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«Bionics, science of constructing artificial systems that have some of the characteristics of living systems. Bionics is not a specialized
science but an interscience discipline; it may be compared with cybernetics. Bionics and cybernetics have been called the two sides of the
same coin. Both use models of living systems, bionics in order to find new ideas for useful artificial machines and systems, cybernetics to

seek the explanation of living beings’ behaviour».
Encyclopaedia Britannica

LLlaHOBHI Koneru,

[0 BaLlOT yBary 3anponoHOBaHO TPETH KOMMINALi0 IHTepHET-NOCKUNaHb, NPUCBAYEHMX CYYacHi HayLi Ta HAYKOBO-TEXHIYHUM HOBUHAM i «HO-
BUHKaMm». [MigibpaHi 415 BaC HOBMHMU, 3BICHO, Bif0OpaXatoTb NEBHOKO MipOKD yrnofo6aHHs Ta Nornisam yknagada Lux HoBuMH. Moxe, KOMYCb 3[a€TbCS,
LLLO0 HaBeAEHMI Nepenik NocunaHb CKNaAeHo 3a NpUHUMNOM «tutti frutti». Ane € psg 3annTaHb, MOXe BOHW LLOCb MPOSICHATb:

= Yy BnamBaroTb NOAIT y BcecBiTi («KOCMOC») Ha XXUTTHA Ha 3eMni?

=  Moxe, Tpeba 06MeXnTn JONUTINBY AYMKY JIFOACTBA, | He NPUAMBAATUCH A0 3ipOK?

= A MOXe, He TaK BXXe KOPMCHO 3HaTu Mpo Te, Lo 6yno «40 Hac»?

» HeBxe, W06 HOpMai3yBaTh JOBKiNS a0 3p0OMTY Maidke (haHTaCTUUHWI NPOTE3 419 MOLUHU, Tpeba BUBYATU 3aKOHM (Di3MKMK, MaTeMaTUKM,
Ximii ?!

Tak, Ui HOBUHW «Pi3HOBEKTOPHI», ane BOHW MOXYTb He Ti/IbK/ AONOMOrTH ByTK MOIHPOPMOBaHNM, BOHU MOXYTb LLOCb KOPUCHE MifKasaTy,
LLLOCb MPOSACHWUTU, HAL YMMOCh NO-CMPaBXHbLOMY 3aMUCIUTUCL, TOMY LLIO Pi3HOMaHITHI HOBUHW Bif0OpaXkaloTb HECKIHYEHHI BNacTMBOCTI Mpupoaw.
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2019, 01 BepecHs

Mana ®paHUWCK 3aKMKaB BCi KpaiHW BigMOBUTUCS

72 | https://nv.ua/world/countries/papa-francisk-prizval-vse-strany-otkazatsya-ot-iskopaemogo- . ! /
topliva-iz-za-globalnogo-potepleniya-50040306.html BIA ~ BUKOTHOTO  najnBa  HEPes — SMIHM - KiIMaty
Mana PUMCbKWUIA 3aK/IMKaB YPAAU KpaiH CBIiTY BAaTucs Lo
pillyunx KpoKiB 3 MNpoTugii 3MiHaMm KniMaTy, 30Kpema
https://www.radiosvoboda.org/a/news-papa-francysk-zminy-klimatu/30140571.html BIAMOBUTWCA BIZ, BUKOMHOTO Nanvsa.
2019, 02 BepecHs
73 | https://lwww.sciencealert.com/mineral-never-seen-in-nature-found-buried-in-heart-of-
mysterious-meteorite
Scientists Confirm The Discovery of a Mineral Never Before Seen in Nature. It was found
along the side of a road in a remote Australian gold rush town. In the old days, Wedderburn was
a hotspot for prospectors — it occasionally still is — but nobody there had ever seen a nugget quite
like this one.
2020, 02 6epesHs Micna aHanisy 3paskiB 3 meTeopuTa Acfer 086 rpyna fo-
74 | https://Inv.ua/techno/popscience/uchenye-obnaruzhili-vnezemnoy-belok-v-meteorite- CNigHWKIB 3 MapBapACbKOro YHIBEPCUTETY BUSBUIN B HNX
50073193.html 6iN0K M03a3eMHOr0 NOXOKEHHS.
] ] ] ] ABTOpPK poBOTK NULLYTL B CBOEMY AOCAIKEHHI, WO 6yai-
3aHecno i3 kocMocy. BriepLue BYeHi BUSABWIM MOJIEKY Y NM03a3eMHOr0 6iflka B METEOPUTI. BENbHI 6710KM LIbOT0 6ifKa XiMiYHO Bigpi3HSOTLCS Bif Ha-
3eMHOro 6ifika. BOHW 3aneBHAOTb, WO, «Lie nepLue no.ij-
OMJIEHHA NPO BifiKy 3 6yb-AKOro N03a3eMHOr0 [XXepesnar.
https://futurism.com/the-byte/scientists-discover-protein-meteorite w
For the first time, scientists found a complete protein molecule in a meteorite — and they’re
pretty sure it didn’t come from Earth.
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2019, 21 nucTonaga
https://nv.ua/techno/popscience/zarozhdenie-zhizni-uchenye-nashli-v-meteoritah-molekuly-
saharov-50054827.html

