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1. Heau u 3apaun aucuunannbl «AHOCTpaHHBIN A3BIK: NPOodeccHOHATbHASI TEPMUHOJIOTUS U OCHOBBI
nepeBo/ia HAYYHbIX TEKCTOB)

Ienbro QUCIUTIIIMHEI SABIISETCS

[IOBBIIIEHNE MCXOJHOIO VPOBHS BJIAJEHWUS HWHOCTPAHHBIM _S3BIKOM, JOCTUTHYTOIO CTYJIEHTAMH Ha
MpEALIAVIIEN CTYHEHU 00pa3oBanus (0aKaaBpuar)

IajnbHENIee  Da3sBUTHE HMX  SI3LIKOBOM M KOMMYHHKATHBHOH KOMIIETEHLIMM, HEOOXOOUMOM i
npodeccrHoHaIBLHOr0 OOLIEHNS, a TAaK)Ke IS JaJbHEHIIIEro caMoo0pa3oBaHusl.

COBEPIIEHCTBOBAHNE KOMMYHHMKATHBHON KOMIIETEHIMHM M (HOPMHUPOBAHHE CIEUMU(DUYECKUX YMEHHNA
pELENTUBHOM M NPOAYKTHBHOM peYeBOM  AEATENHLHOCTH KaK KOMIOHEHTOB  HpodheCcCHOHAILHOMN
KOMIIETEHIINH;

COBEPIIEHCTBOBAHUE TEPMMHOJIOTHYECKON 0a3pl B cdepe aKaJeMHYECKOr0 COTPYAHHYECTBA M HAYYHON
KOMMYHUKAIIUY HA AHTIMICKOM S3BIKE;

S3BIKOBAsl  MOATOTOBKA,  JOCTYDKEHHE TapMOHHMYHOIO  COYETAHMs  NMPOo(ECCHOHANBHBIX  HABLIKOB,

KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHIIMKU W BJIAACHUA HaY4YHBIM AHTJIMUCKUM _SI3BIKOM _Ha YPOBHC PEHICHUA
ITDOd)eCCI/IOHa.HLHI:IX 3aaad.

OCHOBHBIMH 3a/1a4aM{ y9eOHOH TUCITUTUTAHBI SBISIOTCS:

- mojaepkaHWEe paHee MPUOOPETEHHBIX HABHIKOB W YMCHUUM HMHOS3BIYHOTO OOIICHHS U HX
UCIIONb30BaHME Kak 0a3pl Ui pa3BUTHA KOMMYHHUKATUBHOW  KOMIETCHIIMM B  cdepe
podeCcCHOHATFHON U HAYIHOU JCSITCIIEHOCTH;

- pacuiMpeHHe CJIOBapHOTO  3amaca, HEOOXOJMMOTo JUIsl  OCYIIECTBICHHA  MarmcTpaHTaMH
npo(heCCUOHANBHON M HAyYHOW JAEATEIBHOCTH B COOTBETCTBHH C WX CICNUAIH3alMeld Ha
WHOCTPAHHOM SI3BIKE;

- pa3BuTHE TPOPECCHOHATHFHO 3HAYMMBIX YMEHHH M OIBITA MHOSA3BIYHOTO OOIIEHHS BO BCEX BHJAX
peUeBoil IEATSIILHOCTH B YCIOBUSIX MPOPECCUOHATLHOTO U HAYYHOT'O OOIICHUS;

- pa3BUTHE y MAarucTpPaHTOB YMEHHH U ONbITA OCYIIECTBIEHHUS CaMOCTOSTENBHONW padoOThl IO
MOBBIIIICHAIO YPOBHS BJaJ€HUS HWHOCTPAHHBIM SI3BIKOM, a TaKXKe OCYIIECTBICHHS HAyYHOH W
npodecCHOHATLHON IESTELHOCTH C UCTIONIB30BAaHHEM H3Y4aeMOro S3bIKa.

