PbkoBoguTen Ha

YBaxxaemu r-H [leka
Tbi KaTo npes3 crneasallz
dopmupaTt cneynanHocT )
CbBeT Ha kaTegpa AHal
17.03.2023 r., 6ewe pasrn
eHOKpaTHa NpomMsiHa B Y\
2021): npe3 akagemuyHal
Ananu3s® (3/0/4) ot TpeTtaTa
BMeCTO npe3 5™ cemect
XOpapuym OT crneyunanHocT
MpeanoxeHata npomsiHa U
JHempymeHmaneH AHarn

,MeaunuunHcka xumms“ (1l .)
Mons ¢ uen noBullaBak

XO pa ytebpan npennoxe

LXUMUA C MAPKEeTUHT",

Mpunaram:
[Mpenuc-nssneyeHne or

17.03.2023 .

[o [dekaHa Ha X®
npwu MY “Mancuin Xunewgapckn”
Tyk
OOKNAQA
oT gou. a-p Kupun Cnvutymes

cateqpa “AHanuMTUYHa XMMUS 1 KOMMIOTbPHA XUMns”

H,
aTa ydyebHa roguMHa ce ovaksa camMo Tpuma CTyAeHTU na
Xumusa ¢ MapkeTtunr” Il kypc, Ha 3acepaHve Ha KatenpeHus
MUTUYHE XUMUS U KOMMOTbPHA XUMUSA, NPOBEOEHO Ha
efaHo n npueto ¢ 5 rnaca ,3A" npeanoxeHve 3a cnegHaTta
1eOHMUA NNaH Ha cneumnanHocT  XMMUS C MapKeTUHr" (BUnyck
ra 2023-2024 roguHa, gucuvnnuHaTta ,MHempymeHmarsneH
roavHa Ha obyyeHne aa 6bvae nposeaeHa npes 6™ cemecTbp
bp. llocodyeHaTa gucuunnuHa ce wu3yyvyasBa C WOEHTUYEH
,MeauumnHcka xumus“ npes 4™ cemecTbp OT 0Oy4EeHNETO UM.
|le NO3BONM NpoBeXaaHeTo B 06eAMHEH NOTOK Ha 3aHATUA MO
(1 k.)

‘“

us "

Ha cneuuanHoctT¥ ,XUMWUS C MapPKETUHT"

npes akagemuyHarta 2023-2024 roguHa.

ie Ha pauuoHanHocTTa Ha nposexgaHoTo obyyeHune, C Ha

HaTa eaHOKpaTHa NnpomMsiHa B yqe6HM;| rnnaH Ha cneunanHocT

NPOTOKOJ12a Ha KaTeApeHUA CbBET,

PvkoBoguten KAXKX:

/nou. o-p Kupun Cumutynes/




IIpenuc-u3BneyeHune
ot 3acenanue Ha KC
Ha Kareqpa “AHanutu4yHa xumus u KX”

ot 17.03.2023

ITPOTOKOJI Ne 5

Ha 17.03.2023 r. ce mpoBene 3acelaHWe Ha KaTeApeHHUs CBHBET Ha
Kareapa “AHaJIMTHYHA XUMUS U KOMIIOTbpPHA XUMUS .

OO0 cberas: 12

Cn. Lonesa, JI. KaitnapoBa, A. XpucTo3oBa — B UyXOUHa,

Penyxuus — 9 L[j‘/I.HI/I.. IIpucscrBar : 6

OrcnerBar: Tep3uiicku(komanauposka), ['eopruea u CTOMIIOB-4acoBe
|
JneBeH pen:
1. Oruer Ha nokropaHT ['eprana TaHueBa
2. Y4eOHHU BBOPOCU
3. Pa3zumu

Touka 2.1. Tbit kato npe3 ciiegBamiara yuebHa roJuHa ce o4akBa caMo
TpUMa CTYJIEHTH Aa (GOpMHUpaT CenuanHocT ,, XuMus ¢ Mapkerunr® 11 kypce
Oemre pa3riielaHo MpeIIoKeHHe 3a ciaeAHaTa eJHOKpAaTHAa IIpoMsHa B
y4eOHHUs TUTaH Ha CIEeLMAIHOCT ,,XUMUsl ¢ MapkeTHHI" (Bumyck 2021): mpe3
akagemuyHara 2023-2024 roaumHa, IUCHMIUIMHATA [ HCmMpymenmaneH
Ananuz* (3/0/4) or Tperara roguHa Ha oOydeHHe Aa OBJe IpOBeIeHa Ipe3
ceMecTwp 6 BMecTo Ipe3 ceMecThp 5. [locouenara IMCLUILINHA CE H3yYaBa C
UJICHTUYEH XOpapuyM OT CHEeHAIHOCT ,,MeIUIUHCKAa XUMHUS* [Ipe3 CEMECThP
4 ot oOyuenuero uM. [IpenoxxeHara mpomsiHa e O3B0 IIPOBEKIAHETO B
oOelMHEH TIIOTOK Ha 3aHATHUS 10 ,AHcmpymenmanen Ananus* Ha
crienHaaTHocTH ,, Xumus ¢ mapketunr (III k.) u ,,Menununcka xumusa“ (11 x.)
mpes akagemuyHata 2023-2024 roauHa.

[Ipennoxxenunero !6eme oOchieHO W mpHueTo ¢ 5 riaca ,3a“ w1 niac
»[IPOTUB.

\//
Ny Y/
17,03.2023 [Iporokonupai: 417//7(/{;//
/T1.banabanona/




o Jlou. a-p Becennt KmeToB
Ilexan Ha XVMHYECKH DakynTeT
npu ITY ,I1. Xi1eHnapeku’

TLioBavB

JOKJIAL
ot nou. A-p Bans Jlekosa
PBKOBOIUTEN KaTeapa

O611a ¥ HeopraHuYHa XUMUA C MeTO/IMKA Ha 00y4eHHMETO M0 XHMHU

Vpaxaemu noil. KMeToB,

Moust na BHeceTe BbB @C Ha X® 3a 00CHXKIaHe U yTBHPK 1aBAHC Ha yueGHHM Mporpamu 3a npra00MBaHe

na OKC ,,0akanaBbp’ 1 OKC ,,MarucTop™, KaKTo ciejisa.

1. VuebHu npozpamu 3a Cneyuannocn 3enena Xumus U eKOUKOHOMUKA, no yueben nna, ymevpoen ¢ pewienue Ha AC

npomoxon Ne 3 7/30.01.2023 e.:
1. 3advaocumentu OUCYUNTUHU:
- O61a ¥ HeOpraHuYHA XUMUA I wact ¢ xopapuyM 60/0/60 1 JIEKTOP nou a-p Banst Jlekosa;
- O6wa ¥ HeOpraHuIHa XUMUA I1 wact ¢ xopapuyM 60/0/60 1 JIEKTOP nou a-p Bars Jlekosa.
2. H36upaemu OUCYUNIUHU!

- XuMus Ha KOOpAMHALMOHHUTE CbeIMHEHHs C XOpapuyM 30/0/0 1 nekTop Ko A-p BaHs JlexoBa;

- BruoHeopraHuyHa XUMUA € XopapuyM 30/0/0 u nekTop AOoU. A-P [eTs MapuHOBA.

3. daxynmamueHa OUCYURIUHA:

- WUctopusi Ha XUMHUSATA € XOpapuyM 0/30/0 u nexTop HOU. JI-P Hopnaska Credanosa.

UHU 30 Ma2ucmpu, cneyuanHocm ¢'apmaue6muwa XUMUsL

wue na AC npomoxon Ne 37/19.30.2023 2.

1. Vuebnu npoepamu 3d 3a0BAMCUMENTHY QUCYUNI
(3a00uHO 00yHenue, HeCneyuanucmu), ymewvpoeH ¢ peute
- OCHOBY Ha XUMHATa C XOpapHyM 20/0/30 u jiekTop AOL A-P Baus JIekoBa;

- HeopranuyHa Xumus ¢ XopapuyM 20/0/30 u nextop Aou A-p Baws Jlexosa.

111, Yuebnu npoepamu 3d 3a0BAAHCUMENHU OUCYUNIUHY 3d mazucmpu, CReYyuanHocm Xpomamozpaqbcxu u
onmpon (3a004HO obyueHue, Hecneyuanucmu), ymevpoeH ¢ peuienue na AC npomoxon

Ne 36/19.12.2022 2.:

cnekmpaieH aHanumuieH K

- OCHOBH Ha XUMHATa C XOpapHyM 20/0/30 u nexTop Aol A-p Bans JlekoBa;

- HeopraHnuuHa Xumus ¢ XOpapuyM 20/0/30 u nexTop fotl A-p Baws Jlexosa.




IV. YyebHu npozpamu 3a CREYUanHocm Xumus (pedosro obyuenue), no yueben niax, ymevpoeH ¢ pewenue Ha AC

npomokon Ne 28/28. 03.2022 2.:

1. 3advaocumentu OUCYUNIUHU:

- O01@a ¥ HeOpraHUYHa XUMHUs | 4acT ¢ XopapuyM 60/0/60 u nexrop nou A-p Bans Jlexosa;

- CTEXHOMETPUYHHU H3UHCTEHUS |

yact ¢ xopapuyM 0/0/30 u n2kTOp III. ac. A-p Kupuna CroiiHoBa;

- O6wa 1 HeoprannuHa Xxumus [ yact ¢ xopapuyMm 60/0/60 u siexktop nou A-p Baus Jlekosa;

- CTeXHOMeTpU4HHU H3uuceHus [1 4acT ¢ XopapuyM 0/0/30 u extop T ac. A-p Kupuna CroiiHosa.

2. M36upaemu OUCYUnIUHL:

- HOMeHK/IaTypa Ha HeOpraHWYHUTE CheIMHEHHs C XOpapHyM 30/0/0 u nexTop aou A-p Baus Jlekosa;

- BHONOTHYHOAKTHBHHE KOODIWHALMOHHM ChEJWHEHHS C XOpapuyM 30/0/0 u nextop ou. a-p Ilers

MapuHOBa,

- [IpunoXKeHNe Ha paMOaKTHBHUTE HHINKATOPH C xopapuyM 30/0/0 1 extop 1ou A-p Bans JlekoBa;

- TeoX¥MUs 1 MHHEPAJIOTHS ¢ XOpapruyM 30/0/0 u nextop moL. A-p INetst MapuHOBa;

- BuoHeopraHuuHa XUMUs C XOpapuyM 30/0/0 u extop aou. A-p [Nets MapuroBa;

- XuMusi Ha KOOPAMHALIMOHHUTE ChEIMHEHHS C XOpapHyM 30/0/30 1 nextop mou A-p Bans Jlexosa.

3. @akynmamuHu OUCYUNIUHU:

- UcTopwus Ha XUMUSITa C XOpapuyM 0/30/0 u nexrop AOL. A-p Hopnanka CredaHosa;

~

- MeToIO0NOrHs, METOAM W Au3aifH Ha HayYHHTE M3CICABAHMA C xopapuyM 0/30/0 u nekTop AOL. I-p

AmnTOaHeTa AHrejnayena.

V. Yuebnu npoepamu 3a CNeyuaiHocm Xumusi (3a004H0 0byueHue), ho yueben nuaH, ymevpoeH ¢ peulerue Ha AC

npomoxon Ne 28/28.03.2022 2.

1. 3advnocumentu OUCYUNJIUHU:

- O61a ¥ HeoOpraHUYHa XUMHUs | 4acT ¢ XOpapuyM 45/0/85 wu nextop aou A-p Baus Jlexosa;

- O61wa 1 HeoprannuHa xumus I yact ¢ xopapuyM 40/0/80 u nexrop now. a-p Iets MapuHoBa.

2. M36upaemu Oucyunnusu:

- HomeHK/IaTypa Ha HEOPraHUHYHUTE CheAMHCHUA € xopapuyM 15/0/0 u nexrop A0u A-p Bans JIekoBa;

- BHOMOrHYHOAKTMBHH KOOPAMHALMOHHM CBEIMHEHWS C XOpaphyM 15/0/0 u nextop pou. a-p Ilers

MapuHOBa;

- [IpuoKeH’e Ha paaMOaKTHBHUTE HHIMKATOPH C xopapuyM 15/0/0 u 1exTop A0 A-p Bans Jlexosa,

- FeoX¥MUs ¥ MUHEPAJIOTHS C XOpapuyM 15/0/0 u nexrop nou. A-p Iets MapuHOBa;

- BroHeopraHM4Ha XUMHUs C XOpapuyM 15/0/15 u nextop nou. A-p [letss MapuHOBa;

- X¥MHsi Ha KOOPJMHALMOHHUTE ChEIMHEHHS C XOpapryM 15/0/15 u nextop now A-p Baust Jlekosa.

3. @axyrimamugHu OUCYUNTUHU:

- VcTopus Ha XUMUsATA C XOPapHyM 0/15/0 u nextop IOL. A-p Hopnanka Ctedarosa;

- MeToI0NOrHs, METOAM W AW3aiiH Ha Hay4YHHTE M3CICLBAHUA ¢ xopapuym 0/15/0 u nextop aou. A-p

AwnToaHeTa AHrejgayena.



VI. Yuebru npospamu 3a cneyuanHocn Xumuien ananu3s u KOWmpon Ha Kauecmeomo, no yuebeH niaH, ymevpoeH ¢
peuenue na AC npomokon Ne 8/01.06.2022 a.:

1. 3advadcumentu QOUCYUNIUHU!
- O61wa ¥ HeOpraHUYHa XUMHUS | 4acT ¢ XOpapHuyM 60/0/60 u nexTop mou A-p Bans Jlekosa;
- O6wa 1 HeopranudHa xumus 11 yacT ¢ xopapuym 60/0/60 u niextop nou A-p Baus Jlekosa.

2. U36upaemu OUCYUNIUHU!

- HoMeHK/1aTypa Ha HEOPraHUYHUTE CbeIMHEHHSA C XOpapHyM 30/0/0 u nexTop now A-p Bams Jlekosa;
- BHOJIOTMYHOAKTUBHH KOODAMHALMOHHH CBHEIAWHEHMA C XOpapuyM 30/0/0 u mextop jou. a-p Ilers
MapHHOBa,
- buoHeopraHuYHa XUMHUsI € XOpapuyM 30/0/0 u nextop jow. ji-p [NeTss MapnHOBa;
- [IpuioKeHNe Ha PaMOaKTUBHATE HHIMKATOPH C XOpapHyM 30/0/0 u nexrop mou u-p Baus JIexoBa;
- Feoxumus ¥ MuHepanorus ¢ xopapuym 30/0/0 u nektop fou. A-p IMeTss MapuHOBa,
- XuMus Ha KOOPIMHALMOHHHUTE CheIMHEHHUS C XOpapuyM 30/0/30 u nexTop mou A-p Baus Jlekosa.

3. @axynmamusHa OUCYUNTUHA:

- UcTopwusi HA XMMHUSATA C XOpapuyM 0/30/0 u nexTop AOL. A-P Wopnanka CredpanoBa.

VII. Akmyanuzupanu y4ebru npozpamu 3a CReYuaniocm Xumusi ¢ mapkemume, no y4ebeH nian, YymevpoeH ¢
pewenue na AC npomoxon Ne 28/28.03.2022 2.:

1. 3a0vaoicumentu OUCYUNIUHU!
- O6mia ¥ HeopraHH4Ha XuMHs | 4acT ¢ XopapuyM 60/0/60 1 nexTop nou A-p Baus Jlekosa;
- O6ma u HeopranudHa xumus [ 4acT ¢ XopapuyM 60/0/60 v nexrop mou A-p Baus Jlekosa.

2. H36upaemu OUCYuniuHu:

- buoHeopraHuYHa XUMUs € XOpapuyM 30/0/0 u nextop nou. A-p [lers MapuHOBa;
- BUOJIOTMYHOAKTUBHH KOOPAWHALMOHHU CHEIMHEHUS C XOpapHyM 30/0/0 u nektop mou. A-p Ilets
MapuHOBa,;
- TeoxuMust ¥ MIHepasiorus ¢ xopapuym 30/0/0 u nexTop AoL. A-p IleTss MapuHOBa,
- HoMeHKJIaTypa Ha HEOPraHUIHUTE CheIMHEHHS C XOpapuyM 30/0/0 u nexrop nou A-p Bans Jlekosa;
- TIpunoXkeHne Ha paIMOAKTUBHHITE HHIMKATOPH C XOpapHyM 30/0/0 u nextop aou, A-p Baus Jlexosa;
- XuMHs Ha KOOPAMHALMOHHHUTE CheANHEHHUS C XOpapUyM 30/0/30 u nexrop pow A-p Bans Jlekosa.

3. DakynmamuHu OUCYUNTUHU:
- UcTopust Ha XMMUATA C XOpapuyM 0/30/0 u nextop aou. A-p HMopnanka Credarosa;
- MeToI0NOrHs, METOAM W Au3aifH Ha HaydyHHTE M3CIEeIBaHHA C XOpapuyM 0/30/0 1 nexTop mou. A-p

AnToaHeTa AHrenayena.




VIII. Akmyanusupanu y4ebnu npoepamu 3d 3a0BAHCUMENHU OUCYUNTUHY,
3a Mazucmpu (Hecneyuanucmu), 3a004HO obyuenue
- OCHOBH Ha XuMusTa ¢ XopapuyM 20/0/30 1 nektop 1ou A-p Baus JlexoBa
- HeopraHu4yHa XUMHS C XOpapiuyM 20/0/30 u nexTop o A-p Baws Jlekosa
3a CheyuanHoCmu:
1. XpaHuTesnHa XuMusi; y4eOeH IIaH MPUET Ha AC npotoko:1 Ne 8/01.06.2020 .
2. XuMus U eKosorus, yueOeH riiaH npueT Ha AC npotokon Ne 8/01 .06.2020 r.

3. O6yd4eHHEeTO MO XUMHUS B YIUIIUIIE; yueGen ruian npueT Ha AC npoToKO/I Ne 18/26.04.2021 1.

IIpunoxcenue:

1. Mpenuc ot mpotokoa Ne210 /13.03.2023 r.;

7

o vaw
2. Vue6uu nporpamu 1o T.I + 1. VIIL ,\/%’
/ 7
13.03.2023 r. C yBaKeHHE: % 4

. [InoBnuB /110i1. Bans JlekoBa/
rp

PrkoBOIUTEN KaTeAPa

OO6ma ¥ HeopraHUYHa XMMUSA ¢ METOANKA Ha 00y4€eHHETO N0 XUMHA




[Mpenuc U3BICHEHUE

OT 3ace/laHKe Ha KaTrenpa
OHXMOX

ot 13.03.2023 r.

IpoTokos Ne 210

Ha 13.03.2023 r. ce mpoBejie 3acelaHue Ha KaTe/IpeHHs ChBET Ha karenpa ,,O0mma 1 HeopraHuiHa
XHMHS ¢ METOJIMKa Ha 00yUeHHEeTO Mo XUMHUA.
ChCTaB Ha KaTelpeHus ChEET 7.
Ipucbersar 7: aou A-p Bans Jlexosa, nou. a-p Ilers MapuHoEa, 1ol 1-p AnToaHeTa AHrenavena, 10L.
a-p Hopnauka CredaHosa, Ii. ac. I-p T'ans Tonuesa, ri. ac. a-p Kupuna CroiiHoBa U ri1. ac. J-p [TaBen
SHeB.
or mHeBHus pen 1o T. 1.2. YuebHu mporpamu 3a 3a/[b/DKATEIHH, N30upaeMu U (haKynTaTHBHA
JMCLMIUIMHYA N0 y4eOHH M1aHOBE 3a:
- OKC ,, 6akanapbp‘ 3a CHEUMATHOCTH: 3eseHa XMMHAS U €KOMKOHOMHUKA, XUMHUYUEH aHaIu3 U
KOHTPOJ Ha KaueCTBOTO, XUMHS (pefOBHO M 3aJICHHO obyueHne) U aKTyalu3upaHH y4eOHH
NporpamH 3a creuaaHoCT XuMmHus C MapKETHHT;

- OKC ,maructpp® 3a CHELHMalHOCTH. Xpomatorpadcku M aHAJTUTHYCH KOHTPOI (3a104HO
o0yueHwue, Hecnenuanucty) u GapmMaleBTHUHA XVMUA (3a10uHO 00y4€eHHe, HeCTeUaTHCTH)
W aKTyanuzdpaHu y4eOHM MporpamMu  3a 3204HO OOyueHHe (HecTieUMANIMCTH) 32
crieuanHocTd OOydYeHHeTO MO XWMHUS B YHH/IMIIC, XpaHuTenHa XHMHA H Xumus H
€KOJIOTHSl.

Jlou. Bans JlexoBa YTOUHH, H€ yueOGHMTEe MPOrpaMH 3a CHEeLMATHOCTH. 3eneHa XUMHS U
eKOMKOHOMMKA, XMMHYEH aHaJU3 U KOHTPOJ Ha Ka4yecTBOTO U XHMMHS (PeIOBHO W 3al04HO oOy4eHue)
BKJIFOUBAT HOBU YMP@XKHEHHS OT M3aJCHOTO MPea 2019 romuHa ,,PHKOBOICTBO 3a JaOOPaTOPHH
yrpaKHeHUs MO HeopraHu4Ha XUMHSA®. AKTyajausanusira Ha yuyeGHUTe MPOrpamy, MO MarkcTbpekUTe
yuebnu miaHoBe Ha X@ ce OTHACA, KakTo 10 pasmpesie/ieHHe Ha 4acoBeTe, MOCOUCHH B CHOTBETHHUTE
yueOHM IUIaHOBE, Taka M MO CHABPIKAHUE, Hamp. BKIOYBAHKY HOBHM YNPacHCHWS H aKTyalu3vpaHe Ha
oubnuorpadusaTa.

KaTenpeHUAT CEBET NPUE CBC 7 rnaca ,;3a“ yueOHHTE POrpamu.

P v
13.03.2023 r. T[IpOTOKOIYHK: (/1,4&‘%27
! 4

[LioBauB /Munena Cnasosa/




Jo [dekaHa Ha X®
npw MY “Tancun Xunesgapckun”

Tyk

OOKINAL
oT gou. a-p Kupun Cumutynes

PvkoBoauten Ha kateapa “AHanuTU4Ha XMMMUa 1 KOMMNIOTbPHA XUMUS”

YBaxkaemu r-4 [lekaH,

Ha s3aceraHne Ha KategpeHuss cbBeT Ha kaTefpa “AHanuTu4Ha XUMUS U
KOMMTbpHA xumusi”, npoBeaeHo Ha 14.03.2023 r., 6sxa obcvAeHn n eanHoayLUHO
npuetn (6 rmaca ,3A") cnegHute y4ebHu nporpamu:

e Y4yebHM nporpamu Mo 3aAb/MKUTENHUTE OUCUUNIUHW , AHanumu4yHa Xumusi’
(20/0/30), ,,MHcMmpymeHmanHu memodu 3a aHanu3* (20/0/30) n ,Memposnioz2usi u
cmamucmuka 8 xumusima"“ (20/0/20) 3a maructbpcka nporpama Xpomarorpadcku
N CNEeKTpaneH aHanuTUYeH KOHTPOr, 3a04HO 0ByYeHne, HecneymnanucTu.

e YyebHM nporpamMum no 3aab/MKUTENHUTE AUCUMNNUHWM , AHanumuy4yHa Xumusi’
(20/0/30) u ,,MHcmpymenmanHu memodu 3a aHanu3“ (20/0/30) 3a marucTbpcka
nporpama PapmMaueBTU4Ha XUMUS, 3af04HO 0DydeHne, HecneLnanucTy.

Mons nocoyeHuTe y4ebHu nporpamu fa 6baaT BHECEHM 3a yTBbpxaaBaHe oT ®C Ha
XO.

Mpunaram npenuc-u3BnedYeHne ot NPOToKoa Ha KaTeapeHUst CbBeT U y4ebHuTe
nporpamu.

15.03.2023 . PvkoBoauten KAXKX: \

pou. a-p Kupun Cumntymes




[Ipenuc-uzBneyenue

, ot 3acenanue Ha KC
Ha Kateapa “AxanutruyHa XumMus 1 KX”
ot 14.03.2023

[TPOTOKOJI Ne 4

Ha 14.03.2023 r. ce mpoBeae 3acefadve Ha KaTeApeHHs CHbBET Ha
Kareapa “AHATUTHYHA XUMHS U KOMITIOTbPHA XUMUS .

OO6w1 cberaB: 12

Ci. L{onesa, JI. KalinapoBa, A. XpucTO30Ba — B 4yKOHHA,

Penyxuus — 9 gymmu. [Ipucscrsar : 6

OrcwetBar: E. Bopbanosa (otmycka), A. Tep3uiicky, I1. Ilenues

JIHeBeH pen:

1. Oruer Ha noktopaHT Jumursp CTOKLIOB
2. Y4yeOHU BBIPOCH
3. Pa3uu

I[To Touka 2.3 6s1xa 00CHACHU CeIHUTE yUeOHU IIPOrPAMH:

- Y4eOHHU NporpaMu Mo 3ab/DKATETHUTE AUCHUIUIMHY ,,AHAIUmMUYHA
xumusn” (20/0/30), ,,Hucmpymenmannu memoou 3a ananus‘
(20/0/30) u ,,Memponozun u cmamucmuka é xumuama* (20/0/20) 3a
MarucTtbpcka nmporpama XpoMaTorpadcku U CleKTpajleH aHaIMTHYEH
KOHTPOJI, 3a104HO 00y4YeHHE, HECTICLIUAIUCTH.

- YueOHH ITPOrpaMu IO 3abJKUTETHUTE JUCUUIUIMHY ,,AHa1umuyuHa
xumua” (20/0/30) u ,,HMucmpymenmannu memoou 3a ananus*
(20/0/30) 3a Maructbpcka nporpama @apmaneBTHYHA XUMUS, 3310YHO
o0ydeHue, HeCIeIHATUCTH

[Tpensokenusra 6sixa 00ChAEHHU U NIPUETH ¢ 6 riaca ,,3a“.

15.03.2023 [Iporokonupain: L
/T1.barabanoBa/




o I'-u Jlexana
Ha X¥MUYecKd BaKynTeT
npu ITY “I1. Xunennapcku”

HJOKJIA

ot gou. a-p Huna J[umuera
pBKOBOAMTEN KaTeapa CU3UKOXUMHUS

YBaxkaemu r-H [lekaH,

Mouns na BHeceTe BbB DaKyITETHHS ChBET 32 00CHKIAHE U YTBHPIKIaBaHE Ha
y4e6HMTE IpOrpaMu 3a CTYAEHTUTE OT GaKalaBbpCKaTa mporpaMa ,, X MMUUYEeH aHaIu3
¥ KOHTPOJI Ha Ka4e€CTBOTO* — peIOBHO 00y4YEeHHE, 10 CIeTHUTE UCLIMILIAHU:

— KBanToBa xumus;
—  Owusukoxumug — [ gacr;
— ®usukoxumus — II yacr;

— Konougna xumus;

— EnexkTpoxuMu4YHU METOIM 3a aHaAJIU3;
— AHIMIMACKH €3UK 3a XUMUIU — | u 2.

IIporpamure ca pasriefaHd Ha 3aceJaHME HAa KaTeJpEeHUs CHBET KbM Kar.
®usukoxumus. KbM HacTosIMs OOKIaA MpuiaraM ydeGHHTE MpOrpaMu M Ipernuc-
M3BJICUEHHME OT IIPOTOKOJIA HA KaTeIPEHOTO 3aceaHue.

17.03.2023 r. P-1. xarenpa:
[InoBouB /morL. I




Hacmosawuam npomokon e uszomeen 6 0sa exzemnasipa u 06a npenuca no m.1 u 2 om J{nesnus
peo.

ITPOTOKOIJINeO
[TPEITNC TIO .1
OT KaTeIpeH CbBET

Ha kareapa “Ouzuxoxumus’ npu XD Ha [TV | Ilancuii Xunesgapcku*

Huec 14.03.2023 r. ce cberos 3acenanue Ha KC Ha katenpa “@usukoxumus’. B
HEro B3eXa yyacTue 7 IylId OT CeIEMUJICHHUS aKaJIeMUYEH ChCTaB Ha Karezpara ¢
npaBo Ha riac: npod. nxu Bacun Jlenues, nou. a1-p Huna {umuena, gou. a1-p
Mapusa CrosiHosa, nou. a-p Jumutsp [lerpos, ri. ac. n-p Banuna Komnuesa, ri. ac.
n-p Xpuctuana Kpbcresa, ac. Mapust [Tumniuioa. 3acenanuero 6ele 1npoBeaeHO
[IPU CJIEAHUS JHEBEH pPell:

JIHeBeH pen

1. VyeOuu

1.1.  Tlpemnarar ce yueOHM nporpamMu BbB Bpb3Ka € IIpOMsSHATa B
HAaMMEHOBAHUETO Ha OakallaRbpcKaTa rnporpama “XuMHU4eH aHajlu3 U
KOHTPOJI HAa Ka4eCTBOTO .

2. Pa3nu

2.1. Tlpennara ce 1o u3rpaxiaaHe Ha KaMMHA B KaTeApaTa eKCIIEPUMEHTH ChC
33y lIUTMBH Ta3000pa3Hy peareHTU WIM PEAKMOHHU IIPOAYKTH, a
pa3TBOpPHUTE HA KMCEJIMHHU J1a Ce TTOATOTBAT B KaTeapa “XuMHUIHA
TEXHOJIOTHA .

1. YueOHu
1.1.  Jlou. JIumueBa BHACS TPETIOKECHUE 3a TTIaCyBaHE HA y4EeOHH
MPOrpaMHu IO MpeaMeTuTe “ENeKTOpXUMHUYHE METOIM 3a aHAJIM3,
“@uzukoxumus I, “@usukoxumus 117, “Komougna xumus”; npod.
JlemdeB npeiara nporpama no npezrmera ‘‘KBaHToBa xumus™; TJi.ac.
1-p Kpbcrera npeiara nporpama mo ‘“AHITMHCKHM €3HK 3 XMMULK .
KC npuema nporpamure c¢be 7 rnaca “3a’”.




Hacmoswusam npomorxon e useomeen 6 08a exzemnaapa u 0ea npenuca no m.1 u 2 om /[neenus
peo.

3ace1aHueTo € 3dKPHUTO NOpaay U34CprnBaHEC HA JHEBHUA PEI.

[Ipotoxomnuuk: a-p Xp.

(pbCTEBA




[o dekaHa Ha XP
npw MY “Naucuin Xunesaapckn”
Tyk

OOKNAQAO
oT gouy. a-p Kupun Cumntynes

PbkoBoauten Ha kategpa “AHanuTUYHa XUMUS Y KOMIMIOTbPHA XUMUSA”

YBaxaemu r-H [lekaH,

Ha 14.03.2023 r. KaTeapeHusT cbBeT Ha kategpa “‘AHanUTUYHA XUMUSA U
KOMMIOTbpPHa XuUmus”, obcbanM U eguHoaywHo npue ¢ 6 rnaca ,3A° crnegHute
npeanoXeHus 3a BKIOYBAHE HAa HOBU n3bupaemu AncunnnuHm B y4ebHUTE nnaHose 3a
cTyaeHTn bakanaspu, KOMTO Aa BnesHaT B cuna ot yyebHata 2023-2024 roaunHa:

1. ,[Modbop, cbxpaHeHue u nodzomoska Ha npobu 3a aHanu3", 3a cneynanHocT
Xumus, penosHo obydeHue, VIl cemectbp (M3bupaema aucuunnuHa —
moayn b), ¢ xopapuym 30/0/30 n nektop rmn. ac. a-p desHa eoprueea;

2. ,[Modbop, cbxpaHeHue u nodzomoska Ha npobu 3a aHanu3", 3a cneunanHocT
Xumusa ¢ mapkeTuHr, pegosHo oOyyeHue, VIII cemectbp (M3bupaema
AvcuunnuHa lll), c xopapuym 30/0/30 n nektop rn. ac. a-p LesiHa Neopruesa;

3. ,[Modbop, cbxpaHeHue u nodzomoska Ha npobu 3a aHanu3s"“, 3a cneunanHocT
MeauuuHcka xumus, penosHo obydvenue, VIl cemecTtbp (M36upaema
AncuunnuHa V), ¢ xopapuym 30/0/30 n nektop rn. ac. a-p LesiHa Meopruesa;

C HactoAwmAT goknag npegnaram Ha ®C Ha XO ga yTBbpAM BHECEHOTO
npeanoxenue ot KC Ha KAXKX.

Mpunaram:
MNpenuc-nssneveHune ot NnpoTokon Ha 3acegaHue Ha KC Ha KAXKX;

1M /f
™My ¢(//
15.03.2023 r. PwkoBoauten KAXKX: (7% ’

/oou. a-p Kupun Cumutunes/




IIpenuc-u3Bineuenue
ot 3aceganue Ha KC

Ha Karenpa ‘“AHanutuyHa xumus 1 KX”
ot 14.03.2023

[TPOTOKOJI Ne 4

Ha 14.03.2023 r. ce mpoBene 3acelaHWe Ha KaTeApEHUs CHbBET Ha
Kareapa “AHATUTHYHA XUMUS U KOMIIOTbPHA XUMUS .

OO0 cberaB: 12

Cun. Llonesa, JI. KaiinapoBa, A. XpucTo30Ba — B 4y>KOHHa,

Penyxums — 9 mymmu. [Ipucsersar : 6

OtcnerBar: E. Bepbanosa (otnycka), A. Tepsuticky, I1. Ilenues

JAuneBen pen:
1. Oryer Ha nokTopaHT JumuTsp CTOHLIOB
2. YueOHHU BbIPOCH
3. Pa3nu

[To Touka 2.4 6sxa OOCHAEHHU CIIEIHUTE MPEIJI0KEHUS 3a BKIIOUBAHE
Ha HOBH H30MpaeMH IUCUUIUIMHA B Y4YeOHUTE IUIAHOBE 3a CTYAEHTH
bakanaBpu, KOMTO Ja Blie3HAT B cuia oT yuebrara 2023-2024 roguna:

1. ,,J[Ioobop, cvxpanenue u nodzcomoska Ha npobu 3a anaius®, 3a
CHEelUaTHOCT XuMusl, penoBHo oOyuenue, VIII cemecTsp
(M36upaema nucuuruinaa —mMoxnya b), ¢ xopapuym 30/0/30 u iekrop
riL. ac. 1-p esna ['eopruesa;

2. ,[loobop, cvxpanenue u noocomosxka Ha npodou 3a ananus‘, 3a
CHEUATHOCT XHMMHSI ¢ MAPKeTHHI, peaoBHO o0yuenue, VIII
ceMectbp (M3bupaema aucuumuinsaa III), ¢ xopapuym 30/0/30 un
JekTop ri. ac. A-p JesHa ['eopruesna;

3. ,J[loobop, cwvxpanenue u nodcomoeka Ha npobdu 3a anaiuz", 3a
crienuaaHocT MeaumuHCKa XUMHUsI, penoBHO oOydenue, VIII
cemectwp (M3bupaema qucuuruinza [V), ¢ xopapuym 30/0/30 u nexrop
ri1. ac. a-p esina ['eopruesa;

[Tpemtoxenusta Osixa 06ChIeHU U IpHETH € 6 riaca ,,3a".

15.03.2023 [IpoToxomupant: (% Lu

/T1.banabanosa/




Jlo Jlexana Ha Xumuuecku DakyiareT

1Y ,,Ilaucuii XuneHnapcku'

MoJi0a

oT
Eneonopa Hopnanosa Xy6eHoBa
CTyneHTKa crieusanHocT MeuumHeka Xumus, 1-BM Kypc, peJOBHO 00ydyeHue

®ax. Homep 2205571015
OTHOCHO: Y4acTie B KypcOBe€ OT TOpeH CEMECTBP

VBaxaemu ol KMeToB,

BbB Bpb3Ka ¢ ONTUMU3MpaHe Ha ydeGHaTa MU nporpama Bu MoJIst 3a MIO3BOJICHUE JIa Y4acTBaM B
ClIeIHUATE KyPCOBE MPOBEXK/aHU PETYISAPHO B YETBBPTH CEMECTBD:

-Jlex1pu ¥ IPaKTUYECKH 3aHATHSA 110 BroHeopraHuyHa XMMIs, U3BEKAaHH OT JIOLL. IleTst
MapuHOBa B IeH Cpsja o nporpama

- Jlexuuu u MPaKTUYECCKH 3aHATHA o I/IHCTp}’MeHTaJICH aHaJIu3, U3BCKIaHU OT Bac u

rn.ac. LloHeBa B JIeH NETBK 110 Iporpama.

Tes3u 3aHATUA ce NIPOBEXKAAT B THU U 4acoOB€ HEBB3MNPENATCTBALIA y4acTMETO MU B Pp€aAOBHUTE
YyacoOBE Ha HACTOSAIIHUS MU CEMECTBP.

Hansisam ce Moj6arta M J1a Ob/ie YIOBJIETBOPEHA.

22.02.2023r. C ypacen

I'p. [InoBauB




MNPEJJIOKEHUE
3a 00s10siIBaHe HA PHEM N0 MATUCTBPCKH NMPOrpaMu, IJIATEHO 00y4YeHue,

npe3 yueoHarta 2023/2024 roguna

1.3. Ileoazozuka na odyuenuemo no ...
- O0yuyeHHEeTO N0 XUMUS B YUWINLIE — 33JJ04HO (2 ceMecTbpa)
- OOYy4eHHETO 10 XUMUS B YUUJIUIIIE 32 HECTIEUATMCTH — 33JJ04HO (4 ceMecThpa)
4.2 Xumuuecku nayku
- XpomarorpadCcku U CHEKTpajeH aHATUTHYEH KOHTPOJI — 33704HO (2 ceMecTbpa)
- Xpomarorpad)CKu ¥ CIEKTPaJIeH aHATUTUYCH KOHTPOJI 33 HECIICIIMATMCTH — 337109HO (4
ceMecThpa)
- GapmMalieBTUYHA XUMUS — 33/I049HO (2 cemecThpa)
- dapMarieBTUYHA XUMHS 33 HECTICIIUATUCTH — 3a109HO (4 ceMecThpa)
- XpaHuTenHa XUMUS — 33709HO (2 cemMecThpa)
- XpaHuTeaHa XUMUS 32 HECTICIIMAJIMCTH — 3aJJ04HO (4 ceMecThbpa)
- X¥MHUS U €KOJIOTUS — 33109HO (2 cemecTbpa)

- X¥MHS U €KOJIOTHS 32 HECTISIIUAIUCTH — 3aJI049HO (4 ceMecThbpa)



[o OekaHa Ha X®
na MY "T. XuneHgapcku®
rp. MNnosave

OOKNAQR

OT pou. a-p Knpun Cumurynes,
PwkoBoaguUTEN Ha KaTeapa
AHanNUTUYHA XMMUS 1 KOMMIOTbPHA XUMUA NPy Xumuyecku hakynteT

Yeaxaemu r-H [leka,

Ha 3acepaHnvie Ha KateapeHus CbBeT Ha kateapa “AHaANMTUYHA XMMUA 1 KOMMIOTBPHA
xumust”, npoeeaeHo Ha 14.03.2023r., 6e obcbaeHo obydenueto no MarncTbpckuTe
nporpamn kbM KAXKX. KaTeapeHusiT CbBET eavHoAyLWwHO npue ¢ 6 rnmaca “3A" npes
yyebHaTta 2023/2024 roguHa, Aa 6boe obsBEH MpueM No CrneaHnTe MarmcTbpCcKu
nporpamu:

o ,Xpomamozpagpcku U cleKkmpaineH aHanumuyeH KoHmpoa“ -
cneyuanucmu, 3ad04HO (nnameHo) oby4eHue;

e ,Xpomamozpagpcku U criekmparneH aHanumuyeH KoHmpoa“ —
Hecrneyuanucmu, 3ad04HO (naameHo) obyyeHue.

Mons ©C Ha X® aa yTBbpAun peleHneTo Ha KAXKX.

Mpunaram:
Mpenuc-ussneyerue ot KC Ha KAXKX;

™
15.03.2023 pbkosoauTen KAXKX: FJ

pou. a-p Kupun Cumntymnes




[Tpenuc-u3BieIeHUE
ot 3acenanue Ha KC

Ha Katepa “AnamuTHdHa Xumus 1 KX”
or 14.03.2023

[TPOTOKOJI Ne 4

Ha 14.03.2023 r. ce mpoBeje 3acelaHdWe Ha KaTeApPCHHs CHBECT Ha
xaTeapa “AHaJIMTUYHA XUMUs U KOMIIIOTbpHA XUMUSA .

