®denepaibHOE rocyIapcTBEHHOE OIOKETHOE 00pa30BaTe/IbHOE YUpeKIeHue

BbICIIETr0 00pa30oBaHUSA

«Ka3zaHcKnid HATHOHAJBLHBIN MCCJIeA0BATEeILCKHNA TeXHOJOTHYeCKNl

YHUBEpPCUTET
Konkypc nonyasipuzatopoB Hayku «Hayka 0e3 rpanun-2022
Homunanus «Mmena»
HayuHo — ucciienoBarensckas pabora

«HMorann @punpux Bunbrensm Anonbd ¢pon baiiep u craHoBIEHNE COBPEMEHHOU

XUMHN

Beimosnuia: AxmeroB Kamuns MapatoBuu
Crynent 101 rpynmsr

KTK ®I'bOY BO «KHUTY»

r. Kazanu

PykoBoaureisn:

[IpenonaBarens xumuw, K. 1. H. Haxmartynuna A. P.

Kazans, 2021



OraasJjieHue

232101 (535 0% (ST 3
| o091 (207 (S 00303 1 (S0 R 711 SO PSP RPTPR 4
JIATTBHEHTIIEE OOPABOBAHIIE ... .eervverereasteesteeteesseeasseasseaseesseesseessnessseeseesseessnessnesnneeneennes 5
HccenenoBaHust MOYEBON KHCIOTBI M OAPOUTYPATOB.....ccvveevriersreerireesreesneeesneessnneennnas 6
[Tar k n30aBJICHHUIO OT BIUSHUS OpPUTAHIIEB WX U3YyUYEHHE UHIUTO U METOJIOB €0

11000 074 (5351 £ PSRRI 7
MaTepran-HaXOIKa TS THKCHEDA ... vveervreersreessresssesauesasseeessesssessssessssesssseesssessnsens 10
HoBpIi1 B3M151] HA CTPOCHUE TUKITUYECKUX COCTUHECHMM .....vvvveeeeeiivneeeeseiiieeea e 11
B nuckyccrro o 0eH3011€ BCIET 32 KEKYIIE ...vvvvviiiiiii ittt 12
TalHa KPACHOTO KPACHTEIIS «veuvvvreivreeessreresssesssssesssssnesssssssssssesssssssessssesssnssesssnsneeas 12
Peakiimst Bafepa-BHIUIHTEPA ... ..ccoiiiiiiiiiie e 13
XUMHUYECKAs MIKOJIA TOCTIOUHA BAMEPA......vvviiiiiiiiii e 13
[TociieTHUE TOABI BETUKOTO YUEHOTO «..uuvvveeeesurrreeessannrneeessanssseesssasssneessssnssneessssnsnnees 14
BAKITEOUCHIIC ... .uvvvrvereeeeeessseissssssesesssessssasisssssssssssssssssasssssssssssessssssmsssssrssssssseesssnnnsssssnes 15
1397 (09) 17 (0 i o F=T00) % ke (o100 070 WA 17 (610 SRR PRURRRIN 16



BBenenue

10 nexabps 1905 roma rocnoaud ¢don baitep Obu1 Harpaxkaén HoGeneBckoit
MpeMUEN M0 XUMHUHU «3a 3aCiIyrd B Pa3BUTHH OPraHUYECKON XMMHUU U XUMHYECKOU
MPOMBINIUIEHHOCTH Ojarojapss paboTaM IO OpPraHMYECKUM  KpacuTelsiM U
TUAPOAPOMATUYECKUM COEAUHEHUAM». JIMYHO, K COYKaJ€HHIO, NMPUCYTCTBOBATh Ha
HarpaxJ€HUU OH HEe MOT BBHUy 0osie3HU. OH BCTal B OJUH pAJ C TAKUMH BETUKUMHU
XUMUKaMu, Kak [Imutpuii iBanoBud MenneneeB, AutyaH JlaByasbe, SIko0 XeHApUK
Bant-T'opd u MHOrMMu npyrumu. buorpaguu BenUKuX JHOAEH HHTEPECYIOT MHOTHX
M OTO HEYIWBUTEIBHO — 3TO HE TOJBKO HMHTEPECHO, y3HaBaTh, KAaK BBLAAIOIIASCS
JUYHOCTh CTaja TaKOBOW, HO M TaKK€ MOYKHO IOJYEPIHYTH ONBIT U3 XU3HU ITOU

JIMYHOCTH.

[enp paboTel — u3yunth Ouorpaduio Anoneda dhon baliepa u ero Bkiaa B
HayKYy.

B cBs131 ¢ 3TUM OBLITM TIOCTABJICHBI TaKWE 3a/1a4H, KaK:

1. O630p 1 aHaJIN3 UCTOYHUKOB O Ouorpaduu Anonnda pon baiiepa;

2. O0630p 1 aHAJIN3 UCTOYHUKOB 00 OTKPHITUAX Anoib(da GoH baliepa.

MeTonbl UCCleI0BaHU: aHAJIU3 JIUTEPATYPhl, 0000IICHHE.

AKTYyaJbHOCTh pa0OThI 3aKJIFOYAETCS B TOM, UTO Ce€iuac akKTUBHO Pa3BHBACTCS
HayKa, B YaCTHOCTU, XUMHMSI, HEKOTOPBIEC TTOJIOKEHHUSI KOTOPOI OB BBIABUHYTHI (hOH
Baitepom. Taxoke, OH IPOBOMIT HCCIICIOBAHUS HATYPAJBHBIX KpacUTeNel, Oarogaps
YeMy CTajJo0 BO3MOKHBIM IPOU3BOJICTBO HX M3 JACHIEBOTO ChIPbS M OTIAJa

HCO6XOI[I/IMOCTB BbIpallIMBATh HYBCTBUTCIIBHBIC K KIIMMATY PAaCTCHUA.



