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PosrisinyTo GioreomoriuHy icropito 3emui sk mporec OesmepepBHOi TpaHchopmarii i
MoCTiiHOT axanTarii B nepBUHHUX (OPM XKUTTS 10 1i CydacHOro craHy. PO3BHTOK KHTTS Ha
3emuti BiI0yBaBCst 32 YMOBH 3MiH I'€0JIOTYHUX MPOLECIB, XIMIYHOTO CKJIay aTMochepH i BOJHOTO
CepeloBHIIa B TIepion MiXk riiobamsHIMH KaTacTpodamu. 3a Ol Hix 3,8 Mipa pokis chop-
MyBaJlacs aHTPOIIOTCHHA CHCTEMA «IIOJMHA — TEOJIOTIYHE 1 CyMiXKHE CEPeJOBHUIIE», SIKA TPAHC-
(dopmysana Giocdepy 3rinHo norped moauHu. J[OBEIEHO HEBIAMOBIAHICTH MOTPeO JIOACTBA i
pecypciB 6iochepu. BuzHaueHO OCHOBHI clieHapii pO3BUTKY JIFOIMHU 1 6iochepr BHACTIIOK TeX-
HorenHy. JlocnijukeHo creHapii Xojy TEXHOTeHHY 1 poJib JIFOAMHM B yMOBaX iHTEHCHBHOL
TpaHchopmalii Giocdepn 3a paxyHOK TEXHOI€HHOI AisbHOCTI. Kouosi crosa: 6iocdepa, 6ioTa,
reoJMHaMika, TCOJOTiYHe CepefoBHINE, eKoJoriuHa Oesmeka, eKOJOriyHa KaracTpoda,
crparurpadivHmil miaposin.

Buoreonorns. Buocdepa ot apxest 10 Texnorena. Pyapko .M. PaccmoTpena 6uoreonoru-
yeckas UCTOpHUst 3eMJIU KaK MPOLECC HEPEPBIBHON TpaHCHOPMALIMK M TOCTOSHHON aJJalTaluy OT
MepBUYHBIX (HOPM JKH3HH K €¢ COBPEMEHHOMY COCTOSIHHIO. Pa3BuTHE jKH3HH Ha 3eMie [POHCXO-
JIMJIO TP YCJIOBUHM M3MEHEHHUH I'e0JIOrMYeCKHX IPOLECCOB, XUMUYECKOr0 cocTaBa arMocdepsl 1
BOJIHOM Cpelpl B IEPUOABI MEXIY INI00aNIbHBIMU KaTacTpodamu. 3a Oonee dem 3,8 mupa yier
copMupoBaIach aHTPOIIOTEHHAsT CUCTEMa «4eJIOBEK — I'€0JIOTMYECKast U CMEKHas cpejiay, KOTo-
pas TpancdopmupoBana 6uocdepy COrIacHO MOTPEOHOCTSIM ueaoBeka. I10Kka3aHO HECOOTBETCT-
BHE NOTpeOHOCTEH UenoBedecTBa U pecypcoB duochepsl. OnpeaesieHbl OCHOBHbIE CLICHAPUH pa3-
BUTHS YeJIoBeKa 1 O1ocdepsl BCIeJCTBUE TEXHOTeHa. VIccneJ0BaHbl CLICHAPHHU X0/ja TEXHOIeHA 1
POJIb YeIOBEKa B YCIOBHSAX MHTEHCHBHOI TpaHcdopMamuu Gnocepsl 3a c4eT TeXHOTCHHOU Jiesi-
TenbHOCTH. Kiouegwie crosa: Guochepa, Guota, reoMHaMHKa, F€OJIOTHYECKAs CPEsia, FKOIOTU-
4yecKasi 6€30MaCHOCTh, IKOIOTHUeCcKask KaTacTpoda, cTpaTurpaduuaecKuii moapasen.

Biogeology. Biosphere from the archean to technogene. Rudko G. Biogeological history of
the Earth was considered as a process of continuous transformation and permanent adaptation
from original forms of life to its current state. The development of life on Earth arose under the
conditions of changes in geological processes, chemical composition of the atmosphere and the
aquatic environment during the periods between global catastrophes. As a result, more than 3.8
billion years were needed to form anthropogenic system “man — geological and adjacent envi-
ronment”, which transformed the biosphere according to human needs, creating a precedent of in-
consistency between human needs and biosphere resources. The main scenarios of human and bi-
osphere development were determined in the result of technogene. Scenarios of technogene pro-
gress and human role under conditions of intense transformation of the biosphere due to anthro-
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pogenic activities were investigated as well. Keywords: biosphere, biota, geodynamics, geological
environment, environmental safety, environmental disaster, stratigraphic unit.

Ha croroasi JIFOACTBO OIMUHUIOCA B
CHTYalii, KOJIX IIPOTUPIYYsA MK HOTO 10-
TpebamMu Ta HasABHHMH  pecypcaMu
Oilochepr JOCITIM KPUTHYHOI Mexi. Pe-
3yJIbTATH OCTAHHIX JOCHI/PKEHb JIOBEIH
HEOOXIZHICTh HOBUX MiZXO/IB 10 BUXOIY
3 LILOTO CTaHy. ABTOPOM PO3IIISIHYTO CY-
YacHy TEOPiI0 3apOKEHHS U PO3BUTKY
JKUTTS Ha 3emiti, (popMyBaHHS aTMOChe-
p¥ 1 BOAHOTO OajiaHCy TIaHETH.
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Buknan ocHoBHOTO MaTepianty

Haiinasimi 3 BitoMux MiHepaiiB Ma-
I0Tb  BIK 42MIpA pOKiB, a BIK
HAWJABHIIIMX TOpiZ, B SIKUX 3HAWICHO
ByIVIellb ~ OpPraHiYHOTO  MOXOJDKEHHS,
6mmsbko 3,8 mipx pokis. Ilepmti Biporimsi
CIIM KUATTS 3 SIBIIIMCS Ha 3eMill OJHO-
YacHO 3 TEpLIMMHU BIPOTiITHUMH CIIiaMu
Boau [1].

Puc. 1. Ocnoeni emanu popmysannsi ma pozeumxy oiocghepu dokemopiio
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JloHenaBHA BBayKAIlM, II0 BHHUKHEH-
HIO JKUTTSl Ha 3eMIli IlepejyBaia Jyxe
TpuBaja (MUTBSIPOM POKIB) XiMiYHA €BO-
JIONSL, IO BKJIIOYANa CIIOHTAHHWII CHH-
Te3 1 MONIMEpH3allilo OpraHiYHUX MOJie-
KyJI, CIIOJTyY€HHS 1X Y CKJIa/IHi CHCTEMH —
TIOTIEPE/THUKH KIIITHH, OCTYIOBE CTaHO-
BJICHHSI OOMiHY pe4oBHH TOIIO. OCHOB-
HOIO TINOTE3010 MOXO/DKEHHS KUTTS Ha
3emii Oyna rirmore3a abioreHe3y: mepiii
010JIOTIYHI CHCTEMH YTBOPHJIHCS 3 HEOp-
raHiqHOI MaTepii, 3’SIBUJINCH Mepii Kili-
THHH (IIPOKAPiOTH) 1 JIMIIE MicHs 1X HOos-
BH I10YaBCs IHTCHCUBHHI Iporiec 6ioso-
riqHOl eBorolii. MOKIHBICTE mepediry
abi0reHHOTr0 CHHTE3y OpraHidHHX MOHO-
MepiB B yMOBaX, 1[0 MOJIEITIOIOTH aTMOC-
(bepy nmpeBHbOI 3emiti, JOBeleHa Hie B
1950-x pokax y GaraTtbox JabopaTopisx
CBITY, OYUHAIOYU 3 JIOCITiTiB
C.Mumrepa i . FOpu. OnHak nuisix Bix
MIPOCTUX OPTaHiYHUX MOJEKYN 10 Haif-
MPOCTIIINX JKMBUX KJITHH, 3JaTHUX O
PO3MHOKEHHS i 3 alapaToM CIIaJKOBOCTI,
BBAKAJIH JIy’KE JOBIUM.

I3 pO3BUTKOM HOBHX METOJIB JIOCII-
JDKEHHS OPTaHIYHHX PEIITOK, IO MIiCTSTh-
csl B apXCHCBKHX 1 MPOTEPO30ICHKHX MO-
pozax, a TaKOX PEIITOK MIKPOCKOIIYHUX
KIITUHHHAX CTPYKTYp, ILT JyMKa KapiiHa-
TBHO 3MiHMNacs. OIHUM i3 HalIMBOBIK-
HIIIMX  [JICOHTOJNOTIYHUX  BIJKPHTTIB

OCTaHHIX JECATHIITH € PEECTpallis CIIiIiB
JKUTTSI HABITh Y HaMJPEBHILIMX MOPOIAX
3eMHOi kopu. OTxKe, TTosIBa IPOTOXKHUTTS Ha
3emii Oyna Maibke MHUTTEBOKO MOIIERO,
CBOJIIOLISL BiJl OPraHiYHUX CIOIYK 10 HKH-
BHX KJIITHH BifOyJacs B Iy’Ke CTHCII Tep-
MiHH, Ha caMOMy IOYaTKy ictopii 3emti
(puc. 1). HuHi BUCYHYTO NPHITYILIEHHS, 110
JKUTTS Ha 3eMJTi iCHY€ CTUTBKH K Yacy, CKi-
JIBKY 1 caMa Hallla TIaHeTa.

Ha croromni Teopist mancriepmii € ofHi-
€10 3 HaHOUIBII OOrOBOPIOBAHMX TEOPIit
MOXO/DKEHHS KUTTS HAa 3emur. 3rigHo 3
HEIO PO3CISHHI B KOCMOCI 3apOIKH KUTTS
(HaTpUKIaz, CHOpY MIKPOOPraHi3MiB) Iie-
PEHOCATBCS 3 OJJHOrO HEOECHOTO Tilla Ha
iHIIE METeOpUTaMH a0 T €0 THUCKY
CBITJIA, TOOTO TIEPBHHHA YKUBA MaTepist Ma€
KOCMivHe TOXO/KeHHs. [Ipo 1e cBimyath
BUSIBJICHI B METEOPUTAX OpPraHiuHi CIIOIy-
KI (ocrni3oBaHNX TIPHMITHBHHX
opraHi3miB. Pociiicbki JOCITITHUKY 3HANII-
Ty BYIJIMCTHX XOHZIPUTAX (METEOpUTaxX)
(ocrtizoBaHi LiaHOOAKTEpil 1, MOXIIHBO,
HENOCKOHAN  TpHOW,  aMEpHKaHCHKI
(haxiBIyi — iy GakTepiii B yamMKax 1mopizg
i3 Mapca, a Tpyra BYeHHX 3 YHIBEPCHUTETY
Kapziddy HemonasHo ineHTH(IKYBama B
ylIaMKaX METEOpHTa, IO BIAB HAIPHUKIHII
2012 p. ma Tepuropito lpi-Jlanku,
(OCHITI30BaHI PEINTKH JaTOMOBHX BOJIO-
pocreii [2, 3] (puc. 2).

a

Puc. 2. Yaamox memeopuma, snaiioenozo na o. Ilpi-Jlanxa (@), ma suseneni nio Mikpockonom
cniou dpesnix diamomosux eodopocmeii (0) [3]
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Teopil BUHUKHEHHS JKUTTS Ha 3eMIIi
HE pO3’SICHIOBAIM IMUTAHHS OO BH-
HUKHEHHS KimithHH. Jloci Hemae mnpak-
THYHO  JKOJHOI  TimoTe3d, sKa O
PaBIOIOIOHO OIMKCYBaIa MOXOPKCHHS
MpoKapioTiB. B ocTaHHI IECSTHITITTS
PO3po0IeHO creriaibHI MeTOI 00pPOOKH
0CaJoBUX TIPCBKHX MOpiN, IO IarTh
3MOTY BHAUISTH KJIITHHHI OOOJOHKH, SIKi
MICTSTBCSI B HUX, a B JESIKHX BHIIaIKax
HAaBIThH OTpUMYBAaTH HenpsiMy
iHhOpMALiI0 PO BHYTPILIHIO OyIOBY
UX KITHH. Y JTOKeMOPIfCBKHIX Mopoaax
BUSABJIEHO 0e3iiy OIHOKJIITHHHHUX
opraHi3miB. HaiinaBsiri 3 HuX 3HaizeHi
B MICIE3HaxXO/DKCHHAX  BappaByHa
(ABctpanisi) ta Oudeppaxt (IliBzeHHa
Adpuka), ix BiK BigmosiaHo 3,5 1 3,4
mipx  pokiB. Ile  kinpka  BuAiB
LiaHoOaKTepiil (CHHBO3EICHUX BOIOPOC-
Teil), SIKi MPaKTHYHO HE BIPI3HAIOTHCS
Bin cydacHuX. OTKe, B paHHBOMY
JIOKeMOpii iCHyBaB OCOOJIMBHIA CBIT, 1O

(hopmyBaBcs MPOKapIOTHUMHU
opraizMamMmu - OakTepisamMu i
HIaHOOAKTEPISMH.

HaiinaBHinm npokapioTH IIBHILIC 3a
Bce Oynm xemoaBToTpodamu. BoHn npu-
JIAIITOBYBAIUCH JI0 OY[Ib-KOT XIMi4HOI
peaxilii, sika BiOyBasacst 3 BHIJICHHSIM
eHeprii 1 0e3 iX ywacti, cama 10 CoOI,
TUIBKM  TOBUIBHO. 3a  JOIOMOIOKO
BIZINOBIHOTO (pEpPMEHTY BOHM MOYHHAIIH
KaTaJi3yBaTH 1[I0 Peakiliito, 0araropasoBo
TPUILBUIIIYIOYHA 1i. Hanpuxnan,
HalIaBHIlI TPOKAPIOTH 332 MEXaHi3MOM
AHOKCUSEHHO20 gomocunmesy
BIIHOBJIOBAJIM BYIJICKHUCIHI Ta3 10 Me-
TaHy BOJHEM:

CO, +4H, — CH4 + 2H,0.

