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Y1) QUGIKEC KUTUGTUGELS

* VAN yapaxmpileTal oTIONTOTE £yet xamown palo Kot
Katarappfavetl koo yopo

* 1) VAN pmopel va Ppioketat 0 3 MUQOPETIKES PUGIKES
KaTooTacss (1] 9ace): oTeped, vypi| XaL aEpra




YA QUueIKES KUTAGTAGELS KU1 TUKVOGTI|TO

* 013 KOUTOOTAGELS TNC VANC EREOILOTY SMUOOPETIKES TUKVOTI|TES
(d)
* duz'pm = dm:uh::i: ki dt-'rpu
¥ EMOUEVOS, Y10 TOUS Ypapuopopranon; dyroug (Vi) 1oyuet:

Vigipe = V K W
of s

o, GTEpED L UFpQ
* Qoypa = dorepen
v efaipeon: dpg 1 < A

* Ol SIQOPEC CTITV MUKVOTI| T
OQELADVTIL OTLS OOUDOPETIKES
QTOCTACELS () METAZY TEv '
COUATIOWOV TN VANC

. o -
Lorepes = Toypa = Tazpua

Ly k]
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DuoIKEC KOTUSTAGELS TOU VEPOD KOl 1OWGTI|TES

usn Bepuokoooia TUEVOTNIE  YDOoHuopopameds o
waTAoTRO (5] lg/err” 1atm] e WOpLEKr) Aroun

3

afpLn (AT |{H} 500 % 107* WAL 2

wypd |vepd) Al (1995 |B.0ml
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YA pueIKES KOTUSTAGELS KOl WOW0TITES

* 013 KOTOOTACELS TNC VANC EROoilony GIOQOPETIES 1OW0TITES

KOT OG- T OO AL Oy KOS CUMTLEGTOTNTA | pEvoToTnTO
GTEPEQ kafopicuevo |walopicpusvo o ot
vYpT axafopicto |wallopiopsvo o vou
QEpLO axafopicto | axabopioto v Vo

v yafBopiopeve: Satnpel To oo TOU OTay TOMDBETE T
GE £V SOYELD

v oKoBOpMoTo: THHpVEL TO TG TOL HOYEIOD OTO Omoio
TOTOBETEITON



Ioovika agpra — KivnTuK-poprakn Beopia

*  KOTOLES (M0 TIC WOL0TI)TES CiHa iz
TEOV UYPOV KOl GTEPEMV '
mopovy va Sy oty
YPICLUOTOLOVTOS TIS UPYES
NS KIVIITIKT]S-POPLaKT)S
Bemplo TEV LOOVIKOY
CEPLEV:

*  TO COUOTLO EVOC OEPLOU
KIVOUVTON OOW0KOTOL, TUYOICL,
eLBUYpap e Kot e
OUMPOPETIKES TUHUTITES

* 01 EAKTIKEC 1] (TOCTINES
OUMOPUIKES SUVOLELS Etvin
QpEAN|TERS




[oovikd agpra — Koy -popwkn feopio

* O COUOTIONE GUYKPOUOVTOL LETAZD
TOUC KO JUE TO TOTYOUATE TOU

GOYELOD '
¢  TO COLOTION EMVo PKETA Lompid
TO EVO CTO TO @AAD (EFOUV CUTOALTI
i

eisvbeEpia TO EVOL OO TO CAAD)

v YEVIKIL, KOTA PEGO OO, LITAPYEL

TOADS ELEVDEPOS JOPOS o 9
CVOLLEGO OTO GrONATION: @ @

QEPIO



Ioovika agpra — kivnpTua-poproky Beopio

*  AO0Y0 TOV TOAD EAEDOEPOL YOPOU OV
UTTAPyEL, T ﬂtﬂ[.l[tﬁﬁm p.:ru::p-uc:rﬂﬁ.r VL
{mmn&:ﬁmw L0 KOVTO TO VI LIE TO

QALD — EMOMEVEC, TO CEPL ETVIL
GULTIEGTO

*  ETELOT) TO COUOTIONE 08V PploKovTo
TOAD KOVTQ LETALD TOUC GE
wrn:sh:pmf:n.rag beceic oo ;{ﬁ}pﬂ oLAACL
p.t:mh:wnm*mt srsvbepa. Ta aEplO
EMEXTEIVOVTOL KO KT Bavory
OAD TO FOPO TOU OOYELOD Ko

