENENENHIO COCTABA
Bosfyxa, B 1772 r. K. Lleene ortxpuivi KuCIOPOA («orHenHwill BOZ-
ByX»}, AOAYUHI ero pazduudeiMi nytamiz. C noMOMbIO pasinuiby
CPEACTH Ol CBHA3LIBAT «OTHEHHBI BO3AYX», CORSPMAMHUICH B 0ObIY-
HOM BO3NRYXe, € Onpejenus, 4to ofveM oGLIYIIOrO BOZIYXA NIPH ITOM
yMennwaerca Ha f3—'/s, Takum ofpasom, K. lleeae noxasan, uto
BO3LYX COCTOHT «H3 YHPYrHX (IIOHEOB ABYX DOHOB®.

He menee anamenaresbny onpity K. Lieene B obnacty ananutu-
qeckoil 11 dapmauestHueckol xumuu. B 1769 r. on otippa smunvio
KHCAOTY Pa3jokKeneM TAPTPaTa Kajibldd, NOJIYHeHiiore u3 Biinioro
KaMhsa. IlpennonockuB, uTO MHOTHE PACTHTEALNLIE COKI TAKMeE
cogepar rucnota, K. llleene ofpaBarwisas coxu uasecThio, a 3a-
TeM AeficTRHEM CePHOH KHCAOTS BU LR 113 NOAVISHHBIX TPOIYKTOR
¥ucaothl B {784 r. on BHASIHI TAKHM NYTeM JHMOHHYIO, B 1785
sGrounyo 1 B 1786 — raazomylo kuchorsl. Eule pauee {1776)
AelcTsiesm asoTHOd KHCAOTH Ha caxap ol HOAYMIA CaNapHylo K-
a6ty (maspaung Osvio nano T. Beprmanom). B nanpieiimen, neene-
Oyst 37Y KHCAOTY, OH YCTAHOBH &€ HIASHTHYNOCTH ¢ 014BeIeBON
KHeJIoTofl, noayuentodl H2 ulasess.

Hefcrsys Ha OIHBKOBOE Mmacsio okcuaom csynuua, K. Iieene
fIONYHAI BABKYI0 MHAKOCTh GIARKOTO BKYCA, NOJYYHEIVIO B Aadb-
nefiizem Haspanue ranuepuua. Ov [HHITANCH OPCBPETHTH TANLEPIH
B CAXAp, HO NPW AcACTRHH 320THON KMCAOTH HOJAYUHT AHUHL HHARE-
JEBYI0 KHCTOTY,

IIprmeyareabnsl Taxke pannue pabotnl K. Uleese no noayue-
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HAW cAoMuEbX adupos. Ente s {770 r. oH mOAy4Ysmt a30THOKUCAHR
H COAANOKKRCAbH 2HPH, N03AHee — YKCYCHL 1 Ben3ofinstfi sdupotl.
Hayuas npobaemy of ckpaliupatomiem Hawade Sepanickoll 1asypy,
CH TIPHIEET K BLIBORY, WTO 9TA MATEPHR COCTOHT M3 KMCAOTHI, J&10-
eff ¢ NOTAUIOM KPHCTANAHMECKYIO COth {unanna xanug), B 1782 r.
OH NONyUlLt cBODOANYI0 CHNMABLHYIC Kucaory. Bcoe ot OTKpBITHA
xapakrepuzyor K. Hleeae xak 0aNOrc #3 OCHOBOHOJCIKHHKCB Opra-
HUYECKON XHMHL.

K. llleeme yerasoBsd, 9TO Keneio, Meib W DTYTh MOTyT GBITH
OKBCAEHBL B paziuunofl crenenn. Ou ACKAa3ad TaKKe, HTO MOJANG-
HenoBplfl Sieck # rpaduT, CYUHTABIUHECH B TO BPeMsi Da3HOBHANO-
CTbIO ORHOTO 1t TOFC XKe MUHepaia, B JefiCTanTebHOCTH CYHICCTRRHIO
pasmuuaoTes  AEpyr o7  apyra. Mcecaemys mumepas  Tysarcres
{K3J1bUNeBas CONb BOAL(PEAMOBON KHCHOTH}, OH Hawes, 4T0 ITOT
MHHEpan mpencTaBisier coGOH codeTaline H3BRCTH ¢ 0coboft KHedo-
roit. Tysrcrent B yecre K. Hleese Gui1 Hazpan mweeintTomM.

Hurepecuoe uccaespopanse 6110 puinotHenc K. lleeae taxme ¢
okciaom sapranua. JleitcTeueM coasuoli KHCAOTH O AOAYYRA
«ZeMIOTHCTHPOBANINYIOY COASHYIO KUCHOTY (XA0DP) H YCTAHOBHE, YTO
«MEepHAs MATHE3IHAY HEe HMEeT OTHOWRHHH K MArd{uio, & COHNepMHUT
ocoboe MeTaNHYecKoe Tes0, Ha3sRaikoe BROCASACTBEN MAHTAHOM.
B Poccun enie 8 cepenuse XVIIL B, pemMeciaennlKE-CTEKOALUIHKA
3a3biBaTH oKeund maprauna {1V} maunranecom {maprasen}.

K. Illeerre npuausagnemut 3zacayra uccaepoparns  docedopa.
Hayuan dapmaneBTHYECKUH OPERAPAT — 303Y OJiCHLEr0 pora, OH
Hawe/l B HeH 0COOVIO KHCJOTY, KOTODYIO M Hasead docdopiofi. Jra
pabota Omna smuaonuena cosmectuo ¢ M. Tanom {(1745--1818).
B cotpynenuecrse ¢ Hum K. llleene paspafotarn crnocof noaysenus
docdopa #3 KocTel MHUBOTHHX,

bBaecramue pesyastathl uceneposaunit K. llleeae we coorsercr-
BOB&.1M €r0 TeOpeTHHeCKuM Bo33penusm. Ou 6na ydexaentss ¢.ao-
FHCTHKOM H HMOCTOAHHO Npuberasn K QAOFACTHHECKHM OOBACHEHUAM
apaemiit, Onuako mdorouncnenunle orxkpeitHa K. lleene, cpenan-
Hble WM B Te4YeHHE KOPOTKOTO NPOMEXYTKA BpeMen# (oM ymep
44 netT), A0 CHX TOP YAUBIAOT XHMHKOB.

i3 npusenenuoro of30pa DeATETbHOCTH XUMHKOB-HHEBMATHKOS
CTAHOBUTCH CUSHHAHLIM, KAKHM OnicTpuiM SHiA IPOLECC HAKOMEeHHs
dartuveckoro mMarepuaaa B koktie XVIH g, B yoioBHAX rocnioactea
teopunt thaorgcrona, Hostie paunsie, NoAy4YENHBIE B 2TOT IEPHOL,
BCKOpE NPIBEIH ¥ NaJeHHI0 TeoPHH (WIOTHCTOHE H K HACTYNIEHMIO
SNOXH XHMHUECKON DeBOJIOLHA. . .



IJIABA VI.
XMMHYECKAS PEBONOUMS

®PAHLLY3CKAS BYPXYA3HAA PEBONOLMA M HAYKA

[Tepesopor B XHMMHH, CBSI3aHHBIT € HHCNIPOBEpKEHHEM TEOPHH
(arorucrona, mo BpeMeHH coBnaJ ¢ (GppaHily3ckoil OypiyasHoil peso-
Jioluneli. ToT (PakT, KOHEYHO, Heqb3sl CUHTATb CiayuailHbiM. XHMH-
yecKas PeBOJIONHS B 3HAUHTELHOI CTENeHH 0Kas3aach CJeICTBHEeM
COLHA/IBbHO-3KOHOMHYECKHX IlepeMeH W CABHIOB B YMCTBEHHOI JKH3HH
obutectpa. P. DHrelbe B CJACAYIOUMX CJI0BAX XapaKTepu3oBaJ 3TH
ABJeHns: «Benukne moau, koropble Bo (Ppanuun npocseuiann
FOJOBBLL /51 NpHOJMKAIOULEICS  PEBOJMIOUHH, CaMH  BLICTYIAIH
KpaiiHe peBOJIOUHOHHO. HHKaKHX BHEUIHHX ABTOPHTETOB KAKOrO-Gbl
TO HH ObIO pojla OHH He npHanaBaau. Peaurns, nonumanue rnpH-
ponbl, o0ULECTBO, FOCYLAPCTBEHHLIT cTpoll — Bee 3T0 OLIIO MOJABEpPT-
HyTO caMmoil Gecrnomaanoll KPHTHKE; BCe JIO/KHO ObII0 NPeacTarh
nepea cyjlom pasyma v au6Go onpaplaTth CBOe CylLlecTBOBaiie, Jn60
OTKa3aTbest OT Hero... Bce npemxuue opmbl oduiectsa n rocynap-
CTBA, BCe TPaJAHUHOHHLIE NpeACTaBJeHHa OLIIH NMPH3HAHBL HEpa3yM-
HBIMH H OTOPOIIEHL!, KaK cTapbiil XJ1aM; MHP 0 CHX TOP PYKOBOJCT-
BOBAJICST OJIHHMH TpeipaccyaKaMH, H BCe NMpOUIOe AOCTOHHO JHIIbL
COMAJEHHST M Mpe3peHus» !,

XumMHueckas peBoJIolnHs OAHOBPeMeHHO Obljia H 4acThbio Taybo-
KHX TMepeMeH R HayKe, Npex/ie Bcero B XUMHH H (H3HKe.

Mtuorue (paHily3cKie y4yeHbie NPHHSIH HENOCPeACTBEHHoe yuac-
THe B OOUIECTBEHHO-IOJHTHUECKON AEATEILHOCTH B 310Xy PEBOJIO-
unn (. Monx, J1. Kapuo, ®. ®ypkpya u ap.). [lo ux npeanoxe-
HuaM Obl1a mposeaena noanas pedopma oOpasoBaHusi B cTpane.
Yuupepcurersl jgopesontonnonnoin @panunn GespasienbHo HAXOAH-
JIHCh MO/l BJHAHHEM KAaTOJHUYECKOTO JYXOBEHCTBA, NpENnojaBalu B
HHX Mo yctapesiueil cucteme. Cpsi3ell YHHBEPCHTETOB C IPOMBILILIEH-
HOCTbIO CTpaHbl He cyuwectBoBano. [lapuikckas akagemus HayK H
ApYyrue Hayuyuble yuypemaenus OblIH Takxe (GaKTHYCCKH OTOPBAaHBI
oT xu3HH. B pesyabrare npeanoxennii yuennix Konsenrom B 1793 1.
Obl1a ojgo0peHa HOBasi CHCTEMa OPraHH3alMH  BbiCLIEd  MIKOJLL.
B 1794 r. Onuta yupemjena HopwmaabHaa wkoaa 1a oOyueHHst
HCKYCCTBY mpernioflapanus, oTkpbita [lonuTexnnmueckas wixkoaa 11
NOArOTOBKH TpaxKJAaHCKHX HHxenepoB. Bosumkan u apyrue cnenu-
anbhble yueOHole 3apenenus. Crapoiit Koposesckuit Gorannueckuit
can Ob11 npeobpazoBan B My3seil ectrecTBenHoil ueropun. briia ocHo-
Bana HaumonanbHasi KoHcepBaTopHsi (XpaWmaulile) HayK H peMe-
ceqa. Bee 3t meppl OblaiM HanpasiaeHbl Ha NpHOIMKEHHE HAVKH H
0o6pa3oBanns K 3anpocam KH3HH H MPOH3BOACTBA.

Inoxa Oyp:KyasHoii peBOJIOLHH 03HAMEHOBAJACh DACILBETOM
Hayku Bo @panunn. B kouune XVIII B. Bo ®panumu BLIABHHVIHCH

' Mapke K. u3ureasc &d. Cou, 1. 20, c. 16—17.
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MHOTHE TaJaHTJHBLIEe YUeHbIe
(K. Tarpanx, I'. Monx, H. Kap-
Ho, I1. Jlannac) u nnesga Bbl-
JAAaIHXCA XHMHKOB H OHOJIOTOB.
ABropuTeT (paHIy3CKOR HayKH
HAaCTOJBKO BO3pOC, UTO OTKPBITHA
H HOBbIE HayVyHbLIC MOJOMEHHH,
BBIABHHYTLIE II]JI]&I'IL[,_\'BCI\’I[MH yue-
HBIMIH, HNOAAEpPAHBAN MHOTHE
yueHnle Apyrux ctpad Esponwl.

A. . NABYA3bE

B passuTHH XHMHH B 310XV
¢panunysckoii 6ypiKyasHoii peBo-
JIOIHH BHAHEHLIAas POJib NpHHAN-
gaexur A, JI. Jlasyasve. Boinaio-
masicd  HayyHas J1esiTeJbHOCThb
3TOTO YHEHOTO co4eTanach ¢ TH-
NHUHBIMH ISl KpyIHHOro Oypikya
TeMHBIMH (HHAHCOBBIMHE oOnepa-
uuami. OOLlecTBEHHO-MOMHTHYE-
ckHe Baraaasl A. JlaByasbe Heslb3st Ha3BaTh MepeLoOBLIMH H COOTBET-
CTBYIOIIHMH ero HOBAaTOPCKOH HAaYUHOil AeATeJbHOCTH.

Auryaun Jlopan Jlasyasbe ponmics 26 asrycra 1743 r. Ou noay-
YHJI IOPHAHYECKoe 00pasoBaHHe, HO HHTEPECcOBaJICs eCTeCTBeHHBIMH
HayKkaMm#, ocoGeHHO XHMHell, 3aHHMaJICa Takxe H Jgurepatypoii. [To
OKoHYaHun yHuBepcutera A. JlaByasbe 0TKasaJjcsi OT IOPHIHYECKOI
Kapbepsl H COCPellOTOUHJ CBOe BHHMaHHe Ha paboTaXx B o6JacTH
ecrectBo3Hanus. OH COBepLIN/ HECKOJLKO MHHEPaJOrHueCKHX 3KC-
KypcHil, B XOIe KOTOPBIX HHTEPecoBascsl XHMHYECKHM COCTABOM
pAld MHHEPAJOB H BOJL IHTHEBLIX HCTOYHHKOB. :

B 1764 r. A. JlaBpyasbe npHus/1 y4actHe B KOHKypce, 00bsABJIEH-
HoM [Tapuxckoii akagemueil, Ha JyylIHil cnoco0 OCBEULEHHST YJHI.
ITpu paspaboTKe HOBBIX THIIOB CBETH/LHHKOB OH NMPOABHJ GOJbLIYIO
HACTOMYHBOCTb H MOJYYHJ 3040TYI0 Medaab. B 1768 r. A, Jlasyasbe
Obl1 H30paH aAbOHKTOM AKaaeMHH HAYK M OJHOBPEMEHHO CTal
nailmuKkom oTkyna rno c6opy xajoros ot nacenenus. [Tonyuas orpom-
Hble Gappllid, naimHKH OTKyna ObliH OKpyxKeHbl BceoOuieil HeHa-
BHCTBbIO Hapoaa. B 1771 r. od Keuusaca Ha podepn Goratoro oTkyil-
wHka — Aunne Mapuu I[loabs.

B 1775 r. A. JlaBya3be OblJl HA3HAYEH YIPAaBJSIOLIHM NOPOXOBHIM
H ceanTpsusiM aenom @pannun. On nepeexas B Apcenas  yCTPOHII
Ha coOcTBEeHHbIE CpelcTBa Xopolio o0opyloBaHHYIO JabopaTopiio.
3nech B TeueHHe 15 JeT OH BeJ HANpsKEHHLIE SKCOEPHMEHTAIbHbIE
HCCJIEIOBAHHA H NOCTOAHHO Y4YacTBOBAJ B Pa3/HYHBLIX YYeHLIX KO-
MHCCHSIX.

Hauapwasca B 1789 r. pepomounst otopana A. Jlasyaswe or
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Hay4Hoil paboTbl 10 XMMHH. B nepsble roibl peBoOJIOIHH OH 3aHH-
MaJcst 3KOHOMHYECKHMH npobjeMamu, Oblil 4IEHOM KOMHCCHH TI0
MepaM M BecaM, KOMHCCAPOM HAallHOHAJLHOro KasHnauefictsa u T. 1.
K pesomonnn ou BcKope CTajl OTHOCHTLCH OTPHILATENBLHO.

B 1792 r. u3-3a cBaseil ¢ posaaHcTaMu OH Obl1 OCBOOOKIEH OT
JOJMHOCTH YMPAaBJIAIOIIEro NMopoxoBeiM Aeqom. B mapre 1792 r.
pekperom Hauunonaabnoro coGpauus Obl1 JHKBHAHPOBAll OTKYIL
B asrycre 1793 r. Owia 3akpbita AkageMmus Hayk, 4 B oKkTadpe
Toro e roga KonBeHT npuuss pewenne o6 apecrte ObIBIINX OTKyN-
unkoB. ITocae caemereust 28 GBIBIIMX OTKYNUIMKOB, B TOM uHcjae H
A. JlaByaspe, OB INIPHIOBOPEHBl PEBOIOUHOHHBIM TpHOYHAJIOM
K Kasuu. 8 man 1794 r. JlaByasbe Obli THALOTHHHPOBAH.

Hexoropeie yuenwie (k. [lpucraeii, 1. Baargen, Jx. Yarr
H JIp.) ocnapusaji NPHOPHTET Psla ero KpynHuix oTkpuitiil. Cre-
IyeT, OAHAKO, OTMETHTb, YTO MPOAOJKAOULAACH M TOHbIHE JHCKYC-
CHsi BOKpYr HMeHH JlaByasbe HOCHT OypAya3HO-HAUMOHAJHCTHYE-
CKYI0 OKpacky.

KHCNOPOLOHAS TEOPWA TOPEHMA

Oanoii u3 nepsBeix nybGaukauuit A. JlaByasbe O6bl1 MeMmyap
«O npupone Boaw» (1769). PaGora Oblia nocssulena Bonpocy o
BO3MOJKHOCTH IpeBpalleHus BOABI B 3emai0. B teuenne 101 ans
A. JlaByaspe HarpesBajg BOAY B CTEKISIHHOM cCOCYJe <«MeJHKaH» H
oGnapyxua (kaxk u K. Uleene) oOpasoBanue B BoLe JHCTOYKOB
ceposaroit 3eman. B oranuune or K. Illeene A. Jlapyasne He mpous-
BOAHJ XHMHYECKOTO aHaJji3a 3TOH 3eMJH, HO NyTeM B3BellHBaHHS
COCYZla M BBICYLIEHHBLIX JIHCTOYKOB YCTAHOBHJ, UTO OHH [OJY4YaloTCA
B pe3yJbTaTe pacTBOPEHH: CTEK/a,

Pemns takum o6paszom Bonpoc, 3aHUMalouliili B To Bpems yue-
HbiX, A. JlaByasbe namerua uccaexosanne «O npupone Bosayxa.
H3yyns n npoananu3upopas AaHHbIE O MOMVIOUIEHHH BO3/lyXa B pas-
JUYHLIX XMMHUECKHX Npolleccax, OH COCTABMJ OGWIHPHBIT nJjaH He-

caenosannsi: «Onepauny, NOCPeJCTBOM KOTOPHIX, — THCaJ OH, —
MOYKHO J0OMTbCA CBA3BIBAHHA BO3JyXa, CYThb: POCT pacTeHuil, Abixa-
HHE KHBOTHBIX, TIPH HEKOTOPHIX 06CTOATEILCTBAX — OOKHI, HAKO-

Hell, HeKoTopble (ApyrHe) XHMHYecKHe peakuuu. §I mpusua’, uro
LOJKEH HAYAThL € 9THX 3KCIEepPHMeHTOB» L.

Bo Bropoit nonoune 1772 r. A. Jlagyasne yike GblJl 3aHAT OIbl-
TAMH C/KHIaHHsl PasJHYHBIX BeulecTs, npexjae scero docdopa. On
YCTAHQOBHJ, YTO AJA MNOJHOro cxurauna dochopa norpedno H0ab-
moe Koamyectso Bo3dayxa. ObObscHenne storo Qaxra, jaHioe HM,
6p10 ewe (aorncruueckuMm. Oanako Bckope oH npeiactapua Axa-
JEMHH HayK MeMYyap, B KOTOPOM MHCAJ: «. .. OTKPLLI, 4TO cepa npH
ropeHnH BOBCE HE TEpPAeT B Bece, 4, HANPOTHB, YBEJHUYHBAETCH, T. €.
H3 | dyHTa Cephl MOKHO MOJYYHTL 3HAYHTEILHO Godblue, yem | GyHT
KYNOPOCHOI KHCJOTHI... TO K€ camoe MOXKHO cKasarb o Qocdope;

U Uur. no kn: Joppman 5. I Jlasyasee, M., 1948, c. 95.



3TO yBeJHYeHHe MNPOHCXOAHT OJaroaaps rpoMaiHOMYy KOJHUECTBY
BO3/lyXa, KOTOPbIil cBA3bIBaercs npH ropennu»'. Hanee A. JlaByasbe
BBICKAa3bIBAET IPEANOJOKEHHE, YTO YBEJIHYEHHE Macchl MeTa 10B
IPH KaJblUHHALHH TaKXKe OOBACHAETCS] MNOIVIOLLEHHEM BO3yXa.

B caenyouem roay A. JlaByasbe nocTaBus HCCAEL0BaHus 10
KaJbUHHAIMH MeTa/L1oB. OH coolbllaeT Takxe O JAaJbHeHIIHX OTbl-
TaX 110 NOTVIOLLeHHIO BO3AYXA B Npoleccax ropeHls It BHICKasblBaeTcs
(moxa ewe He B KaTteropuueckoli gopme) o cyOcraHllnu, colepa-
uleiicss B BO3/lyXe M CBA3LIBAIONIENACH C TOPSALIHMH BelUleCTBaMH B
npouecce ropeuus. OnucbiBas ONLITH  KaJdbUHHAIMH MEeTaJJ0B,
A. JlaByasbe noaTBepaAus QakT MOTJIOUEHHS NPH 3TOM BO31yXa.

Il BcecTOpOHHEro HM3yueHHsi NPOLECCOB FOPeHHs M JeiicTBHA
Ha pasiHuHBe BeulecrBa Bbicokux Ttemnepatyp A. Jlasyasve mo-
CTPOMJI BOJBUIYIO 3a7KHrATEbHYIO MAIIHHY ¢ ABYMSA GOJbIIMMH JTHH-
3aMH, C NOMOILbIO KOTOPOIl NPOHM3BeJ C:KHUraHHe agamasa. Pe3syib-
TAaTBl BCEX 3THX HCCJIeJOBAHHI CTOAIH B TOJHOM NPOTHBOPEYHH C
Teopueit (uorucrona. A. JlaByasbe nmpHxoamJoch co0/101aTh Kpail-
HIOIO OCTOPOXKHOCTb B (hopMyaHpoBKax BeiBoaoB. Ho on mponosxaa
paboraTth 10 HaMeyeHHOMY IIaHy, Bce GoJsee u Gosee ylemaanch
B NOJIHOH HeOGOCHOBAHHOCTH Teopuu ¢iorucroHa. B 1774 r. A. Jla-
Byasbe HayasJ NpAMyl0 aTaky Ha 3Ty TeopHio. AHAIH3HPYSA De3y.lb-
TATLl CBOHX OIBITOB 110 CXKHIAHHIO PA3JIHYHLIX BELIECTB, OH BCKOpe
npHIIe] K BBIBOAY, YTO BO3JYX — HE NpOCTOe Teso, Kak AyMaJn yuye-
uete XVIII B., a cmech pasiauuHblXx no csoiicrBaMm rasos. Oana us
yacTeil cMecH nojajepxusaaa ropenne. OnbitHeiM nytem A, Jla-
Byasbe OTBEPT MPELNOJIOKeHHe, 4TO 3T0 «(HKCHPYEMBIT BO3AYyX»
Baska, naobopor, on yTBEprkaaJa, 4TO 3Ta 4acTb «Hanbosee yrobHa
JJ5 ABIXAHHA».

B sto Bpemsi (70-e rr.) oTKpBITHE KHCJIOpPOJA «HOCHJIOCH B BO3-
Ayxe» H crajo yxe HensbexubiM. [leficturensro, K. llleene oTkpeL1
kucaopon B 1772, a Jx. Ilpucraein — B 1774 rr. A. JlaByaswe He
cpasy mnpHIleJ K OTKPBITHIO KHcaopoaa. Msyuas KadbUHHALHIO
MeTal/l0B ¢ 06pa30BAHHEM <«H3BECTH», OH MoJaral, 4to «Hauboaee
NPHrOAHASl s ALIXAHHS» YacThb BO3AYyXa MOKeT ObiTh MoJyueHa
H3 MeTaJJIHUeCKOil «H3BeCTH», T. €. U3 OKCHIOB JHOOEIX MeTaJll10B.
Oanako ero nOMLITKH HE yBeHYa/lHCh YCMEXOM, H TOJbKO B HOsOpe
1774 r. (nocae ceupanus ¢ Hx. [Ipuctoieem) on mepewesn K onpitam
€ OKCHIOM PTYTH.

Srtu onbitkl A, JlaByasbe BhIMoAHHA AByMsa nyTamu. OH npoka-
JHBAJ OKCHA PTYTH C YIVIEM M TOJYUHJI <«(PUKCHPYEMBIH BO3AVX»
Baska, a Takse npocto HarpeBas oxkcuJ prytH. Iloayuyenuslii npu
3TOM a3 npejcras/ad, 10 ero MHeHHI0, HanboJiee YHCTYI0 HacTh BO3-
ayxa. A. JlaByasbe nmpulIes TakkKe K 3aKJIOUeHHI0, uTo «duKcipye-
MBIl BO3JLyX» mpejlcTaB/sieT coboii coelHHeHHe «YHCTOTO» BO31YXa
¢ yraeM. B ceoem, 10k1aae akaieMHH OH Ha3blBad «HanGojee uleTyio

I Jlapyaszse A, JI. Memyap o npupoje BellecTBd, COCAHHAIOUIErOCH ¢ Me-
Tanaamu. J1., 1929, ¢. 30—31.
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HACTH BOIAYXA» TAKHE «BECHME yROO0BALIXERMEBIMY» K WKHBHTE k-
HbIM BO3ZAYXOM»,

Bamunic susonu 6eln chopmyauposannl A, JlaByasoe B MeMy-
ape «OnulTol 18 guxaHdeM xusotusix»: 1. [Ipo auixaunu opouc
XOAHT B3FIMOALHCTEHE TOALKO € YHCTON «<Haubonee npuroaHoll Lid
ABIXanns» vactbio armochepHoro Boszfyxa. OcransHas gacTs BO3-
AyXa Opeacrasiser cofOM AMILL HEEDTHYIO CPeAY, KOTOpIs 11¢ HaMe-
BaeTey ApH Awxankn. 2. CBolicTBa NCROPUEHMOrC BO3AYXE, OCTAl0-
HLEFOCH B DETOPTE NMOC/E HPOKAMHBAEMR METATAOB, [HMYeM e OTJH-
H@0TCA  OT  CBOfCTB  BO3AYXA, B KOTOPOM HEKOTOPOE Bpems
HAXOZUIOCH KHBOTHOC.

Hauguuas ¢ 1777 r. A JIapyazee BHICTYIN OTKDBITO NDOTHE TEO-
pua drorrctona. B oasom 3 meMyapos ou nmcad: «XHMUHKH CHe-
A4au D3 GAOTHCTOHA CMYyTHOe HAULI0, KOTCPOE e Onpeledeso B
TORHON Mepe # KOTopoe NOSTOMY TPHFOZLC EAs MO0 ofibacHenuil,
B KOTOpLIE €ro XotT9T BRecTH. MUoria aTo Hayano BECOMO, HHOTAA
OHO TZKOBLIM He SIBISETCA, HHOTAE 3TC CBOSOARLI OroHL, Huorza
ATO Or0lib, CORRKHENNLHT ¢ 3eMANCTHIM 3JEeMeHTOM; HHOr4a CHO KO-
XOLHT CKBO3L NOPLE COCYAOB, HHOPAa OHYM HENPOHHLACMLI 374 HEro.
Ou ofnacusier OZHOBPEMEHNO W IHEHOYHOCTS ¥ HENITPAILHOCTD, 11PO-
3payoCcTs B HenpOo3IpauNocTs, OKPACKY M OTCYTCTBHE OKPACKH, 3TO
pacrosmuit  Ilportell, wotopwit menser ¢poit  0B4HK  KaxAoe
MraoBENHEs |

Yiurepecno, yro atu cuoBa A, JlaByasne Hanomuuaior $opMysiu-
posku M. B. Jlosouocoa, nucaswero B {744 r. off <oruenHoi Mare-
. PHH», KOTOpasl TC BXOAHT B AOPH Ted, « ..Xak O npuBicKaeMas
KaKHM-TO [IPHBOPOTHHIM 3€3beM, TO OYPHO UokHiaeT WX, xak Onl
00bATAR VKACOM» 2,

B memyape «O ropennu sootiues {1777) A. Jlapyaswse zaa cae-
RYOIWYI0 XapakrepucTHry asaesufl ropenns: «i. Ilpu mcmxom rope-
HUH HPOHCXOAHT BLIREJTEHHE «OFHCHWONR MaTepHu», HJIH CBeTa.
2. Tena MOTYT ropers TOALKC B OUEHb HEMHOTHX BHAAX BO3LYXA, HIH,
BEDHEE, TOPEHHE MOXKET NPOHCXOAHTL JNHWE TOTLKG B ONHOM Bliie
Bo3avxa, koropuift llpucriaed nazmsan GeadAOrHCTOHHBIM H KOTO-
puit 7 Syay nHainiBath «uHcrHM>» Bosayxowm. Tena, KoTopste Msl Ha3-
3pBaeyN TOPIOYHMHE, He TOTLKO He TOPHT B HYCTOTe, HIH KaKoM-1460
APYroM BO3MyXe, HO TaM OHH racHy? Tax HLCTRO, KAK echH. §hl WX
norpyianu 8 Boay... 3. Ilpu Beskom ropeHMH HPOHCXQAWT Dazpy-
LIeHHE, WIH  DasI0MeNHe «UWHUCTOTO» BO3XYXA, & BeC Cropenllero
TETE YBSIHYHBACTCH TOYHO H2 KOJHYECTRO HOTJOIMEHNOrO BO3ZRYXA.
4. Iipy BCSKOM TOpDEHNH TOPALIEE TENOC NPEBPAUIALTCst B KHCAOTY ...
Tax, eCAd 1oL KOACKOMNOM CXHFAThH Cepy, 10 [POAYKTOM TOPEeHH:
Ovaer cepHan wichaoTa...»5

Ocuoopmsanck Na nochesHes nosowennu, A, Jlapyasse coagaer
TEOPHIO KHCNOT, KOTopbie GOGRpa3yloTea npy COegHHEHHM KUCAOTOOG-

Poilar. no ke Hopdman I Jlanvasee. M., 1948, ¢, 180,
2 Dowmonocosn M B {lom cobp. cou, . I M1, 1931, ¢ 41
3 «¥eopexu xusmnane, 1943, v. 12, pain. 5, ¢ 363,

62

“n



pasyoulero Hauyaja ¢ ropoYHMH BellecTBaMH. DTOMY KHCJI0TooOpa-
3ylollleMy HauaJy B CBSI3H C 3THM OH [1aJ Ha3BaHHE «OKCHIeH» (po-
AflHiE Kueaory, wan kucaopon). Teopuss kueaor A, JlaByasbe
0Kd3aJach, O/IHAKO, He COOTBETCTBYIOLIEH MHOTHM H3BECTHLIM (hpakK-
tam. Tak, consnaa Kucaota obpasyercs 6e3 BCSIKOTO y4acTHsl KHCJI0-
pona. A. Jlapyasbe B TaHHOM cJydae NpHHYKIeH Oblii npHOErHYTH
K (haHTasuu AJasi o6bcHeHHs cocTtaBa 3TOH Kincjaortul. OH gonycTHa,
YTO B COJAHOH KHCJOTE COAepHKHTCA ocoboe INpocToe Teao —
MYPHIl, — HaxoJslleecs B KHCJOTE B OKHCJIEHHOM coctositni, [TosTo-
MY Jl10 HeJlaBHero BpeMeHH CoJIsiHasg KHCJaoTa HaswlBagack vy dapma-
LIEBTOB MYPHEBOH KHCJIOTOI.

TlpornBopeuns Teopuu kucaor JlaByaswe H (akrt oGpasopanns
BOJIbI IPH CKHraHuu Bogopoaa. B Teyenne Heckoabkux qet JlaByasbe
GesycnemwHo nbiTajdcs O6HAPDYXKHTH B BOJAe cielbl kucaoro. [lpu
3TOM OH yCTaHOBHJ Ja)e o0beMHBLIe OTHOLIEHHS BOJOPOAA U KHCJ0-
pona B Boje (12:229, 7. e. moutn kak | :2). DTomy pesyabTarty OH,
O/IHdKO, He npuaan suavexud. [1pu pasnoxenuun BoAbl OH, JeiicTBYs
Ha BOJY Ke/Jle3HbIMH ONHJAKaMH, NOJYUHJ BOAOPOA. ITH HCCIL10-
BaHHf OLIIM 3aBEPIIAIOUIHMH B 34MJaHHPOBAHHON CEpHH OILITOB,
NOCTABJEHHBIX C LEeJbl0 HUCHPOBEPKEHHS TEOpHH (PJIOrHCcTOHA.

YrnomsiHeM, YTO NPEeTeH3HH CO CTOPOHBI HEKOTODLIX VYUYEHBIX Ha
npuoputer orkpuitHii A. JlaByaswe okaszaqanch HEOCHOBATEILHBIMH.
JleficTBHTE/IbHO, OTKPBITHE KHCJOPOAA MO CYIIECTBY NPHHAAJEKHT
umenno A. Jlasyaswe, a ne K. lleeane n k. Ilpuctaeto, ocrasas-
mHxcs, no caoam @. JHrenbea, «B njaeHy (JIOTHCTHYCCKHX KaTero-
pHII» K He MOHMMABIIHX, YTO HMEHHO OHH OTKpbIH. «M ecan name, —
nucaa jaanee Duredance, — A, JlaByasbe m He 1aJ OnMUCaHHs KHCJ0-
pojaa, Kak OH YTBepPIKIa/d BHOCJAENCTBHH, OAHOBPEMEHHO C JAPYTHMH
H HEe3aBHCHMO OT HHX, TO BCe XKe, MO CYLLeCTBY feJa, OTKPbL1 KHC-
JOPOJA OH, 4 He Te JBOoe, KOTOPbIe TOJNBKO OMNHMCAJH €ro, jnaixe He
JOTAALIBASICh O TOM, YTO HMEHHO OHH ONHCBHIBaIH» !,

SNEMEHTAPHbIH KYPC XMMHM NABYA3LE

B npouecce paspaborkm oCHOB aHTH(IOTHCTHYECKOH KHCJIOPOI-
HOil Teopuu ropenus u Apixanus y A. Jlapyaswe He GblJ10 HejocTaTKa
B KPHTHKax ero HOBBIX B3risjcs. B cBsa3H c¢ sToil KpHTHKOI eMmy
NPHXOAHJOCH CTABHTL HOBBLIC ONBITHI, BLICKa3blBaTh HOBbie 0OobIe-
HHM#, 1Iar 3a waroM JAOKasbplBaTh HECOCTOATEILHOCTL BbBLIBHIAB-
wuxcst Bo3pazkennil. [Ipn sToM OH pewman pasiaudyHble BONMPOCHI, He
HMeHe NPSMOro OTHOUIeHHS K HaMeYeHHOMY ILIany HccjaenoBa-
unit. Tak, emy npuinioch onposeprath o0bAcHeHHe I'. Kasenanwa
1o BONMpOCY O MexaHnsme oOpasopalns BOAOPOAA NPH ACHCTBHH
pazfaBirenHblx Kucaor na Meranan. A. JlaByasbe ykasaa, uro BOIO-
poll B JNaHHOM CJydyae BbIAE/NfAeTCs He B pPesyjbTaTe pasjomKeHns
MeTaJlJa, a B pe3y/bTaTe pasjomeHHsa BOAbI, pasbabasiouleil Kuc-
J0TY (KHEJIOTOH B TO BpeMsl CUMTAJIH KHMCJIOTHBIC OKCHIBI).

! Maprke K.udureasc &. Cou, 1. 24, c. 20.
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K uuciy Bonpocos, BBIZLIBABUINX CRODPH ApH OOBACHENHH snie-
HHfi TOpeHHR, OTHOCHICH BOLPOC O npupoie Teuaorsi. A. Jiasyasee
6pl7a XOPOHIO H3BECTHA KHIETHYECKAd TEOPHA TeI1OTH, HO OH He
OblM ATOMHCTOM H MO3TOMY OCTaicd (ia RO3RUHAX Tem’roTsoplolf
Matepun B oranuke or M. B. Jlomodocoea. Ilpm 3toM on cuntas
TEIIOPOA OAHNM U3 3JeMeHTapumx @JOHIOR, H, Taxum obGpason,
B BTOM BONDOCE €r0 NO3HUHA COBNAAAMNA ¢ HOZHLHEel OPTONOKCAMADL-
HLX (PIOMHCTHKOS.

‘A, Jlapyaspe NpHHALAEKHT 3achayra NepBOUCCACAOBATEAA Ter
Josbix shdenton peaxkuuit. Cosmectro ¢ [T Jlanaacom ou cxouctpy-
HPOBAA KatopuMmeTp u B reuenye 15 jer paboran wajx onpeneie-
HIeM TeILIOBbIN 3(PMEKTOB, [0J0MHB TEM CaMbiM OCHOBaMHE TEPMO-
ximny, A, Jiapyasse gpHHALNEMHT TAKKe 33CAYFa B YCTAUOCBAEHHN
ocoferllocTedl cocTaBa opraundeckux Beiects. Ha ocnose auamison
OH Hallej, 4T0 OpraHyiecKHe BeHlecTBA COCTORT HI yriepola, Boio-
pPOda 0 KHCREOpORA. 34TEM K 3TEM UPOCTRIM Teaam Oulan podapielst
azoT # Hhocdop.

JiaByasbe CcUUTAS OLHHM 113 BAKHERIIAY NOJOMENHl XUMIH NPHE-
A1 HEYHHYTOM 2EMOCTH MaTepHu, PAOTHCTHKH, KaK #3BECTHO, HIHO-
pUPOBAJY 3TOT RPMHLMI, HanpuMep, npH o0DACHEBHH YBEIHYEHHR
MACCH METAAN0B RPK Kadpkusauui, CGOPMYAHPOBAR STOT HPILILE,
A. Jlasyazpe nnalocTpuposan ero npumepom ofpasoBanps aJKko-
FO/A, B pe3yabtaTe OpOMKelNHa BHHOTPAALOrD COKa:

BHHOI‘;)&}IHBII‘;! COK == YIroJdbHafl KHCNOoTA + aAJKO0r0db.

Okono 1785 r. y A Jlapyashe BOBHHKIZ MBICTh CICTEMATHYECKH
HIJOWMHTE OTKPBITHIZ M HOBBIE q}aKTb[ i oGbaAcHeHHS PasHHIIbIx
ABNEHEH ¢ TOUKH 3DERHS KHCAOPOAHON TEOPHE B KPATKOM «JieMeti-
TapHOM Kypce Xumuus, IIpn N0ATOTOBKE 370T0 KYPCa eMy DPHILIOCH
JOTONHUTENLHO HCCNCAOBATL ¥ PEUINTL HECKOIbKO ADHHIHARAILHBIX
BONIPOCOB, CBA3IAHHBIX, B HACTHOCTH, € Pas3paboTkoll YHeHHR O Haua-
22X, UAH MPOCTHX BEHIeCTBAX, C CO3JaHHEM XHMMUeCKOH noMenwia-
TYPH B C (QOPMYJHPOBKOH BOBHX 3aJa4Y XHMHH, BO3NNKUIHX Ha
OCHOBE KHCJIODORHOH TEOpHH.

Bo ssesenny x «DaeMeHTApHOMY xypey xumuu» A, Jlasyaane
nucad: «OTCYTCTBHE B HAYAILHOM KypCe XHAMHH IIABLI O COCTABHBIX
H 37eMeHTapHbiX YACTAX Ted HeMHHYeMO BLI3OBET VAuBJAEHHE, HO ¢
no3soqio cefe 3fech 3AMETHTL, YTO CTPEMACHHE CUHTATE BCe Teda
OPUPOAB COCTORLIMMH AHUIL H3 TpeX HIN uYeThipeXx 3/eMefToB
IIPOBCXOART OT HPeLpACCYRKa, fepeulenuIero K HaM OT TIpPeuecKux
d1ocodos» L,

Jas peuiesus Bonpoca 06 371€MERTADHBIX COCTABHBIN HACTAX T/
A Jlasyaswe He pacrionara’ HeoONOZMMBIME (QAKTHYCCKHMY JKaH-
HBIMH H npuHyRAeH Onis Da3HPOBATLCA B OCIOBHOM Ha peaynsTatax
cBOIX colcrBennbX Hccneposausil. Bepostuo, mosToMy e€rc Barad-
OB OTANMAWTCA  HEONPeReNeNHOCTbIO B HEeNOCACROBATE 1bHOCTLIO,

boe¥omexs MMy, 1943, 1. 12, pun 5, ¢ 361
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B «[Ipensapureassom paccympaedia» ¥ kypey A, Jlasyasse ropoput
0 OpOCTHIX Tedaax: «Hitak, XumMudA HIET K cBoell HeAH, K CBOEMY CO-
BERUIEHCTRY, Da3feldd, NOAPAzAeTisl W ewie NoApasjelssd Teaa, H
ML He 3HaeM, xakos OyJeT npelel ee ycouexon. Msr He Moxem
HOSTOMY YTBEPHHATH, HTO 10, UTC COFOMHA NDPH3HAGTCH NPOCTHIM,
J'.IBI“ICTBHTE."{bHO ABAALTCH OPOCTBIM. Mu momen TOOIbBKO CKda3aTh,
YTO TO HJAH HHOE BEIIeCTBO ARIASTCH LML APNSTOM HCAHMOCTH
MOCPEeCTBOM XHMHUYECKOr0 aHAAH3Z ¥ UTO Of0 He Moer OuTh pas-
aeselo gajlee [PH COBPEMEHHOM COCTOSHMM Halnx snaitni»'.

Fosopst ganee 00 adeMentax, A. Jlanyaswe He zaer oXHO3HAY-
HOTO orpenesenys s1oro noastast: «Hrak, 7 ckamy, 4ro ecay assa-
HEeM 3deMenTon O002HAYHTH HPOCTHIC HAH HERGMHMBIE MOTEKYNE,
COCTABASIOWHE TCT2, TO, BEPOSTHO, MBI HX He 3HaeM, CCHH IKe,
HADPOTHR, MBI CHSIKEM C HA3IBaHUeM AeMelTos, HAM Hawal, Npef-
crasdeydue O mochefneM fpejedle, NOCTHTEeMOM AHANTH3CM, TO BCe
BEUeCTBY, KOTODHE MBIl Elie HE CMOTIH HEKOHM O0pa30oM PasJomKTh,
ABAAITCS A HAC 3JCMEUTAMII»E,

Sto onpenedenue 10 CYmeECTsy cosnagaer ¢ GollieBcKuM.

Hpyrum sonpocoM, koTOpnili Bo3WHk nepea A. Jlasyasne npu
pafore Ham «IeMeHTapHBIM KYDCOM XuMHH», Gbura  pazpalorxa
NEMHBEYECKOH HOMEHKIATYPHL. B aAXHMHUYECKOM AEPHOME, KOrAZ CHM-
BOJTHKA K CTPEMIeHHE JaIMHQPORATE OOBLIuMLIE HaIBallHA BenlecTB
OBl HIIPOKO PACHPOCTPAHEIH, MEOTHE BEHIECTBA NOJYYHIH CAyYa#-
Huie H 4acTo pazaHuHbie ¥ PasHLIX anTopos naspawug. Tpaaunuws
TIPHCBAHBATH BIOBL OTKDBIBAEMBIM BEILSCTBAM CJYHAHLINIE HAIBANKA
coxpaiiack H p XanbHefimeM. B TaKHX YOJOBHAX HHKAKON cHoTeMbl
KHEMHYECKOH HOMeHKNATYDPH e MOT0 ObITh CO3EANO.

B XVIII B, pame XHMEKH-DIOTECTHKH OHIYIIATH OCTPYIO HYRKLY
B CO3Z3HHK CHCTEMB XHMHUECKOHR HOMEHKIATyphi, NGCKOAbKY HHCJIO
H3BECTHEIX BEIHECTB BO BTOPOH MOJOBHAE CTONESTHH OLICTRO YBEJH-
yusadocs. Onpud n3 BuAHBX xumukes-Gaornernkos FHTOR fe Mopro
{c. 68) emwie B 1782 r. nauan paspaboTRY CHCTEMH XHMHYECKOH HO-
MEHKJIATYDPH Ha OcHose Teopud haorgerena. A, Jlasyasse, sansrhifl
Tok e NpolaeMOH, NPHAOKHN YCHAHR A8 NPHB/IEYEHKHA HA CBOIO
cropouy Ae Mopso, yro emy ynazocs 8 1786 r. Heckoabko panee K
A. Jiasyasbe apUMKHYJ OXHH M3 BHIHelIIHX XMMHKOB TOro Bpe
menu — K. J1. Bepronae {c. 68), a ncaen za num — A, ©yprpya.

B colose ¢ sTEMI yuesbiMpe A, J1aByasse opraidsoBan HoMeHKIa-
TYPHYIO KOMHCCHIO T1apHKCeKOH axkafeMus, KOTOPAR H OPHCTYRIEA K
pabote 8 1786 r. Hepea rosn pazpaCoranias HOMeMKAaTypa GbLia
onybaukosana. Ona 6a3nposanack Ha HA3BAHHEX TIPOCTLIX TeJ, ClH-
coK {1 KAaccrpUKAUNA) KOTOPHX Guii cocrapien camum A. Jiasy-
aszne. B yucae noBLIX HA3SBAHHI KOMHCCHRA YTBEPAH. 1A HA3IBANHA NI
kucaopona {oxcures), Boopona {ruaporex} u asora. [lociensee
HasBallwe, oOTMIYaloLleecs OT MEKIAVHADOLHOTO <HHTPOTCHIYM?,
w10 npennomeno A, Jlapyasbe H BHPHUATO, HECMOTPS Ha TO 47O

T oe¥emexu aumuu», 1943, 7 12, smm. 5, ¢ 342,
2 Tam me, ¢. 362
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uJeHbl KOMHCCHH CYHTAJH ero HeylauHLIM H TNpejjarajn Ha3BaHHs
«HHTPOTEH», «CEJHTPOreH», «ankaauren». CjloBo «a3or» !, no mpen-
Jgoxenno A. JlaByasbe, TEPEBOAMTCH CJOBOM «Oe3MH3HEHHBII».
Takoit nepeson, oaHako, HenmpaBuJeH. B AeiicTBHTEBHOCTH, CJOBO
«a30T», He CYLIECTBYIOLee B TPEUECKOM f3blKe, B3ATO H3 aJIXHMH-
YeCcKOro JIEKCHMKOHA, rjie oHO 00603Haya/o «(pHaoco(CcKyo pTyTh».

Hassauusa cloXKHBIX BelLeCTB (KHCJOT, WIEJOuei, coseit u Ap.)
OLIIH YCTAHOBJEHbl Kak NPOH3BOAHLIE OT npocThix Tesa. Hassanns
KHCJIOT H cojiell BHAOH3MEHAJHCh (B OKOHYAHHAX) B 3aBHCHMOCTH
OT CTeNeHH OKMCJeHHsl KHCIoTooOpasymolero siaementa (cyabdar,
cyabpur, cyandua u 1. A.). Conn a30THOI KHCJAOTHI, BONPEKH Ha3Ba-
HHIO JeMeHTa, OBLIH Ha3BaHbLL HHTPATAMH.

B cBA3H C HOBOIi HOMEHKJATypoii B «DJeMeHTApHOM Kypce»
A. JlaByaspe mnpuseieHbl KiaaccHpHKalHOHHBIE TaOJHLBl KHCJIOT,
coJiell H ,!],p)"l"HX COE,I],HHE][[/I]U{ o creneHsaM OKHCJeHHS KHC.."IOTOOﬁpﬂ-
SYIOLHX 3/IeMeHTOB. B NpH/I0KeHHH K « XHMHYECKOH HOMEeHKJarype»
TpUBeeHbl npeasoxenusle xumukamu I, A, Ane (1763—1834) n
XK. A. Taccendparuem (1755—1827) cuMBOABI HPOCTBHIX TeJ, He
NOJIyYHBIIHE, O/AHAKO, IPH3HAHHA.

LITO KacaeTcss CcaMbIX NpocCTeEIX TEJa, TO B G’.SJIIEMEHTapHOM K}’p'
ce» A. JlaByasbe NpHBEJ HX CIIHCOK, BLIIEJNHB CJeAYIOLHE UeThipe
CPYIIBL:

1. Ilpocteie BemiecTBa, npejcTaBlieHHLEe BO BCEX TPeX Lapcrpax
IPHPOLI, KOTOPBIE MOMKHO PACCMATPHBATbL KAK 3JIEMEHTHI TeJ: CBET,
TEnJI0pOoJ, KHCJIOPO/, a30T H BOAOPO.L.

2. Tlpocteie HeMeTaJJIHYECKHE BeLeCTBA, OKHCJSIOUIHecs H
nawliHe KHCIOTH: cepa, (ocdop, yroib, paadkal MYpHEBOH KHC-
JIOTBI, PafiHKaJl IVIABHKOBOI KHCJOTLI, pajukat OGyposoit (GopHOIi)
KHCJIOTHI,

3. Ilpocthle mMeTa/IHuUecKHe BeUleCTBA, OKHCASeMBle H Aalouine
KHCJIOTHL: CypbMa, cepeGpo, MHEILBSK, BHCMYT, KOOA/bLT, Me/lb, 0JIOBO,
JKeJeso, Maprasel, pTyTb, MOJHOAeH, HHKEIb, 30J10TO, IIaTHHA, CBH-
Hell, BoJb(pam, UHHK.

4. TIlpocteie BemecTBa, cosneobpa3yiolHe H 3eMJAHCTLIE: H3BECTD,
MarHesusi, 6apHT, TIHHO3eM, KpeMHE3eM.

B npuMeuanuu K 370l Tabanue A. Jlapyasbe OTMETHJI, 4TO OH He
BHEC B CIHCOK HPOCTHIX BEIIECTB «IOCTOSIHHBIE» (elIKie) LIeJouH,
NIOCKOJIbKY 3TH BElIeCcTBa, MO-BHAHMOMY, CJIO0KHOTO COCTaBa.

B ta6anue A. JlaByasve ¢urypupyer 23 npocreix Teaa, 3 paau-
Kana? gucjaor, 5 semenb i 2 HesecoMmblx duionna. B rabaunie nme-

! Caoepo «asor» 6buio pacnpoctpaneno B apesHoctd. B IV B. no u. 5. B Cu-
pHH cyulecTBoBaJ Goabmioit ropox Asor, ynomunaemui epozoToM. AAXHMHKH ¢
['J'IYﬁOKOﬂ OpEeBHOCTH HA3BAHHEM <«a30T» ofo3nauann TafiHke CpeacTea AJaa nmoay-
4yeHHs (uaocodCcKoro KaMmHfA, H CA0BO 3TO npHobpenc Maruueckoe 3navenue, Cy-
IECTBYET AHATPAMMA H3 MepBHX H MoclefHHX OYKB (@ H ©) Tpex cBANLEHHBIX
a1(haBHTOB JPEBHOCTH — a30T.

2 Paaukanamu (oT JaTHHcKoro cjopa radix — KopeHm), T. €. KODEHHHIMH
pemtectBaMi, A, JlaByasbe Ha3HBaJ HEH3BECTHHIE «OCHOBaHHH» KICIOT, T. €, He-
M3BECTHHIE KHCAOTOOOPA3YIONHE 31eMEeHTH HJIH TPYINB 3JIeMEHTOB.
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Al e A .

1oTca #BNRe Hecoodpazuocth. [ToMumMo BHecenHs HepecoMuX (nllOH-
HOB, 8 Hell QUIYPHDPYIOT B KauecTse HPOCTLIX BEllecTs «3eMAH» H,
HAKOHEl, METAMIsl OTHECENE B COOTBETCTBIIN ¢ oduel Teopueil kuc-
JOT K UYACAY KHCJ0ToODpazylomnx 3eMenton. 2Tta rabianua Oouia
nepeoil B8 HCTOPHH NAaYKM NOBHITKOR KAACCHGPHKAHHN RPOCTHIX Ted.

cDaeMenrapnslil Kype xumuu» A, Jlapvasbe ¢ npekpaclo BHHOJA-
HeHHBEIME ero :eHolt (M. Jlapyazbe) HIHIOCTPRMIAMM [HOABHACA B
1789 r., noutH QRUOBPeMENN0 ¢ HauakoM dpanuyacroit Bypmyasnod
pesontounn. Tlonstenne 3Toro xypca COBCTBEHHG 11 O3HAMEHOBAA0
XUMHYECKY IO DEBOTIOIMIC, Na 4To yKasan B xypee cam A. Jlasyasse.
Ilpagaa, ente oCrarajoch BCMaa0 NPOTUBHHKOB HOBOI Xnuamnu, Ta-
xkux, Kaw Ju. Tipucraefl, axrisyo BREICTYRABIINX B 33MNTY TeOPHH
daorpcrona. Ho wucio npoteehHkeos Ouerpe yMmesblianocs. Tax,
anrnufickufl yuenstit-draoruerux P Keppan (1733—1812) snmycrua
B 1787 r. xuury «Odepx o QAOTHCTOHE M KOHCTUTYUHH KHCAOT».
A Jlamyaspe 1 ero COpaTNHKH OTBETIAH 112 BHXCR 3TOR XMuTH cae-
nywuim obpaszoM: knura P. Kupsaua Ouina nepepefena ua dpan-
HY3CKAA A3BIK ¥ 11373Ha ¢ KOMMEHTaPHSMH K KaXKAOH Iiase, Hani-
carnbiMn camum A, Jlasyaswe, K. Beproaae, I'. e Mopso, A. $ypx-
pya u T. Monsiem. B s1Hx xoMMenTapHsx Bce OCHOBNLIE NMOA0XKEHHT
P. Kupsana noasepraucs ynuurexalomlelt KpuTaxke, B Komie KoH-
HOB Ol NpANYKAEN 0BT HPHIHATE OWHOOYHOCTL CBOMX B3ISNNAOB H
TIPHMEHYJ K Kucaopoanedl teopuu g 1796 r.

Heemorpa, opnaxo, Ha Boapaxenns npectapaTeneft Teopln (ho-
THCTOHA, PHHAANEKAMIHX K CTapWeMY HOKOJeNHO XIMMKOB, KHCIO0-
POAHAAR TEOPHA M NOCTPOEHNAsX Ha ©e OCHOBe 1108as XNMHA Ofep-
Kand kpynuywo uodeny. M osce me Hesnsg cxazats, 4T0 «xuMHYECKad
pepofOnMs» GLLIA 3aBepiliena, Kax Ayman cam A, Jlamyasbpe, BHIXO-
A0M «3VeMeNTapROro Kypca xHmau». Hospie BO33peHns Owad pas-
BUTH W ROAYHILIE AOCTATOHHC HOAMOE 3dBEDHIeNHE FOCHEAYIOUINM
TNOKOACHHEM XWMHKOB JHIIL NOCKe BHEADCHHS B XHMHIC ATOMH-
CTHEN,

IJIABA VI
XMMHME HA PYBEWE XVHI M XiX CTONETHA

A, TIABYA3LE ¥ ETO ROCNERORBATENH BO DPAMIIMK

Coznaune anrrdiorrCTUYeCcKod XUMHY OH/1arOTBEOPHC OTPA3HACCh
HA PAIBUTHI KaK TEOPETHYECKHX, TaK H 3KCHEPHMENTAALABIX HCCAe-
posauxil. Ha pyGexe XVIIT u XIX BB. eflH1OMbIELICI UMK ¥ DOCae-
nopatean A, Jiaryasse 30 PpPaHIAH YCNeNIHO BPOACHKANN Da3sN-
BaTh OCHOBHBIE NOJOMKCHHS KHCIOPOAHOH TCODHH FOPEHMs H AMXa-
#ust, OOBACHSIS ¢ NOBLIX Noaunull pasixuHble XMMHUECKHE ABICHHA
1 YCTPanas oCTaTky BAOTHCTIHYECKEX BO33PeHKH X yCTapesmux Tpa-
JHUBOHHDIX APeACTaBACHHI,
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JesrensHocTh ()PAaHILY3CKHX YYEHBIX B 3TOT MEPHOJA NpOTeKata
B YCJIOBHAX BOIH, ynajlka 3KOHOMHMKH CTPaHbl H KOHTHHEHTA/bLHOI
Oaokaan. B cTpane ouwymaJjcs ocTpblii HELOCTATOK B CaMblX HeoO-
XOJAHMLIX MaTepHaJ/ax, ocobeHHO 114 BoeHHBIX neaeil. [Tostomy mHo-
THEe ydeHble HApSAYy € TeOPEeTHUECKHMH HCCJeJ0BAHHSAMH TPHHIH
CaMoO€ HemocpeJCTBeHHOE y4YacTHe B PeIleHHH MHOTHX XHMHKO-TEX-
HOJIOTHYECKHX BONPOCOB, CBA3AHHBIX C OpraHH3auMeil, pacllipeHnem
H COBepIIEHCTBOBAHHEM IMPOH3BOJACTBA METAJJIOB, CEJIHTPH, NOPOXa,
COJIBl H MHOTHX JIPYTHX BaXKHeHIIHX MaTepHaJoB.

Cpenn BuaHeiwHX coparHukoB A. JlaByasbe cielyer HasBaTh
I'mrona pe Mopso (1737—1816). On 6b11 mpodeccopom IToautex-
HHYECKOI IIKOJLI, a 3aTem ee aupektopom. HMccnenosannsa 'ntona ge
MopBo nocBsilleHsl B OCHOBHOM XHMHKO-AHAJTHTHUECKHM H XHMHKO-
TEXHOJOTHUecKHM npobiaemaM. OH H3yuasJ KpHCTAJMJIH3aLHIO MeTal-
JIOB H3 PACIVIABOB, INIABKOCThL PA3JIHYHLIX 3€Melb, cnocobbl OKpacKh
CTEKOJI, PACTBOPHMOCTh COJIeH B aJKOToJe, HCCJel0BaJd BHCMYT H
niatuny. lo 1786 r. l'uton ae Mopso 6bl1 nocienopaTeneM yyeHHs
0 duorncroxe.

Ilpusnas kucaopoanyio teoputo A. JlaByaswe, I'mton ne Mopso
Hrpaj TJdBHYIO POJib B CO3JAaHHH XHMHUYECKON HOMeHKJaTyphl. OH
NPHAEPKHBAJCH MHEHHS, YTO Ha3BAHHA NPOCTHIX TeJ IOJXKHEI OTpa-
JKaTh IJaBHBIE HX CBONACTBA, B CBSA3H C YeM NMOJAAEPIKAT B HOMEHKJA-
TypHOil KomHccun A. JlaByasbe, npejiJso:KHBLIETO HEe BTOJHE yaau-
HBIE HA3BAHHUS: «KHCIOPOA», «BOXOPOA» H «a3oT». Ilocaenosatenem
kucaopoaHoii Teopun Obw1 A. @, Pyprpya (1755—1811). On noay-
YHJ MeJHLHHCKOoe 00pas’oBaHHE, OJIHAKO MOCBATHJ CBOW JeATeNlb-
HOCTb XHMHH H TIPENOAaBajd €¢ BO MHOTHX YueGHBIX 3aBeieHHsx
ITapuxka. Hasectenm on Taxkxke
KaK OpraHHsatop pe(opMmbl Ha-
poanoro ofpasoBaHHf W HOBOM
cucremMbl obyuenus. bynyun eile
(bJIOrHCTHKOM, OH BHIITYCTHJ KHH-
ry «JJeMeHTBl ecTecTBEHHOH Hc-
TOPHH H XHMHH», B KOTOpPOil H3-
JOMHA KaK GIOTHCTHYECKYIO, TAK
U KHCJopoAHyio xuMHio. M3ssect-
HOCThL TOJIyuHaa ero HeGoJblias
paGora «Xumuueckas (uiaoco-
¢hus», nepeBeeHHas HA PYCCKHH
si3bik. Counnennsa A. ®@ypkpva B
AajbHelem crnocofcTBOBAAN
pacnpocTpaHennto B crpanax Es-
ponbl Haell KHCJOPOJAHOI TEOpPHH.

KpynueiduuM cpean eaHHO-
mbimviensnkos A. Jlasyasee cie-
ayer cuutarb K. JI. Beproane
(1748—1822). On yuuacs B Mra-
Kaod Jyu Beproae (1748—1822)  JIHH, HEKOTOpoe BpeMs Obl Jei6-




meanxom repuora Opaeancxore, K. Beproane aamutepecosanca xu-
Mield eidle B MOJICHOCTH ¥ yiKe TOTAA nawand HccfefoBaHusa B 3TGH
ofnacru, B 1784 r, K. Bepronne, Syayun nasnaues npasiurelbCTBeH-
HEIM HHCIEKTOPOM KpacHALHEX Palpuy, BlieC HCKOTOPEIE YCOBEDIHIeH-
CTBOBAMME B TIPOMECCH KpalueHusl H OTASJKH TKaHedl, B YAaCTHOCTH
apeasoxun cnocob orfenkn xnopom, B roaw pesoswounx K, Bep-
TONJIE 33HHMANCH HAYMHO-TeXHAUYECKHMH npobreMaMu u coleficTao-
Baj ofecnedesHIo CTPauhl HeOOXOANMEIME MaTepuataMu {ceruTpol,
HEKOTOPHIMH MeTasJaMH H ADp.}.

B 1799 r. K. Beprosie, ydactsys B ersneTckoM uoxoze Hano-
JIEOHA, 32MHTEPEeCcOBA/ICA COCTABOM paccojioB CoAoBuX osep. Ha
OCHOBE AAHKARIX 23HAAM3A 3THX PACCONOB OH PAIBHJ TEOPHIO XHMiHe-
cxore cpofcrea. B nepsuie roan usnepun Hamoneona K. bBeproane
0Txa3a4cs 07 npodeccyphl H NOCENHICH B CBOEM HMEHRH <ApKed»
6nus Tlapuma, rae opraiusobas HayuHoe obulectse K3 Ha0paHHBIX
yuensix. K. BepToane RepsuiM OpH3nat KHCJIODOAHYIO TEOPDHIO B
1785 r, C 3TOTC RPEMEHN €0 HCCJABAOBAHKA CTATY §OJiee 3HAUNTE b
HBIME, Tak, ot AeHCTBHEM 3JEKTPHUSCKHEX KCKD Da3fNOKRT aMMHAK
H YCTGHOBMJI, YTO OH COCTOMT H3 BOAOPOAA M azorta, [lpm stom Jo-
BOABKO TOMHO OLIM ONpeleneHs oObeMHAble OTHOUEHHS 0GONX Ta30os
B ammuaxe, Mayuas cusmiphyno kucaory, K. Beprosse, sonpeku
GKUAAUUAM, He oOHADYXKT B el xucnoposa. [pn gefictsuy xaopa
HA CHIHLIBIYIO KHCJIOTY OH DOAYUHJI COEiHHEHHe, HA3BAHNOE HM
SOXUCHLHHOH CHUHJABHOR KHCAoTOH» (XJopuuan), IT0 HasBaHHe
OplTo R3O Ha OCHOB2HHM MypHeBo# TeopuH Jlasyaswe. [lonaras, uto
X10p NPeACTaBAsfeT OKCIA MypHeBo# Kucnorw, K, Bepronae npuusa,
YT0 STOT OKCHI ¥ BoWed B cocrap coefubenns, Hazee K, Beproase
HCOCHEHOBRA CEePOBOAOPON ¥ TaKme He 00HAPYKHUI B HeM KHCI0pOIA,
Oun caenand BriBOA, 4TO CYHMIECTBYIOT RHMCIOTH, HE COXEpKaIHe B
CBOEGM €OCTaBe KHCAOpoAa, OXHAKO OH HACTOALKe ORA  yBepe#
B CNP3BEANHBOCTH MYDHEBOH TeOPHH, YTO NPeANDHENT aHAUNHS
xiopa {OKHCIEeRHON MypHeROfl KHCJOTH) W Halles B ero Cocrase
87Y% coaaunoli ruciaore # 13% xmctopona, HefictByst XJopom Ha
mestoyn, K, Deproane noAyyYRa iBe €OAR ~ XJIODHA KalHa i elge
HEH3BECTHYIO, HO HOraTyio KHCAOPOIOM COAb, 0KA3ABIYIOCH CILIbLHLIM
oxicanteseM. 3ty conn K. Deproinie npefomua 5 KaueCTBe CoCTas-
HOl 4aCTH AOPCXa B3aMeH CeauTpel. Bo BpeMs onbiTop 3HAYKTETLHOR
KOAHYECTBO HOBOTO ACPOXa BHEBANHO B30PBaJjsoch B Apcenaste, npH
srom K. Beproaae u A, Jlasyasbe eara fe norufan,

{IpescraBuresiem Godee MOAOKOTO TOKGISHHS OPAHLYICKHX XI-
miuxop O6ptx H. JL Boraen (1763—1829). On navad ¢ D0amUOCTH
anTeKapCKoro yYeHHKa, a 3aTeM CTad npenapatopom y A, @ypxpya
u yaaexcs xumuefl. Brocnencrsun on 6w npodeccopos Iophoit n
Hoautexnuueckoil MKOJ ¥ MEAHBUHCKOIO DaKy1sTeTd,

H. Bokaen 6us BHAAOHIMNCA TPEACTABHTENEM NHMHKO-3HATII-
THYECKOrO Hanparieuns, [lo coriamen#io ¢ M3IBECTHHMM MUHEDOAO-
rom P. K. Tawu {1743—1822) on noapofHo H3yuan MHHEPAJH,
KoTOphle ObiAN Xapakrepusosaubl P. {awon kpucraliorpaduueck,
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OTH HCCJIeAOBAHHS NPHBEIH K KPYNHbIM OTKpLITHAM. Tak, B KpacHoi
cHOHPCKOIl CBHHILOBOH pyJe oH obHapyxua xpom (1797). B cnenyio-
meM rojay B MHHepaJe Gepuijle OH OTKDPLUI elle OJHH 3JeMeHT —
IVIIOIHHUI (COJM ero cjajkHe Ha BKYC), Ha3BaHHbIl BHOCAEACTBHH
Gepusanuem. H. Boksen nmpousBesn aHa/H3 KBACIOB H YCTAHOBHJ CO-
nepxanue B HHX Kaaus. B 1813—1814 rr. H. Boxksaen onybankosana
paboTy 0 MeToIax Hce/elOBaHHs H pas/iesieHHs IJ1aTHHOBLIX MeTas-
J0B, a B 1817 r. moaTBepaAHs OTKpbITHE JHTHS. B obgacth opranu-
yeckoit xumun H. BokneHy npHHaj/IeKHT OTKPBITHE XHHION KHCJIOTHE
(1806), mmanosoit xucnorel (1818) m noapoGuoe muccaenoBanue
HeCKOJbKHX PACTHTEILHEIX H XKHBOTHBIX KHCJIOT.

B pasutHM XHMHYECKOHl NPOMBIIIJIEHHOCTH PpAaHIHH H APYTHX
cTpaH 06oJbllloe 3HAYEHHE NOJYYHJ CrMoco0 NPOH3BOACTBA COAMI,
orkpuiteiit H., JleGaanom (1742—1806), mnpoxkaiuBaHHeM CMECH
cyibara HATPHS ¢ yrieM H MeJoM. ITOT cnocod Gblj 3anaTeHTOBaH
n ocyutectsien H. JleGianom Ha cneitnaabio nocrpoeHtom B 1791 .
3aBofle. B nauane XIX B. 3aBoj oxkasalici OecrnepcneKTHBHHIM, H
H. Jle6nau obaukporuics.

PA3BMTHME XMMHM B CTPAHAX EBPOMLI

K konuy XVIII B. nayuyHas [aesiTeIbHOCTb Y4YEHBIX BO MHOTHX
CTpaHax EB[JOl'IbI 3HAYHTEJBLHO OXHBHAACD. TaK, B AHI‘J‘IHH yCrneumHo
pPa3BHBAJHCL HCCIAELOBAHHS XHMHKOB-nHeBMaTHkoB [xk. Buska,
[. Kaseunuwa, Ik, Ipucraes u ap. B lllseunn Benn xumuko-ana-
autHyeckue sxcnepumentsl T. Beprman n K. Hleeae. [Toxsem ucene-
JOBaATEJLCKHX PaGDT HaG.ﬂ[Oﬂ,aJICﬂ TaK¥¥Ke B Fepmalmﬂ H Poccun.
OCHOBHBLIM ~ METOZOM HCCJAELOBAHHIT CTAJ] XHMHYECKHH aHaJua.
H3yuast ¢ ero noMolsio COCTAB Pa3JIHUHBIX MHHEpaJsoB, PyI, COKOB
pacTeHuit M T. M., XHMHKH OTKPBLJIH HECKOJBKO HOBEIX 3JEeMEHTOB H
BBIJEIHIH HECKOIbKO PACTHTE/NBLHBIX KHCJIOT,

B TI'epmanuu B ator nepuof npuodpeda uspectiocts M. I, Kananpor
(1743—1817). C perckux Jer oH paboraJj B anTekax H B OJHOH H3
Hux B Depanue nauana cson uccaenosannd. B 1809 r. M. Knanpor
cTag npodeccopoM XHMHH TOJbBKO YTO OCHOBaHHOro bepJuamuckoro
yHusepcutera (neine umenu A, I'ymGosbara).

ITepsuie paborst M. Kaanpora nocssintenst ¢apmaiun. Ho yxe
B 80-x rr. XVIII B. oH nepekaiouHyicad Ha H3yuYeHHe MHHEpAJOB.
B 1789 r. on OTKpPBLI B CMOJISIHOIL OGMaHKe HOBYIO 3€MJII0, COJepiKa-
Lyil0 Mera/yl, HasBaHHbIE MM ypanueMm (ypau). B Tom ke roay
M. Knanpor nostopun onbitet H. Bokiena no monyuenuio riiomu-
uus. [To3anee oH Hales 3TOT MeTa s B cHOHPCKOM GepHijie H Ha3BaJ
ero Oepuannem. [lajee, npu aHanmuse LEHJOHCKOr0 THAlLMHTA OH
BLIAEJNH] H HAEHTH()HUHPOBA LHPKOHOBYIO 3eMiio. B 310 e Bpems
aHraHicKHil XHMHK-I106uTes b P, B, 'perop oTkpels B uepHOM necke
HOBYIO 3€MJIIO, HA3BaHHYI0 HM MeHaunHoMm. B 1792 r. M. Kaanpor
00HAPYKHJ TY JKe 3eMJIO B BEHrePCKOM PYTH/IE H Ha3BaJ COpepiKa-
muiica B Heft MmeTana TuTadoM. B oranune ot A. Jlasyasbe, Ha3kIBaB-
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{ierg BHOBL OTKPHBAEMBIE 3AEMeHTHl N0 X CBOHCTBaM (KHCIOPOA —
PONSMWIHE KHCHAOTY, a307 - fesmuaumenuwit w 1. 1.}, M. Kaanpor
JaBan a3eMedtaM 1a38anus NAaneT H KOCMBUeCKHX Ted HiIn MeDO-
JAOTHYeCKHX Iepoes. «J/lyullie Bcero noAGHPaTH TuKHe HA3BAIHHS, KOTO-
pole HiVEre e ToBopilId Onf 0 CBOHCTBAX 1 ¢ xaBadax 0Oui, TAKHM
00pa30M, NOBOAA A8 HENPaBHIbEEIX CYXIALHUH» |

{ipu uccnenosannu B 1797 r. cubupcxoro kponoura M, Kaanpor
AONTBEPRMA  HAAM4HMe B Hem Xxpoma, oTkpmTore H. Boxsesom.
B 1798 r. M, Knanpor npousse’t OnbiThl, YCT&HOBHBUINE CYWCCTBO
BAHAE HOBOTO 3JEMEHTa —- TeAJYPa B ORMOIl #3 THPOALCKHX PYL.
Haxowen, B 1803 r. M, Kaanpot nesasucumo or . Bepueanyca n
B. Iuzndrepa nawen B MHIEPaANe HeDHTE ULPHEBYIO 3€MJAI0, COREp-
WMaHlyo MeTat] tdepui.

o 1792 r. reopernveckue Bozspennst M. Kaaunpora Oolain ocuo-
BaHpl Ha Teopnun quioructona. Bynyuu uvaenom [ipycckol arapemuu
H1ayK, o4 110 Npoclbe aKkageMHKOB BEHICTYANI ¢ ROKIZI0M © RKHCHO-
poaxoit Teopun A. Jlapyasse, noATRepHAas ee neMolcTpauHelt onnl-
toB. B pesvawrare sroro noxsaza kax cam M. Knanpot, Tak u ero
clyliateNy npH3HaAH  COPaBeRiHBOCTL  KHCJAOPOAHOH  TeopHH.
Beaen 3a Humy 37a Teopus G112 NMPHHATAZ H APYFHMH HEMEUKHMH
VUeHBIMH.

BOMBILIAHCTBO APYTIIN XHMHKOB ['epManH# B 3T0 BpPEMS 3aHHMa-
70Ch XUMHUKC-2HaABTHUECKHMHE H XHMHKO-TeXHOAOTHYEeCKHMH NpodJie-
MaMH,

B Pocenry B 110CACAOMOHOCOBCKHE BEPHON NPEACTABHTENCM
XHMHKO-aHa HTHYecKoro Hanpapienus 6uoia 1. E. Jlosuu (1707—
1804}, Ou yuuiacs 5 Axagemuyecxofl THMNA3KH, A 3aTem GHT ante-
KapckuM yvenuxom B [leTepByprcrofl riapliofi anrtexe, rie yROPHO
3anuMaacyd ¥ nprolped obliuplLle RO3HALN HO XUMHI 0 GADMAIHH,
Hecxoasko ner ol uposes B Fepmanu, ciyitan Jekuuu B [erruu-
TeHTCKOM YHHBepcurere, sepitysiincs B [letepbypr, npoxoaxan pa-
Gotu B I'napHell antexe.

T. Jlosuuy npHUAAAEXKHT PAZ KPYNHHX Hecnenosaunii. B 1785 ¢,
NBLITAACH RONYUHTL GECHBETHBIE KPHCTAJIBL BHENOH KHCAOTH, O Y-
4afigo oBuapyKUT RABJACHEE afcopOIHH, ITO OTKPpETHE (GLLI0 IIHDPOKO
HCITONBL30BAHO HM NS PAIHMHHEIX TEeXHHHECKHX Ueell, B 4ACTIOCTH
JLBA OMICTKH CRHPTA, OPFraliHyeCcKHX Bemects, BORM # T. . Bossiioe
HayyBoe ¥ NpaxTiueckoe 3HauexHue nonyduiy padors T. Jiosuua oo
kpucTaaausanud. O BHACHIT POJIL 34TPABKH B HPOLELCCE KPHCTAI-
n006Pa3oBaHH, OTKPBII H H3VHHJ SBACHHE TIepechIlelnsd pacTBOpOR
# pazpaforan cnocofu BRIDAHBAKHA Kpynnwx xpucraaaos. T. Jlo-
BHH OPeAA0MHA MeTOX KaUSCTBEHHOID &liafil3a BewecTB A0 PUCYH-
KaM KPHCTAIJHUeCKHMX HEAeTOB Ha crekde, obpasyiou#xcs nocie
BLHADHBAHHS Kaflehb PACTBOPA, KOTOPHE MOKIGC HallWRaTth ¢ 1no-
MOUBI0 MHKPOCKONZ.

' Cu: duryporckri Ho A OrxpuHTHE 3EMEHTOB I NPORCXOMCHHE HX
razpangi. M., {970, ¢, 42,
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T. JloBuy UpoOH3BEa MHOIC pasHOoOOPAsHBIX AHAJIM20B MHHEPAIOB

. B pvi, Dojpunie 3aciyrs RPHHAANEKAT eMy B OTKPBHITHH H Heofe-

JOBRHHH CTPOHUNSA, HAYUYRHHH COSJUHEHHN XPOMA, THTAHA H APYrHX
merasson. Ou BBeJ B NPAKTHKY HIBECTHRBN! ¢nocod pactBOpEeHHH
CHAMKATOB B PACTBOpE elKuX menpouell npn xunavewun. 1. Jlomuy
BNEPBLIE NOJAYUNT JeASHYIO YRKCYCHYO KHCAOTY, aGCOAIOTHEIR CAHPT,
YCOBEPUIGHCTROBA] METOAb BOAVHeHHd 3(hHDOB H T. M.

Bee cBou uccilelosaHHs yueHbd e’ B nafopaTopuu Taasuoll
anTeKH B TO Bpems, KOria B AxaleMmMuuecxos 1a60patopHy, OCHoBaAll-
ot M, B, Jlomonocosmm {B korte XVII u nanane X1X 8.}, paGorasn
akanemuk . JI. 3axapos {1775~-1836). On zanmmancs IiaBpHBM
06pa3oM KHUMHKO TCXHOJOMHYECKHMH BONpocaMH, Obla nponarau-
LHCTOM RHCAoponuofl Teopnu A, JlaByaswe, & TAKKE LPHEUIMAD
yyacTHe B pa3paboTKe XUMHHECKOH HoMexnJartypnt 8 Poceun.

Doapzas poip B PA3BHTHH XHMHH B POCCHH DDHHAANEKHT aKa-
zemuxy B, M. Cesepruny (17651826}, nonyyusmiemy HIHPOKYIO
H3BECTHOCTb [VIaBHBIM o0Gpa3oM cpoel HayuHO-JHTEpaTypHOH Aed-
TeNLHOCTHI0. O BEIAYCTHA MHOTO PYKOBOACTB 0 XHMHYECKOMY aHa-
JAH3Y, XHMHYECKHX H MHAHepanormueckux ciaopapefi u 1. i K stomy
He NHePUORY OTHOCHTCH H fesrenpHocts A, A, Mycuna-Ilyukuna
{1760-—1805), noayuusilero H3BeCTHOCTL CBOHMH OTKPHITHAMH
XAOPORAATHHATOR LIENOUHLIX METANIO0B,

Hayuuas KesTenbHOCTh XHMHKOB pPasHuIX crpay Esponmu Ha py-
Sexe XVIH u XIX croteru#t csujerensersyer 06 OOWIHOCTH HX
HayyHblx uiTepecos. Bee OHH B OCHOBHOM 33HHMANAHCh XHMHKO-aHa-
JHTHYECKHMH H XEMHRKO-TEXHCJIOrHUSCKHMH npofiaeMamu. JToT daxr
DNPERPACHO HIOCTPHPYET 3HaueilHe noTpefHOCTH TPOH3BOALTBA
B Pa3BUTHH HAYKH B NepHoi OGnlCTPOro pocTa NPOH3BONHTEIL-
HBIX CHJI,

CTEXHOMETPHE

Oxamolt M3 Teopernyeckux npobieM, ¢ RABHHX HOP HHTEPECOBAR-
HIMY XHMuKoB, Onia npolniema xumudecxoro cpoiactsa. B xouue
XVIII B. BonpocoM O mpHpOXe CHA CPOACTBA 3aHHMANHChH MHOLHE
XUMHKH, B TOM yncae T. Beprmau. B 1777 r. poiina xuura «Yueune
0 XHMHYECKOM CPOACTBE TeM», MPHHAAJEKALUIAT HEMEHKOMY YUEHOMY
K. @, Benuemo (1740—1793), meaury no ofpasosauuio, paborags-
meMmy zupexrtopom Ppefibeprcxux pynuuxor B Caxconnu. Hayuas
cocran coslell H ARJCHIA BBHITECHEHHS H3 HHX KHCJNOT B OCHOBAHHEH !
6o7ee CHALHBIMH KHOJZOTaMM H ocnosanusMH, K. Benumess yeraso-
BRI, 4TO [PH BIAHMOACHCTBHY ABYX HEATPANLUEIX COJeH ¢ AROMHIM
ofMelloM BCErAa NOJAYYATCH HelTpaabHple npofykThl. On cxeran
BHIBOA, UTO NS HEATPAAHIAHHH OJHOIO H TOTO e KONHYECTRA KHC-
JOTH HJAH OCHOBZHHS TpefyIOTCS DasjuyHble KOAHYECTHZ QPYTHX
KHCJO0T HJAM OCHOBAHuH, 31as KOAMYECTBO KHCIOTHL ¥ OCHOBAHuM B

' B 70 ppeMA KUCROTOM CUWTAMM KHCTOTHBHI OKCHX, 2 OCHOBAHHEM -—— OKCHI
MeTaana.
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COMNX, OKAZBIBAETCS MOMHO DACCUHTATH OTHOUIEHHA KX MaACC B JABYX
APYIHX COMIX, floydaeMuiX upy xofinom obmene, OTKpPHB 910 BaX-
uoe poxomenne, K. Beunedab oxazascs He B COCTOSEHN PAa3BHTH €TO0.
On Swut Laiex 0T NPH3HAHHA 2TOMICTHYECKOrQ CTDOCHHE BeecrB,
2 B HAeHHOM OTHOHIEHHH He (DHACPNKMBAJCA TPOTPECCHBHEIX BaNIf-
z0B. B ceoem cownnenund «Bpeaewne s poicuiyic xummo» (1773} om
BHICKA3BIRBACT AAXKE ATXUMHUECKIIC HISH.

Lpyrofi sesmenrId xuMux, 3anamasimyiics npobaenmoll oTnoieHHi
KHCNOT B ocHopanui B conax, — M. B. Puxrep (1762—1807}, yue-
Auk M. Kawra, Ou1 ropuniM cexperapem ¥ IpoGHDEpPOM, & 3aTeM
palioran Ha $apdoporoit mauydarrype B Bepaune.

. Puxrep paccMaTtpuBad XHMUIO KaK pasjiend npurIainoil mare-
MaTHKK B BHOVCTHA Zaxe xHArY «O NpUMEHEHHH MAaTEMaTHKH B XH-
muu» (1789}, B 1792—1794 rr. seillia ero OCHoBHas paboTa —
«CTeXHOMETPHS, KK HCKYCCTBO HIMEDEHUSA XHMHYECKUX 37EMEHTOB>,
Ilepras yacrsb KHHTH DROCBSIIGEHA TEPMOMETPHH R (QUOCTHMETPHH,
locranpHble IBe YACTH COREPHKAT RAHHbIE N0 NPHKIANHOR CcTexuo-
METPHH,

QOcuosriBanch Ha adaxausax cotefr, ¥, Puxrep cocTaBua psiw
OTHOCHTEIbHBIX BECOBbIX KOAHYECTB KHCJAOT ¥ OCHOBANKIE, COCTABANAIO-
IGKHX CORH, W Hasbad HUX PaAaMy HelTpanusamny, Pacuyerst coctasa
coqefl Ha OCHOBE THX DAJOB OW } HazBan cTexpoMmerpueit .

W, Puxrep sexonlni u3 3aK0oHa HefiTpaibHOCTH, paHee yCTauos-
geuoro K, Bennexem, B cBoux pagax oH mRuAes 3axeH DPHPOM,
BHIDAXKAWILKA CHIY CPOACTBA MEXKAY KHCAOTAMH H OCHOBaHUAMH (Ha
OCHOBe COCIMHHTCAbHBIX Macc), M. Puxrep nurancs cocraguts reo-
METPHYECKYH) ODOTPECCHI) YHCHEHHEX OTHOWENHH KHCIOT H OCHO-
BAHRYE B COAHX AJTA HOKA3ATeNbCTBA MHAMOrG 3akoHa. O He ApH3Na-
BA/T ATOMHYK TEOPHIO, A03TOMY He MOr Pa3BHTb OTKPBITOH HM CTe-
xuomerpus., OAHEKO ero psinl DPHBIEKNH BHHMAaHWE HEKOTODHIX
xuMAK0B. [ Puiiep noMecrua tabauuy (psioB) BO BBeNSHHH X He-
meuxkomy uananmo kanrg K. Beproase, B paabpeiiiem cam K, Bep-
ToJe BKAOYHI B ADPYIYIO CBOK KHHrY —— «OnbiT XgMauecko# cra-
thru» (1803} — sty me rabmuny. Hecmorps Ha 370, KaeH, nosto-
JKEHHHIE B OCHOBY DAJAOB HeHTPaNH3auKH, He NOJIYHYHIH AadbHeiluero
pa3nuThsa B palorax yyeHulx Havana XIX B, -

TEOPHA XMMHMECKOFD CPOACTEA BEPTONRE,
NONEMMKA MEXMRBY K. BEPTOAMAE M M, NPYCTOM
O NOCTOAHCIBE COCTABA XMMMHMECKMX COEAMHEHMA

Ha pybexe XVIII n XIX BB, BO3HHKNA elle OfHA TEOPHA CPOA-
crea K. J1. Bepronne. Or MCXOXRJM U3 TOrO, YTO CHIALI CPOXCTBA aHa-
JOTHYHBI HBIOTOHOBCKHM cwilam npurskennd. OARAKO B OTAHYHE OT
B3aHMOREHCTBHA KOCMHYECKHX Teldl CHAL XHMHYeCKOIO APHTAMENUs
[POSIBARIOTCS HA OYCHb MAJMWX DACCTOSHHAX, HPHUEM B VCIOBHNX
HHOrEa HeonpeaeneHHmx. B uucae raxux yceaosuil K. Beproane

Vo sCrexnoMerpisy — HaMepenye CTHXHE BB NPHHIENO0R Ten.
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HasblBaeT TeMmIeparypy, JAaBleHHe H 0COOGeHHO MJOTHOCTb B3aHMO-
JaeitctByiomux semtects. [lo muenuio K. bepronie, nioTHOCTE ABAA-
erc (yHKiHell ABYX CHJ — clelvieHHs u ynpyroctd. [1pn npeoGaa-
JaHUI CHJILI CHEMVIEHHst HaJ YNPYroCThi0 BEIIECTBO MepeXoJAHT B
TBepJ0e COCTOAHHE H BHLAE/SIeTCHA, HanpuMmep, B BH/Je ocaaka. B npo-
THBONOJOXKHOM cayuae obpasyercs ras. JKuJkoe cocrosHHe Xapak-
TepH3yercsl paBHoBecHeM 00eMX cHJI. XHMHYeCKoe B3aHMOJeAcCTBHE
BO3MOXKHO JIHIIL TIPH HENOCPEJCTBEHHOM CONPHKOCHOBEHHH pearH-
PYIOLUIHX BEILECTB.

PaccmaTpuBast siBienne Hefirpanuzauuu, K. Beproane xapakre-
PH3VeT ero, ¢ OJHOM CTOPOHBI, KAK NPOSIBAEHHE CHJI TPHTSKEHHS,
a ¢ Apyroii — Kak B3dHMOJEICTBHE KOJHYECTB PeardpyloliHx Be-
wecrs. Cponcrso nponopuuonansiio obonM (axkropaM H, cJlelL0Ba-
TeJbHO, PABHO HX NpOH3BefeHHIO. JTo npousseiaenue K. Bepronae
0003HAYHJ TEPMHHOM «XHMHUYECKAS Maccas.

IIpu BHITecHeHHH H3 cOJell KHCJOT H OCHOBaHHI 00Jee CHAbHBIMH
KHCJIOTAMH H OCHOBAHHSMH, a Taky<e INpH ABoiiHOM o0MeHe, coryac-
Ho K. BeproaJe, npoucxoaut pacnpesnesieHne KHCJAOTEH MEKILY ABYMs
OCHOBAHUAMH (M HAao0OpPOT) B COOTBETCTBHH C CHJIOH CpPOJCTBA, T. €.
MPONOPUHOHAJALHO XHMHYECKHMM MaccaM KHCJOT H OCHOBaHHi. Ecau
npu 3TOM He oOpaayeTcd OCAalLOK H He BhIIEJafAeTcs ras, To obe coau
B PACTBOpE HAXOAATCA B COCTOSHHH paBHOBecus. B sTom cayuae ux
HEeBO3MOKHO OTAEJHTHL APYr oT Apyra. Ho Takoe paBHOBecHe MOKeT
OBITH HAPYILIEHO, HANPHME], MPH BbINADHBAHHHA, H TOr/A COJH OKa3bl-
BAIOTCS PasAeJTHMBIMH.

Ha ocnose stux cootpaxennit K. beprosne BhcKazan MHeHHe,
yTo cama 1o cebe cnoco0HOCTL KHCJAOT H OCHOBAHHIT BLITECHATH H3
coJieilf COOTBETCTBYIOUIHE KHCJAOTHL H OCHOBAHHA HE MOIKET CAYKHTD
KpHTepHEeM JJIsi CYXKIeHHS O CHJe CPOACTBA. TeM caMbIM OH Ompo-
Bepr Touky 3penus T. beprmana o npupoje cua cpoacrtsa. Ilpuna-
pas ocoboe 3HaueHwe cuiaam cuensenus u ynpyroeru, K. Bepromne
1oJaraj, 4To B 3aBHCHMOCTH OT HHMX MOTYT H3MEHSAThCl H OTHOIIe-
HHSL Macc BeuecTs, 00pasylouHx XxumHuyeckune coeannenus. CosceMm
He 00a3aTe]bHO, 4TOOB OTHOLUEHHH COCTABHLIX YacTell B CoelHHe-
HHH GbL1o noctosinHbIM. Takue nocroaunsie otHomenns K. Bepronne
CUHTAJ CKOpee HCKIIOYeHHeM, YeM NPaBHI0M.

C Touku 3penusi 3THX npeacras’iennit K. Beproasne paccmatpm-
BaJ pasJnuHble cJayuyan oO0pa3oBaHHs COeIHMHEHHIl INepeMeHHOro
cocrasa. OH yTBepsKaaJ, B HACTHOCTH, YTO OKCH/bLI HMEIOT MepemMer-
uplit cocras. Kuura K. Beproase «OnbiT XHMHYECKOH CTaTHKH»
(1803), B KOTOpOIi H3/I0XKEeHBl BCe 3TH BO33PEHHS, MOJAY4HJIA LIHPO-
KYIO H3BECTHOCTb. Y4eHHE O MEePeMeHHOM COCTaBE€ XHMHUYCCKHX COEIH-
IICIIIiﬁ 51:.1.?10 BCTpEYEHO OY€Hb CAEpPKAaHHO. Ho mukto ns YUEHBIX He
peuiancs BLICKA3aTbCsd INMPOTHB TAKOTro aBTOpHTeTa. JIHMINL MAaJOH3-
pectupiit xuMHK JK. JI. IlpycT! BBICTYNHJ ¢ KPHTHKON Y4YeHHSA

v JKosedp Jlyu [Tpyer (1754—1826) — dpanuysckuit XHMHE, NOJAYYHA mep-

BLle VPOKH XHMHH B anrteke cBoero otua. [lo oxkonuanun vensepcurera B Ilapuxe
M HECKOJBKHX JIeT MpaKTHYecKOH AesTensnocTH o sansa B 1791 r. kadeapy xumun

“



K. Bepronne. Mexay HHMH BO3-
HHKJIA ToJIeMHKad, KoTopasi Ipo-
N0JIKAJNACh HECKOJbKo Jer. B
HTOre€ MHOTHE XHMHKH HPHHAJIHA
touxy apenns JK. Ilpycra u npu-
3HaJH €ro 34KOH IOCTOSHCTBA
cocTaBa XHMHUECKHX COegHile-
HHH.

JK. Tlpyer Obi BEIZAIOMHMCA
npejicrasuTeseM XHMHKO-aHasH-
tHueckoro uanpasiaenns.On pas-
paborana cepoBOLOPOILHBIN METOL,
IPYNNOBOTO OCdKAEHHS MeTad-
JIOB.

EMy npunaanexur 3acayra
OTKPHITHS TepBoro QyHiamen-
TaJbHOrO 3aK0HA XHMHH — 3aKo-
Ha NOCTOSIHCTBA COCTAaBa XHMHYe-
ckax coegnHenuid. Om nucax:
«CoenHHeHHe eCcTh NPHUBHIAETHPO- Hosedp Jyu Mpyer (1754—1826)
BaHHBI NPOLVKT, KOTOPOMY NPH-
poxa jana nocrosinHblid coctaB. IlpHpoaa maxe uepe3 nocpeicTso
JIioJiell He NPOH3BOAHT COeAHHEHMIH HHaue, KAK ¢ BecaMH B pyKax —
no mepe u Becy. OT oaHoro nojioca K APYroMy COeAHHEHHSI HMEIOT
TOXJIECTBeHHBIH coctaB. MX BHeWwHHI BHI MOIKET pasjHuaTbesl, HO
HX CBOficTBA HHMKOrja He OLIBAIOT pasjHuyHbiMH. HuKakoil pasuuumbl
MBI He BHAHM MeKIy OKHCbIO JKeJe3a 10ZKHOro MNoJyllapus H ceBep-
HOro; ANOHCKAad KHHOBAph MMEET TOT e cOCTaB, 4TO M HcrnaHckas
KHHOBApb; XJ0pHCcTOE cepebpo cOBEpPUICHHO TOMKAECTBEHHO, NPOHCXO-
AHT a1 oHo u3 Ilepy uau u3z CubupH; Bo BCeM CBETE HMEETCH TONLKO
OIHH XJIOPHCTHIH HATPHH, OAHA CceJaUTpa, OJAHA CEepPHOKaJblHeBad
COJIb, 0HA cepHobGapuesas coib. AHAJH3 NOATBEPXKAACT ITH (PAKTHI
Ha KaxaoM uiary»',

YcraHoB/eHHe 3aKOHA MOCTOAHCTBA COCTABA SIBHJIOCH KPYNHOH
noGeaoH mepeaoBOH HAyYHO-MATEPHAJHCTHUECKOH MBICJAH, KOTOopas
Morsaa OblTb NOATBEPMAEHA TOJAbKO Ha OCHOBE BBICOKOKAYeCTBEH-
HOIO KCNEepHMEHTAJNbLHOTO MaTepHaJa.

BricTphlif mporpecc XHMHH, Ha4aBILHIICA NOCAE XHMHYECKOI peBo-
JIIOLHH, CBSI3aH TNpPeXje BCero ¢ PaspHTHEM XHMHKO-aHAJHTHYECKHX
HCCJIeI0BaHHil cocTaBa coJell, MHHepaJoB M JPYrHX BEILECTB H C

B ManpnickoM yuunBepcHTeTe, Ile B €ro pacnopsiennH Onaa xopotuo obopyio-
Bannas xumuueckan naGopatopua. B 1808 r. npm okkynmaumu Maapuna dpanmys-
CKHMH Boifickamu JnaGopatopua JK. Ilpycra Obia paspylleHa W OH OKA3aJcf BH-
HYXIEHHLIM BepHyTbcs Bo Ppanuuio, rie B HeGaaronpHATHLIX YCJAOBHAX NPOLOJ-
xan Hekotopule Heeaegopannd. B 1818 r. K. Tlpycr 6mn n3Gpan umenom Ilapua-
CKOH aKaleMHuH.

U Hur. mo ku,: MenwyTtrun B, H Xumua u nyru ee pazsurua. M—JI,
1937, c. 147—148.
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HaKONJIeHHeM 3KCNePHMEeHTaJbHOTO MaTepHaJa, Ha OCHOBE KOTOpOro
MOKHO ObljIO ClesaTh BaKHble TeopeTHueckHe oGobmenus. Mmenno
B 3TOT MEPHOJ XHMHS H CT4Ja 3KCNEPHMEHTAIbHOH HAYKOH.

K navanay XIX B. XuMH$S, OCBOOOJIHBLIASCA OT PeaKLHOHHOTO Ha-
cJelHs M OTCTAJbIX TPALHIUHI aJXHMHYECKOro, HaTPOXHMHYECKOIro
1 (JIOrHCTHYECKOrO NEpHOL0B, BHILLIA Ha LWIHPOKYK IOPOry 3Kcne-
PHMEHTA/JBHOTO H TeopeTHYecKoro passuTHs. Ilepej new oTKpbiIHCh
HeoOLATHLIE NepCneKTHBL pa3paboTKH BaxKHeHIIHX npobJieM, BLIBH-
raeMblX NoTpeOHOCTAMH OBLICTPO PACTYLIEr0 MPOH3BOACTBA.

FJTABA VIIL.
BO3HMKHOBEHME XMMWYECKOHW ATOMMUCTHMKM

JAYOH AANBTOH M EFO ATOMHOE YYEHME

Bo sropoit nojosuHe XVIII B. ecrecTBOoHCOBLITATENH CUHTA/IH
aToMHOe CTpoeHHe MaTepHu camo coboit pasymerowmmcs. Ognaxo
€ro paccMaTpHBaJH JHUb B KayecTBe HaTypdHJIocopCKOH Teopuu
H He NMPHMeHAJH NMPH 00bACHEHHH XHMHYeCKHX saBaeHHii. [ocrmogct-
BOBaBIlEe B TO BPeMs NpeacTasiaenHe 06 ocoboii poJiH B cocTase Ted
HepecoOMbiX JIOHOB (CBeT, TelsoTa M JAp.) He COJeHCTBOBAJIO
BHEJIDEHHIO AaTOMHCTHKH B XHMHIO. 3acjayra B HCNOJb30BAHUH aTOM-
HOTO YYeHHsi AJs OoObsACHEeHHA 3aKOHOMEPHOCTeH COCTABA BellecTB
npUHAIeKAT aurauiickomy yueHomy Jlwony Haawtony (1766—
1844). On GbiT CBIHOM TKaya M CHCTEMaTHYeCKoro o0pasoBaHHS He
noayuus, C yerslpHagUaTHICTHE-
ro Bospacra x. dansron paGo-
Tan B KayecTBe NMOMOLIHHKA Y4H-
TeJsl H B AanbHeillueM B TeYeHHe
BCell KH3HH 3aHNMaJIcA npenoaa-
BauueM. B roHocTH oH HHTepeco-
BaJjicA MeTeopoJorHell, 3aHHMall-
¢ KyvpHanucrukofi. B 1794 r.
Jlxk. Jaasron Berynua B Manuec-
TePCKoe JHTepaTypHoe H dujo-
codckoe 0O6LIECTBO, H BCA €ro
Jajapiedluas HaydHas JIesiTeNlb-
HOCTh Obl1a CBA3aHa ¢ 3THM 00-
mectsoM. [lepeble HccnenoBaHng
Ix. HanbToHa NOCBAILGHBI H3Y-
YEHHIO COCTOSIHHA arMocdepnl.
B 1793 r. nosiBunack ero Kuura o
MEeTeopoJIoTHUeCKHX  HalGao1e-
HHAX # onwltax. B 3rtoii pabore
Jx. JaneToH BBICTYNHA NPOTHB
Hocon Harvron (1766—1844)  TOCHOACTBOBABLIEH B TO BpeMms
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TCODHN PacTBOPCHHA BOASHBIX napos B armocdepe. Ou noxazan,
4TO BOAAHWIE Haphl SABARIOTCH COCTABHOH HACTBLIO CMECH rasos
atMocdeps B UX CcORepxaHMe 3aBuent or reMnepatypwu. Iipo-
LOMXAR CBOR #HecaenoBalus cMecelr rasos, Hda. Haswtor B cavom
nayaie XIX B. mocnosn3oBadcs Bpu OOBACHEHH X CBOfCTB KOp-
nyckyasprofl teopuefl. (OH BHCKAa3ak MbBICAL, UTC UYaCTHLE Ta3os
OTTAAKHRAOTCA APYT OT APYTa ¢ CEMHAKOBOH CHIOI 11E33BHCUMO OT
HX BPUPOASL, B Ha 3TOH OCHOBE BHICKA3aJ, 3 34TeM H AOKa3ad JKcne-
pHMENTANLHG 3aKOH papuuadbpHRX fasaeduil. B uacrsocru, oy cne-
aan obobwaonlit Bapos: «Bce rasnt O0LEMNHHIOT CBOH YCHAHA,
4rofb!l BPOTHBOASHCTBORATL NAaBJEHUI0 aTMocdephl AR HHOMY OaB-
JEeHHID, KOTOpOe MOXeT Ha HuX HefietBoBaTEY

PuzHyecKyso Teopuic rasopoft cmecw Kputukosai K. DBepronae
H IpyrHe ydeHbie, KOTOpHe HOMICDIKHBANH TEODHIO XHMIUECKOro
pacTBOpenus ra3oB arMocdepn. 3to momorno Hyk. Hasstouy nops
TBEPOHTL ¢BOH ufex. Bumecre ¢ ¥. Tenpu Jx. Hanvron chopmynn- -
POBAJ 3aKOH DACTBOPHMOCTH 1a308 B MHIKOCTRX: «EC/id Hexoropoe
HKOAMHECTBO BOAM, CBOBORHOM O BO3/YyXa, B30AATHBACTCA CO CMEChI0
ABYX Hax Dojiee rasos, TO BONA HOMVIOTHT TAKOE He KOJHYECTHQ
KaXJ0rg raza, Kax ecnu Onf OH NPHCYTCTROBAJ OTHEIBHO NP TOH e
BACTHOCTHY 2,

Paapaborka Jx. HasstoHoM Teopuu rasobhiX cMecelf oKasaJach
JOTHYECKON CTYHEHBID B PA3BMTHH XuMHdecxofl atomucTHxiu. O He
COBEpUIAT HUKAKOTCO NPBEIKEKS B nepexode 0T gusuyecxoll K xumuye-
cxoil aroMucrike. KopnyckyaspHule NPencTaRJICHHS BPUBENH €ro X
BHIBOMY O BEJARYHHE YACTHH Pa3JUYEBIX 3308, HAH, KK OM BBHIDA-
wanea, aromos (1803). Ilocte sToro on W nepeuie’ K H3IYUCHHIO
pasiauHyuil B BEAHUNHE YACTHIL TE08 1O MAacee,

Eme npu ofbAcHesHy BaauMuol nuddyany razos Jx. Jaasrod
paspafeoran Molens ra3oBoft yacTuuisi, uau atoMa. € Heisio Ha-
FASAMOCTH (A48 wedell npencsaBauda) olf H300pamant atomu ra3os
B BHAe Ky0OB pasawyuoll Be HUHMHB M OKpack#. B unentpe xyfa —
ANPO ATOMA, OT KOTOPOro PACXOMATCN JYHH, HI0GpamKalonile Tenio-
Byio atmochepy aroMa. FLIOTHOCTL €€ YMEHNbLIZAETCA ¢ PACCTONHHEM
or saapa. Ha ocaose raxoli rpyfofl MoReau OnaH cAenasbl BaXHEE
yaozaxanouetus. Tak, [Tk Hanesron yeranosua, 810 gucso «actiig
B onpeieaeiHoM ofbeMe raza IPoNoOpPHUHOHANBLIC MACCe ra3d B 3TOM
obpeme, OTCiofa CIEAYET, YI0 HWIOTHOCTH TA33, OTHECEMHAA ¥ MJ0T-
HOCTH HauboJee JeTKOTO raza (BORDOPOAA) NPH NOCTOSHHEX YCIO-
BUSIN, BPRACTABIRET COOOH OTHOCHTRJILHYIO MACCY 2TOMOB.

B nagvpefimrenm Jhx. JaasTon npHHAT B Kauectse MORSIH artoMa
chepy, TaKkKe OKPYMEHHYID rTendosofl armociepolr {remtopompoMm}.
O nexald JOKA3aTRAbCTEC THIOTE3H O PATUYHY PA3MEPOB M MAaCCH
4TOMOB pA3IMUNBIX Ta3oB. B 1npouecce 3THX HOUCKOB OH ofpaTux
BHHMaNHE Ha Deakunio obpazcBaung oxckaa azora (II)} u3 aszora
H xucaopona. lipn ofbAcHenuH 3TCH peaknuH OI paccymiat Tak:

! Hansrow A w Clopuxxk pabor no avoMucrixe. JI., 1948, ¢ 55,
2 Tam me, ¢. 78,
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ec/iH paBHble 00LeMbl 00OHX TA30B [AAIOT COeJHHEHHEe, TO H3 JIBYX
HCXOJIHBIX 00LEMOB JOJIZKHBI NOJYYHTLCA JIBa 00beMa OKCHAA a3oTa
(IT). Ilpn sTomM 4YHCJIO YacTHLL HOBOrQ rasa [0/ KHO OHTb BJBOE
MEHBIIIE UHCA YACTHIL HCXOAHBIX ra3os, HO Macca rasa OCTaeTcs Toll
e camoit. [lpu arom JIx. lanabToH ¢ camoro Hauaja oTBepr HAEIO
0 TOM, 4TO B paBHbIX 06 beMax ra3oB COJEPHHTCA PABHOE YHCIO dac-
THIL (BHAHMO, OCHOBLIBAJICS HA PE3Y./IbTAaTE€ HECOBEPLICHHOTO ONbLITA).

Ilpun pemtenun sToro Bompoca (0 YHMCJe YacTHIL rasa B Omnpeje-
aennom obneme) Jxk. JlaawTon nodbioBasics pasinuHbIMH AOCTYII-
HBLIMH €My NpPHMEepaMH, B YaCTHOCTH, OH 3aHHTEPECOBAJCH OTHOIIe-
HHSMH YHCEJ aTOMOB a30Ta M KHCJAOpPOAA B TPEX H3BECTHBIX TOrna
OKCHJIAaX a30Ta. JTOT NPHMEpP 0KaszaJcsi NOJe3HBLIM IPH YCTaHOBJe-
HHH OTHOCHTEJIbHLIX Macc atomoB. B cenratpe 1803 r. k. JlaavTon
3anucaa B paGouell TeTpajaH paccuHTaHHble HM (Ha OCHOBE aHaJH-
30B, BLIIIOJIHEHHEIX Pas/JHYHBIMH aBTOPAMH) NepBbIE aTOMHBIE MAacCHl.
OH He NoNbL30BaJICsA NOHATHEM «MOJIEKY/1a», a TPHMCHsJ BMECTO HEro
MOHSITHE «CJOMKHBIA aroM». TaGanua nepsBniX OTHOCHTEJAbHBIX Macc
aToMOB (aTOMHBLIX BECOB) TAKOBa:

MMpocteie atoMm (nMochenHHe aTombl)

Bonopon 1 AMMHaK b CepuucTuiil ras 22,66
Kucnopon 5,66 OxHcs azoTa 9,66 Cepnan KHcaoTa

Asor 4 3akuce azota (NOz) 13,66 (SO;) 28,32
¥rnepox (yroas) 4,5  Asornas KHcnora 1532 VYroawuas xucaora 158
Bona 6,66 Cepa 17 OkHew yraepona 10,2

ELEM ENTS Opnospemenno  Jx. JanbsToH

W we CT&J N0Jb30BaThCs 0003HAUECHHAMH

O Hydrogen O Strentiah 46 aTOMOB B BHJE KPYHKOB C Pasjinu-
HBIMH  (HrypamM#d BHYTPH. B TOM

® Azoe 5] @ Barytes 6 ke 1803 r. on npuerynua K Gouee

NoAPOGHOMY H3YUEHHIO OTHOLIEHHIk
. Casbon 4"@ Iron 50 MeXKAy a30TOM H KHCJIOPOAOM B

O — Zinc s OKCHAAX a30Ta M MPHIIE] K BaXkHO-
- MY OTKPBHITHIO, OOHAPYIKHB, YTO 5TH

@ Phosphorus g @ Copper s cOCAMHEHHs 06PA3yiOTCs B MPOCTHIX
OTHOLIEHHSIX, & HMEHHO JJISt OKCHAa

@ Sulphur 13 @ Lead g0 asora (I) — 2:1, okcuaa asora
. ; (ITy — 1:1 u a3oTHOH KHCJAOTH —

@ Magnesia 2"'@ Silver & 1:2. B 1804 r. Ox. Maabton Hc-
@ Lime 24 @ Gold 150 c'nenoaaﬂ Nnojo0HbIE K¢ OTHOLIEHHS
yriaepojia M BoJOpoja B Macao-

@ Soda 28 ® Platina igp POMIHOM rase (stnaene) — l:1u B
mapui-raze (merane) — 1:2. OtH

@ “Porash 42 0 Mcrcun,f ;J; ONBITH MOATBEPAHJH BBIBOJ O CY-
. HLeCTBOBAHHH IIPOCTHIX OTHOLIEHHH

Aromot (aaemenror Jassrona) MEHY aToOMaMH 3JIEMEHTOB B coe-




aniiennsax u npusean k. laabtona x ¢opmyanpoBKe 3aKoHa Kpar-
HEIX OTHOMIEHHH B GHHApHBIX COeJHHEHHX.

HOBAfl CUCTEMA XMMHYECKOH ®HNOCOMHH

JIx. J1anbToH He MpHAABAJX 0cOGOr0 3HAUEHHS CBOEMY OTKPLITHIO
3aKOHA KPaTHLIX OTHOLIEHHI H BBeAeHHIO aToMiblXx macc. CpeaeHus
00 3TOM NMOSABUJIHCH BlepBhie B neyatH Jauuib B 1807 r. B kypee «Cue-
rema Xumuu» Tomaca Tomecoua (1773—1852) — Buanoro aHrauii-
ckoro xumuka. T. Tomcon Ovl1 yuennkom k. Baska B Daundypre
M 37ech e B AanbHeidmeM uHtaa Kype xumuH. T. Tomcon usnasan
KypHan «Aunajapl ¢uaocopuu» u Hanucana apyxtomuyio «Heropuio
xumnu». [locne xoporkoro pasrosopa c k. laabToHOM © ¢ ero
coraacus T. ToMcon cooGuiua B cBoeM Kypce «CucreMa XHMHH» O
raapHedmux  uaesx Jlwx. Jlaaprona, oOTMeTHB, UTO THIOTE3a
Jlx. JlanbTona Jierko oOBACHSIET COCTAB NMPOCTEHIIHX COEIHHEHHIL.
ITO COAEHCTBOBAJIO PacnpOCTPaHEHHIO AaTOMHOI TEOpHH.

B 1808 r. suimsia B cser ¥ kuura Jx. ansroua «Hopas cucre-
Ma XuMuueckoil (uiocopuu» !. Beino 66 €cTeCTBEHHO OXHIATh, UTO
3T0 COYHHEHHE LIEJHKOM TOCBAILEHO aTOMHOII TEOPHH H ee NMpHMeHe-
HHIO B XHMHH, B jpellcTBHTe/IbHOCTH JKe B KHHIE€ paccMarTpHBaJ0Ch
yUEHHE O TEMJOTe B CBA3H C HCCJAeJOBAHHAMH CBOICTB aTMochepHl,
CMeCH rasoB, XHAKocTell H TBepAbIx Tes. JIulL B mocieaHelt riaaee
OBblIH H3J0MKeHbl OCHOBHDLIE TIOJIOKEHHS XHMHYECKOH AaTOMHCTHKH.
B oxnoit n3 ceoux nexuuid (1810) Hx. danabron oObscHH, NOYEMY
OH M3 PasJHYHBIX BO3MOMKHBIX HA3BaHHH NMEPBUUHLIX YaCTHIL H3bpaJ
Ha3BaHHe «atom»: «5 u3bpana caoBo atoM s 0603HAYEHHS STHX
MepBHYHBIX YACTHIL, MPEANOYHTAS €ro CJOBAM HACTHIA, MOJeKyJa
HJIH IPYTHM YMeHbUIHTENbHBIM Ha3BaHHAM MOTOMY, YTO 3TO CJOBO
KaKeTcss MHe 3HauynTe/pHo OoJee BLIPAZHTENLHLIM; OHO BKJIOYAET
B ce(sl TIpefCTaBJIeHHe O HEeJeJHMOCTH, Yero HeT B JAPYrHX obo3Ha-
yennsax. MoKHO, 0IHAKO, CKa3aTh, UTO A PACIPOCTPAHSIO 3TO CJA0BO
CAHIIKOM [aJeKo, KOrfla TOBOPIO O CJAOXHBIX aToMax, Hanpumep, s
HA3BIBAI0 YACTHIY YrOJLHOH KHCJAOTHI C/IOMKHBIM 4TOMOM...»2

AtuM U obbacuaercs, uto K. JlaabTOH NPABOANT B CBOHX KOHC-
THTYHHOHHLIX (JOPMYJIax aTOMHBIE MACCHI K CTPYKTYPBI Psijla MPOCTHIX
u ciaoxubXx Ted. OH nmpHBea M KJIacCH(MHKAUHMIO CI0MKHBIX ATOMOB
Mo CTeneHH HX CJA0KHOCTH:

1 atom A + 1 atom B = atomy C — npoitnomy

I atom A 4 2 atoma B = atomy D — rtpoiinomy

2 atoma A + 1 atom B = | aromy E — Tpoiinomy

1 atom A + 3 aroma B = 1 atomy F — uersBepnomy n 1. 1.2

OrcyrterBe B pacnopsamenun Jx. anabToHa TOYHBIX AAHHBIX O
COCTaBe [ABOHHBLIX COeIHHEHHIl 3aCTABHJIOQ ero NMpHOErHyTbh K A0MYy-

! Dalton J. A new system of chemical philosophy. Part 1. Manchester,
1808.

2 Naasnton I x CBopunk paGor no atomuernke. JI., 1940, c. 93.

3 A new system of chemical philosophy. Vol. I. P. 213,
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LMIGHHSAM HA OCHOBE «NPHHUHIA MAXCHMAABION npoctoTwi». B apasn-
Jgax 06pasopBanus xHMHUecKxx coemuuennin [k, [areton ykaswi-
BaeT: «Ledy BO3IMOMHC TOAYUHTL TOALKO OLHO COeXHUCHHE 13 IBYX
BEISCTR, MOYKHO HPeANOJICKHThL, YTO OHO Oymer IBOdHBIM IIpH
OTCYTCTBHII APYTIX RAHHBIX, CBHAETEAbCTBYIOMIEX O APOTHBHOM»!,

fia ocunopauuu asrore mpasuaa k. Daasron upusnmayg, 4ro
B0Aa — 3TO ABOHHOE COeAuHeHHEe KHCBOPOAA I BOKOPOLA {HepOKCHA
BOACPORA TOFZa ue Gua n3Becred). K TaKHM Ke COeNMHEHHSM OH
OTHOCILY ¥ aMMHEK, KOTOpPHII COCTOHT, NO ero MHEHHIO, H3 OAHOIO
aToMa BOACDOAE M OAHOTO aTOMAa a30Ta. leneph NOHATHO, HOUEMY
aTOMHBIE MaCcChH AJsl KHCIOPORA K a3orta Oniid ofnpeleseHbl Henpa-
BHJIbHO.

Bo propo#i wactu kuurn «Homas cucrema xmmuuecxoil duioco-
dun» JIw. Hansron gaer onpegenerne nouaTHR «aaeMenT». O oTMe-
4a/1, 47O OTHeYyHOpHBIe UeJ0UK H 3eMAH GLITH HeZaBHO PA3TOMEHBE.
FlosroMy Bce 23eMaH OH OO bEIHEAET B OOHH KARCC KAK OKCHIBI META-
A0B. O0CCHOBRIBAA 33KOH KpatHbix orHowmwenndt, x. Haoeron npu-
BOAMT 3H€ChH Ke OTHOWICHHA 43073 ¥ KHGIOPOZA B IATH OKCHAAX
azora,

Cnycra ceMHaznarthk JeT NOCAe BHIXOAA BTOPCR YacTH TepBOFO
toma «Hosan cucrema xumuueckoll ¢Haocobun» . [laaston
BLIIYCTHJ DEPBYIO MalTh BTOPOTO TOMA. 3a 3T BPeMs arToMHasa Teo-
DHR TOJNYYKIa He TONLKO HIHPOKOe NOpH3HAlWe, HO H DAa3BHTHE.
Mexpay TeM XapaxTep H3JO0HKEeHHR (BLINYCK TOCBRIMCH METAIAaM)
ocrajca Ha yposue 18051807 rr. Caenyet OTMETHThL, YTC HEKOTO-
pBEIC KPHTHKH BHAGAH B 3TCH TEOPHH AGBTOPEHHE [aBHO BHICKA3AHHLIX
et (M. Puxrepom, Bp. Xurriucom n ap.}. OzuH Hemeuxuil yye-
HEE Baa Takvio xapaxkrepuctery orkpuitus k. Haswrosa: «3a-
cryrd [lanasTOHa COCTOAT TOALKO B TOM, 4TO OH ofed aofiporo Pux-
Tepa {KOTOPOTO OH 3HAaA...} B Pa3OPBAHHYI, CIIHTYIC H3 ATOMOB
MauTHIO, ¥ Teneps Geansifl Puxrep B 3vom pybuuie, nepobio Yitucy,
BO3BPATHACA B CBOE OTEYECTBC M HHKeM He Om yzman»®. Hecom-
nenno tamke, 4ro #a Lk, JaasTona Xak y4eHOTO-CAMOYYKY HeKO-
TOpHE AaBTOPHTETHL XHMHHK TOTO BpeMeHH, B ToM uncae u . Hasxn,
CMOTPesH CBEICOKA, fBITAasCh NPeYMeHLINNTL er0 3ac/YTH H BPHfH-
CaTh HX APYCHM,

Ho Gwian # neBcTBUTEnbHBIC HOBORH IS CKENTHHECKOTC OTHO-
[EeHHA YYeHbIX K HEKOTOPLIM JANbTONOBCKHM HOCTPOSHHAM, 0COBEeRRO
K ere spasunam 0 gopmyaax coepusennii. Heawsa rtaxke He npu-
34aTh, 4to Goppfa Jlw. [aaprona sa cBOu HAEEH B camoMm Hadaje
cToJeTHA Opijia HejocTaTtouie akrneHohl. K roMy ke on Guia Hazdi.
He CAMOYBEPEH H CYUTa/] BLICKA3aHHLIE HM HIEH HENOrpPeUIHMbIMH.
Hceroprxk  xumud . Komm  nan  cleayliylo  XapakTepHCTHKY
Hx. Hanbroda: «Iloxo6do toMy xak Jlanprody pado npymiioch ca-
MOMY HDPOXAAAMBATL cefe HOpOry B XH3HH, TAK ¥ B HAYKE MM OWAH

! Datton J. A new system of chemical philosophy. Part §. Manchester,

1808, p. 214.
2 ¥ssea B, Heropss usayskrTuexmx gayy, + HE Cné., 1869, ¢ 213,

m.




BCKOpe OTBICKaHbl caMocTosiTesabHble myTH. Ho kak y Bcex camoyuek,
B Hem ObLLIO MeHblle PasBHTO XKeJaHHWe 3HATh, UTO CAelalu Apy-
rHe, ueMm TBeplas YBEPeHHOCTb B MNPABH/ILHOCTH HaHIeHHOTO HM
camum»l,

[Ipn BCeM 3TOM MOMKHO yTBepPkJAaTh, uto HMenHo JIxK. JlanbTony
NPHHAJJIEKHT BeJHyajilas 3acjyra OCHOBATE.si ATOMHOH TEOPHH H
0110 H3 UEHTPaJbHBIX MeCT B HCTOPHH XuMHH. OCHOBHBHIE HIEH
Jlx. JlaabToHa cTaqH HCXOIHBIM NMYHKTOM JIsi BCEro AajbHeliero
pPA3BHTHSL HAYKH.

3ameuarensnas ouenka poan k. JlanbToHa B PasBHTHH XHMHH
Ouina nana P. dureapcom: «Hopasi 3moxa B XHMHM HauHHaeTcs C
aTOMHCTHKM (coemoBatenbHo, He JlaByasbe, a [laabron — oren
COBPEMEHHOH XHMHH)»Z,

I'JTABA IX.

SKCNEPMMEHTAJIBHBIE UCCNEQOBAHMA U OTKPLITHA
B XMMMHM B HAYANE XIX B.

OTKPLITHE TANBBAHHYECKOIO 3NEKTPHYECTEBA

Hayano XIX B. O6bl710 BpeMeHeM NOJHOH NepecTPOiKH XHMHH Ha
Gase KMCJAOPOAHOH TEOPHH H XHMHYECKOH aTOMHCTHKH. DTO OTpasH-
JOCh H Ha 3KCMNEePHMEHTaJbHBIX HCCJIEeJOBAHHIX. XHMHKO-aHAJHTH-
YeCKHH MeToJ MpPOJO0JKAaJ OCTaBaThCs OCHOBHBLIM, HO Hapsily ¢ HHM
O6blIH paspaGoTaHbl H HOBble METOABI HccCJeloBaHHs. B wacTHOCTH,
60J1bIIOe 3HAYEHHEe B PAa3BHTHH XHMHH MOJYYHJ 3JIEKTPOXHMHYECKHH
aHaJIH3, KOTOPbIH BO3HHK B pe3yJbTaTe OTKPLITHA raJbBaHHYECKOro.
3JIeKTPHYECTBa.

B 1780 r. uranwanckuit Meauk JI. IaasBauu (1737—1798) cay-
yaftHo oGHApYXHJ, 4TO €C/H K NpenapHPOBAHHOH Janke JATYIIKH,
IIO)J.BQ].I.IQHHOFI Ha MeTa/IJIHYeCKOM KpPHHKE, IPHKOCHYTRCA MeTaJlJIHYe-
CKHM TNpeaMeTOM, TO Hab/iofaeTcsl COKpAILleHHE MYCKYJOB JAaIKH.
JI. TaabBaHu mpulIes K 3aKJNIOYEHHIO, UTO TAaKOe SBJEHHE MOMKeT
ObITb  O6DBACHEHO CYLIECTBOBAHHEM JKHBOTHOTO 3JIEKTPHUECTBA..
Cooreyecrseunuk JI. TaabBauu, npodeccop ¢usukn A. Boavra
(1745—1827) BuicTynHa ¢ KpHTHKOM B3rasaos JI. [anassauu. [lo ero
MHEHHIO, MBIIIIBI JATYIIKH COKpallaloTes JHWbL TOrAa, KOrjaa
9JeKTPHUYECKAsl liefb COCTOHT H3 JBYX pa3HbIX METANJIOB, HaXosi-
IWHXCA B KOHTakKTe, MO3TOMY JArylKa B onbiTe [aabBaHu Hrpana
pOJT.b JIHIIb ‘IYBCTBHTGJIBHOI"O T&-’IhB&HOMET]}a. HetHHHbIM xKe HCTOM-
HHKOM 3JIeKTpHUYecTBa cJenyer, mo MHeHHio A. Boabta, cuurath
S/MEKTPHYECKYIO CHJY, BO3HHKAIOIYI0 TNPH CONPHKOCHOBEHHH ABYX
pPa3JHYHBIX METaJJIOB, HIH KOHTAKTHOE 3JeKTPHYECTBO.

! Kopp H. Die Entwickelung der Chemie in der neuerer Zeit. Miinchen,
1873, S. 287.
! Dureasc ®. quanexthka npHpoas. M., 1955, c. 236.

6 Jaxkasz Ne 4541 8t



OH cTaBHJ ONBITH C PA3/JHYHBIMH NapaMH MeTaJlIOB, ONperess
3HAK M BeJHUYHHY 3apajla OTHHX METa/JioB N0 OTHOLIEHHIO K JAPYTHM.
B pesyabTaTte OH YCTaHOBHJ pAx HanpsxeHuil. B 370 BpeMsa 6oJb-
moe 3naueHHe Moayyuao orkpbitue A. BoabTa HCTOUHHKA 3JEKTpPH-
YecKOro TOKa — BoJdbTOoBa crosaba (1799), kotopwlit coctosii H3
KPYXKKOB IHHKA H MeJH. Mex1y HHMH MOMEmasH nosocKy Iepers-
HOIl TKAHH, TPONUTAHHYIO LIETOUHBIM PACTBOPOM (4YHCIO map Kpy#xK-
KOB MeTasJIoB B cronfe ObLLIo PasiTHYHBIM B 3aBHCHMOCTH OT Tpebo-
BaBllieroca HanpsmeHus Toka). Beckope okasasioch, YTO HOBBIH NpH-
Gop naer IWHMPOKHE BO3MOMHOCTH s HecsenoBanus. ¥Yxe s 1800 r.,
xoraia B Auramn crajso usBectHo o6 uzobperennn A. Boabra,
A. Kapaeiins n Y. Hukoabcon co6pann no ONHCAHHIO BOJLTOB CTON0
(u3 17 cepebGpsinblx M 17 INHMHKOBLIX KPYXKOB) H YCTAHOBHJIH, 4TO
JakMycoBasi OyMma)Kka MeHSieT CBOH 1IBeT Ha pasHuIX ToJiocax
npubopa. 3areM OHH C TNoOMOUIbI0O 3TOro npHOopa pasoXKHIH
BOLY.

Co Bpemenun onyoOuankosauus A. Kapaeitiem n V. Huxoasconom
pPesyJabLTaTOB 3THX ONBLITOB BOJIBTOB CTOJO CTa/l NPHOOPOM A5 OMbl-
TOB BO BceX crpanax Espone. C ero noMoublo craay ocyuecTBIdaTh
3JNEKTPOJNIH3 PACTBOPOB COJEll H APYTHX BEUECTB M HA OCHOBE MOJY-
YeHHBIX JaHHLIX BBICKA3LIBAJH pPas3/JHUYHbBIE THINOTE3bl H TEOPHH O
NpHpPOAe TrajbBAHHYECKOTO 3MTEKTPHYECTBA H MeXaHH3Me sBJeHHi
2JIEKTPOJH3A.

Doapmoe sHayeHue M5 BBLIACHEHHT MeXaHH3Ma 3JEKTPOJIH3A
NoJy4YHJaH onelTel Jatsuiickoro ¢usnka T. [porryca (1785—1822),
KoTopulit B 1805 r. BbICKa3aJ MHEHHe, 4TO MpH JefiCTBHH TOKa Ha
BOAY 00pasyloTca 4acTHILBI BOAOPOAA H KHCJI0pPOda, HeCyllHe 3JeKT-
pHueckHe 3apaiul. B 3aBHCHMOCTH OT 3HAaKa 3apafa OHH OTTAJKH-
BAlOTC OT OJHOHMEHHO 3apSIKeHHLIX MOJIOCOB H, NPHTATHBAACH K
NPOTHBOMOJIOKHO 3aPsKEHHOMY MOJIIOCY, TePSIOT CBOH 3aps] H Bbl-
Jgeasiorces B BHje rasob. B kauecrse namoctpaunn T. Iporryc npn-
BeJl HATVIAAHYIO CXEMY Hpollecca, MOKAa3hlBAIOUIYIO, YTO OH NPOUYHO
CTOMT Ha TOYBe XHMMYecKoii aroMucTHKH. Heckonbko panee
T. I'porryca $1. Bepuenuyc n Y. I'maunrep (1766—1852) raxke
npiTadnch OOBLACHHTh MEXaHH3M 3JEKTPOJIH3a coJeil B pacTBopax.
B cpoeii crarbe (1803) oHu BhICKa3aJu MHEHHE, YTO IPH NpPOXOXKIe-
HHH TOKa uepe3 pacTBOPLI COJEll OHHM pacnanaloTcs Ha KHCJIOTHI H
OCHOBaHHSI.

B Poccun ¢ BoabTOBHIM cTO1G0M B Hauane XIX B. paGoraa npo-
theccop Mennko-xupypruueckoit akanemuu B [lerepOypre B. B. Ilet-
pos (1761—1834). Oun ocyurecTBH/J MHOTOYHCJEHHLIE OMLITHI MO
3JeKTpoausy codeit, a B 1802 r. coGpan orpoMuyio Garapeio H3
4200 mMemublX M IIHHKOBBIX KPYXKKOB H IIPOBeJ ¢ Hell MHOTO OIHITOB,
OTKPBIB IIPH 3TOM BOJLTOBY Ayry. ITpodeccop Mockosckoro yHnBep-
curera ®@. ®. Peiic (1778—1852) npeanpuusa B 1807—1808 rr.
OMBLITHEI M0 H3Y4YEHHIO AEfiCTBHS TaJbBaHHUYECKOrO 3JEKTpHUeCTBA HA
pasiHuHbIe OOLEKTH H OTKPHII ABJeHHe 3jaexTpodopesa. Bee 3t u
JApyrue MHOTOYHC/EHHBIE pPabOTEl ¢ BOJNILTOBEIM CTOIGOM 03HAMEHO-
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BAJH BaXKHBIH 3Tan HAKOMJEHHs 3KCIepHMEHTAJbHOro Marepuaa,
NOCHYIKHBIIEro B JaJbHelimeM (akTHUECKOH OcCHOBOH  (¢u3u-
YeCKOH XHMHH.

HMCCNEAOBAHMA . A3BH

Ilemdppu su (1788—1829) 6uir omnum H3 nanfojee BbIIAIO-
wHxca Heenenosatesaei navasaa XIX B. OH He 1oayuHJa CHCTEMaTH-
yeckoro oGpasopanus. Byayun yuennkom Bpada, on ¢ 1797 r. camo-
CTOATENbHO H3y4aa xummuio mo yyebuuxky A. Jlasyasve. Ilanee on
paGoraa accucreHtoM B [TneBmaTnueckom uucruryre. 3aech I, [lspu
C/leJ1d]l CBOE NepBoe OTKPLITHE, YCTAHOBHB ONbLSHAIONIEE JeiCTBHE HA
yejqosexka okcuaa asora (Il) — Beceasiulero rasa. 310 OTKpHITHE
c/les1alo ero HMs H3BeCcTHBIM BO Beeil Aursun. Yepes roa I'. [lssu
GLIT MpHTJalleH acCHCTEHTOM H 3aBe/YIOIHM XHMHUYeCKoi Jabopa-
topueit B KopoJaesckuii uucruryr B Jlonjaoue, a euie yepes roi oH
3aHAJ MecTo npodeccopa XHMHH B 3TOM HHCTHTYTE.

Baecrauine nexkunn I'. [3sn B KoponeBckoM HHCTHTYTE mpuBije-
KaJH MHOMKECTBO cJyliaTesell H3 pasyiHYHBIX CJ0eB JIOHJOHCKOro
obmecrsa. OQHOBPEMEHHO OH BeJl B HHCTHTYTE KPYNHBIE HCCJAeL0Ba-
uuga. B 1803 r. ero usbpaan unenom Kopoaesckoro obuiectsa, a B
1820 r. on crTaJs npe3ueHTOM 3TOr0 00LeCTBa H MOJYYHI MHOKECTBO
APYTHX HAYYHBIX OTJHYHIL.

DaekTpoxuMmuyeckHe onblTh [ [{3BH OBIIH MOCBALIEHBI pasiioxe-
HHIO BOAbL. OH yCTAHOBWJ, YTO NPH 3TOM MOJYYaeTcss BOAOpOAA B
IBa pasa 0oJiblle, yeM Kucjaopoja. Bmecre ¢ TeM oH BhICKa3al HEKO-
tTopuie oGobuieHHsT 0 MexanusMme agexrpoaunsza. B 1805 r. T'. [ssu
HA4aJ ONBITH MO PAa3JOoMKEeHHIO eIKHX medodeil. Bunauane on Gesyc-
MelHO NBITAJNCH BBIAEJTHTL MeTal-
JIBI, CcOAep:KallHecs B 1llesouax,
3JeKTPOJH30M pacTBOPOB H pac-
nnasos, Ilocse atoro on B3sa He-
GoablIoif KycOMEK BBICYUIEHHOTO
e/IKOro KaJH, KOTOpHli B TeueHHe
HECKOJBKHX  CCKYHA  TNOABEpres
JeficTBHIO BJaXHOTO BO3JAyXa, IO-
MECTHJI ero Ha NJIaTHHOBBIi AHCK
OTPHILATEJBLHOTO noJioca Garapex
H 3aMKHYJ Uepe3 3TOT Kycodex
ToK. Toruac ke on 3amerns obpa-
30BaHHe WIapHKa MeTalia, MoXo-
JKETO Ha PTYTh. T4aKHM crnocobowm
GblJ BIepBble NOJYYEH MeTaJJnye-
CKHi Kauuii (noraccuii) H HaTpHil
(comnit).

3rto otkpuitue I'. J13Bu npous-
BeJO OrpoMHOE BHeyaTJeHnHe Ha
yuenslx Esponsl. OHo BuI3BaJIO ec-
TeCTBEHHBIH HHTEpec K HeoOLIU- Femgpu dasu (1788—1829)
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HuIM CBOHCTBAM BIEJTOUHBIX METAAJI0B W K noucxkam ayrell ux nmoty-
YeHHA XHMUUEeCKEMHE MeTofaMi. J1pozoaxas CBOW HCC/SHOBAHHS,
T, Oseu noayuns o mreOUHO3EMEILHEIE MEeTANTL, HECKOARKO BHAO-
UIMEIHEB YCTOBUR ONLITA I NPHMEHHB B KadeCcTBe KATORA PTYTL TaK,
470 NPE SJAekTposuse Oz TIoNyYeHa aMajelaMa STHY MeTalioB.
On nuiTatcs TakKe PasfoXHTh DOPHYIO KHCIOTY € NOMOMIBIC BOTh-
Tosa cToaba. Ho 3T0 emy He yRaJjoch, W OM BPeANDHHAN TONHITKY
BulAeqaenys croboiHoro fopa xuMudecKdM nyreM. B Kouiue Kouzos
eMy YHajsOCh TNOJYUHTh «3JeMeHTaplslif npHHUH> GopauniHodl
{Goproil) KHCJAOTH, W OH Haspas ero Gopaumem. K. Ted-Jlioccax
B J1. Tenap, paGorasiike B TOM e HanpaBleHHy, TaKkKe GONYUHIH
TOT «BPHBLHI H HPeINOMUIN HA3BETD er0 OOpOM.

I". J{3Bu noTpaTh MHOTO CHJ K BPEMENH Ha BuiZenenue cpobon-
HOrO aMMOUMA, ARICHIErO COAIN, OJH3KHE 110 CBOHCTBAM K KaMuiHbiM
# HatpuenmM. B 1808 r. S, Bepuenauyc smecre ¢ M, TTonruusim tak-
He NpeHnPHEARY DOTHTKEY NOAYIHTh cBoboansl ammonxid, Mim yaa-
JOCh BBIAGJHTL TOJBKO &MaiblaMy aMMOHHS, UTO H GBIIO DONTBEPIK-
Jeno zatem I'. [ann. B nauane XIX 8. cunratn, 410 XA0p fsagercs
HPONYKTOM OKHCTeHHS MYpHeBOIt (COA#HOf} KHCAOTH, M HA3KBARM
ero oxncaewnoii mypuesodt xuesoroft. Harpesas wmerainuveckuft
Kanni B napax coaanofl kucnore:, I JI9BH nosyuwa xjopul Kamius.
Tor e pesynpraT Ouii NONYUEH W HPH COKNTAHHE KaMis B napax
OKCHMYpPHeBOit KucIoTH (xaopa). B To e spema (1809} XK. Teil-
Jlwoccak u JI. Tenap, xedas OTHSTL KHCAOPCA H3 OKCHMYPHEBOH
KHCROTE, NDORYCKaau o6e3BoXennsil ras gepes dapdoposyo tpys-
Ky € PackanelHueM YrieMm H IpHULAT K BBIBOAY, 4TO 378 KHOJIOTE,
BO3MOKHNO, ABJAAETCA JIeMenTapisM Bemectsod. OAHaKQ peniaoniie
ONEITEL B 3TOM HanpasieNup Ouau Bunoanenw [, Hasn. On noay.
YA COJARHYIO KHCJAOTY U3 CMECH OKCHMYPHEeBOH KUCAO0TH H BOZOpOAA
{#a cpeTy co B3puiBoM). O BRITANCH TAKMKE DAATOMUTE OKCHMYpPHE-
BYHD KHCJIOTY B IWiaMeHW BOABTOBOR AVIPH MEXAY YIONbHEIME 3JEKT-
ponasy. Ha ocuose pesyiapratos stux omeitos I. HseH npuinen K
seteoay {1810}, 4T0 OXCHMYPHERAR KHCOAOTaZ ABIHETCR ZIeMeHTap-
HblM peutecteoM. Hopui snement I, Iissu naspan xJopuuom (Tein
Ji0ccak CcoORpATHA 3TO Ha3RaHHe A0 XJ0PA) M NLITANCH BHAEIHTH
rTaxme cgofoausll Grop. B 1812 r. on BrCkasad muedue, 4o Gropul
Bopa u OTOPHA KPeMHHA NHPEeACTaBAmor cofoft coeluHedIs Hens-
BECTHOIO BJEMEenTa, aHaJOTHUIIOND XA0DY 1 CONEPMAMIErocs TAKKe
B nMasHKoROf Kucaore. ITonbiTRH ero BLIeanTh 3TOT 3JeMeHT OKON-
qudnck: keynauel. Ho neussecrnmfl B CBoGORHOM BUAE AEMEHT
H0AYUIlA Hadpanue «hAOODHHY.

B 1815 r. I, Janu 3ayaace paspadoTkoil He30nacHoil AamMinsl st
maxtepos. B Te speMena BIPBH B lHaxTax ObLIYM npuunuoll ribesas
MHOTHE waxrepos. O OnecTsile DewiH NOCTaRASHIYIC 3anayy,
CKONCTPYpoRAB 0e300acHYK JaMmny, wilaMs Koropofi OuAC OKpy-
JKeHO MeaxosuexcToll Mmerananyeckon cerxoft. I'. sy — omunr us
OCHOBOIDJAOKEHKOB 3.1eXTpoXHMuK. O 2BTOP NepPBON 3IEKTPOXHMH-
YeCKOH TeOpHH, COrJIacHC KOTOPOH MEMAY XHMUUECKHMH CBOHCT-
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BAMH H 3JEKTPHYECKHM COCTOAHHEM BeEUIECTBA CYLIECTBYET npsMas
cBaA3b. XHMHUYECKOe coelHHeHHe obpasyeTcsi B pe3y/bTaTe 3/eKTpH-
4eCcKoll HefiTpasu3alHH MPOTHBONONOKHO 3apfamKeHHBIX HCXOAHBIX
IIPOOYKTOB. XHMHYeCcKoe CPOJCTBO TaKiKe CTaJNH 00BACHATH 3JIEKTPH-
YECKHM COCTOsIHHEM pearHpylolmHXx BeNlecTB.

[Tpouecc passuTHs XHMHH B nepsble Aecsituietds XIX B. npoxo-
U nox BosnelicTBHeM moTpeGHOCTel OBICTPO pa3BHBaBUIEHCA Npo-
MBIIIJIEHHOCTH, B YCJIOBHAX {'IIJOIIOII}KaBHIEﬁCH ﬂpOMbII_II.T]EHHOﬂ peBo-
JIIOLLHH, BBIABHHYBLIEH nepej] HayKoH HOBbie H BaxKHble 3aJlauH,

I'VIABA X.
AANLHEWLLEE PA3BUTME XUMUUYECKOH ATOMMCTHKM

HOBLIE MPOBSIEMbl XMMHYECKOW ATOMMHCTHKH
B HAYANE XIX =.

Bpowennoe K. [lanbTOHOM 3e€pHO XHMHYECKOH dTOMHCTHKH
BCKOpe faJio Goratele BCXOAH. ¥YKe BO BToOpoM fecatuaetud XIX B.
MHOTHE Y4YeHble CTPEMHJHCh K YCOBEpPLIEHCTBOBAHHIO ATOMHOH Teo-
PHH, K yCTpaHeHHIO B Hell mporuBopeyuid. OQHHM H3 KPYNHBIX Hay4-
HEIX JOCTHMKEHHIl, MOJYYHBIIHX 6GoJbLIOE 3HAYEHHE B DPA3BHTHH XH-
MHYECKOH aToMucTHKH, siBujaoch oTkpeiTHe JK. Teii-Jlioccakom sako-
Ha MOCTOSHCTBA 00bEMHBIX OTHOLUGHHH, B KOTOPBLIX ra3bl BCTYMaloT
B XHMHYECKOE B3aHMO/JeHCTBHE.

®panuyscknit pusux 1 xumuk Xosed Jlyn Ieii-JTroccax (1778—
1850) eule B cTyJeHYeCKHe ToOIbl BeJ HCCAeLOBaHHA MO oTbeske
xojcra smecre ¢ coiiom K. Bep-
toane (A. B. Beproanae) B Apxkeii-
ckoMm umenuun. B 1802 r. ou cran
peneruropoM B ITonnTexHndeckoi
LIKOJE H HEKOTOpPOe BPEeMsl 3aMe-
Haa 31ech A. Pypkpya B KauecTse
npodeccopa xumuu. B 1804 r. on
NoJIyuHJ H3BecTHOCTL OJaaronaps
ToJIeTy Ha BO3JAYUIHOM lIape ¢ Ha-
yuHbIMH HeaaMu !. C MosoabIxX et
K. Teit-Jlioccak Takaxke noJib3osad-
CH MOKPOBHTEJLCTBOM H3BECTHOTO

! 30 monn 1804 r. B IlerepGypre
OBl COBEPUICH NepBHIl B HCTOPHH NOJeT
Ha BO3AYUIHOM luape ¢ HayyHBIMH Ile-
aamu. B nonere yuwacrBoBan (BMecTo
saGosesmero axkagemuka T. E. JloBuua)
axajemuk fl. JI. 3axapos. Iloner Bri3Ban
CeHCAUUK B HayuyHMX Kpyrax Esponst u
FABHJCA MOBOAOM JAJH I]OCTPOEKH Clelu-
AJbHOTO BO3AYUIHOTO u:apa H NoJeTa Ha
sem JK. Teii-JTioccaka o ®dpanunn. Mozegh JTyu Ieit-MTiacear (1778—1850)




Hatypaaucra-nyremecrsennnka A. I'ymGoapara. B 1805 r. oun co-
BepUIHIH myTemecTsHe no EBpone, a 3ateM HekoTopoe BpeMs pabo-
taan Bmecte. B 1809 r. on cran npodeccopom B CopGonne. B nasb-
nefimem /K. I'eii-Jlioccak 3anuMall BHAHLIE TOCYAApPCTBEHHDIE MO -
HoCcTH, 0BT YNpPaBASIOUIHM IOPOXOBBIM H CEJIHTPSAHBIM JIeJIOM,
pupekropoM MoHertHoro asopa u T. A, B 1805 r. JK. Teii-Jlioccak
no nopydyennto A, I'ymboJabATa BHINOJHHJ aHaJH3Bl NPOG BO3AYXaA,
coOpannblX BO Bpems nyremecTBusi no MOxnoit Amepure. B onnom
H3 ONLITOB OH YCTAHOBHJ, YTO BOJY MOMKHO NMOJAYYHTb H3 KHCJIOpOAA
¥ Bojopoza B O06BEMHOM OTHOWIEHHH raszos 1:2. 3aunrepeco-
Baswuch 3tuM peayabratoM, A, [eii-Jlioccak nmoznuee (1808) moka-
347, 4YTO OnpefeseHHble OOBEMHBIe OTHOLIEHHS CYUIECTBYIOT He
TOJbKO Mew1y o0beMaMH BCTYNAIONIHX B pPeakUHO Trasos, HO H
MeKAY O0BLEeMaMH HCXOAHLIX H KOHEUHBIX MPOAYKTOB peakiuii. OH
HJIIOCTPHPOBAJ 3TOT 3aKOH MHOTHMH NPHMEPaMH ra3oBHIX peakuHil,
B YACTHOCTH HMCCJEIOBaJ OTHOIIEHHA OOBLEMOB NPH OOpa30oBaHHH
okcHjaop asora (1812). Hcnoab3ys ocHOBHBIE HOJOMKEHHS TEOpHH
k. Jlaabroua, XK. Teii-Jlioccak o6bBACHHJ CBOH pPe3yJbTaThl TeM,
4YTO B PaBHLIX OOBEMAaX ra3oB NPH OAMHAKOBHIX YCJOBHAX CONEpPHKAT-
csl paBHBIE uHc/Ia aToMoB. [IpH 3TOM OH He Aenant pasyiHuus MEeW1y
NPOCTLIMH H CJIOMKHBIMH aTOMaMH.

Jx. Jlaapron monyckas, 4To Mexay o0beMaMH pearHpyloulHx
Ta30B CYUECTBYIOT MPOCTLIE OTHOIIEHHS, HO OTKa3aJcsl OT 5TOil HAeH
Ha ocHoBauuu awnannioB. Oun BuicTynua nporus seiBona K. Teii-
Jlioccaka, nmpuBensi, MexAy NpPOYHM, cTpaHHblit apryment: «Hu B
OIHOM cJyuae, MOKaJjayi, HeT Jyullero NPHOJHAKSHHA K MaTeMaTH-
YEeCcKOoH TOYHOCTH, H€M B CJYHde OTHOIIEHHSHA 1 ob6nema KHCJ0poaa
1 2 06beMOB BOJIOPOJA; HO Ja)e M 3[ech caMble TOUHBIE H3Mepe-
HHsI, KOTOpBIe s KOrJla-JH00 NPOM3BOJMJ, fajH oTHoweHHe 1,97 Bo-
nopona k 1 kuenopopax ', Ilo muenmio JIxk. lanwrona, u3 takoro
OTHOIOEHHS HEJb34 J€J/JdTb ONpPEeIe/J€HHOTO BEIBOAA.

BHauMO, OCHOBONOJOMXHHK XHMHUECKOH ATOMHCTHKH He CMOT HH
MOHSTh, HH OLEHHTb CBOHX JOCTATOYHO TOYHLIX pesyiabratos. [Ipu-
YHHBI 3TOTO CJeAyeT HCKaTh B mpupepmxennoctn JIx. lanwroHa K
NPOH3BOJLHLIM TpaBHaam obpasoBanns coeinnenui. Boma, no ero
yOexaennto, umeer cocras toJbko rakoii: HO. On He mor Takxe
corjacutecs ¢ BeickazanuuM K. Iefi-JIroccakom MHeHHeM, 4To oGpa-
30BaHHe aMMHaKa JOJKHO npoucxoanth n3 100 oObeMoB aszorta H
300 o6bemoB Bojopoaa. Ammuak moxer (no [Haawtomy) mnoay-
yHThea ToAbko H3 100 oGwemor aszora m 100 oGweMoOB BOjAOpOAA,
npuueMm A0MxHO noayuntbess 100 o6bemos ammuaka. Caenyer, Ko-
HeuHo, y4ecTb, yTo H K. [eii-/lioccak me cMor npeoao/seTb MPOTH-
BOpe4Hs, BLITEKAIONIETO H3 OTOMKACCTBJICHHA MM MOHSATHIl NPOCTOTO
H CJAO0KHOMO aroMa (XOTSl OH M Ha3blBald HX MOJIEKyJaMmH), H mpa-
BHJILHO OOGBLYCHHTH OOLEMHBIE OTHOWEHHA C TMO3UIHH ATOMHO-
MOJIEKYJISIPHOH TEOPHH.

! Haastoun Jx. CGopuuk pabor no atomucruke. JI., 1940, c. 62.



B pa3BHTHH XHMHYECKOH aro-
MICTHKH GoJiblIoe 3HaUYeHHe MmoJy-
unan apaaussl JI. Temapa, xoto-
poivH moabs3oBadest u [, Haan-
rou. JI. Tenap noayuua takxke ne-
POKCHI BOAOPOAA, H3YUAJ OKCHIDI
cypbMbl 1t BMecte ¢ JK. I'eii-Jlioc-
CAKOM TOJIYYHJI TlepoKcHa Gapwus.
JI. Tenap BBICKa3aJ COMHEHHS OT-
HOCHTEILHO NPOM3BOJLHBIX TIpa-
pia Jxk. Jlaawtona o6 oGpasoBa-
HUH coenuHenHii. Ho on crosia Ha
NO3HUHAX ATOMHCTHKH, XOTf H
No0Jb30BaJCA  BMECTO  TNOHATHA
«aTOM» BHIPA’KeHHEM «IIPONOPIHO-
HAJbHOE YHCJO 3JeMEHTa», NMOHH-
Mast 0] ITHM KOJHUECTBO 3JeMeH-
TapuHoro BellecTBa, oOpasylouere
coeHHEHHE NepBOil cTeNeHH OKHC-
aenns ¢ 100 vacramu Kneaopoaa. Jyu XKax Tewap (1777—1857

3KBMBATEHTBEI BONNACTOHA

B ncropuu pa3BHTHSI XHMHYECKOH A4TOMHCTHKH BHAHOE MeECTO
npuHanitexar Yuaesamy Iafiny Boaaacrony (1766—1828). B 1800r.
OH OCTaBHMJI MEAMUMHCKYIO TIPaKTHKY W HayaJd HCCAETOBaHHA IO
xumnu. MspectHocTb moayuman ero paborsl mo naatuie. B 1808 r.
Y. Bossacron onpejenns cofepianne OCHOBAHHSA H KHCJAOTH (KHC-
JOTHOrO OKCHIa) B KapboHarte M rujapokapboHare KaJusa M yCTaHO-
BUJI, YTO OTHOLIEHHE KHCIOTH B 3THX coennHenusax 1:2, Takue xe
OTHOMIEHHA OLIIM HafeHB MM B Cyabdarte H rHapocyibdare Kajaud
(kpaTHBle OTHOIIEHHS).

