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1. Hean m 3apaun pucnunaansl «MaocTpannblii 13bIK: NpodecCHOHANILHAN TEPMHHOJOTHI H OCHOBbI
nepeBo/ia HAYYHBIX TEKCTOB»

Llenbro MMCLMIUIHHBL ABISETCS

[IOBBIIEHHE HCXOJHOIO VPOBHA BJAJICHUS WHOCTPAHHBIM _A3bIKOM. JIOCTHIHYTOrO CTYJEHTAMU Ha
npeasUIyInei cryreny oopazoBanus (OakaiaBpuar)

HajpHelllliee  pa3BUTHE MX  SA3BIKOBOW M KOMMYHHKATHBHON _ KOMIIETCHUMH, HeoOXOIMMOM s
npodeccHoHAILHOro obIIeHNs, a TaKxKe /Uis NajibHelmero camMmoobpasoBanusi.

COBEPIUIECHCTBOBAHME KOMMYHMKATUBHOW KOMIETEHUMM W HOPMHUPOBaHKWE crieunBhUYecKUX  yMeHHi
pEUCNTUBHON W NPOAYKTUBHON  PEYEBOM  JIEATEJBHOCTH KaK  KOMIIOHEGHTOB _ TpodeccHoHanbHOM
KOMITETEHLWH,

KOMMYHHKAUHY HA aHTTTHACKOM A3BIKE;

S3BIKOBAS  MOArOTOBKA,  JIOCTHXKEHHE  TAPDMOHMYHOrO  coyeTaHus  npodiecCHOHANBHBIX  HABBIKOB.
KOMMYHUKATUBHOI KOMIETEHUMH W BJAAJEHWs HAYYHBIM aHTIMHACKMM  A3LIKOM HA YDPOBHE DEIleHuUs
npodeccHOHAILHBIX 3a1a4.

OcHOBHBIMY 3a1a4aMi yueOHOH JUCLIMIUTHHBI ABJIAIOTCA:

- TOJIEpKAHWE paHee NPUOOPETEHHBIX HABBIKOB M YMEHMH MHOA3BIYHOrO oOWEeHMAs M MX
HCnoNb30BaHHe  Kak  0asel  JUIs  pasBUTHS  KOMMYHUKATHBHOHM  KomneTeHuMH B cdepe
npotheccHoHaILHON H HAYYHONR JeSTELHOCTH!

- paclIMpeHHe  C/IOBAPHOro  3amaca, HEOOXOAUMOro  Jjis  OCYIUECTBICHMS  MarWcTpaHTaMu
nMpoeCCHOHANBLHOW M HAYYHOM JEeATENBHOCTH B COOTBETCTBMM C HMX CheLMasiuMsauuell Ha
HHOCTPaHHOM S3bIKe;

- paseurHe NPOQeCCHOHATLHO 3HAYUMBIX YMEHMH M OMbITa MHOS3BIYHOrO OOIIEHMs BO BCEX BMIAx
pedeBO AEATENBHOCTH B YCIOBUAX MPO(ECCHOHATIBHOTO M HaYYHOTO O0IIEeHH S

- pa3BWTHE Yy MAarMCTPAHTOB YMEHMH W ONbITA OCYLIECTBIEHHA CaMOCTOATENBHOM paboThi Mo
NOBBILICHUIO YPOBHS BJIANACHHS WHOCTPAHHBIM $3BIKOM, & TakKe OCYIUECTBICHMS HayYyHOH M
MpoeCCHOHANBHON AEATEIBHOCTH ¢ MCTIOb30BAHMEM H3yHaeMOoro A3bIKa.

2.MecTto aHcHANIMEL B cTpykType OIl BO:
JlncummuHa «MHOCTpaHHBIN 3bIK (HAYUHBIH)B KOMMYHHKALMOHHOH cepe» OTHOCHTCS K 00s3aTeNbHBIM
aucUMIUTHHAM 6a30BOM 4acTH yueGHOro IiaHa.
B rtabnuue Nel npuBeieHb! NPeUECTBYIOIME M MOCHSAYIOWNE AWCUMILIMHDL, HalpaBJeHHbIC Ha
hopMHUpOBaHHE KOMIETEHLUI AHCUMUILTUHBL B COOTBETCTBHHM C MAaTPHUEH KOMIETEHLIHH OIT1 BO.