BHacimimok  Takoi  JiSUIBHOCTI B
Oiocdepi mouamM YTBOPIOBATHCS HAJ-
JIMIIKY MeTaHy 1 cynbdartiB. 3’sBHIHCS
CHMOIOTHYHI ~MIiKpOOHI  yrpyNOBaHHS,
3[0aTHI OKHCHIOBATH METaH 3a JIOTIOMO-

rOI0 Cyib(aTiB, 3HOBY YTBOPIOBAIIHCS
BYIJICKHCIIMI Ta3 1 CIPKOBOJICHb, sIKi 3a-
3HaBaIM NOJANbIIMX 3MiH. HeszamkHeHi
0iOreoXiMiuHI IUKIU [MOYaAId 3aMUKATH-
cs, Olocdepa HaOyBayma CTiKOCTI 1
3[aTHOCTI 10 camoperysuii [4].

[Mi3Hime (Onu3bko 2,9 MipA pokiB
TOMY) 3’SIBUITHCSI LllaHOOaKTepii CydacHO-
TO BUIJIAMY, SIKI MICTHIIH XJIOpO®iT i Oy-
T 3JATHAMHU JIO OKCUSEHHO20 (homo-
CuHmesy:

nCoO, +nH,O — ﬂ(CHzo) +n0O,.

SIk JDKeperno eIeKTPOHIB BOHH BHKO-
PHCTOBYBAIIN BOJY.

Kpim uporo, mianobakrepii (s i 6a-
rato  IHIMX  [POKApioTiB)  37aTHI
¢ixcyBatn aTMOochepHHi a30T (IPH 1BO-
MYy PO3PHBAETBCS JyXKE MILHUHA 3B 530K
MDK JBOMa aroMaMHd a3oTy B HOro
MOJICKYJIi i1 YTBOPIOIOTBCS CIIONYKH a30-
Ty, ZOCTYIIHI Ul BUKOPUCTAHHS 1HIIUMHI
JKABHMH OpTaHi3MaMH):

N, + 8¢+ 8H + 16 AT® — 2NH; +
+H, + 16A1d + 16P.

ITicis M0SIBA ianoOakTepin
MPOKapiOTH HA HAIIiN TUIAHEeTI MaHyBaJIK
1,5-2 mupa pokiB. MikpoopraHi3mMu cra-
BaJId nenam YUCICHHIIIIUMHA i
PI3HOMAaHITHIIIUMH.

JlpeBHi mianoOakTepii MEpeTBOPHIH
PaHHIO BiTHOBIIOBAIBHY atMocdepy Ha
KHCHEBY, 3B’S3aBIIM BEIIMKY KUIBKICTBH
CO, B xapOOHATH y BUIJISII IIAPYBATHX
BaITHSKOBHX BiZIKJIaJICHb — CTPOMATOJIITIB
i3 BuaUIeHHAM O, SIK TPOAYKTY (OTO-
CHHTE3y, SIKMH TIOCTYIIOBO HACHIyBaB
aTMochepy.

V' BIJJHOBHOMY CEpEIOBHII KHCCHb,
0 BUAUIABCS IIaHOOAKTEPIsIMH, CITO-
YaTKy  BHTpauaBCs Ha  OKHUCHEHHS
PI3HOMAHITHUX CIIOJYK 1 HE HAKONU4Yy-
BaBcs y BUIBHOMY CTaHi B arMmocdepi.
[pu upomy amiak NHj3 oxucHIOBaBcs 10
MOJIEKYJIAPHOTO a30Ty Np:

4NH3 + 302 g 2N2 + 6H20;
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MeTaH Ta okcus Byruienio — 10 COx:
CH4 + 202 g COZ + 2H20;
CO+1% 0, — COy;

cipka i cipkoBozieHb — 10 SO:

S+ 02 g SOz; 2H2S +
+302 g 2802 + 2H20

[Mpu6an3HO 2 MIPJ POKIB TOMY BMiCT
kucHio pocsr 1 % cywacHoro, 110
BBQKAETHCS TI0YaTKOM aTMoc(hepu HOBO-
ro, aepobHoro tmmy. Came mi momil
YMOJKITUBUII ~ PO3BHTOK ~ CBOJNIFOLIT Y
BIZIOMOMY HaM HaIIpsiMi.

Lst Teopist € mporiecoM (hopMyBaHHS
Cyd4acHOTO JKHTTs. Tak modvanach IJIO-
OanbHa TepeOymoBa Oiocdepu, sika 03-
HaMEHYBaJa TPOLEC PO3BUTKY KHCHEBOT
arMochepu.

Un MOXJIMBHI Takuil MeXaHi3M Ha
IHIIMX ~ [UIaHeTaX  “‘3eMHOro”  Tuiy?
BescymHiBHO.

s aHaepOOHMX OpraHi3miB
30UIBIIEHHS] KOHIIGHTpAIil KHUCHIO OYJI0
KatacTpo()Oro, OCKITHKH KHCEHb JTyXKE ar-
PECHBHHUIA €IIEMEHT, BiH IIIBHIKO OKHUCHIOE 1
pyiiHye oOpraHiyHi cromykd. SIkmo B
aHaepoOHiit 6ioctepi y TOBIIT
CTPOMATONITIB ~ 3JHIIAIHCS  aepoOHi
KUILICHI, 3B1/IKH HAKOIIMYCHUH Y Pe3yIbTati
(oTocHHTE3y KUCEHb TPOCOYYBABCS B aT-
mocepy, To Terep, Ko Giochepa rnepe-
TBOpWIACS Ha  KUCHEBY, aHAepoOHI
MIKpPOOPraHi3MH 3HANIILTN TPUTYJIOK Y He-
YUCIICHHNX OC3KWCHEBHX KHIICHAX. Y
HOBIi aepoOHiii atMochepi MOTJIN BHXKHTH
TUIGKH Ti MPOKAPIOTH, SIKI PaHIIe B TOBIII
CTPOMATONITIB  TIPUCTOCYBAMC 110
BHCOKOT KOHIIEHTPAIIiT KHCHIO.

Xemochepa Oopomack 13 UM
OTPYEHHSAM OKHCHEHHSM JIBOBAJICHTHOT'O
3aii3a, sike Oe3MepepBHO HAIXOIMIIO B
OKeaH 13 MarMaTWYHHMH{ BHJIMBAMH, JIO
TPHBAJICHTHOTO, SIKE MaihKe HE PO3UMHSI-
JIOCh y BOJI i TOMY BHIIQJaJio B OCaj pa-
30M i3 KapOoHaTaMu y (opMi KpeMeHH-
CTO-3aJTI3UCTUX CE30HHOCTPIYKOBHX

(oxean OyB xomomHmM) MydmiB. [licis
MeTaMopdizMy 3 LIMX MYJIB YTBOPHUIIACh
XapaktepHa i (OTOreHy mnopoga —
oKecnniTi. Bigkmamm  oKecHiiiTiB
(3aUTi3UCTUX KBApLMTIB) € Ha TEPHTOPIl
VYkpainu y Kpuopizbkomy
3aITi30pyIHOMY OaceifHi.

3rosom copMyBaBcsi 030HOBHH I1ap,
SIKMI eKpaHyBaB MOBEPXHIO 3eMJIi BiJl ITO-
TpalUIiHHA Ha  HEl  CMEPTEIbHOTO
yibTpadionery ¥ yMOXIMBHB PO3BUTOK
OLIIBII BHCOKOOPTaHi30BaHOI (DOPMH HKUTTS
— eykapiotiB. [lepumM  HacwigKoM
niepeapu(eiicbKoi eKoJIoriuHOI Kpr3n Oyiia
MacoBa 3aruOenb MPOKApiOTIB y MOpSX,
PCILTKHY SKHX MPEICTABJICHI B HA/Ipax Mpo-
TEepO30HCHKIMHU Ha(TOIO, Ta30M, TpadiToM.
Lei Tiporiec XapaKkTepu3ye
TEPCICKTUBHICTD JIOKEMOPI0 MO0 POI0-
BHIII BYTJICBOJIHEBOI CHPOBHHH.

KpimM OEHTOCHHX TPOKapiOTHHX EKO-
CHCTEM,  IIPEJCTAaBICHUX  CTPOMATO-
JITOBUMHM MaTaMH, BeChb LeH dYac
ICHYBaJIM 1 IUTAaHKTOHHI, IO CKJIaJJIHCh
31 c(heprYHUX OJJHOKIITHHHHUX BOJIOPOC-
T — aKpUTapX 1 KyJSCTHX KOJIOHIH.
BBakaroTh, 0 came B TAKHUX EKOCHCTE-
Max y CepeiuHi MpoTepo30r0 (OIHM3BKO
1,9-2 mipx  pokiB  TOMy) 3 SIBUIIHCH
TepILi eyKapioTH.

Tlik pi3HOMAHITHOCTI ~€yKapiOTHHUX
OpraHi3MiB y JOKeMOpii mnpumaB Ha
inrepBai 900-800 muH pokiB Tomy. Ha
ol 3pPOCTA0YOr0 po3MaiTTs
MIKpOOpraHi3MiB 30UIbIIyBaIMCh 11X
po3mipu [5]. 3’BHBIINCH Maiike 2 MIIPJ
POKIB TOMy, BOHHM TIPOTSIOM Maibke
MUTBSIpJIa POKIB HE BiAIrpaBaIy MOMITHOT
poi B EKOCHCTEMaX, a BCE PO3MAiTTS

LUX OpraHi3MiB 00MexyBaoch
(iToraHKTOHHUMH (opMaMH —  aKpH-
TapXamu.

bmmseko 1  MiIpg  pokiB - TOMY,
HAIPHKIHII [POTEPO30MCHKOI  epu, B
EBOJIIOIIT EeyKapioTiB CTaBcs “‘BENTMKHI
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BUOYX”: CKIAIUCS YMOBH, CIPHSTIHBI
JUISL TIOSIBU OLIBIIKMX 1 PI3HOMAHITHIIIMX
OpraHi3MiB. 3’SBHJINCH OaraTOKIITHHHI,
3[aTHI /IO CTATEeBOrO PO3MHOXKCHHS (B
Kurai 3HaliIeHO BUKOIHI 3apOJIKH BIKOM
600 miH pokiB). PaHimie BBaXkamy, mIO
caMe PO3BUTOK (DYHKILi CTAaTeBOrO pO3M-
HOKCHHS 3 OOMIHOM T'€HETHYHOIO
Marepiajly CHPHYMHHB Take PO3MAITTS.
OpHak HUHI L€ NPUITYIICHHS CIIPOCTO-
BaHe, OCKIJIBKH Gaxrepii TeX
OOMIHIOIOTBCSI TCHETHYHUM MatepiajioM.
MOXKIIMBO, TPUYMHOIO Oysa 31aTHICTH
0araTOKJIITUHHAX 10 3POCTaHHA, Xoua
JesiKi TX KIITHHH B)KE BUKOHYBAJIH TEBHI
byHKI.

EykapioTn cTBOpHIN BaXKIHBY Iiepe-
IOyMOBY JUIL 3apojUKeHHs B  pudel
(i3HPOMY TIPOTEPO301) GAraTOKITITHHHHX
pocimH 1 TBapuH. OTXe, HAI3BHYAHO
TpUBaJia epa IAHyBaHHsA OakTepidl i
CHHBO3EJICHIX BOJOPOCTEH, SIKI TOCSTIIN
Yy BOZIaX CTapoJaBHIX OKEaHIB 3HAYHOI'O
po3MaitTss GopM i KOJNBOPIB HPOTATOM
mizaporo pudero (1000-570 mun pokis
TOMY), 3aBepIIIIIach TIOSIBOYO
0araToOKJIITHHHUX BOJISTHUX €yKapiOTiB.

3  mOsBOKW  KIITHHHOTO  siapa
€YKapioTH OTPHMAJH 3/1aTHICTh PO3BHBA-
TH CKJIaIHI MEXaHi3MH MOJUQIKAIIHHOT
MIHJIUBOCTI. Came e 1o
OJHOKJIITHHHHM €YKapioTaM MOXKJIMBICTh
PO3BUHYTH, II0-TICpIIIe, CKIAJHI KUTTEBL
LUK 1 CTaTeBE PO3MHOKEHHSI, TT0-1[pyTe
— 0araTOKJIITHHHICTB [6].

YV BeHAi cTamacs Iie OJHAa paJuKalb-
Ha nepe0yIoBa KUTTS Ha 3eMJIi: IIBHAKE
ITiIBUILICHHS TTAPIiabHOTO THCKY KUCHIO
CTIPUYMHWIO BHOYX BHHUKHCHHS HOBHX
¢dopm xkuTTa Ha 3emii. BigminHOIO 03-
HAKOK  BCi€l  BEHACHKOI OioTM €
BIICYTHICTh cKeleTa. Y THX OpraHi3MiB
HEe Mir CcOpMYyBaTHCh  HOTYXKHHI
MiHEpAIBHUI CKEeT 3 [BOX TPUYHH:
HU3bKa  €(DeKTUBHICTL  (PEpPMEHTIB,

BIMOBITAIBHUX 32 OioMiHepai3allito,
4yepe3 HH3bKI TEMIICpPaTypu; BHCOKa
PO3uYMHHICTh KapOOHATy (B XOJOJHUX
BOJIaX BiH CKJIaJHINIC KOHICHTPYETBCS 1
30epiraeThest).

TBapuHH JIOCSITaIIH BEJIMKHX
po3mipiB, neski — go 1 M, age mamu
JKeNenoAiOHI YM Iparjeno ioHi Tija, mo
SJIMIIIINA BIIOMTKH Ha M’SIKUX IPYHTaX.
Jlobpa i MacoBa 30epekeHICTh TaKHX
BIIOWTKIB ~ MOOIYHO  CBIMYUTH  TIPO
BIJICYTHICTD ~ TPYNOIMIB 1  BEJMKHX
XIKaKIB y BEH/ICHKHX O10IIEHO3aX.

Ha camomy mnouatky kemOpiiichKoro
niepiofy —0m3bK0 542 MITH POKIB TOMY —
Y BEJIMKOI TPyNH TBapHH Maibke OJIIHO-
YacHO 3’ IBUBCS. TBEP.IHiA
MiHepami3oBanuii  ckenmer  (puc.  3).
OCKIIBKH y BHKOIIHOMY CTaHi 3a3BHYail
30epiraloThCsl caMe Taki CKeJeTH, a M sIKi
YACTHHHU OE3CIIIAHO 3HUKAIOTH, IS TOist
B MAJICOHTOJIOTTIHOMY JITOIHCI
BUIUISIIAE SIK PanToBa MOsiBa 0araTthox

rpyll  TBapuH, Ha3BaHa  BYCHUMH
KeMOpiiicbKiM BUOYXOM (puc. 4).