C reopueit JIxk. Jlaavrona V. Bosnacron nozHakoMumiacs no yue6-
nuky xumun T. TomcoHa un Obl1 nmopazkeH NpPaBHJABHOCTBIO MPOMOP-
IIHH KHCJ0POAa B OKCHAAX METa/JIOB PasHBIX CTemeHeil OKHCIEHHA.
Bunumo, y Hero B To BpeMs yiKe CKJAaABIBaJHCh IpeJCTaBJIeHHs,
6au3kne K panstoHoBckum. Ho ¥. Boasacron ckopo Berans B omnno-
3unuio X Teopun JlanbToHa, MPOTHBONOCTABUE €l CBOM IOCTPOEHHS.
B 1814 r. Gbl1a ony6ankoBaHa craths Y. Bonnacrona «CuHonTH-
yecKas IIKajda XHMHYeCKHX IKBHBajeHnToB». Bmenennoe ewe I'. Ka-
BEHIHIIEM TOHATHE «3KBHBAJEHT» Y. BoJI1acTOH npOTHBOMOCTABHI
JLaJbTOHOBCKOMY aTOMY, XKeJasl, BHIHMO, MOJYEPKHYTh, UTO TeOpHs
JanbtoHa He Obljla PYKOBOASILEH B €ro npejacTaBJeHHAX.

Y. Boanacron paccudtas 3KBHBAJEHTHl (MO CYLLECTBY Te IKe
ATOMHBIE MACCH) HEKOTOPBHIX 3JIEMEHTOB H COefHHeHHH. 3a OCHOBY
OH NMPHHSI aTOMHYK Maccy KHCJI0pPOAa, KOTopoil ObJI0 1aHno 3Hade-
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xe {0 )11.?151 JACMRITOB OH [OAY4YHR CACHYIGHIHE 3KBHBAJCHTHRIE
Macehi:

Bozopox 1,32 Asot 17,54
Kucaopoa 10,00 . Xnap 441
Yraepoy 7,04 Mezan 40

Cepa 20 st 4}

Docdop 17,40 PryTs 1235 8 1 A

ITpu nepecyere »rux uuced orHocHTeabHO BOZOpoza (1} noay-
YAIOTCH BEAHUANE, O0Abluel yacToio BAHIKHE K aTOMHBIM MACCaMm
Hanprona. TosToMy Kazaroch, 4TO MeRIY ATOMHBLIME MACCAMH H
IKBABATEHTAMH HeT CyHlecTselliofl pasuuun. Mo scxope skmnpa-
JIEHTB CTAAK [IPHMEHATL B KAYECTBE COCAHBHTEIbHBIX MACC H, TAKHM
o6pa3oM, MX MPOTHBOMOCTARININ aTOMULM Maccam. UHH Kazadanch
MHEOTEM f0jee YLOOHHMY H TOYHBIMH, TAK KAK HX pacCcuuTHBaAn Oes
oTpayudeHui, ssefenunx nApaemramu Haaerona. B jpanvHefimem
OZHOBPEMEHHOEe BPHMeHende ATOMHBIX H IKBHBAJEHTHRIX Mace {fpH
EPOK3BOMALHOM TOJKOBANKH NOHSTHHA <«3KBHBAACHT®) BHECI0 MHOTO
OYTAHULBL IPH YCTAHOBJIEHHN COCTARE COSAHHENHN.

Y. Boanacron, Tax xe xak ¥ Jx. Jdansvron, 6uia npHHYIKAEH
npuberartes X passtHuHbiM AONVIEHHAM NPH pacyeTax coctTapa Coefiy-
Heuuit, U3 KOTOPHIX BLIYHCARAH SKBHBAJEHTHL Tax, AAst KMCIHY B
cpeflHHX cogell ¥. BoaracTtoH OpHIMMAaNk CYHIECTBOBAHHE PA3HLIX
3KBUBANEHTOS, Ho He anjetr  HeoODXOEMMOCTH  HPHPABHEBATE
FKBEBAJEHTH K aTOMIILIM Maccau. B apyrux me coiyuyasx on npHza-
BAJ MM 3Haueluns CoOeAHHUTENbHBIX Mace. HeKoropiuie HCTOPHKH pac-
1eHHBAIOT BBEO/leHNe aKBHBaTenToB Boasacrona Kak mar Hasag, Tax
Kax BO MHOTHX CAy4asX 3TO TPHBEJO K HTHOPHDOBAHHI ATOMHBIX
OTHOIMIEHHN B COeJHHEHHAX.

Hanpuefiiee passuTHe XHMUYECKOT ATOMHCTHKH TNPOTEKaNo B
oficTaHoBKe OBLICTPOrO HAKOHACHHR 3KCHEDUMEHTANBHONO MaTeprana,
TpeSopapiere obobmeund.

FHOOTESA ABOTARPO

Bexope nocne nosrienks szakona Iefi-flioccaxa Guiin chesaus:
BONLITKH YCTPAHHTL HPOTHBOPEUHS 3TOIO 3AK0HA € 3KCHEpHMeHTA k-
HeiMK daxrami. Oz M3 TAKHX HODBITOK APHHAAJEKUT HTANBLRN-
ckomy dusnky A. Aporagpo !

Crarpst A, ABoraipo ¢ U3J0XKEHHEM THIOTE3M 00 Oo6beMHBIX
OTHOLEHHAX pearHpymoiux ra3os nospuiace 8 1811 r. Oua Haun-
#aeTcH ¢ CCbTKH Ha 3axod Fefi-Jlioccaxa. A, Aporappo 6w, ode-
BHAHO, XOPOLLO 3i1akoM ¢ Teopues BaarTona u B Aonoaneime K 310

V Amedeo Asoeadpo (1776--1856) 6uin mo ofpajoBanMKkr WPHCTOM H HMeA
CTeNeHh jJOKTopa Heprosioro nmpapa. O 1800 r. OB Hawaa H3YUaTL MaTEMaTEKY
DHARKY ¥ BCKOpE CT4J NPENoAaBaTh oTH Mucunnausk. B 1820 r. sanax xagenapy
MaTeMaTiveckod duanuy B TypHAe, Fo Oni VBOAEH N0 NOAHTHYECKHM MOTHBAM.
Jlums 8 1834 r. o8 cHOBa BepHYACH Ba 3TY Kabexpy.




TCOPHH BBEJ MaJopacnpocTpaHeH-
HOe B TO BpeMs TMOHSATHE <«MoJe-
Kkyna». A. Asoraapo pasanuaer
«HHTErpajbHBIE MOJIEKYJb» (MoO-
JICKYJIBI COAMHEHHI) H <«3JeMeH-
TapHBIC MOJIEKYJEI» (aTOMBI 3Je-
mentos). XoTa 3TH Ha3BaHHA He
ObliH HOBBIMH  (MX vioTpebJsn
eme A. dypkpya), HX pasrpauu-
YeHHe M NMPABHJAbHOE NPHMEHEHHE
MO3BOJHJIH  YCTPAHHTbL  BaxkKHOE
VIyIIeHHe NMpH TPAKTOBKe 3aKOHa
I'efi-J/Tioccaka. Ha ocxoBe 3THX 110-
uaTui A, ABorajpo BeICKasaJ Io-
JIOXEHHe, TOJYYHBIIee BrOCAEL-
CTBHH Ha3BaHMe 3aKoHa ABorazapo.
On nuuwer: «Cuoeayer Takum o006-
pPa3oM TMPHHATH, YTO CYIIECTBYIOT
BECbMa MpPOCTHE OTHOLIEHHS MEXK-
1y o0beMaMH ra3oo6pasHblX Be-
UIeCTB H YHCJIOM MOJIEKYJ, KOTO-
pule HX oOpasyior. B cBsian ¢ 3THM nepsoii runoTesoii, Kotopas npei-
cTaBJAAeTCH €AHHCTBEHHO KpHemJaeMoH, Byaer gonyuienye, 4To YHCJ0
HHTErpajbHbLIX MOJIEKYJ JIIOOBIX rasoB BCerja OJAHHAKOBO B PaBHBIX
o06beMax HJIH NMPONOpUHOHaNAbHO oO6bemam»!. B oranune or opmy-
auposku [eii-Jlroccaka y A. ABoragpo MOHATHE «aToOM» 3aMEHEHO
MOHATHEM <«MoJiekysa». «Eciau HcXoAuTh H3 3TOH rHMOTE3Bl, — NPO-
jpoaxkaer A. Asoraapo, — TO, OYEBHAHO, MBI [MOJy4aeM CpPeICT8O
OUYeHb JIerko ONpeaeJHThb ... OTHOCHTeJIbHOE YHCIO MOJeKya (T. e.
aTOMOB) B COEIHHEHHAX»2.

A. Aporajpo KoHcraTHpyeT Ha ocHoBanuH aanubix [eft-Jlioccaka,
Y10 BOAd OOpasyercs MpH COEIHHEHHHM OHOI MOJEKYyJabl KHCJ0pOAa
¢ IByM#A MOJIeKYJaMH BOOOPOMA, a aMMHAK — H3 OJHON MOJEKYJIbl
asoTra M Tpex MoJeKkysa Bojgoponaa. OGcyxmas Teopuio JlajapToHa ¢
3THX mnosuuuit, A. ABoragpo NPHBOLHT pacuUeTHl MOJEKYJAAPHBIX
Macc MHOIHX COEﬂHHEHHf{, NPpHHHMAA B Ka4YecTBe ¢IHHHIIbBI aTOMHyK')
maccy Bogopona, passyio 0,5. 3atem B cBoux crarbsax (1814, 1821)
OH noMeliaeT MCTHHHBIE (GOPMYJbI HEKOTOPHIX Ta3006pasHbBIX Be-
mecTs (CepoBOLOPOMA, CEPOYIJIepo[, METaH, CePHHCTHIH ra3 H Ap.).
B 1821 r. A. Aporaspo npHHSJ aTOMHYI0 Maccy Bogopoaa 3a 1 H
paccyHTaa OJH3KHE K COBPEMEHHBLIM HaM BeJHUYMHBI aTOMHBIX Macc
KHMCJ0pOZa, a30Ta, XJopa, yriepoaa H Aap.

Funoresa Asorajpo mojyunjaa H3BECTHOCTH CPelH YUeHbIX BCKO-
pe nocae ee onyGankoBaHHA. OHAKO OHAa BCTPETHJ/A CKENTHYECKOE

Amedeo Asoeadpo (1776—1856)

! Avogadro A. und Amper. Ostwald’s Klassiker exaki. Wissenschaj-
ten. Nr. 8, 1889, S. 3.
? Tam xe, S. 4.
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OTHOLIEHHE TJIaBHBIM 00pa3soM NOTOMY, YTO MNPOTOTHN 3TOH THIO-
Te3abl — 3akoH [eii-Jlioccaka okasancs HeTouHsIM. Kpome Toro, cam
A. ABoraapo He Jaj] HHKAKHX 3KCNEPHMEHTAJbHBIX MOJATBepKIeHHUIl
CBOEI THIOTE3bI.

Yepes HecKOJIbKO JIeT MocJe nosiBienns nepsoit cratbn A. ABo-
rajipo o6 oO6beMHBIX OTHOLIEHHSAX pEAarHpyloliHX rasoB B Iedati
nosieuaack (B popme nucema k K. bepronae) cratba Angpe Mapu
Amnepa (1775—1836), nocBsillleHHAs] BONPOCY O KPHCTAJIHYECKHX
topmax tea. Ceoiiiasick Ha Iefi-J/lioccaka, A. Amnep BBICKa3aJa MoJio-
JKeHHe © TOM, YTO 4YHCJAO YacTHI, rasa NpPONOPLHOHAJLHO €ero
06beMy. OH TakAKe HA3LIBAET YaCTHIBl (aTOMBI) MOJIEKYJaMH, orpa-
HHUHBASICh JHIIL YNOMHHAHHEM O 4YHCJEe ATOMOB B MOJEKyJax H
006X0/is1 BOTIPOC O MPHJOKEHHH CBOMX Bo33penuil. [Tostomy exnsa au
cnpaBelinBO cuntath A. AMmepa coasTopoM 3akoHa A. Aporaapo’.

M. 9. BEPUENHMYC U PA3BUTHE XMMHYECKOH ATOMMCTUHH

Ocobento Gosbllast poJib B PA3BHTHH XHMHYECKOH ATOMHMCTHKH
NpHHAUIEKHT BHAHelmeMy mBenckoMy xuMmuky M. 5. Bepueanycy.

Héne Axkob Bepuemnye (1779—1848) yumicsa HAa MeAHIHICKOM
(hakynbrere ¥ncaabckoro yHupepcurera. C 1799 r. mauaan padotath
B YHHBEpPCHTETCKOIl XuMuueckoit Jjabopatopun y M. Aduennyca
(yuenuk T. Beprmana). ITonyuus B 1802 r. crenennb NOKTOpa MeAH-
uunsl, S, Bepuenuyc cran anbloHKTOM MeIHKO-XHPYPrHUeCKoid aka-
aemur B CTOKrosibMe M OJHOBpPEMeHHO paboTasa B 4acTHOil Jabopa-
TOpHH, NpHHaAaexkaBueil ¥, [H3HHry?, H COBMECTHO ¢ HHM BbINOJ-
HHJ HCCJAE0BaHHs [0 3JEKTPOJNH3y codell B pacTsopax. B atoi na-
6opatopun Jl. Bepueanyc OTKpBII LlepPHEBYIO 3€MJ1I0 HE3dBHCHMO OT
M. Kuanpora. B 1807 r. on craa npodeccopoM MeIHLHHB H (apma-
IlHH, TIPH 3TOM NPOA0JKAJ HCCJAEN0BAHUA N0 XHMHH,

$1. Bepueanyc Obl1 TecHo cBsizaH ¢ OOJBLIHHCTBOM BHJIHEHLIHX
XUMHKOB cBoero Bpemend. B 1818 r. K. Beproane npurnacua ero
B Apkeiickyio JaGopaTopHio, rie B 310 ke Bpems padortan I1. Ilio-
gonr. Ilocne 1832 r. §1. Bepueanyc saHuMaznca Hay4dHoO-JUTEpaTyp-
Hoit peateabnoctbio. M3 ero saGopaTopHH BHIWIO MHOTO BBIAAIO-
wuxest xumukos (M. A. Apdsencon, H. I'. Céderpem, K. I'. Mosan-
nep, ®. Bénep, 6parbst I'enpux u TIycras Pose, E. Muruepanx,
I'. Marayc u np.). Pycckne xumukn I'. M. Tecc u T'. B. Crpyse
Take paGoranu B aaGopartopun §. Bepueamyca. PopmupoBanue
1. DBepuennyca Kak XHMHKA-HCCJAELOBATENd OTHOCHTCS K 3I0Xe
yTBepxKAeHus aHtHdaornctHyeckoit xumuu A. JlaByaswe. Eue B
MOJIOJOCTH OH BCELEJO NPHHSAJ MOJOMXKEHHS KHCJIOPOJHOH TEOpHH.
Bepa ero B HenmorpewlHMocThb TeopeTHYecKnx mnoJsoxenuit A. Jla-

! TlogpoGuee cm.: Paepmwrenn M, I'. Hcropua yuenns o Mojexyne B
xumun. M., 1961, c. 47.

2 VYuavam Tusune (1766—1852), B nanvueiimes Gapon I'usunrep, 6uma Baa-
NenblleM TopHBX NpHHckoB. EMy npHHanJIeXaT HCCAENOBAaHHS 10 3JEKTPOJH3Y
MHOrHX coneil coBMectHo ¢ §I. Bepueanycom.
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Byasbe Oblla HACTOJLKO cJenoii,
YTO OH He 3aMeYas B HHUX cepbes-
IBIX npoTtHBopeunii. Tak, on npu-
JIOKHJ HeMaJlo yeuaHi, 4yTo0sl 06-
HAPY/KHTb NPHCYTCTBHE KHCJI0POAa
B AMMHAaKe H COJSIHOH KHCJIOoTe.
S1. Bepuennyc moaHoCTbIO BOCIPH-
HSJT JyaJHCTHYECKHEe BO33PeHHS
A. JlaByaswse 00 oGpa3oBanuu co-
Jeil 13 KHCJAOT H OCHOBaHHH.

Hcenenosaunns §1. Bepueauyca
Mo XHMHYECKOH aTOMHCTHKE Haua-
auch 1807 r., mocae Toro Kak
OH No3HakoMuJci ¢ paloTamu
H. Puxrepa no crexHOMeTpHH.
S1. Depueanyc noarBepama oOGLL-
noctb BuBonoB M. Puxrepa, a Tak-
xe K. I1pyera o Tom, uto npn ne-
pexone COeIMHEHHMA OT Hu3Lel K
BLICLICH CcTeHeHH OKHC/IeHHS KOJH- Héne flko6 Bepyeauyc (1779—1848)
YecTBO OJHOII M3 ero cocTaBHBIX
yacTeil yBeJqHunBaercsi ckaukoM, Ha ocuose 3Tux mccseaoBanuii oH
B 1810 r. BbicKaszasn 3aKoOH KHCJAOPOAAd, COTJIACHO KOTOPOMY KOJH-
YeCTBO KHCJOPO/Ia B OCHOBAHHH H KHCJIO0Te, 00pa3ylouluX coJib, HaXo-
JAUTCS B IPOCTOM OTHOUIEHHH.

B npouecce stux nccaexopannit 9. Bepuennyc nosHakoMmuics c
yuennem Jxx. Hanbrona (1809) u 6bli1 nmopaxkeH Tem, 4TO 3Ta TeO-
pusi O0OBLSCHAET M MPEABHAUT OTHOUIEHHS COCTABHBLIX YacTell cOemH-
HEeHHIil, YCTAHOBHTbL KOTOPHLIE OH MBITAJCS B Tedenne MHOTHX Jer. Ha
ocrnope Teopun Hdanbrona o u ocyuiectsua pedopmy xumuu. Pabo-
Tas HajJ YCOBEpPLIEHCTBOBAHHEM HOMEHKIATYDBI XUMHUECKHX CO€H-
HEeHHH, OH BBEJ MHOrO HOBLIX Ha3BaHHIl BEIECTB H PasJaHUHBLIX XHMH-
YeCKHX TepMHHOB. Xumus obssana . Bepueanycy paspaGoTkoit
CHCTEMBI CHMBOJIOB 3JIEMEHTOB, BBEJIEHHEM B NPAKTHKY XHMHYECKHX
¢opmya u ypasuennit. B 1814 r. on mucan: «Korna mpl nbitaemesn
BLIPA3HTb XHMHYECKHE IPONOPUHH, MBI OllylUlaeM HeoOXO0AHMOCTb
XHMHUYECKHX CHMBOJIOB. XHMHS, BIIPOUYEM, BCerja Inojib30Bajach HMH,
OlHAaKO 0 HACTOSAUIEro BpeMeHH OHH NPHHOCHJH BecbMa HeGoJbIIyIo
NOAb3Y ... XHMHYECKHE CHMBOJBI JAO/KHBI ObITb OYKBaMH, 4TOOBI
00eCneunTh MAKCHMAJILHYIO JIEFKOCTh HX HamnmHCaHus H YCTPAHHTD
3aTpyJAHEeHHsl NPH NeYaTaHuH KHHT» L

$l. Bepuenuyc npeasiokKna B KauecTBe XHMHUECKHX CHMBOJIOB
HadadbHble OYKBBl (O/HY MJIH JBe) JIATHHCKHX HasBaHHH 3J€MEHTOB,
Hanpumep: S — cepa, Si — kpemnuit, Sn — oaoso, Sb — cypoma,
C — yraepoa, Co — xobaast, Cu — Meap, O — kucaopos, Os —
ocmuii. Ilpu wn3obGpaxenun QopMya NPOCTEHNIHX COeAHHEHHH OH

! Berzelius J. Annals of Philosophy. Vol. 3, 1814, p. 51.



MOAB3OBANCE AYAJAHCTHUECKAM NPHHLHIOM — DAa3sfensl 3HaKOM
OMICC ABE 4acTH coeiunesns. Tax, COCTAB OKCHAOB Meln 0003Ha-
yan Cu+O 1 Cu+20, a cocras cepuolt Kucaotwl S+30 u 1. A
B nansueiimem . Depueiuye ynpoctusn Hanucanne q)op:\iyﬂ. Bumecro
nepponauaInioro obosuavenns cyasdara kaans (K+0)+(5+30)

ot micat KS. TOYKH HAA CHMBOAAMH SACMEHTOB 3AMCHRIOT CHMBOJ
kHcaopona. Kpome rtoro, $i. Bepueddyc nepeyepxHpal 3HaK 3Je-
MENTa B ¢Hy4ae, eCly B COefMHenye BXOAAT iBa ero aroma. bBoak-
HIHHCTBO XHMHKOB B 30—60-X rT. mosin30Batics »TON CHMBOJAHKOMH

Ha sceft cucteMsl XHMHUECKHX CHMBONOB Depuenwyca sHayeHme
COXPAaHHAH AHIubL CHMBOMM dieMentoB. B Poccun Gaarogaps yueG-
auxy I', M. Fecca npremst nzobpaxenns Gopmyd, serennse 4, bep-
BeJnycoM, ROAYYHAn ofimee npushanne H Obiid YCTDAHEHBI JHUIb
nocje BrXona B cBeT yueGuuxa «OcuoBp xuMmun» [ M. Menpge-
Jeena.

Onnpm na pesyssTaros uccaenopanng H. Bepueauyca p obaactu
KHMHUYCCKOH ATOMUCTHKE OniH ero TalanuL aTOMHMX Mace {Becos},
DACCHHTAHHLIX HA ocHose QOPMY] OKCHAOE aieMmentos, [lepsan Tat-
auua Ouniza onyfSamkopana B, Depueaunycom s 1814 r. Tlipr pacuere
ATOMHHX MAaCC OH noiTajcs OTOPOCHTL DPeAB3ATHE [IONYIHEHHH
. Haawvrowa n Y. Boanacrona, Ho # ¢aM NPHHYKIeH Oua npube-
raTh K FonymeHsasM. [Ipunap B KayecTBe BCeOOIIEro MEpHNA KHCHO-
POA B COCTZBE OKCHAOR I¥ He WMES BOIMOMHOCTH YCTAHOBHTL TOYHLIE
GOPMYJiE OKCHROB METaNoB, OH IIDOH3BOJILHC TPHHHMAJ BMECTO
MeO u Me,O dopmydanl ¢ BHICOKHM COZepialieM KHEAOPOXa —
MeG; 1 MeQ;. TosTomMy paccynTaslinLle HM aToMBule Macchl 544
MHOTHX METanfioB BABOE H JayKe BuUeTBEPO NPEeRLIUAAH HCTHHILIE
3Hauenna. 3a exusuuy aroMeoll maccw . Bepueamyc npuuuMan
ATOMHYI0 Maccy kucaopona, pasayio 100, O nonsocTeio HrHOPEpO-
BaJ 3aK0H ABOraapo ¥ NPH YCTanoBRiewuu (GOpMys ras3006pasipix
OKCHIOB HHOTI& NOAL3CBAICA 3akonoM lefi-Jloccaka.

B e ppemena {nauano XIX B} He Cym1eCTBOBANO KPHUTEPHED 1A
HnpoBepKd HafileHHbIX Ha OCNOBE 3HaJH3a aTOMHBIX MAace, ecan e
cunTats 3akona Feft-Jlicccaka.

3AKOH RICAOUIA M NITU.
TMIPABUNG MIOMOPDUIMA MHTHEPAMXA

B 1819 r. dpannyzckue yyense I1. Mioaonr ! n AL [Tra? chopmy-
JIHPORAJAK 3AKOH, H3BECTHHIT NOX UMEHEM ITHX YUEHHIX.
Conmectnias pabora IT. Jwaoura u A, TIta 6p11a noctasaena »

U Huep Jyu Joaose {1785—1838) 611 BpadoM. 3auHTepecosasiincs xpmiel,
OH HEKOTOpoe RpeMA paboTan y K. Beproase. 3iech olF €A00ad HECKOILKO OTKphH-
THHE, B RACTHOCTH MOAYUHJA BENCTBHEM XNIOPA 1 aMMHAK XAopin adora. fipe uccte-
Aomanys store peutectsa 11 [lMOHT B pesyTwsTaTe B3pHBA DOTCPAT TNa3 ® JB3
nanbia pyks. BoocteRctoHi od Guma npodeccopoM ousuxn B [omirexsnuecoff
WKONE 3 LHPERTODOM ITOH KGR

2 Asexcue Tepeaa Hru (1791-—1820) moayunn ofpasopanuc n [lonutexnuue-
¢KoA wixone B flapuwe n ¢ 1815 r. paloran saeck npodeccopod GHIHKE
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. CBA3N ¢ uUNTepecoM ¥ poickazanuoMy [ Baabrouom wmuenuwo, 4ro
KGAHYECTBO TOfLNMOTL, CBASAHHOE ¢ NEDPBHYHRIMK HACTHUAMH Beex
razoobpasnubix Ted, JOMKHO GBITh OJHHM H TEM JKe NP1l OAMHAROBBIX
Lapsenustx M Temieparypax. L Hsomour u A, IlTH axciepumMenTann-
10 YCTAHOBHH, Y10 3TO HOJOMKEHHE He COOTRETCTBYET NeHCTBHTE b
1HocTH, OR1aKO0 HUPH HCCHSA0BAHKE YECABNON TRII0MKOCT FBePRLIX
HPOCTHIX TENX OHH OTKpHUAK 3aKoH: «[lpofisBeseHlle aToGMNOro Beca
TEEPABIX SAEMEHTAPHBIX TET A YASIALHYID TEILIOEMKOCTE {1, &. aTOM-
Bas FENAOEMKOCTL) €CTh BEJAMUYHHE HOCTOHHHAN, 3aKoH OB noX-
TBepHACH AAs 13 TREpPABIX INCMEHTAPHEIX Ted» ).

3akor Miwnonra u [lty He umes pceoliero 3nauenns K OKa-
3aJ1C  MeNDHMEHHMBIM K CJHOXKHBIM artoMaM. Tem e mMmeHee OH
uphpiex pceobuiee BHEMaHMe XHMHkOB., §I. Bepuemiyc ouesn: ero
KaK HOCTHXKEHHe TeopeTHYeckeli XHMHHM H BHEC Ha OCHOBE 33KOHA
COOTBRTCTBYIOLUHE HCHPaBIeHHs B cBod tabiuub! aTOMHBIX Macc
Taxum ofipasom, saxor Lwornosra u [Tt oxazaaca sBamnwm jis
pa3paboTKH XHMHUECKOI aTOMUCTHKH,

flouTH opHOBpeMeHHIO ¢ nosBaEBHeN 3TOTO 33K0Ha Guo copmy-
JHPOBAHO #PABUIO, HIBECTHOE KAaK 3axoH u3omopduizma 3. Mur-
yepauxa’,

SiBiende H3oMOpPHIMA KPHCTAAAOB OBUIO M3IBECTHO 3aJ00re Xo
D, Muruepauxa, Ho emy npuuafseXuT peliaiominil BKJIaj B yyeHHe
off Haomopduame, O BEICKAIAN KELO O CYIECTBOBAHHH CBH3E MEMAY
KPHCTATAHYECKEM CTPORHHEM H MHCIOM NPOCTHIX 8TOMOB B MOJEKY-
Jgax {caomnux atomax) coepnuexyil, {losromy xpucranam coneft
CXOAHBIX METaJA08 JOMKIEN HMeTh oAuBakoryic ¢opmy. On Koncra-
THPOBAT H3OMOP(H3M CYALDATOR CBHENRA, HapHK M CTDOHUHS, Halien,
YT0 KapBoHaTh Kalbilust, Mese3a, HHEKa, MApraiua 1 Marnug obaa-
RABOT GMu3KOl poMBosipaYecKoll GopMOIl B BHI3BIBAIOT B3AHMHYIO
KPHCTAANHIAIHIO.

$I. Bepueanyc Ha ocnose ssjenHs uszoMopduama u 3akona Hio-
aoura u [Irn mepecmorpes GOpMYyZnb OKCHEOB MeTAJI0B {kelesa,
MeAH, atIOMuHEE, MapraHia, XpoMa H jAD.} 1f, PYKOROACTBYSACH HO-
BLIMH AZHHBIMH, DaCCYHTAT ATOMHLIE MACCH MeT2AJ0B LIS HOBOI
_rabnuun (1826}

THIIOTEIA NPAYTA

B 1815 1 1816 rr. B ypHate «Annansr fuIocoGIN» ROABILTICH
ABe ANOKHMABIE CTATLH, B KOTOPEIX OpNa BLICKA328112 HALH, YTO aTOM-
Hple Macch {Beca) APOCTHIX Ted (M COBAHMHEHMH) ABIAI0TCHA Hpar-

T Petit A ef Dulong P. Recherches sur quelques poinis importants de
1a thegrie de la chaleur. — Annal, de chimie 0. 1819, p. 38b.

* Biaxapd Murdepaux (1794--1863) B MOAOIOCTH BaYUnd SOCTOUNBG JH3LIKH
H FOTOBMACH K Kapbepe aunsomara, flocte nanemin Hanoneons on npmisics 3a
H3YUCHHE MeRMHHHLI ¥ eCTecTHeHHBIX Hayk 8 [eficabfepre, HewoTODOC BPeMR pa-
Goraa y . Bepuennyca. 3avem crax upodeccopor Bepmmcxoro ynmsepemrtera.
3meck o1t 8 1819 r. 1 OTKPLLT 3aK0H HIOMOpHHIMA.
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HBIMH aTOMHOII Macce Bojgopoaa (paBuoil 1) m HOMKHBEI GLITH LeJbI-
MH uHCJaMH. ABTOPOM 3TOi THNOTe3bl oKasajca Yuapsam [Ipayr
(1785—1850). O 6bl1 BpauoM U XHMHKOM-JTIOOHTE/IEM.

B neppoit cratee V. Ilpayr orMeTHs, UYTO aTOMHBIE MacChl
psia 3JeMeHTOB JeddATcs Ha ueThlpe H celasa INpeanosoxe-
HHE: HEe COCTOSIT JIH BCE MPOCThbIe Tedd H3 aToMOB BOAOpPOAd H KHC-
Jgopojxa? Bo BTOpoil craTbe OH YiKe OnpeeleHHO MHIIET 0 NPOTHJE
(towtn'¥AN) — MNepBHUHON MAaTepHH H BHICKA3LIBAeT MbICAbL, UTO
NPOTHJIOM CJeAYeT NPH3IHATh BOLOPOL.

['unoresa Ilpayra nponssena GoJbLIOE BrnevyaT/JeHHe HE TOJAbKO
Ha COBPEMEHHHKOB, HO H Ha [OCIelyiollee MOKOJeHHe XHMHKOB.
$1. bepueanyc, oanako, BuicTynua npotus Hee. OH oTMeuas, uTo TOY-
HOCTb aHAJIH34 elLle HEBEeJIWKA, NMO3TOMY Helb3fl OblJIO YTBEpHIATh,
YTO OTKJIOHEHHS OT KPAaTHOCTH aTOMHBLIX Macc (BOXOPOLY) Jear
BHE Npe/e/ioB ONOOK OnbLITa,

B reuenne Bcero XIX B. XMMHKH [IOCTOSIHHO BO3BPAILAJHCH K TH-
norese Ilpayra u ¢ 60JbUIOH THIATENLHOCTBIO ONPEIE/IANN aTOMHbIe
MACChl C IEJbI0 YCTAHOBJEHHS NPABHILHOCTH 3THX HaYUHBIX Npef-
nojoxennil. Hexkoropoie ydyenble npH3HaBaJH CYLIECTBOBAHHE Tpex
BH/IOB NEpPBHYHON MaTepHH: BOJAOpPOAA, KHCJIOPOAA H a3oTa (HCTHH-
Hple saeMenTsl A. JlaByaswe). Opxnako B XIX B. cnpaBelJJHBOCTb
runoresnl [Ipayra noka3aTb He y1aJoch.

OBLWMHE NONOMEHHUA ATOMMCTHKHA BEPLLENHYCA

B ocuose npeacrasiaennit §I. Bepueanyca o6 aToMHOM CTPOEHHH
BCIIECTB JIeKaJjH JABd NOJOKEHHA: AyaJH3M, 3aHMCTBOBAHHLI Y
A. JlaByasbe, Ha OCHOBe KOTOPOTO BCE COeJHHEHHsI PACCMaTPHBAIHCh
KaK napunle, T. e, COCTOSIHe M3 JBYX yacrTell (HanmpuMep, KHCJIOTH
H OCHOBAHHSA B COJISIX), CBA3AHHBIX MexJy co0Oi 3JeKTPHYECKHMH
CHJIAMH, H JlONYIIeHHe CYLeCcTBOBaHHA 0COOLIX 3aKOHOB, OrpaHH4H-
BAIOIlEE YHCJO BO3MOMKHBLIX KoMOMHalmMii 00pasoBaHHsi napHbIX
coeHHeHHIT.

$1. Bepuesanyc npeanounTas NOHATHE «aTOM» APYrHM o0o3Haue-
HHAM (YacTHUA, MOJeKyJaa, 3KkBHBaJenT i Ap.). OH pasnuyal, Kak
Jix. JlaabToH, mpOCTbie H CJAOMKHBIE aTOMbI, a yueHHe 06 aTOMHOI
CTPYKTYpe HasblBaJ KOPNYCKYJsapHOil Teopueir B ayxe M. Puxrepa.
Tax xe kak u JIk. [laaston, §1. Bepuenuyc npHaepxHBAJCs [PaBHI
COeJlHHEHHA aTOMOB JIPYT C JApYyrom:

1. AToMmBl OHOrO 3/J€MEHTa MOTYT COEAHHATHCS C OMHHM, ABYMS,
TpeMs H T. Jl. ATOMaMH JAPYIHX 5JeMEeHTOB.

2. Jlpa aToma OJHOrO 3JeMeHTa MOrYT COeJHHATBCA C Tpems,
NATHIO HJIH CEMbIO aTOMaMH JPYTHX 3JIEMEHTOB.

3. YUucno aToMoOB, OJMHAKOBO COEAHHEHHBIX JApYyr ¢ JApyrom,
JOMIKHO JlapaTh TY JKe KPHCTA/NIHYECKYIO (opMy, HECMOTPA Ha pas-
JIHYHE 3THX aTOMOB.

Ha ocHoBe 3akona I'eii-JTioccaka §I. Bepueaunyc paccunrtan npa-
BHJIbHEIE (DOPMYJIBI BOABI H aMMHaka. EAHHCTBO aToMHOH H 00BeM-
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Ho#t TeopHil OTpPasMROCh ¥ Ha ere tepmuuociorud. Lme s 1814 ¢ o
BOAYEPKUBANT TOMAECTBO NOHATHA <aToMubniil BeC» M «Bec jemeH-
TApHoro obkeMa» # RaXKe NPUMENdd HocAelliee NOIATHE K TBEPIBIM
TCTEM,

B 1826 r. Oplnz onybapkosaHa Losas TaljHiua ATOMHBIX Mace
{secoB) 51, Bepreanyca, B well #a OCHOBe HOBLIX DOPMYJI A48 OKCH-
OB METATHA0B OLLTH YTOUHEIsl aTOMHBIE MACCH PAAAR MeTALI0B ¥
apyrux »aemenrtos. OAHako AJ" Kautis, HaTpHA, JAHTHE, cepebpa
i HEKQTOPHIX MPYTHX MEeTANI08 OHI BCE-TAKH OCTaBaJHCh HeToY-
GLIMH, '

IREKTPOXMMMUECHAA TEQPHUY BEPLLERMYCA

B 1811 r. §l. bepuesnyc Ha OCHOBE 3JEKTPOXIMHYECKON TEOPHU
I'. JIssm BRICKE33] MBICTL, YTO IJEKTPHYUECTRBO npexcrapasier cofoi
oflee cROMCTRO MarTepun. Bee npocrsle ATOME HIEKTPHYECKH 33D~
#els H Onnoaspiun. Ho onlin #3 3apsios scerda npeoBnafaet Hag
JNPYIHM, NOSTOMY KaKABI a4ToM BeleT cefd Xak yHunoaspHsii, T. e,
sapaAMeHnp Aud0 TONOKHUTENLHO, 00 OTPHEATENBHRO,

Xumuueckoe cpoacTso, ofpaACHseMoe 3apALOM aTOMOB, He $BAH-
CTCH BOCTOSIMHBIM, HPH Harpesaduy OHOo Bo3pacraer. B pacrsopax
B3aHMOREACTBHC SACKTPHUCCKY 3aPKeHHBIX YacTHi ofierqaercs 8
CBA3H ¢ BOIMOMCHOCTBIO cBOfoAdOro ARMmenna wactan. lpn geficr-
BHH BJCKTPHYECKOr0 TOKZ HA COENMICHHe €TC aTOMid BHOBL TOMY-
HAIOT DePBOHAYANLHLIC 3aPAAB, H COCAUHEHHE Pacialacics.

Bce atoMul nPOCTHIX T MOTYT OBITb NOCTaBACKE B PRI 1O 3HAKY
H BEJMHMHHE 3apsiaa. HPH 3TCM MEeTa 1J0IIAbE (HB3BE}HH€ BEEAECHO
51, bepuennycom} zapsKeHsl OTPHIIATENBHO, METAMIBI ~~ TOJOKH-
TenH0. AGCOMIOTHO SJCKTPOOTPHLATEALEEIM C/EfiyeT CUHTATh KHC-
JIOPON, TAK KAK OH SIeKTPHYECKH ONUHABKOBO OTHOCHTCH KO BCeM
apyresm aroMmas. IHauboubmue HOJOKHTEAbHbE 3ADAAL XAPAKTEPHE
A HeTQYHBIX METandoB, 3aMuiKalolHX pafg, Toaobuo stoMmy,
CYLieCTBYeT H 3JEKTPOXHMHUYECKHIl DPAX CIOKIILX aTOMOB, B KOTO-
PO KHCIOTH {TOrAa KMOIOTaMH CYRTATH KHCJIOTHBIE OKCHAL) $BJS-
I0TCS 3AEKTPOOTPHELATEALILIME, 4 OCHOBABHSA — KT PONOJOKHTEND-
phiM#, JI03TOMY BCE XHMHYECKHE POAKUNH CBOARTCR K B3amMoneficT-
BHIO SACKTPHYECKHX 3apANOB, KOTOPBIMH 087a8aloT aToMu, 3TOT
BBIBONL ABAANCA €CTECTBENNLIM pPAIBHTHEM AYaSHCTHYECKHX npel-
CTaBjeHMH, JeMABLIMX B OCHOBE Hayuynore muposoazpedis $. Dep-
unesuyca. OH KaTeropHueCKH BO3paKaeT APOTHB HIOH HHTepnpe-
TAIMH XEMHUSCKONO Coefilnelts, B croem yueOHIKe OB yKAa3uiBAeT,
YTO «CePHOXHCTLIA BATPHA COCTABNEH HE B3 CEPH, KHCJOPORA H HAT-
pPHA, 4 13 cepsoft KHCNOTH ¥ HaTpa {eAKOFo HATPA), KOTOPLIE B CBOKO
ouepeRbh MOTYT ORITH pasgeleHbl Ha  ANCKTPOROMOMHTCALEYIO H
3JEKTPOOTPHIATEABAYIC HACTHY 1,

! Berzelius J J Lehrbuch der Chemie. Band 5, Leipzig, 1835, 5. 7.
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fIpamepnr cTpykTypot cosell, no Bepuennycy:

4 o e
BaO 803 C'Oz
OHHCh G.’ipﬂii TLEeRHER KHCAQTA ¥rOARHD N KHotoTa
+ - + -
BaO-4-$0; Zn0--CO,
CEDHOKHCA AR OKUCh 63}”{3 yrne}mc.':aa OKHCh IHEKA

Ofipazopanne ruaparasix coenuiteniis $I. Bepueanyc obbucuaa
TeM, UTo BoAa MoMwer OniTh JHOC Crabonoaomuteastolt, anbo cia-
BOOTPHUATEALHOR YACTHIO COSHHEIIHS:

. s + —
S0;+4-HyO CuO-H,0

PRAPAT CRpiol KHOAOTH FHIPET OKHOH MelH

Pacrpopst, o Bepuennycy, copepiute#0 oTHYAIOTCRE OT OOBHHBIX
HCTHHHMX coejuHesnnir. Iipn o0pasopandn DacTBOPOB HE HPOHCXO-
AHT HefTPaMH3ALUNH 3JACKTPONOJONHTENLILIX H 3JIeKTPOOTPHOA-
TeALIBIX KoMAOoHelToR. Pacrsopediice B HHANDPEPEHTHOM PACTBO-
PHTEJC BELIECTBO HE MEHALT HIEKTPOXHMHMUECKOro XaPaxTepa.

Onennsast 37eKTPOXUMHYECKYIO yalucTHUeCKYI0 cHeTemMy . Dep-
4eIHYCa W CBA3AHHLIE € HEIO NPEACTAaBJEHHS, HENb3st He NPH3HATh
ee NPoCTOTH, CTPORAHOCTH B NeAbHOCTH. HeyansnTesbHo, 4T0 BMecTe
€O BCeM XOMIIEKCOM ATOMHCTHHECKHX MNpeicTanieduft cHcreMa
SI. Bepueanyca Bckope 3Aausda DYKOBONSEe MecTo B XHMHH HA
smuoro aet. . Bepueanye cras ofmenpH3HaHEBIM 3aKOUOAATENEM
B XIIMHH, €70 MHenne G0 GaKTHYRCKN HenpepeKaeMbIM.

Ocrosannag DepuesnycoM CHCTeMa XHMHH, HECMOTDS Ha e¢ Me-
XAHBYeCKYIO0 OKPACKY, Npefcrasiaia cofof BamHefilllee fpjeHlie B
paaBuTHH XuMHE XIX B. Yye6unk xumnn Bepuennyca ! muorue rognl
CAYKHT OCHOBIIBIM ITOCOOHEM L7151 XHMHKOB.

rJABA XL
BO3HHMKHOBEHWE OPrAHMMECKO® XMMMM

UCTOKH OB AHMUECKOR XUMUM

OPI'EIHH‘-IECKEIH XHMHA KaK [Iayxa BO3IIHKIE B I'EEf)BOI"i YeTBEPTH
XIX B. Koueusdo, 1 1o 31oro Bpement OLiiy XOPOWIO H3BECTHH MHO-
THe opragHuecKre BeulecTBA. YKCYCHAS KHCIGTA, CHHPT, caxap, 3da-
Db, HEKOTODEE PACTHTENRHBE KHCAOTHI H T. N Eﬂle B ADCHFOCTH
ZeAUJIH HPHPOAY HA «TPH LE@pCTRa» — MHEHEPATBHOE, PACTHTENLHOE
H HBOTHOR, BE].U.QCTB&, BHOCACHNES H3 Da3fiHuHpIX OPraHoB pacre-
Hl | HHBOTHBLIX, HIAABHE HA3KBRAH ODTAHHHECKHMH 2, :

T Cum: Berzelius J. J. Lehrbuch der Chemie, 4 Auflage. Binde I--X.
Leipzig, 18331841,

? Cm: Jomouocor M, B. Tloau. cobp. cou, 7. 1], M., 1951, ¢ 553,

%6



Ha ocoGennocTn 3/1eMeHTapHOrO COCTaBa OPTraHHYEeCKHX BELLECTB
pnepsbie ykasaa A. JlaByasne, oGHApYXKHBUIKI nyTeM aHaaH3a, 4TO
OHHN coJepiKaT B CBOeM cocTaBe yrJjepond, BOAOPOA H KHCJIOPOA, 4 Be-
JleCTBAa KHBOTHOTO NPOHCXOXKAEHHS, KpoMe Toro, asot H docdop.
B cBoeMm moco6un «aeMeHTapHBIT Kype XHMHH» OH HE BBIIEIHJ
OpranpyeckHe BelnecTBa B ocobwlii paspgesn. Ho ero coBpeMeHHHKH
(M. A. Illantans, A. @. dypkpya u Ap.) paccMarpHBaJjH BellecTBa
PACTHTEJIBHOTO H MKHBOTHOTO MPOHCXOAAeHHa oTiaenbHo. $1. Bepie-
JMyc, HAUHHASR €O BTOPOTO H3JauHs KHUTH «YueGuuk xumuu» (1827),
paccMaTpHBaJ OpraHHYecKHe BellecTBa B 0coObIX pasjesax Kypcea.
B XIX B. na passuTHe opraHHyeckoil XHMHH O0JblIOE BJIHAHHE
OKasaaum MoTpPeOHOCTH MeAHMUWHBI, NMPOH3BOACTBA B3PHIBUATLIX Be-
lLleCcTB, Kpacuteseil, HedrenepepabaruiBaiouieil npoMbIILJIEHHOCTH.

PAHHMUE MCCNEOQOBAHMSA NO OPTAHMYECKOW XMMMH

Hssecrusie B mepsoie gecatuaethss XIX B. opraHHyeckue Belle-
¢rBa OBIIM MOJYYeHBI H3 DACTHTENLHBIX H JKHBOTHBIX TPOAYKTOB.
ITpencraBnennst 06 X cocTaBe H CBOHCTBAX ObIJIH HEOMpPeLeJeHHBIMH,
Jlaxke Takde BbIalomuecs ydenwle, Kak $. Bepueamyc, nonaranu,
4TO OpPraHH4ecKHe BellecTBa He HUMeloT HHYero obL(ero ¢ MHHepaJb-
'HBIMH BelleCcTBAMH. Oun Dﬁp&SY[OTCH TOJBKO B PACTHTEJILHBIX H 2KH-
BOTHBIX OprauH3Max noj BiausHHeMm 0coOOH KHIHEHHON CHJIBL.
EcrecTBeHHO, UTO NnpejicTaBaeHie O MKHU3HEHHOI CHIe KaK eIHHCT-
BEHHOH npHuHHe 00pPa30BAHMA OpPraHHYecKHX BeLlecTB C€037aBaJio
HENpPOXOAHMYIO IIPONAcTb MeXAY HeOPraHHYeCKHMH H OPTaHHYeCKH-
My BeulecTBaMu, BbiAo Obl IOTHYHEIM LONYCTHTb, YTO NMOCJIE BbILEJe-
HHSI H3 oprauuama onpeae/ieHHoro BellecTBa BJHAHHE ¥KH3HEeHHOH
CHJIBI HA ero JaJjbHeiilllee cyliecTBoBaHHe npekpautaercd. Ho raxoe
JlonyluleHHe Ka3a/jaoch XHMHKaM HEeBO3MOXKHBIM. ﬂ BEDIJ,BJIHYC MmucaJ:
«...MBl 10JI2KHBl HE TOJILKO NPHHHMATbL 0CO0YI0O MU3HEHHYIO CHIY IS
KaxkJoro poja KHBBIX CYLECTB, HO H JONYCTHTb, 4YTO OHA
CONPOBOXKAART NMPOAYKTHL MH3HEHHOrO mpolecca H TMOCJe TOTO, KaK
OHU OTHEJAIOTCA OT KHBOTO TEeNd, B KOTOPOM OHM 00pasoBaluHCh»!.
Burtanuam, T. e. yueHHe 0 JKH3HEHHOIl CHJIe, OKA3aJICsl KHBYUHM.
Burannctuueckue B3rASAbB B TeX MM HHBIX (OpPMax BBICKA3bIBAJH
punneiitine xuMukd XIX B. Oun Gblin orpaykeHsl H B (PHIOCO(CKHX
cucremax XIX B., B yacTHOCTH, B IIEVIHHIHAHCKOI HAaTypduaocodun,
OKasaBlLleit onpeaejeHHoe BJANSHHE Ha ecrecTBoucneitaTesneir. Ho
MHOTHE YYEHBIe CKODO MOHSVIH IIPEeJB3ATOCTb HACH MKH3HEHHOM CHJBI
Kak egnHcTBeHHOro ¢axkropa o0pasoBaHHs OPraHHYeCKHX BEILECTB.
$1. Bepuenunyc npusHa/, 4To «HAUIM 3HAHHA O 3aKOHAX COEAMHEHHS
 5/IEMEHTOB B HEOPraHHYeCKOil MPHpPOojie MOJKHBL ObITh LEAHKOM MpH-
 MEHHMBI H K COeIMHEHHAM STHX 3JEeMEeHTOB B OpraHHuecKoil
npupoze»?, 10, JIuGux B cepefune cTOAeTHA TNHCAJI: «...IPH OT/JE-

' Uur. no ki Teeabt a8, Heropus opramudeckoit xumin. Xapbkos—
Kuen, 1937, c. 36.
2 Tawm e, c. 37.
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JACHHH OT KHBOTO T8, DM JHMIICHNH BAMSHMHT MHIHEHHOH CHJIH,
dansheditiee CYHISCTRORANHE 2TOMOB 3ABHCHT TOMHKO 0T XHMHYECKHX
cuax !, Taxofi cBoeoOpasHeil 3K/JAEKTH3M — COYETAHHE NIPUIHAHHS
KHEIHEHNOI CHAB ¢ PAHMOHANLHLIMM NPEACTABICHHEMH ¢ XHMHYECKHX
IpeBpalnetiNaX OpPraiMuecKiX BEmECTB MOKIO KONCTAaTHPOBATh B
TPpyaax MHOTUX BHAHBIX XxHMHEKOB XIX B.

Hz pamunx wccrenomasuii §o Opralnyeckoll XIIMMW  KpynHue
3acAyrM B DOJYYelNHMW HosbiX senlecte npuuaggexar K. [leene,
B 1783 r. 08 OTKPBLT TAHLEPHN, 8 B Aa bHeNIIeM BREALAHA HECKOIbKO
pacTHTeapHEX KuCAOT. COCTAR OpraNudeckuX BemlecTs, NOMHUMO
A, Jlasyaase, uayuanu K, Bepromne, YK Teit-Jhioccak v Ji. Tenap,
B 1815 1. T, Cocecwop (1767—1845) nuirancst nyreM ananiu3a ycra-
HOBHTE COCTAB CACKHIIBIX BEIECTB, TAKiX, K&K TyMMmuapabiux M Ka-
HADOL, :

IMocne 1815 r. cmejeHMd © COCTaBe OPraniiNecKWX BEOiecTR
OpicTpo pacwupsince. M3 KpyDEBIX HeoTemoBaHiil cJIeAyeT HA3BATh
patorsl M, Ulespesrs? o cocrase xnpos, On noxkasan, uTo ofule-
HPUAATOS B TO BPEMS NPEICTABACHNE O KUIPAX KaK KHCILIX NPOIYK-
tax, MefiTpalusyemslX (Hpy OMLIIEHHH) HISNOYAMH, HE CODTRETCT-
syer neficreurensiocti. M. Uleppess yeranoBui, 4T BCE XKHUPH, APH
HeBCTBHY eJKHX [edouell PACHARBIOTCH 113 XKHUPHBE KMCAOTH o FJH-
gepud, M, lleppers noayynt BoceMb KMPHMX KHMCJHOT M M3Vuaj
cocTas ravuepuua, OKasadock, 410 KUPH alAJOTHYHLL CTOMHDIM
adupam, 410 B AanpHeilues o GLLIO HOATHEDXKACHO.

Honobupll e nepesopor 8O BarAsAax Ha NPUPOAY DacTHTEdAn-
HEIX OCHOB&RHH, OTVHUAIOIHXCH SAOBHTOCTHIO, LHPOU3Beal palborsl
¢, Cepriopuepa®, BHeAUBUIere W3 oONKA (CoKa OBBIAHOTC Maka)
coelliveHne, Hassanvoe uM Mopbuem, B To Bpema cumTasn, 41O
PACTEHHA MOTYT NPOH3BOAMTR AWML HeHTPAlbiible BEHIECTRA H/H
KHCJROTH, HO He pacTuredbHuie meioyd, @ Cepriopuep obrapyxRai,
ofnako, ute Mophui npencrasisier cofofl ocHosaHKe, crocodiioe
AaBaTh oY, 310 OTKPLITHE Bu3BAJC BOJLIICH HHTepeC CPean XHMH-
KOB, ¥ MHOTHE NPHHAAHCDH 38 FOHCKE HOBHIX DACTHTEABHLIX Lie104ei,
KoTopsie OblAM Ha3BaHp ANKaTOuAaMu, T. e, LleJouenciobHLIMY,
‘B Tevewne veckoabxux et Ppanuyscxie xumuxd I Tleasierne
(1788—1842), )K. Kasenry (1795—1877), 11, Py6uke (1780—1840)
B Apyryue spliendan Ooqee AecATH anxaNoHAeB (CTPUXEHE, OpyHuH,
Kodent, GHIXOHHWH, XK, BEPaTPHI ¥ 4D.).

B nepeole pecatunerns XIX B, Gmav paciinpenst cselieMus # of
yraesogax, Kpynuas aacayra B 270 ofiacTi NPHHANJIEXAT Aerep-

P lngux K MMucema o xnman, v 1 Cn6., 1861, e, 205.

2 Muweno owen Mlespess (1786—1889) — yuennk Boxetewa, pabotans B
o0AACTH HAYKM OKOJG BOCRMMAECHTH Jef, Om npodeccopom » Myaee cctectmen-
uolt uctopuu. Hecaemomanna Xupos or Hazaa B IBIQ r., na ocxose pabor
K, Iileege,

3 dpudpux Busszeassm Ceprioprep (1783-—1841) — anrexape. flomnMo He
CHeOBAHRE N0 anKanouiam, Bed paboTy MO H3YUelHd CePUOBKHHOH KHCAOTDHI.
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'ﬂyprcxomy xavury K. Kupxroddy !, orxpusmemy cmocof noay-

delils BHBOPPALHOTO caxapa M3 kpaxmana (1811). B sty xe roam
HC Tefi-JTioccax u JI. Tesap yveranosuan ¢octas caxapa, Kpaxsmana,
APCBECHHB! H ADYTHX TET H HOUTH OJHOBPEMENIIO UMK O5lIH OTKDBITHI
aApesecubit cnupT, HadTanuH, upad u Ap. B ceAsu C 3THM mepen
XUMHKAME BO3NHKAA 3az84a OOLACHRHHN COCTABA H KOHCTHTYIHH
OPraHHYECKHX BEIRCTS K uX KaacCHdMKaNHH,

OTKPHITHE UIOMEPHM

B HPOLLCCe HAaKOmTeHHuH {l)aKT[-ILiECKOFO Marepnana Optnn oBxa-

pyAens! caAydYdd, KoTha BCIHMeCTRd, OTAHUAIHHeCH HO XHMRUCCKHM:

esoficran, 0041a/a10T ONBHAKOBLIM 3JeMeHTHUM cocTasosm. B 1825 .,
IO, Nubux, ananusupys rpemyuexscioc cepebpo, 3aMertia, dTo
saeMenTH coctas rpemyuelt (GyIbMHHOBOH) KHCAOTH B TOUHOCTH
COOTBETCTBYET COCTARY HHAHOBON KMCHOTH, noAyJYeliHol 3a roj nepen
rem ©. Béaepowm ? [loBropunie amanusst, npoussenesnupie 30, Jlubu-
xoum 1 @, BénepoM, ¢ HECOMHEHHOCTBIO YCTRHOBHIH CYIIECTBOBaHHE
OAHHAKOBRIX 710 COCTARY, [0 PABJAHUILIX [0 CBOACTBAM BemIECTB.
ITpoposxast padoTy ¢ uuavopoit ruciortofi, ¢. Béqep, xenasn
BLACAHTE M3 PACTBOPA KPHCTAAAMMCCKHE UHAHME AMMOBHS, HOJAY-
YKa HOCIe BHUTADUBAHHA COBEPINEHHO APYIOe BEeCTBO, a HMEHHO
MOUCBUHY, CUHTABIIYIOCH OLHUM H3 MPOAYKTOB, XOTOPLI MOXHO
AOAVYHTL TOALKO Oif VHacTni suzuenuol cunst. Coobulag ob sToM
orxputan . Depnesuyey, $. Bénep nucan: «H pommen cxasath
B&M, YTO MOrY APHTOTOBHTL MOUEBHNIY, He NYKAZACE AAR ITOTO HH
B BOUKeE, HI B XXKUBOTIOM OpranuamMe BooGuie, yab TO OprayuayM yefo-
gexa I cobais»’. '
Otxpuirie ©. Béepa waHecqo nepsbii yIap 10 TEOPHH MUINEH-
Hoft ciiiint. Ho ona sie O6uita ocrasieia. Ee CTOpOHURIT YTBEPKAATH,

YTO MOUEBHHA KAK <OTOPOCOBbLI» APOAYKT OPrasu3Ma MOKeT BbiTh

HOaV4Hel ¥ HCKYCCTBCHIO, . BEPHE.-’H{}’C, OTAHYEBUIHIICH OCTOPOM -

HOCTRIO B BhIBC/lAX, BGAKEN Hnin BCKOPE HPH3NETE OTKDLITHE @, Be- -

aepa. K romy me ero colcrsedunie ncciefosaius (1830) npusens
K YCTZHORJEHHIO emle OAHOro Gakra CYUISCTBOBAHHS BEINECTE ONH-
HaKOBOTO COCTAaBY, HO ¢ PasduyHmMy cpBoicTBamu. Buuorpangkas
KHCI0TA OKa3aslack cxoaliofi ¢ syHiHoKaMenHofl KucdoToit Kax no
COCTABY, TAK K 00 EMKOCTH HACHINEHHS IHEJTOULIO, TEM HE MeHee
OTaHUANACH OT Hee 1o ApyruM cpBodfictBaM. Taxum ofipasoM, cosHe-
HHs B BO3IMOMHEOCTH nomodusx (akToB GblAH 0TGROLHEHEL

Y Kowcrantun Kupxeodg {1784 -1833) poanacs b Tepmaunn, Gma smrekap-
cxin yuennroMm. C 1792 r. on padotan s [lerepGyprowoll rnhasnoflt anTere nofg py-
wopogersom. T, E. Jlosmua. C 1812 r K. Kapxrogd - wien flevep6yprexodt axa-
Aextny nayk, B 1811 r. on noayus suuorpaznslt caxap neRCrsHeM A KpaxManr
pa3taBren L KICNOT.

? Crpoentte  ianoBoff  xucdoTsl  smomerT OGurp splpa¥eHo  gopMyaol
H-N=C=0, a crpoenne rpemyued xucaotel Ne=C-O—H.
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Hozann Ocrye Jubux (1803—1873) Ppudpux Béaep (1800—1882)

Coennienns 0 HHAKOBOTO COCTaBa, HO € PA3IMYHBLIMH CBOIiCTBA-
mu $I. Bepuennyc npemsomna HASBIBATH H30MEpPHLIMH (OT rpeu.
LOG¢ egov — paBHoil Mephl), a caMo siBnenne — usomepueii. JLasa pas-
JHUYHBIX C1yvaeB H30MepPHH YueHble NMpeaToXHIH ocobuie 0003Have-
Husa. Tak, K nmosuMepHbiM OBIIH OTHECEHBI BEUIECTBA OJHHAKOBOTO
3JIeMEHTHOTO COCTaBa, HO PAa3JIHYAIOLIHecs MO YHCAY aToMmoB, obpa-
3YIOUHX coefuHenHe (Y/BOEHHLIX, YTPOEHHLIX H T. A.). [IBa coean-
HeHHS, OJHHAKOBLIX IO 3JEMEHTHOMY COCTaBY, HO COMepMKalluX pas-
JHYHbIE TPYNNHPOBKH aTomoB, SI. Bepueanyc npemnoxua Has3biBaTh
meramepueil (SnO+4S0O; n SnOp+S0O;). Brnocaeacrsun (1841) on
BKJIOUHJI B KPYr sIBJAeHHiT, NMOAOGHLIX H30OMEpPHH, H a/JIOTPOMHIO.
Bckope Obiiy ycrawosJensl W Apyrue cayuan muzomepuu. Tak,
K. Hioma u E. Ileauro (1811—1890) wHawam, 4T0 YKCYCHBII
5(pHpP METHJOBOrO CIHPTA — H30MEP MYPaBbHHO-ITHJIOBOTO 3dHpa.
O6a atupa npu KHUNAYEHHH C IEJOYLIO PacnajaloTcs HAa HCXOMHBIE
KHCJIOTH M CIOHPTHI.

NEPBOHAYANBHOE NPEACTABMEHHME O COCTABE
M KOHCTUTYUHMH OPTAHMHYECKMX BELLECTB

C 1811 r. §1. DBepueanyc npHCTYNHJA K 3SKCHEpPHMEHTAJAbHBIM
HCCTIeJIOBAHHAM COCTaBa opranudeckux Bemlects. On mavaa c awna-
JH3a OpraHuyeckHx XKucjaor u ux coneit. B 1814 r. $I. Bepueanyc
ony06JIHKOBAJI pe3y/bTaTH CBOHX paloT H NOKa3aJ, 4TO COCTAB KHC-
JIOT MOXKET OLITh OOBACHEH ¢ TOYKH 3peHHs aTOMHOI TeopHH.

$I. Bepuennyc nosioxusa B OCHOBY OObSCHEHHSI KOHCTHTYILHMI !
OpraHHYeCKHX BeIlecTB AYaJHCTHYECKHIl NPHHUMN (IapHOCTH) H
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NLITAJCH MPEACTaBHTbL CJAOKHbLIH atoM (MOJEKYJy), COCTOSUIHNM H3
JIBYX TPOTHBONOJOXHO 3apsKeHHBIX vacTeil (nozobHo HeopraHHde-
CKHM COJIAM, COCTOSIIMM H3 KHCIOT M ocuoBaumii). Ilpm sTOom oH
JIOTIYyCKaJI, UTo PoJib 4TOMOB (COCTaBJISIIONLNX HEOPraHHYecKne Tesa)
B OpPraHHYecKHX BelllecTBaX HrpaloT cJoxKibie pajaukansl. [lomoGHo
aToMmaM, paaHkaJbl MOIJH CYULeCTBOBATL B CBOGOJHOM COCTOSHHH,
B cBoux npeanonoxenuax . Bepueamyc onupascsa Ha OTKpPLITHE
K. Teii-Jlioccakom panukana nuana CN (Kak 0ka3ajoch B Aafib-
Heiiwewm, npejgcrasasasiiero coboit coegnnenne (CN)j).

B HexkoTOpBIX c/ay4YasX OKasajoch TPYAHBIM pPellHTh, KAKAM CNO-
coODOM clleflyeT pasie]nTb OpraHM4ecKHil CJI0KHBITI aTOM Ha JBe
yacTH, 4ro0bl YCTAaHOBHTL cocraB paaukana. Tem ne menee §1. Bep-
1leJIHYC BBICTYNAJ TIDOTHB NMPHMEHEHHS PalHOHAJLHEIX (opMya H
TOJILKO B AaJbHelIIeM cTaJd HMH nodb3oBartbed. Oprannueckuil paau-
KaJ, M0 €ro MHEHHIO, 3apsizKeH NMOJOKHTEIbHO H B CJAO0KHOM aToMe
BCerfla CBfAAZAH ¢ 3JEKTPOOTPHUATENLHOI uwacTHeil, o0coGeHHO
¢ a0CoJqIOTHO 3JIeKTPOOTPHUATEJLHEIM KHesaopoaoMm. [lostomy Bee
KHCJIOPO/CO/iepKAlllHe OpraHuYeckHe BEeNIEeCTBa pACCMaTPHBAIHCH
HM KakK OKCH/Ibl CJIOKHBIX PaAHKaJIOB.

@opMHpOBAHHE TAKHX MNPEJACTABIEHHII O CJHOMKHBIX pajHKaIax
6uly10 cBszano u ¢ ueenenosanuamu K. Beproaae n JK. Teii-Jlioccaka
o coctaBe ammuaka. HekoTtopuie yuentle nojsaraJ, 4T0 aMMHaK IpH-
HaAJeXHT K Tpynmne OKCHAOB uledouHbIX MeTaJssoB. §1. Bepueanyc
NMOCBATHJ H3YVUEHHIO COCTABa aMMHaKa crelHaJbHble HCCAeL0oBaHHA.
Bumecre ¢ T. 3eebexom (1770—1831) on nosyuust amaapraMy ammo-
uust (1808). Ho npu oObsicnenun cocraBa aMMHaKa C TO3HUHI
JIEKTPOXHMHUECKOl TEeOPHH 3allles] HaCTONbKO IAJEKO, UTO YTBEDK-
aan, 6yaTo B aMMHaKe cofepxuTca okoqo 509% xucaopona. Tak kak
TaKoe YTBepMAeHHe He MOrao ObThb MOATBEP:KJIeHO aHaJH30M,
S1. Bepueanyc npubernya k eute Goabureil ¢panrasny, yrpepxaas, 4To
430T He MOMKET PacCMATPHBATLCS KAaK NMPOCTOE TeJo, d NpeiacTaBiser
co60il OKCHJ HEeH3BECTHOrO 3JeMeHTa — <«HHUTPHKyM». ToabKo B
1833 r. na ocuose paGor ®. Muryepauxa $I. Bepueaunyc npnmen
K TEOpPHH aMMOHHSI — CJOXKHOTO pajfHKaJja, Hrpalouero B coelxuHe-
HHSIX pOJb. MeTajana. ITOo MNpeJcTaB/]eHHe COOTBETCTBOBAJIO ero
3JEKTPOXHMHYECKON TEOpHH.

TEOPHMA STEPMHA

B 1815 r. JK. Teit-Jlioccak nafies, 4To B CHHHJIBHOH KHCJOTE
BOJIOPON COeIHHEH ¢ TpPynnoii aroMoB, cOCTOALLell H3 yraepona H
asora, KOTOpyio OH HasBan muanoreHoMm. Ilanee oH ycTaHOBIH, UTO
AJIKOTOJIb COCTOHT M3 OJHOro ofbemMa Mac/JoOpoJHOrO rasa (3Tuie-

! TepMHH <«KOHCTHTYLHS» HCHOJL30BAIN AJAA H306pajeHHs coCTaBa BellecTs
N3 pPAANKAJOB H JIPYTHX AaTOMHHIX Tpynn (B oTaAHYHe oT BBeeuHoro s 1861 r.
A. M. ByTnepoBLiM TepMuHa «CTpOEHNER).
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#d) ¥ AByXx oODBeMOB BORSHEX NapoB, a cepHull sdmp — H3 ABYX
00beMOB MACAGPOAHOID Ta3a H OAHOrO 00LeMa BOARHLIX 1BAPOB.

B 1828 5, K. oMz uv I1. Byanefl uccaepnosann coCTan CHMpPTE,
3(Hpa B XN0P3ITaNd M HE CCHOBE NOAYUYEHHBIX NANHLIX BHICKa3aAl
VTREPKACHHE, UTO 3THJIEH npeiacrariset colofl ocHoBanie, crocoh-
HOe nagarth pasziiEubbie coeolpasHnie coegHHenus, NeiodHo aMMHua:
xy. S, Bepueauye npunstd a1ty MAeI0 # HazpaJ 3TUAeH {ABYyrsiepo
AHCTHI BOAGPOR) 3ITepHUOM, 0003HAHME ero cuMBojom E.

A, Mwoma u T Byatefl cpasii COOTBETCTBYIOIING CORTHELHHA
ITCPHHA M AMMHAKA 1f HAULAY CXOMCTBO cOelMMEeNnHE o0OHX BemiecTs
¢ BOAOl, XJAOPOBONOPOXOM W opranmieckumy  rucjotamu, QOuu
YTBEpHNAtH, UTO ITEPAH HIPAeT B COSXHHEHNSX DOAb CHALHOI
LHEeA04YH, :

Teopust srepuua, xota ¥ Ovtia npusuaua S Depuesnycowm,
HO NPOCYIIeCTBOBAJA HedoAro i OhAa 3aMenena forace COOTBETCT
BYIOImEH IHMENTPOXHMHYecKOH Teopuu —— crapoil reopueli panu-
KaJ0B,

CTAPAS TEQPMA PARMHKANOR

Haspnefiiiee passutue npencrasienufl 0 CIOMUBIX Pajfkanax
K4K COCTaBNBIX HACTAX OPraHUYECKHX BEIIECTR TCCNO CBA3AHO C HME:
nmamu nemeuxnx xumakos IO, Jdubuxa u &, Béaepa,

Horann Wcrye Jin6ux pozuacs s 1803 r. 8 Japsmuranre, Ou
HO3NAKOMIJICA € NPOCTEIMIRMY XHMHMECKHMY ONepalisiMy B JeTeTse
H YBJASKCH NPNTOTOBICHHEM B3PLBYATLIX BewecTs, B pesyaprarte
CaAysaiiitoro BapmIBa OLNOT0 N3 TAKHX BEMECTB B panue o Oua
HeKAI04ed U3 rimpasmi. B ceMuaiuarinerses BO3pacTe OH HOCTY-
mhs B Bepamuexnft yHHBepCHTET, HO BCKOpe nepetleda s Iplanre-
cxuft yuupepcuret, [lepsyio nayunyio pafory, ROCBRIIEIIIYIO TPEMY-
wemy cepeGpy, 10, Jlubux onySauxoBad eure B CTYAeNUYECKHE TOAH
{1822}, C oceuyn roro xe roma on padoran B [Tapmke 8 nadoparo-
puex Ji, Bokaena u afgech nosuaromuics ¢ MK, efi-Jhioccanosm, J1. Te-
napom, M. llespesnenm o ADYruMn BHAHLIMI XHMIKAMH,

B 1824 r. 0. flubux Onl1 nasuaven npodeccopoM xumMud B e
CCHCKMA YHHBEDCHTET M OPTARN30BAR 3AeCh XHMNUECKylo Jaloparto
PN JAS HaUHNAIGHINK YHeNHX, BCKOPE ROJYYHBHIYIG HINPOKYIO
K3BECTHOCTH, B IHccede BO3KNKAZ MHOTOUHCIENHAS KOS XHMHKOB-
oprannxeon. B 1826 r. 10, Jiu6Gux nozwaxomuics ¢ ®. Béaepou, 10
3HAKOMCTBO FEPEHLI0 B AIHTENBHYI0 IpyxOy M Tecnce uHayuxoe
COTPYINHUHECTRO,

B Frccencroft naGopatopry Osu  BLINOAHEHH 3HAUNTEIbHBE

HCCHNEROBAHNHA N0 3KCHEPHMEHTANBHON H TeOperHyecKofl opramuye-
" cxoft xumny, B crasu ¢ stum 10, JIubux npioSpea Bucoknil aBTopH-
TeT 11 PYROBOAAUISE NOJOMKEHNE CPeAN XuMukon, B 1840 r, on craa
H3A4BaTh HypHas <Aunxaisl xumun U  Gapmaumun»  {(<AHHAIB
Jinbuxanr}).

10, Jinbux mupoxo H3BecTell H cBoefl Hayulo-1HTepaTypHON
gesreasnocTsio. B 1840 r. peIitaa erc Kuura «<XuMHS B OPHIOXKENHH
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K CeABCKOMY X03R8HCTRY ¥ PHIKOJOTHH», B KOTOPOH #0-HOBOMY OCBe-
L7ICH BONPOC O NHTAHHM PacTeluil ¥ MIHEPAALHHX YROOpeHHHX !
Oprannueckol xnmuyn 0. JIubux nocsaria Tpextomunlil kKype «Ouep-
Ky opranmuecxoil xumuu» {1841—1844). IHupoxko ussectnl Takxe
ero «JluchMa o xuMul» 2,

B ronne 40-x rr. uz-3a mepeyrtomienus K. Jlubux orxazagcs

0T deoleposansil 11 pyrosogcrsa pafoTaMil  MOIOELWIX  YHEHHX,
Bexope od nepeutes B8 MIoHXelCkUT YIHBRPCIUTET ¢ YCI0BHEM OCBO-
SomEenus 0T AeXLuf,
,  $puapux Béaep (1800-- 1882} yuuaca B MapGyprekom n Tefi-
cHeabbeprcxon yunpepcuretax u B 1823 r. noayuna ereness JoxTopa
meamuuusl, [ox paumsuuen JI. Imeanna (1788— 1853} on 3aunte-
pecosancs XuMHell ¥ B Teuweune roza {1823} paGoraa y . bBepue-
JHYCA, FAABHBIM 00pa3oM 1A COAAMHE LHaHOBOIT KucioTol 3drem
&. Bénep 6w yuurenesm Depanncroll pemecaennoll HIKo:, BLILOSA-
1HB 3%eck puloTy O HHAHOBOKICAOM cepebpe, NPHBERALYIO €T0 X 3Ha-
KOMCTBY M ApyxOe ¢ YO, Jinbuxom., B (827 r. &, Béaep orxpma
CHOCof NOTYYRRHH MeTa L HIUECKOTO aAI0MHIHT, & B CACIYIOMENM TORY
LOJYHH1 HCKYCCTBEHHYIO MOUeBHHY.,

C 1836 r. on craa npodeccopom xumun u Gapmaunu B DerTul-
TeNTCKOM YHUBCDCHTETE, DPYKOBOAH 3lech 3aHRTUHAMH CTYACHUTOB H
HauMHaIOWHX YYeHLIX K3 PA3ULIX CTPal.

Crapan Teopus DAAUKAIOB BO3UHKAE B pe3y.bTATE HOABJEHNS
cratby YO, Jlubuxa u &. Béuepa «HMecaenosaune o panuraie Ge.
3ofidol xicaote» (1832). Mayuan ropbKoMHHAAALHOE MACAo, yye-
Hule Hasl, 4TO [OPH  ero oxuceaeHuu ofpasyercs Gensofnias
kueaora, hopMysTy Koropoil oun naofpaxaan 4CH+ ICH+30 (Tou-
Hee, 310 aHrpapui Gensofinolr xmcrorn}., Oxasanoch, HTO TOPbLKO-
MHHAAbHOE MAacAo DpPeACTaBaseT cofoil  COoeRIIHeHHE COCTABE
(14C+10H4-20)+2H (GeuzoBnblil anviersa). Brlap nonyuexm
POU3BOANEE $TOrC BEUECTBE — XJI0pHX, cydndar, nuaHar v Geus-
amua. MO0 JluGux n &, Bénep npuuliy K BHIBOAY, 4T0 BO BCe
9TH COENMHEHHA B HeH3MEHHOM BHJAE BXOAHT TPYIHa aTtoMoB
H4C+ 10H+20 (no cospemennomy oboanavenine, 2(CeHsCO}, xoro-
pas nHpencTaBAAeT CAOKHBA  PANHKAN, noaysnpuinil  Haspanue
«DeH30HAY,

Tenm campiv npeacrapienus . benneanyea o cocrape Oprauu-
eCKHR cOefuHEHNH H3 PAajuKaJd0B — OPraHu4eCKiX dTOMOB -~ NO-
ayunan poitsepxienne. He myapeno, uro §. Bepueanye ¢ socrop-
roM BCTpeTHa coobluedHne of OTKPLITHH HOBOTO papnxana. Opvaxo
BCKOPE OH PE3KO U3IMeHHJ CBOS OTHOUIeHHe K HEH30HAY, Tax Kak OH
codepan KucaAcpox (abcomioTHO SAEKTPOOTRHUATEAbILI 3AEMERT)
1t 16TOMY He Mor GbITh 3apsiken NOJOMHTERBHO, KaK 3Toro Tpedo-
BaJja aJexTpoxiumuuecxan teopus. B 1833 r. 8. DBepuennye ssicka-

Vin6wx Kb Xamus 3 npunioennd ¥ 3eMielenisio 1 Gusiuolorsn pacre-
nisfi. M., 1870,
2 Fu6ux IO ITucema o xummn. Cn6, 1861,
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3aJ MHedHe, 4To GeH30UA ABJAAETCH COCTARHBIM PAANKAAOM 1 AOMHKeH
paccMaTpuBaTbesl Kak okuces paxmkasa 14C -+ 10H.

2. Muruepianx, wavapwui B 1833 r. nccaenosanue o Hexzole
{HasbiBaBuiencs Torna GeH3HBOM} TaKXKe BHICTYHWA IPOTHB TEOPHH
Gensomnia, Ero sospamenusi GpifiH GCHOBANLL Ha (AKTe, UT0 BPH Ha-
rpepanun OeHIOMHOA KHCAOTH C €AKOH H3BECTBIO H3 CMECH OTreH#-
eTcst MacJ0o0pazupii IPOAYKT, HACHTUYHMIT noayyennoMy 8 1825 r,
M. dapapeew (1791--1867) 6uxapfopuposanHomy sofopoay {Geud-
300y}, 3. Matuepany nalped, 4re GeH3un COCTOMT H3 Tpex 00nLeMoR
napos yraepopa u tpex ofbemor Bopcpoaa. O monyuul Takxe H
HEKOTOpLIC ADOH3BOANLIE OeH3uHa — HHTpoGeHsun (uuTpobexac.t),
azodensnn (azofenson), xaopOeHaunn {xroplen3oast) # Ap. 3. Mur-
Yepanx BHICKA3a/ MHerHe, ure GeH30iinas Kuejiota NpCECTaBAfAeT
cofoft coegusenne Genznua ¢ vroanuoii xucioroll. Ho sro Muenne
BBI3BATO Takue peakue npporects 0. Jintnxa n . Bepuearyca, 4to
MuTuep/ux npuByXAEH GbIT 0T HETO OTKA3ATLCH,

OTkpeitpge paiuxada GeH30inoll KUCHCTH, Ka3alloch, HATAAIHO
NOATREPKAANO IALI0, 4TO CHOKUBIE PANUKAAL HpelcTaBisioT cobofl
COCTABHbE HACTH OPragHYeCcKHX COSHHEHNH H LTPAIOT POSL aToOMOB
P HEOPFaNHYECKHX BemiecTrax. MHTepec K TeopHN paldnkanios BO3DOC,
¥ BO3HHKAH NONBITKH YCTAHOBHTh IEHETHUECKYD CBA3L Memjly pas-
JHUHBIMH COSIMHEHMAMHE, TAKHMH, HanpuMep, KaxK crnupt ¥ adup.

B 1833 r. 5. Bepueanyc BuicTymua ¢o cratbhefl «O KOHCTHTYUHE
Opraiyyeckuy cOeRNHenuily, B KOTOpol OTBepran stepruosne ¢op-
myaul cnnpra # agupa (E-+2H,0 » E+4+H;0). Ha ocHose croeil
BNCKTPOXUMUYECKOll Teopnll oH YTBepPWJAad, WTo crupt # 3Hup
HPENCTARMSIOT <000l OKHOALI CAOKIIONC PaRIKR14, & HMenuo hup
umeer cocras CiHipo+O nan (CeHs)eQ, a cmnpr CsHi2+20. 3a
paauxan cnupta Gwlaa npunsta Tpynea CoHs, B 7O pena xax panu-
KaJa stupa nzobpaxanan Colls

B 1834 r. noseitrace crates 1O, Jiuduxa «O xoucturyunu adipon
u ux coexukeunnir». B sTofl cTaThe OH NOZIZEPHAN TOMKY 3peHus
$. bBepueanyca u ssed aasa paunnkana CyHyg nassanue «stuis, Iio
0N CHNTAT HeBeDOSITHRIM cyuiectBoBaume puannranz CoHg ¥ snicka-
3ad MUeHHe, YTO Kax coupT, Tak 1 3¢ip ACTKHE COAepXaTh OEHI
H TOT Xe pazukana -— »TiL1. §1. Bepuennye, crpemupiuniics pacesar-
PUBATL OPralH4YecKHe BeUlecTsa ¢ TOUKH 3PEHUST 3ASKTPOXHMEYeckoll
TEOPHH, TONYHHN HAKOUSL NMONTBePIAEIIE CBOMX B3LAAA0B H pac-
HPOCTPAHMI 3MeKTPOXHMIIYECKY® TEOpIc Ha OpraHilieckye coel-
HeHRA.

PAIBMIME TEOPHM CNOHMLIX PAJMKANOS

Tanny oGpasos, Ha ocnoBe 31eKTPOXIMIYECKOiT Teopnn DOblio
yeradopieno ofiuiee CXOACTBO MCMAY HEODLaHHYCCRUMI M OPFakIt-
YECKHME  BeliecTsasl, ATOMAM B HEOPraHIMecKNX COeRIHeHNAX
COOTRETCTROBAAK pPajBKaJ bl oprauuveckux Bemtecrs. [0 Jindux
Ha3BaJ OPrallH4ecKy0 XUMHBIO XuMutell CIoXKALX pasuKatos. B csasy
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C 3THM nepej HCC/Ie/0BATENAMH BO3HHK/A 3ajaya PaclIHPHTL YHCIO
|OpraHHyecKHX aTOMOB, T. €. CJIOJKHBIX PajHKaJIoB.

B 1840 r. 6ula1 OTKPHIT eule oaud panukai. P. Byusen noayuun
MBILIBAKOBOE coefnHeHue, Kotopomy oH npumana cdopmyay C,HgAs,
cxonnyio ¢ ¢opmyaoit cnupra C4HgO(C=6). Hosoe coennnenne
HasBajg ainkapcuHom (agaxorosab + Mblbak). Okasanoch, 4TO OHO
JIErKOo OKHCJISIETCS H NPHCOEIHHAET K ceGe XJI0p M JPYrue 3J1eMeHTH.
Taxum oGpaszom, OB OTKPHIT HOBBIT CAOMKHBII paxiKa, Ha3sBaHHBIH
j1. Bepueanycom kaxkoauaoMm (AypHonaxuyutuit, rpeu.). Popmyna
pa;umaﬂa Oblia yTOHHEHd, OH OKd3aJcs JHMETH/IAPCHHOM. P. B}"H'_
8eH 1oJaraj, 4To OH HOJAY4YHJ HOBLIT pajaukad. ITonuiTki moJyuyenns
cBOOOMHBIX DpaANKaIOB [AeNaduch M MOCAe OTKPBITHSI KaKOAHIA.
B 1848 r. 3. ®pankaaun u I'. Koanbe coobumianu, 4To HM y/1a/10CH
BLIZIE/IHTE ¢BOOOAHLIE MeTHJ H 3THJ. Bekope, oanako, cTano odeBH/-
1O, 4TO peub ul1a 06 srane H Gyrane.

[Tourn oxnoBpemenno c¢ oTkpeiTHeM P. Bynsema 10. JInonx

cooliua eme o6 oauom paaukade. OH MOPY4YHJ CBOEMY VUEHHKY
A. Penbo HceaeoBaTh npHcoefiHHeHHe K aTHaeny xJjaopa. A. Penno
NpsAMbBIM TTPHCOEJHHEHHEM NOJYUHI «KHIKOCTD rodJdaHacKkHx XHMH-
koB» C:H4Cly, KoTOpasi npm jeficTBHH 1leJOYHM TNpeBpaulagach B
coenunenne CoHiCl (om mucan CyHgClp). Tak xaxk 3to BemecTso
HeJb3st OBIIO CYMTATH NMPOH3BOAHBIM 3TepuHa, To A. Penbo npuus,
YTo oHO comep:kuT ocobuiit paankan CyHg, comepramuiics B anapae-
ruae n ykcycHoit kucaore. 0. JIn6ux Haspas HOBbII pajiuKaa aleTH-
JIOM H 0003HAUHJI €ro CHMBOJIOM Ac.
. CroponHHKaM TEOPHH pajJHKaJoOB He yJaJoch YCTAHOBHTb COOT-
BETCTBHE PajANKaJ0B OPraHIMecKHX COeLHHEHIII aroMaM B HeOp-
raunuecknx tenax. Ilpeacrasienne o CyIECTBOBAHHH PaAHKaJOB B
€BOGOMHOM COCTOAHHM TaK M OCTAJOCH HEeIOKAa3dHNOoi THIOTe30il.
ITostomy, yike K KoHiy 30-X I'T. MHOTHM CTajJa Ka3aTbCs COMHHTE/Ib-
[HOIt 1 cama Teopuda paauxanos. OaHoBpeMeHHO Bce GoJblIEe COMHE-
[HHIT BhI3bIBAJa H 3JeKTpoxumHueckas Teopusi M. Bepueanyca, cay-
{JKHBLIAA T1aBHOIT OMOPOil TEOPHH pPaJHKAJOB.

t ; IVIABA XII.

TEOPETUYECKAA BOPbBEA B OPFTAHMYECKOM XMMWM
B CEPEOUHE XIX CTONETHUA

TEOPHUA SAMELLEHHS

B 30-x rr. XIX B. Ha cMeHY TeOpPHH PaJAHKaJOB MPHULIA TEOPHS
samentennda. Ocuosatesiem 3Toit Teopun 6u1 JK. Hioma. Muorouunc-
Jennble GakThl 3aMelleHus OJHHX aTOMOB APYFHMH (Hanpuwep, BO-
JlOpofia Ha XJ0p) B OpPraHHYecKHX COEJHHEHHAX OLLIH M3BECTHLI H
Jo JK. Tioma. Ho B nepuoa rocnojerBa 3JM€KTPOXHMHUECKON TEOPHH
Bepuennyca uM He npuaaBaldu 3HaUEHHS.
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Kau Batucr Qwoma (1800—1884) c
NleTckux ner paGotan B antekaX. Byaydn
VYeHHKOM OJHOH H3 JKeHEeBCKHX anTek, OH
3aMHTepecoBaJCA  XHMHefi, craa moce-
1aTh YHHBEPCHTET H Hayal Hccaelosa-
Hufg. Yxe B 1818 r. oH HesaBHCHMO OT
§1. Bepueanyca ycTaHOBHJ, 4TO cojlepia-
HHe BOAB B KPHCTAJJIOrHApaTax MOAYH-
HAETCA 3aKOHY MOCTOSHHLIX MNPOMOPUHIL
Bckope OH MOJYYHJ H3BECTHOCTh, Ipel-
J0XKHB peuent HoAHo# Hactoiikn, B Te
e roasl cosmectHo ¢ Bpadom JK. [Ipeso
(1790—1850) sanumancs npoGaeMaMu
(hHINOJOTHYeCKOH XHMHH, YCT4HOBHB, B
YaCTHOCTH, POJIb MOYeK B oprauuave. B
1823 r. on nepeexan B Ilapux, rae cran
accincrentom v JI. Tenapa B IMoanrtexuu-
yeckoit wkose. 3neck on paspaGoran csoit
H3BECTHHI MeTO[ onpeleleHHs NJOTHO-
CTH MapoB JeTyuHX BelllecTB H HCNOAb30-
BaJ €ro npH onpeAeldedHAX aTOMHBIX
Mmacc.

(E?gtggrefgsgt;ogg a?ﬁl!CTEHTOht 1. Bya-
- Je — . JlioMa npennpHHAN

XKaw Barucr Tioma (1800—1864)  ccnenopanme coctasa sgmpos ® cmp-

TOB, pe3yJbTaTOM KOTOPOro OblJI0 BO3HHK-

- HoBeHHe TeopnH stepuna. B 1834 r. JK. [liomMa oTKphia siB/eHHe METAJENCHH H pas-
paboran Teopnio 3amelteHns. Haunuaa c 30-x IT. OH Besl HanpsXKeHHylo npenoja-
BATEJBCKYH JEATeNbHOCTh B HECKOALKHX YueOnbix 3aBellenuax [lapuika u 3auu-
MaJCcd HAyYHO-JHTepaTypHoil aeaTesapHocThio. B 1836 r. nosiBuaack ero u3secTHas
KHHra «Ypoku xuMuueckoil ¢uaocoduu». [Tocae pesomonun 1848 r. JK. Ilioma 3a-
HHMaJa BbICOKHE NMPaBHTEALCTBEHHBIE NMOCTHI. B stor nepHoja NpoOABHMIOCH €r0 BBHICO-
KOMEpHOe OTHOLIEHHe K HEKOTOPHIM MporpeccHBHLIM XHMHKaM, ocofenno x LI, JKe-

papy u O. Jlopany.

B 1833 r. JK. dioma nccaenopasa JeiicTBHE XJopa Ha OpraHu-
yeckHe coefuHenus. OH mpHLIes K BBLIBOAY, YTO NPH B3aHMOJENCT-
BHH XJIOpa ¢ TEPNEHTHHHBIM MacjJoM ! BOJOPOA B COCTaBé 3TOTO
BelecTBa 3amellaercss paBHbBIM oObeMOM XJaopa. BosjeiicTsysa Xio-
pPOM Ha CHHPT, OH NOJY4YHJ XJ0paib (XJ0p + aJKorojb), a 3aTeMm
u xynopodopm npu obpaborke xJaopaJas uedousio. O6a Beurectsa
6nl1 o6HapyKeHbl 3a ABa roaa nepex stum lO. Jlu6uxowm, ne obpa-
THBIIHM HAa HHX BHUMauusa. HakoHen, nmpH XJOpHPOBAHHH YKCYCHOI
KHCJIOTHI OH BBIZEJUJ MOHO-, AH- H TPHXJOPYKCYCHBIE KHCI0TH. Bee
3T npoueccel K. Jlioma o6benuHu oOIHM HAa3BAHHEM «MeTaJen-
cusi» (3amellenye, rped.) n copmyJHpPoBaJ TNpaBHId, KOTOPHlE H
JIETVIH B OCHOBY TeOpHH 3aMelleHHsd. rTa TEOpHH BLI3BAJa MHOTO
CIOPOB, MOCKOJbKY OHAa IIPOTHBOpPEYHJIA TOCIOACTBOBABIUEl TOraa
ayieKTpoXxHMHueckoit teopuu J1. Bepueanyca. deficTBuTeI1bHO, MOJIO-
XKHTEIbHO 3apsKeHHblii BOJOPOJ, KaK 0Ka3alochb, MOI 3aMellaThest

! Tlosomom anm stux mceacrosannil JK. Hioma 6o ofum mutepectii cay-
uail. Ha Gany B Twabepniickom ABOpHe npHcyTeTsyioline obpaTuan BHHMaNHe
Ha JYXOTY OT eAKHX NapoB, BohigeaseMblx ropsamumi ceevamu. K. [lioma yera-
HOBHJI, YTO NPH FOpeHHH cpeyeil 05[){13}"&'[‘!._‘1'{ X.’[ODDBOJOPOJ. TAK KdK BOCK 1Js H3-
roToBjeHHa cBeveil 6ol 0T6eseH XJOPOM.
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saeKTpooTpHuaTeabibiM xaopoMm. Hoswie Bosspenns JK. Hioma npu-
BJCKIH K cefe BHHMaHHe MHOTHX XuMHKOB, ocobGenno E. Ileanro
L(IBII—ISQO), ®. U. Manaryrn (1802—1878), A. Penbo u oco-
“ 6enno O. Jlopana. B TeuenuHe HeCKOJbLKHX JIET ObLIO 3HAYHTEJILHO
| pacIIHPeHO YHCJIO MPHMEPOB pPeakKiHil 3aMelleHns.

Oezrocr Jlopan (1807—1853) 6ria ropueim mumenepom. Bymyun ¢ 1831 r. accuc-
TEHTOM }K. ,ﬂ}OMﬂ, OH CEepPbe3HO H3YHHJ OPraHH4YecKylo XuMHuio 1 HavajJa caMocTos-
TeabHble HeeaenoBanus. Onnako oH ckopo pasowedncsi ¢ JK. lioma u HeCKoJbKo
Jet paboraa B npoMbiwiestHoctd. B 1837 r. ou moayuns cTenenb J0KTOpa M B Cae-

! ayiomesm ropy craa npodeccopom xumuu B Bopao, nonywas 3gech nepocraTodHoe
AnA HH3IHH COAepIKaHHe,

B 1843 r. O. Jlopan nosunakomuacsi ¢ L. JKepapom, Bckope 5T0 3HAKOMCTBO
nepepocio B TecHyio apyx6y. Ofa yuenmx kak 6wl jonoamsjn JApyr Apyra H B
HCCJE/IOBAHHAX, H B Hay4yHO-IHTepaTypHoll AeATenbHocTH. MM BMecTe npuuiioch
BECTH TsXenyio Gopb0y ¢ ABTOPHTETHBIMH YYEHBIMH 3a TIpH3HAHHe CBOHX Hjedl.
Jpyx6a aByx yuenbix npogoamanace oxono 10 jer. Boaeann O. Jlopana GuicTpo
nporpeccipopaia. B 1852 r. on nauan paGoTath Haj KypcoM Xumum «Meton xu-
MHH», 33KaH'IHBﬂTb 3TY KHHIY €My NpHIINOCH TFl}KE'IIOﬁCIJ']thIM,

IlepBrie ncenenoBanus O, Jlopana GbliH MOCBALIEHBl peakUHAM
sameuienus. B pe3yabTaTe 3THX paﬁoT OH IONOJIHHJ NpaBHIa 3aMe-
menns JK. Mioma, ykasas, uTo OJHHM H3 TNPOAYKTOB 3aMelleHHs
BOIOpOda B COEJHHEHHHAX XJOPOM H GPOMOM SIBJIAIETCS XJIOPOBOJIO-
pon Haum 6pomosogopona. O. Jlopan noxasana Takme, 4TO a3oTHas
KHCs10Ta J0KHA ObITh BKJIOUEHA B YHC/JI0 BELIECTB, 3aMellaloUHX
BONOPOA B COENHHEHHAX, a TaKXe OTMEeTHJ, HaAKOHell, UYTO NpH 3aMe-
IeHHH BOJOpOAA XJOPOM OH Hrpaer Ty Ke poJib, Kakyilo Hrpasn
BOAOpPOA B MEPBOHAYAJBHOM CO€IHHEHHH.

OTH HOBBIE BO33pCcHHA NMOABEPIJIHCDH pesxoﬁ KPHTHKE CO CTOPOHDLI
f1. Bepueanyca, 0. Jlu6uxa u JK. dioma. Heaosoaserso K. Iio-
Ma cessano ¢ tem, uro O. Jlopan
NPpHOHCHIBAJ cebe 34Cayry B C0O3-
JaHui TeopHH 3ameutenns. 5. Bep-
LEeJMHYC, KPHTHKYA HOBble B3IVIfALbl,
IIpeKpacHO CO3HaBaJa oONacHOCTb
TEOPHH 3aMelleHHsa OJs 3JEKTPO-
XHMHUYECKOH TEOPHH, BBICTYIIHJ C
VYTBEPpAHIECHHEM, HTO B3rJadabl
O. Jlopana antunayuusl. O, Jlopan
HACTOHYHBO TIPOJOJNKAT HCCe-
JOBAaHHA H BBICTYIIHJ C Te3HcaMH
JHCCepTAalHH Ha CTeleHb JHOKTOpa,
B KoTOpbIX Obliia chopMynHpoOBaHa
TEOpHST s1ep, NpeAcTaBAgIOLLas]
pasBHTHE TEOPHH 3aMeUICHHSA. B
OKOHUaTeJbHOM BHAE, 0IHAKO, Teo-
pusi Anep Obla H3JI0KEHA B KHHTE
O. Jlopana «Merog XHMHH»',

t Laurent, A. Méthode de chi- &
mie. Paris, 1854, Qzrocr Jopan (1807—1853)
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TEQPHA AAEP NQPAHA

Teopust simep O. Jlopaua npegcrasisier COBON 11ECKONLKC Ipa-
BHJ, KACANMKNCSA 32K0HOB 00pa3oBalusa OPraHHYecKHX COCRUHEHHH
H3 suaeMmentapuex aromon. O. Jlopaw koscTaTHpORAM, YTO ATOMH,
o0pasyione TakHe COSNHNEHH:, CACZYIOT HPOCTOMY TIPABHAY {no-
poGunouy aakony K. PeBi-Jlioccaka npu sszasmoneBcreri rasom).
B yraesomoponax orHOWieHdst MeXLy SHCIOM aTOMOB YrJEpoia o
Bogopota MOryT ObiTh pasinrusbivy, nanpumep 1:2, 1:3,2:3, 2:5,
#0 npocteimu. Ocnoproe npasuac Q. Jlopana takoe: «Bee opranu-
YOCKHE COSRMHEHHS NPOHCXOART N3 VIVIEBOAOROAHOTC (YEAAMEH-
TAALHOTO PajHKana, KOTOpHIl HacTo YKe He CyLUieCcTBYeT B ITHX
COSHHCHHAK, HO NPENCTABICHEl B X NPOH3BOAHBIME DAAHKAIAMH,
COAEPMAIHME B cebe CTONBKO K€ 5KBHBAJEUTOB, KaK u nepeuift
pazuKai»t,

ITon naspamueM «PajfnKad» 3[ECh HMEETCSH B BHAY COBCeM HHOE
0O CPABHENHIO ¢ TeM, 4TO NOHHMAAW [ON PAAUKANOM CTODOHHRHKH
TeOpHH panukaics. Jeras ccobo noguepxriyts a10, O. Jlopau cran
VROTpeGAsiTE BMECTO TePMHHA «DalHKaA» TepMNIH <IApo». Sapo
O. Jlopasa He npeacTapasio yxe OPraHHYECKOrO ATOMa, Kax paju-
kaan KO, Jinfuxa n 5. Depueiuyca, HepazpuBHO CBS3aHHbIE <
sAeKkTPOXEMHYecKoft Teopuefl. Onu wameluusn — dyuiaMentatb-.
HBle ANpPa MOTYT HyTeM 3aMeulelHs ROJOPOAY, HANPHMep ragore-
HaMy, NPeBPAIATLHCA B OBbIE AIpa (C MENLUIMM COAEDPAKAHHEM BO-
nopofa). Tomuno samemenns, Q. Jlopan momyckan H nprcoelune-
HHe K SApaM pasdnudpiX arosmoB, Tax, arnien npucoennssier x cebe
X40p M GpOM, a Takke I KNCIOPOA. Teopnsa sifep Ouina nojoxena
B QCHOBY XA3CCROUKALHH OPTaHHHECKHUX COEMHICNHIl 1O KOHCTHTY-
nuy ux fgzep. Od MuTa’lcs NpeXCTaBUTH SAPA B BIAE TeOMETpHMe-
ckux ¢uryp (npuaM, KyGoB) Eas RanisfHOTe OOBIICHEHH: nepexofa
$hyHIAMEHTANBHBIX AP B HPOH3BOAUBE. ITA TEOPHH OKa3aldach
TMPOMEMYTOUNEIM 3BCHOM B DA3BHTUH NPEACTARACHAN O KOHCTHTYRHY
ted. OHa OpiAa NCAQKENA B OCHOBY YHEHHS O THRAX OpraliMuecKkHx
BeIleCTB, O3HAMEeHOBABLIEro Rajbieciillice pa3BHTHe TPEACTABREHHH
0 KOMCTHTYUHH., - . : o :

CTAPASA TEQPMHA THIIOR

JxcpeprMeHTafAbHas pazpaborka DA3AKUHLIX BOHPOCOB OpPraHu-
9eCcKol XMMHM NpHBENA XK YCTAHOBIEHHID HOBHX $2XTOR, TpeGopai-
mHX o6backennst B obobwenni. B 1839 r. XK. Hwoma noayuss tpu-
XJAOPYRECYCHYIO KHMCAOTY BPH HZefiCTBHH CYXOFC XJ0PA HA JACHTHYIO
KHCIOTY Ha COAHEUHOM CBETY H YCTAHOBHJ, MTO 3TA KHCHOTA MOYTH
Be ofuapymiupaetr UsMeHesHH B CBOHCTBAX NO CPABHEHHID € MCXOM-
wol. O6oSman atu nauuse, XK. [lioma noaTRepaus, yTo aMelienne
BOAGDOAA TaJoreHaMB M KHCHCDOJIOM NPOHCXOLHT 3KBUBAJENT HA
IKBHBAJEHT M 4TO CBOHCTBA HPOLYXKTOR jnanxofl peakunu daxrude-

Poflur, no kus Delacre M, Histolre de 1a chimie. Paris, 1920, pp. 412413,
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KH He OTJIHYaloTCs OT CBOKCTB HCXOAHLIX BellecTB. OTH BLIBOJLI

BUTH ML TIOBTOpeHHeM mnpaBua 3ameurenust O. Jlopauna. IToa-
;. Bepxaasn sti npasuaa, XK. Jdoma 3aMeTnd, 4To HCXOAHbIE BelleCTBa
t! NPOAYKTBL 3aMELIeHH ST MOXKHO CPABHHTL ¢ H30MOP(HBIMH KpHCTAJI-
Wlamu. Buecte ¢ Tem on KaTerophueckd 3assus, 4TO HabalofaeMble
M (pakThl MpPOTHBOpEYAT AJMeKTpoXiMHueckoit Teopun. [aBHoe B
lcoobwennn K. dioma cocTosaa0 BO BBEJEHHH HOBOTO NMOHATHA O TH-
nax: «B oprannyeckofi XHMHHM CYWIECTBYIOT OINPEAC/ICHHBIC THIIbI
COe/IHHEHHH, KOTOpLIE COXpaHSIoTCs Jame B TOM cJaydde, KoOraa
COLePKAIHIICST B HHX BOJOPO 3aMENIAeTcsl PABHLIM OOLEMOM XJ0-
pa, 6poMa HaH uoiaa»!. PacliMpHB TeopHIO 3aMelleHHs, ol TpaHc-
(opMHpOBAJ €€ B TEOPHIO THIIOB.

BoiBoan K. HioMa o Tunax coeiMHeHuil xasaiuch snosane yoe-
jquteabusiMu. Tem He MeHee ero B3rIfABl N0ABEPT KPHTHKE HpeKiae
secero $. Bepuennye, a O. JlopaH BBRICTYNHI € HACTOATENLHOI npe-
TensHeil Ha NPHOPHTET Co3JaHusd HOBOH Teopuu. DBospamkas
K. Homa, SI. Bepuennyc yrBepaal, 4To KOHCTHTYLHIO TPHXJIOP-
YKCYCHOH KHCJOTH BO3MOXHO YCTAaHOBHTL JIHLIL HAa OCHOBE TEOpHH
pannkanos. [lo ero MHEHHIO, 3Ta KHCJIOTA He HMEET HHuero oOLLero
¢ YKCYCHOH, TaK Kak HX Qusnyeckue cpoficta pasauunpl. Torzma
K. Hdioma o6bacHN, YTO peub HAET He O BHEWHUX cBoiicTBax, a o
XHMHUECKOM MOBeJeHuH 06enX KHCJIOT.

B cBoux Baraagax ua asiaenus samewenns K. ioma mnoesa
anauynTesapHo nagabine O. Jlopana. OH yKa3biBaJ, YTO B OpraHn4eckux
COCIHHEHHSX MOXKHO IIOC/eJ0BATE/]bHO BLITECHHTL BCE 3JIEMEHTHI H
3aMECTHTb HX APYrHMH 2,

JK. Mioma pazauuaJ ABa BUAA THUIOB COETHHEHHI! XHMHUECKHE
H MexaHuueckue (MoJaekyiasiphbie). K ofHOMY H TOMY Ke XHMHYe-
CKOMY THIY OH OTHOCHJI BeIecTBa, COAeprKalue OJHHAKOBOE YHCJIO
4TOMOB, COOTBETCTBEHHO COEAHHEHHBIX Mexay coboit n obiajgaio-
LIHX OJMHAKOBBIMH XHMHYeCKHMH cBoiictBaMu. Tak, ykcycHas H
XJIOPYKCYCHAsi KHCJOTH NPHHALIEKAT K OAHOMY THMY, XJopodopm,
\6pomodopm u nHomodopm — K apyromy. ITomsitHe «MmexaHudeckumil
(Monekynsipustit) THn» 6buio pasButo ocobenno A. Penbo®. Omno
00beHHAI0 BellecTBa, COCTOSILLHE M3 OAHHAKOBOTO YHCJA ATOMOB,

! Ilur. mo ku.: F'eeanbT 3as. ¥Ykaa. cou, c. 77.

2 Takoe yTBepkIeHHe BLI3BaJO TNosBJeHHe B «AuHanax JIuGuxa» wyTkH B
pute nuceMa, 6ynTo 6m moayuennoro u3 [lapuaka, sa moanuceio S. C. H. Windler
(Schwindler — mowennux, adgepuct). B nHcbMe rosopHjioch, MTO €ro aBToOpy yiaa-
Jock 6yvaTo Gel TpH AEHCTBHH XJOpa HA AIETAT Mapranua 3aMenuTb XJOPOM CHAa-
yaja Bech BOJLOPOA, 3aTe€M KHCJIOPOA M Maprauen , nakomel, yraepod. Ilpu ama-
Jau3e noayuendoe coefuHenne nano 1009 xaopa. Ouo o6aagano pceMu CBONRCTBAME
anerata mapranna, B nmpumeudanun Owisio ckasado, uro B Jlonjgone nyrtem 3ame-
LIeHHs XJOPOM BOAOPOJA M KHCJAOPOAA B KJIETYATKE NOJYHAIOT BATY, COCTOALIVIO
HCKMIOUHTENbHO U3 XJopa. M3 Takoil BaThl fenalor Ana rocnutaneil Geabe H HOY-
Hple Koanaki. ABTopoMm sToit wyTkn Oua @, Béaep.

3 Aupu Burxrop Penso (1810—1878) ¢ 1840 r. — npodeccop IMoanrexnunue-
CK(‘IUI HIKOJIE B HEIPH)'KB. HSBECTEII CBOHMH HCCJEJ0BAHHAMH TEIVIOBLIX KOHCTAHT
PA3NHYHBEIX BeUleCTB, B TOM uHCJe TeNJOeMKOCTH, B LeafX NPoBepKH W pacllHpe-
snn 3akona woaonra u I,
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HO OTHOCAMAHECH K pazfEvHBIM XHMHYCCKHM THIAZM. K Mmexamise-
CROMY THRY O OTHOCHJ, HANPHMeD, CAeNYIOH{HE COeNIIIeHHA:

CoH:Hs MeTaH
CeOHg MeTHAeBLE 3dup
CoHz05 Mypasblinas KHCAOTA

CoH,Clg xJaopotopM 1 T. I

Takue coepuienns K. Hioma ofbvenulinr oSmEM 11a3BaHAEM
«ectecTBennas QaMuiusr (ceMba}.

Hosule sxcrnepumenTansiio ycraHoBjJenusie (akrTh Bee Oodee R
Goxee cBOmMAH Ha HeT monbitku SI. Depilenwyca cracTH siexktpo-
XHMHYecKYyio Teopumwo. B 1842 r. JI. A, Meanzen ({1814—1886) —
yuesur KO, Jlubuxa, paboraswnii satem accucrentom y . Jioma,
JefCTBHEM aMaJsTaMbl KaaHs 112 TPHXJOPYKCYCHYIO KHCAOTY BIIOBEL
RONYULJ YKCYCHYIO KHceaoty. B 1845 r. A, Todman paifesun ranosa-
3aMeLIeHHbIE IPOAYKTH auigHia, YCTAHOBHB, YTO OHH, Kak [ caMm
anuanE, ofadai0T OCHOBHLIMH CBOHCTBAMH. 3TH HOBHE [aniHe
BOATBEDIKAANH, YTO XADaKTep APOAYKTOB 3aMelieHHs onpejlennercs
NOAOMEIHEM ATOMOB B coeAuHeHyustx, B cBu3m ¢ 3TUM BRICTYNIIHS
Si. Bepuenuyca B 33IHTY 3JeKTPOXHMHAHECKOH TEOPHH BCE yalile H
qaule CTajgH HTHOPHPOBATh.

TEOPHE MHOFOOCHOBHMX KHCROT $0. NHRUXA

St. Bepilesyc ¢ caMoro 1adana cBoefl fesTeNsHOCTH GBI CTOPOH-
HUKOM KuCAOpOAHOH Teopuy xucaor A, Jlasyasbe, [1osToMy O OKa-
34JCH NPOTHRHUKOM MpH3Hauus xaopa 3aeMentoM. Ho nocae yera-
gopnensa I'. JIapu aneMentapuofl HPHPOILI XJIOPA OH JONMEH OLII
COTTIAcCHTHCH ¢ GAKTOM CYHIECTBOBAHHR BeCKHCAOPOAHBIX KHCIOT H
Zall UM ocofoe HassauHe «rHApaUUAL». Tonwko aums B 1820 r. on
apH3Ban XJ0p # HoA MeMeHTaMmu, a B 1825 r. noareepauna cnocof-
HOCTH 3THX 3JeMeHTOR OOGPasoBHBaTh OeCKHCIOPOAHEIE KHCAOTH,
APHCBOHB UM O0LLee HA3BAHAE «FAJOreHh>.

B 1815 r. . Hasny, a soaex 338 uuym 11, Jiogour neTaJuch CO3JaTh
BOXOPOAHYIC TEOPHIC KHCHAOT, HO HEJOCTATOMHO YOeAHTeaslo 060CHD-
8aaH cBoY B3rasasi. [1o Mepe TOro Kax BO3PACTAN ABTOPHTET 2REXK-
TpoxnMityeckoil Teopun §1. Bepueanyca, ugen I'. Hasu u I1. Hwoaoura
nocrenenno sabupany, Ho B COOTBETCTBHH ¢ 3MeKTPOXHMHYECKHMH
npeacrassenusmu . Depuensye nponomkan usolpaxars KHCAQTH
KAK OKCHJILI KHCNOTCOBPA3YIOHIHK AIeMeHTOB.

B To spemMs He OpAD ROHSATHY «OCHOBHOCTH Kuciot». Bee kucyo-
THL CYHTANH OAIIOCCHOBHBIMHK, TO HPHBCGAMACG K OVTAIIHUE B HAQNCa-
uuy HOPMYJ, HAnpHMED, CyALbATH KaJgHs H KadsuHs n3ofpamand
dopuynamy KO+ SO; u CaO+ SO, Kopennne u3MeHeHHs B Bpel-
crasienrn of ocnosrocTy kueaor siec 1. Fpanh

U Temae Fpsse (Graham) (18051868} no oxonuanus IonuGyprexkoro yuu-

BepcHTeTZ 3aHHMaNCR xuMHeR u MaTemaruKoll, ¢ 1830 r. craa mpoteccopoM B
I'masro, a ¢ 1837 r. — npodeccopoM JIoHEOBCKOTC YHHBEDCHTETCKOIO KOAIEOME H
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% /1o sroro yueworo GhiH H3BeCTHM 1Ba GocdaTa HATPHA OOHIY-
Wit docdhar NagHPQ,, pawouwmit mearsit ocanox npy  AehcTsnH
wiTpara cepebpa, s nupobochar NasP.0s, obpasyiowuil ¢ suTpa-
Tom cepefpa Oennft ocagok. lpn maobpamenny cocrara Tux coneft
{10 Bepuenuycy) MOMKHC Opino NpuHaTh ofie CONH KAK H3OMEpHLIe
coeimenus. T. 'psm Hawed, uto, ec1u HarpesaTh ofulunui docdar,
KoTophift paobpawaan Gopuynof PO; 2NaQ-20HO, o reprer
ro4TH BCo soay. Ilpu nanpHefilieM nOBLIUENHN TCMNUEpPATYPRl 101~
HOCTBIO TEPRETCs BOAS 1 COAb mepexoant B nupodiocdar, T. Ipam
RpHUIe X BHIBOAY, 4T0 pasnila Mexiay ofeusll coaaMH 3armIoya-
eTCH B OZHOH yacTRiEe BOXL, KOTOPAst OPEeBPALLAETCH B NAP HDH
CHIBIOM HATPERARUM, DOITOMY He MOMET CUMTAThCH KPHCTAMNH3A-
muounnofi. 3arem T. Fpam npuroToBua u zpyrue docdartel 15 nanesd,
YTO CYIHECTBYIOT KHCALIC K JABOHNIBIE COAH 0pTodochopROf KICAQTH,
KOTOpasf MOMET NpuHCoeaHHuTh K cefe Tpu ocuosanus. To e camoe
#afa0iaeTC# H QTR MbIILAKOBOH KHCIOTH.

Pazanune mexay dochopreMy kHeaotamy, o T. pamy, cocTonT
JHMIL B OYHCAE YACTHIH BOJEL, CBA3AHHBIX € KHCIOTHBIM OKCHAOM,
T. T'psm cunrad, YT0 KHCAOTA TIPeACTaRISeT cODOM CoelHlieHHe
KHCIOTIIONO OKCHAA ¢ BOAOH, KOTOpag Urpaer poiab Kak Oul ocHoBa-
wun {ocuopuan sona). O6pasosanue cojell COCTOHNT B 3aMEINEHHH
OCHOBHOIT BOIB MeTaJIHYeCKHMH OKcHIamu {ocuoBamysamiy). $op-
Myiibl hocopibIX KieaoT, no [pamy:

!. Oprodochoprasn xucnora P05 3H,0 HPO,
[upodochopuas xacrora P05-2H0 Hi P04
MeradochopHas kucaora P05 HO HPO;

e E

Ha npuumepe docdopnux xxcaor T, 'pav onposepr TpainitHoHROe
i_MHeHHe o8 ogHeOCHeBUOCTH KHCNoT. [lpefcraBnenus ero OKasanucs
PHCXOAFHIMM IR TepecMoTPa  COOTBETCTBYIOIIMX OTHOWEHKH B
¢ Oprausyecknx KucaoTax 11 coanx. B 1838 r. 10, JIubux nposer ucciue-
¢ LOBAHUE MHOPHX OPrallideckux KUCIOT H NpPHileS K BBHIBOILY, 4T0
FAHMONNAR KHCAOTA ROJMMKHA CYHTATLCS TPEXOCHOBHOR, a Buuxas —
i asyxocropioit, OcuoBarlleM AJf TAKOrO SAKTIOUEHHS HAOCTYKHIO
« TO ODCTOATEALCTRO, YTO 3TH KHCAOTH A3BaTH He TOJBKO KHCABIE, HO
¥ &moifinple COAH, HanpEMep TapTPar KAAHI-HATPHA (CErHeTOBa
j comb)’. B ¢BA3M © yCTanosjeHHEM MHOFOOCHOBHOCTH pAja OPTaHy:
Ll{ecxnx gucior 0. JluGux pepuyicsa x npepcrasnenuas [ dosu n
PIL dionoura  {cosepliedno 3a0BITBIM) © BOAGDOAHBIX KICAOTAX
M cTast 131306pakarts HX (GopMyiaMH, B KOTOPHIX 0cofenilo nozuep-
! KHBAXACH DONL KHCAOTOOGpAZYIOEro Boaopoia. Tak, maecto cra-

nepnmn Hpeannentou Jongouckore xummueckoro ofimectsa (1834). B srom Xe
TOAY CTad RUPEKTOPON MoueTioro Asopa. Ol #3BOCTEN CBOIMH HUCHWIORANKIMIE
Aaent Tpdvamn rasos w xpawocteir. On o4t K3 OcnoBateaed KOIIOHANONH
XHUMHH. l\'pohtc TOFG, M BBHMGIHCHD HECKOALRO XHMUUCCKNY  BOCTOTOMNNIE

U Cerwerops {Toynee, cufirieTosa) ¢oae Hwan OTRPWTA enie B 672 r, ante-
xapem I1. Ceiruerom.
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poro ayajiucTHueckoro maobpaxkenus cepHoit kucaorel SO;-H,0 on
cran nucatb SO4Ho,.

Hanee H0. JInGux yTBepxial, 4To OpraHnuyecKHe KHCJIOTHI TIpei-
CTarJAs10T c0oGOil TaKHe Ke BOJOPOJIHLIE KHCJAOTHI, KAK H HEOpraHu-
yeckne (OeCKHCIOpOAHBIE KHCAOTHI). OCHOBHOCTD HX OMpeAe/sieTcs
TOJLKO KOJHYECTBOM ATOMOB BOJOPO/A, CNIOCOGHEIX 3AMECTHTbCA Ha
meTa/ . HoBble B3TviiAbl HA KHCJIOTHL H Ha o0OpasoBaHue CcoJei
BLI3BaJaM peskylo nodemuxy wmexay 0. Jlu6nxom u K. ioma, c
oauoit croponnt!, n 1. Bepueanmycom — c¢ apyroit. 5. Bepueanyc,
B 4aCTHOCTH, BO3PAaiKaJ/ NPOTHB YTBepP:KJAeHHS O TPEXOCHOBHOCTH JIH-
MOHHOI! KHCJIOTH!, 3aABJAS, YTO OH He NPH3HAECT TOUKH 3PEHHS, OTMe-
HAIOIIEll cTapble TEOPHH U TBepPAO ycTaHosJeHHble 3axonul, Ho stn
JI0BOJIbI OKasaauch HeybeaureabubiMu. 0. JInbux no stomy mosomy
nucan B vactHom nuceMe @®. Bénepy: «Bepueanye apemas, kKorzpa
Mbl paborann. Kora ke H3 €ro pyx BHICKOJL3HYJH BOMIKH, OH 3a-
OecnoxouJca ... I'pycro eMoOTpeTs, KaK NOCTENEeHHO NMOTYXaeT 0XKIB-
Jsiounii oronb. Ilovemy oH He YXOAHT H HE NPeLOCTaBISAET apeHy
TEeM, KTO €llle MOKEeT UTO-HHOY b CAeNaTh?»?

rJTABA XIII.

PA3BHMTHE HEOPFTAHMYECKOW M AHANHUTHYECKOW
XMMMK B NMEPBOW MOJIOBHUHE
M CEPELAMHE XIX CTOJIETHUS

AHANMWUTHYECKAA XMMMUA B MNEPBLIE OECATMNETUA XiX B.

B nepBole necsatnietHsi XIX B. B YCJIOBHAX XHMHKO-aHaJHTH-
YecKOro mepHoja pasBHTHA XHMHH OBICTPO COBEpIIEHCTBOBAJHCH
MeToAnl kKauecTsennoro anannsa. C nmavasna XIX B, nosBuanch MHO-
roYHCJAeHHbBIE PYKOBOACTBA MO aHAJHTHYECKON XHMHH, COAepKallue
OniCanue He TOJbLKO MPHEMOB H METOAOB aHANN3A OTALJLHLIX COeILH-
HeHHil, HO H CHCTEMAaTHYECKOTO XO0/a aHajJH3a coJjeil, pya 0 MHHepa-
jgoB. Cpean raxkux pykoBomcrs Obiim kuurn B. A, Jlamnagnyca
(1772—1842) «PyxkoBoacTBO K XHMHYECKOMY aHaJH3Y MHHEPAJbHBIX
Tea» (1801) u I'. Pose® «PyxoBoACTBO IO aHAJAHTHYECKON XHMHII».
HInpokoe pacnpocrpaneHne B cepefAHHe H BO KTOPOil NOJOBHHE
XIX B. nonyuniao pykosoactBo K. ®Ppesennyca* «PykoBoactso K

! [lepsoe cooGuenne IO. JInGExa 0 MHOTOOCHOBHEIX OpraHHYeCKHX KHCAOTaxX
6uln0 onyGankoBauo sMecre ¢ JK. Ilioma. 3ro Gl KpaTKUil MepHo NPUMHPEHHS
060HX YueHHEIX, 00BIYHO PACXOAHBLINXCH BO B3rAALAX HE TOJNBKO B YHCTO HAYUHBIX
BOIIPOCAX, HO M B JKH3HH. '

2 'beasT D pas. ¥Ykas. cou, c. 91.

3 Tenpux Pose (1795—1864) — npexcrasutens damuann Pose — HIBeCTHEIX
xuMuKoB. Buecte ¢ Gpatom ['yerasom Pose (1798—I1875) uexoropoe Bpema paGo-
taa y 5. Bepueanyca. C 1823 r. — npopeccop Bepaunckoro ynupepentera.

4 Kapa Pemueuyc Ppesenuyc (1818—1897) Gun acencrentom y 1O, JInGnxa,
rje 3aHHMAaJcA aHaJHTHYeCcKOoil XHMueil u nanucana csoe pykosogcrso, C 1845 r. —
npodeccop B Bucbanene.
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KaueCTBEHHOMY XHMH4eCKOoMYy aHaausy» (1841), mepesesentoe
1 HeOoJHOKPATHO H3JaHHOe Ha pycckoMm ssbike. B 1862 r. K. ®peae-
HHYC OCHOBaJI crmeunMaJbHbill KypHata «Zeitschrift fiir analytische

Chemie».

B nepsreie aecarnaerns XIX B. 0CHOBOIl KOJHYECTBEHHOro aHa-
JIH3a OCTaBaJjicsl BECOBOH METOM, KOTOPbLIl COBEpPIIEHCTBOBAMN B Clle-
JYIOIHX HanpaBJeHHAX: obecneyeHns NOJHOTH OCaXKIeHHd, OT/ee-
HHS OCAJKOB, PeXKHMa CYWKH H NpokKaJaupaHns. Bakuedmum Qax-
TopoM, oGecneyuBaiOlUMM TOYHOCTb aHAJIH30B, OCTABAJOCh HCKYC-
CTBO aHaJHTHKA, ero ocofoe 4yThbe, M03BOMABIIEEe BLIONPAThL JYydIHHI
pexuM 0b6paboTKn ocankos. M3 TeXxHHYECKIX CPEACTB BECOBOTO aHa-
Ju3a BaKHeHWHM OLLIM aHaduTHueckune Becol. B konue XVIII —
B navane XIX B. TOYHbLIE Bechbl H3TOTOBJAJIM MeXalUKH-KyCTapH.
CrenuajibHOe TIPOH3BOJCTBO aHAJHTHYECKHX BECOB 1avaloch B
1823 r. B oTaenbHBIX caAydYasix YyBCTBHTEIbHOCTL BECOB JOXOMHIA J10
0,5 mr. Bosbmioe sHaueHne npH aHaaH3e HMeeT (PHILTPOBAJLHBIN
matepuana. CinoBo «pHABLTP» NPOHCXOAUT OT cpeanesexosoro felt
(nemeukoe Filtz oGosnauaer BOIOK). ATXHMHKH H HAaTPOXHMHKH

- (pUIBTPOBAJH KHAKOCTH uepes Boiyiok, aumb B XVIII B. crann npu-

MEHsITh HenpokJeennyio OGymary. SI. Bepueauyc BBen B ynorpeb.e-
HHe mpomycKHylo Gymary, 3oJbHOCTh KoTopoit poxoamiaa o 0,3%.
BeasosnbHasi ¢uabTpoBadbHas OyMmara Bouwla B NPAKTHKY JHUIb B
1883 r.

Tlepsrie npuMepbl 00BEMHBIX aHAMHTHYECKHX ONpejeJeHHil oTHO-
carcst K kouy XVIII B, TurpoBaibHblil anann3 ¢ npuMeHeHHeM Mep-
HOIl MOCY/bl, THTPOBAHHLIX pPACTBOPOB H HHIHKATOPOB BO3HHK B
XIX B. CioBo «THTp» BO P paHINN CO BPeMeH cpe/lHeBeKoBbs 0003Ha-
yaJjgo npoby MeTasJIOB H BOWLIO B NPaKTHKY aHAJHTHYECKO XHMHH
B nepsuie aecAatniaetna XIX . Mepnoii nocyaoii crajin nojib3oBaThes
B navane XIX B.

OcuHoBaTteseM THTPOBaJLHOrO aHanusa ciaeayer cunrars JK. Teii-
Jlioccaka. OH fan onucanne MeTo/[d, BBeJ HEKOTOpPLIE IOHATHS H
paspaGoraJ npHEMBbl aHaJdH3a OTHAEJbHBIX 3JIE€MEHTOB, HanpHMep
cepebpa. Kpynuelit BKIax B paspuTHE 00BEMHOTO aHajn3a BHeC
®. Mop. B nawmn aun H3BeCTHH NPHOOPH, NPHCIOCODAEHHS, BBELEH-
uute ®. Mopom (3amum, nunerka Mopa, coas Mopa, Becnt Mopa
H 1p.). B yueGHHKe no XHMHKO-aHAJHTHYECKOMY MeETOAY THTPOBA-
uust @. Mopa (1855—1856) onucaHnl B cHCTEMATHIHPOBAHHOM BHIE
METOJbl H IpHEeMbl THTPOBAJILHOrO aHanausa .

Hapsay ¢ pasBHTHEM KIACCHYECKHX METOMOB KauecTBeHHOTO H
KOJIHYeCTBEHHOTO aHaau3a B nepeele Jecatuietna XIX B. Oblin
BBEJIEHBl B MPAKTHKY OpPraHH4yeckuil aHaaus, 3JeKTpoaHajus, raso-
BLlll anaJiu3 W pasjiHYHble MeTOALl onpenejaeHusa (Pu3HYECKHX
KOHCTAHT BENIeCTB.

! Kapa Ppudpux Mop (1806—1879) — yuennk JI. I'meauna n T'. Poze —
6us apmauestoM, Meenenosanus no ananntuueckoit xumun no 1864 r. on Bw-

nosmua B csoeit anteke B KoGaenne, C 1864 r. npenoaasan apMaimio u XuMmuio
B Boune B xauectee AOLEHTa, NPOAOJKAA WCCAeLDBATENbCKYIO ]')HﬁUT}'.
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OTKPBLITUE CMEKTPANLHOrO AHANM3A

H3yueHue CONIHEUHOro CHEKTpPa HAYaJ0Ch C HM3BECTHBIX paboT
H. Heiorona (1666), onucapwero fiBjeHHe MpeJOMJEHHS CBETOBBHIX
Jyueil MpH NPOXOXKJAEHHH HX uepe3 cTekJasiHHYyIO0 npuamy. M. Heloton
HabJswojan nojocarteie cnekTpel. Bosaee cra ser cnyers, B 1814—
1815 rr., JK. ®paynrodep (1787—1826) oTKpbla1 THHEHUATHIH CIEKTP,
Nponyckas CBeT, MajaloulHii Ha OAHY H3 TpaHeil NPH3Mbl H3 (JIHHT-
riaca 4epes y3kyio wenb. XK. @payuropep oGHApYKHI B COJTHEU-
HOM CMeKTpe MHOMKECTBO JIHHHI, 0603HAUHA HX GYKBAMH H YCTAHO-
BHJI, UTO BCe JIHHHH B CIEKTPe COXPaHHAIOT OAHHAKOBOE OTHOCHTEJb-
HOE MOJIoKeHHe.

OTKpbITHE CHEKTPAJILHOTO aHAJMN3a NPHHALJIEHKHT HEMELKHM yye-
ubiM I, Kupxropdy ! u P. Byuseny? u ornocures k 1859 r. 3acayra
3THX YYEHBIX COCTOHT B YCTAHOBJIEHHH CBfI3H CTPOEHHS CIIEKTpa C
BELEeCTBOM, OT KOTOPOTO cneKTp Obl1 moJyyeH.

B 1859 r. P. Byusen 3auuMaJics HaydyeHHeM OKpalUHBaHHsA mJa-
MEeHH pPa3THYHBLIMM BelleCTBAMH, BHOCHUMLIMH HA KOHUHMKE MJIaTHHO-
BOi NPOBOJIOKH B IJ1aMf FOPeJKH, CKOHCTPYHPOBAHHOM UM B 1857 r.
IIpiTasice YCTAaHOBHTHL MO LBETY MJaMEHH HajJWuue B npolGe Kajus
u Hatpus, P. ByHseH paccmaTpuBaJ miaamMs uepe3 CBeTO(QHJIBTPLL
I'. Kupxrod¢dy npHiwia MbicIb BOCHOMb30BAThCA [AJs OLEHKH L(BETa
nJaMeHH cnekrpanapiHbiM MetTogoMm Ppayurodepa. Oba yueHnx m0-
CTPOHJIH TMPHMHTHBHBI CHEKTPOCKON, TpH3Ma KOTOporo Obiaa
CKJIeeHa H3 TpeX OJAMHAKOBLIX CTEKOJ, MOCTABJEHHBIX pebpoM Ha
crekasuHoil noacraske. IlosyunBniics TpexrpaHHbIl cocyl 3anod-
HHaH Booi. [Tonbaysich liegeBhIM
YCTPOHCTBOM ¥ ONTHYECKHM IIpPH-
cnoco0/ieHHeM, OHH BHOCHJIH B
IJ1aMsi TOPEJIKH HCIBITYyeMbie Be-
L1eCTBA M, MOJYUHB KAPTUHY CHEK-
TpPa, CKOPO 3aMeTHJH pasJiHuHe
JIUHHH  CHeKTPOB I  pasHBIX
MeTaaandeckux codeil. Yepes roa
€ MOMOUIbIO TAKOTO NPHMHTHBHOTO
cnekTpockona  OBJIO  OTKPHITO
HECKOJBKO  HOBBIX  3JIEMEHTOB.
P. BynseH, Hccaenys crnektp M-
HepaJja JenuaoJuTa, oOHApYKHA

' I'yeras PoGepr Kupxzog (1824—

1887) ¢ 1850 r. — npodeccop (H3HKH B
Bpecnasne, a ¢ 1854 r. — B leiigens-
Gepre.

* PobGepr Buaveeavn Bynsen (1811—
1899) 6 npenmonapaTeneM b HECKOb-
KHX HeMelUKHX yHueepchTerax. C 1852 r.
Pobepr Buaszeavm Bynsen  sanuman xadenpy xumun B [eiigenn-

(1811—1899) Gepre.
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Odun ua nepsoix crexrpockones Bynaena u Kupreopdha

royGy0 AHHMIO HOBOTO MeTamia — uesust. Bekope Gt OTKPHIT
cile OAHH HenRouHodl MeTand -— pydunuf.

HopaHi Meron auanusa npusiex K cefe sHAMAauHe MHOTHX yye-
ubiX. Auragiickait yueuwti ¥. Kpyke 8 1861 r. OTKpHLT CHEKTPAABILIM
RYTEM 3JeMeHT Taaanil. JTOT 3JeMeuT NOYTH OZHOBDPEMeHHO Guij
obHapyxeu Pppaunyackum xumuxom K. Q. Jlamu (18201878},
B 1863 r. nemeuxud meranaypr &, Peiix (1799--1883) co cpoum
accucrentom I'. T. Puxtepom (18241898} otkpurau uunuil. B aansp-
defireM HyTeM CHEKTPaNbHOTO auanyusa OuiiM OTKPEITHI ¥ ApYTHe
HJEMEeHTH.

ATOMHBIE MACCH! {ATOMHBIE BECA}
8 NEPBOR FIOMOBMHE XIX o,

TpynuocTu onpefe/neuds TOMUBIX 3Hadenufi aTOMHBIX MacC B Ha-
wage XIX 8. Optiu cesizasst ¢ TeM, 4TO He OLLAN HIBECTHL! TOUHBIE
GOpMYJEE BpoCcTEliuX COefuHeHHi, B HACTHOCTH OKCHAOR MeTad-
JIOB, U2 OCHOBE KOTOPHX DACCHUTHIBANU aTOMIWe Macchl. Mimerno
TO 4 NPHBEJI0 K NOARIEHHIC Da3AMYHBIX CHCTEM ATOMHEIX  Mace
(BECOB) ¥ IKBUBATECHTOB.

Muorde xuMuka B neprofl nososuite X1X 8. #pogomxkanu noucky
HOBHIX (AKTOB, TO3BOAFAIGHINX DOATBEPAHTDL NPEBUALIOCTL 3uade-
HHIE aTOMHBIX MACC, NOJYUEHHUBIX HA OCHOBE AHAIH30B npocTeliiiu
coepnnennit, Takamu kpurepusimu Oplau, B yactdocty, saxou [T [lio-
goura u A Ty, obsemantii 3akon XK. lefi-Jhoccaxa, npasniao H3o
mopdusMa 2. Muruepauxa. [loasneune runoress: B. Tipayra mpen
NOAAran0 CymecTsoBaHue Juillp opHoH-exuncrsennoit «nepsuiuof
Matepuny» —— popopona. Ognako yme s 30-X rr. MUorge XUMUKy
CHUTANY, YTO BCE COCTOUT M3 TPeX BHADB «HEPBUUHON MaTepu#y -—
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BOIOpOLA, 430T& B KHCAODOLR {MCTHHMBIX zaemeintos A. Jlasyaswe), !
TTox sausivuen 370l FHUNOTe3H HEKOTOPHE yueHhE IBTaAlChL yoTa-
HOBHTH LPABHJLLLIE, UeJLICUHCAeHHLE OTHOWICHHS MeiKAY artoM-
HeiMy maccamu, Ho rikaresshble aHAIH3LI HEHIMEHHD HPHBOAIIH XK
NOAYHEHHIO aTOMUHBIX Mace SOAbIIHHCTEA JJAEMEHTOB, OTAHYAIONIEXCH
OT UeHBIX HIICEed,

B 1829 r. 6pl10 onyGamxoBauno npasuao M. IlebBepeituepal,
COTJACHO KOTOPOMY B TpoiiKax {TpHafaX) XEMHUYECKH CNOAHLIX 3Jje-
MeuTOB {paccrarileiHEX B NOPAAKE Bo3pacTanKA aTOMUBIX M4cc)
ATOMUAA MacCa CPeANere »JeMeHTa OKalatachk pabHoil noaycymme
ATOMHBIX Macc kpalingx sgeMenrosn. M. HeCepefiuep yxasan pan
takux tpuag; Li, Na, K; Ca, Sr, Ba; S, Se, Te; Mn, Cr, Fe u ap.

Ifouckn rtpuap, noauuusiomuxcea npasnay Hebepefinepa, Owan
APEANPHHATLL H APYTUMUI HCCienoBaTedsiMi, B yactHoctd JI. I'me-
AHLEM 2 {ABTOD H3IBECTHOTO CNPABOTHOrD PYKOBOACTBAE MO XIEMHL).
JI TMeaus yeTanoBWI PSA IPYHE XEMHUYCCKH CXOAULIX 3JIE€MElTOB,
e TeALKO TpHAK, HO H TeTPag (YersepoK), nenTai ([ATEpPOK) H T. A
Bee aru rpynnn oH conocrasea B ocobofi Tabauue. BMecTe ¢ TeM
MHOTHE YueHble NLITANACH YCTAHCBUTE KPATHOCTH ATOMHBIX Mace 4, 8
H JPYTHM YHCHEAM,

Bece vakke DONLITKE OrbicKath 3aKOHOMEpPHLlE CBAIH MEXILY
aTOMHLING MaccaMmyl OKalajdu JHL He3HAYMTEAblloe BAMAHHE HA
OpEneaetus TOURBIX 3HAMEHER ATOMHBIX Mace. Mexgy reM cyulecT-
BOBANIE PABNUYHMIX CHCTEM ATOMHBIX MAacc B IepBOit NoJ0OBHNE
XIX B, BUHOCHAO cepbe3nuie OCTOMKIENHS B HDAKTHRY XHMBYECKHX
ueeaeposannll. B pesyabrare nyrTaiulnl npU HOALIORAKNIN  ITHMH
cacTeMasMll GOPMYALl coeflilienyil {MHHEPAILLUEX I OpralligecyHx)
COCTABANIY 110-pazuoMy, Jlero HOXGA#AO0 J0 TOFO, 4T0 XEMHKH He
nouHManH coolbuienlil, nyGOEKOBABIHAXCA B KYDHAAAX.

B raxux yCnosusx NEKOTOpbie YHeHLIE BLICKA3LIBANE COMHEIHA B
HeOOXOAMMOCTH 1 HeJecoobPasHoCTE DPHEATHS B XUMHH  CaMOro
HBOHATHA 3TOMHOFO Beca (MACCH) H XMMHUECKOH ATOMHCTEKU BOOG-
me. BHOBL OMHBH/ALCEL TeopHE ¢ DecKoHeuHoll BeanMoCTi MaTepHE.
B ppakTHKe pacueTcR MHOTIE LPEeANOYATAAYM IQALIOBATLCH 3KBH-
padesramu, B vactHocrd ralauueil skeuBaseuros JI [menuna,
otuocsuieficd eme k 1827 1,

CpapuEBast aTOMILIE MACCH OZHHX M TEX e 2JeMEeHTOB, JerKo
IOHRTh, HACKOALKO DASAHURBIMH JOMKHBL G6iTh HOPMYAR CHOKHELIX
coeldulieBHN 1Py NOAL3OBAKKYK pPasHuiMu cucteMaMu, FloMuao ocnos-
HEIX CHCTEM, CYUIECTBOBAAH H APYTHE {IIDOMEMYTOUYHBIC M CMelial-
auie). Tak, HeHoTopble XHMUKHE, AOAL3YICE 3KBHpasenTamu JI 'me-

b Hoeann Boavgeanz HeGepelinep (1780—1849) ~— npodieccop xumun B Hen-
CKOM YIHEEPCHTETE, TAE OH PYKOBORHJ HPAKTHYCCKHME 3aHATHAMII JO XHMAM AN
peex xenmomupx (panee 0. JIuGnxa B [uccene), Xopowo ussecTHm pafoTul o
KATAANTHIECKOMY Re#CTBHMIO IVIATHHL B YCTPOHCTHO, H3IBECTHOER NOA  1a3BaHHeM
orniga Hebepelinepa.

2 Jleonoasd faueaun (178318353} -— oanuil apeacraBnTens cembit I'Meny.
Hex-yuennx., On Oun npodieccopos xuMin 8 [efisennbepre. Masecren xay asrop
PYKOROACTRZ (COPABOUNHKA} 1O HEOPTRHHYECKON XHMUH.
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' JuaucHus ATOMHHIX MAce (ATOMHLIX BECOR)
XHMHHECKHK SACMEHTOB B PAIAMUHBIK CHCTEMAX

I aeaun Hrona Bepyeauyc Hepap Gepueauge
{1837} (1828} {1835) (1843) (1845}
1 1 1 H { H
Li 8 20,4 12,9 7 13
Be i8 53,1 &3 — e
B i6 10,9 218 ! 22
C 6 G 12,3 12 12
N i4 i4,2 142 14 14
o 8 i 16 i I8
Na 23,3 46,6 46 23 46
Mg iz 252 5.4 12 25
Al g 274 274 13,5 274
St 7.4 14,8 44 — 44,5
P 16 at4 3i4 3! 3l
5 16 32 322 32 32
K 39,2 78 785 39 78
Ca 20,5 40 44 20 44
Fe 28 54,2 54 28 56
Cu 32 63,3 63 315 63
Zn 332 64,4 85 33 63
Sr 44 876 88 44 87,5
Ag 108 2i6 217 108 217
J 32,2 64 4 128 129 1285
Ba 68,6 137,2 137 68,5 137
Hy 101 13,3 203 100 200

AHHA, nucany QOpPMYyARl ¢ YYETOM OAKRHEZKOBHIX OOhLEeMHEIX OTHOIse-
mwift BeiiecTB. B Hawase H0-x rr. yKe RpUMEHRAMCH, HpeRJomeHHbe
1. JKepapom u O, JlopanoM noHsTHS «aTOM», «MOIEKYNa», «3KBH-
BATEHTY. DTHMH HOHATHSMH H BBITEKAOMMMH U3 HHX HCIHDABIEH-
HEIMH 23TOMHBIME MACCaMH HEKOTODLIE MOJIOALIC XHMHKHE JaMe f0gL-
30BajuCh. Hapaay c 3THM YyuYeHbie CTapOro 1OKOJISHHH (PHISDKHE-
BaAMCh NMpeACTaBACHEH, DpMIATHX B Hayke emle 8 30-x rr. XiX s,
Ogepuano, 4ro BpeME LR PELIHTEALHBIX IH2T0B N0 YIOPALOYEHRIO
TEODETHUSCKHX OCHOB XHMHH K YCTPRHEHHIC HYTAKHUB B ATOMHBIX
Maccax (K PKBHBAJMEHTAX) elle He HACTYRHAO:

we T FJIABA XIV.

XMMKME B POCCHM B T1EPBOH NONOBMHE
XiX CTORETHA

X¥mMua B POCCHM B NEPBLIE BRECATHMNETHE XIX =,

B nepssie pecaruierus XI1X B, o MHOrHX crpawax 3anainoll
Esponp nwabaozanaca Omerpuit nporpece xuymuu. B Poccnu B ator
REPHOA KHMHES Aeiaka JEINL BepBhie Iard. [ 1aBHbiM Haﬂ{)aBJmHHeM
ucc.rfeﬂosanaﬂ £51J18 oprauuyecKan Xumus.
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HenocpelcrseHHyo GPHYHHY TAKOTO HOJONKEHHSR CREIYET HCKATh
OpeXie BCero B TOM, YTC HAPCKOE NPABHTENBCTBO CUHTAJIO DA3BH-
THE €CTECTBO3HAHHA B CTDalle He NPOCTO HANHIIHeH POCKOUIbLIO, HO
BpeAHbIM ACTOM, BEAVIUHM K DE3BHTHIO CBOGOIOMBIC/ANS B K TOADRIBY
YCTOEB Pe/IHTHOIHBIX BePOBAIMH H CAMOREPWABHA,

Ha pybeme XVIIl n XIX BB. CcymlecTROBaJ €AMHCTBEHHLIA B
cTpane MocKoBCRUE yBREBEPCHTET (OCHOBaHHHI 8 1755 1.). B uauane
XIX B. B ¢BA3H C OCTPOI NOTPEGHOCTHIO B HOATOTOBKE 00pa30BaHHBIX
YHHOBHHKOB AJs TOCYN4pCTBEINIOTG anmapara Guijio OTKphITO He-
CKOABKO HOBHIX YHHBEPCHTETOB H  APYTHX  BHCIIHX  yue(HHX
3apefennit

B Mockosckom yruunepcrTtete npodeccopoM xumusn 6ma @, Pefice
{1778— 1852} — mOXTOp MEQUIIHM, NPHBAT-TOLUEHT Beeobiuel Mean-
panckol xumMuH DevTusrenckoro yuusepenrera. B 1812 r zaGopa-
TOPHst XBMHHU OKAa3anach DaapylenHoli, ee poccrauosrin s 1820 r,
Toapxo 8 1838 r. no unuunatuse npodeccopa xumuu P, Tefimana
B YHHBEPCHTeTe GLI1a NOCTpOenz K o8OPYAOBAHA OLUIMPHAN 1O TeM
BpeMeHaM xuMuueckan nadopatopuq. Iloede orcrapku ero B 1854 r
npogeccop xumuH H. 3. Jlscxosexnit {1816—1871}, xora u npax-
tHxoBasicst y 10, Jlubuxa s IHecene, He puec RAKEX-AA60 yayuiHeHni
B Npenojlapalive M B ucoelosatedserylo pabory. Hauano cucrema-
THYECKHX HCCASJIOBEHHH 110 XHMWH B MOCKOBCKOM YHHBepCHTETE
orHocurcesl K 1873 1., Korma xagenpy xumum 3avsn B. B, Mapxos-
HHKOB.

B ator mepuoa caenyer ormeruts P, M. THze (1781—1821) —
npotheccopa Xaporosckoro yunpepcutera {1804-1814), nepemen-
wero zateM B [eputckuil yHusepcuter. OH onyGankonal ofcrosi-
TESLHBIH DATHTOMHBHA Kypc xuMHE «Bceofias XMUMMA NS yyaiinx
u yuawuxcsa» (1813—1817),

B BuabHwoccxom yaHsepcurere Enmxeft Cuszeuxufi (1768—
1838} napan asyxtoMumA YyueOHMK XHMHH HA DOJBCKOM S3bIKE
(1860}, On saupumancs aHadH3aMH YP&TbCKON ITATHHBL ¥ COOGTIHA
8 1818 r. of oTKpLITUM 37eMenTa BECTHA, npeXcranBissulero cobol,
BO3MOMHO, HeuncThifi pyrenHii. Yueunxkamn E. CHsajgeuxore Ssuna
P F Fefvan n M. Pongepr. _

B Hepntcko-10poesckom {TapryckoM} yHHBEpCHTeTe [EPBHIM
npodeccopom xumnu Gun A, M. Illepep (1771—1824), nonyuusmui
o6pasoBanne 3 Henckom yrupepcurtere. O H3BeCTeH XHMAKO-alaaH-
THYECKAMH H XHMHKO-DAPMALUEBTHUCCKHMH HCCNSHORAHRAMHA, & TaK-
We KaK ABTODP HEKOTOPBIX JKYPHAJIOB, B3AaHHLIX Ha IIeMeUKOM
asbixe, C 1804 r. A, Hlepep paboran » IlerepSypre H ocHOBAN 31ech
Q®apmauesTHyeckoe ofuiectso. [ipeemunxom A. llepepa s Hepnre
6w [ M. Ypuunenes (1776—1836), rakmxe oxonunsmuil Hencruit
yuusepcHter. Takum obpaszoM, kapeapolt xumun B deprte pykoso-
Auap B Havage XIX B. ApeACTaBRTENH HEMEIKHX IIKOJ. JTa Tpaiu-
U5t APOICAMAAECH B B Aansefiimenm. C 1823 no 1828 r. apodeceo-
poy xeMuH 30ecs Oua1 I, B. Ozann (1797-—1866), uspectstl cBOBMA
HCC/ISACBANHAMA IIATHINOBEX  Metadnos, zatem K. X, [éfenw

-
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(1794—1851) 3aHHMaBIUHHCA TJIaBHBIM 06pa3oM BONpPOCAMH TEeXHH-
eckoil xumuu. B manbHeiilem Kacpe,apou xumMun B [epnre 3asefto-
pax K. 3. HImuar (1822—1894).
- B Kuesckom yHuBepcuTtete ¢ 1834 r. nepeoiM npodeccopom XH-
mun 6ot C. P. 3eHkeBH4, He MMEBLIMIl J0CTATOYHOH TOArOTOBKH
anst npemopaBanus. C 1840 r. ma ero mecto Obll HazHaueH
H. M. doubepr (1801—1891), onybankoBaBunit HECKOJIbKO HCCJIe-
noBaHuil (Ha noabckoM sidbike). Ilocie Hero Henpogo/IKHTENbHOE
BpeMsi Kypc XHMHH B yHuBepcHtere Beaun /1. M. Abamen (1829—
1880) u M. A. Tiotues (1834—1893). A ¢ 1864 r. 8 Kuesckom
YHHBEpPCHTeTe CTad npenonaaa'rb H3BECTHLIIT PYCCKHIl Y4eHBIit
IT. TI. Anexcees.

B IlerepOyprckom yHuBepcuTere ¢ 1838 r. Hauan cpoio jesaredb-
HOCTb OHH M3 BbIAAIOLIHXCA pPyccKHX XuMmukoB — A. A. Bockpe-
CeHCKHII.

