No3UEPOH

Bpoj: 12 Mecer: okTo6ap — sopembap [Noxmma: 2016. Ilema: 2 ECIIE

TEMA BEPOJA: S3BUPKA BEJIMKAHA CPIICKE XEMWIE

My3ej XeMmujckor pakynrteTa

MUHTepBjy: MNaBne KpaB/baHaly,
Kopak y npownoct: Otkpuhe pocdopa l .\

CTyAeHTCKU XusoT: [lo6poaownm, 6pyuoLm!

PenopTta)a: lNpuya ns bubnmorteke Xemunjckor ¢pakynteta



N dzd Hig % %

"D\

i Qdz3 ONDZ 4 §iDADPM@N3 3 7 On Al ALECIDPAgNoDIE-161ADOLICRG QP § o
i QK N~ P hitp3//eEsites. google.conV site/ pozitronhf / E-HU§ ¢ n gozitron@chem.bg.ac.rs

O AA’; T
© AA’ Y- 'H 2
n o~ o L. . L - YT Ac QA 3
us GdzG dzdzN Gdz; _ "FA: YITBH. “.cQr 4
HQ Aa 1Q 6
. T - BI- AY T - ? 7
1 0- Q. ;Y. B 8
\ f 0. 2AQQ, 9
~QlIrQe. Y ©- T QH-, _QA_H A T AQI1QBT 13
o A 2-0QZ 0O- QA 16
Qe Qa QMI»ABH- E._ - - TaAr. T 18
QO H. Q QQI Q' ;YA 92 Y A, S s ALG-? (AL Z70- 0. A7) 20
YQe ' HQ1 o' QO HAQ ¢ ' QQ PrAad 21
Qo e, AT | Q’ A" THH-.Q -~
fA-TA"OC- 1T HA T H e¢QHIE- . BrQA.- QA 2z 0.-Q°, B AY Qr’' H,
-0 o-T- Y H e¢ABl, aiAe’ QrHA.- 4.  EQBEBB®Q.c 4:A ; AZA
iA- 1T, 29" A1TQA: Bra; Y. ia ;1. ""0Q e¢.0 ;. {iQB”RIT’
i A-1.-HQO ":"Qo A QI TOYYoRA ' Bi ~ HIFAQRBH@EIAQ W 'YV B HROHONABAQ [
ABT "~ Z . rQHQOJBIrA; - A Y ! . i Ao- T 1 2BA. WHBRAAT 2;&Q 6 BY"
1 0. QB'HQa Ea2HATB T Qo 1Y Z&. Y
TeQs TAT, ¢ 00QA;AQYN [ . A+ ¢ oF" AeQ T VA
i QBr . ¢'H ©OAA Q. u ’ 0O--QB3IHOA
¢’ 1-H 'Y BAiBH Z 0-Q . e AT Y B Y o
i A- @A --9Al - QF " H v’ 0O QBHQZ
HQQ &'’ B.AY.T[- 'HQ1- 'HQ n
HQQ Q’ ro Y QE

(&]

. Or’ H i QBB AQ YT ""AH@ facebook. com/ pag/e65097708814120. QY

‘I'-xm]:XZ Mecen: oxroGap - nosemGap 'ogmma: 2016, Ilena ZF.CIII'.: é Q ] N ®\HJ 6 é dZ 6 G Db dZGh

o -
Q¢ — . —_

PR3 5 GOK GG, NOSMBPOH

K G dZG didZN G d23 6 Q K * TEMA BPOJA: 3BHPKA BEJIMKAHA CPIICKE XEMWIE
A vé D12 ngj , h |:U(‘2 degj ( My3ereMMch(or¢akynTeTa
053DGY 7 Go3R =
000QG] £30G:
UNQ AGdz po@ DB R o
030 GdzG Ljio DB &] GK P
¥ X Ny R Wurepsjy: Naene Kpasmanay \
u3D3 g UN Q K GdZGK3 I l Kopak y npownocr: Orpuhe bocdopa _L\_ a . H Y At 1T, H,. T, 1Q»

cy wusor: pyuown! T 0QA TQA- Q o¥% Bl HZ'Y BAT B’

-

Penopraxa: Mpuua us 6ubaKoTEKe xemujckor daxyaTeTa




y— ~QA- T
, ¥, HQa, Bl ;Qo0-Q 1- Y Q
. 'Yr AG QA r.He:- v, 2

e QHQO B.0OQa I HO-© Y.
Q; AA' T - 0Qo - 17 r 1 EQY
BA"; Blfre, HQOAY-H H-Q",
A A; cQQ" Y. Q; O YT QA
Q" ;Y- i AAa - O, 0Qal - ;
iQ; Al 'H’

