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6) OLad 515 Alag eivat katéAAnA
7)To wpoks POYPapp o 8 AoveLty AolBnon;
Zuyypdupara, Maveniot £G Zi i KaBblov  Aiyo  Apketd oA Mapafohd  AZ-AA
" R w (LG @) ©
8) KaAUTITEL TO IEPLEXOUEVO TOU GLYYPG v UAn Tou

9) KaAUTITEL TO MEPLEXOUEVO TWV MAVETLOTN LKWV ONUELWOEWY TV UAN Tou pabruarog;

10) Néoo kahd 8; tte v GTNTA TWV XOPNYOU jul y

11) N600 kaAr KPIVETE TNV MOLOTNTA TOU MEPLEXOPEVOU TWV MAVEMLOTAULAKWDV ONUEW TEWV;

12) N6006 KaAn KpIVETE TV MOLOTNTA TOL TIPS U UTOO’ kol LAKoU (av {ran);

13)Exete éykapa ta ouyyp aupata ot 51aBeon oag yia va HeAETHOETe 0T SLapKeLa TOU
eaprivou;

14) X v Kevepikn BipAoBrikn tou Naverotnuiou r tou TuApatdg oag;

KaB6Aou Aiyo Apxetd MoAd  NépaMoAd  AZ-AA
Adaokahio [t) (@ 3) @) (5)

15) Zag e€fynoe 0 S16GoKwWV T oNUacia KaL TOUG 6TEX0UG Tou paBipatog;

16)Hrav 1166 0 516 oug

wou;
17) Kplvete IKavomon Tk Tnv 0pydvuon Kot tn ouvoxn Twv napadooewv;

18) Zag kivnoe 1o evlladépov yia to uadnua o tponog Sidaokahiag;

19)n, i 08164 ™m latou A 0t0 £NinESO Y wv i WV;

20) EvBappuve 0 S15Gokwv Toug GottnTéS va SIHTUNIWVOUY ANOWELS - EPWTACEL;

21)Kpivere KA ThY iatou 5164 UE TOUG HOLTNTEG;
22) AnavioVoe KaravonTd o 518 oKWy oTIC EpWTNOELS 0ag;

Tou ¢ ot H

23)Hrav ouvennig n
24) Avéntuge o 515aokwy Tn cuvepyaosia e Toug pottnTég;

25) O tpénog e€éraong Tou padrparog cupBaAleL oty enitevén Twv oTéXWV Tou Siddokovry;

26) Xpnowonotovral Texvohoyieg tng MAnpodopiag kat Emkowvwviag yia Tig avaykeg Tou
paBipatog;

Odnyisg 0pOic supmllpocNS EpOTIRATOLOYiOV: -

AEN EINITPENETAI H XPHEH ®QTOANTITPA®QN. TA ®QTOANTIIPA®A AEN ANAI'NQPIZONTAI AIIO

TO LYETHMA ANAI'NQPIZHE TQN ®OPMON KAIAEN OA TINONTAI AITOAEKTA.

* Inperbvete my andvnon zov mbupeits pe Eva X evrde Tov avtiotoyov keitol. II ]H” |”l| I” |IH || ” |
8'682312°030337

« Emtpéneton pévo pio ambvinon oe kabe epdnon.
e v cupmApmoT Tov kwdKoD Tov Sivel 0 S18GoKoVTag CPTANPOOTE KABE apBud evids evog KeAoD.
. * SUUTANPOVETE TNV ATV TNTIKY QOPHE HE HADPO 1) OKOVPO UIhe GTVAS. M1 pnoiponoeite KOKKIva 6TLAG, poAb, Téves. .
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EPQTHMATOAOTIO METANTYXIAKOY MAOGHMATOZ

Mpoéypappa METAMTUXLAKOV ZTOUdwv: Yroxpewrik NapakoAoidnon:
Axad. Etog: MaBnpa: - ASdokwv: o
A. To Mé&6npa: KaBohou Ao Apxetd  MoAd  NépaMoAd AZ-AA

(1) @) 3) (a) (s)
1. Ot oTO)XOL TOU pHabpatog frav cadei;

