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Ha ocHoBi aHani3y nitTeparypHuX mkepen iHpopMallii HaBeJEeHO XPOHOJIOIII0 iCTOPUYHHUX BIJAKPHTTIB,
noB’si3aHuX 3 Okcurenom. Y XIX cromiTTi Briepine OTpUMaHO IiJIpOreH NepOKCH, 030H, PiJIKuil kuceHb. XX
CTONITTSL BiJJOME BIIKPUTTSAM Ta MIOCII/UKCHHSIM O30HOJI3y aJIKEHiB, JOBEICHHSM ICHYBaHHS O30HY B
aTMoc(epi Ta pyHHIBHOTO BIUIMBY Ha O30HOBMH IIap ()PEOHIB, PO3POOKOI0 PAKETHOTO JBUIYHA, B SIKOMY
OKCHIIHMKOM BHCTYIIAB PiJIKMH KHCEHb, BiIKpUTTM i3oTomiB 'O i O B 3eMHiH aTMocdepi, CHHIIIETHOTO
crany Monekynmu O,, crBopeHHAM Mogzeni Boxu bepnana-®dasiepa, BIIKpPUTTSIM OOOPOTHHX KHCHEBHX
KOMIUIEKCIB, CHHTE30M KpayH-€TepiB, BIIKPHUTTAM CICWIOH-, J3€Ta- Ta Jenbra-ha3 kucHio. XXI cromirts
O3HAMEHYBAJIOCS 3’SICYBaHHAM MAarHiTHOI npupoau nensra-¢asu O,, OTPUMaHHAM METATIYHOTO KHUCHIO Ta
BUSIBJICHHSIM Y KOCMOCI MOJIEKYJISIPHOT'O KHCHIO.
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Based on the analysis of the literature shown the chronology of historical discoveries related to oxygen.
In the nineteenth century first obtained hydrogen peroxide, ozone, liquid oxygen. Twentieth century known
for the discovery and study the alkenes’s ozonoliz, proof of the existence of ozone in the atmosphere and the
damaging effects of CFCs on the ozone layer, the development of rocket engine in which liquid oxygen
oxidizing agent acted, the discovery of isotopes "0 and '®0 in the Earth's atmosphere, the singlet state of O,
molecules, creating models of water of Bernal-Fowler, the discovery of reversible oxygen complexes, the
synthesis of crown-ethers, opening epsilon-, zeta- and delta-phases of oxygen. XXI century saw clarifying the
nature of the magnetic delta-phase O,, receiving metallic oxygen and detection in space the molecular
oxygen.
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1.V 1800 p. anraiiicbkuii ximik Biasam HikoJ-
coH (1753-1815) (puc. 1) ta anrmieuns EnToni Kap-
aaiinb (1768-1842) (puc. 2) nmpoBenu €ICKTPOIiTHY-
HUH PO3KJIaJ BOAU HA BOJCHb Ta KUCEHb, 4 OTIM CHH-
Te3 BOAM B3aEMOJIEI0 BOAHIO Ta KHUCHIO (3 BUOYXOM)
[1].

3a ormucom A. Bonbru E. Kapnaiine 3i0paB nepiry
B AHIIIII enekTpuyHy OaTapero (puc. 3), 1o CKiIaaaia-
cs1 3 17 map MHKOBUX 1 CPIOHUX KPYXKEUKIB, MIXK SIKH-
MU 3HaXOJMIIACS CMYXKa BOBHSHOI TKAHHUHH, MPOCO-
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YEHOI PO3YMHOM JIYTY. 3a JOMOMOroro Iri€i Oarapei
Hikoncon i Kapnaiine BUSBUIN SBHIIC PO3KJIaJTaHHSI
BOJI CTPYMOM Ha BOZIEHb 1 KHCEHb i BCTAHOBMIIH, IO
00’eMH BOJHIO 1 KHCHIO BimHOCAThCS sk 2:1. Ilew
nociix OyB TIOBTOpPEeHUH 1 uiTko mosicHeHuit I, JIeBi B
1806 p. [2, 3].

2.Y 1818 p. ppannysbkuii ximik Jlyi ZKak Te-
Hap (1777-1857) (puc. 4) Biepiie oTpuMaB TiJpoOreH
nepokcun [4]. Bin orpumaB #oro B3aemomiero Oapiit
MepoKcUay i3 HiTpaTtHOO Kucnorow. [lizHime Oyio
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Puc. 1. Binesam Hikoncon (1753 — 1815).

s\ g 2
Puc. 4. JIyi Xak Tenap (1777 — 1857).
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Puc. 3. Enekrpuuna Oatapes Aneccanapo Bonb-
TH: IAHIIOT i3 YanIok» (BEpXHs YacTUHA), i «CTOBII-
yacTuil anapat» (cepenHs i HIKHS YaCTHHH).

YIOCKOHAJICHO IIeH TMPOIEC 3aMiHOK HITPAaTHOI Ha
XJIOPUAHY KUCJIOTY, 3 MOJAJBIINM JTOJaBaHHIM CYJIb-
(baTHOI KUCIOTH AJIsl OCaPKEHHS ITO0IYHOr0 TIPOAYKTY
— Oapiit cynbdarty. I[Iponec XK. Tenapa BUKOPHCTOBY-
BaBcs 3 KiHg XIX mo cepeaunn XX cromitrs [5].

3.Y 1840 p. mBeiinapcskuii ximixk Kpictian
®pigpix lsonodeiin (1799-1868) (puc. 5) nig yac go-
CITiJPKCHHSI OKUCHEHHS O110r0 ocdopy Ta eeKTpoItizy
BOJIM BHJIUIMB XIMIYHUM IUIIXOM 030H. IIpo icHyBaH-
Hs 030HY Oyi10 Bimomo 3 1785 p. 3 mocmiziB romias-
Jchkoro ¢izuka MaptiHa Ban MapyMma 3 mpomycka-
HHSI €JIEeKTPUYHOI iCKpU uepe3 moBiTps. [Ipu mpomy
MOBITPs HAOYBA€ XapaKTEPHOTO 3araxy Ta OKCUIAIliii-
HUX BJIACTUBOCTEH, a TAKOX 3[aTHICTh JAisITH Ha PTYTh
3a 3BUYAHOI TeMIepaTypH, BHACTIZIOK YOro BOHa BTpa-
yajia CBiif OJIUCK Ta MOYMHAJIA TPWIHIATH JO CKJA.
[Ipore Ban Mapym BBaxaB, 1110 YyTBOPIOETHCS OCOOITH-
Ba «EJEKTPUYHA MaTepis» i HE OIMKCaB O030H 5K HOBY
pEUOBHUHY.

[IIboHOCHH omucaB XiMI4HI METOIM OTPHUMAHHS
030HY 1 1aB oMY Ha3BY Bix Ip. Olewv («naxuy») yepes
Horo xapakTepHHid 3amax. BiH MOPiBHIB BJIACTHBOCTI
KHCHIO B Ta30BOMY CTaHI IIiCJIs NPONMYCKaHHS 4Yepes
HBOTO €JIEKTPUYHUX ICKOpP Ta KHCHIO, BHIIJIEHOTO
EJIEKTPONITUYHO, Ta TOSICHUB 3MiHYy (i3WYHUX 1 XIMi4-
HHUX BJIACTHBOCTEH BHO3MIHEHOI'O0 KHCHIO THM, IIO
BiH MiJl 4ac 00pOOKHU eNeKTPUYHUMH iICKPaMH IIepexo-
IUTh B IHIIWA MONEKYISpHUA craH. O30HY NPHUCBS-
yeHa #oro kHura «OTpUMaHHS O030HY XIMIYHHMH
cnocobamm» (HiM. Ueber die Erzeugung des Ozon auf
chemischem Wege) (Bazens, 1844). Bin mokasas
3IaTHICTh 030HY BUTICHATH HoJI 3 Kamii Homuny [5, 6]
3a PeaKIli€ero:

O; + H,0 + 2KI — 0, + 2KOH + L. (1)
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Puc. 5. Kpicrian ®@pinpix [1Isonbeiin (1799 — 1868).

Puc. 6. Kapn Binsrensm Cimenc (1823 — 1883).

Puc. 7. JIyi Ilone Kaitete (1832 — 1913).
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Puc. 8. Paynb-IT"ep ITikre (1846 — 1929).

VY 1865 p. mBelinapcbkuii ¢izuk i ximik Kak-Jlyi
Cope (1827-1890) Brepiiie omucaB CTPYKTYPY O30HY
SIK TPHATOMHY aJIOTponHy Moxaudikamito Okcureny i
3ampoIoHyBaB I Heoro Gopmyny O; [7-9], mio Oyio
miarBepmkene [Ironoetinom y 1867 p. [10].

VY 1848 p. anrmiicekuii ¢izuk Maiika dapapeii
BHSIBHB MTapaMarHiTHI BJIaCTHBOCTI KUCHIO [1].

VY 1857 p. HiMenpkuii BuHaxinHUK Bepuep don
Cimenc (1823-1883) (puc. 6) CKOHCTPYIOBAB IEPIITY
YCTaHOBKY Ul OTPUMAaHHS O30HY B EIEKTPUYHOMY
pospsini (o3onaropi) [11]. Ay 1901 p. dipmoro «Ci-
MEHC» MoOyI0oBaHa Iepia TigpOCTaHIls 3 030HATOp-
HOIO ycraBoio y BicOanmi. Bxke B 1907 p. O6yB mo-
OymoBaHMH TIEPIIHI 3aBOJ 3 030HYBAHHS BOJHU B MiCTI
bon Byasx (®panuist) mis morped micra Himmm.
Y 1911 p. Oyna BBemeHa B CKCIUIyaTallil0 CTaHIIiS
030HYBaHHs UTHOI Bomyu B CaHkT-IletepOyp3i. 3 Trx
Iip 030HYBaHHS J03BOJISIE OTPHUMYBATH 3HE3aparKeHy
muTTEBY Bony [1, 12, 13].

4.Y 1877 p. ppanny3bkuii ximik Jlyi-IToas Ka-
ifere (1832-1913) (puc. 7) y ®panuii i keHEBCHKHI
¢izuk Payas Ilikte (1846-1929) (puc. 8) y llIpaiima-
pii HE3aJIeKHO OJHH BiJl OXHOTO PI3HUMH METOAaMHU
oTpuMaiu piakuii kucens (puc. 9, 10) [14, 15].