ENQUVIZOUY PEVGTOTI|TO

-
-

QEPLO-GU UTIEGTD



¢ TO COUOTIHNE EVOC DYPOU BPoKovTo ToAD
KOVTA TO £V € TO QALD, AR EXOUV KOTOW
IKOVOTT|TO HETQPOPTRTS KIVIIOTS
* Ol TOAD KOVTIVEC (TOCTACTELS TV GOLLOTIOW0Y
£YOVV GOV CUTOTEAEGM TC DYPA VI ETVION
ACULTIEGTO
¢ 1) IKOVOTITA TV GOUOTIONDY VIl LETOKIVOTVTON
EMITPEMEL OTO UYPA VOl QIOKTOUY TO G0 TOU
GOYEIOD CTO OO0 PPUOKovTO Kot v
ENPAVICOVY PEVCTOTIITA
# O, SEV TOPOoTy Vi S10QUyouy To Evi
L0 TO AAA0, Vo EmexTabouy Ko v
KoToAafouy OAD TOV OVKO TOU OOYELOU

vypo



Yrepea
* TO COUOTICNE EVOC CTEPEOD EVON TOAD KOVTL TO
EVIOL LLIE TO GLAAD KON TOKETUPMOLEVI GE
CUYKEKpIpEVES BECELL OTO YOPO, YOPIS va EYoUV
1) SUVATOTI T VO PETOKIVOUVTOL
¥ QLUDC, ootV v SovolvTo
* 01 TOAD KOVTIVES (TOCTAGELS KOt TO KIAD
MOKETAPIT A TON SOUOTIONDY EYEL TV
QUTOTEASGIM TO CTEPER VA EQLPOVISOUY UKOUYId
* 1] aoUVapIE RETAQOPIKTNS KivonS Tav
COUUTIOWY EYEL GOV OROTEAEGLO TO CTEPEN VL
OLOTI)POYY TO CYTLQ Ko TOV OYK0 TOLG OToV
TOMOBETOUVTOL GE EVOL (ULAD OOYELD KL OEV
ENPAVICOUY PEVCTOTITI

GTEPED



Kpvetoliaka stepea .
TGTEPED
* O KPUOTOAKD CTEPED EIVIL
GTEPEA MOV ENQOVICOTY L
KaGopIGEVT) LIE TACT) SO
*  TO COOUOTIOND TOUC ETvON
TOMOUETNEVT GF CUYKEKPIUEVEC
QECEIC GTO ¥OPO. CULLPOVIL LLE
L0 TPLGOLAGTUTT],
MOV o fovopsvT) YEONRETPUKD)
OLaTUC)
¥ Iy, OAAETL, SaVT

aSlEpayvT
(Tropa avipaka)



Apnopoa crepea

* TO GUOPQU CTEPEA EIVAL GTEPEQ
OV EHOAVICOVV 10 SOUT] TTOL OV
givat KaGopIGUEVT LE TALN

* TO COUATION TOVS Eival
S10CKOPTIGHEVA LIE TUYAIO TPOTO.
JOPIS VA ENEaVICOvY KATow
Kabopiouevn. eravairapfavopsvn
owaTaln)

v LY. TAOCTIKO. YOOAtl, KapBouvo

xappouvvo
(aroua avboaxa)



EZynen Tov 10w TiToV TOV UYPpOY KOl GTEPEOV

GEv Wropov va eSmBoUy TANPOC 0AEC O1 IOWOTTES TOXV UYPOV
KO CTEPEDY ¥PNCILOTOOVTAS TPV LOPIOI-Kv T Gempio
v TO TPOYLLCLTIGGE CEPLCL, UYP K0 OTEPSA SIQEPOTY oo Ta
LOOVIKD EPLO
* YTy ESNYNOT) oAV TEV IMOTHTOV TOUS TPENEL va Anghouy
VoY
1. 01 SAKTIKES OLOMOPLOKES OUVALELS
v GUYKPUTOUV TO POPIE KOVTA TO Vel JIE TO QA0
2. n KTk evepyawa By Tov popiov
v Givel oTa popia v sasvbepio Kiviyenc
v EEOpTATO Povo o T Beppoxpoacic
B, =3/2(kT)
v Babuot ehevbepios = SMOQOPETIKOL TPOTOL LETAQOPIRTC.
TEPICTPOPIRIIC, SOVITIKTIC KIVIOT]C



EAKTIKES MapoprakES dvvapsig

* Ol EAKTIKES SLOMOPLIKES duvad MEL gtvat amupm:__, IOV
QVOTTOCTOVTOL PETOED TV LOPIoY 1) GOUATISNDY GTEPEOD, LYPOU 1)

aEpiow

v KOOV (+) pe aviov (-
v BeTd (+) aKpo eVOC TOAKOU PNOPIow e apvITING (—) GKpo EVOC
OAAOU TTOAIKOD LOPLOU

v oTry oo avTiBeTa QOpPTIC OE JT) TOAKA Lopia

+ —_




Ioyic Tov SEAKTIKGOV OOUOPLIKOY SUVALEGY

* Ol EJKTIKES OWMOPLIKES OUVALELS eIVl acHEVEGTEPES ANO
TOUC DEGUOVS PETHSY TOV QTONMY GTA LOPLl (10T

OVILTTUC GOV
a . . EAKTIET]
v UETOED JKpOTEPENY QOPTICIV B
v LEYOOTEPOV UMOCTATEDV Seopds Gy

o @

oJ

Ui pm s
Wk p) —=

¢ VU0 TV 10Y0 TOV SOUOPIOKOY EACEMV 1TYUEL
v peydho QopTic = 16YUPES SAKTIKES SapopraKis
OUVALELS
v neydlec amosTacas popTiey = acheveic shkTikEs
OLUULOPLIKES OUVOILELS



