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1.Bcmyn

®dopmyBaHHg TUTaHeTH 3emuid, i1 JaHamadTy 1 KiIiMary, atMocdepu i
JiTochepu MOB’sI3aHO 3 HASIBHICTIO XKUTTS Ha 3emiii. EBOMIONIS KUTTS ipuUBea J0
MOSIBH  JIIOJIUHH, pO3yMy, TEXHOJOTi4HOI IuMBLTMI3amii. JlroguHa po3yMHa
HAMaraeTbCsl JOCSATHYTH JOCKOHAJOCTI, MOBHOTH OYTTS, CBOOOAM 1 Ha ILHOMY
IIIAXY BOHA IIyKa€ 3aKOHOMIPHOCTI BUHUKHEHHS KUTTS Ta Oro BIATBOPEHHS AJIs
TOr0 MO0 BHUHTH 3a OOMEXEHHS, 110 HAKJIAJalThCAd OCOOIMBOCTAMU
(yHKIIOHYBaHHSI O10JIOTIYHUX CHUCTEM, 3POOUTU CBOE KHUTTS OLIbII 3J0POBUM,
TpUBAJIUM, rapMOHIHMM. ToMy >KMTTA € B Hall 4ac OJHUM 3 IPIOPUTETHHUX
MPEAMETIB AOCTIIPKEHHS SIK B IPUPOJHUYMX HAYKax Tak 1 B TyMaHITapHUX.

JIJ1st HAYKOBOi CB1IOMOCTI JKUTTA € IPOOJIEeMaTUYHHUM 1 3aragkoBum. Yomy?
KutTts Bcroau, MU JIOAM JKMUBEMO B OTOYEHHI POCIWH, TBAapHUH, Halle >KUTTA
HEMOXJIMBO 3a Mexamu Oiocdepu. s moOyTOBOI CBIIOMOCTI >KUTTS HE €
POOIEMOI0 1 TUTAHHS CYTHOCTI KUTTS 1 HOTO TTOXO/PKEHHSI MOXKYTh PO3TISAATUCS
SK TaKd, [II0 He MAIOTh CEeHCy. Lle muTaHHs Ha KIITalT YoMy Y JIFOJIMHU J[BA OKa, a
JiepeBa poCTyTh JOTOPH.

AJe HayKa BUXOJMTH 32 MEXKHU MOOYTOBOTO J0CBiAy. Bike maBHO BijgoMo, 1110
raneTi 3emutst 01 4,5 minbsapAiB pokiB. I nepuri 700-800 MiTbpAIB POKIB KUTTS
Ha 3emisi He Oyno. Bimomo, 1o JXKHMBE CKIIAJA€ThCs 3 TUX CaMHUX XIMIYHHX
eJIeMeHTIB, mo 1 HexxuBe. OcHoBoro HUTTA € O1nku 1 PHK ta IHK B ocHOBI sikux
aMIHOKHUCIIOTH 1 HyKJIeoTuAu. JKHBE € CKIAQJHOI 1€papXIYHOK BIJKPUTOIO
CUCTEMOIO. 3BIJICM BHHHUKA€ Taka mpoOjema: CHoYaTKy >XKUTTA He Oylio, MOTIM
BOHO BUHHMKJO. Ile sBuIe ¢ OJHOrO OOKYy YHIKQJIbHE C JIPYyroro HaJ3BUYANHO
TpuBaje. BUHUKHEHHS >KUTTS OyJO0 PO3TATHEHO HAa COTHI MUIbHOHIB, a MOXE 1

MUTBAPIB POKIB. [l Hayku Ti3HATH 3HAYWTH BIATBOPHUTH. BiaTBOpHUTH TIpoliec



BHUHUKHCHHA JXHUTTA IIOKHM IO, a4 MOXKJIHNBO 1 B3araji He MNpCACTABIISETHCA

MOXXJIMBUM. AJie MOXKHA HOHpO6YBaTI/I IMPOMOACIIFTOBATH ueﬁ IIporcecC.

2. Abiozenes. Ilancnepmin ak KOHUenyii GUHUKHEHHS JHCUMMA.

Hamni nmameki mpenku 1 He MiI03pIOBAjIy, IO MUTAHHS PO IMOXOKCHHS
KUBOTO 3 HEXHBOTO MOXXE CTaTH CEPUO3HOI0 MPOOJIEMOIO JIJIsi iXHIX HaIIaJKiB.
JUist HUX Bce HABKOJIO OyJIO KMBHUM, OJYyXOTBOPEHHMM: COHIIE 1 MOBITPS, TOpH 1
piuku, xMapu 1 mope. Myapeni AntudHocTi i CepeHbOBIYYS TeX HE Oaymiu
HEIPOXITHOK MEX1 MIXK KUBUM 1 HEKUBUM. CI110M 32 ApHCTOTEIEM BCl BUEHI aXK
70 17 CTOMITTS BBaXKaM CaMO3apOKEHHS KXUTTS CAMUM 3BHYAHUM sIBUIIEM. B
THUIOYUX BIXOJaX 3apOJDKYIOThCS XpOOaKu 1 MyXH, B CTapOMy raHdip'i - mwuiii,
Ha MIJIBOJIHUX KaMEHSX 1 JHUIIAX KOpaOJiiB - MOJIOCKA. MOryTHs "KUTTenaliHa
cuia" MPOHU3YE CBITOOYIOBY; BOHA-TO 1 3MYIIIY€ MTACUBHY MATEPi0 MOPOKYBaTH
#uTTA. Lle BueHHs - BiTani3M - He cymnepeyuso 1 0101itHOT Bepcli KOCMOTeHe3Y.
bor maB crtuxism TBOpui cwiM. | 3 TUX mip - YoMy X JAMBYBAaTHCS - BOJA
3aruTiTHIOBaNa, a 3eMJII BUpOOIIsiiia

ITepmium 3acymuiBaBcs itanmienb ®Opanuecko Peni (1626 - 1698), saxuit
3as1BUB, 110, HA WOTO TYMKY, OyAb-SIKMH >KUBHM OpPraHi3M IMOXOIUThH TUIHKU BiJ
HITIOTO KUBOTO opraHizmy. JloBectu "mpuniun Peni" Bmamocs nuire 1Ba CTOMITTS
no tomy, B 1860 r, Jlyi Ilactepy. Y cepii BUTOHYEHMX HOOCHIAIB 3 XHUTPO
BUTHYTUMH KOJIOAMH BIH TIOKa3aB, IO '"3apO/KEHHS" MIKpOOpPraHi3MiB B
CTEpUJIbHOMY OYJbHOHI BiIOYBA€THCSA TUIBKM B TOMY BUIAAKY, SIKILIO iX 3apOAKU
MOXYThb TMOTpanmuThd B OynbiOH 3 TOBITpS a00 I1HIMM NUIAXOM. KO
MEePETOPOJIUTH TUIAX '"3apojkaM’ (3aJIUIIUBINIA TPH IHOMY JOCTYI TMOBITPIO),

HISIKOTO caMo3apoKeHHs He BinOyBaeThes.[11,31]



Hesin'emHa BacTUBICTh HAYKH - CTBOPIOBATU cOO1 MpoOsieMu. 3 BiTaIizMOM
OyJ10 TOKIHYEHO, ajie BC1 AUBIJICHIN JIICTAIUCS HE HayIll, a IIepkBU. JKuBe HE MOXKe
camo3apoKyBaTtucs? Uymoso! Ane 3Biaku ToAl B3araii 3'sBuiocs )kutta? Omne 3
ABOX: ab0 BOHa ICHyBaja cCHovarky (I[f0 TOYKY 30py Ii3HIIIE BiJICTOIOBAB
B.1.Bepnancekuit), abo coTBopeHa Oorom. Jlpyre, 3Bu4aiiHO, HaliMOBIpHIIIE:
ySBUTH COO01 "TIOYATKOBICTR" JKUTTS (SIK 1 "BiuHiCTB" BcecBiTy) MOCHTh Bakko. A
OT Teopist 00KOTO TBOPIHHS MPOCTA 1 3pO3yMisia KOKHOMY.

Henerke 3aBnaHHs mocrtajo nepea HayKOBLUSAMHU. J[OBIBIIM HEMOXIHBICTb
CaMO3apOJIKEHHS KUTTS, BOHU MOBHUHHI OyJid TEnep JOBro i OOJIICHO AOBOJIUTH
foro MmoxuBicTh. Hexall He TyT 1 He 3apa3, a 1yKe JaBHO, 1 HE 3a TOAUHY-APYTY, a
3a MUIBOHHU POKIB.

Cnouatky cnpaBa 37aBajnacsi O€3HANIMHOIO, a/pKe XIMIKM I1I€ HE BMIJIU
OTPUMYBATH OpPraHiYH1 PEYOBHHM 3 HEOPraHIYHUX. [ paHb M1k JKHUBOIO 1 HEKHBOIO
Marepiero 31aBanacs HesfgosiaHHoro. lIpaBma, me 1828 ®.Benep cunTe3yBaB
CEUOBHUHY, aJl€ 1I€ HIKOTO He MepeKoHaNo: NoayMaenl, ceyoBruHa! Uu He opraHika, a
Tak, "Biaxia kutTeaisuibHOCTI". Omnak B 1854 p. ILE.M.bepTiio 3ymiB mTy4HO
oTpumatu Jimigu, a B 1864 p. A.M.ByTiepoB BIIKpUB pEAKIIIO CHUHTE3Y
BYTJIEBOIB 3 (hopManbleriay. 3roJloM XIMIKM HaBUYWIKHCS OJIEPKYyBaTH 1 Oarato
IHIIIMX OpTaHIYHUX PEYOBUH 3 HeopraHiuHux. [11,56]

Crano sicHO, IO MIX >KMBOIO 1 HEKMBOIO Marepi€lo Ha XIMIYHOMY piBHI
Hemae HerepeOopHoi rpaHi. OTKe, Xoda MpsSME CaMO3apOKCHHS JKUBHUX 1CTOT
HEMOJKJIMBO, XKUTTS MOTJIO 3'IBUTHCSI TIOCTYIIOBO B pe3yJbTaTi MOBroi "XiMIYHOI
eBosronii". 3 TUX mip (1 10 LBOTO AHA) 3yCHJUIS BUEHUX CIPSMOBAHI Ha MOLIYKH
J0Ka3iB 1 po3BUTOK 1€l rinore3u. 1o cTocyeTbes i€l mpo MOYaTKOBOCTI JKUTTS,
TO BOHA 3apa3 MPaKTUYHO HE Ma€ MPUXIIBHUKIB, OCKUIBKM Ha TEPIIUX eTarax
po3BUTKY BcecBiTy cHuHTe3 HaBITh HAWNPOCTIIIMX OPTraHIYHUX CHOJIYK OyB

HEMOXXJITUBUH.