Barato 3acimanp @paniy3pkoi akaaeMii Hayk Oy-
JIY TIOB’sI3aHi 31 3HAMEHHHUMH TOZISIMU B 1CTOPIT HAYKH
i TexHiku. 3acinanns 24 rpynss 1877 p. 3 moBHUM Tpa-
BOM MOXXHa BIJJHECTU IO iCTOPUYHHX, HE JHUBIISYUCH
Ha Te, IO MOBIJIOMJICHHS, 3po0JieHe TyXe YpOYUCTO
cekperapeM Akazaemii M. Jlroma, miarBepauiiocs: Ha-
nani snume yactkoBo. M. J[toma mowaB cBilf BHCTYN
npopouoto 1uraroro A. JlaByasbe PO MOXIHMBICTH
Mepexoly 3a JIOCTaTHbO HHU3BbKOI TEeMIlepaTypu BCiX
rasiB y piakuii crad. Ilicns mporo BiH 3auuTaB JBa
noBigomiieHHs. [lepmuM 3 HUX OyB JIMCT TipHUYOTrO
imkenepa i3 llarineona na Ceni JI. Kaiiere mpo Te,
10 2 TPYIHS HOMY BJIAJIOCS TIEPEBECTU Y PIJIKUIA CTaH
OJIIUH 3 MOCTIHHMX Ta3iB — KuceHb. CiIoM 3a UM Oy-
Ja oroJonreHa Tenerpama 3i IlIBefiapii Bix »eHeBChb-
koro ¢izuxa Payns [Tikre, naroBana 22 rpyaus: «Cpo-
TO/IHI OTpUMaHMi piAKui KuceHb 3a TUcKy 32 MIla i
TemrepaTypu -140°C, nocarayToi Imija yac BUKOpUCTa-
HHS CYNb(QYp TIOKCUIY Ta KapOOH JTIOKCHITY.
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Puc. 9. Ycranoska Kaiiete aiist 3pimxeHHs rasis.

Puc. 10. Ycranoska [likre 111 3pimKeHHs ra3is.
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[pakTiyHO O0HMIBa CEHCALIHHUX PE3yJIbTaTH OY-
JIM JOCATHYTI OJJHOYACHO, OCOOJIMBO SIKIIIO BPaxyBaTH,
10 KO)KEH 3 HUX BUMaraB TpHUBaJIoi miaAroToBku. [Ipo-
T€ MUTAHHS MPO NPIOPUTET TYT, K 1 B IHIINX aHAIO-
TYHUX BUMAAKAX, HE 3HIMAEThCA. 3a mpaBwiamu Opas-
Iy3bKOi akaZeMil HayK IaToio Jjisi BCTAHOBJICHHS
MIPIOPHUTETY CIYXKHUTh 3a(iKCOBaHUI A€Hb, KOIH OYI0
BIIMIPABJICHO MUCHMOBE IMOBIIOMIICHHS 10 AKaeMmil.
JI. KaiteTe 3akiHUuB CBOIO POOOTY paHirie, Hix [Tikre;
2 TpyAHs BiH HaJiclaB JIHCT 3 OMUCOM CBOIX pe3yiib-
tatiB y [lapmwx Cen-Kuep [eBimuto, sikuid, OTpUMaB-
1M Horo 3 rpyaHs, TYT K€ JOCTAaBUB JINCTA CEKpeTa-
pro Akajnemii, sikuii oQimiiHO 3adikCyBaB IO JAaTy.
3aTpuMKa 3 oroyouieHHsaM jucra Kailere mo’s3aHa 3
00CTaBMHOIO, sIKa XapaKTepH3ye HOro aBTopa 3 Hai-
Kpaioi cropoHu. Bid OyB oJHUM 3 KaHAWUIATIB HA BHU-
0opax y WICHH-KOPECIOHACHTH AKaaeMii, ki Oynu
npu3HaueHi Ha 17 TpynHsl, i He XOTiB, 1100 Ha pe3yib-
TaT BUOOPIB BIUIMHYJIO TIOBiOMJICHHS PO HOBE Hay-
KOBE JOCATHEHHS; OUIbII €THYHHM, HA HOrO JYMKY,
Oy110 OpaTH y4acTh Y HUX «HA PIBHUX).

Hocsiruennst 1 Kaiiere, i [Tikre 3acinyroBytoTh Bu-
COKO1 OIIIHKU. XapaKTEePHO, 110 CIOCOOH, SIKHMH BOHU
MIPUATIDIA IO OJTHAKOBOTO PE3yNbTaTy, OyiIu aOCOIIOT-
HO pI3HUMH, aje B KOXKHOMY OYJIM MapOCTKH HOBUX
MalOyTHIX HAIPSMKIB HU3bKOTEMIIEPATYPHOI TEXHIKA
[15]. IIpote Oyna0 OTpUMAaHO KiJlbKa Kparmenb piJKoro
KucHO (y BUIJISIII TyMaHy), y pe3yJbTaTi 4oro He-
MOXJIUBO OYJI0 IPOBECTH IEBHI AociimkenHs [1, 16].

AJie Hi OTHOMY, Hi IHIIOMY TaK 1 HE BIAJIOCS J0-
CSTTH 3allOBITHOI METH — IOTPUMATH B pyKax 1 Ipo-
JIEMOHCTPYBAaTH MLIJIOMY CBITY IOCYJIHHY 3 PLAKAM
kucHeM. Lle He Oyno BumaakoBicTio. O0uaBa MeToan
— 1 Katiere, i [likte — y npuHIMII HE MOTJIM JIaTH LEH
pesynbrar. [loTpiben OyB iHmmi miaxin. Ynen akaze-
Mmii JKamen y momoBimi Akazemii Hayk 24 rpymHs
1877 p. ckazar: «Temep AOBEICHO MOXKIIHUBICTh TIEpe-
TBOPEHHS KHCHIO B piauHy abo TBepae Tino. [Ipo ne
CBIUaTh IIi JBa MOCTiAW, nmpuuoMy mociix ITikre me-
o gonosHioe nocmin Kadiete ... [Ipore MaTH MOXITH-
BiCTh OauuTH piuHy ab0 TyMaH, He BMIIOYHU T€ YU iH-
mre 3i0patu — e e He Bee. llle noBenerbest mpopo-
OWTH B IIbOMY BiJTHOIIIEHHI 3aKJIIOUYHY pOOOTY, siKa Oy-
JIe TIOJISITaTH B TOMY, 100 30€pPErTH KHCEHb y PiIKOMY
CTaHi 3a TeMIIepaTypy HOro KUMmiHHA ...» [15].

Ile 3poOummm i OTpUMAaIW, HAPEIITi, 3piIKCHI
«TIOCTIHHI Ta3m» yepe3 6 POKiB iHIII JOCIITHUKH — IIIe
MayoBimoMi monbehki  mpodecopu  KpakiBcbkoro
yHiBepcutery 3irmyna BpyoaeBcekmii (1845-1888)
(puc. 11) i Kapoap OgabmeBcbkuii (1846-1915)
(puc. 12) 29 6epe3ns 1883 poky [15, 17].

bazoro s ekcriepuMeHTIB TOCTYKUIa YCTaHOB-
ka Kaiiere, sika Bxxe BuIryckanacs y Tod yac y [lapmxki
¢dipmoro «JIroxkpere». Bona Oyna 3akymieHa Bpyo-
JIEBCHKUM, SIKMH BXK€ MaB AESKWH JIOCBiZ poOOTH 3
Hero (puc. 13) [15].

SIKIIO BiMBOJIIKTUCS Bill IPYTOPSIHHX IETaleH,
TO CTaHEe OYEBUIHHMM, IO MPUYMHA «HAIMIBYHA4di» i
Kaiiere, i Ilikre momnsirana B ToMy, IO TeMIEpaTypu
BUIIAPOBYBAHHS XOJOAOAIEHTIB Y CTYMEHSX HOIepe-
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HBOTO OXOJIOJUKEHHsI OYJIM HEIOCTaTHBO HHU3BKHUMH.
Jis Toro, mob MocArTH METH, IOTPiOHO OyIio Habara-
TO 3HU3UTH TUCK BIJICMOKTYBaHHX IapiB. Y KiHIIEBO-
My paxyHKY Ille iCHYBaB 1 JIiSIB CTEpEOTHII, SIKHH 3aJIU-
IIMBCS B KOJNMWIIHIX YaciB: «CUIIBHIIIE CTUCHYTH, a
OXOJIOJDKCHHSIM JONOMOITH». BpyOieBchkuit i Oib-
IIEBCHKUH Horo momoiany. J{irouu 3a 3BOPOTHHM TIPHH-
LIATIOM — «CHJIBHIIIIE OXOJIOUTH, & TUCKOM JIOMIOMOT-
TH», BOHHU JIOCSTIIN ITO3UTHBHOTO pe3yibraTy. Cekpe-
tap Ilapusbkoi akanemii, Toi ke [leOpe, sikuil mep-
muM  Ji3HaBcs npo pesynbratu Kaitere 1 Ilikre,
9 kBitHs 1883 p. oTpuMaB Tenerpamy: «Pigkuii KMceHb
OoTpuUMaHuii, BiH Oe30apBHUM, SK KapOOHATHA KHCIIO-
Ta, 4epe3 KUIbKa JHIB OTPUMAETE MOBiIOMIICHHS.

Puc. 11. 3irmynn Bpyonescokuii (1845 — 1888).

Puc. 12. Kapons Cranicinap OJbIICBChKUHA
(1846 — 1915).
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Puc. 13. YcranoBka Bpy6ieBcbkoro i ONbIIEBCHKOTO
VTS 3PiDKEHHS KHCHIO.

Tpeba 3ayBakuTH, M0 Y BU3HAYEHHI KOJIBOPY PiAKOro
KHCHIO HOro «0aThbkm» moMmiwiucs. BiH Hacmpapni
ONaKUTHHH, a B TOBCTOMY IIapi Ma€ TyKe KpacuBe iH-
TEHCUBHE OJlakuTHE 3a0apBieHHs. AJie, MarouH B CBO-
€MY PO3MOPSKEHHI Mally KiJIbKICTh PIJMHH, HOro
MOXxHa 1 He nmodayutu. BpyOneBcbkuii 1 OnblieBCh-
Kyl 3poouny 16 KBiTHS CITUIBHY JTOIOBiIb Ha 300pax
[apusbkoi akameMii. IX DOCATHEHHS, TAKUM YHHOM,
0yI10 odiIiiiHO BU3HAHO HAYKOBOIO CITIJIBHOTOO [15].

VY 1886 p. anrmiiicekuii ¢izuk dxkelimc broap
(1842-1923) (puc. 14), Hamarar4uch NEPEeBEPIIUTH
Bpy0resceroro ta ObLIeBCHKOT0, MOBTOPUB IX J1OC-
JIIM 1 HA OCHOBI Ti€i )K METOAWKH, IO ¥ BOHH, BiH
JIOMITCSl TIEpPIIOr0 JOCATHEHHS — OTpPHMAaB BIIEpIIE
TBepaui KuceHs [15]. Lleli pexopa BiAmnoBinas Temre-
patypi 53 K. Kpim Toro, [Iproap y nieii yac 3poOuB
iHITY poOOTY, sIKa MiATOTYBajga YMOBH JUIs 3P1IKESHHS
BOJIHIO: BiH PO3pOOUB MOCYIUHY JUIsi 30epiraHHs 3pi-
JDKEHHMX Ta3iB 3 BHCOKOSKICHOIO 130JIAII€I0, Ha3BaHI
Haaali nocyourorw Hotoapa (puc. 15).

