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OAa ta Zwoto-Aabog tng tpanelag Oepatwy yia tn Xnueia A° Aukeiou
1° kepalaro

To v tou vatpiou, ;;Na’, mpokUnteL dtav to dropo tou Na tpocAapBdvel éva nAeKtpovio.
AABOZ,0tav anoBaAlel Eva NAEKTPOVLIO

To 16V Tou o181 pov, (sFe*') éxelL mpokUPeL pe anwAela 3 NAEKTPOVIWV ond TO ATOHO TOU OLSHpou
Y0OITO,Me anwAela 3 NAskTpoviwv o 6iénpog anoktd doptio +3

H Sladopd Tou atopkol aplBpou ano To Hallko aplOpo LoouTal JLE TOV apPLOO VETPOViWY TOU ATOOoU
2O3TO,H Siadopd A —Z gival o aplBUOE TwV VETPOVIWY OE Vol ATOO.

To K" éxeL Tov 810 aplOU6 nAekTpoviwv pe to 1;,CI°
2OITO,T0 1OV 10K+ €XeL 18 NAeKTpOVLA KaL TO LOV 17Cl- £xeL emiong 18 nAekTpovia

Ta Lodtona £Xouv ToV 810 apLlOd MPWTOVIiWV Kal VETpOViwv
ANAOO3,lootoma ovopalovtal Ta AToLA e ToV (610 aToulkd aAld SladopeTiko Lallko aplBuo

Ta Lootona £Xouv ToV 610 apLlBpo vetpoviwv NABGO3, (610 aplBud mpwtoviwv

Ta Lootona ival ATOHA TTOU OVFIKOUV oTo (810 otolyeio.
YOITO,Ta LooToMmO OVOUA{OVTAL TOL ATOWO TIOU £XOUV TOV 1810 ATOLKO aplBud Kat SladopeTiko Hallko
0pLBUO KoL ETOUEVWCE AVAKOUV OTO 610 oTolxeio.

To ,Ca”* €xel 18 nAekTpoVIaL
20O3TO,O0tav 1o oudétepo atopo Ca to omoio £xel 20 nAektpodvia amoBAMAeL 2 nAekTpovia Ba AmoKTHoEL

Ta dtopa NG XNHUWKAG Evwong XW npénel va £Xouv SLadopeTIKO HATIKO aplOpno

ANABGOZ, Ta dtopa TNS XNKUIKAC Evwong XW mpémel va £xouv LadopeTIKO ATOUIKO aplBuo ehpOoOV aviKouv O
SLadopeTiko oToLXELO.

Ta dropa “X kot %W eiva toétona

YO3TO,lo6Tomna ovouAlovTal T ATOMA e TOV (610 atoptkd aAAd StadopeTikod pallkd aplBuo, CUVETWE Ta
otolyela X kat W eneldn €xouv aTopKO aplBuo Z = 6 elval Lootomna

B X kat W eivaiootona

11 11
YO>TO,lo6tona ovopdlovtal To ATopa He ToV (610 atoptkd aAAd StadopeTikod pallkd aplBuo, EMoUEVWCE T
. 2 2 . ' "o
atopa X ko 11y givan Lodtona adou €xouvZ=11

Ta dtopa

35
To dtopo 1;C1  mepiéxel 17 verpodvia
ANAGOZ,To atopo 1;Cl neplEXeL 35-17 =18 vetpovia

To Gropo *C mepiéxet 500 veTpdvIa MEPLOGOTEPA ATLO T NAEKTPOVILAL
3. To dtopo tou C £XeL 6 MPpwTOvVLa, 14-6 = 8 veTpovia Kal 6 nAektpovia epdoov elval oudétepo.

To 16V Tou payvnaiou, ;,Mg**, tpokUmTeL 6tav to dtopo Tou Mg npocAapBdvel 5Uo nAektpovia
AABOZ,NpokUTITEL 0TV TO OUSETEPO ATOWO TOU Mg amoBAAAeL 2 NAeKTpPOVLIL
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To 16V Tou Beiou, 157, £XeL 18 nAektpdvIaL
2. To oudetepo S £xel 16 nAektpdvia Kal otav mPooAdfel 2 nAektpovia Ba amoktnoel poptio -2