~.elLA.el Y H
; Qor'YHBA o AY' O ; i
~1.0f-Q. ;- - A ANAG-XQ

_. T IAY AQ:;YQQ Z 0O- QBHQQ !
25Q; Y Q:;A*. 1. A _ AAA- Q-

o ;. IM1-HQ Q 92-1Q "I HQ A
A, T.HO-®@ Y B. Qo.e¢ A O,

~tl Y. O H, He. Q’ -1
~1.0t- Q. ;. Q° eA 0] A r HO- @ YM, HQ Q° QYQ 2-110
A BiABIT , _1- Y_H-QY 1Y T _Q1-HQ ;. Y. B ADAQEO 1 -
Y A2Q; YQ ABHI ;- T- B . I H I AQeQ; -1- B1Q2Q; YQ e¢6A 0O ?
fQaQrQeQ I1ITrQ A 2-0Y A Q-
i AQE" BQA- 92 Y A_1°YQ Y- BA 11 e HO-O® Y Q TA. Q. 10
B 2. ¢ I HO-® Y- O , _1- . FrA 4’ o CY, 2110 r-
Y- Z HQQ-T BA” Ot- ¢ 1 - HA T7Q; ¢ "HBT CA- O YT _1YQH FQ3 ;A T
?; BA o9-1- A :; H-. TBT
1t ATBH- -0 G'BHQQ Q1 -0t -Q ; A"A Ac- B Y- A QA2 Y- AQ
@r-A- o ;. 1. .. 1T- B Q€ : 9.1 B- QA : QHQT - Y- . .
i 1- B B’ ¥Y.,;.Q O ;. i-2 Q; A" YT ARSI Y T Qo BeY-€
e’ ® A_, Y HQY HQQ QY.
a AfTBH- -0 Q ¢ & 20Q; S c-QYQO0 Y. A ; A. . QaA_ ;
Z'0- QBHQQ Q1-01-Q ;- -, T . HQ
A Y HA A@'HA. c :YQ _QQ-BA reQQ- T1,.'YQe- I
QoA AQe Y, -0 2

~c 2 Q: - Y
E.HAT T T . Ty
~QB1° IQa. Y AY,
Q rQo’” .,eQl1;Q o2-Z




A A

.~ A9
iQO I 'H BAA:e OB
HQQ" 0 Y.
- QBT |
G 0Q c .

a’ c .
vz
o

e

YEQAO H:- Q.
PHQT - HQ M7 1HQBIM - 2y
Q;1T- 0_Y ABT " Z Y.
E. HA1T[ el 0. Q’ c
Ae  H oA; " T’ ; Qo BQY
ITQ 1Q; A AAO ¢ :
tQz = 1’ Y Bl cA
YQec QBT - Qo ¢’ |
- YEQAO H- Q° c’ A,
Bra; A Y  0Q" '’ |
B, Qlr A u " 0- QB'HQa
(chem.bg.ac.rs ) , Bra; -
: A BTrA; " YT BH!
T- - Q; 'HQl a3 .

a " 0" BlIr, A
a " 0" Bl A
I Q1A Q;
Y

Q’ YT
1 rTA A 1 CHQI
BI A;2 DB HY.
Y. ;N
BH- - 1 TY.-. e
s T B.OQ i
5" A'HQ1 - 'HQ
YA
AL T
o7 7
B1AI T°
A- OB'HQo , i A" QBAL
B O BFA..
© H QA ¢

Q-
A -
i Ae

DAAHQI -

.
{ QAY. T,-.Z O QQO0WEQ ¢ |

~h i

, A H-TA ;¢
BOQ {A-TA ©O-1-
Y 0. Y QI
B

0 iq’C
cQ; - O.

AT QAY T

B.e ' I' 'HQQ- ©6-7Y’

a TA; " YTBH QA3

Be’ - YEQAO H- R
tA e¢-BCA; Y T, H Q
QHQ Al ¢ Y. r HAG -
rQHQO BFrA; -A_ Y OQIT "
-y, QoR’ T -all A; Y
T Al O YIA U’ 0- QB'HQ
(studentski_parlament@chem.bg. ac.r
s) - BraA; " YT A O A®@I;
student_prodekan@chem.bg.ac.rs

. Bl rry- AQH
ac BrA;
"H_; " OBH’
IR
AQHQc
QAYBH- ,
B' il 02
Q1 Q"
-

'H- Yl |
32 Q; N C
- BTI-TBF BN - TY
(Q YA ABH- ,
QA'l BH- , .
. AB'H: - BT - FY-
Y- © - Bf - FQO
Y 0AQQ _Al QY-
\ Q; A'ZAQ° CIFR
Bra; - Aaly- o2 AM'(N2 rAQ
P AT e ) - r’ 2
B.LOQE:- Y YB:- A QA«dG- B
i O BrQ’t QHQ® . B 't
BN ¢ | ° Bra;-A Y]
E - A ;A" ¢

'l
A

—~

"
Q

;
7Rl

c

l

TQA-

0Q Qo AQ; QI
iYW QOA - GYEMQA

CHle, @HQT ABT ABARAALSG YT Bt

B, , AY ®™Ad - AR

OBMQOAEAHATT: ER, ¢

Q1 QYlr- A, Y’

<

HQ ©- Bl -T°
iQz . VY.
O I
cA O Y,
Y 'H- O ;
Y. E. HATT ' TA, 'HY
HQ'l ™~ A eQ1QYlr" AB
(volonteri@chem.bg.ac.rs ), 'HQ Q-
c. O S - YEQAO,
_HH- Q Q" rQaA’” F
;. BT T A: r-

D T Q4

PTA ;e Y,
: Qe Ql 'YQ E
e Ql ’ ;

Q; ry-»o 'H

A
Q ¢ -

i@ YA, 'HQ1QHe: - QAO’

a [ A;
A,
N

YT
" YO

0. Q7 VA
HQAB'BA-'i Fe Q
_ cABT . i
1-T"A. TAAB1 Q; Qe -
tA : e B 1 ISR A
BFrA; Y. T . BA RAYQy-
. ;e Ql YQ a
BHA - dr. -Bi-T Q° i
c. 0O B.¢ FTAQ 0Q ;
-0 Br . eQO, ¢ & B
Ac W-© O T A-Q. 1 (
HY . 2 ° t A HIF - H
BQf Bre ' 'Y’ 51 I H
B YA cDVY -
¢’ “ 90, BHA i T iaoaea
H BO AY-H. I T Y
BN - i YA,

()]

e}
m



A 5,

®

_ AT T 'HAAB ¢ - B A Y

BrA: YT O v’ OAMIQB'HQY HQCH
B1AI QA 1A ; ¢ V. AT
“A_ HI - HAO, A Qi r’ Z 0O !
B ;. Y- BA TQ1Q" -1 - - BT - I~
Q . TA  Tz2zQ; Y- Z, Y
YATT- 0O HAAB ¢e- 0O, a’ B’ Qo
ofIr- z°0-Q . ¢c.-0 YAID"
i QOQaYA A B_ el ; e . YA 3A,
Y  fTA; e .Y-O. . _ . 0O-11"°:
Y BT ¢ HQQ . Y. Q' Qo e’
Bra; 'Yr- BIr A-Q-zZ 20Q,; 7Y,
HQQ- & ¢ .0 BeQQ' AY V'
QT AT Y- QQQ | I'BARBQA-YQ 07
i.r. r° Be'  ITQ e¢_00Y QH ¥
Yo I - a’ - YEQAO  H- Q" Q ¢ |
i AQE" BQA !

