CTAHOBUWLIWUE

Ha guceptaunoHeH Tpyad 3a ﬂpI/I,D,06I/IBaHe Ha:l

MpunoxeHne 126

obpasoBaTesniHa 1 Hay4Ha CTerneH "[oKTop"

Hay4Ha cTeneH "[OKTOp Ha HaykuTte"

BAPHOTO ce oTbensi3aBa cbC

3Haka “X
ABTOp Ha AMcepTaUNOHHUA TPYA:
BeHeuuns Hwvkonaesa MapoBa
akag. an. HayyHa cTereH nme npesnve dhamunug MecTopaboTa
Tema Ha AucepTaLNOHHUA TPYA:
AHOOHO NOBEOEHUE HA LIMHK
Hay4yHa obnacr:
4, MpupoaHu Haykn, MaTemaTuka 1 MHpopMaTuka
wndbp HanMeHoBaHue
MpodecmoHanHo HanpaBneHue:
4.1, dursnyeckm Hayku
wndbp HanMeHoBaHue
Hay4yHa cneumanHocrT:
CTpykTypa, MEXaHWYHM U TEPMUYHM CBOWCTBA Ha KOHAEH3MpaHaTa matepusi
U3roTBun ctaHoBULIETO:!
aou. a-p CeeTtocnaB Mwuxainnos Kones ME BAH
akag. an. Hay4Ha cTeneH npesnme damunus MecTopaboTa

1.Y,qOBneTBop;|BaHe Ha MUHUMaJrTHUTe U3UCKBaHUS, cbrnacHo lNpaBunHuka:

A) KaHamoaTtsT yaoBneTBopsiBa MUHMMArHUTE N3NCKBAHUS

20 TOYKM

X

Bb) KaHonaatsT He yooBneTBopsiBa MUHUMArHUTE
N3UCKBaHUSA

0 To4KM

CcbC 3Haka “X” ce oTbensisza
eauH OT NocoYeHuTe

OTroBopu

3agbmKUTENHO ce NoNbNBA, ako e oTbensizaHa oTr. b. AHanu3upa ce nybnukauMoHHaTa akTMBHOCT Ha kaHauaaTta. AHanusmpa
Ce OT3BYKbT Ha NOCTUrHATUTE pe3ynTaTu (LUTUPaHus)

HokTopaHT BeHeums MapoBa e nybnukyBana pesyntatute oT AUCEPTALMOHHNSA CU Tpya B 3 HAy4HU
cTaTum — 2 B cnncaHme ¢ MMnakTt doaktop 1 1 B rmaea oT kHura. 3a ABeTe cTatMu ¢ uMnakT cpakTop
ca 3abenasaHu 6 He3aBMCMMM UMTUPaHKS. HayyHute pesyntaTtv oT paboTtaTta no AucepTauuoHHUS
TPYA ca NpeacTaBeHn Ha obLwo 5 KoHepeHUUn - 3 MEXAYHAPOOHU U 2 HAUMOHaNHW. [JOKTOpaHTbT




y[0BMNETBOPsiBa U3NCKBAHWUATA, cbrnacHo lMpaBunHuka. MpeactaBeHnTe cTaTuM OTroBapsaT Ha 55
Touku B MpunoxeHue 5a.

2. AKTyaﬂHOCT Ha TemaTa Ha gUcCepTauMOHHUA TpyAa:

A) Temarta e akTyanHa v HoBa (He ca U3BECTHU pe3ynTaTtu no 8 TouKM
TemaTa OT Apyr1 aBTopw)

B) TemaTa e akTyanHa v ca U3BEeCTHM pe3ynTaTu Nno TemMarta ot 6 TOYkM | X
Apyrv aBTOpU

B) TemaTa He e akTyanHa, HO ca U3BECTHU pe3ynTaTu Ha apyru 2 TOYKM
aBTOpYU

) Temata He e aKTyanHa 1 He ca U3BEeCTHU pe3ynTaTh Ha Apyru 1 Touka
aBTOpVY Mo Temara