Poxxaenue u panHue roabl

Cpazy Tpoe Oyaymux XuMHUKOB poamioch B 1835 roay B I'epmaHckoM coroze —
WMoxaunec Bucmuuenyc 24 mons B Kieitnexmrente (usine Ksepdypt), Bunbrensm
Pynonsd ®urrur 6 nexabps B 'amOypre u Morann @puapux Bumbsrensm Anonsg
Baiiep, o xoTopom u oHAET peub, 31 okTa0ps B bepnune, I'epmanckuii coro3. Ero
CEMbs, Ha MOMEHT POXKJEHHUS, COCTOsIa U3 6 yejoBeK. DTO ObUIM MaTh, EBreHus
baitep (I'mtiur), mous wu3matens lOnmmyca Opyapna I'mruwmra, u oten, odwuiep
MIPYCCKOM apMUU U TEOJIE3UCT, a Takxke Oparbs ['eopr u DnaBapa u céctpel Knapa u

OMMa.

Pannue roawl Oyayiero Beaukoro yuénoro npouuid B bepnune. Emé Oynyuun
MaJbYMKOM, OH IKCIIEPUMEHTUPOBANI C MUTAHUEM pacTeHHil Ha depMe CBOEro jena
10 OTIIOBCKOM TMHUYU B MiorreiascxaiiMe, psjioM ¢ bepiaunom. Bepaysimcs o6paTHO
B bepauH, oH B3sIcs 3a MPOOUPKHU yKE B JEBATH JIET. Uepes Tpu roja OH MOTYUUIT
HEU3BECTHOE HAa TOT MOMEHT BEIIECTBO — JBOMHOM KapOOHAT Menu u HaTpus. B cBoé
TPUHAAUATWIETUE OH KYIWI 3a JIBa Tajepa KyCOK KpPAaCUTENsl WHJIWIO, BEIIECTBA,

Oyiaroiapsi KOTOpOMY OH MIPOCIABUTCS B OyayIIIEM.

B 310 Xe Bpemsi mpoucxonauiia MapTOBCKas PEBOJIIOLMS, 3ajada KOTOpPOH
cocTosula B OOBEAMHEHUHU OTIEIbHBIX 3€Melb — ABCTPUHCKON HMIIEPUM, MATH
KOPOJIEBCTB U YETHIPEX rOPOAOB-peCyONMK B eIMHOE rocyaapcTso. [IpaBaa, Hu4ero

He BbIILIO U 10 1871 roaa 1enoro rocyaapcTBa He ObLIO.

VYxe Oyayud WIKOJIBHUKOM, AN0ib( ObUl Ha3HAYEH MOMOIIHMKOM YUWTENs
XUMHAA B TUMHasuu uMeHu Ppuapuxa BunerenapMa, rie y4WINCh TaKHE
BBIJIAIOLIUECS] JIMYHOCTH, Kak MepBblil kaHigiep ['epmanckoit mmnepun OTTOo (PoH

bucmapk, matemaruku ['eopr bonbmann u Kypr I'enzens [1].



JanbHeliee o0pa3oBaHue

[Tocne rumnHazum noctynuia B bepnuHckuili yHuBepcuteT B 1853 rony, rae
u3ydana GU3MKy U MaTeMaTHKy B Te€UueHUe ABYX JeT. Emeé uepes roa, mocie ciayxObl B
apMUHU, OH CTaJl CTYJCHTOM XalJenb0eprckoro yHuBepcuTeTa (HbIHE OJTUH U3 CaMbIX
JAPEBHUX U TPECTHXKHBIX YHUBEPCUTETOB l'epMaHMM), TA€ HU3ydadl XUMHIO I0]
pykoBoacTBoM PoOepra ByH3eHa — XHMMMKa, T€0JIOTra, CO3JaTessd CHEKTPaJIbHOTO
aHajM3a, aHalW3a ra3oB, NPOTUBOSIUS MPU OTPABICHUU MBIIIBSIKOM, YYEHOTO, Y
KOTOPOI'0 YYWJIMCh IpUEMaM TOYHOro aHanusa MenneneeB, CeueHoB, bopoaun u
napyrue. B ero nmabopaTtopun ObUIM OTKPBITHI PYOUIUN U LE3HI, 3JEKTPOIU30M ObLI
BbIJICTICH altoMUHUN. bnaronmaps pabote B ero jaomMaiiHed naboparopuu emg B

nercTBe, Anonb(d nenan Bce paboThl OBICTPEE CBOMX COKYPCHUKOB.

Bcekope ByH3eH npeanoxui eMy NpucOoeIMHUTECS K paboTe, KOTOPYIO Jenal ¢
npodeccopom Pocko. Pabora 3akimodasiack B U3y4YeHUH (HOTOXHMMHUYECKOTO
B3aMMOJICHMCTBUS PABHBIX KOJMYECTB XJIOpa U Bojgopoaa. bynsen u Pocko BeisicHWIN,
YTO CMECh B3PBIBAECTCS HE Cpasy, a JIUIIb Ype3 HEOOJbIION TPOMEKYTOK, Ha3BaHHBIM
MMM KaK MHIAYKUHOHHBIMA. bailepy e MpeacTosyo y3HaTh, KAKOBA pOJIb CBETA B
peaKkiuu 1 Kak BIUSET HHTEHCUBHOCTb OCBEILIEHHUs. B ero onbiTax xjiop ObLI 3aMEHEH
Opomom. HecMoTpst Ha Xopomive pe3yJbTarbl, OYyIylIMid Y4€HbIA He OblI
VAOBIETBOPEH CBOEHM pabOTONl — TeMy HCCIEAOBAHHS Jlajl €ro PyKOBOJUTETh H
TSAHYJIO ero OoJiblIe K opranndeckol xumuu. IMeHHo depe3 He€ OyaeT JiexaTb MyTh

K CJIaBC U BCIIMKHUM OTKPBITHUSAM.

