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BBenenue.

[TpoGiiema 3aporKaeHUs KU3HN HA HAICH IUIAaHETE SBIISICTCS OJTHOM M3 BaXKHEHIITHX
Ha CErOAHAIIHUM JEHb Uil BCErO 4YesjoBeuecTBa. YeNoBEeK BCerjga XOTeN 3HaTh,
OTKyZia IPOM3OLIEN OH M BCE XKMBOE €ro OKpyKaromee. B cambIX ApeBHEHUIINX
pENUTUSIX MUPA Mbl YK€ BUJIUM MEPBBIC TEOPUHU O MPOUCXOKICHUU KU3HU. [lo31HEE
AHTUYHBIE MBICIIUTEIN HECKOJIbKO O0Jiee yOeAUTENBHO AaBajiu OTBET HA 3TOT BOIPOC,
HO BCE K€ JKM3Hb, U BCE YTO C HEIO CBSA3AHO OBLIO OKPY>XKEHO OpPEOJIOM CBATOCTHU, B
9TH JieJia MOTJIM BMEIIUBAThCA pa3Be uTo 0oru. CpeIHEBEKOBhE TAK)KE HE MPUHECIIO
HAYETO HOBOr'O, KPOME TEOPUHU CamMO3apoxkaeHusA. M cryCcTsa HECKOJIBKO CTOJIETUM, B
BOCEMHAQ/IIIATOM BEKE, HAYalluCh TMOMBITKA pa3o0paThCsi B ATUX IMpodiieMax C
HAy4yHOM TOYKHM 3pEHHs, NMPHU3BaB Ha NOMONIIb TO, C MOMOIIbI uero [amuneei
OTIPOBEPT MPOBEPEHHOE THICSYEICTUSIMU, HO OIIMOOYHBIC, B3TJISAIABI APUCTOTEINS, -
Hay4YHBIM JKcHepuMeHT. IlepBble jk€ SKCIEePUMEHTHl TOKa3add OIIMOOYHOCTH
CYyLIECTBOBABIIEM B TO BPEMs TEOPUM CAMO3apPOXKACHUS, HO U IOCTABWIM HOBBIC
Borpockl. M Bcerma s oKa3aTenbCTBa WA OIPOBEPKEHHS TEOPUM U THUIOTE3
NPUMEHSUICST DKCIIEPUMEHT, KaK caMoe HaJeKHOe OeCHpHUCTPaCTHOE CPEICTBO
paspenieHns HaydHbIX CropoB. IlocTernmeHHO B XO0A€ SKCHEPUMEHTOB HAYAIH
BBIJICJINTHCA HAIPABJIEHUS, MO KOTOPHIM HAYYHBIE HW3BICKAHUA MOIJIM IMPUHECTH
OonpIIME TUTOABI, TaK, HAMPUMEP YAaJoCh IOJIYYUTh HEKOTOPHIE TMPOCTHIC
OPraHUYECKUE BEIIECTBA U3 HEOPTaHMYECKUX, U 3TO BCEISIIO HAJICKIY B YUEHBIX Ha
MPUOTKPBHITUE TaWHBI 3apOXKACHUS XU3HU. llocnenyromme ynauHbie 3KCIEPUMEHTHI

0 CHHTE3y BCE 00JIee U CIIOXKHBIX BEHISCTB YKPEIUSUIA BEPY B IMPEICTOSIINN YCIIeX.

MeHs O4YeHb 3aMHTEPECOBAIN ATH JKCIIEPUMEHTHI, 3aX0TENIOCHh OOJbIIE Y3HATH 00
9TON OYEHb MHTEPECHOM TeMe, TIOATOMY JIJIsl CBOero pedepara st BLIOpa 3Ty, caMylo
MHTEPECHYI0, Ha MOW B3rJIsim, Temy. M Xxodercs BepUTh, YTO XOTsA OBl uepes
HECKOJIBKO JICCSTUIICTUH, OMOJIOTHS pPACCTABUT BCE TOYKH HAJ 1 B TOW OYCHb BAKHOU
npobieme.




1. Bo3HuKHOBeHHE KHU3HHU Ha 3em.Ie.
1.1 Pa3BuTHe npeacTaBJIeHUH 0 NPOUCXOKICHUH KU3HH.

IIpoucX0oXKIE€HHE >KM3HM — OJHA M3 TPEX BAXKHEHIIMX MHPOBO33PEHYECKUX
npoOiieM Hapsiay ¢ TmpoOJIeMOi MPOUCXOXKACHUs Hamieil Beenmennoit m mpoOGiemoii
IIPOUCXOKICHHUS YEIIOBEKa.

[lonbITKM TOHSATH, KAk BO3HUKJIA M pa3BUBAJach >KU3Hb Ha 3emie, ObUIH
OPEeIIPUHATHl ellle B TIyOOKOW JpPEeBHOCTH. B aHTHMYHOCTH CIOXWIHCH JIBa
IPOTUBOIMOJOXKHBIX MOAX0Ja K PEIIEHUI0 3To mpobiemsbl. [lepBblil, penurnosHo-
UJCATUCTUYECKUM, UCXOAWI U3 TOr0, YTO BO3SHUKHOBEHHE )KM3HH Ha 3EMJIE HE MOTJIO
OCYIIECTBUTHCS €CTECTBEHHBIM, OOBEKTHBHBIM, 3aKOHOMEPHBIM 00pa3oM; XHU3Hb
SABJISIETCS CJIEICTBUEM 00KECTBEHHOTO TBOPYECKOTO aKTa (KpEealnOHU3M), U TIOTOMY
BCEM CYILIECTBAM CBOWMCTBEHHa 0c00asi, He3aBUCHMMAas OT MATEpUAJIBLHOTO MHPA
«OKU3HEHHas cuia» (vis vitalis), koTopas HampaBisIeT BCE MPOLECCHl KU3ZHU
(Butamu3zM). B ocHOBe BTOpPOro, MaTepUAIUCTUYECKOIO TMOAXOAA JIEXKAJO
IPEICTABIECHUE O TOM, YTO IOJ BJIMSHUEM E€CTECTBEHHBIX (PAKTOPOB JKUBOE MOXKET
BO3HHUKHYTh M3 HEKHMBOI'0, OPraHMYECKOE M3 HeopraHmdeckoro. HecMorpst Ha cBOXO
OPUMUTUBHOCTb, IEpPBble HCTOpPHUUYECKHE (OPMBI KOHLEMIUU CaMO3apOoXKICHUs
CBITpaJIA MIPOTPECCUBHYIO POJIb B OOpb0E C KpearmoHN3MOM.

Nnea camo3apokaeHus MOIMYy4Ynila IUPOKOE PACIIPOCTPAHEHUE B CPEIHEBEKOBLE U
anoxy Bo3poxkaeHus, Korjaa I0IyCKajlach BO3MOKHOCTb CaMO3apOXKIEHUS HE TOJIBKO
IIPOCTBIX, HO U JOBOJIBHO BBICOKOOPTAHM30BAHHBIX CYIECTB, AK€ MIIEKOIMUTAKOIINX
(HampuMmep, Mbllel u3 TpaAnok). Hanpumep, B Tpareauu B. lekcnupa «AHTOHMN 1
Kineonarpa» Jleonna rosoput Mapky AHTOHMIO: «Bammm ernneTckue rajbl 3aBOISTCS
B Ips3M OT Jiydeil BALIEro eruIeTcKoro COJHIEA. BOT, HampuMep, KPOKOIMIL..» .
N3BectHrl nomnbiTku [lapanensca pa3paboTaTh pelenTbl UCKYCCTBEHHOT'O YellOoBEKa
(roMyHKYyJTyCa).

HeB03MOXXHOCTh MPOM3BOJIBHOIO 3apOKIACHUS JKU3HM OblIa JOKa3aHa LEJIbIM
panoMm oneiToB. HWranpsHckuint ydeHbld @O. Penu 3KCHEpUMEHTAIbHO JI0Ka3all
HEBO3MOXKHOCTb ~ CaMO3apOXACHUS  CKOJIbKO-HUOYIb  CJIOXKHBIX  JKUBOTHBIX.
[IpumeHeHne MHKpOCKONa B OHOJOTMYECKHX MCCIEAOBAHUSAX CIOCOOCTBOBAJIO
OTKPBITHIO OOJIBIIOTO pa3HOO0Opa3usi OJHOKJIETOYHBIX OopraHu3MoB. Ha »Toii ocHOBe
BHOBb BO3POAWINCH CTapbleé HJIEU IMPOU3BOJIBHOIO CAMO3aPOXKACHUS NPOCTEHIINX
cyuiecTB. OKOHYATEIBHO BEPCUS O caMO3aposkaeHun Oblia pazseHuyana JI. Mactepom
B cepennHe XIX Beka, JI. [TacTep mokasan, 4To HE TOJBKO B 3allaTHHOM COCYJE, HO U
HE3aKpbITON Ko0€ ¢ JIMHHOW S-00pa3HOil TOPJIOBHHON XOPOIIO MPOKUIISTYEHHBIH
OyJbOH OCTAa€TCs CTEPHJIBHBIM, MOTOMY YTO B KOJIOY 4epe3 Takyli TOPJIOBHHY HE
MOTYT MPOHUKHYTh MUKpPOOBbI. Tak ObUIO JOKa3aHO, YTO B HallE BPEMs KaKOW Obl TO
HU OBLIO, HOBBIM OPTaHU3M MOKET MOSBUTHCS TOJIBKO OT JPYTOro >KMBOTO CYIIECTBA.