1) TemaTta He OTroBaps Ha HMBOTO Ha OUCEPTALMOHEH TPy 0 To4KM

CcbC 3Haka “X’ ce
oTbensa3sa eauH oT
NOCOYEHUTE OTTOBOPU

OueHkara 3a aKTyaltHOCTTa Ha AucepTaunoHHUA Tpyd ce apryMmeHTupa 3aabiiKUTENTHO

M3cneaBaHeTO Ha aHOAQHOTO MOBEAEHME Ha LMHKa € aTpakTMBHO Nopagu ronemMusit MHTepec npu
ynotpebarta My 3a aHogu Ha 6aTepun, 3a ranBaHNYHO HAHACSAHE Ha aHTUKOPO3VMOHHWU MOKPUTUS, 3a
NMPOM3BOACTBO Ha HaHOYacTUUM C KOHTponupaHa dopma M pasMmep, 3a Cb3faBaHe Ha
doToKaTanuTMUK, CynepkoHaeH3aTOpK, ra30BM CEH30PU U T.H.

MpencraBeHNAT OMCEPTaUMOHHEH Tpya € dOoKycupaH BbpXy MW3CNEABaHETO Ha aHoaHaTta
nonapu3aums Ha LUHK B rarBaHoOCTaTUYEH pexnuM. MacneaBaHusaTa B Ta3m obnacT ca U3KMoYMTENHO
Marsiko 1 TOBa e npeanocTaBka 3a AeTalnHOTO u3cneaBaHe Ha To3un npouec. OCHOBHUAT akLEHT Ha
TO3M TPy4 € CbCPEeAOTOMEH BbPXY M3y4aBaHETO Ha MOSTyYEHWUsI CMIOM M HeroBaTa MPOBOAWMOCT -
NMopbO3EeH Crior M p-NpoBoAUMOCT. PesynTtatute OT u3crneaBaHusATa B Ta3n obnact mmar BaXHO
3HadeHne 3a pasdbupaHeTo M OBSICHEHMETO Ha npouecuTe npu dopMmpaHeTo Ha dunma B
3aBMCUMOCT OT:. KOHLEHTpauusita M CbCTaBa Ha €enekTponuTa, NAbTHOCTTA Ha Toka, pH u
Temneparypara.

3. Tun Ha nacnegBaHusATa:

A) TeopeTnyHu 4 To4KM
B) MpunoxHu 4 To4KM
B) TeopeTnyHn C eNeMeHTH Ha NPUITOXKEHNS 4 TOYKK X
') He oTroBapsT Ha HMBOTO Ha QUCEpPTaLMOHEH Tpy4 0 To4kn
cbC 3Haka “X’ ce oTbenssBa
€4WNH OT NOCO4YeHNTe OTroBopUn

3a0bmKMTENHO Ce apryMeHTpa HUBOTO Ha u3cneaBaHusTa, ako e otbensizaH otr. [




4.Ulenn Ha nscnegBaHuATa:

A) PeanucTtunyHmn n npegcraBnaBat HaydeH u/vnu npunoxeH 8 Toukn | x

WHTEepec

B) PeanuctnynHn, Ho He npeacTaBnaBaT HaydeH U/unm NpunoXxex 3 TOYKM

NHTEpec

B) HepgocTtnxumu (HepeannctuiHmn) 0 TOuKM

CbC 3Haka “X’ ce
oTbensssa eavH ot
noco4YyeHuTe oTroBopu

3agbmxuTenHo ce otbensasear uenure. AprymeHTmpa Cce Tuna Ha noctaBeHuTe uenmn

OcHoBHaTa Uen Ha gucepTauusiTa € Aa ce u3cneasa aHOAHOTO MOBedeHMEe Ha UMHK BbB BOOHO-
GopaTHU eNeKTPONUTM U BOAHU pa3TBOPU Ha HaTpUeBa OCHOBA M XapaKTepusupaHe Ha nony4YyeHuTe
crioese.

3a nocTturaHe Ha NocTtaBeHaTa Lien uscneaBaHUsiTa ca HacoYeHu KbM pelliaBaHe Ha

CrnegHUTe OCHOBHU 3afauu:

1. WacnepsaHe Ha 3aBUCUMOCTTA Ha KMHETUKaTa Ha aHOAHOTO NOBEeAeHMe Ha LiMHKa BbB BOAHO
GopaTHM eneKkTPonnTU 1 BOAHW Pa3TBOPW Ha HAaTpMEBA OCHOBA B 3aBUCUMOCT OT NITbTHOCTTa
Ha ToKa, CbCTaBa W KOHLEHTpaLuusaTa Ha dpopMupalLus enekTponuT 1 Temnepartypara, npu
KOSITO NpOTMYa MPOLECHT.

