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OEMA: Alaxeipion ™ Adaktéag - Eéetaotéag UANG tng XHMEIAZ tng I tdéng Huepnaoiov
FevikoU Aukeiou ko I kat A’ ta§ewv Eomepivol MevikoU AUKeioU yLa To oX0oALKO €tog 2019-
2020

Yxet.: To ue ap. mpwt. €to. Y.MAILGO. 135019/03-09-2019 éyypado

MeTd amo oxeTikn elonynon tou lvotttoutou Exknmatdeutikng NoAtikng (mpaén 34/29-08-2019
tou A.3) oag amootéAoupe tn Staxeipion tng Sidaktéag-eEetaotéag UANG TG Xnueiag tng I’
taéng Hupepnoiou Mevikou Aukeiou kat I kat A" tafewv Eonepvol Mevikou Aukeiou yla to
OXOAWKO £10G 2019-2020.

Ao to BiBAio: «kXHMEIA - TEYXOZ A'» twv I Atoddkn, A. FTakn, A. Osodwponouiou, Av.
KA&AAn

KEDAAAIO 1. AIAMOPIAKEZ AYNAMEIZ - KATAZTAZEIZ THX YAHZ - NPOXOETIKES IAIOTHTE:

1.1 | «Alauopiakeéc Suvduels - MetaBoAEC QUOLKWY KATAOTAOEWY - NOUOGC UEPIKWV
TUECEWVY,

EKTOZ tng¢ umonapaypddou «MeTafoAEG KATOOTACEWV TNG UANG», «lSLOTNTEG
uypwvy», «Aépla — NOpoGg peplkwv mécswv tou Dalton»
Inuelwon: Ao Ta MapANAvVW TPOKUTITEL OTL elval EKTOZ YAHZ OAeg oL LBLoTNTEG TWV
uypwV (Onwg: LEwdec, emipavelakr) Taon, TAoH ATUWVY).
4 Katd tn di8aokaAio autng the mapaypadou, mpoteivetal va §o0et éudaon
otnv €vvola TnG OUTOAKAG pomng €vog Seopol KaBwG Kal €vog Mopiou, HE
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AEAOMENO to oxfjua tou popiou.
v Noa 800l épudaon oto oxjua 1.6

v Ano 1 Aoknoelg — NpoPAnpata va dtdaxBouv: and tnv 16 £wg tnv 23

1.2 | «[IpooUetikéG 1610TNTEC SlaAupuaTwY»

Na 618ax0et MONO n urtonapdypadog «Qopwon kot QOUWTLKA Tiieon», Xwpig tnv
uTIoTIOPAYPAPO «AVTIOTPODN WOUWCN»

v Mpoteivetal va 60000V napadsiypata wouwong and tov Quatkd Kéopo.

4 Ano tig Aoknoelg — NpofAnpata va S1daxBouv: anod tnv 57 €éwg tnv 70

And to BiBAio: «XXHMEIA - TEYXOZ B'» twv I. Atodakn, A. Takn, A. Osodwponouiou, Av.
K&AAn

KEDAAAIO 2. OEPMOXHMEIA

2.1 | «MetaBoAn evépyelag katd TIC XNULKEG uUeTABOAEc. EvéoUepuec-séwdepuec
avtidpaoelc Oepudtnta avridbpaonc — eviadmio».

(EKTOZ amo tig mapaypddouc: «Mpdtunn evBaAmia oxnuatiopol, AH%», potumn
evBaAmio kabong, AH°», «Mpdtumn evBaAmio eéoudetépwong, AHO,», «Mpotumn
evBaAmia dtdAuong, AH,», «EvBaAmia deopol, AHg» )

4 Kata tn ddaokahia g mapaypadou mpoteivetal va dobel Eudaon otnv
TOELVOUNON TWV XNUIKWV avildpdoswv oe evdoBepues kal e€wOepueg Kal otn
ouvbeon twv petafolwv tng evBoAmiog pe T s€wBepueg kal evdoBepueg
avtidpaoelg. OL Beppoxnulkeg €flowoelg umopouv va Sibaxbolv w¢ TPOMOC
avVamopacTaong Twv evooBepuwV Kal eEwBepUwV avVTLOpACEWV.

