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NMPEOUCIIOBUE

«KpaTkuii ouyepk wuctopum xumum» npepcraesnsetr cobon yyebGHoe nocobue,
OCHOBaHHOE Ha NeKUnax, KOTopble aBTop YMTaeT CTygeHTaM 1 acnmpaHTaMm XMMUYEeCKoro
dakynbteta HOxHOro degepanbHoro yHuBepcuteTa. Mctopym XMMUKM  MOCBSALLEHO
OrPOMHOE KONMMYEeCTBO YYEOHMKOB M y4ebHbIX nocobuin, n «KpaTkui ovepk uctopum
XUMUNY» HUKOUM 0Opa3oM He MNpu3BaH 3aMeHUTb UX. ABTOpP nonbiTanca gatb 34ecb
MakCUMarbHO CXaToe U3NOXeHWe Kypca, HamepeHHOo naberast buorpaumyecknx gaHHbIX
1 geTarnbHOro OnMcaHus 3KCNepMeHTOB.

Llenbto  kypca wuctopum XumMumm  SBRSeTCA, nNpexae Bcero, co3gaHue
npeacraBneHns O Hayke Kak O Jlormyecku eauHOW, HEernpepbiBHO UM 3aKOHOMEpPHO
pa3BuBalLWENCs CUCTEME 3HaHUW O MaTepuanibHOM Mupe, HPOPMUPOBABLLENCHA Ha
NPOTSHKEHMM  CTONETUM  YCUNUMAMM MHOXECTBA YYEHbIX — KaK BeNMKuxX, Tak W
ManousBecTHbIX. Mpy M3yyeHUn ncTopun Hayku cnefyet oTgaBatb cebe OTYET B TOM,
YTO BCSKMM UCTOPUYECKMIA OYEPK MpeacTaBnsieT cobbiTus B BUAE HEKOEN HepaspbIBHOM
uenu, Beaywien oT OAHOrO OTKPLITUA K OPYromy, OT OQHOM Teopun K apyron. Ha camom
Aene, ogHako, OTKpbITUE Jarneko He Bcerga ABnseTcs HenocpeAcTBEHHbIM CrneacTBUEM
CcOBbITUI, KOTOPbIE UCTOPUKN HAYKN pacCMaTpMBAaOT Kak LLarn no HanpaBiEHUIO K HEMY.

OcHOBHOE BHMMaHMEe Kak Mpu YTEHUW Kypca, Tak U B HACTOSLLEM O4YepKe aBTop
yoensieT pacCMOTPEHUIO pPa3BUTUS TeOpPeTUYECKUX BO33peHun xumun. Wctopus
HaKOMIEHMS ONbITHBIX JAaHHbIX — OTKPbLITUA XUMUYECKUX 3NTEMEHTOB U OCHOBHbIX 3aKOHOB
npupoabl, pPasBUTUA OpraHMYeckoro CuHTe3a, CO34aHuMs U COBEpPLUEHCTBOBAHUSA
XUMUYECKUX TEXHOMOMMN M T.N. — B TOW WIN WMHOW CTEneHu paccMmaTpuBaeTcs npwu
N3y4YEeHMUM OCHOBHbIX KYpCOB XUMUWU. B TO ke Bpemsi 3T UCTOpUYECKME CBEOEHUS camu
no cebe, BHE COBPEMEHHbIX UM TEOPETMUYECKNX KOHLUENUUA, He CNOCOOHbI AaTb UCTUHHOE
npeacrasneHne o6 nx LEHHOCTU U 3HAYNUMOCTU OIS pas3BuUTUA Hayku. bonee Toro, Takue
CBeleHNs B OTPbIBE OT UCTOPUYECKOrO KOHTEKCTa 3a4acTylo Npou3BOOAT COBEpPLLUEHHO
NOXHOE BreyaTneHne Ha yyYalmxcsl, OLeHUBaKLWMX UX C BbICOTbl COBPEMEHHOIO YPOBHS
3HaHUN. KOppeKTHoe W3MNOoXeHWe UCTOpUM XMMWUW Hen3BexHO npeanonaraet aHanua
hopMMPOBAHUS 1 Pa3BUTUA OCHOBHbIX MOHATUI, XapakKTEPUCTUKY BaXKHENLLUNX METOAOB U
noaxo4oB, UCMOMb3YEMbIX B XUMUW.

[MockonbKy B KpaTKOM OYepke HEBO3MOXHO NoapoOHO paccMOTpeTb pasBuTME
KaXon U3 TeopeTUYEeCKNX KOHLUENUMI, 3a4acTyo NpeacTaBnsaBLimnx cobon uenyro anoxy
B MCTOPUM HayKku, aBTOpYy NpeacTaBrnsanocb pasyMHbIM M3naraTb paccMaTtpuBaemble

BO33pEHWsi, Kak NpaBuIio, B OKOHYaTeNbHO ChOpMUPOBaBLLEMCS BUAE.



OcHoBHbIe 3Tanbl pa3BUTUA XMMnun

Nctopusa xumMmm un3y4aeT U  OMUCbIBAET CMOXHbIM MNPOLECC HAaKOMNMeHUs
cneunduyecknx 3HaHMM, OTHOCALLMXCA K U3YyYEeHUI0 CBOUCTB W NpeBpaLlleHu BeLLecTB;
€€ MOXHO paccMmaTpuBaTb Kak MOrpaHu4YHyro obnactb 3HaHWUSA, KOTOpasd CBA3blBaeT
SIBMIEHMSI U MNPOLIECCbI, OTHOCALUMECS K Pas3BUTUD XUMWUKW, C UCTOPMEN YENOBEYECKOro
obuwectBa. [llpn un3yyeHUn wuCTOpUN PasBUTUS XUMUN BO3MOXHbI [Ba B3aUMHO
AOMONHAKLWMX NOAX04a: XPOHOI02Uu4ecKul U cooepxameribHbIU.

Mpn XpoHOMNOrM4yeckoM noaxode WCTOPUID XMMUM MNPUHATO NoApas3densTb Ha
Heckonbko nepuogoB. CrnenyeT yuntbiBaTb, YTO Nepnogn3aumsa UCTopum xmmuu, dyayym
AOCTaTOYHO YCMOBHOM M OTHOCUTESIbHOW, MMEET CKopee AuaaKTUdecknin cmbicn. [pu
3TOM Ha NO34HWUX 3Tanax pas3BUTUA HayKu (B criydyae xumum — yxe ¢ Hadana XIX Beka) B
CBSA3M C e€ anddepeHumaumnen HemsbexxHbl OTCTYNIEHNSA OT XPOHONOrMYeCcKoro nopsiaka
N3NOXEHNSA, MOCKOMbKY MPUXOAUTCA OTAENbHO paccMaTpumBaTb pasBUTME Kaxaoro u3
OCHOBHbIX pa3fernoB HayKu.

B nctopum Xummm MOXXHO BblAENUTL CreayoLLMe OCHOBHbIE 3Tanbl €€ pa3BUTUS:
1. Mpedanxumu4veckul nepuod: oo lll B. H. 3.

B npeganxmmuyeckom nepuoge TeopeTUyecKUin U NpakTUYecKuin acnekTbl 3HaHWUM
O BellecTBe pa3BUBaICb OTHOCUTENbHO HEe3aBUCMMO Apyr OT Apyra. [NMpoucxoxgeHue
CBOWCTB BellecTBa paccmaTtpmBarna aHmu4yHass Hamypguriocogusi, npakTndeckme

onepauun ¢ BeLeCTBOM ABNANMUCHL NpeporaTtmBon pemMecsieHHOU Xumuu.
2. Anxumu4eckuli nepuod: lll — XVI BB.

AnxumMunyeckun nepuop, B CBOK oyepelb, pasfensdetca Ha Tpu nognepuoga —
anekcaHOpuUlCKy0  (2peKo-eaurnemckyto), apabCckyto W  eeporelcKyro  anxuMuio.
MHounckas n kntamckas anxmmuu, OOCTUTLLME BECbMa BbICOKOMO YPOBHS Teopuu U
NPaKkTUKW, oOKas3anu OYeHb He3HauYuTerbHoe W OnocpefoBaHHOE BfWSIHME Ha
dopMupoBaHME Hayku, U B Kypce WCTOPUM XUMUM OObIYHO He paccMaTpuBaloTCs.
AnXUMUYEcKnn nepuog — 3TO BpPeMS MOWUCKOB @husiocoghCcKo20 KaMHS, CHMTaBLUErocs
HeobXxo4MMbIM ONsi OCYWECTBNEHUA mpaHcMymayuu wmeTannoB. B atom nepuoge
3apoaunacb 3KCnepuMeHTarnbHas XMMUS,, Hadanocb HaKonsieHue 3anaca 3HaHuM o
BewecTtBe. Anxummyeckass Teopusi, OCHOBAHHAs Ha aHTUYHbLIX  PUNOCOGCKUX
npeactasneHnax ob anemeHTax, Gbina TeCHO cBA3aHa C acTPOSIOTMEN U MUCTUKOW.
Hapsgy ¢ XMMUKO-TEXHUYECKUM «3MaTodenueMy anxmuMuyeckuin nepuog npumedartenex

TaKkKe N co3gaHneM YHUKanbHON CUCTEMbI MUCTUYECKON huriocodun.



3. Mepuod cmaHoeneHusi (06beduHeHusi): XVl — XVIII BB.

B nepvog CTaHOBMEHUA XMMUM KAk Haykm npousowsna €€ nonHaga
paunoHanusauyusa. Xumua ocsobogmnacb OT HATypUIIOCOMCKUX M anNXMMUYECKUX
B3rNA40B Ha O9MIEMEHTbl Kak Ha HOCUTEeNnu onpefenéHHblX KadecTtB. Hapsgy c
paclmMpeHneM npakTUYEeCKMX 3HaHWA O BellecTBe Havan BblpabaTbiBaTbCA eauHbIN
B3rNs4 Ha  XUMMYeckue npoueccbl M B MOMHOM  Mepe  UCMNONb30BaTbCA
3KCnepuMeHTarnbHbI MeTod. 3aBepluarollas 3TOT NEepuos XumMuyeckasi pesosloyusi
OKOHYaTeNbHO npugana XUMMM BUL CaMOCTOSATENBHOW (XOTA W TECHO CBS3aHHOW C
APYrMMu OTpacrsiMy ecTeCTBO3HaHUA) Hayku, 3aHMMaloLencsa 3KCnepvMeHTanbHbIM
n3y4YeHnem cocrasa Tern.

4. [llepuod konu4ecmeeHHbIX 3aKOHO8 (amOMHO-MOJIeKy/IsIPHOU meopuu):

1789 — 1860 rr.

[Meproa KONMMYECTBEHHbIX 3aKOHOB, O3HAMEHOBABLUMWCA OTKPbITUEM [MNaBHbIX
KONMNYECTBEHHbIX 3aKOHOMEPHOCTEW XUMUUM — CTEXMOMETPUYECKMX 3aKOHOB, W
dopMnpoBaHMEM  aTOMHO-MOJSIEKYIISIDHOM  TEeOpWUW,  OKOH4YaTeNnbHO  3aBepLuunn
npesBpaLleHne XMMNmM B TOYHYIO HayKy, OCHOBaHHYIO He TOMbKO Ha HabniogeHun, HO 1 Ha

n3mepeHuun.
5. Mepuod knaccuyeckoli xumuu: 1860 r. — koHel, XIX B.”

lMeproa KnaccMyeckom XUMUM XapaKTepusyeTcs CTPEMUTENbHbIM Pa3BUTUEM
Hayku: Obinn co3gaHbl nepuogudeckas cCMCTeEMa 3fIEMEHTOB, TEOPUSA BarieHTHOCTU WU
XUMUYECKOrO CTPOEHUA MOMEKYMN, CTEPEOXMMUSA, XUMMUYECKasi TepMOAWHaAMMKa W
XUMMYECKasl KMHETUKA; OnecTawmx ycrnexoB LOCTUIMM MNpuKnagHasi HeopraHudeckas
XUMUSA U OpraHNyYecknuin cuHTes. B cBaA3n ¢ poctom o6bEMa 3HaHW O BELLECTBE U €ro
CBOWMCTBaAxX Havanacb ouggepeHyuayus Xumuu — BblaeneHne e€ OTAesNbHbIX BEeTBEN,

npuobpeTaroLmx YepTbl CAMOCTOSTENbHbBIX HayK.
6. CoepemMeHHbIlU nepuod: c Havyana XX Beka Mo HacTosLLiee BpeEMS.

B Hayane XX Beka npousoLwuna peBonouns B omsnke: Ha CMeHy cucTeMe 3HaHuM
O MaTtepun, OCHOBaHHOW Ha MexaHuke HbloToHa, NpULINK KBaHTOBasi Teopusa U Teopus

OTHOCUTENbLHOCTU. YCTaHOBMNEHNE OENMMOCTN aToMa U co3faHue ANTEKTPOHHbIX TGOpVIVI

" B GOMbLMHCTBE YYEBHUKOB U yueGHbIX MOCOGUI MpU PAcCMOTPEHMM MEPUOAM3ALIM UCTOPUM XMW 33 MepUOAOM
KONMMYECTBEHHBIX 3aKOHOB CriefyeT COBPeMEHHEI nepuoa. OfHaKko, N0 MHEHUIO aBTopa, 3TO HE COBCEM KOPPEKTHO, T. K. B Havyane XX
B. TEOPETUYECKME OCHOBAHUSI XUMUM MpeTeprneni CyllecTBEHHeNWwne naMeHeHus. BTopasa nonosuHa XIX B. siBnsieTcs YpesBblyaniHoO
Ba)XHbIM 0COGLIM 3TaNoOM pasBUTHS XMMUYECKUX 3HAHUI. B 3TOT nepurog okoHYaTeslbHO (hopMUPYETCS aTOMHO-MOMEKYNsipHas Teopust
N YYEHVWE O XMMMUYECKUX 3remMeHTax, Krnaccuyeckue pasgesibl XMMUM, CO3OaETCA NepuoaMYeckUid 3aKOH, BO3HMKAOT ABE HOBbIX
KOHLIENTYarnbHbIX CUCTEMbI XMMUM — CTPYKTYPHasi XMMUS U YYEHME O XMMUYECKOM MnpoLiecce.



XUMUYECKON CBSA3N U KBAHTOBOM MEXAHWKN BIIOXWUNN HOBOE COAEpXXaHME B OCHOBHblE
NOHATUA XMMUKU. Ycnexu usmkn B Hadane XX Beka MNO3BOMUAW MNOHATb MPUYMHDI
NnepuoanYyHOCTU CBONCTB 3MIEMEHTOB N UX COEAUHEHWN, OOBACHUTL NPUPOAY BaNeHTHbIX
CWM 1 co3aaTb TEOPUM XMMUYECKOW CBA3N Mexay atoMmamu. [losasneHne npyHUMnmManbHO
HOBbIX (OM3MYECKMX MeTOOOB WUCCreAoBaHUA npefoCTaBuIiio XUMUKaM HeBuAaHHble
paHee BO3MOXHOCTU AOf11 U3YYEHUA cOoCTaBa, CTPYKTYPbl U peakuMOHHOM CNOoCOBHOCTU
BellecTBa. Bcé 9TO B COBOKYNHOCTM OOYCrOBUIIO B 4YWUCIE MPOYUX AOCTUKEHUA W
bnectawume ycnexm 6GUonormyeckon XMMmnm BTOPON NOSOBUHbLI XX BEKa — YCTAHOBIEHME
ctpoeHus 6enkoB n [OHK, nosHaHne MexaHn3mMoB OYHKLMOHMPOBAHMUSA KIETOK XMBOMO

opraHuama.
KOHLleﬂTyaﬂbele CUctTemMbl XmMmmumn

CopepxaTenbHbli NOAXOA K UCTOPMM XMMUM OCHOBBLIBAETCH HA WU3YYEHWW TOro,
Kak M3MEHSINMNCb CO BPEMEHEM TeOpeTMYECKME OCHOBbLI Haykun. Bcneactene nameHeHun B
TEOpUsiX Ha BCEM TMPOTSHKEHUN CYLLECTBOBAHUA XUMWKU TMOCTOSSHHO MEHSANOCh €€
onpegeneHne. XvMnsa 3apoXxgaeTcsl Kak «WUCKyCCTBO MpeBpalleHnss HebnaropodHbix
mMeTannoB B GnaropogHbie»; MeHgenees B 1882 r. onpepenseTr eé Kak «ydyeHue 06
aneMeHmax u ux coeduHeHusix». OnpeneneHme n3 COBPEMEHHOIO LUKOMbHOMo yd4ebHuka
B CBOK OYyepedb 3HAYUTENbHO OTMYAETCA OT MeHOeneeBCKoro: «Xumusi — Hayka o
gewecmeax, Ux cocmase, CmpoeHuUU, ceolicmeax, 83aUMHbIX rpespawieHusIx U 3aKkoHax
amux ripespaweHul.

Cnenyet OTMETUTb, 4YTO W3ydeHME CTPYKTYpbl Haykum mMano crnocobcTByeT
CO3aHuUI0 NPEeACTaBEHNs O NYTAX Pa3BUTUS XMMUKM B LeroM: oBLLenpuHATOe aeneHve
XUMUM Ha pasfenbl OCHOBAHO Ha LIENIOM psige pasnuuyHbIX NPUHUMMOB. [leneHne xummn
Ha OpPraHM4ecKyld N HEOPraHWYecKyl MNPOM3BEAEHO MO Pa3NMuUI0 UX NpeaMeToB
(kakoBOe pasnuune, KCTaTu, MOXET OblTb NPaBUIIBHO NMOHATO TOSbKO NPU NCTOPUYECKOM
paccMoTpeHun). BoligeneHune omnsanyeckon XmmMmm OCHOBaHO Ha eé Bnmus3octn K umsmke,
aHanuTU4eckas XMMus BblgeneHa no nNpu3Haky UCrnosb3yemMoro Metoga UccrneaoBaHuS.
B uenom obuwenpuHAToe AeneHMe XUMUU Ha pasdenbl SBMASeTCA B 3HAYUTENbHON
CTENEHN AaHbl0 WCTOPMYECKOW Tpaauuuu; Kaxabl pasgen B TOM UMM MHOW CTEMeEHU
nepecekaeTcs CO BCEMM OCTasIbHbIMMU.

OcHoBHOM 3agadvent cogep)kaTenbHOro noaxoda K MUCTOPUM XUMUK ABNSAETCS,
rosops cnosamu [. . Mengeneesa, BblgeneHne «HEM3MeHHoro un obuwero B

N3MEHAEMOM N YaCcTHOMY». TakMM HEU3MEHHbLIM U OOLLNM N9 XMMUYECKUX 3HAHUK BCEX



NCTOPUYECKNX MEPUOOOB SBNSETCA yesib Xumuu. VIMEHHO uenb HaykMm — He TOMbKO
TEOPETUYECKUIN, HO N UCTOPUYECKUIN €€ CTEPXKEHD.

Llenbro xumuu Ha ecex amarnax eé pa3eumus S8/515emcs rosly4eHue eeujecmea ¢
3adaHHbIMU cgolicmeamu. JTa Lefb, MHOrAa MMeHyemMasi OCHOBHOW Npobnemon Xxmmum,
BKMOYaeT B cebsa ABe BaXHEWLWNX 3a4aun — NPaKTUYECKYH0 M TEOPETUYECKY0, KOTOpble
He MoryT ObITb pelleHbl OTAENbHO Apyr oT Aapyra. MNonyyeHne BewecTBa C 3agaHHbIMK
CBOMCTBaAMM He MOXeT ObITb OCyLlecTBreHO 6e3 BbisiBfieHMst cnocoboB ynpaBreHus
CBOVCTBaMM BELLECTBA, UIK, YTO TO Xe camoe, 6€3 NOHMMaHUSA NPUYMH NPOUCXOXKAEHNSA
n 06ycrnoBneHHOCT CBOWCTB BeLlecTBa. Takum obpasom, Xummsi eCTb OAHOBPEMEHHO U
uenb 1 cpeacTBo, U Teopus U NpakTuka.

TeopeTuyeckaa 3agada XMMUU MMEET OrpaHUYEeHHOEe W CTPOro onpeaenéHHoe
4YMCMO CNOCOOOB peLUeHNs, KOTOpble 3aJalTCA CTPYKTYPHOW Mepapxuen Ccamoro
BELLECTBA, A5 KOTOPOro MOXHO BblAENUTb Cneayowme YpOBHU OpraHn3aunm:

1. CybaTtomHble (anemeHTapHble) YacTuLbl.

ATOMbI XMNYECKNX SNEMEHTOB.
Monekynbl XMMNUYEeCKNX BELLECTB KaK YHUTapPHbIE (€AUHbIE) CUCTEMBbI.

MMKpPO- 1 MaKpOCKONUYECKNE CUCTEMbI pearmpyroLmx Monekys.

o & 0N

Meracuctemsbl (ConHeyHasa cuctema, Nanaktuka v 1.n.)

Ob6bekTamun N3yveHnss XMMNN ABNSETCS BELLECTBO Ha 2 — 4 YPOBHAX OpraHM3aunu.
Ncxopa na atoro, ona paspelleHns npobrnembl NPOMCXOXOEHUS CBOUCTB HEObX00umo
paccmMompeme 3a8UCUMOCMb c8olicme gewecmea om mpéx ¢hakmopos:

1. OT anemeHTapHOro Cocrasa,

2. OT CTPYKTYypbl MONEKYrbl BELLECTBA;

3. OT opraHM3aumm CUCTEMBI.

Takum o6pasom, nepapxus n3ydaemblx  MatepuanbHblX ~ OOBLEKTOB
npegonpeaensieT nepapxuio T.H. KOHUernmyarsbHbIX CUCMEeM XUMUU — OTHOCUTESbHO
CaMOCTOATENbHbIX CUCTEM TEOPUA U METOL0MOMMYECKNX MPUHLNMNOB, UCNONb3yeMbIX ANs
OnuUcaHnsa 1 N3y4YeHns CBOMCTB BELLECTBa Ha kakoM-nnbo ypoBHe opraHm3aummn. OB6bI4HO
BblAENSAT TPU KOHUENTyasbHbIX CUCTEMbI, @ UMEHHO:

1. Y4eHue o cocTtaBe;

2. CTpyKTypHasa xumus;

3. Y4yeHue o0 XuMmn4eckom rpouecce.

YyeHue 0 cocmaee BO3HUKINO 3HAYUTENbHO paHblle OBYX  OpPYrux

KOHLIeNTyanbHbIX CUCTEM — yXKe B aHTUYHOMN HaTypdmnocodun nosiBNsSeTcst NoHsT1e ob



afieMeHTax Kak O COCTaBHbIX YacTax Tesl. HaydHas XMMusa BOCpvHUMAaET 3TO yYeHue, HO
y)X€ OCHOBaHHOE Ha NPUHUMMNMANbHO HOBLIX MpeacTaBfneHusxX o6 anemeHTax, Kak o
HepasnoXuMbIX Aanee Tenax (4actuuax), U3 KOTOpbIX COCTOAT BCE «CMeLUaHHble Tenay
(coeamHeHnsa). OCHOBHOM TE3MC Y4YEHUS1 O COCTaBE COCTOUT B CreayloLlem: ceolicmea
sewiecmea orpedesisromcsi e2o cocmagom, m.e. mem, U3 Kakux 3/1eMeHmos8 U 8 Kakom
ux coomHoweHuu obpazogaHo OaHHoe eewecmeo. OBBLEKTOM YYEeHWA O cocTaBe
ABNSAETCH BELECTBO Kak COBOKYMHOCTb aTOMOB.

CmpykmypHasi xumusi NnosiBnsieTca B nepson nonosuHe XIX-ro Beka n ncxogut
N3 crniegyroLlero Tesnca: ceolicmea geujecmeaa ornpedesissiomess CmpyKkmypou MoseKyribl
sewiecmea, m.e. €€ afIeMeHMHbIM COCMagoM, MOPsIOKOM COEOUHEHUSI amoMo8 MeEXOy
cobol u ux pacriofioxeHuem 8 rpocmpaHcmee. [NPUYNHON NOSIBNEHUSA CTPYKTYPHOM
XUMUN CTarno OTKPbITUE SBNEHUN M3oMepun u metanencum (cm. rm. V.2.), KoTopble He
MoOrnn ObiTb OOBACHEHbI B paMKax CyLECTBYHOLWMX NOHATUN. Ons obbsacHeHMs 3Tux
3KCnepuMeHTasnbHbIX ()akTOB MpeanaralTCs HOBble TEOPUW; OOBLEKTOM CTPYKTYPHOW
XAMUN  CTAHOBUTCH  MOMeKyna XMMUYEeCKOro BellecTBa Kak eauHoe  Lernoe.
MPUMEHNTENBHO K XMMWYECKOW MpaKTUKe NosBIEHNE HOBOW KOHLENTyarlbHOW CUCTEMbI
O3Hayario B AaHHOM Cry4yae ellé v npespalleHne XMMUU N3 Haykn npevmyLLecTBEHHO
aHanumu4yeckou B HayKy CUHMEeMUYECKYI0.

Y4yeHue o xumu4yeckoMm rnpouecce, chopmMmpoBaBLLEECS BO BTOPOW MOSIOBUHE
XIX ctonetus, ucxoguTt M3 MOCLINKK, YTO ceolicmea eewecmea onpedensromcsi e20
cocmasomMm, cmpykmypou U opeaHu3auuel cucmeMbl, 8 KOmMopou 3mo eeuwecmeo
Haxodumcs. Y4yeHue O npouecce BblOeNnsaeTCs B CaMOCTOATENbHYIO KOHUEMNUMIO XUMUN,
Koraa HakannmBaloTCs 3KCnepuMeHTarnbHble akTbl, yKasblBalolMe Ha TO, YTO 3aKOHbI,
ynpasnsaoLwmne XMMMYeCcKUMM peakumnammn, He MoryT BbiTb CBeEHbl K COCTaBy BeLLECTBa
N CTPYKTYpe ero Morsiekynbl. 3HaHUA cOoCTaBa BellecTBa W CTPYKTYpbl MOJSIEKYN 4acTo
oKasblBaeTCs HeoCTaTOYHO ANs NpefckasaHs CBOMCTB BeLLEeCTBa, KOTOpble B obLem
cny4yae obycnoBneHbl ewé n Npupoaon copeareHToB, OTHOCUTENBbHBIMU KONMYeCcTBamMu
peareHTOB, BHELWHVWMW YCNOBUSAMW, B KOTOPbIX HAxXOO4MUTCHA CUCTEMaA, Hanuyvem B
cucTeMe BeLeCTB, CTEXMOMETPUYECKM He Yy4yacTBYLWUX B peakuuun (npuvmecen,
KatanusaTopos, pacTeBopuTtens u T.n.). NpegMeToM M3yYeHUs XMMUM Ha 9TOM YpPOBHE
CTaHOBUTCS BCH KMHETUYecKasi cuctema, B KOTOPOW COCTaB BeLlecTBa M CTPYKTypa ero
MOneKyn npeacTaBneHbl MUb Kak YaCTHOCTU. IMMMPUYECKME MOHATUS XMMUYECKOro
CPOACTBA M peakUuMOHHOM CrnocoBHOCTU nonyyalT TeopeTnyeckoe obBOCHOBaHVE B

XUMUYECKON TEepMOANHAMMUKE, XMMUYECKON KMHETUKE U ydeHun o KaTtanuse. CosgaHue



YyYEeHUs 0 XMMNYEeCKOM npouecce Aano BO3MOXHOCTb PELUUTb BaXXHeNLLMe npakTnyeckue
BOMPOCHLI yNpaBfeHUs XUMUYECKUMW MpeBpaLleHnaAMN, BHEeOPUTb B  XMMUYECKYH
TEXHOJIOrMI0 NPUHUUNNANbHO HOBbIE NPOLECCHI.

WHorga BblgoenseTcs eweé ofHa KoHuenTyanbHas cuctema — 380JIIOUUOHHasi
xumus, npegcraenstowas cobon, N0 MHEHMIO CTOPOHHMKOB TaKoro noaxopa, yydeHue o
BbICLUMX hopMax XMMM3Ma U 0 XMMUYECKOWN 3BOSTOLNN MaTepun. OBOSTIOLUMOHHAA XUMUS
n3yyaeT npouecchbl caMmoopraHnsaumm BelecTsa: OT aTOMOB M NPOCTENLINX MOMeEKyn 0
XWBbIX OPraHM3MOB.

Takum obpasom, B pamkax cogep)kaTenbHOro noaxoga WUCTOPUS XUMUUM MOXET
OblTb pacCMOTPeHa Kak UCTOPUS BO3HUKHOBEHMUS U PasBUTUS KOHUENTyasrbHbIX CUCTEM,
Kaxgas u3 KOTOpbIX npeactaBnseTr cobon npuHUMNuanbHO HOBbIM CNocob pelueHus
OCHOBHOW 3aga4v xumuun. Crnegyet OTMeTUTb, YTO YKa3aHHbIe KOHUEeNTyarbHble CUCTEMBI
He npoTuBopeyaTt Apyr ApYry M He CMEHAT oAHa Apyryt, HO ABMNATCA B3auMMHO

OOMOJTHAKLWNMHN.



I. IPEQANXUMUYECKUU NEPUOL,

PemecrneHHas XMMmusi B AOAHTUYHbIU U @aHTUYHbLIA Nepuoabl

Mpobnema nonyyeHuss marepuanoB (BewecTB) C 3adaHHbIMWM CBOMCTBaMU B
NPakTU4EeCKOM NnaHe BO3HWKaeT, BUAUMO, OOHOBPEMEHHO C YErlOBEKOM, KOTOPbIA Ha
NPOTSKEHMM OOCTATOYHO ASIUTENbHOIO C TOYKM 3PEHUST IBOSIOLMM BPEMEHN HE CTOSBbKO
npucrnocabnmBaeTca K OKpyXalLen cpefe, CKOMbKo npucnocabnvBaeT OKpYyKatoLlyto
cpeny k cebe. BaxHenwyw ponb B npeobpasoBaHUM 4YENOBEKOM MPUMpOAbl UrpatoT
pasHOro poga XMMum4yeckume ornepauum ¢ BewectsoM. OgHaKo Havano 3apoXxaeHus
peMecrieHHON XMMun cnegyeT B NepByto oyepedb CBA3biBaTb, BUAMMO, C NOSBNEHNEM U
passutnem memarsnniypauu. B uctopum [QpeBHero mumpa TpaguUMOHHO BblAENSAKTCA
MegHbin, BpoH30BbIN 1 KenesHblM Beka, B KOTOPbIX OCHOBHbIM MaTtepuanom ans
N3roTOBMEHMST OPYAUA Tpyda WU OPYXUS SBMSANCb COOTBETCTBEHHO Medb, OpoH3a u
xeneso.

MeOb BnepBble NonyyeHa BbiNaBkon n3 pya, Bugnumo, npumepHo 3a 9000 net go
H. 9. [JocTtoBepHO m3BecTHO, 4TO B koHue VIl Tbicayenetma Oo H. 3. cywecrtsosana
MeTannyprua meau v ceuHua. B |V TbicayeneTum 00 H. 9. yXXe MMeeT MeCTO LUMPOKoe
pacnpocTpaHeHne u3genuin us meau.

MpunbnusmutensHo 3000 rogom A0 H. 3. JaTupyloTcs nepBble u3genus  u3
0/10851HHOU 6POH3bI, CNriaBa Meau U OrfloBa, 3HaunTenbHO 6onee TBEPOOro, YeM meadb.
Heckonbko paHble (npuMepHO € V TbiCAYENEeTUs 40 H. 3.) LUMPOKO pacnpoCTPaHUIIMCh
n3genua u3 Mbiwbsakosucmou 6poH3bl — cnnaBa Mean C MbllbAKOM. BpOH30BbIN BEK B
UCTOpUN OAWNNCS OKOMO [ABYX ThbICAY JeT; MMeHHO B OpOH30BOM Beke 3apoannuch
KpynHeunwune umBmnun3aumm gpeBHOCTMW.

[MepBble wu3genus n3  Xxeres3a HEMETEOPUTHOrO  MPOUCXOXAEHMS  Obinun
narotoBneHbl npumepHo 3a 2000 net Ao H. 3. HaumHasa ¢ cepeguHbl |l Thicayenetna oo
H. 9., M3denus 13 xenesa MnoNy4yunn LWKMPOKOe pacnpoctpaHeHne B Manon Asuu,
Heckonbko nosgHee — B [peumn u Ermnte. [llosBneHve wmeTtannyprum xenesa
npeacrTaBnaAno cobOM  CyWECTBEHHbIM Lwar BRepén, MOCKONbKY TEXHONOrMYecku
nonyyeHne xenesa 3HAYNTENbHO CIOXHEEe BbINMaBkM Megn wunu OpoH3bl. [Ons
noslydyeHnst xernesa HeobXoOuMMO NpUMeEHeHWe Oymbs — NPoAyBaHWA BO3gyxa 4epes
ropsILLMN APEBECHbLIN Yrofib, a Takke ncnonb3oBaHne 4ob6aBok — nocoB, obnerdaroLmnx

oTAeneHne npumMecen B Buae LWnakoB. MNepexod Kk MeTannyprum xxenesa npegnonaraet
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TaKkKe CyLlEeCTBEHHOE YCIOXHEeHue TexHonormm obpaboTkm meTanna nocne nnaBku —
KOBKa, HayrrnepoXxmnBaHme noBepxXHOCTHOrO Cro4, 3akanka u T. n.

B Il ThicayeneTnn 0o H. 3. ObiNM M3BECTHbI TaKXKe U CNOCObbI NONyYeHUs U3 pya
3onota n cepebpa. B cepeaunHe Il TbicadeneTus OO H. 3. BNEpPBblE MOfydYeHa pTyThb.
Taknmm obpasom, B [peBHeM mupe Obinn M3BECTHbI B YNCTOM BMAE CEMb METansOB:
Medb, CBMHEL,, ONoBO, Xeneso, 30510TO, cepebpo n pTyTb, a B BUAE CMMaBOB — €LUé U
MbIWbSAK, UMHK W BUCMYT. [JOCTMXeHUs MeTannypros [APEBHOCTM CTanuM OCHOBOW
MeTannyprmyeckon TEXHWKN BCero cpepHeBekoBbdA. CKOMbKO-HMOYOb CyLLEeCTBEHHbIE
YCOBEpPLUEHCTBOBAHWS B CTapWHHbIE METOAbI BbINMaBkn MeTansioB, 0CO6GEHHO B TEXHUKY
nosly4yeHust xenesa, 6binn BHeceHbl Nwb B HoBoOe Bpems.

MoMnmo MeTannyprum, HakonreHue nPakTUYEeCKUX 3HaHUW MNPOUCXOAUNO U B
Apyrmx obnactsax XumMmyeckom TexHonormu. Yxe B llI-m Tbicadenetum oo H. 3., NOMUMO
N3BECTHOW C APEBHENLUMNX BPEMEH TEPPAKOTbI (OBONCKEHHOW FMMHbI), MOAYYUIN LMPOKOE
pacrnpocTpaHeHne wu3genuss M3 ManosfuKW, MOKPbITOW CcrnoemM OoGMAMBHOM rnasypu,
OKpalLEHHOW oOKCcuaamMu CBUHUA, Xenesa, megun, kobanbta. lMpyMepHO K TOMy e
BPEMEHN OTHOCATCA W NepBble U3Jenusa 13 cTekna, obHapyxeHHble B Meconotamum,
Ervnte u [ManectuHe. HacTosiwee npou3BOACTBO CTeKMa, KOTOpOe OKpallnBanocb B
pasHble LBeTa, nosisunocb B [peBHem Ervnte B cepeaunHe |l TeicavyeneTtus OO H.9.
Ernnetckue peuentsbl, gatupyemsble |I-m TbicauenetTmem o H.9., CBUAETENLCTBYIOT Takke
M O BeCbMa BbICOKOM YpPOBHE pa3BUTUA NapdOMEPHOro WCKYCCTBA, KOCMETUKW,
TEXHOMOIrMM KpawleHnst TKaHen 1 ayobneHns Kox, dhapmaumm u T.n.

CnepgyeT OTMETUTb, YTO B AOAHTUYHbIE U PaHHUE aHTU4YHble BpPeMeHa MMEHHO
Ermnetr gaBnancsa obwenpusHaHHbIM nuaepoM B 06nactu XMMWYECKOW TeXHOMornu
(nckntovasn, noxanym, metannypruto). Becbma BaxHOW OCOOEHHOCTLIO PEMECIIEHHOM
xumun B [peBHem Erunte ABnAnocb TO, YTO BCe peMEcria Haxoaunucb Mo arvaown
XpaMoB, B KOTOpPbIX XpeLbl TWaTenbHO 3anucbiBann W COXPaHSNN UCNONb3yeMble
TEXHOMNOorMM 1 peuenTypbl. HamBbIClLero pacuseta xumuyeckue (kak, BNpovemMm, u Bce
npouyne) TexHonorun [OpeBHero mwupa [OCTUMMM B SMNIMHUCTMYECKOM Erunte n
nmnepaTtopckom Pume. CBoeobpasHOW aHUMKNONeaMen eCTeCTBEHHOHAYYHbIX 3HaHWUN
aHTMYHOCTM cTana 37-TomMHas «EcTtectBeHHas wuctopus» [nuHna  Crapuuero,
cogepxawasi cBefeHus no MeauuuHe, MUHeparnoruu, MeTannyprum, acTpoHOMUW,
dmsnyeckon reorpadumm, MeTeoposiormn, 3005f0rMu, OOTaHMKE W NPOoYUM pasgenam

€CTeCTBO3HaHuA.
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HakonneHune 3anaca npakTM4Yeckux CBeLEHUN U HaBbIKOB, MOflydYeHne GOonbLIoro
Yyncrna HOBbIX BELLECTB C Pa3HOOOPa3HbIMW CBOMCTBAMW YK€ B aHTU4YHblE BPEMEHA He
TONbLKO MO3BONANO, HO W TpeboBano caoenatb HekoTopble 0600LWeHus. VIMEHHO B
aHTM4YHON cbmnocodmm Gbina BnepBblie NocTaBneHa rnpobrema rnpoucxoxoeHusi cgolicmea

eseuwjecmea.
AHTMYHaA HaTypdpunococpus

MepBble domnocodckne npeacrtaBneHnsa o NPMpoLe BeLecTBa U NMPOUCXOXOEHUN
€ero CBOWCTB 3apoguIiMcb NpakTUYeCKN OAHOBPEMEHHO B pasHbIX LMBUAM3ALMAX OKOMO
VIl Beka 0o H. 3. B Kutae ato KoHdyuun u Jlao Usbl, B MHoum — byana, B lNepcun —
3opoacTp (3apaTtycTpa), B 'peunn — gunocodbl T.H. MUNETCKON LLKONbI.

Bce atn HaTypdmnocodckmne ydeHmns umetoT obLume YyepTbl:

1. Kocmorsnoeau4deckul nodxo0. YyeHne O npupoae BellecTBa M ero CBOWCTB
ABNSAETCA YacTbi YYEHUSs O MUPO3OAHUMM B LENOM, MpUYEM CBOWCTBA
BellecTBa ¢ HEOH6XOANMMOCTbBIO CreayT N3 CBoMCTB BeceneHHon.

2. [yanusm. BaxHenwum 3nemeHToM nboro HaTtypdumnocodCKOro ydeHus
ABNSETCA CyLecTBOBaHME Mnap MNPOTUBOMOMOXHbLIX MUPOBLIX Hayan (AH —
MHb, cBeTnoe — TEMHOE, aKTUBHOE — MAaCCMBHOE, NIOOOBbL — HEHABUCTb U T.M.).

OtnuuntenbHaa ocobeHHOCTb rpeyveckon HaTypdunocopun — e€ B 3Ha4YNTENBHOMN
CTEMNEHN CBETCKUM (HEPENUIMO3HbIN) XapakTep. B rpeyeckon Hatypdunocodpum MOXxKHO
BblAENUTb ABa TeYeHus, BblgenvBluMecsa no crnocoby oTBeTa Ha BOMNPOC O AENIMMOCTH
MaTepun: KOHTUHyannu3m 1 aToM1M3M.

KoHmuHyanu3am wncxoguT u3 NpeanosiokeHnsd, 4YTo MaTepus HenpepbiBHA W
aenvva oo 6eckoHeYyHOCTH; nobas ckonb yrogHo Manasi YacTb MaTepumn TOXOECTBEHHA
TOMY Teny, AeNeHMeM KOTOPOro oHa nosiyvyeHa.

Amomusm yTBeEpXAaeT, YTO MaTepus OUCKPEeTHa W COCTOUT M3 MHOXecTBa

HeOEeNMMMbIX HaCTU4EK — aTOMOB, — ABWXYLLIMXCA B NMYCTOTE.
MuneTtckaa wkona Hatypdunococdpumn n eé nocnegosartenm

danec Mwunetckmi (oK. 625-547 OO0 H.3.) sBUNCA OCHOBaTenem rpevyeckomn
HaTypdunococmn. Mo MHeHnto Paneca, MNOCKOMbKY BCE BeELECTBA CNOCOOHbI K
B3aMMONpeBpaLLeHNaM, BCE OHU ABNAOTCA NPOABAEHUS MU OQHOIO0 OCHOBHOIO BeLlecTBa
— apxecomsbl (anemeHTa). Y daneca OCHOBHbIM BelLecTBOM saBnseTcs goda. [lpuyunHa

Bblbopa Bogbl — B €€ BceoOLiecTn, NocKonbKy 3emns npeacraesnanace ®anecy B Buge
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ancka, nnbiBywero no 6eckoHeyHomy OkeaHy M HakpbiToro nonycdgepon Heba. Mpu
3TOM cama 3emMns obpasoBaHa «CryueHmem» Bogbl.

Y4yeHne daneca o CywleCcTBOBaHMM HEKOEro nepBoHadana Bcex BewectB Obino
BOCNPUHATO OonblMHCTBOM Gonee no3gHux ¢unocodoB; pasnuuMe B3rnsiaoB
BblpakarioCb NULLb B BONPOCE O TOM, YTO SBMISIETCA NepBOHAYariom.

AHakcumeH un3 Mwuneta (ok. 585-525 pgo H.9.), onupascb Ha HOBble
npeacraBneHns o Tom, 4To 3emns npeacraBndeT cobon wap, OKPYKEHHbLIN BO34YXOM,
yTBepxaan, 6yato nepBoocHOBOW BceneHHon n Bcex Ten (BELECTB) ABNAETCS MMEHHO
8030yx. Crywanck k ueHTpy BceneHHon, Bo3ayx obpasyeTt BOAY U 3eMIILO.

KceHohaH (oK. 565-473 g0 H.3.) cuyuTan, 4YTO MNepBOHA4yarioM BCex BeLllen
SABNSAETCS, HAaNpPOTUB, UMEHHO 3eMJis, Haxoaslwascsa B LueHTpe BceneHHon. 3 3emnu u
BOAbl NPON30LLIIM BCE OCTaslbHbIE BELLM.

epaknut 3dpecckun (ok. 540-475 Oo H. 3.) BbIAENAN NepBOHayano Bcex BeLllen
no wHomy npuHumMny. [lockonbKy OCHOBHbIM CBOMCTBOM BceneHHonm sBnsertcs
NOCTOSIHHOE MW3MEHEeHue, nepBocybCTaHUMENn [LOMMKHO OblTb HEYTo, HagenéHHoe
CMOCOBGHOCTBID K M3MEHEHUIO B MaKCMMarbHOW cTeneHun. TakoBow cybcTaHumen, no
MHeHUIO ['epaknnTa, ABNSeTCS 020Hb — U3BMEHYNBBIN U BCE U3MEHSIIOLLINA.

HekoTopble ¢mnocodbl Bbipa)xkanM COMHEHME B TOM, YTO BCe BellecTBa MOryT
UMeTb  OOHO-eOMHCTBEHHOE MepBOHA4yano; MNOSABUINCL  YYEHUs,, B KOTOPbIX
npegnonaranoch CyLeCTBOBaHNE HECKOSbKMX Hayan (35IEMEHTOB).

AHakcmangp (ok. 610-546 0o H. 3.) BbIcKasan npegnosioXXeHne O TOM, YTO Hekas
nepsocybcmaHuyus — 6eckoHeYHas, BeyHas, obbemniowasa Bce MuUpbl — NpeacTaéT Ham B
BNOE TPEX U3BECTHbLIX OCHOBHbIX CyOCTaHLUM — 800bI, 3eMsIU N O2HA. DTN cybCcTaHummn
(cTuxmn) HaxogaTcs B BeYyHoOM Oopbbe, OAOHAKO HEKUM EeCTECTBEHHbIN  3aKOH
(HeobxoouMOCTb) He no3BONSET OOHOM CTuxum BO30bGnagaTtb Hag apyruvmn. Bce
BellecTBa (Tena) okpyxawwero mvpa obpasylTca B pesynbTarte coveTaHusd BOAbl,
3eMInN U OTHA.

Omnenokn m3 ArpureHTta (ok. 490-430 0O H. 9.) AOBEN YMCIO 3MEMEHTOB-CTUXUN
Ao veTblpéx. Mo Amneaokny, BewwecTBo ob6pa3oBaHO CMeLleHNEM 3eMriu, 800k, 8030yxa
N O2HA. ANeMeHTbl OMMNeadoKa MaTepuanbHbl U HagerneHbl CBOMCTBaMU ¢usiuu (noben)
n gpobuu (Bpaxapl). ATn ABEe NPOTUBOMNOSIOXKHOCTM, NPUCYLLME BCEM Tenam, U NpuBoaAT

MaTeputo B ABMXKEHNE.
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Mpeto cyulecTBoBaHUSA YeTbIpEX Hayan Bcex Beulen (3nemMeHToB) — 3eMnu, BOAbl,
OfHA W BO3gyxa — noggepXuvBanu W TakMe Benukue unocodbl aHTUYHOCTU, Kak
Mudparop (ok. 500 o H. 3.) n NnatoH (428-348 fo H. 3.).

®dusmyeckoe yyeHue [lnatoHa wm3noxeHo B Auanore «Tumen». 3aMMCTBOBaB Y
CBOMIX MpeaLlecTBEHHUKOB NpeAcTaBneHne O 4YyeTbipex Buaax matepum (3emne, Bope,
BO3yXe M OrHe), OH cyMTan MX CNOCOOHbIMM KO B3aMmonpeBpaleHusM. OTU BUAbl
MaTepuu, No MHeHWo [NnaTtoHa, ABNATCA NPosIBIeHMEM €AVMHOW NEePBUYHON MaTeEpPUN.
YacTuubl pasHbix BUOOB MaTepun nNpencTtaBnstoT cobon npaBuibHblE reoOMeTpuyeckue
Tena. [natoH o06BACHAN CBOWCTBO BWAOB Martepum — TBEPAOCTb, MNIABKOCTb,
BO34yX000pa3HOCTb, OrHeobpasHOCTb — reoMeTpuen MHOrorpaHHuUKoB. [ peveckumu
reomeTpamm ObIno AOKa3aHo, YTO CyLLECTBYET NULLb NATb NPaBUbHLIX MHOTOrPaHHUKOB:
TeTpasaap, oktasgp, Ky, nkocasgp v gogekasap. Nockonbky u3 CywlecTBYHOLIUX BUAOB
Matepum cambiM YCTOMYMBBLIM W HaUMeHee MNOABWXHbIM SBNseTca 3eMns, To eu
COOTBETCTBYET YeTbIpexyroribHasa nrockocTb Kyba (B) kak Haubonee obecnevmnsaroLLas
3Ty  yctomumBocTb. CBOWCTBO  ApyrMx  BugoB  Martepum  obecneuyvsaloTcs
COOTBETCTBYHOLUMMMU MHOIOrpaHHMKaMMU: OFHIO COOTBETCTBYET TeTpasap, BOAe — OKTasaap,
BO34yXy — ukocaagp. NMockonbky He ObiNoO anemeHTa, COOTBETCTBYHOLLEro Aoaekasapy,
MnaToH BbICKasan waew, YTO CywecTByeT eue nNATbIA ANIEMEHT, KOTopbin 6or

ncnonb3oBarn, YTobbl co3gatb HebecHble Tena.

vesoo

PucyHok 1. [lpaBurnbHble MHOrorpaHHuUKM (NraToHOBbLI Tena): a) — TeTpasgp, 6) —

oKTasap, B) — Ky0, r) — ukocaaap, 4) — gogexkasgp

[MnaToHOBbLI TENa B HEKOTOPOM OTHOLLEHMM MOXHO CPaBHWUTL C aTOMamu, O4HaKO
lMnaTtoH KaTeropuyeckn oTpuuan UX HeaerMMOCTb. ONeMeHTbl, N0 MHeHuo [1naToHa,
npeacTaBneHbl YMcnamu, KOTOpble HaXOASATCSA B MOCTOSIHHOM MPONopuuun, T.e. OrOHb
OTHOCUTCS BO34YyXY, Kak BO3yX K BOAE U Kak BOAA K 3emrie.

[aHHaa kapTuHa nepeknukanacb ¢ uaeamu [ludparopa, pasBuBLUETO KOEH
OOBACHEHNA SABMEHUN peanbHOCTU Ha OCHOBE MaTeMaTU4eCKOW 3aKOHOMEPHOCTW.
OpHako y MNudparopa onbITHOE NO3HaHUE B 06nacTn pmnanvecknx ABNEHNn NOAMEHANOCH
MUCTMKON 4uCen; wuaeanom no3HaHus Ons ero nocnegosatenen OblNnoO naccuMBHOE

co3epuaHune, a He aKTMBHbIN SKCMNEPUMEHT. Bmecte ¢ Tem ans pa3BnTnA (*)I/I3I/I‘-IeCKI/IX
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KoHUenuui Obina YpesBblHaHO BaXXHa YCTaHOBMEHHas nudparopenamm BO3MOXHOCTb
onepaunin ¢ PU3N4ECKMMN BENNYMHAMMK MYTEM CBEOEHUSA X K MEpe N Ynchny.

[o nornmyeckoro COBEpLUEHCTBA CUCTEMY YETbIPEX CTUXMA [OBEN OAWH U3
BENUYaNLINX MbICINTENEN aHTUYHOCTU — Apuctotensb u3 Ctarmpsbl (384-322 go H. 3.). Mo
MHEHMIO ApPUCTOTENS, YETbIPE U3BECTHbIE CTUXUN HE MaTepuarnbHbl, a ABMAATCA NULb
pasnUYHbIMK NPOSIBNIEHNAMM (COCTOSIHUAMM) nepsomamepuu. NepBomaTepusa NpeacTtaér
YenioBeky, NPosiBfss O4HOBPEMEHHO OBa U3 ABYX Nap MPOTMBOMOSIOXHbLIX CBOWCTB —
Xxos100a N merina v 8/1aXHoOCmMu Unu cyxocmu:

Tenso + cyxocme = 020Hb Tenno + enaxHocme = 8030yX
Xornod + cyxocmb = 3eMrisi Xorno0 + enaxHocmb = 8oda

CywectBoBaHne [AByX nNap MNPOTUBOMOSIOXKHbBIX 3fEMEHTOB, SABNSAOLIMNXCA
HOCUTENAMM AOBYX TMPOTMBOMOSIOXKHBLIX Map kKayectB, ApuUCTOTenb NpeacTaBnsan
rpadpuyecku B BuAe T.H. KBagparta NpOTUBOMOSIOXHOCTEN.

B pesynbTate COeOUHEHWS SMEMEHTOB B PasfIUYHbIX COYETAHUSX BO3MOXHO
obpasoBaHMe CMNOXHbIX TeSl C pasnuyHbiMu ceoncteammn. ObpasoBaHMe HOBOro Tena (c
WHBbIM COYETaAHMEM 3MEMEHTOB) BO3MOXHO, N0 ApUCTOTENO, B pesynbTaTte MuKcuca —
WUCTUHHOIO CMELUMBaHNA (B OTNIMYME OT MEXaHUYeCcKoro). BakHbIM MOMEHTOM B yYeHUN
Apuctotensa saBnsieTcs CNOCOOHOCTb 3MEMEHTOB K B3auMMonpeBpalleHuto. ITo
BO3MOXHO, MOCKOSbKY KaXabll 3aneMeHT npeacraBnseT cobomn nub 04HO N3 COCTOSIHUM
eavHon nepBomaTtepum  (onpedenéHHoe  codveTtaHme  kadectB). [lonoxeHne o
BO3MOXHOCTM MNpeBpalleHns OOHOro 3remMeHTa B Apyrov crano nosgHee OCHOBOM
anXMMM4yeckom mnaem O  BO3MOXHOCTM  B3aMMHbIX  MpeBpalleHuin  MeTansoB
(TpaHcmyTaumn).

OIoOHb TENNO BO34YX

CYXOCTb BJITIAXHOCTbL

3EMNSA  xomon _ BOMA

PucyHok 2. «KBagpat npoTUBONONIOXHOCTEN» ApUCTOTENS

Ewé oagHMM MOMEHTOM B Yy4eHuM ApucToTensa ABMseTCAa caenaHHoe WM
npegnonoXeHne O CyLeCTBOBAHUW 1ssmo2o 3rieMeHma (No natblHW quinta essentia;

3(*)I/Ip nnin Ha4ano }J,BI/I)KGHVIFI), M3 KOTOPOro COCTOAT HebecHble Tena. |_|OCKOJ'Ibe
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Hebecam NpuCyLLN BEYHOCTb U COBEPLLEHCTBO, OHM HE MOryT ObITb 0Bpa3oBaHbl TEMM Xe
afieMeHTaMu, YTO 1 3eMHble Tena (Tena «noos1lyHHO20 Mupa).

Mo mHeHnto ApwuctoTtens, BceneHHaa v Pasym nogyvMHeHbl OOHUMM W TEM Xe
3akoHaM. [oaToMy yyeHne ApuUCTOoTeNs NOCTPOEHO B TOYHOM COOTBETCTBMM C 3aKOHaMM
dopmanbHOM NIOrMKN, CO34aHMEM KOTOPOW YeNoBEYECTBO Takke 0653aHO eMy (MMEHHO B
dopManbHON nornke ApuUCToTeNns BnepsBble UCMONb30BaH YNOMSHYTbIN Bbllle KBagpaT
npoTusonosnioxHocten). Cnuctema ApuUcCToTensd MMeeT 4pes3BblHaMHO BaXHOE C TOYKK
3peHns HaTyppunocodun OOCTOMHCTBO — OHA 8HYMPEHHE Herpomueopeyusa, T.€. HU
OOHO W3 CrneacTBUMM He HaxoguTca B MPOTMBOPEYMUM C  UCXOOHLIMWU  MOCHISTKAMW.
MockonbKy B cnopax aHTUYHbIX PUITOCOCKUX LLKOST UMEHHO fornka SiBASeTCS rMaBHbIM
WHCTPYMEHTOM (3MMNMPUYECKME OaHHble UCMNONb30Banucb HaTypdunocodamm nuwb B
KayecTBe WNOCTpaumn), ydeHne ApUCTOTENS CO BPEMEHEM 3aCIy>XUMO LUMPOKOE
npusHaHme. OcobeHHO nonynsipHbIM OHO CTano y apaboB M B cpegHeBekoBoW EBpone.
HecomHeHHon 3acnyron ApuctoTtens 6bI510 co3gaHne paunoHanbHOW, BCeobbeMMoLEeHN,
LEeNnoCTHOW, YNOpsiAOMEHHOM Ha OCHOBE €ro fOorMKM CUCTEMbl 3HaHUW, OKasaBLueun
OrPOMHOE BIIMSIHWE Ha pa3BuTMe nosgHenwen omnocodCcKomn MbICn.

B uenom kocmosnorna nocnegosartenienn ApuUCToTend, KOTOPbIKM, B OTNMYME OT
AHakcumaHgpa, cuutan BceneHHyto KOHeYHOn, MoXeT BbITb NpefcTaBneHa crnefyowmm
obpasom. Bokpyr ueHTpa BceneHHon (ueHTpa 3emnun) pacnofioxeHbl nocnegoBaTenbHO
chepbl YETHLIPEX IMEMEHTOB B MOPSAKE YMEHbLUEHUS WX TSHXKECTU — 3eMin, BOAbI,
Bo3ayxa W orH4a. [Janee cnegytloT nnaHeTbl, obpalwiatowmeca BOKpyr 3emnu, B
cnegywouwem nopsagke: JlyHa, Mepkypun, BeHepa, ConHue, Mapc, KOnutep un CaTtypH. 3a
opbutamn nnaHeT pacnonioXkeHa cgpepa Hernod8UXHbIX 38€30. [ABMKeHWe nnaHeT no
HebGocBO4y 4pes3Bbl4aMHO TOYHO ONUChbIBaNocb paspabotaHHonm okono 150r. H. 9.
reoueHTpunyeckon cuctemon Knasgusa [lTonemes (ok. 90-160), y koTtoporo B cuny
coBeplleHCTBa Hebec opbutbl obOpaweHns nnaHeT BOKpPyr 3emMnn  SBASMAUCH
NPaBuUIIbHbIMU  OKPY>XHOCTAMM  (BCNEACTBME 4Yero MpuLWIMoCb BBOAWUTb  CUCTEMY
anuyuknos). HeTpygHO, KcTaTu, 3aMeTUTb 30eCb HECOMHEHHble aHanormm ¢
COBPEMEHHbLIM B3rnggoM Ha cTpoeHue 3emnu: siumocghepa, esudpocgepa, ammocgepa
U MacHumocgepa — He YTO MHOe, Kak cgbepa 3emsiu, cghepa 800bl, chepa 8030yxa U
cghepa oOcHS B cuctemax Amnepokna, natoHa, MNudparopa n Apuctotenda. Yetbipe
CTUXUM aHTUYHbIX HaTypUIIOCO(POB MOXHO CHECTb Takke npoobpasom YeTbIpEx

arperaTHbIX COCTOSIHUI BellecTBa — TBEPAOro, XNAKOro, ra3o06pa3Horo 1 nnasMeHHoro.
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Cnepoyet oTMeTUTb, YTO B aHTUYHble BpemMmeHa [InaToH cuuTanca OGonee
3HauyuTenbHbIM dunocodom, Yem ApuctoTtenb. OgHako B cpefHeBEKOBOW hunocogum
asToputeT Apuctotens Oblfl COBEPLUEHHO HenpepekaembliM, U B pPasBUTUN XUMUK
HaTypdunocopua Apuctotensa — no BblpaxeHuto bepTpaHa Paccena, «cuctema
lNMnatoHa, pasbaBneHHass 34paBblM CMbICIIOM» — Cbirpana BaXHEWLY posib.
3HaUnTENbHYI0, XOTA U He FMaBHYK POfb B NOAAEpP)KaHMM MHOMOBEKOBOrO rocrnogcrsea
yyeHus ApucTtoTens cbirpan U TOT (PakT, YTO MMEHHO OHO ObINo BbIOpaHO B KavecTBe

HaTYpdMNOCOPUMN XPUCTUAHCKOWN LIEPKOBbLIO.
AHTUYHBLIN aTOMU3M

CnocobHocTb mMaTepum K 6eckoHeYyHoMy AEeneHnto oTBepranacb
npeacraBUTENSAMU  amomMucmuyeckod Tpaguunmm B rpedyeckorm  HaTtypdumnocogum.
OCHOBOMNOSTOXXHNKOM aTOMM3Ma MOXHO CYMTaTb MOHMKCKOro cpunocodpa Jleskmnna (oK.
500-440 po H.93.), yTBepxgasLlUero, 4YTo CywlecTByeT npegen AefieHusi — HacCTOSNbKO
Manas yacTtuua, 4To eé ganbHenwee geneHne HeBo3MOXHO. [leMokput ns Abgepbl (OK.
460-370 oo H.9.) HasBan 9TM HedenuMmble, Be4YHble, abCOMOTHO MPOYHbIE YacCTULbI
oTOUOG — Hegenumble. «Hem Hu4ye2o, KpomMe amomo8, Be4YHO OB8UXYUWUXCS 8
beckoHe4YHoU nycmomey — 3TOT Te3nc [JemMokpuTa nér B OCHOBY aHTUYHOro atoMm3ma.
Bce u3NOXeHHble Bbille KOHUENUUM KaTeropudeckum oTpuuannm BO3MOXHOCTb
CyWlecTBOBaHMS MNycToTbl. Hanuuue nycTtoTbl (Bakyyma) Obino Heobxogumo Aans
CYLWEeCTBOBaHUSA OBWXEHUsSl, MO0 B 3anofIHEHHOM MUpPE BELLaM OBUraTbCA Hekyga —
AaHHbBIM NpyHUMN yTBepxaanca apmeHngom n obocHoBbIiBanca 3eHOHOM Jnenckum
(V B. oo H.93.). Kpome nycTtoTbl, AN aTOMUCTMYECKOM KOHLEMUUU XapaKTEpPHO Takke
NpU3HaHWe NPUHUUNOB COXPaHEHNA MaTeEPUN (HUYTO HE MOXKET BO3HUKHYTb U3 HUYETO) U
coxpaHeHusi hopm maTepum (Npupoga BCE pasnaraeT Ha Tena M B HUYTO HUMYEro He
nepeBoauT, T.e. B NpMpoAe MOBTOPSAIOTCA MOCTOSIHHO OAHWU M Te e (hopMbl Matepum).
JNleBkunn n [JeMOKpUT UCXOAUNM U3 NPUHLMNE OETEPMUMHMU3MA: HUYTO HE BO3HMKAET U3
HU4ero, a BCé — N3 onpeaeneHHon npuynHbl 1 HeobxoammocTtn. OHM He gann, OgHako,
HUKAKOro OOBACHEHUS MPOUCXOXOEHUSA W MPUYMHBI MEPBOr0 TONYKA, BbI3bIBAKOLLENO
nepBoHa4anbHoOe OBMXEHNE aTOMOB.

OCHOBHbIMM XapakTepucTUKamm aToMoOB, MO MHeHWUo [emokpuTa, SBRSTCA
pasmep, dopma U BECOMOCTb; Npu 3TOM 4Yncro dopm aTomoB 6eckoHeuHo. CoeanHsasch
Mexay cobour B pasfiMyHbIX COYETaHMSX, aTOMbl MaTepumn obpasyoT HOBblE BeLecTBa C
pasnuyHbiMM  cBonctBamn. Camm  atoMbl B COEAMHEHUSIX COXPaHSAKT  CBOK
NHONBMAOYaNbHOCTb.
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OgHonm  u3  npuHuMnManbHbix  cnabocten  cdmnocodckoro  atommama,
nposiBMBLLENCA YXe Yy [leMokpuTa, ABnseTcs BONPOC O crnocobe coednHEHUs aTOMOB.
Hdemokput npegnonaran, 4YTo CNOCOBHOCTb aTOMOB K coeAuHeHuto obycnoBsreHa
ocobeHHOCTAMN X POPMbl U pasMmepa — HannMuMeMm y aToOMOB BbICTYMNOB, yriybneHun,
3ybuoB, kptodkoB u np. OgHako 9TM nonoxeHus [emMokpuTa KpUTUKOBaNU Laxe ero
nocrneposatenu — Anukyp (341-270 po H. 3.) yTBepxaan, 4to «He mMoxem 6bimb HU
Kpro4YKoobpasHbiX, HU mpe3ybuyeobpasHbix... amomos; ece amu opMbl 8ecbMa
Xpynku... Kprodku u yenbl... cmo2ym 6bimb omopeaHsl...». Bnpoyem, Snukyp Takke He
cymen NpeanoXuTb HUYEro fny4lle ManeHbKMX OTPOCTKOB, MOCPEACTBOM KOTOPbIX aTOMbI
nepennetatTca. BaXxHbIM M3MeHEHNEM, BHECEHHBIM B aHTUYHbLIA aTOMU3M JMUKYPOM,
cTano yteepxaeHue 06 orpaHM4eHHOCTM 4ucna PopM aToMOB — 3TO YMCNO, MO €ro
MHEHWIO, HeonpeaenéHHO BEMNNKO, HO KOHEYHO.

B aHTM4HOM MUpe YMCNO CTOPOHHWKOB ATOMMUCTUYECKOM KOoHuenuun 6bino
HEeBeJSIMKO, MOCKOSIbKY B (pnnocockux cnopax (a MMeHHo norndeckme gokasaTernbcTBa B
ANCKYCCUWN CHUTaNUCb KPUTEPUEM UCTUHBI) MNO3NLMS aTOMUCTOB Oblna NpOUrpbILLUHON, HE
B NocrneaHo oyepeab Gnarogaps BONpocy 0 coeanHeHun atomoB. Criegyet OTMETUTD,
YTO TPyAbl @HTUYHbIX aTOMUCTOB YTpayeHbl MPaKTUYECKN LENUKOM — OT [JemokpuTa u
OnnKypa OCTanucCb NuUlb OTPbIBKM M LMTaTbl, NPUYEM 4Yalle Bcero — B paboTtax ux
ONMOHEHTOB. [1pakTnyeckn eanHCTBEHHOE MOMMHOCTBIO COXPaHMBLUEECH COYMHEHUE — 3TO
anpaktmyeckas noama De Rerum Natura («O npupoge Belwleny»), wmsnarawowas
BO33peHusa [lemokputa n 3nukypa, KOTOPYH Hanucan pumckui noat Tut Jlykpeuun Kap
(95-55 po H. 3.).

O6wue YepTbl aHTUYHON HaTypdunocodpum

HecmoTpa Ha npuvHUMNManbHble pasnuuns KOHTUHyanMama Wu aTomu3Ma B
06BbACHEHNN pa3HOObpa3nsa BELWECTB, BCE aHTUYHbIE HAaTYpPUNOCOdCKME LLKOSbI MMENN
N3BECTHYI0 OBOLIHOCTb nogxoda: B ntobom criyyae MHoroobpasve CBOWCTB CYMTANoChb
CNnyyYyanHbIM NPOSIBNIEHMEM CYOCTaHUMM — HEKMX abComnTHbIX Hadyan, XoTda Obl wn
ANCKPETHbIX.

B kauecTBe OCHOBHbIX YepT HaTypdUIocodumm MOXHO OTMETUTL crieaytoLlee:

1. YMo3puTenbHOCTb. AHTUYHaA HaTypdunocodua npeacraBngaetT cobon YNCTyto

abcTpakuuio (NOpPoN reHManbHyR), JUWEHHYK KaKUX-NMMOO 3MMMPUYECKNX
OCHOB. YyBCTBEHHbIE AaHHblE BCErga UCMOMb3yTCH NULb KaK UNMCTpauns

ans yM03aKmoqu|/||7|.
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2. [Oepykumsa (paccyxgeHue oT obuwero K 4acTHoMy). Bcskas aHTuyHas
HaTypdunocodckas KoHuenuusa npeteHayeT Ha Bceobliee O06bACHeHWe

ycTponctea BceneHHoW; CBOWCTBa BeLleCcTBa JIOTMYECKM BbITEKawT U3
cBoncTB BceneHHon.

3. Bbibop nepsomatepum (cybcTaHummn) B Ka4ecTBe 00bekTa N3yveHus.
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Il. ANXUMUYECKUN NEPMON

AnekcaHppunckas anxmmus

Konbibenbo XxumMmm npmMHATO cumTatbh AnekcaHgpuinickyro akagemmnto. OcHoBaHHas
AnekcaHgpom MakegoHckum B 332 I 40 H. 3. HoBada ctonuua Ermnta — Anekcangpua —
ObICTPO cCTana KpynHeWWwMM TOProBbiIM WU KYNbTYPHbIM  LIEHTPOM  aHTU4YHOrO
CpeaunsemHomopbsi. Ntonemen CoTtep, copaTHuK AnekcaHgpa, CTaB MNOCMe CMepTu
nocnegHero (323 po H.3.) uapém Ermnta, ocHoBan AnekcaHOPUNCKYIO akagemuio,
KOoTopas BMeCTe C CO3JaHHbIM NPU Her KpyNnHEeNLWUM XPaHUNULLEM aHTUYHBIX pyKonucemn
— Anekcangpuiickon oubnuotekon (okorio 700 000 pykonucen) — npocylliecTBoBana
okorno Teicaum net (go VIl B.). C akagemunen Obinn CBA3aHbl MMEHA TakMX BblAatoLMXCA
MbICITUTENEN aHTUYHOCTU, Kak EBknng, Apxumes, lNTonemen.

pekn npuHecnn B Ermnet cBoi Hatypdunocoduo, npexne BCEro y4yeHue
Apuctotensa. B camom Ermnte nmenacb BbICOKOpa3BUTaa peMecineHHas XMMus, Npu4ém
€€ CyllecTBEHHOe OTNn4YMe OT FpeyvecKoM 3akniovanocb B COCPenoTOMEHMM peMécen
BOKPYr XpamoB, Mpexne Bcero xpamoB erunetckoro 6ora Tota (Oxytn). B xpamax
ncnonb3yemMble peuenTypbl U TEXHOMOIMYECKNE MPOLIECCHI TWATeNbHO 3anucbiBanuchb,
coxpaHsanucb n obeperannucb OT HEMOCBSALWEHHBIX; B TO X€ BPEMS OHW TECHO
CBSA3bIBANIMCb C acTposiorMern n marmdyeckummn obpsgamu. MNpakTM4ecKMMU 3HaHUSIMKU B
Ermnte (B otnnume ot [peuumn), Takum obpasom, obrnaganu He TOMbKO NPOCTbie
pPEMECIEHHNKN — pabbl U NpeacTaBUTENN HU3LWINX KNAacCoB CBOOOAHbLIX NIOAEN, HO U
Xpeubl — [OcCTaTodHO 0OpasoBaHHble MAW, 3aHMMalolmMe BbICOKOE coumanbHoe
NOSIOXXEHNe.

MiMeHHO B AnekcaHOPUWCKOW akagemum npou3oLlnio CoeauHEHUE Teopuun
(aHTMYHOM HaTypdmnocodmm) N NPaKTUYECKNX 3HAHUN O BeLecTBax, MX CBOMCTBAX M
npeBpalleHnax; U3 3TOro CoeaMHEeHus U poaurniacb HoBas Hayka — khemeia. Camo
Ha3BaHWe XMMUU OObIYHO CYMTAETCH MPOUCXOAALWMM OT ApeBHero HasBaHus Ervnta —
Kem wmnu Xem — w1, NO-BMAMMOMY, OHO AOSMKHO ObIIO O3HayaTb HEYTO Bpoae
«ErmneTckoro uckycctea». B pesynbtate 00beauHEHMS MPaKTUYECKUX 3HAHWUK
ermneTcknxX >XpeuoB W HaTypdunocodpmm npousownn asa B3anMOOOYCNOBNEHHbIX
npouecca:

1. OnnuHuzauus «CeAWEHHO20 maliHo20 UCKyccmea» €ernneTckux Xpeuos.

lMpakTnyeckne 3HaHMs Npnobpenn «TeopeTnyeckyto 6asy» B BUae nNnaToBCKO-

APUCTOTENEBCKOIO y4eHusa o '-IeTpréX ANeMeHTax-CTUXndx.
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2. Mucmucpukayusi Hamypcgurnocogpuu. B paumnoHanbHyo cuctemy Apuctotens
OblnNn NpmMBHECEHbI NOCLINKM Nndraropa 0 BaXXHEWLIEN Ponv vncna u npoyune
MUCTUYECKME ONEMEHTbl, M3Ha4yanbHO COBEPLUEHHO HexapakTepHble Ans
apuUCTOTENEBCKON MeTananKu.

PoauBwasnca B AnekcanHgpun anxumusa (Camo CroBO «anxumusi» nveet Gonee
nosgHee npovcxoxgeHue) cpasy xe ob3aBenacb HebecHbIM MOKpoBUTENEeM — 3TO Oor
ToT, erMneTckmin aHanor rpeko-pumckoro [epmeca-Mepkypusi, BeCTHUK ©Ooros, 6or
ToproBnn, obmaHa u T.n. ToT-lepMec 4acTo OTOXAECTBNSAETCA C nereHgapHbIM
ocHoBaTtenem anxumun 'epmecom Tpucmernctom (Tpwxabl Bennyanwmm), kotopomy,
No MHEHUIO anxMMuKoB, NMoan 06s13aHbl CyLLEeCTBOBAHMEM MUCbMEHHOCTU, Kanengaps,
actpoHomun u np. B AnekcaHgpuickon akagemuin nabopaTtopum  «CBSALLEHHOro
NCKyCCTBa» pasMellanucb B MaBHOM 34aHuM akagemmm — xpame Cepanuca (xpam
XW3HKU, CMEPTU N ucueneHus). Ha npoTsikeHnn BCero CBOEero CyLecTBOBaHUS anxmmus
ocTaBanacb Haykou 2epMemu4yeckol — 3aKpbITON AN HENOCBALEHHbIX.