Anexcandp AbGpamosuw Bockpecenckuir (1809—1880) no oxowuannn ©uanko-
maTteMaTuueckoro axkynerera I'naBHOro megarorHyeckoro HHCTHTYTa Ghl KOMaw-
IHPOBaH 3a TPAHHIY AJS YCOBEpPIIEHCTBOBAHMS CBOMX 3Haumil u paGotaa y 1O, Jlu-
Gnxa B Tuccene. B xonue 1838 r. ou Bepuyaca B [letrepGypr u Obisi HasHaueH
| amvionkToM yHuBepcHTera. B caedyiomiem roiy on noayuss cTenedb AOKTOpa 3a

mccaenopanne «Paccysienne 0 XHHHOIl KHCJOTE H OTKPBITOM B Heil HOBOM Tede-
xuponaes, B 1843 r. A. A. Bockpecenckuit ctan npodeccopom XHMHH H 3aHHMAJ
AAMHHHCTPATHBHBIC AOMMHOCTH, ¢ 1863 r, OBUT peKTOpPOM YHHBEpPCHTETa, 4 B cie-
AyIOmeM roxy ero M3Gpaam uJenoM-KoppecnoHZenToM AKaZeMHH Hayk.
| A. A, BockpeceHcKHIT BOCTHTAN LENYIO MJIeY PYCCKHX XHMHKOB, CPeiH HHX
Ol J1. M. Mengenees, H. H. Bekeros, H. H. Coxoaos, A. H. 3ureabrapar,
H. A. Menwyrtxun, Tl T Azexcees, J1.7P. [ynsvenko # Ap. YueHHKH Ha3bl-
| BaJH ero <AeAyWKoil pycckoit xumun»., H3-3a nepoctaTka npenogasaTenbcKnx Kai-
pOB B cTpaHe OH MPenofaBaJ XHMHIO B JIpyrHx yueGumix 3aBeneuusnx. B 1867 r.
ero HasHauuaH noneuntesem XapbKoB-
ckoro yueOworo okpyra. B 1875 .
A. A, Bockpecenckiii BHUIeJ B OTCTaBKY
| ® mocjenHue FOABl XKHU3HH NPOKHI HA PO-
| aune 6am3 r, Topxkka,

—

L

—_—

A. A. BockpeceHnckomy npuHaji-
JIEAKHT HECKOJIbKO KPYITHBIX HCcge-
nosanunit. B I'nccene (y 10. JIu6u-

| Xa) oH M3yuaJ peakiHIo 3THIEHA C
' GeapoAHoit cepHoit Kucaoroit. O
| NPOAYKTE 3TOIil peakiuH, Ha3BaH-
vHoM B. Penbo nssruonosoil kne-
JIOTOH, yueHBle HMeJH pa3Hopeun-
Bbie Muenus. A. A, BockpeceHcxuit
TOJYYHJI  YHCTYIO  H33THOHOBYIO
KHCJIOTY H YCTaHOBHJ ee cBolcTBa,
BHeCHA TIOJIHYIO SICHOCTb B 3TOT BOII-
poc. lanee on paGoran naa onpe-
JejleHHeM cocTaBa Ha(TajnHa, o
KOTOPOM TakxKe He OblJIO TOUHBIX Azexcandp AGpamosun Bockpecencrutl
Jaunnix. Hccaeposaune csoiicTs (1809—1880)
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XHHHOI KHCJOTHI NPHBEJO K OTKPLITHIO XHHOHJIA (XHHOHA) M K ycTa-
HOBJICHHIO NpaBHAbHOI  (oOpMyasl XuHuoit kucaortel. [lo3nnee
A. A. BockpeceHCKHIT MPOBEpPHJ [eiCTBHE XJopa H ueJo4eil Ha
XHHOH, a Takie ONpelesH/ COCTAaB HHYJHHA, H3BJIeKaeMoro H3 Kop-
Heil IHKOPHS, H HCCJIeJ0Bal ero peakuun (npespaiiexne Bo Qpyk-
To3y npu ruapoanse). Kpynwnoit sacayroit A. A. Bockpecenckoro
OBIJI0 NOZPOGHOE H3yueHHe BLIAEAeHHOTO H3 6G06OB KaKao ajka-
Jonia, 0JH3KOTO no cBoicTBaM K KaeHHy H HazBaHHOTo TeoGpo-
munoM, OH 3aHHMAJCS TaKkKe HCCIEIOBAHHAMH H XHMHKO-T€XHH-
yeckoro xapakrepa. CospemeHHnkoM A. A. BockpeceHcKoro Obla
10. @. dpumre !,

B oGaactu oprannueckoli XHMHH OH NOAPOOHO HCC/eI0BAg MOoye-
BYIO KHCJIOTY, MOJYYHJ YPOKCHH 1 Mypekcna (aanaoxcautun). O6pa-
OaTBHIBas HHIHTO KOHIEHTPHPOBAHHOI 11e70YbI0, OH MOJYUHJ AHHIHH
(naspaune pano 0. @. @puuie). Eue pavee npu JAelCTBHH Ha
HHANTO pa30aBiIeHHOIl HEeJ0UbI0 BBIEAN aHTPAHWIOBYIO (0-aMIHHO-
GeH3olHyI0) KHCJAOTY H YCTAaHOBHJI €€ pasiH4yie C aHHJIHHOM.
B 1839 r. 10, ®©. ®pumme ob6Hapyku/, UTO NPOAYKTAMH B3aHMOAeH-
CTBHSI HHJHTO ¢ a30THON KHCJOTOI siBasioTcest HHTpodenoant. Pado-
tan 0. ®. dpunime u B 06JaCTH HCC/EJ0BAHUS  YIVIEBOLOPO0B.
Cosmectno ¢ J1. M. MenaeneeBsIM OH BHIIEIH H H3YYHJI HHAEH.

B nepsoii nonosune XIX B. B [lerepGypre paGoran u apyrofi BUAHBI XHMHK —
Fepman Hsanosny (Fepman Tenpux) ecc (1802—1850). On npu6ua B Poccuio
pMecte ¢ cembell B 1805 r. m 3iseck moayuna ofpazoBaniie, TOCBATHB CBOIO Jles-
TeJBHOCTL CcBoell BTopoil poanne. O yumiacsd uHa MeAHUHHCKOM akyibTeTe B
Hepnte n noa sananuem . Osanna yeaexcs xmnwmmueil. Hexotopoe ppems on
patoraa B aaGopatopun §1. Bepueanyea B Crokroasme (1826—1827). Ilo Bosspa-
wenmt B Poccuio Gel BpauoM, oJHOBpe-
MEHHO HCCAe0Bad MHHEpadbl M [PHHH-
Maa ydacTHe B paAje IKkcneauumit. B
1828 r. Gua n3bpan aaBIOHKTOM aKaje-
MHI o no Bosspautenn# B [letepGypr
passilal 3/leCh AKTHBHYIO HayuHYIO jefi-
treasHocTe. C 1830 r. I. H. Tecc cran
aKazieMiKoM, 3aHB OJHOBPEMECHHO JOJIHK~
Hoets  mpoteccopa TexHonormueckoro
{!IICTEJT}’TH. DI] npenojiapag Takse XH-
MHI0 B 'IaBHOM nNeaarorHyeckoM MHCTH-
TyTe, B lopoM nucTHTYTE M APYrHX yues-
HBiX sapeiennax. I. M. Ieccy npunaine-
#MuT  yueOupnk xuMmun «OcHOBAHNA  uHC-
TOI XuMuH, CJAYKHBIIHE noutn 40 Jer
OCHOBHEIM NOCOOHeM NpPH H3YUEHHH XH-
M PYCCKHMIL CTYJAEHTaAMMH.

Y f0aui pedoposun (Kapa FOawi)
i @puywe (1808—1871) na poanue B Cax-
] COHHH HavaJa CBOWD JAeATeJbHOCTE Cc
§ v JOAHOCTH — aNTeKapcKoro  yYeHHKa.
Y B 1830 r. on nauan paGorats y 3. Mur-

4epanxa H [0 ero HacTOAHII0 MOCTYMHA
B Bepuaunckuii ynusepenter, Ilepeexar B
Tepuan Heanosun I'ece (1802—1850) 1833 r. B [letepGypr, sansi CKPOMHYIO

120




Ocuosroft 3acayroit I'. I'ecca B o6sacTH HaykH caeayer mnpH-
HATb ero TepPMOXHMHYECKHE HCC/1e/JOBAHHA W OTKPLITHE 3aKOHOB
epMOXHMHH. B CBfI3H ¢ ujeeil, 4TO BbUIEISIONIAsCSH NMPH PeakLusiX
TersiotTa J0MKHA NOMYHHATHCH 3aKOHY KDAaTHBIX OTHOIUEHHIT,
I'. M. Tecc Hauan uccaegoBanue Temiosuix 3G pekTos peakuuil u B
1840 r. OTKPLIT H3BECTHEIT 3aKOH «NOCTOANCTBA cyMM Temta». Ou
copMyanpoBas TakKe 3aKOH TePMOHEHTPA/LIOCTH, YCTAHOBHB, YTO
Haubo/iee CHJIbHBLIE OCHOBAHHS BBIIEJSIOT NPH peakiluax HeflTpasin-
sauun HauGoJiblllee KOJHYECTBO TeIJIOTh. Takum oGpasoMm K cepe-
aune XIX B. B AkageMnn HayK M B BbICIIHX YueOHLIX 3aBefeHHsX
[Terep6Gypra crajan nosBIATbLCS HayuHble paGOTHl 10 XUMHN.

3APOXAEHHE KA3AHCKOW LWUKOMbl XMMHUKOB

B nepsoie roabl cyuiectsoBanus Kasanckoro yHmsepcntera rpe-
nojiaBaHHe XHMHH B HeM OBLIJIO MOCTABJIEHO HEeYNOBJIETBOPHTENLHO.
Toabko B 30-x rr. 6bl1a MOCTpOeHA XHMHYECKast JabopaTopHst yHH-
Bepcurera, u ¢ 1837 r. kadeapy xumunu 3ansa K. K. Kaayc.

n
] Kapa Kapaosuw Kaayc (1796—1864) B nererse notepan poauteneii u ¢ 14 et
cTaa antekapckuM yuennkoM B [lerepGypre. Ynopusim Tpyaom on npuoGpes pocra-
TOUHO IIHPOKHE 3HAHHA No XWMHH # Gapmaunn u B 1817 r. noayunsn 3paupe anre-
! kaps. Hekoropoe Bpems 3atem paGoran s Capatome, a ¢ 1821 r. oTkpua cBowo
| anteky B Kaszanu. C 1831 r. o, paGoran B epnre, ciaj 3K3aMeH 338 yHHBEpPCHTET-
CKIil KYpC M BCKOpe 3aIHTHJ MAaTHCTEPCKYIO AHCCEPTaumuio; Bepuysumcs B Ka-
3aub, 3aHAM 3/lech KadeApy XHMHNL,

Ewe 1o ero Bosppaitenns B Kasane COBeT YHHBEPCHTeTa NMOPYYHJ mpenoja-
| BaHHe XUMHH Taaantansomy yuenomy-actponomy H. H. 3unmny. Bmecte ¢ 3u-
- puHeM Knayc npuusiica 3a oGopyaosanne 1a00paToOpHH B COENHAJbHO MOCTPOEHHOM
snanun, 3aecs ¢ 1838 r. K. Knayc na-
4aJ CBOM Hccaexopaund. Eile panee OH
SaHHTEPeCcoBAICA H3YHEHHEM COCTABA naa-
[ THHOBEIX OCTATKOB (C MOHETHOTrO jABOpa).
- IMocae TIMATEIBHOTO H KPONOTJHBOTO He-
. cJjejoBaHis eMy yiadaock B 1844 r. or-
KPLITh B HHX HOBBI 3JeMEHT — pYTEHI,

Heareasnoets K. Kaayca B Kasaum
npogo/kanack 1o 1852 r., korja on Gul
n3Gpau npogeccopoM dapmauunn epnt-
ckoro yuuBepecurtera. B 1864 r. K. Kaayc
cTan wieHoM-KoppecnonieHTom Axaje-
. MHH HayK.

. JIOJGKHOCTB  XWMHKA Ha TPeAnpHATHH
. ApUrOTOBJIEHHA  MCKYCCTBEHHBIX — MIHE-
paibHbX BoA. Byayun akTHBHBIM H TPY-
| pomoOHBLIM - HCCAe[oBaTeNeM, OH Omld
H30paH  aJBIOHKTOM AxajeMHi Hayk
(1838), a sarem axagemuxom (1844).
C srtoro Bpemend paGoTald B aKaleMH-
yeckoit JaGopaTopHH H OTAAJ MHOrO CHJ -
H IHEPriHH PA3BHTHIO HAYKH M NPOMBILI-
aensocTH Poccun. OH oKasmiBaa cojeit-
CTBHE MOJOABIM pYCCKHM XHMHKAM, B
gactioet JI. M. Menzaeacery. Kapa Kapaosuu Kaaye (1796—1864)
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Hecmotpsi na 1o urto K. Kaayc ve nmen yueHHKOB, 3a HCKIOYe-
nuem A. M. Bytneposa, 3acayra ero B 3apomienun Kazanckoii
LIKOJbI XHMHKOB HecoMHeHHA. TemMaTHKa ero Hcc/eloBaHMIl, MOCBSA-
IEHHBIX M3YYeHHIO NPHPOJAHBIX OoratcTB PoccHH, HACTOHYHBOCTS,
C KOTOpPOil OH BBINOJAHAA 3TH pabOThl, HALLIH XKHBOM OTKJIHK ¥ NOI-
paxaHHe Y CTYI€HTOB, 3aHHMaBLUIMXCcA ecrecTBo3HaHueM, Caoum
oTkpuiTHeM pyrenust K. Kaayc Bnepsble npusJiek BHHMaHHEe YYeHOro
mupa Esponsl K najexoil n nouts HeussectHoli Kazanu.

B nanbueiimem Kasanckas xumuueckas jJ1abopaTopusi NoJyuuiaa
eute Gosee IIHPOKYIO H3BECTHOCTDL 5.137‘0113].)?! ACATEJNbHOCTH IJIE€AABI
BLIJLAIOIMUXCS XMMHKOB-OPTAHNKOB, cocTaBuBminx KaszaHerywo Xumu-
yeckyto wkoay. [lepoe mecto cpean nux npunagaexkur H. H. 3n-
HHHY.

Huroaald Hukoaaesun 3unun (1812—1880) poauncs B 3akabkasse. [Totepss
B JETCTBE pO,CLIITC.‘lEI“!, OH BOCIHTBIBAJACH Y JsJH B C.’lpﬂTOBE H 3JeCb OKOQHYHJ THM-
nasuio. B 1830 r. on noerynua na mateMatuueckoe otinenense ¢uaocodckoro pa-
Ky.‘leeTﬂ KESHHCKOFO YHHBEpCHTETA. I’S.’Iﬂ[‘ﬂflﬂ]\.‘rl CBOHM BbIZAIOULHMCH cnocofuoc-
TAM To okoHuannH yuusepcuteta H. 3unun Ob ocTaBjieH NpH HeM B KayecTse
npenojasaTens MexaHHkH, MATEMATHKH M actpoHomun. B 1835 r. B cpasu ¢ oteyt-
creueM B Kasaun npenopasaress xHMuH eMy OBUIO NOPYYeHO YTEHHC 4MHCTOIl
XHMHH», B clenyioweM roay oH 3allMTHA MAarHCTepPCKYIO IHCCepPTAIUIo 110 XHMHN
H BCKOpe On1a KOMaHIHPOBaH <«AJA YCOBEPLUEHCTBOBAHHA B HayKax» 3a IpaHuly
Ha faBa rofd. Boabuyio wacth 3Toro Bpemenn H. 3uHUH MOCBATHA HCCAEIOBAHHAM
B ['nccenckoit nabopatopun 10. Jlu6uxa. B 1841 r. on sepuyaca B Kaszanb u Bekope
3AMHTHA LOKTOPCKYIo Auccepramnio «O coefluHennsx GeHsouaa n 006 OTKPHITHIX
HOBBEIX Te/ax, OTHOCHIUXCH K GEH30HI0BOMY pPSIAYS. :

H. H. 3unun sckope Obin nasuaden npoeccopoM XHMHUECKOIl TeXHOJIOrHH
(npotheccopom xumuy 6ua K. K. Knayc), Ho npenofaean XuMuueckne MHCUHIIHHBL
B 1845 r. ero usbpaan opAHHApPHBIM NpodeccOpoM XHMHUECKOH TEXHOJOTHH, HO,
BIJINMO, JKCMast MOCBATHTh ce6f LeIHKOM
«IICTON XUMHH», OH mepemen B 1847 r.
B MeAHKO-XHPYPrHYECKYI0 dKajJeMHio B
ITerepGypre.

Eme pabGorass B JaBopatopun
10. JIu6uxa, H. H. 3uuun BLinoJ-
HIJT HECKOJBKO KPYMHBEIX Heeaeno-
pauuii. B 1839 r. on coobuuiia o
crocobe NpeBpalleHHs TOPbLKO-
MHHAA4JIbHOIO MacJjia B 6eH30HH. B
cleyIonleM Toay nosiBHaach pabo-
ta H. H. 3unnna o mnpoaykrax
pa3joXeHHsd TOPBKOMHHILAJIbHOTO
macna (GeH3oHHOro anbjerina).
Bhisio HayyeHo npeppalieHHe amur-
nanuHa B GeHsanbaerua, noJvue-
HHe 5(‘.H30HHH, OKHcJIeHHe OeH3oH-
Ha B 68][30]-{.?103)"10 KHCJIOTY H T. HO.
ITH HceneLoBaHHA OH 0606GIIHI B
CBOEH JOKTOPCKOH AuccepTalMH.
Huxonod Hukosdesis Sunun ITo BosBpamennn B Kazaub

(1812—1880) H. H. 3nunuu we cMor nponoazxarth
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Ty paboTy B CBH3N C HEBO3IMMKHOCTBIO NOJYUHTH OPBRKOMMHIAND-
oe Macno. Erc BEHMaHME NPHBJAEKAI apOMaTIUECKHE HATPOCOCHKH-
el He3afoArc nepef Tem onucagnsie O. Jlopauom u 3. Muruep-
auxoM. Maywenne npespamenufl 9THX  CoeAMEEHEE u  upHBEID
H. H. 3usuna x orxpeitiio B 1842 r. anamesutoll peakuMy BOCCTa-
HOBJAGHHH HUTpocoefnuenni B amMuun. B 1843 r. on onncan npespa-
HicHHe M-AuHATPOOEH30AA B M-DeHHNEHAHAMIN, & TAKKe BOCCTA-
Hosachue Oeuaonia 3 aezoxcubensonn, Berope nosasuaocs coobme-
HHEC 0 HOBOM MeToje noJayuenns GeHsyjanda u3 azebensona, a raxxe
aszokcabenzona ua uuTpobedsona,

B TerepfSypre H. . 3uaus Ben HCCAEAOBAINA NDOHIBOAHBIX
6ens3oiinoro anpierifia, a TAKMKE APOIVKTOB IIPEeBPAILCHHS MOye-
guast. B 60-x rr., Koraa Hayaica nepHOA PACLUBETE XHMHUCCKHX
wceaegopannlt 8 Pocenn, H. H. 3suun cran ofanoft K3 uentpaitpipiX
&uryp cpesu pycekHx yuenwx. OH conefCTBOBAJS POCTY MOJOMBIX
PYCCKHX XHMUKOB, B ocobengoctH A. M. Byraeposa u JI. M. Mesn-
gegeesa. Yuenuxom H. H. 3unuga s [erepGypre Gumn A. Il Bopo-
pui (1833—1887), wupoxko u3BecTHR 0 Kak BLAXCUIRACE XHMHK,
b 1 Kax reduansEbil gomrosntop. H. H. 3uny Obut nepewiM npesuiens
i tom Pycexore xuyMuueckoro obiecrsa, ocuosaniore s 1868 r
© HcecaenoBapna B 0GT4CTH  OPTAHHYECKO:  XHMINI, HaAyaThie
} H. H. 3unpuwy B Kazann w0 p HerepSypre, noayusiy passHTHe B

Tpyaasx yueduix Kasasckofi xumuyeckofi mkonsl {A. M. Byraeposa
"y ero yuennpkos — A. H. T'lonosa,”B. B. Mapxorsuxosa, A, M. 3ait-
‘Hensa u ap.). [peacrarutenn Kaszanckolf mxoJAb XUMHKOB BCKOpe
 3aMsiH KadreApbl XHMHH B PasjiyBblX HaylIHbIX HEHTPAX.

Taxopa B KPaTKHX 4epTaxX KapTHHA COCTOSHHA XHMnH B Poccny

b 3 neproft nogospse XIX croxeruw. B 9voT Hepuox  mpoics

; )iijommo AoCTENeH0e BAROMIENEe CHA  ANA  DACHBETZ XHMHUH B
OCCHH.

riraBa Xv.

. PEOPME! EPAPA M JIOPAHA.
) : YHMTAPHASN TEOPUA

Hl. MWEPAP ¥ Er0 «3HBMBANEMTLIn

B nrazane 40-x rr. ssekrpoxuMHseckyio reopHio  Bepuennyes
. BOJBINMHCTRO XHMHKOB He npH3Hasadd, Onuake BMecTO lee 1e GbLIo
peatoKeHe Kaxkol-aubo apyroft obuleft Teopuu. B caalu ¢ aTHM
HACTYNHA [EPHOZ PazouapoBaHMs, MHOCHE YUeHBe CTajgH CUUTATh
HeBO3MOMHEIM CO3ZAaHHe oOHIHX npedcrasienuft, koropsie Gul oxBa-
THBANH BCIO XHMHIO, TOAOGHD 2TeKTpoXHMEYecKOH cucteme. B 1o me
camoe BpPeMfi OHH BCTDEYANH CKefTHYECKH NOSBJACHHE HOBHIX HAyM-
HEIX KOMUemUMH 10 OTZGAbEBLIM udacTdeiM sonpocam. HoatoMy mn
OFHA ¥3 HUX He nosyuana ofutero npH3HaH#s H OLICTPO CXORHAA CO
cueits, ¥ Bce e HEKOTOpHE H3 HPeAMaraBlIMXCs TeOPHII, KaK OKa-
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3aJ10Ch B JaJibHefeM, cojaepiann
B cebe IleHHBIE 3JeMeHTH o00600-
uiennii. OcobGenno Goablnoe sHave-
HIIe l'IpHHa,EL.T!E)K]{T TEOPETH‘IECI{HM
naeam L. JKepapa u O. Jlopana.

[Hlapas Dpedepur yKepap (1816—
1856) — dpanuysckuit XHMIK, NOay4HI
HayaJbHOE XHMHUecKoe o0pasoBakie B
Kapacpys n Jlefinuure. B 1834 r. on pa-
Gotan Ha ¢abpuke Geqauwn B CrpacGypre,
npuHaaaexasuei ero oriny. B 1836 r. on
HCKOTOpPOE BpeMs BeJ HCCAeJ0BaHHT B
Tnecenckoit naGoparopun 0. JluGnxa n
BHoBb BepHyaca B CrpacOypr. Ocensio
1838 r. I, JKepap ornpasnica B Ilapux
n padoraa y JK. [lioma, noceutans Jekuun
B CopGonne. B 1841 r., noayuua creneHs
JLOKTOpA, OH 3aHaa MecTo npodeccopa B
Monnease, rie padoraa ao 1848 r. 31ech

epap nanmcan n onyGanxkoBan jBe
Knuri: «BBeenne B opramnyeckyio Xi-

. - MHWD» | \!BBEJEI{HE B HiydenHe XHMHH
Wopss: Spadepux JRepap (1816—1006) N0 YHHTAPHOH CHCTEMes,

B 1843 r. L. Xepap nosuakomuacs ¢ O. Jlopanom, B ¢ 9T0r0 BpeMeni Haua-
Jack HX HCKJIOUHTEJAbHO TWIOLOTBOpHAS coBMectHana paGoTa, mnpepBaBiuascs
cemepreio O. Jlopana. C 1845 r. 1. JKepap u O. Jlopan n3gaBaan oG30pHBIL KYp-
naa «Oruersl o paborax no xumum» (B nporusosec «IoauuusiM of3opam no xu-
mun» §1. Bepueanyca). B 1848 r. III. Kepap cnosa B Ilapuxe, rie oH npHHHMAaeT
yuactue B pepoaionHonnux Bucrynaenuax. O xorten naiith 3iech noaxoiasmuiee
MecTo Aaa pabotel, no K. [lioma Beavecku nportusofeiictBosan L. JKepapy n ero
apyry O. Jlopany. HecmoTps Ha Heyaauu W TAXKeJIOe MATEPHAJLHOE TIONOMNKENHe,
I, Kepap npofonsan HalpameHHYID HCCASA0BATENALCKYI0O PaGoTy COBMECTHO ¢
0. Jlopanom.

HUpnen JKepapa u Jlopana 0 KOHCTHTYUHH OPraHHYECKHX COEH-
HEHHI TNOJBEpPrajHch yKecroyaiwel KPHTHKE, 0COGEHHO CO CTOPOHBI
SI. Bepueanyca, 0. JIuouxa n JK. Toma. Tonsko nocae 1855 r. oun
NpHOOPEIH HEKOTOPYIO TOMYJApPHOCTb, TJAaBHBIM 00pa3oM cpein
mostoauix xumukos. L. )Kepap nepeexan B Crpaclypr, 3aHsiB 3/1ech
xadenpy xumun. Ero marepnaibhHoe H o6LieCTBEHHOE TNOJ0KeHHE
yayumniaock. Ou 6611 n36pan uienoM-koppecnonaenrom ITapuxcekoi
axajaeMuu H JIOHJOHCKOrO0 XHUMHYECKOro 06IecTBa.

Hesiteabnocts 111, JKepapa neoraenuma ot gesareastoct O. Jlo-
pana. Onu xak-Gbl Jonoauanu apyr apyra. «Jlopam 6wl cuaen
CBOHM AHAJHTHUECKHM FeHHEM M CHNOCOOHOCTBIO KilaccHHUMPOBATH
aBiaenns, L. JKepap xe B Bolcmeil crenenn oGaajaan renuem
o6o06menus» !,

[Nepsuie Boictymaenus 1. JKepapa mo ocHoBHBIM mnpoGaemam
OpraHHYecKoil XHMHH OTHOCATCH K Hauaay 40-x rr., Koraa 3JeKTpo-
XHUMHYecKkad Teophs QakTHYECKH yiKe TnoTtepasa cBoe 3Haue-
Hue. Ee npuMenssn ToqbKO B HeopraHuyeckoil XumMuu. B 310 Bpems

' Bypu A. (Biopu). Heroprs xumuuecknx noxktpus or Jlasyasse 1o Ha-
crosauero spemenn. CnG., 1869, c. 41.
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[BHOBb HAMETHJIOCH pasrpaHHuYeHHe Mexay o6OMMH pasgesaMu Xiu-
MM, YTO, eCcTecTBEHHO, MPHBOAKJIO K HeNLOpasyMeHHAM. ATOMHBIE
imacc 1. Bepueamyca cragm noABeprathesl COMHEHHMSIM. YUeHLIe
N0J1530BAJMHCh IKBHBAJIEHTAMH B Pas3JHYHOM 3HAUCHHH 3TOTO IMOHA-
THA. COEIHHHUTE/bHLIE Beca, PaBHO3HAYHEIE KOJHYECTBA BellecTsa
(Hanpumep, B peakluHsx saMellenns).

B o6cranosxe taxoit nyrauuus I, JKepap soicrynua B ITapuxk-
CKOH akajgeMHH ¢ coobuennem «HMceaenoBatine o XHMHUECKOH KJac-
cnUKaUnH OpraHHYecKux BellecTs». B stom goknaje Gbl1 mocTae-
JieH BOTIPOC O BeJHYHHE 3KBHBAJEHTOB BOJOPOAA, VI/IePoaa H KHCIOo-
pora. OH yKasan Ha TOT (PaKkT, YTO BOMAA H YIJEKHCJLIT ras,
BbiZle/IieMble NIPH OpraHHYecKHX peakuusax, o0pasylorcs Bcerja B
KOJHYeCTBE JABYX H BoOOIIe YeTHOro 4HCjaa 3KBHBadenton. Tak,
smecto HoO Bmjgeasierca ob6oiuno H4Op m 1. g, Coraacno 1. JKe-
papy, 3rto obbsicusercss JH60 OWHNOKAMM B BeJIMYHHE 3KBHBAJICHTOB
BOJILL H YIJIEKHCJIOTO ra3a, Jubo, uto HauboJjee BepoATHO, OMHGKAMHA
B NPHHSTHIX 3KBHBAJEHTAX YIJIepoAa H KHCJI0POAA.

LI. JKepap npenioxKui NpHHATH NMOJOBHHHbIE IKBHBAMEHTH AIA
opraHH4yeCcKHx BelleCTE H COOTBETCTBEHHO HCIIPABHTb HX (‘pOpM}’.’IH,
a TAKKe YTOYHHTL aTOMHEIE MAacchel yriepojaa, KHCJOpPORa H Cepsl
(npu H=1 on npuusin O=16 u S=32). lll. JKepap ucnpasua Tak-
JKe 3KBHBaJeHTHl cepeOpa, CBHHIA H LIEIOYHLIX METaaJ0B, HO I
LIeJOYHO3eMeNbHBIX H HEKOTOPLIX APYTHX MeTasJ0B OH OCTaBHJI
BJBOE MeHbLIHe 5KBHBaJEHTH. Takas HenocJefoBaTeNbHOCTL YCy-
ry6asaace 1 teM obGcrositesbetBoM, uto 1. JKepap cumraa pasuo-
3HAYHBIMH TePMHHLI «AaTOM», «3KBHBAJEHT» H «00beM». OH npeano-
YHTaJ TePMHHAM <«aTOMHBIH Bec» H «MOJIEKYJsAPHbIH Bec» TepMHHBL
«IKBHBAJIEHT» WIH «NPONOPIHOHAJLHOE YHCIO0».

[Toaw3ysice Takke nousatuem «oGwem», II. JKepap conocrasasa
OTHOIIeHHs 00BEeMOB IPH cpaBHeHHH 3kBuBaJjentos. 5. Bepueanyc,
kak u K. lioma, paccunTeiBaJd aTOMHbIE MACChl OPTraHHYECKHX Be-
uecTB (MOJIEKYJIApHBIE MAacchl), HCXOAS H3 NPEANOJOKeHH:, 4TO
«aTOMHBII Bec» nponopuHoHaJJaeH macce IBYX 0O6BeMOB 3TOTO Belie-
CTBAa B rasoo6pa3HOM COCTOSIHHH, MPHUEM 33 eHHHIY TaKOTo «ABYX-
06beMHOTO Beca» NPHHHMAJH Maccy <«IBOHHOTO atoMa®» BOLOPOIA.
B npaaeneiimeM, ofHaKO, 3TOT NPHHIHI OB HapyuwieH H GOpPMYJIb
MHOTHX OPraHHYeCKHX BeIIeCTB BBIBOAHJIH, HCXOJSl H3 MAacChl 4eThl-
pex o6bemoB BemlecTBa (yeThipexobbeMuble gopmyant). Ilpumeponm
yeTelpexo0beMHBIX (opMya Bepuenanyca MOXkKeT CAYKHTL YKCyCHas
kucaora CyHgOy4; cnupr C4H 202, ammuar NoHg, consinas xucnora
HyCly u np. Hapsany ¢ takumu dopmyaamu §1. Bepuennyc npumensn
H aAByxobbemuste dopmyasl, Hanpumep Boasl HzO, yraekucsoro rasa
CO,, spupa C4H(O n np. 2toT pasnoboli B Hanucanuu QGopMyd
MOMHO OOBSICHUTb NMpHBepxkeHHocThIO §I. Bepuennyca K aJexTpoxu-
MHYECKOi TEOPHH H TEOPHH PAaJHKa/0B.

LI, JKepap cmenan pelIHTeNbHYIO MONBITKY YCTPaHHTh CO3]aB-
wyiocs nytauuny. OH ¢Tana noJb30BaThC 3aKoHOM ABoraapo, ojaHa-
KO, He yIoMHHAs ero HMeHH B cBoux coobuwennax. 1. JKepap npu-

125



HAJE B PE3YALTATE 3TONO EBYX0DREeMHbIe GOPMYNS], UTO AaMI0 BO3IMOXK-
HOCTh RPABHALHO OHPENEIHTL ATOMHBIE MACCH 3JEMEHTOB,

Hosnie atomunie maccn i JKepapa (1843) B SonpituicTse Cay-
yaes cOBNafalH ¢ aTOMHLIMHM Maccami 5. Depueaxyca. Ho necmorps
#a ato, 5. Bepueanyc xapaxrepusopan npunuunu 1l JKepapa wax
$eceMbICANUY H faxKe He NalLes KyXKHuM }BO‘\‘ZHH}’Tb D HHUX B CBOEM
mypaate «loauuubie oueprm»,

HRACCHDHHALMA OPTAHMUMECKHMX BELECTB [NO MEPAPY)

3a tpr roaa so suceTyndenus B Flapukckofl akazeMuH Hayk
I JKepap onyGauxopan paGory, B KOTOPOH H3naran TeOpUI0 OCTAT-
KOB. B oCHOBe 3TOfl TEOpHH JNeXana MBICHL, YTO ¢ DPUHSITHEM YHH-
Tapuoil cHetemnt (mpoTHBOmoOcTamAeHHOk AvasHcTHUecKol} noa-
HOCTHIO OTBEPTagTeA CaMo CYUISCTBOBAHHE PAJUKaRTOR KaK OpTalH-
YeCKHX aToMoB, Mexny TeM oHsrTHe «PAlMKad», eCli €re JALLIHTh
37184eHYs, APILEBABHICIOCH eMY 3JIeKTPOXIMHEYecKoll Teopueli, oxa-
3HBACTCHA CYWECTBEHIBIM AT NOHHMAINS XHMHYECKHX IPOHeCCoB.

Teopna ocratkoe oTpepraer obmnacuenne o0paloBaHUA OPratii-
YOCKHX COPAMHERHT M3 KBYX JeXTPHYLCKH HPOTHRONONOKHO 3apdA-
Keunnix yacredt. Ho Kepapy, npy saaumoneficrsun A8yx opramrue-
CKHX BeUICCTE BCEria NOJAyvaeTCd HPOCTOE leopranndeckoe coejHHe-
Hie, Hanpusep BoJa. ORHOBPEMEHHO OCTABILHECH KOMIICKCH ATOMOB
000HX BEIMECTR — OCTATKH COCHHHAIOTCH EPYP € APYIOM, TAK KaK He
MOFYT ¢ymlecTsBoBath B csofofiom Buge. Taxg, npy peaxiluy B3aumo-
peficTRpA GeH304a ¢ 430THOE KHCAOTOM: oo

CelHg+ HONGg= H;0 + CHNO,

BHASNAIOTCH ATOMBLl BOAOPONA H KHCAODOXA, ofpasynolue s0Ay.
Octartky e 0004X BELIeCTB COEANEMOTES, 06pasys uHTpobensot — -
naproe seuiectso, B oTAHYAE OT CTOPOHHMKOS TEOPHH pPAa/MKAN0B
1L »Kepap He cunTas OCTaTKH {Te XKe PAAMKANDI} ATOMAMY OPTaHi-
MECKHX BEUlecTB, a Mulith MEHMBIMY 05Da30BAHHAMIU, KOTOpHIE HE
MOTYT CYWIecTBOBATL B cBOBOAKOM BHe, Teopua OCTATKOB HpeACTAB-
Jsaa coBoll BAMHYIG YaCTh CHCTEMDBI HOBON XUMHH, xoTopyio L, Ke-
pap paspabareiBad, 3Ta CHCTEMS, O MICHHIC YIeHoro, fommua Onlia
ATk OCHOBY It PAUIOHAABHOH KIACCHPUKAUMH  OPIaHHYECKHX
semtecty, UL JKepap Sut1 nPOTHBHAEKOM TEOPHE DAZMKAJLO0B, NOFTOMY -
DeLIKTELIG OTKAZAJCH MPHHATL B KayecTBe OCHOBL KIacCHOURAUNH
pauxoHanbHpie {AyanucrHueckue) Qopmyns. Iipy sToM oH cuuTaln
HEBOSMOMHBIM YCTAHOBHTE CTpOEHHe OpradHHYeCcKOore CJ0XHOTO
atoma. B panbuefiivem oM YyTBEPMAAJ, UTO MOKHO 3HATH TOYHO JHLID
npolitioe ¥ GyAyliee BEWECTBa (ero COCTAR KO B NOC/AE DeAKLHH).
Tlpunnun knaccudukamun opramuyeciux sentecrs LI Kepap
ONPERELTHN CBOCODPDASHLIM BbIPAMEHHEM -— <«HECTHHLA CTOpaHHA>,
Bepxuue crynesy Taxof AeCTHRUB 3aHATH paubojee CAOKHBIMH -
pemecTRamy, Ha Gosee BHIKMX CTYREHsX pa3MelieHol BEUIECTBA,
nogydeHHsie #3 HaHboJee CROMHLIX NYyTeM CrOpaHHs, T. e OTHATHS
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yragposa ¥ BOAOPOMA B BHAE BOAB M yIJexicaoro rasa. Kamwaasn
CYYTREHE JEeCTIHIL COGTBETCTBYET COSHHHENAAM ¢ DANHEHAM YHCIOM
4TOMOB yriepona B yOpipaloniem nopsake, CoeanieHus ¢ opuHaKo-
BLIM YHCJAOM aTOMOH Yriepojia, NOMEeleHAble Na KaMHOR CcTyneny,
1. JKepap nazman «cemeiicTsami» (Qavaauamu), OKa3aM10Ck, 4T0
B OLIHY H TEX XKe cemeidctpax 06beiHEeHD BEUISCTRA C PAATHYHBIMY
XHMHYECKHMHE CBORCTBAMM, HanpHMep 3THACBHIHA 3QHD ¥ MacsHas
KICHOTA OKa3a1HCh Ha OJU0H CTYHREHH.

Taxaa wiaccuuKauua BeIeCTs, OANAKO, 3442 BO3MOKHOCTb
YBHEETL 114 [P&3HHX CTYHCHAX JEeCTHHUB BOUECTBA ¢ CAHHAKOBHIME
¢goficTeaMy, T. e YCTRHOBHTb rOMOJOTHUecKue pasabt. Mzea romo-
JOTHY B 1O 8pemMst He Gulia yae coeprtendo nonofi. B 1842 r. drof
Uimae Brickazan naew, yTo paiHKanul azxoroaefl (oH bl CTopoH-
BHKOM TEORHH Daiukajon) oO0pasytT npasHabHWE DRE, Kamibid
#3 wieHoB Kotopore orauuaercs na rpynny CoHL(R) {mpu C=6):

RH MEeTHA
2RH 3THA
3RH rTNepHH
4RH ?
5RH amMia
16RH HeTHH

24RH Heposnd U T. AL

R

s ey

Hepes nexoropoe ppema K. JlioMa nokasasn, uro nogobmaft pan

008pasylorT XKupHWE XucaoThl. Mcexons H3 maprapuuoBofl KHCIOTH
CasHesOy, oTunman y nee sksusanesr CoHp{CHy), K. Jioma nony-
yui GOPMYJIL KHEPNBLIX KHCAOT {0 MypaBbuEO KHCACTH).
- 3acayra 14 Jepapa cocToHT B TOM, 4TO 0 0006HIRA 3TH OTRGADL-
HBe $aKkTH A HA OCHOBE <AeCTHHUB cropanus» ycranosnua (1843}
CYHecTBOBan#e romoaoruseckux pazos!. Heckoanko noszmiee o
BBEJ IMOHATHE «TeTepONOrHYecKde paibl», B KOTOPLIX o0belnuain
BEILECTBA, NOAYYAOLIHECS APYD H3 ADYra nyTem 3aMeuledHy, na-
BPEMED 3THAOBBIE COHDT, XAOPHCTRIH 9THA, 3THIAMMKY, YKCycHas
wkucnora ¥ 1. 4. MI30NOTHUSCKMME COSAMHENHAME OH CUMTAH Bee-
CTBA, BXOAsMIME B DA3AHYHBIE TETEPOJOTHUECKHE paAnbl, HO 004a-
JAawiike ORMUAKOBBIMH XHMuuecKumy csoficrsamu. Kaaccuthuxauna
111, JKepapa no3BoHAZ BPEACKA3aTh CyHECTBOBaHHE MHOTHX HeH3-
BECTHLIX EULe BeIeCTB, XOTOPHIE ASICTBHTEISHO B RaibHOIUEM
6hIY OTKPHITEL JTa KAaccupUKaLAsl, YCOBEPIHEHCTBOBAUNAT COBME-
etyo ¢ O, Jlopanowm, Buecsa onpejetcuAnil FOPRAOK B OpTaHHue-
CKYI0 XuMuIo, KoTopylo @, Béaep B opnom u3 nucem x Sl bepue-
NUYCY XapaxTepH30Bas Kak ApeMyunit jec.

I O7 rpeseckoro CACBA «roMONOToC» — COPAACYIOMWHNCH («roMoc» -« OfHH
H TOT MWe).
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PASBUTHE N NOPAHOM MEEM HEPAPA

Homanylt, Tonexo quls oguu O, Jlopar Mor npaBudbHO NOHATH
H OUEHNTEL 3nauense Honsix uaeft [I JKepapa s To Bpems. Ounaxo
O. Jiopan ne npunsa Geaorosopoye scex vreepaxxaenni 1, Jepapa,
B -1845—1846 rr. on kpurukopaa Muicas M. JKepapa o pasuosnau-
HOCTH HOWATHE «aToOMy, «MOJiekyna» H «ofveMm». OH YRa3bIRaj, 4To
E€ BCE HDOCTHIE BEIECTBA MOTYT CHHTATHCS SKBHBAAEHTHLIMH JPYF
Apyry. Tax, CYiiecTByeT 3KBUBANEHTHOCTh MEXAY KHCIOPOZOM,
cepoli, cenenoM H TEANYPOM. JKEHBANCHTHH MeXAy coboil Bojopol,
xqaop, 6poM H HexkoTOpue mera/uiw. Ho mnpexcrasirenn ofenx rpynn
fie papHo3uaxnel Apyr Apyry. [loasnee om nman onpejpenenue moiuR-
THH «3KBHBAJACNT®. 3KBHRBAJEHT — 3TO KOJHYECTBO NPOCTOrC Beliie-
CTRA, KOTCPOE NPI 2aMEIeHHH APYIOrc npoCTOro BEUIeCTBa Hrpaer
ero podb.

O. Jlopan xpurukoaa waaccnguxamuio i JKepapa, Owu cose-
TOBAT €My HPHAEPHUBATHECA TOMOJIOTHH H Teopuu Tumos. Kpuruxe
floXBeprest ¥ <o0BeMHEE HPOIIUN» CPABHEHIS OPrafUdecKHX Be-
uiects. OUEBHAHO MLICAR O CBS3M MeEXAY aroMaMu u ofpemamy
zauumana O. Jlopanma u pause. B uavane 1845 r. o npeiioxmui
APH U300paKeHuH XHMUISCKEX Peakndil yDARHEHIAMH HOJB30BATLCH
¢B0aNaYLHARMI NOJOBHAHNMX 00HeMOB 3KBUBAJNENTOB TPOCTHIX TeJl
{nanpuwmep, o H, 1/, Cl, 1/ 2HO u 1. 8.). B cenrabpe 1845 r. on npu-
HIe K BHIBOAY O CYU1@CTBOBAHUH MOJEKYN NpocTelx tek. Boacpos,
XI0p, 4307, MeTa/NIL, A ere MHeHMIO, HMEIOT -ABYXATOMHLIE MO-
JEKYJALL

B rouue 1846 r. O. Jlopawr sulicryiinn ¢ Hosoft cratbefl, 8 Koto-
polt ofobuwiaance ero npewune spBolul. OH npeiaodun BLIpaxath
COCTAB MPOCTHIX M CAOKHBIX TI Yepe3 OJHHAKORbIe ofbeMb H npH-
e K GopMyAaM raszeo0pasHuy OpoCTHIX Tel: Aist xucaopona — Oy,
ist Beaopona — llg, aaa xnopa — Cly (np#a yCAoBUY, eCAH NPUUATS
X QopMyast nsyxobwemuninn). O, Jiopau aonyckan, YTO MOMERY.AHl
TAKHX DPOCTHIX BEHIOCTB APH PCAKUUSX AeJSITCH HA ABE YaCTH, Ko-
TCPHE OH KasuiBad atoMmaMmil Mx BaaumonefictBre on paccMarTpis
BaX RO cAepylomel cxeme:

(HH) - (CIC1) = (HC) -+ (HCI) -

syxaromusiy cocrasom mogaexyn Q. Jlopan ofpscH#n ¥ noBLI-
WEHAYI0 4KTHBHOCTH BEL{ECTB B MOMEHT Pacrialia Ha aToOMbL :

Bosoaw O. Jlopana, npuusarsie i JKepapow, caenann cucremy
wosofl xumuu 1L Xepapa Sosee cosepuiennoil ¥ BOCAEZ0BATEARHOMN.

YHUTAPHAA CHUCIEMA ¥ EE OLEHHA XHMHKAMH

B 1848 r. spnnna nebospuiag wuura 1 JKepapa — «Bregpemnue
B H3yueuue XMMHH N0 ydurapuoli crcreme»!. B mefi nocaenosa-

8 POKepap U Bpezesme x m3yuelnio Xumug no yisutapuell cneteme. M,
1858, ¢ 32.
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eAbHO H3T0MeHbl HOBhie TeopeTHYecKHe npefcTasiedus. B nporu-

0BEC 3ITEKTPOXHMHYeCKOA JAyaaucTHyecxkofl cucreme DBepuemnyca

. XKepap paccmarpuBan BelieCTBa Kax yHHTapHHe 00pa3zoBanus

nesibHbe, Hegenumeie), BaueHmiuM nodomeuHeM KHHMH clielyer

PH3HATL YeTKOEe pA3TpaHHueHHe NOHATHH <«aTOM», «MOJEKyNiax,

skeueanenT» (1L YKepap HaszmBan atomusie Beca NpONOpHHOHANb-

HBiMit HHCIAMHA, 8 MOJIEKYAB HHOTAA 0003HaYas CI0BOM <4acTHHa»}.

Oxn nucan: «BaxHC yCTAHOBUTH PasiHuMe MEXAY CHOBAMH aTOM

H 42CTHIla, TOTOMY UYTO HX YaCTO CMEIUHBRIOT B COYMHHEHHHAX IO XH-

Mun. AToMm HellesuM, HO OH ¥ He CYLIeCTBYeT B OTAEILHOM COCTOA-
HHK; YACTHUZ eCTb TPYMNa ATOMOB, JepMalUiHXCs BMeCTe ApHTANKEe-
HeeM MaTepHH. 3Ta Ipynna aesinMa HamiMH XHMHUSCKHMI B MeXa-
HUYECKHMH CPEACTBAMH, HO TONBKO A0 H3BECTHOR CTeneHH; YacTHua

ROJKHZ COCTOSTH MO MeHbUield Mepe H3 IBYX aTOMOB»!,

! TTousitie of sxsusanente y III. JKepapa taxKe cTporo # onpe-
neneuro, O yKa3nisaer, 4TO HeKOTODHIE BPOCTHIE TENA, B YACTHOCUTH
MeTanltel, UMRIOT HECKOJLKO sksuBaiedroB. OTcioga ciexyer, 470
SKBUBR/EHTHRIE Beca {Macch) Henb3s NPHMEHSTh BMECTO AaTOMHLIX
gecop {macc). .

Hosste apepcrasnenns I JKepapa v O. Jiopasa 6ulau Berpe-
Reibl BeOVILHMH XHMHKaMu Bpaxiebuc. 5. Bepueawnye, 0. Jiubux
¥ HEKOTOpBIe ApYrHe yueHnle HCKAJSH B TEOpPeTHYECKHX BINVIAX2X

L HI. JKepapa n O. Jlopana caalsie Mecta H, OCHOBHIBAsiChb Ha 3aMe-

YAHUAX HACTHOrO XapaKrepa, N[HITARHCH OHOPOYHTH BCIO HOBYIO

F cucremy xumun, H. Bepuenuyc, 3JeXTPOXHMHYECKAR TEOPHS KOTO-

poro nolaseprjach pasrpoMy, CHCTEMATHUYECKH BHICTYNAA NPOTHB

' O. Jlopana u HL JKepapa, ofBHilaf HX B MOJNHOM HCK2IKEHHH Hayu-

p. HblX AOKTDHH, B CTPeMJeHHH noxkoaebars GyHAaMEHTabHbE 0CHOBRE
XRMUH, AoBedd uX Zo aGcypaa. fogoBuele e oOBHHEHHSA BHICKA3bi-

" paa v 10, Jlubux. OnHaxo B cgoell KpUTHKE OH PYKOBOACTBOBAJCSH B
HaHAGM ¢aydae He CTOALKO HaYYHHIMH HHTEDECAMH, CKOJbKO JHY-
auiv camomiobuem. O. Jlopan u I JKepap ocMmenunucs ucnpaButs
HeKoTopble $opMyas, upegacwenunie 0. Jlubuxom, noxkasanu, 4To
OTKPHITE UM MEAROH HE ABJSETCH WHIHBHIYAJbHBIM BeULeCTBOM.
Kputuka 0. Jlubuxa 6mia nogsa HARafoK, BLICKA3AHHBIX K TOMY
e B ockopOGHTesnnHON opme. Takas xpHTHKA BH3BANA Raxe
so3Mywende v #. Bepueauyca. Osuaxomusmines ¢ orsetom O. Jlo-
paua u LI, JXepapa IO. Jiufuxy, Bepuennyc aamernn: «Kaas, uro
sKepap u Jlopas uwe ofpyrasm B nuceme 10. Jlubuxa ewme Gonee
CHILHO; HEO Teneph, KakK 3TO HH GONBHO, OHH ONePMHBAXT HAX HHM
BepX. 3TOro 4 He xeazio no xpafuel mepe JKepapy»?,

Tipouwno se Oonee HECHATH JET CO BPEMEHH ROSIBACHHSA OCHOBHEIX
counnennft Il JKepapa u O. Jlopaua, KaK #x uled GuAH NPUIHAHGE
Goasurefi wacThio XHMHUKOB. FIpH3naHue HAYAAOCh ¢ COMYBCTBEHHBIX

U Xepap HL Beenesite K #3yNeHHI KO XHMHE 110 yuuraproll cucrese. M,
1858, c. 33
2 Har. no ke FuefbT 3 4B ¥Ras cou, ¢ 101

9 Jaxas M 4541 A 129



BLCTYIICHIE MOMOMBX XHMHKOB (CPEAH KOTOPBIX MOXHO Ha3BaTl
@, Manarytn! u O. Karypa?), Ewe npu xusnu $I. Bepueanyca
®. Manaryri nucaa Ui JKepapy: «Ilycrs kpuuar, a Bol — cuactan-
Buiit Baym nyTb! H yGencaen, yTo Te, KOTOpHIE OCYKIZIOT BAIY ONAC:
sunue bepueanycy, pasieasior B RefiCTBHTEILHOCTH BAMIY BO33Pe-
HEA, HO ONH HE DEWIaoTes npH3NaThen B 3ToM. KTo crubat cnuy
30 ner, TOT s1e MOKET BHAPHEMHTLOA»?,

Can UL JKepap 6wt yseped B cnpaBeiIUBOCTH CBOUX B3NIANOB.
Ou npeasnaen Ty nobeny, BPABI4, JHU6 Yepes Tpuauath Jet. 1o
ioe npusnanue ngelt Ll Jepapa u O. Jlopana npnac s pe3yin-
TaTe HOBLIX KPYRHDIX OTKPLITHH, TNOATBEPAHBIDAX HX CHAPaBeLIi-
socTh. Janpnefimee pa3puTie TeOPETIUECKUX BpeACTaBaeHli B Xu-
MHH  HPONCXOANAC HA OCIOBE  aTOMHO-MOTEKYAAPLIOTO  YHelNHH,
OCHOB2 KOTOpOTo Osiia 3a30mena pabotavy yuensix-apysest I, e-
papa u O. Jlopana,

FJIABA XVI

i".IOBAﬂ TEOPHMYA THNOB. JAPOMOEHHME YUYEHHY
O BANMEHTHOCTH. TOPMECTBO MONEKYASPHOH TEQPHH

HOBASl TEOPUA THMOB MEPARA

B cepeaune XIX B, mois3opamack npusHanlieM Teopus 3amene-
Hud, KOTOPas CTaaa oclopoit yeurapnolt rteopnit. B To e spema
MHOTHE XHMHKH PYKOBOICTBOBATHCD £Hie TeopHell Paiukance. Boko-
pe CTaJo O4eBMANLIN, YTO YHNTAPHAs CHCTeMa BOBCe He iCoKIndaer
NPHINANKS PAANKAIOB, HPABIA, B WHOM DONINMAHIY, CPABHHTEALNO
¢ paaukanawu 5. Bepueanyca n KO, JinBuxa.

Paaukaasl sitosb npuobpeiu suayelne B Teopuy tanos. B navane
80-x rr, 1. JKepap Buickazai MAe10, HTC KOMCTHTYUHIO BCeX opra-
UHYCCKHX COLAHHENHE BO3IMOMHO CBECTH K YETLIpEM THnaM npocref-
WHX HeOPraHHyeckKuy coeaunenuil. BoaAopo1a, XJOPOBOAQPOLE, BOAR
n ammMuaxa: HH, HCi, HOH, NHHH.

K taoy Bojopoaa on oTHeC yrieBOAGPOIL, H30GpAMABUINECH B
7o BpeMma ocolmm ofpaszom (manpumep, merax CHzH)}, xwcnorw,
adbleTHAR ¥ ED.; K THDY XJa0poBofopona ObIH OTHECeHH X 1OPEpO-
H3BOAHBIE, K THRY BOAB — KHCJIOPOANBIE COEAMUSHHS {CIHDTLI, 3¢H-
pPul ¥ Hp.}, Hakomeyu, ¥ THRY aMmuaxa -~ amunil. il JKepap ne
npuAapas cBoell Teopud abCOMIOTHOPO 3HAYEHHA M MCNOIbL30BAA
THIIL: aAxulis NpH ofGofmenuy ycraHoeaenseix daxrop. O HexoAKA

v gagerunn Mapuano Masaeyru (1802—1878) — noaurnqecku#l sMurpaut
n3 Hranun, pabGorasuwsit 8 ITapuke acencrentom y Ileaysa B naGopatopun [efis
Jwccara.

t Gewer Anwpu Kaezyp {1813—1891) Gu1 mupextopom Flapiokcxoro momer-
noro asopa, a ¢ 1871 r. — mpodeccopon floanrexunveckofl mixams, My oripuyo
HECKOMBKD HOBHIX OPraHuuecKHX COSXHHeniil, B TOM SHCAe BMIAOBHN AAKOIONb,

3 Hur o xie Peenny Zan Yeas, cou, ¢ 105
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cBoell TeopHH OCTaTKoOB, pac-
aTpuBas 3TH OCTATKH Kak rpyI-
Bl ATOMOB, KOTOpble 3aMellaioT
DAOPOAHBIE ATOMBI B THIHYECKHX
MOJIeKYIaX, MOCTPOEHHbIX, HATNpH-
ep, TIo THIY BOABL H T. A. Tewm ca-
BIN OH BBeJ paiauKaJbl, HO Yie
e B cMblcae CJI0MKHBIX Opranuye-
KHX aTOMOB.

Teopus tunos L. )Kepapa Gul-
a 3KCNepHMEeHTAJbHO NOATBEPK-
eHa HCCAe0BAHHAMH, BBIIOJHEH-
HuiMi ente B kKonue 40-x rr. B.
1849 r. A. Biopit ! oTKpbBLT KHpHBIE
aMHHBl H ofpaTUs BHHMAaHHE Ha
HX cxoacTtBo ¢ ammuaxkom. Hso-
Gpamasi aMMHaK Kak THADPaMHIL
NH,H, oun nokasan, uto moryT cy-
IeCTBOBATL TMOCTPOEHHBIE IIO €ro
THNY MeTHJaMHA H 3THJAAMHI Aszycr Buavzeavst Fofaan
(NH;CH; u NH,C,H;s). Bckope (1818—1892)
3TH COEAHHEHHA CTaJH Ha3biBaTh
AMHHaAMH.

A. Todpman? noarsepana H WHPOKO pasBua BuiBoAb A. Biopua.
OH nokasaJ, 4To B aMMHaKe MOXKeT OBITb 3aMellleH He TOJbKO OIHH,
HO M [Ba M Jaxke Bce TpPH Bojopoia. EmMy yaanoch Takike moaydnTb
H3 aHWJIHHA METHJAHWJIHH, STHIAHWIHH, AHITHJIAHHIHH, METHJITHI-
[ aHUAMH W JpyrHe pasjJHYHBIE 3aMeHMIeHHbIe aMMHaka. DTH COelH-
| HeHMA OKa3a/JHCh CXOAHBIMH ¢ amMMHakoMm. Bce BeiBoanl A. Blopua

ObLTH GJaecTslle MOATBEPH/AeHbl U PA3BUTHL.

A. Tobmau nosyuna Takzxke aMMOHHITHbLIE OCHOBAHHS, B YacCTHO-
ctu TeTpamerHaammonnii. CyulecTBoBaHHe TaKHX coOeJHHEHHI OH
npeaBHie/ MO AHAJOTHH CO CMEIIAHHBIMH aMHHAMH.

U lapae Adoasdh Biopy (1817—1884) moayunn meanunuckoe obpasopauue.
Hexotopoe Bpemsi paGotaa y IO. JIuGuxa B I'nccene u y K. Hioma B [lapuxe.
B 1853 r. ou samectna JK. Hdioma ua kadeape xumuy B Meauuusckoil wko.e,
BeKOpe 3anaa Kageapy Ha meanuunckom ¢akyavtete B CopGonne. A, Bropi Guia
cropounukoM uneit L. JKepapa u seictynan, B uwacthHoctd, B 3amuty O. Jlopana
u U Xepapa or nanamox I'. KoanGe. Ero mccaenosanus pasnooGpasuut. ITocae
noJy4deHHa nepBHYHBIX amMuHOB (1849) on npexanomun cnocoG BeUIENEHHS YIJAeBo-
JNOPOAOR AeilcTBHEM HaTpua Ha ranonjaankuasl (1855). B caeayiomem roay on
MOJYYHJ STHACHTAHKOAb. EMY NMpPHHALNEKHT Takme OTKpuTHE (enona, xoauna
apyrux coenuuenni. Mwm onmcana anpaoasnasi KOHAeHcalHst (He3aBHCHMO OT
A. Il. Bopoauua).

? Asezycr Buaveeavm Foguman (1818—1892) Guin accuctentom y I0. JImGuxa,
satem jpotentrom B Bounne. B 1845 r. cran npodeccopom Xumuueckoro xoamnejka B
Jlonpone, rae 6un Takke npesHAentToM JIOHIOHCKOrO XHMHHECKOTO OO0UIECTRA.
Bepuysumes wa poauny, ocnosaa Hemenkoe xumuueckoe ofmectso (1868). ITog
snedatnennem peakuun H. H. 3unnna o6cTosiTenpHo M3aydan npeBpallenns aHH-
AHHA, HCCAEROBAT COCTAB KaMEHHOYTOJbHOM CMOJB H BHINOMHHI DPAJ CHHTE30B.
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Boamomiocts o6pasoBaHus COCAHHEHHH, NOCTPOGHHHX DO THNY
BORB!, OBlIa 9KCIIePHMENTA/NbHO NOATBepMAeHa ¥, Buapamconom '’ 8
1850 r. Mcxons U3 ankoroasra Kajus, OH DPEANPHHAA RONBITRY
NONYYHTL BLICIIHE IOMOJOTH CIHPTOB, AeHCTBYR Ha AJXKOrOAAT
HOAHCTHIM 3THAOM. TIpH 9TOM, K CBOeMY YAMBACHHIO, OH HOJYYHA
He ¢IUpT, a oObiKHOBeHHbIH 5¢up. B To BpemMs MHOTHE XMMHKH Nol-
HepKABAAY CTAPBIl B3NS, 4TO CNHPT ABAAETCH THADPATOM 3(hupa
C:HioO-Ho0O, u coorsercTienso stoMy H3obpamanu anxorodst
CiHi0 KO (npu C=6, O=8). Mexay Tem O. Jiopan u 1L Xepap
paccMaTpHBAAM 3TH HPOLYKTH KAK NPOHIBOJMBEIE BOXH C 3aMeuleH-
HEIM BOJZOPOAOM:

C2H5 } Csz C2H5
H 0 K }O Colls } 0

Y. BHABAMCOH NOCTABHN KOHTPONbHHIE ONBITH ¥ MOATBEPIAMI Tnpa-
BHABLHOCTL TAKOIO H306DAKeHHR, poayuus cMmemauunie 5DHPH
CH3;0C:Hs u CsHyOCeH;. Jrum pesynpTatoM Oni30 OKOHHATEABHO
NOATBEPHACHO, YTO NPOCTHE IPHPH CONEPKAT ABA CHHPTOBHIX Da-
JIHKaja.

pogoaxan ceon nccneposanud, ¥. BuangMcon xoxaszan, 4710 He
TORLKO Bﬁbﬂpbl H CIHPTHE, HO H KHCJAOTH DPHHAOZEKET K THITY BOXHL
B naspmefimieM K THIYY BORW OLLTH OTHECEHR H MHOTOOCHOBHLIE KIIC-
JIOTH, KOTOphie Y. Buanamcon NOHYKCARA K YABOCHHOMY H YTDOCH-

HOMY THDY BORKL
50; } PO }
H, o)) H, Os

cepHan KHCROTA docdopiad KncAoTa

SDTHMH HCCAGNOBAHHAMH HOJOMKEHO Hayano KOHUeNUH# ¢ Kpar-
HeX THRAX, #a ociose Koropoli M. Deptao npuined K 3akJO4eHyo,
YTO TAMNEPHH OTHOCHTCS K 3THJOBOMY CHIHPTY Tak Xe, Kax ¢ocdop-
#as KHCNOTA K as0THOH xHonoTe. 3T0T BHIBOZ OBl 0KA33H M
sxcnepuMentansio (1854) M cran TaxmKe OCHOBOH FHMOTe3k!, BLICKA-
saunofr A. Biopuem, uTO €CAR CYMIECTBYIOT OJNHOATOMHEI® M TpeX-
ATOMHBI@ CIHPTH, TO HACAMKeH OBITh OTKPHIT W ABYXATOMHLI CHHPT,
JleficTBHTe LHO, BCKOpE MY YHAJOCh [OAYHHTS riBkonhL (1856).
Taxnem ofpaszoM, GbLI0 YCTAHOBJEHC CYHIECTBOBAHHE CIONPTOB TReX
KJI4CC0B, H3oGpamaBiinxes COTHACHO TEOPHH THNOB {KPaTHLIN):

Hyo “le o

aftrorofb TABKGA L FARIE PRI

U Yuavas Aaekcandep Buasamcon (1B24-—18904} naywan xuunie 8 Tefizens-
Gepre y JI. I'menuna, paboran eu u y K, Jlubuxa, flocne nepeeana cemuu B Ila-
prx B reuenne 1846—1849 rr. paforan B coborBennofd naGoparopun., B 1849
ctan npodeccopoM B YuwsepewrerckoM xonmeame s Jlowzone, B 1850--1855 rr.
BHNOARRSA CBOH DMaBime wocteioBanus, B (887 r. on smiien B OTCTABKY.
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Bee aTth otkphitra 1l JKepap BeTpeTa ¢ OGABLIEM YAOBAETBG-
esneM. OHH nONTBEDXAANH €FO yueHHe 0 THnax. Bmecre ¢ tem
oY NOGYRRJH €10 BKCHePHMRHTANLRO HOCIeNOBATh OCTATKH — NpO-
RYKTH B3aHMOAEHCTBHA KHCJIOT R ®X npouspoanmx. Kpome toro,
Hi. JKepap ocywmiecTsus # APYTHe peakiuyu H cMor R0GaBHTHL K TH-
rtaM BOJbt ¥ ZMMHEAKA THIEL BOACPOSLA B XJ0POBORCPOAA.

Teopus Tunor 11, JKepapa noayunna nosloe skCnepEMEHTAILHOR
Joxazartenncrso. (JHa OKazanach NJOAOTBOPHOA 1% XalsnHeRero
PA3BHTHE APeACTABIeHHH O KOHCTHTYLUHH., 3T2 TeOPHR NPHBORKRAA K
BHIBOAY O PAINHUROH 3HAHOCTH {CHOCOBHOCTH K 3aMeUIeHHIO OIHOTO
HJIH HECKOABKHX 3KBHBAJEHTOB} PAAHKANOB-GCTATKOB.

BO3IMMHHOBEHMME YHEMHA O BAREHTHOCTH

¥ HI. Xepapa 8 O. Jlopasa Gulsiy NPHRIETHAILHEEIE TPOTHBHIKH,
RHTABIUINECH HAa OCHOBE COOCTBEHHBIX HCCNEACBAHER YTBEDKAATH B
XBEMEH TeOPeTHUECKHe BATJALL, HPOTHBONOJOMHLIC TEODHH THIOB.
K umxcay Bx oTmocuiinch npempe Bcero A, Koasbe! n 2. @pank-
aanxl O6a ony, mo xpaiiedt smepe, 8 Hayake CBoell ZeATeJbHOCTH,
Opltn noctegoBateaiMi f. Bepredwyca, BuHCTYRAAN B 34LQHTY Teo-
DR pafgKakos M, npuferas X XHTPOYMHLIM OODBACHEHHAM, NHTa-
JHCh CRACTH 3JeKTpOXHMUueckyio Teopuio. Tak, A. KoanGe, obwsc-
HER CAOCOOHOCTL BOJODPOLE B COCRMNEHHSX 3aMELATLCH XJA0DPOM,
NPHOHCHIBAN BOAODOXY 0cobble ¢BOACTRA, OTNHRAIUIKECH OT CBORCTE
ODOBIMBHIX /EKTPOROAOKHTEALHEIX 3JEMEHTOR.

Barnazw A. Konpbe xopomio nOATBEPRARIOTCS €ro COBCTBENHEIM
BHICKASLIBAHHEM B 3aIAUTY MEKTPOXBMHUECKOA TeopHH: «Dmio Oul
6e30TBETCTBEHBBIM, e/ OBl Mbi, He ¥MesA HUYerc JZYYLIero, pelliuiu
#3-3a OAHOrC TPYAHC OODACHEMOTO (axTa BRIKHHYTL 3a 0OpPT TEO-
PHIO, KOTOPAK TAK JOJr0 CAYMHIA HAM BEDPHLIM PYKOBOAHTENEM B
TPYAHeRIIBX O6MaCTAX OPrafHuyeckoil XHMHH H NIpeloxpansia sac
ot aabayxaenutt Jlopan-JKepapoBcKoro ¢Boia 3aK0HOB . . .»%

TTopoGro A, Koawfe, 2. PpaBknans Toxe CTPeMHJICA BOCKpe-
CHTh TEOPHIO PAalKKaloB, nuTalcs noayunts (1852) crobemnsvie pa-
A¥Kaabn (aToMm opramsvecknx pewect). C sroft uenblo OH BoOC-
noibL3oBaNCH peaxuyef:

C;Hsi—}-anZnI—i-C;Hs

P Adoasp Buaszeavm Pepuan Koasbe (1818--1884) Swn yuenuxom &P, Bé-
sepa. C i842 r. 6un accucrentom y P. Byusena, 8 ¢ 1845 r. Ben HecnezoBanug
B JlowaocHe no RIPMBHEM cBOHCTBAM CMeceff ra3oB A4S KaMeHHOYTOAbHOH Npo-
mumrenrocty, Beprysmacs 5 1847 1. 8 lepmawwio, OH HexoTopoe BpeMA 3aHH.
MaRCs RAYUHHO-ANTEPATYpPHOR jpeATenbROCTMO, a ¢ 1851 n 3awsn xadeapy xax
apeemung P. Bynsena » lefizeavtepre. B 1865 r. nepemen p Jlefnumurekull yum-
BEDCHTET H PYKOBORHA 3Mech 3AHRTHAMM CTYRGHTOB H [PAKTHKAHTOR.

? 3dyapd dpanxaand (1825—1899) Hawan NesveAbHOCTb RHOMOMBEKOM 2pTe-
xaps. Boaes ocoBatenbio OB H3Iyuan xuMmrel B Jloukzowe (Myselr skonOMHESCCHOR
reoxorun} noa pykemopcrmom Ji. Ilnafidepa. Bmecte ¢ A, KoanGe nepeles s
aaboparopwio Byhaeda n Map6ypre. Bosppatuniiuce 3 AHIIHI, SBUT yunteneM,
a sate npodeccopoM 8 Manuecrepe. C 1857 r. cran npeemsmkom A. Todmana s
Bap?ommeencxom rocnerane g u [opuoil mikose, rite paboran no 1885 n.

Unr. nowi: Foenst 218 YKaa cod, ¢ 134,

£33



INonyuennoe coenuuenne (yraeBoOpPOL) OH paccMaTpPHBAI Kak CBO-
Goaupiit 3Tua (npn C=6), B AefCTBUTEILHOCTH Ke 3TO Obl1 GyTaH
CHyo. O6bsicnenne 3. Ppaukaania B TO BpeMs He BCTPETHI0 BO3pa-
)Kenuil. [lna camoro e . PpaHkaanaa NOJYYEHHBIl pe3yabTat
Ka3a.1Csd HeONpOBepPKHMBIM J0Ka34aTe/lbCTBOM CYUIECTBOBAHHSA CBO-
Gonnoro stuaa. HMayuas Goaee noapoGHO 3Ty peakuuio, 3. OGpauk-
Jan1 o0HapyKuJI eule oJHH NPOAYKT— LHHK3TH/, BLI3BABLIHII OCO-
Oblii HHTepec Yy XHIMHKOB: '

CiHs1+-2Zn=27n1+ZnC;H;

OTKpbITHE ITOr0 METAIJI00PTAHHYECKOTO COeAHHeHHS, BIOC/AENCTBIH
chirpaBiiero GoJblIyI0 POJb B PasBHTHH OPraHHYeCKOro CHHTe3a,
npuHecao . PpankiaHay H3BeCTHOCTb, MeKAY TeM KOHCTHTYIHS
BEUIECTBA, HE COAEPIKALLETO KHCA0POAa, He Moraa ObiTh o0bacHeHa
C TOYKH 3PeHHs 3JeKTPOXMMMUYECKOIl Teopuiu (paiukana H MeTall
3aPSAMKEHBl 3JIEKTPONOJOMKHTENbHO). . PpaHKkIad] o0Kasa/cid Bbl-
HYKIeHHBIM OTKa3aTbCH OT 3JEeKTpPoXuMHUecKoil Teopun. Fayuas
XHMHYECKHE CBOIICTBA METa JJOOPraHHYecKHX coelHHeHHil, oH oOHa-
PYKHI, UTO META/Ibl B TAKHX COEMHEHHAX MNPOSB.IAIOT OnpeaeeH-
HYI0O «e@MKOCTb Hacblllenusi», Tak, MblMBAK cnocobeH aaBarth Tpex-
OKHCb M naATHokHCh. [loatomy paamkan wkakomna As(CoHg), (nmpm
C=6) MoxeT nprcoeHHATb JAn60 OLHH, A000 TPH aTOMa KHCJI0pOLa:

] C;;Ha C2H3
As {1 C:H; C:Hs
o as{o
ODKEHCb KaKoanaa l O

(@}

KakoANnioBnas KudaoTta

Ha stoit ocHoee 3. Ppanknana craa paccMaTpHBaTh Heoprauu-
HYeCcKHe coelHHEeHHs MeTaJlJIOB, MOCTPOEHHBIMH 1O OCDGO.\{}’ THOY Me-
TaNnJo0OpPraHH4YeCcKnx coenHeHil. On uerko BbICKa3aa CBOH HOBbLIE
B3rJasabl OTHOCHTE/JIbHO <«EeMKOCTH HAaCBIILEHHA» 3JIEeMEeHTOB: é(n]ﬂl
paccMOTpeHHH (OpPMYJ HeopraHH4yecKHX XHMHUYECKHX COeIMHeHHUIl
Aaxe noBepXxHocTHOMY Habmiogarenio Opocaercss B Ivasa rocnoact-
Bywolias B 3THX (opmyaax cummerpus. OcoGeHHo coeiMHeHNs a30Ta,
¢ocdopa, cypbMul H MBIUIbAKA 00HAPYKHBAIOT TEHIEHIHIO 3THX 3./1€-
MEHTOB OﬁPHSOBbIBﬂTb COoeIHHEHHs, B KOTOPBIX COAEPHHUTCH TPH HJAH
NATL IKBHBAJEHTOB APYIrHX 3JEMCHTOB: HMEHHO IIpH 3THX OTHOILUE-
HHSX HMeeT MecTo HauboJee MOJHOE HACHILEHHE CPOJICTBA 3THX Tel.
C oTHoweHusIMH 3KBHBaJeHTOB 1:3 Mbl uMeeM coepnuenus: NOs,
NHS, ng,, pOg, PH;:,, pCls, SbOs, SbC]a, ASOg, ASH:;, ASCIs H 1p-,
a ¢ oTHoweHneMm 3KsuBadentos 1:5 — NOs; NH O, NH,l, POs,
PH4l n ap. He npeanonaras cospapaTh runotresy o NpHYHHE 3TOM
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O/IHOPOJHOCTH B IPYNNHPOBKE aTOMOB, fl BCE K€ CYHTal0 COBepIIeHHO
SICHBIM H3 MPHBEEHHBIX PHMEPOB, YTO TAKOTO POAA TeHJCHIHS, HIH
3aKOHOMEPHOCTD, ABJIACTCA TOCIOACTBYIOUIEH H YTO CPOJACTBO aTOMOB
BLILIEYKA3AHHBIX 3JEMEHTOB BCEra VAOBJSTBOPSETCS OAHHM H TeM
LJKe YHCJI0M NPHCOeAMHSIIOUHXCS aTOMOB, HE3aBHCHMO OT HX XHMH-
| MeCKOil npHpoLb» .

Taxnm oGpasom, 3. Ppaunknann eue B 1852 r. BoicKa3aa Haew o
BAJIEHTHOCTH 3J€MeHTOB 2, KoTopasi B TO BpeMs He MoJy4Hjaa TpH-
3HaHHA. ITUM H OODBICHAETCH, YTO IO BONPOCY O NpHOPHTETe yCTa-
HOBJIEHHMS TEOPHM BaJEeHTHOCTH BBICKA3LIBAJIHCh pa3JHyHble TOYKH
speHusi. ABTOpoM 3Toii Teopun cuntaau A. Kekyse, npuyem yTBepix-
npaau, uto 3. Ppankaana B To BpeMsa He Obl1 B COCTOANHHH onpene-
JIHTh HCTHHHYIO BaJEHTHOCTb KHcaopoaa. JeficTBiTe 110, H3 TOJILKO
yTo npHBefeHHbx Gopmya . Ppauxkianga BHAHO, YTO ero mnpen-
CTaBJIEHHS O BAJEHTHOCTH KHCJI0POJAd M MeTa/JIOB HeBepHbl.

Hanpreiiuuii war B pa3BuTHH NpeAcTaBjieHHil O BaJeHTHOCTH
6o cmenan A. Kekyae (om caemoBaa mno nyTH, yKasanHOMY
3. ®pauxaangom). A. Kekyae yctanoBn yeTbpexBajieHTHOCTb Yrile-
pona. On nucan (1858): «IIpu paccmoTpenun npocreiiluux coeanHe-
unit yraepona (CHy, CH;Cl, CCly, COCl;, CS; CO,; CNH) 6poca-
eTCsl B IJla3a, YTO KOJHYECTBO YIVIEpoJdd, KOTOpoe XHMHKH CYHTAaloT
HAaHMEHbIUHM H3 BO3MOKHBIX H NPH3HAIOT aTOMOM, BCerja CBA3bI-
Baer HYETLIpE aTOMAa OJHOATOMHOTO 3J€MEHTd, HJH JABa aToMa IBYX-
ATOMHOIO 3JeMeHTa; 4To Boolule cyMMma XHUMHUYECKHX eIHHHIL 3Je-
MEHTOB, CBfI3AHHBIX C ATOMOM yriepoia, pasHa 4. 910 NPHUBOAHT K
TOMY, UTO VYIJepoJl YeThipexBaJeHTeH (MJH YeTHLIPEXOCHOBEH)».
B npuMeyaHHu OH OTMeuaer, YTO «yIVIEPOA HrpaeT poJb -YeThIpex-
aTOMHOTO pajgHKajga H /5 HEKOTOPBIX YiKe H3BECTHBIX COeANHEeHMHI
MOKHO NMOJYYHTH OTHOCHTEJABHO NpocTbie Gopmyabl, oaHako Gogee
noapoGHoe oOCyXJeHHe 3TOro BOMpOca 3aBeso Obl Hac CJAHL-
KOM JaJjexo» 3. .

Yike cama opma untatsl 3 countennii A. Kexyae nanomuHaer
BoickaspiBanue J. @panxkaanga. B cBsf3n ¢ 3THM, KaK Crnpape]uBO
OTMETHJ HeMelLKHH HCTOPHK XHMHH 3. Meiiep: «...B BbillenpHae-
aennom noJgoxkenun Kexyne uuxonm o0pasoM Heldb3si YCMOTPeTh
pe3y/bTaT KaKoro-J1u6o OpHTHHAJBLHOTO TPyAa HJAH CAMOCTOSTENb-
Hblil HAayuHbli war, TeM 0oJee 4TO 4eThIPeXaTOMHOCTb YIJepojaa elle
paubie Golna npusnana @paunxaangom n Koasbe n raaeusiM oGpa-
30M JIeXaJla B OCHOBe HM3LICKAHMIl moc/elHero B 06.1acTM KOHCTH-
TYUHH OPTAHHYEEKHX coednHeHuii»?.

' Frankland E. On a new series of organic bodies, containing metals.
Phil. Transations of the Royal Soc., p. 142, 440, 1852.

2 TepMHH <«BaleHTHOCTb» npedjoxua B 1868 r. K. T'. Buxensrays (1842—
1927). Hapsay c¢ stum OwlIi pacnpocTpaneHbl TEPMHHBL «aToMuocTbs (3. Ppauk-
JaKl), *eMKOCTb Haceuedus» (. PpaHkaani), «3HAYHOCTb M CTENEHb ZAMECTH-
MoctH» (Y. Oanunr) u ap.

% Kexyae A, Croaerne Teopun xuMuueckoro crpoenns, CGopunk. M., 1961,
c. 26.
* Mefiep 2. Hcropna xumun, Cnd,, 1899, c, 271.
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MEMBYHAPORMBIA XHMMHUECKMHA KOMIPECC B HAPNCPYD B 1840 r.

B npouecce teoperuHyeckuxX CHOPOB KAK MO BONPOCAM KOHCTHTV-
1HH OPraHHdecKMX BeuleCtTB, TAK H 10 JPYTHM OCHOBHLIM BONPOCaM
PAa3IHUHLIE KOIE XHMHKOB NPHAPHHBAMHCL CBOEHl TOYKH 3peHus.
Tax, paunoganpaslie HOPMYAB COSAHHEHHN, BHIPANKAWUIHE KOHCTH-
TYHHIO, THCAIH no-pasnoMy. Hanpumep, Boay H308paXKaIH YeTHDL-
M QopMYyJaMH, a4 Z15 YKCYCHOfl KECHOTH CYileCTBOBAJO REeBATHAA-
nate gopmyal,

B Ttako#ft croxuON 00ctanoske HeofXoAnMO OBINIO YUEHEIM A0TO-
BODHTLCR 06 €3MHCTBE NPeACTaBIeEKi No OGHINM BONPOCAM XHMHH.
OxHuM M3 HHHHHATOPOR CO3BIBA MeXKAyHapoanoro cofpauus Oeet
A, Kexyae, kotopmil B 1858 r., paboras Hajx yueSHHKOM Opranuye-
CKOfl XHMMHH, CTOAKHYICH ¢ TPYHHOCTSMH HPH H3JOMEHHH OCHOBHBIX
nonoxennft arofi nayks. Ocenbio 1858 r. A, Kexyae serpersics ¢
K. Beasrunenom? u o6CyAMA ¢ HHM HJEIO O CO3LIBE MEXIYHADOA-
HOTo cobpavua. QKa3a10Ch, YTO KX DOALEPHKHBAIOT H APYIHe XHMUKH,
Tloce storo Suina cozpana HHMIHATHBHAA TPYNNE, KOTOPaf peilluia
colipate Kourpece 3 ceutadps 1860 r. 8 Kapacpys.

Kourpecc oTKpbiics B Hasuauenupt aens. Ha sesm npucyrerso-
Balo l40 XUMUKOB H3 DA3HEIX CTPaH, B TOM HHCIE CEMb PYCCKHXE
Ha ofcyxaenue Gbl NOCTABTEH BONPOC O PA3THIHH NOHATHIH «aTOM»,
«MOJIeKYRA» ¥ «3KBuBajent». Hig MOArorosku npepjomenult Suaa
co33asa xompccusi uz 30 weqonex, B COCTAaB KOTOROH BOULTH
H. H. 3uuun, A. W Mennenees » JI. H. Winmxos, J. M. Meuze-
Jdeep, onucapmuii B muceMe x A, A, Bockpecenckomy paGoTy
Kourpecca*, Bpifedser CpeAy BHCTYHNABUHIMX HTAJbAHCKOrO XHMHKA
C. Kauununapo u orMesqaer ocobylo BaRKHOCTb BBICKA3AHHBIX HM
MBICAEH,

Cranucaao Kannuyyape (1826—1810) nonyuwn ofpazosanne s {lanepmo
{Cununnn) u » Heanone. B 1847 r. ppunaa yuacrde s BocoraHnm B CHOHARE ©
ocre erg NOZaBAeRUA SMHFpHPOBAN B0 $paruwio. On GHMA  HerOTopoe BpeMf
accucredtoM y P [Tupus {1815--1865) B Tlapuke, 3atem mepeilien B AalopaTopHio
M, Lllespeasn, ssech cosmectno ¢ @, Kiaossom onyGaukosan nepsyio paboTy o x1o-
DHCTOM Hnade ¥ muaxamume. B 1852 r. €. Kaunuunapo sauan kadeapy duzugn o
XuMEE B Aneccasipud {IibeMONT}, B caAedyiomeM rojgy OnyDSHKOBAN HIBECTHOR
KCCACAOBANHE O HOHCTBHE €XNOI0 Kadd Ha Oensodumil anpferss (peaxmus Kai-
nuunapo}. B 1885 r. C. Kannnuusapo cran npodeccopos xumun B Feniye » sanm
Maics Hayuso-AHTepatypPHOR AestTefbHOUTHIO, HANHCAD, B VACTHOCTH, CBOS HIBECT:
Hoe comnnenue «KoHcnexr kypca xuMudecxof $Gurocoduu» {1858), B 18560 r. o
npucoesusnacs K Papufanens s Ilanepyo u B cleayioOnes rolty CTaX 31ech Npo-
deccopom xumun., Tlocme ofwvexunenus Mramsu s 1870 r. C. Kannuuuapo nepeten
B Pumcrnft yausepeurer, Bexope o Guia ualpaH ceHaTopoM.

U Cu: Brox M. A «¥Yenexn xumsuus, 1940, 1. IX, sun. 10, ¢ 1179,
* Kapa Beasryuen (1813--1870) pomuica p [lerepGypre, Ot npogeccopoM
# AH&)eK‘mﬁGM Hlonnrexmiiqeckoro yHCTHTYTa B Kapacpys,
3uuun, A IL Popoaw, T, Jlecnnckuir, A, M. Mewjgeneen, H. Harair
cod, B, Capyy 1 JiI, H. Hiswxos.
4 {lur, no kit Maagengens M, H, TameﬁxoB E. 4. 1. Meungenees,
ero REIHb H JeATeNkHOCTS, 1. 1. J1., 1938, ¢ 236,
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B pazBurtiu TeoperHyeckofi
xumpr C. Kanunuuapo nprHag-
aexxuT Gospmas poan. MHTtepec-
HO OTMETETh, UTO KHCCHAEHOBAIINS
n0 onpeledeHHi0 MONeKYJAAPHHX
MACC B ero cTporse PopMysEpoB-
KE ICHATHER €aTOM», ¢«MOAEKYIa»,
«IKBHBANEHT» ORI Npeie Bee-
ro cAelCTBHEM MHeoroaeTHedl npe-
HOJZaBaTeJbCKOR HeATeJLHOCTH,
Hexons uwa runoreass Asoraapo #
HOAB3YACH METOI0M Onpeledne-
Hi#51 IIOTHOCTH BapOB, OH NPHINESs
K BRIBOAY O CYLIeCTBOBAHHH MO-
JEKYA fpOCTHIX T&1. 3TOT BHBOL,
oxnaxoe, 6 Be How, K Hemy elle
R/?ﬂbwe nprigan Ui Kepap n

. A. Tozen (1804--1880).

Ocuonuipadcs Ha onpegede-
HHSX NAOTHOCTH Liapa DTYTH H e
AeTyyux coeinsennh, C. KauHsunapo npeJoKBI YABONTE 2aTOMHYIO
maccy PTYTH cpasuuTebio ¢ npuuaroll [, Xepapowm. Mmes B Buay
aHAJOTKIO COeAHHENNN PTYTH C COEAMIENHAMH APYTHX MeTasies, OH
HAPENAONMNA TaKKe VABOHTL aTOMHBIE MACChl MeXH, IHHKA H 0.108a.

B ceoem counuenun «Koncnext kypca xiwmitueckoil $rICCOGHND
C. Kausunnapo ofocHoBaa HeoBGXOLHMOCTb H3MeHeHHH aTOMHBIX
Macc pAZa MeTandoB, He TOAbBKO Ha3upyack Ha pe3ysiaTax onpe-
nesenuil EIOTROCTE!l Bapa METaANCOPTaHHUeCKnX coeinEeHnd, Ho K
IIpKBAEKas aiHHEE O BAJEHTHOCTH METa/IMOB, HX CrocoBHOCTIE Na-
BaThL COBJHHERHHS CO CNUPTOBHIMHE paaukadaMu. Ilpu sToM BrHIscuH-
A0Ch, 410 BHBoR A Kekyae u HeKOTOPHX ADYIEX XMMHKOB O NOCTO-
AHHOf BANIEHTHOCTH MeTannoB Hepepei. OKazajoch, UTCG MHOTHe
MEeTaJAnE 00aA410T NepeMen ol BAAeHTHOCThHIO,

OcuopHan sacsyra C. KanHRuuapo cocTOAA& B BO3DOXKIeHHH
THOOTE3R ABOTAAPC # B HOCASIOBATEALHOM NPHI0KEHHN ee K Onpe-
IeNelRIo MONEKYASIPEEIX B aTOMHX Macce. B pesyssTaTe BCero atToro
C. Kammuuapo dopMmyaupopan seisof; «Pasinudpie Koiuuecrsa
OAHOTO H TOTO e 3AEMEHTd, CORSPXKaAHecs B PAIAUYHBIN MOILRY-
Jax, SBAdi0TCH UeJpMKE KPATHBIMH OZHON B TOH e BeJHUHHEL, KOTO-
past BXCAHT HeZeJdHMC B 3TH COeZHHEHHfl B N0 NpaBy Ha3biBaercs
atoMoM». ITO NOJ0KEHIe HazblBaeTcs 3akoHom aTomos €. Kasm-
HHENEPO.

C atrmu HopuiMu B3radaamu C. KaHHBHLAPO ¥ BHICTYNHA HZ KO-
rpecce B Kapacpys. «OnyutenfieHHas peup KaueHINAPO NO CHpaBef-
JHBOCTH  Omiia  BoTpedwena  ofmuM  ojofperHeMm» !, -~ nHcad
J. Y. MenpeneeB B cBoem mncbMe A. A, Bockpecenckomy.

Cranucacs Kaunayyapo (1826--1810)

Vipr noxu: Maagesunes M H, Tumenro B E. I H Na&!lj},&ﬁﬂﬁﬂ
sro Wu3uk ¥ TROpYectso. T. 1. Ji, 1938, c, 256,
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KoHrpecc nyTeMm ro/socOBaHHsi NPHHSAI, YTO MNOHATHS «aTOM» H
«MOJIeKY/1a» pa3anunbl, OQHAKO He M0 BCeM BOMPOCAM Ha KOHrpecce
papuio eaunnoaywue. Tak, BeicrynuBmui ¢ Guaecrsuteil no dopye
peubio K. [liomMa npeasosui KOMOPOMHCCHOE DelleHHe N0 BONpocy
06 aTtoMHbIX Maccax. HoBble aToMHBIe Beca OH mpejaara’g NpHHATb
TOJIbKO AJI Heopranuueckux tes. Ilpotus storo suictynua C. Kau-
HHUILAPO, H 0 ero NpeaokeHnio OblV10 pelleHo NPHHATL H3MeHeHH s
B @TOMHBIX Maccax He3aBHCHMO OT TOro, B Kakoil 001aCTH XHMHH OHH
NPHUMEHSIOTCS, =

XHUMHYeCKHIl KoHrpecc Obl1 NepBLIM B HCTOPHH XHMHH coOpaHuem
YUYEHBIX-XHMHKOB MHOTHX CTpaH, Ha KOTOPOM OOCYXKIAJn H Lame
rosiocoBafau (pOPMYJHPOBKH OCHOBHBIX MOHATHH XuMuH. OcHoBHas
leb KOHrpecca — NpHATH K €LHHCTBY B onpeaeeHuax (ynaamen-
TaAbHLIX MOHATHIT XHMHH — «ATOM», «MOJIEKY1a», «3KBHBAJEHT» —
OBl1a TOCTUTHYTA. DTO 03HAUAIO TOPIKECTBO ATOMHO-MOJEKYJISPHOTO
yuenus, ochosannoro L. Kepapom n C. Kanunuuapo. 1. M. Men-
[e/IeeB HEOAHOKPATHO OTMeYa/] OrpoMHOe 3HaudeHHe KOoHrpecca B
Kapncpya A4 rnporpecca XMMHH, H B HdCTHOCTH [IJ51 TE€He3HCa HAEH
MEPHOANYECKOTO 3aKOHA XHMHUYECKHX 3J1eMEHTOB.

Boabuioe Brneuariedie Ha yYacTHHKOB KOHrpecca npoussena 6po-
wiopa C. Kauunuuapo, B KOTOPOil ObIJIH H3/I0MKEHBl OCHOBBl aTOMHO-
MOJIEKY/IAPHOH  TeopuH. Y4acTHHK KOHTpecca, HEeMelKHIl XHMHUK
JI. Meiiep nucan Bnoc/1eACTBHH: «§l TOXKe MOJYYHJ 3K3eMIIAp, KOTO-
PHIIT NOMOMKKHT B KapMan, utolbl npouects Ha o6pariom nyTtH. Joma
si HECKOJILKO Pas mepeuntas 3Ty MajdeHbKyio KHHIKKY H OblJa nopa-
JEeH TOH SCHOCTbIO, ¢ KOTOPOI OHa ocBewiada HauboJee BaxHbie
criopHble NyHKTH. MHe Kasaiocb, 4TO ¢ MOMX IVIa3 CHSJIM NOBA3KY.
Bce coMuenns HCY@3MIH, H HX MECTO 3aHSIJIO YYBCTBO CHOKOHHOI yBe-
pednocTi. Ecau Mue BnocsedcTBHH yaajoch enoco0CTBOBAThL BhifC-
HEHHIO MOJIOMKEHHS H YCIOKOeHHIO cTpacTeil, s 0043aH 3TUM B 60/1b-*
woit Mepe Gpourtope Kanunuuapo. Ona, no Bceil BEpOsSiTHOCTH, Npo-
H3BeJa nojobHOe Ke BHeyarJAeHHe H Ha MHOTHX APYTHX 4JIEHOB
KoHrpecca» .

rJIABA XVII
TEOPHUSA XMMHUYECKOIO CTPOEHMS

PA3BMUTHE NPEACTABNEHHWH O KOHCTUTYLIMH
OPTFAHHMYECKMX COEAMHEHMHA B KOHLE 50-x rr. XIX B.

Bo3uukHoBeHnne NOHATHS BajeHTHOCTH (artomuoctu) B 50-x rr,
ABH/IOCH PE3y/ILTATOM TEOPETHYECKMX M SKCMEPHMEHTAILHBIX HecTe-
JIOBaHHII MHOTHX Y4eHBIX, B ocobennocta 3. @panxaanaa, I'. Koasbe
u A. Kexkyne.

! ot me ki My p @. I, Heropus xumun. M—JL, c. 181,
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Ppudpux Aseycr Kexyae (1829—
1896) B cTyaeHuecKHe roikl H3yuasa ap-
XHTeKTYypYy, Ho B 1848 r., mpocaymae
kype xumun y 0. Jluouxa B I'nccene,
pelm cnenHannanpopaTaes B stoit o6-
nacta. Lo 1851 r. on paGortaa y 10. Jlu-
Grxa, a zareMm otnpaBuaca B [lapmx,
rae caymana aekunn K. IHioma n
A. Bopua. B caeayioiem roly oH, Bep-
wypmHck B [epmanmio, paoTtan B yacr-
HOil sna0opaTopiil, a 3aTeM B rocnitaje
cs. Bapdoaomen B Jlonnone. C 1856 r.
OH HayaJ NPenoAaBaTe]bCKYI) JeATelb-
#octs B leiineanGepre. C 1858 r. —
npodeccop XuMHH ynusepcnteta B Ien-
re, rie HApAlY ¢ NpenofaBaHHeM pas-
BCPHY.J HCCTIEI0BATEILCKY IO AdesiTe b~
HocTe, On Hanncan «YyeOHHK Oprami-
yeckoit xiumuus, C 1867 r. A, Kekyie —
npofeccop BOHHCKOro YHHBEpPCHTETa,

HanGonee BaMXHBIMH HIEAMH

A.Kexysne 0 KOHCTHTVIHH COEIH-
HeHHil GBbIIM BHIBOAB M3 BHICKA-  @pudpux Ascycr Kexyae (1829—1896)
3aHHOTO paHee MOJOMKEHHH O ue-
THIPEXaTOMHOCTH yriepojaa. PaccMaTtpupasi KOHCTHTYIHIO BelLECTs,
colepzKallnX HECKOoabKo aTtoMoB vraepoia, A. Kekyae npuuwen X
3aKJI0YEHHIO, YTO CHJLI CPOJACTBA aTOMOB yriepojia Moryr 6biTh Ha-
CHIILEHB HE TOJBKO NMyTeM NPHCOeANHEHHS K YrJAepolay APYrHX 3.e-
MEHTOB, BXOJSLIHX B COCTaB COCAMHEHHS, HO H IVTEM B3aHMHOro
coefHHeHNA aToMoB yraepoaa. Peub naer o uenecoo6pasHoil cTpyK-
TYpe MOJeKYJ OpraHHuyeckKHX coeanHenuil. Ecau coeannenne coaep-
JKHT JBa aroMma yraepoia, TO H3 BOCbMH eILHHHIL CPOACTBA 3THX
JABYX aTOMOB B TpocTeiilleM cJyuae JIBe eINHHIL 3aTPayHBaloTCH
Ha CBSI3b Mexay atomamu yriaepoaa (C—C), ocranabubie e LIeCTb
eIHHHIL MOryT OBITh 3aTpadyeHbl s TPHCOEANHEeHHs, HanpHMep,
LIEeCTH aTOMOB BOAOPOJAA.

BsanMHoe pacnoJoxkeHHe aToMOB B MOJEKyJaaxX CcoelHHeHH
A. Kekyie npeactas/isg Kak MX npujierasune Apyr x apyry'. 3ro oH
NPOHTIOCTPHPOBAJ  CXeMaTHYECKHMH H300paMeHnsiMH  KOHCTHTY-
IIHH, B KOTOPHIX aTOMHOCTb (OCHOBHOCTh) H300pakeHa KpyzKKaMH,
coegHHeHHBIMH Apyr ¢ apyrom. Oaxospemenno A. Kexyiae npusen
TaKKe CJyuad NpSMOTO NpHJIeraHHsi YIJepoAHBIX aTOMOB APYr K
JIPYTY, HANpAMeEp TIpH H300paKeHHH MeTHJOBOTO 3()Hpa MYpaBbHHOI
KHCI0TH (OH BBICKA3aJ M0 0 BO3MOMKHOCTH CYLIECTBOBAHNS JIBOII-
HOI CBSI3H MEXKJY atoMaMH yriepoja).

OueBnano, 4To NpPHBeLgHHLIE TpatuuyecKHe H300pa)KeHHs He
NPeACTaBJASIIOT cOGO0i CTPYKTYPHBIX (OpMYJ, a J4i0T JHIIb HeKOTO-
poe npuGAHKEHHOE MOHATHE O CBA3AX MEXKAY aTOMaMM B MOJEKYy-

1 Cum.: Kexyae A, O xonetntynnn apomatuuecknx semects. — B ¢6.: Cro-
JeTHe TEOpHH XHMHYecKoro cTpoeHns. M., 1961, c. 84, 132,
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nax. A, Kexysie B To BpeMs elie He CTOSA Hd KOYBE TEODHH CTPOCHHSN
M He i1eN1 Aajiee TPHBHAJBHLIX BHIBOJOB H3 TEOPHH aTOMHOCTH. T0/b-
ko B 1863 r., 0TK232BIIHCHL OT THIMUYSCKHX IDEACTaBJAeHHE, OH Hepe-
iflesr Ha HOYBY TEOPHH XHMHUYECKOr0 CTPOEHHS,

ITouTr O0AHOBPEMENHO € MNOABJIEHHEM YHNOMHHABIIEHCH BHe
cratbn A, Kekyne B 1858 r. Gbimo onyGaHKORAHO HECKQThKO COMHEHE-
HHH OJHHAKOBOTO COZepManuf (B PasAHuHBIX H3ZAUHAX) WOTIJHE-
ckoro xumuka A. Kynepa!l, oszarrasnennmx «O HOBOH XumHuecKof
Teopuur. ABTop aTHX coobutenui paboran 8 1o spemn B Jaboparc-
pux A, Biopua B Tlapuxe.

Hanaras «soByio xuMuyeckyo Teepuio», A, Kynep npexae scero
KpHTHEYeT Teopuio tunos LI )Kepapa, Tax e Kax # TEOpHIO paju.
Kal1oB. OB npHHHEMaeT, YTC aTOMbI YI7IePOHd MOTYT COEXHHATHCR
ApPYr ¢ APYIOM H C GAKHAKOBHIM UHCAIOM 3SKBHBAJEHTOB XJ0Pa H
BOAOPONA, KHCOPONA K CEDH, NPHYEM ITH 3JeMEHTH MOTYT M B3a-
HMHO 3aMellathes. AToMuYo Macey yraepofa od apraumaer Co= 12
m6o C= 12, a aromuyo Maccy kucaopoaa ocrabaser O==8, [Tostomy
B erp (POpPMYNaX BMECTC CJAHOTG KHCNOPOAA (PUPYPHPYET AR4:

O...0H O0——0OH
7. d
// _ //
¢ty  Cc-——0——OH
| I
] PN
C— — —Hy H
. i C—— -I-:IHz
2
b |
i /
] - C \
C“'* haned '“““’“Hs \
No—OH ]
GyTHAOBLMA alKOrOfn THHUSDHR

OdocHoBLIBas Fasee CBOH KOHCTHTYHHOMHBEIE GopMyas:, A, Kynep
IpUBIEKAET JIEKTPOXHMHYecKUe Ipescrasienud. B cratee «O HOBOH
XHMHUECKOH TEOPHH»? ou lie chOPMYJHPOBAA HHKAKHX OPHIHLAJb-
HBHX NOJOKEHHH OTROCHTENLHO CTPOCHAA OPTalNYECKEX COSAHHEHRIL
ITostomy ero QopMyABE MOTYT PACCMATPHBATLCH JHHIL KAK 1Iar Ha
OYTH K TEOPHH XAMHYLCKOre CTPOeIH|.

U Apuntasd Crorr Kynep (1831—1892) usyuwan s [nasroeckom ymupepcn-
TETe FYMAHHTADHHE HAYKR ¥ Kaaccsyeckyio duaonordio. Bo spems nyremsecysys
Ha xomTHHeHT B 1854--1856 rr. ou 3aunrepecomaics xumuel, npocnywan s Fep-
MaHuy ofimue gypew B cran paboratbh B uacrroft aafiopatopsn. Tleppas ero pa-
Gora «Hecnenosaune Gensoaa» OGmna yenetrHoil, B roume 1858 r. os mepuyicn B
lornarprio ¥ paGoran B JouuOyPICKOM YHEBEPCHTLTE.

2 Cw.: Kynep A O sopofl xamuveckofl Teopust. — B cfi: Cronevne TeopuH
xuMHNecKoro crpoesns. M., 1961, ¢ 31,

I40




TEOPHA XMMMHYECKOIO CTPOEHMSA A. M. BYTNIEPOBA

K 'koumy 50-x rr. XIX B. OBl cO31aHbl r/1aBHefIIHe Mpeano-
CBIIKH | 1A pa3paGoTku oOLWEeH TeOPHH XHMHYECKOrO CTPOEHHS.
B 1861 r. sta Teopus gelicTBHTeNbHO Obla chopMyJIHPOBAHA B CBOHX
OCHOBHBIX noJioXKeHHAX. Ee cozaatenem GBI 3aMeuaTebHBIH PYCCKHIT
yuennlit A. M. Byrsepos. .

Anexcandp Muxainosus Byraepos (1828—1886). poaunacs B r. Yucronose
(Tarapckoit ACCP). B nerctee OH mNOAYyYHa Xopollee BOCHUTAHHC MW 3HAHHE
HHOCTpaHHBIX #3HKOB. B 1844 r, nmo OKOHYaHHH THMHa3HH, ON TOCTYNMHJA Ha
ecTecTBeHHOe oTiedeHHe (u3HKO-MaTeMartuyeckoro ¢akyabreta Kasauckoro yHu-
BEPCHTETA M B MepBble rofbl cTyAeHuecTBa yBaexancs Gmnoaorueit (sntomonoraeit),
Ho B peayabtare mocewenns nekuuit K, Kaayca u H. H. 3ununa on cepnesno 3a-
HHTepecoBaJcs XHMHeil. Bekope nocie okoHuaHus yuuBepcutera (1849) A, M. Byr-
JIEPOB YiKe YHTa] HeOpPraHHuYecKyld XHMHIO, 3aMenss 3aGoseswero K. Knayca. Ou
BCKOpe OLl OCTaBJIEH NMPH YHHBEPCHTETE AAA NOArOTOBKH K npodeccopckoMmy 3Ba-
uuio. B 1850—1851 rr. A. M. Byr/epos ye uHTaa yacTh Kypca XHMHH, a8 TaK¥Ke
BBIMOJHHA H 3ALLHTHI MardcTepcKylo Auccepraunio «O6 OKHCAEHHH OpPraHHuecKHX
coelHHEHHIT», TOCJAE Yero €O 3BAHHEM AJ'BIOHKTA CTAJ CTAPLIHM MpenofaBaTeseM.
HecMmoTpa Ha KpaiiHiol 3aHATOCTb, OH MpPedcTaBHA B 1853 r. K 3aliHTe H0KTOPCKYIO
nuccepranuio «O6 3pupHBIX Macaax», Kotopas Owuia 3amuoiena B MOCKOBCKOM
yuupepcutete (1854).

ocje 3amuTH auccepraunn A, M. Bytnepos ornpasuiacs B IlerepGypr nosu-
nmateca ¢ H. H. 3unnnmm. O6 sToit BeTpeue OH caM  pacckasana BIOC/AEACTBHH:
«Henpononxutenbhpix Gecea ¢ H. H. 3ununniM B 310 Moe npeGuipanne B ITetep-
6Gypre Guino fpoctaTouHo, uroGbl BPEMA STO CTajO 3MOXOf B MoeM Hay4wHOM pas-
putu. H. H. ykasan mue Ha 3navenne yuenus Jlopaua u JKepapa, na ToJbKo-uTO
nossuBIiicd «MeTog XHMHH» nepBoOro M HaiaJno ¢Kyp(;a opraui{qec[{gﬁ XHMHHS
BTOpOro H COBETOBAJI PYKOBOJCTBOBATh-
csi B mpenojaBaHuu cHcremoii JKepapa,
$1 nocaenoBan 3THM coBeTaM...» !,

Jlerom 1857 r. A, M. Byraepoe no-
ceTHN nalopaTOPHH BHIHEMIIHX XHMH-
koB B [lapuxe n Bepanue, B sto spe-
mA B [lapuxe GBLIO OPraHH3OBaHO XH-
Mmuueckoe ofuectso, © A. M. Bytae-
poB Ou1 u3Gpau ero uneHoM, B 1857—
1858 rr. oM aKTHBHO y4acTBoBan B cob-
pannax sToro ofwecrsa, a B (empane
1858 f. caM BHICTYOHJA C JIOKJIaAOM ©
KOHCTHTYLIHH OPTaHHYECKHX COeAHHeHH,

Bepuysuwncs B Kazaue, on npuHam-
cq 3a nepeobopyloBaxHe naGopaTopHH,
npojo/Kas ~— HawaToe — HCCJe/loBalHe
peaKuuMyu STHJIOBOrO CNHPTA €  4JKO-
roJaToM HATpHA U HOAHCTRIM HATpHEM,
B Pe3yJbTaTeé KOTOPOro OH OTKPHLT HH-
TepecHoe COeJIHHEHHE — HOIHCTHI Me-
tuaes CHsl,. JleficTBHeM HA Hero oKCH-
aom cepebpa A. M. Byrsiepos noayuni
TBepALIA ToauMep dopMadpierdg (na-
padbopmanpiernj), Ha3BaHHBI HM TpH-
OKCHMETHJIEHOM, a H3 Hero — rekca-

! Hur. mo ku: ApGy3os A, E.
KpaTkuil ouepK pa3sBHTHA OPraHHYecKoil Anexcandp Muxadaosus Byraepos
xumun B Poccun."M.—/J1., 1948, c. 62. (1828—1886)
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meTHJacHTeTpaMui (ypoTponuk). BaauMozeiicTBHEM TPHOKCHMETHJEHA ¢ H3BECTKO-
BOil BOJOA OH MNOAYYHJ caXapHCThli MPOAYKT, HA3BAHHBI HM METHJEHSTaHOM.
B stor se nepuof GHCTPO pasBHBaJICh H TeopeTHYecKie npeactasnenna A. M. Byr-
JepoBd O KOHCTHTYLUHH OPranHYecKHX COCAHHEHHH.

B 1861 r. A. M. Byr1epoB BTOPHYHO OTNpaBHJCA 3a TPaHHLY.
On BHosb no6uiBan B epmannn n @panunn. Ha ouyepeanom cobpa-
nnn O6mecTBa HeMEUKHX ecTecTBOHCIbITaTe el H Bpayeit B I. [lneii-
epe 16 cenrabps 1861 r. oH BBICTYOHJI €O CBOHM 3HAMEHHTHIM
n1okaaaoM «O XHMHYECKOM CTPOEHHH BellecTB», BCKOpe onydJHKo-
BAHHOM B MEYaTH Ha HEMELKOM H PYCCKOM fi3nlkax. B aTom 1poxnane
ObIIM H3J0MKEHbl OCHOBBI TEOPHH XHMHYECKOro crpoeHus. Bosepa-
tupwnch B Kasanb, Anekcanap MuxaiiyioBny BBes1 HOBble yayuuie-
HHSl B NpenofaBaHHe XHMHH, OPraHH30Baj NpaKTHYECKHE 3aHATHS
AJS1 CTYAEHTOB M MPHBJIEK B KauecTBe MOMOIIHHKOB MOJOABIX yue-
Hpix (B. B. Mapkosuukosa, A. M, 3aiuesa, A. H. ITonosa u ap.).
Paspepnypiunecss B Ja0opaTopHH HCCAeL0BAHHA OBIIH NMOJYHHEHB
Tenepb JajbHeliled paspaboTKe TeOPHH XHMHYECKOTO CTpPOeHHs,
SKCIepPHMEeHTa bHOMY MOJATBEPA/IeHHIO HOBLIX IHIOTe3, BBITEKaBIUHX
H3 OCHOBHBIX MoJoxKeHHit Teopun. OCHOBHHIM ero 3aHATHEM B Haua.e
60-x rr. 6bl1a MoAroToBKa H3BecTHOro yweOHHKa «Bmeaenne k moa-
HOMY H3YYEHHIO OPraHHYecKoil XHMHH», MepBbll BBINYCK KOTOPOTO
nogunca B 1864 r., a Beca kuura Oblaa leauKoM onyO.JHKOBaHa
B 1866 r.

«Bpejenne K noJHOMY H3YyYeHHIO OpPraHHYecKoil XHMHH» CTalo
TIOJTHHHBIM «CHMBOJIOM B€PLI» TEOPHH XHMHYECKOTO CTPOeHHS. YiKe
B CJIe[yIOlUleM TOAY 3Ta KHHTA MNOABHJIACh HA HEMEIKOM f3bIKe, 4TO
OLIIO NEepPBLIM CAyyYaeM IepeBojla pYCccKoro yyeGHHKA IO XHMHH Ha
HHOCTPAHHBIIl A3LIK.

B 1868 r. (6yayuu 3a rpanuueii) A. M. Bytaepos no npeasioxe-
uuo JI. M. Mengeneesa 6w n3bpan npodeccopoM oOpraHnueckoll
xumuH Iletep6yprckoro yuusepcurera. Murepecen oT3biB, Hamncau-
uoiit J1. 1. MenjenneessiM B CcBA3H ¢ 3THM: «Aaexkcauap Muxainosuy
Byrnepos — oaun M3 3amMevaTesbHbIX PYCCKHX ydeHblX. OH pycckuii
H MO YueHOMY 00pasoBaHHIO W MO OPHIHHAJBLHOCTH CBOHX TPYIOB.
y‘IEHHK 3HaMEHHTOro Haulero axKajeMHKa 3HHHH&, OH caeaajca XH-
MHKOM He B UY3KHX KpafiX,'a B Kaszauu, rie u npoao/kaer pasBuBarh
CaMOCTOSITE/IbHYIO XHMHYecKylo mKkoay. Hanpasienue yuyenwix Tpy-
qoB A. M. He cocTaBJsieT MNPOAOJIKEHHS MJIH Da3BHTHs M7eil ero
npeAllecTBeHHHKOB, a NIPHHALJIEXKHT eMy camoMy. B xumun cyuect-
ByeT GyT/iepoBcKas MmKoga, GyTaepoBCcKoe Hampasienue. ., .» .

Bekope nocne nepeeszna B Iletep6ypr A. M. Byraepos Guia us-
Opan aabIOHKTOM AKajaeMHH Hayk, a 3atem axalemuxkom (1871).
Henenanpasiaennas HayuHast gesteabHocts A. M. Byrtaeposa B
KaKol-To Mepe cnocoOCTBOBaJ A AEMOKPATH3AlHH COCTaBa aKaleMiH
(B ee coctas Oblin H3OpaHbl BHAHBIE DYCCKHE YYeHBIe).

I Meunenees JI. M. Cou, 1. XV. JL.—M,, 1949, c. 295,
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HPOKOH M pa3HoxapaxTepHOil Oblia M HayuyHo-o0LleCcTBeHHad
neardnbiocts A, M. Byrieposa. OH Gbl1 4/IeHOM MHOTHX Hay4HbIX
o6uedrs, BLICTYNAX ¢ NYyOJIHYHBIMH JIEKUHAMH, YHTAl XHMHIO Ha
Boicmnx keHckux kypcax (BaaauMupekux), npuHuMan yuacrie B
pasaHubBIX yueHBIX Komuccusix u T. A. Csoil noxaan B Llneiiepe
«O XHMUYECKOM CTPOEHHMH BellecTs» oH Hauana ciosamu: «Hbine,
noc/jde OTKPBLITHS MAacchl HEOMHJAAHHLIX H BAKHLIX (DAKTOB, IOYTH
BCE CO3HAIOT, YTO TEOpeTHHecKas CTOPOHA XHMHH HE COOTBETCTBYET
ee (pakTHYeCKOMY pasputHio. Teopus THHOB, HPHHATAS Tenepb 00b-
IWHHCTBOM, HauHHAeT OKAasblBaThCA, HEAOCTATOUHOIO...»'. [anee,
1noc/ie KPHTHYECKOTo 0030pa HEKOTOPBLIX MNOJIOKEeHHIT TeOpHH THIOB
A. M. bytiepos yKaspiBaer: «...B HAacTOfLIee BpeMs JHLIL aToM-
HOCTb COCTaB/sIeT OnpejlesleHHOe M HeH3MEHHOE CBOIICTBO 3/1eMEeH-
TOB H MOXKET CJAYXKHTb OCHOBaHHeM oO0Lleil TEOpHH, H B caMoM jee,
OCHOBBIBASICH HA Hell, BO3MOMKHO, KaKercd, HATH JIOBOJALHO JaJ1EK0 B
HALINX HAYYHBIX cooOpameHuax»2,

Orpepras sarem Touky spedus L. JKepapa o HeBosMomHOCTH
CYIHTb O MOJIOKEHHH aTOMOB BHYTpH uactHunl, A. M. Byraepos
NepexoanT K LeHTPaJbHOMY IMOJOMEHHIO cBoero jaokaana: «Mcxoms
H3 MBICJH, YTO KaxILII XHMHYECKHI aToM, BXOASILIHH B COCTaB
TeNna, NPHHHMAaeT yyacrue B 00pasoBaHHM 3TOTO MOCJAEIHEro u Jei-
CTBYET 3/leCh ONpeJeseHHBIM KOJHYECTBOM NpHHAJIexalell eMmy
XHMHUECKOI CHJbl (CPOACTBA), 1 HA3BIBAID XHMHUYECKHM CTPOEHHEM
pacnpeaeseHye AeHCTBHA 3TOH CHJBI, BCJIEACTBHE KOTOPOTO XHMHYe-
CKHe aTOMBbI, MOCPEACTBEHHO HJIM HENOoCPeACTBeHHO BJHAA APYr Ha
ApVra, COeAHHAIOTCA B XHMHUECKYIO YaCTHILY.

HMasecrHoe npasusio, raacsiuiee, 4TO HATYPa CHOMKHON YacTHILHI
onpeae/sercss HATYpoll, KOJHYECTBOM H pAacloJOMXKeHHeM 3JeMeH-
TapHLIX COCTABHBIX HacTeil, §i cYHTAA OBl BO3MOMKHBIM TOKAMECT
H3MEHHTh CJEAVIOUIMM 00pa3oM: XHMHUYECKas HATypa CJI0MHOI uyac-
THIUBLI ONpEJAEJsieTCsl HATYpOil 3JeMeHTapHLIX COCTaBHLIX 4YacTed,
KOJHYECTBOM HX H XHMHUECKHM CTPOEHHEM»?,

B moknane A. M. BytiepoB He TOJNBKO BHEpBLIE JaeT onpejeJe-
HHE MOHATHSA «XHMHUYECKOE CTPOEHHE», HO H pasBHBAET TeOPHIO
B3aHMHBIX XHMHYECKHX CBf3ell H B3aHMOBJHAHHA aTOMOB BHYTPH
MOJIEKY/IBL.

DANbHEWLUEE PA3BMTHE TEOPHH XHMMHHECKOIO CTPOEHMA.
BOPLEA 3A NMPH3IHAHME TEOPHMM

[Tocne onyGaukoBauns gokaana A. M. Byriepora B Ilnefiepe
nosisunack pabora M. Jlommuara®, «XuMmnuyeckme HccJaegoBaHNS»
(1861), B xoropoit ObLIH npuBeAeHbl Tpaduyeckue Gopmyianl A

! Cronetne TeOpHH XuMHueckoro cTpoenusa. Coopuuk. M. 1961, c. 46.

* Tawm e, c. 48.

¥ Tam e, c. 49,

Hosegp Jowmudr (1821—1895) — npodeccop dusnkn s Bene. Ou mwmupoxo
H3BeCTeH CBOMM PacueTOM 4YHCTa MOJeKYJ rasa, cogepxamuxcs B 1 cm? rasa (uncio
Jlowmuara).

-
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368 coexunenuit B cBoeofpasHOM H3NOXKEHEM (MHOrHE H3 HEX B
IpRULALe HENpaBHAbNBe). B #ax GolpnMy KPYxxaMu on Haotpa-
WaAR aTOMB YIJIEPOAE, MAJEHBKHME KPYXKKAMH ~ aTOMB BOLOPOAQ,
ABYMA HOBLEHTDHYECKHMH KDPYMKAMH - aTOMB! KHCHOpOAZ, Tpe-
M# — aTOMH a3oTa H T. A Muorne u3 dopmyn M. Jowwmunra
Harisjko NOKa3mBaio? ¢TPoeHde NpOCTEfHINX OpTraHHYecKHX Be-
giects. HecomiuenHnt HHTepec nPeAcTAaBARIOT QOPMYAL STHIEHA H
aleTHJACHA, B KOTOPHIX OTPayKeHs KpPaTHLle CBS3M ATOMOB YTJaepoia.
BMmecTo ca0Ba «BAJEHTHOCTL® ABTOP YROTPedIst CHOBO <HOJIEHT-
wocte» {Pollenz).

B 50-x u 8 navaae 60-x rr. XIX B. CymecTsoBa H TPH TOUYKH 3pe-
HHAi O HCHACHIUIEHHWX (HENpeleabibiX) COSRMHEHHAX: DpelsoJa-
rafH, %70 B HX COCTZB BXOJKHT IBYXBRJEHTHEE YIIepoA; HONYCKaAH
CYIIeCTBOBaIIHE aTOMOB YIJIeDOfa © He3aMeHleHHHMHK eAHHWLAMY
CPOACTBA K HEHACHMeHHOCTh 00BACHATH CYHIECTBOBAHHEM KDATHBIX
CBR3el MEMAY ATOMAMH yriepoAa. JT0 NOCAEAEES A0KA3aTelbCTRO
OBlyl0 PHEATO, B yacTHooTH, A, Bropuem ¥ M, JlowMuarom,

I. Koxnfe nonyckan, YTo YIVIepOZ He BCeria YeThiPeXaTtoMeH,
ECTecTseHHO, 4T0O NOBOAOM [/ €ro PasHOPEYMBHIX HPENCTABICHHN
Gulst daxT cymecTsoBanas okcuaa yraepoia (H). To e camoe on
iapennosaran ¥ 8 $ymapoBoll, H MalenHoBOfl kuchaorax. Jlnwe B
1862 r., onnoppemenilo ¢ 3. DpienmeiiepoM !, OB NpHIIS] K NPH3Ha-
HHIO CYIHECTBOBAHHSA IBOHELIX CBfi3el.

Hanvueiisee passutHe TeOpHH AHMHYECKOTO CTPOEHust Oblio
¢Bs3aHO ¢ npofJaeMoOll  YCTAHOBJEHHS H OGLACHEHHR HIOMEDHH.
3. Dpreumeiiep GblI NOUTH ENHUCTREHHKM YYEHBIM, ¢ CAMOFC Havaaa
ADHHABHIKM TAABHME MIEH TEOPHHM XHMMYECKOTO CTPOEHHS, BHICKA-
3apHele B Roxaage A. M. Byraeposa (1861). C srtoro spemennu
MeXKAY YHYeHBIMH 3aBfisajack NEPeRHCKA M YyCTAHOBHAMCH JHpyXe-
ckMe orHowenns. A. M. Byraepos onyGauKoBasi MHOTHE CBOH CTATHH
00 TeOPMH XHMHUECKOTO CTPOEHMS B JKYPHAJNE, H3ZapaBlUeMCs
2. Spaenmefiepom® Ho B nedom TeopHio XMMHYECKOIro CTPoeHHs
3. DOpnenmeliep npHHaAT He cpasy. Emie B 1863 r. oH noaaran, Ha-
npumep, uto aumerun (vran} CH;-CH; u rax xasmisaemsifi Bojo-
poructniit atua CoHs- H apenacrasasior cofoft pasinuspie coenuie-
HHd. B cBfias ¢ 3THM OH CUMTAJ, 49TQ YeThipe eIHHHOH BANEHTHOCTH
YrAEpOEa HeOoQHHAKOoBLL IDTO HOnyileHHe TIPHBOIAMAO K HeNpaBHAb-
HOMY BBHIBOIY, YTO YHCJHO M30MEDOB Pa3NHUHLKX COSNHHEHHR IONXKHO
0BT 3HaumTeAbHO pacumpeno. Oanaxo 2. 2pirenMeifiep oTxasalca
OT CBOMX yTBepXJeHn#t auwb noche toro, xax K. lopaemwmep?

v Bmure Fpapamedep (1825-—1809) —~ XMMHK B $apMatleBT, GuLT acCheTeH-
Tom ¥y KO, JinOuxa, satenm anvexapes u BucGamene B 1857 r. moaydsa ROKTOpPCHYIO
creneds (¥ A. Kekyne} B ocuoran B Teiiensfepre xumHueckyo sadopartopmo do
opranngeckolt xumuy, B 18681883 rr. Smn npodeccopom xumud s Mionxeue. Ero
FIARHBE HCCHEHOBAHHA FOCBANIEHH TEODPHH CTPOCHHS,

2 Zeitschrift fiir Chemie und Pharmazie.

3 Kapa Hlopremmep {1834-—1892) nonyuua obpazomaxne s Defizeanfepre
T'siccene, rae cayman xype Heroper xumuu [, Konna, € 1874 r. - npogeccop
xuMuf B Manusecrepe. K, HlopnemMepy NDHHALEKAT MHOTOUHCISHHME MCCACAD-
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A
NOKasan, 4T0 KAKYHIAsACH H30OMepHa JAHMMETHAZ ¥ BOXOPOIHCTOrO
stdana B meficrsuresbHocTH He cymtecrsyer (1864). HHopofune e
A0KAa3atenpcTBa OBJIM NOMyYeHbl BCKOPEe H JIPYTHMH HCCJIeNOBa-
TeARMH.

A. M. Byraepos oT4e1iHBO HOHEMAN 3HAYEHHE TP ABHABHOIO 00D~
ACHEHHSt M30MEPHH ANR DA3BHTHA TEOPHH XHMHYECKOr0 CTPOSHHH.
Ente B 1861 r. off npexnpHasa cReUMaibRbEE HCCIENOBARNS ¢ HRVIBIO
BHIACHEHHS HEKOTOPHX CROPHLIX BONPOCOB H3OMepHl, B HEeCKOABKHX
cratbax (18631865} ou pacemoTpes H3OMEPHMIO C TOUKH 3pEHHR
BPHHINNZ NOCTORHHON ATOMHOCTH SJIEMEHTOB M PABHO3HAWHOCTH HX
exunny cpoxcTsa. Hapaay ¢ MHOTOUHC/AEHHBIMH NPHMEPaM} HaoMe-
puH, Jerko oOBACHHMEIMH, BCTPEYANHCh H TaKHe, KOTOpHle B TO
BpeMst He Morap OHTh PAUHOHANLHO OO0BIcHeHH (yuc- O Tpanc-
n3oMepust), 3aTpYAHEHHR BO3HHKAJMM B B CIy4a#X YCTAHOBIEHHZ
H30MEPHE YIJIe80ACPCIOB, rajOreHONPOHIBOARBIX, KHCIOT I COCAH~
HEeHHA APYTHX KJIAccos.

B 1865 r. B. B. Mapxosﬁm{on onyGaHKOBaR CTaThio, B KOTODOR
OnKCcAl HYTH pacyeTa 4YHCAA BO3MONKHEIX H30MEDOB B PA3NHUHBIX
ciaydasx. A. M. ByTnepos sceneno nojanepxan sty paboty, KOTopas
0Ka3anachk CREACTBHEM AOCHEIOBATENLHOIO NPHMEHeHHS TeOpHH
XHMHYECKOr0 CTPOEHHS.

Donsuioe aHaueHse XA YTBEDM/EHHS TEOPHHM XHMHYECKOTO
CTPOEHHA TIPKOOpE] CHHTE3 TPETHYHOrO CIHPTA, OCYLIeCTBJICHHEIN
A. M. ByTiepoBblM AeHCTBHEM HHHKMSTHIA Ha XJOPHCTHIE auerHi.
Tloaysenustit conpt npeicrasisi coGofl tpeTwyns SyTHAOBBIE a1~
xoroas {1863):

|, ] CH. ] yCHs
CHs — HO—CZCH,
| [ cH, | 1 }o N,

STor CHHTE3 O0Ka3alicy OCHOBONONATZOUEM ¥ NONOXKHA Hadado
nesof cepun nojofusx cuuresos. sa roga cnyers A. M. Byraepos
onyOauKoBan cooliieHnHe 0 NOAYYeHHH pafia APYIHX TPETHUYHBIX
CAHPTOB, HPEACKA3AHHBIX TeOpHEeH,

B 10 e speMs 3. IpjeumelieD H NOYTH OJHOBDEMEHHO € HHM
B. B. MapxOBHHKOB CHHTE3HDOBATH HIOMACJAAHYIO KHCIOTY, Cyiie-
CTBOBARHE KOTOPOf MOXHO OBIIO NpPeABHIETL HA OCHOBE TEOPHH.
JefCTBUTENLHO, €CHH NPeiCcTaABHT: MKHPDHBIE KHCAOTH KaK NPOH3-
pOANEE npocTefitiell MypapbHHOR KHCJIOTH, TO MachasHas Gyler
nponHaMypasbrnoll kHcApTOR. TakK Kak CYUecTBYiOT ABa H3oMepa
NPONHAE, TO MOMEO OBJIO NPEAnONarath CyLIECTBOB&NHE J(BYX Mac-

RaHAH, B HACTHOCTH O XHMHR Yraescaoponos sedtu. On paspaloras meren nepe-
AOLE OT BTOPHUHEX CHEPTOR ¥ NepbruHuM, lllmpoxo mapecTum paborw K. Ilop.
seMMepa 10 acropuk xudun, Ou Outa nuunum gpyrox K. Mapxca » 9. Durensca.

10 3akaz Ne 4541 145,



JAHBIX  KHCJIOT. 3To0 H  ObVIO MOATBEPH/EHO CHHTE30M  H30-
MacJAHOH KHCJIOTHI.

Hana npanphefillero pasBHTHA TEOPHH XHMHYECKOr0 CTPOEHHA
60JbllIOE 3HAYEHHE HG.-'I)"-III."ICI yuyeHHe O B3dHMHOM BJIMAAHHH aTOMOB B
moaekyaax coennHennil. Cama uaes B3aHMHOrO BJHSHHSA aTOMOB
yxe urypuposana B goxaage A. M. Byraeposa (1861). B naab-
nefitiem (1863) om ykasan, 4TO MHOrOATOMHLIE 3J1eMEHTLI TNPOSB-
JIAIOT B CIOKHLIX MOJEKY/1aX pa3/JHiHbIe OTHOLIEHHS B 3aBHCHMOCTH
OT MPHPOALI 3JE€MEHTOB, C KOTOPLIMH OHH cBsi3aHel. Tak, aToMm Bojo-
pona Bener ceGsl pas3nHyHO, COeLHHEH JIH OH C YINIEpOAOM HJIH C
KHCJIOPOJIOM.

OTH HAEH MOJYYHJH TMOATBEPHKAEHHE H Da3BHTHE B HCCJIe10Ba-
nusix B. B. MapkoBHHKOBA, 0 B 0COGEHHOCTH B €r0 JAOKTOPCKOI JHC-
ceprauun «Matepnanbl K BONpPOCY O B3aHMHOM BJIHSIHHH aTOMOB B
XHMHYeCKHX coeaunnennsnx» (1869). OGbsacHsis B3auMHOe BAHANHHE
aTOMOB B MOJIEKYJaX COCAHHEHIl, OH NPHBJCK NpelcTaBleHnsa 0 XH-
MHYECKOM CPOJACTBE, III)OHBJ'IEHI[E KOTOpPOTO H DG}'C.-'I’DB.“I][B&ET B3aHMO-
BJIHSTHHE aTOMOB.

Ecrecrsenno, yro B. B. MapkoBHukKOBY He yxanoch NpH yc’Io-
BHAIX COCTOAHHSI XHMHH B 60-X TT. MpouLIoro CToaeTHS YCTAHOBHTh
Oﬁl.lI‘lr[E 3dKOHBI B32aHMOBJJHAHHA AaTOMOB. OJJ,H&]{O OH YCTaHOBH.I
HEeCKOJILKO BaXKHbLIX YAaCTHBLIX TOJOMKEHMI, MOJY4YHBIINX Ha3BaHHe
«npaBua Mapkosuukora». Cpeau HEX M3BecTHoe mpasuao: «[amon
npHcoeanHaeTcsl K HaHMenee THAPOTeHH30BAHHOMY YIVIEpOay, T. €.
TaKOMY, KUTOi)bllui naunbonee MOABEPHEH BJAHAHHIO JAPYrHX )('[‘.’IE‘-
POAHBLIX Taen» .

BriocseicTBuH BONpPOC 0 B3aHMHOM BJAHSHHH aTOMOB B COEIHHE-
HHSIX NPHBJAEK BHHMAHHE MHOTHX BLIZAOUIHXCH XHMHKOB. YiKe uepes
HeCKOJIbKO JeT nocae aokaaza A. M. Byraeposa B llneiiepe n oco-
GeHHO TOC/e BBIXOZA B CBeT ero yueOHHKa «Bpenenne x noanomy
H3YUEHHIO OPraHHYecKoil XHMHUH» TEOPHS XHMHUECKOT0 CTPOeHUd
MOJIy4HJIa MPH3HAHHE MOAABJINIONET0 YHCIa XMMHKOB. Muorme wusz
HHX CBOHMH 3KCHEDPHMEHTaJbHBIMH HCC/eI0BAHHAMH 3HAYHTEILHO
pacmmpiay (pakTHUYECKHIl MaTepuaJ, NoJATBep:KAamiliHil BLIBOAbI H3
Teopun. Cpean yueHblX ObIJIM H NMPOTHBHHKH TEOPHH XHMHYECKOro
crpoennsi. K nux umeay npunamiexan npemxjae Bcero A. Kouboe.
B Teuenne MHOTHX JIeT OH 0JKEeCTOYEHHO BBICTYNAJ MPOTHB CTOPOH-
HHKOB TEODHH B CBOeM JKypHaJe («/KypHama nmpakTHyeckoil XHMHH»).
Ou npitajcs, XoTs H 6e3ycneurHo, NpeJCTaBHTh TEOPHIO XHMHYECKOTO0
CTPOEHHSI KaK «H3BpauleHue npeacrasaenunit». Hebespnrepecno, uto
O/IHHM H3 apPryMeHTOB €ro MPOTHB TEOPHH XHMHYECKOTO CTPOeHHH
61710 TO 06CTOHTE.TII;CTBO, 4YTO OHa JIerko OTBeudeTr Ha TpyAHLIE BOIl-
pocbl. CoBceM MOJ0ABIE H HEOMBLITHLIE XHMHKH, MOJb3YACh TEOpHEi
XHMHYECKOTO CTPOEHHS, B COCTOSHMH BBICKA3LIBATL CBOH CYMKAEHUH
MO CJO0ZKHBIM BONpoOcaM KOHCTHTYUHH BelllectB. Taxkum obpasoum,

! Mapkosuukos B. B. HaGpaunsie Tpyas.. Cepusi «Kaaccurn Haykm».
M., 1955, ¢. 249. ;
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no, sameuanuio A. KoabGe, TeopHs XHMHYECKOro CTPOCHHA —
3TO «Hrpa AJs XuMmHueckux gereit» (!?). CBOHMH .BLICTYNICHHSIMH
NPOTHB TEOPHH XHMHYECKOrO CTPOEHHSI OH HANOMHHAJ BHICTYI/IEHHS
§1. Bepueanyca npoTHBE YHHTapPHLIX BO33PEHHIL.

C GespasiuyneM H JaKe OTPHUATEJIbHO OTHOCHJACA K TEOPHH
XHMHYECKOTO CTPOEHHS M ApYroi BuAHbT xumMuk konua XIX B. —

M. Beptao, oH He nmosab3oBaJcs GOPMYAaMH CTPOEHHS.

OreabHble BLICTYIIEHHSI IPOTHB TEOPHH XHMHUYECKOr0 CTPOEHHS
H MONBITKH CO CTOPOHBI HEKOTOPBIX XHMHKOB 00X0AHTLCS Ge3 Hee B
npakTHyeckoii pafoTe He OKaszalH HHKAKOro BJAHAHHA Ha ee Aadb-
Heiiiee pasBuTHE W 0COGEHHO Ha BHeApeHHE B MPAKTHKY OpraHH-
YeCKOH XHMMHHM CHHTETHUECKMX HCCJIE0BAHMI, H B UYACTHOCTH «HAa-
NpaBJeHHBIX CHHTE30B».

BamHubiM cOObLITHEM /[AJIA  YTBEPKAEHHA TEOPHH XHMHUYECKOTD
CTPOEHHA BB110 YCTaHOB/JEHHE XHMHYECKOro CTpPOeHHA benzona
apomatnyeckux coeaunennii. K 1860 r. crano mu3aBectHo OGo.blioe
KOJHYECTBO BelleCTB, GOraThlX YIJIEDOAOM, COAEPKAUIHX IIeCTh HIH
ceMb aTOMOB YIVIepojaa B MOJIEKY/e H 006Ja1aiounX MHOPHMH 06IH-
mu csoiictBaMu, CuHraJjoch, 4To Bee oHH copep:kat paaukan CgHs
(penna), cayxuBuInil Kak Obl AAPOM MHOTOUHC/JIEHHBIX COeIHHEHHIL.

[TonbITKH YCPAHOBHTH CTpoeHHe O€H30/14a, HCXOAA U3 [ENHOTo
CTPOEHHS €ro MOJEKYJbl, NTPHBOAHJIH K BLIBOJY, HTO MEKAY YIJIepo-
JaMH J0JIZKHBI CYLIecTBOBaTh KpaTHule cBasu, B 1865 r. A. Kekyae
NpHIIea K BLIBOAY, YTO GEH30M JOJIKEH HMeTh KOJbLeBOe CTpPOeHHe,
B caenytonieM roiay OH BHICTYIHA € HIeeH, 4TO LiecTb aTOMOB yTJe-
ponaa, o0pasyiouiie 3aMKHYTYIO 1eJb (6eH30JbHOe KOJbIO), CBA3AHE
APYr ¢ APYroMm nonepeMeHHO TO OAHOH, TO AByMsa cBA3fAMH. Toraa
e A, Kekyae BhicKasan yTBep:KAeHHE, 4TO H3 TaKOTO CTPOEHHS
MOZKHO BBIBECTH BCe TIPOM3BOJHbIE, OTHOCSIIHECH K FPYIIE apOMAaTH-
yecKHX coeanuenuii. B coem yueOnuke (1867) on mpupea Takxke
caeaylolue H300pameHHs cTpoeHHs GeH3oga:

X

Pazaudrbie (opmyast cTpoerus Genzona

B nanbueiimem A. Kekyae BBea o6llenpHHATYI0 B HacTosiliee
Bpemsi opmyay OGeH307a, KOTOpas MO3BOJIHJIA TOYHO TPEIBHIETH
YHCJIO BO3MOMKHLIX H30MEPOB MOHO-, Ou- H Tpu-3aMelleHHLIX OeH-
3oqa.

Bensoapuas teopusa A. Kekyse Gbsia nmpHHATA BCEMH CTOPOHHH-
KaMH YYEHHSI 0 XHMHYECKOM CTPOEHHH B KayecTBe €e ecTeCTBeHHOro
paspurua. To obGcrosrenbcrBo, uto Qopmyna Gensona jaasana Ha-
IAsiAHOe MpejicTaBJeHHe O CTPOeHHH APOMATHUYECKHX COeIHHEHHH H
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npy 31oM OOBRACHENMA HX cBoeofpazHnie CBORCTEA, BBLI3BANO PAX
HCCJCROBAHHA ADOMATHUSCKRX COSRHHEHHH, MOXTBEDKNAOMHUX BH-
Bosxul A, Kekyae.

Copuyna Kexyne seaBaxa, OfHAKO, H HEKOTODLIE 3AMEYAHHA H
KPHTHKY CO CTOPOHB OTASIBHEIX XUMHMKOB. Bbilo npeaioXeHc He-
cronpro npyrux dopmyn, Tax, wasecruw dopmyawm M. Jlommuara
{napanaenorpamm), Apoastha Kumayca (18401900} -— 8 BHIE
IHeCTHYFOALHUKA €O CBA3SAMH, HANPABJAEHHBIMH BHYTPb, GOPMY./Ih
Jk, Howapa (1842—1923), AasGepra JlapeuGypra (1842—1911}
# 7. & O6cykjaenne Beex atHx dopmya B oGutem cogeficTBOBAIO HPH-
3uanuo Oenzoannol Teopun Kexyrte B 1869 r. A, Jiager6ypr noxa-
3aJ, 4T0 BCE HIeCcTh aTOMOS BOA0poAa B (eH30SbHOM KOJBUE DABIIG-
HEHIIEL, B pe3yibrare 4ero Gulyin OTBEPrHYTH THIOTE3B O CYIHECTBO-
BABKH H30MEPOB JBYX3aMelielHLX GeH3ona B OpTO-TIONIOXKEHHH.

Hoasayach Geusoasnoil teopueit Kexyne, K. Ipede! 8 1868 r.
yoraHopua GOpMyay CTpOoeHHs HAadTalkHE, a HECKOJbKO Ho3jHee
u K. JiuGepmau? suBes npasuiniyio $GopMyly autpauena, Bsiru
TaKe YyCraHomAeHbt #  (POPMYJAB CTRPOSHHA FeTEPOLHKIHYECKHX
coeprrenuli, B 1869 r. K. ['pebe Bpea aaR OTAHUHSA DPOHSBORMBIX
feuz012 H APCMATHYECKHX COEAMHEHHA obUiie NpHCTaBKM Tiepen
HA3BAHWAMH COOTBETCTBYICIHHX COETHHEHHH — OpTo-, MeTa- o
aapa-.

CTEPEOXUMHA -

Hnen npoCcTpasCTBEHHOTC DACHOMNOXKEHHMA ATOMOB B MOJEKY/ax
Opiia Jlanieko e wopoll B Havage 70-x rr. Mapectnsl BeICKA3LIRAHHS
ne sroMy nosoay M. B, Jlomounocosa (1741), B. Bonaacrouna {1813)
# Ap. Ofnake BO3HMKHOBEHHE CTEPEOXHMHHM OTHOCHTCH K 70-M rr,
XiX =

o storo mpemeun Guiip H3BECTHH HEKOTOPHIE CJyd4aH H3OMe-
PHH, KOTOpPHIE CKA3KBAAUCH HEODBACHUMEIME C TOUKH 3DEHHA KJIac-
CHYECKOH TEODHH XMMHYECKOrQ CTPOSHHA (Npemie BCero onvnyeckofl
H3oMepHu}. Bpamesde NIOCKOCTH TNOAAPHIALMH HECKOABKHX Be-
1IECTB HAYYAAH euie B nayaie H B cepedude XIX s, K uneay Taxkux
COeRHHeRHA OTHOCHNACH RaBHO M3pecrTHas nuHHas {d-umHas) wuHe-
Jaota. B 1848 r. JL llacrep® B mponecce xpucramiorpadwveckux

v Kapa [pefe (1842—1927) monyunn crenens Roxtopa B Defifensfepre, Geit
HEROTOPOE BPeMs JexHHOHEWM accuctenroM ¥y P. Dynsewa, a ¢ {865 r. cran
corpyAHuKoM ® nabopatopuk A. Dafiepa » Depanue. C 1870 r. og npodeccop B
Kenurciepre, a ¢ 1878 no {908 s, — 8 JKenese, Ero MHoTOMHCTCBEBE PAGOTH TO-
CBRAUIEHN DAaBREIM ofpaiom XUMER apoMmartaveckmx coedusxennit. VasectHa ere
Knura <HcTopus opraimugeckoi XnMum»,

% Kapa Teodop Subepman (1842--1914) « yuenux P. Bynzena, paBoran n
sadopatopun A. Bafepa amecte ¢ K. I'pese, C 1873 no 1914 r. 6ua npodeccopom
B TextonorHueckoM HUCTHTYTe ¥ B Bucmiel Texnpuecxol tixote B Bepaune. Con
mecto ¢ K. Ipefe » [869 r. yorasosm crpoeHye amizapiuua, a B Aajsrelimem
H3YYA1 HpOHECCH BOCCTHHOBJCHHR AHTPAXHHOHA H €FC TDOH3BOXMBIX,

3 Jlyu flacrep (1822--1895) v 1843 r. nocrynun 5 HopMaabuym MKOAY B
Iapuwe, rre cnywan pexunst A, Banapa, a taxke uw K. Hioma (B Copboune),
Hegrotropoe spemst on Owa accmcrentoM y A. Banapa. [To oxomwanan Hopmans-
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HCc/leI0BaHHil NOJYYH KPHCTA-
Jbl JBOHHOH HaTpHH-aMMOHHH-
HOH COJIH BHHOTpaAHOH (paueMH-
YyecKOH BHHHOM) KHCJOTH H 3a-
METHJI, HTO OHA COCTOHT H3 KpHC-
TaJJIOB ABYX BHIOB, NpeaCTaBs-
JA0WHX cofoi Kak OBl 3epKanb-
Hoe otoOpaKeHHe Ipyr japyra.
TI.L[aTEJIbHO OTAEJHB KPHCTaJJBI
O01HOH (DOPMHI OT APYrOH U MOJY-
YUHB H3 HHX CBOGOJHYIO KHCJOTY,
JI. Tlacrep oO6GHapyxua, 4to
pacteop  d-dopmel  Bpamaer
NJOCKOCTb TMOJIIPH3alHH BNpaso,
a [-popmer — Bueso !. Ilpu cme-
wreHnH obenx cdopm obpasyercd
#cXoAHAA palleMHYecKas BHHO-
rpagHasi KHCJIOTA.

JI. ITacrep nwitames o6Dsc- . ;
HHTh ONTHYECKYI0O AKTHBHOCTD JTyu Macrep (1822—1895)
BHHHBIX KHCJIOT HajJHYHeM B HX
MoOJIeKyJlax 0coObIX rpynnupoBok atomoB., OH BbIcKasad MBbIC/b, YTO
ONTHYECKasl aKTHBHOCTb CBfI3aHa C TE€M, YTO aTOMBI aKTHBHBIX MOJe-
KYyJ pacmoaoXeHbl B yriax HelmpasHJbLHOTO TeTpasapa.

B 1869 r. M. Bucauuenyc? neiTasicb 00BACHHTL CJAyYaH H30Me-
PHH, HE VKJaJblBaWOU[HECHd B PaAMKH KJ1accHYeCcKoil TEOPHH XHMH4YE-
CKOro CTPOEHHA, BBICKa3aJ HAEI0 0 TMPOCTPAHCTBEHHOM pPacmoJioxKe-
HHH aTOMOB B MoJekynax. Ilo ero MHeHHIO, PAa3JHYHOE NOJOMKEHHE
OTAEJIBHBIX aTOMOB B INPOCTPAHCTBE H ABJACTCSH IT[)H‘HIHOfi ocoboro
BHJAa HM30MepHH, Ha3BaHHOI MM reoMeTpHYecKoil. JTH B3rJIAAbl H
nocay:xuan . Baur-Toddy oTnpaBHbIM NYHKTOM NpPH CO3AaHHH HM
crepeoxumun. B 1874 r. on Belckasan Mblc/Ib 06 aCHMMETPHYECKOM

Hoit wkoawt JI, TTacrep 661 npodeccopom B duxone, Ctpacbypre u 3ateM B JInane.
C 1857 r. JI. Iacrep — mupextop Hopmaasnoit wkonw. C 1867 no 1875 r. Gun
npogeccopom B CopGonne. B 1889 r. ocnosaa B [lapumxke IlacTepoBckuit HHCTHTYT
(ua cpencrsa, coGpaunsie no mnoanucke). Ilactepy mnpuuagnexar (nomHmo
HCCJTEA0BaHHA MO ONTHYECKON AKTHBHOCTH) BhiAaouHecs paGoTel B o6aactH Guo-
Xumun, ocoGerHo Gpomenus. OH BHeC OrPOMHBIH BKJajJ B Pa3BHTHE W YCOBEDLUIEH-
CTBOBaHHE NMPOMLILIJIEHHOCTH BHHOJENHS, MUBOBAPeHHs, YKCYCHON KHCJIOTHI, IIEJKO-
TYTOBOIl MPOMBLILLIEHHOCTH H T. A. OH BHINOJHHI TaKMKe BLIIAIOUIHECH HCCAel0Ba-
uuA posbynureneli cubupekoit a3sbl, GewencTsa H pa3paboran sddexTuBHbIE Mephl
GopbGbl ¢ 3THMH 3a60/1€eBAHHAMH.

! OGosnauenus d- n [-hopMbl MPOHCXOANT OT JarnHckoro ciaosa dexiro —
npaso (mpasoppamawpoman) H loevo — neso.

Hozaun Bucauyenyc (1835—1902) noayuma oGpasoeanue B Tanne (Tep-
mauua) u B CIIA (kyna smurpuposan ero oren). C 1864 r. 6en npodeccopom B
Lwopuxe, BiopuGypre u, nakosew, Jleitnuure. B moaozoctu 3amumancsa npobie-
mamu ¢usuonornn. Oauako raasiele ero paborsl oTHocsTeAa K Xumuu. Emy mpu-
HaJANeXuT pAl cHHTe3oB. OH pelIMTeNbHO MNOMAEpPIKAs] CTEPeOXHMHYECKHEe HIEeH
§1. Baur-T'odpa npoTHs HANAAOK HA HHX CO CTODPOHBI OTAEJbLHBIX YueHBIX.
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aromMe yriaepoia B MOJEeKYJaX KaK O NPHYNHE ONTHYECKOH aKTHBLEO-
CTH. T2 MbiCIh BLITEKAJMa M3 er0 OCHOBHOTO NHOJOMEHHH, 4To dop-
MYIbl CTPOCHHS OPTafHIeCKEX BewecTs cieidyet n3e0pamKaTh He Ha
NACCKOCTH, 4 B NPOCTPAlCTRE.

Ocnosolt crepecxumun . Baur-Todda crano yuenne o ferpa-
SAPIMIECKOM CTPOGNNH MOgexyiaw Metaka. ON QonyeTwa, uro atos
yrlepoia Pacnojoell B UeHTPe NPABKALHOIC TETPa’Apa, a yerhlpe
BNOGJIHE DABIOUEHNBIX €70 CPOACTBA HanPaBJeHnl K yrmaM Terpa-
a4pa. Ecan atoM yIJepOoAa CBH3AH C YETRIPLMA PA3IRUYHLIMU aTOM-
HLIMH TPYNRAaMH (pasHKaiaMll), oH CTAHOBHTCR aCHMMETPHYSCKMM
H coepuilende OKas3hBALTCH ORTHYECKH aKTHBEBRIM. TerpasipHyeckas
MOAeHb YrIepoiHoro atoma panta BoavowkuocTh . Bawt-Toddy
BardgARO NPeACTABHTEH IIPOCTPAIICTREHIOE CTPOCIe MBOFHX Coeldll-
neund. Ilpa stom nasuude zsofillofi ¢BssM oM u306paman B BLIe
ofulerc pefpa ABYX rerpaszApos. {ABYX artomom yriepoza). [lpu
Tpofinofl  csA3ln ofileft #BJAALTCH IJIOCKOCTD ABYX TETPasipoB.
Oxnospenenno ¢ §. Baur-Toddonm n wezapucHMo 0T Hero Giu3KHE
npeicTapaenfis 0 HpPOCTPAHCTHBENIIOM PaclOACKEHHH ATOMOB B MO-
Jgexyaax Owuan suickasanuw A, Jle Besem! {sosubpn 1874). Crarwio
A. Banr-fodpa (1874) Bexope nepesesn Ha HeMCULILT A3MLIK, i OHa
Bhita ¢ npeduciosied M. Bucanneuyca (1877},

Crepeoxumuueckue npeiacrasienusn 9. Banur-Todgda u Jle Beasn
1ajeKe He ¢pazy OulaM npu3Haybl BelAyLium#  yyeusiMu. Muorue
BCTPETHAH HX PABHOAYMHNO, 0COGEHIO B CBA3N ¢ TEM, HTO QHU LCXO-
AWJH OT MOJOALIX, HEKOMY Henspectualx yuewnix. . KonanGe, cucre-
MATHYCCKH BBICTYHABHIIA NPOTHB TLOPHH XHMIUYECKOTO CTPOCHH,
acTpeTda nospiaeHue pabor . Banr-Topda peaxnvy nanagramy #
rpyGeIMp BuMazaMi. TeM He MeHee YCREHMIHOe HDHMEHEHHE HOBBIX
npeAcTanaeHii A48 OOBbACREYNA TPYAHBIX CIY4aeB H30MEDPHH colefl-
cTBOBaJsil ee pceobmleMy npu3naunic. B atoM otnomeunn Goaninne
sacayru npuragirexar WM. Bucannenycy, ofpacHusmeMy, 8 vacTuo-
CTH, 3aragouuskplii cayuafl m3omepun dymapesofl M maneiHopon
KicxotT, npHpiexapnit ¥ cefe Gogninoe sHIManie, bune ycranos-
JeHo cTpoedse oGeHx KHCAOT:

y H—C—COQ0OH H—-C—-COOH
i I
H—C~COOH HOOC—C-—H
MAMeNHORAR KHCAGTE PYMEPORAR KICAGTS

K Havaay 80-x rr. GOMBPHIHHCTBO XHMIIKCE CTa.T0 CO3IHATEILHO
PYKOBOACTBOBATHCA CTEPCOXUMIMNCCKEMH HPEACTABICHHAMY B HCCHS-
AOB2HNIAX.

Vo Hozedp Axuan Fe Beas (1847—1930) no oxondansn [Tosntexsuveckolt
wkoa paferas v A, Basapa uw A, Biopua. B uondpe 1874 r. onyGankosan 3 G-
nerere DpPAHIVICKOFO XIEMHUECKOrO O0WecTsd CTathio <00 OTHOWSHHNR, CVHIECT-
BYIILEX MeMNY atoMpsiMit GOpMami OpramuyecRHN T H COOCOOHOCTLE) Bpaiue-
HHS HR DACTBOPOB», B KOTOPOL n3ioMpa wesasucusmo or H. Banr Toddia crepeo-
XEMHYECKHE HACH.