CamMe 1 TOCYIMHA Jajla MOXJIMBICTH J[proapy
MIPOBOJUTH CBOI 3HAMEHUTI JICKINii, HA SIKMX BIiH Jie-
MOHCTPYBaB e()eKTHI JOCIIAN 31 3pi[UKEHUMH Ta3aMu.
Jproap, 0e3CyMHIBHO, BOJIOJIB HEAOMSIKHUMH TaHUMU
HE TUIBKU aKkTopa, aie i pexucepa; Horo «kpioBucra-
BIY, SIK iX MOXKHa Oyio O Ha3BaTH, BUKIMKAIN HINPO-
KUl pe30HaHC cepell BYeHOI (i TUM OLIbIlle HEBYEHOT,
y TOMY YHCIIi 1 CBITChKOI) myOmiku. KoxeH iMeHnTHIA
yiieH KoOpomiBCHKOIO CYyCHiJIbCTBA BBaXKaB CBOIM
000B’S3KOM MOOYBAaTH Ha IMX JICKINSIX; HE3MIHHO X
BiaBimyBaia i jgeni JIproap. JIekTop MalicTepHO 3HAXO-
JIUB Taki MOBOPOTH TeMHU Ta (GOPMH JIOCTIMIB, SKI
3MIACHIOBAJIM HAMOUIbIIE BPa)KCHHSA HAa aBIUTOPIFO.
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Puc. 14. JIxeiimc Jlproap (1842 — 1923).
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Puc. 15. Cxema nmocyaunu [Iproapa: 1 — migcras-
Ka; 2 —BaKyyMHa TOPO)KHHHA; 3 —TEIUIOI30Ais; 4 —
azcopOeHT; 5 — 30BHIIIHS TOCYIUHA; 6 — BHYTPILIHS
MocyiuHa; 7 — TOpJIOBUHA; 8 — KpHIlKa; 9 — TpyOKa [yist
CTBOpPEHHS BaKyyMy.

Came [Iproap po3poOHB Taki «HOMEpHW», SK 3aMOpPO-
JKYBaHHS B PiJIKOMY KHCHI POCIHH i KOMaX, TyMOBUX
TpyOOK 3 MOAAJBIINM iX PO3KOJIIOBAHHIM, BUTSTYBaH-
HS MEJIOAIMHOTO J3BOHY 3 TJIYXOro 3a 3BHYAWHHX
TEMIIEpaTyp CBUHIIEBOI'O N3BIHOYKA ITICJISI HOTO 3aMO-
POXXYBaHHs, KOBKa TBEpJOI PTYTi, CBITIHHS 3aMOpO-
JKEHOTO IYKPY TOINO, SIKi YBIHILIN MOTIM IO MOCTIH-
HOT'O perepTyapy BCix HoxiOHuX aeMoHcTpariit [15].

Y 1886 p. moyanocs MPOMHUCIOBE BUPOOHHUIITBO
razoporo kucHio (3 BaO,) B yTBOpeHiH mBOMA
¢dpaniy3pkuMu 0patamu AptypoMm i Jleonom Bpinamu
kommaHii «Brin’s Oxygen Company, Ltd.». Bapiii ok-
cujl 3a Temrieparypu 6m3sko 540°C 31aTeH pearyBatu
3 KHCHEM IIOBITpSI, YTBOPIOIOUHU Oapiil MepOKCU:

2Ba0 + 0, —2%C ,97Ba0,,

)
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SIKMH T 9ac MOJaJIbIIOro ITiIBUIIEHHS TEeMIIEpaTypH
MOJKE 3HOBY PO3KJIAJIATUCh HA Oapili OKCHIT Ta KHCEHb.
VY xinmi 19 cronmiTrst y psinl KpaiH iCHyBajHM yCTaBH
NPOAYKTHBHICTIO 6-40 M/rO1L., sIKi IPyHTYBaNHCh HA
uiit peaknii. OCHOBHE 3aCTOCYBaHHS Ia30BOT0 KHUCHIO
y TOH Yac — y JIXTapsAX 1 TeaTpaJTbHOMY OCBITJICHHI
[15].

5.Y 1895-1896 p.p. nimenbkuii Buenuii Kapa
¢on Jlinge (1842-1934) (puc. 16) modymyBap nepiry
yCTaBy JUIsl OTPUMaHHS piakoro nositps (puc. 17).

s mepra ycrapa JliHme icTOTHO Bifpi3HsUIacs Bix
BUTOHYEHHUX JlabopaTopHuX npuiiaaiB OIbIIEBCEKOTO
He TUNBKU NpHHIMIOM Jii. Bona Oyma 3po0iena sk
3aBOJIChKAa MallliHa, 3 HIMEIBKOIO TIPYHTOBHICTIO i
JIOOPOTHICTIO (TUTBKU Teru1000MiHHMK BaxkuB 1300 kr!).
[lix yac mepmoro mycky ycraBu B TpaBHi 1895 p.
TeMIIepaTypa 3HIKYBaIacst MOBIJIBHO 1 TUIBKU Ha Tpe-
TIO 100y Jocsirana piBHA, NPU SIKOMY TOBITPSl IOYH-
HAJIO 3p1/KYBaTHUCS 1 HAKOITUYYBATHCS B 30iPHUKY.

TonoBHe Oyi10 3p0o0JIeHO — BHepIie Oyia CTBOpEeHa
ycTaBa («IPUTOJIOMIUIMBO NpPOCTa B TOPIBHSHHI 3
ICHYIOUMMM», sIK Harucas JIiHze), 10 T03BOJISIE OTPH-
MyBaTH O€3IepepBHO PiJIKe MOBITPS B KIJIBKOCTI, sIKa
JIOpiBHIOBaNa Jiecatku JitpiB. CriBpoOiTHukH JliHne
HOCWJIH pijake moBiTps Biapamu! Ile OyB ceHcartiiHuii
yemix. Britky 1895 p. Jlinne nonosis npo cBorw pobo-
Ty Ta ii pe3ynpTaTi Ha npasiiHHI COr03y HIMEIBKUX
imkeHepiB. OJHOYACHO BiH YIOCKOHAJIOBAaB CBOIO
yCTaBy, 3MEHIIMBIIN Macy TEINIOOOMIHHOTO amapary
ynBiui. [TarenryBaTu ii 3a3aasnerinp BiH He MOCHIIIAB,
Tax SIK BUSIBUB, IO ITiJ] Yac 3pi/pKeHHs BinOyBanocs i
YaCTKOBE PO3ALJICHHS MOBITPS, IO MPEACTABIISIIO HE
MEHIINH 1HTepec, HiXk came 3pi/pkeHHs. Bin 3aliHsBCs
MaTeHTYBaHHSIM I3HiOIE 1 3po0MB 1€  JIMIIe
05.06.1895 p. [15].

Puc. 16. Kapxa ¢on Jlinne (1842 — 1934).

BuBuatoun 3pipkeHe TOBITPS SIK CyMIlI BOX Pif-
KHX Ta3iB — a30Ty 1 KUCHI0, — JIiHze 3HANIIOB, IO PiJI-
K€ TMOBITpsl, KOJIM YaCTKOBO BHIIAPOBYETHCS, 30arady-
€TBbCSl KHCHEM, 1 II¢ TOSCHIOETBCS THUM, IO DPiJKHA
a30T KUNHUTH 3a OULIBII HU3BKOI TEMIlEpaTypH, HiX
piakuii kuceHb. JlociKeHHs oKa3aly, 1o 3a aTMO-
c(hepHOro TUCKY PI3HUILI B TEMIIEPATypi KUITIHHS X
JIBOX PIAWH JOCHTH 3HAa4YHA i1 ckiamae Onmusbko 13 K.
Jlinme mepuruM 3po3yMiB, MO I SBHIIC BiIKPHUBAE
MOXITUBICTB JIEIIEBOr0 OTPUMaHHS KMCHIO 1 MOXKE Ma-
TH BEJHMKE MpaKkTHUHE 3Ha4YeHH:. L{e BimOymocs uepes
25 pokiB micnsi OTpUMaHHs pixkoro nositps. JliHge

Puc. 17. Cxema niepiioi ycraBu JIiHIE I 3piJPKEHHS MOBITPS: @ — KOHCTPYKIIiS; 0 — cxeMa; 1 — koMmpecop;
2 — BOASHUMN XOJOMHUK, 3 — TEIUNIOOOMIHHUK; 4 — IPOCEITb; 5 — BIIOKPEMIIIOBAY PIAMHHU; 6 — KOXKYX 3 TCILIOBOIO

130JISIMIi€10; 7 — 37TUB PiFKOro MoBiTps [15].
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npuinuia JyMKa 3acTOCYBaTH CIIOCIO PO3TOHKH [0
piAKOro MoBITPsl, MO0 BiIirHATH OLIBLI JIETKOKUILIS-
YUH a30T BiJl KUCHIO. TakuM IUIIXOM Y TEPIINX Ke
JIOCIiZIax BiH JIETKO OTPUMAB JOCUTh YUCTUI KHUCEHB.
Amnrnivicekuit mateHt Jlinge mig HasBowo «IIporec i
amapartypa Ui 3piIDKeHHS Ta3iB 1 Ta30BHX CYMIIICH 1
OTPUMAaHHS XOJIOJY, 30KpeMa, SIKi BUKOPUCTOBYIOTHCS
JUTSL BUJTyYEHHSI KUCHIO 3 aTMOC(EPHOTO MOBITPS» MaB
npioputet Big 5 uepsHs 1895 p. [18]. Lle Biakpuaio
MOXIIUBICTh OJlep)KaHHS KUCHIO HE TiJIbKH HabaraTto
JIEUIEBINNUM IUIIXOM, HiX KOJHINHINA, XIMIYHHH, KU
BUKOPHCTOBYBABCS JJIsl HATIOBHEHHSI KUCHEBUX TOAY-
IIOK JUIsl B)KKOXBOPHUX, aJie i y BETUKUX 00csATax, 110
BH3HAYAIOTHCS BXKE HE JIECATKAMH JITPIB, @ COTHAMU 1
TUCSAYaMU KyOOMETpiB. A SIKIIO TaK, TO, 3HAYUTH, 3a
JIOTIOMOT'OF0 KUCHIO MOYKHA 1HTEHCH(IKYBAaTH HE Tilb-
KU TIPOLIEC JIFO/ICBKOr0 AUXaHHS, aje | mporecu Oiuib-
100 MacIITady, K HalpuKiIaa — ropidas [15].

