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YUYEBHA ITPOI'PAMA 3A ITPOPUJINPAHA ITOATI'OTOBKA 11O ®U3UKA U ACTPOHOMMUSA

MoAy.Ja2,1H0JIE U EHEPI'UA“

Monynst ,IIOJIE 1 EHEPTUS” e enun ot MomaynuTe 3a mpodummpana MmoAroToBka nmo ¢gusuka u actpoHomus B 11. kiac. Y4eOHOTO CchabpKaHue
HAATpaKJa 3HAHUATA HA YYEHUIUTE MO (u3MKa U acTpoHomus, momydeHd B 3II, U € cBbp3aHO ChC CHIBPIKAHUETO HA JPYruTe aBa momayna B 11. xniac.
O06ocobenu ca age vactu: ,,Ilone” u ,,Eneprus’.

Pasrnexna ce maedra 3a Onu3ko W ganedHo neiictBue. PasmmpsBar ce W ce 3aapiabodaBaT 3HAHUSATA HA YYCHUIUTE 32 (U3WYHUTE IMOJIETA.
['paBUTAalIMOHHOTO B3aHMOJICICTBHE ce onucBa upe3 mnoje. CpaBHABAT C€ CBOMCTBATA U XapaKTEPUCTUKUTE HA €IEKTPUYHOTO, MATHUTHOTO U TPaBUTAILIHIOHHOTO
nosie. Pa3rpaHnuaBar ce CUJIOBH M €HEPreTUYHHM XapaKTEPUCTUKH HA IMO3HAaTUTE mosera. [Ipunara ce mpuHUMIIBT HA CYNEPHO3ULIUATA 32 MPECMSITaHEe Ha
XapaKTepUCTUKU Ha TOJIe Ha €JIEKTPUYHM 3apsi/id, Ha TOCTOSIHHU TOKOBE, Ha CHCTeMa OT MaTepUalHU TOYKH M Jp. Pasriexnaa ce mosiero Ha eNeKTpUYeH U
MOJIETO HAa MAarHUTEH JUIOJI U Ce CBbp3Ba C OOSACHABAaHE Ha EJIEKTPUUYHHUTE M MArHUTHUTE CBOMCTBAa Ha BellecTBaTa. BbBexknaT ce AMeNeKTpUYHA
MPOHUIIAEMOCT U MAarHWTHA MMPOHUIIAEMOCT U BUJIOBETE BEIIECTBA c€ KiIacu(UIIUpaT CIIOpe]l TEXHUTE CTOMHOCTH. J|BI)KEHUETO Ha 3ape/ICHH YaCTHIIHN U TeJa B
T0JIE Ce CBHP3Ba C PA3IUYHU MPUITOKECHHUS.

Eneprusita e BenuunHa, KOATO YYEHUIIMTE TIO3HABAT OILlE€ B MPEIMETa YOBEKHT U MPUPOJATA U MO-KBCHO U3y4YaBaT B 3aIbJKUTENIHATA TOJATOTOBKA 1O
¢uzuka u actpoHomus. BkirouBanero i B nmpoduiinpaHara MoAroToBKa € CBbP3aHO C paslupsiBaHe U 000011aBaHe Ha 3HaHUATA. Pasrmexnar ce: uigesra 3a
HAMUpaHe Ha padoTa Ha MPOMEHIIMBA CUJia, Bpb3KaTa paboTa — eHeprus, pelaTUBUCTKATa CHEPTHsl; Bpb3Kara Maca — EHEPTrusl, eTACTUIHUTE M HECIIACTUIHHUTE
ynapu. PasmmpsBar ce 3HaHHMSATa 3a ONKMCAHWE HAa TEpPMOJAMHAMHUYHATA CHCTEMa HJealieH ra3 4pe3 YpaBHEHHE Ha CBHCTOSIHHETO, KOETO € CBBpP3aHO C
MpUJIaraHeTo Ha MPUHIMIINTE Ha TePMOAMHAMUKATA.

N3y4yaBaHeTo Ha MOCTOSTHEH M MPOMEHJIMB €JIEKTPUYEH TOK BKJIIOYBA: MpHUiIaraHe Ha 3akoHuTe Ha Kupxod TOk B ra3oBe, TOK B €JIEKTPOJIUTH, TOK B
MOJIYITPOBOJIHUIIM, CPABHSIBAHE HA XapaKTEPUCTUKUTE HA MPOMEHIMBUS TOK C XapaKTEPUCTUKUTE HA MOCTOSHHUS TOK, pa3KpUBaHE Ha JICMUCTBUETO HA €IHU U
CHILIM €JIEMEHTH BbB BEpHUra C MOCTOSHEH TOK M BEpUra ¢ MPOMEHJIUMB TOK — PE3UCTOpP, KOHAECH3aTOp, MHAYKTUBHOCT, CPaBHSIBAaHE HA Pa3IMYHUTE BUIOBE
CHIPOTHUBIICHUS — OMOBO, KalallMTUBHO, MHIYKTHUBHO, CHEPIETHYHUTE MPOMEHH U MIPOIECUTE B UJICAJICH TPaHC(HOPMATOP U ENEKTPUUYCH TPEHTSI KPBT.

Eneprusita Ha MexaHWYHa cUCTeMa, EHEpPrus Ha TEPMOJMHAMUYHA CUCTEMa, IPEBPBIIAHETO Ha €HEPrusiTa B €JIEKTPUYHU BEPUTH Pa3KpUBAT €AMHHUS
€HepreTU4eH MOAXO0/ IPH pellaBaHe Ha GU3NYHU TPOOIEMH.

