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IIpemanxuMuyeCKUu IePUO/L

(10 111 B)

eNAIXMMUYECKOM MEPUOIe TCOPETUYCCKUHN U NMPAKTHYCCKUH ACTIEKThbI
AHUH 0 BelIeCTBE PA3BUBAJIMCH OTHOCUTEJIHLHO HE3ABUCUMO JAPYT OT
apyra.

IlpakTHyeckue onepanuu ¢ BeueCTBOM SABJISJINCH IPEPOraTuBou
peMmeciaeHHou xumun. Hayasio e€ 3apokaeHus cjieayer B IePBYIO ouepeab
CBA3BIBATH C MOSIBJICHUEM U PA3BUTHEM METAJIYPIrUH.

B aHTHYHYI0 310Xy ObLJIU U3BECTHHI B YMCTOM BHJIE
7 MeTaJUIOB: Mellb, CBUHEII, 0JI0BO, KeJ1e30, 30J10T0, Cepedpo U pTyTh, a B
BHJI€ CIIABOB — €€ U MbIIIbAK, HMHK U BUCMYT. [loMmumo meTanaypruu,
HAKOIUICHHE MPAKTHYEeCKUX 3HAHUU NMPOUCXOAMJIO U B IPYIUX 00/1aCTAX,
TAKHMX KAK NMPOU3BOACTBO KEPAMHUKH M CTEKJIA, KPAllleHUEe TKAHEH
U 1y0JieHrEe KOK, M3TOTOBJICHHUE JICKAPCTBEHHBIX CPEACTB U KOCMETUKM.
NMeHHO Ha OCHOBE YCIIEeX0B M JOCTHKCHUN MPAKTUYECKON XUMUH
JAPEBHOCTHU NMPOUCXOANJIO PA3BUTHE XUMUYECKUX 3HAHUU B MOCJICAYIOIINE

IMOXU. '




lIpeqanxumMuyeckum epuo/l

(0 11 B)

ONBITKUA TEOPETUYECKOT0 OCMBICJTCHUA NPOOIEeMbI IIPOUCXOMKICHUS
BOVCTB BellleCTBA IPUBEJIH K (POPMUPOBAHUIO B AHTUYHOU
rpedyeckou HaTtypduaocopuu - ydeHust 00 3JIeMeHTAX-CTUXUAX.

HauboJsbliee BiMsiHMe HA JaJIbHEHIIIee PA3BUTHE HAYKH OKA3aJId
yuyeHusi IMuneaokia, Iliaarona u Apucroreds.

CorracHo 3TMM KOHUENIMAM BCe BellecTBa 00pa30BaHbI
COYETAHMEM YeTBHIPEX MEePBOHAYAJ: 3€MJIM, BOAbI, BO31YyXa 1 OTHI.

Camu 3J1eMEHTBI IPH 3TOM CIIOCOOHBI K B3AaUMOINIPEBPAILICHUAM,
MOCKOJIbKY KAXKIAbIA U3 HUX, COIVIACHO APUCTOTEJII0, IPEACTABIACT
Cc000M OTHO U3 COCTOSIHUI eIUHOI MePBOMATEPUU — OIPEACIEHHOE
COYETAHUE KAYECTB.

I1oJs10:)keHMEe 0 BO3MOKHOCTH NPeBPAaIlleHUs1 OTHOI'0 3JIEMEHTA B
JAPYIroM CTAJIO MO3HEEe OCHOBOM AJIXUMHYECKON UAeU 0 BO3MOKHOCTHU
B3aUMHBIX MPEeBPALICHUI METAJIOB (TPAHCMYTALIUM).

ITpaKkTHYECKH OJHOBPEMEHHO ¢ YY4eHHEM 00 3JeMEHTAX-CTUXHAX B
I'penyiy BOZHUK M aTOMHM3M, OCHOBATEJISIMH KOTOPOI'0
craym JleBkunn u J[eMOKpHT. E>
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AJIXUMHUYECKHUHN NEPUO/
11l — XVI1 B.B.

EBponenckas
aANIXNMUS

Apabckasn
aaxmmMus

AnekcaHapum
aa aaxuMm

AJNXMMHUYECKUH NEePUOT — ITO BpeMs MOUCKOB (PUI10cOPCKOro KaMHs,
CUMTABLICTOCH HEOOXOAUMBbIM JIJIS OCYIECTBJICHUS TPAHCMYTAIIUU
METAJJIOB. AJIXUMHUYECKAS TEOPUS, OCHOBAHHAA HA AHTUYHbIX
MPEICTABJICHUAX O YETHIPEX JIEMEHTAX, ObLIIA TECHO MepeIJieTeHa

C acTpoJioruer ¥ MUCTUKON. Hapsay ¢ XUMHKO-TeXHUYECKUM
«3JIaToAeJIMeM) ITA JM0XA MPUMEYaATeJIbHA TAKKE U CO3IaHUEM
YHUKAJBbHOU CUCTEMbI MUCTHYECKON puiiocopuu. AJTXUMUYECKUN MIEPUO,
B CBOI0 04Yepelb, pa3iaesgercs Ha TPU NMOANEePHoAA: aJeKCAHAPUNCKYIO
(rpeKo-eruneTcKy0), apadCKy U eBPONEHCKYI0 aJIXUMHUIO.




AJIEKCAHAPUHUCKAA AJIXUMHUA

u;sn-rm"rpq()rrvuﬂnlia.