Eva Lelypal €lvol TAVTOTE ETEPOYEVEG AAGOZ, Ta Stadvpoata eival opoyevn piypata

Ze opLopévn noootnta {eotol vePoU Stalvetal peyaAutepn nocotnta {axapng ar’ otL o idla moootnta
KpUOU vepOU
JOITO,H StoAutoTNTA TWV OTEPEWV QUEAVETOL LE TNV BepUoKpaoia

Eva cwpatidio mou mepLéxet 20 mpwtovia, 20 vetpovia Kot 18 nAeKTpOvVLY, Eival éva apvnTLKO LoV
NABGOZ,Av To atopo Ntav oudetepo Ba eixe 20 mpwtovia Kat 20 nAsktpovia Epooov xel 18 nAektpovia
anéBalle 2 nAektpodvia Kal anéktnoe BeTikd doptio +2

To 8v tou Kaiou, 15K*, tpokUTtTeL 6tav to dropo tou K mtpooAapBavel évo nAEKTPOVLO
NAGOZ,0tav amoBaiAel 1 nAektpdvio

To OV W éxet 18 nAekTpovia
Z0O3TO,To oudétepo atopo tou W €xel 20 nAektpdvia Kot Pe amoBoAr] 2 nAeKTpoviwy amoktd ¢optio +2 Kot
£xel 18 nAekTpovia

Ta dtopa Twv oToeiwv TnG Evwong XW npénel va £Xouv SLadopeTIKO ATOUIKO aplOpud
20O3TO,Eddoov avrkouv os SLadopeTikd otolxeio Ba éxouv SLOPOPETIKO ATOWLKO apLlOpod.

‘Eva owpatidlo mou mepléxet 19 mpwtovia, 19 vetpovia kat 18 nAektpovia, gival éva apvnTKO Lov.

NAOOZ,To oubdétepo €xel 19 mpwtovia kat 19 nAektpovia. Me amoBoAn evog nAektpoviou amoktd ¢optio +1

‘Eva rtotfipt (A) nepéxet 100 mL vSatikol StaAupatog alatiot 10% w/w. Metadépoupe 50 mL and to

SLdAvpa auto og GANo rotipt (B). H epiektikétnTa tou Stallpatog adatiol oto rtothpt (B) sival 5%w/w
NAGOZ. To SlaAupa ival OLOYEVEC Hiypo, OTOTE €XELTNV (Ola oUotaon o OAn TN Lala Tou. AnAadr Kat oto
6eUTEPO MOTNPL N TEPLEKTIKOTNTA Ba glval 10% w/w.

20 kepaAaro

MNa g evépyeleg EL kat EN twv otifadwv L kat N avtiotowya, toxvel 6t EL < EN
203TO, Oco AmMOUAKPUVOUAOTE OTTO TOV TUPHVA TOOO QUEAVETAL N EVEPYELOKN OTABOUN pLag oTtipadag.
Enopévwg Loyuet: EL < EN

Ma g evépyeteg EM kau EL twv otifadwv M kot L avtiotolya, woxvel ot EM < EL
NAGOZ,000 QMOUAKPUVOHAOTE QIO TOV MUPAVA TOO0 QUEAVETAL N EVEPYELOKN 0TAOUN HLag otipadag.
Emopévwg toxvet: EM > EL

Ma g evépyeleg EK ko EL twv otiadwv K ka L avtiotoyya, toxUel ot EL < EK
NAGOZ,000 AMOUAKPUVOLOOTE OO TOV MUPAVA TOO0 QUEAVETAL N EVEPYELOKN 0TAOUN HLag otipadag.
Emopévwg oxvel: EL > EK

Av £va atopo X €XeL 4 NAEKTPOVLA OTNV EEWTEPLKI) TOU oTIBada n omola ivat n L, TOTE 0 ATOULKAG TOU
apLOuadg eivon 4
NABGOZ,HAektpoviakn Katovoun: K(2) L(4) omdte Z=6

MEPIOAIKOZ NMINAKAZX
To ototxeio X nov Bpioketar atn 17n (VIIA) opdda kat otnv 2n nepiodo Tou epLodikou mivaka, £XEL

OTOLLLKO aplOpo 17
NABGOZ,To otolyeio Bploketal otn 2n mepiodo tou MN.M dpa €XeL TA NAEKTPOVLA TOU KATAVEUNUEVA OE 2
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ot Badeg kal epooov avrkel 0T 17n opdda €xel 7 nAEKTPOVIA OTNV €EWTEPLKN TOU OTIRAdA. ZUVETTWG N
NAEKTPOVLOKK KOTAVOUN yla TO atopo Tou X givatK(2) L(7) > Z=9