OCHOBHbIMM  OObEKTaMM  U3YYEeHUS aneKCaHOPUACKOW anxumMumm  SaBRASANUCH
MeTanfnbl, WMEHHO B anekcaHOpUWUCKUA nepuod opmMmupyeTcs  TpaguuMOHHast
MeTansnonnaHeTHaa CMMBOSIMKA anxXuMnn, B KOTOPOWN KaXKaoMy U3 CEMU U3BECTHbIX Toraa
MeTasnsioB conoctaBnsafiacb COOTBETCTBYHOLWAA nfaHeTa U AeHb Hegenu. Bnpouewm, B
€BPOMNENCKON arnxuMnYeckon Tpaguumm pTyTb 3a4acTyid MeTanfioM He cyuTanacs,

nockonbky B bubnmm oHa He ynomsiHyTa.

) — cepebpo, JlyHa, noHeaenbHUK A — OFOHb (3MEMEHT)
Q — pTyTb, Mepkypuii, cpeaa, ﬁ — BO3ayX (nemeHT)
dunocodckasa PTyTb
Q — mefb, BeHepa, naTtHuua v — BoAa (2N1eMeHT)
@ — 3onoTo, CornHue, BOCKpeCeHbe ‘g’ — 3emns (3NeMeHT)
d —xeneso, Mapc, BTOpHUK é — cepa, dunocodckasa Cepa
QI. — onoeo, OnuTep, yeTBepr e — conb, dunococpckasa Conb
b — cBUHel, CaTtypH, cyb66oTa 6 — anukenp (unocogCcKknin KameHb)
% — Benukoe nenaHue (TpaHcMmyTaums) E;E — 3aBeplleHne Benvkoro genaHung

PucyHok 3. BaxHenwune anxmMmmyeckue 3Haku
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K 4ncny HeCOMHEHHbIX MPaKkTUYeCKUX AOCTUMXKEHUN IPEeKo-ermneTcKUx anxmmmnkoB
cnefyeT OTHECTU OTKpbITUE SIBEHUA amanbramumpoBaHus metannos (duockopug, | Bek
H. 9.). AnekcaHapUACKUMK anxMMmukamu Obin ycoBEpLUEHCTBOBAH Cnocob m3BneveHus
3onota u cepebpa u3 pya, ANs Yero LUMPOKO MpUMEHsNacb PTyTb, Nonyyvyaemasa u3
KMHOBapn wunu karnomenu. Amanbramy 3o05i0Ta Haydanm MpuUMeHATb Afs No3050Thl.
Anxnmukamn 6bin paspaboTaH Takke Cnocod OYUCTKM 3o05oTa KyrnesuposaHuem —
HarpeBaHWeM pyabl CO CBMHLIOM U CESNTUTPOMN.

[MOMMMO  NPaKkTUYECKOrO  3HAYeHUsl, YHUKanbHas  CNOCOOHOCTb  PTYyTU
obpa3oBbiBaTb amMarnbramy npuBena K MNOSBMEHUIO NPeACcTaBfneHns O PTyTU, Kak ob
ocoboMm, «nepBMYHOM» MeTanne. Tomy xe cnocobctBoBanuM M HeOOblYHbIE CBOMCTBA
COeOVHEHUsT PTYTU C CEPON — KMHOBApW, — KOTOpas B 3aBMCUMOCTM OT YCrOBWWA
nonyyYeHus UMeeT PasfIMyHy0 OKPacKy — OT KpaCHOM 0 CUHEN.

[MepBblM 3HAYMTENbLHLIM MpeacTaBUTENEM aneKkCcaHOPUUCKOM anxXuMuu, uMs
KOTOPOro OOLWno A0 Hawux gHewn, ctan bonoc [emokputoc ns MeHge, n3BecTHbln ewé
kak [Ncespo-Aemokput (ok. 200 oo H.3.). HanucaHHaa Bbonocom kHura «®dusmka u
MUCTUKa» COCTOUT U3 YETLIPEX YacTen, NOCBALEHHbLIX 30510Ty, cepebpy, AparoueHHbIM
KamHaAM wn nypnypy. Y bonoca BnepBble cdopMynuMpoBaHa wuaes mpaHcMymauuu
MemaJsisioe — NpeBpaLleHnsa ogHOro MeTtansa B Apyron, npexae Bcero HebnaropogHbix
MeTannoB (CBMHLA WNU >Xenesa) B 30M0TO, CTaBLlasi OCHOBHOW 3ajayen Bcero
anxuMmM4eckoro nepuoga.

Cnegyetr OTMETUTb, YTO BO3MOXHOCTb TpaHCMyTauunm OBOCHOBbIBanachb
anxMMMKamMm Ha OCHOBE TEOPUM YETbIPEX IMEMEHTOB-CTUXUMKA. Camu  3MEMEHTHI,
coyeTaHMeM KOTOpbiXx O0Bpa3oBaHbl BCE BeLLECTBa, CNOCOOHbI MpeBpallatbCa Apyr B
apyra. NMNoatoMy npeBpalleHne OgHOro MeTansa, COCTaBfEHHOro 13 3TUX 3NIEMEHTOB, B
ApYyrov meTansn, COCTaBfIEHHbIN UX TeX Xe 9NeMeHTOB B PYroM COoYeTaHuu, cHMTanochb
nuwe BonpocoM MmeToda (uckycctea). [MpakTnyeckon npeanochbifikoM BO3HUKHOBEHUSA
naev TpaHcMyTauum Morno 6biTb M3BECTHOE C APEBHOCTM pe3koe U3MEHEHNE OKpPacKn u
CBOWCTB MeTasnsna npu BBeAEHUN HEKOTOPbIX 406aBOK (Hanpumep, UBET n3BecTHon c IV
TbiCAYENEeTUSa 0 H. 3. MbILbAKOBUCTOW Meau BapbupyeTcs OT 6enoro 4o KpacHOBaTbIX U
30510TUCTbIX OTTEHKOB).

OcywiectBneHme TpaHCMyTauMM MeTansioB M COCTaBWIIO OCHOBHYIO 3agadvy
anXuMmm Ha npPOTSXKEHMM BCero eé cyuwectBoBaHud. [lepBble onucaHus cnocobos
N3roTOBMEHMST CNraBoB, NOAOOHbLIX GnaropogHbiM MeTannam, UMeKTca yxe B pabote

bonoca; B 4acTHOCTM, TaM OnuCbiBaeTcA npurotToBneHne natyHun — XXENTOoro cnraea
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Meau C UMHKOM, KakoBOM cnnaB, Mo MHeHuto bonoca, gaeBnanca ogHonm w3
pasHOBMOHOCTEN 30M0Ta.

Ewé ogHo poweplwee [0 Hawero BPEMEHU COYMHEHWe arnekcaHApUMCKOro
nepuoga — sHumknoneaus, kotopyt okono 300 r. Hanucan 3ocum [MaHononut. B aton
KHUre, npeacraesnstowen cobon NponsBoACTBEHHbIE peuenTypbl, 06unbHO caobpeHHbIe
MUCTUKOWN, UM CBefeHbl BCe 3HaHUsA no khemeia, cobpaHHble 3a npeabigylume Nsatb uUnm
WwecTb BekoB. 3ocum onpeaenan khemeia kak MCKycCTBO AenaHus 3o50Ta n cepebpa,
npnyém ocobo yKkasbiBar Ha 3anpeT pasrnalleHns TamH 3TOro NCKyCCTBa.

MoMnmMo ynomsaHyTbIX cobpaHui peuenTyp, OT aniekCaHOPWINCKOro nepuona
OCTanocb TaKkKe W MHOXECTBO repMeTU4eCKUX TEeKCTOB, MpeacTaBnsowmx cobown
nonbITKY UNOCOGCKO-MUCTUYECKOTO ODOBACHEHUS NpPeBpaLLEHU BELLECTB, K 4MCny
KOTOpPbIX OTHOCUTCA W 3HameHuTass «M3ympyaHasa ckpwxkanb» (Tabula smaragdina)
"epmeca Tpucmerucra.

B uenom crnegyet oTMeTUTh, 4TO 06 anekcaHAPUNCKOM 3aTane anxmMmum U3BecTHO
odYeHb Mano. [lpuynHOM 3TOro ABNSAETCH, Npexae BCero, MNpPakTUYeCcKn MnosiHoe
YHUYTOXEHNEe AnekcaHgpunickon 6ubnuotekn. MNMomMmMmo 3TOro, pUMCKUMIA MMMepaTop
AvoknetnaH (243-315), aabbl UCKNIOYMTL BO3MOXHOCTb MOMy4YeHUs AeléBOro 3050Ta,
4YTO nogopsBano Obl M 6Ge3 TOro wWaTKyrd SKOHOMWKY pasBanvBaloEencs umnepun,
3anpeTun 3aHATUA XUMKUEW U npukasan YHUYMTOXUTb Bce Tpyabl Mo khemeia.
YTBEpXXAEeHNEe XPUCTMAHCTBA B KayeCcTBe rocyfapCTBeHHOW penurnn Pumckon nmnepun
npu KoHcTaHTuHe (285-337) npuBeno k ewé O0nblMM TFOHEHUSAM Ha anxvMuio,
NPOHU3AHHYIO A3bIYECKON MUCTUKOW U B CUNY 3TOro, 6e3yCcroBHO, SBMISIOLLYIOCS epechio.
[MockonbKy cpefoToYeHMEeM €eCTeCTBO3HaHWA U aHTUYHOM hurocodomn  aBnsnach
AnekcanHgpunckaa  akagemusi, OHa  HEOAHOKpaTHO  nogsepranncb  pasrpomam
daHaTukamn-xpuctnaHammn. B 385-415r1r. Obinn  paspylieHbl MHOMMe  34aHus
AnekcaHgpunckon akagemun, B T.4. U xpam Cepanuca. B 529r. pumckun nana
[‘puropun | 3anpeTnn YTeHUe OPEBHUX KHUM U 3aHATUE MaTemMaTukon u dounocoduen;
XpucTnaHckaa EBpona norpysunacb BO Mpak paHHero cpegHeBekoBbs. PopmanbHO
AnekcaHgpunckasi akagemmsa npekpaTtuna CBOe CyLlecTBOBaHME Mocfe 3aBOeBaHus
Ervmnta apabamun B 640 r. OgHako Hay4dHble W KyNbTypHbIE TpaguLumMm rpedecKom LIKOMbI
Ha BocToke kakoe-TO BPeEMSA COXpPaHANUCb B BusaHTUnckon nmnepum, a 3aatem oHu Obinun

BOCMPUHSATbLI apabCcKkuM MUPOM.

23



Apabckasa anxumusa

B VIl Beke Hayanocb nobeaoHOCHOE LLEeCTBME HOBOM MMPOBOWN PENUIMN — Ucnama,
4YTO MPMBENO K CO34aHui0 orpomMHoro Xanudarta, BknwoumsBwero B cebs Manyio u
CpegHioro  Asuto, CesepHyto Adpuky (Bknoyasi, pasymeetcd, m Erunet) wn tor
MupeHenckoro nonyoctpoBa B EBpone. Apabckne xanudbl, nogpaxasi AnekcaHgpy
MakegoHckoMy, NMOKPOBUTENbLCTBOBaNM Haykam. Ha apabckom Boctoke — B [Jamacke,
barnape, Kopgose, Kampe — ObinvM co3gaHbl YHUBEPCUTETHI, HA HECKOSbKO CTONETUM
CTaBLUME [MaBHbIMM HAyYHbIMW LEHTPaMW W OaBlUME 4erioBeYecTBY Lenyk nnesgy
BblaaloWwmxcs yy4éHbix. CnoBo khemeia npeobpasoBanocb B apabckom s3blke B al-
khimiya, paBwee Ha3BaHME oOnNuUcCbiBaeMoMmy 3dTany. BnunaHme wucnama B apabekmx
yHMBepcuTeTax 6bifio CpaBHUTENBHO cnabbiM; KPOME TOro, U3ydYeHne TpyaoB aHTUYHbIX
aBTOPOB He MpOTMBOpPEeYnno TpEm obsAsaTenbHbIM MCNamMCKMM Agormatam — Bepe B
Annaxa, B ero npopokoB u 3arpobHbin cya. bnarogapsa atomy Ha Apabckom BocTtoke
MOrnn cBOOGOAHO pasBMBATbCA HaydHble MPEACTaBIEHUS, B OCHOBE KOTOPLIX fexano
Hay4HOe Hacrnegue aHTUYHOCTU, B TOM YMCIie N anekcaHgpunckas khemeia.

TeopeTnyeckon OCHOBOM apabCKOW anxumum cTano ydeHue ApuctoTens n ero
nges o B3aMmonpeBpallaemMoctu anemeHToB. OgHako Ans MHTepnpeTaumm OMbITHbIX
AaHHbIX, KacaloLMXcs CBOMCTB METasnsoB, Teopus ApUCTOTENS OKa3anacb He CIULLKOM
yooOHOM, MNOCKOMbKY OnuchbiBana, npexane Bcero, uM3nMyeckne CBOMCTBA BELLECTBA.
Apabckunin anxumuk Anob an Pyxaswu (769-835) aaBan cnegytowuiee BecbMa rpoMo3aKkoe
N TyMaHHOEe O0ObSCHEHME CBOWMCTB METansioB, OCHOBAHHOE HA apUCTOTENEBOM YYEHWUM:
«3010mo codepxxum bonbwe 8rnaxHocmu, 4Yem cepebpo, noamomy OoHO boriee KOBKO.
3osromo xénmoe, a cepebpo benoe, m.K. nepesoe codepxxum bosibWe mernia, a 8mopoe
— bonbwe xonoda. Medb cywe, Yyem cepebpo unu 30710mMo, u eé ygem b6osiee KpaceH,
m.k. oHa mernnee. Onogo 6oriee 8r1axHo, Yem cepebpo unu 30/10mMo, mak xe obcmoum
0esio u €O CBUHUOM. Omo OObsCHSAem, rno4Yyemy OHU makK J1e2KO rassimcsi Ha O2HeE.
bonbwe 8cez2o srnaxHocmu 8 pmymu, rnosmomy oHa, rnodobHo sode, ucrapsiemcsi Ha
oeHe. Ymo Kkacaemcs xesniesa, mo OHO 3emsiucmee u cyuwe, 4YeM ece ocmarsibHble, ... U
OHO ¢ mpydom noddaémcsi delicmeuro O2HS U He rnnasumcs, nodobHO Opyaum, ecru
moribKO rnnasswas cuna He ripueedeHa 8 MecHoe COMpUKOCHOBEHUE ¢ HUM». Pa3Butne
anxXMMM4YecKom npakTukM notpeboBano co3gaHus HOBOW TEOPWUKM, OCHOBAHHOM Ha
XUMUYECKNX CBONCTBAX BELLECTB.

A6y Myca [xabup nbH Xanan (721-815), B eBponenckon nutepaTtype U3BeCTHbIN

noa umeHem lebep, paspaboTan PTYTHO-CEPHYH TEOPUID MPOUCXOXAEHUS MeTarsos,
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KOoTopas coCTaBuiia TeOpPeTUYECKYd OCHOBY anXUMWW Ha HECKOSIbKO MNocnenyroLmnx
ctonetun. [bkabup unbH XanaH cosgan Teoputo, Npu3BaHHyl 6oriee  KOHKPETHO
00BACHATL CBOMCTBA MeTannoB (B YaCTHOCTU, Takue, kak 6neck, KOBKOCTb, FOPHOYECTb) U
060CHOBbIBaTb BO3MOXHOCTb TpaHcMmyTaumm. CnegyeT ocobo OTMETUTb, YTO PTYTHO-
cepHad Teopua npeacTtaensna  cobon  MonbITKy TeopeTuyeckoro  0bobuieHus
3KCNepuMeHTarnbHbIX AaHHbIX B [AOCTAaTOMHO 4YacTHOM BOMPOCe, He npeTeHaysd Ha
BCEOOLHOCTb OObACHEHMS. JTO B KOPHE OTNMYaeT €€ OT  KnacCUYecKux
HaTypUNOCOMCKNX y4eHUN. TeM He MeHee, OCHOBHasi uaesi Teopum TeCHO CBsidaHa C
HaTypUNOCOCKON  KOHLUENUUENn anemeHTa: nNpuHUMUNbI, Kak W apucTOTeneBbl
3NIEMEHTDI, TaKKe ABMSATCA HOCUTENSIMU HEKMX kadecTB. CyTb PTYTHO-CEPHOWN Teopumn
COCTOUT B CNeayoLLEM.

B ocHoBe Bcex meTannoB nexar aea rpuHyuna — Pmymse (onnocodckasa PTyTb)
n Cepa (dpunocodckaa Cepa). PTyTb aBnsetcs npuHyunom memarinuyHocmu, Cepa —
npuHyunom eoprodecmu. MpuHUMNBI HOBOW Teopuu, Takmm ob6pas3om, BbICTYNakT Kak
HOCUTENN OnpeaenéHHblX XMMWYECKMX CBOWCTB MeTansnoB, YCTaHOBMEHHbIX B
pesynbTtaTte 3KCNEepUMEHTANbHOMO W3y4YeHUst [LOEWCTBUSA BbLICOKMX TemnepaTtyp Ha
mMeTannbl. BaXXHO OTMETUTb, YTO Ha MPOTSHKEHMM MHOTMX BEKOB MpMHMMAanocb, 0yaTo
AeNCTBMNE BbICOKNX TemnepaTtyp (MemoQd 02Hs) eCTb Haunyywnn MeTon Ans YynpoLleHns
cocTtaBa Tena. CnegyeT nogvyepkHyTb, YTO hunocodckas PTyTb n dunocodckas Cepa
He TOXOECTBEHHbl PTYTU U Cepe Kak KOHKPeTHbIM BewlecTBaM. ObblvHbIE PTYTb U cepa
npeacTaBnaAlT cobon CBOero poga CBUAETENbCTBA CyLEeCTBOBAHUS (UITOCO(CKMX
Ptytu n Cepbl Kak NpUHUMNOB, MPUYEM MNPUHLMUMNOB CKOpee [OYXOBHbIX, HeXenwu
MaTtepuanbHbix. MeTann pTyTb, N0 MHeHUIo [xabupa nbH XanaHa, npeacraBnsieT cobon
NOYTM YMCTbIN MPUHLMN MeTannmMyHocTn (dunocodckas PTyTb), cogepXaliun, TeMm He
MeHee, HEKOTOpOe KONMMYecTBO npuHumna roptodecTtun (dunocodckon Cepbl).

CornacHo y4veHuto [xabupa, cyxme ucnapeHus, KOHOeHCUpYsCcb B Hegpax 3emnu,
patot Cepy, Mokpble — PTyTb. 3arem nog AencTBMEM TennoTbl ABa NpUHLMNA
coeauHAaTCA, 0bpasyss ceMb M3BECTHbIX MeTarnsnoB — 30510TO, cepebpo, pTyTb, CBMHEL,
Medb, ONIOBO U Xene3o. 30M0TO — COBEPLUEHHbIN MeTann — obpasyeTcd, TONbKO ecnu
BrnonHe yuctble Cepa n PTyTb B34Tbl B Hambonee 6naronpusaTHbIX COOTHOLLEHUsIX. B
3emne, cornacHo [kabupy, obpasoBaHuMe 30M0Ta M APYrMx MeTannoB MNPoOUCXoauT
NOCTENEHHO N MEAJIEHHO; «CO3PEBAHME» 30/10Ta MOXHO YCKOPUTb C NMOMOLLbI HEKOEro
«MeguKameHTa» unu «anukcupa» (al-iksir, oT rpeveckoro &gplov, T.€. «CyXOm»), KOTOPbIV

NPUBOAMUT K U3MEHEHMIO COOTHOLWeEHMS PTyTn n Cepbl B MeTanmnax v K npeBpaLLieHuto

25



nocrnegHuMx B 301070 U cepebpo. lockonbKy NMOTHOCTb 30510Ta Gonblie MNAOTHOCTH
PTYTW, CYATANOCh, YTO ANUKCUP OOSMKEH OblTb OYeHb NSIOTHOM cybcTaHumen. No3aHee B

EBpone anukcup nony4nn HassaHue «unocodcknin kameHb» (Lapis Philosophorum).

-

pPTYTb
cepebpo

0J10BO PTyTb Anukcup

cBUHeL Cepa ——> 301070
Meab

xeneso

~

Ptytb + Cepa ——> <

Mpobnema TpaHcMyTaumm, Takum obpa3omM, B pamMKax PTYTHO-CEPHOM Teopuu
cBogunacb K 3agade  BblgeneHmsa  anukcmpa, 0603Ha4YaemMoro - anxmMmMukamm
acCTpPOJSIOrMYECKMM CUMBOJSIOM 3eMIN.

Mo MHEHMIO anXMMKUKOB, NPOLIECC NpPeBpaLLeHNss «KHECOBEPLUEHHbIX MeTanmnoBy B
«COBEpPLUEHHbIN MeTann» — 30510TO, — MOr OblTb OTOXAECTBIIEH C «U3NEYEHNEM»
mMeTannoB. [Mo3ToOMy 3nMKCup, COrnacHo npeactaBneHnam nocnegosatenen [ebepa,
AOImKeH Obin obnagaTb ewé MHOrMMW Marn4yeckumum CBOMCTBaAMM — WUCLENATb BCEe
OonesHn, 1, BO3MOXHO, AaBaTb 6eccmepTtve. VIMEHHO 3TU «NOBOYHbIE YHKLUNY
aANMKCUpa N 3aKpenuncb B COBPEMEHHOM 3HAYeHUM 3TOrO CrioBa B PYCCKOM S3biKe.
Boobuie cnegyetr oTMeTuTb, YTO apabckas anxumusi BCerga camblM TECHbIM 0Opa3om
Oblnia cBA3aHa ¢ MeauuUnHON, koTopasa B apabckom mupe Obina pa3suta BeECbMa BbICOKO
(B yacTtHocTn, B bargage ewgé B VIII Beke nosiBunack nepeasi rocygapcTBeHHasi anteka),
N NpakTU4eckn Bce apabckme anxmmmukn Obiny N3BECTHBI ELLE M KaK Bpayu.

Cpeomn apabckmx y4YéHbIX BblOENANCS 3HaMEeHUTbIN Byxapckuin Bpady A6y Anu an-
XycenH ubH A6gannax ubH an-XacaH MbH CwuHa-Anu, nnn AsuueHHa (980-1037),
ABUBLUMINCA MNEPBbIM KPUTUKOM MAEWN TpaHCMyTauun MeTansnoB, KakoBYH OH cyuTan
HEBO3MOXHOW, W  CYMTaBLUMMA  OCHOBHOMW  3agjaden  anxumum  nNpuroToBrieHne
NeKapCTBEHHbIX CPEACTB.

Aby bakp Myxammen wnbH 3akapuna Ap-Pasm (864-925), B eBponemnckomn
nutepaTtype W3BeCTHbl Kak Pasec, BHEC B pPTYTHO-CEPHYKD TEOpUKD HeKoTopble
n3ameHeHuns. [oCKonbKy CBOWCTBA TaKMX BELECTB, Kak CONMW MeTansioB, AOBOSbHO
CMNOXHO OOBACHMTL C UCNONb3oBaHMEM ABYX nNpuHumMnoB, Ap-Pasn pob6aBun K HUM
TPETUN NPUHLMN, APUHUUN pacmeopumocmu (xpyrnkocmu) — counocodpckyto Conb. PTyTb
n Cepa, no ero MHeHuto, obpasyloT TBEpAble BeLleCcTBa NUWb B MNPUCYTCTBUM 3TOrO
TpeTbero npuvHumMna. B Takom Buae Teopus TPEX NPUHLMMNOB Npuobpena Nnornyeckyro

3aBepLLIéHHOCTb M npocyuwiecrsoBsaljia B HEMUSMEHHOM BUOE HECKOJIbKO BEKOB.
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Ap-Pa3n npegnpuHan Takke nonbiTky 00beauvHUTb YyyeHne Apuctotens —
rMaBHY TEOPETUYECKYID OCHOBY anxMmum — ¢ aTOMUCTUYECKON naeen. HYetbipe CTUXmm
ApwuctoTtens, no MHeHuto Ap-Pasun, aTo yeTbipe B1uga atoMoB, OBUXYLLMXCA B MyCcTOTE U
pasnuyatrowmxcsa dopmorn n pasmepom. Cpeam MHoOroumcrneHHbix 3acnyr Ap-Pasu
cnefyeT Takke OTMETUTb NPEaNoXEHHY UM Knaccudukauuio BeLWeCcTB Ha Tpy LapcTBa
— MMWHepanbHble, pacTuUTesNbHble W >XMBOTHble. Ap-Pasn B CBOMX COYUHEHMUSIX
nogpobHenwmm obpasom onucbiBan XMMUYECKYO nocyny, obopyaoBaHue, Becbl U
nabopatopHble npuémbl. Boobwe ana apabcknx anxMMMKOB XapakTEpPHO TLiaTeNbHOEe
OTHOLLEHME K OMMUCaHMIO IKCMEPUMEHTA; BeChl 1 NnabopaTopHas TexHUKa yxe K X| Beky
AOCTUMMKN BbLICOKOM CTerneHu coseplleHcTBa. B yacTtHoctu, ABy-ap-PanxaH Myxammep
noH Axmen Anb-bupynm (973-1050) n A6a ap-PaxmaH XasvHu npuBoaunM B CBOWX
TpyAax BeNUYMHbI NAOTHOCTEN MEeTannoB, OTNNYAOWMECH OT COBPEMEHHbIX 3HAYEeHUN
MeHee YeM Ha OAVH MPOLEHT.

B uenom mmeHHO BO Bpems apabckoro atana Obinv co3gaHbl OCHOBHbIE TEOpUK
anxumuu, paspabotaH NOHATUMHBLIM annapaT, nabopaTopHad TexHWKa W MeToauka
akcnepumMmeHTa. Apabckme anxumMukn Ao6UNUCb HECOMHEHHbIX MPAKTUYECKNX YCNexXoB —
UMK BblaeneHbl CypbMa, MbiWbsK W, MO-BMAUMOMY, ¢ocdop, MOMyyYeHbl YKCycHas
KMCIoTa 1 pacTBOPbl CUMbHbIX MUHEPanbHbIX KMCNOT. Apabckasa anxumus, B OTnn4me ot
anekcaHgpunckon, Obina BMOMHE pauMoHarnbHa; MUCTUYECKUE JNEMEHTbl B HEWn
npeacraBnanmM cobor ckopee pfaHb Tpaavuun. BaxHewnwewn 3acnyrom apabckux
anxuMMKOB CTario co3faHve pauuoHanbHOW hapmaumn, passmusLLen Tpaguumm aHTUHHON
MeLULMHbI.

Mocne Xll Beka no psgy NpuuYmMH (Kak BHYTPEHHWUX, Tak U BHELWHWX) apabckas
anxmMMmusa Havana npuxoamTb B ynagok. lNocnegHum KpynHbIM apabckum anxMMmmnkom crarn
An-Ibxunpaku (nepsas nonosuHa XIV B.), HanucaBwWun psg COYUMHEHUW, OYEHb MOJSTHO
CYMMUPYIOLLNX TPyObl €ro NpeawecTBEHHUKOB. LIeHTp Hay4YHON MbICnM nepemecTuncs B

Espony.
EBponenckas anxmmus

EBponeinckne rocygapcTtBa, npexae BCero CTpaHbl XHOW EBponbl, JoCTaTovHO
TECHO KOHTakTMpoBanu ¢ BusaHTnen m apabckmm mMmpom, OCOOEHHO nocne Havana
KpecTtoBbix noxogoB (1-n Hayanca B 1096 r.). EBponenubl nonydmnu BO3MOXHOCTb
03HaKOMUTLCA U C BNeCTAWMMN JOCTUXKEHUSMN apabCckon UMBMNN3aumm, U ¢ Hacneguem
aHTUYHOCTN, coxpaHmBlIMMCA Onarogapsi apabam. B Xl Beke Havyanucb MOMbITKA
nepeesoda Ha NaTUHCKUM A3blK apabCkmx TpakTaTOB M COYMHEHUA aHTUYHBIX aBTOPOB.
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Torga xe B EBpone ObinvM co3gaHbl nepsBble CBETCKME Yy4yebHble 3aBedeHuss —
yHuBepcuTteTbl: B bornoHbe (1119), MoHnenbe (1189), MNapwxe (1200). HaunHas c XIll
BEKa, MOXHO rOBOPUTb O €BPOMENCKON anxXMMUKU Kak OTAeSIbHOM 3Tane anxMMmyeckoro
nepvoaa.

CnepyeT 0OTMETUTb, YTO Mexady apabCKkon u eBpONerncKon anxmMmen Menu MecTo
BeCbMa CyLLeCTBEHHbIE OTNMYKNA. EBponenckas anxmmus passuBanach B obwectse, rge
XpUCTNAHCKasa (KaTormyeckas) LepKkoBb akTMBHO BMeLLMBanacb BO BCE CBETCKWe Oena;
N3NOXeHne naen, NPoTUBOpeYaLLMX XpPUCTUAHCKMM gorMmartam, sSBfsfock AefloM BeCbMa
Hebe3onacHbIM. Anxumnst B EBpone ¢ MOMEHTa CBOEro 3apOXAeHust Haxogunacb Ha
nonynognosibHom nonoxexHun; B 1317 rogy nana NoanH XXII B cBoen bynne Spondet
quas non exhibent npegan anxumMmmilo aHademe, Nocne 4Yero BCAKUM anxumuk B nobon
MOMEHT MoOr ObiTb OObSBNEH €peTUMKOM CO BCEMW BbITEKAOLWMMKU NOCNEACTBUSMW.
OpHako eBponerickMe BrnacTUTenNn, Kak CBETCKME, TaK U LIEPKOBHbIE, OOBABMB anxmMuio
BHE 3aKOHa, B TO >Xe BpeMs MNOKPOBUTENbLCTBOBANM €W, pacCyMTbiBas Ha BbIrogbl,
KOTOpble Cynuno HaxoxaeHue cnocoba nonyyvyeHus 3onota. Bcenepcrteue aToro
eBponerckas anxmMmus, Kak n anekcaHapumnckas, naHadanoHO SBNAnacb repMeTnyeckon
HayKOW, [LOCTYMHOW TONbKO MOCBALWEHHBIM. OTUM OOBACHAETCS XapakTepHoe Ans
€BPOMNEeNCcKon anxmmMmm 4YpesBbl4anHO TyYMaHHOE WU3NOXEHWEe OOCTUTHYTbIX pe3ynbTaToB.
Bnpoyem, B TedeHne JOBOSIbHO AOMNTOro BpEMEHN €BPONENCKNE COYMHEHUS MO anxmMmmm
npeacraBnanmM cobon nuib nepesoabl NMMOG0 KOMNUNALMIO apabCKMX TpaKkTaToB.

[MepBbIM 3HaMEHUTLIM €BPOMNENCKUM anxMMUKOM CTan MOHaX-AOMUHUKaHeL|
Anbbept doH bonbwtear (1193-1280), 6onee wusBecTHbIM Kak Albertus Magnus
(Anbbept Benukun). Tpyabl Anbbepta Benukoro («KHura 06 Anxumunmny» n np.) coirpanu
BaXXHYIO pPosSib B TOM, 4YTO HaTypdumnocoduns Apuctotens ctana Hambonee aHaummon ons
€BpONenCKMX y4€HbIX MO3QHEro cpeaHeBeKkoBbs U Havana Hosoro BpemeHnu. AnbbepT
Benvkuii nepBbiM 13 eBPOMNENCKNX anxMMUKOB AeTanlbHO onmucasn CBOMCTBA MbILbSAKA,
no4yemy €emy WHOrga npunUCbIBalOT OTKPbITME 3TOro BewectBa. AnbbepT Benuvkui
BbICKa3blBan AaXe MHEHVWe O TOM, YTO MeTanfbl COCTOAT U3 PTYTU, Cepbl, MbIlbsAKa U
HawaTbIps.

CoBpemeHHkoM Anbbepta Benukoro Obin1 @aHIMNCKUI MOHax-hpaHumMCcKaHeL
Poopxep bBbakoH (1214-1292), HanucaBLiMWA, B YACTHOCTM, 3HAMEHUTEWWWW TpakTaT
«3epkano Anxumum». Pomkep BakoH onpegensan anxumuio cregyrowum obpasom:
«AnXumusi ecmb Hayka, ykasblgarowjasi, Kak rnpuaomoesiims U roslyd4amb HeKomopoe

Cpeacmeo, 3J/IUKCUp, Komopoe, 6,00LU6HHOG Ha wMemarsil usiiud HecoeepuweHHoe
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sewiecmso, denaem UX COBEPWEHHbIMU 8 MOMEHM PUKOCHO8EHUS». 10 MHEHuio
BakoHa n nocnepoBaTenen, NPUroToBfIEHWE JMMKCUPA U3 «NEPBUYHON CyOCTaHUUU»
AOJDKHO ObINIO OCYLLECTBUTLCA B TpU CTagum — Huepedo (Y4épHasa ctagus), anbbedo
(6enas, B peaynbrarte KOTOPOW MONyyYaeTcsa masbil 3/UKCUp, CNOCOBOHbIN NpeBpallaTh
mMeTannbl B cepebpo) n pybedo (kpacHasi, NpoOAYKTOM KOTOPOW U SABNAETCA 8esluKkuli
aMIuKcup — Macucmepud).

B pabortax Anbbepta Benukoro u Pomxkepa bakoHa, Kak U B COYUMHEHMUSIX
apabCckmx anxMMmKoB, OONS MUCTULM3Ma Bblna cpaBHUTENBbHO HeBenuka. B To e Bpems
ANA eBpONenckon anxMmum B LUENIOM MWUCTUYECKME 3MEMEHTbl 3Ha4MTenbHO Gonee
XapakTepHbl, Hexenu ana apabckon. K 0CHOBONONOXHMKAM MUCTUYECKUX TEYEHUIN YaCTO
OTHOCAT McnaHckoro Bpada ApHanbao an BunnaHosa (1240-1311) u PanmyHaa Jlynnus
(1235-1313). Wx Tpyabl Takke Obinn nocesAweHbl TpaHcmyTauun (Jlynnun  paxe
yTBEpXaan, 6yato emy ygasanocb nosiydaTb 30/10T0), NPU4EM ocobbin ynop genancs Ha
Marm4eckmx onepaumsax, HeobxoaMMbIX 4Ns NONYYEHNS XKenaemblX pe3yrbTaToB.

MucTtuyeckme TeyeHUss B €BPONENCKON anxXMMuM 3aHMManm oYeHb 3HaYUTernbHOe
MecCTO. ANXUMUKN-MUCTUKM COOPMYNUPOBanNn AOMOMHUTENbHbIE 3a4ayn CBOEW Haykw;
obuiee ymcno 3agay 6biNo paBHO, ECTECTBEHHO, CEMM:

MpurotoBneHue Arukcupa nnn Ounocogcko2o KamHs (Lapis Philosoiphorum);
CosapaHne eomyHKynyca;
[MpuroToBneHune askazecma — yHU8epcasrbHO20 pacmeopumeris,

lNanuzeHes, N BOCCTaHOBIEHNE paCTeHVII7I M3 nenna;,

o & 0N =

MpurotoBneHne mupogozo Oyxa (spiritus mundi) — marndyeckon cybcTaHuuu,
OAHO M3 CBOWCTB KOTOPOW — CNOCOBHOCTb PacTBOPSATL 30510TO.

MN3BneyeHne K8UHMacceHyuU.

[MpurotoBneHne xudkoe2o 3o50ma (aurum potabile), coseplLleHHeunwero
cpeacTtea Ans usneyeHus.

[oCcTwxKeHUIo nocTaBneHHbIX Lenen LOMKHbl Oblin NocnyXuTb OBeHaguaTb
OCHOBHbIX  anXUMMYECKMX onepauuni, Kaxgasa u3 KOTOPbIX COOTHOCUNacb C
onpeaenéHHbiM 304MakanbHbIiM co3Be3ameMm. IMEHHO MO MUCTUYECKUMM COOBpaXKeHUAM
MbIWbAK W CypbMy anxvMMUKM OTKasblBanuCb MNpuU3HaBaTb CaMOCTOATESbHbIMU
MeTannamn, T.K. AN HUX He XxBaTano nnaHeT, KOTOopbIX, MO TOorgalwHUMm
npeacTaBneHnsam, BCEro CeMb; MUCTUYECKas CBA3b anxMMum uU acTporormm umena ans
anxuMnkoB Gornbliee 3HayeHue, Yem hakTbl. MUCTMUM3M N 3aKPbITOCTL €BPOMENCKON

anxmmvmmm nopoguinn, eCteCtBeHHo, 3Ha4YnTernnibHOE YACIIO MOLLUEHHUKOB OT alXnMuu,; yxe
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HanTe Anurbepn B «BboxecTBeHHOM KOoMeanny» NOMeCTuUr B BOCbMOW Kpyr Aga Tex, KTo

«anxmMmuen nogaenviBan MeTansbi».

PucyHok 4. Kpbinatbii 1 6eCKpbInbid ApakoHbl, 06pasyowme Kpyr — anxumMmmyeckme

cumBonbl PTytu u Cepebl (Eleazar, Uraltes chymishes Werk, Leipzig, 1760)

Tem He meHee, B XIV-XV Bekax eBponenckas anxmmmusa gobmnacb 3Ha4YnTeNbHbIX
yCcnexoB, CyMeB MNpeB30MTM apaboB B MOCTMXEHWW CBOWUCTB BelwlectBa. B 1270 roay
UTanbSHCKUMA anxumuk kapauvHan [bkoBaHHu dupaHua (1221-1274), n3BeCTHbIN Kak
BoHaBeHTypa, B 04HOM U3 MOMbITOK MNOMyYeHUs1 YHUBEPCANbHOrO PacTBOPUTENS MOMYYNI
pacTBOp HawaTblpa B a30THOM KucnoTte (aqua fortis), KOTOPbIN OKasancsi CrnoCoOHbIM
pacTBOpPsATb 30M0TO, LUaps MeTannos (oTcoga U HasBaHue — aqua Regis, T.e. Lapckas
Bogka). Mma camoro 3HauuMTenbHOro u3 CpeaHEBEKOBbLIX €BPOMenCKUX anxXuMMKOB,
paboTtaBwero B McnaHmn B XIV Beke, octanocb HENM3BECTHbIM — OH NOAMUCHLIBAN CBOMU
coumHeHunss umeHem [ebepa. [lceBao-lebep nepBbiM nNogpoOHO onucan CunbHbIE
MUHepanbHble KUCIOTbl — CEePHY N as3oTHYyH. cnonb3oBaHne B KOHUEHTPUPOBAHHbIX
MUHEpanbHbIX KUCMNOT B anXuMMUYEeCKOW MpaKTUKe MpUBENO CyWecTBEHHOMY pPOCTY
3HaHUM anXMMMKOB O BELLECTBE.

K cepeanHe XVI Beka B €eBpOMEWCKON anxMmMum cTano O4YeEBUAHbIM ObICTPO
nporpeccupytoulee pasgeneHme. C ogHOM CTOPOHBI, 3TO BblpOXJaroLeeca MUCTUYECKOe
HanpasneHve, npeacTaBUTENM KOTOPOro MNO-MpPEeXHeMy MbiTanncb OCYLEeCTBUTb
TpaHCMyTauuilo MeTannoB C MOMOLWbK MarMuM, C Apyrom — Habupawowme cuny
pauuoHanbHble TeyeHusi. Hanbonee 3HauuMTENbHBIMW U3  MOCNEAHUX  SABNANUCH
uampoxumusi 1 mexHu4yeckasi Xumusi, CTaBLUME CBOEro poga nepexofHbiM 3TanomMm OT
Knaccu4eckon anxmmmm K HOBOM Hay4YHON XNUMUMN.

AnNXnmMum n3HayvanbHO 6bINn NPUCYLM BECbMa CepPbE3HbIE OTpULATENbHbIE YEpPThl,
KOTOpble B KOHLE KOHLIOB M cCAenanu eé TYNMKOBOW BETBbIO Pa3BUTUS €CTECTBO3HAHMS.

Bo-nepBbix, 3TO oO2paHuU4eHHocmb rnpedMema Wb TPaHCMyTauuen MeTansnoBs; Bce
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anxuMmM4yeckne ornepaumm c BewecTBOM Obinv MOAYMHEHbI 3TOW rnaBHowW uenu. Bo-
BTOPbIX — MUCMUYU3M, B BOMnbLIEN UM MEHbLUEN CTEMEHU NPUCYLLMIA BCEM anXxMMUKaM.
B-TpeTbux, aTo doemamusm meopuu — yvyeHne ApUCTOTENS, fnexawiee B OCHOBE maeu
TpaHCcMyTauu1, NPUHUMANoCb 3a WUCTMHY B MNOCNEeAHEeN WHCTaHuuMmM 6e3 Kakmx-nnbo
o0OCHOBaHUN. HakoHel, M3Ha4yanbHO XapakKTepHas Ans anxXMMUU  3aKpbIMOCMb
ABMANAcb CYLWECTBEHHbIM MPensaTCTBMEM AS19 Pa3BUTUS 3TOW Haykn. Tem He MeHee
YA3BMMOCTb anXMMmn OnA9 KPUTUKA C TOYKU 3PEHUA COBPEMEHHOW HAYKM HUKOUM
obpa3om He 03HavaeT, YTO TPYA MHOMMX NMOKOMEHUN anxmMmkoB Bbin 6E€CCMbICNIEHHBIM U
GecnonesHbIM.

[MaBHbIM  pe3ynbTaTtoM  anxXxuMM4eckoro nepuoga, MOMUMO  HaKOMJEHUS
3HaYMTENbHOrO 3anaca 3HaHMKW O BeLlecTBe, CTano CTaHOBfIEHME 3MMUPUYECKOTO
(onbITHOrO) Noaxoaa K M3ydeHUo CBOMCTB BellecTBa. AnxmMmukamu Gbina paspaboTtaHa
PTYTHO-CEpHasi Teopusa (Teopust TPEX MNPUHLMNOB), Npu3BaHHasi 0606LWKUTL ONbITHbIE
AaHHble. B uenom anxMmuyeckmn nepuog SABUIICA COBEPLUEHHO HeobXxoanMbiM
nepexogHbImM aTanom Mexay HaTypdunocoduen " AKCNepPUMEHTanNbHbIM

€CTeCTBO3HaHMEM.
MaTPOXMMMﬂ n TeXxHn4YeckKasda xmmumsa

CoBepleHHO HOBOe MOHMMaHWe 3ajad anxvMMum Oblio U3MNOXEHO B Tpydax
OCHOBOIMOSMOXHUKOB mexHu4Yeckod xumuu BaHoudo bBupunHryyyso (1480-1539) «O
nupoTexHun» n eopra bayapa (1494-1555), 6onee mn3BecTHoro kak Arpukona, De Re
Metallica («O metannyprum»). COYMHEHMS 3TUX aBTOPOB MNpeacTasnsanu cobow cBoero
poda SHUMKIoNeaun, MOCBAWEHHbIE MUHepanorun, MeTannyprum, ropHomy geny,
NPOu3BOACTBY KepaMuKu, T.e. TEXHONOrM4Yeckum npoueccam, npegnonararoLwmm
XMMUYEeCKMe onepauuMm C  BelecTBaMW. XapakTepHOM OCODBEHHOCTbIO  TpyAoOB
npeacraBuTene TEXHUYECKONW XUMUM CTano CTPEMSIEHME K MakCMMarnbHO SICHOMY,
MOSIHOMY M LOCTOBEPHOMY OMUCAHUIO OMbITHBIX AAHHBIX U TEXHONOMMYECKMX NPOLIECCOB.
MmeHHO B nonckax cnocoboB COBEPLLUEHCTBOBAHUA XUMUYECKON TeXHOormm bupuHryyyo
n Arpukona Buaenu 3agadvy anxmmum.

Hemeuknii Bpay 1 anxummk dununn Aypeon Teodpact bombacTt poH NoreHrenm,
Boweawnn B ucTopuo nog nceBgoHumom  [Mapauenbc  (1493-1541)  cran
OCHOBOMOSOXHUKOM APYroro paunvoHanbHOro HarnpasfeHus B anxvuMum — uampoxumuu
(oT rpeydeckoro watpoc — Bpad). B Teopetnyeckom oTHoweHun [Mapauensc aBnsncs

KnaCcCU4eCkmmMm anxmmMmkom — OH pa3gendn pgpeBHerpe4yeckoe ydveHune o ‘-IeTpréX
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3NeMEHTax-CTUXMSAX U apabckylo Teoputo TpEx NpuHUunoB. lMapauensc He Obin Yyxna
MUCTUKE — OH 3aHMMariCa noMckamu afIMKCUpa XU3HU N aaxe yTeepxgan, byarto Haweén
ero; B ero COYMHEeHUAX MOXHO HanTu NogpoObHbLIN peuenT NPUroToBNEHNA FOMYHKyIyca.
OpHako, nogobHo AsuueHHe, MapauenbCc HeraTUBHO OTHOCUIICS K uaee TpaHCMyTauuu
MeTannoB (He oTpuuasi, BNPOYEM, MNPUHLMNMANBHOM BO3MOXHOCTU TpaHCMyTauun).
Mapauenbc yTBEpXKaan, 4To 3agaya anxumMmm — 3roToBieHne nekapeTs: «Xumusi — OOUH
u3 cmornnos, Ha Komopskle O0/XHa onupamecsi epadyebHas Hayka. 3ada4ya XuMuu eoece
He 8 mom, 4mobbl denamb 30710MO U cepebpo, a 8 momMm, 4mobbl 20mosumb
nekapcmea». MeguuuHa [Napauensca OCHOBbIBanacb Ha PTyTHO-cepHou Teopun. OH
cuuTan, YTo B 30POBOM OpraHuame Tpu npuHumna — PTyTb, Cepa n Conb — HaxoasaTcs B
paBHOBecuu; 6onesHb NpeacTaBnaeT HapyLleHne paBHOBECUS Mexay npuHuunamu. [ns
BOCCTaHOBNEHNA paBHoBecus [lapauenbC ucnonb3oBan B MEAUUMHCKOW MNpakTuKe
MHOIMe reKapCTBEHHble MpenapaTtbl MUHEpParibHOro MNPOUCXOXAEHUs — coefuHEHUS
MbllWbSAKa, CypbMbl, CBMHUA, PTYyTM M T.N. — B [JOMNOSIHEHWE K TPaAUUUNOHHbLIM
pacTuTesibHbIM NpenapaTam.

BcnepoctBne  pes3ko  yCUMMMBLUMXCA — Murpauumn  nwogen,  cnocobCTBYHOLMX
pacrnpoCTpaHEHU0 WHMEKUMOHHbIX 3aboneBaHun (4TO  ycyrybnanocb uapsilen B
cpegHesekoBon EBpone ToTanbHOM aHTUCcaHuTapuen), OGopbba ¢ anuaemMusamu
npuobpena BO BpemMeHa [lapauenbca 4pesBbldanHoe 3HaveHue. bnarogaps
HECOMHEHHbIM ycnexam, [OOCTUrHyTbiM [lapauenbcom B MeguuuHe, ero B3rnsagbl
3aBoeBanu Wwunpokoe npusHaHue. K npeacraButensMm mMatpoxumumn (criazcupukam, Kak
HasblBalOT cebs nocnegosatenu [lapauenbca) MOXHO OTHECTM MHOMMX W3BECTHbIX
anxumukoB XVI - XVI| Bekos.

Angpeac Jlnbasunm (1550-1616) npocnasunca nepBbiM B UCTOPUN YYEBHUKOM
XMMun — «Anxumus», — Bbllweawmm B 1597 rogy. Cornawasce ¢ lNapauenscom B TOM,
YTO rfaBHas 3agada anxMmMum COCTOUT B CRAYXeHUU meauuuHe, Jlnbasuin ApPOCTHO
KpUTUKOBaN TYMaHHO-MUCTUYECKME aNeMeHThl B ydeHun lNMapauensbca. TeMm He MeHee, OH
cyuTan, YTto TpaHCMyTauus BO3MOXHA, U €€ OCyLleCTBeHME SBUTCHA BEHLOM HayKu.
Apyro BuOHbLIN nNpeacTaBUTESlb MATPOXMMUN — uTanbsHCKMA Bpad AHgpxkeno Cana
(1576-1637) — HanpoTuB, oTpuLan BO3MOXHOCTb TpaHCMyTauun MeTanmnos: «...ubo mo,
4Ymo He 30/10mo, HU 51 U HUKMO Opy20U He CMoXXem Hukoa0a rpespamumeb 8 30/10Mo».

BaxHyo ponb B pasBuUTMM paumoHanbHOW anxumuu cbirpan WMoranH Pyponbd
maybep (1604-1670), paspabotaBwmui cnocobbl nNOMyvYeHuss Uenoro  psga

HeopraHuyeckux BellecTB. [pyron un3sBecTHbin anxummk OTTO TaxeHun (1620-1699)
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nonbITancs BHECTU U3MEHEHUS B PTYTHO-CEPHYIO TEOpulo, yTBepXgasi, YTo BCe COonuv
obpasoBaHbl ABYMS MPUHLMNAMU — KUCITIOTOM U LLIENOYbIO.

Eweé oanH npeacraButene natpoxmmun AH bantuct BaH MenbMoHT (1577-1664)
OblN 04HMM 13 NEPBbIX YYEHDBIX, MOCTAaBUBLLMX BOMPOC 06 UCTUHHBIX MPOCTbIX COCTaBHbIX
yacTax crnoxHblx Ten. lNogBepras COMHEHMIO apUCTOTENEBCKME CTUXUM U MPUHLMMBI
anxXUMMKOB Ha TOM OCHOBaHWUW, YTO UX NPUCYTCTBME HEBO3MOXHO OBHapYyXuTb B cOCTaBe
oonbwunHcTBa Ten, BaH enbMOHT npeanaran cuyuTatb NPOCTbIMM Tenamu NUlb Te,
KOTOpble MOryT ObiTb BblAENEHbI MPU PA3NOXEHUN CMOXHbIX TeN. Tak, NMOCKOMbKY Mpu
pPasnoXeHnun pacTuTenbHbIX U XMBOTHbLIX BELWECTB Bcerda Bblgensnacb Boga, BaH
[enNbMOHT cynTan €€ NPOoCTbIM TESIOM M [NaBHOW COCTaBHOM 4acTblo CHOXHbIX Ten. B
nouckax Apyrmx nNpoctbix Ten BaH eNbMOHT MHOro aKCNepUMEHTUPOBAN ¢ MeTannamu.
OH pokasan, 4To npu pacTtBopeHun cepebpa B Kpenkon Boake (a30THOM KUCNOTE)
MeTanmn nub MeHAeT hOpMy CBOErO CyLLLECTBOBAHNA U MOXET ObiTb BHOBb BblAENeH 13
pacTBopa B TOM K€ KONiMyecTBe. ATOT OMNbIT MUHTEPECEH N KaK OAUH N3 NEPBbIX NPUMEPOB
KONIMYECTBEHHOIO UCCrneaoBaHUs SBMEHUS.

B uenom paunoHanbHble TEYEHUA B anxXMMuUM — UampoXuMusi U MeEXHUYecKas
XUMUSI — OOCTUIMK OOBOSIbHO 3HAYUTENbBHbLIX 3KCMEPUMEHTAlbHbIX YCMEX0B N 3aroXnnu
OCHOBbI 419 Hay4YHOW XMMUUW, CTaHOBMNEHNEe KOTOpon HauymHaeTcsa B cepeauHe XVII Beka.
He cnepyet, ogHako, cuutaTb, 4YTO MOSABMEHME HAYYHOW XMMUM aBTOMaTUYECKU
03Hayaro KOHEL, «KIaCCUYEeCKOM» anxmmuu. ANXuMmyeckne Tpagouunm COXpPaHsanuchb B
Hayke eLlé Oorroe BpeMsi, U MHOrMe BblaloLwmecs eCcTecTBOMCNbITaTeNnu npogormKanu

CYMTaTb TPAHCMYyTaUUO MeTarnoB BO3MO>XHOMN.
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Ill. NTEPUOA CTAHOBIJIEHUA

JKkcnepumMmeHTanbHoe ectectBo3HaHue XVII Beka

B XV-XVI Bekax B EBpone Hauvancs nepuog ObICTpOro pocTta TOProeBnuM u
MaTtepuansHoro npoussoactea. K XVI Beky TexHuka B EBpone Bbilwna Ha ypoOBeEHb
3aMeTHO ©Oonee BbLICOKMW, 4eM B nNepuod pacuBeta AHTMYHOMO MUpa; npu 3TOM
M3MEHEHNA B TEXHUYECKMX MpUEMax onepexanu MUX TeopeTUyeckoe OCMbICNEHNE.
TexHnyeckne wn3obpeteHms XVI Beka wu Onectawume ycnexm MopennaBaHus
(paspelwwwmBLUMe, KCTATWU, ONMBLUMUCA CTONETUSAMU (PUHAHCOBBLIA KPU3UC, CBA3AHHbLIN C
HexBaTKOW AparoueHHbIX MeTanfnoB) OAHOBPEMEHHO CTaBuUnWM nepen HayKou HOoBble
npobnemsbl, KOTOpbIE CyLEeCTBOBaBLUAA paHee Hayka paspelmnTb He Mmorna. [lansHenwee
YCOBEpPLUEHCTBOBAHME TEXHWKM YNMpanocb B [faBHOE MpOTMBOpEYne 3noxm —
npoTMBOpeYne Mexay CpaBHUTENBHO BbICOKMM YPOBHEM AOCTUTHYTHIX K 9TOMY BPEMEHMU
TEXHOJSIOrMM N pe3KNM OTCTaBaHNEM TEOPETUYECKOrOo eCTECTBO3HAHUS.

Passutne dunocodpun n ecrtecTBo3HaHMs B 3anoxy BospoxageHuns npuBeno K
rnybokoMy Kpu3ncy apuCTOTENEBCKOW KapTUHbI MMpa M NMOCTaBuIo 3agady BbipaboTku
OoTpaXkalollen pearnbHble CBOWCTBA [OEWUCTBUTENbHOCTU (OM3NYECKOM KOHUenuuu, a
noTpebHOCTN TEXHUYECKOro nporpecca MpuMBENM K CO34aHMK0 OCHOB  HAy4HOro
aKcnepumeHTa. bbicTpoMy passutMio B EBpone HOBbIX (UAOCOQCKUX CUCTEM
cnocobcTBoBana takke n Pedopmauus, HayaBwascs B XVI Beke.

CoueTtaHne coumnanbHO-9KOHOMUYECKUX W TEeXHUYECKUX (PakTopoB BbI3bliBANO
CABUr B OOLECTBEHHOM CO3HaHMK, ycunueano noTpebHOCTb B BbipaboTKe HOBOM
dunocodumn, oTpuLaBLIEN pPoOnb aBTopuTeTa (Kak pPenurmo3dHbiX OOKTPUH, Tak W
AHTMYHbIX YYEHUIN) N YTBEPXKOABLUEN NPUOPUTET HaydYHOro Aokasatenbctea. B XVII Beke
NMOSIBUIUCH KpYrHble hrnocodckue nNpomsBeeHUs, okasaBLune CyLeCcTBEeHHOe BIMsHUe
Ha pasBuTMEe ecTecTBO3HaHuA. ®dpeHcuc bakoH nopg Bepynamckui (1561-1626)
BbIABWHYN TE3UC O TOM, YTO peliawwmm AOBOAOM B HayYHOW [OUCKYCCUM [O0SDKEH
ABNATLCHA 3KCNEPUMEHT. BMeCTO NPUMHATOro ¢ aHTUYHbBIX BPEMEH OeyKTUBHOro MeTtona
BaKkoH NpeanoXun HOBYHO NOMMKY HayKu — MHAYKLMIO, OCHOBAHHYIO Ha YMO3aKIlo4YeHUn OT
4YacTHOro k obwemy (BecbMa CUMBOSIMYHBIMU SBIISAIOTCA Ha3BaHMSA CoYMHEHU BakoHa —
«HoBbI opraHoH» U «HoBast ATnaHTuagay, npsiMo NpoTuBonocTasnsieMble «OpraHoHy» 1
«ATnaHtnge» Apucrtorens).

CemHaguatbim Bek B (uriocodum O3HAMEHOBAsNCs Takke BO3POXOEHMEM

aTOMUCTMYECKUX npeacrasneHvit. MatemaTtuk (ocHoBaTernb aHanMTUYeCKON reoMeTpumn)
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n gounocod PeHe OekapT (1596-1650), n3secTHbIN Takke kak Kaptesaun, yTBepxagan, 4to
BCE Terla COCTOAT W3 KOPMyCKys/ pasnuyHoOM (bOpMbl U pasmepoB; hopmMa KoOpnycKyn
CcBsi3aHa CO cBoMCTBaMu BellecTBa. B 1o e Bpemsa [lekapT cuuTan, YTo KOPMNyCKynbl
AennMbl U COCTOAT U3 eanHon MmaTepun. [lekapT oTpuuan npeacrasneHus [lemokputa o
HeJenuMbIX aTomax, ABWXKYLLUMXCH B MyCTOTE, He pellasicb AOMNyCTUTb CyLlecTBOBaHue
nyctotbl. KopnyckynspHble uaen, BecbMa 65iM3kMe K aHTUYHbIM NpeacTaBreHnam
Onukypa, BbickasbiBan dpaHuy3ckuin dunocod leep Maccengn (1592-1655). Mpynnol
aTomoB, obpasytolime coeanHeHus, lacceHam HasbiBan mosiekyrnamu (oT nat. moles —
Kydka). KopnyckynspHbele npeacraBneHus [acceHou 3aBoeBanu [OBOJSIbHO LLUMPOKOE
npu3HaHWe cpegu ectecTBoOMCNbITaTENEMN.

MHCTpyMEHTOM  paspelleHns npoTUBOPEYUs  MEeXAy BbICOKMM  YPOBHEM
TEXHOMNOMMM U KpamHe HU3KUM YPOBHEM 3HaHuMi O npupoge ctano B XVII Beke HOBoOe
3KCnepuMeHTarnbHOe eCTECTBO3HaHME.

OrpomHble ycnexm B XVII Beke 6binn 4OCTUTHYThI B 06N1acTn OU3NKN, MEXAHUKM,
MatemaTukn n acTtpoHomun. [anuneo [lanunen (1564-1642) He TOMbKO OCHOBan
KNacCuU4ecKyto MEXaHUKY, HO 1 BBEN B OM3MKY HOBbIN 0Opa3 MbILLIIEHUS, B NOSTHOW Mepe
NCMONb3YyLWKUIN 3KCNePUMeEHTarnbHbIN MeTo. IBaHaxenucta Toppudennn (1608-1647),
Bbnes MNackanb (1623-1662) n OTT0 (hoH Nepuke (1602-1686) npoBenn cBOM 3HAMEHUTbIE
ONbITbl MO U3y4YeHU Bakyyma M atmocdepHoro gasneHus. OTTo (poH [epuke Hadvan
nccnegoBaHna B obnactu anektpoctatuku. Xpuctuad [onreHc (1629-1695) cospan
BOSIHOBYIO TeOpuo cBeTa M paspaboTan OCHOBHble 3akOHbl onTuku. WoraHH Kennep
(1571-1630) B 1609r. npuvBén B COOTBETCTBME C aCTPOHOMUYECKUMU [OAHHbIMMU
resIMOLEHTPUYECKYIO0 cUCcTeMy, KOoTopyto npeanoxunn B 1543 r. Hukonan KonepHuk (1473-
1543), n kOoTOpasi B NnepBoHavanbHOM BUAE COAepKana MHOXECTBO HETOYHOCTEN. Mcaak
HbtoTOH (1643-1727) OTKPbIN 3aKOHbl KIacCUYEeCKOM MEeXaHWKM U 3aKOH BCEMUPHOro
TaroteHns. Ero kanutanbHbii  Tpya «MaTemaTtudecknme Hadana HaTypanbHOM
dunocogpum» (1687) 0606WmMN He TOMNbKO COOCTBEHHbIE UCCEeAOBaHUA aBTopa, HO U
ONbIT NPeALWeCTBEHHMKOB, pe3ynbTaToOM Yero SiBUNIOCb Co3faHue eaAnHOM MeXaHN4eCKoM
KapTuMHblI MMUpa, rocnogcteoBaBLllen BNnoTb Ao pybexa XIX n XX ctonetun. Bce atn m
MHOrMe apyrue 6nectawme OTKPbITUS O3HaMeHoBann Ccobon nepByl Hay4YHyH
peesosoyuro, pesynbTaToM KOTOPOW CTano CTaHOBfIEHWE HOBOIO €eCTeCTBO3HaHUS,
LerfIMKOM OCHOBaHHOrO Ha 3KCMepuUMeHTarnbHbIX AaHHbIX. OCHOBOW €CTeCTBO3HaHUA

(npexxge Bcero — U3MKN) CTany KOSIMYECTBEHHbIE U3MEPEHUsI B 3KCNEPMMEHTanbHbIX
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nccnenoBaHWsiX; 9TO  HAWMNO CBOE BblpaXeHne B M300peTeHun pasHoobpasHbIX
N3MepuUTENbHbBIX NPUOOPOB — XPOHOMETPOB, TEPMOMETPOB, apeOMeTPOB, BECOB U T.A.

HoBoe ecTecTBO3HaHWe NMOPOAUNO U HOBblE OpraHU3auuoHHble opMbl — Bblnu
cO3aHbl nepBble HayyHble obulecTBa M akagemum Hayk. Ewé B 1560 r. ntanbsiHCKui
ectectBoucnbiTaTens [xosaHHn battucrta genna Mopta (1535-1615) Hayan npoBoanTb
B CBOEM [JoOMe perynsipHble cobpaHusi, HasbiBaemble Akagemuven TauH npupodbl. B
XVII B. nosBunucb oduumanbHO YYpexXOEHHble akagemMum C COOTBETCTBYHOLLMMMU
opraHammn n ctatytom: Akagemunsa ectectBoucnbiTatenen (fleononbanHa) B NepmaHun
(1652), Akagemusa onbiTa Bo dnopeHuun (1657), Koponesckoe obuwectsBo (1662) B
INoHpoHe, MNapwxckan Akagemus ToYHbIX Hayk (1663).

OgHum n3 cneacTeuin nNpomsoLwlewen Bo sBTopon nonosuHe XVII Beka HaydHoOm
pPeEBOMOUNN SABUNOCb CO34aHWE HOBOW — HayyHOWn — Xumun. OCHOBOMOSOXHUKOM

Hay4YHOM XMMUM TPagMLMOHHO cunTaetca PobepT bonnb.
PoGepT bonnb u BO3HUKHOBEHME Hay4YHON XUMUN

PobGepT bonnb (1627-1691) aBnanca ogHUM 13 KPYNHENLLINX XUMWKOB, (OU3NKOB 1
dunocodoB cBoero BpemMeHu. B kayecTBe OCHOBHbIX Hay4HbIX OOCTWXeHun bouns B
XUMUN MOXHO OTMETUTb OCHOBAHWE MM aHaNUTUYECKON XMMUMK (KaYECTBEHHLIN aHanus),
nccnegoBaHWsi CBOWCTB KUCHOT, BBEOEHWE B XUMMUYECKYHO NPaKTUKY WHAUKaTOpPOB,
N3yyeHne NIIOTHOCTEN XUOKOCTEN C MOMOLLbIO M30O6pPEeTEHHOrO UM apeomeTpa. Henb3s
He YMOMsIHYTb U OTKpbITbIN Bonnem 3akoH, HOCAWMM ero umsa (HasbiBaeMbl TaKxe
3akoHoM bonna-MapwuoTtTa). OgHako rmaBHOM 3acnyron bonnga crana npeasioXXeHHasa um
HOBad CUCTEMA XUMUYECKOW punocodnn, U3NOXKEHHass B KHUME «XUMUK-CKENTUK»
(1661). KHura Gbina nocesilLleHa nouckam OTBETa Ha BOMPOC, YTO MMEHHO creayet
cynTaTb ANIEMEHTAMMN, UCXOOA U3 COBPEMEHHOIO YPOBHS pa3sBntusa xumuu. bonnb nucan:
«XumMuku 00 cux rop pykoeoOCmeos8asnucb 4Yepecyyp y3KUMU [pUHyUNamu, He
mpebogaswumu 0OCOBEHHO WUPOKO20 YMCMEBEHHO20 Kpya2o30pa; OHU eudesiu Ce0H
3alayvy 8 rpu2omossieHuUU Jriekapcms, 8 [oJflydeHuUU U rpespaweHuu memarnnos. 5
CMOMPIO Ha XUMUIO C CO8BEPWEHHO UHOU MOYKU 3PEHUSI: He KakK 8payd, He Kak afixuUMuk, a
Kak Oor/mkeH cMompemb Ha Heé unocogh. S Hadyepmasn 30ecb rrnaH XuMu4eckou
¢unocogpuu, kKomopbili HadewCb BbINOAHUMbL U YyCO8EPUWEHCMB808amMb C8OUMU
ornbimamu U HabnwdeHussmu». KHura noctpoeHa B opme G6eceabl Mexay 4YeTblipbMs
dunocogamn:  dDemMUCTOM, nepunatetukoMm  (nocrnegosatenem  ApuctoTtens),
dunonoHom, cnarmpukoMm (cTopoHHuMkoM [lapauenbca), KapHeagowm, wusnararowmm
B3rnsaabl «Mmuctepa bonnsay, n AnestepuemM, 6ecnpncTpacTHO OLEHUBAKOLLMM apryMeHTbI
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crnopwukoB. [uckyccua cunocodoB noaBoAuna Yvitatenst K BbiBO4Y, YTO HU 4YeTbipe
CTUXUN ApUCTOTENS, HX TPU NPUHLMNA anXUMUKOB HE MOTyT ObiTb NPU3HAHbLI B KA4YeCTBe
anemeHToB. bonnb nogvépkmBan: «Hem Hukakux OCHOBaHul rpuceausame OaHHOMY
mesly HazgaHUe moao Usiu UHO20 3/ieMeHma moJibKO MoMmMomMy, 4mo OHO MOX0OXe Ha Hea20
O0HUM KakuM-riubo rie2ko 3aMemHbiM C80UCME8OM; 8€0b C mMeM Xe rnpasomMm s Moe bbi
omka3amb eMy 8 39mOM Ha3eaHUU, OCKOsIbKY Opyaue cgolcmea S68/S0mcs pasHbIMU.
Mcxoos u3 onbITHbIX AaHHbIX, Bonnb nokasan, 4YTo MNOHATUSA COBPEMEHHOMW XUMWUK
AOJTKHbI O6bITb NEPECMOTPEHBI U NPUBEAEHBI B COOTBETCTBME C SKCNEPUMEHTOM.

dnemMeHmsbl, cornacHo bowun — rnpakmuyYyecku  HepassoxXumblie —mena
(eewecmesa), cocmosiwue u3 CXO0HbIX OOHOPOOHBLIX (CocmOosSWUX U3 rnepeomamepuu)
KOPIrycKyr1, U3 KOmMopbIX COCmMaesieHbl 8Ce CII0OXHbIE mesia U Ha KOmopble OHU Mo2ym
6bimb pasnoxeHbl. Kopnyckynbl MOryT pasnuyaTtbcs opMOon, pasmMepoMm, MacCCOMW.
Kopnyckynbl, 13 KOTOpbIXx o0OOpa3oBaHbl Tena, OCTalTCA HEU3MEHHbIMW  Mpu
npeBpaleHnsax nocneaHmx. MnaesHyo 3agadvy xummm Bonnb Buaen B n3yyeHun coctaBa
BELLLECTB M 3aBMCUMOCTW CBOWCTB BeLLEeCTBa OT ero coctasa. [1pn 3ToM NOHATME cocTaBa
Bonnb cuMtan BO3MOXHbIM yNoTPeONATbL TONMbLKO TOrga, Korga W3  SfIeMEHTOB,
BblOENTEHHbIX U3 JaHHOI0 CMOXHOro Tena, MOXXHO 06paTHO BOCCTAHOBUTL MCXOAHOE TEeno
(T.e. OH dpakTUYeCKN NPUHUMAN CUHMeE3 3a KpUTepuin NpaBunbHOCTU aHasu3a). bonnb He
Ha3Bas HY O4HOro 3fieMeHTa B HOBOM NMOHUMaHUM 3TOMO MOHATUSA; HE YKa3arn OH U YNCHOo
3MIEMEHTOB, OTMeYasl Nub, 4TO «He bydem abcypdom, ecrnu npednonoXumb, Ymo
yucno amo MHoz20 6onbwe mpéx unu 4YembipéEx». Takmm obpasom, KHura «XUMUK-
CKEeNnTUK» npeacTaBnsana cobo He OTBeT Ha HacyliHble BOMPOCbl XUMWUYECKOW
dunocodumn, HO rnocmaHo8Ky Hogou uenu xumuu. MNaBHoe 3HayeHwe paboTbl bownns
3aKn4aeTcs B CreayoLlem:

1. CdopmynupoBaHa HoOBas UeNb XMMUM — U3yYeHWEe CcocCTaBa BeLlecTB U

3aBMCMMOCTN CBONCTB BELLIECTBA OT €ro cocTaBa.

2. lpepnoxeHa nporpamMma MOUCKA W  WU3YYEHUS peanbHbIX XUMUYECKUX

3IEMEHTOB;

3. B xumuio BBEOEH MHAYKTUBHbLIN METOA,.

MpeactaBneHns bonna o006 anemeHTe Kak O MPaKTUYECKM HepasnoXnumMom
BellecTBe (criegyeT OTMETUTb, YTO TOXAECTBO TEPMUHOB «3IEMEHT» U «NPOCTOe
BELLECTBO» COXpaHANoOCb [0 cepeauHbl XIX Beka) ObICTPO NOMAyYUNU  LLUMPOKOE
npusHaHne cpegum ecrtectBoucnbiTatenen. OpHako co3gaHMe  TeoOPEeTUYECKMX

npeacTaBneHnii o cocTaBe Ter, CMOCOOHbIX 3aMeHUTb ydYeHue ApPUCTOTENS U PTYTHO-
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CEPHYI0 TEOPUIO, OKa3anocb O4eHb CIrioXXHOW 3aaadven. B nocnegHen vyetseptu XVII Beka
NMOSIBUIUCb T.H. 3K/IeKmMuYyeckue BO33pPEeHUs, co3daTenu KOTOpbIX MblTaloTCa yBA3aTb
anxmMmuyeckne Tpaguumm 1 HOBble NPeaCcTaBNeHns 0 XMMUYeckux anemeHTax. bonbLuoe
BNUAHME HA COBPEMEHHUKOB OKasanu B3rnsaabl ppaHuy3ckoro xvmmuka Hukons Jlemepu
(1645-1715), aBTOpa LLUMPOKO M3BECTHOrO y4ebHuKka «Kypc xummmny.

Y4yebHuk Jlemepu HaudmHanca ¢ onpegeneHus npegmeta Xumuun: «Xumusi ecmb
uckKyccmeo, y4auwee, Kak pa3lensamb pasfuyHble eewecmsa, codepxawuecss 8
CMewaHHbIX mernax. 51 noHumaro oo cMewaHHbIMU mesiamu me, Komopsle obpa3yromcs
8 rpupode, a UMeHHO. MUHeparibl, pacmumersibHble U XU8omHble mersa». [lanee Jlemepu
nepevncnsan «XuMmMyeckne Hayana», T.e. OCHOBHble cocTaBHble 4Yactu Ten. [locne
HEeKOero «yHuBepcanbHOro pgyxa» (KOTopbli caM aBToOp Npwu3HaBan «HECKOMbKO
MeTadun3nyHbIM»), Jlemepu Ha OCHOBaHMM aHanu3a NocpencTBOM OrHA BblAensan NsaTb
OCHOBHbIX MaTepuaribHbIX Hadan BewecTB: CnuMpT (MHa4ve «pTyTb»), Macrno (MHadve
«cepay), conb, Boga («dnermar) n 3emns. lNepsble TpM Hayana — akTMBHblE, Boda U
3eMnd — NacCcuBHbIE.

INlemepwn, ogHako, oTMeYar, Y4To 3TK cybCTaHUUKU ABRASIOTCH AN HAac «HavYanamm»
NULWB NOCTOSbKY, MOCKOSIbKY XMMUKN HE CMOIMNK fanee pasnoxutb 3TW Tena; oMeBUaHO,
3TN «Ha4vana» MoryT OblTb B CBOK ouvepefb pasfeneHbl Ha 6oree npocTble. Takum
obpasoM, TO, YTO NMPUHMMAETCA B KayeCcTBe Hadan, — 370 cybcTaHuMu, NosyYeHHble B
pesynbTaTte pasfeneHus CMeLlaHHbIX Ten M OTAENEHHbIe NULLb HACTOMbKO, HAaCKOMbKO
NMo3BOAIOT 3TO caernaTtb CpeacTBa, KOTOPbIMU pacrnonaratoT XUMUKU.