Tabnuua Nel
[pemecTBYONMHE B NOC/TIEAYIOMHE THCUHNTAHb], HANDAB/CHHbIE HA POPMHPOBAHHE KOMUETEHIHI
Ne n/m [Indp komnererumu | IlpepmecTsyromue MNocneaywomue
JIUCLMITIHMHBI JUCLMIUTHHE! (TPYTTib]
i JHCHUTUTHAH)

yHHBepcaJ'lebIC KOMITETSHLHH

1 [ VK-4, VK5, YVK-6 | |

O6uwenpodeccuonansueie | OIK-7
KOMIETEHLIHHA

1

| |

[TpodreccroHaIBHBIE KOMIICTEHIMN

(BMA MpodeCcCHOHANEHOM
JEATENBHOCTH yKa3aTh
HauMEeHOBaHHKE)

3. TpeGoBanus K pe3yibTaTaM OCBOCHHS AHCUHIIMHBL:
[poliece U3yYeHns IUCLUIUTHHL] HANpaB/eH Ha ¢dopMHpPOBaHUE CIEAYIOIMX KOMIIETCHIMH:
VK-4, VK-5. VK-6. OTIK-7

(YKA3LL6AIOMCA 8 COOMBEMCMEUU C 0OC BO PY/JH/®I'OC BO)
B pesy/ibTare U3yYeHHs AVCLUMIUIHHBL CTY ACHT JI0JDKCH:

3narThb:
- KOMIIBIOTEPHBIE TEXHOJOTHH H ¥HGOOPMALIHOHHYIO HMH(PACTPYKTYPY B OpraHu3allui;




akTOpsl ymydIleHHS KOMMYHHKAlli¥ B OPTraHHM3ALMH, KOMMYHHKALMOHHBIE TEXHOJOIHH B
IpO(eCcCHOHATBHOM B3aUMONEHCTBHI; XapaKTEPHUCTHKA KOMMYHHKAIMOHHBIX NMOTOKOB; 3HAYEHHE
KOMMYHHKAIHH B NPOPECCHOHAILHOM  B3aMMOJICHCTBHM: METOIBI  HMCCIENOBAHMS
KOMMYHUKATHBHOIO  NOTEHUMAJNa JIMYHOCTH: COBPEMEHHBIE CpEACTBA  MH(DOPMALMOHHO-
KOMMYHHKAIMOHHLIX TexHoorui. (YK-4.1.)

Ymern:

- CO3/1aBaTh HA PyCCKOM M HHOCTPAHHOM S3BIKE THChbMEHHBIE TEKCTHI HAYYHOTO M O(UIUATEHO-
JICTIOBOTO  CTWIeH peud 10 NpoQecCHOHANbHBIM BOMPOCAM; HCCIEAOBATh  MPOXOKICHUE
MH(OpMALlMK TI0 YIPABICHYECKAM KOMMYHHKALMAM: ONPENEINTh BHYTPEHHME KOMMYHHKalLUU B
OpraHu3aluu; IPOM3BOJUTH PENAKTOPCKYIO W KOPPEKTOPCKYIO IPAaBKY TEKCTOB HAYYHOTO H
OHIHAILHO-IENOBOrO CTHJIEH PEYH HA PYCCKOM H MHOCTPAHHOM S3BIKE; aHAIM3UPOBATh CHCTEMY
KOMMYHHUKallHOHHBIX CBi3€d B opranmu3anuu, (YK-4.2.)