Bpb3kara Mexny eHeprust U rojie € pa3kpura B ociieHaTa TeMa OT BTopaTa 4yacT.

Pasrnexnat ce pa3HooOpa3HU MPUIIOKEHHS HA (DU3HKATA, BKIIFOYCHU B TEMUTE.
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OcHOBHMTE 11€JIM HA 00yYeHHeTo npu u3dydaBane Ha moayn ,,[IOJIE U EHEPT U™ ca:

PazmmpsiBane u 3aabpa0604aBaHe Ha obema OT (PU3MYHM 3HAHUS U pa3BUBaHE HA YMEHMsITA 32 0000I1aBaHe U CHCTEMaTH3allHs.
Pa3BuTue Ha MO3HABAaTEIIHUTE YMEHUS M (PU3HUEH CTHJI HA MUCJICHE HA YYCHHIIUTE.
dopmMupaHe Ha yMEHHUs 3a MpUJIaraHe Ha 3HaHUS B HOBU CUTYallMU Upe3 pelllaBaHe Ha pa3HOOOpa3Hu 10 BUJ IPOOIEMH.
Bp3nuraHue Ha akTUBHA TpakJaHCKAa MO3MIMSA 32 E€KOJOTMYHUTE W 3ApAaBHUTE MpPOOJIEMH, BB3HUKBAIKM C Pa3BUTHETO HA CHBPEMEHHOTO
TEXHOJIOTUYHO U MH(POPMALIMOHHO 001IECTBO U (POPMUpPAaHE Ha KOMIIETEHTHOCTH 33 YCTOWYMBO pa3BUTHE.

Oo6yuenuero B moayn ,,JIIOJIE 1 EHEPI'USI” e HacoueHO KbM OBJajsiBaHE Ha OA3MCHU 3HAHUS, YMEHUS W OTHOIIEHUS, CBbP3aHH C (U3MKaTa U C
U3IPaXK/IaHETO Ha KOMIITETEHTHOCTH 110 IIPUPOIHU HAYKH, YMEHHUS 3a yUeHe, IUTMTAIHU, COLMAIHU U TPaKJaHCKU KOMIIETEHTHOCTH Ha YYEHUKA.

b

YYEBHO CBABP)KAHUE 1 OYAKBAHMU PE3YJITATH 110 TEMU

OuakBaHu pe3yJTaTu HoBu nousitus

1.Tema ,,IIOJIE”

1.1. IToJsie u B3aumoneiicTBHe. e OO0sicHABa, ye B3aUMOCHWCTBUETO MEXAY EINEKTPUYHHUTE | ®  OIU3KO JIeHCTBHE
3apsau, TejlaTa B TAJIAKTHUKUTE, MEXKIY IIOCTOSIHHHUTE | ¢  [ajedHO JEHCTBUE
MarHuTd M TNPOBOAHUIM, 10 KOUTO Te4e TOK, Cce
OCBIUIECTBSIBA YPE3 MOJIE.

e OmnmucBa OCHOBHHTE CBOMCTBA HAa  EIEKTPUYHOTO,
MarHuTHOTO IOJI€ ¥ TPAaBUTALIMOHHOTO I10JIE.

e KomenTupa, e IIOJIETO € IMOCPETHUK Ha
B3alMOJICCTBHSATA.
1.2. I3TOYHHIM ¥ XaPAKTEPUCTUKH | o CbIoocTaBs XapaKTEPUCTUKUTE Ha EJIEKTPUYHOTO | | ®  HHTEH3WTET HA FPABUTAIMOHHOTO IOJIC &
Ha €JICKTPUYHO, MATHUTHO U MarfiuTHOTO IIOJIC U Ha CJICKTPUYHOTO U I'PABUTALMOHHOTO | ¢  EKBUIIOTCHIMATIHA IIOBBPXHOCT
TpaBHUTAllHOHHO I0JIE. oJIe. ®  CTalMOHApPHO II0JIE
L] Pa3rpaanaBa MNOCTOAHHU W TIPOMCHJIMBU BBB BPCMCTO | e HeCTallMOHAPHO MO0JIE




EBponencku cbios

MNPOEKT BG051P0001-3.1.04 ,,ITogo0psiBaHe HA Ka4eCTBOTO HA 001I0TO 00pa3oBaHue” G\ a0

»3a no-Kavecmeeno oopazosanue @J E( @ l/—)

Ipoexmvm ce ocvuecmesnsa ¢ punancoéama nooKpena Ha 2 __55
Onepamuena npoepama ,, Pazeumue na uosewikume pecypcu”, fomcrmnn, j’"
~ ~ oxiH R
cvgpunancupana om Esponetickus coyuanen ¢pond na Esponetickus cvio3 Esponeiicky coumanen doms

Hueecmupa 6vé éauemo bvoese

MoJIeTA. ®  CYNepHO3UIHS

e PasrpaHnyaBa eJHOPOJIHM U HEEAHOPOJIHH IIOJIETA B | @  eIEKTPHYEH JAUIION
MPOCTPAHCTBOTO. ®  MarHWTEH JMIION

e [lpecmsTa UHTCH3UTETA u MOTEHIHAaIa Ha
EJIEKTPOCTATUYHO TOJIC HA CUCTEMH OT JIBa U TPH TOYKOBU
3apsja.

