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(tuAua rewoyiag): (tunpa BroAoyiag):
Xnueia [evikn Xnpela

oL Ttapadooelg Tou padnuatog «levikn Xnueia» yla toug ¢oltnteg
Twv Tunpatwyv Fewloyiag kat BloAoyiag 6a mpaypatomolovval
kabe Tetaptn 9.00-11.00 kat Mapaockeun 12.00-14.00 otnv
aibouvoa 25 tou TpuRpatog BloAoyiag. To poypappa tiBetal og o)L

aro tnv tpooexn Napaokeur) 04/10/2024.
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2024 2025
ZET OKT Noe Agk lav (Of¢] Map Atmrp Mai louv louA Auy

1 Ku 1Tp 1 Ma 1 Ku 1 Te PO 4 5q 1 Za 1 Tp 1 Me 1 Ku 1 Tp 1 MNa
2 Ac 2 Te 2 Za 2 Ae  ERd.10| 2 MMe 2 Ku 2 Ku 2 Te 2 Ma 2 Ae 2 Te 2 Za
3 Tp 3 MMe 3 Ku 3 Tp 3 Ma 3 Ae 3 Ae Koabaeur. | 3 e 3 Za 3 Tp 3 Me 3 Ku
4 Te 4 MNa 4 Ae EB5.6| 4 Te 4 Za 4 Tp 4 Tp ER3.3| 4 MNa 4 Ku 4 Te 4 MNa 4 Ae
5 Me 5 Za 5 Tp 5 Me 5 Ku 5 Te 5 Te 5 Za 5 Ae ERS.10| 5 Me 5 Za 5 Tp
6 Ma 6 Ku 6 Te 6 MNa 6 Ae 6 e 6 e 6 Ku 6 Tp 6 Ma 6 Ku 6 Te
7 Za 7 At EB5.2| 7 Me 7 Za 7 Tp 7 Ma 7 Ma 7 Dt ER5.8| 7 Te 7 Za 7 At 7 MNe
8 Ku 8 Tp 8 Ma 8 Ku 8 Te 8 Za 8 Za 8 Tp 8 e 8 Ku 8 Tp 8 Ma
9 Ae 9 Te 9 Za 9 Ae ERS.11| 9 Tt 9 Ku 9 Ku 9 Te 9 Ma 9 Ae Avnveup. | 9 Te 9 Za
10 Tp 10 Me 10 Ku 10 Tp 10 Ma 10 Ae 10 Ae EBS.4(10 Me 10 Za 10 Tp 10 Ne 10 Ku
11 Te 11 Na 11 Ae EBd.7[11 Te 11 Za 11 Tp 11 Tp 11 Ma 11 Ku 11 Te 11 Na 11 Ae
12 Me 12 Za 12 Tp 12 Me 12 Ku 12 Te 12 Te 12 Za 12 Ae  ERS.11|12 Me 12 Za 12 Tp
13 MNa 13 Ku 13 Te 13 Ma 13 Ae 13 Me 13 Me 13 Ku 13 Tp 13 MNa 13 Ku 13 Te
14 Za 14 Ae  EPR3.3|14 MNe 14 Za 14 Tp 14 MNa 14 Ma 14 Ae 14 Te 14 Za 14 Ae 14 Me
15 Ku 15 Tp 15 Ma 15 Ku 15 Te 15 Za 15 Za 15 Tp 15 Me 15 Ku 15 Tp 15 MNa
16 Ae 16 Te 16 Za 16 Ae  ERd.12|16 Me 16 Ku 16 Ku 16 Te 16 Ma 16 At 16 Te 16 Za
17 Tp 17 Me 17 Ku Moturexv. |17 Tp 17 Na 17 Ae  EBS.1|17 Ae EB3.5(17 Me 17 Za 17 Tp 17 Ne 17 Ku
18 Te 18 MNa 18 Ae EB5.8[18 Te 18 Za 18 Tp 18 Tp 18 lMa 18 Ku 18 Te 18 MNa 18 Ae
19 Me 19 Za 19 Tp 19 Me 19 Ku 19 Te 19 Te 19 Za 19 Ae  ERd.12|19 MNe 19 Za 19 Tp
20 Ma 20 Ku 20 Te 20 Ma 20 Ae 20 Me 20 Me 20 Ku néoxa 20 Tp 20 Ma 20 Ku 20 Te
21 Za 21 Ae EBS.4|21 Me 21 Za 21 Tp 21 Na 21 Na 21 Ae 21 Te 21 Za 21 Ae 21 Me
22 Ku 22 Tp 22 Na 22 Ku 22 Te 22 Ta 22 Xa 22 Tp 22 Me 22 Ku 22 Tp 22 MNa
23 Ae 23 Te 23 Za 23 Ae  ERd.13|23 Me 23 Ku 23 Ku 23 Te 23 Ma 23 Ae 23 Te 23 Za
24 Tp 24 MNe 24 Ku 24 Tp 24 MNa 24 Ae ERS.2(24 At EB5.6(24 Me 24 Ta 24 Tp 24 Me 24 Ku
25 Te 25 Ma 25 A EB5.9[25 Te jg"""“”” 25 Za 25 Tp 25 Tp 25 Ma 25 Ku 25 Te 25 Ma 25 Ae
26 Me 26 Za 26 Tp 26 Me 26 Ku 26 Te 26 Te 26 Za 26 Ac ER5.13(26 MNe 26 Za 26 Tp
27 MNa 27 Ku 27 Te 27 Ma 27 Ae 27 MNe 27 MNe 27 Ku 27 Tp 27 MNa 27 Ku 27 Te
28 Za 28 Ae Eii‘;i 28 MNe 28 Za 28 Tp 28 Ma 28 Ma 28 At EBG5.9(28 Te 28 Za 28 At 28 Me
29 Ku 29 Tp  EPRS.5[29 MNa 29 Ku 29 Te 29 Za 29 Tp 29 Me 29 Ku 29 Tp 29 Ma
30 Ae ERS5.1(30 Te 30 Za 30 Ae 30 Me 30 Ku 30 Te 30 Ma 30 Ae 30 Te 30 Za

31 Me 31 Tp 31 Ma 31 Ae EBd.7 31 Za 31 Me 31 Ku

Baoiopévo og amégacn Tng ZuykAfTou 234/23.5.2024 https://www.upatras.gr/stay-Tpned/academic-calendar/
A Egaunvo (Xeipepivo) ‘Evapén pabnudatwy: 30.9.2024 - Angn: 10.01.2025
B E¢dunvo (Eapivé) ‘Evapgn pabnudtwv: 17.2.2025 Argn: 30.5.2025
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Fevika mepi pabnuarog

Baolko pabnua touv A''EToug, TO OTIO0 C0U TtapeEXEL TIC OEPEAWDELG YWWOELQ
yla TNV Katavonon Twy BAactkwy apXwy Tng xnueiag, otwe n dopn tng VARG, ot
XNHKoL deopol Kal ol XNUIKEG avTdpaocelg. AUTEC Ol YWWOELC aroteAovV TN
Bdaon yla tnv mepattepw eppabuvon o€ o e€eldikevpevoucg topeic. H Mlevikn
Xnueia oou Oilvel Ta amapaitnta €pyaAsia ywa va KAtavonoelwg Tnv

TTOAUTTAOKOTNTA TWV XNHIKWYV daAlVOPEVWY o€ KABe eva aro auta ta redia.

n TALTOU PEV qHata: Asv uTtapPXOoULV Ttpoaralttovpeva padnuata.

