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YuvnOeLg eTAOYEC

AVQKOWVWOELG
Eyypada

@ kandriko =

# XOpToQUAGKID | OYTIKH

DYIIKH (

K.Z. AvSpikdmouhog

Meprypapn Q * 4

¥ Emhoyéc Mafiatog

OLYVIIOELG BUOLKNAE, EMLTPETIOUV TNV KATAVGNaN TwWy SUGLKLV SLEPYATLWY KaL TWy
TEXVLKLV YQPAKTIPLOPOU KOL OTIELKGVLOTG,

H 0An Tou paBrparog avaypagsTat oTov 08MNyo oTouswY, Kat SVETat EppacT oTLg
epappoyég ot Blohoyia:

16.pdf

MEyEBnN KoL ouoTAPATA PoVaSWY. IPAPLKEC TAPUOTAGELS PAVOHEVIUY, AUVALELS.
NopoL Tou NeUTwva. Portr) Suvdpewe. EvEpysLa. ©gppoTnTa, WsLkr Beppotnta,
Bepuokpasic. Nieon e peuoTd, AVwWon, TITWOT O Uypd, Yoo Tou Bernoulli.
EAaoTwéTNTO. EMUpavELaKn TAGN Uypv. ADPOVLKN TaAGuTwer). KUpata. eakol kat
EiSwAa. Mikpookdrmo. AuaBAacn. Kupatikr) guon Tou pwtde. MeptBAaor). Auvapelg
pETaEL nAekTpLKWY popTiwv. HAektpika Tedia. NMukvwtéc, HAeKTpKo pebpa. Nopog
Tou Ohm. Avtiotaon. To TTOTEVaLGETPO. HAZKTLKS peUpa kat payvnTik medlo.
Evadhaootpevo petpa. AvopBuwTég kat SloSot. MeTpnTES NAEKTPLKWY TIOCOTHTWVY.
Exroprtr nAeKTpoviwy. Aktiveg

MNeplocotepa ¥

Hpepohoyo Avakowwoelg

d Sy e L Eg¢taon (ZemeepBpiou 2021) Tou pabipatog mg Puatkrg, Th. B..

Kupiak  Aeutipa Toitn Tecpry Négmey Mapeokewi  T4ABavo Tpitn, 17 Auyadiotou 2021

1 2 E

ETAZEIL em mrouyiv) oto pdabnua ®YZIKH

Asuttpa, 28 lowviaw 2021

EEéraon IOYNIOY 2021 yia toug ENI MTYXIQ gortntég tou Tufpat...

Asutépa, 31 Malou 2021

TEQLOOOTEPQ..

® Mpodzouin ® reyoudc ouotiatog
® reyovds posrparog @ MpoowTiks yeyouds

1—Dpot Xprieng

http://ww.hiology.upatras.gr/attachments/article/40/Final%20%CE%9IF% CE%94% CE%9 7% CEY
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H nuepopnvia oag dnAwvel mote
dnuoupynOnke o pakeAog

V' Emhoyéc MaBrjpatog

3 Hp

B2 mrwipara

# Xapropukdxio | OVEIKH

GYIIKH

Eyypaga

ApXIKGC KaTAoyoG &

Timog Ovopa = MéyzBog
B | ASKHSEIS-2020_21

[} DIALEJEIS-2020_21

Open

# kandriko

a@: o

Hpepopnvia
23-11-2020

08-11-2020

[



& kandriko

# XapToguAtxto / YIIKH / Eyypapa
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Eyypaga

v Emhoyéc MaBripatog

DYIIKH (g (2]

Apxukoc kataAoyog » DIALEJEIS-2020 21 &

Mropeite va «kateBAceTe» Ta
y B | weeki.pdf 5.46 MB 08-11-2020
apxe L B | weekio-11.pdf 524 MB 28122020
B | week10-12-updated.pdf 8.09 MB 14-01-2021
, , , B | week2-4.pdf 5.22MB 08-11-2020
Ta apxelo pmopel va avavewvovtat —
! ! weeks.pdf 13.35 MB 2311-2020
usca gto E&CXHI’]VO B | week7-updated.pdf 5.97 MB 01-12-2020
@ | week7-updated2.pdf 6.29 MB 11-12-2020
B | weekz.pdf 434 M8 25112020
B | weeks9.pdf 1.74 MB 15-12-2020
A week9.pdf 572.01 KB 28-12-2020
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To tpodiA pou

Quokog, PhD oto T, Xnuikwv Mnxovikwv

- Epappoopevn paocpatookornia

- Moplakecg dteyépoelg (pBoplopoc, amoppodnon)
- AovnTikn paopatookornia (Raman, FTIR)

MeA€tn tng UANG og popLakn KAlpaka (mpoomnaBela cuvdeonc e
LLOLKPOOKOTILKEC LOLOTNTEC)






BloAoyla

Bloc & Aoyoc

H emotApn tng {wnc Katl Twv {wvTovwyv
OPYQVIOULWV

Katavonon kot HeEAETN NS (wN¢ o dLadopeC
KALLOLKEC OTTO TAL LOpLa TToU artoTteEAOUV T SOULKAL
OUOTOTLKA TWV KUTTAPWV HEXPL TIC SladopeC
nopdec/eidbn {wnc Kat Ta OLKOCUOTH AT
Mepapatikn (kuplwc) kot Bewpntikn
Quololovyia, Mevetikn, e€eAktikn BloAoyia,
rLoplakn BloAoyia, oltkoAoyia KATT.
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* Aev UTtapYEL AKPLPNG OPLOUOG
. Avu)\auBavouaor XOLPOKTNPLOTLKA TA OTtola
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npoobiboupe oTN
— AuTOo-opyavwong
— MetapfoAlopou
— Avtibpaonc os dLeyepon
— Avarmrtuén kot dtadopormnoinon
VvV - KANPOVOULKOTNTA KOl avaropaywyn

Vv~ E&EMEn

lot / covid19 ?