«Xpusones Kieonarpbnp» —
n300paxeHue u3
AJXMMHUYECKOI0 TPAKTATA
AJICKCAHIPUHMCKOI0 Iepuoaa

B AJlekcaHApUHU NMPOU30IILIO0
COCITUHCHUE TCOPUH
(Harypduiaocodpuu Ilarona
U APUCTOTEJISAA) U
NMPAKTUYECKUX 3HAHUM O
BelleCcTBaxX, UX CBOMCTBAX U
NpeBpaAlIeHUIX; U3 3TOI0
COCITUHCHUS U POAUJIACH
HOBasi HAYKA — XMMHUS

-



AJIEKCAHAPUHUCKAA AJIXUMHUA

LCamo cioBo «xumusn» (4 apadekoe al-kimiya) 00bIYHO CUMTAETCS
NMPOUCXOASAIIMM OT ApeBHero HasBaHusa Erunra — Kem uiun Xem;
U3HAYAJIBHO CJIOBO, MO-BUAMMOMY, T0JIKHO ObLJIO 03HAYATH HEYTO BPOJe
«eTHIEeTCKOro uckyccrpa». MHoraa, TepMuH NpoM3BOASIT OT IPEYECKOro
YOUOS — COK MJIH YVUEVOL, — JINThE.

OOcHOBHBIMH 00beKTAMHU H3YUYEHHS aJIeKCAHAPUHCKOI XUMHUM SIBJISLITHCH
MeTaJuIbl. B atekcanapuuckmnii nepuoa chopmMupoBajiach TpaIuIIHOHHAS
METAJJIOIJIAHETHAS. CUMBOJIMKA AJIXUMHUHU, B KOTOPOH KAaXKI0OMY U3 CeMU
U3BECTHBIX TOIIA METAJJIOB COMOCTABJIAIACH
COOTBETCTBYIOIIIAA IJIaHEeTA: cepedpy — JlyHa, pryru — Mepkypuii,
mean —BeHepa, 30101y — CouHue, xejaesy — Mapc, oj1oBy — FOnurep,
cBuHIYy — CarypH.

OHe6ecHbIM MOKpOBHUTEIEM XUMHUH B AJIEKCAHAPUH CTAJ erHNeTCKUii
oor Tort uim ero rpedeckuii anaJuor I'epmec.




AJIEKCAHAPUHUCKAA AJIXUMHUA
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N300paxenue npudopa
JJISl IEPErOHKHU U3
pykonucu 3ocuma

IManomosura

peau 3HAYMTEJAbHBIX MPeacTaABUTe/Ied IPeK0-eruneTCKoOl aJJXuMHuu,
UM KOTOPbIX J0IIJIO 10 HAIMX THeil, MOKHO OTMeTUTh boJioca
JlemokpuToca, 3ocuma Ilanonmoaura, QaumMnuoaopa.

3ocum IlanomosuT
AaThbl POKAEHUS U CMEPTH HEU3BECTHBI,
BeposaTHO, 111 — IV BB.
3ocuma u3 IlaHomosMca — rpeKko-eruneTCKuin
AJIXUMUK, PA00TABIIUN B AJIEKCAHAPUNCKON
akageMuu. CUuTaeTcs OJHUM U3 OCHOBaTeJ el
ajaxumuu. Poaguiica B IlaHomosuce (HbIHe
Axxmum, Eruner). MHOrouncjieHHble MUCTUKO-
ajleropuyecKkue COYMHeHust 3ocuma
M0JIb30BAJIOCH IIMPOKOUA U3BECTHOCTHIO Y
AJICKCAHIPUIICKUX, A TO3/1Hee U Y

CPE€EAHEBCKOBLIX AJIXUMHUKOB. E




TeopeTnyecko 0OCHOBOM apadCKOM AJIXMMHUHU
MO-NPEKHEMY ABJISIJIOCH YYEHHE
Apucroreis. OqHaxko pa3Burue

AJTXUMHUYECKOH MPAKTHKH MOTPEdOBAIO
CO3/IaHHUSI HOBO TEOPUHU, OCHOBAHHON HA
XUMHYECKHUX CBOMCTBAX BelnecTB. /:xxadup
uOH XaiisaH (I'edep) B

koHue VIII Beka pa3padoraj pTYTHO-CEPHYIO

| TEOPHUI0 NIPOUCXOKAECHUS METAJJIOB -

, | ! MeTaJli1bI 00Pa30BaHBI IBYMS NPUHIHMIIAMU:

i Hg (MpMHIHUI MEeTAJJIMYHOCTH) M S
' (mpuHIHMI ropiodyectn). J1jis oopa3oBaHusA
AU — COBEpPUIICHHOI'0 MeTaJLJIa, elle
HE00X0AMMO HAJIMYHE HEKOTOPOH
CyOCTaHIUHU, KOTOPYIO J[sKadup
HA3BIBAJI JJIUKCUPOM (al-iksir, 0T rpedecKoro
EEPLOV, TO €CTh «CYXOH»).
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“ApaOckas amxuMus . |

Hpoﬁ.ﬂeMa Tpch AlUH, T‘x;lKI/IM 06pa30M B m
/J# u cBejiach k. 3aaavye Bbl M1

PTYTHO-CepHOi
INKCHUPA, ﬂya IBaeMoro JIOCO(])CKI/IM
xamueMm (Lapis Philosophorum). JTIAKCHD, KaK *
_CHUTALO0CH, 10J14eH ObLI 00/121aTH erre MHOFI/IMI/I; 7
MArn4eCKMMH CBOHCTBAMM —fgncuemgrb Bce 00J1€3HH,

U, BO3MOKHO, 1aBATH OeccmepTne.

