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45. o. AA@OE (22Ti2*: li2s22p63sr3pu3d, evio zoCs: ls22s22p63s23p64s2y
_2 _3 _lp. EQETH (CH, -CHr+HCt-_- iH, =CHzCt)

ESIETH (n(H3o):[H3o*].v:ocv pe tqv apuioroq o of evril cv=n:oto0epd)
AAOOE (1sAr: 1s22s22p63sr3pu prrrlr:_l yupurcrlpi(ovrar2e(2p.,)+2e(3pr):4e)

AAOOE (zponizter nporovd).q)

@EMA B

81.a. K2Cr2o7 + I4HCL -- 2crcl..r + 3 Cl.2 + 2KCl. + 7H,o
3NuBrO + 2NH: --- 3NoBr + N2 + 3H2o

B. 81. 7N: ls22s22p', - 2naepio6o6-opti8o 15 (vA)_top6o6p
so: ls22s22po - 2r nepioSog _ opriSo 16 (VIA) _ rop6a6 p

B2. To r6v N3- 61et peyohitepo pr6ye0oq.
AITIOAO|HXH:
or q).erctpovtorcdg 5op6g tcov 56o r6vto:v eivsr: zN3- : K2 L8 rur 602- : K2 Ls([PoxoxH: o opr0p6q rcDv ztporovirrry 6ev ol'itiqer 6rsv ro ritopo pstotqrruerot oe r6v)Tu 56o t6vto flouv rov iSro opt0p6 r1).e*rporiorcriv otfri6rr,'ro-tair:6p,q 6xerprrcp6tepo opr0trr6 nparrovicov oro, 

^piro 6po rcor p*rp6tepo 6poo,r6 n,pqvrrc6rpoprio (ArI@: rcord npooSTyl'n ro 30orlo tou zrup(v*^u.irpero- r*rti to <poptio tcrrvr1).ertpovicov r(Dv €oc.rsprrciov o',Bd6 .'v.=7-2:5 yro ,o Nr- *o, =g_2:6yro ro o--).,Etoq
n 6r€n tcov rlLerctpovicov tqg e(roteprrcr'lg otfriSog ozc6 rov rruprlvo eivsr so0ev6otep4,oz6te to p6ye0oq peyolfrepo

Y. A(s) + 2B(g) ?-+ 2r(g) + A1g;
Au(dvovtoq tov 6yrco tou 6olsiou zcporctt,rc6 prerrirvoupe tlv zieorl.'Eror, 11 ro.oppozio,ofpqcovo ps tnv apyfi Le Chatelier,0o perortnror* rrfog to 5e(r6, ioote vo, au(r10o6vro, mol tcov oepic:v, dlpo, rccr 11 nteoq. Aut6 0* 61sr rog oiorefeopo,

tq pefrooq tnqnoo'trlrfls roo A 
5^ur 

trlv clri(qoq tqg aoo6tqtaq too A.(lIPoEoxH: 6tov npay$arol,oreitur uvri8pool, p.roBji,l,orro,1 oL;;qr.s oAeNtcov ocopdrcDv -Kol trov oteperirv. H ouyrevtpror.l 
"ou 

o.tepeo6 A 5e petuBd)")"etor.)

82. Xto8rdlupoyl: KNO3 - K* + NO:-
To r6vto K* (rposplexa: aTEo qv ro.Xuprl Bdol KOH) rcor NO3_ (ou(uynq Bdoq touro'xupori o(6oq HNor) 6* uvtiSpofv pe to vep6,'orc6te ro sulru[o ixripi']i
Xro Srdlupo Y2: CH3CH2NH3F - CH:CHzNH:* + F-
Ko,r tu,6fo t6vto rou 6l,otog ovuSpor5v 1rr.o r.pl,
CH3CH2NHT* + HrO <---, CH:CHzNHz * H:O*
F- + HzO a--, HF + Otf



Aql,oS{ to 6ra},"upu YZ rwp*;ryet ro so0tv6q o(ri CH3CH2NH3* rcor o1v oo0svrl priorl

F oe ioeg ou.pcevtpdooerq.
'Oprtlq ro Eral,upo Y2 tya pH:7 , 6naq ro Y1 . Ezropgvo g *ptlr.:ra vo topiel:

KacHrcH,NH,*:Kbu- = o-5l_*=#"- + Ko""rcrrNH, =Kosr.: 6'104
'tbCH3CH2NH2 'to IIF

83. H muroaoiqoq pzuopetvs ylver ps ro r6otrr6 6uil.upu NaoH+8eficqg.
H qorv6lrl owdp6 pe to 8rdlupo erut6: C6H5OH + NoOH * CoHsONu + H2O
wio q or0av61.q 616r.