FJAABA XViLL
NEPHORMYECKHMHA 3AKOH 1. M. MEHJEAEEBA

RONRTHHA KAACCHBUKALIMK M CHCTEMATHIALIMM
AAMMYECKHMX D2AEMEHTOE BO OTHPRTHA
‘ NEPMOAMUYECHOIDO 3AKOHA

Tlepnag «Tabauua npocTHX Ted» nosBEIaCs ente B koHue XVIHI s
B yuebuuke xumuy A, Jlapyasse (1789). C mavyana XIX B. B csasy
¢ BBEIOHMEM ATOMHLIX MaCC OQCHOBIOE BHHMAHHE XIMuKos 6110
HanpapleHo H& YCTAHOBALHKE 3aKOHOMEDHLIX OTHOWennl MexfLy
ATOMHBIMH MaccaMmy 3aemenTon. B 18153 r nosenaach THieTeza
¥. Tlpayra, B 1829 r. . HeGepecliniep BH¢Ka3zad 3aKoH TPHAZ
B 1843 r. JI. TMenuy conmoctTasuy BCE H3BECTHLIE B TO BPEMA TPYVIHIL
CXOAHBLIY »NeMelToR B 0cobol Tadanuue,

B 60-x rr. noaBHiHCh CONOCTABIEHIN ATOMHLIX I 3KBHBBACHT-
HBIX MACC APYrore poxa. Meorne asTopH NPHAEPKHBATHCE HKEFaHHH
OKAa3aTh COPAaBeRANBOCTL runoTesn Y. Ilpavra, ocofenuo B rpyn-
nax cXoJAHHX 37eseinites. JApyrue HHTePECORAANCL 3aKOHOMEDHO-
CTAME B H3MeHeHHH 3HaUYeHMT ATOMHLIX MACC B TPYNTAX CXOHHBIN
zaeMenTon, [epnol nd taxny conocrasiennil Guisa TaK HasuiBaeman
<BUHUTOBAR ANHIE>, KAH «3eMunll suaT» (vis tellurigue) A. ae Ilan-
kypryal. B csonx cooluwenusx o# €IAeJaA TNONTKY COROCTARNTb
¢BoficTBa 3jieMenTOB B BHAe Kpusoil. Ox nanec Ha GOKOBYIO HOBEDX-
HOCTR UMAHHEPA AHMiC #on yraoMm 45° x ero ocuosanmo, [orepx
HOCTE HUANHIARS PasienieHa BepTUKaNLUBIMU JAuduamMy 1a 16 vactel
{aToMHas Macca kictopoaa pasua 10). ATomunie Macch 3€MEHTOB
# OMOJERYASIpHBIE MACCH ApoCTHIX Tea OnlTu uzobpamkedn B BHAR
TOYEK Ha BHUTOBON JHHEAM B CoOTBeTCTBYIOMeM Macmrafe. Ecomn
PA3BEPHYTh OOPAZVICINYIO MUAMHADPA, TO HA NAOCKOCTH NOIAYYHTCS
DAL OTPEIKOB NPAMLIL, Hapaaneasumx aApyr Apyry. Ilpn takom pac-
OOIMKERE CXOAHbe 3IeMeNTH ORa3RBAKTCA ADPYD MO4  ADYIOM
jpadexo de speeraa. Tax, B rpyany ®¥1C710poAa nOnNazaet THTAH, Map-
FAHEH BKAWYEH B TPYONAY MEI0UHBIN META1108, Mele30 — B IPYIAY
weToyolemetbblx, Onuake «praroBas anng» Llanxyprya duk-
CHPYET ¥ HEKOTOPHIE NPABHIRHEES COOTHOMICHHS MEKIY aTOMIBIMU
MACCAMH DANAE 3HEMEHTOB, Tewm He MeHee <BUHTOBAS AHEHH® He
OTPANKEET NEPHOAMYBOCTH CBONCTE 3.1eMentoB, Ha ee ocyose, Ha-
1puMep, HeAb3s NPeABHALTb CYLIECTBOBALHE €HIe e OTKPLITHIX 3iie-
MEHTOB K DACCUHTATE HX 3TOMILIE MaCCh.

B 1863 r. awranfiexsft xuMux Jx. Hesionsuac? onyGauxosan
coobierne O COODTHOHICHHNX MEXAY aToMHBIMHM Maccamu {3KBHBA-
JeNTHBIME MACCaMK) 37eMenTOB H uX cnoficTrasir, Hecxoabko noss

Vo Arexcandp Imuas Beegde de Hlannyprye (1830—1886) — dpamyscxni
xuMug, npodeccop HapiKekoll ropuoll WKOAL.

2 [Tocon Anercandp Pefng Hwwaswfe (1837--1898) -~ XuMmux-aHa’HTiK, €
1864 r. paforan » uactuofl Jaficparoprn, a B 1868 r. nepemen na pabory B caxap-
HYIO HPOMBIULIEKHOCTD, '
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Hee on onyGIHKOBAA HECKOMEKO TabdAHIU, B KOTOPHIX MBITAACH HOKa-
3aTh, YTO BO3PACTAHHE IKBUBATENTHOH MACCH B IPYHIAX CXCHHBIX
23eMeHTOB 0AH3KO K nocToaduol sennunne (16—17}. B apyroh
Tadanie {1865} Gwau apureneny 3KBURAJCHTHBIE Maccll 62 sneMen-
TOB (B IOPSNKE BO3ZPACTAHHSA IKBHBAJEHTHHEIX Macc ¢ HebonpmnMu
nepecranoBkaMn}. CamMu 3KBHBAJENTHBIE Maccsl B 1o rabinie He
NPUBEIEHH, HO 2JeMedTh NPOHYMEPOBAHE B NOPSAKE BO3IPACTAHHEA
atomunx Macc. Ilpy sroM noit oaBMM H TeMm e HOMEPOM OHIYDH-
pYIOT IO ABA 371eMEHTAa ¢ TOXMIECTBEHHBIMH, RO MHEHHIO aBToDa,
cpoficrsamu. JIx. Hoiomsnac 3adukcHpopan, 4to KamKanil BOCHMOIL
3AEMEHT HOBTORRET CBOBCTBA HepPBOrC, BOCBMOIG W T, X, B HOTOMY
Hazpax ceoto Talbanuny 3axoHoM okrar. TaGuauua k. Hewaseica
BCKDELEA BaXHOE CBOACTBO ROBTODAEMOCTH XAMHUECKHX Xapakre-
pacTHK aeMenTos. OQ4HAKO OHA e R3BAJTa HHKAKHX BOBMOXKHOCTeN
AAst DOpPMYTIHNDOBKY CAeNCTBH ¥ BHIBOAOH, HanpHMmep, ¢ CBOHCTBaxX
enle He OTKPHLITHIX 2deMettop. CoppeMemunky 1 Koadern JIx. Hewo-
JIOHACE CKENTHYECKH OTHECIHCR K 32KOHY OKTAB,

B 3TH xe roAu B NevaTH NOABHIOCH HECKOJALKO Tabanll 33eMeH-
Top ¥. OanHNra !, KOTOPLHIE WMENH HEKOTOPOE CXCIACTBO ¢ HOCTDOE-
vuaMH Jix. Holonskica, B uux Om10 MHOFO HeROUETOR, 4TO, NO-
BHIHMMOMY, HOHHMAT H C&M aBTOP, KOTODRI NOCAe OTKPHITHA Neplo-
mudecxkero 3akoua I, . MengeneensiM HHKOIRa He BHCTYRAD ¢
NPeTEH3INAMH Ha NPHOPHTET.

Hepes HecKOMbKO Heledb nocie onyGauxosauus . WM. Menze-
JIeeBHIM nepsoit Tafanns HepuoAHuecKol CHCTEMBl HEeMelUXHE XHMIK
JI. Meitep? BuicTynua ¢ nacToffuupofi npereusnelt Ha NPHOPHTET
QTKprTHH H B TeueitHe MHIBOTHX 3eT H]JGI[O.TIH{&H HACTAHBATL HE 3TOM,

B 1864 r. J1. Mefiep onvGanxoBa KHATY «COBpeMeHHEIE TEODHH
XHMHEH ¥ HX 3HayeHHe M8 XHMHYecKOH CTaTHKH», BROCTEACTBHH
(1894) mepesenmennoit Ha pyccruft AamK. B a7oft xuHre npuBezena
tabiuia eMenToR, B Korepoit 44 snementa (u3 63 H3BeCTHHX B
TO BpeMsA)} OnIM PACCTABJEHH! B IHECTH cTONGHAX B COOTBETCTBHH
¢ HX BAJTEHTHOCTBID MG BOAODOGAY. AsTOp thuxcHpYeT BHHMaHHE Ha
PA3HHUE B BeRHYNHE aTOMHBIX MAace MeXAY CXONHBIMH 3JeMEHTaMH
B Beprurasehbx rpynnax. Hasears sty talanny neproaudecxoil
CHCTEMOI ABHO HEPO3IMOMHO,

B 1868 r. JI. Meflep cocrasun Bropyio TabANLy 2AeMeHTOB, KOTO-
pasl, BO YTBEePMACHHIO HEKOTODHIX HeMEUKHX HCTODHKOB XHUMMH,
ByaTo O n,genaocxnmae'r neproAnyecky cHeremy . W Menze-
geepa  {1B69). Ona, B npHMIHnNe He OTAWYABIAfiCH OT Teppoil,
OJHaKo, He Obila onyOiikoBaHa u hafinena B Oymarax JI. Mefiepa
focHe er0 CMEpTH.

V Yuaeas Odaune {1826—1921) ¢ 1872 no 1812 r. - npogeccop Oxcdopr-
cxore yuwsepoutera. OINR M3 NpPONATAHEHCTOB YHHTapHol cuHCteMmt B AW,
B3BECTHHIH CBONMH DafoTaMy HO KOHCTHTYHHM OPFaRHYBCKHX BEHIeCTB.

2 [Oauye JJorap Medep (1830—1895) — poxTop Mezunuuey, PafoTan B na-
Soparopusx P. Byuzena # @, Helimana, B 1858 7. — zoxTop dunocodun, € 1863 r.
Oun npodeccopom 8 Kapacpys, a ¢ 1876 r. — 8 TwoOusurene,
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Yike nocae onybaukosauus 1. H. Menneneessim nepBoit TaGamubt
anementoB B 1869 r. JI. Meitep 06baBua ente 00 oaHoi Tabuaule
(1870). B Heft JI. Mefiep cchinaerca Ha cooOuienne [I. M. Menne-
Jeea. Tabauny oH osaraaBua «[IpHposa XHMHYECKHX 3JIeMEHTOB,
Kak (pYHKIHA HX aTOMHBIX BecOB», YTO NpeictaBJaser coboi mapa-
¢pas saraasud cratbu 1. M. Menneneena «CooTiolleHHe CBOACTB C
ATOMHBIM BecoMm 3jemeHToB». JI. Meilep nmpsiMmo vKazblBaer HA TOXK-
AeCTBeHHOCTh cBoeli HOBOH Tabauust cucreme . M. Mengeaeena.
B stoift ke crartbe JI. Meitep NMpHBOAMT M3BECTHYIO KPHBYIO H3Me-
HeHHS AaTOMHHIX 00beMOB KakK (PYHKIHIO aTOMHOH Macchl 3J1EMEHTOB.
H. H. Menaenees BHOCAEACTBHH OTMeYaJ HArJAfAHOCTH NMepHOIHY-
HOCTH H3MEHEeHHS 0JHOr0 H3 CBOICTB 3JIEMEHTOB, KOTOPYIO NpeiCcTaB-
aser kpusaa J1. Meitepa.

IMonbiTku cucreMaTuku 3aementoB B 40—60-x rr. XIX B. moxHO
JIHIIb XPOHOJOTHYECKH PACCMATPHBATh KaK MpPelIleCTBYIOUIHE OTKDhI-
THIO MePHOIHYECKOro 3aKoHa. TeopeTHueckoe 3Hauerne GOJNBLUIHHCTBA
TaGJIHI 3TOr0 BpeMeHH HEeBEJHKO, H MOXKHO JIHIIL OTMETHTE MaJo3Ha-
YHTEJbHBIE YAaCTHLIE COOTHOLIEHHA, npeacraB/soline ]ICTDP][‘{ECI\'IIII"{
HHTEpec.

Oumurpud Heanosuy Mendeaees (1834—1907) ponuaca B r. Tofojscke B
cembe y4uTeas reMuasun, OGpasosanne moayyua B ToGoabekoil rEMuasuy, no okou-
qauHu KoTopolt ero mars Mapua Hmurpuesua (orey Meuneneesa ymep B 1847 r.)
nosesna ero B Mocksy, a satem B [letepGypr ¢ nenvio 1ath eMy Buicliee 06pa3o-
Banie. B 1850 r. II. U. MeugeneeBy yaanoch moctynuTh B IaBubii megaroruue-
ckuit uHerutyt B IletepGypre. Bo Bpems ofyuenus nox sausitmem A. A. Bockpe-
cenckoro JI. M. Mengenees cran 3aHuMaTthcAd XHMHEl M Bunoauna obGwmphoe
HeenenoBakne o6 H3oMopdH3aMe, MpeacTaBieHHOe B KauecTBe KAHAHIATCKOR pa-
Gorel npH okonuanuu uucturyra. B 1855 r.
II. M. Menaenees naanauex yuutedem Pu-
wenbeBckofi rumuEasun B Oxecce. 31ech oH
Hanmucaa JApyroe oGUIHPHOE COYHHEHHE —
eYiensibie o0beMbl», KoTopoe H GBUIO
NpejCTaBIeHO B KAYECTBE MaricTepckofi
Aucceprauun. B 1857 r. mocse ee 3ammurhl
ero HasHadaloT npusat-goueHtom [lerep-
Gyprckoro yuusepcurera. B 1859 r. JI. M.
Mengenees moJyuna 3arpaHiuHy KOMaH-
nuposky. B TefineanGepre ox ycrpona Ao-
MalHow 1a6opaTopiio H BLINOJHH B Hell
HCC/e0BaHHE O CHJAaX BHYTpPEHHero cuen-
JIEHHA B MKHJKOCTAX. 3HAUHTENLHEIM COObI-
Tiem B xwusun JI. M. Menneneesa 3a pyGe-
WOM B 5TH ToAll OHIJIO €ro y4yacTHe B pa-
Gorax MexayHapoAHOro XHMHYECKOro KOH-
rpecca B Kapacpys. B wavane 1862 r. ou
pepiiyacs B IlerepGypr u 3auumancs agech
Hay4HO-JHTePaTypHON JeATebHOCTBIO, Ha-
nHcas, B YaCTHOCTH, NEPBBIT HA PYCCKOM
Asnke Kype <«Oprannueckas xumus», C
OCEHH OH HAYaJ TpenojiaBaTelbCKylo pado-
ty. B 1863 r. 1. H. Meuneneena nabpanu
npodeccopom TeXHOJIOTHYECKOTO HHCTHTY-
Ta, rAe OH BHIOJHHA HCccaefoBaHHe <O Amurpuid Heanosuw Mendeaees
COeJIHHEHHH CIIHPTa ¢ BOJOWO®, KOTOpoe OH- (1834—1907)
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S0 BRCACTABACNO B RAYECTEC JONTOPCKO# paforn, VOnomyo 3smbnTiE Znccepramno
8 1865 r, J. M. Mcouaeseer nosyuns ROTKHOCTh HpOgeccopa TeXHuRecKoll Ximin
TetepByprexoro yiusepenteta. B 1867 ro B C893H ¢ yXOAOM 113 yuHBEpCiTeTa
A. A, Boexpecenckoro . H, Menjedees sanns Kaedeapy xumun. On npemde Beero
peopralisoBas IPpeROASBaHHE XUNIH, APUIJACHB Bad YTEHHA KYPCa oprannvyecxoil
anyan A M. Byraeposa nz Kasauws. {Ipencaasamie anamiminueckol xumun Swaoc
nopyueno . A, MenmyTrusy. 3a cofoil B. 11 Menaesees octamna wype ofmed

X K{)G.\EE TOTG, B IREIRX GRUatzadnn 11 Conosetn s XHsyueckol ofwectBen-
noet o ero nnugnaTtise Omnag QpranyIeBano P}-’CC]{OE RiMuyeckoe  ofmectso
{1E5R}.

BB 1868—I1871 rr. on nanincans Aas CTYAeuTOB Kype Xuaimt «Ocnose X1MMANI.
B npouecce paforw nag staa yueSinkoM 1 B0 CAEH10 OTKPHTIIE Neploiie-
cioTo 3axoda, Ji L Mengenees creivionine fsa roja noesstiyt panvhellmedl
paspadorke nepnoluueckero zaxona. 3 1871 r. on onyfalkosas IBe KJacclyueckie
CTaThll, B KOTOPBIX M OLLH CAGNANN @10 3IANMENITHe RPeAcKasanug CBONCTB PHAd
€HIe 1€ OTHPBITHIX SAEMeHTOB.

B 80-x rr. oanofl r3 rygsuwx tem neczeaonannfl L M. Menpeseens Oulaa
TEM A, HOCBHHICIIIAT HIYYEUHIO CBOilcTE pacTsopon. 3ta padota yBenuarsack noss
Menner obwnpuail wongrpagum «lICCAeRONIUIR HUBIX PACTEGROE 00 YISILNONY
BecYy. J3eck npUBEZell OrPOMUMITT IKCHEPIMCNTAABIEI MaTepnan, ZaHa CBOARA
ofperegennil NACTHOCTI PAcTBOPOR NP DAY Konlentpannax aas 230 me
mects, J. M. Mendencer npnaepwuBaics XuMiuecsofl TPAKTOBKI Apofiecta
PACTHOPEUNS 1 THUAPATALI MOJIEKVA PACTBOPEIILK BelecTR. I UAPATHAN TOOPUs
pacrsopor . M. Menjescesa moavunaa G0aelnoe 3HaMenns npn paipadorke uo-
gefft gy yueunil o pacteopax.

B mapre 1890 1, M. M. Menazences arkazatcs o npenolasarteabcrail palormw
B vimmepceHtete. Berope on saumacs nosoll Zaa cefa ofiaciblo NCCAETORANIH —~
pazpaforioll Hopwx TuROE Ge3ABIMHBIX TOPOXOB A BOCHNO-MOpcyoTo  duioTa.
Baecte ¢ corpyaunsam H. M. Hemsuoews (1848— {904} dwo nonyuen soBriil T
nopaxn, nassaunefl nupokeraoasest. Ocensio 1892 r. 1 M. Menaeacena i

A HoeT yueuore xpanntenst mep 11 vecos, B FPassnoft nasste mep 11 BecoB
. H. Menzeaeer npopes nogroroniressiyio pafory A5 nepexola Ha Merpiue
CKYID CHCTEMY, 4TO, ofnaro, Guno ocywecrsieno ¥ nac s 1818 r no mumnatuge
B. H. Hennna,

3a o0 ger nayunofi 1 nenarorpueckolt aeareannocty . H. Mengzeneer snnoi-
HUD FHEAHTOKYI0 PABOTY, O31EMENOBABHIYIO HENYH SNOXY B I1AVYIOM B ApoMHILL
QenioM passaTHE Pocenn.

= OTHPHTHE REPHOQHUECKOTO 3AHOHA
XAMHAYECKHX DAEMERTOBR

OrtxkpoiTee nepuoanueckeore zaxona I M. Mengeaeeswm Splao
HeIoCpe ICTBEHNO CBASAHO C NIOArOTOBKOR K M328HHI0 Xypea «OcHoBH
xuwun». B xouue 1868 r. . M. Menaesees pabGoras Haj meppofl
UgeThIc Kypca, NOCBAMEeHNOH OOHIEM BORPOCAM XIMHH H XHMHH
yriepoia § ragocrenoB. [leped MHM BO3#MKAZ 3a3aua COCTaBIEHIIN
nJasa BTODOK 4acTH, B KOTODOI ROAKHBL OMTL omycanst ¢soficTea
Goapnnctsa aaementon. M . Mengeaees niiarennio o6xymbinan
pasfipuHbie BapHAHTH IIaHa, /Kedad NOCTPOHTb erp 0 CTPOro JOTH-
yecKOMY Nphuunny. B npouecce cocTaBseNns miawa BTOPOH YacTH
OH M HPHIET X HAce HePHOINUecKoro sakona. ConocTapass rpynnsl
xpMpgecks cxopueix ssxementos, J. M. Menaenees obuapywxini, uro
€CJIH BCE M3BECTHbIE 3/leMeNThl PACHOA0KHETL B NOPANKE BO3pACTahs
ATOMHBIX MACC, TO BO3MOMHO BHIRGJANTL TPYNAE XHMHYCCKH CXOAHBIX
3HE€MEHTOB, pPa3le]yus Bech PAL Ha IeDHOABI ¥ JOMECTHB MX ApYr
01 APYTOM, He H3IMEHASH HODAAKA DACHOIOKSHHSE SN MEHTOR,
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GITRIT ¢HETEMEL JMEMEATOR, OCHOBSRROR U3 RX ATOMNOM Recp
K XHMASECKOM CXOACTHRE.

{TafARua, moweniekkaz # Ranane | yacts _Qcwos Zxxst™ 5 feprom MIjaNER)

T = 50 i - 1] ? =150
v = 5 Nb = o4 Ta = 182
Cr = &2 Mo = 94 W o= 186
~ Mo 355 Rh = 1044 P4 201974
Fe = %8 Ry = 1044 Tr =188
NimeCo = 58 Pd == D08 Gs == 199
He= Cu = 834 Ag = 308 fig =200
fe = B4 Mg 24 n oz 682 €4 =112
B aw [ Al =274 ? o 68 Ur =11 Ay == {977
G =12 St =123 P o= 0 Sn a8
N = i4 ol As = T3 Sh =122 Bi —240?
0 =18 § =3 Sa = 194 Te = [287 '
F o=1i9 Gl == 355 Br = BO J o= 27
by Na =223 K =38 Rb = 854 s =13} T = 4
Ca = 40 & = BLE Bz == 137 Pb == 207
P 4K Ce = 82
PEy =56 La == 54
Yt == B i o= %5
76 =756 Thz=1i8?

Hepsas cucrena zaementoe . H. Mendeacesa

1 mapra 1869 r. L. M. Meunencer cocrasmil nepsyio tabiily
nepaoindeckKoil cuctedbl demenito. OH cpasy ke ysBuieJ, 410 374
Tabanya BHe TOALKO ZAeT OCHOBY JOIHUECKOTo fiaHa sropolt Yactn
®ypea «OcHOBBL XiMili», HO APEMIE BCErO BbipamaeT Barrefimidl
3akon npupoas. [loaysenuyio tadanuy o osaraasia «OnpsT cic-
TeMbi RICMEHTOB, OCHOBaHHRON Ha X ATOMHOM Rece H XIMHYeCKOM
CXOACTBE», HOCHAJ ee B HewaTh I PA30cdal MHOTHM BHAHBM XHEMH-
say Poconn u 3apy0erRHEBIX CTPaK.

19 vapra J. M. Menaeseep 10/0KeH Ouia BBHICTYIITE ¢ JOKA2I0M
#a saceganng Pycckoro NiMinieckoro ofuiectsa Ha teMy «COOTHO-
medite CBOHCTB © aTOMHBIM BecoM 3JemedtoB», OJHako g CBASH ©
OTbE310M COGDINeHEE OT 8o KMEHI Ha 3aceianuu cledad H, A, Men-
wyThig, B 270M noknaie Onisa pasa nepeas GOpMYANPOBKA Bepio-
TUECKOro 3aKoHa I Buio oTvedeHo: «JOMKHO 0Ki1aTh OTRPLITIS
MHOFIN He3BeCTHHIX DPOCTHX Ted, RapnpiMep, cxolsbix ¢ Al i 5i
sAeMenTep ¢ naasy B85--Th» L Kpome ftore, OuAc yKazaHo Ha
OCHORAHHUH TIEPUDIHUYCCKOR CHCTEMEl, 4TO HeoOXOAMMO HCHPABIThH
ATOMHBIC MACCEH HEKOTOPHEIX SAEMEHTOB,

Mpnas & tagum Bamuuv selBosam, A, M. Menjenecep memes-
MEHHO HepeKJIUNICcH Ha HCCAeACBAHHY PAIAMUHBIN BOAPOCOB, CBA-
3aHUBIN C BEPHOIHMECKHM 3akoHoM. B revedue ROyt InyX Jet
(1863-—1871) mpozcamanach naupsmenuasa palbora. Pesvavrarowm

P Meugeaees . H Tepuoammecxuit 3axon. M., 1958, c. 3031
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HCCAeAOBAHHN SBHJAACh OKOHUaTebHA® POPMYJHPOBKA NepHOAHTE-
CXOTO 33KOHA H BaKHEHUIHX BHBOXOB M CJIeICTBHE H3 Hero. B nsyx
GONMBIIX CTATHAK, ONYONHKOBAHHEX HA PYCCKOM H HeMelKOM S3h-
Kax, 6BAH HIJOMeHH OCHOBBHE HOJOIKEHHMA 3aKOHA ¥ BHTEKaKIIHe
¥3 Herc cAefcTshs .

OnanM p3 pamuefmuX pasienaop olenx crarelt [, M. Menzeneesa
Oua naparpad «FlpumenexHe 3aKOHAZ NEPHOARYHOCTE K oOnpene-
JEHHIO CBOHCTB HE OTKPHITHIX elle SJAEMEHTOR», 3Hech IpHBeieHH
3HAMEHHTHe NPeiCcKa3aklua CBOACTB PAXa elle HE OTKPHTHX 3de-
Medt0oB, OcobeHb0 n0opoGHO OBIH PACCYHTARE CBOHCTBA 3JIEMEHTOB,
naspanubix . M. MenseneeBrm 9xaGopom, 5KAaIOMHHHEM H Ka-
cHRHUMeM 2,

Takum oﬁpasom, . K. Menjeneen TeopeTHYecKH H SKCHePHMEH-
TaJbHO 000CHOBAJ HEePHOIHYECKHH 3aKOH M BaskHefillHe C/IeACTBUA
H3 Hero. BcKope Bech MHUp 3arcBOPHA ¢ HeDHOIMIGCKOM 3aKOHe B
CBASH ¢ onpaBiasuem Oaecrsilnx npeackasasnil . K. Menzeaee-
BHIM CBOACTR eile He OTKPHLITHX BJIEMEHTOR,

TOPECTBO NEPMONMYECKOID 3AKOMA

B teuenne 1B72—1874 rr. B MHDOBOH XHMHYECKOH AHTepaType
0 NEePHORHUECKOM 3aKOHe NOYTH He NONBARAOCH OTKAHKOB. Oanaxo
caM MeHjeneen OXNAAN DOATBEDKAEHHR CBOMX NpelCKazanni,
XOTH BIOCAEACTRHH OTMeuas, 4T0 «He XyMad, UTO AOMHBY K0 OnpaB-
RaRAS CHeJACTBHE HePHONYECKOTO 3aKOHAY, _

B 1875 r. nossujoch coofimeHHe paHUY3CKOre XHMBXa
I1. 2. Jlexok ne DByaGoapaua?® of oTKpHTHE HOBOro saeMedrta. Ox
HCCASAOBAN HHHKOBYIC 00MaHKy u3 pafiona Ilupedees w cnexTpo-
CKOMHYeCKH 00HApyA(HaA B Hell IPHCYTCTBHE HEH3BECTHOTO »AeMeHTa,
OH BHAeJRA COMH STOTO 3AEMEHTa H ONPeNelinil ero OCHOBHEE KOH-
ctauTH. Hopotfl anement 651 #assan rafsdHem (0T ApeBHerc Ha3Ba-
Husa Dpanupy).

Tlosvaromubiinck ¢ cooBmenpem I Jlekok pe Byaleapanua,
A. Y. Merzaeaeer cpasy e y3Haa Ho ONHCAHKIC HEKOTOPHIX CBOACTR
FAJLIHA BpejcKasanHui uM sKaamomunn. On onybaukosan He6oib-
iy 3aMeTKy o0 3TOM, p KOTOPOH OTMeTHJ, B 4acTHOCTH, OwHOKY
T, Jexoka ze ByafoapaHa B onpeZedeHHE NAOTHOCTH TajJud,
JI. e ByaGompad ¢ HeyAOBOJABCTBHEM  BOCHNPHHSAX  3aMeTKy
. H. Menneneena n ero auuboe nucemo. O 1, M. Menneneese on
Hugorza He camiad. Oxnako emy npuiiocsk Ooliee THIATEABHO

t Menaeaees [ M Nepropmuecknit saxon. M., 1988, ¢ 69, 102,

? 3Kkg — N0 CaHCKPHTCKH O3HAYAET OJMH, B ARHHOM CAydae — ApEM {T. e,
Gep OpuM v T. 1LY,

3 Hoae 3nuae Ppancya Jexox de Byabodpan (1838-~1912) ponnnen ma wore
- PpanuKu, rHe ero OTEH BIAJSN BHHNBIM 38BOZOM, XHMHIO H3YYaH CAMOCTONTEALHO.
Honyuna Xopoiylo SRCHEPHMERT2ARNYIO DONFOTOBRY B aaGoparopnu A. Biopna.
flocnre sroro CPraHH3OBAN OPH CEOEM PHHEOM 38ROJE XHMHUCCKYID Jzaﬁcapa'ropmo,
TAe Ben HOCACROBSHHA Do XIMHME DeJHO3eMENLNHX 3AeMeHTOR. il Byaﬁoapaxay
DPHIAAACMNT DIaBHOC YYACTHE B OTHPLTEN CaMapHa, espoiinsg H AHCIpOINA.
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MOBTOPHTL CROHM ONpeleeHHs H yDeHHTLCH B CHPaBeAAMBOCTH yKa-
3auuft pycckoro yuenoro. Takum obpasowm, npensuzense J. M. Men-
JeneeBa mOAyYHAC OJecTsilee RoATBepxAeHHe, IlepHoanuecknh
3aKOH €pa3y e nPHBJAEK K cebe BceoOulee BHuMaHue. Crpoc Ha
ocHoBHKe cTathi Ji. M. MeuneneeBa HacToabko BO3POC, YTO noTpe-
GoBadcs NepeBod H CPOYHOE HX B3AaHMe Ha (panny3CKOM H anrauf-
CKOM fi3WKaX. YAHBHTEIbLHOS COBHN&JEHHe UHCJOBHX XapaxkTepHCTHX
cpoficrs raqins, rafizenaux I1. Jlexokom ze Dyafonpanom n pac-
cunpTariebx J. M. MeRzxeneenbiM, BRI3BAJIO ¥ MHOTHX XIMHKOB HHTE-
pec K TOHCKaM eiie HeH3BECTHRIX, HO HPeACKa3aHHEIX 37eMeHTOB.

B 1879 r. nosBrAcch coobulerse mBeackoro xuMuka J1. Hugb-
coHa! 08 OTKPMTHH KM HOBOTO 3JAeMeNTa, Ha3BaHHOTD CKaHIHEM.
Ha cxomerso »roro snemerra ¢ 3xabopom JI. Huapcony yxaszada
xumug {1, T. Kaepe (18401905}, o6parusituli BUHMaKe Ha HACH-
THYROCTh (HOPMYJ OKCHAOR dKabGopa i ckauaud., Crananf 6uJ noMe-
lieE B MepHOAHYECKOH CHCTeMe Ha MecTe, ykasanuom JI. ¥. Men-
JedeesniM B 1871 .

OTKpHITHe C¢KauXu® ® TOJHOe ONpaBlaHHe NpeicKazaHBR
Ji. 1. MengeneeBa elle pas npoaeMOHCTPHPOBANiN 3HAUeHHE HEPHO-
JHYeCKOro 3akoHa Kak (yHIaMeHTas bHOre Hayudsoro ofobulenys.

Yepes HeCKOABKo Jet NepHOARYECKHE 3aKOH B TpeTHH pas HpH-
BJAeK K cefe BHHMaHRe ywesoro mupa. B 1886 r. nosBusaoch cool-
neHne 00 OTKPHITHH TPeTbero K3 npelcxasanasix J. M. Mengenee-
BuiM saementop. Hemenxknit xumux K. Bauxnep ? coofuina 06 oTKpH-
THH FepMaKHf, yKa3as NpH 3TOM, 4TO HOBHA 3JeMent npeAcTaBiner
cofolt sKackaHIHA.

B 1885 r. npodeccop munepasoruu Ppeffeprckoit ropHofl axa-
Jemun A. BenbeGax oTkpeia B Caxcouny MEHepad aprupoiHT, cojlep-
Kauuh sHaynTebHOE KoardectBo cepebpa. On npocua K. Bankhepa
HPOUSBECTH XHMHYECKHH aHalli3 HOBOre MHzepada. PesyasraT ana-
Jdj3a OKAa3aJiCR® TAKOB, MTO CYMMa HalileHHRIX COCTaBHMIX 4YacTeh
MEHepana cocTaBuaa aumib 97% saBecxn, B3ATOR nAf aHax3a.
K. Bunuxiep upnmles ® BuBOAY, TG B MHHepaje RPHCYTCTBYeT emle
Kako#f-t0 3/MeMeHT, He YuHTHIBaeMbiff awmaauzoM. [locae yrnopuoi
paforn B Hauajde 1886 r. oH HAeACTBHTENBHO MOAYUHA COCJAHHEHHA
BOBOTO 3jeMenTa. McedenoBakue ero ¢soficTB NOKasalo, 4T OM
uaenTHuen ¢ skacuanuuem M. M. Meuzeneepa., K. Brukiep Haszpaa
ero repMaHHeM, YTC BHIZBAJIO PE3KHe BO3DAXKEHHA HOKOTOPHIX yue-
HeX. JI. 1. Mengeaeer, oaHakc, NoAZepwan HasBadHae, JaHHOe
K. BrHKAepoM.

1 Jape Ppedepux Husvcon (1840-—1898) nosytun ofpazosanne 5 Yncamm-
CKOM YHEBepcuTeTe, The ¢ 1866 r. omn fgoumentoM. C 1871 1. Ben mecqenosaumps Hag
cyandBAOM MEWELAKS B ere npoassomnmMa. B 1878 r. oran npodeccopon 8 Yrcase
B B AasbBellueM H3YYad COBAMMEHNA TOPHS W NOJAYYHI YHOTHE Taphi,

2 Kaemenc Anexcandp Burxaep {1833—1804} ¢ 1857 r. — cryaent [opnoft
axkageman Bo Ppedfepre, rae nagan uccnefosamus, C 1873 r. — npodeccop ana-
AHTHSECKON B TeXunueckKof xuMman vof e akanemud. 3necs 8 1875 r. pazpaGoran
METOR KOHTAKTHOTC NOAYHENHR CepHOR KRCMOTH OKHCNeHpeM orcuia cepm (IV)
HA DAATHHEDOBANHOM acOecre, 3aiMMARCA TAKME TASOBHIM AHAAH3OM.
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Daectaiiee nodrBepKienne Npeackasadull Menaeaeesa oxazano
GoAbuioe BAHAUNC Ha2 BCe KanisHeflues pPAasBMTHE XHMEH M BCErD
ectecTposHanus., C cepexnunl 80-x rr. mepuoiuygecKuit 3akod Gpli
Ge3yCIOBHO EPHAHAH BCEM YUYEHHIM MHPOM Y BOIeS 5 apcedal] Hayky
Kax OCHORZ HAYYHOIO HCCIeAOBAHHA

ABTOPOB OTKpHITHS Tanjiud, CKaHAHMA 1 TrepMaHud, a TaxwKe
B. Bpaynepa, yCOBCDHIEHCTBOBABIIET0 HEPHOAHYECKNH 3aKol {MeCTO
peaxosemenbubx ageMcnros), . ¥, Menzerees nasnisan «yxpeni-
TENSIMH HepIoIUYecKoro 3axoa», OTKDHTHE NePIoAHeCKOrs 3aK0Ha
B ere VKPenJieHUe O3HAUAJNO HE TOABKO YCTAHOBJASHHE p3aKMOCBH3H
cBORCTE XHMHUYECKHX 3JAEMEHTOB, HO I OTKPBITHE BawmKuelmiero Xpil-
Tepud OJS TOUNOTO OlipeilefieHHfs CaMOrc HOHATHS «JCMEHT».
Hepapom H. F. Mengeicer nauupaeT cBOI XAACCIMECKYIO CTAThLIO O
HePHORIYECKOM 34KOHE C ONMpRAc/eiilfl cOOTRETCTBYIOUINN NONSTHE
«FlopsTrs NPOCTOR TEA0 I 3JeMCHT HEePCAKC CMCINIBAIOTCS MENY
cobow, moiobuo Tomy, Kak jgo O, Jlopana u Ul Xepapa cvemnspa-
AMch asBaflls MACcTHLA, SKBHBAAEGHT ¥ aTOM, @ MERAY TeM 114
RCHOCTH XIMIUECKHX ¥ie#l 37H ooz HeoOXoAMMO ncHO Pa3dndath.
fipocroe Tes0 ecTh BelecTBO, MCTA/T HAH METAAJIOR] ¢ pajoM H3i-
YCCKHY TIPH3NAKOB M XUMHYeCkuX peaxnuufl, EMy cpoficTBeHeH wac-
Tuunblit gec.. . OHo cnocolHo SBAATHCH B M3OMEPHBIX I TOAHMEPHLIX
QopMax K OTARYALTCH OT CAOMHLIX TeJ TOJDKO TeM, UT0O B NPOCTOM
TeJe BCE aTOMM GIHODPOAHSL.

Hanporus, moa umeneM »1eMeHTOB JOJNXHO BOZpasyMeBaTh Te
MaTepHAaAbHLIE COCTABHLIC YACTI NPOCTHX B CIOMKHBIX T€1, KOTOpHe
UPERAIOT MM H3BECTHYIO COBOKYNHOCTh (PH3HYECKHX K XEMHEYECKHX
CBOHCTE., DIACMENTY OTBeUAST NOHATHE 08 aroMe. Yriepol ecTb 3Jjc-
MEHT, ¥TONh, TPadiT d aJIMa3 CyTh TeJa npocToies |,

Hleropust nepuosmueckoro 3akoka npeiCTaBAfeT HHTCpeCRLIf
HPEMEP AKTA OTHPHITHA M HaeT KPHTEPHHl ANS Cy/KHECHIS O TOM, HTG
takoe orkpuitHe. [, F. MenzesceB MHOrOKpaTHoO WOBTOPAJ, UTO
HCTHHHBIH 32KOH NTPAPOAN!, RAICIHHA BO3MOMKHOCTH JAS RPCIBUALHNR
¥ PeACKA3anHs, CACIYET OTANYATE OT CAYYalHO 38 MCUCHHEIX 3aKO-
uowcpﬂocgcn u apasiapnocTel, B konue XIX 0 3 XX B, nepwoin-
YeCKH#l 22KOH TIOZBEPrcs cephesHBM nensltanusm. HeoaHokparuo
KA3aA0Ck, UTO BHOBbL YCTAHOBJeHHBIe (DakThl HPOTUBOpEYAT HEpHO-
AugeckoMy saxony. Tag 6uli0 npy OTKPHITHE GA&r0POTHAIN Ta308 it
ABTEHHH PAANOAKTHBHOCTH, N30TONKMA H T. A TPYIHOCTI BOZHHKIH C
pasMeuleHneM B ClICTeMe pefixoseMedbHBIX adementos. Ha ocxose
HePHOIHYLCKOrD 3AK0HA MPOHCROAWIC BCe janbHeliliee pasBuTie
xuMun. Ha 6aze 370r0 3aKkoHa OBlia YCTAHOBACHA BHYTPEHHAA CTPYK-
TYpa aTOMOR M BLIACHEHE 33KOHOMEDHOCTH HX nmoBexenkd. Ilepro-
AHHECKHA 32KOH C HOJHLM OCHOBAaHHEM HA3BIBAIOT TyTeBoAHOH
3Be310% ODH HMBVUEHHH XHUMIM, NP OPHEHTHPOBKE p CIACKHeHUIeM
JabupruTe GeCnpeledbHOro MHOTOOGPA3HS BEUIECTE ¥ WX Hpespa-
HiGh BN

P Mengeanees . Y. Mepnoguuecknit aaxon. M., 1958, c. 102.
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I/TABA XIX.
. DUIHMUECKAN XMMHY

OB3OP HCCHEROBAHKM NO GHINYECKONA XMMHK
B NEPBOR NONOBUME U B CEPEAMME XiX .

B camowm navane XIX B, OBl BHIOJAHEHS! XPVHHDIC 3KeTepHMeH-
TaabHEIC HCCAEI0BAHNS 10 2JeKTPOANIY PACTBOPOR, B ocoleRHOCTH
I. Jdomu, 5. Depuennycom u Zp. Bexeope Ha ocHOBe 3THX HBYIHBIX
paBoT BOIHHKTA DJEKTPONHMAYECKAR TeopH#, KoTopad CTajga oCHOo-
BOH TeopeTudeckofl XUMHH Ha HecKohbxo AecatmieTnit, Hcoenepona-
nua T Hasp 10 3jexTpoiwsy OBUIH NPONOJIMCHEL €70 3HAMEHNTHIM
yuensikom M, @apazeen ! B 1834 r. ol YCTAHORILT OTHOILCHIR MEKAY
KOMIYECTBOM, 3ACKTPHYCCTES, HPOTEKAIOMKY YePes PacTBOp, It 3KBH-
BAACHTHBIMH MACCAMH NPOIYKTOB JAEKTPCANH3a, cDOPMYARPORAR ABa
3aKOHA, H3BCCTHEIX NOX nMeneMm 3axouos ®Papages. Kpome Toro,
M. Qapaje#l BBed U3ReCTHHER TEPMHHLL «IJICKTDORHTS, «INEKTDPOAY,
€AoY, KKATOX», «HOH» {«KATHOH», «AHEON»} 11 AD.

Orverny Takike Hecaeposanns I°, Konma?, pnocsamensnie yvera-
HORTCHIIG 3aBUCHMOCTH (iiaimeckux cgoficrs coeannennil oT X coc-
Tana ¥ MOJACKYJASDHON CTPYKTYPH {KOHCTHTYUHNY), a B dadnuefiileM
B OF XuMuuecxoro crpoenns, Fme B 1831 r. npodeccop $usuky B
KenuunrcBepre Ppann Hefimay (1798—1895), umes B BHAY BO3-
MOKHOCTE HOjCe WHPOKOrD npumeneyna 3axona Hwoaonra s Hry ¥
MOJSKYAAPHELM COCTHHEHHAM, Ballied, 9TO MOACKYJAADHaR TelJoeM-
KOCTh COETANHEHHE PaBHa cyMMe aTOMHHX TenFoeMKoCcTefl aToMoB,
BXOAAUINN B coejuHeHue, Muaue cxasarh, MOMeKyAApHaA TeNJIOEM-
KOCTh npulauzKeHne mupeicTasaser coboft ailnTRBHOE CBOHCTRO,
Brocneacrean . Konng skcnepumentansio obocuopas 3axcd Heft-
mata (3akon Hefivanag—Konna).

OTxpuithe a3THTHBHROCTH MOARPHOR TERAOEMKOCTH, €CTECTBEHHO,
OCTEBHAO BOMNPOC: We ABAATCA AN APYrue dutueckue CBofi-
CcTBA CcoeAnHeHul Takme aaaurusuusmu? Ilorrasces obocrosars 370
nodaoxesne, . Kofll yoranoBHA, 4T0 MemMAY TOUKAMH KHieHHF Be-
HIECTB B FOMOJIOTHMECKHMX DPSAAX CYHICCTBYeT 3akKoHoMepuocTh, On

Y Madra Papaded (1791 —1867) — cuu Kysuena, ¢ 13 aer paloran yuenu-
KOM HepenneTuuga, DNeMenTapiEe CRENEHHS N0 eCTeCTBOSHAHNIG npliofpen nytem
camoofpazopaung, C s1ofl e uedsi on noceman nyGanumsie mexuns . Jissn 8
Koponescrom nmerutyte B cran npenapatopom v T Hess. Bynyus TaiantiuewM
HeCAENROBATENeM, OF BCKOpe awisauysien. B 1821 r. nauan smoyckats caolt cood
HienHR {cepHy no siexrpuyectsy). B 1824 r. — umen Koposercroro ofmiectua, a 8
CIEAYIOmEN TORY — aasepyvioinil maboparopuwelt B KOPOJEBCKOM  HUCTITYTE.
B 18231824 rr, nopyuwn smufksk xaop, B 1825 1. pHgesud I3 CBETHALIOFD Tasa
Gendoa g uaobyrunen, Ho, xoueuno, Hapfofiblites 3naueHye WMENH ero HCCIeioba-
HIB HO SACRTRHYECTRY.

? [fepman Konn (1817—1892) Gua npeemunxom IO, Jinfnxa p Diccene, 3arem
fipodeccopon xuMun 3 [efifeantepre. TToMumMo skenepuMenTaapliaiX scoaegosaul,
HABECTLH CRONMN HCTODHKO AHMHUECKHMH COUMHEHHAMY,
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Halies TaKMXe, 4T0 MOJeKyNADHBIE o0beM coefulerUM NpUGMIIKEHHO
ABAAETCH 3 IUTHRBHEIM CBOHCTBOM, :

Ewe g XVII 8. Xp. Tofirenc (1629-—1695) aamerun, uto npH
HPOXOMAEHUE CBETA Yepe3 KPHCTANE HCARHACKOrO LIMAaTa CBETOBHE
BOAHB ApHOOPETAT OnpejpeseHHOe, YHOPANOYEHHOE HAalIpABIEHUE,
B nayare XVIil B. 370 aABJdeHHe NOAYUHJIC HalRaHHe «NOJAAPU3ALHA
cperay. B panpHefimreM dpannysckuft gusux JK. B. Buo (1774
1860} oTKpHJ ABJeHHe BpAMICHHA BROCKOCTH BOJAPU3ALHY HPH Npo-
XOAICHHA CBETA Hepe3 HEKOTOPHe MHUIKOCTH H PacTBOpH. Kax mu
BYIe]H, NPHYHHA BPallieHHS NJIOCKOCTH NOAApH3aury Omia passndac-
weda 5. Bautr-Tobdom. '

JAHOHB FA3OBOTO COCTORKHSR, HHHETHUECHAR TEOPUS

Ha ocuose saxoxa P. Boha u K. Teft-Jlioccaka serxo noayunss
ypasHeHHe coctoaHus rasa pV=RT, rae R=pV/T, otrecennoe
1 soxs rasza. Broepeble 3Ta razopast HOCTOsHHAs OBIJIa yKasaHa B
1834 r. B, Knanefipouom ! {370 ypaBHeHHe 9acTO HA3bBRIOT ypaBHe-
uueM Kaanefipona).

OfnsacHesEde Faz0BRIX 3aKOHOB GasHpyeTcs Ha aTOMHO-MOJEKy-
JAPHOM YUeHUH M KuHeTHuecKol Teopuk. OCHOBaTEeNIMH KUHETHUE-
¢KoR Teopuu cieayer cuurarte . Depuyaan? u M. B, Jlomoxocosa.
Ji. BepHyaay Zad mMareMarqecxoe BHPaweHye, cBA3HBARIee HaB-
JAeHue rasa ¢ asumenneM modekyd M. B. JloMonocos mpuMmenun
MOJIeKY IS pHO-KHHETHYECKHe NIPeACTaBlAeHUs A% OODBACHEHHA pas«
JUYHBIX SIBJIEHE, B YACTHOCTH DA3BHJ MOJEKyJsPHO-KHHEeTHYLCKYIO
TEOPHIO TeNJoTH. OKCHUATENLHYIO paspaBoTKy KHHeTHUeCKas Teopus
noayuusia B HeeaenoBanusx k. [1. Jokoyas®, BHYHCAUBIIETO B
1851 r. cpeaHiol CKOpOCTh ABHMKEHMA vyacTHu rasa, P. Knaysnyca
(18221888}, Mw. K. Maxceenaa {1831—1879).

Bo wsropofi nonosune XIX B, dusurg 3. I'. Amara {1840—1915)
YCTAHOBIE, 4TO BCe rassl OTKJIOHATCR 0T 3akona P. Boing, oco-
G6eHRO IpU BBICOKHUX RaBJeHusX. B (B3 ¢ 3THM OHJAK BBeJeHH
HMOHHATUA HAeaJbHOMC M peassHoro raszoB. B 1871 r. crydext
M. O. Ban-gep-Baanpc* BHBEJ YPaBHEHHE COCTOfIHHA PpeaXbHHX
ra308, YUHTHBaOlUlee B3apMHOE NPHTSOKEHHE MOJEKYA Tasa U ux
coberBennnifl oObem. Mexons u3 KumeTu4eckKoli Teopuu, OHAM pac-

v Benya Hoas Damuae Kagnedpor (1799—1864) - simenep 1 Guank. B 1820
1830 rr. Gsta npenonasaTesiem B Huecraryre mumenepon nyteR coolmenus n [le-
Tepéypre, a mo3gHee yraepieH npodeccopoM biKosl mocee ¥ nopor s [Mapmwe.

2 Nanuwa Bepryaau (1700--1782) - Menuy, Martemarsx # Mmexaunx. C 1725
tie 1733 r. paGoran B HeTepOyprexofl aKaZEMuE HAYK B KAYECTBE UAEHA AKANEMUE,
8 Nampiehiirem 6nia ee nouerhuM wienom. B 1838 r. » Tlerepfypre Gmaza onyBau-
HOB2HA erd H3RECTHAR KHHrA GFHH}JGEHHBMHKH».

Hmene flpeckorr Hawoyas (1818—1889) ~ mumomap # dusuk-Moburets,
OnyGauxonand psz paBoT H cpelk uux kHury «Hexoropnie saMenanus o tennore
CYPOCHHH YUPYPHX MuIKocTels {1851},

* H. Hudepux Bas Jep-Baoaec (1837--1923) - ¢$uzuk, npobeccop Amerep-
AAMCKODD YHHBEDCHTETS. ypam:enﬂe COCTORKHUA On}’ﬁﬂ}{KOBaHO M B pHOAOMHOR
pafore «0 HerpepuBHOCTE rA3000pAIROr0 U KMLKOro coctoauam» {1871).
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CYHTAHBl BEJHYHHBI CpeAHeli CKOPOCTH JBHMKEHHS H CPeAHEero NyTH
npoGera mogaexya. B 1865 r. M. Jlommuar na ocuose sakona ABo-
raagpo M KHHETHYECKOR TeOpHH paccuuTasd HHCJI0 MOJEeKyJa rasa B
I cm3 npu cranpapTHeIX ycaoBHAX. DTo wucao pasuo 2,6870-10'®
(uncno Jlowmuara, yTouHeHHOe B Pe3yabTaTte JdajbHelluinx onpene-
JIeHni ).

k. K. Makcseaa n JI. Boabuman (1844-—-1906), noabayachb
KpHBO# pacnpefeaenns ownbox Iaycca, usyunan pacnpeiedeHne
CKOPOCTEH JIBUZKEHHST MOJIEKYJ ra3oB.

Paubire Bcex OblM NpeBpauleHbl B AHAKOCTH aMMIAK 1 OKCHI
cepol (1V) (A. ®yprpya u JI. T'nrosom ae Mopso B 1799 r.). OcHoBs-
Hast sacayra g JdadbHeiilieft paszpaboTKe MeToMa CKIZCHIS TA30B
npunaaiexur M. @apaneo, npesparusmenmy 8 1823 r. xuop n K-
koe cocrodune. [TonbITki cxKuKeHs Boaopoaa, KHCJAOPOLa 1 a30Ta
noutH 10 KoHua XIX B. Oplau desycnewnbl. [Tostomy toraa rosopiian
0 CYULeCTBOBAHHH MOCTOSHHBIX TA30B,

B 60-x rr. XIX B. npodeccop xumun B Beasdacre Tomac Jupioc
(1813—1885) mayuaJ siBjcHHS Mepexo/ia ra3oB B AKHIKOE COCTOsIHHE
Il YCTAHOBHJ NPHYHHY HEy1a'u NPH MOMbITKAX C/KHIKEHHS NOCTORHHBIX
razos. Okaszajock, 4TO /4 KasKJ0ro rasa CyUleCTBYeT TemInepa-
TYpa, Bhlllle KOTOPOI HEBO3MOAHO MPeBPATHTL HX B AKIIAKOCTL 1aike
MpH OYeHbL BBICOKMX JaBJeHHAX, DTa TeMnepaTtypa nojayunia Haspa-
HHe KPHTHUECKON TeMmepartypol L,

Bekope mnocae nossacans patdorst T. uapioca P. I ITiukte
(1842—1929) wu JI. I1. Kaitere (1832—1913) noayunan B HebOJb-
IHX KOJMHUECTBaX HEKOTOPBIC MOCTOAHHBIC rasbl B KHIKOM COCTOf-
Hui. Merton cxiKenust razoB B 6oJblioM Maciirade o1 pazpadoran
KpakoBckuM dusikom 3. @. Bpodaescknum (1845—1888) u xumukom
Cr. Oabwescknym (1846—1915), noayuuBmnM KHAKHIT KHCJI0POI.

JaabHeiiutee pasBiTHe TeXHHKH CAKHACHIS ra3oB OCHOBAHO Ha
s dperre Lxoyas—Tomcona, T. ¢. Ha NPHHIMIC OXJAK/JICHUA rasa
MyTeM ero pacliipeHist HUKe onpeleaeHioi temnepatypol. Ha stoum
e npununne K. Jlunae (1842—1934) paspaGoran cnocod cikHiKe-
nust rasos (mamnna JInnae). C noMoutbio noaodHoro e yerpoiictsa
. Oewoap (1842—1923) snepBole noJyums :KHIAKHI BO10pOI
(1898). B 1908 r. I'. Kamepanur-Onece (1853—1926) B Jleiiaene
npespatii B #nakoe cocroauue reauit. llnpoxo ussectunlit cocyn
Ilbioapa BBejicH B npaktuky B 1892 r.

TEPMOXUMHA. XMMHUYECKAS TEPMOOUHAMMKA

A. Jlasyaswe, oOpatuBlinit BuuMaHue Ha Temaosble 3hGeKTH
peakiiii, ObLT CTOPOHHHKOM TQOPHH TEIIOPOda, NpHUHCIAd €ro K
anementapusim tenam. Bmecre ¢ I1. C. Jlannacom (1749—1827) on
CKOHCTPYHPOBAT NMCPBUIL, 1aJCKO HEe COBePWCHHBI Kaaopnverp, c

VOB 1860 r. 1. M, Mengeqces npu Haydennn KannwaaspHbIX siBACHIL 0 pas-
JHYHEIX TCMIEPATYPaX YCTAIOBIT CYULECTBOBANNE TEMNEpATyphl adcolioTioro Ki-
NEeHns, BILE KOTOPOIl MHAKOCTE HE MOMET CYUIECTBOBATL W HPCBPANLACTCH B ras,
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MOMOHIBIO KOTOPOTe MNLITAACH ONpefedNT: KOAHYECTBC Tennopola,
NPHHEEMAIOWEr o Y4aCTHE B PEAKIHAX,

OcroBnipasch TaxKe Ha Teopuu rteinopoga, I M. Fece npex-
ppungd B 30-x rr. X1X B, cpcroMatHgecKie BCCALAOBANA TONIORBIX
sthderTor peaxuufl ¥ 8 1840 r. yeraHOBRL 32K0H NOCTOAHCTER CYMM
TERIOT, KOTOPLIH MOMHO PACCMATPHBATE KAK CACACTBHE ofWero sa-
KOHA COXPAHEHHA 3HePTHI,

K 58-m rr. XiX B, OTHOCHTCA TCPMOXUMHYECKIE ICCHEA0BANNA
P. A. ®arpa (i813—1880) n M. T. 3navbepmana (1806—1865).
SKCHePHMEHTAABIBIE JAIRBIC 3THX YHEHHIX 3HAYHTENABI0 oboratiiu
GUIBHECKVIO XIMHIO CPABHHTCALHO TOUHBMY HaHBBIMI ¢ TCOJOBBX
sddextax peakuui. Hauborpwee sHa¥CHIS B DAZRNTHIT TEPMOXHM U
nprobpenn  scanenonanun  garckero  ¢nsuka  Hauyca Towmcena
{1826—1909), onybankosasulero 8 1882—1886 rr. geTslpexTOMEBIA
Tpya no tepmoxmmiun. 0. Tomcest BHICKA3ak 13I€I0 O CBARN XHMHYe-
CKOFrO CPORCTRA ¢ TCRAOBLIM 3DPORTOM peakmi

3raunteaLnsft Braal B repmosnmino snce M. Beprao. On pas-
pafioras Merod HPCURINOHHOIO ORPCICACHIR TRILIOT Cropadus {Ka-
nopuMeTpHyeckas Somba Deprio). Paspupas nonoxenue 10, Tom-
0eHa, YTO TeRAOTA peakiMy eCcTh Mepa XHMHUeCKOro CpoxCTBa,
M. Beprno yTsepxaad, Yr0o CAMONPOHIBOJLEO MOTYT NIPOTERATH
JHUIL T¢ PCAKUHE, KOTOPLIE CONPORBOMKAAIOTIR B ICACHACM TEIIOTH,
H3 BeckoMLENX BOIMO/KHBIX peakinil Oyiet n3Tn Ta, KOTOpas Apo-
XOANT ¢ MAKCHMANbULIM BblIedcHHeM TeIOThH. JTOT NPHHILIR 0.gY-
YHA HasEanne opuRIEnna MakcuMansuofl padotn Deprmo-—-Tomeena,
B ranvnefiwen OnAO yOTAHOBACHO, YTO 3TOY HPNHILIT ONpasibiBa-
ercad AL BN TeMuepatypay ediaizn adcodIoTHOro Hy.as.

Bosunkhonenie TOPMOIHRIMIKIL HCOOCRCICTBEHNEO (R#1aHO C
PA3BUTHEM KONCTPYKRND TCMJIOBLIX aBurartedcil B 310Ny TPOMBIE-
gernroil pesodiounn. B 1824 r. H. JL Caan Kapuo {1796—1832} pac-
CMOTPEN DPOUECT NoAYVHeRNS Mmoxaumueckoft pafoTit na 0CI0Be
aHannaa jgeiicrend napopoll mamuyns {1 Kapuo), Oxraszanocs, 4o
pafora ModieT OLTh AORYUCHS JIIHDL BN HETHMNN Pa3HOUTH TeMIC-
PATYP Harpeeareds i X010 LIALHIKS JBIIATCAS,

B. Kaaneitpou passua euinoaw H. Kapuo (1834) n seen gemis
ARE BPAKTIKKE MCOTOR Fpadnaeckoro n300pamenns npouecca yento-
mepedadn p gonrarcac. P Kaaysnve {1822—1888) mpousea mnpoxie
HeCAeIOBAHNS O RpeRpamiednn Temaorol B padorv (1850). Ou pac-
CMOTPER 2TOT IPOHECC HE TOALKO ¢ TOUKH IPCHIR DPININTE CoNpa-
HEHNnH sneprim, 1o 11 c KageCTRONNoN CTOPORL HE OUHOBCE KHHCTIYC-
ckefl Teopni. Beaen za nim npodeccop nz Niazro ¥, Toxmcon (Kedw-
Bia) 18241007} solcTynna ¢ cooBWmeHavig 0 JHaMuueckol Teo-
puir tensothl. Y. Tomcon BBEn wiKasy alcoTOTHOH TemmepaTyplt
{wxana Keassnna). B 31 we roaw powno p ofpalielne noustne
«3HePTNA» [0 Apcadomernio Y, Toveona H WOTRARICKOro lHKe-
wepa ¥, Panxnna (1820—1872). 3to nowstiie Go/ee T0U10 1f KOH-
KPEeTHO BBIDazkaeT TelJoBble, IJEKTPHYECKIE H MeNaHBYQCKle, a
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TaKkie XumpyeckHe 3(p(eKTH MO CpaBHeHHIO ¢ paHee ynorpel/asas-
HWHAMCA MOHATHEM «CHJA»,

B stux patorax P. Kanaysuyca u Y. Tomcona 6b110 chopMyanpo-
BaHO NepBOe Hayajlo TePMOAHHAMHKH, T. €. NPHHUHI IKBHBAJIEHTHO-
CTH TEMIOTbl 1 paboThl, 4 TAKKe i BTOPOE Haya 0 TepMOAHHAMHKH —
0 HEBO3MOKHOCTH Hepexola caMo coB0l TemaoThH OT XOJOIHOro K
Harpetomy Tteay. Ilpu kauecTBeHHOM aHajin3e npoilecca MNepexoja
TemaoTel B padory P. Knaysuyc BBesa o0co0yio (pyHKIUHIO — Mepy
IKBHBAJNEHTHOCTH (MePY paccesHis IHePrun), nodyuupinyio B 1865 r.
Ha3BaHHe «3HTponua» !, Ilozanee ObliM BBedeHbl H 1pYrHe TePMOIH-
HaMH4YeCKHe (p}'HKU.HH.

[TepBBIM, KTO mpHMEHN 3aKOHH TEePMOJAMHAMHKH K TpPaKTOBKe
XHMHYecKuX npoueccoB (1868), 6u1 A. I'operman 2, Mayuan npouece
C}'GJ!HM&ILHII HallaTblpd, OH YCTAHOBMJ, HMTO H3MeHeHHe 14BJICHHA
Hapa B 3aBHCHMOCTH OT TeMmeparypbl TOAUHHAETCA YpaBHEHHIO
Knaysnyca—Kaanefipona:

dp _ Q
dT ~ T(Va—Vs) °

rie p — nasiaenne, @ — ckpbitas Tenaora cyGanmaini, V) — oobeM
napa un Vs — o6bem tBepaoit dasst. [Ipenedperas V, (oueHnb maabiv
cpasuuteasto ¢ V,) u 3amenss V uepes RT/p, noavuaewm:

dp _ pQ

dT RT:

Pa3zaesns Teneps ofe uacTH ypaBHeHNST Ha p, MojyuaeM ypaBHeHHE
Kaayauyca—Kaaneiipona:

dinp  Q
dT ~ RT:

A. TopcT™MaH NpPHMEHHA ITO Y| BHeHHe 1J1f pacuera TelJIoT Aucco-
IHaUHH HEKOTODBIX THAPATOB H Kap6oHnaToB,

[TnopoTBOpHBIM OKa3anoch MPHJAOAKEHHE NPHHIHNOB TEPMOLIHA-
MHKH K H3YUeHHIO XHMHUCCKIIX paBHOBecHH. B 9ToM oTHOWEHNH 11eH-
HEIMH OKa3zaJuick ncedetosanna Jlxomna Bnanapaa 'n6oea (1839—
1903) — npodeccopa MarteMatukn n Gu3uky B Maanckom yuusep-
cutere (CHIA). Paborw k. Mn66ca Oblin onydankosann 8 1873—
1878 rr. B mouTi HeuaBecTHRIX B HayuHom Mupe «Tpyrax Konnextu-
KYTCKOH akafemui» H joJiroe BpeMs He ofipailann Ha cebd BHIMA-
nud yuenwlx Espons. B yuenitn o xuMuueckoM paghopecin 6oaniioe
aHaveHne moJyaniao npasiio gas Ix. 'no6ea (1878). INepruim, KTO

! Ot rpeueckoro 0B EVTEOTLE — YJI0BKA, YBEPTKA.
2 Aeeycr Ppudpux loperuman (1842—1929) 6uin noverunim npodeccopom Teo-
peTitdeckoit xumun B [efinesibOeprckoM yunBepcHTere.

15 163



C ycnexom NpHMeHWJ 310 npasuso, 6bl1 I'. Posebym !, usyuasuinii
BHAuaJe paBHOBecHe rujipartoB okcuia cepbol (IV), a B ganbHeiem
LWHPOKO HCMOAbL30BaBLINA npasuao (a3 npu Heceael10BaHHH pasHoO-
BecHil B pactsopax v cnaasax. B 1884 r. §. Baur-T'odpd B cBoem
H3BECTHOM coulHeHHH <«QuepKH MO XHMHUYECKON AHHAMHKe» a4l
AHAMN3 HECKOJbLKHX IPHMEPOB rOMOreHHBIX paBHOBeCHH H 00OCHO-
Ba/J npuHUHD noasizkuoro pasuosecus. . Baur-T'oddy npuuanie-
JKAT TAKME H3BECTHBIC YPAaBHCHHA 3aBHCHMOCTH PABHOBECHS OT TeM-
neparypbl (n3obapa u nzoxopa $1. Banr-Todda).

Has nzobpaskennss pasHopecHit B TpoiiHbiX cuertemax JIx. I'n6oc
NpeJoKua Tpeyroabuyio auarpammy (1878). Bnocaencrsuun Ha 310
OCHOBEC MOJY4MJ pa3zBuTHe (pH3HKO-XHMHUECKH{ aHaau3. B cBasn c
npuHunnoM noasuzuoro pasHosecus A. Jle Wateane? npeanosind
H3BECTHOC MPABHJAO TEUYCHHA PCAKUMH NPH CMEUE@HHH PaBHOBECH.
ITo Jle lllaTennse, Bce XuMHUECKHe NPEBPAlIEHHT MOKHO paccMarpi-
BaTh Kak oOpartiumble H JHLbL peakiliii, coNpoBoAIaloulHecs Bbijle-
JIGHHEM OcCajlka HJH ra3a, NPoXOasT 0 KOHIA.

TEOPHA PACTBOPOB

OcmoTHueckoe aaBiaeHue. Slpjenre ocmoca OBLIO  OTKPHITO
A A, Hoane (1700—1770) B 1748 r. OH nocTaBu/ cJeAYIOLULHIH ONBIT:
eC/IH COCY/l, HANOJHEHHLIH aJKOroJeM H IJVIOTHO 3aKPbIThIH KHBOT-
HOH MepenoHKoH, NOMECTHTh B BOAY, TO BO/A NPOIJIET CKBO3b mepe-
noHky B cocya. Ilpu 3TOM cosaaercsa Takoe naBJeHHe, MTO NEpero-
poaka moxker pasopsatbes. [locne JK. Houne 6b110 nposeseno mHoro
noao0ublX HabaoAennil, raasibiM oOpasom (usnotoramu. B 1827 r.
P. H. lorpowe (1776—1847) ycraHoBu/, 4To AaBjeHue B N0L00-
HBIX CJyqasx NponopuHOH4JbLHO KOHLIEHTpaunu pactBopa. OH BBed
HaszBaHHe MJs TAKHX SIBJACHMIl — «oCcMOC» (IHAOCMOC H 3IK30CMOC)
(@Oon0s — TONKOTHS, laBKa, epew.).

B 1867 r. Mopuu Tpay6e (1826—1894) npeanomua HecKoJbKd
THIOB MEPeropoaoK, NPOHHILAEMBIX TOAbKO A5 Bobl. 5. Banr-Fodd
BIOOCJEACTBHH HAa3BaJ TaKHe MEPeropoakH  NOJYTIPOHHLAECMbIMH.
M. TpaybGe u ApyruM HCCAELOBATEJIAM Y1aJ0Ch € MOMOULLIO TaKiX
MeperopofioKk H3MepHTh MaKCHMaJbHBIC [aBJeHHfl NMPH OmblTax ¢
pasanunbiMH pactsopami. Hanboabliee 3nayeHHe noJayyian mepe-
rOpoAKH, COCTOSILLIHE H3 MOPHUCTOrO MJIHHAHOID COCYLa, B Iopax KOTO-
poro ObL1 noJayued ocanok poaanuaa mean (II). Hemeuxnit Gorannk
n xumuk ©. O, [Npeddep (1845—1920) ycoBepuicHeTBOBAA MOJAYIPO-

U Fendpux Buaaeavs PozeGym (1854—1907) — npodeccop yHEBEpCHTETA B
Ascrepaame (1896). HM3secten MuorouscaenibiMy HCCAELOBAUHAMH 110 TeTeporeii-:
HEIM paBHoBecuaM. PaspaGotannpie uM rpaduueckie MeTolbl H300paMenus pap-
HOBECHI NOJYUHAN IIHPOKOE NpHMeHenne B XuMun i Metaaayprun. B 1900 r, pas-
paboTal AnarpaMMy CoCTORHHA HEIC30 —YIIepPol.

* Anpu Jyu ae Wlareave (1850—1936) — npodeccop B TMapumke. HMasecten
.\ICT(’!»‘I.’{)'er‘i{‘CKII.'\-'II[ HCCAeJOBAHHYAME, r[[}l[lilli[[l CMENeHHd XHMHYECKOro pﬂ[iill)-
BecHsl Buickasan B 1884 r. Jle Ulateave npunaaaexat muorovncaennsie paGotsl no
MeTOodaM HCCAeN0Balid CNJAaBoB i MeTadaorpadiun.
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uuaemsie neperopoaku M. Tpav-
6e I nDOCTPOMI anmapar AJs
H3MCPECHHSL OCMOTHYECKOTO JaB-
JICHHA, C MOMOLLLID KOTOPOro oH
MPOH3BEJ MHOIO  onpeieseHHil.
Teopusi ocMoTHUECKOro JaBbJje-
Hud Obina paspaborana $1. Baur-
Toddom L.

Hayunas gestenbnoctsh Banr-
l'odpda muorooGpasna. Buinaio-
LiHecs HeeJeLoBanns  BHINOJHe-
HBl HM B obaacTH }."‘IL‘IHIH 0 pas-
HOBECHAX H B Xll:\«']lillL'L‘]\'[JIIi TepMO-
JHHaMHUKH. Mfl'l'(‘llL!L‘ npencran-
JASI0T Takxke pabortw S, Bawur-
lodpda ¢ corpyannkamn no Ha-
CBIULICHHBIM  PacTBOpaMm  coJei.
On obObsicHHA, B YaCTHOCTI, 00-
pazoBaHHe B NPOULTbIE FeoJori-
4ecKHe 3MoxH (:T[)at'c(p_\'p;r(:h'llx k06 Tendpus Bant-Todd
KagaifiHbIX MECTOPOMKLCHH BbI- (1852—1911)
napHBaHHEM OKeaHCKo#  BOJbI
npi remneparypax 83 u 26 °C.

Teopus pasdaBJeHHBIX PacTBOpPoOB Oblia paszpadorana . Bant-
Fodpdom B 1885 r. Mmess B BHAY OUSHKY BEAHYHHBLL XHMHUECKOrO
CpPOACTBA B pacTBOpax M MNO3HAKOMUBIIHCL € IKCMEPUMEHTAJALHBIMH
aanupimu @, ITeddepa, 1. Bant-Topd npuwes x BbIBOLY, 4TO
METO1 OCMOTHYECKOIO JaBJEHHA 1aeT BO3MOJKHOCTL OMNpelAe/HThb
NpHTHAAEHHE PAaCTBOPEHHOrO BeulecTsa pactsopHTeeM. B csoeit
WHPOKON3BECTHOI pabore «XHMHUCCKO® paBHOBCCHE B CHCTeMAax
razon u passedennslX pacrsopon» (1885) 5. Baur-Fogp¢ pacemorpen
C TePMOJAHHAMHUECCKHX MO3HUHIT ucnoab3oBanie zakonos P, Boilas
n A Teit-Jlioccaka Kk pa3BeAeHHBIM pacTBOpaM 1 [oKasaJ, 4To
ypasuenne Koaneiipona npiuMeHnmMo K pacdety OCMOTHYECKOro
JaBJCHHA:

puv=IRT,

rie { — BeauunHa, OJan3kad Kk | m 3aBucdllas ot NPHPOLbLI pacTBo-
pertoro sBeutecrsa. 3. Baur-T'ogd pacemorpen neckoibko cnoco6oB
A5 onpeledenns xKos(pguunenta ¢ (n3oToHHYeCKH Koy(puunent),

[MonuxkeHue napieHnus napa pacrsopa. MaxkT NoHiKeHHst 1aBJe-
HHS [apa pacTBOpa MO CPABHEHHIO ¢ YHCTBIM pacTBoOpuTeaeM Oblil

U Slko6 Pewdpur Bawr-Foggh (1852—1911) nocae okowuanust Tloanrexiue-
ckoit wkoaw B Jleandre paGotan npaxtnkantom B Bonve v Al Kexvae non Tla-

puxe v A Bropua, C 1876 r. — pouent Betepunapuoil wxoast B YTpexte, ¢
1878 r. npogeccop xumun B AMcrepaamckom yuusepentere. B 1896 r. nepetten
B DBepanucknit ynusepeuter o octaa uaenonm  [lpycckoit  akazemun payk. DBuia
HHOCTpaHNBIM  YaenoM-KoppecnonaenTom [lerepbyprekoil akademin nayek o uie-

HOM MHOTHX APYIHX aKaZeMmin.
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ycranosgeH B 1847 r. K. I'. Ba6o
(1818—1899) u A. Brosbuepom
(1835—1908). Ilosgnee Ppanu-
cva Mapu Payab (1830—1901),
npogeccop B [penobuae, pabdo-
tTaBliHil ¢ 3(pUPHBIMH pacTBopa-
M, TOJIYUHJI H3BECTHOE BbIpazKe-
HHE JUIST MOJIEKYJsPHOIO TOHH-
JKeHusi jpasJsenuss napa (1887).
®. Payab ycraHoOBWJI, 4TO A4
pPacTBOPOB 3JIEKTPOJHTOB IOHH-
JKeHHe JaBJIeHHs mapa aHoMaJb-
HO. ITH pe3yJabTaTbl NOATBEp-
aunn BoiBoabl S1. Bant-Todda
O CBSI3II MEXKAY OCMOTHUECKHM
JaBJeHneM, MOHIKEHHeM [1aB-
JEHHs Iapa pacTBOPOB I HOHH-
WRWHAN, TRMILRDATYRLL MR
HHS.
Cesanre Aseycr Appenuyc OcMornueckas Teopus
(1859—1927) $1. Baur-Todda nonyunna 60Jb-
1oe 3HaueHHe B PasJHuHbIX 006-
Jactsx Haykn u Texuukd. BoiBoawl 1. Baur-Toppa u &. Payas
JIeTJIII B OCHOBY Pa3paboTKH KPHOCKONHYECKOro H 30yJIHOCKONHYe-
CKOrO METOJIOB OIpejeseHHst MOJIEKYJISipHBIX MacC pPacTBOPEHHLIX
BCIIECTB.

Teopus anekTpoautnyeckoii auccounauuu. 5. Baur-Todpdy npu
YCTAHOBJIEHIIH OCMOTHYECKOH TEOPHH HNPHUIIOCH BBECTH B YPaBHEHHE
Knanefipona n3oToHnueckui KO3 GhUUHEHT i. DTO OTCTyIJIeHHE MOXK-
HO ObLI0 0OBSCHUTH AHCCOLHAlMEeH pPacTBOPCHHBIX BeLIeCTB, M0100HO
TOMY KaK aHOMaJ/bHas IJIOTHOCTb Iapa HpH cyOJHMaluu XJIOpHIa
aMMOHus Obljla 00bsICHeHa paclaloM MOJEKyJ Ha aMMHakK H XJ0po-
BogopoA. O1Hako Takoe oObsicHeHHe Kasanaoch B 80-X IT. Helmpuem-
JIEMBIM, TaK KaK OBLIO HESCHO, YTO Ke IPEeICTAaBJSIOT coGofi Mpo-
AyKThl Aucconnanuu. OtBer Ha 3TOT Bompoc OvL1 gaH B 1887 r.
C. Appennycowm !, KOTOpBIii B pe3yJbTarte ONpeaeJeHHsT 3JeKTPOTNPO-
BOJAHOCTH BOJHBIX PACTBOPOB cOJIeil HamleJ, 4TO MEXKAY OCMOTHUe-
CKMM JaBJICHHEM H JIEKTPHUECKHMH CBOHCTBAMH PaCTBOPOB CYILECT-
ByeT OIllpeJeJieHHas CBS3b.

B 1887 r. C. Appennyc noguaxkomuscs ¢ padoroii 1. Baur-Todda
«XHMHUECKOE PaBHOBECHE B CHCTEMAX ra3oB I Pa3BeJeHHBIX pPacT-
BOPOB» M cpa3y NpHIIeJ K BBIBOLY, UTO H3OTOHHUECKHH K03(du-
_— ]‘

V' Ceanre Ageycr Appenuyc (1859—1927) B cemMHazuaTHIETHEM BO3pacTe
TIOCTYNHJ B YINCAJbCKHII YHHBEPCHTET, IJe 3aHHMAJCs TIJaBHLIM 00pa3oM ¢H3u-
koii. C 1881 r. paGoraa B sa6opatopitn CTOKroJIbMCKOIl akaj eMiH HayK H B 1882 r.
NPUCTYNHA K CAMOCTOSITENbHBIM HCC/IeJOBAHHSM 3JE€KTPONPOBOAHOCTH PACTBOPOB
3JEKTPOJUTOB. B mocseayiomue roast AppeHHyC NPOROJIKAJ HCCJAEIOBAKHS B Ja-
6opatopun B. OctBanbia B Pire, a 3atem B JaaGopatopusix ®. Koabpaywa u
JI. Boabumana u BuoBb y B. OcrBanbiaa, Ha 310T pasd yxke B Jlefinmuure.
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’-L{HGHT { H €ro BeAHYHHA OOBACHAIOTCH AHCCOHHAUHed MOJEKYA B
pacTsope. B pesyabrate nm Owina onylankosana craten «O aucco-
CHHAUHT pacTBOPEHHBIX B BOAC BEUICCTA», B KOTOPOH H3jaranaach
TCOPHA 3AeKTpoanTayeckofl Fuccounanuyu. B 1889 r. C. Appeussve
PASBILL TEOPHIC ARTHBHELIX MOJEKY.H NpH OOBHCHUCHHI Fa30BLIX peak-
M B APeANCAKI N3HECTHOE VPABHEHIES, BLIDUMKAIGHICE I3BECH-
MOCTh XNMIYECKHX HpeBpaulenufl oT HUCHa aKTHBHDBIX MOJEKYA:

A== Ae~EJRT,

rae Ay — SHeprus aKTHBHBIX MoAeXya {epaBiutetino ¢ sneprnedt
moderyt A), Ea=A;—A, CKOpocTh peaxuyiy LOMKHA, TaKiuM ofpa-
30M, 3aBHCeTh OT HHCAZ coyiapeHufl MeRIY axKTUBHBMH MOACKY-
JaMi, UHCJIC KOTOPBIX BO3pactaeT ¢ Tevnepartypol. B naanuciimem
OH 2aumnMancs pasHoolpasneivya npobiemamu: paspalaTsiBad, B
YACTHOCTH, KOCMOrOHHYECKHe TITAOTCIN, Bed HCCIel0BauHa no §HO-
XHUMHE 1T HATHCAA HECKONLKO HaYUHO-TIOAYARPHBIX KHHL,

Teopust 3AeKTpoXIMIteckofl anccounallitn Gwiia onyOauxosana
C. AppestuycoM B HepBOM TOoMe TOJALKG 9TO ocnopannoro (B. Ocr-
paaniom, . Baur-Foddom v €. Appemstycom) xypuana «Puanue-
cxas XuMpas», B cBOCM NICPBOMAYAILHOM BILAE ITa TEOPHE HMela
MEeXAHTCTHIECKYIO OKPacky. XiMBUCCRUE OTIOWICHIS MEJKAY PACcTRO-
PHTCICM H PACTBOPCHHELIM BCHIECTEOM HIHODPOBA LY,

B csaam ¢ stem nmporns reoprun (. Appenmuvea BHCTYNHIH
Mmilorie vueprse, 8 tom gncae n [l M. Menietees, noaarasmui,
Yo 8 OCHOBY  OOBSCHEHIR  CBOMCYB PACTBOPOB CHCHYET CTa-
BHTL  XBMHYCCRHE  OTHOMICHIR
MCKAY PACTBOPHTENEM It PACTBO-
peitieiyM  BemlectsoM, B 80—
90-x rr. XIX B 8 Jurepatype ne-
Jachk WHPORAH AHCKYCCHA 10 5TO-
mv wsonpocy. Cam C. Appenmye
CUNTAN, OBHEKO, FIEAPATHVIO TCO-
prio . M. Meuaeneena ownbou-
wofl, Faasumim cowsunsoyw C, Ap-
pensiyca 8 3TOoM Bela B, Ocr
saang !, Bawr-Tobd naconsuo

Buaseoany &pudpux Ooreaacd
{1853 ---1932) poxnaca s PHre, y4iLics
# [ 1eprnToRoM YIHIBOPLUTETE, 3eCh Ke
BOEVERT ctelieus  aokteps {I8FE).
C (882 r. Guy apodeccopon PHDKeROrD
HOAICTENIHYeCHOPG  YURAmA (B0 1Hee
arerwryra), C 1887 r. pepemien ma
waeapy dummecxoft wnn v Mefi-
wre, Fie pabotar Ao 1906 v flocqe
ITOTO BOceHRICs  na cpoelt tave Gans
HAefinwira,  aativascs  paspuboTsof
TEOPHI KBETHOCTH # BEI JHTEPATYPIYIO Buavecawn Cpudpux Crrsaavd
paboTy. {18558-—1932)
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noagepanaan reopiic C. Appe-
HiEvea 11 n3deran BRHCTYIACHYKH B
oo 3AULHTY.

B. Ocrtgansix baysas wack-
TPHYECKYIO NPOBOKIMOCTL Opra-
HIFHECKHX KHCAOT ¢ UeIbi0 onpe-
ACHCHIA HX oTHOCHTeALIGH cia
1 BHBEPCHIO TPOCTHIIKOBOIO caxa-
pa 3TRMI KE RBCROTAMI, flosna-
Kownsuibicl: © aepsBof  pabotol
C. Appennyca (1884}, on cran
Crgy CTORGHIRHKGM. B CACAVIOQIHEM
oAy O NREASOHIA CBOIT NagecT-
M 33RO PAIBeACHIS,

Crar  nz  CTOpOHY  TOOpBH
YACKTPONHTHUECKOR  Alccouna-
sk, B, OcrBaseg BHec cyiect-
BCHIMBT BKAAS B 3Ty TeOPIIO I} eg
npnaoxenna. B 1884 r, ou nipen-

Baadunup Arencenipogus JIOURELT PAceMarpiiars aHaantTl-
Kucrakosenug (1865--1852) HeCKNE pealilil Kak HOHbe H
OOBACHATE MRET PacTBOPOB Chie-

ILIPHYECKOIT OKPACKOHR HONOR,

B, Ocrranbiy HpUHAAICKAT TAKMKE NCCACAOBRANNY  JIO KATE-
Auzy. B YaCTHOCTH, OH N3YHIA DOAKUIG KAFAANTIYECKOrG OKICAe-
Hng avynaka #a mratine (1900}, B, Ocreaana sanncan psa yueb-
HUKOB 11 Monorpadiii, B TOM YHCAC 1O HCTOpHI XiuMih, Jlefinuwie-
ckas saboparopus B, Ocrpatpia 8 90-x rr. XIX B, cTada kpynnpiv
LEUTPOM seoacioBaunfl oo dusnueekol xnvuie. B uucae yiennix, B
modozocTn padorasumux v B Ocrsannia, womuo nazsats 2. bBag-
mana (1853—1923) (aBTopa anmapaTyps 1 TepMOMETpa Ads Kpho-
CKOMINOUKOID OIPCeICAchHs  Modekyaspubx  Mace), B, Hepirora,
C. Appennyca, I'. Bpeanira (1868-——1944), I'. Tavwvasna {{861--1938),
. Bampjgena (1853—1957) u ap. Ha pyccxix yuyenwx v B Ocr-
Badb1a padotasn M A Kabiyxor, B. A Kncraxosckuii u ap.

AxTuphnig SAMOTHIROM  TeOpRI 3..’1(‘i(Tp0,=’lIITiI‘I(‘CKDi*‘f JHCC LN &
nui 8 Poecnn tia B A Kiietaxosexkuit !, soterynapuinié na 1X cbosie

U Baadunap Asercandposusy Kucrawoockar {1865-—1852) obpusosauune no-
avuia s Kueesoxost o TleTepSyprokost vussepourerax, B CTYISUMCOKHT FOTM Bhi-
LT et pykoBeicteon TL A Menwyvrkuna metezosate ni fomy ol uyoresa
Planuka—Appemveas, B 1889 v, u3vuar e aafopatopun B, OQorBaman saenpo-
HpesotiocTs ABoiunx coaell. € 1903 r. @na aufopautom, 3aTeM acCHCTRUTOM H
upodreceopor 8 [Toawrexumieckey uncruryre B [Detepdypre. JorTopesyis uc-
COPTAUNIC D IRRTROXIMIMECKIE DOARIIIN 10 3IeKTPORINE JOTCUNHLANS HALLIITIY
noEHG e CO1925 - aaeirRoppecionlenT Axaaesun nayk CCCP, ¢ 1929 ¢ —
akaieMmuas. Buit aopektopoM KOMIOHIOICKTPOXUIMIMECKOTY UHCTHTYTA AKLIeMUR
uavk CCCP {ustne Hucrnryt dusmeckoi xmoid, Bo A KieTaxonexkull — astop
VOeOENKOR OTPOCUNIG 1 hasiieckoll xnMuon. B gocaetine rols suxn pade-
T B OBAACTI KOPPOII 11 3ALIHTH MeTALION.
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PYCCKUX ecTCCTBOHCTBITATEACH 1t
ppaqeil (1881) ¢ soxnanom «Paz-
Gop soapamenndi na  Teopo
3AKTPONUTHYECKOH  AMCCOLNE-
unu», CTopolBUKOM I TpONarain-
aucroM sTofi reopun 6ol MA
Kagayios!. Eme B naloparo
punt B, Octasniga on 3wpnosun
uecae1osanne «O6 sacxrTponpo-
BOANGCTI XJOPHCTOTO BOAOPOLA
B palidfuiablX PACTBORIETEARX» 1
YCTAHOBILA, UTQ B OPTAHHULCKNX
PacTROPUTEARX KDPIBBIE MOJACKY-
Japieil 23eRTPINeCKol  NPOBG-
AAMOCTII € PA3BCACHICM NIMEIOT
agoMadALREd XxapakTep. B cioch
AokTopereft gueeepraynn «Con-
PEMEHNBIC TCOPHE  pacTsopa B
CBAZN ¢ yviuennem O XNMIRCcKomMm
pasioeci> (1891} on sucka- Ifsan Aaexceesun Kabayros
3&7 HWACK: O ruapartatlg 1oHOs B {1858—1942)
PACTBOPAX, KOTOPYIO NMOAHEDKH-

gan 1 B. A, Kucrsasosexnit,

B cBeTe TeopnH JCHTPOMITHYECKON Ticcoullaitil CTany NOHAT-
BLIMI HCKOTOPBIC CTORCHE XITMBUCCKOrO MOBCINHNA INCKTRGANTOB B
pactsopax. Tax, ona ofwacunaa uneaa nepenoca M. B, Turropda
{1824—1914) u aakou . Konepaywa (i1840—1910) o nocrosnuofi
noABuAksocts onor. Ho mekope nocile AOABACHHS TeOpPHM K-
TPOAHTHUSCKOH JICCORNHALIN 0OHADYIRILINCE Il HOKOTODLIE ee Cephbe3-
gue nejocrathi. G Appeunye  pacematpnizad pacteop, noaabHO
CMECH I'230B, B KOTOPOM MOACKYMH Pacipereiens DeeTopaj0vno |
H3XOAATEA B TEIAOBOM ABHACHHH, Memay Tem B pacrBopax 3JCKTpo-
JIITOB HOHB DaCAPEACAAIOTCA B H3BECTHOA CTENEHM YHOPAJOuCHEQ
Baar0TapA B3aNMHOMY APITRAEHHO, 0cOBeHHO B pAacTBOPAXN CHIbL-
HeEX sackrpoarros. Jlmus 8 XX croderun Dulin Co31aHH TEOPHH
CHIABHBIN 2ACKTPOSAUTOR, YUIITHBAIOUIHE NICKTPOCTATIHECKOC B3AHMO-
BeRCTBIe MeMIY 1oHaMH.

v Hean Axekceceuy Kafagkos {(1858--1842} 1o oxonwanmuy  MoCKonckoro
yunegepcutera {1880} pafioran v matopatopuax B, B, Mupxosnuross v AL M, Byt
neposa B letepGypre. C 1884 r. — npusar- Aouent MOCKOBCKOrO YHHBOPCHTCTA,
Mocae zapuT Marnctepckoll aucceprauny {(1887) padoran nenoTOpoe BpoMst B
nafoparopus B, Octeasnza s Jefuanre, B (891 r. asmuTun ZOKTOPCKYIc ANCcep
Tauig, Janumaacs puecte ¢ B @ JIYPUNHUEM TEPNMOXUMULECKUMY  HOCACA0BE
ausimy (1883}, C 1899 1. — npodeccop MOCKoBUKETe CeABCKORCIANCTROUNOID Hil-
eruryTa {wmhe MockoBekan censckoxozniicrmenuan axagempn uM, K. A Tomn
pazepa}. B 1903 r. usbpan mpodeccopor MOCKOROKOMD YHHBEPCHTETS, e NPOUN-
Tas mepsell xype dusnseckof xumun, O 1915 no 1933 r. 3apenosant tepmuaecnof
sabopatopuet B, & Jlyrmmna, C 1832 r. — nouvernsft axazemux AH CCCP.
¥. A KaBayxos nanucan neckoasio yueSHHEOB 1 xuur 4o dususceroll # neopra-
puteckofl xuMun, On 66 3KTHEBIBIM O0LLeCTBONGLIM JedTeTeN.
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Saexrpoaunit norennuan, Teopns 3AeKTPOAHOIC ROTEHUNANY,
paszsutasn s 1889 r. B. Hepucrosm! za ocHobe Teopuu pacTBOpoB
Banr-Fopda-~—Appenyea, HOCIT MeXAHNUECKHHE XapaKkTep H HCXOIHT
H3 MOMC/AH PACTBOPCHUA KPICTRAAHYECKIX TeJ H BBILCNCHHA KPHE-
Taanor ux pactsopos. o B, Hepuera yueneic neoHoxpaTtHo nhira-
JHCHh DACKPBITE Mexaniam o0pa3oBanis TOK# Ha 2JCKTPOIAX.

Moaens B. Heprera Saanpopaiach Ha NDH3HaHHH, 4TO TOX BO3-
HHKaeT Ha rpaHuue Meradd—pactsop. B, Hepwer nexonna na roro,
YTO Ha rPaHHUE MEeTAMI-—pacTROD COHCPHIMAIOT ABEe CHAB: yAPY-
FOCTh AACKTPOINTHYCTKOIO PACTROPEHA MUTaMIE, KOTOPaR ABageTcA
APHUHECH AepeXoia ATOMOB MeTaliz B PAcTROp c obpasomanieM
HOHOB, ¥ [NPOTHROIEHCTRYIOWCE 2TON Citfic OCMOTHUECKOE JdaBlehne,
3aBHCRLEE OT KOHUEHTDALT HOHOB B PaCTRODE,

B ranvsaunueckom JeMente, COCTaBREHHOM 113 IBYX MeTaMJioB,
NOIPY:KCIIHbN B PACTBOP, PACTROPACTCS TOT MLTAM, YAPYIOCTh PacT
BOPeHuS XOTOporo OOAbIIC OCMOTIMECKOro JIaBJeHHA ero HCHOB.
B To ae BpeMa KaTnoubl Apyroro Mervalna OyIyT BHARIATLA HA
BTOPOM ACKTPOIL, Taxk Kak OTHOWICHHE YOPYrOCTH DaCTROPCHNG H
OCMOTIMOCKOre 1aBaeHnd 33cck OvieTt obpaThmM,

Teopust B, Heprucra oxasanacs npuMenuMol 308 11J08TBHBIX
PacTBOPOB H B JadbHefiiienm OGnJa yeoBepuiencrsosana B, Fnb6cow,
KOTOPMI BACA BMECTO KOHUCHTPaUN# 1GHOD NPOHOpUNOHadbHbie HM
axktusnocta. Teopns B. Hepnera s Goavinof crenems nanuniposaia
H3yuenye rasbsapHueckux Heme#, MeToist HecieioBanns Onui yoos
BEPHICHCTROBaNH Aocde ppedennd B, Ocrpaneiom s 1893 r. nop-
MaAbHOYO KaJIOMeJbHOrD 9REKTPOAS, a B jaiunefilieM — BOIODOI-
goro saexkrpois Hepuera (1908},

Taxnum ofpaszom, teopns pactsopos S Bant-Toda un teopus
aaekTpoanTiiecikolt anccounawin C. Appensiyca npusein K GpicT-
POMY DACHDIPCHHIO IKCHCPHMEHTAABIOrO (aKTHYCCKOIO MaTeDHaia
¥ K Pa3pafoTKe HOBLIX APOGIEM JACKTPOXIIMUYM 1 TEOPHH PACcTBOPOR,

CKOPOLTh XMMMHUECKMX PEAKLKHA

Cam no cefe GaxT, 410 peakiliy APOTCKAINT ¢ Pa3FNLBIMI CKO-
POCTAMHE, H3BCCTeH ¢ AaBnnx Bpemen, OAHAKO DepBot KOMHUYCCTREH
HOE HCCIeI0BAHNC CKOPOCTH XIMIGeCKHX pearunil Hu/i0 BHITOIHCHO
JE Brnureasmin? g 1858 1. C nomowisio nonaposerpa JE Buasreasmn
H3y4aJ peakuyio ruipoanza {HHBEpPCHN)} CaxXapo3bt B NPHCVTCTBHEH
kuejor, Hwu Owjoe mafiieno nsBectHoe Jorapudmuyeckoe Bhipake-
HHE XO/la peakuiil BG BPeMEHN,

' Baawrep Tepucn Hepruer {1864—-1094)) — opun nz spyusefiunx $uzuxo
xuMukor Teryutere credetns, Ofpasosaune noaysna B yvuurepentetax Lliopuxa,
Bepanna u Bopudypra. C 1905 r. ~- npodeccop Bepanuckero  yuusepintera,

B aaapuelimesm Cran Anpertopos PHSHYECKOTO UHCTHTYTA. }i3BecTen cBOMMM uc-
CREZOBAUAAME N0 (PHINYECKOH XHMHH, 0CoBEHHC TEPMORNHAMUKE 1 3ACKTPONHMHH,

b Jwdeue Pepdunand Buasceapmu {1812--1864) B Mo10100TH OHI 2RTCRA-
peM. B 18451854 rr. — mpusat ouent lefgeasbeprorors yussepenrera. B uo-
chelHue roan xusue KuT B Bepause, .
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B 1862—1863 rr. M. Beprao u Ileann ne Cen-Kunp (1832—
1863) mcedenoBadi CKOPOCTb NOJYUEHHA CA0AHBIX 3(DIIPOB NpPH JIeH-
CTBHH KHCJOT Ha cnupThl. OHH 0OHApYKHAH, YTO TaKHe peaKuHu He
NpOTEKaIoT 0 KOHLA, a AOCTHrAlOT HEKOTOPOro mpenesa, NpH KOTO-
poOM B PeakKIHOHHOM CMECH HaXoAATCA B PaBHOBCCHI CNHPT, KHCJIOTA,
3pup n Boxa. Ilpnm poGaBjenun HOBBIX NoOpIuTi CHHpPTA peakuus
npogoskaercs ¢ oGpasoBanHem HOBBIX mopunit sdupa. Tax Gsiito
YCTaHOBJICHO, YTO Mpelea PeakUuH 3aBHCHT OT KoJmuecrsa (Maccsl)
BElIECTB B PeakllHOHHON cMecH.

[anpHefimee n3yvyenne CKOPOCTH peaKily MPHBCJIO HOPBEKCKHX
yuennlx K. I'yapaoepral i Il. Baare? x orkpwitnio 8 1867 r. 3akona
geilcTByOIIX Mace, KOTOPHIT siBuics obobuiennem padot npeimect-
BeHHIIKOB 3THX uceaegoBarteneii. K. Tyvasaodepr n I1. Baare eme B
1862 r. mayuann paBHOBeCHsI B TeTeporeHHBIX cHcTemax (rBep-
nas ¢asza — pacrsop). Ha ocnose Gosbworo xoguuectsa (300)
IKCHEPHMEHTOB OHH HAllIM, 4TO CKOPOCTh PEaKINil 10 ycTanoBJIeHHA
pPaBHOBeCHS! MPONOPLUHOHAABLHA ACHCTBYIOUIHM MaccaM pearupylounx
Bemtects. Onp NpPeANOXIIIN YPABHEHHE, BLIPAMKAIOULEC 3TOT 3aKOH.

KpynHey BKJIaZ0M B Pa3BHTHE YUCHHA 0 CKOPOCTAX XHMHYECKHX
peaxunit okazaauch padorsl H. A. Menmyrkitna o ckopoctax o6pa-
30BaHiA CJOKHBIX 3(HPOB M3 CHIPTOB B Kicjaor (1877—1884).
H. A, MeHWYTKHH H3yvaJ BJIUSHHE CTPOCHHA CNHPTOB, a TaKikKe H
cpeibl Ha CKOPOCTb i npeie peaxkunit ¢ kneaorami. OH Heeaea0Ban
TaKke peakuuy o0pa3oBaHuM aMHA0B H aHHIHI0B I3 COOTBETCTBYIO-
wHx coneit npu AeiierBun Kueaor. H. A, MeHmyTKun nouesn 3Hayu-
reabHo 1aabwe M. Beprao n I1. Cen-XKuas, 1 ero BHIBOIBI 1 3KcIIe-
PHMEHTaJALHBIC JaHHble OLIJIN HCNOAL30BAHLL B PA3BITHH KaK XMMH-
yecKoll KHHETHKH, TAK H TeOopH xumiueckoro crpoenns. Ilmo1orsop-
HBIMH OKa3aJHCh - KHHeTHUCCKHe npeicetasiacuust. OcHOBLIBasSCh HA
3aKoHe pachpelesiecHUsl CKOPOCTell  MoJeKyJ rasa  (ycTauoBHJI
K. Maxceeaa s 1859), JI. Tldayuwarep (1867—1874) npuumen K
BLIBOIY, YTO peakuHs MOYKET OCYINECTBJSNTLCS JUIlbL B pe3yabTate
COy/LapeHnil MOJMeKyJl, IHePrisa KOTOPLIX (CKOPOCThL ABH/KEHHS) Bhlllle
HEKOTOPOIl KPHTHUCCKOI BeJanyuHbL YN0 TaKHX aKTHBHBIX MOJEKYJI
BO3pacTaeT ¢ noBbllIcHeM TeMnepaTypbl. Ha ocHoBe 3THX Bo33peHui
K. I'vapadepr n I1. Baare B 1879 r. ycosepuencrsoBa/iin 3aKoH Jlefi-
crByiomnx macce. C. Appennye B 1889 r. passusa teopHio aKTHBHBIX
(BO30YZKICHHBIX) MOJEKYJA M NPeLIoAKid ypaBHeHHE 3aBHCHMOCTH
KOHCTAaHThl CKOPOCTH pPeaklHH OT SHePriH akTHBalH.

3axon I'ynbabepra u Baare npumensics BHauaJe NPH H3YUYeHHH
XHMHYECKHX paBHOBecHH (XuMnueckasa cratuka). ITocne nossienns
B 1884 r. xuuru $1. Baur-Todda «Ouepkn no xuMuuecKkoil 1nHaMiKe»
3TOT 3aKOH HallleJ cele IIHPOKOe NMPHMEHeHIe B XHMHUYECKOH KiiHe-

! Karo Makcumuauan I'yavdGepe (1836—1902) — npodieccop MaTeMaTHKH B
Boeunoit akagemun B Ocno, a 3ateM npodeccop Matematikn B viusepcntere Ocao
(Torza — XpueTnanms).

? [llerep Baace (1833—1900) Guma c 1862 r. npodeccopom Xumun B yHHBEp-
catere Ocno.
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Tuxe. $. Baur-Tohd BoIBes 3TOT 3aK0oH, He npuderas K NOHATHIO
XHMHYECKHX CHJ, H PAccMaTpHBaJ KOHCTAHTY CKOPOCTH pPeakiii Kak
BeJIHUHHY, ONPE1e/sI01LYI0 Npollecc.

On pan kKaaccuduKauuio peakuui no ux nopsaaky (mo umcay
MOJEKYJ B3aMMOACHCTBYIOUINX BELIECTB) M pas/anuyaJj peakuuu nep-
BOI'0 nopsiika (MOHOMOJEKYJAdpHble), KOTOpble MOTYT NMpOTeKaTh B
M30JIHPOBAHHON MoJeKyJe (peakiis pasioKeHHa HaH NpeBpallcHus
n3omepos). B GnmodexkyaapHbix peakuusx (BToporo nopsijika) Heob-
XOJHMO MPHHUMATDH YCJA0Ble coylapeHus ABYX MmoJekyJa. Pacematpu-
Bast BAMsIHUE TemrnepaTypol Ha Xoa peakunu, . Baut-Fodpd npnuwen
K yPaBHCHHAM, CBA3LIBAIOUINM H3MCHCHHSA KOHCTAHTBl PaBHOBECHS
OT TeMmmeparypbl H Tenyaosoro 3¢gdexra (ypaBHenus nzobapbl 1 H30-
xopbl peakuuit). JdanpHelfimee paszsutie XHMHUecKOll KHHeTHKH YiKe
HEeMOCPEACTBEHHO CMbIKaeTest ¢ yenexaMn Gu3nuecKoll XxuMnu HoBel-
LLIETD BPEMEHH.

YYEHME O HATANM3E

B TecHOfl ¢BA3M ¢ yUeHHEM O CKOPOCTAX XHMHUECKHX peakuHil H
paBHOBECHAX CTOHT yuehne o karaJguse. [lousiTiie «KaTannutnueckoe
AeficTBHe» Obl1o BBeleno 1. Bepueaunycom ewme B 1835 r. Pacemar-
pHBAs HEKOTOPbLIE NMPHMEPbl KaTaJHTHUECKHX pPeakiluii, oH Npeano-
KHJ HasBaTh cNocoOHOCTh HEKOTOPBLIX BeLLecTB BO3/leHCTBOBATL Ha
X0 peakuHil KataJantmieckoil cuyoi. Bseaenue 3toro nonarus 6u10
BCTpeUEHO HeKOTOPbIMH yueHbIMH KputHueckn. X. IlléuGeiin' nona-
raj, uTo CHNOTE3a KaTaJuTHUYeCKOH CHJABL HE MOJMKET CUHTAThCA
HayuHod. C no1o0Ho# ke kputHkoit Boictynaan 0. JInbux n . Bé-
Jaep.

O npupojae KaTaJdHTHYSCKHX SIBJEHHI OblJIO BHICKa3aHO HECKOJBLKO
riunotes. B navane 40-x rr. B. Tpun BBUIBHHYJ H/EI0, YTO KaTaJH-
3aTOP CJAYMKHT NepeHocunkom pearupytomux uactui. JL. Mepcep?
paccMaTpHBaJ KaTajHn3 Kak nposiBjeHHe ca1aboro XHMHUYECKOro cpoj-
crea. A, Kekyae nonaraJ, uto karaauzatop c6aisKaer pearupyiouime
yacTHILLL, 61arolaps 4emy ¢BA3bL MEKLY HX cOOCTBEHHBIMH aTOMaMH
ocsabaserca. MolWHBIH TOJYOK B PasBHTHH YUYeHHs O KaTaJjilde oKa-
3aJ10 NpPOMBbILIJIEHHOe TMpHMeHeHHe KAaTaJHTHUeCKHX NPOLECCOB.
MozkHo yKasaTh B KauecTBe pHMepa Ha KaTaJuTHUYEeCKoe OKHCJaeHHe
okcnja cepbl (IV) B CBHHUOBBIX KaMepax WJH Ha MJIATHHHPOBAHHOM
acbecte (1855). '

3HauuTedbHble 3acjayri B Pa3BHTHH KaTaJan3a IMpHHAlJeRar
B. OctBaabay. On onpeneasa podb Kataj{szaTopa B peakUHsx:
«Karannsatop ecth Besikoe BellecTBO, KOTOPOE H3MEHSET CKOPOCThb
XHMHUECKOH peakilii, HO OTCYTCTBYeT B KOHEYHOM NpPOLYKTe mocJel-

v Xpucruan Ppudpux UlénbGeian (1799—1868) — npodeccop B Bazene. Tlep-
Bble €ro HCCAeJOBAHHA OTHOCATCHA K 3/EKTPOXHMHYECKON NaccHBAUMH ’Keaes3a, B
X0Jle KOTOpHX 6bl1 OTKPBIT 030H. B 1845 r. oH noayuna nupokcHinm.

2 Jawon Mepcep (1791—1866) — pykoBoanTeas cutnenedatHoil habpuku,
oH pa3paboTan npolecc MepcepH3alHy.
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ey ! {1901). B. Ocrranna pasangan uerbipe 104 KaTaAlTINCCKOTO
peficteng: i) Buliesiedle B AepCCHIBEHMNX cneteMax, 2} xaradus B
FOMOPCHNEX €MOCHX, 3) reTeporennbil xaTtanus, 4} aefictsne »1u3N-
MOB,

JTH BPEACTABACHEHUA ROAYUNAM DPa3BNTHC Kax B TCOPRTHHETKOM
OTHOIIEMN, TAK ¥ B 0CoGCHHOUTI B IENPOKOY HPHMCHCHII KaTakll-
THYCCKAX BPOUECCOB B BPOMBIELIEHEOM BPONIBOACTIC.

KOANOKMAHAS XMMHR

THENUUBE KOJJIONAHBIE ¢1CTEM b BRABACRAMN BUHIMIHBE GT1CAR-
HbIX yuenslx ¢ gasnux spemen. Tak, P. DaayGep onican ruaposoan
3040Ta, APHMENABLINCCH B .\-"E{Z‘,-'l]-]{i]i]-lf.}({)f‘] APAKTHKC NG 1Na3Ba10HEM
«ITheBoe 30a0To» {(Aurum potabile}. Haunsnan ¢ copeanun XiX s,
nosaeRagch 60Jaee CHOTEMATHUCCKIE HCCHEAOBANHA Pas lImILN KOd-
Jowaos n sasecelt, B 1831 v, @, Ceanmy {1817 —1881) ouncaa szoan
BepAlHCKol AG2YPH H KOARONANYIO cupy. OANAKO 0CHOBHAR 34¢AyTra
8 cTanosaernn keaneninofl xnmun npanagaexny T, Fpawy. T. Tpau
CHOHCTPYHPOBA 11201138T0P, COCTOSIIR 13 A0ABCIREHHOIO 8 pacT-
BOPHTE/IE CTEKASNHHOTO KOJOKOAA ¢ OTBCDCTIAMIL, INIAKHAA HECTH
KOTOPOIo 61142 3aTaHYTa NepraMenTioi Gymaroi. C HoMOILRIO 3TOTO
lelﬁ{}pa OH HECALI0BAN APOHIRGCMOCTL PAIJANMIIBIX PaLTBORODR, B
roM unede noxscrarune. T Ppav yeranosua, aro swedtatina 3 apy-
riae KAeenojo0HBle BeulecTBa 1€ RAPOXOART ¥ePe3 DePUAOHKY, N
HA3BAA TaKNe BeHlIECTBa Koadonaamn {xGhia — waef, apew). On
yKa3ads, uT0 0 KOAA0HIHOM COCTOSIHMN ¢ACAVeT roBopnTh gax of
ocOO0H hopMe arperalinyg marepi.

T. Fpau nosb3osancd RNaAH3aTOPOM LJR PAIICACHUST KOMLBONA0B
R KpueTanionaos. On NOAYUHA KOMTOWAHBIE PacTBOPbBL TPEXCEPHHE-
TOrO MBIILAKA, KPeMHEBOR KHCIOTI, BOALOPaMOBOH KHCAGTH N
FIHAPOKCIAOR wekesa, anloMigg o xpoma. HOaKie Koasouinee ¢uc-
temp {pacTBOpH) OH Na3Bak 30AAMMK, {OAYTBEPAME KOANOHAH —
rensmi, {locne moseaenns pafotrw T. Ipsma uurepee K uayucamio
KOJANOUIHBIX CHCTEM Pe3Ko Boapoc. Cpeid NHOHCPOB HIYUCHHA KOJ-
nongee caeayer naspars M. I Bopuiera?, suierynusuiero s 1869 r.
¢ OGCTORTENLHEM Pa3BopoM RPUPOLL 1 CBOACTE KOARONLNBIX PacT-
sopos. M. Bopumier yxasana, uro xoadougun npeicraBasipot coloit
MHOrODAaznbe CNCTeMB H O 9TO YacTilp 30Jef ChaeiyeT PascMartpu-
BAaTH KAK arperarsl B3 meabualinyx kpuctadaayueckux ofpazosanuil
On ue mportusonocrasist B orapude or T. Ipsma Koagouaw A
KPHOTALAGHAB. Ero BIIARALN B AadbHeiiiem DbIY Pa3BHTH AeTEP-
6yprekny xnsmnxowm 11 Tl Beliwapnom {1879-19440).

Hecxonnko uecneaonannit o xone XIX g Gulio nocsslieno onpe-
RERCHUAM MOJCKYAHPHBIX MACC K4K HO OCMOTRUECKOMY RaBAcling,

D Uar. no ki Hiepa€ T M. Kataans ¢ T0OMKY 3PENHR XHMHMECKON Kie-
taun. S, 1934, ¢ 6.

? Haon [pucoppesus bopues (1833—1878) — Horaniw 1 xumuk. Pabotan
KasalickoM yHUBeRCHTETe, 3anuMancy Gotaunuecxkonr reorpadnes Cpeldueil Azun.
C 1868 1. 6mn npodeccopoM KHEBCKOTO YHUBEPCHTETA.
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TAK ¥ KpHOCKONHIecKHM Mertoiom. OaHId 13 GepBLIX KPHOCKONHN-
YeCKne RCCACIOBAHHA XKOAAomIos ocyiiectsna A TI. Cabances (»
Mockoncrom vunsepoutere). HpiteHie xoarvasuun H3BeCTNG ¢ 1aB-
Hux gpemen, B 1882 r, T, Hlvapue (1853--1892) yeTanoBua Bparnan
BAJZCHTHOCTH, COMJIACHO KOTOPOMY BAJCHTHOUTL KOAryJUDPYIOHICTO
d0Ha OKa3biBaeT OCHORHOE BAuSHIE [pn Koaryasumn, B 1800 r
¥. B. Fapau moarBepint 210 NpasBnio, 0a3Bantoe flo3MKe HPaBHAOM
Mapin—1ilyaene,

B 1852 r. C. E Jlnnzep n T. B, [Tukron, BepHyBUINCE K CTapHy
onpltram P. Pefica, noxpofino nsyyann ssieriue jaeRTpodopesa,
OHu yCTasHOBILIN, 410 YACTOUN 20/eH HecyT 3JesTpHYecKId 3apsil
Hostomy weliTpannaausneft 3apsiza  ofBSCHSI  KOaryAupylouiee
JeHCTRHE COOTBETCTBYIONIHY NOGHOB.

B passarin koanonanoil xnvmx XIX B clrerver cuntath JAgmb
NepHOIoM HAKOUACHHS MAKTIYECKOTD MaTepnasa 1 OTKPUTHE Ka-
YecTEeHEHX 3akoHoMeproctell, TOALKO B TeKYMewM CTOJACTHH KOj-
JOKIHAR XHMIA AOAVUNAa IHHDOKCE Da3BHTHE H MHOroodpazHoe
APAKTHYECKOC NPILIDREHHE,

r7ABA XX

OCHOBHBIE HARPABIEHMY 8 PASBHYHH
OPIrAHHMECKOHA XHMHH HA BA3E TEOPHH
XHMMHECKOTO CTPOEMMS

QPFAHMMECHASR XMMMHA B CEPEQMHE XiX a.
¥ HAYARO NEPHOAA CHHTETHHECKOH XMMMH

CO BPOMCHE BOZHURHOBeHNSH OPISI{[]‘[(’CK{}I:I X ce pasBHTHE
XAPaKTCPHIOBAMNCCE IPCIKE BOEPD HOCTORHHLIM I OLICTPHM pOCTOM
qHCHAA  B3BCCTHLIN  COEINMHCINE, KaK BLIACAAEMBIX 153 RPIPOIHBIX
MATCPHAM0E, TAK I TOJYIALMEIX HCRYCCTBCINIO NVTEM COOTBCTCTEYIO-
wux npespaiiernil, Tipn nocranoBKe cooTRETCTBYIOMINX SKCHEPIIMCH-
TGB BCe Haie OKa3biBaRoCh HeolX0AHMNM ROALZOBATRECA, TOMIIMO
MOTOI0B XIIMAYCCKOTO AHAAHS3E, CRHTETIMCCKRHM METOIOM,

bBoapinoe RANANIC 14 pazanrTie OP]’&HH‘-]ECKOI‘;I XIIMIH Ooxazada
Apediaema  HCROALRCBAHIA BEHIGCTH, COALPMALNXCH B KaMCHNHO-
Yroapioll eMode, KOTOPas #BJSCTCS OTXON0M NpH KOKCOBAHEHN VIAf,
Oxono 1810 r. B Aurinn ¢Ta% TPUMEHATHES AT OCBEILEHHA CBOTHIb-
HE ras, BoAyuaBniics TNporeHeTmMICCKHM DA3TOKCHEEM Paszduy-
HBIN OPFAaEHYeCKNX BemiecTB. Bexope OCHOBHLIM HCTOUHEXOM 144
noJyaelns  CBeTHABHOrO rasa Crada  KaMeHHOYrOAbRas oMOna,
B casan ¢ ety nmorpeduoctd B neft GHICTPO BO3pacta, wI0 A BM3BaJ0
H3yuesue COCTARA CMOJADL i1 CoTepaaHns B lefl pasnooGpaszHBIX
peltects. Oxodo 1815 r. n3 KaMeHHOVEDABHOH CMOJibI, TOMEMO CBE
THABHOIO 1434, CTAAN OTAEARATh JCTKYIO /KIAROCTh, Ha3biBalomyiocs
CHUPTOM, KOTOPBIT OKa3a/Cs XOPONIM  PacTBODHTCACM JIAKOB H
Kayuyxa, a TsRenasic Gpakumy cMeabl {KPeo3ot) NCHoL30RARY ARS8
NIPOHNTKYA ZepeBa ¢ HeAbIO HpeloXPaHeH s er0 OT FHHCHHS,
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ITpu mayuenun cocTaBa CMOAM # APYI'HX TPOAYKTIOB NHPOreHH-
THUECKOTG DA3AOMECHHR OPTaHHYECKHN BCIUECTB OBLIO BHIAEJEHO
HECKOTBKO UEHHbBIX HILINBI Y20 bRHX Bemeetr. Tak, B 1826 r. M. $a-
paicH, wccredonasiiu® Kougeucar, obpaszyounuiict s HanaoHax co
CBETHABHBIM T230M (NOJIYUEHHBIM THPOreHCTHICCKIM PasAoXKeHHeM
peibLero mupa), orkpea Genzoa !, Eue pannure (1820) A, Tapaen
BELACAIA B3 KAMenHoyroasuol emoan sadpraann B 1833, . Hioma
u O, Jlopau nony4ian npi pasroHKe TAMCABIX (PPAKEHI KaMEHHG-
yroaetol cumosas aterpaten. B creayioulem roay @, @. Pywre
(1795— 1867}, npodeccop Texnonoruy B Bpecsiay, 0TOMMaA 13 CMOJBL
geron, KOTopoMy Zad nazpanne «xkapfonosas wncaotas. Bee atn
BeHICCTEA CKOPO CTANH HONOZUBIMH A8 ADOMDLILJACUHOTO RPOH3BOR-
CTBA PAIHOOOPazHNBX KpacuTesel, PapMaleBTHICCKEN OpCRApaToB
H IPYIHX BEIMCCTB I MATEPHAOE.

Opranmiecsas xnvng 8 copeinre XIX 8. noayynaa Moulliste ¢rie
MVUB A CBOSFO PAZBHTHR HE TOABKO B Pe3y.AbTaTe TCOPUTINICCHOR
0OpLORL B YCTEHOBJACHMS TEODHH XHMHUECKOrs CTPOCHHA, HO i TOX
HencepeJCTBeHALIM Bo3AeHCTENeM NoTRebHOCTeH TPRN3IBOICTEE.

Pacompenye 1ccae30BaNER OPrammieckiny Belnects notpeborano
pa3paboTRil MeTOACB Npenapatnpuel Xnmim B cpaan ¢ atnM yvike
or0d0 cepetnust X1X B, anaautmacexufl nepuod GIKTHIECKH 2aK0H-
ynacd. XUMIKE BCe ualie crafd npuferats K MeTojJaM CHHTe3a
opranmyecknx pemtects. Oxone 1860 r. "gauazes cudreTHueckul ne-
PHOL B PAIBHTIH OPrafiryeckodl XuMI.

Ilpouzpoausiniecs 20 STOrO BpeMelH OTIeJbHBIE CHHTE3H He
gmenil o0Med pyKoBoIAel oCHOBE — TROPHHK XIMHYECKOro ¢Tpoe-
Husi. Jlas ocymiecTBAeny® TeX HAE HHBIX npeBpaulendii 1epesKo
gocoheaosatedn, He HIMed TPeACTaBJelHs 0 CTPYKTYPE MOJeKy.n,
NOJAL30RAIICE APOCTHM METOAOM CHOMEHHS M BHANTAHAA, NHTAACH
MONY4HTh LOBBIE BOUICCTBA APOCTHIM CYMMHDOBAIINEM aTOMOB HOXOM-
nutx sewects. ¥, flepkub purtancs 8 1856 r. cunresnposath XHHHH,
HoAATaR, $TO O MOyKeT OMTE nosyded us roayuansa CeH (CHYNH,,
ec/I 3aMeCTHTBh OMHH BOIOPOA Ha aaawa ¢ oCpasoBaHHeM coeldi-
nenua (CioH N}, 3a1eM 0KHCANTE 10 COEAHHENRE

2{CioH1sN) +30 == CaoHa N2 Oz rxunmmn +Ha0

XuHHEA Dpu 3TOM He yzajhoch noayunte, Ho B, Tlepxun obpatni
BHUMau#e ua ocofble CROACTBA NPOAYKTOB PeaXiUll o, BPONCIAHB
ACCAEROBARKE, IOAYUR/ HEOKHEARKG KpacuTean. TOAbKO nocae yeTa-
HOBJEIHA TEOPHH XHMHUECKOTD CTpOelnd ROSBHAaCh HAReKHad
OCNOB& EJAS HANPABACHHHY CHITE30B.

P oM. dapaied nawes dopmyay Senzoaa CoHH{C=6) 1 ma3ean cro Gnkapbu-
zom Bogopoxs. Floatnee (1834} 2 Muruepanux noaywia fSenzoa uz  Genrofinon
KHCAGTHEE H Wa3Ban ero Oenannod. KX JInGux nzsenun 2to pazsaune na fcu3zon.
Anrapnckoe uazsmnie «¢Oenaens GLLA0 NPMUSTO Ha ocHoBe ppepzomenns Q. Jo
pana, KoTophiit uaskwead Genson Tae Penod (0T IPEYSCKOTe CUOBA GUEIVELY -
CBETHTD, OTKYAS NPOHIOWAC HEIBAHKE «PEHON> ¥ T, A.).
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B sanrepatvpe OCHOBONGCAOKHHKOM OPrauilueckoro CHHTC3A He
BROAHE OCHOBaTeJbHO HasbiBawt M. Beprro, ocymiecrsumiliero B
1866 r. cuntes aueruwaeHa U3 3reMenTOR. Onpeiciehne NORSTHA
«cuyresd» zan K. Mopaewwep: «llog opravuveckny cuntesom mbl
NOHGMACM HC TOALKO NOCTPOCHHE COedMHEHHI M3 3JICMEMTOB, HO H
CBAZBIBAHIE YEACPOAHBX aTOMOBY |,

TToayueltre 13 HPOCTHIX MOACKYA CORIHHCHHA Goaee Comidbl
MO/KHO OCYIMECTSNTL B YaCTHOCTH HapallliBaHiieM AANHGL yriaepod-
HOIO CKedleTa Hiti HYTeM B3auMUOrc COCHHHEHHS ABYN YIACPOIHBIN
aToMOB pearspymwnux modexyd. Chleayer npusHatrh, MT0 Aepable
oprannueckHe CitHTesh Guliy BHNOAHCHH 3a10are Ao M. Beptio,

B xauccrse npumepa 04HOFO B3 PAHMIX CHHTE30B YKAMKSM HA
cuHTes yreyeuod xucaorsel I Koande (1843). On nexoiamn uz cepo-
YIRRCPOLA, KOTOPHHA 0pH  AefcTBUN XADDPA AT TerpaxsopMmerad.
Ilponyckas mapsel 3TOFQ BEHCCTRA  Hepe3 Haxalesnyio ' TpyOxy,
I, Koasbe noayunn rerpaxaepsiuacit. Heficrsys nanee xjiopom na
CBCTY B OPUCYTCTBHI NaPoB BOAH, o 00HaPYKI CPeiy APYTHX APO-
AYKTOR TPINJAOPYRCYCHYR KiicaoTy. {IpeBpagente TpuNsopyReycHol
KHCAOTH B YyXCYChYIO OBUJIO HE3AJ0J00 A0 3TOrQ OCYHIeCTBAEHO
JI. @ Meansencom (18141886}, oanum uz yuenuxos 0. Jintuxa.

Oarake M. Deprsio npuuamiexar ocobuie 3aCAYrH B PAIBUTHU
OPranHuecKoro CHiETe3a.

[Toep Esxcen Mapceren Beprao {1827-.1907) mayuan seguunry 8 Konsew fe
Dpane, HO BeA BaHsEEeM #podeccopes store xoazewa T, K. Tleaysa (1807—
1867), A. Banapa, . Hwua u B. Penso 3aunrtepecosancn anmuein, C 1851 r. ou
6ur1 accucrentom y JI. Basapa. C UBSB no 1876 r. crad npodeccopom Beicuiel
dapmagestaueckol wxrom. B OIBYS . mas nero Owarg yMpemzend CoeEranbpan
xagenpa oprasuvecrolt xuMun 8 Koasew ae ®panc. € IBT3 .~ unen apuxcxof
axageMus nayxk. B guseHeluleMm o aausMaf BMCUBIE ANMHSHCTPATHRIILNES [SOAK-
HOCTH.

M. Beptao 6uin pazuactoporunM yuenmM. EMy npuHazremur MHoTO KUHP HO
Oprasuueckoi XEMEH, TERMOXGMHIL, HCTOPHE XUMHEMN, Ro OO00IMM BONPOCAM HAYKH.

M. Beptao ocymeeTRus HeCKOMRKO cutite3os. B 18851 npu aefict-
Rl oxcuna yraepoaa () na eaxoe kalu 1pn OCTODOHOM Harpe-
BauN 04 cluuTesnpesan GopMIaT Kanun,

CO-+KOH=HCOOK b

B roM Ke Foay OH TONYYHJ AJKOrOfh H3 3THAeHA jgeficTBHeM KoH-
HEHTPUPOBAUHONR cepHOH KiuesoTh. Donbioe 3HaYeHMe RIS HayKH
¥ ApaKkTHKy noayuua cuutes M. Deprao aiternaena. Xora aueTusied
6ul1 oTKpHIT ewe 8 1836 r. E. Hzsn {cmxom . 3su), Ho ero cob:
CTBEHHO BHOBL OTKpHI M. Deprio, KOTOpblfl MOJNYYW/I €0 paszsiuu-
HbiM# crOCoBaMy, BPONYCKaN, HalipHMeD, Tapsl 3THACHE, METHAGBOIC
H 3TRJAOBOYO CUHPTOB U€pes cHALHO HaxakeHuylo TpylGxy. Hazpaune
caletTHIcH» Oplao fano Taxkxke M. Beprao,

P Hlopaemumep K. BosHuxHoBemnme ¥ painuthe oprampgeckolt xmmuw. M.
1937, c. 221,
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B 1862 r. M. Beprao otyilgcTBEM CHHTEZ auUeTHIEHA U3 INEMEH-
TOB {IPOEYCKAMICM BOACDPOAA Uepe3 BOALIOBY AVIY € YIOJABHBIME
aJertpoaaMi, HaTeio roiavn nosigee OH OTKPLLA, UTO PH HAFpeRa-
Hi) AUETIACH KOHAGHCHDYeTCs B Gerzod:

] ' 3C2H3ﬁ(:ﬁi‘{5

3Ty peakuuio B JanbHERUIEM B3Yuafu MHOTHC NIUMHKE, B 4aCTHOCTH
H. . 3eannckufl, B, A, Kasaucxuft u ap.

M. BepTao ocylecTBHA HeCKOABKO APYIIIN CHETC30B, OTKPLIB APH
3TOM DA HEH3IBECTHBIX COeRMHeHHH, HAmpUMep CUHTE3 KHPOAO-
HOGHLIX BEULECTR B3 FANHEPHNA o BHICIIX HMHEDHBIN RucjoT. Hokoto-
pule MeToasnl, BaeacHHBie M. Bepriio, BoAyuHAN TpHMONCHEe B ape-
NapatiBHoh Oprasyueckofl XiTMuH, HANPIIMED BOCCTAHOBACHTC MOAG-
Boaopoaoy {rnaporenmsaumnsy. B 1860 r. mosmsuaoch aByxtomuoe
coutenne ‘M. Beprao «Opraunveckas XuMBA, CCHOBANMHAA Ha CHH-
Teze». B npezncAoBIi K ITOMY COURHEHHIO ABTOD NROCTARNA mepen
Opramideckoll XuMuel 32234y CaHTE3 coeltHeduil N3 2AeMeHTOR M
OKOHHATEABHOC H3THAHUE H3 KMMHHN VHEHBHS O JKM3UeHHO# ¢)Hae,
TepMn «cuytess ¢ TeX HOP HOAYUHI Beeobiles IpHaNanie,

Hetopun cunTeTHyecknx HocAegoBaMuit upeasnluaifiyo ofmipHa
1 Tpelyer CRCHHAABHOIO DACCMOTPCHNA, A47KO BLINOARHEro 3a
PaMKu XKpatroro yuedHnoro nocolud e HCTODHH XHMUN.

CHUTETMMECKME KPACHTENM BO BTOPOH NONCBMME XiX a.

KpacHabHoe HCKYCCTBO BO3HBHKAO B ray0oKoH ZpersocTH, HO Co-
BEPIICHCTBOBANOCH B TedeHHe BCKOB xpafide MelscHHo. IIpumenas-
WHECH AJSA OKPACKH TKAHCH KPAaciiTedAu NOAYUARH CIAaRHLM 00pasoM
u3 pacTenuBl I KNBOTHHN npoaykTos. B X1X B. B npoMulnacHHocTH
TIDHMCHAAHCH HCKOTOPLIC HCKYCOTBOKHbIE KPaCKy, cpedn unx fepirui-
cKast Basyps, orkpeitas B 1704 r. B 1771 r. Swmaa ofxapyxena
AuKpuHopas  guchora  {tpunurpodedon), npnMcuaBMIAACE A4
OKPACKH HIEJIKOBLIX I JBHRHBIN TKaHeH.

B 1856 r. OBl poayucH HepBblit anIIHHOBMWA KpacHTedb. AHH
JAHH — BEBIECTBG OCHOBUOIO XapaxTepa —— BRJCHCH BOepRble &
1826 r, O, ¥Yudepaopterom (1806-~1873). On Onln #azsay KpUCTAT-
JHHOM B CBA3H ¢ JerKoll KpHeTamiusyeMocthio ero conedl, B 1834r
O, Pyure ofnapyXisi B KaMEBHOYTOABLAGH cMOjle OcHOBaRMe, [OAY
ynBiUice Hassanle <kupanoga». B 1841 y. 10, ¢. $puuute jedicreaey
EAKOID Kajdy Ha WHARFO TIORYUHA DCHOBAHHE K HA3BaJ ero aHuaiHoy
{or croBa «aMmA» — HCHAHCKOre HasBaHus unaxro). Haxoneu, v
1842 r. H. H. 3uHps 0CYyUIECTBI 3HAMEHHTYIO DEAKHHUIC BOCLTAHOB
JeHua auTpobenzona B anuauy (Oensngam). A, B. Fodman » cue
AyiOLeM roay YCTANOBHJ, MTO detThipe HePeURCAeHHBIN OCHOBAHHS
HASHTHYNB, W NPel/icKHRJA OCTaBHTh M HYX OIHO Ha3BaHHe —
€AHHAKES. -
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Y. Hepxuu! p 1856 r, uasiTacd cuHTe3HWpoBath xuuux. He noay-
YHB OMIII3EeMOrC PEe3ynAbTaTa, OH DPEHIHA OKHCAHTL §oJee ApocToe:
ocHoBavwse. O u30pan AHWAMH, CEDPHOKHCHAAN COAL KorToporo Onaa
noApepriyra jeficrauio Guxposara kaaus. Hceeaegosap ofpazosas-
mufcs ApH 3TOM depislfl 0¢a0K, OF YCTAHOBIA B HeM COLepKanie
KPacqulero BeniccyBa, HazsaMmnoro moeentom 2 Y. [epruu nemes-
JeHHO OPraHM30BaA ero NPoH3BOACTRO B HPOMBILICHHOM MacwTale,

Uns no caenam V. [lepruna, HekoTophle XAMPKI 3aHAA1CE HOCe-
JOBAHUAMH B HafeKEe CHHTeAUPOBAThL Apyrie xpacutens. [loancxuil
xnmux St Harancon (18321884}, a weckonnko nosanee A. Tod-
MaH HOJdYUNAH DarpeBaHdseM  auwin#a  {COAEPAAIUCTO HPHMELlr
OpTO- ¥ RAPA-TOAYRAHNOB} ¢ 0e3BOANLIM XJODHAOM O0J0BA Kpaci-
Teab, HasBanust @yxenuom. [lpoussoicrse dykcuna 6nlio Gprawy-
3oBano yyke 8 1859 r. w B ganvreileM Obl0 yCOBEPLIENCTROBAHOG-
yueraxamn A Fodvana.

CuHTeTHdeCKHE KPACHTEIN HOAB30BaAHCH OGOABLINM  YCHEXOM
¥3-32 APKOCTH OKPACKH, H 370 06CTOATENBCTBO BHIIBAJAO B KPVIax
ABMEKOB ocofB BuTepec K HOHCKAM HOBHX kpacuredel. B rtevenne
HECKOJABKEX ROCARAYIONNX JerT OB OTKPHTH ¥ BHeZpeHbl B HpaK-
THKY it ApyrHe anuJdiHOBHE KpacnTedy,

Ilepeple aamuuie 0 coctaBe (yxcuia Guial poayaeds p 1862 1.
A, TodhmanoM, 10Ka3aBIBHM, STC QYKCHH ApeacTaBIfeT cobol conb.
OCHOBANMS {PO3aHNIAN} H TG 3aMelieHNe Bolopoda B 3TOM COCAH-
HEHAH Ha AJKRJALIEBE § APYTHe IPYNNH APHBOAHT K 08pasoBaHiy
Kpacatesaedf ¢ pa3JHUHEIMH HBeTOBBIME OTTeHKaMH. Crpoesue ADYTHX
AaBHAAHOBHEIX Kpacrenelt Oulao ycTanopdeuo noszpee, B 1&78 r,
3. $mmepom 1 ero 6patom O. Pomepon. Onu NOKa3any, 410 an-
JAHNOBHIE KpAacHTeNl RPCACTABIASIOT c0O0d RPOM3BOANLIE TpHQEe-
HIIMETAnA, Noay4ernoero pnepeue A, Kexyae (1874}

CeHs CeH3 (CH;)NH, CsHa(CHs) NH,
A / e
HC“C&H{; HC‘—‘*CGH;NHZ CWC&I%;N ilz
X AN S EAN
Y C(;H5 CsH.;NHz Ca”;a\i“ - ”Ci
TprflenHAMEeTEH CCHOBRIHNE POIBUMTHAA DYRCHN

Bossuioe 3Hauenue Aa% A0cAyveHHWs pazncobpaszmsix IO HBery
CHHTETHHECKNX KpacnTtedel noayunin auasocoeaunenus. B 1858 r.
M. T1. Fpuee (1829—1888), paGorasmyufl HCKOTOPODE BPEMS acCHCTEH-
toM y A, Tobmana, a 3ateM B DPOMBIIJCHHOCTH, AP AeHCTBHM
a30TMCTOH KHCAQTH HA 2HKAHR H ADYrie AEPBHUHDIC apOMaTHyecKHe
AMMHBL HOAYHRJ COeIMHEHHS, cOjepxaiipe guasorpynny —N=N-—.

v Vusvam Heprun-crapuiui {1838—1907) ¢ I8 qer patoran y A. Fogmana B
xagecTse accuctenta. Flo okonvanuk kepaefxa s Jlonaone Ben HCCIRICBAINN B
noMameli AaB0paTopil, TAe NPH NODWTKE CHRTESHPOBATL XHIHI OTKPHA MOBEHIL
B zanpuehmenm padoTan B NpoOMMSLACHLOCTH, NPOXORXAs BecTh Balopatopune
HCCHARROBAISE.

2 Or dpasuy3cKoro CHOBa tRAUVE — CHPCHEBEA uBer
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Crpoenye vaxkux coexunennii Oblito yeranosaenc 8 1876 r. A Tod-
smanoM u O. Burrom ! [lpocrefimul nmpencrasuTesl» 3TOrO ®iacca
coeannenuil — j1az00eH30T JACrKo BCTYNAeT B DPeaKiuno ¢ denoiamn
# apoMarndeckuMi ocsoBaHuamu. lipu avom ofipa3yiores ycrodun-
BLe OCHOBAHHS, Aa0UiNe ¢ KHCACTaMu pasHoobpasuble xpacnronn.
B xorue XIX B, npoussoicTse Takix Kpacutedchh s Depmanuu 20-
CTUMJIG 3HAUTHTENBHOrO pa3maxa. Hekorophle meiKue 328048, Halpu-
Mep bBageuckas aHMJIHHOBAA H cofoBas ¢abplka, B KOPOTKUHA Cpok
¥3 OPCINPHATHA € HeCKOABKNMA paliounMy BepoOCha A0 KPYHRHOIO
KamnTaAluCTHYeCKOrD NpeAnpusatna. FIpoussoicTRo ascxpachtened
ewme DoJdee PACIBHPHAOCH, KOrAa OblAH BREISHD B BDAKTUKY NPOH3-
gonHule Hadranmua, Coueradust HpousBoAMMX nadraiiua, nadro-
A08 M HadTHAaMINOBR C ANa30COCHNHERNAMH Upeasbiuaiiie paciliy-
PHJIC 2CCOPTHMEHT LEHHEX a30KPacuTefel.

C xpepsefiiiny BpeMen B Eriirte i APYTHX CTPaHax OPHMCHSIH
HeHHYIO KPACKY, NONYYaeMylo #3 KopHel mapens. B yonoe Bpems B
PABANUKEIX CTpavax ERponnt, Asuy n Adpuxy 148 RBOIyYeHis 3TOR
KPacky MapeHa KyJALTHBHPOBAJach HA OrPOMHBIX NAANTalHAX.
HeeneaoBanne cocTasa KopHell 5TOTO DACTeliHs NOKa3ako, uTo B HHX
COTeP/KATCH HeyCTORUNBHIC COCAHHEHNR, TAK HazbBacMbie THIOKO-
34, KoTOpHie npN depMeHTaMlN PasaralorTcd Ha AOKO3Y ® pas-
JHHBIC OKPaLienHpie Bemtectsa, Hiten 1827 v, dpanuysckie XHMHKE
A K Koaaen {1784--1865) u I1. K. PyBure (1780--1840) shize-
AU U3 Kopuel Mapennl gpe Kpackyu, ORHYy HAa3BadH anH3apuHlioM,
A APY¥IYIO — NYPRYDPHHOM,

Cnvers copox Jger, 8 1868 r, K. Fpebe? u K, Jindepuan?® ycra-
HOBIJTH, 9TO aJM3aPIH ABARCTCH KHOKCANPOHIBOINEIM aHTPaNHHONA.
IMostoMy 0Ka3a50ch BOAMOAHN M HCKYCCTROHED 110AYYATH H3 A0CTYR-
HEX MCXCMIHIX BCHIECTB KPACHTENH, KOTOPBIC DAHCE BLIACARIN H3
ApHpoAHBIX HeTOuHHKOB, B 1869 r. ocnosano npoMmltaenioe Hpon3-
BOACTBO CHHTeTHdecKore aknsaputia. OHo BCKOpe AOCTHIAG TaKNX
MACHITAS0B, UTO OrpoMHble IMIZHTAURH MapoHbl ObIAH HOJHOCTRIO
YHIFMITOMENE!, TaK KaK He MOTJIM KOHKYDPHPOBATh ¢ AeliteBol KPAacKoR,
nosyyaeMol M2 IPOIYKTA KaMeHHoyTodbHol cMoast. Homuvoe anisa-
PiHa, ObIA0 NOJYHEHO MHOTC JPYrHX  KpacHTedcH, HPON3BOAHDBIN
2HTPAXIIHOHA,

V Orro Huxoaaid Burr {1853—{915) poamncs s IlerepGypre, rie ou noay-
ypn ofpasenanne u paBoran B ppomwmmaennoctw. C 1881 r. craa npodeccopom
Branell texnnmveckoft 1wronst 8 Depanne. O, Bayy — aprop xpomodopHoif Teopiin

? Kapa Tpefie {1B41—1927) no oucmmanun Dedaensfepreioro vansepolTeta
6L RERUHONHHM accucTentoM ¥ P. Byusena, a ¢ 1865 r. paboran n Aabopatopun
A. Dadepa 5 Bepanne, B gassuefimens sanusan kadeapy xumun n Kewurcfepre,
a aarem s Keneme, Ero sceneioBaius ofllocstes K 06M3CTH  apoMaTHuECKHX
caogpmnesnit. On YCTaNOBIA CTPYKTYDH XHIIOH3, K3yJas DPOHM3IBOINble ANTPaUCHA
u denawrpenn, TMy nPREATIEKET OTKPHTIS B 0012CTH XHMHE KPACHTAUIT.

Kapa Teodop Juficpman (1842--1814} — yuemni P. Gyusens. Pafortan s
xaBopatopan A, DBailepa smerte ¢ K. Tpefe. B naasuciimzem 6wl npodeccopod
Bepatinesoli prciiefl Texnudeckofl Wwxensl. Ere paboThl oTnocaten 1 ofnacti cip
tesa KpacnreneR. On clHiTe3Rposat IRTHAPOOKCHATTPAXHIOH, H3YUHA BOCCTZIOB-
feHlle aHTPaxnHONa,
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Vluauro — 370 pacTHTedsHER
RpacHTedn, ®3BecTHHA cuie B
crpaBsax gpesscero mupa. Ho un-
BUF0, KaK TaKoBOE, HE COlep-
MUTCH B PACTEHNAX, B noenex-
e pecarnnetus XIX B Guino
YCTaHOBNEHG, UTO B PacTeHNRX,
nanpumep Isatis tinctoria, co-
ASPUHTCS  ITHOKO3NA  BUANKAN,
KOTOPLIE tpH depMerTanin pac-
gagaercs na rmokosy 1 Geace
KEAMTO, HA3BIBALMOE TAKKE Jefi-
KOCOeAHHENHEM. Up}l ORHEIAENNN
JAefikocoeaunenns TOSNYUALTCH
cupee  muaure {ngaurornn) B
BHAE EePaCTBOPHMOPD OCAARA.

B Tedenne nepnoir noaoBuNH
XIX B. nNnaare npHsnexkato K
cefe BIHLMaNe XHMIKOB, Crpe-
MUBUINXCH YOTRIOBNTL erg Kol

Advash Basep (1835—(917) cTiryidio, Popmyny HHRIroe na

OCHOBE  auanl3a  yCTaHOBHA

B. Kpym (1796-—1867) eme s 1823 r., a BnocncIcTBHE ona Onina

yroylena (Cul gNeOs). Oxono 1840 r» O, 3pamvan {1804 1869), a
tae O, Jlopan nyreM OKUCIEHHT HHAHTO BOJAYYHAHL H3ATIIL

at

(e
W/ N/ €O
NH

A  DBafiepy! npHuyafnerkdar OCHOBHAaH 3aCHYra B YCTAHOBJCHHM
CTPYRTYput wupuroyina, B 1865 r. oy soccraposwa H3aTiy B AHOK-
CHMBADI, 34TEM B OKCHHBACA M, BaKOHeW, B MU0

B 1887 r. A, Bafiep 0 I'. Kapo noayuusin u3aTHH NPH nponycka-
HHN 14POB 3TNAAHKIIHEG YePe3 PACKANeHHYI0 Tpyixy:

O
R CsHsNH- CoHs —s Col1, {CO)- NH

© Adoasgh Batiep {1B35-—1817) nauad  HOCACNOBAMHS  HOX  DPYKOBOACTBOM
P. Byusena, no BCKope mepeuwied s vacTiyo aaboparopio A Kekyne s Vefizens
Gepre. B 18588 r. nocaesosaa 32 A Kexyase s 'ent. C 1864 r. - npodeccop 5 Bep.
aHHe, a ¢ 1873 r. — npeemnux 10, Jinfuxa » Mwonxese. B 1905 ¢, — naypear Ho-
Beaenckon Rpemin. Qcoleuno 3naunteAnlbl €F0 HOCIESAOBANHH NPOH3BOANGX MOHE -
Bofi ®ncnotel. O yoTanoBl ctpoedne pilgure, B 1885 r. BHMCKA3AA TEOPHIO HuRpA-
Aennn, oOLACHNCHLYIO VOTOMBOCTE URKAUYECKHX COSNMHEHHE,
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B caenyiowew rony A. bafiep cunresnporan HzaTuH 13 (heHud-
YRCYCION KHCAOTHL ¥ NOATBEPARA €r0 CTPOCHIE, YCTAHOBACHEOE elile
B 1869 r. A, Kexyje, OTKPHTHe BCeX 3THX PeaKnMB HO3BOAWIO OCY-
HICCTBHTL ROJIHBA CHHTE3 HHWIHIOTHHA ', MOJEKY/ia KOTOPOre npei-
crapaser cofofi coveTanue RBYX A4CP HHAGAZ B FPAHCROJIOAKCHNH,
Kax OpnJjo nokasako 8 jaibielimeM:

NH CO
AN NN
B
NN /NS

CO NH

Ounospevesno A, Balicp (mpu yuaactun I'. Kapo) pazpaboran
BpoMBhiNeNsA cTocol NOAYUEHHA HAAHPOTHIOE, ADHUCM HCXOZHLIM
Berjectoom Sua toayoda. Oanaxo, BecMOTPS Ha BoAnb yenex Aabo-
PATOPHOIO CHRTE38, OCYMIECTRICHHE €10 B NPOMBINACNHOM MatiuTabe
HATOAKHYAOCH HA TPYAHOCTO KOHOMHUCCKOre XapaxTepa, HasbHedt-
Life OORGITKH YCOBCPHIEHCTBOBAWHA Il yICIIEBACHUA NPON3BOIACTRA
HULANTG BpPHBESR K yooexy Todbko B 1830 1., xorga K. lefiman {apo-
peccop Tlomntexunyeckore uuctTuryra B Lhiopnxe) wamies noBult
HYTh CHHTC3Z MBAWIOTHHA H3 depuarixunna, B 1897 r, cunrernue-
CKOR HHANFO YHE YCREIHO KOHKYPIPOBAJO 112 PHINKE ¢ NPHPOAHLIM
MPOLYKTOM,

VicTopus ciuTesa HARUTO # ADYTHX KpaciTedel naer OaeCtsiniuf
PUMED TOIS, KAKAM MOLUHIM CTUMYJAOM AR HBYUHNX HoodeA0BaNn
Obiax BOPPeGHOCTH NPONIBOACTBA B NPOUHBIX, APKHX M ACIIEBEIX
KpacHTRASK.

B apouecce necnezopannil no cunteay kpacuteaedt b xouue XiX B
BO3HMKNG 341443 YCTAIOBHThL CBH3L MEAAY HBETOM, CBETOTPOYHO-
CTHIO 1 BPYIEME CBONCTBAMH KPAcHTCAeH CO CTPOCRHCM X MOICKYIL
31y npodaeMy NuTANNCH PEIIKRTL pazMmisinb vy ciuocobami B 1876
(. BuTt BHABHHYA HACKW, UTO GKPACKA KpacuTesel ¢BA3AHA ¢ HAJH-
UHEM B HX MOJEKy/Aax rPYRNHPOBOK onpeiesienunix atomon, Takne
TPYRIIPOBKIT ATOMOB, ONpeie/sIOne HBETHOCTL BeIlCCTB, HOJY-
UHAN HazBauie <xpoModopsl» (HOCHTOR UBeTa, 2pew.). Xpouodopow,
no 0. Burry, asasercd, nanpuMep, anasorpynna —N=N-—. Beule-
CTBA, coAepikaliie xpoModophl, Haspas xpomorenaMu. Hajexo He
BCE OHI OKpalieHbl ® He BLe OKPABICHKBE XPOMOTeHb ~— KPACHTeNH.
Has noayuenns nx B MOJeKydbl XPOMOFelioB BROAAT PAasdHuibe
rpynnpt atomos {sanpumep, NHa, OM, NHR, NR K. 1 ap.}, xoropoe
#a3nlB410T ayKcoxpoMamy {YBealucHiie usera, apen. }.

OnpiT, HaKonAebH XIIMHKAMH B fIpOLecce MOJyHeHHA KpacHTe-
JdeR pasiHuHBX Kiaccos, Obld HCHOAB30BAH B AadabhefinieM ApH
CHIITE3C EPYFHX PassoobpasiibiX BRIHeCTB, HeHHbBX Kax B npakThye-
CKOM, TAK ¥ HayWIOM OTOGILCHIH, B TOM 4HCAE BHILEBHYX, A¢KapeT-
BEHHBIX, BAPLIBUATH X, POTOTpAdHUCCKHX PEAKTHACR 1§ T, 1.

U Cunres ungnro Gwa ocywsectraen A. Babepow eme 8 1870 r, uo 8 o spemu;
HHRCA MOT OHTH BOAYHER TOJNBKO H3 UPHRPOANOTO RUINTO,
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CHHTE3 H CTPYKTYPA HEKOQTOPRLIX NMPHPORHKX BEULECTR

B {861 r. A, M. Byraepor nodayunia npH 1efcTBHE HIBeCTKOROR
801n Ha QopMafibiersi cHponoolipasnce BeluecTae, obdagalouice
CBONCTBaMY caxapa, ¥ Ha3Baj ero MeTHASHUTaRoM. JT0 BeileCTBO B
zaannefittes 6LLA0 HIYYEHO H noﬂyl-i}mo uaspanue «opMo3a»
(1885}, Onnaxe sekope 3. $uurep ' norazan, 4TO MeTHACHUTAH Hpel-
crasider coloft cMmech JABYX WK DoSiee MONOCZXapHI0B. Peal{uufo
AL M. ByTiepoBa MOKHO BRPE3NTE YPaBHEHNEM:

8CH,0 == CH,OH - (CHOH),-CHO

Crpoenne Mouocaxapuios usyuai P, durrur (1835--1910), xo- -
TODLIf APNIEES K ABLIBOLY, YTO OHH NpeACTaBadior colol anplernin
rexcaoxcurexcana {1871},

3acayra TOUHOrQ yCTaHOBJACHNA CTPYKTYPH! CaxapoB npruaie-
Aur . Puutepy, YCTaHOBHBHIEMY CTPOEHHE W BPOCTPANCTBCHHOE
PACTONOMEHHEe aTOMOB B MOJEKYAAN OPOCTHY CaNapoB — reKcos o
nexto3. o pabor 3. @uulepa 6510 HIBECTHO HECKOIBKO TPHPCIHBIX
Mmouocaxapiaos  {rekcos), amewmux ofmyw dopmyay CgHiOs
BaxnefimumMy H3 HUX ABIHIOTCA IAOKO3a, QPYNTO33, rajakrosa H
copboza. Maydenne ux cocrasa obHapysGLIo, 4TO OHA COASDHET
B MOJARKY/IC TIO NSITh THAPOKCOFPYHN i fipeictasasnior cobofi Mibo
aabieryasl  (raorosza), aubo gerouwt {dpyxrosa). . Kuanann
(1855--194b}, paboranmui B Mionxene, a zatem so @pefibyp-
re, MPUUIER K BHBOAY, HTO 3TH MOHOCAXaplisl  HPERCTABARIOT
coBofi coeguHeHus ¢ OTKPHTON Hembio. Kpome toro, o# yeraso-
BHJ, YTO OGTKDBITHIC Ne32Z0NT0 0
€70 HCCTICADBAHNS HEKOTOPLIE Ca-
XapucTiie BeillecTBa  COACPIKAT
AHHIG HATH, 4 He JHCCTh ATOMOB
yraepoaa B mouexynax {apabu-
HO33, KQWA03a), [H0SToMy oum
ROKEB BBITH GTHECRHB K pas-
PRIY TeHTO3.