Enionc va 600ei éudaon otoug mopdyovieg omd TOUug omoioug efaptatal N
evBaAmia plag avtidpaong kabwg kat otn oxéon g evOaAmiog aviidpaong Ue TLg
TLOOOTNTEG TWV OVTLOPWVTWV.

v Ano tg Aoknoeilg — MpoPAnpata va tdaxBouv: 11 [ektdg amo to (6)], 12
[ektOg amo to (v)], 13, 15, 17, 19, 21, 22
4 Na yivouv ta netpapata t¢ Stalvong NH,NO; kat CaCl,.

2.2 | «Oepuibouctpio — Nouot Gepuoxnueiac»
EKTOZ amo tnv napaypodo «Osputdopstpiar
v Anod t¢ Aokhoel — MpoPAfpata va StdaxBolv: 29, 30, 31 (5edouévng tng

XNUWKN¢ e€lowaong oxnuatiopou tou CS,), 34, 35, 36, 40, 41 (Na Sivovtal, 6mou
analtolvTal ol BEpUOXNUKESG EELCWOELG OXNUATIOUOU TWV EVWOEWV)




KEDAAAIO 3. XHMIKH KINHTIKH

31

«levikd yLa tn xnuLkn KLvntikn Kat ™ xnuikn avtidpaon - Taxutnta avtibpaoncy,

4 ATO TV apxn LEXPLKaL to Mapddeypa 3.1 pe tnv Ebapuoyn tou.

4 To meplexopevo TNC mapaypadou auTn¢ eival TPoamaLtoUEVO YLa TO
kebahato 4 (Xnuikn loopporia). Mpoteivetal va 600el éudacn otnv edbappoyn Tou
0opLopoL NG HEaNC TaXUTNTAC KAl 0TNV €€aywyr] MOLOTLKWVY TANPOdOPpLWY yLo TNV
TOXUTNTA KOL TNV TTOPELA TNG avTiSpaong amod SlaypapuoTa CUYKEVTPWONG —
XpOvou.

4 Ano 1 Aoknoelg — NpoBAnuata va dtdaxbolv:22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32 kau 33.

3.2

«lMapayovteg mou emnpealouvv TNV TaXUTNTA avtidbpaong. KataAutegy

v Katd tn di6aokadia tng mapaypddou mpotelveTal va oXoALaoToUV oL
£LKOVEC Kal oL A{AVTeC ToUuC, Tou Bpiokovtal otnv mpwtn oeAida tn¢ mapaypdadou
(83.1) kat otig omoieg Sivovtal epoapUOYEG TWV TAPAYOVTWY TNG TaXUTNTOG TG
avtidpaong. Npoteivetal va avadepBoliv/oxollaoctolv avtiotolya mapadsiypata.
Na 00¢i épudaocn ota Staypdppata/ypadikég MOPAOTACELS TWV oXNUATwWY: 3.4, 3.5,
3.6 kat 3.7 kaBwg KAl oTNV TIOLOTIKA EPUNVELX QUTWV.

4 Mpoteivetal va ekteAecBolv ta mepdpata:

Neipapa

MelpaUOTIK TIOLOTIK MEAETN TG emibpaong tng emipdAvelag otepeol oTnV
TaxutNTa NG XNUIKAG avtidpaong: Avtibpaon otepeol Mg (A Zn) pe udatikd
Sudhupa uSpoxAwpkol 0€€0G: Mg+HClg = MgClyg + Hyg™ Mapatipnon g
enidpoaong tepaxiopol tou Mg (emubdvela emadng) otnv taxvTnta £kKAuong Twv
napayouevwv puoaiidwv udpoyovou.