~

> " AO- Y- A, A _A2QcQA B. BT,

Q : [ Xo)

~— .

AQ; "H.YY. ; . A-a

' N
A 1@ BQ&  a
Be - I,

.

B’ O BITA;,
QBc ['AQ A
"HA T, H; Q. MA2Qc
YY,: QA0 HT 2 T ;

_-Q  fQrAa asvyaQ ; B’ Q1
QB- ®HQ'1 - HQ - O B~ HYEHm®YQ Y
HQQ' 5 - 5-Q 1TQrA o Y
(T AQ1  AYQBT Y. HQYHA T’Y-0
Bi - ., -~T;.).

_ QYT _stddent_prodekan@chem.bg.ac.rs

~A_ HF - HAOTIT'A ZQO- Q°
Q; A",

QAT

b/ - 4

y

® N
a 07 Q° c YQ VL T A
‘i"QFA'o'Y‘ ,A'er‘h‘ a’ Qe " BT -
H- 1T 6'(' Q1TQ" " 'YQo»s : B'i ! rBr A-¢
iA"; ¢ GMBACHBHQ 20 &Q0Q
i Q1 92 HXW QHe: - QAO, : - Bi - T
Y. O Y. _ . A_¢c¢YQ, YAHT Bi THEA
AT T - HAAB ¢l - AZ" 0t
B A
BADO: BQ®; Ac¢
HAAB” ¢ - Y. A QQc,
,Z-0- @eAY, ©OF,

B ' QMABec  H’
B ;Y-HAIT’
;- T1Q0- A Y-
i BQle” YI.

I © - YEQAO,  H- Q. 0Q" Tatebook

3 AAT -
e.Y- OV, 2 AAT | Bra; "y, r,

(www.face book.com/groups/430052297200099)

c.Y-OY, aAAT . BrA:; Y. T,

CAAI T e’ 'YQcebook OTc QA
BFA. Y- H QY @YA
BFA: Y. T, v’ 0O-QBHQa E_  HA1TT
CAAT . O, A, H-T QHAI
5AQQ. BrA; Y. T u’ 0O-QBHQ»
HQQ- TQ " 1,H.;HQ 2A; /B) Y.
1.1 Be' - YEQAO. H-Q Q;
i QBT . el - i-r. v, SR R
BHABBgee | I’
i 'HQ'1 - HQ QQI Y-BIr , 1A
9AAT - - oA;-T° Ac ' H A TQH



¢

¢ |

BO’

| AO’

AL H, To O
Q c¢'YQBT -
HQQ Q°
Q' 'ry . oa, . 0 -Q°

BTl - 9’

YBu

fQB "I, 0O A-©
- Q' r'Y, OA |
QY 1. T A-0A Q
e QQBH, a°_  'HQA- B
i QB
.(-;'
a_ _ A _Yi Br- a2 'YBu Q
I A HQQA Q° eQQBH,  a’”
A B ;A T : 1Y ©O°F

A cAl

AT

Al

H.
rA
QB

BO I - B’

A

i Qe - |

- A

Be '’
i Q; AAOGQ- O

B.

AOG BT 1QBT

A
o

H.oo 7 Q;

- QHBHYQ- QF

40 0O-1-QY. 1-T A,
-1 Q° A IYAO OA . e@®' D
(https.//en.wikipedia.org/wiki/Agent_Orange )

QD

Y- Q TAO.1Q-A
H. Y. Ol RAG- A e A
AT A Y'Y -B.BENQAE 2QHB-
B 1Y,

- Z'1TQAE’
r eci  Qa

(ORI
Q

YQHB- B- Ad’
iQB1 ;- -H B,L0OQ
0Qa . Q 1 AQY. &-

Y Br. . Q. Q H Q

i AQH  BA T AQ - AcQ; Y’

YQQ [ Of. -AQ TIAM-OBH’
. BA ©O-1-

YQBIr- BTl ., YQe'Y-ITec.

5. {AADHTZA 'Y

iQe a.Y Q

O YT 1Y 0 E-A- OH- O

1dAH GO-YO . A
CBr-0 2 'YYBQ

cQ;
19"

3 I AYQaA . Yi
. 'YQBT | ¢'YQ.

v

)2, 4 . 2
I 'Y2,4,5 -¢H)

-2 A

QY. “.e’

P EAQ ;9" T
AO

’
|

TQA- T

. QHB-Y HQQ- B Q.
Br .o-1_°7%Y, 1TQ
A 2 I°YQ
BO 1d4.14a Y B’
AHl Y. Y 'Y HQl-HQ O I A, i
AT 01 - I-TATQ" " 'YQa Qr AQcA,
AC-0 BHI ;- -IT: A TQB o’
QY- Q. Tc¢. H e TQBrAi H
Y {AQa1°O , . A ;- B

