copus adMOTreHe3a
(OMOXMMKYECKOM DBOJIFOIIHN).
Mognens A.Onapuna -J1x.
XongenHa. Oneitel C. Mumiepa.
eULsl TCOPUH




B 1923 rony coBeTcKuM
OMOXUMHUKOM AJIeKceeM

OnapuHbIM ObLTa
pazpaboTaHa meopuis
OUOXUMUYECKOU
600U



A. . OnapuH, pycckuii
OMOXMMUK, aKaJIEMHUK, €Il B
1924 r. ony0IMKOBa CBOKO
MIEPBYIO KHUTY T10 TAaHHOU
po0JIeME IIPOUCXOKICHUS
KU3HA MyTEM OMOXUMHUYECKON
3BOJIFOLIUA

www.bnonoruaxummna.pd

2 mapra 1894 1. - 21 anpens 1980 1



Kucnopoj

yrnexucneiid ras

opraHuyecxue Havano
HyKneuHoeue
Monexyns Kxcnoru doTocuHTE3a SOACPROAW

anaapobuuie
baktepuu

pacTeHusn

npocreiwue

@ -

bakTepuu

HUBOTHbIE

MUJLIAAPABI J€T Ha3aJ Opyu (OpMUPOBAHUH MIAHEThI
OBIIIH
, KOTOpBIE 00Pa30BaINCh B OKEaHE U3 00JIce
IIPOCTBIX COCAUHEHUM.



OMOXHMHYECKYIO SBOJIIOIIHIO



CyTbh runoresbl:

POU30IILIO 3TO MyTEM XUMHUYECKO
3BOJIKOIIMHU, B PE3YJILTATE KOTOPOU
POCTEUNITNE OPTaHUYECKUE BEIIECTB!
Opa3oBaJIMCh U3 HEOPTAaHUYECKUX IO
ISHAEM CUJIbHO/ACHCTBYIOIIMNX (DU3H
XUMHUYECKHX (PaKTOPOB.




OnapuH BblJeJ€T TPH ITANA MEePexoaa OT
HEKUBOU MATEPHUH K KUBOU:

1) aTam cuHTE3a HCXOAHBIX OPraHUYECCKUX COCAUHECHUHN U3
HEOPraHWYECKHUX BEIIECCTB B YCIOBUIX IIEPBUUYHOM aTMOC(EPHI
paHHEW 3eMIIH;

2) stan ()OpMUPOBaHHUS B IEPBUYHBIX BOJOEMaX 3EMIU U3
HAKOIMMBILIMXCSI OPraHUYECKUX COCANHEHUN OMONOINMEPOB,
JIATIU0B, YIJI€BOIOPOIOB;

3) aTan caMOOpraHru3alii CI0KHBIX OPraHUYECKUX
COK OJIFOLIMOHHOE




IlepBbik 3Tan (0010 4 MJIPA. JeT HA3a/1)

I1o Mepe ocThIBAHUSA IJIAHETHI BOASIHBIC NAPbI, HAXOAUBIINECHd B
arMocdepe, KOHACHCHPOBAJIUCH U 00PYIIMBAJIUCH HA 3eMJII0
JIUBHAMMU, 00pa3ysi OrpOMHBbIC BOJAHbIC IPOCTPAHCTBA.

I10CKO0JBbKY MOBEPXHOCTh 3€MJIM 0CTABAJIACH FOpsiYeH, BOAA

HCIapsijaacCb, a 3aTCM, OXJIA’KAASICb B BCPXHHUX CJI051X
aTMOC(l)epr, BHOBb BbIIIa/{a/ia HA NOBCPXHOCTD IVIAHCTBI.

