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1. Heau v 3apaun gucnunnanbl «MaocTpannblii s3bik (Hayaabiii)»

Llensro ANCUMMITHHBL ABsSETCA

MOBLINEHKE HMCXOMHOI0 YPOBHS BJIAJICHHN WHOCTPAHHBIM _A3bIKOM. JIOCTHIHYTOrO CTYHCHTAMM Ha
npeaslayuieit crynenu obpazosanus (OakanaBpuar)

jajibHeliee pa3sBUTHE WX _ A3BIKOBOW M KOMMYHMKATHBHOW KOMIICTCHIMH, HeoOXOomuMoO#  uis
npod)eccHoHaNBHOTO OOIEHNA, 8 TAKKE /15 JaJbHeHmero caMoobpasoBanus.

COBEPIIEHCTBOBAHNE KOMMYHMKATUBHOM _KOMOETEHUMH W dopMupoBanue crneuudyueckux  yMeduii
PELIENTUBHOM M MPOAYKTHBHOM pedeBOH  JEATENHHOCTH KAK  KOMIIOHEHTOB  IpodeccHoHANBHOM
KOMITIETEHLIMH;

COBEPIIEHCTROBAHNE TEPMHHOJIOrMYECKOH 0a3bl B cdepe akaJeMHYECKOrO COTPYAHMYECTBA W HAYYHOH
KOMMYHHKAIIUH Ha aHMIHHCKOM S3bIKE:

A3bIKOBAs  [OJI'OTOBKA.  JIOCTHK@HWE TapMOHMYHOrO _ coveTaHus  npodeccHOHaNbHBIX  HABBIKOB.
KOMMYHHMKATHBHOM KOMIETEHUWH W BIIAJICHUS HAYYHBIM _AHTIMHACKUM  A3BIKOM HA YDOBHE pelieHHs

If !OQI!CCCHOHMBHHX 3aaa4.

OCHOBHBIMH 3a/1a4aMy Y4eOHOH JUCIAIUTAHEI SBIAIOTCH:

- NoAAepKaHue paHee NPUOOPETEHHBIX HABBIKOB M YMEHMH MHOA3BIYHOrO OOWEHMA MW UX
MCMONb30BaHHEe Kak Oasel I8  pasBUTHA  KOMMYHMKaTHBHOW  KoMNeTeHImMHM B  cdepe
npodeCCHOHANBHON U HAYHHOU IeATebHOCTH:

- pacluMpeHHe  CJOBAPHOro  3amaca, HeoOXOMMMOro JUIs  OCYLUECTBIACHHS  MaruCTpaHTAMH
npoeCCHOHANBHON W HAYYHOH JEATENbHOCTH B COOTBETCTBHM C MX CHeUHaiusauued Ha
MHOCTPAHHOM SI3BIKE:

- passuTHe MPO(PECCHOHATBHO 3HAYUMbIX YMEHMII M OIbITa HHOA3BIMHOrO OGIIEHHA BO BCEX BMAax
PEYEBON AEATENBHOCTH B YCIOBHUAX MPO(ECCHOHAIBHOIO U HAYYHOTO O0IEHHS;

- pa3BUTHE Y MArvcTPaHTOB YMEHHH M ONBITa OCYIIECTBICHHA CAMOCTOATENbHOW paGoThl Mo
NOBBILIEHUIO YPOBHS BIAJCHUS WHOCTPAHHBIM A3bIKOM, @ TAKKE OCYLIECTBIEHMs HAy4HOH W
npodhecCHOHATBHON ASATENFHOCTH C HCTO/IB30BAHHEM H3y4aeMOT0 A3bIKa.

2.MecTto aucnunaunn B ctpykrype OI1 BO:
JlucumruHa «HOCTpaHHBIN S3bIK (HAYYHBIN)» OTHOCHTCA K 0053aTelIbHBIM IMCUMILIMHAM 6a3080# YacTH
yuebHHOro MiaHa.
B rabnuue Nel npuBeaeHbI NpeIIECTBYIOIMIAE M MOC/AEAYIOWME [AMCLUMIUIMHBI, HalpaBleHHble Ha
(hopMHpOBaHHE KOMIETEHLHH THCIMILTMHBL B COOTBETCTBHH ¢ MaTpHueH komnerenuuii OIT BO.

