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YYEBHA NMPOIrPAMA HA KYPCA

NMPOrPAMA HA AUCLUUIMITIMHATA

YcTonuMBM TEXHONOIMM B HAy4YHOTO o6pa3oBaHue

YyebHa nporpama u HUBo YuyebHo none AkageMu4yHa rogmHa CemecTbp

MarmcTbpCcKo HMBO 2 +LUKBI

Nexkumn CemuHap JlabopaTopHu kypcoBe WHamewma . pabora ECTS

30y 154 30y 75 5

CbAabpxaHue (KOHCMEKT Ha yye6HaTa nporpama):

3eneHnTe TEXHONOMMW, YECTO HapuyaHW YCTOMYMBU WUMN YUCTU TEXHOMNOrMW, npeacrasnsasaT
pa3HooOpa3eH Habop OT MHOBALMM, HACOYEHM KbM CMEK4YaBaHe Ha Bb3OeNCTBUETO BbPXY
OKOJHaTa cpega M HacbpyaBaHe Ha ekonormyHaTa yCTOMYMBOCT. Te3n TeXHONornM uanonssaT
Hanpeabka B HayKkaTa, MHXXEHepCTBOTO U AM3aiHa, 3a Aa Ce CNpaBAT C HEOTNOXHM €KONMOrMYHN
npeamn3BMKaTencTBa kato MU3AMEHEHME Ha KMMaTa, U34eprnBaHe Ha pPecypcuTe U 3aMbpcsiBaHe.
KypcoT e obxsalla crnegHutTe TEXHONOMu:

BopgopoaHu ropusHu knetku: CTygeHTUTe We nNpuaobuaT npeacrtaBa 3a Tasv aBaHrapgHa
TEXHOIOIMS, KOSITO € OT pellaBallo 3HadeHWe 3a bbaelwata yctondmBa eHeprusi. FopuBHUTE
KNeTKW, eneKkTPOXUMUYHUTE YCTPOMCTBA, npeobpasyBaliy XUMUYEcKaTa €eHepruss B
eNeKTPUYECTBO, Ce M3CNEeABAT C akLEeHT BbPXY NPUHLUMNUTE, BUOOBETE (Hanp. NpOTOHOOOMEHHa
membpaHa, TBbpA OKcuA), eEeKTMBHOCTTA, NON3UTe 3a OKOonHaTa cpefa W NpuoxeHusTa B
TpaHcrnopTa, NPoMn3BOACTBOTO Ha eHeprusi n enekTpoHvkaTta. O6ebxaaTt ce npeausBukaTencTea
KaToO pa3xoau 1 MeToam 3a NPOM3BOACTBO Ha BOAOPOA.

Enektponusatopu: Y4yeHuUuMTe Lle HayyaT 3a BOAHWUTE €NIeKTPONM3aTopu, W3Mon3BaLym
enekTponusa 3a pasgensHe Ha BogaTa Ha Bogopod M kucnopod. O6xBaHaTu ca
dyHOaMeHTanHN MOHATUSA, BUOOBE (arnkaneH, NPOTOHOOOMeHHa MembpaHa, TBbpA OKcva),
eeKTUBHOCT, MawabupyeMocT U WKOHOMMYECKM acnekTu Ha BogHaTa enekTponusa.
CTygoeHTUTe ce 3aHMMaBaT C HOBOBBL3HWKBALLM W3CnedBaHWs B Haykata 3a martepuanute u
Av3aliHa Ha kaTanusaTopu, NpuaobuBarikm XoNMCTUYHO pasbupaHe 3a BogHaTa enekTposnumsa.

JlIntTneBo-noHHM (NMUTMEBO-MOHHMU) OaTepum: YuyebGHaTa nporpama ocurypsia USINIOCTHO
pa3bupaHe Ha NUTMEBO-NOHHUTE BaTepun, oOxBallaLLM eNeKTPOXMMUYHU NPOLIECH, MUrpaLms
Ha MOHW, LMKNN Ha 3apexgaHe M paspexgaHe, Matepuanu B enekTpoguTe, HaHOTEXHOMOMNW,
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CbobpaxeHus 3a 6€30MacHOCT U pPasfUYHN NPUNOXeHUs. Tean 3HaHWSA NOArOTBAT CTYAEHTUTe
[a JonpuHecaT 3a pa3BuTUeTo 1 NnogobpsiBaHETo Ha TEXHOMOTMMTE 3a NUTUEBO-MOHHU GaTepun.

