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tbo rapld progr€ss of Eclencs shlch lE steadlly bload.-
entag and, deepenlng our lomLedg€ of aaturer tbe llults of
naBrs power over ltr l.s ereltlrg an evet stronger lnfluence
oa the latelleotual Llfe of coBtonDoraty poclety. [be nany

achievenente of Bcleucer tbe revolutlona.ny obelges ln tte
leadlug Br€aae tho f,uDdanental psoblens stllI arattlag thelr
solutLon-qll ale tb€ foous of a battl'e of opposl'uS pbllo-
sophical ldeaa and tnsn(ls.

Beeearches lnto the netbodologloal and ldeologlcal
lxobleue of Eod,stn acl,€noo fron tbe poelttons of, !{arrrlst-IJe-
nlalet phlloeoph;r bave nade conslaterable bead.way l^u the USIB,

espealaLly ln tbe laEt 15-20 feat8o 8be nost chalacterlstl,c
feature of tbeee reseatcbeg l,s tbe coBsollAatloa and' furthel
Cevelopnent of, tbe alllance, tbe lnportaace of, rblcb f,aB 16-
peatedly Etresged by Lenlnr of f,ard.st pbllosophera an(l De-

tural eotenttEte. llbe lnteractloa betweea the soclalr Datu-
raL and. teohalcaL soleaoce, tbe lnportanoe of rhLcb raa
etreased osce agaln by the Zltb Oongsegs of tbe OPBU; ls
laoreaaLag. llbe resultant researcbea alo a naJor soatrlbu-
tlon to the eLaboratlon of Iarrlst-[enlalst phtlosophyr to
tbe of,feualve agalaat bourgeols and, revlsionlst colrcepte.

Ibe preaeut oollectlonr dsvotsct to an era4llatlon of
soue baalo problens of tbe battle of ideas ln t'be Doderu

aatural sclenoee, le based, on the uatertal's of tho saleutl-

flc oonfcrence held Ln lloscor ln Uey 19D. la lt are analyaed
tbe geaeral 1lrl.ncLpLes of tbe tealalst appnoach to coupre-
beadlag tbe lateet aableveueats of ecieaoe and the trayE of
apBlybg tbese prl.uclplee to tbe ri'olutloa of, the pblloaophloal
problena of tbe natrrral soleaces. &lnent Sovlet eol.eatlsts
aad pbllosopbers aro autoag tbe coll'ectloarg autbors.
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LIIIINTS IDEA,S IN fm SIRIX}GLE AGlImlS
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tbe repld l)rogrs8a of DattrSel sol3lcc la tbt Lodcre!

cpocb brB 81YcE rlsc to ael nstbodologlcel and ldcologloel
qrrcstloas 1a tLls spbGrcr ar'd tbcec arc Dst tbe subJcot of

s, Lost acut€ atruggle betleeu tro opposlte DhllosoPblor1
trenilg. Ihe sbarp bneah-uB of naturel Eclsntlf1c ooaccptl-

oD8b36eve!Eoaecleerlv0croastrate.ttbcdlelegtleelobr-
racter of tbe develoXnent oE hodedge' IEalcotXeal nsterl-
allsu, as l,ealn deuonstrated at tbe tura of the oeatu'r?t 1r

tbs oaly nethod and ldeology lblcb ls adequate to the natu'-

ra1 EoleDce of, our day and ;blcb la capable of oorrectly
solvlrg tbe pblloeophlcal ploblens lt haa ralgcd' Pregeat-

day $rogreaa 1tr the,attura! solences baa been Xmovldlag

f,rseb aad convlnctrg conflruatlon of tblE firndanEatal ooa-

olttslon
Eo'overr bour8eolE phllosopbers have sought' to lEEorltmt

tbe develolneut of, 2Otbr-centurl Datural aclonce 1L tb€ ltgbt
of tlie vartoua laeaustlc trsade. n8he reastloDal3 attaBte
ars. sngeud.ered by the verT pro6loss of eoleaoc',1 wrote

lenLa whea courslderlng the couplex and omh:adlotor? devq-

Lolnent od bod.edge 8!d the poea1b111t3r o( departurce by

aatnral scleatr.Bts 33sra 1ster1allau la oonsegnenee of, tho

lrcorr€ct lrt€rl,ratatlon of, eoleattflc succ€sses rodlty-
tlog tb6rJ conc€ptlois of tbe stmctulc aDd foEEB of the

rottm of nattsr.

l
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It la ttDortalt to see and nrderstdtd tbasc contradlo'
tloD,s 18 tbs ilevetolneat Gf sotoBtlflc horledge. Icnt.a
rroter rlodertr phy31o8... ts advaac!'n! tomrils tbc oEI;r

tros rotLod and tbe odly tnrs PbllosoDbv of aatural solenc.
not dlrectlyl but by zlt8ags, Dot ooaacloua1Jr, but lrstlac-
t!.vg$; not clearly Polcelvlag 1tB ttlnal 6oalr r but dlar
tn8 alosel to lt groDlD8lyr unsteadllyl ard emetleg evea

rltb lta back turasd to lt. Xodera physlcs 1e ln travall3
1t 18 gtylng blltb to dlaLectlcal natedellen. Ibe proaees

of obfld-b1rtb Xs Palnful. lnd 1a addttlou to a ltv1lg
bealtby betn6, tbere are bound to be produced oerta!.n dead

products, refirg€ f!,t ouly fe tbe Sa,rbage beap. lnd tbe
cntlre gobool of llrysloal ldcaI1s, tbs enttre ilP1r1o-c81-
tlcal pb1loeopbyl togotLoa rttb euPlrlo-strntollslr aBlrlo-
lotrls, aail go onr and so tortbr rust be regarded aa Buob

refirse.t? [he slass latcreete of reactlonary soclal groupg

fuel and eatrench tbese reactlonarlr &pulaea ln natural
acleBcg.

D,urlng the llret forld farr Lcalo character:tead lnperla-
Ilsn aa a srlng torards reaotlon tu everJr 8Pb339 of soelal
I13e; and tbls 8rta6 neceesarl\r aff,eoletl natnral 8c16nes

as relI. In tbe ootutee of the revolutlonarg charsos la
asleDce Blnce ths eerly 2oth cea;tury up untll tbe preseat-
alay saloutlf,lc and teehnologlcal revolutlou, a Ereat uany

dlyetee ldeal'tetlc ooBce1lt!.oaa bave beGE Propounded botb
oa general aud oa ooncrete 1trobl6Ls 1n aatulal scleace.
I large:nft of then 1g nor dea<l and bae been f,orSotten.
Eba sale ls 1a store for a4r refiEblshed Yets,.oDa of suob

ooac€pttoas, because tbey are all lrrecoD€llably aDtltb€tl'-
oal rttb tbe aetrral contegt of lodern gcleace.

l[odayr deeatlee later, tbe profound plrll'osoBhtaa]' ldeas
rhtch lenia erSreased 1n bJ.a ,na1y81a of tbe rlateet revo-
lut1on la ratnral acleEoon have not beeu outdated. 0n tbe
contrarlr, as latural asloace adlvanoee tbay tend to reveal
ever rter facete of tb€lr fertlllty.

xaI



Ilet us consldcr sooe of the geue:ral prlaclplcs tindsrly-
tng tbe approacb to the phllosophr.cal lnterpretatlon of
tbe latest achlevenota la natural 8c!.eno€ and the appllca-
tlon of thegc prluolplea to tbe solutlon of pblloaoPblcal
groblcns in uatural soleace rblcb ar€ nos tbe subJect of the

uoet acute ld.eologLoa1 s13ntglo. [hat are thsse grlaclples?

&[lst, the Lonlnist analyels of phlLosophlcal problenc

la natuial gcleace ls olose\r botnat up rltb tbe elaboratlon
of uaterlallet dlaleotlcs as a scr.eDoo. fben advooatlag an

allLance between uatarlalist pbllosopbere and natulal golea-

tlsts ln tbe ftgbt agaiast hostLle ldeologloal treuds ard.

ln the effort to Eun uP aew scLentlflc data ln naterlallst-
Lc tenos, tenla ur6ed a conprebeasLve elaboratlon of d.laleo-
tloa, wLlhout rhlch, he waraed., oaterlallsn cannot be nlll-
tant natenlallsu, whlLe naturaL eclentlets 1111 be lnpqtelrt
1a tbelr phllosopblcal conoluElong and' generallsatlons.

Ehese renarks of Lenlats have to be reoalled beoaueE

even tod.ay some phl.loaophers are prepaled, to red.uce pblloso-
p\y to nethodoLogtcal coacluslons fron the lateet data pro-
vlded by tbe partlcular eclences, obllvlous of, tbe task of,

elaboratlag pbtlosophtcel soleDco iteelf,. $rdb pbllosophera
erroneously belLeved, tbe alllauce sl,th oattrral sclentlsts
to toply a dlaeolutloa of phllosop\y ln the ladlvldual
scieaces. tLle ls an obvlous ooaoesslou to poaitlvlsnr and.

ls to tbe detrlnent of dialectical nateriallsn. Be attll
take guldance frou leatnrs ldea that aeLtber aatural solence
nor naterla1ien can nalntaln tts staad, ln the struggle
agatnst the onslaught of borrngeols ldleas, wlthout solld phl-
losopblcal substantlattoa. Tbere should be no lndulgence of
the poettlvlsts, who seek to deneaD tbe roLe of phllosop\y.

Secondr a keJnroto of the Sealnlst analyeis of pblloso-
Bblcal probLeus la natural eoleuce and. crltlque of ld.eallsu
ls the striklag and, I sbould say, tbe uost cateful. and ex-
cepttoually attentlvE treatuent of tbe conorete achLerre-
nentE of sclence. Ienla couetantly starte fron recognltloa
of, t.be value of new soLentiflc coaceptlons of hls perlodl
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aevsr tryLug ta any way to nadJustt'aatural Eclence or to
tackle coaclete natural soLanttflc probleme for l,ts beaeflt
tor b pLace of tt). tre flnd hln clearly brtn8lng out for
dlecugeion Bh.tloaophloa). guestlons ald losolutely opposlng
aagr obeolete natural phlloEopblc Lntenference tn the coaoretr
rortslngs of natural gclonoe.

Eoweye!, that ls pneclsely what le betng done by tbe
advooate of aso-Ehonlen, one of the noet reaotloaary aad l,a-
fLuentlal treade l.a uodem bourgeole pbtlocop$r rbo seek
to rgvlve uatulal phtLoaophy, a stage lm6 rlaoc paaaed, and,

gone. llhe neo-llhonlsts, sBeculatlng on tbe dl,rooatent of the
aatural aoleuttets wLtb the aho:rt phlLoaoDhiorl ratloac oa

rblcb tbe BosltlvlEts sought to keep tben tor long yearet
lnslet oa dleoueslng above all the aoute ldeol.ogXaal prob-
Iens, wblch tbey aaturally Luterpret lr tbe aplrlt of, Catho-
llc neacttoa. llhey seek to l):rove tbat natural ccience le Ii-
nlted, and that ,.t n€eda to be sutrpleuent?at rltb uatural
pblloeop[y aad. also wlth faltb and revelatlou. il.tfiarltalut
oae of the nost pronlaeat neo-llboulets, says that tbe Go!c-
rete scleucea call for aatural phllosopbSrr rhXle the remar-
kablE Itrogross of nodem pbyslcs r.eetoree the scleatLsts to
the uystloaL sensE evoked, by tbe atoo aad, the lirlverse.S

la Lnternatloaal colleottoa entl.tled IatBnratlvg Prln-
olples of llodern SbouREE, publlebed Ln. 19?2 by Gondon and

Breacb of Ner Iork and edlted. by Benry lla:e6eaau, coatalas
aa srtlole la whlcb its author, tbe rell-Loorn ueo-[honlst
and Sovletologtst SlegfrleiL UEller-llarkus, even Aetrlnee the

'rflold of rellglonrr, daplctLng la a oultldLnenslonal natbe-
natloal space a speclal n(llneaslon of fal,thx. Ee operates

'rlth geouetrl.cal coaceptLons fur a falrly bl.uuderlag Eanner
go as to create the lnlxessloa of the gclenttfic approaob,
and. laslsta orr rgcogBlttou of thls nner'1 reltgloue ndlnen-

slonr of reaLlty.
tIe uust camJr on a resol.ute struggle a8alnet uaturaL

pbllosoBhlcal speculati.oas, LncLndtng neo-tbonlst natural
pbtloaopby.
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llblrttr e ftadanontal requJ,naeat of tbe Lealalet anary-

aLg of natural ecl€nce ls relentleEs grltlclsn of every foro

aad'speolegofaati..naterl.alistviowg.I,eulacoaslsteat}Jr
€tl,osod tbe sllghtest vaclllatloa toward's aa5r of tbe tbea
trfagbioaablg'ttleDdslaldealistlcphll.oaophsrwhlcbsoue
aatulal eolelrtlsts of, the trrra of tbe oeatury aumed aod

upon rMcb the ideaHst phllosophera rere gulok to setze'

r,eatarE crltloal analygls of tbe pbllosophloal vlerE Of rell-
bosa solentlets like Eruet Uaob aDA Bearl Poboat6t anon6

othere, remalne for ue a nodcl of tbe nlll.taat Party aPBao-

acb.Buttberelgueedtoad'dtbatl,enlntooEatotallydtf,-
ferent approacb to the 1rof,esslonal pblfosopbers and the

natural solentlsta rho uad,e ooafused (and even domrl8bt
erroaeous) pbllosophlcal statcnents'

Xt te one thLng when, aD Xdeal!.st pbilosopber d'oolareg

that rruatter has disappearednr and aonetb!'n6 else agalu nhen

euch a statenot conbs floro a phJrslclat' 8or tbe ldeaLlst
pblloaopber tbe olaln that nuatter bae d'lsappeared'n Eeana

a negatloa of obJectlve reallty and establiebnent of tbe
prluacy of, the spblt. Bo:r tbe p\yalcLet, tbe same ldea

anounts to no Eore tbau au eplstenologLoally helpJ'ees ex-

Pre8sloaoftbefaottbattbell.uitswtthlnwhlchweloer
uatter untLl then bave disappearodr and that new forng of
notloa of, natter bave been dleooverod. rryhcn pbystal.sts say

tuetter d.lsappearat thoy nean that bltherto scteaoe rcd.uoed

Ite bvestlgatioaa of the p[yslcal world to tb^nse ultlnate
ooncepter natter, electrl'clty aBd ether3 nor glg the tro
Iatter looaln. 8or lt has beaona poselble to red.uoe uatter
toeLectrlclty...E€nceraatu:ralgotenceleadstothetunLttr
of natterr--guch ts thE naal neanLa6 of tbe Etateuent about

tbe dleappearanco of natter.*
TbXa aapect ras uost proaouncad't for Lngtanoe' ln

Lenlnle aitltude to tbe gncat Gernen p\yalclet Eelnrlch

Eentz. IP hls UgS@[g, Eertz f,oruuLated' a sunbet of phl-

losopbloal proposltloasr ao!6 of whlcb olearl'y enacked of

ldealigu. It ts aot surprlslag jbat eore taeallet pblloeo-

I

I

i'
lr
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pbera (Eeroan" Cohen, IlanE Eelnpeter) rere gulck to seXze

upon theee stateuents. Ind.oedr soue not too tbougbtful nate-
rlallEt orltlcs could also have Eelzed. upon these staten€lrts
to put Eertz down h the ld.eaI1st delnrtuent (tn the Bast re
have had sucb ebortslghtea noEtrieerr anoug tbe ld,ea3.Lstsr.
for tnsta[ce, of Albart Elnetetu, Slele Bob! and Sorbert
Wieaer).

|[bat ts whyr h th.ts coDtcrt lelrlnts evaLuation of
Eertz ie e:<trene\r Lnetructtgc fot us all. Ee wrote: sAs a
natter of fact, EertzrE phlJ.osophloal preface to hte Ueclg-
g@ dLaplays the uoual etand.polut of tbe sclentlet vho hae

bea l"ntlnldated by the prof,essorLaL hue and. c$r agalnet the
tnetapbgrsLcet .of natertaLl,en, but wbo aevertheleeg aanaot
ovencone bls lEstlactlve couvlctioa of the reallty of the
erternal uorld,'.5

fe f,lnd., tber€fore, that whlLe casttgating the ldeallet
phllosophera, Lealn dld. not tgnore the l<leaLlstLc nlsconcep
tlone of tbe lead.lng naturel iateatlsta, expoeed, tbe aou.rceg
of,^theee groplagsread, sbowed. the way to overcoug thera.

lourth, a key aapect of Irenlnte aplxoach to the orltlque
of Xdeallet epeculatloas on natulla1 eclenoc ls a profouad.
anal.yel.s of the socl.al .and, eplstmologlcal roots of id,ea}lgn.'
Every braad of ldeallsu (anil that epeoulattag on sc16uco,
ta parttcuLar) reLles oa a! lnf,Iatloa and absolutleatloa
of thLs o:r that real aepect of our cognLtlon of the errteraal
rorld. [het te w\y J.deallsn cenaot be effectlvely crltlcised,
erd overcoue by slnply dlscard,lng lt, but oai.y by rellance
oa a d.lalectlco-naterlallgt sol,utloa of tbe problens whlcb
td,eal.lsu treatB of la a dlstorted f,oru. In other wotrd.s,

our orltlque of ldeaLLgu alwaye rests on a cteatlve elabora-
tl.oa of sbientlflc pbX'l.osop\y and the solutLon of, the prob-
lens rhloh sten frou uodern uatural aclencer but whlcb the
varLous ldealletla tlelrds oannot cope rlth.

lenln gave bnllLl-ant ernples of tbls klad. of approach.
Ele crttXque of the ld.eall,stio couolurloae about the nd.laa1>



Iroaralae of natterr went band 
''a 

band wtth big devslolnent

of the d.laleotloo-naterlallet conceptlou of nattert bls

crltlque of pblloeophXoal relatLvlen, bls {evelopnent of tbe

dlaleotlcal coaoeptioD of trutb, aDd' Bo on' |lhlB ls tbe

LenlaLst prLnclpLe by wblcb Sovlet phllosopbere nuat be

gulded ln tbe presentday ldeologtcal struggle Lu natural

solenc€. ltb1s nakes l,enlars analysls oftttbe latest revolu-

tlon ln natural eclsDc€il tluly EoderD ln our day as weII'

xrx
the pnobLen of scleatlflo revolutloas ebould undoubted-

ly be claesed anong tbe key probleoe ta the pbllosop[y of

eclenoa, wblch bave aroubed acute atru6SJ'e between l{ard'st-

lEnlnlat phttosopby aad vatlous aoa-ttrar:dst tr€nds' Let ue

recallthatatsrtlnSflontbegeneraldlateottcalconceptl.oa
of dwelopuent Bgels, and Lenla, la partlcular' rorked out

a coaElstmt l[errlEt coaoeptl'ou of scientlflo revolutions'

Bolylng on the works of the Uaul'st-IJeulnlat olaeslos'

Sovlet saieatlsts bave nade ooas{derable advanoes i"a elabo-

ratlag tbe dlaleotlcs of, sclentlf{c d'eveloBnent agd analyslng

varlous key features of tbe eclenttflc revolutlon' Ia short'

tbe oonoepbtou of sclentlfta revolutlon aad anaLysla of lta
gtructune ls aot novel to Uarxlsn' Thls Ebould' be borae l"u

nlad. wbea oonslderlng the pecullar phlloeopbloal [booun

cBuscd over the past few years la tbe West by llhonae Euhnrg

book The Structure of Scleatlflc Bevolutions' Ela ldeag

beve been tbe subJect of beated poleu!'cs, whosE Seaeral

coujrso was surEed up lu a voluolnous llorts publlsbed l"a

Caubpldge LD 19?0.6 These works contaln a Bunber of, proposl-

tlong whlcb deseryo scrutLa;r.

Flrst, neny of tbose rho took part t"a the dlscuseloa

bave oone out, !.n oue foru or anothe:1, agalnat tbe recantly

donlnant posLtlvlst v1ew8. Dlgsattsfactloa wltb tbeee viewE

arlsee flon tbe fact tbat posltivlsu bas lgnored tbe aoclalt
psychologlcal and value aspecta of scl€nae, having subJected

lt to excesslve loglsatloa and, ln eff,ect, lgaorlng the do-
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vel.opneut of borJ.ed,ge, and aaalysiag nerely the established
tbeollee. $ecoad., sonE have aLso showa a deflnltE gravltatlcn
toward,s soue aepeots of d.J.a1ectleal thlaklag.

But whlle renarklng on tbeee faots, oae oust enphaslse
tbat bore tbe wdll-hown aspects of dlalectLcE are guite
of,ten gluen a netapbgrslcal laterpretatlon. l[bus, wben eupba-
sletn6 a aunber of eoalo-psyahological faotors la scleutlf,lo
d.evelopnent, Euhn olearly b5pertrophies then aud amlveE at
rbat anourts to a aegatlon of tbe obJectlve character of
scLenttflo howled.ge. Ee deales tbe eldstence of reasons
rooted ln tbe obJectlve logla of eolentlflc d.eveJ.opnent, for
wbloh nevolutLous and. crlsos appea!. He lntrod.uces the cou-
cept of paradLgu ag a defLnite coupler of sclentlflo conoepts
aad. correotly eupbaslees tbe exietence of tbe nouont of, eta-
blllty ln tbe developnent of sclentlflc id.eas, but hls €xag-
geratlon of tbl.s, ln effect, lead.s btc to d.eny tbe Lnuovato-
ry tend.ency ta science. Ibe gist of the uatter ls that he
falls to reckoa wttb tbe dlaleotl.oal ualty of constaucy and,

cbange, whlch ls wby bis euccesslon of paradigus becones a
pur€Iy psycbological act whJ.cb does not alLow of any ratlo-
aal extrllanatlon.

lbere are uanJr nore sush exanples, and they aII su6gest
tbe foLlowXng soaclueion: al.I these scleatl.sts lack a loow-
J.ed.6e of dlaleotlcs, aa(l tbl.s leads them to draw ldeallstLo
coaclusioas.

xxx
I,et us now consld.er sone aspects of tbe phlloeophloal

struggLe of ld.eas l! Eodern physics. Ebls soleace stlll has
the key role to play ln the pro6ress of the natural sclenceg
tod.qy. Pbyslcs nakes a study of tbe deepeet structures of
tbe naterlal world., ancl Lts uetbods bave revolutlonlslng
effect on the d.eve3-opoeat of all tbe other flelds of natural
sclence. It ls well loorn that the present-day vast advanoee
Ln cbeul.stry, bloJ.ogy and astronony, atrong other sclences,
wouLd bave been qulte laposslble yXthout tbetr use of p[yst-
cal netbod.s of resea.rch.
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The 'rfroatllae* ll pbystcal ecleuce aow ru:rE tbrough

tbe solutlon of tbe fundauental problens l"D elenentary-par-

tlcle pbysics, wbere the nost ProfouDd pbttosopblcal gues-

tioaealsoarlse.otoourserbotbBhyslclstsaadpblloeophers
aow frequently rdturn to tbe establlsbed and effective p[y-

alcal theorLesr the theory of relattvlty and quantuu necfia-

nlcs, but tbese queetlona are alread;r'bela6 conEldered l.lr

tbe ltght of the frrrtber develolnent alrd gouerallsatloa of

these theorles fron the standpolnt of kaowledge ln eleneata-

ry-partlcLe pbSre!'ca. llhere ls a contlaued LlveJ'y cllscuselou

of problens arlslag frou the aaalysls of causaLLtyt d'eterol-

also, reallty, atonLsur aad. so ont wlth sleclal e4phaele oa

the analysis of tbe nature of the aew concepts tharacterleed

by a h16b d.egree of generallty and abstraotloeee' In tbe

past tew yearsr tbls bas led sone forelg;a physlclsts to draw

smoneous ph.ilosophlcal conclusloas ln an dfort to revive

tbe Platoalc tdea of the prinacy of nathematloal forna'

leninbelleved'tbatoneoftheeptsteuologlcalcaugeE
of ttpbyeloal'r ldeal.laE was the extenslve peaetratloa of ua-

tbenatlcs lnto phyeiost aaal tbe tead'ency to rsgafil the grow-

lag:eo1e of uatbenatlcs lD absolute tdrns' Ilenln beLteved'

that the vory apprordnatloa of pbyslcs to bomogeneoua and

slupLe eleuents of natter tbe lass of wbose uotLon'ad'olt of

tbelr uatbenatiaal treatnent, was a naJor succesa for natu-

ral sclence. But thlE led soue to for6et natter or to sub-

etltute natbenatlcal fornulas for lt' Lenln sunned' up the

aubstance of tbe ldeallstlc coucluslons fron pbyslcs ae

follows: mrMatter d'lsappearsr, only equatlone !engln.''7

The absolutlsatlon of natbeuatlcs and the tend'eocy to hor-

get about natter as tbe obJectlve reatity wblcb !enLu uoted'

Ls nost pronounced, for lastance, in oae of the work's of,

Xlerner Helsenbergr a leadlng physlclst of our' day' Ia thls
work, he resolutely objected to tbe uetaphyslcal approaoh

to elementarT partlclea ln an €trfott to fLnd sone klnd' of

abaolutely sluple and structurelesE bulld'iag bricke of,

everytbing tbat ls. Ee wroter rrtbe origlual concept ooDDec-

ted. wlth tbls word eleneatarv partlcle has completeS;r
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dlsappeareal. BV dlvldlDg natter over aad ovet egal'a re do
aot end up rt.tb gae e[allest f,nndareatal InrtleLea, rh1cb
oaaaot be dlvl,ded aly firrtbert rE end up laetead by recogrl-
elag tbat tbe process of dlvlslon bas lost tts reanlng. It
la reBlaoed by tbe othsr $rooesa of traBsuutlBg energy luto
tatter'.8

Iot us leave aslde Selsenbergrs tnoxSrected conclu8!.oD
tbout tbg trtrraasnutatlon of eaergy lnto ratte!', fo! after
e11, 1lbyalcs alcala rlth tb€ trarsnutatloB of, uaterlal ob-
JCcts-psrtlaLea-tato each otb,er. But E€!.e€abort rae r{tht
1a sayfig tbat ths babltual oonceptloa of eleleatarLuosa
(tbe coplor ootrslsts of tbs s!.lple, tbs eloeutarly) lndeed
teilds to bcoce leanlaglees. It 18 trposslble to deecrlbe
thc structure of, tba ao-called elcleatarlr Inrtlc1ee la tbe
rvelydqT la.guage of of,roD aeEser bssause lts dosarlBtlotr
rcgutrcs tbe ebstraot language of natbaetlog. lt thls polut
Lcalnre €rqposurc otr the tAoaltstlc conolusl.oa fnJ.Iy appll.es3
retter dt satr)Bears-onLy oqnatlons' rsratE"

Iu ooaoS,uston Eeleenberg tnstatodr n... One,ney say
tbat the lost reocat develolnot of ghyelos haa turDod f,r{
tba pblloaopby of, lienocrltoa baok to tbe plrlJ.oaopDy of Plato.
In faot lt was Platore coavlctlon that when re dll.vld.e natter
ovEr arrd o"c! a6a1a re ftn?Uy erd uB aot at snalleat par-
tlcLes but at ratbeuatloal obJeats rleflned by tbelr syu€t!fi
tba Platonlo bod1c. and tho unilerlylag trlanglea. 8bs par-
tlales la plcsentdqy p\yalcs aro ratbmatloal rcpreaiutatl-
ona of tbe fxn(lateatal s5ructr{,ea.* 9

Emo re dtocss, 1E or om, day, tbs tlangf,oaratloD gf
ratbaatloal abetract!,orra lnto apeclflo ldeaL substaaoes
rhtch dctsnlns latEr-taL obJects. Pertlcles bEcme aatbens-
tloaL abstractt.ong rbl,ob are actually abstract latbenatlcal
Acsarlptlola of obJectlvely erlatlng pa$lcles a:ad tLelr
lnteraotloas. llhs laabl}Lty to aseead f,rm tbe netap\yslcal
concc;lttoa of cLelsatarly partlcl.cg to thelr dlalectlcal ooa-
oeptloo leada (vla tbe absolutlaetloa of nathenatlce) to
a substltrtton of nathelatloal oonstnretloas fon naterlal
foirattons.



Eorevetl tbo stru861e agalnst tbe abeolutlcatlon of

aatbaatlos Bbould Bot 1n aalr €elee resul't 1[ a llntll.eat!,m

of tbs role of natheuatlaB 1a the develolnent of Lodelo

soteace. llatheuatLcsr lD 1ts dlvelse raniflsatloltBt bas aD

lnDoltant role to Play not on\y ae a netbod for 
'lascllbug

pbeamena Uut areo as a uetbod for dlgcoveflDg nel trrrtbs'

Uarz motet rr A,sclelc€ le not realLv developed ult1l lt

bas LeerDed to natse uso of, ratbeuatrc""lo

llbe ilevelolrent of nodern astroaoy 1s also La'XBA by

acute gtrrggle betreea the phlloaophlcal treode' Iat w om

slal€r onl.y oae of tho nost exltresalve eranples' aane\r; tbr

dsDate over lbother tba Unlvorse 1s flalto or l.nfl.alte 18

tlle and Bpace. Iat us bear tn LlDd tbat soe aodels of th€

Irulvelso pnt forrard by peeeatday relattvletlo coslologtrr

auggeat that spaco nay be flnlte ard tbat'tlre bas brd acE-

tbi!8 l1lg a bctur!1lr8' Qirl.tc naturally gucb uanrsual ldcas

lcae ,.reallately ""tn"O 
upon bJr liLllosoPbJ.oal ldeal!il' llbe

rso-tbolst Otrstav t€ttor lrrot€t nllbe understaldllg that

our torld bas 1B fast had a begtantag lE tl'!e aBrlnga aot

only frou tb€ rscogD!,tloa of tbls Cbrlsttan bellefr but alEo

acoorde evoa t1tb tb€ PreseDtday statE of soleucs and fol-

lorg dlteotl{... not oa\r f,rou ClansXusrs rell-Eom eoncltr

elon about tba eventual rtbe:mal deatb of tberlllrlverser but

aLso frm data provtded by Eodern agtrosmJr'tr"

It wouLd be ertreuely fasb to foLlor Wetter ln equatlng

the rthernal' deatbr' ldea and the .data provlded by nodem

astroaonyn, neaaiag above all the theory of tbe nerrpandlaB

Irnlvsrser. f,ndeedr tbla theony olalre tbat our Ua1veree res

forted (roqbLy 1!,OOO-18'OOO nl1lloa yoars a6o) frm soe

superdease state of, natter, and allors foe uodels rtth
tlnlte apaco. Tbe ccntral leeue, borcve!' ls rb€tber tbb

Il&lverser as aE obJeot of, coeno]'ogyr oan b€ ldeatlfled ll.tb

tbs lategral couceptlon of tbe rbole laterlal torld' AIon53

slde tb3 ooacept!.on that onr llalversE 1s urlque t tbe opDosltc

vlot Xs bet'tl6 developed lD coaholo6y tbet lt ls not tbe

rhoLe nater.Lal rorlit but oaly lts flllte (asd lLnlted) arear
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our Uetagalary, tbat is expandlng, for there are probably
other clnllat systens tn exlstence. Frou tbls lt follows that
the Uetagalary ls not the whole.of wolLd, space, and eveu if
rubsegueat reeearch sbors tbat the Metagalaxy is finite,
thls w111 not at alL neaa that the space of tbe wbole nate-
rlal sorld ls finLte.

Besides, one sbould take account of the d.LaLecttcs of
the f,lnl.te aad. the Lnf,inite. Modern research ehows tbat tbe
netrLo flnlteness of space is relatlve ln the sense of belag
depeud,eut oa tbe frane of reference. Space, which ls ftnlte
uDd.er oDe frane of reference, turns out to be taflnite unde!
aaother. Oae shouLd bear Lu uiad. that ln all euch LLaes of
reaooalng one has to d,eal wlth the space of conorete pbyslc-
aI syetens.

ll5e wbol.e aggregatlon of d.eta lxovld.ed. by Eodem aEteo-
uony sbors tbat our Unlverse (Metagalary) orl6lnated ln tbe
d.lstaat past, but in a process that bad. absolutely nothLug
ln aonnon wlth aa "act of creatloin. {Ihe so-called. orlglnal
state of the tietegalaxy uust bave orlglnated.fron soue
earLl.er states and. f,orns of natt0r ia uotlon.

Ia tbe llght of tbls, tbe finttEness of tlme, ae Consi-
dered in nod.enn cosuology, does not appear to be an absolute
eitber, but lupLLee tbat natural ecLence is approacblng the
Llulte of a d.eftnlte state of natte:s, eouethLag that lnd.tc-
atee the De6d for rad.lcal changes in the conoept of tine lt-
self .

[he queetion of the so-cal].ed. Lnevltable rthernal
d.oath of the Unlvorsert is now aLso gulte clean. [he applioa-
tton of nodern relattvity thernoSmaolcs in cosnology ehowe
that there aro Do bounds to the (levelopneat of the Ualveree,

and that the state of equllibrtrin w111 not be attained, even
1n lnfintte time. Bere again we find. tbe developnent of a
concrete physlcal system"

[he lnfluiteness of tbe uaterLal world ts a questLon
whlch goes beyond the franework of aqy coacrete p[yslcal theo-



ry, and bas to be dealt wltb only througb phllosophioal

analysls. Dlsousei"ug the problen of tbe lnf,lniteness of

uatten, Lenia saw 1t above all as one of iuerhaustlblllty'
Ee urrote: IlBbe electroa--ls as laexhaustlble as tbe aton'

nature ls lnflntte...o12
llhe Lnexhaustlblllty of the naterlal world d'epends above

alt on lts lDf,inlte d'lverslty (tncludlng tbe dlverslty of

J.ts spatio-tenporal struotu.res and thelr properties): lt is
also connected. witb the tnflnlto developnent of hunau laow-

Ied.ge. lenlnrs ictea of the lnexhaustlbillty of matter bas

now been brllliaut1y oonfLroed and e'pressecl in concrete

terus la aL1 tbe aatural sclences, lncludiag cosurology'

xxx
Tbe raptd developuent of oybernetlcs and' tbe practlcal

appltcatlon of lts acbieveuents contlnues to be a subject

of aculie struggle betureen the phllosopbical trends' as

more and nore id.ealistlc i'Dterpretatione of lts bagtc cou-

ceptlons and principles appear' Over the past few years'

these bave been frequeatly backed up wlth attempts to pre-

sent tbe metbod's of cybe:rcetlcs and' the tbeory of lnforma-

tioa as a new and unlversal methodoIogy of sclence whicb

bas alleged.ly cone to substltute philosopby' Tbus' the weLL-

Ioown Frencb pbyslclst I'6on Brillouin makes an attempt l-n

his book, Scientlfic Uacertalntv and' Infornatign' to inter-
pret aII tbe types of u:roertalatles allslug ln sclence

wlthln the fraoework of the theory of l-nformatlon' Eowevert

tbls aBproacb cones out to be too narrow and one-gided' and

so iDcorrect. [here is, indeeclr a connection betweeu UDc€l-

talnty and sclentific lnf,orrnation, but tt can be explained

only ln tbe llgbt of Leninrs tbeory of reflection' that lst
ln the ligbt of, pbilosopby and not of cybernetics or tbe

theory of inforuatloo.

Id.eallstlc interpretations of the achtevenents in cyber-

netics over the past few yearsr have frequently goue hand' in
band. wltb attacks on the phlLosopby of d'lalectlca-r' nateria-

Ilem, wlth ll.Dabm, !.Kerecbnert P'Kirscbenuann and' otber
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Itsovl.etoLogieter being nost perslstent Ln thls fleld.
[hue, Klrscbennann clalms ln one of bis booke, gXber-

uetics. Iuforuation. ReflectlonlT, tba1- lenlnrs category of
reflectlon aE a unlversal property of oatter d.oes not bel-p

cybernetlcs iu any uay. Actually, howeverr lt ls the catego-
ry of rbflectlon, as a universal property of matte:r tbat
bas pqovlded the clue to tbe nysterles of iniormatloD aDd

belped. to solve the uethodologlcal problems of cybernetlcs.
Lenlnrs ideas, fu:rtber developed. by Mar:dst pbllosophers,
have been expressed, ln coairete terps ln preeent-day cyber-
netia theories, wblah have reacbed, the conclusl.on that ln-
foruatlon ls objective, and that lt ls cloeely bound up with
reflection.

At present, blology has been steadlly developlug ae a

leadlng branch of natural scteBce. Oae need nerely consLd.el
the cracklag of the genettc cod,e, tbe artlflclal syttbesls
of the genes, and tbe deveJ.opment of the ctoctrlne of the
blospbere and. its evoJ.utlonr.to realise tbe broad. front of
researcb ln whlcb Eodern biology is engaged. However, one

cannot ignore the coupllcated situatioa that bas taken
sbape ia thl"s sclerrce. llbls essentlaLly revolutionary situa-
tl.oa bas also been paralleJ.ed by eooe wlevenness ia the d.e-

velopnent of various departnents of btological loowledge,
with succesg now and agaln leadlug to a state of "headlnesstr
and, uJ-timately, to the developnent of erroneou$ conceptious
from a metbodologLcal sumniug up of the results.

In this context, Lenints analysis of the revolution la
physlcs and tbe attend.ant crlsis phenooena becomes increas-
ingly meanlngful. fhere i.s, of course, no need to d.raw a
dlrect analogy between tbe revolutlon ln physics and the
state of affalrsr iu ood"ern blology. the distinctlon ls that
due to tbe extenslve spread of tbe phllosophy ,Qf d.ialectic-
aI uaterlallsm, bloi.ogy has proved to be uuch better prepa-
red. nethodoJ.ogically and ldeoLogically for the crisis sltua-
tions whicb, as a rule, appear in perlods of rapld sclentl-
ftc d.evelopnent. That ls wh;r there ie no evidence Dow of any



olear-cut fornulatlon of rrbloLog'lcal ldeallsur! (Ii'ke the

pbystcal ideallen of tbe tura of the ceDtury)' sttlf i!

biology there n"" i""o a break-up of oonoeptLons' and' estab-

Il.shed. prluclples are bolng revieweit'' Tbls process of oog-

nltton bas rte posltive and negatlve aepects. rbe peaetra-

tioa l.ato blology of tbe netbods ancl oouceptlels 9f tbe

exact ecLences coustltutt'ng tbe basls of tbe raplcl d'evelop-

neat of blologlcal bowledg'e goes to create eplstemoloBlcal

prenlsea for all BaDDe! of leanlags towas'le ldealisu and

netaph;rslcs. CharaoterlstioallX' it ls noLecular-biology

d.ata that have chlefly provld'e't the basls for a revival of

uecbanlstlc and vftafistfc tend'eacles ln tbe interpretatiop

of tbe substaDce and ortgins of Ilfe'

Our phllosophlcal wrlters bave already provided well-

reaeoned' crltlclsn of tbe conoepttoas propolnd'eA by proni-

nent blologleta tltu J'Uooodt G'schraun' aod F'Eaas' Thelr

phllosopblcal vlera are cbaracterised by attenpt" -t:-:""'"
a uod.erutsed' verslon of Carteslaulsu' nblch they dellberate-

Iy oontrast wltb tbe dlalectlcaL node of oognltton' [he

broad. opportunitles held out by the conplex of pbyeico-che-

ulcal and' uatbeuatlcal D€tbod's ln eolvlag' the probleu of

tbe or!'514s of l1fe are used' nerely to sbow that no ratlo-

aal oognltion of tbe dialectlaaL leap fron lnanlnate ratter

to Llfe ls posslb1e, and to seok to sbow tbat the orlgl.oa-

tloa of llfe and lts evolutLon was a natter of pure obance'

lhe absoaoe of, aDy epecifla lawg la tbe p\ysloe anil cheuist-

rry of Llvtng natt'er, ss Eod'erD sclence sbows' iupels these

solentlstg, wbo have dellberatery reJected. tbe dlaleotloal

pbtLosopby, to tutn to the Platonlc ideas (Scbrann)' to tbe

rrGestalt-factorrr as the reeldue followln6' the 'raubtractXou'l

of the eun-total of pbJrsico-cheulcal procesgeE fron llvlug

phenouena (EaaE). 1S"1" and' agaln tbe problen of lategrtty'

which has been sotveA by dlalectics in princlple' becones

tbe stunbllng block for sclentlsts who do Dot tblak tlialec-

tlcally, tbus produclng a peculiar hodge-pod5'e of uechall"*

clsm arral vitallsm'
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Sone btologlets have sought to revl.vE the sutl-Darsi-
nlst teudenctes oa the baer.e of tbe latest data la varioue
flelds, lacluding the pronlslng study of tbe noLecular basle
of evolutloa. US blologlstsl anolg tben U.Kaoura, J.King,
and th.Jukes, [ave devel.oped tbe concepttoa of a Inon-Daryi-
nlaat' evoLutLoa wblch denLes the 1ead.la6 role of Datural
seLectl6n and. sets up as an absolute the role of cbance l_a
the evolutlonary process as a whoLe. It !.s not right to lg-
nore tuoh atteupts to underuLne the n6st important uethod.o-
logical- basls of trodern tbeoretlcal bloJ.ogy, tbe prlnclples
of DarwtDlsn. llhere Ls aeed to Lntenelfy reeearch lnto the
tbeorettcal geuerall.satlon d tbe ever growlng expertmental
data on the evoLutioa of proteias aad. nucleLc aclds, and. to
tackle tbe uethod,otoglcal and ld.eoJ.ogtcaI problens tn tble
fleld of biologlcal solence.

1[he aew aspects of tbe phtlosopblcal etrugg].e of ld.eas
are d.eternlned. by blologyts ever groii,ing soclal roLe. The
adva[oes ta tbe stud;r of the nolecular basls of, heredity,
and. the energence of rrgenetic engl_aeerlngr glve rlse to ln-
portaat soclaL and etbLcal probleus. While rgenetlc englnee_
rlngtr stlll bas a J.ong way to go before 1t can actually in_
terfere witb the beredity of the blgber orgaalsns, includ.iug
nan, tbere ls aLread.;r an evldent need. to conslder these
questlone. what wirl happen to the new d.iscoverLee i-o btol0-
gy, aad. wbother they are used to benefLt or baro nanklad.
depend.s on wbetber scLeutistE can work out the right id.eolo-
glcal- and soclo-hunaulstlc attl.tudes.

We cauaot J.gnore the fact that the new bLologlcaL d.ata
are being used to preach reacfi.onary phl}osopblcal and" polt_
tlcal ideas. One fashionabLe clalm ts that there ts conver-
genoe in blologicaL and eoctal research, resultlng in the
energence aDd. broad spread of so-called soclal blology.
ft treats of the coanectlous between anloal aud plant spe-
cles i'a terns of social llfe. Bbus, one Journal has sugges-
ted. tbat aLtruisn, coajugal fid.ellty, pateraal Loyalty to
tbe younger generatlon and other sinil-ar forms of behavlour



are to be found among naoy.speoies raaglag frou laeects to

,.rrur".1a rhe social bebavlour of species' the journal

g,o€s on, has the aio of naxtnlslng thelr genetlc conttibu-

tlou to conlag generations' On tbe otber bqnd'' lt adds' the

netbods useil in tbe study of the social bebavLour of anlma]'E

sbould. bave aa bffect on the study of oenls soctal behavlour'

Befurbisbed. verslons of soclal-Darwlnisu have been pro-

pos€d aad. the d'ata of Eoderu biology are belag used' to Ln-

terpret probleos of cultrrre, etblos' soclal prog.ress and' the

probleus of tbe lndlvld'uaL'

Susan Welob of the USA and' AIaD Booth of CsDada assure

tbelr readers tbat overpopulatlon tend'e to stlnulate varlous

types of aggresslon both ln tbe aoinal kingd'on and Ln tbe

hunan commu:rltY.t7

In bLs llfetlne, lenla strongly crltlctsed' the atteopts

to substltute blologlcal analogy for an analysls of soclal'

pbenoneua and showed. very well that tbere was a wlde gap

betweea Marxlem and the rbtologicalil trifles of tbe lfacbistE:
ntbe transfe! of blotogLcal concepts ln seneral t-o :1"
spbete of tbe eoclal sciences ts pbrase-nolr8erlnE.l"" Tbls

ls d.oae eitber from tboughtLessness or, uost frequentlyt

wlth tbe ain of backlag up false sociologlcal coacluslons'

llhe qoncrete apPloach to scLeatlfic and soolo-phlloso-

pblcal ld.eas propoua(led by natrral sclentlsts' accord'tu6 to

lenin, nakes lt posslbl€ to glve convlnclng critlcisu of

valious reactlouary concluslons drawD frou the latest blolo-

g,lcal ad.vancea' aDd at tbe saue ttue belps to establigh re-

Iatlons of solldarlty wtth sclentlsts taklng a progreestve

attltu.de. llbere are growtng nurnbers .of sucb sclentlsts la

tbe oapttaLlst couutrlee as well. A.Szeat-Gydrgyl, a wel-l-

bowa blooboulst, Nobel laurlate (resld'ent ln the USA) ' has

fot nany years souS,bt to d"raw tbe attentlon of world opLaiou

to the sooial coBsequences of the revolutlonaly advances ln

blolo6y. Be bas resolutely crttlclsed the uilltarlstlc use

of eclence la tbe USA aad. bas souad'ed the alarm over tbe
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fact that,.tbe Peatagou hss couyerted. scLentlflc achlevenente
lato Luetrueeats of destructlon.lT {lbere ls a growing con-
vlctl.on amoag progreselve soleuttste tbat oa\r in a society
wlthout Brnrs erpl.oltatlon of nan ls lt posslble to do away
wlth the d,ependence of sclentifl.c research on self-seeklag
polltlca} asplratlona, aBd to enable sclentlsts to takg part
lu d.etermtnlng progresstve ways for tbe use of ecLeuce.

xxx

luong the problens faclng nanklnd todal that of nanrs
Lnteractlon wltb the envlroaueat tends to acqulre ever grea-
ter proportJ.ons, wlth uanrs relatlonshlpe to Dature chaogLng
substantlally. {hereas lu the past the depletlon of aatural
leaounceo appeated. to be tbe nost acute probJ.eu, tod.ay lt
ls the probJ.on of the diverse superfJ.ous effects exerted. by
EaD on the envLronnent tbat cones to tbe fore. Ihd.er the
scl.entlflc and teobnoLoglcal. revolutlon, Ean producee lnp-
resslve changes wlthin b1s babitat, and ls largely subJected,
to thelr necl.procal effect. Thls produces the task of 6ocu-
rJ.a6 an optlnal. coaJunctloa of tbe scleatLfla, tecbnicaL and
pnod.uctlon actlvlty la socloty wlth the processes occuulag
1a the bioephere. lhe very forrnulatlon of thls task J.upliee
a bel6hteae(l respoastbillty on the pa:rt of soclety for pre-
servlag the uatnral envLronuent aad. keeplng lts tranEfolua-
ttonE wlthla the bouad.e of advlsabtlLty. fbere is ever nore
urgenoy ln the probleus artetag frou the tateractloB betweeu
nan equlpped wl.tb Eodlern tecbno)-o6y aad hls habltat.

In the nod.ern world.r, ecologlcal puroblens are becoulng
an obJect of acute ldeologlcal struggte. tlany bourgeols
ecleatlsts bave eou6bt to obscure the threat of ecologlcal.
crlsls that ls a real prospect lu tbe d"eveLoped. capLtalLst
countries. Now and agal.n, sertous concern lE expressed over
tbe Etate of tbe natural environnent ald the prospects of
Lts d.eetructive uodlfloatlone, but ln the bourggol.s oon-
acl.ousuesa thle coacern assuues d,lstorted forus.

In tble aoatext, one could. potnt, ln lnrtlcuJ.ar, to the



sell-bowa report Produced by the CIub of Roue entltled
,!be l,lnits to Gnolgtb, whlcb was Preparod by a Sloup of Us

scientlsts led by Professor D'Mead'ows' It presents a ilgIobal

Eodel"ofnanrsrelatlonshtpwlthnatureurrd'erwbichnanklndt
if tt nalntalns tbe present rate of d'oveLopuent and its oId

attltude to the blosphere, w111 face a globa1 ecologlcal

dLsaster souewbere by tbe nid-21st ceDtury' ![any otber re-

searchers' lnto eaological problems bave lssued elloilarLy

pesslmlstic statements, witb a somewhat d'lfferent emphasie'

Ebelr 'reco1o61ca1 pesslurisntt springs fron thein nlstrust of

sclentifio and- tecbnologtcal progresst wbeuce thelr attactsr

on science and, tecbno}og,y, whlcb, they clairo' are regpon-

stble for the emergent environneotal crisls' But lt ls not

science or tecbnology, but tbe capltalist attltude to uau

and nature, tbe arive for proflts' the utllltarianism and

pragnatism ln thc' use of sclence and' teohnology' and the

ebaotic organisation of procluctlon that 6o to create'the

ecological tbreat. fbis tbe Marxist classics were well

aware of. fn a letter to &gels a propos an eoologloal workt

Marx wrote; ttoultlvatlon wben it progresses spontaneously

and is not consciousl.v controlled'"'Ieaves d'eserts bebind'

lt .' '18

SoBe bour6eois sclentlsts, havlng fatled to uniterstand'

the real conaectlon between moderu scleutific and technolo-

gioa3. developnent and tbe environuent' aud baving falled to

undetstand. or d.eliberately lgnored lts socio-politlcal as-

pecte, suggest tbat even now enviroumeatal factors tend'to

ope{ate as constralnts on the progress of human society'

Tbe eoological pesslulsts clalm tbat because the ecologlc-

al crlsls ls EIobaI all tbe otber problens-poJ'ltLcal' ldeo-

logical ard' social--bowever acute' have to be pusbed' into

tbe back6rounal. Cbaracteristically' tbe Second' Beport to

the CIub of Bone prepated' by lu'lvlesarovld of the USA aJxd

E.Pestel of the fAG, aantts tbat the report prepared' by the

lfeadows group was ind'eed abstract ln tbe sense tbat- it tg-

Dored tbe regional aspects of ecologlcal probleus'''but whlle
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Dr.sstltrg a schene of ecologtcal condl.tloas LD the va.rloug
legloDs, the Second Beport, entltled. rrMankLud at the turatag
?olntrr renaLns abstract ln tbe sense that lt Lgnores tbe
dtfferent soclal- structures of soolety in the varlotrs regloas,
wblch nakes for tbe spectfic features of tbe ecologlcal
probl.eus ln dlfferent socl.o-econonlc condltLons. ft ,1111 be
easl.ly eeen that lu thls way the trecological noLgert helps
tbe authore to obscure tbese socJ.o-polltlcal and Ldeologlcal
problens, sonetbing the ldeologlsts of oapS.taLlsm need.. But
a truly profound !trarxlst-Lenlaist analysls shows that tbere
ls uothlng fatal about the problen of society and. the en-
vironnent, for lt can be and. wlll- be solved. not through
stagnatloa or a reversal of htstorlcaL d.evelopuent, but
through further progresstve d.evelopuents La tbe oourse of
whloh naDkind. wLll overcone pnlvate-property relations.

The reeults of uoderD sclentlf'lc researcb refute the
reactl.onary bourgeois tbeory whlch inslsts that the worldtre
natural resources are liolted and- are nrnnl.ng out, aad that
an aggravatlon of the ecologLcal crlsis le tnevltable.
Sclence opena up n6w and urxexpected potentiall-ties and ln-
mensely greater reaources tbaa ever before la tbe paat.
Scl.entlflc progrees und6! socl.aLtsn serves bunaulsttc Ld.eaLa.
In the US$,rs d.eveloped. eoclallst soclety, the protectlon
of tbe envlronnent ls the buslnesa of the whole peopLe.
lhere ls good reason wlqr anong the key probleus of comnunlst
constructlon, tbe 24tb Congrees of tbe CPSU enphaslsed the
great lmportance of coublnlng furtber tecbnological d,evelop-
neut wlth a thoughtful attltud.e to tbe envl.ronuent. We ar.e
equal to thls task and wllL fulf,ll lt.

xxx
To sum up I uust enpbasise tbat l,eni"ats pbllosopblcal

l-ileas are havlng a powenful lnfluence oa the d.eve).opneat of
nodern naturaL ecLence. llhese ld.eas are coasclously appJ.l.ed
and d.eveLoped ln accordaace wtth the aohlevenents of socLo-
prod.uctLon practice and baowLedge by soLeattsts ln tbe US$,
aud. otber soclaLlst countrlee. llany sclentlsts la tbe capl-



tallst count:cles adopt tbese ldeas spontaneously, lnstlnctt-
ve\r f,ee11n5 tbetr bepefloial lrf]ueaoc oE Ixrogross ln the

aatural Eclonc€s and reallsiag tbe futtllty of ldeall.stlc
precoaceptlons.

lorward-looking scLentlEta bave voloed alarn over the

spread of ulsclentlflc and nyetlcal conceptloag' Oae Jour-
nal oatrled a special artlcle agalust pseutto-solenoe rblcb
belps to ioplaat nystlcl.su. Anoag tbe booka, saye the ar-
tlcle, rhlcb are la Sreat denand at ualvorsLty canpus book

sbope are Charlots of tbe Gods? Cods fron outPl SDace'

Irlubo of tbe Irostr @.'7 theoe alo
booke whloh preeeat fantastlc lnveutl'ons tu tbe 6ulse of
solense flctlon. llhus, tbe authors of fb3ig3g!-!s[4;!
pl8,1t8 deolare that scteaoe has uo buslBess tryLo5 to estab-

Ilsb tbe cause otr plant llfe. tbey auggest tbat plaats have

enotlonal lxopertlee orlglaatLng fron a supernatellal world

of ooan!.c bebga 1l,ke fairlesr elves ald gnones. [he artlcle
quoted bere rEgoluteJ.y streseeg tbat tbls.kiud of ftctloa
anouate to a apeci.flo lateUectual pol'eoa.

|lbere le need. to reallee tbat Ilke pbllosopblcal tdea-

llsn, the preachbg of nystlclsn ln tbe guJ'se of sclence

flctloa 1s used to flgbt the eclentxflc uaterlallgt world,

outlook ln the Lnterests of tbe reactl'onary aoclal folcea.
[bat belng sor ou,r struggJ.e agaXnst tbe antl-neterlallet
vlews belag ProPouDdsd La various tlepartuente of uoderD tra-

tural aotencg bas to be ever nore effectlver vl6oroua and'

t:rue tn tbe I'enlnlst Party eplrlt.
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IN IIODEEN PETSICS

lllk]oat I . OffiXjIAN O1ISET'

OoueaPoadllng Meubert

USSR AcadeEY of Sclences

P!.anck; EJ.nstela, Bohlr and othel men wbo dld utrcb to

traasforD natulaL solence trele coaatantly conceraed wltb thg

probleu of tbe objectlve and the subJectlve ln sclentlflc
cognition. ABonE otbers, thls problen was oonsldeled by

Born and Belsenbel6 in tbetr latest works on the philosophy

of pbyslcs. Vallous aspecto of the problem bave also been

dealt ritb by sclentists consclously taking tbe view of

dlaLectical uateliallsm.

Olaselca1 physics ras aLso deeply concerned witb this
phllosopblcaI queetloa: bow is objective knowledSe acqulred?

Eow ls it possible to know that pbystcal assertioas are mole

tUan pureJ.y subJective constructions, whil'e natrue exlsts

indopendentty of erperj-uent and the theory wbich stene from

lt?
Clagelcal natural science took a fairly simple vier of

the answer. Natural scientlsts of the 18th and 19tb centurieB

took fol granted tbe recognitton of tbe objective reality of

tbe external world as reflectetl ln physical tbeorles' llhe

pbenonena they observed were explalned on the basls of a

mecbanical nacroeooplc rodeL' Conceptions expressing the

roeasuled properties of p\ystcal bodles aart their novements
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bosm at the ,tins wele aot nucb nore abstract than tbe
concepti.ons wolkecl out in everydlay expelience. Matelialieu
ancl the necbaaistlo view doniaated classlcal pbyslcs and,
wele accepted by plrysicists, f:leguently in a philosophically
uacongcloug fotm.