2.Mecto nucunmiannel B crpykrype OII BO:

Jucuurnnna «MHOCTpaHHBIN SI3BIK: MPO(ECCUOHATIbHAS TEPMUHOJIOTUS M OCHOBBI IIEPEBOJIa HAYYHBIX
TEKCTOBY» OTHOCHUTCS K 00s13aTEIbHBIM JIUCIUILUIMHAM 0a30BOM YacTH y4eOHOTO TUIaHa.

B Ttabmume Nel mpuBemeHB MPEANIECTBYIOMME W TIOCIACAYIONNE AWCIMIUIAHBI, HaIlpaBJICHHBIC Ha
(dhopMUpOBaHHE KOMITCTCHIIUN AUCIUIUIMHBI B COOTBETCTBUHM ¢ MaTpuiieit kommnerennuii OIT BO.

Tabauma Nel
IpeamecTByonmue U NocJeAyHINHe JUCIUIJIHHBI, HAIPABJIEHHbIE HA (JOPMUpPOBaHHE KOMIETEH M
Ne i/t udp komnerenmmu | [IpeamecTByromue [ocneayromue
IUACLMIUIVNHEI JUCITUTUTAHBI (TPYIIIIBI
JTACITUTIIIVH)

yHHBepcaHBHLIe KOMIICTCHIIMHN

1 | YK-4, VK-5

Oo6menpodeccroHaIbHbIE
KOMITCTCHIIUU

1

[IpodeccnonanbHble KOMIETEHIMN

(Bu mpodeccnoHaTBHOM
JISITEILHOCTH yKa3aTh
HAUMCHOBAHUE)

3. TpeOoBanus Kk pe3yibTaTaAM OCBOCHHS JMCHUIJIMHBI:
[ponecc u3ydyeHus: TUCUUTUIMHBI HAalIpaBjeH Ha (JOPMHUPOBAaHHUE CIEAYIOMINX KOMIIETECHIINI:
YK-4, YK-5
(vkazviearomes 6 coomgemcmeuu ¢ OC BO PYJ[H/@I'OC BO)




B pesynbraTe nu3yueHusi IMCHUIUIMHBI CTYJICHT JIOJKEH:

3HaTh:

- KOMIIBIOTEPHBIE TEXHOJOTUM W HHPOPMAIMOHHYI0O HHPPACTPYKTYPY B OpraHHU3aIlNM,
(bakTopbl yIy4YIIEHHWS KOMMYHUKAIIMA B OpTaHU3alMHd, KOMMYHUKAIIMOHHBIC TEXHOJIOTUU B
poeCCHOHAIBHOM B3aMMOJICUCTBUH; XapaKTEPUCTUKH KOMMYHHKAITMOHHBIX MOTOKOB; 3HAYCHHE
KOMMYHUKAaIIU B npohecCHOHATEHOM B3aUMOJICHCTBUH; METO/IbI HCCIIeIOBAHUS
KOMMYHUKAaTUBHOTO  TOTEHIIMAja JIMYHOCTH, COBPEMEHHBIC CpEJACTBa  HMH(POPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TexHonorui. (YK-4.1.)

YmMmers:

- OCYIIECTBIISITH COIIMAIEHOE B3aMMOJICHCTBUE M PEaTM30BBIBAThH CBOIO poJib B kKoMaHe. (YK-3)

- CO3J1aBaTh Ha pPYCCKOM U MHOCTPAHHOM S3BbIKC MUCbMCHHBIC TCKCTHI HAYYHOI'O U O(bI/II_[I/IaJIBHO-
JIENIOBOTO  CTWJIEH peyu 1o MNpoQecCHOHANBHBIM BOMPOCAM; HCCIEAOBATh IPOXOXKIACHHE
UHPOPMALIMU 110 YIPABICHYECKUM KOMMYHHUKAIUAM; ONPEACNATh BHYTPEHHHE KOMMYHHKAIMUA B
OpraHM3aliK; IMPOU3BOJIUTH PEJAKTOPCKYI0O M KOPPEKTOPCKYIO MpPaBKy TEKCTOB HAy4YHOTO U
o(pUIIMaNBbHO-EIOBOTO CTUIIEH peyH Ha PYyCCKOM M MHOCTPAHHOM SI3bIKE; aHAIM3HPOBATH CUCTEMY
KOMMYHHUKAITMOHHBIX CBsi3eil B opranuzanu. (YK-4.2.)