e H3noJi3Ba CUJIOBM JIMHUU U €KBUITOTEHIIMATHU TOBbPXHUHU
3a NpEeJCTaBsSHE Ha IOJIETO Ha J[Ba TOYKOBH 3apsja U Ha
€HOPOJHO IOJIE.

e MWM3znou3Ba UHAYKIMOHHUTE JMHUM 3a NpPEICTaBsSHE Ha
MarHMUTHOTO TOJI€ Ha MpaB U MOAKOBOOOpPA3EH MOCTOSHEH
MarHuT, IPaBOJIMHEEH MIPOBOIHUK U HAMOTKA C TOK.

e MHsnmou3Ba mpHUHIMIA Ha CYNEPHO3UIMUATA 3a IpecMsATaHE
XapaKTepUCTUKHU Ha MOJeTa OT JIBa U TPU TOYKOBU 3apsla U
JIBa TTPOBOJIHUKA C TOK.

e  AHaau3upa QopMmynHTe 3a MarHUTHATa HHAYKIIMS Ha TOJIE,
CH3JIaJICHO OT MPaB ABJI'BI MPOBOJAHUK, KPBIOB MPOBOJIHUK U
COJICHOU/I M OTpeJiensl mocokara M.

e IIpoexTHpa Mojenu 3a nNpeACTaBsiHE HA XapaKTEPHU MOJIeTa
(TOYKOB €NEKTPUYEH 3apsiJl, IPAB IbIBI IPOBOJIHUK, KPHIOB
MIPOBOJHUK M COJICHOU, 3eMsTa U Jp.).

e AHaJM3Mpa KauyeCTBEHO MOBEJACHUETO HA ENEKTPUYHU
JTUTIONIN B €THOPOJIHO M HEETHOPOIHO €JIEKTPOCTATUYHO
ToJie.

e AHaaM3Mpa KauyeCTBEHO MOBEACHUETO HA MarHUTEH JAUIOJ
B MAarHUTHO TOJIE.

BbB BCIIECTBO.

1.3. EleKTpYYHO ¥ MAaTHUTHO NoJie | o  Pa3smo3HaBa pa3iMYHUTE BUJJOBE KOHJCH3aTOPH ¥ | ®  JIMEJIEKTPUYHA MPOHULIAEMOCT &

npeCMsATa KamnanuTeTa Ha KOHACH3AaTOPHU 6aTep1/m OT | o MarHuTHa NPOHUIIa€MOCT Ha BEIIECTBOTO L/
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YCIIOPEIHO MJIM IIOCJIEI0BATEIHO CBbP3aHH KOHICH3aTOPH. | @  MarHUTEH XMCTEPE3UC

e O0sicHABa KauECTBEHO MOJSpU3ALUATA HA AUEIEKTPULIUTE,
XapakTepu3nupa I'u ¢ JAUEIEKTPUYHA MPOHMIIAEMOCT U JlaBa
OpUMEpH 3a MPWIOKEHUETO Ha PpPa3IU4YHUTE BHUIOBE
JUEJIEKTPULH.

e 3ano3HaBa ce c MAarHUTHUTE CBOMCTBA Ha Bell[ECTBATA.

e M3noJs3Ba MarHUTHUTE CBOMCTBATa Ha BELIECTBATa 3a
00sICHsIBAaHE Ha TEXHU IIPUIIOKEHHUS.

1.4. [IBnkeHune Ha 3apeJeHH e Onmucpa eHEepreTHYHO IBM)KCHUETO HA 3apE/ICHU YaCTUIM B | ®  edeKT Ha X0
YaCTHIM H TeJIAa B €JICKTPUYHO U B €NIEKTPUYHO, MATHUTHO II0JI€ M HA TElla B IPAaBMTAllMOHHO | ¢  Macc — crekTporpad
MAarHmTHO I10J1€. I10JI€C. ° €JIEKTPOHEH MUKPOCKOIT

e AHaJu3Mpa OCOOECHOCTUTE Ha JBMKEHMETO Ha 3apeleHu
YaCTMIIM M Tejda B pa3IMyHU IOJIeTa W JMCKYTHpa
IIPUIJIOKEHUETO UM.

e (OO0sicHABA JEHCTBUETO HA YPENIH, CBBP3aHU C JIBUKECHHUETO
Ha 3apsaM B €JIEKTPUYHU U MarHUTHHU 0JieTa (MOHUTOPH,
UKJIOTPOHHU, Mac-criekTporpad, LHC, enexkrpoHen
MHUKPOCKOII U JIp.).

e  Onucaa sBieHueTo “edext Ha Xon” U Mo3HaBa HAKOU
HETrOBU IPHJIOKEHUS.