Duokn

H emiotApn mou peAeta tn dopn tn SUVOULKN Ko

K(Vf] on t™¢ L’)}\I']C - Avopyavng KAl Opyavikig

o KAtpoko: oo ta quarks Ewc to cupmnayv [1017 — 10%7/ m]
* Meipapa (“50%) & Ocwpia (~50%)

confirm
 / |

Ex refine » Th — » Ex
summarize predict

e Mnyavikn, Beppoduvapitkn, NAEKTPOLLAYVNTLOUOG,
OTATLOTLKN PUOLKN, KBavTiopunxavikr, oToxelwdn
ocwpatio, Bewpla tedlou, oXETIKOTNTA KA.

OAEZ oL 1d10tnteg TN {wng EppnvevovTal HE Toug VOHoUS TG DUOLKAG O€ LOPLOKO ETILITESO Kal OXL LOVOV




BloAoyia & Quoikn — dvo
SLOPOPETIKEC KOUATOUPEC

e JuvnOwc oL emoTpMoVEC TNS BloAoyiag :

(napa6oota|<d) Sdlvouv €udaon oe é,tt glvall OTTIKA TP AT P OLUO,
xprq TIOYKOOULOUG VOUOUC OTOUC onmouq Baoiletal o no)\un)\OKoq
Koouoq g anq KOl TTOU OTOV OTIOl0 ouVNOWC oL AETTTOUEPELEC €ival
QLUTEC TTOU €£XOUV VON U

e JuvnOwcg oL emiotripovec Tt QUOLKAC:

BAEmouv To 6A00C Kal OxL To SEvVTPO, eplypddouV To KABe cloTnU
LLE TIAYKOOMLOUC KOVOVEC (TLC TtEPLocOTEPEC POPEC ATTAOUC)

(1) OL 6U0 mpooeyyiloelg elvoll CUUTANPWLOTIKEG
(2) H kat@AAnAn tpoosyyLlon emAeyetal kaBe dopa
(3) KaBe mtpoogyyLon €XEL TN XPNOLLOTNTA TNC



Blioduokn

* O EMOTNUOVLKOC KAAOOC OTOV OTIOLO
epappolovtal ol PACLKEC APXEC TNS DUOCLKAG,
XNUELOG, poBnuaTikng avaluong Ko
UTTOAOYLOTLKNC TPOCOMOLWONG LE OTOXO VA
katavonBel mwc Aettovupyouv BloAoyika
cuotnuata

* MNpoomnoBel va e€nynoel TIc BLOAOYLKEC
Aettoupyieg Baowlopevn otn Sopr o€ LOPLAKI)
KALHOKAL KOl TLG GUCLKOXNMLKEC LOLOTNTEG
OUYKEKPLUEVWV HOPLWV



Blodpuokn

[TpwTOG VOUOC TNG BEPPOdUVAUIKNG
OTITIKA KA1 A&IToupyia Tou o@OaAuoU

@ewpia akong

Kiv non Brown https.//www.youtube.com/watch?v=cDcprgWIiQEY
Qopwon

Avtivier. X vt aavtTivaRalicr otn RiAmiicsivA

AKTIVeEG-A KUl UKTIVOPOAIEC T pIOQUOIKT]

TEXVIKEC XQPAKTNPIOWOU O€ JOPIOKN KAiPOKa



[MTwe €Evag eykEPAAOC eTTeCEpyAleTAl KAl ATTOONKEUE
TTAnpogopia?

[Tw¢ N KapdI&d KUKAOPOPEI TO aipa?
[Twg AsiIToupyouv ol JUeg?

[Tw¢ Ta QUTA XPNOCIUOTTOIOUV TO PWC VIO TNV AVATITUEN TOUC
(pwTtoouvBeon)?

[TwG evepyoTTOIOUVTAI KAI ATTEVEQPYOTTOIOUVTAI TA YOVidIq;



YAH ntov Oa kaAupOei otn diapkeLla Tou
g&apunVou

. ®uoiki Kot Blohoyia. :
. Mey£6n Kot CUCTHHOTO HOVASWV. i
. Ipadikég TApAoTAGEL HALVOUEVWV. ;
. Auvapelg. Ponég. T T T oo TTToToTmmmmmmmmmmmmm e
. KAaoowkn ¢uoikr), NopoL tou Nebtwva.

. EvépyeLa.

. Oepuotnta, 8K Bepudtnta, Oeppokpaocio. Metatponég pacswv.

. Nigon o€ peuotd, avwon. Kivnon og peuotd, peuctoduvaptkn (vopot cuvexeiag kat Bernoulli).

. EAaoTikOTNTO.

. Erudaveiakn taon.

. ApHoviKA TaAdvtwon. Kupato.

. H ¢Uon tou dpwrtdg. AraBAaon. Pakoi kat EidwAa. Kupatika ¢pawvopeva (nepi®Aaon, cupfoln

. noAwon).

. HAektpootatikn. HAektpkd ntedia. MUKVWTEG.

. HAektpIko pevpa. Nopog tov Ohm. Avtiotaon. To MOTEVOLOMETPO.

. HAEKTPIKO pEVLA KO LAYVNTLKO Ttedio.

. EvaAAaooOpnEVO pEV QL.

. AvopBwTtég ko Siodot.

. MEeTPNTEG NAEKTPLKWV TOGOTATWV.

. EKmopunn nAektpoviwv.

. HAektpopayvntikr aktwvoBolia.

. Kivnon ¢optiwv og payvntiko nedio. KhkAotpo. HAektpovikd MiKpooKOTTLO.