A QHe- AA 'HQQ Aga B
' TQ; iQB 2°Y-0 A
CQA-Q A cQ; @HBA V" YOI .
Y'Y, Z1QA. . a"E- YTAB®
la’ Y- B .OQ ©O. 10Q»s S
. Q' ry .o , ;QH
FA. QYQ A1 'Y 1TAQa1 0O, ¢
{iQl-T-®HA Q:;1TAHA ¢1 Br- A

el . A
NVo2Q 1Y ¢
0" I -"X-HQY HATYQIQ

Qo el . r 't

al.'H A BI’ Y] - HQE

c- Q' ryY OBHQas e¢QQY-'H i
avY A _Yi Brosam
en.wikipedia.org/wiki/File.Agent - Orange - dioxin -
skin - damage - Vietnam.jpg )

., AcQA:

http://www.rsc.org/chemistryworld/201

legacy - agent - orange - dioxin - vietham

6/06/toxic -



T A W,

YT QY
Y Aa-Q OB'4a’Y Q2- Q. B
cAe Maj  , Y ET’ T A -HOm@ -
T AQY IBeQQA TA-0O YA H. Q
YT A3 - Q7 . — " IAT. 0O, B .

AT QrA 2. Y ¢ ;" Y-Z 2QA- cY.
c A AZQHQI1 .Y B Q. ¢i  {Qr
9QA-e¢- 0. 'HQQ. Y A a3 ZAC
T QrA @: Q% M Q 03BTM ¢B' Y
H Q  AZce TT- -A" Q7 Y’ A T QA"
EQB:-1Y- 0 2QA-¢:- 0 .

LY. Q) TATYAT'YQ TQT A,
L Qo0 YV cQ; QY- H.HQeQ'Y T ¢
EQrQB- YT "Ac. Q {AQH B A. iA
Qi QY. 1 Y {TA-AQ;Y EQr QB
Q;ec-Q. A o-ICHBEN-.T e’ 1T, ¢
Qi QY. EQrQB- YT AA - Y T ¢
c I A HAQIA AT QDOBREQQ 17 1
Y A3 - QQO ‘HQA: - BIAYMO cBR ORx
cQ;A. H ¢ A:.BlE IT OHA E@T
i QBrQ@.- A-B'ac I T OH: 1 -Bro

.0 -BTFTA. "-¢. 0O, Y 01
_.Y-Q°1Q0 _QH AQO (1 -QY
c' IT L OH EQrQB- YR Ac) I A A
> Q Q' YQBr 8.7 - H- QAOBH- i Q
{A"HA- ¢ Y H. T 1-A TQAaDOYO’
Bc FT1TQBIT H HQ o- A A1TQ" .1
H- B QY'YHB' A _BY-c. Y. Y Q
EQrQB- YIT" A" A 1-Bra, . rQ

QAT

OA JIU CTE

3HAJIN &

HQQO- Qe A @’

H.oT o1
HQQO- YHQO{ 1  HB A,

A Z O0- QBHA _ YB-Ab- RAQAOB'H!
Qdxygen - evolving catalyst ) -
HEC (hydrogen - evolving catalyst B - BT~ O’

QT BQAEGFQ¥A'YO” Be TI'11QB]|
Q ; YQQ BrA, HQa ¢ "1I-IBTQ Y
AY . T OOAHRo _ THQo, 1 -7 (aa
; Qo - Q)

(OEC) Y. 'HQO B’ Q:;c-Q A’
HO Y j4QH* +2e-
A
\ X%
H,0 <‘,?">
g { 2,
o 1 = 91 NiMozn
Co-OEC |0 ® 000 ps
PSIIOEC |'@ © §_ ® o
A
g [ — ,
11K O ITBH TA-'H A 'HQYBIAA'HH

T AA®° BTA.Y HOQQI 1Y "HBe G
(_EXQ) B BIr _ cNiMo2vi 10;9 AA°, "B,
' Qo- Q. €Q; QY H Afe: YHHH QQO:

Q; QY- H i AQ-Ac ' ;Y BQI
B° ©0Q"° HQA-Br-r- H . Q i
ATQOQo-1-0 . * i _ °YBH A
BA AHIi AG Y A A A¥QQc B
EQrQB- YF AT.A- 1A Q@;01WQOT

'V QAY; | Hyundag) Q’ T A" Bl ¢
AT QO0Qo -1 Y. cQ; QY-OA. ; |
HQOT 'YAQAY : AAa  _ ATQ0Qo-
B’ 2. ¢’ A AcQQ O L ATQ0Qo -
HQA:- BT’ cQ; QYe®.H Q 2QA.

"E° A’ YH, :

-

Nocera, D. G. Acc. Chem. Res. 2012, 45, 767.



' T A8, TQA-T

“A-cA 0aN’ Qe Q2" A2’
iA G ¥-cQ a21AHQA’ XEMUJA
At Qr A’ a1
Lie Yoo Tvray OAHAC
.- Q 9’ ' T" B Q YQeQe'Y® i
BOAT - A _BEH@QAI AY" B BA A
1" Y -1- BiA © c¢. Y'iAQ®EQ A
Y-eQ. a A, AAKACQec A QAGD Y
oQ" " ;. 1QoQil . "~ E-H BYQI
B- OT rQo’ . QT A YHOQOT BOH
Br Y_QYrA®1 AHBA'HAE - ¢’ QO,
QBT AT YQBT T Qr A" > MAG VA AAND
TA-0O Y, Y - Ye YA-e¢Y- Z
i Q; A, AAO ¢ QA AT QT AAXYAO
iQoQil e. He. 1:TFAFHQQeQlf .
. Q 9 T B .