[losiBnenue xu3HU Ha 3emiie MbITAIUCh OOBICHUTH U 3aHECEHUEM €€ U3 JIPYTUX
KocMuueckux MupoB. B 1865 r. Hemeukuid Bpau I'. Puxrtep BBIIBUHYJ THIOTE3Y
KOCMO30€B (KOCMHYECKHX 3a4aTKOB), B COOTBETCTBHM, C KOTOPON >KU3Hb SIBIAETCA
BEYHOM M 3a4aTKHU, HACEISAIOIIAE MHUPOBOE MPOCTPAHCTBO, MOTYT IEPEHOCHUTHCS C
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OJIHOM TIUIaHEeThl Ha JIPpyryr0. OTa rumnore3a ObUia NOAJAEp)KaHA MHOTHUMH
BbljaromumMucs yuenbiMu XIX B. — VY. Tomconom, I'. I'enpmromeuem u ap.
Cxonnyto runore3y B 1907 r. BBIABUHYJI U3BECTHBIN MIBEICKUI €CTECTBOUCTIBITATEN
C. Appennyc. Ero runoresa nojgy4dnsia Ha3BaHUE MAaHCIIEPMUN: BO BCeneHHON BEYHO
CYHIECTBYIOT 3apOJIbIIIN KU3HU, KOTOPbIE ABUXKYTCS B KOCMHUYECKOM IPOCTPAHCTBE
10/l JABJICHMEM CBETOBBIX JIydeil; momajgas B cepy NPUTSHKEHHS IUIAHETHI, OHU
OCENAIOT Ha €€ MOBEPXHOCTHU U 3aKJIaJbIBAIOT HA ATOM IMIAHETE HAYaJIO dKUBOTO.

EcrectBo3zHanne XX B. clienano mar BIEpE] B U3YUECHHUM KU3HH, €€ MPOSBICHUN
Ha 3emuie M 3a ee mpenenamMu. Takue OTpaciy 3HaHUM, Kak Ouoxumus, OModusuka,
TCHETHKA, MOJCKYJsIpHAas OWOJOTHsA, KOCMHYECKass OWOXMMHS W JIp., HAMHOTO
paclIMpWIM IPEACTABIEHUS O CYIIHOCTA 3€MHOM JKU3HHU, O BO3MOXKHOCTH
CYIIIECTBOBAaHMs TOJOOHBIX SBJICHWI BHE MpeAesioB Hamied riaHeTsl. Celyac yxe
ONPENICICHHO BBIICHEHO, YTO «a30yKa» »KUBOTO CPAaBHUTEIBHO MPOCTA: B JIHOOOM
CYyILIECTBE, KUBYLIEM Ha 3emie, NpucyTcTByeT 20 aMHUHOKHUCIOT, IIATh OCHOBAHUM,
nBa yrieBona u oguH (ocdar. CymecTBoBaHuEe HEOOIBIIIOTO YHCIA OJHUX U TEX KE
MOJIEKYJI BO BCEX KHUBBIX OpraHu3Max yOeXJaeT Hac, YTO BCE JKUBOE JIOJKHO UMETh
€IUHOE IPOUCXOKICHUE.

Otpulianve BO3MOXKHOCTH CaMO3apOXXJACHUS JKU3HU B HACTOAIIEE BpEMs HE
IPOTHUBOPEYNUT NPEACTABICHUSIM O TMPUHIMINAIBHOM BO3MOYKHOCTU Pa3BUTHS
OpraHUYECKON MNPHUPOJbI M KU3HU B MPOIUIOM W3 HEopraHuuyeckoil marepuu. Ha
ONPENEIICHHONW CTaluH Pa3BUTUSA MATEPUH KU3Hb MOKXET BO3HUKHYTh KaK pE3yJbTaT
€CTECTBEHHBIX MPOLIECCOB, COBEPIIAKOIIMXCA B camMoud Marepuu. Kpome Ttoro,
3JIEMEHTAapHbIE XUMHUYECKHE MPOLIECCHl HAa HAyajbHBIX JTalaX BO3HUKHOBEHUS H

Pa3BUTHS KU3HU MOTJIM MPOMCXOJUTh HE TOJIBKO Ha 3eMJjie, HO U B JIPYTUX YaCTAX
Bcenennoit u B pasznuuHoe Bpems. [loaTomy He HCKIIFOYaeTcss BO3MOXKHOCTH 3aHe-
CEHUS OMPEJCIICHHBIX MPEANOCHIIOUHBIX (haKTOpPOB XM3HU Ha 3emuro m3 Kocmoca.
Onnako B M3y4YEHHOM MOKa 4eloOBEKOM udacTh BceneHHON TolbKO Ha 3emiie OHU
MPUBEIHN K (HOPMHUPOBAHUIO U PACIIBETY KU3HHU.

1.2 Bo3HuKHOBeHHUE KU3HU.

C mo3unmii COBPEMEHHOM HAyKH JKM3Hb BO3HUKIIA W3 HEXHMBOIO BELIECTBA B
pe3ynbTaTe 3BOJIIOLHUHA MAaTEPHUH, SBIIETCS PE3YyJbTaTOM €CTECTBEHHBIX IIPOLIECCOB,
npoucxoauBIIMX BO BceeneHHol. JKnu3Hb — 3TO CBOMCTBO MaTepHH, KOTOPOE paHee
HE CYyILECTBOBAJIO U MOSBUJIOCH B OCOOBII MOMEHT MCTOPUU HAIIEH MIaHEeThl 3eMIIsl.
BO3HMKHOBEHHE XU3HH SBUJIOCH PE3YyJbTAaTOM IIPOLECCOB, MPOTEKABIIMX CHayaia
MWUIAApABI JIeT BO BceneHHO#, a 3aTeM MHOIM€ MWUIMOHBI JieT Ha 3emue. Ot
HEOPraHWYECKUX COCTUHEHUM K OPraHWYeCKUM, OT OPraHUYECKUX K OMOJIOrMYECKUM
— TaKOBBbI IOCJIEIOBATENIbHBIE CTAIWH, 110 KOTOPBIM OCYIIECTBISJICA IPOLECC
3apOXKIACHUS )KU3HU.

Bo3pact 3emnu ucuucnsercs npuMepHo 5 mupA. ser. JKU3Hb CyIIeCTByeT Ha
3emute, BUAUMO, Oonee 3,5 mupa. set. [IpusHaku nesTeNbHOCTH KUBBIX OPTaHU3MOB
0OHapy’KeHbI B JOKEMOPUICKUX MOPOJIaX, PACCEIHHBIX 0 BCEMY 3€MHOMY IIapy.

B cnoxHOM mponecce BO3HUKHOBEHUS MU3HM HAa 3€MJIE MOYHO BBIICIHUTH
HECKOJIBKO OCHOBHBIX 3TanoB. [IepBblil U3 HUX CBsI3aH ¢ 00pa30BaHUEM MPOCTEUIINX




OpraHUYECKUX COCIMHEHUN U3 HEOPTaHUUECKHUX.

Oo0Opa3zoBaHue NPOCTHIX OPraHUYEeCKMX coeauHeHuil. [Ipoucxoxnenue xu3Hu
CBSI3aHO C MPOTEKAHHUEM OINPEJCICHHBIX XUMHYECKUX PEaKIMil Ha TOBEPXHOCTH
NEePBUYHOM TJIaHeThl. KakoBBI k€ OCHOBHBIE ATAllbl XUMUYECKON IBOJTIOIINH YKU3HU?