Neipapa

Melpapotik HeAETN MAPAYOVIWY TIOU EMNPEAIOUV TNV TOXVUTATO TG avTidpaong:
Avtidpaon mapaywyng CO, kata tn didAucon og vepo avaPpalovtog SLoKIoU TL.X. UE
Bitapivn C. Napatripnon NG MeTaBoAng tng taxutntag ékAuong ¢ucaiidbwv CO,
ovaloya pe tn HeTtoPoAn tng Bepuokpaociag, TNG mMOcOTNTAG TOU OVTLSPWVTOG Kal
™G emudavelag enadng (Aetotpifnon).

3.3

«Nouoc¢ tayutntoac — Mnyaviouoc avtidpoaonc»

4 Katda tn Sidaokalia t¢g mapaypddou, va 6obei éudaon otn oxéon twv
€KOETWV TWV OUYKEVIPWOEWV TOU VOHOU TOXUTNTOC HE TOUC OUVIEAECTEC TNG
XNUKNC €€lowong Kol CUVEMWG TO MNXOVIWOUO TNG aviidpaong Kabwg Kol To
XOPAKTNPLOUO QUTAC WG artAng i cuvOeTnC.

v Ateukpivion mou adopad to mapadeyua 3.3: TOG0 0 UNXAVIOUOG 600 KOl TO
€(60¢ g avtidpaong (amAn r MOAUTIAOKH) TTPOKUTTOUV LOVO MELPAUATIKA. H yvwon
Tou voOpou taxutntag Ponbd otnv umdbeon KATOLOU HNXAVIOMOU O OTolog otnv
ouvéxela amattel melpapatiky enBeBaiwon. Tuvenwg oto MNapadewypa 3.3 (a), n
OUUMTWON Tou EKOETN OTO VOO TAXUTNTACG LLE TOV CUVIEAEDTH TNG avtidpaong, ev
onuaivel arAn avtibpaon. (BAénete mapaypado petd to oxiua 3.12)

3.4

«Eva meipopa xnULKNAG KLYNTIKNG UEAETNGY

4 Mpoteivetatl ol poOntég va prmopolv va meplypddouv to meipapo
4 Na 806eil éudaon otnv egppnvela tTwv Slaypappdtwy Tou avadEpovtal

otnv napdypado.




4 Na 606¢ei éudacn otn Slepelivnon TwWV MOPAYOVTWY TIOU ennpedlouv Tnv
ToXUTNTA KOL TOV TPOTIO TTou oXedLAaovTal Ta MELPAATO.

4 Ano g Aoknoelg —MpoPAfpata Kot Fevika npopAnuarta va Stdaxdouv:
amo T 22 £wG KoL TNV 56

KEDAAAIO 4. XHMIKH 120PPOMIA

4.1

«Evvola xnuikric tooppomioag — Artodoon avtibpaonc»

v Kata t &daokalia tng §4.1 mpoteivetal va 606el Slaitepo Bdapog ota
XOPOKTNPLOTIKA TNG XNHLKAG LOOPPOTILaG KAl 0 UTIOAOYLOMOUG TTOU GUVSEOUV ThV
TR ¢ anodoong pag avtidpaon He TIC TOCOTNTEG TWV OVTLOPWVIWY KoL TWV
TPOLOVIWV TNC.

4 MpoteilveTal va oXOALOOTEL N SLOYPOUMATIKY ATIEKOVION TNG €EEALENG HLAG
avtidpaong npog tn B€on wooppomiag (oxNnuo 4.1)

4 Y10 mapadelypa 4.1, to epwtnua (B) mou adopd HePLKN Tleon ival EKTOG.

v' Ano T Aoknoels — NpoPAfpata va SitaxBouv:10, 11, 12, 13, 14, 15, 16, 17
[extog (v)].

4.2

«[Mapdyovteg mou ennpeadouv tn V€an xnuikrg oopportiog — Apxn Le Chatelier»

v Katd tn Si6aokadia tng §4.2 npoteivetal va §00¢ei Epudacn otov Tpdmo nou
ennpedlouv TN B£0N LLOC XNULKAG LOOPPOTILAG OL TTAPAYOVTEG (CUVTEAECTEC) TNC
XNUIKAG Loopporiag pe Baon tnv apyn Le Chatelier.

v Ano 1 Aoknoelg — NpoBAnuata va dtdaxbolv: 20, 21, 22, 23, 24, 25 kat
26.