OO0 cheras: 12

Ci. Llonesa, JI. KaitHapoBa, A. XpHCTO30Ba — B yyxOUHa,

Penmyxuus — 9 mymu. [TpucheTsar : 6

Orcnersar: E. Bepbanosa (otmycka), A. Tepsuticky, I1. Tlenues

JIHeBeH pen:
1. Oruer Ha gokropadT JumuTep CTOHIOB
2. Y4ueOHU BBIIPOCH
3. Pa3nu

[To Touka 2.2 6e 0O6chaAeH0 00yueHHeTo 0 MaruCTbpCKUTE porpamMu
kpM KAXKX. [Tpemnoxkeno Gewue mpe3 yuednara 2023/2024 roguna 1a obae
00sIBEH IIPHEM 10 ClIeIHMuTe MarucThpCKu Mporpamu:

e ,Xpomamozpa)cku u CheKmpajien aHaaumuten KOHmMpoa* —
cneyuanucmu, 3a004Ho (n1anmeHo) o0yveHue;

e ,Xpomamozpagcku u cheKmpajieH aHaIumuien KOHmMpoa* —
Hecneyuanucmu, 3a004Ho (n1ameno) ooyuerue.

[IpensosxeHusTa 654xa 0OCHICHA U IPHETH € 6 riaca ,,3a‘.
e

15.03.2023 IIpoToKoIMpal: I/
/H.Bana6aH613a/




QA0 Xumuuecku Oakyamem

KatreqpaOPTAHHUYHA XUMMU S

a0

AOL. I-P BECEJIUH KMETOB
JAEKAH

HA XUMMYECKHU ®AKYJTET
NMY“NAUCHIA XUJIEHOAPCKH“
IJIOBAUB

JOKJIAJ
ot npo¢. x1-p Uinusn UBanos
pBKOBOAMTEN KaTeapa OpraHuyHa XUMHUs

YBAXKAEMH TI'-H KMETOB,

CoraacHo peuwenne Ha KC Ha kar. OpraHnuHa Xumus, MoJis 3a y4eOHata 2023-2024 r. na 6b1e
o0sBeH npuem B MII @apmaLeBTHYHA XUMHKS (nnaTeHo, 3a104HO 00y4enue) u MIT DapmanesTruna

XUMHUS (HECTIEUMATHCTH, TJIATEHO, 3a04HO o0yueHue).

[Ipunosxeno, NPEMIUC OT NPOTOKOJ OT 3aceganue Ha KC Ha kar. Opranuyna xumus.
\

\

PoroBomuTen katenpa Oprannuna xumus




MPENMHUC-U3BJIEYEHUE

OT ripoTokoi Ne 353/08.03.2023 rop.
3acenanue Ha KC

Ha kareapa“Oprannyna xumus”

Iy 11 Xunennapcku”

IIporokoua Ne 353

Ha 08.03.2023 rox. ce nposene 3aCcCllaHnMe Ha KaTeIPEeHUA ChBET Ha KaTeapa
“Opranuyna xumus’”,

O6m cberaB Ha KaTeapeH chBer - 9. Hpucserpar 9: npod. n-p Wnusu Weanos, mou. g-p
Pymsina bakancka, non. 1-p Crena CrarkoBa-AGerxe, nou. g-p [lnamen AHrenoB, mom. a-p
CrosHka Artanacosa, ri. ac. A-p Cranumup Manosnos, . ac. A-p Jlumutsp Boxkwuinos, ri. ac.
1-p Mopnan Crpemckn u ri. ac. 1-p Muna Tomoposa. OreneTBamm HaMa.

Heob6xommm 6poii 3a nonoxurenen u300p 6.

JlaeBeH pen:
1. Texkyimnu;
2. Pa3nu.

lo 1.1 or nHeBHMs pen pbkoBOMMTENST Ha Karenpa Opranuyna Xumus npod. a-p
Wnusu VBanos Brece Hpeaioxkenue, 3a yuedHara 2023-2024 r. na 6b1e 00siBen npueM B MIT
®apmaieBTHYHAa XUMHA (IUIATEHO, 3aJ04HO o0yuenune) u MII dapmauesTruna xumus
(HecnenMaIHCTH, IJIATEHO, 3a109HO oOyuenwue).

Cnient o6cpbxnane Ha Kareapenus CBBET, TOH €IUHOMYIIHO NPHE MPEIUIOKEHHETO Jia
Obzie 0OsiBsiBare Ha mpuem B MIT ®apmaneBTHYHA XUMHS (ILIATEHO, 33109HO obyuenue) u
(HecnenmanucTy, IJIATEHO, 3a/109HO 00y4eHHE).

I'nacysanu: 9; 3a: 9; [IporuB: 0; Be3aspxkamu ce: 0;

Pemenne: KC npeuiara na ®C:
Ha 06sBu nprem B MIT ®apmanesruuna xumus (mateno, 3an09nH0 06yuenne) u MII

vl

DapmaneBTHYHA XUMUS (HECTICLIHATUCTH, IJIATEHO, 3a109HO 00y4YeHue).

e

08.03.2023 rog. Hpomxonqmc/
rp. [lnoBaus (rm. ac. n-p Hopnan TPEMCKH )




o Jlekana

Ha XuMHuecku (pakynrer
npu I1Y 1. Xunennapcku®
Tyk

JOKJI AL

ot joll. a-p Mapus Mopnanosa AurenoBa-PoMoBa,
PvkoBouTen kareapa .. XuMUUHA TEXHOJIOT U™

['ocnionun JlekaH,

Ha xarenpen cwbBer Oemie pasriefaH BbIPOCHT, CBbP3aH C OOYYEHHUETO IO
MarucThbpPCKHU IPOrpaMu ,, X paHUTEIHA XUMUS" U ,, XUMUS U €KOJIOTUS.

Cnen obcwxkaane, 6e peleHo Ja ce nperiokud Ha DakyaTeTHHs ChBET Ja

YTBBPAM ClIeIHUTE OpOHKHU U GOpMH Ha OOyUCHHE:

Marucrtspcka nporpama ““XpaHUTETHA XUMUASL

= 3aJ04HO, IUIaTeHO 00yueHue (2 cemecTbpa);

* Hecnenuanucru, 3a104H0 o0yueHue (4 cemecTbpa).

Maructepcka rnporpama .. XuMus 1 eKoJIOrus’

* 3a/104HO, IJ1aTeHO o0yueHue (2 cemecTrpa);

= Hecnenmanucry, 3a104H0 o0ydeHue (4 cemecTnpa).

IIpunaram mpenuc ot NpoTOKOJIa Ha KaTeIPSHHS ChBET.

09.03.2023 1. PvxoBouren kar. XT: | ¢

(mou. n-p M. Aur¢noBa-Pomona)
‘\

|




TTnosauscku YHueepcutet "Tlavcuin XuneHaapcku'
Kateapa “XumuuHa texHonorus”

MPOTOKOJT Ne 158

OT KaTeApeHOo CbBeLUlaHne
Mpenuc
[Hec 09.03.2023 roa. ce CbCTOsi CbBELLAHUE Ha KaT. XMMUYHa TEXHONOIUA.
MpucbeTtBaxa: npod. a-p . AHToBa, Aou. A-p M. Avrenosa-Pomosa, aou. A-p
I". MaTpoHos, rn. ac. a-p XK. MNeTkosa, . ac. A-p O. Texesa, rn. ac. A4-p U. Koctosa
ac. . Unues.
CbBeljaHMeTo NpeEMUHA Npu cnegHua QHEBEH pea:
m.1. YyebHu ebripocu
PasrnegaH 6e BbNPOCHLT, CBbp3aH C 0By4eHUETO MO MarucCTbpCcku nporpamu
,XpaHuTtenHa xumus“ n , XvMusa 1 ekonorus”.
Cnepn obcbxaaHe, ce pelwun aa ce npeanoxu Ha dakynteTHusi cbBeT [Aa

YyTBbPAM CneaHuTe hopMu Ha obyyeHue:

MarucTbpcka nporpama “XpaHutenHa xmmmsa'™
e 3apo4Ho, nnaTteHo oby4veHne (2 cemecTbpa);

e Hecneunanuctu, 3a004HO o0by4yeHue (4 cemecTbpa).

MarucTtbpcka nporpama ,XuMns n ekonorus”:
e 3apo4Ho, NnaTeHo oby4yeHue (2 cemecTbpa);

e Hecneunanuctu, 3aa04HO 0by4yeHue (4 cemecTbpa).

A ,/' 2
MpoTokonupan: ué"/l’/[ 77/
(xum. XK. CumeoHoBsa)




Ilo Jou. n-p Becenun KmetoB
Jlexan Ha XuMuuecku Paxynrer
npu ITY ,,J1. Xunenpapcku®

IInoBauB

JOKJIA
ot gou. a-p Bans Jlekosa
PBKoBOAUTEN KaTenpa

O6mma u HEOpraHn4Ha XUMHs C METOJHKA Ha O6y‘—IeHI/ICTO 10 XUMHSH

VBakaemH jo11. KmeToB,

Mous na BaeceTe BB @C Ha XD mpeyIoKEHUETO Ha KaTeAPEHUs ChBET 3a 00sBsIBAaHE HA
npuem Ha cTyaeHTH mo MII ,,OOyUYEeHHETO 110 XHMHS B yuunmie”, 3a ydeOHara 2023/2024 r,

3a00uH0 00yyenue (CTIELHATACTH) H 3d004HO 00yueHue (HECTICITATIHCTH).

Ipunoscenue:

Ipenuc ot mpotokox Ne210/13.03.2023 r

13.03.2023 T. C yBakenne:  §//
VG

rp. [InoBauB /non. Bans JlekoBa/
PesKoBOIUTEN KAaTEAPA

OOma u HeOpraHu4Ha XuMH: C METOJHUKA Ha ()6y‘{CH[/ICTO 10 XUMHA




[penuc u3BneueHve

OT 3aceflaHHe Ha KaTeapa
OHXMOX

ot 13.03.2023 r.

IIporoxos Ne 210

Ha 13.03.2023 r. ce mpoBele HEMPUCHCTBEHO 3acellaHhHe B EIEKTPOHHA Cpela, Ha
KaTeIpeHns ChBET, Ha KaTeqpa ,,O6I0a U HeOpPraHWYHA XUMHs C METOHMKA Ha O0OY4CHHETO MO
XUMHAS".

CpeTaB Ha KaTeIpeHus ChBET 7.
Ipucsctar 7: mou A-p Bams Jlexosa, jgou. n-p Ilers Mapunosa, mou. A-p AHTOaHETa
Amrenadesa, jou. a-p Mopnaska Crebanosa, ri. ac. i-p I'amrs Tonuesa, ri. ac. 1-p Kupuna

CroitHoBa u 1. ac. a-p [laBen Snes.

or mHeBHus pex no T. 1.4. Ipemnoxkenue 3a npueM Ha ctyaentu 3a OKC marucTsp ,O0yueHueTo no

XHMHUS B yuriuiie®, 3a104Ha Gopma Ha obyueHwue.

Io 1. 1.4. ot aHeBHus pex, Aol Baus Jlekoa npeanoxku 3a yueOnara 2023/2024 . obsBsiBaHE
Ha MPHEM HA CTYJEHTH MO0 MarkcTbpcka mporpama ,,O0Yy4eHHETO MO XMMHs B yuWInIe®, 3aJ104HO
oGyueHue (CELMaTUCTH) U 3a1049HO 00yueHHe (HeCTIeLHAINCTH).

Hpe)momeﬂuem Oe MoJI0KEeHO Ha rjlaCyBaHe W MpHETO €IUHOIYIIHO.

W)
13.03.2023 r. [TpOTOKOTYHK: “Vb /

[lnoBauB /Munena CiasoBa/




Ho Hou. n-p Becenun Kmeros
Jexan Ha Xumuuecku Paxynrer
mpu [TV ,,I1. Xunengapcku*

[ImoBomuB

TOKJAJ

ot noi. A-p Baus Jlexosa
PvkoBoauTen Karezpa

OO6Ima ¥ HeOpraHWYHA XUMHUSI C METOJUKA Ha OOyYEHHETO 110 XUMHS

VBaxkaemu goir. Kmetos,

Bb3 0CHOBA Ha pelllcHHE Ha 3aceJaHue Ha KaTeIpeHHs ChbBET, CheTosul ce Ha 13.03.2023,
npeiaraMm Jia BHecete 3a yTBbpkaaBaHe oT @C Ha MHAMBUIYAIHNs TUIAH 32 TPUTOJUIIHHSA CPOK
Ha 00yueHue Ha gokTopanT MapusH Henemues XpucTos 1o
obmnacT Ha BUcIIe oOpaszosanue: 4. [[pupoaHy HayKH, MaTeMaTHKa ¥ MH(pOpMaTHKa
npodecroHanHo HanpasieHue: 4.2. XMMUYECKH HAYKH
JIOKTOpCKa mporpama: Heopranuuna XuMusi ¢
HaydyeH ppKoBouTeN: nou. A-p [Tura Emunosa Mapunosa u
TeMara Ha JOKTOpaHTypara ,llodydaBaHe M OXapakTepuU3WpaHe Ha KOODAMHANUMOHHH

CBCIMHCHHSA C YHaCTHECTO HA OMOJIOTMYHOAKTBHH JIMTAHIH .

Ipunoocenue:
1. INpemwuc ot mpotokon Ne210/13.03.2023 .

2. VIHauBHIyanHKs TUIaH 33 TPUTOMMIIHMS CPOK Ha 00ydeHHe Ha JokTopant Mapuss Henerdes

XpHUCTOB
ey
13.03.2023 r. C yBaxeHue: Y
o
rp. [lnoBnus /mont. Baus Jlexosa/

PrxoBoauTEN KaTeapa

O611a ¥ HeOpraHMYHa XUMHS ¢ METOIMKA Ha O0YYEHUETO 1O XUMHS




IIpenuc u3BineueHue

OT 3acelaHue Ha KaTenpa
OHXMOX

ot 13.03.2023 1.

IIporoxoa Ne 210

Ha 13.03.2023 r. ce mpoBene 3acefaHre Ha KaTeApeHUs ChbBET Ha Kartenapa ,,00ma u
HEOpraHWYHA XUMHUS C METO/IUKA Ha 00Y4YEHUETO 10 XUMHUS“.
CwcTaB Ha KaTeApeHus ChBET 7.
[MpucsctBar 7: mou n-p Bams JlexoBa, mou. a-p Ilers Mapunosa, gon. A-p AHTOaHETa
Amnrenauesa, jgom. 1-p Mopmanka Credanosa, 1. ac. 1-p I'ana Tonuesa, . ac. a-p Kupuia

CroitHoBa u ri.ac. a-p [lasen Sxes.

oT mHeBHUs penx mo T. 1.4. OOchxkaaHe Ha MHAMBHAYAIECH IUIAH 3a TPUTOMMINHUS CPOK Ha
oOy4yeHue Ha HOKTopaHT Mapusn HenemueB XpucTOB IO JUCEPTAllMOHHEH TPyd Ha Tema
LllonyyaBaHe W OXapakTepU3UpaHe Ha KOOPIWHALMOHHHM CBEIMHEHHMs C Y4aCTHETO Ha
OMONOrMYHOAKTUBHY JIMTaHAM® ¢ HaydeH pbKoBoauTen aom. a-p Ilers EmmioBa Mapunosa.
JlucepTanuoOHHUAT TPYJ € 10 podecHoHaNHO HanpasiaeHne: 4.2. XUMUIeCKH HAyKH
JIOKTOpCKa mporpama: Heopranuyna Xxumus.

ITo 1. 1.4. or nHeBHHUs pen nmou. Bans JlekoBa 00scHHU, Y€ MHIAMBUAYAIHHUAT IJIaH 32
paboTHa mporpama, 3a TPHTOAHMIIHHS CPOK Ha oOydeHHe Ha JOKTOpaHT MapusH XpHCTOB, €
U3rOTBEH BH3 OCHOBa Ha yTBBpIeHHS oT DC yuyebeH mIaH Ha JOKTOpCKa Iporpama

Heopranuyna xumus.

Crieq mpoBENEHOTO IIacyBaHe, HHIMBUIYAHUST IUIaH Oe MpUeT cbe 7 riaca ,,3a’.

A
13.03.2023 t. ITpoTOKOTUHK: L/Al"‘\ }

IInmoBnuB /Munena Cnasosa/




YTBBPINJIL:

...........................

(npog. 0-p Pymen Mnaoenos)
Pexmop na ITnosousckus ynusepcumem ,, Ilaucuii Xunenoapcku ™

MHUHUCTEPCTBO HA OBPA3OBAHUETO M HAYKATA

IUIOBJIMBCKW YHUBEPCUTET , JIAUCHUN XWUJIEHIAPCKH“

JlokTopaHTypa: peloBHA ®axyarer: XuMuueckd Gakyarer
Kareapa: OOmia 1 HEOpraHn4Ha XUMHsl C METOIMKA Ha
00y4eHHEeTO 110 XUMHUS

UHINBUJIYAJIEH YYEBEH ILUIAH 3A PABOTA HA JJOKTOPAHTA

1. Wme, npesume, pamunus: Mapusin Heneaaes Xpucros

2. Jlara Ha 3aumcisBade B gokrtopanTypa: 01.03.2023 r.

3. 3amosexn Ne PJ1-21-424 ot 22.02.2023 roguna

4. Cpok 3a 3aBbpluBane Ha gokTopanTtypata: 01.03.2026 r.

5. O6aact Ha Bucmie obpasoBanme: 4. [I[pUpoNHK HayKH, MaTeMaTMKa W MH(pOpMaTHKa
npodecnoHaIHO HanpaB/enue: 4.2. X¥MMHUYECKH HAYKH
JNOKTOPCKa nporpama: Heopranuyna Xumust

6. Tema wHa ucepraumonnus 1pyn “Iloryuasane u  oxapakmepusupare Ha
KOOpOUHAWUOHHU CbEOUHEHUA C y4acmuemo Ha OUONOZUYHOAKMUGHU JIUZAHOU,
yrBepaeHa oT ®C, nmporoxon Ne 245 ot 07.02.2023 r.

7. Hayuen pwsroBoauten: moi. 1-p [lers Emunosa MapuHosa

(aKaJeMHUHA LTXKHOCT, HaydYHa CTEIIeH, UMe, Npe3uMe, hamuiuis)

8. WumuBuayamHusT ydeGeH TiaH 3a paGota e yrbpaeH or @C mporokon Ne...... oT

...............

JIBKAH « ;s ssmsen oo s dusrmuesion 531 smmwnmen

(noonuc)

o1t 1-p Becemun Mopnanos Kmetos




PABOTEH IIVIAH 3A ITBPBATA 'OJAUHA OT MOATOTOBKATA

Kareapara

[efinocTH Iepuoa Popmu
I. AHaiu3 Ha CbCTOSSHHETO Ha H3CjAeABaHMATa no  Mapt — Anpun
npobiema 2023 r.

1. ®opmyaupane Ha npobieMa Ha HAYYHOTO M3C/Ie/IBaHE

2. MsBbpuiBaHe Ha JIMTepaTypHO MpoyuBaHe mo Temata  Mapt — Maii
Ha JUCEPTALlMOHHUA TPYJd, CUCTEMaTU3UpaHEe Ha| 2023 r. Msroresite Ha
M3TOYHMLIMTE 3a Onbsimorpadekara crnpabka oubnunorpadceka

3. OnucaHue M CHUCTEMaTU3UpaHEe Ha MPEAXOKAALIMTE cripaBka.
u3cielBaHus B 00JacTra Ha KOOpPJAMHALIMOHHUTE
CbEJIMHEHUS ¢ OMOJIOTMYHOAKTUBHHU JIMTAH/IH

4. TlocraBsHe Ha UeNM W 3ajJaud Ha HW3CJIEABAHETO. Mapt — Maii
M30upane Ha moaxoa  3a  MpoOBeKAaHe — Ha 2023 r.
eKcrepuMeHTaiHata pabota 3a rnojyvyaBaHe Ha
KOOPAMHALMOHHU CbeanHeHus. M300p Ha meTonmka, @opmysiupoBKa Ha
KOATO Ja € ONnTUMajlHa 3a CUHTe3a W ClieBalloTo LEJIUTE U 3a7a4UTE.
oXapakTepu3upaHe Ha HOBOIOJIYYEHUTE BEILECTRA.

5. EkcrniepumeHTanHu MpOy4YBaHUs BbpXy| IOHu —1Oam  |Yuactue Ha HayyHH
KOMILIeKcooOpa3zoBareHaTa CrocoOHOCT Ha 2023 r. dbopymu
OMOTOrMYHOAKTUBHM JIUTaH IH.

Il. Ilenarornyecka aeiiHocT B 3aBucumocT ot Bonene Ha

. PBKOBOJACTBO Ha ynpaKHEHHs CbC CTYAEHTH yueOHus MNiaH Ha YNPaKHEH U

/KypcoBu paboTu/

I11. PaGora Haa quceprauusta
1. TlpoyuBaHe Ha KomIIeKcOOOpa3oBaTeIHUTE CBONCTBA

Ha OWOJOTMYHOAKTHUBHHU JIMranad ¢ MHMOHU Ha MpEXOAHH
METaJlun.

2. Otuer 3a MbpBaTa rojiMHa

Mapt 2023 1. —
Mapt 2024 r.

®enpyapu 2024 1.

Hanuceane Ha
0030pHaTa 4acT Ha
JAUCEPTALIHOHHUS

TpyA

M3roresiHe Ha
OTYET 3a bpBaTa

rojMHa OT
NOArOTOBKATa.

IV. IloaroToBka 3a M3NHT OT HHAMBHAYAJHHs TaH — no| Okromepu 2023 r.- W3nurt npen

CIEeHATHOCTTA ®espyapu 2024 r. KOMUCHSA

V. Vuactue BbB QakyntatuHu Kypcose (MupopmauonHo
ThPCEHE U HAYyYHOU3CIIE10BATEICKH MpoekTH uiu [loceienue

Ha JIEKIIMOHHW KYPCOBE Ha roCT-Mpeno/iaBaTesin)

Mapt 2023 r. —
Mapt 2024 r.

N3roresine Ha
JIOKJIal UiTH

ceptudukar

\ )
H Wi
ayuyeH pbKOBOAUTEI: ...... 2

---------------- /-

(noonuc)
nou. a-p Ilers EmunoBa Maputosa




PABOTEH IIJIAH 3A BTOPATA I'OAUHA OT ITIOAT'OTOBKATA

3. Ortuer 3a BTOpara roguHa

®espyapu 2025 1.

JeHiHOCTH ITepuon Popmu
I. PaGoTra mo m3mb/IHeHHEe HA meJTa HAa Hay4dHoro| Mapr 2024 r. — | YuyacTue Ha HayYHHU
U3c/eIBaHe Maprt 2025 . bopymu
1. UscnemBane Ha  KOMIUIEKCOOOpa3oBaTEIHATA,
CIOCOOHOCT Ha OHMOJOrMYHOAKTUBHHU JIMTAHIU C
HOHHU Ha MPEXOJIHU METAJIH.
I1. PaGoTa Hag nucepranusita
1. CucremarusupaHe Ha MoONydeHHTe pesynratu ¥ Maii 2024 r. - [TyGnukarus
odopMsiHE Ha CTaTHUs Maprt 2025 r.
2. AxTyanusupaHe Ha JwmTeparypHus o003op u Mapt 2024 r. — |HamucBane Ha yacTa
o0o0111aBaHe Ha U3BOJUTE Maprt 2025 . OT JucepTanusiTa

H3roresiue Ha OTUET
3a BTOpara roJuHa
OT IIOArOTOBKATA.

III. ITeparornyecka aeifHOCT
1. PBKOBOICTBO Ha YIPaKHEHUS CbC CTYIECHTH

B 3aBHCHUMOCT OT
y4ueOHus IUIaH Ha

Bopnene Ha
YIIPaXHEHHUS

KaTexpaTa /kypcoBu pabotu/
IV. Yuactue BbB (pakynratuBHu KypcoBe (Kommorspuu Mapt 2024 r. — H3zroresiHe Ha
MpOrpaMu B XUMHUSITA) Maprt 2025 . JOKJIaJ| WM KypcoBa

pabora

e
PwKoBOMTEN HA KaTeapa: ..... (o S
(noonuc)

nou. n-p Baus Jlumutposa JlekoBa

Hayden PEKOBOMITEIL . .. S fhlesTuees of o g

(noonuc)
notr. n-p [lers Emunosa Mapunosa




PABOTEH ILUIAH 3A TPETATA I'O/IUHA OT MMOJATOTOBKATA

3. Ortuer 3a TpeTara roJivHa

HelinocTH Tlepuon ®opmu
1. Pa6ora mo M3mbJHEHHe HA LeJTa HA HAY1HOTO Mapr 2026 1. — [TyGnuxanus,
u3cJieIBaHe OxtomBpu 2026 r.| YyacTue Ha HAayIHH
1. IlposexnaHe Ha €KCIIEPUMEHTH BBPXY bopymu
KOMITIEKcooOpasoBaTesHaTa  CIIOCOOHOCT — Ha
GHOIOTHYHOAKTHBHM JIMTAH/IM 332 YCTAaHOBABAHC Ha
cpbcTaBa M CTYKTypara Ha HOBOIIOTYUCHHTE
CheIMUHEHUS.
I1. PaGoTa HaJa JUCEPTANUATA HarmmcBane Ha
1. HammcBaHe Ha JUCEPTAlMOHEH TPY Maprt 2025 r.- JUCePTALMOHHUS
Snyapu 2026 . TpyA
2. Hanwucane Ha aBTOpedepara Sayapu 2026 1. Asropedepar

®eppyapu 2026 T.

3rorBsiHe HA OTYET
3a Tperara roauHa OT

[IOJArOTOBKATa

4. Tlpen3ammTa Ha AMCEPTAMOHCH TPYA B Katenpa [Ipensamura B

,OHX ¢ MOX* Snyapu 2026 r.- KaTezpara
Maprt 2026 .

5. Sammra HAa OUCEPTALMOHEH TPYX mpen Haquo 3amra npen Haquo

KypH KYypH
111. Ilenarorn4yecKa AeiHOCT B 3aBHCHMOCT OT Bonene Ha
1. PBKOBOJCTBO Ha YIPaXHEHHS CbC CTYJACHTH y4eOHH IIaH Ha yIpaKHEHHS

Karepara

PBKOBOAUTEN HA KATCAPA: oofoeblennnnens —
(noonuc)

now. 1-p Bans lumutposa JIexosa
C/ 0/, )
HayueH pbKOBOJUTEIL: ....... Vibomtv i G-
(noonuc)—

nou. a-p Ilerst EMunoa Maprinosa




Ten.: 359 32/ 261 402

daic: 350 32/ 261 403
% Xumuuec ku (D a kY/\ mem chemistry@uni-plovdiv.net

yn. “Uap Ace " Ne 24, rp. Mnosave — 4000 argon.uni-plovdiv.og

KareqapaOPTAHHUYHA XUM MU A

J10

JIO11. I-P BECEJIMH KMETOB
TEKAH

HA XUMHUYECKHU ®AKYJITET
Iy “IMAUCUN XUJIEHJIAPCKIN”
IJIOBJIB

JOKJIAA

ot npod. 1-p Nimnsin UBanos

PBKOBOIUTEN KaTeapa Opl"aHI/I“lHa XHUMUA

OTHOCHO: ymsvporcoasane na uHousudyaneH yieoeHn nian Ha peodoeeH OOKMopann .

YBAKAEMU JIOIl. KMETOB,

Ha cBoe 3acemanue mpoeneHo Ha 8 mapt 2023 r. KC Ha kar. OpranuuHa XuMmus
oocvau HMHousuoyannus yyeben nian Ha pelloBEeH JIOKTOpaHT Muriena 3narkoBa Muiyesa.
BwB Bpw3ka ¢ uwi 20(2) or [IPAC na I1V, mons na BHecere BbB DaKkyNTeTHHs CHBET Ha

XuMUYecKkH (paKyNITeT MPeUTOKESHHUE 32 YTBBPKIABAHETO MY.

[Tpunoxxenue: 1. npenuc-u3pnedenue ot nporokos Ne353/08.03.2023 r.
2. MHZUBUTyalleH yueOeH I1aH

MMPO®. JI-P NJINH NBAHOB
Pvrosooumen kameopa Opzanuyna xumus




Ha 08.03.2023 rox.

“OpraHuvHa XUMHs .

OO6111 chCTaB Ha KaTeAp

Pymsina bakaincka, moil. 1-p
CrosgHKa AraHacoBa, I'/l. ac.
1-p Mopnan CTpeMcKH H L

Heo0xoiuM 6poit 3a 11

JIHeBeH pen:
g Texymu;
2 Pa3nu.

ITo 1.1 OoT AHEBHUA P
kareapara npod. a-p U
WnnuBuayainus yueOeH I
Cpuust Oe nmpeaBapuTeTHO
obcexane u guckycus. CI
npue.

['macysamu: 9; 3a: 9;

Pemenne: KC npenn

Jla yTBBpAU NPEJIC

IUIaH Ha pEIOBCH JOKTOPaH]

08.03.2023 rox.

rp. [lnoBaus

NPENUC-U3BJIEYEHHUE

ot nporokoin Ne 353/08.03.2023 rox.
zacenanue Ha KC

Ha Karepa“OpraniyHa XUMHS

Iy I Xunengapcku™

IMporokoa Ne 353

ce IIPOBCIE 3aceIaHuc Ha KarelpeHus CbBET Ha Kareapa

en coBert - 9. [Tpucwersar 9: npod. a-p Mnusin MBanos, 1o1. 1-p
Crena CrarkoBa-AGerxe, nou. a-p [lnamen AHresos, JIoL. J-p
n-p Cranumup Manonos, 171 ac. A-p JIuMUTBD Boxwuios, ri. ac.
ac. 1-p Muna Tonoposa. OTChCTBAIIM HAMA.

OJIOMKHTENIEH U300 6.

en, BbB Bpb3ka ¢ wi. 20(2) ot [IPAC na [TY pbKOBOJIUTENAT HaA
sH VIBaHOB BHece TpEJIOKEHHE 3a YTBbpK/IaBaHe Ha
NaH HA PENOBEH OKTOPAaHT MurieHa 371aTkoBa Mutymesa.
[IpeICTaBeH MpeJ| WIeHOBeTe Ha Karejpa OpraHuyHa XUMHS 32

[€]l HallpaBEHO 00CHXKIaHe, KaTeApeHHUsIT ChbBET €/IMHOAYIIHO T'0

[Tportus: 0; Be3abpikaiu ce: 0;

ara Ha ©C:

ywkeHus oT Kareapa OpraHudHa xumus WHmiBHIyaleH yueOeH

r Muriena 3natkoBa Muutymiesa.

[IpoTOKOTYHK:

(r1. ac. a-p Mopman \CTpeMcky)




YTBbPJAWUIIL:

(noonuc)

npod. a-p Pymen MnaneHos
(ak. On., H. cm., ume, amurus)
Pexmop na IInosousckus ynueepcumem ,, Maucuii Xunenoapcku

MMHUCTEPCTBO HA OBPA3OBAHMETO 1 HAYKATA

IJIOBAMBCKN YHUBEPCUTET JIAUCHN XUJIEHIAPCKH®

JloKTOpaHTypa: pea1oBHA ®dakynreT XUMUYECKH
(peoosna, camocmoamenna ngozomoeKa) Karenpa Opraml-ma XUMHUA

UHANBUIYAJEH YYEBEH ILIAH 3A PABOTA HA JIOKTOPAHTA

1. WUwme, npesume, bamunus Muraena 3;1aTkosa Muayesa

2. Jlara Ha 3auuclsABaHe B JOKTOPaHTypa 01.03.2023 roauHa

3. 3amosen Ne PJ1-21-425 ot 22.02.2023 ropuHa

4. Cpok 3a 3aBbpILUBaHE Ha JOKTOPAHTypara 3 rouHH

5. O6nact Ha Buciie oOpasoBaHue 4.IIpHpoAHH HAayKH, MaTeMaTHKa H uHpoOpMaATHKA
npodecuonanHo Hanpapienye 4.2 XUMHYECKH HayKH
nokTopcka nporpama OpranuyHa XuMHs

6. Tema Ha AMCEPTALMOHHMA TpyH ,,CHHTe3 HAa HOBH CHA3MOJMTHIH, NOBJIMSIBALIH
nameToBH QYHKIHUH MPH eKCNIepUMEHTATHH sKUBOTHH®, yTBBpAeHa 0T ®C, NpoToKO
Ne 245 ot 07.02.2023 roauHa.

7. Hayuen pbkosoaurten jou. A-p Crognka Huxonosa Aranacopa, mou. J-p MWmusHa
CredanoBa-KbpHueBa.

8. WuauBuayanHusT ydeGeH nuiaH 3a pabora e yTBBpPACH OT ®C nporokon Ne...... oT

JOEKAH: .............. |

(noonuc)

nou. 1-p Becenun Mopnanos Kmeros
(ax. on., n. cm., ume, npesume u pamunus)




PABOTEH ILJIAH 3A ITbPBATA TOAWHA OT NOJATOTOBKATA

JlelinocTH

Ilepuon

Dopmu

I. ®ynapaMeHTaIHA TEOPETHYHA NOATOTOBKA.
[TocewieHye Ha crieLManIu3Mpanu Kypcose - OprannyeH
cunTes (ceMuHap), CtepeoXumus (JIEKLUK),
“ AHTJI0E3UYHO aKaJeMHYHO MUCAHE 32 KOMITIOTBPHU U
MPUPOIHO-MATEMATHYECKH HayKH ™ (IPaKTUYECKH) U JP.

IloaAroToBKa 32 U3MHUT MO CNENHAJTHOCTTA

03.2023-01.2024

09.2023-01.2024

Jlexiuuu, ceMUAHApH,
KOHCY/ITallUH,
Npe3eHTaLUH, U3IIUTH,
cepTUUKaTH

[IpoBeaeH U3NUT

I1. Hayuno-u3ciaenoBaTejacku moxy (PaGora naj
AHCePTALHATA).

1. AHanM3 Ha CHCTOSHUETO HAa M3CJIEBAHUATA 1O Mpobiema.
®opmyrpaHe Ha MpobeMa Ha HayYHOTO M3CJIe/IBaHE
2. HseppumiBaHe Ha  JUTEPaTypHO  NPOY4YBaHE
cUcTeMaTM3MpaHe Ha M3TOYHHMUMTE 3a CHHApOMa
pa3pa3HeHOTO YePBO, CIA3MOJIMTHLIMTE U TEXHUS CHHTE3.
JlutepatypHa crpaBka BBPXY (HaKTOpH, BIMSCIIM BBPXY
MaMEeTOBUTE GbyHKLUH, aleTUIXOJIMHECTEPA3HH u
dochoarecTepasHu HHXUOUTOPH.
3. OnucaHWe H CHUCTeMaTH3HpaHe Ha MPEAXO0XKJAIIUTE
u3clie/BaHusA B 00s1acTTa.

H
Ha

4. TocTaBsiHe Ha LeJM U 3a]a4k Ha u3cnenBaHero. M36upane
Ha TIOJIXOJ 32 MPOBEXIaHe Ha W3CJIeBAHETO, NoA00p Ha
MOAXO/IA METOIHKA, KOSITO 32 CHHTE3a Ha BEIECTBA ChC
CHa3sMOJIMTHYHA aKTUBHOCT.

5. O60cHOBKA Ha W3OpaHUTE METOAH U METOJUKH 32
MPOBEX/IAHE HA U3CJIE/IBAHETO.

6. ExcriepMMeHTaHH TPOy4BaHHs BbPXY CHHTE3a Ha HOBH
BEIIECTBA ChC CIAa3MOJIMTHYHA AKTUBHOCT, MMOJTy4YaBaHE Ha|
NOAXOMSINM W30XMHOJMHOBM  TMPOM3BOAHM WM  TEXHH
MpeKypCcopH, U30JIMpaHe, MPEYMCTBAHE, OXapaKTepU3UpaHe Hal

03.2023 - 12.2023

05.2023-12.2023

07.2023-02.2024

HzrorBena
oubnnorpadceka
CrpaBKa.

JlutepatypeH 0630p
®opMyJIMPOBKA Ha LIEJIUTE
¥ 3aJa4uTe.

HanuceaHe Ha mbpBaTa
rjapa OT AUCepTaLUATA.

JlaGopaTtopHa paboTa,
[Ty6nukauuu, y4acTue B
KOH(pepeHIHH, 00ChKIaHEe
Ha CeMMHap

TpumecedeH OTYET,
lopuiueH oTyeT

B 3aBucumMocT OT
yueOHHUs TJIaH HA

HOBOIIOJIYYECHUTE ChCAUHCHHUA.

Kareapara

BojeHe Ha ynpaxHeHuUs/
KypcoBH paboTH/ K¥pcoB
NPOEKT, AUTUIOMAHTH

IV. enarornyecka AeiiHOCT
PBKOBOAUTEN HA KaTEApA: ......... RS- R
(nooniic

npod. a-p Unusin Banos MBanos
(ax. on., H. cm., ume, npe3ume u pamunus)

HayueH ppKOBOAMUTEI: ..... WX

(noonuc)

poi. 1-p Crosinka Hukonosa Aranacosa
(ax. On., H. cm., ume, npesume U Hamunus)

Hayqu PBKO BOJIMTECIL. .......
(noonuc)

pou. a-p Unusuna Credano

/

|
V794
/4

#




PABOTEH ILIAH 3A BTOPATA I'OJIMHA OT NOJITOTOBKATA

HeitHocTH Iepnon ®opmu

I. ®ynaaMeHTaIHA TEOPETHYHA NMOArOTOBKA.

2. 3amo3HaBaHe ChC CreLrani3upan coptyep 3a 03.2024 — 06.2024| OdopmsiHe Ha BTOpa
KOMITIOTHPHU CUMYJIALIAH, XUMUYEH 1 QU3HYEH ¥ TpeTa r/IaBU Ha
codryep. JqucepTauuara

I1. Hayuno-n3cienoBareinckn moxya (Pabora nan 04.2024 — 06.2024

AMCEPTANHUATA).
1. CuHTE3 Ha HOBU ChEJUHEHUsI, U30JIMPAHC, MNpEeYUCTBAHC | )5.2024 — 02.2025 Hpeaemaunﬂ
U OXapaKTepu3upaHe.

2. BUOJIOTMYHH U3MMTaHUS — IPOBEXKIAaHE Ha ONTMTH C
1aIKOMYCKYJIHH TIpenapaTi, OCTpa TOKCHYHOCT, 03.2024 — 02.2025
MOBJIMSBAHE HA TAMETOBH (QYHKIIMH Ha
eKCIEPUMEHTATIHU JXUBOTHH.

3. OdopMsHe Ha MyONMKaLMHK 10 TeMaTa Ha ucepTaluaTa.

[Ty6nuKaumu 1o
Temara Ha
JaUcepTauMaTa

I1. lleparoruvecka JeifHOCT B 3aBucuMocT ot | BoaeHe Ha
y4ueOHuMs IJ1aH Ha yTnpaKHEeHUs/
KaTtepara KypcoBH paboTh/
KYPCOB TPOEKT,
JMTIIIOMAHTHU

......