K cuacteio, B TO ke BpeMs ogHOKYypcHUK baifepa, Jleonmonsa ¢on IlebGams,
3aHUMAJICSl PEUICHUEM BOIPOCa, MoYeMy OpOMMETHJI, MOTYYECHHbBIN U3 KaKOAHJIOBOU
KUCIIOTHI MMeJT TOUKyY Kurenus — 17°C, a monydennsiii u3 metanoia 13°C. Oty Temy,
¢ no3BoieHus byH3eHa, emy yctynwiM. banep mosmydan XJOpMETHI U3 TEX JKE
BeniecTB. OH cenan BbIBOJ, YTO €CTh JIMILIb OJIMH XJIOPUCTBHIA METHI U OPOMHUCTHIN
METWI. 3Ha4uT, NpoAyKT byH3eHa Obul 3arpsi3HEH npumecsmu. [lanbHelimas padora
OblIa HEBO3MOXKHA BBUAY TOTO, YTO B 3TOW Ja00OpaTOpUU HE 3HAIHM O CHEIHATbHBIX

METOo/1ax padOThl C OpraHMYEeCKUMHU BelecTBaMu. B To ke BpeMs Kekyse OTKpbul



HeOobIIyI0 TabopaTtopuio. baiiep TyT e 3amucancs K HeMy B IpakTUKaHTel. [locre
CMEHBI JTa0OpaTOPUH, €T0 HOBBIM HAyYHBIM pyKoBoauTeneMm ctai, Opuapux ABrycr
Kekyne wu3BecTHBIM, TJIaBHBIM 00Opa3oM, Onarojgapsi CBO€M poJid B CTAaHOBIICHUU
TEOpUHU BAJIICHTHOCTEH M POJM B YCTAaHOBJICHUH CTPYKTYpHOH (opmyssl OeH3o:na,

uMeHHO Gopmynoit Kekyne celfuac onuceiBaeTcsi CTpoeHUue OEH30JbHOIO KOJIBLA.

[Tpu Kekysne oH mucan CBOIO HAy4YHYIO paboTy 00 OPraHMYECKUX COCTUHEHUSIX
MbIIIbsKa. B omuH w3 1gHeW oH pabotanm ¢ KakoauioBOW kuciotou. OH
BOCCTaHABJIMBAI €€ AUOKCUIOM CEPhl U MOAOBOAOPOJIOM, 3aTEM YEPE3 MOJYUYEHHOE
BEIIECTBO IIPOITYCKAJI XJOPOBOJOPO, IOCJIE YEro IMEeperoHsul. B mnpuéMmHuke
oOpa3zoBanacTb OeClBETHAasl KUIKOCTb, KOTOpas pasienuiiach Ha JBa cios. Ilocne
TOrO, Kak bailep OTKpbhUI MPUEMHUK U CTAJl NEPEIMBATH B JICIIUTEIbHYIO BOPOHKY
NPOJYKT, IO IIOMEIICHUIO pa3HECCS EIKUK 3amax, a IPAaKTUKaHT, Kalulsisd |
3a/IbIXasACh, MOCHEIIW YIAIUThCS OTTyAa. Ho OH COTKHYJCS M ynan 0e3 CO3HaHUSI.
[Tpumenmmi tyna Kekyie nepeHéc nmoctpagaBuiero B COCEAHIOI0 KOMHATY U OTKPbLI
OKkHa. baiiepy NmpuIILIOCh MPOBECTH B MOCTEJIM HECKOJBKO JHEN, @ TOTOM, IO COBETY
CBOECTO HOBOTO HAYYHOTO PYKOBOJMTEINS, OH Tmepedpancs B Ja0OpaTopuio

DpJienmeliepa.

W HecMOTpss Ha OMacHOCTh OPTaHUYECKHX COCIMHEHHM MBIIIbsIKA, AT0JIb)
3aHUMaJICA uX u3ydeHueM. OH MOy4Yus AUMETUIIXJIOPAPCUH, METHIIIUXJIOPAPCUH U
JIpyrye NpOu3BOAHbBIC, 32 UTO U MOJYYUIT JOKTOPCKYIO cTeneHb B 1858 rogay Bo Bpemsi

OTbC31a B BepJ'II/IH Ha BECCCHHHUC KaHUKYJIbI.

B Oenbruiickom ropoae I'ent baiiep 3aHumaiicsi M3y4eHHEM MUKPUHOBBIX U
MOUYEBBIX KUCJIOT. JTa paboTa cTaHeT 0a30M JUIsl UCCIEAOBAHNS €r0 yUYEHUKA, DMUIIA

®dumepa [1].

HcciienoBanusi Mo4eBoOil KHCJI0THI U 0apOUTYpPaTOB

B 1864 rony, 4 nexaOps, baitep cunTe3mpoBan 0apOUTYPOBYIO KUCIOTY U €€
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comu — OapOutTypatel. bapbutypoBas kucimoTa ObUTa MOJTydYeHa KOHJEHCAIUEH

MOUYEBUHEI C MAJIOHOBOU KUCJIOTOM:

Ecte nBe Bepcum mnpoucxoxacHuss HazBaHusg. (CoriacHO MEpBOW, B JICHb
CHUHTe3a 0apOUTYpPOBOM KHCIOTHI ObLT Mpa3aHUK cBATOM BapBapsel u baifep permn
Ha3BaTh HOBOE BEIIECTBO B 4ecTh BapBapbl. Yparsl (COMM MOYEBOH KHUCIIOTHI)
Bbap6apsl npeBpatunuck B 6apOutTypatbl. CoriacHO BTOPOW, YUEHBIM ObLT yBIIEUEH

MOJIOJION JIEBYIIIKOM 10 MMeHM bapOapa v Ha3BaI B €€ 4ecTh HOBOe coenuHenue [1].

