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V. |l. VERNADSKY AND DEVELOPMENT
OF THE THEORETICAL FOUNDATIONS OF ECOLOGY

Abstract. 150-years have passed since the birth of famous Ukrainian and Russian scientist,
academician V. I. Vernadsky (1863-1945) — the founder and the first president of the Ukrainian
Academy of Sciences (UAS), as well as the first scientific library in Ukraine.

The genius of scientific predictions of V. I. Vernadsky is undeniable: he is the founder of
geochemistry, biochemistry and genetic mineralogy; the doctrine about living substance and its role in
the evolution of the biosphere and the noosphere theory; the reasoning of the concept of the biosphere —
the sphere of living organisms, their place and role in placental scope; the development of
biogeochemistry. "There is no more stable "acting" chemical force on the Earth than all the living
organisms" — V. I. Vernadsky pointed (Vernadsky, 1965).

The scientist pointed that even in the early stages of life nascence the populations and
communities always have been evolved. Thus, there is a set of organisms that are closely interacted
with each other and with inanimate nature has arisen.

According to Vernadsky, from the very beginning of the emergence of the biosphere, the living
components (biomonomers and biopolymers) were differed by a great variety. Without such an initial
heterogeneity of living systems on Earth, the conversion of solid, liquid and gaseous substances could
not be carried out. Thus, the heterogeneity of the biosphere correlated with a variety of physical and
chemical organization of different parts of the earth's surface.

The chemical elemental composition of the earth's surface as well as elemental composition of
living organisms, which are directly involved in chemical transformations on Earth, have never been
significantly changed during whole geological history. "The variety of living substance, and life have
always performed various biogeochemical functions at the same time" — V. Vernadsky pointed.

The chemical transformations, the circulation of substance are evolving in the same time, they
are interconnected with the circulation of chemicals, which in turn depend on rain, seasonal and other
cyclic changes of light, temperature, pressure — meaning the chronoperiodic changes —
V. 1. Vernadsky followed the idea of continuity of living substance in outer space.

Both — tasks and methodological bases of geochemistry and biogeochemistry were based in the
theoretical ecology — environmental aspects of evolution, the principles of systemic analysis,
biocenology problems, mathematical modeling, chronoperiodic reaction etc.

Theoretical principles of ecology, developed by V. I. Vernadsky, their practical solution in
some sections of biology led to the formation of different ecological areas: animal’s, plant’s and
microorganism’s ecology, engineering ecology and others. Scientist drew the great attention to human
ecology. With the changing of socio-economic formations, a role of a human in biosphere life has
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increased, especially in an era of scientific and technological revolution. The human activities as a
source of energy, the active economic activity of Homo sapiens, the appearance of chemicals of
anthropogenic origin, — these and many other directions of human activity allowed
V. L. Vernadsky substantiate the place and role of new environmental factor — the noosphere, and
hence a new research area — noospherology.

Theoretical bases of ecology, developed by V. I. Vernadsky, find their practical implementation
in medicine: the development of molecular genetics, genomic medicine, and detection of genetic
predisposition to many diseases, so-called multifactorial diseases, environmental protection, the
formation of new medicine areas — predictive, preventive, personalized and participatory one.

Nowadays, the biomedical community, motivated by works of V. I. Vernadsky, feces the new
horizons of therapy, diagnostics and prevention of diseases, based on the environmental factors.
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B. U. BEPHACKWUIA U PA3BUTUE TEOPETUYECKMX OCHOB 3KONOIrmm

B pobGote kpatko 0000meHo HayuHoe Hacienaue B. M. BepHangckoro, — OCHOBOIIOJOXKHHUKA
TFCOXUMUH, OMOXHUMHH, TCHETHYECKOH MHHEPAJIOTHH, YYCHHS O JKHBOM BEIIECTBE, DBOJIOLUH
6uocdeps! u Teopun Hoocdepsl. PazpaboTaHHbIC YUCHBIM HAYYHbIC HPOOIEMBI [IOJIOKEHBI B OCHOBY
o0u1eit 5KOJIOTHH U B YACTHOCTH SKOJIOTHH YEIOBEKA M MEIHIMHCKON SKOJIIOTHH.

Knrwuesvie cnosa: B. 1. Beprnaockuil, buocgepa, skonro2us.
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B. |. BEPHAOQCbKWI | PO3BUTOK TEOPETUYHUX 3ACAL EKONOrIi

VY3aranpHeHO HayKoBY cragmuHy B. I. BepHagcbkoro — 0CHOBOIOIOKHHKA Te€0XiMii, 610XiMii,
TEeHETHYHOI MiHEpaJorii, BYEHHs MPO >KUBY PEUOBHHY, €BOMIOLiI0 Oiocdepu Ta Teopii HoochepH.
Po3pobieHi cnpsiMyBaHHS ITOKJIaJSHO B OCHOBY TEOPETHUYHHX 3acaj €KOJOTii, 30KpeMa eKOJOTii
JIFOOUHN Ta MEINYHOI €KOJIOTII.