HatpueBo-noHHu (Na-noHHm) 6atepun: CtyaeHtTute npngobmeat 3agbndoyeHo pasdbmpaHe 3a
Na-noHHuTe 6GaTtepuu, wuscnegBavkm OCHOBHUTE MPUHLUMNKN, ENEKTPOXUMUYHM  peakumu,
EeNneKTPOAHW U EeneKkTPONUTHU  MaTepuann, CbobpaxeHns 3a [gu3anH, npeguMcTBa,
npegu3BuKaTencTtea U Han-HOBUTE HaydHW MOCTWXKEHUS. ToBa 3HaHWE daBa Bb3MOXHOCT Ha
CcTyaeHTuTe ga pasbepat ocHoBHaTa pons Ha Na-oHHuTe GaTtepum npy 0POPMSAHETO Ha
ObaewmTe TEXHONOMMN 3a CbXpaHEHME Ha eHEpPrus.

OTBbA NUTUEBO-WOHHUTE BaTepum: YueHuuuTe M3crneaBaT HOBOBB3HMKBALLM TEXHOMOMM
KaTo TBbPAOTENHU BaTepun, HOBU MaTepuany (Hanp. rpadeH) u xumukanu Ha 6atepumTte oT
crnefBallo MoKoneHue (Hamp. NUTUMEBO-CApPa, JUTMEBO-Bb3AYX, PeOoKC MNOTOK U T.H.),
obeLlaBaLly No-BMCOKa eHeprusi NbTHOCT, NOBULLIEHa 6e30MacHOCT U NO-Abbr XNBOT. KypcbT
MMa 3a uUen [Aa BHywu pasbupaHe Ha Te3n TEXHONOrMW, HaaMWHaBaWKy HacTosiwuTe
OrpaHMYeHns 1 NPONpPaBaANKN MbTA 32 NO-YCTONYMBU PELLEHMS 38 CbXpPaHEHME Ha eHeprusi.

EnekTpoxumuyHu (Mukpo)peaktopu: CTtygeHTUTe npuaobueaT npeactaBa 3a aAvsaniHa U
NPOM3BOACTBOTO Ha ENEeKTPOXMMUYHMU (MUKpPO)peakTopu, Wu3credBaHe Ha MaTepuan,
NPOM3BOACTBEHN TEXHUKM M MeToau 3a uHTerpupaHe. KypcbT pasrnexga npunoXeHus,
Bapupallu oT npeobpasyBaHe M CbXpaHeHNe Ha eHeprust 4o XMMUYEH CUHTE3 U HabnoaeHve.

doToBONTAUUM: YYeHMUNTE Ce yyaT da M3MNoN3BaT ClibHYeBaTa eHeprus ¢ noMmowta Ha PV
TexHonorus. YyebHata nporpama o6xBalla OCHOBM, BKMOYMTENHO npeobpa3yBaHe Ha
CnbHYeBaTa CBETMMHA B €NeKTPMYECTBO, (POTOBONTANYEH ehekT, An3ariH Ha CITbHYEBM KNETKM,
MaTepuanu (Hanp. Cunuunn) n pasnuyHn TexHonornm. O6cbxaat ce hakTopu, BNUSELLM BbPXY
e(EKTUBHOCTTa Ha CITbHYEBUTE KNETKWU, CUCTEMHM KOMMOHEHTN KaTO MHBEPTOPKU 1 Batepumn n
YMEHWS 32 NPOEKTUPAHE U UHCTaNUpaHe Ha CribHYeBMN (POTOBOMTANYHN CUCTEMN.

BatbpHu TypouHu: CTygeHTute pasbupar TexHonoruaTa, NpyuHUMNUTE U ponsiTa Ha BATbPHUTE
TypbuHn BBB Bb30OHOBsIEMaTa eHeprud. YdyebHaTa nporpama obxsalla aepoauHamuka,
CbObOpaxeHnsa 3a gusanH, pasnuyHu BUOoBe TypOMHM N MHTErpupaHe B eHeprunHaTa Mmpexa,
BKMIOYUTENHO CbXpPaHeHUe u npeau3BuKaTencTsa ¢ NPOMEHSLLMTE Ce CKOPOCTU Ha BATBLPA.