Puc. 3. Cmapooasniii kopanosuii pug, ymeo-
PeHull peumKkamu nepuux opeamismie 3
Mminepanshum ckenemom (Hamibis, ITisdenna

Adppura) [7]

V BEHACHKHX TBapuH He Oylo Benu-
KHX MiHEpai30BaHUX CKEJCTHHX YTBO-
peHb, a TUIBKM IIUTBHI OpraHiuHi KOHT-
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JoMepaTH 3 MOMIOHUMH (YHKIISIMH, B
TOMY YMCI CIMHHI IUTKH, PAKOBHHH,
3y00MoiOHI BUPOCTH, CIIKYJIHM i CKICpH-
TH. BincytHicTh AKTUBHOI
GiomiHepaizarii (0cobmBO
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BiIKIAaHHs KapOOHATy) BH3HAYalach
YMOBAaMH  XOIOJHHX BOJ, Yy SIKHX
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(moTpedye BEIMKHX 3aTpaT CHEprii).
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Puc. 4. Ocnosni emanu ghopmyeanns ma po3eumky oiocgepu paneposoio

301IbIIEHHA BMICTY BYIJIEKHCIIOTO
rasy TpusBeno A0 3HWKeHHS pH

MOPCBHKOT BOZH. B pe3ynbTaTi yTBOpEeHHS
MiHEpaNTi30BaHUX CKEJIETIB y IUIAaHKTOH-
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HHUX OpraHi3MIB YyCKIaJHWIOCE. Buco-
KO KOHIICHTPALI€0 BYIJICKHCIOrO razy
B atMochepi  MOXKHA  TOSCHUTH
BIICYTHICTh KaJIbLM(IKOBAHUX BUKOII-
HHUX CKeJeTiB y mpoTepo3oi. Huzbka
TeMmrieparypa il 4ac HeopOTepPO30HCh-
KUX 3JI€ICHIHb TaKOX MpHTHIYyBasa
GioMiHepai3alito.

VYV HalIaBHIMIKNX OpraHi3MiB y XOji
eBOMIOIT (hOpPMYBaBCSl CHJILIIEBUI CKe-
ner (miatomel, pamionspii). IToctymoBo
CWJIILIA BUTICHABCA AaKTUBHIIIUM €Jie-
MEHTOM — KajbllieM. B oprani3mis
3’SIBMBCSI CHITIIIIEBO-KANIBIIIEBUI CKETIET, a
B HaHOLTBII PO3BUHCHUX B
CBOJTFOLIITHOMY IUTaHI — KaJIbIiEBHA.

3rojioM 3’sCyBajIoch, IO MPEAKH Oa-
raTboX KeMOPIMCHKUX TPyl TBAPUH JKHITH
W paHilre, ajge OCKUIBKA BOHH OyiHu
M’SKOTUTUMH iX PEIITOK NPAaKTHYHO HE
SIMIIAIOCE Y JIOKEMOPIMCHKHUX TIOpPO-
nax. Tomy 3arajka KeMOpIHCHKOTO BH-
OyXy IIBHJIIIE JISKUTD y TUIONINHI BUSIB-
JICHHS T[pPUYMH  OJHOYAcHOI  TOSBH
MIHEpAJILHOIO CKeJieTa B 0araTboxX THITIB
TBapHH. Lle moB’s3yr0Th 3i 3MIHOIO YMOB
CEPEIOBHINA, 30KPEMa 3 DI3KHUM 3MEH-
LICHHSIM KHCJIOTHOCTI BOJIH, B PE3YJIbTATI
yoro kapOonar kamblito (CaCOj;) sk
HaWITOMIMPEHIIINI CKEICTOYTBOPIOBAIIb-
HUH MaTepial cTaB MEHII PO3UYMHHUM Yy
MOPCBKIii BOJI 1 JIETTIIE BUITAIaB Y OCal.

Jlnist eBoIMIOLIii TIOBEPXHEBOT 00OJIOH-
Ki 3eMIli Iy)Ke BaXIIMBA B3aEMOJIisl BYT-
JIEKUCIIOTO ~ Ta3y 3  BHUBEP)KCHUMH
TipChKAMH  TIOpofamMu. IIpu  1BOMY
CIUTIKaTH PO3KJIATAIICh 3 BUMUBAHHAM 3
HUX JykHHX (Na) 1 JIy’)KHO3EMEIBHUX
(Ca) meraniB. Y mepiioMy BHIAIKY Yy
Boan HaaxomuB NaHCO;, y apyromy —
Ca(HCO3)2.

B reonoriunomy macmrabi yacy Byr-
JICKUCIIOTHE BIUTY)KCHHSI BBXKAIOTh BH-
3HAYAIBHUM TSI BUJIY9ICHHS BYTJICKHC-

noro razy 3 arMocdepu [8]. B o6opoTHiit
peaxuit

Ca (HCO3)2 = CaCO3 + C02 + Hzo

TOJIOBHHA BYTJIEKHCIIOTO Ta3y MOBep-
Tajach y LUKJ, a PeIlTa BUBOJHUIACEH 3
HBOTO 3 YTBOPSHHSAM KapOOHATIB.

[Mpotsirom apXCI0—TIPOTEPO30I0
XIMIYHE BHUBITPIOBAHHS CHIPHSIIO (HOpMY-
BaHHIO MOTY)KHHX KapOOHATHHX IUIaT-
($opM y 30HI KOHTAKTy KOHTHHEHTIB Ta
OKeaHy SIK OJJHHUX i3 TOJIOBHUX OCaJI0BUX
nopiz. Y 1bOMy TIporeci Opain ydacth
HiaHOOAKTepiiHI TPyIH, 110 chopMyBaITH
TOBIII CTpoMaTouiTiB. Y (hanepo3oi ix
3MIHHJIM €yKapioTH 3 KapOOHATHHM CKe-
JICTOM, SIKI YTBOPHIIH pUDH.

3 peaxiiii KapOOHaT-
TiIpoKapOOHATHOI PIBHOBATH
CO, + H,0 = HCOs +H' = CO5™ +2H"

BUILUIMBAE, 1m0 pH cepenosuiia 3ane-
JKHTh BiJI IOCTYITHOTO Cca®™: JIOKH BIiH HE
BUTPAYEHUH, HAUIMIIKOBUN BYIJIEKHC-
T ra3 HaAXoauThb y kKapOonatu i pH e
migBuIyeThesi. BomHouac, noku € Ca-
COs, pH He 3HIKY€ETBCA, OCKUIBKU Kap-
GoHati po3uMHSIOTHCSL. CKIIAR PO3UHMHY
3anexaB Bif criBBiHOmeHHs Ca i Na y
BUBEP)KEHUX Mopofax. OcobnuBo mocu-
JIFOBAJIOCh BHITY)KCHHSI IMi[3EMHAMH BO-
amMu NoApiOHEHNX BYJIKaHIYHUX
MIPOAYKTIB, II0 HEPIAKO MOETHYBAJIOCH 3
ITJIBUIICHOI0 TEMIIEPAaTypoOl0 B 30HAX
pudrorenesy.

Pa3oM 3 THM 3a 3BHYAIHNX YMOB BYyT-
JICKUCJIOTHE  BHIIY)KCHHSI €  JOCHTH
MOBUIBHUM IIPOLIECOM, SIKUI
TIPHUIIBULIY€THCS i BIULIMBOM O10TH y
10-100 paziB. OmKe, B HEHUTpaILHOMY
CepEIOBHILI PO3BUTOK KMBUX OpraHi3MiB
MOB’SI3aHUH 3 HASBHICTIO B HBbOMY
KaJIBLIIO.

O/HOYaCHY MacoBY IMOSIBY CKEJETiB
(xapOOHATHUX, (docharaux Ta
CHJIIi€BUX) Y OaraTOKIITUHHUX TBapHH
Ha MOYaTKy KeMOpil0 MOXKHA MOSICHUTH
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ab0 TOTEIUTHHAM, a00 KOJIOHI3AIiEI0
TBapUHAMH HU3BKUX IIHPOT.

[HmmM  yuHHEMKOM — Morno  OyTH
30UIBILCHHS 0i0pI3ZHOMAHITTS Ta
MOB’S3aHE 3  HUM  IIOJJOBXKCHHS
Tpodiynux naHmroriB.  KoHueHTparis
i0HIB (0COOJIMBO KablIi0, MarHito, ¢oc-
dopy i CHUTILIIIO) 3pocraia
CKCIIOHEHIIIAJIbHO 0 TPO(IYHOMY JIaH-
mory. BuHHKIa motpeba iX BHBEICHHS
abo nerokcukaiii. Y uacTuHu Oe3xpe-
OCTHHX 3’sBHJIACS MOKJIUBICTH Oy/IyBaTH
MiHepaIbHUIA CKeJIeT BHACJIIJIOK
JETOKCHKaIii B yMOBaX TEIUIOBOJHUX
MicIlb iICHYBaHHS, ¢ PO3YUHHICTH HH3KU
OioMiHepalliB HIKYa, a e(pEKTHBHICTh
BIJNMOBIIAJIBHAX 32  MiHepasi3allito
(hepMeHTIB BHIIA, HDK y XOJIOAHUX BO-
nax. MOXIHBO, TBapHHH HE MOIJIH
KOJIOHI3yBaTH TEIUIOBOJHI MiCLsl JOTH,
JIOKH TOCTATHBOFO MIPOIO HE ITiIBHIIHBCS
piBeHb KHCHIO. B Temuiiii Boi KHCHIO
pO3uUMHSETBCS  MeHIIe. Bimomo, 1o
CYKapioTH TipIie MepeHOCATh Meperpis,
HDK TPOKapioTH 1 HAHMpPOCTIL, 0 MO-
ke OyTH TIOB’SI3aHO 3 iX IMTIJIBHIIEHOIO
MoTpeOOIO B KKCHI.

[poTe st yTBOpEHHS KapOOHATHHUX
CKENCTIB TBAapHHAM HEIOCTAaTHBO OyII0
OJTHUIX JIMIIE CIIPHATINBHX YMOB Cepelio-
puia. [ToTpiOHi Oyiu crierianbHi TeHH 1
(epMeHTH, 3a TOOMOTOFO SIKHX TBapHHH
MO © KOHTPOJIOBATH YTBOPCHHS 1
3POCTAHHS KpHCTAIIB KapOoHaTy
KaJpI[il0 B TMOTPIOHMX MiICIBIX 1 B
TOTPiOHIN KiNBKOCTI.

HaiiBaxuBinty poib B yTBOpPEHHI
KapOOHATHUX CKEJICTIB y TBAPHH Bilirpae
(depment kapboanrinpasa [9], sxa npu-
ONMM3HO B MUTHHOH pas3iB NPUIIBHIIYE
PEAKI0 MEepeTBOPEHHSI PO3UMHEHOTO Yy

BOJII BYTJIEKHCIIOTO rasy Ha
riapokapOoHaT:
CO, + H,O  — KapOonanriapasa
HCO;+H'".

KapGoanrinpaza 3Ha4HO mommpeHa B
JKHBOMY CBITi, y TOMy uHciui U Yy
nipokapioti. Kpim OGiomiHepaizawii BoHa
Oepe y4acTb y BUKOHAHHI Oe3miui iHIMX
GyHKWi# (peryisiist pH, TpaHcropT ioHiB,
BuBejieHHs1 CO, 3 TKaHUH Ta iH.).

VY pesynbTaTi yTBOPEHHS y TBapuH
CKeJIeTiB y KeMOpii BUHHKIIU HOBI CIIOCO-
Ou iCHyBaHHA B MEXaXx MOPCHKOIO

MUIKOBOUIA. I'y6xn OTpUMAITH
MOXIHUBICTH  (imbTpyBaTH  Oakrepii,
TpWIOOITH — 3aKOIyBAaTHCS B JIOHHI
BiIK/IaaM, MOJIOCKH — TIOB3aTH IO

MOBEPXHI MOpCBKOro nHa. bpaxiomonm,
MOXOBATKM 1  TOJKOMIKIPi  3MOIJH
miiiMaTUCsT BEPTUKAIBHO 3 BOIH, TPH-
MAaTHCh HaJ i ITOBEPXHEIO "
edexTuBHImE (iTBTPYBaTH BOAY 3
MIKpOOpraHi3sMaMu UIsi OTPHMaHHS 1Ki.
be3 TBepaMxX 4YacTHH TiNa IOmIOHHIA
croci6 kuTTs OyB O HEMOXIHMBHI a0
MpUHANMHI MEHII TpoayKTHBHHHA. Ha
IYMKY aMEpPHKAHCHKOTO BYCHOTO
JI.LE. Xaruincona, 1mosiBa B  JKHUBHX
OpraHi3MiB Ha IO4YaTKy (aHepo30r0
CKeJNeTiB, 3HaTHUX 10  (ocuizarlii,
BijIoOpakae B OCHOBHOMY BHHHMKHEHHS
xmkanTsa. Jlo tux mip 6iocdepa 3aranom
Oyda MHPHHM IIapCTBOM, B SIKOMY
3aXMCHI MAHIMPU OYJIH HEMOTPIOHI.

YV xemOpiiiceknii miepion Ha 3emuti
ICHYBQJIM BEJIMUE3HI JIUITHKH, 3aifHATI KOH-
TUHCHTAJILHUM TIETbGOM ab0 MaTepuKo-
BUMH MiMHaMK. TYT CTBOPHITHCS 1I€aiTbHi
YMOBH IS JKHTTS: JHO, BKPUTE IIApOM
M’SIKOTO MyJTy, 1 Teruia Boza. J{o Toro gacy
B arMoc(epi MicTuiaocsi 0arato KHCHIO,
X04a HOro 0yJI0 MEHIIIE, HiXK CbOTO/THI.