Knrwwuoei cnosa: B. I. Bepruaocokuil, 6iocgepa, exonocis.

[IporpecuBHa HaykoBa cHinpHOTa Bim3Haumna 150-piuus Bix AHA HApPOIKCHHS
BUJIATHOT'O YKpalHCBKOTO Ta POCiiichKOro BueHoro, akajaemika B. 1. Bepnajcbkoro (1863—
1945), onmHoro i3 3acHOBHHKIB 1 mepiioro mnpesuaeHTa BYAH, 3acHoBHUKa nepmoi
HayKoBO1 0i0mioTeku B YkpaiHi (tenep llentpanbHa HaykoBa 6i0mioreka HAH VYkpainu
imeni B. . BepHazcpkoro), dieHa 1inoi HU3KM 3aKOpAOHHUX AKaaeMill HayK.

lenianpHicTh HaykoBuX mepenbauens B. 1. Bepraacekoro Hesanepeuna:
OCHOBOITIOJIOKHUK TeoXimii, O0ioXiMii Ta TEHETHYHOI MiHepaJorii, BUCHHS IPO >KUBY
pedoBHHY, ii pons B eBomomii Oiochepu Ta Teopii HoocdepH, K SIKICHO HOBOTO CTaHY
PO3BHUTKY Oiocdepy; BUAUICHHS B CaMOCTIHHY HayKy — TeOXiMil0 — HayKy MpO iCTOpiio
XIMIYHHUX €JIEMEHTIB Ha TUIaHeTi 3eMiis; OOTpYHTYBaHHS MOHSTTS Mpo Giocdepy — chepy
JKMBHX OpPraHi3MiB, Miciie 1 poJib iX y MIIaHETAPHOMY MAcCIlTa01; 3HAYEHHS KMBOT pEUOBUHH
B TCOJIOTIYHIN iCTOpPil HAIIOI TUTAHETH AK PYLIIHHOT CHIIM 1 TOUIIBHOCTI PO3BHUTKY HOBOTO
HAayKOBOT'O HAIpsIMKy Gloreoximii.
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Inei B. 1. BepHancbkoro BIUIMHYJH SIK HA CTAHOBIICHHS T€OXIMIUHOI €KOJIOTii, TaK i
PO3BHUTOK TEOPETHYHHUX 3acajl EKOJIOTi] B3arai.

3acmyra B. 1. BepHancekoro nossirae He TUTBKH y BU3HAYEHHI HOBOT'O CAMOCTIHHOTO
HAYKOBOTO HANpsSMKy TeoxiMii sSIK HayKd IIPO iCTOPIF0 aTOMIB XiIMiYHUX €JIEMEHTIB Ha
rTaHeTi 3emiis, a 1 B OOTPYHTYBaHHI OCHOBHHUX 3aBJaHb IIOJO0 3’SICYBaHHS BIUIMBY >KUBOT
pPEUOBMHM Ha TEOXIMiYHI YTBOpeHHs. BiH OyB mnepuionpoxifiuem, XTO YCBIJIOMHUB pOJb
JKMBOI PEYOBMHM B reosioriuHiii ictopii Hamoi mianern. «Ha 3emii Hemae Ourbmroi
MOCTIMHOT «JIifouoi» XIMIYHOI CWJIM HDXK >XMBI OpraHi3MH, B3STI pa3oM» — 3a3HayaB
B. 1. Bepnaacekmii. IcropuuHuMii minxix B €KOJOrO-reOXiMiYHOMY aHali3i CIIPHSB
(hopMyBaHHIO HOBOTO HAYKOBOTO HATIPSAMKY — OioTeoXiMmii.

Y  pomoBimi «3HaueHHs Oioreoximii s mi3HaHHA ~ Oiocdepm»  (1935)
B. 1. BepHagcekuM OKpeciIeHHI 3aBIaHHS LBOTO CIPSIMYBAaHHS: BH3HAYCHHS POJi Pi3HHX
XIMIYHUX €JIEMEHTIB B €BOJIOMI{ JKUBUX OPraHi3MiB; BUBYCHHS XIMIYHOTO CKIIATy XHBHX
OpraHisaMiB Ta poOJb XIMIYHHX €JIEMEHTIB y PO3BUTKY, (OpPMyBaHHI Makpo- i
MIKpPOEJIEMEHTHOTO CKJIaay HBOi MaTepii; 3 sCyBaHHI B3a€EMO/ii MK PI3SHUMH XIMIYHUMHU
eleMCHTAMU Yy TMEBHHX OIOXIMIYHHMX TMpOIecax; BIUIMB TEOXIMIYHOTO CEPEIOBHINA Ha
€BOJIFOLIIHI JIAHKW JKUBOI PEUOBHMHH; BU3HAYECHHS POJI KMBOI PEYOBMHM B TE€OXIMIYHUX
MpoIecax Ta KPyrooOiry XiMiYHHX €JIEMECHTIB;, aHali3 Oi0reOXiMIYHMX LHUKIIB XiMIYHHX
eJNeMeHTIB y 4aci Ta mpoctopi. B. 1. BepHancekuii o0rpyHTYBaB METOMOJIOTIUHI OCHOBH
reoximii Ta Gioreoximii.