3apoHKeHHS XUTTA. BueHi 3Haiwnm B MeTeOpUTax LiyKpOBi MOMEKY/IN.

MiXHapoaHa KoMaHAa BYeHUX 3HaiiLna B MeTeoputax pubo3y Ta iHWi HeobXigHI AN XUTTA
L"pry. - - - - - - L) e -

Hose BifKpWTTA NiATBEPKYE riNOTe3y Npo Te, Lo XiMiYHi peakuii B actepoigax — 6aTbKis-
CbKMX Tinax 6aratboX METEOpUTIB — MOXYTb MEPETBOPIOBATM MOJIEKYNN B A€AKi KOMMOHEHTM
XUTTA.

"pyna focnigHvkis BUsBKIA pubo3y Ta iHLWi Gionoriy-
HO BaXX/IMBI LKpY, B TOMY 4uC/i apabuHO3y i KCunosy, B
[BOX Pi3HUX MeTeopuTax, b6aratux Byrneuem, NWA 801
(tun CR2) i MepuucoH (tun CM2).
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2019, 18 nuctonaga
https://www.nasa.gov/press-release/goddard/2019/sugars-in-meteorites

First Detection of Sugars in Meteorites Gives Clues to Origin of Life

An international team has found sugars essential to life in meteorites. The new discovery
adds to the growing list of biologically important compounds that have been found in meteorites,
supporting the hypothesis that chemical reactions in asteroids — the parent bodies of many
meteorites — can make some of life’s ingredients. If correct, meteorite bombardment on ancient
Earth may have assisted the origin of life with a supply of life’s building blocks.

A concept of meteors impacting ancient Earth. Some sci-
entists think such impacts may have delivered water and
other molecules useful to emerging life on Earth.
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2019, 27 rpyaHsa
https://www.epravda.com.ua/publications/2019/12/27/655349/

LLLo 3po6uno noAcTBO 3a ocTaHHI 10 pokiB: 16 BUAATHUX HAyKOBUX BIAKPUTTIB.
[o6irae KiHUs Yeprose AecaTuNiTTA. AKi HayKOBI BiAKPUTTS BOHO NPUHECNO NIOACTBY?
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2019, 04 rpyaHa
https://www.eurekalert.org/pub_releases/2019-12/fm-bas112719.php

Birds are shrinking as the climate warms.
Forty years of data show that migratory birds have been getting smaller.
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2019, 05 rpyaHsa
https://www.bbc.com/ukrainian/news-50669897

MTaxu cTav MEHLLUMMK, & TXHI Kpyna goswumMun. Yomy?
"nobanbHe NOTenniHHA NPW3Beno A0 TOro, WO Po3Mipy NTaxiB 3MEHWWAUCA, a TXHi Kpuna
CTaloTb JOBLUMMMU, HAETHCA Y HOBOMY AOCNIIKEHHI.
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2019, 12 nuctonaga
https://zn.ua/ TECHNOLOGIES/nasekomye-opylyali-rasteniya-esche-99-millionov-let-nazad-
uchenye-335803_.html

Komaxu 3anuntoBany poc/ivuHK Le 99 Mi/lbinoHIB POKiB TOMY — JOCIAHUKM BUSBUNM BUKOMHOIO
XyKa 3 MUIKOM Ha flankax.