Iporsrom  haneposoro  BinOyBamch
3HauHi nepeOynoBy (GioTHYHI MOfIT), 10
3aikcoBaHO 3MIHAMH PpO3MaiTTS
oprati3miB. MacoBo 3’SIBISUTUCH HOBI Ipy-
I OPraHi3MiB BHCOKOTO TaKCOHOMIYHOTO
paHry Ta BUMHPAJH CTapi.
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TpuBanmii yac rI00aBHI KaTacTpo-
¢bu, sKi MOTJIM BIUIMBATH HA CBOJIOLIIO
3EMHOIO JKHTTS, MaJO IiKaBUJIM BYCHHUX.
['eosoram i majeoHTOJNIOraM Ba)KIUBILIIE
OyJI0 3pO3YMITH MOCTYTANIbHY 1 Oe3repe-
pBHY 3MiHy BuiB. Jluiie HemogaBHO, B
CepeiMHI MHHYJIOTO  CTOJNITTS, KOJH
BCTaHOBMJIM, LI0 MacoBi BUMHpaHHS 3a
4acoM 30irarothcsi 3 KaracTpoiuHUMHU
MOMISIMH, ~ TaKAMH  SIK  CHaJlaXd
BYJIKAHI3My 1 TMAIiHHS METCOPHTIB, iX
0YaJIi BUBYATH LIJIECIIPSIMOBAHO.

Brepme mpo  karactpodm,  siki
BiZIOyBaMCsl HA 3eMJIi B MUHYJIOMY, 3a-
roBopuB Ha nodatky XIX cr. ¢paniry3s-
kuii Hatypanict Xopx Kroe’e. YueHwmit
3BEpHYB yBary Ha Te, II0 B 3eMJIi TOpH-
30HTH, OaraTi Ha PELITKH JOICTOPUYHHX
TBApUH, YEPryKThCS 3 TOPH30HTAMH,
OigHuME Ha 1i 3Haxinkd. [Ipu mpomy K.
KroB’e BUSIBHB, 110 B KO)KHOMY HOBOMY
OaraToMy Ha KICTKH IIapi periTKy Hae-
JKaJM TBApMHAM IHIIMX PI3HOBU/IB, a HE
THM, 10 OyJIM 3HAl/ICH] B IONIEPETHBOMY
i HACTYITHOMY IIapax, TOOTO HE THUM, sIKi
MeIIKaau Ha 3eMJli paHillle Yd Mi3Hille,
3BICHO, B T€OJIOTYHOMY MacIITadi 4acy.

KucueBa katactpopa — omHa 3
HaWBaKJIUBIIIAX TOMAIH B icTopii 3emu,
came BHACIIJIOK Hei B aTMocdepi Haiiol
TUTAHETH 3 SIBUBCS KHCCHB, 0€3 SKOr0 MU
He MoxkeMo OkuTH. Llg  BakimBa
CKOJIOTIYHA TII0Jlisl CTajach HPHOIU3HO
2,5 MIIpJT POKIB TOMY.

dopMyBaHHS KHCHEBOI aTMOc(hepn €
BU3HAYAIBHOIO TIOZIEI0, SIKA MOSICHIOE
MexaHi3m TpaHchopmariii 6iochepu Bif
MPOKAapIOTIB, SIKI IUXATH a30TOM, MeTa-
HOM TOIIO, a BUIUDUIN KHUCCHB, JO BH-
X, OLIBII OpraHi3oBaHNX (GOPM XKHUTTH,
AKi ~ BUKOPHCTOBYIOTb  KHCEHb  JUIS
KUTTE30E3MECUCHHSL.

Xig TOMAJbIIOTO PO3BHTKY IKUTTS
3HAYHOIO MipOI0 3aJIe)KaB Bix
TeOJIOTIUHHUX TIPOIIECIB, SIKI KOPUTYBAIIK

HanpsiM  po3BuTKy Oiotm. He cmig
BIIKMJIATH ¥ OCTYNAJIBHOTO PyXy 3 YA0-
CKOHAJICHHS  yYMOB  CcaMOOprasizarii
JKUBOT MaTepii.

Omxe eroxa MpOKapioTiB, sika 00y-
MOBWIa (DOPMYBaHHS KHCHEBOi aTMO-
chepu, mpuBena ix a0 3arubeni, CTBO-
pMBIIM SIKICHO HOBY IUIAaTOpMy JUIS
JKHTTS — PO3BUTKY €yKapioTiB, CHEPreTH-
Ka JKHUTTS SKUX Oa3zyBajach Ha IIpoueci
JIMXaHHS.

Kewmépiticoxuti 6udyx — panroBa (B
reoJOriYHOMY  CeHci)  mosiBa B
paHHbOKeMOpiickux (Oyu3bko 540 MITH
POKIiB TOMY) BiIKIagax CKaM siHITOCTEH
MPEJCTaBHUKIB  0arathbOX IiIPO3ALTIB
TBapUHHOIO [IAPCTBA HA TII BIACYTHOCTI
iX ckaM'sHiTOCTEl abo ckam'sHimocTeit
IXHIX M[peaKkiB y  JOKeMOPIHCHKUX
BiKIa1aX.

OpoosuK-cunypilicbke GUMUPAHH —
MacoBe BUMHPAHHS Ha MEXi OpJIOBHIIb-
KOTO 1 CHITypiCHKOTO TEepioIiB — OJIH3b-
Ko 450—440 MuH POKIB TOMY: TpeTe 3a
KUTBKICTIO BHMEPJIMX POMIB 13 IT'SITH
HaOIBIINX BUMHUpPaHb B icTOpii 3emii i
Jpyre — 3a BTpataMd KUIBKOCTI KHBHX

OpraHi3MiB.
Huni  opnoBHK-CHITypificbKe BHMH-
paHHst IHTEHCHBHO BHBYAIOTh.

XpoHoJorist  BiANOBiIae Tmoyatky i
3aKIHYCHHIO HANTSDKYMX JIHOJOBHKOBHX
nepiofiB  (haHepo30r0, sIKi O3HAMEHYBa-
JIMCST HANIPHKIHI TPHBAJIMM ITOXOJIOIAH-
HSIM Y BEPXHBOMY OpJIOBHKY. Lle 3ry6HO
MO3HAYMIIOCH Ha (ayHi KiHIS OPJIOBHKY,
UL SIKOTO OYB  XapaKTepHHH THIIOBO
MIapHUKOBHH KimiMat. L{pomy mepemyBaio
3MEHIIICHHSI BMICTY B atmoc(epi Byrie-
KHCJIOTO Tasy, sIke BUOIPKOBO TOPKHYIIO-
Csl OPraHi3MiB, sIKi KHJIA B MIJIKOBOJHHX
Mopsix. JIbOTOBUKH yTpUMYBaIn BOY, B
MDKJTLOZIOBUKOBHH TIEPioJT — BUBUIBHSITH
fi. 3 miel npuumHu piBeHb CBITOBOrO
OKeaHy ICTOTHO KOJIMBAaBCS KiJIbKa pasiB.
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PiBeHb BEJIMKUX MUJIKOBOIHHUX
BHYTpIIIHPOKOHTHHEHTAIBHUX ~ MOPIB
OpIOBHKY IiIiiMaBcsi, pyiHYBaIUCh
6ioJOrivHI Hillli, MOTIM BiH 3HOBY HOBEp-
TaBcs B KOJUILUHIA CTaH, NPU LBOMY
3MEHILYBAIUCH MOMYJISLi, YaCTO 3HHKA-
JM 1T POAMHH OpraHi3MiB. 3aruHyso
OubI sik 60 % MOpChKHX Oe3XpebeTHHX,
BKJIIOYAIOYM JIBI TPETHHH BCIiX POIHMH
Opaxiomog 1 MoxoBatok. JlaHi mpo
3JICICHIHHS 3HAMICHO Yy BIIKIaAax y
mycreni Caxapa.

Huni Garato BYEHHX IOTPHUMYETHCS
Teopii, IO NPUYMHOIO IOYATKY BHMH-
paHHs OyB crianax ramma-
BUITPOMIHIOBAHHS BiJI HAJTHOBOI, IIO 3Ha-
XOIUTBCSI B 6 THC. CBITJIOBHX POKIB BiJ
3emsi (B OJIMDKHBOMY BiJHOCHO 3emiti
pykasi ranaktukn Yymarnpkoro 1saxy).
JlecATHCEeKYHIHUI cliajax HPH3BIB 10
CTOHIIIEHHS 030HOBOTO IIapy arMochepH
3emsti  TPUOJIM3HO  BJIBIYi, ITiAIABIIN
OpraHi3mu, SIKi )KHJIM Ha TMOBEPXHi, y TO-
My 4MCIi ¥ BIANOBIaJIBHI 3a IUIAHETAp-
HUH ¢dorocunTe3, CHJIEHOMY
yabTpadioeTroBoMy onpomiHeHHo. Oji-
HaK OJHO3HAYHHX JIOKa3iB TOro, IIO
MozTiOHI raMMa-criaiaxy BiOyBajucs, He
3HANJIEHO.

JlegoHcvke umupanns — MacoBe BH-
MHUpaHHsI BUJIIB HANIPHUKIHIN JEBOHY, OJI-
HE 3 HAWOLIBIIMX B icTOpil 3eMiTli BUMH-
paub Quopu i daynu. Ilepumit (i
HAMCHIBHINIMNA) TMiK BHMHpPAHHS TIPH-
YpOUeHHIT 10 TOYaTKy (HaMEeHCHKOro
SIPYCY — OCTAHHBOTO SIPYCY JIECBOHCHKOTO
niepioy, 61m3bK0 374 MIIH POKIB TOMY,
KOJIA HECIOAiBAaHO 3HUKIM MaibKe BCi
OesmenenHi. Jpyruil iMImyssc 3aBepIinB
JICBOHCBKUIT Tepion (Onu3bko 359 mutH
pokiB Tomy). Bevoro Bumepio 19 % po-
qwH 1 50 % ponis. [TpuuuHM 1IHOTO OKK
mo He 3’scoBaHi. OCHOBHa TeOpis
MPHUITYCKAE, IO TOJOBHOI MPHUYHHOIO
BUMHPAHHS B OKEaHaX CTAJIU 3MiHH PiBHS

OKeaHy 1 3HIDKCGHHS pIiBHS KHCHIO B
OKeaHiuHHX Bojax. IMOBIpHO aKTHBATO-
POM IHX TOfii OyII0 TI00aNIBHE MOXONO-
naHHS a00 OOWMpHUI  OKeaHiYHHI
BYJIKAHI3M, XOua IaJiHHS I103a36MHOTO
TiJIa, TaKOro sIK KOMETa, TEX IILIKOM
MOYKJTHBE. Jesixi CTaTHCTUYHI
JIOCTIKEHHSI MOPCBHKOT (hayHH TOrO 4acy
HAaBOJSATH HAa JYMKY, L0 3MCHIICHHS
PI3HOMaHITHOCTI JKHBOTO CBITY OyJ0o
TOB’s3aHe IIBH/LIE 31 CIIaIOM TEMITY BH-
JNOYTBOPCHHs, HDK 31  3pOCTaHHAM
[IBUJIKOCTI BUMUPAHHSI.

Macose nepmcvke eumupauus, adbo
nepm-tpiacoBe (P-Tr) BuMupanHs (He-
(opManbHO BiZIoME SIK “BENIMKE BHUMH-
panHs” 200 ‘‘HaiOLIbIIE MAaCcOBE BHUMH-
paHHs BCiX YaciB”) — OJiHE 3 I’SITH Maco-
BUX BHMHPaHb CTajO0 MEXCI, MI0
pO3IsAE  TEPMCBKHI 1 TpiacoBHi
nepiogy, TOOTO TMAajieo30i 1 Me3030H,
npubmm3Ho 251,4 muH pokiB Tomy. Lle
OJIHa 3 HAaHOLTBIIMX KaTacTpod Giochepn
B icTopii 3emii, sika mpu3Bea 10 BUMH-
panHst 96 % ycix Mopchkux BHAIB 1 70 %
Ha3eMHUX BHIIB XpebeTnux. Karactpoda
cTajia €MHUM BiJIOMHM MacOBUM BHMH-
paHHSAM KOMax, KOJU BHUMEpIIO OJM3BKO
57 % poniB i 83 % BHIIB yChOro iX Kila-
cy. Yepe3 BTpath Takoi KiJIBKOCTI Ta
po3MaiTTs 010JI0TTYHIX BUJIIB
BiZIHOBJICHHS Oiocdepu TpuBano Habara-
TO JOBIIIE, HIX ITCIS IHIIMX KaTacTpod,
K1 TIPU3BOMIIN 10 BUMHUpaHHs. Mozeri,
3a SKAMH BOHO BinOyBajocsi, 0Oroso-
PIOIOTHCSL.

Ha cporomni y ¢axiBiliB Hemae
OJIHOCTAWHOI JYMKH TIPO TPUYHHH BH-
MHpaHHs. PO3IIAmaoTh JEKiTbKa MOX-
JIMBUX TIPUYHH, TAaKUX SIK  IOCTYIIOBI
3MIHH  HaBKOJMIIHBOTO  CEPEeJOBHUILA
(aHOKCiT — 3MiHA XIMIYHOTO CKJIAIy
MOpPCBKOI BOIM # aTtMoc(hepH, 30KpeMa
IeIUT KUCHIO; MiJIBUIICHHS CYXOCTI
KJIiMaTy; 3MiHa OKeaHIYHHUX Tediil 1 (a00)
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PIBHS MOpsI TTiJ BIUTMBOM 3MiH KJIIMaTy)
Ta KaractpodiuHi moii (MaaiHHs OJJHOrO
YH KJIBKOX METEOPHTIB, 3ITKHEHHS 3eMJIi
3 acTepoiloM J[iaMeTpoM y  KijJbKa
JIECSITKIB KiJIOMETPIB; ITIOCUJICHHS
BYJIKAQHIYHOI MiSUTBHOCTI; PANTOBUIl BH-
KHUJI METaHy 3 THA MOPS).

Haiinommmpeniioro € rinoresa, 3riHo
3 SIKOKO MPUYHMHOI0 KaTacTPO(H CTaB BH-
JIMB TpariB (CrIOYaTKy MOPIBHSIHO HEBE-
JIMKAX eMEHIIAHChKHUX OJIM3bK0 260 MITH
POKIB  TOMY, TIOTIM  KOJIOCAJTbHHX
CcUOIpCHKUX TpamiB — 251 MIJIH POKIB TO-
My). 3 MM Morik OyTH MOB'si3aHi
BYJIKAQHIYHA 3UMa, MAPHUKOBHH e(eKT
4yepe3 BHKUJ BYJIKaHIYHUX Ta3iB Ta IiHII
KIMaTHYHI 3MiHH, [0 BIUIMHYJH Ha
6iochepy.