BemecTBo mox HazBaHMeM OapOuTall WIH K€ BEPOHAJ, CHHTE3MPOBAHHOE
yueHukoM baiiepa — Owmumnem @PumiepoM, CTaaud NPUMEHATH B MEIWLIMHCKON
npaktuke ¢ 1903 roga, nomyiasipHOCTh 3TOTO IIpenapara pociia, Tak Kak B TO BpeMs
JOAEN OECIIOKOMIM TPEBOKHOCTh U OECCOHHMIIA — JIOTHYHO, YTO CPEACTBO, KOTOPOE
IIOMOTaeT YCIOKOUTbCA M 3aCHYThb OYJIET OY€Hb pacHpOCTPaHEHHBIM, HO YXE B
CEPEMHE TOTO K€ CTOJETHS €ro HOMYJISPHOCTH COLUIA HA HET, PUYUHA ITOMY —
3aBUCUMOCTh MpU JUIMTEIbHOM TnpuMeHeHuu. Celyac OapOWTall W €ro Ccoju

CUUTAIOTCA IICUXOTPOITHBIMHU BCUICCTBAMHU U UX O60pOT OT'paHHYCH.

bapObutypaTbl OrpaHWYEHHO WCIMONB3YIOTCA B MEIUIIMHE, B OCHOBHOM, B
Ka4eCTBE MPOTUBOCYAOPOKHBIX CPEACTB U CPEACTB JIJI1 BBOAHOTO HAPKO3a BBUIY HX
YTHETAIOMIETO JIEHCTBUS Ha LIEHTPAIbHYIO HEPBHYIO cucTeMy. DeHoOapOouTal Hammén

PUMEHCHHUE B JICUCHUH duierncuu [2].

Ilar k u30aBJeHNIO OT BJUSIHUSI OPUTAHIEB WIN U3yYeHUEe HHIAUTO U MeTO10B
ero noJy4eHust

KoponesctBo BenukoOputanus, Oyaydrn B TO BpeMs KOJIOHUAIBHOMN
MMIIepUE, TOproBajia Pa3IMYHBIMH 3K30THYECKMMU TOBApaMH, BBIBE3EHHBIMHU C
KOJIOHH, TAKUMH KaK MPSTHOCTH, dapdop, TKaHU, Yail U1 UHJIUTO — BOCTPEOOBAHHBIM
B IIPOU3BOJICTBE TKAaHEW KpacUTENlb, KOTOPBIM pacTET NPEUMYILECTBEHHO B MHauu,
OTKyJla €ro NpHBO3WIM, a IOTOMY OYEHb JIOPOroi B TO Bpems. Bonpouem, pactenue
MOJ1 Ha3BaHWEM Baiija KpacwibHas (OHA K€ — HEMELKOE€ WHIWIO) BBIPAILMBAIN Ha

tore Poccun u CpCHHCﬁ repMaHI/II/I, XOTA BBIXOJ OB 3HAYUTEIIEHO MCHBIIIC, YEM Y



TPOIUYECKOTO ChIpbi. YTOOBI Mpeo10yieTh 3aBUCMMOCTh OT AHriuu, baiiep, kak u
MHOTHE JPYTM€ XUMUKH, MOMBITAICA CUHTE3UPOBaTh €ro. OH CMOT U CUHTE3UPOBATh

WHJUTO, ¥ U3YYHUTH €T0 (POPMYITY.

o baitepa ¢ unauro paboran ¢paniysckuii xumuk Orioct Jlopan. [lytém
OKHCJIEHUSI UHAWUTO OH BIIEPBBIE MOJIY4YMJ M3aTUH. baliep ke nmpuayman, KaKk MOKHO
IpoBeCTH OOpaTHBIM MpollecC — MOMYUYUTh UHAUTO U3 M3aTHHA, BELIECTBA, KOTOPOE

OH OIpeNeNn, Kak MPOIYKT Pa3l0KEeHUs LIEHHOT'O KPACHUTEIIA.

[lepBblil ero cuHTe3 ObUT MPOBEAEH UCXOS U3 U3aTUHA, KOTOPBIN HarpeBasics ¢
IIUHKOBOM MBUIBIO (3TOT NMpUéM BBEN B 000poT baiiep), Tak ObLI MOTYyYeH UHAOJ, a U3
€ro MPOU3BOJHBIX U CaM LIEJIEBOM MPOAYKT — NOPOLIOK HACBIIIEHHOIO CUHETO LIBETA.
Ho Tak kak M3aTWH MMEN PACTUTEIbHOE MPOUCXOKIEHUE, HY’)KHO OBLIO MPUAYMATh,

KaK IIOJIy4YUTb UHIWUI'O U3 Oonee IMPOCTBIX U I[GH_IéBBIX BCIICCTB.

Ha MomeHT, Korja Obl cenaH eme OuH 1ar K AemEBOMY UHIUTO, HA IBOPE
ob1 1878 roa. B »TOT rox ObL1 mosydeH M3aTHH U3 (PEHWIYKCYCHOM KHCIOTHL. Ho
TaKoW Croco0 OKa3ayics CIMILKOM AOpPOruM. baiiep BCKOpE YyCOBEPIIEHCTBYET CBOM

METOJ U Temnepb UHAUTO OyAET MOIydaThCs M3 OPTO-HUTPOMPOIHUOIOBON KHCIOTHI.
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DTOoT CHHTE3 OyJeT 3amaTeHToBaH [3].

Yepes aBa rona OyAeT NPEAJIOKEH CUHTE3 U3 MPOU3BOAHBIX (DeHMITAlIETHIICHA.,

Emé uepes nBa roma, B 1882 romy, coBmectHO ¢ JlpeBceHOM, OymeT M300peTEH

CHHTC3 U3 OpTO'HI/ITp06eH33J'H)I[CFI/II[a.



