Ipuioxenue Ne 10 kbpm 1. 10

YYEBHA IIPOI'PAMA 110 ®PU3UKA U ACTPOHOMMUA 3A IX KJIAC

(OBIIOOBPA30OBATEJIHA ITIOAI'OTOBKA 110 PAMKOBHU YYEBHU IIJTAHOBE
o 4J1. 12, AJ1. 2, T. 2, 3,4,22 OT HAPEJIBA Ne 4 OT 30 HOEMBPH 2015 I'. 3A YYEBHUA I1JIAH)

KPATKO ITIPEJCTABSAHE HA YYEBHATA ITPOT'PAMA

YyeOnata nporpama no gusuxa u acmporomus B 1X kiac omnpeaens yueOHOTO ChIbpKAaHUE M OYaKBAHUTE pe3yaTaTu oT oOyueHueTo B 1X kiac mo
npeaMeTa guzuka u acmporomus OT IbPBU TMMHA3UAJICH €Tall Ha Cpe/IHaTa 00pa3oBaTeliHa CTEIICH.

OOy4eHHEeTO € HAcOYeHO KbM O0JIACTM Ha KOMIIETEHTHOCT ,,Mexanuka“, ,,TorumHHM siBieHus ™, ,,EnekTpuyecTBo m MarHetusbM™, , TpenrteHus u
BBIHU U ,,Habmoienue, ekciepuMeHT U u3cienBaHe. B mporpamara ce mpeaBMka pa3lIupsiBaHe U 3abJI00YaBaHE HA 3HAHMS M YMEHHS 3a Bede Hay4YeHH
(bu3NYHYU BEIMYUHH, SBICHUS U 3aKOHOMEPHOCTH, KaKTO U (popMHpaHe Ha HOBU TaKUBA, C 1] TAXHOTO o0oraTsiBaHe, 0000IIaBaHe U CUCTeMaTHU3HpaHe.

OO6yuenuero no gusuxa u acmponomusi B 1X Kjac ce U3BBHPIIBA Ha eKCIEPUMEHTAJIHA 0CHOBA. TO CHOTBETCTBA HA TTO3HABATEIIHUTE BH3MOKHOCTH Ha

YUYCHHUIIUTE U € ChOOPa3eHO ChC CHBPEMEHHHUTE TEHJICHIIMM B OOpPAa30BAaHHUETO IO MPUPOJHMU HAYKU — M3TPaKJaHEe HAa HaydyHA TPaMOTHOCT, MPETOJIaBaHe Ha
MPAKTUYECKH OPHUEHTUPAHH 3HAHUS, (JOpMUpaHE HA YMEHUS 32 CAMOCTOATETHO YUEeHEe, yUeHE B KOHTEKCTA Ha KU3HEHUS OMHT, TUYHOCTEH CMHUCHI HA 3HAHUATA,
dbopMupaHe Ha EKOJIOTUYHA KYITypa U TPaKJIaHCKO Ch3HAHHUE.

[Ipemyaranata cTpykTypa Ha y4eOHOTO ChIbpKaHHE OOJACT HAa KOMIETEHTHOCT ,,EIEKTPUYECTBO M MarHeTU3bM' c€ pasinyaBa OT MpEeAXojHaTa C
HapylllaBaHe Ha TPATUIIMOHHATA MOCIEAOBATEIIHOCT B M3yUYaBAHETO HA TEMHUTE — YYEOHOTO ChIBPIKAHUE 32 CIICKTPUUCH TOK MPEIX0XKa TOBA 3a CIEKTPUIHOTO
nonie. [IpeaBu cnoKHOCTTA B MPETNojaBaHe M YCBOSIBAHE Ha mosieBara (popMa Ha MaTepusaTa U HIKOM HEWHM XapaKTEPUCTUKH, TE ca MPEABUICHU 32 U3YYaBaHE B

CJICaBamuAa yqe6eH kiaac. Tazu IIpoMsHa € TPOJAUKTYBaHa OT C’BO6pa)KCHI/I}I 3a JOCTBITHOCT.



OYAKBAHMU PE3YJITATH OT OBYYEHHUETO 110 YYEBHUS ITPEMET B KPASA HA KJIACA

ObJacr Ha 3HaHMA, yMEHHUS U OTHOLICHUS
KOMIIETEeHTHOCT
Mexannka OmnucBa ABMKEHUETO M B3aMMOJICHCTBUETO HA TeJaTa C BEJIMYMHM KaTo CKOPOCT, yCKOpEHHe, CHJla, MEXaHHYHa paboTa u

MOIIIHOCT, KWHETUYHA U NOTCHIUAIHA CHEPIUs.

DopMyupa NPUHLIUIIATE HA MEXaHUKATA, 3aKOHA 32 3aI1a3BAHE HA EHEPIUsTa U 3aKOHUTE HA XUAPOCTATUKATA.

[Tpunara 3aKoHUTE 3a MPABOJIMHEHHO JBUKEHHUE C ITOCTOSHHO YCKOPEHHE M NMPUHLMIIUTE HA MEXaHUKaTa (C IPUMEpPH OT
TpaHCHOPTa U 0€30IaCHOCTTa Ha JABM)KEHHETO U IPU CBOOOAHOTO IaJaHe Ha Tejara), 3aKOHA 3a 3alla3BaHe Ha eHeprusita
Y 3aKOHUTE Ha XUAPOCTATUKATA.