c-1° Q: Q' ;:YQa ; Y. .
i A ;A HQQ- Q° AQo@ B
Analytical Chemistry , . Yo Y 2 Qeg¢ - B-
Qi - BAQAIBEHBQY A'A" I Q, HQQ -
Q; P " TiTRBI el ""Y- ZHT ABQQ’
I T of Y Y i A @alido® {YAO
Q0. 91 9. 1 HFA1@® HQNE
FrQHA O o Yar . eQ Q0" B T A
r eyYyaQsr - - AO" A al DHRA' o,
O-92A- A QA H. O 1 BHMMANAKC -
YQB’ 0oQ'l " HA'T ' 291 A'HQA”' 'HQC
r evyaqsr . . a " YAQA AsA XY
BY aA 1 HIA- GINIXD YB BEQAAQ
r 'HQ Q; AABATYY: ¢ Q 91 MHOQK"™ I
QOBQo "’

al.'H YOY" Y A-i B.c AA_T1FEQAN.-aQ -
- Q"9 A T'"BLO-AACIA" O YA MHQRQe O & Q — ., i o, A .,
o AHOA. A T BYORL. . A T ¢ ¢ H &, 0-°Y O A Y. Q31A

AT QrA o2 -¢. Y - B’ 'YAQA-
. Ze 1 AQAG- ~BrA T rA“-ILITA- BA -A A-¢_ 1- o1,

A, O A"Y" Y- cecQTe B AYADW AG QQlI QB ' Ti BéeYRAQHW HQ 21 Q8" a
i AO" AA ITHIQ- EQR” HB- 2-1 _ 7Y, ¢ Bl 'Hl - ¢ YOBBT I'YQ ; I @®rw
A YQl,” YoqQ”" -’ 2. T - Qo  a. ¢ HQYH TA H-Q  _aYITA'HOAB .YI'YQ
Y. T A Y - Ye 7O ¢ OYQAaYIAA'HQA' i QBrQQ- ©0QaA&G'YQBI B1 . VY.
i H-Q 'Y I B, &’ OADAI ' QBQQ C - ATHCYQ 1 H . AA -1 - Y 0Q
rBr-A. Y A 1 _ _2QA TQA- Q-

_ 'YoJddseph Wang). ~'Y- T A’ 'YAT'YQ A "E° A" ™ ndodkar, A. J.; J

-

D O Qe . He QO B’ ' YAQAIAQ Wang,X.; Ramirez, J.; Wang, J. Anal. Chem. 2015, 87(1),
394 6398.

Y- e AA- T T 1T - EQAY-BQ Y7 BT T A-O" Y-e¢_ Y; -BBAAY . .



3bUPKA BETUKAHA CPINCKE XEMWUJE




T A 1D

— AAY'QO- QB'HQ?3

— [—

| TQl _QA- &

BAT BA
21 .0
Q;

Z'0
AH
BAfT BH
AH.

~

.9 AH,
Z 0 Q")
i Qe Q; QO
TQA Y- 4
N N
QA Y- 4
HQQ- O,
Z 0 Q°
Y- AA-
;s QHAO'

QA

¢l H Y
Qe QA" Y, Q’
130 2Q; - Y,
Y _. " AA
T QBI ¢ 'H, Ao -
c 1. H Y-
A BiQ1 "~ 9 -
Y Bl 27 Y- BA 1Q;
r-r. . a OAc- OB 201Y
Yro Qt A° O,
1. rYA- QY T IHHXAQ"
i A9 QH™ YQ Be ; QO YBlreQ
i Ao Q- ~YQ BrQe A" 0" 'YQ
B, AT A'HQB Be -0 T ABTQ
i AQIl 1TQBIr- B,  ®@Ac A,  29QA ¢
Y. ;T o9A-"1T.-¢Q 0Ohec T-
cA 0O Y, Q; QHA-Ii "0 u
. QHAO YT | (Y 'HQ'l - 'HQ
(QHQ BrQr-'yYa) Y. 1 A’
i A- 2QA T A T- A BI  HI
iQl-H O . Y- MAOB" Y 1 A’
" H, Ai 9 IYAHT YBH-  Z Z 0O- ¢

A,

e o
Ac’ &, c .
I QBO T A,
H.o; B A
Qi - OH-
A,
Qe - Z
A TY’
B BrQQ-
QHAT A,
Qe A Y,
Q0Qa Ad .
Qo Q" 'HI -

i
i HA -
E
¢

|

C
e
Brar

B’

-
l

c

i AC

B A
HABT ¢
~, 20

BAT Z'0-Q A,
& A * BO-YH _0QA
. Y- H- -TY ZA®Y@H- Z OA®R 0Q
OAA  Q TAA°  Q Y. .

AH
T QBI e¢H’
|
"Qa A ; A.

~B Y. Q-
. Q0Q0Qc¢
s
rzwvy 'H
c 1-H Y,
. QQ0Qc -
L. Q
Q° O . r.-ev:

c. 0O
S GAT QA

.9
A

9 -
a
.d, c -
HAc
HQ1 Q-
N
1

B'H’ ,

O .

(-

5A AT E-HQ®Q" ’

A Al -

A Hi QA

C .

_QIQA-O' T A
HQA- BT -
Z' 0Qa1 Qo -
Q; A" ZTAQ’
0
v
HIFA- ©YQ
B- Q I;'HA;

TQA- T

E. HA'T T

r-
TAAT QA ZW 0O Q°

cA ;

Q’ - 'YB

f QBO . I

T . BAT B

EQAO- A

. AQO" A,

A AOC Z

"B ©

TAcQoa
B- Bl O,

B A BO I I’
HQYIA I'" 2Q0

Tt QBr- A Y’ A A

B'HQT1.” BHQI
TA ;0T
Y HA. BT,
HA- BT .1 -
CHM - cY- Z

HQe VYV~
BIr 1. . M
i QB
S A
HQQ-
B.

e

B’

(G

1
tA°"O_ YBF ARB'H

Bt

Q A Q;A I-c¢c. Y’

Y A HAc - _Q

HQYH YTA H-Q B '

AB'1 " ; T A- BABTl ¢ .