KypcbT Habnara Ha NpakTMYecKUsi OnNuT, KaTo Hacbpyasa CTyAeHTUTe Aa U3rpaxaar, TecTeaT u
aHanuaupaTt CUCTEeMM 3a 3eNleHU TEXHOIOrMM, W3MOomN3Balkyu OOyYeHMEeTO Ha CTydeHTuTe,
6asnpaHo Ha npoekTu. To3n noaxod HacbpyaBa NPaKTUYECKOTO pa3bupaHe Ha NPUIoXeHusATa
Ha TEXHONOrMuTEe B pearnHua CBAT M CTUMyMMpa KPUTUYHOTO MUCIIEHe 3a TaxHaTa ponsa B
ObOeLeTo Ha ycTonymBaTa eHeprus.

Nurepartypa:
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Dinger, i., & Erdemir, D. (2023). Introduction to Energy Systems. John Wiley & Sons.
Hacker, V., & Mitsushima, S. (Eds.). (2018). Fuel cells and hydrogen: from fundamentals to
applied research. Elsevier.

He, G. (2024). Electrochemical Energy Storage Technologies Beyond Li-ion Batteries.
Korthauer, R. (Ed.). (2018). Lithium-ion batteries: basics and applications. Springer.
Monconduit, L., & Croguennec, L. (2021). Les batteries Na-ion. ISTE Group.

Llenn n komneTeHuun:

Lenu:

Pa3bupaHe HakoHUEeNUUUTE 3a yCTONYMBA EHeprus

Pa3bupaHe Ha NnpuUHUUNUTE Ha XMOPUAHNTE CUCTEMN 3a Bb30OHOBSIEMa eHeprus.
lMpoekTMpaHe n aHanuMampaHe Ha UHTErpMpaHn cCUCTeEMU, CbyeTaBal MHOXECTBO
YCTOMYMBU TEXHOIOTNM.

[edunHnpaHe n obsicHsBaHe Ha NPUHLMNNTE Ha YyCTOMYMBATA EHEPIUSI.
NaoeHTudmumpaHe Ha Bb3AeNCcTBMETO BbPXY OKOMHaTa cpefa Ha TpaguunoHHUTe
€HEePrniHN N3TOYHULIN.

OnucaHue Ha npuHUMnMTE Ha paboTa Ha BOAOPOOHUTE FOPUBHU KITETKW.
AHanusmpaHe Ha npegumcTBaTa 1 npeausBMKaTenicTBaTa Ha TeXHonoruaTa 3a
BOAOPOAHU FOPUBHUN KNETKMN.

[emoHcTpupaHe Ha cnocobHOCTTa Aa NpoeKkTMpaTe 1 KOHCTpyupaTe OCHOBHA
BOAOPOAHA ropmBHa KreTka.

O6scHeHMe Ha npoueca Ha enekTponusa 3a NPoM3BOACTBO HA BOAOPOA.

OueHsiBaHe Ha ePeKTUBHOCTTA U MPaKTUYECKUTE NPUNOXKEHNS HA ENEKTPONU3bopUTE .
CpaBHeHwue 1 CbnocTaBsHe Ha NUTUEBO-NOHHUTE BaTepun C HOBOBb3HUKBALLUTE
TexHonoruun 3a 6atepun.

AHanunampaHe Ha eKONOrMYHUTE N MKOHOMWYECKUTE NOCNeanUn OT pasnnuyHuTe BUAOBE
barepum.

[demoHcTpupaHe Ha cnocobHOCTTa Aa npoekTuparte n Tectsate 6artepuiiHa cuctema.
PasbvpaHe Ha koHuenuusiTa 3a enekTPOXMMUYHN MUKPOPEAKTOPW.

O6sicHeHWe Ha NpuHUMNMTE Ha NpeobpasyBaHe Ha hoToBONTaNYHATa EHEPruUs.
AHanunsmpaHe Ha ePeKTMBHOCTTA M OFPaHUYEHNSITA HA CbHYEBMTE HOTOBONTANYHU
CUCTEMMW.