https://www.eurekalert.org/pub_releases/2019-11/iu-nfp110819.php

New fossil pushes back physical evidence of insect pollination to 99 million years ago (Indiana
University, USA)

BueHi 3 CLUA i KnTato 3as98unm npo Te, WO KOMaxu, AKi
3anuIloBaIv POCAHK, iCHYBaiM Ha 3emni we 99 Mminbino-
HiB POKiB TOMY, B CepeAuHi KpeingaHoro nepiogy. To6To,
nosiea NofibHMX KOMax MepecyHynn Ha 50 MifnblAoHIB po-
KiB TOMY.
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2019, 08 »0BTHA
https://nv.ua/techno/popscience/s-golodu-ne-pomrut-izrailskie-uchenye-vyrastili-myaso-v-
kosmose-50046895.html

I3painbebKi BYEHi BUPOCTU/IN M'AiCO B KOCMOCI.
I3painbcbkuii ctaptan Aleph Farms 3a gonomoroto 3D-npuHTEpa BUPOCTMB LUMATOK M'Aica Ha
pociiicbkomy cermeHTi MKC.

MiXHapoaHa KOCMiYHa CTaHLis € HanBaXXMBILLMM MPOCTOPOM He TifIbKW 419 [OCiIKEHHS
Kocmocy, a i ans 6ionoriyHnx ekcnepumMeHTiB. 3a gonomoroto MKC BYeHi MOXXy BUMNpobyBaty,
K MOBOJATLCA Pi3HI XXMBI OpraHi3mMm B yMoBax MikporpasiTaui.

EkcnepumeHT BigbyBcsa Ha pocificbkoMy cermeHTi MKC, fie BUYeHi 3MOrnv HafgpyKyBaTh Ha
3D-NprHTEPI YacTUHA M'A30BOI TKaHWHW KOPOBW. TeXHONOris KOMitoE HaTypaslbHUiA MpoLec
BiIHOB/EHHS, IKMIA Bi0YBaETLCA B OpPraHiaMi TBapuH.

https://www.theguardian.com/environment/2019/oct/07/wheres-the-beef-248-miles-up-as-first-
meat-is-grown-in-a-space-lab

First meat grown in space lab 248 miles from Earth. Israeli company successfully cultures
bovine cells on International Space Station. Bovine cells onboard the International Space Station
were grown into small-scale muscle tissue using a 3D bioprinter. Lab-grown meat has been
successfully cultured in space for the first time.

The Israeli food technology startup Aleph Farms grew the meat on the International Space
Station, 248 miles (399 km) away from any natural resources.

82

2019, 08 »KOBTHS
https://nv.ua/ukr/techno/popscience/proklyataya-glubina-uchenye-raskryli-zagadku-formy-
osminogov-50046949.html

Mpoknata rnnbrHa. BueHi po3kpunu 3aragky hopMm BOCbMUHOTIB
ByeHi f0Bro He MOr/in BU3HAUYMTK, YOMY BOCbMWUHOMM OAHOMO BUAY MatOTb pi3Hy opmy. Bu-
SBW/IOCS, CNpasa B rMMOWHI, Ha AKiA BOHWN XXWBYTb.

https://www.nationalgeographic.com/animals/2019/10/pacific-warty-octopuses-deep-sea/

The deeper this purple octopus lives, the bumpier its skin.
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2019, 06 rpyaHsa
https://nv.ua/techno/popscience/naydeny-mikroorganizmy-kotorye-sposobny-sushchestvovat-na-
meteoritah-50057721.html

Cmaku 6yBatoTb Ay>Ke creuudiyHi. BueHi 3HaiLwm mMikpo6, SKnin xapuyeTbCa MeTeo-
puTamu.

https://www.sciencealert.com/researchers-find-a-microbe-that-not-only-eats-meteorites-it-can-t-
get-enough-of-them

Scientists Just Identified an Organism That Thrives on Eating Meteorites.
The microbe Metallosphaera sedula is known to have a penchant for eating minerals. We're not

talking about garden-variety granite or chalk, though. This particular mineral connoisseur loves
to dine on far more exotic rocks — ones that come from space.

Bionornm BcTaHOBMAM, WO Mikpo6 Metallosphaera
sedula BONOAIE CXUNBHICTIO L0 BXWBaHHA MIHEPaIB B M0-
€HAHHSAX, AKi XapaKTepHi AN METEOpPUTIB.