. ATOMKO UTLOSELYHa Tou Bohr. Zroyeia poviépvag (kBavtikng) Guotkig.

. Padievepyoi mupnveg, padlevépyela.



KAlpokeg: Xwpou & xpovou

EIZATQIKA
1017 -102m 10 -108%s

Quarks
Proton Y ="up"quark +'2§ €

B - "dowrr quark -1 e NoukAgovia (mpwtovia vetpovia) ~10 fm 1015 m

3
http://hyperphysics.phy-astr.gsu.edu/hbase/Particles/quark.html

Neutron

H duokoxnULKES LOLOTNTEG TWV LOKPOOKOTILKWY
LALKWV KaBopilovtal anod AYTA ta SOULKA OToLXEL

™G UANG

Atopo ~1A=0.1nm=101m

m https://en.wikipedia.org/wiki/Atom




The Periodic Table

The six elements highlighted in

yellow make up 98% of the

H mass of most living organisms. He
1.0079 4.003
3 + 5 6 7 8 9 10
Li Be e 2 B & N O F Ne
6941 | 9.012 lements framed in orange 1081 | 12011 | 14.007 | 15999 | 15.998 | 20.179
are present in small amounts
n 12 in many organisms. 13 14 15 16 17 18
Na Mg Al Si P ) Cl Ar
22.990 | 24.305 26.982 | 28.086 | 30974 | 32.06 | 35453 | 39.948
19 20 21 2 23 24 25 26 27 28 . 29 30 31 32 33 34 35 36
K Ca Sc Ti \' Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.098 | 40.08 | 44.956 | 47.88 | 50.942 | 51.996 | 54.938 | 55847 | 58.933 | 58.69 | 63.546 | 6538 | 69.72 | 72.59 | 74.922 | 7896 | 79.909 | 83.80
37 38 39 40 4 42 43 H 45 46 47 48 49 50 51 52 53 4
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
854778 | 87.62 | 88.906 | 91.22 | 92.906 | 95.94 (99) |101.07 |102.906| 106.4 |107.870 | 112.41 | 114.82 | 118.69 | 121.75 | 127.60 |126.904| 131.30
55 56 71 72 73 74 75 76 77 78 79 80 81 82 83 &4 85 Sh
Cs Ba Lu Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132,905 | 137.34 §174.97 | 178.49 | 180.948 | 183.85 | 186.207 | 190.2 | 192.2 | 195.08 |196.967 | 200.59 | 204.37 | 207.19 |208.950 | (209) 210 (222)
87 88 103 104 105 106 107 108 109 110 111 112 113 114 115 116 1z 118
Fr Ra Lr Rf Db Sg Bh Hs Mt
(223) |226.025 (260) | (261) | (262) | (266) | (264) | (269) | (268) | (269) | (272) | (277) (285) N (289) (293)
/1l A\N
Masses in parentheses indicate unstable elements Elements without a chemical
that decay rapidly to form other elements. symbol are as yet unnamed.
) : 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Lanthanideseries @ 15 | Ce | Pr | Nd [ Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb
138.906 | 140.12 |140.9077| 144.24 | (145) | 150.36 | 151.96 | 157.25 [ 158.924| 162.50 | 164.930 | 167.26 | 168.934 | 173.04
- 59 90 91 92 93 94 95 96 97 98 9% 100 101 102
Actinide series Ac Th Pa U Np Pu Am | Cm Bk Cf Es Fm Md No
227.028 [ 232.038 |231.0359| 238.02 |237.0482| (244) (243) (247) (247) (251) (252) (257) (258) (259)




Mopto tou vepou — H,0

Water (70% weight in cells)

(7) Solid water (ice) (b) Liquid water {c) Gaseous water (steam)
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In ice, water molecules Hydrogen bonds continually 1 [inits gaseous state,
are held in a rigid state break and form as water water does not form
by hydrogen bonds, molecules move, ) hydrogen bonds.

Dipole
moment



Baoeig kot aAvcida tov DNA

Abdevivn ~*1 nm =10°m

https://en.wikipedia.org/wiki/Adenine#:~:text=Adenine%20is%200on
e%200f%20the,synthesis%2C%20adenine%20binds%20to%20uracil.

AutAn €Atka DNA
Mnkog: ~ 1 cm =102 m!!!
AldpeTpoc: ~¥2nm=210"m

| o “agnm | 3
E NN NN NN NN NN NENEEEEEEEEE

https://www.bruker.com/fileadmin/user upload/8-PDF-Docs/SurfaceAnalysis/AFM/ApplicationNotes/AN142-

https://en.wikipedia.org/wiki/DNA

RevAO-Imaging of the DNA Double Helix with PeakForce Tapping-AppNote.pdf




Mpwrteivec

Mpwrteivec ~10 nm =108 m

http.//book.bionumbers.org/how-big-is-the-average-protein/




NMwg opyavwvovTal T ATONA WOTE va AsiToupyoUv oto DNA
KOl TIS TTPWTEIVEG.

O1 BaoikEG XNMIKES avTIOPACEIC OTO CWHA MOG
TTPAYHATOTTOIOUVTAI OTTO TIC TTPWTEIVEC.

O1 TTpwWTEiIVEG BpioKovTal OTA PATIA, APTIA, JUTH, OEPUA KAl JAG
ETTITPETTOUV VA aloBavOouaoTe TO TTEPIBAAAOV PaG.

MeTaTpETTOUV TNV TPOPI) O€ EVEPYEIQ KAITOPWGS O€ Opaan.
E¢ao@alidouv TNV avooia o€ appuwoTIEG.

Emdiopbwvouyv atéAglec oTa KUTTAPA Kal puBuidouv TNV
avaTTugn.