Ha navanpHbIX 3Tanmax cBoel MCTOpUM 3eMJIsl MPEJCTaBisia cOO0M pacKaleHHYIO
aHeTy. BenencrBue BpamieHus Mpu NOCTENEHHOM CHUXEHUH TEMIIEPATYPhl aTOMBI
TSDKENIBIX AJIEMEHTOB IEPEMEIIAJIUCh K LEHTPY, a B TIOBEPXHOCTHBIX CJIOAX
KOHIIEHTPUPOBAIUCH aTOMBI JIETKUX 3JEMEHTOB (BOJOpOAA, Yriepoia, KUCIOpoja,
a30Ta), M3 KOTOPBIX M COCTOAT TeJla UBbIX opranu3MoB. [lpu nanbHeiem
OXJIAXKJEHUU 3€MJIM MOSIBUJINCh XUMUYECKUE COCTMHEHUS: BOJIa, METAH, YIJIEKUCIbII
ra3, aMMHaK, IIUAHHUCTBIA BOJOPOJ, @ TAKKE MOJICKYJISIPHBIM BOJIOPOJI, KHUCIOPO/I,
a30T. OU3MYECKUEe U XMMHUYECKHUE CBOMCTBA BOJbI (BBICOKHW IMMOJbHBIA MOMEHT,
BSI3KOCTh, TEIUIOEMKOCTh W T. J.) U yriepojaa (TPyAHOCTb OOpa30BaHMS OKHUCIIOB,
CHOCOOHOCTP K BOCCTAaHOBJICHHIO W OOpAa30BAaHMIO JIMHEHHBIX COEIUHEHUIN)
OMpEeIeNIUIIN TO, YTO UMEHHO OHU OKA3aJUCh Y KOJBIOEN KU3HHU.

Ha »Tux HavanpHBIX 3Tamax CIOXKWIAch NepBUYHAs aTMochepa 3emiin, KOTopas
HOCHWJIA HE OKHUCIIMTENBHBIM, KAK CeldYac, a BOCCTAHOBUTENbHBIN xapakrep. Kpome
TOro, OHa OblIa Ooratra WHEPTHBIMU Ta3aMu (TelMeM, HEOHOM, aproHoM). JTa
nepBuYHas atMocdepa yxke yrpaueHa. Ha ee mecte oOpazoBanachk Bropast armocdepa
3emiu, coctosimas Ha 20% u3 KUCIOpOoJa — OJHOTO M3 HamboJiee XMUMHUYECKH
aKTUBHBIX Ta30B. JTa BTOpas arMocdepa — MPOAYKT pa3BUTHUS KU3HHU Ha 3emIle,
OJIHO U3 €ro TI00ANbHBIX CJICJICTBU.

JlanbHeillnee CHUKEHUE TeMIIepaTypbl 00yCIOBUJIO TIEPEXO] psia ra3000pa3HbIX
COCIMHEHUI B KUJKOE W TBEPJIOE COCTOSHUE, a TaKkKe 00pa30BaHHE 3€MHOW KOPHI.
Korpa temmneparypa moBepxHocTH 3emiu onycTtuwiack Huwke 100°C mpowusonuio
CTYIlIEHHE BOJASHBIX MapoB. J[IUTENbHBbIE JUBHU C YaCThIMU TPO3aMu MPUBEIH K
oOpa3oBaHHIO OOJBIIMX BOJOEMOB. B pe3yibrare aKTHUBHOM BYJKaHUYECKOM
NEATeNIbHOCTA W3 BHYTPEHHUX CIOEB 3€MJIM HAa MOBEPXHOCTH BBIHOCUJIOCH MHOTO
pacKaJeHHOM Macchl, B TOM Ynciie KapOu10B — COEAMHEHUM METAIOB C YTJIEPOJIOM.
[Ipu B3aumonmecTBUU KapOUIOB C BOJIOM BBIICISIIMCH YTJIEBOJOPOJHBIE COEIUHE-
Hud. [opsiyas qoXkaeBas BoJla KaK XOpPOIIUN pacTBOPUTENb UMeEla B CBOEM COCTaBe
PacTBOPEHHBIE YTJIEBOJIOPOIbI, @ TAKXKE T'a3bl (AMMHUAK, YIJIEKUCIBINA Ta3, IUAHUCTHIHI
BOJOPOJ), COIM U JAPYTHE COEIUHEHHs, KOTOpbIE MOIJIM BCTyNaTh B XUMUYECKUE
peakuuu. C 0cOOBIM yCIEXOM, BUIUMO, MPOTEKAIH IMPOILIECCHl POCTa MOJEKYNI MPHU
Hanmnuuu rpymbl —N=C=N—. ¥ 3Toiil rpynms! O0JbIITHE XUMHYECKHUE BO3MOKHOCTU
K POCTY 3a CYET KaK MPUCOEIUHEHHS K aToMy yTiepoJa aToMa KUCIOPOoJa, Tak U
pearupoBaHus ¢ a30TUCTBIM OCHOBaHMEM. Tak MOCTENEHHO HA MOBEPXHOCTH MOJIO-
O TMJaHeTbl 3eMJid HaKAIUIMBAJIUCh NPOCTEUINNE OpPraHMYEeCKUE COCIUHEHUSI.
[IprueM HakamuBamuch B OOJbIIMX KonudecTBax. [lojicueThl MOKa3bIBAIOT, 4YTO
TOJILKO MOCPEACTBOM BYJIKAHUYECKOW AESATEILHOCTH HA TMOBEPXHOCTH 3€MJIM MOTJIO
oGpasoBatkcst okono 10'® kr opraHMueckmx MoJeKyld. DTo BCero Ha 2-3 mopsjka
MEHBIIIE MacChl COBpeMeHHOM Ouocdeps!!

BmecTte ¢ TeM acTpOHOMHUYECKMMH HCCIEAOBAaHUSMHM YCTAHOBJIEHO, YTO W Ha
JIPYTUX TUIAHETaX, U B KOCMUYECKON Ta30MbUICBON MaTEpUU MUMEIOTCS YIIEPOJIHbIC
COEIMHEHNS, B TOM YHCJIE YIIIEBOJOPO/IBI.




Bo3HuKHOBEeHUE CJIOKHBIX OPraHNYeCKUX coeAuHeHuil. Bropoii atan Onorenesa
XapaKTepU30BaJICA BOSHUKHOBEHHEM 0OJIee CIIOKHBIX OPraHMYECKUX COCTUHEHHM, B
YacTHOCTU OEJKOBBIX BEUIECTB B BOAAaX MEPBUYHOIO OKeaHa. biarogapsi BbICOKOM
TeMIlepaType, IPO30BbIM pa3psliaM, YCUICHHOMY YJIbTPa(puOJIETOBOMY H3IYyUYEHHUIO
OTHOCHUTEJIBHO MPOCTHIE MOJIEKYJIbl OPraHUYECKUX COCTMHEHU MTPU B3aUMOJIEHCTBUU
C JPYyTMMH BEIECTBAMHM YCJIOXKHSJIMCh W 0Opa30BBIBAIUCH YTIJIEBOMABI, KHUPHI,
AMUHOKHUCIIOTHI, OCJIKK U HYKJIEMHOBBIE KUCIIOTHI.

Bo3moxkHOCTh Takoro cuHTe3a ObLia jAoka3zaHa onbsiTamu A.M. bBytineposa,
KOTOpBIN elle B CepeuHE IMPOILLIOr0 CTOJETUS TMOJAy4Yyuid U3 (popMaibleruaa
yrieBoabl (caxap). B 1953—1957 rr. xumukamu paznuunbix ctpan (CIIA, CCCP,
I'epmanuun) B 1EIOM psAlie SKCOEPUMEHTOB M3 CMECH Ta30B (aMMHaka, METaHa,
BOJAsiHOTO Tapa, Bojopoaa) npu 70—80°C u maBneHWH HECKOJIBKO atMochep mMmoa
BO3JICUCTBUEM  DJIEKTPUYECKHX  pas3panoB Hanpsokenuem 60 000 B wu
yIbTPaPHOIETOBBIX JIydell OBUTM CHHTE3UPOBAHBI OPTaHUYECKHUE KHCIOTHI, B TOM
YUCJIE AMUHOKUCIIOTHI (MJIUIUH, aJlaHUH, aclaparuHoBasi U rIIyTaMUHOBAasi KUCJIOTHI),
KOTOpBIE SBIIAIOTCS MaTepuajoM s oOpa3oBaHMs OENKOBOM MoiyieKyJbl. Takum
oOpa3zoM, ObUIM CMOJAEIMPOBAHBI YCIOBUS MEPBUYHON aTtMocdepsl 3emid, Opu
KOTOPBIX MOTJIM OOpa30BBIBATHCS aMUHOKHUCIIOTHI, @ MPU UX MOJUMEPHU3AUU — U
NEpPBUYHBIC OCIIKU.

DKCNEpUMEHTHI B 3TOM HaIpaBICHUHN OKa3aJuCh MEPCIEKTUBHBIMU. B nanbHelinem
(Mpy UCHOJIb30BAaHUU JPYTUX COOTHOIICHWM HCXOJHBIX Ta30B W BUIOB PHEPrUM),
MyTeM peakKIMy TOJUMEPHU3AIMH U3 MPOCTHIX MOJEKYJ MOJTydaan Oojee CIIOXKHBIC
MOJIEKYJIBI: O€JIKH, JIUMUJIbI, HYKJICMHOBBIE KHCIOTHI M MX MPOU3BOJHBIC, a IMO3KE
ObL1a JOKa3aHa BO3MOXHOCTh CHHTE3a B YCIOBHSX JIAOOPATOPUH U JIPYTUX CIOKHBIX
OMOXUMHUYECKUX COEAMHEHUHN, B TOM 4YHCIe OETKOBBIX MOJIEKYJ (MHCYJIHHA), a30-
TUCTBIX OCHOBaHUU HYKJI€OTHAOB. OCOOEHHO Ba)XXHO TO, YTO JabOOpamopHvie
IKCNEPUMEHMbL COBEPULEHHO ONPEOesieHHO NOKA3AIU B03MOICHOCMb 00pa3zosanue,
0eNKoBbIX MOJIEKY]L 8 YCIOBUAX OMCYMCMBUSL HCUSHU.