A _RITQAAO I A B’

A’ 'HQ HQQ' B’ B'Y
A a9A ¢ Y .  HE®

BF A- Q- Z 00Q:; Bl

O,



LT AL ~QA. T

aAY® ¢, Be F1QBr) - ¢ A ~"4 A. B.32QATRA¥ TH Q i
BrAo HQQ- YQB - ce . d QA 'YBHA 1 0O YT 1°YA 'Y,
T -4 - HAT- QA B [ A7 O'r.1°Y 'HQYBITAAHH-Q A
Q; - Y 1918. i Ac- iar _AYA  YQe-Z (Bunsen) {1 ¢
. 2 QB'HQc HQ'l QM O TQAA . H A _O-OH-Z 11Q0 - H,. o
Z'0Q21Qo-°Y A 'HAe-. _ YBI CAYATYQe T a-  HQQA Q!
i A0, EA 'YHABHQO Y. AO" (Erlenmeyer). i BTl HI YA
(Duboscq), HQQ- . Q°  HQYBT/ 2¢QA; " YQ HQA-TQ, Bl c¢- B’
| "A; "B 'r-zZ 2Q;-%Y, 19. ¢ % A aA c. B’ Q;QA;Q {iQO0Qan

_QIQA-O' T A A" c ¢ Q° {fQe A Y., B. fiA
A HQQ- O, B’ B, HATIT QA QB
Q'HB - ; . cQ; . _ . Bi A" O,
H A O- OH’ i1Q0- H’ i QBT |
EQAO- A QA BeQ;. ~— A Y O
BA; Q¢ T A" - BI;QBH- Q QHAT
iQAY ¢ Y O Q;YQB., ©O.B. '
i AQ- AcQ; - O, . AA_ BGAY ¢,
i AQH YT A 1Y, A_BrAti’  'YOB
Q ;- Y YA HQQ" B’ QHB:-; AQ’
Y e ;Y. A HY-A- . Ye YT A

_Qr_H-QY, . _T0A" B QYBBi A
A iA-TAOA T1AT Y- Z A,
A Te. A QA 23Al, BIr  Hl 'YQb»
iA"BA ©- Y ;e. O T _ 17,
QY- Y TQHA ' TY-, HQQ- Q°
CAcT YA h@; 1 TTAT Y- AT AL
SAOQO ZA e, 05r 11 - 1 QHA’

~Qa2Q: Y’ BA A QA BIY. 1. 3 QAY " 9 R T A-T-BH, B’
Q; ") : A . AeQs " Y’ A o'r 1ty Q. _ r.Q v o
AQ- AeQ; A’ _HH-Q B  HAT I - 0’ Q1 HI e !
A-O" A ;Qo-Q Y _AQr’yY H i

"TQATA; Qe { AT QAY. T -¢e¢- i
AQl - A" YA Y HA QA ; As  H
"TQAT - 0Q" B’ Yo A
i QQ" ; YQBT . e¢i AQ V-ZQeQ i
{A ¢’ Q; BIfr.Hl_, _1- B’
i QAHAT Y., 2¢Q" 3 , Q10Qc.

S S|

5
Al . ©®, A 3A1Q BTl H
A-O A, o2 10

- ¥ @

- Ona A I, . HQ'YH ™ YT AQ
B"1-7Y" ). . TQAR'® QBRYHQIO, o/
N Y HQA- Bl 1 ABD 6@0C
Q B HQA-BIr" A, £ B- 'Yl A,



' T A, 12, TQA-T

1 "0-'H. 1:8"AH A _BiQl, "~

A" 93 H, B, Z O-H 1-Q 1
. QrQeQ Be' 2QO-H BA Q;
BAT{ BIr, 'YH- BA - Bi-B._'Y- AA%F
B” Y.1.A Y. _2®@®@ W -05AQQ
E oA OH: i AQ- Ac ' ; Y. g
. Ye YT A, T-H T BA TAc
5Q; -Y . _ . QHQ 30 2Q0- H,
Be ; Q0 Q rQo’ ;. BA Z°

"L HQQ | CHQT - .

e, 1. .1 QF O- Y A 1A- HQQ-
- T o- Y A 1T . e 0 Q’ (O}
TAQY. I .Q a2, Q° a.0. TQA,
QoQ ¢-0Q 1884. 2Q; - Y . T Y
i1 Y- Y- DAeall-A-Y- | QaA ;
a O TA. B ;. Q ¢ 1-T
: Q1 Q0 QoA- AQO Y .  OOQY ;1. Af
_ "r-H r. .o, ;’"B°'I H tA2- Q- Y., -Br-o0 1TQH. 1-T°
Lozanitsch. . ;BT H H . B'Y- Q0O 3QA_ Y- & Q’ Q: A
i - HFQa A O- HQQ- AH AAQA 'Y B . Blr.e O-°Y A 1. e 1T,
_. Qe 4 92AQQ BAT Bl K 'YH- H/ O B YQa A; 1. Q'HB - ; (54,66B%)]
i AQ- AcQz 0O, Z 'C0-AH Fl -Kéhlbaum 1T AO- Y- QAO. %) (20.,ZAR0, (| %)
G. m. b. H. (E- AO, Q" QUB'YQe . 2¢Q" T (1 %LQ, oM ,AMBO. (2,06
Schering-Kahl baum AG (E- AO, Q (4,61 %) €eQ: ©5,.66__ ¢ ;Y
9Q; - Y ). u“uO-H 1T QF B. - O-Y A 1. Q;2Qc¢. A, AAQAHA
Kahl baum AG 1TQr-oeA -#98B7 rof " A TAA- HADO {AAHRQA- Q
QoA- AQO Y TQ ;.  Q-KablbaAr Z1QAQecQ; QY- ©YQO H-B 1-°YQC
AG 1937. bR)BIY T ;  {T0QBI" E1AQAQeQ; QY- ©YQO 'H- B 1. 'YQ!
QQl Y- BA QFeQA’” Y . TQA
B A Z 0-H 1 -Q° . Q; Y
i AQ- Ac Q. © , A3l _ ¢e¢’YQO Y 1
Merck, Zentrallaboratorium Deutcher Apotheker, Ae QAT 1@31 Q" 2" ~ 29QA TQAS