EvepyoTtToiouv Ta NAEKTPIKA OAPATA TOU EYKEPAAOU.

AilaBadouv kai evepyotroiouv Tnv avTiypagn Tou DNA yia TN
METAPOPA TOU OTIC ETTOMEVEC VEVIEC.



AvadiTrTAwon TpWTEIivVWV

How three-dimensional structure determines function? Why do molecules and parts of
molecules assume the shapes they do? How do they fold into these shapes, and how

do they change their structure under changing conditions? The shapes molecules take
depend on the physical and chemical forces acting upon them and within them.

X-ray crystallography, nuclear magnetic resonance spectroscopy and scanning probe
microscopy, recombinant DNA, computation.



BloAoyikn pepBpavn

Carbohydrate
Hydrophilic heads
‘
‘ ; v

» ‘

” W)l /Phospholiprd bilayer
Ty
JU v f//

Phospholipid
molecule

Extracellular Fluid

Protein channel
(transport protein)
Globular protein

Glycoprotein

Cholesterol
Glycolipid

Integral protein
{Globular protein) Surface protein

Filaments of / Alpha-Helix protein © . qrohbic tails

Peripherial protein
cytoskeleton {Integral protein)

Cytoplasm

Opyavwan UANG o€ poplako TTITTEDO — loXUPA aviooTPOTTIKO CUCTNHO

TutTIKO TTAPAdEIYPa OUOXETIONG OOUNAG — AEITOUpYiag



Corona-virus <100 nm=10"m

https://www.alamy.com/stock-photo-coronavirus-sem-53859245.html

¥

El alamy stock photo
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Mopdohoyia MONON pe NAEKTPOVIKO ULKPOOKOTILO



Kottapa & Movokuttapol opyaviopol

EpuBpa aipoodaipta [SEM]

ApolBada [omTIKO HULKPOOKOTILO
Aldotaon 6-8 um =6-8 10°m HolB [ MLKP ]

Aldotaon ~60 um =6 10" m

https://en.wikipedia.org/wiki/Red blood cell https://en.wikipedia.org/wiki/Amoeba




AvOpWTLVOL YOUETEG

FIGURE 1 SEM images of human sperm. (a) A whole
spermatozoon with normal morphological features. (b) Morphological
features of a normal sperm head, neck and midpiece. A: acrosome:
MM, midpiece; PP, principal piece. Bar = 10 ym (a), 2 pm (b)

W.-J. Zhu, Andrologia. 2018;e13043 G.Nikas et al., Human Reproduction vol.9 no. 11
pp.2135—2138, 1994

: ; - - - _4 :
MopdoAoyia Kot e OTITIKO ULKPOCKOTILO "AL(IOTCLOI’]. 0.1 mm =100 Mm = 10" m ‘




MoAukuttapolL opyaviopoi

Caenorhabditis elegans

https://en.wikipedia.org/wiki/Caenorhabditi
s_elegans

Aldotaon: ~1 mm=103m




[MoAukuUTTOPOL OPYAVIOHOL

Alwdotoon: ~2cm=2 102 m

steirsns v Ros€-Lynn Fisher

http://www.rose-lynnfisher.com/books.html




7 tageg peyEBoug opyavwong tng UANG yia tn dnpiovpyia {wng

https://en.wikipedia.org/wiki/Marine _microorganisms

_ iy
Red : %
blood "

cell Animal cell Pollen

Ly
B3
7~ Protein :uman
Atom g9
@
L)L
(@ Plant cell Frog
i e
Lipids 9
Bacteria
Relatives sizes on a logarithmic scale
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Light microscope
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Electron microscope




Mathematics — Exponentials!

-Test tube

-Bacteria

-Double every second

-In 6h they fill all the tube
-When do they cover half?

-4 secs before the 6h how
much of the tube is covered?

World population, billions

6
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i
L}

10,000 BC

8000

6000

4000

2000
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1000

2000






DYZIKA METEOH

Xwpilovtal o€ TPELC BAOIKEC KATNYOPLEC

a) BaBuwtd n Movopetpa = Métpo (aplOpuntikr Tl — vouEPO)
pe dtaotaoslc uétpnong (1)

TU.X. pada, Oykoc
ATIAO voUpEPO XwpPLc povadec petpnong r.x. Aeiktng StabAhaong

B) Aravuopatika =2 MeEtpo (voupepo) pe SLAOTACELS LETPNONCG,
StevBuvon kat dopa (3)

TL.X. TaxVINTO, €nLtayuvon, Suvaun
Oa to oupPoAilovpe pe “bold” ypapuata. M.x. to Stdvuopa tng
Toxutntac u Ba to cupBoAilovpe pe u. Avtiotowxa a, F KA.

v) Tavuotéc =2 (9)
TL.X. TIOAWOLLOTNTA, EAQOTIKEC OTABEPEC CWUATWV
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Zuvoyilovtac yia ta AIANYZMATA
KaBoplopog onpeiou
SUVTETOYHEVEC Juotnua avadopag

1D, pa [x] o r (X - @
e X =

2D, 6Vo [x, ]

3D, tpeLg [x, Y, Z] : Point (x,y,z) ; = yé’ j 4z
r_»

X-Axis l-, j, k r)

Ol ouvioTwoec ival aAyeBpikot apbuot (dtabétouv mpdonuo)



AyyAkol cupBoAlopol

2UVOLPTNOELC

nuoe sin@ [sinus]
ouvO cosO [cosinus]
Jols tanO [tangent]




‘ABpolopa SLaVUoUATWVY

MpbéoBeon Sravuopdtwy (n apxn tou 2o
oto népag tou 1°v)

B

A fo i+

AvtipetaBetikn WBidtnta

C=B+4 /],

B

MpbdoBean YpnoLUOTOLWVTAS TOV Kavova
tou naparinioypippou

Apxn = apxn Tou TPWToU
Mépag =2 mMéEPAG TOU SEVTEPOU

Awadopa Stavuopdtwy?