Nmoctpupa ¢ npuMepyu BaKHU NPAKTUYECKU IPHIIOKEHHUSA HA YCIOBHATA 3a PAaBHOBECHE HA TBBPIU Teja, TEYHOCTH U

Tra3oBcC.

TonauHHU ABJEHUSA

OrnucBa TOIUIMHHUTE SIBJICHUSA HAa MAaKPOCKOIMYHO M HAa MOJIEKYJIHO PaBHUIIE C BEIMYMHHU KAaTO TEMIEpaTypa, BbTPEIIHA
EHEeprusi, KONINYEeCTBO TOIJINHA, Crielu(UYeH TOTUIMHEH KanauTeT, creudruyHa TOTUIMHA Ha TOTICHE U U3MapeHHe.
OmnwucBa Ha eKCIepUMEHTaTHa OCHOBA MPOIIECUTE C HMICAJIEH Ta3, MpHiiara ra30BUTE 3aKOHH 32 M30TEPMEH, H300apeH H
M30XOpEH TPOIIEC.

Qopmynupa U MpHiIara IbpBHs MPUHLUI HA TepPMOJWHAMHUKATa (CHEepPreTHYeH aHalIu3 Ha aauabaTHUS U U30XOPHHS
MIPOLIEC).

Ormucsa HeﬁCTBHCTO Ha TOINIMHHUTC MAIIWMHU WU HWIIIOCTpHpa C MPUMEPU BB3MOXKHOCTUTC 3a e(l)eKTI/IBHO " C€KOJIOTUYHO

H3II0JI3BAHC HA CHEPTUATA.

EnexrpuuyectBo u
MarHeTu3bmMm

CBbp3Ba U aHAINU3UPA IPOCTH €IEKTPUUECKH BEPUTH.
[Tpunara OCHOBHM 3aKOHOMEPHOCTH TPH TMOCTOSHHUS €JIEKTpUYeH TOK (3akoH Ha OM, (GopMynu 3a €KBUBAIEHTHO U
cnenupuYHO CHIIPOTUBIIEHHUE, 32 pad0OTa U MOIIIHOCT Ha €JeKTPUYHUS TOK, 3aKOH Ha OM 3a I11s51aTta BEpUra).

Onucea Ppa3inyHn U3TOYHHUIN HA CJICKTPUYCH TOK.




PasrpannyaBa npoBoHUIM (CBPBXIIPOBOJAHULIN) U MOJIYIPOBOJIHUIM 110 TEXHUTE EIEKTPUYHHU CBOMCTBA U J1aBa IPUMEPHU

3a TIPUIJIOKCHUETO HM.

TpeHTeHI/Iﬂ U BbJIHH

OnucBa ¢ mnpumepu CcBOOOAHHM (COOCTBEHHW), 3aTUXBAllM W TPHUHYACHH TPENTEHUs, SBICHUETO pE30HAHC U
Pa3NpPOCTPAHCHUETO HA PA3IUYHHU BUIOBE MEXaHUYHU BHIIHU.

W3non3Ba OCHOBHU BEIMYMHHU U CHOTHOIICHUS TPU XapMOHUYHOTO TPENTEHE, XapMOHUYHUTE MEXaHUYHU BBJIHU U 3BYKA.
WnrocTtpupa ¢ npumepu Kak crennuuyuHu CBOMCTBA (B 3aBUCUMOCT OT Y€CTOTaTa) Ha 3ByKa, YATpa3Byka W MH(]pa3Byka ce

H310J3BAT OT OPraHU3MHUTC, B MCAUIIMHATA U APYTU TCXHOJIOI'UU.

Habaronenne, W3BBpiIBa HAOIIOICHHS U OITUTH, IPOBEPSIBA EKCIIPUMEHTATHO (PH3HMYHU 3aKOHOMEPHOCTH.
eKCIIePUMEHT H
W3CTeTBAHE M3BbpuiBa 1a00paToOpeH €KCIEepUMEHT, oOpadoTBa IOJyY€HUTE JaHHM U I'M HpeAcTaBsd TaOJMYHO U rpadudHo,
BKJItOUMTENHO U upe3 MKT.
W3non3Ba mpoctd (U3MYHM M MaTEMAaTHYHM MOJEJH, alTOPUTMH 3a pellaBaHe Ha 3aadyd W MpOOJIeMH, H3BIAYA
uHpOpPMaLKs OT Pa3TMYHU U3TOYHUIM U Cbe cpeacTBata Ha UKT.
O06o0011aBa pe3yaTaTuTe OT U3CIEABAHUS U IIPABU U3BO/IU 32 IPUUYUHHO-CIIEJCTBEHU BPB3KHU BbB (DU3UYHU SIBJICHUS.
JlemoHCcTpHpa yMeHUs 3a Oe3o0macHa padoTa ¢ ypeau, anapaTH U BeIlecTBa.
YYEBHO CBbAbP/KAHUE
Temn KoMneTeHTHOCTH KaTO 04aKBaHU Pe3yJITaTH OT 00y4eHHeTo HoBu nonsarus
1. Mexanuka
1.1. HepaBHOMepHO Paz0upa oTHOCUTENHUS XapaKTep Ha JBUKEHUETO. OTIPABHO TSUIO

JBHKEHUE

XapakTepu3upa HEPaBHOMEPHOTO [BIDKEHHE C BEIUYMHHTE CPEIHAa CKOPOCT, | CpelHa CKOPOCT
MOMEHTHA CKOPOCT ¥ YCKOpEHHE. MOMEHTHa CKOpocT (V)

[Mpumara 3akoHMTE 3a CKOpPOCTTa M 32 TBTS TpPU  TPABOJIMHEHHO | yckopeHwue (@)




PaBHOYCKOPHUTEIIHO U PaBHO3aKbCHUTEIHO JIBUXKEHUE C MIPUMEPH OT TPAHCIIOPTA
(cmpavyeH mHT) W CBOOOMHOTO MagaHe (0e3 IBMKCHHE HA TSAJIO, XBBPICHO
BEPTUKAIHO HArope).