TMHMATEQAOTIAZ:

https://eclass.upatras.gr/courses/GEO495


https://eclass.upatras.gr/courses/GEO495

Geol_004: Xnuela

Tieivaun Xnpeia;

Novoreyvohoyin
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H Xnpeia kat ot AAAeg Emiotipeg

H Xnueia ocuvepyaletatl kat aAANAETILO pA PE TG UTTOAOLTIEG ETILOTNHECQ

OL yewAoyoL xpnoldormolouy Tn Xnuela ywa va avaAuoouv Kal va
avayvwpioouy Ta OPUKTA.

Ol wkeavoypadol xpnolporololV T XNUELa yia va JeAETACOUV TO puBUo
AVTAAAQYN G TWYV BPETITIKWY CUCTATIKWY AVAPECA OTA WKEAVIA oTpWHATA.

Ol aotpovopol XpnolPoTtoloLV TN XNUelayla va kabopioouv tTnv nAKKia, tnv
ATTIO0TACHN KAl TN oLOTACN TWV OUPAVIWY CWHATWV.

OL gnxavikoi Baocidovtal OTIC OXEOEIC XNUIKAC OopNg Kat OLoTATWY TwV
OUCLWV Yyla va KaBopiocouv Tnv KAataAnAoAnta odladopwyv UAIKWY yla

OUYKEKPLUEVEC EAPUOYEC.
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H Xnpeia kat ot AAAeg Etiotipeg

Ot mepiBaArovtoAayol Bacidovtal otn XNUela ywa va eppgnvevocouyv
TIC TINYEC Kal va TIPOPAEPOUV TIC OUVETIELEC PAIVOUEVWY OTIWC N
puttavon Tou TePBAMovVTOog, n avénon tng Bepuokpaciag kKat tn
TpuTta Tou 0loVTOC.

Ot BroAoyou kal ol tatpoti Bacidovtal otn XnUeia ya va eppunvelcouv
TIC BloAoylkeg dlepyaoieg Kal Tnv emidpacn dladopwyv OUCLWV CE
BloAoyika pawvopeva.

Ol apxatoAdyotl xpnolhoTolouV T XNHela yia va XpovoAoyrcouv
UALKQ KAl QVTLKELPEVA KAl VA avayvwploouV Tnv TTPOEAEUGT) TOUC.

Ol VoHKOoL Kal Ol L aTPodKACOTEG XPNOLUOTIoIoUY TN XNUEla yia va
avaAvoouv Tpodlua, vddacpata kat PloAoyilka deiypata ywa va

dlepeuvrioouv tapafaocelg tng vopobeaiac.
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Xnpeia kat BloAoyia

What makes up the chemical structure of DNA? (@) {10

The sugar-phosphate backbone
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Mabnowaka anoteAcoparta:

270 TEAOC TOU padbnuatoc ot pottnteC Ba €xouv tn duvarotnta:

2UVELONTOTIOINONCG TTWC HECW TN ETILOTNUOVLIKIN G HEBOdOU Ttpooeyyidetal
N emotnun Kat €dappoyng Twv KAvovwy yla onpavtika Pndia otnv
artodoon APLBUNTIKWY ATTOTEAECHATWV.

Alatutwong  aPlywv  LOVIIKWY  eflowoeswy, arodoong aplBpwv
oeidwong, katataéng ofewv kal Bacewv oO€ loxupa Kat acBevn,
loooTAduIoNG amAwyv XNUIKWVY eflowoewv oéeidwong - avaywynge,
UTTOAOYLOUOU Kal Xpnotgortoinong tng molarity.

Avaypadng Kat XEPLOPoU BEPUOXNUIKWY EELCWOEWY, UTTIOAOYLOHOU NG
Beppotntag aviidpaong amo Tn OTOLXELOPETPIA, EPAPUOYNC TOU VOUOU
Tou Hess kal uttoAoylopoU Tng evBaAtiag avtidpaong AHo amo TpoTuTEG

evOOATIiEG oXNHUaTIOpOU.
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Mabnowaka anoteAcoparta:

270 TEA0C ToU pabnuartoc ot pottnteC Oa Exouv tn duvarotnta:

Xpnolgotolnong Twv cLPBOAWYV Lewis kKal Ttapaoctacng Tou oXNHATIOHOU
LOVTIKOU deopou, avaypadrng NAEKTPOVIKWY dOPWYV LOVIWY, EKTIUNONG TNG
OXETIKNG TIOAKOTNTAC €vOC OeocpoU pE PBAon TIC NAEKTPAPVNTIKOTNTEC,
eVPEONC TOU TIAEOV KATAAANAOUL TUTIOU Lewis XPNOoIPOTIOWWVTAG TUTILKA
dopTia Kal cuoXeTIOPOU TAENC Kal pnKoug deapou.

[MpOBAEWYNC TNG MOPIAKNAC YEWMETPIOG, CUOXETIOMOU DITTOAIKNG POTIAG KAl
LMOPIOKNC VEWMETPIAC, £PAPUOYNS TNG Bewpiag Tou deouou oBEvouc,

TTEPIYPAPNC DIATACEWV JOPIOKWY TPOXIOKWYV,
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Mabnowaka anoteAcoparta:

270 TEAOC TOU padbnuatoc ot pottnteC Ba €xouv tn duvarotnta:

YTtOAOYIOHOU TWV TIEPLEKTIKOTTWY KAl TWV YPAUHOMOPLOKWY KAQACHATWY
OUOTATIKWY OlaAUPATOG, UToOAOYLOpOU  Tamelivwong Ttacng athwyv
dlaAvpatog, utoAoylopol avuywong onueiov ecew Kal tameivwong
onueiov TNEEWC Kal amo auta Tou poplakou Bapoucg dlaAupevng ovolag,
UTTOAOYLOPOU WOHWTLKNG Ttieong, TTPOCdLOPLIOHOU aBpOoLloTIKWY OLOTATWY
LOVTIKWY SLOAUPATWV.

Mpoodloplopou tng taéng avtidpaong aro 1o VOHo taxutntag, epapuoyne
¢ €€lowong tou Arrhenius, dlaTUTTWONG TNEG CUVOALKNCG XNHULKNG €€lowong
HE BAON TO HNXAVIOHO TNG, TTPOCOLOPLOHOL TNE HOPLAKOTNTAC OTOLXELWOOUG
avtidpaong Kat dlatumwong tng eflocwong taxutnTag, TPoodloPLoUOoU ToU

VOHOU TNG TaXLTNTAC Ao PNXAVIoHO PE apXLko Bpadu otadlo.
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Mabnowaka anoteAcoparta:

2T0 TEAOC TOoU pabnuarog ot pottntecg Ba €xouv tn duvarotnta:

 Avayvwplong tTwv XNHWKwv edwv Tou eivat oéea kat Baoelg kata
Brgnsted-Lowry kal kata Lewis, mtpoBAsdng av pla oéeoBaoctkn aviidpaon
guvoel Ta avidpwvta 1 Ta TTPOLOVTA, UTIOAOYIOHOU TWV CUYKEVIPWOEWV
Twv H;0" kat OH" dlaAupatog loxupou o&gog | BAong, UTIOAOYLOPOU TNG
TIUNCG Tou pH evog dlaAupuaroc.