Apxn = mépag deutépou
Mépag = MéPAg MPWIoU

Zuviotwoeg dtavuopatog  Movadiaia Stavuopata
Q¢ TPOG CUYKEKPLUEVO GUOTNHA CUVIETAYUEVWVY

(@)
y | Iuviotwoa Slaviopata tou A | @
H ¥ Movabiaia Staviopara otig
I SteuBUVoELS X,y
o
J
4
i
. g 2D
® ” ;
Mropoupe va ypaoupe 1o
y Sudvuopa A wg aBpolspa...
(b) N TR 5 B T T
wit L A= airhi
_..---I ZUVIOTWOEG Tou A H 1
y rv) I x
7 i i A
/ i
Y i
i | " PP |
A_y = Asinf : H | Movadiaia Slaviouatall, j, k |
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H ouviotwoa B, elval apvntikr. To avtiotoo
Suavuopa kateuBiveTaL oto -x

Kat ot Suo ouvioTwoeg tou € Elval apvnTikeg ‘

I Twv A kal B

Ta HETPA TWV GUVLOTWOWY Tou R poKUTTouy
and To dbpolopa TwY avTLoToiXWY Twv A Kal B

R=A,+B, R =A+E




OEQPOYNTAI INQZTA

ouvB = NPOOKEIPEVN KABETN / unoTeivouoa
NUO = anévavTi KABETN / unoTeivouoa
QO = anevavTi KAOeTN / NPOOKEeiPeEVN KABETN

MuBayopeio Bswpnua (unoteivouoa)? = (NAsupa 1)2 + (nAeupa 2)2
EuBadodv / nepipepeia KUKAOU
EuBadov TeTpaywvou/ napaAAnAoypaupou

AVTIOTPOQEG TPIYWVOUETPIKEG GUVAPTNJEIG
TOENMX, TOEOUVX, TOEEPX
Moia ywvia B £xel NuB=x, ouve=x, epB=x

AiBveic oupBoAiopoi

sin 2 nu

COS = OuV

tan > €@ [eniong asin,... f arcsin..., sin"l... kal ef®) > expf(x)]

EowTEPIKO YIVONEVO dIaVUONATWV
EINAI MONOMETPO c=a-b=abcosb

EEwTePIKO YIVOUEVO SIAVUOHATWY .
EINAI AIANYZMA c=aXxXb =absin &k

c: axb

k




lotopka 6edopeva - EmotApn twv apxaiwv EAAAVwyY

QalAnc: O natepac twv MabBnuatikwv. NMuBayopac: 0Ao To
CUMTIOV UTTOPEL VaL
J mepypadel pe
aplBpuouc.

ApPLOTOTEANG: ZUOTNUATLKOTIOINOE TN AOYLKK) TIOU
amoteAel Tn BAon TNG EMLOTAMNC.




H I'n 0T0o KEVTPO: [EWKEVTPLKO CUUTTOV

ApLOTOTEANC: [TtoAepaioc:

. H I'n eivaw to kévtpo tou . 100 p.X.

oV UITOVTOC. . TeEAelomolnoe 1o POVTEAO TOU

. Ta aoTépLla Kat oL TAQVATEC AplototeAn

KLVOUVTOLL. . Kataokevaoe vmoloyLotn yLa

. ZUOYXETLOE yLa TTpWTN $opd TN TPOBAEYELG AOTPOVOULKWY

SUuvapn pe KwvnTka amoteAéopata  KWWNOEWV.

OWHATWV. Neie e IR sy e

—> Zwpo OTo omoio aokeitat s 7 /N 1) D\ e

otaBepr SUvapn Kweitat pe TN ™)

otaBepn tayxvtnta. NQZ TO ;_ !

KATAANABAINETE? . == H
..‘@_\' . ‘:','.

Ewkova tou koouou yia navw oo 2000 xpovia.



O NALOG oTo KEVTPO: HALOKEVTPLKO LOVTEAO
Apiotapxog o Zapog (310-230m.X.)

Nicolaus Copernicus (1514)
. To FewKEeVTPLKO HovTEAO €ival apkeTd ToAUTAOKO . .. Ockham’s Razor?
. OL tpwTEC TOU pEAETEC bev anedwoav
. “On the Revolutions”,

TunwOnkKe to teAeuTtaio £€1o¢ tNS {wng Tou.




Galileo

. TeEAelomoinoe To TNAECGKOTILO IOV KATAOKEVACGONKe To 1608 waTte

va tetuxaivel peyebuvoelg 30x.
. Aev TtioTteve otnNVv 0pBOTNTA TOU YEWKEVTPLKOU

LLOVTEAOU

. E€&€bwoe to “Dialogue Concerning the two
world system: Ptolemaic and Copernican”




Kepler (1571 - 1630)

. Xpnotlpornoinoe ta aotpovoulkd dedopéva tou Tycho Brahe’s
Kol TtpOTelve Bewpla yla EAAEUTTLIKEG TPOXLES TTAQVNTWV
- 2 Ue 8 polpec¢ aouupwvia UE T MEPpAUATIKY SESOUEVA

. TPELC VOUOL YLa TNV Kivnan TAavnTwy
- OL TPOXLEC TWV IAQVNTWYV Eival EAAEUTTIKEC
- O€ (00 XpOoVIKd dLaoTruata Evag mAavitng otnv TpoxLa
Tou Slaypacel ioa epBada
- EOWOE OYEOELC TOU OUVOEOUV TNV MTEPLOOO MTEPLPOPAC
UE TN HECN amOOoTACN TOU AaviTn arto tov nAto

Marti ot mAavntec akoAouBouv autoug
TOUC VOUOUG?