VY neii yac anrmiens BinbsiM XeMIICoH mpaitoBaB
y ToMy  HanpsMky, mo i K. Jlinge. Bin orpumas
CXOXHH aHITIHCHKUHA MAaTeHT 3 MpiopUTeTOM Bix 23
TpaBHs TOro x 1895 p. mij Ha3BOIO «3piHKCHHS Ia3iB,;
YIIOCKOHAJICHHS». Y CTaBa, ONKCaHa B MAaTCHTI XeMII-
COHa, MaJia JIBi iICTOTHI BiIMIHHOCTI BiJ ycTaBu JIiHze.
[epmia mossirasa B ToMy, 1m0 y XeMIicoHa He Oyi0
YiTKOi BKa3iBKM Ha MPOIEC IPOCENIOBAHHS, a JIUIIE B
3arayibHIN (opMi 3ragyBayiocs PO PACHIMPESHHS Ta3y
MCNIS OXOJIOMKEHHS B TEIUIOOOMIHHUKY. Y I[bOMY
npiopUTeT SBHO HanexaB Jlinge, TUM Ouiblie moO B
TpaBHi 1895 p. ioro ycraBa Bxxe mpaifoBana. OpHak
XEeMIICOH JIOCHUTh CKOpPO TEX IIOCTaBHB Ha CBOEMY
amapati apocenb (0e3 IOCHIaHHSA MPH IOMY Ha
Jlinpe). Jlpyra BiOMIiHHICT YCTaBH XEMIICOHA Bif
ycraBu JliHne Oyna B KOHCTPYKIIT pereHepaTUBHOrO
TerooominauKa [15].

VY KiHIIEBOMY paxyHKY BUHHKJIA CHTYaIisl 3 Mpio-
puTeTOM, sKa HaramgyBaja Ty, ska Oyna y Kaiiete i
[Tikre. OnHaK Pi3HUIA MOJIATaja B TOMY, IO TEPMiHH
Mojiavi 3asBOK Ha MATEHTH BIAPI3HUIMCH (Ha KOPUCTH
XeMIICOHa Ha JIBa THXKHi), ajie paKTUYHO peastizallist y
Jlinne Oyna 3pobieHa paninre (Ta # HAyKOBUI aHai3
mporecy OyB HE3piBHAHHO OuIbIN TiuHOOkuM). [Toua-
Jlacs cyrepedka Ipo MPiOpUTET, SKa OJAHO3HAYHO TaK
i He Oyna BupinieHa. Bona yckiagHunacs mie ¥ mip-
KyBaHHSIMH HalliOHAJILHOTO IpecTmwky. Jlo mux mip y
Himewyunni Ta kpaiHaX KOHTHHEHTAIBHOI €BPOIH,
BKJTIOYat04H 1 Pocito, BAKOPUCTOBYETHCS TEPMIH «ILIUKIT
Jlinme», a y BenmukoOpuranii Ta CIIA — «rpikn Xemir-
coHa» abo «uukn Xemrcona-Jlinge». 1o crocyerbes
TeII000MiHHUKA XEeMIICOHa, TO BiH y pi3HUX Moaudi-
Kallisgx 1 3 yAOCKOHAJCHHSAMH, BHECCHUMH Ii3HIIIIE,
BUKOPHCTOBYETBCSL Y 0aratboX KpiOrT€HHHX yCTaBax i
noci (30kpema, i ¢ipmoro K. Jlinge) [15].

VY 1902 p. y Himeuuuni Jlinge Hanaroaus BUPoO-
HUIITBO 3 MOBITPSI YHCTOrO KUCHIO, BIJIBHOTO Bija iH-
IIMX JOMIIIOK. HUM HamoOBHIOBAJIM KMCHEBI MOIYIIKH
JUIs BaKKOXBopuX. Tak Oyna 3akiajieHa OCHOBa To-
JIOBHOTO HANpsMKY JisuIbHOCTI KoMraHii Linde — Bu-
POOHUIITBA Ta3iB JJIsl IPOMUCIIOBOCTI Ta MEAWYHOI r'a-
ay3i. Jlyxe ckopo kommnanis Linde movana BUIyCKaTH
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CTUIBKM JICIICBOTO KHCHIO, IO HOro Mo)kHa Oyi1o
BUKOPHCTOBYBATH HE TIJIbKH ISl JUXaHHS, ane 1 JjIs
MIPUCKOPEHHs (i3WYHUX MPOIECIB, HAPUKIIA] TOPiH-
HiA. BonmHouac 3’sicyBasiocs, IO SKIIO TOPIOYMN ra3
(HanpuKIaj, aneTHiIeH) TOPUTh Y YUCTOMY KHCHI, TO
MOJYM sl BUXO/AUTH 3HAYHO TapsvilllMM 1 MOXKHA Ti1a-
BUTH Oyap-sikuii Metain. Tak Oyno BuUHalijeHe asmo-
eenne ssapiosanis. Hezabapom OyB 3HalieHHIA 1 CIIO-
ci0 aBTOrGHHOI'O pi3aHHS METaliB, 0€3 SKOr0 HEMOX-
JIMBE Cy4acHe JITaKko- i kopabneOyayBaHHs. Binkpur-
T Lie BIAOyI0Cs TiIbKY 3aB1saku JIiHze, SKuil He mpo-
CTO HaBUYMBCS JICIIEBO OTPUMYBATH KUCEHb, aJie i CTBO-
PHB IIPOMHUCIIOBI YCTAHOBKH JJIsl 1OT0 BHPOOHUIITBA.
Bpartu Bpin yknanu yroay Ha BUKOPUCTaHHS IIATEHTIB
Kapna ¢on Jlinne, 3aminuBIIM Hee(eKTUBHUHN TPOLIEC
3 BaO,, THM caMHM MpOKJIaJal04y LUISAX JUis 3011b-
LIEHHsS MacuTabiB i MiJBUIIEHHS epEeKTUBHOCTI BU-
pobuunrTBa. Y 1906 p. Brin’s Oxygen Company Limi-
ted Oyina mepelimeHoBaHa Ha British Oxygen Compa-
ny Limited (a6o BOC).

6.Y 1898 p. anrjiiicbkuii BYeHMil YinbsaMm
Tommcon (1opa Keassin) (1824-1907) tBepaus, mo
JIIOJICTBY 3arPOXKYE 3a]lyXa, OCKIJIbKH B IOBITPS BHIi-
JIAETBHCSA BEJUYE3HA KIJIBKICTh BYTJICKHCIOIO Ta3y He
TIIBKU BiJ AMXaHHSA, a ¥ BiJ IPOMUCIIOBHUX ITiIIIPHU-
emcTB. Bin nepenbauus, mo Tinekku 400 pokiB KUCHIO
3aJIMIIMIIOCS Ha TUIAHETI, Yepe3 MIBUAKICTh TOpiHHS
nansHoro [19]. V cBoemy pospaxyHky, KenbBin npu-
ITyCTHB, 110 (POTOCUHTE3 OYB €IUHUM JIKEPETIOM BiJlb-
HOI'0 KHCHIO; BiH HE 3HaB BCIX KOMIIOHEHTIB KPYIo-
00iry xucHio. BiH HaBiTh He MIr 3HAaTH BCi JDKepena
(orocuHTE3y: Hampukian Iianodakrepii Prochloro-
coccus, Ha YacTKy SIKUX MPUINaAae OlIbIIe MOJOBUHU
MOpChKOro (otocuHTe3y, He OyJaM BUSIBJICHI ax IO
1986 p. [20]. Lle cTBepmKEHHS CIIPOCTYBAB POCIHCHKUI
npuponopoctiaauk K.A. Tumipszes (1843-1920). Bin
JIOBIiB, IO JIIOJICTBY HE NaAyTh 3ardHYTH 3€JeHi po-
cnuny [21].

7.Y 1903 p. nimennkuii ximik Kapa Xappic
(1866-1923) (puc. 18) BiaKpHB i BHBYHMB O30HOII3
ankeHiB [1, 22]. Bin ekcriepiMeHTaIbHO NMPOBIB peax-
1ii HEHaCHYEHMX CIOJIYK 3 O30HOM 1 ITIOKa3aB, IO
030H MOXKe OYTH BHKOPUCTaHHH /ISl CHHTE3Y Pi3HHX
YYTIMBHX CHOJIYK.

[IpoTe HaWBaXIMBIIIUM IS MaWOYTHBOTO PO3-
BUTKY OpraHIuHOI XiMii CTaxo Te, 110 BiH BCTAaHOBHB,
IO 030HOJI3 MOXE CTaTH BKJIUBUM IHCTPYMEHTOM
JUIsl BU3HAYEHHSI CTPYKTYpH OpraHidHuX cnonyk. Ha
CBOTOJIHI PEaKIil0 030HOMI3Y YaCTO BUKOPUCTOBYIOTh
JUTSL BCTAHOBJICHHS OyIOBH ajkeHiB (puc. 19).

8. Y 1903 p. Hioakoecekmii K.E. (1857-1935)
(puc. 20) 3anpornoHyBaB peaKTHBHUH JBUTYH IS KO-
CMIYHOI pakeTH, B sIKii MaJMBOM CIY)KUB OW DPigKHid
BOJICHb, & OKCHIHHMKOM — pimkuii kucenb [15]. Ha
puc. 21 mogaHa cxema TaKoi PaKeTH, B3iTa 3 POOOTH
[iomKOBCHKOTO.

Ha puc. 21 moka3aHi HaBiTh MOMITH, IO MTPHU3HA-
YeHi U TOoJadi PiAKMX KUCHIO Ta BOIHIO B KamMepy
sropsuHs. 11100 BimuyTH, HACKUIBKU JAJNEKO BIIEpes
nuBHUBCS 1[i0IKOBCHKUI, MOTPIOHO 3raiaTH, IO B IIeH
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G )
Puc. 18. Kapx ditpix Xappic 1866 — 1923). Puc. 20. KoncranTtus Llionkosepkuit (1857 — 1935).
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Puc. 19. MexaHi3Mm 030HOIMI3Y.

Puc. 21. Cxema pakery Ha piIKoMy BOJHI (TIaIMBO) 1 KMCHI (OKCHIHHK) 3 KHUTH Lli0IKOBCHKOTO.
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Puc. 22. Hlapne ®adpi (1867 — 1945).