Tabnuua Nel
IpeamecTBYIONHE H NOC/IEAYIOUIHE JHCHHIIMALI, HANPAB/ACHHbIC HA dopmupoBaAHHe KOMIETEeHIHH
[ Ne r/nn [1Indp komnerennuu | Ipexmecrsyrouine IMocnenyromue
MTHCLMITIHHBI JUCLIAMIMHEL (TPYIITB]
JHCUNTLINH)

YHHBEPC&HBH bi€¢ KOMIIETEHLIHH

1 [ VK-4, YK-5, YK-6 |

O6uenpodeccronansueie | OIK-7
KOMMETEHLIMH

1

I[TpodeccHOHa/IbHBIE KOMIIETEHIIMH

(BMA npodeccHoHaNbHOM
JIEATEIRHOCTH YKa3aTh
HaHMEHOBAHHE)

3. TpeGoBanus K pe3yibTATaM OCBOCHHS AHCUHIIHHBL: )
[IpoLiece U3yYeHHs AMCLIATITHHb] HANPaB/IeH Ha GOPMUPOBAHHE CIICAYIOLIMX KOMIETEHLIH:
VK-4. VK-5. VK-6, OITK-7
(Yrasbl8aIOMCs 6 COOMBEMCMBUU ¢ OC BO PYIH/@IOC BO)

B pesyapTare n3yYeHHs AMCLUILTAHBI CTYACHT JIOITAKEH:
3narh:



- KOMIIBIOTEpHBIE TEXHOJIOTHH M HH(QOPMAUMOHHYIO HMH(PACTPYKTYpy B OpTaHM3allWH;
(akTophl ymyumleHHs KOMMYHHKAL[MH B OpraHu3alMd. KOMMYHHKAIIHOHHBIC TEXHONOTHH B
Npo(ecCHOHANTbHOM B3aHMOJEHCTBUH; XapaKTEPUCTHKH KOMMYHUKALMOHHLIX [TOTOKOB; 3HAYeHHE
KOMMYHMKAaU¥d B OpO(ECCHOHAIBHOM  B3aUMOJEHCTBHM,  METOZBI  MCCIEOBaHMs
KOMMYHHKATHBHOTO  IIOTEHIMaNa JIMYHOCTH: COBDEMEHHBIE CpeAcTBAa HH(OPMaIHOHHO-
KOMMYHHKAIHOHHBIX TexHoorui. (YK-4.1.)

Ymers:

- CO3/1aBaTh Ha PYCCKOM U HHOCTPAHHOM $I3bIKE ITMChMEHHbIE TeKCThI HAyYHOTO H OMHIHMaIbHO-
JENOBOr0  CTUJIEH peun 10 npodeccHoHanbHBIM  BOMPOCAM; HMCCIEAOBATH MPOXONKIACHHE
HHGOPMALIAY [0 YIIPABICHYECKUM KOMMYHUKAIMSIM: ONPEIeNsTh BHYTPEHHHE KOMMYHHUKALUH B
OpraHM3allMi; IMpPOM3BOJMTH PEJIAaKTOPCKYI0 M KOPPEKTOPCKYIO IpaBKY TEKCTOB HAy4YHOIro o
oGHUIHANTBEHO-IETOBOTO CTHJICH PEeUH Ha PYCCKOM W WHOCTPAHHOM SI3BIKE; aHATH3UPOBATH CHCTEMY
KOMMYHHKAIIHOHHbIX CBA3eH B opranusamun. (YK-4.2.)