BusBneHHsa NofibHMX opraHiamie He TiflbKM HaBOAWUTb
Ha po34yMM Mpo Te, K 3eMHe XWUTTA MOXE BVKMTMW Mo3a
nnaHeTwn, ane i Jae yABIEHHSA NPO Te, AK paHHI iCTOTU MOr-
N OTPUMYBATU KNKOYOBI MOXMBHI PEYOBMHN Yepe3 MeTe-
opuTH.
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2019, 12 0BTH#A
https://nv.ua/ukr/world/countries/shveciya-i-pererobka-smittya-novini-svitu-50047350.html

KoponiscTBo uncTotu. Ak LLBewii Bganocs nepetsoputyt 99% Bigxo4iB Ha LliHHY CUPOBUHY.
LLIBewisa 3a KinbKa AecATUNiTb CTana Aep)XaBok 3 HaliMEHLUMM Yy CBITi 06CAroM CMITTS Ha
3anmwax. Tenep 99% noOyTOBMX BigX0A4iB NEPeTBOPUINCA 3 TOKCUYHOI NMPOBIeMU Ha LiHHWI

pecypc.
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2019, 16 »0BTH#A
https://nv.ua/ukr/techno/auto/budushchee-ryadom-v-kitae-vydali-licenzii-na-ispytaniya-
bespilotnyh-avtomobiley-s-passazhirami-50048017.html

MaibyTHe nopyd. ¥ KuTai Buganm niueHsii Ha BUNpPoOyBaHHA 6e3MioTHMX aBTOMOGINIB 3
rnacaxxupamu.

NiueHsii Ha NpoBefeHHs JOPOXHIX TECTIB A5 CAMOKEPOBaHWUX aBTOMOGINIB, AKi NepeBo3ATb
nacaxxupis, 6ynv BUAaHI KUTANCbKOMY TiraHTOBI Cpepu LITYYHOro IHTENEKTY — KoMnaHiT Baidu.
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2019, 13 )KOBTHS

3oHan NASA Voyager BUSIBUIN HE3BMYANHWIA TUCK Ha

86 | https://Inv.ua/ukr/techno/popscience/anomaliya-nasa-stolknulos-s-nevedomoy-siloy-na-okraine- | kopgoHax COHAYHOI CUCTEMU 3 MiXK30PSHUM MPOCTOPOM.
solnechnoy-sistemy-50047630.html BueHi NOKM He 3Hat0Tb, 3 Y/M Lie MOB’A3aHO0.
. . . ) AMepuKaHCbKi  KocMiyHi  amapat  Voyager-1 i
TX CMUCTEM BXe He MpautoroTb, 30HAM LOCI MepefaroTb Je-
AKI faHi Ha 3emnto.
https://www.nasa.gov/feature/goddard/2019/pressure-runs-high-at-edge-of-solar-system
Pressure Runs High at Edge of Solar System
Out at the boundary of our solar system, pressure runs high. This pressure, the force plasma,
magnetic fields and particles like ions, cosmic rays and electrons exert on one another when they
flow and collide, was recently measured by scientists in totality for the first time — and it was
found to be greater than expected.
2019, 16 »K0BTHA BueHi 3i CTEH(OPACLKOro yHiBepcuUTeTY 3adBUIN MPO
87 | https://zn.ua/ TECHNOLOGIES/globalnoe-poteplenie-sdelalo-ozera-bolee-toksichnymi- Te, WO Yepe3 rnobanbHe NOTENNIHHA B 6iNbLLIOCTI MPiCHO-
332820 _.html BOJHMX 03ep 3MIHWINCA PO3MIPU NASM KBITY4MX BOLOPO-
] . ] cTei. bifbl TOro, BOHW CTan 6iNbLU SACKPaBUMU | TOKCK-
"no6anbHe NoTeniHHA 3po6uio 03epa GiNbLL TOKCUYHUMK: TN0Ba/bHE MNOTENIHHA MPUCKO- | yyymn.
PHO€ LBITIHHA BOAOPOCTEN. B 03epax BMPOC/M PO3MipKM MSM KBITY4MX BOJOPOCTEN, TX ACKpa-
BICTb | TOKCUYHICTb.
88 2019, 30 cepriHa
https://zn.uay TECHNOLOGIES/drevnee-globalnoe-poteplenie-moglo-byt-svyazano-s-
izmeneniem-orbity-zemli-328467_.html
[peBHe rnobanbHe NOTENNiHHA MOr0 6YTK MOB'3aHO 3i 3MiHOK Op6ITK 3emni. —
ManeoueH-eoLeHOBMX  MOTENMIHHA  MPWU3BEI0 [0 MNOSBM  Cy4yaCHWMX  CCaBLiB.
BueHi 3 CLUA Ta HigepnaHgis nNpocTeXunu 3a KonMBaHHAMMU op6iTv 3emni, i 3as8Un
Mpo Te, WO ManeoLeH-e0LEeHOBMX NOTEMNJIIHHA, ke HacTano Ha 3emni 611M3bKO 55 Misib-
IOHIB POKIB TOMY, CTa/10 HACNiKOM TOrO, L0 3eMAs 3MiHWUIa CBOK opbiTy. Lle 3MiHMM0
Knimar i npu13Beso 40 NosiBu Cy4acHUX CCaBLiB.
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2019, 18 »0BTHA
https://www.sciencealert.com/antarctic-ice-sheets-are-still-leaking-radioactive-chlorine-from-
1950s-nuclear-weapons-tests