ITH IPOHECCHI MPOAOIZKAJIUCH MHOT'MC MUJIJIMOHBI JIET

Takum 00pa3oM B BoJIaX NEPBUYHOIO OKE€aHa ObLIN
PACTBOPEHBI PA3JIUYHBIC COJIM U OPTaHUYECKUE

COEIMHEHUS \




Bropou stan

[IpOoUCXOIUT CMATUYEHUE YCIIOBUN HA 3eMIIE, IO
BO3JICHICTBUEM HAa XMMUYECKUE CMECHU
MEPBUYHOIO OKEAHA ICKTPUUYECKUX Pa3psIOB,
TETJIOBOM SHEPTUH U YIBTPa()UOIETOBBIX JIyUeH
CTaJI0 BO3MOKHBIM O0OpPa30BAHUE CIOAKHBIX
OpraHWYECKUX COCAMHEHUN — OMOIIOJIMMEPOB U
HYKJIEOTHJIOB, KOTOPBIE, ITOCTENECHHO
00BEIUHSSACH U YCIIOKHSISACH.

NTorom 3BOJIOIINN CIIOKHBIX
OPraHUYECKHUX BEIECTB CTAJIO

ITOABJICHHUC KOALICPBATOB, NJIA
KOAIICPBATHLIX KaIICJIb.



KoauepBarsl — 310
KOMILJIEKCHI KOJUIOUIHBIX
YaCTHUIl, PACTBOP KOTOPBIX
pa3IeNsACTCSA HA ABA CJIOS:

CJIOM, OOTaThIN "KUIKOCTD,

KOJUTOUTHBIMH IIOYTH

JacTULIAMH CBOOOJHYIO OT
HUX

OKa3aJ1Ch CIIOCOOHBIMU
IOIJIONIATh M3 BHEIIIHEHN Cpeabl pa3IuuHbIC
OpPraHUYECKUE BEIECTBA, YTO 00ECIICUMIIO
BO3MOKHOCTh IIEPBUUYHOIO OOMEHA BEIIESC
CO CpPEJION.




Tperuu 3Tan

Hauan nevictBOBarhH
€CTECTBEHHBIN OTOOP

B PE3YJIbTATE COXPAHMUIIACh TOJBKO Majasi 4acTh
KOAICpBAaTOB

COXpaHUBIIHECS KoallepBaTHBIC KaIIM 00Iagain
CIIOCOOHOCTBIO K IIEPBUYHOMY META00IN3MY

D e

NOCTUTHYB ONPENIEIICHHBIX PA3MEPOB, MATEPUHCKASA KAILJIsl MOIJIA
pacnajarbCs Ha JOYEPHUE, KOTOPHIE COXPAHSIIM 0COOCHHOCTH

MATEPUHCKOU CTPYKTYPhI
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AZOTHCTHIC OCHOBAHKWA
Yrnesoas
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Cxema BHOXMMHUYECKON
asontouun no A.U. Onapuny




OMOXUMHYECKOU
3BOJIIOLUY MTOIYY
pPa3BUTHUE B TPyIdax
AHIJIMHMCKOIO YUYEHOI'O

w



pPa3BUBAI UJECH, CO3BYYHbBIE
IPEACTABICHUSIM
A. U. Onapuna. °




PKOH XOJIIEHH

From Scim 7/89 image by Andy Christes




B IIOIIOIIAs U3 OKPY KaBIIEH Cpelibl OCIIKOBBIC
BEII[CCTBA, , 1 OHM

, HO y>Ke JKMBBIC KJICTKH, a
XUMUYECKHE COCTMHEHHUS BHYTPEHHETO COCTaBa MO3BOJISIIN
MM PacTH, BUJIOU3MEHSATHCS, OCYIECTBISATH OOMEH BEIIECTB 1
pa3MHOXKaThCH.

KoauepeaTel. CnpaBa — KoauepBaTbl CO CNOMXHbBIM CTPOEHMEM.,

(om nam. coacervatus — «cobpanubvlii 8 Kyuy») unu «llepsuunvlii 6y160H» —
MHO2OMONEKYIAPHBIU KOMNILEKC, KANIU UL CJLOU ¢ OoNbUell KOHYeHmpayuell pa3zeedéHHozo
seujecmaa, uem 8 OCMAaIbHOU 4acmu pacmeopa moeco Hce XUMULECKO20 COCNAEA.
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IIPOMCXOXKICHUS KU3HU Ha 3eMIIE,
;
IpU3HAHA MHOTUMHU YYCHBIMU, OJHAKO H3-
3a 00JIBIIOI0 KOJUYECTBA MPEANOI0KECHUN
U JOIYIIECHUH, OHA BBI3BIBAET HEKOTOPHIE
COMHEHHUS.