[Ipobnemy moxopkeHHs KUTTS Ha 3emul, me 3 4aciB E. I'ekkxens (1866),
3BOASATH JIO YHCTO XIMIYHOI 3ajadi: SK CHHTE3YBaTH CKJIQJIHI OpraHiuHi
MaKpOMOJICKYJIM (Hacammepes - OLTKH 1 HYKJIETHOB1 KMCJIOTH) 3 MPOCTUX (METaHy,
amiaky, CIpKOBOJHIO Ta iH), sIKI CTaHOBWJIM MepBUHHY aTmochepy 3emmi. Cif
YECHO BU3HATH, 10 HABITh 1€ TEXHIYHE, 3aB/IaHHs HAJA3BUYAWHO JaJeKe Bij] CBOTO
BupimeHHa. Y aBamasati poku A. 1. Omapid 1 [x.XonaeiH excrepuMeHTaIbHO
MOKa3alid, 0 B PO3YMHAX BHUCOKOMOJICKYJISIPHUX OPraHIYHUX CIOJIYK MOXKYTh
BUHMKATH 30HW IIJBUIIEHOI iX KOHIIGHTpAIlli - KoallepBaTHI Kpari - sKl B
JEIKOMY CEHCl TMOBOJATHCS MOMIOHO >KMBUM OO0'€KTaM: MHUMOBUIBHO POCTYTh,
JUIATBCST 1 OOMIHIOIOTBCS PEYOBHHOIO 3 HABKOJHUIIHIM 1X PIAMHOIO Yepes
VIIUIBHEHY MOBEpXHIO po3auny. [lotim, B 1953 poui, C.Muwiep BiATBOpUB B KOOI
ra3oBWil CKJaj MNEepBUHHOI aTMochepu 3emii (BUXOASYM 31 CKIAIy Cy4YaCHHUX
BYJIKaHIYHHUX Ta3iB), 1 3a JJOMIOMOTOI0 CICKTPUIHUX PO3PSIIB, IO IMITYIOTh TPO3H,
CUHTE3YBaB B Hiil Psii OPraHIYHMX CIOJYK - B TOMY YMCJl aMIHOKHCIOTH. Yepes
nesikuit vac C.DoKCy BAanocs MOEHATH OCTaHHI B KOPOTKI HEPETYJISPHI JIAHIIOTH
- 0e3MaTpiyHUN CHUHTE3 MOJINENTU/IIB; MOAIOHI MOMINENTUIHI JAHIIOTH OyiIu
MOTIM peanbHO 3HAWJEHl, ceped I1HIIOI NPOCTUM OpraHikh, B METEOPUTHIN
pedoBuHi. [lum, BracHe KaxXyuu, 1 BUUEPIYIOTHCS PEalbHI YCIiXH, JOCSITHYTI B
paMKax KOHIIEMINi abloreHe3 - SKIIO HE paxXyBaTH TOro, IO OYyJI0 SICHO
YCBIJOMJICHO TpPUHAWMHI OJHE (yHIaMEHTadbHE OOMEXKEHHS Ha MOXKJIHMBICTDH
cunTe3y "xuBux" (TOOTO OIOJIOTIYHO AKTUBHUX) MAKPOMOJIEKYJT 3 MPOCTIIIMX
opraniyaux "teriauHokK". [5,23]

CrmpaBa B ToMy, 110 0araTo OpraHiYHUX CHOJYK SIBJISIIOTH COOOI0 CyMiII
JIBOX TaK 3BaHUX ONTHYHHMX i130MEpiB - pEYOBHUH, 110 MAOTh aOCOIIOTHO OJHAKOBI
XIMIYH1 BIACTHBOCTI, aji€ pPO3PI3HIIOTHCA TaK 3BAHOI ONTUYHOI AKTUBHICTIO. BoHM
MO-PI3HOMY BIIXHWJISIOTH NMPOMIHBb MOJSPU30OBAHOTO CBITIA, IO MPOXOIUTH Yepe3

iX kpuctamu ab0 PO3UMHM, 1 BIAMOBIIHO JI0 HAMNPSIMKOM IIbOTO BIJIXHWJICHHS
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HA3WBAIOTHCS MTPaBO-a00 JIIBO 00EPTAIOYMUMU; BIACTHBICTIO ITI€I0 BOJOIIOTH JIUIIIC
YUCTI 130MEpH, CYMIIIl X I1X ONTHYHO HEaKTUBHI. SIBuUINE 1€ MOB'A3yIOTH 3
HAsBHICTIO B MOJICKYJIl TaKWX PEYOBHMH TaK 3BAHOTO ACHUMETPUYHOTO aToMa
BYTJICIIIO, 7O YOTHPHOX BAJEHTHOCTEH SKOTO MOXYTh B PI3HOMY TOPSIKY
NpUETHYBATUCS YOTHUPH BIAMOBIIHMX pagukaia. Tak oT, II XIMIYHO 1J€HTUYHI
pedyoBUHM, sIK 3'scyBaB 1me B 1848 p. JI. [lacTep, 30BCiM HE € TaKUMHU ISl )KHBUX
1CTOT: TUTICHSIBUH TpUO MEHINULIIYM, pPO3BUBAIOYHCh B CEPEIOBUIL 3 BUHOTPATHOT
KHUCIIOTH, "moinae" nurie ii mpaBooOepTaibHI 130Mep, @ B CEPEOBUIII 3 MOJIOYHOT
KHUCJIOTH - JIIBO oOepTarouuii (Ha 1bOMY, JO peul, 3aCHOBAHUN OJUH 3 METO/IIB
PO3/UICHHS ONTHYHUX 130MEpiB), JIOJMHA JIETKO BH3HAYa€ Ha CMaK 130MEpH
MOJIOYHO1 KUCJIOTH.

3apa3 BIOOMO, II0 BCi OUTKM Ha Hamlid IjiaHeTi noOyAoBaHI TUIBKU 3
JT1BOOOEPTAIOUMX aMIHOKUCIIOT, a HYKJIETHOBI KHUCJIOTH - 3 MpaBO 00epTalouux
LIYKpiB; 1I€ BJIACTUBICTb, HA3UBAETHCSA XIPATBHOI YUCTOTOIO, BBAKAETHCI OAHIEIO 3
byHIaMEHTAIbHUX XapaKTEPUCTHK KUBOTO. A OCKUIBKM TIpH OYIb-SIKOMY
abloreHHOMYy cHHTe31 (Hampukiaa, B amapari Muuiepa) yTBOPIOIOTHCA
aMIHOKHUCIIOTH, L0 OyIyTh CKJajaThcs 3 NOpuOIM3HO piBHUX (3 Teopii
WMOBIPHOCTEH) YaCTKOIO MpaBo-1 JIBOOOEPTAIOYHMX, TO B TOJAJBIIOMY - TMpHU
CUHTe31 3 1€l "cupoBUHU" OUIKIB - IEpe]] HaMU MOCTAaHE 3aBJAHHS: K XIMIYHUMU
METOJIaMH PO3JUIUTH CYMIIIl PEYOBHH, KI 32 BU3HAYCHHSIM XIMIYHO 1€HTUYHI?
(He mapma onTUYHOIO aKTUBHICTIO BOJIOAIIOTH JIMIIIE IPUPOAHI IIYKPH - 1 KOJICH 3
CUHTETUYHHMX, a 3rajJadl BHWINE TMOJINENTHAN 3 METEOPUTHOTO pPECUYOBUHHU
CKJIQJIAI0ThCS 3 PIBHUX YACTOK MPABO-1 IEBOOOEPTAIOUNX aMIHOKHUCIIOT.)

Mix TUM, HaBITh YCIIIIHUK CUHTE3 ">KUBUX" MaKpOMOJIEKYJ (JI0 SIKOTO IIIE,
10 HA3UBAETHCA, ''CIM BEPCT - 1 Bce JricoM") caMm 1o coOi MpoOIeMu HE BUPIIIYE.
Jl1st Toro, 100 MaKpOMOJIEKYJTH 3alpallloBaiv, BOHU MOBUHHI OyTH OpPTaHi30BaHI B

KJITKY - PUYOMY HISKHUX MOXJIMBOCTEH Jisl "MPOMIXKHOI MOCagKU" B XO/1 1[LOTO
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HEMHUCITUMOIO CKJIATHOCTI "mepenboTy" HaueOTO HE MPOTIISIa€ThCS: BCE TaK 3BaHi
JOKJIITKOBI (DOPMU KUTTS - BIPYCH - € OOJiraTHUMH (TOOTO OOOB'SI3KOBHMH)
BHYTPIIIHBOKIITHHHAUMH ~ TMapa3uTaMH, a TOMY HaBpsAd YM MOXYTh OyTH
nonepenurkamMu KiituH. [IpipBa, 0 BiAOKpEMITIOE TIOBHHUM HaOip aMiHOKHCIOT 1
HYKJICOTH 1B BiJl HAUIIPOCTIIIOL 3 BJAIITyBaHHSA OaKTeplalbHOI KJIITHHH, Y CBITII
Cy4acHHUX 3HaHb CTalla 3/1aBaTHCA IIe OlIbII HerepeOOpHOl, HIXK 1€ YSBIIAIOCS B
MUHYJIOMY CTOJIITTI.

Binoma Taka ananorisi: IMOBIPHICTh BUIAJKOBOTO BUHUKHEHHSI OCMHUCIIEHOT
aAMIHOKHCJIOTHOI-HYKJICOTHIHOI MOCIJOBHOCTI BIAMOBIIA€ WMOBIPHOCTI TOrO, IO
KUJIbKa KiJIorpamiB Tunorpadchkoro mpudry, Oyaydu CKUHYTI 3 JaXy XMapodoca,
CKJIQyThCsl B CTO M'STYy CTOpiHKY pomany '"BiitHa 1 mup". AbGiorenes (B Horo
KJIACUYHOMY BUIJISAI) sIKpa3 1 mepefdadaB Take "ckupaHHs mpudty" - pas, 10
paziB, 10100 pa3iB - CKUJIbKK 3HaJ00UTHCS, IIOKU TOM HE CKJIAACTHCS B HEOOXITHY
CTOpPIHKY. 3apa3 BCIM 3pO3yMiJIo, IO II€ MPOCTO HECEepPHO3HO: MOTPIOHUM IS
IHOTO Yac (MOro IMJIKOM MOXHa po3paxyBaTd) Ha 0arato MOpsAKIB MEpeBepIIye
yac 1CHyBaHHs BChOro Haioi BeecBiTy (He Oubiie 20 miipa poki). B pesynbrarti
MU OMHUHSEMOCS Mepe]] HEMUHYUYOK HEOOXIJHICTIO BU3HATU MpsIME BTPYYaHHS B
el BUIMaIKoBHil iporiec bora (TyT MokHa mpuyMaTH SKiCh eBpemi3Mu, alie CyTh
BiJl IILOI'O HE 3MIHUTHLCS); a pa3 Tak, TO JlaHa MpodJieMa, K JIETKO 3/10TaJaTucs,
B3araji He BITHOCUThCS A0 chepu Hayku . TakuM YWUHOM, BUXOJUTH, IO
MpUHANMHI B paMKaxX YHUCTO XIMIYHOTO MIAXOJy TMpoOjemMa 3apoHKEHHS >KUTTA
IPUHITMIIOBO Hepo3B's3Ha. [3,208]

B skocti anmbrepHaTMBUM abioreHe3 BHUCTYIaja KOHIICTINS TMaHCIepMIi,
IIOB'sI3aHa 3 IMEHAMHM TaKMX BUJATHUX BueHMX, K I. I'enpmronsi, Y.Tomrmcon
(mopa Kenwsin), C. Appeniyc, B.I.Bepnancbkuii. i A0CHiIHUKK BBaKaJlH, IO
KUTTS HACTUIBKM K BIYHA 1 TMOBCIOJIHA, SIK MaTepisd, 1 3apoJKH ii IOCTIMHO

MOJOPOXKYIOTh IO KOCMOCY; AppeHiyc, 30Kpema, JOBIB HUISXOM PO3PaxyHKIB
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MPUHITUTIOBY MOJKJIMBICTh TIEPEHECEHHS OakTepladbHUX CHOp 3 IUIAaHETH Ha
IJIaHeTy i J1€10 THUCKY CBITJIA; Mepeadadyanocs TaKkoX, 0 pedyoBHHA 3eMill B

nn

MOMEHT ii YTBOPEHHS 3 Ta30-MUJIOBOI XMapu Bxke Oyno "iHdikoBaHo""3apoakamu
KUTTA", 0 BXOJUIIU A0 CKJIaAy OCTAHHbBOI.