Ae physlcs moved deeper fron tbe aacroscoplc objects
peloelved 1n evelytlay expelience into the sphere of phenonena
rhose knowled.ge regulred., apart flon the uost refined and
speclalised e4perinental devlcoa, non-classj.cal tbeorles
with their abstractions tbst had been unkuovm to classlcaL
pbysics, tbe problem.of the objectlve and the subJect5.vo la
p\ysica3. science became ever llore conplicated. In mocleru
physlcs the plobJ-en of the obJective and the subjective has
acquirecl a form wbich cliffols substantlally flon tbat tn
wblch 1t appeared la Nerbonlan and llaxrrellian p\rsics. t'rou
tbe end of tbe 19th century, paladoxlcal sltuations began
to tleveJ.op in pgrslcs, when the alata of obsewatlons fa{led
to square with the existing theoretlcal schemes and notions.
The tbeory;cE relativity and quattue nechanLce euerged. and
developetl, being established as qon-classlcal theoriesrthat
ls, as theolies wltb. a nathenati-cal foruallsn unknown to
classtcal. physics and a total-Iy different set of conceptlons
and principles (as compaledl witb the classical),

lhe developnent of nod.ern p\rsics luns tbrough tran-
sltions of one eet of firndaneataL theories to another, whicb
are nore general ancl profoundl, ancl d.lffer qual-ltatively fron
their pred.ecessors. [his kiad of development necessallly
involved the disappearance of sone basic conceptions th.at
had. been essential for.the initiaL theory, and. tbe fonration
of ner fundanental conceptlons (without which the new thboly
cannot be regarded. as a theory). TbuB, the <Esappearance and
emergence of baslc concqrtions 1E a ooherent plocess in
whj.ob the conceptiong of the or161aal theory (whele tbese
are ln tbe nature of absolute aonceptions, iavarlants) are
subjected to a peculLa.r rslatj.visattonl to become aspegta of
new absolute coaceptions, or lnvarlants, ln a tneoly orl a
deepel leveI. [hus, ln tb,e Ureoly of :relativlty, tbe classlcal



coac€ptiona of aboolute Longtb and abeolute duration 6ave

waytotbeoouesPoadrusrelatlvtstlccoaceptl.onscoBstltu-
t{n6 tbe aspects of tbo uost lnportant Lnvarlant of tbe

theoly of relatlvlty, tbe interval, la whlch lengtb anil

duratioa ate rrconblnetltr la a apeclal ray.

If ve sere to characterise la tho plane of tbe tbeoly
of Xoowledge firndaruental p\ysLcal tbsorlEg witb a groriag

dcgree of .SeaelallW--classlcal nechanicg and electlo-
d;mamicsrtbetheoryofrelatlvltyandqus[tunmechantcat
and qusntuD fteld tbeory (tbe theoly of elenentaly paltlcles)
--r€ would bave 5ood, grounde to ssy that the relatlvleatloa
of tbe otd absolute (lnvarlant) conceptions and tbs iatro-
ductioa of ner abeolute (lnvarlant) conceptions wltb the

genelallsatlou of theory and lts tlansltlon to a nsw tbeory

has meant ite proSressive advance frou aubiectlvlty to
obJeetlve kaorledge, aud ever deepel and fullel cognitioa of
obJectlve reallty ln wblch the onesldeihoess and subJective

aonetructi.ons of ludlvldual p\ysloal tbeorles that are

lnevitably attendabt upoa then ale 'eroded, and tbo theorles
tbenselves, wh5.1e retalnlug thelr content, rhlcb correspond,s

to obiectlve reality, acqulre a coherence of a higher rr'rng'

thatr I belleve, ls tbe pbilosopbical ueaning of the

idea of lnvariauce for tbo probLeu of the relatloasbip
between the objective and tbe subJective ln nodera pbyslcs'

Tbus, tbe tbeory of relatlvlty and quantua nechalcs have

sbovn la coacrete te:rns tbat the coaceptlone of cl.assical

necbanlcs and claaslcal neChanics as a wbole ate apPloxinatE

(wblIe beln6 absolute witbin tbe U"utts of tbelr applloabll-
ity). Tbus, i.n consldeling tbe relatlonahlB of tbe ln-
dEtelniaacles, establishin6 tbe I'LultE rlthin wblcb tbs

claseioal coacepttoa of partlcle was appllcablet lt was

taken lnto aCcouat tbat electlonsl Eayr apalt flon "oolgua-
cula!" si.multsneously had wave propeltlea3 beyoad tbrlr
llnltE tbe claeslcal conceptlon of paltlcle bed no obJootlve

sl6nlflcrrce.
In uodern phJrsics, I:enlnrs ldeas of tb' !'lrtlon'htD

between natter and consclouaneasr bctt"D tb' obt'ottvr rnd
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the subJectlve bave a key role to play. tattel and con-
Eclousnessr the obJective and the subjectxve reuaLn absorute-
Iy antl.thetlcal onJ.y rlthin tbe li.nite of the basXc gues-
tlons of phlloaophy. r'llo operate beyond these linitE rlth
the antlthesiE of natter and ni.ad, of the pbysicat and the
nental, as thougb they were absolute oppositee, nould be a
great ulstake.Hl

Consequently, Leai.u closely ties llr tbe natertallet
artrswe! to the baslc question of pLlJ.osop\y rlth the
dlalectice of the proceaa of co6nttlon, rlth the queetlon of,
hor kuorl.edge deveLops frou lon-knorLedge, how thls knor-
ledge beconea ever deeper and fullel, leflectlag the extera-
aL rorld whlcb erlsts ladependently of nan. [hls ls noet
plonounced. ln phyeloaL sclence, eapeclally ln non-claseical
B\ystcs.

Posltlvlsu--whethel we cousiael Uach ol tbe treoBoal-
tlvlsts-for which, let ug reca}I, tbe questlon of the
exlstence of the p\ysical rorl0 lnttepeadentry of experlence
ras at best a pseudo-probJ.en, skilted ronnd the problons
of the aource and orlglns of p\yslcal kaowl.edge, and.ritb
tb,en also the problems of its developoent, ldach gave an
idealistlc clitlque of l.Iewtonrs theory of tlne andl space,
adoptlng ln tbls Eatter an attltudE of pure phlloeophlcal
relatlvtsn, aad ending up rith a reJeotion of Elnsteinte
theory of rel.ativJ.ty. Later positivlste--anoDg then such
plonlaent pbllosopbers aE Carnap and Relchenbach-accepted,
the theoly of relatlvlty aud quantu! mechantce, but regarded
phyetcal theories as belng no nore tba. a loglcal. lnatruuent
for brlaqlug obeervatlone lnto a systen. [hus, Belcbenbach
Lguoled the leal dlal.ecticat unlty of the corpuscular and
wave properties of matto!, of wblch claesl.cal physice bad
no lcaowlefue and whlcb is coasldelerl in Bohlra conceptlon of
co[pleuentallty, subeegueatly elaboratod by V.A.Fok aad
otber sclentlsts. RElcheabaoh sllored sone aeaumptloaa oon-
cernLag the rrpaltlcle[ end. the trwavert, wblch, he said., were
aelther true nol fa1ee, anrl ia his philosophLoat leasonlnge
oa guantum nechenlce put forwald the tboory of requlvaleat



dascllptlona[ Lqrlylag tbat uador celtaln clrcuustanceg
both tbe aorpuscular aad tbe rave laterlpretatloo 'rare
siln{s6l!}6, and tbey 9ay tbo sane thlngr nelel;r uslag
dlffereat languages".2

$ren coneLdcling tbs obJeotlve and the eubieetlve Ln

nodem p$slcs, Lt tg l4roltant to beal ln nlad that
ElusteLa, Bohr, Born and lts other fouaclers, desplte tball
dlffclent ph:lloso$h:lcal viera, took tDe sane antl-posltlvlst-
ic staadl oa queEtiong of cognition iu p\yslcal scleacs. [bust
Elaatela tsept enpbaalein6 that in theLr tbeolles p\yslclsto
deal,t lltb aatule, rh:l.cb exlEted lndependeatly of, the
cogplsLpg mlad. WLtle Slvtag due cre&tt to cl.agglcal B$sloa
and paylag htgh trlbuie to trertoa, be regalded the tbeory
of lclatl.vlty as a lor steB la the devoLopuent of BbyElcal
brorledge. Wbat ls uole, be e4plessed tbe vler tbat the
uodera tbeory of relativlty (uea''l'g tbe tbsoly of 6ravlta-
tlon) ehould be legariled onlf, ae a narglaal caee cfa Eore

proforrnd theory (stlfL to be folurLated). |lbsse cousldera-
ttons of tbe foundel of tbe tbeorT of relatlvlty speak fol
tbeDsslTes. &ele q)peats to bo no aeedl to clte slul.lar
staterentE on tle queettoa by Bohl, Born ed tbe otbel
great p$elclets of our epocbr rbo were oppoaed to posltlvlsu
aad subJeotlvleu l.a ecloce.

In ths recent Bellod., tbere bave beea alear et'gps tbat
tnret la posittvlsu anonS tbe 'rpbllosopbels of soiencex and

natulal soleatlste tn tbe lou-eoclaLLst world ls belng

elodlqd. wltbout golug lato tbe roatotls, Iet us aote tJrat

tb6rc ls a glorlng uadelatanrr{ng lD uodena bourgeola pbiloa-
op\y of the plobteus of devclolneot of eclentlflo kuorl'cdgct

rltb lesealcb lnto tbJ.s itevcloPredt grailually beconJ'ag a

basls fol oouplobentllng ttbc 8tluotule of, scleacct ltr
f,oluulated tbeolles, alrd thE Lo81ca1 probleus of o.trblllbta
BcLencc. Ia contlast to poaltlvisul rhlch daelt rltb tb'
Ioglc of establlshed knoryledge, tbe latest tloadr 18 tb'
borugeols philoeoD\y of aclcase ssakr 30 to altt to hy bare

tbe fosa aad uetbods rbich help to sbot tht lbroloDllj
ooateat of Ecleattrflc knorled8o. ID rbolts lbrrru tb loglc
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of scleatifLc revoXutloae--notabfy iD phlrstcs, tbat ls, tho
lo6lc of trangi'tilon flou one fund.anental tbeory ln scleace
to a deeper oae--had beea lgnored by tbe poaitivists, rith
the post-poeltivists, tbe pLllosophlcal probleus arlsing
fron such revolutlons co[e to the fore. The earllest ldeae
ia tbls aontert Eere elpreeeed by Kall Popper. But tbeaet
lnaluding Popperrs prlaciple of falslf,lcationl wsnt Do

fulther tbaa ooaelderatl.on of the lelevaat problens (at aay
late, in Fopperrs ealLy works). Ior bim, stuqy of tbe
regularltles of developueat of scLenttflc howlefu€, and
Btudy of lts loglcat Etructure ttr:ra out to be Lntelcorurectecl
but dlfferent taskg.

Inle lakatos, ataltlng flou Fopperrs ld.eaer suggesta
that tbe logic of sclence can be Do Dole tban a theory of
its developnent, and reasous lD great detall to tbe effeat
that any enplrical refutatlon of tbeoly (Poppelrs nfalslfr,ca-
tionfi prlnclple) urges the neeal for epectflcatlon aad plog-
resslve chFnBe of theoly. Iakatos-seeks to clarlfy the
ratlonal reference polate la the developnont of how!.edgo
ia the period of tbe eolentlfic levolutlon.

Bhorae (uba takes a dlffelent vlew of the problon of
levoLutlons ln sciencer a3 compalecl with Poppe! antl Lakatos.
He hoL&s that ln sclence tbere ls a period 1a whlch eatab-
Llgbedl prlnclples douinate to ensure tiuolualtt functioalag
of'science, and a period of cllsls in wbicb new rrpanadlgmetr,

that is, compLexes of aev princlples, new Bcientific nethode
and apploacbes, are forned. Ee cLalns--1n coatlagt to
trakatos--tb'at the successloa of palad.lgns defles latloaall
J.og5.cal expJ.anatioa, and seeks to substantlate bis stand-
polnt.

f,tithout goiag any firrther lato the vievs e4pressed by
Popper, Lakatos, Kubn aad other allieft Westerln philosophera
concernla6 tb.e developnent of sqlenttflc howledge, Iet ue
nerely enphasise that these philosopbels bave faiLedl to solvo
the relevaat ploblens arislng from tbe noEt esEentlal featulee
of Ecleutiflc deveLopnent. Thus, whlle taslstlng on the an-
tlthesls bgtween the theoreticaL aad the enpirical Poppel



haa fatled to fl.nd the ray of, lcaolvlng lt. trulD reJeotail
tbe regula:cltleg of tlansltlol betroea [paladllglsn. Lska-
togts rethodology of lesealcb plo8relos8 (rbl.ch bave a lo10
to Blay la hla leaaoala6 about Eubn's palaflgns) ls cgeca-

tlally noacoDatruotfi e.

AII tbese and otbel aegatlve eapscts of tbe vlerg of
tbe uestern advcrsarlea of poaLtlvlsn coacelnilg tbs devclolr
ueat of acJ.elroe, rlricb I bave not conslAsled beler caa bc

explrlned flon tbc ltalrlat.postttors. Pneseat-dlalr gsstela

antiposltlvlats iSnore laterlallst dlal.actlcsr above allt
tbe illaLeatlos of ths ooDDcotloa botrem the obiectlre anil

the subJ6otlve, rben conslderlag probleua ta tbe ilevelolment

of soleqtlflc knorledge. Tbe vler of knorledge as a reflec-
tlou of Daturs la raare rlad, rblcb carnot be corgldered
outsXde the contcrt of ootloa, rltbout contradlctloaar and

wb.tob bas to be coDsLateled la tbe tlgbt of, tbe perpetnral

plocess of uotlonr the orlglaatioa of contradlctlons 8['1

tbslt reeolutlon2 ta tUs vLor tbet opms uXya Bhlloso1rh.lcal
perspectlve f,or a:rsrerlng the guestloa abolrt sclentlf,lc
levolutioas t8 the developnent of gclmce. 'fhat ls aonetihlng

preaent-da5r boulgeols pblloaophera fa1l to see.

llbe vagt lnpoltance of the d-laleotlcs of tbe obJectlve
and ths aubJectlve in tbe plr.tloeophlcal probleua of p$slcaL
lraorledge stanils out rbea one coasldels thc gueatlbnl rblch
ls eEsentlal fol nodleun physlos, of the relatlorsblp betreea
.tbe abetract-Lotical anil the vtsua).l ol tbe natbeuatlcal,
fo:..aallsu of theo:sy, aad the data obselled la experl,ueatr aa

descrlbeit try ncalls of oul conveatlonal language. lEhls ls th,s

questlon of thp vl.gual natule of coaceptlons and tJreolies lo
nodsln pbysJ.cs. 0o thls queatlon, tbe uaterlallet llac lJErlles
leoognltloa of the dlalectlcal unlty of seDsual cognltloa aad

abstract tbon6bt, leflectlag obJectlve reality. [bc t'ntcgfe-
tlon rlthla a at"ugle rbole of the latheuatlcal fomrllrl ot
p\ystcal tbeoly andt expcrLrneata-l data, aa orplcslcC La tb'
coacepttoag of al.asslcal pbyeica r oorleapos(b to tbr llar of
dlalectlcal natellallen. Born raa rroDt lhcn br oId.DA thrt
dialeotlcal naterlallsn oodl,"od ltgcl3 to ntbr obJaotf.
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solLd of fornulae, nltbout re6ald fol vlsual obsefiatlon.tt4

Oa the questioa of vleual- observatlon, Elnsteltr €r-
plessed an ldea vbJ.ch 1s of impoltant phiJ'osopblcal slg-
nlftcance fol pbysicg. [bs glet of it is that tbe abstlact-
loglcal 1n physi.cal tbeory does not yet in itself coavey

anytblng about objective realltYi only vlsual obEerryatlon

and the abstract-lo8lcal (natbenatical) r that ls, a ualty
of tbe abstlact-loglca] and the vleual in theory (and aot
each'arbitralily taken oa l-ts onn) refLects obJectlve '
reallty and is tbe obiect fol veriflcatlon in erperlnentr5

llhe plof,ouadly tlialectical I'dea fron'tJoe ve3y outset
rejects tbe coaventionaliat and tbe posltlvlst Ecbeue fol
sotvl"ng tbis problen.

In tbls ploblem, the foLloring ldea expresseil by Bobl

ts blgbly essentlal: rrEowever far tbe phenomena tlanEcentl
tbe ecope of classlcal plryslcal explanatloa, the account of
all evideuce mlst be elrpressett in-cl'asslcal teltls.tto

A closor coasideratlon of thls ialea of Bob.lts w111 sbow

lts uateriallst chalacter to be nost def,lnlte. trhusr quantu.n

mechanlcs-Ilkb otbel Don-cl-asgloal theorXr-bas Srown up oB

tbe laeiE of erpell.meat and bas been conffned by erlnlinent.
Btrt tbls Eoana that quantu^n nechanics rugt uge clasetcalt
vl,sua.l conceptlona, because tbe truth of lt ie verlfled by

experinental neaas constltutltlg Inacroacoplc obJeotsl 6L1e
tbe evldence of e4perinmtal means, or lnstmmenter on tbo
strergth of vhlcb conclueloug about atonlc obiects and

phenonena ar€ drarrni ale couprgbeaded bJr ean. Naturer wlth
wblc natrual Eclenca bae to deal, ls nattel ln notlon, and

the cognltlon of natter is lqrosaibLe unless lt hcts (dlrect-
Iy or iadilectly througb lastruments) on htrman aense organs.
Wbat would uan bave lcnorm about tbe atoulc wolld exlstlng
indepeadeatly of hla ulnilr lf thls wolld had aot, so to sayt
nade ltself hounr tbloqb the nacrophenprneaa cahlch Dett coD-

plehendrs and shlcb ale h law-govenned conuectloa with
nlcrophenouena?



What then ls tb subgtance of tbe Bloblen of vlsual
obsetwatlon la nodenr pbyalos? [he poi"nt ls that tbe varlous
fundamental physloaj. theorles (eayr tbe tbeoly of relatlvlty
or quantr.& necbaalcs) aII nake use of e4pelinental. data
Aeecribed la tbe language of clagslcal coaceptloas, fr1le
the tbeorles themselves--Iet us note--elffel ln content.
llhe question 1sl fn rbat foln do the octrlerineutal data des-
clibed in clagElcal coaceptlons enter into noa-c1asslcal
tbeory: the taek ls uot to descllbe th€ expellneatal <lata--
tbat has beea done--but to coropreheudl tJrese ln deflnlte
conceptioag connected rltb deflnlte p\ysical assertloag
whicb are covared. by a deflaite fuadaneataL tbeory?

There ls no consenaus oa this natter anoag the p\ystc-
lsts. Uany of then bave falLod to conEidel the guestlon aud

aEEuEe tbat one can conflne oneself to tllscoverlag sttll un-
kaora obserrable clata, on the strength of obEervatLons, aad
wlth tbe mathematlcaL foruaLlsa of tbeory ln ulntl, tbat ls,
that tn non-classical theoly tbele a.re oo aew firudanental
physlcal coaceptlone. Iacldentallyr tb:ls half-consclous
approach !s, la effect, not such a very far cly frou
posltlvieu, accordlng to rblcb p\yglcal theoly is oDly a
J.oglcal neans for arra.ging obee:wed facts lnto a EyEten.

Accordin6 to EElsenbelS, ia the case of the tbeory of
lelatlvi.ty, a aex Eltuatlon rith conceptlons caa best be

descrlbed ia natheustlcal language . Hqyslclsts, be bellevedt
coultl eithel try to atlapt their language to the natbenatlca}
fornallen of tbe aew theoly (as ls be{ng doae i.u tbe theory
of lelatlvlty), or sbould rest coatent rith the language of
cLasslcal conceptlons, leallsLag that tbe lattEr bas oaLy a
Itnitetl extent of appLicablBty (ae baE occulred ln quaatuu

tbeory). l[bus1 Eelsenberg dld not even conslder the queetlon
of aew baslc ph;lstcal coaceptions la a aeri fundan@tal tbeoryt
tbat ls, coaceptions rhose content 1s d.eteruloed by the baslc
p$sioal lars of the new fuad.anental tJreory, end laterpleta
tbe change of the baelc clasetsal coaceptlons la anch a vay
as to obscure the cbange ltself.
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Ihe chaage ta firaitaneataL conceptione rbea a ngr
theory €mslges flou aa old fiudaneataL theoly d.oee uot
emourt to aa adaptatloa of oJ.d fundaaental conceptions to
the aes uatb.euetlcal folaaLlsn, or to tbeh'clrcungcliptioa
rlthl.n a defialte spbele of apgrllcabllity, btrt tbe euorgeaco
of ner fuadanental conceptloas (qual,ltative\r <l!.ff,ereat fron
the old) aatl rltb tboa the atnrctullag of a ner fiudanmtajl
pb;rslcal. theorS/. ltlus; tbe theoly of lelatlvlty energed at
tbe Ju[otion of c].aos1oal. neohanlas aad classlcal eleotro-
dyaauics as a resuLt of tbe resoLutLoa of tbe aatltheelg
betreen GaLLleors pliaclpJ.e of lel.atlvlty ard tho prXaclple
that iJ! a vacuum the speed of }lgbt does not deBead oa the
uotlon of Lts aoulcs. l[he result uae tbE s[elgenco of a nel
set of arloms and aer baslc conceptlona constltutLag thc
aoacE)tual basig of Elngtelars theory of lelatlvtt5r; flon
thls stantlpoiat, the coneeptlon of lelatlvs spacor tins and
sluulteneity ln Elnsteinrs theory ie uot an adaptatlon of
Eiu5.lar clagslcal conceptlous to tbe uatbeuatlcaL for:ualisn
of tbeory, but a firndarentaLLy ney set of phrslcal concep-
tlong refl.ecting real Erace aad tine ln thelr profouad
thteraal. lnterconnectlon (the autbeutlclty of rhich i-e

evldenced by tbe. practlce of phlraical obsewatloas and,

erpelLnents).

Questious of thls kLud hsve beea faLrl.y fully erar"{neil
by uatulal scleutlsts wbo consclouely take the dlalectlcal
materLalLst vier aarl by Uard-st pbilosophenr.? It ls reglet-
tabl.e that Popper, lakatos and Kubn have, ia effect, lgaored
the 'r(lialeotlce'r of physical conceptlone, althougb one rould
th{nk tbat la tbeir wrltlngs on tbe sselentlflc revolutioneE
they should not aad could uot have done so; indeed, they do
not even use the tern nchange of classlcal. conceptioltt.

L,et ue now tura to the uore coDclete aspecte of the
ploblens uader consLderatton. |lhe coaceptlon of felab:lvity,
whl.ch has a dhect bearing on our toplc, is fairly freguent-
ly usad tn p\yslcs. leavlng aslde fol the nonent the con-
ceptlon of lel-ativity as used in classical nechanlcs aaA
ELastelnrs theory, Let us coaelder tbe conceptlon of



lelattvity J.n quantrrm nechanlcs, whlchr I tblnkr lE the
hlgbeat poirt of developnent of tbis conceptlon ln p$eice.
It concerme relativlty wlth reapect to the m€ana of obgerrya-

tlon; ln lupllalt forn lt occuls ln BohrtE wlitin6s, and ln
e:rpllcLt forn haE beon fo:guulateit aE a correspoading prla-

-o
clple by V.A.Bok. "

thls princlple reguires tbat an5r ilescrlption of atonlc-
scale obJects and pbeaonena ahouldl be uade on the basls of
tbe conceptLoa of relatlvity wlth lespect to tbe neane of
obserTation. Let an el.ectron bean pass tbrougb a crystal
lattlce a11owl.ng the obsErvatlon of the difflactLon p'attern

forued. by the eLectrons; wltb respegt to thJ.s neans of
observatlo[ tbe wevs aspect of eleqtron Doveneat la
uanlfegted, that ie, outslde thte lelatloiBh{p tbs conception

of the electronts wavo plopertles bas no neaning. Let tbe
eLeotroo inpacts be deternined oa tbe pbotoglaphlc plate ae

dalkened polnts on the photograpblc layer; witb lespect to
these rleaDa of obeervation, the corpuscular e.spect of
el,ectlon motloa 1s u8.olfeated, tbat isr outslde tbe contert
of tbls lelatloasblp tbe conoeptlon of the electloars
co4lusculal propelties bas no uean1n6. llbus' the idea of '

lelativlty rltb respect to tbe ueans of obselvatlon nakes

tbe corBuscular-wale natule of eleotlone llterally vlelb].e.

ConsJ.derlng that tbe ueans of obselvvati'onr or the
lnghgumentEr are a klnd of e:rtenelon of D?nrs EeDse o!6angt

whl.le at tbe serue tr.me-as we have eeen in resealch i.nto

atonlo obJects--they belong ln a senee to tbe pbysical sye-

tern unal6! obEewatioa, lt f,ollows that ao clear 11ne of
denarcatlon caa be drarm betveen tbe obJectlve and the sub-

Jectlve la experlnental lesearcbr and that no absol'ute

dlstlnctton betseea tbe obJect coEntsed aatl the co8nlsing
subJeot, between tbe observed ayeteu aod the laatlunoat aan

be establlsbeil. Ia the procees of erperlnent (obscrwatloat

!6a8uronoat, and. so oa) the tlistlaotlon betreeu thc obJeotlve

aatt tbe subJeotlve 1e not absolutel aot crccaglve, hrt
relatlve and, Ln a Eeffrer fful0.
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Coasegumtly, 1t roulil be moag to sepalate thr quea-
tlon of tbs relatloaalEp betleeu tbs oDJeotlve and tbe sub-
Jeative tn p\yeJ.cs fioa the gueetloa of rclattvt'ty ritb
iespeot to the loatrs of obserratloi. In olaseLeal pbgrslca,
tbat queatLon ras uerel5r coasldered, lastead of be{ng
tacklcd, rl.thout a brtdger' go to say, havtag bEea bullt to
conaect th€ obJeatlvc and the subjective in expelLueatal
.regealob. Coaetnuctlon of euoh a brldge raa stalted btrr

E,Datchrs theory, but lt ras guanttu meahsnlca rlth its
coacqptl,oa of nlelattvlty rttb respect to tbe neans of
obgelvatLonn tbat ploviileil tbe firllest solutioa to tbo
ploblen of tbe relatl'oaehl'p b€tte€B tbc obJeotlve and ths
aubJectLve la pbyalcal laorledgc. It rae Boh! rbo erqibarlaed
that tD exBerllent lt ras rrotrt to &rar a shalp lLac of
dJ.vlEloa botreeu the obgswe0 syateu and tbe e:pelhsatal
dovlce. Eo ana1Jraed uary asBects of tbJ's gueetlou, corsld,el-
J.ug the ltlEa that lrLa Eraatun p\yslcs tbe desorlptiou of
tbe effect of tbe neasuri.ag l"nstrnnont is a trecesaaly con-
dltloa fol ileteluJ-ntng tJre pheaouenon ltseLfr'. In tbiE coa-
te:*, it ls latcresttag to lecall hlg tu.ustratloa of thls
f!o! o?eryday exBelleacc. E€ sald: 'rlf a gtlck la held
fleeJ.y, re-fcel lt ae aa exteluaL obJeotr but rbea tl6btLy
grlpped, tbe scnse of an aLleu bo(y le lost aad tho 86nsc
of toucb 1g localleed, 4lrect\r at the poiat where the gtlct
touches the analyscil bod;l.n'

At the aame tiae, the dLstlactlon betreea tbe obJectLve
aad the eubJeotlvc J.n ex.perl.nent, betreen ths obJeot cognlsed
and the cognlstag subJect, rbLcb has beea consldlered, Ls aot
oaly or excluslvely a reLatlve dlstlrotloa; 1t ls also latcat
rLtb the absol,ute: efter 8l1r tb€ soulce of tbE experlrieat ls
obJcotl.ve leal.1ty. [he vler of thls dletlnctloa aa belng
e:oluslvely lelatlve bas besooo tJre phll,osoliblcall plllal fol
the irterpretattoa of quaatuu noohanlca ln rhl,ch the ldca of
firademeatal uacoatrolLabllltyr the ldea that the vave func-
tloa le ao Eore tha a leeolcl of the obaetyclre lnfornatloat
anA so oD,; f,EB eagbrlaed by nodeln positlvlBn and othe:l
iileallatlc tlEads. Irr e effolt to blot out the dlaleotloe



of p\yBLoal hoowledge, all eucb ldeas ultlnately tuply thet
no nef, baslc coaceptions Xu aer fuadarental theorys apart
fron tbe baeio coaceptiona of clasglcal p\yslcs, do or caa
eriet ia p\ys1os.

llhese problers are eohoecl t"a the questi.oa rhich I shall
deslgnate as that of the actlvlty of huan coascl.ousness:
la uodern pllystcs lt has acguJ.led a new phlloeoph.tcal
meanlag.

lakatos says that tbole ls rran lmportant denalcatloa
betwdsul wbat he calls [passlvietrr aad. tractlviEttr theoriee
of knor1efue. Tbe paaslvlsts bold that "ihe tnre bowledge
ls Natnrrets iuprint oa a perfectly lnelt mind: neataL
aotlvlty can onJ.y lesult ia bias and distortlon. lflhe nost
lnfluentla1 passlvlet schooL ls classlcall euphlclsn.'r l[he

activlsts hold ntbat re carnot read the book of Nature
wlthout mentaL actlvlty' witbout later?letlag 1t ln tbe
Llgbt of our ercpectatloaa or theolLesrr. trakatoe tben goes

on to dj.ecourse on the ttoonsorvative activiststt, rbo hold
'fthat we are bora wlth oul baslc expectatlons; wltb tben we

tuln tbe wolld iato rour world,r but uust then tlve for ever
la the pllson of our world. [he idea that re 1lve and die
ln the prlson of oul rconceptuaL framerorkst wag developed
prLnarlJ.y by Kant; pesslnlstlc Kantiaas thought tbat the :real
wor).d. ts fon ever uahowable because of thLs prlsonr whtle
optinistlc Kaatlans thougbt that God. created our conceptual
f,ranework to fLt the world.. But revolutlonary acttvists
believe that couoeptual franewonks can be d.eveloped. ancl also
repJ-accd by new, better ones; lt ts we who create our
tprLsonst, and. we oan also, oritioa1l5r, demollsh tben.ttlo

We fLnd sLailar stateneats ln Eelsenbergre wlitJ.ngst
but wlth the dtsti-actloas beartng oa what Eeieeabelg belleves
nodlern p\ysics to contrtbute to horledge. He belLeveg that
Daa does uot descrlbe antl e4plaln Eeture ltselfr but natule
in the forn in vblch lt appeals to nan because of b1s

apgrroach to tbe probLens anA hts nethodology of resealcb.
Eelsenberg put a bigb value on tbe assertloa nade by. the
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Geluan physiclst aad phllosopbcl C.S.WelzEEoke!; oilatule,
came beforo !att, but uan ca-e bef,ole aaturaL sclence.r! Se
fiad Eeiseabelg ssylag: rTbe first part of thle staten€nt
Justlfles cLagslcaL ph;rslcs rlth lts ideal of, conplete ob-
Jectlvlff. llhe secoaal pa.rt explai.nE rby we cannot be free
of the paratloxes of quantun theoly and of the need to appJ-y
classlcal coaceptloas.oll

ODe should aeguuer tbat those rho nake Euch etatenents
do not rrnor ol ignore the theory of borledgc of {ialectlcal
laterlalisn. Ia cognislag naturs, nan doEs aot at alL take
a paeslve attitudE to 1t; the enblyo of the dLalectLeal
uatellallst theoly of loovJ.edge ls oontai"ned, aa ereryoae
knors, ln ths llheses on Reuelbaqh, mlttea by tbe young
tfa.lx. In h5.s hl'storlca^I plactlce, aan haa dealt bltllons of
tLnes rlth naoroecopLc-scalc obJeots anrl pheaomma, rlth
tbe1r motloa antl change, rhloh occur at lelatlvelty 1or
epeedr (as ooupalcd rith the speed of }t6ht). Thls plactl.co
plovided the basis od confhued'the t:nrtb of cLassicaL
p\ystcs, of rbl.ah l{ertonrE plryalos rae tbe filEt exprcosion.

Eor€ve!, as I'enLB mote, the crlterlon of practlce cu
Deve!, I.n the naturs of thlnga, eLtber oonfiru or refirte angr

hunan ldea coupletEly.'f lhe rclatlve aatule of thiE
cllterLon--vhen 1t coDes to the develoBmeat of physJ.cal
selence-rlII be seea fiou tbs fact tbat tbe practice. of
phyralcal obse!"at1ons, e4pell^nente aait illscoverlEs, of whJ.cb,

olaselcal phyelcs dJ.d aot and could. aot knor anSrthLag, bas
becoue the baslg and confirmatloa of tbe tnrth of the theoly
of, lelattvlty and'guantua tboorJr. ?llystcaL horledge has uor
beooue uuch fullel aadl rlohel tban the Bh;reica1 hlowledge of
tbe 18th-19tb coatnules, a poiat rell. dllvEn bone by the
goientiflc and techaoJ.o6lca1 revolutlon of our epocb.

It ls wroDg ts slrlr that claeslcaL p\yslcs alone
descrlbes nature as obJectlve real.lty 1a its pure folu,
rheleae the emelgeace of quantufl physlcs has estibltshed
tbe vler that natulal soleace is a ilesaliptlon of natule
subJected to oul nethodg of regealch. Aftel all, the plctule
of aature Ln cLaggLcal p\yslcs rag not a conplete lefLectlon



of Datlrroi lt was glven ln groer outllae ancl ideallsed, aad

tbls haa beea proved, tu tbelr orn terue, by tbe theory of
relativity and quantum uecbanlcsl whlcb have glven a firller
descliptlon and e-planatioa of, nature tban classical theolles.
But thea lt ls wrong to claLu that o1asslcal pbysicg deE-

cnlbes and expJ.ainE nature wltbout consldellng us"

ConEldellng tbe queatloa 1n broader te:msr w€ alo 'ol-
tltLed to say tbat tbs reflectlor of naturo la tbe obsellva-

tions ancl abstlactlons of a theory teads 1n oae Yay o!
anothor to ldealiser ovelslapllfy and engross what le belng

reflected3 at tbe same tlne, the g@9, of kaorledge'tho
devqlopuent of theory of science as a whole belp to overcoue

tbeee ideallEatlons aail oversiupllflcatlons, whlch are in-
evltable ln iadlviclual coSnltlve actB, la every Lsdivlihral
theory and Lts agsertlons andt conceptlons. [be development

of pbyslcs fron c1aselcal to rolatlvity and quaatun tJreory

glves a firller' and deeper leflectloa of naturer rltbout
presentlng the wbole of 1t. Thle plogress of p\yslcaL kaor-
J.edge, which ls lncoacelvable wlthout contlnued' change of
natu.re by cognislng na:rr ls a very fal cry, iadeed, flom tbe

one-slded exaggelatl.on of tbe subjectlve in sclence at the

ex?ense pf Lts obJective conteut.

Ibus, 1n the cognltlon of aature tbe obiective alrd the

subJectlve ahould not be contlasted or separated fron oach

otbel, altbough Eeisenbelg, for lnstance' regards ths dle-
tlnctlons between the obiective and the subjectlve ln
classical Bhysics as being exceptlonall antl 5'n quantum

pbysLcar ae belng an exoeptionally relatlve tlistl.uctlon'
TheeteadydevelopnentofscientlflctheorleEandsc,.eace
as a wholer evet nore fu11y reflectlng the uaterlal' rc1l'dt
helps to ovetcooe tlre onesidednees of tb€ obioctlve and the

sribiective. 'ri{atule ls both ooacrete and abstractt !9EL
pheaonenon 5i4$ eeselrcer !9..i,b noment gg! leLatlon' Hulan

coDceBtBaleaubjectlvelntheilabstractness'sepalat€nesg'
but objectlve as a rhole, ln tbe procese, ln the sun-totalt
ln the tondencY, ln the gource.'1,
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Sbese ldeeE of leuiurg are e:rpfeEsed ilr renalkab}e
lelief ln the tlevelopuent of pbysica, flom cleeslcal theorles
to those of our owa day.

In coacl.usion, let ue su[ up !y cousiderations of tbe
role of tbe l"astrument la tbe }lgbt of tbe probl-eu of the
objectlve and the eubjectlve in uodern pb;rsics.

lhe aatulal sbortcontngs and llnltatlons of the seDoe

oxgans whicb suppLy us uith info:enatloa about tbe ertelnal
rorld are overcone through tho cognltlon of nature by actlve
tbougbt. A naterlal expleseLon of this le that ln h:ls prac-
tlce nen creates i:rstrunente and usos tbem in bls etu(y of
natule. Accordlngly, tbe iast:sunentr o! the expellnental
neans, afpears as a kiud of extenstoa of nants senae ol6anE,
a pecullar of6an of Lts blaln.

tbe Brogress of science and tfobnology has led to the
creatlon of a systen of lnstnrnedts, or e:rpelinental nearxr,

-Joi"aEtl togethel lnto an organlc whole. Let us call thla a

developed experlmental clevice, which lncludes d.efLnlte
eLenents, emoag wbl-cb the reglsterlng device has the key
roLe to pLay: lt flxes tbe pbenouena ln the tnstrument to
aLlow the obserryer to judge of tbe objecte being stuilied.

Apalt flou tbe use of an instnrnent by Deans of whlch
the object is belng studled--tbo iaEtruaent proper--e:rperlmen-
tatloa also luplles that certala condltions aeed to exlst or
be realised if the objeot or pheaomenoa being stuilted. ls to
be located. l[hose condltlons are eith.er found in.nature
(when experlmentatloa becornes observation), or are created.
by the experiueater by neaas of relevant e4rerinontal means.

Such means nay be caLled Dleoaratolv devicesr and they ale
aLso a part of tbe developed erperinental device. In quantuu
mecbanlce, tbe preparatory dtevice fixes the conditions out-
slde asd indq>end.entJ.y of wb.icb tbere is no erlstence of the
phenomena through which tbe corpuscuLal ancl wave aspecte of
tbe behavioul of tbe atonlc obiect are cogalsedl.

Tbus, tho lnstruneat ploper and the preparatory device
ale organically conbiaed in tbe developed experimental dev5-ce;



at th€ EarB€ tiue, as thelr tlefinitlors sbov, they ale dis-
tlact from each otber, aad tbis is also expressed ia tbe
iact that in a sense the preparatory devj.ce belongs to tho
obserred systeno whiLe the instrunent proper is in a sense
lnseparable frorn the cogrisi.ag obsewer. Iu otbet rotds,
the ilistirtction betweea the preparatory devi.oe and the
lastrunent prope! is not abEolute tmt leIatlve. fhis has

been dliscussed. above with th€ !6Levant iLlustlatlons.
lo tbese let us add the conelderatloo concerning

Helsenbergts famous nental errpelinent of the f-nicroecope.
The precislon witb whj.ch tbe obselver detemines the positioa
of the electroa iscreaaes as the wave length sbortensr tbat
1g, I1ght with 1ts wave plopertiee aelrles the obser'"er as a
means of cognlsiag the bebaviour of the electronr but the
quaatuo properttea of ligbt al.eo eake lt a k{nd of lnsepalable
part of the behavioul of the electron whlch ls belng cognlsed.

llbus, tbe dlalectical nateriaLlst theory of knorJ.ed,Set

elevateil by Ipain to tbe hlgbest leveL of 2Otb-centluy
scleace1 belps to sift tbe ittealtstlc vlers round noflera
p\ysics, ancl to chalt colrect ways fol.solvlnS lts phll'oE-
opblcal problens. The faqt that WesterA sclenti.sts tenal to
lgaore oatelialist dialectics 1n analyelug theso ploblens
works agalnst tbe scieace they representr oonveltln6 tben
lnto advocates and aupPolters of reactionary phlloeopby and

rellgloa. In tbis context, Eeiseubelgrs latest wlitinga ale
lnil1cative. IIe says that whereas wlthia tbe systen of tbe
conceptlons of classlcal natural scienoe 1t was bald to flad
a place for rcligion (for, according to Eeisenbergr lt was

on the rnatelialist patb), in uodlela pbysics thlngs are gulte
d,lfferent: this hae occuged becauge of the rrllberatlon of
oul thiakiag th.loWh the developnent of ptSrsics over the
past decadosl sbowing the problenatic Dature of tbe coDoeIF

tions qf the rsubjectiver and tbe'objectlve'.uEe clsined tlrat
"Soviet phtlosop$... has found lt hartl to cone to terns
wlth the theory of relatlvlty and guaatuu theoly".'14

tbere i.s no need to polenlclse on tbese questioas. !h€
development of !trarrlst-IrainiEt pbllosop\y and uodelu p$slce
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has glven a fltrtng rebuff to hln aad, otbers who have wlttlng-
Xy or uewittlng3.y opposed, dla1ectlcal materlallErn.

Today ph,llosophtcal probJ.ers of physics and. sclense aae whole a.re tbe subject of a paltj.cular\r sha.rp sttugglebetween tro p:liaclpal philosopbical treadle, betreea the twopliaclpal paltlee la phllosop\y-natolialLsn and Ldeallgn.Dl.alectlcal natelia].lsm iE beconing tho sclence of the20tb ceatuly, the J.ea&1ag pntroeopu:.cal systea. Ehe ld,eol_oglcai. aou.:rco of the stlength of scr.ence la the soclarr.strolld lests on the suprsne ,trad.ttton of ite great teachelsllalx, Engels and l:enln: to adhele, fron beglnnLng to ead,to the ?arty spirlt 1a phllosopbX, to pursue the liae ofnaterlallsn, coneisteatly and firlly agai.net all klnds ofldeaLLetlc obscurantisnl agr{agt the ideoJ.ogy of tholeaction.

In hlg speech at.the celeblatloa troeting on tbe occagiouof.the 250th annlvelsal5r of the USSB AcadeD(y of S"f"o""uL.I. Brezhnev, Genelal Secletaly of the CC CPSU, notecl tbeParty splrit of soviet scienae. we eoaclude tbe alticre vltha quotation flon tbls speech:

{llhele ls one uattel.on whlch I wish to dwelL epeclally
--the Palty splrit of oul scie!,ce. Shatever the fieLd lawhlcb Soviet sclentlEte ale rlrorkin6, they ale always d.is_tta'ulshed by oae characterr-stlc--com,nlet coasctousness
and Sovlet patriotlsn.

Itllhe tluly Soviet scientlst plocee&s in luls.sntllE
resealch wolk fron the scLentlfic ideology of l[arxlsn_
r,en{+llgnr is an active flghtel fol the cause of comn,ntsm,
agarnst al.I forces of leactlon and obsoulaatlslr. Ol!
sctentletE subordlnate arr flreil plactlcar rolk to tbs ta.sk
of i-nplenen6ing tb.e aobLe ldeals of Couualrr.rl5
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THE EEVOIUIICE{ IN CoNLUIPOn-A3T AS$RONol[r

a$D PtsoBLm[S OrJq]RI'D OttTLoOr

Acadenlclan Vlctor lllBARfgU[fAN t
TadLu I.AZIU.EINStrI, Cand.Sc. (?htlos. )

1. NgluraL ScLeuce and Wor1d Outlook

l[bat ectonce has becone a uaJor factor iu oul epocb ia
Dor geaerally reoo6nlEed. It is lntrudlng vtgorously lato
lj.teralLy all spbeles of sootal. tife, tlansfornlag and,

Ladeeil, revolutloalsilg theu. A pronlnent roLe is playdd Ln

tbls by natulal acleace, rhtch is not Elnpl;f a system of
deveJ.oplug horledge about natule, but a apeclflc forn of
Eoclal actlvlty to ploituce borledSe aJtd a dllect oroductlve
foroe. of soclety. In alL tbese aspects natural selence lg
uor advanclng at aa unprecedeated latel lt is deepenLag oul
knovledge of aatule aad ertendiag tbe Units of orrl potro!

over lt.
The progress of natural scleaoe la our d'ay bas eba'rpl.Y

iacreased tts J.ufluenee oll other forue of social actlvLty
and ou tbe entlre lnteuectuaL ltfe of soclety. lfiany of thc
globleus ralsed by aatulal gctence today ale beconla6 a

tattleglound of phllosophlca!' ldeas, trend'is, and wolLd out-
Iooks.
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.Elre concept of rorLil outlook le ooapl.er aad nultl-
facetedl, as ls the cbanactel of, the plobleus lt emblacee.

' Wolld outlook ls one of tbe uoet geueral f,orus of so-
clal self-conscLouanes8, of the aethod,g of rtpractical3.y-
sBlrlf,ual. naetell^ng the roll.tlr by social uan, to usa f,el1
falrrs erBleseJ.on. It uatrr be deflned as the totallty of,
notions, ru1es, and aEgegErEnts expleeslng tbe g![!Sjp of
man to th.e rorld and of, tbe rorLd to hLm. f,oll,d outtook
lacludeg certaia aopectE of tbe ftneD 8nd natu^tretr plobJ.eu-
aanely those tbat deterulne [anrs ettltudo to aetuse ag tbe
spbere of, hJ.s betng, tbe obJect of hls cogaitlve and
practlcal.J.y t3s1gf,s3n{n8 aotlvltles. I uost iupontant featulc
of norltl outl.ook Xs lts pa.rtlaanehlp. Stnrctural,ly, worlil
outtook lacludea eone of tbe uogt genelal trotLons about ttre
rorld (aatrrre, soclety), aad they taevltablg are reflacted
thlough the Bllsu of the self-consclousaesE of socLal,
clasees aad groups. Wlth tro opposlte soclal systenE e:Xst{ng
la tbe coateupolary rolld, an acute stnuggle Las devetoped
o!€! th6 probJ.eus of coatenpora.ly latural golense befieea
tbe borugeols solld outlook tn its valloua forus aad tbc
rolld outlook of ltrarxl.s!-Ireutnisn.

A nuuber of ploblens of rorld outlook have beea posed
by lecent advanoes ln astlonouy. thts uoEt ancleat of the
scl.eaoeE of aature has.alrays beea closeJ.y assoclated rttb
ths uost pnofouad of, guch plobleus. Sufflca it to recall the
dlauatlc atnrggle of rolld outlooks ovel tbo problea of
[a['s place la tbe Unlverse, rhlch ras apalked off flve
cgatrules ago by the Coperalcu letolutloa. Xaa5r aspecte
of tbia Brobteu have boea lalged, perhape ao LeEs acutcly b5r
cotrtgellorary astloaory, !

2. lhe Bevolutloa'lro Coateuoolaly lstroaow

lstroaoeJr bas t[ leceat deoadee bsco!€ oae of ths
epeelhead aleas of aatpral aa1€Etlf,1o adseacs. llbele lg
grorlag suBpolt for ths stalalpoXnt tbat the gclacc of ilre
Ulrlvelse ls gotag tLior8h a lrsr lg"olutioa.



EevelaL baslc polats ray be notedlr rhl.ch chglacterise
valloug aapeats of preaont-day aCvano€E iD aatloaory.

Ia addltlou to cardlsal lmproveaents tu astroaoryrs
tladltlonaL optlcal uetbods of lesearch, sevelal fuadamental-

ly aer uethodrE bave cone luto betag. Theee aler first, ladlo
aatronouy, and, secondl extra-atuosphellc uetbooE of lesealcb,
rblch bsse uade' tt poaslbl.e to reglete! tbe x-raxr the reoote

ultravlolet and !.nfraled, and the $al@a-latllatlon flon space,

and rlrtcb ber6 elso uaile it possi.ble dlrectly to study the

UooB, the planeta, and lntel-plaaetary apacoo

lbe boll.zoas of the obselvab1e Uulvelse bave been

gleatly bloadleaedl. Apert flotu. the eolal systen and our

Ga3.ax;r, agtlouooels are nor coaceatlatlng tbelr attentlon
oa studylng the netagalaxy, a gigantlc wolld of steLla!
systeus and othel extra-galactlc obJects. llhe uost dietant
of tbese obJects kaora to us today ale at dtstances of the

otdle! oi t5rOOO nl11lon ltgbt yoals away. Ilaiol fundarnente-l

legults bave been oltalned b5r systenatlcally sUrdylng
t'conventloaal' agtlononical' obJeats, whlcb make up coaulc

6yEtens--p1anets, suaLl bo&ies of tbe sola! aystent Eta'!E'

and the dlfftrse gas-dusty natter. IJbat ls Dost substantlall
borever, is that aa our bowLedge of the Unlverse rapidly
bgcoues broader and deepel, we ale not oaly discoverla8 evel

aer, ofteu surprlsJ.ag, propertles of alrea{y borrn objects
(e.g.' tbE flale actlvlty of roaly gtars), but are also dls-
coverlng obJecta qualitattvely d5-fferoDt frou snythlng that
aetronory dealt rlth before'

llbese a!6 @, ln whlcb there

occrir turbul.ent plocegsos that oftea take the folu of
erplosionsr deoay, and dlslntegratlon. Aloag wltb the

pheaomenon of the non-stEaqY state of ou: Univelse, tJre

netagalary, a phenomeaoa <tiscovered falrly Io!8 ago ' nention

should also be nadel fllet of all, of the actlvlty of tbe

auclel of gala:leE. llhe nuclel of galaxles &re bodles of
a bltbelto uidrnowa tylrl la whi'ah tbele take place ertreuely
vloleat noa-steady-state prooesaesr accompanted by ths
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genoratLoa of faatastlc anouats of eaclgy 6ofr-1o62 "r8",accordtog to pleseat-day evaLuatl.ong). Uentlon shoulil,
fulthemore, be uad,e of the dlscovery of noa-steady-state
gloups sod clustelg of galadea, roa-etead5r-state stellar
group8-steLLal asEo clatlore aod I upaHa8 oc iatl. one-aDd.
supeldlense stalsr or puJ,sara.

It ls thue a aotable featulc of, the lerolutlon la
coateupolary astroaory that the acleDce of the sklee bes
enteled a pellod of uost lqroltaat dlEcoverlesr rhJ.cb ale
reveal1a6 fiudaaental,$ ner and, fiutheluoler evel relldel
Bbeuorneaa.

ConsldelabLe succege has boen achieved la construotlag
well-subetaatLatetl theorles aad nodlels of nany pbsnoueaa,

obJecte, andl Blocesses la the Uulverse, aail ln lnoo4rolatt.t
thea la the geaeral syaten of p\yEical- IearaLa6.

lstloaony la a plovlng glormd for contenporaly
tbeoretloaL phyalcs. tr[any eclentlsts conaldel that ths
p\yslcal, cooceptsr larsr antl theorles hova tod"q7 ale La
prt"aolple sufficleut to lntolplot tbo ontlt€ &tverslty of
coaAitions od lheron€Da la oul Unlvetse. ldvanoea ln
erteniing tbo appLlcablllty of tbe lars aad theorles of
conteopola.ry phgrslcs ale Ladeed hl$ly J.rpleaslve. l{e[6r-
tbsless, there is no denyft:S tbat the congtructloa of
tbeorlee of nany noa-stoadgr-Etate obJects ln the UalvelsE
(for eranple, actlve auclel of galaxiee and tbe prooeaaes
taki.p8 Place la theu) tavallabl8 encouaterg Alfflcultleg.
Ia thelr atteupte to overcone these dl.fflcuLtles scieatlsts
are naklag use of theoretlcaL Llaes of reasoalng lnvolvi.g
tbe noEt ertraoldlnaly and extlavagant posalbllltles of
relativletlc aod guantun p\yslcs (1.e., tbe ldea of
glavltatloaal collapse). But theee coastluotlons, toor havs
eo far beea unsucceaaful.

Sbould the t&eorles of aon-ateaEy-atate plooessea ln
the Unlverse be ooastructeil rltbl^u thc flauesolk of tbe
firadanentaL laws of conteuporary pbyslcs, tlrey als certaLrl
to be ao r.urconv€ntLoaal. that thele ls evely loason to coa-
clude tbat the levolutlon i.a astronory hae spleatl to the



spbele of thsoretLcal aotLoaE about tbe Unlverae as rel,I.
But lt csn.ot be erclu<led tbat ths coustruotlou'of adeguate

nodeLs anil theorleE of tbe active uuclet of ga3.arles and

the proceesea takiag plice fur tb€d wlJ.l legulle evolvt'ng
nore geaelal, fundsloatal. p\ysloal tbeorlee tbaa a'le horn
todtay, theorles, aBpllcable to sltuations wbere gravitatLou-
aJ., relatlvlstlc, aad quanturn pbenomeaa are equa"1.\r imBortaat.
Iu that case tbe levol.utXon ln agtlonony will have brorrght
about new, revolutJ.oaary cbangee throu6hout tb'e entire
aystem of p\yslcal lealafut.

Coateaporaly astronomy hae na4e an apBreclable coa-
tlltnrtlon to ovolrlug a ecr.entifS.c plctule of tbe roll'd.
Eele we must aote, fl.rst of aII, tbe estsDlLshnent of certaLn
real featureg of the struotule and,, especla,Iryr of, the
evolution of tbe Unlverge. lhe evolv{ng Ualverae--whlcb 18

aot only expaadiog, but literally nexplodlngm*is, plobably,

Just as uallke tbe static Univelae portrayed by astronoily
at tbe be6Lnnrng of our aentruy as out conteuporary aotloas
of tbe vallablllty aad tlansuutatlon of atons anil elenentarSr
paltioles ale ualtke tbe iadlvlslble atons of dLaaslc pDgrsJ'cs.

trhat is tnole, dstlonory bas lalsed sEvelaL comp}ex

probleus that, by vlrtrre of tbeil vely rafirrer cau be solved
oaLy through the lnteractlon of nauy scleaceg. One exampl,e

18 the probleu of the posslbJ.e erletence of cosnlc civllisa-
tions and of EEtabllebJag coatactg wlth tbee. QBlte obolous-

Iy, tho eolutLon of such plobleus will be of tleuendous
slSBlf1cance not onLy fol astroaony ltself, but also for the
rbole of aatulal soieace, sLuce it wil} het1l to nake the

aatmral Bqlontlflo Blcture of the rorLd broader an(F deepel

stl11.
Ploglesa {a studyfng tbe Unlvelse !e touad qr ladlvlslbly

rltb plofou:rcl, actua-I1y revolutloaaly, cbaoges i.D the phJ.los-

opbLca,L foundatloas of coateuporer]r aBtloEory. sfiaajss of tbo
Uaivelge--ia some casea consciouslyr l.lr maa;r otbers BpoD-

taneousl.y--are gulded by tbe pr5.acipLea of uaterXallettc
d.lalectlcs. Ir thc fllet p1ace, these prlaclples a're applled'

hsre la a foru speclf,lcally refraoted tbrougb tho plJ'sn of
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tbs tbeoretLaal cogaltlve oouolalles of couteulnlar,5r
p$reica. Ia the secoad, Blace, dLaleetl.cs exerts ar €v6!
gleater l,aflueuce oa tbo [etbodologl,cal priaclpJ.es of tbo
stuEy of, the Unlvetsc (tbls has beea consldEred 1n dctaiL
ln sevelal of our ealller Brp"n"11. $1DdIIJ, la the third
plaoo, all tho tural.g poiats ln tbe evoXutlor of astloaory
have lnvolved ploblorns of rolld outlook. lhe stnrgglc of,
phtloeolhlca.l tlends over tbeea probLens, egpeoLally LB
leceat decade6, has be6Nr developiag uadsl tbe dontaaat
lnfLuonce of [alrC.sn.

9.'Belatlvistlc CosaoLorrv la ths l[lrlol of the
Strnlssle of, World Ortloo,Es

Acute clashes of rolltl outlooks ovel aonteuporarlr
astronory fl-aled up lu coraectloa ritlr tbe enel6ence of
lelativ1'etlc cosoology. ths plctrue of tbe spaoe-tLue
prope:stlee of the UnXverse on a lalge gcale patateil by
leletlvLetlc cosnolog/ drastlcalLy coatradLoted tladl.tlopal
vleng. Eere ale some of lts basLo features: the cu:rvature of,
the sBaca.of tbe UnJ.velse-a ploperty (descrLbed by aoa-
Euclidean geouetly) ![g! sannst be vlgua1l"seA glqrhlcalJ,yS
the posel.ble closeil, 1.e.., finLte, chalaotel of, qpaoo
(althongh tbs notlon of opea, L.e., inflalte, epaoe J.s

equal.J.y conpatLbJ.e rlth thoory); tbe Doa-steady gtate of
tb€ U!-lverseS the erl,stence of a slag1e nr.altlal nonentx
on tbe ooeaologLcaL tits scal.el rhloh neans that ttse nagc

of tbe llalvelsco-tbe iate:gva-L of, tlne slace oxllrnnl6o
bega-oannot.be luflaLteJ.y gleatl aad tbe eqpansioa of tbc
Utrlvolse flou a suall yolurc (fomallV evea nfloa a potatn).
BeLativLgtio comology legulleal thst sEvelal fiud^ueatal
p\yslca.l, ooncepte-sBaco, tLue, aad idtalfi-be glvea uore
exact aad generaL f,om.