- BOCHPUHMMATL MEXKKYJIbTYPHOE pa3HooOpasue OOIMEecTBa B COLMAIBHO- HCTOPUYECKOM.
ITHYECKOM M dusiocodckoM KoHTeKeTax. (VK-3)

- ONpENCIUThL U pealld30BaTh IPHOPUTETHI COOCTBEHHOM [EATEIIBHOCTH M CIOCOOBI €¢
COBEPIICHCTBOBAHHS Ha OCHOBE camoolieHKH (YK-6)

- OCYLIECTBIATE HAYYHO-HCCIIENOBATENBCKYIO, SKCIEPTHO-aHATUTUYECKYIO, IPOEKTHYIO
JEeATENIbHOCTD B Cepe rocyapcTBEHHOI0 ¥ MyHHLUMNAILHOTO yipasinenus (OITK-7)

Baapers:

- HPUHIHINAMH OCYHIECCTBIECHUS YCTHBIX H THCHMEHHBIX KOMMYHHMKALMA, B TOM 4YHCIEe Ha
MHOCTPAHHOM  sI3bIKE. [IPHEMAMH pealu3allid  Pe3yJibTaToB COOCTBEHHOH M KOMAaHJHOI
ACATENIBHOCTH C HKCIO/JIH30BAaHHEM KOMMYHHMKATHBHBIX TEXHOJIOTHH, TEXHOJOTHEH MNOCTPOEHHS
3} eKTHBRON KOMMYHHKALMM B OpraHM3allvy; nepenadell npodecCHOHaTbHOH HHGOPMALAU B
HHGOPMAITHOHHO-TeIeKOMMYHHKALHORHBIX ceTsx. (YK-4.3.)

4. O0beM THCHHILVIHHLI H BHAbI y4eOH0lH paboTh

Obwias Tpy10eMKOCTb JUCLMILIMHEI COCTABIIAET 2 3a4EeTHBIE €INHHLIBI.

Bu yue6Ho# paboTter Bcero Cemectp 3 (Moaynus-6)
4acoB 5 6

AyaAHTOpHBIE 3aHaTH (BCEro) Sl 27 24

B Tom uncne: - - -

Jlexuuu - - -

Ipaktuueckne 3ansTus (I113) 51 27 24

Cemunapei (C) - - &

JlaGoparopusie paboTsi (JIP) - . 2

KoHTtpoas 9 - 9
CamocroaTennnag paora (Bcero) 12 9 3
Obmasn Tpyr0eMKOCTb yac, 72 36 61

3a4. el 2 1 1

5. Copepkanne AHCHANIHEDBI
5.1. CoaepxaHne pa3ieoB JHCHHNIHHbBI

Ne HaumeHnoanue pasnena Conep:kanue pasjena (Temsbl)

n/n JAUCUMIUIHHBI

= International conference | IMpaBuna y4yacTus B MEKAYHAPOAHBIX KOH(EPEHUMAX |
participation OCHOBHBIE MPHHLIMITE! TOJATOTOBKH JI0KIA/A.

Ilepenmncka ¢ opranusaTopaMy KoH(EpPEHLIMN H 0OPMIICHUE
JOKYMEHTOB JUISL pErHCTpauuy

(]

Effective presentation. Making a | YcraHoBieHHe KOHTAaKTa C ayJAHTOPHEd, TEXHHYECKUE
- start. Visual aids CpeJICTBAX IIPE3CHTALUK.

3 Effective presentation. YenenHoe 3aBepiieHue npeseHrauui. OTBeTsl Ha BOIPOCHL.
Dealing with questions IMoaroroBka npeseHTaLMHU 10 U3y4aeMoH mpobieMaTHKe.




Scientific ethics in modern society.

Scientists' Reputation.

MopanbHble ¥ 3THHECKME HOPMBI COBPEMEHHOIO YUYEHOI0-
rymanuTapusa. Cozganue HaydHOH penyTaiuu.