Kivnpatiki



N ewto n 1643-1727

MéexptL tnv emoxn tou Newton, OAeC oL PUOLKEC Bewpleg
nepLeAApPavayv HOVO Ta LEYEDBN TOU XPOVOU KOL TOU XWPOU.

O Newton yla mpwTtn Qopda ELONYAYE TNV Evvola TNG Ualoc.

Juvemela: 16wo¢ vopog Loxvel yia OAEZ tig paleg!

The Mathematical Principles of Natural Philosophy: Principia

Auvvapikn



Principia : N€oL oplopol

Principia opilel tpelc “OepeAlwdelc noocotntec”

Mnkog, Xpovog, Mala

Meter Second  Kilogram

WG METPOLUEC KOl OLVTLKELMEVLKEC TIOCOTNTEC.



MONAAEZ METPHZHZ

Ynapyel Eva nAR6oc ano povadec HETPNONC NOU
OUVOEOVTaI HE EVA (PUOIKO HEYEDOC.
n.x. Taxutnta = USA, GB og miles/hour

EU o Km/hour

NOAEUIKa agpookagn o Mach

Ol ENICTANOVEC ava TOV KOOWO EXOUV OUHPWVIOEl NMwC Ol
£NIONUES HOVAOEC PETPNONC Eival AUTEC MOU OPICE TO
AIEONEZ 2Y2THMA MONAAQN (SI)

Ynapyouv ol @EMEAIQAEIZ MONAAEZ pctpnonc
(opifovTal aveEapTNTWC PUOIKWV VOUWV) Kal ol NMAPAIQIrE
MONAAEZ petpnonc (opifovTal ano CUYKEKPILEVOUC
(PUOIKOUC VOUOUC od ouvapTnon BepeAiwdwy Hovadwy
METPNONG N AAAWV Napaywywv Jovadwv PHETPNoNG)



AIEONEZ 2Y2Z2THMA MONAAQN

(S1)

MoooTnTa

‘Ovopa

Movadag EHENAC

OEMEAIQAEIZ MONAAEZ TOY SI

Mrkog
Mada
Xpovog

HAekTpIKO peUpa
OepPOdUVAIKD
Beppokpaaia
'EvTaon QwTevig
akTIvoBoAiag
MogdTnTa UANG

Meter m
Kilogram kg
Second S
Ampere A

Kelvin K

Candela cd

mole




OEMEANIQAEIZ MONAAEZ 2TO Sl

Ovopa
povabag

Bepehunbeg XiNdypappo
Bzpehnbec Métpo

Ozpchnddeg AeutepdAeTITo

OzpeAndeg Autrép
Orpehubeg KEABWY
Brpehudeg Mok

5 Kavtéh
OzpeAnodeg ROVIEAR

Knpio)

oupTrAnpwpankd | AkTivio

cupTrAnpwpomkd| FTEpaKTIiIo

Length M ass Time

Aiebvic
oupPoho

kg

m

mol

cd

rad

sr

Méymnou Opiopog povabag
MaZa .To Xidoypappo eivar n pada Tou mpatutrou XiMoypappou, evag kuhivipou amd ipidiolyo Asukdypuoo Trou uAdooeral oTo Aiefvig
Cpageio Métpwy kai ZTabipwy Twv Zefpuv omn [aldia.
Mrjkog .To Métpo eival n amdoTaon Trv otroia Siavisl To QW OTO KEVO OF Xpoviko Bidotnua ioo pe 1/299.792.458 deutepdhema.
Xpdvoc .To AeutepdAetro eivan n xpovikn didpkeia 9.192.631.770 mepiodwy Tng axrivofohiag TTou avrigToixei oTnv peTaBaon Glo

uTrépAeTTTwy EvEpyEiakay oTaBudy TNg KaT@oTaone eEAdxIoTNg EvEpyEIag Tou aTépou Tou Kaigiou-133 ("**Cs) os Beppokpaaia 0 K.

E . | To Apmrép eivan To oTaBepd nAekrpikd pedya To otoio 6rav diamnpeital oe d0o euBlypappous TTapdAinioug aywyolc ameipou
1 NAEKTD . . . . . . - - . = =
L LT prikoug kai apeAnTéag Siatopric, TomoBeTnpévoug ot amdoTaon 1 pétpou oTo Kevd, Ba mapriyaye peTadl auTay Twy aywywy pia

peldyarog . 5
Suvapn fon pe 2X10° violtov av@ pétpo prikouc.

ArrdAurn . . i ) ) ) ) )
To KEABwv eivan To kAGoua 1/273,16 e améAutng Bepuokpaoiag Tou TpiTAol onpeiou Tou vepoU.
Ospuokpaoia b KAdoua ng g BepHokpaviag Tou Tp n vepog

To MoA eival n TogdmTa piac ougiag ou Tepigyel Tooeg aTonyeiwdeig ovidTnTee doa sivan Ta dropa ot 0,012 yihidypappa

Nogérnra Ouaiag -
kaBapol dvBpaka-12 (*4C)

‘Eviaon H Kavréha eival ) putenn évraon, ot pia Sedopévn BietBuvon, piag Tmyrig mou exmépTmer povoypwparkr aktvoBolia pe guyvitnra
QurevoTnTag 540X10"% Hz ka1 éxer évraon akmvoBohiag oy kare(fuvon autr fon pe 1/683 Watt avé oTepakTivio.
i s To Axtivio eivar exeivn n emrimredn ywvia n otroia 6tav yiver emrikevpn opifel 16£o, oe omolodriToTe KikAo, pe PAKOG 00 pe TV axTiva

ToU
To ZrepakTivio eival ekeivn n oTeped ywvia n omoia 6Tav yivel eTrikevipn opilel cgaipikr TEpIOXR, Ot omoiadnmoTe ggaipa, pe
eubaddv igo pe To TETpayWVO TG GKTIVAG TNG.