llpoo'06roupe lotz6v 6e{ypa uar6 to uyp6 oto 8uilutrro. Av fver avd8paoq, rcdtt aou
yivetor oval.r1nt6 on6 tr1v ol,X,op1 prirpoto6 rou 6eircn1, to u1p6 eivor 11 gorv6f,q. Av
6p,r6re to oyp6 aivur r'1 ar0uv6L.q.
To Ns 6ev sivot rcozd,Ll,ql,o Trrr rrTV torxozroiqoq, oqof Kol or 66o wdooerq owr8poriv
pe aut6: 2CeFIsOH + 2Na ---+ 2CetIsONs + H21

2CH3CH2OH + 2Ns * 2 CH:CHzONa + Hzt
To Srolupo $oHCO3 etrioqg 5w sivsr rconil^tqXo, 1rorl rcupto o,z' rq 615o eviooeq 6ev

ava6pd pte om6.

OEMA T
fl. A: CH:CHCHzC=CH B: CH:CHCHzCOCH:II

CHI CH:
OH

I: CH:CHCHzCHCF{: Z: CH:CHCH2-C.CN
llll

CH3 0H CFI3 CH:

A: CH:CHCHzCHO
I

CH3

E: CH3MgI

I:2. v CHz=CH-CH:CHz ---+ (-CH2:CH-CH:CHz-;

3lCOONo;2+zuCr2O7 + 7H2SOa *' 6COz + Crz(SO+)r + KzSO+ + 3NuzSO+ + THIO

(CH:CHz)zNH + HCt, --+ (CH3CH2)zNHz*C{-

13. Av o 6yrcoq roo piyfroroq etvar V L, or ouycevrpioo's6 rCIv oarpdrrov o'rqv r,aopponlo
)

ctvsr: [CH3CH2OH]: [CH3COOH] =]nA, [eot6poq]: [HzO]: aM

Oa6te rl IQ: [eor6pctq][HrOl :4.
lcH3cHroHllcH3cooHl

Eorrrr 6a rupooOftoup€ x mol HzO. T6rc, o-fprpr-rrvcr pe rrlv appl Le Chatelier, q roopponiu
psnwomdenrl rpog rCI, opl6rtp6"ratnapayetar teltrf ar6pa I mol o(6o9. A1tru8rl:

CH3CH2OH + CHTCOOH a---+ CH3COOCHTCH3 + H2O

Appr*: I I 2 2+x IMetopolrl: +1 +1 -1 -1 [ mol
X.I.: 2 2 1 l+xj



[cH3cH2oH][CH3COOH]

Etr1 vda X.I.: [CH:CHzOH] : [CH3COOH] =# rur , [eotdpag]:]nr, [Hzo]:
. 1.(l + x)

- 4 :--- '-----' rot tel"rrcd x=I5.

1+x,
V

K.=

Eivormol=70 g, dpo: 2x.46 + 2y.(l4r+46) : 70 n @ fflt6*J (l4x+46)y = f,5

T4' An6 ro o(60 rou-aiaou c-Ilzr+rcooH, to povo6rr6 nou,o(er6drv erar (anoypcoprot(etKMnO+) eivcr to HCOOH. Eaop'vrog rc prypasnote^eitol o,7ro:2x mol HCOOH (v:0, t\4,:4Oj rar 2y mol C.Hr.;;COOH (r>0, M.:l4r+46)

lo u6oo$ x mol HCOOH Ko1 y mol C.}Iz.+1COOH

Ta 56o o(6o e(ou8ecpritvovro,t ps 6uilopo KOH:
HCOOH + KOH ---+ HCOOK + H2O

x mol ;:x mOl

C"Hz*+TCOOU + KOH --* C"FIz*+TCOOK + ftrg
y mol ;:y mol

H rcoo6alta tou KoH aou ovtfdpsoe ervor ":, Y 
.0,7 L= 0,7 mol cpo Erv =- o,Z 121

2o $tpo;l x mol HCOOH Kor y mol C"H2*+TCOOH

Mdvo to HCOOH cwdpri g^e co Suilupo KMnOa+HzSO+:
5HCooH + 2KMno+ + 3FIzSo+ _,5Coz + 2MnSoq

x mol ;: 3 mol
5

H noo6tqto rou KMnOa Trou ovrd8paoe efvor n: 0,5 
# ,,0 L : 0,2 mol

Apa, 4=0,2 ) x:0,5
An6 ,n (2) npownret t6te: V : 0,2 , on6r€,ozr6 r1v (1): r = 1

411,o6r'1, to appr6 wwnepwqe: l mol HcooH rcar 0,4 mol crr3cooH

+ ll2SOa + SHrO
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