Teopus OnapuHa — XonoelHa

AneKkcaHap OnapuvH B
KoauepsaTtHaa Kanna nabopartopum

© Micropolitan.org




[locTynmupyert, 4To X13Hb BO3HUKIIA HA
3eMiIe IMEHHO M3 HEe)KHMBOW MAaTEpPHH, B
YCJOBHUSX, MMEBIIIMX MECTO Ha MJIaHETE
MUJUIHAP/BI JIET Hasa . OTH YCIOBAS
BKJIIOYAIM HAJIWYUE HCTOYHUKOB
YHEPIUH, ONPEACICHHOIO
TEMIIEPATyPHOIO PEKHUMA, BOJIbI U
APYTUX HEOPTAaHUYECKUX BEIESCTB

I-‘. [
|




JTanbl pa3BUTHUA KU3HHU HA 3emMJie mo runore3e OnapuHa—XoJaeinHa

BpemenHoii nmepuos JTanbl BOSHUKHOBEHUS KU3HU CoObITHS, IpOKCXOAsilIKNe HA 3emJIe

Ot 6,5 1o
3,5 MJIpJT JIET TOMY Ha3al

Ot 3,5 1o
3 MJIpJ JIET TOMY Haza/l

3 MJIpZ JIET TOMY Ha3aj

1

O06pazoBaHue NepBUYHON aTMOChEPHI,
coJieprKalleil MeTaH, aMMHaK, YIJIEKUCITBIN
ra3, BOJIOPO/l, OKUCh YIJIEpPO/Aa U Mapbl
BO/JIBI

OxuaxxieHue miaaHeThl (HIKe
temmneparypsl +100 °C Ha ee
MOBEPXHOCTH ); KOHJACHCAIIHSI TAPOB BOJIBI;
oOpa3zoBaHue IEPBUYHOTO OKEAHa;
pacTBOpEHHUE B €ro BOJIE Ta30B U
MUHEPAJIbHBIX BEIIECTB; MOITHBIEC TPO3bI
CuHTE3 MPOCTHIX OPTaHUYECKHUX
COEIMHEHUN — aMUHOKHCIIOT, CaXxapos,
A30THCTBIX OCHOBAaHUN — B pe3yibTaTe
JENUCTBUS MOIIIHBIX AIEKTPUYECKHUX
pa3psaoB (MOJIHMIA) U yIbTpadruoIeTOBOM
paauanuu

O0pa3oBaHue MPOCTEHIINX OCIIKOB,
HYKJIICMHOBBIX KUCJIOT, MMOJIUCaxXapuaos,
JKHUPOB; KOAIIePBATOB

OO6pazoBaHHe MPOTOOMOHTOB, CITOCOOHBIX K
CaMOBOCIPOU3BEJICHUIO U PETYIUPYEMOMY
0OMEHY BEIIECTB, B pe3yJIbTaTe
BO3HUKHOBEHMSI MEMOpaH ¢ U30MpaTeIbHON
MPOHUIIAEMOCTBIO U B3aUMOJICHCTBUI
HYKJICMHOBBIX KUCJIOT ¥ OEJIKOB

Bo3ankaoBeHue OpraHru3MOB, UMCHOIIIHUX
KJIETOYHOE CTPOCHHE (TIEPBUYHBIX IPOKAPUOT-
Oaxrepwii)



CNU R CMOTY CUHTEIUPOBATD
KU3HL 34ECh... TO TEM CAMBIM AOKAXY,
UTO ANA UIHAYASIBHOTO BOIHUK-
HOBEHUS KU3IHU He BbIn
Heobxoaum pasym!