Ha py6exe XVII-XVIII BekoB Hay4yHass xuMns Haxogmnacb nullib B CaMOM Hadane
CBOEro MNyTW; BaXXHENLWMMW NPEnsTCTBUAMM, KOTOpble NULWb NPeacTOosno npeoaoneTb,
ABMANNCL CUMbHbIE eLWé anxumMmyeckne tpaguumm (Hu bonnbe, HK Jlemepu He oTpuuanm
NPUHLMNMAnNbHY0 BO3MOXHOCTb TpaHCMyTauuu), NOXHble npeactaBneHna ob obxure

MeTaliyioB KaK O pa3JioXKeHUn n CHeKyﬂHTMBHbIIZ (yM03pVIT€J'IbeH?1) Xapakrtep atoMmmama.
Teopusa donornctoHa

[MepBasi Teopusi Hay4yHOM XUMUU — Teopust PrIOTUCTOHA — B 3HAYUTENbHOM
CTeNeHN OCHOBbIBanacb Ha TpaguUMOHHBIX NpeacTaBfeHnsX o coctaBe BewecTs U 06
aNeMeHTax Kak HocuTensax onpeaenéHHbIX CBOUCTB. TeM He MeHee, UMEHHO OHa cTana B
XVIIl Beke rnaBHbIM YCNOBMEM WM OCHOBHOW [OBWXYLLEW CUIOW pasBUTUA y4vyeHuss 06
anemeHTax n cnocobcTBoBana NofHOMY 0CBOBOXAEHUIO XUMUKN OT anxumumn. IMeHHO BO
BpeMSs NOYTU CTONETHEro CyLecTBOBaHMs (ONOrmMcTOHHOM TEOPUN 3aBEPLUNITOCH HavaToe
bonnem npespawieHne anxmmmm B XuMuio.
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dnornctoHHasi Teopusi ropeHus Gbina co3gaHa ans onuMcaHus nNpoueccoB obxura
MeTasnsioB, U3y4eHne KOTopbIX SBMSNOChL O4HOM N3 BaXKHEMLWKNX 3agay xmmum koHua XVIII
Beka. MeTtannyprmus B 9TO BpeMsi CTOSIKHynacb C OByMdA npobrnemamu, paspelueHue
KOTOpbIX OblNO HEBO3MOXHO 6e3 npoBefeHMs CEPbE3HbIX HayYHbIX MCCNeaoBaHUNA —
OoNbWIMMKN MOTEPSIMU MPU BbINIABKE METANMOB U TOMMAMBHBIM KPU3MCOM, BbI3BaHHbLIM
NOYTM NOMHBLIM YHUYTOXEHUEM necoB B EBpore.

OcHoBon gnsa Teopumn orormMcToHa NOCAYXUNKU TpaguUMOHHbIE NpeacTaBreHns o
ropeHun Kak o pasnoxeHun Tena. PeHoOMeHonormyeckasi kaptuHa obxura meTansios
Oblfla XOpOLWO M3BECTHA: MeTann npeBpallaeTcsl B OKanuHy, macca Kotopon 6onblue
Maccbl ucxogHoro metanna (bupuHryydo ewé B 1540 r. nokasan, 4To BeC CBMHUA
yBENUYMBAETCA MOCMEe MpOKanuBaHWL), KpoOMe TOro, npwu ropeHun WUMeeT MeCTO
BblaeneHne razoobpasHbiX NPOAYKTOB HEM3BECTHOW Mpupoabl. 3agayvyen XMMUKOB Obino
Aatb  9TOMy (peHOMeHy paumoHanbHoe OObSACHEHME, KOTOpPOe MOXHO  Obino
NCrnonb30BaTh 4SS peLIeHNs KOHKPETHbIX TEXHMYECKMX 3agdad. [locnegHemy ycnosuio He
oTBeYanu Hu NpeacTtaBneHns ApUcToTens, HU anXxMMmM4eckne B3rnsabl Ha ropeHune.

Cospgarenamu Teopun rOrnMcToHa cumMTaoTCs Hemeukne xummkmn MoranH Moaxmm
Bexep (1635-1682) n Neopr OpHcT WTanb (1660-1734). bexep B kHure «lloasemHas
dusnka» (1669) M3NOXKNN CBON OYEHb IKIEKTUYHbIE B3rMA4bl HA COCTaBHbIE YacTu Ten.
TakoBbIMW, MO €ro MHEHWUID, SBMAOTCA TpW Buaa 3eMnu. repsgas — nMNnaBkas W
KameHucTasa (terra lapidea), emopasi — »xupHasi u roptodas (terra pinguis) v mpemses —
netyJas (terra fluida s. mercurialis). loptodecTb Ten, no MHeHunto Bexepa, obycnosneHa
Hann4ynem B MX COCTaBe BTOPOW, XXUpHOW, 3emnn. Cuctema bexepa oyeHb noxoxka Ha
anxXuMM4yecKoe YyyeHuMe O TPEX MpuHUMNax, B KOTOPOM ropryecTb obycrnosneHa
HanmMumem cepbl; oAHako bexep cuuTan, 4TO cepa SABMSETCA CHOXHbIM TENOM,
obpasoBaHHbIM KUCNOTOW U terra pinguis. Mo cytn, Teopusa bexepa npefcrasnsna cobon
OfHY M3 NepBbIX MOMbITOK NPEeASIOKNTb HEYTO HOBOE B3aMeEH anXMMMUYECKOro y4YyeHust o
TPEX npuHUMNax. YBenu4yeHme maccbl MeTanna npu obxure bexep TpaanuMOHHO
00BACHAN NPUCOEANHEHNEM «OTHEHHOW MaTepum». OTU B3rnaabl bexepa nocnyxunm
npeanocbIfIKON K co3fgaHuio Teopun driorucToHa, npegnoxeHHon LWtanem B 1703 r,
XOTA M UMEKT C Herh odeHb Mano obwero. Tem He meHee, cam LlUtanb Bceraga
yTBepXaan, YTo aBTOPCTBO Teopuun npuHaanexmt bexepy.

CyTb Teopun riOrTUCTOHA MOXHO WU3NOXWUTb B Creaylowmx  OCHOBHbIX

NONOXEHUNAX:
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1. CywecTtByeT mamepuarsnbHas cybcmaHyus, cogepxalwascs BO BCEX rOproymnx
Tenax — ¢h/102UCMOH (OT FPeYEeCcKoro ¢pAoylGToV — roproyee).

2. [opeHne npegcraBnger cobon pasnoxeHne Tena C  BblAENEHUEM
dnorncToHa, KOTOpbIN HeobpaTMmo paccenBaeTcs B BO3yxe.
BuxpeobpasHble aBmKeHUs riorMcToHa, BbIAENAOLWErocsi U3 ropsilero tena,
N NpeacTaBnsloT coboN BUANMBIA OroHb. M3BnekaTb oriorMcToH u3 Bo3gyxa
CNOCOGBHbI NNLLIb pacTeHus.

3. dnornctoH Bcerga HaxoguTCs B COMETaHUW C APYrMMW BELLECTBaMU U He
MOXeT OblTb BblAeneH B 4uCTOM Buae; Hambonee 6GoraTbl GOAOrMCTOHOM
BeLecTBa, cropatowmne 6e3 octaTka.

4. ®dnornctoH obnagaeT oTpuuaTenbHOWM MacCon.

Teopua LWTansa, nogobHO BceM npealecTBYHOWMM, Takke WUCXoauT U3
npeacraeneHun, 6yaTto CBOMCTBa BeLWECTBa ONPeaensTcs HannuyMem B HUX 0coboro
HOocUTENsa 3TUX CBOMCTB. lNMonoxeHne norMcTtoHHon Teopun 06 oTpuuaTenbHOM Macce
dnormctoHa (3HauMTenbHO Gonee No3gHee 1 NpM3HaBaBLLEeeCss HE BCEMU CTOPOHHMKaMM
Teopun) 66110 NPU3BAHO OO BACHUTL TOT (PaKT, YTO Macca OKanuHbl (MK BCeX NPOAYKTOB
ropeHust, BKnoyasa rasaoobpasHbie) 6onbLue Mmaccbl 060XKEHHOrO MeTanna.

Mpouecc oGxura meTanna B pamkax Teopum riorMcToHa MOXHO OTOoOpasnTb

cnegylowmnm nogobrmem XMMmMYeckoro ypaBHEHUS:
MeTaAA = OkKaAMHa + PAOrUMCTOH

Ana nonyyeHns metanna M3 okanuHbl (MM U3 pyabl), COrNacHO TEOPUU, MOXHO
ucnonb3oBatb /r0boe mesio, 6oratoe ¢normctoHom (T.e. cropatulee 6e3 ocratka) —

APEBECHbIN UITM KAMEHHbIW Yrofb, XXUP, pacTUTENbHOE Macno U T.M.:
OkaavHa + Teao, 6oratoe (PAOTMCTOHOM = MeTaAA

HeobxoaumMo noAYvYepKHYTb, 4YTO SKCMEPUMEHT MOXET TOMbKO MNoATBEPAUTH
CrnpaBeasIMBOCTb 3TOr0 NPEeANoSIoKEeHUs; 3TO SABMANOCH XOPOLUMM apryMeHTOM B NOSb3y
Teopumn Ltana. ®normctoHHas Teopusa co BpemeHeM Oblna pacnpocTpaHeHa Ha niobble
npouecchl ropeHnsi. ToXxaecTBO PfIOrMCTOHa BO BCEX rOproyMx Tenax o60CHOBbLIBANOCh
Ltanem akcnepumeHTanbHO: yrofb OAMHAKOBO BOCCTAHaBIMBAET UM CEPHYKO KUCIOTY B
cepy, W 3eMnun B MeTannbl. [blxaHne W pXaBneHwe xenesa, N0 MHEHUIO
nocneposatenen LWransa, npeactaBnalT cobon TOT Xe MNPOLEcC pasnoXeHus

coaepalumx norMcToH Ten, HO NPoTeKalLWnn MeaneHHee, YeM ropeHue.
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Teopus pnornctoHa nossonuna, B 4YaCTHOCTW, AaTb npuemremoe 0O6bACHEeHue
npoueccaMm BbINfaBkM MeTaniIoOB U3  pydbl, cocTosiwee B crnegywowem. Pyaa,
coaepxaHve (pnorMctoHa B KOTOPOM Mand, HarpeBaeTCcs C APEBECHbLIM Yriem, KOTOPbIN
o4YeHb ©orat ¢normcToHoMm; PNoOrMcToH nNpu 3TOM MNEPEXOAUT U3 YrNsa B pyay, U
obpa3sytotca 6oratbin PNOrMCToOHOM MeTann u 6egHas NorMcCToHoOM 30na.

CnegyeT OTMETUTb, 4YTO B MWCTOPUYECKOM nuTepaType MUMEKTCs Cepbe3Hble
pasHorrnacusi B OLEHKe ponuv Teopun rnormctoHa — OT pPe3Ko HeraTMBHOW [0
nonoxutenoHon. OgHako, HENb3A He NPU3HaTb, YTO Teopusa pnorMcToHa nmena uenbii
PS8 HECOMHEHHbIX JOCTOUHCTB:

= OHa NpPOCTO U afieKBaTHO OMUCLIBAET AKCNepUMeHTarnbHble OaKThbl,

KacaroLmecs npoLeccoB ropeHus;
* Teopusi BHYTPEHHE HENPOTUBOPEYNBA, T.€. HU OAHO N3 CNeacTBUA He
HaxoAUTCs B NPOTMBOPEYUN C OCHOBHbLIMU MOSOXEHUSMU;

*  Teopus (PNormMcToHa LeSIMKOM OCHOBaHa Ha aKCrnepuMeHTarbHbIX (bakTax;

= Teopus cdnornctoHa obnagana npeackasaTenbHOM CNOCOOHOCTLIO.

dnornctoHHas Teopus — nepeBasi ICTUHHO Hay4yHasi TEOPUS XUMUN — MNOCAYXKna
MOLUHbIM CTUMYSNIOM ANA pPas3BUTUSA KOMMYECTBEHHOrO aHanusa CrnoXHblx Ten, 6es
KOoToporo 6b110 6bl abCONOTHO HEBO3MOXHbIM 3JKCMEpUMEHTanbHOEe MOATBEpPXAEHME
naen o XMMmM4Yecknx anemeHTax. CnegyeTt OTMETUTb, YTO NONoXeHne 06 oTpuLaTenbHOM
Macce riorMcToHa (PakTUYeCcKn caenaHo Ha OCHOBAHWWM 3aKOHa COXPaHEHUs Macchl,
KOTOPbIN OblfT OTKPbIT 3HAYMTENbHO MO34Hee. JTO MNpeanonoxeHne camo no cebe
cnocobCcTBOBaNO [JanbHEenWen akTuBm3auum KONMUYECTBEHHbIX wuccrnegoBaHun. Eweé
OO4HMM pe3ynbTaToM Cco34aHnsa (PrOrMcTOHHOM TEOPUN SIBUIOCb aKTUBHOE U3y4veHue
XUMUKaMn razoB BoobLLEe 1 razoobpasHbiXx NPOAYKTOB ropeHust B YacTHocTu. K cepeanHe
XVIIlI Beka 0gHMM M3 BaXKHEWLLMX pa3denoB XMMUK cTana T.H. nHesMmamu4veckasi XUMUs,
OCHOBOMONOXHUKN KoTopon [xo3ed bBnak (1728-1799), Oanuun Pesepdopn (1749-
1819), NeHpun Kasenguw (1731-1810), [xosed Mpuctnum (1733-1804) n Kapn Bunbrensm
LWeene (1742-1786) aBunucb co3gatensamm LENon CUCTEMbI KONTMYECTBEHHbLIX METOAOB B
XUMUN.

Bo BTopon nonosuHe XVIII Beka Teopusa normctoHa 3aBoeBana cpean XMMUKOB
npaktnyeckn Bceoblwlee npusHaHne. Ha ocHoBe (PNOMMCTOHHBIX NpeacTaBfieHui
chopmmpoBanacb HOMEHKNaTypa BELLECTB; NpeanpuHUManuncb NOMbITKU CBA3ATb Takue
CBONCTBA BELLUECTBA, KaK LIBET, NPO3pavyHOCTb, LWEMOYHOCTb U T.M., C COAEP)KAHMEM B

HéM dorioructoHa. ®paHuysckumr xumuk MNbep XKosed Makép (1718-1784), aBTop BecbMa
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nonynapHoro y4ebHmka «AnNemMeHTbl XMMUm» 1 « XMMU4eckoro cnosapsi» nucan B 1778 r.,
4yTO (PNOrMCTOHHasa Teopua «...Hauboriee sicHa u Haubornee coamacHa ¢ XUMUYEeCKUMU
seneHusamu. Omu4asice om cucmem, NMopoXOEHHbIX 8oobpaxxeHuem 6e3 coanacusi ¢
rnpupodou u paspywaemMbix orbimom, meopus LLimans — HadéxHeuwud rnymegodumerisb
8 Xumuyeckux uccrnedosaHusix. MHO204UCMEeHHbIE OMbiMbl... HE MOJbKO Oaneku om
moeo, Ymobbi eé onposepeHymb, HO, Haobopom, cmaHoesmcsi OoKazamesib.cmeamu 8
€€ nosib3y». o npoHun cyabbbl, y4ebHUK 1 cnoBapb Maképa nosBUNUCH B TO BPeEMS,

Korga BeK osIOrMCTOHHOW TEOPUM MNOOOLLEN K KOHLLY.
KucnopogHasa teopusi ropeHus

HednornctoHHble npeacTtaBneHMs O FOPeHUUM W OblXaHuM 3apOAUNUCh [axe
HecKomnbko paHee nornctoHHon Teopun. XKaH Pen (1583-1645), kotopomy Hayka
o6s3aHa nocTtynaTtomM «Bce Tena Taxenol», B 1630 r. BbiCKasbiBan NpearnonoXeHne, Yto
yBenuyeHne maccbl metanna npu obxure obycnosrneHo npucoeanHeHnem Bo3gyxa. B
1665 r. Pobept lyk (1635-1703) B pabote «Mukporpadusa» Takke RNpPeanosioxnn
Hanu4ne B BO3gyxe ocoboro BellecTBa, NogoOGHOro BeLLeCTBY, coAepXalemycs B
CBSI3aHHOM COCTOSIHUWN B CEnuTpe.

HanbHenwee pasBuTre 3TV B3rNsgbl Nony4unm B kHure «O cenutpe 1 BO34yLIHOM
CnMpTE CENUTPbI», KOTOPYID Hanucan B 1669 r. aHrnunckmin xmmmnk [koH Menoy (1645-
1679). Menoy nbiTancsa gokasaTb, YTO B BO34yXe COOEPXUTCA OcCoObIn ras (spiritus
nitroaéreus), nooAepXMBaOWUN rOpeHne n HeobxoauMbll ANS  AblXaHus; OH
060CHOBbIBan 3TO MPeAnonoXeHne 3HAMEHUTBIMW OMbITaMW C FOPsiLLEN CBEeYOW nog,
konokonom. OpgHako BblAenuTb 3TOT Spiritus nitroaéreus B CcBOGOOHOM COCTOSIHUM
yoanocb nuwb 6Gonee yem 4epesd cto net. OTkpbITME Kucropoda ObinNno caenaHo
He3aBMCUMO ApYr OT Apyra NOYTN OOHOBPEMEHHO HECKOMBKUMM YYEHBIMU.

Kapn Bunbrensm Leene nonyuyun kucnopog B 1771 r., Ha3BaB ero «OrHEHHbIM
BO34yXOM»; OAHaKo pesynbTaTtbl onbiToB Leene 6biin onybnvkoBaHbl nuwb B 1777 T.
Mo wmHeHuo Lleene, «OrHeHHbI BO34YyX» NPEACTaBNsAsl COOOM  «KUCIYID TOHKYHO
MaTepuo, COEANHEHHYIO C PIOMMCTOHOM».

bxosed Mpuctnn Bbigenun kucnopod B 1774 r. HarpeBaHMEM OKcuaa PTyTW.
Mpuctnn cumtan, 4To NOMyYEeHHbIN UM ra3 npeactasnseT cobon Bo3ayx, abCcoONTHO
NMUWEHHBLIA (PIOTNMCTOHA, BCNEACTBME Yero B 3TOM «4edrorMcTMpoBaHHOM BO34yXe»

ropeHve naéT nydile, Yem B 06bIYHOM.
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Bornblwoe 3HavYeHne ansa cos3gaHus KUCNOPOLAHOW TeOPpUU FOPEHNa UMenun, Kpome
TOro, oTKpbITUE Bogopoaa . KaeHanwem B 1766 r. n asoTta [1. Pesepdopaom B 1772 T.
(cnepyeT oTMeTUTb, YTO KaBeHauMLL NPUHAN BOAOPOL 3@ YMCTbIN (PNIOrUCTOH).

3HaveHne cpgenaHHbix KaBeHauwewm, UWeene wn [llpuctnu  OTKpbITMIA  CMOT
NpaBUNbHO OLEHUTb BeNUKUA dopaHuy3ckui xuMmuk AHTyaH JlopaH JlaByasbe (1743-
1794). B 1774 r. JlaByasbe onybnukoBan «Hebornbwue pabotbl N0 pusnke 1 Xummmy,
roe BbiCkasan npeanonoXeHne o TOM, YTO MpU ropeHun NPoucxoauT nNpucoeuHeHue K
Tenam 4vactnm atmocepHoro Bosgyxa. llocne Toro, kak [Npuctnn B 1774 r. noceTtun
Mapwx n coobwmn o6 oTKPbITUM «AeNOrMCTUPOBAHHOIO BO3ayxa», JlaByasbe NoBTOPUN
ero onbITbl M B 1775 r. onybnukosan paboty «O npupoae BewecTsa, COeANHAIOLWErocs C
MeTannamm npu Mx npokanueBaHuM U yBenuyusaroLwlero mx sec» (JlaByasbe, ogHako,
npunucbiBan nNpPUOPUTET OTKPbLITUA Kucropoda cebe). HakoHneuy, B 1777 r. JlaByasbe
chopmynupoBast OCHOBHbIE NMOSTOXEHUSA KUCITOPOAHON TEOPUN FTOPEHUSA:

1. Tena ropsaT TONbKO B «4MCTOM BO3AyXE»

2. «YuctbiM BO3Qyx» NOrnowaeTcss nNpu ropeHun, Wu YyBenuvYeHne Macchbl

CropeBLLEero Tena paBHO YMEHbLLEHWIO MacChl BO3ayxa.
3. MeTtannel npu npokanueaHuu npespawiaoTca B 3emsiu. Cepa unu cocdop,
COEQIMHSAACH C «4UCTbIM BO3YXOM», NPeBpaLlatoTCca B KUC/IOMBbI.

MpumeyaTenbHo, 4TO B cBoel pabote «O ropeHum BoOOLLE», n3narasi Teopuio,
NPsSIMO NMPOTUBOMOSIOXHYIO Teopun OrorucToHa, JlaByasbe, TeM HE MeHee, OT3blBasncs o
nocnegHen cnegylowmm obpasoMm: «PasnuyHble serieHUss obxuz2aHusi mMemarnos u
20peHUsi o4YeHb y0a4yHo oObwbsicHAomces euriomes3old Lmansa... Ho npuxodumcs
donyckame cyuecmeogaHue 8 20pHYUX mesiax 02HeHHOU Mamepuu».

HoBasa kucnopogHas Teopusa ropeHust (TEPMUH KUCIOPOA4 — oxygenium —
nosiensetcs B 1877 r. B pabote JlaByasbe «OOwee paccmoTpeHne npupoabl KUCAOT U
NPUHLMNOB UX COeMHEHNS») UMena psaf CYLWeCTBEHHbIX NPEeEUMYLLECTB MO CPAaBHEHUIO C
dnornctoHHon. OHa b6bina 6onee npocTa, Yem dOrMCTOHHAas, He codepxkana B cebe
«MPOTMBOECTECTBEHHbIX» NPEANONIOKEHNN O HaNU4MM y Ten oTpuuaTenbHOW Macchl, u,
rMaBHOE, HEe OCHOBbIBanacb Ha CylWecTBOBaHMM Cyb6CTaHUUN, He BblAENEHHbIX
3KCNepuMeHTanbHO. Beneacreme aToro KMCnopoaHas Teopusi ropeHnsa 0BOMbHO BbICTPO
nosiyymMna LInMpokoe MpusHaHWe cpegu ectecTBouUCnbITaTenen (XoTs nonemMuka mexagy

NaByasbe 1 hrorctTMkamm anunack NoYTu ABa AecATUNeTus ).
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Xnmunyeckasn pesonrouus

3HayeHne K1CropoaHOM TeOopMM OKa3arocCb 3HAYUTENbHO 6ONbLUMM, YeM NPOCTO
00BbACHEHNE ABNEHUN ropeHna n abixaHus. OTkas oT Teopun riormctoHa notpebosan
nepecMmoTpa BCEX OCHOBHbIX MPUHUUMOB U MOHATUA XUMUN, UBMEHEHUS TEPMUHOMOTNN U
HOMeHKNaTypbl BewecTB. [103TOMY C KACNOPOAHOW TEOPWUU HaYMHaAETCH MepesiOMHbIN
aTan B pasBUTUM XMMUWN, HA3BaHHbIN «XUMUYECKOU pesosroyuel».

B 1785-1787 rr. yeTbipe BblgaoWmnxca gopaHLUy3ckux xmmuka — Jlyn bepHap 'MToH
Ae Mopso (1737-1816), AHTyaH JlopaH JlaByasbe, Knog Jlyn Beptonne (1748-1822) n
AHTyaH ®paHcya ge dypkpya (1755-1809) — no nopyyeHuto MNapmxckon akagemmm Hayk
paspaboTtann  HOBYHD CUCTEMY XMMWYECKOW  HOMeEHKnaTtypbl. Jlormka  HOBOW
HOMEHKNaTypbl npeanonarana MoCTPOeHNe Ha3BaHUsS BelecTBa MO Has3BaHUSAM TexX
3MIEMEHTOB, U3 KOTOPbIX BeWwecTBO cOCTOUT. OCHOBHbIE MPUHLUMNBLI 3TON HOMEHKNATYPbI
NCMONb3YHTCHA A0 HAaCTOALLErO BPEMEHM.

B 1789 r. JlaByasbe u3gan CBOW 3HAMEHWUTbIN YY4EOHUK «3nemMeHTapHbIA Kypc
XUMUN», LENMKOM OCHOBaHHbIA Ha KUCIOPOLAHOW TEOPUM FOPEHNA U HOBOW XMMWUYECKOWN
HOoMeHknaType. [losiBNneHne 3Toro kKypca COOGCTBEHHO M O3HAMEHOBAno, MO MHEHWUIO
JTaByasbe, xumudeckyro pesosnitoumio (1789 — rog Hadana PpaHuy3CKOn peBonouuu,
OQHOM N3 XepTB KoTopon cTaHeT B 1794 r. un JlaByasbe). B «BnemeHTapHOM Kypce
XumMnny» JlaByasbe nNpuWBEN NEPBbiA B WUCTOPUM HOBOM XUMWUM CMUCOK XUMUYECKUX

anemMeHToB (Tabnuuy NpocTbIX TeN), pa3aenéHHbIX Ha HECKOMNbKO TUMOB:

1. MpocTble Bew,ecTBd, OTHOCALLMECS KO BCEM LAPCTBAM MPUPOAbI, KOTOpble
MOXHO PACCMATPUBATb KOK SAEMEHTbI:

CBET A30T
TEMAOPOA BOAOPOA
KMCAOPOA

2. NpocTble HeMEeTAAAMYECKHE BELLLECTBA, OKMCASIOLLUECS U KUCAOTOOBpasylome:
CEPA PAAMKAA MYPUEBOM KMCAOTHI (XAop)
POCPOP PAAMKAA MAABMKOBOM KMCAOTbI (PTop)
YIFOAb PAAMKAA BYPOBOM KMCAOTHI (Bop)

3. MMpocTble MeTAAAMYECKHME BELLLECTBA, OKUCASIOLLLMECH U KUCAOTOOBpasyioLlme:
CYPbMA KOBAAbBT MAPTAHEL,
CEPEBPO MEAb PTYTb
MBbILLBSAK OAOBO MOAMBAEH
BMCMYT XEAE3O HUKEADb
30AQ0TO NAATUHA CBWMHEL,
BOAb®PPAM LUMHK
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4. MpocTble coreobpasyloLe 3eMAUCTbIE BELLLeCTBA:
MN3BECTb MATIHE3M4A BAPUT
FAMHO3EM KPEMHE3EM

KacatenbHo 3emesib JlaByasbe Ha OCHOBaHuUM UX abCOMIOTHOM WMHEPTHOCTU K
KMcrnopoay BbICKasbiBan MpeanosiokeHne O TOM, YTO 3eMnvM NpencTaBnsioT cobou
OKCMAbl HEW3BECTHbIX 3MEMEHTOB, BMOCMEACTBUM MOMHOCTbI NOATBEPAMBLLEECS.
Ocobyto rpynny gns 3emenbs B cBoen Tabnuue anemeHToB JlaByasbe Bblaenun,
NOCKOSbKY CTPOro npuaepxuearcs onpegenieHust anemeHTa, AaHHoro bownem: «Ecnu
Mbl... CBSXKEM C Ha3gaHUEM 3/1EMEHMOS... rnpedcmassieHue o rocredHeMm rpeodere,
docmuzaeMbIM aHaslu3oM, mo ece seuw,ecmea, Komopble Mbl eWE He CMo2rlu HUKaKuM
criocobom pasrnoxume, A6nsgrmcs O0ns1 Hac anemeHmamu. ...Mbl He MoxeMm ysepsimsb,
ymo cyumaemoe Hamu ce200Hs  MpocmbIM  S8/19emcs  makoebiM 8
OeticmeumesisHocmuy. [aHHYH KOHLUEMUMIO 3NIEMEHTOB MPUHATO HasbiBaTb 3MIUPUKO-
aHanumu4eckol, Nnockonbky JlaByasbe wn3bpan KpuTepuem onpeaeneHvs anemMeHTa
ONbIT W TOMbKO OMbIT, KATEropU4ECKN oTBeprasi Nbble HEAMNUPUYECKNE PaCCYXAEHUS
00 atomax M Monekynax, camO CyLleCTBOBaHME KOTOPbIX HEBO3MOXHO MOATBEPAUTL
ONbITHbIM MNyTéM. 3Ty KOHUenuuio JlaByasbe npenenbHO HACHO cdopMynupoBan B
npeaucrnoBun K CBOEMY YYeEOHUKY: «5 He cyuman B03MOXHbIM YKIIOHUMbLCS om
mpebosaHuUll cmpo2020 3aKOHa — He 3aK/iYamb HU4Ye20 Ceepx mo2o, 4Ymo Oaém
HernocpedcmeeHHO Orlbim U He cmapambCs CreWwHbIMU 3aKTiYeHUSIMU 80CTOHSMb
Mor4yaHue ¢hakmosy.

CospaHHas JlaByasbe paumoHanbHasa Knaccudukaumss XMMUYECKMX COeOdMHEHWI
OCHOBbIBarnacb, BO-MEPBbIX, HA pPa3fMyMn B 3fIEMEHTHOM COCTaBe COEeAWHEHUA U, BO-
BTOpbIX, Ha XapakTepe WX CBOWCTB (KACIOTbl, OCHOBaHWS, CONuW, corieobpasytome
BelllecTBa, opraHmyeckme BewiecTtsa). [pu atom, kak n bownnb, JlaByasbe cuutan, 4to
CBOWCTBA BELLECTBa ONpenensatTcs ero cCoctTaBoM. 3aBUCMMOCTb CBOMCTB BELLIECTBA OT
cocTaBa, onucaHHas JlaByasbe, npeacTaBnana cobor 3aKOHOMEPHOCTb, OTpaXkatoLLyto
B3aMMOCBSA3b  MeXOy KayeCTBEHHbIMW U KOMMMYECTBEHHbIMW  XapakTepucTukamu
BellecTsa.

BaxHenwunm pesynbTaTtoMm uccnegosaHun JlaByasbe ABUIIOCb (hopMynunpoBaHme
UM 3aKOHa coxpaHeHusi Macchl. [lpoaHanuanpoBaB pe3ynbTaTbl COOGCTBEHHbIX
nccrnegoBaHMn KONMYECTBEHHONO COCTaBa BELLECTB M COOTHOLLEHUSA MacC peareHToB U
NPOAYKTOB peakumn, a Takke pesynbTaTbl NogOOHbIX UCCNeaoBaHUA OPYrUX YYEHbIX,

J'IaByasbe nokasars, 4YTO BO BCeEX CJiydadX MacCa BewecCTB B Xooe XMMUYECKNX peaKLl,VIﬁ
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He nameHsieTcsa: «MOXHO MpUHAMb 8 Kayecmee rpuHyuna, 4mo 80 8csikolu ornepauyuu
Konudecmeo mamepuu oOuHakoso 00 U riocre oribima, Ymo Kadyecmeo U Kosu4yecmeo
Hayvasn ocmaromcesi memu xe caMmbiMuy. Cnegyet oTMETUTb, YTO JlaByasbe BblBEN 3aKOH
COXpPaHEHUsI MacCbl OMNSATb-TAKU WUCKITHOYUTENBHO M3 3KCMEPUMEHTarbHbIX AaHHbIX, HEe
NCNonb3ys Kakmx-nmbo TeopeTnyecknx Npeanochbifiok, He OCHOBaHHbIX Ha ONbITE.
Xnmunyeckas peBonoUMSA  3aBeplumna  nepuos CTaHOBMNEHUS XMMUM; OHa
O3HameHoBana cobon MorHy pauMoHanuM3aumilo XMMWUW, OKOHYaTerbHbIA OTKa3 OT
ycTapeBWMX HaTyppuriocopcknx n anxuMmyecknx npeactaBneHin o npupoae
BelllecTBa M ero cBoMCTB. [locne XMMUYeCcKon peBOmnuun XUMUS BCTynuna B repuod
Ko/u4yecmeeHHbIX 3aKOHO8, B KOTOPOM Oblfla co3gaHa M pas3BuTa HOBas KOHUeNuus

XUMNYECKOro anemMeHTa — atoMHO-TeopeTn4yecKad.
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IV. NEPNOA KONMYECTBEHHbLIX 3AKOHOB
(ATOMHO-MONEKYNAPHOU TEOPWUN)

CtexuomeTtpua

Brnecrawme ycnexm KoOnMYECTBEHHbIX METOAOB MCCreaoBaHUs BewecTBa,
coenaslune BO3MOXHOW XMMMUYECKYI0 peBonoumio, yxe B Hadane XIX Beka npueenu K
HOBOMY (pyHAQMEHTArNbHOMY M3MEHEHUIO B €CTEeCTBO3HaHMM BoOOLLE M B XUMUN B
4YacTHOCTU. 3a OTKPbITbIM JlaBya3be 3aKOHOM COXpPaHEHWA Maccbl nocregoBan LUenbin
PS4 HOBbIX KONMYECTBEHHbIX 3aKOHOMEPHOCTEN — CMEeXUOMEempUYeCKUe 3aKOHbI.

[MepBbIM CTEXMOMETPUYECKMM 3aKOHOM CTan 3akOH 9Keu8asleHmos, KOTOpPbI
cchopmynupoBan Hemeukun xumuk Wepemuss BenmamumH Puxtep (1762-1807) B
pesynbtate MNpoBeAEHHbIX MM B 1791-1798 rr. OMbITOB MO W3YYEHUIO KONUYECTB
BewecTBa B peakumsax HenTpanusauum n obmeHa, o600LLEHHbIX B paboTe «HavanbHble
OCHOBaHNS CTEXMOMETPUN UMM  UCKYCCTBA WU3MEPEHUS XUMMUYECKUX INIEMEHTOBY.
lMepBoHayanbHast GOPMYNMPOBKA 3aKOHA 3KBUBANEHTOB (TEPMUH «3KBMBANEHT» BBEM B
1767 r. I'. KaBenguw) 6bina cnepytowlen: «Ecnu o0HO u mo xe Konudyecmeo Kakou-nubo
Kucsiomsl Helmpanu3yemcs pasfudHbIMU Kosiudecmeamu 08yX OCHO8aHul, mo amu
Konu4yecmea 3keueasnieHmHbl U Helumparsnu3yrmcs 0OUHAKO8bIM KOU4Yecmeom sobol
Opyaou Kucriomsly.

OTkpbITbIN PUxTepom 3akoH nogreepaun yoexaeHns MHOrMX XMMUKOB B TOM, YTO
XUMUYECKNE COeOUHEHUST B3auMOAENCTBYHOT He B [MPOU3BOSbHBIX, a B CTPOro
ONpPeaenéHHbIX KONMMYECTBEHHbIX COOTHoweHuax. OpgHako 3a 3TuM  nocnegosana
AnuTenbHass OUCKyccuss O TOM, MpuUCywa nu Takas onpeaenéHHocTb BceM 6e3
NCKITIOYEHUST XUMUYeckuM nporeccam. OCHOBHbIM NpegMeToM OUCKYCCUKM cTar BOMpocC O
TOM, SIBNSIETCH NN COOTHOLLUEHWE 3fIEMEHTOB B COEAUHEHMMU, COCTOSLEM U3 ABYX WUn
bonee anemMeHTOB, MOCTOSIHHBIM WS XE€ COCTaB 3aBUCUT OT crnocoba nonyyYeHus
BewecTtBa. Knog Jlyn BepTtonne, ocHoBbiBasAcb Ha npeasioxkeHHon um B 1803 r. Teopum
XMMWUYECKOro CpOACTBA, OGYCINOBIEHHOrO CUMAMU MPUTSDKEHWS] U 3aBUCSLLETO OT
NIOTHOCTU BeLeCTBa W €ro KonmyecTBa, OTCTavmBan npeanosiokeHne o TOM, Y4TO
3MIEMEHTHbIN COCTaB BeLlecTBa MOXET W3MEHSTbCA B HEKOTOpbIX npedenax B

3aBMCUMMOCTM OT YCIOBMWI, B KOTOPbLIX OHO GbIfI0 NOMy4YeHo.

) TepmuH usbupamensHoe cpodcmeo npeanoxun B 70-e rr. XVIIl B. TopbepH Ynad BeprmaH
(1735-1784) ona ob6bsCHEHMS peakLMOHHOW CNOCOBGHOCTM BELLECTB; OH K& COCTaBWi nepsble Tabnuubl
CpoAcTBa.
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[MpoTnBONONOXHLIX B3rNsA0B npugepxumeanca dpaHuysckun xmmuk >Kosed Jlyum
Mpyct (1754-1826). C nomowpbio TwaTenbHbIX aHanun3oB B 1799-1806 rr. [lpyct
YCTaHOBWI, YTO OTHOLUEHWE KONMMYecTB SMeMEHTOB B COCTaBe coeduHeHue Bcerga
noctoaHHO. BeiBoabl BepTonne, kak nokasan lNpycT, 661n1 OWNMBOYHBbI N3-32 HETOYHOCTH
aHanuM3oB U HeJOCTaTOMHOW YUCTOTbl UCXOAHbIX BellecTB. [ucKkyccus ABYX YYEHbIX,
npogorkaswwascsa ¢ 1801 no 1808 r., 3aBepwumnace 6nectsawen nobenon MNpycrta. 3akoH
rnocmosiHecmea cocmaga (NOCTOSIHHbIX OTHOLLUEHWA) B UTOre He npocTto Obln Npu3HaH
OOMbLWMHCTBOM XMMMUKOB, HO CTan OO4HUMM M3 NaBHbIX XMMUYECKUX 3aKOHOB. TeM He
MeHee BOMNPOC O NpUYMHaxX MOCTOSIHCTBA COCTaBa OCTaBariCA OTKPbITbIM, MOCKOSbKY U3
YNCTO aHaNUTUYECKOM KOHLENUMM XMMUYECKOrOo 3fieMeHTa 3TO HMKOMM 00pa3oM He
cnegyet. PaspewuvTb CyuwlecTBylOLWME COMHEHUS MOIMO MNWb MPeanosioXeHue o
ANCKPETHOCTN MaTepun, OOHAKO aTOMUCTUYECKUE B3rNs4bl MO-NPEXHEMY He umenu

NPAMbIX 3KCNepMMeEHTalrlbHbIX AOKa3aTeJIbCTB.
ATomMucTnyeckasn Teopus DanbToHa

OKcnepuMeHTanbHoe NoATBEPXKAEHNE AaTOMHOW TMNOTE3bl HALWEN aHIIMACKNI
xumuk [xoH OanbToH (1766-1844). B Havane XIX Beka [danbTOH OTKPbIT HECKONBLKO
HOBbIX 3KCNEepUMEHTasbHbIX 3aKOHOMEPHOCTEN: 3aKOH rapyuarsbHbiX dasrieHul (3aKOoH
[anbToHa), 3aKOH pacmeopumocmu 2a308 8 XuOKocmsix (3akoH [eHpu-[anbToHa) W,
HaKOHEeL,, 3aKOH KpamHbIX OMHOWEHULU.

O6BbACHUTL 3TN 3aKOHOMEPHOCTU (NPeXae BCero 3akOH KPaTHbIX OTHOLUEHWI), He
npuberas K NpeanonoXeHU0 0 AUCKPETHOCTU MaTepun, HeBO3MOXHO. OCHOBbIBasiICb Ha
3aKOHe KpaTHbIX OTHOWeHuN, OoTKpbiIToM B 1803 r., M 3akOHe MNOCTOAHCTBA COCTaBa,
[anbToH paspaboTan CBOK aTOMUCTUYECKYHD TEOPUIO, M3FMOXEHHYI B BbllEALWEM B
1808 r. Tpyne «HoBas cuctema xmmmyeckon pmnocoumy.

OcHoBHble NonoxeHnsa Teopun [anbToHa 3aKknNYalTCs B CreayrLweM:

1. Bce BelyecTBa COCTOAT U3 BOMBLLOrO YMcna aToMoB (MPOCTLIX UMK CIIOXKHbIX).

2. ATOoMbl OfHOro BelwlecTBa MOSIHOCTbK TOXAECTBEHHbI. [1pocTble aToMbl

abCoNOTHO HEM3MEHHbI U HEOENUMBI.

3. ATOMbl pasnU4YHbIX 3IEMEHTOB CMOCOOHbI COeAMHATBCA Mexay cobon B

onpeaenéHHbIX COOTHOLLEHUSX.

4. BaxHenwurm CBOMNCTBOM aTOMOB SABMAETCSH amoMHbIU 8ecC.

Yxxe B 1803 r. B nabopaTopHOM XypHane [JanbToHa nosiBunacb nepeas tabnuua

OTHOCUTEJIbHbIX aTOMHbIX BECOB HEKOTOPbIX 3J1EMEHTOB U COeNHEHUN; B KayecTBe
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TOYKM OoTcYyéTa [anbToH BbiOpan aTOMHbIN BEC BOAOPOAA, NPUHATLIN paBHbIM eanHNLE.
[Onsa o0o3HayeHuMss aToMOB anemeHToB [JanbTOH wucnonb3oBan CUMBOMbLI B Buae
OKPY>XHOCTEN C pasnuyHbiMn hurypamm BHyTpU. Bnocneactemmn [JansToOH HEOQHOKPATHO
KOppPEeKTUpoBan aTOMHble BECa 3M1EMEHTOB, OAHAKO Ansl GOMbLIMHCTBA 3MIEMEHTOB UM

npmnBogunncb HesepHble 3Ha4YeHNA aTOMHbIX BECOB.

MpocTblie aToMbl CnoxHble aToOMbl
@ Bogopoa 1 @@ AmMMnak 5
O Kucnopog 5.66 @O Bopa 6.66
(D A3oT 4 (DO MoHookcua a3oTa 9.66
O Yrnepon 4.5 O(DO HAvokemna asota 13.66
@ Cepa 17

PucyHok 5. CuMBOInbI aTOMOB 311EMEHTOB M aTOMHbIe Beca no [JanbToHy (1808)

Tabnuua JanbToHa cTana nepebIM LIAroM Ha JONrOM NyTU, KOTOPbIA NPEeACTOANO0
NPOVUTU XUMUW O115 TOro, YTOBbI BENUYMHBI aTOMHbBIX Macc NPUHANW NPUBbIYHbIE NS HAc
3HaveHus. PaspelweHne npobnembl onpefeneHns aToMHbIX BecoB, noTtpebosasluee
YCUNNA MHOTUX BbIJAIOLWMXCA YYEHbIX, 3aHANo B6onee natugecatn net! U gaxe nocne
TOro, Kak npobnema 6binia B OCHOBHOM pelleHa, TOYHoe onpeaerneHve aToMHbIM Macc
OCTaBanocb HaCTOSbKO Ba)kHOMW 3agaden, 4to B 1914 r. amepukaHCKnin y4éHbin Teogop
Puyapac (1868-1928) 6bin ygoctoeH HobGeneBckon npemMun 3a YyTOYHEHWE aTOMHbIX

MacC XMMNYEeCKUX 3JIEMEHTOB.
I'IpoGnema onpepeneHnda atToMHbIX Macc

MaBHOE 3aTpyAHeHVe MNpu onpedeneHnn aToOMHOM MacCbl COCTOMT B TOM, YTO
HeobXo4MMO YCTaHOBWUTb 4YUCIIO aTOMOB KaX4oro 3nemMeHTa, BXOAsiuee B COCTaB
coeavHeHus. danbToH 6bin BbIHYXAEH caenatb AonylweHWe O TOM, YTO aTOMbl Pa3HbIX
anemMeHToB npu o0b6pas3oBaHWM CIOXHbIX aTOMOB COEOMHSAITCA MO «IPUHUUMY
MakcumarnbHoU rnpocmomael». CyTb MpUHUMNA 3aKn4yaeTcs B Crefylouwem: ecrnu
nmeeTcs nuwb OAHO OuMHapHOe CcoeanHEeHWe AOBYX 3MNEMEHTOB, TO €ro Morekyna
(cnoxHbin atom) obpasoBaHa OAHMM aTOMOM OAHOrO 3feMEHTa U OOHUM aTOMOM
Apyroro (CnoXHbli atoMm ABnsieTcss 080UHLIM B TepMuHonormm JanbtoHa). TpolHbie v
bonee cnoxHble aTtombl 06pasylTCs NYWb B TOM Cryvae, Korga MMEKTCA HECKONbKO
coeavHeHun, obpasoBaHHbIX ABYyMst anemeHTamun. OTcioga JanbToH npegnonarasn, 4to

MOJieKyrna BOAbl COCTOUT M3 OOHOrNoO artomMa Kucropoga M OAHOro atomMa BOAopoAa.
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PesynbTtatom siBNseTca 3aHWXKeHHoe 3HavyeHne aTOMHOro Beca Kucrnopoga, 4Yto BeJeT, B
CBOK oO4epedb, K HenpasBuSIbHOMY OMpeaeneHnto aToMHbIX BECOB MeTasnsnoB Ha
OCHOBaHMM cocTaBa oOkcuaoB. [lpuvHumMn Haubonblien nNpocTOoThbl (MOAKPENMEHHbIN
agToputeToM [lanbToHa Kak co3gaTens aTOMHO-MOSIEKYNSipHOW Teopwun) cbirpan B
AanbHenwemM onpenenéHHylo HeratMBHYKO pOfb NPU pelleHMn npobrnembl aTOMHbIX
BecoB. OgHako B LenoM atomucTnyeckaa teopmda [danbToHa cocTaBuiia OCHOBY BCEro
AanbHenLwero pasBmTsa eCTeCTBO3HaHNS.

PeweHunio npobnembl aTOMHbIX BECOB CMNOCOOCTBOBANO OTKPbITUE €ELlé Lenoro
psga CTeXMOMEeTPUYECKMX 3aKOHOB.

3akoH 06BEMHBLIX OMHOWeHUU (3aKOH COeMHEHUsT ra3oB) OTKPbI (PpaHLy3CKUi
xnumuk XKosed Jlyun Nen-Joccak (1778-1850). B 1808 r. oH nokasan, 4To rasbl BCTynawT B
peakumm coedMHEHUs B MPOCTbIX OOBEMHBLIX COOTHOLLUEHUSAX; HanpuMmep, OAMH OOBLEM
Kncnopoga coeanHsaeTcs ¢ AByMst 06bémMamn Bogopoaa.

Amegeo Asoragpo au  KeapeHba (1776-1856) BbigBuHyn B 1811T.
npeanonoXxeHue, nonydMBllee HasBaHWe euriome3sbl (3akoHa) Aeocadpo: «PasgHble
06bEMbI 2a308 Mpu O0OUHaKOB8bIX OaerfieHUU U memrepamype cooepxam 00UHaKogoe
4yucsio MorseKys, mak 4mo MI0MHOCMb 2a308 CryXUum Mepou MaccChbl UX MOJeKyn u
OomHoweHue 0bbEMo8 rnpu COeOUHEHUU Cymb HE 4YmO UHOE, KaK OMHOWEHUE MEXOY
YucrioM MOJMEKyr, COeOUHSIWUXCS Mex0y cobol rnpu obpa3osaHuu CrOXHOU
MoreKyrbl». [py BbiBO4Ee CBOEro 3akoHa ABoragpo Mcnosib3oBasn 3akoH [en-Jlioccaka m
pesynbTaTbl MUCCregoBaHUA anekTponv3a Bodbl, koTtopoe nposenn B 1800 r. aBa
aHMMUNCKUX Xxummka — Yunosam HukoncoH (1753-1815) n SutoHn Kapnann (1768-1840).
HukoncoH n Kapnann obHapyxunu, 4To OO6bEMbI BbIAENAOWMXCA NPU SNEKTponuae
BOOOpOA4A W Kucropoda OTHocAaTca kak 2:1. CnegctBuem u3 runoTtesbl ABoragpo
ABNANOCH NPEANONoXKeHNe 0 TOM, YTO ra3oobpasHble BOAOPOA, KMCNOpPoa, a3oT n XIop
COCTOAT M3 ABYXaTOMHbIX MOJSIEKYN;, OAHAKO 3TOT BbIBO Bbi3Basl pe3kMe BO3pPaXKeHUS.
lMpeononoxeHne O TOM, YTO KOPMYCKyMbl 3/1eMeHmapHbix cybcmaHyul ABNSOTCA
CMNOXHbIMW, Ka3anoCb XMMWKaMm MNpoTMBOpeYvaliMMm 3apaBoMy cMmbicrnly. MonekynsapHas
rmnotesa ABoragpo He 6bina npuHATa OOMbLIMHCTBOM (DU3MKOB M XUMUKOB 1-R
nonoBuHbl XIX Beka. Tem He MeHee, B cepeauHe XIX Beka MeTon onpeneneHuvs
MOMEKYMNSPHbIX Macc No MAOTHOCTM MapOB MOSTyYMs LUMPOKOE pacnpocTpaHeHue cpenum
XUMUKOB-OPraHWKOB.

N3yunB coctaBneHHble [JanbTOHOM Tabnuubl aTOMHbIX BECOB, @HITIMACKUA XUMUK

Yunbam [lpayt (1785-1850) Bbicka3an B 1815-1816 rr. npegnonoxeHne O TOM, 4TO

50



aTOMHblE BECA BCEX ANIEMEHTOB A0SMKHbI OblTb LENOYUCIIEHHbI U KPaTHbl aTOMHOMY BECY
Bogopoaa. lNpnymHa aTtoro, No MHeHuto NpayTta, COCTOMT B TOM, YTO MMEHHO BOOOPOA —
OCHOBa BCEeX OCTallbHbIX 3NIEMEHTOB (r7pomusi, CBOEro poaa aHanor nepBMYHON MaTepun
aHTMYHbIX dunocodoB). Bnpoyem, 3Ta TouKa 3peHUs, M3BECTHAA Kak euromesa
[lpayma, x0T N npousBeria 3HayuMTeNnbHOE BMeyaTiieHne Ha COBPEMEHHUKOB, He
nonyymna LWUPOKOro MNPU3HaHUS BCMeACTBUE SABHbIX MPOTUBOPEYM C  OMbITHBIMU
AaHHbIMW.

3akoH ydenbHbix mernnoémkocmel OTKpbinn B 1819 r. dpaHuy3ckMe y4éHble
Meep Jlyn OwonoHr (1785-1838) u Anekcuc Tepes lNtu (1791-1820). OwonoHr n lNtu
nokasanu, 4To ygenbHas TennoéMKOCTb TBEPAbIX ANIEMEHTOB (TOYHEE roBOpPS, NPOCTbIX
BELLECTB B TBEPLOM COCTOSAHWUM) OOpaTHO nponopuMoHanbHa aTtoOMHOMY BECY; MeTopn
Owonoxra-NTn, nossonan, Takum obpas3om, onpedendtb aTOMHble Beca HEeKOTOpbIX
3IEMEHTOB.

Hemeuknn xumuk Onnerapg Mwuepnux (1794-1863) B 1819 r. Haweén, 410
coeavHeHusi, 0bpa3oBaHHbIe OAMHAKOBLIM KONMMYECTBOM aTOMOB, 06nagatoT 0gUHaKOBOM
Kpuctannuyeckon popmor n cnocobHbl 06pa3oBbIBaTb CMELLUAHHbIE KPUCTansbl. 3aKoH
u3omMopchu3ma NO3BOMUI  3IKCMEpUMEHTaTopaM [Jenatb BbIBOAbI O 4ucne aToMOB,
oOpasyrLWmx MOreKyny coeguvHeHnsa W, criegoBaTenbHO, onpenensaTb aTOMHble MacChl
3N1eMEHTOB.

OrpomMHbIN BKNag B pasBuTue XMMUYECKOM aTOMUCTUKU U B pelleHne npobnembl
aTOMHbIX BECOB BHEC LLIBEACKWI XMMUK MéHc FAkob Bepuenuyc (1779-1848). C 1807 r. oH
3aHAMNCA CMCTEMaTUYECKUM N3YyYEeHUEM ANIEMEHTHOrO cocTaBa CoeguMHEHWN, NpeacTaBuB
OrPOMHOE KONMMYECTBO AOKa3aTeNbCTB B MOMb3y 3aKOHA NOCTOsIHCTBA cocTaBa. B 1814 .
Bepuenuyc onybnukosan nepsyto Tabnuuy aToMHbIX BECOB, B KOTOPOM Oblnv NpuBeaeHb!
aToMHble Beca 41 anemeHTa (ana cocrtaBneHus Tabnuubl bepuenuycy notpeboBanocb
onpeaenutb coctas noytn 2 000 coegmHeHuin!). B ocHOBY CBOEN LUKasibl aTOMHbIX BECOB
Bepuennyc nonoxun aToMHbIW Bec Kucnopoga, npuHATbIM paBHbiM  100. [ns
onpegeneHns aTtoMHblXx BecoB bepuenuyc Takke Obln BblHYXOEH caenatb psag
AonyLuieHni (B YaCTHOCTU, CUIbHbIE OCHOBaHUA OOSMKHbI Obln umeTb coctaB RO3), B
pes3ynbTaTte Yero aTOMHblE Beca psiia 3fIEMEHTOB ObInn onpeaerieHbl HEBEPHO.

B 1814 r. Bepuenunyc npegnoxun Takke CUCTEMY XMMUYECKUX 3HAKOB (MogpoBHO
N3noxeHHyto B 1818 r.), OCHOBaHHYO Ha OBO3HAYEHUN IMEMEHTOB OAHOW WMNU OBYMS
OykBaMM NaTMHCKOrO Ha3BaHWUS 3NIEeMEHTa; YUCNO aTOMOB JfieMeHTa npeafiaranocb

yKa3blBaTb HagCTPOYHbIMU LI,I/ICprBbIMI/I MHOEeKCaMun (I/ICI'IOJ'Ib3OBaTb noacCTpO4YHbIe
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nugekcol npegnoxun B 1834 r. 1O. JInbux). Cuctema xmmmnyecknx 3HakoB bepuenuyca,

anbTepHaTMBHas KpavHe HeyaobHoum cucteme [anbToHa, nonyyuna Bceobuee

Nnpu3HaHne n coxpaHuiacb O HACTOALLEro BpemMmeHu.

Ceo0Hasi mabnuya amoMHbIX 8ec0o8

ATomHasa macca
AnemeHT ABoragpo Bepuenuyc OBpeMeHHoe
RaneTow (1810) (182';‘;D m;zs)y ¢ svadonme

Ag 100 216 216,61 107,87
Al - 36 27,43 26,98
As 42 75 75,33 74,92
Au 140 398 199,21 196,97
B - 14,7 21,79 10,81
Ba - 274 137 137,34
Bi 68 - 213,21 208,98
C 54 12,08 12,25 12,01
Ca - 82 41,03 40,08
Cl - 33,74 35,47 35,45
Cr - - 56,38 52
Cu 56 127 63,42 63,55
F - 16,3 18,73 19
Fe 50 108,5 54,36 55,85
H 1 - 1 1,01
Hg 167 405 202,86 200,59
| - - 123,21 126,91
K - 78 79 39,1
Mg - 94 25,38 24,31
Mn 40 114 57,02 54,94
Mo - - 95,92 95,94
N 5 13,97 14,19 14,01
Na - 90 46,62 22,99
Ni - - 59,24 58,71
0] 7 16,1 16,03 16
P 9 32 31,44 30,97
Pb 95 414 207,46 207,19
Pd - - 114,53 106,4
Pt 100 389 194,75 195,09
S 13 32,6 32,24 32,06
Sb 40 129 129,24 121,75
Se - - 79,26 78,96
Si - 31,6 44,47 28,09
Sn 50 235 117,84 118,69
Sr - 175 88 87,62
Te - - 129,24 127,6
w 56 - 189,62 183,85
Zn 56 129 64,62 65,37

B panbHenwem bepuenuyc npogormkan paboTbl N0 YTOYHEHUIO U UCNPAaBIIEHMUIO
aTOMHbIX BECOB 3JIEMEHTOB, MCNOmMb3ysa Ond 3Ton uenn 3akoHbl Muyepnuxa, [en-

IMoccaka, HwornoHra u [l (He BOCMONb30BaBLUMCL, OAHAKO, rMnoTes3on ABoragpo;
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Bepuenuyc cuutan, 4Tto B paBHbiX OObEMAxX rasoB COOEPXUTCS OAMHAKOBOE YMUCHO
amomos). HoBble, BCE Boree TouHble Tabnuubl aToMHbIX BecoB bepuenunyca ©Gbinm
onybnukoBaHbl B 1818 n 1826 rogax. B nocnegHen Tabnuue 3HayuMTenbHblE OLINOKM
UMenu MecTo NULb ANA aTOMHbIX BECOB HEKOTOPbLIX MeTasnos.

Tem He meHee, B nepson nornosuHe XIX Beka npogosmkana cywecTBoBaTb
nyTaHuua B MOHATMAX aTOM, MOSEKya 1 3KBUBAnNEHT (U, padyMeeTCsa, COOTBETCTBYOLLMNX
mMaccax). Asoragpo, B npotusBoBec [anbToHy u bepuenuycy, oTpuualoWnmM
CyLLLeCTBOBaHWE OBYXaTOMHbIX MOSEKYN 3fieMeHTapHbIX ra3oB, NpoAosKan pasBuBaTb
CBOIO MOMEKYNAPHYIO TEOPUIO, OPraHMYHO AOMOMHAKLWY atoMuctuky [anbToHa. B
1821 r. Asoragpo onybnukoBan paboTy, roe npuBén npasBwibHble OpMyInbl psaa
coeauHeHun (Hanpumep, ans okcnga 6opa — B,O3; Bmecto BO, no bepuennycy, n 1.n.) n
npeanoxun ceok Tabnuuy aTtoMHbIX BecoB. Bnpoyem, HecMOTpsA Ha npeumyLiecTsa
Teopun ABoragpo, ero Tabnvua cogepxarna u MHOro OLWMBOYHbIX AaHHbIX (CM. Tabn.).

[MyTaHMue B XMMMYECKOW Teopum cnocobCTBOBaro M yvyeHne 00 aKBMBaAneHTax,
KOTOpoe pasBumBan aHrmMncknin yyéuoin Yunobam [amg BonnactoH (1766-1828). B
paboTte «CnHONTMYECKas LUKana XMMn4eckmux aksueaneHTtoB» (1814) BonnacToH npueén
Tabnvuy 9KBMBANeEHTHbIX MacC 31eMEHTOB, KOTopble Gonbllien 4acTblo coBnagatT C
BENMYMHaMM aToMHbIX BecoB no [anbTtoHy. OgHako BonnactoH npoTuBOmnocTaBnsan
MOHATME  «3KBUBANEHT» [OanbTOHOBCKOMY MOHATUIO «aTomM». MHOrMM  XMMMKam
9KBMBArieHTHble (COeAMHUTENbHbIE) BECA, Ka3anucb 6onee yaobHbIMM N TOYHBIMU, YEM
aTOMHble, NMOCKOSIbKY OHW paccyMTbiBanucb 6e3 npuHATbIX JanbToHOM gonyuieHwi. B
1830-e rogbl ydeHne o6 aKkBMBareHTax MOMyyYnsio NogaepXKy CO CTOPOHY (PU3UKOB —
Mawnkn ®apagen (1791-1867) OTKpbIN 3aKkOHbl 371eKMpPOosiu3a N IKCNEePUMEHTANbHO
YCTaHOBWI 3HAYEHUSA 3NEKTPOXMMNYECKMNX IKBMBASIEHTOB.

B pesynbTate LwuMpovanlero pacnpocTpaHeHuss «Y4yebHuka TeopeTudecKomn
xumuny» (1817-1819), koTopbIn Hanucan Hemeukuh yyédbin Jleononbn 'menuH (1788-
1853), yyeHne 0 coeguMHUTENbHbBIX BECax MOy4mMro nNo4vtu Bceobllee npuaHaHue cpeau
XUMWKOB-HEOPraHMKoB. ['MenuH npuHMMan aToOMHYK Maccy Kucrnopoga paBHoOM 8, a He
16, kak y bepuenwnyca; «ucnpasneHuo» NoABEPrincb U aTOMHblIE MacChbl paga opyrnx
anemeHToB. [leyanbHbIM crieacTBMEM cTan TOT pakT, YTO, Hanpumep, ANst YKCYCHOW
kncnotoel xummkammn B 30-40-e rogbl XIX Beka npegnaranocb 19 pasnuyHbiX OpyTTO-
dopmyn!

MonbITKM 4YETKO pasgenuTbe noHATUA npeanpuHsann B 1840-e roabl XMMUKK-

opraHuku. Wapne Xepap (1816-1856) n Ortoct JlopaH (1808-1853) passunu ugewn
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ABoragpo, HactavMBasi Ha HeObXOOMMOCTU YCTAHOBIEHMS YETKOrO pasnuuns mexay
MOHATMAMM «aTOM», KMOSEKYIa» N «3KBUBANEHT».

OkoHYaTenbHY0 ACHOCTb B aTOMHO-MOSEKYNSIPHYIO TEOPUKD BHEC UTanbsHCKUI
xnmuk Ctanmcnao KanHumyuapo (1826-1910). Ha mexagyHapoaHOM KOHrpecce XMMMKOB,
cobpasLiemcs 3 ceHTs6psa 1860 roga B Kapncpya, OH M3OXuU HOBYKO CUCTEMY NMOHATUN,
OCHOBaHHyt0 Ha maesax Asoragpo. KoHrpecc B Kapncpya o3HameHoBan AONroxpaHHoe
pewleHne npobnemMbl aTOMHbIX BECOB, YETKO pasrpaHnymB MOHATUS «aTOM», «MOSIEKyna»
N «3KBUBANEHTY; MOHATME «IKBMBAIEHT» ObINO PELEeHO cuMTaTh YACTO IMMUPUYECKUM U
He 3aBUCALLMM OT MOHATUM «aToM» U «Monekyna». OnpegeneHvs aTOMHbIX Macc
XUMUYECKMX INIEMEHTOB, KOTOpble BbINOMHMN B nepBon nonoBuHe 1860-x rogos
B6enbruncknx xmmuk XKav Cepsa Ctac (1813-1891), oo koHua XIX Beka cuumTanucb
Hanbornee TOYHbIMN.

Pedopma KaHHuULapo 3aBeplumna nepuod, OCHOBHbIM CoAepXXaHMeM KOTOPOro
ABUNOCb YCTaAHOBIIEHME KOMMYECTBEHHbIX 3aKOHOB. PelueHus koHrpecca B Kapncpya
okasanu Oonbloe BAUAHWE Ha AdanbHeunllee pasBuTUe XUMUW, caenaB BO3MOXHbIMU
nocriegoBaBlUME BCKOPE CUCTEMATM3AUMIO  XUMUYECKUX SNEMEHTOB M co3faHue

nepmnoan4eckoro y4eHus.
AnekTpoxumuyeckue teopumn [1asun u Bepuenuyca

CospgaHve [JanbTOHOM aTOMHOM TEOPUW BHOBb MOCTaBUIIO «MNPOKMATLIA BOMPOC
aTommama» — Bonpoc o cnocobe coeagnHeHus atomoB. AneccaHapo Bonbta (1745-1827)
B 1800 r. npeactaBun [oka3aTenbCTBO HECOMHEHHOW CBA3N MeXQy XUMUYEeCKUMU
peakumsaMm N 3NeKTPUYEeCTBOM B BuOe NepBon anekTpudeckon Oartapen («BonbTtoB
ctonby»). MNocnenosaslume 3a aTUM Bnectsawme ycnexm NpUMEHeHUs 3nekTpu4ecTsa B
XUMUK (pasnoxeHue BOAbl, BblAeNeHue WenoYvHbIX U LenoYHo3eMerbHbIX MeTarnoB)
cnocobcTBoBann Bceoblemy ybexaeHuo ecTtecTBouChbITaTenem B TOM, YTO CWIbl,
coeavHsoWmMe aToMbl, JOMKHbI UMETb 3NIEKTPUYECKYIO Npupoay.
[MepByl0 3NEKTPOXUMMUYECKYKD TEOPUIO XMMUYECKOrO CpPoACTBa NpPeasioxun B
1807 r. aHrnuncknin yyéHoin Moamdpu Lasu (1788-1829). OcHoBHble uaen Teopuu
COCTOSANN B CrieayoLwem:
1. ATOMbI, CNOCOBHbIE COEAMHATLCA XUMUYECKWU, NpuobpeTaroT Npu KOHTaKTe
NPOTMBOMNONOXHbIE 3apsabl;

2. AKT XMMU4ecKon peakuuun npeacraBnseTr cobon coeanHeHne aToMOB 3a CYET
CUN  9NEeKTPOCTaTUYEeCKOro  MPUTSHKEHUS,, NpU  KOTOPOM  MPOUCXOAUT
KOMMNeHcauus 3apsaos;
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3. Xumun4yeckoe cpoacTBO aTOMOB MPONOPLUMNOHAIIbHO UX M0IspHOCMU (BENUYNHE
BO3HMKaOLLLEro 3apsgaa).

4. Ecrin noaencTeoBaThb Ha COeAVHEHNE  3NEKTPUYECTBOM, aToOMbl
BOCCTaHaBNMBAOT NOSIAPHOCTb U ABUXKYTCS K 9NIEKTpoaaM.

PasBuBasa npeactasnexus [asu, bepuenunyc paspabotan B 1811-1818 rr. ceoto
3NEKTPOXMMUYECKYIO TEeopuo cpoactBa. Ha OCHOBaHWM  U3y4yeHUst MPOAYKTOB
pasnoXeHns Coren, KACNOT U OCHOBaHUM, BbIAENSAOLWNXCA Ha anekTpogax, bepuenuyc
cosfan BecbMa NPOoCTYH M HarnsgHyo OyanucTu4ecKyro CUCTEMY:

1. Bce atombl (MPOCTbIE M CROXHbBIE) ANEKTPUYECKM 3apsiKeHbl U BUNONAPHbI;

npwn 3TOM OAMH U3 3apaaoB NpeobnagaeT;

2. CoeguHeHne aToOMOB COMPOBOXAAETCA YaCTUYHOW HenTpanusaunen ux

3apsaos;

3. [Mpu nponyckaHnn 3NeKTPUYECKOro Toka aTtoMbl BOCCTaHaBNMBAKOT HaYarnbHYy0

NONSAPHOCTb;
4. XvMudeckoe CpOACTBO  MNPOMNOPLMOHANbHO  MOMAAPHOCTM  BeEWwecTB WU
TemnepaType.

Bce anemeHTbl bepuenuyc pacnonoxun B pag rno 3Haky U BeriMyuHe npucyLlero
nx atomam 3apsiga. B Hayane anekTpoxmmuyeckoro psiga pacnonarancs abcontoTHO
ANEeKTpooTpMUATENbHbIA  KUCNOPOL, [fanee — 3nekTpooTpuuaTeribHble 3fIEMEHTHI
(HemeTannbl) N NepexoaHbi (MHANMMEPEHTHDBIN) aNeMeHT Boaopoa (OKcua KOTOporo —
HW KWUCrOTa, HU OCHOBaHWe). 3a BOOOPOAOM crefoBanv fnepemMeHHble (OOHW oKcuabl
KOTOpPbIX — KWCMOTbl, APYrMe€ — OCHOBaHWS) W 3NEKTPOMNONOXUTENbHbIE 3NEMEHTbI
(LLenoYHble 1 WenoYHo3eMenbHbIe MeTanbl).

Kpome anekTpoXxmMmumyeckoro psiga 9reMEHTOB, MMENCS WU ANEKTPOXUMUYECKUIA
PS4  CrOXHbIX aTOMOB OKCMAOB, B KOTOPOM KUCAOTbl (KMCMOTHblIE OKCuAbl MO
COBpPEMEHHOM Kfnaccudukaumm) ABNAMUCH 3NeKTPooTpuuaTeNnbHbIMKM, @ OCHOBAHUA —
3NEKTPONONOXUTENBbHBLIMU.

Bce xumnuyeckne peakumm cBOOMNUCL, TakuM 06pasoMm, K B3aUMOOENCTBMIO
3apspoB. bepuenuyc nogyépkusan: « CepHOKUC/bIU Hampul cocmassieH He U3 cepbl,
KucsiopoOa u Hampusi, a u3 cepHou Kucromsl (SOs) u Hampa, Komopbie, 8 C80t0
oyepeos, moaym 6bimb pa30eneHbl Ha 371€KMPOrOI0XUMEsIbHY0 u
anekmpompuyamernbHyto Yyacmuy. Conun, no bepuennycy, MOXHO onucaTb CregytoLen

CXEeMOW:
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® O ®o ® ©
Na O + S 0, — NaO+S0;

Hatp CepHas kncnorta CepHoKuCnbI HaTp

Ona  obbacHeHna  obpasoBaHus  rugpaTHbIX — coeguHeHun  bBepuenunyc
npegnonaran, 4to Boda MoOXeT OblTb NMBO  anekTpornonoxutenoHon, nnbo

SJ'IeKTpOOTpVILI,aTeJ'IbHOI7I 4acTblO coeaANHEeHNA:

® ©O @ S)
H20+SO3 CUO+H20
fmapaT cepHo KNCNoThl vapat okcnpga megun

HecmoTpsa Ha npucywme HegoctaTku, gyanuctudeckaa Teopust bepuenuyca
(kcTaT, OYEeHb XOpPOLWIO corfacywwasacsa ¢ npegcraBneHnsaMn JlaByasbe O npupoae
CONnen, KUCNOT M OCHOBaHWK) BECbMa ydayHO OObBACHSANA MHOIMME peakuun Mexay
HeopraHMyeckMmn BellecTBaMmu. [lonoxeHne o TOM, YTO MOSEKyra XUMUYECKOro
COoeauHeHus1 MocTpoeHa Uu3  padukasiog, CMNOCOBHbIX K  CaMOCTOATESIbHOMY
CYLLEeCTBOBaHM1IO, OKasasno CyLeCTBEHHOE BIIMSIHME Ha pa3BUTUE TEOPUN CMPYKMypHoU
xumuu. OTroNOCKN 3NEKTPOXMMUYECKMX NpeacTasnennin bepuennyca HeTpygHO HanWTK B
COBPEMEHHOM TEOpPETUYECKONW HEeOopraHM4yeckom XuMum (SNeKTpooTpuLaTenbHOCTb,
nonisaipmM3yemMocTb M nonsipusylowlee gencrsnme noHos u T.n.). B XIX Beke cuctema
Bepuennyca Heckonbko OecATuneTun npencraeBndna cobor ogHy U3 TeopeTU4eCcKux

OCHOB XMMWUN.

56



V. NEPUO[ KITACCUYECKON XMMUN
V.1. NEPUOAUNYECKAA CUCTEMA XUMUNYECKUX SJIEMEHTOB

Cucrtematusaums anemeHToB. [lepnoanyeckmm 3akoH

OpgHon wmn3 BaxHenwmx npobrnem TeopeTudeckon xumum XIX Beka nocne
paspelleHns npobriembl aTOMHbIX BECOB OCTaBasfiaCb cucTteMatmsaums XMMWUYECKUX
anemeHToB. CO BPEMEH AHTUYHOCTM M CPEeOHMX BEKOB Obiniv M3BECTHbI 14 3nemeHToB
(xoTa cobcTBEHHO aneMeHTamMu UX ctanu cuuTatbh Nuwb B KoHue XVIII Beka). B XVIII
Beke K HMM gobasunockb 19 HoBbIX anieMeHToB; K 1860 rogy 4Mcno anemMeHToB BO3POCIHO
Ao wectmagecaTtun. Npobnema ynopsagoyveHns aIEMEHTOB N OTbICKaHUS 3aKOHOMEPHOCTU B
N3MEHEHNN UX CBOMCTB CTaHOBMMNach BCE bonee akTtyanbHon. Co3gaHme nepnoamyeckon
CUCTEMbI XMMWYECKMX JMEMEHTOB CTano pesynbTaTtoM MHOronietHen paboTbl MHOMMX
XUMMKOB.

[MepByt0 NONbLITKY CUCTEMATU3ALMM IMEMEHTOB NPEANPUHS HEMELKUA XUMUK
NoranH Bonbdranvr [eébepenHep (1780-1849), cdhopmynupoBaBwunm B 1829 r. 3akoH
mpuad. [éGepeniHep obpaTun BHMMaHME Ha TO, YTO B psigax CXOAHbIX MO CBOMCTBaM
anemMeHToB HabnogaeTcs 3aKOHOMEPHOE M3MEeHeHMe aTOMHOW Macchbl. B BblaeneHHbIX
[1é6epenHepomMm Tpmagax OSNEeMEHTOB aTOMHbLIA BEC CpedHero anemMeHTa Tpuagbl

NPUMEPHO pPaBeH NoOslyCyMMe aTOMHbIX BECOB [BYX KpaHUX 31EMEHTOB:

Cl S P Ca Li
Br Se AS Sr Na
| Te Sb Ba K

XoTe pa3dbutb BCe N3BECTHbIE ANIEMEHTbI Ha Tpuaabl [1€6epenHepy, eCTECTBEHHO,
He yganocb, TEM He MeHee, 3aKOH Tpuaj ABHO YKasblBall Ha Hanuyne B3anMOCBS3U
MeXay aTOMHOW Maccon U CBOMCTBaMM 3fIEMEHTOB U UX coeauHeHnn. Bce ganbHenwme
NonbITKM CUCTEMATM3auMM OCHOBbIBANMCb Ha pasMeLlleHUn 3reMEHTOB B MNOpPsiAKe

BO3pacCTaHNA NX aTOMHbIX BECOB.

