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" ' '  > cuHscHzNHz t2 uJ

Epornon 2 (Movq6eE 10)

(o) Iro'(e0yq 1,2 rat 4. [0,75 P.]

Zwvo< 1. To A (To 6r6tru;ro rou KzCrzOr on6 noproroAi iylve npootvo) ti p'l

CH3CHTCH(OH)CH3 + K2Cr2O7 + HzSO+ -+ CH:CHzCOCH3 + Cr2(SOa)3 + KtSOa + HzO
tl u.I

Ze|vo< 2: To B (Ilqparior4re xorompo opy0pou) tt U'l

HCOOH + Ag(NH3)2OH -+ CO2 + Ag + NH3 + H2O tt tt'l

ZerJvp< 4: To A (IXqporiorr6e repopipu€po i(r1po)' [t ttJ

CH2OH(CHOH)4 Cu2* + OH- 
rpuvrx6 K-Na) CH2OH(CHOH)4COOH + Cu2O + H2O

I1 ttJ
(-) Avrr6po n q^66(n nou olqpori(eror oTo u6qTlKo 6ldtrupo rqg gpourr6(r1g'
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(p) Iro (e0yog 3 rqt or 60o evtiloetg, ogo0 eivot cAde06eg, ovdyouv ro owrdpoornplo
Tollens. [0,75 p.]

l-tc rr1 6rdrproq roug pnopoOpe vo Xp4otponor4ooupe rq 6oxtprl robogoppiou. Avrl-
6po, 6ivovrog KiTprvo i(npo, p6vo q ot0ov6Aq. tf,5 p.l

CH3cHo + lz + NaoH + cHlgJ + HcooNa + Nal + HzO t l  p.I

Ep6r4oq 3 (povo6eg 10)

A. (o) n-pe0u,\opev(oir6 o(0 ( 4-pe0ur\opev(oropBoluAtr6 o{ti [1 tt']

(F) NazCOa . Oa nopcr4pqOei dwovog ogprop6g, A6ytl eAeu0fptrloqE 6to(et6iou rou
dvepqKd. [0,5+'1=1,5 p.l

2cH3-O-cooH + Na2co3 -+ 2CHr -@-coor.ru + Coz + Hzo tl u.l

1y; xt: cnr-@-coct t1 pJ x2: cHrcl-GcooH tl p.l

cn.-@-coct*@ 
o' t" ,  

cn,-@-co*@+ Hcr I l  p. l

cHrcr-o-cooH + NaoH 11 "nron -@-cooNa + NaCl + H2O to,s r.r.l

cHroH -O-cooNa + NuoH 
""ott, 

@-cHron + Na2co3 Ir p.t

B V: cH2oH -@-"ro tr p.l z: uo-@-cocn, ti p.I

Ep6rnorl 4

, \  / - \  A ./.1. \u,/ ^.

(Movd6eg 12)

(cH3)2cHcoNH2

cH3cH(NHr)CH3

B: (CHs)z0HCOOH

E: CH:CHOHCH:

t :  (CHg)zCHCHzOH

Z. CH:COOCH2CH(CH:)z

[6x 1=6 g' ]

n.  HzSO/O [3x0,5=1,5 P.](1  ) :(B) LiAlH4 G): BrzlKOH q NaOH (4):

(Y) CH3CH(NHr)CHa + HNoz -+ CHgGH(OH)CHg + Nrt  + HrO to,s p ' l )



B. (o) Enerdq rqr ot 66o evdloetg
. 6xouv noArrlpdvq pr6pro rar oxnpori(ouv 6eopo0g u6poy6vou pe ro p6pto rou

vepo6 11 U.l
. 6xouv prKpn UoprqKR !d(o I0,5 p l

.(F) Ener6n perolu rc,.rv popitrrv r4g pa9ov6trqE o;qpori(ovror 6eopoi u6poy6vou, i6Ytu
rrlE p€yolng n6luoqE rou 6eopo0 O-H. T6rolot 6eopoi 6e 6rlproupyo0vrol pero|0
rurv ljopiti.rv rqE pe€ovoA4g ener6n n n6Au.roq rou 6eopo{ C-H eivor ptrprl.

t2,5 p.l

Ep6rr1o4 5 (Movo6eg 7)

l' ' A. An6 rrg nJ\4pogopieE nou 6ivovror ouvdyerqr 6rr or evdloerg X1 rot X2 eivot optrlportrdg.
H X3, ogo0 Sivet 6vq p6vo povovtrponopoyt:yo ror eivor npoi6v o{ei6tloqg Toiv X'1 Kql
X2 npdnet vq eivst to repeg6ar\tx6 o{t!:

X3. Hooc<c>cooH t0,75 p.l

Iuvenci.rg or X1 Kor X3 6xouv rov oreler6 C{Q)-C-C. 
'Eror 

[0,25 p.]