KoHuenmito nancnepmii 3a3Bu4ail AOpiKalOTh y TOMY, 110 BOHAa HE Ja€
MIPUHITUTIOBOT BIAMOBIAI HA MUTAHHA MPO MUIAXW TMOXOHKCHHS XUTTS, 1 JIUIIE
BiJICYBa€ BHPIIICHHS IIl€i TpoOjeMH Ha HeBH3HaueHW TepMiH. [lpu 1bOMy
MOBYAa3HO MAEThCS HA yBasi, IO JKUTTA MOBHHHE Oyno BiAOyTHUCS B SKIHCH
KOHKpEeTHIM Toulll (abo JeKUIbKOX Toukax) BcecBiTy, 1 mam po3censitucs 3
KOCMIYHOTO IIPOCTOPY - MOJIOHO 10 TOTO, SK 3HOBY BHHHUKII BUIWA TBapUH 1
POCIMH PO3CENAIThCS MO 3eMiil 3 pailoHy CBOTO TOXO/KCHHS; B TaKii
IHTepIpeTanii TinoTe3a NaHCIepMil JIMCHO BUIJISAAE MPOCTO BIAXOAOM Bij
BUPIIIEHHS MMOCTaBIEHOTO 3aBaaHHs. OfHaK JiCHA CyTh 1€ KOHIIEMINT MoJsrae
30BCIM HE B POMAHTHYHHUX MDKIIJIAHETHUX MaHApax "3apoJKiB KUTTS', a B TOMY,
10 JKUTTA SIK TaKe MPOCTO € OJHIEI0 3 QyHIaMEHTaIbHUX BJIACTUBOCTEHN Marepii, 1
MUTaHHS TPO "MOXOMKEHHS KUTTS'" CTOITh B TOMY K PAdY, IO M, HaNpUKIAL ,
MUTAHHS TIPO "TOXOPKEHHS TpaBiTalii'.

Jlerko GaunTH, MO 3 JBOX BHUXIJHUX IOJOXKEHb KOHIEMNIi maHchmepmii -
BIUHICTh HUTTA 1 MOBCIOJHICTh i1 MOIMMpPEHHS - (panbcudikyemMo Julle ApPYyTe.
[Ipote Bci cipobu 3HANTH KKBI ICTOTH (200 iX BUKOIIHI PEIITKH) 1032 3eMiieto, 1
HacamIiepes] - y CKJaJl METEOPUTHOTO PEUYOBHHM, TaK 1 HE JaJIM MO3UTHUBHOTO
pesyabTary. HeotHOpa30BO 3'IBIISUIMCS MOBIAOMIICHHS PO 3HAXIAKU CIIIJIIB KUTTS
Ha MeTeopuTax 3acHOBaHI ab00 Ha TIOMHJIKOBOI 1HTeprpeTamii JAesIKuX
0akTepionoJOOHUX HEOpraHIYHUX BKJIIOYEHb, a00 Ha 3a0pyAHEHHI "HeOEeCHHX
KaMeHIB" 3eMHUMU MIKpOOpraHisMaMu. MeTeopuTHa peuOBUHA BUSBUIIACS JTOCUTH
0aratoi OpraHikoro, MPOTE BCA BOHA, SK BXKe OyJlO CKa3aHO, HE Ma€ XipaJbHOI

YUCTOTH; 1€ OCTaHHA OOCTaBUHA - JTy’K€ CWJIbHUA apryMEHT MPOTH MPHUHIUIOBOI
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MOKJIUBOCTI ICHYBaHHA '"MDK3OpSIHOTO OKUTTSA". Takum 4dYMHOM, NpHUHAWMHI
IIOJIOKEHHS, L0 CTOCYEThCA IOBCIOAHOCTI TMOIIMPEHHS XKUTTSA y BcecBiTi, He
3HAWNUIO miaTBepKeHHsA. lle 3Mmymrye 3poOUTH CyMHMI BHCHOBOK, IO
MaHCIIepMis, TaK caMo SIK 1 abioreHe3, HE Ja€ 3aJ0BUIBHOI BIATMOBIAI HAa MUTAHHS

ITPO BUHUKHCHHA JXKHUTTA Ha 3emuti.

3.I'inepyuxn ak cunepzemuuna mooenb GUHUKHEHH | 6I0MEOPEHHA HCUMM L.

PeanbHuii mpopuB B 111 00J1acTI HAMITUBCS Jidie B ocTanHi 20-25 pokiB, i
MOB'A3aHUM BiH OyB 3 BUKOPHUCTAHHSM JI0 MPOOJIEMH BUHUKHEHHS JKUTTA TeOpli
CUCTEM, IO CAMOOpraHi3yroThcs. Takoi, 10 camMOOpraHi3yeTbcs HA3UBAIOTh
CUCTEMY, sIKa Ma€ 3JaTHICTb KOPUTYBaTH CBOIO TOBEAIHKY Ha OCHOBI
MONEPEeIHbOro JocBiAy (cam TepmiH OyB BBeaeHH B 1947 p. ogHUM 3 TBOPIIB
ki0bepHeTuku ¢izionorom Y. Embi). Cnin Bigpasy BU3HAYUTH, IO MPU IOMY OYII0
YITKO MOKa3aHO, IO PO3IJISA] MPOLECIB PO3BUTKY (B TOMY YHCIl - O10JOTTYHUX
CUCTEM 3 J00I0JOTIYHUX) MPHUHIIMIIOBO HEMOXJIMBUH B paMKax KIACHYHOI
TepMOJIMHaMIKK. TBOpelb albTePHATUBHOI, HEPIBHOBAXXHOI, TEPMOJMHAMIKU
[.Ilpuroxxun 3poOMB HAayKOBY DPEBOJIIOIIIO0 THUX K€ MPUOIM3HO MacumTadiB, IO
cBoro yacy Hetoron abo E#HITeiiH, 1 peBOIOLNIs 111 IIe 30BCIM HE 3aBEpIICHA.
Mix TuM, BCl KpacHBl MOJIEJIl OCTAHHIX POKIB - pyHHYBaHHS J13€pKalbHOI CUMETPIi
3 BUHHMKHEHHsSM XipaibHi unctoTH B.l.I'ompmanckoro (1986), aGo rimeprukiy
M.Eiirena (1982) - npaiforoTh TUIBKM B paMKaxX MPIr0XIHCHKOI TEPMOIUHAMIKH.
Came ToMy BCi BOHM HE MAarOTh BIJHOIICHHS 0 KJIACHUYHOTO abioreHe3y: SKIIOo
I'ekkens 1 Omapin 3Boauiau Oiojoriro 10 ximii, To i3xiMmik Eiiren, sk mu
no6aYrMo, y BIJIOMOMY CEHC1 3BOJIUTH XIMitO JI0 O10JI0T1i.

Eiiren BUCYHYB KOHIICMI[iI0 YTBOPEHHS BIIOPSIKOBAHUX MAaKpPOMOJEKYI 3
HEYMOPSAIKOBAHOTO PEYOBHMHU HA OCHOBI MATPUYHOI PEMPOAYKIli 1 MPUPOTHOTO
Bi100py. BiH mounHae 3 TOro, M0 JApBIHIBCHKUIM MPUHIIMI MPUPOHOTO BinOOpY
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(TIB) - enuHMIA 3po3yMiIHiA HaM crocid CTBOPEHHS HOBOI iH(OpMariii (1ie ¢izuuHa
BEJIMYMHA, 110 BJIOOpaXkae Mipy YIIOPSIKOBAHOCTI CUCTEMH ). SKIIO € cuctema, 1o
cebe BIATBOPIOE 3 OAWHMIIL, SKI OYAYIOThCS 3 MaTepialy, IO HAAXOAWTh B
OOMEXEeHIN KITbKOCTI 3 €IUHOTO JiKepena, TO B Hei 3 HEMHHYYICTIO BHUHUKAE
KOHKYypeHIis 1, Ak ii Hacmigok, IIB. EpomromiitHa moBeminka, kepoBaHa IIB,
3aCHOBaHa Ha CaMOBIATBOpeHH1 3 "iHopMmamiiHuM mymoM" (y pasi eBOJoLii
010JIOTIYHUX BHUIIB poib "mIymMy" BHKOHYIOTH MyTarlii). HasBHOCTI 1ux aBOX
GI3MYHUX BJIACTHBOCTEM JOCTATHBO, MO0 CTaJ0 MPUHIUIOBO MOXJIMBUM
BUHUKHEHHS CHCTEMH 3 MPOTPECYIOYUM CTYTICHEM CKJIaTHOCTI.