Pa3unta rpaduxkata Ha 3akoHa 3a

CKOpPOCTTa MpU  MPaBOJIMHEHHU

PaBHOIIPOMCHIIMBU ABUIKCHUS.

36MHO YCKOpEHUE
IIPaBOJIMHEMHU PAaBHOIIPOMEHIIMBU

JBWXKCHUA

1. 2. IlppHuunm Ha

MeEXaHMKaTa

Pa3bupa, ye TenaTta 3amna3BaT CbCTOSHUETO CH Ha ITOKOM WJIM HAa NIPABOJIMHENHO U
PaBHOMEPHO JBIKEHHE 110 MHEPLUS, KOTaTO HE B3aUMOJCHCTBAT C APYTHU TeEJA.
Jedunupa u nirocTpupa ¢ mpuMepu OT BCEKUHEBHETO, Y€ MacaTa Ha TeJsaTa €
MsIpKa 3a TSXHATa UHEPTHOCT.

Cwbupa cuim ¢ eTHAKBU HITH POTHUBOIIOJIOKHU TTOCOKH.

Wnroctpupa ¢ nmpumepu, 4e Ipyu B3aUMOACHCTBUETO HA TelaTa BUHATM Bb3HUKBAT
JIBE€ PaBHHU IO TOJIEMUHA U IPOTHUBOIIOJIOKHHU I10 IIOCOKA CHUJIM — HA JIEHUCTBUE U
IPOTUBO/IECHCTBUE (PEAKTUBHO JIBUIKEHUE).

PasrpannyaBa 1 mpecMATa CHJIa Ha TEXKECTTa, CUJIAa HA peaklUs Ha OIopara, TETJI0
Y CUJIa HAa TPUEHE.

IIpunara BTOpUs IPUHIUII HA MEXaHUKATA 3a IIPABOJIMHEWHO JBUYKEHUE HA TAJIO —

0e3 TpueHe u ¢ TpueHe (0e3 pa3yiarane Ha CHIIN).

paBHozelcTBama cuia (F)

cuna Ha texxectra (G)

terio (P)

cuiia Ha peaknus Ha oropara (N)
koedurrent Ha TpueHe (K)

cuna Ha tpuene (f)

CHJia Ha CBIIPOTUBJICHHUEC HA Bb3yXa

1.3. PaBHoBecue HA

TeJaTa

OmnucBa BHJOBETC paBHOBECME Ha Tejara (yCTOWYMBO M HEYCTOMYMBO) B
3aBHCHUMOCT OT MOJIO)KEHUETO Ha LIEHThPA Ha TEeXKECTTa.

OO0scHsABa pPaBHOBECHETO HA TsJIO BBPXY ONOpa M pa3IMYHU TPUIOKEHHS
(mompeknane Ha TOBapU BBPXY IUIaTrgopmMu, O6€30MaCHOCT Ha JBMXKEHUETO IO

HAKJIOHEH y4acTbK OT II'bTS).

LOCHTHP HA TCIKECTTA

1.4. MexanuyHa padora,

MOIIMHOCT U CHEPIrus

HpCCMHTa pa60TaTa Ha CHJIa, YCIIOPCAHA Ha HAIIPABJICHUCTO HA NABHUIKCHUC.

OHpCI[CJBI MOIIHOCTTAa Ha MCXAaHU3BM KaTo pa60Ta, HU3BBPHICHA 3a CAWHUIA

MexaHuuHa padoTa (4)

MexannyHa MonfHoct (P)




BpEME.
Jledunupa u npecMsTa KHHETUYHA U TIOTCHIIMATHA SHEPTHUS Ha TSUIO.
dopMyupa U Mpuiara 3aKkoHa 3a 3ana3BaHe Ha MEXaHUYHATa EHEPrHUsl.

O6o6maBa 3a11a3BaHETO Ha CHEPrusTa KaTo OCHOBEH IMPUPOACH 3aKOH.

kuHeTryHa eHeprust ( Ex)
noreHimanHa eaeprus ( En)

MCXaHWYHA CHEPTUA

1.5. Mexanuka Ha

TCYHOCTH M Ira30B¢

OrnucBa o0IIMTE CBOMCTBA HA TEYHOCTHU U Ta30Be.

W3non3Ba 3akona Ha Ilackam u ¢opmynara 3a XUIPOCTATHYHOTO HAJSTaHE
3a O0sICHSIBaHE Ha JIEHCTBUETO Ha XHJPABIMYHUTE MAIIUHU, CKAUEHUTE ChIOBE,
BOJHMUS MaHOMETBHP M >KMBauHUs OapoMeThp M JaBa NPUMEPH 3a TAXHOTO
MIPUIOKEHUE.

dopmMyrupa U npusara 3akoHa Ha ApXume].

XHUJPOCTATUYHO Hassirane (P)

ustiaackBama cuia ((Fa)

2. TonIMHHYU ABJICHUA

2.1. Tonauuuo

JBHKEHUE

Onucsa TOIUNIMHHOTO JIBUYKEHUE HA IPAJUBHUTE YaCTULIM KaTO XaOTUYHO, MAaCOBO
U HEMPEKbCHATO.