* YmoAoywopou twv K, kat K, amd to pH dlaAvpatog kat avtiotpoda,
UTTOAOYLOHOU OUYKEVIPWOEWYV XNHIKWY €WV oe dlaAupa acBevoug
oéco¢ Kat aocBevoug PBacong, uttoAoylopou Tou pH  puBploTtikou

dlaAvpatoc.



Geol _004: Xnuela

Mabnowaka anoteAcoparta:
270 TEAOG TOU pabnuaroc ot pottnteC Ba €xouv tn duvarotnta:
 [lpocdloplopol otaBepdag ywopevou dlaAvtotntag Ksp  kat
dlaALTOTNTAC OUCAIAAUTWY LOVTIKWY EVWOEWY, KaBwe Katl TtpoBAsdng
av Ba katarteoel inua n oxt e SSOUEVEC TIC CUYKEVTPWOELG LOVTWV.
* YToAoylopOU NG HETABOANG evporttiag AS, yla pla petatport) ¢aong,
uTtoAoyLopoL NG AG, avtidpaong amo tg AH, kat AS,, uTToAOYLOPOU TNG
K arté tn petaBoAn tng mpotumng eAeVBepng evepyeLlag, UTTOAOYLIOHOU
Twv AG, kat K og dladopeg Beppokpacieg Kal Xprnong thg POTUTING

eAeVOEPNC EVEPYELAC WC KPLTNPLO auBoppunTiopou avtidpaong
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EV3ELKTIKO TIEPLEXOHEVO:

1. Xnpeia kav Metpnoelg. Atopa, Mopuwa kat lovra: >Uvtoun patid otn
ouyxpovn Xnuela. lMeipapa kat eppnveia. Metpnoelg Kat onuavtika ynoia.
OvopatoAoyia XNUIKWY EVWoeWV. lcooTtaduLlon XNUIKWY ELCWCEWV

2. YrtoAoylopol pe Xnuikoug Tuoug Kat EElcwoelg. Moplako BApoC Kal TUTILKO
Bapoc. H €vvola tou mole. Ekatootiaia TeEPLEKTIKOTNTA ATTO TOV XNMIKO TUTTO.
2TOolXElaKnN avaAuvon: Ekatootiaia mepleKTkOTNTA O AvBpaka, udPOYOVO Kal
oéuyovo. [1poodloplopOg XNUIKWY TUTTwyV. [pappopoplakn eppnveila puag
XNUKNCG e€lowonc. NMoocoTNTEC OLCLWYV CE Pl XNUIKN avtidpaon. MeploploTiko

AVTIOPWYV: OEWPNTIKEC KAl EKATOOTLALEC ATTOOOCELCG
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EV3ELKTLKO TIEPLEXOUEVO:

3. Xnuikeg Avtdpaocelg: Elcaywyrn otnv ovtik Bewpia twv SLOAUPATWVY.
Moplakeg kal lovilkeg elowoelc. Avtdpaocelc katapfubiong. Avudpaoelg
oewv-Baocswv. Avtidpaoelg oéeidwoncg-avaywyng. lcootaBpuion
armtAwyv eflowoewyv oéeidwong-avaywyneg. lpapgpgopoplakn OCuyKeEVIpwWOn.
Apaiwaon dlaAupatwy. 2taduikn avaivon. OyKOPETPLKN avaAuon

4. Ogppoxnueia. Evépyela kal Hovadeg evépyelag. @epudTnTa avridpaong.
AvTiOpdoelc kataBuBioncs. EvOaATTia kal peTaoAr) evBaATTiag. @gpuoXNUIKES
eclowoelc. EQapuoyr) oToixelopeTpiag o€ BepuoOTNTEG AVTIOPACEWY. METpnon
OeppdtnTrac piag avridpaong. Nopoc tou Hess. [pdotutreg evBaATTieC
oxNUaTIONoU. Kauoiya-TpO@Iua, KAUOIUO TOU EMTTOPIOU Kal KAUOIWO TwV

TTUPAUAWV
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EV3ELKTLKO TIEPLEXOUEVO:

5. KBavtikn Oswpia tou atopouv. H kupatikn duon tou pwrtog. KRavtika
dawvopeva kat dwrtovia. H Bewpia tou Bohr yia to atopo tou uvdpoyovou.
KBavtopnxavikn. KBavtikoi aplBpuoi Kat atopika tpoxiaka

6. HAektpovikEG OOHEC Kai meplodlkotnta. Spin nAektpoviou Kat
arayopeuTIkn apxn tou Pauli. Apxl dopnong kat o TEPLODLIKOC Trivakac.
Avaypadr) NAEKTPOVIKWY OOHWV HE XPNOLUOoToinon Tou TEPLOOIKOU TtivaKa.
Alaypaupata Tpoxlakwy Twyv atopwv-Kavovag tou Hund. lMpoBAsdelgc tou

Mendeleev Baoel Tou TtEPLODIKOU Ttivaka. Meplkeg TLEPLODIKEG LOLOTNTECQ



Geol _004: Xnuela

EV3ELKTLKO TIEPLEXOUEVO:

7. lovtikog kat OpolomoAlkog Aecpog. [epiypadn LOVIIKWY OECHWV.
HAektpovikeg dopEC LOVTWY. lovtikeg aktiveg. [Meplypadr) OHOLOTIOAKWYV
deopwyv. MNMoAwpevol opoloTtoAlkol deopol, nAektpapvnukotnta. Avaypadn
TUTTwY  Lewis pe nAektpovia, Koukideg. Armevtormiopyevol OeoOL,
ouvtoviopoc. E€alpeoelg tou kKavova tng oktadacg. Tuttiko ¢optio Kat TuTtol
Lewis. Mnkog deopou Kat taén deopov. Evepyela deopou

8. Moplakn MNewpetpia kat Oswpia tou XnUikou Aeocpou. To povtelo
VSEPR (Atwong nAeKTpOoVIKWY ZeLywV Tou $AOLOU 6BEVOULR). AUTTOALKN POTIN
KOl HOPLaKn Yewpetpia. Oewpia tou Oeopouv obevoug. [lMeprypadn
oA aTAWY deopwV. APXEC TNE Bewpiag HopLaKWY TPOXIAKWYV. HAEKTPOVIKEG

OOHEC OLATOPIKWY HOPILWYV TWV OTOLXEIWV TNG OEVTEPNC TIEPLODOU
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EV3ELKTLKO TIEPLEXOUEVO:

8. O&€a kat Baoeig: [1d1otnTteg TOL vepou. O&a kat Baoelg katd Bronsted.
Evepyelaka dawvopeva kata tn dlaoctaon oéewyv o udatika dlaAvpata.
O&ooéea kal oxetikn oxLg touc. Emapdotepidovta oéeidia kat udpoéeidia.
9. Mopuakn Newpetpia kat Oswpia tou XnUIkoU AeopoU: To POVIEAO
VSEPR (Artwong nAektpovikwy {evywv Ttou $Aolov obevoug). AUToAKn
POTIN KOl HOPLAKN YEWMETPia. Oswplia touv deopoL ocbevoug. Mepypadn
ToOAMarAwy  deocpwyv. Apxec Oewpiag TwV HOPLOKWY  TPOXLAKWV.
HAeKTPOVIKEC OOHEC OLATOPIKWY HOPLWV TwV oTolXelwv tng devTEPNC

TEPLOOOU. MopPLaKA TPOXLAKA KAl ATIEVTIOTILOHEVOL DECUOL.
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EV3ELKTLKO TIEPLEXOUEVO:

10. AraAvpata. Tuttol dtaAvpdatwy. AtaAvtotnta kat n dtadikacia dtaAuonc.
Emudpdoelc Bepuokpaociag kat Tieong mavw otn dlaAvtotnta. Tpotol
ekdpaong tng cuykevipwonc. Taon atpwy dtaAvpatog. Avogwon onueiou
(eoewC Kal tameivwon onuelov tNéewcg. ‘Qopwon. ABPOLOTIKES LOLOTNTEG
dlaAupatwy. KoAAoewdn

11. Taxvtnteg Avtidpaong. Oplopog ng tTaxvtntagc avridpaonc.
Mepapatikog tpoodloplopog taxutntag. E€aptnon tng taxutntag amo tn
ouyKevTpwon. MetaBoArn tng cUYKEVIPWONG ME TO XpOvo. Oegppokpacia Kat
TaxuTnTa. Oewpieg ocuyKPOUOoEWV Kal peTtapBartikng kataotaong. Eiowon
tou Arrhenius. 2towxewwdelc avtdpacelc. O vopyog taxutntag Kat o

Unxaviopog avtidpaong. KataAuon
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EV3ELKTLKO TIEPLEXOUEVO:

12. Xnuwkn looppomia. Xnuikn woppotmia & Mwa duvaulkn Loopporiia.
2TaBepa wopportiac. Etepoyevc wooppotiia, OLAAUTEC OE OMOYEVEIQ
loopportiiec. Mootk epunveia tng otabepag woopportiag. MpoBAsdn ng
KatevBuvong plag aviidpaong. YITOAOYIOUOC CUYKEVIPWOEWYV LOOPPOTILAC.
ATtopAkpuvon TIPOLOVIWYV 1 TTPooBnkn avid pwvtwyv. MetaBoAn ttieon Kat

Beppokpaoiag. Emidpaon evog KataAutn
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EV3ELKTLKO TIEPLEXOUEVO:

13. looppomieg O&Ewv-Baocewv. |ooppottieg oviiopoy  o&Ewv.
[MoAuTtpwTiKA 0oéea. loopporTtieg Lovtiopou Baocswyv. OeoBacikeg LOLOTNTECG
dlaAvpatwy aAdtwyv. Emidpacn kowvou ovtog. Pubuiwotika dlwaAvparta.
KapttuAeg oykopetpnong oéeog-faong

14. AlOAUTOTNTA KOl LOOPPOTMIie¢ CUMTAOKWY. H otabepd yivopevou
dlaAutotntag. AlcAutoTtnTta Kat emidpacn Kowou 1ovtoC. YToAoylopol
kabidnong. Emidpaon tou pH otn dltaAutotnTa. 2XNUATIOPHOC CUUTIAOKWYV
LOVTWYV. 20PTAOKA Lovta kat dtaAvtotnta. lMolotikp avaAuon PETAAKWY

LOVTWYV
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EV3ELKTLKO TIEPLEXOUEVO:

15. Oeppoduvapikn Kat toopporttia. [Mpwtog vopog tng Oeppoduvapikng,
EvBaAmia. Evtportia kat devtepog vopog tng Oeppoduvautkng. NMpotuteg
EVIPOTIEC Kal TPITOG VOopocg tng Oegpuoduvapikng. EAevBepn evepyela Kat
auBoppunteg avtdpaocelc. Eppnveia tng eAevBepng evepyelag. 2xeon Tng
AGo pe tn otabepa woopportiiac. MetaBoAn eAeLBepnC evepyELlAG HE TN

Bepuokpaoia.
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A&LOAOYNON EKMALOEVOHEVWV

e [partth TeAkn eéeTaon, TEAIKOC BaBpoc.

 EAGxiotogmpoBiBaciuocg fabuog: 5.

MapakoAouBnon daieéeswyv

2uvictatatl g peyaio Badua! Ol meplocOTEPEC EPWTNOCELG OTNV TEALKN

ypartn eéetaon Ba tpoepxovTal amo VALKO (epwtnoelg Bewplag, Avpeva
mapadelypata Kal acknoelg, K.A.T.) Ttou KAAUTITETAL OtV Taén HEOoW
dladavelwy, CNUELWOCEWYV OTOV TIiVaKA KAl TIPOPOPLKWYV ETILCNHAVOE WV.

Ou dwadaveleg Twyv dlaAeéewyv Ba Ttapexovtal otoug GoLTNTEC Ao TOoV
dldaokovta pecw e-class N omtoloudnmoTe AAOU HECOU TOU dLadLKTUOoU.
Ocpata KpLtkng okePng, odbalpikov dlaBacpatog Kal Katavonong Twyv

Baolkwyv Kal TtpoxwpnuevwyY Bepatwy tng Mevikng Xnuelag.



Geol_004: Xnuela

Mpotewopeva mpog emAoyn SLdAKTIKA cuyypauata

RAYMOND CHANG - JASON OVERBY

FENIK i ok
EVIKN
XHME|A L .

NikéAaos A. Koupas

R. Chang, J. Overby N. KAoupag Brown, LeMay, Bursten,
[evikn Xnueia 2uyxpovn levikn Xnueia  Murphy, Woodward, Stoltzfus
(EAANVLIKN €kdoon) (EAANVIKN €kdoon) Xnueia (eEAAnvIkr ekdoaon)

Ekdooelc Mamnaldnon Ekdooelg TpauvAog Ekdooeic TdloAa



Geol 004 BIO_'XM
(tuAua rewloyiag): (tunpa BroAoyiac):
Xnueia [evikn Xnpela

OL mapadooelg tov pabnuatoc «levikn Xnueia» ylia toug PolTNTEC TWV THNHATWYV
lfewAoyiag kat BuwoAoyiag 6a mpaypatomoovvrat kaBe Tetaptn 9.00-11.00 kat
Mapaockeuvn 12.00-14.00 otnv aibouvoca 25 tou tTuRpatog¢ BloAoyiag. To mpoypappa

TiBeTal oe LloXL amo tnv pooexn Napaokeun 04/10/2024.

TMHMA BIOAOTIAZ:

https://eclass.upatras.gr/courses/Bl0O527

TMHMATEQAOTIAZ:
https://eclass.upatras.gr/courses/GE0O495


https://eclass.upatras.gr/courses/BIO527
https://eclass.upatras.gr/courses/GEO495

1. XHMEIA KAl METPH2ZEI2

2KOIMoz

» Tieival Xnpeia

» Emippon otn cuyxpovn EmLoTAUNn
Kal texvoAoyia

» M£Bodog dlatvmwong VOpwv/

BswplwyVv pEca ano mepapata




1. XHMEIA KAl METPH2ZEI2

NMPOZAOKQMENA ANOTEAEZMATA

» OpLOPOC TNE emMOTAMNG TNE XNHELag

» PoAog tng Xnpeiag otn ovyxpovn Kowwvia

» Mpaktikeg epapuoyEg TNE Xnpeiag

» Emotnuovikn MEBodog: meipaua, uroBeon, vouog, Bswpia
» Oplopocg kat ta&vopnon tng 'YAng

» ZXEOEIC AVAHEDA O€ OUTIEG, peliyuara, oTolxeia Kal EVWOELS
» QAwakpion Ouoyevwy Kat ETepoyevwy HELYHATWY