5.2. Pazgenbl AHCHHNJIMH H BH/ALI 3AaHATHI

Ne | HaumeHoBaHHWe pasnena Jdeku. | Ilpaxr. | Jla6. | Cemun. | CPC | Bcero ]
n/n | JIMCUHMILIHHBI 3aH. 3aH. yac,
1. | International conference participation 18 5
2 Effective presentation. Making a start. 9 4
Visual aids
3 Effective presentation. 14 I
Dealing with questions
4. Scientific ethics in modern society. Scientists' 10 2
Reputation.
6.JlabopaTopublii NPAKTHKYM (Mpu HAIUYUU)
Ne No pazgena Haumenosanue naboparopHeix pabot Tpyno-
n/n JUCLIMTLTHHBI eMKOCTh
(4ac.)
L.
2.
3.
7.[Ipakrudeckne 3auuTHs (CEMARAPLI) (Mpu HAIUNUL)
Ne Ne pasnena TemaTHKa NPAKTHHECKMUX 3aHATHH (CEMHHAPOB) Tpyno-
n/n JHUCLIHILUTHHBI eMKOCTh
(uac.)
1.
2.
3.

8. MarepHajabHO-TeXHHYecKoe obecneveHne THCUH NI

Jls npoBeieHus 3aHATHIT MCTIONB3YeTCs Ay IMTOPHH, HMEIOLIME Cilejlyiolliee 000py IoBaHHe:

ayMTOpHas [0CKa (¢ MarHMTHOI TOBEPXHOCTBIO W HabOPOM nipucrocobaeHMit s KpervieHus
JEMOHCTpPALIMOHHBIX MaTePHATOR);

IKpaH:

MYJIBTHME AMHHBIH [POCKTOP;

HOYTOYK.

9. Uadopmannonnoe obecrevenne NHCIHNITHHDI
a) TYHUC PYIH
-PUHLY/www elibrary.ru
On-line course for Academic Writing from University of Edinburgh:
dcpanments;’inslizuLc-acadcmic-devckopmenUpos1graduateﬁdoeluralﬁcourscsfnnline-courses,fwriling
-English for academic purposes: www.open.ac.uk/courses/modules/1185
https://writinghistory.de/resources-for-historians/

https://ht.ac.uk
hitps:f,:"www.hamitlon.cdu;’acadcmics;‘cenlersfwriiing/writing-rcsourcesfwriting—a—good~hisiory—papcr
htip:h’www.languagccditing.comnhcabc-st—bt)oks~for~impmving-acadcmic—wril‘ing/
hllps:f,fwww.clsevier.com;‘ahout;‘open-scicncefscience-and-suciety

10. Vyebro-mMeToaHYecKkoe obecnevenne THCHANIREDBL
a) OCHOBHAa# JIHTepaTypa

1. Hekortopble BOMpPOCH TEOPHH MEPEBOAA [Texct/a/MeKTpoHHBIH pecype] =

www.ed.ac.uk/schools-

Some Problems of

Translation Theory: YueGuoe nocobue no Kypey "Teopus u npakTHka nepesoaa’ (Ha aHrIUHCKOM
a3bike. JUTS CTY/EHTOR [yMAHHTApHBIX CHCLHATbHOCTEH / Agr. xomn. H.B.Bonmosckas. JI.K.3aesa,



E.C.Mopo3soBa u np. - DnekrpoHHsie Texcroeble panusie. - M. © Man-so PYJIH. 2017. - 104 ¢. -

ISBN 978-5-209-07085-6
73.31htp://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=457509&1db=0
2. Hecosa H.M. Kmoun K axkageMH4yeckoMy aHTIHHCKoMY [DnextpoHHblt pecype] = Keys 1o

Academic English : YueBuo-meroguueckoe mocobue / H.M. Hecosa, JI.B. KpuBowuisikoBa. -
DneKTpoHHBIE TeKcToBbIe Aanubie. - M. : MUsn-so PYJIH, 2018. - 39 ¢. - ISBN 978-5-209-08622-2.
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=470293&idb=0

3. Yepuora O.E. TlocoBue mo HayuHOMY CTHIIO peuM. AHTITMHCKHE A3bIK [DNCKTPOHHBIA pecypc| .
Yuebuoe nocobue / O.E. YepHora, JL.U. Unkunerckas. - DeKTpOHHBIE TEKCTOBLIE JaHHBIE. - M. :
U3p-go PYJIH. 2019. - 131 c. - ISBN 978-5-209-09263-6.
http://lib.rudn.ru/MegaPro/UserEntry ? Action=Rudn_FindDoc&id=478299& idb=()