To otoweio $OOpLo, F (Z=9), Bpioketar otnv 17n (VIIA) opdda kat tnv 2n nepiodo tou Neplodikov
Nivaka
ZQO3TO,HAektpoviakn katavoun: K(2) L(7). Ondte to F Bploketat otn 2n nepiodo kat otnv 17n opdda tou MN.N

Ta otolyeia ov £xouv efwtepikn otada tnv N, avrikouv otnv 4n nepiodo
JOITO,Ta otolxeia mou Bpilokovral otnv 4n nepiodo €xouv TomoBeTNUEVA Ta NAEKTPOVLO TOUG OE 4 oTIBAdeC
K, L, M, N

Ta otoweia tng 3ng (I11A) opddag €xouv Tpelg oTfadeg
NAGOZ,Ta otolyeia TG 3ng kUpLag opadag Ba £xouv otnv e€wTepLkn Toug ottfada 3 nAsktpovia. Ta
otolxela NG 3ng meplddou £xouv Ta NAEKTPOVLA TOUC TomtoBeTnuéva o 3 oTLRAdEC.

To otowxeio $pOOGpLo, Cl (2=17), BpiokeTal otnv 17n (VIIA) opada Kot TV 2n tepiodo tou MepLodikou
Nivaka (eivol AddBo¢ to $pBpLo eival to F. Evvoei To XAwplo).

Ye KGOe mepintwon n npotaon eival Aabog. To Cl éxeL nAektpoviakn katavopr) K(2) L(8) M(7) kat avrkeL otnv
3n nepiodo kat 17n opdada tou M.

To otoikeio W nou Bpioketan otn 2n (11A) opdda kat otnv 3n nepiodo Tou nepLodikol nivaka, £XeL

OTOMLKO apLlBpo 20

NAOOZ,To otolxelo Bpioketal otn 2n opdda tou M.M dpa £XEL 2 NAEKTPOVLA OTNV EEWTEPLKI TOU oTLRASA KL
adoU avrkel kaL otnv 3n niepiodo tou MM.M xpnotpomnotet 3. oTPASES. EMOPEVWE N NAEKTPOVLAKI] KATOVOUH TOU
otolxeiouv W eival K(2) L(8) M(2) > Z2=12

To otoyeio nupito, 1,Si, Bpioketatr otnv 14n (IVA) opada kat tnv 3n nepiodo tou NeprodikoL Mivaka
2QO3TO,HAektpoviakn katavoun: K(2).L(8) M(4). Onote 3n mepiodo kat 14n opdda otov M-MN

otoweio pwodopog, ;5P , Bpioketar otnv 15n (VA) opdda kot otnv 3n nepiodo touleplodikov MNivaka
2O3TO,HAektpoviakn katavoun: K(2) L(8) M(5). Onote 3n mepiodo kat 15n opdada otov 1.1

To ototxeio o§uyovo, 0, Bpioketal otnv 18n (VIIIA) opdda kat Tnv 2n nepiodo tou NeprodikolNivaxka.
NABGOZ,H nAektpoviakn kotavour tou 80 sivatl K(2) L(6) omdte to O avrkel otnv 2n nepiodo kot 6n KupLa
opada (VIA) tou Meplodiko Mivaka

To ototyeio X nov Bpioketar atn 17n (VIIA) opdda kat otnv 2n nepiodo tou MNeplodikov Mivaka £xeL
OTOMLKO apLlOuo 17

NAOOZ,To otolxeio Pploketal otn 2n nepiodo apa ta NAEKTPOVLIA TOU €Xouv ToroBetnBel o€ 2 ot PAdeG.
Emiong to otolyelo avrkel otn 17n opdda tou Meplodikou Mivaka pe cuVEMELa va EXEL 7 NAEKTPOVLA OTNV
e€wtepikn otipada. OmoOTe N NAEKTPOVLIOKN Katavoun ylo to X eivat K(2) L(7) kat €xeL atoutko aplBuo Z=9

Ta ototyeia TnG 2nG (I1A) opadag €xouv 600 ot Badeg
AABGOZ,Ta otolxela TG 2ng opadag £xouv otnv e€wTepLkr Toug otipada 2 nAektpovia. Ta otolxeia TNG 2n¢
TiepldSou xpnotpomololy 2 oTIBASEG yLa TNV KATAVOU TwV NAEKTPOVIWY TOUG