It Ebould be leoelled that tbe radlsally uer aotlou of
tbE aoa-steadgr state of tbb large-scale Unlvelse rae glven
rclgbty suppolt 2t yeala aftel the dlgoovery of the alostnat-
lblllty and trangmtatloa of ators ard plaotleaXlif a{ntlt&couar
lt rJ.th the bllth of guantuu roechan!.os. lol coutqpolallcl



tbese vele closely laterrelated ll:cks t:r a el.ngle chaln of
evsutg ' whl'cb had blor:ght about a caldlaal oba:rge tn tbe

oId and the energence of a ner Blctule of the rolld''

llttle woncler tbat rnaqy aatula]' sclentists and phllo-

sopbers rho, adlhelrng to the scbool of trphtrrslcal ldeallsnr"
spoke of the 't(leuateriallEatiou'r of tJre atou, d:er sl.nllsr
pbJ'loeopblca1 conclusions rltb lespect to relatlvlstlc
cosnology. Espeolal'Iy actlve i.n th18 rosPect were ths

selt-knorn Brltlsb astloaomelE Jaoes Jeans, artbul EddlDS-

ton, and Etlward lftLae, wbo lnvoked the expanatT'8 Ualvelss

tobackuptbeirre3.iglousbellefs.|IbeywerofoJ.Iowedby
numelous ltleallsttc pb-llosophels, theologlaas antl otbel

outllgbt obscurantl.gts. Tbl.s furterpretatlon of lelatlvlstlc
coarnoloBJr from tbe standpoilt of tbe rellglous ryorltl outlook

ras based on the folj.owing pleuises: 1) the natellajl Uuivelse

oll6l.nateil throu6h an act of "creatlonrr by a d'lvine bein6

('creatlonlsn) and 2) the evol-utl'oa of the Untverse ls a

plocess of coatlauor:s tleglatlation. $Iithout aqy palticulal
cbsDges'tble''lntelpretatlon'toflelatlvlstl.ccosEolo8yhas
sunl.ved to our daY.

0n the othel band, soue nateriallsts (who actuall'y

adbered, to non-dtalectlcal natellalism) rele uDabl6 to

achlere a couect underotand.Lag of tbe eEssnco of tbe cbanges

tbat2oth-ceattuyaatroDolybadlntroducedlntoourhorledle
of nature.'llbey reallsed tbat tbe ealller, oustonary pJ-ctur'e

of the Unlverse had cone lnto conflict vlth lelatlvistic
coe&ology. But flon thLs tbe advocates of these vLewg itrer

tlre plofoundly erroneous coaclusion that relatlvi'slio
cogooloSycontradlctedtbsuaterla.}lgtoutlookxrreconclJ.ably.
They denied the seconil lar of therroodtrm"nr ca as a p$slcal

i lar because it suppoeetlly leads to tbe nthermal deatU' of
tb€ Unlverger eto.

Itgoesrtthoutsaylngtbatsuche.alhi].lstlcapproaoh
to relatlvistic comologyr far floo follorriug froo uateriaL-
't6tlcdialectlcsrisprofoundlyalleatoit'Ourphlloeophy'
lnnowayiuposesan;rtrwolld.scbeme'oanaturalsclence,
still legs doeg lt lnpose an5r notloas forrndeil on a mechanioal
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ptotule of tbe rorld ol rbat ls hora as ncorlooD B€nsgno

Irotd.a potuted out: trIt le, of coulge, sbeer noDgsage to Eay
that latcrd.alLsri... [eoaBsat{,1trr pro8essso a rneobanloalr,
and. aot tn cleotronagnetlo, or iooc othsr, lancsurablSr uora
corpLer, plcture of ths rolld of uovl,ng uattel."z [he dis-
covely of rlreLld'r pbenoaena ag a result of eve.r5r ner bleak-
tbougb inti prevlously inaccesslble areaa of natr:re provlrles
one of the nost strlkijnt aonflrnations of the d.la1ectlcsl
prlaciple'of the laexhaustlblLlff of tbe natelta1 worlil.
Tbe aoa-steadJr state of the large-scale UBtveiEe and lts
expanstoa loou J-alge oa the J,lst of sucb Bhenonqna.

lUUs roul.d seeu to be a natter acerceLy requblng
detalled consldelbtloa. But the polat ts tbat uany of tbe
oBpouents of naterlallsn to this day ascrlbe to natellaUstlc
d,l"al.ectlce such vlers sbicb have absolutely notbi-Dg in couoon
rltb 1t. Ia uany caees such attenpts betl.qT an obvious ten-
deacy to dlEtort tbe Me.rxlst rorld outLook as fal aE it
conoelna conteiuporary aatulal sclence. Iu certaj.a otbel
oases they are, plobab\r, due eluply to an liradeguate
acqualntance rltb orrr pbi.Ioeop\y.

$Lts appears to be tbe only posslbl.e explanatlou, fol
exarple, fol the statenent nade la tllts senae by tbe out-
standlag phgrsiclst lYelnor Eelsenborg. Quotlag certaln
elroneous assertlona nade 25 yearE ago. (slct ), Eetsenberg
c1alned, nithorit adductig any argu[eats, that 'rsoviet
pbllosopb5r[ ras uaablo to ficopen with lelatlvlstlc ooe-

7aology/ Ia actnral fact, bowev6r, on6 no loager eacourrters
practi.ca}ly a:ry lnstances of a nlhJ.lletlc attltude to
lelativLEtXc cosuology lD $ovlet pblloaopbtcal ol eclentiflc
llterature. lloleove!, la the past too tbls was ttre approach
of'bi no &eanE tbe naJortty of our scLentlsts, espectally
t[pss famtllar wlth the subJect. Oa the coutrary, iu DanJr

pap€rs lelatlvistlc co$lology waE tleated as an lmportaat
aer stage i-o stu{yrng the plopertles of tb.e large-scale
Unl,verse. At the sane tiue lt ras poluted out tbat tbs uodgle
of tbe bomogeaeor:r laotloplc Univelae. constlucted at the
ffust stage of the developuent of rolatlvlstlc cosuology were



too slqrJ.lEtlc. llhe Unlvelse ls ta leallty far nore divErge
and corylex tr'air tbese scbEnea.

Ia thl.s seuse what ls aeeded aad lE naturd le a
clltical (precisely crttLcal rather tben nXLtLlstlc or,
cowerseg, napologetlcl) apploach to existlng cosnologica!.
nodels aad schenes. Belatlvistic cosnology as a deflal,te
tlead, of scleatlflc exploratioa and as a plontsllg research
plogranDe le oae tbiag. Tbe erteat to wblcb thls proglarume
can be reaLLsed. today, on tbe basiE of acallable obsewation
d.ata, Ls quite anotJrEr.

A J.arge nuaber of toodsLs of the Uaivelser have now
been congtluctetl-botb wlth!tr the fruerork of relativLstlc
cosuoology ancl on the baslg of gcbeaes la whLcb re].atlvistlc
coenology is sonebor geaeralJ.sed. ![any of tbese uode].s bave
proved vely usefirl la frar"rng oBlulgns coaceralig tbe pro-
perties of the lalge-soaIe Univelse. It ie veLL houn,
horeve!, tbet corollarl.ee d.ellved flon a nathenatlcal nodel.
alrays {epeatl subetartlally oa the lnltlaL assuaptlons uade
1n constrructtag it. In oosu,ology tbs extent to r.hlcb theae
prenises ale la keap{g rlth obJectlve reality can to a
certaln extent be velLfied by analyeing th€ nodels of, the
UatvElse flou tbe staadpolnt of tbe systan of p\ysical taor-
ledge, glouaded on preceding ecientlf,lo plogtess (a celtala
lole can be playeil ia tbls b5r vallous latla-tlreoretLcal
cllterta aad pllaclples), But the baslc, decleive factor
ras and remalng the euptllcal' crlterLoa--the couelatloo of
these uodels rltb tbe suoptotal of, establlshed facts. .Any of,
the nathernatioal nnodels of tbe Ualvelaen cJ.aJ.nl^ug to
coueapond to tbe tlutb must take the firlLeEt posgtble.accouat
of at Least tbe fiudanental facts coacernlag the UaXverse at
ths dleposal. of @ateul,ola^ry astlonory.

Uaquestionab\r, naqr of the lelativl.etl.o uod.els of tbs
Ualvelse acsold rith the lsd-shLf,t Ias, rbeleby the relatlve
velocltleE at rblcb netagafactLc obJeots ale lecedLrg frou
oae another are ploporti.oaaL to the dlEtanoea betreea tbee.
At tbs gaue t1go noet of theEe uodels"?.e baged on tJre
assuq)tLo[ that the ULITelse la horogeaeous. In otber ro!d!,
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tbsy lgnole the faot of the itasulern Etlucture of oul
netagal.aqr, of the dlsclete dietrLbnrtlon of uattel Lrr tt.

llhlE dJ.screto shalacter 18 lefLeoteil i"a tbe extleueLSr
hhonogeaeous d,lstrlbutloa of stars ln tbe gal.e-{ee. Iol
thell paltr tbe galarles theueelves (vLtch la oost caacs uay
be ooasldercd fahly autoaouous, lsolated syst€os) ale aot
dlstrl.buted la apaoc at al.I r.rnlfolnly--they folu groups anat
clugtels. Ia ct?ect, tJre eatire obEs:rvablc leglon of tbe
D€ta6aLary ooaalsts of a 61gantlc aulbel of euch gloups aad
cLusters of, gal.rrrea. l[1bc of,ten e:plessed vleqnJ.nt that
ths spatlal dLatrlbutloa of these tloqpo aad clustele J.s
rathel oonspJ.cuously honogeaooua, osraot be accepted. llherc
ale relghty glouads fol coasider:lng tbat the clueters of
galarles foun rhat arE hom as supelolustsls. Iudeed, re
naJr suspect the exlstcucc of inhouogeneltles of even greater
scale 1n tbe distllbutl.on of natte!.

Uodola of a bouog€aeoua Unlvelse are tJruE ogposed by
tbe reel llalvelse, wbose fuadausntal ploBelty 1g an ia-
houogeaeous di.etlibutloa of, uattel. [hJ.s ts a faot that
carnot be Lgnored.

Bron thLs lt folLows that rodeLs of the UnLvelse bullt
oD Eucb vulgar el4>llficatlons as the assrrnptloa couceming
the bonogeneous d,lstllbutlon of natter scalce\r dlege!rye to
be treated aa Eome fetish. llaqr corollaliea fiom theee
uodels are by ao tnaaas tluefirort$, since they ale dus
precJ.sely to ovelslnpllf,ted lnJ.tlal. aasunptioas nade to
factlltate calcul,atlons. lflhe further deveS.opuaat of le].ati-
vlstic cosmology, lt ssens to uE, nust ploceel ln the.
dlrectlon of deEcrlbln6 tbe Bropertles of the lnlomogeneous
Unlverse (iatelestlng rolk in thls reepect has been doae,
for exarpJ.6r btr thp Soviet cosnoJ.oglst A.L.Zel.nanov).

Wtthout ln aay ray Justlfylng nlstakeu later.pretatl,oag
of le}atlvlstic cosoology, lt bas to be aoted that at the
lnLtLal. stage of Lts developu€lt a celtala ueaaure of
aocptLcal. attltudo to it, palad,oxicaLJ.y eaough, rae dlsp].ayeil
even by Eoientlsts wbose rolk conttlbuted thE nost to



progreaa ln tbtE a.lea of, Ecieace. Al'be$ ElaetcLat who

forroded relatlvlstlc cosmologyr at fllst deecribe'l Ure

coucluslon coDcelrllng the noa-steady state of, tbe unlverse

a8 nsuspect,' (be later achorlefued b1e euor). Edlrilr Eubblel

rho discovered tbe netaSalery and the rrasd-shlft larn, aleo

leaaed torards tbe vler tbat the netagala:$f Ls not expandlug.

Ibese doubts entErtalned by ealnent scLentletE bad ricle-
spread repercusai.ons, they wele eraggelated by othelet wLll'e

less conpeteat people (sclentLets and non-scleatlstE autse)

oftEa turaed tben lnto a direct denlal.

ScleutiEtsworklagwltblntheframewolkofuaterlaList
dllal.octlcs bave for sevelal decades aow been provla{ng

laterBretatlons of reLatLvistlc cosnology that would nake

poaslble a rell-founded crltlque of all folns of creationisn.

Ebese couceptlons ploceed flou aa aaal-yals of tJre ques-

tloas what ls the UalvelEe aE an obiect of cosnoloSy? In
otber wordEl tbe Broperties of wbat system (orr perhapst

uhat systena) ale deEcrlbed. by vallous ooonolo6lcal uodels?

Tbis ls by no ueans a sltlple guestlou. After a111 uo euplrlo-
a1 ueane (uallke the objects investlgated by tbe overshs]n{ng

uajorlty of other natural. sclences) have Lsolated tbe obJect

of cosnol.ogyl the Universe a who1e. It can oaly be ertra-
polateO.

Ebe uost widespread vlerpolnt today ls tbe tladLtJ'onal
oae that the Unlvelere as a wbole coupllaes neverytbla6

eristlng't in a celtal.n absolute aetrEe ol tbs ntotallty of
all thtagsf' 1.€., tbe eattre naterial wor].d vlesed floa the
etandpolnt of lte p$eical.-astlononlcal plopertles (the
globa1 aspoct of tbe uaterlal world). OttE ls tbe sole
Ualverse, tbele ale no othelg. Ehts neeDs, fol examplet tbat
tbe space-tiue nrollcls[ ooasialeled by cosuo]ogy encouBass the
whole of space-tlmer etc. Tbis vlerrpolat uay there ole be

traced to tbe undelatsnatiDs of the ualverse as a whole tbat
Alistotle cbamPioned lu his daY.

Accordi.ug to anotber vlerpoi-ntr tbe Un:iverse as an

obJect of cosmolory lE noverythlng existing[ aot la sone
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absolutely gcaclal ad flaal s€Dse, tut'aerely frou the
gteldpolnt of a certaLrr staxe of oractlce aail cogdtlon.
Itone of tbc nrodel.s of the Unlversen sill be able to
erooupaas the global featursE of tJre be:haustlble netellal.
volld. Srely uaJor nbloadenlng of borlzoas' j.D astloDory
(oa the euplrtoal or tbeoretioaL level) wlJ.I conpel ua to
expaai the totallty of p\yslcal. obJects that we consldel
to erlst; ln th:[s ray the coacept of tbe [Unlverse as a
rholetr w111 be geaerallsed agata and agala. Our Uaiverse,
the uetagalarqr, i.a not the only one. It.is qulte Bosslble
to assutre tbe exLsteace of otbel lJblverses (ueta6aladee),
too--ielatlvely autononoue or quasi-encloseil. systeus rith
tbe DoEt dl5.veree plopertlee.

l!:rue, thls glves llse to a cllfflculty of a terniaoLoglc-
a]. natule. l[b.e tem nUaLvelssrr hae for centurleg been useA
to uean tbe rrnaterla[ rolld[. Oul v5.erXrolat, evid.eatly,
lequlree rejeotlag that tratlltLon.'The te:m irUnlvelssrr ls
re6ar0ed,.as a generlc cosuologlcal te:m; lt deaotes a
p$eiceJl systen of a msxluun ordel and scale kaoqr to con-
tenpolary cosmoJ.ogry. llhe teln trnaterlal rorldrr la phiLo-
sophlcal aad ls used i! tbe seuse of truatter". Such a
sepalatlon of coacepts is qulte a oustoualy plocedure ln
gcLence. Ihe concept of natter yast at one time assoclated
rltb a hJ.etollcaLly tlanslent tevel of co6nltioa of lts
coacrete propcltlaa (lt wae ldeatlcal., say, to tb.e tern
'aubstencerr). Irenla, rben analyslng the leosous of levolu-
tlou ia ZOth-centuly p\ysics, gaye a definltioa of the
phJ.Loeopbloal concept of uattel freed flon tbe coastraiDt
of b ltnk rith ary coDcreta p\ysical. propertlea of uatellal
obJects.4

SlntlalJ.y tbe philosophlcal coaoept of causality in
uaterlallst diaLeotlas ls i.umeaEurably ricber and broadler
tban Iaplacers coacept of cleterni.uleo, rhlch characterlee
on\r oae of tbe forus of caueallty. Ia eractly the seme way

lt ploves a€cessely to &istingulgh tbe inflaltely dlvelse,
laerlraustlble natellal worlfl and tbose of-lts flagmente that
bave enteled the ephere of practice and copltlon, tbe



biggest of u,hlob (1o scale anil nagpl-tude) is the UnlvereE

(Ilalvorses) r studied by cosmology.

This standpoi.nt i-s, in olu view, conflnuedt for
exa&pler by the lnteresting ltleas coaceraing tbe oonnectloa

betreen the niqro- antl uega-uorltls (for example, the hypo-

tbesig of frlednons), rhlcb ate now belng developed ritb
succeso bY a nuuber of PhYalclsts.

lhls genelalises, as it were, tbe old idea about the

nultlpllcity of wolLdls formulated by anclent tbinkers' It
now, howevel, luplles not a nultipllclty of wolJ'ds ia the

Uplveleer but a utrltlplicitv of tlre Univerees tbens,elveE'

Of cou.lse, aLl tbeee ilrnerolxi Unlverses (apart fron our ora)

are for the presert purely bytrlotbettcal obJects' Eowevert

the fact tbat thelr coastnrction by lleala of theorettcal
p\ysics Ls conceivable compels us to tleat tbe ldea of the

nultlpl.lcity of Universes la earaeEt', This idea--as fal as

can be judged fron tbe present-day sltnration--ls sJ'owly but

surely galai:rg ground' as one of the nost eubEtantlal cou-

poaeats of tbe plcture of the world offered by natural ecl-
ence. But tbe dilema of one or Dany Uslverses wil'I ultimate-

ly be resolved onty by aew eupl:llcal dlata' Fol the Bresentt

we canr natulally, speak only of ways of 3o*slaiing tbe

ptoblem.

Clearly, this d1.leuna has a Dost dllrect beali'ng oa tbe

ploblen of mants Etatus in tbe sorld. Evea iu its si'upleat

varlant--tbe tbeory of a houogeneouE isotroplc Universe--

relatLvistlc coeuolo6y bae ailvaaced furtber aloag the roatl

of elLu.laating antbropocentrisu, tbe fLrst step al'ong whlch

waB takea bY CoPernlcus.

IfourEarthlEarank.and-fi}eplanetrevolvinSalorrad
a rarrk-and.-fLle etar Eltuated in a peripheral region of a

rank-and-flLe stella! systemr the Gal'axyr. vbicb, la tarrnt 1s

oaly one of uany tbousandE of ailllons of'such systerst and

if, firrthernorer al.l polnts (and all &lrectlons) in tbe

Unlverseareequal,anynotiongabouttb.€exclusivenessof
orustatusintbeUnlvelseploverrnteaable.Iadeetl'the
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coaceBt of tbe uulttpllclty of UaXverses takes us nucD.
fultber. If tbe aetagalary Le aot an a1l-enblacing systom,
bnat nelel;7 oae of uaay such syatous, tbe etatus of oul
(as, for that nattel , of any othel) blvilisatloa in the
mrldl plovea even butblel.

lhe nert lupoltaat question lE that of tbe extent to
rhl.eh coenologlcal nodele basctt on such siupliflcatloas eg
tbs pltactplos (ol postarlates) of tbe bonogeaolty aoal
leot:eopy of, the Unlverse nay be cousldeleal adequate
leflectl-one of obJectJ.ve reallty. As stated ealller, nany
argunents--tbsoletloal ag rcll, as eup&1oa1--corpgl us to
take the rler tbat tbese postulates leplesent a 

"ery 
lougb

alproxlaatloa of reaLlty, applLoable oaly ae a f,tlat step
ia coastnrcttng a coslolo6Lcal theory. llbo ftrrthel develol>
rent of cosuology mrst leEult ln or:l-tak{n6 Lato accouat tht
stluctulal aatule of, the Ualverso (lts 1alge-scale lntrore-
geuelty). Such ortr€Dlst coaaluslouo as, fol example, the
coacept of tbe 'rzerg radl.ns, of the Unlirerse at an xlnltlal
Donmtn of ttte, rhlch evon nor aEea the result of Uttlc
fouaded ertlapolatlou, rllJ. thea aluoet celtalnl5r be illE-
carded as d1lect coasequeaces of, cnrdE ovelsiryIlfleit
assurnptloas.

Tbl,chever of the above tro vierpolnts regalf,rng tbe
obJeet of comology ul.tipatoly ptoves cLosel to rea11t5r,
ieithsr leaves anJr roon in tbe UuLverse fol any auBe!-
aatulal forcea.

Ilet us ss6uE€ that the vlerpoJ.at that provea correct
ls thc one accor(Uag to rhlch the tbeory of tb.e crpm<ting
Ualverse hae es lta obJect the entlre totallty of nall
matteltr (whlcb, ln our vier, Eeens lesa probable). But evea
ta that cage tbere rill be no grouuds--needless to aay,
except preju&ice seeki-ng at ary oost to nharnessl cosuology
to the dognae of tbe cleatl-oatsts--fol sfaintng tbat any
oast of oreatloan took pJ-ace. Fully eppllcable to flre state
of vely htgb deaslty at the trlnltlal. nonentil (rhlcb gave
rise in tbe course of firrtber procesaes to the pneseat
stnrcture of the Ualvelse) are the follori-og wol(ls of



fledeifct nngela regaldlng T-maaueL Eantts lttea of prt'uoill-

lal nelnrlel i'It ls pllmoldlal aebula, on tbe one haadt l-a

tbat lt 1g tha orlgln of the e:d.stl.ng celestial bodlest and

oD the other haad beoarrse lt ls thE earl:legt f,o:en of, uattel
rh1ch re bave up to aor been abLe to rork back to' llLis

oortaidy doeE not exolude but latber i4rllee tbe eupposltlon

tbat befole tbe netnrlar stage Batter Baseed tbrougb aa iro-

flalte selleE of other folus.tt5 lf,, hoseve!' EB accept tbe

nore loglcal standpolnt that the netagalary enblaces aot

the eatlre oaterlal rolld, but lts f,iaite ead noleovel

llnited leglon, tbe creatlontet speculatlon ovEl conteupolary

coEuology appeale svon rlore sclentlfloally unfountled'

Nor doeg tbo agsortlon about an lnevltable ntbe:mal

dleatbrt of tbe UuivElse fl,atl aay eupport ln relatlvlstlp
oosuology. Belatlvlst.to thernottyaantcs Broupts the con-

cXnslon that the Unlvelse wlLl never reach the state of
ttbE:mal dleatbn, ovoa ehould eatlopy iaclease boundlesaly'

Tbe lrrevelslbl'e <levelopuent of ou^r Unlvelse rrlll uever

o€&Bs. .Aqy of 1tB Etates caa Brovq flaa-t oaly ln a lelatlve

EclaC-SatbsoonoluElonofaaertalnplocegsofdevelopeeot'
rhl.ch rll.I glre rlse to ere! Bet Etates ol folus of novlng

aattet. lBba sane, frou oru etantlpol"nt' must be tnre of otber

Unlvelses, rboso ed.stEnce oaa be aeaunecl' antl evea [o!e to
of tbe poteuttallJ lnft"nlte totaLlty of Euch lhLvclges'

fhlg ueans thst evo]'utloaary, relativlstLc coeno]ogy

BloYos corpatlbLer i.n tslus of rolLtl outlook' onLy rltb' tbe

pr!.ucfpfc of the t^af,talte eelf-derelolment of nattelt rhLcb

l, oo" of the ooolnergtonesn of uatErtali'Eu' But tbls doea

lot ItXaust ite lol,e 1o solvbg ploblas of wolLd outlook'

r{thly substa4tlal too la tbe fact that coateupolary natulal

aolencs le gradualJg dlsceralag tbs llnks betreea tbe oxpan-

sloa of, tbe UnlverEe and tbe preparatioa of tbe conditLoas

fol tbe orlgla of Llfe and lateLllg€aoe' It le becon5'rg

atEalsrt that llfe aad iatelllgence can evldeatly develop l.a

by no seaDa ar5r coeuoLogloal coaditloae' those coadlltlons

rerc LaotsLag at the eally sta6ee i'n tbe evolution of oul

Ualvelgc. Eboy aust becoue lese enil Leas favoulaible tn
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oroillatlng lhtvelEEs at tbc lbtEr stages of thoil coa-
plessloa. .lnd elace tbe blltb of a eognltlvo subJsct
rcqui.res Oetlaltc couill-tloas on e cosnoJ.ogloal soale, tt
nay weIL Brov6, as .4.!.ZeLaanov bas polated out, tbat.
oertala ptocossea ln th6 Ualvelse take place rrrltbout rit-
asssesF. But frou tLts lt does not at all follov that tbey
als nunrrrrorabler. 0n tbe eontlaly, oonteupotary astronouy
BlovLdes oonvlnciug proof that even pheaoneaa andl Brocesses
that took place tboueaaAs of alllloas of yeala ago ol eJ.se
ln lemote reglons of the Unlvelse, can be lecorstlucted.
la the systom of scientlflc learnlag. Thls ts achleved, by
calefirlly studyrng the |ltlacesll they bave left behind ta
the present state of the Unlvelse or some speclflc cosloLo
Eystem. Astrophystos fulnLshes nuogroua eranpleo of tlo,ls.

4. Astropbyslcs and Wor1d. Outl-ook

lhs probJ.eus of wol1d outlook raised by astrop\yslcs
a.re belng so1veal undel the donLnsrt lafluence of tbe ldeas
of aatellalLEu and dlaLectlcs. Ilowever, here, too, opposlte
laflueaces make tb.erselves feLt flom tlne to tlne.

One sucb problen, d,lscussed especlally beatedly a fet
decadles ago, ras preclseLy the pmbleu of wbether tbe past
(antl futule) of cosnlc systeus douLdt be stutlled obJectlvely.

|lhe cosuogonlc coaceptloa of Janes ,Ieans was at that
tLue aLaost geaeral\y acoeBtodl. It foLlored flou that con-
cept5-on tbat al,L Btats and stel.lal systens had alisea
approrhate$ at tbe same tlne, at some dlsteat epooh
(perhaps, hua<lretts of tbousands of nlil.J.ous or b1lllons6
of yeals ago) aaal are not folned auy loager tod.ay. But lf
tbis rere the case, obtalar.g any rellab1e hlowlefuo about
the processee of Etal fonoatloa ras, ag Jeang consldeled,,
plactLcally out of tbe questLoa. By stuqyr.g the oo.nftr.sed
ntlaceett of these prooosseo, IIrore or less p]austble bypo-
thescg cou1cl, of course, bE const ncted. But they rouJ.d
alrays rena{T nebulous and ratbel subJectlve lLaee of
leasonlng--aotblng uole. Wbat actualLy took place would
Deve! bi tealnod at all reLlably. Accolcting to an evea !Bo!e



€rtletsc vlerpol"at, tbe Eeleatlfle solutloi of sucb ploblels

ulti.uately results lb i"upasse' Such canitld1y agnostlc vl.erE

nultu^red oreatLonlst coacepts' Adlvanoea ln abtlop\yslce hatot

hoyeverr conpletely dmollsheit aII Euch arguuents'

Sov1et aetropbys!'clsts have eEtabllsbed tbat stars alla'

not indlviitually, but la glouPs ard cXuste:r6' and' tbat var-

l.ous steLlal SroupE and clustels dLffer in age' Some are olill

tbelr age being couparable to that of our entEe etellar

BJrsteE, tbe Galarqf, rblle otbers are llteraLLy inew-bomtr'

Tbe tliscovelies i.[cluiled tbat "ceatroE of, star fonnatloai-

Bteuar assoclatlone--foLlosea w suPel-aEaoclatlons' llorg-

over ia otbel galsries aE seII as our osn' It beciue wldeat

tbat tbe procesB of tbe foluatioa of stars flom ple-stellar
pattel can J.a pliaolpJ'e be obscl:?ed' dtrectly' aod we nor

etand poised to acconpllsh tbls' ![any of tbE l.ase goveral"og

atar fortratioo alo already kaotrtl' UafortnrnateLy' tbe Datuls

of pre-stellar natter and the uecbanJ'se of tts transfoluation

lato etars bas aot ypt been elucldatecl'

Two researcb plograunes and, accordinSlYr tno coaoeBttoa'

conp€to in thJ.s fJ.eldl a) the traditional' ol-claesl'ct coa-

captloa, vihicb le fouaded oa tbe ldoa exp:cessed in 6eneral

philosophlcaL form by the tbLnkere of aclEnt tiues' aanelyt

tbat stalg arlee fron dlffuse uette! as a lesult of lte

condeaeatlonr aJod b) tbe non-claselc (soaetlnes refer edl to

as tbe BSrrakan) aoncepti"oa, naue\r' that etals anil d'tfftrgc

natter alise ia the cou:rae of tbe di=ect1y oPposl'te proosaa!

.the disinteglation of uaeslve and denee or even supertlensc

bodlce. stollal couoeptlons compete rrlth respect to galary

fo:matlon. Orr vXerpolnt is tbat alt' Btatrst 6te11a! gloupat

aod subsyeters ln S.f"*lt" allse thlowb the actlvlty of

the nuoleL of correepoatliug ga1a$'os (tbe subEtance of tbe

nuclei ls in a state ae yet 11ttle studied bJr pbysloo)' It

ls the dlivelEe forns of th.e actlvity of nuclei tbat account

fol the e[ergeDce, inslde ga]axlcsl of bodies that hrra lntp

stars and dlf,firse nebuLae'

ghereas tbe foruel coacoption is developlng wltH'n tbe

francrork of tbe coateEpolary qu^sntlln-relatlvlstlc pictule
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of the wolld, and represeats lte oxtenslorx to tbe aloa of
astrop\yelcal. pheaouena, tbe lattel couceptioa ploceeda
uucb firther. In a certaj.n Eenaa Lt nay be regarded as tbe
os€e(ln of a aer, not yet or€ateal plcture of the rorJ.cl, wbLah
rXU. be based on !o!e geaeral fiuduentaL p$slcal tb,eoliee
thaa ale kaorm toda5r. such a piotule of the ,oifa w1]l bave
to be developed la cletaLl once it beooraeg evident tbat tb€
acttve processea 1n the nucLel of galaxlea (anit, at ary
late, aoue of the othEr non-etead3r-state plocesaeE i.D tb€
UalvEl6e) cannot be aocouated for by applyrng only tbe lars
aail theolles of p\ysice that re hor today.

Eons astloB\yEl,aista belrjeve tb.at the atteupts to
iaterpret these Blooessco rLthln tbe framerolk of hoora
pbyalcal lars have aot yet pro&rbed any obvlous fuadaneataL
dlfllcultlee ol coatlatllotLons. |lhe ooadltl.oas erlstlng la
all tD6 aetlop\ysLcal obJects kaom to us today, they nala-
tala, are aot so ortloas tbst adequate nodcle caroot be con-
stnrcted for alL tbsee obJects rl,t&out leaortlag to ladloal-
Xy ner arplanatlons. A colosaal anount of, rolk to bu{Ltl
uodcLs of, tbe Lnnel stmcture of various oosaic bodLes has
bG€D oarlr.cd out oa the basiE of thla leaea,rob ploglaule.
those noilels take tato accolrnt palt of tbe knora faots
cbaraatellstag ths lce.L Blopertlcs of oomeapondlnt obJeota.
But, besidee tb,la, sonc nore ol lesg sttll hypothstlc
assuqrtloaa rEle nads J.a oonstluct{ng thsse uodclg. Fot
exapler 1a constluctlag nodE1e of the ]..e1 stnrature of
stars (naay of rhJ.ch lt ie custo[aly to conElder falrly
reII fonud,e0), theluonuclea^r fuslon roactlone of this ol
that type were assu&sd to be the eource of stella! en6lgy.
Sor the $un ta lto pleseat state rbat ie hrora as tb€
plotoa-protgn reactloa is oonsldeled to be the naln mechanlsr
of ener$r 6eaelatloa.

UatlL lec€ntly ao dJ.lect vellflcatLon of EteIIal uodel.E

alpealeil Boselble. Such, verlflcatioa wag }lalted tci i.adLrect
procetlrr.loe, Doreover by ao &eaaE Bralaltsoing rellable
!.snlt6-to nnatchLagx the theoletical guantltles gba!act.!-
lclrg the uaao, lutd-aoglty and radll of the aotlele of stlrr



at coasecutlve atagea of evolutlou vlth tbe correspondlag
guautltieE obtalaed flou obsewatlong.

But the aetonlehlng atlvaaceg of, astroB\ysicE la recent
years bave partly cbsrgeal thlg stat6 of affalrs. fhe tbeoly
of,thelrnerf:rrrctrrreofstalsprediotsthatthetberno-
auclear firsioli reactlors tu the 1aterlo:s of starE must glve

llse to a Deutrlso flr:x of ilefinlte deasLty. Tbese particles
Eust--practlcally rlthout i.nteracttng rith the substaDce of
tbe Etal--euelgs and dlspelee ln spacs. It has nor becoue

possibJ.e to e4peri.acatalty registel tbe neutrino flux from

the sua. Eoreverl ta tbe oouIEE Of nuaeroug aad ever rnore

leflued erpellnoDts no aeutrl.nos of solar ollgln bave beea

rcgtstered. TbJ,s bas prodluoed a SlalLr€ ooatra&ictlon
betreea tbe emplllcal data aad coateulnraly uoilela of tbe

tnnel st:nrcture of tbe Su:r.

oneothelcontradictlonsboulitbenotetl.lllertlguo]ry
LntErestiag lnveetigatloa (drose leEults bave alread'Jr been

publlehett) was carlle0 out leceatly at tbe Crllean latlo-
pbJrsJ.cal ObserwatorT under tbe supemlsloa of .toailenlcletr

l.B.Se?ela;r. lBhe onr:r of tbe uatter is tbet thls lnvesti'ga-
tloa has revealeil a puJ.satiou of oul Su!-tluet not a very

slgalftoant one--and deternloed tts perlod. }\rlsatJag stsrs
havo long boeo trorn Ln astlop\ysics, aadl thoJ'r tbeory la
rell establlsheal. But tu the oase of oul sua the pbenonenon

of pulsation ls eatilely aer an0 uaexBeotetl' It ls also

eDtllely at valiance rltb tbe bltbErto acceptea uoaoLs of the

Suars lnner gtructrue and oasts a Yary dark ehador upon thil'

CoasidelablJ rqre [uDerous anil serious ale tbe dlf-
floultles ana contlatllctlone eacourltsled Ja atteupttng to
conitrrct--ou the baslg of hom"p\yslcal lars antl conven-

tloaal notl.onsluodele of, the actlve aucLci of, gatad'ee ed
ccrtaLn othel llorctlcn obJects dlscovelEil by conterpora.ry

egtlopbysics. lnd altboqh lt cannot be ruled out corBletcly
tbat Euch attenpta wlll. succeed, tLLs appoers to te legs ail
loaa 1ttse1y. lEbe ner facte, fal froa helpLng to ovolcoec

ad.sting dlfflculttes and coatla&lctions, often even tead

to bel'gbtcu thcl.
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lLso roltb umtloniag 1s rhat is }ororn as tlle oparado:

of lasgn, whloh bas Lately ags{n attlactEd the atteatLoa of
astlop\ysiclsts. thls paladox conslsts ta tbE folJ.orlrg.
If re assume that a cluster of galaxles ls atablor rE crn
Evaluate the avelage DasEoa of ltg constltuent 6a1axles.
llbese quautitles ({Vamfc laaEea of gal.a:tes) tuln out to
be ualeallstlcaLly great, rhlch is sharpJ.y 1a confl.lct with
the eEtlmates of the masees of galad.eg obtalned by other
netboalE (eay, fron tbe lnuLuoalty of galarles). l[he dlg-
clepaDc!, ls sonetl^mes of the older of, eeveraL tea-ol evea
bundred-foId. Such a rtnagg paladot' ls oharacterietic not
oaly of cJ-usters, tut alEo of nany double or uultlpLe gala:qy
eystens. Iet lt cen be accouateil fol fu1J,y if we asatrri€ that
the laltlal pleuise about tbe stabllJ.ty of clusters Ls

actually rrotrgr i.e., that clustels ale not la the stea(y
state, tnrt ale e4panding and dlslategratiag systens.

thls last conolueion, reacbed, by Sovlet aetlop\ysJ.olst6
as fal back as the 195Og, bas Ehce recelved dlverse support
--auazlng lnstaaces at the d;manrs bstabtLlty of nary sya-
teos of galaS-es have been fllecoveleit. On the otbel halrA,
attenBte bave been rnade to,lefute thls coacl-usXon. It ls
aasuned, for example, thaf wlthla tbe clustels of galaxlea
there nay exist enollous uasseg of nconceal.ed'rr invl.sible
matter. [hese Balrses were not taken iato account b tho
Bapers th.at conte{ned tbe coaclusl.oa concelnlag tbe LuEtablL-
lty of clusterg. Eencer th,e nnasg paredox[.

Such coasldelations csnnotr of course, be eclapped
entbe\r. But tb.ey do EEem lather artlflciaL. In ortLel to
oonstluot nodel.s of etable cluetels of galarles lt ls la soue
cesea aecessaly to agguns that about 99 pc! cent 6f tbs
total mass of tlre clustels ls concentrated l.a forns of, usttel
tbat we do not obge::ve.

Wbst neeid 1g there to etlal"a oul tnaglnatlon la thls
ray? [be fact 1s that If clustera of galaxleo re!6 foncd
by the coadeasation 9f dLffirse aatter, they rould 1a alL
oasea be stable syateus. llhele coaseqnmt\r allaes E coD-
tladlotlon betreen the conceptlon of the f,olnatLoa of



Ba1cdc! balad oD ooBlodloaal ldeas and what is oae of
the nost firnctaneutal coaclusioas of contenpolsry astlo-
p\yslcs. trbe quest for 'tconcealedl masstr ln cLustels of
galaxies is eviitently due, above aIlr to tbe wLsb to
resolve thls contradlctionl or, at aDJr rater to rake it
Less acute. BLt t'hele ar€ sufftsieatly DanY weigbty grounds

for consldering tbat atteeptE to resolve tbe rtuass paladorr

in thls way will pxove ineff,ective. A dlfferent approaoh

appears to us to bold out ruch gleater ptouise, Astro-
pb5rslos oftea conea up aga{nst rmerpected pbenonena antl

regulalities, whlch oouLd not be predicted on the basLa of
tbe exleti.ag systero of bowledge and whlsh d'o aot alrays
fLt lato the contenporaqr plcttre of the world.r fhe tletalled
quurtltative developnent of the uodeL of tJrls or that astro-
p\ystcal obJect seena exPedleut only af,ter lts euplrlcal
sbaracteristics bave been studled sufficlentLy tholougLly
and corpreheaslveJ;r. Ehls oakeg tt posslbLc to const:nrct

a nodel of tbe obJect rttbout too eoaJectulal ol a:ebitrayy

asumptlons.

Tt iE along tbls patb tbat sevelal fundaneatalLy oew

facts and euoplrLcal laus have been dlscovered, ribich, Lt
ls beconi:cg in*easlagLy cl"eal1 caa be ercplalned only by
generalislng the systen of borm p\yslce.L lass md coaEtruct-
lng a new physlcal plctrue of the rolLd.

Whlchever of tbe tuo afoleneationeil coaceptioaE proves

correot (the eruer6eoce of entlloi.1r ner ldeas cen'otr of
cou^rse, be rulod out elthel)r botb a!€ clearly based oa tbe
pli-aciples of tLe uaterlalistlc solld outtrook applletl
epeciflcal.ly to astlopb;rsics. It ls eepecially l':qpoltant
that botb coaceptlola ale fouldect on the prlaclpte of tbe
gelfdevelopnent of nattel, rhose notlve force is th€ latel-
actlou and. confl.Lot of contradiotions. llb€se oooceptlous
dl.ffEl not ia the rorld outlook tn rhich tbey are rootedl,

brrt iD thelr cornectlons rltb dlffeleat natnual ecibntlflc
pl,ctrues of tbi'rorldt. llhey ale' of added value i:r solvLng

. probleus of rorl.tt outlook b6cause the stud,y of the igoceeses
of cosnLc evolutton bllagE us rlgbt up to gatnrng ag,tmdal-
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staadLag of the coaclete condltLoas 1a rhlcb lLfe and.
late)-llgeace &roos ta tbe pnlvelse.

e. Uan and the UnLversel tho Eobleu of
Ertraterrestrlal CivlLlsatioas

llaqy i.qrortant plobLers of rorld outlook have leea
lai,sed ia connectlon rltb tbe ploposals to seek ertra-
torreetrlar clvilLsattons snd the d.ebate over the pogslbi.r-
lty of 6sf,slltsh{ng contacts rrlth tb.en. For the pleseat we
uust coaflne ourselves to foluul.atlag these ploblens and
to the nost Luttlall attenpts at tacklrng tbe1l solution.
.Actuatr.Iy, we stald oa the thresholal of uadelstendt{nE }ror
daep aail, at the sare tlme, bow ooupl.ex these plob3.eus ale.

.lt fllst glance, dllscnsslag aay plobl.ens of thts kiail
DaJr ssem a latber steltle occupai.lon. lftel all, no ext:ra-
terlestllal civtllaatlon hae yet been dLgcoveled; what ls
uole, lt is ulboxm rbether they ed.st 1a geaelal. N€Ber-
theless, Lt bas to to adnttted that problcms of world out-
,look conaected ritb thls ruultlfaceted. trend, of Eoleatlflo
enqul.ry uaquestlonab\y aleservo atteatloa.

Even La the (al-uost,.{aoledlble) case of aIL queats fol
extratelrestrlar ciilLLgatLoas provbg ulti.aately corpleteJ.y
unsuccessfirll tbe d,J.scuselon of tbeEe plobleus caa stLll be
of great benef,lt. |Ihs potat ls that aLl such dJ.acugslons
bave a nost dLreat bes!{ng upoa ou! ora olvilieatlon. wb,eo,
fol exauple, it ls estLuated hor nanSr othel inteLLlgEnt
clviLlsatioas thele nay be la our Galarqy capable of eEtab-
ItsbJng ooatact rlth us, luavitabl;7 guoh estfuates are baeed
oa sin asaunptloa of tlreil anthropororBhlc chalactel ead oa
a sluLLallty of, the coulEe of tbeb tecbological deselopuent
rlth that of our or:r aivlllgatloa. Wboever EEtl^uates thc
Brobablllty d the orlgin of }lfe on planete olbttlng otber
etals of the Galary lnevltably nhaB ton beal la m{ndl the
coadltlone ln rblab llje arose on Ea,rth. Uhea dlscuEsrnt th6
probJ.ers of the orlgla of iatalLlgeoce (aad clvtlisatloa),
ve Llkerlae adropt as oll! laltlaL preuLee tbc asenrryttlon tbat



ert!eterrest!14.1 LateLLt.elbnoo poaaesEoe esgentiaL featnrreE

of oru owu 1atelll6eace. 3l:a&11yr whe! we consi&er the

plobleros of tbe tecbnological' deveJ-opueat of cosnlc clvilLEa-
ttons, we lnevltabLy aaalyse contempolaly aod posslble ftrtule
featules of oql or:r techaology. Whea speakt'ug of the ploblens

ofrorld'outlookcornectedlrirttbextrateuestrlalclvlllsa-
tlons, we thuE iaevltabLy view, as it wele, 'rfron the side-
lLoesd or ,flom a oosuic stanttpoiattt oul ora etvlllsatlon
and the Brospects of lts tlevelolmeat.

Ehls apploach ts, theref,otet h18b1y lJultea' !o uet

dlalectXoaluatel!.allatsrltseensalDostobolousthatir
actual fact there nay exlst a gleat dJxerelty of fo::us of
I1fe asd lntelltgenoep aad tytrres of clvi1lsations arA

technolo5l9ar h tho UDITelse. I\Lrthernoret tbe ooncept of
aD oxtteue dJ.velslty of life folrs belng poeslble i.a tb€

Ualverse (speolficallyl non-protein llfe forrs) ts ful'Iy
Ehaned by uaay natrral sclent!.sts Ln otber couatlleel wboge

philosophical vlers are not Ualxist. It is extleue\y in-
tticatlve that aot ouly sclence-fictlon writersr but nany

speclallstElntbomost(liversefle]-dsoftbelearnJ'aghave
lu lecent yeers earn6btly analyslng.'tbsEe probleros'

One of the oost lupoltant Sroups of ploblens laJ'sed by

thLs trEnd of engui.ly ls tbat of analyslng tho velry coacept

of ncoEtoLc clvll'lsatiolrp 83d of the poaslble lawE and lates

of tbell dEvelopnoat. l[heso ploblens ale usualJy llkerlee
oorsldereA by erblapoLatLrg the genera3' treads of tbe

develoBnent of o.tu ora clvillsatloa' Ibl.a palt of the prob;

Isn of ertlaterlestrial clvllleatloas ls Palticulalry
lati-nately cornected wltb tlre ooet toplcal plobleus bt oul

tlneE..Arbo]'eseriesofpalauetc:rgcbaractells{ng.tbs
tlevelopment of oul civllJ-satlon are aor'lncleaElng eqponan-

tlaLlJ (as fi:nctlons of tino). Sugh grovtb can scarcelSr

contlaue ritbout llett. |lheortes alc nor put forrald abroad

to tb,e ef,fect tbat tbe tecbaologLoal developnent of soclety

w11].lnevltablyi,nfiltureaaauneadlffereatchelacte!,tbat
lt will rsach a stead;i etate, as lt rete' Tbe $il!-total of,

tbs Balaneters detemlal"ag tbe level of tEchnologLca'l
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dwelopneat rlll bo na{ntaLued constaat la tlme. Ia con-
aectLon slth the problen of ertraterrestllal civtl.LEatioas
such vlers bave beea erpresseil, fol exampJ.or by profeasor
Gunther Stent of the Ualted, Statee, rho aLgo coaslilers tbat,
tn firture the prevall.lng trend rLLL bE one of r.reconcllia-
tloar r1.tb natule lather tbaa tbe teadency to doniaate lt.
Such an extleme staadpolnt aotual.J.y pledicte aa ead to tbe
tecbaologlcal deveJ.opueat of soclety and has to be eubJeoted
to a detailerl crltLoal analysts. It nould qpBea! qulte
latloaal to assueo that the erplolatton of outel sBace aad
the haraeeslrg of its regouroes 1111 helB to uitlgate tbe
arffleu3.tles tbat may allse bef,ore soclety 1a naLatqtn{n8
a procesa of coatlnuoua techologlcal developneat acco:e(Uag
to sono lar plobably diffelLag flom the oxponeatLal. (Ir
opeak{r8 of the process of space explolatloa, whl.ch has a
dEcisl.ve effect oD [anJr eubstantla,i. featules of the coa-
teoporaly solenttflc end tecbaoJ.ogicaL levolutlon, use la
often uade of, the teru'oosEtsatlonn. But it iE ueua.IJ.y
folgotten tbat thl's 1s nerely one aspect of a contradlctory
plooega, whose otbsl.aspect 1s the nhunoisatlontr of outel
space, lts lacorporatlon i! tbo sphelc not ouJ.y of the
oogaltlve, bnrt of the Bractlcal aotLvltl.es of tbs huna
!aoe, l"ncludlng lte plotluctlon actlvltlaE).

Anotbg! guestioa oftea raised ia conaeotlon with the
probleu of ertlateuestrlaL clvlllsatl.ons le tbat of tho
tlne bouadarles of tb,e epoch of the tecbnologioal develop-
ment of soc16ty. flre rell-hona .AmErlcan astlop\ysicl,st
S.von Eoerner conslders that tL[s epoch is vely bllef (of
tb,e ordel of tens ol bundreAs of thougandE of years, or
possLbly a fes nllLLon, antl eads lnevitabl;7 1n the nsulcLdeh

of soolefi). A <Ilffelent vlenpolnt has also beea voioed,
naoely, tbat ths tecbnologlcal developnent of soclety ls
li.nltecl oaly by cosnogoai.c and cosuologlcal factols, tbat
ls, that lt can ooatl"aue thouean&s of uLllions of.yeara.
Koaetantia lsLolkovsty put fowardl a thirtl vlerpoLat-that
soclety ls posslbly lmoltal. Ee consl-dered that a change
i.a the condttloas of l1fe of any aivlLlgatlon ol tlrc



e:ahaustloa of tLe reEourceg fol ltE tecbnoS.oglcal deverolr
aent wllL prorpt it to resettle ln some other region of tbo

unLverse where tbe aecesgaly condltlouE and leaourceg are

avaiXable. Tbere rrllL a1so be sutaral asElstance betreea

val{ouE cost0.tc civillsatlo,ls (at tbe high level of develolr
nenttheygillbereattal.aeittbeltsoelalsyste[w1].].be
oomunlst). flhe problEm of tbe developnent time of cosmlc

clvlllsatlons J.s llke$lLee hlsbly i"ate:restLng in tetlls of
tbe corflict of wolLd outLooks and regulreE fiuther con-

sldolatloa.
Itlsclealthatanyoneoftheafolementloaetlstaad-

polats constltutes rlot so uuch a rflnal" solutlon of tbls
probleu as FoDs poaslble nplojeotioan luto tbe f,utule of
ou! present-Aay aotions coaceltDlDg the prospecte of tlre

developueat of, uaokLad. A leltable forrndatlou tn tarus of
rorld outlook fol approachLag such ploblens ls, natarrally,

BrotiA€dl only by Ualrlst-Irsal.alEt phtlosoplryr

AfLaalleoa.rkconoelnbgtheploblenofcontaotsrlth
ErtlateuestriAl civlLLsatLons . UadoubtedlLy r the tllscovery

of the vary fllst ertlaterresttlal. olvlLlsatlon Bay be of,

trenendoug Snportance for the soiontlflc and teoboologloel
plogless of, bunanlty. l[h"ls riII be elr cteat of tbe ssae

oldel as thE Lauaohl,og of tbe flrst alttftclaJ. Eartb

eatElLLte ol the achleveuent of a uucloa.r reactloar if aot

nore Lnportaat. l[b,o questlou allsesr borevoll rrl11 re be

abLe to uadtelstand eaoh other i,rr tbe coutae of euch a coa-

taot and to exch,rnge Deanln8flr1' lnfomatlon? It rnultl be

[alv6 to thfuE tbet such ur,rtta-l understeadlag r11I bo

aableveil E{rqply aod easlXy. Qiuite poselb].y each cos&lc'

olvtl,lgation hag lts ora uode of refleottag the rolldr eo

thgt our plctrues of tbs rorld w111 by ao DEens aeccssall\r
ooi.aoiaB (l3cldentaLly, thlE le aaotbel !6asoa r\y aathlopo-

omtllse ls uafouDded,). !treaoingfirl coatact ril'I be fiuther
baopereit by 1sngll86e md celtq{D othel dlfflcuLtlest.Sol
tbs preeeat.re ale at tbe etage where lt ls dlfficult to
ohooBe evea tbE apploacb to tbEee probleas' It seena to ug

that ln thc aattel of, crhooslrg tJrc coltect saleatl'fio
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qpproach to tlren a very ueef,ul lol.e rll1 ba p1ryeil by
phllosoghlcal consLdelatlons forrndecl oa the cleatlve gpprlca-
tlon of mateliallst dialectlcs.

tta

lbus th€ revoLution ln oontenpolaly astronouy bas
ralsed a wbole 'Eerles of firndanental plobleus of rorLd
outlookg rg have beea able to drell (briefly of necessltlr)
on only soue of thou. Uaquestl.onably oaly Marxlst-
Lenrnlet wolld outJ.ook, the oaly sclentlflo world outLook,
malreo lt posslble to flnd aer ways of advucLag aatural
sclence aad aolving lts problons of rolLd outlook {n con-
fllct rith aatl-naterla-ltstlo epeculatloa. lccordt{ng'ly, wo
rorld lLke to conclude our paper wtth LenLurs fiae rorils:
n...For the uaterlal.ist.tbe solLil 1s rtcher, Llvellel, uore
varied than l.t aeens, for ylth each step la tbe ilevelopnent
of gclence new aspects are atigcovered.,rT

!r0888
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CONTESI O3 PIilIOSO?EIES IN-EICII,OGI

AcadeeloLen NlkoLat DIIBINIf,

the pb.ilosophloaL conteet ln blology bas apecial
slgnlflcanoe bocauae biology Goucerna hulalr aad bLosBberlc

probleue.

Sbe plLnclpal. conceBts of the opponeuts of, l{alrlEt-
lealnlst phlLosop\y ln goLence are neo-Boeltlvleut uetap\y-
slcaL uateriallsu, and theoletical oonstructlone derlveit

from ldeallEn.
Neo-po sltlvlsu--a wlde spread r Eub J eatlv e-lde al'iEtlc

tlend ln boulgeols pblloaop\y-lays olala to havLng estab-

llshed a speclal. "Io51c of scleooen, Bupposedly superior to
nateliaLlstr end ltIeal.lm. llbe goal ploclalued by ueo-poel-
tlvlm ls tbe 'galvatlont! of sclsaoe fnou tbe d'l'ffiat of
phl!.oaop$ tb.lough deveJ-oplag the log5-c of language i Deo-

poeltlvlsn seeks to.ploiect ttEeLf as a pbJ.Io8opblcal baelg

for xEcl,entlflc enPtllctsuI.
t[etapbyslos in coateuBolary blology prioarlLy tatses

the forn of ertendlag the }ars 6ovelnlng tbs }orer forlle of
uotlon to tbe h16hel, leJeotlng the stluctursl-systens B!ln-
c!-pler and treatLng tbe ltvtng aell ae a nachLao' [lrle has

beea erlrlesseal aost altlculately la !6cant years ln tbc
pLil.osophlcal mlttngs of tbe well.-bowa Freaoh moleculal
blologist Jacques uonodl.l touotl, obllvious of, tbc gual'lta-
tlve dlatiactlve featureS of tbe blologlcaL form of motlon,

treatg tbe ploblen of llfe and tbe probl'en of, uaa froa tbs
stantlpotnt of netaphyeLoal uaterlalLeu.
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lhemendously lqroltant to bl,ologloal. probldus Le tbe
stud.y of the essedce of geaetto lnfoluatton, an alea ia
rbJ.ch tbere have tlevel-oped obJectlve-ideaLl,etlc approaobes.
[be Catho].lc pLllosopber Ewald Wasmutbr2 ln an exan{nation
of the pllaciple of info:rratlon, oJ.alus tbat lnformatlon
poasesses ArlEtotlere ttfotnsr', 1.e., eteraity and lunutabil-
Lty, ririob dtsttaguls&. it fton otber obJects ancl pbenouena.

Thele are nany such exanples, for tb.e ldeo1o6Lca1 float
tn blology I.s e:ceptlonall.y bload. It Eublaces the ploblen
of tbc ooaeacs of llfe, tbe firadanentaLe of evolutlon in tbc
olganio worldl, and tbe ploblen of meo. lfajol nethoctolbgloal.
arrd soclal prlnoiBlea, ud also assoolatedl practlcal leoolntloa-
dlati.ons, ale tlcated dLfferent\r clependlng upoa the pbJ.lo-
aoBhlcal postules of tbe eoleai;lste ooncerned. As focal polnta
of thts ideologlcal stluggle of oul day I nould slngle out
the dlfferoncea over the problen of hunan genetlce and the
baslc approachee to uadelst6arr{ng the eEgeaoo of Ltfe.

?hLlogoohioaL and SoctaL AEnects la the
Problens of Euuan Genetlcg

The Blobleu of nan is a noet acute contenporallr problon.
Uan is a plo<Iuct of hlstoly, his consciousaees ls shaped by
the couclete blstolioal elpelloaoe of uaaklnd. These prlo-
clples of lealate tcaablngs conoeraing nea havc been glven
rclgbty backlng by the plesent-day analysls of the lalatton-
sl{p betueea the sootal aad tbe b5.oJ.oglcal. In ble blologLoat
featureE naa le palt of nature. Tbe soclalr on the othel haad,,
coacelna the suprablologtcal sphele, 1t is laherttsd from
geaelatlon to geaeratloa outslde th.e spbsre of, genetical
info:matlon encoded ltr DNA noleculeg.

C1alus that a sphltuaLJ.y rrew nan ls created by a
change 1n bls soolal status eaoounter flenzied leslstanoe.