Antarctic Ice Sheets Are Still Leaking Radioactive Chlorine From 1950s Nuclear Weapons Tests

As if we didn't have enough to worry about, the vast ice sheets of Antarctica are still releasing
radioactive chlorine, a new study has confirmed — the remnants of nuclear weapons tests carried
out in the 1950s.
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2019, 21 0BTH#A
https://nv.ua/opinion/recommends/ekologicheskaya-katastrofa-kak-spasti-prirodu-novosti-mira-
50048656.html

FOnus NatbiHuHa: JTROAWHA HIKOIW He XKWn/ia B rapMOHIT 3 NPUPOAOHO.
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2019, 19 xoBTH#A
https://nv.ua/ukr/techno/popscience/bolno-umnye-razrabotchiki-predstavili-neyroset-dlya-
vosstanovleniya-drevnegrecheskih-tekstov-50048701.html

[y>xxe po3ymHi. P0O3pOOHMKM NpeAcTaBuvN HEMPOMEPEXY A/ BifHOBMEHHSA AaBHbOIPeLbKUX
TEKCTiB.
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2019, 04 X0BTHS

One of the two Herculaneum scrolls from L’Institut de

92 | https://nv.ua/ukr/techno/popscience/poslanie-iz-proshlogo-uchenye-pridumali-kak-rasshifrovat- | France being scanned at Diamond Light
svitok-obuglennyy-izverzheniem-vezuviya-50046418.html
MocnaHHs 3 MUHYNOro. BueHi npugymManu, Sk po3wwmngpysaTtm CyBild, 06BYT/1IeHWIA BUBEp-
XXeHHsAM Besysito.
Bueni 3 CLLIA 3Haiwnu cnoci6 BigHOBMEHHS nanipycis epKynaHyma, fKi NocTpaxaaiv Bij
BVBEPXXEHHSA Be3yBito. [/ LibOro BOHY 36Mpat0TbCH BUKOPUCTOBYBATMW aHIMiNCbKMUIA MPUCKO-
proBay YaCTUHOK.
https://www.diamond.ac.uk/Home/News/LatestNews/2019/03-10-2019.html
2,000-year-old Herculaneum Scrolls from Institut de France being studied using UK’s
Synchrotron, Diamond Light. — Source by the University of Kentucky, Digital Restoration
Initiative team.
93 2019, 20 XO0BTH#A . .
https://zn.ua/ TECHNOLOGIES/uchenye-nashli-v-krupneyshem-udarnom-kratere-evropy-sledy- )’,qapl-_u Kpatepu MoxXyTb byt MICLIEM NPOXWUBaHHA
neizvestnyh-organizmov-333147_.html OpraHI3MIB I Ha IHWKNX nnaHeTax. BueHl 3 YHiBepcu-
. o ) ) _ | TeTy JliHHeyc B LLBewii 3as8um nNpo Te, WO Hainbi-
B_LleHl 3HaiLLNN B HaibiNbLIOMY YAapHOMY KpaTtepi €BPONK CiAu HEBIJOMUX OPraHis- | nuiuii MEeTeOpUTHMIA KpaTep B €BPONI, yaapHa CTpy-
MIB. kTypa CinbsiH, € JIOMOM [/151 HEBIJOMMX MiKPOOpPraHi-
3MiB.
2019, 09 rpygHs Bacteria can shapeshift to avoid detection and resist
94 | https://www.newsweek.com/shapeshifting-bacteria-antibiotic-resistance-1461584 antibiotics. This discovery could unlock a method of
o ] ] ] o combating at least one type of antibiotic resistance — a
Shapeshifting Bacteria Change Form to Avoid Detection of Antibiotics. phenomenon the World Health Organization lists as one of
o ) the greatest threats to public health and security.
https://www.reactgroup.org/antibiotic-resistance/the-threat/
Antibiotics have started to fail. Resistant bacteria already cause more than 750,000 deaths every
year. This number is predicted to rise dramatically if radical actions are not taken. Antibiotic
resistance has become one of the greatest threats to global health.
9 This workbook was compiled by A.O. Chepok, ORCID 0000-0002-7902-9652, Scopus Author ID: 26646433300 (“bioHika Ta IT”, 00 2020)
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2019, 26 »KOBTHS
https://nv.ua/techno/popscience/kosmicheskoe-steklo-kitayskie-uchenye-pokazali-tainstvennoe-
veshchestvo-naydennoe-na-lune-50049417.html