2. H UAn mou kahOdBnKe avTamokpLvéTay 6TouG oTOX0UG Tou uaBrparog;

3. OL8Lahégerg/napouoidoels tng Bepatoroyiag Tou pabrpatog frav KaAd opyavwuEVE;

4. To eKMaIS eUTIKG UALKO TTOU X Bnke Bory otnv kaAOTEPN dnon Tou
Béparog;

5. H npotewouevn BLBAoypadia odg Snutobpynos to eviiladé, ya Epw EpELVA;
6. Nooo edkoAa SlaBéaun frav n BipAloypadia tou padrhpartog oty Tunpatkn/Kevipikn
BiBAL0BKN;

7.MN6o0o §Uokoho Bewpeite OTL ATav TO PaBN A OE GXEon Ke TO eninedo yvwoewv/Seflotitwy
Tou Slabétete;

8. Ta kpitipla BaBpordynang/a§loAdynans tng enidoari oug frav oadn;

B. H a§1oAéynor| oag pe ypantéq/mpodopikéG Epyacies: K“?::‘“ "(‘;;’ “’;‘;"‘ “;’:)"’ "“‘:;}W Az-0A
9. To/a Bépa/ta tg/twy epyaciac/wv oag avatédnke/av eykaipwe;

10. Exete otn S1EBE0H 0ag TO AnapaitnTo EPELVNTIKG UAKG (évtuno/nAektpovixd) otn

BiBMOBKN;

11. Ymapyet driynan amnd tov/tn) 5164
12. H/Otouy évn/eg epyacia/eg oag BonBa/ovy va oete ) 6 Aoyla tou
HaBiuatoc;

voa;

KaBdrou Aiyo Apketé NoAd  NapafoAd A=-AA

I Epyaiomiplo: w @) @ @ [5)

13. Nboo cuvadels fTav oL EpYacTNELaKEG AOKAOEL HE TO BewPNTIKO HEPOS TOU padhipatog;
14. Ndoo cadeic Bewpeite STLATAY 0L OTOXOL TWV EPYACTNPIAKWY AOKNTEWV;

15. Z£ nowo Babud Bswpeite 6T emrelxBnkav oL aTOXOL MOV Eixav TEBEL;

16. Ze noto BaBud kah oLepy 1PLAKEG CoKOELG 600 51 Kkate otn Bewpia Tou
HaBrparog;

17. Semowo Pabud oag PorBnoav va katavoroete doa udBate Bewpnukd;

18. Ze mowo Badpé oag BorBnoav va avfhoete tig Se§0TNTéG 0ag oe oxéan pe TV ewdikevon oag;

19. N6c0 MAfpNG eival 0 eEOMALOHOG TTOU XPNOLUOTIOLEITE YIa TNV EKTEAEDT TWV EPYACTNPLAKWY
AOKACEWY;

g " KaBéhou  Aiyo Apxetd  Mokd  Népafodd  AZ-AA
A. O/H Middokwv/ovoa: ) @) ) @ )

20. Opyavwoe owaTd v napouciaan g Sidaktéag UANG;

21. Katdp: va oag Snuoupyn Stadépov yLa To avtikeipevo kae T BepatoAoyia tou
uabrparog;

22.3ag EVNHEPWOE EMAPKWG VLA TATIO TTPOOGATA EPEVVNTIKA TTOPITUOTA OXETKG HE TO HABNUa;

23. AvéAuoe kanap { ™ 6 Aoyia tou y HE TPOTO KatavonTtod;

24, 3aG eVBAPPUVE VO OUMHETEXETE EVEPYQ Katd T SLAPKELR TWV Stahé§ewy;