Sk cami 3aBJaHHA, TaKk 1 METOJAM IX BHpINIEHHS OyJI0 TOKJIAAEHO B OCHOBY
TEOPETHYHOI EKOJIOTii: €KOJOTIYHI ACIeKTH E€BOIIOINil, MPHUHIUIN CHCTEMHOTO aHali3y,
npobiemMu Oi0IEHOIOTii, MaTeMaTHYHE MOJIEITIOBAHHS, XPOHOIIEPIOANYHI PeaKIii TOIIO.

Bioreoximiss BUBYa€ T'eONOTIYHI HACHIIKK IisSUTBHOCTI *kuBOi pedoBuHHU. B. 1. Bep-
HajAChKHH 3a3Hadae: «bioreoximis 3ampoBapKye HOBE PO3YMIHHSA KHBOI HPUPOAH, sKa
MOTTHOMIOE 1 JIOTIOBHIOE CTape; PO3IJISJAI0ud KMBWEI OpraHi3am B acmekti Oiocdepw,
Gioreoximii Oepe 10 yBaru aTomH, siki BXOJSTb J0 HOT0 CKJIaay 1 sKi HEpO3PHBHO OB’ sI3aHi
3 aToMaMH, IO BXOJATHh N0 cKiany Oiocepu. KUTTS NMPOSBISETHCS Y HENEPEepBHUX Y
TUIaHETapPHOMY MaciuTa0l 3aKOHOMIPHOCTSIX Mirpaiii aroMiB B ofuH Oik — 3 OGiocdepu B
JKMBY PEUOBHHY 1 B 3BOPOTHIH OiK — i3 )kMBOi pedoBHHH B 6iochepy» (Vernadsky, 1991).

Teopernuni mpobneMu exojorii, iX HpakTHYHE PO3B’S3aHHS B OKPEMHUX PO3Iijax
Oiomorii CHpHsUIM CTAQHOBJIEHHIO PI3HMX €KOJIOTIYHMX HAaNpsIMKIB: €KOJIOTiS TBapuH,
pOCIHH, MIKpOOpPraHi3MiB, IH)KEHEpHAa €KOJOris Ta iH. Benmka yBara HayKOBIIIB
30cepelkeHa Ha eKOJIOTIT JIF0JHHH.

Biocdepa posrimsagaeTsest K CHCTEMa, IO MOXE 3a0e3NMeYnTH HeoOXigHe TpUBaie
iCHYBaHHS JIOJWHHU Ha HAIIif IUTaHETI 3a YMOB Mepexony Il y BHIILY CTail0 PO3BHTKY —
HOOCdepy, B sKiil BiTHOCHHH JIOOWHH 3 TPHUPOAOI0 KEPYIOTHCS JIOJCBKAM PO3YMOM i
opieHTOBaHI Ha CTiiike 30epexxeHHs Oiocdepm 1 mroacbkoi nuBLMiZamii. 30eperkeHHS
30POB’S JIIOJAMHHM MOJMJIMBE 32 YMOB SKIIO cama JIIOAWHM OyJe CIPHATH HE TLIbKU
OXOpOHI, ajie 1 03JOPOBJICHHIO MTPUPOIHOTO cepenoBuina. HesanepedHo, 1110 aHTPOIIOTeHH
YMHHHUKH 32 4aCOM BUHHKHEHHS B 0iocdepi iCTOTHO MOCTYHAIOTHCS MPUPOTHUM YHHHUKAM.
Aune 3a TIMOMHOO BIUIMBY Ha KHMBY NPHPOAY 1 CEpeOBHIE iCHYBaHHS €KOJIOTiYHA POJIb
JIOJIMHM MaJla CyTTe€BI BiAMiHHOCTI. Ha moyaTkoBHMX eramax MalOYHCEeNbHICTH JIIOJEH i
MPUMITHBHUHA PO3BUTOK BHUPOOHWYMX CHJI aHTPOIIOTCHHWH TPECHHT OyB HE3HAYHHM. 3i
301IBIIEHHAM HAapOJOHACENCHHS, 3 PO3BUTKOM JIIOACHKOTO CYCIUIBCTBA, 31 3MIHOIO
CYCITUTPHO-eKOHOMIYHHX (popMaIriif 3pocrana poJis JIFOJUHA B )KUTTI Oiochepm.