O N H
FCIBrJ LNaK
SSeTe Mg Ca Sr Ba
P As Sb GYCela
CBSi Zr Th Al
TiTaW Sn Cd Zn
MoV Cr UMnCoNiFe
Bi Pb Ag Hg Cu
Os IrRPtPd Au

PucyHok 6. Tabnuua J1. F'menunHa (1843)
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HeobxogumbiM 3TanoM cuctemMaTtv3auuMm 9MNeMEeHTOB CcTana WX XuMudeckas
Knaccugbukayusi, BaXXHEWLUN BKNag B KOTOPYK BHEC HeMeukuh Xxumuk JleononbA
venvH. B 1843 r. 'menuH onybnukoBan Tabnuuy XMMUYECKM CXOOHbIX 31EMEHTOB,
paccTaBrieHHbIX MO rpynnaMm B nopsgke BO3pacTaHus «coeduHUmersibHbIX mMacc». BHe
rpynn 3nemeHToB, BBepxy Tabnuupbl, TMenuH nomectun Tpu «6as3nCHbIX» dnemMeHTa —
Kncnopog, asoT n Bogopog. og HUMn Gbinn pacctaBneHbl Tpyagbl, a Takke TetTpagbl U
neHtagbl (rpynnbl U3 YeTbipex W NATM  ONEMEHTOB), MNpUYEM oL KUCIOPOAOM
pacnonoXeHbl  rpynnbl  MeTannougoB (no  TepmuHonormn  bepuenuyca), T.e.
3NeKTpooTpuUaTenbHbIX 3NeMeHToB. B Tabnuue menuHa anekTpononoXuTerbHbie U
aneKkTpooTpuUaTeNibHbIE CBOMCTBA IPynn 9f1IEMEHTOB MMaBHO N3MEHSANNCH CBEPXY BHU3.

Cnegywowmm waroM Ha nyTM K OTKPbITUIO MEPUOLMYECKOrO 3aKoHa cTanu T.H.
ouppepeHyuarbHbie cucmemsil, HanpaBleHHble Ha BblSIBNEHNE obLwmnx
3aKOHOMEPHOCTEN B U3MEHEHUM aTOMHOro Beca anemeHtoB. B 1850 r. Hemeuknin Bpay
Makc doH lNMetTteHkodep (1818-1901) nonbiTancs HanTM y 31EMEHTOB COOTHOLUEHUS,
nogobHble Tem, 4YTO OOHapyXuBalTCA B rOMOMOrMYEcKMX psgax, T.e. B psgax
COeauHeHun, oTnuyatomxca apyr ot gpyra rpynnon CH,. OH ykasan, 4To aToMHble Beca
HEKOTOpPbIX 3NIEMEHTOB OTNMYaloTCA APYr OT Apyra Ha Benu4uHy, KpaTHyt0 BocbMu. Ha
3TOM OCHOBaHuu [leTTeHKkogep BbicKasas npegnonioXeHne, YTo 3NeMeEHTbI, BO3MOXHO,
ABNAIOTCA CMOXHbIMU  0Bpa3oBaHUAMM  KaKUX-TO cybanemeHTapHbix 4actuy. Ha
cnegywoowmnn rog nogobHble coobpaxkeHnsi Bbickasan opaHLUy3CKUiA XMMUK-OpraHuk XKaH
Batuct Angpa Oioma (1800-1884). PasnuyHblie BapuaHTbl anddepeHymnanbHbiX CUCTEM
npegnoxunu B 1857-1859 rr. Hemeukun xumuk IpHCT JleHceH (1837-7), amepukaHeL
Ibxocana MNapcoHc Kyk (1827-1894), aHrnunckmne xmmukn Yunbsam OgnuHr (1829-1921) un
IbxoH X. nagctoH (1827-1902). B 1859 r. a1y maeto getanbHO paspaboTan HeMeuKun
y4éHbin Agonbd LTpekkep (1822-1871).

Diff. Diff. Diff. Diff. Diff.
0=8 Mg = 12 N =14 F=19 Cr=26

8 8 17 16,5 22
S=16 Ca=20 P =31 Ci=355 Mo = 48

23,5 23,8 2x22 2x22 22
Se =395 Sr=438 As =76 Br = 80 V=70

24 5 24 8 2%22,5 2x23,5 22
Te = 64 Ba = 68,6 Sb =120 | =127 W=92

PucyHok 7. Tabnuua LTpekkepa (1859)
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HanbHenwnm passutveM guddepeHumanbHblX CUCTEM CTanu rnepuoduyeckue
knaccugpukayuu 1860-x ropoB. AnekcaHap Amunb beryie e WaHkypTtya (1820-1886) B
1862 r. npeanoXxun BUHTOBOW rpaduK 3MNEMEHTOB, pPacrofioKEeHHbIX B nopsake
BO3pacTaHuUsi aTOMHbIX BECOB — T.H. «3emHas cnupasnb» (vis tellurique). WaHkypTya
HaHEC Ha GOKOBYK MOBEPXHOCTb LUUMMHAPA, Pa3MeYeHHyr Ha 16 4acTten, NUHMI noa
yrnom 45°, Ha KOTOPOW MOMECTUST TOYKW, COOTBETCTBYIOLIME IfemMeHTaMm. Takum
obpa3oM, aneMeHTbl, aTOMHbIe BECa KOTOPbIX OTNNYanucb Ha 16, nnn Ha Yynucno, KpaTHoe
16, pacnonaranucb Ha OQHOW BePTUKaNbHOW NUHMW. [Mpn 3TOM TOYKM, OTBevaroLimne
CXOAHbLIM MO CBOWCTBAM 3fieMEHTaM, YacTo OKasblBanuCb Ha ogHOM npsiMmon. BuHTOBOM
rpadouk LWaHkypTya dumkcnpoBan 3akOHOMEpPHble OTHOLWEHUS MeXay aTOMHbIMU
Maccamu 9feMeHTOB, OfHaKo [daHHas cuctemMa He wMorna 6biTb  MNpu3HaHa

yOOBNETBOPUTESTBLHON.

ESQUISSE DE LA VIS TELLURIQUE
2 4 8

E 10 12 W 15

(H'0) Hyoragene H |
{HO} Hyorogens E

Uthium I \

(&10] Ghugnium

/

E
[s}

Sedum _\-
Magnezlum

L £/

Alumirium 1
(SICF) Slkdum .

g N

Chior [~ i Al

o
¥
Mo OHE K WRB B

e
v 3

Poragsium

5 B B W

PucyHok 8. «3emHas cnupanb»

Caklum Ca

\

A. 3. beryne pe WWaHkypTtya (1862)

IxoH Anekcangp PenHa Hetonengc (1837-1898) B 1864 r. onybnunkosan tabnuuy
3M1EMEHTOB, OTpaXatoLLyto NPeanoXeHHbI UM 3aKOH OKmas. HbloneHac nokasarn, 4to B
psay SNeMeHTOB, pa3MeLLEHHbIX B Nopsiake BO3pacTaHUs aTOMHbIX BECOB, CBOMCTBA
BOCbMOrO 3fileMeHTa CXogHbl CO CBOWCTBaMM MEPBOro. Takad 3aBMCUMOCTb
OENCTBUTENbHO MMEeeT MEeCTO ANS NErkux 3MNeMeHToB, ogHako HbetoneHac nbiTancs
npuaaTtb en BCeobLmnm xapakrep.

B Tabnuue HbtoneHaca cxogHble aNeMeHTbl pacnoniaralTcs B rOPU3OHTarnbHbIX
psgax, O4HaKo, B TOM Xe psagy OKasblBaldTCA W 3fIEMEHTbl COBEPLLUEHHO HEMOXOXUE.
Kpome TOro, B HEKOoTOpbIX A4venkax HbioneHac BbIHYyXAeH Obin pasmectuTb MO ABa

anemeHTa; HakoHel, Tabnuua HbloneHaca He cogepxuT cBoboaHbIX MecT. Beneacrteume
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npucywmnx cncreme HbloneHaca HegocTaTkoB COBPEMEHHUNKN OTHECIINCb K 3aKOHY OKTaB

BeCbMa CKenTtn4ecku.

MNa Mo Ne Ne MNa Mo Ne MNe

H 1 F g Cl |15 | Co| 22 | Br [ 23 | Pd | 36 || 43 | Pt | 50
i Ir
Li |2 MNa | 9 K 16 | Cu| 23 | Rb | 30 | Ag | 37 [ Cs | 44 | TI | 51

Be | 3 Mg |10 [Ca |17 | Zn | 24 | 5r [ 31 | Cd | 38 | Ba | 45 | Pb | &2

B 4 Al [T | Cr |18 |Y 25 | Ce |32 |U 39 | Ta | 46 | TI 53
La

C 5 Si (12 ((Ti (19 | In | 26 [Zr [ 33 [ Sn |40 [ W | 47 | Hg | 54

N B P 13 [ Mn| 20 | As | 27 | Di | 34 | Sb| 41 | Nb | 458 | Bi 55
Mo
) T 5 14 | Fe | 21 Se | 28 |Rh | 35 [ Te | 42 | Au | 49 | Th | &R
Ru

PucyHok 9. Tabnuua Ix. HetoneHaca (1864)

B tom xe rogy Yunbsm OgnuHr, nepecmoTpeB MNpeasioXeHHyio mm B 1857 .
CUCTEMATUKY INIEMEHTOB, OCHOBAHHYIO Ha 9KBMBAlNEHTHbIX Becax, nNpeanoxun

crnenyoLLyo Tabnuuy, He conpoBoXaaeMyto NOAPOGHBLIMM NMOSAICHEHUSIMN.

Tpunnemedste 2pyn nes
H1 Mo 96 VW 184
Au 196.5
Pd 106.5 Pt 197
Li7 Ha 23 - Ag 108
GY Mg 24 Inb5 Cd 112 Hg 200
B 11 Al 27.5 - - T1 203
C12 Si 28 - Sn 118 Pb 207
H14 P21 As 75 Sbh 122 Bi 210
016 S 32 Se 79.5 Te 129
F19 Cl 35 Br 80 1127
K 39 Rb 85 Cs133
Ca 40 Sré7.5 Ba 137
Ti 40 Ir 89.5 - Th 231
Cr 52.5 V138
fn 55 w gp.
{Fe.Ni,Co,Cu)

PucyHok 10. Ta6bnuua Y. Ognudra (1864)

Heckonbko MOMbITOK cMCTEMaTM3auuM 3neMeHToB npeanpuHan B 60-e rogbl XIX
Beka HemeLkui xumuk Konuyc Jlotap Menep (1830-1895).

B 1864 r. Meriep onybnukoBan B CBOEN kHUre «HoBenwme Teopum XumMmm n nx
3Ha4YeHne ANA XUMUYECKOW CTaTukM» Tabnuuy, B KOTOpPyl Obinn BKOYEHbl 28
3NIEMEHTOB, pa3MellEHHble B LECTb CTONOLOB cOrnacHo ux BaneHTHocTam. Menep
HaMEpPEHHO OrpaHUYMl YUCMO 3JfEMEHTOB B 3TOM Tabnuue, 4TOObl MNOAYEPKHYTb
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3aKOHOMEPHOE W3MEHEHME aTOMHOM MacCbl B psigax MNogoOHbIX  3NEMEHTOB
(COOTHOLIEHUST aTOMHbIX MacC 1 BaneHTHOCTEN eLé 22 3reMeHTOB paccMaTpmBanuch B

apyrov Tabnuue).

d-wertig J-wertig 2-wertig T-wertig T-wertig 2-wertig
- - - - Li=7.03 (Be = 9.37)
Differenz = - - - - 16.02 147}
C=12.0 W= 14.04 O=16.00 F= 19.00 Ha=23.05 Mg=24.0
Differenz = 16.5 16.95 16.07 16.46 16.08 16.0
Si=28.5 P= 31.0 5= 3207 Cl=35.46 K= 3913 Ca=40.0
Differenz = 59.1:2 =44.55 440 46.7 4451 46.3 476
- As=75.0 Se=78.8 Br=7397 Rb=2854 Sr=_87.6
Differenz = 44 55 458 49.5 46.8 47.8 495
Sn=1176 Sb=120.6 Te=1283 J= 1268 Cs=133 Ba =137.1
Differenz = 89.4=2447 874 =32437 - - (71=2-35.9) -
Pb=207.0 Bi=208.0 - - (Tl = 2047 -

PucyHok 11. ®parmeHT Tabnuubl J1. Menepa (1864)

ObveanHéHHasa Tabnuua, nogrotoBneHHaa v B 1868 r. ona BTOpPOro msgaHus
CBOEW KHUrK, 6bina onybnmkoBaHa nuwb B 1895 r.; B Hen 52 anemeHTa pa3mMeLlanuch B
15 ctonbuax. Cnegytowyto Tabnuuy Meriep npeanoxun B Bblweawen B 1870 r. cTaTbe,
cogepxaBLlasi Takke rpaduk 3aBUMCUMOCTU amoMHO20 0bbéMa 3neMeHTa OT aTOMHOIO
Beca, UMeLMN XxapaKTepHbI nMnoobpasHbii Bug. Tabnuua «lMpupoga anemeHToB Kak
YHKUMA MX aTOMHOro Beca» COCTOsifnia U3 AEBATU BEPTMKamNbHbIX CTONOLIOB, CXOAHbIE
3MEMEHTbI pacnonaranncb B TFOPU3OHTalbHbLIX PsOax; HEKOTOopble A4Yekn Tabnuupl

Mewnep ocTtaBus He3aNONHEHHbIMM.

| Il 1] v v VI Vil Vil 1X
B=11.0 [Al=273 - - - In=113.4 - TI=202.7
C=11.97 |5i=28 - Sn=117.8 - Pb=206.4
Ti=48 Ir=89.7
H=14.01 |P=309 As =749 Sh=112.2 Bi=207.5
V=512 Mo = 93.7 Ta=182.2
0=1596 [5=31.98 Se=T78 Te=1287 -
Cr=524 Mo =856 W=183.5
F=19.1 Cl= 3538 Br=79.75 J=126.5 -
in Ru=103.5 Os=198.67
Fe Rh= 1041 Ir=196.7
Co=HNi=58.6 Pd=106.2 Pt=196.7
Li=7.01 |HNa=2299(K=739.04 Rb =852 Cs=1327 -
Cu=633 Ag=107.7 Au=196.2
?Be =93 |Mg=239 [Ca=39.9 Sr=87.0 Ba =136.9 -
In=64.9 Cd=111.6 Hg=199.8

Differenz von | zu Il und von Il zu Il ungefahr =16
Differenz von Il zu 'V, WV zu VI, V zu VIl schwankend um 46
Differenz von VI zu VI, von VI zu 1X bis 92

PucyHok 12. Ta6nuua J1. Mewnepa (1870)
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PucyHok 13. padmk Menepa (1870)

BaxHenwmin Bknag B cucTtemMaTm3aumio 3rieMeHTOB BHEC PYCCKUN XUMUK OMUTpun
MeaHoBny MeHgenees (1834-1907), kotopbin B mapTe 1869 r. npeacrasun Pycckomy

XUMUNYECKOMY O6LI.|,eCTBy ﬂGpUOdU‘-IGCKUU 3aKOH XUMUYECKUX 3/1EMEHMO8, N3IOXEHHbIN B

HECKOJIbKMX OCHOBHbIX MOJIOXXEeHUAX:

ONEeMEHTHI, pacnofiokeHHble MNno BO3pacCtTaHunww KUX aToOMHONo Beca,
npeacTtaBrAaAloT ABCTBEHHYIO NEPUOANYHOCTb CBOWCTB;

CxoaHble NO CBOMCTBaM 3fIEMEHTbI UMEKT unu 6nmnskne atomHble Beca ( Ir,
Pt, Os), unn nocnepoBatensHO U ogHoobpasHo yBenuumsatowmecs (K, Rb,
Cs);

ConocraBneHne 3MeMEHTOB MAW WUX TPynn MO BenMYMHE aTOMHOro Beca
OTBEYAaEeT UX T.H. aTOMHOCTH;

OnemMeHTbl C ManbiMM aTtoOMHbiIMM Becamum WMelT Haubonee pe3ko
Bblpa>KeHHble CBOWCTBA, NO3TOMY OHU ABNAKOTCA TUNMNYECKNMU dITEMEHTAMMN;

BennunHa aToMHOro Beca onpeaenseT Xxapakrtep aNeMeHTa;

Cnepyet oxugaTb OTKPbITUA eWwé MHOMMX HEU3BECTHbIX 3fIEMEHTOB,
Hanpumep, cxoaHblx ¢ Al nnu Si, ¢ naem (atomHon maccomn) 65-75;

BennumHa atomHoro Beca anemMeHTa MOXeT ObiTb MHOr4a UcnpaeneHa, ecnm
3HaTb aHarnory gaHHoro anemeHTa. Tak, nanm Te gomkeH ObiTb He 128, a 123-
126.

B Tom xe 1869 r. BbILLNO B CBET nepBoe m3gaHue yyebHuka « OCHOBbI XMUNy, B
KOTOpPOM MpuBeaeHa nepeas nepuognyeckasi Tabnuua MeHgeneesa.

B koHue 1870 r. MeHpgeneeB ponoxun PXO crtaTtbio «EcTectBeHHasa cuctema
3MIEMEHTOB U NPUMEHEHME €€ K yKa3aHUK CBONCTB HEOTKPbLITbIX 3NIEMEHTOBY, B KOTOPOM
npenckasan CBOWCTBA HEOTKPbITbIX €LEé 3NeMEHTOB — aHanoro 6opa, antoMuHUSA ©

KpeMHusi (COOTBETCTBEHHO 3Kkabop, aKkaatoMuHUU N akacuuyua).
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Ti="50 Fr== 90 T =180
V=51 Nbh= 94 Ta — 182
Cr == 52 Moo= 94 VW ome 186
Mn == b5 Bhe=1044 Pt=1974
Fa == 56 Bo=1044 Ir—=1%98
Mi = Cop == 59 Pd = 1066 Os==19%
Bewe 94 Mge=24 Zn =252 =112
Be=11 Al=274 T=—88 Ure=116 A 1977
Ce=12 Bi =29 T=1T0 Bn =118
N=—14 P =13l As=1T5 Bh=122 Bi=2107
O=16 =232 Be—=T04 Te==1287
=13 Cl=2355 Br—80 J == 127
Li=17Na=23 KE=39 ERb=84 Ca==1343 T = 204
Ca=40 Sr—876 Bae=137 Pb = 207
P e 45 Ce=292
TEr == 66 La =194
Tt e 60 Di—195
?I‘ﬂﬂ?ﬁ,ﬁ Th:-:llg?

PucyHok 14. lNepeas Tabnuua MengeneeBa (1869)

B 1871r. MeHgeneeB B wuTtoroBon crtaTtbe «[llepnogmyeckass 3akOHHOCTb
XUMUYECKMUX IIEMEHTOB» Aanl crefyouwyo (opmynuposky [lepunogmyeckoro 3akoHa:
«Ceolicmea annemMeHmos, a nomomy u ceoticmea obpa3syembix UMU MPOCMbIX U CIT0XKHbIX
mesni cmosim 8 rnepuoduyeckold 3asucuMocmu Om amoMHO20 eecax». Torga xe
MengeneeB npuaan CBOEN Nepuognyeckon Tabnuue knaccmyecknn Bug (T.H. KOpomkul

gapuaHm Tabnuupbl).

Groppe YLII.

a Groppe I ] Gruppe 1L | Grapps. [[I. | Gruppe 1¥. | Greppe V. | Gruppe ¥1 :Grl.q,ipu ¥II.
£ - - RE* ne | ke ! o —
& B | RO R0 RO e | B AW R
] | H=1 | : I
g Li=m7_ Be=%4 [B=1t  .C=12  N=u4 O=16  F=19 !
3 Hn=23l Mg =14 M:m,s{' Bi=28 P=31| B=3H Cl=355
4 ‘K=39 iul-iﬂ — =44 :Tiziﬂ iY=51 Cr=h% Iﬁ|n=.‘)\5 iFe =580, Ca==50,
! i | Ni== 59, Cu=63.
5 {Cu=53}‘ En=§J — =B, — =Ty Ap=T15 Ho=T8; EIEBD!
§ Lba85  Sc=8T IYt=88  Zr=290 BNb =94 Mo=—9 =100 ih‘.u=!1}-!, Ri=104,
. . | Pd=106, Ag=108
[&Ez ]{!H:]: Cd==112 Tee=113 Ba—=118 Bli=122 To=12% J= %7

8 [Ca=133  Ua=137 =138 Co=140 | — - D - — = -

—) ! - — - - - -

w | — - fEr=178 [HLa==180 | Ta=—182  W=18B4 - Oa= 1985 Tr=147,

X 1 , Pt=104, An=|y9.
11 {Au=199  Hg==100 Tl=204 Pb=301 Bi—108 -1 -
12 - |_ —- Th =231 l_ U=140 |— i - —

§

PucyHok 15. lNepuogunyeckas Tabnumua anemeHtoB . . MeHaeneesa (1871)

B cBs3u ¢ neproanyeckon Tabnmuen XmuMm4eCcknx 3NeMeEHTOB YacTo NOAHMMAETCA
BOMPOC O MpuopuTeTe, KOTOPbLIA MO-pasHOMY paccMaTpmBaeTcs B OTEYECTBEHHOW U
3apybexHon nutepatype. B poccumncknx UCTovHMKax nogdépkmBaeTcsa onpegendwollas
ponb MeHgeneeBa n 0BblMHO OTpuULAETCS CyLeCTBEHHbI Bknag Merepa B co3gaHue
Nnepuoanyeckon CUCTEMbI 3NEMEHTOB. BONbLUMHCTBO 3apyOeXHbIX WUCTOPUKOB XUMUU

cunTalT, 4TOo BCce Obcyxagaemble Bbiwe Tabnuubl 1860-x rogoB MOXHO cUMTATb
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nepuvognyeckumn. O6blMHO (M BrnonHe obocHOBaHHO) yTBepxaaeTcs, yto LWaHkypTya,
Hetonengc, Ognudr, Menep n MeHgeneeB He3aBUCMMO ApYr OT Apyra NpuwWnun K naee
nepuoanyHoOCTN, NPUYEM HambonbluMi BKNag B pa3sutue maen sBHecnu MeHgenees u
Menep. Cnegyet ynomsaHyTb, 4TO JloHOOHCKOE KoponeBckoe obuwectBo B 1882r.
npucyguno 3onotble Meganu umeHn [0aBu coBmecTtHO MeHgeneeBy u Mevepy c
opMynmMpoBKkonM «3a OTKPbITUE MNEepUOUYECKUX COOTHOLUEHUMN aTOMHbLIX BECOB»; B
1887 r. aTon Harpagbl 661N ygocToeH ewé n k. HetoneHac.

Mpn atom ponb MeHgeneesa B 3apybexHOM wuctopmorpadun XMMUN HUKOUM
obpa3omM He NPUHMXKAETCS, a HanpoTuB, MOAYEPKMBAETCHA, YTO BBEAEHME TepMuHa
«NepuoanyHOCTbY, POPMYNMPOBKA NEPUOANYECKOrO 3akOHa M Npeacka3aHue CBOWCTB
HEOTKPbITbIX 3NIEMEHTOB SIBMSIOTCA €ro UcknuuntenoHomn 3acnyron. Cam Mewnep Bcerga
AobpoCcoBECTHO ccbinancs Ha Tpyabl MeHngoeneeBa W npu3HaBan €ro BaXKHeWLWME
3acnyrm B CO34aHWM NEpUOANYECKOM cucTembl. Tem He MeHee, paboTtel J1. Menepa,
NOCBSALLEHHbIE  NEPUOAMYHOCTM  INIEMEHTOB, HUKOMM o0bpasomM He SABRSATCSA
3aMMCTBOBaHHbIMW, a €ro BKMag B cO34aHWe nepuoamyvyeckon CUCTEMbl ANIEMEHTOB
HECOMHEHHO BECbMa U BECbMA 3HAYMUTENEH.

Ocobaga 3acnyra MengeneeBa COCTOUT B TOM, YTO OH He MPOCTO PaCMONOXun
3rIEMEHTbI B OnpeaenéHHoM nopsake, Ho NpeacTtaBusl 3TM 3aKOHOMEPHOCTM Kak olLwmin
3akoH npupogbl. Ha ocHoBaHWM NpeanonoXeHusi, YTO aToOMHasa mMacca rpedornpedernisem
cBoKicTBa anemeHTta, MeHgenees B35n Ha cebsi CMENOCTb UBMEHUTb NPUHATbLIE aTOMHbIE
BECA HEKOTOPbIX 9SNIEMEHTOB M MNOAPOOHO onucatb CBOWCTBA HEOTKPbLITbIX €ELUé
3NIEMEHTOB — Npexae Bcero akabopa, aKaasntoMuHUs W skacunuyus. Cam y4€Hbln no
3TOMYy MOBOAY BbICKasancs cnegylowmm obpasom: «YmeepxOeHue 3aKoHa 803MOXHO
morsibKO rpu rnoMouwju ebigoda U3 Hee2o criedcmeul, 6e3 He20 HEeB03MOXHbIX U He
oxudaembix, U ornpaedaHue mex credcmeul 8 orblimHoU rnposepke. [MTomomy-mo,
ysudes rnepuoduyeckull 3aKOH, s CO c8oell CMOPOHbI 8bIBEST U3 HE20 maKue fio2u4yecKkue
criedcmeusi, Komopble Mo2/lu foKkasame — 8EPEH U OH unu Hem. be3 makoao criocoba

ucrbimaHusi He Moxem ymeepoumbCsi HU OOUH 3aKOH rpupoobiy.
Pa3BuTue nepmoanyeckoro 3akoHa

dopmynupoBka MeHOeneeBblIM  MEPUOAMYECKOTO  3akOHa UM NOCTPOEHue
nepvognyeckon Tabnuubl 03Ha4Yanu nvb Ha4ano pasBUTUS YYEHUS O NEPUOSUYHOCTH
CBONCTB anemeHToB. [lpeackasaHna MeHgeneeBa BHavane Obiny BCTPEYEHbl C
M3BECTHbIM CKEMCUCOM; JMWb MOocfe TOoro, Kak ©Obinn OTKPbITbl NpeackasaHHble
aneMeHTbl, U OBHapyXeHO coBnageHwe WX pearnbHbIX CBOWCTB C NpeAcKasaHHbIMU,
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nepuoanyeckmi 3akoH Obin Npu3HaH B Ka4yecTBe OAHOro M3 (hyHOaMeHTanbHbIX 3aKOHOB
XMmun. B pasBuTMM NEpUOAMYECKOro 3akoHa MPUHATO BbIAENATb ABa dTana —
Xumu4yeckuli v ¢gbusudeckud.

XvMnyeckmn atan pasBUTUA NEepuoguyecKkoro 3akoHa Hadvancs C OTKPbITUS
npeackasaHHbIX 3NIEMEHTOB.

B 1875r. dpaHuysckun xumuk lMonb Amunb PpaHcya Jlekok e byaboppaH
(1838-1912) oTKpbIn HOBbLIM ANIEMEHT, KOTOPbIV BbIN Ha3BaH 2asiueM. MeHaenees cpasy
Xe yKkasan, u4TO rannuMi  npegcrtaBnder cobon  skaamomuHul. [danbHeunwune
nccnenoBaHnst MOSHOCTBIO NOATBEPAMNN 3TO, NPUYEM oOKasanocb, 4To MeHpgenees
npeackasan NnoTHOCTb rannust TouHee, vem Jlekok ae bByabogpaH akcnepuMeHTanbHO
onpenenun eé.

B 1879 r. weeackmn xumuk Jlapc Ppenepuk HunbcoH (1840-1899) onybnmkosan
coobuieHne o6 OTKpbITUN ckaHOusi. CBOWCTBa CKaHAMSA B TOYHOCTU COOTBETCTBOBas
CBOWCTBaM MeHAEeNeeBCcKoro akabopa.

B 1886 r. Hemeuknn xumunk KnemeHc Anekcangp Bunknep (1833-1904) oTkpbin
2epmaHul. VccnepoBaHne CBOWMCTB HOBOMO 3fieMeHTa nokasario, YTO OH WOEHTUYEH C
akacunuyuem MenpgeneeBa.

MonHoe noaTBepxaeHue npeackasaHui MeHgeneeBa oO3Hayano TOPXECTBO
nepuogmyeckoro 3akoHa. C cepeguHbl 1880-x rogoB yyeHve O NepMoOaUYHOCTM BbIno
OKOHYaTeslbHO MPMU3HAHO B Ka4yecTBe OQHOW U3 OCHOB TEOPETMUYECKON XUMUMW.

Tem He mMeHee, B NepMOANYECKON CUCTEME OCTaBalIMCb HEKOTOpble Npobnembl.
MpeacTtoano onpegenntbCs C MECTOM B nepuoaunyeckon Tabnuue gns AByx rpynn
9NIeMEHTOB — WHEPTHbIX ras3oB, WMEKLWUX HyNeBYyK BaneHTHOCTb, W TpuHaguaTtu
peako3eMesnbHbIX 3NeMEHTOB. Henb3sa He YNoMsAHYyTb O TOM, YTO OTKpbITUE 60MbLIOro
yucna a3feMeHTOB BO BTOpou nonoBuHe XIX Beka Obin0o B 3HAYUTENBHOW Mepe
00yCcnoBneHo NosBNEHWEM CrieKkmparsnbHO20 aHasiu3a, MeTofa, KOTOpbI NPeanoXunm B
KoHue 1850-x rogoB HemeLkune yyéHble ['yctaB Pobept Kupxrod (1824-1887) n Pobept
Bunbrenom byHseH (1811-1899).

B 1900-1902 rr. Omutpunn MeHpgeneeB, Ywunbam Pamsan (1852-1916),
nepBOOTKpbIBaTENb MHEPTHbIX ras3oB, U borycnae bpayHep (1855-1935), n3BecTHbIN
cBoMMM paboTamm MO YTOYHEHUKO aTOMHbIX MacC XMMUYECKMX JfIEMEHTOB, MPOBENU
MOAepHU3aLmo nepmuogudeckon Tabnuubl. Mengenees n Pam3an npuwnu K BbiBogy O
HeobGxoamMmocTn obpasoBaHus B Tabnwuue Hyrnesou 2pyrrbl 3NEMEHTOB, B KOTOPYHO

BOLWMM WHepTHble rasbl. HyneBas rpynna npekpacHo Bnucanacb B MNepUoaNYecKyto
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Tabnuuy; MHEpPTHbIN ra3 SBWACA 3N1EMEHTOM, MNEepPexodHbIM Mexay ranoreHamm u
LLEeNOYHbIMM MeTannamum.

bpayHep npegnoxun peweHve npobnembl pasmeweHus B Tabnuue
penko3eMesnbHbIX anemeHToB. Mo ero mMHeHuto, P3O coctaBnsawT ocobyto rpynny
nepuoguyeckon cuctembl: «[lo0obHO momy, kak 8 CosiHeYHoU cucmeme uenas 2pynna
acmepoudos 3aHuMaem roJsiocy Ha Mecme rnymu, rno Komopomy OosrmkHa bbl 0gucambcs
OOHa nnaHema, maK MOYHO uernasi epyrnna 3/1eMeHmMo8 pPeodKux 3emersib moarnia 6bi
3aHamb 8 cucmeme OOHO Mecmo, Ha KOmopoMm 8 OpyaoM criyyae cmoum OOUH
anemeHm... Takum obpa3om, ece amu 3rieMeHmbl, 04eHb Mo00bHblIe OOUH Opy20My,
cmanu 6bl Ha mom mecme 8 |V epyrine 80cbMo20 psida, Komopoe 00 Cux rop 3aHuUMarl
uepud... AnemeHmbl pedKux 3emesib co30anu bbl 0cobyro UHMepPrnepuodUYECKYHO
2pynry, aHasio2uyHyto 00 HeKomopol cmerieHu 80cbMoU 2pyririe, MoMecmusuwuchb 8
cepeduHe ocmaribHbIX 2pynmn rnepuoduyeckol cucmemel...» Lecton nepuog Tabnuupl,
Taknm obpa3om, 4OSMKEH Obin ObITb ANMHHEE, YEM YETBEPTHLIN U NATLIN, KOTOPLIE B CBOKO
oyepedb AJSIMHHEE, 4YeM BTOpPOM M TpeTunm nepuoabl. B KOpoTkOM BapuaHTe
nepuognyeckon Tabnuubl BpayHep npeanoxun nomectntb Bce P33 B ogHy KneTky

YETBEPTOWN rpynmnbl.
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MogepHusauma nepuogudeckon cucteMbl B Hadane XX Beka 3asepluna
XUMUYECKMA aTan e€ pasBuTus. XMMna B NPUHUMNE HE Morfna OOBbACHUTb MpUYUHY
NnepuoanyHOCTN CBOWCTB 3fIeEMEHTOB UM KX coeanHeHun. [anbHenwee pasButme
nepnoanyeckoro 3akoHa B XX Beke Obino CBsA3aHO C GnecTtawmmMm ycnexamm Ousmkm,
KOTOpble NPUBENN K PEBOSTIOLMOHHBIM U3MEHEHUSIM B €CTECTBO3HAHWUN.

Qu3sudeckuli aman pa3eumusi nepuoOUYeCcKo20 3aKOHa MOXHO B CBOK o4Yepenb
pasgenuTb Ha HECKOSbKO CTaaun:

1. YcTaHOBneHWe [enMMoCTM aToMa Ha OCHOBaHWWM OTKPbITUSA 3fEeKTpoHa U

paguoaktmsHocTh (1896-1897);

PaspaboTtka mogenen ctpoeHnsa atoma (1911-1913);

OTkpbITME 1 pa3paboTka cuctemMbl n3otonos (1913);

OTkpbiTe 3akoHa Mo3nn (1913), NO3BONAKOLWEro 3KCNEPUMEHTANbHO
onpenenaTb 3apag sapa U HoMep afieMeHTa B NepMOANYECKON CUCTEME;

5. PaspaboTtka dopmanbHON Teopun Nepuoamnveckon CUCTEMbl Ha OCHOBaHUM

npeacTaBneHnin 0 CTPOEHUN INEKTPOHHbIX 06onoyek atomos (1921-1923);

6. Co3gaHue KBaHTOBOW TeOpuM Nepmnogmnyeckon cuctemol (1926-1932).

MoapobHo 3T aTanbl pasBuTUSA GUsnkn n xummnmn 6yayT paccmoTpeHsl B . VI.
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V.2. CTPYKTYPHAA XUMUA

BO3HUKHOBEHME CTPYKTYPHOW XMMUM

B nepsoin nonosuHe XIX Beka 3apogunacb MNpuUHUMIMANbHO HOBAsA KOHUEenuus
XUMUN — CMPYyKmMypHasi XUMUS, UCXogsawas wm3 npeanochbifiki O TOM, YTO CBOWCTBA
BELLLECTBA ONPEAEnsoTCA HE TOMbKO €ro CoCTaBOM, HO U CTPYKTYpPOW, T.e. NMOpSOKOM
COeAWHEeHUsT aTOMOB W UMX MNPOCTPaHCTBEHHbIM pacnosioxeHnem. Camble nepsble
CTPYKTYpHble nNpeacTaBfieHMsi ¢ HeObXOAMMOCTBIO BO3HUKINM BMeCTe C aTOMMUCTUKOWN
HanbToHa. Pa3BuBasa npeacraBneHns o cnocobax obbeamHeEHNA «MpOCTbIX aTOMOB» B
«CNOXHble aToMbl», [JanbTOH NpecnegoBan NUWb OOHY Uenb — co3gaTb TEOpUo Ans
OO BACHEHNSA AMMUPUYECKN OTKPbITbIX CTEXMOMETPUYECKMX 3aKOHOB. T€M HE MeHee, camm
n3bpaHHble [anbTOHOM CUMBOMblI XMMWYECKMX 3MEMEHTOB npeanonarany npu
n300paxeHNM CroXHbIX aTOMOB BblOOp onpeaenéHHoro nopsigka coeauMHEeHust aToMOB
mexay cobon. OgHako BOMPOC O Nopsigke COeAUHEHUs aTOMOB OKa3ariCsl OTIIOXKEH Ha
AOBOSBbHO J0Mroe BpeMS, MOCKOMbKY XMMUKU HE UMENN HUKAKMX DaKTOB, YKa3blBaoLLMX
Ha BnnaHWe cnocoba coeguHeHMsi aTOMOB Ha CBOWCTBa BellecTBa. XuMUYecKas
cumBonuvka bepuenuyca nossonuna o6onTn 3TOT BOMNPOC, XOTH U B 3NEKTPOXUMUYECKOMN
Teopun bepuenuyca BCE Xe paccmaTpuBanuCb HeKoTopble npobnembl («cunbl
cuenneHns», «COoMnosioXeHne» u T.n.), cTaBwue BNocneacTsum (pyHOameHTanbHbIMU
BOMPOCaMM CTPYKTYPHOW XUMUMN.

CnepyeT nogyepkHyTb, YTO, XOTA Ha nNpoTskeHun noytn Bcero XIX Beka
CTPYKTYpPHbIE€ NPeAcTaBneHNsa okasanucb BOCTpebOBaHbI, Npexae BCEro, B OpraHN4ecKkom
XUMUU, KaTeropuyecku He crieqyeT OTOXAECTBIATb MOHATUS «CTPYKTYPHaAs XUMUS» W
«OpraHuyeckast XumMms».

BO3HMKHOBEHME CTPYKTYPHOW XUMuUn crnegyeT, BUOAUMO, CBA3blBaTb C OTKPbITUEM
aBneHns usomepuu. B 1825 r. NoranH KOctyc oH JInbumx (1803-1873) obHapyxun, 4To
3MEeMEeHTHbIN cocTaB rpemyyen (PyribMUHOBOM) KUCNOTbI B TOYHOCTU COOTBETCTBYET
COCTaBy LMaHOBOM KUCMNOTbI, KOTOPYH 3a rof 4o aTtoro nonyyun ®pugpux Bénep (1800-
1882). TlloBTOpHble aHanu3bl, nNpoBefEHHble Bénepom wn JIMBMxom, OOHO3HAYHO
YCTaHOBMIN CyLLECTBOBaHME BELLECTB, OAMHAKOBbIX NO COCTaBY, HO pa3nuyatoLmMxcs no
covictBam. [Npogomkas paboTbl C LUMAHOBOW KMCNoTon, Bénep, BbinapvBasi pacTtBop
n3oumaHata ammoHuda, nonyuun B 1828 r. nsomepHoe opraHuyeckoe BeLWeCcTBO —
moyeBuHy. B 1830 r. Bepuenuyc ycrtaHoBuWm, 4YTO BMHOrpagHas W BUMHHOKaMeHHas

KMCNOTbI Takke MMeKT OAUHAKOBLIM COCTaB, HO pasnuyatoTcs no csoncteam. bepuenuyc
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npegnaraer ana OOHapyXeHHOro SBNEHWA TepMUH «u3omepusi» (0T TPeYeckoro
tcol pepov — paBHOM Mepbl). Bckope oBHapyKunocb, Y4TO 3TO SABMEHME 4Ype3BblY4aNHO
pacrnpoCTpaHeHO B OpraHM4eckom xumumn. B cocTtaB opraHM4ecknx BeELLECTB BXOAUT
OTHOCUTESNIbHO HEeOONbLLUOE YMCIIO 3MEMEHTOB — Yrnepod, Bo4opod, a3oT, KMCIopoA,
cepa n docdop (T.H. ANEMEHTbI-OPraHOreHbl) — NpyM OrpOMHOM pa3HOOOpa3nn CBONCTB.
B ocHOBY peLueHnsa Bonpoca 0 CTPOEHMM OpraHNYeCKNX BeLeCTB ObINO NOMOXEHO
npeactasneHna bepuennyca o padukasax — MNONASPHbIX rpynnax aTomMoB (He
cogepxawmx Kucrnopoga), CrnocobHbIX nepexoauTb U3 ofHMX BellecTB B Apyrve 6es
nameHeHna. Ewe B 1810-1811 rr. XKosed Jlyn Nen-Jlroccak n Jlym XKak Tenap (1777-
1857) nokasann, 4TO yuaHudHbIli padukan CN Beg€T cebsa Kak eOUHUYHbIN aToM
(NMpnyém BecbMa cxofHbIM C aTOMOM xriopa unu bpoma). lNpeacTtasneHns o pagukanax,
XOpOLLO corfnacylLwmneca ¢ arnekrpoxmmumyeckon Teopuen bepuenuyca, nossonunm

pacnpocTpaHnUTb 3Ty TEOPUIO U HA OpraHN4ecKne BeLLecTBa.
Co3aaHue TeopuMn CTPYKTYPHOU XUMUUN

Teopusi CrioxHbIx padukasioge BO3HMKIIA W CTana akTMBHO paspabaTbiBaTbCs
MHOTMMK XUMUKamn rnocne pabotbl Jlnbnxa mn Bénepa «O pagukane 6GeH30MHOM
kncnotbl». B 1832 r. JInbux n Bénep nokasanu, 4to rpynnupoBka atoMoB Ci4H10O>
(npaBunbHas 6pytTo-hopmyna — C;Hs0) B uenu npeBpaweHnn 6eH30MHON KUCMOTbI
(6ensanbaernag — 6eH3omHaga kucnoTta — 6eHsounnxnopug — 6eHsonnuuanna) BegeT cebs
KaKk eaunHOe Lenoe — Kak HEeKU «opaaHu4Yeckul amomy». Teopusi CIOXHbIX pagvKanoB
ObICTPO Nonyyuna npakTnyeckn Bceobuiee npusHaHmne. B 1837 r. B o6obLyatowen cratbe
«O COBpPEMEHHOM COCTOSIHAM OPraHU4ecKoW XMMWUWY», OOHWUM U3 aBTOPOB KOTOPOW
asnancsa Jinbux, yreepxaanocb, YTO U3yYeHNe CrOXHbIX pagukanoB — OCHOBHas 3ajadva

OpraHM4Yeckon XMMWKW, MOCKONbKY «yuaH, amud, beH3ours, padukasbl aMMmuaka, Xupos,

ankoeosns U e20 [pou3eO0HbIX 06pa3ytom UCMUHHbIE 371IeMEeHMbl Opa2aHU4ecKol
npupoOdkl, mozda Kak npocmedwue cocmagHble Yacmu — yarepod, 8000p00, KUCI0pod u
asom — oObHapyxuearomcsi uwb [pU paspyweHUU opaaHu4yeckoli Mamepuuy.
KonuyecTBo onmncaHHbIX paaukanoB ObICTpO Bo3pacTano. Teopus CrnoXHbIX pagukanos
ucxogmna u3 MpeanonoXeHusl, YTO paaukanbl CMOCOOHbI K CaMOCTOATENbHOMY
CYLLLECTBOBAHUIO, XOTA XMMWKaM U He yaaBanocb UX Bblaenutb. bepuennyc no atomy
nosoay nucan: «llpu4uHa, Mo KomopouU Mbl HE MOXeM u305upog8ame padukarsbl... He 8

MOM, Ymo OHU He CyLecmesyom, a 8 MoM, YmMO OHU CIUUWKOM BbICmPO COeOUHSIHOMCSI».
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B 1834 r. dpaHuysckun xumuk >Kan batuct AHgps [ioma onucan sBreHve
Memajsiericuu — 3aMelleHns BoAopoda B OpraHM4ecKux COoefuMHEHUAX XNopoM, Mnpwu
KOTOPOM COXPaHATCS OCHOBHbIE CBOMCTBA BELLECTBA, — NonyymB 13 ataHona (CoHeO)
xnopanb (CyH3Cl;0). [Oioma (kcTaTu, COaBTOP BbIWWEYNOMSAHYTOM cTaTtbn JInbuxa)
BHayane He npugan 3Ha4yeHUs OTKPbITOMY SIBIIEHMIO, HO nocrie nonyyeHns um B 1839 .
XJTOPYKCYCHOW KUCNOTbI Pe3Ko nepecmoTpern CBOW B3rNs4bl. SBrneHve meTanencum B
KOpHE NMPOTMBOPEYNIO INEKTPOXMMMYECKOMY aOyanuamy bepuenuyca, nonbITKM KOTOPOro
HaNTXU 3TUM 3KCNEepUMEHTarnbHbIM dakTaM Kakume-nmbo OO6BACHEHMSI B paMKax CBOEW
Teopun notepnenu Heyaady. MeTanencusi, OA4HAKO, XOPOLWO corfnacosbiBanacb C
3aKkoHoM u3omoppusma Mwuuepnuxa. [dioma B cBoux paboTax Havanm HacTONYMBO
pasBuMBaTb MbIClb O TOM, 4YTO CBOWCTBA COEOMHEHUW, KaK MNoKasblBaloT
3KCNepuMeHTanbHble akTbl, OMpPeaensalTCa TONMbKO pPacrnofiokeHNemM aTtoMoB B
Mornekyrne, a He ux npupogown. Noatomy, cumtan [omMa, XMMUKaM HaanexnT 3aHATbCH
BbISIBIEHWEM MUro8 pacriofioxeHuUsi amomos 8 Morsiekyrne. «HeobxoOumo cdenamb
8b1800 O MOM, YMO 8 Op2aHUYeCcKoU XUMUU cywecmasyom muribl COeOUHEeHUU, Komopbie
coxpaHsiromcsi 0axke 8 criydae 3aMeuweHuUs1 8 HuUx so0opolda 2asioeeHoMy. Teopusi muros
[ioma npegnonarana Hanuyne psga TUMNOB OPraHUYeCKUX COeAMHEHUN, YNCIO KOTOPbIX
BCE BpEMS YBENMYMBANOCb: TUMbl CNupTa, anbgernga, KWcnotbl, adwupa u T.n. (B
npuHuMne munel [JioMa MOXHO COMNOCTaBUTb C COBPEMEHHBIM MOHATUEM Krlacchl
ope2aHuU4yecKux coeOuHeHul).

Bckope nocne cospgaHus Teopum TunoB [ioma dpaHuysckue xumukn Lapnb
®penepuk XKepap n OrtocT JlopaH paspabotanun Hogyro meopusi murioge. B 1840-e roapl
XKepap wn JlopaH npeanoXxunu nNpUHUMNManNbHO HOBOE MOHMMaHue MOMEKynbl
XUMUYECKOrO0 COEOMHEHNA KakK YHUTapHoM (eguMHOn) cuctembl. BbickazaHHoe uMn
npegnonioXXeHne O TOM, YTO 3Ha4yeHue ONEeKTPOCTaTUYEeCKUX CuIl npeyBeriuyeHo,
BbI3Bano pPes3kyl KPUTUKY CO CTOpoHbl bepuenuyca w gpyrmx CTOPOHHUKOB
anekTpoxmmmyeckoro ayanuama. Jinwe B 1850-x rogax (nocne cmeptn bepuenuyca)
B3rnsabl XXepapa v JlopaHa nony4nnu npusHaHue.

YHuTapHas Teopusa 6bina nanoxeHa XXepapom B HebonbLion kHure «BeeaeHve B
N3yvyeHne XUMuM No YHUTapHOW cuctemey», onybnukoBaHHoW B 1848 r. CyTb Teopuu
MOXHO CBECTU K crieqytoLiemy:

1. Monekyna npeacTtasnser cobon He ABOMHOE WNU TPOWHOE Teno —

COBOKYMNHOCTb aTOMOB NGO pagukanoB, CNOCOBHbIX K CaMOCTOSTENbHOMY

cyLiecTtBoBaHMO, HO NpuHUMNaribHO HOBYKO €4NHYI0O CUCTEMY.
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2. BHOBb 06pa3oBaHHOE XMMMUYECKOE COeAMHEHME crneayeT paccMmaTpuBaTb Kak
NOSIHYI0 YTPaTy NPEXHMUX CBOMCTB COCTaBMBLUMMM €0 AfIEMEHTaAMM.

3. Xumu4eckyro CnocobHOCTb aToOMOB WNnM rpynn atomMoB (pagukanos) B
MOSieKyrle MOXHO OXapakTepu3oBaTb C MOMOLLUbD MOHATUS  OYHKLMMK,
3aBUCSLLEN KaK OT NpUpoAabl atomMa Unu rpynnbl aTOMOB, Tak U OT NPUpoabl U
Konu4yectBa Apyrnx aToMoB (rpynn aToMoB).

B 1852r. B pabote «OO6 aHrmgpmgax opraHudecknx kucrnot» Xepap
cdopMynupoBan MOfOXEHNs!, COCTaBMBLUME HOBYH TEOPUIO TUMOB (MEOPuUrd murios
Xepapa — /lopaHa), KkoTOpasi Ha OCHOBaHUM YHUTAPHOro Moaxoda BKIKYMNa U
npeacTaBneHnsa O CMOXHbIX pagukanax, u ugen [ioma o Tunax monekyn. CornacHo
HOBOW TEOPUM TUMOB, «Op2aHU4YecKue coeOUHeHUS Moaym bbimb ceeOeHbl K MPEM usu
yembIpéM munam; Kaxobil U3 Hux criocobeH Oasamb <a2oMosioeudeckue> psobl...;
amumu munamu sensomcsi 6o0a H,O, so0opod H»,, xnopucmeiti eodopod HCI u ammuak
NH;. ObmeHusasi cgoli 8000p00 Ha orpedesniEHHbIE 2pyrrbl, 3Mu murbkl darom Ha4varso
Kucsiomam, crupmam, acupam, audpudam, op2aHuU4yeckum xropudamM, KemoHam,

wesnodam». Huxe npuseneHsl gopmysbl XKepapa-JlopaHa Anst OCHOBHbIX TUMOB.

H
H H H
O H N
H Cl H
H
Bogopon XnopucTblii Bopa AMMMaKk
BOOOPOA

HeKOTOpre coeguHeHnd, npuHagnexawune K Tuny BOAbl W TMOJIyYEeHHblIe
3amMelleHnemMm BoAopOoAda Ha COOTBETCTBYyWOLWME aTOMbl WUIMM  CIIOXHbIE pafguKanbl,

n3obpaxanucb B HOBOW TEOPUM TUMOB CrieayoLwmm obpasom:

H CoHs C,H;0 C,H;0 C,H;0
O O @) O O
H H H C,Hs C,H;0
Bopga STUNoBbIN YkcycHas YKCYyCHO3TU- AHrnapua
cnvpt Kucnota NoBbIN 3UP  YKCYCHOW KNCNOTbI
H C,Hs C,H;0 C,oHs
o) ) ) )
Na Na Na C,Hs
Mmapokecmg 3tunat AueTaTt Onatnnosbin
HaTpus HaTpus HaTpus adhmp
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HoBas Teopuss TunoB 3aBoeBana B 1850-e roabl LIMPOKOE MpPU3HAHME; OHa
no3Bonuna CUCTeMaTU3npoBaTb OpraHW4eckne CoeauHEeHUsi, CMMUCOK KOTOPbIX OYeHb
ObICTPO yBenuumMBancs u, YTo OCOBEHHO BaxHO, MpuBeria K OTKPbITUI0 MHOMMX HOBbIX
coeavHeHun (B 4YaCTHOCTW, CyLleCTBOBaHWE aHrapuvaoB KapOOHOBbIX KUCIOT Oblfo
npegckasaHo J>XepapoM Ha OCHOBaHUMM [daHHOW Teopuu). HoBas Teopusa Tunos
pasBuBanacb TpydamMm MHOMMX YYéHbIx: AnekcaHgp Yunbsam YunbamcoH (1824-1904)
nokasan, 4to npocTtble 3Pupbl MOXHO OTHeCTM K Tuny BoAbl, Wapnb Agonbd Bropu
(1817-1884) uccnepoBan amuHbl, B KOTOPbLIX SAPOM CIYXWUT aToM asoTta (Tun ammunaka).
B 1854-1855 rr. ®pugpux Asryct ¢oH Kekyne LTtpagoHuTty (1829-1896) npennoxun
UMbl ceposodopoda n (0gHOBPEMEHHO C Yunbamom OpnnHrom) memada (60N0THOro
rasa) B kadectse nobo4yHbIx TMNoB; Kekyne Takke Hayan nonb3oBaTbCA CMeWwaHHbIMU
murnamu, OTHOCS, Hanpumep, CcynbOOEH30MHYI0 KUCIOTY K Tuny BOAbI M BOAOPOAA.
Poccuncknin xummnk ®pugpux KoHpag bennbwtenH (1838-1906) onybnukosan B 1880 .
oOWMpHOE  PYKOBOACTBO MO  OpraHUYeckKUM  COeAVHEHUAM, pasMeLlEHHbIM B
paunoHanbHOM Nopsiake ¢ ucnonb3oBaHnem Teopun XXepapa — JlopaHa.

Tem He MeHee, HOBas Teopusi TUMOB TaKKe He Morna MosIHOCTbIO YAOBMETBOPUTL
XMMUKOB. HoBasi Teopusa TMNOB NO-NpexHemy obxoauna CTOPOHOM BOMPOC O
MOSEKYNSPHOM CTpyKType. XXepap B pamkax yHUTaApHOro noaxoda yTBepxgan, 4To
dopmynbl TEOPMM TUNOB OTPaXarwT NULb NpoLnoe n byayuiee Monekynbl, HO He eé
CTPOEHne, KOTOPOE, N0 ero MHEHUID, MOXHO YCTAHOBUTb NULLb (PU3NYECKMMUN METOAAMM.
MoaTtomy >Xepap CKenTUYECKM OTHOCUICA K pauuoHanbHbIM (opMynam Teopun wu
npoTectoBan MNPOTMB YTBEPXAEHUA, YTO KaXOoOMy XUMUYECKOMY COEOUHEHUIO
HenpeMeHHO COOTBETCTBYET NuLLIb OOHAa Takas doopmyna.

Cnegyowimm 3Tanom pasBuUTUA  CTPYKTYPHON XUMUM CTAHOBUTCA meopusi
gasleHmHoOCmu, B W3BECTHOW CTeneHu npeacrtaBnsBias cobon OoTKas OT YHUTaPHbIX
npegcraBneHnn. Tem He MeHee, MMeHHO Teopus TunoB >Kepapa — JlopaHa nogsena
XMMUKOB K MnpeacTaBneHnto o eduHuuax cpodcmea aTOMOB W pafukanoB, Ha OCHOBE
KOTOpOro 1 Gbinia co3gaHa Teopust BaneHTHOCTW.

Bo3HukHOBEHME NOHATUA 8aneHmHocmu (amomMHOocmu) OBbIMHO CBA3bIBAOT C
UMEHEM aHrmuMnckoro xumumka Jayapaa PpadknenHga (1825-1899). dpaHkneHs,
ABMSABLUMNCS CTOPOHHUKOM TEOPUM CIOXHbIX paguKanos, U3yvas MetannoopraHnyeckue
coeiHeHUs, NPULLEN K BbIBOQY O HEOHXOAMMOCTU NepecMoTpeTb TEOPUIO paauKkanos U
npu3HaTb HEKOTOpble MONOXEeHUa Teopun TUNoB. PasBuBas BbiCkasaHHble YKepapowm,

IlopaHom, OgnuHrom, YuUnbsMCOHOM W Op. UOEN O CBA3U MeXOY 3KeueasieHmMHOCMbo
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amomo8 W 39KeugasieHmMHOCmbio padukasiog, PpaHkneHg npennoxusi BBECTU MOHATUE
«coeduHUmesibHoU cusibl» aToMOB. Brnpoyem, xoTa ®paHKkneHs u yCTaHOBUIT HEKOTOpPbIE
YacTHble 3aKOHOMEPHOCTU, ero naeun He NONyYnnn pasBuUTUS NPEXae BCEro NOTOMYy, YTO
OH OCTaBarscsi NPUBEPXKEHLIEM CUCTEMbI 3KBUBANEHTOB U MOMb30Bancst HenpaBsuibHbIMN
3HAaYEHNAMN aTOMHbIX Macc.

Pewatowyo ponb B co3gaHMM Teopuu BaneHTHOCTUM cbirpan ®puapux ABryct
Kekyne. B 1857 r. Kekyne B cBoen cTtaTbe MO-HOBOMY PaCKpPbIfl TEOPETUYECKUM CMbICIT
TPEX OCHOBHbIX TUNOB YKepapa — Bogopoaa, Boabl 1 ammmnaka: « Hucrno amomog 00Ho20
afileMeHma, cesi3aHHbIX C OOHUM amoMoM Opy2020, 3asucum Om OCHO8HOCMU UU
8eJIU4UHbI cpodcmea. dremMeHmMbl 8 3MOM OMHOWEHUU pacrnadaromcs Ha mpu apynnnbl:

1. OdHoOCHOBHbIe unu odHoamomHsie (1), Hanpumep H, Cl, Br, K.

2. [lsyxocHoeHble unu 08yxamomHeie (Il), Hanpumep O, S.

3. TpéxocHosHble unu mpéxamomneie (1), Hanpumep N, P, As.

Omcroda ebimekarom mpu arnaeHbix mura coeduHeHuu: | + 1, 11+ 2 1, Il + 3 I, unu
Xe 8 sude npocmedwux ceoux npedcmasumened HH, OHy, NH3».

3pecb xe Kekyne nokasan, 4TO yrnepos SBRASETCS YETbIPEXOCHOBHbLIM
(4eTbIpEXaTOMHbLIM) 3fIEMEHTOM, U €ro NpocTenwunmMm coeauHeHuem spnsietca CHy —
oTClo4a U BBEAEHHbIN UM TuUn meTaHa. B 1858 r. Kekyne passun aTm BOnNpockl B cTaTbe
«O KOHCTUTYLMWN 1 NpeBPaLLEHNSX XUMUYECKNX COEANHEHUA U O XMMWYECKON Npupoae
yrnepoga». YBEPEHHbI B UCTUHHOCTU CBOUX MPEACTaBMEHUN O BarieHTHOCTU aTOMOB,
Kekyne BBEN MX CBOW y4eBHUK opraHuveckon xumum, Bbiweawmn B 1859 r. «Cawmbit
criocob rnpunezaHusi omoesibHbIX amomMo8 8Hympu paduKkasiog, mak xe KaK ClIoXeHue
amomog 8 coedUHeHUsI, 06YyCrIasIu8aemcs... OCHOBHOCMbIO amoMo8».

B 1858 r. B3rnsabl, nodtn coBnagawwme ¢ ngesmmn Kekyne, Bbickasan B cTaTbe
«O HoBOWM xumwnyeckon Teopumy woTnaHgey, Apumnbanbg CkoTT Kynep (1831-1892).
OpHako, B otnnume ot Kekyne, Kynep cuutan, 4to HEKOTOpPbIE 3fIEMEHTblI CMOCOOHbI
NposiBNATbL NEPEMEHHYI0 BaNeHTHOCTb: Yrnepon Xapaktepusyetcs OBYMS CmerneHsMu
cpodcmea — Huswen B okenage CO um Bbicwen B anokenge CO,. Kynep npegnaraet u
BbIrNAgsWMe BNOSIHE COBPEMEHHO (€CnnM OTBReYbCs OT YABOEHHOro 4ucna aToMoB
Kncnopoga BCrneacTteme NpuU3HaHus 3a HUM aTOMHOW MacChbl, paBHOM BOCbMW) dOpMYyIibl

HEKOTOPbIX OPraHNYeCKUX COeaUHEHUIA.

) TepmuH ganeHmHocmb (valenz) BnepBble ncnonb3osan Kekyne B 1867 .
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Teopun Kekyne n Kynepa ¢ HeOGbIKHOBEHHOW NENKOCTLIO U NPOCTOTON OB BACHANM
CTPOEHME U CIIOXHbIX pagukanos, W coeguvHeHun B uUenom. Monekyna no6oro
XMMUYECKOrO0 COeAMHEHUs paccMaTtpuBanacb B 3TUX TeOpUsiX Kak LeriocTHoe
obpa3oBaHue (gaHb yHUTapHOMY y4deHuto XKepapa), KOTOpoe cknagblBaeTcsi U3 aToOMOB
3a CYET MNOMHOro B3aMMHOI0 HacblLWEeHUs eANHNUL, CPOaCTBa.

Teopus BaneHTHOCTW, HECMOTPs Ha TO, 4YTo Kekyne npuwén K Hen, Kak K
passuTuio Teopun TunoB YKepapa-JlopaHa, cOBeplIeHHO WMHaye TpakToBana uaew o
LeNIOCTHOCTU MOMEKYmbl — NMLWb Kak HECNOCOOHOCTb €€ OennUTbCA Ha CaMOCTOSATENbHO
cywectByowmne pagukanel. KMHaye roBopd, Teopusi BaneHTHOCTW  noHavany
npegcrasnsana Mosnekyny agaMTMBHO — Kak CyMMY COCTaBMAOWNX €€ aTOMOB.

OpHako yxe Tpu roga cnycts, B ceHTsabpe 1861 r. pycckui xmmuk AnekcaHap
Mwuxannosny bytnepoe (1829-1886) BHEC B TeOopuld BaneHTHOCTU BaXHeWLMe
ponorniHeHus. B poknage «O XMMUYECKOM CTpPOeHUM BellecTBay», MPOYUTAHHOM Ha
Cbesge HemeuUKMx ecTecTBoucnbiTaTenen u Bpadven B LUnenepe, OH M3NOXWN CBOKO
TEOPUID XMMMYeCcKoro cTpoeHusi. OCHOBHble MOMOXeHNa 3Ton Teopun bByTnepos
cchopmynupoBan Takum obpasom:

1) «[llonazasi, 4mo KaxOoMy XUMUYECKOMY amomy C80UCMEEHHO JlUlb

orpeodesiEHHOE U 02paHUYEHHOE KOIU4Yecmeo Xumu4eckou cusbl (cpodcmea),
C Komopol OH rfpuHumaem ydacmue 8 obpa3ogaHuu mena, S Ha3easn O6bl
XUMUYECKUM CMPOeHUeM 3amy XUMUYECKYI C853b, UslU criocob e3auMHO20
COeOUHEeHUs1 amoMO8 8 C/I0KHOM mersiey;

2) «... Xumu4yeckass Hamypa CrOXHOU 4acmuubl ornpedesisemcsa Hamypou
3/leMeHmMapHbIX COCMasHbIX 4Yacmel, KOIu4ecmeoM UX U XUMUYECKUM
CMpPOeHUEeM».

OcTtaBnsis OTKpPbITbIM BOMPOC O MPEeAnodYTUTENbHOM BUAE POPMYST XUMUYECKOrO
CcTpoeHunsa, byTtnepoB Tak BbIcKasbiBancsa 06 ux cmbicne: «... kKoz2da coenaromcs
usgecmHbIMU 0buwjue 3aKOHbl 3ag8UCUMOCMU XUMUYECKUX ceolicme mesi om ux
XUMU4YecKkoao cmpoeHusi, mo rnodobHass opmyna bydem ebipaxxeHUeM 8cex 3mux
ceolicme». lNpu atom bytnepoB 6bin yOexaEH, YTO CTPYKTYpPHble (HOPMYIibl HE MOryT
OblTb MPOCTO YCNOBHbIM M306paXeHMEM MOMEKyS, a AO0SMPKHblI OTpaXaTb UX pearnbHoe
ctpoeHne. OH noayépkuBarn, 4YTO Kaxgasd Morekyrna uMeeT BMOfHe onpenenéHHyto
CTPYKTYPY U HE MOXET COBMELLAaTb HECKOSBbKO TaKNX CTPYKTYP.

ByTnepoB B cBOEe Teopun NPoBEN YETKOE pasnuyme mexagy cBo6oaHbIM aTOMOM

n atoMom, BCTynMeBLUMM B COedUMHEHME C OPYrnMM, KOrga ero cpoacTtBO «CBA3bIBAe€TCA U
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nepexoaut B HOBYKW dopmy». bByTnepoB BBEN npeacTaBrieHMe O  NOSIHOTE
MCNONb30BaHMA CUNT CPOACTBA U O «HAMPsSPKEHUU CPOACTBay», T. €. IHEpreTMyeckomn
HEe3KBMBANEHTHOCTU CBA3en, KoTtopas obycrnoBrneHa B3aWMHbIM BrMSHUEM aTOMOB B
mMonekyne. B pesynbTate 3TOro B3aMMHONO BIIUSIHWA aTOMbl B 3aBUCMMOCTU OT MX
CTPYKTYPHOIO OKPY>XEHUS npuobpeTaloT pasnmMyHoe «XMMUYECKOE 3HaveHue». Teopus
XUMUYECKOro cTpoeHna byTnepoBa, B OCHOBE KOTOPOW fiexana Teopus BasfieHTHOCTH,
nossonuna pJaTb OObACHEHME MHOMMM SKCMepUMeHTanbHbIM akTam, KacaBLUMMCS
N3OMEPUN OPraHNYECKUX COEAMHEHUA N UX PEeaKUMOHHOW CrnocoBHOCTU. Y4ebHuK
BytnepoBa «BBegeHne K NONHOMY U3yYEeHUIO opraHudeckon xumummny (1866) yxe yepes
rog — BMepBble B UCTOPUN OTEYECTBEHHOW Haykm — Obinl onybsiMkoBaH Ha HeMeLKoM
a3blke. B 1862 r. Hemeukun xumMmk Amunb dpneHmenep (1825-1909) npuwén K nagee o
CyLLeCTBOBaHUN OBOWHOW CBA3W yrnepoa-yrnepos B 9TUNIEHE N TPOWHOM B aueTUneHe.
MonoxeHne byTnepoBa 0 B3aMHOM BIIUSIHUM aTOMOB B MOJSEKyre akTMBHO pa3BuBar
apyron pycckum xumuk — Bnagumup BacunbeBud MapkoBHukoB (1838-1904) -
npeacrasmeLumi B 1869 r. ancceprauyunto «Matepuansl N0 BONPOCY O B3aUMHOM BIIUSIHUU
aTOMOB B XMMMUYECKNX COEANHEHUSXY.

OrpomMHbIM JOCTOMHCTBOM TEOPUU XMMWYECKOTO CTPOEHUS SBUSACb BO3MOXHOCTb
HarnsgHoro nsobpaxeHna monekysnbl. Ictopust pasButus rpacmyeckoro nsobpaxeHus
BaNIEHTHOCTU M XMMMWYECKOW CBA3M camMa no cebe 4pesBbldanHO WMHTepecHa. Hwuxe
npuBedeHbl pasnuyHble cnocobbl n3obpaxkeHna ¢OopMysibl NPOMMOHOBOW KUCMOTbl B
Heckonbkux cuctemax 1860-x rogos.
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T.H. «ponukoBble» mogenu, npegnoxeHHble Kekyne B 1857 r., He Oblniv NPUHATHI
Hay4YHbIM cOObLEecTBOM, N caM aBTOp OT HUX BbICTPO oTKasancsa. Hekotopoe Bpems
MHOMMMU XMMUKaAMW UCMOMb30Banncb (opMyrbl, HanomMuHawLwmne (opmMmynbl Teopun
TvnoB JKepapa —JlopaHa, B KOTOpbIX CBSi3b Mexdy artoMamm W pagukanamu
obo3Ha4anacb C MNOMOLWBLID UIYPHbIX CKOBOK (OAHMM u3 nepBbix K3obpaxaTb B
dopMynax TeopuuM TUMOB YEPTOYKY, COEOMHSIOLLYIO CUMBOSIbI 3fIEMEHTOB, Hadan B
1864 r. Jlotap Mewep). WoTtnaHackun xumunk AnekcaHgep Kpym bpayH (1838-1922)
npeanoxun B 1864 r. wmncnonb3oBaTb CTPYKTYPHble (POpMyrbl B BUOE OKPY)XHOCTEMW C
NOMELEHHbIMW B HUX  CMMBOSTaMW  3JIEMEHTOB,  COEOMHEHHbIX  JIMHUAMM,
0o0O3HayalLWMMN  XMMUYECKYID CBSI3b  MeXay aToMamu;  KONMYECTBO  FIMHWNA
COOTBETCTBOBAri0 BaneHTHOCTM atoma. B 1865r. Hemeuknn Xumuk-opraHuk ABryct
Bunbrenosm ¢oH Nodman (1818-1892) npoaemoHCTpnpoBan nepBbie LLAPOCTEPXKHEBLIE
MoAenvM, B KOTOPbIX pPOfib aTOMOB MUrpanu KPOKETHble LWapbl, MonyyYnBLUMe
pacnpocTpaHeHne MnoA Ha3BaHWEM «IMUATUYECKUX» (FMUNTUKA — UCKYCCTBO pe3bbbl no
KamHio). B 1866 r. B y4ebHuke Kekyne nosBMANCb PUCYHKN MOLENEN, B KOTOPbIX aTOM

yrnepoaa yxxe umen TeTpasapuyeckyto KoHUrypaumio.

Cxronme op HYDRATE OF AMIDE OF
MEeTHYL, METHYL, METHYL.

PucyHok 17. LapocTtepxHeBblie mogenu A. B. dooH NodmaHa (1865)

Becbma BaxHbIM OnNA  pasBUTUMSE CUCTEMbI  CTPYKTYPHbIX bopmyn cTano
YyCTaHOBMEHNE CTPOEHUS MOfeKynbl OGeH3ona W, Kak crneacTeBuMe, OrpPOMHOr0 4Yucrna
apoMaTU4ecKux CcoeauHeHUn. 3aMKHYTOe KOmfbLlO M3 LWecTu aToMOB Yrnepoaa,
CBSA3@HHbLIX MOMNEPEMEHHO OAHOW UMM OBYMS BaneHTHOCTAMW npeanoxun B 1865 .
Kekyne. Bnpoyem, nonbiTku Npeanoxmtb opmyny, 06 bsACHAIOLLY paBHOLEHHOCTb BCEX

aToOMOB yrnepoga B Mornekyre 6eH3ona npofomkanuch ewé 4onroe Bpems.
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HekoTopble BapuaHTbl CTPYKTypHOU popMynbl 6eH3ona:

<_

A. Kekyne, 1865 A. JlapeHn6ypr, 1869 A. Knayc, 1867 Ix. Obtoap, 1867

<

. ApmcTtpoHr, 1887 . Tune, 1899 k. Opno, 1901
A. doH banep, 1888

CylieCcTBeHHbIN BKIag B pasBUTUE KNAacCUYeCKOW Teopun BaneHTHOCTU B
NPUMEHEHNN K HEHacCbIEHHbIM COeAWHEHUSM BHEC Hemeukun xumuk KMoranH Tune
(1865-1918), npegnoxuBwun B 1899 1. meopur napuyuarnbHbIX eareHmHocmed.
CornacHo aton Teopuu, Npu O0BpasoBaHUM KpaTHOW CBA3M MeXAy atomamu yrnepoaa
BaNeHTHOCTN 3TUX aTOMOB HE HacCbIWAOTCA MOMHOCTbIO, HO KaXAbld aTOM COXpaHsaeT
cBOOOOHOM YacTb CpOACTBA — NapumanbHyl BaneHTHOCTb. Ecnv gBe OBOMHbIE CBA3N
pasgeneHbl OAMHApHOW, TO obpasyeTcss cuctema CcornpsikKEHHbIX OBOUHbIX Ces3euU:
napumanbHble BaneHTHOCTU CpedHMX aTOMOB Yrrepoda HachIWalTcs, a napumanbHble
BaNEeHTHOCTN KpamHUX ocTalTca cBobogHbiMU. Teopus napuunanbHbiX BaneHTHOCTEWN
yOayHO [OMOofHUMa nepBOHa4yarbHOE YYeHue O BafeHTHOCTW, MO3BONUB [aTb
OOBbACHEHNE MHOMMM  peakuus M, B YacTHOCTU, peakumsMm MPUCOEONHEHUS K
HeHacbILLEeHHbIM YrneBoaopoaam.

Ewé ogHom nonbITKOW yCOBEpLUEHCTBOBAHUSA TEOPUN BANIEHTHOCTU cTana meopusi
Me302udpuu, KOTOPYK npeanoxun utanbsaHckui xumuk [kysenne Oppo (1865-1954).
Oppo npegnonoxusi, 4TO0 atoM  BOAOpPOAa, Haxogdacb BOMM3M  OBYX aToMOB
MHOrOBaneHTHbIX 3NIEMEHTOB, MOXET LeNUTb CBOK BarieHTHOCTb MeXdy HUMMU; ero

TEeopud no3sojinia gatb O6'bFICHeHVIe, B YaCTHOCTH, ABJNNEHNIO TayTOMEPUN.
Crepeoxnmus

BaxHenwunm aTtanoMm pasBUTUS CTPYKTYPHOM XUMWUKM CTaro YCTaHOBIIEHUA
NPOCTPaHCTBEHHOIO CTpoeHna morekyn. Ewé B 1867 r. Kekyne kputukoBan ¢opmyribl
Kpym-BpayHa, nockornbKy cuuTan, 4to Takon BuA u300paxeHus [OaéT HeBepHoe
npeacrtasneHne, 6yato BCce BaNeHTHOCTU HaxoadaTca B ogHou nnockoctu. Cam Kekyne
HEOOHOKPaTHO BbICKa3biBan MPeanoniokeHne O TeTpasapuyeckoM  pacrofoXeHUn

YeTbIPEX BarieHTHOCTEN yrnepoaa.
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Bo3HukHOBEHME CcTepeoxumum 6bino obycrnoBneHO LUenbiM psagoM  OTKPbITUN,
rnoHavarny, kasanocb, He MMeBLUMX OTHoweHus K xumun. B 1801 r. Tomac HOHr (1773-
1829) npoBé&n onbiTbl, [OKa3bliBalLWMe BOMHOBYH npupogy ceeta. OriocteH XXaH
®peHenb (1788-1827) okono 1814 r. nokasarn, YTO CBETOBbIE BOJIHbI OTHOCATCS K TUMy
rnonepeyHbliXx BOJSIH, OOBSACHMB NPUPOAY r1/I0CKOMOSAPU308aHHO20 C8ema, KOTOPbIN
oTkpbl1 B 1808 r. 3TbeH Jlyn Mantoc (1775-1812). B 1815 r. dpaHuy3ckun cumsmk XKaH
Batuct buo (1774-1862) OTKpbIN SABMAEHWE ONMUYECKOU akmueHOCMU HEKOTOPbIX
BewecTB. BblgeneHHble bepuenuycom B 1832 r. nsomepHble BUHHaAs M BUHOrpagHas
KACNOTbl (BMHHAA BpallaeT MnoCKOCTb Monspu3auum CBeTa BNpaBO, BMHOrpagHas
ONTUYECKM HEaKTUBHA) CTanu nepBbiM NPUMEPOM ONTMUYeCKoU U30MepuU.