PBHKOBOAUTEI HA KATEAPA: ....ven.-
(noo
npod. x-p MnusiH

(ax. On., H. cm., ume, npesume u pamunust)

HayueH pbKOBOAUTEI: ... Yo lii e HayueH ppKOBOAMTE ..... ﬂ
(nooryc) (noonug
nou. a-p Crosinka Hukonosa ATaHacoa pow. a-p Mnusina Credanopa-KbpH4yeBa

(ax. on., H. cm., ume, npe3ume u pamunus)




PABOTEH ILJIAH 3A TPETATA T'OJAUHA OT NOJrOTOBKATA

JefiHOCTH Ilepuon

Dopmu

1. PaGora Haa aucepTrauusaTa
1. ®opmysupaHe Ha OOIIMTE U3BOAM U PHUHOCHUTE.
O6001IeHre Ha pe3yNTaTUTe

03.2025 —07.2025

2. OdopmsiHe Ha MyOIMKaLWMK 110 TeMaTa Ha
auMcepTauuAra.

03.2025-12.2025

3. OdopMsiHe Ha AUCEpTALMATA.

07.2025 - 12.2025 |

YeTBbpTa I71aBa HA
JUcepTauuara

WUsrotesiHe Ha
myOIMKaLyy 110
TemaTa Ha
AWcepTauuaTa
[ToaroTeeH
MartepHal 3a
npeaBapUTEsIHA
3almTa

4. Tlpen3ammura 12.2025 - 02.2026

[IpoBeneHa
npea3aLmra

I1. Ileparoru4yeckKa JAeHHOCT B 3aBucHMMOCT OT
yueOHuUs MIaH Ha

KaTejipaTa

Bopnene Ha
ynpaKHeHUs/
Kypcosu pabotn/
KypCOB IPOEKT,
JAWMIUIOMHM paboTu

.......

npod. n-p Nnusin

(ax. on., H. cm., ume, npeume u pamunus)

HayueH pBKOBOJMTEI: ... 0o iedeneenes
(nppnuc)
nou. a-p Crosinka Hukonosa AtaHacoBa
(ak. On., H. cm., ume, npesume U Gamuius)

HayyeH ppKOBOIMTEIL: .
(noonuc)
pou. a-p Mnusna Credano

..... ,éb’[




Ho Hou. n-p Becenun Kmeros
Jexan Ha Xumuyecku Pakyarer
npu [1V I1. Xuneunapcku®

ITnosauB

JOKJIAJ
ot zo. a-p Baus Jlexosa
PwroBoauTen karenpa

OO6ma u HeOpraHUYHA XUMHSI C METOIMKA HA O0YYEHHETO I10 XUMHS
YBaxaemu nou. KmeTtos,

Bb3 ocHOBa Ha pellleHHe Ha 3acelaHue Ha KaTeIpeHUs ChBET, ChCTOsUI ce Ha 13.03.2023,
npejuiaraM Jia BHeceTe 3a yTBbpikaaBane oT @C Ha MHAMBHIYaIHHS IUIAH 33 TPUTOJUIIHUASL CPOK
Ha o0yueHue Ha JokropanT Cranucnasa Crepanosa Crepanosa mo
obnact Ha BHcIe oOpazoBanue: 1. [leqaroruuecku Hayku
npodecnonanHo Hanpasienue: 1.3. [legaroruka Ha 0GyUEHHETO TIO...

JIOKTOpCKa mporpama: Meroauka Ha 00y4eHHETO 110 XUMHS C
Hay4eH pbKOBOJUTEIN: I0Ll. I-p AHTOaHeTa AHacTacoBa AHrejaadyena U
TeMara Ha JOKTopaHTypara ,DopMmMupaHe Ha 3IpaBHO-CKOJIOTHYHHM KOMIIETEHTHOCTH B

o0y4eHueTo 1o ,,YoBeKbT U npupoaara“ 5. u 6. Knac*.

Ipunooicenue:

1. Ilpenuc ot mporoxon Ne210/13.03.2023 r.

2. VuauBuayaneH IUIaH 3a TPUTOIMINHHUS CPOK Ha oOy4yeHHWe Ha mokTopanT CTaHHCIaBa
Credanona Credanosa

13.03.2023 r. C yBaxenue: %
rp. [InoBnuB /mou. Barst Jlekoa/

PwkoBoguTen KaTenpa

OO011a 1 HeopraHuyHa XUMFESI C METOAMKA Ha OOYIEHHETO 0 XUMHUS




[Ipenuc u3Bnedenune

OT 3acelaHue Ha Karezapa
OHXMOX

ot 13.03.2023 r.

IIporoxoa Ne 210

Ha 13.03.2023 r. ce mpoBezie 3acelaHie Ha KaTeAPeHHs ChBET Ha Kareipa ,,00ma u
HEOpraHWYHa XMMHs C METOIMKA Ha O0YYEHHUETO 110 XUMHS,
CpcTaB Ha KaTeIpeHHUs ChBET 7.
[Ipucserar 7: nmou a-p Bams JlexoBa, mou. a-p Ilers MapuroBa, nou. A-p AHToaHeTa
Anrenauesa, jgom. a-p Mopnanka Credanosa, ri. ac. n-p I'anma Tonuena, ri. ac. a-p Kupuna

CroiinoBa u ri. ac. a-p [TaBen Sues.

OT nHeBHUS pen mo T. 1.3. OOchkIaHe HAa MHAWBHAyaleH IUIaH 3a TPUTOJHWIIHHS CPOK Ha
oOyuenune Ha qokTopaHT CranucnaBa Ctedanosa CreanoBa 1o qucepTalHOHHEH TPy HA TeMa
,»DopMHUpaHe Ha 31pPAaBHO-EKOJOTHYHU KOMIIETEHTHOCTH B OOyYeHHeTO 10 ,,YOBEKBT H
npupojara“ 5. u 6. kyiac” ¢ HaydeH pbKOBOJHTEN JOII. [-p AHTOaHeTa AHAcTacoBa AHregadeBa.
JlucepTaMOHHUAT TPy € 1o mpodecHoHatHo Hampasienue: 1.3. [emaroruka Ha 00y4eHHETO
10...; JOKTOpCKa IporpaMa: Meroauka Ha 00y4eHHETO T10 XUMHS

ITo 1. 1.3. or nueBHus pen mou. Baus JlekoBa 0OsCHM, Ye WHIAMBHAYAIHHAT IUIAH 34
paboTHa nporpama, 3a TPUTOAUIIHUS CPOK Ha oOyueHue Ha qokTopanT Cranuciasa Credanosa,
€ U3TOTBEH Bb3 OCHOBA Ha yTBHpAeHU 0T @C ydeOeH MIaH Ha JOKTOPCKa mporpaMa “MeTtoauka

Ha 00yYEHHETO 10 XUMHUS .

Crnen npoBeAEHOTO IIacyBaHe, HHIUBHIYAIHUST IUIaH Oe mpueT ¢he 7 riaca ,,3a%.

13.03.2023 r. [TpoToKOITYHK: l%%‘?{_/7
Yo

[TnoBouB /Munena CitaBosa/




YTBBPIWI:
(noonuc)
(Hpotp. 1-p Pymen MnaneHos)
Pekrop na ITnoBauBckus yHusepcurer ,,[Tavcuii Xunennapcku™

MUHHUCTEPCTBO HA OGPA3OBAHUETO 1 HAYKATA

ILJIOBIMBCKHW YHUBEPCUTET ,,TAUCHI XUJIEH/IAPCKU“

JlokTopaHTypa: peoBHa Qakynrer XUMHYECKH
Katenpa O61ma v HeopraHu4Ha XUMUS C
METOIMKA Ha O0YUEHUETO 110 XUMHSI

WHANBUAYAJIEH YYEBEH IUVIAH 3A PABOTA HA JIOKTOPAHTA

1. Wwme, mpesume, pamumus Cranucnasa Credanosa Ctedanona

2. lata Ha 3a4ucisBaHe B qokTopantypa 01.03.2023 roguna

3. 3amoBen Ne PJ1-21-426 ot 22.02. 2023 ronuna

4. Cpox 3a 3aBbpHIBaHe Ha gokTopanTypata 01.03.2026 roguna

5. Obunact na Buciie o6pasoBanue 1. [Tenarornuecku HayKu
npodecruonanso Hanpasienue 1.3. [leqaroruka Ha 06y4eHHETO IO . ....
JOKTOpPCKa IIporpama ,,Metoauka Ha 00y4eHHETO 110 XUMHUA*

6. Tema Ha aucepTalMOHHHUS TPYX ,,DOpMUpaHe HA 3APAaBHO-EKOJIOTHYHH KOMIIETEHTHOCTH
B 00y4yeHHneTo 1o ,,YoBeKksT U npupogara“ 5. u 6. kiac,
yTBbpAeHa oT @C, npotokon Ne 245 ot 07.02.2023 roguna

7. HayueH ppKoBOIUTEN JOIL. A-p AHTOaHETa AHacTacOBa AHrelaueBa

8. WunuBupyanuusT ydeGeH Iuian 3a paGota e ytebpaeH or ®C, mporokon Ne...... OT

JAEKAH: ......ccceveenvifonennns
(mow. n-p Becemun KmeToB)




PABOTEH ILVIAH 3A TBPBATA I’ OJUHA OT IOATIOTOBKATA

HeiinocTH

Ilepuon

Dopmu

I. O6pazoBarenna aeiinocr

1. Kypc ,,Metononorus u metoau Ha MelaroruyecKuTe,
U3C/IeBaHuUs

2. Kype ,,AkTyanHu npoGnemu Ha 06ydeHHETO 110
XUMHS“ (IOKTOPAHTCKH MUHHMYM)

3. @akynTaTHBeH Kypc ,,YueGHUTE 3a1a4H B
00y4eHHeTO 1Mo XUMUS

03.2023 - 06.2023 .

09.2023 - 12.2023 r.

01.2024 — 02.2024 r.

OLEeHKa OT U3MUT
OueHKa OT U3MUT

OueHka ot Kypcoa
pabora

II. HayunouscienoBaTescka aeiiHocT

1. TIpoyuBaHe Ha uscnenpanus, CBBP3aHU C
opMupaHe Ha 31paBHO-EKONOrHYHM KOMIETEHTHOCTH
B O0YYEHHETO 110 NPUPOHU HAYKH

2. OnucaHue ¥ cucTeMaTH3MpaHe Ha NPEIX0XKIALIUTE
M3CJIEIBAHUS Ha KJIFOYOBUTE KOMIIETEHTHOCTH B
npoueca Ha 00y4YeHHE 10 XUMUS

3. PaspaGoTBaHe Ha KOHLIEMIMSA HA MeJArOrMYECKOTO
u3cneaBaHe — GopMynupaHe Ha npobiema, o6ekTa,
NpeAMeTa, LeJITa U 3aa4UTe Ha U3CJIEABAHETO;

03.2023 — 05.2023 r.

06.2023 — 08.2023 .

08.2023 — 09.2023 r.

OchliecTBeHa
JIMTEepaTypHa CripaBKa

[IpencraBena mbpea
riaBsa Ha
JucepTalusta
Dopmynupanu
npobisiem, 06eKT,
NPeAMET, LeH U

ONPEIE/IAHE HA METOJIMTE HA HAYYHOTO U3CJICIBAHE 3a1a4yu

4. IloarotoBka v NMpoBeKaaHe Ha npeaBapUuTesieH 09.2023 — 02.2024 r. | Yuacrue B
NC/aroruyecky eKCepuMeHT. AHaU3 U Mmy6auKyBaHe KOH(epeHIus,
Ha pe3yJTaTure nmy6uKaLus

IIL Ilenaroruyecka aeiiHoct
30 y4eGHH 4aca B 3aBUCMMOCT OT y4e6GHHUS MIaH Ha
KaTteapara

03.2023 — 02.2024 r.

PvKOBOACTBO Ha
YMpaXXHEHHUSA/KYyPCOBH
pabotu

(mou. 1-p AHTO4HeTa AHrenayena)




PABOTEH IIJIAH 3A BTOPATA I'OJIUHA OT IIOAT'OTOBKATA

HelinocTH

ITepuon

®opmu

I. O6pa3oBarenna geitnocT

1. Kypc ,,KomnerentHocTeH moaxon B
obpa3oBaHueTO

2. Kype ,,06pasoBateiiu TexHONOMMH B 0Gy4eHHETO
0 XUMHUS*

3. @axynraTuBeH Kypc ,,EkcrniepiuMeHTHT B
00y4eHHeTo 1Mo XUMus™

03.2024 — 06.2024 .

09.2024 - 12.2024 r.

01.2025 - 02.2025 .

OueHka OT U3MUT
OueHKa OT U3MUT

OueHka oT Kypcoa
pabota

II. HayunouscienoBartescka aeiinoct
1. IloaroToBka 1 NMpoBexaaHe Ha OCHOBEH

03.2024 — 02.2025 .

Bropa rnasa Ha

Nearoru4ecky eKCnepUMEHT JUcepTalmsTa

2. Craructuyecka 06paboTka W aHAIM3 Ha 03.2024 — 02.2025 r.

PE3yTaTUTE OT MEJArOrH4eCKHUsl eKCIIEPUMEHT

3. Yyactue B HayueH Gpopym 05.2024 - 02.2025 r. | Yyacrue B

4. OdopMmsiHe Ha HAYYHO CHOGILEHKE 05.2024 - 02.2025 . | KoHbepeHuys,
nyOauMkauust

IIL. Ilenaroruyecka geiiHoct
30 yueOHH yaca B 3aBUCHMOCT OT yueGHMS MIaH Ha
KaTeqpara

03.2024 — 02.2025 .

PvKoBOACTBO Ha
YTpPasKHEHUsI/KYpCOBH
paboru

-,
(4=
y/ 7 /2'{/"
V4 % ,

P BKOBOJHUTEI HA KATEAPA: .ovuivrneernnnnnnnnn...

.........................

(mom. n-p Baust JIekoBa)
Hayuen pwroBopurern: ........ C/ ...........
~/(noonuc)

........................

(mou. m-p AmﬁaHeTa AHrenaueBa)




PABOTEH IVIAH 3A TPETATA I'OJAUHA OT IIOAI'OTOBKATA

HeiinocTn

Ilepuon

®opmu

I. O6pa3oBaTtenna geiinocr
1. Kypc ,,ITpoextHo-6a3zupano o6yueHue no Xumus™

03.2025 - 05.2025 .

OueHka oT KypcoBa
pabora

II. HayunousciienoBarescka jaeiinocr
1. TloaroroBka M MpoBexaaHe Ha 3aK/IIOUUTEEH

03.2025 — 06.2025 r.

Tpera rnapa Ha

Me1arornyecky eKCrepuMeHT JUcepTalusiTa
2. Ananus ¥ myGaKMKyBaHe Ha pe3yaTaTuTe 03.2025 - 12.2025 r. | Yuactue B
KOH(pepeHIus,
nmyOIuKaLus
3. OdopmsiHe Ha AucepTauMsATa 07.2025 — 12.2025 r. | Pwkomnuc Ha
JucepTaumsita
4. Ilpen3aiyra Ha AUCepTALMATA 02.2026 1. [TpoBeneHa
npea3aiuTa

III. Ilenaroruyecka aeiHocT
30 y4eOHu yaca B 3aBUCHMOCT OT yueOHHS IUIaH Ha
KaTeapaTa

03.2025 — 02.2026 r.

PrkoBoACTBO Ha
YIPaXXHEHUs/KYPCOBH
pabotu

(mom. n-p AHToaHeTa AHrenayeBa)




Jlo Jlexana

Ha XHMHYECKH (paKyaTeT
npu IV 1. Xunennapcku™
Tyxk

JOKJIAJ

OT 1ou. 1-p Mapus Mopnanosa AnrenoBa-Pomosa,
PvroBoUTEN Kareapa ,, XUMHUYEA TeXHOJIOTHS"

I'ocnoaun Jlekan,

Ha 02.03.2023 r. ce coeros Karenpen cwBer, Ba Koiito Gemme pasrienaH roaMIIHus
OTHET 3a M3IBJIHEHMETO Ha 3aJa4ydTe 3a BTOpAaTa TOJHHA OT JOKTOpaHTypara Ha Jlunus
CrosnoBa CrosiHOBa, peoBeH ZIOKTOPAHT KbM KaTe[para MO JOKTOPCKA Iporpama
“TexHONOTHS Ha JKUBOTHHCKHTE M PAacTHTETHH Ma3HHHH, CaAllyHHTE, €TePHYHUTE Macia U
napromMepuitHO-KO3MeTHYIHUTE IperapaTu’”.

PBpKOBOMMTENAT HA MOKTOpaHTKaTa 1011 Mapus Anrenosa-PomoBa, mpencrasu cBoeto
MHEHHE 3a JieitHocTTa Ha JIntus CrosiHOBa Npe3 BropaTa roamHa ot JIOKTOpaHTypara i.

Cuien mpezcTaBsiHe HA OTYETa U HETOBOTO 00ChXK/IaHe, YICHOBETE Ha KaTePCHHUS ChBET
I'0 prexa u riacyBaxa ouenka: Otianyen (6).

IIpunaram npenuc ot npoTokosa Ha Karenpenus cnBer.

\_JC__/

02.03.2023 r. PeroBoauTen kareapa XT: k?,

(mou. 1-p M. AnrenoBg-Pgmora)

/




MHEHUE

OT Aou. A-p Mapua MopaaHosa AHrenosa-Pomosa
OTHOCHO AeiHOCTTa Ha peoBeH AOKTOPAHT /lunua CTosHoBa CTOAHOBa
3a BTOpaTa roauHa ot gokTopaHTtypata (01.03.2022 — 28.02.2023 r.)

Mpe3 BTOpaTa roauHa ot AOKTOpaHTypaTa, Jlnnua CroAaHOBA M3MbL/AHM YCMEeLWHOo
NPeABMAEHUTE B  WMHAMBMAYANHUA nNnaH 3ajaun. [loKTopaHTKaTa npoab/xkasa pAa
aKkTyanusmpa u opopma nuTepaTypHUaA 0630p KbM aucepTaumMaTa, KaKTO M 3anoyHa Aa
obobuwiaBa pesyntatv u dopmynupa yactn ot aucepTaLMOHHUS TPYA. YcnewHo npoabaxasa
Aa ycBosABa HeobxoAMMMUTE aHANTUTULYHK MeTOAM 33 aHaNN3 Ha XUMUYHMSA CbCTaB Ha cemeHaTa
¥ Ha BMONOTMYHOAKTUBHU KOMNOHEHTM B CEMeHaTa U r/iuepuagHuTe macna.

EkcnepumeHTanHata paboTta no Temarta NpoAb/IKaBa B HACOKa onpegenaHe Ha obwma
XMMWUHYEH CbCTaB HA CEMEeHa OT OPUEHTANCKM COPTOBE TIOTIOH M Ha OTNAAbYHa NMCTHA Maca.
OnpeseneHo 6e CbAbPKAHMETO Ha MPOTEUHU M BbriexnapaTu, BKA. HuwecTe u ¢ubpu.
OxapakTepusupa ce UHAMBUAYANHUA CTEPONOB M dochonmnuaer cvcras Ha usonMpaHuTe
FAMLLEPUAHN Macna OT u3cneaBaHUTe COPTOBe TIOTIOH. M3cnesBaHa 6e M aHTMOKCMAaHTHaTa
AKTUBHOCT Ha EeKCTpakTU oT cemeHa. OnpepeneHa e M OKCUAAHTHATa CTabBUAHOCT Ha
ramuepunaHuTe macna. EqHa Yact ot nscnesaBaHunTa 6axa HanpaseHu B MHCTUTYTa no TioTioHa
W TIOTIOHEeBUTE n3aenuna c. MapKoBo, KbAeTo AOKTOpaHTKaTa paboTu.

HokTopaHTkaTa npogbkasa Aa nocewasa Habop oT obyunTenHM KYpPCOBE, MMaLLM
OTHOLIEHWE KbM TEMATUYHOTO HaNpaBaeHNe Ha AUCEPTALMOHHMUA i TPYA.

3ae/iHO C ekcnepuMeHTanHaTa paboTa no auceprauumsTa, AOKTOpaHT CTosHOBa Mma K
MHOTO APYrM akTMBHOCTU — y4acTuA B yebuHapu, B HaMOHAHN GOPYyMM N KOHPEpeHLUn —
obwo 5 6pos. Mposese NabopaTopHU YNPaKHEHUA NO avcumnaunHata ,Martepuanu 3a
meAuuUMHaTa” cbe cneumanHoct ,MeauumHcka xumus®, IV Kypc.

3a nepuopa, obxsawiauy BTopaTa roguHa oT AOKTOpaHTypaTta, /lunua CroaHosa e
y4actBana B U3rOTBAHETO Ha 3 Hay4yHW nybauKauuu c Konern oT MHCTUTYTa no TIOTIOHa M
TIOTIOHEBUTE U3LEeNunA.

B 3aknioueHne moxe aa ce 0606wm, e npes u3TeKknata roguHa, OOKTOPaHT Jlunusa
CToAHOBa e u3MbAHMNA NpeaBUAEHWUTE 3aJaun U A0pU e M3BbPLIMNA AEVHOCTU WU3BBH
3aN0XKeHNTe B UHAUBUAYA/IHUA NNaH, NOPaAM KOeTO npeasiaram Aa il 6bae fafeHa oLeHKa
OTtnuueH (6).

02.03.2023 . HayuyeH pbkoBoguTen: .




My,
~ L
Z 3 TTnosauecku YHueepcuter “Tlavcuii XuneHgapcku”
Kareapa "XumuuHa TexHonorus”
NMPOTOKOI Ne 157
OT KaTegpeHoO CbBeuljaHne
Mpenuc

AHec 02.03.2023 roa. ce CbCTOSA ChBELLaHUE Ha KaT. XMMUYHA TEXHOSOMUS.

MNpucwkereaxa: npod. a-p . AHToBa, gou. A-p M. AHrenosa-Pomosa, aou. a-p
I. MaTpoHoB., rn. ac. a-p XK. MNeTkoea, rn. ac. a-p O. TeHesa, rn. ac. a-p WN. Koctosa u
ac. . Unwues.

CobBellaHWeTo npemunHa Npu crneaHvsa AHEBEH pea;

m.1. YyebHu ebnpocu

PasrnenaH 6ele roguwHua OTYET 3a U3NBIIHEHUETO Ha 3ajavuTe 3a BTopaTta
roavHa oOT pokTopaHTypata Ha Jlunua CrosiHoBa CTOAHOBA, OOKTOPaHT KbM
kaTedpaTa no AOKTOpCKa nporpama “TexHosmo2usi Ha XueomuHcKume u pacmumesnHu
MasHuHu, carnyHume, emepuyHume macna u napgrMepuliHo-KO3Memu4yHUmMme
npenapamu’.

PbkoBoanTenaT Ha goktopaHTa gou. a-p M. Avrenosa-PomoBsa, npepacrasm
CBOETO MHeHue 3a penHoctta Ha Jlunua CrosHoBa npes3 BTOpata rogvMHa oOT
AOKTOpaHTypaTa I.

Cnep npencrtaBsHe Ha OTYeTa M HEroBOTO OBCBHXAAHE, YNEeHOBETe Ha

KaTeApeHUs CbBET ro npuexa u rnacysaxa oueHka: OtnuyeH (6).

0,0
- F7H)
MpoTokonupan: G (/// (

(xum. 2K. CumeoHoBa)




Xumuuecku Qakyamem

IJIOBJUBCKHA YHUBEPCUTET ,,lIAUCUI XUJIEH/IAPCKU”
XUMHYECKHU ®AKVYITET

I'OJUIIEH OTYET 3A UBIIBJIHEHUETO
HA MTHAUBUI1YAJTHUS IIJIAH 3A PABOTA
3A IEPUO/IA 01.03.2022 r. — 28.02.2023 1.

oT JInnmus Crosaoa CrosiHOBa

JIOKTOpaHT KbM KaTeapa XUMHUYHA TEXHOIOTUS

10 npoeconanHo HanpapieHue: 4.2. XUMAYECKH HAyKH

3anosen 3a 3auncisBane No: P33-438 ot 08.02.2021 rog., rp. ITnopaus
dopma Ha I0OKTOpaHTypaTa: peI0BHa

HOKTOpCKa IIporpama: TexHooruss Ha KUBOTHHCKHUTE U PaCTUTC/IHU Ma3HHHHM, CAIlYHUTE,
CTCPUYHUTE Macjia u Hap(t)IOMepHﬁHO-KO3M€TI/I‘{HHTC npenaparu.

Tema wa nucepranmoHHMs TpyA: ..H3ciedéane na npomenume 6 XUMUYHUS CbCMAE HA
MIOMIOH, OM2IEAHCOAH NPU PAZTUYHU YCIOGUSL,

02.03.2023 r.
ep. Ilnosous

/00y. 0-p M. Aneenoée

PekoBoauTen kateapa:....... \WY......




I. PaGoTa no auceprauusita.
1. OdopmsiHe 1 aKTyanu3upaHe Ha JIMTepaTypHUs 0630p.
2. ®opMmyjMpaHe Ha 4acTH OT JUCepTaLusTa.

3. IloaroToBka Ha my61MKaLUS KbM JUCEPTALUOHHHS TPY /L.

II. ExcnepumenTaina pa6oTa 1o JucepTauusaTa BKAOYBALIA H3CA€/IBAHUA BPXY:
1. XuMHYeH cbCTaB HA TIOTIOHEBH CEMEHA.
1.1. Onpenensine cbAbPKAHUETO HA BJIATA.
IIpoGa: CemeHa OT OpUEHTAJICKH COPTOBE THOTIOH:

» KOHBEHUMOHaIHO npoussejieH — copT Kpymosrpaa 90 u Kpymosrpaa 58 ¢ Bucoka
KbaHAeMOCT (Haa 0,5 mm) u HucKa KbaHsemocT (o 0,5 mm);

» OTrjienaH Ha ceptuduuupaHo 6uo noie — copt Kpymosrpaa 58 BHMO, ¢ Bucoka
KbJIHAEMOCT (Haa 0,5 mm) u HUcKa KbjaHseMocT (noj 0,5 mm).

Pesyaratn: CpabpikaHueTo Ha Brara B M3clefBaHUTe Mpobu Bapupa mexay 6,21 —
6,83 %, Ge3 nma ce Ha0/OAaBa CHIIECTBEHA pa3iiMKa MEXIy CEMEHATa ¢ HHCKA M BHCOKA
KbJIHAeMOcCT (Tabnuya 1).

Tabnuya 1. CvOvporcanue Ha 61a2a 6 U3CIO8AHUME CEMEHA 0N OPUEHMAICKU MIOMIOH.

Ne IIpoba Baara, %
1 | Kpymosrpaz 90:
» noxd 0,5 mm 6,51+0,04
» Hag 0,5 mm 6,53+0,06
2 | Kpymosrpan 58:
» oz 0,5 mm 6,83+0,07
» Hag 0,5 mm 6,51£0,05
3 |Kpymosrpaz 58 BHUO:
» o 0,5 mm 6,37+0,05
» Hazg 0,5 mm 6,21+0,07

1.2. Onpeae/isiHe HAa NeNeJTHOTO ChbpPKAHHE.

[lenennoro ChABPIKAHUC Ha M3CJICABAHHUTE CEMCHA OT THOTKOH € B I'PAHULA OT 3,56 =
4,92 % (Tabruya 2).

Tabnuya 2. Cvovpoicanue Ha neneil 6 cemeHa om OPUeHMAaNCKU MIOMIOH.

Ne IIpo6a | Ilenea, %
1 | Kpymosrpaza 90:
» 1o 0,5 mm 3,49+0,08
» Hazg 0,5 mm ‘ 4,46+0,05
2 | Kpymosrpan 58:
» 1o 0,5 mm 4,21+0,03
» Hag 0,5 mm 4,92+0,04
3 |Kpymosrpaa 58 BUO:
» nmoxa 0,5 mm 4,18+0,02
» Hajg 0,5 mm 3,56+0,05




1.3. Onpejensine Ha CbAbPKAHNETO HA IIHLEPH/IHO MACII0.

IIpoba: CemeHa OT OpUEHTANCKU TIOTIOH U TIOTIOHEB npax (Aase pakuuu OTHageH
TIOTIOHEB Mpax — [V u V),

Pesynraru: M301MpaHoTO rIIMLEPHIHO MACIIO OT H3CIIEABAHUTE OPHUEHTAJICKH COPTOBE
TIOTHOHHM ceMeHa € 0koJio 38,0 %, KoeTo rv oTHAcs KEM BHCOKOMACIIEHUTE COpPTOBE CeMeHa

(Tabnuya 3). TioTIOHEBUAT Npax MoKa3Ba Mexay 4 — 6 % MmacieHocT, Karo MolydeHara
(bpakuus € ChC CMOJIMCTa KOHCUCTEHIHS.

Tabnuya 3. Cvovporcanue Ha enuyepuoHo Macio 6 mOmIOHesU CeMena u OmnadeH MiomoHes

npax.
Ne IIpo6a Macaenocr, %
l Kpymogrpan 90, nazg 0,5 mm 38,47+0,03
2 | Kpymogrpaa 58, nag 0,5 mm 36,45+0,05
3 Kpymosrpaa 58 BUO, naa 0,50 mm 38,42+0,04
4 | IV ¢paxuus npax 5,38+0,02
5 | V dpakums npax 4,69+0,04

1.4. Onpenensine CbAbPKAHNETO HA GEITHK H 061 30T B TIOTIOHEBHTE CeMEHA.

Cemenara 6sxa pasjelieHH B TpyNM CHOpe] KauecTBOTO CH M TOAMHATA Ha
npon3BoacTBO. CemeHa ¢ pasmep Ha 0,5 mm — BUCOKO KA4eCTBO, CEMEHa C pasmep oa 0,5 mm
— HHCKO KauyeCTBO M OTHaAb4YHM ceMeHa. Pesynrarure ca o6oGuenun B Tabnuya 4.
Kayectsenure cemena ot copt Kpymosrpaa 90 nokassat cTaGUIHOCT 10 OTHOLICHHE HA TO3H
ToKasartes1 pe3 IBETE roJMHU Ha aHanu3. [locoueHnTe NMPOLEHTH 3a ChABPKAHUE HA A30T
Genrbk 3a copt KpymoBrpaz 90 ca 6:113Kku 10 pe3yaTaTa, MoNy4eH 32 0TI bYHN CeMeHa (3,07
% azot u 19,22 % Genrtbk). Copt Kpymosrpaa 58 BUO u KOHBEHLIMOHANEH ca ¢ MO-BHCOKO
Ch/Ibp)KaHWE Ha a30T M OeJITbK B CPaBHEHHE ChC CEMEHATA C HUCKO KayeCTBo.

Tabnuya 4. Cvovporcanue na 0bwy azom u 6eamvK 6 u3CAe08aHUME MIOMIOHEBU CeMEHA.

061 azor, % bearnk, %

Hipoba 2020 2021 2020 2021
Kpymogrpan 58 BHUO:

e Haa 0.5 mm 3,06+0,06 | 3,22+0,04 | 19,14+0,10|20,12+0,20

e o 0,5 mm 4,62+0,03 | 4,95+0,05 |28,90+0,70 | 30,93+0,50
Kpymogsrpan 58:

e Haa 0,5 mm 3,37+0,09 | 2,98+0,05 |21,04+0,05|18,65+0,05

e 1o 0.5 mm - 4,97+0,02 - 31,07+0,42
Kpymogrpaa 90:

e Hag 0,5 mm 3,18+0,04 | 3,18+0,02 | 19,9+0,32 |19,88+0,15

e nox 0,5 mm - 2,46+0,05 - 15,41+0,05
OTnagbyHu ceMeHa - 3,07+0,05 - 19,22+0,04




1.5. Onpenensine Ha BbIVIEXH/APATH B H3C/1ABAHATE TIOTIOHEBH CEMEHA:

¢ OnpejensiHe Ha HUIIECTE

CBIBpKAHUETO HA HUILIECTE B TIOTIOHEBUTE CEMEHA 32 KOHBEHIIMOHATHO IPOU3BEIEHHTE
COpPTOBE TIOTIOH C€ 3ama3Bar B OJIM3KM CTOMHOCTH 3a JBETE II0C/IEJ0BATE/IHM TOJMHH HA
sererauus. Copt Kpymosrpan 90 chabpxa mexay 4,10 — 4,53 %, a copr Kpymosrpag 58
MaJiko roseue Mexay 4,32 — 4,75 %. Ipu npouseezerus Ha Guo nose copt Kpymosrpag 58
BHO ce Bikaa IpacTHYHO HAMAMSIBAHE HA ChIBPKAHMETO HA HUIIECTE B CEMEHA OT pexousita
2021 r. - 1,8 % cnpamo nanuute 3a 2020 — 5,4 % (Quevpa 1).

CoabprKaHMe Ha HULLEeCTe B
TIOTIOHEBM CEMEHa

Kpymosrpag 90

Kpymosrpag 58
buo

54 %

4,32 %
4,75 %

Kpymosrpag 58

2021 m2020

Quzypa 1. CvOvpoicanue Ha Huwecme 6 MOMIOHEEU ceMeHa om 08e NOCIeO08aAMENHY 200UHU
Ha eecemayus — 2020 u 2021 2.

¢ OmnpejensiHe Ha peJyUHpaId 1 00IIH 3aXapH

AHaIU3BT POTHYA C EKCTPAKIHA HA BBITIEXUAPATHTE U ONpE/EISHE HA pelylUpaliTe
H 0010 ChbPKAHKME HA 3aXap (KaTo IioKo3a). Pesynrarure ca npeacrasenu B Tabiuya 5.

Tabnuya 5. Onpeodenane na obugu u pedyyupawu 3axapu 6 u3c1e08aHUME MIOMIOHEEU

cemena.
IIpoéba Oowgu 3axapu, % | Pedyyupawju 3axapu, %
Kpymosrpazg 58 BUO
» pekoata 2020 r. 2,34+0,02 0,59+0,02
» pexosta 2021 1. 2,32+0,02 0,59+0,02
Kpymosrpan 58
» pekonra 2020 r. 2,36+0,04 0,52+0,03
» pexonita 2021 1. 1,92+0,02 0,51+0,02
Kpymosrpaz 90
» pekoata 2020 r. 1,90+0,02 0,47+0,04
» pexonra 2021 r. 2,11+0,02 0,55+0,02




[lonyuenute pesynTaTu nokasBaT CTOMHOCTM Ha 00wM 3axapu mexay 1,9+0,02 —
2,36+0,04 %. Ilomyuenure pesynratu 3a cemeHata oT copt Kpymosrpan 58 6uo 3a maBe
MOC/IeIOBATe/IHM TOJMHM Ha Bererauus ca 0e3 OTKIOHeHHWE B CTOMHOCTHUTE, J0KaTo
KOHBEHLIMOHA/THUTE COPTOBE II0KAa3BAT JAMHAMMKA B CHIBPKAHUETO HA OOIIM 3aXaph MEKIy
JBETE rOJMHM Ha NPOU3BOACTBO (Tabnuya 5 u I paguxa 1).
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I'pagpuxa 1. Iluxoee na obwyu 3axapu 6 npodu 0m MIOMIOHESU CEMENA, ONPeOeNeHU Ype3
aemoaHanu3amop 6 NOMox.

[IpoueHThT peayumpaniy 3axapyu B H3CIEIBAHUTE THOTIOHEBH CEMEHA MpPH BCUUKU
coprose € no-manbk ot 1 %. CroiiHocTuTe ca 6/M3KH, 6e3 ChIeCTBeHA pa3iiiKa B I'OJAMHHUTE
Ha Bererauus. Pesynrarure ca npeacraBenu B Tabauya 5 v Ha [ paghuxa 2. Ot rpadukara e
BUJIHO, Y€ MMKOBETE Ca MOYTH HA HUBOTO Ha 0a3oBara JMHUSA, KOETO C€ BUXKJAA U B HUCKUTE

OTYETEHU CTOMHOCTHU OT arapara.
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I'paghuxa 2. Iluxoee na pedyyupauyu 3axapu 6 npodu om momOHe8U ceMena, onpedeneHu
ypes asmoanaIu3amop 6 NOMmokx.

e OnpejeisiHe HA ChIBP/KAHNETO HA PUOPH B TIOTIOHEBUTE CEMeHa.
Cbabpxkanuero Ha ¢uOpu Bapupa mexay 16,69 — 23,96 %. Haii-sucok pesyarar e
oryereH npu copt Kpymosrpaa 90, pekonra 2020 r. (23,96 %), a Hali-HUCBK NpU COPT
Kpymogrpaa 58, pekonra 2021 r. (16,69 %). [IpousBeneHust Ha ceptuduumupaHo 6Mo nosue
TIOTIOH OT copT KpymoBrpag 58 buo mnokasBa ¢TaOuiHM CTOMHOCTH U IIPH JBETE




noc/eaoBarTeIHU roauHu — 19,76% 3a 2020 r. u 18,76 % cvotBeTHO 32 2021 1. [To JIMTEPaTyPHU
JNaHHH CBABPKAHMETO Ha (GUOPH B TIOTIOHEBUM ceMeHa e 16 — 21 %. Pesynrature ca
npejactaBenu Ha Quzypa 2.

CoabprkaHue Ha dubpu B TIOTIOHEBU

cemeHa, %
30,00
e o0 23,96
o 19,76 18,75
20,00 , ’ 16,69
15,00

10,00
5,00

0,00

Kpymosrpaa buo Kpymosrpaz 58 Kpymosrpaga 90

w2020 »2021

Quzypa 2. CoOvporcanue na gubpu 6 momronesu cemena om OpuUenmaicku copmose,
omenedanu 6 dge nociedosamennu 200unu (2020 u 2021).

2. JlunujeH CbCTaB HA TIOTIOHEBH CEMeHA.
2.1. Onpenesine HA MACTHOKHCE/IHHEH CHCTAB.

B nunuanara dpakims Ha uM3cneNBaHMTE TIOTIOHEBH CEMEHA MOIHHEHACHTEHUTE
macTHy kucennnn (IIHMK) ca B Haii-rossimo konuuectBo 68,0 — 71,0 %. KoauuecTBoTo Ha
HacurenntTe MactHu kuceannn (HMK) n Mononenacurenute mactuu xucenunu (MHMK) e
ITPONIOPIIMOHAIIHO, KaTo NpU ceMeHara ot copt Kpymorrpan 90 croiiHocTHTe ca Hali-HHCKH. B
MnuaHaTa GpakKiUKs HA M3CIIEIBAHKS OTIAIbYEH TIOTIOHEB Mpax npeodiaiaBaT HaCUTEHUTE
MacTHu KucennHu (83,79 %) npu dpaxims [V, nokaro npu dpaxims V konuuectsata na HMK
(43,48 %) u [THMK (39,73 %) ca B CbU3MUPUMHU CTOMHOCTH (Dueypa 3).

MacTHOKUCENUHEH ChCTaB

HpyrsDorpan

5§ wan 0,5 iy izy}is:wm v ;,f:z:fm
e
@ HME 15.82 83,79 4348
L R 1533 11,33 1762
Bl FHMIK 65,84 488 39.73

Quzypa 3. Cvomnowenue na nacumenu (HMK), mononenacumenu (MHMK) u
nonunenacumenu (ITHMK) macmnu kuceaunu € maciama om momionesu cemena u
mIOmIoHes npax.



2.2. Onpegesisine HA HOAHO YHUCIIO.

[lonyuenure nannu ca npeacraBenu B Tabiuya 6. Maciara OT TIOTIOHEBH CEMEHa ca ¢
BUCOKO #oaHO umcno (135 — 140 gl/100g) B Kkopenaums ¢ MOJHHEHACHTEHHS
MAaCTHOKHCE/IMHEH ChCTaB. TeXHUYeCKn Mac/ia ce XapaKTepU3Upar ¢ HoJHO Yuciio Mexay 140
— 180 gl2/100g, a xpanurennu macna — 90 — 130 glo/100g. [Tonyuenute CTOMHOCTH 3a HOAHO
YMCI0 M 32 TpUTe MpodM Macia € Mexay JABeTe NPenopbYMTeNHH HOPMM, M MOMaza B
CTOMHOCTHTE 32 TPA/JIMUMOHHHO M30/13BAHOTO CIIBHYOINE0B0 Maco 110 — 140 glo/100g.

Tabnuya 6. Hoono wucio na 6aza Mmacmmoxkuce unen CobCmas Ha 2NUYEPUOHO MACIO OM
MIOMIOHEEU CeMEHA U MIOMIOHES NPAX.

Ne Ipo6a Hoano uncio gl/100g
1 Kpymosrpag 90, vag 0,5 mm 140
2 | Kpymosrpaz 58, vag 0,5 mm 138
3 | Kpymosrpaa 58 BUO, Haa 0,50 mm 135
4 | IV ¢pakuus npax 70
5 | V ¢ppaxuus npax 92

2.3. Onpegensine Ha HeocanyHsiemu BemecTBa (HEO).

Onpeneneny 0sXxa HeocalyH€MUTE BEIECTBA B W30JMPAHWUTE MIIMLEPHIHNA MAacia oT
M3C/Ie/IBAHUTE COPTOBE THOTIOHU. bsixa noadpanu ceMeHa ¢ BUCOKO Ka4yecTBo, pasmep Haz 0,5
mm OT /iBé MOC/IeI0BaTe/IHA FOIMHK Ha pekonrara. Pesyntature ca npeacrasenu B Tabiuya
7. Kpymosrpan 58 buo rnokasBa pasiuMka B CTOMHOCTUTE MeKAy JBET€ TOAMHM Ha
TIPOM3BOJICTBO U ChHABPKA HAW-MAIKO HEOCANyHSEMH BEIIECTBA CIPSAMO KOHBEHIIMOHAIHO
OTIJIE/IaHUTEe COPTOBE.