- BOCIPHHHMMATH MEXKYJIbTypHOE pa3HooOpa3ue oOIIecTBa B COIMAIBHO- HCTOPUYECKOM,
aTHYecKoM U pusmocodpckom kouTekcTax. (YK-5)

Baanern:

- TMPUHIUNAMH OCYIIECTBICHHS YCTHBIX W MUCHMEHHBIX KOMMYHHUKAIIMM, B TOM YHCIE Ha
WHOCTPAaHHOM  sI3bIKE€; MPUEMaMU pealu3aluu pe3yjbTaToB COOCTBEHHOM U KOMaHIHOMN
JeSITEIbHOCTH C HCIOJIb30BAaHUEM KOMMYHUKATHUBHBIX TEXHOJIOTHH; TEXHOJOTHEH MOCTPOCHUS
3 PeKTUBHON KOMMYHHKAIIUM B OpraHU3allMM; Tepenadedl mpodeccuoHalibHOW WH(OpManuu B
UH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX ceTsaX. (YK-4.3.)

4. O0beM TUCUMIJIMHBI U BUABI Y4e0HO0i#i padoThl

OO0u1as Tpy10eMKOCTh AUCIHMIUIMHBI COCTABIISIET 6 3a4ETHBIX SAMHHIL
Bun yuebHo#t paboTsl Bcero Cemectpsl 1 u 2

4acoB 1 2 3 4 5
AyIMTOpPHBbIE 3aHATHS (BCEro) 104 20 20 20 20 24
B ToM uncie: - - - - - -
Jleknuu - - - - - -
[Ipaktnueckue 3austus (113) 104 20 20 20 20 24

Cemunapsl (C) - - - - - -

JlaboparopHslie padotsl (JIP) - - - - - -

KonTpons 36 - 10 - 10 16

CamocTosiTeibHas padoTa (Bcero) 76 11 11 18 18 18

Oo6mas TPYAOEMKOCTD 216 51 61 58 68 82

yac. 6 1 2
3a4. e]I. 1 1 1

5. Copepxanue qUCHUIIIMHBI
5.1. Coaep:xkanne pa3aeaoB THCIIANINHBI

Ne HaunmenoBanue paszznena Conepxanue paszaena (TeMbl)

/1 TUCIIATIINHBL

1. The world of science. Scientific | Mup nHayku. HaydHble OTKpBITHS, TEOpHUH M TPOOJIEMEI,
progress CBSI3aHHBIE C HUMH.

HepeBon HAay4YHBIX TEKCTOB pPAa3HBIX BHUJIOB MW JXaHPOB
(anHOTaNUsA, pedepaT, 3cce, HaydyHas CTaThs, CIOBapHas
CTaTh W T.I.) C aHIVIMHACKOTO s3bIKA Ha PYCCKHUA U C
PYCCKOTO si3bIKa Ha aHTJIMMUCKHIA.

2. Science and scientific methods PaznuuHble aclieKThl HAYKH U HAYYHBIE METO/BI.
UreHue, KOHCIICKTHPOBAHUE M pedepupoBaHUE HAYUYHBIX




crareii mo wu3y4aemoil mpoOmemaruke. OOmiee TOHATHE
TEPMHUHOJIOTUYECKHUX KJIHIIE H YCTOWYMBBIX CJIOBOCOYETaHUIN

YPOBGHL U CTCIICHb BJIWAHHUA HAYKHW HaA O6II_ICCTBO.