C ompezaeneHHOro 3Tana B MpoLecce XUMHUYECKOW 3BOJIIOLMKM Ha 3emile aKTUBHOE
ydacTue cTaj NpUHUMaTh Kuciaopoa. OH MOT HakaluIMBaThCsa B atMochepe 3emun B
pe3ynbTaTe pa3ioKEeHUs BOABI U BOASHOIO Mapa MoJl IEUCTBUEM YJIbTPa(HUOIETOBBIX
nyueit Conuua. (s mpeBpalieHuss BOCCTAHOBIECHHOW aTMoc(epbl MEepBUYHOM
3emMiIi B OKHCIICHHYIO ToTpeboBanock He MeHee 1—1,2 mupa. ner.) C HaKoIIeHHEeM
B aTMocdepe KUCIOpOJa BOCCTAHOBIEHHBIE COCIUHEHUS Hayald OKHUCIAThCS. Tak,
Opy  OKHUCJICHHM MeTaHa O0O0pa3oBaIUCh METWIOBBIA CIHUPT, (opMabaerusl,
MypaBbHUHAsl KHUCJIOTAa U JIPYTHE COEAUHEHHUS, KOTOPhIE BMECTE C JOKAEBOM BOJOI
nonajaid B NMEPBUYHBIA OKEaH. JTU BEIECTBA, BCTYIAasl B PEAKIMU C aMMHAKOM M
UAHUCTBIM BOJOPOJIOM, [ajld HA4yajlo aMHUHOKHUCIOTaM M COEJUHEHMSIM THUIa
ageHnHa. BaxxHO W TO, 4yTO 00JIee CIOKHBIE OPraHUYECKUE COEIUHEHHUS SIBISIOTCA
0osee CTOMKUMHM TIEepe]] pa3pyLIAIONIIM JEHCTBHEM yIbTPapHOIECTOBOIO H3IYUCHHUS,
YEeM MPOCTHIE COETUHEHUS.

AHanu3 BO3MOJKHBIX OLIEHOK KOJMYECTBA OPraHMYECKOTO BELIECTBA, KOTOPOE
HAKOIUJIOCh HEOPTaHUYECKUM IyTEM Ha paHHed 3emiie, BIEYATIIAET: 10 HEKOTOPBIM
pacueram 3a 1 MIpA. Je€T HaJd KaXAbIM KBaJpPAaTHBIM CAHTHUMETPOM 3€MHOMN
MOBEPXHOCTH 00pa30BaIOCh HECKOJBKO KHJIOIPAMMOB OpPraHUYECKUX COCIMHEHHM.




Ecnu ux Bce pacTBOpUTH B MUPOBOM OKE€aHE, TO KOHLUEHTpalMs pacTBopa Obuia Obl
npuOau3UTENBHO 1%. DTO 10BOJIBHO KOHLIEHTPUPOBAHHBIA «OPraHUYECKUN OYJIbOHY.
B TakoM «Oysib0oHE» MOT BIOJIHE YCIICIIHO pa3BUBATLCA Mpoliecc oOpa3oBaHus Oosee
CJIIOXHBIX OPraHMYECKUX MOJIeKyJ. Takum o00pa3oM, BOJIbI MEPBUYHOIO OKEaHa
MOCTETNIEHHO HACBIIAJIUCh Pa3HOOOPAa3HBIMU OPraHUYECKHMMH BEIECTBAMH, 00pa3ys
«TepBUYHBINA OyJbOH». HachllIEeHUIO TaKOr0 «OpPraHUYECKOro OyJbOHa» B HEMAJIOW
CTEIEHU CIIOCOOCTBOBAJIA €ILE U JIEATEIbHOCTh IIOJJ3€MHBIX BYJIKAHOB.

«IlepBuuHblid O0yJILOH» W 00pa3oBaHMe KoauepBaToB». JlanpHeiuii H>Tamn
OuoreHesa CBs3aH C KOHLEHTpalUMed OpraHMYeCKUX BEIECTB, BO3HUKHOBEHHEM
OEJIKOBBIX TEJI.

B Bomax MepBHYHOIO OKEaHa KOHUEHTPALMs  OpPraHWYECKHUX  BEIECTB
yBEJIMYUBAIACh, IPOUCXOMWINA WX CMEIIMBaHUE, B3aUMOJECHCTBUE U O0BEAUHEHUE B
MenKkhe 000COOJNIEHHBIE CTPYKTYpbl pacTBopa. Takue CTPYKTypbl MOXKHO JIETKO
HOJIyYUTh UCKYCCTBEHHO, CMEIINBAsi PACTBOPHI Pa3HbIX OEJIKOB, HAIPUMED KEJIATHHA
U anbOyMHHA. DTU 000COOJIEHHBIE B PACTBOPE OPraHUYECKUE MHOIOMOJIEKYJISIPHBIC
CTPYKTYpBI BBIIAIOIIMICSA pycckuil yuyeHsli A.M. OmapuH Ha3Ban KOalepBaTHBIMU
KaIUAMH WIH  KoarepBaTamu’. KoalepBaTel — Mebyaiiliie KOJIOHIAIbHbIC
YacTUIbl — KaIUld, oOO0JaJarolile OCMOTHYECKMMH cBoiicTBamu. KoanepBaTsl
oOpa3yroTcst B ciiadbIx pacTBopax. BeiencTsue B3auMoeHCTBUS IPOTHBOIOIOKHBIX
AJIEKTPUYECKUX 3apsA0B MPOMCXOAUT arperanus Mosekyi. Menkue chepuueckue
YACTHLBI  BO3HUKAIOT IIOTOMY, 4YTO MOJEKYJBl BOJBl  CO3JAKOT  BOKPYT
o0Opa3oBaBIIErocs arperara MoBEpXHOCThb pa3zena.

HccnenoBanusl MOKa3ajad, 4YTO KoalepBaTbl HMMEIOT JOCTAaTOYHO  CIIOXKHYIO
OpraHu3aluio U o0JalaloT PSJIOM CBOMCTB, KOTOpPbIE COJNIMXKAIOT UX C MPOCTEHIINMU
KUBBIMU cucTemMamu. Hanpumep, oHU CIOCOOHBI MOIJIOMIATh U3 OKPY>KAIOIEH Cpeibl
pa3Hble BELIECTBA, KOTOPbIE BCTYNAKOT BO B3aMMOJEIHCTBUE C COEAMHEHUSIMU CaMOM
KaIlJld, ¥ yBEJIMYHUBATHCS B pasMepe. DTH IPOLECChl B KAaKOH-TO MEpPE HAIlOMUHAIOT
nepBUYHYI0 GOopMy acCUMUIISIIMU. BMecTe ¢ TeM B KoalepBaTax MOTYT IPOUCXOAHTD
IPOLIECCHI pacrajia U BblAEIEHUs MPOoAyKTOB pacnaga. COOTHOIIEHHE MEXIY 3TUMHU
OpoLeccaMd y pa3HbIX KOAallepBATOB HEOJMHAKOBO. BBIJENSIOTCS OTIEIbHBIE
IUHAMUYECKH OoJiee CTOHMKHE CTPYKTYpbl C TMpeo0iaJaHMeM CHUHTETHYECKOM
nesTenbHocTH. OJTHAKO BCE 3TO €I1e HE 1aeT OCHOBAHUS JUIsl OTHECEHMsI KOAL|epBaTOB
K OKMBBIM  CHCTEMaM, IIOTOMY 4YTO OHHM JIMIOIEHBl  CIIOCOOHOCTH K
CaMOBOCIIPOM3BEACHUIO M CAMOpPETYJLUU: CHUHTE3a OpraHnyeckux BeniecTB. Ho
IPEANOCHUIKM BO3HUKHOBEHMS )KMBOT'O B HUX YXKE COJEPKAINCH.