Becbma yOenuTenbHBIC 10KA3aTeILCTBA
BO3MO>XHOCTH OCYILECTBICHUSA 2-I'0 U 3-TO 3TAIOB
PA3BUTHS KU3HM MOJIYYCHBI B PE3YJIbTATE
MHOTOYHMCJICHHBIX YKCIICPUMEHTOB 11O

NCKYCCTBEHHOMY CHHTE3Yy OMOJOTrHYSCKUX
1(0)$(0)%(5]010):7 /
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" Bmeppeie B 1953 . C. Muiep
) \(CI_HA) AOCTATOYHO MPOCTYIO
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M3 CMECH Ira30B U MapOB BOJIbI IO/
JNECUCTBUEM YIBTPA(DHOIETOBOTO
OOJIY4YEHHUS 1 DICKTPUIECKUX
S3UPOBAThH PSIJIL

X

DASPALOE



[IyOnukaimus B )KypHalie OIKUCHIBACT
NAHHBIC, YCKOJB3HYBIINE OT YUEHBIX 0 C
JTAIITHAM JIET Ha3az[

Hw

t




B0OXHOBUII OOHO20 U3 CEOUX NOOONECYHDIX,

, meopuel 00UCMOPUYECKO

abUOMUYecKo20 Cynd, U3 Komopozo noo
BIUSAHUEM BHEUHUX DAKMOPOE NONYYULUCD

To2oa nobenesckuii
aaypeam I'aponvo Opu,
NOIYYUBUUU
NPECMUNCHYIO NPEMUIO
3a OMKPbIMUE MAHCENOU
800bL U VEIeKUIUUCS
8NOCI0CMBUL
npoonemamu
KOCMOXUMUU,

AT




Jl1s TOrO 4TOOBI BOCCO37aTh PEAKIIUHM B 1a00OPaTOPHU B
YCIIOBUSIX, MPUOIMKEHHBIX K TEM, YTO HAapUIM HA 3eMIe
MUJIMAPbI JeT Ha3all, , pa3paboTa OpUTrHHAILHbIII
XAMHUYECKUH Tpruoop.

Anexrpoast

Kamepa ans
MCKPOBLIX
paspasos

TpyGka ana ©

yoneH A
BO3ayXxa

M BEeAeHMA
rasoBoi
cmecn

Oxnaxpennas soaa,
copepxawas
oprausm4eckne

gewecrsa




[IpubOop cocTout u3
, COZIEpIKaIIen
mapel METaHa, aMMHaKa U BOAOPO/a, B
KOTOPYIO CHU3Y HArHETAETCA TOPSIUYUHA
BOJISTHOU T1ap. KeE
PACIOI0KEHBI
, TCHEPUPYIOIIINE UCKPOBOU

pas3psij.

F10ecm—

Kunsimas Boza (1) co3gaet moToK Iapa, KOTOPbIA YCUITMBACTCS
COIJIOM acmnuparopa (Bpe3ka), UCKpa, MPOCKAKUBAIOIIAsI MEXKIY
3aMyCKaeT Ha0OpP XMMHUYECKHUX
pEBpallCHUN, OXJIAKIAET MOTOK BOJASHOTO
napa, CoepKanero NpoayKThl PEAKIIUU, KOTOPEIE OCENAIOT B
// Hen oy, Yuuepcuter NHanaHsbl.



B cBoeMm onbiTe MuJLiep
KCII0J1b30BAaJI Ta30BYI0 CMeCh,
COCTOAIILYIO U3:

BOJI0PO.