MNpoekTnpaHe 1 oNnTMMM3npaHe Ha POTOBONTaNYHa CMCTEeMa 3a AaAeH CLeHapun.
OnucaHune Ha npuHUMnUTE Ha paboTa Ha BATbpHUTE TYPOUHN.

Project No: 2022-1-BG01-KA220-HED-000088567 with the financial support of the Erasmus+ programme




Co-funded by
the European Union

KomneTteHuuu:

e PasbupaHe Ha npuHUMNUTE Ha XMOPMAHNTE CUCTEMN 3a Bb30OHOBSIEMa eHeprust.

o [lpoekTupaHe u aHanuavpaHe Ha MHTErpMpaHnM CUCTEMU, CbYEeTaBaLLN MHOXECTBO
YCTOMYMBU TEXHOIOTUMN.

e Pas3bupaHe Ha npuHUMNUTE Ha XMBPUOHNTE CUCTEMU 32 Bb3OOHOBSIEMA EHEPIUs.

o [lpoekTupaHe u aHanuavpaHe Ha MHTErpMpaHn CUCTEMM, CbYEeTaBaLLN MHOXECTBO
YCTOMYMBU TEXHOIOTUM.

e Pas3bupaHe Ha npuHUMNUTE Ha XMBPUOHNTE CUCTEMU 32 Bb3OOHOBSIEMA EHEPIUSI.

e [lpoekTupaHe n aHanuavpaHe MHTErpUpaHn CUCTEMM, CbyYeTaBall MHOXECTBO
YCTONYMBW TEXHOSOIMMN.

e Pa3bupaHe Ha npuHUMNUTE Ha XMBPUOHUTE CUCTEMU 32 Bb30OOHOBSIEMA EHEPIUs.

o [lpoekTupaHe n aHanuavpaHe Ha MHTErpMpaHnM CUCTEMU, CbYETaBaLLM MHOXECTBO
YCTONYMBW TEXHOSOMMMN.

e Pa3bupaHe Ha npuHUMNUTE Ha XMBPUOHNTE CUCTEMU 32 Bb30OOHOBSIEMA EHEPrus.

o [lpoekTupaHe 1 aHanuanpaHe Ha UHTEerpupaHn CUCTEMM, CbyeTaBaLL MHOXECTBO
YCTOMYMBU TEXHOSOTUMN.

OuyakBaHu pe3ynTtaTu oT o0y4YeHMeTo:

Pesyntatute ot 06y4yeHneTo nmaT 3a Lien Aa NpeaocTaBsT Ha CTYAEHTUTE LSNIOCTHO U
3aKpbrneHo pa3brpaHe Ha yCTONYMBUTE TEXHOMOMMK, NOArOTBSANKM M Aa AonpuHecaT 3a
Hanpeabka v NpunaraHeTo Ha Te3W TEXHONOMM B PA3fIUYHN HAYYHU U UHXKEHEPHUN KOHTEKCTH,
BKIMOYUTENHO:

e [leMOHCTpupaHe Ha 3aabnboYeHo pa3bmpaHe Ha NPUHLMUNUTE U KOHUENUUUTE,
3arerHanu B ocHoBaTa Ha YCTOMYMBUTE TEXHOSOMM B 06nacTTa Ha BO4OpPOAHUTE
FOPUBHW KINETKW, eNeKTponmaepun , 6atepum (BKMHOYUTENHO NTMTUEBM U U3BBH NINTUEBK
TEXHOIOrMK), ENEKTPOXNUMUYHN MUKPOPEaKTOpU, (DOTOBONTAULMN U BATbPHU TYPOUHM.

e WpeHTuduumpaHe n obsicHsiBaHe Ha KIMOYOBUTE KOMMOHEHTU, MaTepuanu 1 NpoLecy,
BKJIIOMEHWN BbB BCSIKA TEXHOMOTUS.

e OueHsiBaHe Ha ePEKTMBHOCTTA N €(PEeKTUBHOCTTA Ha Pa3fMYHN YCTONYMBU TEXHOMOMM
B CPaABHEHWNE C KOHBEHLIMOHANHUTE EHEPTUAHN U3TOYHULIN.