PTyTHO-cepHas TeOpHs ¢ ABHJIA *fe,qpean KYI0
OCHOBY AJIXMMHHU HA’ HeCKo.ﬂbﬂ’o ITOCJIE/LYI0
rojeTuii. B HauaneX Beka Apyroii BbIIa0 o =
UMUK — Ap- -Pazu/(Pasec), — &)Bepl’]JeHCTBOBan

, 106aBuB K PryTi 1 Cepe HpPHHIMII

&F




ApaOckasl alIXuMHus

Apaﬁ&x sl AJIXMMHUSL, B OTJIMYHE OT AJIeKCAHAPHUICKOH, ObLi1a
BIIOJIHE PAIlMOHAJIbHA; MUCTHYECKHE 3JIEMEHThI B HEH
NpeagrasBJsijin co00il ckopee faHb Tpaagunuu. Illomumo
¢opMEPpPOBaHNsI OCHOBHOM TEOPHH AJIXHMHUH, BO BpeMsl
apabgKoro sTana ObLJI pa3padoTaH NOHATUIHBIN anmapar,
J1ad OpPHasi TEXHUKA U METOAUKA IKCIIEPUMEHTA.

i€ AJXMMHUKH 100UJIUCH HECOMHEHHBIX

“ CIIeX0B — MMH Bbl/IeJI€HbI CYpbMa,

BUANMOMY, (hochop, MOTyUYeHbI YKCYCHAS

BJIEHHbIE PACTBOPbI MUHEPAJIbHbIX

ACJIYIOM apadCKUX aJIXMMHUKOB CTAJIO

2 ou (papmanmu, pasBuBILIEH

DU MEAUIIUHDI.
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EBponenckas aaxuMus

Hay4yHblIe BO33peHus:
apa0oOB NPOHMKJIM B
CpeIHEeBEKOBYIO
Espony B XIII Beke.
Pa0oTbI apadCcKkux
AJIXUMHUKOB ObLIIN

ANNEropuyeckoe uzobpaxkeHue uz & IICPECBCACHDI
EEPONEUCKOrD aNXMMUYLCKOrD Ha JATBIHb, 2 3aTE€M U
TpakTata (Bacunui BaneHTuH, 1599)

HA Jpyrue

eBPOIICHCKHUE A3bIKH.
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EBpornienckas anxumMus

Cpeau KpynHeHIIuXx aJxXuMHKOB
eBPOINEHCKOI0 3TANa MOKHO
OTMETUTHh AJibOepTa
Beaukoro, Poxxepa
bskoHa, ApHaabao ae
Buiianoy, Paiimynaa Jlysus,
Bacuausa Bajgenruna. P. bakon
onpeaeTuI AJIXUMHUK0 CJICAYIOIIUM
00pa3zoM: «AJXMMHSA €CTh HAyKa 0
TOM, KaK NPUTOTOBUTH HEKHM
COCTaB, WJIH IUKCUP, KOTOPbIH,
eCJIM ero npudaBMThHL K MeTaJlJiaM
He0JIArOPOAHbLIM, NIPEBPATUT UX B
COBEPUICHHBbIC METAJLJIbD).

»




EBpornienckas anxumMus

B EBpornie B MU} 010rui0 1 CHMBOJIUKY AJIXUMUK
ObLJIM BHEPEHBI
3JIeMEeHTbI XpucTuanckou mudosioruu (Ierpye
bonyc,Hukosan daamelib); B HEJI0M AJIs
eBPONENCKON aJIXUMUN MUCTHYECKHE
3JIEMEHTbI 0KA3aJIUCh 3HAYUTEJIbHO 00J1ee
XapPaKTEePHbI, HeKeJU 1JIs apadCKoi.
MucTumu3mM M 3aKpbITOCTh EBPOIIEUCKON
AJIXMMUH MOPOAUJIU 3HAYUTEIbHOE YUCJI0
MOLIICHHUKOB OT aJXuMuu; yxke /[ante
Anurbepu B «boxkecTBEHHOM
KOMEAMHW» MOMECTHJI B BOCLMOMU
KTO «aJIXMMHUEH Mo/1e/1bIBA
XapaKkTepHOH YepTOH eBPONeHCK
CTAJI0 €€ IBYCMbICJICHHOE IO0JI
oO0mecTBe. Kak nepkoBHbIE, TAK M CBETCKHE
BJIACTH HEOAHOKPATHO 3aMpeiaim 3aHATHS
aJIXMMHUEH; B TO K¢ BpeMs aJIXUMUS
IPOIBETAJIA U B MOHACTBIPHAX, U NPHU

KOPOJIEBCKHUX JIBOpPAX. »




K nauaay XIV Beka eBponenckasi ajx noouIach 0/
€PBBIX 3HAYUTEJIbHBIX YCIEX0B, CYM eB301TH apad
B IIOCTUKEHUU CBOMCT €CTBA.

Ka3aJiest CI0COGHBIM PacTBOPSLB30J10TO,
MeTaJJIOB (0TCIona M Ha3BaHue — aqua/Regis, To
1 BoaKa). llceBno-I'edep — ozm 1 ¥

3HAYMTEJbHBIX CPeIHeBEeKOBbIX eBponeMCK
padoTraBuInil B I/ICHaHI/H/I B X1V Beéke u 1o

JIXI/IMI/IKOB,
JiICLIBABIIIUU
JOHO omucaJa

bl (CEPHYIO M
JIXUMHUYECKOH

..




Bepronea Weapy
Hem. Berthold Schwarz

———aay

X ;. , _.':7"—7 ..-g 33 ubil
Beptoned Weapu. FINNWCcTpaunuAa U3 «Les vrals
pourtraits...» AHape Teee (1584).