4.3

«2tavdepd toopporiog K- K,»

EKTOZ armo tig napaypddouc: «Kwntik amddelén tou vOUoU XNKLKAC LooppoTiagy
KoL «ZTaBepd XnNHLKAG Loopportiag — K,», «Zx€on mou cuvdéeL tnv Kp pe Tnv Ke»

4 Kata t dibaokalia autng tng mapaypddou mpoteivetal va §o0si éudaon
otnv eniluon mpoBAnudtwy ota omola cuvdéovtal opLopEva amo Ta akoAouba
HeYEDN: n amdbdoon avtibpaong, n otabepd ooppomiag (Kc), oL moodTnTEG TWV
aVTIOpWVTWV N TIPOLOVTWY KAl 0 OyKo¢ Tou doxelou avtibpaong.

v Na SibaxBolv ta mapadeiyuata: 4.4, 4.5, 4,6, 4.8, 4.9, 4.10 kaL 4.11.

4 Ao T Aoknoelg — NpoPAnpata va didaxOouv: 27 £wg kot 44, 48, 49, 50,
51, 56, 57, 58, 59.

KEMAAAIO 5. O=EA — BAZEIZ KAI IONTIKH IZOPPONIA

5.1 | «O¢€a — Baoeig»
v Na 600el éudaon otn SldkpLon Tou LOVTIOHOU (TANRPN Kal LEPLKO) KoL TNG
Sldotaong Kal va YIVEL n CUOXETION TWV TIOPATIAVW HE TI( OUOLOTIOAIKEG KoL
ETEPOTIOALKEG EVWOELG.

5.2 | «lovtioudc oééwv — Baoswv»




v Katd t di8aokadio tng mapaypddou autic, mpoteivetal va §o0et éudaon
OTOUC TOPAYOVIEG OmO Toug omoioug efoptdtal o BoBOupdc ovilopol evog
000gvoU¢ nAektpoAUtn Kot va ouvdeBel n duon Tou NAeKTPOAUTN UE TN HOPLAKN
Soun auvtou.

v Ol HaONTEC va NV amopvnoveloouV T oelpd avénong tou —| emaywytkol
dawvopévou, aAld va UropolV va TV altloAoyouyv Omou elval eLKTO.

5.3

«lovtiouog oféwv — Baoswyv kat vepoU — pH»

4 Katd tn Sibaokalia tng mapaypddou, mpoteivetal va dobei éudoon otnv
gfaptnon tng K, amod tn Oepupokpaoia Kol CUVETIWE TOU XOPOKTNPLOUOU £VOC
StoAUpatog we 6€vou/Baatkol/r oudétepou amod TNV T pH autou.

v Mpoteivetal va yivel to meipapa: Métpnon tng TUAS Tou pH udpoxAwptkol
0&€0¢ TIPLY KOl LETA TNV apaiwon autou pe eVweaTAAoLo OYKO vEPOU

54

«Emibpacon kotvou 1ovtogy

v Kata tn dibaokalia g mapaypadou autng, mpoteivetal va 500l éudaon
otn ouvéeon TG enibpacng kowou LWOvTog Le Tnv apxn Le Chatelier kot to Babuo
LOVTLOMOU TOU NAEKTPOAUTN

5.5

«Pudutotika StaAvuarar

4 Mpoteivetal va yivouv ta melpaparta:

A)Napaockeur pubULOTIKWY SLHAULATWV.

o) Me avapLen Twv CUCTATIKWY TOUG

B) Me pepukn e€oudetépwon aobevolg ogog (CH3COOH) amd Loxupr Baon

B) MeAétn pubpotikwy SLaAupdtwy

o) Apaiwon pubuiotikol SLaAUATOG Kol CUYKPLON apXLKAG KoL TEALKAG TIUAG pH.
B) MpoacBrkn ULKPRG TTIOCOTNTAS LoXUPoU 0EE0G 1 BAONG KAl CUYKPLON OPXLKAC Kl
TEALKNG TIUAG pH.