25. Htav oUVETG OTIG L H Tou/tng (r.x. o ot £ykatpn 516p6:
EPYQOUDV);

26. Hrav yevika Stabéowpog/n yia ouvepyacia pali oag;

KaBéhou  Alyo  Apkexd  MoAd  MépaMohs AZ-AA

E. Q¢ Metantuyiakdg/f portnrig/tpra: ) s = by i

27. SuppETElXa EVEPYQ OTIG SLEALEELG KaL OTIG CUTNTAGELS.

28. Napéd g epyaocieg, \ EVTOG TWV

29. MeAetovoa ouo G v UAn 10U pad

30. AdLEpwva xpOVo yLa PEAETN TOL OUYKEKPLIEVOL paBripatog o eBSopadiaia Baon:
KaBdhou (0-2 wpeg), Aiyo (2-4 wpeg), Apketd (4-6 wpeg), NMOAL (6-8 wpeg), Ndpa NoAs (8+ wpeg)
31. Oewp Mwe PEATLIONKE T0 ENINESO TWV YVWOEWY HOU HE TNV AouBnon tou

HaBApatog.

. . Jum

1 TI0IE -

030221

24




] . pt. Y. ) AN Nggz)

rl' I h”*h v

(o)
B Kanloz NANEMIZTHMIO NATPQN @

EPQTHMATOAOTIO ANOTIMHZHZ
EPTAZTHPIAKOY EKMAIAEYTIKOY EPTOY ANO OOITHTEZ

Turpo: TitAog pariparog:
AxoSnuaiko rog: EpyaotnpLakr povado:
'Erog dpoitnong: A B r A E T Eni rrruyiw
Mposto : KaBdrou Alyo Apxetd MoAd  Népafodd A=-AA
bostoipala w @ @ @ )
1) Néoo cuyvé napakolouvBeite g napad Tou avtioTolou pHadhpaTog;
2) Yndpyer ouvSeon g ANG TV £py 1PLAKWV AOKATEWY HE QUTH TWV TApasOoEwWY TOU
nabrpatog;
3) To 515aKTIKG KaL EMUKOUPLKS TPOGWITKG TWV EPYAOTN PLAKWY QOKAOEWY O4G EVIUEPWOE yia
g SUOKOALEG IO B AVTIHETWTHOETE OTIG CUYKEKPLUEVEG EPY 1P LaKES 1l 7
4)Néoo Tk fTaY N npoetolpacia oag yia (A Tpwv) T CUMPETOXT 0ag OTIG

EPYQOTNPLaKES AOKNOELS;

5)Hoaotav evipHepw HEVOG OE BEPATA LYLEWIG Kat aODAAELQG OTIG OUYKEKPLUEVES
EPYAOTNPLAKEG AOKNOEL;

Zyéoelg 515 0 516 Evwv & petal twv St6aoKopuEvwy:

KaBdrou Alyo Apketd NoAd NépafoAd  AZ-AA
(1) ) 3) (@) (s)

6) 2 o0 BaBO OLEPYAOTNPLAKEG AOKITELG QITALTOUV TNV EVEPYO GUUUETOXH Tag;

7) Oswpeite Betikd ™ Py oag pe Toug idd VTEG TWV EPYAOTNPLAKWY AOKATEWY;

8) To BI8AKTIKG KAl ETUKOUPIKO MPOCWTIKG TWV EPYACTNPLAKWY AOKNOEWV 04G SiveLtn
Suvardtnta va oulntdre pali tou Tig SuokoAieg oag;

9) To S18AKTIKS KAt ETUKOUPIKO TP OCWITKO EPYAOTNPLAKWY AOKATEWV PowBnoe

) GUVEPYaOsia 0ag HE TOUG GURPOLTNTES 0ag;

10) To S15aKTIkd Kat EMKOUPIKO TPOOWITIKG EPYACTNPLAKWY AOKATEWY 0dg Snuolpynoe
npdodeta kivntpa yia va avtanokplBeite kaAvTepa oTig Onoubég aug;

Mepiexd £ v 5 j épyou: KaBéhou Aiyo  Apkeeé  MoA0  Népafold  AZ-AA
" A oy (1) @ @) (@) (s)

11) Ze nowo Padpd vivovral aokroelg arhiig eniSe1Eng ota mAaiola Twy EpYaoTnpLakwy
QoKAGEWY;

12)Ze noto Badpd yivovral mpaypotikd epyactnplaka netpapata ota niaiow twv
EPYQOCTNPLAKMY AOKOEWY;

13) E€nyouvrat kaAd oL Baotkég apxEg TwV MEPAPATWV/aoKioEwY;