» Mepypadpn Twv Iplwyv Kataoctacsewyv tneg 'YAng

» Awkplon Puolkwyv Kat XNHIKWYV LIBLOTATWY
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ENNOIEZ KAEIAIA

v' 'Evwon v Ztepeo

v' Emiotnpovikil M€60do¢ v’ Ztouxeio

v' Etepoyevég Meiypa v Yypo

v Oswpia v 'YAn

v Kataoctdoeslg tng 'YANG v YnoBeon

v’ Meiypa v ®uoKn WBotnta
v Nopog v' ®uoLKN HETABOAN
v' Opoyevég Meiypa v' XnUiKn W8otnta
v' Ouoia v' XnuiKn petaBoAR
v MNeipapa

v’ ®ddon

v Ta&wopnoelg tng 'YAnG



1. XHMEIA KAI METPHZEI2
'#’ n HEAETN TNG Xnueia: H etiotipn Tou 21°° awva

UETATPOTTNC

Xnueia eivat n peA€tn tng UANG Kat twy petaBoAwyv mou vugiotartat

Antoine L. Lavoisier
1743-1794
Z0yxpovn Xnueia

:::::

NeoAlOkn ,( 3 . Ernest Rutherford
Eroxn b \' - § 1897 Atopkn Oswpia
SN f R J.). Thomson

1705 - HAektpdvio

1006 - 130°¢ 20°s 1913 \ -
LRt Niels Bohr

Atopwkn Oswpia &

\% e o O
\(8

1960 - 1970
ZuvOeTIKA

1932 K8 LSy

James Chadwick g 5

J. Watson - F. Crick

Francis Bacon
596 -4°¢ Emaywywn :
awwvag M£&6050oc awwvag

n.X.

awwvag

Anpokprrog :
460 - 360 T.X. \J S

{

'YAn -Atopa ApLOTOTEANG
384 - 322 nt.X.
4otoxeia |

5 Tl

1766 =P
Henry e
) Cavendish 1774
AAXNUIOTEG Aéplo Joseph
Y3poyovo Priestley

MoAuvpepn
.‘vlz’-é-? \'!.“i |
Netpovio : '__&’]f

Do

Aéplo Ouyovo 1803 o
John Dalton an't'; M’e n:feleev 1985
Atopikn Oswpia eptootkac Titvakac ®douAepévia
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Xnueia: H etiotipn Tou 21°° awva

) ) Evepyela kat MepiBaiiov
Yveila kallatpkn

) ) Opukta Kavolua
zuotnuata Yylewng

) HAwakn evepyela
AvaicOnola

Mupnvikn evépyela

EpBoAla kat Avtiflotika B

e,
) C A

ok
Polymers _

\F /‘ f'u.'"./ AETN
S Y9 &

Room-“‘remur f
,Sgperconpud 2
’ i

MoAupepn, KEpapKa

EVETIKA TPOTTOTIOLNHEVEG

Yypoi kpUotaAAol KAAALEPYELEG

Yrepaywytpa VALka «PUOLKA» TAPACLTOKTOVA

Rmm.TemPeRuq'mdg@s 0 2 KBavtikoi YTOAOYLOTEG
S

Superconductors  Synarconactors SUPerconucticrs  Modi

E€sldkeupeva Autaocpata
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H MeA£tn tng Xnueiag

UIKPOKOTLIOC

ZKOTIOG XNHUIKN OKEWN, va MapATNPEITE TOV HOAKPOOGKOTILKO KOOHO —TA AVILKELHEVA TTOU BAETOVE,
ayyidoupe, Kal HETPAME aMeUOELAG-KAL VO OMTLKOTIOLEITE TA CWHATIOA KAl Ta YEYyovOoTad TOU

HIKPOKOGHOU Ta omoia dev pmopoupe va avtltAndOouUpe.
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H Emiotnuovikn M€06odog

OUOTNUATIKI TIPOCEYYLON YIA TNV EPEUVA

AcedopEva: moOLOTIKA, YEVIKEG TAPATNPNOELG,

n ITO0OTIKA, dwadopeg HETPNOELG,
TUTIoTtoLNMEVA GUHBOAA Kal eELCWOELC.

YnoBOeon: evdelKTIKA €§QyNnon yla pia cspa

mapatnPnoswV.

NOpOoG: oUVOTITIKA AEKTIKA | Hadnuatikin

EKPpacn oxeocewe HETAEU PALVOUEVWV N

ortoia slval ravta idla KATw amo Ti¢ idleg

%

)
O (

\!

ouvOnkeg. MN.x.: F=m-a

=

@
e
Eppnvela

(N
1L

YnoOeon

Oswpia: evomolnUEVN apxXn EpPUNVeiag evog

GUVOAOU YEYOVOTWYV KAt/ VOpPWV




1. XHMEIA KAl METPH2ZEI2

H Emiotnuovikn M€06odog

OUOTNUATIKI TIPOCEYYLON YIA TNV EPEUVA

[Napatipnon > Avamapdactaon o Epunveia

T

& XD

AoKwn Tpomomoinon

=2

O Bswpieg mpenel va dokipalovrat. Eav pua Bswpia eivat avtiBetn and ta mepapata,
TOTE MPEMEL va anoppldOel | va tpomomonOei £€TolL WOTE va YiVEL GUVETAG TIPOG TLG

MeEPAPatIKeEG mapatnpnosetg. M.x. Atopkn Oswpia
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Ta&wvopunon tng 'YANg

Mua ouoia eival yia popdn VANG IOV €XeL 0PLOHEVN (oTaBepPR) oUVOECH Kaw

OLaKPLTEG LBLOTNTEG.
Xnpeia sivat n gEAETN TG UANG KAl TWV « Ou ouoieg dadEpouv N HLA WE MPOC TNV
peTaBoAwyv Ttov vudioctatal AaAAn otn ouvBeon Kat avayvwepidovtal ano
"YAN €ival oTidATOTE KATaAauBAavel Xwpo Kat TNV epdavion, tn HUPWIILA, TN yeUON K.A.
exeLpala e Mua oucia dev pmopel va dwaxwplotei oe
Ou tawvopnosig tng UANG mepltAappfavouv AAAa €idn UAng pe omoiodnmote ¢UOCLKO
ouoieg, pelypata, otolXeia Kat eEVWOoEeLg TPOMOo
-

auuwvia {axapn XPUOOG o§uyovo
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Ta&wvopunon tng 'YANg

‘Eva peilypa eivatl Evag cuvduacpog U0 1 TIEPLGCOTEPWV OLGLWYV OTO

OTOLO AUTEC dLaTNPOLV TIE EEXWPLOTEC TOUG TAUTOTNTEG.

Ta peiypata dev €xouv otabepn ocuvOeaon.  Opoyeveg peiypa 3 dtaAvpa: To piypa 1ou
Ta&wvopoUvtal WG OUOYEVH | ETEPOYEVN. epdavidel eviaia ovotaocn Kat  idleg
Etepoyeveg pelypa: To piypa mou dev €XeL LOLOTNTECG GE OAN TOU TNV EKTAON.

gviaia cuotacn oe OAn TOU TNV €KTAon Kat  daon: €va tunua $uoikol GUCTHHATOC TTOU
£TOL TA CLOTATLIKA TOU dLakpivovtal eite pe elval opoyeveg Kat pmopei va daxwplotei

YUHVO 0pOaAO £LTE PE TO UIKPOOKOTILO. amno aAAeg paoelg pe PUCLKO TPOTIO.