XapaxTepu3upa TOIIIMHHOTO PaBHOBECHE C TEMIIEpATypa.

CBbp3Ba BBTpEIIHATA €HEPrUs U TemIepaTypaTa ¢ TOIUIMHHOTO JBIKEHUE Ha
TpaJUBHUTE YaCTHUIIH.

IIpunara Bpbp3kaTa MeXay TeMiiepaTypHuTe ckanu Ha Llensnii n Ha KenBun.

BBTPEILHA CHEPIUs
abcomotHa Temneparypa (T);

kenBuH (K)

2.2. Toni1000MeH.
IMpexoau mexay
CHCTOAAHUATA HA

BemiecreaTra

[TpecmsTa KONMUYECTBO TOIUIMHA ITPH TOMJIO00OMEH.

Onucsa npexoauTe MEKIY ChCTOSHUATA HAa BEIIECTBOTO.

[IpecmsaTa OOMEHEHOTO MpPH MPEXOJUTE KOJUYECTBO TOIJIMHA, KAaTO H3IMOJI3Ba
cnenuuYeH TOIUIMHEH KamaluTeT, creurduyHa TOIUIMHA Ha TOMNEHE U
cneur(ryHa TOIUIMHA Ha U3MAPEHUE.

I[aBa nNpuMEepru 3a MNPUIOKCHHA Ha TMMPEXOAUTEC MCKAY CbCTOAHUATA HaA

BeIIECCTBATA B IpUpoOJara, OuTa U TEeXHUKATA.

KOJIMYCCTBO TOIIJIMHA ( Q )

crierupryueH TOIUTHHEH KamauTeT (¢ )
cnenuduyHa TOIIMHA Ha ToreHe ()

cnienu(uyHa TOIUIMHA Ha u3napenue ()




2.3. IIbpBY NPHHUHUI HA

TEPpMOANMHAMHUKATA

Omnpenenst paboTtaTta npu U3MEHEHUE Ha 0OeMa Ha ra3.

OO0scHsiBa, uye BBTpEUIHATa CHEPrUs MOXE Ja ce HM3MEHH 4pe3 pabora H
TOIIOOOMEH.

dopmynupa IbpBUS IPUHIUI Ha TEPMOJIMHAMUKATA KAaTO 3aKOH 3a 3ala3BaHe Ha
€HeprusATa Npu TOIIMHHUTE TPOLIECH.

O0ocHOBaBa HEBB3MOKHOCTTA HA BEYHUS JBUTATEIL.

pa60Ta Ha BbHITHUTC CUJIM 3a CBUBAHC

WIM pa3lIMpsBaHE Ha Ia3

2.4. Ilpouecu ¢ wuaeajieH

ra3

Onpenens upe3 NpUMEpU OT BCEKHIHEBUETO aquabaTHHS TPOIEC KaTO IMPOIEC,
IpU KOWTO HE ce U3BBPIIBA TOII000MeH (6e3 rpaduku u hopMyIn).

OmnwucBa Bb3 OCHOBA Ha ONUTA U30TEPMEH, U30XOPEH U M300apeH MpoIiec.
[Ipunara 3aKOHUTE 32 TPUTE M3OIPOIIECa ITPH PELIaBaHe Ha 3a1auu.

Ornucsa Mojiena ujealeH ras.

AHam3upa EHEepreTMYHO aJuabdaTHUS M HW30XOPHHUS IPOIEC 4Ype3 IIbPBHS

IIPUHIMIT HA TCPMOANHAMHKATA.

aanabaTeH mporec
M30TEPMEH IPOIIeC
M30XOPEH MPOIIeC

n300apeH nporec

2.5. TonavHHA MAIINHUA

OmnwucBa 10 cxema IMPUHIIKIIA Ha IeHCTBUE HA TOTUIMHHA MaIlIWHA.

JlaBa mpuMepH 3a TOIUIMHHM MAIlMHU M TpecMsATa KOS(QUIIMEHT Ha II0JIE3HO
nevicteue (KIT).

[MpocnensBa Mo cxema JACHCTBHETO HA YETHPHUTAKTOBHUS JBHTATEN C BBHTPEIIHO
ropene (aBuraren Ha OTo).

JlckyTHpa eKOJOrMYHM MpoOjeMH, NMpein3BUKaHU OT OTpPaOOTEeHHUTE ra3oBe Ha
JIBUTATENIUTE C BBTPELIHO TOpEHe,

U TakKuBa, CBBbP3daHU C TOINIMHHOTO

3aMBbpPCABAHC HA OKOJIHATa Cpeaa.

KOe(UIMEHT Ha TOJE3HO

(KTIT) Ha TOMIMHHA MaIllliHA

JIeUCTBHE

3. EfnekTpuyeH ToK

3.1. EnexkTpuyecku

BepUTH

d)opMleHpa 3akoHa Ha OM 3a 4acT oT BEpuUrara.

AHaJ'II/ISI/Ipa I“pa(l)I/IKaTa Ha 3aBHCHMOCTTAa Ha TOKa OT HANPCKCHUCTO 3a OMOB

3akoH Ha OM;

CHCI_II/I(I)I/IHHO CbIIPOTUBJICHUC




IIPOBOJHUK.
3Hae, 4ye cnenu(puUHOTO CHIPOTHBICHHE € XapaKTEpUCTHKA HAa Marepuana, oT
KOITO € n3paboTeH NPOBOJHUKBT.