Ai6aKTIKG UMIKG: KaBéhou  Alyo  Apkerd  MoAd  Ndpafodd AZ-AA

) ) (3) (@) (5)
14) N600 IKaVONONTIKG EivaL TO SLEAKTIKG UAIKG TTOU 0O APEYETAL LA TV EPYAOTNPLAKK 0XG
exnaibevon;
Yrodouéc: KaBéhou Aiyo Apretd MoAd  NapafoAd AZ.
HEG: (1) &] (&) @ (s)
15) Néo0 nARpPNG ivat 0 EE0TMALOUOG TOU XPNOLULOTOLELTE YLa TV EKTEAEDN TWV EPYACTNPLAKDV
QOKICEWV;
Todmoc-uéoa 515 Alcre kot otétoAd KaBdéMou Aiyo Apretd MoAd  nNépafodi AZ-AA
POmog-pé ¢ (1) () 3) (@) (s)

16) Ndo0 GUXVA XPNOLHOTIOLEL O SISACKWY OTIG EPYACTNPLAKEG AOKMOELG VEEG TEXVIKES
Sibaokaliag (powerpoint, internet, k.&.);

17) Né00 kavomonTké Bplokete Tov tpoéno Babuoloyiag oag oTiq EpYaoTNELUKEG AOKAOELS ;

£ <. ‘< 24 Ta: KaBéou Aiyo Apketd NoAd NépaNoAd AZ-AA
(1) ) 3) (@) (5)

18) Oewpelte BTk yia TNV OAOKANPWHEVN EMLOTNUOVIKT 0GG KATAPTION T CUKMUETOXH) 0ag OTIG
OUYKEKPLIEVEG EPYQOTNPLAKEG AOKOELG;

19) N600 exTpdre 6T BonBolY 0L CUYKEKPLUEVES EPYAOTNPLAKES AOKMOEL 0TO HEAAOVTIKO
enayyeApd oag;

Odnyisg ophiis cupmifpoong epoTyuatoioyiov: .
AEN EIMITPEITETAI H XPHEH ®QTOANTICPAOON. TA ®QTOANTIIPA®A AEN ANAI'NQPIZONTAI AIIO
TO LYETHMA ANATNQPIZHE TQN ®OPMON KAI AEN OA TINONTAI ATTOAEKTA.

* Inuetdvete ™y andvmon nov embupsite pe Eva X evrog Tov avtiotoyov kellod. ” || || m || "I”I” II| I || IH
» Emtpénetal povo pia andvnon os ke spdnon. 3'909318"245905
* T TV cuurhipecT ToL K31KoH 1o diver 0 diddokovtag copuninpdaote ke apiBpd evog evog Kerov.
. « SOUTANPOVETE TNV ERAVTNTIKT QOPRA HE PO T 6KOVPO phe 6TUAG. M zpnoiponoteite kOKKva GTVAG, pohbPia, Téveg. .
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MANETNIZTHMIO NATPON
MONASA AIAZ®ANIZHE MIOIOTHTAZ [MO.ALT)

Tunpares - Mpommnpera MaSparal > "B {T?

Turua Tunuao BioAoiag
Zxah STIGN ETTRITIUN

AxoBnpaiko ‘Etog; 2014-2015
AxoBnuaiko EEaunvo: XEIPEPNVD
Timog Epurmpamodoyiou: MNpoTmuyaks
Hyepopnvia: 26/032015

L@J—M

I'Iupclm.houﬂncrn Mo BnpdToy

i 370
z 370
372
356
a7a 312080
37 251061
373 a7z 297104
322105
YPAUUATIE T OAN TOU WS uaTag, 348
325
358
327
373 264
373 362
373 367
373 367 081
373 367 55 [085
373 364 350082
373 367 315110
YVGIKTE I Tul¥ PO TITQNGIY, 373 363 356088
373 368 384084
373 370 370100
3 355 {Jogs
3 363 076
373 360 a0
Tul TTOYN TOU OIATEINTD 373 301 GEL]
¢ E01 ETIINITE I Tig WAYEES TOU PadnuaTag; 373 354 120
o
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Mepigyopevo epyacTplakod ekToiBEUTIRGD Epyou:

ABakTied vk
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Tpomog-péoa Bibookahiag ko abiohoynong:
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UNDERGRADUATHRRICULUM

Compulsory Courses

Course title

ECTS
credits

Course contents

Developmental
Biology

7

Primordial germ cells. Oogenesis and spermatogen
Fertilization. Activation of egg metabolism. Mechanisms
cleavage. Early development and embryonic axis determinaj
Maternal mRNA. Embryonic genome activation. Cytoplag
determinants. Morphogens and morphogenetic fields
Nieuwkoop center and the Spemann and Mangold organ
Gastrulation and germ layer formation. Embryonic &
specification: anterior/ posterierand dorsal/ventral polarity in
invertebrates and vertebrates. Cell commitment &
differentiation. Neurulation and formation of the neural tub
Cell adhesion molecules. The extracellular matrix as a sour
developmental signals. Signal transduction cascades. Ceg
interactions and migrations. Genes that pattern the body p
maternal effect genes, segmentation and homeotic selec
genes. Cloning of amphibians and mammals. Transgg
organisms.

Cell Biology |

Cell structure and function. Plasma membrane and
Interactions of cells and extracellular matriitochondria and
chloroplasts.

/] Sttt . A

Cytoskeleton. Cell Movement. Qekll and Celéxtracellular
matrix interactions. Cell recognition and Cell Communication.
cycle regulation. The growth and division of cells. Cell Aging
Death (apoptosis). Cancer cells. Cellular and molecular basg
immune reactions.

Biostatistics

Introduction to the Theory of ProbabilitiesDefinition of
probability, events, conditional probability, independen
theorem of total probability, Bayes theame Random variable
(discrete, continuous), commonly used distributions (Berno
binomial, Poisson exponential, normal), moments, central |
theorem. Introduction to Statistics Descriptive statisti
graphical representation of data, measures of dben and
dispersion, sampling techniques. Estimation, confidence intel
for the parameters of one population (mean & varian
percentage) or two independent populations (differen
between two means, ratio of variances, difference between f{
percentad SA0 ¢Sald 2F KeLRGKSaSa
test for goodness of fit, contingency tables for test
independence and heterogeneitjRegression model, paramet
estimation, predictions

Biochemistry |

Chemical elements, molecules and macodecules of life, weal
bases/acids and buffers, amino acids, protein structure
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function, protein characterization and purification, enzymn
(mechanisms of enzyme action, control of enzymatic acti
coenzymes/cofactors), carbohydrates, lipids, nucleacids,
biological redox systems, bioenergetics and oxidal
phosphorylation.

Biochemistry Il

Membrane transport systems, Krebs cycle, endocell
transport of NADH and NADPH, prosthetic groups
coenzymes, Vvitamins, carbohydrate metabolism (glysis,
gluconeogenesis, glycogen degradation and biosynthesis, cd
of glucose level in the blood, pentose phosphate pathw
photosynthesis and Kalvin cycle, fatty acid metabol
(biosynthesis and degradation, ketone bodies), amino
metabolism (losynthesis, degradation, urea cycle), porphy
biosynthesis, nucleotide/nucleoside metabolism (biosynthe
degradation), cholesterol and lipoprotein (VLDL, LDL,
biosynthesis, integration of metabolism.

Genetics |

1. Mendelian analysjs General genetical approaches.
Chromosome theory of inheritanc€hromosomal structure an
organization. Cell cycle. 3. Mentelism Relative experiments
aSyRStQa flgad az2RSNYy 02y
Chromosomal theory Genes and chromosomesclfaked traits
¢ Cellular evidence of the chromosomal theory. 5. Extension
Mendelian analysis Multiple alleles. Epistasis. Genotyp
phenotype. 6. Recombination, linkage, mapping The link
phenomenon. Methods for genetic mapping in haploid ¢
diploid eukaryotic organisms. Cellular evidence of
recombination. Mitotic crossingver. DNA markers mapping.
Quantitative Genetics Basic statistical means. Methods
statistical analysis of genetical data. Quantitative traits loci
Mutations A geeral approach of gene mutation phenomeng
Chromosomal changes. 9. Genetics of bacteria and vir
Mutations and genetical analysis in bacteria and viruses.
Exonuclear inheritance Inheritance of chracters located on
cytoplasmic organelles mitochdna and chloroplasts. 1]
Pharmakogenetics The genetics of drugs metabolism. Exar
of pharmakogenetical polymorphism in human. Laborat
Exercises 1. Monohybrid or dihybrid crosses using
melanogaster strains2. Human chromosomes and caryoty
synthesis. 3. Human hemoglobins