/""ﬁ

- —

TOLHEVTO VOwWpP - Aadt

avaPuKTika
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Ta&wvopnon tng 'YANG

Omolodnmote PeiyHa, OPHOYEVEG I ETEPOYEVEG, HTTOPEL va dnHoUPYNOEL Kal otn ocuveEXela

va daxwpelotel pe GUOLKA HECA O KAOAPA CUOTATIKA XWPEILG va AAAAEEL N TAUVTOTNTA TOUG

Apgog Kat piocpata H duowkn wdotnta tou

ownpov oxnuatiouvv ownpov (HayvnTopog)

£vVa ETEPOYEVEC HEiyHa ETUTPEMEL v
amopAakpuvon TOU
ownpov.

2T0 YUOALVO dLoKio amtopevel KaBapn APHog.

O SLaXWPLOHOC TOU PeElypatog €XeL emiteuxOel.
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Ta&wvopnon tng 'YANG

ALaXWPELOHOC ETEPOYEVOUC UELYHATOC OTEPEOL - LYPOU HECW dRONoNg

Mepvovpe TO peiypa To uypo mepva peEoa

otepeoL - UypoU HECW amo TOUCG TOPOUC TOU
EVOC XAPTLVOU NOuou Xaptiou, EVW TO
OTEPEO HEVEL TIAVW

oTO XapTi.
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Ta&wvopunon tng 'YANg

ALaXWPELOHOC OTEPEOL ETEPOYEVOUC HELYHATOG HECW EEAXVWONG

To oTNpPL MEPLEXEL
gva geltypa amo l,(s)

Kat MnO,

‘Otav Oeppavoupe
MPOCEKTIKA TO Meiypa,
o |, e€axvwvetal.. O
atpog TOU  Wwdiou
anotifetat umo popdn
KPLOTAAA WV otnv
yuxpn esmpaveia Tou

muopEva tng kayag.
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Ta&wvopunon tng 'YANg

ALaXwWPLGHOG OHOYEVOUG HELYHATOG HECW aooTagng

ATA) CUOKEUN YL TO dLaXWPLOHO dtaAvpuatog
€ XAWPLSL0VL TOU VATPIOL OTA CUCTATLKA TOU
| buktnpag « Bpalovta¢c TO SldAupa, TO UdWP
;:E] J .“;-I r [ 4
_ | =—. e€atpidetal, CUMTIUKVWVETAL oTtoV
F T ossa £t
e tx"}* F? 3 v r 4 4
Qg 4’——., DLaAN JuktTnpa Kkat cuAAeyetatl otn 0eéLa plain.
[ oamdotagng . 3 e AdoU e€atpieBei 6Ao to VdWpP, otn GLaAn
. Kadapo
_ iﬂ Avxvoq ~ \oawp «€ » anootaéng MEvel Kabapo XAwpidio ToOUL
= &) U £ '
A | __= vatpiov.
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Ta&wvopnon tng 'YANG

Owouoieg umopei va eival eite otoxeia eite evwoelg

‘Eva xnHIKo otolxeio sivatl pia ovoia mou dev pmopei va draxwprlotel

MEPALTEPW OE ANMAOUOCTEPEC OVGILEG PHE XNHLIKEG pEBOSOULG.

Aéplo
* Mexpt onpepa, €Xouv avayvwplotel HE Rl

BeBawotnta 118 otowxeia.

 Ta mAciota €€ autwyv (1-94) evpiokovtal otn

$uvon navw otn M. —
(Hg)

* Ta aAAa (94-118) ocuvteBnkav amod TOug
ETMLOTAHOVEG HECW TELP AP ATLKWV

(MupNViIKWYV) dLadikaclwv.
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Ta&wvopunon tng 'YANg

Mepwa otoeia kat ta cUPBOAA TOUG

Ovopa 2oppoAo Ovopa 2oupolo Ovopa XoppoAo
Alwto N [bo1o | [Tvpitio S1
AvOpoaxog C Kdaio K 210mpog Fe
Apyihio Al Koooitepog Sn Yopapyvpog Hg
Apyvpoc Ag KofdAtio Co Yopoydvo 1]
Apceviko As A€VKOYPLGOC Pi ®OHop10 F
AcPBéotio Ca Mayyavio Mn DwnePopog B
Badpio Ba Mayviclo Mg XaAKOC Cu
Biopovbio Bi MabAvBoog Pb XA oplo Cl
BoAppapuio Y Ndtpro Na Xpouio Cr
Bpouo Br Nikélo Ni Xpvoog Au
Ocio S O&vyovo O Yevddpyvpoc Zn
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Ta&wvopunon tng 'YANg

MepLodikog Mivakag Twv otolxeiwv

1 18
1A 8A

ATOMIKOG aplBpdg
Atopikry pala
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Ta&wvopnon tng 'YANG

Owouoieg umopei va eival eite otoxeia eite evwoelg

MEPLOCOTEPA OTOLXELA XNHULKA EVWHEVA.

r 14

Mia xnuikn €vwon sival gia ovoia mov anoteAsitat ano duUo N

Muwa kabapn XnUwKn €vwon, aveéaptnta amno

Nazoz e o %

TNV MPOEAELCH TNG, MEPLEXEL TMAVIOTE TA
otolXeia TN Otc KAOOPLOMHEVN N otabepn
avaloyia palwv (VOHOG TwWV KAOOPLOHEVWYV
avaloywyv N vopog tTng otabepng cvotaong
tou Proust) m.x. 1,0000 g NaCl meplexet
ntavrote 0,3934 g Na kat 0,6066 g Cl, xnuika

EVWHEVA.
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Ta&wvopunon tng 'YANg

Xnuwn petaBoAn n xnUkn avtidpaon:'Eva n meplioocotepa £i8n UANG HETATPETIOVTIAL GE VEQ

£16n LANC.

NM.X. n 31AAuon evOeCg KEPHATOC TWV

5 Aemttwyv (cent) o€ VITPLKO o0&V

Cu(s) + 4HNO; (aq)

|

Cu(NO;), (aq) + 2NO, (g) + 2H,0(l)
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Ta&wvopunon tng 'YANg

Xnuwn petaBoAn n xnUkn avtidpaon:'Eva n meplioocotepa £i8n UANG HETATPETIOVTIAL GE VEQ
£16n LANC.
MN.x. Avtidpaon HeTaAALKoUL

vatplou P aEplo xYAwplo

2Na(s) + CL,(g) — 2 NaCl(s)

To ocwpa TOU TMPOKUTIEL ATO HlA XNHWKA
avtidpaon Ocixvel teAeiwg dSladopeTIKEQ

dLotTNTEG amo ta apxika octoxeia !
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Ta&wvopnon tng 'YANG

Xnuwn petaBoAn n xnUkn avtidpaon:'Eva n meplioocotepa £i8n UANG HETATPETIOVTIAL GE VEQ
£16n LANC.

MN.x. Kabon agplov udpoyovou

2H,(g) + 0,() — 2H,O(l)

H evépyela mou ekAvetal
“J] ané v  kadon ToUL
- vudpoyovou Tmpowobdel TO
#l OSlaotnuomAoLo oTo

dwaotnua.
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Meiypata

Ouoyevn
MElypaTa

V3wp - Tol

Ta&wvopunon tng 'YANg
YAn
AIGX(f)plOp(?C HE > Ovoieg
(PUOIKEC peBOSOoUC
ETepoyevr’] Evigi Alowplopodg pe
Helypata XNUIKEC ueBdSouc

V3wp - AadL

2 Tolxeia
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Owtpelgc kKataotaoelg tng 'YAnG

‘OAeg oL ouoieg, TOUAAXLOTOV KAT’ apxnv, UAPXOUV O€ TPELG KATAOTACELG:

atepen, uypn, KaL agpida.