Popn neAarenbHOCTH: MzoBpeTatens, anxMmMuk

Nara poxaeHuA: e KoHUe Xl unu Hayane XY
BRKA

Mecro poxaeHun: Cpanbypr-e-Epancray
Crpana: Ml [[epmMaHuA

Dara cumepiu: X1V ek

EBponierckas aaxuMus

B cepenunne XIII Bexa B EBporne

HAYaJIaCh BBIJEJIKA MOPOXA;
nepBbIM ero (He mo3:xe 1249
roaa) onucaj, mo-BuaAuMomy, P.
b3KOH (YacTO YHOMMHAEMOTI0
MoHaxa b. llIBapua MoxHO
CYUTATH OCHOBOIOJIOKHUKOM
IMOPOX0OBOIo aAejaa B 'epmanum).
IlosiBJICHME OTHECTPEJIBbHOIO
OPYXKHUS CTAJ0 CHJIbHEeHIIUM
CTHUMYJIOM JIJISl PAa3BUTUSA
AJIXUMHUHU U €€ TECHOIO
[eperieTeHUus ¢ peMeCJIeHHOH

XHUMHEH.
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pa ;/n/ KOe HANpPaBJICH
PRI, U3TOTOBJICHHUE K|
CKJIAa U KPAacoK. B mepBo
oj1oBuHEe XVI Beka B ajxu
SbIICJIUIUCH PAIIMOHAJIbHBIC Te
TeXHUYECKAsA XUMMHA, HAYAJI0 KO
IOJIOKHUJIN padoTsl B. bupunry4
Arpukoibl ¥ b. [1anuccu, u arpoxs
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Texunuyeckasas XuMus

bUpMHIy4Y40 U ArpuKoJia
BH/ICJIN 32/1a4y AJIXUMHUHU
B MOUCKAX CIMMOCO00B
COBECPINCHCTBOBAHUS
XUMHYECKOU TEXHOJIOIUH;
B CBOMX TPYIaX OHH
CTPEMUJIUCH K
MAKCHMMAJIBHO SICHOMY,
MMOJTHOMY M T0CTOBEPHOMY
ONMMCAHUIO ONBITHBIX
Meub ANA AMCTMANAUMM (Mceego- & HAHHBIX N
RRREpin TEXHOJOTHYECKHX
IPOLECCOB.




TexHnuyeckass XuMus

[apauejsc yrBepxaal, 4YTo 321a4a aJXuMum —
U3rOTOBJICHUE JIEKAPCTB; IPU 3TOM MEAUIAHA
Ilapanejbca OCHOBBIBAJIACH HA PTYTHO-CEPHOW TEOPUM.
OH cuuTaj, YTO B 3J0POBOM OPraHu3Me TpH
npuHuuna — Pryrs, Cepa u Cojib, — HAX0AATCH B
paBHOBeCHM; 00J1e3Hb NMPeaACTaABJIsACT HAPYILIEHUE
PaBHOBeCHS MeKAy npuHunamu. /s ero
BOCCTaHOBJIeHUA [lapaneiibc BBEJI B IPAKTUKY
JICKAPCTBCHHBIE NMPeNnaparbl MUHEPAJIBHOIO
MPOUCXOKICHUA — COCAMHEHHUS MbINIBAKA, CYPbMbI,
CBUHIA, PTYTH U T. Il., — B JIONMOJITHEHHE K
TPAAUIMOHHBIM PACTUTEJLHBIM Mpenaparam.



TexHnuyeckass XuMus

MoranH Pygoned Mnaybep ¢

XaH Bantuct BaH TenbMOHT
Jan Baptista van Helmont
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Nara poxneHua: 12 AHeapAa 1579

Mecro Bproccenes
POXDEHHA:

Nlara cmepiu: 30 pekabpa 1644 (65 net)

K nmpeacraBuresam
ATPOXMMHUH (CIIATUPUKAM,
KaK HAa3bIBAJIM Celst
nmocJie10BaTe/ v
ITapanejabca) MOKHO
OTHECTH MHOTHX
U3BECTHDBIX
aJaxuMuKoB XVI—XVII Be
KoB: A. JIudaBus
(puc.1), P.
Innayoepa, 5s1. b. Ban
I'eabmoHTa, O. Taxenus.



LR | e
—
YR

N . l.‘
o AR
. \‘ IU of
- ‘ll‘ ‘,

=, ‘:n_‘

.[':"."'

3HaAYeHHe TEXHUYECKOH XHMHAH

Texunuyeckass XuMus u ﬂTpongnﬂ
HEeIMOCPeACTBEHHO MOABEJIH K CO3JAHUIO )
KaK HayKH; Ha 3TOM 3Tamne ObLIH Halcorb"
HaBBIKH 3KCHepI/IMeHTaJII>HOI/I ‘ 1007 {}"'
Haﬁ.ﬂmz[ennn, B ‘I&CEI“HQII/I, pa3pado Tal "

"‘f‘_
“MyCOB IIICHCTBOBaH'I)I K q!‘“ & :
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ﬂaﬁopaTopme [pHOOP OB, M
BellleCcTB (KplréTaﬂﬂmalmﬂ
I10J1Y4€HbI HOBble XUMBeCKI



BelIEeCTBE, B
IMITUPUYECKOLGIIOAX01A K N3YYECHUIO

[ePexXoaHbIM 3TANOM MEXKIY
HaTyp(puiaocodpuen u
IKCMEPUMEHTAIBHBIM €CTeCTBO3ZHAHUEM.



o (XV1I = XVIII B&.
Bropast oJI0BMHA XVII B Ka OZS(IMQHOBZUIW

4 Hay4yHOM peBOJImHﬂ% €3yJIbTaTOM ROTOHL
HOBOE €CTECTBO3HAHUE, LIEJTUKOM OCHOBARHOE
JKCIEPUMEHTAJIbHbIX 12 O3ZaAHME
rennouernpnqecﬁpﬁ?n embl mupa (H. ~
Konepuuk, U. Kensiep), #H0Boii Me‘xamﬂﬂmk
- I'amusien), OTKPBITHE BaKyyMa U aTMOC(epH
‘nasienus (J. Toppnuenau,b. Mackans u O. dpon
I'epuke) npuBeM K IIy0OOKOMY KPHU3HCY
APUCTOTEJEBCKON PU3NYECKOU KAPTUHBI MUpa. D.