1.5. IIpoMeH/INBH BBB BpeMeTO e [lpmuara 3akona Ha ®apageil 3a eleKTpOMarHuTHaTa | ©  MarHUTEH NOTOK @
noJjera. UHIYKLIUS W ONpENens IOCOKaTa Ha MHIAYLMPaHUs TOK IO | e  Bebep Wb
MMpaBUJIOTO HA .HCHLI. ° CaMOMHIYKIIHUS
e OO0sicHABA KaUE€CTBEHO SIBJICHUETO CAMOWHIYKIIHUS. ° UHIYKTUBHOCT L
e Mmoctpupa ¢ npumepn Bpb3Kata MEXIy CJICKTPUYHUTE U | o xenpu H
MarHUTHUTE SIBJICHHUS. o

BUXPOBO EJIEKTPUYHO I10J1€
e KomenTupa ¢u3M4HUS CMHCBI U T'€OMETPHYHOTO

THJIKYBAHC HA IMTOTOKA HA MHAYKIIMATA HA MArHUTHOTO I10JIC.
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e OOsicHABa Bpb3KaTa Ha JABETE MOJeTa (€IEKTPUUHOTO U
MarHuTHOTO) U OIMCBA CBOMCTBATa Ha €JIEKTPOMArHUTHO
noJe.
e  KomenTupa npoueca Ha pa3npocTpaHeHHE Ha
€JIEKTPOMarHUTHUTE BbJIHH.
e PasrpanuuyaBa 4acTUTE HA €JICKTPOMATHUTHUS CIIEKTH.
e HHTepnperupa pa3BUTHETO HA TEOPUATA 32
€JIEKTPOMAarHuTOTO 110JI€ B UICTOPUUYECKH TUIAH.
2. Tema ,, EHEPI'US1”
2.1. PaGora u eneprus. JeduHupa KuHEeTHYHA U IOTEHLIUAIIHA EHEPTHUS. ® TI'pPaBUTALMOHHA ITOTCHIUAJIHA CHEPIUs

IIpuiara 3akoHa 3a 3an1a3BaHe HA CHEPIUTA.

IIpecmsiTa BTOpa KOCMUYECKa CKOPOCT.

IIpecmsiTa eHeprusTa Ha KOHCEpPBATUBHA CUCTEMA OT JBE U

TPU MAaTEpUAIHU TOUKH.

e OmnmucBa KOJIMYECTBEHO a0COJIIOTHO HEENACTHYEH yAap M
yeJieH a0COMMIOTHO €JacCTUYEH yJap Ha JBe Teja.

e [Ilpunara 3akoHa 3a 3ama3BaHe Ha e€Heprusta Ipu
JIBIDKEHUE C PETATUBUCTKU CKOPOCTH.

2.2. Bujose eHeprusi ¥ 3ana3BaHero | ¢  Pa3srpaHuuyaBa BBTpCIIHA CHEpPrus, paboTa U KOJIHYESCTBO | ®  TEPMOJMHAMHUYHA CHCTEMA

BTOpa KOCMHUYCCKA CKOPOCT
CJIaCTUYCH U HCCIIACTUYCH yap

. TOIIJIMHA. ° PaBHOBCCHO CBHCTOAHUEC HA TCPMOANHAMUWYHA
e Ilpunara paznuyau GOpMyITHPOBKH HA BTOPHS MPUHIIUI Ha cucremMa
TEPMOAMHAMHKATA 1 MJIKOCTPHUPA C IMPUMEPU 3HAYCHUCETO | o YPaBHEHUEC HA CbCTOSHUETO HA UJICAJICH ra3
My. pV =nRT
e IIpuaara IIBPBUS u BTOpUSA [IPUHIIAII Ha
TEpPMOAMHAMHKATA.

e [Ipunara ypaBHEHHETO Ha CHCTOSTHUETO 3a MPECMSITAHE HA
XapaKTEepPUCTHUKUTE HAa  TEPMOJMHAMUYHATA  CHUCTEMa
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UJICaJICH T'a3.

e  HM3mou3Ba rpaduuHOTO MpeCTaBsIHE HA U30IPOIIECUTE.

e AHaau3upa TOIII0OOOMEHa, paboTaTa W W3MEHEHHETO Ha
BBTpPEITHATA CHEePTUS Ha UICaJICH ra3 MPH H30IPOIIECH.

e [lpecmsiTa KoehuIMEHTA HA MOJIE3HO NEHCTBHE HA MPOCTU
TEPMOJIMHAMHYHY [IUKJIH C MJICAJICH Ta3.

e OuensBa pearHWss W MaKCHUMalHUS Koe(DHUIIMEHT Ha
MOJIC3HO JICWCTBYE HAa TOTUTMHHU MAIIHHH.

e [Ilpunara eHepreTHueH MOAXO[ PU HU3ydaBaHe HA PU3UIHU
npoOemMu.

2.3. EfnekTpuyeH ToK.

e OOsicusiBa poyisiTa Ha M3TOYHHMKA HAa HANpe)XeHHWE BBHB | ®  3akoHM Ha Kupxod
Bepurara ¥ CMHCBJIa Ha BEIUMYUHHUTE, KOHUTO TO | e I=1  + 1 ,Fe= I
XapaKkTepu3npar.

e Yeprae eleKTPUYHU BEPUTH C MOBEYE OT JIBAa U3TOYHHUKA.

e 3amo3HaBa ce ¢ ACHCTBHETO HAa HEJIWHCHHU €JIEMCHTH BHB
BEPUTHU C MOCTOSIHEH TOK.

e Harwcrpupa mpaBmiara 3a 6€30MacHOCT MPHU padoTa C
€JIeKTPUYEH TOK.

e IIpuaara zakonute Ha Kupxod.

e JluckyTrupa GuU3HOIOTHIYHOTO ACHCTBUE HA CICKTPUIHHS
TOK ¥ YCJIOBUATA 32 Oe30macHa paboTa ¢ MOCTOSHEH U
MIPOMEHJIUB TOK.

U +U,+..=¢ +¢& +..