5.6

«AEIKTEG — OYKOUETPNON»

Noa MHN amopvnuoveuBet o Mivakag 3, UE TOUG «KUPLOTEPOUC OelKTEC Kal TIG
TLEPLOXEC AAAQYNC XPWHLATOGY QUTWV.
v Mpoteivetal va yivouv ta melpaparta:
Oykouetpnon eoudetépwong
A) Mpoodloplopdg TNG CUYKEVTPWONG TOU 0flkoU oféog oto EUSL eumopiou pe
oykopétpnaon. Mpotumo dtdAvpa 0,1M NaOH. Asiktng patvorodOaleivn.
B) Ofutnta tou yahaktog (EUpecn TNG MEPLEKTIKOTNTOC YAAOKTIKOU 0E£€0C OTO
dpéoko yaa)
EvaAlaktika, pétpnon ofutntag ehatdAadou
v Noa 800¢il éudaon otnv epunveio Twv KOUTUAWY oykopETpnong (ofupetpia
/ alkaAlpetpia kat ooBevic/loxupog NAekTPOAUTNG WG OYKOUETPOUUEVO
SlaAupa.

4 Amo T Aoknoslg — NpoPARpata va dtdaxBouv: and 1o 17 €wg kat to 90
Kat aro ta Mevikd NpoPAnpata: anod to 108 £wg kat to 122




KEDAAAIO 6. HAEKTPONIAKH AOMH TON ATOMOQN & MEPIOAIKOZ MINAKAZ

6.1 | «Tpoyiako — KBavrtikoi aptduoi»

6.2 | «ApxEc 6AUNONC TOAUNAEKTPOVIKWY ATOUWV»

6.3 | «Aoun nmeptodikou mivaka (TOUE(S s,p,d,f) — ZTolyeia LETATTTWONGY
Ot ntivakeg 4 kot 5 va MHN arouvnuoveudouv aAdd ot uadntég va givat ikavol vo
gpunvevouv ta SedouEva TIOU TIEPLEXOVTAL OE auToU¢ Ue Baon tn Yéon twv
otoyeiwv otov Meptodiko Mivaka.

6.4 | «MetaBoAn oplouEvwy MEPLOSIKWY LOLOTATWV.

EKTOZ oo tnv umoevotnto « HAEKTpOOUYYEVELOY

v Ano 1 Aoknoelg — NpoPARpata va dtdaxBolv: and 24 £wg 60, eKTOC TNG
56 (8), 57 (v), 58 (B).

KEDAAAIO 1. O=EIAOANAIQIH — HAEKTPOAYZH

11

«Aptduoc oeibwong. Oécibwan — Avaywyn»

v Kata tn didaokaiia tng mapaypadou mpoteivetal va §o0el éudaon otnv
ouvbeon tou aplBuol ofeldbwong evog otolyeiou oe pia évwon, pe T Béon autol
otov I.I1.

4 Mpoteivetal va 600¢el €udaon otnv alnAs€aptnon tTwv GALVOUEVWY TNG
o&eldwong Kat Tn avaywyngc.

4 Ano 1 Aoknoelg — NpoBAnpata va dtdaxBolv: amnod tn 13 €wg kat tnv 22

1.2

«Kuptotepa oeldbwtika — avaywyikd. Avtidpaoel oéeldboavaywyrnc»

v Katd t Sbaokaiia tng mapaypddou mpoteivetal va 500sl éudaon otnv
ovayvwplon tng ofeldwTIKNAG KOl OVAYWYLKAG oucilag ot plo ofslboavaywylkn
avtidpaon.

v Na &wbaxBel n «MEOOAOAONIA TIA TH IYMNOAHPQIH ANTIAPAZEQN
OZEIAOANATQIHZ NOAYMNAOKOY MOP®OHZ» (keipevo Héaa 0TO TTAALOLO).

v Ta «mnopadeiypota  ofeldoavaywylkwyv — oavtdpdoswv» va  MHN
anootnBLoTouv aAAd va elval Lkavol ol HabnTtég va 510pBwoouv CUVTEAECTEC OE L
ofeldoavaywykn aviibpaon pe dedopéva ta avidpwvTa Kol PolovIa., oV TOUG
Slvovtal Ta avtidpwvta Kal Ta mpoiovta.