- BOCHpPUHHMAaTh MEKKYJIbTYPHOE pasHooOpaszue oOlecTBa B COLHAILHO- HCTOPHYECKOM.
3THYECKOM H puiocopckom koHTekeTax. (YK-5)

- OINpEJeNUTh W pealn30BaTh MNPHOPUTETH COOCTBCHHOW MEATEIIBHOCTH M CIOCOOBI ee
COBEPLIEHCTBOBAHHS Ha OCHOBE camooneHkH (YK-6)

- OCYINECTBIATH HAYYHO-UCCIENOBATENbCKYIO, JKCIEPTHO-aHAIMTUYECKYIO, IPOEKTHYIO
NEATENbHOCTD B cpepe rocy1apcTBEHHOro U MyHHUIMNanbHoro ynpasienus (OIIK-7)

Baanern:

- NPUHUMIAMH OCYIIECTBICHHA YCTHBIX M TNUCBMEHHBIX KOMMYHHKAIMH, B TOM YMC/E€ Ha
HHOCTPAHHOM  sI3bIKE. [IPUEMaMH peaqu3alldd pe3yibTaToB COOCTBEHHOH M KOMaHIHOW
JeATETbHOCTH C MCIOJIB30BAHHEM KOMMYHHKATHBHBIX TEXHOJIOTHH. TEXHOJIOTHEH MOCTPOCHHs
) heKTUBHON KOMMYHMKAIMH B OpraHu3allMu; nepeiaded mpodeccuoHanbHOM MHbOpPMALUH B
HH(POPMALHOHHO-TEIEKOMMYHUKAMOHHEIX ceTaX. (YK-4.3.)

4. O6beM JHCHHIIHHEBI H BHABI yueOHo# paGoTel

Obmas Tpy10eMKOCTb JMCHMIIITHHBI COCTABJISET 2 3a4eTHBIC €OHHHLIBL

Bunx yuebHoii paboTel Bcero Cemectp 1 (Moaymul-2)
4acoR 1 2

AVyIHTOpHBIE 3AHATHA (BCEro) 35 10 s

B ToMm uucne: - - -

Jlexumm - B -

[Tpakruueckue saustus (113) 26 10 16

Cemunapsi (C) - - -

JlabopaTophble padotsl (JIP) e = 2

KonTposs 9 - 9
CamocrosTennnan pabora (Bcero) 37 26 11
O6uias Tpy10eMKOCTh yac. 72 36 36

3a4. ef. 2 1 1

5. Copepxanne JHCHHNITHHDI
5.1. Cogeprkanue pa3/1e/ioB AHCHHIIHHLI

Ne HaumenoBanue pasyena Copepikanue pasjena (Tembl)

n/n JIHCLMTLIUHE]

1. The world of science. Scientific | Mup Hayku. HayuHble OTKPBITHS, TEOPHH M MPOOIEMBI,
progress CBSI3AaHHBIE C HUMU.

HEPEB(}H Hay4YHBIX TEKCTOB pa3HbIX BHIOB W KAHPOB
(anHoTauus, pedepar, scce, HaywHas CTaThs. CIOBapHas
crarbss W T.OL) C QHIVIMACKOIO #3blKa Ha PYCCKHH 1 ¢
PYCCKOro s3bIKa Ha aHTTIMICKHUA.

2. Science and scientific methods Pasnuumble aCNeKThl HAYKH M HAYYHBIE METOBL
Yrenue, KOHCHEKTHpOBaHME U pedepupoBaHUEe HAyUHBIX
crated no wu3ydyaemol mpoOsnemaruke. OOmiee noHATHE




TEPMHHOJIOI HYCCKHX KITHILIE W YCTOHYMBEIX CIIOBOCOYSTAHMI

(Cooepacanue ykaseieaemcs 6 oudaxkmuveckux eounuyax. o ycmompenuio paspabomuuxos Mamepuan
MOdIcem UsNazamsCa He 8 (hopme mabauyot

5.2. Pazgesinl AHCHMILIHHE H BHALI 3aHATHH

Ne | HaumenoBaune pasaena Jlexu. | Tlpakr. | Jla6. | Cemun. | CPC | Bcero
/T | AACIUILIHHbLL 3aH. 3aH. yac,
1. The world of science. Scientific progress 10 26

2. Science and scientific methods 16 11

6.Jlaboparopusiii NPAKTHRYM (Mpu HAIUYUL)

Ne Ne pazpena HanmenoBanue naGoparopHbix pabot Tpyno-
n/n JMCLIMTUIMHBI €MKOCTb
(4ac.)

7.11paKkTHYeCKHEe 3aHATHS (CeMHHAPDI) (NP HAAUYUY)

No No pazpena Temarnka npakTHYECKUX 3aHATHI (CEMHHAPOB) Tpyno-
n/n JUCIUTUTHHE E€MKOCTh
(4ac.)