Ta otoweia tou £xouv e§wteptki otipasda tnv M, aviikouv othv 3n niepiodo
YO3TO,To otolyeia Tou avrikouv otnv 3n nepiodo €xouv ta nAektpovia toug os 3 otipadec K, L, M

To otouyxeio vatplo, 1;Na, Bpioketat otnv 1n (1A) opdda kot tnv 2n nepiodo tou Meplodikou Mivaka.
NABOOZ,H nAektpoviokn katavoun yia to Na sivat K(2) L(8) M(1) omote Bpioketal otn 3n nepiodo kat IA
opada tou Meplodikol Mivaka

To 1;:Na éxet peyalUtepn aktiva ard to ;;Na*
2QO3TO,H nAektpoviakn doun tou atopou tou Na eival K(2) L(8) M(1) evw yia To katiov Na+ n NAEKTPOVLIOKNA
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Soun eivat K(2) L(8). Emeldh oto Katiov ta hAekTpovia sival tormoBetnpéva oe 2 oTiBAdeg, to v Na' éxel pia
oTBada Alyotepn, OTIOTE EXEL LLKPOTEPN aKTivVa aTto To oUSETEPO atopa Na.

Ta otolyeia pag opadag £xouv tov idLo aptBpo nAektpoviwv
AAOOZ, Ta otolyeia pag opadag £xouv tov (610 aplBUo nAeKTpoviwy otnV eEWTEPLKN oTifada

Ta otoysia pag opadag £xouv tov idlo aplbpo otfadwv
AAOOZ, Ta otolxeia pag opddag £xouv tov i61o aplBud nAektpoviwv otnv e€wteplkr Toug otifada Ta
otolxela mou avnkouv atny idla mepiodo £xouv tov (610 aplBuo otiBadwv.

To otoweio o§uyadvo, 30, Bpioketatl otnv 16n (VIA) opdada kot tnv 3n nepiodo tou Neprodikou MNivaka
NAOO3Z,HAektpoviakn katavoun: K(2) L(6), ontdte to O avikel 2n mepiodo kat 16n opada otov MN.N

To otoweio vartplo, 1;Na, Bpioketan otnv 1n (IA) opdda kat tnv 2n nepiodo tov MepLodikov Nivaka
NAOO3Z,HAektpoviakn katavoun: K(2) L(8) M(1) apa to Na Bpioketal atn 3n nepiodo tou MN.M kat otnv 1n
opada

Ta otolyeia pag neptddou £xouv tov 810 aplBd NAeKTPOVIwY oTNV €§WTEPLKA oTIRASA TOUG

NAGOZ,Ta otolyeia pLag MePLOSOU £XOUV KATAVEUNUEVA TANAEKTPOVLOLTOUG GTOV (1810 aplOud otifadwy. Ta
otolyela mou avikouv otnv dLa kUpLa opdda €xouv Tov 510 aplBUdNAEKTpoViwY oTNV eEWTEPLKN oTLRAdA
TOUug

Ta otoweia pag TepLddou £Xouv TNV LSLa ATOMLKA aKTiVo

NABGOZ,Katd UAKOG LLOG TTIEPLOSOU N OTOLKN aKTiva EAATTWVETOL ATtO apLOTEPQ TPOG Ta Se€Ld

To 1;Na anoBdAet nAsktpovia eUKOASGTEpA armo to 19K

NAOOZ, Ta otolyeia Na kat K aviikouv atnv opada Twv aAkoAiwv 1n opdada tou MN.MN. Emeldn n atoptkn
OKTIVOL KOTAL KOG UL OGS A auEAVETAL QO TTAVW TIPOC Ta KATW To K eival peyoAUTteEpo ATOWO Kall
amoBdaMel o eUKOAO NAEKTPOVLIA

H nAeKTpapvnTKOTNTA SEIXVEL TV TAOH TWV ATOUWV Va anwdolv nAeKTpovLIa GTOV EVWVOVTAL E AAAa
atoua

NABGOZ,H nAeKTPOPVNTIKOTNTO OTOLXELOU OVOUATETOL N TAON TOU ATOUOU TOU OTOLXELOU va EAKEL NAEKTPOVLL
OTAV AUTO CUMHETEXEL OTO OXNUATIOUO TIOAUOTOUKWY CUYKPOTNUATWY