Mnkoc [LY, Mfi-[?]/,f'(eét”q
Mado [LO,MLTO]
QuunBeite TG CUVIOTWOEG

XpéVO(; [LO,MO,TI] Stavuopatog!!!!!

LIEDEQ Ywvia



. ‘Ovopa ;
MooornTa Movédac ZopBolo

AIEONEZ | =~ moreswowssrors
Z Y ZT H M A 'Oyfoc; Eﬁ?ﬁfb WETPO
MONAAQN (SI) | zxme -

MukvoTnTa palag

Iooduvapeg
povadeg

KUBIKO ué_Tpo
TayiTnTa Meter ava
second
. 5 - Radian ava
2U Xvotnta [ |9 M 0 ,T_l] Fwoviakn TaxuTnTO second
F Meter ava
TOL)(UTF]I‘OL [ |_:l A MO ,T-1] Enirayuvon second oTO
Erued L1, MO,T Radan o
= adian ava
T[LTGXUVOT] [ ’ ’ ] Fwviakn emraxuvon second agTO
0 1 1T-2 TETPAYWVO
AUVQIJ.I’] [L ’ M fT ] Alvapn Newton kg m/s?
M 3 Nigon Pascal N/m?
LEON: Epyo/Evépyeia/noootnra 1 o N

BeppoTnTag
Toxuc Watt W /s

MogdTnNTa NAEKTPITHOU
(NAEKTPIKO POPTIO)
Alagopa duvapikou/
NAEKTPEYEPTIKT dUvapn
'EvTacn nAekTpikoU
nediou

HAekTpikr) avtioTaan Ohm V/A
XwpnTIKOTNTA Farad As/V
MayvnTikn por Weber Vs
Enaywyn Henry Vs/A
MukvoTNTa PayvnTIKAG 2
pong (payvnTiko nedio) Ul U Whiem

Coulomb As
Volt W/A, J/C

Volt ava meter N/C




MOAAATIAAZIA /
YINOMOAAATIAAZIA MONAAQN

NMOAAATAAZIA
Kilo [k] 1000 10°
Mega [M] 1000000 10°
Giga [G] 1000000000 10°
Tera [T] 1000000000000 | 10%?

YMNOMOAAAMAASIA
deci [d] 1/10 107
centi [c] 1/100 10
mili [m] 1/1000 107
micro [] 1/1000000 10°
Nano [n] 1/1000000000 107
pico [p] 1/1000000000000 10712
femto [f] 1/1000000000000000 | 102




Malec atopwyv

Mot TNV TIPOCEYYLOTLKI EKTLHNON TNG HATAC EVOC ATOHOU
xpnctuonmouvrat oL atouu(sq uova&eq nalac “u” mou opilovral wg to
1/12 evdg oudétepou atopou C? otn Baowkr tou kataotaon (~1.66
1027 kg/u).

Mo kaBe otoxeio n pala EVOC ATOUOU TOU €ivol MEPLTOU 0 Ha{LKOG
TOU apLlOUOC (armo Tov eEPLOSIKO TtivaKa) EML TNV ATOULK povada

nadac.

() H nuwomra TOU 0L6r]pou Fe eivat 7900 kg/m>. Mota givat n peon )
andotoon HETaEy SU0 atopwy Tou; [2.3 A]

Mooa elval MEPLUTOU TAL ATOMA TTOU TIEPLEXOVTOL O £V TUTILKO KUTTAPO
ue dtaotaon (20 um)3 av 6exBoU e MW TUTILKEC ATTOOTACELS LETOEY

TwV atopwy eivat 0.25 nm;
500,000,000,000,000
< ] 5




The Periodic Table

The six elements highlighted in

1 yellow make up 98% of the 2
H mass of most living organisms. He
1.0079 4.003
3 4 5 [SVe 7 8 9 10
Li Be : B ¢ N (o] F Ne
6.941 | 9.012 Elements framed in orange 10.81 | 12.011 | 14.007 | 15999 | 15.998 | 20.179
are present in small amounts
1 12 in many organisms. 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22.990 | 24.305 26.982 | 28.086 | 30.974 | 32.06 | 35.453 | 39.948
19 20 21 o 23 24 25 26 v ] 28 : 29 30 31 32 33 34 35 36

K Ca Sc Ti A" Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.098 | 40.08 | 44956 | 47.88 | 50.942 | 51.996 | 54.938 | 55847 | 58.933 | 58.69 | 63.546 | 6538 | 69.72 72.59 | 74922 | 7896 | 79.909 | 83.80

37 38 39 40 41 42 43 + 45 46 L 1 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
854778 | 87.62 | §8.906 | 91.22 | 92.906 | 95.94 (99) |101.07 |102.906( 106.4 |107.870 [ 112.41 | 114.82 | 118.69 | 121.75 | 127.60 |126.904 | 131.30

55 56 71 72 73 74 75 76 77 78 79 80 81 82 83 s 85 86
Cs Ba Lu Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.905 | 137.34 J174.97 | 178.49 | 180.948 | 183.85 | 186.207 | 190.2 192.2 | 195.08 | 196.967 | 200.59 | 204.37 | 207.19 | 208.980 ( (209) 2100 (222)

87 88 103 104 105 106 107 108 109 110 111 112 113 114 115 116 17 118
Fr Ra Lr Rf Db Sg Bh Hs Mt
(223) [226.025Q (260) (261) | (262) (266) (264) | (269) (2‘681 (269) (272) | (277) (285) | (289) (293)
/l AN

Masses in parentheses indicate unstable elements Elements without a chemical
that decay rapidly to form other elements. symbol are as yet unnamed.