Of coulse, no one deales the lnfluonce of the envlroa-
neat on the development of tbe huaas pelsoaallty--i.o tbls
sense both h,els&ity anil tho ewfuoaront are leoognlsed as
valLd influenceg. Everythfurg, bowever, h{n6en on tb.e problen



of rbat bas to be cbangeil to uould a ner uan-Ldredltyt tbc

eavironnentr ol botb?

It la tbe vely eaacnc€ of the biol'oglst:rg apPtoaob tbat

,lts supportere, behlnd a suokescleen of stateucnts about thc

aornbiaed iDfluolcs of bercdlty aad tbe envlroamcatt olal'n

that vltbout cb8!€I!8 holod1.ty lt 1s inpoes''b1e to cbal$t

tbe spiritnral natule of uaa aa be e:tsts today'

Eouad Tor.ertzl ad othels deoLare tbat there ls no sucb

thrr,lg aE a hunane nan oD our pLaaet. Ee can be cleatcd' they

cIalu, only provided uants genetic Dske-up ia ohanged'

Bl,otoglslng apploacbes to EaIx have a remarkable

survlval capaclQl. l[be reaeon for tLiE has c]'ass loots'
thEee apploaches aroEe ia the epoch of slavery end colonial-
lsn; i^n the epoch of lgtboeutury capltaliau {rhey aesuncil

tbe folu of raca tbeory, eoclaL-Darvinlsu, aadl eugeaioa'

Ia our day these approacb.oa are dilected agalost tbe great

goal of nouldiag a new uan by changing the soclal conditi'ons

of bls l[fe. And they are trylng to find suppott t'n the

adlvanceE of tbe uew genetics.

Tbe past century Eau tbe btlstb of eugenicst rhlcb set

itseffi tbe aLu of breetlirg superlor rac€E of men in tha soe
waythatastockfaruercreategnewstrqjnsofanl.uals.
Racial theoly dllvided people iato superior, ol leadingt

racesandinferlo!raoeg.Social-Darrinismnaj.atals€dtbat
peoplets social etanding reflects tbelr biological qualltlee

antl ie the resuLt of aatural seleotloa snon8 psopl'e dlff,erlag

blologLcallY.
Tbroughout tbe 20tb centnuy tbe guestlou of lmplovtng

uan geaetlcaLly--slnce humm natrue supposedJ'y depends upoa

roaDts SeDeE and social coadttlous are povelLees lD thls
respeot-bas been ral-sedl in tbe nost diverse folma' Obe

darkeet epleode in tbls hlstory was the use of eugenica aad

laclal tbeory Ln tbe preacbS'nge aad practtces of Eltleliga'

It ls noterorthy tleat tbe adtooates of the biologlsa-

tlon of malr haYe alrays pounced ou the latest saientlflc
advanceE. When Senetice appealed at tbc beginnr'ng of tbe
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2otb oeatu^ry, cugeaica attouptcd to flnd a eolentlflo basLe
ln the lawg of ldendlel. Latel, rLth tbe plogloas of geaelal
6enetlos aaal tb€ geaetLcs of naa, it raa argued aontlnualty
tbat thoEe advances cleated a soientlfic baEl.E for deveJ.op-
{ng netbods of hunan selectloa to breed supertol raoes.

In oul day the Ldea of eugeulce seeks srpport j-a tbo
advaacee of populatlon thtnklDg and Ln the aew vlstaE oBened,
up by the achLevoments of genetic englaeeri-ng.

Ihe lopulation Conoept and tbe
l[ouldlaa of a Solritua].Iy New Man

Populatton genetlcs begaa to develop followi.ng
s.s.cbetverl'kov's digcoverlee in 1925. [.his scientifl.o tlend
produoed a s;mtheels of geaetics ancl Dalwlnlsm, altoriag
blologlcal th1nk1n6 oa the problem of sBecj-es.

Populatioa genetlca showed tbat tbe systematlsta wele
nlEtakea ln thelr oldl typologtoal approach, vbereby judge-
nent coacerdlg a specles was forred on the stlength of the
ob.aracters of a elngle specinea. Such an organisno-c-entric
approach afforded no posslbi.J.i.ty of evaluating tho ecope ol
signiflcance of indlvidua] distlnctlons rlthlD a popuJ.atlon.
It was shounr that evolutlon taplies changes not io lndtvj.du-
als, but la oonpler, rlivelslfled heretlitaly popuJ.ation sye-
tena, wlth genot;plc dlstlncteons oJ lndivld.uala as the!.r
eLementg. llhlE gave rise to tbe population styJ.e of thlakirg
in evolution&ry tbeory, ia 6enetics, and in ecoLogy.

But while in zoology and in botany tbe populatioD Etylo
of thlnking ploved exceptlonally plouis.tng, lts absolute
tlanefer to man plodtuces wrong rosults. The leason for thlg
ls that biologlcal fouadationr of populations in the case
of nan are cbaractelleod by gual.ltatively new featulee.
lni-uaL and plant species coatinual\r adapt to thej.l eavhon-
nent throu6h natural eeLectLou. Man, on tbe other hand.,
creates hts enviroaneat hlmseL:f. l[bls fuadauental difference
le Lgnored, by the proolnent Anerlcan evoLutlonar"5r zoirlogist
E.Mqyr, who, Ln defendlng the applicabillty of zoologLcal
populatlon approaches to oan, arrlved. at a aunber of :reac-
tlonary conoluslons.4



Tbernost!.npoltanttbbs,aoooldlngtotfayr'for
Ealrrg furtber bloloSioal' defle].opDent is the erietgnce of

i.utra-popuLatioa raitviAuaf dlstlactloBo' Ee believee that

ln tbe past uankladl ored its plogless to the getrea of out-

Etanat-ug beloes (trlbal' cbLeftalns)' wbo t'u the condltloas

of polygany handed tlorm these Senca to a lal8e plogany'

lloday tbls plooesa baa been dlasttoaLLy elored down 6y

aonoga4trf.

It ls bgcauae of thl.s, acoo]l(lia8 to llayr, that pleaent.

day hunaa populations ilo aot ploduoe e ner raaa of supelnm'

onthegtleDgtbofElrobpopulatloatbl.nklng'l[ayl
cLa{ns that bls ls a aer apploach to tbe problen of buoan

raosa. Ee polnts out tbat lndlvlilual varlabillty ls very

groat and goes oa to say that it ie rraforgivable to attlltnrtc

to lndivlduals cbalaoterE that are averages fol taces' Eor-

ever, at the 8a8o tlne bc conEl'dels poeslble tbe exlstesco

of aterage dlstlactions in the Senetio fourdations of Lo-

tellLgenceindlf,ferentlaceE.ParaBhrasingthls'oneaould
aay tbat lt lE a mlstake to claj'r tbat e'1sry 3laok ig leeE

irrtelll6ent tbaa evely Whlte; lnt on tbe average Ihltes

bave geaeo of iatelll8ence ln appreolably l'ar6er aumbsra'

In thLs ray, bls popufatton approacb leads l[oIr to aoncludc

tbat tbere e:iet superior and i'nfellotr raoes''

Uayr declares that to neSJ'eot popuLatioa tbink{ng l.s

to court clisagtel. Hls soLution ls to luprove nan tblowb

genetio eelectlon. OD tb€ strength of thE v6!y sane thoory

of !'genes of beroes", be ploposea spealfio lleasuxes based

oa the assumptlon tbat people who suoceed j-o tbls or tb.at

sphere of actlvlty ln capitalist condltlons posseas superlol

geltea.

l[ayl Bloposee cbanglng taxatlo! po]lcy to encoulage

sucaessful people to Uave nore ohildrea' llhlg should applJ

to echooJ.sr where' be uaLataLne' Eg[ tuitlon fees ebouLd

be i.uposeit on tbe worst puplls and lower fees on the goq{

pupils. Stnqe tbe cblldren of well-tq-do palents reoeive

better ple-eobool traialnS' naturally the tnrrden of

bigber tul"tiou feles would iattlbn tbe lorer-pald Eectlons of

trhe PoPulatlon. - ?g -

lt

In support of tbe concept that peopters freedou coaststs
ln reallsing thelr genetS.c distlnctions, Mayl puts forward
the pri^nclpJ.e of fornaL bourgeoie egual"ity in Law a6 the
basis of social being.

f,qannlgp has lts suprene elpleesi.ou la the fomul.a
rrflou each acooralng to hLs abllitXr to each according to
hlE need.rr. AccordingJ.y, as fal as tbe lndivldual features
of people ale concelaedl, tbe object shoul<l be not to make
a fetish of uaa'g deveJ.opnent accorring to bis geaotJpe,
but to aseure the harnonioue aLlrotnd development of the
lndlvldual. As fsr the actual equallty of people, uo deveLop-
uent of hereditary l^acLlnatlons can bring this alout undel
capltallsm. Geauine equallty of people-rrill be acLieved only
under conmualsm, wlth its soclaL eErality.

Mayr hopee to use tbe press of taxation to make seleo-
tlon betghten the biologlcal d,istinctlona supposedl"y exlstLng
between succesEful and uasuccessfuL peopJ.e under capttalien.
Solentiflcally thls amor.rats to bluffir6; sooLal.ly, to a aew
raciau.

A numbel of strLklng facte establLsbed in our day
fleuonstrate the possibi1ltlee of expeli^uental lnterventlon
into buman bioJ.ogy and genetlos. Human fertilleation has
been effeoted in a test-tube, xrith an eubryo developing for
a week. Io use a metaplrol, thls teetiflee to the possibittty
of produclng bables La vitro.6

,lEhele are netb.od,s fol establlsbing thei eex of a foetus
and also for detecting tho presenoe of any of 60 severe
heledltary defects before blrtb. In prluclpl.e, man;/ ova
caa be obtalned. from $valuab1eI wouea, fertillsed in a test-
tube with spelmatozoa from [valuable[ nen, and then luplaated,
la the womb"g of genetically rlless valuabLer nursing wonen.
By artiftciaL ineemlnation thousands of dlescendante caa be
obtained, fron a stngle *val.uabler' ,*.?

Frogs have been used to d.evelop techniguos for c1onJ_ag
the genotype of a seLected, indivldual.S [b" nuclei of
lntestiJoaL epithelium ceLls are introduceil j,ato ova wlthout
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nuolclo All cuoh llld1vlduala lePeat tbe gcaofirc of'the
laltlaI !aitivl&ra].. Tblg tcchaj'que, lt bas beca decl,aled,

or! be used to cloae br.uan geniusee'

Geaetlc englaeert-n6 techulques at the level of Eeneg

aod lndlvldual nolecules uahe lt posslble to alter tbe

go[etlc featrueg of, ce].Ie antt organlsns' Ir one e:rperiueat

lt bag been shorn tbat tbe latloductton of a deflnLte
firactloua].lyaotlvegenofronabaoterirrmculestbeoells
of a elck p"t"oo.g llhLE Ls I'adioateil ia tbe case of
galactoeeula'eSgveleatI.EeDtlesultlngt.ufacble+nlndedness
and uumerous Ph;reioal Aef,ccts.

[lbusr the [oldl rlnc'r of eugeaicE aad raolsm ls beJ.ng

porued 1n the nner caEkstr of ttgeBetlo englaee!1agt'. ilugt as

tbe olil seleotlon approach of cugeaJ.cst 8o too the algunents

about lqrlovlng uan by Seaetlc Gn$iJreelrn8 aEsure that
genetlc nethods oan clcate a buoan beLag rbo ls btsaae ol
eadowed witb othel forus of, soclal behavioul' AU euch

aBproacbea aror borcvel, paeudo-soleNltlflo' llbe buuo
pelaonallty iE sbaPed tbougb the intelactl'on of eavlron-

neat aad heredity. Eoreaer, u&ro splrltual uake-up bal.oogs

to his auprablologloaL spbere, rhlch le not eacoded 1u bl.g

BoDeB antl l.s not subJeot to 6eaetlc evolutloa'

Sucb a golutloa of ttre problse la no ray frees sciea-

tLgtg flom rceporslblltty Xn nattels of, huaan Senctlca'
In Blescnt-day ooadltions, ia rilrlch eocLal factolg bave

haltedtheuouUl{ag1nf].ugnccofaatrua].gelectlonandl.u
rhlab €DYlloDrcntal pollutlon by uutagenes tLrcaters bcle-
dltyr tbel€ s.rlsoa a ner gencttga of ma.n' It la!.seg enornoua

problcus, rbiob require alosc llaks betreen g€notlcsf

ncili.clnc, and tbo tbeory of tbe biospherc' Upoa lts succ€s8-

eo dcpcads tbc firtule of uanrg pbysloal. be1a6t ar'l lt hri
trcuendoug eoclal. !-qlJ.loatloas.

XetalbYslcs ol Dlalgctlca la thc
Prob].en of tbe Essencc of Iifo

I! tbo past fcr ycale ilaoguee Ioaod hae Dadc attcnpts

to''etposctbcallorsnofdl'a}gctlcaluaterlallsui.ubloloEy.
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llonod rrrneElf baB adoptcd a poeture of netap\ysical
aetellq-llsn. [be nlstakeDlreae of bls apploaoh ls oboloua ead
nay bc irrustlated b5r oitrng tbe probleu of uutattoni rn tuc
sfirqy of the saasnoe of 11f9.

In the uatter of nutatl.ons Monod is oJ.eally 1aggr.6
beLlud coatoupora.ry sclenoe and cL1lrgln6 to viers ,O4O
yoarF o1d. Ia accoldance rlth such obeblete vlsua, Xoaod
absolutlses the laadoraees of tbe eosrgeaqc of uer boredltaly
dqvlatlone of ol6anisus (uutatloas). Ee rrlteg tbat ths
.lcrgonce of uutatloas ls supposedly renbedcled, i-n tbe quan-
tta sttrtrcture of uattel. A mutatloa is la iteelf a ...eua[-
tun eveat....& svent whlcb is h€acc and by lte vely aature
eseentlal.b unpledlctabLe.*1O lss6srrrn6 to lrlouoil, tbe uost
laportant'thl.g ia th€ cbaracterLsila of th,e 6eae ig 1te
lnvalleat aatule. Ee algues: nlgraenko acoused. geaetlclsta
qf nculntgln{ng a theory ladically at oitds rlth dlaLectical
uatclLallen, andl thelefole aeoesearl\r fal.se. Desplte the
dlsolalnorE of tbe Rtrsslsn gene-loists, I6rseako was pelfectltrr
ltgbt;'the tbeory of the gcDE aB tbe b.credltaly ileterulneat
flon genelattoa to generatlon and even through hyblldlsa-
tlons; is lndeed oonpleteJ-y irreoonollable wltb tlialectlcal
prl^nclplea. "11

It seens to Monod tbat by espousing tb.e tbeory of the
invallablllty of hErcdlty flou generatloa to generatloa,
he-togethel rlth l6rsenko, wbo adhererl a diametrlcally
oppositb posltLgb-bas sbox,D the i-ncoupatiblltty of Ure
tbeory of the geae rlth dlal,ectlcal natelialleu. Eowever,
nelther ![onod aol lyseako has sucoeeded ja brlaging dlalect-
lcs l"ato confLlct wltb the tbeory of tbe gene. Moaod. accepts
o1d, 1on6 reJected views h tbe theory of the gene.

hesent-day molecular geaetlas has showa that evely
mrtatlon lE not ao eveat rmpredlctable la lts ebsence, but,
oa tbc oontlary, a firJ.ly pledeteraioed rbactlon, wblch leadE
to deflnlte, ia tnanJr cascs pledlctabLe, chenical chaages in
the DNA moLecules. |[hell causes are exte:rnaI factols and
cbanges la the cell uetabollem. fhe nutatiou rate is so
gleat tbat ln tbe celLs thereo ale ueobaniens of natulal



at uatlc dcfcuoo, rtLcb coastantly lepaJ.r danagc artst'at
ta tho DNA uoleouleE.

tlhe pbenoneaoa of the relatlve stabLUty of beredlty

agpearEr ln tbe Ltgbt of conteupolary f,lndlagst to bo rrot

an etelnal lnvarlsntr tnrt a lesult of oontlnual oontra-

d.lctoly uoveuent. Pressnt-day noLeou1al Senetlos bas aot

only rejected tbe oLd algurent that sutatlons &re uaple-

dlctable trr p!r.Bolp1c. It i's oryloring ths plobJ.eu of
contlolling beredltaly vallabllt.ty and even of tbe dlroote0

produotloa of nutations.

AE for tb'e probleu of tbe esssnco of Llfc' hele llonoil

adheres to leductlonlst posltloas' Ia bls oplatou lt LE

i"tti" to stud'y a system on the bqsis of the propertLes d
intcgllty. l[hE scleatlfto nethod produc{ng resulta la aon-

tcnporaly sclence, accordbg to lloaod, is anatysls' l[onod

thtlok8.lnte:gnsoftbco]'ilcentlaldosaofuo].eoular
b1oJ.o6y, accordJ:rg to rhloh lt ras aasuretl tbat lnfoluation
!.u tho aoll 16 tlansdtted onJg flon DNA to B{A anil thoa

to ploteias. TbLs tlogpe bas aor beca.proved rl:!€: tbelc I'E

ad'!.rectfeetlbackfronB$TAtoDNAaadEtsA.l{lthouttakl.og
tbese aer factg lato accouat, ttronod' laslsta tbat the oeI1

lE a congo:natlvc, cloeed a1rats&t i'noapatle of reoelvlng

tof,ol'natlon frou tbe outel IotrId. In bLs opiaioa, tbe Bto-

tuleoftheflorof,infomationl.nstdetheoel].'|aef,iea
eay rdlalcotl,aalt descllptlou' It iE not Hegellan tt "'1{,
Uut.tloroWUf Cartcsls:r: tbs cell is in'leeil'a nacbl"Es'n'-

Tlered f,los euob, a poaltion, the task of uoleculal

blology aouslsts tD tbs naxlurln dl'e&eobcr"neat of tbe ccll
lnto aoa-Llvi.ng obieota and tbe gtu(y of their natuse and

BroPeltles. As fal aB noloculal blology as a wbole ls con-

ccrnea, lt ls supposeilly a coaBogucoco of rcductlonfgn'

Iu aotnral fact, ooutraly to Uoaodrs assruancea' tbc

acr adlYaaosg ln atudyi'lrg the eescnoe of, lifc by tbc ncthod'a

of, nolecular blology and gonetlcs have clsarly ebora tbe

relovaaoe of tho pblloEop\y of, itl'alectLca'l natollallso'
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The Blesent stage of moLecul.ar lesea.lcb ln bioJ.ory was

usbered ln by tbe eEtabllsbnent of the aatrule of the DNA

nolecules. Thls ls accoupllshed by aaalysing tbe chenXetry
aad p\yslcs of tbese uoleouJ.es, and oyathesising all tbe
data coaoerning DNA on tbe basis of the theory of the gena'

The vaet amount of tlata obtainetl by uoleculal genettcs
ebow concreteJ.y tbat the pheaomenon of llfe oar:aot be le-
duced to physics and chesistry. fhe fact that gene olgaalsa-
tLoa reflocts the paramount feature of the blologlcal fom
of the rnovement of natter ooastitutes arr expxese conditlon
for an lntllsEoLuble uaity tn the cleveJ.opment of molooular
blology and nolecular genetics.

Ihe phenonenon of life is fouaaed on the tllnity of
uattelr energy, antl lnfornation. Info:rnatj'on in a livlng
systeu is a propelty of the natter oonstltutlng the genetlc
alparatua of tbe ceLl. In thls case a general- property of
nattel in tbe foru of reflection assu&es the specifio foru
of recording in letters--nitrogenous bases ltr tbe DNA

nolecule. fhe dlstlnctive features of tbis recol'ltng in DNA

are reproduced. in the prooesses of protein s;ncthesis. fhe
divereity of material reoordluge ln DNA is ooncretely
reprotluced ln reflectlon tn the sSmtbeEis of nan;r proteins.
Sucb a characterlstic of i.nfornation in tbe lJ-viug system

sbows bow unsubstantlatecl are the idealistic lnterpretationo
of thls natter and refirtes the clalm tbat the concept of
info:matlon is at valiance with the Mardst <lirection of
solentific development.l'

Tbe tbeory of geaetlo lnformatlon as a property of
naterlal erements ta a liviag Eysteu andt recognitlcn tbat
genetic laforuatlon as a oategory ls an inalieaable property
of a qual.J.tatlve1y dlstinct blological folu'of tbe movernent

of matter polat to tbe signlficence of the phllosophlcal
prlaolples of mateliallst dlalectJ-cs for blology.

We have every reasoa to say that tb€ deveJ.opnent of
coateuporaly uolecular studles has t::ul,y led to a trlumpb of
dlalectlcs.



f,eo-posltlvlsn assuloa tlat $bllosolhlaa1 analyals
Ooes aot ooncorn the natellaL cgseaoa of obJects aad
gheaoneaa, and Ls ll"rnited to ilLrect experleacc antl language.
|[ts stu(y of llvrng aysteus at a noleculal level bllags us

to an uadelstan(U^ng of ths esEonco of llf,e aa a speclflo
fora of tbe noverneat of Dettor.

Ueta$byelcs aad tdcs.l1en ,.a tbs fo:m of pelaletcut
cnpLasls oa the coateatlon about f.nvarlaat Senca' vlerg
ooacc:rn1ag tbe supposedly uapledlatable charaoto! of nrta-
tlong la p.l1ncipLe, the atteupa to reduce thc l[tegElty of
the livlag system uerct-y to the plopeltlcs of l,ts oonpoaoatet
uetalh;rslos and ldcalLan la latelBletrn8 the essence of,

Lafoluatloa In ths l;l,vl^ngr attcml/ts to leJcat the qualLta-
tlvo dlstbctloaa of tdrc bloLogLoal. foln of thc rovenent of
Dattcr, and othel uetbodologlcal errors ale boi.ng ovelsoD,c
by pleeeat-day bLol.o6y, vbJ-ch la ladeEd developir6 along
the ltnEs of uatelLalist allaleotloc.

I bllef co@Gat on thc plescat-da3r cr{-tLos of tbe
ldeology of SovLet blo!.oglats.

A couB1e of yeala ago tbele occurea[ a ul^uol , btut

rcJ.atlvaly aoutc eplsodg la tbe ldeoLogloaL struggle oa tbe
biologloal. front. On Febnrary 16, 1)lJ, tbc Igg-.@L€
ILncg in the Unlted States prlated an altLcle by Bobelt
C.lloth, whlob was later roDrLntod by otbsr BublLcatloue
abloatl.

llbe mltcr of the altlcLe attaoke<l tbe Ldcolog;I of
Bovlet blologistar tlylng to uatse lt appcar as Lf SovlEt
6eaetlos wers douLaated by polltlcs to the detrlnent of
soientlflc progreaa. [yplca1 la tbls respect ras the sub-
tltle of tbe altlcLe: trtoB tran 1n tbe flc1d Appeala to
Plaoc Pol,Ltlcs Befole Solgacsn. Such artloles ale iatended
to sos diffeleaoes betreea Sovlet blologlate. llbe faot that
Soviet sol€otlgta staad fllrly on tbe Blouad of Ualrlm-
IlenLnlem, ale dodlcated to bulldlDg aoclallsur aad epeal
of tbls l,s represented ae the doulneertog of pollti.oa oYe!
scieuce, ae soroetblrg l"uconpatlble wltb the rescatob of I
ntrue Eol,eatl.gt[.
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It tic cnd of 19?4 t}o Anerioan Journal Bloecleacc
(l{o.1O, pB.58lV-fi) pliated a lengt\y revlew of ny book
Veabnoye dvlzhcniyc (Pelpettral fotlou). llbe re?icle!,
I.!.f,oel-a, aokaowledgcd ths faotual oontcnts of the book
and Lts analysle of tlevel.opnents 1a 6enetlcs la the govlet
Ualoa ovs! the past 5O yoa!6. Ihe coaclu{1n6 senteace of
the revr.er, borevel, Etated: rllbooe leadelg who arE cou-
csracdl wlth tbe gucstlon of baeic lntegll.ty ia eolenoe oaa
oaly rercono Drblallrtg ooatrlbutlon, evea tbough hls ana\raea
ol vlers ale not always acceptabJ.e ol palatabJ.e.rl

Ia rhat way ale those vlers unaooeptable?

Ihis, lt tu:sns out, ooncerae the ideo1ogloal. tJrene of
the book. As soou ae the revierel touches upon thls natter,
h.e blistle8. Ee slalns, for oxar;1Ie, that the mqu!.ntesaeDcon

of DrblnlntE nrell sorn rhetorio of of,flcl.al plopagandar ts
wcLl lllustrateil by a paraglapb 1a tbs book, ia rLtoh I
desorlbed Ey return to l[oscor fron [otryo anil drer a coatrast
betreen tb,e tvo cl.tles--betreen what I felt to be tb,e Eerone
dXgplty of tosoow and thc fevellshneee of lotryo. [Lls ths
levterel deened laoouBattbl,c rtth tbe wolk of, a trtre sotelt-
tlEt.

Tet at tbc eane tiue ttral:lgt-Icnlnlst ldcoJ"ogy oa thc
off,caslve J.s exertlng a Dost appleclable infLuencc on
progresslve lDtcLlectua1s la the US.A andl J.a otbe! capltaltst
couatrleg.

Coalolusloa

llrc phlloeollhlcal struggle la roleocc prooeeda not on\r
opeaL;r. Ia na:cy cases phtJ.oeopbl.oal controvelgles outrald$
aBpsar to be ldeologlcalJ;r aeutlal., tbey geen to be far
reuovcdl floa dl.rect plactLce ol from polltlce. Eowever, oa
cloeel scrutr.EIr, it ls not bard to disoera tbe features of
ldcologioal stnrggJ.e bcbLnd tLle. Wbat ls undel attack ls
thc phllosoplly of dialecttcal natellal.im ln tbo sphere of
natitrle, whlch J.a lnsepalablc flon hlatorLcal natertallsu.
.lrd lt ls a fact of baslc lrportance that the devclolmeat
of bloLogy la Ltg ma:ln aleas LE fundaneataLly aseoor.ateA rl,ttrt
the pbll.oaoghloal' foundatlons of bloloryo
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Oae of the nost lraportant ploblans of sooiologyt !al'u-

ral scieaoe, phllogoD$r and polltics in tbe Ldeological

atnrg6le is the problea of Dan' A nuuber of blologietE ilas-

tolt tlr:ig ploblen from a btologisi'u6 standpoLnt'

llhesuocesgeaofnatnrra]'scieocorequlrearadica}
obangs ia tbc pbiloaolihlcaL actlvities of scleatlstg and

thcll adtvanoe ta thls respect to new frootlerE' Just ag i'n

tDr. wbole of aa,tural sc!'ence, Sovlet scleatlsts solkLsg iD

blology uu,st ilevelop paltlEe 1 class-:soote<1 ldeoLogloal

pllaotples. llh18 rork must plovide a gu!'dtng etluulus to

rfforts to lealn the natrrre of ltrfe aod ooatroL Lt' we have

to coacentlato ou! efforts oil aoute idcoJ'ogioal ploblena'

lcallsLa6 thelr etgnLfioanoe i.a tbe struggle for tb€ UarxiEt-

lentaist rcrld outioot and fol buildlng a cot,mr'Elst soclety'

In hLE speech i.B ALua Ata la August 1g?'' \'L'Blezihoev

spoke on the neea for fipeople workiag 1n'" lileo]'oglcal

i.astltutlols to be more plotlpt'ln responeing to eventst

...to elve a weLl-substantLated erplanatlon of the PartJrta'

;ii;J:i4 sucu wort requlres of blorosists' wbo are 1r the

f,ioat lLneE of uodera sclenoe, a profouad' and well substan-

tiated anal.ysls of the €rrors of oru itleologlcal olpouentst

arr snalysts flon partlsan positlons and wlth a knosLedge of

the eubJeot.

llbs trenendous iuportance of worklng on problens of

wotld outlook, wblcb are or5anloal'Iy oooneoted wltb tbe

tileolo6!.aal stluggle between the bourgeols and oomunlat

outlooks, was.enphasleed at tbe 25tb Corgreee of tbe Com-

urnLst PalW of tJre Soviet UnLon' tthe conmrnlst wolLd out-

look is basetl oa ltaldst-Irniaist pblloeopby' In oru day

of tJrE soieatiflo alrd tecbnoi'ogical levolutloa'tbe role of

pbl}osoph.lcaL howle(lge i'acleases sbarpLy botb for scLence

itself, and for asgociated ploblens of tlro idcolo5loal'

st:nrggIe. Sovlet sclentlsts nust ioil efforts in wolking on

tbt Xalxtat-Lealnlst uetbodolog:y 1u bloJ'ogy' [b'ls wl]'I '

ploootc fillrdanmta1 trends Ia blologyt sad tbe causE of tlre

struggle fol a paltLaan pLtlosolby' fol ite colaection wLth

polltlcs, aad for a proforrnd unlty of theo:ry antl plactloe'
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IDEOIOGIC.AL STBUGGLE IODAI: .ALLI.6NCE 0F PEIIOSOIEI
.AND NATIIBIIJ SCIE{CE

lcadeuLclan Mark UIIIN

lhe deep-goJag proglessive plobesses now :nranl"ng ecross

tbe wolld of soclaL relatioDe have been acqulri-ng a global
cbanactcl. The oa-golag Eclentlflc and technolo6ioel levolu--
tloa teade to aild rmprecedebteA dlusngloaE to lore &d Ilore

Eer.tbeoretloa1 problos whlch, requhe oonslsteat ph5.losoph-

loal genelaLlsatlon. In these coadltlons, tbe alllance
betceea tbe pbllosophy of illaleatlcal nateriallsu atl aatnrral

ecleuce, tbe close alllance betreen llalrlst phllosophels anfl

natulal seientiEts ls of the utuost lmportance.

Sovlet phllosoBbelg bsle worked ad coatiaue to wolk

tllelessly to stlengthsu aad luplove thls auiaacor 8Et LEaLu

had urgeil theu, and bave acbloved lmlutant succegses i'E

th5.e respect.

llbe al-Ilance of phllosop\y and aatural scleuce, wb'lcb

IJeoln proclai^ued la h'is brll}Lant workr @
of U.llltent Usterlallgo, spllngs from the ldeologlcal eub-

stanae of ![arxlEt phlloeop\y. Leaiars idea ras a reflectloa
of the profound obJective legulalltles of social cognltloa
arrd the development of phllosophicaL ecleace. It is t&e

rtlateglc ltue ta theoletloal., eplstenologlcal, ideoloSloal
aad plactlcal tesns, ln the soDsos tbat lt pronotes the

ldeotoglcal educatloa of sovlet lnteLlectuals alld EuEtere

a].l lts forceg f,or tbe oonstructlon of oouualst socletlr.
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The all1ance of pbllosoghy aadl ratural sclence ls sD
orgaalc palt of tbe pollcy of tbe CpSU, rhose nultlfaceted
actlvlty regts oa a strictJy scieattflc basle. The Comtlnlst
Pelty d,oeg not eoocelve of lts guitE-ng antt i.nsplri^ng roJ.o,
of any aspaot of its actlvlty rithout constant rsliace oa
Bcieaca. [bl,s al].lance 1g a pivotat llae of party actlvity.
It 1s aLso alr expressioa of tb,o Llgb pslty splrlt of the
pb.llosop$ of dlalectlcal nateriallsn, of its geauiae soi-
entLflc value and 1ts powerfirl educatlonal. importance..

llhe tbeoretLcal aspects of tbe allLance of phJ,Losopgr
and naturaL Eclence are b.16b1y d.ltelss. They ale oonnected
lritb phlJ-osophlcal. geaerallsatioa, deep-go{ng pblJ.osophlcal
aaalyeJ.s of the processes go{ng forua.rd ia selence, with
tbe stluggJ.e agalnst ldeallstic vlews, agal"nat alL manael
of leactionary vacllLatlons whlch occur ln soience oa the
basis of lts achlevenents.

lbe al-lianse of pLllosophy and aatura] scleace is of
espectal tuportance for the ldeological. education of
lateLlectuals as consclous arrd ld.eologlcally convlnced
adlhelentE of dlalectlcaL matorlatXsu. Wbeu puttLng forva.rd
the ldea of sucb aa allLence, Lenin estabLished a direct
connectlon between it and the struggLe between naterlaLlEn
and. ideaLlsn whl.ch ryuns in aaturaL science. Elaborat{ng thl.s
questloa be continued the Ilne whlch he had d,eveloped ln bie
bookr Uateliallsn aod , Eupirlo-Crltlclsn. Lsnln wrote qulte
olearly about the need fol an allLance wlth natrual scl-
eutiets rho were not oaly lnclined to materialisn but wele
aflald. to stand up anil ailvocate nateliallsn i.o. the fight
aga{nst [fagh,Lonablef phllosophlcal treads, lenta satd. that
tbele was neecl to follow the revo].utioa ln natulal science
la older to be able to rebuff idealistlc vaciLlatlons ia
duo ti-uo.

At the ead of the 1920s and ln th.e eally 191Os,
iuteleet 1a Malxlst-lenirist phllosopby in the USSB had
groun unusually: thousands of scl.entlsts began actlvely
to stu{y tlialectical- matellaLism, and uaay ua5.versltles fol



Eciontiflc worksrs rere set uB. Pronlrent soviet scienti.stBt
thoee who madle SovLet sclence fanousr anoDg then S.Vavllovl
A.Ioffe, T.Koua.lov, A.Sersnan, I.MicburLa and rnany othelst
rere lnfluenced by Irenlnrs ldeag and. took tbe illalectiso-
uaterlalLst stand to carry on an actlve struggle agaiast
all nanner of idealistlc and posltivlstio tbeoriae and'

attitudes. [bat was a fine expression of the profound

inteleet ia Marxlsn-Leninisn, of oon-fidence in tbe l,eninlst
Party and aa expresslon of Soviet patriotisu on tbe part
of the Iea&lng workers in Sovlet scieuce.

Eowdver, Iet us aoe how the alltance of philosophers

and natural scientlets has taken shape, developed ancl grow,

and what lts sclentifio inportanoe ls ln dj'ecovering con-

temporary processeg 1n sclence.

Inthlscontert,letuscoasldelthescientlficsessioa
of tbe Institute of Philosopby of the Conmunist Acadeuy

wblch met to nalk the 25tb anniversary of Leninrs workt

![atella].1sn ano Etplrlo-Qriticlsn. la ilune 1t]tr that ls'
*r" th* 4O y"*" ago, antl wbicb was atlclressed by

aoadenlclang Yoffe and YavlLov on the prob}eros: [contem-

poraryNatural.scienoe[and'"Dla]ectlcalMaterlalLsu'r'
In bl,a repor"E on the d€velolnst of atoulatLo vLers Ln coa-

tenpo:lary p\yslos Ydfs ealdr trIn coacluElon I shouLd llke
to aqy tbe-followiag: I see before ne the slogan ofrlong Live

tbeAlllanceBetween!{ateliall.stDialecticiarrsantlNatulal
Soleotlsts for tbo Struggle Agalast ldeallsml' Not only

oB Dy oma palt, but also on behalf of the ovelwbelnlng mass

of tbe pbgrsicists of oru Unioa I can say tbat we welcome

tlris a1l.18nce jn every way. I thi-ak uot only in wold tnrt

aleo ln iteeil bave we a3-ready shown tbat we stlive for it'
trllhy do I say thls? I say th:ls because I feel that

thele ls need for mucb. greater boLtloees, and it is tbe

Solsheviks-Comunlgte who are in need of lt' It is tbe naln

duty of tbe comunlst Acadeny in matters of netbodolo8y' ia
guestions of tbe pbllosopby of episteuologyt 'in the tbeory

of lorowled.6e to go folward. and to take over ad'vancetl
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posltlons. LIe are very wilLtng to flgbt ldeal.lsm, ancl we

ale very weLl awa.re of its d.aagels and its barm.. .. SIe atre
plepared to figbt id.eqlism, becaueo we clealJ.y eee J.ts
trenoadloue harn for science.... But hor are we to flght lt?
I thlnk that to t6 afrai.d of aew ldbas because tbey nay
be ideallstlcally tatnted and for that reason not to advanoe
ls a method. by neans of wbich it is i^u.posslble to vanqulsb
anyo[e. It is neceasary to advanoe, it is Decessa.ry to create
new theolLes of onets owa in contrast to ldeaLlstlc thgories,
to procluce onerg own understan&lng of new lileas which trudlel-
uines the soLL for any ldeali.stic attenpts. [o i]-]uulne the
way with the headllghts of correct theory'is the beet wa;r

to dlspol tbe nystlc fog of ideallsm.*

Tbege are proforrad and remarkahle wordls by a nost
proulnent representative of Soviet sciencel Yoffe went on
to say:

.rrln the :reoalkabLe book to whi.ob our session is d.evoted
we shall also find precepts for the present moment as we}l.
ft turns out that Lenin bad such a good. knowlefue of pbyelca
as it would be well for nany of its nodern aritics to have.
Ee bad a knowledge of soue tbj-ugs tbat were strenge fron the
staattpolnt of f oommon seuser r of whlch I spoke ea.rllen Qn'.

Nevertheless, you'rilI not find a single Line in tbe whol.e

of bls book in whicb be says that Abralau is an idealist
because he said that nass was appalent, or tbat PLanck lE
an idealj.st beoause he ascribed nass to radiant eaergy and.

believed it to be no nore thaa a coefflcient. On the coa-
trary, trenin regarded every new antl extendeclr tbougb un-
usual, unclerstandlng of pbysical pbenonena as a brllU.arct
conflsnatioa of the dialectical course of deveJ.opment, as

the absence of any llgid Dolns, and as an explession of the
vast dlversity of Nature whj.ch uakes sclentis'"s uod:ify tbell
vlewe. That is the uerlt, tbe uala advantage of tbe dialect-
loal nethod. Lenin said tbatr of coulse, physicists were

naterialists beoause they wele engaged in tbe study of the
external rorLd, [o beIleve that ttris noeld is created
by us, that lt does not exiet i! leallty, and stiLl go oa



to Etudy i.ts proBeltleE ts aa altogetber thankleee task fol
ths phyELcist, aad anyons ao eagagetl is bould to beooup

a pbllosopher. W\r ehould he deal with p\ysLcs? W\y thrqy
tbe wolld when you can stlucturenit yourseXf as you wLsht

wblch is uuch mole intelsstr'ing?tl

Ioffe eaded bis report witb these wol&s;

*Ee need bold1y to a<lvancer uaaf=ald of uistekes,
becauso we have an exoelleBt l"ostruneDt wblcb fotewarus u8

agalrst thee. Ou! theory ls not stnrctured ia a vacuuo, we

create a theory of tbe actually eristlng worldlr and the

nethotl of verLflcation by practice Sives us the leal.
erpreeeioa of tbls worldl, the reflectlon wbioh it nakes irc

oul sengatlons. our expelience, placttce, provldes tbe
gualantee tbat we shall oot bulLtl an abstlact iclealistic
soheme but that oru tJreorles rrlll iacreasLagly approd-uate

the howtefue of tbe leal worltl whlch we want to knor and

cbange.ttz

Such. nere the tdeas expreesed by one of the leadiag
soviet pbyslcists, and tbey a.re Etill an excEllent ia&lcatol
for oul owu day.

In hls leport Acadeniclaa Vavilov gave a ttialectlco-
naterla:Llst enalysis of the developmeat of tbe conceptloas

of l{ature ia the history of physical" science. E1s report
plovldett vivid evLilence tbat d.ialectlcal uateriallsrn had

becone an J-deo1o51ca1 and netbotloloSlcal iastluueat of
sovtet natulal sci.eatlsts. at tbe tine we were able to note

rXtb tlenendoue satlsfactloa that tbe phtlosop\y of Marxiem-

I:ealalsn bad scored ldeological victorlesr and that tbe

alliaace of pbilosopbels and natural ecienti.ste was telng
glven a sound scioatlflc foundatloa.

Such wele the flse Pages testifylrg to tbe fact that
L,eaLnrs plecepts on tbe alllance betreea philosopby end

aatusal scleace rere beLng lealisedl.

I.ret ue note, however, tbat tllis a-l'llaaca Yas not a

process that ras elthel stlai.Shtforward ol r.rnillnea,r. It did
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aot rua rttbout any hitcbes. Aad along lta coulae thsle
were vallous ntateles ard sboltcoEtngs. Eor€[er, on tbe
whole, the plocess steadlly advanoetl.

lgt us aild tbat na4y ploulaent ecieatlste i.n tbe treEt
a.!e arele of, tbe role aad. lqroltance of th.ls $!ocese.
il.D.Beraal slote: Ilhloughout tbe treatleth ceatnuy, rhat
uay be caLLccl the phenononoa of Ipnln haE been the donlaa-
tJ.ag factol , not oaly of roll.it eoononice and Bo1ltlos, tnrt
also of world natural sclence. We se6E to have coue a 1oa6
ray frou lJelria, but luckl\r bi.e i-upulse bas endured. and
bag set for a shola aer geaeratlon the totre of sclence,
and tbat aot onJ,y ln tbe Sovlet Unloo but all over the
vot1d. lbants to tbat lasplratlon, lt cFn Do loDger b6
naj.atal.aed, evel, by lts worst eneuiee, tlrat soientLfic and
technlcal plogreos ie lncoupatible wltb eooiaLlsm as bu5'lt
on tbe noclel of Leaiatg wo!k. Oa tbe coatlary, sociallsn
firrtbels science and tt bas belpedt enoruousl.y to ealalge
its scele 8!d eake_lt a bagio part, not onLy of the ecoaouy

:but of ita 1dea6.'2 IbJ.s ls a strlktng indicatloa of the
strong iafluence of Lenlars id.eas. Eorever, soue scientlsts
stj.L1 questioa the alliance of, pbl.Ioeop\y aad natr:raL sol-
eace a6 havias outlived itself.

tbe netbod,B naed by bourgeols thlakels to laflltrate
the soclallst coDaoiousneaa ale well descrlbed by the
CzEcboglovak scientlet l.Ne[ec, l.n big book Tbe Iupoltancc

a

Ee stlesseal that in tbe case of uost Czecboelovak
phtlosophelE !r the late 196Os the close aIl:lance between
the Comunlsts and aon-Pargr scl.entlEts begaa to gJ.ve ray
to alr uacrltlcal adoptloa of, noa-Uarrlst and fleguently evea
antl-llarriet borugeoiE doctrLaes, an unpllncJ-p1ed eclect-
lclsu, aad a loss of the Party prlaclple in pblloeopby.
In tbe 1960e, tbe nilalrLst tbeoristsx in CzecboslovakLa
trled to nro{lelnlser' tr[a.lxlet pLllosop\y by ueans of various
lileas plopounded by .fashioaable" boul6eole tbL:rkerE. Thia
Letl then to forget tJreh scieatlfle understandl.g of soclal



develolucatr alaoc revlEtonlgar lecallarr sBllltualla eA
ilratiorallsn stlengtbcaad thell posltJ.oaa end, sougEt to
rcparatc Xald.gt DbLlogop\Y florn the levolutC.oaa{tr !ovc-
Bt. In thl.s ray, lhlloso$hlcal revlsioalsa conblno0 ultb
1nlltlodl leactloa.

Ibe Ltlea of tbe alllanoe b€tleen PhLl.oaoDl\y anil' aatulrl
soleaoe ls atill an Lssue La ths ideologloal eUsuEgle agar.ort
tDa oppoaeata of dllalaotlcal nateltalLgn todey. I\rtt{ng fo!-
rald all EaDrrs! of iacorleot and uascLentlf,lc lcleas aal
false aageltlons;-they seek to uailennJ.ae, and deaJ.glate tbr
ellianoe betreEn phlloso$by aad nattr.ral aoleaoe ol to dls-
tolt lt. In tbese coudltionsr aaSr sort of, vaol,Llatlon oa

tbp questlon of tDs alLlaace betresa lLlloEoDlty aail aatural,
rbleooc teails obJectlvely to pJ.ay lnto tJre hanAB of, our
oglppents aad to splead coafirstoa ia the uailelstendLuS ot
h{6h1Jr i,qrortaat Leai.ulst l,Aeeg.

Ia the receat perlodl tbere have beea nole and more

attacks by Westela eclcatLats oa oatellaL1Et dJ.alectlos.
Su:s' a J,6gn{ng spectallst ln uoleoulal liology and l{otel
Elze Wlaaelr itacquee l[onoilr bas rrLttea a gleat deal about
illaLectlcal natellalLgn ln hls took' @@ggf-et.la
r,6cessl,t6. Epsal sur la ohllosoDbl'e lraturelle de la bloloslr
uods r (Parlsr 19?O), Whst be aaysl unfortunatellrr alrors thrt
be bors lj.ttLe about dia.leotioal natellaltau aad tbat he

hsg dlata hls lafomatlon about Uerd.Bt phiJ.oso$by frou
bealaay. Beia6 e naJor sBeclallst in bls f,lcldr llonod bas

dcoided to clltlolse dlalectlcal uatelteltso of, rlrlab h€ br
ao borledge-a[ ursera^rdi,ag task. lbusr bc aa;rs thet nngclt
bad nlnlnsedtr (tlalEctloE on f,attue ln ordel to rtf,ltn the
developneat of, Nature rlthls tbe larE of hiatoll'cal develol>
ncat establlshed by l[alx. ltoaod btnsel3 sayE tbat the!€ elo
ao dlaleatlcal legulallties 1n fiatuler and that cbanoe and

ncocaslty are absolute$ antltbetLoal coooepta.

'[bssc antl-dla].eotlcaL attltrrdeg lead hLu to nake a

nunter of erroaeous asseltlons even ln bis ouo, spealal fleJ.dt
rbich ale sba.qrly clltlcl,sed by otber nolecuJ.al blologLste.
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Som coatolporary natulel rol,mtlgts havc valLorrr\r
attacked the ldeae of dlareotical natellallsu. oac cumt
lgnole tLe yll.d attaok by the Srlss p\yslcal. cbsulst
l[.&fllkaufr whlob flts rltLln the franewolL of the genelal
ldeologica1 strrrggJ.e, Ee oaue to the Sovlet Unl,oa as a
toullstr vlelted l,sirngladr and traveLred, flou uosoor aloa6
the [rans-Slbellaa lallray aad back, and, upoa hl_s retum,
to Srttzerlandl publlshsd a book 1lr 19?4 oatLtled,, tr Rallray

El9B. IhlB ls a pateatl5r aotl-govlet book aad, abouads ia
unsclentlfLc attaoke oa dlaleotloal aatellaLtan, rhlch thr
authol tlerits ia tbe sBhrt of, nechqnlgtic natella.lleu, as
sona tr[ecbaao-aletonnidstlo oonteuplatloa'. Ee doee not
llkelfol eranplc, tbo lar of tlansltLoa of quaatlty i^uto
quallty. Ee Ealrs ttrat because tbe ![as:d.st c].adslcs dld aot
tratlelgtand natrual sclence, ![ar: anil Ianta acted oa th,e
aeuo[eous assumBtloar that tbo qualltJr of th.e rolldt ob-
tal.nedl flou an adequate anonat of quantlty. l[he authol
raxss elogueat about hls 6ood yiLl fol Bussl,a snd tb€
BueEian peoBle, descllblag at great J.ength tbelr nblue
eyegm, 'rtb,e ueloillous BusElan lmguage rLlcb le lea(y-aado
fol tbe Boetlrr, about the geaelosity and cord,lality of the
Russlans, tbe cham of tb,e Ruselaas, of, the Busslan la(y-
guldea aad tbe frlendltnees of the uilltlanea, &d Bo. ono
BehLad tble gcrcen, h.e sauggles ia his nalu ldea of ooa-
velgeaoe (he calls the borugeois rorld, [capi&atr, ail ths
SovLet rolld the {dlamat,r). Ee eaSrs: n$hea world, iadustry
regulres so mrch firel, and the oi1 of the ltlaatlc nras d.lyl
tllanat aatl caplnat rllJ. Jolu hancts.r4 Sucb is thJ,s peouJ.l,al
anti-Sovlet iaveatioa about conve!6euoe.

thcse exeuples Ebor that evea todqT philoeolhlcal
problens ia natrrral scLeace a.le sharp ldeoLoglsaL lsgueg.
|[he vlewg of oul oppoaeats a!6 a comblaatlon of ignorance of
the phll.osoqby of tlalxlsn aad, distortLoa of, lts baslc tenets,
wttb reaotlonarXr polltlcaI alns. l[hees are atteupts to uec
eoleatlflc acbl,evenents to ftght uatedall.sn, soclal_Lsn
aad the Sovlet syetenr



Our tesk ls to expose guch erroaeous aatl barufiil
uethoas a:r{t vxess of our opponenta, aatt coaetructive\r end'

positively to elabolate the ph:iloaophloal' queetloas of
aolence, proilucln6 a ttlaLectioo-uaterlallst geaerallsatl-oa

of scieutiflc develoPmeat.

NOTES

*,

2 rbLd*.
1 ,f.D.B"ooalr trI,onl.a and Scienceq ln- tbs collectloa

ilifi--"ii-fioael+rlat',- "r sciea"e r llos cor' 1 969'
pil1u nnsalan).

A.F.Ioff,e r' fbe DeveloPnga!
the 20th OenttlrY"' zqtb

of Atoclstlc VXerB i.n
I

TEITCISO?EICIIJ PBINCIPUEE' IN TEE IEEOEETICAIJ
FOIITDTrIONS. OF trArUBAIJ SCIENOE

Serefi"n IELIITtrEIN, D.Bc. (IhLJ.oe.)

The phllosophloal plfuroipl.es uadsllylaE tbe ldeologlo-
aI aad netbodologlcal propooltLoae of theoly olgaaloall,Sr.
dcterutne lte rhole content and u6an1ng. On tbese p!in-
clpl€E Lalgely depead,s the. futule of a thcoryr &6 e:tcat
to rhich lt acool0s rltb lsallty, and ita place rlthla tbe
ovelall ByBt€n of scleatffLo knorLedge. Ibeorlee based oa
the dlaleottco-uatellallst approach to leal,lty have lusasc-
ly nore chanccs of tulalag out to be tlue than those shlch
stert flou ldeolottcql ead lotapDyolcal assurptlone ia tbc
laterpretatloa of the rollit aad uetbods of Lts stu(y. lf,tel
all, the dlaLectlco+utellalLst pllnclples ale ryr crpleselon
of the ualv€!6il lara of bel.t aad cognltloa rhlcb rlll bc
fotmd la the gleat uulttptlclty of coaorete pbenorena,
J.ncludtag those rhlch etlIl have to be etudLed. |rbe, ssrrrc
ae lrportant aethodoLoglcal propoeLtl.ons 3on a6arng flo[
the knora to tbe unlnorul and glve a general notlon of thc
hcy attrlbutea aad lars of lotloa rhJ.ch nay be bhsrcat la
natter even beyoad the ercas of tbe rorl(l rhlcb als on-
plllcally pelceived,. Be:lnt a geneld.lsatlou of, aII the
achlevenents of acleice aad aooto-hlstoll,cal glactLce, the
pllnolplca of, illalectloal natellal.laa ale bcLng st6ad11y
ilccpeae0 aad pelfected rlth tbo plogloss of goLentlfla
taorledqe, so lefleotlrg mlllty rftl oer grcatel plcolrl,o.
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Bt coatla.t' tbc ldtsallstlo aad rctap\yslcal plopo-
eltlols about tbc lorld and rays of co6ntatl6 lt ale
illctolteal an0 fantastlcr rhloh uakeg tber drla to aII ths
lcll6Xoua anil epeculatlve netap\rsloal aystcla of thc 1nrt.
Ia tboseLvce, thcsc propoeltloaa D€ver leail onc to tbo
tlutb, hrt olerh rlth leallty and ao act as a dlag' oa tbs
advance of botLedge. If sorc ldoallgt-Dtlded solentlctg
bave achleved outgtandLrg lesultE l^a aognlgLng tbs rolIdl
antl uakbg naJol digcovslles, tbey bave drone so rot ln
ooaaegueaoe of, tbel.r Xdcalisur but for totally Aiffelent
lolaoaar aotably thell lndlvl(hral talentsr thelr ablLlty
to oerry oD D€r erpelluentc anal 6lve tbeu ploformil tbeoretlo-
a1 tnterpretatloa, tbeh olletaeltty ad dopth of predlctloll
ead the cleative pore! of theil latcllcct. Apalt flon ltg
ph.lLosopblcal f,oundatloDar €troly coaoreto aclcntlftc tbsor?
alao has a sJraton of othel theolctlcll od eqllrloal foun-
ilatlons.. Uadcl ccrtaLa oondltloner EuccsEa la elabolath6
tbesc Dalr Eovo one close to tlue kaolledgc evea ilcsplte
frlrc phtlbaophlcal BlopoaltloDs. In tJro foluulatloa of, uel
tDrotgtlcaL conoeptloas, oolroct dlalectlco-natella1lst
toundatloa! a!8 abeolutcly rec€asa4r tnrt not adequatc fol
eobl.wlag tbo tluth. [hsle ls also a aeed fol aer erperilent-
el. leacarcb, theolctlcal analyets of the facter d.iscovcly
of tbe laus rh.toh hold tbeu togetber, ths croatloa of an

tntegral systor of kaorlodte, andl 8o olo In tbe abseace of
all tbls, srsn collsct dlaleotl,co-latelLa1lst prcpoaLEoac
rlII aot yl,eld tbe Oegllsd. regulta. Btrt at'I other tblngc
belaS equal, ltlealisttc prealses r1L1 not lesult la aay

edtaacc elther, tnrt r1ll, yle1tl notblng but a negatlve leEul't
by leadrnB the ecr.Entlflc lagulry lnto a deae ead.

Every sclentlflc tlreoly bas a def,lalte aysten of
fouadatloas. llheee ale abovc all eryrllica]. foundatloDst
rhlch lncLuile tbe as8regat1on of tbs key erpellnental facts
end obeewatloaa, tbe baelE Brop6[ of aqy tbeony. Ia abstract
tbcoretloal syateus, Ilke natheuatLcer phl1osopby aad thc
gcaeral theoly of ayatensr tbe o[plllaal foua0atlons nay

laoludo erpel|uental faats and observationE npt oaly flor
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the mbJcot rlct of, tbc gilvca aol.encg, but alto tb q,tlto-
rl and largcly tbcotctlcal ooateat of othcl ratulat aad
roolal lol,caccr, *J.atr plovlaL a baa!.a fol ttrc fiuther
*vrloplcat of, rathtraticr aad pLlJ.ogol[7.

$rt cupbloal factg aad obccmrtloac d,o aot ln thm-
.olvos eoaltituto a thcoly. ,!'borc ia e aecd for tbctr
tbeolctlorl ootplctcasloa aad uadelrtanding, rhtoh 1o
rchlqvod, aftcl thc illscovcry of lara tbet unlto al1 tbege
trot. aad tbet riatc lt poastble authsatLoelly to pledlot
rl,rllal acr pboaolcae. lt fllst, !.alr llo tomrlatad,
qlt'llcelly la thc folr of, luLcr aad quatitattve f,ormla-
t!,onr Oeqcllbiag tDc gracral teadmcy or orlcatetlon irf, the
IlEooc!8. l!ba, as adleaoc ls lada luto tbe dcpths of ths
rubtaace of, tbc phcaomna be{Ft ahalyacd.' lt ie poealble
tboomtlod,fV to fotanlate a lar ln tb. f,orrn of, gole
lunctloaal rclatl,on ulftin6 tro, trtucc o! Do!6 rallablcai
lbo glcrtcl tbc aurbel of factola the glvea f,orutrla reokoal
rltb, ths nore ploolee tbs leflectloa glvea to leaX.ity b5r

tbr oolrcaBoadllg J.ar. Bvely law it a f,olu of atablc,
oldolod and firactloaal oolaeottoa betresn defLaltc phenousaa
ol ragnltudcrt'rbiob uay be t\e plopeltles of ths aane ob-
Jcat, the Blopelttes of dlffelEat obJecta and ths obJeota
thmsclvcs ln a aysteu, a aet of obJeata eail systctos ta err
aron rore gcaeral 8;/ateu, vuloua statos of tbe ayeteha ol
rtagor of thelr oLange, acte of wsnta aad obJeotr of the
Drt dll.lsc Elae, aad tbe lars tbclscltca bsld to6ctbsr by
soua 6?6a !o!a gsncral lal. Xf all thege pbenotcaa ol
.16.Dta ooherc Lnto eouo stablc oorocotlon ln thc fom of
r fimctloaal lcl,atloa, so that claagea tn sonc phcaolcna
rake lt poaelblc authsatlcally to predlct cbegos 1a othelre
rc have a thcorctlcalLy forutrl.ated lar reflecttag an ob-
lcotl,ve and lar-goverucd order of tLlaga. llhs egglcgatlou
of thsoletiaal aod eupllloal lare lateglated rltbl,n a
cobeleat ByatoD of knolled6€ coastltutes tho fruerolk of
a tbcory. Thege uay be dcllae0 as tbe pouologlcal foundatloas
of, theoly (mtotroa,,, the Gmek for Lar). SonetLnca they alc
e.leo called thE p!gpe!,theolatlca.l foundatLonc of theoly.