Yac HaBiTh PIJKUH KHCEHb OyB €K30TUYHUM IPOIYK-
TOM, TIPO SIKUI MO>KHA OYyJIO TUTBKH IMPOYUTATH 3aMiT-
Ky B kypHayi. Moro KinekicTh B ychoMy CBiTi BHMI-
proBainacs JiTpamu, a L{ionkoBchkuii mucaB npo Oaxu
pakery, B sIKi HOTPIOHO OYIIO HAJIUTU TOHHU PiJKOTO
kucHio! PeasizyBatu moBHicTIO Bei 1 i7ei [{ionkoBCh-
KOro 3Mir ykpainens KopomnboB Tinbku depe3 60 po-
KiB. AJle XapaKTepHO, 10 IpH aOCOMIOTHO HECHIBMIp-
Hill pi3HMII MK TpPOCTOI0 KapTHHKOIO LlionkoBch-
KOr0 Ta HaMCKIAAHINIO KOHCTPYKLIEID CydacHOL
PIAMHHOBOMHEBOI CTYIEHI PaKeTH-HOCIS TPHHIUIIOBA
il cxema TouHo Taka x [15]. lllo crocyerbes piauH-
HOT'O PAaKeTHOT'0 ABUT'YHA, 1€ OKCUIHUKOM OyB piakuii
KHCEHb, TO 119 i7iesl He TUTbKK Oysa miaxoIuieHa, aie i
BIIepIIe peajizoBaHa mie 3a ioro xutts (L{ionkoBch-
kuit momep y 1935 p.).

9.V 1913 p. ppannysski ximiku Illapas P adpi
(1867-1945) (puc. 22) Ta Anpi Byiccon (1873-1944)
3a JIOIIOMOTI'0I0 CIIEKTPOCKOIIYHUX BUMIPIOBAHb YJIbT-
padioneToBoro BUIPOMIHIOBaHHS JIOBENU iCHYBaHHS
030HY Yy BigmajieHWX BiJ 3emJii mapax armocdepu
[23].

VY 1921-1923 p.p. mokaszaHo, 110 MOJIEKyJa BOAH,
SKy paHillle BBa)KaJM JIHIHHOIO, HACIpaB/i € KyTO-
Boto [1].

VY 1923 p. amepukaHChbKH (i3UK 1 iHXKEHEpP, O1H
3 OCHOBOIOJIOKHHUKIB pakeTHOi TexHiku Podept I'on-
napna (1882-1945) (puc. 23) craB IepIo JIOANHOIO,
dKa po3poOmiia PaKeTHUH MABUTYH, BHKOPHCTABIIN
OEH3MH fK NaJUBO 1 PIAKUM KHCEHb SK OKCHIHUK.
Tomnapy yCminiHo 3amyCTHB HEBEIUKY PAKETY Ha Pijl-
KOMY HaJuBi Ha 56 M Ha mBUaKocTi 97 km/roa. 16 Oe-
pe3ns 1926 p. y M. O6epH, mrat Maccauycerc, CLIIA
(puc. 24) [24].

VY 1924 p. amepukancekuii ¢izukoximik I'indepr
JIbtoic nependauuB iCHyBaHHSI MOJIEKYJIU TETPAOKCH-
rery Oy, TOSICHUBIIH, YOMY MTapaMarHiTHI BIaCTUBOCTI
PIAKOro KHCHIO HE MiNOpsSAKOBYIOThCS 3aKkoHy Kropi
[25]. Ane na cworomHi Teopis JIploica BBa)aeTbcs
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Puc. 23. PoGepr Tommapn (1882 — 1945).

PI/IC..24I. Po6épf Tommapa y XOJOOHY TOTOLy B
AHIIiT IpOBOJMTH 3aIyCK MEPUIOl PiJMHHOI pakeTH
(16 6epesns 1926 poky).

TIJIBKM YaCTKOBO TPaBHIBHOIO: KOMIT IOTEPHE MOjie-
JIIOBaHHS TMOKa3ye, M0 X04Ya B PIIKOMY KHCHI 1 He
YTBOPIOIOTHCS cTabinbHi Monekynmu O4, Monekymu O,
MalOTh TEHEHIIII0 ACOIIIOBATUCS y Mapu 3 aHTHIIA-
paJieIbHUMU CITIHAMH, YTBOPIOIOYH KOPOTKOXKUBYYI
omunuii 0,-0, [26].

VY 1929 p. anrmniiicekuii (i3uK Ta XIMiK-TEOPETHUK
Jxon-Ensapn Jlenapa-dzxonc (1894-1954) (puc. 25)
BUKOPHCTAB 3alPONOHOBAHUIA HUM METOJ MOJIEKYIISIp-
HUX opOitaneidi (po3poOieHuii paszom i3 Dpimpixom
XynnoMm ta PobGeprom MaikeHOM) Uil MOSICHEHHS
MapaMarHiTHUX BJIACTUBOCTEH MOJIEKYIIH KHCHIO [27].

10. Y 1929 p. amepukaHcbkmii ¢iznkoximMik
Y.®. qxiok (1895-1982) (puc. 26) i I'.JI. l:KoHCTOH
Bizkpuiu i3otomn Oxcureny 'O i 'O y semwiit
aTmocdepi 3a criekTpamu ancopouii [28].
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Puc. 25. Jlxxon-Ensapn Jlenapa-JxoHc
(1894 — 1954).

Puc. 27. Cigni Yenmen 1888 — 1970).
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JIKiOK TIOpIBHSIB 3HA4YeHHsI €HTPOMii, OTpUMaHi
METOJIOM a/1ia0aTHYHOrO pO3MarHidyBaHHs, i3 CIEKT-
pockoriyHUMH naHuMU. Pasom 3i crynentom ['eppi-
koM J[xoHcToHOM BiH y bBepkili CreKTpOCKOIiYHO
inenTr(ikyBaB 1Ba paHilie HeBiToMux i3otonu OKcH-
reny — 'O i '®O. Snpa 6Ginpmocti aTomis OKCHIeHy
MicTaTh 8 mpoToHiB 1 8 HelrpowniB. Lli x i3oronu Ok-
CUreHy MICTHIIM ofiuH a0 J1Ba JOJAaTKOBI HEHTPOHH,
MIPUCYTHICTb SIKMX MPU3BENa 10 HE3HAYHUX, ajie BaXK-
JIMBHX 3MiH iX ()i3UYHHUX BIacTHBOCTEW. [0 BIAKpUTTS
Jlxioka OkcureH-16 BUKOPUCTOBYBaBCS XIMIKaMH SIK
CTaHAapT JJIsl BU3HAYEHHSI aTOMHOI Macu. Bimkpurrs
130TOMIB KHCHIO MPUBENO 10 3MiHM IIKAJTH aTOMHHUX
Mmac [28].

11.Y 1930 p. anrniiicbkuii MaTeMaTHUK, reo-
¢izmk Ta acrponom Cinni Yenmen (1888-1970)
(puc. 27) po3pobuB (HOTOXIMIYHY TEOPIIO YTBOPCHHS
030HY, 3alpOIIOHYBABIIM MEXaHi3M HOr0 YTBOPEHHs
Ta BUTpaYaHHS (MEXaHi3M HOCHTS ioro im’s1) [29].

KoporkoxBuiboBe Y @-BUIIPOMIHIOBaHHS PO3Iiie-
wiroe Monekyny kucHio (O,) Ha nBa atoMu OKCUTCHY
(O), sIKi MOTIM CITONYYaIOTHCS 3 THIIMMHU MOJIEKYJIaMHU
KHCHIO, YTBOPIOIOYH MOJIEKYJIH 030HY:

O, + hv — 20; (3)
02 +0 — 03. (4)

@DOoTOII3 MOJIIEKYISIPHOTO KHCHIO BiZIOYBAETHCS Y
cTpatocdepi M BIUTMBOM BUIPOMIiHIOBAHHS 3 JIOB-
xuHO0 XBWI 175-200 HM 1 10 242 HM. O30H 3HUKAE
y peakmigx (oTomizy i Tomi, konmu atoM OKCUICeHY 1
MOJIEKyJla O30HY «PEKOMOIHYIOTH» 3 YTBOPEHHSIM
JIBOX MOJIEKYJ KHCHIO:

O3 +hv— O, +O; )
03 +0 — 202 (6)
12.Y 1931 p. V. Yaijina i P. Mekke Bigkpuian

1
o +
CUHIJIETHUN CTaH MOJIEKYJIHU KHCHIO E N (puc. 28)

[30]. CunrnerHuil cTaH KUCHIO — 1€ BUCOKOpPEaKIIi-
HHUH CTaH KUCHIO 3 JIy)K€ KOPOTKHUM MEpioioM iCHY-
BanHs. [1ix mieto ynpTpadioneToBoro BUIPOMiHIOBaH-
HSl MOJIEKYJIM TIEPEXOAATh y 30YKeHUH CTaH 1 BUII-
JIIOTh €JICKTPOMArHITHY €HEpIilo.

Sxmio mia yac GoTOXiMIYHOrO UM XiMi4HOTO 30Y-
JDKCHHS Ha OIHIM TT*-0p0iTasi ONMUHAIOTHCS JBa €JICK-
TPOHU 3 IPOTWICKHUMH CIIIHAMH, TO BHHHKAE TaK
3BaHWI CHHITIETHUH CTaH i3 3araJbHUM HYJIbOBHM
crinoMm (0). Lleli cTan 3a eHeprieto po3MinieHuit Ha 95
k/[>x/MoNp BUIE OCHOBHOrO CTaHy. SIKmIo mij vac
30ymKeHHs1 atomMa OKCUIeHy JiBa €IEeKTPOHU 3aiiMa-
I0Th Pi3Hi T -0pGiTali i MaloTh MPOTHIEKHI CITIHH, TO
BUHHKAE 11l OAWH 30YIKCHUH CUHITIETHUH CTaH 3 HYy-
JIbOBUM CIIiHOM (B). BiH po3minienuii Ha 158 kJx/Mornb
BHUIIIE OCHOBHOrO cTaHy Monekynu O,. 30ymkeHHs
CYMPOBOKYETHCS 301IBIICHHSIM BiZICTaHI MK aTOMa-
mu O-O: Big 0,1207 am o 0,1215 M y nepuiomy (6)
i 10 0,1227 M y npyromy (B) 30yIKEHOMY CTaHi, II0
B CBOIO Uepry NMPHU3BOAUTH JI0 OcliabieHHs 3B 13Ky O—
O 1 miABMINCHHSA XIMIYHOI aKTUBHOCTI KHCHIO. Tomy
o0unBa cHHITETHI cranu Monekyian O, Bigirparorh
BaXXJTUBY POJIb y PEAKIisiX OKUCHEHHS Y Ta30Bii (asi.
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Puc. 28. Jliarpama MOJEKyJISpHUX oOpOiTasied Uit TPbOX eJNEKTPOHHHX KOHQIrypaniii MOJEeKYISIpHOro
KHCHIO: 371iBa TPUIUIETHWIl CTAH, CHHIJIETHHH KuCEHb 'A, y 30Yy/KEHOMY CTaHi Ta CHHINETHWIl KHCEHb Yy

1
. + . . . .
30yPKEHOMY CTaHi z . (MonekynsapHa opOiTaib 1s omyiieHa I CIPONICHHS; CTAHU BiAPI3HIIOTHCSA CIIIHAMU

Ta PO3MIIIICHHSM JIBOX HE3B SI3YIOUHX T, — opbiTaineil Okcureny.).