Ta6.,7uz;a % Heocanynﬂe.wu eeecmeda 6 U30JIUPAHUMO MACTIO OmM MIOMIOHEBU CeMeHd.

HEO, %
IIpo6a
2020 r. 2021 r.
Kpymogsrpan 58 BUO, nag 0,5 mm 2,93+0,05 1,87+0,04
Kpymosrpan 58, vag 0,5 mm 2,68+0,06 2,78+0,04
Kpymogrpaa 90, nag 0,5 mm 3,37+0,08 | 2,89+0,05

2.4. Onpenenisine HHIAMBHIYAJIHHS CTEPOJIOB ChCTAB HA MAC/I0 OT H3C/IeABAHUTE
TIOTIOHEBH CMeHa.
AHanu3bT O€ U3BbPLIEH B IPOOU OT PEKOJITH OT ABE MOC/IeJOBATE/THH rOAUHH. M30panu

0sXa ceMeHa ¢ BUCOKO KauecTBo, pazmep Haj 0,5 mm. OGOTO KOJIMYECTBO CTEPOIM € MEXKLY
0,71 — 1,38 % ot cbeTaBa Ha MacnoTo. MIHAMBHAYATHHAT CTEPOJIOB ChCTAB € NPEJICTABEH B




Tabnuya 8. Hali-BUCOKO € chabpkaHUeTO Ha B-curocTepoi (63,24 — 66,89 %) u KaMIecTepo

(17,25 - 19,52 %).

Tabnuya 8. Hnousuoyanen cmepoioe cvcmag Ha Macia om miomionegu cemena.

Kpymosrpaa 58§ BUO Kpymosrpaa 58 Kpymogsrpan 90
Crepoau, %
2020 2021 2020 2021 2020 2021
Xonecmepon 7,69+0,06 | 5,86+0,05 | 5,99+0,06 | 4,71+0,04 | 5,89+0,08 | 5,82+0,05
bpacuxacmepon 0,04+0,01 | 0,21£0,04 | 0,12+0,03 - 0,30+0,10 | 0,17+0,02
Kamnecmepon 19,18+0,48 | 18,92+0,27 | 19,00+0,05 | 19,52+0,28 | 17,25+0,05 | 18,36+0,05
Cmuzmacmepon 8,42+0,05 | 8,66+0,05 | 7,75+0,05 | 7,15+0,05 | 7,80+0,25 | 8,00+0,50
B-cumocmepon 63,24+0,05 | 65,38+0,06 | 65,15+0,08 | 63,44+0,05 | 66,87+0,08 | 66,89+0,08
A’ -aeenacmepon 0,13+0,03 - 0,14+0,01 | 0,50+0,08 - -
A7 -emuzmacmepon | 0,0420,01 = = 0,06+0,01 | 0,05+0,01 -
A7 -aeenacmepon 1,28+0,05 | 0,97+0,05 | 1,84+0,05 | 4,61+0,08 | 1,83+0,05 | 0,76+0,05

2.5. Onpenensine MHIAMBHAYAIHHS (OcOIHNHUIEH CHCTAB HA H3CJEABAHHTE
TIOTIOHEBH CMeEHa.

bewue onpenenen uHAMBUAYATHUAT HOCHONUITH/ICH CHCTAB HA TPU POOH OPUEHTAICKH
COpTOBE TIOTIOH oOTriaegaH B bovarapus — Kpymosrpany 58 buo, Kpymosrpag 58
KoHBeHUHOHaNeH U Kpymosrpaa 90 koHBeHUMOHaNeH. [lonyyeHuTe JaHHM [10KA3BaT, Y€ BHB
pochonunuanara ¢pakuyus Ha TIOTIOHEBUTE CeMeHa Ce WACHTU(MUMPAT IpeIuMHO
ocharnannxomun,  gocharnanaunosuton,  QocaruanietaHonamud,  GochaTuaHu
KucenuHd, docdaruauiceput, an3odpocdaTuanixo1uH, MOHOGOCHATHAUATIULEPOT U
mapocharuaunrauuepon. B Hail-romsMo  KonM4YecTBO M mpu  TpHTe npobH e
docharuanmnosuron mexay 30,3 — 61,7 %. Or monydeHuTe NAHHK € BHIHO, Y€ COpPT
Kpymosrpaa 58 orrnegan Ha cepruduipano GMO Moje MMa ChLUECTBEHA pas3iuKa I10
OTHOIICHHE HA TMPOLEHTHOTO ChAbPXKAHME HAa BCUYKU HAeHTHGHULIUpaHu Gochorumum
CHIpsIMO  KOHBEHLMOHANHO otrieganus Kpymosrpaa 58. @ochaTuamixonuHsr npu OHO
TIOTIOHBT € 24,3 %, a B KOHBCHUMOHAIHWS ChAbpKAHUETO € camo 9.9 %.
@ocdarnauneTaHonaMuHbT U GochaTuanicepuHbT ca GoconUnuanTe, KOUTO UMAT CXOAHH
CTOMHOCTH 1pu Te3u JBa copta (PEA 2,1% npu 6mo copra u 2,5 % npu KOHBEHUMOHAIHHUS;
@C 4,1 % npu 6uo copra u cboTBeTHO 4,9 % npu Kpymosrpan 58 kousenunonanen). Copt
Kpymosrpan 90 nokaspa no-uucko cbabpxkanue Ha @X u @1 ot Kpymosrpaza 58 buo, Ho no-
BUCOKO MPOLEHTHO Chabpikanue Ha DEA, @C, MOTI'. ocdaruanuTte KUCENMHK ca B TPaHULM
ot 8,6 no 12,8 % (Tabruya 9).

®X — docparnannxonus; PU — pocharnanmnosuren; ®EA — dpocharuauneranonamus;
@K — pocharnanu kucenunu; JIOK — nuzodocharuannxonnn; @C — pocharuamicepun;
MOI" — monodocharuauaranuepon; DI - qudpocharuaunrinueposn




Tabnuya 9. Hnousudyanen gocorunuden cocmas na cemena om opuenmancku momion,

omeneoan 6 bvazapus.

IIpo6a ®ocposmmnuan, %

" X @1 | ®EA | ®K [ JI®X [ @®C [ M@l | A®r
gggoeepad 58 24.3£0,4 | 38,0£0,7 | 2,1+0,1 |12,3£0,4| 6,1+0,1 | 4,1+0,5 | 9,120,1 | 4,0+0,1
Kpymoszpao 58 9,9+0,1 |61,7+0,4 | 2,5£0,2 | 8,6+0,5 | 9,9£0,4 | 4,9+0,5 | 1,5+0,4 | 1,0+0,1
Kpymosepao 90 19,9+0,2 | 30,3+0,5 | 4,1+0,2 | 12,840.4 | 6,8+0,6 | 11,6+0,2 | 8,8+0,6 | 2,2+0,2

3. AHTHOKCI/I}JaHTHa AKTHBHOCT HA E€KCTPAKTH OT THTHOHEBH CeMeHa H

THOTHOHEBO Mac.Jo.

3.1. Onpepeasine Ha o6mo ¢enonno cvabpxkanue (OPC) HA eKCTPAKTH OT
TIOTIOHEBUTE CEMeHa.

[lomysenute nanuu ca npeiacrasenu B Tabnuya 10. Haii-Bucoxo ODC e mnpu
CKCTPaKTUTE OT TIOTIOHEBU ceMeHa oT copt Kpymosrpan 58 BUO, orrienan B ycinosus Ha
6uonornyHo 3emenenue. Pesynrarure 3a O®C ot cemenara ot pekonra 2021 r. ¢ C2HsOH ca
0e3 pasnu4mst [pH [BETE 3aJ0XKEeHH CHOTHOILICHHs (Npofa — pasTBOPHTEN), AOKATO MpH
pesynratute ¢ 60% CH30H ce nabmonasar pasiamuma. OGwoTo (eHOIHO ChIbpiKaHUe HA
€KCTPAaKTUTE OT THOTIOHEBH ceMeHa ¢ 60 % CH3OH e mo-Bucoko ot toBa ¢ C:HsOH. o
matepatypHu 1aHHU 60 % CH3OH e noaxonasmn pa3TBOpUTe 3a W3BIMYAHE HA GHOJIOrHYHO
AKTHBHU BEILECTBA MPH TIOTIOH.

Tabnuya 10. Obwo genonno cvOvpiucanue Ha exCmpakmu om miomIOHeaU cemena.

Pazmeopumen C:HsOH 60% CH30H
Coomuowenue| 02€-10]02g-12102g-10]02g-12| 02g-10 | 02g-12 | 0.2g-10] 0,2g-12
ml ml ml ml ml ml ml ml
oocC mg/g GAE mg/g GAE
Pexonma 2020 2021 2020 2021

pr'ugf;gad L 1,12+0,02 [ 0,970,01 | 0,80+0,04 | 0,90:£0,03 | 2,02+0,02 | 1,39£0,06 | 1,6+0,04 | 1,6+0,03
Kpynoszpad 58 | 0,75+0,04 | 0.97+0.01 - - 1,07+0,02 | 1,23%0,05 | 1,35+0,05 | 1,09+0,05
Kpymoszpad 90 | 0,70+0,04 4 0,80+0,02 | 0,90+0,02 | 1,07+0,05 | 1,65+0,5 | 1,41+0,03 | 1,92+0,02




3.2. Onpenensine HAa OKCHAAHTHA CTA0HJAHOCT HA MAacjJ0 OT CeMeHa OT
OPHEHTAJICKH TIOTIOH, OTIIexK1aH B Bearapus.
bsixa ananusupanu macia nonay4eHu oT cemeHa pekonra 2021 r. ¢ BUCOKO KayeCTBO,
pasmep Hax 0,5 mm. [lanuute ca mpeactasenn na @uzypa 4. Macnoto MOJIy4eHO OT Ouo
TIOTIOH C€ OKUCIISBA Hali-0aBHO U € Hall-CTaOMIIHO CIIPSAMO APYrUTe U3C/IeABAHN MaCia.

ORenaanTHa CTABIAHOCT HA MAC10 0T TIOTIOH

Hpymosrpag 90 1aa 0,5 mm

Hpymosrpag S84an 0,5 mm |

L

@ueypa 4. Okcudanmua cmabunnocm HA mMaclio om mOmMOHeBU CEMEHA C BUCOKO KAYeCmBO.

3.3. AHTHOKCH/IAHTHA AaKTHBHOCT HA CEMEHA 0T TIOTIOH.

3a omnpefensHe Ha AHTHOKCHAAHTHA aKTUBHOCT Ha TIOTIOHEBH CeMEHa e M3I0J13BaH
MeToz Ha ekctpakuusa ¢ 60 % CH3;OH. Tosu pastBopuTen e onTvMmalieH 3a W3BIMYaHE HA
OMOJIOrMYHO aKTMBHM BEIECTBA OT PACTMTENHATA MATPULA — TIOTIOH. Bsixa 1oA0paHu TpH
METO/a 33 aHa/IM3 HA AHTUOKCH/JAHTHA aKTUBHOCT HA €KCTPAKTUTE, KATO eKCTpaKTuTe Gsxa
paspabotenu B cboTHOWEHUE OT 0,2 g oT npobata, ekcTpaxupana ¢ 10 ml pasropuTen.

[lony4enuTe naHHu Mo TpUTE METO/A 32 AHTHOKCHAAHTHA aKTHBHOCT [I0KA3BAT, HUCKH
CTOMHOCTH B CPaBHEHME C JAHHH 33 AHTHOKCHAHTHA AKTHUBHOCT IPH TIOTIOHEBH JIMCTA.
Omnpezenenara aktusHocT upe3 DPPH pajukan e Haii-Hucka, kato npu copt Kpymoerpan 58
oT pekoxnra 2020 r. ne ce orynta Takasa. Copt Kpymosrpan 90 nmokaspa Haii-HiCKaTa 0T4eTeHa
aKTUBHOCT 3a cemeHa pekonrta 2020 r. 0,34+ 0,03 mMTE/ g DM, kakTo W Haii- BUCOKaTa
CTOHHOCT 10 TO3M METOJ 3a cemeHaTa oT pekoara 2021 r. — 1,53 + 0,05 mMTE/ g DM.
AHaJIOrMYHY ca pesynratute npu npunarase Ha ABTS mertos. Haii-Hucka croiisoct 2,12 +
0,12 mMTE/ g DM (copt Kpymosrpax 90 — 2020 r.) u Haii-Bucoka croiisoct 3,89 + 0,08
mMTE/ g DM (copt Kpymosrpan 90 — 2021 r.) Beuuku gannu ca IpeACTaBeHu Ha Queypa J.
Haii-BucoKa aHTHOKCHIaHTHA aKTHBHOCT Oe oTyeTeHa upes FRAP meron. CroiiocTute ca B
pamkure o1 2,86 + 0,1 mMTE/ g DM (copt Kpymosrpaj 58 — 2020 r.) u 4,24 + 0,07 mMTE/
g DM (copt Kpymosrpan 90 — 2021 r.). Cemenara ot copt KpymoBrpan 58 buo u npes asete
FOJJMHY Ha BereTauus roxKassar 0JIM3KH pe3yITaTH 110 BCUYKHM METOJH, KATO Hali-BUCOKH 1aHHH
ca oryereHu ¢ FRAP meron (4,12 — 4,16 + 0,02 mMTE/ g DM).
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AHTUKCUMAAHTHA aKTUBHOCT Ha CEMEHa C BUCOKA KbAHAEMOCT

w P
woa v oun

# DPPH
# ABTS
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- ~
[V I R P

# FRAP

o
n

(=]

KpymosrpagKpymosrpag Kpymosrpas Kpymosrpaa Kpymosipas RpyMosrpas
58-2020 $0-2020 58 BUC - 58 BUO - 58-2021 90-2021
2020 2021

DQuzypa 5. AHMUOKCUOAHMHA AKMUSHOCI HA MIOMICHEEU CEMEHA C BUCOKA KbIHAEMOCM
onpeodenena ype3 DPPH, ABTS u FRAP memoo.

bsixa uzcnenpann cemena, onpeaeneHy ¢ HUCKa KbaHseMocT (pasmep noa 0,5 mm) ot
pexonra 2021 r. JlaHHMTE NOKa3axa Mo-BHCOKa aKTUBHOCT 110 oTHoweHue Ha ABTS (3,04 —
5,16 mMTE/ g DM) u FRAP (2,90 — 5,38 mMTE/ g DM) MeToau cripsiMo céMeHaTa ¢ BUCOKA
KbJIHsAEMOCT (pasmep Haz 0,5 mm). O61ara akTUBHOCT Ce 3ara3Ba B HUCKHM CTOMHOCTH CIIPSIMO
pe3y/TaTuTe 3a aHTHMOKCH/AHTHA aKTUBHOCT Ha TIOTIOHEBH JUcTa. JIaHHUTE ca Npe/cTaBeHu
Ha Queypa 6. CemeHaTa OT OMO TIOTIOH UMaT Hal-BMCOKA aHTHOKCHIAHTHA AKTUBHOCT M I10
tpute Metoga (DPPH —2,48+0,05 mMTE/ g DM, ABTS - 5,16+0,06 mMTE/ g DM, FRAP —
5,38+0,07 mMTE/ g DM).

AHTUKCUAAHTHA aKTMBHOCT Ha CEMEHA ¢ HMUCKa

KbAHAEMOCT
10,00 - .

9,00
8,00
7,00

6,00 % DPPH
5,00
4,00
3,00
2,00 -
1,00
0,00 -+

Kpymosrpag 58 B0  Kpymosrpaza 58 - Kpyosrpaa 90 -
-2021 2021 2021

w ABTS

mMTE/g DM

# FRAP

Duzypa 6. Awmuokcuoanmna akmueHocm Ha miomioHeéu cemerna pexoiama 2021 2. ¢ nucka
KwiHsemocm onpeoenena upe3 DPPH, ABTS u FRAP memoo.

IV. IlocemaBaHe Ha aKyITATHBHH KypcoBe:

1. [Tocemenune Ha KypcoBe opraHusupanu ot LIenTsp 3a paboTa ¢ HOKTOpaHTH, MIaau
YUYEHH M 110CT JOKTOpaHTH 4 Kpbr — 2022 kbM [TV |, [lavcuii Xunenaapceku*:

v Pesrome: AUO0048 - Kypc ,,AHII0€3UYHO aKaJeMUYHO MHUCAHE 32 KOMIIOTHPHU U
NPUPO0 — MaTeMAaTUYECKH HayKH ', nipernojasatel: Aoil. a-p Meax lllotnexos, mait 2022 r.
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v Pesiome: AU00047 — Kype ,,OCHOBHHU CTBIKH, HACOKHM M OCOOEHOCTH TpH aHATU3UTE
upe3 ra3oBa U Te€YHa Xpomarorpadus”, npenoaasaren: joi. a-p Cones Jlanso, mait 2022 r.

V. Ipyru akTHBHOCTH
1. [eparornyecka aedHOCT — BoAeHe Ha 64 waca s1aGOPATOPHM YIPAKHEHUS IO
AucuMIuivHa ,,Martepuanu 3a MeauuuHara‘“, [V Kype criendansoct ,, MeJMUMHCKA XUMU™.
2. Vyactue Ha KOH(epeHUUH 1 CeMUHApH
o Cemunap ACM2 — Hncmpymenmannu mexnuxi 3a xumuyecku ananus - 2 FOnu 2022,
1Inosous:
LIPID COMPOSITION OF SEEDS FROM ORIENTAL TOBACCO GROWN IN A
BIO-FIELD - L. Stoianova, M. Angelova-Romova — nocrep.
o X" MEK/IVHAPO/[HA HAVYHA KOH®EPEHI[UA HA MJIAJIUTE YVYEHH —
1Inoeous, 14-15 ronu 2022:

EQUIPMENT FOR LABORATORY OF TESTING ON TOBACCO AND TOBACCO
SMOKE — Margarita Docheva, Desislava Kirkova, Liliva Stoyanova. Veneta Dureva — nocrep.
[Toompurenna Harpaja 3a Haif-100pa npe3eHTalus MpeacTaBeHa Ha aHITHHCKH e31K.

® 6™ Hayuna ronghepenyus 3a cmyoenmu, OOKMOpaHmu u MIAOU VYeHU
» Ipeousseuxamencmea 6 xumusma”, I1V ,, [laucuit Xurenoapcexu

® Hayuonanna nay4Homexnu4ecka kOH@epeHyusi ¢ MeXcOyHapoOHO YUacmue eKono2us u
30pase — eceH 2022 r., [LnoBaus:

., XUMHYEH CBbCTAB Ha OBJIrapCKy TIOTIOHM C Ta3apHa opueHTauus” — Jlunug CTosiHOBa,
Benera Jlypesa, Jlecucnaa Kupkosa u Maprapura Jlouesa — J0K/1a/.

¢ Cemunap Ha Sepsolve Analytical "A Celebration of Women In Science" — Hilal Ezgi
Toraman (Penn State University, USA), Comprehensive two-dimensional gas chromatography
(GCxGC) method development for detailed characterization of pyrolysis oils — 10 ¢espyapu
2023.

VI. IlyOukauun

1. lecucnaBa Kupkosa, Maprapura [louesa, Jluaus Crosinosa, Crena Crarkosa- Aberxe,
Mopaan Crpemckn »~Anantupane Ha ABTS — meropn 3a onpenensiHe Ha paaukan —ylaBsiia
AKTUBHOCT Ha IPUPOJHHM eKCcTpakTH oT N. tabacum L., npupoHu cheIMHEHNUS U CUHTETHYHU
BeulecTsa”, Cpro3 Ha yueHute B bearapust — Cmonsiv, Hayunu tpynose — tom 3, wacr 2, 2022,
ISSN:1314-9490.

2. Benera Jlypesa, Jlunus CrosHoBa, Jlecucnasa Kupkosa, Maprapura Jlouera, XumuueH
ChCTaB Ha OBJITapCKH TIOTIOHM C Na3apHa opueHTaumd, Coopuux doxnaou om Hayuonanna
HAYYHO-MeXHUYeCKa KoHgpepeHyus ¢ medxncoynapoono yyacmue EKQOJIOIHMA H 3J[PABE —
eceH, 14 okrompu 2022, [1noBaus, 12-17, ISSN 2367-9530.

3. Margarita Docheva, Desislava Kirkova, Liliya Stoyanova, Veneta Dureva,
“LABORATORY EQUIPMENT FOR ANALYSIS OF TOBACCO AND TOBACCO SMOKE —
REVIEW™, Scientific Research of the Union of Scientists in Bulgaria — Plovdiv, series B.
Natural Sciences and Humanities, Vol XXIII, ISSN: 1311-9192 (Print), [ISSN:2534- 9376 (On-
line), IX™ International Conference Of Young Scientists 14-15 July 2022.
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Jo Jlexana

Ha XMMHUecKH (akymirer
npu [TV | I1. Xunenpapcku*
Tyk

HAOKJIAQ

oT zo11. 1-p Mapus Mopranosa Aurenosa-Pomosa,
PvxoBoauren karenpa .. XuMu4Ha TeXHOIOr U

["'ocnoun Jlekan,

Ha 02.03.2023 r. ce cberos Kartenpen cbBer, Ha KoiTo Germe pasriiejal TOJIUIITHHS
OTHET 3a M3NBJIHCHMETO Ha 3aJaydTe 3a BTOpara rOJAMHA OT JOKTOpaHTypaTa Ha Kars
IlerpoBa XpucToBa, peloBeH [OKTOPAaHT KbM KaTeapara 10 JOKTOpcKa Iporpama
“TexHoIOrust Ha HEOPraHMYHKUTE BelecTBa .

['n1. ac. Mpena Kocrosa npeacTaBu cTaHOBHINETO Ha PBKOBOJIUTENIS HA JOKTOPAHTKATa
zou. Jlando TonueB 3a jeiiHocrra Ha Kars Xpucrosa Ipe3 BTOpara TIOJHMHA OT
JIOKTOpaHTypara M.

Cirien mpesicTaBsiHE HA OTYETa U HETOBOTO 0OCHK/IaHE, WICHOBETE HA KaTeIpeHusl ChBET
'O Mpuexa M ri1acyBaxa oueHka: MH. 100wp (5).

IIpunaram npenuc ot nporokona na Karenpenus coser.

02.03.2023 r. PvkoBoauTen kareapa XT:
(mom. 1-p M. AHreJIO\i




CTAHOBMULLE

3a usBbpleHata pabota ot Kata MeTtposa XpucTosa,
pefoBeH LOKTOPaHT, KaTeapa ,XMMMYHa TeXHONorma",
Npes nbpeaTa roguHa To AOoKTOpaHTypaTta — 01.03.2022 - 28.02.2023 roga.

OT Hay4HWA pbkoBoaUTEN AoL. A-p OaHuyo ToHueB

M3BbplieHaTta paboTta No AeWHOCTM BbPXY AOKTOpaHTypaTa oT KaTs XpucToea, NoKpuBea B
3Ha4YUTENHa CTeneH 3aN0XKeHWTe 3afaydn B WHAMBUAYANHWA MAaH 3a BTOpata roAMHa —
TEOPETUYHA U eKCNepuMeHTaHa NOAroTOBKa; y4ebHa 1 nefarornyecka AeMHOCT U J,OKTOPAHTCKM
MUHUMYM.

B nepuopa Ha BTOpata roguMHa OT [OKTOpaHTypaTa, [OKTOPaHT XpUCTOBa MW3BbpPLM
NPeABUMAEHUTE NO NNaH OCHOBHU 331a4M M NPUKAIOYU CNELMANU3UpaHmns Kypc Nno AHFUACKK
€3MK 4acT 2 3a noBUWaBaHE Ha TeKYWOTO HWUBO, 3aBBLPWMWA C U3NUT KOETO i Aasa
BB3MOXHOCT fja cneunanmsmpa npes Tpetata roauMHa B yHUBEpPCUTeT 3a4 rpaHuLa.

PaboTarta 1 no aucepTauMATa BKAOYU NPOABANKEHMUE HA IUTEPATYPHUSA o630p, 3anoyHan
npes nbpsaTa roguHa. JiutepatypHua ob63op e Bbpxy noctaBeHaTa Tema — ,,CUHTE3 U
aHaNU3 Ha MHOBATUBHU NYMUHECUEHTHU MaTepuanu”. HanpaseH e NocpeACTBOM
“3nonssaHe Ha cnepHute 6asm aaHHu: ,Scopus”, ,Science Direct”, ,Web of science”,
»Google Scholar”, “Hindawi — Open Access Journals”.

Bb3 ocHoBa Ha o0630pa M MUHanoroAuwHaTa Len M 3ajauu, be u3bpaH onTUManHuA
M3NUWDBK Ha bopHa KucenuHa HiBOs Aa 6bae 45 % 3a CUHTE3a Ha UTPUEBHU 6opatu YBOs.
bAxa HanpaBeHU cepun Npobu Ypes AOTUPAHE C PA3IMUHU PEAKO3EMHU ENEMEHTH, KaKTO
M KOMBUHaUMA OT TAX 33 YCTaHOBABAHE Ha NYMUHECLEHTHUTE CBOMCTBA.

EkcnepumeHTanHa YacT no gucepraumaTa BKAKOYU CUHTE3 M aHaIU3 Ha cepusa npobu npwu
NMPOMAHA Ha MaTpuLaTa, HO C €4AUH U CbLL U3NULWDBK Ha bopHa KucenuHa H3BOs — 45 %,
3a uenTa, sBmecto utpues okcug (Y203), XpucToBa M3nNon3Ba AUNAHTAHOB TPUOKCUA
(La203) u ananymunues tpuokeua (Al203). NMpobuTe ca noJsiy4eHu ypes TBbpaodaseH
CUHTe3 B mydenHa new, LM 312.07 ¢ koHTponep G 400 npu npomaHa Ha ycnosuATa.
Covuwute Nnpobu Xpuctosa nerupa c pasanyHm peAKO3eMHU eNeMeHTU U KOMBUHALKUA OT
TAX, C UeN AOMUHUPaHe Ha LBeTa C onpeaeneHa Ab/HKMHA Ha BbAHAaTa. belwe ussbpueH
AByCTeneHeH KOMBUHUPaH CUHTE3 Ha cepua NPobu B MUKPOBBAHOBA cuctema MARS 6
Xpress Plus TFM ¢ u3snonssaHe Ha CONU Ha PEAKO3EMHU ENEMEHTU C nocneaBaly
TBbpAodaseH cuHTe3 B mydenHa new, npu Temnepatypa 1000 °C u bnyopecueHTeH
aHa/Nu3 Ha nNonyyYeHUTe maTepuanu 4Ypes cnektpopotomeTbp moaen Spectrovis Plus ¢
AVNOAHW U3TOYHULM OT ynTpasuonetosaTa obnact (270-395 nm). Ypes aHanusa baxa
YCTaHOBEHMW 3aBUCUMOCTU Ha GNyopecLLeHTHUTE CBOWCTBA OT METOAUTE Ha CUHTES,
YyCN0oBUATa, U3XOAHUTE PEAKTUBU U Nermpalyute enemeHTU. 3a ycTaHOBABaHE Ha




KopenauuoHHa 3aBUCUMOCT MeKAY CTPYKTypaTa U CBOMCTBaTa Ha MaTepuanuTe, belwe
“3BbPLIEHA UHTepNpeTaumMs Ha MHGpaYepBeHU CNEKTPU Ha cepumn Npobu ¢ Bapupaly,
M3NMWBK Ha bopHa KucennHa H3BO3 — utpuesu 6opatu, 4oTMpaHM ¢ uepues cyndaTt
TeTpaxuAapat (YBO3:Ce(S04)2x4H20), cuHTe3upaHu ypes TebpaodaseH metos,. Mpobute
baxa aHanM3MpaHu 1 upe3 AudepeHLManHO CKaHUPallla KaNOPUMETPUA KaTo ce
yCTaHOBUXA TepMUYHUTE Ga30BM NPEXOAM B aHANU3MPAHUA MaTepuan, KOeTo AONbAHU
CTPYKTYPHUTE U3CnenBaHUA.

3a nocoyeHus nepuoj, NOKTOPAHTLT B3e y4acTe B 14 cb6UTUA CBbP3aHM C AOKTYpaHTypaTa U
y4ebHaTa u aeiHOCT, OT KOUTO NO-roNAMaTa YacT ca OHNaliH ye6uHapu B TOBa 4MCAo U Ha TpeTa
HauMOHaNHa HayYyHa KoHpepeHUuMA Mo XUMUYHU U GapMaLEBTUYHM HAYKM, KOSTO ce
nposeae B nepuopa 5-6 oktomepu 2022r. B Coduiicku yHusepcutert ,Cs. KaumeHT
Oxpuackn®, rpas Codun Kato npeacTasu noctep Ha Tema ,MHOBaTMBEH MeTOZ 3a 3aluTa
Ha aBT@HTMYHOCTTA Ha NIEKapCTBEHU NPOAYKTM Ype3 GOTONYMUHECLEHTHA KOAUPOBKA®“.

B pamkuTe Ha BTOpaTa roamHa foKTopaHT KaTa XpucTosa nposeae n1abopaTopHUTE YNpaXKHeHUs
3a CTYAeHTM OT cneunanHocT MeanLMHCKa XMMUKA, KaTo Npe3 BTOpM cemecTbp Ha 2021 — 2022 yu.
roa. e Umana nabopaTopHM yNparKHEHUA Ha CTyAeHTUM OT cneumanHocT ,MeauLMHCKa

xumua“ IV kypc no gucumnauHata ,MaTepuanu 3a meauumHata” — 40 yyebHM yaca w
NabopaTopHU ynpaXKHEHUs Ha CTYAEeHTU OT CneuuanHocT »MeauuuHcka xumma“ [V Kypc
no AucuunauHata ,TexHoNorna Ha nekapcTBeHuTe cpeactBa” — 30 yyebHM yaca no

MHAMBUAYANHUA NaaH 1 60 yyebHKU Yaca NO JOrOBOP C YHUBEPCUTETA HA XOHOpap.

[lokTopaHT XpuctoBa npemuvHa npes Kypc no MaTtepuanosHaHue 3a AOKTOPaHTM, 3aBbpLUUA
yCnewiHo ¢ NonaraHe Ha U3NUT C OTIMYEH Npe3 MbpBaTa roAMHA a CbLLO MUHA M MbPBaTa YacT Ha
Kypca 1 No aHrAMIACKK e3uK. Mo Tasn NpUUMHa, Ce HaNOoMM NPeaABUAEHMA 3a MbpBaTa roguHa ot
AOKTOpaHTypaTta AOKTOPaHTCKM MUHUMYM Aa bble NpexsbpaeH 3a BTopaTa roguHa.

AoKTOpaHT XpuUCTOBa NONOXKM YCMNEWHO W3NUT 33 [AOKTOPAHTCKM MUHUMYM NO
cneuunanHoctta “TexHonorua Ha HeOpraHWyHWUTE BewecTsa”’, KOMTO ce nposeje Ha
25.07.2022r. NnpuCBLCTBEHO C KOMUCUA, Ha3HayeHa CbC 3anoBes Ha AekaHa Ne [ — 06 /
12.07.2022 roA. ¥ NONyYU OUEHKA OTAUYEH.

[lokTopaHT XpucToBa nonyuu auceptabuiHu pesyntatn, aHanusmMpa U UHTeprpeTupa Ho Nopaau
AOMBNHUTENHATA U aHTAXKMPaHOCT He yena Aa npejaje 3a peAakTUpaHe OT CbaBTOPUTE M Hay4yHa
cTatuA. Ha 6a3aTa Ha u3BbplueHaTa paboTa M NOCTUrHaTUTE pe3ynTaTu B Nepuosa 3a BropaTa
rogMHa npeanaram oueHka MHoro gobvp (5) 3a geiiHocTta Ha AokTopaHT Kata MeTposa
XpucTosa.

28.02.2023 rog. JoL. A-p [laHyo Tomes%%c/




R
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Z f TTnosauecku YHusepcuter “Tlamcuii XuneHaapcku”
Kareapa "XumuuHa texHonorus"”
MPOTOKOIJ Ne 157
OT KaTeApeHo CbBeLLaHue
Mpenuc

[Hec 02.03.2023 roa. ce cbCTOSI CbBELLAHME HA KaT. XMMUYHA TEXHOMOMMA.

MpucserBaxa: npod. A-p . AHToBa, Aou. A-p M. AHrenosa-PomoBa, fou. a-p
I'. NMaTtpoHos, rn. ac. a-p XK. MNeTkoBa, rn. ac. g-p O. TeHesa, rn. ac. a-p WU. Koctosa u
ac. . Unues.

CbBeljaHneTo npemunHa npu crnegHust AHEBEH pea;

m.1. Y4ebHu ebnpocu

PasrnefaH Gelue roaviLHMA OTYET 3a USMBITHEHMETO Ha 3aAaunTe 3a BTOpaTa
roavHa oT goktopaHTypaTa Ha KaTtsa lNMeTtpoBa XpucToBa, 4OKTOPAHT KbM KaTeapara
no AOKTOpCcKa nporpama “TexHosioausi Ha HeopaaHu4YHume eeuwjecmea’.

MNMopagn oTcbCTBMETO Ha PbKOBOAWUTENS Ha AokTopaHTa gou. A-p [. Tonyes,
HEroBOTO MHeHue 3a gelHoctta Ha KaTta XpwucrtoBa npe3 BTopaTta roguHa oOT
AOKTOpaHTypaTa i, Belle npeactaBeHo oT rn.ac. a-p Mpena Kocrosa.

Cnen npepctaBsHe Ha OTYETA U HEroBOTO OBGCHLXKAAHE, YNEHOBETE Ha

KaTe4peHuss CbBET ro npuexa u rnacysaxa oueHka: MHoro gobup (5).

-~ 4
w7,
4’/;’ /
W
1%
C ]

lMpoTokonupan:
(xum. XK. CumeoHoBa)




IlnoBruBeku ynusepeuter , Iancuit Xunenaapeku®
rpan [lnosnus, yi. ,,Llap Acen I-Bu*, 24 ten. 032/625 000,
e-mail: uni-plovdiv@gmail.bg
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JEKAHA HA XUMWYECKU OAKVYJITET
Iy ,[IAUCUN XUJITEHJIAPCKU*

HOLL. I-P BECEJIMH KMETOB

I''OAJVMIIEH OTYET

3a nepuona (01.03.2022r. — 28.02.2023r.)
ot Kars Ilerposa Xpucrosa,

PCAOBEH AOKTOPAHT, BTOpa roiuHa, Kareapa ,, XUMHYHA TEXHOJIOTUA




YBaxkaemu rocnogut Jlekan,

3a nepuona ot 01.03.2022r. 10 28.02.2023r., M3BBPIIEHATA OT MEH
paboTa KaTo pe0BeH AOKTOPAHT, C€ ChCTOU B CIIEIHOTO:

I. PaboTa Ha/ jucepranusara:

1. TeopeTnuHa yacT

1.1. JIutepatypen o0030p BBpXy nocraBeHata Tema — ,,CHHTE3 M
aHaJIN3 HA WHOBATUBHU JIYMHHECUEHTHHU MaTEpHaIn", MOCPEACTBOM
U3I10JI3BaHC Ha cieaHuTe 0a3u naHHu: ,,Scopus®, ,,Science Direct®,
»Web of science”, ,,Google Scholar®, “Hindawi — Open Access
Journals”.

Bb3 ocHoBa Ha 0a3uTe JaHHW ¥ MUHAJIOTOAMINHATA LEJ U 3a1a4H, Oe
W30paH ONTUMAaHUS U3IUIIBK Ha GopHa kucenuna H:BO; na 6b1e 45
% 3a cuHTe3a Ha uTpueBH Gopatn YBO;. Bsixa HampaBenum cepuu
MpoOU upe3 AOTHpPAaHE C Pa3IUYHH PeAKO3EMHH €JeMEHTH, KaKTO W
KOMOWHAUUs OT TAX 3a YyCTaHOBSBaHE Ha JIYMHHECHEHTHHUTE
CBOMCTBA.

2. ExcnepuMmeHTanHa yacrt

2.1 M3BbpmIMX CHHTE3 M aHAIM3 Ha cepus NpoOH MpU MPOMAHA Ha
MaTpuuaTa, HO ¢ €IMH U ChII UJIMIIBK Ha OopHa kucennna H;BO; —
45 %, 3a uenra, BMecto wutpueB okcui (Y,0;3), u3nmoassax
ANaHTaHOB TpUOKcHA (Lay03) m amanymunuer tpuokcun (Al,O;).
[IpoGute ca monyuenu upes TBbpaodaseH cuures B Mmydenna nmeny LM
312.07 ¢ xoutponep G 400 mpu mpoMsHa Ha yciaoBuaTa. Chupure
NpoOu JIeTHpax ¢ pasiIuYHU PEJAKO3EMHH €JIEMEHTH U KOMOHHANMS OT
TsX, C €] JOMHHHpAHE Ha UBETA C OllpeesIeHa AbJKMHA Ha BBJIHATA.

2.2 3BbpmKX ABYCTENEHEH KOMOMHUPAH CHHTE3 Ha cepus npobu B
MUKpPOBBIHOBA cucteMa MARS 6 Xpress Plus TFM ¢ u3noaseane Ha
COJIM Ha PEIKO3EMHH €JIEMEHTH € IocaeABall TBbpA0(da3eH CHHTE3 B
mydenna nem nmpu Temneparypa 1000 °C.

2.3 Usebpmux (GIyopecueHTeH aHAlW3 Ha TOJYYEeHUTE MaTephaIu
upe3  cnekTpodoToMeThp Mojaen  Spectrovis Plus ¢ guonHm
U3TOYHHULUMU OT yiTpaBuoneroBata obnact (270-395 nm). Upes
aHanu3a OsXa YCTAaHOBEHH 3aBHCHMOCTH Ha (IyopecleHTHUTE
CBOWCTBA OT METOJMUTE HAa CHHTE3, YCIOBUATA, U3XOJAHUTE PEAKTHBH
U JIETUPAILUTE €JIEMEHTH.




2.4 3a ycraHOBfABaHE HAa KOPEJIALMOHHA 3aBUCHMOCT MEXIY
CTPyKTypaTa ¥  CBOWCTBATA Ha  MaTepHalHUTe, H3BBPIIUX
MHTEpIpeTauns Ha WHQPPavyepBEHU CIEKTPU HA CEPUM TNPOOH C
Bapupaml M3JIMIIbK Ha OopHa kucennHa H3;BOs; — utpuesn Goparu,
Aotupanu ¢ uepues cyinpar terpaxunpat (YBO;:Ce(SO4)2x4H,0),
CUHTE3MPaAHU 4ype3 TBbPAo(a3eH METOL.

2.5 IlpobuTe 6sxa aHaNM3UpaHHU, Ypes AUPEPEHIHATHO CKAHUPaAIIa
KaJOpUMETPHs, 4Ype3 KOATO C€ YCTaHOBHUXA TEPMUYHHUTE (Da3oBH
MpPEeXoau B aHAM3UPaHUs MaTepHal, KOeTO HOMBJIIHH CTPYKTYPHHUTE
M3CIICIBAHUS.

3. YVyacrus

3.1 Bsex yuactue ¢ moctep Ha TeMa ,,IHOBaTHBEH METOJ 3a 3aI1Ta
Ha  aBTEHTHMYHOCTTAa Ha  JICKaPCTBEHHU  TIPOAYKTH  4pe3
(poronymuHecneHTHa KoaupoBka“ B Tpera HalMOHAaTHA Hay4dHa
KOHQEpEHUUsA 1O XUMHYHH ¥ (apMaleBTHYHM HAayKH, KOATO ce
nposeje B neproaa 5-6 oktoMBpu 2022r. B CopuiicKU yHUBEPCUTET
,»CB. Kimmment Oxpuacku®, rpag Codus.

3.2 Bsex yuacTue B onnaitn ye6unap: ,,IEEE Authorship and Open
Access Symposium: Tips and Best Practices to Get Published from
IEEE Editors* na 30. 03. 2022r.