I1o nmpeamookennro MuJiiepa,
MMEHHO JTa CM‘npeoﬁ.ﬂaz{ana B
[epBUYHOM aTMochepe 3eMin



Tak Kak 3Tu ra3epl HE MOIVIM BCTYIIUTh B PEAKLIUIO B
€CTECTBEHHBIX YCIOBUAX, MUiliep nmoaseprai ux
BO3JICUCTBUIO JJIEKTPUUECKOU IHEPTUU, UMUTHUPYSI

I'PO30BKIC Pa3psIabl, OT KOTOPHIX, KaK
Ipeanoaarajioch, Oblia IoJyuyeHa SHEPrus B
paHHel atMocdepe

[Tpu Temneparype 100 C cmech
KUIISATWIACh B TCUCHUE HEJIEIIH,

CUCTEMAaTUYHO IOJIBEPrasiCh
BO3JACUCTBUIO AIEKTPUUECKHUX
pa3psaoB.

13 ABAAI HHOKMCJIOT,
COCTABJISIIONIL HOBY JIIO0010
0esika, 00pa30BaJIMCh TOJIbKO

- \



ITocne cmeptu CtuBeHa Muiuiepa, pazoupasi ero
THEBHUKU U apXUBHI, OJIU3KHUE U KOJJICTH OOHAPYKUJIU
3aIlMCH, OTHOCAIIMECSI K padoTraM 50-X roJioB, a TaKKe
HECKOJIBKO CKJISHOK C IMOIIHCSIMU.

Ha TO, YTO
COAEPKUMOE CKIAHOK — HE UTO MHOE,
KaK IPOAYKTHI CHHTE3a B anmaparax

Muiepa, coxpaHeHHbIE aBTOPOM B
HEeNMPMKOCHOBCHHOM BH/IC.




Onbitel CToHIM MuJjLiepa,
IOIBITABIIETOCA B MIPOOUPKE
ITIOBTOPHUTH 3aPOKACHUEC )KU3HU HA
3emiie, ObLIH KyJa YCHEIIHEE, YEM
nojiaras caM Muiep. CoBpeMEHHBIE
METO/IbI ITO3BOJIMIN HAWTH HE IISITh, a
BCE€ 22 aMMHOKHCJIOTHI B XUMHUYECKOU
IOCY/JIE,




Ha nporsizkenuu nmocjaeaywmux 20 jger 0b110
YCTAHOBJICHO:

Atmocdepa B onbiTe Muiiiepa
ObLiIa GUKTUBHOU

Pannss armocdepa 3emin cocTosijia He U3
METAaHA U AMMHUAKAa, a U3 a30Ta, IBYOKHCH
yrijiepoaa ¥ BOAHBIX HCIIAPEHU, a
IKcnepuMeHT MuJjiiepa OblJI HUYEM MHbIM,
KaK OTKPOBEHHOM JIOKbIO.

B onbITax, AJ15 MOJy4eHHsI AMUHOKHCJIOT, OpaJjin
roTOBbIA aMMHAK, a CaM 110 ce0e, a0MOreHHbIM
Crmocooom, o0pa3zyercsi OH TOJIbKO IPH BHICOKOM
JABJIEHUU U TEMIIEPATypax U3 IKBUMAJISIPHOM

CMeCH BOOPOIA U a30Ta, B NPUCYTCTBUH

KaTajau3aTropa
e



Muuiep MCIiojib30Ball B SKCIIEPUMEHTE
MEXaHN3M ''X0JI0JHOIr0 KankaHa'', mo
ecmsb 00pa306asUUECcs: AMUHOKUCTONbL
cpasy dce ObLIU U30TUPOBAHBL OM
BHEUIHelU cpeobl.

Ecin Ob1 He OBLJIO 3TOI0
MEXaHM3Ma, aTMOC(epHbIE YCJI0BUSA
TOTYAC K€ Pa3pYIIUJIM ObI 3 TH
MOJIEKYJIbI.




Muiuiep, HCIIOJIL30BaB METO, «XOJIOJHOIO KallKaHay, caM

COKPYIIIHMJ CBOE YK€ YTBEPKICHHE O BO3MOKHOCTH CBOOOTHOTO
00pa3oBaHUsl AaMMHOKHUCIIOT B aTMOcdepe.