To otolxeio apyo, Ar (Z=18), Bpioketat otnv 18n (VIIIA) opada kat thv 4n nepiodo tou MepLodikov Mivaka.
NABGOZ,H nAektpoviakn kotavor yia to Ar givat K(2) L(8) M(8) ondte Bploketal otn 3n mepiodo kat VIIA
opada

AEZMOI

To vatpuo (;1Na), ev pnopei va oxnaticeL OLOLOTIOAKEG EVWOELG
2QO3TO,HAektpoviakn katavoun K(2) L(8) M(1). To Na yla va amoktrosl Sour euyevoug aeplou €XeL TN TAON
va amoBAaAAel 1 nAEKTPOVIO OXNUATI{OVTOC LOVO LOVTIKEG EVWOELG

Ta adoyova unopolyv va GXNHATICoUV OUOLOTIOALKOUG Kall LOVTIKOUG SEGH0UG

IQ3TO,Ta adoyova avikouv othy 17 opdda tou Meplodikou Mivaka (VIIA) kat €xouv 7 nAekTpovLIa oTNV
€EWTEPLKN TOUG OTIRASA. TUVETIWG YLO VA QITOKTHOOUV Sopr| EUyEVOUG aepiou pmopouv, elte va
npooAdBouv Eva NAekTpdOVLo Kal va HOPTLOTOUV OPVNTIKA €LTE VA CUVELOHEPOUV TO EVOL LOVIPEG
NAEKTPOVLO TOUG yLa Snpioupyia opolomoAkol Secpou.

H évwon petagl Tou otolyeiou 17X Kat Tou otowyeiou oW elvat LOVTIKN

YO3TO,0L NAEKTPOVIOKEC KATOVOUEG YLO. Tat oTolxela ivat: X: K(2) L(8) M(7) ko W: K(2) L(8) M(8) N(1). To
atopo Tou otolyeiou W yla va amoktiostl Sour euyevolg aeplou €xel T Tdon va amoBdaAAel 1 nAektpodvio
£VW TO ATOWO TOU oToLxelou X €xeL TN TAON va TPOoAABEL 1 NAeKTPOVLO. ZUVETIWE OTAV TTANCLACOUV Ta 2
atopa petadEpeTal £va NAEKTPOVLIO Ao To ATopo tou W oto X kal oxnpatiletol Lovtiki Evwaon

Ta otoyeia 1:X Ko g F oxnuatifouv Lovtikr évwon
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2QOITO,HAexTpovIaKEG KaTavopEG: X: K(2) L(8) M(1) kat F: K(2) L7). To X €xeL T Tdon va amoBaAAet 1
NAEKTPOVLO YLA VA ATOKTAOEL Sour euyevoUg agpilou Kat To F va mpooAdBel 1 nAektpovio. Omote to X pe to F
EVWVOVTAL UE LOVTIKO 80O Kal oxnuatilouv LoVTiKr évwon.

To 1,Cl tpooAapuPaveL NAEKTPOVLIA EUKOAOTEPOL OO TO oF

AAOO3Z,H nAeKTPOVLIOKN KATAVOUN yla TO ATopa Twv otolxeiwv eivat: Cl: K(2) L(8) M(7) to onolio Bploketal
otn 3n nepiodo kat 17n opdada kat F: K(2) L(7) to onoio Bpioketal otn 2n nepiodo 17n opdada tou M.M.
Emeldn n atopikn akTiva augavetal amd mavw mpog Ta KATw o< pia opdda tou M.M, to Cl éxel peyaAltepn
OTOULKN aKTiva oo To F emopévweg epudavilel LKpOTEPN NAEKTPAPVNTIKOTA aro to F, dpa mpooAappavel
SuokoAOTeEpa NAEKTPOVLO Ao to F

To xAwpto (1;,Cl), unopel va oxnUATicEL OLOLOTIOALKOUG KAl LOVTLKOUG S£0L0UG

YOITO,H nAektpoviakn katavour tou atopou tou Cl eivat: K(2) L(8) M(7). Zuvenwc yLa vo armokThoeL doun
gUyevVoUC aepiou pmopel, eite va mpooAdpel €va NAEKTPOVLO Kal va GpOopTLOTEL apvnTIKA eite va
OUVELOPEPEL TO £Vl LOVIPEG NAEKTPOVLO TOU yLa Snutoupyia opoLloToALlKoU SeCpOU