Iu aditltionr eYoty theory has lts loglca1 foundatlonet
sonslltuttag aD agglegatloa of tbe most impoltant lo6lcaL
prlaolBles rbich brtag togetber experluentg.l facts snd

theotetical lare Lnto a coherent systea of horledge aad

rblcb lead theu a deflalte couslatency and aubordlaatlon.
Soae'of tbese loglcal. pri'nclples are btrought l^uto the
theory flou forpal ead dLalectlcal toglc (fol lnstencer tbo
prlnc1ple of no coatlaitictlon, the plllrclple of tbe cori-

orEtoness of trutb, tbe ualty of the loglcal aatl the b^lE-

torical, and so oa). Ia tli.Lg genEe, they ale the i61-propef
fonadatlons of tb,eory. Btrt otber loglcal prlnclplee govern-

lag the fornulatloa of a tlreory sprlng flon lts orm coateat
andl coulse of blEtollcal- developaeut. Tbey loflect tbe level
ach.teved la tbe cohereat XaorledSa of natulel ln accordaace

rlth rhlcb the logical stluctule of a tbeory Ls foluulated.
ths latter nay cbango ittb tbe advance of lolowledge, and

lndteed vely substeotlally. [busl at the early stages ln the
developnent of euplrtcal tbeoltee tbey ale ueual\r set fortb
ln ilducttve and hlstollcal telns, eo that the loglcal fle-
queatly coincldeg rlth the bLgtollcal, rblJ-e tha expoeltlon
of parta of a tbeory lalgely corlespondB to tbe sequence of
tbeir bistorlsal ollgiaatlon anil developaent. But as a theorJr

la lrproved aa<1 ner erperlueatal facts and lare of ever
glsats! gsnetellty and lrfo:matloa value a!6 dlgcovered, tbe
Logl,ca1 stleucturs of the tbeory beglas to cbanger rlth tbe

0oAuotiv6 Btructulb8 of tbe theory conlng to tho forer rbea

tcly genelal asrl lafo:natlon-latenelve lars ale foruuLated
at tb€ beginntrg of lte valious aeotloirs, flou wihlcb nole
paltlcula:l Lars eDat ploposltlona ate tbea dcduced. [LLs
klnd of erposltloa belps to o!de! the 1o51ca1 atructule.
of tbe tbeoly and to SUoO nany of the hlstollcal iletalls
rhlcb bave becoue less thaa neanln5fr3..

But the compJ.er of flesb etplrLcaL facta ls iatroducefl
lato the tbeory wLtb subsequeat tnductlva Senelal'lsattoae,
alla tbls goea on rrntll tbe dtsoovely of fimdamental tbeorctlc-
el lars uakee tt poselbte to letura to a deductlve structulrn8
of tbLa part of the theoly and tbs ordellng of lta Logloal
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atnroh!.. 0oaacqW6tll tb 1o61ca1 touadatloas and thc
Jtluctulo of the.thcoly, llke the systen of lts othel
fouadatloaa, tead to change rlth the aclvance of knowledge.

In adilltion, evsry oonclete acleatlflc theoly nay havc
ertratheoletlcal 8nd. metatheoletlcal foundatlons. Ertla-
theoreticel foundatLoas LacLude tbe prlnclpleE of tbe nore
general firattauental Ecleoce whJ.ch ale ueed. to explala t{re
obJects aatl Blooeases bela6 atudled by tbs glvea 6cleDoc.
Ehus, tbe Bllaelples of tbeoletlcal p\yalcs (quantun
nechanlco, clectrouagnetlc fleld tbeory, etc.) ale used to
explaln the natule of cheulcal boads end the substance of
the chenical fo:ru of uotlon3 tbe prlaolpleg of theulo-
dyoantcs ale uaed to expJ,ala the klnetlcs of chenlcal
reactloas. ls a reaultp boldel-Ilne subJects-p\yetcal
cbeuistly, cbenlcaL B\yatca, tbs quanttu theory of cbsulcal
boads, etc., alise at tbe conJuoctloa of p\yalca enal cbeDlst-
ry. Slnllally, the theoletical conteat of p\yaics and
cbenlatly le useA to c-plaln tbe"plocesser ptoceedlag lD
Ilvrng orgaalaus, and tbla hae plovlded the baelg fol tbc
euslgedce of blopgaics, blocheniatly, uoleculal blology
aad other subJects rhlch help to explern aer asBects of tbe
substencs of llfe. In aII tbeEe cases, rben an5r sclence
nakes/a tletalled stuEy of ths laws of a nole comoa aatl
gonetal forn of notlon or nor€ geaeral Blopertl.es of natterl
i.ts theoretlcal coatent uqy be used to substantiate otbcl
nolc paltlcuLar Bclences. lBhls plocesB of firndauentaUsatloa
La a qoaclcte forn of lntegratlon of sclentlflc horledge.

[be D€tethooretlcal gubetaatiatloa of a tbsoly ls
effected on the baels of a deflnlte uetatheory, a nrbJect
d,cal{.8 wlth the Dote general and global lars of tbe stluc-
tulaL, organleation and cbrn8o of uatellal eyateus, rhlch
alao lacludes Dors genelal uetbode of analyais. [atbeuatlas
also hae a netatheoletlcal fiuctloa, eail lts aethod.s aDat

ooateat have lncreaslngly penetlated into alaogt every othel
bcracb of knorledge. Such a filactloD ls aiso veated i.n tlo
goorlal theory of, aystens, rhl'ch eeckg to brta6 ogt tbs larE
6ovemlng tha Btluctural olganlsatloa en0 oheagc of rvuy



typ of aaturalr tcabaloal. artd Gootlol eystanr od to
crploso tbsse lars l^E ths foru ol fiuittoaal lolatlou.
'ltbs thooletlcel ooateat Slob lt h88 olabolated is of uuoh

lrportancc for tbe retatheoletlcal. subcta[tlatlol of nany
pllaalples of cybeiuctlcs, tbeoretlcal blolo6y, sJratols
tecbnologt t4d a aubel of otbol eubJeota.

Tbs lblIosolil\y of dlelectlcal uatelXalts! 16 tho tlost
6oaerel nctathcoly ll.th leaBect to the rholo co1plc: of
netulal aad eoola1 8c1oacc8. It ha. fol lta aubJcct tbe
atra{y of t&s lort 8ranrtt Lus of bcrnt aad eo6nltloar aa0

thc Latel-lclatlonchlp bctroon tbcl. It lavertlgatcr tbc
tay propclttcr, lra of atruotulal ol6anlaatloal 6hrnto
aad dcrelopeat of otsly tyln of natulal utl aooLal rystcul
enil alao tbe syetoua of reatc cogpltlvc aaO olcatlvc aotlvlty,
Ito rbolr tbcolctloal ooatmt 1g of, lush rctbodologtod 1>
Ipltraoo for tbe valloue aolcacea, bcemec 1t 5lvca lolc
eleb-outr ooncaatreted antt plcolco eqnceelon to tbc nost
blrortrnt aablcvct ata resul,tLtt6 fro1 tbc llabolatlon of tbo
phlloeogbtaal f,ouadatlolc ol the aatulal alrd soolel aaleucel
orol ths oontaulea, but rhtcb ale not adaqurtcX,, foruilatcil
W taitlvlihal solertlrtr'

lbc BLllossXrblcal foundatloag of e theory tnclu(b
Lilcologtdil1 cXrlatcoologlcal aA soolologloaL prlaclplel.
IiaoLo6Loel Brl"aclplea help to chalaatcrlgc the aulrouadla6
rolld, Darrr! pleoe la lt, the plopeltles erd lare of tDt
bptag of latter, lltrtl attltude to thc roll.dr thc reyr ad
glrlporc! of roolal ilevcloBleat, andl so oD. Ir illaleotlcel
raterlaflsu thsrc alr tba pllaolpIes of tbe aatellal unlty
of tDe rolld, the ooalcrratloa of nattel antl notlonr tbe
ctcnnlty of the tollit tn tlae anil lta l+flatty l.a apacet

the pltaolplee of, the dcrelopnent of 'lattel , of lts prflaly
lrtnr€ rltb teapect to eoagclougaese, and the illaleotlce1
Iara of tbs belng of Eattor.

DplgteLologloal Bllaolplee chalactellae ttL oubstasol
of tbc ploecsB of cogn!'tloa and lts legularltlea, ths lltu-
ooracotloo Dotrrca tlr lrtlollral ucthods of oognitloa, th,r
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l.utcs-rclatlonehlp of oLd and, aer eolcntr.flc thcor.l,ce in
thelr doololmat, aad tho lc6ulalltlca govclalng flrc dLf-
feleatlatloa anil lnteglattoa of sol.Dtlflo horlcdgc.

EooloXoglcal prlaclpler erpreag tbe aoclal rtatur ard
furatlols of tlhe gl,vca aol,eacc, 1te lole la thc docloXnent
of thc pro&rotlvc foroeg and of soclety aa a llolc, tbs
aoctat purpooc and pl,acc rltbta tbs geaelal lyatc of rolea_
tlflc kaorrcilgc, tbc uotlvo forccg aad tbe roolal leguralltlcr
of ltr dcvclolncat.

I rrlatlactloa lhorOe bo dlara betmm pblloaopllcal
Bloblcos anil thc pLlloaopblcal pll"ualples of aclcaoe, fol
tbc f,omel ara a corpler of J.deolo6ical., cplatcrlogtoal od
aoolologlcal ploblcua arlg{.8 la tha dcvelolnsat of coleaoe
la tbc vely folefloat of lcaealoL and havlag a tuadanotal
trpoltaace aot oaly f,ol the glven coaolctc solencol ht fol
el.L tbb otbel ac{encca aa reII. Selr ao}utLoa 1a blglly
lqloltaat for the rhol.e ldcoJ.ogy eait uetDo0ology of scleatlf-
tc lssealch. [hs pD.tloaopblcal pllaclpleg of, scleaos do not
lacludo phlloaopblcal ploblos lD thersol"cs, trut above all
tb,e reeultg of tbcil constluctlvo solutlor, that la, the
substaativc f,norledge obtalned ln tbe ploceas, rhlob goc6 to
eadch not oal.y tbe glvea solencc, but also dlalectlco-
raterlarlst phtlosophy ltaerf. ths uore elabolate a aaleatlf,:[o
tbeory, the grortel ls lts aralcr€oa of lts pbfloeophlcal
pll"aclpleo, of the uetbdds md legulalttlga of !.ts derelop
neat and also tbe lldts rlthrn rhl.ch itg lars nay be
ertlapolated.

0a the content of the phlloaopLtcal pltaclples of theory
orgautcally depmds lts geaelal a6an{ng, tbc iaterprotatloa
of tbs lars belng fornulated rlttrln 1t, tte place r{th{n tho
overall syateu of ecleatlflc knorl,ed6e aad tbe lt.alta rlthln
rblcb lt nay be applled. Speculative ldeallstlc arid aeta-
p\rsical aBpnoacbee nay dlrect ecleatlflc tbotrght aLog a
faLee path and eugenclel pseudoi:lobleug and fate solutloaa,
shlLe the oorlect, dtalectlco-uaterlaltst theoly, rhlch takeg
account of tbe need to elabolate the o3rsteue of, other
euplllcal and theoretlcal prtnclplee, oaa a.lrro aE a tlue



lofelence polD,t on th€ xay to the scl€Dtiflc solutloa of a

glven ploblea. A letroeBective vlew of tbe.hlstoly of
gclence sbors the operation of tbe folJ.owlng J.nportant
regularlty: all tbe ftrndaueatat proposltlonE and laws of
gcleace wbich a.re of prlaclpled ldeologlcal and nethodologlc-
al inportance, bave alwqys been iaitlally fornulated ae

pbllosophlcal hypotbeEes oa the basls of naterlallet anfl

dlalectlcal coaceBti.ons, and oaly then substantiated ia
concrete sclentlfic terns and eLabolated. oa tbe bas15 of
naturaL sclence and eoclal theolleE. Snch rae the blstoly of
the atonlstlc notioas concerning tbe Etructure of mattert
the preservatloa of natter and notloal the naterial uaity
of tbe rollct, the coutluulty of uatter, space and tine,
tbe prtnclple of <levelopuent in aatlonouy' geologyr bloJ.ogy
aad tbe sooial sclences, the prlaclpl.e of causal.it5rr the
tdea of the structural heterogeaelty of oatter and tbe
tllvelslty of the laws of lts belag. WLthia the framerork
of tbe MarxtEt-Iealnist pLilosop\y these propoeltlons wele
put forrard and eubstantlated.r on tbe etluctulal lnertauet-
lbllity and lafinity of natterr on tbe qualltatiYc peculiar-
lty of tbe lars anct forna of 1ts uo,tlon at tbe valious
stlucturaL Levelsr oa tbe laflnite self-developueut of
uatter, oa ths dlvereliY of tbe forns of lntercornecttoa
and detelolaatloa la tte rolldr on tbe open aature of any
conorete gcteutlflc theory of the rorld and tbe uallntted
ratlEe of tbe process of lts cognltlon, oa the pliaclple of
tbe concrsteaesg of truth, aad tbe local aBpllcablllty of, any
conclete acLeatLflc the6ry. At tbe saue tluer dJ.aLectlcaL
uatellallan helped to foluuJ.ate the ualvelsal lare Of, the
being of natter ana fue plocsag of cognttlonr. whlch aerre at
netbodoJ.oglcal. .lefcrence poluts for uovenent flon' tbs tnom
to the tmlrrrom, and rbich belped to latsglete tbe rhole of
sgientlfi.c knowledge.

On tbe sttoagtb of tbe pllnclple tbat tlutb ls ooncletcl
reflectiag the Btluctulal hetelogeaelty of u.atterr and ltE
quantltattve and gualltatlve laerbaustlbllttyr Leninr ia bLa

Irtcllrllaa and Elupirlg-qFit1cls!, sbored tbe caus.s bebiail
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_tbe cllsis of tbe uechanlstic plctule of the rolLd provlded
by claasical p\yaics and the ueed. to aubstltute fol it a
qualitatlvely nev aad uore Berfect plcture of tbe solld ae
nattEr ln motloa, a process ia rLLcb tbe Bbyaical piotule
of the rolltl is conEtantLy ileepened ovel tbe rbole of itE
eubsequent d.evelopmeat.Lealrrre ld.ea about the lnsxaustlblLlty
of tbe atom entl tb,e electron provldes an tnpoltaat nethod-
oJ.o6lcal. ladlcatlon fol all ptas€nt-day etudlee of tbe stluc-
ture of elenentaly paltJ.olee and Eouadg a rarnlrg a8rlast
the doinatlc absolutlaatioa of conclete scleatLflc notlong.
llhe crltLgue by r'+gele aad lJgnln of necb.anistlc detelLinLi!
helped to sbor tbe d.lverslty of the forue of the causaL
rrexus ln tbe rolld. aad to conprehend tbe obJectlve fonnda-
tlong of plobablllty detelnlnation la tbe developnent of
couplex Eystens. Materlallst dlal'ectlca poi-ats to the aeed
for a couplebenslve approacb to the study of all pbeaouena
and the appLlcatlon of aLl tbe netbods of cognltlon aa a
ualty. It enphaalees the lnadnieelblllty of absolutielag
aay elagle method, rhlch ie pleclsely characteristic of the
netap\yalcal approacb. Tblg lmpoltant requileuent ts coa-
cletely eubodled and dereloped lu the systeus etructulal
nethod of analyslsl rhlcb hag beea bloadly applted and
elaborated lu uodeln scl€nce, and ln the tbeoSy and practlce
of stlucturlrg ever more coryler i:ofolnatloa and control
gyatelg.

[he pbilosopblcal foundations of selence bave been
stcadlly developlrry uader tbe lnfl.uence of the nultlstage
lateglatloa of solence, tbe advance of, natellallst dlalect-
lcs anal lts peaetratlon lnto the stluctule of science ae lt
solvee ner phlloeoplllcal problene. Ploglsss ln the sphere
of phllosopbical fouadatloas leeults both flou the d,evelop-
uent of the Biven acleace itself, fron Lts applicatlon of
tbe prlnclples of dlal-ecticaL naterlaLlsm, antl aIBo flon the
key nethodological accorplLshoent of other sclences. AL1 the
uetaphyslcal and ldealletlc trendB ln present-day boulgeots
phllosop\y can-otr 1n princlple, provlde a phS.losophlcaL
fouadatl,on of sclence. At ooe tlue, lt rae eupillo-crlticien



that lal-d clalu to belng the ,rLatest phllosop\y of 20th-
aeatuly natulal scieacen. But leai.a ehoreat vely relJ. that
tbat philosop\y was, ln fact, alJ.en to the spklt and trendE
t^u modern natural. scleace, and it soou had to 1eave
the sceae. Neopositlvlsn, .as a furthel uodlflcatloa of
emplrlo-crltlclsn, also sor:ght to becoue the nethodoJ.ogl.cal
fouadatlon of uod.era Bctencs. But it donied tbe ldeolo6lca1
ploblerns anil coateut of pbilosop\y antt al-so the posstblltty
of cognislag the obJectlve eubstance of tbrngE, eo reduclng
tbe taske of evely sclenoe norely to brlnglng out tbe
fuacttoaal lelations betrseu couploxes of meagu.leneatE aad
obeelvatl.ons by the subJect, and thig k11led tbe objectJ.ve
neanLng and purpoae of sctence. If tbe aeopositlvlat prog-
!a@s badl been leallsed, eaob scletrce rou].d not be glvtng
us a hovledge of tbe rolld bnrt of the payoho-pgeiological
emotloas of the subJect rbea obsew.tng tbe rolld. ThJ.e kLad
of llul.tatloa of the taskg of pLllosoB\y and th,e partlculal
scLeaceE could not be accepted as tb€ phlJ.osoBhlcal fouada-
tlon for the eLabolatlon of tbeolleE. It ls not surprlelag,
thelefore, that after a gholt "boom,r in tbe 19?Os ead 19loa,
aeoposltJ.vlst lafluence on sclentlsta raptd"Iy declLned. and
ls nov fa1lly !.asl6nlflcant.

As for tbc coaceptlons of aeo-,1[bod.er, rexleteatlal.len,
prrgnatlen, potsouallsn aad valloue othel treada ln plesent-
day bourgeols phLlosoph;r, these can uo loager objectlveJ.y
claln anSr elatolatLoa of phLloaoghtcal problons and plln-
ctplea in uodera science, beoause tbey have laggeit far behrad
Ite actual acbievenentg end pulpoEes. lt one tiue, lbornian
proclained, the duaL aature of, tluth, ad the palal.lellan and
tbe eguallty of the sclentlflo and the leli8ioua cognltloa of
the rolJ.dr but tbeee plopoaltlons tuiaed out to be rrateaable.
rhlre scleasc hag achleveil treaendous plogrerrs la tbe aogaltLon
and practtcal. developueat of tbe rolld ovel the past ceatury,
leLlgloa etllt Btarts fion tbe most nalve, lgaolaat and abeuld
notloae of tbe rorld as a wbole end tbo conclete natrual
pbenouena, rhl,oh rere folurulated ia the nfths of hoarly
antlqultr. But neo-{Ebsnkn; exlsteattalLsu, peraoaallsn and
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plaglatlau aor, 1a offrot, ao lon6el Lry alqru to a aor
ecleatltlo erplanatloa of aatnue tut set tbeDa.rvee tbe taak
of g:pJ.alnlag naars spbltual rolld, the neanlag of ll.fc,
sifl sle{n the role of plovldJng guldFnce i'n everlydqJr
actl.vlgr. But sverr theae pulpoBos bavs tnrlaod out to be
beyoad tbeLl leacb, because a:.i thege areas of bruan ltfe
antl actlvlty ale nor beln6 successfirl.ly studlett by tAe
conBrex of aocLal and huuaaltaltan aclenceE La oroee arrLance
ulth natula1 aclence. No rond.gl, tbelefole, that boulgeols
ldsologtgtg have lacreasl,agly sou8bt to coatlaEt Eolence
anil pbLloaophtrr, le6aldrng tbc latte! as being so[ethlng
interue<Ilate bet?een sclence aad rell6ioue rytb. [hls
contrast has ploduced the abgrud chqpge of rsclentlsni
agatast dllalectlcal natellallsn fol ltg nEthodologloel lolr
la scl.ence, a charge yhlcb stiorg that lts authols harvc vcly
llttre undelstanding of tbe gleateat acb,levementE of noocn
gcLeace atrd lts rore La the deveropnent of society. Tbelra
1s an attltude of nenllgb-*etrod" obsculantlsu, wbic^h is EoLf-
coupraceat and, whlch bas no need of a Ecleatlflc fouadatloa
for phlloaop\y.

Ihe coateat. of tbe phJ.l.osophlca1 prlnclples aonstltutt.E
tbe fouadatlon of a theory deteluJ.aes lts 6eneral nean:t g
aad pulpoae nost erpl1c1tJ.y wben the theory deats rlth tbe
Bfuqy of vely general laws of being anil cognltlon, of global
1deolo6lcal aad, nethodoro6J.ca]. probleno. rnitlcatLvo la tbts
leaB€ct ls tbe pleeent dtate of coeeology, whlch seeks to
dlacover tbe lars undellyiag the stmctural orgen{satlon,
chang€ and tlevelopnsnt of nattel tn the palt of tb,e Uatvolse
s.rould ue. Coeuology bas advanced nany uodels of th.e
Ualvcrse tbat coupete rtth one anotber. .l,I1 of these a.!e
based on the sane eupblcat <Lata on tb,e ertsteace of tbe
red-}lgbt ghlft ln the galarLee, testtfylag to tb,eil uov6-
nent aray fiou each other aad e:paaelou of tbe suuoundlng
area of tbe Unlverse. Account ls also taken of the leLict
railio-rave radlatloa, dllscovered 1n the past fev yeera,
aa an echo of the great plocessos of erpanston of the
vlslble UnLverge fron the superilense state of natter as lt



orleted loughly 15-20 tbouea[d ulIllon yeala a6o. Calcula-
tlouE bave been uade of the posslble value of tbe arerage

denslty of ratt€! !o the Uuivelse, rbich together rltb the

data oa tbe glor"lrg speed of the novement of the Sal.axles
avay from each otber and th6 dletancee to theu ale sub-

stltuted ia the glavltatioa eguations of tbe genelal th'oory

of relativity, so ylel.dlag va.llous sol.utlons and tbe ool-
leapondlag nodleLs.

Ehere is a rodeL of tbe rtbot Ualverseo vh1ch coatatns

the asenuptiou tbat lts expaaslou fron tbe superdeDse atate
of matter, inlttally conceatlated wltbln a uar6i.uall.y sroalI

volume, has coatlnuetl vlthout lluttg and is llrevelslblet
rbiLe space itse}f appears to energe i.n tbe plocess of
erpanslou. TbiE ie contrastedl by anotber model i-n whicb the

obse:lvable erpansion i.s regald'ed aE a local process ranglag

ovel only an lnflnltely snall area of the whole Ualverse--
tbe lfietagala-qr, beyoacl wbose lluits tbere nay be countless
cosuJ.c systens with the nost dllverse states of uattel aad

forus of lts cbaDge.

l[hen tbere is a uodel of tbo rtossillatlng Universerr

rhlcb, llke the nodel. of the I'hot Ualvelser, coatalns the
assumpti.on tbat tbe wb.o1e of the Univelee is nor expandingl

but tbat tble proaese will slow down ln tbe coulse of tlnet
aJod at a deflnite stage will 51ve way to a conpreoaloa of
ratter, e conoentlatlon of it La a lelatlvely eua.Il area

rlth t!8n8itloa to a Euperdenee Btate (gravitatioaal cotlapse) t

rhlcb will thea oace agaln give ray to elpanslonr tben a6ain

to coupressloa, and 8o on. Given sucb pulaationr aII the
p\ysical prooeases appear to be running in clrclesr wbile
the rrradius of tbe Unlverse" tenalE to chaage in the corrra€

of ttme.

The dodel of a'rpulaatlng UalvelEe" contaias tbe ltlea
of tine flor{ng in reveree at tbe stages of compressiont

whlch then glves wsy to tbe normal passage of ti-ue frou past

to firture at tbe stages of expanelon. But thia byltothesLs 1e

absolutely artiflclal.
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Eacb of theee aad otber uodels of the Ualvelse is
baged on a tlefl.aLte Bhllosopblcal ldea. Ehe aaauuptJ.on of
deflalte values for the evelage tteaslty of mattEr in thc
Unlverse and. for tbe glorlng apeed,s of the rovmot of the
gala-les aray fron each other as tbe d,lstaace to then
laoleases, tbe operatlon rltb nodLflcatlons of, the gravita-
tl.onal equations and. uanJr other addltlonal assuaptlons a.!e
uscd to back up a baglc pblloeopblcal ldea. There are algo
cleally ldeaUEtlc latelpretatlons of the nodels of tbs
Uaivelse, whlch coatala tbe assuq)tlon that Lt ras c!6at€d
by Cod 1n tbe forn of a glgantic trfatlrsr-atourr whoge
expJ.oalon gave bi.lth to the expaading Uuivelee. Soue
theologletE add tbat Gotl cleated tro UnivelB€s' oD€ eoa-
slstlag of conventlonal uattel, and the othel of aatluatter,
and that tbeee Uaivelees are bllatelal.ly synnetrlcal..

Dlalecti.cal uaterlalisn boLdB that iu elaborati"ng a
sclentlflc nodel of the observabLe fialte area of tbe
Unlvelse thele ls neeil above all to stalt flon wel.L-estab-
lisbed observed data and physlcal theorlee, flon tbe Brln-
clple of the conservatioa of uatter aail. notion, rbi,ch
erpressea tbs etemal existence of natter in tlre, frou tbe
pllnciple of the st:mctulaL lnerlraustLblllty and inflnlty
of uatter and lts uaflagglng sel.f-deveLopnent and qualltative
transforaatloas. llh€ls is also a aeed to.take account of
otber genelal plopeltiee and dl.alectlcal larg of tbe notloa
of nattel (tbe J-ar of caueality, unity, lnteractlon and
stnrggle of opposltea, the l-ar of the spfual cbaractol of
developnent, md so oa). Cosoologlcal theory based on tbese
prlncipLes, whlch have been confilned by tbe rbole of soclo-
hlstorlcal plactLce, starts fron the fact tbat the observable
expaaslon of the Metagala:ry is a Local process 1a tbe rolld,
aad tbat countless numbers of other uatelial eystens can
erlst wlth tbei-r own speciflc laws of stluatural organlgatloa,
tlue-and-space pxopertles and forus of deveJ_opnent. In quan-
tltatlve anal qualltativ€ telns llatte! 1s infintte.



But epart frou tbe colrect phlloaophlcal stand, tbe
Ec1entlflc solutlon of tbe probLen also lequirea uany othel
fouadatioaar emplllcal, loglcal, theoreti.oal and. metatbeoret-
loal-, and also the uecessary creatlvo capabiJ'itlee aled in-
tense effolt on tbe part of tbe reeealcber. 0n this firadauent-

a} queEtLon, the gtaod of d1aleettcal uotellaLlsn ls antl--
thetlcal to the coaceBtlons of tb€ old nature-ph.llosop\yt
ublch stalted floD the assuuptlon that general BblloeoBhlcal
plopoeltloas pledeternLned all the conclete EoLutlone of the
plobl€u aail helped to obtaln tbese solely oa the basie of
Iogtcal deductlon. sucb an approacb has aluost n6v6r ylelded

aa;/ cot!6ct lesults and bas, ln fact, ploduced specuJ'ative
neysteme of naturerr in whlob invented laws and causal con-

aeotloaE were subEtltuted for tbe actual oaesr so that the
rhole tbeoretlaal coastnrction truned out to be L11usory.

It hag falrly freguentJ.y ocouued ln the developneat

of, solentlflc theorles tbat tJre soe e-perlueatal data end

theoretlcal lars gave llse to dlfferent lnter?retation modEls

e:pialalng aatural pbenouena. the coatent of tbese uodels

lalgely depends oa tbe lnitlal pLilosophlcal prenlseE. such

a sltuatloa arosor for lnstmce, ln tbe luterpletatlon of
tbe p\ystcal neaniag of 6lavLtatlonal equatlons i.a the
geleral theory of lelatlvlty, in tbe guantum tbeoly of
6ravltationr 1o the lnterpletatlon of the ueaning of the

rave firnctlon 1u qtrantuu mscbanlos, 1o the explanation of
tbe obJeotlve gronnds of probabili@ laws' ancl 8o oD. Nect

theoretlcal prob].ene constaatLy arise 1a sclence fol rhose

eolutloa the thole of the avaLlable theoretical aad e4peri^ueat-

al uatellat le ueed. Aad lt frequently haBpens t&at a nor

Bhll.osophlcal. ldoa, horever partlcularr suddenLy opene uP

fregb borl.zons fol leseatch and leads to the formrLatl0n of
a tbeoretlcal todoL cloeeLtrr apploxlnatlng reallty.

Dlalectical naterlallsu e:erts a 5ror1a6 iofl.ueuce on

uodera gclEnce throrrgh the elaboration of the system of itg
phllosopLlcal foundatlons. Fol lts Baltr lt ls constaotly
perfected by l^nteglatlng wltbl,a lte content tbe phlloeophlcal
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leardag of dlsooveriea ln the aatulal and eoolal sclences.
Thlg coagtant iatelactlou aad laterpeuetlatlon of dLa.lectlo-
aI natellaLlen and the noderse Eciences ls a powixfirl souloe
of their further ilevelopneat.



[trE PROBIJU 03 DEMilIilIfiU IN UODENM UI[\'RII,
scrmcE

Iult. SACEKOV, D.Sc. (Phl1os. )

Ihc plobleu of dcternlatsu lg of key i"uportance wlthrn
tbe syaten of l[arxLst-I:eatalst BLlloeogl\y. the dootline of
dctcrnlllsat oaproEassr 'Irr a srdfl-cleotly ooberent aad. sys-
tcuatlsed f,oln, tha ealentlflo notioas of the chalactel of
conaections and ilepeadcacee sr.thln tbe natellal rorld,
rbose key aspocta arc e:prcsac0 lu the categories of,
caueallty, reguLarlty, necesslty, cbance, ptrrpoeefirlaess,
Ievel of orgaalsatioa and valioue otberg. Our undclstandlag
of detelnlnJ.sll is close\r llrked sltb our way of lrrte:plstl.n€
tbs phenouena 'analysed by sclencc, fomulatlng sclentlfio
folccasto anil grasplng tbe tsndsncles ln tbe firlthel develop-
neat of borLedge. It ls also well horo that tbe devcLop-
ncnt of tbe tloctrLne of d.cternlalsn bar al.rays beea atteaileA
rlth acutc philosophlcal atruggLe. Ideallstlc ph.iloaophcre
have used tbe scleatlflc dlsoovely of ner fotna of deternla-
lsa aad ner claeses of, regulerlty to dcny cauaaLlty and also
the uaterlallstl'o traditloas of scleace Ln geaeral.

heseat-day dwelopueat and sunnfug-up of deterulnlau
lnvolvea an analysts of tro seta F questlons:

/
What ale tbe grouods oa rbl0h probablltW andl thele-

forc, chancc, erc lnol.uded in tbo structurc of sslentlfic
horledge?
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ihat 1r tb. slgnLftcance fol the <loctllne of dlctelula-
lcn of tbe plcscat developuent of the notlons ooaceralng tbc
pulBoBo and. purpoaefirl frnctloatng of couple: govcral,a6
EJrBteEs?

.An analysls of tbcse qucstloaa 1s of plloary &poltaaoe
fu !3rng{n6 out th€ bagls featulos of tbe plcoorrt stage la
thc advancc of kaorLcdgc, and, tbegc alo tbe queetlous oa
rbi,cb tbo lost aout. phllosoplrtcal' dlscuasloas aad, strtrgglc
ovcr ths doctrl,ac of dcterulalsu batve beea carrlse o!.

Ibrso ploblcns of deternlalan elo belag ertersJ.vely
oonsldercd by fest€la rrlters ou tba pbllosopby of Bclgace.
lhe obalacterlatlc th{ng ls tLat thosc rho oppoec tho idceg
of di.aleotlcaL natertallso in fast have a vcry dlstortcd
vler of lt. Vlrtuel1y ln svery caee tbey proceed fron the
assuuptlon that dlalectlcal uatelialigu ls lnseparablc fron
the notloae of claesical (Laplaccra, rXgld, ucchanlcal)
Aetennlalsn, rttb lts dealal. of tbe firadanental lupoltaacc
of cbaaoe l.n tbe Etructulo d horledge md lts- lnevltablc
Atlft iato f,atallsn. ILts klud of lcatl{.t l.s glvea to
dtalectlcal naterlallsn LD J.lfloaodlrE book, Cheace anil
&,gSE{!I, and lt ls charaeteliatlc of uany aodela Ycatora
rlltols oa tbc phllosophlcaL foundatloas of Dodoln p\rclcs,
above aLl, tboae doalla6 Tltb quantun theory. |[b1s appllaa
to the rll.tlaga of rell-hora pgslclsts llte .T.X.Jauchre
Aro Quaata Beal? .l Gal,lleen Dlalornre (Iadlana Unlyelrlty
Preas, Bloorlnttott 19?1t Eeoond, prtattag 1974) aod Bcrnald
drEapagaatrc Ooncs,otuel louldatlonr of Quaatua lachsdca
(Bealania PublLebers, Uealo Park, Callf,ornla, 19?1).

It lq not only e dlstortcd uotloa of dlalectlcal
leterlaltsn and an actual lgnolaace of ltg rrltbgs ttret alr
chalaaterletlc of tboge rho c!1tlcl8e thlR pLiloeophsr. glrcy
rlso flequentlt rack any Bosrtlve Broglau,s or solutlou f,ol
the glvea nethodologioal ploblena,la uodela scLenoc. Ia
T.Btelr mltlags sa tho pblrosop\y of solancc ro dlo aot flarl
any eellous eff,ort to drverop ths doctllae of, dotsrtslalru.
It bagt tbcro alo attcuptg to stmctruc eoaccDte of cheacr



md purpoae rlt&ln the eoioatlflo appaleturl but tbelc a^rc

ofton ao odrn€at eff,olts to unilcrrtaad aad gubottntlatc the
obJeotlvc,batu.ra anil coatcnt of thcse key categollca of,

lodcla scloaco. In thla coaaectloa uuob luportancG attacbeg
ts an aaalyela of, Bleacat-daJr EsnotaLlsatlons of tbs
doctrtae of doteninisn l.u the 116bt of tllaleotlcal natelial-
lru. I6t us blJ,efly ooD8lA6l tbe SoucralXgatloas of deternla-
lson t.ts+lg ahape ln t^he rrJ'tlnge of tbose rbo acccpt tllalect-
laal uateliallae ln tbetl aualyals of the foundatlong of
probabtllty ncthod;s ta rEsralcb and, accoldingly, La tbcll
raalrsls of tbs [aturG of chance.

l|[be bJ.gLty l,nBortant rolc of plobablllty-tbeory uetbods

of lescalcb ls nor broadly rcoognl.sedr aad they l'le at tbo
vely root of ths leadJ.ag fuattaneatal tbeoll'cE and llaea of
tcsoerob ln uodora aatu"ral scLence. |lheec lscludc aDove all
quantu! tbeoty' statlatlcal. pbJrslca, tbo d.octrlac of cvolu-
tlon, geuetlas and cyberaotlcs (ae a rlsealch proEr"tnng l^a

claboratlag tbe genclal tbeoly of control). The glorXng lole
of Blobablllty lileae ln uoilcu golcace Stvsa rlsc to tbl'g
pblloaophlao-nethodlologloal quootloa: hor arc re to ua0cl-
rtaad and clplata thla nost lrportart ltae lu the dcvelop-
nant of rodcla rolencc? Ihe ansrcr usualJ"y lrurs aa folLorag
tho plobabl}lfi tbeory ls a gclenoc of, chancc, rhll'e tbe
gEortrg nofo aad lryoltance of, tb.tg tbeory i's elr ladlcatloa
of, tbe 6rorlag lole aad l4ro,ltancc of ciaace ln moilsln
gcLslcc. Ernco tblE questloar hor arc we to uailerstand tbo
crte8qalr of sDlsco ltgcLf?

Cbeace ls stLll f,all1y frcguontly legaldcd aa bel"rg

tbs,lssult of oul legs tfian adcguatc knorlcdge. It la slaloed
tbrt sc tula to notLons of cbancc rbel re do aot or ceJurot

Iaor alL the oausca bebla{ tb.lg or tbat plocccs. ID that
oalo, cbaaee lt ro6ardcil ar a Pur€Iy aubJcctlve aatctory"
Snch an apploacb to tbe netrut of ebanco raa orltlolsce la
Ialrlgt phl.l,ocoDb, at tbc tlns of lta orlglaatloa. One aceC

nerel.Sr recaLL &geJ.ets treatnmt of the ooucept of chaacet

raDecla.Lly 1l lelatlo! to Delrlnra tbcory of evolutlga.
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[be leterlallet approach to tbe quagtloa of, probablllty
rr. brr!6!ed out tblougb thc crltLolsu of, the aubJectlvlst
vlcr of proDabllttl but fol a tallLy IoaB.tLD chaaco re.a

treateil a6 a oat€gory cbaractellelng the extelualr slilel,lae
and secoadaly aspects of a plocsaar aaA as beln8 llrelevaat
to any chalactorlstlc of ltg Lnner Btlucture aad substaace.
lccordlngltr tbe ldeas ad aethoils of the probabillty tbeoty
re!6 lcgarded as belrg teupola.ry aad iDferlol. But sucb a!
apploaob to cbanco aad plobabiHty ls rloEgo [o gee thls
one aead oaly to consr.der the appllcatLon of, the probablllty
ldsa to aatural aolcnco. In claeeLoal. statlstlcal p\ystca-
the tbeory of gasea-use Ls natle of tbe oonceptlons of
ebance to cbaractElise tbe relatloa of the nolscuLes to each
otber, that ls, to cha.lacterLae thell lDncr etructure,
SlniLasl.yr la 6enotics tbe conceptions of, cbanoe la used to
cbalactorlee tbE relatlone beWeen nutatlong rithla tbelr
aystons, that ls, to ebalacterlse the tnrol sttucttue of tha
rnrtatloa ploooaso llhe coneeptloaa.of sbarrce alo €tsn no!€
rsubstaatlellr in the aaalysls of nlcroploceEgssl eLsnentary
quartuo piocesses havs a plobabllttY-chaace cbaraoter ln
te:ras of lnaer Bt:nrctulo.

trbat hae been sa1d inplleo tbst the tleatrent of cbanoe

as a category cbalactorlelng the erteraal aad aecoaila:r;l

aepecte of proccsses ls f,al flon adlsguet€. llbe nodern under-
atandtog of the content and neanlng of, ttrie categoly ts
ehora vely vell la the devalopuent of tbe genela1 tbeory
(concoptloag) of coupler goveralng ayatene. Let ue recall
that coupte: govelnlng ayatons aro syetaus rlth a relatlvaly
la0epaadontl autoaoroue beharloul of eubsyetous (elenotts),
ilth a b16[ tuternal aatlvlty and solectl"ltlr ad purBoa6-
fulaesg la tbe firnotion{'g (bEbavtoul) of tbe systen as a
rhoLe, llbsss BI/EteEa o.re op€n-?aded, are la conatant iatel-
actioa rtth the eavbonnents autl ate ln plluslBle capable
of solvtng blshl,y dLvorse cLasaos of pnoblels (aotqng la
hlsbLy dlvergs cl,roumsteroos). Of coulsar lt lE aor stlll
too cally to sBcak of a firlly cstabllebsd tbeoly of coryIcx
EotclDllg syatcns, btrt tbexo is no d,oubt tbat le have herc



a gsnelaI p!ot!e@c of,'lesealoh stlmlatlag tbe foruulattoD
of a ualtlpLlolty of, probl.ens. Aa the glogloro 1s elabora-
ted, a anrnbel of proposltioae rbtch alo of key irportaaoc
fol nodela ldeoJ.ogy and nethoitologlr ale elaboratei!. and suue0
uB. l[huer.of, uucb Lrlnrtance fol the nodern uadalataadlag
of chance ls the genalaL ideas Llke that of relativ€ lDF
depeadeaee (autonory) lu the bebavlotu of uatcrLaL systens,
aad the idea of leveLe tn thelr stnrature and orgnaisatlon,.
(be luportaat thlag to aote hele ls that tbl,g vler of
obance ie closely bouad up rlth the vLer af tbe lol,e alilt
lnpo.ltanao of probabl,Llty illstrl,butlone, as tL6 basla con-
cept ln th.e structure of the theolJr of plobabLl1ty and ita
applLeatloaa.

llhe dlscovely of tbe aatule of cbancE is eoDnecteiL
above aLl rlth tbe role and lnportaacE of tb,e coaceptlons
of iadepeadenee 1n cognltlon. BeLatlong betreon obJects,
eventE or eleuents of a set alo aLso cb,aracterlsed aE chrrce
reLatloas whea direct, imedlate aad latelcoaditloaed tles
and relatlotrs aaor,€ tbe eleuents aro vt.ltually aon-e:lgtent
ol havE an ineseeatlal rol,e to pl.ay. Iadepeatleace neans tbat
the etate or bebaviour of the obJecte of resealob doee aot
tlepend oa tbe state or bebavioul of otber obJecte rbLeh ale
oaklan to tt or vhlcb surrouad lt, antl ls aot detelniaed by
then. But hor ls auch tadepeadence posalble? Eor la lnde-
peadence posaibLe la a rorld whele tbe ollglnation and be{-g
of every obJect and phsnonenoa aro lacoaceivabLe outside
tbell iateuelatton anil connectioa rltb tbe ratertal
euvilonneat?

Ihe conoept of lndependlence chalaoterises above all.
aonE nagslve pheaotela, aad ilefialte systena fomEd by aa
erceptioaall.y lerg€ numbel of, obJects. It e4rrosees the
given gtluctule of these systora. Horevs!, these maeelve
phenouena theuselves depead on tbe condltlons of theh
e=Lsteace ol orlglaatlon.'In othet rold,s, indepeadmce
ltee1f ,,s mean{.gfuL oni.y lD the Breeeuc€ of defLnlte
lateglal chalactsrLetics of the Eystens erpreeglng the
nalty of these systeEs. llhe lqrortant tbtag to stless rbea
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ooael,dcllng tho unlty of tbc tlrsa syatcne l.s that ro 8rE,
la cffcct, cbalacterls{a8 a osltala aer level of theh
ttluoturo and olganlaatloa.

lhe abovs ras an al[rnblatloa of, the vler of chaaoe
rhtch ls tqrl'lg shape la tbe ;r1trh6s of, tbose rho acccpt
dLal,ectlcal natellal1su, Oonar.delatlon of ladepenilcnco and,
the conceptlons of Levela la&lcetetbe plofound dLaLectl,eal
conteat of the categoly of chaacE. llbe f,ouadations of, the
uodlern vler of purpose anil pruposefirlaese, rhose aaa\rals
and geaelallsatlon aLso lavolvs pleaent-clay dwelopneut of,
dctelalulsn, a!6 €yen nore lntcreatlag and couBler.

fn the hsxacttr aatural oolences, the ldea of plobablllty
}tae ftrlly establlsb.etl tbe ooaseptloae of the lnd.epeadeace
aad autonony of eleuents conetltutlaE probablllty systens.
Tbe coaceptloaa of purpose an0 BulposefirLaegs IeaA to fiuthsr
generalleatlonc autonony and ladqleatleuco ale regalded as
Deceesaly plenlaea fol shorlng tb,e natule of the Ltgb1y
ploductlve ead Efflolent fuactloa'lng of, governlng aystens aa
a sbo1e. Autoaooy aad ladependenco are lupoltant aot !l thec-
eelves but oaLy f,ol defi.ulte purpoees aad acta. A deflalte
prluciple of cbolce and node of clallfyX.ag lolatlTs valuga
Ls i.npllated on tbe illvolslty of posElbll1tles rhlch refLeote
the proDabllltleg.

f,hat bas beea ea1d Buggcsts tbe coacl.usloa that the
plesent-dey developnent of deternlalsu, aa oq)resaeit 1! tb€
rrlttags of tboBe rbp aosept ,lla],ecttcal naterlallm, ls
bJ,ghly iqlortant 1n the conplebeasloa aad subataatlatlon of
the baglc aad dratemtn:tng f,oatures of coatenporary aaharal
gclele.e8.
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A ceutury ago n:llgele sald tbat i.n structuring thell
naLn theorlls naturaL sclEutlsts couLd bot tlo wlthout phllo-
sqpryr and. the whole pofurt was that they should be guld'ed by

a truly good, tbat ls, sol-entificr pblloeophy.

Tbe euergence of n€w and uJrconventloual firadameutal

ldeag t.o Eclence ae a lule produces a altuatlon of Eo[6

crlsls which can be overcone on the basls of the ecl'entlflc
ronld outlook and the scientlfle metbod, that tsr the
dlalectlco-naterialLet pbilosopby.

In tbe Btocoss of cognltlon thore baa alraya exlsteal
and sill appaleatly alrays oxlgt the danger of soue roaealch-
els eetttng uB varlous ecieatlf,lc coacepts as ilognaa and

abaolutes, taktng a oae-alded aBpnoacb to tb€ ploblenr wlth
I1.I-aonEldeleil ldeaUeatloa of the obJect of cogplti.on in
tho foln of ercesslvs ovorsinpllficatioa of obJectlve boads

and relations, aad. Lawe gwerrolng the obange otr thtaga and.

pbenoneaa.

I:enl.u selal that snorg tbe episteuolo6ical roote of
tdcaltsn thore hatE beea and ale trleatlLiaearlE aatl one-

eLdedness, roodsanosa and petlificatlon, aubJectivis[ ard
subJeotlve blladaeesrl to tuu thiaktng of ladlvlduat aclea-
tlrts or evotr a rbolo geaelatlon of sciontlsts.
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|Ihe laflatlon of oae aepeot of cognltloa Lato en
absolute _produced 

trueobanlol.snn i-a tbe now perJ.od, aad
tpbysLcalr ldeallan at ths tula of the centuly, rhlcb it
took uucb effolt to ovoroouer and rLlcb ls atiLl a problou
of conslilelable ulgq[oJr.

lhe enelgeace of cybelnetLc tdeae anA cybernetlcs aa
a ectentLfl6 ttefA anazed tbe lpagtnatloa not oaly of uaay
scleatlste but also of large laases of people taklag- aa
lDt€r€Bt La uodera solence. the erplocion of rrcybernetlo

enthuslalen, tbe lrpaeeioned dlscueslona, tbe bloail populal-
isatloa of, cybernetlc ldeas by tboee rlth a knorletlge of the
subJect and, regrettabLy, al.so by those igaolant of the
subJect, tbe scJ.eatlflcally baeed vXsloae and faataalee ard
tb6 EcleDce-flctlon storr.es, on tbe one band, beLped to
lecruLt nany.ninde for tbe eLaboration of theoretlcal enal

practlcal, problens of a blgbly lnportant }lne ln sclencs
an0 tecb[ologyr and on the otber bandr had a negatlve la-
flueace, cageaderlng, because of an ercessive abaolutlsatloa
of tluths rhich role conect vltbl.n certaln Llnlts r a
pecullal {cybernetlc ueshanlclsu" end hcyboruetlcr l<lcallsm.

Belor we us6 the tern trnechanLclsd' to deslgnate not
only tbe abaolutlsatlon of tbo lars of oechealcs and
excesslvs ldeaIlsatlou of tbe subject of cognittoap aa

oxpleesed ln far-roacblng ovelsiupliflcatlons of tbo lcaX
bonds and relatloas betreen thiaga and pbeaodena of the
obJoetlve wolldl, but ln 6eneral attonPtE to vu1garlsc con-
cepts reflecting varloue aBBecta of corpl'er pbenoEeaar anil
thelr one-Elded e4plaaatlonsr rhen guldaace is taken only
frou tbe vell-f,aorn regulalltles Sovelning strqple! pbenoreaal

while thg loLe of the dlalestloal Leap ln tbe fonnatlol of
aer quallty ls nler:nderstood and l,gnoled.

the history of the stnrggle ageinEt nechanlclsn aa a
pheaomenoa of oversLupllficatloa and ose-sldedaese ia the
plocess of cognitloa ls a hlstoly of stmggl'e agaiast a

foln of netap[yslca]' thlaklng. Juat as the aetaphyslcal
uethod laevltably llnks up wlth i.dealtsn, so mechnnlcl'sm ful

sclence also inevltab$ paveo the way f,ol ldealletic algtakes.



lhe cyberrrotlc tnrth, oa€ coulA slyr haa beea laklag
Ita uay Ln tbe stluggle not only of apeci,al bnrt algo of
pbl'IosopbLcal ldeae, and tLls struggle Ls La Do aslrae coD-
flned to the problens of 'cybemetlca, tnrt also lavolves
other ploblens, laclud{ng tboge l:r tbe theoly of horledge,
aoctology, blology aad the ptobleu of the yorld outlook as
a rbo1e.

Let us stleaa that Sovlet phJ.IoeophSr (rlth tbe exceptloa
of gome phiLosopbere) uas uetbodoJ.ogtcally plepaled for a
theoletical aaal.yela and corrsct lnterlpletatlol of tbe ner
ldeas of oybelaetlca becauee lt vas equlppeA rltb tbe
uatellall,st dlalectlcal uetbod aad LenLnts tbeory of, re-
f,Ieatlon.

lhJ'g eanaot be cald of Wostem ldeaU.Et phllosop\y1
rhogo repleaentatlveg have uade dlsbonest uso of cybemetlc
ideas to predLct an apoca\ptlc firtule for uaaklad, rh1ch,
rould allegedly falL uader the porer of, the taobJoes they
thengelvcg lnvested rlth lntelll6enoe. Ihere ls ao neeil
apeclally to coueut oa the clasa pulposes of sucb pledlc-
tLoag.

tregtern ldcaU,gt phtlosophele raJect Lenlnrs tb,eory of
leflectloa, rltbout nnderetaadlng tts great eclentlf!.c erd
herutstlo Borolo It 1g not eurprlstas tbet they bave attacked
the rrrltl.uga d Sovlet pbJ.losophere who have analysed, tbe
general ldcas d cybernetlas l.n tbe ll.ght otr Lenluts theory
of refl-eotlon.But they fail to nuster enJr arguoenterconfln-
l.ag tbenselvss to the flat denial, iooor.ri.Lng to the foruul.a
applled by a Cb,ekhov ohanactelrrho olalued tbat i.thls
cBnot be beoauae lt can rreve! bEtr, llbat ia pleclaely tbo
approach of the fsst GslraD philosopber Eirscheauaa, aor
reslal'ont la the USA. )

trbat tben ale tbe tsaues la the ldeologlcal, pblloeophto-
aI st:ruggle ove! the fomatLon of cybemctJ.c }ororled6e? le
ebal,l. conflae ourEelreg to oaly tro queetlonat tbe phllosopb-
lcal latelpretatlon of frrndeneutal cybelaetic conceptg llke
tlafoluatlotrft and ncoatlo1r , aad tbe pLLlosophl,cal lntel-
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plctatloa of tbe poteatlalltlec of, tbe naltlfLclal
lntelltgeace'l

As a sclentlflc llae, cybelaetLcs brings together, by
neans of firad,aneatal geaelal concepts, a numbel of close\r
alIieil subJeots descllbing velloug aapectE of tbe firactloa-
lag of a lalge clase of self-govemLng systens: the theory
of controL, th€ theory of Infomatlon, the theory of gauea,
al'd the theoly of opelationa, anoag othels.

The fundanental ooncepts of cybemetlcs ale counon to
all tbese sltbln the boundalles of tbe aald sclentific alea,
btrt tbey are aot r:nlversaL because tbey are natulal oa\r
fol ilescrlblng self-goverala6 systeue. organlsed, in a specif-
1c ray, vhicb include alL llving aysteus, sooLal eyetera
aad artlf,lcial self-gove:rnlng systena, to tbe erteat to
rhlcb a}1 theee systens bave comon featnrlee of Eel.f-
governanc€. Beyond tbese llnlts the conrnoa coacepts of
cybernetlcg become ueani^ngless becauge tbey ceeso to col-
respoud to tbe tblags la lhlch the plocesseg of ee1f,-
Bove[Dance and Lnfolu.atioa comr,rnlcatLon ale not lnbelent.
For tbat leaaoD, the scleacee of lnor6anlc natte! and the
forug of 1ts notion batl ao need of conceBtE like ttirf,orna-
tlontr aad ilcoDtro}r. At any rate, physlcs has uade great
advaacee to beoone tbe Leadel La natulal sclence ultbout
haiLng an;r cybernetlc concepte.

Cybernetics has i-n a senge abEtlactett ltself flou the
concrete naterlal substratuu of tbe varloug self-goveraing
syetens, wblcb ls rqy lt was able to put forwarl fluitful
ldeae about the genelal prlnclples of control. .lut ,.t was
wroDg to deduae from the Buccesa of this abstrarttion that
the concLusloaE and general concepts of cybernetles ale
totally indepeadent of tbe leve1 of the structure ard
epeclf,lca of tbe materlal substratru in real processes of
s€If-governance and infoluatlon coumrnication. Unfoltunately,
such a conclusion was. dramx by some soleattsts, wbo hastened.
to proclafun tb.e uaiversallty of the concepts of noontrol'r
aad trlnforaatioa[, and tegan to look for then rhere they



dld aot erLstr naueltrlr la laolganlo natruc aad cvca ln
"ertranaterlail' spbelesr ag the nngllsh scientigt Erlc Ashby

has tlone. [/hatever th,eir latenttonsr their coac].usions are
uecbanlstlc aod lead to \ylozoisu and even ltleaLisn.

Leniu ueed to say tbat Iphllosophical itleallEn i.s a

oae-Elded exa6gerated.... devElopnont (iaflationr eistentlon)
of one of the featules, aepectar facets of knowledge lnto
an absolute, CU.g.@! fron natter".Z In thl.e case, the one-
sliled eraggelatlon and l"nflatloa of an abstlaction tbat ls
necesBary when applied faLrly, and neglect of the uaterlal
Bubstlatun of the BroceaEes of self-governance and inforua-
tLoa coumrnlcatlon, negl.ect of what tE most iuportant ln
the phenomeaon of lnforuation, namelyr lts coatent, for
whlch tbe coum:nisation iE establlshedlr and the phenomenon

of lnfomati.on allses at a definlte blgtollcal atage ln tbe
developuent of uaterlal aysteusr laevltabLy result in
ttleaUetlc tnterpretatlone of tbe baeic cybernetlc concepts.
Let us recall tbat a warnlng agalnst sucb a dangel was

sound.ed. back tn 1948 by Claude Shannon, uot a philosophert
but a nathenbti.cian aptl a fouadler of the theory of lnforna-
tlon, whea be wrote that the concepi of lnfoluation sould.
not play the part of a unlvelEal cLue to all the qystelS.es
of nature.

Uoet Sovlet phllosophers have leacbed the couect con-
cluslon that tbe pbeaomenon of lnforuation ie dellvatlve
f:lon tbe ploceasea of refLection of reaLi.ty and of reflectloa
ltself. Sone of tbeee philosophers belleve that inforiaation
also eriete in inorga"ric nature as a product of the prLuitlve
forms of reflecti.on. Othere believe--anil f shale tbelr vler-
that lnfornatlon is derivatlve from tb.e llfibflggfiEg
reflectlon of reality by speclatly olgaaised self-governlng
sygte&s, that tbe content of lnfo:mation lu any foru ls tbo
external world actively reflected by tbe self-govelDtng
systen antl lts own iateraal stater and flnallyr tbat lnforna-
tloa arises whelever lnfornatloa comunication le estabLlsbed
between the eleaents of eucb a aystem or between sej'f-govera-
ing systers for tbe purpose of transoltttng tbe content of
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reflectLon;'StudJ.es by both gloups of pLLloaopbors have
prouotod, aot oal.y the sclentlflc analyale of tbe concepta
of lnfornatlon, lnfornatloa co@urlcatlon aud coutroL, but
al.so fultbel developneat of Icninrs tbeory of refl,ectlon 1a
tbe llght of the advanceE ln notlela natrua] sclease.