[NornuHaHHS y BUOUMIH 4acTUHI CIIEKTPY (YepBOHUI-
YKOBTHH-3€JICHUIT) 3a0e3reuye OJIaKUTHUI KOdip pin-
koro O, y 30y/DKeHOMY CTaHi.

13.Y 1933 p. anraiiiceki ¢iznku Jxon Bepnan
(1901-1971) (puc. 29) i Pannd Daynep (1889-1944)
(puc. 30) 3amponoHyBaIH KIACHYHY MOJEIb CTPYKTY-
pu Bogu (puc. 31) [31]. Iepmi X-npomenesi nociti-
JDKEHHS BOJIM TPOBEITH HifepaaHIChKi BueHi y 1922 p.
B. Kee3 i [Ix. [le Cmear. Bonu mokasanu, IO Uis
piakoi BOIAM XapaKTepHE YIOPSIKOBAHE PO3MIILEHHS
MOJIEKYJI, TOMY BOJa Mae€ IEBHY PEIyISIpPHY CTPYKTY-
py. Ilepmy Teopito mpo CTPYKTYpy BOIU BHCYHYJIH
aHrinceki mocmigauku JIx. bepran i P. ®aynep. Bo-
HU CTBOPWJIN KOHIICTIIIIO PO TETPACAPHYHY CTPYKTY-
Py BOAH.

VY cepnHeBoMy HoMepi 1933 p. mioliHO CcTBOpE-
HOTO MIDKHApPOJHOTO JXYpPHAIY 3 XIMIiYHOI (i3UKH
«Journal of Chemical Physics» Oyna omy6iikoBaHa ix
KJIacMYHa po00Ta IPO CTPYKTYPY MOJICKYJIH BOAHM 1 ii
B3a€MOIiI0 13 co0l MOJIOHMMYU MOJIEKYJIaMH Ta HOHa-
MU pi3HUX BuaiB. CBOIO HaykoBy iHTYiHito Jx. bep-
Han 1 P. ®aynep omumpanu Ha oOmmMpHUIT MaTepian
HAKONMYEHUX EKCIIEPUMEHTAIBHUX 1 TEOPETHYHUX
JIAHUX 3 BUBYEHHS OYJIOBU MOJIEKYJIH BOJH, CTPYKTY-
pH J1b0AY, OYyIOBH NPOCTUX PiJHH, Ha JaHi X-TIpoMe-
HEBOT'O aHalli3y BOAM Ta BOAHUX po3uuHiB. [lepmr 3a
BCE, BOHU BU3HAYMIIM POJIb BOJHEBHX 3B’ SI3KIB y BOJII.
B ix xmacuyHiii po0OOTI Oyina MpPOIEMOHCTPOBaHA
MIPUHIMIIOBA POJIb BOJHEBUX 3B’S3KIB MK MOJIEKyJa-
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MU BOJHU, K4 MPHUBOAWUTH IO il KBa3iKPHCTAIIYHOI
oynou (puc. 32) [32].

ExcriepuMeHTasnbHi J1aHi, a TaKOX MaTeMaTHYHI
PO3paxyHKH OCTaTOYHO TEPEKOHAIH aHITIHCHKUX
BYECHHUX y TOMY, III0 MOJIEKYJIa BOJH «OITHOOO0Ka» 1 Mae
«KYTOBY» KOHCTPYKIito, a oouaBa atomu [inporeHy
MMOBHHHI OyTH 3MIIICHI B OJHY CTOPOHY BiTHOCHO
aroma Oxcureny Ha Kyt 104,5°. Came ToMy MOJEIb
Boxu bepnana-®daynepa — TpUCTPYKTypHA 3 HasiBHiC-
TIO JIEKIJTBKOX PO3AIILHUX THIIIB CTPYKTYp. Binmosin-
HO 1O Ii€i MOMENi, CTPYKTypa BOIW BHU3HAYAETHCS
CTPYKTYPOIO il OKpEMUX MOJIEKYII.

14.Y 1931-1939 p.p. aBcrpiiicbkuii xXimik I'anc
Kayrcpknii (1891-1966) mnokazaB BaXJIHMBY pOJb
cunrnetiB O, B OpraHiyHuX peaxuisx. [Iporsirom xinb-
KOX PpOKIB HOro MOIJSIM CIPOCTOBYBAIM, OJHAK
BeNuKe 3HaueHHs cuHIIeTy O, 3HOBY JIOBEIECHO B
1964 p. (K. ®dyr, C. Bekcnep, a Takox E. Kopi i
VY. Tetinop) [1].

VY 1934 p. xanazacekuii ¢izuk I'epxapa I'epudepr
(1904-1999) (puc. 33) BigkpuB OLTBII HHU3BKHH 3a
€HEepIi€I0 CUHITIETHUH CTaH lAg [1].

VY 1941 p. ekcriepUMEHTH aMEePUKaHCHKOT0 XiMika
Cema PyGena (1913-1943) i ¢izuka Maprina Kame-
Ha (1913-2002) 3 miuennm Oxcurerom (isotorn °O)
IoKa3aiu, 1o kuceHb Op, OTpUMaHHi mig yac GoTo-
cuHre3y, yrBoproethes 3 H,O, a ve 3 CO,; miaTBep-
JUKeHHs 1boro orpumaHo B 1975 p. A. Illtemnepom

[1].
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Puc. 31. Terpaenpuuna CTpyKTypa BOAU.

VY 1951 p. I'. Bigep, b. Toagept i P. Jla ®opc
Brepme orpumany criektp SMP 7O [1]. Tix gac mo-
CII/DKEHHS BOJAW Ta HHM3KM OpPIaHIYHUX piAuH i3
HOpMaJIbHUM 130TOIIHUM CKJIQJIOM 4HM 3Jerka 30arade-
HUX OyJia BiAKpUTa HaWBaXKJIMBIIIA ISt XiMii 0COOIH-
BicTh aToMa ''O — HASBHICTH MArHiTHOrO MOMEHTY.
I30Ton '"O XapakTepu3yeThcs HU3BKOIO UYTIMBICTIO i
Iy)Ke MaJuM 3HaxomkeHHAM y npuponi (0,0374 %),
IIMPOKUM JTiara30HoM XiMiYHHX 3cyBiB (710 2000 ppm.).
Cepen crabinpHux i30ToniB OKCUTEHY TIJIBKH 130TOI
70 Mae HemapHOK KiTbKIiCTIO HYKIIOHIB y sApi i TOMy
Ma€e BJACHUN MeXaHIYHMHA MoMeHT (cmiH) I[=5/2.
CroyaTKy HasBHICTh MarHiTHOrO MOMEHTY y ' 'O TpH-
BEpPHYJIO MaJlo YBaru y 3B’sI3Ky 13 HU3bKHM BMICTOM y
NPUPOAHIX MaTepianax Ta TPYAHOILIAMHM, IIOB’S3aHHU-
MH 3 OTPUMAaHHIM CIONYK, 30arayeHuX LM 130TO-
nom. IIpore 3a momomorow ''O MOXKHA OTpUMATH
LiHHY iH(pOpMAaIio Mpo neTami 0araTboX XIMIYHHX
HPOIIECIB, 30KpeMa BUKOPUCTOBYETHCS y MeTaOosiy-
HHX Ta 010XIMIYHHX JOCIIKEHHAX, i YaC BUBYEHHS
ximiyHoi piBHOBaru [33].

VY 1952-1953 p.p. y ABctpii Ha 3aBozmax y micrax
Jlinui ta Jlonasine Oys10 BBEACHO B MPAKTUKY KUCHE-
BO-KOHBEPTEPHUH Npolec — 3apa3 Le HalOinpI 1o-
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Puc. 30. Pane¢ I'oBapa ®aynep (1889 — 1944).

Puc. 32. Boanesi 3B’s13ku (1) Mixk MoJeKyIaMu BOAH.

HIMpEeHHi crocid BUpOOHUITBA cTaii. KucHeBo-KoH-
BEpTEpHHH TpoIeC — LIe OAWH 3 BHUIIB MEpeAiy pi-
KOI'0 4aByHY B CTaJb 0e3 BUTpATH HajuBa LULIXOM
NPOAYBAHHSA YaBYyHY B KOHBEpPTEpi TEXHIYHO YUCTUM
KucHeM 3Bepxy [34]. 3a KOpOTKHMI TepMiH KHCHEBO-
KOHBEPTEpHUH IpOlleC OTPHMAB LIMPOKE MOMIUPEHHS
y Bcix kpainax. Tak, sikmo B 1960 p. yacTka KOHBep-
TepHOi cTaii craHoBuia 4 % CBITOBOI BUIUIaBKH, TO B
1970 p. —40 %, a B 1989 p. — 60 %.

15.Y 1961 p. BizmoBuIMCH Big moaBiiiHOI Kuc-
HEBOI IIKaJId aTOMHHUX Mac (XiMiuHOI Ta (i3uuHOI) y
3B’SI3KY 3 BBEJECHHAM KapOOHOBOI IIKaJIH, 3aCHOBAHOL
wa '’C. Ilicns Toro sx B 1961 p. maca i3oromy
Kap6ony '%C 6yia npuitasta MikKHapOIHOO KOMici-
€10 3a CTaHJAPTHY aTOMHY Macy, BiJHOCHa aTOMHa
Maca Okcureny crana piBaoro 15,9994. Jlo 1961 p.
CTAHJApPTHOIO OAMHHMIIEI0 aTOMHHUX Mac XiMIiKd BBa-
Kaau aToMHy Macy OKcureny, sika Juis CyMilli TpbOX
npupoaHux i3oromiB Okcureny ckianana 16,000. di-
3MKH 3@ CTAaHJApTHY OJMHHIIO aTOMHOI Macu IpHii-
MM MacoBe 4ucio izoromy 0, Tomy 3a (izHuHO0
IIKAJIOI0 cepefHs aToMHa Maca OKCHICHY CKJajasia
16,0044 [33].



Bicuuk IIpukapriarcekoro HarioHansHoro yHisepceurety iMeHi Bacuns Credanuka. Cepist Ximis. Bunmyck XVIII (2014)

(] IS

Puc. 33. Tepxapa I'epubepr (1904 — 1999). Puc. 35. Yapn3s [Ixon Ilerepcen (1904 — 1989).