1. The genetic material The molecular nature of the gen
material. 2. Transmission of genetic information, The Cer
Dogma of Biology. 3. Genetic code Genetical and biocher
approach for elucidating thgenetic code. 4. Gene fine structur
Modern conception of the gene structure and function. Genet
and biochemical approach. 5. Mutations Molecular basis of
mutations. Mutagens mutagenisity and cancer. Repair [
mechanisms and molecular knowledgd oecombination. 6.
Transposable genetic elements In @ond eukaryotic organism
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Relative transposition mechanisms and their role in the geng
shaping. 7. Gene regulation in prokaryotic organisms Ger
characteristics of the gene regulation. Lac ang Tperons
structure and function, genetical and biochemical approach
Gene regulation in eukaryotic organisms The various leve
gene regulation. The role of hormones, gene amplificat
epigenetic changes. 9. Developmental genetics The geng
approach of the development. Homeotic genes. Differential g
expression. Tanden gene activity. Sex determination.
Ongogenes and cancer. Genetial conception of cancer. Onog
and the mechanisms of theit activity. Epigenetic mechanism
cancer. 11. Bhavioral genetics An introduction. Genes ¢
behavior¢ some examples. Intelligent coefficient, personality €
12. Biomedical and biotechnological applications Gen
consouling. Gene therapy. Reproductive and therapeutic clor
Molecular approach ofgenetic diseases. Biodiversity a
conservation genetics. Labopratory Exercises Mutagenesis
melanogaster.Isozymes¢ St SOG NB LIK 2 NS & A & ¢
Glutathione Transferase polymorphisms.