Nor, a fer rolds about tbe [altiflota} latelllgaoetl
and the epeculattoas tt has ploduced. Acblevereats La tbg
naaufactule of inst:n^u!€nte of nental laboul 1a tbs fo:n of
thlee geueratlons of conputels and the elaboratlon of
superbJ.gb-speed fourtb genelatlon coqlutela bave glven
occagloa for dublous hgrBotbeeea sla{m{ng tbat sooael ol
Iatcl conputers rould acquile an intcllect tbat rould, be
tadepentlent of aad aole powelful than tbe bune iatellect,
rblch rould eaable tbem to reproduce theuselves and con-
stltute a comuntty wltbout maDre partlcipation antl ln-
depenilently of nan.

[bose who apln out such h;potbesee qulte obvlously fal.I
lato tbe uechaaletlc error of faillng to leckon rtth th6
qual.ltatlve Level i.u the developuent of blologlcal syeteus
and eoclal mpn. Scieuce in general and ldarxlst pbJ.Iosop\r,
I:ealafs theory of reflection have long eLace denonstrated
tbat hunan coascloueaess 1g above a}l the product of 1ou6
soqlal' developuent of lnaD and Eoclety a"s a wbole, rlth lto
uoet lntrlcate relattons anoog lndtvlduals, soclal 6louBg
and. classeg.

'|[here is ao doubt that the aouputer crn calcu].ate a
tbousend tlnes faster than tbe most capable aad. skl[ed
natbenatlclaa, But lt has to calculate accordirg to a
ploglanne, lncludlng tbe seJ-f-progrannlrg plo6ranoe, deviseil
by nan. Ilorever, in terus of lts iugtrumental substance, lt
iloeE not dlffel frou tbe engiaes of supertaakere, giant
preases and othel nachiaes whlcb ale a uil-llou tiroes Dore
porelftrl than naa, or from supelsonlc Jete and Epace-shlp
carrler-rockets, wh1cb d.6yelop epeeds tbat als 50O and IIOOO

tince gleate! tban tbat of tbe pedestlian, and rhich are tbe
lastrureats of nanual l-abour. lbe onl^y dlfferenoe is that



co[puters, lastrunents of uental laboul, whi].e excellLng in
calsulatton speeds, ilo not poaa€ss the propeltleg of tbe
buman j.ntellect which we calL creative. f1lrey ale sluple
lnstrumeote deslgned to reLeaEe man fron laboul-latenslve
andl uncreatJ.ve operatlons of thE lntetlect.

One eboul.d algo,add tbat the flgures used to devleE a
conput€! plogrgnne cannot expless all of nanre emotione.,
tboughta and vislons. llhat ls wg lt tE 1n prlaciple rrrong
to tdenttfy the plocess of cogitatlon anil couputation.
Computela heJ.p nan oaly rithln tbe lluj.ts vlthln wh1cb nan
blnself 1s able to leflect the propertles of tbe errtelaaL
rorld by neans of natbematlcal equatlons. Beyond tbeee
Iinlts tbe computer te porelleos, lltse, say, the caterplIlar,
to undelstaad aad evaluate EsLetre nto be ol not to berr.

Soue ask: sbould se worry about sone scleatlEtsf
bel.ieving it to bo Bosstble that a macLlne cLoverer tbea
usn caD bo developed? After all, if they ale uroag, tbelr
effolts wiU sti[ belp to develop better couputets. llhl.s
uay i.adeed be lnesseattal, if oae takes tbe ualrowly
plagnatlc aud pureLy tecbaical approach. But let us recall
the efforts tbat have beea wasted by would-be lnventors of
the perpetual-uotlon naohine. In sclence not oDLy potentla-
Iltles but also constraints, llke the constralnt inposed by
the law of the.conservatlon of natter and. energyral.so have
a heurlstic role !o pLay. A cLear view of what we can and.

cannot do in virtue of, tbe obJeqtLve laws otB nature nakes ug
free to act wlth a LcoowJ-edge of wbat we are about, lncluillng
freedon f:ron tbe useless expend.lture of efforb by bundreds
or thousand.B of Eerl.

But wbea we Jeave the pragnatlc field for the highsl
spheres of bowled6e, re fiacl tbat sucb mecbanlstic iileas
bampel tbe d.evelopueat of tbe scieDtlfic outlook as a whol-e.
One nay weU. ask w$r tb.ere ls need to peaetlate tbe nysterj.es
of the braln, the orl6lns of consclousness, the psyche, the
fornatloa of coumunist uoraLit5rr ancl so otr, if a nachlne
lntelLect superlor to the lntel.Lect of nqn aad even of
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root€ty as e tboJ.e nay be xsl,up$r cleateil by uems of
c16ctlonlct.

Such aecbantstlc 6]alna and theh tlreaponslbLe
Bopulallaatloa facllltate the qppealancs of an over-
shp[fl,ed apploach to phllosop\yts etertal problenr that
of tbe relatloa b€trcea ths uateltal and the ldealr of a

superflclal and lgaorant laterpletatlou of the categollsa
of, tha trldeaIt aad tpeychlcrr, to the problea of, ran, the
ladlvldual aad aooietyr to tbe noet acute prcD1ens of
ldeology and ldeologlcal Btruggl€ and uaay othel queatlona
vblch are of fuadanentaL luportance L! the life of society
and of overy lad1vldlual. Iaileetlr the uechanlstic nl'stakes
sLtch ultluately lead to an ldeal.lstlc t[etoltioa of realtty
ale not so harEloss after aII.

lt08ES

' T.I.Lenln, Co1lected Xlolksl. lloscov, Vo1.18r g.)61.
2 rb1d"r.



OU TEE PHIIOSO?EICAI, SI'BST.ONTIATION OF PEISICA1
IEEORIEB

TLa,rrnll GOIII!, D.Sc. (Ph.llos. )

Desplte tbe agEeltloa wldel,y nade ln the boulgeols
rorld that ecleaaea tbat aro uncornected rlth ldeology anil
rorld outlooks can Grlat, tbe lileoLoglcal st!ug61e botrc€o
thc tro syotena 1a evel uorc Lavolvlrt tho aatuleJ. and thc
tecbnlcal scLenceg. A ylde lan6o of couoeptloas lefeulng
to ldeologlcaL aad polltl,cal aeutlallty 1a natulaL Bclonoo
exLatar tnrt such coaceptlons ale aII al^n€d at orcatlng aa
lupleasloa of natulal Ecleacets aeutrallfi, tbat rlth tbe
purl,ose of utt}:lalng aatulal scleace f,or tbe Efinrgglc
sgr{nEt dl.aleotlcal natell.allse aa ths thoorettoal fouuila-
ttoa of a cobeleat Ecieutlfic and couqunlst rorLl outl-ookt
as tbe nethod, of ulrto-date scLeace.

Iadlvldual natulal eoleatlstsr svm those tbat bave

nade a !aJo! coatrlhtloa to tbe ailvanoooat of eclancet
ttad ,.t posslbLe, la laterprct{i8 aucc.tta! la vallous
aleao, for eraqrle la pbysloa aad DLologgl to lele claLrs
that ale dlreeteil agalnst aateli.allsu. Boulgeols ldeologlltr,
as representatlveg of ldcal,tstlc Pbllogo$byr e4rlolt Euch

€lloneous clairs ty sclcntlgte of higb regute, aad asaolt
that diatectlcal uaterlallsu baa beea dlsBloved by advances

La sclence. llbey tbereby tly to caet asBclslon oa the
theoretlcal foundations of the mlldrtt clasatg rcrl.d outloots.
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Eelc 1s rhat Uclncr Ecl,sonb€lg rlote la blg Phvglk uaC
Phlloaophls: f,l[b,e preecnt-ila5z uadcletandlng of atonlc
pbeaoneae bealg vely llttl,e reeenbl,aDce to tbe undrcrstaadlag
of tbe atou la plevloua latedallst pbllocofl\y. Xoteoyel,
lt oay be seldl that present-day atoalo pbyalca has puahed
aatulal scleaoe off the naterlallgt loail on rhich lt atooC
la the lgth oeutuly."l

Ihlle the f,llet palt of the gtateleat can bc aglecd
rlth, the eecoad la €uoaeoug.

Aad liere le rbat re lsad La anotbel of thls sclcntLstrs
rorkr Il[,baakE to Dbaore diacovery, pbgrslca has bEea oD]tged
to go ovel frol the phllosoDl\y of Deuocll.tug to that of
Plato. DooorLtugrs phlJ,oeo$ry proceed.e flou the atou as tb
snallest Xaillvistble stnrctule aad adberee to the fornuLar
tla the beginalng rag the paltlcJ.e'. Platots pbtlosopby Lr
baged oa the fomtrLa: tIa the beglnnt-ag ras 6lr@et!yr.n2

Iaileeil, plesent-day B\ye1cs bas shorn that tbe aton 1r
dlvLsible, ani rcvealed, tbe couplex stuctrr'le of the aton
and ltE aucleus; horwel, lt bas aJ.Eo oorf,llued thelr
naterlallty, tbe lndcpendencs of tbe:iil extstenoe flop tbc
copleln8 aubJeot. Eouevor, f,emer Eelsenberg hail ao ltgbt
to ldeatLfy the uatelialleu of Denoclitus rlth tbe questlou
of tJre atotsrE Btlucture and vallabiLltyl as rell as of all
eleneataly paltlclee. Ee beil uo rlgbt to ldent1.fy sucb
netap\yalaal uatellallsn rlth dJ.alectlcaL natelLal'lsn.
Deepltc tbe loglc l"u tbe deveJ.opueat of sciencc, be baa 6oue
ovel (aad tbat, fa:: fron consletently) to tbe etand ot
Plators obJeotlve ideallee.

Atteupts to stlengthea tbe poaltloag of ldeallsn erd
le1161oa are also llnked ritb the advanceg l.a ntlcleal pore!
eagLaeollng rhich le based ou tbc sell-knora couelatlon
ln -[tc?, one tbat la legalded in Tegtela physlcal
and esBeclalLy pblloaopb.tcal, llterature ae avldeace of, tbe
equlvaleaae of natter aad EnerEy end as a posalblllty of tbs
tleEtructlon of uatte .



lrltz I,alseDr oae of the tbso:ristg of preaeat-day
neo-thonign hag nltten that atonlo enalgy hag lovealed tbc
holloruess of natella}ls!, ao that tbe poo! oouunlate, rho
bave balleveC ln the naterialtty of, the torltl, ao longel
heva aay ground to etand oD. If, GoA so rlsbesr Ee rllL be

able to turn any auouat of subsieDcs ott Earth tDto flen{ng
cDorgJr, sllce all atoutc auoLel arE hald enolg:fr aad thslr
fore natto! oetr turu t"ato ftre.l

Afts Eubstltutlng tbe BaltlcuJ'al aoleatlflo aotlon of
rsubstercefr for tbe-phlloeoBLlcal notLon of nuattern, andl

thea-ahea{y unlarfirlly froa tbe steaq)o1at of, flyslca-
ldcatlfyln6 nass ard nattel antl proclalrnlnt the illeappealarca
of tbe }atter, F.Ira.reea expleascd syDPatry fol tbs [poo!
condunlsts'r; holeve!, lt ls he bLuself rbo dsse!ryes slmpatb;r,
elace all bis naalBulatloa of Dotiors ie sclontlflcally
unetblcal andl egsentlally hostlle to golence.

Pceseut-day Cathol.l,o pblJ.oaophers bave proclal,ued the
lare of Natuls atr olgreaelon of ths Divlne rl]L and cou-
eeguently sptlltual l^a natrue. [hat la vh;r they ate adberento
of tbe rlgoroue deter:nlalse of p\ysloal larar uadaretandlng
by thc AeteluLnlam of such lars the erlatenee of tleascEa-
doatal naturo La uobile bel-age, rbl.cb ultlnately aacerd to
God as the Absolute Belag.

,|[be strtvLtrg to rhscoacllsrr scleace aad leJ,lglon is a
LLad of, Aefgnce of reJ.161on snil ldeallaur and a vallety of
the ldcologlcaL stnrggle. It ts a tlend that 1s belng un-
aaskeal by Uelrlata tbroughout tbe lotrId. tlhey (tbe neo-
Ibonlstg-v.G.) have pJ.accd collaboratlo! on tJre agcadar but
anyona can uadlslgtaad tbat suob collaboration can oaly be

to the adraatage of lellgloar" BayB Geolgca Cognlotr tbc
Ireash Ial:lst. rscl,eace haE absolutely ao aeed of such
reuppoltt flon reLigtoa; on the contraly, eYea the sltghteat
coutantnatlon by eleueatg of rellglous lyetlcisn (aa veLl
ag of ldeaIlau, re shall a<lil-Y.$) ls lodt hamfirl to any
aclorro€ at an5r sta6s of lta deveJ.opuent.o4
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lbe foutdcrs of, plcsot-d,ay pbyrloel thsollcr ilrcr
closcr 1a ea latultlve aad groplag reJr to a dlaleotloo-
latellallttlc uadcletudr.E of the relatloa of eryl,rloal
aad thaolcttoal-aad capcclally rathclatlcal-horlcdtc
la the oonstluottoa of asr tboollel.

lo guotc Albelt Eia:toiar i}\raCeleatal ldear play thr
rst csscntlal roLe la tomlag a pbyaloal thcort. BooIc on
lh5rslos am firll. of oonpllcatoC lrthilatlcal folnrt,ec. But
tbougbt aail Ldeaa, aot fomllac, alc the bcglnn!,ng of wely
p\ysioal, theoly. 8ba ldcar !u3t lrte! tale tbo latboretloal
foru of a guaatltatXvG tbcoly, to lele lncrlble tbe oolpalL-
aon rltb e-perl.ucat.',

Ihougbts aad ldoas eppee! as a lcgul.t ol. a rcfleotlon,
{a nalra d.Ddr of tbc laterlal uorlil about hia. |lbl.s 1r aot
a slople, drlol-Ilkc or dcae leflcotlou Dnrt a bighly col-
pler plooara, rboac uechanl.gl la fal f,lon barLug boca
stualled,. Xblt ha6 boca flmJ.y cstabllaDed ts tbo orL6la of
tileas, notlons aad the forrnatloa of uodols tbat leplaec
obJeott of, raalltJr t"u thc proccsB of oognttloal rhat hra
been sbon ls tbe deolsi.ve palt playcd ln oognltl.oa by
plactlce, btrr c4perLrsat.

.[ gclentLflc {rhcory ls a folr of tbl,aItn8 tbat eDsulca
tbe aoLlercrsnt of ovelall and geaclallccd knorl,edgc of, the
rca1lty etnrdled Dy any aclmce, aad, thclefore operatcs ar
ths rccult of the tlangltloa frol abstlaot kaorledge to
oo[clote Inorledgc.

Seory, aa Eall far: polated out, 1g en ascent to tbc
conclete. rlBhe ooaoloterr hc rrote, 'ls ooncrcte bcaansc lt
lc a e5mtbeala of uny def,lalttoael and conseguently a unlty
of tbe mrltlforo. It, tberefo!€, opelates la thrnldng a6 a
ploceas of almtheals rFA a6 a lesuLt, aad not as a polat of
depaltule, altbot4b lt i'e an aotual polnt of depaltule aaCr.

becauge of that, also a polat of Oepartule 1.a coatenpLa€lon
and replesentatlon. OD tbe fllEt road, a firll lepregentatlon
ovaporatea to tbe (leglee of an abstlact deflnttlong on the
gecond road, abstraot deflnltions lead to a leBroductLoa of
tho oonclete thlough the uedltrn of tbJ.aklng."5



L totlorts6 f,ouaOatloas elc uge0 X! tD. omttluotlc
of e p\ygloal thcory: a) tbc deta of, crpcllreats aDd obsol-
ratXoagt b) fuailaneotaL fibyglcal priaolples and laro, for
c:upLe trlre lat of tbs coasetrvatloa and traneforlctlou of
€rr€lgtrt the pltaelple of tbe Lnvallansc of sy*r'etry1 eto.3
c) logXcaL appalatuas d) Dhllosophlcal. plLaclpl'es andl lam.
&udaneatal pbJ.loaolbtcal BrinclPJ.ea play aa Lupoltaat ?e.rt
La relatlag the conteat of a $lfyelaa], theoly to obJectJ.le
leallty, 1.e. b the l"atelpretatloa of tbs tbeory tbet has

tlkea ol ls tak{ng ehape.

If there ale a aunber of l"utelpretetlonsr thm the
aclectlon of oae of theu lE oftEa inade b5r tho sclcatlet evo
dubconsclously, on the fouadlatloae of hla pLllosophloal
ldoaa.

It shot[d be borrcc l.a nlnrt that thc sctentlstrs phlloeo-
phl.cal vl..ewsr bLs world outlook, uJ-tlnately Laflueace
ble cboice of the llne of leseatrch, aail tbe ralattoa betreol
aad appraleal of1 erperbental data and abstraot conccpts.
losordlng to Freilerlok Engelsl lt ts oory froa posltlors of,

a aalentlfic rorld outlook that lt ls pooslbl" "tg arrlve
at a tsysten of Datulgt auffloleat fol our't!-ng!t./

fhen addlesgcil to tbe plaetlce of eogaXttoal a eoloa-
tl,f,ic norLd outlook acguXrec a uetboilologlcal lo1e.

Xcr PIsncL rae rlght rb,en he etated, i^a bls PaPs! on
nS;ralce la tbe Strnggtc for a lorlil orrtlootsi, that the
reEealsbelte gglgrylggUgt rlLL alrays detetnlne the
dhectlon of blg rorts. Uafoltuaate\rr pmJudJ.ce agalnat
dlaleotlcal nateriallsa md lgnolace of Lt b.lnder thg
acbl.evcneat of, sslentlflc trutbs even by outetaadlng
aoleatXsts of thE cq)1ta1r.6t rolld.

l1b6!t Er^Bstel,a frequenJly rrote of the stroag ln-
tluence ererted oa hia by aucb phllosophsls aa Eule aad

trot.
!.S.C.[olt]uopl the relI-knoru IIS ragealohs!'lnto

ffuit Elastelars scleatlflc belltage, bas mltten thatt
tr Elaetsia hLaself ddnttted, tbe lattel held baak'publlca-
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tloa of hls reEealoheE t"uto the geaelal theotT of leLatlvltt
beoause he corsldereil theu coatladlctoly to the pllnciple of
oausallty ta lte Euulat late4rrctatlon. It rae only latel
rhen, at a coEt of great efforts, ElasteLa reallsed, tjhat
Eurners late$letatloa ras erroaoous, be ooutlnuedl rork oa
ble general. thsoly of relatl.vlty, aad pubJ.!.sbed the lesultg
obtaLued..S

fhe pleeeat-da5r eta6e ln the d.evelopueat of EoLense ls
telkeA by aa erteagLve eyatheals of scl.eatlflc borledge;
lt alo[sods that scl$ttlsta abould alrlve at a plofouail und.el-
etoadl.rg of the ray Dor theodes coue Lato bcla6 aad rhy'oL0
theorles bave thsll llultatioaa. Itr thls cornectioa the
gcaul"oe pbSrsLcist canaot but be guldeil by a acientlfl.c
gLllosoghy, vb,ethel he nlshea to or aot. Rsfeu{ng to thl"r
obJectLve tread, Ireala rlote that r...natulal sat.esrce 1g
ploglesstag eo f,ast aad ls uader6olng such a profound
lcvolutLoaa.ry upheaval la a1l, spberes thqt lt cannot poealbly
dlspease rtth pbllosoBhJ.oall Aedudtlons'.9

[he golentt*Lc aatule of ths llalrlst retbodolo6y has
beea bolae out La plactlce. Scientlste vbo ale guldcd bJ tbc
baslc pllaclplea of [al:Lat phlloeopg are able, not oaly to
alrlve at couect genelallsatloas hrt also to folEsee t&e
coulso of evontc aad glve coueot onLeatatloa to fiuthsr
ecieatlf,lc gealcb. ln 14rcrteat palt ln tho latter la pJ.ayed
by tbe dla.lootloo-natellallst nadsrataaillag of tbo lt"aka
betreen praotlce, exper.lneot aDd tbeor:tr.

A corncct uaderstaadtag of regults obtai.aeit ls b&rblt-
ably harpercil by the ealaacoal lolo of abetractLoas and the
ey6! 6loater uathauatlsatlon la preaeat-day gbyslos. |lhls
has led to pary solsrrtlgtr aeetlng for gone laaete physloal
sassace aad coatlaposlag tt to tbe aatbenatlcal fors of
trhcory. Suoh contraposltloa, horetcr, Ls grorudleas. Iaileed,
rhet geaae l.s thele la aesertJ.trg that a defl^nlte gllyalcal
theory erpletne a de*luLte !eDE6 of phenoreaa. Thet seDaa
l:Lee La tbe fact that all ll^Dk! betreen the pheaoreaa uadel
alm{natloa, ca be rcflected rlth ths alit of, the aotlone and
ooaoeptloas of, a glvea thooly, f,or rhlch pulDos. ao latlo-



lbotloa of addlttoral aoti,oar aad oorcqrtiorr tr aoollluS/.
lbrt lc tb6 eract loui.a6 of the vort nto erplalan !.a
gDyrlos. n[o erplaLatr la oaly posalble rlthla the temlaol-
ogy of a given tbeoly.

Ia thtg coanectloa, one nlgbt lecall l{ertontg leply
to a gueatl,oa ou hls theoly of glavltyl a guestLon rihlcb
eadod rttb the roldcs trlftel a1l. lt explalne a,eth{ntlt
!o.t!.le, Xertoa leplled that hls tbeory told bor bodlea
DTo, aad that ebouLd be enougb. Ee bad aalil @ they uovc,
not g$.

fhat arc tbs neras lequlred for tbs creatloa of a ael
thcory la pbysl.oe.

Fo! that ner laforuatlon Xg lafubltably aeeded regaldLnS
the propeltLea of uattel, laforuatloa tbat r1I1 be obtalred
rlth thc atd both of o10 ad acr c-perLuoatal nearr6. Eorovelt
theory la a leflectloo of obJectLvs enal let-goY€laed patteuu
La Xatulel Lt ls tbo teH+g of a cast fion Natuler but aot
a atnpl.e !.medlater uluor-Iltse and dead act; lt ls a cor-
pler, blfiucated, aail zlgzgg act rLLsh coatalag tbe Bos-
stblltty aadt tbe aeocsstty of lnagl'natLm.

trt le that aeccsalty of pemanent advslce whloh te oftal
casuroA by nathenatlcE and the developneut d l,ts netbode.
tOur f,eebLe attenpts at nathenatlcsn, P.A.lI.DLrao wrotot

"enable us to udcrstand. a blt of the un!.verse, and ae wc

proceed to d.evelop bJ-6her aad hLgber patbeuatiosr ro oaa

bopc to tndorstaDd. the unl.vcrec bstter. Ihls vler
plovldcs us vltb another ray la wbich tc ceD hoPa

to aAvances la oru tJrEolles. Just by BhrqY{pg nathenatlot
r. oea'hope to uale a.gucsa at tha kLud of nathenatlcs thrt
1111 cone lato tbe ghyslca of tbe future.. 'Soonel or Latcr
tpcle rlII be a ner Eetaeabcrg rbo rtII De abla to plck out
tbe lqloltaat f,eattueg of thle ilfolnatlon and see.hol to uso

then la.a rey slaLlar to tbat la rhlch Eeteeabolg used tDc
.rpolllontal kaorLedge of spcetla to brdld hls natll.-
rchanlog.tlo
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Caa ouoh a ayatbeels of c-perlrpat and uathenetlca 1ead
to th. rl4lealaDcc of an ultlnate pbyatoal tbeoly thet ,1t1
lrkc aer theori€s ulnecoasaly? [be leply to thls queatloa
ie providsd by natellaUst pLilosophsr3 a sJrnthosLs of,
p\yslcal c4perlneats ard developlag nathenatios--a syutbesl,s
eulched by tbe dLalectloo-uatellallet theory of loorledge--
rt1I creatc evo! aer ph5raloal. tbeorles and p\ysl,eal ptotules
of ths rolld.

ELastela ras rlght la eqy.tng that noru conceptloaa of,
QTelcal Raallty cea rr€?et! be ileflnltlven, and tbtt {tb6
bellef, la aa s-tcrnal rorld i.udepeadent of tbe pelclpleat
subJect ls the foundatloa of alI sclooe ,.11

BlagtEln alllvcd, at tbese oonclusloDs guLte ladepandsat-
ly; bo d1d aot suap,eot that they lele 1a firIL accord rlth
LenLats lileasr nXan calaot corylcbend=leflcot=nlrlol DatrEo
er a rbol,c, la its coupletcacsa; Lta fllnedlate tot+Iltyr,
be saa only eteraall,y ooae cl.oaor to this, cleatlag abstlao-
t!.ono, conoepta) lara, a salenttfr.o pictulo of tbs rolld,
ctc., etc.r '...Bnd tb,ege coaoe;ltr, l,ar8, eto. (tJrougbtt
sslcnocrrthe loglcal ld.car) cnbracc conditloaall5rl approrlua-
tc\r, thc unLvsrsal law-goverred cbaracter of etcrnaLl5r nw-
lng and dcvclop!.ag uaturc.rl2

ths devaloplent of phplcoJl tbeolles ls e! ea&lelg
gloocae, elacc the obJeotg of p\yal,oal aoLeaco aro lucr-
heuatlble la tbelr plopeltlcar rhioh revoal thcrsol"et ,^n

tho tDflnltc possLbLl:ttlea of relatloaa botlcea aa ln*Laltc
aurbel of inagoeatr and r(lJ.salrpcalllgn obJeota of tbg
rrtollql rcrl.d.

Ihs dcrelopneat of cogrrttlon providcs cvo! Dor cclGn-
tLflc elgtruenta la faroru of dLalectlcal naterlaltsu,
algruenta, rhlcb bave to be used stlll rore exteasircly
b thr lilcologl.ca1 atrnrggle.
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YladlLea B.I;ISEENIOV rD.Ec. (Ptqrg .{atb. )

Pbyslcs ia a daBa,rtaent of, eolenee shLoh ileala rlth
phsaonenal laagee and coacapts lelatl"trg to the uost ae-
laaced area of natulal. lclence, to tbe nost ulnutc d1g-
taaccs and dulatlols, oD the oae hand, and gleat uetagelao-
tloal. plocoaaca, oa the othel. lol tbat leasotr, Ifiyglos lc
rost closaly luto::roren sitb pbllosophlr. llhero i.e aor
porhape no fuad,aaeutal B\yslcal questton tbat ls not at
tbe eane ttlc a phl.LoeopbJ.oal plobJ.eu. l[hE relatlorshlp
bctreea the elenentaly and thc coupler, tbe gtluctrua of,
rthc noat eleaeataly paltlalcetrr alclocauaallty anll sr4rel-
Lltbt goaclaltsatlsns of tb.e tbeoly of lclatlvlty, tbe
Bosel.blltty (or teposslbtllty) of descllbl.ng obJectlvc
rcallty ilreapeot$o of tbe lnatruuents of obseratloa,
anil eo oap-:65r"" ale oaly soue of tbe coapleb,ensive prob-
lens rhlcb ale sr.uultaaeotrsly ph;ralcdl and phtloaophieal.

fe a6lce eatl,rely rLth AoadculcLaa llltln, rbo stlosead
that-the alll.encc,of pLlloeophy arrd aatural eclence, fal
froq bavrat lost lta lryoltance, hes, ia effect, beeora
6v€n !o!e aocoasa.rJr, espeolally aLace rr.th tbo developueut
of phyalca aore phl.losopbt.cal qucatlons vhlcb had appealod
to bave becoue leae bXrcltant, tend a6a{n to boeons the
aubfect of, debate and illscusslon. 'lEhe rloDg arratc! to thero
questlons could lead. to tal-leacbtlt rotbodologLoal crlolar
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ln creqrlo La tbc gu.ttloE of tha laer,heurtlblllty
of, [atrrro. lt flrst glaaoc, baldly aBJroBc r1l1 douDt tbet
tratulo 1s lncrhaustlble botb tJl quaatltatlve enil qualltetlrc
tcms, a tlutb thrt ovonyone co!6s to rsaltac at tchool.
gtlllr la leccnt ycels, thi'a hae been tbo subJect of a ebarp
diecueeloa, rhLob ls stlU far flou over. l[bs Bottt ts tbat
for tbc fl!6t tlac ln the hl.atory of p$slcs w. face a .

sltuatloa ls rbicb lt lE poselbler ln prlnclplc, to reihrcr
tbe rbole dlverslty of, boorm p$alcaL 9hsnoucaa to th.
logularltlea of oa\r foru baglc tJ?ca of latclactlour
glavl,tatlolr, r6ak, e1Ectloneg[ettc and stloag (aucleal)
latelaotioas. Each of, thege i.ateraotlons 1s chalaetcrleed
by a flul.te aulber of fundanental. oonstanter rht.ch la rby
thc tlae lequilcd to fiad the relationahlps rbLch Oote:seltrc
tbese coartaDts should, Ln tbe opLalon of gone autbolrr alao
bc flnlte. In other rolcb, thlg rLLl lead to oorgLotc and
orhauettive knorle{ge of a1I the firndenental p\yslcal lare,
go that tt 1111 lelaLa for tbp gcleatlef,s to coaflnc tbeu-
aolveg to stuEytDg tbc guantitatlvo aapect: of pffsloal
pLcaorena and anal5rslag tbe regu3.ell,tlea govclairg tb,e aole
conpler delXvatlve forua of notloar cbol.calr blologlcalt
and so on.l

tbe h.tgber fo:ms of uotloa carnot be catllely reduoed
to tbe slupler, p$aloal fora!. SLts riII be aeen fron tD.o

frct that evea the oooveatLmal statlgtloal uecholcs of
partlolcg cauot bc reduced to Neutoalar larar altbougb tbc
lattcr colstltut. tts bacls. But ls lt actuall; rLglt to tat
tLat the anubcl of, fuadoeatal p\ytlcal lara 1s flnLto end

tbat, oonaagucntlyl tbe phenoleaa autl naterXal obJecta of
the gurrounarng rolld ale Laerhauetlble oaly ln quantXtetlvc
tema, ln the ssDaa tbat thelr laael anil crternal tlca alc
guaatltatlvely lu€trrc?

l[he Ltgtory of aciencc aborg tbet vrly deflnlts obJeota
eaA Lars coucepond to caeh rtago of lts develolncatr e[d
tbat thcse ale lrgaldeil as belng plllaly and clcucntary.
Iu&oedr oae could say that the valloug dcflnltloas oi thc
cleneataly ale ul,legtonsg la our uadlelstandXng of Naturc.
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It onc tlro., 1t ras thc loleaulc tbet playcd tb. put ot
th. Dost alsrcEte.llr eIoD.Dt, then cauc thc atol, tbs atodo
aucleus antt fLaa11y, the niclo-obJectr, rhlch ro Dor
dcalgnate al clclcataly paltlolca. fhore do rc 6o Sol bclc?
l[olhclc, eoue aclentlats bavc.arrggested (gee the roltr by
l.S.[olprraeycts guoteil above)t ol do re touat yet another
rung ta tbe loag ladder of rtryuctulal levels lcad{nt lato
tbe ecpths of, uattel?

At the IsveL of clenentaly paltloles re f,l,nd esecatlal-
Iy ner and palado:l.cal featules of, the elcneata.ry. f,barsag
1a the paot lt ras sclf-svl,dent that tbe palt ls alraye
roallel and alnpler than tbe rbole (tbe conalatcnt appllca-
tlon of tLta crlterLon etel>b;r-step deteudueil the nnost
eleneatalytr oDJects rhlcb rcrc ftrrthel lueOuclblcl), seoh
of, the paltl,cl.eerrhLah ra Dor calt elencntaryrooata!.na
rlthln ltgclf, pa.rts tbl,oh ars aa aoupler aa tbe paltlole
Iteel:f. 8bus, tbc luclcon contal,ae rltbta lteelf tsoeoaE,
rhlcb, for thefu pa!t, can dlalntegrate lnto aucleone, aatl-
nucleoae and otbel paltlclea. Eele, the gueetlon is rhlob
of, thess paltlolee ls nole eleaontaly beooaog ssentngloro.
fbe omorpt of ths elcnotarlr turaa out to be alplloable mly
to a 1a!Ee gsoqp of lntcrcmvertLble obJectsrand. neane oa\r
tbat, fllat, aoae of theEe obJectr nay be asclibed a gleatel
ilcglee of eLcuentaly than aalr othel, andl eecond, that al!.
thesc obJects ta,len togethcr deternl,ae tbe structure of
atous, thefu nuclol aad aL1 tbe otber mole coupl.er uaterLa}
obJectc.

lnotber essontialLy Der featrrle of thc nodola ooncept
of clementa^rlty is tLat all the eleneata.ty paltlclee have
a conpler latclaal at:ructure, rhlob for tbe tloe belag
caanrot be <lagclibed ln Bon-oontradlctory telus thnough aay
of tbs ealller loora tlne-space 1ua6ot.2 Ure-srd-BDac.
itcscriptlons turn out to bc nole or lege sultable oa\r for
tbe pelJ.pberal aleas of elcmeata.ry paltloLes, lhlle tbb
concspt of tLe stluctule of ite ceotral" palt bas only a
folral Do8n1ng, nanely that tbe o-perJ.ueatal erplessioas
dcsc!1bLa6 tbe dlspelEal of psrtlclss dlffsr f,lon the



correspoadfut thsorstLcal folullae for polnt Baltlclcl la
I aouc pbeaoreaologlcal firsctloas, kaorn as forwf,actorst
wblch are.legalcled as the characterlstlad of partJ.cle
structure. Thsse foru-factols depend on the enel6y aad

lmpulse of lateractlrg palttcleg, tnrt lt bua not yet been

Bosslb}e to flad tbeir tlne-and-spacc l,ntelprotatioa.

8bs &lfflcultles ale aleo corpotrnded by tbe fact tbat
tbe aruber of t5rpec of elementaly partlcles turas out to be

vely gleat: tbell nunber Bor ruas to naay acolea.

Sucb a 6tate of tbe problem of elenentellty canaotl

of, coutse, tut bc a source of, dissatlEfactloa.

IJc do aot yet knor bos to ovelcome these dlffloultlee'
Tallous apploacbes ale belng stuttiedr but tbey aJ-I protlucc

equal dlffLcultles.
Ona Ilne wbtch lE uor betag lnteaslvely deveLoped

eatalls attempts to reduce ln some ray or altogetber to
abandon, in the sBhere o{ very snaLl tiuo-and-sPaoe dLuea-

sloas, the coastralots'lmposetl by the reguheueut of
lelatlvlty iavarlance. In thet event oae could assume tbe
exiEtence of paltlcles Yltb sBeed,s exceedi-ag tbe specd of
Ilghtr and tbe poastbllity of auperltght l.nteractloa. In tbe
naoroscopio spherea of ti.ne and space such an aesumptton at
ouce ploduaes Lneoluble oontladicttoas with the prl.uclple
of oaueallty, antl for that reason hag to be dlsoarded. Blrt

wltbin the framerork of ultrasnall tlae-alal-space illncnsJ.oaa

tbele nay be proceases for rLtch not on\r tbe conceBts of
rigbt and left but aleo tboEc of past anil firtule al9 rrn-

equlvocaL. In tbeee condltioas, tbe habltual forrtrlatlons
of, causallty rorked out on the baslc of maoroscoplc pheuomeaa

turn out to be inappLlcable, so that tbe anare! to tho gues-

tlon of rbethel supelll6ht pbenouena erlat i-u natrue oaa bc

obtalncd only tbou8b experlnsnt.

Ia the paet fer yoe.rs a large nunber of, experlaanta ras.
oondusteil to tllscover superllgbt Batticlea. Sone of these

eapeli.ments, tbell euthore beJ-leve, bave sboxn slgns otr tbe
pleaeage of Euch partlclea. uafortuaately, the tntelpletatlon
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of all tbeEc experLlsntg ls stltl br,SDfy eDd6iuour, aaA
tbey can be explaincd rttbout the uta o! anlultgbt Balticler
rben eoue ad<lltl,oaal aasuuptlors ars !ado.

llbe ffirotbesls of superltgbt mlclopheaoaeaa te stUl.
eubryonlc i.n tbeoretLcal ter.ne. A Oetalleit stu(y has only
beoa nad,e of so-called nonlocal theolleg i.a whlcb superllgbt
latelactlora are ilescllbeal 1n pruely pbcnouenologlcaL te![s
by latroduciag lnto the theoly certaia firactLous wLtch
"Fpread outn tbe potat lnteractlon of conventlonal theory
aloag the sBeLl tlue-anrl-sBace area. There ale other.uole
eubtle rays of phenouenoJ.oglcal. htroduction of aonlooal.lty,
but, 6eneral1y speaklng, they are alL ultlnately equlvalent
to tbiE slmp!,e ldea.

Analysia ehors tbat all thees theoriee produce gerloug
itlfflouLtles, desplte the fact that tb"rou6b the efforts of
nany theollEts tbeLl for,.uulatloa baE beea brought to a hlgb
deglee of pelfectlon, rben evea a sBeei.al.ist frequeat\r finils
tt beta to ldentify these dlfflcultlce. |Bh1a bae been
acbleveC thlougb nole coupLer theoretl.cal fomulatlone, whloh
have beooue so f,alolful and lecJ.pe-like tbat nor end. a6atn
lt ia ao longer theory brut nnoalocal. scbenesn tbat ale soa-
sldered. .A11 of thle euggests tbat sucb a Bbenoneno).oglcal
apBroaoh hae ao proepects. Ihe weak poiat of aonlocal
theorles ls tbat the lBtroAuctioa of a ladically aer elencnt--
tupelllght speefu-tloea aoth{ng to cbango tbe lenalalag ph;relc-
aI baetE of tbe cooventional relatlvtty-J.nvarlanoe 1ocaL
tbcoly of fleLd. Ebere le aeed hele fol substeatlally ner
latcas,

As for the lalea of aupclllgbt nlcropbeDou€aa, the soalc,b
fol such a genelallsatLon of tbe theory of lelatlvlty is
tUlly Just!.fied both ln general netbodologlcal aad pulely
pDyaical. tolna.

lbout tea yeara ago, e6uc theoletloal rorks clalned to
havc dlscoveled the next, deeper 1erel of the natellal rorldl
lying beyond eLcneataly partlclce, nauely tbat of tbe qualke.



It appeale tbat s[o!g tbe aoorea of el'cueataly paltlolea
bova today, lt ls possiblc to ldcatlfJr sone fanlllec each

of rboee meubera nay bc legaltleil as belng a &Lff,elent Etate

of oae and the eane paltlcler Just as, for tnetaace' tbo

protoa aad the neutroa al6 tro states of the nucleon' Io
tE" ""y, 

lt beoones possS'ble conslderably to reducc the

llrt of crtstlBg eleneota,ry obJeets aail to artante sonethl'ng

lllr I Dcllodlloal table of elenentaly particles' rbele tbe

.lql)lottoloucattbrltceabeusedforua}tytobulleallotber
nutlolrr(Juatagautheatonl'cnuclelcanbebu:tltof
iuoboaa) ls the qua'rk, a hypothetLcal particlc rb'lch fol
.ol.!.egoahasaotbeenldeutlfleillgtbeDu&orolrSolipell.
ucata staged to dcteot it. Only in tbe recent perlbd bave

aouo €rPellnbate provldeil lndllest conflrnation of the

tbeoietlcat predlctlons that tbe protoa and tbe aeutroa

conslct of three quarks in dlfferent gusatuD Btates rrstuck

togctbertr. 8be size of, tbe gualks are lou5,h\r an ordlel

snallel tban tbe eize of tbe nucleon.

AlL tbe nonlocal thootleB coueldeled abovo are logically
very perfeot ocbemes, but flon tbese Do ner prodlotioa has'

l"a affcotr follored to al.lor vellflcatloa in erperlnentt
wirite tbe quark noilcl, rhXcb,, at flrst slgbt, ls a trtanglcrt

of contraitlctoly facts antl bypotbeses, ls exceptlonalLy rlch
la physlcal pledlctionsr laanY of theu belag conJlrned lemalk-

abl'y ia e=pelinentg. one is left wlth the l.uprossion that re
ale oa tbe threeholtl of ploducLug a rrew pictule of the stluo-
ture of mattelr 'rhlch I's considelably deepel aad more geaeral

tban tbat wLlch ve have bown untll nor, but rLiob requires

a totally rrou coaceptual appalatus for ite expreseloa'

XtIl tbe uer level' of tbe Etructur€ of natter at rboge

thlesboj-d uodlersn pbyelcs nor stands finally tutn out to bo

tbe last oDe' ot yet anothel etage Leadlag lato the lnnel
deptbs? on the stlength of tbe guantttativc and qualltatlv}
lae:ihauEtibillty of nattel, the ansrcr aPPeels to bc quite

sLcar. But actually lt ls Dot Eo etnple. Ihe i,nerlraugtlbll'ity
of trature tloes aot nec6saa!1ly baYe to be rcallsctl th.rou6b

unll"ulted dlvielon, for there can be aaother ray ln chlch
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lnillvldual alclo-objeota aBpcar{n8 lD outel sBac€ aa
crcneataly paltlcles, laslde coastitute lnflnlte naoloeooBl.c
fouationa. fhe aodol of ,trlLduan unlvelgeam, couprcsecC
uadcl the hpact of thell orn gravltattoaal ettlactioa,
claborated ln the past fer yeals by lcadenlclan ![a.lkov,
rhors that such a posslblJ.ity cannot be rul.ed, out, ln
throrstical ter.na, at anlr latc.

Tbe Lllportaat thlng to etless i^s that thie 1g not
Juat a bolit nature-Dbllosophlcar grpotbegls of .whicb tbelc
have becn 4an;r la hlstoly. Uodlera gravltatlonal thooly
ctlictly plcdl.cte thet undel celtaLa coadltlons thc univsrgs
ora larleed nove Lnto a otage of couplcsslou and appeal to
tbc extelnal obsor.ver a6 a rely enall obJcct. For tbe tlae
bclng, tt ls aot yet cteal hor lar lnto tbe ephcle of
ulolodLneasloas thssc pledJ'otloac can bc extraBolatcd,
bccawe gravltatloa tbeory doog not take account of quaatrrn
cffects. But vaet aethodologlcal and natural-scLence ln-
tcleat.Ilea ln the very plospsct of, gucb a trglobal apploachr
to the sttfl,rcture of out roflal, rhen its iaexbausttbt}lty ls
loallsed tboWb a dlvelclty of, J.ntcrfl$tgf63r{nB ulclo.qnd
Daoro-obJgct8.

Ec find that rod.eln pbyslcs is luurlDg tb.lorrgh a patn-
ftrl plooete of dcvclop{ng totally uor eonccBtions of the
stlucturc of tbc uulvrlEs both lu telug of uLtraoaLl aad
of narluul tioe-ard-epaae diueasl,ous. fle havo ao glouada
at all to postulate the end. of p$elcs aB a scLcnce co5ntalng
gualltati.vcly (tatinct lcgulalltles of tbc natellal rorld.
0n tbo coatlarJr, the developuent of p\yslcal scleace, as of,
the rhoJ.e of aatulsl sclencc, coaflrus Lenlnrs retl-houc
ldca of the nlacrbeustlbtllty of ths clcctroni.

IOIES.

1 s"", fol lnstanc,
scrancs nsacu aar#il.I3:3#:ri33E ffi#**g$.

2 See-V.S.Baraeheakovre artlcLe Lu tbs collectlou



CEEI{ISlRT

Vlaitlnir KIIAIE|ISOV' D.So. (Cbeal.stly)

lfo trende ale oJ'early dleoelnlble i'a tbe rorl,il

l-ltelatule on scLentlfic proglees' OBe of tben leqd8 to a

asrtala i^ntegrated forn of learnlng, whlch bas oone to be

known aE the rgcience of Eclenae' aad rhich ie coaoelaed

wlth tbe couprsheaBlve atu{y of tbte phenomeaoa by olSanla-

ally eoublnJ.ng Ltstollcal, phlloeopblcaI, ecoaomio' Eqclo-

Iogioelr psycbologlcal, aa{l otber methode' Sucb study ld
proupted by the need to tnrlld up a sla6le concept of Eoler-

tlfLc Blogless as a firttlfaoeted syatou fol solvlng the

praotlcal problens of ililecttag Eoteutlflo aotlvltlos ia
contlltl.onsofthepleaent-daysoientlficaadteobnologloal
revolutlon. llbe otbel tlend l-eads to a sharp poLalisatioa

of vlews oD the most fuoportant problems ooncenrLng tbe

factora and uotive forces behi"nd sclentlflc developnentt

a polallaatloa pri-uarily due to a differeucE of itleologlee

aad to the phllosofb-icaL confllct of ideas'

sealeooacelnedhelewltbthosecoadoftbesetreada
and. rltb tbe nethods by rbich problena ooacernlug tbe lars
governing tbe dovelopment of Ecienoe nay be solved frou tbe

UarxlEt standPolnt.

Questloaa coacelalag tbe factore bebLnil solontific
plogless begen to recelvE frrrdauental'Iy different anasers

evea uithta the olasslo b-tstory of natu:ral golence betr€ea
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the end of the 19tb aadl tbe begln"r{ng of thc 20tb oentulSr.

Ia tbe 191Os this allEtlnctloa took the f,oru of tso con-

flictlng trenda, one of rbich--tbe riunaneatn; o! $18-

teraallstrt, tleud--sougbt to e:rplaiu all' tbe laws goveraing

tbe uoveuent of Eclentlflc leamlng nelely aE tbs lnael
1o61c of science itseJ.f, whlle the other--the I'externallstx

tr€Dal--rsoogalsed varlous goclO-hlstorLcal factorg t'exte!r}a1l'

with reapeot to scleuce. At p-esent the fiinteraalistrr trEad
ie represeated prLnarily by the wrltlags of tbose boulSeole

sobolals (A.Koile, G.Canguilbeu, B.HalI, aatt others) rbo

desorlbe the bistoly of scleuce as a hlstory of tbe uafoLd-

1a6 of DaDrB sphitual nature. The fouader of tbis tlend
Aleranitre Koire bluatLy aalledt hJ"nEelf an ldeallgt and

crpresaod euphatlc dlsagleeuent vith the tr[arxlet conceptioa

of soclal coneolousaeaa. llhe nlntoraallstst dleny any iatar-
aotion beWeen scleaoe and teohnologyr ol else coaglfler it
.lrlelevaat to Ecientlflc progress. Plectl"oal activityr la
thelr oBlni.on, far flou 81v{ng riso to new tbeoriesr uole
often rtacts ag aa i.qrediuenttr for fundanental sqlence
(Kolre).1

the tlend tleatlag the development of soience as a
sooially deteruiued plooesE--and oftea, thereforer oal'3'od
nextelnaListtt--i.8 at preseat lepresented by an lnneasurably
broacle! froat of tesearch. It includles, filetr so-caIle<l
cultulal-hlstortaal rorks, whj.ch 1iak scieuoe wltb tbe
eatile intelfeotual Ltfe of societyr wLth pollticsr but
fence lt off from soclal pro&ectlon. Tbe best bo*lt of tbEse

works are tbose of the ploniaent Amerloan histolia[ of
scl-eaoe G.$altoa antl bis followers. ThlE front. enbracest

secontlly, tbe stuaties of narqr bourgeola schoLara wbo'

altbougb f€ar{ng cbarges of qmpathisiag wltb Marxtrsrn,

have espousecl a substantial palt of tbe Maldst r"onceptlon

of scientific progress a:rd see in lt, at the sane tine' both
I'sclence as tbou6bt't nnil ttscience as action appJ-led to
natelial tbin6sr" llnkilrg lte tleveLopnent wltb soclo-
hlstorlcaL and econornic factors. llbe most represeatativo
of these wolkg beloag to A.Crombie (Blitaln), aad B.lieltos
and S.Guetlac (USA).



EJ-storloglapbers abload urually,aLro laoludr la th1r
trcrd rorks beseA oa the ltrarxtst latcrplctatloa of the hle-
toly of 8oleaoc. Qnltc obllouslyr horererr tbe nme
xextolaallstrt does aot f,lt auoh rolkg, slnce thcy syatheslae
aotlons conoGlDlrt both extelual snil latemal faotors lD thc
ilcvelopucnt of ec1.snoe. llhe aost slgrLflaaat of tboge
etnrdJ.es have bseu uade by eclentiats la tbs $ovlet UnLon and

ln othcl goclallst couatries, and also by the eaLaeat Blltlsb
aatrual soieatlst alr{l oac of tlrc fousdcls of thc scleaoe of
aolenco J.D.BemaLr b, the Brltlsh Ltstorian of soLence

8.IdJ.l.ey, ths troiLcan Seonetllolao D.J.6txrlkr and oertaia
otben solentLats rbo rclc- grcitty lnflusaoed trJ atuqyl'8
Xald.m and by aaalyetn6 solatlflo Blogross ta tbe USEB.

01car1yr tbE aame {ertc:na1L6tr does aot apply to tbege
roltss, rhlob syatbcalae aotlons soacoltd-Dg oxtemal aaal

Lnternal factors ln tbe devslopnent of soleaog.

I bnrJ.y eolcntlflo coaceptton, laklhg p'osslblo tbe
loet adcquate intcrpretatloa of ths ratulc of scientlf,lo
borledgc and a etur{y of tbe lara govclnLag lts deve}olnsat;
ras fi.lst rorked out by f,alL Xal: and Fredellck EpgeLg.

6o1cnoc, accordlng to tbls ooaceptlour 1a E-l!€-;@gg4[il
Bgg! one of tbe aphslea of eoolal colaoiouaEcss, 1.e., a

spherc of thc ldca1 aotlvlti.es of uaD.. Btrt tbesc aottvltlcel
fLlstly, a.!G goYsrnsdt by uatelial lequllcnente; andl ecoonil-
1trr, lepreseat tbe btlth of, gucb a tbcoretloal alsctral' of
eo!.ence that lefl,eota tbe exteraal ratelial rorld, 1.e.,
thc sare natcrlal rorld, tnrt transplaatod lato nanre d"nd
aad tlslgfo:sued lD lt. $ho transttton of the latelLal to
tbe ldcalr or oogaltion of the lare of aatulo, la neccataly
f,or rao aubacqucotly to elbo(y hle scicntlflc borlcdgc
ln tech-{oa1 dcvlosa, to natcllallse sclenoc and tura 1t
lato a natcllal ploductlvr foloe of soclety. lEba lcrcrac
tlosltloa of, tJre ltleal iato tb,c naterla1 ooartltuteg th.
rost eubetratlal. of tbo fiuotlons of gcloacc ag a eoclal
lnstitlrtion.

In aoool0ancr rlth thie conccptloar the Xalxlgt
lltclatrue devoted to analyslaS gcleatif,io borl.cd6e bas
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uB to nor polatcd to tro cctt of faotors goreralug sgientlf,io
pro6loss. !!hr fllst of tbesc a.re tbs legutrcneuta of thc
pro(hrotloa of, ratcllal realthg thc Ecoond, ilrc faotore
roLat{ng to tho obJcct of scicaoe, or thc obJeot of s.Eu&lsl.
lEhe folrer factolg ale lc6aldleil as the majol rotlvc folcc
lu thc devotopusnt of natruaL scieaoe; the latto!, aB ao!c-
thbg tn the Deturc of a Battela accoldln6 to rblcb tho
atruoturc of aatulal scioacc takes sbape. EbLs ueens tblt
the plooces rboleby tbe ayston of aoicncc la folaed ls
suboldi.aatcd to that logloal scgueaoc of the enclgenoc of
valloug blaaohsa of, aatulal soLonoc-ueobanlos, p\yalas,
ohcuiotry, blology-rbLch lE dtotatsd by the hlela.rch;r of
tbe f,olaa of tle uotioa of ngttcl (aechanlcal dleplaceucat
of bodicc, pgelcal aot5.on, ohculoal latclactlon, llfe) ar
a rcsult of thc cvolutloa of natulE.

Ebc firultfuLneas of suoh an apploaob to etudylag thc
Lars govcrnlng tbe daveJ.oprent o! soloacc ls obylous, aud lt
rae flcnoagtratcd nogt atrlkfasry la thc apeechcs by sclentlrtr
flol tbs soclaLlgt couatlles at the lategt lntelaatlona1
colrgraasca ou the J.ogla, nethodology, aad pbllosopbgr of
soleucc, aad at the Iaternatloaal Syapoalul of the Uetbel
Countlles of thc CounolL for ltutual Ecoaonlo AgslEtance oa
IanagrraE Scleatlf,lc Bcacelcb.2 lt tbe sao tluo lt oannot bo
sald thst thla approacb solvas aLl problens or tJrat it can
bc leohaalcally extendsd to malysi.ot tb,e dcvelopucnt of
aatrr aotentifla systa. flbeleas tbe lcguJ.alltlos tn tho
dtffeleutlatlon and lntegratlon of ecleaoes, and the bilth
of aer sclcutlflo ploblers aad ael brancheg of aatnual
scleaoer can effeotlvely be eEtabllsbcd by etudylnt the
evolution of tDc obJeot of scleace, the aeohanlan rhgleby
thE EoolaL coadltloaa of Ilfe lnfluenoe thc late and
dlrectlons of ac1.sntlflo plogresE is vely tllfflcult to
deteroLne. It ls relI kaorn bor folnldable als tbe &1f-
fJ.cuttlcs often saconatelEil by the bistorlaJce of aatrrral
Eolonoe rhca they attenpt to diecovcr the conneatloag
brtlecn the ecLeatlflo eveata tbey de6crlbe-cvan tf they
rrr tropoch-laklagn evcnta--and socJ.o-bletorlcal factolg.