LikaBoto ocoOnmBicTIO KOoMIUleKCy Backa € Te,
o O, 3B’s13aHKUI 00OPOTHBO:

IrCI(CO)[P(CsHs)3]2 + Oz >
< IrCI(CO)[P(CHs)3]20.. (7

MornekyssipHUI KUCEHb, SIK JIiraH, 3B’ s13aHui 3 Ir
yepe3 o6uaBa atomu OKCHUIeHy, TaKk 3BaHUMH OOKOBH-
MU 3B’s13kaMu (Y MIOITI00iHY 1 TeMOTI00iHYy, IS TIPH-
knany, O, 3B’s13aHUN «3 KIHI», TOOTO TPUETHAHMNA
JI0 aToMa MeTally 3a JOMOMOrOl TUIBKH OIHOTO 3
nBox atoMiB OkcureHy). Peakirisi OKCUTeHallii KUCHIO
3IIHCHIOETBCS TPOCTO IIISIXOM IPOIYBKH PO3YHHY
KoMIUTeKCy Backa B Toyosi KUCHEM, IIO MPU3BOIUTH
JI0 3MIHH KOJBOPY BiJ JKOBTOTrO JIO IIOMapaH4eBOro.
OTpuUMaHMi JWOKCUTEHHHH aJIyKT BHBOJAUTHCS 13
KOMIUIEKCY MiJl 4ac HarpiBaHHs y KHIUITYOMY PO3UHUHI
OeH3ony, abo LUIIXOM MPOMHUBAHHS PO3YUHY IHEPT-
HUM Ta3zoMm [35].

17.Y 1967 p. amepukancekuii ximik Yapis
Jxon Ilenepcen (1904-1989) (puc. 35) (HobGeniBch-
Ka mpemis 3 ximii, 1987 p.) cuHTe3yBaB pi3HI KpayH-
eTepy, a TaKOK BHBYMB iX KOMIUIEKCOYTBOPEHHS 3
KaTHOHAMH JIY)KHMX METaJiB Ta IHIIMX METaliB
(puc. 36) [36, 37].

Puc. 34. Jlopi Backa (1925 p.n.).

16.Y 1963 p. Bin0yBcst nmepummii ycnmimmHuii 3a-
MyCK pakeTd Ha PiAMHHOMY BOJIHI-KHCHI paKeTHHM
neurynoMm (muc Kenneni, CIIIA) [1].

Y 1963 p. ecroncekuit ximik Jlopi Backa

(1925 p.n.) (puc. 34) BimKpHB 3BOPOTHE YTBOPEHHS
KUCHEBHX KOMIUIEKCIB mpsiMoio B3aemomiero O; 3

mpanc-[Ir(CO)CI(PPh3),] [35].

~ Yy 5 I I
Ch¢e o 5C A o0 )
__/ L f K/O\) k/o\) k/'lf',\)

Puc. 36. CtpykTypu kpayH-etepiB: 12-kpayH-4, 15-kpayH-5, 18-kpayH-6, nuben3o-18-kpayH-6 i miaza-18-kpayH-6.
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Puc. 37. epyn Poynanm (1927 —2012).

Puc. 38. Mapio Morina (1943p.H.).

3anpornoHoBaHa HUM TPHBialbHAa Ha3Ba PEYOBHH
LIBOT'O KJIACY — «KPAyH-ETEPU» YN KKPAYH-CIIOIYKN» —
ITOB’s13aHa i3 MOAIOHMM 10 KOPOHHM (BiJI aHITL. «CTOWN)
po3TamyBaHHAM aToMiB OKCHIEHY B iX CTPYKTYpi Ta
3IaTHICTIO «KOPOHYBAaTH» KAaTHOHU METaJliB MOAIOHO
JI0 peasibHOI KOpOHH, sika BiHuae MoHapxa [38].

Kpayn-emepu — MakporeTepOIMKIIYHI CIIOIYKH,
SIKI MICTATh y CBOIX ITUKJIaX MOHAZ 11 aToMiB, 3 SIKMX
He MEHIIIe YOTHPHhOX — FeTEePOATOMH, 1110 3B’SI3aHI MiXkK
co0OI0 eTeHOBUMH MicTKaMH. SIK TpaBWJIO, TeTepo-
atoMoM € aToM Okcureny. OmuH abo JeKiIbKa aTOMiB
OxcureHy MOXXyTh OyTH 3aMiHeHi aTomamu Hitpore-
Hy abo Cynedypy (a3akpayH- abo TiakpayH-eTepH).
SIKmo KpayH-eTepu KOHZICHCOBaHI 3 OEH3eHOBHMH
200 UKIJIOTeKCAaHOBUMH KiJIBIISIMHU, TO BOHH HAJISKaTh
10 OeH30KpayH- a00 IUKIIOreKcaHKpayH-eTepiB. Omep-
KaHl TAKOXX KpayH-€TepH, sIKi MICTSITh Y IMKJI aTOMH
®dochopy, Cuirtito, ApceHy, a TaKOXK aMijHi, ecTep-
Hi Ta AesKi iHI (YHKIIOHATIBHI TPYIH.
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KpayH-erepu BUKOPHCTOBYIOTH JUIsi KOHLIEHTPY-
BaHH:, PO3AUICHHS, OYHUILCHHS 1 pereHeparii MeTaiB,
y TOMY YHCII PiIKICHO3EMENBHUX; I PO3ALICHHS
HYKITiJIiB, EHAHTIOMEPIiB; K JIIKapChKi NpenapaTH, aH-
TUJIOTH, TIECTHLUIW; JUISi CTBOPEHHS MHOH-CEJeKTUB-
HUX JATYMKIB 1 MEMOpaH; SIK KaTani3aTopu B peaKiisx
3a y4acTIO aHHOHIB.

18.Y 1974 p. amepukancekuii ximik IlepByn
Poynann (1927-2012) (puc. 37) Ta MEKCHKaHCHKHI
ximik Mapio Moutina (1943 p.u.) (puc. 38) (oguH 3
HANBIIOMIIINX TOCITIIHUKIB 030HOBHX Jip) TOKA3aJIy,
IO CHHTETHYHI XJIOP(IyOpBYTIIEBOIHI MOXYTh OyTH
KaTtajlizaTopaMHu pYHHYBaHHS O030HY B cTpaTocdepi
(HoGeniBcbka mpemis 3 ximii pazom 3 I1. KpyrueHom,
1995 p.) [39].

Mostina i Poynanm po3poOHIM TEOpiro 3MEHIIICH-
Hsl 030HOBOTO APy B MPUCYTHOCTI PpeoHiB. OCHOBHI
TIOJIOXKEHHS TX MOYKHa C(hOPMYITIOBATH TaK:

® (peoHH — aHTPOIOIEHHI KOMITOHEHTH, HaJX0-
JDKCHHS SIKMX y HIDKHI 11apu atMocdepu (Tpomoche-
Py) NPUOIHM3HO IOPIBHIOE iX IPOMHCIOBOMY BUPOO-
HHUIITBY;

e Oynyuyd HaAJ3BUYAWHO XIMIYHO CTIHKMMHU B
yMoBax Tpomnochepu, (GpeoHH MAIOTh IYXKEe BEIUKHA
«4ac )utTs» (40-150 pokiB); €AMHUM HUIIXOM BHJA-
JeHHs iX 3 Tpornocdepu € MOBUIbHE NEPEeHECEHHS B
ctpatochepy;

e y crparocepi BOHH MiJIal0Thest POTOIMIZY KO-
poTkoxBwiIb0BUM Y D-BunpomintoBaHHsM COHIISI, BU-
BUIBHSIOYH aTOMH XJIOPY;

e aroMu XJIOPY AaTaKyloTh MOJIEKYJIH O30HY,
pyiiHyroun ix i yrBoproroun xjop oxcuxa ClO, sikuii
B3aemozie 3 atoMapHuM OKCHICHOM, y pe3ynbTari
YO0 3HOBY YTBOPIOETHCS aKTUBHUHN XJT0p — BaXKIIUBUI
KOMITOHEHT IIMKITY pyHHYBaHHS O30HY.

CrnigoMm 3a iX myOsikaltiero 0yino 3po0IeHO JHc-
JIEHHI CIIpoOM MaTeMaTHYHOTO MOJETIOBAHHS 3MEH-
LIEHHs CTpaToc(epHOro 030HY 32 PI3HUX «CLEHAPIiBY»
BHPOOHHUIITBA (PpeoHiB. 3’sACyBajocs, MO OLIBII-
MEHII peaiCTUYHI MOeNi BHMAararoTh OONIKYy He
Menie 150 peakmiii 3a ydacTio Om3pko S50 pi3HHX
YaCTHHOK, OCKLUIBKU aTOMH XJIOpY PEaryloTh He TillbKU
3 030HOM, aJIe TaKOX 3 MOJIEKYIaMU BOIH, METaHy, 3
okcuaamu Hitporeny Ta inmmmu (puc. 39) [40].

VY 1979 p. Oyna Binkpura encunon-ghasza (e-paza)
kuchio (puc. 40) [41]. L1 da3a yTBOPIOETHCS 32 TUCKY
10 T'TIa. Ilepexin TBepAOro KUCHIO B €NCHIOH-(azy
CYMPOBOKYETHCS HU3KOIO 3MiH: Ha 6% 3MEHIITYEThCS
MMUTOMUIN 00’€M, KOJNIp 3MIHIOETHCS BiJI CHHBOTO [0
TeMHO-uepBoHOro [42]. Ile 6e3yMOBHO TOBOPHUTH TIPO
SIKICHI 3MIHM B MIKPOCKOIIYHIH CTPYKTYpi KHCHIO.
OpaHak JOBruii 4yac He OyJIo 3pO3ymisio, IO came
BiIOYBAETHCS MIPU IbOMY Ha PiBHI aTOMIB 1 MOJIEKYL,
sIK, 32 PaXYHOK YOTr0 BiOYBa€ThCsl Taka IITHMOOKA 3Mi-
Ha BJIACTUBOCTEH pedoBUHH. [pyHTYIOUMCH Ha indpa-
YEpPBOHOMY CIEKTpI MOrJIMHAHHS, OCTITHUKA Y 1999 p.
MIPUIYCTHIIN, 1O I (aza ckiagaeTbest 3 Monekya Oy
y kpucramiyniid rpatui [43]. A B 2006 p. meTomom
X-npomeHeBoi kpucTanorpadii mokazaHo, Mo s cTa-
OinpHa (haza, BiOMa SIK €-KHUCEHb a00 YEPBOHUU KH-
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Puc. 39. CrparoctepHa XiMis 030HY.

Puc. 40. YactuHa kpuctaniuaoi ctpykrypu €-O,.

Puc. 41. Kynecrepxuena mozens Os.

cenb, HacnpaBmi € Og (puc. 41) [44, 45]. CtpykTypa
nependavyeHa TeopeTHYHo: pomOoBuaHMi Kinacrep Og
CKIIQJIA€ThCA 3 YOTUPHOX MoJiekyn O, [46].
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VY 1985 p. Brepie rpynorw OpUTAHCHKUX BUYCHHX:
Joxon Hlankain (1953 p.n.), JAxozedp Dapmen
(1930-2013), Bpasin T'apainep Gyna BusBieHa «030-
Hosa Oipa» (YacTKOBa CE30HHA 3MiHA TOBIIUHH 030-
HOBOro mapy) niamerpom monaza 1000 xm Ha IliBaen-
Hill miBKyi, Hax AHTapkrugoo [47]. KoxHoro cepn-
HS BOHa 3’sIBJISIacs, a B TPYAHI-CIYHI TIPHUITHUHSIA
cBoe icHyBanHs. Hax IliBHIYHOIO MiBKyJEI0 B APKTH-
i yTBOpIOBaJIacs iHINA Jipa, ajle MEHIINX PO3MIpiB.
Ha manomy erami po3BHTKY JIFOJCTBA, CBITOBI BYCHI
JIOBENIM, IO Ha 3eMJl iCHye BelM4Ye3Ha KiJIbKICTh
030HOBHX Jip. AJie HaWOUIbII HeOe3MeYHa i BeIHKa
po3TamoBaHa HaJl AHTapKTHUKOIO.