Heinrich Byk Chemische Fabrik , - I ; . Y B1 X" BATBH zZ 0-Q , 20




' T A 1B

“T'HA. &’

ST 1l _QA- 6
~T'HA- &’ EQBEQA Q’

A ZcQhA- “'Ya'l BHQO Bl HQRA
"A2- Q.. "1Z 0 - © A QrHA-c
Qc Qo B1 . ¢ 'YQoa "Y' 21 BHQa
f AcQo-T'YQ A . cAl 2%®; - ,/W7710Q
{fA"A Y 1795. 20Q; Q" . 0
T of .Y A {QiA1T.AY O HY
Z°"0-Q A ¢A O Bl-H Xl -AQ
i QAY. T .

UYL g L A1680-17(Q0) Q’
YOABT 1Y FrAsQec H Z ©0O-H
1Z°0-0. A 'HQQ- Q A Q ;-
OQHA,L 64QO0 QIrHA-Q EQBEQA.
Y A-e¢.QA - {TQB1 ;Y¥Y-0 _1Z°
I 0o AAaA A _T OYOHDOQQ O
0.1 AW H AAcQ. c¢Q;

E 92A-H- Bl Hl _ . i @ BlcQc
> A; "B ' ITQaQ; Al Y 40Q- 0 B’ ¢
_092-H-Q HA i _Qz 0-Q _
1Z° 0 QB'HQ H”ABRcQ. 12 O
“TY.; 0Q0 €04-® O- A A, T
cQMBH [QriaAaye B’ {QBe’ TI-
CAA2-Z _1ZAOYOBAY CHQ Q°
. {1 AQY. =S 'H O 'Y OA; AQBT -
Y A AY " HBi A -IATYIO,.

BFA "-c¢. Y. Y-BA AAQ; 1.
9AAQ [ QrAQl-Q, = A ©O 3IAc.
A®1 . _.HQ 9. Y.BIl ¢ O3 A
B'i QYQeQ, 9Qa NMQO A; Qc- HQO
i, 2012).

EQBEQ

TQHA 4. Q’ Q; Ae’  'H T A
1Z°"0-©. A . i{ A e .Y O 0OQ
ITA; BH , Qo Q1 - BA HA'QHQB
BQ@O Q- Q° a1 _¢e¢Y- B BIYQUAH
S 0QY--GAO AQa ' 'YE QBA&EHIHPO,) .

i QAY Q, L Yo QF Y-
BA' ; YQe¢ HQe'Y-  AiZA Oc®. AA
ABT "1 - :  :Q2-QA "1 Q@ 'XTO
B.A., 20A12y;,. Q, H.Q - ;A
fQMl ¢ . Q ;. :Q2-Q° A1 .TQ
2Q; -, ; QaQecQAA B, 3, AY- A
QHQt5 OQHA a’ TQHA, 4L QF
... Q Y_BFr.1_, T’ ©YQBI »
Q ; Br-1QbH-9AQ; A_ Y- Q
HAe Y’ o HW'A.c olé¥m urinae . ' 1 °
A_Y; QQl Q" ;. YQO ;" BTl-'10Qc¢
7 YA T QBA; -’ r.1Q" .- Q Haxput
mortuum . ALY Q’ QBT MH_ B’
A" TQAT -, TBAA B 0OiAQQ ¢ -1 Te:
i ABA Z1 3 Y 0O WMOecABIYAT O
BeQQ {A-Q IYQ A, AAY] QREA
VoL Qe . o B 0. B, A

Y e  AQc . TY-D BROQYO BeA
5-Q EQBEQA, AQ® QQ'-0° 1{Q
A’ Gosforos fos - Be Tl @ros - YQB:- 1 .
B1QoQ; YQO T A e¢Q; A YQB- 1 H



T T A M

—Q" B’ B.OQ A O-BI1-
QrHA- ¢ AY ©-1Q _1Z 0O-0 ¢
2-1TQT B ; YATTY-O O a2a- QBH- 0O
iQQ ¢ 0, . °o OBEQA 0K [R193¢
QA2 Y- AO. - Be'F1°'Q Q,
¢ AQe 1K ;. A.Y; ;Qo-Q H O’

Y IYAY. Y 'O Z 0-0. A
0Q""0Q ; ©oQ BY-0Q IT. B
“QHA_ 4. B ; A" . 0. 1A HQI -
B ;A" QA3 YBH. Q ;- Y BA.
AT N - capuk  mortum - A . QA
S AN BA B’ Aal Y- B,
"rQpr-tr QF i Qe QHYQA®HBY '

BA “ A'Y O O'T_ 1- A
1T-H T, AT T Y-H QF
" AHQe . Q :Q 10 Y[, AIYQ.
CA., 2012).