3. Science and society
AKaJIleMUYECKHI IEPEBOJ TEKCTA 110 CIIENUAIBHOCTH.
Crunuctudeckne OCOOEHHOCTH HAayyHBIX paboT H  HX
nepeBoia.
4. Science and education B3anmoBnusHre 00pa30BaTENBHOTO TMpollecca M HAy4YHO-
HCCIIEIOBATEILCKON PabOTHI.
AKazeMU4ecKuil mepeBoJl TEKCTa 10 CIEIHaTbHOCTH.
AHanm3 TeKcTa M BBIABICHHE BIUSHUS KOHTEKCTa Ha
IepeBOJT TEPMHUHOB.
5. Writing an article Hanmcanue BBeseHUs W 3aKIIOYCHHS] K HAYYHOW CTAThE IO
uzydaeMoil  mpoOiematuke. BwiOop  nuTeparypsl U
MOATOTOBKA CIHCKA JINTEPATYPHI JUIS CTAThU.
Hammcanne ctaThi o M3ydaeMou mpobieMaTHKe. .
6. International conference | [IpaBuna ydwacTus B MEXAYHApOIHBIX KOH(EpPEHIMSIX W
participation OCHOBHBIE IPUHIIMITEI TOATOTOBKH JOKJIAA.
[Tepenncka ¢ opraHu3aropamMu KOHGEpeHIMU 1 0popMIICHUE
JOKYMEHTOB JJIsl pETUCTPALUU
7. Effective presentation. Making a | YcraHOBICHHE KOHTaKkTa C ayAWTOpPHEH,  TEXHUYECKHUE
start. CpeacTBax Npe3cHTallHU.
Visual aids
8. Effective presentation. Ycnemnoe 3aBepienne npeseHtanuy. OTBETH Ha BOIIPOCH.
Dealing with questions [ToaroToBKa Mpe3eHTaIH 10 H3y4aeMol nmpolieMaTuke.
9. Scientific ethics in modern society. | MopaJlbHbIe W 3THYECKHE HOPMBI COBPEMEHHOTO yYEHOTO-

Scientists' Reputation.

rymaautapus. Co3anue HayqYHOH perryTarum.

(Cooepoicanue ykasvigaemcsi 6 oudaxmuueckux eounuyax. Ilo ycmompenuio pazpadomuuxos mamepuai
Modcem uznazamvcs He 8 ghopme mabauybl

5.2. Pa3zpenpl AMCHMIIVIMH U BUABLI 3aHATHH

Ne HanmenoBanue pazgena Jlexu. | Ilpakr. JIao. | Cemun. | CPC | Bcero

/0 | JMCHUIIIVHEL 3aH. 3aH. Jac.

1. The world of science. Scientific progress 12 12 24

2. Science and scientific methods 12 12 24

3. The relations between science and society 12 12 24

4, Science and education 12 12 24

5. International conference participation 12 12 24

6. Effective presentation. Making a start. 12 12 24
Visual aids

7. Effective presentation. 12 12 24
Dealing with questions

8. Scientific ethics in modern society. Scientists' 12 12 24
Reputation.

9. Careers advice 12 12 24

6.J1a0opaTopHBIA NPAKTUKYM (1pU HATUYUL)

Ne Ne pasnena HaunmenoBanue 1ab0paTopHBIX paboT Tpymo-

n/m JIICTIUTUTAHBI E€MKOCTh

(uac.)




E |

7. IIpakTHyeckue 3aHATUS (CEMUHAPDI) (npU HATUYUL)

No Ne pazgena TemaTrka MpaKTHYECKUX 3aHATUH (CEMUHAPOB) Tpyno-

n/n JTUCIUTITAHBI €MKOCTb
(dac.)

2.

8. MarepuajIbHO-TeXHUYeCKOe o0ecnieyeHue JUCHUIITHHbI

Jiist mpoBecHNUS 3aHATUI UCTIONB3YeTCs Ay JUTOPUH, UMEIOIIHE ClieIyolee 000pyJ0BaHHE:

. ayuTOpHas JOCKa (C MarHUTHOW MOBEPXHOCTHIO M HA0OPOM TNPHCHOCOOJICHUWH ISl KPEIUICHHS
JIEMOHCTPAIUOHHBIX MaTEPHAJIOB);

. JKpaH;

. MYJBTUMEIUINHBIN TPOEKTOP;

. HOYTOYK.