19.Y 1990 p. Gyno BiAKpuTO MemaniyHuil Ku-
cenb [(-ha3y kucHio (n13era-(hasa)] MUIIXOM CTUCKAHHS
kucHio fo 132 I'Tla [48]. ¥V 1995 p. noseneHo, 1o
(-aza yrBoproeThes 3a Tucky 96 I'Tla [41]. Taka dasa
MICTHUTh METAJIEBI KJIACTepH 1, SIK BIIOMO, Mae€
HAJMPOBITHICT 332 HU3BKUX Temrepatyp [49, 50].

VY 2001 p. y JliBepmopchkiii HalioHanbHIN J1a00-
patopii (CIIIA) Boepire oTpUMaHHA METaTIYHUAN KU-
CeHb B PIIKOMY MOJEKYJISIPHOMY CTaHi 3a BHCOKOL
TemrepaTypu [51]. Paninie MeTaneBi BracTHBOCTI Oy-
JIU BUSIBJICHI y KHCHIO TUTBKM B TBEPJOMY CTaHi 3a
HU3BKHUX TEMIIeparyp. Y HEBENHKiil KaMepi 3 pilKum
KHCHEM CTBOpPIOBajlacs CWJIbHA ylapHa XBWJIS, sKa,
B1IOMBAIOYHUCH BiJl CTIHOK KaMepH, 6araTopa3oBo Mmpo-
xozuia yepe3 piauHy. Y pesynbrarti Ha npotsasi 100-
200 HC y kamepi ctBoproBaBcst Tuck 1,2:10° MIa i
TemnepaTypa 6iu3bko 4500 K. HasBHiCTS MeTamigHOl
(a3u peecTpyBaJoCsl HUISIXOM BHMIPIOBAHHS EIIEKT-
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PUYHOTO ONIOpPY KHMCHIO. 3 JOIMOMOTOI0 CXOXKO0I METO-
Iukd B 1996 p. y Ti#t ke jmabopaTopii OyB BIepIie
oTpuMaHuil Metaiiunuii BogeHs [52]. IlikaBo, mio 1
pe3yNbTaTi MOXKYTh 3HAWTH 3aCTOCYBaHHS B JOCIi-
JOKEHHSIX BHYTPIIIHBOI CTPYKTYPH IUIAHET-Ta30BHX
TiraHTiB. YMOBH, OTpHMaHi B jJabopatopii, OJIM3bKi 10
ICHYIOUMX y IIEHTpi TakuxX IuiaHeT. ToMy criocrepe-
JKEHHSI MeTaJIiYHOl (ha3u PiIKOro KHMCHIO B Jlaboparo-
pii, MOXJIMBO, IOMOMOXE MPOSICHUTH THTaHHS MO-
XOJIKEHHsI MAarHITHOTO TIOJIS IIUX TUIAHET.

VY 2010 p. 3’scoBana cripaBXHsS MarHiTHa NpUpoja
TMIOMapPaH4YeBOro KUCHIO (O-¢a3u). Bona BusBmIacs
CKJIaTHIIIIOK0, HIXK Tepeadadanocs paHimre. 3’scyBaio-
cs1, mo 6-O, MICTUTh TPU PI3HUX MArHITHUX CTPYK-
TYpH, KO)KHA 3 SIKHX € aHTH(epoMarHiTHoo [53].

VY 2011 p. oxHe 3 HaWOLIBII 3aTSDKHUX B acTpoO-
HOMIT JOCHiJDKEeHb, HapeITi, MPUHIILUIO 10 JOBrOOYi-
KYBaHOTO BHUCHOBKY: aCTPOHOMH BHSIBUJIM B KOCMOCI
MOJIEKYJISIpPHUM KUCEHb. Y TOM yac AK 0 LbOro 3Ha-
xomwau okpemi aromu Oxcureny abo Ti, mo Oynu
BKJIIOYEHI B IHIII MOJIEKYJIH, MOJIEKYJIU KHCHIO, camMe
Ti, SSKHMH MH JUXa€Mo0, He Oynu BusiBiieHi. KocMiu-
HUI Teneckon «I'epiiens)» BUSBUB MOJEKYJIH B €KBa-
TopiabHOMY Cy3ip’i OpioHa. OKcHreH — Lie TpeTii
HalromupeHimmid nepsens y Beeciti micns igpo-
rery i ['eniro. OHUM 3 MOXKJIMBUX MiCII€3HAXOPKEHb
KHACHIO € MicClle B ITWJIOBUX YaCTHHKAaX 1 BOASHOMY
neoi. KoMaHa BueHMX BUOpasia JUISTHKY 30pEyTBO-
perHst cy3ip’s OpioHa, BBaXarouu, IO KHCEHb
3’SIBUTHCS 4epe3 JIi 1 I y TerUIimii, TypOyaeHTHIN
YyacTUHI KocMocy [54].

VY 2012 p. Oyiio MoBiIOMJIEHO, IO 030HOBA Jipa
OyIna 3MeHIIeHa 10 pekopaHoro posmipy 2002 p. [55-
58].

Hampukinmi xotisiocss 6 3a3Ha4yuTH, 10 OaraTto
YOro Mpo «030HOBI JipW» 1 MPO BIUIMB HA O30HOBHH
map (QpeoHiB 10 MUX MHip He3’scoBaHO. Sk 1e yacro
OyBae B €KOJIOT1YHUX TMHUTAHHSX, IPHUITYLICHHS, OKpe-
Mi JOCTi/DKEHHS 1 HaBiTh €MOIi MPU3BOAATH [0

HEJI0CTaTHhO OOIPYHTOBAaHMX BHCHOBKIB. Hanexuts
3’CyBaTH, SIKi III¢ TPOMUCIIOBI BUKUIU B aTMOchepy
BIUIMBAIOTh HAa O30HOBHWI MIap, sIKa POJb IPOAYKTIB
3TOpSIHHS aBTOMOOLILHOTO, aBiallifHOI'0 Ta PaKETHOI'0
MaJIHOTO, a TaKOX HPUPOJHOTO METaHy Ta IHIINX
ra3iB (BUSBWJIOCS IO Jesiki BynkaHu Kamyatku B
YHUCHI IHIIMX Ta3iB CHHTE3YIOTh 1 BHBEPrarTh (peo-
nu!). Hemae mifcraB He BBakaTH, 0araTo «iHO3eM-
HUX» BYJIKaHIB He Tipllle HAIIMX BUAUIAIOTH (1 BUILIS-
M B MHUHYJIOMY) (peoHH Ta iHIIi, HE MEHI HeOe3-
IeYHI JJI1 030HOBOro mapy rasu. ¥ 1982 p. dbpeonu
Oynu BUSIBIICHI HaBiTH B AHTApKTHUII: IX YTpUMYBalIu
OynbOallky TOBITPS, sIKE BMEP3J0 B aHTApKTHYHI
JBOJIOBUKKA TUCSYONITTS TOMY. Bci mi mIuTaHHS
BXOJSITh B HAWCKIATHIINN KIyOOK HEBIIKIAIHUX
3aBJlaHb E€KOJIOTii, BUPILIEHHS SKUX 4Yac HACTIHINBO
Bumarae [15].

Ha cporomni kuceHb, sSK ras3, Tak 1 piauHa,
BUKOPHCTOBYETbCSL ISl IHTEHCUiKalii TeXHOIo-
I'YHUX TPOLECIB Y MeTanyprii, HaTOBii MpomwuciIo-
BOCTI, XiMmii, Gi0oNOriuHIi Ta IHIIMX Tajy3sX MPOMH-
CJIOBOCTI, B aBiallii, KOCMOHABTHIII, MEIHUIINHI, TPaHC-
NopTi TOIO. Y OUIBIIOCTI PO3BHHEHNX KpaiH OCHOBHA
YacTHHA KUCHIO BUPOOJISETHCS IIEHTPasli30BaHO, Ha
BEJIMKUX YCTaHOBKAaxX 1 MO TPyOOroHax MepenaeThes
CIIOXKMBAayYaM Ha JIECATKHU 1 COTHI KiyloMmeTpiB. UacTuHa
KUCHIO 30epiraerbest (1 TPAHCIIOPTYETHCS) Y PIIKOMY
CTaHi.

Ha npuknani icropii Bizkpurts Okcureny mo0pe
BUJIHO, SIKUM 3BHBHCTUM Ta TEPHUCTUM € HULIX Y
HayIli, sIK 0araTo 3/iHCHIOETHCS MPOMAaxiB Ta IOMHU-
JIOK, SIK TIOCTYIOBO, 3aBJSIKM HAIOJIETJIMBIM Ipari
JIECSITKIB, COTEHb BYEHUX Ta IHXKEHEPIB, PO3KpPHBa-
I0ThCSl ICTHHA Ta 3HaHHSA. Mo)ke BUIATHCS, 10 B HAlI
Yac MM 3HAEMO Tak 0araTo Ipo KUCEHb, 10 OYiKyBaTH
4Oro-HeOyTh HOBOT'O i3 BIIACTHBOCTEH Ta 3aCTOCYBaHb
KHCHIO 30BCIM HEMOXKHA. 3pO3yMiJo, IO IIe HE TaK.
[Nomanpmmii pO3BUTOK HAYKH Ta TEXHIKH 0€3yMOBHO
PO3LIMPHUTH MEXI HAIIMX 3HAHb PO KUCEHb.
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Tamapuyx Temana Pomanigna — KaHAUAAT XIMIYHUX HAyK, JIOIEHT, 4WIEH-KOPECIIOHACHT AkajaeMmil

TEXHOJIOT1YHHX HayK Y KpaiHu, TOUEHT Kadeapu HeopraniqHoi Ta (izudHoi XiMil.

Cipenxo I'ennadii Onexcandposuy — 1OKTOp TEXHIYHUX HAyK, Mpodecop, akaaeMik AkaaeMii TeXHOJIO-

I'YHUX HayK YKpaiHu, 3aBigyBad kadenpu HeOpraHiuHOiI Ta (pi3UIHOI XiMii.

JIackoscvka Mapia Pomaniena — ctyneHTka 4 Kypey kadeapu HEOpraHivuHOi Ta (pi3UIHOT XiMii.
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