KoamepBaTel  OOBACHSIOT, Kak TMOSBHUJINCH  OHOJOTMYECKHe  MeMOpaHHI.
OOpazoBaHue MeMOpPaHHON CTPYKTYpbl CUMTAETCS CaMbIM «TPYIHBIM» 3TarioM
XUMHUYECKOM 3BOJIIOLMM KU3HU. VICTHHHOE KUBOE CYIIECTBO (B BUAE KIETKHU, IIyCTh
Ja’ke caMOl MPUMHUTHBHON) HE MOTJIO OPOPMHUTHCS IO BOSHUKHOBEHHSI MEMOPaHHOM
CTPYKTYpHl U (GepMeHTOB. buonorunueckue MeMOpaHbl — 3TO arperarbl OEIKOB U
JUNUAOB, CIIOCOOHBIE OTTPAHWYMUTHY BEIIECTBA OT CpeAbl M MNPUIATh YIHaKOBKE
MOJIEKYJl TPOYHOCTb. MemOpaHbl MOIVIM BO3HUKHYTH B XoJ€ (HOpPMHPOBAHHUS
KOalepBaTOB.

2 Cm.: OnapuH A.N. MaTepusi — Xu3Hb— WHTENnekT. M., 1977.




[ToBbIlIEHHAs] KOHLIEHTpALKsl OPraHUYECKUX BEIIECTB B KOALEpBaTax yBeIudUBaia
BO3MOXHOCTh B3aUMOJEHCTBUSA MEXKIY MOJIEKyJIaMU U YCIOXHEHHSI OPraHMYeCKUX
coenuHenuil. KoanepBaTel 00pa30BbIBAIMCH B M BOJIE MPU CONMPUKOCHOBEHHH BYX
c1a00 B3aMMOJIEHCTBYIOIIUX MOJUMEPOB.

Kpome koaiiepBaToB B «IEpBUYHOM OyJIbOHE» HAKaILJIMBAJIUCh MOJUHYKICOTHIBI,
HOJUIENTH/IBI U pa3IMYHbIE KaTaJau3aTOphl, 0€3 KOTOPhIX HEBO3MOXHO 00Opa3oBaHME
CIIOCOOHOCTH K CaMOBOCIIPOM3BE/ICHUIO U 00 MeHy BeliecTB. KaranusaTopamu Moriu
ObITh M HeopraHuueckue BemectBa. Tak, Jx. bepHamom B cBoe Bpemsi Obuia
BBIIBUHYTa T'MIIOTE3a O TOM, YTO HauOoJiee yJauHble yCIOBHUS ISl BOSHUKHOBEHUS
KU3HU CKJIQJbIBAJINCh B HEOOJBIIMX CHOKOMHBIX TEIJIBIX JIaryHaX C OOJBIIMM
KOJIMYECTBOM WJla, TIMHUCTOW MyTH. B Takoil cpeae odeHb OBICTPO TpOTEKaeT
NOJIMMEpU3ALM aMUHOKHCIIOT; 3/1€Ch MPOLECC IMOJMMEPHU3ALUU HE HYXIAETCS B
HarpeBaHWM, TaK KaK 4YaCTUIBl WJIa BBICTYMAalOT B KadecTBE CBOCOOPA3HbBIX
KaTaJIn3aToOpOB.

Bo3nukHoBeHue mpocreiimmux ¢gopMm xkuBoro. [naBHas npobOieMa B y4EHHH O
IPOUCXOXKJIECHUU IKU3HH COCTOMT B OOBSICHEHUM BO3HUKHOBEHHUS MAaTPUYHOIO
cuHTe3a O0enkoB. JKU3Hb BO3HUKIIA HE TOTAA, KOT1a 00pa3oBaliCh MyCTh JaXe OUEHb
CJIOKHBIE OpraHMYEcKue coeauHeHus otaenbHble Moisiekyasl JIHK u np., a Toraa,
KOI/la Hadaa JeWCTBOBaTh MEXaHU3M KOHBAapMAHTHOW peaymukanuu. MMmeHHO
IIO9TOMY 3aBEpIICHME Ipoliecca OMOreHe3a CBS3aHO C BO3HMKHOBEHHMEM y Ooiee
CTOMKMX KOallepBaTOB CIIOCOOHOCTH K CaMOBOCIIPOM3BEICHHUIO COCTaBHBIX 4acTeH, C
EepexoIOM K MaTpUYHOMY CHHTE3Y OeliKa, XapaKTepHOMY JIs KUBBIX OPraHU3MOB.
B xone npeabuonornyeckoro oréopa HaubOIbIIME MIAHCHl HA COXPAHEHUE UMENH Te
KoallepBaThl, y KOTOPBIX CHOCOOHOCTh K OOMEHy BELIECTB COYeTajach Co
CHOCOOHOCTBIO K CAMOBOCITPOU3BEICHUIO.

Ilepexoq kK MaTpUYHOMY CHUHTE3y O€NKOB OBUI BEJIMYAHIIMM Kaue€CTBEHHBIM
CKayKOM B 3BOJIOLMH Marepuu. OJHAKO MEXaHHU3M TaKOro Nepexoja MoKa He SCEH.
OcHOBHasl TPYIHOCTb 3/1€Ch COCTOUT B TOM, YTO JUIsl YJIBOCHUSI HYKJIENHOBBIX KUCIOT
HY>KHBI (DEpMEHTHBIE O€JIKH, a ISl CO3aHus OEIKOB — HYKJIEMHOBbIE KHCIOThI. Kak
pa3zopBaTh 3Ty «3aMKHYTYIO Lenb»? MHaue roBops, Hy>KHO OOBSICHUTb, KaK B XOJ€
npeI0noIOrHuecKoro 0T00pa 00bEIMHUIUCH CITOCOOHOCTH K CAMOBOCITPOU3BEEHUIO
IOJINHYKJICOTUIOB C KaTaJIUTUYECKOM AKTHMBHOCTBIO IIOJIMIIENTHAOB B YCJIOBMSX
IPOCTPAaHCTBEHHO-BPEMEHHOTO Pa300LIEHUs] HAYaJIbHBIX M KO IMEYHBIX MPOTYKTOB
pEaKLnH.

CymiecTByrOT pas3Hble TMIOTE3bl Ha CEH CYeT, HO BCE OHM, TaK WM WHA4e, HE
nojHbel. OHaKO B HacTosIee BpeMs HanOojee MEepCHeKTUBHBIMU 3/€Ch SBISIOTCS
TUIOTE3bl, KOTOpPBIE ONUPAKOTCA HA MPUHLHUIBI TEOPUH CaMOOpPraHU3ALMH,
CHHEPIeTHKH , HA MPEICTABICHWUS O TUICPUHKIAX, T.e. CHCTEMAX, CBS3BIBAIOLINX
CaMOBOCHPOU3BOJAIIMECS  (aBTOKATAIUTUYECKUE) E€OUHULBI Jpyr C JpPYyrom
IOCPEJICTBOM LHMKJIMYECKOW CBA3M. B Takux cucremMax NOpOAYKT peakHH
OJIHOBPEMEHHO SIBJIAETCS U €€ KaTaau3aToOpOM HIIM UCXOAHBIM peareHToM. [lotomy u
BO3HUKAET SIBJIEHUE CAMOBOCIIPOU3BEACHHS, KOTOPOE Ha MEPBBIX ATarax BOBCE MOTJIO
U He ObITh TOYHON KONMHUEH MCXOJHOr0 OpraHudeckoro oodpazoBanusa. O TPyIHOCTSIX

% Cwm.: Biiren M., WycTep M. M'vnepuukn. MNMpuHUUNLI camoopraHusaumm Makpomoriekyn. M., 1982.




CTAaHOBJICHHSI CaMOBOCIPOU3BEICHUS CBUAETEIBCTBYET CAaMO CYILIECTBOBAHUE
BUPYCOB M (paroB, KOTOpbIE MPEACTABISIIOT COOOM, MO-BUAMMOMY, OCKOJKUA (OpM
pe10nOIOrMYeCKOM 3BOJIOLINH.

B mocnenytomem npenduonornyeckuii otbop KoalepBaToB, MO-BUAMMOMY, IIET
0, HECKOJBKMM HampaBlIeHUs M. Bo-mepBeIX, B HampaBlIeHUH BBIPAOOTKU
CIIOCOOHOCTM  HAKOIUJIEHUSI  CIELMAJbHBIX,  OEJIKOBOIOAOOHBIX  IOJHMMEPOB,
OTBETCTBEHHBIX 3a YCKOPEHHE XMMMUYECKUX peakuuid. B pesynbrate crpoeHue
HYKJIIEMHOBBIX  KHMCJIOT M3MEHSUIOCh B  HANpaBICHUHU [PEUMYILIECTBEHHOIO
«Pa3MHOXKEHUSA»  CHCTEM, B  KOTOPBIX  YJIBOEHHME HYKJIEHMHOBBIX  KHCIOT
OCYIIECTBIISUIOCH C ydyacTueM gepMeHToB. Ha 3TOM IyTH M BO3HHMKAET XapaKTepHBIN
JUISL AKUBBIX CYLIECTB LIMKIMYECKUNH OOMEH BEIIECTB:

[ DHepreTuuecKuii MeTaboI3M }

v v

Cnenuduueckue pepmeHTh (00pazoBaHue [TomumepHbIi CUHTES
MOHOMOJIEKYJISIPHBIX CUCTEM)

v v

[ PCI[YHJ'II/IKEIHI/IH HYKJICMHOBBIX KUCJIOT ‘]

Bo-BTOpbIX, B CHCTEME KOalepBAaTOB MPOUCXOAWI U OTOOP caMUX HYKJIEMHOBBIX
KHUCIIOT 10 HamOoJiee yIayHOMY COYETaHHIO MOCJIeOBATEIHLHOCTH HYKIeOTHI0B. Ha
3TOM TMyTH (GOpMUPOBATHCH TeHbl. (CaMOBOCIPOU3BOJSIINECS CHUCTEMBI  CO
CJIOKUBIIEHCS CTAOWJIBHOU IMOCJIEIOBATEILHOCTHIO HYKJICOTHUIIOB B HYKJIECHHOBOM
KHUCIIOTE YK€ MOTYT ObITh Ha3BaHbI KUBBIMHU.