ITpecmsTa cbIpOTUBIEHNE U CHIELIU(PUUHO CHIIPOTUBIIEHUE.

Pa3no3naBa mo cxema IoOCIE0BaTENIHO, YCHOPEAHO M CMECEHO CBbpP3BaHE Ha
KOHCYMAaTOpH.

AHanu3upa pa3npeieseHMeT0 Ha TOKOBETE€ M Ha HaNpEeKEHUATA MPHU pa3IUyHU
BUJIOBE CBbP3BAaHE Ha KOHCYMATOPH.

[IpecMsTa €KBUBAJIEHTHO CBHIPOTHUBIEHUE MPU IOCIEA0BATENHO, YCHOPEIHO U

CMCCCHO CBBP3BAHC HA KOHCYMATOPH.

CKBUBAJICHTHO CBIIPOTHUBJICHUC

3.2. ElekTpu4Ha

eHeprus

Jedunupa paboTa Ha eNEKTPUYHHS TOK KaTO MPOU3BEIACHUE OT MPEHECEHUS Mpe3
KOHCyMaTopa 3apsiJi ¥ HallPEeKEHUETO BbPXY KOHCyMaTopa.

Pa3bupa u nmaBa mpumepu, ue paboTara Ha TOKa € MsApKa 3a npeoOpasyBaHara
eJICKTpUYHA CHEPIHsl, a MOIIHOCTTa Ha KOHCyMaTopa 3aBUCH OT YCJIOBHUATA, TIPU
KOUTO TOU paboTH.

[Ipecmara paGoTa W MOIIHOCT Ha TOKa B ENEKTPUYECKH BEpUTH C JBa
KOHCYMAaTopa, CBbp3aHH YCIIOPEIHO MK TTOCIIEA0BATEITHO.

OnucBa M3TOYHUIIMTE HA HAPEKEHHE OT TJIeIHA TOYKA HA TpaHC(HOpMAaIUUTE Ha
EHEeprus B elleKTpuiecKaTa Bepura.

Jedunupa eneKTPOIABIKENIO0 HAMPEKEHUEe W BBTPEIIHO CBHIPOTUBICHHE Ha
WU3TOYHUK.

®opmynupa u nputara 3akoHa Ha OM 3a msyiaTa Bepura.

qepTae " pa3uuTa CXEMH Ha CICKTPUYCCKU BECPUTU.

paboTa Ha eJIeKTPUYHUS TOK
CTPaHWYHU CHIIU
enekTpoiBrkenio Hanpexenue (EIH)

BBTPCIIHO CHIIPOTHUBIICHUC




3.3. Tok B MeTau u

MOJIYIIPOBOIHUIIH

PasrpannuaBa MeTanmu M NOJYyNPOBOAHULM (FE€pMaHUM, CHUIMIMI) cHOpen
cneur(UIHOTO UM CHIPOTUBIICHUE U HErOBaTa 3aBUCUMOCT OT TeMIIEpaTypara.
IToco4yBa TOKOBHUTE HOCUTENH B METAIIUTE U IIOJIYIIPOBOJHULIUTE.

Wnroctpupa ¢ NpuUMEpH Kak €JIEKTPUYHUTE CBOMCTBA Ha IMOJIyIPOBOJHULIUTE CE
YIPaBJIsABaT Ype3 LIEIEHACOUEHO BHACSIHE HAa IpUMecH (JIETUpaHe).

3Hae, 4ye crneuu(UIHOTO CHIPOTUBICHUE HA IMOJYNPOBOAHULIUTE HaMajsBa MpU
IIOBHUIIABAHE  HA  TeMmIepaTypata M IIpU  OCBETABaHE U IIOCOYBA
HOJIYIIPOBOIHUKOBH €JI€MEHTH (TepMHUCTOp, (POTOPE3UCTOP), KOUTO MpUTEkKaBaT
TOBa CBOMCTBO.

OnucBa Ka4yecTBEHO JACUCTBUETO HA MOy POBOAHUKOB JIUOI.

N36posiBa Apyru MOJYyNPOBOAHUKOBU YCTPOWCTBA € P-N MpexXoau U TEXHH

CHBPEMEHHU MPUIIOKEHUS (CBETOANOIU, TPAH3UCTOPHU, HHTETPATHU CXEMHU).

CBPBXIIPOBOAUMOCT
CJICKTPOHHU U OYIIKH
JOHOPHU U aKLICIITOPH

p-n mpexon

4. MexaHUYHO JABHKCHHE

4.1. TpenTeHus

Onucea XapMOHMYHOTO TPENTEHE KaTO YECTO CPEIIAHO NEPUOANYHO JBHKEHUE,
MIOPOJEHO OT ACMCTBUETO HA BpBIIAIA CUJIA.

Pa3no3naBa rpadukata Ha XapMOHUYHOTO TPETITEHE.

M3nomn3Ba OCHOBHM XapakTEPUCTUKH HA TPENTEHMATA U Bpb3KaTa MEXIY NEPHOJ
1 4ECTOTA.

Onucea Ka4ecTBEHO M KOJMYECTBEHO XAapPMOHHUYHOTO TPENTEHE Ha NPY>KMHHO
MaxaJio ¥ Ha MaTEMaTUYHO MaxaJo.

XapakTepus3upa TPENTEHUATA ¢ KHHETUYHA U IOTEHIUAIHA €HEPTHS.

[TpocnensBa kauecTBeHO NpeoOpa3yBaHETO M 3ala3BaHETO Ha EHEPrusiTa IpH
HE3aTUXBAILUTE TPEITEHUS.