B 1848 r. ppaHuysckun xmmuk n 6uonor Jlym Mactep (1822-1895) oBHapyxun,
YTO BUHOrpagHas Kucrota npeacraBnsetr cobon cMecb ABYX OMMUYeCKUX aHmurnooos —
BMHHOM KUCNOTbI U €€ n3oMepa, OTNMYatoLLEerocs Nuulb TEM, YTO OH BpallaeT NOCKOCTb
nonspusaumm ceeta BneBo. Kpuctannbl 3TUX M3OMEPOB OKa3anmcb aCUMMETPUYHBIMA
(3HaHTMOMOpPMHBIMK); TMacTep BbiCKasan npeanosiokeHMe O TOM, YTO acUMMETpus
KpUCTanmoB W ONTMYecKas akTUBHOCTb LOMKHbl OblTb OOycrnoBrneHa acuMmmeTpuen

MOREeKy.

PucyHok 18. OHaHTMOMOPMHbIE KpUCTanNbl TapTpaTa HaTPUA-aMMOHUSA

Hemeuknn y4éubin WoranH Aponbd BucnuueHyc (1835-1902), oTkpbiBLUMIA
N30Mepbl MOMOYHOM KWUCMOTbl, OMATb-TAKM pasnuyalrolmMecss TOSbKO OMTMYECKOWN
aKTMBHOCTbLIO, nNucan B 1873 r.. «pasnuyue onmuyeckux U3oMepo8 MOXHO Ob6BbSCHUMb
pasfiuYHbIM PacriofioXeHUeM UX amoMo8 8 fpocmpaHcmee, U Halnexum uckamb
onpedenéHHbIx npedcmasrieHuli 06 amom pPacronoXeHuUU».

'MnoTesy, OOBACHAIOLLYIO ONTUYECKYID U3OMEPUIO — FMMNOTE3y acuMMempu4yHo20
amoma yenepoda — npegnoxun B 1874 r. gatckmn xmmuk Akob eHpuk BaHT-Iodd
(1852-1911). BaHT-lodpd OCHOBbLIBaANCA Ha NPeanosiokEHUM O TOM, YTO 4eTbipe
BaNieHTHOCTM aToMa yrrnepoga HanpaeneHbl M3 UeHTpa TeTpasgpa K BepLluMHam.
CummeTpua HapyllaeTca B TOM Cryvae, Korga BCe YeTblpe aTtoMa unv pagukana,
COEOWHEHHbIE C AaHHbIM aTOMOM Yrnepoaa, pasnuyHel. NpucoegmHeHne B 3TOM criyvae

MOXET NPOM3OWTM [OBYMSI pas3nnyHbiMM  crnocobamu, W NonyyveHHble  urypol
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npeactaensaoT cobor 3epkanbHoe oOToOpaxeHve Apyr Apyra — Kak pa3 TOT Tun

acnmMmeTpun, KOTOprIZ Habntogan I'IaCTep B KpucTtanjiax BUHHbIX KACI1OT.

c

PucyHok 19. AcuMMeTpuryHbIe (XMparbHble) aToMbl yriiepoga

MouTn ogHoBpeMeHHO ¢ BaHT-Ioddom nogobHble npegnonoxeHunsa onybnvkosan
dpaHuy3ckmun xmmuk XKosed Awwunb Jle benb (1847-1930). M'wnoTtesa BaHnT-MNodhda —
Jle bens o4eHb ygayHO npeackasbiBana OMTUYECKYH aKTUMBHOCTb COEAMHEHUN WU
KonuyectBo ontuyecknx wmsomepos. B 1875r. B HOBOM u3gaHum cBoen OpoLutopbl
«Xummsa B npocTtpaHcTBe» BaHT-lTodd pan obbAcHeHne OonTMYEecKoW aKTMBHOCTMU
coeIHEHWI anneHoBOro TuNa, nokasas, YTO 3TW BellecTBa ob6ragalT aCUMMETPUYHBIM
CTPOEHMEM WM OOSMKHbI MO3TOMY MMETbL MpaBylo U NeBy PopMbl Jaxe Npu OTCYTCTBUM
acMMMeTPUYHOro aToma yrrepoaa.

HecmoTpss Ha OnecTtsuwiee coBnageHwe BbiBOAoB BaHT-Nodda ¢ onbITHbIMK
AaHHbIMW, HOBasi Teopus (aKkTMBHO nponaraHavpyemas BucnuueHycom) Bbi3Bana
OXXECTOYEHHYI0 AncKyccuio; Kekyne oTHECCS K He BECbMa CKENTUYECKU, a BblgalowWwmincs
HeMeLKun XuMmunk-opraHnk Agonbd Bunerensm Nepman Konbbe (1818-1884) BoicTynun B
1877 r. ¢ ypesBblHaNHO Pe3Kon KPUTUKON B agpec BaHT-Nodda n BucnmueHyca. Tem He
mMeHee, asToputeT Konbbe He B cunax 6bin 3aTMUTb HECOMHEHHbIE [OOCTOMHCTBA
Teopun. B 3awmty crtepeoxumun BbicTynunu Bunerensm ®dpugpux OctBanbg (1853-
1932), Wapnb Agonbd Bropu, Anbbept JlageHbypr (1841-1911). B 1885 r. Hemeukun
xumuk WMoranH ®puapux Bunbrenom Agonbd ¢oH banep (1835-1917) cymmupoBan
MOSOXXEHNA KIaCCU4EeCKOW TeOpUN BareHTHOCTM U CTepeoxumuu, paspaboTtaB meopuro
HarnpsKeHuUsi, NPU3BaHHY0 OOBACHUTbL YCTOMYMBOCTb LMKINYECKMX U HenpeaeribHbIX
COeVHEHUI, B OCHOBE KOTOPOW NEXUT NpeacTaBrieHne o0 TeTpasgpuyeckoM yrinepogHoMm
aTome. BucnuueHyc B 1887 r. npeanoxun Ha ocHoBe Teopun BaHT-lodda Hagnexalyee
00bsACHEHNE 2eomempuyecKkoli U3OMEPUU Ha NPUMEPE MarnevHoBOM W hymapoBom
kncnot. OkoHYaTenbHoe yTBepxaeHue Teopum BaHT-Todpda coctosnock B 1890-x rr.

6naro,qap;| BnecTawmnM CUHTETUYECKM pa60TaM, KOTOpPbI€ BbINOJTHNITN I'Iaynb BanbaeH
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(1863-1952), oTkpbIBLUMK T.H. 8arib0eHo8ckoe obpaweHue, n Amunb 'epmaH duwep
(1852-1919).

KOOp,qMHaLIMOHHaﬂ XNmMus

Ha npoTsXeHnn 4OBOMbHO OONTOro BPEMEHN TEOPUS BarieHTHOCTU MpUMeHsinach
rmaBHbiM 06pas3oM K opraHumyeckum coegnHeHusM. OpfHako [OO0BOSMbHO  CKOPO
CTPYKTYPHbIE NpeAcTaBrneHnss okasanmcb BOCTpebOBaHbl Takke N B XUMUN KOMI1/1IEKCHbBIX
coeduHeHul. TeopeTnyeckne npeacraBrieHNa 3TOro pasgena HeopraHMYeckom XMMuu
opMMpoBanNMCb Ha  OCHOBE  W3y4YEeHUs CBOWCTB  KOMMSIEKCOB,  MOfyYaemblX
B3aMMOJEeNCTBMEM CONien NepexodHbIX MeTansioB ¢ aMMnakom. [epBbiM LIarom Ha nyTu
K KOOPAMHAUMOHHOM XMMUK CcTana aMmMOHUMHasa runotesda Tomaca [pama (1805-1869),
YCMOTpPEBLLEro aHanorui Mexay B3aumMoaencTBueM ammMmmaka ¢ KUCroTamum 1 C CorsiMn
MeTasnsioB; CcornacHo 3ToW runoTtese, MeTanna 3aHuMan MecTO OOHOro M3 aToOMOB
Bogopoda B MOHe amMmoHua. [vnotesa [pama 6bina passuta B 1851 . [odmaHoM,
npeanonoXuelLiMM, 4YTo aToM BoAopoda B aMMOHUWHOM pagukane cnocobeH
3ameLlaTbCcs Ha OpyroM aMMOHUMHBIN pagukan.

Cnepyrowmm warom ctana uenHasa teopus, npeanoxeHHas B 1869 r. KpyuctmaHom
Bunbrenemom bnomctpaHgom (1826-1897) n ycoseplueHcTBoBaHHas Codycom Magcom
WéprenceHom (1837-1914). B Teopun BrnomcTpaHaa — ViépreHceHa Ons HEKOTOPbIX
9N1eMEHTOB [onyckanacb BaneHTHOCTb Bblle O6blMHOW, a TaKke BO3MOXHOCTb
obpasoBaHuss uUenen aTomMamym as3oTa, KUCIoOpoda W ApPYrMX  3NIEMEHTOB.
OKCNepMMEHTaNbHO YCTAHOBMEHHOE pasnuumMe MeXay KACNOTHbIMM — OocTaTkamu,
BXOOSALLMMUN B COCTaB KOMMMeKca, 06 bACHANOCh pasnnyHbIM CNOCOBOM MX CBA3bIBAHUSA —
HEenoCpeaCcTBEHHO C MeTannioM WM C KOHUOM Lenu. Hanpumep, NS amMuakaTHbIX
komnnekcoB coctaBa CoCl3-6NH3, CoCl3-5NH; n CoClsz-4NH3, n3 pactBopoB KOTOPbIX
HUTpaTOM cepebpa ocaxgalrTcsa Tpu, ABa U OOVH SKBUBAIIEHT Xflopa COOTBETCTBEHHO,

WépreHceH npegnonaran crnepayoLlee CTpoeHue:

NH;—Cl cl
Co— NHg— NHs— NH3—- NHs-Cl Co— NHs—~ NHz— NHg— NHs~Cl
AN AN
NH;—ClI NHs—Cl
cl

Co— NHz- NHs- NHg- NH;-Cl
cl
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OpHako Teopus BriomcTtpaHga — MépreHceHa He Mmorna o6bsICHUTbL, Hampumep,
cyuwiectBoBaHMe [BYX W30oMepHbIXx komnnekcoB coctaBa CoCls;4NH; — npaseoconu
(3enénbin) n Bnoneoconu (p1oneToBbIN).

B 1893 r. weenuapckun xumuk Anbdpen BepHep (1866-1919) onybnumkosan
ctatbto «O CTPOEHUN HEOPraHUYECKUX COEOUHEHUN», B KOTOPOW M3MOXWUI OCHOBHbIE
NOJSTIOXXEHNA CO34aHHON UM KoopOuHauyuoHHoOU meopuu. Teopnsa BepHepa (KOTopbIn yxe
Obln n3BeCTEH CBOMMM paboTaMmyn NO CTEPEOXMMUN OpPraHUYEeCKUX COeaMHEHU asoTa)
CYLECTBEHHO pacLunpuna npeacraBrneHns XMMUKOB O BarieHTHOCTM 3N1IEMEHTOB.

MaBHOE MONOXEeHWe Teopun COCTOANO B NPU3HAHWM 3a aTOMamMu CNOCOBHOCTMH,
Hapsay CO CBA3SMW CPOACTBa (eniasHas, rnepsuyHas unu obbl4Hasi 8asieHMHOCMb),
o0pa3oBbiBaTb AOMNOMHUTENbBHbIE (KOOPAMHALMOHHbIE) CBA3M (1oboyHas unu emopuyHasi
gasieHmHocme). BepHep BBEN B XUMWUIO MOHATME O KOMIM/IEKCHOM UOHE — CIIOXHOW
KOMOUHaUUM aTOMOB M MOSEKYIl, COCTOSALWEM W3 UeHmpasibHO20 UOHa, CBSA3aHHOIo C
HECKONbKMMW MOSeKynamMmmn unu otpuuaTenbHbiMU MOHaMK (1uzaHdamu), obpasyowmmm
BHYymMpeHH cgepy Komnnekca. OCHOBHOW XapakKTEPUCTUKOW LEHTParbHOro MoHa
BepHep cuntan koopduHauuOHHOE 4ucfio, PaBHOE CYMME T[fiaBHOM W MNOBOYHOM
BaneHTHoCcTen. [nNa ynOMWHaBLUMXCS Bbille KOMMMEKCHbIX COMen kobanbTa B pamkax

KOOp,D,I/IH&LI,I/IOHHOVI Teopun npegnonaranocb CTpoeHne ¢ koopanHaumMoHHbIM YNCITOM 6:
[CO(NH3)6]C|3 [CO(NH3)5C|]C|2 [CO(NH3)4C|2]C|

BaxHOW 4acTblo KOOPAWMHALMOHHOW TeopuM cCTanum MNOSIOKEHUs, Kacarolnecs
N30MEPUN N CTEPEOXMMUM KOMMITEKCHBLIX CoeanHeHun. BepHep npegnonoxun, 4to ans
KOMMMNEKCOB C KOOPAMHALMOHHBIM 4YMCriOM 6 BaneHTHOCTW HanpasfeHbl K BepLuMHam
OKTa’gpa, B LEHTPEe KOTOPOro HaxoAUTCA UEHTpanbHbiA WOH; ONS KOMMIEKCOB C
KOOPAMHALUMOHHBIM YUCIIOM 4 BaneHTHOCTM HanpaeneHbl NMMbo K BeEpLUMHAM TeTpasgpa,
nnbo K yrnam kBagpata. B cBasn ¢ aTumm nonoxexHmsmn BepHep nogpobHO paccmoTpen
BO3MOXHbI€ Crflydanm W3OMepUN COOTBETCTBYHOLLUMX KOMMMEKCOB, B 4YacTHOCTWU, yuc-
mpaHc-u3omMepuu B KBadpaTHbIX W OKTa3OpUYECKMX KOMMMEKCax W onmu4yeckol
u3oMepuU B TETPASAPUYECKMX N OKTA3APUYECKNX KOMMMEKCAX.

Teopuss BepHepa HarnsgHo obbACHMNA CTPOEHME KOMIMIIEKCHbIX COEANHEHUN,
nerna B OCHOBY WX Kraccuduvkaumm w No3Bonuna npeackasaTb CyllecTBOBaHME
OOnNbLUIOro Ymcrna HoBbIX coeanHeHnn. Cnabon CTOPOHOM TEOPUN ABMISANNCE MNOMOXEHUS O
ABYX TUNax BaneHTHOCTU, KOTOpble HEBO3MOXHO Oblfio 060CHOBaTb TEOPETUYECKN. DTO
caenano ewé 6onee ocTpon rnaBHy Npobrnemy cTpykTypHom xmmum XIX Beka (ga wm

BCEW aTOMHO-MOJIEKYNAPHON Teopumn): nocne oTkasa OT 3NEeKTPOXUMUYECKOro ayanuamMa
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Bepu,enwyca B pacnopsaxeHuun y‘-IéHbIX He MMeNioCb XOTb CKOJ'IbKO-HI/I6yLI,b afjeKBaTHbIX
I'IpeD,CTaBJ'IeHI/IIZ O npupoae BaJiEHTHbIX CUI. bnectawue ycnexu XUMUNYECKOM TEOPUN,
Ka3anocCb, HWUCKOJIbKO He I'IpVI6]'IVI3VIJ'IVI ecTecTBoUCnbITaTeNnen K OTBETY Ha BoOMnpoc O
cnocobe coeguHeHuns atomoB. Kak n B cny4yae nepmnoamn4eckoro 3akoHa, OTBET OKa3aJicA

3a npegenamMmm npegmMmeta XmMnn.
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V.3. YYEHUE O XUMUYECKOM MNMPOLIECCE - PUSUNYECKAA XUMUA

paHuua Mexay XMmmen n U3MKON yXe B MOMEHT MOSABNEHUS HAayYHOW XUMUU
6bina BecbMa ycnosHon. Ha npotsxeHuun XVII-XVIII BekoB ewwé MoxHO 6bIrio roBopuTb O
bonee mnu MeHee $BHbIX pPasnNUUUAX B MNpegMeTax 3TUX HayK; K npeamMeTty XumMun
OTHOCMNUCb MPOLECCHI, COMPOBOXAABLUNECA U3MEHEHMEM cocTaBa BewecTsa. OgHako
Havyano XIX Beka O3HaMeHOBanoCb CTPEMUTENbHbIM B3aWMHbIM MPOHUKHOBEHNEM
PU3MKN U XUMUKN.  ATOMHO-MOMEKYISPHYIO TEeOopulo  BpSL M MOXHO CYeCTb
NCKNIYNTENBHO XUMUYECKOMN Teopuen; n3yyeHue TENoBbIX 3 EeKTOB,
COMPOBOXOAKLINX XUMUYECKME peakumn, Henb3d cyMTtaTb NPeaMeToM OOHOW TOSNbKO
xnummn. Co3gaHue ranbBaHUYECKOrO 3SMNEMEHTa, 3NEKTPONn3, OTKPbITUE OMTUYECKOWN
aKTUBHOCTU BELLECTB, YCTAHOBIIEHNE CBA3U MeXAy TEenroéMKOCTb0 U aTOMHOW Maccown
CYLLECTBEHHO Pa3MblSiM FpaHnLy MeXay 3TUMU HayKamMu.

K cepeanHe XIX Beka okoH4YaTenbHO odopmMunacb M Hadana CTPEMUTENbHO
pas3BmMBaTbCA NorpaHnyHas obnactbe Haykn — gpusuyeckass xumus. NpegmMmeTomMm U3yveHns
HOBOW HayKuW MOXHO cuMTaTb XUMUYECKUU Mpouyecc — €ro CKOpOCTb, HanpasleHue,
COMNpPOBOXJaALNe €ero TennoBble SABMNEHMS U 3aBUCMMOCTb 3TUX XapaKTEPUCTUK OT
BHELIHMX YCNOBUW. 3aKOHbl, OMNUCbIBAKOLWME XUMUYECKUA Mpouecc, MOryT UuMeTb

OAVHAKOBbIM BUA ANSi COBEPLUEHHO Pa3fNYHbIX MPOLECCOB.
TepmMoxumus

Yxe B KoHue XVIII Beka nosiBunucb nepsble paboTbl, NOCBSALWEHHbIE WU3YYEHUIO
TENMoBbIX APPEKTOB XMMUYECKUX peakuun, C KOTOPbIX M HaYMHaeTCs CTaHOBreHue
TepMoxvmuun. BolaeneHne TennoTbl Kak O4Ha U3 COCTaBMSAOLWMX XMMUYECKOro npouecca
paccmaTtpmBaeTcs yxe BO oriormctoHHon Teopun. CnegyeT OTMETUTb, YTO TEPMOXUMUS
cpasy xe npuobperna BaXxHoe npakTnyeckoe 3HavyeHue: onpeaeneHne TennoTbl FOpeHus
pasnu4YHbIX BUOOB TOMnMBa uMeeT Oonblioe 3HadeHve Ana TexHukn. OgHako yxe B
nepson nonosuHe XIX Beka XMMUKM paccMaTpuBanu TEPMOXUMUIO ELLUE U KaK BaXXHbIU
WHCTPYMEHT AN pPeLlleHUs Takux BaXKHEeWWWMX TeopeTudecknx npobnem xumumn, Kak
n3ydyeHne coctaBa M CTPOEHUS BeLLEeCTBa U onpedeneHnsa Ccuni XMMUYecKoro CpoacTsa.
Tennota crtana paccMaTpuBaTbCs M Kak BO3MOXHasi Mepa MPOYHOCTU COEeANHEHUS
aTOMOB U B3aMMOOENCTBUSA MOSEKYI.

CnegyeTr OTMETUTb, YTO BO BpeMs BO3HUKHOBEHUS TEPMOXMMWUW B3rnsdbl Ha
npupoay TennoTbl CyWEeCTBEHHO OTNMYanucb OT coBpeMeHHbIX. EcTecTBoucnbiTaTenu

mnexoaumnnm u3 npeanosioxXeHnd, 4Y4T1o CylecCcTByeT HeKad HeBeCOMada MaTtepualribHasd
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cybctaHuma — mennopod — BbicBOOOXAawWasca nmMbo nornowarwasnca B xoae
XUMUYECKOW peakuunu.

MHoe npeacrtaBneHna o TennoTe Kak 0 oOpMe ABWXEHUS MeflbYaullunx 4YacTtuy,
matepun (atomoB) nosiBunocb ewe B XVII Beke. OTuUx BO33peHU NpuaepXuBanmcb
®paHcuc bakoH, PeHe [ekapt, Ucaak HbtotoH, Pobept MNyk. dannmn BepHynnu (1700-
1782), npegnoxun B 1734 1. ypaBHEHWe, CBA3bIBAOLLEE AaBeHMe rasa C OBUXKEHUEM
atomoB. Mwuxamn  BacunbeBund  JlomoHocoB  (1711-1765), pasBuMBasi  CBOW
KOPrycCKynspHyto ¢urnocoguro, petanbHO paspaboTan MoMoXeHUs1 KUHETUYECKOWN
Teopun TennoTtbl. OgHako 6e3 gokasaTenbCTBa CyLECTBOBAHUS aTOMOB KMHETUYECKME
BO33pEHUA Ha npupoay TensioTbl HEe MOrnM HauTyu Bceobwiero npusHaHua. B 1798 r.
bengpxkamuH TomncoH rpad Pymdopn (1753-1814), onucaB BblgeneHne ©00MbLUOrO
KonuyecTtBa Tenna npu BbiICBEP/IMBAHUM KaHana B MyLUEYHOM CTBOSE, nocymtan 370
9KCMepMMEHTanbHbIM  AOKa3aTeNbCTBOM TOr0, 4YTO Tenmnota ABnsgetca  opMOoMn
aBvxkeHnsi. KoHeuHo, akT BblgeneHuss Tenna npu  TpeHuu Obll U3BECTEH C
He3anamMsiTHbIX BPEMEH; OAHAKO CTOPOHHMKM TeopuM Tennopopa ycmaTpusanum B 3TOM
SIBMIEHN HEYTO aHarnorMyHoe 3MeKTpu3aumm Ten TPEHWEM — TPEHWE CrnocobCTByeT
BbDKMMaHWIO Tennopoga u3 Tena. Pymdopa, ogHako, nokasan, YTO M3 OrpaHMyYyeHHOro
KonuyectBa mMatepum MOXeT ObiTb MOSy4YeHO HeOorpaHU4YeHHoEe KONMYECTBO TEensoTbl.
[Mony4yeHne TennoTbl C MNOMOLLLKD TpeHus noaTeepaunn u onbltel Femcppn [aswy,
oOHapy>XMBLUEro, YTO TPEHME OBYX KYCKOB NbAa APYr O Apyra Bbi3blBAET UX MNIIaBfeHNE.
lMocne yTBepXAeHUS aTOMHO-MOJSIEKYNSIPHON Teopun TennopogHas Teopus TennoTbl B
3HaAUUTENbHOM CTeneHn nokonebanacb, OgHako M B nepBon nonoBuHe XIX Beka
KOHUenums Tennopoga pasaensanacb 60MbLUNHCTBOM YYEHbIX.

OagHuUM 13 nepBbIX CUCTEMATMYECKOE MW3YyYeHWE TEMMOBbIX SBMEHWMA Hayan
woTnaHacknm xmumuk [hxosed bnak. OH cdhopmynmpoBan NOHATUA TENSTIOEMKOCTU Ten U
CKPbITOW TENnoTbl W3MEHEHWs arperaTtHOro COCTOSAHMSI BELLEeCTBa, Ykasan Ha
HEOOXOOMMOCTb YETKOro pasfiMyeHus Mexgy Ko/u4ecmeoM W UHMEHCUBHOCMbHO
TennoTtbl (Temnepatypoin). C noMoLLbo M300peTEHHOro MM Kanopumetpa bnak B 1759-
1763 rr. NpoBén nepBble U3MEPEHUs TEensIOEMKOCTEN BELLECTB W CKPbITOM TensoThbl
nnaeBneHns nbaa v NCnapeHns Boapl.

[MepBble cuctemaTnyeckme OnbITbl MO U3MEPEHMIO TEMMOT XMMUYECKUX peakuuin
Havyanu B 1780 r. cdpaHuy3sckne xmmukn AHTyaH JlopaH JlaByasbe u bep CUMOH ae
INannac (1749-1827). O6o6wwas pe3ynbTaTbl CBOMX UccnegoBaHui, JlaByasbe u Jlannac

cthopmynupoBanu npaBuIio, U3BECTHOE Cenvac Kak nepBbl 3aKOH TEPMOXUMUN (3aKOH
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INNaByasbe-Jlannaca): «Ecnu npu coeduHeHuu unu npu 060M USMEHeHUU COCMOSIHUS
cucmemsbl rpoucxooum yMeHbWweHuUe c80b0OHOU mernnombel, MO ama menioma 8
rnosHoU  mMepe  rosieumcsi 8HO8b, Koz20a eewecmea 8epHymcsi K Cceoemy
rnepeoHayvasibHOMy COCMOsIHUK, U Haobopom...».

BaxHenwyo ponb B pasBUTUN TEPMOXUMWUWU Cbirpan pycckum XumMuk [epmaH
MeaHoBuy lecc (1802-1850). B nepuog ¢ 1830 no 1850 rr. um 6bIn npoBenéH psag
cuctemMaTudeckmx uccnegoBaHun B obnactm tepmoxumumm. B 1840 r. 'ecc oTkpbin
dbyHOaMEHTarnbHbIN 3aKOH TEPMOXUMUK — 3aKOH 1OCMOSIHCMea Kosudecmea mersiomai:
«Kakum 6b1 nymém He coeepwarniocb CcOeOUHeHuUe, — UMesI0 Jlu OHO Mecmo
HernocpeodCmeeHHO UsuU poucxodusio KOC8EHHbIM MymémM 8 HECKOSbKO Mpuémos, —
Konuyecmeo ebidenuewieltics npu e2o obpazogaHuu mernnombsl eceada MOCMOSHHOY.
"ecc He TONbKO OTKPbIST OCHOBHOW 3aKOH TEPMOXMMUKN, AOKa3aB ero aKCnepuMeHTarnbHo,
HO M LUMPOKO NPUMEHAN 3TOT 3aKOH ANA Pacy€ToB TEnnoT pasfMyHbIX MPOLEeCCOoB,
KOTOpble HEBO3MOXHO onpeaenuTb HernocpencTBeHHO. 3akoH ['ecca BbipaXkaeT npuHUmn
COXPaHEHUs1 IHEPrM MPUMEHUTENBHO K XMMUYECKMM MpoLeccaM, ABMSSChb CreacTBuem
nepBoOro Havana TepMoAMHaMuKW. ['ecc OaHMM M3 NepBbiX BbiCKa3an nNpeanonoxeHue,
YTO onpeaeneHne TeNNOTbl peakuun MoXeT AaTb BO3MOXHOCTb M3MEPUTb XMMUYECKOe
CpOACTBO; BMNOCMEeACTBMM 3Ta naes nerna B OCHOBY NpUHUMMNA MakcuManbHOW paboTbl
beptno — TomceHa.

B 60-e rogbl XIX Beka HesaBucumo [Jpyr OT Jpyra [ABa BblOatoLMXCS
nccneposatensa — lNeep AxeH MapceneH beptno (1827-1907) n XaHc lNetep HOpreH
KOnuyc TomceH (1826-1909) Bbickazanu npeanosioXXeHne 0 TOM, YTO TensoBon ekt
peakumn SBNSETCA Mepon Xumudecko2o cpodcmea mexay peareHTamu. OCHOBHOe
nonoxeHwe pfaHHoro noaxoga beptno cdopmynuposan cnegyowmm obpasom:
«Ternnoma, ebldenisAOWasICAa Mpu peakyuu, CAy>Xum Mepou CyMMbl u3u4ecKux u
xumu4deckux pabom, cosepwaemMbix rpu amou peakuyuu. ...[TpuHyun maxkcumarbHoU
pabomsbl 3akno4aemcsi 8 MmMOM, 4YmO BCSIKOe <CaMOorpou380J/IbHOEe> XUMUYECKOoe
npespauweHue... cmpemumcsi K obpal3ogaHuro mena unu cucmembl mersi, Komopble
8bidensirom Haubosnbwee Konudecmeso mennay. Cuntas, 4To peakumm Camonpomn3BOSbHO
npoTeKalT NuLWb Toraa, Korga cornpoBOXAalTCH BblaenieHeM TennoTtol, beptno mHormne
rogbl NOCBATUN CUCTEMATMYECKOMY OMNpeaeneHnto TennoBbIX 3PPEKTOB XMMUYECKMX
peakumn. 1o ero MHeHuo, pesynbTaTbl TEPMOXMMUYECKMX W3MEPEHUN MO3BOSIAT
BblYUCINATbL HanpaeBneHne peakuun M npensuaeTb NPUHUUNUANbBHY OCYLLECTBUMOCTb

XUMWNYECKOro B3aUMOLENCTBUA.
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Cnegyet OTMETUTb, 4YTO NPUHUMN MakcumanbHon paboTtbl Beptno-TomceHa
KpuTUKoBancs MHOTMMMU COBpPEMEHHUKaMMU, MOCKOSIbKY  Aaneko He BCE
CaMOnNpPOM3BOSIbHbIE PEAKLMN CONPOBOXAAKTCS BblAENEHNEM TENSOThI; KPOME TOro, YXe
OblnMn M3BECTHbI ObpaTuMble peakuun. TeM He MeHee, XOTS NPUHUMMN MakCuManbHOW
paboTbl He ABNsSeTCa 0OWMM 3aKOHOM NpMpPOAbl, B psiae cnyyaeB (ocobeHHO B obnacTu
HU3KMX TemnepaTtyp) ero MOXHO Oblfo ycnewHo uCcnosib3oBaTb AN npenckasaHus

HanpaslieHnsa peakumn.
TepMmoauHamuka

BaxHenwyo ponb B CO34aHUM NpenCTaBfeHUM O XUMUYECKOM CpOLCTBE U
XUMWYECKOM npoLiecce cbirpanu uandeckne wmuccrnegosaHna cepeguHbl XIX Beka B
obnact TepmoauHamukm . Ewe B 1765 r. [xeiimc Yatt (1736-1819) Hauan
MEeTOoOAMNYECKME IKCNEPUMEHTArbHbIE UCCNeAOBaHUS NapoBOM MallMHbl, KOTOpPblE 3aTeM
Obl NPOAOIMKEHBI LLUMPOKMM Kpyrom muccneposatenen. Hukona JleoHap Cagm KapHo
(1796-1832), wuccnegya npakTU4ecky 3agadvy nonydeHma pabotel wn3  Tenna
NPUMEHUTENBHO K MapoOBbIM MalUuMHaM, MPEANoXun paccMmaTtpmBatb 3TOT NPUHUMN B
camom obLiem cMmbicne, chopMynMpoBaB TEM CaMbiM HOBbI METOA PELUEHUSA 3adayuun —
TepMoMHaMUYECKNI, 3aTOXMUBLLMIA OCHOBY TepMmoauHamukn. Onpenenas KoauuneHT
None3Horo AEencTBuUSA TEennoBbiX MawuH, KapHo BBEN cBon 3HameHuTbin uukn, Kri4
KOTOPOro He 3aBUCUT OT CBOWCTB pabouyero Tena (napa, rasa v T.4.) U onpeaensieTcs
nMWb TeMnepaTypammu TennooTgaTymMka u TennonpuemMHuka.

KapHo nepBbiM BCKpbIf CBSA3b TEMMOThI C paboTon, XOTS U MCXOo4un noHavany u3s
KOHUenuuu Tennopoga, npu3HaBaBWEN TennoTy HEU3MEHHOW MO  KONUYeCTBY
cybecrtaHumen. Tak unm uHade, KapHO 3anoxusi OCHOBblI TEPMOAVUHAMMKM Kak pasgena
du3nkn, wusyyawwero Haumbonee obwme CBOWCTBA MaKPOCKOMUYECKMX CUCTEM,
Haxo4sLWMXCA B COCTOSIHUM TEPMOAMHAMMYECKOro paBHOBECUSA, N MPOLIECChbl Nepexona
Mexgy 9TUMM COCTOsHUSMKW. TepmoguMHamuka cTana pasBMBaTbCsl Ha OCHOBE
dyHOaMEHTanbHbIX MPUHUMUMOB MW Havarn, aBnsawlowmnxca oboblieHnem pesynbTtaTtoB
MHOTFOYMCINEHHbIX HABMOAEHUIN N 3KCNEPUMEHTOB.

[Nepsoe Hayano mepmMoOUHaMUKU (3aKOH COXPaHEHUS 3HEpPrun B MPUMEHEHUU K
TepMogMHaMUYECKMM MpoueccaM) rracut: npu  coobLleHnn TepMoaUHaMUYECKOn
CUCTEME ONnpedeneHHoro konmuyectBa TennoTbl B obwem crnydae npoucxoauT

npupaleHne BHyTPEeHHeN 3Heprnm CUCTEMbI U OHa coBepLuaeT paboTy NPOTUB BHELLUHUX

Cam TepmuH "TepmognHamuka” BBeaeH b. TomncoHom.
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cvn. Bobllwe oTmevanock, YTO NepBbIM, KTO NOCTaBWUM TENSOTY B CBA3b C paboTon, Obin
KapHo, HO ero pabota O MexaHW4YeCKOM 3KBMBANeHTe TensnoTbl B CUIy 3ano3ganou
nybnvkauumn He okasarna peluaroLlero Bo3gencrana Ha hopmMmpoBaHe NepBoro Havyana
TepmogmHamukn. OgHako ngest o ToM, YTO TennoTa — He cybcTaHums, a cuna (sHeprus),
O4HOM M3 OpM KOTOPOM U sBNSieTCA TennoTa, npuydemMm aTa cuna, B 3aBUCMMOCTU OT
YyCrOBWI, BbICTYNaeT B BUAE ABWXKEHUS, aNeKTpuyYecTBa, cBeTa, MarHeTnama, TensoThl,
KOTOpble MOryT npesBpallatbCs Apyr B Apyra, cyliecTBoBana B ymax uccrnegosaTenen.
[na npeBpalwleHns 3TOM MAen B SACHOE W TOYHOE MOoHATME Heobxogumo 6bino
onpegenuTb 0oLy mepy aTton cunbl. 1o caenanu B 40-x rogax XIX Beka He3aBMCUMO
apyr ot gpyra P. Manep, [x. xoynb u . FenbmrosnbL,

tOnuyc Pobept ¢doH Marep (1814-1878) B 1842 r. copmynupoBan 3akoH
9KBMBANEHTHOCTN MexaHu4yeckon paboTbl M TennoTbl M paccynTan MexaHW4ecKun
akBuBaneHT Tennotbl. [xenmc [lpeckott [koynb (1818-1889) akcnepumeHTanbHO
noaTBepann npegnoniokeHne o TOM, YTO TennoTta sABnseTcs QOPMOW 3JHeprun, u
3KCNepUMEHTarnbHO AoKa3an 3KBUBANEHTHOCTb MpeBpalleHns MexaHuyeckon paboTbl B
Tennoty. [epmaH Jlhogsur ®PepanHang [enomronby  (1821-1894) B 1847 .
MaTemMatmyeckn o6OCHOBan 3akOH COXPaHEHWUs 3JHepruy, mnokasaB €ero BCeobLun
Xapakrtep.

Pyoonbdp HOnuyc Wmmanyun Knaysmyc (1822-1888) u  Yunbam ToMCOH,
Bnocneacteum nopa KenbBuH (1824-1907) B Havane 50-x rogoB XIX Beka
chopmynupoBanu emopoe Havasio mepMoOuUHaMuKku, yTBepXgawliee HEBO3MOXHOCTb
CaMOonpoMn3BOSIbHOIO Nepexoda TensioTbl OT MeHee HarpeToro Tena k 6onee HarpeTomy
(Knaysnyc) n HeBO3MOXHOCTb MOSTHOro npeobpasoBaHusa TennoTbl B paboTy (TOMCOH).
Knaysuyc Hauyan getanbHO pa3pabaTbiBaTb MEeXaHUYECKYH TEOPUIO TEensioTbl U BBEN B
TEPMOLMHAMUKY BaXKHEWNLLNE NOHATUA — 8HYMPEHHSIS] 3Hepausi N SHMPOIUS.

PacnpocTpaHuB NpuHUMMI BO3pacTaHUs SHTPOMUU 3aMKHYTOW CUCTEMbl Ha BCHO
BceneHHyto, Knaysnyc Bbickasan runotesy o TensioBon cmeptn BeceneHHon. KoHuenuus
«TennoBon cmeptu» Yy Krnaysumyca 3aknioyeHa B (POpMynmnpoBKe BTOPOro Hayano
TepMoaMHaMUKN B BUAe crnefyowero nosioxeHna: "Oumponusi BeceneHHolu cmpemumcsi
K makcumymy”. Moctynat Knaysuyca u KoHUenumsa TennoBon cmepTy Bbl3Banu 6onbLioe
KONMYeCcTBO BO3paXkeHwn; Obinn  npuaymMaHbl  MHOMOYUCIIEHHbIE  SKCNEPUMEHTHI,
Kaszanocb, npoTuBopevawime npuHumny Knaysmyca. O4eHb TOHKUA  MbICIIEHHbIN

3KCNepuMeHT, Hanpumep, BblaBuHyn B 1870 r. Makceenn (T.H. «kaeMmoH Makcsennay).
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PassuBas B3rnagbl Knayauyca, Jliogsur bonsbumaH (1844-1906) n xenmc Knepk
Makcsenn (1831-1879) B 70-e rogbl XIX B. Nokasanu CTaTUCTUYECKNIA XapaKkTep BTOPOro
Havyana TepmoavHaMmuki. @POpMynNUPOBKM BTOPOro Havana TepMOAMHAMWUKUA He
COOTBETCTBOBaNN TPaANULNOHHBIM MEXaHUYEeCKUM NpeacTaBeHnsiM, COrfacHO KOTOPbIM
BCe npouecchbl 0bpatumbl. KnHetnyeckasa Teopusi TENNOThbI caenana 3To HEeCOOTBETCTBUE
npotmeBopevnem. IOTU TpyaHOCTU Obinn npeogoneHbl Makcsennom u bonbumaHoMm,
KOTOpble BBENU NOHATUE 8eposimHOCMU (PU3NYECKNX ABMEHUA U NOCTaBUMN Ha MeCTO
ANHAMUYECKMX 3aKOHOB B ME€XaHuKe CTaTUCTMYECKNE 3aKOHbl B TEPMOAUHAMMUKE.

3HauuTensHo noadxe — B 1906-1911 rr. — pasnuyHble OPMYNNPOBKN mpembe20
Haydana mepMOOUHaMuKu, TO3BOMMBLLErO paccymnTbiBaTb abCoMTHbIE 3HAYEeHUs
3HTPONUKU BellecTBa, npeanoxunu Banetep Nepman HepHet (1864-1941) n passuBni
ero B3rnsabl Makc Kapn OpHcT JTrogsur Mnank (1858-1947).

OkoH4YaTenbHO B3aMMOCBSA3b MeXQy MexXaHU4YecKumMu npoueccaMmyv n TEnnoBbIMU
SBMIEHUsIMU Oblfna yCTaHOBMEHa B KMHETMYECKOW Teopuwn rasos. enbmronby B 1847 1.
BbIABMHYN rMNOTE3y O TOM, YTO BHYTPEHHSS MpuUYMHA B3anmmonpeBpalleHus
MexaHuyeckon paboTbl U TENNOTbl NEXUT B CBEAEHUUN TENNOBbIX ABNEHUA K SBNEHUAM
MexaHudeckoro aswxeHus. B 1856-1857 r. Hemeuknin pusmk Asryct Kapn Kpénur (1822-
1879) wn P.Knaysnyc paspabotanu KMHETUYECKYID Teoputo TenmnoTbl, Mosy4mB
ypaBHEHUe, CBA3bIBaOLLEE CPEOHIO KUHETUYECKYIO SHEPIMIO MOSIEKYN C TeMMnepaTypown.
Crtatuctnyecknn mMetoa B TEOpUO rasoBoro coctosdHma Beenn B 1860-1865 rr.
J1. Bonbuman 1 [x. Makcsenn.

Bonbwoe 3HayeHne AOna CO30aHUSA KMHETMYECKOW Teopuu TennoTbl MMenu
nccnegoBaHMs 3aKOHOB ra3oBoro coctosaHus. Ha ocHoBse 3akoHoB bownns u ["'en-Jlioccaka
dpaHuy3ckun usmnk benya Monb Omunb KnanenpoHn (1799-1864) nonyunn B 1834 .
ypaBHEHNE COCTOSHUS uaeanbHoro rasa (ypaBHeHue Knanenpona), o606uiéHHoe B
1874 r. MeHpgeneesbiM. B 1871 r. B cBOen gucceptaunoHHon pabote VoranH Aunaepvk
BaHn-gep-Baanbc (1837-1923) BbiBEn ypaBHEHME COCTOSIHUS peasibHbIX a30B,

yUnTbiBaKOLLEE B3AaVMHOE NPUTSXKEHNE MOSIEKYIT ra3a N nx cCobCTBEHHLIN OOBLEM.
XnumMmunyeckoe paBHoBecue

B pesynbtate coeavHeEHUs KNacCMYeckon TepMoUHAMUKU W TEPMOXUMUM
poXaaeTcs HOBbIN pa3gen M3nyYeckon XMMUN — xumudeckass mepmoduHamuka. OgHOn
N3 BaXHeuWuXx 3agad XMMUYECKOW TepMOOMHaMUKW CTano WU3yYyeHue XMMUYECKOro
paBHoBecusi. B cepeguHe XIX Beka nMosIBUNUCL 3KCMEpPUMEHTanbHble [aHHble,
BO3pOAMBLUNE MHTEpeC K naeam bepTonne, B 4aCTHOCTW, K BBEAEHHOMY UM MOHATUIO
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XumuyecKkol mMacchl, KOTopoe, No MHeHuto bepTonne, onpegenseT npoTekaHMe peakumm
n coctaB eé npoayktos. B 1850 r. AnekcaHgp YunbsmMm YUnbsiMCOH, Uccnenys CrioXHble
ahmpbl, Nokasan, YTo peakunm atepudukauumn ABNAKTCA obpaTUMbIMU N NPUBOAAT K
HACTYNnNeHut OUHaMU4YeCcKo20 pasHOBEeCUsl, B KOTOPOM MPUCYTCTBYIOT U UCXOLHbIE
BELLECTBa, U NPOAYKTbl peakuun. Hemeukune xmumnkn NeHpux Pose (1795-1864) n Pobept
Bunbrenom byHseH B 1851-1853 rr. nokasanu, 4to n peakuyum obmeHa 4acto ABNAKTCS
obpaTMMbIMK, NPUYEM HaMpaBneHWEe peakunMnm MOXHO W3MEeHUTb NyTéM nogodopa
COOTBETCTBYHOLLMX yCrioBui eé npoTekaHus. B 1857 r. AHpn OT1beH CeHT-Knep [deBunb
(1818-1881) onybnukosan gaHHble O TEPMUYECKON ANCCOLMaLMM BELECTB, B YaCTHOCTH,
0 guccouunaunn Boabl Ha Bogopoa u kncnopog; B 1859 r. Hukonan Hukonaesny beketos
(1827-1911) Havan ceputo paboT NO M3YYEHUIO 3aBMCUMOCTM OT BHELUHMX YCIOBUM
ABNEHNA BbITECHEHUSI OLHMM 3fEMEHTOM [LPYroro U3 ero coeguHeHwin. VIMeHHO aTu
nccnegoBaHUst U MOMOXKUNN Hayano XumMu4Yyeckol OuHamMuKke: Hapsidy C COCTaBOM W
CTPOEHNEM COEeOMHEHUN (XMMUYECKOM CTaTUKOW, MO BblpaXeHuto beketoBa) XMMUKM
Ha4vanu nccrnegoBaTb 3aKOHOMEPHOCTU MPOTEKAHNA XMMUYECKUX NPOLECCOB.

B 1862-1867 rr. MapceneH beptno n AHpu [ebpe (1827-1888) caenanun nepBbie
06006LeHna 0 3aBUCUMOCTM Npeaena nNpoTekaHus obpaTUMbIX peakuui OT KONMYecTB
NCXOOHbIX BELLECTB U [aBreHnsa rasoobpasHbix NPoaykToB peakuuu. HakoHeu, B 1862-
1867 rr. HopBexckue yyéHble Kato Makcumunuan [Nynbabepr (1836-1902) u lMetep
Baare (1833-1900) onybnukoBanu ceputo paboT, B KOTOPOW u3naranca 3akoH
Oeticmsyrowjux macc. NpeacrasBnaa paBHoBecue 0OpaTMMON peakuun Kak paBeHCTBO
ABYX CWN CPOACTBA, AEWCTBYHOLIMX B NPOTUBOMONOXHLIX HanpaBneHusx, yneabepr n
Baare nokasanu, 4To HanpaBneHne peakumu onpeaensaeTca He MaccaMmu BeLecTB (Kak Yy
BepTtonne), a npou3BedeHneM [OEWCTBYHOLWMX MacC (KOHUEHTpauuni) pearnpyrowmx
BellecTB. 3aKOH [eWCTBYHOLMX Macc, rnacuMBLUMKA, 4YTO OTHOLLUEHWE npou3seneHumn
OENCTBYIOLMX MaCC WCXOAHbIX BELWEeCTB W MPOAYKTOB peakuuMuM eCcTb BenuyMHa
NocTosiHHas (KOHCmaHma paeHoeecus), NpeacTaBnan cobon obwmin NyTb BbIYUCTIEHUS
YyCNOBM paBHOBECUA Onsl NobbIX KONMYeCTB pearnpytowmx Bewects. OgHako paboTa
N'ynoabepra n Baare «WccnepoBaHne cun xumudeckoro cpogctBa» (1867 r.) 6Geina
nepeeBegeHa Ha HeMeukun A3blk nNuwb B 1879 r. M TOnbKO nocne 3aToro npuobpena
N3BECTHOCTb B HayyHoM coobuiecTtBe. locne 1880 r. 3akKOH OeWCTBYHOLMX Macc cTan
paccMmaTpmBaTbCs Kak OAMH U3 OCHOBOMOSIararoLmnx 3aKOHOB XUMUUN.

B 1874-1878 rr. amepukaHckmun ¢umsmk [xosanma Yunnapg mb6c (1839-1903)

onybnukoBan ceputo  paboT, MNOCBAWEHHbIX TEOPETUYECKOMY  PaCCMOTPEHUIO
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TEPMOANHAMUKN XMMWUYECKOro paBHoBecusi; [MB6C BBEN B TepMOOMHAMUKY MOHATUS
c80600HOU  3Hepauu, mepMOOUHaAMUYeCcKo20 U  XUMUYEecKo20  omeHyuaros.
WccnepoBaHua  [mbbca  coctaBunn  dpyHOAAMEHT  COBPEMEHHOW  XMMWUYECKOM
TepmogmHamukun. K coxaneHnuto, pabotbl 'mbbca Takke ctanm m3BecTHbl C BONbLUMM
onosgaHueMm, nockomnbKy 6binu onybnukoBaHbl B « Tpyaax KoHHekTukyTckonm Akagemuu
Hayk» — W30aHUW, COBEPLUEHHO HEe 3HaKOMOM €BPOMENCKOMY Hay4yHOMY MWUpYy.
Bcneactene atoro MHorve BbiBoAbl [MB6ca Gbinn no3gHee nory4vyeHbl HE3aBUCUMO OT
Hero Apyrumu uccriegoBaTenisamm.

OrpomMHbIN BKNag B M3yYeHME COCTOSHUSA XMMUYECKOro paBHOBECUS BHEC FAkoO
"eHpuk BaHT-Nodbd, onybnukosaswun B 1884 r. pyHAameHTanbHyto paboTy «3ITiogbl
XUMUYECKOW OMHAMUKNY», B KOTOPOW, CBA3aB NpeacTaBfieHNs 0 XMMUYECKOM paBHOBECUM
C [OByMsS Hayanamm TepMOAMHaMWKK, paccMOTpen BAUAHWE TemnepaTypbl Ha
XnumMuyeckoe pasHoBecue. BaHT-Iodd BbiBEN hOpMYIy U30X0pbl XUMUYECKOU peakyuu:

dink _ Q
dT RT?’

rae K — KoHcTaHTa paBHoBecusi, Q — TennoTa peakuuu.

BaHT-N'ohp cdopmynupoBan Takke rApuHYUN rnooB8UXXHO20 pasHO8ecUsi U Ha
MHOMMX MpUMepax nokasan, YTO 3TOT NPUHUMN BbINOMHAETCA ANnd NbbIX TUMOB
paBHOBECHbIX cucteM: «Kax0oe pasHogecue... [1pu [OHUXeHUU memrepamypbl
cMewaemcss 8 CMOPOHY mou cucmembl, rpu obpa3osaHuu Komopou ebioesisemcs
mernnoma». B 1885 r. Bant-lobd TepmoanHammyeckn BbiBes 3aKOH AENCTBYOLLNX Macc
lN'ynbabepra-Baare; BbIBO4 YpaBHEHUSA N30TEPMbl XMMUYECKOW peakummn, CBA3bIBaKOLLEro
KOHCTaHTY paBHOBECUA C TepMOLMHAMUYECKMMU NoTeHuunanamm ocywectesun B 1886 r.
ppaHuy3ckumn ousuk MNbep Oiorem (1861-1916).

MpuHUMN nogsmxHoro pasHoBecusi B 1884 r. o6obwun AHpu Jlyun Jle WaTtenbe
(1850-1936), pacnpocTpaHMB ero He TONbKO Ha TepMUYecKne, HO N Ha nbble apyrne
nameHenna. B 1887 r. HesaBucumo ot Jle LWatenbe 3TOT O00WMIA  NpUHUMN
chopmynupoBarn Hemeukun yyéHbin Kapn depguHaHg bpayH (1850-1918). MpuHumn
lNle WaTenbe — bpayHa cTan ogHUM U3 BaXHEWWWUX TeopeTndeckux obobieHnn
XUMUYECKOM TEPMOVHAMMKN, KOTOpPOE CrnpaBeanuBo ANns MobbliX CUCTEM, HAXOOALWMNXCA
B COCTOSIHUN UCTUHHOIO paBHOBECUS.

CosgaHne yyeHWss O XUMUYECKOM paBHOBECUM CTano OOHUM U3 [MaBHbIX
AOCTUXEHUN hunsnyeckon xummmn XIX Beka, MMEBLUMM 3HAYEHNE HE TOSbKO ANA XUMUW,

HO W ONs BCEro ecrtecTBO3HaHMA. MIMEHHO uccrnegoBaHWe XUMWYECKOro paBHOBECUA
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NONOXUINO Ha4yano U3y4YeHuto 3aBMCUMOCTU XOoda WU pedylibTaTa XMMUYECKOro npouecca
OT TaKuX (baKTOpOB, KaK TemMnepartypa, gaBleHue, KOHUEeHTpauun peareHToB, npumupoaa

pacTBOpPUTENS U NPOYNX BHELLHUX YCITOBUN.
XnMmnuyeckas KMHeTUKa

MapannenbHO C W3yYeHUEM COCTOSIHUA XMMUYECKOro paBHOBECUS Havanocb
aKTUBHOE MW3y4YeHUe TaKoW BaXXHOW XapaKTepUCTUKM XUMUYECKOro npouecca, Kak
CKOPOCTb peakunn 1 3aBUCUMOCTb €€ OT BHellHuX ycrosun. B 1850 r. Hemeuknin Xumunk
IMogsur ®epamHang Bunerenbmn (1812-1864) onybnukoBan ctaTbio «3aKOH OENCTBUSA
KMCNOT Ha TPOCTHUKOBLIA caxap», B KOTOPOW BrepBble BBEST MOHATUE CKOPOCTU
XUMUYECKOM peakuMn Kak M3MEHEHUsI KOnuMyecTBa BellecTBa B e€OUHULY BpPEMEHMW.
Bunbrenbmn nokasan, 4To CKOPOCTb MHBEPCUU (B JAHHOM Clnyyae rmaponunsa) caxaposbl
nNpsAMO NponopuMoHanbHa MNPOM3BEAEHUIO KOMUYECTB caxapa WM KUCMOTbl. XOTH
npegnoxeHHas Bunbrenbmun dgopmyna npeacrtasnana cobon npoctenwen sug obuiero
KMHETMYECKOrO 3aKoHa, A0 CO34aHUs YYeHUA O XMMWUYECKOM paBHOBECUWU Tpy.a
Bunerensmn octaBancs coBepLUEHHO He3aMeYeHHbIM.

B 1862 r. MapceneH bepTtro u Jlyn lNean ge Cen XKunnb (1832-1863) yctaHoBuUnm
3aBMCUMOCTb MeXAy COCTOSIHUEM pPaBHOBECUS WU CKOPOCTbIO XMMWYECKOW peakuuu,
npeactaBMB paBHOBECME KaK COCTOSIHME paBEHCTBA CKOPOCTEN MPAMOM M obOpaTHOM
peakumin. OHM noOKasanu, YTO CKOPOCTb peakumum  aTepudukaumm  npamo
nponopuMoHanbHa NPou3BeAeHN0 KONMYECTB UCXOAHbIX BewecTB. 3a paboTton beptno
n CeH Xwunna nocnegoBanyM MHOMOYUCIIEHHbIE CUCTEMaTUYeCKMe WUCCnegoBaHUs
B3aMMOCBA3M PEeaKkUUOHHOW CMOCOOHOCTU COEAMHEHUS U ero XMMWYECKOro CTPOEeHUS,
KoTopble BbinofHMNn B 1877-1884 rr.  pycckmn  xumuk  Hwukonam AnekcaHgpoBuy
MeHwwyTkuH (1849-1907).

CyuwiecTBeHHbIM HegoCTaTKOM nepBbiX paboT Mo XMMUYECKOW KUHETUKE Obin
Heyaa4yHbI BbIOOP rMaBHON KUHETUYECKOW XapakTEPUCTUKN, B KaYeCTBE KOTOPOM 0BbIYHO
npuHMManacb «HadanbHas ckopocTb». B 1884 r. BaHT-['0opd npennoxmn ncnosnb3osatb
B Ka4eCTBe Mepbl peaKkLMOHHOM CNOCOBHOCTM BeLeCTBa KOHCMaHmy CKOpocmu peaxkyuu
— KONMMYeCTBO BeLleCTBa, MpeBpallalolleecs 3a OOHY MWHYTY MpPU KOHLEHTpauuw,
paBHOW eaumHuue. B yxe ynomuHaBlienca pabote «3THoabl XMMUYECKON ANHAMUKUA»
BaHnT-Nodph npmeén obuiyto dopmyny CKOPOCTU «HOPMAarnbHOM» XMMWUYECKON peakuuu,
CTaBLUYHD OCHOBHbIM MOCTYNlIaTOM XMMWUYECKOM KUHETUKA — CKOPOCTb peakuuun npsmo

nponopunoHaribHa npon3segeHuto KOHLl,eHTpaLI,Mﬁ peareHToB:
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rae V — ckopocTb peakunn, C — KOHLUEHTpauus, N — YUCINO peareHToB, t — Bpems.

BaHT-lodhdp knaccucpmumpoBan peakumm Ha MOHO-, B1- 1 TPUMONEKynsipHble B
3aBMCUMOCTM OT 4ucCria MOrMeKys, npu B3aUMOOENCTBMM  KOTOPbIX MPOUCXOaUT
npespallieHne. Bunbrenem ®puagpmx OctBanbg (1853-1932) B 1886 r. npegnoxun
KnaccuuumpoBaTb XMMUYECKME peakumMM Mo BenuuMHe nopsgka KUHETUYECKOro
ypaBHeHNA peakuuu (nopsgka peakumm).

BaHT-N'ohchom ObINO npeanoxeHo Takke MNPOCTOe 3IMAMPUYECKOe MpaBuno,
yuuTbiBaOLLee BNUAHWE TemrnepaTypbl Ha KOHCTaAHTY CKOPOCTUM peakuun — rpasusio
BaHm-logpgpa. Ons 6onee TOYHOro onucaHmsa 3aBUCMMOCTU KOHCTaHTbl CKOPOCTU OT
TemnepaTypbl CBaHTe ABryct AppeHuyc (1859-1927) Bbickasan npeanonoxeHue, 4YTo
B3aMMOAENCTBME MPOUCXOAUT TOMBbKO MNPU CTOSIKHOBEHUW T. H. «aKTMBHbIX» MOJSEKyIT,
KONMMYEeCTBO KOTOPbIX pPe3Ko BO3pacTaeT C MNOBbIWEHWEeM TemnepaTypbl. AppeHuyc
npeanoxun ypaBHeHWe (M3BECTHOE HbIHE Kak ypasHeHue AppeHuyca), onucbiBaroLlee
AaHHY0 3aBUCUMOCTb:

Ink=InA—E nnu Ink=InA—£,
T RT

roe E — aHeprusa aktuBaumn, T — Temnepatypa, A U B — HekoTopble MOCTOSHHbIE.

PaboTtbl BaHT-Topda, OctBanbga n AppeHuyca, B KOTOPbIX YCTaHOBIEHbI
OCHOBHbI€ 3aKOHOMEPHOCTWN Pa3BUTUS XMMUYECKOro npoLecca BO BPEMEHU, 3anOXuin
dyHOAMEHT (PEHOMEHONOrMYECKON KMHETUKN U CTanm OCHOBOW LS BCEX MOCenyoWwmx
nccrnegoBaHMn CKOPOCTU U MeXaHM3Ma XMMUYECKMX peakuui M UX 3aBUCUMOCTM OT

pasnnyHbIX PakTopoB.
KaTtanus

Yxe B Hayane XIX Beka vmenucb HabnwogeHws, ykasbiBawlne Ha TO, 4TO
HEeKoTopble  XUMWYecKMe npoueccbl He  MOryT OblTb  OBBACHEHblI  LUMPOKO
pPacnpoCTpaHEHHbIM MOHATUEM XMmmuyeckoro cpoactea. B 90-x rogax XVIII Beka
dpaHuy3ckme xummkn Hukona Kneman (1779-1842) n Wapnbe BepHap Oesopm (1777-
1862), nsyyasLume KaMmepHbI NpoLecc Nosly4eHUss CEPHOM KUCIOTbI OKUCNEHVEM CepbI B
NPUCYTCTBUM CENUTPbI, MOKasanu, YTO OKCuAbl as3oTa UrpatT ponb «nepegaTymnka»
Kncnopoga cepHucTton kucnote. KonnyectBo «a3OoTUCTOro rasa» B XOo4e npouecca He
nameHsietca. MccnepgosaHue, BbiNoriHeEHHoe KrnemaHom u [le3opmoMm, npeacTtasnsasnio
cobor nepBoe onucaHne Kamanumu4yeckKoeao rpoyecca.
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Bckope nosABMNOCb  MHOXECTBO  COOOLEHMW O  peakuusix, Bbl3BaHHbIX
NPUCYTCTBMEM Pa3fnNYHbIX OOMOMHUTENbHbLIX areHToB. B 1811 1. poccunckuin Xumuk
KoHcTaHTuH CurnamyHgoBmd Kupxrod (1764-1833) oTKpbin peakumio npeBpalleHus
Kpaxmana B [fOKO3y B MPUCYTCTBMM KUCMOTbI, KOMMYECTBO KOTOPOM B XOLE peakumu
cywiecTBeHHO He ymeHbluaeTcs. Jlyn XKak TeHap onucan B 1818 r. pacnag ammuaka m
nepekMcn BOOOPOOA Ha HEKOTOpbIX MeTanfax M oKcugax, KoTopble Mpu 3TOM He
npeTepnesatoT HUKAKNX nameHeHuin. . Jasm n W. B. [1€6epenHep yctaHoBunm B 1816-
1821 rr., 4TO NopowkoobpasHasa nnatuHa (NNaTUHOBasi YEPHb) MHOrOKPATHO YyCKopsieT
npucoeguHeHne BOAOPOAA K KUCNOPOAY M OPraHU4ecKMM COefMHEeHUsIM, a Takke
OKWUCIIEHME OpraHU4YecKknx COoeamHeHW Kucnopogom. B pesynbTate MHOMOYMCNEHHbIX
nuccnegoBaHUn  B3aMMOAEWCTBUS ra3oB B NpucyTcTBuM MetannoB B 1831 r. Obin
3anaTteHToBaH KOHMAaKMHbIU Crnocob NPOMBILLAEHHOrO MOMYyYEeHUsI CEPHON KUCMOTbl B
NPUCYTCTBMM NIATUHBbI.

B 1834 r. 3. Mnuepnux coenan nepsble 0606WeHNa B ob6nacTn KaTanuTtuyecknx
peakuuin; OH nokKasarl, YTO cepHasi KUCNoTa B peakuusx atepudumkaumm urpaet posnb He
BOOOOTHMMAIOLLEro CpeacTBa, Kak ObIf10 NMPUHATO cuMTaTb, @ KOHTaKTa (Katanusartopa).
Muuepnmx nokasan CXOXecCTb Mexay cobon MHoxecTBa pasHOObpasHbIX MPOLEeCCoB,
KOTOpble BbI3bIBAIOTCA MPUCYTCTBUMEM pPasfnMyHbIX MO CBOEW NPUPOOE BELLECTB, He
npeTepnesalrLmnX B NpoLecce peakunun HUKaKUX U3MEHEHUN, 06 beaUHUB UX TEPMUHOM
«KOHTaKTHble siBneHus». B 1835-1836 rr. V. A. bepuenunyc onybnukosan cepuio pabor,
Takke 0600WaWNX OaHHble SABMEHWs, NPennoXuMB BMECTO TEpPMWHA «KOHMaKm»
TepMUH «kamanu3zamopy. bepuennyc nonbiTanca gatb 06bACHEHNE 3aKOHOMEPHOCTAM
KaTanuTUyYeckMx MpoLeccoB, Hanpumep, crneyuguyHOCMU KaTanm3aTopoB, BblABMHYB
npeanonoXeHne O CyLLeCTBOBAHNN HEKOTOPbLIX KaTannTU4ecknx cun: «Kamanumudyeckasi
cuna... 3akmovyaemcss 8 mom, 4mo 6rnazodapsi OOHOMYy €€ Mpucymcmeuro, a He
briacodaps e€ cpodcmey, Mmoaym rpobyxOambcs Opemraowue npu amol memrepamype
cpodcmea, a ecnedcmeue 8rUSIHUS [1OC/IEOHUX 37IEMEHMbI  CIIOXHO20 merna
rnepeapynnupoabiearomcsi 8 Opyaux COOMHOWEHUSIX».

C bBepuenuycom Bctynun B nonemuky HO. JIubux, cuvTalowmin npennoxeHHoe
MOHATME KaTanUTUYECKON CUSbl HE TONBbKO HEBEPHBLIM, HO BPEAHbIM ANSA pa3BUTUS HaYKW.
B 1839 r. JInbux BbIiCcKaszan CBOK TOYKY 3pEeHUS Ha Npupody KaTanmsa, Npeanoxus
auriome3y MOJEKyrnsapHbIX ydapos, COrnacHO KOTOPOW KaTanmsaTop, Haxogscb B
COCTOSIHUM «YCUMEHHOIro ABWXXEHWS COCTaBHbIX YacTeny», nepenaér cBou konebaHus

YyacTuuam peareHTtoB, NnoBblillaA UX aKTUBHOCTD. Tem He mMeHee, B3rnsabl Bepu,enmyca 7
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JInbuxa 6nuskm tem, 4yto oba cuMTanm B3aUMOLEWCTBME KaTanusaTtopa U peareHToB
HecmexuoMempu4yecKuMm.

B pycckon LiKone opraHM4Yeckorn XmMmuu npuobpernio LMpokoe pacrnpocTpaHeHue
cmexuoMmempu4yeckoe OObACHEHME  KaTanUTMYECKMX MpPOLECCOB, NPEeanoXeHHoe
. . Teccom, n 3aknovaroweecs B NPeanonoXeHun, 4YTo kaTanusaTop obpasyeT c
OOHVM W3 peareHTOB MPOMEXYTOYHOE CcoefuHEHME MOCTOAHHOrO COoCTaBa, KOTOpoe
3aTeMm B3auMOEeNCTBYET C APYrMM peareHToM, BbicBOboXaaa katanmaatop. CTOPOHHUKN
3TUX B3rNsggoB (K 4MCNy KOTOPbIX OTHOcunucb, Hanpumep, A. M. bytnepoB u
B. B. MapkoBHMKOB), cuuTanu, 4YTO KaTanUTU4ecKne peakuum He OTNn4arTCs
NPUHUMNMAaNbHO OT HekaTanuTnyecknx. Cnegyet OTMETUTb, YTO TEOPUN NPOMEXYTOYHbIX
COEQVHEHMI OKasanucCb YpesBbl4anHO NNOAOTBOPHBIMU B KNAcCUYECKOM OpraHM4YeckoMm
CUHTE3€e, OOHAKO OHW ObiMM  COBEPLUEHHO HEMPUMEHUMMbI K TETEpPOreHHbIM
KaTtanuTuyeckum npoueccam.

ApexkBaTHOe O0OBbSCHEHMNE KaTanUTUYECKUM SBIIEHUSIM yOanocb NpeanoXuTb NnLlb
Bnarogaps ycnexam XMMuU4eCKOM KMHETUKN N XUMUYECKON TepmoamHamukun. B 90-x rogax
XIX Beka Bunbrenom OctBanbg onybrivkoBan cepuo CTaBLUMX Klaccuyeckummn paboT no
Katanuady, B KOTOPbIX Ofpeaenvn KatanmsaTtop Kak «8ew,ecmeo, Komopoe U3MeHsiem
CKOpocmb peakuuu, He roserissiCb 8 KOHEeYHOM rpodykme peakyuu». OcTBanbg
Aokasars, YTo KaTanmsaTopbl HE U3MEHSAIOT COCTOSIHUS XMMMUYECKOro paBHOBECUS, a NLLIb
YCKOPSIKOT €ro LOCTUXKEHME, 3arnoXmB B CBOMX CTaTbsiX OCHOBbl TEPMOAUHAMUKUA W
KMHETMKN KaTanuTudecknx npoueccoB. M3bpaB B KayecTBe Mepbl KaTanmMTUYecKoro
AENCTBUST  U3MEHEHWE KOHCTaHTbl CKOPOCTM  peakuuMm, OH MOSIOXKUIT  Havarno

KOonn4yeCcTBeEHHbIM nccneaoBaHNAaAM B ,El,aHHOVI obnactn.
Y4yeHue o pacTBopax

BaxHenwwen coctaBHOW YacTblo husndeckon xumum B XIX Beke crtano ydeHue o
pactBopax. Ha4ano cucremaTnyeckum uccnefoBaHUAM PacTBOPOB MOSMOXMUIAW OMbIThI,
kotopble nposogunn B 30-e rr. XVIII B. PeHe AHTyaH Peomiop (1683-1757) ¢ BOoaHO-
cnuptoBbiMM  pacTBopamu un  [epmaH bypraBe (1668-1738) ¢ pactBopamu
HeopraHuyeckux conen. Hemeukmn xumuk dpugpux MNocpman (1660-1742) n HeCKoNbKO
nosagHee bypraBe B cBoéM nonynspHoMm Yy4yebHuke «OcHoBaHua xumum» (1732r.)
BbICKa3blBanun npeanonioXeHne o TOM, YTO MpU PacTBOPEHUN MPOUCXOOUT COeOUHEHUe
pacTBOpuUTENsa C pacTBOpPSEMbIM BeLLecTBOM. Toudka 3peHust [odpmaHa v bypraBe Ha
Kakoe-TO BpPEeMsi BbITECHWNIA B XUMWUW T.H. KOPIYCKY/SIPHYHO MeOpU pPacTBOPEHUS,
paccMmaTpuBaBLLYIO pacTBOPEHME KaK NPOCTOe CMeLLEeHNe pa3HOPOAHbIX KOPMYCKYI.
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B Hauvane XIX Beka cpegu XMMMKOB LLUMPOKO pacrnpoCTpPaHUUChL ABa pasfUyHbIX
B3rnsga Ha npupody pacteopoB: Knog Jlyym Beptonne paccmaTtpusan pacTBOpbl Kak
HeonpeaenéHHble (HecTexuomeTpuyeckne) coeanHenus, a Wénc HAkob Bepuenuyc
cynTan ux MexaHuyeckumu cmecsamu, npu obpasoBaHUM KOTOPbIX HE OENCTBYHOT CUIbl
XUMMUYECKOro CpoACTBa, MOCKOSIbKY PpacTBOPbl He MOAYMHSAKOTCA 3aKOHY MOCTOSAHCTBA
cocTtaBa. PassuBlMecss U3 3TUX NpeacrtaBneHun gpusuyeckass U xumudeckass Teopum
pacTBOpPOB Ha NpoTsXeHun Bcero XIX Beka cyllecTBoBanu napannesnibHoO, U Kaxaaa us
HUX MOrna NpeanoXunTb BECKUe aKCnepuMeHTarnbHble CBUAETENbCTBA B CBOKO NOSIb3y.

AKTMBHbIM M nocregoBaTesibHbIM CTOPOHHUKOM XMMMUYECKOW Teopuu pacTBOPOB
asnanca [. . MeHgenees, AokasbiBalOWMA CBOK MO3WMLMIO TakKMMKU apryMeHTamu, Kak
TennoBble N 00bEMHbIE 3(PPEKTbI NPU PacTBOPEHUN, CyLLECTBOBaHUE onpeneréHHbIX
COeIMHEHU pacTBOPUTENS WM PaCTBOPEHHOIO BeLLECTBAa B pacTBope W B TBEPAOM
COCTOSIHUM.

dusnyeckass Teopusi pacTBOpPOB, B CBOK oOuvepedb, OOCTUrNA CyLLECTBEHHbIX
YyCNexoB B KONMMYECTBEHHOM OMMCaHMM HEKOTOPbLIX CBOMCTB pacTtBopoB. B 1882-1887 rr.
®paHcya Mapu Paynb (1830-1901) OoTKpbIN 3aKOH yripy2ocmu rnapa pacmeopos8 N 3aKOH
Kpuockornuu (U3BeCTHble cenvac COOTBETCTBEHHO Kak 1- m 2- 3akoHbl Payns).
Kpuockonuyeckun metoq onpeaeneHns MonekynapHoOn Macchl BELLECTB, KOTOPbIA BBEN
B npaktuky B 1888 r. 3pHcT bekmaH (1853-1923), okasancs HaCTOMbKO MNPOCTbIM U
ObICTPbIM, YTO BbITECHUIT METOA, OCHOBAHHbIN Ha onpeaeneHnn NNoTHOCTN Napa.

B 1886-1887 rr. Akob eHpuk BanT-Modhbdp Hanmcan Gnectsawme obobuwiarowme
cTaTbM, B KOTOPbIX MOKa3ar, YTO ra3oBble 3aKOHbI LeSIMKOM crnpaBenivBbl U Af1s1 CUNBHO
pas3baBneHHbIX PpacTBOPOB; POfib ra3oBOro AaBfeHUs UrpaeT ocmMomuyeckoe OasrieHue
pactBopa. BaHT-Todpdd yBA3LIBAN CBOM BblKNagkM C  3KCNEPUMEHTanbHbIMU
pesynbtatamu Payns o NOHWXeHUN OaBrneHnsa napa, noBblLLEHUN TemMnepaTypbl KUMEHUs
N MNOHWXEHUN TemnepaTypbl 3amep3aHus pasbasBneHHbix pacTtBopoB. OcmoTunyeckas
Teopuss BaHT-Topdpa npenocrtaBuna B pacrnopsKeHne XUMUKOB Cpasy HEeCKOSIbKO
cnocoboB onpefeneHus MONeKynApHOM MaccChl BELECTB, YTO 3aCTaBuIIoO Mofb30BaTbCS
€€ TrpaKkTUYeCKMMU CneacTBUAMM [axe Tex XMMUKOB, KOTopble oTpuuaTtensHO
OTHOCUIUCb K PU3MNYECKOM TEOPUN PaCcTBOPOB.