B 83-m romy Toro ke crometusi baiiep Oonee TOYHO OOBSCHUT CTPOCHHE

WHIINUTO.

Bcekope mBennapen Kapn XonMaH CHHTE3MpPYET MHIWATO M3 NMPOU3BOJHOTO
AHWIMHA — aHTPAHWJIOBOM KUCIIOTHI. OTH J1BAa BEIIECTBA NIMPOKO MCIOJIB3YIOTCS IS

ITPOU3BOACTBA TaK HA3BIBACMbIX dHUJIMHOBBIX Kp&CHTCHCﬁ.

[To ero marenty B 1897 rony bagenckas anunuHoBas M conoBas (alOpuka
(BASF), a 3atem, B 1902 roay, u npeanpustue HOhst, nmpuctynuim Kk MaccoBoMmy
nponsBoAcTBY MHAUro. K Havany IlepBoii MUpOBOM BOMHBI CUHTETUYECKUN WHIUTO

MPAaKTUYECKH MOJIHOCTBIO BBITECHHIT HaTypaibHbli [1, 6, 7].

Ceituac OosbIasi 4acTh UHAUTO UAET HA OKPACKY JIKUHCOBOUM TKaHU. MIMEHHO
Oyaronmapsi 1oJrol u ynopHoil pabote baiiepa cerojHs MHOTHE MOTYT IO3BOJUTH
cebe KynuTh yA0OHbIE U MOJIHbIC JPKUHCHL. J[pyras 4acTh TaHHOTO KpacUTENs UAET
Ha CyJlb(UpoBaHUe, B pe3yIbTaTEe YEro MOJTy4YaroT WHIUTOKAPMUH — KOMIIOHEHT JIsI

IMPOU3BOACTBA YCPHUII U AaKBAPCJIbHBIX KPACOK.

C packpelTUEM TallHbl HWHIWATO CBSI3aHO PACKPBITHE JIPYrOM  TAMHBI.
[Ipon3BoAHOE MHAUTO — OCHOBHOM KOMIIOHEHT APYrOro, O4€Hb JOPOTrOro, Kpacsuero
BEIIIECTBA, M3BECTHOE KaK MypITyp, KOTOPBIM MU3BJICKAIH U3 OPIOXOHOTHX MOJIITIOCKOB
— UrIsgHok. MeTon ero mpuroToBieHus Obul motepssH B 1453 roay, korma mai
KoncrantuHonosns. bonee yeMm depes ABECTU JIET TEXHOJIOTHUIO U3TOTOBJIEHUS 3TOTO
Kpacutensi OyAyT TEepeoTKphIBaTh BHOBb W BHOBb. VIMeHHO coTpymHuk baiiepa,
[Tayns @punnenaep, Ha pyodexke XIX-XX BEeKOB cyMeeT CUHTE3UPOBATh KPAaCUTEINb U
BBIJICIUTh U3 MOJUTIOCKOB, a TakKKe OTKpoeT ero dopmyny — 6,6-mubpomunguro. K
CJIOBY, CEKpET Myprypa OyJEeT pacKpbIT MOJHOCTbIO B KOHIE MPOUUIOrO CTOJIETHS.
AHTIIMICKUN uHX)eHep J[oH DIMOHJAC MPOBEAET CUHTE3 KPACUTENs U3 PEarcHTOB,
noctynHbIXx A0 HactymieHus HoBoro Bpemenu. Kak okazanoch, OOJbIIyI0 4acTh
nmpolecca cocTaBisieT (epMeHTauus Msica MOJUTIOCKOB TIPU  MOBBIIIEHHBIX
TeMIeparypax ©  cJa0OIIeOYHOW cpelne, KoTopas BeOET K  Pa3BUTHIO

MHUKpPOOPraHU3MOB, MPEBPAILIAIONIMX HEPACTBOPUMBIA MypPIYpHBIA TMOPOIIOK B



pacTBOpUMOE JIEMKOOCHOBaHME. MM IpONUTHIBAIOT TKaHb, a YK€ Ha BO3AyXe

JIEHKOOCHOBaHUE OKHUCIISIETCS] 0OpaTHO A0 MypIrypa.

MarepuaJi-HaX0Ka /sl HH/KeHepa
[Tonmumepsl ceifluac UCHOJIB3YIOTCS MOBCEMECTHO BBUAY HMX MHOIroo0Opasus,
JIEIIEBU3HBI U CBOMCTB, KOTOPBIE 3a4aCTYIO0 IPEBOCXOIAT 110 HEKOTOPHIM ITapamMeTpam
YK€ IPUBBIYHBIE CTallb, CTEKIO M JpeBecUHy. llosmMmepsl DOJMydYarOT JABYMs

crrocooamu:

1. Tlommmepwuzamueit, Kak, HaOpUMep, MOJIEKYJbl JTHJICHA CIIWBAIOTCS B
JUIMHHBIE 1€MW — TOJIMATUJICH, UAYUMH TJaBHBIM 00pa3oM Ha
MIPOU3BOJICTBO YITAKOBKH WJIM M3OJISIIMN MPOoBOAOB. [Ipu TakoM criocobe He
o0pa3yeTcsi HUKaKuX MOOOYHBIX MPOTYKTOB.

2. llonukonaeHcaruei, npumep — GpeHopopmanbaeruaHas cMojia, UMEroIas
OYCHb MIMPOKOE NMPUMEHEHUE, HauYWHAs C MAITMHOCTPOCHHS (PYUKH ISt
WHCTPYMEHTOB, JICTAJIM  OPYXHUs, aOpa3suBHbIE HMHCTPYMEHTHI) H
IEKTPOTEXHUKH  (KOpIyca  SJEKTPOHWUKH,  YacTH  DJICKTPOHHBIX
KOMITOHEHTOB, PO3E€TKHM ¥ BBIKJIFOYATENN), 3aKaHUYUBAs TPOU3BOJICTBOM
mebenu, nakoB. [Ipu TakoMm crmocobe 00pa3yroTcsi MOOOYHBIE MPOIAYKTHI

BpOoAC BOJALI, CIIMPTOB U TaK AAJICC.