2e €va oOtePed, Ta atopa (R TAa popLa)
guykKkpatouvtat oteva HeTaél TOug HME Eva
SLateTayHEVO TPOTIO HE HIKPN EAsUBOEpPia KIVAOEWCG.

2e €va Uypo, Ta atoua (Q Ta popLa) supickovral

Kovta aAAd dev cuykpatolvtal TOOO LoXupa otn

0£01 TOUC KAl KLVOUVTAL TO £va WG TPOG TO AAAo.

2€ £va agplo, tTa atopa (R ta popia) dtaxwpidovrat
A0 ATOCTACELG IOV £lval HEYAAEG CUYKPLVOHEVEG

HE TO HEYEOOCG TWV ATOH WYV (] TWV HOoPLWV).




1. XHMEIA KAl METPH2ZEI2

Owtpelgc kKataotaoelg tng 'YAnG

OLTpEelg KataoTAaoelg TG LANG ptopo UV va aAAnAopeTatpEmovtal

XWpPIig va petaBaAAetal n cvotacn tng ovoiag.
N
= / . \
Kata t™n O¢ppavon, €va otepeo Oa ‘ ®
TNXO<ei yla va oxnuatioet Eva vuypo. |
H mepacepw B€puavon Oa petatpeet
TO UYPO OE aEPLO.
H Yuén evog aegpiou 0Oa To

OUMTIUKVWGOEL GE €va LYPO.

_—
-
o
"
o
-
a”
-

‘Otav to vuypo YuxBei mepartepw, Oa

HeTtatpanei o otepea popodn.
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Owtpelgc kKataotaoelg tng 'YAnG

OLTpEelg KAaTaoTAoeLg TNG LANG HTtopo UV va aAAnAopeTatpEmovTal

XWwpLic va yetaBaiAetal n ovotaocn Thg ovaoiag.

2nueio tnéewc: H Bepuokpacia otnv omoia cupypatvel n
HETABOON ATO TNV OTEPEN OTNV LYPHN Kataotaon.

2npeio Zeoswg: H Oeppokpacia otnv omoia cuppaivel n
HeTABacNn amo tTnv LypPn oTNV aEpla Kataotaon.

Ou 180tNTEC TOU LAATOG eival HOVASIKEG MHETAEL TWV
KOWWVWYV OUCLWYV EMELSN TA HOpLA TNE VUYPNE KATAOTACNG
glval MEPLOOCOTEPO TAKTOMOLNMEVA aATO EKelva TNng

OTEPENG.
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DUOLKEC KAL XNHLKEG BLOTNTEG TNC VANG

Olovuoiec avayvwpidovtal amo TL§ WB3LOTNTEC TOUE KABWCE TTioNC KAl amo Tt cLoTAcn TouC.

DUOIKEG WBLOTNTEG: OL WBLOTNTEG IOV TPpoadlopidovial Xxwpeic tn petaBoAn tng ouvOeong N tng

TavtotnTag tTng ovoiag (m.X. onpeio tA€ewg, onpeio JEocswC, TUKVOTNTA, XPWHA, Yevon,

oKAnpotnta).

T.X. PUOCLKEG LBLOTNTECG XAAKOU
KaotavepuBpo oteped, petaAMiki Aapdn
Mukvotnta = 8,95 g/cm?3

2nueio tnéewg=1083°C

2npeio {eoewg=2570°C > :
eAaocpa XaAkou

KaAog aywyocg Oeppotntag Kat NAEKTPLOHOoU

MetatpeEnetal o eAdopata (eAato) kat cuppata (6AKLO0)
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DUOLKEC KAL XNHLKEG BLOTNTEG TNC VANG

Olovuoiec avayvwpidovtal amo TL§ WB3LOTNTEC TOUE KABWCE TTioNC KAl amo Tt cLoTAcn TouC.

*  XNUWKEG LOLOTNTEC: OL L3LOTNTEG MOV JLamoTtwvovtal HETA ano
aAloiwon Tng XNUIKAG ouoTacng TG ovoiag, MPOKAAOUHEVN
HE XNUIKN peTaBoAn, dtacttacn Tng ovoiag n aviidpaon avtng
HE AAAeg ouoieg, (T.X. n ofeidwon Tou OWNPOU amo To
o&uyovo, n Kavorn Tou Udpoyovou).

*  (MUOLKOXNHLKEC LBLOTNTEG: OL LBLOTNTEG TIOL Eival Tautoxpova
Kat GUOCLKEC Kal XNHULKEC (TT.X. N dtdAuon plag otepeAg ovoiag

OTO VEPO).

Kalon tou udpoyovou
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DUOLKEC KAL XNHLKEG BLOTNTEG TNC VANG

T.X. XNHULIKEG L3LOTNTECG XAAKOU

2e agpa ye vypaoia AvTidpQ pE VITPLKO Ydatiko dtaAvpa
Zxnuatidel yahalompAaowvo Ko appwviag oxnpatidet

Baolko avOpakKilKo XaAKO Ocuko o€V apya yaAadio dtaAvpua
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DUOLKEC KAL XNHULKEG LBLOTNTECG TNG UANG

TNEN XAwpLdiov Tov Kalon mpomaviov, AwaAuon K,CrO,
vatpiov C;Hg, ano to O, tou OTO VEPO
(o.t. 801°C) agpamnpog CO,, katH,0 PYZIKOXHMIKH

PYZIKH IAIOTHTA XHMIKH IAIOTHTA IAIOTHTA
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DUOLKEC KAL XNHLKEG BLOTNTEG TNC VANG

‘OAeg OL HETPNOLHEG LBLOTNTEG TNG UANG dlakpivovtal oE:

EKTATLKEC KAL EVTIATLKEG L3LOTNTECG.

H petpolpevn TIPR HLAC EKTATIKAG WLotntag
efaptatat amoe TNV mMoootTnTa TNg UVANG TOoUu
e€etaletal.

OL TIHEG TNG 1BLag EKTATLKAG WBLOTNTAG HTTOPOUV
va tpootebov.

 EKtatkeEg ldlotnteg eivat:

X20C
\\\\\

- Hpala =
- To pnkog i
04 & S
- OYKOG '
KAVOVEG OYKOMETPLKOL

KUALvdpot



1. XHMEIA KAl METPH2ZEI2

DUOLKEC KAL XNHULKEG LBLOTNTECG TNG UANG

‘OAeg OL HETPNOLHEG LBLOTNTEG TNG UANG dlakpivovtal oE:

EKTATLKEC KAL EVTIATLKEG L3LOTNTECG.

 H petpolpevn TWR HLAC EVIATIKAG
wdotntag AEN e§aptatal ano tnv moocotnta
NG LANG oL eetadetal.