2.4. Tok B pa3Iu4HHU Cpeau.

e OO0sicHABa  KAyeCTBEHO  EJEKTPONPOBOJMMOCTTa HA | ® TeMIeparypeH KOe(pHUIMEHT Ha eJIEKTPUUHO

METAJINTE U HEeHHaTa TeMIlepaTypHa 3aBUCUMOCT U JAaBa CBIIPOTHUBIIEHUE
NMPUMeEPH 32 IIPUIIOKEHUE. e koHcraHTa Ha Papaneit
e 3amo3HaBa ce CbC CBOMCTBATAa HA CBPBXIIPOBOJHULIUTE. ®  CaMOCTOSTENIECH pa3psij

e OmnmucBa OCHOBHU €JEKTPUYHHM CBOMCTBA HA €IHOPOJHHUTE | ¢  HECAMOCTOATENIEH Pa3psi
MOJIYITPOBOJIHULIM U HA P-N IPEXOJIUTE.
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e Cpbp3Ba cBoiicTBaTa Ha pP-N  TPEXOAUTE H TAXHOTO
MIPUIIOXKEHHE.

e OOsicHsABA JIEHICTBUETO HA MOJIYITPOBOJIHUKOB JHO/T

e KomenTMpa npwIOXKEHUATa Ha  MOJYNIPOBOIHUKOBU
YCTPOMCTBA € P-N IMPEXOIU.

e OO0sicHsIBa MEXaHHM3Ma Ha IPOTUYAHE HA EJICKTPUYCH TOK B
€JICKTPOJIUTH 1 MpHUJIara 3akonute Ha dapaneit 3a
€JIeKTpoJIn3aTa.

e PasrpanmuyaBa caMOCTOSATEJIEH OT HECAMOCTOSTEIICH Ta30B
pasps M 1aBa NPUMEPH 32 MPUIIOKCHUS Ha Pa3INuHU
BUJIOBE T'a30BU pa3psi/Iu.

2.5. [IpoMeHJIMBOTOKOBH BEPUTH. e Ilo3HaBa OCHOBHUTE XapaKTEPUCTUKUA HA MPOMEHIIUB TOK U | ¢  MOMEHTHU CTOMHOCTH Ha TOKa u
BPB3KUTE MEXKIY THX. HaIpeKEHUETO U MOITHOCTTA 1,U, P
e PasrpanmuyaBa XapaKTepUCTHUKHUTE HA MOCTOSHEH U e  UHIYKTHBHO M KaIal[UTHBHO
MIPOMEHJIMB TOK, Ha MIOCTOSTHHO M MPOMEHJIMBO HAPEIKCHUE 1
(amrmuTya, YecToTa, paza, MOMEHTHU, AMILTUTYIHU H cenpotuBnenne X, =L, X = R

e(hEeKTUBHH CTOWHOCTH).

e  OmnmucBa XapaKTePUCTHKUTE HA EJICMEHTUTE B €/IHA
MIPOMEHJIMBOTOKOBA BEpUTa U 00SICHABA BIUSHUETO HA
PEaKTHBHHUTE €IEMEHTH BBPXY IPOLIECUTE B HEsL.

®  aKTHUBHO M PEAKTUBHO CHIIPOTHUBIICHUE

®  TpenTsil Kpbr

e [epuoJ Ha CBOOOIHUTE EIIEKTPOMATHUTHU
TpeNnTeHUs B  UACAIEH TPENTALl KpPbI

e  OO0sicHABa NpUHIMIA HA IEHCTBUE U NIPEIHA3HAYECHUETO Ha
Tpancdopmaropure. T =27zJLC

e OmnmcBa CcBOOOJHM W TIPUHYACHU eJCKTpOMarHuTHu | ®  PE30HAHCHA YECTOTA @),
TPENTEHUs.

e  Omnmucsa npeoOpa3oBaHUATA HA ETIEKTPUYHATA U
MarHUTHATa CHEPTUs B EIEKTPUYCH TPEN TSI KPBI' IPH
HE3aTHXBAIIX U 3aTUXBAIU TPEIITEHUS U B TpaHCPOPMATOP.

e (CpaBHsIBa IOCTOSSHHOTOKOBUTE U MTPOMEHIMBOTOKOBUTE




» 30 NO-KauecmeeHo oopazoeanue*

Ilpoexmvm ce ocvwecmesnsa ¢ punarncosama NOOKpena Ha
Onepamuena npocpama ,, Pazeumue na uosewikume pecypcu”,

EBponencku cbios

Hueecmupa 6vé éauemo bvoese

MNPOEKT BG051P0001-3.1.04 ,,ITogo0psiBaHe HA Ka4eCTBOTO HA 001I0TO 00pa3oBaHue”

cvunancupana om Eeponetickus coyuanen ¢pono na Egponetickus cvio3

_H-\-__\_\__'_

Gf\

EC®

?\

T

Eeponeiickn coumnanaH goHa

BCPUT'H, BKIIIOUYBAIIIH dKTUBHO N PCAKTUBHO CBIIPOTHBIICHUC.

2.6. Eneprus Ha nmoJero. e [IpecmsaTa eHeprus Ha 3ape/ieH KOHAEH3aTop.

e [IpecmsaATa eHepruara Ha MarHUTHOTO IOJI€ HA HAMOTKA C
TOK.

e Ilpuaara dopmynure 3a eHEprusi Ha 3apeleH KOHJIEH3aTop
U IUTBTHOCT HA CEHEPrusTa Ha eJNEeKTPUYHO TOoJe IMpH
pelIaBaHe Ha MPAaKTUYECKU 3a/1auH.

e [IpecmsaTa eHeprusTa Ha MAarHUTHOTO TOJIE HA HAMOTKA C

TOK.