B mpobGreMe BO3HMKHOBEHHS JKM3HU €IIe MHOTO HEOIPEICICHHOTO, OHAa eIlle
JlaJieka OT CBOETO OKOHYATENIBHOTO pa3pelieHus. Tak, Hanmpumep, HE SCHO, IMOYEMY
BCce OCTKOBBIE COCAMHEHUS, BXOSAIINE B COCTAB KUBOTO BEMIECTBA, UMEIOT TOJBKO
«WIEeBYI0 cuMMeTputo». Kakue MexaHu3Mbl NMpe0noIOrHYeCKOM IBOIOIUA MOTIIU K
ATOMY NPHUBECTU?

3HaHUE YCJIOBUM, KOTOPBIE CMOCOOCTBOBAJIM BO3HMKHOBEHHWIO KU3HU Ha 3eMile,
MO3BOJIAIOT MOHATH, IOYEMY B Hallle BPEMsI HEBO3MOKHO TOSIBJIEHUE KUBBIX CYILECTB
U3 HEOPraHWYECKHX CHCTEM. B Hamly SMoxy OTCYTCTBYIOT YCIOBHUS Il CMUHTE3a U
YCIIOKHEHUSI OpraHuYeckux BemiecTB. [IpocThie coelMHeHUs, KOTOpbIE MOTJIH Obl
r71e-T0 00pa3oBaThCs, Cpazy ke ObUIM Obl MCIOJIB30BaHBI rereporpodamu. Tenepsb
KUBbIE CYIIECTBA MOSBISIOTCS TOJIBKO BCIEIACTBUE PAa3MHOKEHUS.

Bo3HUKHYB, ®KU3Hb CTalla pa3BUBATHCS OBICTPHIMU TeMIIaMU (YCKOPEHHE IBOJOINH
BO BpemeHH). Tak, pa3BUTHE OT IMEPBUYHBIE MPOTOOMOHTOB JO a’3POOHBIX (HOPM
noTpedOBaI0 OKOJIO 3 MIIPA. JIET, TOT/Ia KaK C MOMEHTa BO3SHMUKHOBEHHUS HA3E€MHBIX
pacTeHUH M KMBOTHBIX NMPOHIIO OKOJO 500 MIIH. JET; OTUUBI U MIIEKONUTAIOIINE




Pa3BWINCh OT TMEPBBIX HA3€MHBIX MNO3BOHOYHBIX 3a 100 MuH. JIeT, HpUMaThl
BBIJICTMIINCH 32 12— 15 MUIH. JIeT, JijIsl CTAaHOBJICHHS YEJIOBEKA NOTPeOOBaIOCh OKOJIO
3 MJIH. JIET.

2. Pa3BuTHE OpPraHn4eckoro Mupa.

2.1 OcHOBHBIE ITANBI FE0JIOTHYECKO HCTOPUH 3eMJIH.

[Ipexxne dYem mepedTH K PpACCMOTPEHHIO pPAa3BUTHS OPraHMYECKOro MHPa,
O3HAKOMHMCSI C OCHOBHBIMH 3TallaMU T€0JIOTHUECKON HCTOpUH 3eMITH.
['eonornueckas ucrtopus 3emMiIu MOApa3AeIsaeTcsl Ha KPYIHbIE MPOMEKYTKH — DB,
3pbl — Ha MEPHUOJIbI, IEPUOJIbI — Ha BeKa. PasneneHue Ha 3pbl, MEPUOIbl U BEKa,
KOHEYHO €, OTHOCHUTEIbHOE, MOTOMY YTO PE3KHUX pPa3TpPaHUUYCHUN MEXIy STUMHU
nojpasneneHusiMu He Obuto. Ho Bce ske MMeHHO Ha pyOexke COCeTHUX 3P, MEPUOIOB
IPEUMYIIECTBEHHO MPOUCXOAUIN CYLIECTBEHHBIC T'€0JIOTMYECKUE MPeoOpa3oBaHus:
ropooOpa3zoBaTeNIbHBIE IPOLIECCHI, IMepepaclpepesieHue Cymd H MOps, CMEHa
kmuMata W npod. Kpome TOro, Kaxaoe TMOapa3eiCcHHe XapaKTepU30BaIOCh
Ka4yeCTBEHHBIM CBOe0OpaszueM (hiopsl u (hayHbl.
I'eonornyeckue 3pbl 3eMIIH:
KaTtapxei (0T oOpazoBaHus 3eMJId 5 MIP. JET Ha3ad 10 3apOKACHUS KU3HU);
apxei, npeBHeitmas spa (3,5 mupa.— 2,6 MIIp/I. JIET);
npoTepo3oi, (2,6 mupa. — 570 MIIH. JeT);
naneo3oi. (570 muH. — 230 MJIH. JI€T) CO CIEeAYIOLUMHU EPUOIAMHU:
o keMOpuit (570 maH. — 500 MITH. J1€T);
opnoBuk (500 muH. — 440 MiH. 5eT);
cunyp (440 maH. — 410 miH. 1eT);
neBoH (410 maa.—350 mutH. neT);
kap6oH (350 miH. — 285 MIIH. JIeT);
nepMb (285 mitH. — 230 MuTH. JIeT);
Me3030i (230 MiIH. — 67 MIIH. JIET) CO CIEAYIOIIMMU NEPHOJAMMU:
e Tpuac (230 msH. — 195 muH. 5eT);
e topa (195 muH. — 137 MaH. 5eT);
e e (137 min—67 MaH. 5er);
KaitHO30H (67 MJIH. — JI0 HAIIIEro BPEMEHU) CO CIIEIYIOIIUMU IEPUOIAMU BEKaAMU:
e masieoreH (67 MiH. — 27 MIIH. JIEeT);
najeoreH (67—>54 MiH. JeT);
so11eH (54—38 MiIH. J1€eT);
onuroneH (38—27 MiIH. neT);
HeoreH (27 MIH. — 3 MIIH. JIET);
MUOIIEH (27—8 MIIH. JIeT);
imoneH (8—3 MuIH. JieT);
YEeTBEPTUYHBIN (3 MJIH. — Hallle BpeMs);
redcroneH (3 mutH. — 20 ThIC. JIeT);




e rosiotieH (20 ThIC. IE€T —  HAaIlle BpeMsl).

2.2 HavyajabHbIe dTAaNbI IBOJIIOIUH KU3HHA.

bonee 3,5 wmupn ner Hazan Ha JHE MEJIKOBOJHBIX, TEIUIBIX W OOraThix
UTATEIbHBIMU BEIIECTBAMHU MOpEN, BOJOEMOB BO3HUKJIA )KU3Hb B BUE MEJIbUalIIINX
NPUMUTUBHBIX cymiecTB. [IepBolif mepruos pa3BUTUS OPraHUYECKOro MHUpa Ha 3emiie
XapaKTepU3yeTcsi TeM, YTO IEPBUYHBIC >KUBBIE OPraHW3Mbl OBUIM aHAIPOOHBIMU
(ckumu 0e3 KHCIIOpoJa), MUTAINCh U BOCHPOU3BOJIUIUCH 32 CUET «OPTraHUYECKOTO
Oynb0Ha», BO3HHUKIIETO U3 HEOPTaHUYECKUX CHUCTEM; MHA4Y€ TOBOPS, OHU MHUTAINCH
TOTOBBIMU OPTaHWYECKMMHU BEIIECTBAMHU, CHHTE3MPOBAHHBIMU B XOJE€ XMMHYECKOM
IBOJIIOIUH, T.€. ObUTH reTepoTpodamu. Ho 3T0 HE MOTIIO IITUTHCS TOJITO, BEh TAKOU
pe3epB OPraHuvYecKoro BelecTBa ObICTpo yObIBad. [lepBhili BeMHKUil Ka4eCTBEHHBIH
NIEPEXO0 B DBOJIOIHH KUBOW MaTEepPUU OBLIT CBSI3AH C «IHEPTETUUCCKUM KPHU3UCOMY:
«OpraHuyYecKkuii OynapOoH» OBUT HWCUepmaH W CJEI0BaJI0 BHIPAOOTaTh CIOCOOBI
(GbOpMHUpPOBAaHUS KPYIHBIX MOJICKYJ OMOXMMHUYECKUM IIyTEM, BHYTPH KJIETOK, C
OMOIIEI0 (epMEHTOB. B 3TOW cHUTyaluu TPEWMYIIECTBO OBLIO Yy TeX KIETOK,
KOTOpbIE MOTJIM TOJydYaTh OOJBIIYI0 YacThb HEOOXOAUMOW WM DHEPTHH
HEMOCPEJICTBEHHO U3 COJIHEUHOTO U3ITyUYECHHUS.