OxopoHa i 030POBICHHS MPUPOIAN HE MOXKE PO3TIIAATUCS YOCOOIEHO BiJl OXOPOHH
XKHUTTSA 1 370pOB’S HaceleHHA. J[mg TOKpamieHHS 370poB’s HAceJeHHSA, 3amodiranHs i
JikBigamii XBopoO BaKJIMBE 3HAYCHHS Ma€ 3a0e3MeueHHsI JII0eH YICTUM IOBITPAM, BOJIOIO,
€KOJIOTIYHO YHUCTOO DKEFO TOILO.

VY cydacHiii exosorii, B €rnoXy HayKOBO-TEXHIYHOI PEBOJIONIT KOJM JisUIbHICTB
JIIOJMHU CTajla JDPKEPEJIOM CHEprii, BEIHYC3HUX TEXHIYHMX MOJXKJIMBOCTEH, BHACIIIOK
AKTUBHOI TOCMOAPCHKOT AISUTHHOCTI JFOAMHY B OUTBIIOCTI BUNAMKIB TMOTIPITYETHCS SIKICT
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MIPUPOIHOTO CEPEIOBUINA BiJl IKOTO 3aJIEKATh MPOIECH KHUTTENISIBHOCTI OpPraHi3My i cTaH
3n0poB’s monedl. Tak, He meHme 20 % 3aXBOpIOBaHb BHHHMKAE BHACTIJOK INOPYIICHHS
€KOJIOTIYHOT cuTyalii i MpUPOAHHMX TpoleciB y Oiochepi. Mik 310pOB’sIM JHOIUHU 1
BIUIMBOM Ha Hel eKOJIOTTYHUX YMHHHKIB (010THYHUX, a0l0TMYHUX Ta aHTPOIIOI'€HHUX ) ICHY€
TICHHI 3B's130K. BUBYCHHS TPOIIECiB, 1110 BiIOYBAIOTHCS B €KOCHCTEMAX, CIIPHUSIE PO3YMIHHIO
UUIXiB - Mirpanii  GIOTMYHMX  KOMIIOHEHTIB, XIMIYHHMX CIIOJIyK aHTPOIOTE€HHOTO
MOXO/KEHHSI, 3aHUX BIIMBATH Ha 37J0POB’S JIIOANHH.

Knacuk pociiicekoi Meauiman XIX cr. M. 5. Mynpos mucaB «Jlikap Jikye He
XBOpoOy, a xBoporo...KoxxHuii XBopHui 3a CBOIMH XapaKTEpPOJOTIYHUMH OCOOIMBOCTSIMH
BUMarae 0CoOJHMBOTO JIIKyBaHHS, X04a XBopoOa oznHa 1 Ta k». UiTKO BU3HAYCHO XapaKTep
IHAMBITyaTi30BaHOT MEIUIIMHA. BUHATKOBOTO 3HAUEHHS BKa3aHE 3aCTEPEKECHHS HaOyBae B
HAaIlUX yMOBAaX, — ified NMEPCOHAIBHOTO IMiJXOLYy OO XBOPOTO BAXKJIMBA Y BIK PO3BHTKY
MOJIEKYJISIPHOI TCHETHKM, CTAaHOBICHHSA KOHILEMNNIi TE€HOMHOI MEIUIMHH 3 METOI0
MIBUIICHHS SKOCTI MeIM4HOi gonomoru (Zaporozhan et al., 2008).

3anpoBapKeHHS TEOPETHYHMX 3acajll €KOJIOTii y MEAWIMHI BHMAarae mepexomy Bif
MEIUIIMHHY sIKa pearye Ha XBOopoOy 1 OOpeThesl 3 CMMIITOMaMH Ha MEJULIUHY NPEIUKTHBHY,
NPEeBEHTUBHY, MepCOHIpIKOBaHy 1 mNapTcunaropHy (MemUUMHY Yyd4acTi) — TOOTO B
MEIUIMHY, CIPSIMOBaHy Ha mependadyeHHs XBOpPOOM N0 1 CUMITOMAaTHYHHMX NPOSBIB; Ha
3aro0iraHHs XBopoO; sIKka BpaXxoBY€E IHAWBIAyaJbHI 1 MepII 3a BCe TEHETHYHI 0COOJIMBOCTI
TaIli€HTa, y BUSBJIICHI TeHETHYHOI CXMIJIBHOCTI Ta 3alpoBa/UKEHHI NMPEBEHTHBHUX 3aXOJiB
(Puzyrev, 1997, 2001).
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