2
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IUIBTHOCT HA MarHUTHATA CHEPTHS @, = 5

[ XOPAPUYM 3A MOAVYJIA ]

I'oguen Opoii yacoBe 3a u3yyaBaHe Ha mojayJa B 11. kiaac — 54 yaca
I'onuiuen 6poii yacoBe 3a n3yyaBane Ha MoayJia B 12. kinac — 0 yaca

JIONbJIHUTETHN YTOUYHEHHUS 32 KOHKPEeTHUSI MOAY.I.

IIpuMepHHM 3ar71aBUSA HA TEMUTE 32 HOBU 3HAHUS
1. IToeTo - mocpeAHUK HA B3aNMO/AeliCTBHETO
2. CBoiicTBa, U3TOYHUIM M HHTEH3UTET HA €JIEKTPUYHOTO, MATHUTHOTO M TPABUTAIIMOHHOTO T0JIE
3. lloTeHuMAJ HA eJIEKTPUYHOTO U TPABUTANMOHHOTO T0JIe
4. ITosieTa HA eJleKTPUYEH TUIIOJ U MATHUTEH U0
5. EjlekTpr4HM CBOMCTBA HA BelllecTBaTa
6. Konnenzaropu
7. MaruuTHH CBOMCTBA HA BelIecTBaTa
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8. /IBuikeHue HA 3apeJeHH YACTUIIN U TeJIa B €JIeKTPUYHO U MATHUTHO MoJj1e

9. IIpoMeHJIMBO MATHUTHO 110JIe M IPOMEHJINBO eJIeKTPUYHO 1oJie. EjleKTpoMarauTHo moJie
10. En1eKTpOMariHuTHU BbJIHU

11. Padora u eneprus

12. Yaapu

13. EHeprusi Ha MeXaHU4YHH CHCTEMH

14. EHeprusi Ha TePMOAMHAMUYHHN CUCTEMHM, U/1eaJIeH ra3

15. Uneasien ras. YpaBHeHHe Ha CbCTOSTHMETO Ha H/IeaJsleH ras.

16. 3akonu Ha Kupxog

17. Tok B mOJIyNnIpOBOHU LN

18. Tok B eJIeKTPOJINTH

19. Tok B razoBe

20. XapakTepuCTHKHA HA IPOMEHJIUB TOK

21. AKTHUBHM U PeAKTHUBHU ChIIPOTHBJICHUS

22. Tpancdopmarop

23. EjnexkTpuuyecku TpenTsil KPbr

24. Eneprusi Ha 110J1€TO B KOHJEH3aTOP M HAMOTKA U HA TAJI0 B TPABUTAIIMOHHO T0JIe

IpenopbunTeTHO pa3npeaeieHne HA YacOBeTe:

3a HOBHU 3HAHMS 10 24 yaca 10 44%
3a ynpaxHeHust a0 21 yaca 10 39%
3a nperosop a0 6 yaca 10 11%
3a KOHTPOJI U OLleHKA (32 BXOJHO H M3X0IHO HUBO) 10 3 yaca 10 6%
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CboTHOIIIEHHE npu (])opMHpaHe Ha CpoYHa U roAuIIIHAa OICHKA:

Tekylu oieHKH OT padoTa B KJIAC, y4aCTHE B TPYNOBH 00ChKIAHUS U JUCKYCUH 10 20%
Texyum oeHKH 0T JOMAIIHHU PadoTH 10 20%
Texkylu OlleHKH 0T NPAKTHYECKH 3aJ1aHUs B KJIacC 10 15%
OueHkH 0T padoTa 0 MPOEKT 10 25%
OneHka HA H3XO0IHO HUBO 10 5%

OueHKH 0T KOHTPOJIHU U padoTH 10 15%

[ JEMHOCTH U MEXKJTYIPEJIMETHHW BPH3KH ]

IIpumepHH 1eifHOCTH, KOUTO MOIaT A Ce peaju3upar B KJIACHATA CTas, JJadopaTopusTa UM U3BbH yUMJIMIIEe NPU u3yyaBane Ha moay.a ,,IIOJIE U
EHEPI'UA”. Me:xaynpeaMeTHH Bpb3KU. Kill040BM KOMIIETEHTHOCTH.