B upomy mutani nonepeanukom Eiirena e 6ioximik I'.Kactiep (1966), sxuit
MPOAHAII3yBaB MOBEAIHKY CHUCTEMU HYKJIEIHOBUX KHCIOT B paMKax Teopli
iH(popmanii. BiH npuiiinoB A0 BUCHOBKY, 110 HOBA 1H(OpMaIlisi BAHUKAE B CUCTEMI,
TUIBKM SIKIO B HIM BigOyBaeTbcs BUMAAKOBUM BUOIp ("MeTomoM THKY") 3
HAaCTyTHUM 3aIlaM'siTOBYBaHHSIM HOro pe3yJjbTaTiB, a HE LIJIECHpSIMOBaHUIN BIIOIp
HaWKpamoro BapiaHTy. B oOCTaHHROMY BHMAJKy MOXHA TOBOPHUTH JIMIIE TIPO
peanizauio Ti€i iH(poOpMalli, 1O 3aKjaJeHa B CUCTEMY CIIOYATKy, TOOTO MpO
BUJIIJIEHHS BXKe HasBHOI 1H(popmarii 3 "mymy". Cama X MOXJIMBICTD BUHUKHEHHS
"HOBM3HHU" (TOOTO aKkTa TBOPYOCTI) BU3HAUAETHCA BIACTHUBOCTSAMHU 1H(POpMAIIT K
Takoi: sk Oysno mokazano A. A. JlanynoBa (1965), Ha Hel HE MOUIMPIOIOTHCS
3aKOHM 30epexeHHs, TOOTo 1H(opMaIllis, Ha BIAMIHY BiJl MaTepil Ta €HEPTii, MOXKe
OyTH 3aHOBO cTBOpeHa (i, BIAMOBIIHO, MOXe OyTH 1 0€3MOBOPOTHO BTpaycHa).[16,]

['oBOpsiuM MpoO YCKIATHEHHS CHUCTEMHU, HEOOXIJHO 3rajaTH BHCHOBKH IIIE
OJIHOTO OCHOBOIIOJIO)KHMKA KiOepHeTukH, Jk. ¢don Heiimana (1960), 1o
BUpIIIYBaB MNpoOJieMy CaMOBIATBOPEHHs aBTOMATiB. BusiBHIIOCS, 3JaTHICTH [0
CaMOBIITBOPECHHSI TPHUHIIMIIOBO 3aJIGKUTh BIJI CKJIAAHOCTI opraxizamii. Ha
HIOKYOMY PIBHI CKJIQJIHICTh  BUPOJKYETHCS, TOOTO KOXXEH aBTOMAT 3JIaTHHM

BIITBOPUTH JIMILIE MEHII CKJIAgHI aBTOMaTH. ICHye, OJHaK, IIJIKOM IEBHUN
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KPUTUYHUN PIBEHb CKIAJHOCTI, TOYMHAIOYUH 3 SKOTO LISl TEHEHIIIS 10 BUPOKCHHS
nepecrae Oyt 3aranbHOwO: "CKIAAHICTh, TOYHO TakK caMo, K 1 CTPYKTypa
Oprasi3MiB, HIKYE SKOTOCh MIHIMAJIBHOTO PIBHS BHPOJKYETHCS, a BUIIE I[HOTO
PIBHS CTa€ caMOMIATPUMYBaHOI 400 HaBITh MOXKeE pOCTH ".

Otxe, Elireny "Bcboro iwine" 3aMIIWIOCS 3HAUTH peAbHUNM KJac
XIMIYHHUX peakIliii, KOMIOHEHTH SKHX Belu 0 cebe MoaiOHO JapBiHIBCHKUN BUAAM,
TOOTO BOJIOIK O 3AaTHICTIO "BiOMpaTucs" 1, BIAMOBIAHO, €BOJIIOIIOHYBATH y O1K
30UTbIIIEHHST  CKJIAMHOCTI opradizamii. CamMe TakMMH BJIACTHBOCTSIMH, SIK
3'sicyBajocsi, 1 MalwTh HENIHIWHI aBTOKATAIITUYHI JIAHIIOTH, Ha3BaHI HUM
rinepuukiamMu. TyT HE0OX1JTHO TaTH ACsIKI MOSICHEHHS.

HaiinpocTimmM BUMAIKOM KaTalITHYHOI peaklii € MepeTBOPEHHS BUX1AHOI
peuoBuHHU (cyOcTpat - S) B KiHIEBY (IpOAYKT - P) 3a ydyacTio €1uHOr0 PepMeHTy
(E); Bxe mel mexaHi3M norpedye MOHAHMEHIE TPUWIEHHOTO LUKy, SKUN
Ha3UBAETHCS peakliiHuM IcHyIOTh, OfHAK, 1 Habarato CKJIAIHINI peaKIliiHi
nukim. Takui, Hanmpukiafd, Tuki Kpebca - 12-dmeHHui UKL, 110 JISKUTHh B OCHOBI
KJIITUHHOTO TUXAaHHS: BIH KaTali3ye MepEeTBOPEHHS MOJIEKYJIU ABOATOMHOI OI[TOBOI
kuciotu (y dopwmi anermin-kopepmenty a - CH3CO Koa) B 2 monexkynu CO2 1 8
atomiB H. [nmmit npuknan - ByrneneBuit nukin bere-Baiizekepa, mo 3ade3neuye
cBiTHICTb COHIIS 32 paxXyHOK MEPETBOPEHHS YOTUPHOX aToMiB BoaHIO 1H B arom
reniro 4He Hes3Bakaroun Ha cepiio3Hi BIAMIHHOCTI MK IIUMH peakIlisiMu (Tiepia €
XIMIYHO1, a Jpyra - sA/epHOi), BOHU MaloTh (PyHIaMEHTaJIbHUM CXOXICTIO: B 000X
BHCOKOEHEPIeTUYHA PEYOBUHA MEPETBOPIOETHCS B MPOAYKTH, O1JIHI €HEPTi€t0, MpU
30epexeHHl - TOOTO IMKIIYHOMY BIJITBOPEHHI - TPOMDKHHMX KOMIIOHEHTIB
(imtepmeniati). [15,401]

HactynHuii 3a peakuiiiHUM IIMKJIOM pIBEHb OpraHizaiii sBise co0oro
KaTaJITUYHUN ULUKI, B SKOMYy Jeski - abo Bce - IHTepMedlaTH cami €

KarajmizatopamMu Juisl ojHi€i 3 HacTynHux peakmiil. Koxen 3 nHux (Ei +1)
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YTBOPIOETHCS 3 BUCOKOGHEPTETUUHOTO CyOCcTpaty (S) MpH KaTaliTUYHOI MiATPUMII
BiJ1 nmonepeanboro iHTepmeaiaty (Ei)). Takum dnHOM, KaTalITHUHUN UK K II1JIe
€KBIBaJICHTHUI aBTOKATaJi3aTopy.

koo K Taki aBTOKATaNITIYHI (TaKd IO CaMOBIITBOPIOIOTHCS) OJUHHIII
BUSIBJISIIOTHCS, B CBOIO Uepry, 00’€JlHaHI MikK COOOI0 3a JIOMOMOTOK ITUKJIIYHOTO
3B'SI3KY, TO BHMHHKA€ KATAIITUYHMNA TiNepUUKI. [imepruki, TakuM YHHOM,
3aCHOBAHMM Ha HENIHIMHOMY aBTOKaTali3l - aBTOKAaTadi3l SK MIHIMYM JpPYroro
NOpANIKY, 1 SBJsiE COOOI0 HACTymHUM, OUIbII BUCOKHUH pIBEHb B i€papxii
ABTOKATATITUYHUX cUCTeM. BiH CKIagaeThcs 3 ONMHUID 110 ceOe IHCTPYKTYIOTh 3
NOJBIMHUMHU KATAMITUYHUMH (QYHKIISMU: SK aBTOKaTali3aTop I1HTEpMeniar
3IaTHUN 1HCTPYKTYBAaTH CBO€ BJACHE BIATBOPEHHS, 1 KAaTall3aTOp BIATBOPEHHS 3
BHCOKOECHEPIeTUYHOIO CyOcTpaTy HACTymHOrO B JIAHLIO31 IHTEpMEAiaTy.
Nnepuukn (ogHUM 3 HAWNPOCTIIMX TPHUKIAAIB SKUX € po3mHokeHHs PHK-
BIpyCcy B OakTepiajbHOI KIITI) Ma€ psAJ YHIKQIbHUX BJIACTHUBOCTEH, IO
MOPOKYIOTh TAPBUHOBCHKY MOBEIIHKY CUCTeMH. [ imepiuki KOHKypye (1 HaBiTh
OlNbII 3ameKyio, HDK JapBiHIBCbKI BUAM) 3 Oyab $KOi CaMOBIITBOPIOBAHOI
OJIMHUIICIO, SIKa HE € HWOro 4JeHOM, 1 BiH HE MOXE CTaOUIBHO CHIBICHYBaTH 1 3
IHIIMMHM TIIEPIUKIAMH - SKIIO TUIBKYA HE 00'€THAaHUH 3 HUMU B aBTOKATaJIITUYHUM
LIMKJI HACTYIHOTO, OUIbII BUCOKOTO, mopsiaky. lloOyaoBaHuii 3 camoCTIHUX
OJIMHUIIb 110 CaMOBIATBOPIOIOTHCS (1€  rapaHtye 30epekeHHs (IKCOBaHOI
KinpKocTi iH(MOpMalii, Mo mnepemaeTbcs Bix "mpeakiB" go "Hamankam'), BiH
BOJIOJIIE€ 1 IHTETPYIOUUMH BJIACTUBOCTAMH. TaKMM YUHOM, TIMNEPIUKI O0'€IHYE I
OJIMHUIIl B CHUCTEMY, 3JaTHY JO Y3TOJKEHOI €BOJIOLIi, Je MepeBarn OJHOIO
IHIUBIIa MOXYTh BUKOPHUCTOBYBATHCS yCiMa 11 4JICHAMH, IPHYOMY CHUCTEMa SIK
[iJI€ MPOJOBXKYE IHTEHCUBHO KOHKYpPYBaTH 3 OyAb-SKOIO OJMHMIICI 1HIIOrO

CKJIay.
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OTxe, came TIepIUKI (SIKU caM 10 co0i1 - e YUCTa XIMisl) € THM CaMUM
KPUTUYHUM DPIBHEM, MOYMHAIOYM 3 SKOTO CKJIAAHICTh HEHMaHOBCHKOTO '"cebe
BIITBOPIOIOYOTO aBTOMaTra" Tepectae OyTw Takoi, IO BUPOKYEThCS. Lla
KOHIICTIIIISl, 30KpeMa, IIIJIKOM 3aJ0BIIbHO ONUCYE BHHUKHEHHS HA OCHOBI
B3aEMHOI'0 KaTaji3y CHUCTEeMH "HYKJIETHOBA KMCJIOTa-OUTOK" - BUpIIIaIbHA OIS B
MpoIrieci BUHUKHEHHS XUTTS Ha 3emuti. Pazom 3 tiM, cam Eiiren miakpecitoe, mo B
X0/l peagbHOi E€BOJIONIT TIMEPUMKI IIJIKOM MIr "BUMEpPTH" - TMICIS TOTo, SK
(dbepMEeHTHI CHUCTEMH HACTYIMHOTO TOKOJIHHSA (3 OUIBII BHCOKOI TOYHICTIO
pPEnpOayKIIi) 3yMUIH 1HAUBITyalli3yBaTH IHTETpajibHy cUCTEMY B (DOpMI KIIITUHHU.

Opnak TpolleC BUHUKHEHHS SKUTTS MOXXHA TMOOAYUTH 1 3 JEMIO 1HIIOT
no3utii, He O10XIMIYHOI, @ FeOXIMIYHOI, SIK 1Ie poOuTh, Hanmpukian, A.C.Payrtian
(1995). Mu Bxe TOBOPUIIU PO T€, 110 3 OOIIETIIIAHETAPHON TOUKHU 30pY KUTTS - 11€
croci® ymopsiAKyBaHHS 1 cTa0UIi3aiii TEeOXIMIYHUX KPYrooOiriB, 3BIIKHA K

OepeTbes caM reoXIMIYHHUA Kpyroooir?