B urtore Bce yCuIis MOKa3aliy, YTO JIAKE B UJICAILHBIX YCIIOBUSX
1a00paTOPHUM HEBO3MOXKHO CHUHTE3UPOBAaTh aMUHOKMCIIOThI O€3
MEXaHHU3Ma YTOOBI MPEAOTBPATUTH PACIICILICHUE
AMUHOKHCJIOT YK€ IMOJT BIUSIHUEM COOCTBEHHOM CPEJIbI, TaK YTO HE
MOXET OBITh M PEYH O CIIyYaHOM MX BO3HUKHOBEHHUH B IIPUPOJIE. N




IHoy4yeHHBbIE aMUHOKHUCJIOTHI
0Ka3aJIMCh «HEKNUBBIMI):
HE TOIr0 HANIPaBJICHUSA
BpallleHUS —
IDPEeKT KKMPAJTLHOCTH.

B pe3yJbTare onbiTa ObLI0




B pe3yabTare onbiTa ObLJIM

IHOJYYCHbI aMUHOKHUC/IO0THI

¢ Pa3HbIM IIOBOPOTOM (OpHEeHTAIIHEH)

) J1eJI1aecT




Tepmun

NPOMCXOAUT OT IPedecKoro
ciaosa ''xupoc"

- PYKA




KHPAJbHOCTD

posBnexwe KupanbHoCTH

LU VIGINELS

SO

CCONVORVOLUS ARVENSS - LONCERA SEAPERVRENS BACLLUS ST
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MoryT ObITh:
3epKajbHO CUMMETPUYHbI

3epKajJbHO aCHMeTPUYHbI (KaK JieBas U
npaBasi NePYATKH)

T. e. MOryT BCTpEYATHCH KAK B «JI€BOMY», TAK
«ImpaBoM» BapuaHTe — 3P PeKT XUPAJILHOCTH (
rped. cheiros — pyka)




«2KuBbBI€ MOJIEKYJIbDY

NMEHHO KHPAJIbHOCTb MOJIEKY.I
onpeaeaser OMOXUMHYECKYIO
IPAHUIY MEXKAY KUBbBIM U
HeKMBbIM



IInma v numeBbie 100aBKHA

KupajbHOCTh MOJIEKYJI UM COIJIACYETCS C
KHPAJTbHOCTHI0 MOJIEKYJI YeJI0BEYeCKOIo
OpPraHu3Ma mnojao00Ho ToOMY,

KAK MpPaBble TAaUKH COIVIACYIOTCH C MPABBIMU
00JiITaMH, a JieBble — C JIEBbIMH

TO OHA ORA3bBIBACTCHA

OHO0JIOTHYECKH SIOBUTOU



KHpaJbHO HEYHCTHIE MOJICKYJIbI

CunreTnyecKkue BUTAMHUHDI

CuHTeTHYECKH (MCKYCCTBEHHO, XUMUYECKH)
MOJIY4YeHHbIe OM0T00aBKH

CuHTeTHYeCKH (MCKYCCTBEHHO, XUMUYECKH)
IOJIYYE€HHbIE JIEKAPCTBA

YyeJi0BeKY,



I'apoasa Ypu (FOpn)
yuuTeab Mujiepa

IMPU3HACTCH B CJICAYIOLLIEM .
((. (N J

94

Ho, cienyst CBOMM yOeKICHUSM,

_OnHako 3Ta
KOMILJIEKCHOCTHh HACTOJIbLKO BEJIUKA, YTO JaKe
[HPEeICTABATH IBOJIIOIMIO IJIA HAC OY€Hb CJI0KHO.)



Ha bropokanckom cummosuyme B 1971 roay
cKa3aJ:

«Mpbl He BUIMM IYTHU OT HEPBUYHOI0 0YJIHOHA
10 eCTeCTBEHHOI0 0TOopa. MOXKHO MPUUTH K
BbIBOY, YTO MMPOUCXO0KAECHUE JKU3HHU — YY/10,
HO 3TO CBH/IETEJbCTBYET TOJbKO 0 HAILLIEM

HEC3HAHUN)).