ITocousa IIpUYrHAaTa 3a 3aTUXBAHC Ha TPCITCHHUATA B PCATHUTC CUCTCMHU.

oTkioHeHue (X)

BpBIIALIA CUJIA

koedurreHT Ha exactuaHocT (K)
[IepPHO/T HA MPYKUHHO ¥ MaTEMaTHYHO
Maxaio

HOTEHIMAIHA eHeprus Ha nedopmupaHa
py>XHHA

COOCTBEHH, 3aTUXBAIIH U TPUHYICHA
TPENTeHUS

pe30HaHC




PasrpannyaBa ype3 nmpuMepH NPUHYACHUTE OT COOCTBEHUTE TPENTEHHUS Ha elHa
cucreMa (TIo 4ecToTa).
Onuca uype3 MpPUMEpPH SIBICHHETO PE30HAHC W HSAKOU TOCIEICTBHS OT HETO

(TonIe3eH 1 BpeieH Pe30HaHC).

4.2. MexaHNYHH BbJIHH

Onucsa BBJIHOBUS IPOLEC KaTO PA3NPOCTPAHEHUE HA MEXAHUYHU TPENTEHUS B
MaTepHalHa cpeja.

Pa36upa, ye BbIHUTE IPEHACAT €HEPrus, a He IPEHACAT BELECTBO.

PasrpannuaBa cCKOpOCTTa Ha BbJIHATA OT CKOPOCTTA Ha JIBUKEHUE HA YACTULIUTE.
Onucsa npocTa XapMOHUYHA BBJIHA YPE3 BEIMYMHUTE U, V U A.

[Npunara Bpb3KaTa MEKIY CKOPOCT, YECTOTA U IbJDKHHA Ha BbIHATA (U = AV).
PasrpannuaBa Ha/UIb)XKHU U HAIIPEYHH BBJIHU.

Onucea Ka4eCTBEHO CH3AABAHETO U Pa3NIPOCTPAHEHMETO HA MEXAaHWYHU BBJIHU B
pa3IU4HU CpeIu.

3Hae OCHOBHU IMpaBHJia Ha MMOBEACHUEC IIPU 3EMETPECCHUC.

ckopoct (U), mepuoxa (T), uectora (V),

ammutyna (A) u  apmkuHa (M)
XapMOHHUYHA BHJIHA

HA/UTHKHU U HAITPEYHHU BBJIHU
BBJIHOB (DPOHT

b9

CCHM3MHNYHHU BHJIHHU

Ha

4.3. 3Byk

PasrpannuaBa 00E€KTUBHH M CYOEKTUBHU XapaKTEPUCTUKH HA 3BYKa — HHTEH3UTET
¥ HUBO Ha uHTeH3uTeTa (UB), OT cyOeKTHBHHTE XapaKTEePHUCTHKH — BUCOYMHA U
TeMOBp Ha 3BYyKa.

OnucBa U3TOYHUIIM HA 3BYK, Pa3lpPOCTPAHEHUETO HA 3BYKa U BBH3IMPHUEMAHETO MY
OT YOBEILIKOTO yXO.

JlaBa mpuMepH 3a €CTECTBEHM U Ch3JaJICHU OT YOBEKA U3TOYHUIIM HA YJITPa3ByK U
nH(ppa3ByK.

OnucBa XWTHEHHH TpaBWIa 3a Mpena3BaHe OT BPEIHOTO BIMSHHE Ha IIymMa U
CUJIHUTE 3BYKOBE.

ITocouBa CbBpPCMCHHU ITPUIIOKCHUA HA YIITpAa3BYyKa.

CKOPOCT Ha 3ByKa (U)
WHTEH3UTET Ha 3BYKOBA BhJIHA
HUBO HA MHTEH3UTETA
BHCOYMHA U TEMOBp Ha 3BYyKa
UHPa3BYK

YITPa3ByK




OCHOBHHU ®OPMYJIA 3A ®PU3NYHHU BEJIUNYNHU U BAKOHOMEPHOCTH B YYHEBHATA ITPOI'PAMA

Temu

@®opmy.iu 32 GU3MYHH BeJIMYMHU M 3aKOHOMEPHOCTH

1. Mexanuka

1.1. HepaBHOMepHO

JBHIKEHHE

MowmenTHa ckopoct (v = i—i)
(=-%)
Yckopenue Y
3akoHU 3a ckopoctTa (v="v,tat) n3amprsa (S=0v,t £ % at®) mpu npaBONHHENHHO

PaBHOYCKOPHUTEIIHO U PABHO3AKbCHUTEIIHO JBUKCHUE.

1. 2. llpyHIunmM HA

MeEéXaHHuKaTa

Cwuuia Ha Texecrra (G=mQ).
Cua na tpuene (F = kN).

Bropu npunmun Ha Mexanukara (F = ma).

1.4. Mexanuuna pabora,

MOIIHOCT U €HEPIrust

Paborara Ha cuna (A= Fs) u (4 = —Fs).

A
MorHocTTa Ha Mexanu3bM (P = T ).

2

Kunernuna eneprus (E_= ) Ha TsUIO.

IMotennunanua eneprus (Eq = mgh) nHa ts10.

1.5. MexaHnKa HA TEYHOCTH

H Ta3oBe

dopmyna 3a XUIPOCTATUUHOTO Hansirane (P=pgh)

3akona Ha Apxumen (Fa = pVQ).