4.I'eoximiunuil nioxio 0o npooaemu 6UHUKHEHHA | CYMHOCMI JHCUNM

B ocraHHI poku cTano MOJHUM MIPKYBaTu Mpo pO3BUTOK BcecBiTy sik mpo
€IMHUM HaMpaBJICHUN MPOIIEC, B XO1 IKOTO MUMOBOJI1 1 HEMUHY4Y€ BUHUKAIOTh BCE
O1IBII CKJIAAHI CTPYKTYypuU. BUHUK 0COONMBUN MDKIUCHMILUTIHAPHUN HAMpPSMOK -
Big History, abo YuiBepcaibna Ictopis. [Ipu mormsiai Ha ictopiro cBiToOyaoBH "3
BUCOTH NTAIIMHOTO MOJIOTY" CKIIAJA€ThCA BPaKEHHS, 110 KOXEH HOBUH KPOK B
eBoitolli BcecBiTy JIOTYHO BUIUIMBAaB 3 TONMEPEIHBOTO 1, B CBOKO UEpry,
3YMOBIIIOBaB HAaCTyNMHUNA. BUHUKHEHHS XUTTS MOCTa€ BXKE HE BUIIAJKOBICTIO, a
3aKOHOMIDHUM  IIJCYMKOM  pO3BUTKY. BcecBiT HemMoB OyB  CHOYaTKy
CIPOEKTOBaHUM Tak, 00 y HBOMY 3'IBWJIOCS JKUTTS, 1 MPOEKT Leh OyB
HaJ[3BUYallHO TOYHHWM: HallMEHINa 3MiHa 0a30BHX (I3UMYHUX KOHCTAHT 3poOuia O

KUTTS HEMOXUIIMBUM. Bin peniriiHoro TiiymMmadeHHs 1i€i OOCTaBUHU MPUIYMaHO
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3aXUCT - "aHTponmHuM mpuHUMI"'. MOBISAB, AKOM KOHCTAaHTH OYJM 1HIN, TO B
TakomMy BcecBiTi HikoMy Oyi0 0 1 pO3MIPKOBYBAaTH IMPO MYJPICTh HOTO yCTPOIO.
XTO0 3HA€E, MOXKIIMBO, ICHY€e OaraTo pi3HUX BcCecBiTiB, 1 TUIBKM B HAIIOMY BCE TaK
BJIAJIO CKJIAJIOCS, TaK 110 JUBYBATHCS HIYOMY.

@Di3uKu CTBEPIKYIOTh, 10 BcecBir 3'sBunacs B pesynbraTi Benukoro
Bulyxy 3 sSIKOroch HECKIHY€HHO Majoro o0'exta. Y mepii MUTI He OyJO0 HaBITh
aToMmiB 1 mMoliekyJ. [loTiMm 3'iBUSIMCS €JeMEeHTapHI YaCTUHKH, 3 HUX yTBOPUIIUCS
aTOMHU BOJHIO; CKYITYEHHS aTOMIB NEPETBOPUIIUCA B 31PKHU MEPILIOTO MOKOJIHHA. Y
HUX BIJIOYyBasacs peakuis siIepHOTO CUHTE3Y, B XO1 SIKOi BOJIEHb MEPETBOPIOBABCS
Ha remi. HaitGinpim 3ipku micisi BUCHaXKEHHS 3amaciB BojaHIO BuOyxanu. [lpu
IOMY THCK 1 TEMIIEpaTypa B HaJpax 3ipKH JOCITajl KoJIOocalbHUX BenuyuH. Lle
CTBOPIOBAJIO HEOOXIAHI YMOBHU JJISI CHHTE3y Ba)XKUX €JIEeMEHTIB. Bci enemeHTH
Ba)KUe rejiito, B TOMY YHCI HEOOXIIHI IS )KUTTS BYTJIEllb, KHCEHb, a30T, Gocdop,
CipKa Ta 1HIL, MOIJIA YTBOPUTHCS JIMILE IiJl YaCc TaKUX BUOYXIB. 3IpKU MEpPUIOro
MOKOJIIHHS ~ cTanu  (paObpuko 3 BUPOOHUIITBA AaTOMIB, HEOOXIMHMX IS
MaiOyTHBOTO KUTTSI.

BuOyx 3ipku He TIIbKM CTBOPIOBAB BaXKKI €JIEMEHTH, a i PO3CIIOBaB iX B
npocTopi. 3 HOBUX CKYMYE€Hb aTOMIB YTBOPHJIMCS 3IPKH JIPYrOTO TOKOJIHHS, B
tomy yucial 1 Hame Conie. Xmapu pO3CISHUX YAaCTHHOK, 10 HE YBIMIUIM A0
CKJIaJly IIEHTPaJIbHOI 31pKH, 00epTalrcs HABKOJIO HEl 1 MOCTYIIOBO MOJUISIIMCS Ha
OKpeMI 3TyCTKH - MaitOyTH1 ruianeTd. CaMe Ha LbOMY €Talll 1 Mir TOYaTUCS CUHTE3
NEePIIUX OPraHIYHUX MOJIEKYIL.

Pazom 13 3emsiero BUHUK 1 Tak 3BaHUM "TeoxiMiuHMi KpyroBopot". OmHi
PEYOBUHM HAIXOIWIM 13 3[aBJIEHUX, PO3IrpiTUX  Hagp 3emidl, (opmyrouu
nepBUHHY aTMocdepy 1 okeaHu. [HIII MPUXOAWIN 3 KOCMOCY Y BUTJISA/II 3aJIMIIKIB
MPOTOIIAHETHOI XMapH, METEOPUTIB 1 KoMeT. B atMocdepi, Ha moBepxHi Cymli 1y

BOJOWMAX BCl 11l PEYOBUHH 3MILIYBAIUCS, BCTYNAlOYU OJIMH 3 OJHUM B XIMIYHI

15



peaxiiii, 1 mepeTBOPIOBAJIKCS Ha HOBI CIOJYKH, sSIKi, B CBOIO UEPTry, TEK BCTYIAJIH B
peaxiiii 0J{Ha 3 OJIHOIO.

Mik XIMIYHHIMH PEaKIliIMA BHHHKAJIa CBOEPITHA KOHKYPEHIlS - O0poThOa
3a OmHI ¥ TI X cyOcTparn (BUXigHI pedoBWHM - "DKy" i peakiiid). Y Takii
O0opoTH0l 3aBXKAM TIepeMarae Ta peakiis, ska Hae mBuame. [lounHaeThes
"mpuponHuit BiAOip" cepen XiMmiuHuX mpoueciB. [loBibHI peakiii MOCTYMOBO
3racaroTh 1 MPUMUHSIOTHCS, 110 BUTICHSIOTHCS OB MIBUIKUMHU.

HaliBaxxnuBinly posiib B IIbOMY 3MaraHHi T'pajid KaTajii3aTopu - PEYOBHUHH,
0 TPHUCKOPIOIOTH TI YW 1HII XIMIYHI NepeTBOpeHHs. Bennue3ny mnepeBary
MOBUHHI OyJW OJEp)KyBaTH peakilii, IO KaTali3ylOTbCsl CBOIMH BJIACHUMH
npoaykramu. Taka, HampuKiIaa, 3HAMEHUTa peakilis bytmepoBa, B xomi fKoi 3
(opMasnbaeriy yTBOPIOIOTECS LYKPH, SIKI CaMi 1 € KaTajli3aTopaMu L€l peaKii.

Hacrynnuit eran - gopMyBaHHS aBTOKATATITUYHHUIX IHKIIB, B XOMl SKHX
BIIOYBA€TbCS HE TUIBKM CHHTE3 KaTali3aTopiB, a i YaCTKOBE BIJHOBJIEHHS
BUTpaueHUX cyoOcTpatiB. Big ckimagHoro i1 e€peKTUBHOTO aBTOKATATMUTHYHOTO
IIUKITYy BXKE HEJAIEKO 1 10 CIIPaBXKHBOTO KUTTS, aJ’KE KUTTS B OCHOBI CBOIH - II€,
ABTOKATaJIITIYECKIN MPOIIEC 1110 caM cede MiATPUMYE.

Biakputnii kocMoc xonoauuit (uine Ha 4 rpaaycu Teruiiie abCcoITHOTO
HYJI) TOMY, U0 KOHIIEHTpAallisl peYOBUHU B HbOMY Mi3epHO Mana (3 ¢ 10-31 r/cm3),
1 3IpKaM MPOCTO HEMA YOTO HArpiBaTH; 3 M€l K camoi MPUYMHHM, O Pedl CKa3aTH,
BcecBiT mposopuii, i Mu O6aunmo HeOecHl1 cBiTHWIA. Y TOW ke 4ac Oyab-ska
TuTaHeTa, Oyydd HEMmpo30pOl0, aKyMYJTIO€ YaCTUHY €HEpTii, 110 BUITPOMIHIOETHCS
[IEHTPAJIBHUM CBITUJIOM 1 HATPIBA€THCS, 1 TO1 M1’k HATrPITO1 MJIAHETOO 1 XOJIOIHUM
KOCMOCOM BHHHKa€e TemneparypHuil rpaaient TI. SIkmio niaHeTa Mae mpu LbOMY
JIOCUTh PYXOMY Tra3omnojiioHoMy i / abo piaky o6osioHKy (atMocdepy Ta / abo
riagpocdepy), To TI' 3 HEMHUHYHYICTIO TIOPO/KYE B HIM - TPOCTO 3a PaxyHOK

KOHBEKIi - (Pi3UKO-XIMIYHUI KpyrooOir. ¥ 1el KpyroBOpOT 3 HEMHUHYYICTIO XK
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3a;my4yaeThesl 1 TBepaa 00osoHKa TutaHeTu (y pasi 3emili - Kopa BUBITPIOBAaHHS), B
pe3yJbTaTi 4Yoro BUHUKAE TJI00ANBHUN T€OXIMIYHUHN UK - Mpoobdpa3 d6iochepu.