Yopfiolopnog TV EAKTIKGOY OLGLOPLEKEOV OUVANLEGY

* ouymukol Secpot cupfoAllovial Ie OAOKATIPES YPOLLES HETOZD
TCYV OTOMY
v IETOED aToOImY TOL 16100 popion

* 01 EAKTIKES OUILLOPIOKES OUVOIELS CupPoAilovTon LE
OUIKEKOUUEVES YPULLLES
v IETOED ATV SIQOPETIDY [Lopioy

EEE}I&;—{ /.‘\_.
-

OLUOPLUKT) EAEN)

."’/-\'1
A«



Eisvbepio kivions vs sAKTIKEC OMOUOPUIKES OUVANELS

* TO COUATIONT EVOC TEPLOV EXOUV TATPT] ELcvBEpia KIVI|GT)C
¥ 1 E; TOUC UMEPVIKGEL TIC EAKTIKES MONOPLIKES SUVANELS
*  TO COUATIONE EVOC Uypol EYouy TEpLOpLGIEVT] isvbepia
KIVIG1)S (LETOCVOUNVTOL ATYO GTI) OO TOL UYpon)
¥'1) E;, Toug sivon apre o va UIepving PEPOC TEIV EAKTIKGDY
trmpnpmmn OUVIIEDY
¥ 1 E; toug dev sivan apreT @oTe va Siopeiyouy TEAEiNG TO
EVOL 0UTO TO CAAD

* T0 COUOTISN EVOS GTEPE0D Efvin TOMoBETUEVE GE

ouyKekpyéves BECEL; OTO YOpo Ko dsv £youv shevbepio
KIVI|GT)

" v won dovotnvton, 1 Ey Toug Sev etvan aprem) ya va vepvika
TIC EAKTINEC SUILOPIIKES SUVEEL



Yypa:
erevBepio KGNS Vs SAKTIKEC OMUUOPLOKES OUVANLELS

* T UYPA EYOUV UEVOAUTEPEC MUKVOTITES QIO T
CEPLO O10TL 01 EAKTIKES OUNUOPIOKES GUVELLELS
CUYKPOTOUV T LUOPO OF KOVTIVEC ONOCTOGEL, TO
EVOL IE TO @AAD OIVOVTAC TOVS TEPOPLTLLEVT)
shevBepia Kiviomg

v' T UOPIC OTR aépia Syouv TANpN shevbepic
KIVI|OTG

* T UYPA EYOUV KaBOMOUEVD 0K MOTL O
EAKTIKEC GUOUOMOKES OUVOLELS TUYKPOTOUY TO
LLOPL0 KOVTA TO £V LLE TO GALD

* T UYpa EfoUv aKabomoTo GYTMa J10T1 1)
TEPMOPITUEVT) EAsvbepia Kivamg T popicov
TOUC EMTPENEL VI LETUKIVOUVTON TPOC OAEC TIC
KO TEVEUVGELS 101 TO TOUYMUOTO TOY SOYELOD IOV
O MEMEYEL




Yypa:
cshevBepia KivoNC Vs EAKTIKES OLONOPLOKES OUVANELS

* T LYPA OEV CUNMIEIOVTUL EVKOAL

v’ 01 EAKTIKEC S10OPIAKES SUVALELS CUYKPATOUY TA LLOPIN GE
KOVTIVEC QITOGTACELS TO £V [LIE TO GALO

* TO O£PL0 COUMELOVTUL EVKOAN
v Ta HOpIa TOV AEPIOV GEV GUYKPOTOUVIO KOVIA TO £va LiE TO (Ao



YA 10T TES QUCIKGY KETOUGTATEMVY
KOl EAKTIKEC OO OPUIKES OUVALELS

* 01 3 KOTOOTOGELS TNC VANC EUQOVICOUY SIOUQOPETIKES 1O10TITEC
AOYO TS OIUPOPAC TN 1TYLOC TOXV OO PLOIKGY GUVELEDY

1ays
. . . . . SO PRGN
KOTOFTRE SyTue OTKOS FUILTIEGTOT T | pEooToTyTa I
SUVAULERY
FTEPED kofopuousvo | xebopucuevo an o MORD WE UPES
Y B axofopuoto | xebopicueva an Wil HETPIG 1O UPES
agpa mcxfopoTo | mofopioTo w1 v r0it aobev ric

v aBopiouevo: Suetnpel To ayla Tov Tay TomoBeTEi T
TE &V GOYELD

v oKoB0MoTo: TOHPVEL TO TYT|LO TOU HOYEIOD OTO OO0
TOTOOETELTON



IoyVc TOV EAKTIKGOV OITUOPLEKGOV OUVIRE®V
KOl METUTPOTES KATUGTAGEMV TS VANC

Bippovon)
T} CAMETTOIOT) XEOT)S

-

Yisn
1) addnon misong
eI
\OLUPES RETPIA WOFUPES acBeveis
Swapopraxss S\apoploKss SLONOPLaKES
duvapsis duvapsis duvvausis
* 110V TOV EAKTIKOV S10H0p1aKmV ovvapeny xabopilet