N naxe Tyt omymmumiica baiiep. BTopoit MeTo BiepBhI€ OCYLIECTBUII UMEHHO
o, B 1872 romy. Ilomyunn oH deHnonpopMambIeTUIHYI0 CMOTYy U3 ¢eHoa

(KpUCTAJITMYECKOTO BEIIECTBA C XapaKTEPHBIM 3amaxoM) u ¢opmanbaeruaa (rasa c

PE3KHUM 3allaxoM, €ro pacCTBOP HMCIOJB3YIOT JJIA KOHCEpBAllMKM MCAWIMHWHCKHX WA
H H ’
~r OH OH

OH I OH
n 1 1 — + nHO
B | \ n

0]
OMOJOTHYECKUX MaTepUasoB).
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AmMepukaHCckui XUMUK Jleo bakenann, SKCIEpUMEHTHUPYSL C HAIIOJHUTEISIMU,
MOJY4Yusl MOJUMEp, HE TpeOyrouuid OTBepAUTENe — OakelmuT, KOTOpbIE
UCIIOIb30BAIM JJISI U3TOTOBJICHUS PYKOSITOK, )KE€TOHOB cojaaT, a B 1926-1945 ronpl

OaKeIUT MOCITYKHUT ICIIEBBIM 3aMeHuTeNeM stuTapst B Kéuurcoepre [4].

HoBbii B31J15I1 HA CTPOCHUE HUKJIHYECKHUX COCAMHCHU I
1885 ron o3HaMeHoBaJICs TEM, 4TO baliep, He IPUHSB CYIIECTBOBABIINX HA TOT
MOMEHT TE€OPHH, BBIIBUHYJI B 3TOM T'OJly CBOKO. E€ OH Ha3BaJI TEOpHUEN HAINPSKEHUM.
Ona ycTaHaBIMBAET 3aBUCUMOCTb IPOYHOCTH YIJIEBOJOPOAHBIX IUKIOB OT

BCIIMYHWHBI YIJIOB YITICPOA-YIVICPOAHBIX CBSI3CH. TGOpI/IH rjiacuiaa, 4To.

1. VYrineponaHblii aTOM OOBIYHO YETHIPEXBAJICHTEH;

2. Bce yeTbIpe BaJIECHTHOCTH paBHBI MEXKIY cO00ii;

3. OTu 4eTbIpe BaJICHTHOCTH PAaBHOMEPHO PACIpPEIEICHbI B IPOCTPAHCTBE U
COOTBETCTBYIOT yIJIaM MPABUIILHOTO TETPA3Ipa, BHIUCAHHOTO B IIAp;

4. ATOMBI U TPYIIIbI, IPUCOCIUHEHHBIE C TOMOIIBIO ATUX YETBIPEX
BaJICHTHOCTEW HE MOTYT CaMU IO ce0€ MEHSThCS MECTaMU;

5. YrinepoaHsie aTOMbI MOT'YT IPUCOEIMHATHCS IPYT K APYTY C MTOMOIIbIO
OJIHOM, ABYX WJIU TPEX BAJICHTHOCTEM.

6. DT coemquHeHUs 00pa3yIOT OTKPHITHIC, JTMOO ITUKIIOMO00HBIE 3aMKHYTHIS

LIEITH.
DTy TEOPUIO JOTOJIHSET €I OJTHO, CEALMOE, TTOJIOKEHHUE:

7. YeTbIpe BaJEHTHOCTHU yTJIEPOAHOTO aTOMa ACHCTBYIOT B HAIIPABIICHHUSIX,
KOTOPBIE CBS3BIBAIOT LICHTP I1apa C yTrilaMH TeTpadJipa U KOTOPhIC
o0pasyroT Apyr ¢ apyrom yroua 109°28'. 31o HanmpaBiieHUE MPUTSHKEHUS
MOKET OTKJIOHSTBLCS, UTO BJICYET 32 COOOM HaMpsHKEHNEe, BO3pACTAIONIEe

BMECTE C BEJIMUYUMHOM OTKJIOHCHUSI.

PaccmaTtpuBas yrinepoaHbIii CKEJNET IMKIMYECKUX COCAMHEHUM KakK IUIOCKUUA
MHOT'OYTOJIbHUK, YUEHBIN ONPEEsi HAPSKEHUE B HEM KaK MOJIOBUHY aOCOJIFOTHOM
BEJIMYMHBI PA3HOCTU MEXIY BHYTPEHHHUM YTJIOM MHOIOYTOJbHMKA U HOPMaJbHBIM
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TETPa’IPUUYECKUM YTJIOM MEXIY YIVIEpOAHBIMH aTromamu, paBHbIM 109°28') uto

00BSACHSIIO, MOYEMY IISITH- U IICCTUYICHHBIC [IUKIIBI HanboJiee ycToiuussl [4, 5, 8].

Oty Teopuio KputukoBaiv Barnmep, MapkoBuukoB, Bepnep, Hamérkun, HO
UCCIIEJIOBAaHUS. O HEIUIOCKOM CTPOCHUU LMKJIOB M JedopMaluy LUKIOB IpHU
peakiusax 3aMelleHus, a He TOJNbKO TOJ BIHUSHHEM OOpa3oBaHMS IUKJIA,

ITOATBEPAUIIN TEOPHUIO HATIPSKEHUM.