U Jauas Guuwep (1852—1919)
KPYARERIN X0sHK 1 SnoXnMiK, yuc-
g A, Dafiepa. Bula npodeccopom s
Mionxene, 3prenrenc, Bwopubypre (v
1853} n n Gepanwe {c 1892). Homumo
KAACOHTECKIX PaloT 7O HIYRRMIND <o
craga Il CIPORIER CAXAPOR 1 CRFARI-
HEEX € 3THM  NCCIeIoBanili, euy npn-
HAANEHHT YOTRZHORARHIIG CTPORHIS po-
3aIIANHA, SFKPLITRE DPEaxlill ROLREl-
CAMIIH AIBAEFNAOE 1| KeTONGR C IHAPA-
suuoM ¥ &p. C 1899 1. uaydan crpoe-
nge GeliKo#, B YacTNOCTH amlInoKICIoT
I poaxpentniop. B RadvHeduies cnli-
TEINPOBAN PAA BPONIBOAHBLIX  IYPIHA
{rothenn u TeoBpUMBE}. Bmuse Puwep (1852--1919)
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Tak Kax rexcossi, cojepaiine atbpierninble Fpynns (aablorek-
CO3BL), HMEIOT IO YETHIPE 3CHMMETPHYECKHX 3TOMa YIAeposa, & KeTo-
reXCcos3bl — MO TP, TO coTacho crepeoxumuyeckoll teopun A, Bant-
lobda uncho ORTHYECKHX H30MEPOB NepPBhHIX AOMKHO OBITH DABHO
16, a proprx 8, Ofuiuno Kax HPpHPOAHLIE, TaK U HCKYCCTBEHAO NOAY~
YeHBIe CAXAPA COCTOAT U3 cMecel HCCKOJBKHX HBOMEPOBR # ZaioT
pazeMarthl,

flepeg D, Quuepom, HOCTABNBIENM Repeld coDOl 34189y YCTAHO-
BHTHL CTPOCHHE H CHHTE3XPOBATH BCEe NPeIBUANMBIE TeOpied XuMuge-
CKOTO CTPOEHHS AJDLADICKCO3bl H  KeTOTEeKCO3Bl, BOXMIIRIAN 3NayH-
TedbHBe TPYAROCTI. 3TH TPYAHOCTH YAaN0Ch NPecAcAcTs, J. Oiuilep
Hauwies ShQeKTHBAMA PeakTHR ANA Pa3TeNeHHd OUTHUCCKEN R3OMe-
poB caxapos. Zto Oua pesuarngpazns CsHe—NH—NHy, cunresn-
posannsiit uy ewle B 1875 r. Tlpw zeficreyy 310r0 BeilecTsa #a caxa-
pa B ONpeRedeHls X YCAOBUAX 00pa3VIOTCH 032301, NPEACTaBARIO-
umre ¢oBoit KpHCTaMTHYECKHe Tesa, MJIOX0 DPACTBOPHMBIG B BO3e,
JETKO BHAeAACMBE # obJagamiilne XapaKTePRLiMH CROHCTRAMEA,
Mevoz . Dumepa oxasancs BechbMa yIOOHBIM 1 3(QPeKTHBHEEM DA
HHIeHTHUK AR MHOTOUKCHRERIMX HK3OMCDPOB fekcos, 3 Pmpepy
VAAJMOCEH BHIASJARTE M CHNTESHPOBATE YeTHPHAANATE B3 IWeCTHANUATH
BOIMOMHBIX 3AbIOFEKCO3 I HATh, HI BOCLMH NPEeABHAHMBIX TCODHeH,
KETOreKeo3 ¥ YCTAHOBHTL HX ¢Tpoenue, Iipn 3rom ou npuberand x
VOPOUIEHHEIM CTPYKTYPUMM DopMyaaM (MeToa npoexknuit) o pas-
paforTan IHeCTHAINATEH OATIMECKIX H3OMEPOB AJbAOreKco3 B BHIE
BoCEMH nap dopMya, TPeACTaBAKIONIIX 3epKaibhlie 0TODpaXeHns
apyr apyra (B kamnoft nape). Ecan on yaoGpamaer

¢parment H-—C——OH, B snaef~, to rexcozsl moryr 8&mvs npei-

CTABJCHBI CREAYIOWIMA HoPMYIaAMH:

CHO CH,OH CHO CHO
CH.OH CH,OH CH,OH CH.OH
d-raoResa d-hpyRTO3S d.maunnaa d-TasakToga

TlepBulift caxap, RoTopufi GBUT chHTe3upoBan 2. Pumepom {co
suectio ¢ JO. Tagenenm), okasancs enthuecku Heaxtusnol 4,/ $pyx:

.
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Tozoft (akposofl), mpegcrasksiowleft cololt paiemar npapodno#
JieBOBpauialoulel $pyKTo3sl B nen3pecTnok 10 toroe ppeMety d-ppyx-
roaolt. Fpn acfiersun apoxokedl apupoanan ¢pyKrosa paspyiianach
# d-hpyKTo3a Huiiia BHIeACHA,

Tipn onwreze . Onuorep HCXOAWA ¥3 aKposenlla {HACHI{CHHBI
axpinosid ansierny) CHy=CH - CHO, Helfictauem ua nero Hpoma
noayuaacs anipoMud, KoTophiil 1Py B3auMoAeRCTBUH ¢ OapuToBol
BOAOH Basad caxap:

2C3H.¢B !‘20+283 {OH} 5= CﬁH 1205-}*2388?2

[{o uassamio wexoaunoro BeitlecTsa oGpazosamiuniics caxap OBt
sassan axposoft. Tocse storo 3. Duimep oCylHecTBHA PAA APYTHX
CHHTCIOR CANADOR MCTOEaMY, PaapaloTadHBI MY KaK IM CaMlIM, TaK |
APYTHMH ueciacloBateasms, B uvacrioers [ Kuauauwn, Tpuo srvom
He TOALKG DL HOJSYSelbi MHOTOURCHEHRBe ANBIA0- 1| KETOTeKC03Hl,
HO ¥ OCYIHeCTRACHD pasnoohpasnbie NPeRpaIieHHA AAB103 B KETORH,
FEXCo3 B NEHTO3H ¥ Ha0G0pOoT. DOABMNHCTEG LOJAYUSIHBIN B HAEH-
Tugnunpobanusly 2. Gomepoy caxapos B NPHPOAL HC BCTPENACTCH.
Hx cTPYKRTYRBI ¢ OTRPLITON HENLIO OKA3MIICH AL YEOGHLIMIT MOAC-
JAAMH, TO3BOAHBIIHMH NGINAKOMITLCS ¢ YpesBuWvafinuiM pasnoobpa-
3ueM coelnHenuft sToro THHa.

B camowm wauvaJse Texymero croferia aurmifickn#t xumnx T. [yp-
ou (1843—1916) u ero ygemnwku Hx. Hpsouw (1877--1952) 1
B. Xssopt (1883—1950) npeanpyuaAap HCCALIOBAHHA COCAMNCHAHR
KAaCcea YIACBOAOB, 8 TOM MELJC AQINCAXEDHIOB — KpaxMala 1 e
Joaczel, Oy wammn adebextuBnbllt crniocob paszzenedns cmecedl
caxapos, Holo0HE MeTo1y paziedenus ozazolos, me $uuepy. On
COCTORN B NOJAYUSHHH METIIOBHIX 3HPOB nNyTeM RPCBpallieHns
THAPOKCHALELN FPYNN B MeTOKCHALLEE rpyansr OCHs 31n neeseno-
partedy noapepriun covuesnw opmyan 2. Gmuepa, npelcrasasnio-
Hille MOHOCENAPHAM KaK COeAHHENHA C OTKDHTON LeNLIO, 0 NPUBCIAH
K BBIBOAY O UMKAHUECKOM CTPOEHHH MOJEKY/A MOMOCAXAPHAOS.

3ra HIEA Gblaa se HUBOI:'{, ee BhICKalbiBaJA CLHe A0 Hadana ncechae-
gosanuik 3. Pumepa uemenxksf xumux Do Towrene {1841-1918).
B 1883 . b. Toanene ponycral, 410 MOJCKY/A TAIOKO3H MOXeT OLITDH
TIPeJCTABAEHA KAK NPOU3BOSHOE rypana:

i O 1
CHOHCHOHCHCHOHCHOHCHOH

CHOHCH,OH
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dra cTpykTypa (B ZRaJbHeillleM IOATBepAeHHAd) MOJYUHIZ
Ha3BaHne «a-raokodypanosa». Ilpn takom nzobpaxeHun riOKO3bk
NOABJAACTCA €Ile OAHH acHMMETPHUYECKHA aTtoM yrJjepola B adbje-
IHAHON rpynme, 4TO YKa3blBAET Ha CYLIECTBOBajgHe elle ABYX ONTH-
YeCKHX M30MEpOB TMIOKO3bl (a- W [-1V0Ko3a), pasianyaloumuxcs
nonoxennem H- u OH- rpynn y sroro yraepona. Okasanocs,
4TO TaKHe H30Mephl JeHCcTBHTEeNbHO cyulecTsylor. Ounu  obbiac-
HAIOT H MYTApoTalHio, T. €. H3MeHeHHe BpalleHHus I1JIOCKOCTH MoJd-
pH3alHu.

B 1926 r. B. XsBopT, NoATBepAMBIIMI LHKJIHUHOCTL CTPYKTYP:
MOJIeKyJ/l €¢aXxapoB, IpHLIeJ K BHIBOLY, YTO IEKCO3bl NPe/JCTaBISIOT
co0oft MPOH3BOAHBIE MHPAaHA, HMEIOT WEeCTHUICHHBIE KOJIbILA:

CH20H
—0_ H
/ N
HC”/O\mCH \OH H /EI?
HC\ /CH DH C ? OH

CH,

. H OH

nupan aﬂeﬂmxanupaﬁaaa

HecenenoBains CcTPYKTYphl NPOCTHIX caXapoB jaji Ba:KHble B Ha-
YUHOM M NPAKTHYECKOM OTHOLICHUM PE3YJbTaThl, XOTS I He NPHBEIH
K TIPOMBILLJICHHOMY CHHTE3y 3THX BaxKHelIIHX coejinHeHuil. 3Hayve-
HHE 3THX Pe3yJ]bTaTOB BLIIJIO 33 PaMKH H3Y4eHHs 1PHPOAbLI caMHX
caxapos, Bel1o ycranosseHo, 4To MOHOCAXAPHAB! (FeKCO3bl, IEHTO3BI,
TETPO3Ll H T./.) CAYKAT CTPYKTYPHBIMH KOMIOHEHTaMu Gojee ClI0XK-
HBIX YIJIeBOJOB — IOJHCAXapHUA0B, KpaxMana u Le/Joa03bl. Bblio
TaKKe [0Ka3aHo, YTO WHPOKO pacnpocTpaHeHHbie B pacTeHnsx rJio-
KO3HABI TPeACTaBasior co00il COeLHHEHHs TVIIOKO3bl C PasiHUYHBIMH
BeutectBamMu. J. GPuiuepy yaanoch pellnTh 3ajavy CHHTE3a IVIOKO3H-
no8B. [Tpennoxenublii HM METOJ COCTOHT B HATPEBAHHH ¢1aboro crup-
TOBOrO PACTBOPA COJSTHON KHCJAOTHI ¢ caxapowm. IIpu srom oGpasyiores
IVIIOKO3HBl COOTBETCTBYIOUIHX cnupToB. OH yCTaHOBHJ TaKike, 4TO
MEKAY IVIIOKO3MAAMH M TNoJdyucaxapHiaaMi He cYLIeCTBYeT NPHHIH-
MHAAbHOrO pas/iiHumns.

3. ®Ouwepy npuHajLiexar HCCAEJNOBAHHA CTPYKTYpPBI H CHHTE3a
BEllecTB JAPYrHX KJa4accoB TPHPOAHBIX COeAHHEHMIl, B UaCTHOCTH
OeJKOB H MPOH3BOAHBIX MOYEBOH KHCJAOTBI n mypuna. MoueBas kiuc-
Jota (OCHOBHOI MPOAYKT pacnajia GeJKOB B AKHBOTHBIX OPraHu3Max)
Opisia Boijgedena eite K. [eene 8 1766 r. u3 kamueil, obpazyounxed
B MoueBOM my3bipe. B naabuefimenm ee usyuann 0. JIuonx n ®. Bé-
Jep, yCTAHOBHBIINE HAJMHYHE B COCTABE KHCJAOTbl OCTATKOB MOYEBHHBI
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{1838). B 60-x rr. XIX p. A. Baftep nolTadcs yCTAHOBUTH CTPYKTYPY
moyesol xucorsl. Ho 370 yaakoce ooyulecTBHTE YUeHBKY 3. Pulite-
Pa JHHIL HoCTe TOro, Kaxk ObiNY CHHTC3HPOBaHH BPCH3IBOANBE MOYe-
Bol KHCa0TH: KOheHH, TeoDPOMME, KCAHTHH I AD.

Kodeun 6o ndbauposan us xobe @, Pynre (1795—1867) eue
8 1820 r. Teofpomun noayuui A. A, Bockpecenckult B 1842 r. n3
BoGoB xaxao, HexoTopble ApyrHe DpON3BOIAHbIE MOYEBO# KHCHAOTHL
‘Tarke OB H3BECTHL ¢ JARHKX 00D,

B 1875 r. npodeccop Bropubyprexoro yausepenrera JI. Menukyc
{1847 181D} NpeANOKHA CTPYKTYPHYIO DOPMYJY MOYEBOH KHCAOTH.

3. Ouuep, ocywecTBUBIAR CHHTE3 RPOM3BOAHBIX MOYEBOH KHC-
JIotel B 1897— 1899 rr., nailes, 4TO 3TH BewecTBa OTHOCHTCA K
Tpynne Oypuua:

|
RN
HC ¢/ }:H
| i
N G N
wApG HypHHa .
N=C.OH CH; N-Crm=0 H N—C==0
] Ll oCH | CHs
HO-C o C—-N N[ 0 € C—NL{ C C-N{
i 0 | U /CH | > CH
N—C—N CH; N--C—N CHN—C—N7
MOSEBAR KHCAOTA wekflen reolposi

B zaxkarouenne cAejnyer OCTAHOBUTBCR HA HCTODIDI HIYUEHUR
CTPOGHHHA TEPHCHOB, COZEPIKAMIUXCA B Pa3IHUHBIX pacTeHusx, ofia-
A20IUHX cltednduyccknM 3araxoM. B nepBeii Depuox pasBuTHA
opranpueckofl xumny, p Hauvane XIX 8. 6uio nafiieno, wro 8 3dup-
HbIX Macsas coaepmnTes 5OAboe KOMIMECTE0 Pa3AHYHLIN COeIHHE-
it coctara CigHie

fTocile oCHOBAaHUA TEODHU XMMIHRCKOrD CTPOSHHS BO3HHKIAZ BO-
TpeOHOCTE B KAaccuuxamis oTHR BellecTs. [lepBile YCHAeXH B 2TOM
orromednn Owan gocturayrel B, Tunsaenom {npodeccop 8 BupMmun-
reMe # KopodesckoM xoadempme s Jlosnoue), 1874 r. B, Tuiasien
OpeJJOKHE HHTPOIWIXAODHA B KaueCcTBe XapaxkTeplioro peakrysa
#a Tteppesnl. O, Banaax! jcnoap3cBan pasiuunbie peakouu LJs

b Orro Baaaax (1847—1931) — yuennx A, B. Todvana s §. Biaepa, Pabo-
Tan 5 asbopatopsy $upmul ATGA B Depanne, 3aTeM Bed OPellOAABATEMLCEVH
pgaGory. B 1882 r. asMenua Ha nocry npoteccopa B. Medepa 8 Perruurene. Hasec-
TeH CBOHMY pafoTaMy, 8 0coGeHHOCTH B o0MacTy XEMHH TepRENOD.
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yCTaHoBAeHHd cTpoeHHa Tepnenos. Kpowe O. Baasaxa, passurue
Xumuy repriesos obszano necenrosanuaM A. Daftepa, ¥, Ilepkuna-
maanmero {1860--1929}) u ocofienno E. E. Barrepa u ap.

Fuwe oxomo (860 r. Bo3BukAc EPeJR0OJ0XEHHe, HTO TePNeH:
GAH3KY 10 CBONCTBAM ¥ COCTABY VIEBOZOpOAY (apoMaTHiecKoOMY) —
numony. B 1884 r. O. Baanax, usy4asminil peakuiy KapBoHa, ROI-
TBepAUI 370 Npeanoiomenne. Bnocnencrsin (1004} Y. epruu cun-
TEIRPOBAA q-TEPNHHEOS 1 NPH STOM BHOBE J0Ka3an, 4T0 fi0 CTPYK-
TYpE TeplieHbl OTHOCATCH K aDPOMATHYECKHM COSIUICHIAM aHadoram
HuMOJa.

B 1894 r. E, E. Baruep uayyan nyueH, colepKalgufics B CKUAH-
Zape, ¥ YCTaHOBHA ero GOpMyay CTpoelins.

PaceMorpesnsie OTAeAbHbie HPHMephl, XAPaRTepiayioilHe pas-
BHTHC OPraHHYeCKOrs CHHTE3A HEROTOPHIX HPHUPOIIHBIX COCAHIICHWE,
ACHO NOKa3blBAIOT, KAKOe BO3LEHCTBHE HA DAIBUTHE OPTAHHUCCKOH
KHMHH OKa3ana TeoDHHA IuMHueckoro crpoexus A. M. Bytaepoma
Onuaro yeinexs opraygyecxore cupresa 3 XIX B Anie 327000470
OCHOBHM gt OoJiee CRCTPOTG U PA3HOCTOPOHHCIO Pa3BHTRE  Adilh--
HeBui X CHHTETHYECKIX HCCTeNoBaul,

XuMUKH-OPranliKy APOULACTO CTOAETHS He MORTH AAXe ¥ MelTaTb
00 OTKPHITIIA B TEYEHIIE NOCAeIHHX NMATHAECATH JeT paznoolpasnbix
CHHTETHYCCKHX BELIECTB H MATEPHaMo0B, B 3HAWHTERBHOH CremcHu
3AMEHHBIUHX U JlaXKe BHITECHUBHIIX ECTECTBENHHE NROAYKTH. 4 B
HPOU3BOACTSEE 1t B OBITY.

FJABA XX1

YCNEXU HEOPIAHMYECKOHA XMMUMU
B HOHLE XIX CTONETHA

OTHPLITME MHEPTHBIX FAZ0B

TMoarsepmaenne npeackasanneix J. M. Menzeneesniy cpoficTs
eIE HE OTKPHITHIX BAEMeHTOB {rainmg, FepManus ¥ cKapaua) Bul-
3BANO WHPOKHA HHTEPEC XHMUKOB K HOMCKAM HOBMIX 3JCMCHTOS,
KOTOphe HOSAHE ObLTH 3aB0AHHTL RYCTYIOWHe KJAeTKM fepHolHue-
ckoft cuerembl. (UHAKO OTKDHITHE rPYNNB HHEPTHHX Tai3oB oxasa-
J0ch cosepuienHo HeokwufanumsM., J. M. Meuzeneer npeaitofaradi
CYIECTBORAHAS DJEMEHTE MEMIY BOJAOROIOM H JAHTHEM, HO OH He
MOr IPeARILIETH 1eAOH IPyNilsl 34eMEeHTOB.

{lepeiiv M3 HHEPTHLIX ra3oB Obli OTKPHT aprod. B 1882 r. Jiopa
JI. Paneft !, wedasi 11posepiith COPABeIANBOCTL rumoTessl Iipayra,

U Ameon Ytoan Paaed (18421919} — pransd arauitcknd goosux ac no-
BEyNeHus THTYIa Aopas Hoowd dmunnno Crperr. Floese eseprn Ko Maxescanra
B 1879 r. 3uMecTi €F0 Ha MOCTy npodeccopa u supexropa Kapenamdcexok nafo-

patopuss. T 1887 r. — npudieccop Kopoaeepcworo speratyra 8 Jowioue, Yaen
Koposencroro ofuectsa ¢ 1873 r, ero pabortel oTHoCATCT K pazmrumsy ofaactay
dinanrn.
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TIpeANPHHEA) CNpCICIeHKY RAOTHOCTER BOJOPOIA M KuCAopOAA, uToln
NOATBCPAHTL HAIL ONPOBEDPTHYTH TOUHOCTL atToMublXx Mace (1:16).
Hecats aer cnyers on cooBUIMA, YTO 310 OTHOWEHYE B AcHCOTBHTEAL-
Hooti cocrasaser 1: 15,882, J1. Paneft onpedenus y NNOTHOCTD a3ota.
Orxazanoch, 470 3307, BhlieAcHHBIR H3 aTMocdepHOre BO3AYXa, obna-
naer naorHocTeo 1,2521 rfem?, orangaomelicst B rperbeM anake of
3Navesys AAQTHOCTH 430Ta, NOMYUSHHOIG H3 ITHTPATa aMMONHSA
(1,2505 rfcm®), J1. Paaelt putasunyda necKoasKo runotes ags ofwac-
HEBNA IPHUKHH TAKOro pacxoaczesus. Ox aonycrun, uro 8 atmochep-
HOM a30Te COxepsMMTCH ananor ozoHa Na. Oanaxo cro cooBulerne B
ayprate «ilpupola» ne NpHBAEKJAC HIMPOKOrO BHMManHs, JiMiib
Y. Pamzaaf }, saunrcpecosanmniics onmrami [ Panes, tpociza y nero
paspemleHHd 3aHATLCA 3THM Bonpocom. [Tposepur onpenededus naor-
HOCTH azora, Y. PaMmzadl noayuud te e pesyabrarhl M oObSCHKA
3TO HaluuHeM NpumecH Kk armocepsomy azory Ny

Oxgaxo, wkoraa ¥. Pamzafd npeanpuwsi CHeXTPOCKOMHYECKOE
Hoodea0Banse atMocdeproro asora, o yO0eZWACH, UTO HapsaAy ©
A3BECTHLIMH JAHHAMMH 330Ta B CHEKTPEe OTUETAHBO labmcaaliach
IpyHfa KPacHbIX H 3CIeHBIX AHHUE, e BPUHNAAACK aBIEAX HH 0ANOMY
U3 H3IBCCTHHIX ajdeMedTos. He ocrasanioch coMHerul, 4to B uccae-
AYEMOM a307Te COREPIKHTCH RPHMeCh HEH3IBECTHOro rasa. B csssy ¢
ITHM OH BefoMHHSE 0 crapoM onbite . Kasenauma, RBIT2pHIcIocd
BPH NPONYCKAHME SACKTPHUCCKIIX PA3PHI0B Uepes BOZAYX, oforaten-
NB KHCA0POAoM, CBA2aTe (OKHcAuTh) Bech azor. I'. Kasenanimy ue
YAa40Ch OKHCAHTh JHBIL OKOJAO 19 wacTi asora, ¥, Pamzal #H
A Poach nosropnan onur I'. Kasenanwa n wamuis, uro gefcTBu-
Tedblo OKOM0 g 00beva a30Ta He NOTAACTCH OKHCACHMIO,

Flpn uccrenoBasuy yroro ocratka raza Y. Pavaal n Ji Panei
HalUad, HTO ero NVoTHOCTH 3HAUHTENBHe BIAUE HJOTHOLTH a30Ta.
Hoswft ras 6B HasBad aprovoM {a - OTPHUATEALNMGR RPHCTABKa
¥ eQyov — HAeHCTBHE, Eped.}, T. ¢. HeAeATCAbLHbIM, HHepTHLIM. OKaza-
J0och, #To B avvocdepioM Bo3Ayxe cojepasures 0.93% aprowa.
Taxnym ofpazom, SecuncacHHbie aHAIN3bl BO3AVXa, BEEOJHCHREE 32
¢T0 € Adminnm Jet nocde [, Kasenanwa, He ¢MOpan 3adiKCHpOBaTh
vanuuus mouru 19% nmpusecuw x Bosayxy aproua. Moswit raz oxa-
3aJ1Cst OXHOATOMHBIM,

OTkpusiTHe aproua mpou3Rcio OOABIICE BREYATACHUC B YHeHOM
smupe. CpofieTBa 3Toroe rasa Owau necwniasnbiMi, Ocolbeuno zara-

U Vuseam Passad (1852.-1918) nocae okowuanks yhwsepcutera s Daasro
paboraa s nabGopatoprk P. Bynsenas s TeltzesnGepre u v P, Gurrura, € 1880 r
Gula mpodeccopon xuMuH B Bprctossckor yipepestere. € 1887 r. nepeues s
Jlongotekn YUHBEPCHTETCKRIT KoAAeHM. DBid 9AeioM MHOFUX axaieMiuil Havk,
B rou uucne # [erepSyprekon {¢ 1913). Tlepeste paloTil OTHOCHANCE K OPFLH-
YECKGH XEMIK, 3aTeM Ol B NCCACIOBANAR 1o husnveckeh xumun, B 1893 r. pas-

aB0TaN  METOA  ORAPEILACKHHA  MOACKYAApHOR  mdcew  {ypawmnenne Paszag—
Hluasaca). HsmecTnocry NOAYURI CBOMMH HCCASHOBANHSME A OTKPLITHAMM HEEDT-
UBEX T'a308. : .
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JIOYHOH KasaJlacb €ro XHMHYecKas HMHepPTHOCTb. B cBfA3H C 3THM BO3-
HHK/JIH TPYAHOCTH ¢ onpejeJeHHeM MecTa, KOTopoe JA0J/KeH 3aHHMaTh
AProH B NEpPHOJHYECKOH cHCTEMe.

Bexope nocsie oTkpbiTHs aproda (1894 ) bl oGHapyKeH euie oiuH
HHEPTHBI ras — «3eMHoii» reqnil. Mcropus ero oTKpbiTHA TakoBa:
BO BpeMd MOJHOIO COJIHEYHOro satmenuss B 1868 r. dpanuyackuii
acrponom Il. JKaucen, nabaionaswuii 3atmenne B Muanu, cgorto-
rpadupoBad cnekTp xpomocdepbl coJiHUA M NPH H3VUCHHH CHHMKa
00Hapy/Ku/l Hajluuue B CHEKTpe SPKOH JIMHHUM, He coBmajaioulleli ¢
KeaATo JuHHel HaTpusa., [IByma MecAuaMiu noajiHee aHTJIHHCKHE
actpoiom H. Jlokbep cosmectno ¢ E. ®pauxaaniom jpccaegoBad
CHeKTp nporybGepaHileB CONHILA H BHOBL 00HAPYKH HKCEATYIO JHHHIO,
He MPHHALIEeXKAULYI0 H3aBecTHHIM 3jemeHTaM. OH BhICKasaja mpejino-
JIoZKeHHe, YTO 3Ta JIHHHA NpHHAMMEHHT ocoboMy 3JeMeHTy, colep-
JKaulemycs B coanevHoit armocdepe. Hosomy sqeventy Obliio npu-
CBOEHO HasBaHue «renuil» (#iog — connue, epew.). Coobienne
000HX acTpoHOMOB noctynuiao B [lapuiKeKyo akaleMHI0 0AHOBpe-
MeHHO 23 ceHTAOpa 1868 r.

Bosee 25 ser mocse 3TOro OTKPBITHE TedHs B COJHEUHON aTMO-
cepe ocraBasoch JHIIB HHTEPECHBIM (haKTOM, HECMOTPS Ha TO 4TO
CYLIECTBOBAJJH HEKOTOpHle YKa3aHUS O HaJHUHH TejHs Ha 3eMi?,
Tak, s 1881 r. uransaren JI. ITansMmuepu cooduwna 0d6 OTKPLITHH UM
TeJMHA B rasax, BblAeJEeHHBIX H3 ByJaKaHHuecKnx nopoa Besysus, Ho
370 coobulenne OBIO BCTPEUCHO ¢ NMOJHBIM HE10BepHeM,

B nauamne 1895 r. JI. Paneit u V. Pawm3zait yananau, uto amepuKka-
sew Y. IuaneGpaniAT NpH H3yueHUM MHHepa/oOB, COAepiKalllHX YpaH
(kneBenT), OOHAPY KM BBIACACHHE H3 HHX NPH KHIAYEHHH B CepHOH
KHCJOTE KAKOTO-TO rasa, HPHHATOrO HM NPelnooxKHTEeJAbHO 34 a30T.
B mapre 1895 r. ¥. Pawmaaii, nosropus onbit ¥. ['nanebpanara, noday-
ynt okoso 20 cm® rasa u NpH HCCJAENAOBAaHHH €ro CHeKTpa YBHIE
ONeCTAULYIO KeJITYIO JHHHIO, NOYTH COBNAAAIOULYIO € KeJITOl JHHHeH
Hatpusi. [Tomospesasi npHCYTCTBHE B raze HEH3BECTHOTO 3JIEMEHTA,
YCJA0BHO Ha3BaHHOIO KPHOTOHOM (T. e. CKpbITEIM), ¥. Pam3ait nociaan
npoby raza AJad HCCJAe0BAHHA H3BECTHOMY CHEKTPOCKONHCTY
Y. Kpykey ! u yie Ha Apyrofl JeHb MOJYYHJI OT HEro TeJerpammy:
«Kpunrou — 3to resuii, npues:xkaite nocmotrperh!» Tak OblI OTKPHIT
BTOPOIi HHePTHHIH ras. Bckope OblJ10 yCTAaHOBJEHO, YTO TeJHH COAEp-
ZKHTCS HE TOJBKO B yPaHOBBIX MHHEpaJsiax, HO H B APYTHX IPHPOAHbIX
HCTOUHHKAX, B uactHoetH B armocdepe. [Tocae storo nepea V. Pam-
3aeM BHOBBL BCTaJia npobJieMa pa3mellleHus re/lis H aproHa B Ieplo-
Auveckoli cucreMme. He cpasy oH npuiien K NpeinoiozKeHuio o cy-

U Vuavas Kpyre (1832—1919) no oxkonuanun Xumuueckoro xoanemka s Jlow-
Joune paboTan accHcTeHToM, a 3aTteM npodeccopom xumuu B Yeerepe. Unen Kopo-
Jesckoro oGmecrsa (¢ 1863) u ero npesmunent (1913—1915). Hanectuw ero pa-
GOTBl 10 NPOXOMACHHIO HNIEKTPHYECKOTO TOKA ueped paspemennble rasp. Oun wns-
Yyyasq TakiKe CHEKTPH PeJlKO3eMeJbHbIX 3JeMeHTOB H paboTaq B o0JacTH pajno-
XHMHH.
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LUleCTBOBAHHH 0COOOH HyJ/IeBOH TpPyNnbl NepHOANYECKOH CHCTEMHBI,
Mexny rem II. Jlexok pge byabGoapan, mnoab3yach MeTOLOM
J. V. MenneaeeBa, npulie] K 970l MBICJH H NpeicKa3an cyllecTBo-
BaHme elle Tpex MHepTHBIX ra3oB. OH paccuuTal] jgaxe ¢ TOYHOCTBIO
J0 TPeTLero H 4eTBepTOro 3Haka HX aToMuble Macchl: 20,0945, 84,01
n 137,71. ¥. Pamzait Mexay TeM, Takike I[0Jb3ysCh METOAOM
J. M. Menaeneesa, npuie/l K BLIBOAY O CYUleCTBOBAHHH HHEPTHOTO
rasa ¢ aToMHOH Maccoii 20. B asrycre 1897 r., BbicTynas ¢ A0K1a10M
Ha Temy «HeoTkpriTelil Tas», oH yKasala, 470, «I0Jb3YSCh METOIOM
Hauero yunreasa MeHlelleeBa, MOXKHO YBePeHHO rOBOPHTb 0 CyllecT-
BOBAHHMM rasa Cc aTOMHBIM BecoM oKoJso 20» !,

[IpeanpuusaBs moucky sToro rasa, o6e/ae10BaB pas3inuHble BOIMOK-
HBle HeTouHMKM, Y. Pamsaii BepHyacd K M3ydeHHio atmochepHOro
Bosjayxa. K 3Tomy Bpemenn Obljia pazpaboTaHa TeXHHKa CKMKEHHA
BO3jyxa n Apyrux raszos (Y. Tpasepc coGpan ans 9TOro yCTaHOBKY).
B mae 1898 r. ¥. Pam3zaii, nonyuns HeG0JblIOE KOJHYECTBO HKHAKOTO
BO3JyXa, Heeaen0Bal Taxeable Gppaxkuny (0CTaTOK NocJe HenapeHHs
Oodbliell yacTH Bo3jdyxa) u 31 Mada OTKPBLI CHEKTPOCKONHYECKHM
METOLOM HOBBIH ras — KpuntoH. Teneps yiKe He ocTaBaloch coMHe-
HHH B CYLLIECTBOBAHHH 1eJOH IPyNIbl HHEPTHLIX ra30B.

7 nona 1898 r. B pesysbTare cleKTpaJdbHOr0 HCCAELOBAaHHS JeT-
KOH (ppakuHn KHAKOro Bo3zayxa Obllo oGHAapyzKeHO HaJHuHe CepHu
JHHHHA B (huoneToBofi, KpacHoil H 3ejeHOl yacTax crnexrtpa. Hoswiil
ras HasBaJqH HeoHOoM (veog — HOBBHI, epew.). B 3ToMm XKe roly Obla
OTKPHIT ellle OJAHH HHEePTHBLIH ra3 — KCeHOH (Levog —uymxabli, epeu. ).

Takum obpasowm, [1. Pajeit n ¥. PaMm3ait BEITOJHHIH OUeHb TPYA-
Hoe Heejle0oBaHHe, YBeHuaBlleecd OTKPHITHEM LeJoff Tpynnel 3Je-
MEHTapHbIX ra3oB. OO0 3TOM CBH/IETEJLCTBYIOT pa3paboTaHHEE aBTO-
paMH METOJIBl oNepauuii ¢ HHYTOKHBIMH KOJHUECTBAMH TrasoB.
OTkpblTHE HHEPTHBIX Ta30B 0KasaJoch B MOJHOM CMBICJE (J0Ba
«TOPZKeCTBOM TPeTbero 3HakKa», T. e. BBICOKOH TOUHOCTH aHaJlu30B.

Hassanne AroMuana Macca Conepmanue B atmocepe, %
Kucaopoa 15,9994 20,8

Azor 14,0067 78,05

Teqani 4,0026 0,00046

Heon 20,179 0,0016

Aproun 39,948 0,93

Kpunton 83.80 0,000108

Kcenon 131,30 0,000008

! Tlpexnoxenue Y. Pam3as BBECTH B NePHOIHYECKYIO CHCTEMY HYJIEBYIO TPYI-
my, XOT H He BCTPETH O Bodpamennil, Ho Owao peamnsoeano auwb 8 1900 r. Tlo
npensomenno JI. M. Mengeneera nynesas rpynna pasmeialiack B CHCTEME cleBa
OT NepBOf TPYNNE MEJ0UHBIX MEeTalJIoB.,
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OTKPHITHE U MCCNEJOBAHME PEAKO3EMENBbHbLIX INIEMEHTOB

i B rtperbeit rpynne nmepHoAHYECKON CHCTEMBI pasMelleHbl JaHTa-
[ wionabl (YeTBIpHAALATb 3AEMEHTOB C aTOMHBIMH HOMepamu 58—T1).
| B nepBble JeCATHICTHS TEKYLLErO CTOJNETHsS 3TH 3JEMEHTH NpHuMHC-
| IAIH K penKo3eMeabHbIM !,

B 1787 r. mBeackuit moburean-munepator K. Appennyc oTKpbLI
BOau3n pepesun Mrrep6u, nenanexo or CTokroabma, YepHBIH MHHE-
paJj, NOJYYHBIUHI HasBaHHe «HTTepOHT». AHAJH3 ITOro MHHepaja
(1794) Obia npousBeted lO. FagoannbiM?, yCTaHOBHBIIHM B HeM
HEH3BECTHYIO 3eMJI0 (MHHEpaJ 3TOT BNOc/e/cTBHH OBl HAa3BaH raio-
JIHHHTOM B 4YeCTh (PHHCKOro XMMHKa), KOTopas moJy4iijia Ha3BaHHe
«u1Tpusi» (urrpreBas 3emas). M. Kaanpor u JI. Bokien ne emorau
BBLIEJHTb U3 3TOH 3eMJH MeTalIa.

B 1803 r. M. Knanpor, uccaenys taxenblil kKamenb n3 llsennnu,
HalleJl B HeM 3eMJII0, Ha3BaHHYI0O OPXOHTOBOH 3emJel. OanoBpeMenio
TAKeNABH Kamenp uayuaau $1. Bepueanye u Y. Iusunrep, koropsie
YCTAHOBHJIH COJep:KaHHe B HEM 3eMJIH, HA3BaHHOMN Hepueli (0T HMEHH
manoit naanersl [lepepa). Hekoropoe BpeMmsi HTTPHA U Lepus CYH-
Tanuch oAHOH M Toit e 3emnedi, Ho B 1814 r. fI. Bepuenuyc n
fO. I'an nawty, 4TO 3TO pasaHUYHBIC 3€MIH.

B 1839 r. K. Mocangep?® ycranoBui, uto 3eMJas Lepus He npei-
cTapjser co6of OKCHAA TOJABKO oAHOro 3jemenrta. [Ipu pactBopeHun
B caabofl a30THOH KHcJdoTe 00HApYMHJIOCh, UTO 4ACTh 3TOH 3eMJIH
HepacreopuMa. Pacreopumyio uacte K. Mocauaep Haszsan Janranoit
(HepacTBOpHMas YacTh COXPaHHAa Ha3BaHue wepus). JIByms rogamu
f103/IHee OH Pa3JiozKMJ JaHTaHy, BhAEAHB H3 Hee AHAUMY. CI0KHOIM
OKasaJjach M neppoHadaJnbHas demast — urrpusa. B 1843 r. K. Mocan-
Jiep pPasloXKHA ee Ha HTTPHIO, TepOHio n spOnio. Haspanua stux
3eMeJih Mpou3BeAeHbl oT uMenu gepesin HMrrepbn. B panbueiimem
BCE TPH 3TH 3CMJH HCCACI0BATH JMHTEALHO H KPONOTIHBO.

[Tocsie OTKPLITHA MePHOAHYECKOTO 3aKOHA CTa/l0 OUeBHIHBIM, YTO
HTTPHII, NOJAYUeHHBIH B BHae MeTatdda @. Béuepom B 1828 r., He npH-
HalJeKHT K HHCAY JIaHTaHOHL 0B H 3aHHMAaeT ocoboe MecTo B TPETbei'I
Tpymnmne nepHoaHuecKoNH CHCTEMBI.

I B wonue XVIII B. npu OTKpPHITHH HOBEIX 3J€MEHTOB le Beerjga yAapBa’iochk
BLILEANTL HX B cBOGOAHOM cocTOSAHHM. XHMHKH-aHaaHTHER COLIYHO OrpaHH4YHBa-
JIMCh BBJIEJENHEM OKCHIOB—3JeMeNTOB, KOTOpLe M0 TpaauuuH, nepemenmeil ot
$IOTHCTHYECKOTO MepHoja, HaspBajH o0u4Ho 3emasamu. o cux mop yueaeau, Ha-
NpHMep, HasBaHHH «riHHO3eM», «kpeMuedeM» H ap. Eme B nauane XIX n. cymect-
BOBa/H HA3BaHus <«ropekodem» (MgO), «m3pectkosan zeman» (CaQ), <caaznko-
sem» (BeO), «ramenan 3emas» u ap. B tabaune npoereix tea A. Jlabyasne takke
durypupyer nazpanue «eman». TakuMm o6pasom, peakne 3eMiIH TOJYYHIH TPaau-
LHOHHOE HA3BAlHE.

2 [Oxan radoaun (1760—1852) 6wt npoeccopom xumun 8 AGo  (Dun-
JSAHANA) .

3 Kapa I'ycras Mocandep (1787—1858) — onun n3 yuennxon §. bepuennycea,
TTonayuus B 1825 r. cTeneHb MarucTpa XHPYpruu, GBI CMOTPHTEJAEM MHHEPaJIOTrHYL-
ckoro KabGuuera I[lsenckoft akamemuum unayk. Bnocneacrsum samenun 5. Bepie-
JAHyca Ha nocty npodeccopa XHMHH M MHHepaJorHH B Kapoaumuckom HHCTHTYTE.
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B nanbHefeM nccleoBaHUAMH Pe3KO3eMeJIbHBIX 3JeMeHTOB 3a-
Hancs weeinaper K. Mapuubsaxk!. B 1878 r, emy ynanocs pasio-
KHTB 9pOHIO Ha ABe 3eMJau — 3p0Ouio u urrepdbuio. B 1879 r. wsen
1. Kaese? He cMOTr MOAYYHTE MOCTOAHHONO 3HAYEHHA aTOMHOIT Macchl
3pbud 1 NpeanoJioAHIA, U4TO HMeeT Jeso co cMecbio. [lponssens
THlATEAbHBIA aHaln3, OH BBLAEAHJ H3 3pOHH TpH szeMin — 3poHHIO,
roabmuio H Tyauio (ot Tyae — apeBHero HasBauus CKaHIHHaBHM).

Haabheiilas HCTOPHA H3YYEHHS pPeIKO3eMEJbHBIX 3JeMEHTOB
H300H/yeT OWHOOYHBLIMH ONpeaeJeHHAMHE | JOMKHBIMH OTKPBLITHAMH
(vosanapuit, Guannnui, geunnui u ap.). Ocrasisis B cTOPOHE J0MK-
Hble OTKPBITHHA, OCTAHOBHMCH BKparTile JIMUIL HA IJaBHEHIIHX COObI-
tHax. Eue B 1853 r. JK. Mapuubax BbIcKazaa npeanosoKeHHe, 4to
OHAHMa Tpeactasaser co0oit HeyHCTblilt oxcuia. JleficTBUTedbHO, B
1878—1879 rr, M. A. Henadonren (yuennk K. Mapunnsika, pabo-
rawuit 8 CLUIA) n Il Jlekok pe byaGoapan npu uccjiegoBaHHN
cHeKTpa AMIMMBI, YCTAHOBWJIM, UTO OH HEOJMHAKOB JJA Pa3JHuHBIX
obpasuos. B 1879 r. I'l. Jlekok ne Dyafoapat ClHeKTPOCKOIMHYECKHM
METOAOM YCTAHOBHJ HaJu4He B JAHAHME HEH3BECTHOI 3eMJIH, Ha3BaH-
HOll «camapus» (OT HMEHH MHHepafla caMapCKHTa KaK HCXOIHOTO
Marepuala s HCCJAeLOBaHHA, OTKPBHITOrO PYCCKHM TFOPHBIM HHMKe-
nepom B. M. Camapckum).

B caenyiomem roay K. Mapuubsik, H3y4yash caMapcKHT, BbUIETHIT
H3 Hero eule oauy 3emJio, koropas B 1886 r. Oblia noayuena I1. Jle-
koK sne ByaOoapanoM n3 MuHepala raloJHHHTA M Ha3BaHa ralio-
annuem. [Toznnee, yxe B Hauase Texyulero cronerus (1901) camapusa
Oblna pasaenena ¢Gpanunysckum xumukom E. A, Jlemapce (1852—
1904) na aBe semJn — camapHs H eBPOIHA.

IT. Jlexox ae ByabGoapaH, BbIAJHBIIMH H3 JAHIHMBI CaMmapHuio,
MPOAOJIKAJ CUHTATH AHAHMY pealbHbiM 3JdeMentoM. HezaBucenvo or
nero auaumy usyuaa Il1. Kuese, a taxie uemrckuit xumnk B. Bpay-
Hep ®, 00OHapyXHBIIHIT CHEKTPOCKONHYECKH, UTO JHAMMA [peicTan-
JsieT codoii cMech aAByX okcuaoB, B 1885 r. K. Aysp (on ke Gapon

v Kaw Mapap Mapunsar (1817—18%4) poauaca B JKenese, oGpaszopanne
noayuun 8 [lapuike, 3atem padortan y 0. JIn6uxa n I'mccene. C 1842 r. — npo-
tdeccop xumnu n munepasornn B Meweme. C 1878 r. paGoran B cpoeil uactnoil
Jaboparopun. A Mapuubfik H3BeCcTEH ONPeeJeHHIMH  aTOMHBIX MacCe XJopa,
Gpoma, mona, asora, cepebpa, xaanst n ap. (Becero po 30 saementos). Ilpuunuoi,
nobGyauBlieil ero 3aHATLCH ITUMH  HCCAeLOBaHMAMH, OBLIO KeJauue NpPoOBEepHTh
runotedy Ipayta. B kauectse mepBuunoit martepun . Mapuibsg npuunMan no-
JoBHHY aTtoMa Bonopoaa. . Mapunbak yetranosua gopmyay SiO. smecto npu-
HuMaBmeies Maorumu dopmyast SiOs.

2 [lwep Teodop Kaeae (1840—1905) Gua npodeccopom xumun (c 1878) B
Yncane., MapecTusl ero Hceael0BaHHA MO NJAATHHOAMMHAUHBIM KOMILIEKCAM 1 pefl-
KHM 3eMJISM.

3 Boeycaas Gpaynep (1855—1935) no oxkousannn [Npamixekoro yunsepentera
Onl1 OcTaBAeH N5 npenofabartenbekoil paGotst v ¢ 1882 r. unTan azech kype xi-
mun. C 1897 r. — npodieccop yunpepcureta. [Tosnakomuswncs B 1870 r. ¢ oTKpuI-
ties JI. M. MeusgeneeBa, oH NOCEBATHI CBOH HCCAETOBANNA VKPenJennio nepuoiu-
yeckoro sakona, O noareepama swipox JI. M. Meupeneena o6 artomnoii macce
depuanua (9.4). Ocoboe 3HaueHHE MOJAYUHJIH €PO HCCACILOBAINSA N0 PEAKHM 3€M-
asM. B 1901 r. on npeaaoxua Beect B IV rpynny nepuofnueckoit cHereMn pei-
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K. BeascBax '} pasieaws AHTIHMY XHMHUCCKH HA 4BC SoMMMH — HEO-
AUMOBYH ¥ npaseoimmonym., B I886 r. 1L Jlexox 1e DByalozpan
flocdie Ape IBAPUTEALHOIC CHEKTPOCKONHYeCKOIO ROCAS I0BARIA Bhide-
NiLT M3 FOALMHIE TaKike ABe 3eMJil — TOABMHIO M TICHPO3i0.
Hocaexnee nassanpe Kax 06l HOIUCPKIBATO TPYIHOCTH PAIICICHHA
(Bucnpocuroc o3HAMAET TPYAKROAGCTYRHLIN).

Hrrepbun, noayyentasn JI. HunkrconoMm iipi OTICICHNE CKAHALA,
oHazaNack TakkKe cMechlo ABYX 3zeMenn. B 1905 r. K. Ayap pazae-
Jaua ee #a ansneBapannit u raccuonedl. Ho nezasucumo or K Ayspa
TO :Ke cavoe ocyuiecTsit dpanuysckufl xumuk A ¥pban?, naspas-
wink 3TH 3eMJH uTTepbuell H apoTennel, xoTopule 1 OLLI NPUHHATH
(caoBo <«aioTeUNS» NPOMCXOINT OT APeBHerc naumenosanins [la-
pluKa}.

CAO/KHBIMII 1 TPYACEMKMMII OKA3aJiiCh TOICKHE BOCACIHCIO H3
e OTHPHTHX elle B Hagajse XX B. PeIKO3CMCALHLIX 3JEMEHTOR -
Ne 61. Muorue ydensie Hekadi ero, ocofesto nocse roro xax . Mo-
3ediil, YCTAHOBHBIUHE aToMHubic HOMepPa, N0KA3aJ, YT0 ITOT IMEMEHT
JA0JKEH CyLlecTBOBATh. li0ABHAGCE HeMano coobienitd o MEIMOM
OTKPBITHII ITOFO 3JEMENTa, KOTOPOMY IPHCB2IBAAIN Dasdiduse Ha-
IBAHNA ~— «HAAHHBA», «daopenunft», «ungroHnd» ot 4. Jinwn B
1947 r. snement Ne 61 Onini oOHapyIKeH B BPOAYKTAX SIEPHBIX peak-
it {(opoMeruf).

Tpyauofl okazanace 5 npobieMa pasMellleNHs pelxo3deMelibHHX
3MeMEHTOB B Nepuoauueckod cucteme. B 1889 r. [ M. Meuneaees
momectda Janrad B 111 rpynne, iepnit p IV ¥ auanm {co 3uaxoMm
sonpoca) B V rpyane. Ocraibhbie peixde 3eMAH B NePHOZHYECKOR
citereMme 1889 r. me durypuponann. Toavko nocte BpelaoKeHps
b. Bpaywepa s 1901 r. peikie seMJli, Ha4HHAR ¢ HePIH, CTAJMI TIOME-
wath 8 IV rpynre sosed 3a AauWTaHOM B KIeTKe, 3annmaemol B
nacrosiilee spems radumeM. B maipucfimleM peakoseMedbunie 3je-
MeHTH DOniity nepesecenst v 111 rpyany.

AORYYEHHE CBOBOAHOID @TOPA

B cepeande XIX B. ORHIIM H3 HEMHOIIIX BJEMEHTOB, HE BMIALIEH-
HEIX elie B ceoboaaoM cocrosini, Osi1 ¢rop. Coelnnenust dropa
GuLin n3BecTabl AaBse. TAK, NAABUKORBIE WAAT yRoMiiHaeTcs ellle
A. JlnGasrem B KauecTse niasys (100aBKII B MIHXTY) NPH BHIIABKe
metanaos, B rewemye nouty Beero XiX s, AeTanHCch HeOJNOKPATHbIE
MONBITKH BHAGAUTH codepmamnuiicd B JIaBHKOBofl Kucaove ¢rrop.
Ho 310 #e nveno yemexa. [Ipyuuiock npecgoderb HeMado 3aTpyl-
HEHUH, Tpexie yeMm Dnit HallieH NOANOARHIMA MaTepHaT aj4a aina-

roseMenbibe serasin. B «Ocnonm xumuu» [ M. Mennencesa (VI nazanue)
BRIOUERA €10 ©TatTha «aeMentsl peakuX semeass. On Oma apyrom . H. Mesn-
ZEMecha ¥ OAHUM H3 «YKPRnlTeef» RePUOIHUSCKOTD 33K0HA.

Vo Kapa Aysp o Beaschox (1858—1929) — apodeccop Beucxoro ynupep-
cxrera, waobpea samnbl ¢ ropesxkodt Ayspa,

? JKopw ¥pbau (1B72--1938} — npodeccop TIAPHMCKOIO YHRBEPCITETE.
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paTypht, Tak Kak OTop OKazadcs HeobulMaiino arpeccusrbiv. A. Myace-
cad ! noayuypsn ¢soB0aHbil TOP eKTPOANIOM DTOPHCTOBOAOROAHOIH
rucnors mpn - 55°C, U-obpasuas tpyOra Aas ajektponnaa ulaa
H3TOTOBJCGHA M3 nAaTHHBL 4 cialmena npo0KaMu 13 1JaBEKOBOrO
Hifnara.

[Toavuenne caoboanore dropa cuprasoch B 80-x rr. XIX 5. oxsol
#3 BamHefuyx npobiem Heopranpdecxolt xumun. Tosromy coobue-
nue A, Myaccana o noaysemi GTopa NPOHU3BEA0O CEHCAUIIO B YUCHOM
mupe. I{apuekad axaieMns HAYK HA3HAYNAS CACLIAILEYIO KOMIlE-
CHI0, KOTOpad MOATBepAMAa 3T0 oTxpbitie. A, Myaccan nozpobho
HCCRNOBAN XuMIYeCKKe CBOHCTBA QTOpa, HOAYYHA HEKOTOPble erd
coefinHends ¢ ApyruMu saemcuramu (SiF,, IFs; CFy, dropoprasu-
YECKHE COSRMHEHHS),

A, MyaccaH BBIEeMA PAJ JOCTATOUHO YHCTHIX MeTaAM0B (¢ He-
O0ALUIOH IDHMECRK YIVCPOAA) — XPOM, MapraHeli, MOAHDOIZeH, BOJE-
dpam, ypaH, BaHalull, uuprourft g tutan. las s1oro o cKOHETDY -
POBAJ CRCUUAILHYID 3AeKTPHYECKYIO NeYb, HATPEBACMVYK BOALTOLOIH
Byrofh.

AYOMHBIE BECA {MACCHI) BO BYOPOW AONOBMHE
XX CTONETHR

B cepennne XIX B, XHMHKH BDHMEHSAH APH CTEXHOMETPHUCCKHAX
pacyerax HECKOJALKO CHCTeM ATOMHBIX U BKBHEANEHTHBIX MACC, HTO
BeJIO K HyTanuue 3 Hanucauwny dopmys coeinnennit, [Tpuunus pac-
XOMMeHuil 3naveHnt atoMiuix Mace OvlaN pasauuds, floMumo He-
noab3oBadls A, DepueddycoM U ADYFHMH HCCACHOBATENAMY Henpa-
BUABLHBIX GOPMYR OKCHAOB METa’oB, HeKOTOpHEe HFHOPHPOBAAH 2a-
Koy Jsonoura u [Itd. Muorve XUMHKY ORDeNena/IH aTOMHLIE MacCHl,
NCXORA H3 CTPeMJARLNA SKCRePIMEHTalhHO HOATDEPANTH THIOTe3Y
Iipayra. Haxonen, HeTouHOCTH aHa/H30B, HEZOCTATOWHAH YUCTOTA
HCXGHHEIX JJIS AHAMNZ0R BelIeCTR W APYTHE NPHYHHB 0KA3bIBAJN
BJANAHKE HA onpeeJieliie ATOMHBIX Mace,

B 1840 r. B. Peuno?, uinoRunsuilii oSmwupHbie KCCISROBANAA C
Henbio pacuInpiTs 00aacTh npuaoKenus zakouna Hwononra g flta n
PacnPOCTPAHNTD €0 Ha XHMUUecKre coelntenust, APeNOKIA Y Melib-
IIHTh BABOC ATOMHYIO Maccy cepebpa # UPHUSTE QOPMYAY oKcHia
cepebpa AgsO pmecro npurumasmefcs 9. Bepueamycom Ag+20.
Oanaxo B TO BpeMsi 3T0 NpPeAAoKenne He Guiio npunsro, L Hepap,

PoAnpu Myaccan (1852—1907) paboran s antexe, B 1874 r. nmomyuun 3panie
ApMANERTa ICpBOrC KJ4CCA, 3ATEM Bed npenofasatensckyio pabory. B 1880—
1883 rr. Gma nexunodupM accucrTentoM B DBeineft dapsanestuueckofl  uixose.

B {886 r. ~ npodeccop TOKCHEOMOTEE, B ASAslieliteM ~— npodieccop Heoprans-
ueckolt xumun ¥ obwel xumun Hapmwckore yumsepesrtera. IlouMumo loayuemis
$TOPA, MHCTHX METARZOB W T. A, BEA HCCACIDEANINA RO Neopralindeckoit XuMui.

¢ Awpu Buxrop Penvo (1810--1878) — dpasmyscrnil dnask B XNMHK.
C 1854 r. Gun anpestopos Cespexoll GapdopoBoil §abpuxn. Bunoamna muore
HeeReAoBaNRT B pasyuunsx o6nacTAX DHBUKE 11 XHEMHM, 8 SACTHOCTI WHDOKO 13-
Y4&n TeRMOEMKOCTh selwects, B IB40 r smecte ¢ JK. JoMa npeanosmmd TODHID
THHOB,
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BCXOAS #3 MOJMEKYJASDHOR TEODHH, YMEHBINHA B ABa pasa atoMuble
MACChl MBOTHX MeTaAIO0B,

Yro xacaercs rumotesst fipayTa, To oMa HpHBJAeKaka ocoloe
BunMaane xuMukon. [lepswM, Kto Se3yC/CBHO APHRAR BPeANOKEHHE
B. fipayra, 6stn Tomac Tomeon, On npoOH3BOALAO UIMEHUA aTOMHEE
MacChl MHOFHX 2JleMeHTOB, OyAyun yBepeH, UTO OHH AOLKHH OHTh
KPATHBIMI aTOMHOI Macce BOJAOPOAZ M BRIDAKATHCA UEHbIMH YHC-
Aavyu Ges apobek. [IpocToTa B xamymiascs J10CTOBEPHOCTh HASH
{Ipayra aemany ee HacTOABKO NPHBJACKATEALHOH, YTO Jaike BO BTO-
poli noaosnse XKIX B. yueHsie uaCTo Bo3Bpautamich«k npobaeme ce
BKCHEPUMEeNTANLUOrO HOATEePKACH IS

Tax, K. Mapnubax B 1842 r. nwtankcs onpedetiiihb aToMHbHEe
Maccel rajgorenoB. On cpasy e yGelXuiacs, 4TO 4TOMHAA Macca
XA0pa HACTOABLKO OTKACHALTCS O HEAOTe unehda, UTo 3T0 He MOMET
OuiTh ofbacHedo omulkavy oneita. JK, MapuubiK TPUHAA THIIOTE3Y,
YTO aTOMHAH Macca HeDBIUYHOH Marepuu josxkia OwITh pasra 0,5
{a ue 1}, Ho 9 npu Taxkom ZonyuieHns OH N1e HOAYYHA TOUHLIX pad-
HRX AR BoAaTBepRAeHus rinotesn Ipayra. Murepecno orTMeruTs,
UTO TPYAOEMEKNE NOCHRe08aHHT [0 yOTAHOBJSHHMIO aTOMHBIY Mace OH
BCJ COBCRUIEHNO OA1H, 603 COTPYAHHKOR )i ACCHOTCHTOB.

Hpyroft xumnk— K. C. Cracl, npocaasnsmniics TiatenbsbME
ONDEHEJICHHAMI aTOMHBX Macc, OB NOYTH YBEPeH B CHPaBeIdH
Boery npunuuna Hipayra Oanaxo 8 pesyabTare MBOrOKpaTHO MOBTO-
PesHBIX PasAHYHBIMM NYTAMH OnpenedeHnll aTOMRBIX MacC pPALE
3REMENTOB ON npnilies «X alcoOTIOMY YOCKISHNO .., H NojsHOE
YBePeHHOCTH, 9T0 3akKox 1ipayra. .. #e uTo HBOE, K&K WN03NA, YHE
Tas CHEKYRHINA, ONPLACACHHO ITPOTHBOPCUANIAR OUMTY? 2,

Eute 3 1840 r. JK. Crac smecte ¢ K. JhoMa noayuniu aiadeHis
aroMneix Mace aast C=12 {npn O=16) BMecto npewsero 12,26
sareM a8 xaopa 3545, Ity atoMuble Macchl 10JT0e BpeMs cHHTad
Hanboaee gocrosepnuyi. B I86) r, K. Crac ¢ Goaburofi Twartedb
HOUTHIO [IPOBEPHA 33KON HNOCTOSHCTBA COCTABa M Hailed, uTo B mpe
Besax TOYHOCT B3BelinBanHA OH Bepen, Elle pauee, #a Konrpecc
8 Kapicpys, off BLICTYIINA C JIPCRASOMCHHEM OTHOCHTE 8TOMHBIE MACCE
K Kucaopogy (rpn O=16). D10 npejuicente Hul0 BOTpeueHo Gia
FOCKAONRG, HO DRO NPUHATO JIHL B KoMie croketns. B 1886 1
Y. Kpyxe B Joxnaie Ha coGpasmn Bputancxofl accouliauny pazsy
THS NAVK TIQAAEDAHBAN HACIO mepswilicll MaTepnn, Ha OCNOBe KOTC
DO PA3BHA TEODIN0 IBOMONAY ICMENTOB 13 «METAICMEHTOR.

B Goace mosiiee BpeMA ONPeACHCHNAME ATOMHUX Macc 3aHMMa
auchk muorue yuense. Cpean Hux, moMuyo B. Bpayuepa, Ou1a ame

b JRan Capae Crac {1813—1891) — wmexus no ofpazopanmo, pabotal
HK. HioMa, msyuas Opraliieckie KHCAOTE, BAbACTIASI 31 CrOMIbie sdupet. Tipuns
yuactie B pazpaborke Teopun THNOE. 34TEM B TEUCHIC ABAINATH ARTIL g0t O
YUHTEIEM ROCHHGH WKOML B Dpoccese, rie B BEIOHGLL BO76WYI0 HACTL HCCACIL
pagE RO atoMueM MaccaM. Hlpruyxaenunidi 73-38 Saae3nn ropaa ViTH B OTCTa
Ky, 2. Crac Opid KoMHCCADOM MOHETHOFD ABOD# H padoTad b cuuch yacrnoft gab

PATOPHI. .
Stass S. Bull, Acad, Roy, Belg 1860, 10 p 208 o E
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puxanen T, Puuapac!, Bsecre co csonm pyxkosoanrtenem 1, Kynowm
(1827 —1894) ou pafoTad Hal VCTAHORJCHHCM OTHOMICHHHT ATOM-
Hbtx mace H: O u nawen, uyro ono passo | 15,869, T. Puxapae yrou-
HI HEKOTOPHIC 3HAUCHUA GTOMHBIN MAOC.

B 1898 r. nemeukum xumnucckuyw ofuwectBoM Ghiaa yupexmicsa
gomuccust 8 cocrase [. Jlanionsta (18311910}, B, Ocreansia u
K 3eiifepra (18511921} nnst peweniist BOnNpoca ¢ TOM, Kaxie
ATOMHbIC MacChi AoAXHL OHTh OpuaHaubl Hanbgnee JOCTOBEDHBIMA,
KoMncesn mpunsia B kauecTrs 5a3ncHoro eMeHTa RiCI0po (DpH
O=16} u cocrapia oduuuansayic Tabiuily ATOMHBIX  Macet.
B 1900 r. Sulaa yupesieHa noctosnHas Memayuapoisas KoMucoHs,
KOTOpas exeroito aydankosata tabanust atoMneis mace B nepuoa
aepsoft MHPOBOI BOHHBL ec XeATRJAbHOCTh APCKpaTHAACh ¥ BO30OHO-
prizach 8 1921 r. B aaasuefimem KoMHCCHA 0O ATOMHBIM MaccaM
HA3HAYAeTCHA KourpeccaMmi MeIyRapoIROre €o03a Bo YHCTOH
apakaasnoll xamuy (JUPAC) (rabnnum atoMusix Mace ny0an-
KYIOTCH pas B TpK roia).

Fiaaga xXxii

PYCCHME XMMMKM BTOPOM TMONOBMMDI
XIX CTORETMH

R

HPYTIMEALLIME XAMMUYECKHME LLIKOMb POCCHM
STOPOM NONOBMHLE XIX 8.

Pazsurite ximin 8 Pocoun 8o sropoil nososude XiX B xapaxre-
puayerca OHICTPHM paciiupeHHeM HCCIEROBATENLOKOR JAedTedbHo-
CTH, BOZMEKIOBERHEM HAYYHBIX IIKONL i KDYNHLIMI OTKPBITHAEMH
PYCCKUX YUEHLIN, BHABUHYBLINX XNMHIO B Halllel crTpaHe Ha 0IHO H3
HepPABIX MECT B MHpe

B reuenne seero XIX B, ocooBHBMI HayuMsiME Hentpamu B Poc-
cup OBVIN XuMuYeckue Ja0OPaTOpHit YHIBCPCHTCTOB U EPYILUX BHIC-
WHX yaebuely 3apciennli, XuMuveckan nadopatophs AKaieMUH HayK
notepsda CBoe OnIOC 3aucHNe BeIYIero HAYYHOIO y4Ypemiaetis.
B o e cawmoe spewms, ¢ xonua 60-x rr., B pesyastare pedopuul
BpenoiaBalMg XEMuH B YHABEPCHTETAR YHCNO npefiolasaresed 3Ha-
YHTeABHO Bospocho. B 1867 r. . Y. Meunsenees zanai xadeapy
xumun B IletepBypreckoM yruBepcuteTe. [N NpenoIaBaung opraiu-
uweckofi xumiix Obtr mpuraamten A, M. Byriepos, a H. A, Menwyr-
KME Best 3anaTug no awanutHieckod xumun. Ipnmepy erep6ypr-
cpmrc VHHBEPCHTETZ BCKOPE NOCHEACBAAM W APYyrHe YHUBEDCHTETH

OCCHY.

V Teodop Muavan Punopde {1868—1928) sea neciegomanna 5 Fapsapickon
yHitBepenrrere y Jw. [T Kyxa. B nonpe croastin padoraa y B, Octesaivia s
Jletimisre 8 y B, Hepnera 8 Tegrusrene. C 1901 r. — npodeccop Papaapicroro
YHHBEPCITET2, DBMECTE € yuYEHHKAMY H COTPYAHAKEMI YTOMHME ATOMILE MaCcw
OROAD TPHALATH JCHMENTOR.

196




7

F' B pesyabTate yBeqHUEHHSH
(,qncna npernojasaresei Xumuye-
CKHX AHCUHIJIHH H GLICTpOro pas-
| BUTHA Hay4yHBIX HCC/IeA0BaHHI
[oxuBHIach M HayuyHo-oOLLECT-
BeHHAd JeATEe/NbHOCTb PYCCKHX
{yuennx. ITo uwumumaruse . H.
Menneneesa XuMHUECKAs CEKLHSA
'TIepBOro Cbe3fa PYCCKHX ecTecT-
_BoMcnbiTateneii H Bpayed B ca-
MoM Hauase 1868 r. npunsana pe-
mwenne o6 yupexaennn Pycckoro
XHMHueckoro obuwecrsa'!, Koro-
poe u3bpajo nepBLIM Npe3nien-
tom H. H. 3unnua. )Kypuan Pyc-
CKOro XHMuuecKoro obluiecTsa Ha-
yasa uznasatbeda ¢ 1869 r. u cpa-
3y JKe NoJYYHJ MHPOBOE NpH3Ha-
HHE.

Pycekne XuMuKkn Obin cocpe- Hukoaati Aaexcandposuy MeruyTiun
JOTOYEHBI B CTOJIHLE CTpaHbl — (1842—1907)
ITerepbypre. 3aeck B YHHBepCH-
tere B 1869 r. oGpasoBajci TPHYMBHPAT BbIAAIOUIHXCHA XHMHKOB
(. U. Menaenees, A. M. Byraepos u H. A. Menmyrkuu), uro B
BEICLIE]l CTeNmeHH COAENCTBOBAJO YJYULIEHHIO IpenoiaBaHHd i pas-
BHTHIO HCCJ/eloBaHuii.

Huxoaad Aaexcandposun Mewwyrsun (1842—1907) okouuna B 1862 r. Iletep-
Gyprekuii yHHBEPCHTET H HekoTopoe Bpems pabotaa 3a rpannuedt y A, Ulrpexkepa
(1822—1871), A. Biopua n I'. KoanGe.

C 1865 r. H. A, MenwyTtknu B KavectBe npupat-gouenta uutana B [lerepGypr-
CKOM YHHBEPCHTETE OpPraiHyeckylo H anaauthéeckylo xumuio. B 1868 r. samuTHa
LOKTOPCKYIO Aucceprauuio wa temy «CuHTe3 M CBOfCTBA YPeHAOB» H BCKOpe OB
#3aGpan npodeccopoM TeXHHYecKol XUMHH, PaKTHUECKH OH PYKOBOAHI 3aHATHAMH
N0 aHAJHTHUECKON XHMHH W B 1871 r. BEINYCTHI YUeGHHK «AHANHTHYECKAA XHMHS»,
BLIIEPKABUWIAI IeCTHANUATL H3/IaHHA M nNepeBeleHNBIl HA HHOCTPAHHBIE H3bLIKM.
Kpome toro, on BrocieACTBHH 4HTaJd KYPC HCTOPHH XHMHH H onyGJHKOBaJ nepsoe
Hd PYCCKOM A3bIKe OpPHIrHHAJABHOE COYHHEHHE N0 HCTOPHH XHMHH 2. C ]335 F.
H. A, MenwmyTKHH 4YHTAN B YHHBEPCHTETE KYPC OpraHHueckoil XHMHH, 3aMellasn
Gonerioro A. M. BytamepoBa, a nocae cran npodeccopoM OpraHHueckol XHMHH,
nepeiaB pPYKOBOACTBO 3aHaTHaMH mo anaautHueckon xumun JI. T1. Kowomanony.
H. A. MeHWYTKHH TPHHAI AeaTenbHoe yuacthe B crpoutesberBe [lerepGyprekoro
NOJHTEXHHUECKOTO HHCTHTYTA # ¢ 1901 r. 6uin Zekanom MeTaanypriyeckoro a-
KyJbTeTa.

1 B 1872 r. npu IlerepGyprckoM yHHBepcHTeTe Obi10 co3manio Pycckoe (uan-
yeckoe ofuwectso. B 1876 r. oprann3osanoce ennnoe Pycckoe (H3MKO-XHMHUECKOe
obwecteo. JKyphan ofumwectBa cTan HassiBathea «KypHana pycckoro ¢usuko-
XHMHueckoro obutectBa». Ou Beixoawsa ao 1930 r., a satem ofmectso cTano Bhl-
NycKaTh HECKOJILKO JKYPHANOB.

2 Cm.: Menwyrxkuu H. Ouepk passutua xuMudeckux Bosspenuii. CnG.,
1888.
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ITepBuie paGorsr H. A. Mes-
IIYTKHHA OTHOCHJIHCE K OpraHHve-
ckoit xumuu. B 1887 r. ou mpen-
NPHHAJ HCCHeI0BAHHE CKOPOCTH
XHMHUYECKHX [peBpallennit, pe-
3yJabTaThl KOTOPOro GHlIH Ony G-
KOBaHbl B cepnu crateii noa ob-
wHM 3arnasHem <«Mcenenosanne
BJIHAHHA H30OMEPHH CIHPTOB H KHC-
JoT Ha o0pa3oBaHHe CJI0KHBIX
a¢upos». B atoit paGore OBlI0 06-
Hapy:KeHo OoJbllloe BAHSHHE HA
CKOpOCTL peakuHil pacTBOpHTend,
paaﬁannemm H CTDOEHHHA pearu-
pyiomux semects. Jdaunse, noay-
yennble H. A. Menmyrxknusiv, no-
CHAVIKHJIH HCXOAHBIMH IJIS BazKHed-
mwux o6o06ueHnit B 061acTH KHHe-
THKH XHMHYECKHX MPOLECCOB, CAe-

HAnurpuit Merposus Kowosaaos — JT@HHBIX S1. Banr-T'oddom.
(1856—1929) Cpenn yuennxos A. M. Byrane-
poBa cJaenyer 0cof0 OTMETHTb
E.E.Barnepa. Banxaitunm coTpyAnnkom u nomomuukom A, M. Byr-
anepoBa MHorue roanl 6u1 M. J1. JIbBOB !, pyKOBOANBIINI 3aHATHAMH
KaK CTyJIeHTOB, TaK H NPaKTHKAHTOB, OKOHYHBIUMX YHHMBEPCHTET H
CHeuHaJIH3upoBaBIIHXCH 110 OPraHHuYecKOH XHMHH.

B naGoparopusix Ilerepbyprckoro yHuBepcHTETa HauuHaau pabo-
TaTb MOJIOJAbI¢ XHMHKH, IIOJYUHBIIHE BIIOCJIEJCTBHH H3BECTHOCTDL CBO-
HMH HecaejoBanusiMu, B vactHoetn A. E. ®asopexnit, M. A, Konpga-
KoB H A. M. T'op6os. B naGopatopun H. A. MenuyTkiHa 3anumasics
nceaenosanuamu 1. I1. Konopaios.

HAmurpud Merposur Kownosaros (1856—1929) no oxomuannu [opmoro uncti-
TyTa npojokan oGpazosBaHue B IleTepGyprckoM yHHBEPCHTETE, KOTOPHIA 3aKO0H-
una B 1880 r. Paboran anech xe B kauectse nabopanta, a ¢ 1886 r. moayuna npo-
teccypy no ananutnueckoi xumuu. ITocae yxoma II. H. Menpeneesa n3 yuupep-
cuTeTa 3auaa kadeapy obrleit XuMun, 3ateM 3aHHMAN AAMHHUCTPATHBHEIE JOJIK-
HocTH (ToBapuumi MuHHeTpa) H B 1916 r. BepHy/acs K HAYUYHO-NpPeNnogaBaTeNbCKOil
leateasHocTH, cTaa npodeccopoM Texuoaoruueckoro uuerntyta. C 1918 no 1922 r.
HasHavueH llpUCpBCCO oM FOPHO[‘O I[IiCTHT)"Ta H ﬂlipEKTOPOM leuxo-suepre'mr:e-
CKOTO HHCTHTYTA B Enenponmponcxe. C 1922 r. — aupexkTop I'nasioil nanatel Mep
B BecoB. C 1923 r. 6ua nabpaun axageMHKOM.

B csoeii marncrepckoit auccepraunn «OG6 ynpyrocti napa pactsopob» (1884)
C(hOpMYTHPOBA/ H3BECTHHIE 3AKOHL, HOCANIHE €ro HMA M JeXKalllHe B OCHOBE Tex-
HHKH NEPEroHKH cmeceil Muakocreil. B poxtopckoit aucceprauun «Poab Koutaxrt-
HBIX JleflcTBHII B aBAeHHAX Auccounanuu» (1885) 1. I1, Konomanos puckazan
BaMHBIle 1171 ,:LfJJ'HJHCI“lT.l]E_‘TO p«'l:iBlITlIﬂ YHUEeHHA O KaTa/JH3e I XHMHUECKOH KHHeTHKe
B3MMIANbLI O KOHTAKTHOM AEACTBUH TBEPALIX INOBEpXHOCTeN.

' Muxauar HAmurpuesud Jlvsos (1848—1899) — paGoran B naGopatopun
A. M. ByrnepoBa ¢ 1871 r. Toabko B xoune u3uu cran npodeccopom B Texuouqo-
'HYECKOM HHCTHTYTC. no."['_\'““."l TETPAMETHAMETAH H H3YUal peakliid XJOPHPOBaHHA,
OKHCJEHHA, NOJUMEDH3AUHH H D,
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A, I, Kosonasor cozia’ OH0ABUIVIO DIx0JY GHBHKOXHMHKOS,
Miorue 3 ero Y4eHHKoB HONYUR/IN J3BECTHOCTD CBOHMH BBIZAOIIH-
smites meenetosanuamu. Cpean wus E. B, Bupon (1874—1919),
M. C. Bpescxuit (1871-—-1929), A. A. DBafixos (1870—1946),
H. W, Kyron (1880—1840}, A. ¥, Bpoacxiny (18951970} u ap.

B Ilerepdypre Bo Bropo#t mnososuse XIX 8. palorann Muorue
BHAHEE XI{’\I:‘IM{ Tax, B 1859—1860 rr. H. H. Coxoaon ! 1 A, . 3n-
rentblapaT 2 OPrayi30oBagl no npuMepy Y. Jepapa vacrayo NuM#-
tecKylo AabopaTopiio (8 Hell Morm paboTath BCe meaaonyre). Onu
ocHOBaNH «XHMIHECKHH KypHam», KOTOPbif OBLI NCPBHIM T2YaTHHM
OPTaHGM PYCCKHX XHMMKOB, M OpPraHH30BAJH XHMIMCCKUE KPYMHOK,
JlaGoparopus CoxonoBa n JHTeAbrapita HPOCYHIBCTBIZINA BLETO
AHEIL ¥pI TOXE, HO CHIFpada GOJMBHIVIC POJAb B HCTODHM ODIalH3aLKI
xaMuueckoll obmectBenHocTH B Poceuin

Cpeaxr HApyrux neTepOyprokuX  XHMHKOB  oleiyeT  #assath
JL I HiMuwrkoBa — XPynHOTo CREUNARlcTa Ao XHMIM BIPLIBUATHIX
pewtects. Ou oBCTOATRALHO HCCIEI0BAT COCTAB I CTRPOeHHEC rpeMyUueH
I OYILMHHOBOR KHCIOT, a TakxKe NOAYYNHI HECKOALKD HITPOCOCAN-
vesudl {reTpannTpoMeras H HuTpodopM).

B HetepfyproxoM TexHOMOrIIMECKOM HHCTHTYTE B TedcHHe TPHI-
HaTtH Jer Bes npenoaaBatenscxyio palory @, ©. Befinpmirefin. Ero
paBoTHl OTHOCHTCH K XUMHH apoMaTHYeCKHX coexnuenni, B 1880—
1883 rr, OAHOB})LWQIZIZO ¢ B. B. Mapxosunkosny $. O, Beflabwteiin
{copMectro ¢ A. A, KypGarossiv, 1851—1903) nayuaa cocran Oa-
KHHCKOR Heqnu ¥ IOK2340, 4TO B OTVHINIE OT HeHCHILBAHCKON nedTH
OHA COHEPZRNT anuuuKAndecyne coeluHennsd, Hanboasuys HapecT-
fdocrs ¢, P, BelapulTeiH NOAYYRA KAK CO3XaTeAb CHPABOYHMKA HO
OPTEHHYECKON XIIMHH, KOTOPWM NOTLIYVIOTCH B B HACTOSUICE BPEMA,

Yaesux H. H. 3uunua, npodeccop Meluko-xupypriveckoll axa-
sevun B HerepOypre A, Il Dopoiun oMy H3 HePBHX HccidegoBan
PEaRUIIC KOHACHOAUKH aALACFHIOB, ROJAYUIA a4bJ0JAL HEZABHCHAMO
ot A. Biopua. boabuioe 3Hatuenne pMes smeron bopomma no noayde.
uuic (Gropoprasnyeckyx (apomarnueckux) coeinmenui, A, I Bo-
pOMNH OBLT BLLAAOIHUMCR JACHTEdEeM PYCCRGH KyAwTyprl. B crapefi-
menM MockoBexoM yHuBepentere Kadenpy xunmuu s 1873 r. zanaa
B, B. MapxosHukos, OCHOBaBIUME HEPBYI0 MOCKOBCKYN LIKOJY XH-

MITKO8. ,

Vo Huxoaat Howoaaesuu Conoxos {1826—1877) no owonuanun Tletepfypr-
cioro yunsepcurtera paforas v 10, Mnfuxa, savem v 1. epapa. B 1859 1. 32
IMHTIG ROXTOPCKYIO Aucceprannio «O BOIOpOIs B OPraHHUeCKNX C(OSZHHERIHNXY,
satenm Ouln godewros it npodeccopom # [lerepOyprekom ynueepcutete. C 1865 no
1872 r. — mpodeccop Horopocoufickoro yumeencutera {8 Opecce}. € 1872 ¢ —
npodeccop Jlecnoro nnerutyra o Fletepbypre.

* Asexcandp Husoaaeoun Inzeaveapdr {1832—1893) — muanmh xumux {op-
TAHRK H ATPOXHMHK) # HVOTHHHCT, ONYOANNORARMBI A0 METHPEXCOT cTaTeil,
C 1866 r. — npodeccop JIeCHOTO HUCTHTYTA, e OMECTE 00 ¢BONM  YuOHHNKOM
[T A, Mawunonmy pea ueoteponanus. 3a yyacTse B XSMMKeRM HIDOAHHKOB Gua
BHiChAN B Hepenu.
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Baadumup Bacuarvesuw Maprostu-

kog (1838—1904) yunaca B Kaszanckom

. yHupepcutere. B eryaenueckie rofnt on
yBJAEKaJcsa TeXHOJOorneil, KoTopyw npe-
nogasaa M. §I. Kntrapa (1824—1880).
C 1857 r. B. B. MapkoBuukos cep:es-
HO YBJeKCH XHMHER MoA  BAHAHHEM
A. M. ByraepoBa, TOJABKO 4TO BepHYB-
mwerocd W3 3arpaHHyHOl TNOe3NKH H
BRICKA3BIBABINErO Ha JEKUHAX HOBEE
HaeHn O KOHCTHTYUHH cOeLHHeHHH.

[To oxonuanun yuusepcurera B. B.
MapKoBHHKOB BeJl NpenoiaBaTelbeKyio
paboty no anaiautHdeckoii xumuH. [Tep-
BOe KpYMnHOe HcclefoBanie Obijio npei-
crapjaeno uM B 1865 r. B KavecTse Ma-
riuctepekoil anceeptawnn «06 nzomepun
oprannyeckHx coeannenuii», [lonyyns
3arpaHHuHylo KOMaHAHPOBKY, o pao-
TaJ HeKoTopoe Bpems y J. Ipaenmeiiepa
B Mionxene n y I'. KoasGe B Jleiinuure,
rie BeJa CAMOCTOATE/ILHBEIE IKCNepH-
MEHTHI.

Baadunup Bacuavesun Maprosnukos Bepuypincs 8 Kasans, B. B. Map-

(1838—1904) KOBHHKOB OBIT JOLEHTOM, a uepe3 1Ba

roxa, 8 1869 r., 3amwuTHA AOKTOPCKYIO

nmcceprannio Ha Temy «Martepuann K

BOMpOCY 0 B3aHMHOM BJAHAHHH d4TOMOB B XHMHYECKHX COeIHHEHHAX». Buickazannue

3/lech MLICAH W MOJ0XKeHHA 0Ka3aau 6o/blloe BAHAHHE HA PA3BHTHE TEOPHH XHMH-
HeCKOTO CTpOeHHs.

ITocne nepeesna A. M. Bytiepoea B [lerepGypr B. B. Mapkosuukos ctan npo-
c})eccopom XHMHH B Kaaamt, HO BCKOpe Bb[ll)’)K;lE][ ﬁhl.u'] NMOKHHYTL YHHBEDCHTET B
3HaK MpoTecTa MPOTHB YBOJbHEeHHs mporpeccuBHoro mpodeccopa 1. @, Jlecradra.
On nonyuna xadeapy xumun 8 HoBopoccuiickoM yHuBepcuTeTe, HO uepes 1Ba
roa npuHaa npuraawenne MockoBckoro ynusepcutera u ¢ 1873 r. sausa 3neck
Kadeapy xumuu, -

Heateavnoets B. B. Mapkosunkosa B Mockse o3naMenoBafach BBILAIOLLN-
MHCH HCCAEAOBAHHSIIMH H Cco3faHneM XuMmuueckoil mwikonw. C xonua 70-x rr. on npH-
CTYNHA K H3yuYeHHI0 kaBkaidckofli nedru. B 1881 r. coBMecTiO CO CBOHM ACCHCTEHTOM
B. H. Oraob6aunpM on ony6ankosan pabory «Hcecnelopanme kapkasckoil nedTu».
Beaen 3a neft nosiBuANCL W ApYyrue cooGIIEHHA 110 ITOMY Ke BOmpocy.

B. B. MapkoBHHKOBY NMpHHAaAJexkaT KpynHble 3acjJyry B mMocra-
HOBKEe H BBHISICHEHHH Mpo6JeMbl B3aHMHOrO BJHSHHSA aTOMOB B Opra-
HHUECKHX coelHHeHHAX. XOPOLIO H3BECTHH C(OPMYJIHPOBaHHBIE HM
MpaBHJIa MPHCOEIHHEHHA, a TaKiKe 3aMElIeHMs BOJI0poOja raJore-
HamH. MHorne MoJsolble yueHbie Kelanan paborath B ero Jabopa-
TOPHH, YTOOHI }’COBEPLHEHCTBOBHTI‘: CBOH 3HaHHA 1104 PYKOBOIACTBOM
B. B. MapxosuukoBa. Tak, y Hero paboraa A. Il. Cabaneen (1843—
1923), BmocaenctBuu npodeccop obllelt xuMuH MOCKOBCKOro yHH-
BepcuTera. EMy npuHaaseXuT B UAaCTHOCTH HCCJIeJ0BaHHE MO Onpe-
JeJeHHI0 MOJeKyJaspHOii Macchl KoJJjonaoB. Cpein YyueHHKOB
B. B. Mapkosuukosa B 80-x rr. caeayer nassate M. M. KonoBanoga
(1858—1906), monyunBLIero H3BECTHOCTh CBOMMH paboTaMH MO HHT-
poBaHHIO MapaduHOBHIX yrJjesojopoaoB. B 1893 r. B auccepraliu

200



HOTH Xapawreparx OB APOIACMORCTPENGBEA OJ1E 13 BaKNDLIX Il}’TEl?E'

’«Iim-pymmce aeficTaie 230THOA KUCAOTH HA YIrNEBOLOPOIN Apeiedb-

«ORNBICKUA NapaUHOB», OTARYAlOAXCE  Kpafisell Ximnueckof
Cuuepryocthio, B 1898 1. M. M. Konosados 6nlyr HaszHaued INPEKTOPOM ;
Kuenekoro nofHTexHEYECKOT0 NHCTITYTa, TAe [IPOAGIKAN CBOY °

neeteresanun. K owikone Mapxoslklikosa OPRUAATCHKATH Takme .

H. M. Kumxnep, A. M. Bepxenreiivm {mpodeccop MockoBrkoro HECTH-
TYTA TOHKOH XuMImeckoil Texuonornn), A. A, Slxosrnnr {npodeccop
Jlewnurpasexoro rexunodornseckoro nueruryra), A H. Pedopmar-
exlll {apodeccep MoCKOBUKOro YHHUBEPCHTETE I 03U K3 Opralnusa-
TopeR BHcmero ofpasopanus B coBerckoe Bpewa), M, H. flonoa u
5. C. Tlpxesaasckuit {puociaenctsul npodeccop MocKosckoro
YUNREPENTeTa).
) C 1893 r. zazeavioutnm kadeapoll oprainueckol sumui Mockos-
'cmm viusepcntera 6ua sasnpaven H. . Jeanucxuit. Tlwoaorsop-
Hoit OpLia ResTesibHoCTs Tpodeccopa MOCKOBCKOre YHHBEPCHTETA
. B, ©, Jiyrununa {1834—1911) - ocHoBaTeARN TEPMOXIMIMCCKOH
AaBOpPaTOPHI YRIBEDPCHTCTa,
F JdaBoparopng B. &, Jiyruenwa nonnseBasack Soasmiolt uomy-
I AAPHOCTBIO Y MOJA0IBK VUCHLIX, CPrian ¢ coTpyiunxos By Ta-
Aantilsple Heeredosaredu, s yacthnocty I B, 3y6ow, AL H. Ulyka-
eg, B. B. Caeutocaascknit (snocielcrsun seaywinil npodeccop
aplaBCKOre yHEBepeuTeTa), a B aadsnefime M. M. Tlonos,
i’i [i. Ocnnos 1 ap. Co spemenr B. & Jiyritnnna tepMoxpmuucckne

TRl TPAAIENONHEME 1l IPOLONIKAIOTCA B HACTOSIBLEC BpeMil,

Bl{)pl:]'\-{ nocre MOCKOBCKGTO YRIBepCOTeTa Hay INnbiM HEHTDOM
xumun B Mocxee Ontia [lerporckas (uuiie TumMupsizesckas} cedn-
ckoxoastfivTBennas akajdemnd, 3acck paborann yeenwe byricpos-
crofl wkeas. Cpean unx dodbllas poas opikaiaedsnr . T T'ycrase-
 cony (1842—1908). To oxonuanny [ferepSyprekoro ysuBepcntera
L on padortan accuctentoMm ¥y A M. Dyracposa (1869—1873) n nocate
321UNTH MATHCTEPCKOH JINCCEPTAUNT CTAN npodeccopoy Mockoes-
CKOlY cosbckoxoagiicTpelnol akaiemun (1875}, rac ny Oslta BLINOA-
Fretia lokTopekas guccepranis <Opranuucckue COCRHHEHHA B HX
L OTHOLECHIN K T2 I0RAHBIM oMM anoviinas (1884),

HMceaenosanns I b Iycrascosa GblAn NOCBALICHHW  U3YYCHHMIO
 KaTasiTHuecKoro AeHCTBHA XJOPHAZ QMOMEHHS Ha RPeBpabIeHHS
OPranlugEkiX BeMELTR, BOALNIRe 3aCHYTH OPHHALNCHKAT €MY B CHH-
| TCTHYCCKHX HCCAIOBAHNAN ¢ NpHMelenueM peaxkuny Dpuaeis—
Kpaprea. '

flocae 1. T, I'vcrascona npodeccopom xuMmun B MockoBokol
dembcKoxn3sicTBOHNON akajemln Owa H. 9. Hembanos {1861
- 1938). 3aecw npoiodkany paborats M. H. KonosaJios 1 A. E. Hiun-
Gabun (1871w1944}

] Bo propoil nosorsne XIX B, NOJAYWKHIE ©BOE PazBHTHC Kazan-
‘ckas wkeaa xumnkos. Ilocae B, B, MapkoBuusosa cc Bo31aasna
A. M. 3aiiues.
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Asekecandp Muxafiaosux 3aguea (18411910} mo oxcmsamny  Kasancrore
yuusepcutera b 1862 r. oTnpaRuAcA & rpAMMILY AAs npofoaMeRus ofpasosaiidgs.
On patioran B aatopatopny I Koxefe s MapGypre w v A. Biopua 8 Tlapuwe n
cvopa vy T. Komde. B Kasaus sepryncs s 1863 r, rae noayund Ao/OREOCTE AO-
penpta. B IB70 r. ou 32IHTHA RORTOPCKYIO HBHCCEPTALNID, HOCBAHICHIHYIO BpeBpa-
IHeRHIO JKHPULIX KHCAOT B COOTBETCTBYIMIKE AAKGIOAT 1I HPCBPAHICHRI0 HOPMA/b-
HOro GYTHAGBOTC CRHDTA BO BTOPHYWLIE CHEpT.

HcenepoBanns A, M, 3afiueBa GBI DPOROMIKEHNEM H PasBHTHEM
ciHTe30B, ocymecrBiaeHAsx A, M, Dyraepossim. Ou paszpaGorald
oGHIHe METOXBl NOAYYeHHS CHHPTOB PasTHUHBIX KJA4CCOB, a TaxiKe
PACCMOTREN BONPOC O TOPHAKE APHCOSIHHEHNHS FaN0reHOBOAOPORHBIX
KHCHOT X HeUPENC/ABNHM COSHHMEeHuSM B X OoTweruaenna. A. M, 3ai-
UeB HCCAEAOBEA CHOCOGH HOJYYeHHE HellpeielbHLIX KHCAOT, OKCH-
KUCJHOT H JAKTOHOB, HMEIOWAX DOMLMIOE 3HaYEHEe B MHPOBOA H Mbl-
JOBAPEHROH TPOMBIIEHHOCTH,

B naGoparopun KaszsaHckoro ysuBepcureTa 5 AajbHeliieM HayH-
Bany cBol0 Hayuuyw aesrtenssocre E. E. Baruep!, C H. Pedop-
Martcksh (1860--1935), A, A, AasbBuuxui (1860—1920) » sunmnel-
wxe coperckne xuMurd A, E. ApBysos 1 ©. M, ®papuuxui, Joxrop-
cxas puccepranua & M, Guasnunxoro na temy «0O HEKOTOPHIX CBOH-
CTBaX TepHeHOB B HX B3aWMHBX oTHomenusax» (1881} caymnaa
OCHOBOR AJH DasBHTES xumMis tepresos, Mcoaegobauus ero fodee
I03AHETO BPEMENH NOCBRUIEHB Pas/HYHBIM BOTPOCAM HEOpraHuiue-
CKOH XMMHH.

Cpennt apyrux yueuntx, paborasuwinx 8 Kasanu, creayer Haszpath
Gpareen M, M, u K. M, 3akuensix, E. H. /Iiebapexroro, M. M. Kanon-
guxona (1854--1802) u A, S bBoropoackore (1870—1944). B svo
Ke BpeMs 3HAYHTCABHO OMHBHAACE HCCHeJOBATENLCKAS JeHTesb-
Hocth xumuxos Kuesckoro yangepcurera. B kouue 60-x rr. xadenpy
KiMHH 31ech 3anaa H, I Anexcees,

flerp Herposun Asescecs (1B40—1801) Gun yueninxos A A, Bocxpecenckoro,
Tlo oxonuanuy Herepbyprexore yuwpepenreta {Ho TPAIRIHKR Tex BpeMei} o
OTRPUBIACS 33 IPRHELY f B Teueske tpex ser pafortad s nabopatopunax A, Biopua
B Hapume uw 3. 3Bpacemeiepa s efineasdepre. [To sosspawenns 8 [erepBypr n
I862 v, o BCKORE BHOBhL MOAYURH 2ATPAHHUIVIO KOMANAHPOBEY H Iid 3TOT pal pa-
foTan B pasmnuusy  aabopatopusx, B uactinoetH y @, Bémeps s Pertumrense.
B 1863 r. Guta nasnaven momentom Khescroro yumsepentera, a 8 1868 r. — upos
eccopoM XHMHH.

Patorws I1. 1, AnexceeBa Obl/i NOCBSIUERE! B OCHOBIOM OPraHA-
yeckofl xuMun, B poxtopcxoi auecepranun «Moworpadus aszoco-
epuHepults {(1867) oH oHHCAA METOA BOCCTAHOBICHHS HHTpoGEH3014
8 2300eH30% B HPHCYTCTBHY UHHKOBOR HHAY B CHHPTOBOM pacTBOpeE,

U Eeop Eeoposun Bazrep {1849—1903) no oxomsanmy Kassnckoro yuusepen-
vera paboran 8 naGopartopun A, M. 3afinera, sarem 8 [levepbypre v A, M. Byr
aeposa v H. A, Menwyrrina, C 1882 r. — upodieccop Hoso Adexcapapuiickodh
cearcxoxosrficteeimio axazemun, a ¢ 1886 r. — DBapuascxkoro yuuBepcureta &
MoanTexHE4MeCKOTO HECTHTYTA. DMaBiiviM HATPaBAeHHOM HCCAcioBanu# 08I0 OKHC-
Aesne OPTUNHMECKUX COSAMHENHE, COHOpKaNIX kpatunie csaaw. On yoranonun
CTpoeliie RUSA TEPREUOE, AOKAIAR HX Hempesedsubill Xapantep, 4 Tawme onpie
JHA CTROSHHE o HyHeila — saxiefwel cocraBHOR 9acTH CKUDBIZapob {COCHORBIX).
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JERYET OTMETHTH IWUPOKYI0 HAYYHO-THTEPATYDPHYIO QeHTCIBIOCTI

. 11 Anexceera. Emy APHHAANEKUT HECKONBKO YHeOHBIX aocodui
110 opragudeckoft 1 aanATIICCKOR XM 1 Apyrie counnenus, (1
}nepesen Ha DYCCKIlE 3Bk Hexoropwle couuxenns I Yepapa i

Kannunuapo, ueM crnocobersonad pacipocTpanesHio B Poceur
anm "PECCHBHBIX HAYYHLIX HACH ¥ BpeacTaBieHIIE,
i Maseornbl Hayyubie Tpyasl 1O TEXHOJOIHE CBEKACCAXAPHOIO Npo
yaBoICTRA mpodeccopa Kuesckore yousepcentetra H. A, Bywre
(18421914}, _

MasecrgocTs HOMYMHAM  HCOASNOBAHHS  XHMHKA-OPraHHKE
A T1. Davrexosa (1846—1894), B zanpnefiuteM npodeccopa XaphKos
cKore yumsepcurera, a rakke ¥, I'. Bopmopa u C. I, Pedopuar
ckore. Cpeny yueHBIN-XiHMHRECOB XapbKOBCKOrG YHHBEDCHTETA cle
ayer wassath H. H. Bexerosa, saBezosasmero xadeapoli xnvum &
TeUCHIe TPIALATH JeT,

MHuroand Hukoaaesuu Bexeroa {1827--1911) no oxonusannn Kazancxoro ynu
BepenteTa {1849) pafioras » aafopatopuy H. H. 3ununa s Memuko-xnpyprisecros
axazesnn. B 1835 r. on nmepewes 8 Xaperosexnll yvwuseponter, rae ¢ 1859 1 aanmy
kadenpy xusun. {Tocae usbpaunn 8 Axalesnio unayx {i886) ou nmepeexan 5 [le
Teplypr.

Mepome weoregosannnt H., H., Bewerosa oruocstes 1 o8M2cTH  Opratuuecros
xuMia B XapbKobe ero gH1epecobany fRaBHEM 00pa3cM SOIpocH Heopraliueckol
AHMIN, UMCICUINE TCOPETHHCCKOE 3liavcHNe. B IoxTopcKol IHCCOpPTALHE HA TeM)
«Hecnegopanns nald SBIEHHAMHE BMTECHEHHR ONNHX SICMEHTOB Apyramuz {1865)
Ol OIHCEN CBON MHOPOUHCACHEBIE ODWTH TO BHMTECHCHHIO METalIOB 3 PacTBOpor
codell BOAGROROM, ¥ THME APYIHMH METALIaMY.

H. H. BekeTor yCTaHOBUA BOIMOMHOCTL BOCCTAHOBACHIIR BEKOTO-
PHEIX METaAJ0B 13 OKCHIAOE MeTaAAHYECKEM aAIOMITHEEM, UTO 11033Hee
JerIC B OCHOBY afomorepmii. B merepOyprexufl nepHofd ¢soefl ges-
TEALHOCTH OH BHNOJNHA HECKOJNLKO TEPMOXHMAYSCKHX HCCACLOBAE-
HUf, onpelednB Ter/oThl 06pa3cBaiysd MHOTHX HEOPraHudecKuX
coeaiHenit _

fIpemoaararenneKas AEATCABHOCTD 03KAMEHOBAJACh BBeLeHMEM
UM Kypca «Dusudecxas XuMua» {3a704re 10 o HIIHAABHOTO OTXeHE
Hus 3708 Hayxu). Baepene Kype dusndeckoll xaMuH Ol OpoOUITaH
B Xaptxose B 1BGS 1.

H. H. Bexeros mypoxoe nsgecred Xak OOIMECTHeHHBIH JeATeb.
O sbicTynal ¢ HAYUHO-TORYISPHBIMIT JCKUWIAMI, YHTAN XIMIIO Ha
Buicwuy meHckuX Kypcax. Yucnwramy Bexerosa Swouip A, 11, Das-
rexos, M. I1. Ocumos (Buocaesctsnn  npodeccop XaphKOBCKOTG
yaupepcurtera), ®. M. daasnuxuf, B, @. TuModees.

B HosopocenfickoM yuusepeutete, ocHoBannom 8 1865 r. #a Gase
Puuteaserckoro snues B Oxecce, npodeccopov XuMuH €O RPeMeH]I
ocHoBanng yuusepeurera 6ma H. H. Coxonos, opranuzopasmffl
szeck Xopoure obopyaosannyio sabopaTopnio. FUasHblM cOTRY HH-
koM n momounngkoym H, H, Coxonopa Oma A, A, Bepuro {1837—
1905) — socunransuk HerepGyprokeoro yausepcurera, xoTopbif cTail
npodeccopoy xuMuu ¢ 1871 ¢ Tlocae yxona H. H. Coxroaona kades-
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Py XMMHH HekoTOpOe Bpema 3amnmana B. B. Mapxosnrkoes, a 3aTem
oHa mepelsia k A. A Bepuro,

Yuennxamn g corpyannkamu H. H. Coxoaosa y A. A. Bepure
6wan B, M. Tlerpuen {Ilerpnawmsuan), srocseactsun upoteccop
TetHHueckod XHMHH yHuBepcuteTa (¢ 1879), a Takme BOCHHTAHHIK
Hosopoccenifickoro yuusepcurera IE I'. Meauxos (Meanxuwsnanm}.
B 1917 r. TL T, Meauxos ocuoran ToOnauccxkult yunsepenrter, QLuav
u3 ydednxon A, A. Bepuro u Il T'. Menuxosa HeoDXOAIMO Ra3BaTh
H. [. 3eannexoro. OcHopasy HanpaBiesdem NX ncelefoBauudt Guiia
opranyeckas XIMHS.

Hz sroro oB30pa 0YeBHIHO, UTO HAYYHO-HCCAEA0BATRALCKAR Jled-
TEJHHOCTH MHOIBX DYCCKHX YHYEHBIX O3HAMEHOBANACH XDYIMHBIME
orkppltuAMy. Cpeay HuX ObAM TeOPHA XHMHUECKOrO CTpOENHA
A. M. Byraeposa u nepuonuveckuit zaxon 1. M. Menaedacensa, oxa-
3azuine Goabioe BAMANNE HA DA3BHTHC MEPOBOR 11ayKH. YHEBEDCH-
TETCKE BepHOI PasBATIS XUMEH B POCCHE, Kak H B APYTIX CTPaHax
Ensponwi, oxazadcs niozoreopuwsiM. Hanfonemnfi nutepec aas pyc-
CKHX XNIMHKOB NIpeJCTaBAASKE OPrauuveckas XuMmus. Yuensie PoccHn
HeCaAe0BARY Pa3nuHble KJAACChl OpPraMl4ecKHyX CoeAuMeHnl, pas-
paboTalu Ba)uble METOXB NX CHETE3a, OTKPBLIM PR 3aKOIIOMEp-
HocTell 11 Npaswi, QUKCHPYIOILHX HanpasaeHHe U TeYeHHe Peakiiif,
AORYUUBIIX GOARIIOE 3UaYCHHC B AalbHcHHICM pPA3BHTHH HaYKH.
Buecte ¢ tem GOABLUINHCTBO PYCCKHX XHMHKQB 3TOro mepuoia,
BOTIpeKy TponarafiupoBasiieficst Toria I0KTPHEe «WICTOR HayKu»,
APHHSAAN HCAOCPeACTBEHHO yHacrTue B paszpaboTie BaXIIBX Ais pas-
BHTHA SKOHOMHKH CTpPaHbl HayUHO-TEXUHMECKAX Apobaem. B ocoben-
HoeTn GoAbiioe 3HAUEHME MOAYWILAH HCCASACBAHUA, CBA3aMuBe ¢
aoGuiuelt B nepepaboTkolt HedTH, HCHOAb30BAHIEM He(TENPOAYKTOB,
a Takwe B o0JaCTH METAANVPrHY, JHePreTiK: W APYrHY oTpacief
HPOMBLILIEHHOCTH # CethCKOrG X03nlicTBa.

IFAABA XXl
PARMOAKTMBHOCTE M CTPOEHME ATOMA

OTKPLITHS B CEMACTH MMHIMHM
B KCHUE XIX CTCRETHS

Konreu XiX B. 03naMeHOBAJICA KPYIHLIMYE IKCHEDHMEHTAALHLIMH
OFKPHITHAMI B ODAacTH (PHafKH, OKA33BHEINMYE OrpoOMEOC BAHIHNE
Ha BCe Jdadpnrefiniee paspuTHe Hayku, Iipw sToM ocolyio pods
CHIFDaJA0 OTEPBITHE peHTreHOBCKNX Ayued (1895), paanoarrupHocTi
(1896}, a Taxse yCcTaHOBAEHME Maccw [ JIeMeHTAapHOrO 3apsia
AEKTPOHA.

Eme M. ®apaiefi 1 ero coBpeMeHHMKN RPOSBISAN HETepec K
ABRJCHHAM NPOXOIKICHHA 3JeKTpHUecTRa Hepe3d rasb., B cepeinue
XIX B, piag pCCIeZ0BAHUS 2THX 9BJeHWl NPHMEHSIN 3amasiHbe
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Broxnguune TPySKn, NanoAHesuble Pa3peKeHHbIM Ta30M (8 KORUb
MX MOHTHPOBaAINCH 3AekTposas). B 1809 r. Hemeuxru#t dusm
10, fLmorxkep {(1801-—1868) yrranoRwd, UTO HPND A0CTATOUHO Clib
HOM PaspeXenull B Tpylike H NPUAOKEHUI K »IEKTPOAAM BRICOKONC
BanpsKelus ra3 Hayinaer cBetdrscs. Cperao-roaviice creyenms
pacnpocTpauderca or kareia k awoay. E. Fompamvedin (1850
1930} npenrjoimusn na3sath BO3HMKAWOLEE CBOUCIIE KATOIHBIME
ayuamu (1876}, Tpu roxa cnyern B, Kpyke, paGorasmn#t ¢ Goan
UWIHMNE PaspexennsMil raza, ofpapymus, UTo B 9TIY VCACBHAX CBe
ucije rasa npexpamlaerca, HO CTeKJAo TpylRn  QagpecuHpyel
acnencBaThiM cseToM. B. Kpyke npumen x ooy, uto Quioopec:
HOHUNHA CTEKAZ BLI3BIBATCA HEBMIMMBIMHM KaTolNBMH JyuaMy,
HAOKA3a4, YTO 3TN AYYI PACHPOCTPAHIIOTCH RPAMOANHENo oT Kato-
Aa K auoay.

B 1895 r. dpanuyscxknit dnsux JKan Ieppen (1870—1942) yera-
HOBILE, YTo KATOXNBIC AYUH OTKAOHAIGTCA B MarinuTiioM IOJC OT HpH-
MOJIHHETHOrG BYTR 1l COCTORT U3 OTPHUATENBHO 3aPAKENHBIN HACTHLL

B rom e 1895 r., y3yuag CBOHCTBA KaTOIHBIX Ayueff, HeMonxnil
¢nsex  Buawvreanm Konpai Peurren  (1845—1923) ofnapysun
HOBBIY BN N3AydeHnd, HaizBannell um X-aynavi. Ecan Ooabmvic
HEAYKLHOHAYI KaTyuKy paspsantutbh wepes tpylGxy Kpyxca naw
Apyroft noieluedt npudop 1 npn 3TOM TPYBKY NOMECTHTL B RJAGTHO
fipdteraomnil QyTIAAP N3 TOHKGIO HepHOro KaproHa, To MOMHG
nafaw1aTe, 49Te Haxeanunifcs nolansecty  Quoopecudpyounith
3KpaH (HOKPHTHIl RAATHHOCHHEPOANCTHM OapHeM) HaunnaeT CBe-
THTHCS B revuofl komuate. B, Pentred namied, 410 X-AyUH NpPOX0IAT
40pe3 MHOTHE Martepiadnl, HenpospauNme Adst ofMuNOrO CBera,
HanpAMep TKANH OPranisMa, MCKAOYas KOCTH, ¥ Bh3mBaoT diioo-
PECLEHUNIO DA3ANYHBIN BElECTB, TaKHX, KAaK CTCKI0, MHHEpaIH
# 1. 4 On obuapykin, uro X-AyWi B OTHIUHE OT KATOAUBIX He OTKJ0-
HAICTCA OT CBOEro RYTH B Maruurdom noae. Onn ofpazyeres B TOM
mecte TpyBxn Kpykea, Ha xOTopoe NMazaior xatToimbie Jayun (aHTti-
KaTo). Yiie uepes HECKOIbKO HeleNs Hocje OTKpuITHA X-ayuef,
Ha3BAHBLIX BCKODC PENTrCHOBCUKAMN, ONN MAWAH ApHMenenle 3
MELIUHHCKOA ApaKtiKe,

O npupoie perrregoBokux Jayucl Bemich cnopu, Hexotopie
$hu3nK noksaradil, 4TO OHM IIPCICTABARINT COBOR NOTOK MATEPIAb-
HBIX HaCTHI, APYrue ca¥TaJH, MTO 07l aHadorHaHnl dyvay o0LEoTD
ceera. Jhwn 8 1913 r. Maxe Jlays {1879—1960), Baavrep @pnapix
(1883—1968) u llayas Kannpuur (1883—1935) oGuapyxnan an-
dpaxuino sTHX _Ayuell OpH NPOXOMICMNN uepe3d KpucTaddn. Oun
MOATBEPANAI TEM CaMBIM TOUKY 3PEHUR O TOM, UTO POHTTEHOBCKHE
JAyun npeacTasdsfior cofofi KOPOTKOBOAHOBHE CBRTOBHe JyuH, D10
OTKPHITIIE JIQFRC B OCHOBY pentrenorpadun {(1aysrpaMvisl).

Cootitenne B. Penrrena ol orkpwrun X-dyuelt arinposano
28 nexabps 1895 v, A 20 supaps 1896 r. marematux Anpn [lvanxape
(1854—1912) r cBOem BHCTYIVIEH Ha 3acezamint [Tapuwsckolt axka-

eMHH HAYK BbICKa3a/jd MHelHe, 470 PeHTreHOBCKNE YWl CRAZaAHH C
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duoopecetiiel CTEKAa B TOM MecTe KpyxcoBoidl 1pyOku, xyaa
TIOTAAAI0T KATOINBIE JAYUH, H UTO RN §ix H0AydeHns He HYXHO HHKE
KCH KPYKCOBOH TPyDWH, 2 JOCTATOUHO MMeTh JIMIL CHABIC GI0pes:
IMPYIOIEe BeHIECTRO.

Mpucyrerrosaniryil Ha 310M 3aceaanuyn Aupy HBexxepens (1852—
1908} — wnoromerserHb U3HK — pellii BPOBCPHTL RPeantodo
wesue A. IMyauxape n nceiezosates (PAIOOPECHERUNIO HCKOTOPHIX
MaTepHaJoR 3 Koadekuun erc otua. Jdas onwiros A, Dexxepean
BHOpAN CHALHG DIICOpPCCUIpYIONIce BEUIECTBO - ABOANON cyibdat
ypaHuaa. Yxe 24 despaas 1836 r. ou cvor coobiurs fTapumkerofi
axaZeMmHll, 4TO 3TOT MUHEP Ak nocse o0AVUCHITH Ha COMNIIE 1aeT HIdY-
qyeHHe, AchcrByomiee Ha (OTONAACTHHKY, 3IaBEPHYTYIC B HeDHYI
He[POHHUACMYID 4% ¢BeTa Oymary. OIHaKO yXe Uepes HeCKOAbKO
JiHeH, caydailHo nPOSIBIB WASCTUHKY C HONOKeHH M cBepxy o6paslom
COMY ypauiia, kotopas bulia 3asepuyTa B uepiyio Symary i He Bog-
Beprajgack o0AyucHHIO Ha coaude, A. Dexxepens ¢ yauBieruem
olHapy»Rua Ha ueff yepHOe NATHC, COOTBETCTBYIOUiEe N0 KOHTYPY
JIeKABIHEMY Ha Hell 00pa3Uy MUHHCEPaAAS.

Takum 06pa30oM, CTaf0 OUEBHAHBIM, 9T0 YPaHOBAas CORL ICRYC
Kaqa Ges npeaRapiTe/bHOre 0GRYUCHHT KAKHE TO HeBHIRMME AYUH.
Lansrefitge onuTel BPUBEAH K BHIBOLY, YTO U APYLHE COME ypaHa
06/4aA210T TAaKHMH Xe cBoficTBaMi. 2 mapta 1896 r. A, Bexxepeds
OTMETIEA, IT0 0OHAPYMCHHOE ABJCHIE «He MOMeY OBTh UPIITICAHO
HAIAYYERIIO BUHIMMOrCo CBera, JefcTBylniero nyrem (JaicopecueH-
ptsty. OH oGHAPYAULE TRIGKE, UTO HEBNIMOE YPaHOBOE n3JydeHue,
f10400H0 PEHTICHOBCKIM AYUaM, PaspsKkaeT 3NeKTPOCKOR BCAeACTBHE
HOHH3AUHH BO3YyXa.

K rxonny XIX B. OTHOCHTCH M OTKPLITHE 3iextpona. Miesm puck
PETHOH CTPYKTYDPHl 3JAEKTPIIMECTBA BHITEKAeT W2 M3BECTHHIX 3aKOHOB
3AEeKTPOMII3a, OTEPHTRX M. Papageem 3 1834 r. Opuaxo JAsuh B
1874 r. aurauiexni yuenntt [k, Cropefi (1826—1911) Buckazaa
nieo, HTO 3JCKTPHYECTBO COCTOHT H3 OTHSALHLIX DICMCHTAPHBLS
33pagoB, CBAAHNLIX ¢ aroMami. B 1891 r. on mpeamokna aas sfe
MEHTAPHOrO 3aPAJa SACKTPHUECTBA HAZBAHNE «2A¢KTPOH», Bripouewm,
noachubie Ke Wiel BOICKa3uBaanch B 80-x re. XIX B, 1 2pyramu yie-
uelMH, B tacrsoerd I UeanvroasueM. Onpefedenie Begddunbt 9ife-
MeHTapHOr0 3apsja SAeKTPOHA H ero MacChi HepasprBHO CBA3AHO
¢ H3y4YeHIEM KaTOAHLIX aydefl. TIORBITKA Tagoro onpesenesus Guiiy
BPEeXNPIHATE. ROUTH OJZHOBPEMEHHO MHOrMMH yueHmMu, B 1897 r
Hemeurndt usuk 2. Buxepr (1861-—1928) npumen x sbiBoldy, uto
KATONHLE AYUH BPeleTaBisior colofi NOTOK OTPUHHATEIbHO 3aps-
KEHHBX Y&CTHH, HIH «3JeKTPINMECKHX aTOMOB», OTJAHURIHXCH OF
ODBIYRBIX ATOMOB 3HAYNTEIRHO MeHBIIHME pasmepamil. Mx wmacca,
1o Buxepry, cocrasasner ot e A0 Yaeo Macch avoma BORGpOJA.
Japsa Hx HepIMeleH,

Hecxoavxko nozxiiee, 8 tom e 1897 ¢, Huc [x. Tomcon (1856—
1940) wamwes oTHowiende e/m (3apaia K Macce 3JeKTpola}, xoro-
poe oxasanoch owHGOUHBIM, KAK ¥ ONpedesielid IPYTHX HCCAel0Ba:
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each, Jlume B Hauajde texywlero croderus (190%9) P. Muanuxen
1868—1953) B CHIA nosysul METOAOM OCEAIONIMX 32aPSDKEHHBIX
anesex Macia 3Havende 3apAia 3JeKTpona, pasxoe 4,65.1071¢
.cr.ef. Macca anexTpora oKazasach paBuofi /gy Maces atoMma
HOBINE

HCCHEBROBAHHME PARMOAKTHBHOCTH MAPHEA H NLEPOM KIOPH

Ortxpuitoe A. DexxepefieM ypaHOBOe H3AyueHlle 1l €70 3arajod-

e coficTsa MIPHBECKJH NPUCTANLEOE BHHMAKNE MHOTHX, fNaB-

m 06pasoy MOJORHK, YUEHBIX, HauaBlinx yxe B 1807 r. coorser-

TRYIOIHe HecheloBadua, Cpefn HHUX ADeXae BCETO HAA0 HA3BATH
M. Crroposekyw-Kwopn ! u [Teepa Kiopn 2

b B nouckax Tembl LS AOKTOPCKOH XHCCEPTALINlE OHA 3anHTEpe-
0BaJach YPANOBHIM HadyuenyeM u ¢ 1897 r. npueTynnna ¥ #X Hecle-
opanno. Hepsosavaasso M. CraoaoBckas nocrasuiaa nepep coboft
OrpanHuCHEYI0 3alady —— OHpeledeHHe HUTEHCHREOCTH M3JAYUCHHS,
HCHYCRaeMoro pasiinupbiMy  musepaiami. OHa yeTanoBHaa, 4710
Ay Bexrepeds 2al0T, NOMEMO YDAHOBBIX codell, Takme # C0aH
Topua s, Bexope s uconenosanns M. Cxiojosckoll BxAIOYHNCH H
It Kopu.

B 1898 r. cynpyramn Kiopu fwlac ofnapymeHo, UTG HEKOTOPHE
ypanoBsle MlIHepadsi, ocobeHio cMoiauas ofmanxa u3 Doremuy,
AA10T 3HaUUTENRLIe 0odee HUYCHCHBROE J3AYUENHe CPABHITEABHO ¢
ofeianbiMi coAsMy ypada, OHn Opeinofosudy, 470 B TAKHX MuHe-
paiax CORePAATCH IPUMECH OUeHb axKTHBHOro ajeMenta, Heftcrsu-
TEALHO, B PE3yAbTaTe XHMHUCCKOIO AHATN3Z CMOIANOH oOMaHKH
6bito ofHapyXeHo HNPUCYTCTBHE B HEM BECH3BECTHOG MeTakia,
coceia BHCMYTa B HCPUOALNCCKON clieTeMe, KoTophlil cynpyrs Kiopu
RpeAtoMIIN Ha3BaTh HOJoHHeM. B cooGienI 66 TOM OTKDEITIIH
Mapixkekoft axaiemus saepBble QUIYPUPYET TePMHI «PaXHOAKTIB-
OCTH» AA7 0003HAUCHEA H3JIYUeHN.

KomuvecTBo BLICOKGAXTHBHOH NPHMeCH B CMOJISHOR ofManxe

' Mapus Cracdosckas- Kiopn (1867—1934} posnsnace 3 Bapmuse o ceMbe yuu-
teasn. Tlo oxonyanuy FHALHAZHI, 1e HMEN BOIMOMHOCTH ROAYUHTL BuCilee 06paso-
Banue ua poande, ona ornpasnaacs B Plapux, rae s 1891 r. nocrynnna » yurBep
turer. C 1893 r. paGuvaaz upenaparopom 2 nadoparopnu | abpusns JlunnMana
{1845--1921) B rouraxre ¢ MoACAEM dizdkoM [T Kwopy o BLITORHIAR BCCACLOBR-
HHE MEATHHTHBIX CBOCTE cTaaelh. B 1895 r. ona sumaa samym 3a [1 Kopy.

~ % fTeep Kropu (1856-1906) — cwnt Bpaus » TlapHiKe, ROJYYHA Xopoules Ro-
samiee obpasopanpe. Yaxe B I18-ACTHOM BO3DUCTC CTAN AHEEHHEATOM (I3NKH, 8 C
1878 r. nadad HPENOIABATEALCRYIO AenTeawnocTe, ORnospeMenno BMecte ¢ GpaTom
#AURH HIYUATH KPHCTARFHUCCKOR cocToaupe. BpaTes Kxopn oTHPHAR NLe302TeKTRIE
YECKHE STRJICHHA H BWDOAILHE BAKNIHE HCCACHOBAHHS O JAKOHAN CHMMETPHE KPHC
raanos, JowTopexss nucceprasns (1885} Gpna pocnsmeda HCCACROBANNRAM Mar
duTrEx cpoficte Ten. C 1888 r. saWsdcs  HCCHEZOBANMAMH  PAAROIKTHBIOCTIL
C 1904 r. — npodeccop Gusuxy Flapixcexoro yousepcwrera. EMy npuiagsemxat
BAMUME OTKPLTHS, B gactThootH OGNapyMeRue CaMONPOHIBGMBLHOTO RuAEAeHHS
rernnoTe consuu paiua. B 1903 r. pmecre ¢ menofi M. Craonosckol-Kwopn craa
saypearon HofedenckoR npemun. Tparsgecku noruf 19 anpens 1906 r.

N * PcaapncuMo 2707 DaxT Gbull YCTABOBICH {'{( imunrom » Fepmanuy.
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Mapus Craodoscran-Kopu (1867—1934) Mvep Kropu (1859—1906)

OKas3aJocChb BeCbMma HEﬁOJIb].UI[M, H HcedeaoBaredn HCHOBITBIBAJH
HYIK1Y B NpHOOGPETeHHH MHHepaJa, CTOHMOCThL KOTOPOro Obljla BHICO-
Koil. He nmest cpeacTs Ha NOKYNKY CMOJAHON oOMaHKH, OHH, K
c4acTeio, A006uiHCch OecnyaTHOro noJyvyeHnda M3 bBoremuu ocrtatkos
or nepepaGorkn MHHepata. B pesyiabrare upesBniuafino Kponoriu-
BOr0 M MOJHOro aHajiu3a GOJbIINX KOJHUYECTB TAKHX OCTATKOB OHH
yKe B KoHue 1898 r. moayuuau HecOMHeHHble YKasaHHs o CyLlecT-
BOBaHHH ellle 0OJHOr0 BHICOKOAKTHBHOTO 9/eMeHTa — aHaJjora Oapus.
STOT HOBHIT 3/1eMEHT OHH MpeLI0KH/IAN HasBath paauem (radius —
ayy, 2at.). 3. Jlemapcee npu HecaefoBaHui cnekrpa ¢pakiiu, corep-
Jkamed cyabdarsl 6Gapus W paans, oOHAPYHHJA HOBYIO XapaKTepHYIO
JTHHHIO pafus.

Ilepen Il. u M. Kiopu Bo3HuK/Ja 3ajaua BbIASJACHHA XOTA Obi
HEGGJTBU.[HK KOJIHUECTB coJiel NOJIOHHA H paina ¢ H2abio onpeacae-
HHA HX aTOMHBIX Macc. Dta pabora okasajach KpailHe Tsaxesod 1
BeJ1aCh B HCKJIOYHTEIbHO HeOJaronpHATHHX YCAOBHAX B 3a0pOLIeH-
HOM capae, B KOTOpPOM 3HMOIl TemrnepaTtypa aoxoaniaa ao 6°, jpetom
JKe BO BpeMs [0:KAs Kpblia capas nporekada. M. CkuaoaoBckas-
Kiopu Bcnomunana BnocaecTBiu: « MHe npuxoanaock o6pabaTuiBaTh
B JeHb a0 20 Kr nepBUYHOrO MaTepHana, H B pesyibTaTe Bech capait
Obl1 3acTaBjeH OOJNLLWIHMH XHMHYECKHMH COCYAaMH C ocajKaMu i
pacTBOpaMH; H3HYPHTEJBHBIH TPy MEPEHOCHTb MELIKH, COCYIH,
nepeJHBaTh PAacTBOPbl H3 OXHOrO COCYAa B JAPYroil, Mo HECKOJAbKY
YacoB MOAPAL MEHaTh KHOSULYIO XHAKOCTb (MeJe3HLIM MKBOPHEM
JUIHHOM mouTH B MOfi poet) B uyryHHom Tasy» . B taxkux ycaosusax
pabora cynpyros Kiopu npogonxanacs ¢ 1898 no 1902 r.

! Kiopu E. Mapus Kiopu. Atomusaar. M., 1968, c. 155.
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B 1902 1. B pacuopAXeNHR HCCAeA0BATEIEH ORAZRNCH HEKOHCN
0.1 r paxncBofl costH, W aroMuas Macca pajxuf OKa3ajlach paBHofl
225, M, Cxacionckan Kiopn NpesfioAnia NOMECTUTh HOBHI MeTanl
B RepHoquuuckoll cHCTeMe B rpYNLe IEeAouHcleMelLHBX MUTaRJ0BR
anae Bapnsn. OTRPHITIEM NOJOHMS 1 PaJild 3aBepiiuicad BaHMH
stan paGors cynpyroB Kiopn, Koneuso, X ncciieioBasng e orpa-
HNYNBAANCL JUb TREHKCIBMI # I'POMO3IKIAMY OHepaudsmM) Sblge-
JICHHA M3 OCTATKOB CMOARH0NH 00MaHK) HOBRIX 3aeMEHTOR, OHH 1HTe-
pecoBajueh Opnpoioit I APMUNHEAMI PalNOXKTHBHOIO H3JYUEHNSR,
B 3ToM oTHOMmeHIM Ha NePBHIX IOPEX NPHXOAMACCH, O1NEK0, JOBOJ-
CTROBGTLCA AMHiL ruynortezasMi. Yz panuux coolpamceniil, pecka-
samiax M, Crnoaosoxoli-Kiopn, saciyiuBaet YEOMHHAHNS TTOJO-
MEHHe, UTC PATHORKTHBHOCTh €CTL CROACTEO MaTepun. B aaanneiiutem
(1802) avo nonomenne OLAC YTOUHEHO X pacliipeHo. Memay TeM
HCGTCIOBEANMA DaIHOAKTHBHOCTH RPOBOAWIN I APYVIie yuenble B
pasaniy crpauax. B Kunaze 3. Pesepdopa B 1889 r. odnapywd
HEOIHOPOAHGUTh DAINOAKTUBIOTO N3Ay4eHnd ypauna, Jlerko norgo-
HIACMYIQ 43CTh MIAYUCHIS OH HRIBUM a-JAyUzMH, MeUTe NOraslac-
MY — B-aydamy. OIHAKo TAaBHBIM UEHTDOM HCCAeloBanifl Ha
pyGeme XIX it Texyuiero ¢ToAeTH BPOI0AKala 0CTaBaThed dafopa-
topis cynpyroa Kiopy. O1nu 02 Hemuornx 300poBoaplbIN COTPYAHI-
ko Kiopu - A, [leGnepn (1874—1949}, uayuan cocras cuonsnioil
obyaugy, obdapy:una 3 1899 1. eile oann HoBbIA painoakTHRHLIR
BAEMENT, Hadsanuw i aktunnem. B 316 e Bpems 6n10 yeTaHosieHC
OTKIOHEeRNE Avield DUkkepeds B maruutHoM noje. Haxowneu, Guiap
OTKpHITH y-JYUH H ROAyueHn TakKe HCPRbe JaHHLe O ICACTBHR
PASNOBKTUBHLIY H3AYYEN B Na OprasnaM, ykasasiwue na Soapuyic
ofacEnCTh prioTH ¢ PaiHOAKTHBEEIMI BeULeCTRAMY,

B 1903 r. M. Cxnojoperas-Kiopy yeneuiso samuruaa I0KTop
ckylo  anceeprauwuio  «Mconerosanne paiHOakTHBHLIX  BeUieCTB»
B nuft Owian noipofiio omicakbi CBOHCTSA PajiOaKTHBHLIN Halyye
EHi, B UaCTHOCTH #X OTHOISCHHC K MardnTHoMy noate, Ona npoaokt
MANE JICCACIOBATEALCKYIO ) APENOIABaTCALCKYI0 paboTy, B anpes
1809 r. norn6 [ Kwpu, 1 M. Kiopn 3ausna ero mecto npodeccop:
énaikn B Tlapnnicxkom yansepentere. Ona Gnlaa 1epBOH el
BOll — RpoheccopoM yHNBePoiITeTa, 34ech OHA BilepBble CTada YIiTaTl
cneusiantepif kype «Paznocaxrusnoete». Haxodeu, sacnyra M. Cuiio
jgoscroi-Kiopy moayunan wrpoxoe npuananiue. Bexope wa npaei
TeJALCTBEHHBE # oDMlecTReHNbIE cpedctna ObliH COZMBHBL KPYNHBEL
HayuHble yypemieHus N0 HCCACILOBAHNO  DAAUOAKTNBHOCTH —
Paznesutst mucrutyT 8 Ilapiske g Mueratyt 1o naydesiio paftuo
aktnsioctH B Bapuiase. Haunmiasn ¢ 1910 r. M. Kiops BosraaBud.
BeCKOAbKO fadopaTopiii, B KOTOPHIX 04 ee PYKOBOACTBOM 1101y
2RAN ROITOTOBKY MHOFIIE MOJACGABIE HCCMEAGBATEN PaAIIORKTHBHOCT,
pasnplx ¢tpan. B uucae yuednxoB Gwisa jous Hpen n ce myr
®peaepir Koaio-Kopn {(Bnocselctsin oauH u3 Kpynnefmux ¢
3NROB).

Jacnayrn M. Kiopn 1 ee cynpyra I1 Kiopn Suisin oTMeuensl MHC
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PUMH VUEHBIMH oTanunaMy i Harpagamu. M. Kwopy — aBaxkam nay-
peat Hodexcrcroft npemun. B 1907 r. oua Omsta uabpana uitenou-
xoppecnonaentom Ilereplyprexoft akazemun uayk, a B 1926 1.
CTadd HOYETHEIM YHAEHOMW Axa%emm nayk CCCP,

PARLHOAKTHEHLIE TIPEBPALLEHMS

B 1899 r. 3. Pesepdopa p KaHane, oTpuBnfl - # 8-ayuy,
Nayah BCcJAeiCBAHMS DELNOAKTHUBHOCTH Topus. B npouecce stix
pabor cotpyanuk 2. Pescpdopra — P. Oysuc  ({1870—1940)
YCTAHOBHI, UTC Ha PAAHOAKTHBHOCTL COJIel TOPHA CHJABHOE BARSHHE
OKa3BIBAT NOTOKH BO3JYXE, OUYEBHAHO NepeHOCHBLUME YacTHuH
painoakTisHey poects. B tom ae 1899 r cynpyrn Kwopu obna-
DYHKINAM, 4TO Bee fIpeiMeThd, HaXo uBUlneCA HeKOTopoe ppeMa noban-
30CTH OT IIpenapaToB palusd, CTAHOBATCH DaAHOAKTHBEBIMH, 3710
apaenne OLlA0 Na3BAHO HNAYINPOBANHOH paRHOaKTHBHOCTHIO, TaKas
paTHOEGKTHEHOCTE ObicTpo yOLIBaeT 1 uepe3 CYTHM CTAHORNTCH
nezaMeTRON.

B 1800 r. 3. Peaepdopi OTEPHII, Y4TO COLAMHOHMSI TOPHA lienpe~
PHIBIO BLLISANIOT PAJMOAKTHBHEIN ras, HasBannsift um sMananues
topius. Ox HALUEN, 4T0 CKOPGCTh YMENbLUEHN S PARHOaKTHBHOCTH 3Ma-
HaUNH ROTUHHACTCH DKCAOHEHUNAALHOMY 3aK0MY!

o fgot

rae [ - &XTHBHOCTH, COOTBETCTBYIOHIAR MOMEHTY BpemeHn f, Jo —
Havanibliag aKTHBNOCTD 1 A — KOHCTAWTA, JTOT 3aKOH OKa3adcs
NPHMCHAMBIM H K IPYIHM CAYYasAM DPajiiOakTHBHOIO DACHais.

Bexope nevenxnft dsng @. 3. Hopu (1840—1916) oluapyxun,
YTO CoAH paixd, NoRobno TopHI, CHOCOOHH BMISIATE IMaHAUHIO
padus, ¢BOACTRA KOTOPOR OTANNAKOTCR OT 3MAHAUNH TOPHS, B uacT-
HOCTH 110TePst €8 aKTHBHOCTH NPOHCXOANT Meldensee, Bexope Oulaa
OTKpLIT2 ¥ 3Mapaiusa akTunua. B 1900 r. B, Kpyxe meigeaun wuz
¥PAHOBHX cOeAMHEeHMI XMMHYCCKHM TNYTEM 3JeMeHT (pajiodie-
MEHT — HPOAYKT PalnCaKTHBHOIO Pachaia), HA3BaHHME «ypaK-X»,
[ipn crexTpOCKONuMEecKOM HCCARINOBAHHH 3TOIO 3JeMEHTa, OaHaKo,
Be yRaJoch oOHADYRKHTL ROBRIX JAHRAM,

B navane rexyiuero cToMeTHA SO CHEAZHO eUIE HECKOABKO
noRebHLIN OTKPLTHA paxnossemenror, B 1902 r. 3, Pesepdopa’
®. Conansn? yCTaHOBHAN, 4TO 3MAHAUHS TOPHS HE BCTYNAET BO B3au-

Vo Iprecr Peaepehopd [1871—1937) - ypowency Hobsoft Sexansmt o oxou-
4l YHIBEPCRTETA OB HeKOoTopoe BpeMA paforad B KemGpumxe y Ouw. da, Tom
coua, € {897 no 1907 r. 6un npodeccopom yuuBepcntera B Moupease (Kanana),
satem zaufn Kabeapy drauxs 8 Mawvecrepe {Auraus), a ¢ 1919 r. cTan aupex-
ropom Kanmengmwesckoft maboparopun B KemBpuiome, oCnoBan KpyouYio mKoAy
GU3BEOR, B NHCe ero yyeHnxos - Jix, Ysasux, ', Moaas, H. Bop, T. Tefirep,
. A1, Kamuna, 0. B. Xaputon u ap.

? ppedepux Coddu (1BTT--1956) « wpynuolt pasvoxumux. [To oxoiusanamn
Oxchopacrore yunsepenteta pafioran v D, Pezepdopra s Kausge, a ¢ 1903 no
{904 r. — y B. Pamszan. Bu1 5 jassiueiibed npodeccopoM pala aHTABICKHX Viis-
BCPCHTETOB,
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oAelicTBHE Narke C BechMa ak-
HBHBIMH BElLleCTBAMH M Mpea-
Tapasier coboii HHepTHBIN ras.
BIJIO TIOKAa3aHO TakKiKe, UTO pa-
HOAKTHBHBIA pacnajg TopHA Npo-
CXOJHT B HECKOJIBKO CTaauii.
Bge TH OIKpBHITHS BBI3BaJN
€CTECTBCHHYIO NoTpe6HOCTL B H3-
YEeHHH B3aHMHOH CBSI3H MeKay
NPOAYKTaMH paaHOaKTHBHBIX
npespalleHnit ypasia, paaud, To-
pua u aktuHHs. Yike B 1903 r.
. Peszepdopa u ®. Compnn cue-
JlaJI|n pAd BaKHbBIX BBIBOL0OB. Bhl-
JI0 T0Kas3aHo, 4TO CYyULlecTBYer
TECHAsl CBA3L MEXKIY HHAYLHPO-
BAHHOIl aKTHBHOCTLIO H 35MaHa-
UMMM paaus ¥ Topusi. B peayinb-
. TATE YCTAHOBJIEHHS OTKJOHECHHS
- g-Jyuyelf B MarHHTHOM IoJie B
MPOTHBOMOJOKHOM HaNpaBJeHHH
1o oTHoweHHIo K B-ayuam 3. Pesepdopa u @. Coanu noayuuan Ho
Bble MOJATBEpPXKIEHHS, UTO NPOAVKTE paAHOaKTHBHOrO pacnana npej
cTaBjsAl0T coboit MaTepHasbHble 00pa3oBaHud.
i Boniia BricKazaHa TeopHs, YTO pPaJHOAKTHBHBLIE 3JEeMEHTH Haxo
AATCH B COCTOSIHHH TNOCTOSIHHBIX INpeBpallleHuil, CONpoBOXKIaeMbl:
BhLIICTeHUAMH pajiHOaKTUBHBIX H3ayyeHuil. Paanit, Henyckas o-J1y4n
. IpeBpallaeTcs B 3MaHallHIO PAajus, HO H OHA C BblAeJeHHeM a-lydel
| pacnajaeTcs, Npespaulasch B HOBBI 3JCMEHT. Hmenno ator 1Bep
| ABli JCMEHT i 0CAXKAACTCA HA PASJHUHLIX IPEAMETAX, HAXOAALIXC:
| B KOHTaKTe ¢ 3MaHalueil, YTo H CJAYHHT NPHUNHON HHAYIHPOBAHHO!
| paaHoOaKTHBHOCTH.
b D. Pesepdopa u ¢. Coanu onpelenuin HadaJbHble CTaiHH pac
najaa ypana, paausa u topud. OfHOBpeMeHHO OHH BhICKa3a/l YTBEPK
JeHHe, 4To paﬂ,ui«’; = OJAHH N3 HPOMC}KY‘!‘D‘-IHI:IX [IPOAYKTOB palnc
AKTHBHLIX NpeBpauleHuit ypana u ropus. B rom ke 1903 r. B. Pamaa
n ®. Coman CneKTPOCKONHYECKH HCCJAeN0BAJH 3MaHaluio pajus
Ha6nionas namMenenue crnexrTpa Bo BpeMeHH, OHH 00HaPYKHIH 4Yepe
HECKOJbKO JAHeH HajJH4YHe B CNEKTPe JHHHH TeJHfA, KOTOPbll He MC
ObiTh BBeZeH B TPyOKy BMmecTe ¢ 3MaHanued. Bosuukiao mpeanosc
K&Hue, 4To renuit obpasoBajicsa H3 3MaHaluH paaud, H OHO ObLIO
HECOMHEHHOCTBIO JI0KAa3aHO Yepe3 HecKoJbKO AHel. Ilyrem Tutaresnt
HbIX onbiToB . Pesepdopny yaanock A0Ka3aTb, YTO a-Ay4yH npel
CTaBAAIOT CcOOOI He YTO HHOE, KaK HOHH3HPOBaHHBI reauil. UYe
Ooablle a-H3aydeHHa oOpasyercsi B peayiabTaTe palHOaKTHBHOI
pacnajna, Tem Oouabiue reauss obGHapyxuBaercss B s3maHauuu. Te
caMbIM OBLLIO HEONPOBEPHMHUMO J0OKA3aHO, YTO MPH PajHOAKTHBHO
pacnale NPOHCXOAST aTOMHbIE NpeBpalleHns. TOT BaxKHelwuii pat
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noJYy4YHJ Goablioe 3HavyeHne B xuMun. B TeueHne MHOrHX BEKOB CHH-
TaJoCh HENpeoXHOH HCTHHOH NOJOMeHHe O BeYHOCTH M HEeH3MEeH-
HocTH atomoB. W Bor OGHE]))?H(IIJ’IUCI:, 4yTO HEKOTOpble THHETbIC
3JEMEHThI NOCTOAHHO CaMOIpPOH3BOJBHO pacnanaloTcs, 05]333}'}1
HOBbIE 3JEMEHTBbI, KOTOpble B CBOIO OYepedb AaloT ONfiThb HOBble 3J/e-
mMeHTbl. Mcxo/Hble pajlHOaKTHBHBIE 3JeMeHTHl (ypaH, TOpPHil H aKTi-
Hliﬁ) OKa3LIBAKOTCH pPoa0OHa4YaJbHHKaMH KakK Obl ceMelicTB 3J1eMeH-
TOB, CBf3aHHBIX MexX1y co60fi yzamun poiacrBa. KoHeYHBLIM uyjeHOM
pacnajia B 3THX ceMeicTBax oKasaJcd CBHHEIL H]Z)O,H.O.T[)KHTEJ!]JHOCTb
HMH3HH OTACJAbHBLIX YJE€HOB ceMeHCTB 0Ka3anach COBEPIUEHHO pa3JiHu-
HOH. DBbBIID NpHHATO XapakTepH30BaTb 3TV NPOLOMMKHTEALHOCTD
HH3HH IIepHoaOoM noJaypacnana 3JeMeHTOB. Bt cocrasaeHsl pPsALbE
pacnaja paJHOAKTHBHBIX Ce€MeHCTB — YypaHa, TOPHA H aKTHHHS,
X0pOWO H3BECTHbIE H3 YHeOHHKOB.

CJ]E.H.OB&TEJI!:HO, YCTAaHOBJIEHHE HABJEHHA PAJHOdKTHBHOCTH TI10O-
MOTJI0O MHOIMM YUEeHBIM NOJYUYHTbL Ba’XHbIe Pe3yJabLTaThbl HccoenoBa-
HI!FI. OTKPBLIBLIHE HOBLIEC TOPH30OHTBI B PA3BUTHH XHMHH.

PAOMOAKTMBHOCTb M MEPMOAHYECKAS CHMCTEMA BJNEMEHTOB

B nocnennem nananun «Ocuos xumuns (1906) 1. U. Mennenees
JLLOBOJIBHO NMOAPOOHO onHcasa siBjJeHHe pajJn0oakTHBHOCTH H CBOilcTBa
HEKOTOPbLIX PajAHOaKTHBHBIX 37eMeHTOB. BMecTe ¢ TeM OH OCTOPOAKHO
BBICKA3aJ COMHEHHE B CHPaBeAJAHBOCTH TEOPHH PainoaKTHBHOrO
pacnaja'. 9ro snoane nousitno. 1. M. Menaenees, kak u Bce XHMH-
KH — ero COBPeMEHHHKH, NpPHAepKHBaJcsd TPalHIHOHHOTO mnpel-
cTaBJeHHsi 00 aToMax Kak XHMHYECKHX HHAHBHAAX, HeJeTIMbIX
XuMnyecknmi H Gusnueckumu cuinamu. Kpome toro, ero rakike Gec-
MOKOHJ BOI‘IPOC, KaKnM 05])830!\‘! MOMHO paamecnnb B nepuoaiye-
CKOHl cHCTeMe MHOroYHC/HeHHble pPaXHOaKTHBHbIE 3JeMEHTB — Ipo-
JLYKTBL pacnana ypana, topusa u axtuuua. C Jpyroii croponbl,
HecaenoBaHHA B 06/1aCTH PaJHOaKTHBHOCTH HE MOMJIH He NPHBJICKATH
BHIIMaAHHS YUEHOro CBOeil nepcrneKTHBHOCTbIO, OTKpbITHE 3MaHallill
pamrud, TOPHS M AKTHHUSA MOUTH HEBOJLHO BBIZLIBAJIO THNOTE3Ll O
CYIIeCTBOBAHHHM M APYIHX IMaHAlHil H HX POJAH B XHMHUECKHX npe-
Bpautennax. OGHapyxeHie cpean NPOAYKTOB pacnanaa rejansi 0Tpasi-
JOChb Ha BO3POMKJAEHHH CTapblX THMOTE3 O CYIIeCTBOBAHHH, B 4acT-
HOCTH B COJIHCHHOH armocepe, cBEPXJErKiX 3JeMeHTOB (KOpOoHHIT,
HeOYHil i1 1p.), a TaKKe O CYLUIeCTBOBAHHH JErKHX 3JeMEHTOB MeK 1y
BOJAOPOAOM M resneM H T. I. HoBele OTKpBITHA BHI3BaAN NOABJICHHE
COYMHEHHIT, H3JaralouliX pasinyHble THOOTe3Ll TaKoro poia.
H. U. Menzenees Boictynua ¢ 6pomiopoit «[TonbiTka XHMHYECKOTO
noHiuMaHus Miposoro spupa» (1902).

Mexay TeM no Mepe HaKONJIEHHSA 4HC/AA NPOAYKTOB paaHOaKTHB-
HOTO pacnaja npobdseMa HX pasMelleHHs B NepHOAHYECKON CHCTeMe
npuobperana Bece 6oabliyio akryanbiocts. B 1908 r. B. Pamsaii pas-

! Cm: Mengeancen . U Ocunosw xumum, usa 8-e Cnb., 1906, ¢. 734.
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MECTHJ/I B HYJIEBOH Ipynie NepHOAHYECKO CHCTeMbl 3MaHally paans,
OpHA 1 aKTHHHA, l']]}HHS]B HX 3a caMOCTOATEe/bHbIE 3JIEMEeHTHI H an'
HCAB HM aTOMHble Maccenl 172, 216 n 260.

Bosee ocHoBaTenbHO MOLOILAH K BONPOCY O pasaMellleHiiil paino-

KTHBHBIX 3JeMeHTOB B nepuoanyeckoii cncreme 1. CrpemxonnM u

, Ceenbepr (1884—1971) B 1909 r. Ha ocHoBanni usyyenus HX
XHMHUECKHX CBOICTB OHH NMPHILIH K BBIBOIY, UTO CBOHCTBA MHOTHX
AKHX 3J1EMEHTOB TOXKAecTBeHHbl. OHH NPeATOAK Il TaKHe 3JeMeHTHI,
HeoTAeNHMble XHMHYECKHM TYTeM IPYr OT Apyra, NOMecTHTbh B OIHY
Imerxy nepHoaAnveckoil cucrembl. Tax, onun ycranosuan, uro ThX
F’xnmmecxu HEOTHeAUM OT paaus. XHMHUCCKH HEpas3AcaiMbIMI OKa-
danuch TaKKe PaaHOTOPHil, paaMOaRTHHuUI n ypan-X, HOHHIA B
ITOpui.

OKoHuaTeJbHO 3ajaya pasMelleHusl pafHOaKTHBHLIX 31CMEHTOB
‘B nepuoauueckoil cucreme ouiaa pemwena ®. Coaan 8 1913 r. ITpunss
touxky 3pennsn . Crpemxoabma u T. Csenbepra, on pasmectun 37
3JEMEHTOB B JIECATH KJETKAX NEPHOAHYECKOH cHCTeMbl (0T TagHs
Jlo ypaHa). XHMHYECKH HepasaeJHMble 3JeMEHTbhl, 3aHuMaloniye
OIHO 11 TO e MeCcTOo B I'Iep][O,’.I]I‘-IECI(O]"[ CHCTEME, D CO.‘I,.‘III npemano-
DKHJI Ha3BaTtb H3oTonaMu (lod0g — OAHHAKOBBII 1 tOmOg — MECTO,
2peq.), HeCMOTPS HA TO, UTO HX aTOMHBIE Macchl pasauuusl. TpyaHo-
CTH, BO3HUKIUINE TPH ONpeaeseHH MecTa KOPOTKOMHBYILHX 3JeMeH-
TOB, KpaiiHe Heya0OHLIX AJA8 XHMHYECKOro HCcael0BaHnd, Oblan
NPeonoaenbl  NyTeM TNPHMEHEHHs Tak Has3blBaeMoOro <«npasuia
CIIBHTA».

Cornacuo 3tomy mnpasnay, chopmyanposannomy K. ®asncom
{1887—19?6) B 1913 r., mpu paanoakTHBHBIX a-TIpeBpalleHnax oﬁpa-
3y10U.IIIHCH IlO‘lepHHH 3JEeMEeHT nepememaercsl B nepnommecmu
cucreme Ha ABe KjaeTku Baeso. [Ipu B-pacnane HoBolit oGpasyouLniics
3JIEMEHT MepeMeliaeTcs Ha OJIHY KJeTKY BIPABO OTHOCHTEBHO MaTe-
punckoro sqnementa. [Ipumenss 3To npaBuI0, 0Ka3aaoch BO3MOKHBIM
TOYHO YCTAHOBHTb MeCTa KOPOTKOMXHBYILHX 3JICMEHTOB B IEpPHOLH-
YecKOH clcreMe,

Bee paanoakTHBHBIE 3JeMeHTHl (MPOAYKTH pacnajla) B ceMeHcT-
BaX ypaHa, TOPHS M aKTHHHA OKa3aJHCb H30TONAMH J1aBHO H3BECT-
HBIX 3JeMeHTOB. B HEKOTOpBIX cayuasix aTOMHble Macchl (aTOMHble
Beca) 3IEMEHTOB, pa3MelleHHLIX B Pa3JHUYHBIX KJIETKax NepHOLH-
uecKoil cueTeMbl, ObIH oAnHaKoBLIMH. [l o603Hauenns Taxkux sie-
MEHTOB BBEJeHO MOHATHE H300aphl ({60g — OAHHAKOBLI, Ploog —
pec, eped.), I'pynnel Haotonos kaxjaoro anementa K. Pasnc nassan
«TI1es1 bl».

OcoGoe BHNMAHHE HCCAefOBaTeNell TNPHBJEKJIA TLlesl1a CBHUHILA.
CBuHell SBASETCH KOHEYHBIM NMPOJAYKTOM pacnaja Beex Tpex paino-
AKTHBHBLIX ceMelicTB. TeopeTnueckd Ha OCHOBe NpaBHJja cABHrA Clle-
AYEeT, YTO CBHHEIl KaK KOHeYHbIi NPOAYKT pacnajia psjia ypaHa
(RaG) nonken nmertb atoMmuyilo wmaccy 206, TopHeBBI CBIIHEL
(ThD) — 208. ITo ununuaruse K. ®asnca B 1916 r. 6pian npeanpu-
HATBHI ONpejleienHs aTOMHBLIX Macc CBHHILA H3 PasJH4YHbIX [PHPOI-
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HBLIX HMCTOYHHKOB (pajHeBbIX H TOpHEBHIX pyn). ITH onpeieseHHs
nanu 3HayeHne atomHoi maccw 206,4 mns ypasnosoro m 207,9 ana
TopneBoro ceHHna. Brnocneacrsnn, B 30—40-x rr. ¢ noMollbio Macc-
cnexrporpadga 6Bl YCTaHOBJEHBl ATOMHbBIE Macchl cTaOHIbHLIX H30-
TONOB CBHHILA, OKa3aswuecd pasusimu 204, 206, 207 n 208.

Macc-cnekrporpad 6oy Buepsbie cKOHCTpyHpoBaH B 1919 r. yue-
uukom x. k. Tomcona — ¥Yuapsinmom ActonoMm (1877—1945).
C nomomnblo 3TOro BaxkHeiiwero npuopa ObLIO YCTAHOBJEHO CyLLecT-
BOBAHHE HECKOJbLKHX JIECATKOB H3OTONOB HEPAJAHOAKTHBHLIX 3JeMeH-
T0B (cTabuabHbIX H3otonos). B nanbueitmem A, Dsmncrep (1886—
1950), ncnonbays Gosee cOBeplUEHHBIN Macc-cnekrporpad, Takxke
13yuana H30TONHBI cOCTaB 37eMeHTOB. Beero 6bl1o OTKpBITO, NOMIMO
pannoakTHBHLIX, 267 cTaOHJAbHBIX H30TONOB, AaTOMHBLIE Macchl KOTO-
PpBIX BblpaxKalorcd HeasiMu ydcaamu. Takum o0Opas3om, cTapuHHAf
runoresa [1payra Gbi/ia HaKOHEI NOATBEPKACHA.

OTkpbiTHE H30TOHHH OOOraTHJIO U BMECTE C TeM YCJIOXKHHJIO
MOHATHE «XHMHUecKHii 3aeMent». B XIX B. ocHOBHBIM nIpH3HaKOM
laJbTOHOBCKOTO aTOMa CJYHKHJ JHlllb aToMHBII Bec (macca). [Tocae
OTKPbITHH H30TONHH CTAJ0 OYeBHAHLIM, YTO aTOMHAs Macca B HEKO-
TOPBLIX C/Y4asX MOMKET H3MEHATHCA B 3aBHCHMOCTH OT H30TOIHOIO
COCTaBa 3JIEMEHTOB; B TO e BpeMs XHMHYCCKIe CBOMCTBAa 3JeMeH-
TOB ocTaloTcsl HeusMeHHbIMH. [NosTroMy dopmasibHO nocae OTKPBLITHS
H30TOMNOB IIePHOAHYECKAA CHCTEMA He NpeTeprnesia H3aMeHeHni.

CTPOEHME ATOMA

OTKpbITHE PALHOAKTHBHOCTH ¢ HECOMHEHHOCTBIO 0OHAPYKUIO, YTO
aTOMBl 00/141a10T CJA0MHBIM BHYTPpEeHHNM cTpoetinem. CTajlo oUeBH-
HBIM TakKe, YTO OTPHUATENbHO 3apsiZKeHHBIE 3JEKTPOHBI JTOJAHDI
OLITh NPU3HAHLL COCTABHBIMH YacTAMH ATOMOB. A Tak Kak aTOMbl
3JICKTPHUCCKH HelTpa/iblibl, TO ObLIJIO eCTECTBeHHO IONYCTHTL, 4TO
YaCTh MAaCChl aTOMAa 3apsKeHa M0J10KHUTeNLHO.