QUGIKT) KOTACTUGCT) M OVGLOLS
* 0G0 MO IGYVPES EIVAL 01 ELKTIKES SLUUOPLUKES SUVANELS, TOGO
MO UEYAAY] TAOT £1£1 M OVGTA Va £ivol oTepen (1) vypr)



Iy ToOV SAKTIKGOV MOUopLOKOY OUVAJLE®Y
KOl UETUTPONES KATAGSTAGEMV TS DANS

¢ OTO PO ToUw IN,, To dtopa N
CUYKPATOUVTON Hali e 1T 0 po
TPUTAD OUOIOMOAIKD G200

¢ GE youniec Bepuokpaciss (puspn
E,). ta popuo N, eixoviotl acbevod
LETAZD TOUC UE EAKTIKES
OUILLOPICCES OUVILLLELD
v 1o N, givan vypo

* CE DYNAEC BEpRoKpacieS (UEVAAN
E, ). 01 EAKTIKEC SUOLOPOHCEL
OUVOLLELC ETVON TOAD aoBevels Ko
OEV LLTOPOUY VIO CUYKPUTNGOUY T
wopte Ny KoVTa TO £V LE TO GAAD

v 10 N; givin agpio



Ioyvc Towv EAKTIKGOV OMOUOPLOKGOY OUVAILEGY
Kol onusia fpacpoo
* WOTG TO BPacpO [ag Uypnc ouoias, To popta G Uy ovaiag
CUTOLLOOUVONVTOL TO LOPLX TN OVGIS TO VO IO TO GARD
v' LETOTPOMT) UYPNC GE OEPIE KUTAGTUOT)
* 7 va upPEL guTo TPETE va mpoopepbsl aprem) E, oate
UILELVIKTBOUY 01 EAKTIKEC OMOLOPMONCES OUVALLELS
* 0G0 TLO IGFUPES EIVOL 01 EJKTIKES OLONOPLOKES OUVINELS, TOGO
TLO VWIA0 EIVOL TO GNUELD fpaciot puac vypic ovolog



ALONOPLOKES OVVANELS

Avvausls ocTopdg
Avvapsis omolov-oumoion - decpoi H

Avvapsls 10vTog-moAon



Avvapsic OwocTopac

* pua oTrypuaio PeTafoAt] TG KOTAVOL TS ASKTPOVIKT]S
TURVOTITOS TV UTONCV KO TEXV POPIV UTOpEl va Y ooy
WIOTEAEGLA T S1IMOVPYIL CTUYPLTLGY SUTOAGY (JuT)

HOVILOY)
¥ L0 TEPLOYT) IE TIEPICTELN TJAEKTPOVIKTC MIKVOTITOL EYEL
(—) pEpIKO QopTIO O~
¥ o TEPLoyT] WE EAASIIE NASKTPOVIAG TURVOTITRL EXEL
(+) pEPIKO QopTIO 67
* 01 EAKTIKES OUVOLELS METASD TTUYLMOLEY OUTOADY
OVOLOlOVIOL OUVENELS OLUGTOPas
¥ 1) Sovdper: London
¥ OVOITTOCOOVTOL LETOSD OAGY TEV POPLmY Kl TEV
UTOU@Y



Avvausic owacmopac

1. o éva pun TOAMUEVO HOP1o ?
(atopo He) 1 xatavoun mg é \
NAEKTPOVIKT|C TUKVOTITAS Eval 17 T0LOPEVO GTOpO
CUHHETPIXT) "
2. nouymaia petafoin me
KOTAVOUNG TS W’TP?‘?K"]Q , \ i
TUKVOTNTOS ONHIOVPYEL Eva o CTIYHEI0 S1%0)0
GTUYaI0 17010 .‘ \ .
3. TO CTIY QIO OLTOAD TPOKUAEL wamptépé QOPTIOV GTA TPLYLP®
aroua He, ta omoia yivovion veEa GTIypuaic SIToAd (Erayopsvae
OUT0A0) — TO SUTOAL EAKOVTAL UETAZD TOUC (SUVANT) S1UGTOPas)

@& e x’» B 8 \‘.a - \‘

ERAYONEVE S1OLT



Ioyic Tov ovvapsmv OucTopas

¢ 1) WOP0C TOV SUVANEDY OI0CTIOPAS EVOL OVIAOYES IE TO ueysbog Tav
ETAYOUEVOV OLTOLGV

* 10 peyefoc eVOC EMOYONEVOTD OUTOADU ECOPTATUL UTO:
1. Tov oyKo (pevedol) TOU NASKTPOVIKOD VEQOUC TOU UOPOD

v popua ue peyain MM = nteprocotepa nNhexTpovia =
LEYUAUTEPD MAEKTPOVIKD VEQOSL = LLEYOAY] TOAMGILOTITH =
UEYQAUTEPT EMXYOUEVE SITOAD = LG UPOTEPES OUVAELS
OLOGTOPaS