B 1ot xe roxm, B ero mAteii to0wuieit, baitep, 3a 3aciayru mepen ['epmanuei,
MOJIYYUT TUTYJ, KOTOPBIN MEpeaacT CBOMM JIETSAM U MO3BOJUT Hepea ero dhaMuiien
cTaBUTh TipuctaBky ¢oH. B Tor nenr oH craner HMoranHom @puapuxom

Bunsrensmom Anonbdom don baitepom.

B nuckyccuio o 0enzoJie Begen 3a Kekyuie

Bckope OH TOXe MNPUCOCAMHUTCS K JHUCKYCCHM O CTpPOCHMH O€H30iia —
XMMHMYECKOM 3arajke TOro BpeMeHu. Yepe3 naBa roma OJHOBpeMEHHO C ['eHpu
DnBapaoM APMCTPOHTOM MPEIOKUT LEHTPUUYECKYI0 (Gopmyily OeH3oia, Haubosee
OJIM3KOM K COBPEMEHHOW SJEKTpOHHOU (opmyne. 3aTeM HSKCHEPUMEHTAIBHO
YCTAHOBUT HUJICHTUYHOCTh BCEX YIJIEPOJHBIX aTOMOB B OeH3ojie. Emi€ uepes rox, B
1888 romy, OH AJOMOJHUT CTPYKTYPHYIO TEOPUIO MOHATHUEM LUC-TpaHC-u3oMepuu. B
1896 rony ona Oynmetr oOHapyXeHa B psily TEPIIEHOB, U3 HUX COCTOSAT Pa3lIUYHbIC

a(UpHBIC Maclia, CKATIHUIAP, a IPUMEPOM TMOJIUTEPIICHa MOXKET MOCTY>KUTh Kay4dyK.

Taiina kKpacHOro KpacureJst

B TO BpeMst 0JlHUM U3 BaXKHBIX KpacuTesel OblUT TaKKe alu3apuH, OH J1aBall SIPKO-

9] 0 Br
Br
K.CrO, +2 Br.
—_— —_—
CH,COOH -2 HBr
O O
KOH
170 °C
O OH

OH
) (I
O



KpacHbll 1BeT. Ero mnosiydanum W3 pacTeHUss MapeHbl KPAacHJIbHOW. ACCHUCTEHTBI
baitepa — Kapn I'pebe u Kapn Teonop JInbepMaHH 3aHAIMCH U3yYEHHEM aIU3apUHA.
B Xozxe ONBITOB €ro BOCCTAHOBWIM IIMHKOBOM TMBUIBIO JO aHTpalcHa,
KPUCTAJJINYECKOIO BELIECTBA, COACPKAILETOC B KAMEHHOYTOJIBHOM CMOJIE, KOTOPYIO
B TO BpEMsI MPOCTO BHIOpAchIBaJIM. 3aT€M OHHU Pa3BUJIM CHHTE3 aHTPAXMHOHOB M3
aHTpalleHa C MOMOIIBIO JUXpoMara Kanusi (OYCHb CHIIbHBIA OKHCIHTENb) U CEpHOM
KHCIIOTBI, MPOAYKT Aajbine obpabateiBator Opomom mpu 100 °C, mocme yero —

TUJIPOKCUIOM KAJIHSL.

BKHa,[[ Baﬁepa K€ B HCCIICAOBAHHC O3TOI'O0 KpPaCHUTCIIAA COCTOUT B TOM, 4YTO OH

BBISICHHUJI COBMCCTHO C Kapno IMOJIOKCHNC THAPOKCHUIIBHBIX I'PYIIII.

HecMmoTtps Ha TO, 4TO BBHAY CBOEH CIIOKHOW TEXHOJIOTUM OKPAIIUBAHUS aJIU3apUH
ObLI BeITECHEH B 50-X rojlax MpOILJIOro CTOJCTHS APYTUMU KPACUTEIISIMHU, OH cerdac
HCIIOJB3YETCSl B QHAIMTHYCCKOW XUMHUHU ISl OOHApY)KCHHUS HOHOB QIIOMUHHS H

HEKOTOPBIX JIPYTUX METAIUIOB, & TAKKE B IPOU3BOJICTBE JIPYTUX KPACUTEIICH.

Peakuus baiepa-Buniurepa
batiep coBmecTHO ¢ BWmurepoM OTKpbUIM PEAKIIMIO OKUCIICHUSI KETOHOB, KaK
MPABUJIO, ITO PE3KO MAXHYIIHE KUIKOCTH, CAMbIN U3BECTHBIN MPEACTABUTEb —
alleTOH, PaCIIPOCTPAHEHHBIN PaCTBOPUTEIIb, HO TAKKE OHU BBIACIISIOTCS B OpraHU3MeE

MIpU HApYIICHUSX MeTaboIM3Ma, HapuMep, BO Bpemsi auadera.

OxucnauTesieM B 3TOM pE€aKuuun ABJIACTCA MCPOKCUKUCIIOTHI I IICPOKCHU

Bosiopoa. [IpoyKThI — CIIOKHBIC APHUPHI U KAPOOHOBBIE KUCIIOTHI [5].

Xumnueckas mkoJia rocnoanna baiepa
[TomumoO pelieHnss BETUKUX XUMUYECKUX 3a7a4 TOTO BPEMEHH, TOCIOAUH baitep
rociie nepeesaa B MroHxeH, cronuily baBapuu, OCHOBAJI CBOKO XMMHUUYECKYIO LIKOY,
KOTOpasi HAaxXxOIWJIach PSAJIOM C €ro JOMOM, M «BBIPACTHJD» HOBOE IIOKOJICHHUE

XUMHUKOB, Cp€aAn KOTOPBIX OBLIH:
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1. T'enpux OtTO Bunann, XxuMuk-opraHuk, OnoxuMuk u saypeat HoOeneBckoii
npemuu 1927 roga 3a uccie10BaHUE KEITYHBIX KUCIIOT;