General
Chemistry

1. Calculations with Chemical Farlas and Equations Molecul:
weight and formula weight. The mole concept. Mass percente
from the formula. Elemental analysis: Percentages of car
hydrogen and oxygen. Determining formulas. Mg
interpretation of a chemical equation. Amounts of sulrstes in
a chemical reaction. Limiting reactant. Theoretical 4
percentage yields. 2. Chemical Reactions: Introduction |
theory of solutions. Molecular and ionic equations. Precipitat
reactions. Acid; base reactions. Oxidationreduction reactiors.
Balancing simple oxidation¢ reduction reactions. Mola
concentration.  Diluting solutions. Gravimetric analy
Volumetric analysis. 3. Thermochemistry Energy and its u
Heat of reaction. Enthalpy and enthalpy change. Thermocher
equations. Appling stoichiometry to heat of reaction. Measuril
KSFEG 2F NBIFIOGA2yd | SaaQa f1I
Fuelsfoods, commercial fuels and rocket fuels. 4. Quant
Theory of the Atom The wave nature of light. Quantum effe
and photons. The Bohtheory of the hydrogen atom. Quantut
mechanics. Quantum numbers and atomic orbitals. 5. Eleg
Configurations and Periodicity Electron spin and the F
exclusion principle. Buildiagp principle and the periodic table
Writing electron configurations sing the periodic table. Orbite
diagrams of atomg | dzy RQ&a NMzZt S® aSyRS
the periodic table. Periodic properties (atomic radii, ionizat
energies, electron affinities). Periodicity in the mdgioup
elements. 6. lonic and Covalenbigl Describing ionic bond
Electron configuration of ions. lonic radii. Describing cova
bonds. Polar covalent bonds. Electronegativity. Writing Lé¢
electron-dot formulas. Delocalized bondingResonance. Formg
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charge and Lewis formulas. Bond lengthd bond order. Bon
energy. 7. Molecular Geometry and Chemical Bonding Th
The VSEPR model. Dipole moment and molecular geom
Valence bond theory. Description of multiple bonding. Princij
of molecular orbital theory. Electron configurations adisitomic
molecules of the seconderiod elements. 8. Solutions Types
solutions. Solubility and the solution process. Effect
tempetrature and pressure on solubility. Ways of express
concentration. Vapor pressure of a solution. BoHiPgnt
elevaton and Freezingoint depression. Osmosis. Colligat
properties of ionic solutions. Coloids. 9. Rates of reac
Definition of reaction rate. Experimental determination of ra
Dependence of rate on concentration. Change of concentra
with time. Tenperature and rate; Collision and transitistate
theories. Arrhenius equation. Elementary reactions. The rate
and the mechanism. Catalysis. 10. Chemical Equilibrium Che
EquilibriumA dynamic equilibrium. The equilibrium consta
Heterogeneous egjlibria. Solvents in homogenius equilibr
Qualitatively interpreting the equilibrium contant. Predicting t
direction of reaction. Calculating equilibrium concentratio
Removing products or adding reactants. Changing the preg
and temperature. E#fict of a catalyst. 11. Acids and Ba
I NNKSyAdza O2y OSLII 2 FclLdwg kdhéept
of acids and bases. Lewis concept of acids and bases. R¢
strengths of acids and bases. Molecular structure and
strength. Self ionization of wateiSolutions of a strong acid
base. The pH of a solution. 12. A8dse Equilibria Aciq
ionization equilibria. Polyprotic acid. Bagmization equilibria,
Acidbase properties of salt solutions. Commiom effect.
Buffers. Aciebase titration curves 13.Thermodynamics an
Equilibrium First Law of Thermodynamics. Enthalpy. Entropy
the second law of thermodynamics. Standard entropies and
third law of thermodynamics. Free energy and spontane
Interpretation of free energy. RelatingG™ to the equlibrium
constant.Change of free energy with temperature.

Evolution

1.Basic evolutionary concepts and the evolution of
evolutionary thought The history of the evolutionary thougl}
from the ancient times to the present. 2.Random genetic char
in populations. Molecular and neutral evolutiohe role of
mutations, recombination, genetic drift and migration on t
populations genetic structure The neural theory. Debat
between neutralist and selectionist. 3. Adaptive evolut
Natural selection. Types of selection. The maintainance of ge
variability. 4. The evolution of development Developmer
constrains. Ontogeny and phylogeny. 5. Gmeoevolution €
value padadox. The origin of new genes. Gene dublication. 6
evolutionary investment of the sex Sex function and se
selection. 7. The mean of species and speciation The sp
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definition, genetic differentiation and speciation. labon
mechanisms. Speciation forms and theories. 8. Phyloge
relationships and molecular plylogeny Phylogeny and taxong
The molecular chock. Phylogenetic trees. 9. Ecolog
biopegraphical and coevolutionary species interactions Evoly
and ecdogy, evolutionary biogeography, coevolution amg
organisms and species. 10. The evolution on the cosmolo
geological and palaiobiological level The palaiontological re
and the phenomenon of species extinction. 11. The m
evolutionary events The origin of life and DNA. Genetic co
evolution and biochemical unity of life. The Cambr
evolutionary explotion of life and the evolution of animal &
plants. 12. The mankind origin, Monkeys and mankind. Afr
replacement theory and multiregionagvolution. The humar
GNI OSaé¢d mMo®d{20AFEt 2NHIYAIL
evolution of mankind. 14. Philosophical issues of the evolutiot
theory Central philosophical questions, teleology and evolut
Science and methodology. Vitalismdamechanism in theoririn
the life. ¢ KS S5 NBAYQa YS(iKz2fR2f
evolutionary thought

Zoology |

1. Introduction to zoology. Aim and importance of zoology. B
principles. Animal nomenclature. 2. Basic evolutionary princif
Basc principles of phylogeny, with emphasis on animals
Reproduction in the animal kingdom and basic principleg
development. 4. Animal tissues. 5. Morphology, organizat
systematic and evolution of Protozoa. 6. Morpholo
organization, systematic an evolution of Porifera. 7
Morphology, organization, systematic and evolution of Cnido;
8. Morphology, organization, systematic and evolution
Platyhelminthes. 9. A first contact with animals in the fig
Examples of trapping and collecting commarinaals.