e [leMOHCTpUupaHe Ha NpakTU4eckn yMeHust 3a paboTa 1 crnobsiBaHe Ha BOAOPOAHU
FOPUBHW KINETKM, ENeKTponm3aTopu , 6atepun, enekTpoXnMmYHN MUKPOPEaKTopH,
bOTOBONTANYHM CUCTEMU U BATHPHU TYPOUHN.

e [poekTupaHe 1 NpoBexaaHe Ha ekCrnepyMMEeHTU 3a n3creaBaHe Ha
NPOVN3BOAUTENHOCTTA M €PEKTUBHOCTTA HA YCTOWYMBY TEXHOMOMMMN.

e OueHsiBaHe 1 agpecupaHe Ha npeau3BuUKaTencTsaTa U orpaHNYeHnsTa, CBbp3aHi ¢
npunaraHeTo Ha YCTONYMBUN TEXHOMOMNN.
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e YTBbpXAaBaHe Ha UHTEPAUCUUNIIMHAPHUSA XapaKTep Ha YCTONYMBUTE TEXHOMOMN,
WHTEerpupaLlm s3HaHnga oT XUMus, usunka, MHXeHepCTBO U HayKa 3a oKonHaTta cpeja.

e KomyHuKMpaHe e(pekTMBHO Ha Hay4YHWU KOHLENUUN U OTKPUTUS, CBbP3aHN C YCTONYNBU
TEeXHOOornun, Ypes NMCMeHn AoKnaaun, yCTHU npeseHTaumm n Bu3yanHyi nomarana.

e CbTpyaoHMYECTBO C BPBCTHULM B TPYNOBM NPOEKTU, HACbpyaBarkn ce pabotaTta B ekun
n edhbeKkTMBHaATa KOMYHUKaLINS.

e WNHdopmMMpaHOCT 3a HaN-HOBUTE NOCTUXKEHUS B YCTOMYMBUTE TEXHOMNOMMMU U3BHH
CbAbPXaHNETO Ha Kypca, BKMIOYUTENHO HOBOBb3HMKBALLW TEHOEHLUMM U aBaHrapaHU
n3cnenBaHus.

MeTogu Ha oGy4yeHue 1 NpenogaBaHe:

1. INlexunn, nogkpeneHn ¢ MyntTumeaninHn matepuanu (30u4).

2. CTygeHTuTE y4acTBaT akTUBHO U B rpynu paspaborBaTt cobcTBeHN NpoekTu. [NbpBo,
CTYAEHTUTE Cce 3ano3HaBaT C NPMMEPUTE B CTbIKA MO CTbMNKa UHCTPYKUUM 3a NnabopaTopHu
ynpaxHeHus (15 yaca nabopaTopHu KypcoBe), nocneasaHu oT pa3paboTBaHe Ha cob6CTBEHU
npoektn. ObyyeHneTo, 6aznpaHo Ha NPOEKTU, Ce NPOBEXA4a OTHACTM B KOMMIOTbPHATA KnacHa
ctas (15 yaca cemunHap) 1 otyacti B naboparopusita no xumus (15 yaca nabopaTtopHu
KypcoBe).

3. NanbnHeHneTo Ha Kypca ce nogabpxa vpes Learning Management System Moodle n cpena
3a CbBMeCTHO 0byyeHne MS Teams.

OueHsaBaHe:

50% | MucmeH nanut
40% | MopTdonno ot NpPoeKTn

10% |MpeacTaBsHe Ha NpoekTa

@uHaHcupaHo om Egponelickusi cbt03. MspaseHume eb3ar1edu u MHeHusi obadye rnpuHadnexam
U3ysnno Ha mexHusi(ume) aemop(u) u He ompassisam HerpeMeHHO 8b32/1e0ume U MHeHUSIMa Ha
Esponelickusi cbro3 unu Ha Egponelickama u3nbiHUmersnHa azeHyus 3a obpazoeaHue u Kynmypa
(EACEA). 3a msix He Hocu omaogopHocm HUMo Eeponelickusm cbro3, Humo EACEA.
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