b3KOHBBIIBHHYJI TE3HUC O TOM, YTO PEIIAKIIAM
I0BOJIOM B Hgggn(m AACKYCCHH I0JIZKEH JBJIATC

IKCHEePHMCHT; B (])I/IJIOCO(I)I/IH}OBPY)I[I/IJII&CB

)

aLgyucTHieckue npeneTaBi (P. Jdexapr, T
FacceHzm)




10Basi XUMNUA

OaHMM M3 CJIeACTBHU 3TOM HA) , 1 IBHJIOCH
Co31aHHe HOBOM XMMUM, OCH( CHUKOM KOTOPOU
TPAAUIMOHHO CUNTAE ﬂ >011J 132

HECOCTOATCJIBHOCTD a

nmepea XuMHuen 3a/1a
3JIEMEHTOB. JJeM(
HepasJio
OTHOPO/THBI
CJIOK ‘ 1
Pa3J107KeH | Bo
U3YyYEeHHE COCTAaBAa BEelIeCTB U 3aBHCAMOCT!
BellleCTBa OT ero cCOcTaBa

;f!



Co31aHue TeopeTHYeCKMX NpeacTaBJICHUH 0
coCcTaBe TeJl, CIOCOOHBIX 3AMEHUTDh YUCHHUE
APpHCTOTEJI M PTYTHO-CEPHYIO0 TEOPHIO,
0Ka3aJ10Ch BecbMa CJI0KHOM 3a1a4eu. B
nmocjaeaHen yersepru XVII B. mossBHIMCH T. H.
IKJIEKTHYECCKHUE BO33PEHNA, CO3AATE/IH
KOTOPBIX NBITAIOTCS YBA3ATh AIXUMHUYECKHE
~ TPaaMIMH{ U HOBBIE npeleTaB O
 XHMHYEeCKHX 3J1eMeHTax ( |
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Teopust OITOTHETONARS ABHKY LA CHIa PA3BUTHUSI
yueHus 00 ss1emenTax (I-s1 moaosuHa XVIII B.)

i Ilpeaaoxkena nemenkuM xumukoM I. 9. Illtanem. Ona
00BSCHSJIA TOPIYECTDh TeJ HAJUYUEM B HUX HEKOero
MarepuaJIbHOI0 HAYAJIA TOPIYECTH — (PJIOTUCTOHA, U
paccMarpuBaJja ropeHue Kak pasjoxenue. O000mmuiaa
NIMPOKUU KPYT (PAKTOB, KACABIIUXCH MPOIECCOB rOPEeHUS
U 00KUIra MeTaJJI0OB, MOCJAYKHJIA MOIHBIM CTUMYJIOM J1JIs1
Pa3sBUTHA KOJUYECTBEHHOI0 AHAJM3A CJI0KHbIX TeJl, 0e3
KOTOPOI0 Ob1J10 ObI'a0COJHOTHO HEBO3MOKHBIM
IKCIEPUMEHTAJIBHOE MOATBEPKIACHUE HIEH 0 XUMHYECKUX
JJjieMeHTax. OHa CTUMYJIMPOBAJIA TAKKe
H3yUeHHe ra3006pa3HBIX MPOAYKTOB FOPEHHS B
» YaCTHOCTH M ra3oB BOOOIIIe; B pe3yjibTare
', IOSIBHJIACH NIHEBMATHYECKAasi XHMUSI,
OCHOB OKHMKaMM KoTopou craju x. bk, /1.
sepdopi, I \KaBeHzmm, Jlax. Ipuctam u K. B. Hleede.




XHMMHYECKAsL PEBOJIOLMSA

Ilpouecc npeBpameHuss XUMHAM B HAYKY
3aBepuIjIcHa oTKpbeiTUsAMH A. J1. JlaByassbe.
C co31aHusl UM KHCJIOPOIHOM TEOPUH
ropeaus (1777 roa) HayaJcst MepeJTOMHbIH
TAIl B PAa3BUTUHA XUMHHU, HA3BAHHBIH
«XHMHUYECKOM peBoaonuen». Orkas ot
TeopuM (GJIOrucTOHA MOTPEdOBAJI
[epecMoOTPa BCeX OCHOBHBIX NPUMHIMIIOB U
HOHATHI XMMHUM, U3MEHEHHU S
TePMHUHOJOTMHA M HOMEHKJIATYPbI BellleCTB



B 1789 roay JlaBya3be u3aaj cBOM 3HAMEHUTHIA Y4€OHUK
«IJIEMEHTAPHBIA KYPC XMMHUK», HEJTNKOM OCHOBAHHBbIN HA
KHUCJIOPOTHON TEOPUU IrOPEeHUS U HOBOU XUMHYECKOU
HOMEHKJIaType. OH NpUBEJI NEPBBINM B HCTOPUHA HOBOU XMMUH
CIIUCOK XUMMYECKHMX JIEMEHTOB (TA0JHILy IPOCTHIX TeEJI).
Kpurepuem onpenejeHus 3J1eMEHTAa OH M30paJl ONbIT, M TOJbKO
ONBIT, KATErOPUYECKU OTBEPras Jrodble HeOMIIUPUYECKHUE
paccy:kaeHust 00 aToMax U MOJIEKYJIaX, CaAMO CylleCTBOBaHUE
KOTOPBIX HEBO3MOKHO MOATBEPAUTH ONBITHBIM NyTEéM. JIaBya3be
chopmyIMpoBaJI 3aKOH COXPAHEHUS MACCHI, CO3/1aJ1
PAIMOHAJBHYIO KJIACCU(PUKANMIO XUMUYECKUX COCAUNHECHU,
OCHOBAHHYI0, BO-TICPBbIX, HA Pa3JIMYUHU B JJICMEHTHOM COCTaBe
COCIUHCHUHU U, BO-BTOPBIX, HA XapaKTepe X CBOMCTB.