H nAektpapvntikotnta kabopilel TNV Taon TwWv atopwv va anofaiAouv nAektpovia

NABGOZ,H nAeKTpOPVNTIKOTNTO OTOLXEIOU OVOUATETOL N TAON TOU QTOLOU TOU OTOLXELOU va EAKEL NAEKTPOVLAL
(kat oL va artoBAMEL) OTAV AUTO GUUETEXEL OTO OXNUOTIGUO TIOAUOTOULKWY GUYKPOTNUATWY

H évwon petagy 10K ko oF €ivor Lovtikn

20OITO,0L NAEKTPOVIOKEG KOTOVOMEC yia Ta otolxeia eivat: F: K(2) L(7) kat K: K(2) L(8) M(8) N(1). To atopo
tou K yLa va amoktrostl Sor euyevoug agpiou €xeL Tn Tdon va armoBAAAel 1 nAektpdvio evw To ATopo Tou F
£XEL TN TAON va POCGAAPEL 1 NAEKTPOVLIO. TUVEMWG OTOV MANCLACOUV Ta 2 ATopa petodEpeTal Eva NAEKTPOVIO
ard to atopo tou K oto F kal oxnuatiletal Lovtikn Evwon

OL LOVTIKEG EVWOELG O OTEPEN KATAOTAON EIVOL AYWYOi TOU NAEKTPLKOU PEVATOG
NABGOZ,0L LOVTIKEG EVWOELG O OTEPEA KATAOTOON VoL KaKoL aywyol Tou nAektplopol. Ta TypoTa Kal To
USATIKA SLOAUATO TOUG AYOUV TO NAEKTPLKO pELUOL

APIOMOZ O=ZEIAQ2ZHX
O apBpog o&eidwong tou Cl, otn xnuikr évwon HCIO,, sivaw +7
SQSTO,1 (+1) + 1x +4(-2) =0 > x = +7

0 ap1Budc ofeidwong tou alwtou, N, oTo Vitpkod tév, NO 5, sivar +5
JQITOx+3(-2)=-1 >x=+45

O apBuog ogeidbwong tou payyaviouv (Mn) oto 16v MnO’, givow +7
SQSTOX + 4(-2) = -1 3 x = +7

O apBpog o&eidwong tou alwrou, N, otn xnukn évwon HNO;, eivan -5
AAGOZ,1(+1) + x + 3(-2)=0 > x=+5

O apBpog o&eidbwong tov alwrtou, N, otn xnukn évwon NO,, sivan +3
NAGOZ,x+2(-2)=0—>x=+4

O apBpog ofeidbwong tou S oto H,S0; ival +6

ANAGOZ2(+1) + x+3(-2)=0> x=+4

3o ke@aAailo

0O apyupog,Ag, Sev avtidpd pe to uSpoxAwpPLko o€y, HCl(aq)

20OITO,0 Ag sival Alyotepo SpaoTIKOC amod To uSpoyovo Kat SV UMOPEL v TOV OVTLKATAOTAOEL O
OQVTLOPACELG OTTANG OVTLKATAOTOONG
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Ma va e§ovdstepwaooupe to HCl mMoOU MEPLEXETAL OTO YOAOTPLKO UYPO XPNOLUOTOLOUE YAAa payvnoiag
(Mg(OH),)

2QITO,To HCl mou mepléXeTal OTO YaoTPIKO Umopel va e¢oudetepwBel pe katdAAnAeg Baoelc omwg Mg(OH),,
Al(OH); .

Mg(OH), + 2 HCl = MgCl, + 2 H,0

‘Eva StaAupa CuSO,4(aq) 6 pnopoupie va to puAdfouie o Soxeio anod aloupivio (Al)

2Q3TO,Av anoBnkevooupe Stalupa Belkol XaAkoU oe aAoupLvévio doxeio Ba AdBel xwpa n avtidpoon
QITANG OVTLKOTAOTAONG

2Al +3CuS0,(aq) = Al(SO,); +3 Cu

HE ouveénela va aAolwBel kat o StaAupa oAAd Kol To Soxeio. ZUVENWE SeV UMopPoU e va amoBnkeUooue
StadAupa CuSOy4(aqg) oe Soxeio amd aAoupivio

To H,S0, 6tav avtidpdosl e To Na,CO; mapdystal agplo uspoyovo
NAOOZ, mapayetal agplo CO,:
HzSO4 + N32C03 - Na, 504 + COZ /]\ + Hzo