2. TO GYNNa TOU NLOpiow

¥ NEYUANTEPES EMUPAVELES ETUPNC = UEYUANTEPI EMXYOEVT
GLTOAL = \GYUPOTEPES OUVANELS OLUNGTOPIS



Emiopocn tov poprakot peysboug
oTd cnusia fpospod TOV SEUYEVEY aspimv

131. M) 155

apy[TET
* TO EUVEVT] CEQLO ETvIN evrevie aipo MMig'mol)  Ppaeopon (K)
LOVOTOLIKD [LOpct He @ ™ a2
« Kobocn MM tov
EUYEVEIV QEPIMV Ne @ 7
CUSOVETOL
¥ 0 'fll:"lﬂllrﬂ"; TV Ar o 1995 &7
NAEKTPOVIEY OO SOVETO
v T) VO30S TEWV GUVOUEDY Kr . 43,81 L0
OICTOPALC oUSOVETOL
¥ to enueia fpocpon .

STV VWT)AOTEPU i



Emiopacn Tov poprakov peysboug
oto onusia fpocpot TV n-alKdaviav

n-evvedvio (CoH m]w

1
n-oktdve (CaH 5 ) Aryhyleh)

n-exrdvio [CoHzl

25 rvio [ﬂﬂH.+}¢555|

anpeio fipaopon {YC)
g =
| ]

411 -
. u-nn'tum{EFHll]w
0 | | | |
45 (R Ba |05 125 145
MM (g/mol)

waboc 1 MM towv n-oAxoviov aosovetol
TO oTUEld Bpacuot etvon DymMAOTEPT



Emiopocn tov poprakot peyébovg
otd snusic fpocpot Kol sNUEld THSNS TOV N-OAKIVIGY

ozl fpacpon (u) wm equsic TG (u)

i) BRI

400 I
300
a0 ,‘t"‘
O
o
Em:- o -~
# -—.-—_
i * -
3 O
S0 T * __um
= Ly
200 T
-3'.“.' 1 1 : | ]
! 1900 200 1) 400 0]
MM g'mal

wtos n MM tov n-adsoviory ooSoveToL.
TO CTUELN Ppacon 1o To GTUELD TENS E1vion LYTAOTEPX



Emopocn Tov poplakod cyioTos
ota cnusio fpocpot wwopspav alKaOVIGY

f=TEVTINO VEDTEVTOVID
CH, CH;
' CHa CH- CH; y
w ~cuy” oy Py
CH, CH,
MM = 72,15 gmol MM — 72,15 g/mol

anpeio fipoapon: 36,1°C anpeio fpaspon: 9 5°C

MK
— GHPOEYELCE

EMET]E

*  TO oAROVIO EVOELOC CADCLON: CAKIVIO EXOUV UEVILAUTEPEC
EMQAVELES ETTOQTC MO TO WTOUEPT] OUIIACOITLLEVOL CLAXDVIO

* Ko< 01 OOKATOMGELS CUSEVOVTOL TX ST)REL0 ipaciol sival
TWMAGTED



Emiopocn Tov popraxkod oijlatos
oto cnusio fpocpoy 1CopEpoY aAKOVIGY

*  TO OUOKAOOLT eV

QAKOOAD (1COQAKVIO) . speia fpasuot 1wopspen alKavien
£YOUV FOUNAOTEPT o d
oTpela Ppacpos amo Td i 4 n-alKie
LFOLLEPT] CAKCVIO LER
awBeios cwhuaiboac (n- ST
i) § ~1
*  TO 1COLEPT] QAR 0
subsiog ﬂtl‘l}ﬂﬁt{g -2 2 114
QAKOVIOL EYOUV
UEYUADTEPES EMUPAVELES

ETOUPTC



Hopaésrypa. Amd Ta rupakaTo CEvydapuad,
TOLX YT PVKT EVEGT £XE1 TO VYN AGTEPO cjusio fpaspoo;

KO To U0 pLopia
CH, (:__Hgi H,CH,C H_;_:) £ivon L) oMK
E HH H TO EV EXEL

I .
g Hx- n.:h,,. ,,::;‘ ueyooitepn MM
= HY% H ¥
E?H3EI—IEEH=EHEH4EH3 Cxokhoelavio O
c}l E KO T S0 popia eivat HH 3
,e Coe IH A7) TTOALR B c—I5H o
5 'h H 5 )H TO UT) OIOKAQOWTHEVD BT
LOPLO EYEL = H
UEVOLADTEPES