YXe B MOMEHT MOSIBIIEHUST OCMOTMYECcKasi Teopusi UCMbITbiBana 3aTpyaHeHus,
KacatroLumecsi pacTBOPOB COMEN, KUCMOT U OCHOBaHUIW, NPOBOASLLNX SNEKTPUYECKUIA TOK —

anekTponutoB. BaHT-NT'odpd Obin BbIHY>XOAEH BBECTM B CBOM (POPMYIibl MOMPaBOYHbLIN
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u3omoHuyeckul KoagppuyueHm. OpHaKo 3TU 3aTpygHEHUS Teopuu NpeBpaTUNUCb B
camyto BrecTaLyo eé YacTb — meopuro ariekmponumu4yeckol ouccoyuayuu.

Cnegyet ynoMsiHyTb O TOM, YTO NepBOe NpeanosioKeHne O CnocoBHOCTU cornen
pacwennaTbCqd B BOOE Ha CBOM MOMSAPHO-3MIEeKTpUYeckme npoctenwmne dvactm 6es
OEenNCTBUS ANEKTpUYecKoro Toka BbickasbiBan B 1805-1818 rr. Kpuctmnan WoranH Teogop
doH poTryc (1785-1822); ogHako ero unaen B nepuog rocnofcrsa 3reKTpOXUMNYECKOn
Teopun bepuenuyca okasanucb 3abbiTbiMu. P. Knaysmyc B 1857 r. Takke BbliaBuran
rmnoTesy O TOM, YTO COSM B pacTBOpPe B HEKOTOPOW CTEMNeHW pacnafalTca Ha ABa MOHa
Aaxe B Tex crydadax, Korga TOK yepes3 pacTBOp He npoTekaeT.

Cospgatenem Teopun 3MEKTPONIUTUYECKOW Auccoumaumm ctan LBEACKUA XUMUK
CsaHTe AppeHunyc, KoTopbln B 1887 r. nokasan, YTo U30TOHMYECKUIA KO ULMEHT BaHT-
lodbdpa, crtpemsawmmncs npu pasbaBneHun pactBopa K LIENOYUCIIEHHOMY 3HAYEHUIO,
nMeeT (PU3MYECKMA CMbICIT 4YMCla WMOHOB, Ha KOTOpble pachnagaeTcs B pacTeBope
MoOreKkyna anekTponuta. Takum obpasom, BCe aHOManum OCMOTUYECKOW Teopun cTanu
bnecTawmMMm [oKa3aTenbCTBOM TEOpUM 3NEKTPONUTUYEeCKON auccoumaumn. AppeHuyc
BbiBEN  pOpMysny, CBA3bIBAKOLWYK CTEMeHb Aguccoumauum U U30TOHUYECKUN
KOa(hpULmeHT.

BaxHbiM  BbIBOOOM  TEOpUM  SNEKTPONUTMYECKOM  auccoumaumm  ctano
npeacTaBneHne peakuum HewTpanu3auuu B BUMAE B3aMMOOENCTBMA MOHA Bogopoda C
rmapokcug-moHoMm. 3OTO  3akntouveHve AppeHuyca yaadHO OOBSACHWNO  OTKPbIThIN
.[eccom 3aKOH TepMOHEUTpanbHOCTU —  OAWHAKOBble  BENUYUHbI  TensoT
HEenTpanmM3auumn CUIbHbIX KACIOT CUMbHLIMU OCHOBaHUSIMU. B TedyeHne HecKOnbKux net
MHOrouyncneHHole uccrnegosaHnsa C. Appenunyca, B. OctBanbga, B. HepHcTa n MHOrmnx
APYrnX y4E€HbIX He TOSbKO NOATBEPANNN CpaBeaIMBOCTb OCHOBHbIX MOMOXEHUI TeOpUn
ANEeKTPoONUTUYEeCKoOn  guccoumaumm, HO WU CYWECTBEHHO  YBENUYUIIM  YMCNO
3KCnepuMeHTasrnbHbIX  (PaKkToB, OOBACHEHWE KOTOPbIM MOXHO ObINoO  HaWTM C
npumeHeHnem Teopumn Appenuyca. CosgaHHas BanT-Toddpom n AppeHuycom Teopus
pacTBOpOB HUKOMM Obpasom He gaBnsanacb Bceobbemniowen. K koHuy XIX Beka ctano
04YeBUOHO, YTO pM3MYeckass N XMMUYeckas TeopuM pacTBOPOB HE B3aMMOUCKITOHAIOLWLN,
Kak cuMTanocb paHee, HO OOMNOSHAT APYr Apyra; Kaxagas npeacrasnsetr cobon nuwb

KpanHUN 1 OAHOCTOPOHHUI NOAXOA K pacCMOTPEHMUI0 Npobriemsbl.
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UTOIM PA3BUTUA XUMUN B XIX BEKE

B uenom xmmuyeckas Teopusa nepumoga Kraccuyeckom xmmumm K KoHuy XIX Beka
nosiyymna oTHocuTernbHoe 3aBeplleHne. B Hayane Beka TeopeTMyecKytd OCHOBY XMMUU
COCTaBNsANM 3aKOH COXpPaHEeHUsi MacCbl M 3akOH MOCTOSAHCTBA cocTaBa. Bo BTopom
NonoBMHE BEKA XMMUYeckasa Teopusi oboratunacb NEPUOANYECKMM 3aKOHOM XMMUYECKNX
3MIEMEHTOB, YYEHMEM O XUMMWYECKOM CTPOEHMM MOJSEKYS, 3aKOHaAMM XUMWUYECKOW
TEPMOAMHAMUKN U XMMUYECKON KUHETUKU. Takoe pacluMpeHne Kpyra OCHoBoOMonararoLwmx
XUMUYECKMX TEOPUM B COYETAHMM C OFPOMHBLIM  KOSIMYECTBOM  HAKOMMEHHbIX
3KCNepuUMEHTasbHbIX [OaHHbIX MNO3BOSIMMO YYEHbIM Adaneko MNPOABWHYTLCS Ha MyTw
peLeHna OCHOBHOM 3afaynM XMMUN — NONyYeHUs BewecTBa C 3a4aHHbIMU CBOMCTBAMM.
Ycnexu XxMMmudeckon teopumn cnocobcteoBany 6necTawmmM OOCTUXKEHUSIM OpraHN4eCcKoro
CUHTEe3a, NPUKNagHOW HEOPraHMYEeCKOM U OpraHMYeCKONn XMMUKU, XMMUYECKON TEXHOSOrMN
n MeTannypruu.

K KOHLY Beka YETKO OhOPMUSIUCE TPU KOHLIENTYanbHbIX CUCTEMbI XMMUW: Y4YEHUE
O COCTaBe, CTPYKTYpPHas XMMUS U y4eHNe 0 xumMmmnieckom npouecce. OgHako B Kaxaon us
OCHOBHbIX KOHLENuUWA XUMUN OCTaBanuUCb HepeweHHbIMU  yHaAaMeHTanbHenwme
BOMPOCLI: O MPUYUHE NEPUOANYHOCTU CBOMWCTB 3MEMEHTOB, O MPUPOAE CBA3N Mexay
atomamu, O npupoae cun xummdeckoro cpoactea. OTBeTUTb Ha 3TU  BOMNPOCHI
npeacrosano xmmum XX Beka, Hadano KOTOpOoro O3HaAaMEHOBAanocb OOLWMM KpU3MCOM

€CTeCTBO3HaHuA, BbIJIMBLUMMCA B HOBYHO Hay4HYIO peBOJTHOLMIO.
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VI. XUMUA XX BEKA

HenumMocTb «<Hegenumoro»

OTkpbITHE JEeNMMOCTH aToma, O3HamMeHoBaBLUee cobon KoHel|
rocrofiCTBOBaBLLEro B €CTECTBO3HAHUN MEXaHUCTUYECKOro aTtoMuama, fnpousoLLno Ha
pybexe XX Beka. OTO OTKpPbITUE MMENO OOCTATOMHO ANWHHYKO NpeabiCTopuio. Yxe B
1870-e rogpbl, nocne cos3gaHMs Nepuoanyeckoro 3akoHa XMMMUYECKUX 3NIEMEHTOB, cpeau
ecTecTBouCNbITaTeNEN BHOBb BO3poauncsa nHtepec kK runorese payta (cm. rm. IV). XoTa
TOYHeuwune onpegeneHuss aTOMHbIX BEeCOB W MoKasanu, 4YTo B psage crnydyaeB uMX
HeLeno4YmMCreHHOCTb Henb3s OObACHUTL owmbkamu onbiTa, rMnoTesa o rnpomuse —
HEKOEeM nMpoCTeMEN COCTaBHOW 4aCTM atomMa BHOBb  HayMHaeT  aKTUBHO
anckyTnpoBatbca. AHrnunicknn actpodpmsmk [xosed Hopman Jlokbep (1836-1920),
N3y4yaBLUMA CNEKTPbl 3BE3 M NOKasaBLUMMK, YTO OHU COCTOSIT B OCHOBHOM M3 BOOOPOAa,
BbicTynun B 1873 1. ¢ ngeen agosroyuu srnnemeHmos. LLIMpokyto n3BecTHOCTb nonyyuna
KHUra «O NpoOUCXOXOEHUN XUMMUYECKMX 3MEMEHTOB», KOTOpyt Hanucan B 1886 .
aHrnunckun  omsnk  Yunoam Kpykc (1832-1919), kpynHbin cneuywanuct B obnactm
crnekTpanbHOro aHanusa. Kpykc nonaran, 4To BCe 3feMeHTbl NPOU3oLWnn U3 npoTuna,
KakoBbIM, NO-BUONMOMY, SIBMISIETCA BOAOPOA, «...NlMymém 38osoyuu, noGobHO momy, Kak
rpou3ownu YreHbl Hawel CO/IHeYHoU cucmeMbl coz2nacHo meopuu Jflannaca, U Kak
rpou3owniu pacmeHusi U XueomHble Hawel rnnaHemsl — o flamapky, [HapeuHy u
Yonnecy». Y runotesbl 06 3BONIOLMM 31IEMEHTOB ObII0, BNPOYEM, HEMANO MPOTUBHUKOB,
yKasblBaBLUMX, YTO 3Ta rMnoTesa He MMeeT HUKaKNX IKCNepuMeHTasIbHbIX OCHOBaHWUN.

OcHOBHOW aKCNepuMeEHTanbHOM NPeanochIfikoN yCTaHOBMEHNA OeNMMMOCTN aToMa
cTanu uccnegoBaHns ANeKTPUYECKOro Toka, NpoBOAMBLUNECH (PU3NKAMUN HaA NPOTSHKEHUN
Bcero XIX Beka. B 1874 r. upnavackun cumsnk xopox [xoHcToH CToyHm (1826-1911)
BbiCKasan umgew O TOM, YTO 3MEeKTPUYEeCTBO COCTOUT W3 3ieMeHmapHbix 3apsidos,
CBSI3@aHHbIX C aTOMaMu, U BbIYUCINI BENIMYMHY 3TOro afieMeHTapHoro 3apsga; B 1891 r.
CToyHM npeanoxun Ansa Hero TEepMUH 3/IeKmMpoH. WccnenoBaHust 9neKkTpUYecKnx
pa3psoB B paspeXeHHbIX rasax u Bakyyme, kotopble Hadan B 1859 r. Hemeukun omsmnk
tOnwnyc Mniokkep (1801-1868), npusenu k Tomy, 4to NoranH Bunsrensm 'mttopd (1824-
1914) n Yuneam Kpykc oTkpbinn B 1869-1875T. HeBMAUMbIE KamoOHble Jlyyu,
pacnpocTpaHsowmeca B Bakyyme OT kaToga K aHogy. [Mpuvpoga kaToaHbIX ny4yen,
KOTOpble pacnpoCTPaHATCA NPSAMOMMHENHO U BbI3bIBAOT hritoopecLeHUmto (CBeYeHme)

CTeKla BOKpyr aHoda, pAoJjiroe BpemMd oOcCTaBaliacb HEeM3BEeCTHON; HeMeLkKue CbVI3I/IKI/I
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npegnonaranu BOMHOBYIO, aHITIMNCKMUE — KOPMYCKYNAPHYO NpUpoay KaToaHbiX nyyven. B
1886 r. Hemeukmn duank IyreH [onbawTenH (1850-1930), akcnepumeHTUpysa C
peweTtyaTtbiM  KaToOOM,  OTKPbIT  KaHasioeble  Jly4u,  pacnpocTpaHsiolmecs
NPOTMBOMOSIOXHO KaTOAHbIM; Oblfia BbiCKa3aHa rMnotesa O TOM, YTO KaHasnoBble fy4yn

COCTOAT U3 NONOXNTENIbHO 3apAXXEeHHbIX YaCcTul,.

PucyHok 20. «Tpybka Kpykca» (cneea) 1 kaHanoBble nyyu (cnpasa)

B 1895r. dpaHuysckunm ¢umsmnk XXan batuct lNeppeH (1870-1942) obHapyxun
OTKINOHEHNE KaTOAHbIX fyvyen 3NEeKTPUYEeCKMM Monem, JoKasaB TeM CaMblM, YTO OHM
npeacrtaBnAlT coboM MOTOK OTpPULATENBbHO 3apsiKeHHbIX 4YacTuy. HakoHeu, B 1897 .
xo3sed OxoH TomcoH n Hemeukun pusank Imunb Buxept (1861-1928) HesaBucumo
Apyr oT Agpyra onpefenunu oTHOLLEHWe 3apsaia 9MekTpoHa K ero macce, OKOHYaTernbHO
[oKa3aB ero cyllecTBoBaHWe. Macca anekTpoHa, Mo UX JaHHbIM, COCTABMANa OT /4000 A0
'/2000 MaCChl aTOMa BOAOPOAA, T.€. 3MEKTPOH BblN 3HAYUTENLHO MEHbLLE CaMOro NErkoro
atoma. [x. [1x. TOMCOH cpa3sy e BbIiCKasan npeanosiokeHne O TOM, YTO 3NEKTPOHbI
ABNAIOTCA COCTABHOM YacTbio aTomMa. TOYHOEe 3HayeHue 3apsia anekTpoHa onpeaenun B
1917 r. aHrnurcknn punsnk Pobept SHaptoc MunnumkeH (1868-1953).

N3yyeHne kaTtoaHbIX nyden npuBeno n K Apyromy oTkpbITuio. Bunsrenem KoHpag
Péntren (1845-1923) obHapyxun B 18951, 4TO nNpu nNageHWM KaToOHbIX NyyYen Ha
aHTUKaTO4 BO3HUKAET HOBbIN BUA U3NYyYeHUA — X-Nyun (PEHTreHOBCKME fy4un), KOTopble
obnapatoT BbLICOKOWM MPOHMKAKOLWEN CNOCOBHOCTBIO M Bbi3bIBAOT  (PNHOOpPECLEHLMIO
pasnuyHblx  BewecTtB. [lpypoga  peHTreHOBCKUX  fyderd  Takke  noHadany
WCTONKOBbIBaNacb Mo-pasHoMy — [MOMWUMO MHEHMS,, 4TO X-Flydn CXOOHbl C
ynbTpadnoneToM, BbiCKasbliBanmcb U NpeanonoxeHna o6 nx KopnyckynsapHoW npupoae.
OkoHuaTenbHO BoNHoBasa npupoga X-ny4yen boina gokasaHa nuwbs B 1913 1., korga Makc
Teopop Penukc goH Jlaya (1879-1960) obHapyxun nx andpakumio Npyu NpOXoXK4EHUN

Yyepes KpucTannbl.
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PucyHok 21. OgHa 13 nepBbiX peHTreHorpamm — dpotorpadmsi pyku B X-nyyax

[MblTaacb NnpoBepuTb BbiCKa3aHHOEe hpaHLy3CkuM matemaTtukom AHpu [lyaHkape
(1854-1912) npennonoxeHne O TOM, YTO X-Ny4nm He CBsi3aHbl C KaTOOHbIMW JlyYamu,
AHTyaH AHpun Bekkepenb (1852-1908) Havan udyyeHvne nioopecLeHLmMn conen ypaHa.
Bekkepenb onybnukosan coobueHne 0 TOM, YTO cynbdaT ypaHuna nocrne obnyyeHus
CONHEYHbIM CBETOM AAaéT U3ny4vyeHue, 3acBeuunBalollee 3aBEPHYTYH B YEPHYK Gymary
doTonnactuHky. OgHaKo yxe yepes3 HeCcKornbko aHen bekkepenb obHapyxun, 4To conm
ypaHa BbI3blBAOT MOYEPHEHNE OTONNACTUHOK, Aaxe He Oyaydn o6ny4EHHbIMM
COMMHEYHbIM CBETOM: OHM MOCTOSIHHO MCMNyCKalT npoHuKawwee usnyydyeHue. Cnegyet
OTMETUTb, YTO O CNOCOBHOCTM HUTpaTa ypaHwuna pasnaratb conu cepebpa B TeMHOTe
coobwan ewé B 1858 r. dpaHuyackmin ectectBoucnbiTatens Hbenc ge CeH-Bukrtop,
OZIHAKO ero nccnenoBaHus B TO BpEMSA He BbI3Banun UHTepeca.

B 1897-1898 rr. dpaHuysckme y4éHble [lbep Kiopn (1859-1906) n Mapus
Cknoposckaa-Kiopu (1867-1934) yctaHOBMNKM, YTO UCMYCKaHME YPaHOBOMO M3yYeHus
ABNAETCA CBOWCTBOM aToMa ypaHa; 3TO CBOWCTBO HEe 3aBUCUT OT TOrO, B KaKOM
coeguHeHun Haxogutcsa ypaH. B 1898 r. cynpyrn Kiopu obHapyxunu, 4TO Takmm Xxe
CBOMCTBOM oOOnagaet v Opyron anemMeHT — Topui. B TOM e rogy OHW Hadanu
nccnepgoBaHnss 60remMckon CMONSiHOM OBMaHKM — OOHOro M3 MPUPOAHbLIX MUHEparos
ypaHa, ncnyckatrowmum bonee cunbHoe mnsnydeHune (cynpyrm Kiopu npegnoxumnn TepMuH
paduoakmueHOCMb), YeM 4UCTble conu ypaHa. PesynbTtatom cTano OTKpbITUE ABYX
HOBbIX PaOAKTUBHbIX 31IEMEHTOB — [10/I0HUS N padusi.

B 1899 r. AHpn Bekkepenb 1 aHrnunckun punaunk dpHect Pesepdopa (1871-1937)

06Hapy>|<vmm HEOOAHOPOAHOCTb YpaHOBOIro Wwu3nyyYeHunda: B MaArdHUTHOM none Jiyydu
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pasgensalTcs  Takmm  obpa3oM, 4YTO MOXHO BblOENMUTbL [OBE  COCTaBNSALLUX,
COOTBETCTBYHOLLMX NOTOKAM YacTuL, C NOMAOXKUTENbHLIMU N OTpULaTenbHbIMU 3apagamMu.
Monb Bunnap (1860-1934) B 1900 r. BbiAenun eweé oanH TUM: JTy4u, He OTKMOHSOLMECS
MarHuTHbiM nonem. Pesepdopa npeanoxun obo3HayaTb 3TUM U3NYyYEHUS MNEPBbIMU
OykBamu rpedeckoro andasuta: anbgha-nyqu, bema-nydu n 2amma-riydu. bekkepenb
nokasarn, 4To [3-Nny4um OTKIOHSATCA MarHUTHBLIM NOSIEM B TOM e HanpasfieHUU N Ha Ty Xe
BENIMYNHY, YTO M KaToAHble Iyyu, W, crnegoBaTernbHO, NPeAcTaBnsoT CcoOOM MOTOK
3MIEKTPOHOB.

B 1900 r. Pesepdopn ycTtaHOBWA, YTO COeANHEHNA TOPUA HEMPEPDLIBHO BbIAENSAOT
paguMOaKTMBHbLIM a3 — 3aMaHaumio Topusa (padoH), MNOSIOXKMB TeM CcaMbiM Hayarno
nuccrnegoBaHNaM MPOAYKTOB pagnoakTuBHoro pacnaga. B 1903 r. Yuneam Pam3san u
®pepepuk Copan (1877-1956) gokasanu, YTO Npu a-pacnage pagusa obpasyetcs renun.
B Tom xe rogy 3. Pesepdopa n ®©. Cogan 3anoxunivm OCHOBbI TEOPUU pPagvoaKTUBHOIO
pacnaga, nokasas, YTO ypaH, TOPUA N aKTUHUN ABNAKOTCA pofoHavanbHUKaMu CEMENCTB
pPaoMOaKTMBHLIX 3MEMEHTOB, SABMAKOWMXCA MpPOAYKTaMM WX pacnaga; KOHEYHbIM
NpPoayKTOM pacrnaga 4Bndetca cBuHel. B kayecTBe BaxHeWwen XxapakTepuCTUKU
pPagnoakTMBHbIX 3fIEMEHTOB ObifNo npeanoxeHo BBeaéHHoe [lbepom Kiopu MNoHATME
rnepuod ronypacnada.

MccnepoBaHua pagvoakTUBHOCTU B KOPHE M3MEHWUIM KITAaCCUMYECKOE MOHATUE
aToMma; cTano O4YeBUAHbIM, YTO aTOM HaANEXWUT MOHMMATb KakK CIOXHYH CUCTEMY, B
obpa3oBaHMN KOTOPOW y4acTBYIOT Hekne Bonee nNpocTble KOPMycKynbl. XOTa ANG XUMWUK
YyCTaHOBMEHNE [OEeNMMOCTM aToMa He nNpUBESI0 K KakUM-nMbo npuHUMNIManbHbIM
M3MEHEHNAM B TeOopuu, CepbEe3Hyo npobnemy cocrtaBnsana HeobxoanmmocTb
pasmelleHns B nepuogumyeckon Tabnuue 3NeMEHTOB MHOMOYMCIEHHbBIX MPOLYKTOB
pagnoakTMBHOIO pacnaga, UMerwwmnx 6nmM3kne aTOMHble MacCbhl, HO 3HA4YUTENbHO
oTnnyarowmecsa nepuoabl nonypacnaga. C ogHon ctopoHbl, Teogop Ceenbepr (1884-
1971) B 1909 r. nokasan, 4YTO XMMMUYECKN MHOrMe NPOoAyKTbl paguoakTUBHOMO pacnajga
TOXAeCcTBeHHbl. C Apyron CTOPOHbI, ObISIO YCTAHOBEHO, YTO aTOMHbIE MAcCChbl CBMHLA U
HEeOHa, MOSMYyYeHHbIX B pesynbTaTte pagnoakTUBHOIO pacnaja, AOCTOBEPHO OTNMYaloTCs
OT aTOMHbIX MacC «ObblYHbIX» anemeHToB. [Npobnema 6bina peweHa B 1913-1914 rr.
®pegepukom Cogan. XMMUMYECKM HeEpasnMyMMble 3NEMEHTbI, XOTa Obl M Mmerowme
pasnun4yHble aTOMHble Maccbl — u3omorbsl — Cogan npegnoXxun pasmewarts B OOHOMU
A4Yenke nepuoaundeckon Tabnuubl. [Ona  onpegeneHna MecTta  KOPOTKOXUBYLLMX

npoaykToB pacrnaga Copau npennoXxun WCnonb3oBaTb 3aKoH cdsuaa, KOTOpPbIN
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OOHOBPEMEHHO C HuM cdopmynuposan B 1913 r. Kasumup dagaHc (1887-1975).
CornacHo 3ToMy 3akOHy, NPOAYKTOM a-pacnaja SBMSEeTCHA 3MeMEeHT, PacrnosioXeHHbIN B
nepvognyeckon Tabnuue Ha ABe KNEeTKN neBee UCXOAHOro, a NPOAyKTOM B-pacnaga —
3NIEMEHT, HaxoOsAWMNCA Ha OAHy KneTky npasee. [ns o6o3Ha4yeHMs aTOMOB pasHbIX
3M1IEMEHTOB, UMEKLLMX OANHAKOBbIE MacChl, ObIN NPeanoXeH TEpMUH U306apsb!.

B 1914r. B pacnopsxxeHmn ©U3NKOB WM XUMUKOB MNOSIBUNCS  Crnocod
HEenocCpeacTBEHHOIO OnpeaeneHnsa NnonoXeHns anemMeHTa B nepuogmyeckon Tabnuue —
aHrnmunckun pusuk MeHpu MeuH [xecdpuc Mosnn (1887-1915) ycraHaBnuBaeT, 4TO
KOpPEHb W3 4acTOTbl XapaKTEPUCTUYECKOrO0 PEHTTEHOBCKOIO M3fyYeHUs HaxoauTcs B
NIMHENHOWN 3aBUCUMOCTU OT LIESTOYUCIIEHHON BESTMYUHBLI — amoMHO20 HOMepa, KOTOPbLIN
coBrnagaeT C HOMEPOM 3feMeHTa B nepuoandeckon tabnuue. 3akoH Mosnu no3sonun
AKCnepuMeHTanbHO NOATBEPAUTb MPaBUITIbHOCTb pPa3MeLLeHNS ANIEMEHTOB, B TOM YuUcne
N paguMoakTUBHLIX WM30TOMOB, B Mepuoauyeckon Tabnuue; noaTrBepaunachb Takke
cnpaBeasIMBOCTb OTCTYMMEHUs B psige CrnyvyaeB nopsaka 3MeMEHTOB OT nopsiaka
BO3pacTaHuMst aTOMHbIX Macc (T.H. aHomanuu nepuogunyeckon Tabnuubl). MMeHHO
aTOMHbIN HOMeEp, coBMajarowmn, kak npeanonoxun AHToHuyc BaH geH Bpyk (1870-
1926), C BeNUYUHOW MOMNOXMWUTENbLHOrO 3apsga agpa  aTtoma, cran OCHOBOM
Knaccuukaumm xmmmyecknx anemenToB. B 1920 r. anrnunckuin omsuk Dxenmc Yeasuk
(1891-1974) oskcnepumeHTanbHO oOnNpeaenun sgepHble 3apagbl meaun cepebpa un
nnaTuHbl, MNONYYMB ANA HUX 3HadeHus 29.3, 46.3 u 77.4 COOTBETCTBEHHO, YTO
NpakTU4YeCcKn coBnagarno ¢ UX aTOMHbIMU HOMepamu: 29, 47 n 78.

K Havany 20-x rogoB XX Beka W3MEHUNIOCb CaMO MOHATUE XUMMUYECKOro
anemeHTa, ©Oepywee Hayano oT bouna. Bmecto anemMeHTa Kak XMMWYECKM
HEepPasnOXMMOro BeLLEeCTBa, COCTOSLLEr0 M3 TOXOECTBEHHbIX HeAenMMbIX aTOMOB,
BO3HWKNO npeacTaBneHne ob afieMeHTe Kak O COBOKYMHOCTM aTOMOB C OLMHAKOBbIM
3apagom agpa. B 1919 r. Pesepdopa ocywiectBusi nepeBytd UCKYCCTBEHHYHO SLOEPHYHO
peakuuto, npeBpaTtMB a3oT B Kucrnopog ©ombGapampoBKoM  a-yacTvuamu, U
3KCNepuMeHTanbHO [okasan CcyllecTBoBaHMe npoToHa; B 1920 r. oH Xe Bbickasan
rmnoTesdy O CyLLECTBOBaAHMM HENTpPOHa (JKCMepMMeEHTanbHO oOHapyxeH YeaBukom B
1931 r.). Becbma npuvmeydaTernibHO, YTO Ha3BaHWe sapa NpocTenero atoma — rpomoH —
CO3BYYHO npayToBckoMy rpomusiy. OTKPbITUE OCHOBHbIX COCTaBHbIX 4YacTen atoma wu
BO3MOXHOCTM NpeBpaLLeHNn aNeMeHTOB (OKa3anocb, anxmMuKM Obifn HE CTOMb YXK U He
npaBbl, FOBOPsi O TOM, YTO TpaHCMyTauusi — fUWb BOMNPOC MCKyccTBa!) npmBeno K

KOpPEHHOMY MepecMoTpy npeacTaBneHn o CTPoeHUn BewecTBa. ANXMMUYECKUN TEPMUH
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mpaHcMymauus BO3BpaTUIICA B HAYKY; Tenepb OH CTajn O3Ha4aTb npesBpalleHne atomoB
OOHUX XMMUYECKUX 3JNIEMEHTOB B Apyrne B pedylnbTaTe pagnoakTUBHOINO pacnaga ux

aaep Nnbo saepHbIX peakuui.
Mopaenu ctpoeHusa atoma

[MepBble Mogenu CTpPOEHUs aToMa MoABUIMCL B camMOM Hadane XX Beka. XKaH
MeppeH B 1901 r. BbICkasan npegnorioxXeHne o sAepHO-NMaHeTapHOM YCTPOMCTBE
aToma. NMogobHyto e mogenb npegnoxun B 1904 r. anoHckun omamk XaHtapo Haraoka
(1865-1950). B mogenn Haraoku atom ynogobnanca nnaHete CaTypH; ponb NnaHeTbl
BbINOJSTHAS NONOXUTENBHO 3apsKEeHHbIV Wap, NpeacTaBnAwLWwmMin cobo OCHOBHYIO YacTb
obbEMa atoma, a aneKkTpPoHbl pacnonaranucb nogobHo cnyTHukam CaTypHa,
obpasyowmm ero konbua. OgHako 6onee LWMPOKOE pacnpocTpaHeHue nonyyuna T.H.
Kekcosass Molesib atoma: B 1902r. VY.TomcoH (nopa KenbBuH) Bbickasan
npegnonoXxeHne O TOM, YTO aToM npeacTaBnseTr cobon CryCtok MONOXUTENbHO
3apsHKEHHON MaTepun, BHYTPU KOTOPOrOo pPaBHOMEPHO pacnpeerieHbl 3NEeKTPOHbI.
MpocTenwunnm atom — atom Bogopoda, — npeacraensn cobor, No MHEHUO Y. TOMCOHa,
NOSTIOXUTENBHO 3apPSXKEHHbIW LIap, B LLEHTPe KOTOPOro HaxXoAUTCS SNEKTPOH.

[eTtanbHO pJaHHy0 Mogenb paspabotan K. [K. TOMCOH, cuuMTaBwuUK, YTO
9NEKTPOHbl BHYTPU MOMOXUTENBbHO 3apsPKEHHOrO LWapa pacrnofioXeHbl B OLHOM
NIIOCKOCTU 1 06pa3ytoT KOHUEHTpuYeckne konbua. k. k. TOMCOH npeanoxun cnocod
onpeaeneHus Yynucna af1eKTPoOHOB B aTOMe, OCHOBAHHbIN Ha paccevBaHUn PEHTreHOBCKUX
nyyen, cumtas, YTO UMEHHO 3NEKTPOHbI LOSMKHbI SBMATLCA LEeHTpaMu paccenBaHus.
[MpoBeOéHHbIE SKCMEPUMEHTbl MNoKasanu, YTO KOMWYEeCTBO 3NEeKTPOHOB B aToMax
9NIeMEHTOB  paBHO NPUBNU3UTENBHO  MNOMOBMHE  BEMWYMHbI  aTOMHOM  Macchbl.
k. [x. TOMCOH, npeanonoXmB, 4YTO YUCNO ONIEKTPOHOB B aTOMe HEenpepbiBHO
BO3pacTaeT Mnpu nepexoge OT 3fieMeHTa K 3reMeHTy, BrepBble nomnbiTancs cBA3aTb
CTPOEHne aTOMOB C NEPUOUYHOCTBIO CBOMCTB 3N1IEMEHTOB.

Hemeuknn usnk  dununn  JleHapa (1862-1947) cospgan wMmopenb, He
npegnonaratwLLyo pasgenbHOro CyLecTBOBaHUS B aTOMe MPOTUBOMOSOXHbLIX 3apsaoB.
AToMm, cornacHo mogenu JleHapaa, COCTOMT M3 HeuTpanbHbIX YacTuy (T.H. duHamud),
Kaxgas M3 KOTOpbIX SABMSETCS 3nekTpudeckum aynneTtom. BbinonHeHHble JleHapaowm
pacyéTbl Mnokasanu, 4YTO 3TW YacTuubl OOIDKHbI UMETb KpawHe Manble pasMepbl, W,
cnepoBatenbHo, 6onbwasa 4Yactb 06bEMa artoma npeacraenseTr cobon nycToTy.

CocpegoToyeHme Maccbl atomMa B Hebonblonm 4actu ero ob6bEma oTvacTu
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nogreepxaganocb U nposeféHHbIMK JleHapgom B 1903 r. onbiTamu, B KOTOPbIX My4OK
ObICTPbIX 9NEKTPOHOB JIErKO NPOXOAUN Yepes3 TOHKYI0 MeTansimyeckyto qonbry.
Bce ynomsaHyTble mogenn — TomcoHa — ToMmcoHa, NeppeHa — Haraoku u JleHapga

— ABNAINNCH Cyry6o rmnoTeTn4eCKMMm n NCKINKOYNTESNIbHO Ka4eCTBEHHbIMMW.
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Mopenb Y. TomcoHa, 1902 r. Mopenb Ox. . TomcoHa, 1904 r.

Mogenb ®. JleHapaa, 1904 r. Mogenb X. Haraoku, 1904 r.

PucyHok 22. [lepBble MOAeNM CTPOEHUst aTomMa

B 1906-1909 rr. NaHc Nenrep (1882-1945), SpHcT MapcaeH (1889-1970) n SpHecT
Pesepdopa, nblTadCb HaNTKU SKCNepuUMeHTasbHble MOATBEPXAEHUS Moaenn TOMCOHa,
NPOBENN CBON 3HAMEHUTbIE OMbITbl MO PAaCCEUBAHUIO ai-4acTuUL, Ha 3onoTon donbre. OHn
NCNonb30Bany a-4yacTuLbl BMECTO 3N1IEKTPOHOB, T.K. 6narogaps ceoen 6onbLlien macce (B
7350 pa3 OGonblie Maccbl 3MEKTpOHa) o-4acTuUbl He npeTepneBaldT 3aMETHOro
OTKITOHEHUS NPU CTONMKHOBEHMM C 3NIEKTPOHAMM, YTO NO3BONSIET PEMMCTPUPOBATL TOSLKO
CTOMKHOBEHUS C MOSIOXUTENBbHON YacTbio aTomMa. B kayecTBe UCTOYHMKA a-4acTuy, Obin
B3AT paaun, a 4acTuubl, npeTeprneBaBlUME paccesiHne B TOHKOM 30n0Ton donbre,
pPEerMcTpmMpoBanucb N0 CUMHTUIMASALMOHHBIM BCMbILWKAM Ha dKpaHe u3 cynbduaa LMHKA,
HaxoAsLEeMCH B 3aTEMHEHHOM KOMHaTe.

Pesynbtatr  okasancsa COBEPLUEHHO  MPOTUBOMOMOXHbLIM OXMAaemomy.
BOoNbLWNHCTBO a-4acTuL, NPOXOAWNOo 4Yepe3 30M0Ty0 onbry no MpsiMbIM UM NOYTH

NPAMbIM TPAEKTOPUAM, HO B TO Xe BpeEMA HEKOTOPbIE a-H4aCTULbl OTKITOHAJIMCb HA O4Y€eHb
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fGonblne yrnbl, YTO CBMAETENbCTBOBANIO O HaNMMYUM B atoMe 4Ype3BblHaniHO MNIIOTHOMO
NONOXUTENBHO 3apskeHHOro obpasoBaHus. OCHOBbLIBAsACb Ha 3TUX IKCNEPUMEHTANbHbIX
dakTax, Pesepdopa B 1911 r. npeanoxumn CBOK sSiAEPHYD MOAenb atoma: B LEHTpe
aToMa HaxoauTCS MONOXUTENBbHO 3apsKeHHoe A4P0, O6bEM KOTOPOro HUYTOXHO Man no
CpaBHEHWIO C pa3MepamMu aToMa; BOKPYr si4pa BpalLatoTCs 3MEeKTPOHbI, YACIIO KOTOPbIX
npubNU3NTeNbHO paBHO MOMOBMHE aTOMHOM Macchbl anemeHta. Mogenb atoma
Pesepdopaa npu HECOMHEHHbIX OOCTOMHCTBAxX cofepkarna BaxHOoe npoTuBopedne: B
COOTBETCTBUMN C 3aKOHAMM KNaCCMYECKOW NEKTPOAMHAMUKM BpaLLaloLLMNCa BOKPYT sapa
9NEKTPOH JosmkeH Obln HENPEepbIBHO UCMYyCKaTb 3NEKTPOMarHUTHOE U3fydeHue, Tepsis
3Hepruio. Bcrneacteume 3Toro paguvyc opbuTbl 9nNeKkTpoHa [JOorkeH Obin 6bICTpo
yMeHbLIaTbCA, W pacCYMTaHHOe U3 ITUX nNpeacTaBreHMn BpeMs >XU3HM aToma
OKasblBanoCb HWYTOXHO ManbiM. TeM He MeHee, mopenb Pesepdopna nocnyxuna
OCHOBOWM ONHA CO34aHus npuHUMNManbHO HOBOM Teopuu, KoTopyto npeanoxun B 1913 r.
patckn pusmk Hunosc XeHpuk dasua Bop (1885-1962).

Mopgenb Bopa onupanacb Ha K8aHmMoO8Yr 2urnomesy, KoTopyto BblaBuHYN B 1900 r.
Hemeukunn pnsnk Makc Kapn 3pHcT Jlioasur MNMnaHk (1858-1947). MNnaHk nocTynuposan,
YTO BELLECTBO MOXET MCMycKaTb SHEPIUI0 U3NYYEHUA TOMbKO KOHEYHbIMW MOPLUSMMU,
NpPONOpPLMOHAnNbHbIMM YacToTe 3TOro M3nydeHus. [puMeHMB KBaHTOBYKO rMnoTesy Ans
00bsAcHeHna doToadpdpekta, AnbbepT InHwTenH (1879-1955) B 1905 T. npeanoxun
(POTOHHYIO TEOPUIO CBETA.

Ewé ogHom npepgnocbinkon ans GOpOBCKOW MoAenu artoma cTanum cepun
crneKkTpanbHbIX NIMHUM BOOPOAA, KOTopble 06Hapyxunu B 1885 r. WwiBenLapCcknin y4eHbln
NoranH Ako6 banbmep (1825-1898), B 1906 r. amepukaHckun cusmk Teogop JlanmaH
(1874-1954) n B 1909 r. Hemeukun unsnk Gpuagpux MNawen (1865-1947). 3Tn cepun (B
BUONMOWN, YNbTPadnoneToBon U MHpakpacHom obnactax cnekrpa) NogYNHANNCH OYEHb
NMPOCTON 3aKOHOMEPHOCTWU: 4acTOTbl ObINM NPONOPUMOHANbHbI  Pa3HOCTU OBpaTHbIX
KBagpaToB Lenblx Yncen. bop 06bACHMN YCTONYMBOCTL NSIaHETApHOM MOAENM atoma U
OLHOBPEMEHHO 3TW ChneKTparnbHble [aHHble C MO3ULMKA  KBAHTOBOM  Teopuw,
cchopMynupoBaB psg MNOCTYNaTtoB, HaKMagpblBaBLUMX Ha MoOAeNb aTtoMa KBaHTOBbIE
orpaHunyeHmns. CornacHo noctynatam bopa, anekTpoH MoXeT BpawaTbCA BOKPYr siapa
NUWb NO HEKOTOPbIM OnpedenéHHbIM  O03BOSIEHHbIM  («CTauUOHapHbLIMY) opbuTam,
Haxo4ACb Ha KOTOPbIX, OH He wu3nyyaeT oaHepruo. bnwxkanwas k agpy opbuta
COOTBETCTBYET «HOpPMarnbHOMY» (Hanbornee ycToM4MBOMY) COCTOsIHMIO aToma. [lpwu

COOOLLEHNM aTOMy KBaHTa 3HEPrMn 3MeKTPOH NepexoauT Ha bonee yganéHHyo opouTy.
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O6paTHbIN Nepexoa M3 «Bo3BYXOEHHOrO» B «HOPMAarbHOE» COCTOSIHNE COMPOBOXAaETCS

ncnyCckaHmnem KBaHTa U3ny4vyeHu.

JTatiman

PucyHok 23. CnekTpanbHble cepuu Bogopoaa B mogenu atoma bopa

Kak nokasan pacyéT Ha OCHOBaHWW CheKTpasnbHbIX [daHHbIX, pPaguychbl
AMEKTPOHHbLIX OPOUT OTHOCATCA Kak 12:22:3%...:n%. VHaue roBOpsi, MOMEHT KONnunyecTea
ABWKEHMS BpaLLaloLEerocs afekTpoHa NponopuMoHaneH LUenoYUCNEeHHOMY 2/1ag8HOMY
K8aHmMoBoMy 4ucrio (HoMepy opbuTbl).

MakcumanbHO BO3MOXHOE 4YUCMO OfIEKTPOHOB Ha KaXdOM YPOBHE paBHO
yOBOEHHOMY KBagpaTy [MaBHOMO KBaHTOBOrO 4ucna; 3TO YMCIO OKa3anoCb paBHbIM
KONMYeCcTBYy 3fIEMEHTOB B nepuogax nepuoguyeckon Tabnuubl. Mogenb bopa, Takum
obpa3om, BblIBAUIA HECOMHEHHYK CBSA3b MEPUOAUYHOCTM CBOWCTB 3fIEMEHTOB CO
CTPOEHNEM IIIEKTPOHHBLIX 060N104EK aTOMOB.

[1ns aToma Bogopoaa pacyéThbl CNEKTPOB Ha OCHOBE Moaenun bopa ganu xopowee
cornacme C 3KCNEepPMMEHTOM, HO AN OPYrnX 3fIEMEHTOB MNOJSyvyanocb CyLeCTBEHHOE
pacxoXxneHne C OnbITHbIMU AaHHbIMW. B 1916 r. Hemeukun dusmk ApHonbg WoraHH
Bunbrenem 3ommepdenbsan  (1868-1951) ytounmn wmopens bopa. 3ommepdernbn
BbiCKa3asi npegnosiokeHne, 4YTo KpOMe KPYroBblX, SMEKTPOH MOXEeT OBuratbCs U Mo
anaunTndyecknm  opbutam. [lpy  3TOM  NOYTUM  OOMHAKOBOMY  YPOBHIO  QHEPrnm

COOTBETCTBYET 4YMCMO TUMOB OpOWUT, paBHOE [NaBHOMY KBaHTOBOMY  4uMCHy.
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3ommepdenba  OONONHWA Mogenb MNoBoYHbIM (OpbUTanbHbBIM) KBAHTOBBIM  YMCIIOM
(onpepensowmmMm opMmy SMMUNCOB) U 3aBUCUMOCTBIO MacChl 3IIEKTPOHA OT CKOPOCTW.
OcHoBbiBassicb Ha mogenu aTtoma bopa — 3ommepdenbaa, npeacraBnsiowien cobdon
KOMMPOMUCC MeXAy KNnacCUYeCKUMU U KBAHTOBbIMU NPeACTaBEHNAMU (B KIaCCUYECKYIO
KapTWUHY BBOOUMUCbL KBaHTOBble orpaHudeHuns), Hunec Bop B 1921 r. 3anoxun OCHOBbI
dopMansLHON Teopuu nepuoandeckon cuctembl. lpuvynHa nepuoanyHOCTUM CBOWCTB
aneMeHToB, MO MHeHuo bopa, 3aknyanacb B Nepnogn4eckoMm MOBTOPEHUN CTPOEHUS

BHELLHEro 3MeKTPOHHOIO YPOBHS aToma.

19K ——37Rb
2000 ——385r
HED 39y
22Ti q0Zr
23V 4INb
#3Li ——1 Na 24Cr 42 Mol
o7 4Be——p2Mg\\  |25Mn 43 =
L 8B ——mAL\Y, |26Fe 44Ru
TH¢ 60 ——a5i 2700 45Rh
ZHe™, 7N —I5P 128N 45Pd
“ 80 —58 25Cu 4749
G F =70l 30Zn 480Cd
1o0Ne——J8 Ar 31Ga ——49In
32Ge ——505n
33AE = 575b
345e 52Te
358r
JEKr

531

S4Xe 79Au
80Hg
arTi
82Pb
8361
89P0
85Am

86Rn———1/5—

PucyHok 24. «CTyneH4aTtbii» BapuaHT nepuogudeckon tabnumubl (H. bop, 1921)

B nepson nonoeunHe 1920-x rogoB B mogenb atoma Obinu gobaeneHbl eweé asa
KBaHTOBbIX yncna. Hemeukun dusmk Anbcpeq fllaHae (1888-1976) BBén ans onucaHus
ABWXKEHUSI 3MeKTpoHa B aTOMe MarHUTHOE KBaHTOBOE 4MCMO, a Monogble U3NKu
xopox KOmkmnH YneHbek (1900-1988) n Camioan Abpaxam lNayacmut (1902-1978) B
1925 1. BBENMM B aTOMHYI (U3NKYy NpenCTaBneHnMe O cnuHe anekTpoHa. Cneayet
OTMETUTb, YTO amepukaHcknin pmsnk Aptyp Xonnu KomntoH (1892-1962), ocHOBbIBasACH
Ha aTOMHbIX CMeKTpax BbICOKOro paspelweHns, eweé B 1921 r. BbickasbiBasn
NPeanonioXXeHne O KBAaHTOBAHHOM BpallleHMM 3NEeKTpoHa, a B cnegytowem rogy OTTo
LWtepH (1888-1969) n Banbtep Nepnax (1889-1979) akcnepumeHTanbHO Habnioganu
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pasgeneHne nydka artomoB cepebpa B MarHMTHOM none Ha [fABe 4acTw,
COOTBETCTBYHOLLME OPUEHTALMM INIEKTPOHHbIX CMIUHOB.

B 1925r. Bonbdranr T[llaynu (1900-1958) onybnukoBan cBow pabory,
cogepxallyto OpMyNUPOBKY MNPUHUMMNA 3anpeTa, HOCSAWEro ero uUMs: B JaHHOM
KBAHTOBOM COCTOSHWW MOXET HaxOoAUTbCA TONbKO OAWH 3neKTpPoH. [Maynu ykasan, 4to
OIS XapaKTePUCTUKN COCTOSIHUS 3feKTpoHa HeobXoaAMMO 4eTbipe KBAHTOBbIX 4ucna:
rmaBHOe KBAHTOBOE YMCIIO N, a3uMyTanbHOEe KBAaHTOBOE YMcho | n ABa MarHUTHbIX YMcna
m1 1 m2.

B 1927 r. ®pmngpux XyHg (1896-1986) copmynuposan npasusia 3anofiHEHUS
3NEeKTPOHHbLIX obonodvek. C npumeHeHnem 3anpeta [laynn v npuHUMNa HacbIWeHUA
ypoBHen K Hadany 1930-x rogos 6bifia B LLENIOM NOCTPOEHA 3MEKTPOHHAA CTPYKTypa BCEX
M3BECTHbIX K TOMY BpeMeHn anemeHToB. Co3fgaHne YYeHUs O CTPOEHUN SMEKTPOHHbIX
obonoyek aTtoMOB MO3BONMMAO pa3paboTaTb OpManbHY0 U3NYECKYID TEOPUHo
nepunoanyeckon CUCTEMbI, OBBACHMBLLYO MPUYUHBLI NEPUOLUYHOCTN CBONCTB 3N1EMEHTOB

n nx COG,D,VIHGHVIVI, a TaKXKe co3aaTb rnepBbie Teopunn XMMUYECKOW CBA3N.
MpeacrtaBneHus o Npupoae XMMUYECKOW CBA3N

Ha npoTtsbkeHun Bcero XIX Beka XMMWUSA, OCHOBaHHasi HA aTOMHO-MOMEKYNSPHON
Teopun, He Morna gaTtb HUKaKUX 0ObSACHEHUI Npupoae CBA3N Mexay atomamu. [NoHaTue
BaNeHTHOCTN, NpW BCEN NMOAOTBOPHOCTM €ro MNpPUMEHEHUs, OCTaBariocb Cyrybo
amnupuyeckmm. Jivwb nocne OTKPbITUA AENMMOCTM aTomMa M YCTaHOBIEHMS MPUPOAbI
9MIeKTpOHa KaK COCTaBHOM YaCTW aTtoMa BO3HWUKNW pearibHble MpPeanocCbifiki  Ans
pa3paboTku NepBbIX TEOPUN XUMNYECKON CBSA3N.

Puxapa Bunbrenbm NeHpux Aberr (1869-1910) n Nsngo boanenaep (1856-1904)
B 1899 . BbICKasanu naew O CPoOACTBE aTOMOB K AfEKTPOHY — CMOCOBHOCTM aTOMOB
NPUCOEANHATL  9NEKTPoH:  «Bcredcmeue moeo, 4Ymo 0Onsa  cywecmeosaHusi
Heop2aHU4yecKux CcoeOuHeHuli cpodcmeo amomo8 Uunu OmOesibHbIX e2pyrnn K
ariekmpuyYeckomy 3apsiy okasbigaemcsi 20pa300 boriee 8axHbIM, HexXesu cpodcmeo ux
Opye K Opyay, Kaxemcsi 8riofiHe uesiecoobpasHbIM NpuUHsSMb 3a OCHO8Y cucmeMamuKku
Heope2aHU4YecKUx eewecme UMEHHO 3mo cpoOcmeo 3rieMeHmos8 U padukasos K
ariekmpuyecmsy...».

Ha ocHoBe aTux npeactaeneHnn AbGerr B 1904 r. paspabotan Teopuio
3NEeKTpoBanNeHTHOCTU. BaneHTHOCTbIO, N0 MHeHuUto Aberra, obnagatoT UOHbI, 1 BENUYMHA
BaNeHTHOCTM paBHa 3apsgy WoHa. Kaxabll 3nemMeHT xapakTepu3yeTcsa ABYMS
MakCUMarnbHbIMW BanNeHTHOCTSMU — MOSTIOXKUTENBHON N OTPULATENBHOM, CyMMa KOTOPbIX
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paBHa BOCbMMW. OpgHa 13 Hux, npon3Bogdallada bonee cunbHoe OencTeue, HOpMaJlibHas,
apyrasa — KOHTPBalrieHTHOCTb. D,J'IFI cemMu rpynn I'IGpI/IO,D,I/I‘-IGCKOVI cuctembl Aberr npuBogun

cneaywuwme 3Hav4eHnda HopmMalribHbIX U KOHTpBaJ'IeHTHOCTeVIZ

Npynna | ] ]] v Vv Vi ViI
HopmarnbHasa BaneHTHOCTb +1 +2 +3 +4 -3 -2 -1
KOHTpBaneHTHOCTb -7 -6 -5 -4 +5 +6 +7

CnegyeT OTMETUTb, YTO (POPMYSbI BbICLLUMX OKCUAOB M BOLOPOAHLIX COEAUHEHWMN,
npueBognumMmble MeHgeneesbiM B CBOEN Tabnuue, aHanormyHbl noctpoeHnam Aberra.

Bce panbHenwme nonbITkKM 06BACHEHMS NPUPOAbLI BaneHTHbIX CUIT HAXO4aUUChb B
TECHOWM CBS3M C NpeAcTaBneHnsamMm o ctpoeHnn atoma. k. [bk. TOMCOH B cBOen Mmoaenu
CTPOEHUA aToMa YyKasblBas&i Ha yyacTue ONeKTpOHOB B 0OpasoBaHMM CBA3U MeXay
atomamu. B 1908 r. Yunbam Pam3san Bbickasan uae O CBSA3M aTOMOB MOCPEACTBOM
obuwiero anektpoHa. Hunbc Bbop B 1913 r. npeanoxumn OUHAMUYECKYD MOAENb
MOMeKyrbl, B KOTOPOW XMMUYeCKasa CBA3b BO3HMKAara 3a CYET ASIeKTPOHOB, HAXOAALLMNXCH
Ha obLien ans aByx atomMoB opbuTe; NNOCKOCTb 3TOM OpOUTLI NepneHaMKYNSpHa NUHUMK,
coeauHsaoLWen sapa.

B 1915r. WoranHec LTapk (1874-1957) BBEN NOHATME O BaJIEHMHbIX
arekmpoHax: cornacHo Ltapky, BaneHTHOCTb aTtoma ornpejeniieTca  4YMCrioMm
NOBEPXHOCTHbIX 3NeKTpoHoB. [lpeacTtaBneHus LUTapka O BaneHTHbIX 3MEKTPOHaX U
Mofenb atoma Pesepdopaa — bopa nernn B 0CHOBY HOBbIX TEOPUA XUMUYECKOWN CBA3N.

MpenctaBneHna o6 anNeKTpoBaNeHTHOCTU UMW r1OMSPHOU 8arieHMHOCMU pPa3Bun
Hemeukun dusnk Banbtep Koccenb (1888-1956). Koccenb B 1916 1. npegnoxun
TEeopuo, OCHOBaHHylO Ha wmogenu artoma bopa wn npegcraesneHun o6 ocobon
CTabunbHOCTU ABYX- UM BOCbMUANEKTPOHHbLIX 0605104EK MHEPTHBIX ra3oB. PeakunoHHas
cnocobHocTb atoma, no Koccento, onpenensercs ero CTpemMneHnemM npmobpecTtn Takyto
9NEKTPOHHYI0 KOHpMrypaumo. YuntbiBad TOT ¢akT, YTO BGOMbLUMHCTBO HEOPraHMYeCKnx
COedMHEHU MONSAPHO M CNOCOBHO AMCCOUMMPOBATb HA MOHbI, OH NPEANONIOXWI, YTO
npupoaa BaneHTHbIX CUN 3akfo4vaeTcss B 3NEeKTPOCTaTUY4ECKOM MNPUTSIKEHMM WMOHOB,
obpasylLmxca 3a CYET OoTAaYM OOHMM aTOMOB OOHOIO WM HECKOSbKUX 3NEKTPOHOB
apyromy. Hwke npuBegeHa cxema oOpasoBaHWs Monekynbl Ttopuga Hatpust no

Koccenio:
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B 1916r. amepukaHckmn xumuk [Dkunbept HbtoToH Jlbtouc (1875-1946)
npeanoxun meoputo Kybudecko2o amoma. CornacHo Jlbtoucy, xmMmmyeckasi UHEPTHOCTb
3NEMEHTOB HYNEeBOW rpynnbl NEPUOLNYECKON CUCTEMbI ODOBACHAETCA TeM, YTO rpynnbl U3
ABYX WM BOCbMM 3IIEKTPOHOB SABMASIKOTCA OYEHb ycTomumBbiMU. MO MHeHuo Jlbtouca,
aToOM renuva UMeeT [Ba JMeKTPOHa; aTOM HeOHa — [Ba 3MeKTPOHa, PacrnofoXeHHbIX
BHYTpM Kyba, o6pasoBaHHOrO BOCEMbIO 3nekTpoHamu. B aproHe ewé Bocemb
3MNEKTPOHOB pPacnofioXeHbl B BepLUMHax Kyba, BHELIHEro no OTHOLUEHMIO K KyOy HeoHa.
ATOMbI APYrMX 3IEMEHTaM CTPEMSTCS K MPUOBPETEHUIO UM OTAaYe SMEKTPOHOB, YTOObI
NprobpecTn ANEKTPOHHYO KOHMUrypauuio nHepTHoro rasza. O6pasoBaHue CBA3N MexXay

OAWHAKOBbLIMW aTOMaMn J1btoMC 06 BACHUT BO3MOXHOCTBHIO 0600LLIECTBNEHUS BaN€HTHbIX

AJIEKTPOHOB.
F / ':: I/,r‘ ; hl ¥ /‘? ’j P “j <
§ I I| el Fe Fy e o1
a4 L Yanvay! Lx“"l,/ ) |
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PucyHok 25. «Kybnyeckun atom»Jlbtonca (prcyHok us ctaten 1916 r.)

Jlbtouc npegnoxumn Takke cnoco® n3obpaxeHus CBA3EN, B KOTOPOM KaXAbiM

BaneHTHbIN 3NeKTPOH 0b0o3HavaeTcsa Toukon (popmynsl Jibtonca).

H H
HiH  H:F: HIN: H:C:H H:C:C:H
H H

AHanorunyHble B3rmaabl Bbickasan WpeuHr Jlenrmiop (1881-1957), koTopbin,
ogHako, oTbpocun uagew O CTauuMoHAPHOM KyOMYECKOM pacriofioXeHUUM BHEeLUHUX
9NeKTpoHOB B aTtoMe. JleHrMiwop npegnosnioxun — CywecTtBoBaHME TPEéX  TUMOB
BaNeHTHOCTU: NOSNOXUTENbHOW, OTpULaTeNbHOW U KosasieHmHocmu. onoxuTtenbHasa v
oTpuuaTtenbHaad BaneHTHOCTU OnpefenslTCAa YUCIIOM 3fEeKTPOHOB, KOTOpble aToMm
crnocobeH COOTBETCTBEHHO OTAATb UNU NPUHATE. KoBaneHTHOCTb onpeaenseTcst YACSIoM

ONEKTPOHHbIX Map, KOTOPbIMKA aTOM MOXET Bllagde€Tb COBMECTHO C APYyrMmMn aTtoMamMn. B
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Havyane 1920-x rr. aHrmunuckun xumuk Hesunn BuHceHT Cunpxeuk (1873-1955)
pacrnpoCcTpaHun MOHATUE KOBaNneHTHOCTU Ha HeopraHuyeckMe W KOOpAWHALUMOHHbIE
coeaIHeHUs, MOCTYNMpPOBaB CYLLECTBOBaHME MOXOXero Tuna CBA3W, B KOTOpoM oba
3NEeKTpOHa CBA3bIBAKOLLEN 3NEKTPOHHOM Napbl M3HAYyanbHO MpuvHaanexanu O4HOMY n3
COEUHSAIOLLMXCA aTOMOB (CeMUNONApHasa UM JOHOPHO-aKUenTopHas CBA3b).

B uenom MOXHO oOTMeTuUTb, 4TO Teopum Koccena u Jlbtouca — JleHrmiopa
Nno3BONUAN BecbMa YyAayHO OOBACHUTb, Kak 0bpasytTCs XMMUYECKME CBA3M MEeXay
aToMaMy B HEOpPraHMYecKMx W opraHudecknx coeguHeHuax. OCHOBaHHble Ha
«nonyknaccunyeckon» mogenn artoma bopa-3ommepdenbga, Teopum  UOHHOW U
KOBaneHTHOM CBA3M YyAadyHO co4veTanuM MNpOCTOTY W HarfsgHOCTb C  HOBEWWUMU
COBpPEeMEHHbIMU NpeaCcTaBneHnsaMm O CTPOEHUM aToMa.

Onupascb Ha Teopumn Koccens u Jlbtonca — JleHrmiopa, B 1923 — 1929 rr. gaTckmm
xumunk MoxanHec Hukonayc Bpéncten (1879-1947) u aHrnmyanunH Tomac MapTuH Jaypu
(1874-1936) paspaboTanu NPOTOHHYIO TEOPUN KUCIIOT N OCHOBaHWUK, a [xnndepT Jlbonc
pacwmpun npeacTaBneHns O KUCIOTax M OCHOBAHWUAX, MNPEANOXUB  3NEKTPOHHYIO
TEOPUIo, COrMacHO KOTOPOM KUCMOTa SIBMSETCA akuenTopoM, a OCHOBaHWE — JOHOPOM
3NEKTPOHHbIX Nap.

OpgHako MHorve BoOMNpoChbl MO-NpeXxHeMy ocTaBanucb 6e3 oTBeToB. Teopus
Jlbtonca — JleHrmiopa  He Morna  OBGBbACHUTL  MPUYMHBI  CBA3YHOLLEro  OEeNCTBUSA
9NEKTPOHHOM Mapbl; NOMUMO 3TOr0, MMENOCb MHOXECTBO OTKMOHEHMW OT npasuna
okTeTa. OKOH4YaTeNnbHOE YCTaHOBIMEHWE MPUPOAbl CBA3U MeXAy aToMaMu OKa3arocCb
BO3MOXHbIM fMLLb HA OCHOBAHUM MPUHLUUNNANIBHO HOBbLIX — KBAHTOBOMEXaHWYEeCKUX —

npeacTaBneHnn.
KBaHTOBas xumusa

[nsa Toro 4tobbl 06BACHUTL YCTONYNBOCTL aToMa, bop coegmHun B cBoen mogenu
Knaccuyeckme W KBaHTOBble nNpeacTaBfeHuMss O ABWXKeHMM anekTtpoHa. OpHako
NCKYCCTBEHHOCTb TaKOro coeAuHeHus Obina oyeBmgHa € camoro Havana. Passutue
KBaQHTOBOW TEOPUWN MPUBESIO K U3MEHEHUIO KITaCCUYECKUX NpenCcTaBneHun O CTPYKType
MaTepumn, ABMXKEHUN, MPUYNHHOCTU, NMPOCTPAHCTBE, BPEMEHM U T.4., YTO cnocobcTBOBao
KOpeHHOMY npeobpa3oBaHuio KapTUHbI Mupa. B koHue 20-x — Hayvane 30-x rogoB XX
BEKa Ha OCHOBE KBaHTOBOMW Teopun CHOPMUPOBANUCH MPUHUMAMANBHO HOBbIE
npeacTaBneHnst 0 CTPOEHUM aToMa U NPUpPoae XMMUYECKON CBA3N.

MNocne cos3gaHna SNHWTENHOM POTOHHOW Teopumn ceeTa (1905) n BbiBegeHUA UM
CTaTUCTMYECKMX 3aKOHOB 3MEKTPOHHbIX rnepexogoB B atome (1917) B husuke
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obocTtpunacb npobnema «BonmHa — 4actuua». Ecnm B XVII-XIX Bekax wumenucb
pacxoXaeHnsa Mexay pasnuyHbIMU y4eHbIMU, KOTOpblEe ANA OOBbACHEHNSA OOHUX N TEX XKe
ABNEHUN B ONTUKE MpuBriekanu nmbo BOMHOBYIO, SIMOO KOPMYCKYMSIPHYKO TEOoputo, TO
Tenepb NpoTMBOpeYMe npuobpeno NpUHUUNUANbHBLIM  XapakTep: OAHW  SABMEHUS
(Andpakuuns) HTepnpeTMpoBanncb C BOMHOBLIX NO3UUMK, a apyrue (poToaddekT) — ¢
KOpnycKynsipHbIX. PaspelueHne atoro npotmBopeymns npeanoxun B 1924 r. dopaHuy3ckui
dusuk Jlyn Buktop lNbep PanmoH ge bpownb (1892-1987), npynucaBwnin BOMNHOBbIE
cBomMcTBa 4actuuam. PacnpocTtpaHMB wge O [OBOWCTBEHHOW nNpupoge cBeTa Ha
BelwecTBo, Ae bponnb npegnonoxumn Hanuuve y MartepuanbHbIX YacTuLl BOJTHOBbIX
CBOWCTB, OAHO3HAYHO CBSA3aAHHbLIX C Maccon U 3Hepruen. OH nokasan, YTO OBUXKEHMIO
3NEeKTpoHa MOXeT COOTBETCTBOBATb HEKOTOPAs 80/1HA Mamepuu, TaK Xe Kak ABMXEHUIO
CBETOBOIO KBaHTa COOTBETCTBYET cBeToBad BosiHa. [le bponnb npeanoxmn ob6bsacHUTL
KBaHTOBble YyCnoBusa Teopun bopa C nomoLwbo npeacTaBrieHUs O BOMHaxX MaTepuu.
BonHa, gswxywiadaca BOKpyr sgpa atoma, Mno reoMeTpuyeckMM COOBpaXXeHUsM MOoXeT
OblTb TOMbKO CTAUMOHAPHOM BOSHOW; AfiMHa opbuTbl AormkHa ObiTb KpaTHOW UenoMy
yucny onuvH BosH. mnoTtesa ge bpownns o HanMuMm y 3fEKTPOHOB BOSTHOBbLIX CBOWCTB
Obina noaTeBepxaeHa ObOHapyXeHHbiM B 1927 r. aBneHnem Aundpakummn 3NeKTPOHOB:
oKasanocCb, YTO MNYyYOK 3NEKTPOHOB AdaeT AUMPPaKUMOHHYKD KapTuHY (no3xe 6Oyaet

obHapyxxeHa andpakums aToMoB 1 MOSEKYI).

.x\‘
;'bi;\"m._

PucyHok 26. OnekTpoHbl Kak «BOfHbI Ae bponnsa» (rnasHoe KBaHToOBOE Yncno 2, 3 1 4)

Ncxoos n3 mnoen ge bponns o BonHax maTtepun, aBCTPUNCKUA OU3NK OpPBUH
WpéaunHrep (1887-1961) B 1926 r. BbiBENT OCHOBHOE YpaBHEHME T.H. B0/IHO8OU
MexaHUKU, coaepxallee 80/1H08YI0 (hyHKUUIO N NMO3BOMSOLEe onpeaeniTb BO3MOXHbIE
COCTOSIHUSI KBAHTOBOW CUCTEMbI U UX U3MeHeHWe BO BpemeHu. LpeguHrep gan obuwiee
npasuno npeobpasoBaHUs KIaCCUYECKMX YpaBHEHUA B BOSTHOBLIE. B pamkax BONHOBOM

MEXaHWKM aTOM MOXHO ObiNo NpeacTaBuUTb B BUAE s4pa, OKPY>KEHHOro cTauMoHapHOW
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BONMHOM MaTepun. BonHoBas yHKUuMs onpegensna  nNIOTHOCTb  BEPOATHOCTU
HaXxOXOeHUs ANEeKTPOHa B 4aHHOW TOYKE.

B Ttom xe 1926 r. Hemeukun cusmk BepHep Kapn [enseHbepr (1901-1976)
pa3paboTan CBOW BapuMaHT KBAHTOBOW TEOpUW aTtoma B BUOAE MampuyHoOU MeXaHUKU,
OTTarnkuMBasiCb Nnpu 3ToM OT cdopMynmpoBaHHOro bopom rpuHyuna coomeemcmausi.
CornacHo npuHUMNY COOTBETCTBUSA, 3aKOHbl KBAHTOBOW (PU3NKM LOOSMKHbI NepexoanTb B
Knaccuyeckme 3akoHbl, KOorga KBaHTOBasl AUCKPETHOCTb CTPEMUTCA K Hymwo (npu
yBENUYEHUN KBAHTOBOrO 4ucna). B 6onee obwiem BMae npuMHUMN COOTBETCTBUSA MOXHO
cchopmynupoBaTth criegyromnm obpasom: HoBas Teopus, KOTopas npeTeHayeT Ha bonee
LWMPOKYHO 0BnacTb NPUMEHNUMOCTU MO CPaBHEHUIO CO CTapoun, AOSMKHA BKMYaTh B cebs
NoCrnegHIo Kak 4vacTHbi crniydan. KeaHToBasi mexaHuka [enseHbepra nossonsna
00BACHUTL CyLLIECTBOBAHNE CTALMOHAPHbIX KBAHTOBAHHbBIX 3HEPreTUYECKUX COCTOSAHUI U
paccynTaTb 3HepreTuyeckme YpoBHN pasfnyHblX CUCTEM.

PesynbTatbl, K KOTOpPbIM NpPUBOAMIAN MeETOAbl, WUCMOfb3yeMble B BOSIHOBOW
mexaHuke LLpéauHrepa n matpuyHon mexaHuke ['enseHbepra, okaszanncb 0gMHaKOBbLIMMU,
noaTomy ob6e KOHUEeNuMm n BXOOAT B €4MHYI0 KBAHTOBYH TEOPUIO KaK 3KBUBANEHTHbIE.

OpHako nsHavanbHO BOMHOBAA M MaTpUYHas MeXaHUKU uMenu npuHuunuanbHble
pa3nuuua B nogxogax. Y LWpéauHrepa 4vactvua BbICTynana Kak YMCTO BOSHOBOE
obpas3oBaHue, T.e. YacTuLa ecTb MECTO BOJIHbI, B KOTOPOM COCpeaoToYeHa HanbornbLias
3Heprus BonHbl. MHTepnpeTauusa LWpéanHrepa npencraensana cobon, no cyTn, NonbITKy
cosgatb 6Gonee wnu MeHee HarnggHole MOAENU B AyXe KNacCUYeckon pusmku.
enseHbepr >xe ccopmynupoBan npuHyuUn HeorpeodesieHHOCMU, B COOTBETCTBUM C
KOTOPbIM TOYHOCTb OnpefeneHns KoopauHaTtbl YacTuubl obpaTHO nponopuMoHanbHa
TOYHOCTW onpefeneHns eé ckopocTu. NpuHUMN HeonpeaeneHHOCTM yKasblBaeT Ha To,
YTO YacTuLbl MOTYT BECTU cebA Kak BOMHbI — OHW Kak Obl «pa3MasaHbl» B NPOCTPaHCTBE,
NO3TOMY MOXHO FOBOPUTb HE 00 MX TOYHbIX KOOpAWHATax, a NUlb O BEPOSATHOCTU MUX
obHapyxeHusi B onpeaeneHHoM npocTpaHcTBe. TakMm obpa3om, KBAHTOBAA MexaHuka
dukcmpoBana KopnycKkynspHO-BOMHOBOW Ayanu3m — B OAHUX criydasax ygobHee yactuupl
cynTaTb BONHaMK, B ApYyrnx, HA060pPOT, BOMHbLI YacTULAMM.

C npuvHUMNOM HeonpeadenéHHOCTU MoHayany cornawanuce Janeko He Bce
dun3mkn; ero BceobllemMy npu3HaHMIO npejlwecTBoBana AOBOMBbHO  AnuUTeNbHasA
anckycena. OcyuwlectBnéHHast enseHbeprom wn  passutas bopom mHTepnpeTauums
KBAHTOBOM Teopuu TMonyynna HasBaHWEe KoreHz2azeHckou. B pamkax paHHou

MHTEepnpeTaumm OCHOBHbLIM MNOJNOXEHUEM KBAHTOBOM Teopun BbICTynaeT rpuHuuUn
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donosTHUMeIbHocMu, o3Havarowmn TpeboBaHne NPUMEHATL ANA NOMy4YeHUs LeNoCTHON
KapTMHbl M3y4aemMoro obbekTa B3aMMOMCKMYaKLWME Knaccbl MOHATUN, NpubopoB M
nccnegoBaTenbCkMX npouenyp, KOTopble WCNOMb3yKTCA B CBOMX  Cneuuduveckmx
YCNOBUAX W B3aMMHO AOMNOMHAT Apyr gpyra. NpuHUMn AONOAHUTENBHOCTU, Takum
obpa3omM, nO3BONWN  OOMOMHUTL  KNAcCUYecKMe Teopun  KBAHTOBbIMWU, a He
NPOTMBONOCTaBUTb UX APYr APYryY.

Bckope nocne Toro, kak lenseHbepr u LpéanHrep paspabotanu KBaHTOBYHO
mexaHuky, [Monb AgpuveH Moppuc LOupak (1902-1984) npegnoxun 6onee ob6uiyto
TEOpuo, B KOTOPOW 3reMeHTbl crneunaribHOW Teopuu OTHOCUTENBbHOCTU OWHLUTENHA
coyeTanucb C BOJSIHOBbIM ypaBHEHMEM. YpaBHeHue [dnpaka npuMeHMMO K 4Yactuuam,
ABVXYLLUMMCS C NPOU3BOSbHbIMU CKOPOCTAMKU. CNNH U MarHUTHbIE CBOWCTBA 3NEKTpOoHa
cnegosann un3 Teopunm [dupaka 6e3 kakux Obl TO HM ObINO  AONOSTHUTENbHbLIX
npegnonoxeHun. Kpome Toro, Teopua [upaka npegckasbiBana CyLecTBOBaHuE
aHTU4YacCTuL, TaKMX, KakK MO3UTPOH W aHTUNPOTOH, — [OBOWMHWUKOB 4YacTuy C
NPOTMBOMNOSIOXHbLIMM MO 3HAKY 3MNEKTPUYECKNMN 3apsaamu.

