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Simpozionul stiintific ,,Nicolae Donici si astronomia pe meleaguri moldovene”
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CARACTERISTICILE GAURILOR NEGRE

® Secventa principala — Giganta Rosie — Supernova — Gaura Neagra
® Limita TOV, masa nucleului > 2.5-3 M@. — gaura neagra

* 1.4 Mo < masa nucleului £ 2.5-3 M@ - stea neutronica HR@{?

® Limita Chandrasekhar < 1.4 M@ - pitica alba " gagitarius_g] CrA
*re = 2GM/c?=8.87 km, p = 3M /4nrd = 1.82 X 1018 kg/m
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Shapiro, S. L., & Teukolsky, S. A. (1983). Black holes, white dwarfs, and neutron stars The

physics of compact objects. John Wiley & Sons.
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CARACTERISTICILE UNDELOR GRAVITATIONALE

Generate de
* Fuziunea a doua gauri negre
* Coliziunea stelelor neutronice
* Supernove

e+ A=AL/L, ~ 10~2Ym, A = 4GM, M., /c*R
* f=c¢3/GM, 100 Hz - kHz,nHz —uHz

Abbott, B. P, et al. (2016). Observation of gravitational waves from a binary black hole merger. Physical
Review Letters, 116(6), 061102. https://doi.org/10.1103/PhysRevlett.116.061102
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PRINCIPIUL DE FUNCTIONARE AL INTERFEROMETRULUI LIGO
Laser Interferometer Gravitational-Wave Observatory

* 14.09.2015, evenimentul GW 150914
* 29 Mo +36Mop =62Mo + 3Mo
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. Abbott B. P, et al. (2016). GW150914: The Advanced LIGO detectors in the era of first
~discoveries. Physical Review Letters, 116(13), 131103.
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OBSERVATOARELE LIGO

GEO 600
®

o @
VIRGO LIGO INDIA KAGRA

https://www.einstein-online.info/en/spotlight/gw_detectors/
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COMPLEXITATEA COSMICA TN SALA DE CLASA

Predarea constructivista a fizicii
COMPONENTELE COMPETENTEI STHINTIFICE

*Intelegerea conceptuald ®Interdisciplinaritate
®Aplicarea cunostintelor  ®Comunicare stiintifica
®Abilitati de cercetare ®Colaborare
*Invatarea prin cercetare  ®Curiozitate

* Analiza datelor *Invatare continu3

Harlen, W. (2010). Principles and big ideas of science education. ASE, Cambridge.
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PREDAREA CONSTRUCTIVISTA SI ESAFODAJUL

la lectia de fizica

TNVATAREA
INDEPENDENTA

ESAFODAJ
(SCAFFOLDING)

CONSTRUCTIVISM

LEARNING BY DOING

Osborne, J., Erduran, S., & Simon, S. (2004). Enhancing the quality of argumentation

in school science. Journal of Research in Science Teaching, 41(10), 994-1020.
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INVATAREA PRIN CERCETARE GH | DATA DE PROFESOR
COMPONENTELE DE BAZA ALE LECTIEI

Investigare Profesorul ca
s o : Probleme
activa a facilitator si :
: deschise
conceptelor ghid

Intrebari si Autonomie
discutii progresiva a
orientate elevilor
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CONCLUZII

Temele din astrofizica (gaurile negre si undele gravitationale) fac fizica
relevanta si captivanta pentru elevi.

LIGO ofera un exemplu modern pentru integrarea descoperirilor recente in
predarea fizicii.

Metodele constructiviste de predare a fizicii si scaffolding-ul sprijina
formarea competentelor stiintifice.

Invatarea prin cercetare ghidatd de profesor promoveazd autonomia si
angajamentul elevilor in Invatarea fizicii.
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