EMOUVELEC ETCDNC



Avvapsig ovrdlov-ouTolov

* TOALG HOPIL AOYE TN MOAMKOTITOS TOV SECLLOV K1 TOU
CYMUOTOC TOUS LITOPOUY VI IEPTYPOQOUY GOV IOV S1T0A
# OUToAD ETVINL EVOL GO OV £XE1 BETING W apvITIKd

QOPTIGUEVD TP
* T OUTOAKG NOpPLa MUTACGOVTOL KOTWAANAN KOl SAKOVTIL

UETUSD TOUC

* 01 EAKTIKEC OUVOMELS METOIU MUOVILLOY OUTOALNY OVOLLOCoVTOL
OUVAENELS OUTOAOV-OLTOAOT
v TPOCTIOEVTO OTIC T)5T) UIAPYOVTES SUVALEL, SUCTOPAC




Iayic Toov dvvapemy MUTeAov-0UTOAOD

) WGY0S TOV SUVIUEDY STTOAOU-OITOAOD ETVOL UVIAOYVES HE
TO NEYEDOC TG OUTOALKI|S POIS TOV POPLEY
*  TO pEYEDOC TG OUTOMKIS POMNS EVOC HOPLOT ECOPTATOL
(O TNV TOALKOTI|TO TOV JLOPLEY
¥ uopia He peyGhy) TokKoTTe. = peydly) Sumoid) pom) =
IGTYUPOTEPES CUVILELS OUTOAOV-OUTOADD



Amodaky pomn
* 1] OUTOALKT] pomT) (L) EVOC LOPIOD ETVIN EVOLC TOGOTIKOC TPOTOC
TEPTY PAETC TN TOAKOTTOC ToV G00 ovTIBETH QOPTICUEVEY
GaKpoy 07 Ko 6 TOD Lopiow
v EfVON OVEAOYT TOU PEVEBOLS Too LEPIKEY QOPTIoNY q Ko TG
WETOED TOV AROCTACTC T
#U=gxr
- GLIOVDCOTIND UEVEDOC (Eye1 LETPO Ko xuTevduvon)
- povadeg petpnons: Debye. D

pOopLO auroiukny pomy (D)

Cl; )
CIF (.88
HF |.82

LiF 633



IolakoTyTa popicv

* VIO VO EDVOL EVO LOPLD TOAKD TTPETEL
¥ VL £YE1 TOLIKOUS SEGUOVS
# QOpd NAEKTPOPVTITIKOTI| TS UETOED ATOLMY
# Wi0E TOAIKOC OECHOC EFEL L0 SUTOALKT] PO
¥ vl £7E1 OGUINETPO GYIjlId
# Ol OUTDAIKEC pomES wafe decpon abpoilovro
OUVOOLLOTIKG
* T OVI|PY] NAEKTPOVIKG CEUYT) GE VO LOPL0 EMNPEQlODVV
1TYUPE TV TOAKOTI|TO TOU [LOPiow



IolxkatnTa popiev Kol RopLaKy] OuToAlK] pom

* 01 OIOUPOPES TNC TJAEKTPOMVIITIKOTI TS TEV CTOUMY GE £Vl
LOPLO OTUOVPYEL TOANKOUS ONOLTOAKOUS OEGILOVS

v GMUuovpyeiTal Evos SEoNOC LLE HITTOAKT PO

*  OVOAOYD LUE TOV apBpo ko 1) SenBetnon Tov Suroinioy
POTIEY KOOE GEGIOU, TO LOPLD LITTOPEL VIO EYEL LI GUVOJUKT)
HLOPLIKT) OUTOALKT) PO

Chlorine k= at negative
b Cl :ﬁ end of bond dipole ‘ -

| | o Carbon |5 at positive
B T R o end of bond dipole
H™ 11 1 I L
H 3 .
Chloromethane, CH,Cl




IolkéTnTo popiev Kal HopLaK!] SUTOAKI] poTh

* 1o popra tev H,O xat NH; £youv moikoig SeGpovS Kat
CUVOAIKT] poptaka) Simoisxt) pom (1 # 0)
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77 1 l

H
H / Net

Ammonia G- LTI Waker(p « INS 1IN
* gta popa tav CO, xar CCly. av Kat vIapyovy TOAMKOL SEGHLOL,
T HOP1a SEV EYOUV GUVOAIKT] Stmoitky) pom) (= 0)

te
-|

ot r‘\

<—- 4 ‘-Cl'yc-.\(.l
0=C=0 Cl /

Carbon dioxide gu = 1) Tetrachioromethane (u = )



Emidpacn e ouroMkig pomic ota snusia fpacpod

o

H H

lf H l( H lf I 1{ H
Butane ¢C,H ) Acetane IC,HO)

Mol mums = S5 amu Adod s = S5 s
bp = ~05C bp =20

« ovxat ot MM tov Bovtaviov Kat akeTOV)C stvat 1015, TO GUEia
Ppuciov Tous Slu@epovy
v oty aketovn (U0) avanTOoCoVTO EAKTIKEC SUVANEL, SUTOAOL-
SMOAOV, VO GTO Bovtavio ot (u=0)
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Haopaodsvypo. AT To TopoKaTo Cevyapua,
TTOVA YT IUKT EVOGT] £YE1 TO W AGTEpO cusio fpacpov;