It 18 welL knorn too tbat, oriag to these diffloultlesr tbr
blstorians of sclence aoaetiueE even glve up any atteupt to
analyse tbe oonnectioas between the ilevelopuent of, thLs ol
that braacb of natu:lal gcieace and tbe history of naterlal
oulturo, chooelng, laeteailr to derive all the lare of
sclentiflc progloss mere\r fron the rrlrne! loglc of so1.ea-

tlflc progrese' and brushJ^ag aside the opelatloa of nerfrernal

factorgx.
These tli.fflcultJ.es ca!r' horerer, be overcone by soue-

lhtng ia tbe aature of a plobLons apProaob to and-ys{ng tho
developnent ofrscleuce. la aranBl.e of that approach la given
tn thJ.E paller./ the enplric basi.s fol tbis apBloaoh ls
plovldcd by tbe lesults of aysteuatic Etudles of the h1stoly
of ohenletry, aad la this respect tLts approaoh representa
concluslons from hLstory rather tban a discussloa of aay

vlerpoiats.
SLls or that scienae aatr be deftned lost adoquataLy-

aad coasequeatllrr lts past, preaent, aod ftrture caa be

atutlieii eoat EuccessfuL\r-only ploviiled lts obJect l,a

tleated not slr1,Iy as a pleoe of nature tlansplanted ta the
ploc€sa of oogdtloa i[to the bunaa nlad, lnrt as a[,obJect
to rbich EaJrts plactlcaL activltles ale applLeil. llbls m€ana

tbat we can legald ae the obJect of a glven aclenoe oa\r
that part of natrue rlth rblob aan bag eutered lato lnter-
aotloa in tbe plocesE of ploiluctloa and rbosc obJectlve larx
1111 be learaed by h{r witbila tbe flduerolk of purposefirl
tlaaafornatLoa of natule fol ploduotlon. [be obJect of a
glven goLenoe te by Euch an approacb oo-ordloatod r!.tb a

tteflulte a^lea of nanrs plactl.caL socLo-h.lgtolical actlvltlest
aad the goLenoe ltEslf, ls co-oldlaated rlth a elefLaLte
sphere of tbs productlon of uaterlal wcalth. l[hat beln€ eo'
tbe eoclal. faotors bebLual the developnent of sclenoe provo
to be not so rfertelDe1il after aIll '.;hey ale bouad up rith
the obJect of Eolenae. ScLentlflo proglces tben ePpears as

a dual plooeaa of: 1) tbe coatLauous oognJ'tion and lEol.atLou
of evel ner aspeots of hn laedraustible obJeotr olr lE olrhel
rorda, tbe evolutLoa of the eubJect of tbe sclenoe, aaC
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2) tbc ooatl.auous nateriallsati:oa sf aoteatlf,lo hol1cdge

o, tt" eutod&ont la oorreepoad'!8 tochBlcal detloea' 1'e"
itE ooweleloa lnto Doans of productlon'

Soceedlnr frorn theEe FersraL pledEeg of

develoonent of sol,onoe, let us attcupt to oonsldc! thc

ooBc!€ts PlooeEs of tbe ilevelopueat of, ohenl'etry'

|lha blator"l'of obeniatry ebors tbat anoag aII tbe

cbeuloal plobl'ems lt le poeslbLe to dl'sth6ulab fellly
clearly thoee problas tbat ale tlanatentt alLE|ng at eolo

etages and il!.aappealing at otbsls, aa0 tbose plobJ'eme that
haceo$.gtediachenlstrlyata].lthestageslaltsilevelop-
[entr cba4lag only la acoordlanoe rLtb the level. of chml'oaI

kaorledge attalaeil.
A speclal posltlou arotrg the ploblens of tbe eeoond

tylrc ls ocoupLad by that of tbe genesle of the propeltlea

of substsnoos aa a key to plepartog oubatancee rttlr oertaLn

deeiretl, o! pre-set, ploperties' lIhiB plobLeu tg lndesil not

e ttsnsl€at oac. It hae been <levelopt'ng tpgetbel rlth tbe 
i

dcvelopneut of cheulstly flou tho vely ollgfuas of tbat
acl.enaotothepreseatdayrconstl't'ut{ngaplvot'or
iava.rLant nncleus, of obeniatry'

lBbe rals featule dlsttagrrl.shrng thXs ploblen ls tbe

faot tbat tro diEti.not poles of, a alngLc pu4)oso nay be

dlgaerned t^n ltr pleparlng aubstenceg rlth requfod plo-
peltles, rblcb ls the s:ln of nants pro&rotlve aotlvltlca'
aad tleterolalng tbe aetbods wbereby a cu,bstanco rlth doslred

plopertles oaa bc prepared, rhlcb le tbe obJeot of eelentlflo
oognitlve actlvltlEg. Ooo aspect of tbe plobLeu is tberefore

coanected wttb tbe che.laoterlgtlog of oheulstlY s8 a dllcot
productlveforco;tbeotherlYltbthedofi"nltloaof,obeulatry
aa oas of the forns of Eoolal coagctoueneag'

llbla plobleu, rblcb thus serrea as a focal point fol
both tba ideal aad the uatelLal, Lllks tbe prodluotloa of

subEta[oes bevi-Dg pre-Bot plopelties, wLlob is pa'lt of, tbo

ploduotlon of, nateli.al wea-ltb1 wlth tbe obJeet of ohsuLoal



larorlch aa tb, su!-total of tho obJ.otr of rort. laotLcl
hrBhry tqrortant fcatulo of thls Btro!1.6r tE the feot thrt
lt has on\r fou:r or flvc aetho0e of aolutLoa, thcsc bo{nt
.tbs uoct geacla1 lstDods of rolrlng tbe probJ.o of tbr
qualltatlrc divelaLty ol nattel, lathel tbea any paltlorl.ar
lctbods of starfftag thoh proporttcs. Jugt ar d5.tf,olcat
pro&rctloa uetbods alc a.asoolated by Xalrlse rith. dl,ffclent
Eoolo-cooaouic foruations ln the develolneat of cooLet5r,
so tbe d,lf,felcat aetbo0g of solvJog tbls pmblel can bo
arcoclitoil rLth, dlffsleat stagog Lu thc develolrcnt of
obenlstry. thc ploductlon ol substancor is, afEcl all, the
uost lnlutaat coulnacnt iu tbs g€llelal plo&rctloa ot
latqlial rsaltL,

fre f1lst rethod of eolvlng the plobJ.ear of tJro gcneai.a
of plopcltl,cg alogc ln analeat aatula.l phi].osoplry aad su!-
vlved fol over tro tbouead Jroalr-uatll Bobelt Boyle ta
tLac. 'llhe problen LtscJ.:f tbloughout tbls pelloit tag to ftad
aa crl,laaatLoa for tbs tDf,furltc qualltatlvc dlvelalty of
bodles eacouatoretl 6y uaa la lntelaog{ng ri.th natrue. Bols
pbllosopbsls attrLlntcd thla di.vclsLty to tllffcrout conbl^na-
tloas of tbs atons of, ths rolLd.tt plotouattel3 others, to
thc intcrpenetlatloa of guoh pl!.uoldl'a1 clG!6nts aa file,
a1l, rater, aad, ealth, tLtoh rcre rsau!6<l to rats up al.l
bodlee. Desplte the abundanos of, suah erplanatlonsp all of
theu, la tbe fl:ral analysls, fltteil Lato oae schoer

Substaase .- \ r Acctdent (Sobeme 1),
rhlob actually lsflects tbe blstollcally fhgt nethod of
solvlng thc raia ploblel of cheuistr5r.

flrc flietiagul-ahtng features of thls netboit ale r
1) apgoulatlve reasoalng, rblch acgulres groat poro! aa
abstraot thluktry, but lacks an eryhl-o baeLa; 2) Ioglcal
ilcductioa, wblab laye cl.aln to a univereallty of arplanatlon,
bmt ln actual- fact doea not raEt on the arltetloa of practloe
at aIJ., and ,) the unlvelsallty and uultJ.plo acepr-E of ths
obJeot, rhlch 1g EaWsl latber than a speolfic quaLitatlvely
sharlg{ng subata4pe, ia sbort, e3.l tbet rbl.ch chalaotellsea
natulel pblloroghy ltseLf, rithLa rhlch this nethod aloac
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(Sobeue 2).

ad dovrlopril. Iyo flor tblr lt 1^r otry le lro*tfret tdro
oonaootLona of tbfu natulal. libtlorogLtoal netbod of c4rlala-
la8 tbc aatnuc of bodlce rlth productionl apcolfLoall5r llth
tbo obcnlcal craftg ol anoleat tlns and tbo Xldille Agca,
arc elcarly oa.-rldcd. Undoubtedlyl thc netbod ltsolJ ra!
oattrcl.y .detcrnLncd by tbe requlleleato of practioat
aotlvltlcr. Btrt lt te. oqua3.J.y ocltrirl thnt tLts retbo0 of
aolvlrg thc plobler of thc qualltative dlvclst.t3r of boil!.cr
fol tro thousaad ycer! pclforned ao urcfial plactLoal rorl
ia terns of fcodbaol b.notrttlag produotlon. fhat oouLit
plaotioal Bloduotlon bcsrf,lt floe tbe subatlaoc-aoot.dtut
sohonc lccidcr rtlnll mooulagla6 fruthel lcclltatioa ooa-
oelaLng aubstanocr ol elobrrl.oal attcnpts at the trensrntr-
tloa of eLenents? It rar fol thl.a rcagorr that anotbtl f,datult
of thts lctho0, typtcaL of lt aloac, rac 1te htetolloaLJ.y
nollbunil aEtula. Edr.g arigGa lolcrherr in tbe lGlot! paatr
1t vratrheil corylete1y rlth the c;..elgraoe of acr ncthodc of
solvtag tilc rarc ploblol, lcthods oapable of plovldiag a
rolc lellabJ.r e-plaaatlon of tbs qrlalltatlve dlvelaJ.ty ol
bodloa aad plact!,o&lLy usefirl plesor!.ptl.oas for pu:rynseful\r
shantrpg substanccs qnatttatlvc\r.

The gcoond nethoe of eolvtag thc ploblen of tbc ollgla
of, propcltieg alogc la thc lattcl balf ol thc 17th oeatruy
tbotrgh tbe rolk of Bobelt Boylc. $rc obno6es la thc sghelc
of plotluctloa thet took BLace la tbc cpooh of tbe f,cna!.ssanoc,
along rltb the proglcscJ.vc obargea ln econonJ.o and pol!,tloal
llfe, 6are rlse to tbc aeed fol firadanentel changee la
natulal solenos too. One suob ohango raa the (llomfaLl of
the fhet-an<l practlcally atcltLe--nethod of ssla{at, tb,6
problen of tbc gbneeLe of propertles, auil the encl6eaco,
ln 1tg steae, of a acr ucthod, rhlcb leeul.tcil flou a sSra-
thssLs of tbe borLedgc tha,t had aocumulated la tbc fleLd of
natloohenlstry and tccbaloal oheutatly ln the 1rr17th cea-
tr.rlEE wlth a fuadrnental\r aer orDelineatal apptoach to tha
Btudy of natu.lc. llLie aer nctbod oao be exprcssgf by tb.
gcheme r

Conpoaltlou . 

--) 

r Propertlee



Itresthl6tbatnalkcittbsbe6lrnt,ngofe-pell.umtel
obeniatlyr glvLng lt ahape ae a ecleace of ths oouposltloa

of substaao.tr o! 'rthe scLsDo€ of tbe crgDlcSl-g@g
.and tbelr.oolpoua0rn (Daltly Ugndsleyev). tna altbouSh a
'".i""o" 

of oompoaltloa was pri'uallly aaalyticalr lt nevel-

thElesg at tbo aane tLne Laid thE foundattons of a Eyn-

thetlc treaik tbe horLedgc of coaclete elmeots aad tbe

Lavs of theil oonbLuation lato ocoupountl bodlesf, Dade

posEib]"e eoafldent aotj.ons to prepale ney eubgtances' lltls

eclence of couBoslttoa that aroEe La tLlE ray was to bave

* fB{!4!@ lifetine. It becane tbe flrEt coaceBtnral systeu

ofcbenist$ll.g.,theflrstretativelylndepeadlentfl.elil
of, abenlcal learalag (nrles' Iara, aad tbsorlee)' rhlob'had'

tbe purpoae of aolvilS 8lry-!8tura1Ly, Lylng rltbl^a lts
capacl@-plolleug of gualitatLve oheuLoaS' cbarges ia telus

of oonposltloa-plopertlea, or elge by ohrn8lrg t'be eleuea-

ta^ly oouposltloa of chcol.aal. ooa1)olmdla' thta systeu of

abenlstly-aloB$ sttb tblee other coaceptnral. eyatens to bc

rtlscussed belor-can be represented la the follori'rg ray:

as a sor.ence of ooaPoaltlog

Bobelt SoyLo Pleecnt &agr

(U ts tho uass of scieatlflc lnfornatloa-aocuuulatcd)
(I'19.1)

|[tre th:llil aetloott of, solrl^ng the baslc ploblm of

ohcu.tstry waa angcndcred by tbe tlrrreltlon flon ths uanu-

f,actory stage of capitallsn, rltb ltg uaoual laboul and

ll"ulteil lsrgc of i-qrleueuts, to the factory systm of

capltal.lat productlonl bascd on naoblae technoloery anil ner

euppllee of, rar natolta1s. $blE tlosttlon stlnulateA tbo

prooeaefug of, a vast anormt of substarccs of vegetat!'e aad

crtnrl ollgLu, sboge qualltatirc dlverslty le staggellDsly
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great anil whoae oouposltlou ls erttenel5r unlfoln. ft ras
pri.uarLly ln thle corneotloa-anil aLso through th,e dr.Eoovoly
of LEonellsm and pglyaellsn--that tbere appealed a aer
rnethod of solviag the prcblen of the genesls of plopeltleg-
accoldin6 to structules

Structurc l-Zh"ctLons (Beactivity)
ConBosition / )r1 Plopeltles

(Fls.2)

Ia the 1$fr-?Oa thls netbod 6eve rlEe to a shoLe sct of
theotleg-tbeolles harlng nuch la oonnon aad ohalaoterlsed
by a lulgh degree of abstlactlon, extraordiaallLy berulstle
and practlcally val.uable--wh1oh Lald tbe foundatlons of a

secoucl ooaoeBtual system: etflrctural oheuistly (see Tig.1).
Cbenistly was tbus trsrsf,omed f,rorn a plJ-nallly alalytical.
Eclence lnto a priuad.ly syatbetic goLence. ['be perlod of
the eEtabllshpeat of Etluctulal- ohenlstly (tbe 185Os-8Oe)

has beeu AesarlbeA by blstorlaas aB the 'tlltuphsnt uarch
of organlc slmtbe'alaa. BUr the 18lOe-pos obealatry hact a].rea(7
leepoaited to tbose, legubenentE of ln<lustlLal dcvelopment
that bad glvea rtse to thJ.s netbod by syathesLsLag aII aoltE
of azo-dyed for tbe tertiLg t.alustlyr tbe nost diverse pre-
palatlons for tbe pbamaceutloal tD.dust:ryr altlfiolaL sllk
fol industrlal aad, donestlo ngedls, aad, at the beginnlrg of
tbc 20th ceDtury, syathetLo :subber fol tbe earJ.y !oto! ca!o.

tlbla response of cbenlstly ras qulto astoundJ.ng, o{nos
prlor to thla all the above-ueatlouEd uatelLals could bs
plo&rceit only la.lfn5.ted anouats anal at tbe coEt of enoltroua
expeadltules of laefflbleatr ptlraltl.y a$lcultural laboul.
But tbe aetonisbnent at tbe suocessca of atluctural chealetry
rac sbort-Llved. llhe iotorslve develoBueat of tbe automoblle
lndustly, asiatLonl pore! eu6lneellng, and lastruncnt-naklr6
la tbe 20tb csntuly dictated altogethel ertreordlsaly requlre-
neats la the uateelals fLeld: rhat rele needed were natellalg
of stllctly epcclfled propertles aad oa an unprecedeated,

soale--htg[-octane uotor fireI, sBecla]. lubrlcantal spcola.l
tJrpeB od:'!ubbs! and plaattosr b,l8hlJr realstut lnsulatolst



loflactorvJr orgenlc antl laolganlo Bolyteler tntl sol,-coE-
ductolt.

Ilrcsc acr reguS.lonaats of produotloa gave rlso to tbc
nert, foulth netbod of solvi.ng the probLen of ths 6enesle
of proportlea aad of tbo qualltativc tranEfornatLoa of
anbstanoor:4

Organtsatloa

Stnrotur.

Bsbgrioul

Corposltlo4

IuaotLoa (Bcactirity)
?roI,trt1..

(lle.!)

lhll iGtbod scnred. as a buls tol a aorl tbllfl oorr-
ccBtru]. ayetcl of cbenlatlf-the tJrcory of ohoelcal Ploccascs
(roc 116i1), rhJ.oh plovidcd en lnncasurabL5r lolo ailequato
and corprcbcaelvc fcflcctloa of, tbc obJcct of, obolsfir.
Ihla obJect rae leprescatod. as a ploocss of, thc tlaaEto:cDa-
tlon of, substtooes and not'as a fLnlebed aubrtanoo. l[h,c

subJcot of cbmLatrJr oene to bc berod ao loasor oa tJre

at:suotule of rcleculeg. but on tbc chcrloal olrtdratloa of,

a llacttc gratu, !a rhloh thc stnrotula of tbc rlcoulcs
ras lcrel;r a Butlculal fcetruc. llbc dlalootlaatlon of,

chrnloal ltloar ha0 attaLlrd a ncr 3.evc}r aad th{a redc thcn
gtllL aore eff,cctlvo plaotlcal{7: th. tdlaX. od thr latclt.cl
bcoaae lost t"ltrratcly oouootcd, orla6 to lhlcb tbc plooaaa

of thc ploductloa of, uatellal rcalth ouc t6 bc nnot aolc-
thXlg subordtnetcd to tbs dhect et1l.l of thc roltilr lnt
a tccbaolo6loal applloatlol of eolenoc'.5 Iolo lpeoiflcally
tbla proposltioa bad tbe lcsult tbat tho ncr cbenletly
ladloally and on a 61oba1 aoalc tlalof,oln A botb ths obJcot
aad lupleacuts of to!k. Ibeolg to thc ncr aetbodl of solvl.ot
tb6 batlo problen of, obmiatrly, tbc mlltlrrlilc produotloa
of ayatbctlc mbbel, plastlcs, altltlclal fllrerr dctelSeats
aad othcl such latsrlals oals to be basea oa petloloul rar
ratcl!.ab, aad thc plo&rotlon of altlogca fsrtlllseltr dr
tbc altlogea of Ure cilo
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rhc c[aracter of thls restnrcturing of ths prod.uctiou of
naterlar vcal.th thurgb the influence of cbenr.etly nay be
Judgeil, for eraupJ.e, flou th6 fact that as :recentJ.y as the
1974s ,euch materLals as leatb,ol, fiua, lubber, fibtes,
detelgeatsl ik5r{ng o1I, aoettc acld, varnlsbes, andl ethyl.
alcohol rele produccd fron rnlnaf and. vegetabre rar materleler
speclfLcally flon foodstufes, fats, rar hides, etc. lloday,
ln the 19?Os, all iadustrLal Eo1vents, detergents, dryi.ng
oilE and varalehea, about one-tLtd of aLl flbres, 65 pe!
ceat of all rubben, and no ress thaa one-fifth of leathel
aatErlaLs ale nanufactruod floa petloLeun and las rar
naterlaLs. rnltatLoa furs are proiluced. on the game bagig.
But apart fron a1I thls, the cbenloal lrdustry of tbe 19?OE
not only declLuee to use agrlcultrual pro(hrcts ea lat
naterlal, tnrt also supplJ.es agllouLture every yea.r wLtb.
thousands of tons of urea and nlcroba proteln foddel uaile
frou petloleua and hundlede of thousands of tong of
fertlLLsars and grorlh plonoters, whioh at least d,ouble
graia aad vcgetable halveEtg.

Btrt evcn tb1e ls by fal not the Ujo5.t of wb.at is
possLbl.e' rn reeponse to the requirenents of the nost hlghry
atlvanoed uethod of ploduoiag natelLar wealtb, cb,euilstqr Ls
lror apptoaoh{ng a aer, fl-ftb retbod of solvlng tts bagio
problern, rhioh payes the way to ploducing uaterlale by
uslng tbe noat hlghry olgaalsed chenlcal systeus posslbl.e
la pre-blologloal. evoLutlon. It ls begroqla,t to u.blllgE tbc
oatal;rtlc erBerlenoe of Ltv"ing uature. Thls rethod 1s
fornlng the basls of the fou:sth and last oonocptual syetm
of, oheu-tstt!,tr--rrvolutloaaly ohenlstry (see Iig.!).

llhc coacluslon that the ontlrc hLstoly of cheulstly
can bc rcplcecntcd as the coasccuttve euslgeDae and rleverolr
uent of foul coaoeptual systeus la of fiudamental. slg-
nlflcanoe fol the tbeory of the ileveJ-opaent of oheuietly.
FlletJ.y, it nakes 1t poaelble, oD the basis of a sirgle
BllaclBJ.e, to enblace and systetatise the entile vast
faotual mate:rLa1 of tbls scleace, defla{nB lt as an lntegral.
systen of solentlfio howledge rith a slngle structu:re. Thls



fact 1e ertteuely iu;toltant, slsce blllging trtbe lnttl.vlituat
spberes of knowledge into coltect connection witb' one

anotbertt6 Ls preoi'seh/ the basls upoa whlch tbeory lsstg.
Secoudlyr tLts conclusioa polnts to tbe luieralchy of coa-

oepttrat systeros, for tbe first tine openi:og up the posslbi)'-

lty of deternlnlng tbe levels of scleatlflc researoht aadt

hence, tbe plospeotE for the d'evelopnent of ohomistrXr'

NOIES

1 In Breatel deta1.l thls lE coasidereil-by.S.$.Ilkt'lio-
EEf-*d L. A.llalkova ln Basij Uetbo.qologio+.If ends

l S"" also Y.X.f,urnetawr A.A.Peohonk!41 nCoacer:nlag !b
Suti"ii'ot-sCt"o"" ag$ the- Io819 of . 

Ii;a- Devgloqgent"

4 Regardiag the gohemes glven l+ tulp paBer see-
V.i.truznEtsov andl A.A.Pecbonkinr "Conceptual Systens
lri-caeuistry", Ig!SL.]!!!9gg[i!, 1971, No.1,
pp.46-$.

6 Fredellok Engels, DiaLecticg of Natqre, Mosoow, 1!!4,
p.58.

SOCIltrr ASPECTS Or GUIEIIO Ef,GII{EEBII{G

lcadmlciau Alo:andor BAIIIV

Soleace, and partlculally firndaneatal sclenoer baa been

blttcrLy attaoked ia oapltalist oountrles la roccDt Jreets.
llheae attecke leflect thc feellag of, ooaf,trelon aad dls-
llluglonDoat oauaed \y eventa of-ths paat fer deoacles.

Bol,caoe 1s accusea of belrg rasteflrl (trt rcally does absorb

a large portloa of the latloaal tncole tn the developed

oouatllcg), uBeJ.eBs, and ev€tr baruftl to the bealth, reII-
belng an<l norala of the peoBle. It is accuseal of an evea

rolo gellous crlDer that of coqrllclty ta agglesslonl
tyrrnnJ', and violcace.

lbe lateet attaek- bas bsoa sparts€A by a aer tleod 1a

uoleoular bloLogy-genetlo aaglneeling. It ls Lnd,eed a nor
tread enelglng L\ 19?, rben uolecular SenEtic bybllda rele
fi.lst Broducedl.

Ths accusatlons agalnst sclence ale dlctated by relatoil
Dotires aadl are based, tn tbe fLnal aaalyeisl oD oTe!8i.4p11-

fl.ed coaceptl.ons of the soclal Datule of'saxeace. I do not

lntead to defend sclence agalnat all these aooueationa--thla
!.a a broail eub$eot tbat calls fol speolal approachea' I
rtu;ll,y rant to ersnfur€ conctete €YsDtE llukEd ritb geaetlc

cnglaeellng.
Geaetlc ongineeling studiss faboratoly nothods of

obtat'atngaaysteuofbeledltyofltvla8aubstaaces-6f6a9!99'
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tllral,a aad plenta. In faotr rra ba6 alroaQT long been c!or-
tlag ol6anlen3-brceds of donestlo anloala aad plant cul-
turos. lhey rere ploduced by ln€era of crosa-br0edJ.n6 aad
aclectlon, vhlcb naa used cupllically befole be learaecl tbelr
tlue naturo.

Ia geuetlc englneellag lt ls a dlfferaut natter: the
aatnrallst E6t8 hiaself, tbe task of alttftclally pnodluctag
a beredltary subatance--tbe cauler of, genetlc lnforuatlon-
ana tAcn proceeds frou lt to creatc olganlans. llbe proepeota'
aad posslbl.Lltleg of ganetlc erglneellng can be uole cleallSr
dctlaed if we brlefly letlace the htstory aad loglc of, the
devclopnent of thls very prontei,ag branch, of,experlneatal
blology.

Ite basic plercgulslte ls to dlecover tbe natrue of
beledllty, whJ.cb raa accoEplished ta tbla ocntuly by
erplal^ulng rb.at a geno ls.

[he cbaractorLstlcs of, a ].lvrng creatulc are deternlncd.
by the pecullar{tlee of lts netaboltea whlch d.epends, fllst
and forenost, oa 6nzJnoa, the blol.oglcal catalysts tllrectlng
it. All €nzlrues ultbout erceptlon ale plotelus, and tbe
problen of heledJ.tyr h the fllst approrllatlon, bolLs ilorm
to tbe questloa of hor to copy tbe set of plotelas rblah la
lavallably, or al,aoat lnvarlably, leploduce0 ftou genelatlon
to genolation. [he gene, tbe nature of rhloh caused nucb
dcbate, le a segncnt of DNA collespondlng to e Bpocifla
ploteln-enzyne. Ibea a ceLl divldoe, a doubltng of tbc DNI
poLecules takea place, aad cach daughtel oell lccelvas oao
copy of the traternal D!{A rltb a deflnLte act of heredlta.ly,
algna.

It follors fron thls that lf the eapcrirenter lataails
to couuualcate a aer berc(Ltta.ry cbalactenlstic to thc
organian be muat lntloduos the corrcaBoadlng geae o! geDca

lnto tbat olgenlan.

Geaee, boleter, do aot exlst ln the organlsn la tho
foru of separate stluctures, but latb'el forsu tbe genotic
systen of the ceJ.l: slnple-irr the foln, for eranpJ.e, of
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a DBI tblsad oaclosed ln a lta6 l,a ulolo-or6aalaua; rcrc
oorplo: t.a hlgber Blantc and aba1s--rn ths f,orn of a
chtonotole, tbc dcltoate Btluctule of rb!,ch haa aot yet
beoa corB1etcl;r uaeovelgC. Sren ia tbe stuplost of ortrnisrt
ae, fol e-alplc, baoterla, tbe geaetlc eystcn, eroeBt the
6€aoe lroglernu{Fg the syathegLe of plotelae, coatqlns paltr
shtoh legulate 1ts ora actlvr.ty. rhey ooolllaetc tbe rork
of thc sbpalate geres and llak tbc oelLrs tenetlc ayotm
rltb tbe mvilonnsnt.

Ihls rcgul,atory eeotloa of the genettc ayaten attr{ne
lts utuost lefl"aencat ln Eultlooliulal olgiealsos rblcb
rradcrgo a oonpll0atcd dcrcl0peent fron a slagre fcltuiged
oell to a !rtu"!e ol6anlau Goasletrrg of, nantrz billloae of
OLfforent ce1la,

, Dullng tbe last 2! years the rcleculal neobanicos of
the beledl.tary plocesaoa frk{ng place oa tbe rai fron a ffil
rolacul'c to a coaplete'orgaalan wLth nll the pecullarltlea
of ttg atluctrue, physlolo6lcal fuactlong and bebavloul,
have been studleil. Roscercb oa siuprc aubJecta--bacterla and
Vlrusoa--rLlcb nake up th6 basla of noleculal geactics, reg
partloulally auccesaftrl. At tbe samE ttuc chenical aad
pbysloal apploacbee rele develoBed ae rell ag netboda of
laolattag fron llvlag cerls DIta aad other f,ornattoaa rcrated
to gcaetlc Bloessa€a rltbout loss of thetr blologloal Blo-
pcltlce.

la 1949 a geao reLated to tb.e ageiullatloa of Lactoae,
vae laolated fror Baclllue coll, It 19?1 cbealcal syntheals
of .tbe geno of ala-tlpe tlansfer BBI ras coryleteal, and th{g
event becane a tlluuBh of ayathetio cholist$/ €ver tbougb
the product obtaLaed turned, out to be btologlcafry lnactlve.
81ncc thea ael aucceaaos ia taotatlag 66aes and Ln tbel,r
ch,entcal and bJ.olog1cal sJrrxtb€sis bavo beea acb,i€tred.

Btrt poeslbly uost luportant aoatllbiutlon raa uade by
eaz5moJ.ogr-tbe eazyuJ,c tb€ory. Besaarch 1u thle fLeld
radl,oally cbenged our. couceptiona of tbe netule of genetlo
ptroceasos. [o begJ,l rLth, it became clear that DNA ls lot



slnlrly an 146!t stolehouse fol the ceLl.ts Seaetlo iafomap
tlonl but aa actlve oouponsat of tbe ceII ttselfy figurlng
la tbe oouplex systou of ploceeses of aellular notabolisu'
EeoonCly, all the natellal ploceasee of beredlty tnuaed out
to be ea4matic. lt Blesentr aany enzJmea fron ill,f,felent
aouroea.have beea lsolated and atudled.' rb.icb cerly out
valious tnansforuatlooe of nucLeic aclds-thell eJrathesls
anil their lysia, reconatructioa of danaged segnentgr exchange

by segnente of thelr cbalas, etc. llhig stage beeale a mogt'

lnportant llnk tn tbe develolneat of geaetlo englaeellng aa

t&e resealcher obtalned tbose vely ltrstlutl€nts rblch ratule
usea la o!41€r to calry out the ploo€asoGt of heredity.

Irlke rnoEt of the uer EqleDces, geaetlc engl,aeelln8
appearetl at the Juactlon of tlends (uentloaed earller) rbLch
bad hltbelto deve}oped autononouely.

Wbat le the nodera noleoulal b1olo6lst capable of
creatl^ag? Ee c&r produce ln a test-tube so-called reeonbl'aantg,
from fragnents of DNA of Tarioua ollglar stnrctnne and fltac-
tloas. An inBoltaat and tbe noat lntrlcate palt of t[o
recombiaamt is tbe veotor obtained from bactarta ot vlrusea
rlth tbe help of specially devlsed methods. Its fiuctloa ls
to glve tbe recornbi.naat tbe abtllty to mrttLpL;r ln a bac-
terlat cell and uake it ityaanlcally stable: sucb a noLecule
ls capable of erlstiag fol a long tlne ln a blologlcal
€nvl.rorueat not besause lt 1e long-Ilved la ltaeLf hrt
because of Lts abil.ity fol Umttlesa (lu ptoper coadltloag)
mrlt!.pIl.catlou.

llhe secoad coupoaent of tbe reconblaeat ls tbe gene br
geDo6 constltutlng, accordhg to the lnteatlon of the
lesealchel, tbe afuo qf tbe eatho genetlc uanipulatloa. llhoy
do aot have to play an actlve role like the vectol but scrve
oaLy aa a natrlr fol productng aD unlfualted quantlty of
oopiea wlth tbe help of tbe vectol.

these pleparatory operatlona ar€ concl.uded by thE
{sutilrrlng[ of the tro above-nentloneil segneats of DNA la a

trst-tube. Rol thlsr special oDgJrnes obtalaed f,ron baeterial.
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cellc rherc they pcufota the gene lole undel dj.f,fereat
condltLoac tbat tbe leseercber plepared for tben 1a tbe
J.aboratoly, alo uaod,.

[lhe leconblnants ploduceil 1a thls Eerure! ale iatloduced,
rltb the heJ,p of alrpLe nethods into a ceLl of Bactl.lus co1l,,
rbels tbey begla to nnltlB1Jr aa baoterla divides (bere tbe
numbel of coples per ceII uay be coaslderable).. Ehe leco[F
bl"aants or the producte of tbel,l netabolLen can bE fultbel
lso1ated. and, usod. lforc often than aot, aot Just m€ partLcu_
J.ar typc but a whoLe set otr reaombLaaEts ie uEed J.n aa
e4pertneat. Speclal nethod.s have beea devised to lsoLatc
honogeneous nolecu1eE.

llb,e choice of DNA to be used fol !:lal.uslon ln lecor_
blaants depead,s to a conaldelable erteat not oa the rish€r
of tbe leeealcbel bnrt ratbsr on itg avallabillty. Apalt flo
I fer typea of, DNA whlch caa be consldered nodcl objeots,
aoue g€Daa of bactella, vLluaeo, f,ru1t flleg (Dlogopbil.a)
and eea ulcbln rerc tntroduced llto reconblaantg. It ras
ploved that genes, €ven those of aniual ollgta, urul.tl,ply ia
a bactcrLal celI aad. folu protelna rhtah they code (thougb
in relattor to tho 6onoe of lrlgbel.olganlsns tbere le no
such celtltude). [hls ta aheady an inpoltant atap toralds
acblev{ng' beneflclal. rooults.

llhere can be no doubt that tbe technique of produc{ng
leoonblnante 1g aot only a success of erBellmentaL. legealob.
It alao opeas up oer vlatal fol geaetic gtudles. fhere 1111
nor be a poealblllt'y of produclag a uateltaL rhl,cb up to not
ras avallable ln rr{;r{llnhlng quantltieE. Eowevers uot_
rltbataadlug the nultltude of stlLl ualEsolyeal questlons of,
uethod aad pllactple, crceptloaally favoulabLe condltloar
for ehr(ytag the funotloas andl Btnrotures of geaonee ale
belag cleated..

Prospeots for the aBplled uge of reconblnanta are
be6tnn:ta6 to appoat. Ihe nost evi.d,oat ia tbe appllcatloa
of recoubLnante for rodLfytng ladustrlal ulcro-organlgns snil
for productng htghly-productive gtlallg. Ways ale-bein6 coa-



terylateC f,ol proiluol.aE ntcroblologtoal plotclDs bavl.ag e
uedioinal applloatlon, as reII ae a aulber of bomones of
a plotela aatulc; re call nor tLlalr about ellllnatlag
bereditary netabollc defeotg and about a nuuber of gcnctlo
nanlpulatlons inpoltaat. to aglLcultnirre.

Iodayrs poaslbllltles of, geaetio englneerlat la tb.
applled fleld a^re as yet nodeat" But thl,a ebould not u1g-
Iead oae. Genetlc enBlnoolllt of bactella aail vlnrsee la
onty takt"ng lts fllat stepo. Ia tbeLr erperlueatg reaealcb-
elg tatse everytblnE tbey can fron natule-enz;mea aad
auolcl.o aclds, bactelia aad vLruges. Aft6! aLlr the very
procosa'of \ybrldlaatXoa of uolecules ts oaly aa l,nltatloa
of nature.

Eorevel, lt ls lndlsputable that uqr has f,or tbe fllst
t!.!e Eucceeded lu oonblnlng genetlc Etluctulea eristlag
seBalately la natule lnto a elagle rbole ln a test-tube.
llbcll blendlng wae aot the leeult of a cbauoe oolllaton of
nolecul.ee but ratber the result of a consclous cbolce and
a tbougbt-out Blaa. It would be uDleaaonable to expect uole
flon geaetlc en6lneellng at the Bresent tla€.

Aftel allr'tbe new ln scleace and teohaology oftcn
app€alB ln a very uodest forn aad La aot always ploBelly
cvaluated at tbe very beglanlng. 8b3 lars of genetloa
oatabllshsd by G.l[endel were not tekeu beed of by hJ.e con-
tcuporarles and bad to te redleooveledl 4O years later.
IDs gldrlficance of the figslon of the ulantum atom wag

only truly evaluated by the nore disceralng p\yalolstst
rh1le the general publlc be6an to beoone acqualated rlth
thla brancb of p\ysics only aftet the lad.loactlve dust
oaused by tbe erploaions of tbe aton bonbs over Bl.roshloa
and Nagasakl. bad settleal.

Beaoublnatloa allors solentlets to produoe Senetlcally
nodJ'fied bacterla rhlcb oerr be constdereil to be lror otgan-
Lang. Aa yet theo€ ale Egg!]@gl!, tbe p\rslologJ'cal
properties of whlcb &o not pa:lticularly dlffel fron the
tnttlal bacterta.Sone day' nost probablJ f"! the aear futurot
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t*lctl.r of, gaollrtrs coll 0l othcl baotoua ledlcrllt 6rr-f,crtlg fiol thsL! plotogper rlrr De produced by firadarcatar-ly tb€ auo nethods. Ia pllaclpl.e, the taek of.fomlae
slncica la the labo;atoly has bcca acooryllahed. Xor lt 1,
a lattel of tacleaglag tho poeslbJ.tltlee.

l[Ire erpelleace of lcceat dooadas bae abom bm qulctty
leaoalch cea dcvelop 1t tt la beasd oa colrcct tbeoly an0
uaca rcll.able nothod,s. lnd, tbla le craotly tbe oarc ia
roleoulal blology aad loleculan geactLca.

In araccelng tbo ftturc plalbllttlcc of gcaotlo
$rSlneenrn6'onc rult not Ltrtt onegerf, to rcoold,iag achlovo-ttrt. oBty 1a the ,lold of rccoublaatlm, ae tlDdlca bleachesarlet ta cxpcrlrental blology rhlch ale claboratlag aer
rpploaohes ln 6eaetlor aad tbe blology of develolnont. X
Dave lu nla0 e-perLreats Ln tha \ybrtttloatloa of, Frrl.I &Aplant oellg rbLob alr,or fol olratlag unuluar oblnerag uy. tba
ooabLalu8, fol erarple, of, huraa.and fiogra ocl].a. hbryo_
Lotlsts hevs dorcroDcd a toahnlgue f,ol €eprratrn8 oclre of
tbe ablyo la tbe oally statot of, dcveloplrat, rhea caohccIl le oapablo of plodrclug aa iadepeadoat orgaaltat all
tbe dcsocnd.gatg of the taltlal oblyo rtll bc iaeatriar. raa
coDl€lscllr-ln the celly stagcr of ilcveropneat the acus of
the abryos of raltous speolet oan bo conblned, glvlat
to-oallcd lorala entrtLer. rBluc, obllorogloal netbods alc
euccecaf,ul, oaly iu a fcr epeolot and alc aot geaelal,

Palallcl developrcat of regoalob ra rcrerar brano[oc
of crperheatal blology sLll gooael ol latcl lead to a
Jolnlns of, offortg by rolcoulal blol0glgts a,,at genetlctete,
crblloroglcts and oytorogratsl aad to a coastderabrc broad-e.l,g of erpcrircatar poealblLr.tl.s ln tbe alca of cleattag
gcaetlcal.gr rodl,fled olgnrl{6sg.

flre aorlet5r tbat orgaaieur rltb plopertles baluftL torra ano thc envlroaleat nlgbt qppea! ae a rogult of labolatoly
opelatloar gecnlagry helrr.esg at fbst 61aace, la thcleforc
qultc aatulal.



Ia Peltloulal, &g,llJgg-@!' .tbat favourite an{l la
gcaelel peaocfirl obJsot of laboratory expellneatrr ls
lclateil to ulcro-o!8an18!s that alc aLrcgt oulpleseott lt
lnbsblts tbe lntegtlaes of uan and anluaLs and lLves ln
a.rago and ia tbe soll. No oac Inors as yet hor 6eaetlcally
rdlf,led vallaats of Baeiltug coll 1111 behave at regalds
coaditlong.of habltat. It la poeelbJ.o thet tJreLl etablenese

Ln lc6ald to outsldc luflueacea end thel,r'zoue of babitatioa
dtbt bocons d.l,fferent (tbougU thls has not beea proven).

[!he pDyslology of geaetioally rodlfl.ctt bacterla nlght
ohaagc ln tbe dlrsotloa of the develolnsat of pathogenlc

plopeltles. |[lre ueet dispoeltloa of tbat vcry Egg!}Igg-ggll
has becomc unrellablc leceatlyt lt ls bora to oause

dllscaaea la ran aad ln aatlslr, It cannot be nrled out that
lte pathogenlo propeltler 1111 1nolca86 as a result of
gcactto naatpuJ'atlona. lad lt dsht f,ind ltg ra1r out of the

Iatolatory 1ato tho eD?lroDroat.

A raielag of the reslstanoc of @!Llg-gg]l,, aa rcII
u of otber baotel,ta, to aatlbXotlcc and druts used for
tleattra the dlaeaaea cauged by th€b l,s al'so porslble.

Ag gooa ag the poaslblltty of creatlng trA lesolbXaantg
rag artabLtsbeal voloes of rarntug lele tmed.lately lalscAr
tbe pos:lblc danSel of tbese dLsoovsrles by uodem Senetlcletr
raE statod at tbe 19?9 Czor'.fuon Confeleace (USl). Ite paltlol-
paatc dlor up a letter aektag ths tratlonal Acadcuy of,soleacce
of, tbe USI to gtu(y th6 quegtl'on. A llttLe latsr a oomlttee
hcadod by Paul Berg raa aet up. Il iluly 1974 Lt addleEsed

aa qlrpeal to tbe acLeatlgta of tbc USI and othcr eouatrleg
grolnalag tlrat pcna{ng any dcolalons thcy shou1d voluntarlly
talc part ln a uoratolltn on recoablnatXoa rsEeatch rh1ch
oouLd be delSelous to uan andl the eavlroraeat. Svalytblng
conaectoe titb those orcnt! hail rltle BubJ.la loaPonat3 souq

aolsntlets ln tbe USt lefiraed to coaduct !6aea!eh on gaaetlo
ongiaeelrnB, and'the plesa, ladlo aail IY netlolk Jolne0
tlr oarpalgn.
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Ilre 0onfeloaco otl the Ethlcal lspeots of Geaetlc
nnglucer{r8 heId 1a Davos (Srl-tzer1and, Octobo! 19Za) aad
the Corfcrsrco on D[l BeoolbLaaate to lsJ,lonar, paclf,lc
&ovr, Qallfornta (UgA, Iebrualy 19?5) vcxa llDortant eveatro
Ia Davoa thc audteaco uas a ll.rcd 6a6--Jou,!naltete, !cBt€-
laatatl,vss of vall.ons cocleti.ca, atudeata, busla666!ga, and,
wca clelgSruen. |lbere rcle fsr aBccJ.allote. Of, coulae, :uch
r !€ottat could aot offer aryr solutlon to the Brobleu. llbc
thtd volces of oondeunatLoa beard tbere rere ibom,od out
by a soIlil dcfcace of tbe poaltloa of, geaetlc eagLaeellag.

Xt ras iltffer€Et ln Asr.lonan, rlprc 1!! scleatists
(85 tlol the IrBl ed 5, fton other couatrler) gathelcd.
Ehsrc rclo veqr fer ioutaldcr.i aad oaly 16 Joulaatlats rola
pcmltted to attsnil. Aftboutb, oplalon at thc cmfsrence
rlt aot uaanlroua-naay puticipaata haA tbsll ora apootflo
vlors. on the subJoot and ecienttflo aBploacb-thls diit aot
prereut the adoptloa of cclto{n !-oeomorralatloDt.

Tbe Doratollru plopoeuil la JuLy of 19?4 on, sos
categolles of lcsselch oa gaaetlc eaglneerlr6 raa cal.lcd
off. Gcnerally rBerktng, lt aever i1ld have the polor of
ooupulEioa and ras oal,y an apSreal. to aolentiets. tb.
lorttolluu ra! re6a as a tenpolarJr loagrrle uattl agleerent
oa the leal dangel of hslsd.ltalily altcred olg.nlgra, abore
all vlnracs end baetrrl.a, couLd be loaohsil. [ha confclcacc
achlevoil tblg tbug oaaocll{nt thc nced, f,ol a noratollun.

lnother coualCclstloa (not cleelly o:pleaaeil) rar tbat
the annouocd, rorttollrr aotualty dld not blook leconblaa-
tlon leacalCh thou6b, poaalblyl lt alld laatllct lt..Itc
poaltlve Lafluence ras fclt lathol la the rolel. sBhcra.

Et^aal1y, tL. Iest od uaia corrXCoretloa rer tbat
rcoorbd.aattoa lcaca.reb could lot bc blltce rllrs., as lt
gmelally arlrlttcO, lt tc nor tbe lala dl.lcctloa of ilcvclop
acat of loLeoulal geactlct,

l&e csafclcuoe aarrttsd that 6caettoally rodtllcC nlclo-
olgrnlerr. ploduccil rl'tb tbc bslp of loooubinatloa ale po-
tcnttally dangelous to ran and othg! l:$lng croatruca. It



Dloooodod 1a tblg flou ths assu4,tloD that the, p\rslolo6loa1
rnO ecologlcal plopertles of nlolo-organtsls bltbsrto b.e!!-
losa dgbt chrnge la an uapledlctable Dantro!. Uapredlctabll-
lty ls the reeult of otu Lgnorance of rbat changes ln the
propertlea and behavlotu of a nloro-ortaaier adgbt bc oauseil

Ul tbe latloduoti.oa of allen genetlc tnfornatlon lnto lt.
It ras coasldered reagoaabls to expect tbe rorat, tbat ls,
that ln recomblalng genetlc naterlal, nloro-organLsus alea-
gclous to naa ulgbt appoa!. Ehe aatule of thJ's danger raa
dcscrlbed alove. It sbouLd be stleesed, horwel, tbat tbe
ilanger of genetlcally noillfled nicro-olganLaus ls pu:re\r

Srpotbetl.calr si.ace thls gueatloa hsa yot to be elperLnea-
taLly lnveetlgated. I suall serles of tests ras conAusted oa

the eunlvablllty tn thc hunaa olgantsm of labolatory stlalns
of Egglll@r and the resulte obtalneA ehored tbetr pool
a0aptablllty to these ooadltloag.

Tbe lecounendations of tbe coDfelence spcats of foru
leve1s of dangel, depead{ng on the aptu.re of the ulcro-
olgrnlall rblch lecelved ner geaetlc lnfo:natlon in the folu
of IIIA recomblnante.

Thls claEslftcatlon ts rathel vagus andr in tbe flaal
analysle, lt ls the reaealcher, rbo utrst be sufflolentLy
coupetent and hsve a sonae of lespoaalblLltyp vho mrat declde
oa the deglee of rlsk.

Obe daager of geaetlcaLl,y uodlfied nlcro-orgaalaus to
laboratoly pe:reoanel.and tbo Bubllc at lalge raE dlscusacd.
lho lattel ls th^reatened by chance leakage of pathogcnlo
uateltal,a flon the laboratoly an<l leaultaat ooatenlnatlon of,

tbe envhonneut. Tbe sltuatlon doea aot dlffer la plLnclPlo
f,ion the conditloas erlatlag la ulclo-blologl,ceul laboratolleg
caeagpal ta the dlagnostlce of lnfeatl'ous dlseaseg or at
oltelpllees produclng vacclneg aad eelrllns and dealLng rltb
consldelable guantltles of, patbogeuic Elclo-oltaDlgut.

lllre !6aaureB rsoounenilsal by the confcreacc can preveat
oolpletely the eoatanlaatioa of labolatory peraorael and the
lcatage of patbo6enlc naterlal lnto tbc oeov$onnelrt lf,r of
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oou!s!, le erolude aooideats. ft la coDsldalod that f;l:eet
of, aII plecautloag ilsflaed as np\rsLcal balllels', uuet be

tttcn. [heee laolude lEolateil rools aad cublclesr speclal.
hoodsr ailjuatabte ventllatlon; .laIet aad outl.et flltersr
aatr.-aerosol proteotioa, etc. The aecesgtty of rcallDg
rrcoke aad rubber glovoa aad of, ualDg autonetlc Btpettca lE
laslsteatly enphaslcedt 1t ig folbifldea to eat, dllrts ol
gloEc 1n tbe laboratory; adnlttance sbould be leetlloteal.
0:f coulse, the cbolce of precautlors ilepeads on ths retute
of the rork anil on tbe deglee of, rlak.

Otbel precaut!.ons ale also poaalble. Xoleoulal blology
bae at lts dleposal partlcularJ.y effeotlverso-caLl€d, nbioLo-

61oa1 bamleletr. Tbey coasi-st ,Jc uaLa6 Ln reoonblaatlon
cper{.neats rLth DNA nol.cculcg of suoh bacter{.a anil vlruscs
tbat ale hom to be lavlabl,e Ln the eavlloaneat qrA (b
toDa ces€s at Leart) ta tbe hulan olterrlan. Xol e:arplel
urual baaterla can be lepl.aceil rltb varletlea rhl.ch do aot
0aelop la the tcryelature of tbe bulaa body ol trl.oh rc-
gullo culturc asdltu tbat la ,ro[-or16toat tn tbe atroqrhelc
ol tbat q,I,6ars ouly ty cbracc. Defoctlve veotols oaa alro
be uqed rbloh ect ea a dLrsotlng force la tbc nrltlpl.lcatlon
of, reooubla$rte la d baotellal cc1lr tnrt friarhr la addltloal
dcuand coodltloug poaslblc oaly la a Labolatory. Blo1oglcal
barrlers, lf useal aystenatically ail oorlcot\r; caa colpJ.etr-
Iy avort tbs poaalble dengerc of genetlcally rcdlfled nLoro-
olganlsne, eapeolaLJ.y tf oonbt"aed rltb p\ysloal protcotlm.

A &Lffcreat alttratloa alleec rhcn l.IbrlII neddtcs lD
6eaetLc eagl^aeellag. Ia tbla casc tbe dlnt€t bouadarlco
cxtca(hd aad Bleoautlonaly [easulsa ceaoo to be effectlvo.
16 lt poaeiblo to oreate liclo-olgaaleus daagorous to laa
by nethodr of genetlc en6Lacellag? appaleatf.y lt lar tDougb
1t Is aot bom rbcthel orJrors hag tliee to tu:ra, eay,
3ao111us coll lnto a pathogealo nlclo-olganlgn. ft la pelbapr
mrob oerl.o! to lacloase tbe deetnrctlve propeltt ea of, any
tofeotloua nlslo-olgaaisl thra to ,olcate l,t anor. It la rcry
poaelble that coleone solerhsle is ceuytag ol tegta ltJ'oh
ercocd thc bou[da of scientlflo expolbsat. Suoh actlvltlo3



rould be ooatladlctlat the Conventlon oa tbe Prohlbitlon of
the Developrentl Pro(hroti.oa aadl Stool1rLltag of, Baetellologlc-
aI (Blo1oglcal) Icapoas aad Eo:iaa astl on Ibslr Dcrtnrotton,
elgoed by a laJollty of, ooultrlca, tacludlag tbe IlElSB, aad
adopted by the U[ Gcaeral Aaseab$r on Decenbe! 15, 1971. Xhcy
aoatladict tbe polal oode of solsnoe and beloag to the spbole
of doatnratlve aad nanlacal ldsas aad polltlca1 and ullttaly
adtcnturlg!.

[hat has scleace to ilo rlth thet? Is lt Sulft3l of con-
pIlclty la evll la tbiB or La otber casoa ar tbe pa$lclpaata
of the'antl-aoleace canpalgn ia gestera couutrlea c6gcrt?

It caoaot be dealed that gone trouads fol such aa
attltude do exlst-r8!tslnd 111.1 hardly Eoon forget the
tragedy of Elloebltle. lad the boub that deetloyett thgt
itrrpaaese clty rae clcated by seleatlats. People talk about
thalldouldcr oalcXaogaale aoupouadsr Lnaectloldear DD|[ and
other ploducta of aodclu cbealotry rh1cb have ge:weil as thc
sou!6s of great &lsforturea dlfflcult to lens(y. Ittbout
sufflcicat coryetence tt 1g hald to otclcoro e[ottoa&l
lcactlons anil oal.r$ rceaon out guch a corple- ploblet ar
aoleacs la uodela rocietSr.

Oftsa a lole ta dcvelopltrg auob attltudosr rhlcb slc
e:preaeeil rith partlculal f,oloc la thc couatll.es of doelolnd
oapttallen, la playedl by the l,asttnctLvcr aud solatr.tos .toa
oonsolous strlvLnt to crpJ.aLn tbc flara and ntrfortuuea of
nodem oapltal.lst socleff.not by the coatlddlctlone lnhcleat
lr lt, but latbel by the lnner plopeltles of, solearce'r the
lolal guelltLca of people, or other oLlquatances o! a Loca1
ol chancc ltatu!€.

Scleaoc plooules borletl6e 3 tbLa le lta rlmloa. I ilmllo
to co6nlee tbc auuoundJag lorld ls trbcrent la natr aad 1r r
gltceleea 61ft of nstulc.

fhc cllterla of good aad cvll alc aot appllcable to
nrl,ure. But aoleaoc la a eoclaX tutltutl.oar anil aelcutlotr
do rot arlat outeida of aoclety, outaldc of bistory aod

ilcflnlto aoclal ooaitltlons.
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Ibelefore borled8er aot only at ltp bfuth hrt evea
rlca tt edsts ln tbe ulad of the Ecleatlet ao a conooptloa
or a hypothesla, becones a sooi.al Bhenouenon tlad by l.a-
rlelblc tbleadg to a coaolete hletorloal gLtuatlou. Eenoe

tbe &ral evaluatLoa of scleace: one by the soleatlat fol
rhou tluth and tbe ploceaa of lts attaln-ent aro Dore
Lnpoltant tban anytbing elser aatl tlre other Dy the detachEd
oa-looker, to rhou tbB plactloal eoasequeDc€e of eclEace ale
lqro*ant--the ooneeguencec of any dtscovery or lnveatloa
end thelr'reflectloa lu aoaletY.

Sclenoe d,oeg uot lead aa tndependeat E:letence ia tho
dcpths of societ;r, nol does lt lalEe ttaslf abovo the
latelcsta and aeeils of poopLe or posseeE a denoalo pots!
ovel tben. Soclet;r, soclal. con&ttlons and tbe lntelests of
etates, olasses anat parttes detelnLae i.n the flual analyale
tba fate of aeleucsr solentl,f,la d5'gooverles and of eal6ntlatc
thergelves.'llbolo ig no aeed to deDy ths lmpoltance of, Eol-
catlf,lc dwelopnent, tbe peraonailty of tbe solentlst or of
lolal cllterXa; they o:lst aad act in coaJunctlon rl,th ao-
clal. factorB enal must bs. taken lato accouat tu sa analysls
of specJ.flc eLtuatiotto. It rould be uuoasoaable to coa-
elder sociaL faatorg an autouatlcally oBelattug uecbanlgu
ol to ignole the plofessLonal end motal nahe-up of tbe eol-
entlst aad release bLu fion noral reeponslblllty for h5.e

actloag and convlctloag. Ibe solentlgt ts rrnder obltgatloa
to rata society of, the cons€quoncog of h.ls dlsoovelles and

to bc able to foleges then. Tblg ls the m{nLuun denanded of
hi.r.

lppltcil to the aubJect rudel dJ.scussloa evelythiag sald
abovc Doarrs that thele 1g aoth{ag fatal for uanklnd l,n

lecolbl.aatloa aail gerstle eagta6ellag. It genetloa.lly.
nodlflcd rlclo-or8aaists leal\r do taun out to be dogclour,
thie 1111 eattlely depead oa hor mrch the retrfalr ol raa 1g

tatea lato accouat la the actlons that gubscqucat\r-f,ollor.

Sycate ltnked rltb gcaetlc englaeer{nt prove that all
tbe talk about tba dospotlc. suboldlaatiou of, soclety'to
soloasa ls Bsouidtet!. Evca before an5r atalot'ng €trcots bale



occulladr. tbc solcotlrtr at tLc oodcleqce to lgr,lona! hrrc
theraelvca dotcrnlnelt thc pe0lblc ilr'gcu of gcnctlo !!d-
pulattora aad establlsheil the ilcglac of, mcL lll.gelr uil
reatrllca fol. prwcntLa6 thctr. lqy uac-Iroctrdacrs hcla lr
crcludod aad fnrtbel lsserloh 1r opca to oo4rletc ooatrol oa
tbc pelt of tbe solcatleta thmaclvea, tLe atate, rrd aoctety.

Sege ale thc vLero of Eovlet aoLeatlsts cagageil la
gcaetic ea6laeerlag. fr la tho Sovlct Uulou ilo not irve aoy
tcal of tbo firtule Do! anJr da6lrlnga that aols lnrelfut aod
bllad f,oloes arc capablc of, dbeottag acleatlflo logeeloh !.a
icnctlo eatiaceltn6 alont thc petl of evLl Octpltr thc la-
teatloaa aad rlebes of the pcople. fo ato convl,accO thrt
lcatoa aad 6ood-rllJ rill. trlurph, la oul soolal,lst oouatly
at oJ rate,.

the ttoory tolccastr oae lsad! about in the 6eaelal
D!€as aad spcclaltacd publlcatlons ln cqrttaLlet couatrlcl,
thouEh exaggerated, ale qu1te uailelsta[Aab1e.

lllhlo lood !.a at4ryolt€& W pherousaa of oapltial.lrt
rcaLLtyr the loclease ln violeace od telrorlo, tJre out-
b eaks of boatL[ty aad alued oonfllcts, ol6aalacd oll"trc,
tbe actlvttlee of porerfuJ. perdotrs aad colporatlong not sub
Jsct to couuaity coatroL, Of ooulae, aLl tblg glvcs llac to
a fcellag of unaertal.aty'and the feal tbat eolcatlflc Cte-
oovallEa nlght be uaeal for svlL pulpoaea and bllrg laa[Xad
uer nl,sf,oltuacs laatead of beuefl,ti Urfoltunatcly aucb a tuln
o! evcata 1111 ltttle dcpend on tbose proglcealve aoleotlttr
rbo elc nor fLghtlng to use gcl,eatlflo dlaoorelleg fol thc
bcaeilt of eoclcty.

Ia trytng to prove tbat eclonoo la ltaclf, oanaot be a
rourco of, avll you flad youlself, ltr tDo.' poaLtloa of a polsoa
try{n6 to torca atr op.! Ooor. 111 thia ras allcady clcal loag.,
loag ago. trloetoerr certutlca ago PUDy the Sldel rrote ln
hl,a Etgtoqla l{atulallar trlIhe follorlag aeed,e to be aa!.d of,
the uetal callod lrou, of the uost usefirl and yet, at tb6
sare tLue, the noat daagerous uetal tn tbe ha[ds of u&.
fitb tbe'heIp of lroa re dlg up tbe ealtbl ptaat t!Gs8.1...
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llatore glapevlaea thelr youtJr by ef:fpptag of,f, &y gboots.
fltb lts hslp ve hxllal honea, crug& roctss and do oaa3r othel
th'ln6s esseatlal f,ol Llfe. Blrt 1!oa algo sclves ra!, urrdal
and, robbert...rlt ls ouly Juat to laDovo frou f,atulc tbs
accusat{oa rbJ.ch atroul.il bs ttuaed ag.{pat naa hluaelR.t

Uhat uore ca:o be added to tbeee eloquent rolds?



t CEXIICAL IrAIIBIS 0f IIEII,ISEIC COSCEPIS

If, 8EE SM'D:T OT EEE-E&I!U.