6) nONONHHTEILHAN JHTEPATYpa

1)

4)

d)

Kapuesa E.1O., Kynuesa I1I.A.. Maxcumona O.b., INaiimaxosa E.A., TaOepuase [1.B.English
for Social Sciences and Humanities. Part 1. Aurnuiicknii ans rymadurapuer. Yacts 1. Yued.
nocobue. ~ M.: Llupposuuok. 2016. ~ 62¢.

Kapuera E.IO.. Kynuesa I A., Makcumora O.b., ITaiimakosa E.A.., Tasbepunse J.B.English
for Social Sciences and Humanities. Part II. Anraniickuit mis rymanutapues. Yacts 11 Yueb.
nocobue. — M.; Linbposuaok, 2016. - 68c.

IMaiimaxoBa E.A., Tasbepunze JI.B. Discussing Topical Issues of International Aftairs Yue0.
nocobue. — M.: Lludposuuok, 2018. - 92 .

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.pdt

Tekcrel No crneumanbHOCTH, TOAOHMpaeMbie TIPENOAaBaTeNeM HMHAMBHIYAIBHO U KaXI0ro
CTYAEHTA

I1. MeToauyeckne ykasaHus 118 o0y4al0muXcs 10 OCBOSHHIO JHCHHIIHALI (MO1YJIN)
[pu noaroToBke K NPaKTHYECKUM 3aHATHAM 00Y4YalOIMMCS PEKOMEHYeTCs:
-BHHMATEJIbHO H3Y4aTh 3allaHHe K MPAKTHYECKUM 3aHATHSIM.

~BBITIONTHATD 3a/IaHHBIE MPENoJaBaTelIeM 3aiaHus 110 COOTBETCTBYOMEH Teme.
~HaXOJIMTh M AHANTM3UPOBATL HEOOXOAMMBIE LIS [TOATOTOBKHA UCTOHHHKH.

-COCTABIATE CTPYKTYPHPOBAHHBIH M JIOTHYHBIH [U1aH OTBETA (J0K14/1a. NPEe3eHTALMN),
-TUIAHHPOBATh OTBET I10 BPEMEHH.

OCHOBHBIMU BUIAMM CaMOCTOATEIbHON PabOTHI MO AUCUMILIMHE ABIAOTCA:

- MOBTOPEHHE H3YYCHHOI'0 MaTepHasia U MaTepHasa y4eOHHKOB;

- YTCHHE OCHOBHOH H [IOTIOJTHUTEILHOH JINTEPaTyPhl;

- paboTa co C/I0BapAMH U CIPABOYHUKAMM;

- CaMOCTOATEIbHOE U3Y4YEHHE pa3lIeloB Kypea:

- MOATOTOBKA K MPaKTHYECKUM 3aHATHIAM;

~MOATOTOBKA MYJ/IbTUMEIUIHHBIX [TPE3EHTALIUH;

- MOJITOTOBKA K MPOMEXKYTOYHOM U UTOrOBO#H aTTeCTAlMAM;

- HanucaHue Hay4HbIX cTaTel u acce;

ITporpamma cocrasniena B cooTeTcTBHH ¢ TpeboBanusimu OC BO PYJIH/®T'OC BO.

Paszpaborunkn: @ %
aouent KU ®I'CH : W J.B.Tas6epume

AOJDKHOCTE, Ha3BaHHE 'K&(i)eilpbl IMoAnMchL / HHHULHAJIbI, (b&M'H.}IHH

PykoBoauTe/lb Nporpammsi

souent KUSI ®FCH @ﬁgy; [ E.JO. Kapuesa
AOKHOCTh, HA3BAHHE K&@ie;‘lpbl NMoarnuchk 7 HHHIIHAIBIL, (baMH.ﬂﬂﬂ
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L
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3adanun OnA mexyuezo KOHMpPONA.

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
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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
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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.