Ha yuenuka TpsiOBa ga ce naze BB3MOXKHOCT Jla pellaBa pa3HOOOpa3HH KOJIMYECTBEHHM M KAaYeCTBEHU 3aJ[aud, CBbP3aHU C EJIEKTPOMArHUTHUTE,
MCXaHUYHHUTC U TOIINIMHHUTEC ABJICHUS. HaanMep: HaMHPAHC Ha XaPAKTCPUCTUKUTC Ha CICKTPUYHO U MArHUTHO IIOJIC, IBUKCHHUC HA 3apCACHU 4YaCTULIU B
€JIEKTPUYHO U MAarHUTHO IOJIe, aHAJIM3UpPaHe HA MOCTOSSHHOTOKOBU M MPOMEHJIMBOTOKOBHU E€IEKTPUYECKU BEPHUTH, MIPUIIOKEHHE HA: 3aKOHA 3a 3ama3BaHe Ha
MCXaHWYHATa CHCPrvsd, TIa30BUTC 3aKOHH, IMPUHIMUIIMTC Ha TEpMOJUHAMHUKATA W APYId HU3YYCHHU 3aKOHOMCPHOCTH. HapanenHO C TOBa YUYCHHUIIUTC
YCHBBPIICHCTBAT YMEHUSTA CH 3a pelllaBaHe Ha 3aJayud, CBbp3aHHU C MOCTPOSIBaHE M aHAU3 Ha rpaduKy, KaKTO U C MPUIIOKEHHE Ha TpaduyHHs METOJ 3a
ornpenensHe Ha (GU3UYHU BEJIMYMHU: €HEprus Ha 3apelieH KOHIEH3aTop, eHEeprusl Ha TOKa Ipe3 HaMOTKa ¢ MHIYKTHBHOCT L, pa0oTa Ha rasza mpu pa3indyHd
TEPMOJUHAMHYHU MPOLECH WJIM MPHU LHUKBJI OT TePMOAMHAMUYHU mpouecd. OCBEeH TOBa T€ M3MOI3BAT M MHOTO MPOCT F€OMETPUYEH METOJ — METoja Ha
BCKTOPHUTC JuUarpamMu, 3a MPCACTAaBAHC Ha HAIIPCIKCHHUATA U TOKOBCTC B IMPOMCHIIMBOTOKOBHU CIICKTPUUCCKHU BCPUTH C LCI Aa CC OMNPCACIAT UMIICAAHCBHT,
¢dazoBata pasnuka U GakTOpbT Ha MOIIHOCTTA. 3a Pa3BUTHETO HA MATEMATHYeCKATA KOMIETEHTHOCT HA YUCHUIIUTE TONPUHACAT CHIIO U BPB3KUTE MEXKIY
¢u3uKaTa U MaTeMaTHKaTa B CIIGAHUTE aCTIEKTH: ICHCTBHSI C BEKTOPH, TPUTOHOMETPUYHH (DYHKIIMH, CTETICHYBaHE, KOPEHYBaHe, JIOTApUTMYBaHe | Jp.
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XapaktepbT Ha yuyeOHOTO chabpkanue B monyn ,,JIOJIE U EHEPT'UA” mo3BonsiBa oChIIECTBABAaHE HAa MEXKIYIPEAMETHH BPB3KH C JIPYTUTE JBE
JUCLIUTUTMHYU OT IPUPOIOHAayYHATa 001acT:

- Xumus ¥ Olla3BaHe Ha OKOJHATa Cpe/ia — U3IMOI3BaT Ce 3HAHHUA 3a: aTOM, MOJIEKYyJa, HOH; MOJIapHa Maca, MoJIapeH 00eM, MOJI, YHCI0 Ha ABOTaipo,
ra3oBe, TEYHOCTH, TBBP/AU TeJla; €ICKTPOIUT, eNEKTPOIN3a U Jp. AHAIU3HUPAT ce MPOOJIEMHTE, CBhP3aHH ChC 3aMbpCSIBAaHE Ha OKOJHATA Cpela OT
TOTUIMHHUTE MAIIMHU U aBTOMOOUJTHUTE JBUTATEIH.

- buonorus u 31paBHO 00pa3oBaHME — M3IOJI3BAT CE 3HAHUS 3a BBTPEIIHA €HEPIHsl, TOIUIO0OMEH, TOIUTMHEH OanaHC, paBHOBECHH U HEPAaBHOBECHU
npouecu. OOsACHSBAT ce eNEKTPOIPOBOIUMOCTTA HA HEPBHATA ThKaH U OCHOBUTE Ha OMOMAarHeTH3Ma.

Ot gpyra crpaHa, 4yacT OT W3y4aBaHOTO (PU3UYHO 3HAHUE UMa IIMPOKO NPUIOKEHHE B 00JIaCTTa HA TEXHUKATa U TexHosoruute. C TakbB XapakTep ca
3HAHUATA 3a: EJIeKTPUYHUTE U MArHUTHUTE CBOWMCTBAa Ha BEIIECTBATa; JBMKCHHETO HA 3apeleHM YacTHIM B MarHUTHO TOJi€; TOIUIMHHUTE MAllWHU U
JIBUTATEIIUTE C BBTPEIIHO TOpEHE; MPOTHMYAHETO Ha €JIEKTPHUYEH TOK B PA3JIMYHU CPEAM; MPOMEHIMBHUTE HAMpPEXKEHHS M TOKOBE. Te HaMupar LIMpPOKO
MPWIOKEHUE B eneKkTpodoTrorpadusaTa, TEXHOIOTUUTE 3a 3amuc Ha MHQPOpMAIMs, TEXHOJOTUUTE 32 KOHTPOJ M KauecTBO HAa MaTepualuTe, MEIUIMHATA,
aBTOMAaTHUKaTa, MUKPOIIPOLIECOPHATA TEXHUKA, EIIEKTPOMETATYpIHsTa, EHEPreTUKATA.

CnenoBarenHo upe3 obOydeHuero mo ¢uszMka ce mocrura (GopmupaHe Ha OCHOBHM KOMIIETEHTHOCTHM B 00/1acTTa HA NPUPOJAHHUTE HAYKH U
TEXHOJIOTUMTE. 32 TOBA CHJCHCTBAT M Pa3JIMYHU M3BBHKJIACHHU JIEWHOCTH — TOCenieHre Ha (pu3nuHu jJabopaTtopuu, MOCEUIeHHEe HAa MY3€H, y4acTHE BbB
BUKTOPUHH U ChCTE3aHUSL.