9. UndopmaniuoHHoe obecneyeHue AUCHUILIHHBI

a) TYUC PYJIH

-PUHII//www.elibrary.ru

-On-line course for Academic Writing from University of Edinburgh: www.ed.ac.uk/schools-
departments/institute-academic-development/postgraduate/doctoral/courses/online-courses/writing

-English for academic purposes: www.open.ac.uk/courses/modules/1185
https://writinghistory.de/resources-for-historians/

https://ht.ac.uk
https://www.hamilton.edu/academics/centers/writing/writing-resources/writing-a-good-history-paper
http://www.languageediting.com/the-best-books-for-improving-academic-writing/
https://www.elsevier.com/about/open-science/science-and-society

10. YueOHO-MeTOAUYECKOE 00ecTiedeHne TUCIHUIIIMHBI:
a) OCHOBHAf JUTepaTypa
1. Hekortopsie Bompochl Teopuu nepeBoga [Tekct/amekTpoHHBI pecypc] = Some Problems of
Translation Theory: Yuebnoe nocobue no kypcy "Teopus u mpakTuka mepeBoaa’ (Ha aHTIIMHCKOM
s3bIke. [ CTyZeHTOB TyMaHHTapHBIX crienmanbHocTelt / ABT. ko, H.B.bonnosckas, JI.K.3aeBa,
E.C.Mopo3oBa u ap. - DJIEKTpOHHBIE TEKCTOBBIE nMaHHBIC. - M. : U3n-so PYJIH, 2017. - 104 c. -

ISBN 978-5-209-07085-6
73.31http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=457509&idb=0
2. Hecoa H.M. Kitoum k akageMHYecKOMY aHTIHHCKOMY [OmekTpoHHBIH pecypc] = Keys to

Academic English : YueOno-meToamueckoe mocobue / H.M. Hecosa, JI.B. KpuBomuibikosa. -
OneKTpoHHBIE TEKCTOBBIE AaHHbIE. - M. : M3a-Bo PYIH, 2018. - 39 c. - ISBN 978-5-209-08622-2.
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=470293 &idb=0

3. Uepnosa O.E. [Tocobue 1mo HaydyHOMY CTHIIIO pe4H. AHIIIMHCKHI S3bIK [DIEKTPOHHBIN pecypce] :
VYuebnoe nocobue / O.E. Uepnona, JI.U. Uukunesckas. - DIeKTPOHHBIE TEKCTOBBIC AaHHBIE. - M. :
W3n-Bo PY/IH, 2019. - 131 c. - ISBN 978-5-209-09263-6.
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=478299&idb=0

0) TomoJHUTeIbHAS JIUTEPATypa

1) Kapnera E.}O., Kymuera III.A., MakcumoBa O.b., IlatimakoBa E.A., TaB6epumze JI.B.English
for Social Sciences and Humanities. Part I. Aurnuiickuit ans rymanutapues. Yacts [. YueO.
nocooue. — M.: [ludpposuuok, 2016. — 62c.

2) Kapuesa E.IO., Kynuesa III.A., Makcumosa O.b., IlaiimakoBa E.A., TaB6epunze J1.B.English
for Social Sciences and Humanities. Part II. Aarmmiickuit mis rymanutapueB. Yacts 11 Yueo.
nocooue. — M.: [ludpposuuok, 2016. — 68c.

3) IlaiimakoBa E.A., TaBOepunze /I.B. Discussing Topical Issues of International Affairs Yue06.
nmocobue. — M.: Iludposudok, 2018. — 92 c.



4) Stephen Bailey. Academic Writing A Handbook for International Students Third edition
https://www.kau.edu.sa/Files/0013287/Subjects/academic-writing-handbook-international-
students-3rd-ed%20%282%29.pdf

5) TekcThl MO CHEMUATBHOCTH, MOJAOUpaeMble MPernoaaBaTeNieM WHAWBUAYATBHO IS KaXIOTO
CTyJIeHTa

11. MeToau4yecKkue yKazaHus JJis 00y4al0muUXcs M0 OCBOEHUIO JUCHUILIUHBI (MOIYJIs1)
[Ipu moAroTOBKE K MPAaKTUYECKUM 3aHITHAM 00yJatonMCsi PEKOMEH Ty eTCSI:
-BHUMATEIbHO U3y4YaTh 33/IaHHe K MPAKTUYECKUM 3aHITHSM.