OTxe, pymIiiHOIO CUJIOI0 T€OXIMIYHUX KPYrooOiriB € B KIHIIEBOMY PaxXyHKY
eHepris ueHTpanpHoro cBiTuia B opmi TT'. ToMy enemeHnTapHi reoxiMiuH1 UKIN
(ToOTO TIpOOOpPa3H €KOCHUCTEM) ICHYIOTh B YMOBaX MEPIOIUYHOIO MaJiHHSI €HEeprii
10 HAJXOAUTh B HUX - B TI MOMEHTH, KOJIM BOHU B Pe3yJbTaTl 00EpTaHHS IJIaHETU
OTNMHAIOTBCA Ha 1i TiHBOBIM cTopoHi, ne TI' menme. Llg cutyaris HemHuHYyYe
MOBUHHA MOPOXKYBATH B1101p KpyrooOiriB Ha cTabLIbHICTh, TOOTO Ha iX 37aTHICTh
MIATPUMYBATH BIIACHY CTPyKTypy. HailOinbml ke cTaOlIbHUMU BUABISATHCS Ti
KpyrooOiri, 1m0 "HaBYalOThCs" 3amacaTy €HEPrito Mij Yac CBITJIOBOI (a3u LUKITY 3
TAM, OO0 BHUTpayaTd 1i MiJ Yac TEMHOW. [HIIUM MapaMeTpoM BiIOOpPY
Kpyroo0iriB, 0O4€BUHO, Ma€ OyTH 301IbIIEHHS BHUJIKOCTI 001y 3a]ly4€HOI0 B HUX
PEYOBHHM; TYT BHUTpaBaTh OYIyTh TI 3 HHUX, 0 003aBEAYTbCS HaUOLIBII
e(peKTUBHUMHU KaTadi3aTopamMu. Y KOHKPETHHX yMOBax 3€Mill Takoro poay
nepeBart  MaTUMyThb Ti  KpyroooOir, 1mo BigOyBalOTbCS 3a  Y4acTiO
BUCOKOMOJIEKYJISIPHUX CITOJYK ByTJelo. [3,231]

OTxe, XUTTS y QOopMi XIMIYHOI AaKTUBHOCTI 3a3HAYEHUX CIOJYK
BUSBIISIETHCSL  CTAOLII3aTOPOM 1 KaTajgi3aTOpoM BXKE ICHYIOUMX Ha IUIAHETI
reoXIMIYHUX IUKIIIB (BKJIFOYAIOUU TI100aIbHU); UK TPU [IbOMY "KpyTAThCS'" 32
paxyHOK 30BHIIITHBOTO JKepena eHeprii. Bam 1e Hivoro e Haraaye? Hy 3BudaitHo
- I1€ B)K€ 3HAllOMa HaM aBTOKAaTaJliTH4Ya CUCTEMa, sIKa, BIJIMOBITHO, MA€ MOTEHITIHHY
3MAaTHICTh JO CaMOPO3BUTKY, 1 Hacammepesq - J0 BJOCKOHAJCHHS CaMHX
KaTami3aTopiB-IHTepMeiaTiB.  3BIICKM CTa€ 3pO3yMUIMM  TapaJoKCaTbHUN
BHUCHOBOK, JI0 SIKOTO HE3aJI€KHO OJIUH BiJl OJJHOTO MPUXOAMIM TakKl JOCIIIHUKH, K
Jix.bepran (1969) 1 M.M.Kammiino (1972): kuTTd sK sSBULIE [OBHUHHA

MepeayBaTH MOSB1 )KUBHX 1CTOT.
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He Menm mikaBe 1 Te, 110 BiAOYyBA€THCS MPU IbOMY 3 1HIIUM KOMITOHEHTOM
TaKOi aBTOKATAJIITUYHOIO CUCTEMH - CaMoI0 IiaHeToro. [lani Mu noctiitHo Oyaemo
TOBOPUTH TPO  3JAaTHICTh JKUBUX OPraHi3MiB  KOHIMIIIOHYBaTH (TOOTO
nepeOdyJoByBaTH B CHPHUATIMBOMY A ce0€ HampsIMKy) CBO€ CEpEAOBHILE
pOKUBaHHS. PO3rIsIHYBIIM 11e sSIBUINE Ha TulaHeTapHOMY piBHI, [Ix.JIaBiok (1982)
BHUCYHYB CBOIO KOHIIeTIIifo ['ei, 3riHo 3 sikoro Oynb-siKa HaceJeHa IjlaHeTa (came
IJlaHeTa sK aCTPOHOMIYHE T110!) B MEBHOMY CEHCI € >XKMBUM 00'ekToM - ['eero,
HA3BaHOIO TaK Ha IM's JaBHBOTPELbKOi OOrHHI, 110 yocobmtoe 3emunto. HaiOinbi
po3po0JiecHOI0 (B MaTeMAaTMYHOMY BIJIHOIIECHHI) 3 Mozened JlaBioka €
"MaprapitkoBuii Mup (Daisyworld)"; MeTOI0NOTIYHO BOHA CXOXa 3 MOJEIUIIO
Jlotku-BonbTeppa, 110 OmMCye TMOBEAIHKY CHCTEMH 3 JIBOX B3a€EMOJIIOYMX
MOMYJISILINA - XM)KaKa 1 )KEPTBH, 1 TEXK € a0CTPaKIi€l0, 3aCHOBAHOI HA TPAHUYHOMY
CIPOIICHHS.

Cnouatky kijibka nosicieHb. Cructema, 110 3HaXOAUThCA B CTaH1 JUHAMIYHOL
pIBHOBaru, BiUyBa€ pPI3HOTO poay 30BHIIIHI 30ypeHHs. Bona Moxe abo
MOCUJTIOBATH BUXI1JHE OOypeHHs, a00, HaBMaKW, racUTH HOTO, Y IUX BHUIAJKaX
TOBOPSITH MPO TMPOIIECH, 10 HAYTh, BIAMOBIIHO, 3 MO3UTUBHUM a00 HETAaTMBHUM
3BOpOTHOI 3B'si3koM. [IpuKiIazioM TEpHIoro € HACTYI JbOJOBHKA: TMPHU TMaJlHHI
TEeMIIepaTypy YaCTUHA ONaJiB BUNAAA€E Y BUIJIAJI OLIOTO CHITY 1 JbOAY, BHACIIIOK
YOro TMOBEpPXHsS IUIAHETH TOYMHAE CHJIBbHINIE BIJOOpa)kaTH COHSAYHI TPOMEHI
(361mbIIyeTRCS 11 anpbeno); 1€ BUKIMKAE JOJATKOBE MAJIHHS TeMIEpaTypH, B
pe3yJbTaTi MOKPUTA JIHOJOBUKOM IIJIOMIA 30UIBIIYETHCA - 1 Tak fajii. HeratuBHa x
3BOPOTHHUM 3B'SI30K TPAIIOE, HAMPUKIAA, y 3rajaHiii CHUCTEeMI XWKaK-)KepTBa:
30UIBIIICHHST YMCEIIBHOCTI 3aMIliB BeJe /10 MOJAIBIIOTO MOCUJICHHS Mpeca XMKAaKIB,
TaK SIK JIMCHIIl BUSABIISIIOTHCA 3JaTHI BUTOAYBAaTH OUIbIlI€ NUTUHYAT; B Pe3yJbTaTi
YUCENBHICTh 000X MOMYJISIIINA KOJUBAETHCSI HABKOJIO SIKUXOCHh CEpPEAHIX 3HAUYCHb.

Lleli Tum 3BOPOTHOTO 3B'SI3KY XapakTEpHHM came - 1 Mmepum 3a Bce - Ui
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BHCOKOOPTaHI30BaHUX CUCTEM, O10JIOTIYHUX 1 COIIAIBHUX; CaM€ BiH TIEPETBOPIOE
iX B romeocTar (roMeoCTa3uc - 3JaTHICTh CUCTEMHU MiATPUMYBATH CBOI MMapaMeTpH,
HAlpUKJIag - TeMmIepaTypy Tijla, B TEBHUX MEXax, MIHIMI3YIOUH BIUIUBY
BIIXWJIIOUNX (PaKTOPiB).

Otxe, Mozenb JlaBinoka. € rimoTeTHyHa IUTAHETa TUX >K€ NPHUOIU3HO
napaMmeTpiB, 1o 1 3emisi, 00epTaEThCSI HABKOJIO 3IPKU TOTO K CIEKTPaIbHOTO
kJiacy, o 1 Hame Conie. binblily yacTuHy MOBEpXHI IJIaHETH 3aiiMae cyla, sKa
IOBCIOIHO OOBIAHOI 1 JONMyCKae ICHyBaHHS KUTTA. Ilnanera HasuBaeTbecs
"MaprapitkoBuil cBIiT", 00 eauHa Qopma XUTTS Ha Hid - maprapuTtku (Bellis) 3
TeMHUMH 1 cBITUIMMH Kosibopamu (TM 1 PM); pocauHu 11 37aTHI ICHYBaTH B
TeMmneparypHoMy niana3zoHi Big 5 mo 40 ° C, mparnyuu temneparypy 20 ° C.
CeiTHicTh MicueBoro CoOHLA, 3TIHO 3 OAHIEID 13 CYYaCHHX acTpOo(I3UYHHX
rinore3, 3aKOHOMIPHO 3pocTae B Mipy Horo "cTapiHHA", TOMy TeMmmeparypa
MJIAHETHOI MOBEPXHI Haue0TO MOBHHHA MPOTATOM BCI€i 1i 1CTOpIi 301IbIIIyBaTHCH,
IPUYOMY MPAKTUYHO JIHIHHO.

AJne och eKkBaTopiajibHa 00J1IacTh TJIAaHETH Harpinacs 10 ooymoieHux 5 ° C,
1 TYT Ha CIIeHl 3'ABJIAIOThCSA Haul mapraputkud - TM 1 PM B npuOau3HO piBHIN
nporopiii. [Ipy 1boMy B THX MiCIISIX, /€ YacTKa TEMHHUX KOJIbOPIB BHUITaIKOBO
BUSIBUTHCSI BUIIE CEPEHBOI, JIOKAJIbHE anh0e0 OyJlie MAelo 3MEHIIyBaTHUCs, a
TPYHT MPOTPIBATUCS A0 OUIBII BUCOKOI TEMIIEpaTypH - TOOTO OLIbIN OJIM3BKOIO 70
ontuManbHuX i Mapraputok 20 © C. Y pesynsrati TM OTpUMaroTh CENEKTUBHY
nepesary nepen CM, 1 yacTka OCTaHHIX 3MEHIIUTHCS 0 MeXi. 3 IIbOT0O MOMEHTY B
CUCTEMI CKJIAJA€ThCsSl MO3UTUBHUN 3BOPOTHUN 3B'SI30K: TEMHI KBITH 3HMKYIOTh

o

CymMapHui anp0eno TIUIaHeTH, mporpita a0 5 C (1 mpupgatHa IJIsi KUTTA
MaprapuToK) 00JacTh PO3MIUPIOETHCSA BiJl €KBaTOpa, IO BUKIIMKAE ITOJANBIIE
3HIMDKEHHS ann0eno, 1 T.4. AJle OCh HAcTa€ 4Jac, KOJM Ha INIaHETi, BKE MOBHICTIO

3aceneHoro TM, Temmeparypa Ha €KBAaTOpi - B pe3yibTaTl MOCHJIEHHS CBITHOCTI
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Conns - mepeBamoe 3a 20 ° C. 3 1poro MOMEHTY CEJCKTHBHI IepeBaru
BUSIBJISIIOTBCA Ha OOIll CBITJIMX KOJBOPIB, IO 30UTBIIYIOTH JIOKAJIbHE albOeno 1
3HIDKYIOTh TEMIIEPATypy CBOiX MiclienepedyBanb. Po3cenerns o mianeri CM, siki
BUTICHAIOTh TM, BiOyBaeThCs MO TOYHO TAKOIO K CXEMOIO (BiA ekBaTopa o
MOJIIOCIB), 1 T€XK 3 MO3UTUBHUM 3BOPOTHUM 3B'si3K0M. CBiTHICTE COHIIS TUM YacoM
MPOJIOBXKYE 3pOCTaTH, 1 HACTA€ MOMEHT, Koiau MoxumBocti CM 3
KOHJUIIIOHYBaHHS ~ CEpPEJOBHINA  ICHYBaHHS  BUSBISIOTbCS  BUUYEPIAHHS;
temrneparypa mnepeBaimtoe 3a 40 °© C, 1 1ruraHeTa 3HOBY cTae MepTBow. Tak oOT,
po3paxyHku JlaBrmoka mokaszaiu, 110 HPOTITOM Maif’ke BChOTO 4acy MiX LUMH
JIBOMa KPUTUYHUMHU MOMEHTaMHU TeMIlepaTypa MOBEPXHi IUTaHETH Oyje MPaKTUIHO
MOCTIHHOIO - OJu3bKo 20 °.