3.3 Bsex yuactue B oOHIaWH yeGuHap: ,Mechanochemistry —
presented by SYNLETT* na 13.04.2022r.

3.4 Bsex ydacTue B OHJaliH yeOuHap Ha Tema “How We Study
Molecules in Space: Finding and Analyzing Cosmic Carbon”,
opranusupan ot “ACS - Chemistry for life”, koiiTo ce nmpoBene Ha
31.08.2022r.
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QG Xumuuecku Qakyamem

KatrenpaOPTAHUYHA XUMHU A
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JoL,. I-P BECEJIUH KMETOB
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HA XUMUYECKHU ®AKYIITET
NY“IAUCHANA XUJIEHJAPCKH“
IJIOBJAUB

JOKJIAJX
ot npo¢. x-p Wnnsn UBanos
pBKOBOAMTEN KaTeapa OpraHuyHa XUMHs

YBAKAEMHU I'-H KMETOB,

Mons na BHecere BbB (DaKky/iTETHHs CbBET Ha XHUMHMYECKM (akynrTeT, MpeiiokeHue 3a
YTBBP)KJAaBaHE OTYETa 3a BTOpaTa TOJAWHA OT OOYYEeHHETO Ha peloBeH JokTopaHT MopnaHka
Jlumutposa CarmyH/pKHeBa U aTeCTallMOHHA oLieHKa OTIMYEeH.

HpI/IJ'IO)KeHO, Npenyc OT MPOTOKOJI OT 3aC€IaHHUC Ha KC nHa kar. OpFaHI/I‘lHa XHUMUs, rOAULICH

OTYET, MHCHHUE OT HAYYHHS PBKOBOJUTEIL.

PoukoBoauTes kareapa OpraHunyHa XuMHs



MNPENUC-U3BJIEYEHUE
ot nmpotokos Ne 353/08.03.2023 roa.
3acenanue Ha KC

Ha Kareapa“Oprannyna XuMus’

Iy II. Xunennapcku™

Iporokoa Ne 353

Ha 08.03.2023 rox. ce mpoBene 3acefaHWe Ha KaTEApPEHHs CHBET HaA Karejapa
“OpraHuyHa XUMHA .

061 cheTaB Ha KatepeH cbBeT - 9. [IpuckerBar 9: npod. a-p s Banos, goi. 1-p
Pymsina bakancka, mou. n-p Crena CratkoBa-Aberxe, non. a-p Ilnmamen Anrenos, pom. a-p
CrosiHka AtaHacoBa, ri1. ac. A-p Ctanumup Manonos, ri1. ac. 1-p umutsp boxwuiios, ri. ac.
1-p Mopnaun Ctpemcku u T11. ac. 1-p Muna Tomoposa. OtcheTBam HMa.

HeoOxoum Opoii 3a nosoxuteneH u3dop 6.

JlHeBeH pen:
i Texymm;
2. Pa3nu.

ITo 1.1 oT JHEBHHS peJl PHKOBOJUTENAT Ha KaTeapara npod. n-p Unusa MBanoB BHece
NpeVIOKEeHHEe 3a yTBBbp)KIaBaHE OTYETa 3a BTOpara roJuHa OT OOYYEHHETO Ha pEeIOBEH
noxropant Mopnanka Jlumurposa CanyH/DKHEBA H aTECTAIHOHHA OlleHKa OTIIHYeH.

BbB BpB3Ka C TOMIIHHS OTYET OT OOYYEHHETO HA PelOBEH AOKTOpaHT Mopmamka
JlumurpoBa CamyH/DKHEBa, Ts MPECTaBU Ipel WICHOBETEe Ha Karteapa OpraHuyHa XUMMS
KpaTKO M3JI0)KEHHE C HAlpaBeHOTO IMpe3 BTOpara TroJuHa. [OJUIIHUAT oOT4YeT, Oe
[PEBApUTEIIHO TPEJICTABEH Ha PpasloJIOKeHHe IpeJ wieHoBeTe Ha Karenpa OpraHudHa
xumus. Crel HAMPaBeHOTO H3JI0KEHHUE PBHKOBOIUTENAT HA JOKTOpaHTa — aou. 1-p Ilnamen
AHTeJIOB M3Ka3a MHEHHE OTHOCHO OCBINECTBEHaTa paboTa U MOTHBHpA Mpe] Y4ICHOBETE Ha
kareapara OTIMYHA OlleHKa 3a paboTara Ha JOKTOPaHTA Ipe3 TO3H MEPHO.

Crnen obcwXkaaHe Ha H3HECEHOTO H3JIOKeHHME W oOmiara paboTa Ha JOKTOpaHTA,
KaTeJpeHUIT ChBET €AMHOJYINHO YTBBPAM OTYETa 3a BTOpara rofMHa OT OOYYEeHHETO Ha

penoBen nokropanT Mopnanka CamyH/pkreBa ¢ arecTallioHHa olueHKa OTiIryeH.

I'macyBanu: 9; 3a: 9; [Ipotus: 0; Beaaspxanu ce: 0;

Pemrenune: KC npeyiara Ha ®C:



Jla u3bepe yTBBpAEHUS OT Kareapa OpraHMvHa XWMHUsS OTYET 3a BTOpaTa rOAuHa OT
oOydenuero Ha penoBeH jaokropaHT HMoppanka JlumutpoBa CanynmxueBa ¢ OTimyHa

OIICHKA.

08.03.2023 rog. [IpoTrokomumk:

rp. [InoBauB (r. ac. n-p Mopnan Crpemckn)



MHEHMUE

Ot pou,. a-p NnameH AHrenos

OTHOCHO paboTaTa Ha JOKTopaHT MopaaHka iumuTposa CanyHa)KveBsa npes BTopaTa rognHa ot
pefoBHa AOKTOPaHTypa Ha Tema ,,CMHTETUYHM NOAX0AN KbM XMHONMHOBU, M30XMHOIMHOBYU U
XeTepOMHAEHOBM MPOU3BOAHM, OCHOBaHU Ha 6eTa-aAnKapboHMAHM Npekypcopu”

3a otueTHuA nepwuog 01.03.2022 — 01.03.2023 r. MopaaHka MonnoBa M3MbAHWM BCUYKM AEWHOCTU OT
UHAMBUAYANHUA CU NAaH. [loKTopaHTKaTa paboTu fobpe CbC cUcTeEMUTE 3a AIMTEPATYPHO TbpceHe Scopus
n Web of Science u Beue pasnonara c HeobxoamMmaTta UTepaTypa, 3a Aa 3aBbpLUN AnTepaTypHus ob63op
no AuceprauusaTa cu. U3sbplueHa 6e 3HaunTeneH obem eKkcnepumeHTanHa paborta. baxa nonyyeHu m
CMEeKTPa/HO OXapaKTePU3NPaHM MHOMKECTBO MEXOUHHU CbeAMHEeHUA W KpalkHU npoayktn ot 4-
XMHOIOHOB TUM, BKIKOUUTE/HO ABa NPUPOAHM NPOAYKTA OT 6akTepuaneH npounsxos. B cuTpyaHunyecTso ¢
KaTegpaTa no 6uoxvmusa U Mukpobuonorua Ha uonoruueckua GakynteT 6e npoBeseHO uscneaBaHe 3a
aHTMbaKTepManHo AencTene Ha 24 OT HOBOMOJy4YeHUTe 4-XMHONOHOBU NPOWU3BOAHM, KaTO TPY OT TAX
noKa3saxa 3HauuTeNIHa aKTUBHOCT cpelly pam-nonoxutenHu baktepuu (S. aureus). Npepcton aa 6bvaaT
pa3sWwmnpeHn U3NUTaHUATA 33 aHTUMUKPOOHO AEeNCTBME BbpXy MO-LUMPOK CMEKTbP OT MUKPOOPraHM3mM.
MpeacTou Cbllo Taka Aa 6bAaT NOAyYEHW NO-WMPOK Habop OT 2-ankun-4-xMHONOH-3-KapboKkcamuaHu
NPOU3BOAHW, KaKTO U fa 6bae No-06CTONHO U3cneaBaHa KETO-eHOIHATa TaBTOMEPUA MPU HAKOM OT TAX.
LLle 6baaT NPOABAKEHM 1 ONUTUTE 3a paslumnpsaBaHe Ha obcera Ha paspaboTeHna MeTog, 3a nNosy4yBaHe Ha
MO-CNOXHO  YHKLUMOHANM3UPaHN 4-XMHONOHOBM MPOU3BOAHM Npe3 ocTaBawiata roguvHa oT
anceprtaumaTa. KbM MOMEHTa pasnosiarame C JOCTaTbYHO JaHHU M € B X0 U3roTBAHe Ha nybaukauus, c
KOATO A3 NPeAcTaBUM CUHTETUYHUA METOZ M aHTUDaKTepuasHOTO AEWCTBME HA HAKOM OT NOoAy4YeHuTe
NPoAyKTU. YacT oT pesynaTtuTe Beye bAxa NpeacTaBeHun ¢ AOKNAA OT AOKTOPAHTKaTa Ha Wecrata Hay4dHa
KOoHdepeHLUMa 3a CTYAEHTU, JOKTOPAHTM U MNaam y4eHu ,MpeansBukaTencTsaTa B XMMUATAY, npoBeeHa

Ha 07-08.10.2022 r. 8 MY ,,Mauncuit XuneHaapckn“.

C orniep, Ha NOCTUrHaTUTE 10 MOMEHTa Pe3y/TaTh U OCTaBalLOTO Bpeme 3a 3aBbpLUBaHE Ha AUCepTaumATa,
npeanaram MbpBOHaYyasHO 33JajeHaTta AUcepTauMoHHA TeMa, Aa 6bae npomeHeHa Ha: ,CuMHTE3 Ha
XWUHONMHOBU NPOU3BOAHMU C NOTEHUMANHO aHTUbBakTepuanHo geiicreue”. Taka wwe 6baaT cTecHeHN U
npeumsnpaHn MbPBOHaYaNHO NOCTaBEHWUTE M3C/IeA0BATE/ICKM Lie/IM, KOETO Le HU NMO3BO/IM Aa HAacoYuM
YCU/IMATA CM CaMO BbpXy €AMH OT MbPBOHAYAJIHO MNAHUPAHUTE BUAOBE LENEBU CTPYKTYpU —
XUHOIMHOBUTE. [lopagy CXOACTBOTO Ha M3MOJI3BAHUTE METOAM, HAKOM OT MOCTUTHaTUTE npes nbpBaTta
rofivHa pesynTati, MMaliM OTHOLIEHWE KbM XETepOMHIAEHOBU NMPOU3BOAHK, Cblo moraT ga 6baat

BK/IOYEHM B AUCepTaumaTa Npu Taka npepopmynmpaHa Tema.



[lokTopaHTKaTa Cce BK/IOYM B Mpernogasartesickata pabota Ha KaTeapaTa, Kato wu3Bege 60 uvaca
NabopaTopHU ynpaxkHeHua. B aonbaHeHMe Ha ropensbpoeHoTo, npes u3MuHanaTa rogmHa MopaaHka

CanyHakueBsa nocellasa v Kypcose no BETX, npoBexaaHu B KaTeapaTa no opraHuyHa XMmus.

B paboraTta cu MopaaHka Monnosa npossasa roNsMo yCbpave U AWCUMMNIWMHA, NOCewwasa peaosHo
KaTeApeHuTe CeMUHapW U Ce NOAroTBs CTapaTesIHO 33 BCEKM OT TaAX. B 3ak/toueHmne, npeanaram a noayuv

OT/IMYHA OUEHKa 33 BTOpaATa rogmnHa Ot peloBHaTa CU JOKTOPaHTypa.

08.03.2023 r. HayuyeH pbKkoBoauUT

/ pou,. a-p eH-AHrenos /



FOOUWIWIEH OTYET

DokropanT: MopaaHka [iumutposa CanyHmpkuesa
Xumunyecku thakynreT

Kareppa: OpraHunyHia xumus

1. UsroTBsiHe Ha NUTepaTypHa cnpaBkKa.

JIutepaTypHarta cnpaBka Oe U3BBPILIEHO ¢ MOMOLITAa HA Hay4yHHUTe Oa3u AaHHU Scopus
u Web of Science oTHOCHO mo3HAaTUTE 0 MOMEHTa NOJAXOAM 3a KOHCTPYKIMs Ha
XUHOJIMHOBHU NMPBCTEHU cUCTeMU. be 00bpHaTO BHMMaHHe Ha XMHOJIMH-4-0HH, HMALIH
OTHOLUEHUE KbM pPa3pabOTEHUTE OT HaC METOAM. M3roTBEHUAT CIUCEK OT MyOnMKaluu
0e pasluupeH, KaTo ce BKJIIOYMXa U MyONMKalMK CBbP3aHM C METOAMTE 32 CUHTE3 Ha
KaKTO Ha XMHOJIMH-4-OHH, Taka U Ha XUHONUH-2-0HU. [Ipeacron no-noapoben ananusz
U cUCTeMaTU3UpaHe Ha myOiMKyBaHaTta WHGOpMaUus 3a LEJUTE Ha JTUTEpaTypHUS

0030p B AUCEpTALMATA.

2. EkcnepumMmeHTanHa pabora.

2.1. IIpunoxkenne Ha PYHKLUHOHATM3HPAHH OeTa-KeTOAMH/IH 32 CHHTE3 Ha

XHHO/IHHOBH NPOHU3BO/IHH.

Xwunore3ara, CTOsIa B OCHOBaTa Ha Ta3M 4YacT OT €KCMEepUMMEHTalHaTa HU paboTa e, ue
Moxke na Opae paspaborTeH 0Ol MOAXOJ KbM WIMPOK CHEKThP pa3lM4HO 3aMECTEHU
xuHONMMH-4-0oHu (IV) u (VI), umoctpupad Ha Cxema 1. To3m nmogxon usxoxaa oT JECHO
JOCTBIIHA M3XOJHH CBEIWHEHWS M YCIeUlHaTa My peanu3anus OM Mo3BoIMIA
MOJIy4aBaHETO Ha MHOXECTBO BEUIECTBA, MPEACTaBsABAlM MHTEPEC KAaKTO C
NOTEHLMaJIHAaTa cU OMOJIOrMYHa aKTUBHOCT, Taka M KaTo rpaJuBHU OJI0OKOBE 3a 10-CJIOXHU

CbCAUHCHUA.
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Cxema 1. XunomemuyeH obuj nodxoo0 3a rosny4yasaHe Ha XUHOMUH~4-OHU.

XHWHOJUHOBHSAT IMPBCTEH € 3aCTBIIEH B MHOXECTBO aJiKaJloMIH, IpOosABsABaIA pa3H006pa3Hn
OHOJIOTUYHU AKTUBHOCTH. CpCII TE3HU aJIKaJIOUWJIH Haﬁ--HOHyﬂﬂpCH € XMHHWHa, HU30JIMpaH 3a

wepBHM T Mpe3 1820 roguHa ot KopaTa Ha XMHUHOBOTO ABPBO. To# € 61 IMpoKo M3MoJI3BaH

3a JIeYeHHe Ha Masiapusi U 6aGe3no3a, npeId OTKPUBAHETO Ha MO-e()EKTHBHHU CPE/ICTRA.
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XuHUH AmoOuaxuH XropoxuH

Cpen OrpoMHOTO MHOrooOpasue OT OHOJIOTMYHO AKTUBHM XWHOJMHOBHM TPOM3BOJHK OT

NPUPOACH U CHHTCTUYCH IPOU3XO/, ocobeH MHTEPEC NPEACTABJIABA I'pyTiaTa Ha 4-XUHOJIOHHUTE.
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Jpyra uHTepecHa rpyna 4-XvMHOJIOHM € Ta3d Ha T.Hap. OaKTepHaH¥M KBOPYMHM CHUTHAJHH

MOJIEKYJIH.

o

(]

2-xenmun-4-xuHosnoH — aHmubuomuk npodyuupaH om Pseudomonas aeruginosa

Cy

o

2-neHmuri-4-xuHOMoH — K8BOPYMHa cuaHasiHa Mosekyna npodyyupasa om Alteromonas sp.

[loBeueTo OT MMKpOOpraHM3MMTe B TMpupojAaTa oOOpa3yBaT NPHUKPENEHH MHUKPOOHH
cboO1ecTBa, HapeyeHU Ouopunmu. Te momarar Ha MUKPOOPraHU3MUTE Ja Ce MPUCTIOCOOAT U
oLensABaT B HeGIaronpusTHa cpeaa. Pa3BuTHeTo Ha OMOQUIMHUTE ce peryiaupa 4pes ClOXKHa
MEXAYKIIETbYHA KOMYHUKALMs, BaKHA POJIs B KOATO Urpae T. Hap. ,,yCeT 3a KBOPYM™, KOHTO ce
peanusupa 4pe3 CeKpelMss Ha MalKd CUTHAJIHM Molekyinu. HamupaHeTo Ha MeXaHW3BM 3a
HapyllaBaHETO Ha Ta3d MEXIYKIeThYHa KOMYHHMKauus Ou momorHaiso B Oopbata ¢

naToreHHuTe 6ModuIMH.

Hsikon OT Te3u CcUrHaJHM KBOPYMHHM MOJIEKY/IM IIpUHAAJIe)kaT KbM rpynata Ha 4-
XMHOJIOHOBHUTE TMPOU3BOJHHU. TO3M THUIT aBTOMHIYKTOPH Ca W3CJIEABaHHM OCHOBHO mpu I'pam-
orpuuatenHus Pseudomonas aeruginosa W € J0Ka3aHO, Y€ €KCIpecHsTa Ha BUPYJIEHTHH
¢bakTopy Moxe Aa ce UHXMOHMpa 4pe3 Hameca B OMO-CHHTE3a Ha 2-XENTHI-3-XMAPOKCH-4-
xuHosoH. [1pu Bun Brukholderia sp. e HabnmojaBaHO TUPEKTHO aHTUMHMKPOOHa ielicTBUE Ha 4-

XHWHOJIOHOBH IIPOXU3BOJHHU CpPECILY FpaM—nonoxchean MHUKPOOPIraHHU3MH.

2.2 CuHTe3 Ha 2-MeTUn-4-XMHONOHM.

3a peanuzaumsaTa Ha CMHTETHMYHa cxeMma |, 3amo4yHaxme pabora ¢ -€eHaMMHOHM C METHJIOB
3aMECTUTE] IPY €HAMUHHHUS BBITIEPOAEH aTOM.

Kato wu3XxoaHM BellecTBa M3MOJI3BaXME JIECHO JOCTBIHHUA aUETOUETAaHWIMJ, KOHTO
noI0kMUXMe Ha KoHaeH3auus ¢ etunamud CoHsNH» B pastBopuren auxnopomeran CH2Clz

NpH CTaiiHa TeMmrepaTypa U pa30bpKBaHe Ha peaKLIMOHHATa CUCTEMa W MpPOABIDKEHHE Ha 12




yaca. CJ'IC,I[ OTHCMaHE€ Ha OTAe/iMjlaTa C€ MNpU peakiiyiATa BOoJAa IMOCPEACTBOM GCBBOJJ,CH

auHatpues cyndar NaxSOs, nectunupaxme pasrsopuresis (Cxema 2).
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Cxema 2: KOHOeH3auusi Ha B8-kemoamudu C emunamuH 00 B-eHaMUHOHU 2

[TonyuenuTe eHaMMHOHM OsiXa ¢ 100pH UyKMcTOTa M JOOUB, 0Tpa3eH Ha Tabnuua 1.

2 R R1 Oo6us %
a CHs CH2CeHs 84
b CHs CeHa4Cl 74
c CHs p-CeHsOCHs 89
d CHs CeHs 80

Tabnuya 1: dobusu Ha nony4yeHUmMe B-eHeMUHOHU 2

[Tony4yeHnTe eHaMMHOHHU OsiXa allWIMPaHU € 2-HUTPOOEH30UI XJIOpU/, B MPUCHCTBENE Ha N-
metuamopdonuns (NMM) u  TpaHcauuivpalius KaTaau3aTop AMMETHIAMUHONUPHUIUH
(DMAP) o nonyyaBaHe Ha o-allMJIMPaHU NMPOU3BOJAHM. PeakuusiTa npoBeJOXMe Ha cTaiHa

TeMIlepaTypa, Py HEMpeKbCHATO pa30bpKBaHe B NMpoab/keHue Ha 1 yac (Cxema 3).
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Cxema 3; ayunupaHe Ha B-eMaMUHOHU ¢ 2-HUMPOo6eH30un X1opud 00 MosyYyasaHe Ha a-ayunupaHu nPou3sooHU

om mun 3.




[Tonyyenure 10OUBHU ca OTpa3eHHu B Tabuua 2.

3 R R1 [No6uB %
a CHs CH2CeHs 75
b CHs CeH4Cl 85
c CHs p-CeHaOCH3 85
d CHs CeHs 93

Tabnuua 2: dobusu Ha a-ayunupaHu npouseooHU om mun 3

Crie/iBallia CTHIIKA B HAlIMs CMHTE3 e peayKLUHOHHa uuKkin3aums. Mscneqsaxme 1Ba pa3iu4Hu
M0AX0/a 3a PeAyKIMsi Ha HHUTpO-Tpynara — upe3 TpacepHO XHMAPOTeHHpaHe ¢ aMOHHEB
GopMHUaT B NPUCHCTBHE HA KAaTAIM3aTOP Nanaauil BbpXy BbIIEPO/L, KAKTO M € LIMHK B OLETHO-

kucena cpeaa (Cxema 4).
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CxeMa 4: pedyKmueHa YuKIu3auus 4pe3 mpaHcepHo XudpozeHupeHe ¢ aMoHUes hopMuam u Kamarnusamop
Pd; pedykyus ¢ Zn u ouemHa KucesnuHa 9o noslyyaeaHe Ha 4- XUHOMOHU 4

R= -CH3; R1= -CgHs, -CH2CsHs, -CsH4Cl, p-CeHsOCH.

IIpy ToBa XMPOTEHHUpAHE Ce PeAylMpa HMTPO Ipynara Ha o-alliIMpaHOTO MPOM3BOAHO 110
aMHHO rpyna. Ts arakyBa €HaMHHHMs BBIVIEPOJIEH aTOM, KOETO BOJM [0 MONyvaBaHE Ha
IMKIMYEH TPOLYKT — CHOTBETHUs 4-XMHONOH. Peakuusra npoBejOXMe @pH  CTaiHa
TeMIIepaTypa, ¢ pa3sTBOPHTE/ METAHOI ¥ pa30bpKBaHe B MPOABIDKCHHE Ha 4 yaca. [Tpu Te3n
ycioBus B ipumMep 4b 3aryGuxMe XIOpHHS 3aMECTHTEN Ha Tapa M03ULHs B OEH3eHOBOTO 51pO.
Iopany Tasu NPUYMHA, KAKTO M TOPaJ¥ MalKaTa PasTBOPUMOCT Ha HAKOM OT aLWIMpaHUTE
npousBoanu B MetaHon CH3OH, m3non3axme pefyKius ¢ OLETHa KHCENMHA CHsCOOH B
NPUCHCTBHE HAa LMHK Zn W pa3TBOPUTEN AMXJIOPOMETaH CH2Cl,. PeakiimoHHOTO Bpeme
cneauxme upes TLC, 10 u3uepnBaHe Ha u3XonHoTo BewecTso. Cren ¢untpysaHe,
peaKIMOHHATa CMec MPOMHXME TMOC/E/IOBAaTe/IHO C BOJa M pasToBp Ha HAaTpHUEB
XHMIPOTeHKapOOHaT, e[l KOETO €KCTaXMpaxMe C pasTBOPUTEN AMXJIOpOMETaH CH2ClL2 m

KOHLIEHTPHpaxMe upe3 JecTunanus. ITonydennre 1061BK Osixa 3a10BOIMTENHA. Tabnuua 3.




4 R R1 Ro6us %
a CHs CH2CeHs 71
b CHs CeH4Cl 68
c CHs p-CeH4OCH3 74
d CHs CeHs 68

Tabnuya 3: dobusu om 4-XUHONOHU 4

Taka MOJTy4YHuxme 4-XWHOJIOHM ¢ METHJIOB 3aMECTUTEJI Ha BTOpa MO3MLUA U Kap60xcaMm_'er

3aMECTHUTEN Ha TPETa NO3ULKA.

2.3. CuHTe3 Ha 1-ankun-4-XMHOSOHM C pa3nuyHa AbIDKMHA Ha BbrnepoaHara

Bepura B MbpBa NO3ULMA.

IlocTurnarure yCIeXH J1afioxa OCHOBaHHE Jia NMPOBEACM OIHUTH U ChbC 3aMECTUTEIH, Pa3IN4YHH
OT METHJIOB. 3a eJiTa, obaue 6sxa HEOOXOAMMH CHOTBETHUTE OeTa-keToaMUIM, KOMUTO 3a
pa3iyKa OT MPOCTUTE allETOalCTaMHUAN HE ca ThbpProBCKH AOCTBITHH BEUICCTBA. Ero 3amo camu
CHHTE3UpPaxXmMe HEoOXOJMMHTE HM H3XOAHM BeElIeCTEa C IOMOIITa Ha METOJ, NO-paHO

paspaboTeH B HawaTa uscieoBaTesicka rpyna (Cxema 5).

1. BocNHCH,CH,NH,
2. RCOCI, EtsN, DMAP
3. TFA / NaOAc

o o 0
H3CJJ\'JU\NHR1 - N rNH&

L, Ae

R1= Ph, CHQCHQP'\, H
R= alkyl, aryl

Cxema 5: 06wa cxema Ha mpu emarieH CUHMe3 Ha 6-kemoamuou.

U3non3BaxMe KaTo W3XOJHO BELIECTBO JOCTHITHMSA ALETOLETAHWIN/, KOWTO MOANOKHXME Ha
KOHAeH3alus ¢ Boc-MOHO3aIMTEH €THICHANAMMH JI0 NoJly4aBaHe Ha ChOTBETHHA €HAMUHOH.
B eran 2, auuaupaxme ¢ KMCEJIMHHH XJIOPHAHM C pa3jiiyHa AbJDKMHA Ha BbIJICpO/IHaTa BEpHra
Ha 3amecTuTesns R. B mocneacteue B ertan 3 u3BbpluMXMe a3za-Muxaen/peTpo-MaHHX0BO
paskbcBane ¢ TpudyopoouetHa kucenuna CF3COOH u Gydepupane Ha peakuMoHHaTa CMeC
¢ 3M Boaen pasteop Ha HatpueB aueraT NaOOCCHs3. Taka monyumxme HYXHUTE HH
KETOAMHIM C Pa3iMyHA Jb/DKMHA Ha BBIVIEPOJHATA BEpUra npu 3amecTHTens R c BuCOKkH

no6usu (Cxema 6).
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Cxema 6: ModpobHa cxema Ha cuHme3 Ha B-kemoamudu

Cnenpaiiky €Tanure B cXxema 1, OT IOJIyYEHHMTE KE€TOaAMHUIHM, Ype3 KOHACH3alMs ¢ CTHIaMHH

C,HsNH,, nonyuxme eHaMHHOaMU/IU 110 ONUTHA cXema 7.

Cxema 7: KOHOeH3ayus ¢ emunamMuH 00 8-eHaMUHOHU 2.

R= -C3Hy, i-CsHo, -CsH11, -C7H15, -CH2CeHs ; R1= -CsHs

Thit KaTo HAKOM €HAMHUHOHHM MOJYYHXME KaTO Macioo0pa3sHU NPOAYKTH, HHE NMPOBEAOXME
eKkcriepuMeHTH ¢ Apyru amunu Kato Metwiamud CH3NHz u npormnamun C3H/NH:z ¢ nen
MoJy4aBaHe Ha KPUCTAIHY BEWIECTBA M MOBHILIABaHE HAa PeaKLMOHHUTE 106KBHU. B mpumep 2e,
¢IAMHCTBEHO TPH €HAMHHMpAHE C METWJIAMUH MOJYYAXME KPHMCTaJeH €HaMMHOH C A00Bp

I00UB.

[Tonyuenute 106MBH ca OTpa3eHH B Tabnuua 4




2 R R1 Oobus %
a CsH7 CeHs 95
b i-CaHo CeHs 86
c CsHu4 CeHs 92
d C7H1s CeHs 98
e CH2CéHs CeHs 94

Tabnuya4: 0obusu Ha eHaMUHOHU 2

HOHy‘lCHPlTC €HaMUHOHHM aluJIMpaxme ¢ 2-HI/ITpO6E:H3PIOJ'[XJ10pPlII J0 CBOTBCTHHUTC O~

allMJIMpaHd TPOU3BOAHM B TmpuchcTBUe Ha NMM u katanuzarop DMAP, crnenpaiiku

pEaKLIMOHHUTE YCJIOBMS onucaHu no-rope. Cxema 8.

0
oo oy
NMM,DMAP,
~SNH © NO, R” XY “NHPh
o
N
o
R NEFR et 1h.
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Cxema 8: ayunupaHe ¢ 2-HumpobeH3ounxaopud 00 a-ayunupaHu npou3eodHu 3.

OnuTHUTE pe3yNnTaTu ca NOCOYEHHU B Tabnuia 5.

3 R R, Hobus %
a CsH7 CeHs 71
b i-CaHo CeHs 90
c CsH11 CeHs 93
d CrHis CeHs 90
e CH2CeHs CeHs 55

Tabnuua 5: 0obusu Ha a-auunupaHu NPoOU3eooHU 3.

Crneapa pelyKIMOHHA LMKJIM3aLMs Ype3 TpaHcPEepHO XHUAPOTeHHpaHe ¢ aMoHUeB (opmuar B

NPUCHCTBHE Ha Karanu3artop nanaauii Pd BBpXy BBIIIEPOA, KAKTO M C OLETHA KHMCEJIMHA

CH3COOH wu uuHk Zn. PeakuuoHHWTEe YCIOBHMs ca omucaHu mno-rope. llukimsaunmsra e

HJIIFOCTPpHUpPaHa CbC CXEMa 9.
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Cxema 9: : pedykmueHa YuKnu3ayus 4pe3 mpaHcgepHo xudpozeHUpeHe ¢ aMoHUes hopmMuam U Kamarnusamop
Pd; pedykyus ¢ Zn u oyemHa KucenuHa 00 rosyyasaHe Ha 4- XUHOMOHU 4

[TonyyenuTe peaklIMOHHM J0OMBH Cca ONKCaHU B TabnuLa 6.

4 R R1 Ho6us %
a CaHz CeHs 53
b i-CaHo CeHs 57
c CsHi11 CeHs 85
d C7H1s CeHs 63
e CH2CeHs CeHs 58

Tabnuuya 6: 0obusu Ha 4-XUHONOHU 4

[TosnyueHnute o-aumnvpaHy NMPOAYKTH, B CIEJBAllMs €Tan Ha Hawara pabora, cieaBaiKu
OMUTHA cXema |, MoJAN0oKUXMe Ha pa3KkbCcBaHe ¢ opTo-pocdopHa KucenrHa ¥ HarpsABaHe Ha
peakuMoHHaTa cmec npu Temneparypa 60°C. PeakumoHHOTO BpemMe 06€ YCTaHOBEHO
nocpeacteom TLC. I1pu ToBa nekapbaMomiiupaHe nojgyuapamMe eHaMuHoaMuz ot Tun S. Cxema

10.

“NH ©
R™ N7 ONHR, HyPO, “NH ©
o B RN
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Cxema 10: KUCeNTUHHO pa3kbceaHe ¢ opmo-gocghopHa KucenuHa 00 eHaMuHOHU 5.




[Tonyyenure eHamMmuHOHM OsiXa ¢ BUCOKa yucTOTa U J0OUBU. Tabnuua 7

5 R R1 NobuB %
a CsH7 CeHs 95
b i-CaHo CeHs 90
¢ CsHu1 CeHs 93
d C7H1s CeHs 90
e CH2CeHs CeHs 80

Tabnuuya 7: dobueu Ha B-eHaMUHOHU 5

Cnenpa peaykuus ¢ Bogopoa Hz B npuchecTBre Ha nanaauid Pd BepXy BBEIIEpoa MM OLETHA
kucennHa CH3COOH u uuHk Zn,Taka ycnsxme Aa Mojay4uM 2-3aMecTeHUu-4-xuHooHu.Cxema

11.
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Cxema 11: peGykmueHa yuknusayusi 0o 4-XxuHonoHu 6

OnutHM pe3ynraTu- Tabnuna 8.

6 R Do6us %
a CsH7 55

b i-CaHo 87

c CsH11 73

d C7H1s 54

e CH2CgHs B

Tabnuya 8: dobusu Ha 4-XUHOMOHU 6.

ITo TO31 HAYMH MOJYYMXME CHHTETHYHUTE aHAJIO3H Ha TIPUPOJHUAT aHTUOHOTHK NPOAYLMPaH
ot Alteromonas sp.- 2-NeHTHIXUHOJIUH-4-0H, ChbeJUHEHHE 6C U KBOPYMHA CUI'HaJIHA MOJIEKYJIa
npoayuupasa ot Pseudomonas aeruginosa 2-XeNTHIXUHOINH-4-0H, cheIuHeHKE 6d.

CobenuHeHne 6e ChINO € U3BECTHO, Y€ ce Mpoayuupa ot Pseudomonas aeruginosa, HO HUE He

yCrsaxMe Ja ro CHHTE3HpaM€ B 4YUCT BHA. PaGorata MM B Ta3ud Hacoka npoab./rKaBa.




CrpykTypaTa Ha BCUYKH CUHTE3MpaHM OT Hac CheIMHEHUA N0 BpeMe Ha Hamata pabora, Oewe

norebpzeHa upe3 SIMP ananus. Kato npumep moxem aa nocouum AMP-cnekTbpa Ha 4-

XHWHOIJIOH € XENTHJIOB 3aMECTHUTEJ Ha BTOpa U Kap6oxcaMu11eH Ha TpETa IOo3uLus.
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lonsma wact ot CHHTE3UpPAHHUTE OT Hac 4-xuHOJNIOHH Osixa mnoguokeHd M Ha MUY

CIIEKTPOMETPHUYCH aHaAJIM3.

2.4, CuHTe3 Ha 4-XMHOMOHMK, C BapupaHe Ha 3aMeCcTUTenuTe BLB BTOpPa U TpeTa
NO3ULUMN.

Cnen ycnexa Ha Hamata paGoTa ¢ MPUMEpHUTE A0 TYK, HHE 3allOYHAXME EKCIIEPHMEHTH C
W3XOJIHH KETOAMM/IH, 3aMECTeHH ¢ 3aMecTuTeNH R 1 R ¢ paznuyHa 1bkuHa Ha BBIIEPOAHATA
Bepura no cxema 6. [Tomyuuxme keroamuau, npu kouto R=-C7His u Ri=p -CeH4OCH3; p -
CsH4Cl. Cnen xoHaeH3alMs ¢ €THIAMHH MOJIyYUXME ChHOTBETHUTE €HAMHHOHH, NPH CHILUTE

peakioHHU ycnoBus. Cxema 12.
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Cxema12: KoHOeH3auus ¢ emunamuH 00 8-eHaMUHOHU 2.

OnuTHMTE pe3yTaTH ca ONUcaH| B Tabauua 9.

2 R R, Aobus %
a C7H1s p -CeH4OCH3 89
b C7H1s p -CeH4Cl 90

Tabnuya 9: dobusu Ha B-eHaMUHOHU 2.

Cnenpaiiku ONMTHa CXeMa 1, allMJIMpaxMe IOJIYYCHUTE C€HaMHUHOHH, I10 OIHMCAHUTC

peakuoHHu ycnoBus. Cxemal3.
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Cxema 13: auunupaHe ¢ 2-HumpobeH3ousnxopud 00 a-ayunupaHu rnpousgoodHu 3.

Jlo6usuTe ca oTpa3enu B Tabnuua 10.

3 R R1 Do6ue %
a C7H1s p -CeéHaOCH3 88
b C7H1s p -CsH4Cl 98

Tabrniuya 10: dobusu Ha a-ayunupaHuU NPou3eodHuU 3.

B mocneaHus eranm OT CHHTE3a- pPeAYKLIMOHHA ULMKIH3alys, IMOTy4IHXME xKenaHure 4-

xuHoJioHu.Cxema 14.
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Cxema 14: pedykmueHa yuknusayus 00 4-XUHO/OHU 4




OnuTHMTE pe3ynTaTH ca npeAcTaBeHy B Tabauua 11.

4 R R1 Do6us %
a CrH1s p -CséH4OCHjs 97
C7H1s p -CeH4Cl 63

Tabnuuya 11: dobusu Ha 4-XUHOMOHU 4.

Peaykumsita npoBegoxme upe3 TpaHchepHO XHAPOTeHHpaHe ¢ aMOHHEBR (opMmHaT B
NpUChCTBUE Ha Katanuzatop Pd, kakto u ¢ Zn u ouerHa kucenuHa. B npumep 4b, npu
peaykuus ¢ aMoHHeB Gopmuar ¢ karanuzatop Pd, monyunxme cmec ot 4-xuHoNnoHH. To3u (akr
YCTaHOBUXMeE MocpeAcTBOM HampaBeHUs AMP-ananuz. EAMHUAT OT NpoayKTUTE € C XJIOpEH
3aMECTUTEJl Ha Mapa-no3uuus B OEH3€HOBOTO S/IpO, a APYTUAT € C HE3aMeCTeHO OEH3EeHOBO
aapo. CpaBHUXMe CNIEKTbpa Ha 4-XMHOJIOHA MOJIyY€eH Ype3 peAyKLUHMs ¢ Zn ¥ OLEeTHA KUCeJIMHa
M YCTaHOBHMXME,4€ IJIOTO KOJMYECTBO OT MpoAykTa e 3amazuwio Cl-zamectuten Ha napa-
no3uuus. Te3u HalM HaOIOIEHUs ce MOTBBPAMXA ClIE/] KaTO pa3/ie]IMXMe CMecTa 4-XMHOJIOHU
nojy4deHa npu TpacdepHo xuaporenupane ¢ nomounra Ha HPLC u cpaBHuxme BpemeHara Ha

3abpKaHC HA KOMIIOHEHTHUTE Ha CMECTTa U Ha YACTHUA ITPOAYKT, CBOTBETHO!:

PenykunoHHu ycnoBus t R
4
b H2/ Pd 10,77
cl
o o /@/ 8,38
@fj:%‘ CH3COOH/Zn 10.08
N CrHys
H
4d H2/ Pd 8.40

CH3COOH/Zn

? 2
N
L
N C;H
H 715
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4d-peaykums ¢ Ho/ Pd; pegykumus ¢ CHsCOOH/ Zn

Hamara CKCIIEpUMCEHTaJIHa pa60Ta npoabJDKaBa € LeJ1 ONTHMH3HPAHE Ha PEeaKIMOHHHUTE

YCJIOBHA 32 IOJIy4yaBaHE Ha I10-BHCOKa YUCTOTA U 110614“!‘..
3.IlpenogaBaTesicKka AeHHOCT.

[Ipe3 usMuHanata yueGHa roiMHa BOAMX YNPaXHEHHUs 110 OpraHU4Ha XMMHs Ha CTYCHTH CbC
cneuuanHoct- O6yuenue no [Npupoanu Hayku- nenaroruyecky npodui 3a104Ha 4 pejosHa

dopma Ha 0OyueHHEe, KAKTO H Ha CTYCHTH ChC CNELIMaIHOCT buonorus u Xumus“.

4. ipyru
B3ex yuactue B lllecrata HayyHa KOH(EPEHLHUs 3a CTY/ICHTH, JOKTOPAHTH ¥ MJIaAM YCHH

.TIpemusukatencreara B Xumusra“. [Tocemasax kypc no BETX, soaen ot aou. [lanbo.

Hayuen pbkoBoauren:. , AR W N\ VT O A SO
oil. J1-p [namen Axrenos/
07.03.2023 r.