Tpiac-topcvke sumupanus, MO € Me-
JKEI0  MDK  TpiacOBMM 1 IOPCHKHAM
niepiogamu (200 MJTH POKiB TOMY) — OZIHE
3 HalOUTHIINX BHMHpPAHb ME3030HCHKOT
€pH, M0 TIMOOKO TOPKHYIOCS JKUTTS Ha
Semuti. Llinwii Kjac KOHOJOHTIB, sIKi CTa-
HOBWH 20 % yCiX MOPCHKUX POJIHMH, yCi
3HAYHO TOLIMPEHI HEIMHO3aBPOIIOIOHI
apxo3aBpu, 6araTo BHIB 3eMHOBOIHUX
3HUKJIM MOBHICTIO. IlloHaliMeHIIe moso-
BHMHA BiJIOMHMX HUHI BHJIB, IO >KHIM Ha
3emsti B TOW wac, BuMepin. Yepes 1o
MO0 BUBIJILHWIACH €KOJIOTTYHI Hili 1 3
FOPCBKOTO TEepiofy MOYal JOMIHyBaTH
ZIMHO3aBPH. TpiacoBe  BHUMHpaHHS
BizOyocst meHm Hixx 3a 10 000 pokis
GesrmocepeiHbO Tepel TUM, sk [laHrest
movaiga pO3MAJaTHCs Ha YaCTHHH. 3a-
MIPOTIOHOBAHO ~KiTbKA TIOSCHEHb  ITi€l
MoJIii, ane BCi BOHM HE TIOBHOIO MipOIO
BIJIITOBITAIOTH TAKKM BHMOTaM:

e [OCTymoBa 3MiHa KiiMary aoo
Gbuykryanii piBHI OKeaHy HpPOTATOM
Mi3HBOTO TPIACOBOr0 IMEpioy, OJHAK Lie
HC TOSICHIOE pANTOBICTh BHUMHPAHHS
iCTOT B OKEaHi;

® [aJiHHS acTepoila, MpoTe HeMae
JATOBAHOTO yJOAapHOTO KpaTepa, YTBO-
peHHs sKOro 30iramocs O 3 TpiacoBo-
IOPCBKOI0 MEXKEIO;

® MacoBi BHBCPXKCHHS BYJIKaHIB,
0co0IMBO BHIMB 0a3aJbTOBHX JIAB Yy
LenTpanbHOATIaHTUYHIA ~ MarMaTH4Hil
00acTi, sAKi BHBUIBHIJIN B atMochepy
BYIJICKHCIIMI a3 Y JIOKCUJ CIPKH, SIKi,
B CBOIO YEpPry, CTaIU MPUYHHOK CHIIBHO-
ro r100aJIbHOr0 NOTEIUIiHHS (Bi]] MEpILO-
ro rasy) abo moxosofaHHs ( Bi Ipyroro
razy);

e TrimoTe3a PO  METAHTIAPaTHY
PYLIHULIO: TOTEIUTIHHS Yepe3 BYJIKaHi3M
i HaKOIMYCHHS BYIVICKUCIIOIO Ta3y B
aTMocdepi TPHU3BEIO 0 BUBUIBHEHHS
MeTaHy 3 JOHHUX KJIaTpartiB; BUIJICHHS
MeTaHy — CHJIBHIIIOTO ITapHUKOBOTO razy
HiK CO, — NPULIBHIUIMIO MOTEIUTIHHA
1e OUTBIIIOI0 MIpOIo, 1110, Y CBOIO Yepry,
iHTEHCU(]IKYBaIO TIPOLEC BUBIIBHCHHS
METaHy 3 JHa OKEaHiB 1 CHPUYUHUIO
LIBUJIKY 3MiHY ITI00aIbHOI TeMIIEpaTypH.

Kpetioa-naneoeenose BUMUDAHHS
(6:M3BKO 65 MITH POKIB TOMY) OXapakTe-
pHU3yBaJoCh HOBUM MacOBHM BHMHpAH-
HSM BHAIB: 3HHKIO Omm3bko 40 % ycix
ICHYIOUMX Ha TOM Yac pOJIMH TBApHH.
3HUKIN NITEPO3aBPH, aMOHITH, MO3a3aB-
pH, aje TOJIOBHUMH JKEPTBAMH Iii€] KaTta-
ctpodu  OyJiH, 3BICHO K, JMHO3aBPH.
[lprauHa  Takoro  BHUMHpPAHHA 10
CBOTOJTHI 3JIMIIAETHCS HE3 ICOBAHOIO.

CTOCOBHO IIHOTO TUTAHHS ICHYIOTh
JIBi, ICTOTHO MOJISIPHI TinoTe3w.  3a
OJIHIEIO 3 HUX OUTBIII BUCOKOOPTaHi30BaH1
TPy BHUTICHWIM 1 3HULNIWIN MEHII
OpraHi3oBaHUX. BakimBa poss mpu 1b0-
My HaJexala 3MiHi maneoreorpadiuyHux
YMOB, HANpHKIAX TaKHX sK pi3Ke
30ibIIeHHsT IOl cyxomony. [pyra
rinoresa Ha 4YijbHE MICIIE BHBOIUTH
KaTacTpoiuHi  IporecH, 30KpemMa
nmafiHasg MereopuTiB. lle morno copu-
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YHHATH ~ Pi3Ky 3MiHy  TeMIepaTrypu
MOBITPSL 1 BOAM, 3MIHMTH CKJIAJ aTMo-
cepH, piBeHb COHSYHOI pajialii TOIMIO.
Coij 3a3Ha4yuMTH, IO OOMIBI TilOTE3H
MalOTh MPaBO Ha ICHYBaHHS 1 ITOLIYKH
HayKOBO OOIPYHTOBaHUX JOKA3iB Tiel 4u
IHIIOT CHOTOJTHI € aKTyaJTbHAMH.

Eoyen-onizoyenose BUMUDAHHSL
(BiZIOME TaKOX OO €BPOINEUCHKOT (ay-
HU K Bemmkwit mepenmom  (¢paH.
“Grande Coupure™)) — 3Ha4Hi 3MiHH B
CKJIaZi MOpchKoi 1 HazeMHOI ¢uopu i
(aynu. Posmovanock HamnpuHKIiHII eorle-
Hy— IOYaTKy OJiroeny oim3pko 33,9 +
0,1 MuIH pOKIB TOMY. 3HAYHO MOCTYIIAJIO-
Csl 32 MACIUTAOHICTIO 11’SITH HAWOLTBIINM
MacOBHM BHMHpPaHH:IM B icTopii 3emuti. B
OKeaHaxX II¢ BUMHUPAHHS OyJO BEIbMH
PO3TATHYTHM y Yaci i TpHBAJIO MPUOITH3-
HO 4 MJIH POKIB (KiHellb — Mi3Hii COLEH).
CymapHe BUMHPaHHS MOPCBKHX TBapuH
omireHo B 3,2 %, 10 B KiJbKa pa3iB Iie-
peBuiyBaio GpoHoBuit nokasuuk 0,66 %.
Binbm sk MOOBHHY BUMUPAIOYUX POHH
HAIPUKIHII €OIIEHY CTaHOBHJIN
(dopaminipepu Ta Mopchbki Dxaku. Ha
PiBHI POJIB MOMITHO BUMHPaB (OJU3BKO
15 %) ™opceknii GeHToc. 3 OKpeMHX
BUJIIB MO’KHA BUJIUINTH 3HUKHEHHS B LCH
TepioJT IPEBHIX KUTOMOMIOHHX.

IcHye KinbKa TirnoTes, 1o MOsSCHIOIThH
NPUYAHA  BUMHUPAHHS, TIPOTE €JUHOL
IYMKH CepeJl MaJCOHTOJIOTIB 3 IIbOTO ITH-
TaHHs Hemae. OOTPYHTOBaHUMH 1 JIOCHTh
BHBYCHHUMH TilIOTE3aMH €:

e 3imkHenHs 3emni 3 acmepoioamu
— Ha IyMKy 0araTbox y4eHHX, pi3Ka 3Mi-
Ha KJIIMaTy, 10 MPU3BEa 10 BUMHPAHHS
BUJIB, CIPUYUHIINA IOCIIJOBHI yaapu
JIBOX METEOPHTIB, siKi Brianu B [liBHIYHII
Awmepui — Yecanik-beit i Cubipy — Ilo-
miraif; 4epe3 piske 3HIDKEHHS TeMIiepa-
Typd B atMoc(depi 3HAYHO 3MEHIIMIACH
KOHLICHTPAL[isl BYIJIGKHCIIOTO Tasy; 4H-
Maj0 METEOpOJIOTiB caMe 3 OJIrOLEHOM

OB’ A3YIOTH TIporiec hopMyBaHHS AHTa-
PKTHYHOTO KPHIKAHOTO IINTA; OJTHAK CIILJ
3a3HAYUTH, 10 BIUIMB MajiHHS acTepoi-
IiB Ha KJIIMaT y reoJIoriYHOMy MaciuTabi
Jacy JTy»e KOPOTKOYacHHIA;

®  guBepIICentsl CYNepEyIKanie — Jie-
AKi BUCHI CTBEPIKYIOTbh, IO 3 47 Bimo-
MHX BHBEpXKEHb CYIEpBYJKaHIB 23 cra-
JIMCSL B 1IeH Nepio BUMHUPAHHST; BEINUYE3-
Hi mromi Tepurtopii cydacHoi IliBHigHOT
Amepuku Oynan BKPHUTI KUIOMETPOBUMH
nrapamu BinkiaamiB Tydy 1 momeny; mim
CYNEpBYJIKAHIYHIMH PO3YMIIOTh BHUBEP-
JKEHHS OCOOJIBOTO TUITY, SIKI HOXOIATH
i3 CHCTeMH paJiaJbHUX TPIIUH, KOJIH
CKYIUCHHSI MarMH TiJiiiMae LM BYJI-
KaHIYHHIT paiioH, a He ONMH BYJIKaH; Bif-
TOBIIHO 00’€M BUKHUJIIB PSYOBHH B aTMO-
cdepy B pasu HEepeBUILye 00’ €MU BUKH-
JiB 3BUYAalHUX 3€MHUX BYJIKaHIB;

®  3MiHA KTIMAMy HA Medci nepexooy
eoyeny 6 onicoyen;

e uacmkoge saminenns 3emai ii 2i-
nomemuynumu Kizoyamu — B 1980-x po-
Kax Oyia BHCyHyTa TillOTe3a IPO MOXK-
JIMBICTD ICHYBaHHsI B TICBHUH MEPIOJ PO3-
BUTKY 3eMJli CHCTEMH KiJIellb, TOTIOHIX
no kitenp FOmitepa, momanbin A0CHi-
JDKEHHS SKMX HAIITOBXHYIH JESKUX
YYCHHX Ha IYMKY, IO TiHb BiJl HUX MOT-
JIa CIPMYHMHUTH ITI00aIbHE TTOXOT0JaHHS
KITIMaTy, SKE, Y CBOIO 4Yepry, 3yMOBHIO
BUMHPAHHS 0araTbOX BHAIB MOPCHKUX
OpraHi3MiB y Mi3HbOMY €OLICHI.

®dopMyBaHHS CBIZIOMOTO iCHYBaHHS
JKUBHX OPTaHi3MiB HOB’SI3aHE 3 IOSBOIO
JouHu poay Homo 1 cycminbcTsa, 1110 B
YAaCOBMX MEXKax MPHOIM3HO 30iracThes 3
ME)XEI0 HEOT€HOBOI Ta YETBEPTUHHOI CH-
CTeM  XPOHOCTpATHrpadidHOl  MIKaIU
(puc. 5). Y TemmopanbHil nepioau3arii
IO MEXY pPO3MISIAIOTh 13 THX CaMHX
MO3MIIIH, 10 i 3apoDKEHHS KUTTS. SK-
110 XKUTTS 3 HONIANy iHpopMamii — ne
MosiBA ~ TEHETUYHOTO KoLy, TOOTO
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CIIaJIKOBOT BHIOBOI IaM’sITi, TO JIFOJACHKE  PO3IVIIAIOTH SIK JIOKAIBHHIT BapianT Homo
CYCIILCTBO — II¢ MOsiBa KyJBTYpPHOI  erectus, 1[0 MOEAHAB Y cOOi O3HAKU MaBITH
iHpopmarii, To6TO MOBM Koxy aOcT- W JIOIMHM. 3’SBUBIIMCH Ha 3eMI, Li
PaKkTHHX CHMBOJIB i mepemadi mam’siTi  iCTOTH 3MyIueHi OyJM HABYUTHCH BUTOTOB-
I1iJ1 Yac HaBYaHHS. JISATA 3HAPSIUTA TIpalli i 3aCTOCOBYBATH iX
OmHUM i3 TIPEIKiB JIFOAMHY BBKAIOTH  JUIsT I0OYBAaHHS DKi, BUTOTOBJICHHS OJISATY,
BHKOITHY ICTOTY — IiTEKaHTpora (Bif rpel.  Oy/JiBHHIITBA KHTJIA. Bce Le MocTyrnoBO
miOnkog — MaBma i GvOpmmog — NrorHa) —  chOpPMYBAIIO Y HUAX IPEIMETHY CBIIOMICTb,
MABUAY JHOAel SK NPOMDKHOI JIAHKM — CIIPSMOBaHY Ha IEPETBOPEHHS IMPHPOIHHX
EBOJIIOLIi MDK aBCTpaJIoiTeKaMK W HeaH-  00’€KTIB Ha TpeIMeTH, HEOOXiaHI s 3a-
JepTabLISIMH, 10 MelKatu 0mi3bko 700—  TOBOJICHHS CBOIX MOTPED.
27 Tuc. pokiB Tomy. HuHi mitexanTpomna

1T e
e wp
g v 0 e i e
Wil il
Poramn s debii o g

W Wy
Fliaam s

M
b o[ i

1 mna mpcrsmocti

[T T

&5 e
Mimum o espscie
Favhiiee nosibminng
FLLTTS
rapyw
Iomna wonm
LeRTya LI penosniis
b ety I e
Ham
Ul prastinnn adiiiin
2
s ey

Puc. 5. Ocnoeni emanu (popmyeanns ma po3eumxy 1oouHu

Ilonanbmmii  pO3BUTOK  CBIIOMOCTI  Hsl. BUHMKHEHHS MOBH Y HEpBICHOI JItO-
JMIOJMHA  BiAOyBaBCs MiA  BIUIMBOM  JIMHH — 3aKOHOMIPHHI TPOLIEC, OCKLUTBKA
IHIIIOTO MOTYXKHOTO YMHHHMKA — MOBIICH-  TPYZOBA IisUTBHICTB i3 CaMoOro MOYaTKy
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Maja CyCHUIBHUH Xapakrtep. Burortos-
JICHHS 3HAPSI/Ib Tpalli Ta iX 3aCTOCYBAaHHS
BHMArajiy Bij JIFOAEH CIIBHUX [ii, a
OOMIH 3HAPSIIMU 1 TIPOIYKTaMH TIparti
CIPHSB  IHTEHCHBHOMY  CITUJIKYBAHHIO.
Totpeba y crijkyBaHHI TIpUBENa 10 MOsI-
BH MOBJICHHS, 33 JJOTIOMOTOIO SIKOTO JIFO-
JIU TIepeIaBajiil OWH OJHOMY CBOI 3HaH-
HS 1 JI0CBiN. 3aBAsKW CHUIBHIA Tpami i
MOBHOMY CIUIKYyBaHHIO I1HCTHHKTHUBHI
BIJHOCHHN B craji ovajan
3aMiHIOBATHCh Ha YCBIJIOMJICHI, a CTajI0 —
MePETBOPIOBATHCH HA CYCIIIBCTBO.