KocMiuHe ckno. KntaricbKi BYeHi MoKasany TaEMHUYY peyoBuHY, 3HaingeHy Ha Micaui.

KuTaiicbka nporpama focnifpkeHHs Micaus BunycTuna Hosy hoTorpadito TiEl peqoBUHY,
fKe MiCAYHMIn poBep Yutu-2 BUSIBMB Ha 3BOPOTHOMY 6oui Micaus. 3HIMOK nponuBae GifbLue
CBiT/1a Ha Te, AKUM MOXKe 6YTW AIMBHA PeYOBUHA.

3a cnoBamu ekcnepTis, HabiNbLL IMOBIpHA Ta rinoTe3a, AKY BUYEHI BUCYHYNN CrOYaTKy: Te-
MHe CK/10 YTBOPW/IOCA B pe3ynbTaTi yaapy - TO6TO Lie MOXe 6yTu Te X came peyoBUHa, fKe BU-
ABUMM aMePUKAHCLKI aCTPOHaBTM Nif vac Micii «ANONIoH-17».

https://www.sciencealert.com/we-finally-have-a-photo-of-that-mysterious-substance-yutu-2-
found-on-the-moon

China Releases a New Photo of The Mystery Substance They Found on The Moon. In
August, Chinese lunar rover Yutu-2 discovered something strange on the far side of the Moon: a
mysterious substance that the Chinese space agency referred to as "gel-like" and "colored".

High velocity meteor impacts are able to pressurize minerals into shiny glass that can end up
refracting light in surprising ways.

High-contrast view of the substance
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https://nv.ua/ukr/techno/popscience/plastikovaya-epoha-istoriyu-lyudey-mozhno-budet-izuchat-
po-ih-musoru-issledovanie-50041350.html

MnacTkoBa enoxa. ICTopito Ntogelt MoXHa Oyfe BMBYATM 3a 1X CMITTAM — AOCNILKEHHS.
BueHi 3 CLLUA pocnigpkyBann noknagn matepianis 6ina ysoepexoks KanidopHii B nepiog 3
1834-ro. ¥ nepiog 3 1940-ro KinbKicTb NNacTUKY NOABOKOBaacs KOXHi 15 pokiB.

MoKn aMepuKaHCLKI MeTeoposiory nonepeikaroTb NPo 36iMbLUEHHS YacTOTU CMEPTEIbHUX
yparaHiB yepe3 rnobanbHe notenniHHg, a 8 OOH 3as8Bn15t0Tb NP0 BUMMPAHHSA MOMOBUHN BULIB
TBapUH Yy Hainbamkyomy MaiibyTHbLOMY, BUeHi 3 KanihopHilicbkoro yHiBepcutety B CaH-[iero
npoaHani3ysanu Noknaau matepianis 6ing y3oepexoks KanithopHii i npuidlLnm fo wwe 6ibL He-
BTiLLIHUX BUCHOBKIB.
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