. 5 57 58 59 (S0 61 62 63 64 65 bb 67 68 69 70
Lanthanide series @ 15 | Ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb
138.906 | 140.12 (140.9077| 144.24 | (145) | 150.36 | 151.96 | 157.25 | 158.924 | 162.50 | 164.930 | 167.26 | 168.934| 173.04

o i 89 a0 91 92 93 94 95 9% 97 98 99 100 101 102
Actinide series Ac Th Pa U Np Pu Am | Cm Bk Cf Es Fm Md No
227.028 | 232.038 (231.0359| 238.02 [237.0482| (244) (243) (247) 247) (251) (252) (257) (258) (259)




Opiopoc NMNIAZ kai
2TEPEAZ TQNIAZ

Movada pEtpnong yla s=r
U =1 (rad) = adidotato péyebog!!!

Ml s oo pe TNV nepldEpela KUKAOL (21r)

§=%E=2E

r
AA\ec povade¢ 2 Moipecg (1) & Babpot (B)

g _u _p
27 360 400

Movada petpnong yia A=r?

() =] (sterad) > adidotato péyebog!!!
MNa A (oo pe tnv erudavela adpaipag (4mr?)
47

2
r

()= =4r




| IA ECA2KHZH

[Toia n TaxutnTa £vog autokiviitou Trou Kiveital ue 100Km/h og m/s? S
*H emitdyuvon Tng BaputnTtag sival g~10m/s2. ZuykpiveTe TNV eMTAXUVON QUTA HE TR
MEon emmiTayxuvon Miag Ferrari Trou yia va emitayxuvel amé 0-100Km/h xpeidletar 4.5s.

*[1éon eivail n duvaun (oe N) Trou aokei éva cwpa 100g oTo XEp! pag; B =mg
«Xpeialovral ~8min wTtog yia va Bdoel To pws (c=300000Km/s) Tou RAiou ot évav
TTaparnenTti otn yn. MNéon eival n améoctacn yng — nAlou oe Km; =s/t

*Av BpiokopacTe o€ diacTnudétTAolo TTou Kiveital e 15000Km/h o réoa Aetrrd Ba
@Bdooupe atd Tn yn otov RAIo; ot TTOCA £TN;

*Av To dTopO Tou UBPOYOVOU UTTOBETOUE TTWGE £xel dyko 1A3 Téoa daropa udpoydvou
Xxwpdve o 1nm?3; méoa og 1um3; méoa o 1Tmm?3; méoa oe 1m3; (1A=10-0m)

*[Toia n ypappIkn TaxutnTa u evég avBpwTtrou atov IonuepIvo; (u=wR, 6tmou w=2tf, f n
ouxveTtnta treploTpo®ns TnS yng, R=6400Km n akTiva TnG yng)

*ZPAIPIKOC ACTEPAG VETPOVIWYV EXEI akTiva 4Km kal pdla éon autrh Tou nAIou pag
(1033g). Moia n TrukvéTnTd Tou; Modoo Ba Juyilel évag kKUBog 1ecm3 av agiapeBei amd
autév; d =m/V

*['1a Ta nAekTpopayvnTiKa KUpata ioxuel c=fA étrou f kal A n ouxvéTtnTa Kal T0 KOG
kUMATOC Tou QWTOC. Bpeite T cuxveTtnTa yia ewe aktivwv-X (A=20A), utrepitudoug
(A=250nm), kékKivou ewTo¢ (630nm), uttepuBpou (A=5um), PadIoPWVIKWY KUHATWY
(A=5m).



2YNAPTH2H

Movoonuavtn avilotoyio evog aplOuou x og evav aplOpo y
To x avtiotolyiletal oto y peow tNC (dtadikaoiag avriotoiyxong) f

K ysz(x) B

Mola n ocuvaptnon? B

A

Oyt ouvaptnon (SueAng oxéon)

Bo—p— |
|\

Y

Medio oplopou, D, TN avtiotolkiag to cuvolo Medio TLpwy, R, TNC avTioToLxiag to
TwV X (tou A) yLa Ta ool UTAPYXEL avTloTo it ~ oUVOAO Twv Yy (Tou B) yia ta omola
oc y (tou B) UTIAPXEL avtlotolyia og x (tou A)



[PADIKEZ NMAPAZTAZEIZ

Ovopaloupe ypadnua tne avriotowyiag f: A= B 1o cUVOAO TwV
SlateTtaypEVWY (EUYWV X, Y UE X, Y avrikovta ota A kot B yla ta omola loxveL
y=f(x)

Toa Slatetaypéva autd {eVyn avamopLoTWVTAL O KAPTECLOVO SLaypappa
(ypadikn mapdaoctacn)

H ypopwky mopdotacn g ouvvoptioeos f
ooiveror oto oyfua 2. Bpeite to medio opiopov, ta
OLOOTNHATO LOVOTOVIAG, TIG AVoElg TG e€l0MGEMG
f(x)=0, g MWoeig ¢ avichoeng f(x) >0 xat

115 Moeic g eéiohosng 2/ =32,

Inuewoelg, Zreépavoc Kapvabac (Madnuatikog)



[PADIKEZ MAPAXTAZEIZ

e Afovec

e KAlpakec kot otouc Suo atovec (Oev
aratlteitaL va ivalt LoLeg)

* MégyeBoc kat povadec petpnong kabe asova
e TortoB<tnon onueiwv (x,y)




MAPAAEITMA TPADIKHZ NAPAZTAZHZ

HEEEEEEEE-E

EmiAoyn aiovwyv

KAipaka

Meipapatikad onueia

ol

i )
KaptroAn e

R=V/l = I= (1/R)V
y= a x+b AC : a