]

8. MarepHaibHO-TeXHHYeCKOe ofecneueHHe AHCIHNIHHDI

Jlns npoBeeHMs 3aHATHH MCTIONb3YeTCs ay AMTOPHM, HMEIOIIME clielytomiee 00opyaoBanue:

. ayZIuToOpHas [ocKa (C MarHUTHOH MOBEPXHOCTBHIO U HaOOPOM NpUcnocoOneHuil IS KpPeruieHus
JI€MOHCTPALIMOHHBIX MATEPHATIOB):

. 9KpaH:

. MYJIBTUMEIUIAHBIA MTPOEKTOD;

. HOYTOYK.

9. UnopmanHonHoe obecnedeHHe JHCUHIIHHbI

a) TYUC PYJIH

-PUHLI//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. VueGro-MeToqRYecKoe obecnedeH e JHCHHNIHHEDBL:
a) oCHOBHASA AHTEpaTypa
1. Hekortopele BOMPOCH TEOPHH mepeBoia [Texct/anexTpounsiii pecypc] = Some Problems of

Translation Theory: Yae6Hoe nocofue no kypey "Teopust u npakTHka nepeBoja’ (Ha aHrJIMACKOM
a3bike. J1a CTYIEHTOB T'YMaHWTApHbIX CHELHATbHOCTEH / Apt. kon. H.B.boagosckas, J1.K.3aesa,
E.C.Mopo3oBa u p. - DIeKTpOHHbIE TekCTOBble HaHHbie. - M. : M3a-Bo PY/IH, 2017. - 104 ¢. -
ISBN 978-5-209-07085-6 ;
3.3 1hup:;’f]ih.rudn.ru;’McgameUserEmry?Ac'lion:RudnuFindDoc&id:élS75{)9&idh=(}




2. Hecopa H.M. Kimroun Kk akaneMH4ecKOMY aHTJIHHCKOMY [DnekTpoHHbiii pecype] = Keys (o
Academic English : Yuebno-metoanueckoe nocobue / HM. Hecora, JI.B. Kpupownsikopa. -
DNEKTPOHHBIC TeKCTOBBIE Aantbie. - M. : M3u-8o PY]IH, 2018. - 39 ¢. - ISBN 978-5-209-08622-2.
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=470293&idb=0

3. UYepuora O.E. [Tocobue no Hay4HOMY CTHIIO peun. AHITIMACKHH s3bIK [ DieKTpOHHBIH pecype) :
Yuebnoe nocobue / O.E. Yeprora, JL.U. YnkuneBckas. - DIeKTPOHHBIE TEKCTOBBIE JaHHBIE. - M. :
Han-so PYJIH, 2019. - 131 ¢. - ISBN 978-5-209-09263-6.
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=478299&idb=0

6) nonoJIHATeILHA JIHTEPATYPA

1) Kapuesa E.FO., Kyanera III.A., Makcumonra O.B., [MTaitmakosa E.A., TasGepuize JI.B.English
for Social Sciences and Humanities. Part 1. Anrnmiickuii uia rymanurapues. Hacts 1. Vue6.
nocobue. — M.: Ludpposu=ok, 2016. — 62c.

2) Kapuesa E.}O., Kynuesa III.A., Makcumosa O.b., Taitmaxkosa E.A.. TapGepunze [[.B.English
for Social Sciences and Humanities. Part 1. Adramiickuit nns rymanurtapues. Yacts I Vued.
nocobue. — M.: Hudposuuok. 2016. — 68c¢.

3) TIlaiimakosa E.A., TaB6epuaze II.B. Discussing Topical Issues of International Affairs Yue0.
nocobue. — M.: Liupporuuok, 2018. - 92 ¢.

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) TekcTel MO CrNeUHanbHOCTH, NOAOHPAaeMbIe TPErnoJaBaTe/leM HHIMBUAYAIBHO UIA KaX/I0ro
CTyZEeHTa

11. MeToandeckne yKazanus J/ig o6y4aomEXcs 00 OCBOEHHIO JHCIHIIHHEBI (MOXYJIs)
IIpy noAroTOBKE K MPaKTUYMECKHUM 3aHATHAM 00y4aIOIIMMCA PEKOMEHyeTcs:
-BHMMATEJBHO U3Y4aTh 3a/]aHie K NPAKTHYECKUM 3aHSITHAM.