[1noBauB




QO Xumuuecku Gakyamem

KareqjpaOPITAHUYHA XUMU A

a0

JO1l. 1-P BECEJIUH KMETOB
JEKAH

HA XUMHWYECKHA ®AKYJITET
NMY“TIAUCUNA XUJIEHJAPCKHU“
IJ1IOBIUB

JOKJIAJ
ot npod. a-p Unusn NBaHos
pbKOBOAMTEN KaTeapa OpraHuyHa XUMHS

YBAXKAEMH I'-H KMETOB,

Ha ocHoBanue un. 20 (4) or IlpaBunHMKa 3a pa3BUTHETO HA aKaJEMHUYHMS CHCTAB HA
[InoBauBcKkus yHuBepcuTeT ,,Jlauchii XuaeHAapcku™, Mo a BHECETE BbB @akynTeTHUS! ChBET Ha
XuMuueckH paKyITeT, npe/IoKEHHE 3a PELICHAE 3 NPOMSIHA HA TeMATa Ha AMCEpPTALMOHHHS TPYA Ha
penoBeH JOKTOpaHT Hopnanka JumuTpoBa CanynpxueBa ot ,,CHHTETMYHHM MOAXOAU KBM
XMHOJIMHOBH, M30XMHOJIMHOBH M XETEPOMH/CHOBH MPOM3BOIHHM, OCHOBAHW Ha GeTa-IMKapOOHMIIHH
npekypcopu”, Ha ,,CHHTE3 Ha XHHOJIMHOBH MPOM3BOAHHU C MOTEHIMATHO aHTUOAKTepHAHO JeHCTBUE®,

IIpunosxero, npenuc ot npotokon ot 3aceaanue Ha KC Ha kat. OpraHiyHa Xumus.

C yBaxxenmue,

nPO®. I-P 1 NBAHOB
PorroBoauTen karenpa Opranuyna Xumns



MPEIMUC-U3BJIEYEHUE
ot potoxos Ne 353/08.03.2023 roa.
3acenanue Ha KC

Ha Kareapa“Oprann4Ha Xumus’

Iy II. Xunengapcku”

IIporokoa Ne 353

Ha 08.03.2023 rox. ce mnpoBelne 3acelaHMe Ha KaTeIpeHUss ChbBET Ha Kareapa
“OpranvvHa XuMus .

OO0 cheTaB Ha KatenpeH cbBeT - 9. [IpucherBar 9: npod. a-p Unusa Misanos, nom. 1-p
Pymsina bakancka, nom. n-p Crena CrarkoBa-AbGerxe, gou. A-p Ilnamen Axrenos, nou. a-p
Crosinka AtaHacoBa, ri. ac. A-p Cranumup Manonos, ri. ac. a-p Jumutsp boxwuiios, ri. ac.
1-p Mopnan Ctpemcky u 1. ac. 1-p Muna Tomoposa. OTChCTBAIIH HAMA.

Heo6xonum 6poii 3a monoxuteneH u3oop 6.

JlHeBeH pen:
1. Texyuy;
2. Paznu.

ITo 1.1 ot nHeBHHs pex Ha ocHoBaHue wi. 20 (4) ot IlpaBunHuKa 3a pa3BUTUETO HA
aKaJieMUIHHsl ChcTaB Ha [lmoBauBCckus yHuBepcuter ,[lancuit xunengapcku, ppKOBOJIUTEN
kareapa Opranndna xumusi, mpod. 1-p WnusH VBaHoB BHece NpeUioKEeHHE 3a MPOMsHA HA
TeMara Ha JHCEPTAMOHHHS TPyl Ha peIOBeH JOKTOpaHT Mopnanka JIummtpoBa
CanynmkueBa or ,,CHHTETHYHH TIOAXOJM KbM XHUHOJMHOBH, W30XMHOJIMHOBH U
XETEPOUH/ICHOBH TIPOM3BOHHM, OCHOBAHU Ha OeTa-IuKapOOHWIIHM IpeKypcopu”, Ha ,,CHHTE3
Ha XUHOJMHOBY ITPOU3BOIHHU C MMOTEHIIMATHO AHTHOAKTEPUAIIHO JeHCTBUE".

Cnen oOchXmaHe, KaTeAPEHHWST CHBET €IWHOMYIIHO TpUE TPEIOKESHUETO 3a
IpoMsiHA Ha TeMaTa Ha JIMCEPTAIMOHHHS TPy Ha peIOBeH JOKTOpaHT Mopnanka
CanyHnpxuena.

I'macysamu: 9; 3a: 9; [Ipotus: 0; Be3aspxanu ce: 0;

Pemenwne: KC npennara na ®C:
Jla noTBBp/AM HalpaBeHaTa MPOMSsiHA HA TEMATa Ha UCEPTALlMOHHMS TP/ HAa PEAOBEH
noktopanT WMopmanka JlumutpoBa CamynmpkueBa 0T ,,CHHTETHYHHM NOIXOAH KbM

XHWHOJIMHOBH, HW30XWHOJMHOBH M XCTCPOMHIACHOBHU MPOWU3BOJHHU, OCHOBAaHW Ha Oera-



TMKapOOHWIIHA TIpeKypcopu”, Ha ,,CHHTe3 Ha XHHOJMHOBH INPOU3BOJHH € HOTEHIHAIHO

aHTHOAKTepUaHO AeHcTBUE .

08.03.2023 roz. [IpoTokomunk:

rp. [InoBauB (. ac. 1-p Mopnan CtpeMcky)



[o [lekaHa Ha X®

npu MY “Mancui Xunengapckn”
Tyk

JOKNAQL
oT pou. a-p Kupun Cumutynes

PbvkoBoauTen Ha kategpa “AHanNUTUYHaA XMMUA U KOMMIOTLPHA xumna”

YBaykaemu r-H [lekaH,

Ha 3acepaHve Ha KaTegpeHus CbBeT Ha kaTegpa “AHanuTuyHa Xumna w
KOMMIOTbPHA XUMUs”, NPOBEAEHO Ha 17.03.2023 1., 6e pasrnegaH omvyembm Ha
3adoyen OokmopaHm [epzaHa Wnueea TaHyeea 3a mpemama 200uHa om
dokmopaHmypama u. B saceaaHneTo y4actsa Hay4HWUsi PbKOBOAMTES HA AOKTOpaHTa —
nou. A-p Hukonait Koyes, koiTo 3anosHa yreHoBeTE Ha KaTegpaTa CbC CTaHOBULLIETO CU
OTHOCHO M3BbPLUEHUTE AEAHOCTN OT AOKTOpaHTa ¥ npeanoxu ouexka OTnu4eH (6) 3a
TpeTtaTta roguHa Ha AOKTOpaHTypaTta. Cnep obcbx/aHe Ha NpeAcTaBeHnTe pesyntati,
OTYETHT U OLleHKaTa Ha Hay4HWs pbKOBOANTEN Bsixa eauHOAYLLHO NpueTu ¢ 6 rnaca SSA"

Monsi ®C Ha X® 0a ymebpdu omyembm 3a mpemama 200uHa om oby4eHuemo
Ha dokmopanm ep2aHa Nnueea TaHyeea c oyeHka OmunudyeH (6).

Mpunaram:

1. Mpenuc-u3BneveHne oT KaTeapeHns CbaeT,
2. OT4eT Ha AOKTOpPaHTa;

3. CTaHOBMLUE Ha Hay4YHUA PBKOBOAUTE.

'/
4 /

17.03.2023 . Pwkooguten KAXKX: p [l J
/pou. a-p Kupun C nvutynes/

-



[Ipernuc-u3BICUCHUC
ot 3acenanue Ha KC

Ha Karejpa “AHaIMTHYHA XUMUA U KX”
or 17.03.2023

[TPOTOKOJI Ne 5

Ha 17.03.2023 r. ce mpoBele 3ace/laHHe Ha KaTeApeHUs CBBET Ha
Kareapa “AHaINTHYHA XUMHS ¥ KOMIIIOTbPHA XAMUS .

O61 cheTaB: 12

Cn. Llonesa, JI. KaitHapoBa, A. Xpucro3osa — B yyXKOUHa,

Penyxuust — 9 gy, [IpuceCTBar 6

OTcbeTBAaT: TepBZﬁﬁCKI/I(KOMaHIII/IpOBKa),]ﬂCOpFI/IeBa u CTOHMII0B-4aCOBe

JIHeBeH pea:
1. Otuer Ha nokropanT ['eprana Tan4uesa
2. Y4eOHU BBIIPOCH
3. Pasum

[To Touka 1 oT QHEBHMs pel Oe pasriielaH omuembvm HA 3a004eH
ookmopanm Tepzana Hnueea Tanueea 3a mpemama 200uHa Om
dokmopanmypama u. B 3aceflaHieTo yqacTBa HayqHIA PBKOBOAUTEN Ha
noKTopanTa — jol. A-p Huxoma# KoueB, KOWTO 3arlo3Ha WICHOBETC Ha
KaTefpara CbC CTAHOBHINETO CH OTHOCHO H3BLPIICHUTE JEHHOCTH OT
JOKTOpaHTa U IPEJUIOKH OLCHKA OrnuueH (6) 3a TperaTa rojuHa Ha
noktopanTypara. Criesi 00ChXK/1aHe Ha IIPeICTABEHATE pe3ynTaTi, OTYEeTHT
¥ OLICHKATA Ha HAayYHMs PHKOBOIUTEN OsiXa IPUETH C 6 riaca ,,3a‘“.

IIpeonazame @C na XP oa ymebpOU omiemvm 3a mpemamda 200Una
om o00yueHuemo Ha OOKMOpPaHm I'epzana Hnueea Tanuesa ¢ oUeHKa
Omuauuen (6).

¥ S

17.03.2023 [IpOTOKOJIHPAT: \(\é\“\\\)\i
/T1.hanaGanoBa/




MHEHMUE

3a paborara Ha I'eprana Wiauesa TanueBa

JIOKTOPAHT Npv XHUMHYECKH (paKysITeT, KaTeapa AHaJIUTHUHA XUMHSI 1 KOMITIOTBPHA XUMHUsA
IMepuoa: 01.03.2021 - 01.03.2023

OTyeTHUAT Mepuoj oT paborara Ha ['eprana Tanuepa 0OXBalla ABe KajieH1apHu roaunu (2021-
2023) mopaaM NpeKbcBaHE Ha JOKTOpaHTypara Mo JIMHHA MPUUMHK, KOETO obaye He ce ¢
OTpasujio Ha TEMMOTO Ha paboTa W He € HaMajiuio e(peKTUBHOCTTA HA Hay4yHO-
u3csenoBaresnckara aeiHoct. [Ipe3 Tperara rojinHa ot paboTaTa no auceprauuira cu, ["eprana
TanueBa TpPOABIKK CBOSITA W3CJIEN0BATE/ICKA JeIiHOCT, KaTo ca nporpamMupanu codTyepHi
Moy Ha Python, efeKTpoHHH OeeKHHULM Jupyter Notebook 1 KOMIOHEHTH 3a aHaMTHYHATA
nnardopma Orange. PaspaboTeHnTe MOLY/H ca TECTBAHH W TIPUIIOKEHH 3a 00paboTka M aHaIns3
Ha JaHHM 3a HAHOMATEpUa MO HAKOJIKO roJIEMH Epponeiicku npoekra. B nepuoja 2021-2023
rogMHa e nyOiMKyBaHa CTaTtus B CIIMCAHMETO Molecular informatics ¥ r1aBa OT KHUra,
MpeAcTaBeH| ca JTOKIaL U MOCTEpH Ha €1HMH MEXK/IyHapOJIeH 1 Ba Hay4HH (opyma B bbarapwus.
[Tpe3 u3MUHAIMA TIEPUOJ JOKTOPAHT TanueBa MPOABIDKK HA TIOBHILABA CBOMTE KOMIETECHLUMHI B
obiacTTa Ha AKMCepTalusTa, KaTo yvacTBa B MHOMKECTBO paGoTHu cpema no Esponeiicku

MPOEKTH, CHELHMaTM3UPaHn KypcoBe Ha o0yueHKe 1 OHJIAH MEKIYHApOHH yeOuHapu.

[Npe3 TpeTata rojuHa OT paborara Mo CcBOATa noktopanTypa, ['eprana TaHuepa YCMCUIHO €
W3MBJIHKMIA 3a7a4uTe OT yveOHaTa, Hay4yHO-METOAMHECKATA, negarormyeckara M Hay4Ho-
W3c/Ie0BaTeNCKaTa AeHHOCTH, 3a/I0KEHH B MHAWBUYAJIHHA TLIaH. Bb3 OCHOBa Ha MOKa3aHUTE
pe3yNTaTd OT TpeTara roJuHa, Mpernopbysam KaTeJpeHUAT CbBET Ha Kareapa AHAIMTHYHA

XUMHS ¥ KOMITIOTbPHA XUMHKs /1 1a]1€ Ha JOKTOPaHT ['eprana TanuyeBa OLICHKA OT/IHYeH.

\
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/
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IMOBJIMBCKN YHUBEPCUTET “TIAMCHU XUJIEHJAPCKI”
XUMNYECKHN ®AKVIITET

TOAMWIEHO TYET
ot ['eprana Nnuesa Tanuesa - TOKTOpaHT pu XUMUYECKU (HAKyITET,
Kareapa “AHalUTHYHA XUMUS U KOMIIIOTbPHA XUMUS~

3a mepuoaa 03.2021 - 03.2023 r.

nata Ha 3anucBafe B joktopantypa — 01.03.2019 r., 3anmoBen Ne P33-936 ot 20.02.2019 1.
Jata Ha TpaHc(opMHpaHe Ha peloBHATA TOKTOpaHTypa B 3ag04Ha gopma - 01.02.2023 r.,

3anoBen Ne PJ[-21-198 ot 26.01.2023 r.

O6unact Ha Buclue oOpa3oBanue - 4. [IpupoiHu Hayku, MaTeMaTHKa U UHPOpMAaTHKa,

[Tpodecnonanno Hanpasienue - 4.2 XUMUYECKU HAYKH, JOKTOpCKa mporpama -
TeopeTnuna XuMust

Tema Ha gucepTanMoHHAaTa pabdora:

,,Hpuﬂoofcenue Ha Memooume HA XUMUUHAMA uud)opmamuka npu My;imuKOMnROHEeHMHU

cyocmanyuu u HaHomamepuanu “
YrBBpaena or @C, nporokoa Ne 205 ot 14.02.2019 r.

I. O0y4enue

1.

VYuacTtBax B paboTHa cpemia no npoekT Nanoinformatix u ceMUHapu ¢ JUCKYCHH B o0iacTra
Ha 00paboTKaTa Ha JaHHW 32 HAHOMAaTepHaIH, KOUTO ce rmpoBenoxa Ha 10.03.2021 r.

VYuacTBax B yeOuHap KbM eBporeiickus mpoekt NanoCommons Ha Tema: ,,Online SPARQL
Access to WikiPathways and AOP-Wiki Webinar®, koiito ce mposene Ha 23.03.2021 r.

VYuactBax B omyaiin oOyudenne kbM OntoCommons Ha Tema: ,,Top-Level and Mid-Level
Ontologies Multi-Disciplinary Workshop“, koero ce mpoemoxa na 25.03, 29.03 wu
08.04.2021r.

VuactBax B yeOuHap KbM eBpormeiickusi npoektr NanoCommons Ha Tema: ,,Online QSAR
Modelling Hackathon by Easy Access to Jagpot: Deploy your model as a web service in a few
minutes*, koitro ce mposeze Ha 13.04.2021 r.

VYuactBax B yeObunap EuroNanoForum 21, opranmsupan ot Nano Safety Cluster Ha tema:
,» 1 he delivery/usability of S(S)bD for science, regulators and the industry*, koiito ce mposene
Ha 04.05.2021 r.

VuactBax B oHnaiiH kodepenims, opranuzupana oTNIH (National Institutes of Health, USA)
c tema: ,,Virtual Workshop on Reaction Informatics“, xosito ce mpoene B mepuoaa 18 —
20.05.2021 r.

PerynspHo mpoBexaaxme IUCKYCHHM C Hay4YHHS MU PBKOBOJUTEN, HAa TEMHU CBbpP3aHU C
U3BIMYaHe U 00paboTKa Ha JaHHU 38 XUMHYHH CYOCTaHIWH, TEXHH HAHOPOPMHU U METOAHM 3a
MOJEIIUPaHE.

VYuactBax Ha 19-Ta MexxayHapoaHa koH(pepennus 3a QSAR, xosTo ce mposeae B mepruoaa oT
07.06.2021 r. go 10.07.2021 r. Kondepenuusra e opranusupana csBmectHo ot ICCA - Long
Research Initiative (ICCA - LRI), AMepukaHCKOTO APYKECTBO 3a KJICThYHA M M3YHCIUTEITHA

1



tokcukosorusi (ASCCT) m AMepukaHCKaTa areHIMs 3a ora3BaHe Ha okomHara cpema (US
EPA).

9. VYcmemHo 3aBBPIIMX TPHU KBAIM(UKANMOHHU Kypca 3a NPOPECHOHATHO OOYYCHHE II0
mporpama JI4 3a gact oT mpodecus mporpammct ¢ obmo 224 gaca B Hampasienus Python
Advanced, JS Applications, JS Advanced.

1. YuacTue B HayuHu popyMH M pa3npocTpaHeHHe HA HAYYHH Pe3yJITaTu

1.

B3sex yuactre Ha cemunap Ha pupma ACM?2 ¢ octep Ha Tema: FAIRIfication workflow for
integrating nanosafety data: eNanoMapper database, koiito ce mposeze Ha 02.06.2022.

Bzex yuactue Ha MexayHapoaHa kondepenuus SciDataCon-IDW Seoul 2022, International Data
Week ¢ noctep Ha Tema : FAIRIfication workflow for integrating nanosafety data: eNanoMapper
database, xosito ce mposene B niepuona 20 — 24 06. 2022.

Bsex yuactue Ha 6-Ta HaydHa KoH(pepeHIHs 3a CTyIeHTH, JOKTOPAHTH 1 MJIaIA yYSHH
,IIpenu3BuKatencTsa B Xumusita”, ¢ moctep Ha Tema: Electronic notebook for nanosafety data
interactive preprocessing analysis and visualization, xosto ce mposene B mepuona 7 - 8 10. 2022.
[Ty6nukyBaxme cratus: “Ambit-SLN: an open source software library for processing of chemical
objects via SLN linear notation”, Molecular Informatics 21.08.2021
https://doi.org/10.1002/minf.202100027

[Ty6aukyBaxme riaBa cbe 3arnasue ,,FAIR Data Model for Chemical Substances: Development

Challenges, Management Strategies, and Applications* B kuura Data Integrity and Data
Governance (intechopen) 09.01.2023.

. IIpenogaBaTesicka 1eifHOCT

[TpoBeOX AMCTAHIMOHHM YIPaXHEHUs 1o auciuiuinHara JiuneitHo n HenuHeliHO Mozenupase,
KaTo 3a [[eJIMTe Ha 00y4deHUeTo Osxa pazpaboTeHu enekTpoHHu TedTepu Jupyter Notebook.

. PaGoTa mo nucepramusita

Cb31aBaHe M TecTBaHe Ha eJleKTpoHHHU Oene:xknumm Jupyter Notebook 3a m3Bimuane Ha
JaHHM, W30paHH OT MOTpedMTess, OT 0azaTta JaHHH Ha eNanoMapper, ype3 REST API
3asBKH M IOC/IEIBAIA IPOBEPKA HA MBJIHOTATA HA TaHHHUTE.

ExcriepuMeHTanHNTE JaHHM ca B OCHOBaTa Ha pabOTHHTE MOTOIM 32 00paboTKa Ha MHpOpMAHS TpU

OTICHKAa Ha pHCcKa OT ymorpebara Ha HaHoMmarepuanu. Okono 80% OT BpeMeTo W yCWIHsITa Ce

WHBECTUpAT 3a chOupaHe, (GUITpUpaHE W TOATOTOBKA Ha JaHHUTE 3a aHau3. EdeKkTHBHOTO

U3BJIMYAaHE HA JJaHHHU IMO3BOJIsIBA HA YYCHUTC 1a Q)opMmepaT MIpaBUJIHU XUIIOTE3W U Aa Cbhb3AaBart I10-

no6pu moxmenn. eNanoMapper (https://search.data.enanomapper.net) e miardopma ¢ 0TBOpeH KO 3a

yIpaBJIeHHEe Ha JaHHU 32 XUMHYHH CyOCTaHIIMH, KOSTO Tpeanara wHTepdeiic 3a H3BIUYaHE Ha

nH(popMaIus 3a 6e30MacHOCTTa Ha HaHOMaTepuain, chooOpaseH ¢ FAIR mpuHnmmnmre u pasmonara ¢


https://doi.org/10.1002/minf.202100027
https://search.data.enanomapper.net/

In [1@]:

In [11]:

In [13]:

out[13]:

BB3MOXKHOCT 32 HaMHpaHe, IOCTBII M OIEpaTHBHA CHBMECTHMOCT Ha MAaHHM 3a (PU3MKOXMMHUYHH
CBOIicTBa, OMO-HAaHO B3aMMOAEHCTBHUS, €KO-TOKCHYHOCT U TOKCHYHOCT HAa HAHOMAaTepHaIH.

Pa3zpaboTuxmMe 1Ba eneKTpOHHU OelleXHUKA 3a W3BIMYaHE HA JaHHU OT O6a3arta mamau €NanoMapper
ype3 REST API 3asBku 3a mepcoHaNM3UpaHO W3BIMYAaHE HA JAHHUW, BH3yallu3alus, o0paboTka Ha
JTaHHM ¥ TIPOBEpKa Ha IBJIHOTAaTa Ha JaHHUTE. EnexTpoHHHTE OenexHUIM ca pa3paboTeHH Ha e3HKa
Python. B Hactosimute enekTpoHHM TedTepu ¢ m3non3BaHa Python GuOmmoTekaTa ¢ OTBOpEH KOI

pyNanoMapper, xosito ynecusisa REST APl 3asBkure.

1.1 OyHKIMOHATHOCTH Ha eJeKTPOHHUS OejleKHMK 3a W3BJIMYaHe, 00pa6oTka u

BHU3ya/iM3alnus Ha JaHHH 3a HaHO0e30MACTHOCT.

EnexTpoHHHAT OCNEXHUK aBa BB3MOXKHOCT 3a JUHAMHYHA CEJEKLUS Ha CK3eMIULIpU OT OaszaTa
JaHHW W TaOJWyHa BU3yaiu3alus Ha MeTa JaHHU 32 BCHYKH CYOCTaHIIMM C TEXHUTE YHUKAIHU
UICHTU(HUKATOPH, OHTOJIOTMYHM W TPHBUAIHM HamMeHoBanus (durypa 1). B mombineHwe,
CJIEKTPOHHUAT TedTep pasmnosiara ¢ (yHKIHOHAIHOCT 3a CEJIEKTUBEH CKCIIOPT HA JAHHU 3a €IHA WIIN

MHOX€eCTBO cyOcTaHIuy, Oa3upaH Ha u30paH THI uaeHTUduKaTop (purypa 2).

Get all substances from choosen database instance

1 display(db_id) | display(db_id)
Public Database ID: | nanoregf V| Public Database ID: | nanoreg1 v
nanoreg1
1 subs_uuids_query = get_all subs(db_id.value) . nanoreg2 3
1 subs_uuids_d enanomapper id.value)
1 subs_uuids_data = get_subs_uuid_data(subs_uuids_query)
1 df_uuid = pd.DataFrame.from_dict(subs_uuids_data)
1 df_uuid.head(18)

uuid public_name substance_type name
0 NNRG-2ch3446e-cocd-2472-4519-e06fa3aach50 Ag@IIT NPO_1892 Ag 20 nm
1 NNRG-9204c38f-ac08-e003-bd75-97239871d602 Au@PBPK NPO_401 AUt mm CHEBI-18246
2 NNRG-279ac25c-0008-7246-461f-d55b8bc4 1621 CeO2@PBPK  ENM_S000006 Ce02 140-2( : E::g:—gi:ig
3 NNRG-12280ada-4509-adc0-df3b-125307b1265F JRCNMO1000a  CHEBI_51050 NM-100 (TiO2 50-15 =§:22H;::3;
4 NNRG-251b2e58-4105-0643-3016-314b431171e2 JRCNMO01001a  CHEBI_51050 NM-101 (TiO2 : E::ﬁ:_iggzgg
5 NNRG-Obddde23-1c43-ebd3-fT06-c4476037e6dc  JRCNMO1002a  CHEEI_51050  NM-102 (Ti02 21-2 = Criepl 3311
CHEBI_33418
6  NNRG-818defer-5c98-5bb4-b08f-0eafa5730ble JRCNMO1003a  CHEBI_51050  NM-103 (TiO2 24. == CHEBI_36973
== CHEBI 51050
7 NNRG-91ca3lad-58e5-fa2a-27e5-047860506675 JRCNMO1005a  CHEBI_51050  NM-105 (TiO2 23. m CHEBI 51135
BN CHEBI 59999
8 NNRG-c6e82a0b-1eac-dalb-46ad-d2bcb994d1ac  JRCNMO1100a NPO_1542 NM-110 (ZnQ 14 == Enm 3000006
g BN ENM_9000007
9  NNRG-049eaf4e-d54e-e00a-bh2a-3fMBdd1fecd JRCNMO1101a NPO_1542 NM-111(Zn0 14 2 e g 1373
£ mm npo 1542
2 = ypo 1550
NPO_157
BN NPO 1892
. NPO_354
== NPO_401
= NPO_606
-

NPO_943




®urypa 1. llepconanuzupano gurmpupane na useieueHume OAHHU 3a €OHA UNU MHOMCECMEO CYOCMAaHyuu

cnopeo uzbpan mun udeHmupuUKayus Ha mamepuaiume.

EnexrponHmsaT OenekXuK pasmoiiara ¢ nHTepdeiic 3a m300p Ha THTIA WACHTH(GUKATOP M CEJEKITHSI Ha

CIHa WU IMOBCYC XUMUYHU CY6CTaHHI/II/I.

Choose one material or more by 'public_name’, "substance_type’ or 'name’

In [24]: 1 display(filtrate_by_type)
Filtrate by: | substance_type v
In [29]: 1 unique = set(df_uvuid[filtrate_by type.value])
In [3@]: 1 filtrate_nanomaterial = widgets.SelectMultiple(options=unique,

. description="Filtrate by:', disabled=False,
display(filtrate_nanomaterial)

Filtrate by: | CHEBI_133326 -
CHEBI_36973
NPO_354
CHEBI_59999
NPO_1550
NPO_943
CHEBI_51050
CHEBI_133337
ENM_S000006

CHEBI_133333 -
In [31]: 1 selected = df_uuid[df wuid[filtrate by type.value].isin(list(filtrate_nanomaterial.value)’
In [32]: 1 selacted
out[32]:
uuid  public_name substance_type name

3 NNRG-13280a4a-45e9-adc0-dizb-125397b12551 JRCNMO1000a CHEBI_51050 NM-100 TiO2 50-150 nm
4 NNRG-a51b2e58-4105-8643-3016-314b431171e2 JRCNMO1001a CHEBI_51050 NM-101 TiO2 6 nm
5 NNRG-Obddde23-1c43-ebd3-T796-c44f6937e6dc JRCNMO1002a CHEBI_51050 NM-102 TiO2 21-22 nm
6 NNRG-818defe7-5c08-5bb4-b95f-Oeafat730b1e  JRCNMO1003a CHEBI_51050 NM-103 TIO2 24.7 nm

®urypa 2. Cenexmugen ekcnopm Ha OAHHU 3d eOHA WU MHOJCECMBO cyOcmanyuu, 6a3upan Ha uzopan mun

udenmughuxamop.

Hannute n Metaganaute ce ekcnoptupar B JSON dopmar upe3 REST API 3asBka kbM 0azaTa JaHHU
eNanoMapper. Hannute ot JSON ¢aiina Moxke na ce BU3yalIn3uparT TaOJMYHO 3a TIO-TOJSIMO

yno0cTBO.



Select endpoint category and get available endpoint data for choosen materials

n [34]: 1 (@interact(Top_endpoint_category = topW, Endpoint_category = categoryW)
2 def print_category(Top_endpoint_category, Endpoint_category):
3 categoryW.options = top[Top_endpoint_category]

Endpoint_category | ENM_0000068_SECTION v|

n [35]: 1 endpoint_data = get_sll_endpoint_data(selected_material, topl, categoryw)

n [36]: 1 endpoint data

wt[36]: {@: {'study': [{'uuid’: 'NRTR-PEGA000Q-00RR-0AGEA-000E-0RRARABAEL1S" ,
‘investigastion_uuid': '@ G000-0280-2000 b14",
‘assay_uuid': 'h21459f7-28cd-0b38-898=-141532af18ch",

‘owner’: {'substance': {'uuid': 'NNRG-183288ads-45e9-adc@-df3b-125397b1255F"},
‘company': {'uuid': 'NNRG-24822171-cf37-b@7b-b%33-a6bB8ds7883ed’,
‘name": 'MAMoREG'}},
‘citation”: {'title’: 'MM1@2_AB_AS549 3h_7',
‘year': '2816°,
‘owner®: "NILU'},
'updated': '2817-03-81 02:02:00°,
‘protocol”: {'topcategory’: 'TOX',
‘category': {'code': "ENM_0@@0@65_SECTION',
“term’: "http://www.bicassayontology.org/bao#ENN_2@22268",
"title’: 'ENM_@000058 Cell Viability'},
‘endpoint’: 'VIABILITY',
‘guideline': ['Alamar Blue']},
‘parameters': {'DISPERSION_PROTOCOL': 'MANOGENOTOX for powder',
'VIAL': '@@ee288',

~ o o oA W N

endpoint uuid  e. method method e. time e, time unit conct unit results results unit
PERCENTAGE_OF_CONTROL NNRG-18280a4a-45e9-adc0-df3b-125397b1255f [Alamar Blue] ALAMAR BLUE 3 h 0.14 ug/ml 86.46 %
PERCENTAGE_OF_CONTROL NNRG-18280a4a-45e9-adc0-df3b-12539701255f [Alamar Blue] ALAMAR BLUE 3 h 042 ug/ml 90.07 %
PERCENTAGE_OF_CONTROL NNRG-18280ada-45e9-adc0-df3b-12539701255f [Alamar Blue] ALAMAR BLUE 3 h 141 ug/ml  89.00 %
PERCENTAGE_OF_CONTROL NNRG-18280a4a-45e9-adc0-df3b-125397b1255f [Alamar Blue] ALAMAR BLUE 3 h 424 ug/ml 88.00 %
PERCENTAGE_OF_CONTROL NNRG-18280a4a-45e9-adc0-df3b-125397b1255f [Alamar Blue] ALAMAR BLUE 3 14.14 ug/ml 68.00 %
PERCENTAGE_OF_CONTROL NNRG-18280a43-45e9-adc0-df3b-12539701255f [Alamar Blue] ALAMAR BLUE 3 h 4241 ug/ml 69.15 %
PERCENTAGE_OF_CONTROL NNRG-18280a4a-45e9-adc0-df3b-125397b1255f [Alamar Blue] ALAMAR BLUE 3 h 7069 ug/ml  57.00 %
PERCENTAGE_OF_CONTROL NNRG-18280a4a-45¢9-adc0-df3b-12539701255f [Alamar Blue] ALAMAR BLUE 24 h 014 ug/ml 98.00 %

®urypa 3. Mzenuuane na oannu 3a uzdpaxume CyOCMAanyuu cnopeod nepCcoHAIUUPAHO U3OPAHO U3CTeO8aAHe

(cell viability, zeta potential ...).

EnekTpoHHUAT OJIeKHUK MMa Bh3MOXKHOCT 3a JOITBJIHUTEIIHA (DUITpAIUS HA EKCIIOPTUPAHUTE JTaHHU
1o u30panu napamerpu (purypa 4), HarpuMep: KOHIICHTPALMS Ha CYOCTaHIUATa, BpEME 3a TPETUPaHE
WIK PE3yiITaT OT M3MEPBAHETO, KAaKTO M H300p Ha MHTEPBAJ 3a BapUpaHE Ha CTOHHOCTHTE.

[Mony4yenuTe 1aHHU MOTaT Ja ObJAT ChXPaHEHNU/EKCIIOPTUPAHU 3a Mocje/Balla yrnoTpeoa.



Interactive data filtration by chosen pointer and diapason

In [29]:

Wk

T,

In [31]:

Filtrate by:

Wk

[

filtrate_endpoint = filtrate_endpoint = Dropdown(
‘concentration’, ‘e.

options=[ 'results’,
description="Filtrate by:',
style={"'description_width':
if topwW.value == 'P-CHEM':
filtrate_endpoint = Dropdown(
options=['results"],
description="Filtrate by:',
style={ description_width":

display(filtrate_endpoint)

concentration

results
concentration

filt

max=df[filtrate_endpoint.value]
step=0.1,
description="Range:’,
disabled=False,
continuous_update=False,
orientation="horizontal’,
readout=True,
readout_format=".1f")
display(filtrate)
33.3-2400

Range: I

exposure time'],

*initial'})

"initial'})

e oposuetme ————(_
— = apo verroey .min (),

.max(),

®urypa 4. [lapamempusupana cenexyusa Ha OanHume no u3Opan nokazamei.

Pazpaboruxme dynkimonanHoctu 3a 2D u 3D Buzyanuzanus Ha duntpupanute ganad. Ha durypu 5

1 6 ca npeacraBenu npumepu 3a 2D u 3D Buzyanuzanus Ha JaHHY 32 3 HAHOMATEpHaa.

& exposure time = 168

& exposure time = 576

&. exposure time = 3 &. exposure fime = 24 &. exposure fime = 45
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®urypa 5. 2D epaguxa ompaszssawa 3agucumocmma 0o3a—epexm, UHOUBUOYAIHO 34 BCAKO epeme 3d

mpemupane
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®urypa 6. 3D unmepaxmuena epaguia, nokazeauia pasnpeoeieHuemo Ha cyocmanyuume 6 NPOCMpPpaHcmeomo

(0o3a, epexm, epeme 3a mpemupane) ¢ Yeemogo pazdeiieHue Ha Mamepuaiume u OONbIHUMEIHA UHGOPMAyUsL

3a 6ceKku om mAix.

1.2 EnexTpoHeH {ejie;KHUK 32 MPOBEPKAa HA MBJIHOTATA HA TaHHHUTE.

EkcniepMeHTaNHUTEe JaHHH CE ChXpaHsBAaT OT EKCIIEPHMEHTATOpUTE OCHOBHO B EXcel TtaGmuim,
KOHUTO ca yJOOHM IPU IMBPBOHAYAIIHOTO PETUCTPUPAHE HA JAHHHUTE, HO CBHIIEBPEMEHHO 3aTPYyAHSBAT
UMIOpTUpPaHeTo U obpaboTkaTta UM B 0a3u naHHU u ciensaHero Ha FAIR mpunnunure. Exna ot
OCHOBHHMTE CTBIIKH B paboTHus notok FAIR e u3Bnnuane Ha gannu ot He-FAIR dopmartu, kakBuUTO ca
u Excel tabnuumre. EKCIEpTHHAT OMUT, HATpPyNMaH OT MHOTO TOAMHH PBYHO KOH(HUIypHpaHE H
ananmusupane Ha Excel ¢aiinose, monnomMara cb3gaBaHeTO Ha XapMOHM3HMpPaH HAOOp OT CTaHAAPTHHU
malioHn (TEeMIUIEHTH) 3a JaHHHW, pa3paboTeHH OT peAMla W3CIIEAOBATEICKH MHCTHTYUUMH B EBpoma
cbe cwaeiicterero Ha ¢upma ldeaconsult Ltd. ITabmonute ca moCcThIHKM upe3 yed wmHTepdeiic ¢
aBTOMAaTW4YHO TeHepupane Ha EXcel daiin 3a m3bpan amanm3 u mpukadeHa choTBercTBama JSON

KOH(UTrypalus 3a KOHBEpTHpaHe Ha JaHHUTE BB (popmaTa Ha Oazara manHu eNanoMapper.
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Show| 10 = entries

®urypa 7. ExpaH ¢ oHnaifH Han9HN QU3HUKO-XUMAYHY TEMIDICUTH B Oa3aTa naHnHU Ha eNanoMapper.

Pa3zpabotuxme enekTpoHeH TedTep 3a OlCHSABaHE Ha IIBIIHOTATA HAa JAHHUTE B pPaMKHTE Ha
M3MON3BaHATa TEPMUHOJIOTUS B XapMOHU3UPAHUTE TEMIUICHTH. BeneHHKBT JaBa BB3MOXHOCT 32
arperupado Tepcene upe3 Solr-API, kakTo u ThpceHe mo omucaHus mo-rope moaxon upe3 REST API
3asBKa B 0a3ara JaHHU. TepMUHHTE W3MOJI3BaHM 32 ONMCAHKE HA JAHHUTE OT M30paHa WHCTAHIMS Ha
0a3zara JJaHHH c€ CPaBHSABAT C T€3W OT aBTOMATUYHUTE TEMIUICHTH U ce OlleHIBa TSAXHOTO mogodue. Ha
durypa § e mokazaHa M3BajKa OT €KpaH Ha EIEKTPOHEH TeTep ¢ TEPMUHHUTE, ONMKMCBAIIM JaHHU 32
BET (Brunauer, Emmett, Teller) cnenuduyna moBbpXxHOCT, HAIMYHK B 0a3aTa JaHHH U TE3U OT
€/THOMMEHHHMS TEMIUIEHT, KaTO ca KOHBEPTHPAHU 32 MMO-yJ00HO CpaBHsIBaHE.

Collected data terms and appropriate converted them for comparing

In [38]: 1 df_xparams_collect = []
2 for column in df.columns:
if column.startswith('x.params.'):
4 column = column.replace('x.params.’,"").replace(’.","").replace( ' _d',""').replace(’ "*J.replace(’'_',"").upper()
#column=column.replace("x.params. ", " ").strip(". ").strip('d").strip("_").strip(" ").upper()
df_xparams_collect.append(column)

print(f'Terms from database for {endp_category.value}:‘\n{df_xparams_collect}')

Terms from database for SPECIFIC_SURFACE_AREA SECTION:

[ 'METHODTYPE®, 'GUIDANCE', °VERSION', "EMETHOD', 'ESOPREFERENCE', 'MATERIALSTATE®', 'INPUTFILE']

In [39]: 1 # taked terms from chosen template
3 template = (templ[templates_name.value])
6) 4 template_params_collect = []
5 for term in template:
z if term.startswith('PARAMS "):
7 term = term.replace( PARAMS_', "').replace(’'_s','").replace(’_ ", ").upper()
8 template_params_collect.append{term)
print(f'Terms from BET template for {endp_category.value}:\n{template_params_collect}')

Terms from BET template for SPECIFIC_SURFACE_AREA SECTION:

['REPLICATE", 'BATCH', 'VIAL', 'MATERIALSTATE', 'USEOFDISPERSANT', 'DISPERSIOHMEDIUM',
TION', 'DATEOFAMALYSIS', '"EMETHOD', 'TINSTRUMENTMODEL', 'TSAMPLEWEIGHT', 'TCELLMODEL',
UTGASSINGTEMP®, 'TBACKFILLINGGAS', 'SAMPLEWEIGHTAFTERDEGASSING', *ADSCORBENTGASANDTEMPERATURE®,
D', 'TSAMPLEDENSITY', 'ESOPREFERENCE’]

'SAMPLEMAME', 'OPERATOR', 'DATEOFPREPARA
'TDEGASSINGRAMP', 'TOUTGASSINGTIME', °TO
'TAMNALYSISPOINTS®, 'ISOTHERMEUSE

®urypa 8. Tepmunu onuceéawu Oannume om @uszuxo-xumuven memoo BET: a) nanuunu ¢ uncmanyus na

bazama oannu; u 6) HATUYHU 8 MeMNIeUmd.



M3nonm3BaHata MeTpuka 3a OIGHKAa Ha IMOA00ME € pa3CTOsSHHETO Ha JIeBeHmalH, KOETo e

MUHUMAIHUAT Opol peJakimuy Ha CHUMBOJIH (BMBKBaHUS, W3TPUBAHUS WIM 3aMECTBAHHSA),

He0oOXO0MMH 3a IMTPOMSHA Ha €Ha JyMa B IpyTa. lal if b = 0,
[bl if |a =0,
[Togo6uero ce orensBa B uATepBana ot 0 g0 1, lev ( tail(a), tail (b)) if a[0] = b[0)],
lev(a,b) = 1 .
ev (tail(a), b)
KOE€TO OTpas3sBa CTCIICHTa Ha CBHBIIAQJCHHC Ha 1+min ¢ lev (a,tail(b)) otherwise,

lev ( tail(a), tail(b))
neata tepmmHa. C pesynrar 0.9 (t.e. 90%

,»ChBIAJIEHUE "), OTIpeiesiiMe Bhb3MOKHI TEXHUUYECKHU Tpenikd, Mexay 0.5 u 0.9 onpenensme nogo0HN

TEPMHHH, KOUTO IMMOAJICIKAT HA AUCKYTHPAHC 3a I/I360p Ha CIUHHCH ChIJIaCyBaH TCPMUH.