2. WscnegBaHe Ha nony4veHuTe CrioeBe 4pes: peHTreHoBa AMPaKTOMETpUS; oTpaxaTesrHa
WHppayepBeHa  CMEKTPOCKOMWUS;  MUKpOpamMaHOBa  CMEKTPOCKOMMWS;  PEeHTreHoBa
(hbOTOENEKTPOHHA CMEKTPOCKOMUS; CKaHMpalla enekTPOHHA MUKPOCKOMNWUS; EeHEepruinHoO
AWCNEPCUOHHA PEHTIEHOBA CMNEKTPOCKOMNMS M aTOMHO CUITOBa MUKPOCKOMMSI.

3. WscnegeaHe Ha pas3TBapsiHETO C MOMOLUTA Ha OMTMYEcKa EMWCUOHHA CMEeKTPOCKOMUS C
WHOYKTUBHO CBbp3aHa nrasmMa.

MocTaBeHUTe Lenn ca peanucTMyHM U NpeacTaBsBaT Hay4YeH U NMPUIIoKeH UHTEpeC.

5. MpuHocK Ha gucepTaLUOHHUA TPYA:

A) C TpaeH Hay4yeH u/unu NpunoXeH OT3BYK, NpeacTaBnseat 20 X
OCHOBa 3a HOBW HamnpaBleHWs Ha U3cneaBaHus N NPUNOXKeHNs TOYKM
B) MNpencraBngasaTt 3Ha4YMM Hay4eH U/Mnu NPUNOXEH NHTEPEC, 16
3aBbpLliBaT U/nnm obobaeaTt npeaxoaHn ncnenBaHus TOYKHN
B) NpeacraensaBaT HayyYeH W/ unm npunoXxeH MHTepec 12

TOYKM
IN) Jlunca Ha cbLecTBEHN NPUHOCK 8 To4KM
) Nunca Ha npmHocK 0 TouKM

cbC 3Haka “X’ ce
otbenssBa eanH ot
noco4yeHnTe OTroBopu

3anbmkuTenHo ce oT6ensaBaTt NpuHocuTe. ApryMeHTUpa ce Tuna Ha NocTUrHaTuTe pesyntaTtu

1. WayyeHo e aHOQHOTO MoBedeHWE Ha LIMHK BbB BOOHO GOpaTHWU enekTponuTU U BbB BOAHU
pa3TBOpPMY Ha HaTpueBa ocHoBa. AHoOHaTa MNonsipusaumnsl e M3BbplleHa B rariBaHOCTaTUYEH
pexuM. YCrnoBusiTa Ha ekcrnepuMeHTa (KOHLEeHTpaUWs U CbCTaB Ha eNekTponuTa, NiTbTHOCT
Ha Toka, pH 1 TemnepaTypa) ca BapupaHu BbB Bb3MOXHO Hali-LUMPOKM FpaHULIN.




OnpegeneHo e BNUSIHMETO Ha M3Mon3BaHaTa OCHOBa BbpXY kKMHeTukaTa. BogHo 6opaTtHuTe
€eneKkTponuTU ca U3rotBeHn OT BOAHW pa3tBopu Ha HsBOs ¢ koHueHTpauumm ot 0.1 go 3
TernoBHu %. TaxHoTo pH e HarnaceHo Ype3 gobaesHe Ha NaOH v NH4OH go 5.8, 7 vnu
8.2. B Hayanoto Ha KUMHETUYHUTE KpuBM ce HabnogaBaT SICHO M3PaseHW WHOYKLUMOHHM
nepuoaM B UENUa U3MNon3BaH [uanas3oH OT MMAbTHOCTU Ha ToKa, KOHUeHTpauwun, pH un
TemnepaTypu. YCTaHOBEHO €, Ye NPOALIMKUTENHOCTTa Ha Te3n Nepuoamn 3aBucu OT BCUYKK
Te3n napameTpu. VIHOYKLUMOHHUTE Nepuoaun ce CbkpallaBaTt C yBenuyaBaHe Ha NbTHOCTTa
Ha TOKa, HO He JocTuraT HyrneBa CTOMHOCT. Te ca Har-kpaTku Npu HeyTpanHo pH, BepoaTHO
3apaau no-cnabo pasteapsiHe. YCTaHOBEHO €, Ye BUALT Ha manonssaHata ocHoea (NaOH
unu NH4+OH) He oka3Ba CbLLECTBEHO BMUSHNE BbPXY KMHETUKATA.