B 1903 r. Yuabsam Tomcon (Keabbun) (1824—1907) Bbickasada
HIEH0, UTO ATOMbI NPEACTABJAIOT cOBOM MOJOKHTENBHO 3apsKeHHbIe
Macchl, BHYTPH KOTOPbIX PaBHOMEPHO paclhpefe]eHbl 3JeKTPoHbl.
Yepes HeCKOJNBKO JIeT 0Ka3ajocb, OAHAKO, Y4TO 3Ta HMAes He COOT-
BETCTBYeT (paKTaM, YCTAHOBJICHHBIM HCclenoBaTensiMu. B uactHocty,
€il MPOTHBOPEYHJIN JaHHbIe, OAYYEHHbIE IPH H3YYEHHH MPOXOKAEHH
a-4acTHIl Yepes rasbl H TOHKHe IIeHKH MeraanoB. Eme B 1897 r.
anranicknit pusuk Y. Buascon (1869—1959) yceranosua, uto HOHBI
MOIYT CJAYMHTL IIEHTPAMH KOHJEHCALHH BOASHLIX NAPOB BO BJaX-
nom Bo3ayxe. Ha ocnose 3toro orkpeitia B 1911—1912 rr. Y. Buas-
COH CKOHCTpyHposaa npufop, H3BECTHHI 1MOA Ha3BaHHEM «KaMephl
Buabcona». B crexknfiHHON Kamepe, HAMOJHEHHOH OOecrbLIEHHBIM
BJIAMHBIM BO3/lYXOM, OKA3a/]10Ch BO3MOMHBLIM HaOJIOAaThL NMYTH ABH-
JKEHHsl @-4acTHIl, HCOyCcKaeMblX pajaueMm (HoHoB reqans). Kamxpgan
@-4acTHla, ABHrasAchb 10 NPAMOA JHHHH OT HCTOYMHHKA, HOHH3HPYET
Ha cBOeM NyTH 4TOML!I ra3oB Bosayxa. Ecau Bosayx B KaMmepe oxua-
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HTD BHe3aIHbIM pacmnpennem, TO Ha IMyTH G-YaCTHILbI 06[33.3)’81'85[-
fyman. ITosToMy 3TOT NyTh CTAHOBHTCA BHAHMBIM H MOXeT GBITE
(otorpacupoBaH.

[Tpu nceaenoBaHin NMyTeH @-4acTHIL ¢ NOMOLIbIO NMpHGOpa OKasa-
0Cb, YTO GOJNBLIHHCTBO YACTHIL JABHrAeTCs 1O NPAMBIM (HJIH NOYTH
PAMbBIM JIIII[IIHM). O,EKHHKO OTACJBHBIE YHaCTHUBI B ONpejeJeHHBIX
OUKax NYTH BHE3aNHO H3MEHSIOT CBOE HampaBJeHHe W jajee IBH-
aloTcA MOA HEKOTOPBLIM YIJIOM OTHOCHTEIBHO IepPBOHAYaJbHOrO
anpasaennd. [TogoGuele xe sBaenns Oblin oGHapyxenn 3. Pesep-
popnom u ero corpyanunxamu I'. Tafirepom u 3. Mapcaenom mero-
oM cunHTHAgsiunE (1906—1909) npu npoxoKaeHun a-4acTui yepes
OHKYIO 30710TYI0 (hosbry. OCHOBLIBASICH HAa Pe3yJabTaTax 3THX Hecle-
osauuii, . Pesepdopa npuuren x 3akia049eHHIO, 4TO aTOMbBL COCTOAT
3 MacCHBHOIO s/1pa, NOJIOAKHTE/bHO 3apAMKEHHOr0, BOKPYT KOTOPOTO
10 KPYroBuiM OpOHTAM ABHXKYTCA 3JeKTpoHbl. flapo atoma cpapuu-
ITeJbHO ¢ cJoeM 3/IeKTPOHOB BechbMa MaJo. Bnpouewm, sra uies nia-
HETaplIOT‘G cTpoenns atoma Guia B 3T0 Bpems HeHoBOi. Eute B
1904 r. sinonckuit gpusnk X. Haraoka matematHyecku paccuntas, uTo
naHeTapHasi MoJe/b aToOMa BIOJHE peasbHa.

i Paspupasi cBon B3rasael 0 cTpoennn aroma, d. Pesepdopa npu-
fllen K 3aK/IOYEHHIO, UTO UYHCJO TJIaHeTapHLIX 3JeKTPOHOB aTOMa
[10/1KHO GLITH MPUGAH3UTEALHO PABHO 110JI0BIHE aTOMHOH MaccHl 3Je-
MEenTOoB.

| JanbpHeiiuee HayueHHe CTPYKTYPhI atoMa CBA3aHO C OTKPLITHEM
laTomuoro Homepa siementoB. B 1913 r. I'. Mosan! ycranosua, uto:
lecii KaToOAHbLIE JTYUH MaldioT Ha Kakoe-1160 BellecTBO (aHTHKATOA),
ITO 3TO BElLECTBO HCNYCKAET PEHTreHOBLIE JYYH ONpee/eHHOIN ATHHE
{BOAIHDBI, XapaKTepHO# Aast ZaHuoro BeuwiecrBa. CrnekTpbl Takux peHT-
:rEHOBle .-'1}"'-[0[::1 OUEHb NPOCTLI H COCTOSAT H3 HECKOJbBKHX Py JIHHHH,
[Ecnin B KauecTBe aHTHKATOJa HCNOJAbL30BaTh Pasiuulble 37eMeHTap-
IHble BellecTBa (B nopsijke BO3pacTaHHd HX aTOMHBIX Macc), TO Npw
Jlepexoile OT OJHOrO 3JeMeHTa K CcocelHeMy N0 aTOMHOH Macce
Haﬁ.ﬂlO,’.LEiETCﬂ CIABHI' OCHOBHLIX JHHHH CnexkTpa (TOIliI HKe COpHH) B
[COOTBETCTBHE ¢ PABEHCTBOM:

V—'—a(z—-b)

rie 4 — JJIMHA BOJHBI XapaKTePHUCTHUECKOH JHHHH CHeKTpa, a I
b — xoHcrauTel, a Z npeicrasaseT cobOH 1eJ0e Y0, ONpeaeneH-
HOe JJ$ Ka)J0ro ajeMeHTa. DTo uucjo Obljio Hassauo . Moseaw
ATOMHBLIM UHCJAOM HJAH NOPSAAKOBEIM HOMEPOM 3JeMeHTa. ATOMHLIM
YHCJAOM ONpeesiercs 3apsij aTOMHOrO siipa.

Bsejenne atoMHOro HoMepa o0GOratHJ0 MNEPHOAHYECKYIO CHe-
TEeMYy, NpHAas eil 3Ha4YeHHe yHUBEpPCaabHOro 3aKoHa npupoasl. [lepno-

b lenpu Mosau (1887—1915) no okomvaunn OkcopiAckoro yunsepeutera B
1910 r. pa6otan B naGopatopun . Pesepdopia B Manuectepe. B nauane nepeoit
MHDPOBOIl BOIHE GBI MOGHJIH3OBAH B aurauiickyio apmuio u nornd 8 Nanaunonu.
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DHYCCKHI 3aKOH NOJY4Yi1 HOBYIO (hopmynnpoBky: «CBoiicTBa saemen-
TOB ABJAIOTCH NEPHOAHYECKOIl QYHKIHER HX aTOMHOrO HOMepa».
OTKpLITHE aTOMHOTO HOMEpa OOBACHHIO H3BECTHbIe aHOMAJIMH B
BEeAHYIHAX ATOMHBLIX MACC nap 3JeMeHTOB: aproH—kKaJuil, Teaayp—
HOl, HHKeab—kobOanpT. BMecte ¢ TeM BBeleHHe aTOMHOro HoMepa
OTKPBLIZIO BO3MOMHOCTh TOUHOIO YCTAHOBJIEHHSI HHCAa He OTKPBLITbIX
ellle 3/IeMeHTOB.

TEOPMUA CTPOEHMSA ATOMA H. BOPA

OTkpbiTHE aTOMHOIO HOMEpPa NPHBEJIO K YCTAHOBJCHHIO 3apsia
s/pa atoMa 1 COOTBETCTBEHHO K YCTAHOBJEHHIO UHCAA IJIaHeTapHblX
3JEKTPOHOB Y Ka:K1oro Buaa artoMoB. Ho nopsjgok pacnonomenus
3JeKTPOHOB, YPOBHH HX BpalleHHs Mo opOuTaM ocraBajiicCbh HeHs-
BecTHeiMi. Mexay TeMm craHoBuaoCch Bce 0GoJee QUYEBHAHBIM, YTO
ACKTPONHOI CTPYKTYPOH aTOMOB ONpEAENSIOTCA HX XHMHUECKHE N
¢usnueckne cBONRCTBA, B HACTHOCTH BaJeHTHOCTb.

OcHoBHasl 3acjyra B BLISCHEHHH CTPOEHHS 3JEKTPOHHLIX 00070-
4eK aToMoB npunaarexnt aatckomy ¢usnky H. Bopy!. Ilpnusas 3a
OCHOBY aToMuylo Moaeab Pesepgopna, H. bop nocrasnn nepea co-
60i1 3anauy npexiae Bcero oOBLACHUTL YPe3BBIYANHYIO YCTOHYNBOCTL
aTOMOB, CTOABIIYIO B MPOTHBOPEYHH ¢ OOLLENPHHATHLIMH [peacTaB-
geduaMiu.  JeficTBiureabio, COrJacHO 3aKOHaAM 3JACKTPOLHHAMHUKH,
BpPallaloniHica BOKPYT aTOMHOTO siipa 3JeKTPOH JoJKeH Henpe-
PHLIBHO TEePATb 3HEPTHIO, 3aMeATh CBOE ABHMKEHHE M, B KOHLE KOH-
OB, ynacTb Ha sapo. Kpome roro, H. Bop 3anancs uenbio 06biacHITD
CINEKTPbl aTOMOB pPa3J/HYHLIX 3JCMEHTOB, OYEBHIHO CBA3AHHLIX CO
CTP{)CHHL“.\‘I ':B.rll?l\'TrlﬂHl[LIX ()G[J-
JOUCK.

H. Bop monouren k peluenuio
MOCTABJACHIBIX 3a71d4 HOBATOPCKH
H npuien K paay hysgamentaln-
HBLIX BBLIBOJOB, CTABUINX OCHOBOI

V Huase Bop (1885—1962) okonumn
Konenrarencknit ynuBepcHTeT H HEKOTO-
poe Bpema paboTan B obJacTH TeopeTHue-
CKOfl GU3NKH W HaJl MeTOIaMH ONpejese-
HHA TOBepxXHOCTHOrO nataKenns, B 1911 r,
OH cTamuposaacn B JaaGopatopun JLx.
. Tomcona B KemOpuaKe, rjie nosua-
kKomuacs ¢ Peaepdoprom u ¢ 1914 1
cTan ero coTpyaHukom B Manuectepe.
C 1916 1. — npodeccop TeopeTinyeckoil
tdusukn B  Konewrarenwe, rie ocuosan
Hucturyr teoperudeckoit  ¢pusukn. Bo
BpeMsa BTOPOiI MupoBoil Bonub, B 1943 r |
o Obla Tafino ssakyuposan n3 Koneura-
rena B CUIA, rae npobua 10 Konua Boii-
libl, NPHHAB YYacTHE B HCCAE10BANNX,
CBA3AHHBIX ¢ KOHCTPYHPOBANHEM ATOMHOI
Huave Bop (1885—1962)  GomGul.
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Aanpnefimero passitna $u3uky aroma. Od HeXomua a3 fo0-
RHS, UTO KamKABH 2/1eXTPo0 Bpallacrtest BOKPYT sipa aroMz Ao
pesenenHol 3ameryTOH opfure, He HCHYCKam TpPH $TOM HENpe-
B0 suepruy. Oxnaxo zueprig  {(HanpiMep, JVUNCTaR)  MOZKCT
FAOIATLC JCKTPOHOM, N BCAEHCTHIIC STOTO O HepeXonfT ila
Jlee BHICOKNH  3MepreTHyecknil vpoBels, DOANKMMAEACH ha Goace
BCOKYIO opBaTY.

Moraomenne (1 nNCnyckadle} 3HEPriN 3ICKTPONOM NPOECIOIMT
HenpepsBHO, a ckaukoM, [ipi obbBACIeHHH 3TOro  HOJOKENHS
. Bop npusaex reopio KBanT, cOPMVTNPOBANHYVIO B 2iCMCHTAD:
i opme B 1900 r. M. Thnanxom (1858—1947}. Coraacno M. Tliawn-
, KBAHT 3HEDI #H# H3JAYUCHHA ORPERARCTCR PABLUCTROM:

E=hv,

e h — nocrosnnan Tlaanxa, pasras 6,625-10-% spre¢, a v -
actora Koehanna uaayuenns.

Hrax, H. bop ycranosna, uro npy nepexose atoMa H3 01HUFO Cta-
{HOHADHOIG COCTORHKA B RPYIoe 3JAeKTPOH NCHYCOKAeT 1.1 HOrto-
4T KBEHT SHEPIIN ¢ ofipelene a0l actTorol koaebaknii:

Ez—'Eimh‘\?

On  ofbACHHR  N3BeCTHHEE  38KOHOMEDPHOCTH, YCTaHOBJICHHBIE
. Banbmepow 1 M. PnaGeprom, n smuncnyua koxeranty PnaBepra
3 OCHOBHNDBIX RBOCTOANNBIX - 33DANE H MECChl 3AEKTPORA 11 1TGCTORH-
ofi Tlaanka. Tlpn BapLHPOBaMNiK ITHX NOCTOSHHBIX MOWIG AGNY-
KTh Bulpaxentie aas cepuit Dansmepa, Puadepra v ap.

[nasubie mosomenua Teopud Dopa CBOIATCR K CAedyIOmeMy:
JIEKTPOHS BOKPYT aTOMROIG HAPa BPRILAITCH 11¢ 10 obM, 3
Hillb 110 «Zossodenrubsid» oploraM. Tawie opbuTi onpoacaaores
HABALIMI KBUHTOBLIMI uncaamu (1, 2, 3 n 1. 4.}, # CBOWO oYepelb
NP eACHOILIM I UKCAC 080A0NEK JeKTpolos, MaKciN aabHoe MICHo
eKTPOHOB Ha KamacH na oboaouex (T. e HAa pasHBIX YPOBHAX)
APERENNeTOs] YABOCHNBIM KBAADATOM IV18BHBIX KBANTOBLIX YHCRH,
p, e, 2012, 2,22 2.3% w .o n, Tawuy ofpasoM, HNCAO 3ICKTPGHOB B
amzol 13 oboaouex, Raunnag or Oviesailmedl K 81py, okasasoch
ABHMM UHCIAM RIEMEHTOR B TIePIOAaX NePHOLINYecKod CHCTeMH, 8
menno: 2, 8, 8, 18, 32. Tipu 510oM MaRCnIMagbiioe yicro 3NeKTPOHOB
a Hapyxuoll obodouxe pasio 8. Taxolt saextpomiof ofoacukod,
aK H3BECTHO, 0651432107 aTOMbl HHEPTHBIX 3AEMCHTGB. ¥ aTOMOB
YEHN  27eMEHTOB 1apykuas o0O0J0YKa He 3aBeplueda, 11 L0
EKTPOHOR BHemuero ¢nog Koaedaercs ot | go 7.

B asaxmioueHye caeiaver OCTAHORITBCSH Ha& 3IBOAWLNY npejcras-
elnfl O CTpOeHHY ATOMHHIR saep. 2. Pesepdopa, noaoliue ¥. Kenb-

SRTPOHOR, KaK 6l OeMeHTNPVIOUIHX Macly AoJIoMIITesLHG 3aps-
SHHBIX NMDOTOHOR, H3 KOTOPRHY, HO €70 MHEHINO, COCTasiacio sipo.
H cHiitan, uroe ofilee oo JACKTPOHOB B aTOME Q00:KNEG GLITh
ABHO YHCAY NDOTONOSB, COCTARANIOHINX AAPO,

AT

Yy, NAPHNIMEJ, YTO HHEPC arToMa BKAICHaeT OHPeICRenioe YHCRG:



Onnako oKaszanoch, 4TO 37T
TouKa 3penns Hesepua. I1potou
HO-3JIEKTPOHHAS MOJAEAL aToMIIn
ro siapa mnoasmitack B 1920
A yie uepe3 HecKOJbKO JeT Hpll
ueesenosaunn 3. Pesepdopiaov
AIBJICHHS paclleJIicHHA saep Jer-
KHX 2JeMeHToB OoMbBapaAupOBKOI
a-yacTHiamMu ObLlJIo yeTaHOoBJACHO
CYLIECTBOBAHHE YACTHIL (MPOLY K-
TOB paclienjeHus) ¢ OOJbLIHY
npoGerom. Ocobenno saragoaun
MH Ka3a/JHChb OINBITB HEMEIKHX
dusukos B. Bere u I'. Bexkepa,
O0MOAPAHPOBABIINX (-UaCTHIIA-
mir Gepuaanit (1930). Beiio ye-
TAHOBJEHO, YTO NPH 3TOM BO3HH-
Kaet GepHINIHEBOC H3JYUCHUE
HeoOBUHO AJMHHHLIM  NpoGeroy

Hpen u Ppedepur XKoauo-Kopu  yactuu. O6a mcesenoBaresq no
Jarajd BHauaJje, 4TO OHH HMCIOT
IeNo ¢ y-Jydyami.

Onoitet B, Bere u I'. Bekxepa 6uiau B 1931 r. nosropenust Mpen 1
Dpenepukom Konuno-Kiopu. It uccnenosatenu 1M0Kasaiu, 4TO
OepiasieBoe HaJyueHHe CrnocoOHO BbIOWBATH NMPOTOHBI H3 BELIECTE,
coaepzKauux sonopoa (napadun u ap.). Ho cynpyru yKoauno-Kropn
He CMOTH OOBACHHTb PE3yJbTaTOB CBOHX ONBITOB.

3anava Obina pemeda JIxk. UYsasukom (1891) B KemGpuixke,
M0Ka3aBUINM, YTO GepH/IIHCBOR H3JNYUYEHHEe COCTOMT M3 YACTHIL ¢ Mac-
coft, paBHOI Macce nNpoToHa, HO JHIIEHHON 3JeKTPHUECKOro 3apsiia,
Hassanuelx neiirponamu. B 1932—1933 rr. cymecrsosanne nefiTpo-
1oB Obl10 gokasano Hpen ! n ®@penepuxom ? Xoano-Kiopu.

OrkpbeITHE HEHTPOHA HPUBJCKJIO K ceGe NMpHCTaNbHOE BHIMAaHHC
(p13uKoB. BO3HHK BONpOC: KaKyl0 POJL HrPaloT HEelTPOHLI B CTPYK-
Type atomMHoro siapa? B mae 1932 r. coserckuit ¢usuk I. . Mpa-
Henko (1904) Buicrynus ¢ uaeei, 4To HeflTPOHBI HApAAY € IPOTO-
HaMIl BXOTST B CTPYKTYPY atoMHoro aiapa. Uepes ase Hexe  3ra e
unen 6eplia suickazana B. eiizendeprom (1901) u Bekope noayuuia
Bceofulee npu3HaHue.

B navane 1934 r. cyupyru Mpen u ®penepuk JKomno-Kiopu yera-

U Hpan XKoauo-Kiopu (1897—1956) — gous M. Kiopu. Ilo oxonuanuu [apux
CKOro ynupepcurera pabGotata p nadopatopuu cpoeft Matepu. B 1926 r. puwiia 3a
My 3a Op. JKoauo. Eit npuxaiiesar MHOTOYHCAEHHBIE UCCACLOBAHMS MO palua-
UHH, HCKYCCTBEHHON DPaJHOAKTHBIOCTH W APYTHM Npo0aeMaM paaHohHIHKH.

2 Dpedepur JKoauo-Kropu (1900—1958) dpannyackit (pH3NK, WHPOKO HIBECT-
HB KPynHelllUiMK OTKPEITHAMH B 0OJacTH PaZAHOQHIHKH H CTPOEHUs BellecTBa.
Buinawmuiicsi obwectBennbit  gestenb. Ynen OpaHiy3cKoil KOMMYHHCTHYECKO!
mapTHiL.
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0BRJIH, UTC UpHH GOMGH[JHHQOBKE -YAOTHIEAMH JICFKHX 27eMeHnTon
IGIHHKAKT FO3ATROHL, T, €. ROMMMHTEILHO 38PAMCHEDIC BACKTROHDL,

Qs ROTY¥CTHAN, UTO B {aydac 601\'16{‘:1]),51”})092{1‘} GAOMHRDA 1O~
Ha NPOTEKETh CACAYHIRAR ARCPHAN PDLERIID -

f;AI—}-;Hem wp-+in

oayyaouiics y3oron P oxasalics paAlOakTIBHGIY, pacnaga-
B
HMCH C HIAYYCHHEM FIOROMNTEALHLIX 3NEKTPUHOB!

P

*
WP oy WG ofeg
15 2

OTKp'bI'I‘[/EE }ICK}’CCTBQHHOﬁ PARHOAKTIBHOCTII NOAYUHAO HoibUICE
'_ayqnoe B ADAKTHYCCKOL 3BAYCHHE.

FAABA XXIV.

HEOPTAHMMECKAS M AHANMTUUECKAS XMMHMS
g XX CTONRETHMM

OCHORBHBIE HEPTH PAIBUTME
HEOPI AHHYECKOM XMMHMM B XX B

TIpounocft ocueoBofl pasBUTHS Heoprawuveckodl xumun s XX B

O-GPEMBEMY CAVKHT nepuogmmecknl zarom O, M. Menncnaeesa,
OH}I‘JIIBIUIIﬁ B HauwgJae CTOACTHH CBOe JOUidecxoe 388@{)IIEQI-IHE B
C3YALTATC OTKPLITHA H3CTONHI, BELJCHUS ATOMHOTC HOMEpPA I y{Ta-
BAeHIN 3AEKTPOHNRONA CTPYKTYPH aTOMOB.
QanTHYCCKHIT MaTeplan HeORPIraiuueCKON XuMMHII 3&8 noQMelide
CATILIOTIIS UPCSBHYARAC pacmypnacs. Yuclo H3BeCTHLIN XUMBuC-
KIIX 3JeMCHTOR pocTurag 107, & HECHO H3BCCTHBIX HEOPTAHHYELKHE
OeAHHET COCTaBMeT B BACTORILGC BPOMIL HOCKOILKO COTeH THCRY.
nocAeRHIe ACCHaTHACTHA GLLIH QTEPLITH MHOTOMHC/AEHHbIE COCRH~
eHHA HOBMX KJAACCOR 1l THROB, O CYHIECTBORAUHE KOTOPRIX Yuelthie B
IX B. ne nonozpesanait.

MoeToant loayueHig N OHCCACAOB2HHA HeOpTalHieckiX cocjiye-
ufl, NPUMCHSBLULIECR B NPOIIAOM CTONETHH, OLLTH 3HAYLNTEALHIO YCO-
epiicHersoBann. Hapsay ¢ oruM paapatoTadsl PazfHUELIC HOBLIE
ETONLI ¢ NPHMEHEHHEM BLICOKHX I HH3KHX AABACHWE H TeMuepartyp,
JIEKTPHYECKHY Togedl, pannauny i . 4 Ocofoe 3HaucHie ROAYHSAIH
ATATHTHYECKHE pearlil H HeciefoBannsi 0co(0 YNCTHX BCIHECTB.

K navany XIEX 3. Smac maeectio orodo 30 siementop. B I884 r ) Dep-
eanyc nepewHcaser ywe 46 spemerros. B neppoft TaGanue nepuoimnvucckoft cHoTe-
ua 1. L, Meugencera gurypupyer 62 saementa. K nauany XX 5. 40CA0 HIBECTIHAX
i.nemeﬁros Foctarno B4
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CTefenb 3aTPR3NERNA AA7 MHOFILX «XIMHHECKN YHCTHA» BCILRCTS
yraroce cun3ntk go 107% (1, e. oAHa MOJeKyJaa 3arpssisioulero
BewecTss na (00000 monexkyd OCHOBHOFO RELIECTBZ), B HCKOTOPDIX
caydasx Zo 107% Taxas Buicoxas creneilh OUHCTKN, AOCTHIAEMAN
npuMereHeM HOBeHmNX MeTOROB DasiescHnA {(10aELI obMen, 30H-
Hag UIEBKa 0 AP, O0HAPYKIAE B HEKOTOPBHX CAYYARY HOBLC CBOH-
CTBa # OBLIE NYTH NpuMelleiid MACIHX BELUECTS,

XapaxTepuol #epTofl pazsiTHg HEOPrasHiueckof XMl B TeKy:
eM CTOACTHH CACAYET [IPH3UATh HOCTORNNO BO3IPACTAKINYID CBA3DL
GCHOBHLIX HanpaBieHul nccaeiosaliuil © nOTPEOHOCTAMI UPOMBIHI-
AEHUOTD NPOHIBOACTBA. B pesyabrate ITero OLAH  3HRUHTEILHO
YCOBEPIICHCTBOBAHBE HPOUIBOLCTBE MHHEPAIBILIX RHCHOT, 1EeAoYEd),
MUHCPAALHEX YAODpenull, GNAaROB MeTaAN0B 11 APYTAX MATCPUAIOB,
B XX crosertnu 803MAKAN MHOTIC HOBbIC HPOU3BOACTBA MUHEPaib-
HulX BEUIECTB, B YaCTHOCTH HOAHMEPOB, HOAYNPOBOLHNKOB, CHHTETH-
HEeCKIX MaTeplaaos i T. A.

HOOPAHMHARMOHHASN TEOPHMA A, BEPHERA

Ecan B oprayiiueckofl XuMuy ydenne 0 BaAeHTHOCTH, BO3HHKieR
eiie 8 1852 r., HOTYYHAO NPHMCHEHHE B TEODHH XHMHUYCCKOTO CTROR:
HHS, TO B HEOPFaHIYeCKoR Xnmun genc obCrosio HeCcKOoAbKO Huake,
Crpoende  npocreflliux  neopraniyeckux  coegunceniil, xoneuno,
JETKO OOBACHAAOCh ROCTORHHON BANEHTIOCTHIO COCTABASIOULIX HX
aToM08. OIHAKO Cpejill HeOPraHIYeCcKuX CotaHHeRHN BuilL H3BeCTHb
H TGEICE, YCTAHOBJAGHIE CTPOCUHMS KOTOPLIX BCTPOHANO CePbesHbic
3arpyancHun, K 4ucay ux OTHOCHAN MOJEKYJApNLIe COeRHECuNs, B
YACTHSCTI PHAPATY, aMMHAKATH!, AB0fHbIE CONN, UHAHIAN I T, 1.

Coennnenns Takoro polta, nassavieie B 1889 r. xoMnaexkcuLimi,
H3japHa npusidexann x ceGe BHEMauue wcecAepomareneir. Eme s
#avade XIX B, ObAH OTKPLITH SepPPOUHaHHIL N SeppuLliaHiLb.
B 1822 r. JI. Pameans noayudd moTeoxo0albTOBBIL  0Kcadat
TCo{NH;)elor {CsQ04)s Tlozanee E. ®pemn (1814—1894} puigeann
nypnypeoxobaantosnii xxopna [Co{NHs)s]Cls !, npyyem Gmao vera-
HOBJACHO, YT0 B 3TOM COERHIIEHIH HE BeCh XJA0p MOMeT ObITh OCamAeH
uyurparom cepefpa. B XIX B, 6plia u3secTih Taxxe MHOTIIE KOMHK-
JISKCHBIE COSHIEeHHN IATHHE ¥ APYIHX METAJLIOB.

Has ofbacHeHns CTPORHAS TaKuX COCHRMICHNE YueHble npeiia-
raay paznpunne teopun {Hanpumep, T. [pay, A. Kiaye, A B, Fod-
Mad v ap). B 1868 r, Xp. B, baoscrpann (1826—1897) npernoxiun
TEOPHIO ReNHoro CTpocind.

OcHoBran 3acayra 8 pemiedun npoGreMut CTPOSHIS MOJGKYAND-
HBX coegunennii npnHagiesut wpefigapckoMy xiumnky A, Bep-
#epy? B 1893 r. on npeanoxiui TeopHio, 06001AI0UIYIC PE3Y.IbTATH

PoDTi cony pastiaanuch fo ospacke  (Miteus — wenTsdl, aar).

t Aasgpped Beprep (1866—1919) no owonnauuu [oautexsuveckoli HIKOIH B
IMiopuxe (183%) patoran » aabopatopuax [ Jlynre {1830—1923), A, Faiua
{1857—1935) u @, H. Tpexsesa {18D7T—1918). B 1890 1. samutud AOKTOPCHVIO
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HCCHEAOBaHNI ero NpeluecTBEHHHKOE 1§ NOJNYYHBIIYIO |ia3Balige
KoopAlBanlionkoil teopuil. B reueune apansuefiwnx 23 ser oH
pa3pid BaHelinue MOAOKEHUH H BHBOAL N3 370d Teopl, WOA-
THEPAIIB I[X pe3yibTaTaMi CHCLHAALIO UOCTaBARCUHBIX IKCHEpH-
MENTanbHLIX Hecneposadnil. Teopus Bepuepa ioayunaa [1ipoKoe
pi3lanrie 1§ CTana OAHIM H3 BaMNNX (GaKTOPOB PA3BUHTHH HEOpra-
BlHYCCKOH XuMIi. [NaBHoe Ho4eMCHNEe eC COCTONT B UPH3HANG dak-
Ta, UTC MONLKYAl, B KOTOPHX ¢ TOYKH 3pelllsi KAaCCiuecKoh Teopun
BaACHTHOCTII «CORAIIIITEAbII AR CHOCOBHOCTLY AaTOMOB HCMepUansl, BCE
Ke MOTYT HpPIUHHMATL YuacTde B Raiaslciiues (ocrpoetusn Hodee
CAOMHBMY MOdexya. Takas B03MOMBOCTL CBR3AHA ¢ TeM, 4To NPH
00PA30BAHNN CAOKHBIX COCANHEHIE HAPRAY CO CRAHMI CPOACTBA,
HA3l4BACMBIMI «TAABHLIMH  BaNEHTHOCTAMI», BPUIIIMAIT  yyactie
elie M APYrue CBA3N, HA3LIBaCMble «I1000YHLIMIL BAACHTHOCTIMI.

A. Beprep BBen UOHRTHE O KOMIWIEKCHOM HOHe — CAOKHOH
KOMOIHALHN ATOMOB ¥ MOJICKYJ, COCTORULEH 113 HeHTPAABIIOIC ATOMA
BAIL 1104, HEeIOCPRACTREIHO CBA3AHHOC ¢ BECKOABKEMII HeiTpads-
HBIMI MOAERYJAAMH M OTPHHATEILHHMH HOHAMI. 3T MOACKYAH
1 110HE HBOCHT Ha3BaHlie JITANROB {AOHOPHLIX I'PYI), KOOPAUINI-
POBAKNBIX IICHTPANLHIAM arTOMOM {aKUenTopom}, H 0GpasyIoT BHYT-
peHHIOK KoopaliHaunoHuyio ohepy t. Maxcumanbnoe 4ucao auran-
OB, KOTOPOC ¢HOCOGel YACPHKUBATL BEHTPAABHBI HOH, HA3L BAETCH,
1o Beptepy, KOOPAUHALIOUUBIM YICAOM.

B csoedl oGotinawuweli padore «llosule Boszpennst B oOaactd
negprauaveckolt xuMuin» (1905) A, Bepsep cucremarTiyecxy 13/10-

HIA CBOW TCODHIO H sxcnepimemaﬂmmﬁ MartepHad, EDH,TBE?)K,&&IO*I

I]J.Hﬂ o HOJ0MeHH I BRIBOAH. O HoxKaizas, B MacTHOCTH, MTO aAa-
rag {1V), xobaant (i11), upuauit (1) n xpom(ill} ofaanawoTr
KOOPEIHaunoHusid qucaom 6, a nratnua (i}, naanazui (1), vezs
{11} upospasitot veTsipe ROGOMIBIX BAICHTHOCTI {T. ¢, KOOPAUHALKOH-
HOE® 4HC10 paBHO 4). H3BecTHB KOMINeKCOOODA30BaTed ¢ KOOPAH-
Haunorupl M gxeaamd 2, 3, 7 u 8.

Frassule BadeHTHOCTH KOMBACKCOOHpaszoBaTe s HacLILLawoTes
TOALKO OTPHUATENbEBMH llodaMi. B 1o xe Bpema nobouusle paselir-
HOCTH MOPYT HACLIIATHCH Kax OTPHHAaTeRbBHMI  11OHAMI, TaK H
HeliTpaAkHBIMI MONEeKYAAMH. 3THM 1 o0DLRCHSeTCH, YTO 8 coepuue-
HIAX, COMERKAUX XJAOP, TOABKO IMOHLI X10DAa MOTYT 0Cam/IaTbhed
HITpaToMm cepebpa, aToMbl e XA0pa, HEIllOUPCUACTBeHHO CBR3aHHEIE
KoMiiekcooipazoBatesemM, i@ pearupyiloT ¢ BHTpaToM cepedpa,
A. Bepuep, noas3yicek OnpeAgendamMii 3JCKTRONPOROAHOCTH, YCTa-
HOBI& YIICAO 150HOE B COCAHHERNAX H TEM CaMbiM COCT4B BHYTDeRIjefl
KGOPAIHAUHHOHHOR chephl,

JAHCCEPTANHID, ROCBAIMERHYIO CTEPEOXHMMX coemuwennd asora. C 1893 r. u ao
KOHHR MU3HE Gpn mpodeccopon Lhiopuxcekoro yeusepeuterd. Hobotekckuit saypeat
o X B 1983 v,

U Mpa saoBpamenny GOpMyt KOMIAEKCHBIX COSAMHEHHH KOMILIERC, COCTAB-
JSHOUTHTT BHYTPEHHIOW KOODHHHaERORHY® chepy, w300paaercd B KBAAPATHHX
exobnax.
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He menee cyllecTBeHHOH 4acTbio KOOpPAHHAILHOHHOM Teopun Bep
Hepa cjledyeT NpPH3HATL H TOJOMXKEHHT 3TOH TEOPHM, Kacaloliiecs
CTEPEOXHMHH KOMIJICKCHBIX coefnHeHHil. OCHOBHOE MOMOMKEHHE CO
CTOHT B TOM, UTO MOJIGKYJIBI i HOHB!, CBA3aHHBIE C L@HTPAJBLHEIM HOHOY
noGOUHBIMIT BaJEHTHOCTAMH, PacllojaraloTcd BOKPYr Hero B Hpoct
paHCTBE KaK B KPHCTA/JJHYECKOM COCTOAHHH, TaK H B pacTBOpax.

Hcenonbays crepeoxumuueckne npeacrasienns 5. Baur-I'odda )
Jle-Bensa, A. Bepuep naues, uTo noboyHble BaJCHTHOCTH KOMILIEKC
HBIX COGJHHEHN ¢ KOOP/JAHHAIIHOHHBIM 4HCA0M 6 HanpaBaeHsl K Bep
IIHHAM TPaBHJLHOTO OKTa’1pa, B ILEHTPE KOTOPOTO pacliofoke!
neHTpaabibil noH. CoelnHeHHst e ¢ KOOPAMHAINOHHLIM YHCAOM
noctpoensl, no BepHepy, coorBeTcTBeHHO NMHOO HA OCHOBe TeTpa
3puHUecKoit ModeaH, JuO0 B BHAE TJAOCKOr0 MPAMOYTOJAbHUKA
B cBsan ¢ stumu obwumMn noaoxenusimu A, BepHep paccmorpe.
BO3MOMHBIE CJAYUAH H3OMEPHH COOTBETCTBYIOHMIHX  KOMILIEKCOR
Tak, OH TNOKa3aj, B YacTHOCTH, Ha NpHMEpe KOMILIeKea cocTaB:
[Pt(NH3)2Cls] (xoopannamnuonsHoe 4uciao pasHo 4), uto B cayuae
ec/IM  JIHTaHAbl pacnojaraloTcs B OAHOH IWIOCKOCTH, TO AOJXKHa
CYULECTBOBATL Yuc- # Tpanc-nzomepus . Ilyrem cnenunanpio rnocrae-
JeHHBIX onbiTo A. BepHepy yaanoch noay4yuTb Takue H30Mepbl i
pasnenuts HX. Tem cambiM Oblla J0KasaHa [JOCKash CTPYKTYpa
TAKOro poja CoeJHHEeHHH, TAK Kak O4YeBHIHO, 4TO [IPH TeTpaldpuue
CKOM CTPOEHIH HHUKAKON YUC- H TPAHC-H3OMEPHH CYLLECTBOBATH Hl
MoxKeT. B macrosiniee BpeMsi H3BECTHBI H KOMINIEKCHl € KOOpAHHA
ILHOHHBIM HHCA0M 4 TeTPasaApHYECKOrO CTPOCHHUS.

Huc- w Tpanc-uzomepsl ObIIN NpeACKa3aHbl, a 3aTeM H MOJYYEHLI
A. BepuepoM B Ans coelliHeHHii ¢ KOOPAHHALHOHHEM uHcsoM 6. Taxk,
coenunenne cocraBa Cof (NH4)2Cly] reomerpuueckn moxer ObITl
npejacTasjieHo B Bije ABYX n3oMepoB. OHO XapaKTepH3yeTcs OKTa-
sapuueckofi crpykrypoii. Komniexchoe crpoenne, Kak mnoxasa
A. Bepuep, HMEIOT I HEKOTOpPbIC XOPOLUO H3BECTHLIE MPOCTHIC COEAN
HEHHS, HANPHMED XJOPHA aMMOHHA:

[ ]
[ 0" u ]

Hcenenosanuss A. BepHepa 1o cTepeoxXHMHH 1aJH BO3IMOMKHOCTI
00bACHITD CYHIECTBOBAHIE H3BECTHLIX H30MEPOB H MOC/YKHIH OCHO
BOI JL151 npefcKasaHuil pasJanuHbIX H30MEpPOB KOMILIEKCHBIX COemil
Hennil. B nmepBble HecATHJIETHH TEKYUIEro CTOMETHHA OBLIO CHHTE3ll

poBaHO M H3yueHO GoJbllOe 4HC/I0 NMpeABHAMMBIX Teopueil Bepuepa
H30MepOB,

Cl

Ot natnicknx caoB cis — no sty (oamy) cropony, trans — no v (apy
rylo) croponuy.
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NPELCTABNEHWA O NPMPCAE XMMWMYECKOW CBA3M

Teopus Bepnepa HarasiHo o0bACHHIA CTPOEHHE MHOXKECTBA
KOMIVIEKCHBIX COeIHHEHHH H Jerja B OCHOBY HX KJaccuduxarmir
JIHAKO HCXOJHOe TIOJOXKeHHe 3TOH TeOpHH O ABYX THIAX BaJeHTHO-
TH HEKOTOPOE BpeMs He MOIIO OBITh TeOpeTHdecKH 00OCHOBAaHO H
paccMaTpHBAOCh Kak cnabas CTOPOHA 3TOTO YUCHUSA.

Hecmorps Ha TO 4TO NOHATHE O BaJeHTHOCTH OBIIO BBEIeHO B
xumuio enle B cepeanne XIX B, npupoaa 3THX CHJ, IIH, Jyddie
Ekawa, XMMHYeCKOH CBfI3H, JOJroe BpeMs ocraBalach HeoBBACHEH-

oit. [IpaBna, ¢ IaBHHX MOP CYULECTBOBAJH THIIOTE3H o Teopun ob
9JeKTPHYECKOH TMpPHPOAe CHI, O6GpasymoUHX XIMHEUeCKIe CBA3H
(3nexTpoxumudeckas reopus JIspn—DBepuennyca). Ho toabko anmb
T0CJIe  YCTAHOBJEHHS 3JEKTPOHHON CTPYKTYPLI ATOMOB BO3HIKIH
‘peanbHble TPEANOCHIIKH 15 Pa3paboTKH TEOPHH XHMIUECKOil CBS3HU.

Cpcnn NepBBIX NONBITOK OGBACHUTH NPHPORY XUMHUECKOI CBA3N
€ NO3HLHKE 3JEKTPOHHBIX INpeACTaBeHnil CJelyeT VIOMANYTh IO,
‘suickazannyio B 1899 r. P. AGGerom (1869—1910) u I'. Boaaenne-
‘pom (1856—1904) o cpoxctse aTomMoB K 3aeKkTpoHy. Ha ocuose 3toil
Teopun P. A6Ger B paabneiimem (1904) passua npexcrasieHie o
{MIOJISIPHOI BaJIEeHTHOCTH HJH 3JeKTposaneHTHOCcTH, Takoil BajeHTHO-
{cTblo 00/1aa10T HOHBI, NPHYEM BeJIHYHHA 3apsaia HoHa H onpelenser
fero pajsentTHOCTb. MakcuMasbHas MONOKNTEALHAR IIH OTPHIATE b+
Flan BAJICHTHOCTL MOHOB (3JIEMEHTOB) 3aBHCHT OT I0OJ0MKeHHd 3Jle-
iﬂema B nepuonHvyeckoil cucteme. P. AGGer HasbiBag HOpPMaJbHOI

4JCHTHOCTDIO MaKCHMAJbHBIC MOMOMHTEALHBIE 1T OTPHIATEdbHbIE
3Haqemm BaseHTHOCcTH <4 (Gosee cuabneie). KonrpBanentHocThio
OH Ha3biBaJ MOJOMKHTENbHBIE H OTPHUATENbHBIE BaJEHTHOCTH >4,
Jia kaxporo ajemMeHTa cyMMa HOPMaJbHBIX H KOHTPBaJeHTHOCTEH
(MPOTHBONOJIOKHBIX MO 3HAKY) papHa 8.

B HauaJse Tekyuiero croderuss Muorue yuenwole (Y. Keabsnn,
B. Pawmsait, A. llitapk n Ap.) BLICTYHaNH C HONMBITKaMH O0bACHEHIS
MexaHH3Ma XuMuueckoit csiau. Haubouabiee 3navenie 15 ganbHe-
eil pazpaborki 3TOH npobaembl NoJaydian jase padoThl, OTHOCH-
necs k¥ 1916 r. Oana n3 vux npunaanexur B. Koccemo (1888—
1956) — npodeccopy ¢usnxkn B Mionxene, sropas — npodeccopy
anupopuniickoro ynusepceurera I'. Jlponey (1876—1946).

B. Koccenb ucxoann us daxra, uto GOJLIINHCTBO HeOpraHmye-
KHX coednHeHni noaspHo. OcHOBLIBasACh Ha TeOpHH cTpoeHus bBopa,
H OOBACHHA 3JEKTPOBAJEHTHOCTh CBOHCTBAMH BHELIHE[ 3IMCKTPOH-
0il oGonouku aroma. Paccmarpusast, HalpuMep, coellnHerne atToma
eJTOYHOrO Merajsa C aToMOM rajoreHa, OH BbICKa3a/] HIelo, 4TO
JIEKTPOH BHemiHeil 060JOUKH MeTaslla IepexolnuT K rajoreHy i co-
THHEHHEe TPOUCXOANT MEXKAY ABYMA 00GpasyloluMiicsd NpoTHBOMO-
O7KHO 3apsIKEeHHBIMH CHCTEMAaMH.

U . U. Mesngences B kuure «OcHOBBI XHMHH» MPHBOIHT 18 KAk 10il TPVNTbL
fepHOAHYECKOH CHCTEMbI (DOPMYJIBI BRICIUHX OKCHAOE 3JEMEHTOB M BLICUIHX BOJO-
porHCTHIX coeAMNentll, YT auaJloryuio noctpoennsm P. AdGera.

223



B cratbe I'. JIbtonca (1916) npexne Bcero BelcKasbiBaeTCA MLICIL
0 BO3MOKHOCTH CYLLECTBOBAHHA ABYX THIOB COCIHHEHHH ¢ NOAADPHOI
1 HenoaspHoit cesazamu. Ilpu ob6bAcHennn CBfA3€l OH NOAL3YCTCH
KyOHUECKHMH MOJIEJISIMH aTOMOB, TI0J1aras B TO JKe BPeMsi, UTo XiMil
yeckast CBfI3b 06VCJI0OBJIeHa CTPYKTYDPOIl BHEIIHEf 3JeKTPOHHOCI 000-
JOYKH aToMa, YHCJA0 3JeKTPOHOB Ha KOTOPOil aMmeHdercd ot 1 1o 8
ObGpaszoBaniie coeaHeHnil B 3TOM c¢/aydac OH MPeACTaBH/ CXEMOIl.

Uepes HecKoIbKO JieT B MoHorpaduu «BaseHTHOCTb U CTPOeHIC
aToMOB 1 Modekya» (1923) T'. Jlblonc pa3Buia cBOH nepBOHAYaJbHbIC
npencrasaenys. OH BbICKasaj BaM<HOE MOJOMKEHHE, YTO XHMHYECKas
CBSI3b npeicrasaser coboit mapy 3JeKTPOHOB, VICPMKHBAECMYIO COB-
MCCTHO JIBYM$l aTOMaMu B MoJeKkyaax coeauHenuii. O603HaunBs yucao
BaJEHTHBIX 3JeKTPoHOB (oOpaulalouiuxca Ha BHelwHell obogouke
aTOMa) TOYKAaMH OKOJIO COOTBETCTBYIOLIErO CHMBOJMIA 3JeMeHTapHOro
atoma;

N.a S @ :(.3-1',
I. JIblosc H306paxKaer CTPYKTYPHI TPOCTHIX COeHHEeHHIl:
H H
H:H H:Cl: :F:F: H:N: H:C:H H:C:::C:H
H H

OcHOBBIBAACH HA TEOPHH 3JEKTPOHHOH CTPYKTYPBI aTOMOB, OH J0-
MYCTHJI, UTO XHMHYECKas CBA3b BO3HHKAET He TOJbKO NyTeM neperav
OZHOTO 1111 B0Jee 371eKTPOHOB OT OHOTO aTOMa K APYroMy (3JeKTpo-
BAJIEHTHOCTb HJIN HOHHASl CBA3b), HO I NPH CHAPHBAHNUN BaJEHTHBIX
3JeKTpPoHOB  (o6pasoBanie coeANHEHHA, B KOTOPOM JBa atoMa B
MogekyJse obaanator obueii napoit sanexktponos). Takoro poga Xiumu-
yeckas cBsizb no npeanoxenuio M. JIsurmiopa (1881—1957) nony-
YiJ1a Haszpaule KOBAJEHTHOI CBA3N.

Co BpeMeHn BO3HHKHOBeHus Teopun Jlblonca—Jlsurviopa Guiio
HeMaJo caenaHo 44s AadabHefimeid paspaboTKH TeOpHH XHMHYECKOIl
CBSI3H C NpHMEHeHHeM KBaHTOBOMEXAHHUECKIIX NpeacTaBacHuil. Bue-
cre ¢ Tem Tteopus Jlblonca noayuinna mHPOKHE NPHIOMKEHHST NPl
oObAcCHCHHN 00pa30Banis pasHuHbLIX COeAHHeHNT ocobenno Gaaro-
napa uccaenosannam M. Jlsurmiopa. B 1923 r. H. B. Cumxksnk
(1873—1952), npodeccop Oxchopackoro yHusepcntera B AHIINH,
Ha OCHOBe mojoxeHuii Teopun JIbionca—JI3HrMiopa 0OBACHUI TIPH-
POy XHMHYECKHX CBfi3eil B KOMIIEKCHBIX COeJIHHeHHAX.

B macrosiiice BpeMf pasJaH4yaioT NATh THNOB XHMHYECKON CBS3H:
HOHHYIO, KOBAJEHTHYIO, MeTaJai4yecKkylo, BOJOPOAHYIO H CBS3b,
00yC/I0B/ICHHYIO BaH-/lep-BaajJbCOBLIMH CHIAMH.
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HCCNEQOBAHMA OTAENBHLIX KNACCOB
HEOPTAHWMYECKMX COEJMHEHMA

B nepBoii nonoBuHe TeKyWero croaerna ObIIN CAeJaHbl MHOTO-
jliclennble KPYNHble OTKPLITHA B 00/1aCTH HEOPraHiueckoil XHMHI, B
@CTHOCTH B CBS3H C NOTPeOHOCTAMH MPOH3BOJACTBA MHOTHX H3-
jeHHO HeOOXOAHMBIX BellecTB. JLOCTATOUHD YNIOMSAHYTH O NMPOMBIII-
leHHOM OCYILLECTBJACHHH CHHTe3a aMMHaKa H OKHCJEHHH aMMHaka B
JOTHYIO KHCJOTY, pa3paboTke HOBBIX NYTE[l MPOMBILLIEHHONO MOJY-
eHHST MHHEpPaJbHBIX KHCJOT, coJel W yaodpeHuii, HeOpraHH4ecknx
JbICOKOTIOIHMEPHBIX MaTepHal0B H APYrHX BEUeCTB, TMPOH3BOACTBO
KOTOpEIX B HacTofllee BpPeMs B THFAaHTCKHX MaciiTafax xapakre-
H3YeT 310Xy HayYHO-TeXHHYECKOH PeBOJIOIHH.

Muorue ruapuabl, Win BOLOPOANCTbIE COEAHHEHHS, H3BECTHBI C

gasuux nop (HoO, HCI u ap.). B 1810 r. I'. I3su orkpbia ¢ocdo-
pucToii Bogopoa PHj; MuimbskoBuceTblii Bonopoa Obll mojydyeH B
850 r. T. ®aeiirmanom. B 1857 r. @. Benep orkpoin cuanan. 'mapug
MuTHA Obla oOHapyxeH ¢paununyscknm xumnkom JI JK. Tpocrom
(1825—1911), a B nanpHeiiwem Obla BbIAeeH M Hccae0Bad A. Myac-
anoM. B 1891 r. K. Buukaep mosyuuga roipuiabl LLeJ0YHO3EMEJb-
{BIX METAaJJO0B U T. 1.
Hoaroe BpeMms He yaaBajaoch MoOJY4HTh THAPHAL 60pa U KpeMHHA
(kpoMe cHJaaHA) B CBSI3H C HX HEYCTOHYHBOCTbIO H BOCMJAMeHse-
focthio nHa soaayxe. B 1917 r. Aavdppen lrok! B Bepanue pas-
paboTal cHeUHaNbHYIO BaKYYMHYIO annapatypy M HOpHMeHHI
fH3KHEe TeMMepaTypbl, YTO [aJ0 BO3MOMKHOCTb BbIAEMITb H H3Y-
IHTh HEYCTOHUHBLIE, CAMOBOCIIA-
fensiiolnecs rHApPHAL Oopa H
kpemuns. A. Itok noayuna rua-
puAbl  kpemuusa:  SiHg,  SigHeg,
SisHg, SiyHio n apyrue Boicuine
prapHabl. OHH oKasadlch peak-
WHOHHOCIOCODHLIMH, OAHAKO HX
CXO0ACTBO ¢ napadHHOBLIMH yrie-
BOJLOPOLAMH BECbMa OTHOCHTE/b-
HO.

B cepenune Tekyuiero croge-
g [ [laesmiokepom (1882—
1960) B Unkaro OBl OTKPHIT nep-

U Aaspped  [lrtok  (1876—1946)
yuennk A. Mvyaccana B [lapmxe.
C 1900 r. 6ma npodeccopom B Bepanie,
1909 r. — npodeccopoM Bricluedi Tex-
Huueckoil WKonwl B DBpecnay, a c
1916 r. — B Bepanne. C 1926 r. pado-
Tan B mnpuBaTtHoli snabopaTopun. Ero
BLIgalolecs HccaefnoBanns  ObAH 1M0-
CBAlLENE MHApHAaM Bopa, KpeMmMHHs H

pocthopa H padaHYHBIM  COEJHHEHHAM
IHAPHAOB. Aavgpped lTox (1876—1946)
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BEDE ABOHHONA rHApHA — amioMoraapuz aursg LiAlH. B zaasneii
ey BLI0 HoAYULH0 AOBONBHO MHOI'O CHOXHBIX PHAPHAOS, ocobenin
GopruApuAos wencuuslx MeTanqaos. Ilpocrefmmit npemcTaBHTE o
ruapuiacs 6opa — pubdbopar BoHg Golr nonyuen anepssie A. Hlrokou
B 1912 r. (moHomep — Gopau BH; HeuasecreH) meroHoM TepMuuc

CKOTO Pa3sJiO/KeHHS BRICUIHX IHApuacs Gopa. Hoaroe spems sTo ot

AHHEHHE OCTABANOCH HCHBYYCHHBIM 113-32 €r0 TPYRAHON AOCTYRHOCT:.

Jluwn B 50—=60-x rr. 6winu pazpaGorans Gonee shbexTHBRBIE MU
TOADL! MONYYeHHS BLICIUKX DopoBoiopodos {oxrobopanr BaHys, souo
Gopan Bsllys, pekatopan Byt u ap.).

B To ke Bpems OLIJI BHIAGSCHR aAKUALHEE ¥ APYFHE NPOUZBOL- |
Heie Gopana ¥ Beicuisx 0oposoloposos. Kpynlible 3acAyrin B H3yde
HUA cTpocHus GopoBoNOpONOs npuyansewar Yuassmy Haun Jlun:
cxomy (1919), nonyuuswemy 3a 3T nccmeacsanus HobeaescKyi
npemiio 8 1976 1.

Boaswiof HHTepec K THAPHAEM OOBACHASTCH HRPEMAe BCEro M
BEANHLIM APAKTHYECKHM 3HAYEHHEM, B YACTHOCTH AIS H3rOTOBIEHIN
PEAKTHBHBIX TOMAMB, ECTECTBEHRO, HTO PaKeTHOE TOMJIIBO ROJIAKI
o6anaTh NPEKAC BCETO BHICOKOH yaeablioli TemIoOTBOPHOH cnocol-
HOCTHIO (OTHOLIEHHEM TeNJOTH Cropanis K Macce TONIuBa), a
APYTOHl CTOPOHBI, ONPEACNEHHOH ANs KAaMAOTO C/ydast CROPOCTRIV
CcropaHus. Y RedbHast Tenora cropadus OGeHamia Jullb HEMHOTG
upenstmaer 4187 wfw/xr, Tensmora cropasus LiH cocrasasier
4702 wHwfur, Gopana 7275 xHx/xr. CoOTBETCTBENAO TENAOTE CIO-
pasust BeHy 7575 sMlx/kr u 1. 1.

Hexkoropeie ruapuast, B wacTHoctH BeHs LiBeHs Be(BHg)»
¥ Ap., Hpi RelCTBHH BOAM CNOCOOHE BLIACAATh DONBIIHE KOJHYECTBE
Bozoposa. MX uenodb3ylT B KAayecrse HPOMENYTOYHLIX HPOZYKTOB
NP HOAYYCHUHE JACMCHTAPHLIX BCULCCTR BHICOKOH 4HCTOTLL, 8 TaKKe B
OPraHuNecKoM cinTese Gjaroiapst cBoeit BHICOKON BOCCTAHOBHTEND:
HOfl crnocofHOCTHN I ANA HOAYYeHus Ha HOBCPXHOCTH METAMLIOB 3a
HAETHBIX aATHKOPPOTHOHHBIX HOKPHITHIL

HEKOTOPLIE HOBLIE COEAHHEHHS,
NMOAYHEHHLIE B TEKYU{EM CTONETHH

BrlcTpsift nporpecc B PassBuTHIl XHMII 3IE€MEHTOB I KJIaccoB
coegnneuifl #HalmoAanca B TEKYHCM CTOJCTIH BO BeeX 001a8CTHY He-
opraHuyeckol XM, YnoMaHeM, B 4aCTHOCTH, o0 OTKPBITHI CoeRin
sHedns Omaarcpoampiy rasos. B 1933 r, Jafinye INoanur, nexons ns
TEPMORHHAMINECKHX  cOOOparenni, nNpPeICKas’a’d  BOIMOKHOCTL
CYMECTROBANNS COeaNAeHUT ONaropGANbIX 'A308, B 4aCTHOCTH [eKca-
Qropigos — xpuuroHa ¥ keenoda., [Hefictsureasno, 3 1960 1.
M. Hocr cosmectro ¢ A, JI, KeflcoM OoyIMeCTBHA peaxiline MeXay
KPHITOHOM B OTOPOM, 4 TEKKE MEXAY KeeHouoM 1 bropon. B 19621
H. Dapraer nosydun rexcadropasarunar Kcedona. Heexoasko noan.
nee amepuxanckie xumikn X, Kraccen, X, Cennr 1 Jx. I Maapy
CHUTE3HPOBAAL TeTPadTOPHA KCEHORE HArpeBaHHEM CMECH KeeHoua
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dropa ac 400°C. Bexope O IOAYHEHB B APYTHE COeAIHEHHS

MeaHX HHepTHHX rasoB ¢ drepoMm, B uactaocTE XeFp n Xels,
pefcTaBasioiiie cofoll Jerko BORTOHNICIIHECH GeCUBETHLE KPHC~
a5l BRI CHHTE3HPOBAHE COCHHHEHHS KCEHOHA B ¢ APYTHME 3Je-
enrami, Taxnm ofpaszom, Graropoalbie rasbt, CHHTABUIMECH Brero
Kb ABafiaTh Jer Haszal O0e3yCcr0BHO HHEPTHHMH, OKazaslich
NOJHE PeaKLHORHOCTIOCOGHEIMH,

B nocienmie jecarwierHs GLINO MOAYYEHO HECKONBKO paHee
eM3BECTHHIX COeAHHennsl Heommupannoro cocrasa: AlO, AlF u ap.
CYHIeCTBYIOILKE JUIib TPH BHICOKHX TEMUEparypax I nepexoisilse
PH HH3KHX TeMBEPAaTyPax y CORAMHEHHA GOBIYHOrO TPEXBAJCHTHOIO
sioMutns}, KpoMe 310oro, GLIIH OTKPHTH BeliecTBa coctaBa NF; n

NCI,, a raxKe coegusenne ABYXBANEHTHOro kpeMHus SO (meracra-
Guarnoe B oOmunnlx yonosusx). Ilpencrasisior uHTepec ClHTESH
rasoredos ICl, 1Cly, ICY u coeannenns xucaopofta ¢ gropom OF,
0.F, u np. B 1940 r. E, Bufepr (yvennx A, llitoxa) upu geficrsun
eMMuaka na Sopan noayunn BaNsHe Tlo crpoermo sto coeminnenue
8HANOTHYHO Ben3oay, NO3TOMY €r0 HACTO HA3LIBRIOT HEOPTAHHYECKUM
HeH30A0M!

h..“ ’
B/H
i~i~—i;~l 7 NN—-H
i
H_B B
\\\N/
N

Bee 3T# IpEMepH TONYYEHHS ¥ HCCIEJOBANHA HOBHIX COeliiHe-
HEE CBHASTENLCTBYIOT O OLCTPOM pa3BHTHR HeOprannyYecKof XiMun
B XX croneruu.

IFJIABA XXV

BAYKMEMLILME MATNIPABNEUMA B PA3BUTUM
OPTAHMMECKOH XMMMM B XX B.

HEKOTOPLIE TEOPETHUECKMHE TNPOEBNEMbLE
OPFAHHMECHOH XUMHM

K rouny XIX B, oprauudeckuil cHHTe3 CTaj IJIabBHbiM Hanpas-
AeHHeM B Da3BHTHY OpraHuvecKol XMMHE, YTO B 3HAUHTEABHOI cre-
HeHy ONPejeRNa0 TPOrpece XUMHYECKHX 3Hauplk B Uetom. o
cronetie, Hayunan ¢ cepenuinl XVIII 8., Ha3niBpaeTcs RIMIKO-aHAAK-
THYECKHM NEDHOAOM B Da3BHTHH XUMHUH, TO clelyloiiee CTOJeTHE
feccROPHO  CAERYET Ha3BaTh [ePHOACGM  XHMUKO-CHHTETHHECKHX
HecHaezoBanui, |
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VYiKe mepBble yCmexH OpraHHYeckKoro cuHresa B kKoHlue XIX &
NPHBJEKIH K 3TOA 06.,1acTH HecaeJ0BaHHil GOJbIIOe YHCIA0 XHMHKO!
B pa3ubix crpanax Esponst u CIIA. Oauum H3 cl1eCTBHI TaKof Kol
LeHTPallHH CHJ HccaexoBaTeneli ABHIOCE OBICTPOE pacuIupeH
thakTnyeckoro martepHasa OpPraHHYECKON XHMHH, XapaKkTepH3yemoc,
HanpHMep, Bo3pacTaHHeM 4YHC/Ia H3BECTHBIX OPraHHYeCcKHX COoeaH
Henuil. I1. Baabaen B cBoeit u3BecTHONt MOHOrpauu MO HCTOPHI|
OpraHHYeCcKoH XHMHH NPHBOJHT HA OCHOBE HH(OPMALHOHHLIX Crpa
BOYHHMKOB JlaHHbIe O POCTe YHC/AAa H3YYEHHBIX OPraHuvyecKHx coem
HeHnit 3a 50 ser, Haunnast ¢ 1880 r. B Hacrosimiee Bpems 4mcso
H3BEeCTHBIX opraHHdeckux coepmnuenuii npesbiwaer 3000000, u ono
NpoaoyiKaer GLICTPO PACTH.

MoOmHBIM CTHMYJOM B Pa3BUTHH HCCAENOBAaHHI N0 Oprauirye
CKOMY CHHTEe3y cTaji notpefHOCTH NPOH3BOACTBA Pa3zHo0bpazHbIx
HCKYCCTBEHHBIX M CHHTeTHYecKHX MartepuanoB. OHu cAyXiiu BHa
qaJje 3aMeHHTeJSAMH HAaTypaJbHbIX NMpOAYKTOB, HO BCKOpe INOJYYHTI!
CaMOCTOfITeIbHOE H Xa)Ke OCHOBHOE 3HayeHHe B KauecTBE HCXOMHBIX
IJ151 H3TOTOBJACHHSA pa3HooOpa3HbIX H3/eHI TPOMBINIJICHHOrO H GLITO-
BOrO Ha3HAYCHIIA.

Passurie oprannyeckoil XHMHH B TeKYLIeM CTOJIETHH Xapakre-
PH3YETCsT 3HAYHTEbHBIMHI AOCTHXKEHHAMHU B TEOpeTHUECKOH obaacTn,
0CcOOeHHO B YCTAHOBJEHHH NPHPOALI XHMHUYECKOH CBA3H, CTPYKTYPhI
MOJIEKY/1 H MexaHH3Ma XHMHYeCKHX npespaiueduit. B ocHose pas-
paboTKil HOBLIX MpeaCTaB/aeHHil, TOMHMO TEOPHH CTPOEHHS H CTEpeo-
XHMHUECKOIT Teopnu, Jeran TaikxKe o HOBeilne JOCTHHKEHHS (HIHKH
aTOMOB H BOJTHOBOH MeXaHHKIL.

B pasBuTHH yueHHH O NPHPOAE XHMHYECKOH CBA3H B OpraHuue-
CKIX COeIHHEHHsX 60JblIoe 3HAYEHHE TONY4HIa TEOpHs KOBaJeHT-
HOlt, Wan romeononsipHoii, cssizu JIbionca—Jlaurmiopa, Gasupyio-
uiasicd Ha MpH3HaHHH yH4acTHs B lbO]}MI[pOBaI[I[]-I CBA3H Me)K,'ly aABYM#
4ATOMaMH ABYX 3/JEKTPOHOB, 00UIHX I 060OHX aroMoB (OKTeTHas
teopusi). KoBaneutnast ¢Bsizb HaubGojee pacnpocTpaHeHa B OPraHu-
yecknx mogaexynax. Ho B 6osbiinHeTBe cayyaes oHa He Ha0J0naeTcs
B YHCTOM BH/E, Il 0OLIYHO B KAKOH-TO CTeNneHy peaibHas CBA3b MOXKeT
HOCHTb H TeTeponoJspHbil, HoHHLI, xapakrep. CnocobHocth pas-
JHYHBIX aTOMOB NPHCOEAHHATH HJH OTJ1aBaThb 3JCKTPOHLI pa3/inuHa.
KoauuecTseHHo OHa Bblpaxaercs sJeKTpooTpuuartenabioctbio. J1. ITo-
auHr (p. 1901), onpegeanBuinii 31eKTPOOTPHILATENBHOCTD KaK cnocod-
HOCTh ATOMOB B MOJIEKY/1aX MPHTATHBATL K cede 3JeKTPOoHbl, COCTABHI
LKAy 3JeKTPOOTpHllaTebHOCTH A1 3/demenToB . Hem Goabiue pas-
HOCTb 3JIEKTPOOTPHILATENLHOCTEH AaTOMOB, BCTYNAIOULHX B CcOejliHe-
Hue, TeM npounee, no IToauury, obpasyemas Mejldy HHMH CBA3b
(1931).

B cayuae KOOPILI[Ha]J.HOHHOﬁ CBA3H BJAUAHHE 3NEKTPOOTPHIIATECIb-
HOCTH CKA3LIBAEGTCHA HA OTHOCHTEJLHOM TOJOMEeHHH BaJeHTHOH napsbl

! HaubGonee saekTpooTpuuaTteasiumu, cornacto JI. TMoannry, asasiores drop
H KHCJOPOI, a HAMMEHee 3JeKTPOOTPHIATENbHBIM — ue3uil. Teopns 3.1eKTpooTpH-
HaTeabHoOCTH, Takium ofpazom, OJn3ka K npelcTasiennsm Bepueamyca.
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PKTPOHOB MeXK1y aroMaMH. B cHMMeTpPHYHO NMOCTPOEHHBIX Mo/e-
ylax (snementapHbix rasoB O, Hy u Ap.) mapa 3JeKTPOHOB 3aHH-
eT CpelHee MOJOMKEeHHEe MeXIy aTOMaMH, H JHNOJbHBIH MOMEHT
knx monexkyn pasen 0. HaoGopor, B ciyuae, nanpumep, MoJaeKy/Ibl
IC] napa siaexkTpoHoB (TOYHee, 3JeKTpoHHOe 06JaKO 3TOil napui)
fellleHa [0 HaANpaBJIeHHIO K aToMy rajioreHa, BCJeICTBHe Yero
D/ieKysa o6JiaziaeT AHNOAbHBIM MOMEHTOM. DTO ABJICHHE 3JeKTPOH-
Dro cMeuleHHs 10aYy4HiI0 ocofoe 3HayeHHe B PA3BHTHH YYEHHS O
CAKIHOHHOIT cnocoOHOoCTH, OJHAKO KOHIENILHs KOOpPAHHAILLHOHHOI
Bsizit JIbionca — Jlaurmiopa MoXKeT paccMaTpHBATLCS JIHIIL B Kade-
Be uucto QopmanbHoil. OTKpbITHA B o0GJacTtH CTpPOcHHS aTOMOB
[OAT B H3BECTHOM NMPOTHBOPeYHH ¢ 3Toi Teopuefi. CoraacHo Teopnu
Opa, Bpaulalouliecss BOKPYr aTOMHOrO siipa 3JeKTPOHLI He MOryT
ACCMATPHBATBCH  COCPEJOTOYEHHBIMH  MEKAY JABYMSI aToMaMi.
03TOMY BO3HHKaeT npobJeMa; Kak MOMKHO 00BSICHHTb CYlleCcTBOBa-
e (UKCHPOBAHHOH maphbl 3JEKTPOHOB KOOPAHHALUHOHHON CBA3LIO.
Jra npobaema oxasanachk ¢ KoHna 20-x rr. B LeHTpe BHHMaHHA
ccaefoBaTeaeli M0 TeOPHH XHMHuYeckoil cBsisu, Ona Obla peureHa
| pesyabTaTte TpHBJACUEHHS 1aHHBLIX KBaHTOBOI MexaHuxkd. Hoswrii
I0AXOJ K TPAKTOBKEe MPHPOAbI XHMHUECKOH CBSI3H H CTPOEHUS MOJe-
Y/l OpraHHyYeckHX COeJHHEHHIl Jer B 0OCHOBY KBAHTOBOH XHMMHH, BO3-
kel B KoHlte 20-x rr. [lepsble necienoBanns B o6/acTH KBaHTO-
0it xuMuu oTHocATes K 1927 r., korga nHemeuxuit ¢usux B. [efitaep
[p. 1905), craBwnit B 40-x rr. npogeccopom JLyGaHHCKOrO yHHBeEpCH-
era, coBmectHo ¢ @P. Jlonzonom (1900—1954), pabGoraBmum B
CILUA, aann npuGamKeHHbli pacyeT XHMHYCCKOH CBSA3H MEXAY aTo-
aMi B MoJieKyJsie Boaopoaa. OHn paccMOTpesH ABa aToMa BOAOpOAa
npouecce ux coamxennsi. Okasanoch, 4TO 3JEKTPOHbI, CBA3aHHLIE
IPOTOHAMH, BCTYNAIOT BO B3aHMOJeACTBHE H NPH J0CTATOYHOM cO/H-
Kennu 00pasyloT 3JeKTpoHHoe obJako, obdliee AJs1 000HX aTOMOB
(Bo3HHKaeT MoJeKyJsa). JHeprusi TAKOH CHCTEMbl MCHBIIE CYMMbl
hHepruil oTAEJbHBIX aToOMOB. DTO U 03HavaeT oOpa3oBaHie XHMHYe-
oit cBa3n. Meroa leittnepa—J/lonnona B 1931 r. k. Castep u
, [Tonunr pacnpocTpanuad Ha MHOCOATOMHBIE MOJEKyJabl (Tax
la3biBaCMblil METO BaJICHTHBIX CXEM).

JlanbHeiiliee pasBHTHE TEOPHH XHMHYECKOH CBH3H OTHOCHTCA K
pa3paboTKe MeTola MOJIEKYJISAPHBIX OpOHTajeH, KOTOPHIH BO3HHK B
kontie 20-X rr. M MOJAYYHJ OTpaMKeHHe BHaAuaJe B HCCJeI0BaHHAX
. Xynna (1896) — reitnenbGeprckoro Qusnka u Hx. 3. Jlennapn-
Ikorica (1894) — anuraniickoro xumuka. ¢. XyHa npeiacraBasi
KHMHYECKYIO CBfI3b KaK cyMMYy QYHKIH{ ABYX 3/J€KTPOHOB, NpHHAX-
JleXKallliX pasjiudyHbIM aToMaM, BCTYnaloluuM B coeanHenne. @, Xyu-
Ay NpUHAANENHT TAaKKe H3BeCTHas KaacCHHKAUMS THIOB XHMHYe-
cKnx cBsa3ecii. BHauane oH mpeanosnaras CyulecCTBOBAHHE HECKOJbKHX
HIOB CcBsA3eil, 0003HaYaBUIAXCH HM TpevyecKHMH OYKBaMH C HHICK-
camu, B 30-x rr. oH npHiuen K BEIBOAY O CYILIECTBOBAHHH JIBYX OCHOB-
HLIX THTIOB XHMHUECKHX CBSi3efl — NpoOCTOH, HIH O-CBA3H (OGLIUHO
0003HauaeMoil uepToOUKOil), H Tak HasbiBaeMoll m-cBf3n. 0-CBai3b
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o6pasyerca ABYMS 3JIeKTPOHAMH, OPOUTANH KOTOPHX MAEKCHMAIbln
NMePeXPHBAIOTCH B HaliPaBJAeHHH NpAMol, coegnnmiomed ofa atom:,
BCTYRAOMWMX B coefindende, n-CBs3b XapaKTepHa RAs COeAuHeHn
¢ KpaTHbiMy CBRIAMH H 00pa3yeTcs ABYMS HECNAPeHHbIMH 3ACKTp:.
Hasil YIIepOAHBIX ATOMOB, OPOHTANR KOTOPHIX PACHOBOKEHH nejp
HEHJHKYAAPHO K [IOCKOCTN MOAeKyAsl (HanpuMep, 3THAeHA),

Merton MonexyaspHeIx opfGuradelt Opli pas3paGoraH amepHKan
uem P, Manaukenom (1896). B 1927 r. or Hexoropoe ppemsi pafh
T30 vy @, Xyuna B Terrunrese, B pansuefiues, 8 Unkaro, B navas.
30-x rT. OH, NOJL3VACH KBAHTOBOMEXAHMYECKHM anilapaToM, 3aHb
Mancs HeoJefcBaulieM XuMmndeckod cesan, Oplurany on nmpescran
S KaK pPa3MBITOe 3JeKTpoHuoe o00JaKo, OXKPyWaioulee aToOMHLI
sppa. OpluTany HanpapieHsl B HPOCTPAHCTEE ¥ MOIYT nepeKpuipat:
Apyr Apyra, ofpasys xuMuuecryio ®asb, MeTol okasancs npuaMc
HUMBM QIS ONHCAHHR CTPOeHHs JuoBblX MoOJekyhd. Pacuer sneprun
CBR3eH W CBOHCTB MOJEKYJ Ga3uPYETCH Ha 3a3KOHaX KBABTOROH Mexa
auky, MexonusiMy aaHHbiMy chyxar ypassenne 3. LHpenunreps
(1887—1960) u npunaunn B, Hayan (1900—1958), Merox Maanu
KeHa Joilree Bpems O, OAHAKO, NPHOMHIKEMHHM, M TONBKO &
850-x rr. 6ui7 co3zar crporufi MareMardyecknlt anpapar, 4ro o
BMECTHO C NpHMetHeH eM DAEKTPORHO-BHYHCINTENbHEIX MaIoHH NO3RO-
JHAC NOAYYHTL TO4HBIE NaHHHe 3Hepruil cssiseM. 3r1oT Merom Owls
pacnpocrpanen 3, Xmoxxenem {1896) na opranpueckHe MOJEKYAb!
(1931}, On npensoxui, B HAaCTHOCTH, TJIOCKYID MOAEAb MOJEKYJb
0ens3oda M yKasad, ¥T0 CBH3H YLACPOL-—Yriepol B 3TOM  ChAYYac
HepaBHoUendsl, B pansHefilleM 3TH ppelcTaniennss Oblin nepene
CeHb Ha MOJICKYJ/bl MHOTORACPHBIX apPOMATHUECKHX COSRHHEHHN H Ha
AHENOBLie YIVIEBOROPORL € CONPAKENHBIMH CBAZAMH,

TIpHHUKN pe3onanca CTYPYRTYP, N/ Me30MeDHY, BHIBEREH Hd
OCHOBE KBaHTOBOH Mexaliuxky. Ha3paune «peszomanc» NpeRnomKeny
H. B. CHIKBHKOM RO aHaJIOTHH C ABJEHHEM pe30HaHCa B TEOpHN
xosnefannil, 1llupoxce npumenelHe 3TOroe HPHHUHENA DPHHANNCKHT
J1. Hoanury (1930 u nocrenyiomine roast}, Masecrno, 410 cTpyRTYpa
MHOTHX MOJEKVYA BHOMIE OJHO3HAYIO BHIPAXKAETCH CTPYKTYDHOM
dbopMmynofl (HanpHMep, Merad}. ORHAKO CYIIECTBYIOT MOIERKY b, AJIH
KOTOPBIX BO3IMOXHO NPeNJIONKHTE PAZNKEYHHE H PaBHONDABHEIEC
crpyxkrypsl, Tax, JI. [Toausr 1pHBOAHT, HANPHMED, CTPYKTYPH MOde-
KyJAbl 030Ha:

s VA
: ) H .0\"
\O: \O:

Coraacuo JI. [o/anury, B TaKuX CAYYaAX MOJEKYTY MOXKIIO paccMar-
PHBATL Kak HENPEPRIBHO M3MEHAIOWIYIC CBOe CTPOEHHE 0T OJHOIC
COCTOHHHA K JIPYFOMY € BBICOKOH 4acToTol HaAH Xe Kak 06/1a3a1011y10
CTPYKTYPOH, Kotopas He MOoxer ObTh BhIpamena of0niunoil $op-
Myaof. OTclofa cieiyer, 4To MoneKyna ZoaxHa o0JajaTh ¢BOHCT-

230



IMH KaXXIOH H3 JBYX HJIH HECKOJBLKHX BO3MOMHLIX 3JEKTPOHHBIX
PYKTYD.

Teopusi pe3oHaHca Bbi3BaJa B CBOe BpeMs CIOPH H NOJABepriaach
ntuke. OHa HOCHT B o6lIeM KayecTBeHHbIi xapaxrtep. OnHako
panbie auraniickne xuMukn K. Maroasn! n P. Po6Gunson 2 ykasanu
30—40-x rr., 4To #IBJEHHS OTKJOHEHHs B 3JIeKTPOHHOH CTPYK-
ype MOJIeKYJ OT HOPMAaJbHOrO TOJOMEHHs (pe30HaHC) BHI3LIBAIOT
BMCHCHHST B peakUHOHHOH cnocoBHocTH Mogexva, K. Huroabn
qospemenno ¢ JI. IToannrom B 1930—1932 rr. passun npeacrab-
BHHe 0 MesoMepHH (péoog — cpeanuii u pegi¢ — uacTh, eped.),
DIV1ACHO KOTOPLIM peasibHast CTPYKTYpa MOJeKYJ paccMaTpHBaeTcs
[AK HeKoe cpelHee MeXAy ABYMS HJH HEeCKOJbKHMH MBICJHMBIMH
PYKTYpPaMH.

Peakumonnas cnoco6HocTh. OrpoMHbli 3KCnepHMeHTaAbHbLI Ma-
fepHaJ Mo OpPraHuueckoMy CHHTEe3Y, HAKOMJIEeHHbI B TeueHue mocjel-
PrO CTOJIETHSA, MTO3BOJHJ YCTAHOBHTH MHOTOYHCJAEHHBIE 0COOEHHOCTH
PUEHHA XHMHYECKHX NpPOLECCOB B pas3JMHYHBIX YCJAOBHAX, KaK B
acTH BHépFET]‘IKH, TaK H KHHETHKH 3THX NIIpOUHeCCOB. Bouabliias uactsb
fakoro poja oco0eHHOCTeH MNPOTeKaHHSA XHMHYECKHX IpOLECccoB
auuia cBoe OTparkKeHHe B IMIHPHUYECKHX TpaBijax, HCIOJb3yeMBIX
IpH NpakTHYECKOM ocyllecTBJeHHH cHHTe30B. TodbKo B nociaefgnue
lecATHACTHS 3TH NpaBuia ObH OOBSICHEHBI HA OCHOBE 3aKOHOB
husnkn 1 Quanueckod XUMHHM M mpuoOpeau 3HAUeHHE 3aKOHOMED-
ocTell. Y4eT TakuX 3aKOHOMepHOCTell MO3BOJsSeT XHMHKaM-CHHTe-
KaM CO3HaTe/bHO YNpaBJATb TeYeHHeM XHMHYECKHX NpPOLEeccoB H
CYLLeCTBJIATL HaNpPaBJeHHbBIE CHHTE3bI.

- Ewme B Hauaje 30-x rr. Texyllero cTOJeTHA AaHITMACKHH XHMHK
A. Jlensopt (1872—1941) xaaccuduuupoBan aeficTsylouiye pea-
PeHTHI, T. €. BCIILECTBA, BHI3bIBAIONIHE peakuuio (HanpuMep, 3aMe-
lleHHsT), Ha aHHOHOHABI H KATHOHOMABI COOTBETCTBEHHO € HX CXOI-
BOM C aHHOHaMH HJM KaTHOHaMH. p P0611H30H HCNOJABb30BAJ TaKHe
IpeicTaBJeHHd B CBONX HCCJAeJ0BAHMAX H pacluupu ux. Heckoiabko
po3atee K. MHroaba BBeJ TepMHHBL «HYKJICO(PHJIBHBIH» 107 peareH-
[OB, KOTOpbIE Jal0T 3JeKTPOHHYIO Mapy AJdd BHOBb BO3HHKAIOIIEro
PH IX JeHCTBHH COCJHHEHHS, H «3JeKTPOHIbHBIH», KOrja peareHt
He 1aeT JeKTPOHHOH mapsl AJ5 BHOBbL BO3HHKawle# cBasn. Coor-
BeTCTBEHHO TaKHe peakKUHH MOJYUHJIH Ha3BaHHsS peaKUHil HyKJIeo-

U Kpucrogep Hreoavd (1893—1970) — BHAHBI AHTAHACKHA XMMHEK, npodec-
cop Jlonnonckoro ysusepcuteTckoro koadaeaxka (c 1930 r.), ocnosatenn duaiue-
CKoit oprannyeckofi xuMun. HaBecTed CBOMMH MHOTOUHCJAEHHBIMH HCCAEA0BAaHHAMH
peaxiHonioil cnocofnocTH, B ocofeHHOCTH apOMaTHYECKHX coefuHenwnil. Aptop
Teopun mesomepun. Ha pycckom sanlke u3gaHa ero uspectHas kuura «Teopern-
HeckHe OCHOBH opranuveckoft xumuus» (M., 1973).

. ? PoGepr PoSunson (1886—1974), noayuns crenens JokTopa B Maunuectepe B
1910 r., 6611 B 1912—1915 rr. npodeccopoM OPraHHue€cKOil XHMHH B YHHBEPCHTETE
uniest B Ascrpaanu. To Boaspamennn B Auranio on paboTan B HECKOMbKHX YHH-
mepcutetax w ¢ 1929 r. cran npodeccopom B Okcdopre. On meesenopan cTpRyK-
TYpHl psilla pACTHTEJbHBIX KpAcHTeNell W AJKaNOHA0B, paspaloTan W ocymecTBHA
CHHTE3bl MPHPOAHLIX PACTHTE/bHBIX BEILECTH, B YACTHOCTH MOp(QHIA H APYrux ajka-
JIOH0B. 3aHHMAJCA H HEKOTOPHMH BONpPOCAMH TEOPHH.
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$uABHOTO H AlexTpodinbHoro 3sameillennst, MexaHusy peakuub
ofonx Tuneor Ol noapobHo sxcmepHMmentanabuo ndvuen Kp. Hui
FOALAOM ¥ €70 coTpyidukavn 8 30—40-x rr. o BHOAHEe HOITBEDPAACH

K srum apym tunasm peaxkuifl caeiayer JoBaBHTH eule Peakuim
PAIHKAALHOTC 3aMELIEHNS, KOTOPHIC XapakTepl3yioTcs paclilciie:
HHeM KOBAJCHTHOH CBR3N y HCONOIHOIO BeuiecTsa 1 ofpaloBaHueMm
JAuB0 IBYX WOBBIX EPOIYKTOB 3aMelieHnd, aubo 0iHOre Npoaykra I
¢BoBOAROTO padnKata, YCTamoB/AeHNe MeXaHn3Ma 3TIHX THTOB npe
BpAalieAKA MO3BOAIIC TeOperiiyeckH oDBACHHTE padee YCTaHOBACH-
BbI€ IMANDIIIECKIIE PABHIaA, OTHOCALLIIECSH K PeakUliy 3aMetie s
OTHISIACHNRA, 4 TaKkiKke W NPYCoIHNenns {B TOM 4HCAe H npHcoelH-
HEHIS N0 KPatHhIM YIAEPOI—YIVICPOIHMM CBA3AM H T. 1.).

CeoGonnme paauxaasl Ha ocuoBe npeacrasdaedni A. Jlapvasse
0 PalMKadaXx BO3HHKAA TeOpHH, OTORKIECTBIABHIZR DAANKAIB ¢
«aTOMAMH OPraHuyeckKuX coelHeHnR», HTPAIOHINX TY Xe pOab, KaK
NPOCTHE aTOMB B HEOPraHIUECKNX BellecTBaX, YaeHHe 0 palikanay
BOHIG B KAUECTBE OCHOBHOTG MOJOKEHIS B ITeKTPOXHUMINIECKYIO
tTeopuio 3. Bepueanycea.

© B cepeanne X1X B. Ka3anoch, UTO TEOPHA PaIHKAI0B #Mela npoy
BYIO 3KCTEPNIMeHTANBHYIO OCHOBY,

Hecmotpa wa 1o uto ente 8 36-x rr. XIX B, Ou1ay oTKpuiTH peak-
puy sameutenna (OK. ioma u ap.}, Ur0 B CBA3N ¢ 9THM B KOHUC
KOBUOB TeODN# DAINKAJOB Tala, XMMIKOB elic HeXoTopoe BpeMs
NPHBJIEKANA Haesl CYHIeCTBOBAKHA CBOOOIHLIX PAANKAJNOB — aTOMOB
OpTaHHIecKx Bemects. M /b 0CTe BO3HMKHOBERIIR aTOMHO- MO3e-
KYyJISPHOFO YHCRIA 11 YCNeXx05 B N3yueluy H XapakTeprHeTnke Husn-
YEeCKUN CBOHCTB MOJexyd {Mofexyisipras wacca) Ouio makopen
YCTaHOBACHD, HTO CBOGOINBE PAaIHKaIL {B CMLCAE 3JEKTPONKHMH-
yeckoil Teopnst Depuennyca) ke cyulectsylor. Boannxknosenne reo-
pity xuMuueckoro crpeenns B 60-x rr. XIX 8., ocHoBaunofl va npn-
3HZHRKYI MeTHPEXBAACHTHOCTH YIaepoia, BIGANEe MOITBCPHK 1330 5T0T
sursoa. B 1896 r. B, Ocrsanni BHICKAa3aR MHeHHE, UT0 IPHPEIA Qpra-
HHYECKNX DAAHKAAOB (B COBDEMEHHOM MX DOHIIMAHIN) Taxosa, uTto
ROAVIITL HYX B CBOBOIHOM COCTONHN HEBOIMOAKHO,

B 1900 r. nossnacch coobieHite aMepnKancKkoro xnvnxa {(Muuu-
rancknt yvumsepcurer) M. TomGepra (1866—1947} o noayyenusn
UM cpofoamnore pailxata — Ttpudennamernia. Ecrvecrsedno, 4ro
370 cooGulennie GHJIO BCTPEUSHO NHMUKAMH € SBHEIM HeJORCPHEM
1l CYHLIECTBOBANE HOBOrO CoeANHerns OHAO NPHIHANO JHIIDL No31Hee,

B xonue XIX 8. M. l'oubepr cuurtesnposas terpapeHuIMeran.
Ox npeAniprias ciyFes rexcadeHINaTaHa ¥3 TPHDEHHAMETHAXIO
prla peficTrileM wa uero cepebpa:

2{CeH;):CCI-4-2Ag — (CeHs}sC—C{Cels)s+-2A2CH

Mowuno Ouao OMIEIATH, YTO HO.-’E_\-”‘IQHHHE?I Tarliy DBYTeM rexca-
C}JEHHJ’BT&!‘I ﬁylle'r }FC?OQ‘%HBEM H BMeECTe € TeM XHMHMeCKY HHEeDTHEM
coezunenuem. Hechenoranne ROXA3aM0, 4T0 3TO KPHCFILAHYeCKORe
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JeCLBETHOE BellecTBO NPH PacTBOPEHHH B OPraHMUeCKHX pacTBOPH-
eJ151X HEOXKHIaHHO 7aga0 oKkpalleHHble pactBopel. Kpome toro, Goiao
HHPY}KPHO, HUTO B pacTBOpax HOBOe BeULCCTBO JIerko BeTyhnaer B
aKUHH ¢ KHCJAOPOAOM, rajJoreHaMn M ApyruMmu arentamu. Bee sto
Ipuseso M. Tombepra .K uaee, 4To rekcadeHuJITaH B pacTBope
HCCOLHHPYET NPEANOJOKHTENAbHO Ha Pa3zHOHMEHHO 3apfizKeHHble
pobOAHbIe pajdHKaJbl Tpncbemm“emna. [IpoBepouHbie ONBITH, a
AKAKe onpejfeseHHe MOJEKYJSpHONl Macchl NoJATBEPAHJAH CYLLeCTBO-
aHpe B pactBopax cBoGoaHBIX paaukanos. M. ['omOepr noayuma u
pyrie noxodubie xe cBo0OANbIe PATHKAL! 113 FeKcaapHIs3Tanos.

B Teyenne mepBoit mosoBHHbBL TeKyllero cToseTHs Obljio oOHapy-
eno DoJibloe YHCJID pasyIHyYHbIX CBOSO,ELI-IbIJ( painkanaoB Kak B pacT-
opax, Tak u B ra3osoit ¢asze. Hemeuxuit yuenstit ®. [laner (1929)
JO/Iy4H/T METHJ H 3THJA pas3JioKeHHeM TeTpaMeTHJCBHHIIA H TeTpa-
iTi/acenHua (B X1X B. 6b10 ce/IaHO HEMAJIO NONBITOK, OKA3ABIINXCH
je3ycrellHbIMH, TMOJAY4YHTh B cBobOAHOM BHAE 3TH palnKadbl).
paBia, Kak OBLIO YCTaHOBJEHO, MPOIO/IKHTE/ILHOCTD KH3HH ITHX
)alKaJd0B o4eHb Manaa u coctasiser okoso 0,01 ¢c. B npouecce nccie-
0BaHHH CBODOAHBIX palHKaAOB BBIACHHJM, UTO OHH OTHOCATCA He
0JbKO K COeIMHEHHAM TPEXBAJEHTHOrO YrJepoja, Ho H K APYrHM
TOMaM ¢ HeHACHIUEHHBIMH CBA3AMH, HalpuMep OAHOBAJCHTHOIO H
ETLIPEXBAJEHTHOr0 a30Ta, O/HOBAJEHTHOro Kucjopoja H T. A.
Bouabluoit HHTEpec XHMHKOB K MOJYYEHHI0O H H3YyueHHIO CBOHCTB
060AHbIX pafHKa/I0B 00bACHACTCA B 0COOEHHOCTH HX POJIbIO B Nepe-
OAHLIX COCTOSIHHAX, T. €. B aKTHBHOM KOMILICKce, ONpeAeaiouiem
anpasJ/icHie H KHHETHKY MHOYKecTBa peakUHi.

- Tayromepus u ABOACTBEHHAs peaKUHOHHas CNOCOOHOCTh. C TOYKH
DEHHA TEOPHH X#MHYECKOro CTPOEHHS peaKIHOoHHads crocOOHOCTb H
anpaB/JeHine XUMHYCCKHX PeaKiHil onpelessioTes CTPYKTYPOil Moe-
Jl pearHpyioliux BeHLeCTB, HAaJHYHMEM B CTPYKTYpe TeX HJIH HHBIX
)YIIHPOBOK aTtoMoB. OAHAKO y:Ke BCKOpe mnocje BO3HHKHOBEHHS
BOpHH XHMHYecKoro crpoenus ee astop A. M. Bytaepos ormerua,
[0 HEKOTOpble CcOeJHHEHHS C PaBHON BEPOATHOCTBIO MOTYT GbITh
pejicTaB/eHbl ABYMA pasJauHyHbiMH opmysamu (LHAHOBasg KHCJAOTA
moueBnna). [Tosauee, B 1877 r. A. M. Byraepos Bbickasas MbICb,
0 B TAKHX CJAy4asiX MOJEKYJbl COCJHHEHHH NOCTOAHHO H3OMEpH-
OTCAl W HepexoAsT H3 OJAHOro coeaHHeHHs B Apyroe u obparHo.
€ICTBHE ITOr0 TakHe coeAHHeHHs MOryr ob/aanarth ABOCTBEHHOM
AKILHOHHOH CIOCOOHOCTDIO.

B 1882 r. A. Baiiep 3amern., UTo H3aTHH pearupyer B OAHHX CJYy-

O
™

X COOTBETCTBEHHO CTPYKType: Cqu\ /CO (n1aKkramuas

pua) B ﬂpyrnx Ke caydasax B coorser{:mlm CO CTPYKTYPOIl:

H4< C(OH) (makTumuas ¢opma). Eme pauee, B 60-x rr.

u. ) L)
HBBE[‘TEH caydyaH JOBOHCTBEHHOH CTPYKTYPHl aueToyKcycHoro
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adupa {eHonbHas H KETOHHAA (GOpPMBI}, KOTOPHH CTakd oObeKToM
HOMEMHKH O TOM, XaKyio H3 GOpMyn chefyer NPH3BATH HPABUILHOM.
B 1885 r., ofcymnan vakue cayuau, HeMeuxuf xumux K. Jlaap
(185631929} npessokua HasBath UX TayroMepHel (Tavrdg — TOF
e CaMhll ¥ UeQlg ~- Uacth, 2ped.}. OH BHICKA3AA MHEHHE, YTo
CYMICCTBOBANNE TAYTOMEDHBIX COCIMMEBHN CBA3AN0 ¢ BHYTPHMOAC
KYISPHEIM TepPeHOCOM BOXOPOAHOTO aToMa. B 3aBHCIIMOCTH OT ero
BONOKeNHA alleTOyKCycHBA sdup MOkeT pearupoBath J1ibo kaw
okcucoenurenue, Ao xaxk xetrou. Ilo Jiaapy, TayroMmepntle coenn
HeHHs He NpeAcTaBisior coBoil eMect AByX QOpM, a ABARAIOTCA OAHOA
dropmot, B KOTOPOR BOAODON OCHMAHPYET H3 OAHOTO NOJOMEHHH It
Apyroe u ofparse.

[Ipoteccop Bepannckoro ynusepcurera Il HroBceon (1859-
1923} npn auanuze MexauusMa fABieHus rayromepuu (1887) npex-
NOMHA ISt HEro 1a3Banie <AeCMOTPONHR» (deodpdg — CBH3b
tpereiv — 1I3MEHATE, 2ped.). DTo HaszBaHue ynoTpebiasercs H Ao
HECTORLIErC BPeMCHH HAPARY C 1a3BaNHeM TayTOMepHa.

Touxa spenna K. Jlaapa noxsepriace xpuvnxe n Owaa oraep:
uyta s 1896 r., xorga uencruil npodeccop JI. Kaopp (1859—1921.
A0Ka3akd, ¥TO #BRJeNHe TayTroMepui o0A38HO CYLIeCTBOBAHBIO IBY:
H3oMepHHX ($OPM, B KOTOPHX BOAOPOAHBIE aTOM 3aiHMAatT Pasiun
Hoe nonioxenne B Modekyiax. Ofe dopvpt yeroliuysw B KpucTaRAN:
YECKOM COCTOMNYI, B PACTBOPAX e BOIMOMKNbI B3auMHble npesBpa:
mlenus obenx dopm, ITi BuBOXM Gunp nogreepxaenst B, I Bocany
senycom (i861-—1922), woTopoMy yHRaZoCh YCTAHOBHTH NpnGansn
TeAblioe KORHYECTBLRHOE COOTHOWICHHE CHOABHOH M KeToRHOH dopu
8 popmundesnayxcycHoM adupe.

KamGpunmmexuit npodeccop T, Jlaypu {1874-—1836), ochosn-
Basich na npejcrasiesusx A, M. ByraepoBa o AnnamuiMe B3AHMHLY
HEPeX030B TayTOMepHBX dODPM, HPeIJOKHI ele OXHO Ha3BanNe B
TAyTOMEpIl — <«JNHaMpuecKas uaomepusi», B naspuefiiem annami
deckxofl y3zoMepieft oOBACHARNR pa3ncolpasHbie SBACHHA B3AHMHBIY
npespaulenuii ¥3oMepHEIX $OpM, OTHOCALIHECH, B UACTIHOCTH, K
OnTHUYECKOH M3OMEPHN, B TOM YHCIE XK IBACHHIO MYTapoTauHy — H3-
MEHNCHHIC BPALLeRMA NVIOCKOCTH TIOAHPHIAUHM HIPH B3AMMHBIX Depe-
X0/aX ONTHYeCKHX H30MEPOB,

TayromepHie npespaileRsst nOAyYsAR OBoAblice 38aYCHHE i
DNpaKTHKE OPrauyiecKoro CHuTe3a. B neKOTOpHX cly1asx oKa3adoch,
UTO CKOPDOCTH PEakinl eHOMBUBIX N KeTOHHBIX OPM pasindiul, o,
BOIMONHE peakuiy Tod way unok dopmul, Kpome Tore, cxopocTs
peaxuuft OfHOM M3 HUX YACTO 3ABHCHT OT PACTBODHTEAS 1| MPHCYT
CTRIf TIOCTOPOHHUX BelecTB, B 0coOeHHOCTH KMCJIOT ¥ IHedoued,

JIBOMCTREHNYIO PeaKMOBHYIO CHOCODHOCTL TAYTOMEPHKX COemI-
HeHMH IIHDOKO H3YNajlil MHOTHE XHMMKH B TeueHHe TEKYLIero cron-
tas. B CCCP sta obaactb neeieoBagufl cTala TPAXHIKOINON ele
co speMmesn A, M. Byrseposa u paspabatuBacrcs A0 Hacmﬂmvam?
BpeMeNH KaK JpeiCTasHTeAMH 6ymeposcxo“ IKOAS, TAK H YU
HEIMM EPYTHX XMMHUECKHX BIKOX.
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XHMHA INEMEHTOOPTAHWYECKUX COEAWHEHHA

Eme A. JlaByasbe KOHCTaTHpOBaJI, UTO OpPraHHYecKHe coejHHe-
i, TOMHMO Yyrjepofla ¥ BOJOpOja, MOTYyT cojepXkaTh H Apyrue
leMeHTbl, B 4aCTHOCTH a30T ¥ ocdop. JdehicTBHTebHO, C MePBHIX
JaroB PasBHTHA OPraHHYeCKOH XHMHH y4yeHble CTOJIKHYJHCH C Ta-
HMH COeJHHEHHAMH, a TaKkKe H C CePHHCTbIMH COeJHHEHHAMH.
deckonbko mosaHee GBIIH OTKPBITHL H METAJJIOpraHHYecKHe COeIH-
eHNS, MOJyuHBIIME OcO0Oe 3HAUeHHe B PA3BHTHH OPraHHUeCKOro
HTE3a. _

Meraanoprannueckue coenunenus. B 1848 r. D. dpaukaang,
penoJiaras BhIAEJAHTb cBOOOAHbIE paAuKaJ/bl (MeTHJ, STHJ H T. . ¢ )
arpeBa/l B 3alafiHHBIX TPYOGKaX COOTBETCTBYIOLIME aJKHJIAHOAMIL B
pHCYTCTBHH HiHKa. OH MOAy4nsa NPH 3TOM BellecTBa, omHGOUHO
puHATBle MM 3a cBOOOAHBIe pPaJHKaJbl, Ha CaMOM e JeJe npea-
TaB/jiABIlHe coboii HacbllleHHble yryieBofopoas. Ilpojposmkas B
JleyIolIeM rOAY CBOH OMBITH, OH MOJYYHJ AHMETHJIUMHK H JAHITHJI-
HHK. DTO OTKPLITHE NepPBHIX MeTa/JIOPraHHYecKHX CcoeAHHeHu
BHJIOCh OTNPaBHBIM TYHKTOM JJISi BO3HHKHOBEHMS TEOPHH BaJeHT-
OCTH ¥ B JAaJbHeHIIeM AJIS KPYMHHLIX TEOPETHUYECKHX OTKPBITHH.

' B 60-x rr. XIX B. BEIACHH/JOCH, YTO UHHKOPranHyeckue cOeJaHHe-
sl C YCIIeXOM MOCYT NMPHMEHSTBCS B OpraHuueckoM cuurese. Tak,
| 1863—1864 rr. A. M. ByraepoB IMOJyuyHJ TPETHUHbIH GyTHJIOBBIA
KOrosib NpPH JAeHCTBHH AHMETHJIHHKA Ha XJOPHCTHIH aleTHII.

JajibHeHllleM MHOrHe BHAHble pyCCKHe XHMHKH, oco0eHHO
M. 3aiines, u C. H. Pedopmarckuii, npuMeHsau noxobHble peak-
iu aas cudrtesoB (1887, 1895). Yemex pycckuX XMMHKOB NpPHBJEK
HHMaHHe Y4YeHbIX APYTHX CTPaH K BO3MOMKHOCTH HCIOJb30BaHHS B
JPraHHyeckoM CHHTe3e H JAPYrHX MeTaJJIOPraHHYeckHX coejlnHe-
i u npexzae Bcero Marauiiopranuveckux. B 1900 r. B. I'punpsap!
0/YYHJl MIHPOKO H3BECTHBIA peakTHB ['puHBSIpa, NpeicTaB/sIOULH
p60oit 5pHpHBI pacTBOp MarHHiopraHHuecKHX rajoredumgoB. Own
erKo MmoJyyaeTcs NpH ASHCTBHH aJKH/IXJAOpPHIA Ha MarHui B 3QHp-
0#i cpeae npu xoMHaTHOH Temnepatype. Cam B. ['punbap coBmMecTHO
| COTPYAHHKAMH LIHPOKO HCNOJML30BaJ CBOH MeTOJ B CaMBIX PasHO-
Opa3Hblx cHHTe3aX. B TeueHne Bcero TeKyLIeTo CTOJETHS peaKTHBH
PHHbSIDA C yClleXOM NPHMeHSJIM MHOrHe XuMuku. Okasasoch BO3-
fOXKHBLIM JIEFKO MOJYYHTb pasJuyHble CHOHPTHI, KaK IepBHYHBIE
NyTeM OKHCJEHHS MardHHH-raJoreHH/-aJKHJIbHOTO KOMIUIEKca), Tak
TopHuHble (NPH B3aHMOJEHCTBMM peakTHBa [ pHHbSpa ¢ aJble-
HIaMi) H TpPeTHUHHle (TIpH B3aUMOJeficTBHH peakTHBa 'pHHBsApa c
eronamu). PeaktuBbl I'pHHbApa NpHMEHSAIOTCA H /s APYLHX LeJed

' Qewer Buktop Ipunvsp (1871—1935) no o6pa3oBanHio MaTeMaTHK, paGo-
¢ kotina XIX B. y ®. Bapbve (1848—1922) B Jluone. @. Bap6se B 10 Bpema
HHMaJcsi H3y4YeHHeM Merola cuHresa, npumenssuierocs C. H. Pedopmartckum
L IHMETH/IIHHKOM), OH NPeLI0XKHA A06aBAATL B PEAKUHOHHYIO CMech rajoreHHjibt
etannon. C 1898 r. on no npepqnoxennio O, BapGbe Hauan HccaefoBaluHe 10 MpPH-
BHEHHI0 B CHHT@3aX MAarHHAODTaHHuecKHX coefuHenuil. B nanbueiiemM on paGoTan
pasznnunbx yuusepcuterax dpanumn.
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B CPUralIvecKoM CNHTC3C W B aHaJdnse. C HX BoMolibio 6ol pellerb
3a144ii CRNTC3a COCINNCHAH, COlepXailinx Asofinble CBA3H, Me
TAANOPralHIeCKHX coeRHenul # 1. 4.

Cpeay gpyrnx MCTaAJNOPraHHYecKlX coeidnendil caesyer cxa
3aTet of) adwMHnnkopyrandueckux. B nanade HO-x rr. Tekyulero cro-
aAetig vesmenknil xpMmuxk K uraep (1898-—1973) ofuapyxni, ure
TPHAAKMAZNOMITHHA J0B0ABEO JACrKe pncoegnnser ¥ cebe oiedunnt
¢ obpasoBanHeM aMOMHHHHOPTaHMYECKHX COGRNHCHNA © AMIHNBIMH
YrAepoIubIMH HeNAMNI. 3ITH COeAUNCHHR BCTYAAT B DeakuHio,
o080 peaxthBam 'pHnbapa. TakuM DyTeM OKa3alock BOIMOK-
HBIM NOAYYATh CHEPTH C AanaHuMu {70 20 aroMOB yraepoga) yrie
BOLOPOANBIMI HERAMN, KoTOPRe NpHodpeny Doabiioe 3gaucHRe 138
CHHTE3& BOchbMa HeHHbX BEIIeCTB, NOAVYAEMHX K TOMY e 03 JIciie
BBIX MCXOZHBIX DPOLYKTOR (Hanpumep, NPHPOAHBIX TOPIOUMX TA30B}.
Onucanisie peakiy N[O CYBIeCTBY npeictaBasior colofi peakunyn
moaumepuszaunu. B 1953 r. K. Wuraep u uranpaucrud xumnx Jayanc
Harra (1903) yeTaHOBWAN, $TO HpOHeCe T2KOH AOMEMEPU3aUNH APO-
XCAHT HecpashelBo OwnicTpee npu A00aBKax raforednjos HCKOTO-
PHX MeTa/l108 (HaUpHMEp, THTaHA, RANaAUR 1 3D.) K OCNOBHOMY
KOMIIOHENTY KaTaJH3aTopa —— TPHAAKIIATIOMUHKIO. JTOT cMeuan:
1B Katadnaarop, BoayunamEni naspanne «karamsarep Murdepa—
Hatra», 6bi1 ¢ ycrmexoMm NpuMeHeH NPH BOSHUMCPH3AUMYE ITHACHA,
nponngena ¥ APYrHx oaednuoB. B uactnocTn, Ha Hem noAnMepl-
3alAs 3THACHA OCYHICCTBJAALTCH NPH CPABINTEAbHO HeOOABLIMNX 1aB-
AeRHAX {DOAR3THAEN HH3KOTO JaBJelHd}, TOTA3 Kak npewie iad
aomiMepusalny rpebosaaocs pasnenne cenie 108 {1a {moansrnaen
BHCOXOTG RasneHus). Kpome Toro, TPNAAKHAAJIOMHHMH Rallied
ceBe y Apyrue Bakuue 0O6HaCTH APHMEHENN,

K. Wuriepy e apiHaLieXUT B APOCcTOl ciocol HpoOn3BoICTBa
TPHAAKHAZNIOMHNHCELIX  KATaMN3aTOPos, NHCHOJLIYCMBIX HbiNe B
3HAYNTCABHBIX KOJHUECTBAX B Pasmivnbix nponssoicrsax. Crnocol
ITOT COCTOUT B HpPAMOM B3aumojciicTsun oncuna # soiopoia na
AKTIBIIPORAHHOM Nopolke arwmunng {1950},

B nocaeaiine 1eCHTHACTHA TEKYUICTO CTONTHS HAWNAHA cebe pyuMe-
HeHHE PIYTLOpralkuueckne cocannents {mosayysennsc 3, ®panknan
BOM) NpH CHHTE32 PAIAMUHKX OPraHludecKiXx coeiHHeNnH TAAleabX
smeraniaon, Hanbonee yaolubili MeTod NOJYUEHNs PTYTbOpranuve
cKItx coegmupenudt G paspafioran eute 8 20-x rr. A. H. Hecmesno-
BHIM. MeTOZ 3TOT COCTONT B AH230THPOBANHI APOMATIHUECKIX aMHHOB
¢ noayuensem aunasonns CeHs N == N, o6pasyiouiere arofiame coau
¢ ragoreHuAamn pryTthn. PasiomemieMm 3tux cotell 0 moayuaorcs
PTYTROPFaHKUECKIHe apoMaTHUeCKNe coellntelns.

B 30-x rr. 1 ocobenno 3 nocheBoeHusle roant A, H. Hecumennos
g O. A, PeyToB HDHMEHWIH METOL AHa30THPOBAHMA TPH CHHTE3E
APYTHX METAJNOPranHueckux coefdnent#: 0J0BA, CRUMNIE, CYPbME,
BHCMYT2 i APYTAX MeTaanos {oHMeBR MeTOX chHETe3a).

Hanbosee 1u3BeCTHBIM  H3  METANJOPranMyeckHX CoeaHHeHMl
CBHHUA ABJIETCH TeTpasThicBMIel, oObluno olosznavaemsn TIC
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 ITO BewlecTBO 100a8AMI0T K GeH3uHaM B cMeCH ¢ GPOMNICTEIM ITHAOM
(3TN20BAs AUIKOCTR) ANR YAYUIIeHHST €10 CBOKRCTB {(ycTpaHenue
JOIKOB). ITuacsan cMech Solaa paspaforana s CLHA B 1923 r
fT‘ MuaraceM {(XgMIKoM QIHON 13 DUPM} 1 ero COTPY.IHNKaMII

B zagaloyenue creliyeT OCTAMOBHTLCH enle Ha OZHOH rpymne
METRIAOPrANINECKHX coeanHeHnuil, OCHOBILIM  BPEACTARINTOREM
KOTOPBIX  gBARCTCA  INUNKAoNCHYainen&eae3o {gopporen), 370
Coernerne GBIJIO OTKPHITO NOYTH GANOBPEMENHO U HC3ABMCHMG APYT
ot Apyra B Anraan T, Keftayg n 'L floasconow 8 1851 . €. Mua-
paepox, Jhax, TsO0or w K. Tpewnuwyv s 1952 1. B rov XKe rony
T, Bpasgnucon ¢ corpyamixavn n P. Byasapr 8 CLHA taxme goay-
"YHAN 3TC BeIMeCTRO, KoTopouy PP, Byasapt ¥ aaa wazpanpne «doppo-
uen». HMcocaeaonsanne crpoennda n ceoficts deppouena I Buasxnuco-
ko B Fapeapae u E. O, @umepow B MioHxcHe nokazalo, 4TO
ofpIuHEe IPEACTABACHEA O NUMUYECKIX CBA3AX M CTPOCHII B 1aH-
HOM cAysae lenpuMeldnMi, Dhija nipeidoseHa c3Nipndepas, nig
BBYNKONYCHAH, CTPYKTYPA, B KOTODOR ATOM e€3a HaXOANTCA MEeX-
EV LBYMs [apadiedablle PACOAoMeNds MY FPYInaM) UHKAONeNTa-
anena {1952). Buo Takme yCTaHOBACHO, UTO aTOM 1038 CBA3AH
CO BCEMH ICCHTLIO aTOMaMM YIAepola UIKAOOCHTAINenos {IBa
KBunTeTa)., B nacrosiuec ppeMa CYMTACTCH BeDOATHHIM, UTO UIKIAC-
feHTaANeNoBLe Koablla 00pa3yior {B3auMOICHCTRIEM CBOMY BJeK-
TPOHOB € IACKTPONAME KEAC2a} e3NN0e R-3ACKTPORHOe 0l1aXo,
BoloSuo GeHsonbpoMy xoaniy. Iloaromy deppones obrazaer ¢BoR-
CTBAMI aPOMaTHYCCKRX COeINHENH.

'\ Busexuncon ¢ rpynnofl COTPYAHHKOB NOAYMNAN 11 Apyrhe
HOJOOHMEe e COeAMHEHHS NS PARA APYTHX NepPeXCIHMX MeTan-
HOB -~ PYTeHHH, Ko0aAbTa, WHKeNR, Boasdpawa, moandiena, tnra-
Ha, XpoMa B T. 4.

B teyeunw araauaty gaer 8 CCCP A, H. Heemeanos ¢ rpynnoft
YUEHLIX ICCACR0BAMKE PeaKIBIONHYIO CIoCOGHOCT depponelia H UeHo-
BHIX coedunenni

Canuxonsl. B passiTax OPranHuccKoTo CHNETE32 3HAUMTRIBHOE
MeCcTO 3aMaMact XNUMHR KpeMuniopranndecknx coeannennit, nau
cHAHEOnOB. IT1a 00AaCTh HONYHILaa GHCTPOe Pa3BNTHE ROA Bo3jefeT-
BliieyM notpediocTeR Texunky. Mutepecuo oTMOTNTS, 910 CIJANKOHE —
BEIMECTRA, IIC BCTPCHAMINIECH B IPIPOIAE N TOAYYgeMBie JHITL HCKYC-
crenno, Hekortopsle npeletasuredl 9%0ro Kaacea O N3BCCTIN
i B XiX B. Taxk, 8 1845 r. JK. DGeanman so Ppanunyn noIyYna st-
JoBHA 3hup oproxpemuesofl xueaote. B 1860 r 11 dpunens
(1832--1899) - npodeccop muncpatoryn B Copbonne, coBMectHo
¢ amepnranuem Jw. Kpadrcom (18391899} soricannyu reTpastia-
cuaan SH{CHs)s
¢ 3paupTeAbHbI BXKA2A B pa3zBMTHE XHMHH CHAIKONOB BHEC aHTANH-
cxnit yaensft @p. Konnunr {1863—1948) — npodeccop vHIBEpCH-
TerCKoro Koadenxa 8 Horrnarese, onyfmikosaswimit Sosee nstd-
JAecsITH nechezosanifl B srodft ofitactn. $p. Kuannur sBed u naspa-
HUE «CHAHKOHBI» Aa 0803Hauehus sBeulects cograBa RpSi(3, rae
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R -~ opranpdecxkdfi paankas, OAHH H3 aTOMOB yIiepoika B KOTOPEHIX
HeJIOCPEACTRENHO CBA3AH ¢ ATOMOM KpeMHH# M OAHOBPEMEHHO <
ATOMOM KHCYOpOAa. TIo CTpoeHHIo 3TH BeuleCcTBa HAUOMHHAIOT Keto-
Hbl, HO MEXAY KpeMHHEM H KHCAOPOAOM He CyHlecTByeT ABoiHOE
cBu3H, ¥iMenno 310 00CTOATEADCTRO H ARJIAET CHARKOHD CIICCOCHBIME
K noaxMepusauny. B 1900 r. ®p. Kuynaugrr, npamenns cunres FpH-
HLSpa, NOJAYYRS PR KpeMmuuiiopragnieckux coegudennit. Oxnaxe 10
HayaJga BTOpo#f MupoBOR BOMHM HCCAeA0BaRAS B 00JacTH XHMHH
CHJBKOHOB HOCHAN JHIME akajemudecknf xapaxtep. {lepesopor B
sroff obdacty otHocaTes K 1937 r., xordz coBerckalfi ywueHmIH
K. A. Angpuanon (1904) paspaboran cioco® AOAYyHeHHS CHIAHKO-
HOBRIX CMOJ AyTeM 'HAPOAHN3Z OPTaHHYECKHX MPOH3BOLHMX AJKOKCH-
cunanos. B 1939 r. K. A, Anaprasos u oasonpemento M. M, Koten
{1908) cunTesupoBasr KpeMuufoprasuieckHe NOAHMEpHL TyTeM
THEPOQJI3a B KOHIeHCALNH 3DHPOB OPTOKPEMEHEBOH KHCROTH # [0-
Ka3ani, UTo NOJYYeHEBle peiiectna o8NallaloT HeHHBIMH B fpaKTH-
YEeCKOM OTHOWCHHK CBORCTRAMH.

B ronst BTOpol mMupoBod moitust geckoanko ¢upm s ClHA pas-
BEPHYJH WHPOKHE HCCIENOBAHNSE B OOAACTH XHMHH <Hauxonos, Kax
CTaJ0 M3BeCTHO Hocke BofEwl, eme B 1941 r. corpyasux «[efepanib
Ho#t aaerTpudeckoll komnanuu» . Poxor (1909) ocyulectBua mosau-
MEPH3aUNI ANKHAXJOPCHIAROE B Kay¥YKOROAOGHLIC HAACTHKH.
Bo mpems sofivnl 3B CUIA navaloch NPOMBIULTICHHOE HPOH3BOACTEO
CHAMKONOB pa3/JHYyHOlo Fazdavenrs, Bonbline 2aCiAYrH B DA3BATHH
KHMHHE H TeXHOJOTHHY HPOH3BOJCTBE CHAUKOHOB NMPHEALIEKAT XUMH~
xy TP P, Mioaaepy, rpytfe semckux xumMukos, ocodeunc I, bax-
HAHY, H COBETCKHM XHMHKaM, CDEAH KOTODHIX NPeMiAe BCOrO CALRYeT
Baszpate K. A, Auapunanosa, M. M. Korona, A. [I. Tlerposa (1895
1964}, B. H. Joarora u ap.

B nacrosimtee Bpemst KpemMHuROPTaHHYECKHE COCHHHEHHS IIPOH3-
BOAST B HIHPOKOM Maciitabe, OHH -HaxOAsT pasnoodpasHoe mpuMe-
Heyne, Hanpumep, cHaRKOHORBI KaydyK OPOABIRET BHICOKYIO XHMH-
HECKYI) I TEPMHYECKYHD CTOHKOCTh, CHAMKOHOUBBIE CMOMBI HCNIOABIYIOT
B KAueCTBe PJIEKTPOHIOJNRHNOHEEBX MATEDHANOB K AN 3au(HTHBIX
AHTHKOPPO3HOBHLIX HOKPLITHA; aAKHAXAOPCHAAND H KX HPOHIBOAHHNE
ofiagaT 3aMeuaTebHBIMH BOAOOTTAJKHBAIOHM(MME H ruipodobnu-
SHPYIOHIEME CBOACTBAMH, HMK BPOHHTHBAIT PAs/IHYHbIe MaTePHAMNE,
B YaCTHOCTH TEKCTHL.

dochopoprannyeckue coefunennn, OpranuiteckHe BellecTsa,
cofepKaimne docdop, SLIIH HIBLCTHH eile B MNepBoe JecarTuierHe
XIX B, HO Ko Hauada TeKyUIers CTOJeTHS OHH He NMPHBASKAIH OCO-
6oro BupManug HectesoBatenefl. Colerpenro Qocdopopraruieckne
COeAHHEHRA, B KOTOPHIX atoMm docdopa HeNOCPeICTREEHEC CBA3AH ¢
YrICpOAOM, B BpHPOAe He BCTPe4HaioTeda. OpraHKuecKue ReylecTsa, 8
KOTOpHX Gocdop CAS3AH ¢ YrAepOAOM Hepes KHCROPOX, cepy H ApY-
FHe 3JeMenTH, HaoGopPOT, AOBOJILHO HIHPOKO TIPeACTaBJEHH B IPH-
pone ((epMelTH, KNCTOYHEE HYKJCHHOBBIE KHCJAOTH B T. A.} ¥ TpU-
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Blekany K ‘cefie uuTepec oduanosoros. Onmaxo naysend GHUIM STH
pUlecTBA JHUIb B TIOCHEHAE JeCATHIETHS.

B 1905 r. A, E. Apfy30B samuthi 8 KazaHcKOM YHHBEpDCHTETE
meceprannio «O crpoennn docdopreTol KHACAOTH H €€ TPOH3BOA-
grix». B o1oft pabore GBI pPaccMOTpeHbi OPradildecKis HPOH3BOR-
inte pochoroux RPO(OH)y 1 dochnrosmx R,PO(OH) xucnor,
R, E. Ap6ysoB onucad OTKPHITHH KM CROcOD NOJAyHeHMs TaKHX
BEIICCTE, COCTOAIKA B TeACTBHY raflorenaikuion Ha 3bupy docdo-
PHCTOR KHCAOTH {ReperpynnupoBku ApOysoBa), u oKa3ad, UTo NPH
KaTa HTHYCCKON peakuuy TpexpateHTHED docdop nepexoant B NATH-
BaeHTHEA (OAHOBpEMERHO TORO6HYIO Ke PeaklMKy ORHCAN HeMel-
juit xumox A, Muxasiune). B nasepefintem (1914) A E. ApGyson
lOKa3ad, KaK MOMHO HCHOMB30BATE 3TOT METOX TIPH CHITE3e aJAKuJ-
BoCHHHOBRIX KHCIOT AAS noayuedis s¢pupos dennadocduuoBHx
BRCJIOT M IpyrEx coefuneHki. B 20—30-x rr. ®¥ B T0C/eBOeHHHE
oiast A. E. ApSy30B COBMECTHO CO CBONMH VHEHHKAMH, B OCOGCHHO
pru ¢ B. A, ApGysosmim, cuuTesaupoBan paaxoobpasubie Qocdop-
ppravnveckne coeilHeUHs Na OCHOBE BEHIECTB, COJAEPMKAIIHX TpeX-
paserTanit Gocgop {rpyrnw P—OR u P-—8R).

Hayuense nytell nonydenns $ocGopopraiiueckux coelhuenni u
picone JoBaNNE HX CBOACTE NPHBACKAAH BHHMEHNC MIUOFHX 3apyleiK-
WX 3 COBOTCKHX XHMHKOB. Bamgsie pesylbTathl cHHTe308 dochop-
PPrafyeckux 108 A/t 60pbObl ¢ BpeAMTEIAMH B CEABCKOM XO38H-
Pree Obliy nosyuenst B Hayuno-uccie oBaTeNLCKOM HHCTHTYTE YR00-
Perni 1 nncexTobyBruaEACR, a TarKe B Aaboparopuax Axaremuu
jayx CCCP (M. M. Kabaurux n gp.) B B MOCKOBCKOM yHEBepCH-
pere (M. &, Jlyuenxo v ap.). Hexorophie ¢ocw vamiin cebe npaMe-
BeHHe B MeAHIHHe B AN IPYrHX Nedel.

: B XX B. ocofcHHO HOIBIUMe YCIEXH CASAYET OTMETHTL B 06aCTH
PPrafiueckoro CHHTE33 KaK PasHooOpasHbiX HPHPOAHBIX BELIECTS,
Fax # coelnHeHnt Pasfu4HBIX KJAACCOB, He BCTPEUAIOBXCA B NIpH-
poze. UncNo yaBecTHLIX OPraHu4ecKHX BellleCTR 3a fCCAeANHe Aecss
FUACTHS  BO3POCAO A0 HECKOAbKHX MHJAAHOHOB.  CyuIeCTBEeRHEE
OCTHIKERES GBI HOAYUYEHE! B 4acTH paspalborky ofinX K YacTHLIX
METOTOR CHHTE3d ¢ NPHMEHeHHEeM BHCOKHX JaBleHHf H TeMiteparyp,
BAaXyyMa, KaTaAu3atopos, GepMEHTOR B IPYFHX areHTos,

PJABA XXVI

BAKHEWLLUME HANPABIEHHY PA3IBMTHY
DUINHECKOA XMMMM B XX B.

OBUIAS XAPAKTEPHCTMRA YCNEXOB ®MIMHECKON XMMUH
B TEKYLLEM CYONETHMM

K xonuy XIX B. CHOMHACK HEKOTOPHIH KOMILIEXKC HAYYHBIX NpO-
neM H HadpamieHu# HceoheloBasnll, ofbefuHeHHwHi nojy obiuUM
a3panHeM «(H3HUeCKAR XHMHA»., DTOT KOMIAEKC BRAOUAA CACAYIO-
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L[He pasjeqbl: yuyeHHe 00 arperaTHbIX COCTOSHHMAX, XHMHUYECKYIO
TepMOJAHHAMHKY, YUeHHe O pacTBOpax, 3JeKTPOXHMHIO, XHMHUYECKYIO
KHHEeTHKY, KaTaJiu3, KOTophle CBfI3aHBl ApYyr ¢ ApyroM ofilefi uere-
HanpaBAeHHOCTbIO — H3YUeHHe 3aKOHOMEPHOCTeHl TPOTeKaHHA
XHMHYECKHX npoueccoB. B KoHle npounoro crojeTHs OTAe/bHblE
yacTH (H3HYecKOf XHMHH ObLIH paspaboTaHbl 1ajeko HeJ0CTaTou-
HO, HeKOTOpble H3 HHX 0a3HpoBajuCb Ha YCTapeBIIHX MeXaHHCTH-
YECKHX TEOPHAX M NPeACTaBJIeHHAX.

C Haya/Ja TeKyllero CTOJETHS HaCTYMHUJA HOBBIH MJI0J0TBOPHBIM
NMEepHOM B pa3BHTHH (DU3HUECKOH XUMIH, 3a MCTEKIIHE CeMbAECAT NMsATh
JIET yueHble BhIIONHHAN MHOrHEe KPyNHble 3KCNepHMeHTablble HCCe-
JoBaHusi, Ha uX Oase Oblin paspaboraHbl OCHOBOMOJAaralouiHe Teo-
PHH H YCTAHOBJEHB 3aKOHOMEPHOCTH NMPOTEKAHHA XHMHUYECKHX peak-
unit. Bo Bcex ocHoBHBIX paszienax (HU3HUECKOH XHMHM 3a 3TH rojbl
BO3MOJKHO KOHCTATHPOBATh KpymHble ycmexi, Tak, yueuue ob arpe-
raTHBIX COCTOAHHAX 000raTHAOCH HOBBLIMH BasKHEHLIHMH HaHHBIMH
O CTPOEHHH MaTepHH H CBA3AaHHBIMH C HHUMH TPAKTOBKaMH IPHPOIbLL
XHMHUECKOfi CBfI3H M peaKUHOHHO cnocoOHocTH. Baxuedmne 0606-
LleHHd ObIH cAejaHbl H B OOMAacTH XHMHYECKOH TepMOAHHAMHKH.
YdeHHe o pacTBopax, H mpe:jae Bcero 00 3JEKTPOJAHTAX, MOJYYHIO
3HauyHTeJbHOE pPa3BHTHE, YTO HAULIO OTPaKeHHe B TEOPHAX, MOCTPO-
€HHBIX Ha OCHOBE HOBBIX NMPeACTaBJeHHH O B3aHMOJAefICTBHH pacTBO-
PEHHBIX BELIeCTB ¢ PacTBOPHTEISAMH.

KpynubiMit  ycmexamy 03HAMEHOBaJOCh YueHHE O CKOPOCTAX |
XHMHYECKHX peakUHH H © MeXaHH3Me 3JIEMCHTAapHBIX XHMHYECKHX
npoueccos. Bo3nnkHoBenue u pasBuTHe TEOPHH UEMHBIX peakuui —
OIHO M3 BeJHYANIIHX 3aBOEBaHHI HAYKH TeKyulero croJerus. Honole |
TeopeTHYecKHe npeacraBaenst OblH BeIpaboOTaHBl H B 06/1aCTH KaTa- |
JHTHYECKHX sBJeHuil. MoxHO cKasartb, uTO (H3HUeCKass XHUMHS
3a MocJeHHe AeCSTHJETHS AaJeKo IarnyJja BOepe] B CBOEM pas-
BHTHH.

Oanum u3 ycaoBuil cTaHOBJeHHS (H3HYECKOH XHMHH B HOBef-
Ice BpeMs c/elyeT MPH3HATH TeCHEHIIYIO CBA3b TEOPETHYECKHX
Hcele0Banui ¢ norpeGHocTAME NpakTHKH. TeopeTnueckue 10CTHKe-
HUSt QU3NYecKOl XHMHM NOJYUHAH NMPHJIOKEHHS B NMPaKTHKe MPOHU3-
BOACTBA, B OCYILECTBJEHHH PfAda HOBBIX TEXHOJOTHYECKHX Mporec-|
COB, KOTOpbie B MPOIIJIOM CTOMETHH CYHTANNCh HEMBICTAHMBIMH.
B uacrHocTH, goctHKeHusiM (pu3nueckoit xumuu o0s3aHo ocyllecT-
BJIEHHE TAaKHX BaKHEHIUHX TeXHOJOTHYECKHX MPOLECcCcoB, Kak CHHTE3
aMMHaKa, pa3HooOpasHbIX MPOIECCOB MOJHMEPH3ALHUH, IHPOKO pac-
HpOCT]’)&I{EHHb[K B HPOIIBBDECTBE B HacTosillee BpeMs MNpoUECCOB C'_'
NpUMEHEHHeM BBLICOKHX JaBJeHuit u TeMmmeparyp, pa3H005p83HHx1
KaTaJau3aTtopoB H T. 1. |

Posib Gpu3nueCKOH XHUMHH B Da3BHTHH XHMHYECKHX HAayK HeH3Me- |
puMo Bo3apocia. O0 3TOM, B 4AaCTHOCTH, CBHAETEJIbCTBYET BO3HHKHO- |
BEHHE TAKHX ClellHaJbHBIX MOrpaHHYHBIX Pa3je/loB HayK, Kak nbuan-J
KO-OpraHnueckas XHMu#A, XHMHUecKasa pusuka u ap.
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XHMMHYECKAS TEPMOOMHAMMKA

‘Baxkueiiueii 3a1aueii tepmognHamMuk B XIX B. Obl1o cosnakine
TEOPHH TEMJIOBBIX MallHH. B cBA3H ¢ 3THM 3HAYHTe/dbHAsi 4acTb Tep-
MOJHHAMH1ECKHX HCC/leloBaHui Obljia NOCBALLEHA KPYroBbIM Mpoiec-
CcaM H H3y4YeHHIO CBOMCTB ra3os u mapos, O6obuieHnem 3THX HCCIe10-
BaHuil ABHJICL MEpPBOe H BTOPOE Hauaja TepMoAHHaMHKH. B Kouue
XIX B. nHa 06aze 060X Hava/l BO3HHKJIA XHMHUCCKAsA TePMOAHHAMHKA,
00BEKTOM KOTOPOil cTajda XHMHYecKas peakuus. B Texyumewm crode-
THH XHMHYECKas TepPMOJAHHAMHKA NOJAy4YHIa MPaKTHYECKOe MNpPHIIO-
KeHHe. Bauefmell XapakTepHCTHKOH XHMHUECKOMN peakUHi CAyKUT
XHMHYeCKOe paBHOBecHe, ompeiejseMoe N0 3aKOHY AeHCTBYIOUIHX
Macc COOTHOLIeHHEM KOHUEHTpaluil B3alMO1eHCTBYIOUHX BeEULECTB.
OxaHako cMmellleHHe PaBHOBECHHA MOMKET NPOHCXOANTbH H NPH H3IMeHe-
Hun temnepatypel. fl. Baur-T'odd nokasan s 1884 r., uro Bananue
TeMIepaTypbl Ha paBHOBeCHe 3aBUCHT OT Tensaosoro addexrta peax-
unu. Mcexoaa wna ypasnenus Kaaysuyca—Kaanciipona, 5. Baur-
[odd BbIBen ypaBHeHHe H30XOPBH peaKilii: '

dlIn K_ Q'." (l)
d&r — RM°
rie Q\" — TENJoTa peaKIHH MNpPH MOCTOAHHOM oObeme. Ha OCHOBe

3TOr0 ypaBHEHHst BO3MOXKHO TpPeABHAETb, YTO MOBLILICHHE TEMIIepa-
Typhl OGyJaeT cnocoGCTBOBATh 3K30TEPMHUECKON peakuHH, a MOHHKe-
HHE TeMIiepatypsl — 3HgoTepMuYeckoil. OIHAKO BBLIYHCJAHTb. Ha
OCHOBE 3TOrO YpaBHEHHsI 3HAYeHHe KOHCTaHTH K 0KasniBaeTcs HeBO3-
MOMHBIM, TaK Kak HHTErpHPOBaHiUe TOTO YpaBHEHHsi NPHBORHT K
BBIDAKEHHIO, cOAepIKalleMy He-
M3BECTHYIO KOHCTAHTY HHTErpH-
posauns C:

Qv

In K=-—*W

1€ @)

C uenblo HailTH nytH aad
onpeneneHHss KOHCTAHTH paBHO-
BeCHSl M APYFHX TEPMOAHHAMH-
9ecKHX XapaxrtepHceruk B. Hepuer
BOCNOJIB30BAJICH YpPaBHEHHEM
I'n66ca—Trleabmrodbiia:

dA

rie A=—AW — wusMenenue
MakcHMagdbHolt paborel n U=
=—AE — wu3MeHeHHe NOJHOM
3HEePruH. Baavrep Hepuer (1864—1941)
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Ectn A ne 3aBucuy OT TeMBepaTypH, 10, owesuano, A=U u,
caeioBaTedsHo, U rakke B 3TOM Cjydae He 3aBHCHT OT TeMile-
patypsl. B To #e Bpema onpepeanrs sHauenue A u3 U HeBo3aMOKHO
OnHako OYeBHIAHO, 4TO NMPH HE CJAHIIKOM BLICOKHX TEeMNepaTypax
sHavenns A u I/ poBoasHe 6Bamsxu. 3ty coolfpamenus npuBenn
B. Heprera K runotese, ¥To fPH PEakiuax MEXKIY YHCTHMHE KPHCTAA-
JHYECKHMH BEIECTBAME

dii  dA :
"ﬁ“m‘&—f"“—xo npg  T=0 (4)

Ha sroro cneayer, uro xpussie, Buipawaioomue A u U xax ¢pynx-
| UMM TEMNEpPaTYps!, HAVHIHE C[OPHIOHTAABHO, CAHBAIOTCA BMECTe
B8Gmu3H  aOCOMIOTHOTO HYAS. 37O nojaomende ObIo  BLICKA3aHO
B. Hepncrom 8 19061911 ¥r. ¥ 1oAyyuTo HazBaHHE TENJIOBOR TeO-
pempl Hepucra #ag TpeThero 3aKoHa TtepMmoauHaMuku. Menoasays
o0mupHl IKCOePUMEHTAMBHLIT MaTepuat, OH HOKaaajd, HTO Ha
OCHOBE TelTOBOH TeopeMbl BO3MOMHO QNpedeasTh KOHCTAHTY HHTe-
PPHpOBAHUS ypapHenust 2 (M APYTHX YpapHeHH#) H TeM CaMmbiM
CHABHO YRPOCTHTh PACHETH! TEPMOAHHAMHYECKHX taPaMeTpoB pasno-
BeCHs! XHMHYCCKHX pearuni,
Tpetull 3aKOH TEPMOZHHAMHKH MOKET OHITE BMPAKEH W B APYrof
dopme;
AS dF  dA
R R

- i

B 191i r. M. Tlnaux (1858—1947) noxgreepiaust 3T0T BRIBOA A8t
CJYuaen, KOTAA SHTPORHS HHCTHIX KPHCTANMAHYSCKHX BEIHECTB NPR
aGeonioTiom Hyse pasHa 0, Tenaosan reopema Heprera HeMenaenio
npuBiiexsaa x cebe BHHMaHpe MccjienoBaTendeli NpemAe BCETO Kak
OCHOBa ANA pacyera IHTPONHHY ¥ APYTHX TeDMOAHNAMHYECKHX napa-
MeTpOB XHMHUECKUX peaknuf H $azossix nepexonos. OKa3anoch, 4To
A5t BRIMHCJEHHS® 3HTpOnHH no dopmyne Kupxrofha pocrarouHo
3INATL JHLEIL XAPAKTEP 3aBHCHMOCTH TENJIOEMKOCTH OT TEMIepaTyphl.
ITocie ZHCKYCCHE © mpefenax NpHMeHHMocTH Teopemust Hepuera
Oplia NpHHATA cxenyiowanr ee dopmyaupopxa (1911) npy abco-
JIOTHOM HYJe BCG PABHOBECHBIE BPOIECCH! HPOHCXOANT 063 HaMeHents
SHTPONHH, KOTOpaR OCTAETCs paBHOR HyMi0, (OHA NoJyuYkRa [pPHAO-
seuue B puase nccneposanuft, Cam B, Hepuer paccuuran g3 viens-
HHX TeRsIOT TeMOcpatypy nepexoga pomOH4YecKoR cepml B MOHO-
xauupyIc, OcoGoe 3Hadelle TEOPEMA BMEN2 HPH pacueTax pPeXuMoB
pasnHuHLIX TeXHoJoruieckux npoueccos, Taxk, &. abep B 1907 1
BHIYNC/AK 3HAYEHME pABHOBOCHS DEAKIHH CHHTE3a aMMHMAKA H3
aneMeHTOB, Jlanee HA OcHOBE A2HHLIX TENA0OT 00DA30ORAHEE YIIEBOAO-
ponos, onpeleicHunx ). ToMceHOM, OK23a/10Ch BOZMOMHBIM pac-
CUHTATH, 4TO [IpH B3AKMOAEACTBHH BOXOPOMA C YIJEpPCAGM npH
506°C u atMocthepHOM AaBAEGHHH DABHOBECHE PEAKLME HACTYNAST

10 AS==0 npu F=0 {5)
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- npH conepaasud 8 cucreMe 75% wmerava. Ha svolt ociome Gmino
OCYHIECTBASHO RPOK3BONCTBO CHHTETHUECKOro ropogero. fozobuwie
. TEPMORHHAMUUECKHE PACYETH JIEFVIM B OCHOBY YCTAKOBIICHHR DEXU-
MOUB Pa3/IHYEbIX KPEKKUT-NPONECCOB, @ TAKKe ONpeeNehts paBKoBe-
CHE MHOTHX XHMHUCCKHX peaxkuufl, Yueubie H TeXUONOrH KX KCHOJb-
3YIOT H TeNeph, CPEAH KOTOPHIX OCOOEHHO CACAYET OTMETHTE BHAHOFO
acenegosarens H, Jlsonca (1875—1946),

TEOPKHA PACTEOROB

OcmMoTudeckas tecpus pacrsopor H, Banr-Fodda no cymecrsy
npelcTasiania cobofl npuaOHKeHHe 33KOHOB I'a30BOr0 COCTOAHHA X
pactBopam, . Banr-Todd yoeralnospda, 4o 0CMOTHYSCKOR ZaBieHle
PACTBOPa HPONOPHHOHAILHO KOKIEITPALKY PACTBOPEHKOrC BELleCTBa
(8 moabfi}. Taxasm OOHIMOCTE OCHOBHOFG 3akoda (dopmyast Kaa-
neflpolta) AS% raseB H pacTBOPOB, €CTECTBENNO, TIOKKYIala cBOek
NPOCTOTOR, HO APHBOXHAA K LENPABHALIOMY BHIBOAY, YTO MOJEKY«
JRpHO-KHHETHYCCKEE CBOACTRBA DACTBOROB 1 Fa30B OAHKBAKGREL.

Brisoast 5. Baut-Todda GaszupoBanuce Ha HaJexo HeJOCTATOY-
BOM B Ka4eCcTBEHEOM H KOJNHYECTBEHIOM OTHOWIEHHAX SKCHepHMEH-
TaJbKOM Martepuate, KOTOPHH He ZaBal, B JaCcTHOCTH, YKa3aHH{ O
npeiesax NPHMEBHMOCTH 3axkOKa. B Hauasle TeXyllerc <TOJeTHR
Osisin mpoH3BeNersl OOCTORTEALIINIE H CHCTEMATHYECKHe ONpeje/io-
HIfST OCMOTHYECKOrD Aasjellus npesjie BCcero AR BOAHLIX DACTBOPOB
TPOCTHHKOBOrO caxapa, rawoxosel ¥ Ap. Ocobeiio Hoabpuioe 3Haye-
HHe ROAYYAAYN Oonpefenekus amMepikanckux yuewwx [, H. Mopsze
{1848—1920} c corpyauunxami, [, K. Opssepa u aurauuan — rpada
bepxan u 3. JL. Tapran,

3 Bcex »Tux onpenenenult, ovnocsulnxes k 19011909 rr, ¢
HECOMHEHIIOCTLIO CHeloBan0, dre 3akon H. Banr-Todda neficTsu-
TeJEH TOALKO /i oueHs pa30aBiednpix pactBOpoB. B cBA3n ¢ 3THM
BO3BHKAA MBICHD, YTO OTKJIOHEHHS 0T 3aKOHA HPH BLICOKHX KOHLEHT-
pamMax PacTBOPEHHBIX BEINECTS BLI3BIBAIOTCH TeMIH JKE€ NPHYHHAMH,
YTO H OTKJAOHEHHS Fa30BbiX 3@KOHOB [iPH BHICOKIIX AaBieHusx. Doy

HPEANPHUATLL IIONLITHH BaliTH YpasHenus RS pacTsopoB, aHanao-

rudkbie ypasseniw Ban-gep-Baansca. Oppaxo HexoTophie yHeubie
B KoKite XIX B. BLICKa3BiBAJl COMHEHHH B HesecoobpasHOCTH TAKo-
ro noxxona. Tax, uphannckufl dusux H. P, Puriwwepansns (1851—
1901} ormerun B 1896 1., ¥To AHHAMMYECKOS COCTOSIHHE MOJEKYS B
pacTBope XKopeuHolM 00paz0M OTHYAETCH OT COCTOAHHR MOJCKYJ B
rase.

Tem ne MeHnee TpeldJCHeHHe O BBENEHHH NOBATHS <HICanNbHbIH
PACTBOPY», AHAJOTUYIIOTO NOKATHIO «HAeddbublfi rasy, 6610 clenaHo
eile B 1890 r. romgauackuMmi yuenwmmy 1. Bau-pep-BaasbcoMm H
H. §I. Bap Jlaapom (1860—1038). 310 nonaTHe ROAYUHIO BPI3LaHEe
naxe v dx, H. Jliviouca, Buap npepsomensl B COOTBETCTRYOLIHE
YPABHEHHS A% OCMOTHUECKOrD AaBJIEHNS PealbBEIX PACTEOPOR, KOTO-
phie B OTAEABHBIX CAY4aRX JAaBajl YJAOBAETBOPHTENLHOR COBHAAe-
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HHUE ¢ FKCTEeplIMEHTAANEME AaduuiMi. Ho B Sospumnmerse cnyyaen
3TH YPABHEHIS He COOTBETCTBOBATIH pe3YABTATEM IKCNEPHMEHTA.
IToatoMy B KOHIle KOBHOB AJS BHUICHECHHS HEHCTBHTEABHBIX OTHO-
weHHi B pacTBopax HPHIMLIGCh APNNATL, YTO B PACTBOPAXx NPONCXO-
AUT THAPATALNST MOJSEKY.

Hogo6lioe e HECOOTBETCTBHE MeXJY Teopnel 3Kcnepzmeﬂ-
THAbHLIMIL 2aH bt A 661710 0OHAPYHENO 11 ¥ DACTBOPOE 3AEKTPOJNTOB.
Teopns saexrpoanteiaeckoil aucconnannn C. Appennyca Guina 10A-
TRePRACHZ NHlb ANS pa3baBieHHBIX, 4 TaKKe craboHOBNINPOBAH-
HHIX pacTBOpoB. CHABHBIE 3MEKTPONATH, KOTOPHE, K4k MOKHO Moia-
raTh, HaleR0 ANCCOMNHPOBaHLY, QAKTHHBCKH He TOAUHNIIOTCS 33KO-
HOMepHOCTAM, Ycranoegesnnim C. Appeanycom ¥ B, Ocrsasniom
Aayke OPH CPABINTENLHO HEBBICOKIR KOHUEHTPAINSX.

O6pacHeHie OTKROHENN B MOBEACHIN CHABELIX 3AEKTPOJNTOB
YAA0CH NaliTy ANib H0CAe TOO, KAK GBIJA YCTAHOBJIEHA COBpeMet-
Ha® TEOPNS IACKTPOHHOID CTPOSHHR aToMoOB. 31H o0bsicHeHns Haan-
DYIOTCS Ha JOHYHIEHIM, YTO B PACTBOPAX NOJAHOCTBIG NOBI3NPDORAH-
HLIX 3JMCKTPOANTOE NPOTHBONOAOXKUG (17 OANOHMCIHO) 3apieHnne
NORB B3aHMoaekcTayior. BohefAcTBhe dero nonsl 8 PacTBOPEX 3ieK-
TPOARTOB PACOAATAIOTCR He. XaOTIUECKH, Kax MOJeKyibl B ra3ax,
a B onpenenennoM nopanxe. B 1912 r. npodeccop $nznkn ynnsep-
curera B Hledduanae C. Musbrep matancs ua aToil ocHOBe pace
CHHTATHL BJAIAHIE 3MEKTPNYECKOro BIAlMOREACTBES HOHOB HA OCMO-
TidecKoe AaBhaenne pacTsopa. Hafinenwasn nm dopmyna oxasanachk
Loctatodno yaosaersopitentuoll. Oanake C, Munbnepy #e yaaaock
HAWTI TEOPLTHYECKOR BW PaMeHHe, KOTopoe 06bACIAA0 Gb aHOMANHID
3axona passeldedns B, OcTBanbia ANS CHABMEIX 3J€KFPONTOB, &
TakXKe aHoMa.1bliot ROHINKCHHE AAaBACHIA NAPOB PACTBOPOE {NOWH-
Henne TeMaeparypal 3aMep3anus),

Heckoanko nosanee (1918—1821) nuanficxuit dusnx Ixancnapa
Yanapa Towr 8 Kanskyrre Hezasucumo of . Mnasnepa npuien s
nonobunmM Xe popmysnam. IIpu sunoae ux . Fow nexozna na uiea-
JSHaNpoBanuuX noaowerud. OH NpHHIMaA, YTO WOHE B pucrBopax
NIPOCTPAHCTBENHG Pacono/KeHR B 3aKOHOMEDHOM AOp#RAKe, NOI0GRO
TOMY K2K OlY PaCnomKeds B KPHOTARARUSCKUX peuieTxax coJdef.
OTCo2a XuMigeckoe DaBHOBECHE B DACcTBOpax He HMIrpaeT HUKAKOHW
poiy. Cuibl, JAeliCTBYIOUIHE MEXKIY HOHAMH, OAPEJCANIOTCS HCRIIO-
9NITENBI0 ICKTPOCTATHYRCKHM DPETHMEHNEM M OTTANKHBAHNEM.
J. Fow nojarad Takke, Y70 IPH NPOXOKIENNH SACKTPNUECKOTD TOKA
iepe3 PactROP 1A NPCOXOACHNE MEeXHOHIBX 3JeKTPHYSCKHX €1 he
3aTPAlNBAETCH HHKAKOH sHeprun. B nepenoce ToKa BPUNIMAINT y¥ac-
TIE JNb TC HOHLl, KOTopsie 00Aafai0T ACCTATOUNOH KHHETHUeCKOH
snepruelt. [lanee Rpy CBOIX pacueTax oH HMEHR B BILY BaanMoledicr-
BHE AHLIL MeX3y OJHM3KO PACROACHKENHEMH APYT K JIPYry HOUaMH #
II0BATAN, MTO OHH MOTYT 00Pa3cBLBATE «HACHUIEHHLIE BJIEKTPHYECKIR
AvEaeTh»

B pstze cnyuacs susesentvlie [, Towmem dopMmyan IaBain Toy-
KOe coBnageHue ¢ onditoM. Ho aBro omnfountie HexolHue nodoXe-:
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HHA BH3BAJH KPHTHUECKOE OTHOWEHHE K TEOPHH B IeIOM €O ¢TOPOHBE
MHOTHX KPYRHBIX $H3UKOXHMIKOB.

Tlonx BnugHReM pa3BepHYBilefics JUCKYCCHI 1IC NOBORY TeoplM
L. Towma npodeccop dusuxn Buicuielt texnnueckos wxoast B 1lio-
puxe I Hebait {1884—1966) coBMECTHO €O CBOUM ACCHCTEHTOM
. Xiokkenem {1896) nauan s 1918 r. Teoperiteckne nceleioBaHns
pacTBOpPOB cHAbNHX 3aextpoantes. B 1923 r. paspaforannaa nmu
reopus Golaa onryGnnxoBana. OTnpasnsiMi DOAQMENIAMNI BOBOI Teo-
pHn 65410, BO-NEPBHIX, AONYLICHHE, YTC HOHLI B PACTBOPAX HANCIATCA
B 3AEKTPHYECKOM B3aNMOAeHCTRIN K pOSTOMY pacnpeieriedn (B
ofbeMe) B OnpeeeHiOM TOPRAKe, OTJIHYHOM OT XaoTIHYeCKOro
pacnpeneacHis MOJNEKYJA B Fa3e. JT0 BO3HIKEET BCARACTRIIE TOTO,
UTO BOXKPYF OTAGMAbHBIX 1OMOB TIOJ BAHAKIEM SHEKTPOCTATIYECKMHX
cIL3 obpasyercs o6MAKO 113 HOHOB NPOTHBONOMOKNOID 3apiia. Ecan
Teleph HOH N0 BAHSNNEM NIPIVOKENHOTO 3ACKTPHUILCKOTS NOAT
npnobperaerMBIKeRe, TO OKPYXAIoHlee ero nonsoe ofraxo gehap-
Mmipyercst, a sareM pacnanaetcesl. OAHOBPEMCHHO BOKDYT HOIA BO3«
HIKaeT HoBoe OBJIAKO HOHOB NPOTHBONONOMHOTG snaxa. Hcuesnozpe-
HHe nepronadanslioro ofdaka TpebyeT HEKOTOPOrC BpeMeRn (BpeMsA
penaxcalun}, BCAgACTHE Her0 MO3AAN ABIKYLHEroca uoHa Beeria
OCT2eTCHA «Pofi» HONOB IIPOTHBONOAOKIOND 3apsj1a, OKAa3bIBAICLINX
TOpMO3sIlee ZeficTBNE Ha paceMaTpnBaeMulil ABIKYILHACA NOH, 3TOT
HOi §VAeT HCMHTLHIBATE TAKHE TOPMO3AUlee JeHCTBIe, 0Ka3hiBacmMoe
1oHaM) HPOTHBONOJOWHOTO 3RaKa, ABHTRIONHMICA (B 3JeKTpide-
CKOM RoA€} B obpaTHOM Hanparaedun, Obniee neficrsie ofonx dax-
TOPOB & yMelblileHle TOABIKAOCTH HOHE OKaszblBaeTCs NPONopLHO-

Na’bHbIM §¢, TAE € — KOHUEHTPALUS 1HO10B,

Hexoas uz arux npeactrasnennit, I1. Jebai n E. Xiokkear spipesy
ypaBlReN e, BRPAMKAOWIE: 3ABHCHMOCTh JKBIBAICHTION ALK TPONPO-
BOAMOCTH OT KOMHENTPAalnu pactiopz. JTO ypaslenne yIOBAETRO-
DITRABNO, KO HE NOANOCTRI0 COOTBETCTBOBAAD ONBITHLIM JaHHLIM AI#A
GUHAPHBIX SAKTPOANTOR. B Hero BXOZAT JAHINGKTPHUECKAR MOCTOAK-
Hast 0 BA3KOCTH PACTBOPHTEMN.