4o kepaAaio

2e 4 mol H,CO; nepLExovtoal cuvoAikd 12 datopa o§uyovou
NAGOZ,3e 4 mol H,CO; mepléxovtat 12N dtopa O

3L agpiov O, mepLéxouv neprocotepa popta amnod 3L aéprag NH; og ibLeg cuvOnKeg tieong Ko
Oeppokpaoiog

NAOOZ, Zupdwva pe Tnv unmobeon Avogandro: ool oykol agpiwv 1 atpwy otig (bleg ouvbnkeg mieong Kot
Bepuokpaciog mepLéxouv Tov 610 aplBud popiwy. Ondte 3L O, €xouv Tov (610 aplOud popiwv pe 3L NH;

1 mol popiwv H,0 anoteAsitat cuvoAlkd ano3N, atopa
Y03TO,>to 1 mol popiwv H,0 mepiéxovrar 2N, dtopa H kat Ny dtopa O, ontdte cuvoAikd 3N, dtopa

1 mol H,0 nepiéxet 12,04 -10> ropa uSpoydvou
$Q3TO,1 mol H20 mepiéxet 2NA dtopa H, 8nAadn 2 x 6,02:10%= 12,04 10> dtopa H

‘Eva popuo H, (Ar(H)=1) éxeL palo 2g
NABOZ,To éva mol H2 £xel pada 2g. To v HopLo xeL palo m=2/Na g

1 mol onolaodrMoTE XNULKAG OUoiaGg 0 POTUTEG cLVONKeG (STP) £xeL Oyko 22,4 L
NABGOZ,1 mol omolacdnimote aéplag XNKLKNC ovaoiag os mpoTuneg ocuvOnkeg (STP) €xeL yko 22,4 L

1L O,(g) nepLéxeL nepLloocotepa popLa art’ ot 1L N,(g) , otig idieg ouvOnkeg P, T

ANABGOZ,20udwva pe Thv utdBeon Avogandro: 1ol OykoL agplwy 1 ATWY oTLS 18Leg ouvBnKeg mieong kat
Bepuokpaciog mepLExouv Tov 810 aplBud popiwv. Onote 1L O,(g) mepléxel tov (6o aplBuo poplwv pe 1L
N,(g) , otig idleg ouvBnkeg P, T

Ze 5 mol H,0 nepiéyovrat 10 mol atépwv udpoyovou, H
YO3TO,Eme1dén oto 1 mol H,0 mepiéyovtat 2 mol atépwv H, ota 5 mol H,0 Ba meptéxovtat 10 mol atépwv
udpoydvou

1 mol H, nepLéxel 2 adrtopa udpoyovou
NABGOZ,To éva popLo H, tepLéxel 2 dtopa udpoyovou. To 1 mol H, mepiéxetl 2 mol atopwv udpoyovou

Ze 2 mol NH; ntepiéxetal icog aplOudg popiwv pe avtwv nov nepéxovrat o 2 mol NO,
203TO,2e 2 mol NH; epiéxovrtat 2N, popla kat ag 2 mol NO,mepLéxovral emiong 2N popla
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Ze 4 mol H,CO; nepiLéyovral cUVOALKA 12 atopa o§uyovou
NAOBO3,3e 4 puopla H,CO; mepLéxovtat 12 atopa ofuyovou. 2 4 mol H,CO; mepléxovtol cuVoALka 12N, dtopa
ofuyovou

1mol popiwv SO, anoteAeitatl cuvoAlkda ano3N, dtopa
203TO,1mol popilwv SO, amoteAeitat ano 1 N dtopa S kot 2N, dtopa O. Onote 1mol popiwv SO2
amnoteAeital cuvoAlka amo3N, atopa

‘Eva Aitpo aepiou H, mepléxel meploootepa popLa amno éva Aitpo agplov HCl o€ iSleg ouVORKEG

Ttieong ko Beppokpaociog

NAGOZ,ZUudwva pe Thv unoBeon Avogandro: Tool OykoL agpiwv 1 atpwy otig (bleg cuvbnKeg mieong Kot
Beppokpaciag neptéxouv Tov 1810 aplBud popiwv. Eva Aitpo agpiou H, mepLéxel Tov 1610 aplBuo popilwv éva
Aitpo agéplou HCl og i61eg ouvbrkeg mieong koL Beppokpaciog

Ztowxeio pe Ar=31 kat Mr=124, £xeL 0T0 HOPLO TOU 4 ATopa
2OITO,AV X N ATOULKOTNTA TOU OTolXelou TOTeEXx 31 =124 > x=4