B npakTuuecku acmekT Ha y4yeHHMKa TpsiOBa Ja ce Jajie Bb3MOXKHOCT Ja HaOJoJaBa, M3BBPIIBA U OOSCHSBA Pa3sHOOOpPA3HM OINUTH, CBBP3aHU C
M3y4aBaHHUTE MPOLECH U siBIeHUs. Hampumep: mimocTpaus Ha eJIEKTPUYHUTE U MarHUTHUTE CBOICTBA Ha BEIIECTBOTO, MPAKTUYECKU 33]]a4d 32 CHEPrusiTa Ha
3ape/ieH KOHJIEH3aTop W 3a ITBTHOCTTA HAa E€HEprusATa Ha EJIEKTPUYHOTO IOJe, WIKOCTpallds Ha 3aKOHA 3a 3ama3BaHe HAa MEXaHMYHATa €HEprus, OMUTHO
U3CJIeBaHe HA MMOCTOSIHHOTOKOBU M IMPOMEHJIMBOTOKOBH €JIEKTPUYECKH BepUru U Ap. Tasu neiiHocT TpsiOBa na Obae HacoyeHa KbM (hOpMHUpaHE HAa TaKHUBa
MO3HABATEIHU yYMEHHUs, KOMUTO MMaT OOOOIIeH XapakTep, T.e. YUCHHIIMTE MOraT Ja I'M W3MOJ3BaT MpPU HM3y4yaBaHETO M Ha JAPYrd y4eOHU IUCUUIUIMHU.
Hanpumep: ymenue aa ce Haba0aaBa, cCaMOCTOSITENTHO J1a CE€ TMOCTAaBST ONMTH, Jla ce OOSCHSABAT HaOJI0JaBaHMUTE SIBIICHHS Ha Oa3zaTa Ha TEOpHTa, Ja ce
U3MON3BaT O00OOIIEHN IUIaHOBE MpU HM3y4yaBaHE Ha SBJIEHMsATA U mpouecute. [lo To3u HayMH ce MOCTaBs aKIEHT BbPXY CaMOCTOsITeNHAaTa IMO3HaBaTelHa
JEMHOCT HA YUEHUIUTE U CE Ch3/1aBaT YCIOBHS 3a pa3BUTHE HA TEXHUTE YMEHHS 32 yUeHe.

OO6yuenuero B 11. kiac 1aBa Bb3MOXKHOCT 3@ IIO-HATAThIIHO Pa3BUTHE HA AUTUTAJHUTE KOMIETEHTHOCTH Ha yYEHUIIUTE. 3a LeTa B y4eOHUs IpoLec
no ¢usuka TpsOBa ga ce peanu3upaTr pasHOOOpPa3HU NEHHOCTH, CBBP3aHU C MPUIOKEHHUETO HAa WH(POPMAIMOHHUTE W KOMYHUKAIMOHHUTE TEXHOJOTHH.
Hanpumep: ch3naBaHe W pelakTHpaHE Ha TEKCTOBE C (U3UYHO ChIbpXKAHHE Ype3 M3MOJI3BaHE Ha TEKCTOOOpaOOTBAaIllM CHCTEMHU U IpaduyueH perakTop,
Ch3/1aBaHE Ha JOKYMEHTH C TaOIU4HO o(opmieHHE, U3IOJI3BaHE HAa KOMIIOTBPHHU MPOrpaMu 3a (PU3MYHU M3MEpBaHUS U 00paboTKa Ha eKCIEepUMEHTATHU
pe3yNTaTH, M3MOJI3BaHe Ha KOMIIIOTHPHHU MPOrpaMu 3a JIEMOHCTpAaIUs U MojeIupaHe Ha (U3MYHM IpolecH; paboTa B MHTEPHET cpena, pazpaboTBaHe Ha
KOMITIOThPHU IIPE3CHTAIMH U JIP.
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MexaynpeamerHaTta Bpb3ka (pU3MKa — OBJITAPCKU €3UK U JIUTEpaTypa MOXKeE Jla ce pealu3upa ype3 peauna IeHHOCTH, U3UCKBALY TMCMEHO UM YCTHO
npejcTaBsHe Ha nHGopMalus ¢ GU3NIHO ChaAbpKaHue. Hampumep: onucanne U obscHeHHe Ha HAOII0AaBaH MPOLIEC WK SBJICHUE, U3Ka3BaHE HA MHEHHE IO
JUCKYTHpPaH BBIIPOC, YETEHE M ThIKYBaHE Ha TEKCT, IpeAcTaBsiHE Ha pedepar Mo u3dbpaHa OT yueHHKa TeMa, pa3paboTka Ha ece U Ap. Upes Te3u neiiHoCTH
YUEHHIIMTE, OT €/IHA CTpaHa, YCBOSABAT €3MKa Ha HayKaTa (pHU3MKa, a OT Ipyra — Mpuiarat 3HaHUATa CU 332 OBITapCKUsI KHIDKOBEH €3MK, KaTo CIa3BaT MPHETUTE

HOPMHM 110 OTHOLIEHHE Ha IpaMaTHKaTa, CTUIOBOTO M3JIOKEHME, ITpaBOIUca U MpaBorosopa. I1o To3u HauMH ce yChbBBPIIEHCTBA KIOYOBAaTa KOMIIETEHTHOCT
3a o0LyBaHe HA PO/ICH €3UK.
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