-BBINIOJIHATH 33JaHHBIE MTPENOAaBaTeIeM 3a/laHus 10 COOTBETCTBYIOIIEH TEME.
-HaXOJINTh M aHAIM3UPOBATH HEOOXOAMMEIE JIISI TOATOTOBKH UCTOYHUKH.

-COCTaBJIATh CTPYKTYPHUPOBAHHBII M JOTHYHBIN TUTaH OTBETA (JOKJIaza, IPE3eHTAINH ),
-TUIAHUPOBATH OTBET 110 BPEMEHM.

OCHOBHBIMH BHJIaMH CAMOCTOSITENILHOM PaOOTHI 110 AUCIUTUINHE SIBIISTFOTCS:

- IOBTOPEHNE N3YYEHHOTO MaTepraia U MaTepuaiia yueOHUKOB;

- YTEHUE OCHOBHOU U JOIOJIHUTEIBHOU JIUTEPATYPHIL;

- paboTa co cIoBapsMU U CITPABOYHHKAMH;

- CaMOCTOSITENIBHOE U3YYEHHUE Pa3lIETIOB Kypca;

- IOATOTOBKA K MPAKTHYECKUM 3aHITHSIM;

-[IOArOTOBKA MYJIbTUMEANMHBIX IPE3CHTALINN;

- IOJATOTOBKA K MPOMEXYTOUHON U UTOIOBOM aTTeCTallUsM;

- HalMCaHWe HAy4YHBIX CTATEH U ICCE;

12. ®oHABI OLEHOYHBIX CPEICTB AMCUMIINHBI
3aganust UIA TEKyIIero KOHTPOJIs.
Read and make a summary translation:

The most important application of science
Valenti Rull

Science is valued by society because the application of scientific knowledge helps to satisfy many basic
human needs and improve living standards. Finding a cure for cancer and a clean form of energy are just two
topical examples. Similarly, science is often justified to the public as driving economic growth, which is seen
as a return-on-investment for public funding. During the past few decades, however, another goal of science
has emerged: to find a way to rationally use natural resources to guarantee their continuity and the continuity
of humanity itself; an endeavour that is currently referred to as “sustainability”.

Scientists often justify their work using these and similar arguments—currently linked to personal health and
longer life expectancies, technological advancement, economic profits, and/or sustainability—in order to
secure funding and gain social acceptance. They point out that most of the tools, technologies and medicines
we use today are products or by-products of research, from pens to rockets and from aspirin to organ
transplantation. This progressive application of scientific knowledge is captured in Isaac Asimov’s book,
Chronology of science and discovery, which beautifully describes how science has shaped the world, from
the discovery of fire until the 20th century.

However, there is another application of science that has been largely ignored, but that has enormous
potential to address the challenges facing humanity in the present day education. It is time to seriously
consider how science and research can contribute to education at all levels of society; not just to engage
more people in research and teach them about scientific knowledge, but crucially to provide them with a
basic understanding of how science has shaped the world and human civilisation. Education could become
the most important application of science in the next decades.

“It is time to seriously consider how science and research can contribute to education at all levels of
society...”

More and better education of citizens would also enable informed debate and decision-making about the fair
and sustainable application of new technologies, which would help to address problems such as social
inequality and the misuse of scientific discoveries. For example, an individual might perceive an increase in
welfare and life expectancy as a positive goal and would not consider the current problems of inequality
relating to food supply and health resources.



However, taking the view that science education should address how we apply scientific knowledge to
improve the human condition raises the question of whether science research should be entirely at the service
of human needs, or whether scientists should retain the freedom to pursue knowledge for its own sake—
albeit with a view to eventual application. This question has been hotly debated since the publication of
British physicist John D. Bernal’s book, The Social Function of Science, in 1939. Bernal argued that science
should contribute to satisfy the material needs of ordinary human life and that it should be centrally
controlled by the state to maximise its utility—he was heavily influenced by Marxist thought. The zoologist
John R. Baker criticised this “Bernalistic” view, defending a “liberal” conception of science according to
which “the advancement of knowledge by scientific research has a value as an end in itself”. This approach
has been called the “free-science” approach.