KBaHTOBO-MexXaHMYeCKMn Nnoaxo4 K CTPOEHUKD atomMa MpuBEN K CO34aHUK
NPUHUMNMANbHO HOBbLIX NPeACcTaBfieHUA O NPUPOAE XUMUYECKOW CBA3KU. Yxe B 1927 r.
Banbtep [leHpux [entnep (1904-1981) un ®puy JloHaoH (1900-1954) Havanu
paspabaTbiBaTb KBAHTOBOMEXAHWYECKYID TEOPUID XUMUYECKOW CBHA3M U BbINOMHUN
NPUBNMXKEHHbIN pacyeT Monekynbl Bogopoada. PacnpocTtpaHeHne metoga [entnepa-
JloHooHa Ha MHOroaTOMHbIE MOSIEKYMbl MPUBENO K CO30aHUI0 mMemoda 8asieHMHbIX
cessell, kotopbli paspabotanu B 1928-1931 rr. JlanHyc Kapn Monuur (1901-1994) un
IbkoH Knapk Cnatep (1900-1976). OcHOBHas wmges 3TOro MeToda 3akfo4vaeTcs B
NpeanonoXeHnn, 4YTo aTtoMHble opbuTanu coxpaHsalT npu obpa3oBaHMM MOMEKyIbl
N3BECTHYIO MHAMBMAyansbHocTb. B 1928 r. MNonuHr npeanoxun meopuro pe3oHaHca w
naew eubpudusauyuu amomHbix opbumarel, B 1932 r. — HOBOE KONUYECTBEHHOE
MOHATME 3NEKTPOOTPMUATENBbHOCTM U LUKany 3nekTpooTpuuatenbHOCTEN, Bbipasun
3aBUCMMOCTb MeXAy ANEeKTpOoTPMLUATENBHOCTLIO U AHEPTMEN XMMNYECKON CBA3MN.

®pugpux XyHa, Pobept CaHgepcoH MannukeH (1896-1986) w [xoH 3aBapg
INenHapa-xoHc (1894-1954) B 1929 r. co3pgann OCHOBbI Memoda MOJIEeKYISAPHbIX
opbumanet. B ocHoBy MMO 3anoxeHo npegcrtaBneHne O TMOMIHOM noTepe
MHONBMAOYaNnbHOCTM aTOMOB, COeAMHMBLUMXCA B Moriekyny. Monekyna, Takmm obpasom,
COCTOUT He un3 aToMoB, a npeacrtaBnseT cobor HOBYK cuctemy, 0Opa3oBaHHYHO

HECKOJIbKUMN aTOMHbIMKU  dOpaMn 1N OBUXYWMMUCA B WX TMNOJie 3NEeKTPpOHaMU.
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®puapux XyHa Npeanoxun Takke COBPEMEHHYHO Knaccugukaumo XMMNUYECKNUX CBA3EN; B
1931 r. OH NpuUWén K BbIBOAY O CyLLECTBOBAHUW OBYX OCHOBHbIX TUMOB XUMWYECKUX
CBs3er — NPOCTOM, U G-CBA3U, U TT-CBA3N. Ipux Xtokkenb (1896-1980) pacnpocTtpaHun
metoq MO Ha opraHudeckne coeaunHeHuns, cdopmynuposas B 1931 r. npasuno
apomaTudeckon ctabunbHocTh (4n+2), ycTtaHaBnNuBaroLlee NpUHaanNeXxXHoCTb BELLECTBA K
apomMaTnyecKkomy psgy.

Takum ob6pa3om, B KBAHTOBOW XMMUW Cpady BbIAENUMCH ABa Pa3nMyHbIX Nogxoaa
K MOHUMaHMI0 XMMUYECKOWN CBSA3U: METOL MOSEKYNSAPHbIX opbutanen n Metoq BaneHTHbIX
cBazen. CpaBHMBasi 3TM ABa METOAA, HETPYOHO 3aMeTUTb W3BECTHbIE aHanorum c
TEOPUSMU CTPYKTYpHOW Xxumum XIX Beka — pasnuuus 9TUX METOAOB HanoMWHaloT
pasnuuusa Mexay HOBOM Teopuen TUnoB v Teopuen BaneHTHocTM. MMO, kak Hekorga
HOoBasd Teopusa TUMOB, paccMaTpuMBaeT MOJSEKYNY KaK MPUHUUNUANbHO HOBOE, efuHOe
obpasoBaHne; MBC, nogobHO Teopum BaneHTHOCTU, B 3HAYUTENbHOW CTEMNEHU
npeacrasnsaet cobon aganTuBHbIN nogxod. NockonbKy KBaHTOBO-MexaHU4eckas Moaesb
aToMa oOkKasanacb Kyga MeHee HarnggHow, 4em knaccudeckasi, metogq BC  kak
npeacraBneHne, KOTOpoe, COXPaHUB HArNsAHOCTb, HE CIULLIKOM NPOTUBOPEYNIIO NCTUHE,
npunobpetaetr (ocobeHHO noHavany) 6onee wupokoe pacnpocTtpaHeHne. OpHako,
HECMOTPS Ha pasnunums B nogxogax, oba metoga NpMBOAAT K NMPaKTUYECKM OLMHAKOBbLIM
pesynbTatam.

bnarogapsa kBaHTOBOW MexaHuke K 30-m rogam XX Beka B OCHOBHOM Obin
BbIICHEH cnocob obpas3oBaHUsA CBA3N Mexay aToMamu (4TO, KCTaTu roBopsi, ABNSASOCH
TpygHENLWMM BONPOCOM aToMmM3ma, HadmHasa ot Jleskunna n [emokputa). Kpome Toro, B
pamKax KBaHTOBO-MEXaHUYECKOro noaxoda Monyynno KOPPEKTHYK  OU3NYECKYIO

MHTEepnpeTauno MmeHagerneesckoe y4yeHne o nepnmoanydHoCTu.
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3AKIOYEHUE

K cepeanHe 30-x rogoB XX Beka Xumuyeckas Teopusi npuobpena BrOMHe
COBPEMEHHbIN BUA. XOTA OCHOBHbIE KOHLEMUMN XUMUK B AalNbHENLIEM CTPEMUTENBHO
pas3BuBanuCb, NPUHUUNNANbHBIX UBMEHEHUI B TeOpUM BorbLIE HE NPOMCXOAUNO.

Cnegyet oTmMeTuTb, YTO BCE CKasaHHOe B npeablaywen rnase 06 uctopum
YCTaHOBIEHNA CTPOEHUS aToMa 1 NpUpoabl CBA3N MeXay atoMaMn SBASeTCs UCTOpPUEN
HEe TONMbKO W He CTOMbKO XWUMMUMK, CKONMbKO OU3MKM M €eCTeCTBO3HaHMs BooOLle.
YcTaHOBNeHne AenMMOCTM aTtoMa, KBaHTOBOMW MPUpPOAbl M3MyYeHUs, co3gaHue Teopum
OTHOCUTENIbHOCTU W KBaHTOBOW MEXaHVUKWU npeactaBnanm cobon peBOMOLMOHHDBIN
nepeBopoT B MOHUMaHUM OKpYXalLWMX YenoBeka (uUandecknx sBreHun. ITOT
NnepeBoOpOT KOCHYIICA Npexae BCEro MUKpPO- U Merammpa, 4To K XMMUU B KNnacCU4YeCKoM
CMbICre, Kasanocb 6bl, He MMeeT NPSAMOro oTHowweHnd. OgHako B 3TOM U 3akno4vaeTcs
ogHa wun3 ocobeHHocTen XxuMum XX Beka: Ans MOHUMAaHUS TMPUYMH, KOTOPbIMMK
obycnosBneHbl yHOaMeHTarnbHble XUMUYECKME 3aKOHbl, MOTpeboBanocb BbLINTU 3a
npegensl npegmeta xMmuu. HblHEe TeopeTudeckass XMMWSA B 3HAYUTESIbHOW CTeneHu
npeacraBnseT cobon usnKy (npexae BCEro TEPMOAMHAMUKY U aTOMHYK (OU3KKY),
«aganTUPOBaHHYO» AONsl PEeLleHus XMMUYECKMX 3adad. B 3HauMTenbHOM CcTeneHu
UMEHHO JOCTWXEHUS (PU3NKN caenanm BO3MOXHbBbIMU OrPOMHbIE YCNEXN TeopeTUyYecKomn
N NpUKNagHon xmmumn B XX CToneTun.

N3noxeHne copgepxaTefibHOM 4acTu COBPEMEHHOM XMMUWM B KPaTKOM
UCTOPUYECKOM O4YEepPKe BpPsi4 NN BO3MOXHO BCNEACTBME KOMoccanbHOro ob6béma
nHpopmauun. BbiTb MoXeT, nmeno 6bl CMbICA NpuUBECTU 0630p OCHOBHLIX 3Tanos,
OQHaKO 3TOT 0630p HW B KOEN Mepe He MOor Obl NpeTeHAoBaTb Ha MOMHOTY. Xnumus B XX
BEKe 4pe3Bbl4aMHO YCMNOXHWMACb M paclumMpunacb MO CPaBHEHMIO C KNacCUYECKUM
nepnogoMm. OOBLEM XMMWYECKMX 3HAHUKM CTan HACTOMbKO BENWK, YTO COCTaBliEeHMEe
KpaTKoro, B HECKOSIbKO CTpaHuU, OYepka HOBEWLWEW WUCTOpPUM XUMUM MpeacTaBnseT
cobon CrnoXHenLwy 3agadvy, B3STbCS 3a KOTOPYH aBTOp HacToswen paboTel He cunTaeT
ansi cebss BO3MOXHbIM.

Tem He MeHee, HEOOXOAMMO BbIOENUTL OCHOBHbIE YEPTbl COBPEMEHHOW XUMUW,
oTnnyaroLme eé oT KNacCcuyeckorn XumMmm BTOpon nonoBuHbl XIX Beka.

Mpexne Bcero, co3gaHne HagEXHOro TeopeTMyeckoro oyHaameHTa npuBeno K
3HaYUTENbHOMY  pPOCTY  BO3MOXHOCTEW MNPOrHO3MPOBAHUS  CBOWCTB  BeLLeCTBa.

CoBpeMeHHasi XMMusi  Hembicriuma ©6e3  LUIMPOKOro  UCMofb30BaHUST  PU3UKO-
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MaTemMaTM4eCKOro annapata M pasHooOpasHbIX pacyETHbIX MeToaoB. [porHocTnyeckmne
BO3MOXXHOCTU XMMUU PaCnpOCTPaHSATCS He TONbKO Ha CBOWCTBA BeELLECTBA, OCHOBHbIE
KONMUYECTBEHHbIE XapaKTEPUCTMKM KOTOPbLIX 3a4yacTyd MoryT ObITb paccyuTaHbl [0
onbITa, HO M Ha YCrOBUS CUHTE3a 3TOrO BELLECTBA.

Ewe ogHon ocobeHHOCTbIO Xxnmum B XX BEKE CTano nosierieHMe 6onbLuoro ynucna
HOBbIX aHaNUTUYECKUX METOOO0B, Npexae Bcero puamyecknx m U3NKO-XMMUYECKUX.
LLinpokoe pacnpocTpaHeHne nonyYnsiv peHTreHOBCKas, 3NeKTPOHHas U MH(pakpacHas
CMEKTPOCKOMUA, MarHeTOXMmusi U Macc-crnektpomeTpus,  cnektpockonua  IlP
(3anekTpoHHOro napamarHMTHOro pesoHaHca) u AMP (sgepHOro MarHMTHOro pes3oHaHca),
PEHTreHOCTPYKTYPHbIA aHanuM3 U T.M.; CAUCOK MCMNOSib3yeMblX MEeTOAOB 4Ype3BblYaniHO
oOwunpeH. HoBble OaHHble, NOSyYEHHbIE C MOMOLLBLI0 (PUNKO-XMMUYECKNX METOAOB,
3acTaBunu nepecMoTpeTb Uenbln pag pyHOaMeHTanbHbIX NMOHATUA U NpeacTaBfieHnin
xnmmn. CerogHs HA OOHO XMMWYECKOE MUccrnenoBaHMe He obxoautcs 6e3 npuBneyYeHus
PU3MYecKMX MeToOO0B, KOTOpble MO3BOMSAKT OnNpedensTb CocTaB  uUccnegyembix
00BbEeKTOB, YCTaHaBnMBaTb MefbYalluMe [eTann CTPOEHUS MOMeEKyrn, OTCheXuBaTb
NPOTEKAHNE CNOXHENLLMX XMMUYECKNX MPOLIECCOB.

[1nsa cCOBPEMEHHOM XMMMUM TaKKe CTano OYEeHb XapaKkTepHbiM BCE Gonee TecHoe
B3aMMOAENCTBME C APYrMMU eCTeCTBEHHbIMW Haykamun. dusmndeckas u buonornyeckas
XUMUSI  CTanu BaXHEWWMMW pasgenaMmm  XUMUW  Hapsgy C o KIacCUYecKUMmn  —
HEOPraHM4YecKon, OpraHMYeckoM U aHanutudeckon. lloxanyn, MMEHHO Guoxmmusa co
BTOPOW NOJSIOBUHbLI XX CTONETUA 3aHMMaEeT NuaupytoLlee nonoXxeHne B eCTeCTBO3HAHUM.

OpgHoBpeMEHHO C MPOLLECCOM MHTEerpaumm ectecTBeHHbIX Hayk B XX cTonetum
MHTEHCUBHO npoTekan u npouecc andpdepeHumaumMm camom XMMUK. XOTH rpaHuubl
MeXay BHOBb BbIAENAOLWNMUCSA pasgeniaMmm XMMumM OCTaToOYHO YCNOBHBI, KONnongHas u
KOoopAnHaLUMOHHas XUMus, Kpuctannoxmmms n ANEKTPOXNMUS, XUMmnsa
BbICOKOMOSEKYNSIPHbIX COeAMHEHNA N HEKOTOpPbIE Apyrue pasgensl npuobpeTaloT YepTbl
CaMOCTOATENbHbIX HaYK.

Bce nepeuyncneHHble OCOOEHHOCTM COBPEMEHHOW XUMWUW B COBOKYMHOCTU
crnocobCTBOBaNM 3HAYUTESNIbHOMY YBESIMYEHUIO CKOPOCTM HAKOMIIEHUS XUMUYECKUX
3HaHMn. OBBEM 3HAHMI HACTONbLKO BbIPOC, YTO N306UnNmMe nHdopmaumm cTano ogHon n3
CepbE3HbIX NPobrieM CerogHALWHEN HayKK.

HensbexHbiM CrneacTBMEM COBEPLUEHCTBOBAHUS XUMMUYECKOW TEOopun HABUIIUCH
HOBblE YCMNEeXu MNpakTUYecKon xumuun. M3 BblgaloWMXCS OOCTMKEHUM XuMmm XX Beka

AOCTaTO4YHO YNOMAHYTb XOTA Obl Takue, Kak KaTanuMTUYEeCKMA CUHTE3 amMuaka,
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nonyyYeHne CUHTETUYECKNX aHTMOMOTMKOB U NONIMMEPHBIX MaTepuarnos. Ycnexvm XMMNKOB
B Jene nosly4yeHust BelecTBa C XeflaeMbIMM CBOMCTBAMU B YMCIIe MPOYMX SOCTUKEHUN
NPUKNagHOM Hayku K KOHUy XX CToneTus NpuBenn K KOPeHHbIM npeobpas3oBaHusM B
XN3HM YenoBeyecTBa. XMMWUKM HaLLMW fiekapcTBa OT HeusneymMmbix paHee 6onesHewn,
noslyymMnu BeLlecTBa M mMaTepuarnsbl, UCNOSb30BaHUE KOTOPbLIX CYLECTBEHHO YNy4LIUIio
YCNOBUS XU3HU nogen. B 3HaumMTenbHOM cTeneHn Gnarogaps pasBuUTUIO NPUKIIagHON
XUMUKN CPeaHAS NPOOOITIKUTENBHOCTb XXU3HU YernoBeka 3a ABajLuaToe cToneTue Bbipocra
npakTU4YeCcKn BABOE.

Bnpoyem, coBpemeHHas xvumua fana B pPyku nogen Takke U 3pdekTuBHble
cpeacTBa COKpalleHUsa MPOAOSDKUTENBHOCTM YerIoBEYECKOM XU3HU. [JOCTMXKEHNA HayKu
Aaneko He Bcerga ucnonb3ylTca noabMy B Gnarmx uensix, He Bcerga pesynbTaTbl
NPaKTUYECKOro UCNOSIb30BaHUSA HayYHbIX OTKPbITUA OKa3blBalOTCA B TOYHOCTU TaKUMW,
Kak oxuaanocb. Bcsakui ycnex B gene MNOKOpPeHus npupoabl HeU3BexHO BreYyéT 3a
cobon, Hapsagy C BbIrogamu, elé M MnosiBNeHMe HOBbIX Npobrem — 3KONOrnyeckux,
3TUYECKMX U T.M., pelleHne KOTOpbIX OMATb-TakM SABMSETCS He B MOCMEeOHIon ovepedb
3agayen Hayku.

[oBopsA 06 ycnexax MpakTUYECKOro MpPUIIOXKEHUS OOCTMXKEHUW Hayku, cregyet
NogYepKHYTb, YTO UCTOPUS €CTEeCTBO3HAHUA BOOOLLE M XUMUM B YACTHOCTU MOCTOSIHHO
noaTeepxgaet ocoby UEeHHOCTb (PyHOAMeHTarbHbIX UCCNefOBaHUN — «3HAHWSA paau
3HaHus». MIcTopudeckun OnbIT HarnsgHO CBUAETENbCTBYET, YTO MNOYTU  BCSAKOE
3HauyuTenbHOE Hay4YyHoe OTKPbITUE B MOMEHT CBOEro COBEPLUEHUS NULLIEHO NPaKTU4eCcKon
ueHHocTn. OpHaKO MMEHHO Ha TOM, YTO WM3y4eHO dyHOAMEHTANbHON HayKOW
AecaTuneTnsa Hasad, OCHOBbLIBAOTCA CErofHSALIHNE yCnexyu Hayku NpuknagHown.

Eweé ogHnm BaXHeNWuM pesynbTaToM AOCTWXKEHUW (PyHOAAMeHTanbHOW HayKku
ABMSETCA CO3JaHMe W MNOCTOAHHOE COBEpPLUEHCTBOBAHWE Hay4YHOW KapTUHbI Mupa.
lMockonbKy Hawwu npeacTtaBneHns o BceneHHon co3garoTcs MHAOYKTUBHBIM NYTEM, OT
YacTHOro K obLiemy, Hay4YHast KapTHa MUpa HenpepbIiBHO YTOYHAETCA U B NPUHLMNE He
MOXeT ObiTb OKOHYaTenbHO 3aBeplwéHHon. CBOW BKMNag B €€ COBEpPLUEHCTBOBaHME
npeacTouT BHECTM M TeM, KOMY afpecoBaH HACTOAWMA O4YepK — CerogHsWHUM

CTyAeHTaM-XMUKaM.
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WUMEHHOW YKA3ATEIb

AGerr (Abegg), Puxapa Bunbrenbm NeHpux (1869-1910) — HemeLkuin omank, OOUH U3 aBTOPOB KOHLEMLMK
3NEKTPOBANEHTHOCTH.

ABuueHHa (Avicenna) — cm. M6H CuHa

ABoragpo au KsapeHbs (Avogadro Conte de Quaregna), Ameaeo (1776-1856) — ntanbsaHckun unsmk un
XMMUK. OTKPbIN CTEXMOMETPUYECKUIA 3aKOH, Ha3BaHHbIN €ro MMeHeM; paspaboTan meTos onpeaeneHns
aTOMHBIX Macc U1 YCTaHOBMIT KONIMYECTBEHHbIA COCTAB MHOMMX COEAVMHEHWIA.

Arpukona (Agricola) (lTeopr bayap) (1494-1555) — Hemeukun anxumnk n metannypr. OguH 13 cosgatenemn
TEXHUYECKON XMMUU KaK paunoHanbHOro HanpasnieHua B anxXxmMmnn. KHurm AFpI/IKOJ'IbI bonee OBYyX BEKOB
ABMSAMMCH MaBHbIM PYKOBOACTBOM MO MeTannypruu, ropHoMy 1 npobupHomy aeny.

An bxunpaku (nepsas nonosuHa X1V B.) — apabckmin anxmmuk.
An PyxaBu, Aiito6 (769-835) — apabckuin anxmmuk.

Anb-BupyHu, Aby-ap-PainxaH Myxammeg nbH Axmes (973-1050) — apabcekuin maTemMaTuK, aCTPOHOM U
anxumuk. OgHUM 13 NepBbiX B apabckom Mupe BbiCKkasar npeanonioxeHne o Tom, 4To 3emns BpallaeTcs
Bokpyr ConHua.

Anbb6ept Benukun (Albertus Magnus) [HacToswee umsa Ans6epTt coH bonbwtear (von Bollstadt)] (1193-
1280) — HemeLku dounocod, Teonor n anxmmuk. NpoBoaMn cMcTeMaTU3auunio 1 NEPECTPONKY
KaTonu4yeckoro 6orocnosus Ha 6ase apucrtotenuama.

AHakcumaHgp (oK. 570-492 0o H.3.) — aHTUYHBIN rpeveckuii Gunocod MUNeTckon Wwkonbl. OgHUM 13
nepBbIX NPEANONOXNUI CYLLLECTBOBAHME HECKONBbKNX NEPBOHAYar Ten kak pasHblX NposiBIIEHNI
rnepeBoMaTtepun.

AHakcumeH Munetckum (ok. 585-525 00 H.3.) — @HTWYHbBIN rpevecknii PUNocod MUIETCKON LUKOSbI.
lMepBoHavanom Ten Bcex Ten cumTan Bo3ayX.

ApuctoTtenb Ctarupckum (384-322) — aHTH4YHbIN rpeveckuin ounocodp. CosgaTtens hopMarnsHON JOMMKN,
aBTOP MHOTMMX COMMHEHWUI Mo chmunocodmm 1 ecTecTBo3HaHUO. PaspaboTan y4yeHne o YeTbIPEX arieMeHTax-
CTUXUSIX, COCTaBISABLUYIO OCHOBHYIO TeopeTudeckyto 6asy anxmmmu,

Ap-Pa3u, AGy bakp Myxammep ubH 3akapuiia (Pasec) (864-925) — apabckuin anxumuk.
YcoBepLUEHCTBOBAr PTYTHO-CEPHYIO TEOpUto, A06aBNB B HEE TPETUIA MPUHLMM — COfb.

AppeHuyc (Arrhenius), CeaHTe ABrycTt (1859-1927) — wBeackMin omM3nKOXMMUK. ABTOP TEOpUM
3NEKTPONNTUYECKON ANCCoLMaL MM 1 MHOTMX paboT B 06nactn xmumMmyeckon knHeTukn. Ho6. np. 1903 r.

Bawnep (Baeyer), MloraHH ®pugpux Bunbrensm Agonbd ¢oH (1835-1917) — HEMeUKNIA XMMUK-OPraHuK,
aBTOP MHOTMMX OpraHMYeCcKNii CUHTE30B (Hanp. MHAWUro), co3gaterib Teopumn HanpsbkeHni. Ho6. np. 1905 .

Banbmep (Balmer), NoraHH Akob (1825-1898) — wsenuapckuii usmk, oTKpblBaTENb OAHOW U3 CEpUi B
cnekTpe atoma Bogopogaa (cepust banomepa).

Bayap (Bauer), 'eopr — cm. Arpukona.

BeunnbuwrentH (Beilstein), ®puapux Konpag (1838-1906) — poccunCKMn XMMUK-OPraHnK, aBTop
cMcTeMaTUYECKOro CnpaBoYHOro PyKoBOACTBA MO OPraHUYECKUM COEANHEHUSIM.

BeketoB, Hukonain Hukonaesuy (1827-1911) — pycckuin (oM3MKOXUMUK, OOUH N3 OCHOBaTENen XMMUYecKom
OVNHaMUKW.

Bekkepenb (Becquerel), AHTyaH AHpu (1852-1908) — dopaHLy3CKkMin hr3nK, OTKPbIBLLUMIA PaanOaKTMBHOCTb
cornen ypaHa; yctaHoBun npupogy p-uanyveHus. Hob. np. 1903 r. (coBmecTHo c I1. Kiopun 1
M. CknogoBckon-Kiopn).

BekmaH (Beckmann), OpHcT OTT0 (1853-1923) — HEMELIKMI XMMWK; BBEN B NPAKTUKY KPUOCKOMUYECKUIA
MeTOA onpeaeneHns MoneKkynsapHbIX Macc, n3obpén anddepeHumnanbHbin TEpMOMETP (TEPMOMETP
BekmaHa).

BepHynnu (Bernouilli), Danuun (1700-1782) — weenuyapckuin matemaTuk U €CTeCTBOUCTbITATENb.
PaspabaTtbiBan 3akOHbl MEXaHUKN XUOKUX N ra3000pasHbIX Ten.

BepTtno (Berthelot), Meep 3xeH MapceneH (1827-1907) — dopaHLy3CKUIA XUMUK U OBLLECTBEHHBIN
aestens. OguH N3 ocHoBaTenen TePMOXMUA. ABTOP MHOXeCTBa paboT B 061acT opraHU4eCcKom XMMnm,
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XUMUYECKON KNHETUKM, NcTopmm Xmmmnn; oamH n3 HmcnposepraTeneVl Teopun sutTann3ma. Bbin MWHUCTPOM
npoceewieHna 1 MUHUCTPOM MHOCTPaHHbIX gen d)paHLu/m.

BepTonne (Berthollet), Knog Jlyn (1748-1822) — copaHuy3sckmun xumnk. OanH U3 cosgartenein HoBowm
XMMU4eckon HomeHknaTtypsol. Anckytnposan ¢ XK.J1. [pycTom no Bonpocy 0 NOCTOSIHCTBE COCTaBa
BeLLEeCTB, OCHOBbIBAsACb Ha CBOEN TEOPUU, CBA3bIBAIOLLEN NPOTEKAHUE XUMUYECKMX PeaKkUUin ¢ Maccamm
peareHToB.

Bepuenuyc (Berzelius), MéHc Akob (1779-1848) — uBeACKUI XUMUK, CO3AATENb CUMBOMMKA XUMUYECKUX
anemeHToB. CUCTEMATUYECKM 3aHMMAarCs U3yYEHUEM COCTaBa BELLECTB U onpeaeneHneM aTOMHbIX BECOB
anemeHToB. BHéC GonbLUON BKMas B COBPEMEHHYIO XUMUYECKYH0 TEOPUIO; CO3Aan 3MeKTPOXUMUYECKYHO
TEopuIo cpoacTea.

Bexep (Becher), NoraHH Noaxum (1635-1682) — HemeLkuin xumuk. Cosgan Teoputo TpéX 3eMerb
(kameHucTas, XupHas 1 nety4vas), SBNSOLWLMXCA COCTABHBIMU YaCTAMW TeS, pa3BUTMEM KOTOPOM cTana
hNOrnMCTOHHAas TeOpPUs ropeHus.

Buo (Biot), >KaH Batuct (1774-1862) — chpaHLy3CKnii UMK, OTKPbIBLLNIA SSBNIEHWE ONTUYECKOW
aKTUBHOCTM BeLLECTB.

BupuHryyyo (Biringuccio), BaHou4o (1480-1539) — nTanbAHCKUN MHXEHEP U YYEHbIN.

BnomcTtpaHa (Blomstrand), Kpuctnar Bunsrensm (1826-1897) — weenckuii XuMmuK, OAMH U3 co3paTenen
LieMHON TEOPUU CTPOEHUSA KOMMNIEKCHBLIX COEANHEHWIA.

Bnak (Black), Oxo3ed (1728-1799) — woTnaHacknii usmK N XMMKK, OAWH U3 OCHOBaTenen
MHEBMAaTUYECKON Xxumunn. BBEN NOHATUE TENNOEMKOCTU U YCTAHOBUI CYLLECTBOBAHUE CKPLITBIX TEMMOT
nnaeneHuns 1 napoobpasoBaHus.

Boanengep (Bodlander), MBugo (1856-1904) — Hemeuknii GU3NK, OANH U3 aBTOPOB KOHLIEMLMM
9N1EKTPOBANIEHTHOCTH.

Bownnb (Boyle), PobepT (1627-1691) — aHIMUACKNA XMMUK, OCHOBATENb aHanUTuyeckon xumun. Beén B
XVMUIO paumoHanbHoe MNOHATUE XMMNYECKOTO 3reMeHTa; CTOPOHHUK KOPMYCKYNAPHON (aTOMUCTNYECKON)
Teopuw.

Bonoc Oemokputoc ([Ncego-AemokpuT) (ok. 200 40 H.3.) — anekcaH4PUNCKUI anxXMMnK, OGHUM U3
nepBbiX BbICKA3aBLUMIA UOE TPAHCMyTauMmM MeTarnsos.

BonbumaH (Boltzmann), Jlioasur (1844-1906) — aBCTPUACKMIA PU3UK, OOUH U3 OCHOBAaTENEN
cTaTucTnyeckon dmanku. [lan ctatuctmyeckoe o6ocHoBaHME BTOPOro Havarna TepMOANHAMUKK.

BoHaBeHTypa (Bonaventura) (dngaHua, [xoBaHHK) (1221-1274) — ntanbsHCKUA KapauHan, unocod-
MWUCTUK, TEONOr M anxmMuk. Kak cuMtaeTcs, nepebiM NONy4mn Lapckyto BoAKy (aqua Regis). MNpuuncneH k
NUKY CBATbIX B 1482 T.

Bop (Bohr), Hnnbc XeHpuk OJasug (1885-1962) — aatckmii uank, OavH M3 co3gaTterniel COBpeMeHHOM
dmsukun. Cosgan Teopuio aToMa, CoOYETAOLLYHO KIacCUYeckue NpeacTaBneHunsl ¢ KBaHTOBbIMU. VHMumaTop
pa3paboTku KoMeHrareHCKon MHTepnpeTaLmm KBaHTOBOW MexaHuki. HoG. np. 1922 r.

BpayH (Braun), Kapn ®epaunHaHg (1850-1918) — HemeLkuii dpunsumk. Hesasucumo ot A. Jle LWaTtenbe
chopmynupoBsan NpuHUMN noasuxHoro pasHosecus. Ho6. np. 1909 r. (coBmecTHo ¢ I'. MapkoHw).

BpayHep (Brauner), borycnas (1855-1935) — yewicknii XuMuk; NnpoBoAnN cuctematmyeckue paboTbl no
YTOYHEHUIO aTOMHBIX MaccC 3N1IEMEHTOB, NPEASIOKNI U3BMEHEHUS B NEPUOSUYECKYIO Tabnumuy.

BpéHcTen (Bronsted), MloxaHHec Hukonayc (1879-1947) — natckuin pusmkoxmmuk. Mpeanoxun
NMPOTOHHYO TEOPMIO KACIOT U OCHOBaHWN, pa3BuBas TEOPUIO KUCITOTHO-OCHOBHOIO KaTanuaa.

Bpownnb (de Broglie), Ilyn Buktop Nbep PavimoH ge (1892-1987) — dopaHuy3ckuii hunsmk, aBTop ngeu o
BOJIHOBbIX CBOMCTBax MaTepun. OguH u3 cosgaTtenen KBaHToBoOM MexaHunku. Hob. np. 1929 r.

ByH3eH (Bunsen), PobepT Bunbrensm (1811-1899) — HemeuKnin r3MK U XMMMWK, OCHOBOMOJSTOXKHUK
CreKTparnbeHoro aHanusa. PaspaboTtan ocHOBbI ra30BOro aHanv3a, CKOHCTPYMpOBan ra3oByHo ropersky,
negstHOW KanopumeTp.

BypraBe (Boerhaave), lepmaH (1668-1738) — ronnanackun Bpad, 60TaHMK n xumMuK. ABTOp y4ebHuKa
«OcHoBaHNA XUMUNY .

ByTtnepoB, AnekcaHgp Muxannosud (1828-1886) — pycckuin XuMrK-opraHuk, cosgaTtens Teopuu
XMMWYECKOro CTPOEHUS OpraHN4YeCKkuX BeLecTB.
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BakoH (Bacon), Pogxep (1214-1292) — aHrnuiickmuin punocod, pusmk, acCTPOHOM U anxmMMuK.

BakoH (Bacon), ®peHcuc (1561-1626) — aHrnunckunii comnocod-matepunanuct. MNpegnoxun pedopmy
Hay4YHOro MeTofa, OCHOBOW KOTOPOro CYMTan 3KCNepMMeEHT 1 ero 06paboTky NOCPeacTBOM fNOrnMyYecKomn
NHAYKLMW,

Baare (Waage), lNMetep (1833-1900) — HopBeXCKUI y4€HbIN, coBMecTHO ¢ K. M. lN'ynbabeprom
NpeanoXUBLLNIA 3aKOH OENCTBYHOLLNX Macc.

BanbaeH (Walden), Maynb (1863-1957) — naTbILICKUIA XMMUK, U3BECTHbIA paboTamMm No aNeKTPOXMUA 1
ONTUYECKON U30MEPUU; OTKPLIM T.H. BanbAeHOBCKOE obpalleHue.

BaH NenbmoHT (van Helmont), Ax bantuct (1579-1644) — ronnaHAcK1Mn eCTeCTBOUCMbITATENb,
npeacrasuTenb NaTPOXMMUN.

BaH geH Bpyk (van den Broek), AHToHnyc (1870-1926) — ronnangckun pusmk; BelABUHYI TMNOTE3Y O
paBeHCTBE MONMOXUTENbHOrO 3apsga Sapa atoMa nopsgkoBoMy HOMEPY 3NieMEHTa B NEpMOaNYECKON
Tabnuue.

BaH-gep-Baanbc (van der Waals), NoraHH duaepuk (1837-1923) — ronnaHacknii nsuk; BbiBen
ypaBHeHUe COCTOSHWUS peanbHbix rasos. Ho6. np. 1910 .

BanT-I'odrp (van't Hoff), Ako6 MeHpuk (1852-1911) — ronnanackun dunsmkoxmmuk. Cosgan Teoputo
NPOCTPAHCTBEHHOIO PacrnosioXeHs aTOMOB B MOSEKYIIe; OTKPbIN 3aKOHbI XMMUYECKOW KUHETUKN, BbIBEN
psif, 3aKOHOB XUMMYECKOW TEPMOANHAMMKU. 3aroXnn OCHOBbI Teopumn pa3baBneHHbIx pacTBopoB. Ho6. np.
1901 .

Bénep (Wohler), ®puapux (1800-1882) — HEMELIKMIN XUMUK; OTKPbIS SIBIIEHWE N30MEPUN, MOy
MOYEBUHY M3 LMaHaTa ammoHus. OguH u3 cosgaTteneit TEoOpUM CIOXKHbIX paauKanos.

BepHagckui, Bnagumup ViBaHoBndy (1863-1945) — poCCUMIACKMI U COBETCKUA XMMUK, MUHEpPAaror u
Kpuctannorpad, OCHOBOMOMOXHMK BMOreoxnmmm.

BepHep (Werner), Anbdpeg (1866-1919) — wiBenLapckun Xxumuk; paspaboTtan KoopaMHaLNOHHYI0 TEOPUID
KOMMMEKCHbIX coeanHeHnin. Hob. np. 1913 r.

BunnanoBa (de Villanova), ApHanbgo ge (1240-1313) — ncnaHckuii Bpad 1 anxvmMuk, npeacrasuTenb
MUCTUYECKOro HanpaBreHus.

Bunnap (Villard), Monb (1860-1934) — ppaHLy3CcKkMin pU3UNK; OTKPLIN raMMa-nsnyyeHuve.

Bunbrenbmu (Wilhelmy), Jioasur ®epamHara (1812-1864) — HeMeLKnii XMMUK, MONOXUBLUMIA HaYano
XUMUYECKOMN KMHETUKE NccneoBaHNEM CKOPOCTU MHBEPCUU Caxaposbl.

Bunknep (Winkler), Knemenc AnekcarHap (1838-1904) — Hemeukmin xumuk. OTKpbIN NpeAcKka3aHHbIn
MeHaeneeBbIM aKacunmMumn (repmaHun).

Bucnuuenyc (Wislicenus), MloranH Agonbd (1835-1902) — HeMeLKniA XMMUK; OTKPbIT ONTUYECKUe
N30Mepbl MOJTOYHOM KUCIOTbI, Aan TEopeTMYeckoe 00bACHEHNE FEOMETPUYECKON N3OMEPUMN.

BuxepT (Wiechert), Omunb (1861-1928) — Hemeuknin omsunk. OgHoBpeMeHHO ¢ [Ix. k. TOMCOHOM OTKpPbIS
SNEKTPOH.

BonnactoH (Wollaston), Yunbsam Mang (1766-1828) — aHrnunckuii punsmk. OTKpbIn ynbTpaduonetosoe
n3ny4veHne, CKOHCTpyMpoBarn pedpakTomeTp; pa3paboTan y4eHNe 0 XMMUYECKNX 9KBUBaNeHTax.

Bonbta (Volta), Aneccangpo (1745-1827) — utanbsHckuii ousmk n onsnonor, oanH 13
OCHOBOIMOJOXHNKOB y4eHus 06 anekTpnyectse. Co3gan XMMUYECKUA NCTOYHMK ToKa (BonbToB cTonob).

Bropuy, (Wurtz), Wapnb Agonbg (1817-1884) — cbpaHLy3CKMI XMMUK-OpPraHuk; paspaboTan yHuBepcarbHbI
MeTo[ cMHTe3a napaduHoB (peakuus Bropua).

Fanunen (Galilei), Manuneo (1564-1642) — ntTanbsAHCKMIN y4EHBIA, OOUH U3 OCHOBOMOJSTOXHNKOB HAy4YHOrO
€CTEeCTBO3HaHUA. 3amnoXur OCHOBbI MEXaHWKN, OTKPbIN cnyTHUKKM KOnuTepa, ropel Ha JlyHe, dhasbl BeHepbl
n natHa Ha ConHue. lNpecnegoBancs MHKBU3NLMEN; OCYXOEH B 1633 r.; peabunutupoBaH B 1992 1.

Faccenam (Gassendi), MNbep (1592-1655) — ppaHuy3cknii unocod, MateMaThk U aCTPOHOM.
MponaraHgnpoBan aToMUCTUYECKME B3rNsabl.

Faypcmut (Goudsmit), Camtoan Abpaxam (1902-1979) — amepukaHckmim n3nK; COBMECTHO C
k. YneH6ekoM BBEN NOHSATME CNUHA 3NEKTPOHA.

Fe6ep (Geber)—cm. UGH XanaH.
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Fenrep (Geiger), MaHc Bunbrenom (1882-1945) — Hemeukmin unsunk; n3obpén npnbop Ansa permctpaumm
OTAENbHbIX 3apsKeHHbIX YacTul, (cHéTuumk enrepa).

FenseH6epr (Heisenberg), BepHep Kapn (1901-1976) — HemeLkuin hn3nk, OguH U3 cosgaTenen KBaHTOBOW
mMexaHuku. CchopmynmpoBan NpuHUMn HeonpeaenéHHocTu. Hob. np. 1932 .

Fen-NMoccak (Gay-Lussac), Xosed Jlyn (1778-1850) — ppaHLy3CKMn PU3UK U XUMUIK; OTKPbIN
CTEXMOMETPUYECKUI 3aKOH coeauHeHUs ra3oB (3akoH ["er-Jlioccaka), ycoseplueHcTBoBarn MeToabl
3MEeMEHTHOro 1 06BEMHOr0 aHanmaa.

Fentnep (Heitler), Banbtep NeHpux (1904-1981) — HemeUKMIN pM3UK, OOUH 13 co3paTenen
KBAHTOBOXUMWYECKOM TEOPUN XUMNYECKOW CBSA3MN.

Fenbmronby (Helmholtz), Mepman Jiogeur ®epanHang (1821-1894) — Hemeukuin rsmk, maTemMaTUK,
dwmsunonor n ncuxonor. Jan matematuyeckoe 060CHOBaHNE 3aKoHa COXPaHEHUst SHeprun; paboTbl Mo
3MeKTpoMarHeTu3my, OnTUKe N akyCTUKe.

Fepaknut 3pecckuin (ok. 540-480 A0 H.9.) — aHTUYHBIN rpedeckuin unocod.

Fepuke (von Guericke), OTT0 hoH (1602-1686) — HemeLknin Pr3unK; N3006pEN BO3OYLLUHbIA HAcoc,
ANEKTPUYECKYHO MALUNHY; 0BHAPYXXUIT 3NEKTpocTaTM4eckoe oTTankneaHue.

Fepnax (Gerlach), BanbTep (1889-1979) — Hemeukuin cousnk. CosmecTHo ¢ O. LLTepHoMm
3KCnepuMeHTanbHO JoKa3an KBaHTOBaHWEe MarHUTHOrO MOMEHTa aTtoma.

lFecc (Hess), N'epmaH MBaHoBuY (FepmaH MeHpux) (1802-1850) — poCCUNCKUI XUMUK; OOUH U3
OCHOBOMOJIOXHUKOB TepMOXuMMM. OTKpbIN 1- 3akoH TepMoxmnMmK (3akoH "ecca), passuBann
CTEXMOMETPUYECKYHO TEOPUIO KaTanumaa.

'm66c (Gibbs), Ixo3ana Yunnapg (1839-1903) — amepukaHckuin uank, oanH 13 co3garternen XMMmn4eckon
TEPMOAMHaMMKN U cTaTucTudeckon cmankm. Cosgan Teopuio TEpMOAMHAMUYECKMX NOTEHLMaNoB, TEOPUIo
agcopbunn.

'vtoH ge Mopeo (Guyton de Morveau), Jlyn BepHap (1737-1816) — dopaHLy3CKUA XUMUWK; OOUH U3
cosgaTtenen HOBOW XMMNYECKOW HOMEHKNATYpbI.

Mwtropd (Hittorf), MoraHHH Bunbrenbsm (1824-1914) — Hemeukmin UMK, OTKPbLIBLUNIA OOHOBPEMEHHO C
Y. Kpykcom kaTogHble ny4u.

nay6ep (Glauber), NoranH Pygoned (1604-1670) — HeMeLkuii Bpay 1 anxmMMmK, CTOPOHHUK MaTPOXUMUN.

FnaacTtoH (Gladstone), [xoH Xonn (1827-1902) — aHrMMNUCKMA XMMUK, co3aaTternb O4HOWN U3
anddepeHumnanbHbIX CUCTEM XUMUYECKUX SNEMEHTOB.

'menuH (Gmelin), Jleononbg (1788-1853) — HemMeLKUA XMMKK, aBTOp «Y4ebHMKa TeopeTU4eCKOn XMMnny.
Mpeanoxun Tabnuuy, cCUCTEMaTU3NPYIOLLYO SNIEMEHTBI B COOTBETCTBUE C X aTOMHbLIMU BECAMU 1
XMMUYECKMMU CBONCTBAMM.

FNonbpwTenH (Goldstein), 3yren (1850-1930) — HemeUKMIA PU3NK; OTKPbIST KaHAIOBbIE Ny4Mu.

FNodman (Hofmann), Aeryct Bunbrensm (1818-1892) — HeMeLKMIA XUMUK. BbINOMHN MHOXECTBO
CUMHTETUYECKNX paboT B 06/1aCTN OpraHNYeCKon XMMUK; NepBbIM Havan UCMosb30BaTh LUAPOCTEPXKHEBBIE
Mogenn opraHN4eCkmMx Monekyrs.

Fodman (Hofmann), ®puagpux (1660-1742) — HEMELKUIA XMMUIK; NPEasioXnn XMMN4ecKyto Teopuio
obpasoBaHMs pacTBOPOB.

Fpotryc (von Grotthgus), Teogop doH (1785-1822) — HeMeUuKMIn XMMUK; CHOPMYnMpoBar Nepeyto TEOPUIO
3NeKTponuaa 1 3akoH hoToxmmun (3akoH 'poTryca).

Fpam (Graham), Tomac (1805-1869) — aHrMMNCKUN XMMUK, OOUH U3 OCHOBOMOJSIOXHUKOB KOMNTOUAHON
XUMUN.

I'yk (Hooke), PobepT (1635-1703) — aHrnmncknii ectectsoucnbiTatens. [pegnonoxun yyactme B ropeHmm
COCTaBHOW YacCTu BO3Jyxa, KOTOpas HAXOAWUTCSt B CBA3aHHOM COCTOSIHUM B CENUTpeE. YCTaHOBUM KNETOYHOE
CTpOEHMEe TKaHeln 1 BBEN TEPMUH «KIeTKay.

Fynbp6epr (Guldberg), Kato Makcumunuan (1836-1902) HopBeXcknin pr3nkoxmmmk; cbopmynmpoBarn
coBMecTHO ¢ [1. Baare 3akoH geNCTBYHOLIMX Macc u paspaboTarn ero MoneKkynsipHO-KUHETUYECKYHO
MHTepnpeTauuto.
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MounreHc (Huygens), XpuctnaH (1629-1695) — ronnanackum ectectsoucnboiTatens. 306pén
MaATHUKOBbIE Yaca, YCTaHOBUI 3aKOHbI KonebaHuni MasiTHMKa, co3gan BOSTHOBYO TEOPUIO CBETA, OTKPbIN
konbuo CaTypHa.

AanbToH (Dalton), [IxoH (1766-1844) — copaHuy3ckuii dpnsmk n xuMmk. OTKpbIN 3aKOHbI KpaTHbIX
OTHOLLEHWI 1 NapumanbHblX 4aBneHnn, co3gan aTOMHO-MONEKYNSPHYIO TEOPUIO, BBEN NOHATUE aTOMHON
Macchbl 1 NPOBEN nepBble onpeaeneHus aToMHbIX Macc.

[é6epenHep (Ddbereiner), MoranHH Bonbdranr (1780-1849) — HeEMeLKNIA XMMMK, OTKPBIBLUNA 3aKOH Tprag.
VccnepoBan katanutuyeckue CBOMCTBA NNaTWHbI.

He6pe (Debray), AHpu XKionb (1827-1888) — dopaHLy3CcKuii XMMKK; n3yyan obpaTnmble peakumm ¢
yyacTnem razoobpasHbIX BELLECTB.

De3opm (Desormes), WWapnb bepHap (1777-1862) — dopaHLy3CKUIN XMMUK-TEXHOSOT; BMECTE C
H. KnemaHom nepBbIiM onncan siBfeHne katanusa.

DekapT (Descartes), PeHe (KapTteaun) (1596-1650) — dopaHLy3ckuin omnocodp, pusnk n matemaTtuk.
3anoxun 0OCHOBbI aHaNUTUYECKON reoMeTpum, Aan NOHATUSA (OYHKLUUU U NePEMEHHON BEMUYMHDI.

Denna MNopTa (della Porta), [xxoBaHHn Batucta (1535-1615) — ntanbaHCKMIN ecTecTBOUCNbITATENb,
OocHoBaTenb AkagemMunn TariH Npupoabl.

DemokpuT (ok. 460-370 00 H.9.) — @HTUYHbIN rpeveckuin PUnocod-aTtoMUCT, OCHOBOMOSOXHUK
MaTepuanucTuyeckor gunocopum.

Dxoynb (Joule), Oxenmc MpeckoTT (1818-1889) — aHrnunckmMn pmank, oguH U3 aBTOPOB NEPBOro Havana
TepMOAUHaMUKKN. BbIMONHWM cTaBLUMe KNaccuyecknmu nccrieqoBaHus no usnke n akyCcTuke,
MEXaHNYeCKon Teopun TEMMOThI.

Anockopwua (Dioscorides) NegaHui (I Bek H.9.) — opeBHepMMCKMA Bpad. CucteMaTtmnyeckn onvcarn
nekapCTBEHHblE CPeACTBa pacTUTENBHOIO, XXUBOTHOFO U MMHEPANbHOTO NPOVCXOXAEHUS; 3a510XK1 OCHOBBI
CUCTEMATUKN pacTEHUN.

Dupak (Dirac), MNonb AgpueH Mopuc (1902-1984) — aHrnunckuin pmsmk, 0auH N3 cosgartenen KBaHTOBON
MexaHuku. PaspaboTtan KBaHTOBYIO CTaTUCTUKY, PENATUBUCTCKYIO TEOPUIO OBUXEHUS SNEKTPOHA. 320X
OCHOBbI KBAHTOBOW 3MEKTPOANHAMUKN 1 KBAHTOBOW Teopun rpasmTaumm. Hob. np. 1933 r.

Abtoap (Dewar), Ixenmc (1842-1923) — aHrNUACKMIA MUK U XMMUK; M30OPEN T.H. cocya [dbtoapa u
(coBmecTHO ¢ @. O. Jibenom) KopanT, NPELANOXMIT CBOW BapuaHT CTPYKTYPHOM hopMyribl 6eHsona.

Daewu (Davy), l'emdpu (1788-1829) — aHrNMNNCKMIA XMMUK, OCHOBOMOMNOXHUK 3NEKTpOXumunn. MNepsbim
BbIOENNI LLENOYHbIE M LWEeNOYHO3EMENbHbIE MeTansbl, pa3paboTan 3NeKkTPOXMMUYECKYO TEOPUID
cpoacTea.

Arorem (Duhem), MNMbep Mopuc (1861-1916) — ppaHLy3CKMin Pr3KK; BbIBEN ypaBHEHME N30TEPMBI
XUMMYECKON peakumu.

Oronoxr (Dulong), MNeep Jlyn (1785-1838) — ppaHuLy3CKMIn PM3UK U XMMMK, OTKPbIBLUNA COBMECTHO C
A. T. ITn 3aKOH yAenbHbIX TEMIOEMKOCTEN.

[roma (Dumas), Kan Batuct AHgpa (1800-1884) — dopaHUy3CKMI XMMUK; onncan siBfeHne MeTanerncuu,
co3fgan Teoputo TUMNOB, NPeAoXUI MeToZ OnpeaeneHnsi NNoTHOCTU NapoB.

Xepap (Gerhardt), Wapnb ®penepuk (1816-1856) — cbpaHLy3CKni XMMUK, OAMH U3 co3gaTenert HOBON
TEeopun TUMOB N YHUTapPHOM KoHLeNuun monekynbl. CchopmynupoBar NOHATUE roOMONorim Kak obLuen
3aKOHOMEPHOCTW OpraHNYEeCKNX CoeaNHEHWIN, NPEANOXUMN pa3rpaHUYeHne NOHATUIN «aToOM», «MOreKynay u
«3KBMBaNEHT».

3ommepdenba (Sommerfeld), ApHonba VoranH Bunbrensm (1868-1951) — Hemeukuin uU3nK. YTOHHUN
mogenb aToma bopa, BBeas B Heé annuntuyeckme opbutsl 1 NO6GOYHOE KBAHTOBOE YNCHO.

3ocum MaHononut (ok. 300) — anekcanapuAckun anxmMmmk. Hanncan 28-ToMHy0 SHUMKONeauio,
CoYeTaloLLYy0 TEXHOMNOIMYECKMe peLenTbl C MUCTUYECKUMMU PACCYXKOEHUSIMMU.

MU6H CuHa, Aby Ann anb XycenH nbH Abgannax (AesuueHHa) (980-1037) — nepcuackui Bpad n dunocod.
Ero sHumknoneama meanumHbl «KaHoH BpadyebHOM Haykn» MHOIO BEKOB SBNsnack 06s3aTensHbIM
pykoBoACTBOM apabckux u esponencknx spaden. OTpmuan BO3MOXHOCTb TpaHCMyTaLUMy MeTannos.

UoH XanaH, Aby Myca [xabwvp (F'ebep) (721-815) — apabckuin anxumuk, cosgaTenb PTYTHO-CEPHOW
TEOPUUN NPOUCXOXAEHMS METaNMOoB.
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MépreHcen (Jorgensen), Codyc Maac (1837-1914) — aaTckuii XMMWK, OAVH M3 co3gaTeneit LienHom
Teopumn CTpoeHUA KOMMNNEKCHbIX COG,IJ,I/IHeHVIVI.

Kasengunw (Cavendish), NeHpu (1731-1810) — aHrnuickuin ousnk n XMMmMK, OOUH U3 co3gaTternen
nHeBmaTuyeckon xummn. OTKpbIN BOAOPOA WU YIMEKUCNbIW ras, onpeaenus coctTas Bo3ayxa.

KanHuyuapo (Cannizzaro), Ctanucnao (1826-1910) — ntanesHckuin xumuk. PasrpaHmymnn noHaTus
«aToOM», KMOJIEKya» N «3KBUBANEHT».

Kapnann (Carlisle), OHTOHM (1768-1840) — aHIMMNCKNIA XMMUK; COBMECTHO C Y. HMKONCOHOM pasnoxun
BOZY 3MEKTPONN30OM.

KapHo (Carnot), Hukona JleoHap Caam (1796-1832) — dopaHLy3Ckuin U3NK U NHXEHEP, OCHOBOMOMOXHUK
TEPMOAUHAMUKM.

Kekyne ¢oH LUTpapgoHuy (Kekule von Stradonitz), ®pugpux Aeryct (1829-1896) — HEMELKUIA XUMMK-
opraHuk. Bmecte ¢ I'. Konbbe gokasan 4yeTblp€XBaneHTHOCTb yriepoaa, co3aan TEopPUo BaneHTHOCTH,
NPeanoXun umknmyeckyto opmyny 6eHsona.

Kennep (Kepler), MoranH (1571-1630) — HemeLknin acTpoHOM. OTKPbIN 3aKOHbI ABMXEHMS NNaHeT (3aKOHbI
Kennepa) n npuBén renuoueHTpu4eckyto mogernb CoOnHeYHOM CUCTEMbI B COOTBETCTBME C OMbITHBIMMA
OaHHbIMW. 3anoXun oCHOBbI TEOPUN 3aTMEHUIA.

Kupxrod (Kirchhoff), 'yctas Po6epT (1824-1887) — Hemeukuii consuk. CoBMmecTHO ¢ P. ByHaeHOM
pa3paboTan MeTon CneKkTpanbHOro aHanm3a; BbIMONHWI PSif BaXKHbIX paboT B 06nacTi TepMoavHaMUKK.
BBE&n noHATME abConMoTHO YEPHOTO Tena 1 OTKPbIN 3aKOH M3ny4eHus (3akoH Kupxroda).

Knpxrod (Kirchhoff), KoHctanTuH Fotnub CurnamyHg (1764-1833) — poccunckmn xumuk. OTKpbIN peakuuto
npeBpaLLeHusi KpaxMana B rfKo3y B NPUCYTCTBUU KUCMOThI U ddepMeHTa aMmunassbl.

KnanewnpoH (Clapeyron), beHya Nonb Omunb (1799-1864) — dopaHLy3ckuin hnsmk; BbIBEN YpaBHEHME
COCTOSIHMS MAearbHOro rasa u ypaBHeHue, CBsA3bIBatoLLee TeMnepaTypy ¢pa3oBoro nepexoaa
nasneHneM (ypaBHeHne KnanernpoHa-Knayanyca).

Knaysuyc (Clausius), Pygonbd KOnnyc Ummanymn (1822-1888) — Hemeuknit comnsmk. Chopmynuposan
BTOPOE Hayarno TepMOAMHAMUKW, BBEN MOHATUSA «IHTPOMUUY» U «BHYTPEHHEN aHeprumy». PaspabatbiBan
KMHETMYECKYI0 TEOPUIO ra3oB, NpeanoXun runoTesy "Tennoson cmepty BeceneHHon".

Kneman (Clement), Hukona (1779-1842) — cppaHuy3ckmuin xumuk; BmecTte ¢ L. lesopmom nepBbiM onucan
ABMNeHne KkaTanunaa.

Konbb6e (Kolbe), Anonbd Bunbrenbm Nepman (1818-1884) — HemeLkuii xuMuk-opraHuk. Bmecte ¢
®. A. Kekyne gokasan 4eTbIpéXBaneHTHOCTb yrnepoaa; npeackasan CylwecTBoBaHWe BTOPUYHBIX U
TPETUYHbIX OQHOATOMHbIX CNMPTOB, pa3paboTan MeToAbl CMHTe3a MHOTUX COeAVHEHWN.

KomntoH (Compton), ApTyp Xonnm (1892-1962) — amepukaHckuii punsmk. OTKpbIN paccesHie ramma- u
PEHTFEHOBCKOrO M3rny4YeHunsl Ha CBOBOAHbIX SMEKTPOHAX, CONPOBOXAAtOLLEecs yBENMYEHNEM ANHBI BOSTHbI
nany4yeHus (adpdekt KomntoHa); BBEN B Moaenb atoma bopa-3ommepdenbaa CnMHOBOE KBaHTOBOE
yucno. Ho6. np. 1927 r.

KonepHuk (Kopernik, Copernicus), Hukonan (1473-1543) — nonbCk1n acTpoHOM, co3faTerb
refIMoLEHTPUYECKON CUCTEMBI MUPa.

Koccenb (Kossel), Banbtep (1888-1956) — HemeLkuin onamnk, cosgaTenb TEOPUUN MOHHOW CBSA3M.

Kpénur (Kronig), Aeryct Kapn (1822-1879) — HemeLkunin husmk; coBmecTHO ¢ P. Knayaunycom paspabotan
KMHETUYECKYIO TEOPUIO TENMOTHI.

Kpykc (Crookes), Yunbam (1832-1919) — anrnuiickuii pmank. OTpbin KaTogHble ny4yu, paspabartbiBan
rmnotesy 06 9BOMIOLUMN XUMUYECKUX 3NIEMEHTOB.

Kpym BpayH (Crum Brown), AnekcaHgep (1838-1922) — woTnaHAcKniA XMMKWK; OAHUM U3 NEPBbIX Havan
MCNonb30BaTh CTPYKTYPHbIE (DOPMYIbl OPraHNYECKMX COeANHEHWIA.

KceHodpaH (oK. 565-473 00 H.3.) — aHTUYHBIN rpeveckuin mnnocody; cunTan nepBoHayanomM BCEX BeELLEeW
3eMto.

Kyk (Coocke), xocams MNMapcoHc (1827-1894) — ameprKaHCKUn XMUMUK U MUHepanor, co3gaTtenb O4HOM 13
anddepeHumnanbHbIX CUCTEM XMMUYECKNX 3NEMEHTOB.

Kynep (Couper), Apunbanbg CkoTT (1831-1892) — aHrnUNCKuin (LLOTNAHACKNIA) XUMUK; OGHOBPEMEHHO C
®. A. Kekyne npeanoxun Teopuio BaneHTHOCTH.
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Kropu (Curie), MNbep (1859-1906) — chpaHLy3CKUA XMMUK; aBTOP MHOMMX paboT MO U3yHEHUIO MarHUTHBIX U
3NEKTPUYECKMX CBONCTB BellecTBa. Midyyan pagmoaktuBHOCTb ypaHa, coBmecTHO ¢ M. Cknogosckomn-Kiopu
OTKpbIN paauin u nonoHui. Hob. np. 1903 r.

NaByasbe (Lavoisier), AHTyaH IlopaH (1743-1794) — copaHLy3CKUIN XMMUK. ABTOP KMCNOPOOHOW TEOpUM
ropeHunsi, 0OauH U3 aBTOPOB HOBOW XMMUYECKON HOMeHKNAaTypbl. OTKPbIN 3aKOH COXpPaHEHUS BELLECTBA,
NPeAnoXun NepsBbli CNIMCOK XMMUYECKUX 3IIEMEHTOB, Hayan cucTeMaTu4eckoe n3ydeHue Tennot
XMMUYECKMX peakumin. ABTOp yuyebHnKa «AnemMeHTapHbIn Kypc xuMmuun». Tpyapl JlaByasbe coOBepLUUN B
XVMWU NEPEBOPOT, UMEHYEMbIN «XMMUYECKOIN PEBOSTIOLNENY.

NapeHO6ypr (Ladenburg), Anb6epT (1841-1911) — HEMEUKMIA XMMUK-OpraHuk. [Npegnoxun oanH n3
BapuaHTOB CTPYKTypbl 6eH3omna (npu3maH).

Nanman (Lyman), Teogop (1874-1954) — amepukaHckuin pmsmk, OTKpbIBaTENbL OOHOW N3 CEPUN B CMIEKTPE
atoma Bogopoga (cepus JlanmaHa).

Nanpe (Landé), Anbchpea (1888-1976) — HemeLknii cnsmk. BBEn marHMTHOE KBAHTOBOE YNCNO U g-dhaKkTop
(MHOXMTEnNb NaHge).

Nannac (de Laplace), MNbep CumoH ae (1749-1827) — dopaHLy3CKuin aCTPOHOM, MaTeMaTUK, PUIUK 1
xuMuk. Hanncan knaccmyeckue Tpyabl Mo TeOpUM BEPOATHOCTEN M HeBecHON mexaHnke. COBMECTHO C
A. J1. laBya3be Hayan cuctemaTmyeckoe n3yvyeHve TEMNOT XMMUYECKNX peakLni.

Naypwm (Lowry), Tomac MapTuH (1874-1936) — aHrnmiickuin xumuk. Bmecte ¢ V. BpéHcTtenom paspabotan
MPOTOHHYIO TEOPUIO KUCIOT M OCHOBaHWM.

Naya (von Laue), Makc Teogop Penukc doH (1879-1960) — HemeLkni punsmk. MNpeanoxnn aKCNepuMeHT,
A0Ka3aBLUMI BOSIHOBYHO NMPUPOAY PEHTTEHOBCKOro n3nyyexus, paspaboTtan Teoputo gndpakumm
PEHTrEeHOBCKUX JTyyen Ha kpuctannax. Hob. np. 1914 r.

INe Benb (Le Bel), >Kozed Awnnb (1847-1930) — dhpaHLy3CKMIA XMMUK; OAHOBPEMEHHO ¢ BaHT-Modhdpom
npeanoxun TEOpUI0 TETPaAsaPUYECKOro aTtoma yrrnepoaa.

INe WaTtenbe (Le Chatelier), AHpu Jlyn (1850-1936) — dopaHLy3CKUin (DU3NKOXMMUK; CHOPMYnMpoBan
TepMoanHaMMYeCKMn NPUHLMN NOABMKHOrO paBHoBecus (NpuHumn Jle WaTtense — BpayHa).

NeBkunn (ok. 500-440 £o H.9.) — aHTUYHBIN rpeyeckuin punocod. Been B dpmnocoduio NoOHATUE aToma Kak
nocneaHero npegena AenMMocTy MaTepun.

Nekok pe ByabogpaH (Lecoq de Boisbaudran), MNone Omunne (1838-1912) — dopaHLy3CKuii XmMuk,
OTKPbIBLUWIA NEPBbIV U3 3NEMEHTOB, NpeAckazaHHbIX MeHaeneesbIM — rannuii (akaantoMuUHURN).

Nemepwu (Lemery), Hukonsa (1645-1715) — cppaHuy3ckmin XuMuK, Bpad u doapmaueBT; aBTop y4ebHuka
«Kypc xumun».

Nenapa (von Lenard), dununn Sayapa AHTOH doH (1862-1947) — HeMeLkniA U3KK; nccnegosan npupoay
N CBOWCTBA KaTOAHbIX Ny4en, Npeanoxnn mogenb cTpoeHnst atoma. Hob. np. 1905 r.

Nenrmiop (Lengmuir), UpeuHr (1881-1957) — amepurkaHcknii r3nK 1 XMMUK; paspaboTan Teoputo
KOBaIeHTHOW CBA3MW, Teoputo agcopbuumn. Hob. np. 1932 .

Nennapa-AxoHc (Lennard-Jones), xoH OaBapg (1894-1954) — aHrnunckuin usnk, oauH U3 cosgatenem
MeToAda MOMneKynsapHbIX opbuTanen.

NeHceH (Lenssen), OpHCT (1837-7) — HEMELKMIA XMMUIK, co3gaTenb 0gHOW M3 AnddepeHumnanbHbiX CUCTEM
XUMUYECKUX SNIEMEHTOB.

Nu6asun (Libavius), AHgpeac (1550-1616) — HemeLkuiA anxnMKK 1 BpaY, nocrnegosartens Mapauenbsca.

Nun6umx (von Liebig), MoranH KOcTyc doH (1803-1873) — Hemeukmin xumuk. BmecTte ¢ ®. BEnepom oTkpbIn
AIBNEHMEe N30MepUnN 1 co3gan TEOPUIo CNOXHbIX paaukanos. OguH U3 co3gaTtenen arpoxXumMun.

Nokbep (Lockyer), xo3ed HopmaH (1836-1920) — aHrnmmncknii actpomank. OTKpbIN (0OQHOBPEMEHHO C
M. >)KaHceHoMm) B cnekTpe xpomocdepbl U NpoTyGepaHues ConHua NMHUI0 HEU3BECTHOMO 3M1EMEHTA,
Ha3BaHHOrO No3gHee renneM; nokasarsn, 4To 3BE3abl COCTOST B OCHOBHOM M3 BOAOPOAA, NPEANOXUN naeto
9BOJOLUN XUMUYECKMX SNTIEMEHTOB.

NomoHocoB, Muxann BacunbeBund (1711-1765) — pycckun y4énbin-sHuuknoneanct. OcHoBaTenb
MockoBckoro yHuBepcuteTa. PaspabatbiBan KOpnyCcKyNnapHYHO KOHLENUMIO XUMUYECKUX 3NTIEMEHTOB,
KUHETUYECKYIO0 TEOPUI0 TENNOThI.
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NonpoH (London), ®pu (1900-1954) — HemeLkui PU3KK, OAMH U3 co3gaTenent KBaHTOBOXUMUYECKOW
TEOPUN XMMUYECKOWN CBA3M.

NopaH (Laurent), Ortoct (1808-1853) — dopaHLy3CkUin XMMMKK, OOUH 13 co3daTenen HOBOW TEOPUM TUMOB 1
YHUTaPHOW KOHLEMNLMN MOSEKYbI.

Nykpeuunn, Tut Nykpeumnn Kap (Titus Lucretius Carus), (95-55 0o H.3.) — opeBHEpPUMCKUIA NO3T 1
dmnocod-aToOMUCT.

Nynnun (Lullius), PaimyHg (1235-1315) — counocodp, Teonor, NoaTt 1 anxmmuk.

Nbrouc (Lewis), IxnnbepT HotoToH (1875-1946) — amepurKaHCKUn (OU3NKOXUMUK; NPEANOXNIT TEOPUIO
Kybunyeckoro atoma (KoBaneHTHOWM CBsI3n) U cnocob n3obpaxeHnsi ceasen (dpopmynsl Jlbtonca),
pa3paboTan 3aneKTPOHHYIO TEOPUIO KUCIIOT Y OCHOBAaHUIA.

Mawep (von Mayer), HOnnyc PobepT coH (1814-1878) — Hemeuknii UK 1 Bpay; yCTaHOBWI
COOTHOLLEHME MeXay TensoTon n paboTon (NepBoe Havano TEPMOANHAMUKN).

Makép (Macquer), lNbep XKosed (1718-1784) — cbpaHLy3CKMIA XMMUK, aBTOP NONYNSiPHOro y4ebHuka
«ONEMEHTbI XUMUU» U « XMMUYECKOro CrioBapsi».

Makcsenn (Maxwell), [xenmc Knepk (1831-1879) — aHrnuicknun pmank; oguH U3 ocHosaTtenen
CTaTUCTUYECKON (PU3NKKM, co3aaTerb KIacCUYeCKON aneKTpoanHaMuKn.

MannukeH (Mulliken), Pobept CaHgepcoH (1896-1986) — amepukaHckun usmk; oanH U3 cosgartenen
MeToAa MOneKynspHbIx opbuTanen. Hob. np. 1966 r.

Mantoc (Malus), OTbeH Jlyun (1775-1812) — copaHLy3ckuii U3mK; OTKPbIN SBMEHNE Nnondpua3aumm ceeTa.

MapkoBHuKoOB, Briagumup BacunbeBuy (1837-1904) — pyccknii XMMUK-OpraHuk; cdoopmynmpoBan npasunia
O HarnpaBfeHUn peakumin 3ameLLeHnst, OTLENNEeHUs, NPUCOEANHEHNS MO ABOWHON CBS3N N U30MepM3auum
B 3aBMCMMOCTM OT XMMMUYECKOro cTpoeHus (npasuna MapkoBHUKOBA).

MapcaeH (Marsden), OpHcT (1889-1970) — amepukaHckmin u3nkK; CoBMecTHO ¢ Pesepdopaom n
"erirepom NpoBEN ONbITbl MO paccesiHMio anbda-4yacTu.

Mewnep (Meyer), HOnuyc Jlotap (1830-1895) — Hemeuknn xumuk; npeanoxun B 1860-e rr. HECKONbKO
BapnaHToB Ta6J'II/ILI,bI XUMUHECKUX 3N1IEMEHTOB; NOCTPOUIT KpUBYHO 3aBUCUMOCTU aTOMHOIO obbéma oT
aTOMHOM Macchl.

Mewoy (Mayow), [IxoH (1645-1679) — aHIMUIACKMIA XUMUK; NPEANOSIOXNI y4acTUe B FTOPEHUN COCTaBHOM
YyacTu BO3ayxa, KoTopasi HaXOA4MTCS B CBA3aHHOM COCTOSIHUM B CENUTPE.

MeHpeneeB, [mntpuin MiBaHoBumd (1834-1907) — pycckui XuMuk; cosgan nepuogmyeckyto Tabnuuy m
lMepnoanyecknin 3akoH XMMNYECKNX 3NIEMEHTOB, pa3pabaTbiBan XMMUYECKYI0 TEOPUIO PAacTBOPOB.

MeHwyTkunH, Hukonanm AnekcangpoBud (1849-1907) — pyCCKUn XMMUK; U3y4arn BAUSHNE Ha PEaKLMOHHYHO
CNOCOBHOCTb COEAMHEHMS €r0 XMMUYECKOro CTPOEHNS 1 NPMPOAbl pacTBOPUTENS.

MwunnukeH (Milliken), Po6epTt SHaptoc (1868-1953) — amepukaHckum punsnk. TOYHO namepun 3apssg
3MEKTPOHA, SKCMePUMEHTaNbHO NPOBEPWIT KBAHTOBYHO Teopuio poTtoadhdekta. Hob. np. 1923 r.

Muuepnux (Mitscherlich), Snnbrapg (1794-1863) — HEMELKUIA XMMUK; OTKPbIST 3aKOH M3oMopdn3ma,
caenan psag o606LLeHMIn B XMMUK KaTannTuyecknx npoLeccos.

Moznu (Moseley), MeHpu BuH Dxedpuc (1887-1915) — aHrnumncknii gursunk; ycTaHoBW, YTO YacToTa
XapaKTepUCTUYECKOro PEHTreHOBCKOIo U3MyYeHUs HaXOAUTCS B IMHEVNHON 3aBUCUMOCTU OT
LeNOYUCIIEHHON BESMYMHBI — aTOMHOIO HOMepa, KOTOPbIA CoBNadaeT C HOMEPOM drieMeHTa B
nepvoauyeckon Tabnuue (3akoH Moanu).

Haraoka, XaHTapo (1865-1950) — anoHckun pusumk; BbIABUHYM NriaHeTapHy0 Moaerb atoma.

HepHct (Nernst), Banbtep NepmaH (1864-1941) — HemeLknii pusmkoxmmmk. Paspabotan Teoputo
ranbBaHUYECKOro 3fIEMEHTa, BbIBEN TpeTbe Havano tepmoanHammki. Hob. np. 1920 r.

Hukoncox (Nicholson), Yunbsam (1753-1815) — aHrnmncknii xuMmk; coBMecTHo ¢ 3. Kapnainom pasnoxun
BOZY 3MEKTPONN30OM.

HunbcoH (Nilson), Jlapc ®penepuk (1840-1899) — LuBEACKMNIA XMMUK, OTKPLIBLUMA MEHOENEEBCKUI 3kabop
(ckaHawnn).

Hbronenac (Newlands), [xxoH Anekcangp PenHa (1837-1898) — aHrmmMncknii XMuK; Npeanoxun 3akoH
OKTaB M1 Tabnuuy XMMUYECKUX 3NIEMEHTOB.
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HbtotoH (Newton), Ncaak (1643-1727) — aHrNMNCKMN (pr3nk 1 matematmk, co3gaTenb TeopeTUYeckmx
OCHOB MeXaHUK1 1 acTpoHomMun. OH OTKPbIN 3aKOH BCEMUPHOIO TArOTEHWs, paspaboTan (Hapsgy ¢

I. JlenbHnuem) anddepeHumnansHoe 1 NHTErpanbHOe ncUMcneHus, nsobpen 3epkanbHbli Teneckon v 6bin
aBTOPOM BaXKHEMLLMX dKCMepMMeHTanbHbiX paboT no ontuke. HelOTOH No NpaBy cunTaeTcsa co3garenem
«Knaccumyeckom U3nKn».

Oppo (Oddo), Ixysenne (1865-1954) — utanbsHCKUMN XUMUK, co3faTenb TeEopMM Me3orngpuu.

Oanunr (Odling), Yuneam (1829-1921) — aHIMUACKUIA XMMWK; OONH U3 cOo3aaTernien NoHATUS
«BaneHTHOCTbY; MPEAOXMNIT HECKOMbKO BapuaHTOB TabnuLbl XMMUYECKUX SITEMEHTOB.

OctBanbg (Ostwald), Bunbrensm ®puapux (1853-1932) — HEMELIKMIN XUMUK, OOUH U3 OCHOBAaTENeN
bumsmyeckon xummn. BeiBen psag 3akoHOB XMMUYECKOTO PaBHOBECUS U XMMUYECKON KUHETUKM,
paspabatbiBan umsmyeckyto Teopumto pacteopoB. OCHOBamn NepBylo B MUpe kadeapy husnveckon Xmmmm B
Jlenvnumrckom yHnBepcuteTe. HoG. np. 1909 r.