2. Kapn I'pede u Kapa Teonop JInbepmaHH, 0 KOTOPBIX TOBOPHIIOCH BBILIE;

3. Buxtop Meilep, XUMUK, OTKPBIBIIMI THOGEH U BBIICIUBIINNA YHUCTHIN
TOPYUYHBIN T'a3 U ONUCABIINN €ro (PU3H0I0rHUECKOe IEUCTBUE;

4. DOmmip Ouiep, XUMHUK, UCCIIEA0BABIINN O€IKH, YII€BOAbl U METO/IbI aHAIN3a
AMUHOKHCIIOT;

5. Dnyapa byxuep, xumuk, nomyuusimii Hobenesckyro npemuto 1907 roxa 3a
OMOXMMHUYECKHE MCCIIEIOBaHUS BHEKJIETOYHOM (PEpMEHTALMM W BBIACICHUE
3UMa3bl, COBOKYITHOCTH (PEPMEHTOB CIHPTOBOTO OpOXKEHMS, BBIIEIAEMBIX

TPOMOKAMH.

B ynuBepcurere MioHXeHa mocie CMEPTH OJHOTO M3 BEIMYANIINX XHUMUKOB,
KOctyca ¢on Jlubuxa, baitep craHer Tam HOBBIM IpodeccopoM U OyIeT YMUTaATh
nexkuuu. OH AaBal Ha JIEKUMAX JETAJIbHOE OIMCAHUE CIIOXKHBIX OPraHUYECKUX
CHUHTE30B M MHOXECTBO (pOpPMYJ MO MPUHIUIY «s1 Opocaro JroAe B MOpe, U MyCTh
BBITUTBIBAIOT KTO KaK MOXKET». VX OH Tak)ke COMPOBOXKAAI OMBITAMH U MIPUMEPAMU U3
KU3HU. YUEHBIM CuUuTall, YTO MOHMMAHHE CJIOXHBIX IPOIECCOB OPraHUYECKOIro
CHHTE3a HEOOXOIMMO 3pUTeNIbHOE TpecTaBieHrne. Ha oaHoM nekuun o kpaxmaie, K
pUMepy, OH MPEJIOKUIT aCCUCTEHTY MOXKEBaTh PUCOBYIO Kallly, 4YTOObI yOeaUThCs,
YTO CIIIOHA COACPXKUT Takoil (epMeHT, B MPUCYTCTBUU KOTOPOIO Kpaxmal

THIPOJIU3YETCS ¢ 00pa30BaHUEM TITIOKO36I [1].

IHocJiennne roabl BeJIMKOro y4¢HOro

OHn 003aBéncs Takxke ceMbEN, 1eThbMU U BHYKaMu. ChiH DpaHll, K COXKAJICHUIO,
ymep oT OemeHcTBa. Tem yietoM 1881 roga HUKTO M HE MOJO3pEBal, KaK yKacHO OH
3aKOHUMTCA. bakepsl KUK B IIBEMIAPCKON AEPEBYIIKE, XOAWIN B TOPbl. Tam ChIHA
yKycuja Kakas-To cobaka. Marb, KOHEUHO, MPUXKIJIA OJECKOJOHOM paHy, HO HHUKTO
Oosbie He oOpaian BHUMaHHS Ha He€, moka y DpaHla CIycTs Mecsll He Hadal
00J1€Th 3aTHUIOK U ITOKA OH HE Hayaj TsbKeJo rnoTaTh. CeMbs nocnemmna B MIoHXeH
¢ Hazex o1 Ha cnaceHue. K coxxaliennto, CriacT ero He yAanoch.
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B 1885 romy Jlym Ilactep m300peTéT BakimHy OT OCIMIEHCTBA M CHACET

MUJLJIMOHBI )KU3HEH.

B 1905 roay rocnoaun baiiep noiyuun 3aciyxennyto HobGeneBckyro nmpemuto
«3a 3aciyrd B pa3BUTHUM OPraHMYECKON XMMHHM U XMMHUYECKON MPOMBIIUICHHOCTH
Omaromapss paboTaM 10 OPraHMYECKUM KpACHUTEISIM W THAPOAPOMATHUYECKUM
coenuHeHusiM». K coxanenuto, torna oH Obul 00JeH W ObITh HAa HAarpaXJICHUH B

CrokrojbpMe, MPOYeCTh TaM pedb He Mor [1].

B 1914 roay nauanace IlepBasg mupoBas BoiiHa. CoObITHE, KOTOPOE HaBCET1a

M3MEHUT MUDP U OH neperaér nz Hosoro B Hoseitmee Bpemsi.

Kak n MHorue Hemupl, baiiep cuibHO mnepexuBan. CTpecc MOAKOCHI €ro
3I0POBBE M OH CIIET, 4YaCTO 3aJIbIXasich OT cyxoro kauumi. 20 arycra 1917 rona ymeén

M3 )KU3HU OJHH U3 BEJINYAMIINX XUMHKOB.

3akjo4yeHue
N3 npoaenanHOM pabOTBI MOXKHO cienaTh BBIBOJA, 4TOo Amonbd (o baiiep
MOJKET TIO TIPaBy HA3bIBATHCS BEIIMKUM XUMHUKOM — €T0 UCCICAOBAHMS, COBEPIIEHHBIC
OoJiee cTa JIeT Ha3aJl, CYIIECTBEHHO U3MEHUIN OOJIMK COBPEMEHHOTO MUpA: JICIIEBBIM
WHIUTO  CcHOellajdl  Hamly  OIeXAy sapde, 0Oe3  IMOJIMMEpOB,  IMOJyYaeMbIX
MTOJIMKOH/ICHCAIMEH, TeXHHWKa, CKopee Bcero, Oblia Obl 3aMETHO JOPOKE, a HOBOE

ITOKOJICHUC XUMUKOB, BEPOATHO, TAK 1 HC CACIIATIO OBI BayKHBIX OTKpBITI/IfI.
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