The modern, utilitarian approach has attempted to coerce an explicit socio-political and economic
manifestation of science. Perhaps the most recent and striking example of this is the shift in European
research policy under the so-called Horizon 2020 or H2020 funding framework. This medium-term
programme (2014-2020) is defined as a “financial instrument implementing the Innovation Union, a Europe
2020 flagship initiative aimed at securing Europe’s global competitiveness”. This is a common view of
science and technology in the so-called developed world, but what is notable in the case of the H2020
programme is that economic arguments are placed explicitly ahead of all other reasons. Europe could be in
danger of taking a step backwards in its compulsion to become an economic world leader at any cost.
“Europe could be in danger of taking a step backwards in its compulsion to become an economic world
leader at any cost.”

For comparison, the US National Science Foundation declares that its mission is to “promote the progress of
science; to advance the national health, prosperity and welfare; to secure the national defence; and for other
purposes” The Japan Science and Technology Agency (JST) states that it “promotes creation of intellect,
sharing of intellect with society, and establishment of its infrastructure in an integrated manner and supports
generation of innovation”. In his President’s Message, Michiharu Nakamura stated that, “Japan seeks to
create new value based on innovative science and technology and to contribute to the sustained development
of human society ensuring Japan’s competitiveness” 1. The difference between these declarations and the
European H2020 programme is that the H2020 programme explicitly prioritises economic competitiveness
and economic growth, while the NIH and JST put their devotion to knowledge, intellect, and the
improvement of society up front. Curiously, the H2020 programme’s concept of science as a capitalist tool is
analogous to the “Bernalistic” approach and contradicts the “liberal” view that “science can only flourish and
therefore can only confer the maximum cultural and practical benefits on society when research is conducted
in an atmosphere of freedom” 2. By way of example, the discovery of laser emissions in 1960 was a strictly
scientific venture to demonstrate a physical principle predicted by Einstein in 1917. The laser was considered
useless at that time as an “invention in the search for a job”.

“... we need to educate the educators, and consequently to adopt adequate science curricula at university
education departments.”

The mercantilisation of research is, explicitly or not, based on the simplistic idea that economic growth leads
to increased quality of life. However, some leading economists think that using general economic indicators,
such as Gross Domestic Product (GDP), to measure social well-being and happiness is flawed. For example,
Robert Costanza, of the Australian National University, and several collaborators published a paper in
Nature recently in which they announce the “dethroning of GDP” and its replacement by more appropriate
indicators that consider both economic growth and “a high quality of life that is equitably shared and
sustainable” .

If the utilitarian view of science as an economic tool prevails, basic research will suffer. Dismantling the
current science research infrastructure, which has taken centuries to build and is based on free enquiry,
would have catastrophic consequences for humanity. The research community needs to convince political
and scientific managers of the danger of this course. Given that a recent Eurobarometer survey found
significant support among the European public for scientists to be “free to carry out the research they wish,
provided they respect ethical standards” (73% of respondents agreed with this statement; it seems that a
campaign to support the current free-science system, funded with public budgets, would likely be popular.
The US NSF declaration contains a word that is rarely mentioned when dealing with scientific applications:
education. Indeed, a glance at the textbooks used by children is enough to show how far scientific knowledge
has advanced in a few generations, and how these advances have been transferred to education. A classic
example is molecular biology; a discipline that was virtually absent from school textbooks a couple of
generations ago. The deliberate and consistent addition of new scientific knowledge to enhance education
might seem an obvious application of science, but it is often ignored. This piecemeal approach is disastrous
for science education, so the application of science in education should be emphasised and resourced
properly for two reasons: first, because education has been unequivocally recognised as a human right, and



second, because the medical, technological and environmental applications of science require qualified
professionals who acquire their skills through formal education. Therefore, education is a paramount
scientific application.

“The deliberate and consistent addition of new scientific knowledge to enhance education might seem an
obvious application of science, but it is often ignored.”