1mol C,Hg tepLéXeL 6 topa uSpoyovou
NABGOZ,To 1 poplo CHg mepléxel 6 atopa udpoyovou, to 1mol C,Hg Teeprexel 6N, dtopo ubpoydvou

1 mol yAukolng (CsH1,0¢) mepLéxetl 12N, dtopa uSpoyovou
YQOITO,To €va poplo yAukolng nepléxet 6 atopa H kat 1 mol yAukolng (CsH1,06) Teptéxel 12N, atopa
uvdpoydvou

2 mol CO, nepLéxouv 2N, popLa
JOITO,Enedn 1 mol popiwv meptéxet Na popla €xoupe 0tL 2 mol CO, meptéxouv 2N, popLa

2 mol onolovdnnote aepiov o STP, kataAaupdavouv oyko 2 L
NABGOZ,Ta 2 mol evdg aepiou katahapBavouy oyko 44,8L

1 mol NH; nepiéxet 3N, dtopa upoyovou
203TO,1 mol NH; mepiéxet 3 mol atdpwv H 6nAadn 3N, dtopa udpoyovou

Ze 2 mol NH; nepiéxetal icog aplOudc popiwv pe avtov mou nepiéxetat o€ 3 mol NO,
NAOOZ,Ze 2 mol NH; mtepléxovral 2N, poplaevw o 3 mol NO, meptéxovtat 3N, popLa

Ze 2mol NH; nepléxeton SUMAAoLog aplOpog popiwv e autov nou nepLéxetat o 2 mol NO,
NABOZ,Nepléxetal o 1510¢ aplOPog popiwv, 2N poplo

Av SUTAOOLACOULE TNV TTLEON OPLOUEVNG TOGOTNTOG EVOG aEPiou e oTAOEPO TOV OYKO TOU
aepiou tote n Beppokpacia tou Ba Suthaoilaotei
3QO5TO, P1/P2=V1/V2 ME P2=2*P1=>» P1/2*P1=V1/V2 = ¥%=V1/V2 > V2=2V1

Av SUTAOOLACOULE TOV OYKO OPLOHMEVNG TTOOOTNTAG EVOG aepiovu pe otaBepn Tn Oeppokpaocia, n nieon tou Oa
SumAaolaotel
ANAGOZ, P1/P2 =V1/V2 peV2=2V1 =>» P1/P2=V1/2V1=1/2 =» P2=P1/2 H mieon unodutAacidletol

5 L agpiouv N2 nepiéxouv ioa popra pe 5 L aéprag NH3 oe idleg ouvOnKkeg micong Ko Bsppokpaciog
203TO,20udwva pe tnv untdBeon Avogandro: lool dykol aepiwy 1 aTWV oTLS iSleg ouVBnKeg tieong Kot

Bepuokpaciog mepléxouv Tov 610 aplOud popiwv.

1mol popiwv H,0 nepiéxel N, dtopa udpoyovou (H) .
NABGOZ,2NA dtopa H

‘Eva Aitpo aepiov CO, mepléxel meplocotepa popLa ano £va Aitpo aépiag NH; o€ iSleg ouVORKEG Tticong
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Ko Ogppokpaciog
NAGOZ,ZUudwva pe Thv unoBeon Avogandro: 1ool Oykol agpiwv 1 atpwy ot ibleg cuvbnKeg misong Kot
Beppokpaciag neptéxouv Tov 1810 aplBud popiwv. Apa tepléxouv tov 610 aplBud popiwv

Ze 4 mol NH; nepiéxetal iocog aplOpog popiwv e autov nou neptéxetal o€ 4 mol H,S
JOITO,MNeptéxovtal 4N, poOpLa KAl OTLG 2 EVWOELS

Ze 2 mol CH, nepiéxetan icog aplOuag popiwv pe 1 mol HNO;
A Zg 2 mol CH, tepléxovtal 2N, popla evw o€ 1 mol HNOs mepiéxovtat Ny popla

1 mol popiwv O, €xeL pala 32 g [Ar(0)=16]
IQ3TO, m=n*Mr=1*(2*16)g

Ze 2 mol NH; nepLéxetal ioog aplOpog popiwv pe avtwv tou nepLExovral os 2 mol NO.
20OITO,>e 2 mol NH; mepLéxovtat 2N, popla kat o 2mol NO nepiéyovtal 2N, popLa