H  X 1 :
. onoxpurpqri(et ro Bpr-rrpro0Xo v€p6, opq neprdXet noAlonA6 6eop6
. ovfldpd pe qppurvrqK6 SroAupo AgNO3, dpo nepr6Xel -CHo 11 -C=CH

. qvrropo pe vorplo, dpo neptelet -OH 4 -C=CH

Aoppdvovrog un6tprl rot ro poptor6 r0no, rcoroAqyoupe orov oKoAoueo ouvtqxrtKo
TUTTO:

X1: cH=c€-cHroH t1,5 p.I

H X2:
. qnoxprouqri(er ro Bpu.rptodyo vep6, dpo nept6lel notrAonA6 6eopo
. ovrrdpd pe oppt"rvror6 6rd,\upo AgN03, dpo neptdXet -CHO t1 -C=CH

. 6ev qvrr6pd pe vdrpro, dpo 6ev neptdlet -OH 4 -C=CH

Apo o ouvr'okrtx6g r0nog rng X2 eivql:

x2 cHz=c6 e>"to I1,5 p.i

B. Ot W3 r<qr V4 eivqt ovriorot;o:

va: @-cHzoH Kor v+: @cootla tl PJ
or 60o ourdg svdJostq eivor cAro6tr4 ror roppo[utrrr6 dtroE pe rov i6to ovgporrr6 oreAer6.
IuvsndiE pnopei vo eivot npotovrc rqg ovridpooqg Cannizzaro 11 u6p6luoqE eor6po'

Vt. @)-cnO (MT rar ET: C7H6O). Aiver pe rrlv ovri6poo4 Cannizzaro rtg V3 xor 94'

v2: O-coocnr-@ 1er: czHso). Me u6p6Auor1 6ivet rtq rP3 rat 94.

l1 tr.1

t1 l.'.I



Eptrr4orl 6 (Movd6eg 6)

(q) X: To o{116 oiri, CHgCooH t0'5 P'l

(B) O wurrqpog 8s ErIpenE vo TrpooopFooTei orq grdAq ulc dndYt,lY66' cirore vo ono-po-

rptveror q oroovaAq, "#ffi;"H;ro 'poiou rnq ii#r?ns'tni oresv6lns [0'5 u ]

(V) 3CH:CHzoH + 2KzCrzot+ sHzsoq + 3CH:cooH + 2crz(so+h .'^"":;;j;:';

Tq mole rou K2Cr2O7:
1000 mL -- 0,2 mot";;  

tL x=0.01 mol (2'94 q) t0'5 P' l

H noo6Tnrq rou KzCrzOz nou ovre6pooe pt Trlv dledv6ln:

;;ffi:;;'=isszi(o'oog mor) [1 u']

H noo6rqro rn( qlgovoAng oro 25 mL rou opott'rp€vou rovtor:

f roicrff,on - 2 mol KzCrzor

;fi#;ti o oos mot t1 P'l

) 25 mL oP KovloK - 0 012 mol C2H5OH

1000 mL x=0 48 mol t0'5 U' l

(6 50 mL rou oPXtKou KovlaK)

H roo6rqro rng qleovo^ng orq 100 mL rou opxtroo rovtox:

50 mL - 0,48 mol

100 mL x=0,96 mot n 44'16 q t0 '5 t t ' l

::::H*.J[11TIJ]"u::::?,,,1,:'","i:[.':Jj,'ff $I1,'o'u'''nAqpo'�eopies
nou Eivowct ouv6yerot ort o'"""-""n"t.--:..^.',o.,o^^*.r. 

{6orr.o o A) eivor o}rr<ivro pe rov Tpt-

An6 ro (o) oupnepoivoupe 6rt o 6vog u6poyovdvgporqq (eorw, n/ e'vvr - "

T:*'fi iruiliil'r" tif-r*,'-tttr:il'-i ?,1;Hr&'il"jg'"1?'1
(qlr6vto n dAKivlo)' orTort ro

vlo.

Ano ro (y) oLrunecoivor-r1;g;ovdv0porog pe iva nohhonr6 6eop6' o<po0 pe o(ai6t'roq 6ivet

. o Z eivor or6peoros t:T^Y"?".?:H?;ir[. 
x ̂  ,rrn6n €vs

:YffruHti'#*l'f jili*ixnaru?:"xil't:ffi;"**;"^I'lln*'
. ;" r'1, eivor X,qr-6rBPt'lYoqlKdvlo'

EnoP6vurg to rovtor nePltxtl to,s u.l

CuHzuBrz=216 =+

t2'5 P'I

E0oeon rnq M, rot tou MT 19u 
w

74 A7 o3r ---+ 100 g v

r$o 'ge i  - -4  x=216q 2

rot rou ET rou Z (B)'