-BBITIOJIHATS 3a/JaHHBIE MPENOIaBaTe/IEM 3aaHKs MO COOTBETCTRYIOIIEH TeMe.
-HAXOAMTH M aHAIM3UPOBATh He0OXOIUMBIE [UTS MOATOTOBKH HCTOUHUKH.

-COCTaBJIATE CTPYKTYPHMPOBAHHBIN W JIOrHYHBIN TJ1aH OTBeTA (J0KIa8a, [pe3eHTalliH),
-MJTAHUPOBATH OTBET MO BPEMEHH.

OCHOBHBIMU BHIAMH CAMOCTOATEIBHOM paGoThl MO JUCLMUILIAHE SBISIOTCS:

- MOBTOPEHHME U3YUEHHOI0 MaTepUaia ¥ MaTepuaia y4eOHUKOB;

- YTeHHE OCHOBHOM H JOTIOHUTENLHONH JIATEPATY PHI;

- paboTa co CIIOBapsAMY U CTIPAROYHMKAMHE,

- CAMOCTOSTEILHOE M3YUYEHHE Pas/IeloR Kypca;

- MOJrOTORKA K MPAKTHYECKHM 3aHATHAM;

-TIOArOTOBKA MYJIbTUMEIMAHBIX Npe3eHTaLWi;

- MOArOTOBKA K MPOMEXKYTOYHON M MTOIOBOH aTTECTALHAM;

- HanmMcaHHe Hay4YHBIX cTaTel U 3cce;

Ilporpamma coctaBiieHa B cooTBeTcTBUH ¢ Tpeboranusimu OC BO PYIH/®I'OC BO.

Paszpaborunxu:
nouent KU1 ®I'CH .L/ % M J1.B.TapGepumnze

AONKHOCTD, Ha3BaHUue Kadelpsl NOAMHCH WHMLIHAIBL, (haMHITHs

PyxkoBoanTe/ib HPOrpaMmbi

nouent KU ©I'CH @W i / - E.IO. Kapuera
JIOJKHOCTh, Ha3BaHHe Kabenpsl TMOINKUCH MHULIMATB], PaMUITHs
Baseayomuii kageapoi W

zouent KU ®I'CH £ I.0. Jlykbauosa

JIOJIKHOCTh, Ha3BaHHe Kadepsl nopnucs Y/ MHMLAAITEL, PaMHIHs
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YK-4,5, 6 Paznen 1: The worldTema |: Mup nayku. 10 26
OITK-7 e
cm. o science.Tema 2: Hayuubie OTKPBITHSA,
Scicntific progress  reopun 1 npo6emsl, CBI3aHHbIE ¢
HHMU.
Tema 3: Tleperon  HayuHbIX
TEKCTOB PA3HbIX BHIOB M JKAHPOB|
(annorauus,  pedepar,  3cee,
HAy4YHAas CTAThA, CIOBAPHAA CTATES
M T.[.) ¢ aHMMUACKOre S3BIKa Ha
PYCCKHI1 W C PYCCKOTO $3biKa Ha
[AHTTTACKHIA.
wra 5.6 Paznen 2: Scicnce  [Tema 1: PasnuuHbie acnexTs 16 11
ONK-7  lnd scientific HayKH M HAYIHBIE METO/bL.
VK-4. 5, 6 methods Tema 2 YreHue,
OITK-7 KOHCIIEKTUPOBAHUE 7}
pedepupoBaHue Hay4HBIX cTarteif
- O M3v4YaeMol npodieMaTike.
YK-4.5.6 Tema 3: O0mee noxstue
LK TEPMITHOIOTHYECKHX KAHILIE H
YCTOWYHBLIX C/IOBOCOUYETAHMIL.




3aoanusn onn mexywezo konmpona.
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-makin g 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.™ o

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, justi.cc, g‘.md 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
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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
casily 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.