CH,FCH,F LEYOALTEPT)

OUTOALKT) PO

F H H
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-,
L= [

-

il - i H
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Emioposn e moAKOTNTOS TOV HOPLEY
GTI| OWLAUTOTI|TO
* 1) SIADTOTITA PN OUGCLOG GF EVEL GLOADTY) EEQPTATON OO TIC
EAKTIKEC OUVALELS METOED TOY LOPLOY TS OLGIOS Kot TOU
GO T
" OO0 HLIADOVTIN GE OPOLO
¥ 1o ovelpiSan vypd SuthGovTon TEVTo TO £va OTO dAD
* 01 MOAIKESC EVOGELS OLLADOVTIN T8 MoAKOUS owavtec (my. H,O)
v EVOGELS IE vapopULES opadsc = OH, CHO, C=0, COOH,
NH,, C1
* 01 QU1 MOAKES EVOGELS OLADOVIO GE [T TOANOUS OADTES
(.. n-eZovio, CH;CH.CH,CH,CH,CH;)
¥ EvGELS N vhpopofes opads: = C-H, C-C
* OF E"rlII}EE'IJ; QMo umpxuw utnpﬂqmﬁ& Ko uapcrql-u.sh OUaGES

UTAPYEL 1] SICAVTOTITA ETVON EVO CUVEYOVITUGS HETaZD Towv
GLO OUAOY



Mn avapiZipa vypa
* O avauZiua vYPa S1aAVOVTOL TO EVA GTO GAAD

——

10 Aadt axoTelEiTan
QIO [ TOMKA HOPIX

| ano zokma popra H,O

TO VEPO QXOTEAEITTAL )




To vepio: évoc molkos owaloTng
TO TOAIKO JLOPLO PA0S OUGLOC EAKOVTON QIO TO TOAIKO LOPIN EVOC
TOATKOU GLOLAUTY)
« 10 H,0O etvon moAtoc SuoAums
¢ OTOV MOAWKA Lopd paac ovaios epbovy e enagn pe to H.O, oota
gAxovTon oo To popra tov HLO ko suwadovion oe auto
¥ 01 WOVTIKES EveGEls awkvovra oto H,O

ON@S 01 CVTIBETON payyTjTIKDL moAol

N §reeen 5]

g A+
& -

e
8+ A

ETO Ko T0 ovTIfETa pEpmod popTia 6+ wm b—
GTA POPIE EAKOVTOL LETAED TOTS




IHolwkoi dwarvTeg
*  TO UOPIX TOV TOMKOV SAAVTOV EYOUV SITOAIKY PO

P 5 H
H B H  H
\‘)/ \( ,/
S+
5+ f
® .
54 ; & - .. 84 t
H,0 CH;CH,OH CH,Cl
VEPO aBavoin Otyampopedavio

(c1BuAa) AAKOOAT)



Mn moikoil SwaAvTES

*  TO HOPIQ TV L) TOAIKOV SIHADTOV OEV £YOVV SITOAIKT] PO

5 8 i
H,C/ \C/C\C/CHz H A = Tl
| w HC, _CH C

o 1+ N

n-gZavio H of ©

TOAOVOMO  TETpayAmpavipaxos

@ ¢




Aszopol vépoyavow

* OTOV EVQ TOAD TAEKTPUPVITING ATONO X CUVOEETON UE GECO UE
£Va E!:T-D].J_ﬂ H &hxe ta nhextpovia tov decpon H-X mpoc 1o nepoc
TOV KO YIVETOL O

v X =0 NF
+ 0 mopvoc Tov H «amoyupvarveTon: omo NASKTPOVIL KO VIVETO 07
¥ gxTifeTon o mopnvas tov H
* OSMMOVPYELTOL EVa OUTOAD OV EAKEL TO NASKTPOVING VEQT] TEV

popicv Tov PpioKovTon TPy
v adeopoc H

7 EIG1KT) TEPITTOON EAKTIRNS SUVILNG SITOAOU-51TOADD

ﬁ+@a—ﬂ+@ﬂﬁ+@ﬁ




* 0 deopoc H oympatiletar petaly:
v" tov atopov H evoc moropévov seopod H-X (X=N. O
xat F) evoc popiov
v" TOV povijpoug LEUYOUE EVOS NAEKTPAPVITIKOD QTOUOV
EVOC GALOL LOPIOV