Mapauenbc (Paracelsus) (Pununn Aypeon TeodpacTt bBombacT choH MoreHrenm) (1493-1541) — HemeLkun
Bpa4 1 anxmmMmmk, OCHOBOMOJI0XKHUK NaTPOXUMUN — palMOHaribHOro HanpaeneHna B anxmMnun.

Mackanb (Pascal), bnes (1623-1662) — dopaHuy3CckMn MaTeMaTuK, eCTeCTBOMCMbITATEND U UNOCod;
OTKpPbIT OCHOBHbIE 3aKOHbI TMAPOCTAaTUKK, AOKa3ar CyLLeCcTBOBaHNE aTMOCKEPHOro AaBneHus.

MacTep (Pasteur), Ilyn (1822-1895) — ppaHLy3CKMiA XMMUK U BUONOT, OCHOBOMOOXHUK MMMYHONOMN 1
MUKpoGuonormu.

Maynwm (Pauli), BonbdraHr SpHcT (1900-1958) — weerninapcknii pusmk-teopetuk. Chopmynmposan ognH
N3 BaXKHENLLMX NPUHLMNOB COBPEMEHHOM TeopeTnyeckon cmamkn (NpuHumn Maynn). PaboTel B o6nactu
KBaHTOBOW 3NEKTPOAMHAMUKU, SaepHo durankm, marHetmama. Hob. np. 1945 .

MaweH (Paschen), ®puapux (1865-1947) — HemeLkuin pr3KMK, OTKpbIBATENL OOHOWN N3 CEPUI
creKkTpanbHbIX IMHUI aToma Bogopoaa (cepus lMNMaweHa).

MeppeH (Perrin), XXan batnct (1870-1942) — copaHLy3ckuin pusmk; o6HapY>KuI OTKIOHEHME KaTOAHbIX
ny4en B 3NeKTpUYeCcKoM none, BbIABUHYN FMNOTE3Y O SAepHO-NNaHeTapHOM ycTponcTee atoma. [posén
nccrnegoBaHus 6poOyHOBCKOrO ABMXKEHUS, OKOHYATENbHO AoKa3aBLune cylecTBoBaHmue monekyn. Hob. np.
1926 r.

MetreHkodpep (Pettenkoffer), Makc dpoH (1818-1901) — HemeLkunin Bpay 1 ecTtecTBOMCHbITATENb.
Mudarop Camocckum (ok. 570- 500 [0 H.3.) — @HTUYHbIV rPeYecknii MaTemaTrk 1 unocod.

Mnaxk (Planck), Makc Kapn 3pHcT JTioasur (1858-1947) — Hemeukunin onsnk. ABTOp KBAHTOBOW rMMNOTE3bI.
BbiBen 3akoH nsnyyeHns (3akoH naxka), psa 3akoHOMEpPHOCTEN TePMOANHAMUKM U TeopUn
oTHocuTenbHocTn. HoG. np. 1918 .

MnartoH (Plato) (428-348 0o H.9.) — aHTWMYHBIN rpedeckuin ounocod, ocHoBaTenb AdrHCKon Akagemnm.
OCHOBOMONOXHWK hMNoCcotCKOro naeanmama: naem — BeydHble N HemaMeHHble Npoobpasbl BeLLen, BeLlm —
nogobue n otTpaxeHue ngen.

MnuHun Ctapwwmn, Man MNMnunnn CekyHp (Gaius Plinius Secundus Maior) (ok. 23-79 H.3.) — pUMCKUI
nncaTenb, YY4EHbIA 1 rOCYaapCTBEHHLIN AeATenb, aBTop 37-TOMHOW « ECTECTBEHHON UCTOPUNY.

Mnrokkep (Plicker), FKOnuyc (1801-1868) — HemeLUkuin u3nk; Havan nccnegoBaHns ANeKTPUYECcKnX
pa3psgoBs B Bakyyme, npuegLume K oTkpbiTuio B. TutTtopdom n Y. Kpykcom KaToaHbIX Syyen.

Monwuur (Pauling), Nannyc Kapn (1901-1994) — amepukaHckuii puank n xumuk. PaspabaTbiBan KBaHTOBO-
MeXaHUYECKYI0 TEOPU0 XMMMYeckon cBasn, coemecTHo ¢ [1. K. CnaTepom co3fan MeTo BaneHTHbIX
CBsi3el, NpeasiIoKun Teopumn pe3oHaHca 1 Me3oMepuun, NOHATNE rmbpuamnsaumm opbutanewn u wkany
anekTpooTpuuaTenbHocTen. iccnegoBan ctpoeHune 6enkoB. Hob. np. 1954 1 1962 rr.

MpayT (Prout), Ynnbam (1785-1850) — aHrMMNCKNIA XMMUK; MPESSIoKN rmnoTesy o NpoTure.

Mpuctnu (Priestley), xosed (1733-1804) — aHrnunckmin hnnocod n XMMMK; OTKPbIN KMCIOPOA,
MOHOOKCMKA a30Ta, MOHOOKCUZ Yrnepoaa 1 AUOKCUA cepbl.

MpycT (Proust), >Kosed Jlyun (1754-1826) — dppaHLy3CKNIA XMMUK; OTKPbIS 3aKOH NMOCTOSIHCTBA COCTaBa
XMIMUYECKMNX COEANHEHWIA.

MTun (Petit), Anekcuc Tepes (1791-1820) — bpaHLy3CKMIN XUMUK; COBMECTHO ¢ 1. [Il0onOHrom OTKpbIS 3aKOH
yOenbHbIX TENTOEMKOCTEN.
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Mronemen (Ptolemaios), Knasgun (ok. 90-160) — apeBHerpeyeckuin y4éHbln; paspabortan
MaTeMaTU4eCKyto TEOPUIO ABMXKEHUSA NNaHeT (reoueHTpudeckas cucrema lNronemes).

Myankape (Poincaré), Xtonb AHpu (1854-1912) — cbpaHuUy3Ckuin mateMaTuk, pusmnk n counocod.
HesaBuncrmMo oT A. DHLWTENHA pa3Buil MaTemaTUyeckme cregcTems NocTynara OTHOCUTENBHOCTU.

Pa3sec (Rhazes) — cm. Ap-Pa3su.

Pam3ain (Ramsay), Yunoam (1852-1916) — aHrnnnckmn pmank 1 XuMmnK; OTKPbIN aproH 1 ero aHanoru,
Bblaenun renunn. Ho6. np. 1904 r.

Paynb (Raoult), ®paHcya Mapwu (1830-1901) — ppaHLy3CKMIA XMMUK; OTKPbIST 3aKOH YNpPYrocTu napa
pacTBOPOB W 3aKOH KPMOCKOMUM.

Pesepdopna (Rutherford), Oanuun (1749-1819) — woTnaHACKMM XMMUK, OOMH U3 OCHOBOIMOJSTOXXHMKOB
NMHEBMATUYECKOM XUMUU; OTKPbIN a30T.

Pesepdopa (Rutherford), OpHecT (1871-1937) — aHrnunckuin pmsmk; 3anoxmn 0CHOBbI COBPEMEHHOIO
yYeHVs 0 pagMoakTUBHOCTM 1 TEOpUM CTPOeHUs aTtoma. [Nokasan, 4To ypaH ucnyckaeT ABa Buaa nyyen, u
HasBan ux anbpa- n 6eta-nyyammn. CosmectHo ¢ ®. Cogam paspaboTtan OCHOBHbIE NOMOXEHUS TeopUn
paanoaKkTMBHOIO pacnaga. SKCnepuMeHTanbHO JoKa3an CyLecTBoBaHNe B aTOMe NOMnoXMTENbHO
3apsHKEHHOro fA4pa v NpeasioxXun nnaHeTapHyto mogens atoma. OcyLecTBun NepBoe NCKYCCTBEHHOE
npespaLleHne anemeHToB. Hob. np. 1908 r.

Pen (Rey), XKaH (1583-1645) — cbpaHLy3CKMIN XUMUK 1 Bpay; cchopmynupoBan noctynar «Bce Tena
TSKEnbI».

PénTreH (Rontgen), Bunbrenbm KoHpapg (1845-1923) — HemeuKnin hr3unK; OTKpbIST PEHTFEHOBCKOE
nsny4venue, nccnegosan ero ceoncrtea. Hob. np. 1901 r.

Peomiop (Réaumur), PeHe AHTyaH (1683-1757) — dopaHLy3CKuin ecTecTBOMCNbITATEND; aBTOp paboT no
dumaunonorun, Guonornn; NpeanoXxmun TeMnepaTypHyto Wwkany (wkana Peomiopa).

Puxtep (Richter), Mepemns BeHnamun (1762-1807) — Hemeukmin xumuk. OQuH N3 OCHoBaTeNen ydeHus o
CTEXNOMETPUN; OTKPbIJT 3aKOH 3KBMBAJIEHTOB.

Po3se (Rose), leHpux (1795-1864) — HemeUKMIn XMMUK U dhapMakoror; udy4dan obpatumblie peakumu.

Pymdopa (Rumford), Benmxkamun (1753-1814) — aHrmMACKMIN eCTECTBOUCTIbITATENb; AKCNEPUMEHTANBHO
obocHoBarn NpeanosioXkeHne 0 TOM, YTO TENSIOTa ABNSieTCA (OPMOW ABUKEHUS.

Cana (Sala), AHgxeno (1576-1637) — uTanbaHCKUN MaTPOXUMUK U Bpau.

CBepnb6epr (Svedberg), Teogop (1884-1971) — weeacknit pmankoxmmuk. [Jokazan XMMUYECKYHO
TOXAECTBEHHOCTb N30TONOB — NPOAYKTOB PaAvOaKkTUBHOIO pacnajia; SkcrnepuMmeHTanbHO NoATBEPAMI
Teoputo GpoyHOBCKOro AsmxeHus. Hob. np. 1926 r.

CeH Xunnb (de Saint-Gilles), Jlyn Nean ge (1832-1863) — dpaHuy3cknii xMMuK; coBMmecTHO ¢ M. bepTrno
n3ydan obpaTMmble peakumnu.

CeHT-Knep [deBunb (Sainte-Claire Deville), AHpn OTbeHH (1818-1881) — cbpaHLy3CKMiA XMMUKK; nccriegoBan
TEPMMUYECKYIO0 AMCCOLMALMIO BELLLECTB.

Cuaxsuk (Sidgwick), Hesunn BuHceHT (1873-1955) — aHrmmMncknii XMuk; pacnpocTpaHun
npeacTaBneHns 0 KOBaneHTHOCTU Ha HeopraHMyeckne 1 KOOPAMHALMOHHbIE COEANHEHNS.

Cknoposckas-Kropu (Sklodowska-Curie), Mapus (1867-1934) — copaHLy3CKuii n3MK 1 XUMKK;
coBMecTHO c [1. Kiopu nsydana pagnoaktMBHOCTb ypaHa, OTKpbifa paavin 1 nonoHni. Hobenesckue
npemun 1903 n 1911 rr.

Cnatep (Slater), IxxoH Knapk (1900-1976) — amepukaHckuin pmaunk-TeopeTuk. PaspabaTtbiBan KBaHTOBYHO
TEoputo aTOMOB, MOJIEKYI, TBEPAOrO TEMNA; OAUH M3 co3aaTteneit MeToaa BareHTHbIX CBSA3EN.

Coppu (Soddy), dpeaepuk (1877-1956) — aHIMUNCKMIN PU3UK U XMMMK; COBMECTHO € 3. Pesepdopaom
pa3paboTan OCHOBHbIE MOMOXEHUSI TEOPUM PafMoaKTMBHOMO pacnaga. Cosgan cucteMy M30TOMOB U
ccopmynupoBan (ogHoBpeMeHHO ¢ K. ®asiHcom) 3akoH cagura. Hob. np. 1921 r.

Crac (Stas), XXan Cepge (1813-1891) — 6enbrunckun xmumuk; B 1860-X rr. BbINOHNT O4YEHb TOYHbIE
onpeneneHnst aToMHbIX MacC XMMUYECKUX SN1EMEHTOB.
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CtoyHum (Stoney), xopak [xoHcTOH (1826-1911) — npnanackuin pmsmk n matemaTuk. Beickasan ngeto o
3NeMEHTapPHbIX ANEKTPUYECKUX 3apsa0B, CBA3AHHbBIX C aTOMaMU, A51s KOTOPbIX NPEeaSIoXMI TEPMUH
«ONEKTPOHY.

TaxeHun (Tachenius), OT1T0 (1620-1699) — HEMELKMIA Bpay 1 anxmMMuK, NpeacTaBuTeNb NaTpoxXmmMuu.
Mpeanaran ABa HOBbIX YHUBEPCANbHbIX NPUHLIMMNA — KUCAIOTY U LEernoYyb — B Ka4eCTBE COCTaBHbIX YacTewn
cornen.

Tenap (Thenard), Jlyn XKak (1777-1857) — dopaHLy3CKUI XMMWK; JOKa3an afieMEeHTapHOCTb HAaTpUS, Kanwus,
noda v xnopa, a Takke TO, YTO XITOPOBOAOPOAHAS U MO4OBOAOPOAHANA KMCMOThl HE cogepxaT Kucrnopoaa.
OTKpbIn nepokcug sogopoaa; obHapyXun kaTanuTnyeckoe AencTBre TBEPAbIX TeN Ha pasnoxeHne
nepokcuaa BoAoOpoAaA.

TomncoH (Thompson), bengxamun (1753-1814) — cm. Pymdopa.

TomceH (Thomsen), XaHc lNMeTtep HOpreH KOnnyc (1826-1909) — gaTcKnin XMMKUK; OQHOBPEMEHHO C
M. BepTno npeanoXxun NpUHLUMN MakcumMarnbHon paboTsl (NpuHuun Beptno-TomceHa).

TomcoH (Thomson) (nopa KenbsuH), Yuneam (1824-1907) — anrnuiickuin dounank. Cchopmynuposan
BTOPOE Hayano TepMOAMHaMUKK, BBEN abCOMOTHYI0 TEPMOMETPUYECKYIO LUKany; paspabatbisan
KMHETUYECKYIO TEOPUIO TEMMOTHI U TEPMOAUHAMNYECKYIO TEOPUIO TEPMOINEKTPUYECKNX SABNEHUN.
Mpeanoxun mogens CTPOEHUs aToma.

TomcoH (Thomson), [xo3ed [xoH (1856-1940) — aHrnunckuii punsmk. OTKpbIN 3NEKTPOH (OAHOBPEMEHHO
¢ O. BuxepTtom); gan obbAcCHEHME HEMPEPBLIBHOIO CNEKTPa PEHTIEHOBCKOrO U3My4eHnsi, yCTaHOBUI
npvpoay NONOXUTENbHBIX MOHOB, MPEANOXUIT MoAeNb CTpoeHus atoma. Ho6. np. 1906 r.

Toppuyennu (Torricelli), 9BaHmpkenucTa (1608-1647) — ntanbsHCKUA UMK N MaTEMATUK; M300PEN
PTYTHBIN BapomMeTp, OTKPLIN BaKyyM U aTMOCepHoe AaBneHue.

YarTt (Watt), Ixenmc (1736-1819) — aHrnMuncknn ectecTtBomcnbiTaTeNb U M306peTaTenb; u3yyan CBONCTBa
BOASAHOIO napa; n306pén yHMBepcarnbHy0 NapoBy MaLUUHY.

YunbamcoH (Williamson), Anekcangep Yunoam (1824-1904) — aHrNUnCKMN XUMUK; nccnegosan
obpaTumMble peakumm U COCTOSTHUE XMMNYECKOTO PaBHOBECUS.

Ynen6ek (Uhlenbeck), Ixopax KOgxuH (1900-1988) — amepurkaHcKkunin omamnk ronnangckoro
NPOUCXOXAEHNS; COBMECTHO ¢ C. MayaCcMUTOM BBEN MOHATME CMMHA 3MEKTPOHA.

danec Munetckuii (ok. 625-547 00 H.3.) — @HTUYHBIN rpeyecknii mnocod, poaoHavanbHUK rpeyeckom
c¢unocodumm, ocHoBaTernb MUMNETCKOM LIKOMbl. CumTan Bce Tena nposiBfieHnemM eauHon NnepBoCcTUXMM —
BOAbI.

®dapagen (Faraday), Mankn (1791-1867) — aHrnunckmin pusmnk n xumuk. OTKpbIN ABAEHUE
SMNEKTPOMarHUTHOM UHAYKLIMM 1 3aKOHbI SNEKTPONN3a; MPOBOAUI paboThl MO NMOMYYEHUIO CKIKEHHBIX
rasos.

®PasHc (Fajans), Kasnmunp (1887-1975) — amepukaHckuin omsmkoxummk. ChopmynupoBan npasuna
CMeLLIeHMs Npy paanoakTUBHOM pacnage (3akoH casura Copgaun-dasiHca); ycTaHoBUN psig
3aKOHOMepHOCTEeN aacopOLMOHHBIX NPOLECCOoB.

®duwep (Fischer), Omune NepmaH (1852-1919) — HEMELKMIN XMMUK-OPraHWK, OCHOBOMONOXHUK XMMUU
nNpupoaHbIX coeauHeHnn. CUHTE3npoBan MHorve caxapa, rnoko3ngsl, nonMnenTuabl; uccnegosan 6enku n
hepMeHTbI, NPeanoXun MeToabl aHanusa u pasaeneHms aMMHOKUCIOT, HOMeHKNaTypy yrnesonos. Hob.
np. 1902 r.

®dpaHkneHp (Frankland), Oayapa (1825-1899) — aHrMUACKMI XUMUK; OTKPbIN MeTannopraHmyeckue
COeaVHeHMs, BBEN NMOHATUE «COEOUHUTENBHON CUIbI» aTOMOB, MOCMAYXXMBLLEE OCHOBOW Afsi CO34aHus
TEeopun BaneHTHOCTMK.

®peHenb (Fresnel), OrtocteH XKaH (1788-1827) — dopaHuy3ckuii u3uk; BbIMOSHUI OCHOBOMOaratoLwue
paboTbl B 0611aCTM BONTHOBOWM OMNTUKM.

dypkpya (Fourcroy), AHTyaH ®paHcya ge (1755-1809) — cppaHLy3CKMIN XMMUK; OOVH U3 co3aaTenemn HOBow
XMMUYECKON HOMEHKNATYPbI.

Xa3uHun, Aba ap-PaxmaH — apabeckuii anxvmMuk.

XyHa (Hund), ®pugpunx (1896-1986) — HemeLkun usmk; cdoopmMynmpoBarn npasunia 3anosiHeHns
ANEKTPOHHbIX 06onoyek (Npasuno XyHaa); pabotan B 06nactn marHeTM3Ma 1 CnekTPOCKOMUM.
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Xtokkenb (Huckel), Opux (1896-1980) — HeMeLKniA r3nK; pacnpoCcTpaHnn KBAHTOBO-XUMNYECKUA METO
MONEKYNspHbIX opbutanen Ha opraHmyeckue coeamHeHus, cpopMynmpoBan NpPaBuno apoMaTnyeckomn
cTabunoHoCcTW.

Yeasuk (Chadwick), xenmc (1891-1974) — aHrnMUNCKMN PU3UK; SKCNEepUMEHTanNbHO onpeaenvn agepHble
3apsabl ps4a aToMoB, OTKPbIN HEATPOH, 3aHMMAarCcs uccrnegoBaHMeM LiernHowm agepHon peakumun. Hob. np.
1935.

LWaHkypTtya (Beguyer de Chancourtois), Anekcangp Omunb Beryine ge (1820-1886) — ppaHLy3ckui
XMMVK; NPearioxXunn BUHTOBOM rpadomk 31IEMEHTOB, PACMONOXEHHbIX B NOPAAKE BO3pacTaHUs aTOMHbIX
BECOB.

Leene (Scheele), Kapn Bunbrenem (1742-1786) — LUBEACKMIA XUMUK; BNEPBbIE MOMY4ni MHOIMe
XMMUYECKME 3NIEMEHTbI U COEANHEHUS.

WpéauHrep (Schrodinger), OpeuH (1887-1961) — aBCcTpuiAckniA n3NK, OOMH U3 co3gaTenien KBaHTOBOM
MexaHuKKn. BbiBen OCHOBHOE ypaBHEHUE BOSTHOBOW MEXaHMWKKU, coaepKallee BOMHOBYH OyHKLNIO U
nossongdwlwiee onpenenntb BO3MOXHbl€ COCTOAHUA KBAHTOBOW CUCTEMbI U UX U3BMEHEHNE BO BpemMeHu.
Ho6. np. 1933 r.

Wranb (Stahl), M'eopr SpHcT (1660-1734) — HEMeLKUA XMMUK, co3aaTtenb Teopumn prorncToHa.

Wrapk (Stark), NoraHHec (1874-1957) — HeMeLKMI OU3NK; OTKPbIN pacLLennieHne cnekTpanbHbIX NMMHUA B
anekTpuyeckom none (adpcpekr LLTapka), BBEN NOHATME O BaNeHTHbIX anekTpoHax. Hob. np. 1919 r.

LWrepH (Stern), OtTo (1888-1969) — Hemeukmn hmaunk. CoBmecTHO ¢ B. N'epnaxom akcrnepnmeHTansHo
AoKasan KBaHTOBaHWe MarHUTHOrO MOMEHTa atoMa, OTKPbIN Andpakumio aToMOB U MOMEKYH, U3Mepun
MarHUTHbIA MOMEHT npoToHa. Hob. np. 1943.

Lrpekkep (Strecker), Agonbd Ppuapux Jiogeur (1822-1871) — HEMELKUIA XMMUK-OPTraHuK; nay4yarn aMmMHo-
N OKCUKUCNOTbI; pa3paboTan CUCTEMY, OMUCHIBAIOLLYH 3aKOHOMEPHOCTM KOSTMYECTBEHHbLIX COOTHOLLEHWIA
MeXay aTOMHbIMWM Maccamm.

AuHuwTenH (Einstein), Anbbept (1879-1955) — HemeLkuin bunank; paspaboTan obLLyto 1 cneynanbHyio
TEOPUIO OTHOCUTENBHOCTM, CO3[an KBAHTOBYHO Teoputo poToacbdekTa, POTOHHYIO TEOPUIO CBETA, BbiBEN
CTaTUCTUYECKME 3aKOHbI SMEKTPOHHBIX Nepexoaos B atome. Hob. np. 1921 r.

Amneaokn ArpureHTckuii (ok. 490-430 A0 H.3.) — aHTUYHBIN rpedeckuin punocod. «KopHu» BCero cyLlero
B HaTypdunococumm SmMneaokna — YeTblpe BeYHbIX HEU3MEHHbIX NepBOBeLLEeCTBa (3eMn4, BOAa, OrOHb U
BO3AYyX).

Anukyp (341-270) — aHTUYHBIN rpedeckuin ounocod-aTtoMucT. [NpegnonoXun orpaHUYeHHOCTb Yncna
dopM aTOMOB.

KOHr (Young), Tomac (1773-1829) — aHrnMUNCKMI PU3UK U aCTPOHOM, OAMNH M3 co3daTterien BOSTHOBON
Teopuu cBeTa. CchopmynmpoBan NpMHUMN UHTepdepeHLun, BbICKa3an uaek o NonepeyHoCcT CBETOBbIX
BOJIH, BBEN XapaKTepUCTUKY ynpyroctu ten (Mmoaynb HOHra).
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NMPUNOXEHUE 1

O6wenpuHATbIEe AaTbl U aBTOPbI OTKPbITUA XMMUYECKUX INIeMEeHTOB

Homep | HaszBaHue anemeHTa Oarta ABTOpPbI OTKPLITUA
OTKPbITUA

1 Bopnopon 1766 I". KaBeHgumw
2 Fenun 1868 H. Jlokbep, XK. XaHceH
3 Jntun 1817 W. ApdeencoH
4 Bepunnun 1798 J1. BokneH
5 Bbop 1808 XK. Fen-Joccak, J1. TeHap
6 Yrnepog - M3BecTeH ¢ gpeBHOCTH
7 Kucnopog 1774 Ix. MNpuctnwn, K. Weene
8 AsoTt 1772 [. Pesepcopa
9 dTOp 1771 K. Weene
10 HeoH 1898 Y. Pamsan, M. TpaBsepc
11 Hatpui 1807 . OaBu
12 MarHun 1808 . Oasu
13 ANOMUHUIN 1825 X. OpcTeq
14 KpemHuii 1823 V. Bepuenuyc
15 docop 1669 X. bpaHat
16 Cepa - Ms3BecTHa c opeBHOCTH
17 Xnop 1774 K. Weene
18 AproH 1894 Y. Pam3an, B. Panen
19 Kanui 1807 . OoBn
20 Kanbuun 1808 . Oasu
21 CkaHgun 1879 J1. HunbcoH
22 TutaH 1795 M. KnanpoTt
23 Banaguwn 1830 A. Cedpctpem
24 Xpom 1797 J1. BokneH
25 MapraHeu 1774 K. Weene
26 XKeneso - M3BecTHO C ApeBHOCTH
27 KoGanbt 1735 . BpaHar
28 Hukenb 1751 A. KpoHwtear
29 Meab - Ms3BecTHa c gpeBHOCTH
30 LinHk - MonyyeH B cpegHve Beka
31 Mannun 1875 M. Jlexok ae ByabogpaH
32 repmaHuin 1886 K. BuHknep
33 MbiwbsK - MonyyeH B cpegHve Beka
34 CeneH 1817 V. Bepuennyc
35 Bpom 1826 A. banap
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36 KpunTtoH 1898 Y. Pamsai, M. TpaBepc
37 Pybugun 1861 P. ByHseH, I'. Knpxrod

38 CTpoHuunin 1790 A. Kpaydopa

39 UTTpun 1794 KO. MNapgonuH

40 LinpkoHuin 1789 M. Knanpot

41 Hunobun 1801 Y. Xatyet

42 MonubpgeH 1778 K. Leene

43 TexHeunn 1937 K. MNMepbe, 3. Cerpe

44 PyTeHun 1844 K. K. Knayc

45 Pooun 1804 Y. BonnactoH

46 Mannagnn 1803 Y. BonnactoH

47 Cepebpo - M3BECTHO C APEBHOCTU

48 Kagmui 1817 K. lTpomenep

49 NHugun 1863 o. Penx

50 OnoBo - M3BeCTHO C ApeBHOCTU

51 CypbMa - Mony4yeHa B cpeaHue Beka
52 Tennyp 1782 @. Mionnep ¢oH PenxeHwTenH
53 Uopa 1811 B. Kyptya

54 KceHoH 1898 Y. Pamsai, M. TpaBsepc
55 Lleann 1861 P. ByHseH, I'. Knpxrod

56 Bapuin 1774 K. Weene, I'. MaH

57 NanTaH 1839 K. MocaHngep

58 Llepui 1803 W. Bepuenuyc, B. Xusunrep, M. Knanpot
59 Mpaseogmm 1885 K. Ayap ¢oH Benbcbax

60 Heogum 1885 K. Ayap ¢poH Benbcbax

61 MNpomeTuni 1945 . MapuHckui, J1. TnengeHnH, Y. Kopuann
62 Camapui 1879 M. Nekok ae ByabogpaH
63 EBponuii 1901 3. emapce

64 fagonuHmnn 1886 M. Nekok ae ByabogpaH
65 Tepbun 1843 K. Mocangep

66 Lvcnposnin 1886 M. Nekok ae byabogpaH
67 Monbmun 1879 . Knese

68 Opbuin 1843 K. Mocangep

69 Tynui 1879 M. Knese

70 NTTepbun 1878 L. MapuHbsik

71 Jioteyun 1907 K. Ypb6aH

72 MradpHUn 1923 L. Xesewwu, [1. Koctep

73 TanTan 1802 A. Okebepr

74 Bonbdpam 1781 K. LLeene
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75 Penunn 1925 B. Hoppak, N. Takke, O. bepr

76 Ocmun 1804 C. TeHHaHT

77 Wpwnani 1804 C. TeHHaHT

78 MnaTtnHa 1748 A. ge Ynnoa, Y. YoTcoH

79 3onoTo - M3BeCTHO C ApEeBHOCTM

80 PTyTb - M3BecTHa ¢ ApeBHOCTU

81 Tannun 1861 Y. Kpykc

82 CsuHel, - M3BeCcTeH ¢ ApeBHOCTU

83 BucmyTt - Mony4yeH B cpeHue Beka

84 MNonoHuin 1898 1. Kiopu, M. Kiopun

85 ActaTt 1940 Ibx. KopcoH, K. MakkeH3an, 3. Cerpe

86 PapnoH 1899 3. Pesepdopa, P. OyaHc

87 dpaHumn 1939 M. MNMepen

88 Pagnin 1898 1. Kiopu, M. Kiopun

89 AKTUHUI 1899 A. lebbepH

90 Topwii 1828 V. Bepuenuyc

91 lMpoTakTnHuin 1918 O. laH, J1. MenTtHep, ®. Coaan, A. KpaHcToH
92 YpaH 1789 M. Knanpot

93 HenTyHui 1940 3. MakmunnaH, . AGenbcoH

94 MnyToHun 1940 I". Cnbopr c coTp.

95 Amepuuun 1945 I". Cnbopr c coTp.

96 Kropun 1944 I". Cnbopr c coTp.

97 bepknuii 1950 I". Cnbopr u gp.

98 KanudopHwuii 1950 I". Cnbopr u gp.

99 ONHLWITENHWUI 1952 A. 'vopco, I'. Cnbopr n ap.

100 depmuii 1952 A. 'vopco, I'. Cnbopr n ap.

101 MeHpenesun 1955 I". Cnbopr u gp.

102 Hobenun 1963 . H. dnepos n gp.

103 JloypeHcun 1961 A. 'mopco n agp.

104 Pesepdopani 1964 . H. ®nepos u ap.

105 Oy6Hni 1970 . H. ®népos u gp., ONAN (OybHa)

106 Cwnboprun 1974 OUAN (Oy6Ha), KanudopH. yH-T B Bepknu
107 Bopun 1976 OonAN* (OybHa)

108 Xaccun 1984 M. Am6pyctep, I'. MioHueHBepr (GSI*™, OPT)
109 MewnTHepui 1982 . AmM6pycTep, I'. MioHueHBepr (GSI, ®PT)
110 HOapmwtagruii 1994 C. XodmaHH, B. HuHoB 1 gp. (GSI, ®PIN)
111 PeHTrenun 1994 C. XodmaHH, B. HuHoB 1 gp. (GSI, ®PIN)
112 YHyHOUI 1996 C. XodmaHH, B. HuHoB 1 gp. (GSI, ®PIN)
113 YHYHTPUI 2003 OUAN (Oy6Ha)
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114 YHyHKBagum 1999 OUAN (Oy6Ha)
115 YHyHNeHTUn 2003 OUAN (Oy6Ha)
116 YHyHrekcun 2000 OUAN (Oy6Ha) n Ilmeepmopckas nab. (CLUA)
117 YHyHCcenTun 2009 OUAN (Oy6Ha) n Ilmeepmopckas nab. (CLUA)
118 YHYHOKTUI 2002 OUAN (Oy6Ha) n Ilmeepmopckas nab. (CLUA)

* OUAN — O6beANHEHHDBIN NHCTUTYT SIAEPHbLIX ccnegoBaHui B [lyoHe;

** GSI — Gesellschaft fir Schwerionenforschung (ObLecTBo UccnenoBaHMs TSKENLIX MOHOB, JapMmwTaar)

HcmoyHuKu OaHHBIX:

PacnpepeneHne anemMeHTOB NO BPeMEHU OTKPbITUSA
B CTaHOApPTHOM nepuoaunyeckon tTabnuue:
1

12 14 15 16 17 48
3 & P 2 9
|2 [ S S [
10811 12011 14007 15999 15.9%
1z 14 15 16 17
Al 8 P 5 (Cl p&
26932 ZR0S6 30974 32065 35453 30048
::.:! 32 I 2 a5 k)
Az Se Br K
i 74022 7806 70904 B30
51 T2 53
Sn Sb Te 1

1432 11871 12176 12760 126.90 19129

Epema oTHPRITHA

MexxayHapoaHbIv Col3 YMCTOM U npuknagHon xumun (UKOMAK).

TpudoHos [.H., TpudoHos B.[. Kak Obinm oTKpbITbI XMMUYeECKue anemeHTbl: Nocobue ans ydawmxcs. -
M.: MNpoceeweHne, 1980. 224 c.

®uryposckunt H.A. OTKpbITUE 3NIEMEHTOB M NPOUCXOXAEHUE X Ha3BaHun. — M.: Hayka, 1970. 207 c.
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NPUNOXEHUE 2

HoGeneBckne npemMun no Xumum, npucyxgéHHoie B 1901 — 2009 rr.

fon Naypeat npemun 3a yTto npucyxaeHa npemus
Ako6 MNeHpuk BauTt-MNod OTKpbITUE 3aKOHOB XMMUYECKON

1901 (Jacobus Henricus van't Hoff) OWHAMUKM 1 OCMOTUYECKOrO AaBneHus
Hunpepnangpl; 30.08.1852 — 01.03.1911. pacTBOpOB
Amunb NepmaH Puiiep

to02 | (EmiF, Fcer)
Fepmanusi; 09.10.1852 — 15.07.1919. P yp '
Ceante Asryct AppeHuyc Co3fgaHue Teopun aneKTpoNIuTUYECKON

1903 (Svante A. Arrhenius) NCCOLAALIAN
LLiseLus:; 19.02.1859 — 02.10.1927 Avccounaumn.
Yunbam Pam3san OTkpbITME MHAMDDEPEHTHBIX

1904 (Sir William Ramsay) ra3zoo0pasHbIX 31EMEHTOB
Benukobputanus; 02.10.1852 — 23.07.1916 (6naropoaHbIx ra3os)
Aponbd coH Banep

1905 | (Adolf von Baeyer) poBpOVATIGOW cosaMHENIT
Fepmarus; 31.10.1835 — 20.08.1917 Apoap A
AHp". MygccaH BblgeneHve n nccnegosaHus

1906 (Henri Moissan) ANEMEHTAPHOTO thTopa
®paHuus; 28.09.1852 — 20.02.1907 P P
dayapa ByxHep

1507 | (Edard Bucnen
Fepmarus; 20.05.1860 — 13.08.1917 P P
ApHecT Pesepdopa

1908 | (Sir Emest Rutherford) P;"C;'(a)gl(‘;’;irz)“(f: ’é"(';“T":”
Benuko6putanusi; 30.08.1871 — 19.10.1937 pan th
Bunbrensm OcTBanbpg M3yyeHune KaTanusa, XMM1M4ecKoro

1909 (Wilhelm Ostwald) paBHOBECUS U CKOPOCTEN XUMUYECKNX
Nepmanus, 02.09.1853 — 04.04.1932 peakuunn
OT1o Bannax

1910 (Otto Wallach) ARNuUMKNn4yeckne coegmuHeHns
lepmanus, 27.03.1847 — 26.02.1931
Mapusa CknopoBckasi-Kiopu

1911 (Marie Sklodowska-Curie) OTKpbITUE paanst U NOMOHNUS
®paHuma 07.11.1867 — 04.071934
BukTop NpuHbAp
(Victor Grignard) Peaktus NpuHbspa

1912 ®paHuus, 16.05.1871 — 13.12.1935
MNonb CabaTtbe 'MapupoBaHne opraHNYecknx
(Paul Sabatier) COEOVHEHNIN B NPUCYTCTBUUN TOHKO
dpaHuus, 05.11.1854 — 14.08.1941 M3MEJIbY4EHHbIX MeTasnoB
Anbdpen BepHep

1913 | (Aired Werne Cosme ecpu e
Lsenuapus, 12.12.1866 — 15.11.1919 A
Teopop Y. Puuapac

1914 | (Theodore W. Richards) ;’;g;ﬁi‘gﬁ ATOMHBIX MACC HEKOTOPbIX
CLIA, 31.01.1868 — 02.04.1928
Puxapa Bunuurertep VccnepnoBaHus pacTuTenbHbIX

1915 (Richard Willstatter) NMUrMEHTOB, NpeXae Bcero xrnopodunna
Fepmanusi, 13.08.1872 — 03.08.1942 » IPex P

1916 Mpemusa He npucyxganacb
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1917

Mpemuns He npucyxaanack

®puuy Mabep
1918 (Fritz Haber) CuHTE3 aMMmnaka 13 311EMEHTOB
"epmanuns, 09.12.1868 — 29.01.1934
1919 Mpemusi He npucyxganach
BanbTep I'. HepHeT
1920 (Walther H. Nernst) PaboTbl B 0611acTv TepMOAMHAMUKN
NepmaHms, 25.06.1864 — 18.11.1941
®pepepuk Coaom
' XUMUsi pagmoakTUBHBIX 3N1IEMEHTOB,
1921 (Frederick Soddy)
BenukoBpuTanus, 02.09.1877 — 22.09.1956 VICCNEA0BaHNS MPMPO/AL! M30TOMOB
1922 :;f::cﬁ:(\:/VyAAsfoTr%H OTKpbITNE BONBLIOrO Yncna N30TOrMOoB,
BenukoBputarusi, 01.09.1877 — 20.11.1945 CO3fiaHMe Macc-cnekTporpaca
®puy Mpernb
. Co3pgaHue meTofda MUKpoaHanuaa
1923 (Fritz Pregl) o
AscTpus, 03.09.1869 — 13.12.1930 OPTaHNHECKIX COEANHEHN
1924 Mpemusi He npucyxganach
1925 ::Fg:zﬁgﬁj i"rzng%":#:n dy) ViccnenoBaHus B 061acTy KONmnonaHom
AscTpust, 01.04.1865 — 29.09.1929 Xumuy (ynbTpam1kpockonus)
Teopop Ceepbepr
VMccnenoBaHns OUCNEPCHBIX CUCTEM
1926 (Theodor Svedberg) (yanp'qaueHTpmgyra) P
LWseuwns, 30.08.1884 — 26.02.1971
1927 FeH.pv!x 0. Bm_1a|-|.q VccnenoBaHne CTPOEHMS KEMYHbIX
(Heinrich O. Wieland) KAGHOT
NepmaHus, 04.06.1877 — 05.08.1957
Aponbd Bunpayc
! VccnenoBaHus CTPOEHUST CTEPUHOB U
1928 (Adolf Windaus)
[epmanusi, 25.12.1876 — 09.06.1959 WX CBS3N C BUTAMMHAaMY (BUTamMyH D)
MaHc choH Bunep-XenbnuH
(Hans von Euler-Chelpin)
LWBeums, 15.02.1873 — 06.11.1964 WccneposaHne (*)epMeHTaLI,I/II/I caxapos
1929 W y4acCTBYIOLLUUX B 3TOM npoLecce
Aptyp lappeH cbepmeHTOB
(Arthur Harden)
BenwukobputaHus, 12.10.1861 — 17.06.1940
1930 FaHc Puwep (Hans Fischer) WccnepoBanns remornobuHa u
Nepmanus, 27.07.1881 — 31.03.1945 xnopodwunna, CUHTE3 reMuHa
®pugpux Bepruyc
(Friedrich Bergius)
1931 | Tepmanus, 11.10.1884 — 30.03.1949 PasBnTIe XMMU4ECKUX METOA0B
BbICOKOIO JaBeHust
Kapn Bow (Carl Bosch)
NepmaHus, 27.08.1874 — 26.04.1940
UpBuHr JleHrmrop
. . WccnepoBanus B o6rnact xummnm
1932 (Irving Langmuir) -
CLUA, 31.01.1881 — 16.08.1957 MOBEPXHOCTHBIX ABNEHNN
1933 Mpemusi He npucyxganach
Faponba KOpu R
1934 (Harold C. Urey) (C)LK;T?T/;)Tﬂmenoro POROPOR3
CLLA, 29.04.1893 — 06.01.1981 paentep
®penepuk Xonumo CwvHTEe3 HOBbIX PagNOaKTUBHbIX
1935 (Frédéric Joliot) 3N1eMEHTOB (MCKYCCTBEHHas

®paHumsa, 19.03.1900 — 14.08.1958

paanoaKkTUBHOCTb)
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UpeH Xonno-Kropu
(Iréne Joliot-Curie)
®paHums, 12.09.1897 — 17.03.1956

Metep Oeban

VccnenoBaHusa AMNOnbHbIX MOMEHTOB

1936 (Peter J. W. Debye) MoneKyn u Andpakumm peHTreHOBCKNX
HupepnaHabl, 24.03.1884 — 02.11.1966 ny4yen N INEeKTPOHOB B rasax
Yonrep Xoyopt WccnenoBaHns yrneBodoB 1 BUTaMuHa
(Sir Walter N. Haworth) C A y A
1937 Benukobputanus, 19.03.1883 — 19.03.1950
faynb Kappep WccnepoBaHns KapoTUHOMOOB U
(Paul Karrer) hnaBmMHOB, a Takke BUTamMuHOB A 1 B2
LWsenuapus, 21.04.1889 — 18.06.1971 ’
1938 Flg:z:(l?gr% '%an) PaboTbl ¢ kKapoTMHOMZAMM U
Fepmanus, 03.12.1900 — 31.07.1967 BUATAMAHAMM
Aponbd ByteHaHaT
Adolf F. J. Butenandt PaboTbl N0 NONOBLIM rOPMOHAM
( p
1939 NepmaHms, 24.03.1903 — 18.01.1995
Neononbp Pyxuuka
) PaboTbl no nonMmeTuneHam 1 BbiCLUMM
(Leopold Ruzicka) TepneHam
Wsewnuapus, 13.09.1887 — 26.09.1976 P
1940 Mpemusi He npucyxganach
1941 Mpemusi He npucyxganach
1942 Mpemusi He npucyxganach
A:€pat Xesewm MpuMeHeHWe N30TOMHbLIX UHAMKATOPOB
1943 (George de Hevesy) NpY U3y4eHUN XMMUYECKMX NPOLIECCOB
BeHrpus, 01.08.1885 — 05.07.1966
OTTo lMaH
1944 (Otto Hahn) OTKpbITUE OeNeHus TAXKeNbIX S4ep
"epmanus, 08.03.1879 — 28.07.1968
ApTtTtypu U. BuptaHeH OTkpbITNst B 0611acTn arpykynbTypbl 1
1945 (Artturi 1. Virtanen) XUMUM MULLEBBLIX NPOAYKTOB, METO[,
duHnangusa, 15.011895 - 11.11.1973 KOHcepBaLumn dypaxa
OxxoH X. HopTtpon
ohn H. Northrop Ory4YeHne B YNCTOM BUAE 3H3MMOB U
(John H. Northrop) M
1946 CLIA, 05.07.1891 — 27.05.1987 BUPYCHbIX NPOTENHOB
Yaungenn M. CteHnnu
(Wendell M. Stanley)
CLIA, 16.08.1904 — 15.06.1971
Bxenmc B. CamHep MonyyeHne KpMcTannM4ecknx 3H3NMoB
(James B. Sumner)
CLUA, 19.11.1887 — 12.08.1955
Po6epT Po6uHcoH M3yyeHune pacTuTenbHbIX NPOAYKTOB
1947 (Sir Robert Robinson) GonbLIOV BMONOrMYECKON BAXKHOCTMH,
BenukobputaHnus, 13.09.1886 — 08.02.1975 ocobeHHOo ankanonaos
OnekTpodopeTnieckn n
ApHe Tucenuyc o
to4e | (Arme K Tiseu oo e
Lieuwsi, 10.08.1902 — 29.10.1971 o » OTKP P
erkoB
Yunbam [kuok Bknag B xummnyeckyto TepMoOgUHaMUKY,
1949 (William F. Giauque) N3y4YyeHne CBOWCTB BELLECTBA NpU

CLUA, 12.05.1895 — 28.03.1982

CBEPXHU3KMUX TEMMepaTypax
(agnabatnyeckoe pasmarHmyinBaHue)
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Kypt Anbaep
(Kurt Alder)
"epmanuns, 10.07.1902 — 20.06.1958

1950 Orro [l c OTKpbITME ANEHOBOrO CMHTE3a
110 Annb
(Otto P. H. Diels)
NepmaHus, 23.01.1876 — 07.03.1954
3aBuH M. MakmunnaH
(Edwin M. McMillan)
1051 CLUA, 18.09.1907 — 1991 OTKPbITUA B XMW TPAHCYPaHOBbIX
neHH T. Cubopr S1EMEHTOB
(Glenn Th. Seaborg)
CLIA, 19.04.1912 — 25.02.1999
Apuep Ox. 1. MapTuH
(Archer J. P. Martin)
1952 Benukobputanus, 01.03.1910 — 2002 OTKpbITUE MeTOAA pacnpeaenTenbHOI
Puyapa N. M. Cunr XpomaTorpacum
(Richard L. M. Synge)
BenukobputaHnus, 28.10.1914 — 18.08.1994
NepmaH WTayauHrep
1953 (Hermann Staudinger) cgingﬂgiz:mﬂ: flj)—'(a;em :;'TNELMM
Fepmanusi, 23.03.1881 — 08.09.1965 P ynap W
Nannyc K. NMonuur
1954 (Linus Carl Pauling) N3yyeHne npmpoabl XMMUYECKON CBS3U
CLIA, 28.02.1901 — 19.08.1994
Bumcent aro Bunio CwvHTEe3 nonunenTUaHOro ropMoHa
1955 (Vincent du Vigneaud) (OKCMTOLIMHA)
CLLUA, 18.05.1901 — 11.12.1978 4
Cupwun H. XuHwensya
(Sir Cyril N. Hinshelwood)
1956 | BenukoBputanus, 19.06.1897 — 09.10.1967 Vccneposans mexaHnsmos
Hukonait Hukonaesuy Ceménon XUMUYECKUX peaKLmi (LenHble peakunm)
CCCP, 15.04.1896 — 25.09.1986
AnekcaHpgep Toan
1957 | (Sir Alexander R. Todd) ?iﬁf&ﬂ‘ﬁ”ﬁf o oo
BenukoBpuTaHus, 02.07.1907 — 1997 y A
®penepuk CeHre
1958 (F'r)ec‘jqeri%k Sanger)p CtpykTypa 6enkoB, B 0CO6EHHOCTHU
BenukobputaHua, 13.08.1918 — 1997 vHCynvha
fApocnas lenposckui OTKpbITVE U pa3BnUTME
1959 (Jaroslav Heyrovsky) nonsiporpacdhmyeckoro MeToga aHanmaa
Yexocnosakus, 20.12.1890 — 27.03.1967
Yunnapg ®. Jlln66om Ucnonb3oBaHue yrnepopa-14 ons
1960 (Willard F. Libby) yCTaHOBIEHNs BO3pacTa UCKonaembIx
CLWA, 17.12.1908 — 08.09.1980 (pagmoyrnepoHeli MeToa)
MeneuH KanBuH VWccnegosaHua accummnaumm
1961 (Melvin Calvin) YINEKNCIOThI PaCTEHUAMMN
CLIA, 07.04.1911 — 8.01.1997 (dpoTocmHTEe3a)
OxoH K. Kengpro
(John Cowdery Kendrew)
1962 Benukobputanus, 24.03.1917 — 23.08.1997 %’CTaHOB”eH“e CTPYKTYPbI rNoBynsapHbIx
€I1KOB METOAOM
?:/IaaK: ;;r g:ﬁg%’é" Perutz) PEHTTEHOCTPYKTYPHOTO aHanmsa
Benukobputanus, 19.05.1914 — 06.02.2002
1963 Pxynuo Hatra XNUMUS N TEXHONOIMS NOSIMMEPOB

(Giulio Natta)

138



Wtanua, 26.02.1903 — 02.05.1979

Kapn Uurnep
(Karl Ziegler)
NepmaHus, 26.11.1898 — 11.08.1973

HDopotu KpoydyT-XomKKnH

OnpepneneHne cTpykTypbl Bronornyecku

1964 (Dorothy Crowfoot-Hodgkin) aKTUBHbIX BellecTB metogom PCA
BenwvkobputaHus, 12.05.1910 — 29.07.1994
PoGepT B. Byasopa
1965 (Robert Burns Woodward) CuHTE3bl NPUPOLHLIX COeANHEHUN
CLA, 10.04.1917 — 08.07.1979
M3yyeHne XMMnyeckux ceasen n
1966 Flsc?beepr;rsc I\'}I’Ijljl-llfe Vr']')(eH 3NEKTPOHHOIO CTPOEHUSI MOMNEKYN C
: MOMOLLbIO MEeToAa MOMEKYNSAPHbIX
CLIA, 07.06.1896 — 31.10.1986 opbuTanei
MaHdpen direH
(Manfred Eigen)
"epmanus, *09.05.1927
Oxopax MopTtep
UccnepoBaHnsa cBepxObICTpbIX
1967 (George Porter) XI/IMI/NSCKMX peaKuMpﬂ P
Bennkobputanus, 06.12.1920 — 31.08.2002
PoHanbp [X. Y. Hoppuw
(Ronald G. W. Norrish)
Benukobputanus, 09.11.1897 — 07.06.1978
Napc On3zarep
PaboTbl B 06nacTn TepmognHamMuku
1968 (Lars Onsager) HeoOpaTMMbIX NPOLLECCOB
CLA, Hopeerus, 27.11.1903 — 05.10.1976
Opp Xaccenb
(Odd Hassel)
1969 Hopserus, 17.05.1897 — 13.05.1981 Pa3BuTie KOHOPMALMOHHOTO aHanmaa
Depek X. BapToH OpraHuyeckMx coeguHeHUn
(Derek H. Barton)
BenukobputaHus, 08.09.1918 — 1998
1970 R‘l’r:gel_ne{;s OTKpbITVE DYHKLMN HYKNEOTUAOB B
ApreHTiHa, 06.09.1906 — 02.12.1987 GuocukTese yrnesonos
Fepxappa Mepubepr M3ydyeHune anekTpoOHHOW CTPYKTYpPbl U
erhard Herzber reoMeTpun MOreKyn n cBoGOAHbIX
1971 Gerhard Herzberg y. 6
Kanapga, 25.12.1904 — 03.03.1999 pagvkanos
WccnepoBaHue pnboHykneassl,
:((?:r?;[?aiHBsAﬁ:?;g:ieH OCOBEHHO KacaTernbHO CBSA3U
CLUA. 26 03' 1916 — 14.05.1995 BMonorMyeckon akTMBHOCTU 1
e T aMMHOKUCNOTHOW nocneaoBaTenbHOCTU
1972 Crandopa Myp (Stanford Moore) "
CLLA, 04.09.1913 — 23.08.1982 CCNEAOBAHNA CBASI CTPYKTYPSI 1
. o , KaTanuTM4YecKkon akTUBHOCTUN aKTUBHOIO
Yunbam X. CtanH (William H. Stein) LleHTPa MOMeKysbl puBoHyKneasb!
CLIA, 25.06.1911 — 02.02.1980
OpHCT Duwep
(Ernst Otto Fischer)
Fepmanns, 10.11.1918 — 23.07.2007 PaboTbl B 0bnacTut xumuu
1973 MeTannopraHN4YeCckMx COHABUYEBbLIX
Dxeddopn YUnKuHcoH coeauHeHuil
(Geoffrey Wilkinson)
BenukobputaHus, 14.07.1921 — 26.09.1996
Mon Ox. ®nopwum HocTmxkeHnst B 06nactn TeopeTnyeckon
1974 (Paul J. Flory) N 3KCnepuMeHTanbHoOM XMMnm

CLUA, 19.06.1910 — 09.09.1985

MaKpOMOJIEKy
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OxxoH Y. KopHdopT
(John W. Cornforth)
Benukobputanus, *07.09.1917

PaboTbl B 06riacti ctepeoxmmmm
(hbepMeHTaTUBHbIX peakuuin

1975
Bnagm_nup Mpenor VccnenoBaHns B 06ractu CTepeoxmmmm
(Vladimir Prelog) o
LWiseiuapus, 23.07.1906 — 07.01.1998 OPraHecknx Monekyn  peaklin
Yunbsam Jlunckom YcTaHoBneHne CTpyKTypbl
1976 (William N. Lipscomb) 6opoOBOOOPOAOB M BKMNaA B U3y4YeHne
CLUA, *09.12.1919 NPUPOAbI XUMNUYECKOWN CBSA3N
Unbsa MpuroxuvH Bknapg B TepMmoanHaMmnky HeobpaTtumblx
1977 (llya Prigogine) npoLieccos (Teopus anccmnaTmBHbIX
Benbrus, 25.01.1917 — 28.05.2003 CTPYKTYP)
Mutep O. Mutyenn VMccnenosaHue npouecca nepeHoca
1978 (Peter D. Mitchell) 3HEeprnn B KneTkax v paspaboTka
Benukobputanus, 29.09.1920 — 10.04.1992 XEMMOCMOTUYECKON TEOPUN
Feopr Buttur
(Georg Wittig)
FepmaHus, 16.06.1897 — 26.08.1987 CospaHne metoaos cuHTesa 6op- 1
1979 docchopcoaepkalmx OpraHN4eCcKmx
lepbepT Bpay COEANHEHMI
(Herbert C. Brown)
CLA, 22.05.1912 — 19.12.2004
Mon Bepr PaboTbl B o6nact bmoxmmum
(Paul Berg) HYKINEWHOBbIX KACMOT, B 0COGEHHOCTM
CLA, *30.06.1926 pekoMBUHaHTHbIX JHK
Yontep Dxxunbept
1980 | (Walter Gilbert) .
CLL'A, *21.03.1932 YcTaHoBneHne HYKNneoTngHou
nocrneaoBaTenbHOCTM B MOMEKyax
®penepuk Cenrep HYKMNEWNHOBBIX KUCIOT
(Frederick Sanger)
BennkobputaHusa, 13.08.1918 — 1997
KeHuwn ®ykyu
(Kenichi Fukui)
1981 AnoHuns, 04.10.1918 — 09.01.1998 CospaHue TEOopUKN NPoTEKAHNS
Poanbg XodmaH XUMUYECKNX pPeaKLmm
(Roald Hoffmann)
CLA, *18.07.1937
AapoH Knyr PaboTbl MO SNEKTPOHHOW MUKPOCKONUK
1982 (Sir Aaron Klug) KpMCTanmnoB 1 onpegeneHne CTpykTypbl
BenvkobputaHus, *11.08.1926 HYKNEeonpoTENHOBBLIX KOMMNITEKCOB
FeHpu Taybe M3yyeHne mexaHn3ma nepeHoca
1983 (Henry Taube) 3NeKTpoHa B peakumsax ¢ ydactmem
Kanapga, 30.11.1915 - 16.11.2005 KOMIIEeKCOB MeTannos
1984 F;:beeﬂr; h?:&%??ﬁﬁf}? CospgaHne metoaa TBepgodasHoro
CLUA. *15.07.1921 XMUMUYECKOro CUHTE3a
Xep6epT XaynTmaH
(Herbert A. Hauptman)
CLUA, *14.02.1917 Bknag B pa3suTue NpsiMbIX METOL0B
1985 onpeneneHus Kpuctannnyeckux
Oxepom Kapne CTPYKTYP
(Jerome Karle)
CLLUA, *18.06.1918
1986 ﬂ)(')(ﬁ: Cn.on;I(?I::yi) Bknag B nccnegosaHne gMHaMuku

KaHapa, *23.01.1929

ANeMeHTapHbIX XMMNUYECKNX npoLeccoB
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Oapnu P. Xepwb6ax
(Dudley R. Herschbach)
CLUA, *18.06.1932

Ax Jn

(Yuan Tseh Lee)

CLA, *29.11.1936

OoHanbg Ox. Kpam
(Donald J. Cram)

CLUA, 22.04.1919 — 27.06.2001

Yapnb3 k. NegepceH

BblgeneHne (MakporeTepoLMKINYECKNX)
MOJEKYIT CO CTPYKTYPHO-

1987 (Charles J. Pedersen) -
CLUA 03.10.1904 — 26.10.1989 cneuwcpvmqecmm B3aMMOOENCTBMEM
’ BbICOKOW CENEKTMBHOCTM
Xan-Mapwu JleH
(Jean—Marie Lehn)
dpaHums, *30.09.1939
WoraHH [lenseHrodep
(Johann Deisenhofer)
"epmanus, *30.09.1943
PobGepT Xybep OnpegeneHne TpeXMepHO CTPYKTYpbI
1988 (Robert Huber) HOTOCMHTETNYECKOrO peakLMOHHOIo
Nepmanus, *20.02.1937 LeHTpa
XapTmyT Muxenb
(Hartmut Michel)
lepmaHus, *18.07.1948
CugHen AnbTMaH
(Sidney Altman)
1989 Kanapa, *08.05.1939 OTKpbITUE KaTanMTUYECKOM aKTUBHOCTK
Tomac P. Yek pVI60HyKJ'IeVIHOBbIX KMNCNoT
(Thomas Robert Cech)
CLA, *08.12.1947
dnmac k. Kopu Bknag B passuTue Teopun 1 METOA0B
1990 (Elias James Corey)
CLUA, *12.07.1928 OpraHu4yeckoro cuHTesa
Puxapg P. OpHcT Pa3paboTka HOBbIX METOAOB
1991 (Richard Robert Ernst) cniekTpockonuu AMP BbicOKOro
LWeenuapus, *14.08.1933 paspeLleHus
1992 FF{E&T&? AAMZI?C%?;C WccneposaHus peakumin ¢ nepeHocoM
CLUA, *21.07.1923 3NEKTPOHA B XUMUYECKUX CUCTEMAX
Kapu B. Mannuc OTKpbITME MeTOAa NONMMEPA3HOWN
. . LieMHON peakumm - Nony4YeHns HOBbIX
(Kary Banks Mullis)
CLUA *28 12 1944 monekyn AHK ¢ nomoLubio hepmeHTa
1993 ’ OHK-nonmumepasbl
Maiukn Cmut Pa3paboTka meToga HanpaBneHHOro
(Michael Smith) MyTareHesa v ero npMMeHeHue ons
Kanapa, 26.04.1932 — 04.10.2000 YCTaHOBMEHUSA CTPYKTYpbl GENKOB
Oxopax Ona
1994 (George A. Olah) Passutne xmmmmn kapbokaTMoHOB
CLA, *22.05.1927
Maynb KpyTueH
(Paul Crutzen)
Hupepnangbl, *3.12.1933
Mabno MonuHa PaboTbl no xumun atmocdepsl, B
1995 P 0COBEHHOCTM uccrnegoBaHue

(Mario Molina)
Mekcuka, *19.03.1943

®paHk PoyneHa

(Frank Sherwood Rowland)

06pa3oBaHus 1 pa3noXeHusi 030Ha
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CLUA, *28.06.1927

PobGepT ®. Kepn
(Robert F. Curl, Jr.)
CLLUA, *23.08.1933

Maponba Y. Kpoto

1996 (Sir Harold W. Kroto) OTKpbITNE ynnepeHoB
Benukobputanus, *07.10.1939
Puyappg E. Cmonnu
(Richard E. Smalley)
CLA, 6.06.1943 — 28.10.2005
Mon . Bownep
(Paul D. Boyer)
CLUA, *31.07.1918 M3yyeHne pepmeHTaTMBHOro
ko E. Yonkep MexaHn3Ma CMHTe3a
1997 (John E. Walker) ageHo3nHTpudocdata
Benukobputanus, *07.12.1941
WeHc Ckoy OTKpbITUE NOH-TPAHCMNOPTUPYHOLLIMX
(Jens C. Skou) aHaumoB, Na*, K'-
OaHusa, *08.10.1918 afeHosuHTpudocdaTassbl
{Vt\)lgl-lt-:fii((;)hm) Eﬁgin;gaMQ)yHKumHaanoﬁ Teopuu
1998 CLA, *9.03.1923
OxoH A. Nonn Pa3BuTre KOMMNbIOTEPHbIX
(John A. Pople) BbIYUCIIUTESNbHBIX METOA0B B KBAHTOBOM
CLLUA, 31.10.1925 — 15.03.2004 XUMUU
Axmep 3eBannb M3yyeHne nepexodHbIX COCTOSAHUN
1999 (Ahmed H. Zewail) XUMUYECKUX peaKkLnin C NOMOLLbHO
CLUA, *26.02.1946 hemMTOCEKYHOHOW CNEKTPOCKONun
Anan Ix. Xevrep
(Alan J. Heeger)
CLA, *22.01.1936
Anan Makganpmug VMccnenoBaHusi B 061acTy Xummm
2000 (Alan G. MacDiarmid) nonMMepoB (OTKPbITUE NPOBOAUMOCTH
CLA, 14.04.1927 — 7.02.2007 nonMMepoB)
Xuvpekun WnpakaBa
(Hideki Shirakawa)
AnoHus, *20.08.1936
Yunbam Hoyns
(William S. Knowles)
CLUA, *01.06.1917 ViccnenoBaHusi, UCMOMb3yeMble B
Puopxu Hoopu thapmaLeBTUYECKON NPOMbILLIIEHHOCTH
2001 (Ryoji Noyori) — Cco3faHne xnparnbHbIX Katanna3aTtopos
Anonunga, *03.09.1938 OKMCINUTENBbHO-BOCCTAHOBUTENbHbLIX
Bappu LWapnnecc peakuwii
(K. Barry Sharpless)
CLLUA, *28.04.1941
[>xoH ®eHH Pa3spaboTka MeTo[0B naeHTUdMKaLmMm
(John B. Fenn) 1 CTPYKTYPHOrO aHanmsa
CLUA, *15.06.1917 BUOMOrMYECKNX MaKPOMOTEKYT, U
Kouuu TaHaka pa3paboTka MeTo40B Macc-
(Koichi Tanaka) CMEeKTPOMETPUYECKOrO aHanmaa
2002 | AnoHus, *3.08.1959 Bronornyeckmx Makpomonekyn

KypTt BroTpux
(Kurt Withrich)
LWeenuapus, *04.10.1938

PaspaboTtka npumeHeHnst AMP-
CneKkTpocKonun Ansi onpegeneHns
TPEXMEPHOM CTPYKTYPbl B1ONOrnyecknx
MaKpOMOJIEKY B pacTBope
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2003

Mutep 3rp

(Peter Agre)

CLIA, *30.01.1949
Pogepuk MakkMHHOH

(Roderick MacKinnon)
CLUA, *19.02.1956

UccneposaHns kaHanos (BOOHbLIX U
NOHHBIX) B KIETOYHbIX MeMBpaHax

2004

AapoH LlexaHoBep
(Aaron Ciechanover)
WUspaunsb, *01.10.1947
ABpam lNepiko
(Avram Hershko)
WN3paune, *31.12.1937
WpBuH Poy3

(Irwin Rose)

CLUA, *16.07.1926

OTKkpbITME YOMKBUTNH-ONOCPESOBAHHOIO
pasnoxeHus 6enka

2005

e LWWoBeH

(Yves Chauvin)
®dpaHums, *10.10.1930
PobGepT Npabbc
(Robert H. Grubbs)
CLUA, *27.02.1942
Puyappa Wpok
(Richard R. Schrock)
CLUA, *04.01.1945

Paspa60TKa MeToda MmeTaTte3nca B
OpraHn4eckom cMHTE3e

2006

Popxep KopHbepr
(Roger Kornberg)
CLUA, *24.04.1947

WMccnenoBaHusa MonekynspHbIX OCHOB
TPaHCKPUMNLMK Y 3yKapuoT

2007

Fepxapg dpTnb
(Gerhard Ertl)
"epmanus, *10.10.1936

VccneooBaHus XMIMUYECKUX npoteccos
Ha TBép,EI,bIX NOBEPXHOCTAX

2008

Ocamy Cumomypa
(Osamu Shimomura)
CLA, *1928
MapTtux Yandu
(Martin Chalfie)
CLA, *1947
Ponxep TcueH
(Roger Y. Tsien)
CLA, *1952

OTKpbITME M UCCNeoBaHMS 3ENEHON0
dnyopecueHTHOro 6enka (RFP)

2009

BeHkaTpamaH PamakpuwiHaH
(Venkatraman Ramakrishnan)

CLUA, *1952

Tomac Crteny,
(Thomas A. Steitz)
CLUA, 23.08.1952
Apa NoHat

(Ada E. Yonath)
Uspaunb, *22.06.1939

3a nccnegoBaHus CTPYKTYpbI 1
hyHKLMI prbOCOMBI

2010

Puyappa Xek
(Richard Heck)
CLA, *15.08.1931

Auutu Harncu
Anonus, *14.07.1935
Axunpa Cyasyku
Anonus, *12.09.1930

3a pa3paboTKy HOBbIX, bonee

3 peKTUBHBIX NyTEN COEAMHEHUS
aTOMOB yrnepoaa Aapyr ¢ Apyrom c
Lienbio MOCTPOEHUS CIIOXHbIX MOMEKy,
KOTOpble yryyLialT Hally
NOBCEAHEBHYIO XW3Hb
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NMPUNOXEHUE 3
NEPBbIE HAYYHbIE XUMUWYECKUE XXYPHAIbI

OOLeHay4Hble XXypHanbl

Co 2-11 nonoeuHbl XVII B. cCOOBLLIEHMS HA XMMWUYECKNE TEMbI NeYaTanmcb B OOLLIEHAYYHBIX, T. H.
MHOronpodUNbHbLIX, XXypHanax, n3gaBaemMbix Hay4YHbIMK obecTBamu (JTOHOOHCKMM KOPONEBCKUM
obuwectBom ¢ 1665) nnn akagemmsimm Hayk (Mapwxkckon ¢ 1666, bepnuHckon ¢ 1682).

» 1665 — «Journal des Sgavants» (IMapwx, PpaHuns)
» 1665 — «Philosophical Transactions of the Royal Society» (JloHaoH, Benukobputanus).
» 1682 (oo 1782) — «Acta Eruditorum» (Jlemnuur, MNpycckas akagemuns Hayk B bepnvHe).

» 1728 (go 1751) — «Commentarii Academiae scientiarum Imparialis Petropolitanae» (CI16,
Poccus).

» 1800 — «Proceedings of the Royal Society of London» (Benunko6putaxus).

» 1835 — «Comptes rendus hebdomadaires des seances de I'Académie des Sciences»
(PpaHums).

» 1869 — «Nature» (Benukobputanus).

= 1880 — «Science» (CLLUA).

» 1890 (po 1893) — «BecTHuk ectectBo3dHaHua» (CIM6, Poccus).
» 1915 — «National Academy of sciences. Proceeding» (CLUA).

» 1933 — «[oknagbl Akagemun Hayk CCCP».

Xummnyeckue XXypHanbl obLiero xapakrepa
B koHue XVIII Beka nosBnstoTcs xypHanbl, NybnvkoBasLLmMe cTaTbu MO BCEM BONPOCaM XMMUMK.

= 1777 (oo 1804) — «Crells chemisches Journal» (F'epmaHus).

= 1789 — «Annales de chimie et de physique» (PpaHuus).

= 1820 — «Archiv der Pharmazie» ([epmanus).

» 1824 — «Poggendorfs Annalen der Physik und Chemie» (F'epmanus).

» 1841 — «Journal of the Chemical Society» (Benukobputanus).

= 1858 — «Bulletin de la societé chimique de France» (®paHumsa).

= 1858 — «Zeitschrift fur Chemie» (F'epmaHnus).

» 1859 — «Chemical News» (CLUA).

= 1859 — «Pycckun xumunyecknin xypHan H. Cokornoa n A. SHrensrapgra.
= 1868 — «Berichte der deutschen chemischen Gesellschaft» («Chemische Berichte»; l'epmaHns).
» 1869 — «>KypHan Pycckoro xmmmyeckoro obuiecteay.

» 1871 — «Gazzetta Chimica Italiana» (UTanus).

= 1879 — «Journal of the American Chemical Society» (CLUA).

= 1879 — «American chemical journal» (CLLUA).

» 1882 — «Recueil des Travaux Chimiques des Pays-Bas» (Huaepnangpl).
= 1888 — «Angewandte Chemie» ([epmaHus).

* 1918 — «Helvetica Chimica Acta» (LUsenuapus).

» 1924 — «Chemical Reviews» (CLUA).
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= 1926 — «Bulletin of the Chemical Society of Japan» (AnoHus).

= 1928 — «>KypHan npuknagHom XumMum».

» 1924 — «Chemical Reviews» (CLUA).

» 1929 — «Canadian Journal of chemistry» (KaHaga).

* 1931 — «>KypHan obwen xummmn».

= 1932 — «Ycnexm xmmum».

» 1936 — «M3BecTns Akagemumn Hayk CCCP. Cepus xummnyeckas».

* 1946 — «Chemistry (Kagaku)» (AnoHus).

* 1965 — «Journal of the Chemical Society, Chemical Communications» (BenukobpuTtaHus).

» 1972 — «Chemical Society Reviews» (BenukobputaHus).

CneunanuanpoBaHHble XUMUYECKUE XKYpPHarbl
Bo 2-n nonosuHe XIX Beka NosBASIOTCA XKypHaribl, MOCBALWEHHbIE TONTbKO OAHON 061acTn XMMum
(cneumannanpoBaHHbIE XUMUYECKUE XKYPHATbl).

XumMuyeckasi mexHosio2usi

= 1834 — «Journal fir praktische Chemie» (Fepmanus).

» 1877 — «Chemiker-Zeitung» (lFepmanus).

» 1902 — «Chemical Engineering» (CLUA).

» 1909 — «Industrial and Engineering Chemistry» (CLUA).
* 1918 — «Chimie et industries» (PpaHums).

du3uyvyeckass xumusi

= 1887 — «Zeitschrift fur physikalische Chemie» (Fepmanus).

» 1894 — «Zeitschrift fur Elektrochemie und angewandte physikalische Chemie» (Fepmanus).
» 1903 — «Journal de chimie physique et de physico-chimie biologique» (PpaHuuns).
» 1896 — «The Journal of Physical Chemistry» (CLUA).

= 1930 — «XKypHan dgusudeckon xumun» (CCCP).

» 1933 — «Journal of Chemical Physics» (CLLA).

= 1959 — «Pagunoxumusa» (CCCP).

» 1959 — «Electrochimica Acta» (BenukobpuTtaHus).

» 1960 — «KuHeTuka n katanus» (CCCP).

* 1962 — «Journal of Catalysis» (CLUA — BenvnkobputaHus).

* 1965 — «3AnekTpoxumusa» (CCCP).

* 1969 — «International Journal of Chemical Kinetics» (CLLUA).

HeopezaHu4yeckasi xumus

= 1892 — «Zeitschrift fur anorganische und allgemeine Chemie» (F'epmanus).

» 1955 — «Journal of Inorganic and Nuclear Chemistry» (Benukobputanus — CLUA).
» 1956 — «>KypHan HeopraHudeckon xumun» (CCCP).

* 1962 — «Inorganic Chemistry» (CLLUA).

* 1965 — «Inorganic and Nuclear Chemistry Letters» (Benuko6putanus).
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» 1967 — «Inorganica chimica acta» (Utanus).

= 1975 — «KoopanHaumoHHas xumus» (CCCP).

OpzaHu4eckKasi xumus

» 1832 — «Annalen der Chemie» («Annalen der Chemie und Pharmacie» (F'epmanHus).

* 1936 — «The Journal of Organic Chemistry» (CLUA).

» 1957 — «Tetrahedron» (Benukobputanus).

» 1943 — «Journal of Organic Synthetic Chemistry» (AnoHus).

* 1963 — «Journal of Organometallic Chemistry» (HngepnaHabt).
* 1964 — «Journal of Heterocyclic Chemistry» (CLLUA).

» 1965 — «>KypHan opraHudeckon xumun» (CCCP).

* 1965 — «Xumms retepoumknmyeckux coegmHeHmn» (CCCP).

» 1966 — «Organometallic Chemistry Reviews» (HuaepnaHngpl).

» 1975 — «Bbuooprannyeckas xumusa» (CCCP).

KonnoudHas xumusi u xumusi rnosiumepos

» 1906 — «Kolloid-Zeitschrift und Zeitschrift fir Polymere» (Fepmanus).

» 1935 — «KonnoungHeiv xypHan» (CCCP).
» 1947 — «Makromolekulare Chemie» (FepmaHus).

» 1959 — «BbicokomonekynsapHble CoOegUHEHUN».
Buorsioecu4yeckas xumusi

» 1877 — «Zeitschrift fir physiologische Chemie» (F'epmanus).
» 1905 — «The Journal of Biological Chemistry» (CLUA).

» 1922 — «The Journal of Biochemistry» (AnoHus).

* 1926 — «YkpaiHcbkun GioxiMmivyHui xxypHan» (CCCP).

* 1936 — «Broxummsa» (CCCP).

AHanumuyeckasi XumMusi

= 1862 — «Zeitschrift fur analytische Chemie» (Fepmanus).
= 1876 — «The Analyst» (Benukobputanus).

» 1896 — «Analusis» (PpaHuns).

» 1929 — «Analytical Chemistry» (CLLA).

» 1932 — «3aBoackas nabopatopua» (CCCP).

» 1936 — «>KypHan aHanutuyeckon xumuny» (CCCP).

» 1947 — «Analytica Chimica Acta» (Hugepnarngbl — CLUA).
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