Tlaillatr l[OBoZoT'
Couerpoadlag X€obo! r I,BEB
loaCcry of f,eillca} SoLenoest

Tladtlll CEEEITBIf, r Caad.Ee. (Pbllos. )

Ia thc rccoat pclloCp norc anal role rolentlste ale
corotng to rsallse that ailvancer ln ths knollcd6e of retruc
and aoolaty arc b.bg nadc dcapltc ldcallstlo aad EctaBhptc-
al coaoeptions. At the sene tl.ucl represcatatLvcr of tlodc
bostllc to nateltal,lsap bave stogl,cd up theil actlvlty evea

Ln a flsLd lXke tbe corplex of aolocoi stilrd5rrng thc braln,
tacluitlag acurop$elology, nourologyr peychol'o6yr paychlatryt
and so ou. Eotc, tbe 1dea118t phll.osolibrrs bave aougbt to
speculate on tbe dl.ff,lcuLtlos allslrg la the dlcvcLolnoat of
nodcra sglcace, dlstoltlnt ttE obJecttve coateat and clutoh-
lug at anJr slloa€ouc atatcueate by aatural soleatiets ln 8a

cf,folt to lnterplet ner illacovell'ca and tbcollee ln tbc
splllt of ldealisn and.uetapbyrlcar sorctblag that La Lal6e-
ly ploroteit by tDe pbll,osophlcal lacoulnteacc of, sou.
f,ertern gclcntleta.

.ls lUustratlon of thlc conoa flou tbe sol'Lal lolkr of,

E.f,ublcabck, a rcJ.l-knorn studsat of tbe colparatlvc rnatougr
4of ths bral,nr' ln rbl.cb hc trles to substsrtlete artl-

oolleotlvlanl tnillvlduallrul and ths duatLaa of lody aa0

r!.a0. ALI of thlg 1a b.hg altlf,lo1ally tled la rltb a body
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of vely valuablc,aad golEntlfloaLly reaaoaedl factsp tlol
rhloh suoh conolueloaa do not tn auy sense folLor. Lct us
reoalI, la tbls oontert, I1o.1tr16 ralnl4t that wbJ.lc bour-
geola plofesaors alc capable of provldtas the noet valuablr
resea.rsh l^n speclal flOLde of borLedge they alc not to be
trugted rhca Lt ooaoa to phlloeopl1y.

Of coulsc, la uort lnetaacec tho ldoallgttc,aait
duellatis vlers cxpreascd Uy aatural scLentlgtg la tbo
capltallst couatli.ca ale uuch Eo!€ rcf,Lnod aqil pscualoaol-
eatlf,lo la forn, but, ae ons of, oru Bbf,loaolihcla put tt
vely well, tLl,s xiloeg treth{ag to plcvent tbc fcttel{ng of,
Ecl,entiflc thought'. 2

Duallstlc tladltloas alc nost flm1y cstabll.sbeil anoag
the neu:copbgrslologLsts and psycbologtstc ln the iapl'tallot
oouatrlea, fol they arc Dolo Eooavenl.rntr bccauae tbcy
Icave cnougb leeway for retleatlng flon aatcrlal.lst ooa-
olugloas and f,alliry back oa i.d.eall,et onea. gtacc Dost
natrrfal ectqltlete arg at loot spoataDeoug naterlal-lste,
duallsa ia frequently a foru of rtl.ffldcat nat€llallsa, rbcn
the aatural, sclcatlgt lcual+e oa the glouad of natellalls[
ta tbo oourse of Lla eonclete rescarob and. abandono it oa\r
rhcn he trlcs to tie la hls rsaulta with his cledo, rlth thc
nnctaphtrrelcaLn pli.actBlea shich be bell,eves alraye to lle
bcyonil the boundrE of soleatlf,lc hrorlodge.

Itlble sltuatloa has beea uost cleally descllbed by ths
proaXaeat C anadlan aoruophysl.olo5l.at and. neurosulgeon
f.Pcrfle1d, rbo saliL: ollhE duall,st ]e]Leves that thelc ls
ta cach tndlviihral aoustblag addltj.oral to the borly antl ltg
Iivt-6 onolglo Ee uay call 1t a oongclous epirlt rLlch t'o
tbs aetlvc acconpanLnent of blain actlvlty and, thus, is
plcsent flou bi.ltb to dcatb, c:cept, perbaps, i.tr states of,
deep aleep aad oora. Ee nay algo belLeve that this ephlt
oontinues lts crlsteuoe aftel tbe deatL of, thp body, anil
tbat lt ia gonebor onc rltb. edtr Bi auch bsllot, h. .rtcrd.
tbc dualt sn of thc LnillvidhraL to a duatlal of th.e lhlvcrgc.
|[he tLuc bas paeeed rhoa tho cbulsb, aeed, accessali\r, LooL
upon lntclLectuallsE as bostllo to falthri/ becauge lt (!ocs



aotr ellot.{ry, lxcrrat thp rclotlst f,rol rtllotly
adbcrla6 to i;hc faott LB h1t f,leIdr thet ls' lcralalng oa
tbc gfound of laturaL-oelencc aatella.Ll,sr. Ia ottsl roldll
poaltlvo rogcrreb ls ous tLtDgr eit the eolottratra
rrtall$rLoaln coatlotloas alc aolethbg elar agaln. Ua-
foltnraately, gllch lllusioae elc rhalcd by aany folot8n
acruoBbyaXolodgts aadl DsycbonouloLo6lrtat althou6b oac
roul.d tlaglac that tb.ls lLluglon sbotr.Id dl.aappcal al looB tt
tbcy got doE to th.1t tbeolrtloat acttvlty'

fbrt ls Dorer soD6 folslgn aeuropbye!.olo8lsts eod

peycbonetuologf.ate havc adoDtcd tbe old vlor &at truth baa

a dual oharactcrr a vier that ls bctng laoreaab6ly uoilam-
lscd la tbe leocat pcrlod. It has bsoa rcat cr1rllcltly
e:plcsaeil la peycblatryr aotabLy la tbc nltlaga of tho
aco-'l[hoalgt E.Schcidcll tbs erlgtcntlallsta E.tfugcrat
BiSanrlotl B.CarbaIIo aad othors.

It oao pobt ln tlle' tbp doctllne of the &ra11ty of
tluth allored ssleuoe BoDo autoDoryr rLtJ.c tbe latter-day
scholaatic Duns Scottr aald lla!:r Dadc thoqloSlr ltaelf
.Brcacb natollallgo. But tlrcg bavc e.banged and goue Eodcltr
aeulop$alologLsta aad paycblatllete a!€ tqrlng to nake

Ecleaoe prcacL tbeology.

lst us aote that uaoy aeulop\rsIologlata aad peycho-
neuloLogletg la thc oaptt&ll.gt oorratrl.s tatshg aa attltuda
of apoataaeoua natclla[gn rcly on tbc uatella}lat tlailltioas
of ratu^ral ecl€ooe and pLlloaopby, vbJ.l€ soue b.avc oousol.ous-
ty adopted dlalectlcal natellallan. In eoatlaet to thelr
vlsrs are the nu!€lous vall,ents of tbs ldeallEtlo oonceptl,one
la neuloBhyslolory aad psroboaeulolory. l[any aeulop$elol-
ogLets and peyohoneurologlsts (IIke V.Sanuel, il.EooJ.eas'
[.B.Ecss aad. others) take an eo]-ectlo approach la an cffort
to recouollc ld.eal.len aad naterlalleor as Ia palt';r of tbe
nlddleh. .0,1L of tble c plalns tbe conplerity and' cmtradlc-
torlr naturc. of the d.evelopnent of tbe present-ttay conBlcx
of Ecleerce deall"ng rlth the braln.
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thr dx.ffcraussg bcttcra thc aatcllallrtr anit tho
J.itroelLstr ln th5.g f;Leld of borledge apply abovc rl.1 to
probl,cne llt tbr rlatlonrhlp bottccn nattcr and nlad,
the spblt eaa tb. body, tho plobreu of ths leratloa bctrcea
tho aatrural ald tbp eooial !.n the stmctnue aad Dehwlorrl
of tbc ,.adlvlahral, tbc ploblen of, tbc osgcaol of aculogcg
and peyoDoall, ead ro ono llhua, a ocatlal Broblen in
prrarat-dlay boulgcole peycbology 1r that of, tbc lad.lvl<lual,,
notabLy, aapccte of tha ploDJ.en ll.kc the lclltlonrhlp of
tb. [etulal aDll thc aoclat 1r thr rtluctrr!. aatl tbr bchrrlou!
of tbo tadlvtiltral. llbr Derd to cleboletc. thc ploblcn rplmg
abovo all f,lol thr r:ooptloual lrlnltaaco of trHl'g loooult
of thc attltudm, vrluls, Durposca, and notlvca of tbr
la&lrtiluaL rr th olgenlratton of velLour tJrl,.s ot Lll
actlvlty and rlrtlouhlpa rlth othol laillvldrlalt. lt tbo
euc ttlo, ths fuactlonrllrt apploacb to thc burl peychr,
!.ao1uil1u6 a stu(y of vellour prych,to ploo.saGs of thc
lodlvldual, lctar(U.lc of hla lcqulrmcatg rna attr.tudc to
varLour rcal ghcaorena, he.e rcocntl;z tuncd out to br
tLcorctioarly tndtoquatc and, untcuabb. fltbout Llrti.ls thc
va^rlbus vlors aai acboole La ploscat-day pcychology eod
peycloaeuloLory rclklag oa tbc ploblon of tbo iadlvidurl,
oa. couLd srvr la aur, thet vtltuelly all, tbeec conocptlonr
alc bags0 oa o!. rndt tbc oenc motLodological qpploeoh, rhlch
glvco the lndlvlilu.l rlltueL prhacy rltb logalll to aociety,
end at antrr lete atrurcl 1te palalleL cxlstoncc and solt-
auf,ltclcat .sscnoc. ls a roanlt, the l,nilJ,vl&ra1 ir tacvltabty
othroDglo6Laail and prycholo5lardl.

Ia coatlrgt to thlr ettolpt to Bcvc! tbc 1Bd1rt&rd od
roclcty, payclrOlogtsts and prycboaeulologlete 6ar{n6 tbo
Xrnrlct alploach logald tho trrAlvlttral as a conpoacat ot
rootatyl thc rolldrg rost hrEhry on6an5.aoll syatcn, frolc
lrgululttrg ilrteidan ths spool?Lc f,oatulcs of all of
burea aeturc, of lanre bcbarloul and bJ.r Boycbologl"oal
rtmotulc.

Ibllc not itraylng tb.e t"aflucucc cxarted b]r aoclety on
thc ladfil(hrl, tho tlo erc lrgardcll aa ladcpcn&rnt olo[€at!



t' leprceeatatlvcs of ealllcr trcndre, IlLr GoataltpsyoholoSv
(f.Lrlnr aaA otbsls), nco-bchavLouslsa (f,.Xl1l€lr a[d
il.DollalC), and noilcm tlradc (G.Al}Portre tbeorry of grlf,-
leallgatloar .A.[aslorrs conccptloa of self,-actuellaattoal
K.Bodgeri{a tlieoly of, the 'cgo", G.lluqfi;rrs blosoolal
tlreorry, E.Xulreyts BclabaoLogr end ths factod.al tbcolleg
of B.B.CatteIJ., E.8ryseak ard J.P.GtrLl.folC).f Btrr coatlactl
tbe ldoa trhat uaare uortall.ty !,s soatalXy coadltloneil anC

tbat tbs la.dlvi&ral le subJected to a ploocag of sootaLLseF

tloa has been rido\Y acceBtcd tr tbo psyohology aad

paychoaeulolo6ry of, tbe aapita.Ilet countllce. soalal rolatloas
alo acccpted as a factol aoncttttrtlag both tdre apeclflcally
huDau.gtructruc of tbo peyoho (allelrg ag a regtrlt of thc
!.aterlorlrattoa of, goclal lelatlors) aad of the blgbar
pcrcoaal cltitles of ne6on o! na.lf,n. llhusr accoldLagr to
tha Sreudi.ao (and also tho leo-trleuallan) vLer of thc
tratlvlitual, tb3 ,.Dfluonc! of soclety ls Xryleessd ol iptclLor-
lbed ta tbc fornatioa of a nBupeFegoo. 3ut the polnt ls hor
aoolal lclatlons, socJ.cty and thc goclallgatloa of, thc ln-
ttlvldual ale laga.lded. Io uost of thesc tbeorles of thc
iadllvlttuaIl tbere lE an abstlact crtla-bletorlcaX ilaoclcty

la gcneraUrr la rhlch only aoae of, tha geaelal condltions
of, uaata soeial errlstcnce are blougbt out.

One of the apeoLf,lc featulee ta tbe dcvel'olnsnt of
pleaent-day psychoaeulology abroad ls the stlolg Lrflucnco
of voluntallso and tbe recognltion of tbc prlaacy of, bLlail
energetlen of lastlnotlvc folceal of lrratloaaLlsu aail

teleologlsa. UhiLe the valloua lflea1lstlc treud,s dlJf,er la
thelr vler6, they ele et ono fur t,k{FE a hostlle attl,tudc
to natellal!.au1 so that iliffeleat ldealLstlo tlendg frcguently
act togetbcr. Plycbooorpbologlsn, peychoaaalysls end peyobo-

aouatlos frcquont\r Jola hands fu tbeLl sff,orta to ana\rse
tbe aature of thc pcyche antl the ebalaetor of, ths dcrelolnat
of peychoses. I typloal, e:arple of tblE conoa frou the latcat
tlcilt la Teatern nedlclnc rhlcb bas tbe parailoxlcaL aane of
traatl-BsychiattYrt.
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[he trantl-psychlatrlatsrr obJect to the plLuclples of
paycblatry rhlch tboy presoDt as f,ollorsr the plaaeueat of
Itmatlcs J^a bospltals (tbeh lsoLatLoa flon bealtby Bcraons);
coastlrlnt as a Eyst€o of elluLnatlog exteraal expresslona
of psychoaes; tnduccd, lmespoaslblllty, aotabty, tbe
d.eolaratto of 3gp--gg@gg_ggg;![9,3 the non-couuaicabl].1$
of lanatea of paychlatrlc hospltaLs 1a coasegueuce of
llritatloao on tbe lnfomatlon :reacbl.ag the hoapltaI.

oae of tbc nolascloax of anu,-paychlatry, B.IJaX[6, fo!
lnstance, le6a.rde peyohoses aa alr e:presslon. of aatnue and
hcalth, as a phcaoneaoa ln uanrs llfe tboWb rblcb thc
nelckn sook to anaul tbe leplessloa effected ovel thea by
farJ.ly and society, Tbus, tbc slck alle6edly rctum to aa
epoch precodia6 tbc rcpreeelou, tbat ls, a pcllod befole
thslr ouelgsnce ln the rorld. [L1s ls lLke a tllp lnto tha
past, rLich La{ng caL1s "neterola'r.

I.alng aatl Cooper bold tbat tbe oueatal Batleatrr La
a belng to whon vloleace ls betng done, so tbat hts nlaeenlty
l-s ea ettoupt to legaln his freoilour.5 If r uau 1g plastlo
end oapable of, leeiatlrg rvlolcaccx, l^a a psycbosle he attaLne
a statc rLtcb ls vcly slose. to ngcaulnen ueutal bealtb and a
gtats of, lntsrua!. aatl lateipelaoaal f,reealou. Ebey belLeve
tbat tbe fan.ly aad soclety ecck folclbly to elLulaats thc
nanolnaltty' of, thoee rbo ale oaBaDIo of evadl.g rhat Xr
dcatgnatcd as tbe ngocLal !om,n. [hat 16 the purpose, tbcy
aay, for rhlob paychlatly bas beea lavsated. Paycbiatly ts
ByDonJraous rltb troff,Lolallsed'r vloLence dgnn{nt tbe uesk
of ncdLclac aad sclenoc. Soucault eubstaatlateg tbe coucla-
tloa betreen thc socl,o-eooDor,lc structures aad tbo clitellon
of paycLlatrls evaluatloac aa foll.orgl ln every.pallod, nea
rcJectlng the pleacllptloaa of lellgloa aad tbe statc relc
decl,aled to bc tl.atanox, rEro l,solated, and reLeaeed ouly
afUel a publlc avoral of tbelr rtgur.Ltn and oeuo!6o.6

lhe antl-psycLtatrlate bolleve tbat tbe lental patleat
tg a vlctln of the aoolal ayatem, of a IBatbogcalo oocletyrrl
rbtcb naoclotes' lasaa!.ty La oldsl to Eulrivs. l[be ltallaa
aotl-paychlatllgt BeeagLla c1ql-o tbat tbe nentaL BatLeat



laboulr uailu tbc opploasloa of, loclcty thloh 1r lhy blr
trortirot sDoulC ooastst abovs all tr tbe ipolltlaal trsat-
ncnt of eocJ.etf .7 ELaboratrnt thesc lOcaal Coopol saya t'hat
rhat hs rantg abovc all 1g thc cuanclpatlon of, tbs ueatal
Batlent rbo corGs to coasult rrr. 8 lllrts nay a6au[o vall,ous
folDa.

.latt-peyghl,atry etarte flou the $bllosop\y of erletca-
tlall.su, peychoenalysle ard tAD &6lo-&erLcan upllloal.
eoclology. n-lstantlallsn aasuloa tbat sclence 1a laoapablo
of e-presslng hunan fleedou aad that lta ooatoula alc ills-
aolved la the a;rstcty of clsrtlvltyl love and nolcoafotuLm.
Conocquently, tbc !c6o!t to tbe tmsclcatlflc uctlrodoLogy
is tbe epletenologlcal root oE tbe dcdal by aatl-payahlatry
of tbs sclentlflo apploacb to uotal patl,cnta.

One of, the spcclf,lc fcatuleg of pleac'at-day psycboaeulo-
Logy abroad ls tbs rtluggl,e ovel tbc determlal'stlc; nosolo-
gloal prLnclplc.T loat psycboneurologl.ate tskfng tho ldeal,-
tst attltudc also takc aa ertrcne antl-aosolo6tcal gtaad.

llbia a14r11es abovc all to those of thou wbo sbale tbc vlerr
of.plagnatlsu, a 1ogtcal poslttvlsn anal Eouantlog oPpogcd

to tbc Bllnolplc of dtctelutntsu lB psycboaeuloLoS;f. Payobo-

uaalyste aad psychoneulologlsts rho take the .rlstcatlalLst
attltudc do not regald tbe ooso1o6loal prl^uolplc ao acgatlrc-
ty tnrt approaoh ths substance of Bayehic il,lEordcrs aad tbc
folng of thelr clploasloa ln subJcottve ldcallstlc tcmrt
.b61tev{ng peye,hoaea to bc changea of nerlatcacon o!
c-platalag psycLlc,dlsoldors ln tbs eplllt of a bLlnd
alo8lbal voluatarlm. Sor riBataacor tbo qnt1-pslrcblatfX3tt
f!.crcely opposo noso),ogl' la psychXatrt aod al'atn that the
I'noaologtcal to:srE' hevc bcoD furvcntaA by the psycblatrlsts.
Frou the starApor.ut of tbp sill-pafcblatliets tberc at€ !o
leatal dlsaasea, rLlcb sears tbat tbsre alc ro E€nta1 pe-
tleuts. Eavta8 reJectetl the uodicaL (peycbtatllc) tladttloa
Lr, taekUn8'tb1" r'*EbJJ t4nrtant proDleo Lu buaan llfct
tbe ploDlen of the boritollLne botreen uoatal hoaltb eaO

dlscaeo, the antL-Bsycblatrlste ooDflls thensclTos to al
t"ntulstr.o-subjectlvlst asaogguGttt of thc baran eoasoloueneast
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rLlctr rcada tbcr to abgrrrd aad aatl-h,,anlstlc 
"oaolustorg.Ihrs, tht Italtaa s1g1-payeblatltst, Barattla, aa5n that oac

should aot Brevcat a pclsoa fron comlttlrig aulcldc.
On the uihole, ons ru6t note tbat tba exprcesr.ons of

ldearlsa lu Bsyahoneulol.ogy to th6 vallous capital.ret cou'-
trleg heve tbclr apeolflc f,eatulea" ra the IISI, fol lartaaoe,
tbsle is a vot5r etroug lnflucacc of psychoanalyalo i:oa fts
prcaont-day valletyp Dco-trlaudtsu, aadl also of paychobloLogr,
rhich epl{nte frou plaglattsD; l.u gpata, tho fRG an0 cspoclal_
lt ln srltzollano tbcrc ls a narked, lnflueacs of, erlstouttar-
lsu; lD rtarJ and paltly !.n glance thele Ls an lnfruoacc of
neo-[ho&tsu, lhlch is also havf.ag Eono Luflueace aaoDg
psycboueulologlets l^a tbe IIBA.

Ihe openly bostlle attltudc to pavLovrs naterlallst
doctrlae oa the palt of the idearls!-n{nalsd psycboneulolo-
glsts l,s a pronlncnt fcature of, psycboaeurol.ogy ta fo:ecl6n
couatrlcg to<lay. Ihe ualn ldca of the coaceptlon plopotrndcd,
by tbe srlstoDtlalLst E.StlaueE ls tbat sensattoa ie aot
a foru of tefleotloa ol cognltlon. Ee has oole out olorrly
sgrtnst tbe paycbop\ysloLogr of Descartee aad pavlovrE
doctrlae. At the sane tlne, one sbould note tbat there le
evldencc of tbe grorlag Lnf,lueaac of pavlovrs laiees Lu
aeuroBhsrsiology and psychoaeurol.o6;r t^a forelgn couatrlca ard
a srltcb by eone plOgrceslve aeurophgrsJ.ologtrsts and paycbo_
ncurologlets to tbc Pavlov thoory anit dllaloctlcal nater!,a1lsn
and evidence of a nerge! of pavrovrs docttlno rltb aatlonal
naterlallst tladltlo4sr and thla aBpltea to f,.hlb e!,
C.Ecrrlc (US.l;, iLOrleary (Brltafa) n l.E.Icssa.rd, fl.Gaetaut
(France) r l.Seabla-Deale (portugal), and others.

.[t tbe eane tLne, nan;z plcscat-d4y naruop\ys1o]o6J.ete
and psychoaeurologl,sts ln the oapttal.lst oouatrl,ee tend to
take a uid01s-of-tho-loarlr cslectlc stand, eerktr.g to
lcaoncllo natellallga and ideaLlau. The uaterlallst ltnc
la ploeent-day trlench peycLtatry ls cbelsctellred, f,ol
l.aetance, by the study of ctiology, thc patbopgeJ.ologlcal
alploacb to pathogcaEsls ald a otndy of the naterlal
eubstlaturE of the paycbo and of rncataL dlgsago. lt tho grc
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t!ne, Belrohoaaalyeis and E.Bargsoats ldoas erclt a Elcat
lnflueace ta Sreach psychlatry. Obc Si.ae paycbon€urolo8lst

B.f,.Speul narne0 agalast slai-ni-ng tbat the era of,

uatelLaLlsn has outltved itself, rblle euphaelsrng tbe

neEd to build up ldeallstio posltlorrs i! psychiatry. llhelc
la alao the fact that V.llayor-Glo86r E.SIatel and l[.Botht
leprcseotlag tbe nosologicaL, dcternlalEtlc tlead, h*c
sharply ol4rosed psyoboaaalysle aad psyoboblology'

Conoequ€ntlyr the dcvelotrment of prescat-day aeuro-

p[yslolo5y anil nenroBsycbology l"n tbe oapltallat countlleg
all1loals aa an latrlcato and coatradLotoly Broceos' Ia thsge

coadltlons, thc achlovsuoats of Sovl,et scleaoe and of
eolence ln the sociallet oonatlies ln tbe latnrlal-8oleace
stu{yof,thefiraetlonsoftbcbraLnraadtbcthcoletl'oa1
pllncl.ples uadorlytag tb,e bosledge of brata actlvityt
togetber rlth the uetbodoJ.oglcal app oacb on vhlch tbeee

theoretlcal conet.ructlons ale basod, havc bccn e:crtlng
aII ever nole revolutloni.si.ng aa6 beaeflclal taf,IUsncc on

the tlcvelopaent of natcrlalletlc tendoacleg la thc etu(y of
the braln. Jugt ae Xa the politlcaL etnrggle goLng oa ln
thc aapltall,st countll'cs, rths e:rauplc of vlctorlous sooLal-

lse Ls revolutlonlsxag the uLnds of ths roltsln8 pcople of
tbc capltal.let rorldp lt tnsplreg them to flgbt aga*it
!.uper1al.lsu and Sleatly facllltates tbolr stluggletrt'-
succ6ag66gooredbytbesovletUalouintbcf,leldofsoldtce
iuvlgoratc sclentlste ln tLc flEbt agelnst ldcallan'

Whet bas becn said about sclsaoe la Scneral cqually
appllea to the eclonoc of the blaLa. ftc naln llne of
developncnt tn tbLs sclencc ig nor large}y deterataed by

the aehlevencnts of scLcntletg i,D tbe soclallst couatllcg
and tbo attlactlve laflueace of tbe ldEas of ltalxlsr
IreaialsB.
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EilVIRONUENT. SCIENIITIC AI{D- BEOIIilOTOCICAI,

B$younroN rND Ecoloer

Acacleulclaa fevgeny rfODORoV

f,rlters 1a eoctology, eooDot[lcs'aBd natural scleno€
bave been carrlflng olr arr lateuse dlsc'uagloa about tbe Pros-
pects of nankladts develo;nent, aad essentlally about
whether hrnanlty Ls to er:rvtve at al'I. llh1s probleu sprl'lgs
f,rm tbe coEcora over tbe tleptetlon of aatural reaource8

and tbe possible nega.tlYe conaequeDces of uan.rI gronlng
lnpact on the anvlroneeat'

AE Yarlous resoarchers bave srltcbed fron a slnple
extrapolatloa of the rates at whlch resourcea are belng
oonsrned aad the envlronrnent polluted to atteupts at a
cmprehenalve ara1y6ls of aanklndta devel'o;nent la Lts

. lnteractlon rr.th neture' tbe depletlon and lnpact problen
has Broaluced a illfferent queatloa rhtch cleserves nucb
attentlonr bow ts uan*i:rd further to deveIop oa th1.E globe?

Everyone nust bave beard of Ja.y Fonresterr I @!1!,
Dynagd.cs and @, wrttten bY a grouP of
ecleutlets frm the llaesachusettE listLtute of Teobaqlogy
lecl by D.trfoadows, aJrd other pr@luent booke of thle klad.
Sme of, these studr.es have beec fLnancod by the CIub of
Rone, a snall lnternattonal eoclal organlsatlon, set up

speclflcalLy to conelder tbe possS"ble ways of nqrkx.ndrs
deve3.o1meat.
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8ba r&lD ldea on rhlcb tb.Eso works are basod 1e fe!,rly
obvlouer the Eartb rltb ell lts resources ia r$lted end
for that roeaoa ulltu1ted grorth ln populatloa, energy and
productlon ln general ls lmpoes1bJ.e.

lppJ.ylng tbe netbod.a of a systens ana\rsie and. seekLag to
cmlrebond'a11. tbs asBecte of soclstyre actLvlty ae a
conplex, lomester, lleadone aad s@e ogb.er authors Errlve
at tbe dLsaouragtng conclusloa tbat lf nank.rnd aoatlanreE to
devel-op at tbe sane pace and l.a tbe sane ray aa it.does
todalrr wLtbla uo nore trran IQ-IQ years lt wlLl bave rtra
lnto a grave coafllct wltb tbe eavlrormeat and perhaBs face
dtsaeter ln vten of, the depletlon of aatural resourceg aad
lutolerable eayiroDe,ental contanlnatlon. Ihey say tbat tbo
onLy way out for uankLnd i.e to Eov€ lato a stete of ilglobal
equlllbtlrerr, tb.lcb lmBlles Do grovrtb or develotrmeat of
aay aepect of nanL{adrs acttvlty. 1EhJ,a rou].d requlre an
equaLloatlon of tbe btrtb and death ratel a belt to In-
dustrr.allsatloa aad nrbanlsatlon, and so on. Sucb a cLoo-
dorn of pr(gress would neau above all a freezlrg of the
preeent level of the developlDg countrleB.

l[be rrrltlDgs of trorreEter and teadows bave certala f,Iarg
Ln characterlslng tbe paraneters and coaaectlons between
tbe varloue aspeots of nanlcindrs actlvltyl but tbelr ndln
al.stake, I tblnk, ls tbat they apply to the wboLe of Baa-
klad the re6ularltles of preeeut-day capltallst soclety,
tberebf obscurLag the funrrarnental <tlstlnctloa betweea the
tendencles, pulposee and nature of devel"oplent of tro so-
clal systens exlsttug ln tbe world. Scleptl.sts taklrg tbe
llarxlgt vlew of thlugs bave drawa attentton to thle factl
aud llke loany speclatlste and polltlca1 leaders la tb6
developlng oouatrles they have crltlclsed tbe ldea of
freeztng--alrtually for ever-tbe great 6ap between tbe
level"s of soctall econmlc and techalca| develolnent of
the variouo regt.oas and countrles of tbe world.

Tbe Cl.ub of Rme has taken accouBt of these aad otber
crltical renarks, aad tbe secord paper produced for lt by



tl.D.llesarovt8 of tbe USA asd E.Peetel of tbe 3BG{$4![g[
at tbe llurnlns PoLat-corital.ns a allJfelent oouoeptlon.

It ::ecognLses the aeed. and laevltablllty of developneut
for huraa soclety, whlch uust be rrorganlcil, neanlng that
the grorwth of tbe varlous parte of nanktud, otr the varLous

couatr{,es otr t'he sor'Id, nust be ooncerted' wltbta tbe f,raoe-
rork of the wbole globe and, la partlcular, thoee tbat have

!-agged nust develop faeter, whlle the nore ilevelolrd wlil
bave to teduco tbelr rate of gronth.

In coutrast to Xead.ows, lts autbors coasld,er separatel5r

parts of tbe nod.ert world lLke tbe developed. oapital'lst
oountrlea, the Eoclaltst ooraatrles and tbe developlrg
oountrles, aad. seek to conviace tbe rtlader that cmoerted'
and coolrllnated developoent of nanldad wlthLn the frane-
work of the whole globc ls not iust the only posel'b1e pros-
pect but Ls also the oae whloh best neets the lnte::ests
of eacb of the reglons and. each corntrT of, the world (aot
lu tbe Llght of thelr current requl-reoeats and prLvate
advantages but of, tbe long-teru lntereets of each cotntrT
and. each soclal eyoten).

Ooe could. har{Iy questlou the need' for ooncerted deve-
Iopneat and eny other oolrcerted. activity. 3ut bor ls lt to
be aoblryed? Eow ls oae to grltoh to aa nor6anlcn type of
d.evelopueut? Who ls to take the n€cessa:rtrr neasureE?

In tbelr opl.nion, that te aonethl.ug our wbloh the
gwemneate of all countr{.6sr nultlnatloaal noaopollee 8!d
laternatLoua). organlsatloas shouLd agros, and, tbat lt lE
the task of, scr.eatlsts to eqtlaln tbat lt le lopoesible to
llve otherwlse, lf nanldnd ls to su.Irlve.

The Club d Bone then brougbt togetbe:s a group d
scl.entLets headtd. by Jan l[labergea (ard. ftaanced Ly tbe
gorremneat of tbe Netherland.s), whlcb ts trytag to work
out soue concreto recomnendtatlons for ewitchlag to organlc
deveLopnelrt and organLalng hunan soclety ou ratLmal
llrea.

llbey have taken account of a IIN General Aeseubly resol.u-
tlon on the need, to work out and. establlsh a trew ecoaonlc
orr(ter to :regnlate lnte:matloual trad.e and ecoDonlc coopera-
tioa oa a Just basls.

Eowwen, lllabergen bellevesr thle Le aot enough fo:r
thene Ls need to elaborate and set u3r a systen of, unlverEal
reguJ.atlon of d.evelopnent and lnteractl.on'of all the reglonet
socr.al systens and corntr'les od the rorld. withl,a the frane-
work of all naakl"ud.. Tl,nbergen and. bls assoetates pelleve
that tbe transLtloa to Euob an onilet! ray be aobleved through
the regulatloa of, the pace ancl oharacter otr econontc
develoBuont of, all tbe countrles rltbla an Lategral globd.
credlt and fl:rancLal systen.

It ls felt that the naLn obstaclo t.n the way le tbe
ercesslvely d.cveloped eovereLgntyr whose :reIqt?atim by tbe
ladividual cotrntr'les would help to nake a st4rra-.aatLonal.
eysteu of regulatlon sufflciently cffectlve.

There are other slnllar works abourd.lng ln the West
whose suthors consider tbe use otr natural :resourcee, the
Lrpact m tbe envlronnent ancl heasures to avert a poss.ible
eriologtoal crlsLs, but those treutloueal above appear to be
the most lnportant mes.

Wbat do they ladlodte?

I fcol that they all bave Eore or less the followLag
propoeltlme Llr comnon:

The contJ.nuatloa of the exlstl.ug organlsatLon (rather
laok of organieatl.on) and tendencles tn the devol.opnelrt of
eoclety (sone autbors expllcttJ.y say-capltallst socLety)
wil-I resuLt Ln a great crlsls wlthla 50 or tCiO years.

the crlsie can be avolded, but thle cal].s fol a radlcal
transfornatlon of lad.ustry, agricultu:re and. the whoLe d
tbe eoonouy (oany real-l.se that the EoolaL str.uctu:re should.
aLso be changed) and actlvXl;y wlthtn the oorratr:leE and aLso
l:l thelr reLatLons witb each otber.
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llealdld nust becone an i.ntcgral aystco aotlug La ooa-
cert wltbtn the f:eanenronk of tbe uhole globe anrl capabl'c

o,f pursulng certala clearly deslpatetl purPoses ard gwera-
l:rg lts developneat.

Oonsequent\r, sone Eclentlsts, who do not Ln aDy sslse
take the Uarrdst vlen,, and who oonslder oalv @o qgDect

nankl.udre aotLvLtv.' nanelv. tbe bteraction beWeen soolgtp
aad uature (nalaly the use otr uatural resources ard the
lupact'o tbe environnent) have reaobed sone latereetiug
oonolusloas whlch we sbould aot regarrl wLth tndlff,elonce.

tbese rporks cmtaln qulte a nunber of dublous and

ertroneous assunptLons. llbus, they alearLy :reveal tbe tcn-
d.ency to 'rLnproverr not Just any system but the capltaltst
systeo, obscuri-ug tbe fundaneatal distlnctloas la tbe
neguLarttles of dwelopment and, la parttcular, ln tbe
attl.tudes to nature on the part otr tbe captta1lst atd the
eoolalLst systen, whil.e sone utge a mode of actlon leadtag
to tbe stagpati.on of society. 1[he restrlotLon of, tbe Eo-
verelpty of sone ladlvldual countrLes and thelr eubortlaa-
tlon to a slpra-Batloaal credlt end uonetar5r eyetenr eveu

tf thls urge ie dtctated by a most sl.acere concern f,or the
frrture of oaaktad., can by uo Eeans neet tbe lntelestE of
peopl.es in the epoch of tbe struggle between tbe two opBos-
lug systens. It Ls wrong to consld,er the deve!.opnent and

traadormatlou of eocioty la tbe 116ht of on3-y oae aspect
d lts activlty ard. tD LeoLatloa fron all tbe othere, I!.ke
the class strtggle, the natLonal lLberatLon oovemeat, and
so oDo It ls equalLy wroag to Lgnore tbe role of wa:rs, the
pneparatton for wars, the aras nace, the lutolerable waste
of natural lesourtea and. tbe degradatloD of the euvl.noanent.

ThE nenbers of the Club of Bone, amoag others, seek to
convLnce aII the declslon-nakers of the Justlce of thelr
ld.eas and. proposals. But who is to put througb these ldeas?
And wbat are the lumed.late concrete alns fron whlch tbls
effort Ls to etart?
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Ioot of tbe leatert resca.bsberg, ag ras eald above,
Dr€.r not to aotc bor dlf,f,ereat\y tbe capLtal.lst and tbc
soolaliet oouatr'les treat naturs. l[bc aobtevcust of optl-
nal lateraotloa betncda oan and. aature is a aeccsear5r
fcaturc of eoolallet soclct5r, aad it waa aavlsaged by t[ar=
ard &gela..l!o!e than oue brBdlod Jr€ars ago t[arx wrotc
tbat ncultlvatlon wben lt progresscs agoutaneously end ls
aot conso.lously coutrrolled...leeveg d.eserts behLad. ltrt.1

. Xt 1a belag syetenatlcal.ly traaelated lato 1lfe by the
Eovlet sociallst etate, bcglnnlag rttb thc ealll.eet laws
and, neasuree taken to proteot natulc m laal.nrg Lnltlatlve
aad lacludlag the latest la thls eentca, aanel.yl the law
oa the ratlonal use of ul"aeralE and proteotlo d the
nlaeral roblth of the couDtry recently pasaed by tbe USSA
Suprcnc Sorrlet.

llost trcetelln reasarcbera, ae I have saLd, prefer not
to uotLce the fundafteutal dlf,fererce ta the attitude to
aature o the part of the capltallst and the soclallet
systen.

In vlcw otr the rapldly grovlng ecale, uilld.er tbe ecidr_
tlftc and. tecbnoLogloal rcvolution, of a1l the nanifesta-
tLoae of hunan aotlvlty and. tbe cloee lnter.dependeace of,
ths couotrles wl-thln the worrd. coununlty, tbe ratlonal use
orf rcEources and, proteotion of the envlronEent a8alnst the
negattvg effecte.of huoan activlty bas 1ong elnce becoue a
global problem of lnteraatlmal luportance.

the eolutlon J"nelstently requlres cloee Lutematlonal
oooperatlou. f,ar and. everythlng attend.aat on war qultc ob_
vlousJ.y ltrlee out auy optinleatton of reLat!.ons between
socloty and, nature. Iraetlng peace and. cooperatioa aie a
DocessarXr condltlm fo:r such optloLaatioa, and only aa end.
to the ams raco and dtsaroanent can yle{d the neans
reqrdred. for tnansf,orulng tbe econooy !.n ecologl.oally
acceptable forns.

Tbat ls wby deeplte the above-ueutlolred. erroneouEr



proposttlons tvhlch we find in sone Westei! rrlti.ugsr tbelr
authorsr anxiety fol the future otr na:lkLatl , aclmi-seLoa of
preamt-day capitall.st societyrs lack of prospecte and

tbeir calls for ur6ent ueasur€s to estabLlsb ratlonal
interaction wlth nature oD a global scale are of naior
J.nportance.

Of course, tbe Eartb, llnlted as l-t is La slze and

resourceer cannot malutain a populattou wltbout llnl'tst
but a soclety organised and. oapabLe of govenolu6 lts own

developnent wlll bave essartlally dlfferent potentlalltlee
and lXnlts of developoent.

It ls S.uBosaLble to deal wlth thle questlon at greater
length bere. let ne aote nerely that nantrtnd'ts g:rowlng

capablllty of transfornlng natter and recycllng raw natErl-
als vastly expands the voLune of nourenewable resou.rceE.

[he perspectlves of transfomtng natural balanceE Just as

consld.erably erbeads tbe posslbtLltles of ustl6 renewable
aatural resouroesr a clrauostaace the above-uentloned
authors do not reckou wlth. I'baIIy' tbe poBtrLatloa otr the
Eafth and, the slze of nankLnd, wben consid.ered acrose the
centuries and. nillennia, appear to be dlfferent concepte.

In conclusloi, let ne lote that the problen of late:s-
action bet',veen eoclety and natule bas recent\r acqutred an

lnportaat socLaL and, poLltl-cal slgntfXoanee and haa sone
to ptray a notlceable role ln the ldeologlcal struggle.
SovLet scLeatLsts should. ser{-ous1y tackLe thts probleu Ln

soclaI, poLlticaLr pbtlosophicaL and. Datural-salenoe telcoE.

NOOES

1 E.M"a*, F.Ee6eIs, Selected. Come.spond.encer lloscowr 1955t

9.244,

IEIT,CEOIEIC.I! QUESIIOIS OE SPACE eIpIORAItrqF

. lrka{y IrRgIr!, D.So.(pLLlog.)
lhe explolatloa of space and the uee of apaoe lastlu-

nants fol econonto purposeE have becone a key Ltae ia tbe
laptfl scientlflo aad teohaologlcaL progress vhlch re oall
tbe sclentific anit teoboologlcal revolutlon. [he [6ul1shrng
of spaceclafb andt tbelr uEe fol nenkl^adrs tcrrestrlal naedra
have beaoae Balt eld BaloeL of the nodela loarlo.

llhe crteaal.oa of nakl.tdrs aatlvlty ia spaao aail of
luteraatloaar cooperatiin 1a th-ta sphele nadel iateuatloaa.L
o6teate has gbaelated a grorlag Lntelest ta the plobleus of
Epaca e4rl0ratloa eolg phll0sopbsrg aral eoclorogtat8 belong-
{ng to vallous echoole and treade. |lhe eocLo-phllosogbloal
mlttags ln the cE)ltattst oouatrl.es lsclude ilr*ry rolkg seek-
rng to complehead the pheaoreaoa of Bpace navLgatlon, to
erplala ua[re u-rge to peaetlate l,ato outel Bpace anil prog_
aoatl.cate space elplolatloa ia the firtule.

ghat LeaBB to tbe eye ln tba boulgeols laterBretatr.oa
of the space age is tbe ahaql polall.satloa of the advocatea
and opponeata of cosnonautica. Wh;r is t&l,s so, and sbat als
the ldeologtcal. assu4rtioas of these tro osteaslbly hostJ.Le
doctrl.nes rbtch havo oliglaated wl.th{a boulgeols ldeology?

8or all. the nuanoee of tbelr attlfirdes, those who
advocate the erplolatlon of space i.n the capltallst couatriea
(aad anoa6 tbeu we include B..0nilerson, f,.f,..afsha!, H.lagswelll

1'

t
lF

{

I
I
1

i

-187-



E.G.Btcvel, D.Ilcbaell !.Ploctot, and othels) bsve soro
oo@oa asauuptloaa. [hey teud aharply to exaSSerato and

frcquently eveu to absolutlee the posltive lesulte frlch
coenoaautics bag aLread,y achlevatl and ls etlLL to achLeve.

llhele are so[s glouads f,or thlg apploachl apace erploratloa
bas aUoaET ylelded a naac, of vaXuabLe lafornation, rbile
speco teobnology 1g aor belDg ueeil Ln lnduatly ud agrl-
cultnue. llaay taska ln tbe developnent of ecienccr t€cbaoL-

ogy aad plo&rctLoa could not have beea firlfLLled rithout
tbe help of cosDoBeutlcs, vhlch 1s aor a porerful accelera-
tql of tbe soLentlf,lc and techaological revolutioa.

Sttllr tlaere is coneldcrable daagel ln absolutls{n8
thc acb!.evements and poteattalltlea of eosuonautlcar as

there ls 1n aatrr abaolutlaatlonl fol lt lnvolvea a oae-Elded

c-eggeratlon and lnJlatXoa of the featurea enal tendencles

la tbe deveJ.opneat of science and teohooJ.ogyr wblcb bavo a

Snrltlve aad lulprtant 1016 tq play only rbsn they ele a

coqnamt of the rhola of ecXence, of technology and of
roolcty. Soclety noeds apaco erploratlon only to tbe ertent
to frlcb tt helps to solve tbe plobleus alialn8 ia tho
ooulta of, Llstollcal ilsrvelolneat, but lt oould dLvert
tfiolte and regoalces fron tlre h'lghload of plogress l:f lt
1r converted lato a self-advotttsosoat od aa ead ln ltselll
or Ls sat ut, as aUegedry boirg the oaly Dsans of, overoonJng

all the solentlflc, tecbalcal and socfal itlfflculttes ln
tlevelopneat.

lhe fact la Uaat gtrch a notlon of coErnonautlcg as a
orrlo-aLlr as tbe lategt ualversal meang of solvLn8 all the
goclal probleus ls oha.raoterlstlc of tbe nspace opthlstan '
one 1g left rlth tbe i,apresslon that cosnoaautice lE capabLe

of slde-stqppr.8 all. the Eocial factors and carryi'ag soclety
to unlversal happtnesE alrd prosBerlty.

But bas coauonautLcs beea developlng l.a aa abgtract
soclety rlthout olass and otber soclaf dtstiDctl'ors aod

ooatladlctlons? Of course, Lt heE not. llhe Iarrncblags of
apaocclaft bave cons frou conclete-soclallstt caplt"ltst
ol devcloplag--couatrleg, md lt ls qulte clear that tbo
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rtlaJeotory, of space horledge and space techaology la
soctety lg not detclulaeil by phyelcal but by soclal faotols
and coadlttoae. Space tccbaolo6Jr pulEues the prrrposee rLtoh
socl.etJr that haE cleated and uade use of lt Eete ltaeJf,
rhlch IneaDs that the use of space technology depends oa the
ohalactel of tbe eoclal lelatlong of productLon.

Iho lattel loavc tb,6h lnpllat on the ileveLopneat of,
cos6oaautics aDA eageadel not oal;r good but also evlJ., of
rhlch tbe napace pesshists.t bavs mucb to say. llbe rroptln
Lstsr ale lneplred by the.space coatracts won by the
colporatloae they represeat, alrd W ths dtlstllbutlon of tbe
beueflts la tbelr favoul fron ths erplolatloa of spaoe,
rLlcb ls xhJr thoy !ega!d. apaoe and cosnonautlos throngh the
loge-coloulcd. glasses of eamlnge enA proflte flon sBacc
tecbaolory. lbey €lths! fatl to E6o o! dellbelate\y i6nore
tbe negative coDseguenoes of spac6 e4ploratlon vlthla the
frarnerolk of boulgeols socletyl aaneJ-y, tbe rniLlta.rlstlo
orLentattoa of uan;r spac6 ploJeots, tbc ldool_ogloal eub-
verslons uotrated by neans of conrnrnlcatd.one satellltes,
the pleasulee on the aoacosnlc courrtrles, and. so oa. llho
nspace optlulatsn falL ol lefnse to aee tbe fact that tho
developaent of space sci.eace and techaology uader caBltallsu
bas done nothlng to advance tbs solutloa of, lts vLtal prob-
J.enB, ol to erad,l.cate ltE soclal 111s. |[hat ls r\y oae-tL[e
illSl Dhector ThonaE Palne ras forcsdl to adrlt that lt ts
easlel to send nen to the Uoou than to eolve the plobLere
of povelttrz and malautritlon. [bat ls nby the preeentatloa of
cosnonautlca as a cule-aLL le no uole tban an lllusion rhlch
goas to beaEflt thoee wbo naoage to redlstrlbute the lacoue
of tbe rhole of eocletSr ln thetl our favour aad to uakE
fabtilous ploflts on tha lnpovellsbnent and star.vatloa of
othelg.

The conception BropouadeA by tbe ,space opti-utetan in
the oapltallst countrLea, ls as a luLe, ldeatical wttb thc
officlal vLer of the rullng cllcles aod the uouoBollee
eageged la the ptactlcal erplolatlon of spaoe. lEhell nspaoe

optLulann ls arotbel fom of apoLogy for the capltalLst



sJrBtoe erd xay of Ltfer ln rliloh the'ostenElble onntpotaBce

of space tecbaology plovidoe e screea for the defects of
the soclety dooued to disappear ia the coulse of blstory.

llhe pbilosopb.tcal sorucea of thle conception bave no

lt"rk at aI1 rrith cosuoaautlcsr rwbLcb ls ao Bore tban a

Bretext fol galvanlatng ldeas whlch ollgLnated and ileveloped

la the plecoarlc age and wLtch sPrang tn a sooiety rbLch
ras, la 6eaera1, cha.lactellsed by a debumanlsatlon of
tecbnol-ogy that olpresses a[dl enElaves uen. ScleatLsn aa'l

teobnlclan, Bosltlvlgn andl pra€n"tlg[ ale the ldeorogloa].
Eoruces of tbe r'space optlmlsmtr origlaatlag on tbe soclal.

solI of the last anta6onl'atic fornatlon. Tbe emel6ence of
oosrnoaautlcs melely led to a coamlc renaLssallce of thegg

conceptioas ln whlch the coselc form oovers uB tbe old
anttfunaulgtlc content, whoee pulpose ls to safeguald bour-
geoip eoclety and lts ldeology in a uoderni.stlc spilit tbat
iE consona[t witb nanklndre Etellar accoupllehneuts'

'llhe coatradLctloa betweea these aeoctecbalclst con-

ceptlons aad reaLLty engenders their clisxsr and tbe
eDelgence of tbe uert verslons and foms of soolal pessinlsm

whicb tlansfel to cosnonautice the diEsatiefactloa wttb
scientlflc and tecbalcal developnent J.n bourgeols society.
[bleglvesllsetothealtelnativeoftbeo[e-gidedcosDo-
tecbnlclen, the critlque of the mbealtless cos&lc tecbnologytr

and. dlsappointuent over nasrs urge to explo'le tbe uaiveree.

llhe[space pessluiststt (U.Bolne r .A.fleia'bergt W'Pioker-

lng, P.Hoyle, E.Sbarply, L.Els)'ey, A'sbzlonl and otherg)--
and euon6 thea leading special.lsts ln physlcst astronony'

antl spaoe rocketly-have sharply contrasteil manrs terrestllaL
deeds and h1s oosnlc achievensrts' The uain idea of the

'lspacepesslulste|tiEthattheuantselnes6enceiospaceand
lts intenElve explolatloa ls a Eistake antt a rbi'n' lwolvlDg

totaLly r:niustlfied waEte. Space travel ls a trluryrh of
buoan thought but a tlagtc defeat for huuaa reaEon' saya

Ililax Borne ia a pa.rad'ox tbat has beea reported by tbe wollil
press aE elq)reEsing the attltude of tbo "space pessimletsm'

'llbe pseud,,oladlcaL cllticisa of coenonautlos anal
emphasls on the negatlve coDa€quences of the development of
space techaology (ae a ru1e, wlthout aa5r ladl.catlon that
these conseguences allse soJ.el_y in bourgeois socX.ety) ls a
chalacteristlc feature of the cosnopboblc d,octllne, whlch
outwa.rdly appeals to be in opposttlon to the offlclal
tecbnocratlo standpoiat, but turns out to be nothlag but a
more lefined. apology of caprtaltst rea.llty. Tho cosnophobes
lnslet that siace the causeg of sootal evl,I ale looted lo
tecbnolo8y, w'ltbout tblch soolety canaot exi8t, this evll
baanot be eLlninated, fol it doninates the rolld not onty
cloum bere, but also up thele. thLE swltcb, of attention to
sBace, as aJ.logedly tbe next source of soclal lajustJ.ce aad. ..

menrs enElavement by space techaology, is d.eelgned to d,lvelt
atteutlon flon the lnnedlate tsrrestlial causes of manrs
tragic condLtion ln a goCiegyr (Lom{nated by nanrs exp1-o*ita-
tloa of nan anal hJ.s oppresslon by technology. This becomes
eepecialJ.y clea! when one looks at the rrposltlven prograltme
of the nspace sceptica[.

Wbat do they offer in place of space exptolation?
Notbl'ng, it turns out, except the suggestioa of tackJ.lag
more ulgent teuestlla1 affails (altbongh there is agar. g
strong tlvlsion on the issue of rchicb affails ale to be
tackleil) aad, to 6et down to the seLf-Lnproveneut of manrs
sptrltual world or even to accept reJ"lgl,on. this impLtea
an abandlonnent of the new ways of resoJ.ving terlestllal
proH.e&s by cosuic ueans, whlch have aheady justlfled
theuselves both 1a ecoaouic and other soclal aapects. Whi1e
the crltical part of the cosnopbobJ.c coaceptioa uay to sone
extent be acceptabl.e (of course, uith tbe exceptlon of the
effort to ldenttfy the destiny of oapital.isn with thd
destlny of civi[satLon as a wbole), the posltlve palt of
tbelr coaceptlou ls altogethel unacceptabJ.e. Aband.onneat
of space exploratlon now appeals aa an archatsn and aa
lJ.luslon, a nyth lnvented. by tboso who thlak that nankiutl
can andl mrst advance only along the capltal_ist way. But
whatever tbe posttndustriaL foms capltallsn nay assume ia
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tbe firturologlcal soenarlos of lts atlvocatesr tbere ls no

futule eltber for a repudiatlon of coguonautios or ite uEe

to pelpetuate tbe borugeols system, way of Llfe, tnetrtall.ff
end rorLd outlook,

nspace peselnLsn'r, whlch bas gritrped the uinAs of oary
outstan(U.ng sclentlstB la tbe Westr iE a aatulal leactloa
not oaly to the opposlte technoclatic doctrlne but Lg aIEo

aa ldeolo6lca1 lespoase to tlre lulntenoe of tbe antagoalstlo
soclety l^n, taokU.S the problen of rnan anct tecbaology end

dlreotirg tbe developneat of tbte teobaoloS:y fol tbe wel:tare

of uan anA soclety as a rhoLe. Its phllosoph.lcal foundatloa
conEJ.sts of abstlaot hunaalsn, exleteatLa1lsn and phlIos-
opbl.cail aathlopology, antlsclentlsn and hrationallsol rhLob
have tho. pulBoge of rcloslag uptt nanrs coDsclou6l1esa wlthrn
tbe deaal-eads of tbe boulgeols ror1il outloots.

Both tbe abstlact hunanlEtl'c and the pragnatlc and

tocbalcist couceptlons of cosuouautlcE Blopouadedl by boru-

Eoola ldeolog,iats arer qulto aatulally, uaacceptable Ln

prlnclpLe, becauge they are an aotual lefLectioa of tbe
dlsorepanoy betreen preseat-tlay capitallst reLatlons and

tbe leveL of the pro0ucttve foloes wbich nenklad has attnrnEal
ia tbe space age. lllre preseat stage 1n sclentlflc and tecb-
nologlcal progress and tbs raplil ailvanoe of the selentlflc
aad tecbnologLoal revoLutlon requLre the ellnlnatloa
of aruagonistlc soolal lelatloas ad transltloa on a global
scal€ to a soclety rithout prlvate owaershlp of tJre means

of ploiluctlon, tbe land or outer spacs. Nelther spacer ao!
cosuoaautlcs f,it lnto the framewolk of the antagonlsttc
eoclal. Eyetour vlsually Lnd5.cat{ng tbe oeed for tbe Eoolal-
lsatLoa of uanklntl on countrniet pllnelples.

lilre ilJ.l,ema of the concepttons of, ntechnlclsorr and'
trpseudohumanl,Ernn in thE ideolo6tcal couplebensloa of the
space age lllustrates the grovlag coll'lslon betreea the
requlreasats of goclal grogress and the lnpoeelblllff of
thelr ftrLl, and corylehaslve reallsatXoa under soclal fo:ms
rbicb ale tlooued to ttlsappeal. ReJect'in8 the artiflalaL
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dJ,leua of tbe bourgeoJ,e rolld outlook, the lalrlst-Lsrtaist
al4xoaob to the plobleus of cosuonautlcs stalt fion thc
a66unptJ.on that comonautics ead tbe use of ltg aobiweDoatE
are loceaaaly for flre beaeflt of, naa aord of soctety aa a
rhoJ.e, because tbla ls a rerllsatloa l.n oognlo tqlus of tbs
Bllaciple ploolatusd ln the hogranoe of the ClElU, wblch
saSrr rElerfihfag fol the eake of, Dan, fol the beaefXt of
nall.tl

Space legealcb and space tecbaology nost vieuall5r
alenonstlate tbe ldea tbat the efflolent use of gclentlflo
and tecbnlcal acbieveueota for the beneflt of man ls pos-
alble oaly rualor soclallsm eud comualam, a c1aEsLosE
socleQr rhich helBs olganlcally to blend tbe frulta of
scleace and techno).ogy wlth tbe advanta6ea of the Broglegglve
aoclal systen. Ihe tluly hunanlstlc uses of cosnoneutlcs
thlotrgbout tbe rolld reguLre deep-gotag EootaL traasfoma-
tloas rbJ.ch go beyoatl the frenewolk of capttallsn. OnJ.y a
soclegr gulded by the ldealg of,. couuaian oatr place the
erploratlon of tbe Unlvelee at the ee:lvlce of uaa and naaktae
as a whoLg.
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