In a more general sense, education serves to maintain the identity of human culture, which is based on our
accumulated knowledge, and to improve the general cultural level of society. According to Stuart Jordan, a
retired senior staff scientist at NASA’s Goddard Space Flight Center, and currently president of the Institute
for Science and Human Values, widespread ignorance and superstition remain “major obstacles to progress
to a more humanistic world” 4 in which prosperity, security, justice, good health and access to culture are
equally accessible to all humans. He argues that the proliferation of the undesirable consequences of
scientific knowledge—such as overpopulation, social inequality, nuclear arms and global climate change—
resulted from the abandonment of the key principle of the Enlightenment: the use of reason under a
humanistic framework.

When discussing education, we should therefore consider not only those who have no access to basic
education, but also a considerable fraction of the populations of developed countries who have no recent
science education. The Eurobarometer survey mentioned provides a striking argument: On average, only the
half of the surveyed Europeans knew that electrons are smaller than atoms; almost a third believed that the
Sun goes around the Earth, and nearly a quarter of them affirmed that earliest humans coexisted with
dinosaurs Another type of passive ignorance that is on the increase among the public of industrialised
countries, especially among young people, is an indifference to socio-political affairs beyond their own
individual and immediate well-being.

Ignorance may have a relevant influence on politics in democracies because ignorant people are more easily
manipulated, or because their votes may depend on irrelevant details, such as a candidate’s physical
appearance or performance in public debates. A democracy should be based on an informed society.
Education sensu lato—including both formal learning and cultural education—is therefore crucial for
developing personal freedom of thought and free will, which will lead to adequate representation and better
government 5.

To improve the cultural level of human societies is a long-term venture in which science will need to play a
critical role. We first need to accept that scientific reasoning is intimately linked to human nature: Humanity
did not explicitly adopt science as the preferred tool for acquiring knowledge after choosing among a set of
possibilities; we simply used our own mental functioning to explain the world. If reason is a universal human
feature, any knowledge can be transmitted and understood by everyone without the need for alien
constraints, not unlike art or music.

Moreover, science has demonstrated that it is a supreme mechanism to explain the world, to solve problems
and to fulfil human needs. A fundamental condition of science is its dynamic nature: the constant revision
and re-evaluation of the existing knowledge. Every scientific theory is always under scrutiny and questioned
whenever new evidence seems to challenge its validity. No other knowledge system has demonstrated this
capacity, and even, the defenders of faith-based systems are common users of medical services and
technological facilities that have emerged from scientific knowledge.

For these reasons, formal education from primary school to high school should therefore place a much larger
emphasis on teaching young people how science has shaped and advanced human culture and well-being, but
also that science flourishes best when scientists are left free to apply human reason to understand the world.
This also means that we need to educate the educators and consequently to adopt adequate science curricula
at university education departments. Scientists themselves must get more involved both in schools and
universities.

“Dismantling the current science research infrastructure, which has taken centuries to build and is based on
free enquiry, would have catastrophic consequences for humanity.”

But scientists will also have to get more engaged with society in general. The improvement of human culture
and society relies on more diffuse structural and functional patterns. In the case of science, its diffusion to
the general public is commonly called the popularisation of science and can involve scientists themselves,
rather than journalists and other communicators. In this endeavour, scientists should be actively and
massively involved. Scientists—especially those working in public institutions—should make a greater effort
to communicate to society what science is and what is not; how is it done; what are its main results; and what
are they useful for. This would be the best way of demystifying science and scientists and upgrading
society’s scientific literacy.

In summary, putting a stronger emphasis on formal science education and on raising the general cultural
level of society should lead to a more enlightened knowledge-based society—as opposed to the H2020 vision
of a knowledge-based economy—that is less susceptible to dogmatic moral systems. Scientists should still



use the other arguments—technological progress, improved health and well-being and economic gains—to
justify their work, but better education would provide the additional support needed to convince citizens
about the usefulness of science beyond its economic value. Science is not only necessary for humanity to
thrive socially, environmentally and economically in both the short and the long term, but it is also the best
tool available to satisfy the fundamental human thirst for knowledge, as well as to maintain and enhance the
human cultural heritage, which is knowledge-based by definition.
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