Zoology Il

External morphology, organization, systematics and evolutio
Annelida, Mollusca, Arthropoda, Lophophorate phyla :
Echinodermata.

Zoology I

Morphological characteristics of the phylum Chord
(chordates). Evolutionary differentiation from the nchordate
animals. External morphology and internal structure. Life his
and taxonomy of the subphyla Urochordata (urochordat
tunicates) and Qghalochordata (cephalochordates, acraniar
Morphological characteristics and evolutionary differentiation
their organic systems of the subphylum Vertebrata (vertebrat
External morphology and internal structure. Life history 4
taxonomy of the clases Agnatha (agnathans, jawless fi
Chondrichthyes (cartilaginous fish), Osteichthyes (bony f
Amphibia (amphibians), Reptilia (reptiles), Aves (birds)
Mammalia (mammalsPhylogenetic relationships.

Mathematics

Functions. Limits. Continyit Differentiation and derivativeg
Exponential and logarithmic functions. Trigonometric and inve
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Riemann integral. Methodsf integration. Ordinary differentia
equations, O.D.Es of separated variables. Linear O.D.Es @
order. Linear O.D.Es of second order homogeneous with con
coefficients.Initial and boundary value problems.

Microbiology

1. Evolution of the gence of Microbiology 2. Organization a
structure of prokaryotic and eukaryotic cell: cytoplasr
membrane and its functional role, cell wall, flagellu
Chemotaxis. The bacterial endospore. Chromosome

plasmids. Ribosomes. 3. Molecular biology otrowrganisms
DNA replication, gene expression, regulation of gene expres
DNA transfer in bacteria. 4. Generation of energy in aerobic
anaerobic microorganisms, chemoautotrophy, photoautotrop
5. Microorganisms without a cellular structure. 6axénomic
hierarchies and taxonomic unit. 7. The microbial world. 7.1. G
negative bacteria [aerobic. facultative anaerobic], Gram pos
[cocci, spore forming, regular and irregular rgpore forming].
Mycobacteria. Photosynthetic. Aerobic chemolithayphic.
Actinomycetes. 7.2. Archaea (methanogens, sulfate reducers
wall-less, extremely halophilic, extremely thermophilic suf
metabolizing). 7.3. Characteristics of Fungi. Chytridiomyg
Zygomycota [Rhizopus, Mucor, Mycorrhizae], Ascomy
[Schzosaccharomyces, Aspergillus and Penicilium, O
Lecanorales, Order Saccharomycetales], Basidiomycota [
Agaricus, White and brown rot fungi, Order Uredinaléise rust
fungi, Order Ustilaginaleg the smut fungi]. 7.4. Fundike
organisms. 7.5. Viruses: Animal viruses [Adenovirus

Retroviruses], plant viruses [tobacco mosaic virus], phafés
4.

Molecular
Biology |

The genetic material: Structure and topology of nucleic ac
Organization of prokaryotic and eukaryotic genome: Repet
and non repetitive DNA. Structure of genes. Role of intrq
Chromatin and chromosomes: The packaging of [
Nucleosomes. Activend nontactive chromatin. Methylation o
DNA. DNA replication: Replication in Prokaryotes and Eukan
Mechanisms of replication. Initiation, elongation and terminat
process. Genetic engineering: Restriction enzymes. Plasmid
phages as cloning vewns. Construction of DNA and genom
libraries.

Molecular
Biology Il

Structure, function, stability and turaver of procaryotic and
eucaryotic mMRNAs. Gene expression in procaryotic and euca
organisms (transcriptiotranslation). Interactions gbroteins and
nucleic acids. Structure and function of response elements
transcription factors. Regulation of transcription in procaryo
and eucaryotes. Posgtanscriptional modifications of eucaryot
MRNAS. Splicing of precursor mMRNAs. RNA edi@aglytic RNA
and ribozymes. Introduction into the chromatin control of ge
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