XMMHYECKasA PeBOJIOIMA OKOHYATEIbHO NPUIAJIA XUMUU BUJ
CAMOCTOSAATEJIbHOM HAYKH, 3AHUMAIOIIEHCS IKCIIEPUMEHTAJIbHBIM
U3y4YeHHEM COCTABA TeJI; OHA 3aBePIIMJIA ITEPHUO] CTAHOBJIEHUA
XUMHH, 03HAMEHOBAJIA CO00M IMOJHYI0 PALIHOHAJIM3ALUI0 XUMUH,
OKOHYATEJbHbINA 0TKA3 0T AJIXUMHYECKUX MPEeACTABICHUN O
IPUpPo/ie BeleCTBA U ero CBOMCTB.



ROONCUH AVIHIITICPDMOA ROUJANHCLUTI BOHHDIX
3aKOHOB: KOHell XVIII —
cepennHa XIX B.

1aBHBIM UTO roM Pa3BUTHSI XMMHUHU B IIEPHO] KOJHYECTBEHHBIX 3aKOHOB
CTAJI0 eé MpeBpailieHre B TOYHYI0 HAYKYy, OCHOBAHHYIO He TOJIbKO Ha
120,110 D U HA M3MepeHnu. bbLT OTKPBIT HeJIbIH P

 KoJI AKOHOMEPHOCTEH — CTEXHOMETPHYECKHE 3aKOHDI:

5 3ak . B. Puxtep, 1791—1798)
- 3ak asa (K. JI. IIpycr, 1799—1806)

i (k. JlaabTon, 1803)
1JIM 3AKOH COeJIMHEHHUS ra30B

u A. T. IITu, 1819)
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B 1869 roay . U. MennueJieen

OIy0JIMKOBAJI IEPBbIl BADUAHT CBOECH
Iepuonuyeckoi TadUIbI U
chopmyauposai Ilepuoauueckuit
3aKOH XUMHYECKHX JIEMCHTOB.
MenaeJsieeB He IPOCTO
KOHCTATHPOBAJ HAJIMYHUE
B3aMMOCBS3U MEKAY AaTOMHBIMH
BeCaMHU U CBOMCTBAMM 3JICMEHTOB,
HO B3sLUI1 HA ce0sl CMeJIOCTh
NnpeacKa3arb CBOMCTBA
HECKOJIbKUX HEOTKPBITHIX e1é
3jeMeHTOB. IlocJie Toro, kak
npeackazanusa MenaeseeBa
OJiecTse MOATBEPANINCD,
Ilepuoanyeckuii 3aK0H CTAJ
CYUTATHCHA OHUM M3
(pyHaaMeHTAJIbHBIX 3AKOHOB
NPUPOAbI

......



nogemMuku 1O. JIuouxa u @D.
ycTaHoBJIeHO (1823),

CB-BaM B-Ba cocraBa

BHHOI'PATHAA K-ThI, OCJIE UCCJIEN0
ﬁlx . Bepue.lmyc B 1830 BBeJa Tep
u3oMepusi'' M BbICKA3aJl NpeNIoJI0KeHHE, 1TO
pa3juuMs BOSHUKAIOT U3-3a ''pa3iMuyHOro
pacnpenejgeHus MPOCTHIX AaTOMOB B
CJI0KHOM aTtome" (T. e. moJiexyJie). Ilonmuuoe
00bsICHEeHUEe U30MePH S MOJYYNJIA JUIIb BO 2-H
moJji. 19 B. Ha OCHOBE TEOPHH XUM. CTPOEHHUS A.
\N[ ByT1epoBa (CTPYKTypHas @F ) U
crepeoxuM. yuyeuus .k, Ba %q)
(leOCTpaHC oMepusi). CprKTyQHaﬂ
I/I3OM p 3YJbTAT Pa3JIu4uil B XUM.
CTPOECHHUM.




Anecpen BepHep
Hem. Alfred Werner

Nara 12 nekabpa 1866
POXAEeHHA:

Mecro Monyz, paHuMA
POXAEeHHA:

Jara cMepri: 15 HoABpa 1919 (52 rona)

Mecro Lopux, Weekuapua
CMepTH:

CrpaHa: n Weeiuapua

HayuHnasn OPraHW4ecKas XMMKUA,
chepa: DUIMYECKAA XMMUA




Muxaun Bacuneesud JlomoHocoB

. PAGINE S AND - eriann Hacke
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ﬂpM)KPBHEHHOB uzofpakenue (175701

Hara 8 (19) HoABpA 1711

POXAEHHA:

Mecro nepeeHA MuwanuHckaa®l, HeiHe

poxaeHua:  — ceno JIoMoHocoeo (BNu3
AKonmorop),

ApxaHrenoropodckan rbepHUA,
Pycckoe UapcTeo

Hara cumepti: 4 {15) anpenAa 1765 (53 roga)
Mecrto cMeptH: CaHkT-MNeTepbypr

dusnueckas XuMus

B cepenune XIX Beka HayaJia
CTPEMUTEIHbHO Pa3BUBATHCH
MOrPAHUYHAA 00J1aCTH
HAYKH — (pU3HYeCcKass XUMMUA.
HavyaJio el moJy10:KuJ1
emé M. B. JlomoHoCOB, 1aB
onpeae/ieHue M BBEAsA CaMoO
HAUMEHOBAHUE ITOM JTUCIHUILINHBI
B HAY4YHbIH Te3aypyc. Illpeamerom
U3y4YeHUs PU3UYECKON XUMHUHU
CTAJIM XUMHYECKHUE
NMpoIecChbl — CKOPOCTh,
HAIIPABJICHUE, COMPOBOKIAOIIHE
X TEIJIOBbIC SIBJICHUA U
3aBHCHUMOCTD 3TUX XaPAKTEPUCTUK

(V)
AT D I T AODITITNITNIYIEY Y708y T TAOODYIYEYN



MepmaH MBaHoBMY Necc

Jara poxaeHun:

MecTo poxaeHHA:

JNara cmepiu:
Mecrto cMepTH:
CrpaHa:

Germain Henri Hess
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7 aerycTta 1802
HeHeea

12 nekabpa 1850 (48 nen)
CaHkT-MeTepbypr

Weenyapua
PoccHHACKana uMnNepua

dusnueckas
XUMUS

N3ydyenue TemiaoBbIX 3G PeKToB
peakuumn

HayaJj A. JI. JlaBya3sbe,
chopmyupoBaBUINi COBMECTHO
¢ I1. C. Jlantacom nepBbId 3aKOH

TePMOXUMHUH.

B1840 roay I. H. I'ecc oTkpbLI
OCHOBHOH 32KOH TEPMOXMMUU
(«3akoH I'ecca»). M. beptio u 1O.
TomceHn B 1860-¢ roapl
chopmyIUpoOBAIN «KITPUHIIMIT
MAKCUMAJbHON padoThD)
(mpunuun beprio — Tomcena),
MO3BOJIUBIINHU NPEeABUIACTH
NPUHIUITHAAIBHYIO
OCYIIECTBUMOCTH XMMHUYECKOTO
B3aUMOAENCTBHUS.



K.M. I'yabaoepr u I1. Baare

B 1867 rony K. M. I'yabadepr u

S11. Baare oTKpbLIIM 3aKOH 1€ CTBYOIINX MACC.
IIpeacraBissi paBHOBecHEe 00paTUMOU
PeaKUu KaK PABEHCTBO JABYX CHJI
CPOACTBA, 1CHCTBYIOLIUX B
NMPOTHUBOIOJI0KHBIX HATIPABJICHUSAX, OHU
MOKA3aJI4, YTO HANIPABJICHUE PeaKIUuU
onpeaesigsercs Npou3BeIeHueM
NEeHCTBYOIIUX MACC (KOHIEHTPALUN)
pearupywumux Bemecrs. Teoperuueckoe
pacCMOTpPEeHHEe XUMHUYECKOI0 PABHOBECHUA
BbITNIOJIHUJIU

: K. Y.
I'n66¢ (1874—1878), /1. I1. KonoBaJjon (188
1—1884) u 51. I. BanT-I'op (1884). Bant-
pothd chopmynupoBas Takike NPUHIMI
' PKHOTO PABHOBECHUS, KOTOPBIN
0000111 mo3:xe A. JI. Jle
eu \" . bpayn. Co3nanue yueHust
«* k&\ BHOBECUH CTAJI0 OIHUM W3
¢ I0CTHsKkenmii pusznaecKoii
eBIIIMM 3HAYEHUE He
A XHMUH, HO W /LISl BCEro
SCTCCTROIHA NI

|

V—

O ()



Ako6 Xenapwk Baur-Nodog

r

18522911 «r,
onnanse 3

o)
e ctm
e ANVOMOA XA C DM KA L0
XMMI €€ K30
YCTANORWA, MT0 NP
RO e TeAMNePATY P HA
10C cxopocre

CBaHTe ABryCT AppéHHyc

ull i
‘”.(.x

TeOPHs IJIeK

BaxHbIM 10

OCMOTH'—IQCKHH 33](
Ho Fo BaHT-FO " :'v,’a



CoBpeMeHHBIN MEePUOI:
¢ HaYaJa XX B.

Iocjie OTKPBITUSA ACJIUMOCTH aTOMA U
YCTAHOBJICHUMS PUPO/BI JJIEKTPOHA KaK €ro
COCTABHOM YaCTH BOZHHMKJIM pPeaibHbIE
MPeanoChLIKH

IJIs1 pa3padoTKu
TEOPUU XUMHYECKOH CBA3M.

B xkonue 20-x — Hayajue 30-x
roaoB XX Beka c(popMHUPOBATIUCH
NPUHIUNIMAIBHO HOBbIe — KBAHTOBO-
MeXaHUYeCKUe — NMPeACTABJICHUS 0 CTPOCHUM
aToMa U NpUpoae XUMHUYECKOU CBSA3H.

KBaHTOBO-MeXaHUYECKUH MOIAXO0T K CTPOCHHIO
aToMa MPUBEJ K CO3AHUI0 HOBbIX TEOPUI,
00BLSAICHAIOIIUX 00pa30oBaHUE CBA3H MEXKAY

aTOMaMH.




CoBpeMeHHBbIN NePHO/:

C HAYaJa XX B.

B 1929 rony ®. Xyua, P. C. Masuiuken u k. J.
JlenHHapa-/:xoHc 3a,105KUIH
(pyHIaMEHT MeTOoAAa MOJICKYJIAPHBIX
opOuTaJieil, OCHOBAHHOIO HA
NMpeacTaBJICHUM O MOJIHOM moTepe
UHIUBHUAYAJIbHOCTH ATOMOB,
COCAMHUBINUXCH B MOJIEKYJY. XYH/ CO31aJ1
TaKKe COBPEMEHHYI0 KJIacCU(PUKALNIO
XuMHu4YecKkux csasei; B 1931 roay on
NPUIIET K BBIBOAY O CYIIECTBOBAHUM JABYX
OCHOBHBIX THIIOB XUMHY€CKHUX CBSI3eil —
MPOCTO, WJIN G-CBA3U, U T-CBS3H.