2. TonJIMHHYU ABJICHUA

2.1. TonJIMHHO ABUKEHHE

Bpb3kara Mmexay Temneparypuute ckanu Ha [{ensuit u Ha Kensun (T =t +273,15).

2.2. Tonsioo0men. Ilpexoan

CrnenuduueH TOIUTMHEH KanaureT (C = %t)
m
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MEXKAY CbCTOAHUATA HA

BeHiecrearTra

Crenuduuna TorminHa Ha Tornene (A = Q ).
m

CrenuduyHa TOIIMHA Ha u3napenue (r = Q ).
m

2.3. [I'bpBU NpUHLIMT HA

TEPpMOAMHAMHUKATA

Paborara npu usmeHenue Ha obema Haras (A= pAV u A=—pAV).

[TepBust npuHIMn Ha TepMoanHaMukaTa (AU =Q+ A).

2.4. IIpouecu ¢ uaeaJieH ra3

3aKoHM IIpH:

nzorepMmeH mpoiec pV = const; pi1Vi = p2Ve

2.5. TonJvMHHA MAaIINHA

M30XO0PEH IMPOoILIeC P_ const; bh_P
T Tl T2
Vv V, V
n300apeH mpouec — = const; —+=-2).
T 1 TZ
Koedurment Ha monesHo neiicreue - KITJ (n=1— %)
1

3. EnekTpuyeH ToK

3.1. ElekTpu4eckH Bepura

u
I
3akona Ha OM 3a 4acT OT Bepurara .

R
CrnenuudHo chapoTuBieHue (p = 78 ).

EKBI/IBaJ'IeHTHO CT:;HpOTI/IBJ'IeHI/Ie HpI/I IIOCJICIOBATCIIHO CBT)p?;BaHe Ha KOHCYMaTOpI/I
(R =Ri+ Ro+ ...).

ExBuBaneHTHO CHIPOTUBIICHUE TP YCIIOPEIHO CBHP3BaHE HA KOHCYMAaTOPH

11,1,
R R, R, _
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3.2. EleKTpU4YHA eHeprus Pabora na enexrpuunus Tok (4 = qU = UlY).

EnextponBukeiio HanpexeHue a J,

€
3akon Ha OM 3a nsara Bepura (| = Rer ).
+r

4. MexaHUYHO ABHIKCHHUE

4.1. Tpentenust Bpbmaima cuina F = kx.

m 14
[Tepron Ha MPY>KMHHO MaxaJlo M Ha MateMaTH4HO Maxaio (T = 2w, /?, T=2n \/: ).
g

1
Iorennuanya eneprus npu xapmMouuuno tpenrene (W = F kx?).

4.2. MexaHU4YHH BBJIHUA
Bpb3kara MexIy CKOPOCT, YeCTOTa M Ab/DKUHA Ha BhJIHATa (U = Av).

4.3. 3Byk E

Wurensurer Ha 3ByKa (| = S ).

[penopbUnTETHH YPOIH 32 IPAKTUYECKH JIeiiHOCTH (J1a0opaTOpHU PadoTH)
1. OcHOBHU HACOKH MpH MPOBEXKIaHE HA PUIUYHO U3CIIC/IBAHE.

2. OnUTHO ompeeIisTHe Ha YCKOPEHUETO MPU PAaBHOYCKOPUTEITHO JIBIKEHUE.

3. ExcniepuMeHTa Ha MpoBepKa Ha BTOPHUS MPUHIIAI HA MEXaHUKATa.

4. OnpenensiHe EHTHPa HA TEKECTTA Ha TJIOCKHU TUTACTHHKHU.

5. ExcriepuMeHnTanHo u3cneBaHe Ha 3aKOHA HA ApXUME]I.

6. M3cnenBane Ha mporiec (M30XOPEeH WU H300apeH) IpH HjcalieH Tas.



7. Onpezessine Ha crieuGUIHKS TOTUTHHEH KanaluTeT Ha TBBPO TSIO.

8. OmpenensiHe Ha crielUpUIHATA TOIJIMHA HA TOTICHE Ha JIe/.

9. ExciepiMeHTaIHA TIPOBEpKa Ha 3akoHa Ha OM.

10. ExciepuMeHTaIHO OmpeAessiHe Ha CIeHU(pUIHO CHIIPOTUBICHNE HA METAJICH MTPOBOIHUK.
11. Vi3y4aBaHe Ha yCIIOPEIHO M MOCIEI0BATEIHO CBbP3BAaHE HA PE3UCTOPH.

12. I/I3CJI6I[B8,H€ Ha CJICKTPUYCCKU BCPUTH C TTOJTYIIPOBOJHUKOBU CIICMCHTH.

13. OnpenensiHe HA 3¢MHOTO YCKOPEHUE C MATEMAaTUYHO MaxaJo.

14. V3cneaBane Ha MPYKUHHO Maxaro.

NPENOPBYUTEJIHO NPOLEHTHO PA3SIIPEAEJIEHUE HA 3ABJIZKUTEJIHUTE YYEBHU YACOBE 3A I'OJIUHATA

3a HOBM 3HAHUS 10 52%
3a ynpaxHeHus He no-maiiko oT 14%
3a mperoBop u 0000IIeHHE 1o 8%
3a MpakTUYECKH JEHHOCTH/Ia00paTOpHU He-To-Maiko ot 9%
YIPKHEHUS
3a KOHTPOJ U OLIEHKa 1o 9%

[NogumHuAT Opoit YacoBe 3a M3yvyaBaHe Ha yuyeOHUs mpeaMeT Gu3uKa U acTpOHOMUS B |X Kitac € onmpeeNIeHUsT ToIMIIeH Opoi YacoBe B MpUJIaraHus B