YcTaHOBEHa e Bpb3kaTa Ha KMHeTuKata Ha aHOAHOTO MOBefeHWe Ha LMHKa BbB BOOHU
pas3TBOPU Ha HaTpueBa OCHOBA OT KOHUeEHTpaumsita Ha chopmupawma enektponut. lMNpu
KOHLeHTpauun, no-sucokn ot 0.08M go 1M, ce nosiBABaT MHOYKUMOHHU Nepuogu, KOUTO
npeaxoxgat HapacTBaHETO Ha HanpeXeHWeTo, a Mpu KOHUEeHTpaumu, no- BUCOKM OT 1M,
hopMMpaLLMAT NOTeHLMan NpakTMYeckn n3obLo He HapacTea. py KOHUEHTpauMmM Mexay
0.001M n 0.08M ce nosiBsABa TOYKa Ha nperbBaHe, NpW KOSATO CKOPOCTTa Ha npoLeca
HamansiBa. HaknoHbT Ha KMHETU4YHaTa KpuBa Npegu Todkata Ha nNperbBaHe € Mo-ronsm,
OTKOJSKOTO crnef Hes. W gBaTa HaknoHa HamansaeaTt C HapacTBaHETO Ha KOHLEHTpaumsaTa Ha
dopmMupalLmna enekTponut. HapactBaHeTO Ha KOHLIEHTpauusTa BOAM OO HamansiBaHe Ha
HanpeXeHWeTo, Npu KOEeTO CTaBa MPOMsiHA Ha HaknoHa Ha kuHeTudHata KpuBa (Upend). B
CbLLOTO BpeME MMbTHOCTTA Ha KONMMYECTBOTO €NEKTPMIECTBO, NPOTEKIIO A0 NpoMsiHaTa Ha
knHeTukaTa (Qoend), CE YBENUYABA.

HabntiogeHunsta 4ypes ckaHupalya enekTpoHHa MUKPOCKOMMS 1 aTOMHO CUINoBa MUKPOCKOMNUS
nokasear, Ye B paHHWUTE eTanu Ha aHoAHaTa nonspusauus, npeau TodkaTa Ha nperbsaHe,
ce chopmupa unm, KOWTO 3anbfiBa HEPABHOCTUTE MO MOBBLPXHOCTTA Ha enekTpoga u T4
CcTaBa no-rnagka, OTKONKOTO crep enektpononupaHeTo. OKOMo Toykata Ha nperbBaHe
NOBBLPXHOCTTA CE MOKpPMBA C MIOYKOBMAHM obpasyBaHus C xekcaroHanHa dopma. Obnro
BpemMe crnej npoMsHaTa Ha CKOpPOCTTa Ha KMHETWKaTta, rpanaBocTTa HamansiBa OTHOBO,
BEPOATHO Nopaan HapacTBaHETO Ha pa3MepuTe Ha Kpuctanure.

6. 3aknoyeHune

A) OueHkaTa 3a AnMcepTaumnoHHNs Tpya OueHkata ce noctassa npu o6y X
e MONOXXWUTENHA TOYKOB aKTMB OT Han-manko 40 Touku

B) OueHkaTa 3a AncepTaumoHHWA TPy OueHkara ce nocTass npu oG

e OTPMU,ATEHHA To4KOB akTMB nog 40 To4kM

cbC 3Haka “X’ ce oTbensisBa
edViH OT NocoYeHuTe
oTroBoOpU

Monbnea ce npu XxenaHne Ha 4YneHa Ha Hay4YHOTO Xypu

BB Bpb3ka C Beye U3NOXEHOTO, yoeaeHo AaBaM CBOsiTa MONIOXUTENHA OLleHKa 3a NpeacTaBeHust
AVcepTaUMoHeH Tpya M Npeasiaram Ha noymtaemoTo HayyHo Xypu ga npucbau obpasoBaTtenHarta u

Hay4Ha cTeneH “ gokTop” Ha uHX. BeHeuuns HukonaeBa MapoBa.

28.03.2025 r MN3roTBun cTaHOBULLLETO:

faara

nognuc