Full matching, similar and potencial errors terms

https:/fen.wikipedia.org/wiki/l evenshtein_distance

potencial_error_terms = []
similar_terms = []
equal_terms = []
for df_par in df_xparams_collect:
for tpl_par in template_params_collect:
normalized_similarity = "cundktextdistance.levenshtein.normalized_similarity(df_par,tpl_par),2:

if normalized_similarity == 1:
equal_terms.append([tpl_par,df_par])

if 8.9 <= normalized_similarity < 1:
potencial error_terms.append([tpl_par,df par])

if 8.5 <= normalized similarity < 8.9:
similar_terms.append([tpl_par,df_par,normalized_similarity])

®urypa 9. [lpunoscenue na aneopumvma 3a oyeHka Ha nododue Jlesenwaiin.

B npencrasenns mpumep Ha Qurypa 10 moxe ma ce BUAAT nBa TepMmuHA ¢ mnojodue (.5, xouto

MMoAJICKAT Ha CKCIICPTHA OLICHKA U TUCKYCH 3a I/1360p Ha €OIUH OT TAX.

print(’'Terms from template, database and similarity')
print(f'\n'.join(str(x) for x in similar_terms})

Terms from template, database and similarity
["EMETHOD®, 'METHODTYPE', @.5]

®urypa 10. Ilpumep 3a nodobHu mepmunu, onpedeneru ype3 eleKmpoHer megmep.

OcraHanuTe TCPMUHH, 3a KOHUTO HO,Z[O6I/I€TO € 1o 0.5 ce OIpEACIAT KaTO BB3MOKHU KaHAWAATHU 3a

o0OorarsBaHe Ha JAaHHUTC C HOBU TCPMUHMU.

|: mandatory_terms = set(template_params_collect).difference(set(df_xparams_collect))
print(f"Terms that be mandatory to be added in database: \n{', '.join([str(x) for x in mandatory_terms])}\n")
Terms that be mandatory to be added in database:
ADSORBENTGASANDTEMPERATURE, TCELLMODEL, TANALYSISPOINTS, USEOFDISPERSANT, TSAMPLEDENSITY, TIWSTRUMENTMODEL, DISPERSIONMEDIUM, T

OUTGASSINGTEMP, REPLICATE, TBACKFILLINGGAS, TDEGASSINGRAMP, TSAMPLEWEIGHT, TOUTGASSINGTIME, SAMPLEWEIGHTAFTERDEGASSING, ISOTHER
MEUSED

®urypa 11. Ilpumep 3a mepmunu naruunu ¢ memnieuma BET u nunceawu 6 cvomeemnama uncmanyus Ha

bazama OaHHU, KOUMO Ca NOMEHYUATHU KaHOuoamu 3a obozamseane Ha bazama OaHHU.



Ha ¢urypa 11 ca mokasanm pa3mo3HaTUTE TEPMUHU 3a (DH3UKO-XMMHUYEH METOJ ‘‘crienupudHa
moBepxHOCT” Ha Brunauer, Emmett, Teller (BET), nanuunu B mabioHa U MPEIIOKEHH 3a J0OaBIHE
KbM 0a3ata maHHU. B pesynrar Ha TOBa moiydaBaMe ABycTpaHHa umHpopmammsa. OT emxHa cTpaHa,
OIICHKA 3a MBJIHOTATAa HA JAHHUTE CIOpE]l TCPMHHOJOTHSATA HAa TPOTOKONA B XapMOHH3MpAHHTE

mabJIoHu, a OT ApyTa CTpaHa Bb3MOXXHOCTH 32 MOA00peHue u 00oraTsaBaHe Ha MIA0JI0OHUTE.

2. AsrtomatuueH padorten npouec 3a FAIR-udpukanus na in vitro BUCOKONpoOn3BOAUTETHH
CKPMHUHIOBH JaHHH, NIPeABAPUTETHA 00pa0oTKa M NPHOPUTH3MPAHe HA TOKCHYHOCT Ha

HaHOMaTEpHUAJIU.

Pa3pa6OTBaHCTO Ha HOBH XHMMHYHHU CY6CTaHHI/H/I U HaHOMaTepuaii, IOCTaBAd HOBU H I10-CJIOXHH
Npe/IM3BUKATENICTBA OTHOCHO OCHIypsiBaHe Ha O€30MacHOCTTAa 3a Xopara M OKOJIHaTa cpena.
PerynaropHuTe areHUMH ce MHTEpeCyBaT OT JaHHM 3a OE30MacHOCTTa HAa HOBHTE MAaTEpHAlH,
reHepupand nox ooOmms tepmuH ,,New Approach Methodologies®, oOxBamamy TEXHOJIOTHH 3a
BHCOKA MPOU3BOTUTEIHOCT, e(hUKACHO WHTETpHpaHe Ha ekcriepuMmenTainu ganau u QSAR monenu B
LeJMs TIPOIIeC OT Miesita U pazpaboTkara 10 MyCKaHETO Ha Ia3apa Ha HOBOTO XHMHYHO BEIIECTBO.
JlanuuTe OT in Vitro ckpuHHHT ¢ BUcoka npousBoaurendoct (HTS — High Throughput Screening) ce
U3M0N3BaT 3a e(DEeKTHBHO IpymnupaHe, KiIacH)UIUpaHE W MPUOPUTU3MPAaHE HAa HAHOMATEPUAIIHTE.
OrzmenbT 3a GHOIOrHYHa TOKCHKOJIOTHs Ha Misvik @unnan/us, pasmnonara ¢ pa3paboTeHa KOHLSTIIHs

3a OICHSIBAHE W MPUOPUTU3UPAHE Ha in Vitro TOKCHYHOCT TOXD.
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- :  ToxPi Toxicological
DNA damage | Apoptosis . Prioritization Index
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®urypa 12. Konyenyus TOX5 3a onpedensne na moxkcukono2uyen RPUOpUMusUpauy uUHOeKC paspabomen 6

Misvik.

Tox5 mogxoabT HanrpaXkaa U 3aMEHS IMOAXOANTE 332 HE3aBUCUMO Pa3TIIekKIaHe Ha aHATN3U 32 PaCTexX
M CMBPT Ha KJICTKUTE, CHEPrUHHO ChCTOSHUE, FTCHOTOKCHYHOCT U OKCHIATHBEH CTPEC KAaTO 00eIuHsIBA
BCHUKH aHAJU3W TPH TPYNUpaHe W NPHOPUTH3UpAHE HAa HaHOMarepuanute. To3u MOAXoi aBa

BB3MOXHOCT Oa C€ OLCHHU IPUHOCHT HAa BCCKHW aHAJIN3 KbM 061uaTa TOKCUYHOCT Ha Marcpuaia.
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TokcukomoruauusT nproputusupail nagekc (TOXPi) e otHocuTeneH B auamaszona ot 0 mo 1, kaTo ce
yBeJIMYaBa ¢ HAPaCTBaHE HAa TOKCHYHOCTTA HA MaTepuasa. 3a MPHOPUTHU3UPAHE HA MaTCPHAIUTE €
u3nomBaHa R Gasupana codryepHa 6ubaroTeKka 3a u3uncisiBane Ha TOXPI.
Cren TpeIBapUTENIHO ONpEICIsHE Ha MMapaMeTpuTe Ha jgo3a-eekT KpuBara (ITbpBa 3HAYMMA
KOHIICHTpAIHS, IUIOI [TO]] KpHBATa U MaKCHMMaJIeH eeKT), TO3H MOAXOJ Ce MpUJIara Ha JBa eTara:

e HOpPMaJM3UpaHE Ha TMapaMeTpuTe OT KpuBarta no3a-epext B auamnazona [0, 1] 3a Bcska

BpEeMeBa TOUKa, BCCKH OT/ICNICH aHaJM3 U PEIUINKA,;
e TIpynMpaHe Ha TMOJIYYCHUTC HOPMAJIM3UPAaHH pe3yiTaTd 3a IoJlydyaBaHE Ha KpailHu

MPUOPUTHU3HUPALIN HHAEKCHU 32 BCEKU MaTepUall.

[penBapuTenHaTa 00pabOTKa Ha JaHHH, Oasupana Ha Excel uzuncnenus u ymorpebara Ha copTyepa
ToxPi 3a rojeMu MacHBH OT JaHHH W3UCKBa MHOTO pbhYHA PabOTa, KOSATO YECTO € CHIIPOBOJCHA U C

TEXHUYECCKU I'PCILIKHU.

2.1 ApTomaTu3upan pa6oren mnoTok 3a FAIR-Qpukanusa Ha AaHHU, TpeABapUTEIHA
00padoTka W M3YHCJAsIBAaHe HAa T0X5 MHAEKCH 3a CKPUHHUHI Ha JaHHU C BHCOKaA

NMPOU3BOAUTETHOCT.

Paspabotuxme Python momyn 3a cpOupaHe M aHOTHpaHe Ha CYpOBM JaHHH, IIOCJIEIBAIO
HOpPMaJIM3UPaHEe U U3YMCIISIBAHE HA MapaMeTpuTe OT 1o03a-edekT kpuBaTa. MoayabT usnonssa TOXPi-
R OubnuoTekaTa W CTPUKTHO clienBa opuruHaigHus moxxon ToxS, paspaboreH ot dupma Misvik.
MonynbT MOXeE J1a ce U3I0JI3Ba CAaMOCTOSITEITHO B EJICKTPOHEH TepTep MM KAaTo 4acT OT pa3paboTeH
ot Hac Orange paboOTeH MOTOK ¢ MepcoHanu3upan rpaduueH norpedurencku uaTepdeiic (widgets) 3a
¢uHa HacTpoiika npu oOpaboTkata Ha janHu. Orange e Python 6a3upana crctema ¢ OTBOPEH KOJ 3a
BU3YaJHO IPOrpaMHUpaHe H MAIIHHHO 00yYeHHE.
Pazpabotenusr ot Hac paboTeH moTok Ha Orange BKIIFOYBA OTICITHU MOJIYJIH 3
® UMIIOPTHPAHE Ha JAHHHTE;
® HOpPMaJW3UpaAHE U HM3YKCIIIBAHE HAa ApaMETPHUTE Ha J03a-e(PeKT KpUBaTa,
e Tox5 in vitro oleHKa Ha TOKCHYHOCTTAa CIIOpE] KOHKpPETHA KJIETKa, C BBH3MOXKHOCT 3a
AaBTOMaTHYHO TPYIHpaHE Ha MapaMeTpUTe 10 aHAIM3HW, N0 aHAJIU3 M BpeMe 3a TPETHpaHe,
KaKTO ¥ PBYHO TPYIHUpPAHE;

® BU3yaJIM3alus Ha Tox5 PE3YJITATU 3a TOKCUIHOCT 34 BCCKU MaTCpHraJl.
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®urypa 14 a) 06). Hunremenmayus na Python mooyna ¢ Orange pabomen nomox a) ¢ paspabomenu Widgets za
npesapumenta o6pabomka HA MOKCUKOI02UYHU OaHuHu, usuuciseane Ha 10X5 undexc 3a mokcuunocm u 6)
BU3YANU3AYUA HA SPYNYPAHUNME MOKCUKOIOUYHU UHOEKCU O 6CEKU AHAU3 U 8peMe 3a mpemupane 3a u36paHu

mamepuaiu.

Pesyntatute ca mpeactaBeHM TaOMMYHO M MorarT Ja ObJaT eKCIOPTHPaHM B yHOOHH (ailoBu
dopmatu (Harp. CSV wm Excel).

B nombnnenue, HoBusAT Moxyn Ha Python m paboTtHusaT mponec Ha Orange pasmmpsBarT paOOTHHS
notok 3a €NanoMapper FAIR-¢pukanus, kato ynecHsBar FAIR-pukaumsta wa HTS panHu.
[lonyyenute FAIR panHM BKIIOYBAT KakTO HeoOpaOOTEHH, Taka W WHTEPIPETHPAHU JTaHHU
(pe3ynTaTy) B MallMHHO 4eTUM (GopMaT M Morar Aa ObJaT paslpoCTpPaHsSBAaHU KaTo apXvB C JaHHU
u/wim pa ObAaT WHTErpupaHu B Oa3ata paHHu eNanoMapper u yeO-moprana 3a JaHHH 3a

HaHOOE30IaCHOCT.
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3. TlpencraBsine Ha uHQopMANUATA 32 MYJTHKOMIOHEHTH CYOCTAHIHM 4Ype3 JHUHEHHHU

HOTAUMU U YHUKAJTHU HZIQHTI/I(I)HKaTOpH

HeoOxomumocTTa OT YyHHKaIHM WACHTU(GUKATOPH € 3ajokeHa B JokyMeHTammsara 3a FAIR
MPUHLUIINTE U O-CHeNHU(UIHO Ce 3aciaraT OTKPUBAHETO M U3BJIMYAHETO HA JaHHU U METaJaHHU 4pe3
uaeHTuQuKaTopu. MneHTudukaTopuTe 3aeMar KIIOUOBa PO M B CEMaHTHYHHS MOJEN 3a JaHHUTE.
Jlo MOMeHTa, MEHa)XHpaHEeTO U oOpaboTKaTa Ha TOJIEMH KOJIEKIMH OT JaHHM 3a HaHOMAaTepuald U
cyOCTaHIIMY € 3aTpyAHEHO MOPajH JIUIIcaTa Ha YHUKAIHU UICHTU(OUKATOPH.

[Ipe3 nociemuuTe 1BE TOAMHU, B3€XME aKTUBHO y4actue B pabotHata rpyna Ha [UPAC InChl Trust 3a
Ch3[aBaHe Ha yHHKaieH uaeHTtudukarop 3a Hanomatepuanu - NInChl (Nano-InChl). IMTonacrosiem,
NInChl e B npouec Ha pa3paboTka ¢ ToToB mpoToTui. Hanpumep: Fe304 marauTen HaHoMaTepuai ¢
SIIPO ¢ AMAaMeThp = 38 nm, MOKPUT ¢ TJIMIMH U AcOenrHa Ha oOBHMBKaTa OT 2 nm, MOXe Ja ObJe

KOJMpaH KaTo:

NInChI1=0.00.1A/C2H5NH2/C3-3-2(4)5/h1,3H2,(H,4,5)/msh/s2t-9!/3Fe.40/msp/s38d-9/y2&1

Oco0eH mHTepeC 3a Hac MPEeACTaBIsABAT BH3MOKHOCTUTE Ha JuHeWHaTa Hotarus SLN 3a omnmcanue
XapaKTePUCTUKN HAa XUMHYHUTE OOEKTU MOCPEACTBOM OUHAMHUYHO MHOXecTBO OoT SLN arpubytw,
neGUHUpaHH OT NOTpeOWTeNs, 3a KOUTO BIDKAAME TOJSAM IOTEHIMal M MpeIuMcTBa Ipu
NpPECTaBIHETO Ha XMMHUYHATa WHpOpManus 3a cyOCTaHUMM M HaHomarepuaiu. lIpoabimxuxme
paborata o copryepHusT Moxyn Ambit-SLN kato gact ot miardpopmara 1o XuMH4Ha HHPOpMaTHKa
AMBIT. VYcwmusta HH ca HacodeHHM KbM pa3pabOTBaHE HA YHHUKaJEH HACHTU(PHUKATOp 3a
HaHoMarepuanu 60azupad Ha SLN nunHeitHa HoTanus. Criopen konnemnusaTa Ha Nano-SLN nportortuna,

Fe304 d=38nm ¢ rIumuHOBO MOKPUTHE 2NM MOXe Ja Ce KOAUpa KaTo:

O[1]Fe[2]OFeOFe@10@2<role=core;size=38nm>CH2(C(=0)OH)NH2<role=coating;size=2nm>

07.03.2023r. JIOKTOPAHT:......ccveeeereerereennnnn

rp. [lnoBauB [ Teprana Tanuesal/

[ nou. n-p Huxomnait Koues /

PBKOBOIUTEN KATEAPA:...ceveaevieeeeieeriene

! non. a1-p Kupun Cumutunen/
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[o [ekaHa Ha X®
npwu MY “Mancun XuneHgapckn”
Tyk

OJOKITAQ
oT gou. A-p Kupun Cumutymnes

PbkoBoguTen Ha kategpa “AHanuTuYHa XMMUS 1 KOMMIOTbPHA XUMKUS”

YBaxaemu r-H [lekaH,

Ha 3acepaHve Ha KaTepgpeHus cbBeT Ha kaTtegpa “AHanuTuyHa XvMua wu
KomnioTbpHa xumus”, nposeaeHo Ha 14.03.2023 r., 6e pasrnefaH oT4eTbLT Ha pefoBeH
AokTopaHT Qumumbp NeHyee Cmouyoe 3a emopama 200UHa OT AOKTOpaHTypaTa My.
HayyHusaTt pbkoBoguTen pou. A-p BecenuH KmeToB 3ano3Ha yneHoBeTe Ha kaTtegparta
CbC CTaAHOBWLLETO CU U MPEanioXu OueHKa 3a BTopaTa rofvMHa Ha [OKTopaHTypaTa
MH. Jobbp (5). Cnen obcwkxaaHe Ha NnpefcTaBeHUTe pesynTaTt, OTYETHT U OLeHKaTa Ha
Hay4Hus pbkoBoguTen 6axa npuetun ¢ 5 rnaca ,3A“ n 1 ,Bbu3gbpxan ce”.

lpednazame Ha ®C Ha X® Oa npueme omyembm Ha Lumumubp [eHyees
Cmouyoe c oyeHka MH. [Jo6bp (5).

Mpunaram:

1. lNpenuc-ussne4veHne oT KaTeaApeHUs CbBET;
2. OTYyeT Ha [OKTOpaHTa;

3. CraHoBuLe Ha Hay4YHWUs pbKOBOAUTEN.

15.03.2023 r. PvkoBoanten KAXKX: (7 //
/pou. a-p Kupun Cumutymnes/




[Ipenuc-u3Bineuenue

oT 3acenanue Ha KC

Ha Karenpa “AxamutuyHa xumus u KX”
ot 14.03.2023

[TPOTOKOJI Ne 4

Ha 14.03.2023 r. ce mpoBene 3acefaHue Ha KaTeIpEHHs CHBET Ha
Kareapa “AHaJIUTAYHA XUMHS U KOMIIIOTbPHA XUMUSL .

OO0 cheraB: 12

Cn. Llonesa, JI. KaitHapoBa, A. XprcTo30Ba — B 4yXKOUHa,

Penykuus — 9 qymm. [lpucbsersar : 6

OrcwerBar: E. Bbpbanosa (otnycka), A. Tep3uticky, I1. IleHues

/AneBeH pen:
1. Oryer Ha nokrtopaHT JumuTsp CTOKLIOB
2. Y4eOHU BBIIPOCH
3. Pa3um

[Io Touka 1 oT aHeBHHs pexn Oe pasrjaeaaH OTUETHT Ha PEAOBEH
nOoKTOpaHT Humumvp I'enuee Cmouuoe 3a emopama 200una OT
JNoKTopaHTypata My. Hayunust ppkoBoauten non. A-p Becenmun Kmeros
3aro3Ha WICHOBETE Ha KaTeApara CbC CTAHOBUIIETO CH U IIPEJIOKH OLIEHKA
3a BTOpara roJdHa Ha J[loKkTopaHTypata MHoro {o6bp (5). Cnen oOcwxnane
Ha MPEJICTABEeHUTE PEe3yJITaTH, OTYETHT U OI[EHKATa Ha HAYYHHUS PbKOBOIUTEI
Osixa mpueTH ¢ 5 raca ,,;3a“ U 1 rac ,,Bb3abpKai ce'.

Ilpeonazame na ®C na X® oa npueme omuemvm Ha [Jumumovp
I'enues Cmouuoe c ouenka Mu. Joowp (35).

15.03.2023 [IpoTokonupar: ‘dtgk (\47

/T1.banaGanosa/




CTAHOBMLLIE

oT gou. ao-p Becenun Viopp,aHoa KmeTtoB
PbKOBOAMTEN Ha pefoBeH AOKTOPAHT AumuTbp CTOULOB 3a4UC/IEH B
AOKTOpCKa Nporpama AHaMTUYHA XMMUA, KbM KaTepa AHANIUTUYHA XMMUA U KOMMIOTbPHE XUMMS, CbC
3anose/ Ha PekTopa P33-435 o1 08.02.2021 r. n Tema Aa AucepTaumoHaTta pabota: Pazsumue Ha
aHAAUMUYHUME 8B3MOXHOCMU HA XUOPUOHAMA 2eHepayus 8 KOMBUHAYUS C NAG3MEHA CrieKmpoMempus
OTHOCHO BTOpaTa roAuHa ot cpoka (Mapt 2022 — mapt 2023 r.) Ha 06yyeHue Ha JOKTOpaHTa

M3cneposatesickata TemMa Ha AOKTOpaHT CTOMLOB Ce HAacouu Kbm apgantupaHe Ha MSIS-MP-AES kbm
KOHCTpynpaH B nabopatopusTa peakTop 3a GOTO-XMMMUYHA rEHepaums Ha XKMBAYHU Napu oT pasTBopu
CbAbpXKaly MpaByeHa KucenuHa. MNpoyyeHn 6axa MHOXKECTBO ePEKTU OKa3BaLLM 3HAYUMO BIMAHUE BbPXY
4yBCTBUTE/IHOCTTa HAa METOAa M CNOCOOHOCTTa My 3 ONpeaena HUCKU CbAbPXKAHUA Ha XKMBAK B MOAENHU
pasTeopu. OrpaHUYeHUTE aHaA/IMTUYHKU [OCTOMHCTBA HA CMEKTPA/IHUA METOA C MMKPOBBAHOBA NNasma,
CNpAMO Taknea usnonssaiwu ICP, M3UCKBAT MHOrO NPELM3HO HAcTPOMBaHe Ha NapameTpuTe 3a aHanu3, 3a
Aa Ceé NOoCTUrHaT ONTUMasHWU YCNOBUA 3a ONpedefifAHe Ha XuBak. B oTyeTa Ha JOKTOpaHTa, KOPEKTHO Cca
AOKNaABaHU NONyYEHUTE pe3ynTaTu OT NPOBEAEHUTE oNTUMM3aLmK. PaspaboTeHua MHOBATUBEH MeTO/, Ha
PVG-MSIS-MP-AES e cpaBHEH C KnacM4yeckua NoAxof, Ha reHepupaHe Ha Hg napu ¢ XMMUYHM peayKTopu.
AleMOHCTPUPaHO NOCTUraHeTo Ha Haz 4 MbTU NO-BUCOKO CbOTHOWEHME CUIHAN/LWYM Ypes HOBUA MOAXOA,
CPaBHEHO C KNacM4YeCKnA TakbB. PesynTaTuTe ca AOK/NaABaHW Ha HayqyHU GOpPyMM Ype3 3 NOCTEPHM yyacTma
M ABa YCTHU A0KNaAa.

M3roTBeH e M PbKONKUC Ha CTaTWA, KOATO Cnef PeAakUMOHHM nogobpenus, we 6bae u3npateHa C
npeasioxexue 3a nybavkysaHe B cneynanusampaHo cnucavme ¢ Q1 uam Q2 pawr.

Kem pabotara Ha CTouuos ce npucbeauHn u AnvHa KymaHoBa - CTyaeHT oT MarucTbpckaTta nporpama
»VHTENITeHTHa aHannMTUKa“ cbemecTHo 0byyeHmne no npoekta MogepH®@ cbe Coduiickna YHUBepcUTeT.

OueHsBalKM NONOXKWUTENHO MOCTUrHATOTO OT AOKTOPaHT CTOMLOB Npes BTOpaTa rofMHa OT HEroBoTo
obyueHue, TpabBa CHLLO Aa NOCOYA U HAKOM 3abenasaHn oT MeH cnabocTu.

1) He 6e M3Nb/IHEH 3aN10XEHUA B MHAMBUAYANHWA NNaH Ha AOKTOPaHTa rpaduK 3a NpoBexaaHe Ha
M3NuTa NO AOKTOPAHTCKMA My MUHUMYM . CHLUMAT CheaBa Aa ce NPexBbpin KbM TpeTaTa rogmHa u
[a ce npoBeAe B Hal-KPaTbK CPOK.

2) Ac. CToMuoB, B Ka4eCTBOTO CH Ha JOKTOPaHT B KaTeapa AHanUTUYHa XUMUA 1 KomnioTbpHa Xumus,
cnejBa Aa nocpeLa ¢ yBaXkeHne oTnpaseHunTe 3abenexkm u KOMeHTapu OTHOCHO HerosaTa paboTa

Bb3 ocHoBa Ha ropeusnoxeHoto, npegnaram MHOFO [IOBPA oueHKa 3a BTOpaTta roguHa Ha

oby4eHue Ha AOKTOPaHT IumMUTbP CTOMLOB M HerosaTa paboTa No M3NbAHEHUE Ha UHANBUAYANHUA
My niaH ot obyyeHueto no AN AHaAUTUYHA XUMUSA.,

11.03.2023 .

Jou. a-p BecennH Kmetos
PbkoBoAUTEN HA AOKTOPAHTA




ITnoBnuBcku ynusepcutet “Ilancnii Xunennapcku”
XUMUYECKU OAKYIITET

OTYET

ot Jumumuvp I'enuee Cmouunoe, 3auncicH cbe 3anoseq Ne P33 - 435 ot

08.02.2021 roauHa B peloBHA JJOKTOPAHTYpPA MO JOKTOPCKA Mporpama ,,AHATUTHYHA XHMHUS “KbM

KaTteapa ,,AHaTUTHYHA XUMHUS U KOMITIOTbPHA XUMHUS “‘C pbKoBOAUTEN aou. A-p Becenun Kmeros,

3a mepuoaa 01.03.2022-28.02.2023

I. O0y4enue
1. Tlocemenue Ha nHTeH3UBEH Kypc o LIBS, mpoBeaeH ot acuctent n-p Miguel Angel ot
YHHMBEpCHUTETa Ha AJTUKAHTE.
2. Tlocemenue Ha Kypc ,,O0yueHre Ha MIPeroaBaTeId BbB BUCHINTE YUWINIIA TI0 HHOBATUBHU
00pa30BaTeIHN TEXHOJIOTHHU ™,
3. Tlocemenne Ha oOyuHTENCH KypC ,,I[pernogaBane B akageMuyHa cpena’ 3a HOBOHa3HAUYCHU

ACHUCTCHTU.

Il. PaboTa no gucepranusaTa

1.

Ontumu3rpaHe Ha MapaMeTpHUTe, OKa3Balll 3HAYMMO BIIUSHHE BHPXY UYBCTBHUTEIHOCTTA Ha
PVG-MSIS-MP-AES - ckopoct Ha N> HOcenr ra3, 00eMHa CKOPOCT Ha PeakIMOHHATa CMEC U
NMo3uLMS Ha HaAOJIOAEHHE Ha IUIa3Mara. Y CTaHOBEHO €, Y€ MO3UIMATa Ha HaOJrojeHHe e
HEYCTOHYMB MapaMeThp M W3UCKBA ONTHMHU3AIMS MPU BCSIKO 3amaliBaHe HA MUKPOBBJIHOBATA
ia3ma.

VY4acTre Ha HaMOHAIHA KOH(EPEHIHs 3a CTYJeHTH U TOKTOPaHTH BbB DaKynreTa 1Mo XuMHs
u dapmanus npu CY “Cs. Knmument Oxpuucku® ¢ noknaa Ha tema ,,PVG-MSIS-MP-AES
METO/I 32 OIIpe/ielITHEe Ha KMBAK"‘, U3TOTBEH CHBMECTHO C JIOIEHT 1-p Becennn Kmetos.

Vuactue Ha cemunap Ha ACM2 ¢ nocrep Ha Tema ,,Modified MSIS - a tool for CVG-MSIS-
MP-AES method for mercury determination, U3roTBeH CHBMECTHO C JOICHT Ja-p Becenun
KwmeTtoB.

VYyactue Ha 11-ta Hamumonamna koHdepenuuss mo xumusa B XTMVY ¢ mocrep Ha Tema
,,Hyphenation of PVG reactor to MSIS-MP-AES for trace determination of mercury*, usrorsex
CBBMECTHO C JIolieHT Ji-p Becenun KmeTos.

VcTaHOBEHa € yCTOWuYMBA KaIMOpAllMOHHA 3aBHCHMOCT ChC cTaHaapty Ha Hg? B
KOHIIeHTpauroHHuss uHTepBaid oT 0.75 no 4.25 ppb, mo3BonsBamia onpeaeistHETO Ha
WHCTPYMEHTAIHUTE TpaHulu Ha oTkpuBane (0.24 ppb) Ha 0a3a Ha 3 WHTH CTaHIAPTHOTO
OTKJIOHEHHE, MOIy4eHo OT 10 n3MepBaHus Ha CUTHAJIA Ha CTaHAapT, Chabpxkant 0.25 ppb Hg?*
U pa3JiefieHO Ha HAKJIOHA Ha KaluOpaloHHAaTa [IpaBa.

Hpe;[a;[eHo € NPCAJIOXKCHUE 3a JINTCPATYPCH 0630p OTHOCHO JXHWBaKa, KaTo riaobaieH HpO6HCM,
MPpUIOKMUMOCTTa Ha q)OTOXI/IMI/I‘IHOTO TCHEpUpaHE Ha JXUBAYHU IIapyu B aTOMHaTa
CIICKTPOMETPUA U IIJIASMEHUTE CIICKTPAJIHU TEXHUKH.



7. Yuactme Ha 6-Ta HaydyHa KOHGEPEHIMS 3a CTYACHTH, JAOKTOPAaHTH WM MJIAAW yYEHU
»lIpemn3BrUKaTencTBa B XUMHUATA C YCTEH NOKIal Ha TeMa “‘Omnpenernsae Ha )xuBak upe3 PV G-
MSIS-MP-AES®, u3rotBeH ¢crBMeCTHO ¢ Jo1l. A-p Becenun Kmetos.

8. IlIpoyuen e edeKThT Ha THINA HA JEPUBATU3ALMS BEPXY YyBCTBUTETHOCTTA Ha 253.652 nm 3a 1
ppb Hg. PedepentHusT nepuBaTu3anrioHeH MOAXO0 C€ OCHOBaBa Ha mpuiarane Ha MSIS xato
CVG peakTop, KbJIETO PEAYKIMATA Ha )KUBAK POTHYA P CMeCBaHe Ha notouu Ha 1 ppb Hg?*
u 2.5 % (m/m) SnCl, Ha BbpXa Ha JOJTHHS KOHYC B Kamepara. Y CTaHOBEHO €, 4Ye KOMOUHAIHUSTa
Ha PVG ¢ MSIS-MP-AES Bomu 10 IByKpaTHO MOBHWIIIABaHE HA €MHCHOHHHS WHTCH3UTET Ha
253.652 nm 3a 1 ppb Hg B cpaBHenue ¢ CVG-MSIS-MP-AES.

9. HanpaBeHu ca TecToBe ¢ mo-manku mo obem (25 ml) TpuOu, m3non3anu 3a Hg PVG.
YcTaHoBeHO e, 4e Hali-BICOKa YyBCTBHTEIHOCT Ha 253.652 nm ce mocTura ¢ mbpBOHAYaIHATA
TpBHOa (43 ml), BeposTHO mopay Mo-BUCOKATa ITPOITYCKIMBOCT Ha MaTepraia (KBapir), OT KOHTO
¢ HalpaBeHa.

10. IIpoyyeHo e BIUSIHUETO HA HHTETpalMoHHOTO BpeMe (Read time) BEpXy UyBCTBUTEIHOCTTA Ha
253.652 nm B o6xBara oT 1-30 s. YCcTaHOBEHO €, 4e yBeIn4aBaHETO Ha HHTETPAIIHOHHOTO BpeMe
ot 5 s o 30 s He BOAM [0 MOBHUINIABaHE Ha EMUCHOHHUS MHTEH3UTET 32 1 ppb Hg. 3aroBa e
IIPEANOYETEHO Aa Ce U3I0J13Ba UHTETPALMOHHO BpEME OT 5S 3a U3MEPBAaHETO HA EeMHCUOHHUS
WHTEH3UTET.

11. MetoxsT e mpuiIokeH 3a onpenensae Ha Hg B mousenn CRM, mpenoctaBeHn oT ArpapHuS
YuuepcurteT. [IpeacTon cpaBHsBaHE Ha PE3yNITATUTE, CIEA KaTO ATpapHusi Y HUBEPCUTET HU
MPENOCTABAT CEPTU(PULIUPAHUTE CTOMHOCTH.

12. HabmogaBano € MOBUIIABAHE HAa EMHCHOHHHS MHTCH3MTET IIpu mobaBka Ha Ni%' ¢
xoHnentpaius 10 ppb B pastBopa Ha 1 ppb Hg?* nokaro no6askara Ha 10 ppb Cd?* u Co?* ne
BOAM 10 IpOMsHA B curHaiza Ha 253.652 nm. VYcTaHOBEHO €, Y€ TIpaJupaHeTo Ha
KOHIEHTpanusaTa Ha qo6askara Ha Ni?* kbM pastBopa Ha 1 ppb Hg?" B marepsana ot 0-50 ppb
BOJIU JI0 TOBHUINIaBaHE HAa YyBCTBUTENHOCTTA ¢ 30 %. VYBennuaBaHeTO Ha KOHIICHTpAIUATA HA
nobaekara Ha Ni%™ j0 1 ppm HEe BOAM 10 3HAYMMa MPOMSHA B EMUCHOHHUS MHTEH3UTET Ha
253.652 nm3a 1 ppb Hg.

13. TloTBbpaEHO €, Ye MpU CKBCSABAHE HA KalWIsApara, CBHP3BAIlA PEAKTOpPa M Tra30TEYHHs
ceraparop, B uHTepBaia ot 77 cm g0 11 cm ce Habmogasa 50% noBuIiraBaHe Ha eMUCHOHHUS
unrensurer Ha 1 ppb Hg. BepostHo, npu PVG peakuusta ce o6pasysar Hg® kaButanmonnu
MEeXYpH, CIIOCOOHU Jla c€ KOMIIpECHpaT JI0 CTENEH, MPU KOATO TeMIepaTypaTa B MEXypHUTe
JIOCTHIa XHJISIH KeIBUHU. VIOHM3a11MsTa € @HI0TepMHUUEH NPOLEC U T10]] IeiCTBHE Ha BUCOKATA
temneparypa, Hg® moke na ce okucu 10 Hg?, chbIpoBOIEHO ¢ OT/ENSHE Ha [BA EJEKTPOHA U
pastBapsine Ha Hg?* B Teuna ¢a3a.

14. Onucanue Ha EKCIEPUMEHTAITHUTE PE3yITaTH Ha OBITapCKH €3WK, KaKTO U IMOJrOTOBKA Ha
YepHOBa 3a IMyOJMKauus Ha aHTJIMHCKUA €3MK OTHOCHO paspaborBanero Ha PVG-MSIS-MP-
AES.

15. llpuBneuena e guruiomanT AnmHa KymaHoBa OT MarucThpckaTa Iporpama IO TIPOEKT
»Mozepna“, kato padorara r c MP-AES ce okaza npeanocraBka Aa s Ha3HayaT B aKpeAUTHpaHa
naboparopus mo AX KbM ArpapHus Y HUBEPCUTET.

II1. Ilemarorn4yecka AeHHOCT

1. TlpoBenenwm ca ynpaxHeHus Mo MaTtemaTuka 2 Ha crienuamHoctr Xumus (1 xype, peaoBHO) U
Xumus ¢ mapkeTudr (1 Kypc, peZioBHO)

2. TlpoBeneHu ca ynpaxkHeHuws 1o MHCTpyMEHTamTHH METOJM 334 aHAIW3 Ha CIEIUATHOCT
MeaunuHcka XuMus (2 Kype, peIoBHO 00ydeHHE) M YIPaKHEHHS M0 AHAIUTHYHA XUMHUS C
HNMA na cnenmmanmnoct Memunmacka ouosorus (1 Kypc, petoBHO o0ydeHHe).



3. Ilposeaenu ca ympakHeHus o MaremaTrka 1 Ha crierpanHoctr Xumus (1 Kypc, 3aI04HO) U
ynpaxHeHus 1mo Martemarnuka Ha ciennarHocT MeannmHcka xumus (1 Kype, peoBHO) U
X¥UMHUYCH aHAIHU3 U KOHTPOJI Ha kKadecTBOTO (1 Kypc, peloBHO).

4. TlpoBeneHu ca yrnpaxHEHUS I10:
MaremaTika Ha CIEUMATHOCTH MeAWIMHCKa XMMHS W XHMMHYEH aHali3 U KOHTPON Ha
kadecTBOTO (1 Kypc, pejoBHO);
AHaATUTHYHA XUMUSI C HHCTPYMEHTAHU METOIM 32 aHAII3 Ha crieranHocT buonorus (1 kype,
3aJI09HO);
AHaIUTHYHA XUMHS C HHCTPYMEHTAJIHM METOIM 3a aHaiu3 3a chenuainoctu buomorus (1
Kypc, penoBHo), Meannuacka bromorus (1 xypce, penosuo) u OITH (2 kypce, penoBHO);
WHucTpyMeHTaIHE METOAX 32 aHANU3 Ha CreluamHocT MeannuHcka XuMus (2 Kype, peIoBHO)
u XuMus ¢ MapKeTHHT (3 Kypc, PEIOBHO).

15.03.2023 . JIOKTOPAHT ...t e
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[o [ekaHa Ha X
npu MY “Mauvcuit Xunenaapcku”
Tyk

JOKNAQLO
oT gou. A-p Knpun Cumutynes

PbKkoBoauTen Ha kategpa “AHanuTuyHa XMMUA U KOMNITbPHA xummsa”

YBaxaemu r-H [lekaH,

Ha 14.03.2023r. KaTeapeHuaT CbBET Ha KaTedpa “AHanunTnvHa Xumusa u
KOMMIOTbPHA XuMna” 06CbAN U eAnHOAYLIHO ¢ 6 rnaca ,3A" npue npozgpama 3a usnum
no cneyuanHocmma om uHOueudyanHusi nnaH Ha pedoeeH GoOKmMopaHm
Aumumbp [eH4Yee Cmouyoe nNO [OKTOPCKA Mporpama AHaNUTUYHA XUMUS.
MpeanoxeHata nporpamMa € W3roTeeHa OT Hay4HWs pbkosoAuTen Aou. A-p BecenuH
KmeToB 1 e cbobpaseHa c TemaTa Ha AncepTaunoHHNUA TPYA.

Mons ®C Ha X® pga yTBbpAM nporpamaTa 3a u3nuT no crneuuanHocrtra Ha
poktopaHT Jumntbp CTOMULOB.

Mpunaram:

1. Mpenuc-n3sneveHne oT NPOTOKON Ha 3aceAaHune Ha KC Ha KAXKX;

2. MMporpama 3a M3NuT No cneunanHocTTa oT MHANBUAYANHUA NNaH Ha peAoBeH
pokropaHT Qumutbp eHues CTouuoB.

15.03.2023 r. PvkosoauTen KAXKX: L

/aou. a-p Kupun/Cumutunes/




[Ipenuc-u3BiacYcHNE
ot 3acemganue Ha KC
Ha Kartenpa “AHamuTiyHa XuMus 1 KX”

ot 14.03.2023

[TPOTOKOJI Ne 4

Ha 14.03.2023 r. ce mpoBele 3acelaHue Ha KaTeAPECHHs CBhBCT Ha
KaTeapa “AHATATHYHA XUMHS 1 KOMIIOTbPHA XHUMHsL”.

OO0 cbeTaB: 12

Ci. Llonesa, JI. Kaitnaposa, A. XprcTo30Ba — B 4y)KOHHa,

Penyxius — 9 mynm. IIpucbeTsar : 6

Otrcoersar: E. Bep6anosa (otmycka), A. Tepsuiicku, I1. Ilendes

JIHeBeH pen:
1. Oruer Ha gokropadT JuMuTbp CTOULIOB
2. Y4eOHU BBIIPOCH
3. Pa3Hu

ITo Touka 2.1 Ge 0GchaeHA HPOZpAMa 3a U3HUM RO CREUUATIHOCmMMA Om
UHOUGUOYAIHUA NIAGH HA pedoseH Ookmopawm Jumumvp TI'enues
Cmouyog 1o JOKTopcka Tporpama AHanuTHuHa xumus. IIperuroxexata
[porpama € M3roTBeHa OT Hay4YHHMs PbKOBOJMTEIN AOL. JI-p BecenuH Kwmertos
U € cho0Opa3eHa ¢ TeMara Ha JMCepTaluOHHUA TPYA.