M,(V)=216 +
14v+180=216 + v=4

= MT(Z): CaHe =- zT(7) n tT(B): CH3C=CH2

CH:



E0peorl rou A.
An6ro '6e6ou6vsrou(F)Fp iorouperqmole touVt<otouven6gro t tomoler t l v60ou6po-
yovovOpdrulv, q9o0 ro piypo 4rov rooploptoro
216 gV ---+ 1 mol

a,OiO g -----+ x=0,04 mol + ouvent'rg eiXope 0,04 mol dn6 rov xo9e u6poyovdvOpoxo'

RC=CH (A) ----+
1,mol
0,04 mol

- 0,04 mol RC=CCu - 4,660 g

1 mol x=1 16,5 g + Mr=1 16,5

M, (crcu, = 1 51 (Iuventi.r6 onoppimerot ro orerur\6vto)'

Apo o A eivot qI o otrrivlo-1:
CuHzu-rou=116,5 + 14v-3+63,5=1 16,5 + v=4 +

RC:CCU
' 1 m o l

x=0,04 mol

ET(A): CH3CH2C=CH

13 u.l

Eprirrrlorl 8 (Movodeg 12)

(o) An6 rrl oelpq 6repyoordrv ouvdyerot 6rt:
. q B nepr6yer u6po[rjtrro/o' Qrpof orpu6ortilerol'
. 4 F naptdler 6vq 6ln^6 6eo1.r6, o9o0 pr o(ov6truo4 6iver 6tjo npol6vro o€ loopoplqK'E

ovoAoYieg.
. dn6 ro i r<or ro 6rdypoppo uno06roupe 6rr 11 A eivot roppovuhrrl 6vr-rlor1' ouvendrg 11 B

oA6oA4 rol 11 t oropeor4: roppovuArrri Enio4g q B 6XEl 6lnAdols M'-on6-r4v A'.

. on6 ro iv ouvdyerot 6rt 11 A eivot 11 nponov6v4' cH3cocH3 luven6g n T ix'l oro

.popr6 rrlE rq 6o;14 (CHg)zc= . [1,25 !t']

E0peon rou poPtoro0 llnou rqg B:
C'. '66,67t12 = 5,556/1 ,389 = 4
H:  11  ,11 t1  =  1  1  ,1  1 / l  ,389  =  8
or. 2;.,22116= 1,389/1,389 = 1 + ET(B) xor MT(B): c+Heo = MT(B):

Ot rOnot ouroi rotpro(ouv pe rrlv un60eoq 6rt q A eivot ropBovu)\lrq dvtooq

rrlg A 0o eivqt eniong C+HaO'

E0peorl rou r0nou rrlg E onQ ra 6a6opdvo rou v:

i  g E  - )  2 , 2 g C O 2  +  0 , 7 2 g H z O

(/8n t6v2

T6re o MT

1009 --, 22O g 7? S
r.j ]]

5 mol 4 mol
u u

5mol C Smot H * MT(E): CsHq9r

=+ CsHaO,=100 - 68+16x=100 =+ x=2 + MT(E): CsHsOz t l  p' l

A116 To vt:

l  mol E 
' - ' I  l  mol Z

To mole rou NaOH: 1000 mL - 0'1 mol
50 mL x=0 005 mol [0'5 U']



z
0,00 25 mol
x=0,5 mol
i 1 mol

+ NaOH -)
0,005 mot
1 mol
2 mof + foZ eivot 6rxopBo(utrx6 ofii * q E elvor 6roi6a06r1

[o,s u'l

HO CHa
l l

+ B: CHgCHCHCCHO (M'=144)
I I
CHg CHs

[1'5 u']

An6 nE fiInpogopiaE rou v ouvdv€rql 6r n E:
. aivir r1 nro 6lcrl\o6rop€vq cn6 ro roopeprl rr1g, ogot eivot n rrlo rTTnrlKn'

r 6ev nept6yet oorjpparpo molro dvOpoxa.
. nepr6yir ol6a06opd6o, o9o0 owr6p6 pe To Schiff'
' 6ev niprdlar -OH 4 -CooH. o9o0 6ev avn6p6 pe ro vmpto'

. 6ev neprixer rrlv o1rd6o -cocH3, d9o0 6E 6ivtl rnv rur6oqopPrr4 ovridpoorl'
l l ,2s P' l

+ A: CHaCHCHO (M,=72) t3 U.l
I
GHr

G)11:CH3CHzCH=CHCHzCHzCHTCHo(n6t r l toyer r4 rarpr r r ig roop8p6E) t0 '5u ' l

CHaCHT CHzCHzCHzCHO

t0,5 tt.l

H H

cis-oKr6v-5-dAn (n ro trans roopep6e)

TEnoE *j---;-

u n 3
I

OCHCCHO +
I
CH:

[1 p.]

un3
I

Cll:C=CHGGHO
l l
CHr CHr

Il u.I

\