B 1926—1927 rr. nopsexcknit ¢dnsznk Jlape Onzarep Bhec B
ypaBnenye [eban—Xioxkens nonpasky, VInTbIBaOHIVIO OpOYHOB-
ckoe ABKKenue noxos, C 570ro spemenn ypasienne HeBan—Xiox-
xens—{n3arepa HMHPOKO BPHMEHHCTCH AJSA PacleTOB 3AeKTPONpO-
BONHOCTH # HOKOTOPBIX APYFAX CBONCTB PACTBOPOR CHABHEX 30eKTPO-
anros. [Ipi 370M BO MHOPIX CAYHASIX, B 4aCTHOCTH B PACTROPAX Thex-
BAaACHTHbLIX HOHOB 11 T, ., HPHXOIUTCA BROANTL B OCHOBHOE ypapHelide
pasInuHble YCAOBHS 1 1OHPABKH. Tax, nanpusep, BO3HIUKIOBCHHE
IyGACTOR NOHOB, KOTOphie BeRyT ceff ROJIOOHO HCHONH3IHDOBANHULIM
‘MOJEKYaM. '

Oxaszanoch HeoGXOARMBIM TAKME BReJEHNEe NOMPAaROK Ha CONbBA~.
TAUINIG NGNOE, T, €. HAKTOP, JABNCAULN OT NPUPOALI KAK JACKTPOMH-
TOB, Tax # pacvsopntenedl. Taxum o6pa3on, coppeMcliliasi TCODHA
CIJLHLIX 3JEXTPOANTOB YUHTBIEZET B OTANUNE OT IIEPBOiaNaTLHOA
TEOPH NSKTpoAuTHUecKod Aucconnaunuu C. Appennyca n B. Ocr-
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BannAa Kax dHangeckye, Tax B xumuueckne dbaxropol. Cpers pujHbBK
uccrezoparenell B8 atoft ofMacTH KpYHOHBIE 3achyry ApHHAANEKAT
npodeccopy B Pocroxke (TP} Tancy Qanpxenrareny (1895—1971).

Tlo saxony Tyababepra u Baare feficTBylOlilHe MAacchi BeillecTB
OHPEAENAIOTCA DABHOBECHBIMH KOnuenrtpauusMu. Oasaxko B ca-
MOM Hadade TeKyHIero cToAeTHs ObBLI0 BLIACHEHD, MTD TOMOPEHHHE
paBHOBECHE B pacTBOpAX SMEKTPOJHUTOR HE NOAYHHSAITCH 3TOMY
sawony. B 1901 r. JIx. H. JIstonc ! nokasan, ¥1o 3aKoK AelCTBYIMIHY
MAaCC NPUMEHHM TOJMBKO K HIEaIbHBIM Ia3aM ¥ HAeAAbLikM PacTBO-
pam. [Last pacueToB paBHOBeCHE B peallbHBIX Fa3ax B pacTBopax OH
BBen PyuKuuy: QYraTHBHOCTL — [ M axTUBHOCTL — a (1923). Ofe
dYUKIiHE CBA2aNBL ApYT ¢ ApyroM. Kosdduunent $yTETHRHOCTH

(reTyvectn} Han KO3DHHUHEHT AKTHBHOCTH Y= TAe p — nasie-.

Hite raza {1y € — xonueuTpaunn pacrsopal. Taxum obpazom, ko3d-
QHUACHT AKTHUBUHOCTH TIpEACTaBAsfeT CoHOH BeNWIHHY, Xapakreps-
3YIOLLYIO OTHJIONeH e CBOMCTR pacTBOPa OT CBOHCTB HWAEANBHOTO pac-
TBOpa Tofl e Konwuedrpauus. Ins HiealbHBIX PACTBOPOB, a TAKXKe
¥ pacTBOpOB NpH OcckodewnoM pasfasiaennn kozdhdhHIIHEHT AKTHB-
HoCTH pased 1. Beeaenue DOHATHS {aKTHBHOCTLY OKA3a/l0ch BecbhMa
BaXHBIM A DU3NKO-XUMHYECKOH TPAKTOBKH Peakuuili B pacrsopax
CHAEBHBIX 3JI@KTDONHTOB,

TEOPHA HHCNOT ¥ OCHOBAWMA

K xonny XIX 8. {raasunism o6pa3oM 7o BAMAHHEM B3FARLOB
B. Ocrraaena} cloXuaocch RBPeACTaBAedHe, OCHOBAHHOE HAa TEUPHI
PNCKTPOIHTHRECKOR  AMCCORMAUHE, UTO HOCHTENEM  KHCIOTBHIX
CBOfiCTB CAYMAT HOHH BOROPOKZ H YTO CHAA KHCAOT HPOIOPUHO-
HaJbHa KOHUEHTpAUHHE HOHOB BosopoAa. CHiz e ocHOBANuj oupe-
dejsieTcs KOHUenTpauuedl ruipoxkcni-sonos. Hosromy nefitpanusa-
IHA KECAOTH OCHOBANWHEM CBORHTCH K B3aHMOAEHCTBHIO HOHOB BOAC-
pOAA I PHAPOKCOTpYNRH ¢ 06pa30BaAKHEM MOJNSKYA BOJAM. 3TO niped-
CTaBACHHE NOJITBCPKAANOCH H3MEDEHHSEMH TEmNOT HeATpPadnaanHH
DPANTHEHBIK KHCOT OCHOBAHHAMH.

Mexny rteM BBIACHHIOGCH, YTO BOAA, ounlleNHas or npumeceﬁ
cama ofsapaer ¢Ralboll SAEKTPOHPOBOAHOCTLIO, YTO VKAIHEBALO Ha
CYMieCTBOBAHHEe CBOBOANBX HOHOB BOROPOA3 M THAPOKCOTPYIHIHL,
BhlsIo OnpeAenieHo TaK Ha3biBAEMOE HOHHOE NTPOH3BEAEHHE BOLK, OKa-
3zasweecs: pasubiM 1074 Jluccounanuio BOAL MOMHO 3aBHcaTh B

BHAE ypaBHEHHH: 9 H,0 == HyO+-- OH-
T. €. C 00pA30BAHHEM THAPOKCHA-KOHA.

v Haeuavbepr Heworon Jvioue (18751946} «- yuenux T. B. Puuapnca.
B nauane cronerus {1901—1906) H. Jlsione ~— HHCTPYKTOP B T ADBApACKOM Vitd:
BEPCHTETE, 32TEM JKCTPAOPAHHapUME npodeccop B MaccauysurcKoM Texsosoraue-
CKOM HHCTRTYTe 8 Bocrone (1907—1908), nocne uwero gepemten B Kaaudopuni-
cruft yuusepouTer B Depwan, rie ¢ {912 r. cran npodeccopoM. Erc scchieiopaxus
-GTHOCATCS K pasnnuiplyd oOnacTsM dmanseckol XBMuH, 0COBEREO TepMOZUHAMHKE,
"BREKTPOXHMHH, .
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Hrax, Tounpie OnpefiesieHUs JCKTPOIPOBOAHOCTH UHCTOR BOIAMT
npy 25°C 1N103ROAHTH BHIYKHCAHTE 3HAYelHC KOHUEHTDPAUHE BOJCPOL-
nbix noros [H¥}, a vaxke u xomuentpanun riIpokrcHa xwonos {OH-L,.
oxazasmumMucs pasammy 1.10-7. B 1909 r. xomesrareHcKh#t XHMHK
Cépen flerep JI. Cépencen (1868-—-1939) npeasomun BHpAKATH
KHCAOTHOCTE TaK HashiBaeMbiM B010poAHbiM noxasaTetem pH, npea-
CTABASIONNM COBOM, Kax X0POUIO M3BCCTHO, JorapudM {AeCaTHUHE)
KOIUEHTPAIHA BOAOPOAHLX HOHAOBR, BINTHI ¢ OODATILIM 3HAKOM,

HecmoTps #a  KaXKYHIVIOCS SCHOCTh NOBATHA  «KHCAOTa® M
«OCHOBANHE» B CBETE NMOJOKEHNH TEODHH HIRKTPOAHTHUYCCKOR AHCCO-
1LHaIHH, BOTPOC O TOYHOM OlIPeAENeInIN STHX NOHATHH BO3HHK B nep-
BOH YETBEPTR TEKYULErO CTOMETHS B PE3YILTATE YCTAHOBARHHA 1IOBHIX
sKCNepHMerTaNbuuX thakTos, Tax, npn 3JeKTPOMETPHYCCKOM TATPO-
BAHHK COMANOH KRCAOTH alueratoM harpus Owiia nosydena Kpusas,,
asaJornuYBay KpPHBOfl HeBTpaJH3auHu KHCAOTHL ocHoBanyeM, Eume B
1908 r. A. Jienmopr (18721941} 8 Manuecrepe, ocnobbIBafch Ha
IKCNEPHMEHTANLHOM OlpeIetel il BJANSINS BOAL Ha CKOPOCTH ITEPH-
$uKanuy B CHEPTOBLIX PACTBOPAX (B BPHCYTCTBHY CORRHOH KHCAOTHD
KaK KaTaauzaaropa), BLCKA3an HpelNoKer e, YTO KUCIOTH CAYKaT
JOHOpaME BOZOPOAHBIX HOHOB {Tenephb TIOBOPAT — IPOTOHOB), &
OCHOBAHUA ABJRIOTCA aKUENTOpaMH BoxopoaHslx nollos. [losnwee,
B 1923 . T. M, Jlaypu {1874—1936)}, npodeccop xumun 8 Kamlpun-
Ke, # CAHOBDEMERNO ¢ HuM # Hezanucumo Morany Huxonaye bpéu-

cren {1879-—1947) u Huanc Breppym (1875—1958) 8 Konenrareue

pacluMpuaAx 3TH Apeicradiesus. HanbGonee noJHo Teopus KHCAOT W
ocnosanifl Geiia passura M. BpeHCTeROM, COriacHO KOTOPOR KHC-
JOTAMEA CREAYET CUNTATH PA3AHYHLIE MOJEKYNH HAM HOHM, CHOCOO-

Hote OTA&BaTh NPOTOH (JIOHOPH! NPOTOHOB}, a4 OCHUBANMAMH CIEXYeT

CHHTATH UACTHUW, cHocolHEIe NPHCOEAMHATE NPOTONLl (aKUENTOpSsY
TIPOTOHOR).

C srofl Touxku aspeHust HoH- aMMonus NH cienyer cuntath
KHexoTOl, TaKk Kax ok crocoben orsasarh porTod ¢ ofpasoBanieM
ammhaka NH; AmMnak e npexcrasnser cofofi ocnosalie, 6ynyys
CAOCOOHBIM NPHRYMATD APOTOH, AHMOHSBI KHCAOT 112 OcHOBE ATON
KOHIIEDNHH BO3MOKEO CUNTATh oclopannamn. Crelosatensio, COMH
KHCAOT, HANDHMEp aHueTaT HaTpHA, [OKHM o0aalaTh OCHOBHOH
peaxiued.

Teopust Bpesctena oxpaThiBaeT W CAY4aH, XKOTHa PONb AOHOPOSB.
BIpaloT Tpynasl (HAH HOHM}, He cojepkauiie BoAopona. Tax, B
1925 r, Gutito yeranosaeno, uro muaxui docrey COCH; ancconnupyer
na COCl+ 1 C1-.B rom e i925 r. I1. Banszen (18631957} Bhi-
CKA3AJ yTBepxAelHe, 4TO OKCHA cepbl {1V} auccouunpyer:

250, ~» SO%4-502- |

Fue Gonee ofian TEOPHA KHCAOT ¥ OCHOBAHHE O1ila BHCKAIAHHE:
Jx. Jlstoncom B 19231 51 8 pansaefimen (1938) passura nu. B xave-
CTBe HCXORHHIX 1IOACKCE#HR nApe cOo3haHuu Teopuu Jieklouc npuusia
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BASKTPOHHYIO TeOopHKe BadenrdHocTd. OuW  cUNTAN, YTO OCHOBalue
apexcrapascet coboil a6y monekyay, koropas ofaagaer caolbon-
HOH napofi sjekTpoHos, HanpuMep aMmuak. K kucioram e oOH
CTHOCHA MACTHIS, KOTOPHE MOTYT HPHCOEAHERTLCR K TAKOH cBOGOX-
Hok nape. Taxum ofpasoM, K UHCAY KICAOT B COOTBETCTBHH ¢ TeO-
pueit Jinouca ornocsirea O, HCL, BQy, BCl;, H+, SnCl,, NH,, Fe¥
H T M, K YucAy e ocHOBAREH — TpeTuuHsie aMmuusl, CN-, OH~, rpu-
Genuamerna u gp. Teopua Kucnor u ocHosauuit Jlbodca wawaa
cebe BaXHLIC IMPHACKEHNA! € €€ IIOMOUILIC BO3IMOMIC OOGBACHHUTH
H3MeHEHne IBeTA HHANKATOPOB npu acbaBkax B THTPYEMBE DacT-
BOPBE BEUIECTB, HE COREPKAMLIIN LOHOB BOAOPONA U T. A

B 1939 r. cosercxkuit xuMuxk M. . Ycanosuw (1894) npennoxus
TEOPID, COTJAcHO KOTOPOH KNUCAOTHO OCHOBHLIMH (pONECccaMu cae-
Aver Np3HaTh Te, KOToOpbie NPHBOINT K obpazonanmo conedr, K wie-
AOTAM H OCHOBAHIAM MOTYT OblTh OTHECCHDI BELIECTRBA, HE COAEPIKE:
mge nporoncok, M, 1. ¥Yeauonuy oTHOCHT K KHUCHOTAM HAOHOPH RATHO-
HOB HAH aKOenTopb! aldotos u 3jertponos. OcucsBauusaMn xKe ofl
CHIITACT BeUiecTBa, crnocofubie DPHCOeRMNAT: Ja00bie KaTHOUH H
OTAaBaTh andHoHbi, Tem cambuim M. M. VcanoBuu suauntensuo pace
wupaer npeicrapiegus M. Bpencrena M BKAIYACT B KOMIVIEKC
KUCAOTHO- OCBOBUBLIY (IPOLECCOoB peaxuul 06pa3opanis cosefl, OKuC-
JIHTEAbIO-BOCCTAHOBUTEAbHe 1t Ap. TaxuM oOpasom, Teoplifl KHC-
aoT 1 ocuoBaHzit M. M. Veauosuua npencrasasieres HacTOAbKO
obielt, 4T0 camble MOHATHR KKHCAQTA» U XOCHOBaWHE» CTAHOBRTCH
pacnabLIBYATHIMY 0 AA/0CKO He BCerla MOFYT ObiTh A0CTATOMIO TOUHO
onpelenensl.

XUMHHECKAS KMHETHMHA

B cpoell xMaccudeckol paore «OuepKu 1o XAMHUCCKOR AHHE-
mukey {1884) #. Baur-Todpd npesdoxna xnaccuduxkauuo xumuie-
CKIIX JPCBpauieHuil e 4ucly BizaHMomelicTytoulnx monexyna. Ilpu
3TOM OH lie NPHHHMAJ BO BHHMAHUE (Pl BEIEOAE COOTBETCTBYIOHIAN
ypaBHeHi BOIMOXKHOCTH TPOTEKARNS Peakiili B HeCKOABKO CTafHil
HAW HECKOALKHMI faDaiesbauMil nyTaMil. JIuws NoseMotekynap-
HBIE NPOHECCH, MAZOBEPOATHHIE ¢ TOUKI 3PCHUS BO3ZMOXHOCTH COyAa-
peHitst HeCKOALKHX B3aHMOASHCTBYICHINX MOJeKy/, Oll o8BACHAN KaK
PeaKHHIl, NPOTCKAIONIME B HECKOJAbKO CTaamil, KaXBas 113 KOTOPHX
MOKET HATH HO NepBOMY HAH BTOPOMY NOPAAKY.

Bumectre ¢ tem H. Baur-Fodd ormeuas, 470 MoHO- 1 GrMoaeKy-
AKDHBIE PEAKHIIN COBEPLYAIOTCH B COOTRETCTBHH C BLIBCACHHLIMH 1M
BPOCTHIMIT YPABHEHUAME JAlliL B HOBOABHO peiknx cayvadax. boms-
IHHCTBO TAKHX NPCRpamIeHull NOXBEPIKCHO PA3NMUNLIM BAUSHHAM
HACTOMBKO, YTO «l3yveHie X0Xa NpeRPAmleHH{ CRONHTCH IMIABHBM
ofpasoM K H3ydelno Bozmyialomux fehicTrifi» !, On paccMarpu
BAGT ¥ HEKOTOpPble (AKTOPLL, BLIILBAMUINE TAKNE BO3MYHIAlOL{He
npeficrsun, Tak, 04 OPHBOANT 3XC/EPUMEHTaAbHBle JAHRHE, YKAIH-

t Baut-Todeg # F. Ouepsn no xumuuveckol gmiramuxe. S, 1936, c. 56.
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BalOlllMe BJHAHHE HHYTOMKHBIX NPHMeceil pa3HYHbIX BEILECTB Ha
YMeHbIIEHHe CKOPOCTH HJIH JaKe IOJHOE TpeKpalleHHe OKHCJIeHHs
(ocdopa B BO3LYXE.

K uncay Boamymaoumux npeficteuit f1. Baur-Todd ornocur, B
YACTHOCTH, BJIHSHHE BeJHYHHBI TOBEPXHOCTH M TPHPOIbLI CTEHOK
COCYA0B, TenyoBele 3ddexThl peakuuit u apyrue ¢axropu. Ectect-
BE&HHO, 4YTO BbICKa3aHHble HM OCHOBHbIE TNOMOMKCHHS C]Jop.\ia;lbl{oﬁr
KHHeTHKH H OTHE/AbHble MBICAH O (axkTopax, BJAHSIOUIHX HAa XOX
XHMHYECKHX NpeBpallleHnH, NPHBACKIH BHHMAaHHE HccaenoBaTeneil u
BbI3BaJi M0ABJAeHHe paboT, NOCBALUIEHHBIX aHATH3Y PA3MHUHBIX THIOB
CJAOKHBIX XHMHYECKHX nNpeBpalleHnil., Bblin npeanomensl ypasHe-
HHfA, BHIpaxKalollie TeueHHe XHMHUECKHX NpeBpallendii B 0COOLIX
cayuasx. Tax, B 1890 r. B. A. KucrsakoBckuii BeBesl ypaBHeHHe 115
ckopocTi ob6paTHMbIX peakuuii. OcoGenno GoJbllioe 3HAYCHHE TOJY-
ynna nepekncHas teopua A. H. Baxa— A. Duraepa, BckpbiBlIasn
MEXaHH3M peaKIHil MeLJeHHOTO OKHCACHHS.

B 1905 r. mosBuaack ancceprauus H. A. llInnosa «O conpsxen-
HBIX peakiLHsixX OKHCJAeHHs», T. €. ABYX (Hau GoJee) peakuusax, npo-
TeKalolliXx B OJHOH cpeje, NPHYEM OAHA H3 Peakiuuil B CBoeM Teve-
HHH 3aBHCHT OT Apyroii. B stoit paGoTe oH ocHOBLIBAaeTCs Ha 10J0-
eHuu, Beickazaunom B 1900 r. B. OctBanbaom, uto compsiKeHne
peakuHil BO3MOMXKHO JHIUb B TOM CJyyae, KOTAa CYLLECTBYET NMpoMe-
YTOUHOE BElLECTBO, KOTOPOE CJAYIKHT CBS3YIOLUIHM 3BEHOM MepBild-
HOTO H BTOPHYHOrO TpolleccoB n o6ycaoBanBaeT ux ofllee TedeHHe.
[Tosromy 3Hauenne Bcex 3THX HCCAeL0BaHuil onpeieaseTcs TeM, YTO
HX TJ1IaBHOW 3ajaueill #BJAsSETCA BLICHCHHe MeXaHH3Ma peakilni,
VCTaHOBJIEHHE NPOMENKYTOUHBIX MPOAYKTOB M INpeBpalleHuii.

B reuenne nepBbIX ABYX JECATHIETHIl TEKYUIETO CTOJETHs ObLIN
BHIMOJIHEHbI HCCAEAOBAHHA HECKOAbKHX peakiuil, HHHUHHPYEMbIX
cBetoM. B ocobennocrtn caepyer ynoMauyTb aaeck padory M. Boaen-
wreitna ' 1 B. Hykca (1913). Ouu usyuaau B3anMOAeiicTBHE BOJXO-
pola ¢ XJOpPOM Ha CBETY H Npeanojaralu, 4To NpH AeHCTBHH CBeTa
XJIOp HOHH3HpYeTcsd. Peakiuio, no uX MHEHHIO, MOXHO TIPEACTaBHTh
B BHJE CXEMBbI:

C!2—|—CBET:C12+—|—8 (anexTpoHn)
Cl;+©=Cl;; ClI;+H;=2HCI+© u T.a.

Tax xak B To BpeMsi pakT HOHH3AUHK XJa0pa 10 AEHCTBHEM CBeTa
scrpetna BospameHnns, M. Boaeunwreitn u B, Jlykc BeicKazaaun MHe-
HHe, YTO XJO0p, norjoulas 3Hepruio BHﬁan,HH CBETOBBIX BOJIH, nepe-
NOOHT B aKTHBHOE COCTOSIHRE. Pearupyﬂ C BOLOPOAOM, TaKas MoO1e-
KyJda XJO0pa JaeT 3JeKTPOH, AKTHBHPYIOUIHH HOBYIO MOJEKYJy
xJ0pa H T. A. DTa TeopHs TOPAYHX MOJEKYJ MOCHyKHaa B aajbHeil-

' Makc Bodenwredin (1871—1942) — yuenuk B. Maiiepa, 6ua1 npodeccopom
xumuu B Texunueckoii wkone B annosepe (c 1908) u 3atem npodeccopom tuan-
seckol xumun B Bepanne (¢ 1923).
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iwem  (1923) xopmemrarencxkum  yuennM M. A, Xpucrnanceny n
X. A KpaMepcy oOCHOBOH A/Afl CO3JaHHS TCODHH 3IHCPreTHUSCKHX
nenedi. BosHukHOBeH#e AKTHBILIX MOJEKYSH COIVIACHO 3TOR TEODHH
ABANETCA TASBHAIM YCIOBHEM 3ADOMACHHR HEeNH B UEHHBIX TPO-
yeccax.

) HaapHefintee H3yuenue MexaHHaMa (OTOXHMAUCCKOTO MHHLKHPO-
BARUA LEIHLIX APOLeccoB OWAD ¢BR3aH0 ¢ o6bacHCRHeM HeobbvafiHo
BBICOROFO KBAHTOBOYO BbIXoRa peakuny oGpaszosanus HCI ua caery.
B 1912 r. A Sdmwrvefin (1879-—1955) yeranoBua oroxuMaveckui
3BKOH! HA OAMH TNOMJOLIEHMAEIR pearypyiomiell cHCTEMOf KBaHT cBe-
TOBOH SHePrHH nePBHYIICE HIMCHEHHe HCHLITEIBEET TONBLKO OAHZ MO-
Jiekyiaa. B cB#3M ¢ oTMM 3akoHOM Ouina WpuHATA B Kauecrse ofliel
XapaKkTePHCTHKHE QOTOXHMHUSCKHX TIPOIECCOB BeJHUHHA KBaHTOBOTO
BHIX0A4, HPeACTaBAHIOUlas cOBOM OTHOWEHHe YHCAa MpopearHpo-
BaBUIHX MOJCKYJ K YHCJY DOMIOHIEHHBIX CBETOBBIX KBauTOB, [lo 3ako-
HY JfdmiTeliHa, OHeBHEHO, KBAHTOBRI BHIXOK e MO¥eT OKTh GOJblle
efunnittl, Meway teMm Obij0 08HApYMKEHO, YTO KBANTOBHIA BHIXOX
3T0H peaKuHy# B HEKOTOPBIX CAYUAiX UPC3IBLIYANHO BBLICOK ¥ AOCTH-
raer 10% Yrobm obvscHuTe 3707 $akT, B. Hepuer 8 1918 r. zax
CREAYIOULYIO HHTEPTPLTALHIO PEAKIHH MEXAY XJOPOM H BONOPONLOM
Ha CHETY: MOMEKYJIa XJIOpa B rasosoil cmec noraoumaet ksaur (hv)
CBETOBOW 3HEPruHM, B pe3y’asrare uUero pacrnanaetcsi Ha ¢BOBORHBbie
ATOMDI;

Clo+-hv=Ci+Cl, Cl4+H,=HCIl+H
H+-Cly==HCI-4Cl n r.a

Taxas uenb peakuuli pacApocTpauserca N0 BeeMy obbemy
COCYAZ, HO MOMXeT npepsaThcst {0OpbR HenH} AxbO NPH CTOAKHO-
BeRIH CO CTEHKOH cocyaa HAM ¢ moJexynol npuMecH, wanpumep O,
Jin6o B pesynpTate pexombGuuaunu atomos. JeficTere KBaHTa CcpeTa
OK33nBACTCH HeOOXOMNMUIM AHUb AN NepBUYHOil peakunn (32pow-
nenne uenu). KBaHTOBLIA BBIXOJ DeakilHy 3aBHCHT OT LAHHM HemH
¥ MOMeT HpH GRaronpHATHMX YCJIOBHAX HOCTHraTth GONBIIHX 3HA-

- YEREI.

[IpHBe/leHHbBIe CXeMbl 3aDOMIeHHSt H DasBuTHS uenel, npeano-
xennvie M. Bogennrcfinom u B. Heprerowm, orHocares mmue X orto-
XUMUecKO} peaKuuH B3aHMOMEHCTBHS RojopoAa ¢ xAopom. Mexay
TEM 3KCHCPIMCHTAIbHLIC ONPEAENCHUR KOHCTAHT CKOPOCTell HeCKONp-
KHX Apyr#X He QOTOXHMHUSCKHX pearifil YKasLBali HA BOIMOXK-
HOCTH X HpOTeKanis ro uenHoMy Mexanmamy. B 1919 r. parckue
¢puanxn M. A, Xpucrnancen g K. @, Fepudenst apuini ¥ BHIBORY,
4T0 peakins 06pa3zoBaHus GpOMOBOAOPOLA OTHOCHTCR K UENHLIM
pearunsm. B rom xe rogy senrepekuit dusuk M. Honsuon npumen
K ToMy e poiBopy. B 1923 r. M. A. Xpucrnancen n X. A. Kpamepc
YCTAHCBIJIH, 4TO KOHCTAHTa Peaxilyy pasjodenns okcuna asora (V),
ONPenCAEHHAS. IKCHCPHMEHTARDBHO, OTKAOHHETCH OT TEOPETHYCCKOrS
BHAYENHH, H RPEAJOMHAN ZAA 3TOH DeakUH{ LEnHON MeXaHHaM.

250



Onunaxo no 1926 r. SONBMRHCTE0 (HINKOXHMMHEKOB BPEANOYNTANC B
KHHCTHUCCKAX KCCAEAOBARMAX TOJBL30BATHCH OOBSCHERHAMH Mexa-
H¥3Ma peakuul# Ha OCHOBe 3aKCHOB $OPMAJBHON KHHETHKH.

Hopulit nepron B paaBuTHM TEOPHH LENHLIX PeakHuil Hauaqcd ®
1926 r., xorpa Guiil HPeRRpHHATH HCCAEAOBANNA KHHETHKY Il Mexa-
HH3M& TeDMMYECKUX peakuu$i okucreuus docdopa ¥ 00paszoBaHus
BOHLL H3 BOnOpoxa u kucxopoga (1928}, Mmeuno pesynnrars sTHX
paBor oKazaauch PEIHAIONIHMH ¥ C NOAHON OUEBUAHROCTHIO BCKPBIIH
Ba)Hehike 0co0eHNOCTE APOTEKaHN HelHHX npoueccos. LEme =»
XIX B. {Kax Ouino ofHapymera B rasibHeltieM) 6LLI0 MABECTHO, 4TO
camopoaropanie Qocdopa B BozayXe He APOHCXORUT, €C/IH ZaBIEHHE
KHCJAOPOAA Meliblie HeKOTOPOTO MIEEMAJNLHOIO 3Hadenis uani Hoab.
ule HeKOTOPOTO XKPHTHYECKOTO NaBIEHHA.

B 1926 r. corpyausuxku M. H. Cemerosa (8 JicHusrpaackom
dusuko-rexsuueckoM uwncruryre} 0. B, Xapuron u 3. @©. Basabra
KOJITMECTBCHHO M3Y4YHaH peakuHio okucienus docdopa (no cpeve-
Huo Qocdopa) npr pasaHYHBIX LaBieHusx Kucjaopopa. bBeuto yera-
HOBJIEHO, UTO APH MAALIX XaBACHNAX KHCJIOPORA cBeYenHe napos doe-
dopa npH BOYCKe KHCNOPORA B COCYA HACTYRaeT He Cpaly, a Julb
110 ZOCTHMEHUYW ONPeLeseHHOro XKpurTuyeckoro papnedust Ilpw pas-
JeHWSIX BHille KPHTHHECKOro peaxiud paspusaerTcd OYPHO U HacTy-
flaeT BociLiaMeHeHme Iapon docdopa.

H. H. CeMenos B ToM ke 1926 r. Bricrazaj IpelnofcxKenu e, yro
OnHCaHHAA PeakHus NPOTEKALT N0 LENHOMY MEXanH3My, T. €. HauH-
HaeTcA B pesyaAbTarte oOpPasOBaHHA WacTHI ¢ HEHACHULCHHBIMA.
BANEHTHOCTHMH (CBOGOAHBIX Pa/JHKaA0B), B peayasTaTte 4ero 3apox-
RAIOTCA Helll ROCNENOBATeNbILIX peakiuifl, OOphB OTALALHLIX 1iened
AIPOUCXONNT B pesyasrate riibesd akTHBREBIX SaCTHIL NPH CTOAKHOBE-~
HUI €O CTEHKON PCAKiMOHHOTO cocyna. Tipy Mannx JaBAeEHSX KHC-
JOpOa peaKunsa pasBHBAeTCs MeLJGHHO, TaK XaK BePOATHOCTE.
ofpnina Lenel BeAMKA BCACACTBHE JerKOrQ AOCTYHA ZKTHBHBIX Fac-
THH K cTenxkaM. [Ipy daBrelysx e Bblite KPHTHYECKOIO HPOHCKO-
ORT MaccoBoe o6pa3opanlie akTHBILX “acTHU H HX yMUIOMenHe H,
CHABLOBATENDHO, NDOIPeCcCHBRIIA POCT CKOPOCTH peakuHy, Takof Me-
xanusm Osty naasad H. H. CeMCHOBLIM 1enuLIMZ PazBeTBACHIBIMHE
peaxnuaMi, B 20-x 1t 8 Havane 30-X rr. TeOpHR Da3BeTBAeHHbIX
germedl HulAa HpPOBEPEHA HAa MHOPOYHCASHHBIX PeakillAX OKICHCHHH
(ropenne rpeMyuero raza, okuciense hocdHEa, cephl H Ap.), a TaKke
Ha peakunax o0paz0BaHH® CePORONODOAR, CHJIAHA H T. . ¥ BCIORY
Sacctaie nogrepaunace. H, H, CemeHos upeacxasan, 9To, HOMHEMO:
HIKHEro Hpeaesta peaxknpmii BocIIaMeHeHus, AOJKEH CYECCTBOBATH
7 BePXHMi npepen. Brie atvoro npeflesia e NROUCXOLHT CaMOBOArO-
paHHs (BCHBIIKH WIH B3DHBA), a NpPOTexaeT Me/fieHlas peakius
OKHCACHHS KHCAQPOLOM. IDTO #BJAeHUe OBJIQ JeficTBHTeNbRO obHa-
Py¥ero u OOBLHCHEHO TeM, YTO HPH CABIMIKOM BbiCOKHX ZaBJCHHAX
KHCAOpPONE MOJEKYAB Ta30BOR CMecH Kak Obl 3aXBATLIRAIOT aKTHB-
Hule aToMbl ¥ 06pasyioT cnafoaKTHBHBEIE PARUKAAH, KOTOPLIE MOTYT
NPEBPAIaThC B KOMeuubie IPORYKTH, PEardpysd ¢ KOMACHEHTAMH
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cmecu. Takoe siBaenne B 0OlLlEM OKa3bIBAETCH aHaJOrHYHBIM No pe-
3y/IbTaTaM O0OpHIBY Lemeii.

Teopus UeNHLIX pa3BeTBAeHHI peakuHii Oblia BHa4aJje BcTpeueHa
HEKOTOPBIMH XuMHKamu ckentuueckn. M. Bomenwreitn suictynua
Jlaxe ¢ OnpoBepKeHneM sKcnepuMenTaabubx pesyabraton H. H. Ce-
MEHOBA H €ro COTPYAHHKOB, OJTHAKO BCKOpe yGeInsacs Ha OCHOBAHHH
coOCTBeHHBIX ONBITOB B ee NOJHOH cnpasemiuBocTH. Haunnas c
1927 r. napaanenbHo ¢ pasputueM paboT No H3y4YeHHIO MexaHH3Ma
HenHblXx npoueccoB B JleHuHrpaickoM ¢H3HKO-TEXHHYECKOM HHCTH-
TyTe pa3BepHyJaHchb paboTbl H B HEKOTOPHIX 3apyGexKHbIX naboparo-
puax. B Oxcdopae C. H. 'maweasByn (1897—1967) Bmecte ¢
COTPYAHNKAMH BbINOAHWA (B nepnox ¢ 1927 r.) psan skcnepumes-
TaldbHLIX HCCAEJOBAHHH H YyCTAHOBHJI HECKOJbKO BasKHbIX YaCTHBIX
0cOBEeHHOCTEl NPOTEKAHNS ILCTHBIX Pa3BETBACHHBIX NPOILECCOB.

Huroaatt Hurosaesuw Cemernoa (1896) oxonuna dusuko-marematuueckuii da-
Kyabter Iletporpaickoro yuusepcutera M Obll  OCTaBJAEH NPH  YHHBEDCHTETE.
C 1920 r. cTan accucrentoM o npenofasatenem JIennnrpaackoro noJHTEXHHYECKOTO
uicTuTyYTa, Onnoppemento pabotan B MH3HKO-TEXHHYECKOM HHCTHTYTe, e 3aBe-
JHoBan naGopaTopHell SJEKTPOHHBIX NPOLECCOB H PYKOBOAMJ (HIMKO-XUMHUSCKHM
oraeaom. C 1928 r. — npodeccop, a B clenylomneM rofy cTan 4ieHOM-KOPpPECnoH-
nentom Axkagemun mnayk CCCP. C 1931 r. — uayunblii pYKOBOJAMTENb, a4 34TeM
aupekTop ocosannoro uM Mueturyra xumuveckoit ¢pusnkn Axapemun nayx CCCP,
BhAeAnBIIErocs 3 PH3HKO-Texuudeckoro uucturyta. B 1932 r. Obin nabpan aka-
nemitkoM, B 1956 r. emy Geiia npucysaena Hobenesckasn npeMusi 1m0 XHMHH
(Bmecte ¢ C. H. Munmeassygom). On TaikmKe aaypeat Jlennnckoii npemin.

[Tepsutit nepuox nayusoi jgearennnoctn H. H. Cemenosa nojg
pykosoacrBom akaaemuxka A. ®@. Hodde (1880—1960) 6p11 nocssa-
HIeH H3YYEHHIO SJCKTPHUYCCKHX
noJieif, 3JeKTPOHHBIX SIBJEHHH H
mosekyaapuoit ¢usukn. B sto
BpeMsi OoH pas3paborag TemmIoBYIO
Teopuio npobosi JAH3JTEKTPHKOB.
B oGnacru moaekyasipHoit ¢pnsu-
KH 00JblIOe 3HaYeHHe MOJTYYHIH
ncceaeposannsg H. H. CemenoBbiM
«MOJIEKYJIADHOTO  my4YKa»  —
CTPYH MoOJeKyJ, ObICTPO JBHIaio-
uuxes B Bakyyme. Hayuenmwe
3TOr0 SIBJICHUS TPHBENO K YCTaA-
HOBJICHHIO HECKOJbKHX MOJIEKY-
JIAPHBIX KOHCTaHT.

C 1926 r. H. H. Cemenos
COCPELOTOUN CBOIO 3HEPTHIO Ha
HCCAeLOBAHHSX LEMHBIX PeakIlii,
HX MexaHnn3ma, 3aKOHOMepHOCTel
H MPaKTHYCCKOTO TNPHJIOKEHHSA B
PasH4YHbIX  00JacTAX TEXHHKH.

Huroaaii Hukoaaeauu Cemernos
(p. 1896) Ta mpobiaeMa M A0 HACTOALLErO
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BpeMeHH HBJAETCA UEHTPAJbHOH B 1eATeNbHOCTH OCHOBAaAHHOMO
H. H. CemenosBwim MHueruryra xumnueckoit ¢usuku Axkagemun
Hayk CCCP (1931). Pesyabratsl nepeuix wuccaemosanuii H. H.
CemeHoBa H ero IIKOJbI H3J0MeHb B H3BecTHOI MoHOrpadun
«llennsie mnpouecco» (1934). VYuenne o0 UenHBIX npoleccax
CJYXKHT B HacToslllee BpeMA BaKHeHLIHM HHCTPYMEHTOM AJd ycra-
HOBJIGHUSA LeHCTBHTEJNLHOrO MeXaHH3Ma OoJbLIIIHCTBA XHMHUYCCKHX
(1 pama dnauvecknx) mnpoueccos. JIuwb ouelb HEeMHOTHe peakiLHH
CTPOro NOAMHMHAKTCH 3akoHaM dopmanabHoil Kidernku., [losTomy
MOMHO €KaszaTb, YTO peakilii MepBoro H BTOPOTO NOPAJLKOB CAELAYeT
paccMaTpHBATh JIHIWL KaK 4acTHble clydai NpoTeKauus B JeMCTBH-
TENBbHOCTH CJI0MKHBIX XHMHUYECKHX NpeBpautenuii.

B nocsennue necATHACTHA H3yYeHHe BAKHEIILHX TeXHOMOT HUECKHX
MpOIECCOB HA OCHOBE IENHbIX NPEACTABJACHHIT HE TOJLKO NPHBEIO
K pPacKpbITHIO MeXaHH3Ma TAaKHUX [POLeCcCOB, HO H 14710 BO3IMOK-
HOCTb HaHTH HOBble, Oosee appeKTHBHBIE NYTH AN HX OCYleCTBJe-
Hust. Tak, npouecchl noJaHMepH3allH{, HIPalOllHe OPPOMHYIO POJb B
COBPEMEHHOH XHMHYECKOIl TeXHHKe, VCHelHo pa3pabarbiBalorcs u
COBEpLIEHCTBYIOTCA Ha OCHOBE UENMHOH TEOPHH. DTO YueHHe JICKHT B
OCHOBE MHOTHX rasOBLIX NPeBPAlleHHH, OCYLLECTBJASEMbIX B NPOH3-
BOJICTBE, peakUMil B3pblBa, paiHallUOHHBIX XHMHUECKHUX [pPOLECCOB
# T. A. I3BecTHO TakMe H 3HAYEHHE LENHbLIX peakiHii B aTOMHBIX
[peBpalleHUsX, OCYLUIECTBAAEMbIX B @TOMHBIX KOTJ1aX.

KONNOMALI U BLICOKOMONEKYNSAPHbLIE BELLLECTBA

Ecau B passutun xossouaHou xumnu XIX B. Obl1 auubs moAaro-
TOBHTENbHBIM MEPHOAOM HAKOIJIEHHS 3KCHepHMEHTaJbHOTO Mare-
pHasa, TO TeKyllee CTOJIeTHe O3HAMEHOBAJNOCh 3HAUNTEJILHLIM NPO-
_rpeccoM B 3Tojl o0aacTi. MHOTrHE OTKPHITHS M HCCAeL0BaHISA, BLINOJ-
HEeHHble 3a [MOCJAeAHHE AeCATHACTHS, MoAydnau 0oJblioe HAY4HOE H
TeXHHYEeCKOe 3Ha4yeHHe.

Eue B 1898 r. 'eopr Bpeaur (1868—1944), paGorasuiiii B TO
spems B OcrBanbaoBckoit ma6opatopud B Jlefinuure, usyuan kara-
JIUTHYECKOE JIeiiCTBHE BHICOKOLHCIEPripOBAHHLIX MeTasJ10B (Ha3BaH-
HBIX MM HeopranuyecKHMH (epMeHTaMH), NPEeLT0KHI CBOH H3BECT-
HBII METOJ 3JEeKTPHYECKOr0 pacnblieHHs MeTall0B BOJNLTOBOR AYTOi
BHYTpH KuakoctH. OnnospemenHo Puxapn 3urmonan (1865—
1929) B Bene uccienoBad MHOTHE TMOJAYUEHHBIE HM  KOJJIOHIHBIE
pacTBopbl. M3yuyenneMm nyTeii moJdydeHHs pasHoOOPas3HbIX KOJJIOHI-
HEIX PACTBODPOB, a TAK/Ke CYCIEeH3HH H IMYJAbCHI 3aHHMAaJHCh B Teve-
HHe TepBLIX NEcATHIETHH TeKyUlero CcToJeTHs MHOrHe Hccaeno-
BaTeJH.

B 1905 r. dpauwyackuit pusnk XKau [leppen (1870—1942) nper-
JOKHA KAacCHPHKALHIO KOJNJOHAHBIX PacTBOpoB Ha ruapodobdHble
g ruapoduabnbie . Heckonbko mosanee Boabdraur OctBanba

! O6biutio roBopAT o AHOGOGHHX H AHOPHABHBIX 30J6X BO BCEX CPCLAX.
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(18841943, cuin Buabrensma OCTBaNLAZ) UPeRNCKUI 1A% ITHX
EBYX TIPYAN KOAJOHIOB HA3BAHHS <CYCHEHSOHAB» H «3MYABCOHIBIY,
Knaccupuranus XK. IHeppena noayunna Gonbuioe pacnpocrpaucHue
cpeiH vuenbiX. B pepsbie ARCHTHACTHS TEKYILErO CTONETHS BHHMA-
Hie HeohefnoBaTesefl fpHBASKaAN NiaBHBIM 00pasoM HuoGoGHBIE
koazouael. kiMenno B pesynbTare wechienosBadHufl CBONCTB  HTOM
FPYHEb KOAJCHAHBIX pacTBOpoB OBLIM YoTaHOBJeHH BaxKHbie 0000~
BieHudA, Kacawuiuecs, B ¥aCTHOCTH, MeXaHu3Ma YCTORYHBOCTH It APY-
FHX BaKHehIuux spaennil.

B 1909 r. uspecrubst mBeackuft xumux Te. Cpeabepr pasmenun
BCE MOTORM NoJiydyeHus AHOPOOHBIX KOMAOHAOB ua jAse Jojabine
fpYIHIbl — AHCHEpPCHOWPBIe ¥ KOLZencanuoHHmie. K nepsolt rpynne
of OoTHEC MeTONb HaMendbileHH# {(MoMOJa) ¢ UOMOILbIO PasJIYHHX
npucnocobaenufl, a Takwe u Meron Dbpemnra {(uempasunbuo).
Ko sropoft rpynne ObliH OTHeCEHH XHMHUECKHE METOAR HOTYverHs
KOMJIOHAHDIX PACTBOPOB  (BOCCTaHOBJACHHEE, OKMCACHHe, IBOHHON
O0MeH, XPHCTAnJAH3IaHHA TPYRHOPACTROPUMBIX BeHlecTs # 1. A.).
Hapsaay c raxoro poia ofoSlendsiMy HOAYYHAH PA3BRTHE ¥ HOBHE
METOMBl H3YYCHNS KOJANOHAOB, & Takme H OTHOCHTeNAbHO rpyGozuce
nepeHblX cycnexsufl. BamuefiliuM H3 HEX ABHACH METOX VAbTpa-
MHKPOCKOIIa, BREACHHLIA B nPAKTHKY P, 3UrMOIZH B COTPYARHLYECTBE
¢ X. 3ugeurondbomM — ontukom K3 Hensn

Ewle B Kouie npowsore croferis aurauuvane C. A, Jinunep
{1868—19589) u T. Tlukrou {I1867—1956) obparnau BHEMaule HA
DaBHO 3amedcHHOE fABJAeHHe - JBHEHHE KOANCHAUBIX YacTiy B
MEeKTPHYCCKOM nojde. [Lad KORWYeCTBCHHOrO HCCHENOBAINR ITOTO
fABAeHHA {3ReKTpodopesa} OHH NPeRJOKHAH KOHCTPYKIHH COOT-
BeTCTBYIOMINX 1pufopoB, B ZadsuellIeM VYCOBEDIUGHCTROBAHHBIX.
DaekTpodopeTHYLCKEE B SAeKTPOOCMOTHYCCKHR METONBl Halis/IIE ApH-
MeHeHHe B IPOMBILICITHOCTH ANS ROJAYYEHHA BeLUecTB BuiCOKOH yHC-
TOTH, AJf OCBOBOM AERUA PACTBOPOB H ra30s OT NPHMECceH, a Taxxe
B PA3JAHUEGEX HPOHIBOALTRAX. :

Oxa3an0¢k, YT0 YaCTHIL KOANOKAHLIX PACTBOPOB B AaIIOM CAY
yae BenyT cefs nogobuo noHaM, 1 570 OOCTOATGABLCTBO NPHUBEIO K
MBICHH, TG KOJANOHAHBLIE PACTBODH MOryr Oblth LIXPOKQ HCHOMB3C-
Ballbl Kak MONeIR [PH  Hayyendd MOJEKYASiPRO-KHHeTHUeCKHX
apnenuph. B 1908 r, K, Tlepper nponzsea cBOR a3liaMesuTHI ORNDLIT
KCEAHMENTAHHOHHOrO PaBHOBECHA» OTHPAKUBOHHPOBAHHMX 1O pas-
MepaM mIapuxoB rymmuryra. Ha ocnoBanny 3710ro papuoBecus Suiia
paccunrana nocrosxnas Anorainpo. Onwir XK. [leppena taxxe Becs-
Ma HarJAsJH0 BPOAEMOHCTPHPOBAA BPHUMHLL OPOYHOBCKOTO ABHIKe-
HHUS MHKDPOCKOTHUECKHMX YACTHL H HOKA3a]d PeaSibHoCTb MOJEKYIAD-
HOTO ABHMEBHA.

Boavmoe cfmeHayuynoe 3ragexHde NOAYYUIH TAXKe HCCILAO-
BAHHUS WO TEOPHH YCTOHUHBOCTH KOJMJIOHIAOB. 30/1H HEKOTOPHIX MeTan-
JIOB, HATpPHMep 304b 30807Ta, OOHADYMHUBEET BRICOKYIO YCTOHYH-
BOCTH ¥ MOXET XpauuTscs Hes paccioenuy pecsraaeriami, ORHaxo
fipy golOasKe HeQOMBIMHX KOAHYECTB 3ACKTPOAHTOB Janodobrue
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30/ Koarysupyior. CHCTeMaTHUCCKOR HCCAEAOBAHHE ReHCTRAS Hlex-
FTPOAKTOR Ha KONJIOHAHBE DACTBODH ObLAC BHIOAHeHC eille B 1882
npodeccopos T'opHofi akazemuy o Ppeitbepre lancom O. Hlvasue,
o0Hapy:KEBIUHM, HTO KOaryJAupyioniee AefiCTBHE 3JEKTPOJNHTOB
{Toudee, HONOB} 3aBHCHT 0T KX BadeHTHOCTH, MEOrosajeHTHbiE
HOHB 3HauMTENMbHO Goiee 3HOEKTUBHH Kax KoaryEATODH CPARHH-
TRJALHO ¢ eRHOBaRenTHBIMH (fipaBrio Hyasue).

B naxsprefitrem npanaio Llyiabue Obl10 MHOTOKPATHO NpOBEpeHO
¥ yTouneHo, ocolennio Ha ocHoBe uccaepepannil B, Fapan 3 Kam-
Gpuaxe u M, @, Dpefiunauxa B bpaynusefire. B nobefitiee spems
coperckie yuensnte A, . PaOGunosxu n B. A, Kaprus Mccieropad
aAcopbiHO 3eKTPOMUTOR YaCTHYKAMH 30/eH B CBA3H ¢ ABJEHUSIMH
KOATY/ISAUHH.

B 1817 r. H. T1. [1eckoB B r. ¥iBaHOBe BBeJI NOHATHA «ArperaTHe-
Hast» H «CeABMEHTAUBORNAA» YCTOHuNBOCTD, [lepBOe NOHSATHE NOA-
pasymMeBaeT ycTGEMHBOCTH MaCTHL 30JeR K arperaliy — cAHlanpio
JApPYr ¢ JApyroM. BBLIO HpelsioKeHe MHOIO TeopHil, oGhACHRIOMHX
APPCraTHREYIO YCTORUNBOCTE CpelH Hux ocobeHno Hoanlioe sHade-
HHe TOAYSHAA TeopHs JBOHOrO 3IJNEKTPHYECKOTO CJ0S, BIEpPBLIe
BrickasanHas [ lenabMroanuem eite B 1879 r. EMy e npunagnexur
NOHATHE «I3eTA-IOTeHLlAMay {moTesuiana JABOAHOrO B3JexkTpHYe-
cxoro ciosi). Hemeuxu#t xumuk I. Mioasep B 1928 r. Buickazan
MbICAL, TG MBHAAL (KOJJOHIHBE HaCTHIL) npeicTaBasior cobof
08pa30BANHA, COCTORHIHS U3 4ACTHIUL (3045}, oxpyKeHHoK AHddya-
Ho# atMmochepoll HOHOB, HeCYILHX 3apai, o8paTHHE 00 3HaKy 3apAay
APOTHBOHOEOSB. - :

Bnpouewm, eme pawee H. I, Tleckos (1917} yxasax, uro
KOAJOUANLIC CHCTeMBl ABASIOTCSH TPEXKOMIOHEHTHBIMH, COCTOSLIIIM
H3 LHCREePCHORION Cpeasl, KOAMOMIROro BCUIECTBA B TPEThers KOMAO-
HeHTa, ARjgsomierocs crabuinzaropoM. Ecid TaxkuM craduizarto-
DPOM ARJfeTCd ABGHHOR 2MeKTPRIMICCKEH ¢JA0H, TO 2TC TRIIUNEI AHO-
GobEL# 3045,

B cBasn ¢ pasBuTHeM npeAcraBieduit o GakTopax YoTOHYHBOCTH
KOJAACHAHKX PACcTBOPoBR Obliy TIPEAA0NKEHB ¥ TROPHH KOATY.IALHIL
Jloaroe Bpems He yRamatoch noRo0paThk XapakTepHCTHKY, ofnpele-
JFIOWYIO COCTORMNAE 305, KOTOpas Moraa Ol CAyAnTh Mepoll Koa-
ryAsuui. P. 3UTMOHAH NHTACH NPHHATH B KayectBe Takofh mepuw
YMEeHbUIeHHE HHTEHCHBHROCTH GPOYHOBCKOTO Aswaenus (npyu Halumo1e-
HEI B YABTPAMIEKPOCKON) KOMIOHZHHX ACTHI NP1 J003BKEe K 30M
3aexTpoanTos. Ho 3ToT npH3Mak oxazaics HeypaunweiMm, H 8 [916 g,
P. 3urvonsn npuiten ¥ MBICAH APHNATE B KauccTBe Mepsl KoaryJs-
OHH yMeHbilienye UHCHA MACTHIl 30451 B HPOLECCE €rD Koaryasili
O B #atake 1916 r. obpartuics K xpakopckomy $usnky Mapuany
Cuoayxosckomy {1872-—1017} ¢ npocufoit mogcuuTaTh yMeEMbLIe-
Hite 4iCcAa YACTHH 30/ B HpOLecCe ero Koaryaauuu, B oTeer na 310
M. Cumoayxoscruit 06CTOATeAbHO paspaoTan TeODPHK) KOaryJAsuiy,
koTopas Obina onyGankosaua 8 1918 r. Boabnioce HayuHoe u BpaKkTH-
MECKOe 3HAMEHHe TOAYUMIH HCCACAGBaHIS N0 aAcopOiy, Hpeinpi-
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HATEIe B HayvaJje TeKyIlero cro-
JeTHS OTYacTH B CBA3H ¢ npodie-
MOI YCTOHUHBOCTH KOMJIOHAHBIX
PaCTBOPOB. 3ITH HCCJAEAOBAHHSA
Obl1 HHHIIHUPOBAHL B O/l Tep-
BO MHPOBOH BOfiHBL B CBA3N C
paGoTaMi 1O KOHCTPYHpPOBaHIIO
MpoTIBOraszos (YrodbHbI NpoTH-
soraz H. II. 3enunckoro). Kak
n3pectho, eute B 1873 r. B. 'n66e
BLIBCJ Ha OCHOBe TepMOAHHAMH-
YeCKHX 3aKOHOB ypaBHeHHe, CBf-
NMPCAJOKHI CBOE 3IMIPHYECKOE
ypaBHeHue ajacopOuuH, NoJy4yHB-
ee, oaHako, 60abiIoe 3HaYeHne.
3biBalolee aacopbuuio ¢ nosepx-
HOCTHBIM HATAKEHHEM Ha rpaHu-
ue pas. B 1906 r. T'. dpeitnannx
ynpoctua  opmyay I'n66ca n
Hpsune Jsnemop (1881—1957) B 1916 r. aMmepukanckuit Xumnxg
H. Jlsurmiop ! coobuinn o cBOHX
HCCACA0BAHNAX 1O TOBEPXHOCTHOMY HaTsKeHHIO kuakocre#. OH
BLICKA3aJl MBICJb, YTO H3MEHEHHe IOBEPXHOCTHOrO HaTHMKEeHHH NPH
nobaBKax B BOAY IOCTOPOHHHUX BellleCTB CBfA3aHO C H3MeHeHHeM
CTPYKTYpPbI nosepxuoctHoro cjos. Heckoabko mosanee (1917) sta
xe Mbleap Oblia Boickasana amepuxkanuem B. . Tapkuncom? ¢
COTPYAHHKAMH. PaspuBas 3Ty HAei0 HA OCHOBE H3YUCHHS CBOJCTB
TOHKHX CJO€B Ha NMOBEPXHOCTH BOAbl H pryTH, M. Jlsurmiop npuiuen
K BBHIBOJY, 4TO INOBEPXHOCTHAsi aKTHBHOCTb, HanpHMep, opraHuue-
CKHX KHCJIOT CBfi3aHa C HaJHYHeM B HX MOJeKyJaX KapOOKCHJBHBIX
rpymn, OPHEHTHPYIOIIHX MOJEeKYJabl KHCJAOT B MOHOMOJEKYJsipHOM
¢J0e TakK, 4TO OHKH 00Pa3yIOT MOJEKYJIsPHbIT 4yacToKoa (J13HTMIOPOB-
cKHH uvacTokoa). KapGokcnabHOM rpynnoil MoJekyJbel KucjaoT obpa-
LleHbl K BOJe, YIVIEBOAOPOAHBIH e «XBOCT» HalpaBJeH B ra3oBylo
tasy. Bce TH BaxkHellllHe OTKPBITHA, OTHOCALINECH K NEPBHIM Aecd-
THJAETHAM TEKYILEro CTOJeTHHA, NPeBPaTH/IN KOJJIOHAHYIO XHMHIO H3
onicare/sbHo# HaykH, Kakod oHa octaBanach B XIX B, B oany H3
OCHOBHBIX XHMHYECKHX HayK.
Hapaay ¢ nayuenyueM AHo(pOGHBIX KOMIOHAOB H Pa3JHUHEIX fBJe-
HHUil, CBA3AHHBIX ¢ OObsSICHeHHeM HX CBOMCTB, ocoOEHHO NMOBEpPXHOCT-
HLIX SBJEHHH, H 3JeKTPOCTATHYECKOTO B3aHMOAEHCTBHS B KOJJIONHJ-

U Hpeune Jlanemiop (1881—1957) noarme roam Bea mnccaenosanus B Jjabo-
patopun Tlenepanbuofi snekTpHueckodt komnanuu (1909—1950), rae Gua 3atem
samectuteneM aupexktopa (1929—1950) n komcyaprantoM. Hapecren ceonmn mc-
cNeJIOBAHHAMN TO PAa3NHUHEIM BOMpocaM (HIHKH K (HIHUECKON XuMHH (OH 6bia
vuennkoM Hepuera). EMy npunagnesxar, B wacTHocTH, paGoTh No TEOPHH BaleHT-
HOCTH W alcopGIuH.

? B. [I. lapxuxc n3pecTed, B 4acTHOCTH, TEM, 9TO BrepBuie ymotpefiua Ha3Ba-
HHE «HEATpPOH».
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HBIX pacTBOpax, B TEKyIleM cToJe-
THH BEJIH IIHPOKHE HCCJEI0BaHHA
H CBOHCTB JHODHIBHBIX KOJJIOH-
JI0B, KOTOpbIe NpeiCTaBAANH 0CO-
Owlit nHTEpec Agad OHOJOroB H (u-
3HOJIOTOB.

PactBoppl nHOQHABHBIX KOJI-
JIOMILOB O0KasaJHcbh OoJgee 0JaH3-
KHMH 10 CBOHCTBaM K HCTHH-
HeIM pactBopaM. [Toatomy ux uac-
TO paccMarpHBald Kak ojHodasz-
HBIE CHCTEMBI B OTJIHUHE OT JABVX-
tdasuHpIX 3001eit JHODOGHEIX KOJI-
JIONJ10B.

B 20-x rr. XX B. 6Bl0 0GHa-
pyiKeHo, 4TO cBOoHcTBa JAHODHIIb-
HBIX KOJ/IJIOHI0B BO MHOIOM OKa-
3bIBAlOTCA OOUIHMH cO CcBOiicTBa-
MH PA4CTBOPOB BHICOKOMOJIEKYJIAP-
HbIX BemlecTB. Tax Kak Takue Bbl- Tepsan Hitaydunzep (1881—1965)
COKOMOJIEKYJIIPHbIE BELIeCTBA K
S5TOMY BpPEMEHH MNOJYYHJH OTPOMHOE TpaKkTHUecKoe 3HayeHHe (BbI-
COKOTIOJIMMEpHI), TO B KaUeCcTBE CAMOCTOATENLHOrO HANPABJIEHHA H3
KOJJIOHAHOH XHMHI BbIAEJHJAach (QH3HKO-XHMHS BBICOKOMOJEKYJSAP-
HEIX BeLIECTB.

Emwe B mauane XX B. BHICOKOMOJIEKY/NsApHblE BellecTBa (CMOJBI,
Kay4yyKH M T. J.) pacCMaTpHBAJH KaK BellleCTBa, cOCTosAI e H3 06bIY-
HEIX HeGOJIBIIHX MOJIeKyJl, 00pa3yolunx B pacTBopax Goabluue arpe-
ratel, Hamogo6ue Koary/asaToB. JTa TOYKa 3peHHsl Obl1a IMOJHOCTHIO
orsepruyta B 20-x rr. Hemenkum xumuxom I'. [lItayaunrepom '. Eme
B 1922 r. oH BHCKa3aJ MBIC/b, YTO BHICOKOMOJIEKY/SpHble coelnHe-
HHs cOCTOAT M3 OOJbIIHX, MHOTOATOMHBIX MOJIEKYJ, Ha3BaHHBIX HM
MakpomoJgexkyaaMi, B 1926 r. Ha ocHoBe H3ydyeHHA CBOHCTB TaKHX
MaKpOMOJIEKYJ BHICOKOTMONHMepoB (nosuctposa u ap.) I'. Hlrayausn-
Tep mpHileJ K BBIBOAY, UTO HX CKeJeT COCTABJeH H3 VIVIEPOAHBLIX
lenel, COCTOALHNX H3 MHOXECTBA VIVIEPOAHLIX aTOMOB. B najbHed-
ueM OH BBeJ NMpeAcTaBjeHHe H O Pa3BeTBJIEHHOM LIENHOM CTPOeHHH
BLICOKOMOJIEKY/ISIPHEIX BEeCTB.

I'. llraynuurep ¢ coTpyaHHKamMu B 20-x rr. noapo6HO H3yudas
MHOTHE H3 H3BECTHBIX TOrJa CHHTETHYECKHX BBLICOKOTOJIHMEPOB H
NPHPOAHBLIX NPOAYKTOB. DTH HCCAENOBAHHS IEJHKOM NOATBEpAHJIH
ero npejcrasieHHsa. bosabiioe sHaueHHe MOAYYHJIH H (PH3HKO-XHMH-

V' Pepman Wltaydunzep (1881—1965) noayumn obpazopanne B Tanae (no
G6oranuke) u Japmmranre u Mionxene (mo xmmun). C 1903 r. Guir accucrentom B
Taane u CrpacOypre, a ¢ 1907 r. — npodeccop B Kapacpys, rie sen paboth 1o
opraumueckoft xumuu. B 1912 r. on nepeexas s [liopux, a 8 1926 r. cran pykoso-
IuTeneM XHMHUeckoil nabopaTtopuu B Dpeiibypre, rae 8 1940 r. ocvosan Hucruryr
EHCDKOMOJ’]EK}’JIHPHHX CGEEHHEHHfl. BJIECB 61:!.’"! BLIMOJHEHB! ero BakHefline He-
celoBaHHA B 3TOi 00/1acTH.

17 3axaa Ne 4541 257



YeCKHe HCCJACJ0BAHHS BBLICOKO-
MOJICKY/IAPHBIX COeAHHEHHIl, OI-
peaeseHHs HX  MOJEKYJSAPHBIX
Macc Mo BSI3KOCTH H OCMOTHYE-
ckomy JnAaejaenuio. OH mokasad
CBA3b  MEKAY BA3KOCTbIO H
MOJIEKYJISIPHOH Maccoil BbICOKO-
MOJIEKY IS PHBIX coelHHeHHIT.
I'. Illrayauurep oOctHOBaJd HOBOE
HampapJeHHe — XHMHIO BBICOKO-
MOJIEKVISIPHBIX COeJHHEHHA Ha
CTHIKE OPraHHYecKol H KOJLIOWL-
nofi xumun. ITocae 1930 r. sTta
HoBasd ob6jacTb noJjiydynaa Obicr-
poe pasBHTHE KAK B 4acTH CHHTE-
30B MHOTHX MPAKTHYECKH HEHHBIX
BLICOKOIIOJIMMEPOB, TAK H B OT-
HOIIEHHH H3YyUeHHs OcOBeHHO-
cTeil WX cTpykTypu. DBosabuoi
Teodop Caedbeps (1884—1971) ~BKJAL B Pa3sBHTHE KOJJIOHAHOI
XHMHH ¥  BbICOKOMOJHMEPHBIX
coellnHeHnii GBI cleslaH B NepBOH NOJOBHHE TEKVLIEro CTOJeTHS
mseacknm xumukoMm T. Cgeabeprom!, ocHoBatesem 6oJbiioii
HayuyHoOH WKOJAB B o6saactn Kossonano#i xumuu, Hauunasn ¢ 1909 r.
T. Ceeabepr Ben mccaefoBaHus Mo MOJYUEHHIO 30J1€it METAJJIOB,
PA3JHYHBIX MHHEpalbHBIX BewlecTB H opranosoJeil. Ilpomoaxasn
3tn paboThl, OH 3auuTepecoBascs B 1921 r., Korza nojayuna kadeapy
dusnyeckoll XHMHH B YICaJbCKOM YHHBEpPCHTeTe, (PH3HKO-XHMHUYE-
CKHMH CBOHCTBAMH KOJJIOHAHBIX 30Ji¢#. B ocobeHHOCTH ero MHTEpe-
coBasia npo6Jema HaxoxleHns (DYHKUHH pacnpejelieHHs YacTHIL
30J1eil B cycneHsuii no pasmepaM. OH BHadaje TNOJb30BAJCH IJs
atux weaeli Mmeroaom and@ysnn, oNTHYECKHMH METOZAMH H T. .

B 1922 r. on npuilles K MBEICAH HCNOJAb30BaTh AJA HaX0XKJeHHA
Gyukunu pacnpeaedennss uenrpudpyry. B caeayiomem roay co-
BMecTHo ¢ I. Punae oH ckoHcTpyHpoBaa HeGoJsblIyio LeHTpHYTY,
Aaolyl0 ycKopeHue, pasHoe Bcero Juumb 150 g (g — yckope-
Hie cBoOoOjAHOro mnajennst), kKoropas ObLia Ha3BaHa HM YJbTpa-
uenrpudyroi. Ilpudop 3TOT, ecTeCTBEHHO, OKa3aJcd HeILOCTATOYHLIM
Ui HccJdeJoBaHus 30Jel, pacTBOpoB GeJKOB H BBHICOKOMOJEKYJIAp-
HBIX coeannenuit. B 1925 r. O6bia nocrpoen mpuOoOp ¢ yCKOpPeHHEM

! Teodop Ceeddepe (1884—1971) okonuna YncaJbCcKnil YHHBEPCHTET, € KOTO-
puM Omla cBA3aHa MOYTH BCA €ro AaibHeiiwan jaeateaenocts, On 6 accucren-
TOM, AoueHToM H ¢ 1921 r. npodeccopoM ¢GH3HYECKOR XHMHHM YHHBEpPCHTETA,
B 1909 r. emecte ¢ JI. CTpeMronbMoM OH BBICKA32J HIE O CYUIECTBOBAHHH paauO-
akTHBHuX p3otonop. B 20—30-x rr. oH ckoHcTpyupoBan pax yaAbTpateHTpupyr
H C HX TNOMOILIbK BeJ onpeieneHHs MOJeKYISIpPHBIX MAacC BHCOKOMOJIEKYJIHPHEIX
coenunennii. T. Cpenbepr 0w mnocrpannuiv umenom Axagemun nayk CCCP (c
1966) u HoGenesckum aaypeatom. EMy npuHaniexaT TakiKe HCCJAEJ0BaHHA TO
PANIHOAKTHBHOCTH H pa,!.nauuounoﬁ XHMHH. I
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100000 g, 8 1931—1933 rr. yckopenue y:ke gocruryo ot 200000 no
400000 g. 3aTeM, yMEHBUIHB pa3Mephl potopa weHTpudyru 10 36 MM,
T. Ceenbepr nocrpoust npubop (1933—1934) ¢ yckopeHnem gm0
600000 g u, naxonen, 1o 900000 g. Ilpn monbiTKax MOCTPOUTHL NMPH-
6ophl ¢ 6OJBLIIHM YCKODEHHEM POTOP B3pLIBAJICH.

Yasrpauenrpupyra Cenbepra B pasjuuHbIX BUIOH3MEHEHHAX B
Hacrosjllee BpeMf crajda BaxKHeHIIUM IpuHOOpoM /s onpeesaeHHsA
MOJIEKYJIPHBIX MAcCC BHICOKOMOJEKYAAPHBIX COeAIHEeHHI,

Yenexu KOJIJIDHJIHOfI XHMHH H XHUMHH BbICOKONOJHMEPHBIX Be-
meCTB B TeKyLleM CTOJIeTHH TeCHO CBA3AHBI C IMHPOKHM MNpaKTHYe-
CKHM NpHJIOZKEHHEM COOTBETCTBYIOIUHX HCCAeA0BaHuil, YclexH
XHMHH BBICOKONOJINMEPOB OGIU.CI]SBECTHH. ,.E[OCTHH{GH]ISI Ke KOJJoHg-
HOIl XMUMHH ¥ BooOlle XHMHH ,ElIrICl'IEpCHbI.‘{ CHCTeM HallJH I[IHPOK{}E
npHMeHeHHe BO MHOrHX BayKHeHIIHX 00JacTSX NPOMBILLICHHOCTH, B
YaCTHOCTH B CTPOHTENbHOH, TEeKCTHJABHOH, NHILEBOH , KpacHJbHOH,
OyMazKHOl, 2JeKTPOHHOH 1 1p.

IJTABA XXVII.
PA3BUTUE BUOJIOTMHECKOHN XMMHM

BAYXHEWLUME OBBLEKTBI MCCNEQOBAHHHA
B OBNACTH BMOXHMHH

Buonornueckad XHMHuA — cpaBHHTeJbHO MOJIo1as Hayka. CBOMMHA
KODHSIMH OHa cBA3aHa ¢ (HU3HOJOTHYECKOH XHMHeH, NOJyuyHBIIeH
passutie ¢ Konua XVIII B. nox BosaefictBueM morpebGHocTell rias-
HBIM 00pa3oM MeAHLHHH H CeJbCKOro X03AHCTBA (XHMH3M JAbIXaHHA,
npoGieMbl THTAHHS H POCTA PACTEHHH M T. 1.).

C Hauanaa XIX B. cpean yueHbIX XHMHKOB H GHOJIOrOB BO3HHK HH-
Tepec K COCTaBY M CBoilcTBaM pa3HOOOpPa3HLIX BellecTB, cOJepika-
HIHXCH B KHBBIX OpraHuaMax, H K XHMH3IMY HX obmeHa. TaK, B
20-x rr. XIX B. IO, JIu6ux u @. Besep u3yya/au MOUYEBHHY H ee mpe-
BpauUleHHd, a HecKoJabKo paHee @. B. Cepriopuep OTKPHII PaCTHTEb-
HBIE OCHOBAHWS, HA3BAHHBIE B [anbHeliuleM ankaiongamu. B srtu
ke roasl M. 3. llleBpesip yCTaHOBHJ COCTAB KHPOB H OTKPBII BhIC-
HmiHe XHDPHBlE KHCJOTHI.

Baxuefimny o6bekTOoM GHOJOrHYECKOR XHMHH siBAAIOTCA GeKO-
Bole BeutecrBa. Cogep:kanue GeNKOB B JKHBOTHOM OpPraHH3Me B cpel-
HeMm coctasaser 45%, B pacTHTe/ILHBIX OPraHH3Max HX 3HAYHTEJNbHO
menblie. Jo 60-x rr. XIX B. n3yuenue GeqKOB, KaK H IPYTHX BellecTB
JKHBOTHOTO H PaCTHTEJNBHOrO NPOUCXOXKAeHHA, NPOXOAHIO B PaMKax
XUMHKO-aHaJHTHUYeCKOro meproAa. PaboTel MO CTPOEHHIO MOJEKYJI
OeJIKOBBIX Tesl H 10 HX CHHTe3y MOJYYHIH Pa3BHTHE B OCHOBHOM B
XX croJeTHH.

ITomumo Genkos, Guo/ornyeckas XHMHS H3yyaeT u ApYyrHe pas-
HooOpa3Hble BelllecTBa, COAeprKallHecs B OPraHusMax *KHBOTHBIX H
pacrenuit. Ciona OTHOCATCH, B YaCTHOCTH, HYKJEHHOBble KHCJOTHI,
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yrJaeBOAbl, JHIHAL, (epMeHTH, BHTAMHHbI, TODMOHBI, a4 TaKXKe H
HEXOTOphle (H3HOJOrHYECKH aKTHBHble BellecTBa, OKa3HBaloL[He
Bo3JeHCTBHe Ha pas/iHuHBle (PYHKUHH OPraHoB JKHBBIX BelUecTB, H
npexae BCero Ha obMeH BEUIeCTB.

Beaxn npenacraBafior co0OH coeIMHEHHS CJAOMKHOLO COCTaBa H
ctpoennd. P. ['obmeicrep (1850—1922), uaBecTHbIE CBOHMH HCCJIe-
JOBaHHAMM TO KOJNIOHAHOH XHMHH, yKasad B OJHOM H3 JOKNalI0B
(1902), yro Moaexkyna anpGyMuHa MMeeT IMIOHPHUECKHA COCTaB:

CQSBHTZUNHBSGOUE

Ilpu pacmenieHun Takoro poia MmoJiekya obpasyioTcs pasHoobpas-
Hble NMPOAYKTHI, H3yueHHEe KOTOPHIX NpPeJACTaBJfeT OAHY H3 BaXKHBIX
3anauy 6uoxumun. Hassanue «Oesku» cBi3aHo c TeM, 4yTo GesiKOBble
BelIeCTBa, cojeprKalllnecd B OPraHH3aMax, BO MHOTMX OTHOLIEHHAX
0Ka3zaJHCh CXOAHBIMH C SHUHBLIM DeJIKOM. HB}”-IEHHE HX cOCTaBa Hava-
Jock ewle B mepsuie gecartuaetus XIX B, B To Bpema oGmue mpen-
CTaBJ/IeHHA 0 Npupoje 6GesKOoB OBbIJIH ellle BecbMa HeolpeleJeHHBMH.
B 1838 r. I'. H. Myabaep (1802—1880), npenogaBateab MeaHUHH-
cKoii mKoasl B PorTepmame, BBICKa3asa MbICIb, YTO TKAHH JKHBHIX
OPraHH3MOB COCTOAT B OCHOBHOM M3 BellleCTBa, HAa3BAHHOrO UM Mpo-
TeHHOM (mpoféw — mpeBanaupyio, eped.), ¢ IMOUPHYECKOH Popmy-
JIOH C43H31N[50|2 (ﬂpl‘] C=6, 0=8) Pazmuune Genaxos I, MYJII:REP
OOBACHAJ TeM, UTO OHH COCTOST H3 Pa3/JHYHLIX KOJHYECTB IPOTEHHA
H HeKOTOpPLIX NpHMecell, B 4acTHOCTH cepH H ¢ocdopa. A1y TOUKY
3peHHs cHauajsa noagepxuBan u IO, JIubGHX, oOAHaKO BcKope
H. 3. JIackoBckuit, BnocaeacTBuu npodeccop MOCKOBCKOro yHHBeEp-
cHTera, 3KclepHMeHTaJbHO omnpoBepr MHenue I'. Myapgepa. B pe-
3yJbTaTe AaJbHeAINX HCCAeJ0BAaHHI YCTAHOBHJOCH MpPeACTABJEHHE
0 CyWeCcTBOBAaHHH MHOXeCTBa pa3Hoo0pasHbIX MO cOCTaBy OeJKOB.

¥ixke B nepsble gecaTHaeTuds XIX B. B MIpakTHKY H3yUeHHA OEIKOB
BOWIeJN METOJA HX THAPOJHTHYECKOro pacilelJeHHA NyTeM Harpesa-
nus o 100 °C B KHCALIX HAH IeJ0YHBIX pacTBopax. [Ipn Takoi o6pa-
60oTKe GeJKH pacleNsioTcs Ha MeNTHAb U aMHHOKHCJIOTH. MMmeHHO
TakuM cnoco6om K koHuy XIX B. ObIo moaydeHo 14 pasauuHbIX
~amuHoxucaor. B 1907 r. ato umncsio Bospocao go 19, a x HacToAlleMy
BpeMeHH M3BECTHO HeCKOJbKO MeCTKOB aMHHOKHCJIOT , COAepiKa-
unxess B 6enkax. Kpome 3T0ro, mMasecTHo HOBOJLHO MHOTO aMHHO-
KHCJIOT, He coflepKalnxcs B GesKax.

Ilo mepe HakoneHnsi AaHHLIX 06 AMHHOKHC/JIOTHOM cocTaBe Gen-
KOB BO3HHKJIa npobiema O TOM, KakKHM croco60M aMHHOKHCJIAOTH B
MoJieKys1ax GeqKoB CBfizaHbl Apyr ¢ Apyrom. dra mpobiema paspa-
GaTteiBadack ¢ 1888 r. mpodeccopom XapbKOBCKOrO YHHMBEPCHTETa
A. §I. NDannnesckum (1838—1923), BrhickasaBIMM MpPeANOJIOKEHNHE,
YTD AMHHOKHCJOTHL B besiKax CBsSI3aHbI Apyr C Apyrom 3a cyeT KHC-
JOTHO-aMHAHBIX CBs3ell. ITO mNpeanojoxeHHe BcKope GbUIO MOJ-
TBepxKAeHo J. PHmepoM, NPeANpPHHABIUNM NPAMON CHHTE3 BellecTB
(mentuaoB) u3 amuHOKHCAOT. Ilonywenubie npoaykTel 3. Puiiep
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Ha3Ba/l MNoJuNeNnTHAaMH (NMenTHX — INPOH3BOAHOE OT INeNTOH)
(nentég — Xopowo nepeBapuBaemblit, epet.). OH ocyllecTBHI CHH-
Te3 MpocTefli¥X MOJHNENTHAO0B, NOJYYHB, B YaCTHOCTH, H3 ABYX MO-
JeKyJ TauuMHAa (aMHHOYKCYCHOH KHCJHOTH) TakK HashBaeMHIH
rauiua-rauiii HoN—CH,—CO—NH—CH;—COOH, a Takxe H
HECKOJIbKO CJIOMKHBIX nosaunentuaoB. OHM cojepzkar, Hampumep,
OCTAaTKH MOJIEKyJ BoceMHaauaTi amuHokucaor (1907). . ®umep
NOKa3aJ, 4To CBA3b MeXJY aMHHOKHCJOTAMH B MOJHMENTHAAX OCY-
wecrBasierca yepea rpynnupoBky —CO—NH—. Takasa cBs3p Gulna
Ha3BaHa HM MNEeNTHIHOH. HOJI},”IEHI‘]IJIE HM DoJiHOenTHabl, OJAHaKO,
OTJIHYA/HCh N0 BaXKHEHIIHM CBOMCTBAM OT Oe/KOB,

HccaenoBanne cBOHCTB aMHHOKHCJAOT NMOKaszaJso, UTO 3TO aMo-
TepHBle COeMHEHHA, cojlep:Kallne Kak ocHoBHy1o rpynny NHa, Tak B
KHCJOTHYI0 KapOOKcHJbHYI0 rpynmy. MHorie aMHHOKHMCJIOTHI ONTH-
YeCKH aKTUBHBL. B cocraBe GeJKOB NPHCYTCTBYIOT JHIUb @-aMHHO-
KHC/IOTHI.

OcHoBHOe 3HaueHHe pabor yuenwx B 1900—1910 rr. cocrosno
B YCTAHOBJIEHMH 1eneo6pasHON CTPYKTYPHl MOJeKyJa OelKoB, cOCTOA-
LIHX W3 MHOXKECTBAa OCTATKOB aMHHOKHCJOT. To oGCTOATENLCTBO, HTO
noJlyueHHble CHHTeTHYeCKH MOJIHMEeNTHALI B pAde cAyvyaes 0Kas3aJHCh
TOXK/JECTBEHHBIMH NMPHPOAHLIM MNENTHAAM, MOJYUeHHBIM TIPH HeEMoJ-
HOM THAPOJHTHYECKOM pacllenjeHuH GeNKOB, He MOIVIO He MpHBe-
CTH K BBIBOAY, YTO MOJIHMNENTHAbLI MOTYT paccMaTpHBAaTbCA B Kaue-
cTBe (parMeHTOB CJAOXKHBIX OeaKoBBIX Mogekya. M3 paGor 2. du-
mepa TaxkxKe CJAeAOBaso, UYTO OeNKH npeicTaBiasiioT cofoil 0cOoGbIH
KJacc OpraHH4ecKHX coelHHeHHi.

ITonyuennsie . ®uinepoM pe3yabTaTel, H 0COOEHHO ero NenTHA-
Hasl TeOPHS CTPOEHHA OeJKOB, BOOAYIIEBH/IH MHOTHX YYEeHBIX Ha JaJib-
Hefilllee H3y4YeHHe HX CTPYKTYPHIL. OTH HCCHeA0BaHHA C HayaJa TeKy-
Llero crojeTHs BeJHchb WHPOKMM (POHTOM M Kacaiauch He TOJBKO
H3yuyeHHSA MPOAYKTOB pacilenyeHus (eJKOB, HO M HOMNBITOK CHHTe3a
BellecTB, N0A00HBIX GesaKy, H3 aMHHOKHCJIOT H nenToHOoB. [ToaBHAHCE
TakKe pas/juyHble TEOPHH CTPOEHHS OGe/KOBHIX MoJjeKyJ. Bosblnoe
3HaueHHe B 3THX HCCAeJOBAHHAX HDJI)"-IH.J’]H (!)H3HKO-XHMH‘-IECKHE
MeTO/bl, B YaCTHOCTH ONpe/eseHHe MOJEKYISPHLIX Macc caMux OeJ-
KOB M NPOAYKTOB HX pacUlenJeHds H CHHTETHYECKH NOJYYeHHBIX
NOJIHIIENTHIO0B.

B mauwane XX B. nosBuaach nukeronunepasunnasi teopus. Ms-
yueHHe NPOAYKTOB THAPOJHUTHYECKOro pacllenyiedus GeqkoB o0Hapy-
JKHJI0 CpPeAH TPOAYKTOB pacllellVIeHHS BellecTBa UHKJIHYECKOTO
crpoennst. Taxk, B 1897 r. K. Purrxaysen o6HapyHJ IHKeTONHNepa-
3HH B cocraBe Oeaka mmenuubl. OaHako B To Bpems OBUWIO HeACHO,
NpeAcTaBJAIOT JH AHKETONHNEpa3HHbl parMeHTH GeJIKOBBHIX MoJe-
KyJ HJH Ke BO3MOMXKHO 00pasyloTcd M3 NPOAYKTOB T'HAPOJHTHUe-
ckoro pacnaja GeaxoB. JIumb B 1906—1909 rr. 3. ®uuep c coTpya-
HHKaMH NOJYYHJ NPOH3BOAHBIe NHKETONHNEPa3HHOB CPeldH NPOAYyK-
TOB THJPOJHTHYECKOrO paclleNJeHHs Ppas/HYHBIX JKHBOTHHIX H
pacTHTeabHHIX GeJKOB. B KOHIle KOHIIOB OH NpHIleJ K BBIBOAY, YTO
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JMKeTONMHNepasuHbl MPHHHMAIOT yuacTHe B 0o0pa3oBaHHH MOJeEKYJ
6eakoB. Ha ocHoBaHHH cOGCTBEHHBIX 3KCHePHMEHTAJbHBIX HCCIe10-
BaHuit K TakoMy zKe BuIBoay npumena B 1907 r. u 3. AGnepraiabTeH
(1877—1950).

Oxanaxo 3. AGjepraibTeHy 3KCICPHMEHTAJBHO He Y1aJ0Ch MOAY-
YHTh Mojetelt KoMmyekcoB. OH He BBIAENHJ | COeAHHEHHs H3 aMHHO-
KHC/IOT € JHKeTONHIepasHHaMH.

Oanospemenno ¢ rteopuneir AOaepraibTeHa OblIHM BBRICKa3aHBl H
apyrue coobpaxkenus o crpykrype OGeakos. Tak, Ilayawr Kappep
(1889—1971) gomyckaia, 4To B CTPYKType OGelKOBHIX MOJEKY,
NOMHMO JIHKeTONHIepasHHOB, NPHHUMAIOT Y4acTHe H APYrHe LHKJH-
yeckue rpynnuposku. Il. Kappep cunresnpoBas HeCKOIbKO COednHe-
HUH, cOJlepKalluX PasJiMuHble IHKJBI, KOTOPBIE NPH AEHCTBHH KHC-
JIOT THAPOJHTHYECKH pacllelysaJIiCh ¢ oﬁpaaonam!em AMHHOKHCJIOT.
Ho emy He ynanoch CHHTETHUECKH MOJYYHTb COeIAHHEHHS LHKIHYE-
CKOT0 CTPOEHH, COCTOAILHE H3 aMHHOKHCJOT,

HecmoTpst Ha Takne Heyjaauu, Haes UHKIHUECKOro CTPOeHHS Gell-
KOB ellle JoJroe BpeMs IpHBJIeKaa K cebe BHHMaHHe HccdegoBaTe-
Jefl, npeaJaraBlIHX pasiHuYHble MOJAEJAH (PparMeHTOB OeJKOBbIX
MoJeKyJ. Tak Kax Takue MOJeJH He yAaBaJoch MOATBEPAHTh IKCIe-
PHMeEHTaJAbHO, yiKe B 40-X IT. TeXyUIero CToJeTHA AHKETOIHIEepasHH-
Hasi TCOpHA Obl1a ocTaBJaeHA.

Peanbubie YCIexXH B BbIICHEHHH CTpPOEHHSA 0eJIKOB H HX CHHTe3
ObLIH AOCTHTHYTHl B MOC/AeBOEHHBIE IOAbL DTO OBLJIO CBA3aHO Npexae
BCEro ¢ NpHBJeYeHHEM HOBBIX (PH3HKO-XHMHYECKHX METOAOB, B YacT-
HocTH yJabtpauentpudpyru T. Cenbepra, n4as onpeleseHdsd MOJeEKY-
JAPHBIX Macc B B ocobennoctH xpomarorpadun. MMenno xpomaro-
rpauyecky yaaJoch BBIAEAHTb B YHCTOM BHAE HHIMBHAYaJbHblE
BellleCTBa M3 THAPOJH3aTOB OEJKOB, YTO OLIIO HEBO3MOMKHO C MO-
MONIbIO NPEKHHX METOZOB pasieJeHnsd.

Kpynnele 3acayri B ycTaHOBJeHHH cTpoenHs GeJKOB H B HX
YaCTHYHOM 'CHHTe3e NpHHaJlerkaT KeMOpHIKCKOMYy npodeccopy
(Anrana) @. Cenrepy (1918). C 1945 r. o Hauaa CBOM H3BECTHbIE
HCCIeA0BaHusl TropMOHa nonmeﬂynoqnoi—i JKejeabl — HHCYJAMHA.
MoJiekyJsipaasi Macca HHCYJMHA OKasajach CPaBHHTEJbHO Heb0Jb-
woit — oxosao 12000. Beio #3BecTHO, YTO MOJIeKyJda MHCY/JIHHA CO-
CTOHT M3 JABYX IOJIHIENTHAHBIX LeNoYeK pasJHuHOH AJIHHBI, CBA3aH-
HBIX JIPYT € APYIroMm ,cl,ncy.'tb(blmﬂbm MOCTHKOM.

®. Cenrep paspaforaJl 0OCTPOYMHBLIH MeTO] ONpejeseHHsT Mopsl-
Ka uepelOBaHHA aAMHHOKHC/JAOTHBIX OCTAaTKOB B MOJHMNENTHAHBIX
uenoukax uHcyawna. [lefictBuem Ha Oesok amHuTpodropGeHsoaa
OH AMHHTPOMEHHTNPOBAJ aMHHOIPYNIIB AMHHOKHCIOT, 3aTeM NyTeM
IHAPOJINTHYECKOro pacllelieHns OeJlka eMy YJaJjochk OTJeJdUTb
N-KoHueByIo (copepiKallyio cBOOOAHYIO aMHHOrPYHONY) AHHHTpO(e-
HWJIAMHHOKHCJAOTY H HAeHTHQuuUHpoBathb ee. TakuMm Ke NyTeM OH
OTAEJAJ CAedyIOUHe B MOJIHIENTHAHON LeNoYKe aMHHOKHCAOTH APYyT
3a JpPYyroM H TeM CaMbIM YCTaHOBHJ HX INOPSAOK PAacHoNoXKeHys.
OxasaJsioch, 4TO OJlHA H3 leNoyeK MoJeKyabl uucyauHa (A) cocrout
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13 0CTaTKOB 2] aMHHOKHCJIOTH ¢ N-KOHUEBOH KHCAOTOMH — IIHIHHOM,
Bropas nenouka Bxiouasa 30 aMHHOKHCIOTHBEIX ocTaTkom (1949).

B pesyabrate MHoroJsietHero uccsienoBanusa ®. Cenrepy yaanock
K 1954 r. ycranosuth noJHYI0 (GOpMyJay CTpPOeHHS HHCy/duHA, DTOT
Bblaalouiics ycmex He TOJBKO OTKPBLI BO3MOMKHOCTb MJIaHOMEPHOTO
CHHTe3a HHCYJNHHA, HO H YyKasaJg NyTbh 115 pacliH(POBKH CTPYK-
TYPBl H, C/1e10BaTeAbHO, CHHTE3a APYIHX OeJKoBbIX MoJgekyd. IToutw
oaHospemenno, B 1949 r,, I1. daman npeaiomxuga nopobHbI e MeTOT
H3YUEHHS CTPYKTYPH GeJKOB MyTeM NOcae10BaTeAbHOr0 OTUIeNIeHHS
2MHHOKHCJIOTHEIX ocTatkoB. Ou obGpabaTwiBan Genok (heHHAH30-
THOOHAHATOM, 00Pa3yIIHM ¢ cBOOOJHBIMH aAMHHOTPVIIIAMH TTPOH3-
BOJAHBEIE THOMO4eBHHBL. [leficTBya 3atem Ha Takoil oOpaboTaHHBIH
GeJIOK COMAHOM KHCIOTOH B HHTPOMETaHe, OH OTUICIVIAI APYT 32 APY-
TOM KOHIEBBIE dMHHOKHCIOTHL.

ITosanee OblAN nNpeaJokKeHBl M JApPYrHe cnocolbl yCTaHOBJAEHHS
MocJe10BaTe/AbHOTO PAaCNoIOKeHHA aMHHOKHCJOT B MOJHTENTHAHBIX
uenoukax Geaxos. OZHH H3 NMepCHeKTHBHBIX MeTOA0B Ol paszpalbo--
tan M. M. Ilemsaxuneim (1908—1970) cosmectao ¢ M. H. Koaoco-
BeiM ¥ H. C. Byasdconom. MeToa ocHOBaH Ha NpPHMeHEHHH Macc-
cnekTpoMetpin (1968).

[MonbITKN cHHTe3a OTACAbHBIX (PPArMEHTOB MOJEKYJAbl HHCYJAHHA
Hauagancsh eme B 50-x rr. Tax, opurHHaJbHBIM 0Ka3aJ/cs METOJ nocJe-
JIOBATeJBHOrO HapallHBAHHA leNoYeK MOJHNeNTHI0B Ha HOCHTENSX.
Hekotopble sarpylneHHss NpeiCTaBHJAO BBeJeHHe B MOJEKYJy IH-
Cyab(pHAHOTO MOCTHKA B CTPOTo ompeleleHHOM moJoxkennn., Cunres
rOPpMOHAa OKCHTOUHHA (rOpMOH 3ajaHelt aosu rumodusa), ocyllecrt-
BJCHHHIH aMepHKaHCKHM XuMuKoM Buucent mio Bubso (1901), onpe-
JeJia NyTh BBeJIeHHS B MOJeKyay Ancyab(uanoro moctuka (1953).

[Monnwit cuHTe3 HHCyJAHHA Obla 3aBepiieH B 1964 r. B pesyan-

TaTe 10CTATOYHO HAMPSIXKEHHON paboThl TPeX TPYNI Hecdea0BaTeNeil,
OCYWIECTBHBIINX CHHTE3 HE3aBHCHMO APYr OT JPyra B Pas/iHuHBIX
crpadax. O TpPyAHOCTAX CHHTE3a MOXHO CYIHTb M0 TOMY, 4TO
moTpe0OBAJOCh NPOBECTH B CTPOro IOCAEAOBATEJNbHOM MOPAAKe
okoao 220 peakiii.

Venmexy B yCTAaHOBJAGHHH CTPOEHHS H YACTHUYHOM CHHTe3e HHCY-
JuHa ente B H0-X rr. BHI3BAAM OOJBIIOH HHTepec YUeHBIX K H3yUEeHHIO
CTpPOeHHS APYTHX GenkoB. B uacTHOCTH, BHHMaHHe XHMHKOB IPHBJEK
¢dbepment puboHyKneasa, o61agaomuil B OTJHYAE OT HHCYJIHHA OAHO-
nenoveuHoit cTpykTypoil. Amepukanckue yuensie K. Xupe, V. Creiin
n C. Myp, ocHoBbIBasich Ha onbiTe ®. CeHrepa H APYrHX Hcclel0Ba-
teqeil, onpeaeanan g 1960 r. noanyio dopmyay pubonykaeasst. [Tpn
aToM 3()heKTHBHBIM OKa3aJ/cs HOBBIT METO1, TAK HA3bIBACMBIH €aBTO-
MaTHUeCcKHH AHANH3ATOP aMHHOKHCJIOT®, HE3aJ0JAro 10 3TOr0 pa3pa-
6orauuetit Y. Creitnom, C. Mypowm u JI. Ciekmanom.

B naapnefimem (B 60—70-x rr.) OGbliM HafAeHbl CTPYKTYpHBIE
dopMyasl 1 Apyrux Geakos. ITpuMeHeHHe NpH HCCAEA0BAHHAX HOBeM-
IUHX MEeTOJ0B HAEHTHQHKAUHH AMHHOKHCJIOT H aBTOMATHUECKHX
YCTPOMCTB 3HAYHTEJILHO OOJNEryHJ0 H YCKOPHJIO BBINOJHEHHE Ofle-
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paunii. YcraHoB/leHHe CTPYKTYpbl OeJKOB H naxke HX CHHTe3 elle
Jajleko He O3Hayaer, YTO 3aJaua HCKYCCTBEHHOro MOJYUEHHS «XKH-
BOH» MaTepuH y:Ke moutH peweHa. OQHako, KaK rOBOPDHT OIHH H3
aKTHBHeHIIHX YYaCTHHKOB HCCJelOBaHHH B obGjacTH OHOXHMHH —
Mx. Kenapeio (1917), «sra oGaactb HayKH pasBHBaeTcsi ceffuac
HaCTOJBKO HHTEHCHBHO H BCeCTOPOHHE, YTO, 6e3 COMHEHHs, MBl CKOpO
NMPOJABHHEMCS BIepea B MOHHMAaHHH OJIHOM M3 LeHTPaJIbHBIX npobiaem
OHO/MIOrHH — B3aHMOOTHOLUIEHHH MEXIV CTPYKTYPOH MOJEeKyJ, Hu3
KOTOPBIX IMOCTPOEHbl JKHBble KJETKH, H HX OHOJOTHUECKOH ¢yHK-
uuen» 1.

B KJeTKax, COCTaBJAIOIIHX KHBOe BellecTBO, COAepKaTcA OCOo-
Obie BREICOKOMOJIEKYJIADHBIE HYKJEHHOBbIe KHCJOTHI, CBA3aHHLIE C
GeJlKOM, BHAMMO, BOJOPOJAHBIMH CBA3AMH. B TeueHHe nociaeinux
IecATHJETHH OBUIN M3YUeHbl COCTAB M CTPOEHHE HYKJEHHOBHIX KHC-
JOT M yCTaHOBJieHa HX poJib B Ouocunrtede Oesaka. flapa knetok
colep:kar Ae3oKcHpHOoHyKaenHoBYio Kucaory ([IHK), anaaus npo-
JYKTOB T'HAPOJIHTHYECKOTO pacluenieHHss KOTOpPOH MoKasaJt, YTo 3TO
CJOXKHOe BellecTso, coaepxkauiee D-pezokcupubosy, docdopryio
KHCJIOTY H CMeCh BellleCTB reTePOUHKIHYECKOH CTPYKTYpbl — IpPOH3-
BOAHBIX NypHHa — AaJieHWHa H ryaHHHa H NPOH3BOIHKIX nHpaMmH-
AHHa — THMHHA H UHTO3HHAa. B nnasme ke kaerox copepixarcs pubo-
#ykaennossle kucaorsl (PHK), B cocraBe koTopbix o6HapyKeHBI
D-puboaa, pocdopHas KHCAOTA M TeTePOUHKIB — aJeHHH, TYaHHH,
LHTO3HH H YpaluuJa (BMeCTO THMHHA).

HO—CHy,  OH L LT
U | /0 l
CH H C CH C
| I Vi
H H H H
OH OH OH H
D~Pudosa D-fesoncupubosa

O6e xucmornt (JIHK u PHK) npeacrasasior coboil aByxsave-
meHnble 3upH GocdopHOI KHCAOTH, 061a1aoUIHe KAHCABIMH CBOfCT-
BaMH.

B mpouecce oGMena BellecTB B KHBHIX K/JeTKaX Ha MOJeKyJax
JAHK npoucxoant o6pasosaune PHK, xoropas Hecer nmporpaMMHyI0
GVHKUMIO ¥ CIYIKHT Kak Obl MaTpHIell IJIA CHHTE3a ONpejleJeHHBIX
GeJIKOB, a Takyke M GHOJOTHYECKHX KaTaJu3aToOpoB — (epMeHTOB.
Takum oOpasoM, ofe KHCJIOTH HrpaloT BaiKHYI0 pOJib B GHOXHMHYe-
CKOM CHHTe3e.

! HUur. no ku.: Wamun A, H. Passutne xumun Geaka. M., 1966, c. 153.
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AHTHBHOTHKH

OnxHUM H3 CTapHHHBIX CPeJACTB HapOAHON MeJHLMHH, B ocoGeH-
HOCTH TpH JeyeHHH paH, GHJa NJeceHb, HaXOAHMasi 3HaXxapsiMH B
onpeneneHnsix Mectax. B XIX B. Takoe JleueHHe NJeceHblo CYHTANOCH
COBepLIEHHO HenpHeMJeMbiM B O(HIHANBLHOI MelHIHHe, MexXay TeM
B 1871 r. auramiickuit xupypr JIx. Jlucrep (1827—1912) szame-
THJI, YTO MJeCeHb BHI3BIBAGT YTHETEHHOE COCTOAHHE GHKTBpHﬁ’ H naixe
TIOCTABHJ COOTBETCTBYIOLIHe OMNBITH, HO He J0BeJd HX A0 KOHIA.
HsBecTHs u apyrue NONBITKM, NpeXNpHHHMAaBIIMECA B TPOIIJIOM
CTOJIETHH, HCCIenoBaTh JeHCTBHe IJleceHH Ha Oaxrtepuu. B 1928 r.
Anexkcanap Paemunr (1881—1951), paGoraBmuii B kayecTBe Gakre-
pHoJIora B OJHOH M3 JIOHAOHCKHX 60JbHHIL, 0OpaTHJ BHHMaHHE, UTO
KOJNIOHHSI CTa(pHNOKOKKOB, BHpOCWIasg Ha arape, pacTBODHJACH.
A. ®aeMuHr nmpou3Bes NMPOBEpPOYHbe ONBITH M yOeauics, uTo ImJe-
CeHb COILEPIHT KaKoe-TO amuﬁax‘repﬁanbﬁoe BelllecTso, KOTOpOe OH
Has3BaJ NeHHUHAAHHOM (OT JaT. Ha3BaHHA NJecHeBoro rpubka —
penicillium notatum). A. ®aeMunr TakXe yCTaHOBMJ, UTO 3T0 aHTH-
OaKkTepHaJbHOe BEUeCTBO He SBJSETCA TOKCHUHHIM Ajas JaGopartop-
HbIX MHBOTHBIX.

D10 OTKPHTHE MOocJde OomyOJAHKOBAHHA COOOLIEHHA O HeM BCTpe-
THAO K cebe IIO,E[OGPHTEJIBHOE OTHOLUeHHe Jaxe Co CTOPOHH KoJiier
B GoabHulle, rie padoran A. ®@aemunr. [Ipomso BoceMb Jer, Koraa
(1936) nBa aHrauiickux Bpaua-usmosora I'. daopn (1889) u
3. Ysitn (1906) B Oxcdopie nmpoBepHJIH Pe3yabTaThl, MOJyYeHHHIE
A. daeMuHrOM, H NOATBEPAHIH HX.

3. Yedn coBmectHo ¢ I'. Paopn paspaboran MeTOANKY BhIdeleHHA
NMeHHNIHJJHHA H3 IJeceny, 1J4 4Jero HOTPBGOBBJIOCI: npeonoJierb 3Ha-
ynTeabHble TpyAHocTH. MM Brnepsble ObiJ MoJydyeH NOpOLIKOOOpas-
HbI, OYHILEHHBIH NPOJLYKT, MPHrOAHBI A4 ynorpebiaenus. ITOT
Merod Gbll1 MPHHAT B MPOMBILIJIEHHOCTH H HemoJb3oBasca fo 1946 r.
B CIIIA u B AHranu.

Hcenenosanua 3. Usitna u I'. ®opu npuBesH K BHIBOLY, UTO H3
KOHIeHTpaTa cpefbl, B KOTOPO# KYJbTHBHPOBAJHCh TPHOKH NJIECeHH,
MOJKHO TOJYYHTb HECKOJbKO BHIOB NeHMUMAInHOB, HIX cTpyKTypa
Obina BeiicHeHa B mepuoj 1946—1957 rr. B ocolennoctn Gaaronaps
uccaenosaunam Hoporru I. Toaxun (B snaGopatopun P. PoGun-
30Ha). Oxasasock, 4To Bce NEHHUMIIHEB 06J121a10T CXOAHBIM CTpOe-
HHeM. CHHTe3 NeHHUHJJIHHOB B NPOMBIIIJIEHHOCTH MOYTH A0 Hadaja
70-x rr. Benu nyTeM coueTaHHsl GHOCHHTE3a H XHMHUECKOTO CHHTE3a.

MHorse neHHUUIAIHHBL, obllee YHCAO KOTOPHIX JIOCTHTaeT B
HacToslee BpeMs HeCKOJILKHX COTeH, 0Ka3aJuch 3 ek THBHEIM cpel-
CTBOM HIJIs1 JieueHHs HH(PeKUHOHHHIX 3a00JieBaHHH, ellle HeCKOJbKO
JeCSITHJACTHH Ha3aJ CYHTABIIHXCA NOYTH HeHsleunmbiMu. Ectecr-
BEHHO, 4TO 3TO OO6CTOATENBCTBO OKasano 0OJblIOe BIHSHHE HA pas-
BHTHE JaJbHeHIINX MOHCKOB aHTHOHOTHKOB.

Eme B 1939 r. P. Hw6o (1901) B CIIA (PoxkdennepoBckuit
HHCTHTYT) coo6INua o BHAedeHHH aHTHOHOTHKa M3 Bacillius brevis.
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ITytem ¢pakuHOHUpPOBAHHA H3 3TOTO" NPOAYKTA OBIIH TOJYUYEHLI
ABa aHTHOHOTHKA — THPOLUMAHH M rpaMuuuauH. B 1943 r. C. A, Baxc-
man (1888—1973) Boigesna H3 OJHONO BHAA MJCCHEBOro IpHOKa
crpentomuind. B 1948 r. B. Jdarrap (1872—1956) otkpein Teppa-
munnH. B 1950 r. rpynna uccnezosaredei cHHTe3HpoOBada TeTpalik-
JHH H T. 1.

Tpyanoctn, cBsi3aHHme ¢ Opranusauneffl MPOMBIIIJIECHHOrO CHH-
Te3a BceX 3THX aHTHOHOTHUeCKHX BellleCTB, MOCTABHJH Nepel XHMH-
KaMH B KadecTBe NepBoovepe1HOH 3alnayn paspaloOTKy METOXOB HX
noJydenusi. ATuM BomnpocoM B 50—60-X rr. 3aHHMAaaHCh YueHBle B
pa3uelx crpaHax, H ocobento B CCCP. B 1967 r. M. M. lllemskuu
1 M. KoaocoB ocyulectBuan moaubii cuutes (B 20 craaniil) rerpa-
UHKJIHHA.

PasButHe XUMMH aHTHOHOTHYECKHX CPEACTB TPHBEJO K TOJHOM
PeBOMIOLNH B METOAax JedyeHus pasHooOpPasHHIX HHOEKUHOHHHIX,
0cOOeHHO 3nMHAeMHYeCKHX, 3a0oJeBanuil. ITuM U OOBSICHAETCH, 4TO
HHTepec XHMHKOB K 3TOH BaxcHOIl o0jacTi He ocsaabeBaeT W B Hac-
TOsIIee BpeMs.

rJIABA XXVIII.
XMMHUA U XMMHUYECKASA MPOMBILLNEHHOCTDL

XUMHYECKAS MPOMBILLUNIEHHOCTb 3MOXHA MMIMEPHATIMIMA

Ha nporsa:xeHnnn Bceil HCTOPHH XHMHI BO3MOXKHO KOHCTATHPOBATh
CyllecTBOBaHIE TCCHON CBSI3N MEMAY HAYYHbLIM Pa3BHTHEM XHMHH H
NMPOH3BOACTBOM. B pasinuHble HCTOPHUECKHE 3MOXH XapaKTep 3THX
CBfA3ell MeHSJICA COOTBETCTBEHHO YPOBHIO HAYKH H COCTOSHHIO MPOH3-
BopureabHbix cud. C konma XIX B. cBA3u MeKAy pa3BHTHEM XHMHH
H XHMHYECKHM MPOH3BOACTBOM IPHHSJIN OCOGHEe (hOPMBI, XapaKTep-
HBle JIJIst HACTYMHBINEH smoxu nmnepuannsva. OcHoBHOH uepToit
HMIepHadn3Ma CAyXKHT, KaK H3BeCTHO, KOHUEHTpauHusd H MOHOMOJH-
3aluA TMPOH3BOJACTBA, 00pa30BaHHe HAUMOHAJBHBIX H MEXKAYHapOA-
HBIX TPECTOB H KOHIEPHOB, YCTPAHHBIINX KOHKYPEHIIHIO MeXKAy paHee
CYIIeCTBOBABIUNMH MEJKHMH NPEINPHATHAMH; HX CAHSHHE ¢ GaHKOB-
CKHM KamHTaJOM H B pe3yibTaTte Ge3pasiebHOE OCMOACTBO B 3KO-
HOMHKe Kanurajaucthuieckoro wmupa. B. M. Jlemnn p caeaymomux
CJI0BAX XapaKTepH30Bad NpOHCUIeAlIHe H3MeHEeHHS: <...TpeBpalle-
HHEe KOHKYPeHUHH B MOHOTOJIHIO NpeAcTaBsieT H3 ce0sl 0THO H3 Bak-
Helluux sIBJeHHIl — eCJIH He BaiHelllllee — B 3KOHOMHKe HOBeiillero
Kanuraanama» ',

3TH sBJCHHA HAILIIH CBOE OTpa)KeHHe B Pa3BHTHH XHMHYECKOH
NPOMBIIJIEHHOCTH KaNHTaAHCTHUCCKHX CTPaH.

O6paszoBanubiit B 1925 r. xumuueckuit konuepu B I'epmannu «MI
@apGeHHHAYCTPH» BCKOPE CTAJ B MOJHOM CMBIC/Te «MUPOBOM Aepia-

' Meunn B. H. IToau. cobp. cou., 1. 27, c. 312
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BOH», 3aKJIOUHB KapTeJbHbIE COTJalleHHs € BeAyMUMH eBpomnefi-
| CKHMH H aMEePHKaHCKMMH TPeCcTaMH J KOMIAHHAMH.
, BeicTpHit pocT HeMeUKHX M JAPYrHX XHMHUYECKHX MOHOMOJIHIT
| obbscHAeTcA pagoM npuunH. OTMeTHM 31ech B 0COGEHHOCTH HEKO-
. TOpBle CTOPOHbLI opraHu3auHH npoussojctsa. ObGpauiaer Ha cebs
BHHMAaHHe IpeX{le BCEro NpHBJeYEHHEe K PeII¢HHIO TeXHOJOrHYeCKHX
npo6JaeM BLICOKOKBaAH(MHUHPOBAHHBIX XHMHKOB.

Ha xumuyeckux npomssBoacTBax [epmaniui 4ic/a0 XMUMHKOB H
HHZKEHEPOB-XHMHKOB Obl10 HeoObuHO BhicokuM. B 1900 r, na mectn
KPYNHBEIX 3aBoiax paboraso GoJee 650 XHMHKOB, B TO e BpeMs Ha
COOTBETCTBYIOIIHX Npou3BoacTBax AHranu ux o6b10 B 20 pa3 MeHblle.
B 1911 r. Hemeukue 3aBO/ABI MO MPON3BOACTBY Kpacuteseil HMeXH
1500 crienmaaneros Ha 7000 paGounx.

I'1asnas 3anava cnennanucTOB COCTOSIA B BBINOJIHEHHH HaNpas-
JeHHBIX HCC/IeJOBaHMIl 1O CHHTE3y HOBBEIX BellecTB (Kpacurederl,
(apmaueBTHYECKHX CPeICTB H T. A.) Jaubo B paszpaborTke HaubGomee
palioHadbHBIX H 3KOHOMHYECKH BBIFOAHBIX TEXHOJIOTHYECKHX CXEeM
MPON3BOJACTBA BHIMYCKAaeMbIX 3aBOJaMH MaTepHaJM0B, DTHM i 00bsc-
HfAeTCA MOCTOAHHOE ODHOBJIEHIE ACCOPTHMEHTA MPOAYKIUMH, 0cOOeHHO
Kpacureseft. [TomrMo 3T0r0, XHMHUECKHEe TPeCThl H KapTe/H, KOHEUHO,
WHPOKO MpHBJAEKaJH AMA Hccadel0BaHHIl BIAHEHIINX YUeHBIX.

NPOBNEMBI OPTAHM3ALIMM NMPOM3BOLCTBA KPACHTENEW
H BCMOMOTATENIbHBIX MATEPHANOB

BulcTphblit pocT XHMHYECKHX 3aBojoB ¢ Koxua XIX B. o6bscHs-
eTCcA mpeijae BCcero moCTOAHHBIM pacCHiHpeHHeM aCCOPTHMEHTA CHH-
TeTHUECKHX KpacHuresed u japyroi npoaykuun. Ocsons na pyGeue
XIX u XX BB. BoIycK (yKCHHA M APYTHX aHINIHHOBHIX KpacHTeseil
(3.‘1!!32131{1-[& H HI-I.‘I]{I"O), XHMHUYEeCKHe 3aBOJALI MHOIHX CTpaH BeJIH
NMOCTOSIHHBIE HCC/IeJ0BaHUs 0 CHHTe3y HOBBIX Kpacurteqeit. He Bceria
y1aBaJoch JETKO OPraHu3oBaTh 3TH NMpou3Bojcrsa. Tak, Hanpumep,
0Ka3a/10Ch HeOGXOAHMBIM PELUHTh BOMPOCH! ¢ CHIPHEM H PasIHUHBIMH
XHMHKATaMH, NPHMeHSABIIMMHCS B Ipoleccax NpoMbIIIJeHHOro CHH-
reza. Eme B 90-x rr. XIX B. crapelit MeToa moayueHHs xJjopa (1o
JukoHy) He Mor oGecrneuiTh MPOM3BOJICTBO KpacuTeseH jelleBbIM
razoMm. B 1897 r. Bagenckasi aunaunxoBas M cojposas ¢abpuka
nosToMy OprabmHsoBaga MoJdyueHHe SHEKTPDHHTI{HECKOFO XJjqopa
3JEKTPOJAH30M XJOpHAA HATPHI.

He MeHee BaxHOil Oblla 3afaya obecHeueHHs NPOH3BOACTBA
cepHoit kucaoroi. Kamepnas xuchiora, nonydasmasics B 70—80 rr.
XIX B., oka3anach cammikoMm poporoii. Mexay tem eme B 1875 r.
Kaemenc Buukiep, m3BecTHBIT OTKpbITHeM repMaHus, paspaboran
KOHTAKTHBINH MeTO] MmoJyueHHs KucJoTtel. ITo stomy mertony crexio-
MeTpHuecKkylo cMech okcuaa cepol (IV) ¢ kucaopoioM nponyckadi
npH HarpeBaHHH HaJ KOHTAKTOM H3 MeJKOpas3aApoO/eHHOH IIaTHHB,
HaHeceHHON Ha acbect. IIpon3BoACTBO KOHTAKTHOH KHcJI0TH Ha Ba-
JeHckoll ¢pabpuke Guio ocHoBaHo B 1886 r. Cnoco6 srtor B Aalb-
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HelitieM ycosepiercTsoBadn B 1915 r.. ZOpOrocTesiyic NAATHAY
focde ucenenopannft ®©. Canma (1873—1924) u I'. Bonppa (1881-—
1937} zaMeHn IR Ha OXCHAN RaHaind.

IToMumMo XJfopa H cepHOH KUCAOTH, [POH3BORCTBO HINPOKOrO
ZCCOPTHMEHTA KpacHTesdel TpefoBalc H APYFHX PasHooGpasHEX
XHMHKATOR, B ocobeHHOCTH heidenolt copkl. Craphilt sebaasoscrufl
cnocod podyyeHns coAbt 6ula eIMHCTBEHHBIM CRocofoM, NPHMEHAB-
wuMes B rpousBoicrse 1o 1870 r. B 1863 r. Genprufickuil XuMBK
D, Conspelt (1838—1922) wa ociose oTkputod emte B 1811 r. {dusu-
xoMm ¥ xumukoMm O. K. DpeseneMm) peaxiyiy XJAopnia Hatpua ¢
ruApoKapBonaToM aMMOHHS paspaboTan aMMuauybill crniocol upodz-
BOACTRA COAH, OKa3asiinkceg Godee FelleBMIM M jJanummuM Gogee 4HC-
THH apoiykr. [lpoMBIIiedice TPOHIBOACTBG COMBL 0 3TOMY METORY
Hauanock B 1873 r. Kayerwueckas coda (eakult narp) Takme ¢rana
TNPON3BCANTLCE TI0 HOBOMY METOXY — 3AeKTPOJAN3OM XJ0OPHIA HAT-
pust, Iloayvasmpfics npu 37ToM XJ0p JacTHINO HCMOAB3OBAICA Add
IPOM3BOACTBA COMAHON KICAOTH,

Taxnwy 08pa3oM, NPoON3BOACTEO KPacHTeNel IpexcTaranio cofoft
«xuMnveckyii KOMOHHAT» HelOro PAAa pasioofpasHblX UCXOB HOAY-
IPOAYKTOB H PazduuHbli XHMHUKATOR, HeoOXODHMBIX B TeXHOJAOTHYS.
ckux npeueccax. B. M. Jlenwnmn ocoGo ormeuast 31y 4epry KanaTadr-
cTHUecKore fmpeuasoicysa: «Kpafine pamuofl ocobennoctsio Kamu-
TAARIMA, ZOCTHTOIErc BHICWefl CTyTeHH pas3BATIH, SBAAETCA Tak
HaspiBacMas KOMBHHALHMA, T. €. COCIHHEHHE B OAHOM [DPEANPHATHH
pasHBIX oTpaciedl NpoMBIUASHHOCTH, fMpelcTabasiownx coboft aubo
nocegosaredbbie CTyReHsn obpabortkn cuipbs ... AnbO Hrpawlinx
BCOOMOraTeNsHYIC POk OHHA N0 OTHOMIEHEI K Apyrofis L

CHnTCe3aM  MHOTOUUCJAEHHBEX  KpacHTedoll pasJuuHpIX KJaccos
HOCBAMIeHE CHeliaAblbie obupylie TPYAM, H 31ech HeT Huxakoh
BO3MOMHOCTI] H3/7araTh HCTOPHIO 3TOH ApoO/eMbl. YIOMSHEM JHEL
00 OABOM OTKPHITHH, a HMEHEO CHETe3e HOROro KyOOROro KpacHTeRx,
BECIeHHEEe KOTODOro, B CYILHOCTH, NOJGKHNO KOHEN 37aMedHToMy
HHAHTO, CUNTABIIEMYCS B TeUeHHE THICATCAeTHH OAHNM H3 JAYUBIEX
N0 KPAaCoTe KPACHTEAEM.

B 1901 r. xumux, corpyannx Dagenckoll auuminHoBoii B coRoBOR
$rabpurn Pene Bow (1862—1922), padoraswnfl 8 ofdacty anuza-
PHHOBHIX Xpacuredefll, n3yual OCHOBHOE BellecTBO AAM HOAYHEHHH
aausaprda—adrpaxudon. B npouecce paborsl oH HPeINoNOMud, 410
romOnHanuef aMBEHOB C HAPOH3BOJHBIMH AHTPAXHEOHA MOKHO TIGIY-
4iTh CYNEPHEHANTO, T. € KPacHTeAb, RPEBOCXOUABIAR HERHrO WO
rauectsy. EMy yZaiaoch Ha B-aMEHOZBTDAXHHOHA ROJAVYHTL BeHIECTBO
HIAZHTPeH {KOMOHHAUMS B3 HazBaHHW «HHAHIO® H KAHTDAXHHOH»).
Msvenas yoiaosns peakuun, P. Dol ToAyddR KpacHTeAH DAa3JIHYHBIX
orteskos. CTpoenue #HEZaHTPeHA GBIIO BeKope yeranosaedo P. Hloa-
feM {1865-1645):

P Aennn B, U Tlom. cobp. cou, 1. 27, ¢ 312,
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WsxadTpeHoBble KpacHTedn NPOH3BOAST H B HACTONINEE BPeMd.
Claelyer OTMETHTD TaXiKe KOMILICKCHBIE KPacHTelH, HanpuMep dra-
Aousanuunt 1 7. & C noasiesneM CHHTETHUICCKMX TKaHel Onlag cas-
TE3POBaAHB CHEHHAALHLIE Kpacslile BellecTBa A% HCKYCCTBEHHOTO
HicsKa, HelIoHa, KanpoKa 4 T, A

! NOBEPXHOCTHO-AKTMEHLIE BEIECTBA.
MOIOHIME CPERCTRA

B cenan ¢ norpelHOCTAMY TEKCTHILHOE DDPOMBILAEHHOCTH (OT-
meika, Kpawenpe TKaHedl, cuTHeneYataHde # T. 4.} OBLAH CHHTR3Y-
pPOBAHBEL BCIIOMOTATE/]bHHE BeliectBa, HONYYHBHIHe B JafbHeRlem
WHPOKOE UPEMEHeHHe B PasluuBbX OOMACTRX TeXHHKY, HAUpHMEp
HCKAAb —— HATPHEBAR COMb NHPONHAAPOBaHHOE HaQTrACYABDOKIIC-
ao0re, B 1917 r. 310 Bew(ecTBO GOm0 NONyYeHo XuMAKoM bazeHcxroft
amamonot ¢atpuxy @, Dioutepom (1877-—-1957). Tlovnmo nmpm-
MeHEeHHAl BpH OKpacke Tramed, Hexans {(Garo1aps csonM nenoobpa-
3YIOUHM CBOHICTRAM) HCNOMBIYVIOT ZAd NOAYYCHHS TOPHCTHX KamHeH
u Jerkoro {mopucroro) Gerona. C ero BOMOULIC BOAYYalorcad AOPH-
CTHIe PE3UHOBHE M NJAACTHKOBHE M3ZedHd, a Tai0Re ofpasyercd neHa
B IPOTHBONONAPHBHIX YCTPOHCFBaX (NeHOTacHTeRsX) #u 1. A

CHHTeTHUECKHE MOIOLIKE Hpenapath, Kak H3BecTHO, GaKTHILCKH
BEITECHAAH TPH CTHPKe Oelhs CTaphic CPeAcTBa, B TOM HyCAe MBIJIOC.

B 1917 r. npoGiemy MOIOUIHX CPEACTB HBITAANCh DELIHTDL HYTCM
3aMEHH B MBLIaX HaTYyPaAbHBIX HPOB HCKYCCTBeHHRBIMH, Doutn pas-
pabotadbl cnocobnl OKHCHCHKA HapadHHOB ¢ HOAYYEHHeM MKHDHBIX
KHCHAOT # aaxorodeil. B maseHefiieM, G1HaK0, GhIH HaAAeHS! HOBHE
AVTH Ans cpHreza 3hMeKTHBHLIX MOIOUIMX cpemcts. Taxkumu cpei-
CTEAMH OKa3aMHCh XJOPHIM aNKHJACYAbGoHOBHIX KucKOT. BRegerue
MX B IPaKTHKY SBHIJIOCH ciejicTBHeM HccleloBaHul, KOTophe IPOBO-
A onuospevenno 8 Auriuya, CIUA # Tepmanmu 8 30-x rr. texyuiero
crometdd. B Awraun Guiia noayueda adxuabersocynsdormciora ¢
LAuHHOH OOKOBOH  Hembl -~ TeKcajennadeH30CysibhOKHCAOTA.
B 19331934 rr. E. TwonTep ¢ COTPYAHEKAME Haliea cuocol foldy-
qeHuA K3 anxuA0eH30M0B ¢ GOKOBRIMI UCHAMH, coldepxaminMy Godee
BOCHME YPASPOMOB, CyAnorucAOT HAKM cyibhonaton, B CIIA =
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1933 r. npu oAHOBPEMEHHOM CYARPNPORANIIT § LIOPIPORAKI apa-
brEos O TONYuedbl CyAnPOKNCAOTH, RAIOMIMe NPH OMBLIeHiH
eIKOH HleNoubio cyAbpoMblia ~— 3DGeKTHBHEE MOIOUIe CPpelCTRa.

BO3HHKHOEEHWE NPOMIBONACTEA CEBAZAHHOIO AZQOTA

C zaBuux HOp 0200 13 RaXKHeHiuxX coedgHennil asora — ceanTRY
FOAYUANN KYCTapneiM clocefoM B CeAUTPARKLAX H NPHMeHsAH rias-
HEM ofpazoM AAf D3roTOBAeHM® yYepHoro mnopoxa Co BpeMend
H. Umayfepa ce crafiu uenoabp3oBaTh B KagecThe MHNePabHOIC
yiobpesus.

Haunnas ¢ cepeaunst XIX B, OCHOBHBIM HCTOUHMKOM COANTDH!
Guina apuBozkas unanfickan cedurpa. Broz ee s Espony Grlcrpo
BO3pacTak ¥ zocTHr ¥ 1900 1, 1432000 1 8 roa, 3anacst ypaufickoR
ceJNTpht GHICTPO Deromiamics, 1 B, Kpyke npescrassinal HercileHne
AOYB H B CBA3M C 3TMM HACTyIDJAeHMe azorHoro ronoia. K nauandy
TeKYIEEero cTOVCTNs Nipobaema ofeciiededNd CeiLCKOTO Xo3afcTsa I
NPOMBIJCHHOCTH NCTOYHHKAM] a30Ta Rpubiexana ocofoe BHIMA-
aue xpmpkoR. B 1898 ¢ A, @panx? Bmecre ¢ unmenepom H. Kapo
(1871 —1935) npetJoxHun wHaHaMsidsi ¢noc0o0 CBASLIBAHMA a30Ta
atMmoctepnl, Ficnoassys orkpeitoiit A, Myaccarom s 1892 r. xapfua
kansuna, A. @panx # H. Kapo oGuapyxuin, 4To npy BHCOKHX TeM-

. BePpaTypax 370 BRIUeCTBO APHCCLIHHACT K cefe azor ¢ Oﬁp&SOB&H]i&M

pHanaMilia Kadbllid:
CﬁCg“%*-Ng == CaC Nz'“f*c

[lpn sefeTBi  POASHOTC Napa UHAHAMHAN HpeBpalaeTcd B
AMMHUAK M M3BECTh. JTOT CHOCOG HAWCA HPAKTHUECKOC HPIMCHeHHE,

Hpoubliacinoe  OCVIHECYBICHHE  BHAOHZMEHEBHOro  cpocoda
I KaBenanwa npuuaidesyr soppexiam Xp. Buprenanay {1867 —
1917) n C. 2fme (1866-—1940}), cxoncrpyupopasmuy B 1903 . siex-
TPHUBCKYIC Neyh ¢ RiIcKooOpasxofi BONLTOBOR ayrofi, depes KoTo-
PYI0 BponycKaaach cMech a30Ta I Kuckopoia {310t cnocol oxasadcs
IKOHOMIHECKH HEBHITOINLIM).

B X1X . yuenlie cUHTaAH BO3MOXKIBIM OCYNIECTBNTE )i HENOCpeI-
CTBeHHLIA CHHTeZ aMMuaka 13 ajeMeHtos, CocraB aMmHaka OB
yecranosiel enie B 1785 r. K. Beproadae i B DanbHeRleM ero CHHOM
A, Beproase {1808}, Ha ocnose »1ix ganusix ewe 8 1785 . T [uas-
debpanar (1764—1816) nocrasua cepuio OUBEITOR 70 KatanuTlide-
CKOMY CHHTE3y ammlaxa, Ho He xobuacs ycenexa, B cepeanne XIX B
BOZHHKNA TeOPNsl, HTO aMMIIaK MoxeT OHTL HOJYUCH H3 3JeMeHToB
in statu pascendi, Ho MBorouucienusie 3KCNEDHMENTH He TNpH-
BeJ K yeliexy, XOTA )i 010 3asRAeHO HECKOALKO NaTeHToR Ha
tTaKoro poila cmocodst, B 1900 r. B, OctRanp nuivancst nosyuyHth

Vo Adoasgy Ppaur (1834—1916) -~ xuMuK, pabotanmmi s pasimunniy of1ac-
TAX npoMbimaenrocti, O YCORSPINEHCTROBAT CAXADHOE NPOHIBOACTHO, BB OXHUM
u3 OcHOBatenel KaawiHOR npoMmiiAensceTH, paforal B HOANIORO3HON HpOMBIH.
ACHHOCTH ¥ ADYFHX oGRacrax,
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maTeHT Ha cnocol CHHTe3a aMMiaka Ha KeJesHOM KaTaslH3aTope,
HO npu mpoBepke ero cnoco® Guiii npusHad omubouneim. C 1904 r.
HauaJich onbliTH @, 'abepa! u I'. Oopara nan paBHoBecueMm obpaso-
BaHHS H pPa3jio:KeHHeM aMMHaKa. AMMHAK NnoJydaJjics nponycKaHiem
CMeCH MCXOAHBIX ra3oB Haja packajgeHHbiM g0 1000°C xesesowm.
OxaszaJsoch, 4TO paBHOBecHe HacTynaeT, koria o0pasyercs ojHa
coTas 10Js npoueHra ammunaka. Patora ®. I'aGepa Hocuila passe-
JOYHBI XapaKTep H Oblja npepBaHa B 1905 r. B stor Ke mepuon
D. Ilepman u I'. A. ATknHcoH B AHIVINH NBITAJHCh NOJYUYHTh aMMHAK
3 anemenroB npn 800—900°C ma KesesHoM KaTaJu3aTtope H
YTBEPZAKIaJH, UTO HM YyZa/joch MOJAYYHTh aMMHaK TakKHM IyTeM mep-
BHIMH B Mupe.

B 1906—1907 rr. B. Hepuer cosmectio ¢ @. Hocrom uceaeso-
BaJll paBHOBECHE peaKUMH CHHTe3a aMMHaka I0J] JdaBjeHueM Or
4-10% 1o 7,58I1a u npun 700—1000°C. Ot ucchae0BaHHA COCTAB-
JsJaH 4actk Goapmoi paborsl B. Hepuera no paBuoBecusam B ¢BfA3H ¢©
yCTaHOBJAeHHEM TeMI0BOM Teopembl. OH MOMyuYHJ ypaBHeHHe A pac-
yeTa KOHCTAHT PaBHOBeCHA NPH pasjHUHLIX TeMnepaTypax. Hanboas-
mee KoJauvecTBo ammuaka (1,78%) Obuio Beigeneno npu 685 °C.

B 1907 r. ®. 'aGep BepHuyJicsd X NpPepBaHHBIM HCCAeL0BaHHAM.
B cBOHX HOBBIX OnbITax oH npuMeHsa Aasienne g0 2-107Ila, Temne-
parypet 500—600°C, a Takike HOBBle KaTaJlH3aTOpPbl — ypaH H
ocMulil. BbliM BHeceHBI cylllecTBeHHBlE YCOBepIIeHCTBOBAHHA B amna-
paTypy BBICOKOrO AaBJeHHS, B YaCTHOCTH OH IIPHMEHHJ LHPKYJsi-
UHOHHBI Hacoc, oOecmeuHBaIOLWIHi UHKAHYECKHH KDYroBOpOT rasa
H OoTJAe/ieHHe NPOJAYKTa peakKuun 0Oe3 NMOHHIKeHHMsl JaBJeHHs B CHC-
teme. B s31ix oneitax ®. 'aGepy yaa/noch NoJAYyYHTh BRIXOJ aMMHaKa
B 9—119%, uTo OTKpBEIBaJ0 BO3MOIKHOCTb CO3JaHHA MPOMBIIIIEHHOIO
cuHTe3a. [locie storo . 'abep BeTYNHA B 10roBOPHBIE OTHOIICHHA C
Banenckoit anninuoBoit ¢abpukoit 1 Havaa KOHCTPYHPOBaTh He00Jb-
IIYI0 TMPOMBIIJIEHHYIO YCTAHOBKY JUJIS MOJYdYeHHs aMMHaxa.

HauGoapmwas 3acayra B paspab0oTKe NPOMBILIJIEHHOr0 clocoba
cHHTe3a aMMmuaka npuxaaaexint K. Bowy (1874—1940) — onHoMy
H3 xuMHKOB Banenckofi ann/inHoBo# (haOpHKH, 3aHHMABLIEMY PYyKO-
BOJsALLCE TOJOMeHHe B ympasieHun npoussojacrsom. OH BMecTe ¢
COTPYAHHKAMH CKOHCTPVHPOBAJ H IOCTPOMJ ONBITHYIO NeYb, B KOTO-
poit mpouece ocyulecTBisacsa npu gasjdeHdn B 2-107 Ila u opu Tem-
nepatypax 500—600°C. B uauajae 1911 r. ycoBepuieHCTBOBaHHAs
neyb jaBajla ekeJHeBHO 25 Kr aMMHaKa, a B KoHile roga — a0 100 kr.

B xonue 1912 r. Onia nocrpoena uebosbuiast mpoMblilIeHHad
ycTaHOBKa, HA KOTOpo# cHHTeanpoBaan 10 10000 kr amMmHaka exe-

v ¢puy TIabep (1868—1934) no oxouuaunn Bepannckoro yuusepcutera Guin
accicteHToM B Bhicweii Texuuueckoili wkonae B Kapacpya, rae ¢ 1908 r. craa mpo-
teccopom. C 1911 r. — aupektop HMuernryra ¢uanueckoil xumun (kafizepa Buab-
reapma) B Janeme (Bepaun). B rogel meproit MHpoOBOf BOMHBI HENOCPEACTBEHHO
YuacTBOBAJ B BOGHHO-NPOMBILLJICHHBIX Oprannsaunax FepManun B nepenoje mpo-
MBIIIJIEHHOCTH Ha BOeHHbe pesibebl, Bula, B 4acTHOCTH, HHHIHATOPOM NPHMEHEHHA
Ha (poHTe oTpapasiomnx BemiecTB. [locsie BoitHB axkTHBHO pafoTaj HAJ BoceTa-
HOBJIEHHEM MpPOMbILLTeHHOro notennnana lepManun,
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aueno. [1pn 37oM BOZOPOA nosywasc® B ocoGOM anpapare Mero-
ACM KOHBEPCHH BOZRHOrO rasa, a3oT -—— OTrOHKON H3 CHRUMEHHOrO
Ha Mamune JIxnge soznyxa. ITonaysennsfi ammuax Gojsliedf YacrTsio
ek Ha H3roTOBJAeHMe cyAbdata ammonnd, K xouny 1915 r. rogosas
npoayKuns cyssdara aMMonas coctasasiaa 150000 1. lpomstinaen-
HOe OCyUeCTRJSHHE CHHTE3A aMMMAKa 03HaMeHORAJNO DPEBOJIOUHIO B
PA3BHTHH XHMHYECKOH RPOMBILIIERHOCTH., CBA3aHHBIA 330T OTKPBII
fHpotaitiiie TepCHeKTHBE LA NONYYeHHd Pa3iyyHRIX a30Tcolep-
Walux coeanHenu#, a cyanar aMmonus npeicranasia cobofi roro-
Boe MuHepaibioe yioGpenue. Bexope, 01HAX0, BOZHHK BOHPOC O TIPO-
H3BOACTBE B KayecTBe yiolpenull aMMOHMAHOR M uHaTpuesoH
CeRHTDRI, TaK Kak B HEKOTOPHIX CJIYMafX RBeJeHue B HOUBY cyibdara
oKasuBaso BpesHoe AefictRye. Kpome TOro, B Hadake BOAHBL BO3-
HHKNa NOTpefHOCTE B NOJAVYeNHM OoALIIHX KOAHUSCTB d30THOH
KHCAOTH 51 H3TOTOBICHUR BIPLIBUATHIX BEIMLCTR.

¥MaBecTHo, uTo aMMMax JerkKo Cropaer p a30THYIO KHCAOTY Ha
anatyHe, Jta peaxkuns obpiyno npumuckpaerca B, QcrBaipiy, HO
310 Hetouno ! Brnepsnie B npoMbiuizeHHOM Maciitale OKuCAeHHE
amMmuaka OmJo OcyllectBieHo euie 8 1906 r. Ha oXHOM M2 3aBOJOB
8 IepManuy, DpuueM HCXOZHHM NPOIVKTOM CHYXHA aMMHAK, KOTO-
puifl Ou/1 Boilesied W3 aMMMauHOl BOAB — OTOPOCOBOIC NBPOAYKTA
npu Kokcopauux yrasa. HMa Dalenckofl anmaunoBOH # cojosoll dab-
PHKe MOJYYeHHEe a30THON KHC/AOTH 3THM NyTeM ObLIC OCYIMECTBJAEHO
B poxom Macwmtabe B 1915 .

Uepes HecKOABLKO JeT BAPHAHTH NDOMBIUIJEHHOTO CHHTE33 aM-
Muaxa DK OCYIecTRIeHH H B Apyrux crpadax. B 1918 r. K. Knox
(1870—1938) po ®pauuun u Jlynmmn Kazaae (1882—1927) s Hra-
ANV Ra4ajM NPOH3BOACTBO aMMHMaKa B YCTANOBKAX HOK JaBieHHeM
or 8- 107 [ia.

B CCCP nepsas ycTaHOBKA CHHTe3a aMMuaxka no cnocody J1. Ka-
saje Ouiaa nyulesa Ha lepropedeHCKOM XMMHYeCKOM 3aBoje B
r. Jsepwnucke 7 HoaGpa 1927 r. — B Jedb gecaruderud OKrabpo-
CXOH DEeBOMIOUHH.

CHHIETHYECKHE DAPMALEBYHYECKHME NIPENTAPATD]

Hapagy ¢ cunte3oM PassoobpPasHBIX Kpacuredelf yyennie DepMa-
HHY B APYrHX CTpaH npoasadiay Godaplitoft HHTepec K CHHTe3aM
BenlecTs, o0aafsI0HX DHUHOAOTNYECKHM JdeficTBHEM H JeuelHBIMK
ceoficrBamu. ORHHM K3 NepBHX HOAYUHBLINX NpHMEHEHHE BelllecTs
TaKoro poia Swifa caanumposas xucacra CeHs(OH)COOH, noay-
ueHHast Bhepsble B uAe Hatpuerofl conu I Kosnbe B 1886 r. Cadnn-
LHJI0Bag KHCJO0TA 0Ka3akack 3 QeKTHERNM CPEACTBOM EJA JAeUSHUH,

P B 193t r. B, Ocreansy ofparwics Kk pykoponcTBy Bameucwolt aumaunomof
BaGpriK ¢ APLIOIKEHAEM 33NATENTOBATh cilocof ONHCACHHA AMMBAKE Ha TAZTHHE.
Ho cnenmanwerst dalpuxy yrasam emy, 4T0 370T cnccel Gua nonpolno onwean
ente w8 1838 r. QpanUy3CKUM XAMMHROM M ApoMpwdcunuroM @$p. KyasMazom
{1803--1881), » sa sroM ocuoBasny B. OcTmassay OwAC OTK3a3aBO B RBLEAUe
HaTeHTA,
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HO BEI3BIBajsa NoOOYHOe JelicTBHe nocie npuema. B 1889 r. xuMHKH
saBojga Pp. Bafiepa nokasanu, 4TO npn AeHCTBHM Ha CcajHUWIAT
HaTpHuA aueTwiIx/Jopuia obGpasyercs aueTu/IcaliunjioBas Kuciaora,
BRINYLICHHAS NOJ HA3BAHHEM €aCHHPUH».

IleHHBIM JKAPONOHHAKAIOUIUM CPEACTBOM 0Ka3aJcsi OTKpPLITHI
JI. Kuoppom B 1886 r. antunupun ((QeHmIAHMETHINHPAZ0JONH), Je-
ye(HOE JefCTBHE KOTOPOro ciy4aiHo OTKPLIIN ABa cryiaenta. [Tpous-
BOAHOE AHTHIHPHHA — NHPaAMHJAOH (amnnolmpnn HITH AHMeTH/IaMH-
JOAHTHNHPHH) OBl nosyveH Ha KpacuiabHolt dalGpuke B Xéxcre
@p. Hlroasuem B 1893 r. A B 1887 r. O. 'nucoOypr naues obezboln-
Balolllee cpeAcTBO — (eHalueTHH (napaaueToeHnTHinm).

B xonue X1X B. u B Hauaje TEKyLIero cToseris NOHCKH HOBBIX
(hapManeBTHICCKHX NpeNnapaToB XHMHKaMH PasHLX cTpall, ocobeH-
HO aHecTe3HPYIOLHX, CHOTBOPHBIX H APYIrHX CpeICTB, cra/i dojee
MHTeHCHBHEIMH. B uacTHOCTH, XMMHUeCKHe 3aBOJBl HHTEpPECOBAJIMCH
MBIIIBAKOBHCTBIMH [IPeNapaTaMi H3-3a HX BHICOKOI TepanesrHye-
CKOH aKTHBHOCTH.

Co Bpemenn ITapalesbca MBEIUIBAKOBBE HIPeapaThl NPUMEHSIUCH
JUIsL JIeeHHs] MallOKpPOBHA W KOXMKHBIX 3aboJeBauuil, JHXOPaJ0OK
H 1. A. EcrectBenHo Bo3HuKJa niest cozlanns 3hdexTuBHbIX npena-
patoB Takoro poza. B 1902 r. B TepaneBTHUECKYI0 HPAKTHKY OBl
BBeJeH atokcHa (apcemar Hartpud). Ilosanee Owuin moaydeHn n
JIpyrue npenaparsl, PeKOMEHJOBABUINECS IS JeucHHs COHHOH Go-
Jle3ny, BRI3EIBaeMolt ykycamu myxu meue (B Adpuke), Manspuu i
cuuianca. Oxasalock, OJHAKO, UTO STH IIpenapatbl BH3hIBaJu
noGounoe jaefictBue (caenory). ITostomy Xumuyeckie 00beaHHEHHA
Tcpmamm PEIIHJAH HAY4Th ClieHaJdbHble HCCAETOBAHUA 110 CHHTE3Y
NOJA0GHBIX BeleCTB BHICOKOH (H3HOJOrIUECKOH (g eKTHBHOCTH, HO
He OKa3bBalolix nobouHoro AeficTBus. ITi padoTnl OhlIN NOPYUeHb
XHMHKY # papmakosory 1. Dpauxy!, npnuem B ero pacnopsmkeHue
6bla mpejocTaBieHa cheluadabias Jaboparopus o Ppaunxdypre.
[Tocsie MHOXKeCTBa HeyAaUHHX ONBITOB OH NMOJVuHA npenapar «606»,
Ha3BaHHBIH MO3/JHee CaJlbBAPCAHOM:

HOWH, _ NH,HCL

o~ p-s=rs—_p-On

CoeanHenne 3To NO CTPYKTYpe aHaJOIMYHO JHA30KPACHTEJAM H
coepxut rpynny —As=As—, anaaornunyio 1uasorpynne. B 1912 r.
I1. 2paux cunresnpoBan eue Oonee addexTHBHBIT npenapar -—

! Hayav 3paux (1854—1915) obpasopanue NOJYYHI B HECKOJLKHX YiHBEp-
curetax I'epmaunn u ¢ 1878 r. paGoraa spawom B Bepauue, a ¢ 1890 r. craa npo-
tdeccopom bBepaunckoro yuusepcutera n HMucruryra Koxa. € 1899 r. nepeuwica B
HMuctutyT sxcnepuMedtaibsoit Tepanun o @panxdypre u ¢ 1906 r. Oua ero au-
pextopon. Tematnka nceaegosguni IT, Ipauxa pasnoobpaina u noCBALLEHD XHMUO-
TepanyH pasnuuHelx Goneswedi. Cpeanm pajaa CHHTETHYECKHX HCCJAEAOBaNHI OH B
1907 r. cHHTE3HpOBAN CcalLBApPCAH, NOJOMKHE HAYAJZ0 OCHOBANHON MM XHMHOTE-
panum.
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HeocaapBapcat. O6a npenapara ObLIN HeMeUIEHHO 3alaTeHTOBAHbI
Banenckoit aunannoBoit GpabpuKoil, KoTOpas MOHOMOJBHO HX MPOH3-
BOANJIA B LIHpokKoM Macuitale.

Boace sanyranuoii npeicrapisercs HCTOPHH OTKPHITHA CyJib-
(Gamuanuix npenaparos. Eue B 1908 r. sencknit xumuk IT. Teabmo
onMcajs B CBoOell JHccepraliin  CHHTE3IPOBAHHOE MM  BeLlecTBO
napaavinobensoicyiab@avMus, BOOCTAEJACTBHH HA3BAHHEIH OeJHM
CTPENTONHAOM HAH cydbpannaamugom. HoBum BelecTBoM Hemej-
JieHHo sauHTepecoBatack bagenckas aumamHoBas dabpuka., Yixe B
1909 r. pykoBoanresn naboparopun (abpuku I'. I'apaefin samarten-
TOBaJ cyJab(onaMuaHbli Kpacuteab (KpacHoro usera). McenexoBa-
HHsL cynbhonaMiIHbIX KpacuTtedeil npojoaaannucs go 1913 r., Koraa
BBISICHHJIOCE, YTO HEKOTOPBIe H3 HUX YHHUTOXKAOT O0Je3HeTBOPHBIE
Gaktepun. C 5T0r0 BpeMeHH BHe3allHO NPeKPaTHJHCh BesiKne coob-
LleHHS O JajbHeHIUHX HcciaeiloBaHusix. Toabko B 1932 r. xuMHKH
konuepna «MUI" dapbenunayerpu» ®. Mury u M. Knapep zanaren-
TOBA/JH OPAHMEBLIT KpacHTelb MOJ Ha3BaHHEM <«IIPOHTO3HJI-Kpac-
HBli» (Kpacuplii crpentouna). B 1935 r. pykoBoasmi XUMHK 3TOTO
kouuepna I'. Jlomark (1895—1964) ycranoBuN Ha OCHOBe ONLITOB
HaX KHBOTHBIMH, YTO IPOHTO3HJI YHII‘ITO}KBET CTPCITOKOKKH H cTa-
¢puiaoxkokku. Konuepn MI', nanesaco, na Goabline npuObLLIN OT NPOH3-
BOJACTBA H NPOAAXH NPOHTO3WJIA H APYrAX cyJabaMHUIHLIX npena-
patoB, Aep:Kad B cekpere cnocoOn HX usrotoBdenns. Ho Bckope
E. ®ypuo B Ilacreposckom nucruryre B Ilapuxe necneaosan npos-
TO3WJ M Hallled, uTo od oOJajgaer MeHbUINM OakTepHUHAHBIM JefcT-
BHEM [0 CPABHEHHIO ¢ cyJb(haMuIaMiI0M, OTKPHTHEM euie B 1908 r.
Taxum oGpasom, necMoTpst Ha crpemienne Konuepua M coxpaHuTh
MOHOITOJIHIO Ha NPON3BOACTBO Cyab(paMuIHBIX NPpenapaTos, OHH CTaAN
yxe ¢ 1936 r. o61inM gocTosHHeM.

B wavane XIX B. XuMuKyu nposiBjisi ocoOblit uHTepec K npob-
JeMme CHHTe3a XMHHHA, YTO BHJHO H3 NONLITOK ero chauresa Y. llep-
knasiM. Oawaxo g0 30-x rr. cTpoeHme 3toro mpenapara ObIJIO H3-
YUeHO /b acTHIHOo, Ojaroiaps riasieivM 00pasoM necie10BaHHAM
IT. Pabe (1869--1952). Padorbl no nonckam saMeHuTe/ell XHHHHA
vavaqan gdabopatopun HIT ¢ 20-x rr. Konuepn B 1926 r. BeimycTH
npenapar miaasmoxusd, a B 1930 r. — npenapar araGpuH, KOTOpPBIH
OblJ1 HECKOJIBKO 103/iHee CHHTE3HPOBAH OpPITHHAJBHLIM NyTeM B
CCCP H. JI. Kuyupanuem (1906) n moayuma y uac IWHpPOKOe pac-
npocTpaHenye 1MoJ Ha3BanHeM «akpuxuu». [ToaHblfl cHHTe3 XHHHHA
6Lt ocymecrsaen anweb B 1944 r. yuennivu P. Byasaprom (1917) n
E. Hepuurom (1917).

M3 aHecTeaupyiollHx CpeacTs JUisl MecTHOro 06e300JHBAaHHA C
1884 r. npumensiics kokaun, Crpoenne ero OBJIO YCTAaHOBJEGHO
P. Buaswrerepom (1873--1942) s 1898 r. B 1906 r. A. D#nropn
(1857—1917) orkpel1, uTo 3(HPLL aMHHOOKCHOEH30HHOH KHCJOTHI
o6aajalor amaJorHYHLIM KokanHy JaeficrsieM. HoBoe coeanHeHnne
3TOTO THNA TOJ HA3BAHHCM «HOBOKAKH® IIHPOKO MpPUMEHAETCH H B
Hacrosulee BpeMsa. CHOTBOpHBIE CPeCTBa ABJAAIOTCA MPOH3BOJHLIMH
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6apoutyposon kucaorsl C;H O3N,, o1kpeiTod ette 5 1864 1. A. Daiie-
poM. HustunbapburypoBas Kucaora, noJdyuerHas 3. ®uiuepom B
1903 r., n3BecTHAs MO HA3BAHHEM «BePOHA», HCHOAB3YETCH B Tepa-
MEBTHUECKON NpaKkTHKe, Tak e Kak u Jiovmunaa (deunastnndapon-
TYpOBast KHCI0Ta).

B naabmefitieM, ocodedio focde BTOpoit MHPOBOH BOMHBI, B
TepaneBTHUCCKYIO NPAKTHKY BOULIO HeCKOJbKO coTeH BecbMa ahdex-
THBHBIX JICKAPCTBEHHBIX cpeicTB H3buparteabHoro 1eficTBHA.

B3PbIBYATBIE M OTPABNSAIOULME BELLECTBA

Jlo cepeannnl XIX B. COMHCTBCHHBIM B3DLIBUATHIM BCHIECTBOM
OBLT UepHBIL nopox, BBelcHublit B npaktiuky 8 XIV B. B 1846 r.
Xp. ®. Hlendeiin (1799—1868) wnawea, uro npir JeficTBHn cMecH
a30THOIT I CePHOIl KHCJOT Ha XJ0OMYaTylo BaTy HOJIYUaeTCs B3PhIB-
yaToe BellecTBO (HHTPOLENIIOJA03a), B3PLIBAIOLlEe OT JeToHaTOpA
rpeMydeit pryTi. 1o BEUECTBO 0KA3a10Ch HCNPHIOAHBIM L5 TIpak-
THYECKOI0 NPHIMCHEHHS BCACICTBIE JICTKOH BOCHJIaMCHAEMOCTIL
B 1886 r. ¢ppanuyackuit xumik 1. Bucaas naures, uto ecan HATPo-
HEJJII0/103Y PACTBOPNTL B CMECH CHHPTA ¢ 3UPOM U HCIAPHTE pacT-
BOPHTE/Ib, TO NOJyUaeTed AKedatnnoobpasinas Macca (MHPOKCHINH).
GoJee VCTORUHBAT K B3PLIBY, UeM HHTPOUeAI0103a. DT0 H OB Hep-
BT Oe3aBIMHBIIT TOpON,

B 1847 r. nraabsucknit xumpk A. CoGpepo (1812—1888) neii-
CTBHEM a30THOH KHCJAOTH Had IVIHUCPHHI DOJVUINT CH/BIO B3PBIBYATYIO
JKHAKOCTE — Hurporauuepun. B 1866 r. A. b. Ho6exas (1833 -—1896)
HpeJJIoAKH CMelHBATh HHTPOIVIHILEePHH € KH3CABIYPOM H MOJYTHJI
IpH STOM NPOAYKT, MCHee UYBCTBHTEABHLIH K yAapy H TPaHCNOPTa-
6e bHblil. Ve ¢ 1867 r. 3Ty cMech N0 HA3BAHHEM ¢ THHAMHTY CTa/d
BHIIYCKATh NpoMbiiiennoets. IMosaunee, B 1875 r., zasoant Hobeora
CTaJH MNPOH3BOAHTH CMECh HHTPOUENTIONO3B I HHTPOTJHIEpITHE
(rpemywuiit ctyiaenb). B Anraum takyio cmech ¢ HeGoabmoit 100as-
KOl Base/nHA IPHMEHS/IH N0 Ha3BaHHEM «KODIT» B KauecTBe Hes-
ABIMHOrO Nopoxa. B pasanuubix cTpaHax B KauccrBe OPH3aHTHOIO
B3PBIBYATOIO BellleCTBA HCIOIb30Ba i H3BecTHYIO eute ¢ 1771 r. mik-
PHHOBYIO KitcaoTy (TpHuitpodenod). Boinyekanau ece no1 HazsaHuey
CMENHHUT», «JIHAAHT» H AP,

Co Bpemeni MepBoil MIPOBOH BOHHLL OCHOBHOC MECTO Ccpein
B3PhIBYATLIX HHTPONPOH3BOAHBIX NMPHHALIEKAI0 TPUHHTPOTOIYOIY
(tporus, THT u ap.), mpuMeHsBIIeMYCsl 51 HATOJHEHHS CHAPAIOR
B CMeCH ¢ HuTparoM aMmMonud, PasnooOpasne B3pHIBYATLIX BEHLCCTR
00BACHAETCH IVIABHBIM 06pAa30M HaJHUHEM COOTBETCTBYIOULIN HCXOT-
HBIX MaTepHaJOB, KOTOPBle Mal0T NPH HHTPOBAHII BIPLIBUATHIC
npoayktel. Ofecneuenne BOGHHBIN MOTpedHOCTEl B3PBIBUATHIMII Be-
LECTBAMH BO BPeMA BOIlH COCTABAAI0 [VIABHYIO 34149y XHMHYECKIN
MOHOTIOJH.