OTtxe, HaBITH Taka CyleprpiMiTiBHas Oiocdepa, 10 CKIATAETHCS 3 €IUHOTO
BUJTy POCJHH, SIKI BCHOTO JIUILIE 1 BMIIOTb, III0 BapilOBATH KOJIIP CBOIX MEIIOCTOK,
3/1aTHA CTBOPIOBATH €PEKT LIJIKOM KOCMIYHOIO XapakTepy - II00aIbHO 3MIHIOBATH
TeMreparypy moBepxHi IiaHetd. OaHak OuIbIl ICTOTHHM HE (AaKT 3MIHU
TEeMITepaTypH, a Te, 0 TUTAHETa TIEPETBOPIOETHCS B TOMEOCTAT, 1 MATPUMYE CBOIO
TeMIlepaTypy MOCTIHHOI BCynepey 30BHIIIHIM 3MiHaM (cBiTHOCTI CoHils). YyaoBo
i Te, M0 cucTeMa SK IIUIe TMPAIlo€ 3 HEraTUBHUM 3BOPOTHUM 3B'SI3KOM, XO4a
KOXKHMU 3 1i €IeMEHTIB - 3 MO3UTUBHUM; II€ € XapaKTEPHOI OCOOJUBICTIO caMme

KUBUX CUCTEM (3ralaeMo, HAIPUKIIa, CUCTEMY XMKaK-)KEpPTBa).

6. 3 uo2o nouunaemucsa ycummsn?

3araapHOMPUMHITOTO BU3HAYECHHS KUTTI HE icHye. OfHI BUYECHI BBaXKAIOTH,
IO >KUTTS - MIBHJIIE MPOIIEC, HK CTPYKTYpa, 1 BA3HAYAIOTh HOTO, HAMPUKIIA, SK
nporec 30epeKCHHS HEPIBHOBAXKHOTO CTaHY OPraHiYHOI CHUCTEMH BUTSATAHHSIM
eHeprii 3 cepenoBuina. TakoMy BU3HAYEHHIO MOXYTb BIAMOBIAATH 1 CUCTEMH, IO

HE MAalOTh YITKMX MPOCTOPOBUX KOPJAOHIB - aBTOKATalITIYeCKie UWKIHU, 'KUBI
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po3unHu". [HIN TIAKPECTIOITh OOOB'SI3KOBY AMCKPETHICTh KUBUX O0'€KTIB 1
BBa)XAIOTh, 1110 TTOHATTA "KUTTA" HEBIAAUIBHE BIJl TOHATTS "OpraHizm".

Ham BigoMa TIIBKM OJIHE JKUTTS - 3€MHE, 1 MU HE 3HA€EMO, fKI 3 ii
BJIACTHBOCTEH € OOOB'SI3KOBMMHU [Isi OyAb-KOTO JKUTTSA B3araii. PusumkHemo,
OJIHAaK, JIBa TAKKX BJIACTUBOCTI Taku Ha3BaTu. lle, mo-nepiie, HasIBHICTh CMaIKOBOI
iHdopMmarllii, TO-Apyre - AaxKTUBHE 3IHCHEHHS (YHKIM, CHOpPSIMOBAaHHUX Ha
CaMOITIITPUMKY, PICT 1 PO3MHOXKEHHS, a TAKO)K Ha OTPUMAaHHS €Heprii, He0OX1THOT
JUIS BUKOHAHHS BCI€T 111€1 poOOTH.

Bce xuBe Ha 3eMIIi cipaBIsSeThCS 3 IIUMHE 3aBAAHHSIMH 32 JIOTIOMOTOIO TPhOX
kiaciB ckinagaux opraniynux cronyk: JIHK, PHK 1 6inkis. JIHK B3suta nHa cebe
NepILy 3aaauy - 30epiranss cnaakoBoi iH(popmarlii. biiku BIANOBIAAIOTH 3a APYTY:
BOHM BUKOHYIOTh BCl BUJM aKTUBHUX "po0iT". [loain mpaili y HUX y’)Ke€ CYBOPHUIA.
binku He 30epiratoTh crankoBy iH(opmarrito, [IHK He Bene akTuBHOT poOOTH.

Monekynu Tpetboro kiacy pedoBuH - PHK - ciyxkarh nmocepeqnukaMu Mix
JIHK 1 Oigkamu, 3a0e3medyroud 34YdATYBaHHS CIagkoBoi iHdopmarii. 3a
nonomororo PHK 3xiiicHIO€TBCS cMHTE3 OUIKIB Y BIAMOBIIHOCTI 13 3allMCAHUMH B
mounekym JJHK "incrpykuisimu". [eski 3 ¢dyHkuii, siki Bukonyrotecss PHK, gyxe
cx0Xx1 Ha ¢GyHKIIi OUIKIB (aKTUBHA poOOTa MO MPOYUTAHHIO T€HETUYHOTO KOy 1
cuHTe3y Oinka), iHm Haraayrooth ¢GyHkmii JHK (30epiranns 1 nepenaua
iHdopwmarii). I Bce e PHK poOutTe He moonuHIll, a IpH aKTUBHOMY CIPHUSHHI 3
6oky OunkiB. Ha mepmmii nmornsim PHK 3maethest "TpeThoro 3aitBoro". HeBakko
ysIBUTU €001 oprani3M, B sskomy PHK 30BciM HeMae, a Bcl ii PyHKIIT MOAUTHIN MIXK
coboro JIHK i 61nku. [IpaBna, Takux opranizaMiB B PUPO/Ii HE ICHYE.

Ska 3 TppOX MOJIEKY 3'aBujacs nepiior? OaH1 BUSHI TOBOPUJIU: 3BUYANHO,
OlIKHM, aJke BOHM BUKOHYIOTH BCIO POOOTY B JKMBIM KJITHHI, 0€3 HUX >XUTTA

HEMOKIMBE. IM 3amepeuyBamu: OIIKM He MOXKyTh 30epiraTd CHaiKOBY
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iHpopMaIllito, a 6e3 IbOro XKUTTS i MOTOTIB HeMOXKBa! 3HAUNTH, MEPIIO0 Oyia
JHK!

Curyartis 3maBanacst Heposp'sizHoto: JIHK nHi Ha mo He rogHa Oe3 OLIKIB,
Ooinku - 6e3 JIHK. Buxomumo, mo BOHM TOBHHHI OynH 3'SBUTHCS pPa3oM,
0JIHOYACHO, a IIe BakKo co01 ysButH. [Ipo "3aiiBy" PHK B nmx cynepeukax maiike
3a0ymu. AK€ BOHA, SIK TOMI AyMalld, HE MOXKe 0€3 CTOPOHHBOI JOIMOMOTH Hi
30epiratu iHGOpMaIlito, Hi BAKOHYBaTH POOOTY.

[ToTim, ipaBAa, 3'sicyBanocs, 1m0 y 6ararbox BIpycCiB cHajkoBa iH(opmalris
30epiraerbes y Burisial monekys PHK, a ne /IHK. Aune nie nopaxyBanu Kypito3om,
BuHATKOM. [lepeBopor craBcs B 80-x pokax 20 cTOMTTS, KOJIM OyId BIIKPHUTI
p1603iMu - mosiekynu PHK 3 katanituunumu BnactuBocTsMu. Pi6o3imu - ne PHK,
[0 BUKOHYIOTh aKTUBHY PoOOTYy, TOOTO Te, 0 MOBUHHI poOutu Ouku. Cepen
p16031MOB OyJIM 3HAMNJICHI 1 KaTali3aTOpH perviikaiii (KOmoBaHHs, PO3MHOXKEHHS)
mouekys1 PHK - cBoix BacHux a0o 4ykux.

Y pesynbrari PHK 3 '"maibke 3aifBoi" crama ''Maiike TOJIOBHOIO'".
BusiBunocs, 1110 BOHa, 1 TUIBKM BOHA, MO>KE BUKOHYBATH BlApa3y OOUIBI OJIOBHI
YKUTTEBI 3aBJIaHHA - 1 30epiraHHs iHpopmallii, 1 akTuBHY poboty. CTano sicHO, 10
MOXKJIMBUN TIOBHOI[IHHMM XKHUBHI Oprani3M, sikuii He mae Hi Oinki, Hi JIHK, B
SKOMY BcCl (PyHKIIIi BUKOHYIOThCS TuUlbku Mmotiekyinamu PHK. 3Buuaiino, JHK
Kpalie CHpaBJSIEThCS 13 3aBJaHHAM 30epiraHHs iHdopmaiii, a Ok - 3
"pobororo", ane 1e Bxe apiouumi. PHK-opranismu moriau npuabaru 6inku 1 JJHK
Mi3HIIIE, a CoYaTKy ooxoauTucs o6e3 Hux. [3,106]

Tax 3'sBunacs Teopis PHK-cBiTy, 3rimHo sikiil mepiii kuBi opraniamMu O0ysu
PHK-opranizmamu 6e3 611kiB 1 IHK. A nepmum npoo6pazom maii6yraboro PHK-
OpraHi3My MITI' CTaTH aBTOKATaNITUUHUNA LUKI, yTBOopeHui monekyiamu PHK, mo
CaMOBIITBOPIOIOTHCS - TAMHU CaMUMU pi0o3iMami, sIKi 37aTHI KaTaiai3yBaTH CUHTE3

BJIACHUX KOIIIH.
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Teopis PHK-cBiTy, criodyaTtky 4McTo yMOTJsAHA, Ay*Xe MIBUIKO "oOpoctae"
EKCIIEPUMEHTAJIbHUMU JaHUMH. XIMIKHA HaBYMIIMCS OTPUMYBATH pi0031MHU MaJIo HE
3 OyIb-IKUMH OaXKaHUMH XapaKTePUCTUKaMU (JIsl [bOTO CHUHTE3YIOTh BEITUYE3HY
KkutbKicTh pizHnx PHK 3 BHmagkoBoro MOCTITOBHICTIO HYKJICOTHIB, a IOTIM
IPOCTO BIIOMPAIOTh 3 HUX MOJIEKYJHU 3 MOTPIOHUMHU BIACTUBOCTAMH). OTpUMaHO
pi603iMH, IO KaTami3yloTh CUHTE3 HYKJICOTHAIB, MPHUEIHAHHS aMIHOKHCIOT O
PHK Ta inmn 6ioxiMiuHi mpouecu. CTUparoyu TpaHb MIXK KMBUM 1 HEKUBUM, BXKe
POCTYTh Ha MITYYHUX CEPEJOBUINAX B JabopaTopisix oOypyMBi 00'€KTH - KOJOHIL
Mosekyn PHK, 1o po3aMHOXKYIOThCS, 3/1aTHI JO TOTO K CHHTE3yBaTH Oiiku. Bci
’KUB1 OpraHI3MH JUCKPETHI y MPOCTOPl 1 MAIOTh 30BHINIHIO OOOJIOHKY. Baxko
YSBUTHU €001 KUBY ICTOTY Yy BUIVISAI TYMaHHOI XMapuHKU a0o po3uuny. [Ipote
CIIOYATKYy MPOTOXKUTTS ICHYBAJIO came y BUIIIsLAl po3unHiB. 1100 He po3unHuTHCA
OCTAaTOYHO, HE PO3CIATUCS B BOJAX JABHIX BOJOMM, "»KMB1 po3uyMHU" MOBUHHI OYJIH
TYJIUTUCS B KPUXITHUX MOPOKHHMHAX, SIKI 4AaCTO 3yCTplyaroThcs B MiHepanax. Lle
TUM OUIBII 3pYyYHO, IO AESKI MiHepanu (HampuKIad, MIPUT) € HEMOTaHUMU
KarajizaTopaMu s OaraTbox OloxXiMiuHMX peakimiii. KpiM TOoro, mnoBepxHs
MIHEpaJIIB MOTJIa CIYXXUTU CBOEPITHOIO MATPUIICID, OCHOBOIO, Ha SIKIH
npukpimsumcs moiekyinu PHK. YnopsiakoBana cTpykTypa KpUCTaTiB gorioMaraia
BIIOPSIIKYBaTH 1 CTPYKTYpY ULHMX MOJEKYJ, HaJaTh iM NOTPIOHY NIPOCTOPOBY
KoHpirypartiro. [9,44]