Takoil mepexoJ BHOJHE BO3MOXEH, TaK KaK HEKOTOpPbIE IMPOCThIE COETUHEHUS
00Ja1at0T CIIOCOOHOCTHIO MOTJIONIATh CBET, €CJIM OHM BKJIIOYAIOT B CBOM COCTAaB aTOM
Maraus (Kak B xyiopoduie). YioBiaeHHas TAKUM 00pa3oM CBETOBAs YHEPTHUS MOXKET
OBITH MCTIOJB30BaHA JJI YCUJICHUS peaKIuii 0OMeHa, B YaCTHOCTH, I 0Opa30BaHUS
OpraHUYECKUX COCJUHEHUHN, KOTOphIE MOTYT CHayalla HaKaIUIMBaThCs, a 3aTeM
pacHICTUIATECST  BBICBOOOXKICHHEM »HHEprud. Ha STOM TyTH W 1IN Mporiecc
oOpazoBanus xjopoduuia U ¢oTocuHTe3a. POTOCHHTE3 00ECIEUYNBACT OPTaHU3MY
HO JIydeHue HeoOxoammoii 3Hepruu oT CoJHIla U BMECTE C TeM HE3aBHCHUMOCTH OT
BHEITHUX TIUTATEIbHBIX BEIIECTB. Takue OpraHu3Mbl HA3BIBAIOTCS aBTOTPO(PHBIMH.
DTO 3HAYWT, YTO WX TMHTAHUE OCYIIECTBISACTCS BHYTPEHHUM IIyTeM Ojarojaps
cBeToBOM »Hepruu. [Ipm 3TOM, pazymeercs, MOTJIOLIAKOTCA W3 BHELIHEW CPEAbI U
HEKOTOpHIC BEIIeCTBA — BOJA, YIJICKUCIBIA Ta3, MUHEPAIbHBIC COCIUHCHHUS.
[lepBbiMU (OTOCHUHTETUKAMU Ha HAllel MiiaHeTre ObUIM, BUIUMO, IIMAHEH, a 3aTeM
3eieHble Bogopocin. OcTaTKu UX HaXOAAT B MOpOJax apXehHcKkoro Bo3pacra (0koio 3
MIIpJ. JIET Ha3ad). B mporepo3oe B Mopsx oOMUTano MHOTO pa3HBIX MpeACTaBUTENEH
3€JIEHBIX U 30JI0TUCTBIX BOAOpociel. B 3To ke BpeMsi, BUANMO, MOSBUIUCH TIEPBBIC
MPUKPETUICHHBIE KO JHY BOJOPOCIIH.

[lepexonq « ¢oTocuHTe3y U  aBTOTPOPHOMY TUTAHUIO OBUT  BEITUKUM
PEBOJTIOIMOHHBIM TIEPEBOPOTOM B DBOJIOIHMH >KABOTO. 3HAYUTEIHHO YBEINYUIACH
omomacca 3emnu. B pesynbpTate (GOTOCHHTE3a KHUCIOPOJ YK€ W 3HAUYUTEIHHBIX
KOJIMYECTBAX CTAN BRIIETATHCA B atMochepy. [lepBuunas atmocdepa 3emn He cofe
pxkana CBOOOJHOTO KHUCJIOpOAa, W JJIsi aHAdPOOHBIX OPraHU3MOB OH OBUT SIJIOM.
[ToTomMy MHOTHE OTHOKJIETOUHBIC aHA3POOHBIC OPTaHU3MBI MIOTHOIN B «KHCIIOPOTHOM
KaracTpode»; Apyrue yKpbUiuch B 00J0TaX, T/ie He ObUIO CBOOOJHOTO KUCIOpOAa, U,
NUTAsCh, BBIJCISUIA HE KUCJIOPOJ, a METaH. TpPeThH MPHUCTIOCOOMINCH K KHUCIOPOTY,
MOJIyYMB OTPOMHOE MPEUMYIIECTBO B CIIOCOOHOCTH 3amacaTh SHEpTHio (a’dpoOHbIE




KJIETKH BbIACISIIOT 3Hepruu B 10 pa3 Oonbiie, yem aHa’poOHble). bnaromaps
(GOoTOCHMHTE3y B OPraHUYECKOM BEIIECTBE 3EMJIM HAKaIJIMBAJIOCh BCE OOJbIIE U
OonbIlle  SHEPrUM  COJIHEYHOIO  CBETa, YTO CIOCOOCTBOBAIO  YCKOPEHHUIO
OMOJIOTMYECKOTO KPYTrOBOPOTa BEIIECTB U YCKOPEHHUIO IBOJIOLNHU B IIEJIOM.

[lepexon k dorocuHTE3y MOTpedOBaT MHOTO BpeMeHu. OH 3aBepUIICS TPUMEPHO
1,8 muipa. net Ha3aa v NpuBeEd K BaKHBIM NpeoOpa3oBaHUsIM Ha 3eMJie: IepBUYHAsA
atMoc(epa 3eMJIM CMEHUJIACh BTOPUYHOM, KHUCIOPOJHOW; BO3HMK O30HOBBIM CIIOM,
KOTOPBIA COKpaTUJI BO3JCHCTBUE yJIbTPapUOIETOBBIX JIyUel, a 3HAUUT, U IPEKpaTUII
IPOU3BOJCTBO HOBOI'O «OPraHMYECKOTro OyJIbOHA»; HM3MEHWICS COCTaB MOPCKOU
BOJIbI, OH CTaJI MEHEE KUCIOTHBIM. TakuMm 00pa3oM, COBpEMEHHbIE YCIOBUS Ha 3emiie
Y 3HAUUTEIBHON Mepe ObLIN CO3/IaHbl KU3HECSITEIbHOCThIO OPTaHU3MOB.

C «KHCTIOPOJIHOM PEBOIIOLUEI» CBSI3aH U MEPEXO] OT MPOKAPUOTOB K IyKapUOTaM.
[lepBble opraHu3Mbl ObUTH MPOKAPUOTAMH. DTO OBLIM TaKue KIETKH, Y KOTOPHIX HE
ObUIO fAapa, JeJNeHHe KIETKM HE BKIOYANO0 B ce0s TOYHOW IyIUIMKALUU
reHetnueckoro Marepuana (JJHK), depe3 000104Ky KIETKM MOCTYNadd TOJBKO
OTJENbHBIE MOJIEKYNbI. [IpOKapuoTBl — 3TO MPOCTHIE, BBIHOCIUBBIE OPTAaHU3MBI,
oOnagaBIIMEe  BBICOKOM  BapualEIbHOCTBIO,  CIIOCOOHOCTBIO K  OBICTpOMY
Pa3MHOXKEHHUIO, JIETKO TMPHUCIOCAOIMBAIOIIMECS K HM3MEHSIOMIMMCS — YCIOBHSIM
IPUPOJTHOM CpeIbl.

Ho HoBas xucnopogHast cpena cTaOWIM3MpOBaach; MEepBUYHAs aTMocdepa Oblia
3aMeHeHa HOBOH. IloHajmoOmnnch OpraHu3Mbl, KOTOpblE HYCThb ObIM OBl M HE
BapualOeINbHbI, HO 3aTO JIy4Ille MPUCIIOCOOIEHBI K HOBBIM ycnoBusiM. HykHa Obliia He
reHernyeckass THOKOCTb, a TeHeTHuYeckas cTaOuipHOCTh. (OTBETOM Ha 3Ty

NOTPEeOHOCTh U IBUJIOCH (DOPMUPOBAHKE 3YKAPUOTOB.

[Ipumepno 1,8 mapa. net Hazaa. Y sykapuotoB JIHK yke coGpaHa B XpoMOCOMBI,
a XpOMOCOMBI COCPETOYEHBI B fAJpe KIETKH. Takas KJeTKa BOCIPOM3BOAMUTCS 0€3
KaKUX-TO CYLIECTBEHHBIX M3MEHEHUH. DTO 3HAYMT, YTO B HEU3MEHHOWU MPUPOTHON
cpene «IOYEpPHUE» KIETKH MMEIOT CTOJBKO K€ IIAHCOB Ha BBLKMBAHME, CKOJIBKO MX

HMCJIa KIICTKA «MaTCPpUHCKAD).