Tlporiec dopmyBanHs nroaMHU 3a-
BEPIIMBCS TUIBKA B €MOXY BEPXHBOI'O
nasieosity (6s13bk0 40 THC. POKIB TOMY),
KOJIM 3 SIBUBCSI CYYaCHHI THIT JIFOJNHA —
Homo sapiens — moxuHa po3ymHa (Kpo-
MaHbHOHEIIb).

Bzarani mpoBecTu Mexy, sSIKa BiIIiIie
JIFOJIMHY BiJI TBAPHHM, CKIIAIHO, SIK 1 Me-
Ky, IO BIJUTUISIE JKHBE BiJl HEKHBOTO.
Tomy iHpoOpMaIiHHUI KpUTEpii — mosiBa
MOBH I  TEHETHYHOrO KOOy  —
Haifuitkimmi.  OpHak — med  mporec
HEBIUTIIBHUIA BiJl COIIAJIGHUX BiJHOCHH.
IHakiie kakydw, JrOJMHA 3’SBUJIACH HE
cama mo cobi, a y ¢opmi cycniibcTBa,
AHAJIOTIYHO, SIK 1 KUTTS 3apO/IIIIOCh HE Y
BUIJISA/II OpraHizmy, a y popMmi KHBOI pe-
4oBUHHM 200 T0JIs1 5KUBOI pedoBunH [ 10].

3a OCTAHHIMHA JIQHUMH, 10
rpyHTytoThes Ha koHuerntii FO.JI. CemeHo-
Ba [11], mosiBa JIFOIMHM T€ONIOTIYHO OyJIa
MHTTEBOIO TIOIEI0 ¥ TOB'SI3aHA 13 CEKCY-
AIbHOIO0 PEeBOIIOLIIEI0. Binomo, 1m1o B TBa-
pUHHOMY  CBiTI  ecIpyc — IIepiox
CeKCyallbHOT 30Y/UTHBOCTI CamMHIlb — CyBO-
po oOMerxeHuit (y MaBIl — Ou3bKo 5 11i0) i
TUIBKM Y  OKIHOK ~ —  TOCTIHHHMIL.
KopotkoyacHicTs ectpycy B
ABCTPAJIOIITEKIB TPHU3BOAIIA JIO CKOPO-
YeHHS X CTana, 00 BIDKMTH BOHH MOTJIH
TUIBKA 32 YMOB JKOPCTKOi ~CHCTEMH
610JI0rTYHOTO JIOMiHYBaHHS
HaWCWJIBHIIIONO camis. ToMy B mporieci
€BOJIIOLIT CTBOPIOBAIUCH CIIPHUATINBI yMO-

BU U IIBUJKOrO pocTy Mo3ky (100-30
THC. POKIB TOMYy), MOJOBXKCHHS IIEPiOfy
ecTpycy B pesyJbTari Mytaiii. Y craui
CTOCYHKH MDK CaMIUIMU CTaJId TEpPIULTIU-
MH, a OT)KE, MHCIIUBILB 1 M’sica — OLIbIIIC.
SIk  HacmIoK, cucreMa  OlOJIOriYHOro
JOMIHYBAHHSI ~ TIPOTSITOM  OJTHOTO—/IBOX
MOKOMIHb Yy IHf TOmymsi  Mora
3MIHHTHCH CHCTEMOIO COLiaTBHIX
BinHOocHH. OKe, 010I0TTUHMI TIepexi Bl
caMMLIi J10 JKIHKU (€BH) OyB BEJIMKUM HPO-
IPECOM B E€BOJIIOLi — BHUXOJOM Ha HOBI
iH(pOpMALIMHNN Ta EHEPreTUYHHUIN PiBHI,
OCKLIBKH BiH O3HAYaB CTAHOBJICHHS MOBH,
TIepeXiJ] 10 OraHyBaHHS BOTHEM.

TIpubnu3Ho B Ipyromy THCSYOMITTI
J0 H. €. 3apOJMiIach MHCEMHICTh — IO-
TyxHHII 3aci0 ¢ikcanil Ta perpaHcanii
COIIATBHO-KYJIBTYPHHX JIOCSITHEHb. [10-
yajach ernoxa IuBimizauii. BinOyBacs
CyCHUILHMI TOMALT mpaili, 3’ sSBJISsJINCH
MicTa, pPO3BHBABCSI TOBAPOOOMIH, 3aKja-
JIATICh OCHOBH IIPABOBOT'O PErYITIOBAHHS
BIIHOCHH MIDX JIFOJIbMH, BUHUKIIH JIeprKa-
BH 1 HepIIIi MCaHi 3aKOHH.

3 yacoM JIIOJMHA 3 BiIMOBIIHUME 3a-
cobamMHu BUPOOHMIITBA CTajla T'OJIOBHOIO
reOJIOTIYHOK CHJIOK 1 CHOXKHBAa4YeM
CHEPreTHYHHX PECypciB IUTaHeTu. Po3-
BUTOK MATpPiapXalbHOrO0 CYyCILIbCTBA,
oOpaBIIH TIPUPOJIOIIIKOPIOBATBHY
1J1e0s0riro, 3a0€3MeYmIO BIACHHUNA IIBHI-
KAl mporpec  4epe3  30UIbIICHHS
eKcIlaHcii B TPHPOAY 1 Jerpamamiro
octaHHboi. lle 3aKOHOMIPHO IPU3BEIO
JI0 APYToi II00aIbHOT €KOJIOTYHOT KPU3H
(mepma — KHCHeBa KaracTpoda), B
pesynbrari  sxoi  Giocdepy movana
BUTICHATH TexHocdepa, sika (opmye
TpeTiii HOOKIOepHETUYHHUIT CTOBOYD KHUT-
TSI, AIANTOBaHUW 1O OYAb-SKHX HEKHC-
HEBUX CEpEIOBHUII, Yy TOMY 4YHCIi i 10
KOCMIYHOTO.

TIpoGiemu, 110 TTOCTAIM TIEpeT JTHO-
CTBOM, TICHO TIOB’si3aHI MK COOOFO.
IIBuaKe 3pOCTAHHS YHCETBHOCTI Hace-
JICHHSI MPU3BOJUTH 0 IHTCHCHBHILIOrO
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BUKOPHCTaHHS TPUPOAHHUX PECYPCIB,
3aroCTpIOE MPOJIOBONILYY TIPOOIEMY.

Byke CBHOromHi JHOACTBO CIIOXKUBAE
NPUPOJHUX  PECYpCiB  Ha  TOPSHOK
Oinbllle, HDK MOXHA  BWIyYaTH 3
Oiochepr Oe3 mkoau i OlOXiMIYHEM
IUKIaM 1 0e3 TMOpyLIeHHS Mpolecy
CaMOBIJHOBJICHHS.  [Hakme — Kaxydw,
moacTBO 3 XX CT. KMBE 3a pPaxyHOK
CBOIX HAIIaJKiB. bijblie TOro, BOHO Imo-
craBwio Oiochepy, a omke it cebe sk
HEBi'€MHY 11 4aCTHHY, Ha TPaHb TOBHOT
Jierpajarii.

VY 3B'3Ky 3 pI3KHM 3aroCTPEHHSIM
EKOJIOTTYHOT KpPHM3U Ta YCBIJOMIICHHSM
TOrO, 110 B YMOBaX IOTIPIICHHS SIKOCTI
TIOBKIJIIS HEMOKJIMB1 310pOBe
CYCIIUIBCTBO 1 370pOBa EKOHOMIKA, YH-
MaJio BUEHUX Ta opraizamii y 1970-ti
POKH PO3MOYaIU AOCITIHKCHHS PEalbHUX
LUISIXIB PO3BUTKY 3eMili 3a 30€pe:KeHHS
ICHYIOYHX TEHJICHI a00 EeKOJOTiYHOro
KOPHUTYBaHHS IIOJAJIBIIOTO  PO3BUTKY.
Bynu 3anporioHoBaHi “‘crieHapii” po3BUT-
Ky 3eMii, AKi 4acTille IPYHTYBAINCh Ha
BHUKJIQJICHHI OCOOHMCTHX YSBJICHb aBTOPIB
PO MOXJIMBHI PO3BHUTOK, 1 pimmie — Ha
HAyKOBOMY IPOTHO3YBaHHI HACHiAKIB
ICHYIOUMX TEHJEHLIH (HEKOHTPOJIbOBaHE
3POCTaHHS ~ YHCEIBHOCTI ~ HACENICHH,
iHTeHcHDiKalis eKOHOMIKH 0e3 ypaxy-
BaHHA (I3MYHUX MOXIIMBOCTEH 3emiti
TOIIO) 3 BUKOPHCTAHHAM ITOTYXKHUX
KOMIT'IOTepHUX Mozenei. Ha cporomni
PO3po0IIeHO pI3HOMAHITHI CUEHapii, sKi
iCTOTHO BIJIPI3HSIIOTBCST 32  CTYICHIMH
HAyKOBOI 00IPYHTOBAHOCTL Ta
00’exTuBHOCTI. Jlesiki 3 HHMX HOCSTH
BIZIBEPTO EeMOLIMHUH arnoKalinTHYHUI
XapakTep 1 MONEePeUKYIOTh MPO MIBHAKY
KaTacTpody; iHII 00’€KTHBHIIII 1 TaIOTh
KOHKPETHI peKOMeHIaIli moxo mii [12,
13, 14]. PosrasHeMo OCHOBHI creHapii
PO3BHTKY JIFOJICTBA B TEXHOT'CHI.

Exonociunuii - 6omonmapuzm  (J1ar.
voluntas — BoJIst), B OCHOBI SIKOT'O JISKHTh
AHTPOMOLICHTPUYHUI PHHIIUIT PO TPH-

3Ha4yeHHs. [Ipupoau st 3aJ0BOJICHHS
oTped He TINBKY JIFOJCTBA, a i KOXKHOTO
IHAUBIYyMa, XHOHI YSBIEHHS IPO
HEBUYCPIHICTh MPHPOJHUX PECypCiB i
0e3MeKHI MOYKITMBOCTI JIIOAWHA. Y TIPO-
THO30BAaHWi TIEpioJl Yacy BiH TpU3BEIC
0 BUHHKHEHHS SIBHUII ‘‘€KOJOTIYHOTO
OymepaHry” — HETraTUBHOTO BIUTHBY
YMHHUKIB CepeloBHIa Ha Bci chepu
icHyBaHHSl JIOquHH. Exonoriuynuii BO-
JIFOHTAPHU3M TSATHE 33 COOOK MparHEeHHS
10 ekcTeHcH(iKalii iCHyIOYnX METOoAiB
TOCIIOJJapIOBAHHS, 3arepeyeHHs
HeoOxigHocTi iioro iHTeHcH(ikaii Ha
HOBIfi ~ HAayKOBO-TEXHIYHI  OCHOBI.

XapakTepusyeThest BI/ICYTHICTIO
CKOJIOTIYHOTO ~ MHCJICHHS,  IIOBHUM
ITHOPYBAaHHAM 3aKOHIB €KOJIOrTi,

HEPO3YMIHHSIM HEMUHYYOCTI TMEPEXOmy
0 HOBHX TEXHOJOrH, sKi 0 3a
MiIBUILIEHHS  COLIaJIbHO-EKOHOMIYHOIO
edexry Oy OIHOYACHO EKOJIOTIYHO
palliOHANLHAMH, a TOTIM 1 IEPEXoIy 10
PO3BUTKY B MEKaxX TOCIIOJAPCHKOI
MicTkoCcTi exocucteMu. Cam 1o cobi
CleHapil ICTOPUYHO I[IKAaBHii, aje KOH-
KpeTHa rOCro/IapchKa JSUTBHICTH
HEpiIKo Oy/Iy€eThCs came Ha IHTYITHBHHX
YSIBICHHSIX PO MHUTTEBY BUTOMY BiJl THX
Y IHIIMX MPOeKTiB [15].

Cyenapiii  ynpagninua — HpupoOorO
0azyeTbcsi Ha HEOOXITHOCTI 30epeKeHHS
6iochepy sIK OCHOBH ICHYBAHHS JIOJICTBA.
[lependayae BUKOPHCTAHHA MPUPOTHUX
pecypciB 3 ypaxyBaHHAM ‘‘€KOJIOTIYHHX
iMIepaTuBiB” — OOMEKEHb, CIIPSIMOBAHUX
Ha 30EpeIKEHHSI PECYpPCHOTO TMOTCHILATY
IUIAHETH NUBIXOM “‘€KOJIOri3alii BHPOO-
HHITBA” 1 CIIPUSIHHS BIIHOBHUM IIPOLIECaM
Ha OCHOBI ITi3HAHHSI i IOTPUMAaHHSI 3aKOHIB
[pupomn.