AJne paHO YM MI3HO TPOTOXKUTTS TMOBHHHE Oyno 003aBECTHUCS BIIACHUMH
000JIOHKAaMH - TEPEeUTH BIJl JOOPraHI3MEHHOTO pIBHA [0 OPraHi3MOBOTO.
[neanbHUM MaTepiasioM IJis TaKuX OOOJOHOK € iAW, MOJEKYJIH SKUX 3/1aTHI
yTBOPIOBATH HA MOBEPXHI BOJM HAWTOHIII IUIIBKU. SKI0 300BTaTH Taky BOAY, B ii
TOBIII YTBOPIOETHCS 0€3.114 APIOHUX OYyIH0AIIOK - BOASIHUX KpaneiaboK, MOKPUTUX
JIBYCJIOWHOM JimigHOoi 000510HKOI0 (MeMOpaHoto). L{i kpamenbku BUSIBISIOTH ITiKaBi

BJIACTUBOCTI, 5Kl pOOJISATH iX CXO0KMMH Ha >KUB1 KIIITUHU. Hanpuknan, BoHM 31aTHI
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3MicHIOBaTH OOMiH pedoBuH. JlimigHi MeMOpaHu MaioTh BUOOPUYY MPOHUKHICTB:
OJIHI MOJICKYJIM Kpi3b HUX IPOXOJATh, 1HIIN Hi. 3aBIASKH IIbOMY OJHI PECYOBUHU
BTATYIOTbCSI B KPAIUTIO, 1HINI BHBOJSATHCS, TPETI - HAKOMUYYIOTHCS BCEPEIHHI.
[IpaBna, nist Toro, MO0 1€ BiAOyBaIoCs MOCTIHHO, OMHUX MEMOpPaH HEIOCTATHHO.
[ToTpi6GHO mie, 00 ycepeauHi Kparuil OJHI peYOBUHM MEPETBOPIOBAIIMCS HA 1HIII,
a 715 IIbOTO TaM TIOBUHHI 3HaXOUTHUCS KaTanizatopu - 6inku abo PHK.

barato 6ioyioriB BBaXKarOTh, IO BCE PO3MAITTA >KUTTS Ha HaIIld TUIaHETI
B110YBa€ThCS BIJl €IMHOTO BUXIAHOTO BUAY - "YHIBepcajabHOTO mpeaka'. IHmi, B
TOMY YHWCI1 HalOLIbIIMK MikpoOiosor akaaemik I.A.3aBap3iH, HE3TOAHI 3 LIMM.
Crane icHyBaHHs Olocdepr MOXIHUBE TUIBKM 32 YMOBHM BIJTHOCHOI 3aMKHYTOCTI
010reoXiMIYHMX LMKIIB. B IHIIOMY BUNIAAKY 5KHMB1 ICTOTH JYX€E IMIBUIKO BUTPATAThH
BC1 pecypcu abo OTpyATh ce0e TPOAYKTaMU BIACHOI )KUTTEIISIIBHOCTI.

3aMKHYTICTh LIMKIIB MOXe OyTH 3a0e3nedeHa TIJIbKH CIIBTOBAPUCTBOM 3
JEKUTBbKOX P13HUX BHUJIIB MIKPOOPTraHi3MiB, 10 MOAUIHIIA MK CO000 010reoXiMiyuH1
dbyHKIii (MpUKIAOM TaKOro CIIBTOBAPUCTBA € Il1aHO-OaKTepiajdbHI MAaTH).
3aBap3iH BBa)ka€, WII0 OpraHi3M, 3JaTHUN TMOOJMHIIl 3aMKHYTH KpYroooir,
HACTIJIBKH K HEMOJKJIMBA, K 1 BIYHUHI JABUTYH.

Jlyist eTamy XiMIYHOTO MPOTOXUTTS 1€ 1Ie OlabIn oueBUIHO. Hisika okpemo
B35iTa OpraHiyHa MOJEKyJa HE 3MOXE€ CTINKO CaMOBIATBOpIOBAaTUCA 1
MiATPUMYBATH TOMEOCTa3 y HABKOJMITHROMY cepeaoBwuii. Ha e 3maTHi mnuiie
KOMIUJIEKCH 3 JIOCUThH BEJIUKOTO YHCIIA PI3HUX MOJICKYJ, SIKi MOUTHIA MK CO00I0
¢ynxuii. [IBuamie 3a Bce, 3araibHUM MPEAKOM BChOTO KUBOTO OYB HE OJIMH BU/I, &
noJiiMop(He CIIBTOBAapHUCTBO, B SIKOMY BiJI0YBaBCsl aKTUBHUI OOMIH CIIaJKOBUM
MaTepiajioM MK oOpraHi3Mamu. Pi3HOMaHITHICTh, cHMO103, MOAIN (QYHKIIIH,
iH(popMaIiiHKui OOMIH - TOYATKOBI BAACTUBOCT] 3€MHOTO JKHUTTSL.

Yac mosgBH XKUTTA HAa 3eMill TOYHO HE BiAOMO. SICHO OnHE: SIKIIO Halla

nJIaHeTa KoJIMCh 1 Oyjia MepTBOIO, TO HE JyXe J0Bro. 3emiist chopmyBanacs 4,5 -
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4,6 mapa pokiB Tomy, ane Bix nepmmx 700-800 MiH pokiB 1 iCHYBaHHS B 3€MHIM
KOpl MPaKTUYHO HE 3aJMIIMIOCS CIiIiB. BUKOMHI OpraHizaM 3yCTpidaloThCs B
OCHOBHOMY B OCaJOBHX IOpOJaX, aje€ HaWaBHIINII 3 BIIOMHUX OCAJOBHX TMOPIT
(bopmarris Inrya B I'pennanii) maroTh Bik 61au3bKko 3,8 Mipa pokiB. | B HUX yxke €
cmau >xuttsa. [lpaBma, He 30BciM 3po3ymuio, skuii - PHK-xuTTts abo Bxke
cydacHoi, JIHK-Oinkomoi. Ili cmigm - 9ucTo XiMiuHI, TIOB'S3aHI 3 130TOITHUM
CKJIaJloM Byrjemnto. Tpoxu mi3Hime (3,5 MIpa poKiB TOMY) IOYHMHAIOTH
3YCTPIYaTHUCS 3aJUIIKU LIJTUX )KUBUX OPTaHi3MiB - 0akTepiil. Takum 4MHOM, KUTTSA
3'ssBUJIacs Ha 3emull He Mi3Hie, Hixk 3,8 mipa pokiB Tomy. Enoxy PHK-cBiTy nesiki

¢axiBIIi TOMIIIAIOTE Jech MIXK 4,3 1 3,8 MIIpJT pOKiB TOMY.

7. Bucnoeku.

Ak Mu 3’sicyBajidi B MPOLECI HAIIOTO JOCTIKEHHS >XUTTS CKJIagHUU 1
OaraTtorpaHHUI MPOIIEC, SIBUIIIE, TKE HEMOXKIIUBO 0€3 CYTTEBHX CHPOIIEHb 1 HABITh
BTPATU CYTI CIIpaBH 3aJaTH OJHIM €IUHUM MOHATTAM. [lo BIAHOLIEHHIO JIO KUTTS
€ a0COIOTHO TOYHUM NapalOKCAbHUN BUCIIB [ erens, o npoTupiuysi € 03HaAKOIO
ictuau. i amekBaTHOTO PO3YMIHHS CYTHOCTI JKUTTS HEOOXITHUM HOTO
OararodakTopHuil anam3. Llel miaxig Mu peanidyBaid B Hamiid poboti. Mu
PO3IJISIHYJIM Ti CTOPOHU (PEHOMEHY XUTTS, 5IKl € aTpUOYTUBHUMHM 1 HEOOXITHUMU

TSl TOTO 1CHYBaHHS 1 BUBHAYCHHSI.

3pO3yMITH KHUTTS HEMOXJIMBO 0€3 BUBUEHHS HOr0 T'€HE3HCy, YHIKaJIbHOIO
MpoIieCcy MePEeXoAy BiJl HEXKMUBOI MaTepii, TACUBHOI 1 « CyOCTPATHOI » /IO aKTUBHOI 1
JUHAMIYHO1, 10 30epira€ CBOK CAaMOTOTOXHICTh Yepe3 MOCTIMHUN 1 HeOOX1THUMN
OoOMiIH PEYOBHHOIO, CHEPri€io 1 1HQOpPMAIlIE€0 3 OTOYYIOUUM CepenoBuieM. Mu
3’ACyBalld UMM >KHUBE BIAPI3HAETHCA BiJl HEXKUBOTO Ha XIMIYHOMY 1 CUCTEMHOMY

piBHsX. JKuTTs mapagokcanbHo. BoHO 3 omHOTO OOKY € pyX, cCMCTeMa BIJHOCHH,
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CKJIaJHa 1 lepapxiyHa, 3 APYyroro OOKy BOHO IIEHTPOBAaHO B OpraHi3Max, i ii
OCHOBOIO € TaKH JUCKPETHI «IICTIMHKN KA KMBA KIIITHHA.

Mu noaiiasieMo Ty TOYKY 30py 3TiIHO 3 SKOi BUHUKHEHHS JKUTTS 1 HOTO
€BOJIIOIlISI HE € BWIMAJKOBUM IIpoliecoM. BiH rapaHTOBaHUN CaMOIO MPHUPOIOI0
BCECBITY.

JlocmimKeHHST TPUPOIH SKUTTSI BIAKPUBAE TIEpe]T JIFOIMHOIO0 HeOaueHI paHiIe
NIEPCIIEKTUBH 1 BKa3ye HAMPSMUA MOXKIMBOTO PO3BHUTKY JIIOACTBA, IO BiAMOBIIAIOThH

BUXI1JIHUM TIOTCHITISIM PO3BUTKY BCECBITY.
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