9. X10KkKeJab pacnpocrpanuia meroq MO Ha
OpraHuvYecKue CoOeAMHEeHMS,
chopmynupoBas B 1931 roay npaBuiio
APOMATH4YECKOM CTA0MJIBbHOCTH,
YCTAaHABJIMBAKIIEE MPUHANICKHOCTD
BeIeCTBA K APOMATHYECKOMY PAXY




CoBpeMeHHbIN IEePUOA:
¢ HayaJ1a XX B.

bJiarogaps KBaHTOBOM MexaHuKe K 30-m
rograM XX BeKa B OCHOBHOM Ob1JI BBISICHEH CIOC00
00pa30BaHMA CBSII3U MEXK/AY aTOMaAMM; KpOMe TOIo, B
PAMKaX KBAHTOBO-MEXaHUYECKOI'0 MOAX0AA MOJYYHJI0
KOPPEKTHYIO ((PM3UYECKYI0 UHTEPIPETAINIO
MeH/IeJIeeBCKoe YueHue 0 nepuoauyHoctu. Cozaanue
HAACKHOIO TEOPETHYECKOI0 (PYHIAMEHTA NPUBEJI0 K
3HAYUTEJIHbHOMY POCTY BO3MO)KHOC? '
IPOrHO3MPOBAHUS CBOUCTB BeumlecTBa. Ocode Mbm
XMMHH B XX BEKe CTAJI0 HIMPOKOE UCIOJIb30BAHNSA

(pU3UKO-MATEMATHYECKOI0 anmnmapara u
Pa3HO00pPa3HbIX PACYETHBIX METO/I0B



KONOHKA

ACCNEAYEMOE
BEWECTBO
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CoBpeMeHHBbIN MEPUO;

C HAaYaJ1a XX B.

Fu uy

XUMUWYECKUA COCTASB

MCTOYHNK (pOTOHOB
~CHHXPOTPOH
-le-namna
aHanusartop
cnekTpa
3HEeprn

3 CBEPXBLICOKMII BaKyyM
UHV - Ultra High Vacuum |
[ a~ 10T mhar ‘

)
derexrap

hv

oﬁpaaey

Kou'rpon UPYSMBLIA

Hcrourux
PEHTTeHOBCKOIO

MIMYyH4eHMUS

TTOMTAHABIM IIEPEBOPOTOM B XUMUH

CTaJIO MOSIBJICHUE B XX BEKE
OOJIBIIIOTO YHCJIa HOBBIX
AHAITUTUYECKHUX METONO0B, IPEKIL
BCEro (DM3NYECKUX U

(PU3UKO-XUMHUYECKUX
(pPEHTTEHOCTPYKTYPHBIN
aHaJIu3, AJICKTPOHHAS U

KoJieOaTeIbHasl CIIEKTPOCKOIIHS,
MarHeTOXUMHMS U

MAacCC-CIEKTPOMETPHS,
criekrpockonus 1P u SAMP,

xpomarorpadus 1 T. I1.). ITH METOIbI
IPEI0CTABUIN HOBBIC BO3MOXKHOCTH
IUIS MI3YUCHUS COCTaBa, CTPYKTYPhI U
PEaKIIMOHHOM CIIOCOOHOCTH
BEIIICCTBA.
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BpeMeH
C HaYaJja

OT/IMYUTEJBHOU YepTOd COBPEMEHHOU XMMHUHU CTAJIO €€
TECHOE B3auMOJACHUCTBHE C APYTMMHU € BEHHbLIMU
HAYKaMH, B pe3yJbTare KOTOPOor bIKE HAYK
MOSABMJIMCH OMOXUMMUSA, F€OXUMHUS 3/1eJIbI.
OaHOBpPEMEHHO € 3THM MPOLECCOM MHT ~'paum1
WHTEHCHBHO NPOTEKAJ M npouecc 1udpepeHmuanuu
caMoi XuMuM. XOTS TPAHUILI MEXKIY pasaeiamMu
XUMMH JOCTATOYHO
bl, KOJIJIOUTHAS U KOOPANHAIIMOHHAS
OXMMUS U YJIEKTPOXMMUA, XUMHUS BbIC
OCIMHECHUN U HEKOTOPbIE Apyrue
YepThl CAMOCTOATEIbHBIX HAYK.




CoBpPEMEHHDbIN MEPUO:
¢ HayaJ1a XX B.

3aKOHOMEPHBIM CJIEICTBHEM COBEPIIEHCTBOBAHUS
XUMHYECKON Teopuu B XX BeKe CTAJIN HOBbIE
yCIeXy MPAKTHYeCKOU XUMHUHU —
KATAJUTHYECKUUA CUHTE3 aMMHUAKA, MOJY4YeHUe
CUHTETUYECKUX AHTHOMOTUKOB, MOJUMMEPHbIX

MATEPHAJIOB M T. I. YCIIeXH XUMHUKOB B JIeJ1e
[OJIyYEeHHUS BelleCcTBA C KeJaeMbIMU
CBOMCTBAMM B YHCJI€ IPOYMX JOCTHKCHUH
IMPUKJIATHON HAYKH K KOHIY XX CTOJICTHUSHA
IPHUBEJIN K KOPEHHBIM NPe00Pa30BAHUSM B
AKU3HU YeJI0BeYeCTBA.