Texnoxpamuuruii cyeHapi
IPYHTYETHCS HAa BH3HAHHI MOXIIMBOCTI
MOBHOT 3aMiHM Oiocdepn sK pKepena
HEOOXITHUX M JIFOACTBA PecypciB Ha
TexHiuHi 3aco0u. [lomyckaeTbes i 3aMiHa
camoi JIIOJJUHH Ha “IUTY4YHHUH IHTENeKT” 1
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“kibopru” — 0lokiOepHEeTHYHI OpraHi3MH
3 JIFOJICBKUM MO3KOM 1 MeXaHIYHUM
TIOM; POJb JIFOJIMHU 3BOAUTBCS 10 BH-
POOHHULITBA HEOOXITHHUX YaCTHH KiOOPIiB.

Kocmiunuti  cyenapiii - niepenbadae
BHUKOPUCTAHHS KOCMOCY JUISI PO3CEJICHHS
JIOZIEH, OTPUMaHHS pecypcis,
PO3MIILIICHHS  BIJIXO/IB Ta BHPILICHHS
OyIb-SKUX NpoOJeM, IO MOCTaHyTh Ie-
pen monctBoM. PaHO 4K Mi3HO JIFONCTBY
JIOBEZICThCSl MTOKMHYTH 3EMIIFO 1 MOYaTH
KOJIOHI3AIIl0 IHIIMX 30PSHUX CHCTEM.
Bix 1boro 3ajeXuTh HE TIJILKA HOro BU-
JKUBaHHS — JIFOJICTBY SIK BUIY TIPUTAMaH-
HE TParHeHHs 10 PO3BUTKY, PyXy BIIe-
pexn. Buitmosmm 3a Mexi reorpadiyHuX
pyOexiB 1 OlOJNOrTYHUX OOMEKEHb, BOHO
O0yMOBHJIO  TMOMANBLIAA  PO3BUTOK

LMBLII3AII], 1110 MIPU3BEIIO 0
TEXHOJIOTTYHHUX, COLIIATbHUX,
MONITUYHUX Ta CKOHOMIYHHX 3MiH Yy
CYCILJIBCTBI.

“losepnennss 00  npupoou”  —
CIIEHapiii, 3aCHOBaHWI Ha MOUIMPESHOMY
cepen EKOJIOTTYHIX EKCTPEMICTIB
TOTJISIT, SIKi BB&XKAIOTh, IO BCyNeped
HE3BOPOTHOCTI  iICTOPUYHOTO  PO3BUTKY
JFOJICTBO ~ MOXE  TOBEPHYTHCS 110
MacTOPANILHOI 1AMIIIT MUHYJIOrO W 3a10-
BOJIBHATH CBOi moTpedu  “rutopamu’”
3emuti. JIFOJCTBO HE MOBHHHO POOUTH
KpOK yrepea (K HpHITycKae OUIbLIICTh
¢dyTypucTiB), a  Mae  3[IfCHUTH
TiraHTCHKHUH CTPHOOK Ha3an. OCHOBHOIO
MEepPelyMOBOI0 € Te€, IO CYCHUIBECTBO
HHHI B OCHOBHOMY € CIIO)KHBA4YEM, TOMY
Mae B3STH Kypc Ha CBIIOMHH perpec (3
€BOJIIOLIHHOTO HOMVIITY) 0 CTaHy, KOJIH
JIOJIMHA HE 3aBJAa€ MIKOAW IUIaHETI.
Tinbku MOBEPHEHHS i)
MepEe/IMBLITI3AUIIHOTO CyCIiIBCTBA MO-
K€ 3HATH 3arpo3y UL IUIaHETH, TIPUPOIH
i uist camux cede. KinneBoro Meroro Oy-
JIe KiHEeIlb IMBLII3AIT 1 TOBEPHEHHS JII0-
Jeil y JoKyHT .

“Bneped 0o npupoou’ — CTBOPEHHS
LIJIAXOM T'eHHOI iHXKeHepii opraHi3miB i3

HOBUMH BJIACTHBOCTSIMH, $Ki, OyIydu
BIIPOBA/KEHI B €KOCHCTEMH, KOHTPOJIIO-
BaTMMyTh IX Yy 3aJaHOMy HampsMi.
MaiiOyTHe, B IKOMY TIPHPOJIA CTaHE KyIn
Oi1bIn OYHHOIO 1 THINHOIO, HDK MH MO-
xeMo cobi  ysButH. HoBi  Teuii
CHBaPOHMEHTAJII3MY 1 TpaHCTyMaHi3My
(Taki fK TEXHOTAMAHI3M) OOYMOBIIIOIOTH
PO3BHTOK TEXHOJIOTIH, CIPSIMOBAHHX Ha
BI/THOBJICHHSI HABKOJIMIIHBOTO CEPeIo-
Buia. HaHo- Ta OloTexHOsIOrii MOXKHA
Oyzse BHKOPHCTOBYBAaTH JUIS OUMILCHHS
3BAJIHIIL 1 3HUIICHHS Bi/IXO/IiB BUPOOHHUII-
TBa. A B JAJICKOMY Mail0yTHHOMY MOX-
JBe TpaHchopMyBaHHs 3emti 10 Ti ep-
BO3/IAHHOTO BHTJISILY.

3aCHOBHUK KiOEpIIaHKYy aMEpHUKAHCh-
kuil (anract Bproc CrepiiHr BUCTYNUB
14 xoBtHs 1998 p. y Can-®panuucko 3
JIOTIOBIJUIIO, B sIKil CTBEPKYBAB, 110 JUIS
00pOTHOH 3 EKOJOTTYHUMHU MPOOIEeMaMH
JMOACTBA  Tpeda  BUKOPUCTOBYBATH
HaWTepeIoBIlll TEXHOJIOTIT 1 MpaIoBaTH
pasom.

VYV nanekomy MaiiOyTHROMY Hallla Iuia-
HETa MOKE CTAaTH EKOJOTIYHO OLIbII
IUBEPCU(IKOBAHOIO, HDK BOHA KOMH-
HeOyzb Oyina B cBOil ictopii. JIroneii nose-
JeThCSI TCHETUYHO MOAU(IKYBaTH, 1100
BOHM HC 3aBaKAIM 3arajbHiid TapMOHil
HaBKOJIUIIHBOTO CepeJIoBHIIIA. Bei
CHEpreTUYHi TOTpeOH JofCTBA OYyAyTh
3aJI0BOJICHI Pa3 1 Ha3aBKIH — MH CTAaHEMO
LMBUTI3AIIEI0 TIEPIIOr0 THITY 32 IIKAJIOK
KapnamoBa — (TuraHerapHa — IMBLTI3aLlist
BHKOPHCTOBYE DECYPCH CBO€E] IUIAHETH
MOBHICTIO, IUIAHETH il 30pSHOI cHUCTEMHU
KOJIOHI3yIOTbCA 1 CTAOTh ~ YAaCTHHOIO
pecypcHoi 6a3u). Jleski eKoIoru BUCTyTIA-
I0Th e W 32 KOPHUIYBAHHS EKOCHCTEMHU
3emiTi: 3HHILCHHS XMKaKiB, 00 TpaBOiIHI
TBAPUHM  HE  CTpaXIaIM. 3 SBUTHCA
MOJKJIUBICTS KOHTPOJIFOBATH TIOTOJTY Ta 3a-
cooun 3aXHCTY Bl TPUPOIHHX
KaTaKIi3MiB— acTepoifiB, 3eMIIETPYCIB,
BHUBEP)KCHb BYJIKaHIB.
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IIpoTe Hacninkyu BTpy4aHHsS HOBITHIX
OIOTEeXHOJNOTI MOKM 1I0  Henepen-
OadyBaHi, a THM OLlble 3MIHH EKOCH-
CTEM IIPH iX BIPOBAKCHHI.

Kamacmpoiunuii cyenapii
NpUITyCKae  3aru0enb — JIOACTBA B
Ppe3yIbTaTi OfiHIET 3 AHTPOTIOTEHHNX KaTa-
crpod:  smepHOi  BifiHM, BHYEpHAHHS
pecypciB, 3a0pyAHEHHSI CEpEIOBHUILA TOLIIO.

YHacniok MOMKIIMBOI SIEpHOI BIlHU
3HHU3UTBCS TIPOHUKHICTB aTMOC(hep Ui
COHSYHOIO CBITJIa Yepe3 3alliICHHs, B
pe3ynbrari ro0anbHOI 3MiHH KITiMaTy
HacTaHe “syiepHa 3uMa’, 0 COPUYMHHUTH
PO3BUTOK  JIAHLIOTOBHX  HETaTUBHUX
peakuiii y Oiocdepi ax o HOBHOI if
3aruoenti.

Exonoriuna xatactpoda B pe3yabTaTi
roCIoAapChKOT IISUTBHOCTI Oyne
3aKOHOMIpHUM  (iHAJIOM  TIporpecy
LUBLT3aLi, 3aMiHA TPUPOAN HA TEXHO-

cpepy — cucreMy, siKa  Camo-
PO3BUBAETHCS, KepyBaTH SKOIO,
BHACTIZOK 1 CKIagHOCTI, JIIOAWHA He-
CIPOMO’KHA.

Jlerpanartisi JIIOACTBa — BUPOPKCHHS
JIFOJIMHU Yepe3 3MiHy CIaJIKOBOTO arapa-
Ty B pe3yibTaTi MyTareHHOI 1ii 3a0pyx-
HEHOTO CepEIOBHIIA, TYyXOBHA I MOpasb-
Ha  Jerpajauisi  (OpiEHTYBaHHS  Ha
MarepiajlbHe CIIOJKHBAaHHS, HapKOMaHis,
ankorouizanisi). bararo monei 3aBrae
MIKOJM  CBOEMY  3I0pPOB’I0,  4Y/IOBO
YCBIZIOMJTIOIOUH ~ HETaTWBHI  HACIIIKA
(HampuKIIA[, MATiHHS, BXKUBAHHS AJIKO-
TOJII0, HAPKOTHKIB, IHIIMX IICHXOTPOI-
HUX [perapariB), NpuyoMy Aii ypsiiB
JEAKHUX JIep)KaB HEBO3HAYHO BKA3yIOTh
Ha IEBHY iX 3alliKaBJICHICTb Yy PO3BUTKY
Takux BUIIB OizHecy. B MaiiOyTHBOMY
JIFOJICTBO MOYKE 3ITKHYTHUCS 3 IPOOJIEMOIO
MOTOJIOBHOTO ~ BXKMBAHHS  JIKAPCHKHX
3aco0iB, 110 MICTATh HAPKOTHUKH, a00 ca-
MHX HAapKOTHKIB, 1 3yCHJUII DPEKIIaMH,
CXO0XKe, CIPSIMOBaHi Ha Te, 00 MPUBYH-
TH HAIIMX MITed BBaKaTH KA YHMOCH
JKUTTEBO HEOOXinHMM, OyaeHHUM. Jliku

MePETBOPIOIOTHCS 13 3ac00y JIIKYBaHHS
HA TPOIYKT XapuyBaHHSI, a II¢ 3arPOXKYE
Jy’)Ke CeplO3HUMH HACIiJKaMHU MaiOyT-
HbOMY JIFOJICTBA.

YV nokymentax OOH, mnpuiiHSITHX
1992 p. B Pio-me-XKaneiipo sk HOBY
TCOpII0 ICHYBaHHS BCBOTO JIIOACTBA 1
MIPHPOJHOTO CEPeOBUINA, OyJo 3arpo-
MTOHOBAHO KOHIIETIIIIFO CTaJIOTO PO3BUTKY.
Bona cdopmynboBana sk crocid momo-
JIAHHS TOJIOBHOIL IS Cy4acHoi
LUBLTI3AIT  CKOJIOTTYHOI  3arpo3u, 10
iCHyBaJIla y BHIVISZI SIKOICH TCOPETUYHO
00rpyHTOBaHOT HEOe3IIeKH,
YCBIIOMJIIOBAHOT ~TIOPIBHSHO — BY3BKHM
KOJIOM YY€HHX 1 TOJITHKIB Ta MOB'sI3aHOT
3 MepEHaCeNICHHSIM, HE3BOPOTHIM BHTpa-
YaHHSM HEBITHOBITIOBAHUX IPHPOJHUX
pecypciB, 3a0pyAHCHHSIM HABKOIHIITHBO-
ro cepenouina. Ctamuii pO3BUTOK mepe-
n0avaB rapMOHI3aIlil0 BIJIHOCHH JIFOJICTBA
i 6iocepu, HOro po3BUTOK Y rapMOHii i3
3aKOHAMH TPUPOAH, [0 CTAE MOXKIUBHM
32 YMOBH YCBiIOMJIEHMX OOMEXEHb Ha
CTOKMBAHHSA ~ PECYpPCiB, BUXOMIUN 3
MoxBocTeit Giochepu. ["osoBHOIO Me-
TOIO CTAJOTO PO3BUTKY € IIOJIMIICHHS
AKOCTI JXUTTS Jofied 0Oe3 MOpyIIeHHS
CTIHKOCTI exkocucTeM. Xoya B IJIOMY
KOHIICMIST CTaJOro PO3BUTKY OyIa
MPUIHATA CBITOBOIO CIUJILHOTOO, 110
CHOTOJIHI HE IIJIKOM 3PO3yMiJIo, SIK JI0-
CATHYTH Ii€i METH ¥ OIIHHTH CTYIiHb
HaOMWKCHHA 10 Hel, aJpke BH3HAYCHHS
TIEPBUHHMX TOTPEO IyKe BiIPI3HAETHCS
JUISL JTIOZICH Pi3HUX KpaiH 1 KOHTHMHEHTIB.

Y uepBri 2012 p. BigOynacs
xoHpepernis OOH 31 cTaoro po3BUTKY
“Pio+20”, sxka 1moOKa3ajla, IO Ha
CHOIOJIHI, Ha 3KaJlb, CBITOBA CIILILHOTA HE
TOTOBA CEpPIHO3HO, Ha TIOJITHYHOMY PiBHI
MIIIATH 10 TUTaHHS MaiOyTHBOTO CBITY.
JloMiHy€e €KOHOMIYHE MHCIICHHS, SKE HE
nepeiMaeTbes JTOBTOTPUBATAMH
HACIILIKaAMH.