Eympoanopoc osepov H eto H,O

H
N
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H™ 5,
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* wabe aropno H ovveceTon pe 2 .
aropa O
¥ 1 puepi) amdotaom (100 pm)
CVTICTOUYEL GE EVO YTIUKO OECHO
H-O
¥ 1 peydln ewootaon) (180 pm)
GVTIGTOMYEL GE Eva decuo H

wabe aropo O pumopel va
oymuarticet oeouovc H pe
2 aropa H

wafe popro H,O pmopet
VO CUVOEETOL LIE GETUOUC
H pe arba 4 poprua H,O



Asgopoi H ko mokvéetnyrae H,O

* gto H,O(]) ta popa H,O oymuartilovv
Seopovg H ruyaia
~* JeV EMTUYYAVETOL O UEVICTOC aptBpoc
. GeoumvH
* 1a popa H,O Bpickoviar Ge KovTivi
QOCTUCY] HETAZD TOVL
v d=1gmL

* orto H,0O(s). ta nopwx H,O oymuatilovy

& o EVO TPICOIACTATO KPUCTUAMKO ALY
A0 o® * smTUYYGVETOL O PENGTOC APIONOS

folwds.  Seopmv H. o1 omolot cuyKpatouy Ta
uopia H,O paxputepa 1o éva amod 10
QALO
v d(0°C)=0.917 g/mL

» O TayOC EMITALEL GTO VEPO

» Ot AMVEC OEV TRYOVOLY TANPOC




Emiopacn Tov osopov H
ota onusia fpospot Tov evecemv tov Tomov H X

-, 130 T

l..r.l_l
= 8
1
L]

ernjpiebn fhpaeapon, °C

A
= a8 B S o
|

*  YEVIKQ, TO OMUELR Ppaciiol Tav evoosmy Tow Tomow Ho X
opcovovon pe v aucnan e MM Aoyom dvvapeov Suecrmopas

* 1o H,O, HF wo NH; gyovv vymlotepa onjuein fpociol amo TiC
CVTIGTOUES OUOAQYES EVOTELS TOUC AOYM 1Tyupov secpav H



Azopoi H eta opyovika oZéa

T oo o, CH,COOH
W, psweda, M * 0TI CTEPEN KUTACTOCT], 2 popia
pr i SRR CH,COOH ovviéovio pe
3 oLopoproKons oscpuove H
9 9 _ . CYMUaTICoOVTOS Eva SIUEPES
4.‘_1*__, v H---0 (=160pm) = O-H{=100pm)
-
GUAKUAKD 0Z0
; @9 ooy " O GTFPE&. EETEI.-:TT.'I:IE'I] o |
o B _ B g O HaTiCETO EVOONOPLOKOS HEGUOC
Y 1 % H mov cuvdés T opdda —OH pe
oy Tt v opdda — COOH oo ifo popo

ke
i i
L ]
(e



* Ol TEMTIOIKES CAVGIOES
TOV TPOTEIVOY
omuatiiovy £lKeS

* 01 EMKES TPOKVITTOVV
Q0 TO CYNUATIGLO
oeopdv H petalv pag
ouadag N-H pe jua
ouasa CO oty 1610
QAVGION




Hapaosvypa. Ao Ta TopakaTe Csvydpua,
TOLD FI MK £Vv6oT] sival vypo o Beppokpacio dopatiov
(n @airdn sivon agpio);

TYMMOTICEL CH;CHF,
cecponc H

CH,-0-CH,CH., @EHEEHQ@

TyMUaTICE
Geapouc H




Mopadsrypo. Axo To TOpoOKAT® CEVYApL,
TOLD Y UIKT] EVEGCT] SIVOL TEPICGOHTEPD OUALTI] GTO VEPO;

LITTOPEL VI GYTUOTICEL
E.-Ecmm’:-; H pe 1o H,O CH3CHF3
CH,CH,CH,CH,

LEVOLAUTEPT) TOAKOTITO



Avvaupsig wvroc-ourdlov
* KOTA T1) S10AVCT] MUOS 10VTIKIG EVOCTC GE EVA TTOAIKO S10ADTY)
ONMIOLPYELTAL EVA HHYHT
* GTO MUiyMa. TO 1OVIQ TG 10VTIKIS EVOGCTC EAKOVTIAL U0 TA
SUTOMKO LOPIa TOL S1ADTY)
v’ 0 S10.0TNC TANGIALEL TO KATIOVTQ UE TO &~
v’ 0 Srome nknmd@et TO CVIOVTOL JIE TO &7

@.% &"&
&S o P

* 1N IGUC TV eltcnxwv Suvauemv tm'tog-ourolov etvat Evag ano
TOVC KUPIOLE TOPAYOVTESC TOL KaBopilet T SLAVTOT T TV
1ovTiKov evoceov oto H,O




Elxnikéc Swapopraksc ovvapnsis

eldos ovedTnTes 2on HopLaKT) aliniexidpacn

WA AETIOPOGY
Aoropds 6/ Ta udpua
) KO (ATOpa
)
ondiov-sundion TOAKE PHOPIX (RN = FEREEEN = FE
' J
& / popwe ps N, O F 5_
pottl cuvoepéva ps H & b
S 920
i e dixbion  METHOTO WOVTGY Ko .g_

ROLIKGV EVDHCEV 6