_Q1-0-Y EQBEQA. 'HQQA
Q" 92-1. 0OYQaQ ©O. Y. Y 2Q
' Qo-T-. TQHA 4. ©Q; A B1Q>
i AQB' Hy/ L, EQBEMA,. . B’ ;.
A ;-Q B 5500 1-T_ A_ DOH
B.OQ 120 g Qc ;BAIBI TYHI ,
9-T- O H :Q 100711 fP012). ¢ ciB
. "B-1Q IATTQOA Y, Q; 9. H-c.
QY- B1QQ, BHQA" Y@)c &lA OH
EQBEQA . Q- YA, L675Q°
it A-1- 0YQ A AQO_ A OQ23 AKS
Qo - Q. Y., AR/ TIW; M BeQQ ¢
BA2A, = Y-O - A2AAQ i QBT
BeQQ’ Qr HA- a’ HA - Q, T
i AQOAT Q. . BIr Q- Blr-a’'l . JAN
?; Q’ A TAQ ; e®RBO HYAT -
_AYH 1. i Y- AA AASA; T -e-Z
EQBEQA. _AYH ATy . 2QT . Q' ;
31 eY-_Z; . Q’ eAQ A _ A
BATB YH HQQ B-Q:., Hl1Z O
_AYH 1T Q' Q. Q A Ty
_AYH B’ - YT A" BQe  Q
TAO- Y BH  'YH:- Q" . T Q0 QF
B _A_ %1 1-Q ;. _AYH 1
i AQH"' BQO ; Qo- Q Y. EUBEQA;
AAOBT @ YA(BBI®AY - B A.,

W >w >0 ¥

~ AT
i AQ; 2Q

O ’

o

EQBHQX Q°
Y- Q1A

>

A Y-0.Q A,
YQc  H, ABRQec QO ;

(" t,62012) .

EQBEQA
B 0Qo .

OQHA &,

Qo - Q
QYQHQQ -

LAY Qp A
Y. HQ'Y
EQBEQA, Q°

-
l

~

Q

AQ; . Q
A ETA,

1z 0- QB'H, AQRQH

reqo- -~

_AYH i

Y 'H 'HQ Q°

Q°

x

ALY

’

A
YOHQT -

J -

Qo -

 QAY Q
AAQY
HQ T Q
Q QvYQ¢
Q.

~va
i A" O,
Y O Y

TQz. Y

QoQ ¢-
BTl .

Qo -

Q BeQQ’

AQO Qo

2@ 'HAY'

@A AYO Q’
Q_ YA; - 'BD@p (



' T A 15

_AYH 1 Qc EQ®&sMbus Kunckeli
(Kunckeliani) - 2 - 1Q Q’ A Al.-0©-T
EQBEQA. . _ - Q° Be Il " Q o A
i QBA; T A" Bl Q 9 - Be T
cA O Y. . TQQ. ¢, Bl - 0O, :
i AQrAO O Y, Q’ Y. HQ'Y E
QHB:- ;  H- Q. _ . Q’ _A
i AQY. 1 AAHET _Q° c’' 4 A A,
i AT AQAG - TQ "e AQi BH- O
7 0OQYBTA- A QAG- Be QQBT ¢ .
(. ATO_ Y B.Al; 2OW2Y. HQ
i A- BABITreQe 1 - M 'He QQ ;0 C

QrEeEA- ;Q27Y: H, HQQ - B’ AYRA
Qo1 BIF- [ ;AHY. Y

Q; - Y’ 1677. T QoY- H (
ALY, HQQ- Q’ 7.0
i AQo'l ©O- 0, , r-’ oM aT’ ZVa
" Q2- Q. Y, E@BEXXRAA AAO 1. BA

Y T A e¢- QQI EQBEQA., = A.
rq ;A O (rAro. Y B TA.Qo Y2
H BY- Q QoQ.e¢-Q I HBI Q

. AQBTl ¢ cl (Y. O AYQ - 1-

0. _A,ER & A°Y Q; BTA,
12 0- PABADRGE97. 20Q; .Y , A

B- AQO I lTeA. TA-T - HQO Q¢
_A ET Q° BEQXBHEM®A Q - _ Q2
Y 2Qe BIr-el - oA ;. B’ QY
r (., ATO_ Y B.A., 2012).

x

_Qo " AT

TQA- T

QQ’l B’ BO I A, QB'Y:
Z'0-Q t(&a 2012). _ BY-Q°
_ Qo AT . QQ1 02 AQB . Q
POY'HY L, Ry T QB RAY; A
iQ;, AO- i Qo Q. YA EQBEQAB’,
TQY; QY TQBrI.Q ¥ Q&I I vYQQz
" Q2- Q. Y., EQBEQA._ .

U’ Y'He -QH Ac - ;; ¢l Q7 (
A Y-O Y "e¢AQiBH- Z ‘gTY-:Z A
A EQBEQA W A QYW .O 6 BrocBrulay
constans , H, QHCA B H"HQe alrQ
Y i AT, Yo X : 23Q; - Y’
1 29QA TQA- QA A, T AQ- AAQ; N
2001).
~QBrai  H Q° AT Q AT
Y 3Qe- Y Bl ;Y- H-: 21 - Q
EQBEQA. A c ABIA- QBc 18; Q¢ ’
Y AOY- H, HQQ - Q’ - AQTTQR A
A Y, , BO_MAYHOA ,  _A_ET
Y Qe AQe Y- Q' o- _ A_Y;
Y- BA QrHA-e¢ Y, ©T-BO. A Y
O SA ~ Q3Y-HQe - O (_QOWHA®OLIYT
' BHQAQ T QBMDo i Qe 1. Q’
EQBEQA A Y I TQ ¢ &d-0 'H!
.Y, B Q Q' ;YQ B._Be-O
" Ao N1 HQQ A-RAR_XeQl,
Yo'l  BHQO Bl -H AAA2- QA
EQBEQA, OBl & "~ YQ Y Y =
Bl - H S 1T&Z 0O- OGHA®A a° Y AT ;Y
oQa- ;i FA"TA © ¢c. QA
Q" A BI1TA" Y AT A _ cQ u ' Y- Yo
. ET"ATYH :
1. _A;"Y-é4, .., (2001
Qc - .9 A & M 'HQl1BH, HY: 9
2. CATO. Y, .. ,uv . QAQW.
(2012), v .BIrQA-:
Q c¢Q
3. Teoa, .
A

)
~~ o a A

~

L YBIr - rar