YV cydacHOMY CBITI CHOCTEpIiraeTbes
3HAYHa BIAMIHHICTE MK HassBHUMU B OK-
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pemMux KpaiHaX HPUPOJHHMH pecypcamu
Ta oOcsramMu iX CIOXMBAHHS B PIi3HHX
kpaiHax. Ha cporomHi 3aranbHOzOBeie-
HUM € QaxT, mo 20 % HaceleHHs 3eMi,
SKe JKMBE B IIPOMHCIOBOPO3BHHEHUX
KpaiHax cBiTy, cmoxuBae 80 % ycix
pecypciB, a pemra 80 % HaceneHHs cia-
OoposBuHEHNX KpaiH — ycboro 20 %
pecypcis.

CporoziHi xopcTka KOHKypeHTHa 0o-
poThba 3a OCHOBHI pecypcH IUIaHETH
“3emui’” MDK TNPOBITHUMH JEprKaBaMU
CBITY CTae apeHOro Haifzameximoi 6o-
pOTBOM  TCOMONITUYHUX  IHTEPECiB,
HEpIBHICTh y CBITI 0E3yMOBHO 3pOCTae,
301IIBIIYETHCS TTOIAPHU3ALlis CYCITIIBCTBA.

3rigHO 3 MM BapiaHTOM PO3BUTKY
MOJiH, CBIT MOXE PO3IUIMTHCh Ha
MPOTEKLIOHICTChKI OJIOKH, KpaiHu Bec-
TUMYTb JKOPCTOKI BIHHU 3a JKUTTEBO
BaYUIUBI PECypCH, HAIIPUKIIAJ 33 BOILY Ta
JpKepena eHeprii — HadTy, ras.

Po3BuneHi kpainu, 30epirarouu Juis
CBOTO HACENICHHS BHCOKHII pIBEHB CIIO-
JKUBAHHSI, TIOJTITAYHUMH, BIHCHKOBHMH Ta
CKOHOMIYHMMH 3aXO0laMH TPUMATHMYTh
pelTy CBITy B IPOMHUCIOBO HEPO3BHHE-
HOMY CTaHi SK CHPOBHHHHH HPUIATOK,
30HU CKUJAHHS IIKIJUIMBUX BiAXOAIB 1
JpKepena IeeBoi po00yoi CHIIH.

B ymoBax Takoi GOpoTEOM Mik
TPAHCHAI[IOHAIBHAMHI KOPIIOPALiIMA 32
chepn BIIMBY Ha pi3HUX KOHTHHEHTaX
IUIsL 3amo0iraHHs 3HUIICHHIO Olocdepu
IUIAHETH  SAICPHOI0  30POEI0  €IMHUM
PILICHHSM 3aJIMIIAETECS  MOJCPHI3aLis
CHCTEMU MDKHAPOJIHUX BIJIHOCHH:
nepexiJ BiJl BiJKPUTOTO MPOTUCTOSHHS
0 TapTHEPCTBa 1 B3a€MOBHIIIHOTO
CIiBiCHYBaHHSI.

BaxmiBHM  TI€pCIIEKTHBHUM  HAIpsi-
MOM PO3BHUTKY CYCIILIBCTBA 3ATHIIAETHCS
iHdopmaTH3aLis JIIOJICTBA -
BHCOKOOPIaHi30BaHHI coriaabHO-
CKOHOMIYHHH 1 HAyKOBO-TEXHIYHUH IIPO-
Liec PO3poOKH Ta CTBOPEHHS CIIPUSITIH-
BUX YMOB JUIsL 3aJI0BOJICHHS

iHhopMaLifHUX MOTped i3 BUKOPHCTaH-
HAM iHpopMaLiifHuX pecypciB. OnHUM 13
MIEPCIICKTUBHAX HAYKOBHX HAIpPSMKIB €
ra00abHe MOJISITIOBAaHHSL a00 100yI0Ba
MaTeMaTHIHIX MoJenei, 110
PeaTi3yrOThCS Ha CYIIEPKOMIT I0Tepax, 3a
JIOTIOMOTOI0 ~ SIKUX ~ OLIHIOIOTH  Pi3HI
BapiaHTH BUPIMIEHHS CBITOBUX MPOOIIEM.

OCKUIBKI XapaKTepPHOI PUCOI0 I
JIIOJUHU € HEHOMIPHICTh CIIOKUBAHHS,
BYCHI B MaifOyTHLOMY IIPOIOHYIOTH CKO-
PHTYBaTH IO IIKiIINBY PUCY HOCTYIIO-
BOIO 3aMiHOIO JIFOJICBKOTO MO3KY Ha
MITYYHUH 1HTEJEKT, TOOTO IPOBECTH
Kiboprizamito cycmiabcTBa. Bueni Has-
YaThCsSI HE TUIBKH BIATBOPIOBATH KOXKHY
YaCTHHY JIFOJCBKOTO TiNla, H KOPHI'yBaTH
MOTpeOH 1 MOMKIIUBOCTI JTIOAUHY B PI3HUX
YMOBaxX 30BHIIIHBOIO CEPEIOBHUIIA, IO

3abe3MneunTsh iCHyBaHHS JKUBHX
OpraHi3MiB HaBiThb B CKCTPEMAIbHHUX
yMOBaXx.

OpnHaK Takuii ClieHapii PO3BUTKY Maii-
OyTHBOTO MOKE INTH B IHIIOMY HarpsiMi,
SIKILIO MAIIMHK 3 HEJFO/ICBKUM IHTEJIEKTOM
MOYHYTH CAMOB/IOCKOHAIIFOBATHCH 1 JTFO/IU-
Ha BUSIBUTHCS HE3ATHO 3YIUHUTH IICH
npouec. lle mpuseene 10 Ham3BUYaiiHO
HIBUJKOTO TEXHOJIOTIYHOTO PO3BHTKY, [0
CTBOPECHHS CBITY, JIc TEXHOJOTII MepeBep-
marh JIOAMHY 1 TIOYHYTh KepyBaTH
(iHaHCOBMMH ~ PUHKaMH,  HAyKOBHMH
JOCIIDKSHHSIMH, JIFOJIbMHA 1 PO3POOKOIO
30poi, HEIOCTYITHAMH Haromy
posymiaHI0. TOMy CKJIaJIHO IIPOTHO3YBATH,
SIKI HACTIIKY TS JTFOAEH MOKE MaTH CTBO-
PEHHSI IITYYHOT'O 1HTEJEKTY.

3 onHOro OOKY, OUTBILIICTD CIEHApIiiB
PO3BUTKY 3eMili JIOBOJI INECUMICTHYHI,
KPHU30BHI CTaH IUIAHETH NependayaeThest
B cepenuHi XXI cr., 3 iHOIoro — € mina
HH3Ka OE3yMOBHHX JOCSTHEHb JIIOJICTBA,
K1 3QJTUIIAIOTH HAJII0 Ha TIOJOJIAHHA OC-
HOBHHX KPHU30BHX SIBHII 1 [IOCTYIIOBE 10~
CSATHEHHS  CTIMKIIOro  (€KOJIOTiuHOro)
CTaHy IUIAHETH 1 BCIX KpaiH.

BucnoBku. JlronctBo mnocraBuio 06io-
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cepy, a omxe, 1 cebe sk HeBin'emHy yac- y BcecBitTi? Uu Moxke OyTH HOBTOpeHUIA
THHY Oiochepu Ha MeKy HOBHOI Jerpaja-  IULIX €BOJIOLIL, KUl mpoiiuia 3eMirs, Ha
ii. [1IBumke 3pocTaHHs YnMCEBbHOCTI Hace-  1HIMX IiaHetax?” Kpuza Giocdepu mo-
JICHHSI Ha 3eMJTi, CTpIMKE 30UTBIIICHHST 00-  pyIIy€e TWTaHHS HEOOXiTHOCTI BHKOPHC-
CSIB BUKOPHCTAHHS MPUPOJHUX PECYPCiB  TaHHS HAyKOBO-TEXHIYHOIO IOTEHIATY
CTaBIIATH TTepe]] JIOICTBOM HOBI 3aBIaHHS,  JIIOZICTBA JULI ITOLIYKIB BUXOZY 3 L€l CUTY-
SKi TIOJATaloTh B OCBOEHHI KOCMIYHOTO  arfil.

MPOCTOPY, TIONIYKax JKUTTS Ha CYCIIHIX Ha ocHOBI 3HaHb, SKMMH BOJOJIE
IUIAHETaX Ta X OCBOEHHS B MAaOyTHBOMY.  JIFOACTBO CHOTOJIHI, OJHUM i3 BapiaHTiB
[Inax eBosrolil, SIKUIf MPOMILIA IUIaHETa — BUPILIEHHS L€l MpoOIeMH € MOUIyK IUia-
3emtst Big noyarky (OpMYBaHHS, TpUBA-  HET, NPUAATHUX JUISI OCBOEHHS JIIOJU-
JIMIA TIPOLIEC 3aPO/DKEHHS 1 PO3BUTKY KUT-  HOK. B OCHOBY HAIMX MPOrHO3IB IMOK-
Tsl, HEIOCTATHs BHBYCHICTb BcecBiTy ma-  namgeHo Moueib (OpMyBaHHS JKHTTS Ha
FOTh TiJICTABY TPUITYCKATH, 1110 aHATONYHI  3eMJIi Bijl IIPOKAPIOTIB J10 JIFOJUHH, TOO-
(i3MKO-XIMIYHI TPOIIECH MOXYTh BiI0YBa-  TO Bifl POCTOTO J0 CKJIAIHOIO 3a Mepioj
THUCh 1 Ha IHIIMX IUIaHeTax. [locraloTh 3a-  moHaj 3,8 MIIp.I POKIB.
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PosrnsiaeTses mpoOneMaTiKa iHTETPOBAHOTO BUKOPHCTAHHS PO3IOIIICHOI €KOJNOTivHOi iH-
(dopmarii. OnucyeTbCss METOIOJIOTISI TPAHCIUCUUIITIHAPHOTO BiJOOPaXKEHHS CTaHIB €KOJIONTYHHUX
nporeciB. BuzHaualoThCs BIACTUBOCTI TPaHCAUCHMILTIHAPHOCTI. OMUCYIOThCS NPUHIMIN iHTET-
paiiii eKOJOTriYHIX CUCTEM Ha OCHOBI BUKOPHUCTAHHS TAKCOHOMIYHHMX CTPYKTYD, LIO BigoOpaxa-
I0Th i€papXiyHi cTanu ix B3aemonii.. HaBoauTbes mpukiian (popMyBaHHS TPaHCAMCLHUILTIHAPHOT
OHTOJIOTIT JTIMHOJNIOTTYHHUX CHUCTeM. Kn0u06i ¢106a  OHTOIOTISI, TAKCOHOMIS, TPAHCIUCIUILTIHAD-
HICTb, TIMHOCHCTEMA, MHOJKMHHA YIIOPSAKOBAHICTh

TpaHCcAMCHUILIHHAPHOCTL JKOJOIHYeCKHX HccleloBanuii. Paccmarpusaercs npobiema-
THKa MHTETPHPOBAHHOTO MCIOJIL30BAHUS PACIIPEJIeICHHOM dKonoruueckoi nupopmanuu. Onm-
CBIBAETCSI METO/IOJIOTHs TPAHCIUCIUILIMHAPHOTO OTOOPAKEHHUS COCTOSIHUI AKOJOTHIECKUX MPO-
neccoB. Onpenensaroress CBONCTBA TPAHCAUCIUIIMHAPHOCTH. OMUCHIBAIOTCS NPUHIIMIIBI HHTErpa-
LMK DKOJIOTUYECKHMX CHUCTEM Ha OCHOBE MCIIOJIb30BaHMS TAKCOHOMUUYECKHX CTPYKTYP, OTpakKaro-
UX UepapXHIecKue COCTOSHUS MX B3auMojencTus. TIpuBoauTes npumep GopMuUpoBaHUs Tpa-
HCJMCUHUILUTMHAPHBIX OHTOJOTHH JMMHOJIOTUUECKHX CHCTeM. Kiiouesblie cio6a: OHTOJIOTHS, TaK-
COHOMHS, TPAHCANUCHHUITMHAPHUCTD, TMMHOCHCTEMA, MHOXKECTBEHHAS YIIOPAI0YEHHOCTh

Environmental Research Transdisciplinarity. The article is focused on integrated
distributed environmental information. A methodology of transdisciplinary display states of
ecological processes. Determined by the properties of transdisciplinarity. The principles of
integration of ecological systems through the use of taxonomic structures reflecting the
hierarchical status of their interaction. An example of the formation of trans-disciplinary ontology
limnological systems. Keywords: ontology, taxonomy, transdystsyplinarity, limnosystem,
multiple ordering

Exosnoriyni nmpouecy SBISIIOTH COO0K0  B3a€EMOJIi CKIIAJI0BUX MPOLIECIB Ma€e Mpo-
B3a€MOJII0 CKJIAJHUX CUCTEM B OTOUYIO-  SB y PI3HOMAHITHUX BJIACTUBOCTAX, IO
4yOoMYy IPUPOIHOMY CEpPEIOBUIII 3 XapaK-  XapaKTepU3yrOTh ix HpeIMETHY
TEPHUMHU BJIACTHBOCTSIMH, SIKUMH HE BO-  (yHKUiOHaJbHICTb. [lpu mocnimkeHHi
JIOZli€ JKOJHA 3 CKJIAJIOBHX IX MIACHCTEM.  EKOJOIIYHHX IPOLECIB (POPMYETHCS TEB-
Bonu MaroTh CKIanHy i€papXiuHy opra- —HHUH IHTEpHpETAlidHUNA HPOCTIp, SAKUI
Hi3allifo, CTPYKTypa SIKOI IOCTIHHO 3Mi-  ONHUCYETHCS B paMKax ICHYIOUMX HPHUPO-
HIOETbCS 32 PAaXyHOK YTBOPEHHS HOBIT-  [JO3HABYMX TeOpii, 10 BigoOpaxaroTh
HIX 3B'SI3KIB Yepe3 XaOTUYHHM, HEBPIBHO-  NEBHI  mpeamerHi  obmacti. [ e
Ba)XHMH CTaH X CKJIAQJOBUX MIJICUCTEM  YCKJIAJHIOE iX IHTErpaTUBHE BUBUCHHS Ta
CyCiHIX PpiBHIB [1,2].  mocmimkeHHs, ajpKe BUHHMKAIOTh
Mk aucuurutiHapHui XapakTep  TEXHOJIOTIUHI MpoOiIeMu, siKi OB sI3aHi 3

25