AJIEKCAHAP NBAHOBHUY OITAPHUH (1894-1980)

Axanemuk Anekcanap HMBanoBuu OmapuH — COBETCKUH
OMOXUMHUK, CO37aTelb MaTepUATUCTUYECKON THUIOTE3bl BO3HUK-
HOBEHUS >KU3HU Ha 3emJie.
C nmercTBa OyaylIero y4eHoro MHTepecoBajia OMOJIOTHS: OH 3HAJ
Ha3BaHUs MHOTUX pacTeHUHM M YCJIOBUS MX HpouspacTaHus. B
MockoBckoM yHuBepcurere OnapuH ciaywain gekuuu K. A. Tumu-
pasesa. Yuenue Y. Jlapsuna MOTPSCIO €ro, HO OJHOBPEMEHHO
OCTaBWJIO YYBCTBO HEYJOBJIETBOPEHHOCTU: HE ObLIa pelieHa
npobiemMa MPOUCXOXKIACHUS KHUBOT0. DTOH mpolieme AsekcaHap
VBaHOBUY MOCBSATUII BCIO CBOIO YKU3Hb.
VYxe B 1922 1, oH chopMyMpoBas OCHOBHBIE TTOJIOKEHUS CBOCH
TEOPHUH MPOUCXOXKICHHS JKIDK Ha 3eMJie B Pe3yJIbTaTe 960110YUU
YIJIEPOAMCTHIX COEINHEHUM.
Ho mumis B 1953 1. [losiBHiiock €€ mepBoe IKCIEPUMEHTAIBHOE
noaTeepxkaeHue. Amepukanckue ydensie C. Mwmuiep u I'. FOpu
IIOCTaBWJIM JKCIEPUMEHT IO IporpaMMe, HameueHHOW OmnapuHbIM, U IOJYyYMIH pE3yJbTaThl,
KOTOpBIE MOOYIMJIM YYEHBIX DPA3JIMYHBIX CTPaH 3aHIATHCS HCCIECJOBAHUSIMHM BO3MOXKHBIX IyTeH
npeaduonornyeckoi sBomonun. B 1957 r. B Mockse coctosuics 1-ii MexxayHapOoaHbIA CHMIIO3UYM
o npobJieMe NPOUCXOoXkKAeHUs KU3HU. CIlycTs ecsTuaeTne ObUI0 OpraHu3oBaHo MexayHapoaHoe
OOIIECTBO MO HW3YYEHHUIO TPOUCXOXKICHHS JKU3HH, OOBEIMHUBINEE YYCHBIX  Pa3HBIX
CTHeMANTBHOCTEH: OMOJIOTOB M XMMHKOB, T'€0JIOTOB M aCTPOHOMOB, (PM3UKOB W MaTeMaTHKOB. I1o
MPEIOKEHUIO aMEPUKAHCKUX yUeHbIX B 1977 r. um Oblia yupexaena 30ji0Tas MeIainh UMEHU A.
W. Onapuna, npucyxaaemasl pa3 B TpU I0Ja 3a BbIJAIOIIMECS 3aCIyI'M B M3YYEHMHM BO3MOXKHBIX
myTel mpoucxoxaeHus )ku3Hu. A. 1. OnapuH paboTain He TOJBKO HaJl IPOOIEMOH MPOUCXOKICHHUS
KU3HU. Ero TpyaaMm 3aj0)keHbl OCHOBBI COBETCKOW TEXHMUYECKOW OMOXMMHUHU: OHOXMMHHU
xyieboneueHust (CoBMecTHO ¢ A. H. baxom), celpojenusi, BAHOAEIHS, XpaHEHUs OBOILEH U Jp.

Bonee 50 ner xwu3Hu nocesitua OnapuH MOATOTOBKE COBETCKUX OMOXHMMHUKOB, B T€UEHHUE 25 JeT
OH 3aBezioBal Kaeapoit OMoxuMuu pacTeHnii MOCKOBCKOTO TOCYJApCTBEHHOTO YHHBEPCHUTETA.

Bcex, kto paboran ¢ OnapuHbIM, Mopakaja €ro CIOCOOHOCTh HEOOBIYaitHO OBICTPO BHHKATH B
CYTh JII00OH MpOoOIEeMbl M HaXOIHUTh JIyYIIHe MyTH €€ PelICHUs. DHIUKIONEANYECKIE 3HaHUs, OC-
TpPOTa U LIMPOTa yMa, CIIOCOOHOCTh BOCIPUHHUMATh HOBOE, YMEHHUE PaJi0BaThCs KU3HU U JKEJIaHHE
MIPUNATH HA TIOMOIIb NPUBJIEKATIH K HEMY JIt0/ieH, paO0TaBLINX PAOM C HUM.

C ocnoBanus Uucrturyra 6moxumuun AH CCCP (1935) Onapun Obu1 3aMeCTUTENEM IUPEKTOPA, a
3aTeM ero aupekropom. Jloiaroe Bpems paboTall akaJeMHKOM-CEKpeTapeM OTAETCHUs OHOJIOrHU
Axanemun Hayk CCCP, Obl1 mepBbIM NPE3UJIEHTOM, a 3aTeéM IOYETHBIM IMPE3UIEHTOM
Bcecoroznoro Ouoxmmuyeckoro oéOmectBa W MeXIyHapoaHOro oOOImecTBa MO HM3YyYCHHIO
MIPOUCXOXKACHUS JKU3HH, NpejcenatenieM Beecoroznoro obmecta "3nanue", wieHoMm BcecemupHoro
Coera Mupa u Bulie-nipe3suieHToM MexayHapotHoi deaepannun y4EHbIX.




3aK/JII04YeHue.

BoT MBI M paccMOTpeny OCHOBHBIE TMIIOTE€3bl BOZHUKHOBCHMS >KM3HM Ha HAIIEH
IUTaHEeTe, M, KOHEYHO K€, YOeAWIMCh, Kak BeJIuMKka Obula pOJb HAYYHOIO
AKCIIEPUMEHTA B MPOLECCE CTAHOBJIICHUS HAYYHBIX TMIIOTE3 MPOUCXOXKACHUS KU3HMU.
OTH TUTIOTE3bI OBl HUKOT/IA HE BO3HHUKIM OBl 0€3 APYyruxX HaykK, TAaKUX Kak (Pu3uKa,
OpraHuyeckass XHWMHs, aCTPOHOMHS, TIeojorus. Beap acTpoHOMBI BBIIBUHYJIN
TUIIOTE3bI TPOUCXOKACHUS HALLIEH COJIHEUHOM cucTtemMbl U camoro ConHua. Ou3uku u
TEOJIOTH PACCUMTAIN IMPUMEPHBIN BO3pACT HAIIEH IJIAHETHI, CMOJCIUPOBAIN KAKHE
IIPOLIECCHI ITPOUCXOAUIIN HA HEW B HAYaJIbHBIN IIEPUOJ PA3BUTUSA, U KOT/IA K€ HA HEU
MOSIBUJIACH JKUAKAs BOJA. XUMHKH IOKa3alnu, KakKhMe XUMHUYECKHE NPEBPAIICHUSA
MOTJIA TPOUCXOJUTH B 3TOM MEPBUYHOM «OYJIbOHE», U PE3YJIbTaTe KaKUX peaKkiuil U
IIOSIBUJIOCH OJHO M3 CaMbIX LIEHHBIX BELIECTBO — BOJA, WJIA Ha S3BIKE BCE TOU XK€
xumuu npocto H20. Benp BoJla Kak caMblii YHUBEPCAIBHBIA PACTBOPUTENb 3TO
OCHOBA M3 OCHOB >XM3HM, IO KpallHEl Mepe, Ha HAllleW IUIaHeTe, IOTOMY YTO HaykKe
HEU3BECTHBI JApyrue (OpMbl KU3HU (XOTS W HE OTPULAETCS BO3MOXKHOCTb UX
cymiecTBoBanus). OqHa U3 1eneu, AJisi KOTOPBIX YeJOBEK IMOCHUIAET KOCMUYECKHE
armapaTsel — 3TO MOUCKNA BHE3EMHOM XU3HU. M OKaMeHemnble OCTaTKU MapCUaHCKHUX
OakTepuil, HallICHHbIE B METEOPHUTE, BCEJISIIOT HAZESK Ty B YUEHBIX. MBI HE 3HaeM, Kak
U3MEHUTCS BECh HAIll 00pa3 )KU3HU, €CIIU ITH IKCIIEPUMEHTHI 3aKOHYATCS ycriexom. 1
XOUeTCsl MOXKeNaTh BCEM YUE€HBIM, TaK WJIM MHA4Y€ CBS3aHHBIX C 3TOM MpPOOIEMOH,

yAa4M M TaJIbHEHIINX YCIIEX0B B MX HEJIETKOM paboTe.
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