Orpaeasiome BelllecTBa ObIJIM BBEJAEHBI B KauecTBe CPeACTBA
Hananenus g 1915 r. no wanuHaTiee KoHuepna xumukons U (P. I'a-
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Oep). Buauane oHM NpHMEHAAH BOJHOBBIC Fa30Bble aTaki (XJop,
tdocren). Ilosanee B cHapsggax HCNOAL30BAAH CHHH/ABHYIO KHCJOTY,
XJTOPHHKPHH 11 MbILIBSAKOBICTBIE unxaredbible BeutectBa. Hakonern,
NpUMeHAACH MeTOX 3apakeHHs MeCTHOCTH BellleCTBAMH HapHIBHOIO
AeHCTBHS — HOPHTOM (IMXJOPIHITHACY LML) 1 JBION3HTOM (CMecCh
XJIQPBUHILTAPCHHOB).

['nriepoBckoe KoMaH10BaHHE HAMEPEBAJOCh NPHMCHATH OTpPaB-
JAI0LLIe BelllecTBa 1 BO BTOPON MHPOBOMH BOiHe, 1 XHMHYeCKHE 33BO-
bl TIPOH3BOANJIN 3HAUNTEAbHOE KOJHYECTBO HIIPHTA 11 JPYTHX Be-
ects. BMecTe ¢ TeM IpoaoaKadain MHTCHCHBHBIC HCCJe10BaHHA 1O
MOHcKaM HOBBIX THIIOB OTPAaB/AIOIIHN BEeLLECTB HepPBHO-MapaldiTHue-
cKOTO IeiicTBusi. B uncie HOBBIX BeLLeCTB, CHHTE3HPOBAHHBIX BO
BpeMsa BOHHBI, Hal0 HaszBaTe anusonpomuidrtopdpochar (DFP-3),
npoussousiiics takke 8 CIIA n Anraun.

[locae Boitibl cTadi H3BECTHLL OTPABJAIOLULIE BeLlecTBAa HEPBHO-

napaiauTHIeCKOro JeficTBua — Ta0OVH, 3apHH Il 30MaH, NPOI3BOAHBIC
(hochHIHOBRIX KHCIO0T:
CoH50 0 CH; 0O CHa 0
X # N\ # N\ Z
P P %
e \'\ /, B x’J II\
N
TabyH 3apuH 3oMan

Haszpauusi 97X BellecTB COCTABJIEHbI 113 HadalbHbix OYKB amn-
Janit xuvnkoB KonuepHa MI, nogo0Ho ToMy Kak HasBaHHe JIBIOH3HT
naHo Obi0 OT HMeHH aMepukauckoro xumuka A. JIewonca. [Ipume-
HeHHE 9THX BElleCTB BO BPeM#A BTOPOIH MHPOBOI BOMHEL He COCTOSAIOCH
H3 OMaceHHH FHT/JCPOBCKOro KOMaH10Banna oteetHoro yrapa. [locae
BOWHbBI HCCACLOBAHUS 1O CHHTE3Y HOBHIX OTPABJAIINX BellecTs
NPOAOIKAIOTCH.

NEPEPABOTKA HE®TH M HEDTEXMMHYECKMH CHMHTE3

B nepBble decATHIETHA TEKYLLEro CTOJeTHA ChIpbe (apoMaTHKa)
As MPOM3BO/LCTBA KpacuTe el H ApyriuxX pasHooOpasHbIX XHMHKATOB
noaydai B OCHOBHOM M3 KaMeHHOYIoJbHOro nertd. Tak Kak 3TH
pecypchl Chipbsl OB OTPAHHUEHB!, B PA3/JHUHBIX CTPaHax BeJH MO-
JCKH HOBbIX HCTOYHIKOB HCXOJHBIX MATEPHAJOB JIIA XHMHYECKHX
npon3sodcTB. C cepeAnHbl CTOJETHS OCHOBHBIM HCTOUHHKOM apoMa-
THUCCKHX YTJIEBOAOPOI0B cTalda HedTh.

B 1886 r. nosBwica nepBulii aBTOMOOH/Ib ¢ NeH3HHOBHM MOTO-
pom. BuicTpoe pa3BuTie 3TOro Bijla TPaHCIOpPTa, a TaKKe aBHAUHH
NPUBEJO K Pe3KoMy MOoBLIILUeHNIO crnpoca Ha Oensnn. B 3nauntenn-
HOMT 4acTH ITHM H oOBACHAETCA 0COOLIT HHTepec k HedTH, ee coc-
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TaBy I BO3MOMHBIM NYTAM ee palHoHaabhoii nepepadorku. Eue B
70-x rr. XIX B. MHOrHe XuMHKH 13yuaan HedTb pasiHYHBIX HCTOYHH-
koB. B wactHocrtn, Bamuedle Hecael0BAHHA  OBLIN  BHIMOJTHEHBI
JI. M. MenzeneessiM, B. B. MapKoBHHKOBBIM H APYTHMH PYCCKHMH
yuensiMu. B nocaeanne aecartwaerns XIX B, HedTh craam mpume-
HAThL AJ NOJAYIeHNS CBeTIIBHOTO rasa (HCMNoJab3oBadi 1 JJ5 Harpe-
BauHsA) NMyTeM MHPOTCHETHYCCKOTo pasioxenns wedpru. B 1875 r.
A A Jlerunit (1848 -1884) — oamn 13 BHAHCHUINX HccaegoBaTe-
Jeft mpouecca MIPOreHETHYECKOTO pasJloKeHus Heri — oOHapyXKHJI,
yro npi 300°C Taxeanle He@TAHble OCTATKHM uacTHIHO NpeBpa-
ulalores B Oosee Jderkue npoavkrul. MM ke obuapymens B cMode,
ocTawouteiics nocae nupoansza Hedra, OGeH30/, TONYOJA, KCHI0JBL,
nadraaun, antpaued n japyrue vriaesojopoiws. C xonua 90-x rr. B
JAabopatopun H. JL. 3eannckoro mupoan3 HedTn H3yualil ¢ TOUKH
3PeHHsA BBIXOJA apoMaTHUeCKHX VIVIeBOA0POA0oB. B naanueimewm,
ocobenno nocae Oxradpbekon pesoaiownn, H. JI. 3eannckum u ero
coTpyaHiKkamit Guli paszpaboran Merol KaTadnTHuecKoil AerHipo-
renn3aniy UHKI0aaKanos (1ILiKIanoBs), BXOISHMX B COCTAB KaBKas-
cKux Hedreil, B KauecrBe KaTtaanzartopos npyMeHsIM [VIATHHY H
naaiaifi, HaHeceHHble B BLICOKOAHCICPCHOM COCTOSHHN HAa aKTHBH-
poBanublii vrodb. Takuw oOpasom, npohiacMa HCTOYHHKOB apoMartH-
MeCKHX coennenil Opla y Hac yenemro pemena. CooTBeTcTBYROIIKe
HCCAQTOBAHMUA BOJH 11 B JIPYIHN cTpaHnax.

[TpoMBIIIICHIOCTD H TEXHIKA HYALANICH He TOJLKO B apoMaTH-
HeCKHX COe/LHeHNsix. YiKe BO BPeMs MepBoil MEPOBOIl BOHHBI KpafiHe
oGocTpugaack npodiema cHaGxKednds OEH3IHOM, [OJYYaBIIHMCA B
OCHOBHOM Npui AHCTHAdsAUMH HedTH. B eBsisn ¢ stum 6ua paspabo-

Tan npoiece kpexkunra nedru (to crash paspyllaTh, aea.), T. e.
paclleneHnst TAXKeJAbX VIJAeBOJ0podoB HedTn Ha Oonee JerkHe
(rekcad —— OKTaH), KOTOpbie ABJAAIOTCH OCHOBHBIMH KOMIIOHEHTaMH

bensunos. Kpexunr vedru B CUIA 6ma ocymiecTicH B HIHPOKOM
macuitabe B rojabl MepBoH MHPOBOH Boitibl. B jnajbneHiieM 3TOT
fpolecc 1MOABEpPres CYHICCTRBEHHBIM VAYUIICHHAM H YCOBePLIEHCTBO-
BAHHAM.

B onpejedeHHblX yCeJAOBHAX KPeKHHr HedTH NpHBOJAMT K obpa-
JOBaHHIO, NOMHMO OCH3HHOB, HH3WIHX ra3006pasHbiX Yri1eBOL0POIOB,
B YaCTHOCTI AJIKCHOB (3THJEH, MponuJeH H 1p.). DTH yrieBoj0poaH
HMEIOT OrpOMHOE 3HAueHHe AJs HOJVUEHHS B NPOMBIINIJIEHHOM Mac-
mrabe IeHHBIX MaTepHaaoB. XOpolmo M3BECTHO, UTO NYyTeM NOJHMe-
pH3alHK 13 2THAeHa obpasyercs nogansTiaed. [lpu s3aumoaeficTBun
3TH/AeHa ¢ HeH30A0M NMoJyiaeTcs THIAOEH30/, H3 KOTOPOro oTiuene-
niem Bopopoaa seiaeaseres crupos CeH;—CH=CH,. Hs crupoaa
MoJyHaeTest noauMep —— MoJdncTHpoL. Takue ke BO3MOXKHOCTH Jlaer
11 mepepadoTka nponuaena (MOJHIPONHJIEH, H30NPOMAHOJ, KyMOJ,
denoua, kanpoaakram n ap.). OrpoMHble BO3MOKHOCTH /S POMBIII-
JIeHHBIX CHHTE30B Pa3HOOOPA3HKIX BelleCTR NMPEACTABIMIOT H apoma-
THUECKHE COe/IHHEeHH.

Passutie nedrexuMuueckoro cuutesa, Hauasiicecsi B 20-x TT.
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TEKYIEro crojgeryus, cleaallo ruraitckie ycrnexu. JlocTatouHo yKa-
3aTh, 4TO OGUICH3BECTHBIC B HAcTOSUlee BpeMA MOJHMEPBI: HCKYC-
CTBEHHBIE BOJIOKHA, [JacrMacchl, MOIOLIHe CpeJIcTBa, COBeplUIeHHO
nenspecthuie 30—40 Jer Hazal, cradn coBeplieHHO HeOOXOAHMBIMH
H B ObITy, 1t B TexHuke, lLnpoxie BO3MOMKHOCTI 1719 CHHTE30B pa3Ho-
00pa3HBIX BEUECTB I MaTePHANOB NPEACTABAAIOT 1 NPHPOJIHEE TOPIO-
YyHe Tasbl.

B teuenite nepsoit MupoBoil Bofinbl 'epmanus nensiThiBada Helo-
CTATOK ropiouero A4 aproMoOuiaed n asnauun, B cBA3H ¢ 3THM
XHMHYECKHE MOHOIOJNI OPrani30Badil HCCICI0BAHEA 0 TOJYUEHHIO
CHHTETHHECKOID MOTOPHOTO TOINIMBA H3 JIOCTVIHOrO cbhipbf. Ellle B
1908 r. pycexnit xuvnx E. M. Opaos  (1865--1944), nponyckasn
OKCHJI yrJjepoia (“) B CMECH ¢ BOJAOPOAOM Hal KaTaJdH3aTOpOM
(HHKeb M MaJJaAnil, HAHeCeHHbIC HA KOKC), MOJAVUNT STHIEH H BbiC-
e odedunsl npu temneparype okodo 100°C. Hewmeuxkne XMUMHKH
. ®umep (1877—1947) u X. Tpomu (1889—1935) ocymectsian
3ITY IKe peakuuio p peaydbrarte MIUTCJABHOTO NCCAC/I0BAHHA, Haua-
roro ente B 1923 r. Ka’ra.rmaa'ropaz\-nl CAYIKHJIH OKCHAB HieJe3a 1
HUKeA ¢ HeOoaAbmoi No0aBKOA TOPHHA, HANCCCHHBIC HA HOCHTENb —
Kizeabryp. OGpasoBanne yraeso10po.1oB Cs n Cio mo nmpu 200°C
1 OOBIMHOM J1aBJACHHH.

CHHTETHYECKHME HAYYYKH

Kayuyk cran wmssecren B EBpone cpasy ke nocie OTKPHTHA
Axepiikn B konue XV B. Jloaroe Bpemsi O He HaX01H/J1 HHKAaKOro
npumenenns. B 1770 r. . Tlpncraeil BBea npumeneHine xayuyka
IS cTHpaHua Hamicanioro na Gymare kapadtamowm. Ilepsoe npo-
MBIILJIEHHOE HCHOAb30BaHie Kaydyka otHocutes k 1823 r., korma
aurauiicKui npeanpuHnMatesab Makuurom 1306pea HelnpoMoKaeMyio
TKaHb (CKjaecHHble Pe3HHOBHIM KieeM ABa cJos TKauu). Byakanusa-
IHs ceporo Kayuyka Obita otkpeita Y. I'yasepom (CILIA) B 1839 1.,
HO B NPOMBIUJACHHOM Macinitade OblJIa oCyLLeCTBJAeHA TOJBKO B
1852 .

Bo sropoit noaosuge XIX B. XUMHKH 3aiHTepecOBaJHCh €OCTa-
oM kayuyka. B 1860 r. U, K. Buansamc B peayanrate cyxoft nepe-
roukn wayuyka noayuma nzonpen CHy=C(CHz)—CH=CH,. Ou
00HApYIKI, 4TO Ha BO3JYXC H30NPEH NMOCTeNeHHo I'YyCTeeT H npespa-
waercss 8 Geaylo ryGuaTyio Maccy, Kotopas TPH CAKHraHHH daeT
sanax ropeaoro kayuyka. B 1879 r. ¢panuys I'. Bymap. (1842—
1919) nmoayuus takoii ke pe3yiabTarT NpH JeHCTBIHH HA H3ONPEH CO-
JAHON KHCJOTDI.

Buaubiit anrapiickuit xumuk B. A, Tuabien (1842-—1926) cunre-
aupoBas B 1882 r. usonpen n3 cKHUmHAapa NponyckaHueMm ero nmapos
yepes Harperyio jgokpacua Tpyoky. On Takse npeBpaTiJ nojdyyeH-
HBIH MPOJIYKT B Kayuykonoio0Onyio macey npi JeficTBHH COJSHOH
KHCJOTH M XJIOPHCTOIO HHTPO3HJAA. BBUIO VCTAHOBIGHO TaKiKe, 4TO
npH AAHTeJLHOM XPaHeHHH H3ompeHa (B TeueHHe WeCKOJBKHX JeT)
OH MpPeBpaNnaeTcs B KAyuyK.
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K uncay npocteiiinx coeAHHEHHH TAKOro poaa (AMeHOBHIX, HJIH
ABY3THAeHOBBIX) orHocuTest u  Oyraguen Cllo=CIH-—Cll=CHy,
Takike o0pasylUIHd TpH HOJMMepPH3alUHH KayuyKonoioGHble MpO-
aykrel, B 1885 r. H. JI. Kounakos (1857—1931) nokasau, 4to npoua-
BogHoe Oyraamena — auMerwabyrtajnen (HasbiBasllificd Tor/ja
JIMH30NPOMEHHIOM) TaK:Ke MOKeT OBIThL TOJHMEPH30BAaH B MPHCYT-
CTBHI CIMPTOBOrO PacTBOpA LIEJOYN B KayuyKonojaoOHOe BelecTBO.

CrpoeHHe HATypa/lbHOrO Kayuyka HauajH H3y4aTh B TeKyLIeM
cronernn. K, I'appuec (1866—1923) npuwen K BHBOAY, 4TO KayuyK
npeiacraaser coboit nmosuuzonpen. B 1926 r. I'. Illtayanurep orno-
CHJI KaYuyK K BBICOKOMOJICKV/SIPHBIM COCAHHEHHSAM, COCTOSAI{HM H3
cKeJera yriaepoaubix Uetoyexk aiannoit or 10000 10 100000 aromos.
Ha ochoBe sThX mpeactasieHHil H pa3BepHYIHCH HCe/jded0BaHHd MO
noaumepusaunyn jguoaedunos. B Iepmaunn B 1909 r. ®. I'opman
(1866—1956) c corpyauukamu B sabopatopun pupvn «®. Haitep»
pazpaboraa Meroa TepumHueckol noamMepusauwnn. B 1912 r. sTHM
criocobom OBT MOJYYCH U3 JHMETHJAOYTHICHA TAK Ha3blBaeMBIi
METHJIKAY4YyK, BblIyUeHHblt B HeboablioM kKoanuectBe (upMOH.
B 1911 r. K, I'appuec ¢ corpyAnHKaMu HAMIQJT METOJ HOANMEPH3ANHH
auoNeHHOB, NMPHMCHSSI B KauecTBe KaTajH3aTopa MeTaajurdecKui
HaTpuil. B cienyiouem roay Obl1 paszpaboral MeToj IMYJbCHOHHOM
noauMepusauun odeduuon. OqHoBpeMeHHO B MIHPOKOM MacuitaGe
NPOAO/IZKAJMH HCC/Ae/0BAHHA 110 CHHTE3Y H3onpeHa u OyTajiHeHa U HX
MPOH3BOLHLIX.

B 1913 r. uensl Ha HaTypaJbHBIH KayuyK Ha MIDOBOM pHIHKe
Pe3Ko ymasi, M 3TO 3HAUHTEJIbHO CHH3HJIO HHTEPeC HeMeLKHX XHMH-
yeckHX GUPM K AanbHeMUIHM MOHCKAaM NyTell CHUTE3a Kaydyka.

Mexay TeM B 3TH rojibl HCC/ELOBAaHHS N0 CHHTE3Y KayyyKa pas-
Bepunyanch B Poccun. Ewe B 60-x rr. XIX . A. M. Byraepos us-
y4an B3aHMHBlE MePeXOoAbl HenpeledbHbX YrJAeBOA0P0aA0B. IJT0 Ha-
npasJieHite GbIJIO PA3BHTO OJAHHM M3 BiiHelnx viaenikos A. M. Byr-
JepoBa — A. E. ®aBopcknM, HauaBIIHM CBOM HCCACA0BAHHA ellle B
1881 r. B 1885 r. on onybankonaa paboty o cnocoGHOCTH KPOTOHH-
aena CH;CH,C = CH noanmepnsoBarbcd, a Takike oOHapy»u,
UTO aleTHJEHOBHE YIVIEBOJAOPOALI MOrYT B3aHMHO [peBpaulaTbhes B
JIBY3THJIEHOBBIE., DTH HCCJACLOBAHUA MOJAYVUNIN (OJbIIOe 3HAUYEHHE B
npanbHefimem. CrnocoGHocth BellecTs noJumepnzoBatbes A, E. Pa-
BOPCKHIT 06bACHSA, HCXO0AS H3 HOJIOKCHHA, 4TO NOJAHMEPEl NIPEACT aB-
Jasrot coboit Gostee yeroilunBble GopMBI, HeM HCXO/AHBIe MOHOMEPDI

OcHoBuast 3aciayra B paspaboTke IPOMBIILIEHHOIO MeTo1a Mmoy-
UeHHSI CHHTETHYECKOro KayduyKa NpHHaIIexuT yueHnky dasopcko-
ro — C. B. JleGenesy.

Cepeeii Bacuavesuw Jlebedes (1874—1934) ponuaca s r. JlwGmine. Tlo okon-
uanun [lerep6yprckoro yunsepentera (1900) Obln wieHOM KOMHCCHH 1O H3YUENHIO
peabcoBoit ctaan B HMuctutyre nyteli cooGmenusn, C 1902 r. nepewen p nafiopa-
Topuio A. E. ®amopckoro B IlerepGyprckom yeusepcutere. B 1916 r. aanan xa-
¢enpy xumun B Boenwo-mexnuuickoin axaiemun. Ilocae Owrabpbexoil pesoniomiy
co3fa B yHHBeDCHTeTe 1ab0paTOpHIO Mo XuME4ecKoil nepepadoTke nedT 1 KaMeH-
HOTO yras,
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(OCHOBHBIM HANPABJEHHEM HCCJA8L0-
saunii C, B, Jlefeaesa Omnio uzyuenue
NPOUECCOB  MOJHMEPH3ALKH Henpee/b-
HEIX \'l'.'leBU.ﬂU'[)'D,EI,OB “DQRUB AHNBHHHAA
ioantena (1908). B 1910 r. on nauan
HCCTEIOBAHNA TOJHMEDH3AIHH JHBHHH-
da (1,3-6ytaauena) TepMHYECKHM Ily-
Tem, B 1913 r. 3aliuTia Margcrepckyw
auccepraumio «Heenenosanus 8 obna-
CTI NOJHMEPH3AlHN  ABYITH/ICHOBBIX
VIVIEBOLOPOLOBS.

B roaum neppoit MHpOBOHA BOMHE
C. B. JleGenes pafioran Han moJyueHHeM
APOoM ATHUYECKHX \'F.WEBOJUPD,JDE JiE] [IE(p-

TH H IPHHA] rJaBHOE Y4acTHe B Opra-
HH34ILMA 33BOAA nNUpoaM3a HedTi 144
ITOH ey,

Hecaelopanns no cHHTe3V Kayuyka
C. B. leGenes passepuyn B 20-x rr.
OnnM 13 HanpasIeHuil 3THX HcclIeao-
BAHUN OblJIH NOHCKH TIyTel 1DJYYeHHs
JHBHHEAA W3 ciupra U Hedrn, B 1926 r,
Buenrnyw CopetoM HApOAHOTO X038HCT-
Ba Ob1 OGBARICH KOHKYpC Ha paapa-
Cepeeii Bacuasesun Jededes  60TKY  cnocofa NMOAYYCHHS CHHTETHYe-
(1874—1934) cxoro kayuyka. C. B. Jlebeues ¢ He-
i GOJBLIOIT TPYIIION COYPYAHHKOB BKJIO-
e 8 pabory. M 6wuio jpoxaszano, uto moJnMepHsauneit GyTajHeHa B 1PHCYT-
CTBHH METAAIMYCCKOTO HATPHA BOIMOMKIO TOAYYHTH NPOAYKT, GAN3KHIL Nno cBOfCT-
BAM K HaTypainHoMy Kayuyky. B 1929 r, p JlenuurpaackoM yHuBepcHTeTe Gulia
cozfana clnenyainLuas JaGopaTtopus CHHTETHYECKOTO Kayduyka, paapalaTeiBaBulas
cnocol noayyenus upcrToro OyTaaHeHa N YCJAOBHA ero noJmmepusaunu. B caeayio-
meM roiay B Jlewuurpage ObJ OcHOBANH OINLITHLIT 3aBOJ LS CHHTE3Za CHHTETHYEe-
cKoro Kayuyska, n B Mae 1930 r. aaeck Owliia noJdyiuena nepeas TOHHa HaTpHitdyra-
JIHeHoBOro Kavuyka no metrony JleGenena.

B 1931 r. 8 CCCP BuepBble B MHpe HAuaJoCh [IPOMBILIIEHHOE
NPOH3BOJCTBO CHHTeTHUecKoro Kayuyka. llpeasapurennbHo okasa-
Jochb HeoOXOAMMBIM peILUHTb MHOMKECTBO BOINPOCOB, B 0COOEHHOCTH
CBSI3aHHBIX € OYHCTKOH MOHOMepa H ¢ pa3paboTKOH YCAOBHH MOJi-
MepH3alHH.

[Tomumo C. B. JleGeaeBa u rpynnsl ero coTpyAHHKOB, HCCJeR0-
BAaHHA 110 CHHTE3y Kayuyka B Halllelf cTpaHe BeJu M ApyrHe yuyeHble:
M. JI. Konnakos, b. B. Busos (1880—1934) — npodeccop TexHo-
Jorunueckoro nHertutyra B Jleunurpaae. Hecnenosauna b. B, Busosa
Hadajdueh g 1913 r. u Kacaaueb B OCHOBHOM METOMOB IOJy4YeHHS
O6yTaiueHa M APYruX AnodedHHOB M3 ra3oB, 00pasylolLHXCS IIpH
nupodanse Hedru. B 1927 r. o u3ydan noaumepusauuio OyrajiieHa B
IPHCYTCTBHH HEKOTOPBIX OPraHHYeCKHX BeIIeCTB H TPYANJCH TaKie
HaJ yJayullleHHeM MeTOo/0B ByJKaHH3aIHM KayuyKa.

PabGoraBuniit B pe3unosoit npomuiienHoctn M. M. OcTtpommic-
JeHcKuH (1880—1939) sanumadqcsa ¢ 1911 r. npoGaemolt noayueHus
AHOMe(PHUHOBHIX YIEBOAOPOAOB H3 Pa3/IHYHBIX MCXOAHBIX NPOAYKTOB
H NpPeJJOKH/A HOBBIH MeToJ MOJyYeHHS AHBHHIJA H3 3ITHJAOBOTO
cuupTa M aieraJbieruaa. OH u3yyas TakKe BONPOCH NMOJHMEpH3a-
IHH AHOJe(UHOB B TNPHCYTCTBHH OPraHHYeckKuX OCHOBaHHH. 3DTH
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METOAEE HONKMEPHIAUHN OFeHHOB Terid B OCHOBY NPOM3BOACTBA B
CIIA cnnterndeckoro xayayka {1942}, Taxkum oGpasom, coBeTekHM
YUEHBIM RAPUHALMCAKRT BEAyILas Podb B HCCACAOBARASN DPasdHiIHBIX
BONIDOCOB, CBA3AHHBIX € CO3J4HHEM pPOH3IBOACTEA natpiiiGyraine-
HOBOFO Kayuyka,

Hpoummuinennoe NPpoH3BOJACTBG CHHTETIIVECKOrO KaYUyKa B Kalii-
TaANCTHIECKNX CTPANAX Haualoch 3NawiTeablo nosinee. [IpauLiocs
IPEOAONHETE 31124HTEADILIC TPYANOCTH PN PA3PaboTKe MOTGEE NOMAY-

veniid Oyramuena {u3 aueTndexa) ¥ APYrux monomepon. [Hocae

aanredpHux onmuton 8 1930 r. 8 Pepmannn 6870 opranisobalo B
[e1y3aBOICKOM Macwitade npousmoleTso kayayka bYHA (or na-

YA IBHLIX CIOFOB HaaBaliinél «ByvTalnen» n «uarmii»}, BLRVCeKaBiLe-

roes ¢ PasnNmubLIMH NOKA3ATEARMIT BASKOUTIT I CTCUCIUE NOMIMEDH-
3aUMI, UTO OTPAZIIOCh HA 1A3BaMIBIN Mapoxk ¢ UpufapicuueM
pasanuuslx uncena {nanpuvep, BYHA-85, BYHA-115 1. 2.). Xumiks
gopnepa MI yeonneuno paloradn Hal NOBMUICHECM  KAaYeCTBEA
BEIVCKABIEIOCH Kayuyka It BRI B APOUCCC 3MYILCIONHYIO N0.TH-
mepuzamzo. B xonwe 1931 1. onu soimyerwasn wxayuyk BYHA-C
(upoavkr coBMecTuoOH noJuvepuzamur Gyraanera ¢ 30% crupona).
B naxsnefimem coiepimanne cruposia Kak conoanmepa Obuio yBe-
aruenc.  Hpousroiaerso xrayuyka HYHA-C noayuuse  ocobeyno
GONLLUIOH pasMax B roiw BTopoll MipoBol Bofinnl

B CIIA u Awramm pe3iHoBas RBPOMBIISNRGCTh J0  Hauana
40-x rr. Ha3nNpoBanacy 11a HaTypadntoM xayuyxe, Mceaeaosanis fo
pazpalorke AyTelf clHTe3a KaydyKa Bejdch 3J1eChb 3 pawsiile.
B 1931 r. xumux $upme omor X0, Huwaani (1878-——1936) ¢
COTPYAHNKAMI COOOMULT G CBOMX NCCACICBARMAN IOAIMEPH3ZLHA
aneTnAeHoBbIX yrieroloponor. Peun niia npexie Beero ¢ NOAHME-
pusammy  ansuamdateriviena  CHeo=CH—C = C—CH=CH; =
sanaanernacna, JApyrof xovmux dupmset Jooonw — B, Kaposepe
(1896—1937) noayuun mefterBiiem HCI na BunnRasernien xjaopo-
nped CHy= CCl—CH = CHo..

TToauvepusauns {3MyJIbCICOHHAN) 3TOTO NOJAHMEPA IaeT Kayyyx
C UeBHLIMH TEXHHMOCKOME CROACTRAMY, Ha3BAHMBIE HEONDEHOM, B
ocoBennocTy npH BBeIcknn conoanvepos. Hponssoictre xayuyra
tuna BYHA-C Gano savate 3 CIHA s 8 1943 1 (Mapxa —
FPC}. Bee e s CIHA v Asrvmng HaTypaabnbifl XKaysyK ¥ 10 CHX 10D
WHPOKO IIPIIMCHSETCH B PE3NHOBOK NPOMBILLTCINOCTH,

B CCCP yawe 8 1931 r. 8 adopartopusax HMucruryra npukaainod
yuvny g Jlenwarpaie w Mockosekoro yrusepceutera {H. . 3camn-
CKOTO) GBI N3VHenbt MyTH KAk OAY$eHHA XAOPONpeHa, Tak 1 ero
HOMUMEPN3AUKIL, JTN ONLITH OK232JHCh YCHEUTHBIMI,

Orpovnag paboTa, BEIDOJHEHHAS XHMUKAMI 3T TEXHOJOTAMH pas-
HLIX CTPAN B HOCTeBOEHNBI NEPHOJ, G3HaMeHoBa1ach paipaboTKoH
cntocofoR NOAYUEHHA B NPOMBIIEAGHHOM MaciiTalbe GOABRIOTO wicas
TIAOB CHMTeTHuYecKNX kavuykos (He Menee 100}, Muorue 13 unx,
BRHIIYCKAEMBIe B HacTofilec BpeMs, 10 paZANUHBIM BOKa3aTeinM
RAJeKO BPEBOCXOIAT HATVpaibHLe, p 4aCTHOCTN HO YCTOHUHBOCTH K
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KHCAGTaZM H IeR0MEM, TE{}MOCTOEKOCTH, yCTGl‘:I‘{HBOCTH Ha H3IBOC
# T. A. Bpezesde CHHTeTHUECKUX KaydyKOB BMeCTO HATYRadAbHOTD
CTaAD OMHIEM K3 HCTOPHHECKHX ROCTHHeHIH, o3HaMeHOBaRIIUX colof
HaCTylLAeH e CGBpeMEHHOﬁ Hay‘lHD-TEXHH‘IECKBf{ PEBGIOLHY,

MRACTMACCH WM BLICOHONONMMEPHLIE MATEPHA L]

HckyccTreHsbBe  CHHTETHUECKHE MATEPHAAB  PasHOoOpaszHoro
HazHaueHHA IHPOKO HPHMEHAIOTCS B Hallie BpeMs B BPOU3BOACTRE 8
B OBITY H yKe OaBHO CTAJH OCHOBHEIMH MarepHalJaMH, cBoficTBa
KOTOPBIX BO MHOfHX CAYURAX HEPEKphIBAIOT ¢BONCTBA UX Npejiiect-
BEHHHKOB—MATePHAIOB ecTecTBenforo fpoucxoxienns. Hcropns
OTKPBITHR MHOTHX T4KOTC poia MaTepraJon ofmHpHA M AOCTATOUHO
sanyrana, Kpynuble [pHRUBIIHANLHEBIE OTEPHYHH B 108 obaactd
OGLITHO COTPORBOMIANTHCE MEMRECTROM H300GPeTeRNT N0 yAYHIIIeHHIO
Ka4eCTBA I COBEDUICHCIBOBAHNIO TEXHOAOrHH APOMIBOIACTBA TaAKUX
MBTePHAOB,

Hauboltee cTapblM I LIKPOKO APHMEHABIIIMCA B TeUEHHe Nocleg-
HEre CTOeTHS DaacTHxOM O UelAy/Aoul, noapusuiniics B Hauajke
70-x er. XIX B, D10 cMech wUTpOKTeTHaTKE ¢ Kamdbopod, cuuprom #
pacTHTeAbHBIM MachoM. Ero cyuiecTseHHbIM HCIOCTATKOM Onlia
Jerxas socidavedseMocTs. B 1907 r, 3T0T HellocTatok Gpin yCTPACH
3aMenofl HUTPOKJIETYATKH aueTAUeani0a030f. HeCcKoanko nosikee
HeVIOROUEA NOABKAACE RAacTMacca rananur {1885) — poropnaiioe
Selloe BelieCTBO, NOAyUAeMOe H3 Kaseuna MpH Aelcrsun dopmalis-
JAeruaa. flpomeliiiessoe MPOH3BOACTRO rakalnTa Havatocs g 1830,

B 1872 r. A, Baficp miosymus npu Harpesaniu cmeck Senszofinoro
anbgeruia ¢ geHoAOM B CHHPTOBOM pacrsope cMmodoolbpazssll npo-
ZYKT 1 Hamtel, yTo B3auMOLefiCTBHE ADYIHX aibiCriios ¢ QeHOTAMH
fAaeT nofolubie e MarvepHadn., Ha ocHoBe 3ToB peakuny muorge
r3zofperateay Npeidaransn B konue XIX o B Hauale Tekyumiero Cro-
JeTUs pasinudble pasHoBHanocTi qenoddopMaibierii b M1act-
mace.

B 1907 r. Geawrnfickuit xumux J1 T. Dakesmansy (1863—1844),
paborasmufi 8 CIHA, opraiuzosas GPOMBILLISHHGE MOPON3BOIACTEO
dexomanbASTHARBY cMOK. flaacTmacca Ha OCHOBE 3TEX CMOJ 43~
BECTHA HOA Ha3sasdeM «Oaxeanta». Heckoanko nosinee (1914) s
Poccru Oaaronaps raasusiy ofipazoy scenegosaunay [N, C. Herposa
{1886--1958) B XuMuKo-Texioornleckos pucTutyre M. . M. Mes-
nedeesa Oulad paszpalotansl THALl RAACTMACE, HOJYHaBIINXCH KOH-
JAeHcante denoaoB ¢ $OoPMAJABIACTHAOM B NPHCYTCTBIH CyAbdoapo-
matadeckuy Kickor. Ilmacrvacca »3Toro THRA moayulia HazbalHe
«kapbonuTy. PedodopmalbIerniHbe CMOAN JAI0T TAKIKE APO3PaAT-
Hbie DAACTHKN H MOLYT UDHMEHSTBLCS M B MNUIKOM BUAe LKA H3T0-
TOBJEHUA JAKOB H AHTHXOPPOIHOHHBIX NOKPHITHIL

B 1922 ¢, B ClIIA na ocHOBe raBHbM 06pazoM yCCEe30BaHH
B. Kaposepca Hadaaoch TpoMblillieHioe IPOH3BOACTBO rARGITAleBbIX
CMOJ, TIONYYaeMuX NOAHKOHZeHcanHed .rapxoaell ¥ rduuepusa ¢
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dranesor xuchorolr CeH (COOH): Takme cMonsl ¢ pasiumnuslMi
ROOABKAMM HaILAH INNIPOKOS TIPHMEHEIMe B KaJeCTBC 3ACKTPON30AS-
BHONIBIX MaTePHAJOB H DPOUHBIX JAKOB BJS BOKPHTHA aBToMolHAeR
H OApYrix ledet.

B 20-x rr. texywerc €rodetHs HauaNoch NPOMBILJIERHOE NPOK3-
BOACTBO KapHaMuiusix cMol, Bnauade »10 GBUIN APOAYKTH DoJuMe-
puzauny MoueRnHH ¢ Gopmanpierniom. Jepruli maredt na nonayue-
HHe Takoli CMOJH, DAaCTBOPHUMON B OPraHuuecKHX DacTBOPHTEJAX,
66t B3nt B 1922 r, Baaenckofl anwiuvopok n coiosoi habpuxod,
M3 rakoft cvoam olpazyercsi, B UaCTHOCTI, OpraHlgeckoe CTERJO,
B nanpuefineM, NoMuMO MOUEBHHL, IS DOJAYUCHNIS TAKHX CMOJ
CTAAY  NAPHMEHATHL  TIOMOUCBNHY,  ANIHAHAMEY 11 MeJaMuB
{CN}s {NHy)s [Ilepea Bropoft MupoBolt suilnell 1as nodyuesHs
BAACTIIKOS CTAJIH APUMeNSTh BHEHAXAODIAL, BHHILMIZHCTAT, BHHIIO-
B} CNUPT, CTHPOA, 3QHPH aKPHAGBON N MeTakpuiIoBoll KicAoT 1 AP,

I1poH3BOACTBO MOAMBHHHAANETATHBIX CMOR (M3 BUHILTAIKOICIA
¥ anngersnen) Ooao ravarto B Fepmannu B 1824 ., a vepes asa roja
HX CTad¥ ROAYYaTh B WHPOKoM macwitalbe (3apoj B Xéxcre).
B 1927 r. xoupeps M opraunzcran npoyussoicTBO SOJNBHHILINIO-
puia, a 3 1930 r. Ouiio Aanaxeno nNpou3BOACTEC NOXN3DIPOB aKpH-
AoBoit kuchorh. [ozance ¢rTan BEuyckarhesd u HOSHCTUPO,

C 1936 r, anraniickuit xounepn MCH, a mexope 3atem 1 UT cratu
BHINYCKATL NOJNSTHACH BbicoKoro Aamnenns, Hcecaenorareasmn-
KUMAKAME o00HX KoHuepHoB B0 HafAeno, uTo 3TIAEH NOJIIMepH-
3YETCH B JIPICYTCTBHE KATAANZATOPOB NP BHICOKIX TEMREPATYPAX H
papnenuax. B 1953r. K. Lhiscaep (1898—1973) paapaboran Meton
AOJKMMEPH3AUKE STHACHA HDPIT MUIKHX JAaBACHHEAX C IDIMENCHIeM
CMEMIAHNEX MeTaIopralngeckx karasisaropor Al{CHs)s B tow
e ropy wranssdekndt xumuk [bw, Hatra (1903} orkpuia criocod no-
JYUCHHS 110MIMepos ofedIHOB YNOPHACUCNNCH CTPYKTYPH (1530TaK-
THueckud poannponnaen), (06a 91 oTRpETHS CTaAl GeuoBoi a0s
ACAYUEHIS HOJANSTHEHA pasaidlofl crencHisaacrnumocrn, B 1938,
aMepHKalckas ¢pupya JI0N0H ¢Tana BUIYCKATE Teduion — NPOAVET
- posgMepH3auun TerpadropsTiiiena. 37107 noaumep obAazaer oco-
HEHHO BHCOKON TEPMUHECKOH YCTOHUHBOCTLIO H CTOHKOCTHIO Y10 OTHO-
WeNHI0 K KHOJA0TaM # eAKNY IHeao4au,

Taxnm 06pasoM, B TeueHie HECKOABKNX ZeCcHTINICTHIE B BIPON3RO-
CTBO 1f B OHIT APOYHG BOHIIH MHOrOUHCACHMBIE N3IeHHA H2 Pa3HOOO-
pasnbix BLICOKONOAHMEPHDIX MaTepladon, CYHIRCTBOBAHNE KOTOPLIX
B HAYaAe CTONETHS OBLIO COBEPIMEHHD HOMBICTHMBIM,

HCKYCCTBEHHLIE M CHHTETHHECKME BONOKHA

Hapﬁﬂy ¢ BBejedHeM B OPAKTHKY CHBTETIMECKIIX CMOM 1 1.1acT-
Macc OrpoMHoe 3liadcHie B HaCTOHUICEe BPOMHA fip][O‘:)pL‘J!II HCKYCCT~
BEHHDBIg, 2 TaK¥e COHTCTHHECKNE BOJIGKNHA 11 TKaHH,

Hexoauny MarepnanaosM A4 DOAYYCHRER NCKYCCTBEHABMX BOJOKGH
C DAaBHMX ROp CAvHIIa WeJTK/03a {X.HOH‘I&TEIYE BATa COASPHNT AL
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95% wuucrofi neaawAcsbl). HurpoBasneM UenAn03N H pACTBOpE-
HHEM NOJYYERHOTO NPOAYKTA B CMeCH CHUPTA ¢ 3QHPOM ToaysaeTed
Konnonul, ofpasyioliMii pH Hcmapennu naedxy, Bo Bropo#i noso-
Butte XIX B. OBIO B3ATO 1IECKOMLKO MATEHTOB H3 NOJAYYLH[e HUTER
HCKYCCTBEHHOrO mIeika 3 uurpouessoacant B 1883 r. JI. B. Caen
NOAYYHI fIpH APOAABNUBAHHM PaCTBOPE HHTPONENAION03H  Yepes
Guabepsl B BORY MEAKOBHCTHIE HITH H Hawen cnocol ACHUTPaLHH
Taxkux HUTed 0OpaloTkoft ux cyasduiom ammenus. Crocod 3toT O
npuMerer J1. M. Bepnaro (18391924} ans npovbii/ieHHOr0 npo-
H3BOACTBA HCKYCCTBENHOrQ IeqKAa.

B 1897 r. . Ilayan {snociegcrsun npodeccop » Biopubypre)
MOJAYYHA HCKYCOTBEHHBIL HIeJdK PACTBOPENHEM LeATION03bi B aMMuay-
HOM PacTBOPe rHAPOKCHIA MeXIN U ¢ perenepaudel ofpa3oBasiuxcs
BONOKOH cepnoll  kucnorofl. Hecxoawsko noannee  anranfickne
xuMuxu ¥, Kpoce (1855—1935) u 2. Busen (1B56—1921) namuny,
$T0 HpH meficTauu lesodelt B cMecH ¢ cepoyriepoioM HeANIOH03a
PACTBOPHETCH, HPH 3TOM BHAGINETCH BUCKG3a (KCaNToTenarT wesio-
fo3u}. Mz store pactropa Ot noNyYeH HCKYCCTBEHHLIR BHCKOIHHE
IesK, MPOH3BOANMET B IZHDOKOM Maciitale B BacToAldee BpeMs.
Buiai p300peTeHBl B APYFEe BHAN HCKYCCTBEHIDIX BOJOKOH Ha OCHOBE
pesomionosst, Tax, emte 8 1869 r. T1. Whoruendeprep {1829—1897) npn
aeficTBUK yKeyenoro aurmapuga {npu 180°C) wa vesuonosy noxy
YA AUETHAHESARIONO3Y, KoTopas fApuMesscres cefivac, wanpusMep,
X7 H3rOTOBJESHUS HEBOCHAaMesswuuxca rnuonsenox. Ilpouzmog-
¢TBO alleTaTHoro medxa Owic mavato xouseprom M » 1929 r,

B rexymesm crodernu, ocofenno Hawduad ¢ 40-x rr., TOABMAHLL
naznocldpasupie cunterdeckue sodokna. Euie ¢ konua 20-x rr. xuvu-
yecrue sononoann CIHHA n Tepmannn Hauann HoHCR) NOBLIX criTe-
THYECKIX MATEPHAJOB, NPUroiBBIX AA# MITOTOBJICHHA BOJOKOH.

B 1930 r. xumur dupmur lionow B. X, Kaposepe mamica, 4To 13
PACTBODOR NONHAMELOB ¢ GOMBIMEMU MONCKYJAAPHBIMI MaCccamy
MOKHD TOMYUHTL BOJOKNR, offazawollie HCKHOUHTEALHO BHCOKOH
npousocthic. B coeayiomenm ropy ¢upma lionou sanarenrosana
BOJIOKHO CYMEDUOSNAMILE, NONYYEHNOe CORMECTHOM noaMepusanied
aauausopoll guonorul {CHly (COOH)Y, u rekcaMernienziamMina
(CHa)e' {NH2)s. ITponssonctso 37oro BoNOKREA, RONVEIIBUICrO HA3BE-
HIe «HelfAoH», pavadocsk 8 1936 r. B Anrnug nojofHoro e runa
BOJOKIG 1104 Hazpanmey «OpREANION> CTAAO BEIIVCKETHCA 10 OKOH~
gauuyu Bropo#l muposoi sofnu. B CCCP nponssoxerso ueitioua
{aguAHasu cMoaa) OBRLIO OCBOGHO TakMe B KoHue 40-x rr.

flocne aantedntinix HeoAeosaunlt konoepn MI wavan B 1938 r,
BHOYCK CHHTCTHUECKOID BOJOKHA TEPJAOH, NOAYYaeMOTe HOJdHMepH-
aaunedl e-xanponaxrava (CHy)s  CO-NH. [lozobnroe me BOJOKHO
N0 HA3BAHHEM «KANPON» CTada BHIVCRaTh npoMenuacHuoctt CCCP
B nocaesoesnsle roaw {cnmresst M. JI Kuymosanua 1 B, B. Kop-
imianal.

Bo Bpevs BTopol Mupcoll Bofinbl xouliepy MI npouszsogdn cuH-
TeTHYECKD? BOJOKHO 13 NOAHaKpHIARMTPIIA. BeKope mocie oxkoHva-
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HuS BORHK 3TO BOJIOKHO NOX HASBAUKEM ¢OPJOH> CTaA0 BHIIYCKATHCA
a8 CHIA, ¥ uac oo u3BeCTiio 110X HazBaHMeM «nuTpon», /Lasg obece-
YeH[A ROAYYEHHSE HHTH H3 MOJMAKPHAHHTDUAOBOA cMoJbt Gua 1ak-
dew  ocolwB  pacTBopHTens — aumernagopmamuin. Heobxogumvo
OTMETHTE HOANPUPHOE BOACKHO TepIIell, KOTGROe CTakH CHHTe3H-
poBats B Anranu ewe ¢ 1955 r. B CHIA raicke Bckope Omifo opra-
HI30BAHO NPON3BOJACTBO 3TOrO BOJOKHA HOT HA3BaHUEM <¢HAKPOH>»,
HoxoGuoro e THRA BOJCKNO JaBLCay 13 CMOABL BOANITHACHTEpeTa-
aata mpouasoanted w3 CCCP ¢ sanaaa 60-x rr. 38euo ueny 3toro
GOJANMEDPR HMEeT CTpoeHie:

~CHp—CHy—0OOC—~CeHi—CO--O0—

B noenesspe roil Ha ocuose uecaeiosadufl, xoropuie BOLYT
yeerhble KaK B DPOMBIELICIHLIX, Tak 1 8 hayubsix jgaboparopusax,
fpiayd paspaforadsl B fHepedanibl B HPOH3BOACTEO CUle HECKOALKO
BHI0B CHHTETHHECKHX CMOJ IJ8 HOJAYHSeHNA HCKYCCTBOHHBIX BOJUKOH,

Paseurse xuMudeckofi APOMBIULICHIOCTH B TCKYUICM CTOJRTHU
CBERAETENBCTEYET O MOMNOM BoaieRCTBING AOTpedHOCTeH Npon3soi-
CTBA HA DA3BUTUC CHUTETHYECKOH XNMNN, 3T0 OTPa3iyioch Ha colep-
JKEHON COOTHETCTBYIOUX HCCACIOBANNH 1 na hopMax CPranyaaiun
HayKif, 3HaYNTeAbHER 4aCTh CIHTE30B BLITONHAETCS B CHeUHaAbHBIX
A3BOPaTOPKHAN, OPFraHN3CBARNLIX EPOMBIUICHHOCTRIY M HIPaOUINX
pOJIb CBOEFD POJa NpUu3BOICTBCHHBIX HEX08.

CoBepuieMRO HHBIE 383a4%H CTOAT Hepenq COBETCKO# XuMuvecKod
HAYKOH 11 X#MuuecKok NpoMullieHHoCThIC. Yeuaus sumakor CCCP u
LPYFIX COUMAMINCTHHCCKHX CTPaH HANpaBAecHbl IpeXie BCRre Ha
moabiende GRATOCOCTOSIHHS BAPOXa, HA 3alinTy sasoceBadudt Bemu-
Kot OXra0pbeKol COUMARNCTHY2CKOH PeBOAOLLR OT NOCATATERLCTR
HMIeDRANCTHYECKHX NUIMHAKOB, BCe clle MedTalolllx o pecraspa-
LM Kaiitadu3dma B naliefl crTpaue # nopafomelny TRyARIINCA
COMUBMUCTHYECKIX CTPAM.

FJABA XXiX,
XUMHUR B CCCP

BETIHKAA QHTARPHCKAA COUHATIMCTHYECHKAR PEBOMOLIMA
¥ PAZBHTHE XHMMK B CCCP

OxrsahpbCKas cOUNARHCTHMECKA PEBOJIONUS 03HAMCHOBAlA la-
cTyneme Hosoft 9pW B pA3BUTHH HAYKH B HamleR crpade. Ve B
1918 r, depes seckoiabko mecaued rocae Okrafipa, nadanach nepe-
cTpofiKa seeil cHcTeMsl OPUAHH3AUHY HAaYKH, CBA3ARNAT C [CpCOnC-
KOfl 3HAUNMOCTI TPaIIUNOHHO CACHMHBHIMXCA Hanpasieltit nayu-
- wore neenetoBanus. B anpese 1918 r. B, M. Jlenuu B csoem «Habpo-
CKe AA2H3 Hayuno-TexHuyeckux palor» npnssan AXaioMILIO HAYK
K 2XTHBHOMY Y4acTuwoe B padordy no BOCCTanROBAEHHIO pazpyiuentnoft
poflHOH ApPOMBILJACHHOCTH H ZKOHOMHYECKOMY HOILEeMy CTPatibl
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HecmoTpsi Ha paspyxy H TAxKedble YCJOBHA paboOTH, XHMHKH
GoablunHcTBA yHHBepcHTeTOB cTpanbl B 1918—1921 rr. me npeph-
BaJIH HCCJe10BaTeAbCKOM AesaTeabHocTH. OaHn npojaoaxKaiu paGoTH,
HauaThble ellle g robl TepBOH MHPOBOH BOHHBI, ApyTHe cpa3y e nocjae
PeBOJIIOLNH BKJ/IOYHJHCH B HCCJAe0BAHHA, CB3aHHble ¢ pelleHHEM
ZKH3HEHHO Ba:KHBIX 3a1ay, BO3HHKIIHX neped Moaogoli CoBeTcKoH
pecnyOIHKoiL.

Cocrosinie ncese10BaHuil B 06/1aCTH XHMHH B 5TH rojJbl MOJYUHJIO
oTpaxenue B padorax IIl MenzaeneeBckoro cbe3aa, cOCTOABILEr OCA
B mae 1922 r. B Ilerporpame. Cpean 200 3acaylIaHHBIX Cbe310M
JIOK/1aI0B MHOTHE NMOCBALLeHbl npobiemam duandeckolr XAMHH, (-
3HKO-XHMHUECKOMY aHaJn3y, OpraHuyecKOMy cuHTesy, npobiaemam
nepepalboTKH MHHEPAJILHOTO CHIPbSL H APYTHM aKTyaJbHBIM BOIPOCaM.
B. I'. Xaonus coobuiua cbe3ly o paspaborke crnocofa H3BJeueHHS
panusi U3 OCTATKOB YPaHOBOH PyAbl H TIPOAEMOHCTPHPOBAJ YHYeHbIM
nepBbIil COBETCKUI npenapar pajius, 3anasauibiii B Tpyoky 1 nexadpsa
1921 r.

B 1918 r. BO3HHK/JM H NepBble B CTpaHe ClEUHaJH3HPOBaHHbIE
HCClIe0BaTeJbCKHE yupexcdeHHns. Lile B Hauane nepBoH MHPOBOI
Bofinbl B Akaaemnu Hayk no nnuuuatuse B. M. Bepnaackoro Gbiaia
opranusosBana KomuccHsi 110 H3y4eHHIO eCTECTBEHHBLIX NPOH3BOIH-
TeabHblx cua (KEITC). B 1918 r. npu nopmepxkke Hapxomnpoca
3ajaud KoMuccuu OblIM 3HA4YuTeIbHO pacwupenbl. C Lenablo nocra-
BHTb H3y4YeHHe H HCMNOMb30BaHHE NPHPOAHLIX DOraTcTs CTpaHbl Ha
Hayunyio ocHoBy KEIIC opraumsoBan B 1918 r. psn HHCTHTYTOB H
cpenu HuX Mucrutyr dusnko-xuMmnieckoro ananusa u HMueruryr no
[0 HM3y4YeHHIO IJIATHHBI H JAPYrix
0J1aropoJIHEIX MeTaJJoB. B 1o XKe
Bpemsa B cucreme BCHX BosHukan
lFocymapcTBeHHBII HHCTHTYT MNpH-
KJaHOH XHMHH, DH3HKO-XHMHYe-
CKHH HHCTHTYT (B JdaJjbHeililmeM
umenu JI. 9. Kapnosa), Huactutyr
XHMHUYECKH YHCTHIX PeaKTHBOB H
ap.
Baadumup Heanosuu Beprao-
ckut (1863—1945) — BuaHblil ec-
TeCTBOUCNHITATE/Ib, OAHH H3 OCHO-
BaTesel TeOXHMHH 1 GHOreOXHMHH.
C 1890 r. — mpuBaT-AOLEHT, a C
1898 mo 1911 r. — mnpodeccop
MHHEpaJIOTHH I KpHcTajiorpaduu
MockoBckoro  yunBepcutera. C
1909 r. — akazemuk. B 1919 r.
ocuoBas Axagemiuio Hayk YCCP n
OBl nepBuIM ee nipe3ugenHToM. HMe-
Baadumup Heanosuu Bepradexus ~ C1€10BaHus B. M. Bepuanckoro

(1863—1945) OTHOCATCH K PasyiH4HBIM 00JaacTaM
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reoxXHMHH, OHOreOXHMHH H MHHe-
panoruu. OH oprannsarop Panue-
BOTO HHCTHTYTa AKaJeMHH Hayx
CCCP.

B roaml BOCCTaHOBHTE/LHOTO
nmepnoja B 06/1acTH XHMHH Ha Tiep-
BbIfi MJIaH BBLIABHHYJIOCH HECKOJb-
KO Ba)KHBIX HanpasJeHH| Hccieno-
BaHiil, CBSI3aHHLIX € 3adauaMy
3KOHOMHYECKOro noibeMa CTPaHbl,
Boabuwoe 3nauenue, B 4acTHOCTH,
MOJYUHIH HCCaeJ0BaHus o (H3H-
KO-XHMHYECKOMY aHaJH3y B CBA3H
¢ H3y4eHHEM TpolleccoB coseobpa-
30B4HIIA B eCTeCTBEHHLIX BoJOe-
Max. DTOT BaXKHBIH pasjien XHMHH
6ui1 ocHoBan H. C. KypHakoBoiv
Ha Oa3e H3BECTHLIX HCCAEA0BaHMII
A. Jle Ilateave (1850—1936),

I'. B. Posedyma (1854—1907), Huroaati Cemenosuu Kypuaros
I' Tammana (1861—1938) u apy- (Reae—I341)
FHX V4eHBIX.

Huronaai Cemenosuu Kypuaxog (1860—1941) no 1930 r. 6bin
mpenojaBaTesaeM i npojeccopoM B pasHUHBIX yueGHLIX 3aBeJeHHSX
ITerepoypra. C 1913 r. — akagemux. Bein ofxHHM H3 ocHOBaTesei
KEIIC. B 1918 r. Bosraasun Hucturyr ¢uauxko-xuMuieckoro asa-
ansa, a B 1934 r. na Gase aroro uHerutyra u Mucrutyra no usyde-
HHIO IJIATHHBEL U ApYyrux OJaropoAHLIX MeTa/JIOB OpraHH3oBal B
MockBe MHCcTHTYT 00L1ed 1 HEOPraHHYeCKOH XHMMHH, HOCSLUHEH HbIHE
ero Hmf.

Ha ocunoBe mavateix B 1898 r. uccnegoBaHHil MeTaJJHYECKHX
cnnasos H. C. Kypuakos B 1900 r. chopmyanpoBan 0CHOBHbIE MOJO-
HeHrst QU3HKO-XHMHUECKOro aHaNH3a i NpeIoXKUA KiaccuHKalHIo
IHarpaMM IVIaBKOCTH ABOMHBIX MeTaJjuanyecknx cucreMm. B 1903 r.
CKOHCTPYHPOBAJ CaMONUUYLLHIT THPOMETP, YeM 3HaYHTE/IbHO yCOBep-
IeHCTBOBAJ TepMHYecKHH aHanu3. B nanbHelureM BBea TOHATHE
«JaJ1bTOHHIBI» (COEINHEHHs MOCTOSHHOTO COCTaBa, OTBevalwllHe Ha
IHarpaMMax <«CHHCYJASIPHBIM TOYKaM») H «BepTonnuibl» (coeanHe-
HHA [epeMeHHOro cocrasa).

[Tocne Okrsabpbekoir pesosmounn H. C. KypHakos akTHBHO BKJIO-
YypJICcsl B HccJled0BaHHS crocoboB mnepepalOTKH H  HCIOJAb30BaHHS
coseBoro coipbst, Ocofoe BHUMaHHe OBLIO YAEJEHO paccojaM 3aliHBa
Kapa-Boras-T'on. Bwmecre TI'. T'. ¥pasosmm!, A. I'. Beprmanom

\ Teopauii Tpuzopsesuy Ypazos (1884—1957) — xumMux W METIIIVPL.
C 1921 r. — npodeccop TNoantexumueckoro uuctutyra B Ierporpane. Ocnosuas
ero ledTenbHocTs nporexana B HMucTuTyTe (H3MKo-xHMHuMeCKOro ananuia u o B
mansneiimem B Huctutyte ofweit u  weopraumueckoil xumun. Heeneponaung
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(1897—1972), H. H. EdpemoBum (1866—1947) u 1p. Bboanuda
MHOTO aHa/J#30B PaccojoB H OCAJKOB COJell pPasaHYHbIX HCTOYYHKOB,

Bonbuwioe HayyHoe H NpakTHYECKOE 3HAYeHle MOJYUYHIH paboThl
N0 H3YYCHHIO TWIATHHLI M APYriX 671aropoAHbiX MeTalJoB MO PYKO-
soacrsoM JI. A. Uyraesa!. C nauana XX B. HHTepec K MJIaTHHOBBIM
MeTaJJIaM 3HAYHTeJbHO BO3POC B CBSI3M ¢ MPHMEHEHHEM 3THX MeTaJ-
JIOB B KavecTBe KaTanu3aTopoB. Poccusi Oblj1a KPYIMHBIM NOCTaBILH-
KOM TmJjaTHHbl Ha MHpoBOM pbinke. ITosTomMy ynazox naaTHHOBOI
NPOMBIILJIEHHOCTH B FOABI pa3pyxu noctaBua nepea moaoacit Coser-
CKOil pecnyO/aHKoil npobJjeMy BoccTaHOBJeHust 1o0bun n abdunaxa
NJaTHHBLL M H3yYeHHs XHMHH I1JaTHHOBHIX MeTajoB. KojjekTus
HHCTHTYTa pa3BEPHYJ HCCJAeA0BaHHA 10 XHMHH KOMINVIEKCHBIX CO-
e/JHHeHHH NJIaTHHOBBIX MeTaJJoB.

M3 papyrux BaKHeIIHX HanpaBJeHHH Hccael0BaHMH, NMOJyYHB-
LIHX pa3BHTHE B nepBuie roisbl nocie OKTa0pbCcKoil peBoIIONHH, CJe-
AyeT cKaszaTb 0 paiHoxuMui. Pycckue yueHble ¢ Haua/Ja TeKyllero
CTOJIETHS NMPOABAAAN 60JabLIOH HHTepec K paboTaM mo paaHOaxkTHB-
HOCTH H IIOHCKAaM IPHPOHEIX HCTOUHHKOB pajins. B nauade croserus
6b/IH OTKPBITH (hepraHckue ypaHo-BaHajHeBHBle pyibl, JKCILIyaTH-
posaBunecsa «®Pepranckum o6ulecTBOM AJs A00BIUH pelKHX MeTad-
JoB». KoHueHTpatol ypana W BaHaJaus, ToJyd4aeMble KOMIaHueit,
BLIBO3HJ/IH 3a TPaHuIly, OCTaTKH Ke 1ocje nepepaGoTKi pyabl nocTe-
NeHHO -HaKananeaauchb., KoMmnanus HamepeBajnach BLIBE3TH HX B
Auramnio. :

Jlerom 1918 r. BCHX nopyuna AxanemMuu nayk H3Y4HTb BO3-
MOXKHOCTD BBIIAGJCHHSA pajiis H3 ITHX OCTATKOB, PCKBH3NPOBAHHBIX ¥
KoMmaHuu, ITa 3afava nocae NpeoroJeHuss TPyaAHocTeH, CBA3aHHbIX
C rpa)<JaHcKoil BoiiHOil, Obla yenemno pemena M. §1. Bamunoseim
(1892—1953), toraa cryaenrom lloantexHuyeckoro HHCTHTYTA, NOL
pykoBoacteoM B. I'. Xaomiua.

Buraauii I'pueopvesuu Xaonuw (1890—1950) B roami nepsoft
MHPOBOH BOJiHBI B&1 HCCJACA0BaHHSA N0 paavoaxktnsnoctn 8 Pannono-
ruueckoit naboparopun KEIIC, a ¢ 1922 r. nepewen B TOBKO 4TO
ocHoBaHublit Paaneswlit nactutyt Akazemun Havk. C 1939 r. u 10
KOHLA H3HH OH Obl1 Aupexropom 3sTtoro uucruryra. B 1918 r.
B. I'. Xnonun Hauan necsae1oBaHud 1o BbIAedeHlo paiius u3 geprau-
ckoit pyasl. B 1920 r. nox ero pykoBoICTBOM OblJ1 MOCTPOEH ONBITHI
3aBoa (Ha DonmioxickoM 3aBojie) i B cjelylolleM roay ObUIH NoJy-
4yeHbl nepBble npenapathl paansa. B. . Xaonnn oTkpeu1 3akoH pac-

I'. I'. ¥pasopa nocpaimnens paBHOBeCHAM B MeTaJJHuecknX cnsiasax. Mu moerpoenst
AMarpaMMbl TPOHHBIX MeTaAHYeCKHX H Apyrux cucrem (1929),

U Jlea Aaexcandposuu Yyeaes (1873—1922) 6w ¢ 1904 no 1908 r. npodec-
copom MockoBexoro Beicuiero Texuuueckoro yumanma. C 1908 r. — sasenyiouwtii
Kateapoli neopranuueckoil xumuu IlerepOyprekoro yunsepentera. Ileperiit nepuos
NeATEALHOCTH ero GLT NMOCBAILEH opranndeckoil xuMuH. B masnbHefilieM oH 3aHH-
mMajcs raasHeM 06pa3’oM KOMILIEKCHLIMH COEHHeHHSMH, a TAKIKe anaJHTHYecKOn
xumueil. EMy npusaizexnT, B HACTHOCTH, OTKPBITHE IHMETHJIJIHOKCHMA — pe-
areiTa Ha HoHBl ABYXBajenTHoro Hukenas (1905). On ocHopaTenb COBETCKON LWIKOJAR
XHMHKOB B 00J1aCTH HCCAEAOBAHHA KOMIJIEKCHBIX COEILHHEHMIL.
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ApeACAeN NS PAANOAKTIRHOIO MU K-
POKOMACHENTA Memily Tsepaoft 1
HU1xoit  azamu 1 ofocuosad
HPEHLUAT  COOCAMIABHNNH  PajMs
ocaikamn pazanuneix coteil B TN
XAONHI 0CHOBAY (HKOY COBETCKHX
painoxnsnkos. B wicae ero yue-
BIKOB cAcayeT Hazsate D, A, Hu-
goTiia (1906--31852y, 1 E. Cra-
pnka {($902—1964) n ap.

B 1923 r. xnmoueckan galopa
Tepus Axaiemin Havi, ocHopall
aas M. B, Jlomonocorny, Golaa
pacupipena. B ee cocrase fuiao
C0334HO OTLCICHIE BHICOKAX TOM-
peparyp n Aastesud. B 1924 o
ova Gblia peoprannizosaya s X
Mudecknit  nneTnTvr  Axazemun
vave, Hincmo palornnikeos nucru-
TYT4 TOrZa COCTABA®LI0 BCCrD AT Hri }-P!{«.’t.’ﬁiaﬁ’fﬂ‘!':’ .\',.’U.f:_mt
HALLATh 2BA0BEK, (1850—1950)

HPATHMI OE3OP LRESTEMRHOCTY BMOHENLIMX
COBETCHMX XMMMHOB B REPMOR
CTAMOBREHME COUMASMCTHUECKOR MHAYCTPHM

B nepsule roiw mocie OXTREpLEKON counanncriueckol peno-
Jlodin GOABMINHCTES BILIHBX XIMIKoB Poconn akTnsuo BRIAKNH-
A0Ch B NCCACA0BABUS B HOBEIX YUAOBNRX. € TedeH#eM BPeMeHM HX
pesTRALHOCTL eule Dodee opauieiaacs, [lepen Coserckny rocyiaper-
BOM BO3MHMKJAZ TPAHANO3HAR NCPCHEKTIRA CTPONTEARCTRA COUNATH-
CTHYECKOH HDPOMBILAEHNOCT. JTa 331242 HOAYHIa OFPaMmeHde B
HAYMHOM 16ATEAbR0OCTH GOABIIHCTBA XAMUKOB CTPAHHL

Ente B roan BOCCTAHOBHTENLHOLO fepHOAa Obliia 1ocTadicHa
3a1avda TOCTPOUTL IIECKOIBKG KPYNIEX XIMHEISCKHX KoMOHNATOB,
B 1927 r.. x aecsrnaetmio Oxradpoexod pesomounn, ua Yepuope-
geHCKoM XiMiteckoM 3a80de {Il3epmnlick) 3aROHIBIOCH CTPOHTRA -
CTBO Nepsoii B CTPaHe YCTAHOBKY 451 NOAYYENHA CHHTETIUCCKOO
avvuaka no cnocody Kasane. Oanospevenno na CoakaMckoM
Katufinom xoumfuHaTte CTPOUTENH 3370XKMM HepBYI0 WIANTY AI%
AoGpIuy KadfiHbx Mnsepados. Bekope Owo navaro ¢rponTeancTBo
KDYHHBIX XIMUEMECKIX xowﬁauama g IlouGacce, nox Mocksoit i 8
BDYTHN paltienax,

XV cwe3x BKIT{6) npuudn pewmetne o COCTABACHINY epBOTD
HATILIETHEVD M14HE COLIAaANCTHYeCKOre cTponTenncTra, B npouecre
BBUTOJICHNA 2TOTO {11412 CTAMO OUSBHTINBIM OrpOMIOL 340NN €03-
BAAR MOUIHON XHMIIECKOH TPOMBIILACHHOCTN It BOOGHLC XIMI3AIN
napoinore xoaaiicrsa. B nocranosponnn 1L BKITSY o aearenns-
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gocrn Ceseproro ssvuueckoro rpecra (1929) romopuaock: «Psix
BamueNIN HayuABX OTHPHTHA B 00JaCTH XUMHK CACRAN ee OIHEM
H3 OCHOBHHIX (PaXTOPOB Da3IBUTHA HPOH3BOZMTENBUBIX CHA HApOA-
HOro Xo3sfcTBA ¥ HCTOUHHKOM HOBBIX CPelcTB MaTePHAAbHOR KViib-
TYPBI, UTG CTABUT Hepey RPOJCTaPCRIM rOCylapCrBOoM 3aixauy dop-
CUPOBAHHOTO Pa3BHTHH XUMHE3ARMN CTPAHL I Pa3BATHS XUMIldecKod
npomstutienuoctd ... Hosromy BauMaliue Bcex naptHBRHBIX, COBerT-
CKiiX, TpofeccHOnadbHbIX Opraiisannll 1 Beell coBeTCKOH ofmect-
BEHHOCTH AO0JXKHO ObITo HANDABJACHO Ha XHMH3ALILIO CTpaHul, Ha
NOCTPORHHE 1 PA3BITHE COBETCKON NUMIUeCKOH HPOMBIIEICHHOCTI L,

B 928 r. vio uHNUHATHEBE PR3 COBETCKIX XHMHKOB Ol oprans-
30Bal «KovuTeT MO XEMM3amnn napoanoro xozafictea CCCPs,
B 1929 r. navanace pedopMa BHICTHErQ, B TOM WHCAE XHMHUECKOTO,
ofpasopaitsi B cBA3lt ¢ norpefHocTsMi ofecneyenns KBaandiiuu-
POBAHHKEIME KaXpaMu NpOMBUIMeHNOCTH U Hayki, B yenosuax nee-
obmero BruvMasnr Kommysperaueckofl napruu, CoBeTCKOro IpasH-
TEALCTBA 1 BCETO Haponla NPOTCKATIA B 3TH rolbl HayuyHas ACATCAL-
HOCTh BHAHCNILTIN mpelcrTaBuTe el DYCOKHN NHMITYeCKIX KO

B passuTin: XITMEN 8 Hallell crpaile ¢ XoHUa APOIIAOTG CTOACTIS,
KaX, BIpOYEM, B B APYTHX CTPAHAX, Beiyliee MECTO 3aHUMAaN ncchie-
AOB4HWA N0 oprawuueckol Xximini. B Ropemomwouncupoft Pocoun
HMeJOChL HECKOAbKe XPYyAHEN xnuMpueckux mwkosx {3 Ilerepdypre,
Mocxkre, Kazaun u (pyrix nearpax), Jdesreaniiocte npeacrasnTenci
ITHX HIKOX B COBETCKOE BReMsl 03HAMeNOBANach KPyhnHeAuiMy 1o-
STHAeRITMI.

Onnpm n3 pyxosoauredelt Ha-
ViHOH LIKOAbl XHMHKOB-OBranikon
Gun Aaescel Fazpaosun $asop-
crub {1860--1945) Drenepiven-
TAALIYIO PACOTY O HAYAJA Cule B
CTYACHYCCKHE ToAm B gabopato-
prit A, M. Byraepora. Ocnopubim
anpasacixes HCCTA0RANEHT
A, E. ®asopckoro 8 A0PCBOTIO-
HROIHRIE [OABR  OWJ0  H3Yyuenne
CTPYRTYPH PaA3AHYHBX coedlie-
HHE W panpiefiniee COBEPIICHCTRO-
payune TEOPHH XIMHIECKOFO CTpoe-
uns, Onf u3ay4as H3oMeplzauuwo
DAHO3EMEHIEHITHYX  2leTHICHOBLIX
YIJeBOAOPOAOE,  H30MePH3auHiy
INKJARYECKHX XAopreronos, Ilocne
3AULHTE LOKTOPCKOR AMCCEPTanHR
B 1895 r. on cranx npodeccopom
TletepByprexero vHUBEpCTeTa.

Aaexcel Eacpagposun Pasoperut ! Tiocramopnenne K BXTiH{6} o
(1860—1945) dearerptioctii  CeBepHOTO  XEMUNECHOTO
tpecta. M, 1829, ¢ 3.
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HanGosee MI0XOTBOPHBIH MepHOJZ HaydHOH AeATEJbHOCTH
A. E. ®aBopckoro Hauasca nocie Oxkrabpbekodt pesosiouun. Hauu-
Hast ¢ 1918 r. oH BeJ jcc/eOBaHHSA MO H30OMEPHBIM IPeBPaLICHAAM
alleTH/JeHOBLIX H JBYITHJEHOBBIX YIJeBOJIOPOJOB, a TakKiKe H3ydat
peakuun OJHOBPEMEHHOr0 OKHC/EHHA H BOCCTAHOBJEHMA. DTH pa-
60THl, KaK 0Ka3aJoch B jaJjibHelllieM, Moayun/n GoJbllioe 3HaUeHHe,
TaK KaK OCBCILAJH NYTH CHHTE3a PAa3NHYHLIX MOHOMEPOB I1d IMOJY-
YeHHA CHHTeTHUecKoro Kayuyka. Crocob no/iyuedus HaTpuiibyraiue-
HOBOro Kaydyka Obla pa3paboran yuenukom A. E. dasopckoro—
C. B. JleGeneswim. B roast nepsux natuierox A. E. dasopekuit Bea
Heeaen0BaHus Bo raase 6oapmoil rpynnel yuennkos (A, E. IMopait-
Komnw !, WM. . Hazapos? u ap.). B Jlenuurpane npotexana jaed-
TeNBHOCTB H APYroro BHAHOro XxuMnka — B, E. Tuuienko .

KpynHefinelf coBeTcKoM MKOMOH XHMHKOB sieaseres Mockosekas
mwKoaa, ocHoBanuas H. JI. 3eannckuwm.

Hukonaii Omutpuesun 3eaunckuti (1861-—1953) no okonuauuu
Hosopoccniickoro yuusepentera (Oxccca) B 1884 r. paboran Heko-
tTopoe Bpem# za rpannueit y M. Bucanuenyca u B, Mefiepa (1848—
1897) B Ierrnurene. B 1891 r. 3auinTua Z0KTOPCKYIO AHCCEPTalHIoO,
NMOCBALIEHHYIO  CTEPeoM30MEepil  NPelesbHbIX  YrJAeBOAOPOIOB.
C 1893 r. H. JI. 3eannckuiit — npogeccop MoCKOBCKOro yHHBepcH-
TeTa, r1e OH Pas3Biil MIHPOKYIO HAYYHYIO AeATeJbHOCTD, MPHB/AeKad K
HCCJE10BAHHAM TaJaHTINBYI0 MoJoiexb. Cpean NepBbIX YUeHHKOB
H. JI. 3eannckoro 6bt1n H. A. IlInnos u JI. A. Uyraes.

OcuoBHEIM Hanpapdenxem Hcedenosanuft H. J1. 3eannckoro B
Mockse Oblila XHMHA aJHUHKIHYECKHX YIJeBOJ0PO/10B — HedTeHOB
(unkjaanoB). DTO Hampas/deHHe OLLIO TECHO CBA3AHO C H3YUeHHEM
coctapa Hedreit 1 xumuelt HedTH 11 OKaszaJoch BechbMa INIOAOTBOP-

U Aaekcandp Eszenvesuw [lopad-Kowwuy (1887—1949) Owia npenopaparenem
Texuonornueckoro unerntyra, ¢ 1918 r. — npodpeccop. B naasnefitiem 6uin ofno-
BpeMeHHO 3aBellylolnM 1aGopaTopHeit N01YIPoOBOIHHKOB H KpacuTeaeit B Mueturyre
opranuyeckoit xumun Axazemuny Hayk. Hccneposawua ero otHocatess K oGJacTh
apOMaTHUYECKHX COeJHHEHHH, B 0COOEHHOCTH NOJYNPOAYKTOB H Kpacureneil. Ox
OHI 113 OCHOBATENEll aHHJHHOKPACOUHOI NPOMBILIIEHHOCTH, BHEC PAJ YCOBepLUCH-
CTBOBaliiil B TEXHOJOIHIO NPOH3BOJCTBA KpacuTeJei.

? Hean Huroagesuw Hazapos (1906—1957). Ilo oxonuanun Mockoackoit
ceqberoxosaicTRennoi akatemun iy, K. A, Tumupsizesa et necienosanus p jaGo-
patopuir A. E. @asopcxoro B MHeTHTYTe oprasnueckoil Xummd AKageMuu Hayk.
C 1946 r. — npodeccop Hnernryta TonKOi XHMHueckoil Texwodorin. Bamueinne
HCCIENOBAHNA HOCBALLEHEl XHMHH dUeTHJeHA N ero NPOH3BOANBIX [BIIEII!ﬂﬂLLeTH."]E—
Ha). Ou ocylmecTBia CHHTE3B BHHMASTHAKAPOGHHONOB M APYrHX COoedmuenuii, ma ux
OCHOBE CHHTE3IIPOBaJ reTepolHKandeckne ketonsl. [loayumi nasectroe oGesGoai-
Baloulee cpecTBo — mnpoMenod. CHHTe3npoBan psif KapOHHOMOBBIX KJACeB.

3 Bawecaas Escenvesut Tuwgenro (1861—1941) paboran ¢ 1882 r. B nabopa-
topurt A. M. Byraeposa u Gua aekumonusm accwerentom JI H. Mengencena.
Hecnemosan npespatiienns afbfersjios, B 4aCTHOCTH HX Konjencaumio. B ganuueir-
LieM, B COBETCKHE rOJbl, YAEJASJ OCHOBHOE BHHMAaHHe-MPAKTHUECKH BaMuoii npob-
Jaeme — gobbiue JKHBHILL MOACOYKONH XBOMHBIX [JEpPeBbeB M M3yuad cpoiicTBa KaliM-
doan n ckunuiapos. bull ofHEM H3 AKTHBHLIX fLeaTeeit Pycchoro Qusuko-xumuue-
ckoro obutectBa, EMY npuHagnemuT Takxe 3acayra nepsoro Guorpada JI. M. Men-
nejeesa.
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naiM. B 1911 r. H. I, 3enencyui
BMECTE € TpPVADOH TepeIoBHIX
npoeccopoB HOKINYA YHHBEDPCH-
T€T, HPOTECTy® HAPOTHAB peaKup-
OHNBIX MeponpuaTtHit umapcroro
muuuctpa Kacco. H. H. 3easun-
ckufl nepeexaq B {lerep8ypr, rae
OpOAONKANR HCCAEICBAHNS B Ad-
Gopatopny  Muuncrepersa  du-
HAHCOB. B roAm Hepsoil MHDO-
pofl  BOMHBL OH  MONYYNJA  MH-
POBYIO u3Bectrnocts  u3obpere-
HHEM YIOALHOrG HpPOTHBOTAZR.

Bepuysmnce nocie pesonaio-
nun 8 Mockoscknit yunpepeurtes,
H. J. 3enuncksfi npoloamaa
apeppanibe neeaesosantg. foce-
ae OxTadpeckofl coMBaincTHye-
CKOH PeBOVIOHNH HAuaACH uay-

Huroaan Jmurpuesus Jerunckud Gonee BAGAOTBOP HEIH nepu'o';[ ero

{1861~1953} JegreakuocTn. B OEpYAeHny

SoabOG  I'PYILIE YUENHKOR OH

BPHEAA KTHBHOC YUACTIHC B CTPOUTRALCTRE CONNANICTHYCCRON XHMu-

vecKoit apoMpiessoctil, ocolbesno HedTanol H HedTeXHMHIECROI,

Cpeasu ero yuenusos caeayer nazsars C, C. Hamerxuua, A H. He-

cmesinoba, b, A. Kazaucworo, A. A, bananauna, K. A, Koueur:iona,

A. T1. Tepesrvesa (18911970}, H. W, llyiikuna {1898-—1968),

Beero H. JL 3eanicxuym Oblio0 ROITGTOBNACHC HECKOABKO AECATKOB
KpynuslX ncciaeiopateneil.

Hayunasn gesreapdocTh axazemnka H. [ 3eanncxoro mporo-
rpadHa. OR ORHHM U3 [ePBLIX OCYUICCTBHA CHHTE3L! HUAMBIAYAIb-
HbIX YRIeBoA0poaos nedreil. TepBunil cnuternueckult gadren, noay-
uepapfl ay B 1895 r., Oua 1,3-1umernanunxnorekcad. Oy cuntesnpo-
8aJ TAKNE UHKJOTNPOHAHOBHE, HIKAOOYTAHOBRIE, LIHKIONCHTANOBHE
H ADYFLE YrHeBOIODOIM, B TOM ¥lCHe ¢ CONPAKEHHBIMH ABORHLIMHA
CBA3AMI, @ TaKk:Ke OHUMKINYECKHE YrieRoi0poibl {caupansl). Bax-
sefintny uanpasaemnen peeaetosauuiy Ho [ Seanuckoro 6u130 p3-
yYenue KaralTHuccKIX npenpaiiennl yraesogopodos, Emy yaaiocs
walitn »GpoexThRELe KaTaanidatopk, obecheulipaniine n3éuparvesibe
HOCTh peakunit termaporenusannu. B wacrnocty, M. 4. 3eanHcuaf
NPUMEHST HAATHHY L Rakdaiufl, HaneceHdbie Ha aKTHRHPOBAHHLIRA
yroab, B 1934 r. H [ 3eannckuit cosmectno ¢ H. M. Hiyfdxnnem
OTKPLL, YYO apoMaTnueckye COCIHNEHHN MOTYT OHITh ROAYUeNDb
KaTanntiveckol AeruIporenn3anei napaduiobux YIACBOZOPOIOE.
3To nanpaBacHne § NadbHeliteM Gwao pasento B. A Kasancxuw,
A. @ Tlnars n ap. [lpu aerpaporcHnzauun BA3MWNX YIIEBOROPOIOB
OulAH poayuenst oaednum {1949). H. A, Seanucxomy takie Bpu-
HARNCKAT HOCASI0BANHE A0 XHMHU FCTEPOLHKAUNCCKIN cOeANHeRRT,
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Yuenuxom H. I, 3enanncxore 6ot Cepzeti Cemenosun Hanernun
(1876—1950). C nawana Texyulero croderns on padoran s sabopa-
vopug H. JL. 3emiucxoro u Bex npenciasatedsbekyio paboty. Hocne
yxoxa w3 yHMRepenrera B 1911 r. Oma npodeccopon Buownx iken-
CKHX KypcoB, npeolpaszosanums B 1918 r. Bo Bropo#t MockoBoxu#t
yHugepenuter {Ho3incy Pluerntyr roukoll xiiMuueckofl TeXHOAOIHH).
C 1934 r. C. €. Hawurxnn paboran zageiyomnM JdaGoparophrelt
Cocyaaperseunoro wuctkryra sedrn (FHHM), a B 1aapnehmer 66l
Anpextopoym HMucruTtyTa ropiouux ucxoftaenulx, [lepsoe nceiezosa-
Ega C. € Haverxuna 79 DOCBAILERD HITPOBANING NapadHOBLIX
yraesoaopoios. B aaasneiiiies oW Depemled K N3yueHMIo lpespa-
WENIHT aa3unisAeckny yracsozoposon. On Muoro padotan no Ha-
YUCHHIO COCTARA HEGTID 1T FOPIOYIIX TA3Z0B Pa3FUIHBIX MCLTOPOMX Xe-
H4#l, Bed wceaeioBadls 1Mo obeccepuBanuo Hedrefl. Hpyrie uecae-
aopanus C. C. Hawmersiia oTHOCATER K 1poHicMaM KartaidThde-
CKOTO OKHMCAUTENLHOTO KPCKHHTA H KaTa.IHTIHeCKOR apoMaTHaauun
napaduioBLIX VIACBOIOPOIOB, K CHHTE3AM Ha OCHGBe NudTAHOFO
chipba. EMy npusaiickar rakKe Necae1oBanlg BO IOAVICHHIO MOI0-
IHX CPEACTB, AVIINCTLIX BSIMECTR 11 CTHMYJATOPOR pocTa pacteHifl,
Buasnmn yuennkann H. [ 3emiucxore éean B A Kasanckuf! n
A A Banananu?

Cpean apyrax XnM1KoB, pafoTaBIunX B FOIL {1ePBLIX NATIIETOK,
6un Aaesceld Escenvesun Yuuubabun (1871--1945), C 1909 r. on
Opli apodreccopoM MOCKOBCKOIO BICUIGTD TEXHHYCCKOTO YUNANIRA,
C 1928 r, — axanevni. Hcecrezoranns A, E. Hpunbabnuna noced-
MeHBl A30TCOMEDKALLIM FeTeponikaaM, EMy Hpnoagaemnt chHres
NPOA3IBOARLIY TNPUANINE KOWACHCAUIed afdbACPINOB H KETOHOB C
ammuanoym, 0D TOAYIILT @ aMINONUPHANN 11 XENOAI delicTRney Ha
napuzu axnga wavpua, A E, YyuaaGatun ¢unreanposalt jekotopule
ANKANOIAN H BEeCTRA DACTITEALHOTO NPOHCNOA IR B CBA3N C
BOTPeCHOCTIMI XIMHUKG QapMANeBTHYCCKOl APOMIAILICHEOCTY,

K gncay Bafsefulx COBOTCKIX XHMINGB-ODIEHIKOR pnnajie-
Wyt Aaexcandp Epsunumeesndosuy Aplysos (1877—1967). Tlo
CKONYaNIn KaS&I-FCI(,OFO YIHIBCPOITETa QI Bnia acciucrentod s Flopo-
Anexcannpuiickoy NHCTHTYTO ¢EALCKOTO xoaafleTra (wwiue 3 HHoap-

U Bopuc Aackcoripaaun Kasgscnnd (1891—1868) no ovonsanm Modkouckorn
FUHECPENTET BT TAM e APeioTalaTeasckvio 1 nayaiyie paborys € 1835 r —
BpOGDEcral YNNBERs ITeTA I OINOUREMENHD 3IARETYIONNDT aadopatopuesd waTau-
aeckore enireds Mucraryta opranmnecxel  xpmim Axazewnn nnve CCCP,
C 1954 v anpewrop nnetntyta, 00 Bea eCag1oBanNg O KATATHTIIOCNHM Hpe-
BOAIHCUINN YRAEBOAODOACE, OCVIIECTRI  AROMATHIANN0 napahHl0BRY  ¥LIeno-
aopedor wa watamzarope H. L Jemiuckoro, B 1964 r. ateprt, aro napadane-
BHIE YEAEBOINROAM ¢ PIZBETRICTNBIMEG RENsMH Cnocofid NPeRpamatias B i
HHRANTeCKEE.

¥ Aacieed Aaercandpagut Basaudun {1898--1867) padotar n Movkoncion
ynngepentere n HineruTyvre opranmeckoll xumun Axajeminn uavy CCOP. Hueartene-
nocts A AL Bataninna nocesmenn OpraniueskoNy KaTamuzy, Kpyvuaus ero venes
x0# ORAO CORTANIE MYARTINACTION Teopinl KaTAAN3d, HOAYBIRHICH KCAOPIMOH-
TAALUBIE BOSTHODHICHIIH BA HPUMEPAX TRAPOTEHIAAURN H ACTHADGFCHIHHI yTae-
BOROPOLOR. DT4 TCOPUS B CBOLH OCHOBE COXPANILAA NANLINE H B NANMIC 8PN,

293



ckoit Hapoanoit Pecnybuanke).
B 1905 r. A. E. Ap6ysos 3alu-
THJ MArucTepekylo JAuccepTanuio,
B KOTOPO# GhlJa onucaHa OTKPbI-
Tasg HM peakuus acupos docdo-
PHCTOH KHCJOTH ¢ rajJoreHanki-
Jdamn ¢ oOpa3oBaHHEM aJKHJ-
(pocHHOBLIX KHCaoT (nmeperpyn-
nupoBka ApGysosa), H B cuae-
ayolteM roay craa npogecco-
pom. B 1911 r. nepewen B Ka-
3aHCKHH yHHBepcurer, rie yc-
MEUIHO TPOAOJNKAN HCoael10Ba-
uusi. Ilocne Oxrabpnekoil peso-
mounun A, E. ApGyzoB Bo riase
CO3/laHHON HM UIKOJL XHMHKOB
NPOAOJIKAJ HeeaeaoBanns B 006-
JIACTH CHHTE30B M NpeBpalleHHiH
tochopopranHyeckux coejHHe-
Anekeandp Epmununzeasdosuu Apéysos HHH, KOTOpHE moayuusin Gojb-
(1877—1967)  1I0e 3HAYeHHE B HAPOIHOM XO-
agiicree crpanel. C 1942 r. A, E.
Ap6y3oB — axanemuk. On posranasun Kasanckuit dunnan Axagemun
Hayk CCCP wu psan mayunsix yupexnenuii., A, E. ApGysoBy npunasn-
Jiexar BaxkHbie paboTbl MO HCTOPHH OTedecTBeHHON XuMmHH. B Ha-
crosiee Bpema AesateabHocth A. E. ApGysosa ycnewno npoaos#aer
ero celiH, akageMuk B. A. ApGy3os.

OnHUM H3 BIJIHBIX XHMHKOB-OPTaHHKOB, HCCJAENOBAHHA KOTOPLIX
noayyian ocoboe 3HayeHue nociae OKTAOPBLCKOH peBOJIOLHH, ObII
Baadustup Muxataosuy Poduonos (1878—1954). Ou nonyuun o6pa-
soBanue B [peagenckoi Beiciueil TexHuueckoil wxoje n B Mockos-
ckoM BuiciieMm TexHuueckoM yuuauute. C 1920 r. — npodeccop Moc-
KOBCKOTO XHMHKO-TeXHoJorHueckoro mHctutyta uMm. J. M. Menzne-
Jeesa, ¢ 1943 r. — akanemuxk.

Hesreavnocts B. M. Poanonosa Gbliia WHPOKOH H PasHOCTOPOH-
Heil. OH cHHTE3HPOBaJ MHOMXKECTBO COeJHHEeHHH, OTHOCALIHXCA K pas-
JHUYHBIM KJaccaM, — Kpacurened, ¢apMmalleBTHUECKHX Npenaparos,
OYUIHCTLIX BEHIECTB W T. A. Psin ero uccneaoBaHuii OTHOCHTCSH K 06J1a-
cru 6uoxumun. On paszpaGoras OAHH H3 METOMOB CHHTe3a B-aMHHO-
KHCJIOT, YCTAHOBHJ CTPYKTYPbl HECKOJbKHX aJKaJOHJ0B H BHTaMH-
HoB. B. M. Poanonos npuHsaa ydacTHe B CTPOHTENbCTBE COBETCKOH
aHHWJIMHOKP aCOYHOI MPOMBILIJIEHHOCTH.

B nepsuie gecatusnerua nocie OKTAGPHCKOH PEBOJIOLHH TIPOLOJ-
XKaJu CBOH HCCHAENOBaHHS NMPeACTaBHTENH MOCKOBCKOH (MapKOBHH-
KOBCKOI1) wwKoabl xumMukoB — H. §1. Ilembsinos !, H. M. Kumxknep 2

U H, H. Hempanos (1861—1938) ¢ 1886 r. mauan paGorate B [leTpoBckoit
cebCKOX03AfIcTBeNHOA akademun, rae ¢ 1894 r. u A0 Kovua xu3nH OwJa npodecco-
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u aAp. B 3TH XKe roabl cjaeiyer OTMETHTb HAy4YHYIO H€SiTEIbHOCTb
XHMHKOB, TOCBSATHBIINX CBOH HCCAENOBAHHS PAa3NHYHBIM CHEIHAMb-
HBIM 1IpoGJjieMaM opraHuvyeckod xuMuH. K HX yHCcay OTHOCHTCH
Anexcandp ITasaosuu Opexos (1881—1930). Xumnueckoe oGpa3so-
paHHe OH noayuua B Iuccene. B 1928 r. ctan 3aBenylolnm OTaesoM
ankanonnos Hayuno-uccnenosaresbckoro ¢papMauneBTHYECKOTO HH-
cruryra (HM®H). ITon ero pykosoxcrsoM OblIO TpPOBeIeHO CHC-
TeMaTHueckoe oOciaeaoBaHue ankanonacoaepxamei gaops CCCP.
Bono usyueno csoie 1500 pacrennii, suiaeneno csbime 100 anka-
JIOHZ0B H YCTaHOBJIEeHO X ¢uanonoruueckoe aeiictene. A. I1. Ope-
X0B pa3paboras NpoMLIJIeHHBIe METOAL! NMONYVUeHId pala aJKaJoH-
JLOB, MPHMeHsIomuXes B JeueOHOil npaxtuke. Yuennxkom A. IT. Ope-
xosa asagerca C. 10. IOnycos, paGoraloutnii B Tamkenre.

Haser Hoaueskrosuy lopoeur (1881—1939) ¢ 1925 r. Owia
npodeccopom XuMuko-trexHosorunueckoro uueruryra nm. I M. Men-
peneepa. C 1931 r. 6ul1 HayunsM pyKoBoaitTeaeMm Mucrntyra uexye-
CTBEHHOT0 BOJOKHA. B HawanabHBI NMepHoOx HAy4yHOIl JesTej]bHOCTH
I1. I1. opeirnn Bea HecaeLoBanns B 00J1acTH OPraHiYeCKOro CHH-
treza. C 1924 r. rnaBaniM nanpasneniiem ero pabor 6blna XHUMHSA
e 01036l OH H3yuas CTPYKTYPY HeANI0A0361 i 3(pHpoB menio-
JIO3bl B CBfI3H C NOTPEOHOCTAMH TIPOMBIIIEHHOCTH CHHTETHYECKHX
BOJIOKOH H HEMII0N03HO-0yMaKHOro npoH3BoACTBa.

B ofmactn xuMmumu Kpacureseil noJyyuan 3HaucHile HccJenoBa-
Hus npodeccopa XHMHKO-TeXHOJOrHYeckoro nHerutyra nm. J. M.
Menneneesa H. H. Bopoxkiosa (1881—1941). PaGotrsl 1o mMarHHii-
OpraHHUeCKOMY CHHTe3y HMeJH H3BecTHOCTH Tpodeccopa Capartos-
ckoro yunsepcurera B. B, Ueqnuuesa (1877—1947).

Kpynueiy esitesieM cpetnt yUeHbIX, KOTOPhIe 3aHIHMANNCh XIMHEi;
kpacuteneil, Gb1 noueTHuit akaxemuk Muxaua Asexcandposud
Havunckuid (1856—1941). Oxonuns BepanHckylo BeICIIYIO TeXHHYE-
ckyio wroay (1882), on paGoran accucrentom v K. JInGepmana, a
3aTeM B npoMbliuiiennoeri Pocenn u Cepmaunu. B 1914 r. on 6b1
uurepuuposan B [epmanun, a B 1916 r. 6exxan B Poccmio, rae cran
paboTaTh B aHWJIHHOKPACOYHOH NMPOMBILIJIEHHOCTH H BeCTH npernojaa-
BaTeabekyio padoty. C 1925 r, 6611 HayuneiM pykoBoantesem HHern-
TyTa NONYNPOAYKTOB M Kpacureneit B Mockse u paspaboran psan
TeXHOJOTHYeCKHX CXeM TNPOM3BOACTBA aJH3aPHHOBLIX KpacHTeJeil.

poM. TlepBeie ero mceaenoBanus MOCBSIUIEHB HHTPOBAHNIO STIIEHOBHIX VIJIEBO10-
poaos. B nanumefimeM on H3yuaJq H3OMEPH3ANHIO AJHUHKIHYECKHX YIVIEBOIOPOAOB,
MOJYUHJ DAL MPOH3BOJAHEIX TpHMeTHJeHa, B coBeTckne rojasl yieis riapioe BHi-
Manne npoﬁﬂc.\iau al"POHO.\tITl!EI’_‘KDﬁ XHMHH.

2 H. M. Kuwnep (1863—1935) ¢ 1901 r. — npodeccop TOMCKOTO noantexiu-
YeCcKOro MHCTHTYTA, a Mocae BHHYMKIennoro vxoaa otrryaa (1906) 6wa npodecco-
pom Hapoanoro ynusepcntera HM. Ulananckoro p Mockse. C 1934 r. — navunwil
pykosoaurtent Heenenopatenwckoro unerntyta Annartpecta. PaGortan B oGaactn
XHMHH YIJIeBOJODONOB, MOJAYYHA B3 GeH3oJa MeTHJILHKIONEHTAH, H3YYaa H3I0OMe[H-
34LHKI0 H aPOMATHIANHIO ATHIHKIHYECKHX YIJIEBOAOPOLOB, NPEBPALIEIIH A30THCTLIX
coexnnennii u T. 1. EMy npunannexar Takme METONBl TOJYUeHIH PAIAHUHEIX Kpa-
CHTENeil B NpoH3BOACTEE.
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B 1911 r. paspaboran MeTOA CYCHEH3HOHHOTO KpalleHHs, MOJYUIIB-
WHH NpakTHYECKOE 3HAYEHHE.

Crnenyer oTMETHTb TaKKe KpynHble sacayru B. A. Mamauasckoro
(1885—1970) B cTaHoBAEHHH H PA3BHTHH COBETCKOH aHHIOKpacou-
HOH MPOMBILIJIEHHOCTH.

BuaubiM GH3HKOXHMHKOM B roibl BOCCTAHOBHTEJABHOTO TiepHOAA
6w Hukorate Anrexcandposuy llluaos (1872—1930). ITo oxkonuaunu
MockoBcKoro yHHBepcHTeTa BeJ TaM Ke ucejenosanus, a ¢ 1901—
1903 rr. paGoran B nabopatopun B. OctBaabra B Jleiinmuure nox
pykoeoxcreom T. JI. Jliotepa (1868—1945). 3mech oH mnoayyua
3KCIePHMEHTAAbHBII  MaTepHas JJs MaricTepckoi juccepramni
«O conpsiKeHHBLIX peakuusx oxuciaeHusa» (1905). B naabueiimewm
H. A, Illunos 6bl1 npodeccopom MOCKOBCKOTO BLICIICTO TexHiue-
ckoro yumanma H Kommepueckoro wuHerumtyta (Hpige Hucturyr
napomrnoro xoasaiicrsa uMm. . B. Ilnexanosa). B roawt Coserckoit
BJACTH OH BMECTE € COTPYAHHKaMH BBITOJAHAA KpynHbie paGoThl mo
ancopbunu, AMHAMHUYECKOH AaKTHBHOCTH COPOGEHTOB 1 MO Teopuu
cop6unu. H. A. llInnoB ocHoBaJ KPYNHYIO WKOAY (PHU3HKOXUMHKOB M
Heopranukos (M. M. Hy6uunu, b. B. Hekpacos, K. B. Uwmyros,
K. B. Acraxos, H: M. Pouxuna n ap.). OaHuM H3 BHAHeHUTHX
(HH3NKOXHMHKOB 3TOro mnepuoxa Ouln TakmKe Jes Baadumuposuu
ITucapaesckuti (1874—1938). C 1904 r. — npodeccop IOpresckoro
(Tapryckoro) yHusepcurtera, 3ateM [KHEBCKOro MONHTEXHIYECKOrO
HHCTHTYTA, OTKyzxa ywea B 1911 r., nporectys nporis peakuHOHHBIX
MeponpusaTHit napckoro npasureabcrsa. C 1913 r. cran npodeccopon
Huenponerposckoro (roraa ExkarepmHOCJaBCKOro) TOPHOTO IHHCTH-
TyTa H YHUBEpcHTeTa.

. B. INucapkeBcknit moay4ina H3BeCTHOCTL CBOHMH HCCJEJ0Ba-
HUAMH 1 B 00JacTH 3aekTpouHoi xumui. C 1914 r. on Hayyaa XuMH-
YecKle npeBpalleHns ¢ TOYKH 3PeHHS NpeacrabiaeHiil 00 3J1eKTPoH-
HOH CTPYKTYpE aTOMOB Il BbICKA3aJ pal MoJoxeHnis 00 3JeKTPOHHOM
MexaHH3Me OKHCAHTEJbHO-BOCCTAHOBHTEIbHBIX nponeccos. [Tonyuniaa
H3BECTHOCTb TAKMKE ero TeOpPHsI TeTepOoreHHOro KaTanausa.

Boabuyio podab B pasBUTHH MCCAENOBAHUI 1O GHOXHMHI Hrpas
Aaerced Hurxoaaesuy Bax (1857—1946). PeBomionnonep-#apono-
BoJel, OH Obl1 nckatodew n3 Knesckoro yumnsepcurera n B 1885 r.
sMmurpuposaa B llIBeiiuaputo, rie n Besa ucc/ieroBanus B HebOBILON,
yCTpoeHHoit uM aabopatopuu. Bepuynacs na poanny B 1917 r. u B
caenayioueM roay oprannsosan LlenTpaabHylo xumudeckyio jgabopa-
topuio BCHX, Bckope npeoGpasoBannyio B PUIHKO-XIMHYECKHI
uHcetHtyT uMenu JI. S Kapnosa (1879—1921). A. H. Bax &b
JIHPEKTOPOM 3TOr0 MHCTHTYTA 70 Havaja Boiinbl. Hayuusie paGorh
A. H. Baxa nocBsiuensl npolueccaM MejjeHHoro okucaenns. Mayuaa
(1885) npouecc acCHMHJIAUHH YIJEKHCAOTO raza pacTeHHAMI, OH
obbsicun obpasoBanne caxapa Kak pesyabTaT CONPAKEHHON oKic-
JIHT@NLHO-BOCCTAHOBHTENBLHON peakilid 3a cueT 3JeMEeHTOB BOIBI.
OxucjaeHre BellecTB KucaopoaoM, corsacHo A. H. Baxy, cesizaHo ¢
npHCcoeAHHEHHEM K OKHCJAfieMORl MOJIeKy/e JABYX aTOMOB KHCJOpOIa
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¢ 00pazosanueM  11epoKCcHIOB,
COMARA X 601 bIHM OKICAH-
T TEARMBIM HOTEHIHEN0M, HeM MO-’
JEeRYAAPULI KHCIOpOA, 2Ta Teo-
pHe, 1I3BECTHAN HOR HazpanueM
«reoprin Baxa-—3urepa»', onpo-
BEPI1a TOONHIO MELICHHOTD OKUC-
qaennsi . Bawr-Fopda, koropsi
ODLSICHAT IPOUSCE AHCCoManHeR
kucaopoza, A, H. Baxy npunan-
Aewar  TAKKE  HCUAeA0BaHNH
{eelitoTiuennne B Mockse) dep-
MEHTATUBHMX  (BU3NCIOTHYECKIEY
npoyeccos, A. H. Bax usgecren
TAKAe RAK KPyRHEmui obuect
BeHHEIT AeaTe ik,

B passutnn dotoxuMnn kpyn-
HBle necderoBalasg 6L Bune-
Hews A. H. Tepennnuim {1896~

1967) — npodeccopom Jlewuu- Anercelt Huxorgeaun Bax
FPANcLOTo YHUDEDCHTETa I aKa- : {1857 ~1946)
BeMIlHOM,

Qv 03 BICIHBIX YUCHBIX  OPrauniaTopoB  COUNANUCTIYeCKOH
XHMIbecKok npoMeinaeHnocty 6ui 3. B, Bpuuxe (18871953}, Emy
APHIATASMAT HCCACAOBAIHA DO XHMHI H Texirojorikd (ocdopanix
vacGpernd 1 pepepaborke npupoarnpix cotelt. Od ofuE uz oprani-
satopos liucturyra npuxkaagnol munepasorsn u Mucraryra yno6-
penii 2,

Boawuine zaenyrs B cosgannn s CCCP npoMuiiaen HoCTH ONTH-
qeckoro crexnaa npusaziexar H. B. Fpefeduiikony {(1887—1953).
B 1933 r. o# ociosas aboparoplito CHIKATOR, PEOPrail H3IOBAHHYIO
s 1948 r. 8 Mucruryr cumuxaros. 1. B. PpeBeniiukosy npuranie-
AT METOAR TexHoMorudeckofl ofpadoTry CTex/Ja, B YaCcTHOCTH ero
noanposadnsg (nacra 'OH}. B Mockorcrow yuusepcurere mnpore-
Kaja ReATeNRHOCTR BHIAHOrO ¢uankoxuvnxa A, B. Pakorcxoro
(1879—1941) — onnore g3 ocKoparetedl Muctiiryra guernig XiMus
yecknx peakrisos, Qusnwoxnmuk A M. Pabunosuy (1893-—1642),
paborasimui B DuauKO-XitMuteckoM uHCTHTYTe uy. JI. 5. Kapnoga,
HOAYUET [13BECTHOCTL CBOHMIE TPYAAMIl 00 YCTOAYMBOCTH KOJIOHA-
e cicreM, TTpodgeccep XuMuxo TeXHOIOTIYECKOFO HECTHTYTA UM,
A 11, Menneneena H. {1, [Teckos {1880—1940) — srIsnifi yaenids
B 0023CTH KOXAOHAHOH XHMII, OCHOBATE L yUeHnR 06 arperaTHBrHON
YCToft4IIBOCTH KOMACHAHBX pacraopo. Tlpodeccop MockeBokoro

YA Sneaep {(1884--1930) -~ HeMenklll SOTANNK, peIBNmmHi meperllciyio

Teopio ngutlh ognospemenno ¢ Al M. Baxow.

2 Hnerneyr vaodpesni {xame HMucriryr yvabGpenut u sncextodynvsinion)
Gty ocuoBsH B 1919 r. Ero nepass gupesropor e simepisior HBL Gasolinos
{1870—1525}.

2 Fanaz Ne 4541 ity
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vimmsepeutera A, B. ©pocer {(1906—1052) B ccoBensoctu ¢ras nisec-
FCI BCCACROBEHIRMI O yepepacnpeleieHHio BOJROpOLa B YIJIERORO-
POA2N B CBA3N ¢ M3YYGHICM MEXZHU3MA KaTAJNHTHYECKOrO Kpekuura
i gp. A, B. Oymauncwuit {1880—1968) — npodeccop Boponexcexoro
CeNbCKOX03A|CTBEHHOrD HHCTHTYTA, OH BRIGOJABILY KPYITHBIE NCCAER0-
BARIA [0 KOAJONJHOR XHMHH,

Tipuseneunuft xparxuft 0630p ResTeABHOCTH NAuBONCE BIAHLIX
COBETCKIIY XEMIKOB, HCCACHOBAHEA KOTOPHX NOAYUHAH pa3suTie B
APeABOCHHBIT [IRPHON, TOKA3HBAECT, ¥TO B cTpane OHuuan yucusle, Cno
coblisle  peliaTh axkTyaJpHble BOHIPOCH!, BOINHKaBUILE B UEPBHI
NEPHOL COUHATUCTHYCCKOTO cTponTeabersa, Clenyer, 0AHAKO, OTMe-
THTL, YTO Ad5t Takofl orpomucdt crpans, kax CCCP, artux cua yye-
HBIX-XIIMBEOR OLLIO RafeKe [MEXOCTaTOMIO, ocofeino B YCIOBIAX
peAMI3ALUN TPAHATIOAUBIX TJIAHOB COHHAMAHCTHYCCKOFO CTPONTEAb:
CTBA M 3ajad XHMH3AUHE HAPOEBOTo x03HCTRA,

B cea3n ¢ stum B 1929 r. KoMMyHHCTHECCKEN NADPTHS [OCTaBIL1A
Aafavy IMATHTEALIIOND PACHHIPERHS INOAFOTOBKI KBRaJAHGUEIHPOBAH-
HBiX KAaapoB AAS  ofccredeNHs CTPOHTeNLcTBa ¥ sddexrnnHoht
paGoTe KPYNHCHIMINX XUMIYECKHX KOMOHHATOR TO MJIaHAM TEPBLIX
naTnaerox. B 1926—1930 rr. 6b1a ocywecTsnena pedopMa srCLIRTD
obpaszoBanist, DLI0 OPranu3oBaHO HECKOABKO KPYNHBIX TEXHOAOTH-
YeCKUX yucHUMX 3aBejcHuf, B TOM YHCAE AR NORFOTORKH UHMKe-
BepoB-XuMHKOB, OTHOBPCeMEHHO Dhiia yTBepiKiacla acnHpaurypa B
AxafcMun HayK, BEIOMCTREHHLIX HOCIENOBATENLCKHX YUPCHKACHESX 1
8 yauBepcureras. Pedopma ssicwero ofipazosauus gana Goratble
0N, Yae neper sawatom OTeyecTBEHHON BOMHBL UHCIEHHOCTH
CREHIANSICTOB-XUMBKOB (NPOHIBOACTRRHIIKGRE ¥ HCChAencsarerdci)
pesxo sospacia, B roaw OteuecTBedHON BoHHM XMMHHecKas Apo-
MbIILIEHIOCTE CTPARE YCOCHING CHpPABHIAChH ¢ TPyOHedluMu sala-
yaMil oficcnedenns CoBerckofi ApMHE B HapoLHOTO X03n#cTRa Heoh-
XOMHMEIME xUMHKaTaMI. [1ocae OROIYAIIHS BOAKE B PA3BUTIE XAMAR
B Hawef cTpaue Havasach HOBAA 310Xa, XaPAKTEPHIYIOIARCH NCK-
Ae Beero pacuipperncM pPOHTA HAYYEHRIX LCCACROBAIMA, BLepospac-
TAOWMNM PA3MAXOM HAYHHLIX TOHCKOB B Hanfoace akTyanbunix ins
HapOAHOTO Xo3filcTBa CTpaBbt OGMacTAX HayxkH, ITO paclippeie
HayynelX 1ccaelOBalnil Npoxoauio Ha doune OnICTPOroc pasBuTHA
COHNAIHCTHYCCKOR HHIVCTDPEN, B OCOBEHIOCTH XUMBUSCKON [IPOMBILI-
ACHUOCTH MUNCPARLHEIX KUCAOT, coiclt u yrobpenuft n apoMsiunien-
HOCTII Pa3NoBpasHLIX CHHTETHYECKAX MATEDHANOB, :

AEATENBHOCTh BMAHERIUMY XMMHHOB CCCP
& NOCNEBOEHNLIE FOALY

Paasrnrie xuviit 8 CCCP 3 foches0CHABe PO BEBO3IMOKAO
HPCACTARUTH B HCTOPHYECKOM ACHEKTE B BINE KPATKOTO OUYepKa.
B rnecnenoBannax no XUMUU B $TOT NEPAGK OPUHAIH yU3CTHE COTHH
BHIRHBIX V4EHLIX I ThICAYH PAACEHEIX Heckenomartenel, Mx nesrenn-
HOCTb O3M@MEHOBAAACE MEOIHMYH OTKDHITHAMA B 0OA4CTH HEOpraki-
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yeckof, OPraHAYecKOl, DHIRNECKOR XHMHUH, 8 Tagme XHMIH BLICOKO-
NONUMepoB, GHOOPranyvYeckol, paAMAHHOHMOR N CBEPXNHOTHIX
BeHICCTB,

[Tocse okoruanus OrevecTBEHROA BOAHLL B ¢1pane GBI CO3RANDLI
HOBble KpYRhbie XEMpYecKde HAYYBLe UEHTDH no raaBHeilniuM sa-
npaBAendaM uecnenopanni: Mueriryr gusudeckol xumny, Mucrutyr
snesmedToOopraunveckuy coeaudenuil, Huacruryr fio0prariyecKoit
XUMHG 1 AD. DuicTpoe passuTHe NMONYHEHIAE HCCReROBAHHS RO XHMIIM
B HHCTHTYTAX PecnyGNuKauCKuX akaaeMull Hayk B reuenue nochel-
HHX REeCAT#HAeTH YCHeNo NpoAOKaJCh tccrenoBanma 8 Muern-
TyTe xumuueckoit gusukn Axagemun xayx CCCP nox pyKoOBOACTBOM
H. H. Cewmcnona, B. H. Kougpatbesa, B, B. Boenoacoro (1917
1967}, 1. M. Dmanysaa u zp. Beian caenann pamupe oTKpuITHS §
BOAYHCHE HOBHE 3KCHEPHMCHTAABHEE RALHLIC, OCBOIIAICHLIEE MeXa-
HIEIM 3JCMEHTADHMY H DBAHKATLHLIX NPOHCCEoB, B CBAZI ¢ Aajdb
HellMM  PA3IBUTICM TEOPHM Pa3BETBACHILIN HCHHLIX HPOHCCCOS,
B Hucernryre dusHuockoH XuMmun, opranisopainom s 1945 r. ua
Gaze KonouAoa CKTPOXHMUNCCKOIO  HUECTHIVTA  (PYKOBOZILT A0
1958 r. A FL @pymki, a satew B, W Cungwn), npononkannch
HCCJACXOBANKHA 110 BJACKTPOXUMII, aAcopbuny u xpomarorpadnil,
d}HBI’IKDXHMHI] RHCHEPCHHX CHCTEM, CTPOCHING TBePAMN T B APYTHM
npobiaeMan.

B 1958 r. Ouis ocrosan MHcTRTYT 3aeKTPpOXuMin AKazeMun nayx
CCCP. Ocnosateasb HucTHTYT2 ~ Adcxcanip Haymosiu Opymxus
(1895—1978). Paborot A H, ®pyMKiuina 8 ocuopioM noceaiies
TTOBEPXHOCTHRM ABACHHAM |1 3eKtpoxXnMud. On paasus HccieROBa-
Hi®  ABOHHOFO  SNCKTPHUECRGTO
CAOR HA 'PaEKLe MEeTAAT—PACTBOD
3 B CBA3N C 3THM HAYHad ancopl-
0 HOHOB, 110Ka3a8, YTO 3IeKTPH-
YCCKOR 110J1e OKa3biBaeT BANHRNNE
na aicopGimio, B 30-x rr. yuenni
Hepelies K HIYHCHHIO KHHETHKH
WEKTPOXHMHUUECKHX  TPOHECCos,
8plBEA PAA 33KoHOMepHOCTeH, 06%-
SICHAICHLEY H3MEHeHHE SNEKTPOI-
HOrO HOTeHUHANRA OT ABOHHOFC
IEKTPHUYLCKOrS CAGH H NPHPOIN
HOHOB 54eNTpeAHTa. PeayasTaTsl
THX HCCACHZOBAHHA Hawmnmu npu-
MEHEHHE B pasaiuHbix obiactax
HAPOAHOre Xo3AHCTRA, 0CcobelHo B
NPOMBIIARHIOCTH UCTOUHHKOB TO-
Kd, ¥ JeTAK B OCHOBY PRAA COBpe-
MeHgbsX MeTOX0B anannsa, B Koa-
JOHIOINCKTPOXHMHSECKOM HHCTH-
TYTe Belli HCCASNOBAHNE H ADYTIe Asexcandp Haymoaun dpyssun
BIIHGIE SRCKTPOXHMHKI BO ThaBe (1895— 1578)
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¢ B. A. Kneraxopexsm: H. A Haraprmes (1884—19568), . B. Axnwmon
(1901—1953). 3mecs e mpojosxann paloTy B 006JacTl TeOpHH
KATamAH3a 1l KHHETIIKI FETePOreHHBX NPOIeccos noid PYKOBOACTBOM
C. 3. Porunckore (1960—1968}, Cnenyer ormerNTs TaxMe licche-
JIOBaHIS 1O TEoPNN aacopfuin, CTPYKTYPe NOBERpXNOCTHMX CA0€B 1
no xpoyarorpaduy, pykosoanysie M. M. Iyénannsin o K. B, Uwmy:
ToBWM. Doabmioe Hayunoe 1 npaxTHUeCKOe 3NaHeHNe 1OJyHIAR
TPYAL B OBACTD ZNCNEPCHEIX CHCTEM 1) NOBCDXNOCTHHIX A8ACHNS
nox pyxoroacteon [T A, Pefuniepa.

fierp Aaercandpoany Pedundep (1893—1972) ¢ 1929, 6o npo-
deccopom MOCKOBCKOre nelarcryueckoro urcriryra um, K. JluG-
Knexrta 1 ojnespeventa ¢ 1934 r. Ben ncegeaosanns s Konaonno-
3AEKTPOXHMHICCKOM WHoTNTYTEe Axazemim nayk CCCP. C 1942 r
3apeosaa kadelpoll KoAJIONIHON xXuMuil MockopCcHero ynnsep-
cutera. OcHOBHIM HanpasicHneM pator 11, A, PebBunacpa Gwoiaa
XUNMHA ANCAEPCHHIX €NHCTeM 11 NIOBePXHOCTHHIX #BieHuil. Byecrte ¢
Goaswiol rpynRQit COTPpYANNKOB OM Hay4an BAIAHHE a1copbuloH-
HBIX CA0SH Ha CBOMCTRA JANCDEPCHBIX MATEPHANOB, FBJACHIS CMadi-
Balns, a TaKKe cTpyxTypootpasosanna. Il A, PeGnnzepy apauak-
JEKHT OTKPHITHE »derTa NOHINKERNS NIPOYHACTH TREPIMX Ted HoA
sauanuem cpean (spipext Pebnniepa) u pazpalorka teopnn storo
aaacmas. Owo paneio ceBe mpnvenenne npy nuTercIHpnRaRNN pas-
JNUNBIX TCXHOAOTIYECKIX HPOHECCos — ANCHEpPruposans, Sypeuns
TBEDALLX 1OPOH, o8paGoTky MeTaAnos pesanueMm W T 4. O0wmnpubtil
KOMNAEK: HOCACROBANNA BCeX 3TNX ABACHI NOAYYnA. HazBaHue
«PHANKO-XHMIYCCKOH MeXaHNIKU».

K uaseny snausx duankoxu-
MHKOB npunaiieman fxog Ki-
sosity Cotprun {1894—1974).
C 1925 r. -~ npodeccop fsanos-
CKOTrC ROJHTEXHHYECKOro 1HCTiI-
tyra. B 19311952 rr. Buw1 3a-
BEAYIOMAM  OTIARIOM  CTPOEHHHA
BeIECTRA B PUIMKO-XHMIILECKOM
nucrnryte na. JI. A, Kapnosa u
oriospemenno npogeccopon Mu-
CTNTYTa TOHKOH X1UMIUecKodl Tex-
goaorun. My spinosdens sioro-
HHCJAeNne  NCCTIeA0BAHNS N0
TEPMOAHHAMHKE # KUHETIHE pe-
akup#t B pacrsopax. Taasuwmw
HATIPABACHIEM €10 ALATEILHOCTH
Gul10 A3y4eHne ¢TpoeuNa Mode-
KY.T B IPNPOAE XIMBUECKOT CBsl-
an, Byecre ¢ paioy coTpyAHIKOB
I, K. Coipxun BRINOIHMS B 3TOM

flerp Anexcandpoguy Pebungep  WANPEBRICHHH pfiGOTi:I ¢ npH-
(7898—1972y  MeHeHHeM NOBeiilHX ¢nocehos
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aHaniza — MET0/Ja MEeYeHbIX aTOMOB, H3YYeHHe AHMOJLHBIX MOMEH-
TOB H Ip.

M3 npyrux BuaHbIX (PH3HKOXHMHKOB caenyet Hassath . H. JKy-
koBa (1880—1949), usBecTHOro HCCJAeAOBAHHAMH 110 KOJJOWIHOH
XHMHH, B OCOOEHHOCTH B 00JACTH 3JICKTDOKHHETHYECKHX sABJeHHH.
A. ®. Kanycrnucknii (1906—1965) 6bi1 npodeccopom B Mockse,
FopbkoMm 1 Kazauu, pykoBoausn HayuHbIMI. paGoramn B objacti
MeTaMypriudecKix NpoleccoB, a TakKe TepMOJHHAMHKH, SHEpruu
KpHcTadIndeckoil pewetknn u gpyrux npobaem. A. H. Bpoacknil,
anpexrop Hucrnryra ¢uaznueckoit xumun Axagemun nayk YCCP,
BBIMOJHHI KPYIHBIC HCCACLOBAHNS 110 H30TOMHLIM OOMEHHBIM peak-
ILHAM 1 H3YYCHIO H30TONHOTO COCTAaBa NPHPOAHBIX BOJL.

HayuynbIM [1eHTPOM N0 H3YYEHHIO HEOPraHHYeCKol XHMHN ocTaeTes
HMucruryr obuteit n Heoprannueckoit xumun um. H. C. Kypnarosa.
[ToMiMO TpaaHIHOHHBIX HCCAeAOBaHHIl MO  (QHIHKO-XHMHUECKOMY
aHa/insy, COJeBLIM PaBHOBECHAM H KOMIJICKCHBIM COCIHHEHHSIM,
31ech B MOCJHEBOEHHBIE TOAB Hayajau paboThl MO XHMHH OTICAbHLIX
3J1eMEeHTOB, a TaKkKe pasHooOpasnbiX coefnHeHd. XHMHIO KOMIIeKe-
HBIX COeANHEHHII pa3pabarbiBajiil HCCJAEL0BATENH IO PYKOBOACTBOM
aupexropa uscruryra (1941 r.) Hasu Hasvuua Yepuaesa (1893—
1966). Yuennk JI. A. UyraeBa, on paGoran mnocine OKraOpbCKOi
PEeBOJIIOIIY B HHCTHTYTC 10 H3YYEHHIO NJIATHHBI H APYrux 6Jaropoi-
Hbix Mmeraaaos. C 1934 r. Owbi 3aseayiomum orienom Huerutyra
obuteii n Heopranmueckoil xumuy. Eute B 1926 r. npn ananuze KoMmr-
JIEKCOB JIBYXBA/JEHTHON IJIATHHLI OTKPBLII SIBJCHHC TPAHCBINAHHS,
oObsicHHBIICEe PEaKIIHOHHYIO cOCOGHOCTL 3aMECTHTE/ell BO BHYTPEH-
Hell chepe kommaexcos. M. M. UepusieB i1 ero corpy1HuKy NOJYyYHaH
pasniuHBle KOMIJIEKCHblE COeNHIeHHs TUIaTHHLL i IIJaTHHOBLIX Me-
TAJ70B,

Kpynusie 3acayrn B paspaborke ¢u3uxo-XiuMH4yeckoro aHaniusa,
a TaxiKe B iccaeq0BalngX M0 paanoxumun npunaaexar A. B. Hu-
koaaeBy (Cubupckoe oraenenne Axagemun nayk CCCP). M. B. Ta-
HaHaeB H3BeCTEH CBOHMH TpPYlaMi N0 HEOpraHudyeckoii XHMHH,
ocobenno xumun ¢propuros n peppounannios. I1podeccopy Mockos-
ckoro yHusepcurera A. B. Hosoceaosoit npunaanexar paGorol no
XHMuy coeannenuit Gepuaans. CrpoeHie KOMIVIEKCHBIX COeXHHCHHIT
usyuasn npogeccop JIeHNHrpaaCKOro TEXHOJIOTHYECKOTO HHCTHTYTA
A. A, 'pundepr (1898—1966).

B pazsutnn aHanutHyeckoi xuMmuu GojblIMe 3acayry npuHamie-
war Aaexcandpy [asaosuuy Buwnozpadosy (1895—1975) — yue-
HuKy u 6mkaimemy corpyaunky B. M. Bepuaackoro. OcnosHble
neeaenopanua A, I1. Bunorpanosa nocsauieHn OHoxuMuy i Guoreo-
XHMI, B YaCTHOCTH H3YUCHUIO pacnpeje’leHis 3JeMeHTOR B 3eMHOIl
Kope. B pasButun coBpeMeHHOIl aHAJHTHUECKON XHMHII MHOPO cie-
aado M. I1. Anumapunupiv, B obnacte $u3ukoxiMiui pactsopop H
xpomarorpapun caeayer ormerutt uceaciosanun b I Hukouan-
ckoro. Bouabmoe suavenne umcior patornt C. . Boaspxosnua n
H. M. JKasopouxona (anpextopa HMuctutyra obuieii n neoprauu-
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veckoit xumuu um. H. C. Kypna-
KOBa).

B nocaesoennsie roast B Hamei
CTpaHe IOJYYHJIH GBEICTPOE pa3BH-
THE HCCJIeJOBAHHS M0 CHHTE3Y Bhl-
COKOMNOJHMEPHBIX COeIHHEHHH H
H3VUEHHIO MeXaHH3Ma TNOJHMepi-
3aiuu, OHHM H3 BHAHBIX YUeHLIX
B 3T0il 00nactn 6wt Cepeedd Cep-
eeesut Medeedes (1891—1970).
Ero nayunas j1esTesbHOCTb IpOTe-
Kana B PH3HKO-XHMHYECKOM HHCTH-
tyre um. JI. §I. Kapnosa. On BbI-
ABHHYJI TEOPHIO MOJHMEpH3aliH Ha
OCHOBE KHHETHKH LEITHLIX IpOIec-
COB € yyacTHeMm cBoOOJAHBIX panH-
kanos, C.C.Mensenes nayuana Tak-
e MEXAHH3M 3MYJIbCHOHHO TOJH-
MepH3alHH M BJAHAHUA paaualliiil

Anexcandp Huroaaesun Hecweanos Ha XOA mNoJanMepusanus, Baaew-
(p. 1899) qun Aaexceesun Kapeun (1907—
1969) takxe paGoran B Puanko-
xnmuyeckom nictiryre usm. JI. §I. Kapnosa, a B nocaesoeHHble roabl
BO3rIaBNI Kaelapy BLICOKONOJUMEpHBIX coepunueHuii MockoBckoro
yunsepeurera. [Tepseie ero paboTel nocssilenbl KOMTOIAHON XHMHH,
HO B IOCJeBOCHHBLIE IOJALI OH LEAHKOM Nepeues K HecaeloBaHHaM
N0 XHMHI BBEICOKOTOJMHUMEpPHLIX MaTepHanaos. Boabuloe snavenue pas
pazBHTHA 3Toi o0aacti noayunan padorst B, A. Kapruna no nayue-
HIIO CTPYKTYPHO-MeXaHHUYeCKHX CBOICTB BoicOKonoaumepos. Ero
TPVIABI MPUBEJIN K PeIICHHIO Pfa TeXHOJOrHUeCKHX NpodJieM Nnpous-
BOJCTBA ITACTHYECKHX MAcCC, Kay4YYKOB H HCKYCCTBEHHBIX BOJIOKOH.
O1l ocHOBaJ COBETCKYIO WKOJAY (PH3HKOXHMHKOB-IIOJHUMEPLIHKOB.

[Tpakruyeckoe snavenne umenan Hccaenosannss C. H. Ymakosa
(1893—1964) — xumuka-oprannka o TexHougora, palorasuiero B
Pa3IHUYHBIX HAY4YHLIX yupemaednnax. OH cHHTe3MpOBaa M Iepenad
B NPOH3BOICTBO HECKOJBLKO NPaKTHYECKH IEHHBIX BbICOKONOJIHMEP-
HBIX coeAMHEeHH, XHMHH BLICOKOMOJHMEPHBIX COCAHHEHHUIT ITOCBSITHIIH
cson uccaenosauns K. A. Auapuanos, B. B. Kopwax u xp.

B oGaactu GnoopraHmyeckoil XHMHH BamHble padoTbl ObIIH BbI-
noanensl Muxauron Muxatirosuwes Hlemsaxunorn (1908—1970). On
okonuus Mockosekiuit yuupepenrer (1930) u Bea nccaenoBaHHA 10
opranvvyeckoii n OHoJOrM4YeCKOH XHUMHM, a TakKike npenojiasan B
HucTturyte ToHKOIT XxuMiuueckoii Texuonoruu. Ilocne n36panns B Axka-
aemuo Hayk CCCP on nepewen B Mucruryr opranndeckoil XuMHH
(1958), a yepes HecKoAbKO JeT ocHoBaa MHCTHTYT GHOOpraHHYecKoi
XUMIH.

Ocuosubie nceaenosauuss M. M. IllemsknHa NOCBSILIEHB XHMHH
NPUPOAHBIX 1 (DI3NOJIOMHYECKH AKTHBHBIX BElLLeCTB, 0COO@HHO XHMHII
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aHTHGHOTHKOB M BHTavpnos. llwm
Ol paszpaboTanbl CHUTe3L X.J10-
pampennkoa, JEBOMMILCTHINA,
xaopmuuernia 1o ap. M. M. [1lo-
maxkun cosmectno ¢ 10, A, Opunu-
HHKOBLIM H3Yy4a/l MeXauusm psijia
OHOXHMHYECKHX npoltccos, pai-
padoraa  MeTOoAbl  HCCIenoBatis
HEKOTOPLIX GeJKOBLIX MoaeKy.T,
Cpenan coBeTCKHX OHOXHMIKOB,
Hay4Hble TPYAbl KOTOPWX MOJyUll-
Ju  pa3BHTHE B IONIeBOEHHbIC
roanl, caeayer nassats A, H. Be-
Jozepekoro (1905—1972) — npo-
(heccopa MOCKOBCKOTO yHHBepCIH-
TeTa. EMY nNpHHaMJIeXar Heeaeno-
BaHH#A 0e1K0B (HYK/IeHHOBLIX KHC-
a01). On OTKpBIT HaJllyHe JIe30K-
CHPHOOHYK/IEHHOBOH  KUCJIOTHI B
pacrenusnx, o0HapyxHI cnenndu-
yecKkHe 0COOEHHOCTH CTPYKTYpBI
HYKJEHHOBLIX KHCJIOT y pasjny-

Muxaua Muxadaosun Hlesanun
(1908 —15970)

neix 6akrepuit. IIupoke uzsectunt padoter A. H. Dureasrapira no
SHEepPreTHYeCKHM H XHMiyecKHM QyHKIHAM O€JIKOB MBILEUHON T,

B nocsieBoenuble TOIs COBETCKHE YUeHbBIE IPOLOAKAIH TPYANTHCS
B o6sacTH XuMuH He(Tn n Hedrexumuucckoro cuntesa. Passutne

MOJYYHJIH HCCHEeNoBaHuy 3aeMeH-
TOOpraHHYeCKHX COeMuHeHHil, B
0co0eHHOCTH NpencTapuTeIAMH
MHOPOUYHCJIEHHOH LIKOJH XHMHKOB,
posrnasasemoit A. H Hecwmes-
HOBBIM.

Anexcandp Hurxoateguy Hec-
meanos (1899) okonuna p 1922 r.
MockoBeKHIT YHHBEDCHTET B HAUA
3Jlecb e HayuHylo H Ipenojasa-
TeNAbCKYIO AefATe]bHOCTh, B 1934 r.
OpraHu3oBajJ B YHHBEpcHTETE J1a-
GODPATOPHIO METANIOPTaHHYECKHX
coenunennit, a ¢ 1935 r, zapeno-
BaJ JaGopartopHeil Merasgsopra-
HHYECKHX coeaHHeHHA s Mucru-
TYTe OpPraHHvyeckol XHMup Axgaje-
mun nayk CCCP. B maabueiimenm
6ol pektopom MocKoBekoro yum-
BepcHTeTa M npesugeHtom Axame-
mun nayk CCCP (1951—1961).

Baaenrun Aaerceeni Kupeun

{1907

1969)
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B 1954 r. oprannsopan MHCTHTYT 3/1eMeHTOOPraHHYECKHX CORHIIS-
Huit Akagpemunu nayk CCCP.

Ocnosupie neeneaosanng A, H. Heemennosa otHocsarest K 067acti
siemMenToopranndecknx coedndennii. B 1929 r. on orkpwein nmaszo-
METOJ MOJAYHCeHHSI PTYTbOPraHHYeCKHX COeAHHEHUN H B AakbHelley
¢ BOMbIINM VCNexOM NPHMEHHJ 3TOT METOX NMPH CHHTe3e MeTasi-
OpraHiyecKuX coegnHeHn. Bmecre ¢ cOTPYAHHKAMH HHCTHTYTA GBI
NoJyueHbl OpPraHHuecKHe COeANHEeHHS] MHOFHX MeTa/ll0B, H3y4eHb
Nepexoapl OT OAHHUX MeTadTOpraHiyeckux CoeAHHeHHil K ApVLHM,
npHYeM HallAeHb! MyTH AMA MONYUEHIST paHee HEH3BECTHLIX THIOB COe-
DuHeHH{l (YCTaHOB/IEHA CBSI3b MEK/Y CTPOEHHEeM N PeaKklLHOHHOI clio-
cOGHOCTHIO MeTaNJOpPraHiiieckux COeLNHeHHIl, B TOM 4HC/Ie TayTo-
Mepublx dopM, 1 pasbAcHeH MeXaHH3M 3/1eKTPO(UAbLHOro 3aMeiien s
Yy HaCBILIEHHOTO aToMa Yriepoja), BBINOJAHEHBI CHCTCMATHYECKIIC
ucenegoBanusn  QeppoieHa u leHOBHX coeanHennii, OcHOBbIBasICH
Ha oOmupHOM 3Kcnepumentaasiom marepuane, A. H. Hecwmeanon
chopMyaHpOBaa PAM NOJOKEHNH, pacUHPAIONHX KaaccHdecKie oc-
HOEBI TEOPHH XHMHYCCKOTO CTPOSHHS.

B onpenenennoit cBszu ¢ padoramn A. H. Hecmesnosa npotekaer
n Hayuxas pesireabHocth K. A. Kowemkosa — mpodeccopa Mockos-
CKOro YHHBEPCHTETA, a B AajbHefilieM 3aBelyloulero nabopartopuei
Uiicturyra aaemenroopranndeckux coegunennit, K. A. Kowemkon
NPEANTOANT MEeTOALl MOJAYYeHHS METaNJ0PraHH4Yeckux coeJXHHeHIl
0J10BA, CBHHILA, TaMIUS, CYPbMLI M JAPYFHX Merannos. b poMe Toro,
OH OCYIIECTBHJ peaKkuHi aMHHOB, OPTaHHYECKHX CEpPHMC HIX TMpOI3-
BOAHKIX HA OCHOBe 3/eMeHTooprannyeckoro .cuureza. M. 1. KaOau-
HIKOB CHHTE31pOBaJ HECKOJbKO INPeHapaTtoB, NpPHMEHsA. WHXCA B
CeMbCKOM XO03s1ICTBE B KayecTBe MHCEKTHIMIOB, H HCCME 1.3aJ Tay-
TOMEpPHLIE COeXHHEHHSI.

Boabuine 3acayrn B pa3BHTHH OpPraHHuYecKOil XHMHH TpHHaLIe-
xar npodeccopy I'opbkosckoro ynusepcurera I'. A. Pasysaesy. Ero
TPYAbl OTHOCATCH K PasJuuHBLIM npodaeMaM OpPraHHYECKOH XHMI,
B 4aCTHOCTH K XHMHH MeTa/jiopraHnyecknx coeannenuii. OH nuayuan
BLITECHEHHE METAJI0B H3 MEeTaJJ0pPraHiyeckux coelHHeHuil BoI0pO-
JOM npH BBICOKMX AasdeHnax. FasectHol ero padorTel mo ULenHbIM
PadiKalbHBIM PEaKIHsM.

Muoroo6pasHa TemaTHka  HCCAeNOBAHHIT  XHMHKa-opramika
H. JI. Knyubsinua. B HMucruryre opraunuecxkoit xumumim Axamgemii
Hayk CCCP un B apyrux naGopaTopusix HM BbIIOJHEHB! PadOTLI MO
Kpacureaam (IHPHAHHOBBIM anasoram TpHhEHHJIMETaHOBOTO pala),
N0 CHHTe3aM TOJYNPOAYKTOB, BHTaMuHa B, u apyrux Bamuefiuix
Bertects. MM OTKpBIT MeTon BBeleHus ¢ropa B opraHmyeckie co-
elHHEeHHA (peakuusa oOkKHcel yriesoloponos ¢ ¢rToposoropoioM),
NOJYYCHB! H H3Y4eHbl pas3nHyHbic (TOpOpraHHyeckue CcoeLinnens,
OCYHLECTBAGHBI CHHTE3bl aKpPHXHHA, KanpoHa u Ap. YclellHo passi-
BaioTcsl ucenaenosanus O. A. Peyrosa npexie Bcero B obaacri
MeTaaIopranyeckux coeiuneititil, OH CHHTE3HPOBAJ METaJ10praiii-
YecKHe cOeJHHEHHS MblIIbAKA, CYPbMBbI, OJ0Ba, BHCMYTA4 N pa3pa-
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060Tas TeopeTHYeCKHe TpPeACTaBJeHNsd O MexaHusaMe obpaszoBanug
stux Benlects. O. A. PeyroBy npHHaaAeKaT HayuHble TPVILl 110
GaKTepHUHAHOMY AEHCTBHIO METANJOPraHHYeCKHX coeaHHenuii (Cib-
Hnoe AesnHdenupyloulee cpeicTso — aHonua). B nocaennne mecAati-
JeTHS OH YCICUIHO H3Y4YaeT MEXaHU3M 3JCKTPOPUIALHOTO 3aMelLeHIis
y aroMa yrjepojaa MeToJoM H30TONHOro ofMeHa.

B o6aacti XHMHI YIVIEBOLOPOLOB H3BECTHOCTD NOJAY4HIAH padoThl
A. 1. NMerposa (1895—1964). Ero nuceaenosannsi nocBsiieHbl H3yue-
HHIO VIVICBOJOPOAHOrO COCTABA MOTOPHBIX TOIVIHB, a TakkKe XHMIH
KpeMEniioprannyeckux coelHHeHHi.

Buanbim XHMHKOM-OPranikoM 1 BMECTE C TEM BbIZalOUIAMCSH
opranuszaropom nayku ool Anexcanap Bacuabesnu Tonynes (1907—
1962). On Ouin 3aseayiounm aaboparopueil u aupexkropom HMuern-
tyra Hedpru Axagemun nayk CCCP. A. B. Tonuues nsyuan peaxkuun
HHUTPOBAHHA, TaJOreHHpPOBAaHHS -H aJKUJIHPOBAHHA YIJEBOLOPOAOB.
B cBsian ¢ 3TuM OH pazpaboTa’ KaTaJauTHYECKHe MPOllecchl 1 npea-
JIOAKH pasanunble aktusnpyioue poGasku. Hexkoropwie padortor
A.B.TonuneBa nocpsitiieHbl XHMHH KPEMHHAOPraHHUECKHX COEAIHe-
Huil. B Teuenne mMHorux jer A. B. Tonunes OblT OXHIM 13 PYKOBO-
nnreneit Akagemun Haygk CCCP.

Kpynuwiit  azepGaiimxancknit nedrexumux 10cydp Teiizaposuuy
Mamepanues (1905—1967) npunamaexan x wmkoae H. J. Senun-
ckoro. B reuenne muornx Jjer J. I'. MamenanueB Bead nmpakTHUECKH
Ba)KHLIe HCC/AeL0BaHud coctaBa Hedreil n ropiounx razos Baxuu-
CKOro paiioHa, IPHHAJ y4acTHe 10 BHEJAPEHHIO NPOrPECCHBHBIX METO-
10B npu nepepadorke Hedru. B nocaeauue roanl An3uu Obla npesu-
nenrom Axagemun navk AsCCP.

Vabexexuit xumux A. C. CaablkoB B TeYeHHE MHOTHX JICT H3Y4YaeT
cojepKatie aJ1KaaoHI0B, OpraHHueckiux KHcjaoT, YIJeBOL0B B pacre-
nuax Vaobexiucrana. Hy npeanomeinsl cnocodnl HOJAVUECHHST 1 NpakK-
THYCCKOrO HCNOAL30BAHNA 3THX 1 APYTHX ICHHLIN BCLLCCTB.

B roasl nociaeBoeHHLIX NATHACTOK HCCAeA0BaHsA B 06/1aCTH XHMHU-
YECKHX HAYK B Hauleil cTpaHe MoJyuijii OrpPOMHBII pasdvmax. 3a 3TO
- BpeM# CJeNdaH0 MHOTO KPYNHBIX OTKPBITIHI, BBITOJHEHO MHOMKECTBO
BaxHefllnx HeeaeloBanuil, 3Ha4NTeIbHO pacllHPHBUINX HAUIH Nped-
CTABJIEHHH O BellecTBax H HX npeBpauicHnax. Ppourt Hayunux pabor
" cTan CIVIOMHBIM, OHI MOJYYMaN 6oaee raybokoe H leJeHanpaBaeH-
HOe colepiKaHie.

BaecTe co BceM COBETCKIIM HAPOLOM XHMIIKH MOJHONPAaBHO y4yacr-
BYIOT B NOCTPOEHIN MaTepHalbHON Ga3bl KOMMYHHCTHYECKOTO odule-
CTBa, B BhOJIHeHHN 0/1aropoanoi 3azadn — noibema G/arococrod-
HHS I KYALTYPLl BCEro Hapoza.

Ha nporsikeHnn Bcero 1CTOPHYECKOTO INYTH CYLLECTBOBAJH Tec-
Hble CBA31l MeMkIY PasBHTHEM XHMIYECKOl HAaVKH H HPOH3BOJCTBA,
KOTOpPhIE B pasjiHuible 3MOXH BHAOH3IMEHAJTHCH B 3aBIHCHMOCTH OT
YPOBHS HayKi H NPOH3BOAHTEABHBIX cHi. B Hawm aHH 3TH CcBA3N C
0c0Goil HArasJHOCTLIO NPOSIBASIOTCH B CO31aHUHM OFPOMHOTO YHC/4
HOBLIX BCHIECTB, MOJy4YamoUHX Goablioe npakTHYECKoe 3HaYeHHE.
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Cospemennas Xumus B Haubogee MWHPOKOM MacuitaGe BbIMOAHAET
HCCTeJOBaAHHA 110 3aKa3aM NMPAaKTHKH.

Bmecte ¢ TeM HenpepbiBHO NPOJOMACTCH H H3yUeHHe BaxKHeil-
HINX BONMPOCOB H npobjaeM o0LIeHayYHOro, TEOPETHUECKOrO 3HAYEHUS.
Taxie npofaeMbl BO3HUKAIOT H3 noTpeGHOCTEH caMoOH HayKH, I0-
CTONHHO Hyzdalouieiica B 0000UEHHAX, B YCOBEpPLICHCTBOBAHHH
noszHaHua 3akOHOMepPHOCTeH, YNnpaBJsOUIHX XHMHYECKHMH mnpolec-
cami. HoBble pOCTHMKEHHS TeOpeTHUECKOH XHMHH, Kacalouixecs
CTPVKTYPbI, PeaKIHOHHOfl cOCOGHOCTH BelLecTB, Pa3/HYHBIX CTOPOH
XHMHYECKOTO npoilecca, 060ralraloT 3KcnepMeHTa bHble HCCe10Ba-
HHA, OTKPbIBAfg HOBLIE MNEPCNEKTHBBI B OCYIIECTBJEHHH CHHTE30B
coelHHeHHil ¢ 3aJaHHBLIMH CBOHCTBAMH AJA pa3HoobpasHblx uemnefi.

B npottecce pa3BuUTHS XHMHHM HallH OTeYeCTBEHHLIE yueHble Clle-
Jqaji  MHOro BaKHBIX OTKpuiTHH. OcHOoBaTenb pPYCCKOH HaykH
M. B. JloM0oHOCOB NpPOAEMOHCTPHPOBAJ BelHYHE PYCCKOTO IeHHS B
Gopwfe ¢ OTCTaABIMH HAayYHBIMH HAesiMH M Tpaauuuamu. HMwmena
pycekux yuennix T. E. Jlosuuma, I, WM. T'ecca, H. H. 3ununa,
A. A. Bockpecenckoro, A. M. Byrneposa, . M. Menpeneesa,
B. B. MapkoBHHKOBa N MHOTMHX JAPYFHX M3BECTHBI Kax/JOMY XHMHKV
mupa. Onnako B napckoit PoccHu BO3MOMHOCTH AN LIHPOKHX HC-
caeroBaHii Oblail BecbMa OrpaHHYeHHBIMH. B psize cayuyaes yuenbim
NPHXOAHAOCE MPCOOJACBATL CepPbe3HLIC NMPENATCTBHS B NOCTAHOBKE
HCC/lelOBaHHI M B NPAKTHUYCCKOH peasin3alui CBOHX OTKPLITHIL.

[Tobena OKTHOPBLCKOM COILHAMHCTHYECKO# PEBOJIOILHH O3HAMEHO-
Baja HacTyIJIeHIIe HOBOil 3pbl B PAa3BHTHH HayKH B Hallei cTpaHe.
Yepes neckonbko smecaues nociae OKTaGps B crpaHe OblH OpraHu-
30Balbl HayuyHble VYpPeXKIeHHs HOBOTO THMA, B KOTOPHLIX Hauaglch
HCCAe0BaHS 110 OCHOBHBIM HanpasgenusM. [Ipubanxenue nayki
K HYKIaM 3KOHOMIYECKOro pasBHTHS CTPAaHbl ABHJI0OCH MOULHBIM CTH-
MYJIOM 7151 OBICTPOrO PasBHTHA HCCJACAOBAHHI, B TOM uucie u B 00-
JIaCTH XHMHH,

Baxueitieit 3anaveit, nocrasiaentoit KoMMyHHCTHYECKON napTHEi
nocje OKTa0pBCKO colHaJTHCTHUECKOH PEBOMIOIHHA, ObII0 CO3laHiie
mMarepuanbHoit 6azsl counanuimMa. B roisl nepsBuIX NATHICTOK B CXa-
THIC CPOKH BBEACHBI B CTPO KPyNHbIC XHMHYECKHE 3aBOJIbI 11O NPOH3-
BoACTBY BaxHenmnx xumukatos, B CCCP Bnepsbie B MHPe BO3HHK.14
NPOMBIIIIEHHOCTL CHHTETHYECKOrO KayuyKa, NOCTPOEHBI - KPYIHBIC
3aBONLI OCHOBHOM XHMHYCCKON NPOMBIIEHHOCTH — CHHTEe3a aMMHa-
Ka, NoJdy4eHusi a30THOIl M CEPHOM KHCJAOT, cojeit i yrobpenuit. Bos-
HUKJH I NOAYYHJIH OblcTpOe pasBHTHE XHMHKO-dapmalleBTHUECKad,
HCI‘])TQKII.\‘HI'—ICCK&H MpPOMBILLIEHHOCTD, IIPOHSBOECTBO IICK)VCCTBEHHOFU
H CHHTCTHYECKOTO BOJOKHA M TacTHyeckux Macce. KommyHuerHue-
CKoOil naprieil ©Obl1a BLIABHHYTA 3afaya XHMH3alHI HAPOXHOTO
Xo3sailcTBa, ofecnevenns norpeOHOCTER BCEX ero oTpaciell BamHell-
HIHMH  HCHHBIMI XHMHYecKnMi Marepuanamu. OcobeHHO cTpemu-
TEJALHO [0 pPasBHTHE XHMHNYCCKHX TMPOH3BOACTB B NMOCJAEBOCHHLIC
roasl, B Ilporpamye Kommynnernyeckosi naprun CCCP rosopures:
«O1Ha U3 KpYHnHelmux 3a1ady — BCeMepHoe pPa3BHTHE XHMHUYECKO
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TIPOMBIIIJIEHHOCTH, TOJIHO8 HCIOJb30BaAHHE BO BCCX OTpaciax Hapoi-
HOrO XO35IHCTBA JOCTHKEHHI COBPEMEHHOH XHMHH, B OFpPOMHOI
CTENEHH pacIHpSAIOLeH BO3MOMKHOCTH pocTa HapoiHoro Gorarcrsa,
BLIIYCKA HOBBLIX, 0oJee COBepIUEHHBIX H JEMIEeBLIX CPEICTB NpOH3-
BOJACTBA H IpeaMeTOB HapojHoro norpebiaenns. Mertann, nepeso n
Apyrue marepHaJbl Oyayr Bce OoJsiee 3aMeHATLCH 3SKOHOMHUHLIMI,
NPAKTHYHLIMH H JETKHMH CHHTETHYECKHMI MaTepuanamMiu. Pesko Bo3-
pacTeT IpPOH3BOACTBO MHHEPAJbHLIX VAOOPEHHIT H XHMHUECKHX
CPEJICTB 3aUIHTHI pacTeHHi» !,

B Ttecueiimeit cBA3H ¢ pOCTOM HHAYCTPHH NPOHCXOAHJIO GLICTPOE
H MJIOAOTBOPHOE pasBUTHE HCCAeJ0BaHHil 110 BaXKHeilUM Hanpasie-
HHSIM XHMHYECKHX HayK. B mMuorounciaennblx HayuHblX yupemxIAeHHAX
B Hacrosiiee BpeMsi paboTaloT THICSAYH KBaJAH(HIINPOBAHHBIX HCCC-
JoBareneii-xHMHKOB, Booayuiesiennble BeJHKOH LEJALIO CTPOHTEb-
CTBA KOMMYHH3Ma, HCNOJb3Yysl TPEHMYUIECTBA COUHAJHCTHUCCKOR
OpraHusalHi HAVKH H BCEro HapOAHOro XO3SIHCTBA, COBETCKHE XIIMH-
KH YCIEeUHO PeuaiT akTyadbHble MpodaeMbl HaVKH, BEAYT HAVUHEIE
HCCNeNOBaHuA, VKPemiafd TeM CaMbIM 3KOHOMHYECKOE MOTYIIEeCTBO
Coserckoro Cotosa.

! TMporpamma Kommymucruueckoit naptun Coperckoro Conosa. M., 1969, c. 70.
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