4 Ano tig Aoknoelg — NpoPfARpata va SitdaxBouv: amod tn 23 £wc Kat T 29,
T1¢ 31, 34 kaBwg Kot arnod TNV 36 £wg Kat tnv 44 (ue S€60UEVEC TIC AVTLOPACELG, OTIOU
amottouvtal)

KEDAAAIO 7. OPTANIKH XHMEIA

7.1

«Aoun opyavikwv evwoewv — SUTAOG Kot TPUTAOS SeoUOC — EmaywyLko @atvouevo»

4 Na 00el Epudaon otig apxeg TG Bewpiag S£opol 0BEVOUC WG EPUNVEUTIKO
mAaiolo ¢ LoxUog TwV O- KoL Ti- SECUWV.




4 Na yivel cOvdeon TNG YEWHETPLOG TWV UPBPLELKWV TPOXLAKWY eVOC OTOLXELOU,
LE To €l60¢ aUTWV Kal Tn ywvia mou oxnuatifouv.

v Inpeiwon: To eMaywylkd dawvopevo, €xet nén Stdaxbel oto keddAalo TG
LOVTLKAG Loopportiag (5.2).

v Ao 1 Aoknoeig — NpoBAnpata va dtdaxBolv: and tn 40 £éwg kat tn 49
(va xpnowomnotnBel n Bewpia tng 5.2 kabBwc kal n epappoyn 5.2 anod 1o keddalo
TNG LOVTLKAG LooppoTtiag).

7.3

«Katnyopiec opyavikwv avtidpacewv Kol UEPLKOL UNXAVIOUOL OPYOVIKWY
avtidpaoewv»

EKTOZ amo tic umoevotnteg «4. H adoyovwaon Twv aAkaviwvy, «5. H apwUaTiki

uToKaTaotacn», « MepLKOL UNXAVIOLOL OpYaVIKWY avTIOPACEWV»

v/ Ané g Aoknoelg — NpoBAfpata va StdaxBoulv: arno tn 65 £wg Kal tn 77, EKTOC
™G 76

74

«Opyavikég ouvIeoelc —Alakploeigy

v/ Artd tnv unoevotnta «Opyavikég cuvOEoEeLg» TepthapBdvetat otnv VAR MONO n
oaAoyovodoppikr avtidpaon

v' Ané g Aokroelg — NMpoPAfpata v StdaxBoulv: 86, 91 £wg kat tnv 113, EKTOZ
amd: 92, 102, 104, 107, 112(g), 113(6)

O 816aokovteg/ovoeg va evnuepwBouv svurntoypada.

H YOYNOYProz
NAIAEIAZ KAl OPHZKEYMATQN

ZOOIA ZAXAPAKH

Ecwrt. Aavoun

e A/von Inoudwv, Mpoyp/twv & Opydvwong A.E., Tu. A’

e A/von Nawdeiag, Opoy., Atar. Ekmt/ong, Eup. kat Melov. IxoAeiwv
e AleUBuvon OpnokeuTtikig Ekit/ong & AlaBp. Ixéoswv

e A/von ElSkn ¢ Aywyng kat Exmt/ong

e Aut. AlevBuvon I8wtikng Exm/ong

o AUT. TuAua MpoTuTiwV Kal MEPaUATIKWY XOAElwv

o AlebBuvon E¢etaoswv kat Miotomotnoswy, TR, A’

AKPIBEZ ANTITPA®O
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