I[IpemioxeHneTo 6€ 00CHAEHO U TPHETO ¢ 6 riaca ,,3a".

15.03.2023 [TpoTokonupa: v’ﬁ/
/T1.BanabanoBa/




NMPOrPAMA
3a
n3NnT NO CNEUUANTHOCTTA OT UHOAUBUAOYANHUA NNAH
Ha
Avumutbp leHyes CTonu,0B —
DOKTOPaHT B Kateapa AHaNIMTUYHA XMMUA U KOMMNIOTbPHA XMMUA

Nno Hay4Ha cneunanHocT AHaNUTUYHA XMMUA

Tema: Pa3Butue Ha aHANTUYHUTE Bb3MOXKHOCTU Ha XxmapuaHarta
reHepauyua B KOMGMHaU‘Mﬂ C N1a3meHa CneKTpomeTpua

10.

11.

besnnambkoBa AAC. Ycnosua Ha Yonuw. M3TOYHMUM Ha Bb3OYy)KAaAHE - KYXOKAaTOAHU U
6esenektpogHn namnu. NpadutHa new,. MeTog Ha CTyaeHUTE Napu 33 onpegensaHe Ha
Hg. Mpeyewm BANAHNA. AHAIMTUYHU XapPaKTEPUCTUKN.

MnambKoBa aTOMHOEMUCMOHHA cnekTpomeTpusa (FAES). M3nckBaHMAa Kbm naambuuTe.
Bngose naambuum. 30HM B naambKa. Fopenku. Mynsepusatopun n Kamepu. lNpevewm
BAUAHUA. AHAUTUYHU XapPaKTEPUCTUKMN.

ATOMHOEMMUCMOHHA CMEKTPOMETPUA C MUKPOBBIHOBO reHepMpaHa a3oTHa naasma (MP-
AES). MP KaTo eMUCUOHEH U3TOYHUK. KnacuduKauma Ha eMUCUOHHU IMHUK. EMncnoHeH
CNEeKTbP M NNa3meH GOoH. AHANUTUYHWN XapPaAKTEPUCTUKN.

ONTMKOEMUCUOHHA CMEKTPOMETPUA C MHAYKTUBHO cBbp3aHa naasma (ICP-OES). ICP KaTo
€MUCUOHEH W3TOYHMK. Bmpgose ontuyHM cuctemun. [Letektopu. KnacudpuKkauma Ha
€MUCUOHHUTE  ANHMKW. EmUcMoHeH cnekTbp M nnasmeH GOH.  AHANUTUYHMU
XapaKTEePUCTUKU.

EnementHa maccnektpometpua (ICP-MS). UHTepdeiic. MoHHa onTuka. Bugose mac-
éuntpu. MoNMAaTOMHM M M306apPHU NpeyeHUs. PeakUMOHHU U KONMU3MOHHU KAETKMU.
AHaNINTUYHU XapaKTEePUCTUKMN.

KannbpaumMoHHM cTpaTermm B MHCTPYMEHTANHUA aHanun3. YyBCTBUTENHOCT. JIMHEMHOCT.
PaboTtHa obnacT. [paHMUM Ha OTKpMBaHe M onpeaenaHe. MeToa Ha KananbpauMoHHaTa
KpmBa. MeTog Ha cTaHgapTHaTa Aobaska. MeToa Ha BbTpELHMA CTaHAapT.

KauecTBO Ha pe3ynTaTa OT MU3mepBaHe. TUN rpeLlkn, BAnAeLm Bbpxy pesyntaTta. TOYHOCT.
Bunaose npeunsHoct. HeonpegeneHocT. MeTpoaornyHa npocaeanmocT Ha pesynTaTa.
BbTpewHo  nabopatopHo  BanugupaHe. Bupgose  BanuampaHe.  OueHsBaHM
XapaKTepUCTUKM Npu BanngupaHe. Mogxoan 3a BanngmpaHe. O6eKTn Ha BaananpaHe.
MexaynabopaTopHu cpaBHeHuAa. Llenn. OpraHusauuma- nnaHuMpaHe, M3NbJAHEHWE W
oueHABaHe. MHOMKaTopU 3a U3nNbaHeHMe.

OCHOBHM 3aKOHM Ha doToxumumaTta. [MbPBUYHU M BTOPUYHM POTOXMMUYHU pPeaKkuuu.
KBaHTOB 006MB. [MbTULLA Ha Ae3aKTUBMPAHE Ha GOTO-aKTUBUPAHUTE YaCTULM.
doTOXMMUYHO NapHO reHepupaHe (PVG) KaTto noaxos 3a npoboBbBeKaaHe B aTOMHaTa
cnektpomeTpua. Bugose PVG cuctemun. O6xBaT Ha npunoxeHue. Mpeyenusa npm PVG.
CybcTaHuuu, nognomaraiim PVG. NMpeammctsa U HeaocTaTbUM Ha PVG.




12. XumnyHO napHo reHepupaHe (CVG) Kato noaxon 3a nNpoboBbBEXKAAHE B aTOMHaTa

cnekTpomeTpua. Bugose CVG cuctemun. O6xBat Ha npunoxkexue. MNpevenuna npu CVG.
Mpeanmcrea 1 HegocTaTbum Ha CVG.
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CbBpemeHHM TeHAEHUMN B e1eMEHTHMA CneKTpaaeH aHanus, 2020

19. pou. a-p B. CredaHoBa, J/leKyumn 3a MarncTbpcKa nporpama ,,CnekTpoXmmmyeH aHanms”,

MaccneKkTpomMeTpus ¢ MHAYKTMBHOCBBbP3aHa niasma (ICP-MS), 2020

HayyeH pbKoBOAUTEN:
/nou. BecennH Kmetos/

PbKoBOAMTEN KaTeapa:
/nou. Kupun Cumutumnes/



Ten.: 359 32/ 261 402
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JIOII. I-P BECEJIMH KMETOB
TEKAH

HA XUMHWYECKH ®AKYJITET
Y “ITAUCHUI XUJIEHJAPCKHI”
IJIOB/IAB

TOKJIAN

ot nipo¢. a-p Wnusn UBanos

pBKOBOAUTEN Kareapa OpraHuyHa XUMUS

OTtHocHO: 00sBsIBaHE HA KOHKYPC 32 3a€MaHe Ha aKaJeMUYHA JUTHKHOCT ,,JIOLEHT",

YBAXKAEMMU 1011, KMETOB,

BeB Bpb3ka ¢ ui. 66 (1) [TPAC na IV u pemenne na KC ua karexnpa ,,Opranuuna
xumust“ (porokon Ne328/30.03.2021 r.), Moist Ja BHeceTe 3a yTBbpxkaaBaHe oT DakynTeTHus
ChBET Ha XUMHYECKH (aKyITeT NpeJIOKeHHE 3a 00sIBIBaHE Ha KOHKYPC 3a AOLEeHT o Obnact
Ha Bucie obpasopanue 4. IIpuponnu Hayku, Maremarnka 1 uH(opMartuka, [IpodecHoHaIHO
HanpasneHue 4.2. Xumudecku Hayku (OpraHmuHa XuMmus, XpoMmartorpadCKum aHamm3) ChC
CpOK 2 Mecela oT 00siBBaHe Ha KOHKypca B JIB.

MotuBu:
1. Cnen nencuonupane Ha nou. a-p Cones JJaHbo KbM M. cenreMspr 2021 T. BofeHHUTe

OT Hesl KypPCOBE 110 3aAbJDKHTETHATE JUCIHMIIIAHN:
1) Anamus na nexapcrBenn BemecrBa Il u. (OKC Bakanaebp cmerm. Memunusacka

XUMHUSA),

2) Xpomarorpadexu anam3 (OKC Bakanapbp, cren. XuMHUYeH aHAM3 U KOHTPOJ Ha

Ka4eCcTBOTO),



3) Xpomarorpapcku Meronu BbB (apmaneBTuunns anam3 (OKC Maructsp, cner.
dapmareBTHUHA XUMUA),

4) Ouroxumus Ha yeyebuure pacrenus (OKC Marucrep, cnen. @apmareBTH4Ha
XUMHUSA),

KaKTO ¥ Ha m30upaemara JUCLUILIMHA!

5) CoBpemennn xpomarorpapcku meronu (OKC bakanapbp) ce M3BEKIAT OT INIABSH
ACHCTEHT JIOKTOP.

2. OcurypeHa Iperno/iaBaTesicka HaToBapeHOCT cbriiacHo 4. 64(2) or [TPAC na ITVY.

I[IpunoxeHue: mpenuc-u3BaedeHue ot nporokon Ne353/30.03.2021 r.

mPO®. I-P NJINS
Pvroeooumen kamedpa Opeanuina xumus



MPEINUC-U3BJIEYEHHE

ot npotokon Ne 353/08.03.2023 rop.
3acenanue Ha KC

Ha Kareapa“OpraHuyHa XuMus”’

Iy ,I1. Xunengapcku”

IIporoxos Ne 353

Ha 08.03.2023 rox. ce mpoBene 3acejaHHMe Ha KaTelIpeHHs CBBET Ha Kareapa
“OpranuyHa XumMus’ .

001 cheTaB Ha KarepeH cbBeT - 9. [IpuckerBar 9: mpod. a-p Unusu UBanos, nou. 1-p
Pymsna bakancka, gon. n-p Crena CratkoBa-Aberxe, pou. a-p Ilnamen Anrenos, nomn. 1-p
Crosaka Atanacosa, TJ1. ac. 1-p Ctarumup Manouos, ri1. ac. A-p Jlumutrsp boxuios, ri. ac.
1-p Mopnau Ctpemcku 1 T11. ac. 1-p Muna Tonoposa. OTChCTBAIIM HIMA.

HeoOxoum Opoii 3a monoxuteneH u3dop 6.

JIHeBeH pen:
1. Texyum;
2 Pa3nu.

ITo 1.1 ot nHeBHUS pen, BB Bpb3ka ¢ wi. 66 (1) [IPAC na IIY ppkoBOMTENAT Ha
kareapara mpod. a-p Wimsa VBaHOB BHece Npe/UloKeHHE 3a 00sBABaHE Ha KOHKYPC 3a
mouenr mno O6nact Ha Bucme oOpazoBanue 4. IlpuposHu Hayku, MareMaruka u
uadopmatuka, [Ipopecnonanno nanpasienue 4.2. Xumudecku Hayku (OpranvdHa XuMHs,
Xpomarorpapckd aHaIHM3) CbC CPOK 2 Mecena OT oOsBsBaHe Ha KoHKypca B JIB. Toi
MOTHBHpA MPE]l WICHOBETE Ha KaTeJpaTa CBOETO NPEATIOKEHHE ChC CIEIHUTE TOBOIM:

1. Cnen nmencuonupane Ha jgorn. a-p Cones [Jlambo xbM M. centemBpu 2021 T.
BOJICHHTE OT Hesl KypCOBE MO 33 IbJDKUTEITHUTE TUCHUIIIMHHA:

1) Anamm3 Ha nekapctBeHu BemectBa Il 4. (OKC bakanasep cmen. Meaunuucka
XUMHUSA),

2) Xpomarorpadceku ananm3 (OKC bakanassp, crer. XMMUYEH aHaIHU3 ¥ KOHTPOJ Ha
Ka4eCTBOTO),

3) Xpomatorpadcku metoau BB (apmaneBTHunus aHanms (OKC Maructep, crner.
dapmaneBTHYHA XUMUS),

4) ®uroxumus Ha yedeOHHUTe pacteHuss (OKC Maructep, cnen. ®apmaneBTHYHA

XUMHUSA),



KaKTo ¥ Ha m30upaeMaTa JUCIMILIMHA!
5) CoBpemennu xpomartorpadpceku meroau (OKC bakanasbp) ce u3BexXIaT OT INIaBeH
aCHCTEHT JIOKTOP.

2. OcurypeHa mpernoaaBaTesicka HaroBapeHoCT chriacHo wi. 64(2) ot [IPAC na I1Y.

Cuen o6chKIaHe, KaTeIPEHUST ChBET MTPHE HANPABEHOTO MPEIOKEHUE 3a 00sBIBaHE
Ha KOHKYPC 3a ,,JIOIEHT .

I'macysamu: 9; 3a: 8; [Ipotus: 0; Be3aspxamu ce: 1;

Or ujgeHOBeTe Ha Kareapara, Jon. bakaiicka wW3pa3u ¥ MOTHBHpPA MHEHHETO CH BbB
Bpb3Ka C HEOOXOJMMOCTTa OT OOSIBIBAaHETO M Ha OINE €IMH KOHKYypPC 3a JIOLEHT B

npodecronanHo HanpasieHue 4.2. Xumudeck Hayku (OpraHuvHa XUMHs).

Pemenwue: KC npennara Ha ®C:

Jla 06siBH KOHKYpC 3a jorieHT o O6sact Ha Bucie odopaszoBanue 4. [Ipuponuu Haykw,
Matematuka u wuHpopMmaTuka, [Ipodecnonanno HampaieHue 4.2. XUMHYECKH HayKd
(Opranpyna xuMHs, Xpomartorpadckm aHaiu3) CbC CPOK 2 Mecella OT oOsBsBaHE Ha

KoHKypca B JIB.

08.03.2023 rog. IIpoTokom4uK:

Tp. 1 UJIOBIUB rji. ac. a-p vOp,lIaH TPEMCKH
I ( 1 )



o Jlexana

Ha XHUMHUYECKH (aKyITeT
npu [TY . I1. Xunennapcku™
Tyk

JTOKJIAJ

oT pou. 1-p Mapus Vlopnanosa AnresioBa-PomoBa,
PBKOBOIUTEN KaTeIpa ,, XAMHYHA TEXHOJIOTHS™

['ocnionun Jlekan,

Ha 09.03.2023 r. ce cberost Kateapen cbBeT B KaT. XUMHYHA TEXHOJIOTUs. Pasrienano
6e KaapoBOTO ChcTosHME Ha Kareapara. Cien oOChkaaHe Oe pelIeHO Ja Ce BHECE
npeaiokenne Ha @akyITeTHHs CbBET 3a OOsABSBaHC HA KOHKYPC 3a 3aCMaHC Ha
aKaJeMHYHaTa JUTHKHOCT ,,JIomeHT™ mo: obnact Ha Bucuie obpaszosanue — 4. IlpuponHu
HAYKH, MATEMaTHKa ¥ HHOOPMATHKA; TPOPECHOHATHO HaNpaBieHne — 4.2. XHUMHYECKH HAYKH
(OpraHnYHA XMMUYHA TEXHOJIOTHS, XPAHUTETHA XMMHUSL), CbC CPOK 2 Mecena oT o0siBsiBaHe HA
KoHKypca B JIB.

Ipe3 m. aBryct 2022 r. pou. A-p Jando Tonues TonueB O¢ NEHCHOHMPAH U B MOMEHTA
aKa/eMHYHHAT ChCTAB HA KaTeapaTa € 7 MpernojaBaTelli Ha OCHOBEH TPY/IOB J0roBop: 1
npodecop, 2 JOEHTH, 3 TJIABHM aCHCTEHTH M | acucTeHT. B karenpara uma NOTCHUHATHA
KaH/IUIaTH, KaTo ¢ OOSBABAHETO Ha KOHKypca C€ JaBa Bb3MOXXKHOCT Ha MJIAJUTE Y4CHH 32
M3pacTBaHE B HAy4YHaTa U NIPpO(eCHOHaIHa 00IaCT, B KOSTO pabOTsT.

B karexpara ce BOIAT Pa3IM4HH JMCIHILIAHA — 3aIbIKUTENHA M H30MPAacMH, KOETO
onpejiesis ayAUTOPHA 3a€TOCT Ha YIEHOBETE HA KOJIEKTHBA MPE3 MOCIEHNTE FONHH Hal 450
gaca. OCBEH CTy/IeHTH OaKaJiaBpH, B KaTeJpara ce 00ydyaBar u CTY/ICHTH I10 /[BE MArMCTHPCKH
nporpamMH ,, XpaHUTeIHA XHMHS™ (IbpKaBHa MOPBUKA M 3aJ04HO, IUIATCHO o0yudeHue) u
JXumus ¥ exosorus™ (miareHo oOydeHHe), KOETO OCHUIypsiBa JONBIHUTEIHA aylInTOpHA
32€TOCT Ha MPeToJaBaTeIUTe.

[Ipuiaram mpemuc OT MPOTOKOJIA HA KAaTeIPEHHs ChBET.

\V\J

09.03.2023 1. PwxoBoauren xaT. XT:
(ou. o-p NLéyreno a-Pomona)




TTnosauecku YHusepcurter “TTaucuii XuneHaopcku”
Kateapa “"XumuuHa TexHonorus”

MPOTOKOI Ne 158

OT KaTegpeHo cbBelaHne

Mpenuc

Onec 09.03.2023 rod. ce CbCToA cbBeLlaHne Ka kaT. XuMuyHa TEXHOTOMNA.

MpucbeTBaxa: npod. A-p [ AxToBa, gou. A-p M. Anrenosa-Pomosa, AoOU. a-p
I. MaTpoHos, rn. ac. a-p XK. leTkosa, . ac. p-p O. Tenesa, rn. ac. 4-p K. KoctoBa n
ac. . nues.

CbBeLlLaHneTo npemvHa npu cneaxns AHEBEH pel.

m.2. Kadposu 8brpocu

[lou. AHrenoBa-PomoBa noctasn BBMPOCA 3a pasBUTMETO Ha aKaaeMU-HUA
cbcTaB Ha kaTteapaTa. Bb3 ocHoBa Ha noTpeBHOCTUTE OT KaApOBO OCUrypABAHE Ha
yuyebHust npouec u Hay4Hou3scneaaeaTenckara [EAHOCT, KaKTo 1 B CbOTBETCTENE C
nonuTMKaTa Ha pasBMTME Ha akafeMnyHus CbCTaB Ha MYy pwbkosoguTen karteapa
nocTasu Bbhpoca 3a obasaBaHe Ha KOHKYpC 3a 3aeMaHe Ha akagemMudHa ONbXHOCT
,DoueHT" no: obnact Ha BucLLe obpaszosaHue — 4. [pupoaHu Haykn, mMaremaTtuka u
nHdopmaTuka; NnpodecnoHanHo HanpaeneHue — 4.2. XUMU4eCkn Hayki (OpranunyHa
XUMWYHA TEexHororvsi, XpaHuTenHa xumusi), CbC CPOK 2 Meceua oT obsiBABaHe Ha
koHkypca B [1B.

O6cbaeHo 6e neHcuoHnpaHeTo Ha Aou. . ToH4yeB W HamanaBaHeTo Ha
xabunuTupaHuTe npenogasaTtenu B Kateapara. Nekunmte W ynpaxkHeHus no
pa3NNYHN AUCLMNNNHN — 3a4bIKUTENHN 1 n3dupaemu, Ha CTyAEHTU Hakanaspu u
MarucTpu, ocurypsisa Heobxoaumarta ayauTopHa 3aeTOCT Ha npenofasaTennuTe.

Cnepn obcbxaaHe YneHoBeTe Ha kateapata noAkpenuxa npennoxeHneTo 3a
0BsIBSIBAHE Ha KOHKYPC 32 3aemaHe Ha akajaemuyHa ANBXHOCT ,JJoueHT" no: obnact
Ha Bucle obpasosaHne — 4. [pupoaHW Haykw, mMaTemaTvka U WHgopMaTuKa;

npodpecroHanHo Hanpasnexne — 4.2. XUMMYECKU Hayku (XpaHuTenHa XUMUS).

A,
Ve 4
MpoTokonupan: “i%

(xum. XK. CumeoHoBa)




Jlo Jlexana

Ha XumuueckH daxyirer
mpu 1TV ,[1. Xumenapeku™
Tyxk

TOKJIAJL

ot aou. a-p Mapust Mopaanosa AmnrenoBa-PomoBa,
PBKoOBOIMTEN KaTeaApa ,, XUMHAYHA TEXHOJIOTHS

[ocnogun JlexaH,

BbB Bpb3Ka IPOBEKIaHE HA JMCLUUILUTMHATE [paxmuxa 3a cuemantoct Meouyuncka
xumus, IV kypc u IIpakmuxkym 3a CIEHHATHOCT Xumus, IV Kypc, npeiaram na Obaar
XOHOPYBaHH CJIE€JHHUTE JHIIA:

e umnx. ['eopru lllepes Illepes — broser AJL, rp. Iemepa — xopapuym 20 4aca,
KaTo YIPAKHEHHUS;

e Jlumo EnueB AnamkoB — MekcoH OO/, Tlnosaus — xopapuym 20 4aca, Kato
yIpaKHEHHUS;

e mpod. 1-p [lerko Hensnkos JleneB — Jla6oparopus 10 OHOJIOTHYHO AKTHBHH
semecTna — [LtoBmus, kbM MOX ¢ LI®, BAH — xopapuym 20 yaca, KaTo yIpaXHEHUS,

e jon. A-p Maprapura Xpucrtoa J[louea — MHCTUTYT 1O TIOTIOHUTE H
TIOTIOHEBUTE M3/eNHs, C. MapKoBo — xopapuyM 12 gaca, KaTo YIpaKHEHUA,

e 1-p Mennomena Hukososa Kanszapuposa-Kynesa — BABX, orzen
.JIaGopartopuu zeitHocTu™, Tp. [110BAMB — XOpapuyM 15 4gaca, KaTo yIpaKHEHUS;

e jgou. a-p Vsanka lBaHoBa Tpunroscka-Menziea — Jlabopatopuu KM
VHCTUTYT 1O 3€J€HYYKOBU KYyITYpH (U3K) ,Mapuna“, [l1oBauB — XopapruyM 15 gaca, kaTo
yIpaKHEHHS,

e jg-p Haramms I'anenosa IemeBa — MeuKOIMArHOCTHYHA  J1abopaTopust
.Bomumen”, [lnosaus — Xopapuym 18 4aca, KaTo ynpaxHCHU,

e 1-p Acs Jlumurposa KozaHosa — JlaGoparopuss KbM MEIUIMHCKH LEHTHP
..EBpoxocnuran®, [LIOBAUB — XOpapuyM 15 4gaca, KaTo yIpaKHCHUS.

e Cuexana Vpanoa JlenueBa — HauasHuk OTKK na . Heoxum™' A]Jl, rp.
JTuMHUTPOBrpaja — xopapuyM 40 gaca, KaTo yrnpaxHCHHsI.

HpnnaraM npemnuc ot IIPOTOKOJIa HA KaTCI[pCHI/ISI CBbBET.

/Lb

(momt. 1-p M. Anrenoga- OM(lBa)

16.03.2023 1. PrroBoaurel kareapa X1:




TTnosauecku YHusepcurtet “TTaucum XuneHaapcku
Kateapa “XumudHa TexHonorus”

NMPOTOKON Ne 158

OT KaTeapeHo ChBeLaHne
Mpenuc
[Oxec 09.03.2023 roAa. ce CbCTOA cbBeLlaHne Ha kaTt. XumuyHa TEXHONOorus.
MpucbeTBaxa: npod. A-p . AuTtoBa, aou. A-p M. Anrenosa-Pomosa, aou. A-p
. MaTpoHoB, M. ac. A-p . MeTkoea, . ac. a-p O. Tenesa, rn. ac. a-p W. Koctosa u
ac. . nues.
CbBeLL@HNeTo NPeMMHa Npu CneaHns AHeBeH pen:

m.1. YuyebHu ebrpocu

BbB Bpb3ka npoBexaaHe Ha AUCUMNnHuTE J[pakmuka“ 3a cneuuanHoct
MeduuyuHcka xumus, IV Kypc 1 Mpakmukym“ 3a cneunanHoct Xumus, IV Kypc, Aou.
op M Anrenosa-PomoBa npeanoxu Aa GboaT XOHOpyBaHW  CrnepHuTe
npenopasaTenu:

o unx. Meopru LWepes Wepes — BuoseT All, rp. Mewepa — xopapuyMm 20
yaca, KaTo ynpaxHeHUs;

. Oumo EHues Anampkos — MekcoH OO/, MNnoeaus — xopapuym 20 vaca,
KaTO YNparKHEHUS,

. npod. A-p leTtko Hepsnkos [leHes — NaBopaTopust no HUONOTMYHO
akTuBHM BellectBa — nosaue, KbM NOX ¢ Lo, BAH — xopapuyMm 20 uaca, kaTo
yNpaXKHEHUS;

. pou. ao-p Mapraputa XpucToBa [loyesa — WHCTUTYT NO TIOTIOHUTE Y
TIoTIOHEBUTE U3aenus, c. MapkoBo — XopapuyM 12 yaca, KaTo ynpaxXHeHus,

o o-p MennomeHa Hukonosa KaHsadguposa-KyHesa — BABX, otaen
JlabopaTopHu penHocTu", rp. Mnoeans — xopapuym 15 yaca, KaTto ynpaxHeHus,

. fou. a-p Weaxka VsaHoBa TpuHroscka-Menaesa — Na6opaTopun KbM
WHCTUTYT MO 3€NEeHYYKOBU KyNTypy (U3K) ,Mapuua”, Mnosaue — xopapuym 15 vaca,
KaTo ynpaKHEHWS;

. n-p Hartanus ['aneHosa lewesa — MeaukognarHocTu4Ha nabopartopus
_Boaumen", Nnosaue — XopapuyMm 18 yaca, KaTo YyrpaXXHeHUs,

. a-p Acsa [umutposa KoszaHoBa — Jlabopatopua KbM MeanunHCKN

LEeHTBP ,Espoxocnutan”, [lnosaus — xopapuym 15 4aca, kaTo ynpaxHeHus,




. CHexaHa WeaHoBa [lenyesa — HauanHuk OTKK Ha _Heoxum* ALl, Tp.

OuMuTpoBrpaa — Xopapuym 40 yaca, KaTo ynpaxHeHus.
UneHoBeTE Ha KaTedpeHusa CbBeT npuexa NpeAnoXeHNeTo.

MpoTokonupan: %{////

(xum. XK. CuMeoHOBAa)




Jlo Jlexana

Ha XuMH4eckus Qaxymnrer
TYK

TOKJAL

oT pou. A-p Ilnamen Aunrenos
IIpencenaren Ha KOMUCHSTA IO aTECTUPAHE

KbM Xumuueckus (akynrer

I'-u Jlekasn,
Mons na BHeceTe 3a pasriexzaaHe BB DakyNTETEH CHBET PEIICHUSATA HAa KOMHUCHSATA IO
aTecTHpaHe OTHOCHO IIPOLEAypaTa 110 aTeCTUpaHe Ha CIEIHUTE MpenogaBaTeliu:
1. Jloun. a-p Crosinka HukosioBa ATanacoBa
Komucusra no arectupasne:
- Ipejyiara IoJIOXKMTEJIHA OLIEHKa 3a yuyeOHaTa JeHHOCT;
- Ipejyiara IoJIOXKMTETHA OLIEHKa 3a Hay4yHaTa JIeHHOCT;
- Ipejiara IOJOXXKUATEIHA OI[EHKa 32 aJMUHUCTpAaTHBHATA IEHHOCT;
- pasriena u 00CHIU CTYyI€HTCKOTO MHEHHE — CTYJJCHTUTE Ca OLICHUJIH ITOJIOKUTEITHO
ydeOHaTa U nejarorugyeckara JeHHOCT Ha 0L, I-p ATaHACOBa;

- npeajara 001Ia aTeCTAIIMOHHA OIEHKA — MOJIOJKHTE/IHA.

2. TI'n. ac. n-p Kupuaa Tpudonosa CroiinoBa
Komucusra no arectupane:

- TmpejUiara HOJIOXKHTENHA OIIEHKA 3a yueOHaTa JeHHOCT;

- mpeyiara IOJIOKHUTENHA OLCHKA 38 Hay4HaTa ICHHOCT;

- Ipejylara IIOJIOXKHTEJIHA OLIEHKA 3a aIMUHUCTPAaTUBHATA JICHHOCT;

- pasriena ¥ 06ChIU CTYyI€HTCKOTO MHEHHE — CTYJICHTHUTE Ca OLICHUIIH I10JI0KUTEIIHO
ydeOHaTa H nejarorndeckara JeMHOCT Ha 1. ac. A-p CTOHHOBa;

- §npeaJiara 00IIa aTEeCTAIIMOHHA OIEHKA — MOJI0KHUTETHA.

prmaraM: JOKYMEHTHUTC Ha aTCCTUPAHUTE NMPCIIOAABATCIIHN.

1 mapt 2023 rog. [Tpencenaren va K

. -p Iln. Anrenos)



IMPOTOKOJI Ne21
oT 3acenanue Ha Komucusra o arecrupane

npu XUMHUYECKU PaKyaTeT

Juec, 1 mapt 2023 roxuna ce mposeze 3aceanue Ha Komucusta o arecTupane B ChCTaB:
npexacenaren: nou. A-p [lnamen AHrenoB AHrenos
YJICHOBE: non. a-p Bans Jlumurtposa JlekoBa

non. a1-p Kupun KocroB Cumutunen

non. a1-p Jumutsp Hukonaes [lerpos

non. a1-p ['eopru MBanos [larponon

JlueBeH pen:
1. Pasrnexxnane Ha OKyMEHTHUTE 3a aT€CTUpaHE Ha MIPernoJaBaTeIuTe:
- pou. n-p Crosuka Hukonosa Atanacosa

- 1 ac. a-p Kupuna Tpudonosa CroitHoBa

Komucusra mo aTeCTHpPAHE pasrieaa HOpeACTaBCHHTE OT KaTeApUuTE JOKYMCHTH Ha

mpernoaaBaTCJIMTE, MMOJJICIKAIIN Ha aTCCTUPAHE.

Cnen obcwxnane Ha ordera Ha jou. a-p CrosHka HuxonoBa ATtaHacoBa, mpereHKara Ha
PBKOBOJAUTENSL KaTeapa, IMPENuc-u3BICUYCHHETO OT IPOTOKOJIa Ha Kareapa “OpraHuyHa XUMHS,
MHEHMSITA Ha CTYJACHTUTE 3a MpernojiaBaTesickaTa JEMHOCT U Clie/] pasriexJaHe Ha IpecTaBeHara
Hay4Ha IIPOJYKIUS B JTOKYMEHTH 3a IepHoJia, KOMHCHSATA B3€ CICAHOTO

PEIIIEHHUE:

3a nou. a-p Crosuka HukomoBa AtanacoBa KOMUCHSTA 110 aTECTHPAHE:

- Ipejylara IoJIOXKHUTEIHA OIIEHKa 3a yueOHaTa JeHHOCT;

- Tpejsara IOJIOKUTETHA OLIEHKA 3a Hay4yHaTa JeHHOCT;

- Ipejylara IoJIOXKHUTETHA OIIEHKA 3a aJIMUHUCTpaTUBHATA AEHHOCT;

- pasriena u 0OCHIU CTYI€HTCKOTO MHEHHE — CTYIEHTHTE Ca OLEHIIU MOJO0XKUTEITHO

yueOHaTa U rmeJarormyeckara JEHHOCT Ha JIOIl. J-p ATaHacoBa;

- mpeaJara o0Ia aTecTANMOHHA OI[eHKA — MOJIOKUTEIHA.

Cnen obcwxnane Ha oTyeTa Ha Ii. ac. 1-p Kupuna Tpudonosa CroitHOBa, mpeneHkara Ha
PBKOBOJUTENS KaTeapa, Ipemnuc-u3BIeUeHUeTO OT IPOTOKOoIa Ha KaTteapa “Obma u HeopraHM4Ha
XHUMHS C METOJUKa Ha OOY4YEHHETO MO XUMHsS~ , MHEHHUSTA Ha CTYJEHTUTE 3a IIpernojaBaTesicKara
JNEHHOCT U Clie]l pa3rjexJaHe Ha IpelcTaBeHaTa HayyHa MPOAYKLIHMS U JOKYMEHTH 3a IepHoja,

KOMHCHATA B3€ CJICIHOTO



PEIIIEHHUE:

3a rn. ac. n1-p Kupuna Tpudonosa CtoitHOBa KOMUCHSTA 10 aT€CTHPAHE:

npeaiiara 1moJIOXKHUTEIIHA OIICHKA 3a yqe6HaTa I[CﬁHOCT;

- [Opeéajara IoJIOXXKUTEIHA OLICHKA 3a HAy4YHaTa IICﬁHOCT;

- I[Opeajara IoJIOXXKHUTEIIHA OIICHKA 3a aIMUHHUCTPAaTHBHATa I[CﬁHOCT;

- pasric€nma u obchrau CTYACHTCKOTO MHCHHE — CTYICHTUTE Ca OLICHUJIA ITOJOXUTCIHO
yqe6HaTa U TeJlaroruyeckara JISMHOCT Ha I ac. a-p CTOﬁHOBa;

- npeajara 001ma aTeCTAIHOHHA OI[€HKA — MOJIOYKHTETHA.

[Ipencenaren Ha KOMUCH

Cekperap Ha X®D:



[o [leKkaHa
Ha Xumuueckuna pakynter
TYK

DOKNA[L
oT gou. a-p NnaameH AHrenos
MpeaceaaTen Ha KOMUCUATA NO aTECTUPAHE Ha npenogasaTe/iCKkUA CbCTas

B XMMunyeckus pakynter

YBa)aemu r-H [lekax,

Ha ocHoBaHue uYn. 57 ot 3BO, un. 106 an. 2 oT lpasuiHnKa 3a YCTPOWUCTBOTO U
AeHoctta Ha MYy M. Xunenpapcku” v un. 10 an. 2 ot lpasuaHuKa 33 aTecTMpaHe Ha
aKafieMnyHua cbctas Npu MNoBAUBCKM YHUBEPCUTET ,Navcuit Xunenaapckn“, mona Aa
BHeceTe BbB PaKynTeTHWA CbBET Mpea/ioXkeHne 3a OTKpuBaHe Ha npoueaypa no
aTecTUpaHe Ha cnejHuTe npenojasartesin B Xvmunyeckusa GakynTer:

1. Nou. a-p Nera Emunosa MapuHosa

. fou. a-p Hukonaii Togopos Koues

. Tn. ac. ao-p Nasen PymeHos AHes

. Tn. ac. a-p *aHa lOnuaHosa lNeTkosa

2
3
4. Tn. ac. A-p EBenviHa KOHCTAHTMHOBA BbpbaHoBsa
5
6. Ac. Aca lIumutposa Xpucrososa

7

. Ac. Mapus leHosa lNumnunosa

1 mapT 2023 . C yEla»(eHuﬁ:/‘
(moLk.

N. AHrenos)



[0 AEKAHA

HA XUMMUYECKU ®AKYNTET

OOKNAL
ot pou. A-p leopru MNMatpoHos

MNpeaceanaten Ha O6WOTO cbbpaHue Ha Xumuyecku parkynter

YBAMAEMMU 0L, KMETOB,

B cvorBeTcTBME € 4n.26, an. 4 oT 3aKoHa 3a Bucule obpasosaHue, mona Aa
BHeceTe BbB PaKynATeTHMA CbBET NpeasoXeHue 3a CTpyKTypaTta Ha ObuwioTto
cbbpaHue Ha Xumunyeckuna GpakynTeT, KakTo cnezBa:

06w, cbecTas — 52 6p.

- aKagemuyeH cbctaB — 42 6p. (80,8 %), oT TAX HexabuaUTUpPaHU
npenogasartenu 226p.

- CTYAEHTU W AOKTOopaHTM — 9 6p. (17,3 %), oT Tax 8 crypeHTM u 1
OOKTOPAHT

- agMUHUCTpaTMBEH nepcoHan — 1 6p. (1,9 %)

Mpegnaram O6bwoTo cbbpaHuMe ga ce nposeae Ha 10 anpun 2023 roauHa
(noHepenHuk) ot 15:00 yaca B 11 ayauTtopms.

C yBaxkeHue: @CM |

[ioU,. A-P TEOPTU NATPOH

lMpedcedamen Ha Obuwomo cvbpaHue Ha Xumu4ecku hakyamem




[10 OEKAHA
HA XUMMUYECKUA GAKYNTET

OOKNAL
ot gou,. A-p NnameH AHrenos

3aMm. geKaH no Hay4yHaTa AelHocT

YBarkaemu gou. KmeTos,

Mpepnaram ¢aKkynTeTHMA CbBeT ga pasrieda WM rnacyBa HOMMHauma Ha npod. Mapk
Oxxepapa MonoHu ot yHuBepcuteTa B OKchopa, BennkobputaHua, 3a Nno4eTHOTO 3BaHUE ,A0KTOP
XOHOpPMC Kay3a“. OcHOBaHMe 3a TOBaA NPeA/IOKEHNE MU 4aBA AbATOTOAULHOTO CbTPYAHUYECTBO C
TO3M YOBEK, AOMNPUHECNIO0 KAaKTO 3a MOBMLWAaBaHE HAa HMBOTO HAa Hay4yHaTa M yyebHa paboTa B
KaTegpaTta Mo opraHWYyHa XMMUs, Taka M 3a aBTopuTeTa M A06POTO MMe Ha dpaKynTeTa KaTo UAano.
Hauyanoto Ha ToBa cbTpyaHMYecTBo be noctaseHo npe3 2010 roauHa, Korato Toi npue ga 6bvae
AOMaKMH M HAaCTaBHUK Ha MOA MOCTAOKTOPCKA crneumanmlauma. Mpes cnegsawmnte roamHn npod.
MonOHM e B1UN AOMAKMH Ha OLe eAMH CbBMECTEH MEXKAYHAPOAEH HAYYHON3CNe40BATE/ICKM NPOEKT
(BGO51P0001-3.3.05-0001 ,,Hayka u BusHec” MY-5-06/2012, Jorosop Ne [02-716/02.08.2012),
KaKTO M y4aCTHUMK B ABa HaumoHanHu Takmea (AH09/15 u KM-06-H59/14). C HeroBa npenopbka be
ocurypeHo GMHaHCMpPaAHETO U Ha ole ABa APYrM NpoekTa oT BPUTAaHCKOTO KpancKko XMmuyecko
apyrecto — RF17-6592 n R21-2062713611 — peanusunpaHm B Kategpata No OpraHUYHa XMMUA Ha
Hawwma pakynTeT. MpuHocuTe Ha npod. MonoHM Kbm ydyebHaTa paboTa npes nocneaHuTe 12 roguHu
ce U3pasABaT B NOYTU eXerogHuTe My HEeKOJIKOAHEBHM MPenoaaBaTeNCKu BU3UTK, MO Bpeme Ha
KOMTO TOM M3HACA LUMKDbA NIeKUMM 33 HaluTe CTYAEHTM M NpPeaocTaBA Konus OT y4yebHuTe
maTtepuanu. Tpabea Aa nogyepTan, ye Te3n NPenosaBaTe/ICKM BU3UTM TOW NPaBu U3LAN0 HA Aobpa
BO/IA M 33 CBOA CMeTKa, 6e3 dpnHaHCcOoBa NoAKpena OT KaKBUTO M A € MeXAYHAPOAHW MPOEKTHU.

MapK MonoHM e U3ABEH y4yeH OT CBETOBHA BE/IMYMHA — AaBTOP MW CbaBTOP € Ha HAKOJIKO
y4ebHu nocobma n noseye ot 200 Hay4YHU NyOGAMKALMKN, KOUTO KbM MOMEHTA Ca LUTUPAHKU Hag, 3200
nbTn (H-nHaekc 28). 3a cnpaBKka npuiaram 1 HeroBaTa aBTobuorpadus.

Mpe3 TasnM rogmHa npeacton npod. MonoHn pa ce neHcmoHupa ot Okcdopackma
YHUBEPCUTET, KbAETO € peannsnpan uanata cm HayyHa 1 npenogasaTencka Kapuepa. Cmatam, ve
TOBa € MoaxoAAl, MOMEHT Aa 3acBuAaeTencTsame cBoATa 61arogapHOCT Ypes NPUCbXKAaHe Ha
NMOYeTHO 3BaHME, M B CbLLOTO BPeEMe MO eAuH CUMMBOJIMYEH HAYMH Aa HanpaBMM TO3M 4YOBEK
NOCTOAHHA YacT OT HALIMA YHUBEPCUTET.

C yBarkeHue,
[ou. a-p NnameH AHrenos