* O TIgEG TNG 1BLag evratikng wwotntag AEN
elval TPoCcOETIKEC

 Evtatkeg dotnteg ivat:
- Hmukvotnta

- To Xpwpa

- H 6eppuokpacia Oepuopetpa



1. XHMEIA KAl METPH2ZEI2

Epwtnoclg - Aoknoeig - MpopfARnuata

1.1. Mowa eivar n dtadpopa HETAEL TTOLOTIKWYV KAL TTOGOTIKWY SESOUEVWV;

1.2.'Evag pottntig GUAAEyeL Ta akoAouBa dedopeva yla Eva deiypa ayvwaotou uypou.
Mowa amo autd sival TTOLOTIKEC KAl TIOLA ELVAL TTOGOTLKEG HETPNOELG:

(a) To deiypa €xeL 0yko15,4 mL

(B) To deiypa eivar avolxtoKitpivo vuypo

(y) To deiypa epdpavidetar eAawwdeg

(0) To deiypa exerpala 13,2 g

1.3. NMwcg duadEpel pla evratikn amo pua eKtatikn Wwotnta; MNMoleg amo tig akoAouvbeg
LOLOTNTECG Elval EVTIATIKECG KOL TIOLEG ELVAL EKTATLKEG;

(a) pnkog

(B) 6ykog

(y) Osppokpacia

() paga



1. XHMEIA KAl METPH2ZEI2

Epwtnoclg - Aoknoeig - MpopfARnuata

1.4. Npocdloploate TMOLEC ATO TIC AKOAOULOEC LBLOTNTEG ELVAL EVIATIKEG KAl TTOLEG Eival
EKTATIKEG:

(a) H okAnpotnta tou drapavtov eival 10 otnv KAipaka Mohs.

(B) To onpeio tREewg Tou vdatog sivat 0°C.

(y)'Evag KUBog HOAUBSOU £XEL MAKOC OKUNAG 2,5 cm.

1.5. Ta§wvopnoate KAOe pia amo tig akoAovBeg potaocelg weg utobeon, vouo, N Bswpia:
(a) H ocuvelwodpopa tou Beethoven otn poucikn 6a Atav MOoAU peyaAutepn €av eixe
mavipevtel

(B) 'Eva ¢pOwvomtwpive ¢UAAO EAKETAL TIPOC TO £8adog emMeELdN UTIAPXEL EAKTIKN duvaun
peTaéL GUAAOU Kal yng

(Y) OAn n UAN armoteAeital ano oAU HIKPA cwHaTidLa TTou KaAouvtal atopa

1.6. Awoate €va mapadeypa ywa Kabe €vav ano toug akoAovBoug opoug (a) vAn, (B)
ovoiq, (y) petypa.

1.7. Awoate Eva mapAadelyya opoyevoug Kal Eva ETEPOYEVOUC HEiypatog.



1. XHMEIA KAl METPH2ZEI2

Epwtnoclg - Aoknoeig - MpopfARnuata

1.8. Awoate Eva mapadeLypa OTOLXEIOU Kal EVa EVWOEWC.
NMwg dadEpouv Ta otToLeia Kat oL EVWOELG;

1.9. Mowog eivat o apOPOg TWV YVWOTWYV OTOLXEIWV;

1.10. Awoate Ta OVOHATA TWV OTOLXEIWV TIOU AVIMPOCWTEVOVTIAL AMO TA XNHIKA
ocuuBoAali, F, P, Cu, As, Zn, Cl, Pt, Mg, U, Al Si, Ne.

1.11. Awoate ta Xnuika cugBoAa yia ta akoAouvBa otowxeia:
(a) kaiowo

(B) yepuavio

(Y) yaAAwo

(3) otpovtio

(e) oupavio

(¢) oeAnvio

(n) véov

(6) kaduio



1. XHMEIA KAl METPH2ZEI2

Epwtnoclg - Aoknoeig - MpopfARnuata

1.12. EEnynoate mwg petafaiAoval TUTILKA Ol ATTOCTACELG HETAEL TWV CWHATLALWYV TLG
SLaPopETIKEG KaTaoTaoeLlg TNG LANG.

1.13. Xpnowomowwvtag mapadeiypyata, sénynoate tn dwadpopd peta&u PpuolkKNg Kal
XNHULIKAG Wdotntac.

1.14. OL TPOTACELG TTOU AKOAOUBOOUV TEPLYPAPOUV XNHULKECG | PUOCLKEG LOLOTNTEC;

(a) To agplo oEuyovo evioXUEL TNV KALvon

(B) Ta Aumacpuata BondouLv otnv avénon TG AypoTLKNC MAapaywyng

(y) To Udwp Bpalel Katw amno toug 100°C otnv KopudPn evog Bouvou

(3) O pAAUBBOC eival TUKVOTEPOC ATIO TO apyiAto

(€) To oupavio eivat Eva padlevepyo otolxeio



1. XHMEIA KAl METPH2ZEI2

Epwtnoclg - Aoknoeig - MpopfARnuata

1.15. KaBe £va anod ta akoAouvba meplypadel pra puctknin i XNHUIKNA HETABOANR;

(a) To agplo AoV pEoa oe €va HTTAAOVL Telvel va dtaduyel HETA ATto AlyEG WPEG.

(B) Mua d€opn pakov e§aocBdevidel apya Kal TeAlka oBARvel

(y) O katePuyHEVOC XUHOC TTOPTOKAALOU AvacuVvioTAtal e MPocOnKn LAATOC o€ AUTOV
(8) H avamtuén twv ¢utwyv efaptdatal arnd tTnv NALAKN evEpyela o€ Hla dadikaoia mou
ovopaletal pwrtoocuvOeon

() Mua kKoutaAwa emtitpantediov alatog dtaAvetal oe pua yapada coumnacg.



SCAN ME



[MoLo ival To XNUIKO GUHUBOAO yLd TO OTOLXELO XPUCOG;

68 responses

==

@ Ag
® Au
@ Am
@ As



1. XHMEIA KAl METPH2EIZ
Ta&wvopunon tng 'YANg

MepLodikog Mivakag Twv otolxeiwv

1 18
1A 8A

ATOMIKOG aplBpdg
Atopikry pala




[oLo eival To XNUIKO otolxeio pe cuupBoAo K;
68 responses

@® Kahio

@ Kaioio

@ Kaooitepog
@ KoBdATio




1. XHMEIA KAl METPH2EIZ
Ta&wvopunon tng 'YANg

MepLodikog Mivakag Twv otolxeiwv

1 18
1A 8A

ATOMIKOG aplBpdg
Atopikry pala




Moo otolxeio eival vypo oe Bepuokpaocia dwyuatiov;
68 responses

@ Y3dpdpyupog
@ Zidnpog
@ NikéAio

m @ XaAkdg




1. XHMEIA KAl METPH2EIZ
Ta&wvopunon tng 'YANg

MepLodikog Mivakag Twv otolxeiwv

1 18
1A 8A

ATOMIKOG aplBpdg
Atopikry pala




MNola amnod ta akoAovBa oTolxeia aviikouvyv otnv idlta opdada tov MNeplodikov lNMivaka;
68 responses

® K«ka Ca
@® Gakai Ge
@ Nkai O
® O«a S




1. XHMEIA KAl METPH2EIZ
Ta&wvopunon tng 'YANg

MepLodikog Mivakag Twv otolxeiwv

1 18
1A 8A

ATOMIKOG aplBpdg
Atopikry pala




[olo oTolxeio avnKel ota aloyova;
6/ responses

@ Octuydvo
® 1wdio

© AoBéoTio
® dwogdpog




1. XHMEIA KAl METPH2EIZ
Ta&wvopunon tng 'YANg

MepLodikog Mivakag Twv otolxeiwv

1 18
1A 8A

ATOMIKOG aplBpdg
Atopikry pala
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