YUUJIUIIETO PaMKOB yueOeH Ij1aH.
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CIHEOUP®UYHU METOJIU U ®OPMHU 3A OLHEHABAHE HA IIOCTUXEHUATA HA YHEHUIIUTE OHEHSBAHE HA
PE3YJITATUTE OT OBYYEHHUETO

ChoTHOmeHue npu ¢popMupaHe HA CPOYHA U FOAUIIHA OLIEHKA
Texymuy oleHKH (OT YCTHH, OT IUCMEHH, OT PAKTUYECKU U3NIUTBAHNSA) ~40%
OLIEHKH OT KOHTPOJIHH padoTH ~ 30%
OreHKH OT OpyTH JEHHOCTH (IOMAITHU pabOTH, JTAOOPATOPHU YIIPAKHEHUS, CEMUHAPH, paboTa 10 IPOEKTH U Jp.) ~ 30%

JEHHOCTH 3A IPUJOBUBAHE HA KJIIOUOBUTE KOMIIETEHTHOCTH, KAKTO U MEXJIYIIPEJIMETHHU BPH3KH

[IpeobnanaBamuTe NOAX0IM U METOIM Ha OOYYCHHUE TIPU U3yYaBaHETO HA ghusuka u acmporomus B 1X xinac ca HaCOUEHH KbM OCHTYpSIBAaHE HA €MHCTBO
¥ B3aUMHa OOBBP3aHOCT MEXIY KJIACHO-YPOUHM M M3BBHKJIACHH JEWHOCTU. TakWBa ca WHIYKTUBHUSIT U JNETyKTUBHHHUAT MOJAXOJ, MUCTOPHUUECKHUSAT MOIXOI,
YYEHUKO-IIEHTPUPAHUST MOAXO]I, TPOEKTHOTO 00yUeHUE, UHTEPAKTUBHUTE METOAM U TE3U, CBbP3aHU C JMATHOCTUYHOCT Ha OOYYEHHETO, IEMOHCTPAIIMOHHU U
€KCIEpUMEHTAIHA METOAH, METOIU 3a pellaBaHE Ha 3a/1ayu.

OcHoBHa opraHu3anuoHHa hopma e ypokbT. Paznnunute BuoBe ypouu (3a HOBH 3HaHHMS, 3a pelIaBaHe Ha 3aja4u, 3a 0000IIeHHe, TaDOpaTOpeH YPOK) U
TAXHaTa IUJAKTUYEeCcKa CTPYKTypa ca MOJYUHEHU Ha pa30upaHeTo, MPUEMaHeTo U Ch3AaBaHETO Ha YCIOBHUS 3a M3TPpaKJaHe Ha MOTHBALIMA 3a YU€HE Ha (U3HUKa,
AaKTUBHO yCBOSIBaHE Ha ()M3MYHU 3HAHUS M M3TPaXJaHe HA MO3HABATEITHU U MPAKTUYECKH YMEHHUS Yy yueHunure. Jlornueckara u IuaaKTU4Yeckara CTpyKTypH Ha
OTJICTHUTE BUIOBE YPOIIM C€ M3TPaXkaaT Taka, 4e Ja CTUMYJIHPAT aKTUBHOTO yU€HE U MHTEPAKTUBHOTO B3aWMOJCWUCTBUE MPHU YCBOSIBAHE HA (PU3UYHHUTE 3HAHUS
3a mpupojaTa M 3HAYEHMETO MM 3a 4YoBeka M oOuiectBoTo. [IpenopbhuMTenHo € na ce mpujarat JUAaKTUYEeCKH MOXBaTH, HACOYEHU KbM ,,yUEHE upe3
ChTPYJIHHUYECTBO”, MPOOJIEMHO OPUEHTUPAHO YUEHE, CAMOCTOSTEIIHO YUEHE U KOHTEKCTYaJIHO YUCHE.

YpoKbT 32 HOBU 3HaHUS € Mpeobianasail B 00ydyeHUeTo 1no guszuka u acmponomus B 1X xnac. [Ipu Hero ca mpenopbUUTETHH CICAHUTE METOIN —
Oecena, yueOHa AMCKycHs, Ch3[aBaHE HA MPOOJIEMHA CUTyallus, MO3bYHA aTaka, TEXHUKH 3a BU3yaldu3upaHe Ha WH(GOpMAIUATa, MOJEIUPAHE U Jp., KOUTO CE
CchueTaBaT C MO3HABATEIHUTE CIIOCOOHOCTH Ha ChOTBETHATa Bbh3pacToBa rpyla M XapakTepa Ha yueOHus npeamer. M3yuyaBaHOTO yueOHO ChAbpIKaHUE MOXKE Ja

ce oborarsiBa ype3 pa3paboTBaHe HA TPOCKTH.
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B ypouute 3a 06001IeHHe U cHCTeMaTH3alldsd Ha 3HAHUATA CE€ 3abJI00YaBaT W YCHBBPIICHCTBAT YCBOGHUTE 3HAHHS Ype3 pazHOOOpa3HH y4ueOHO-
IMMO3HABATCIIHU 3aJa4u, CTUMYJIMPAIIX TIO3HABATCIIHATA AKTUBHOCT HA PA3JIMYHU PABHUILA — 3HAHUC, pa361/1paHe, IMPUIIOKCHUC, aHAJIN3, CHHTE3 U OLICHKA.

B ypouure 3a pemraBane Ha 3a/iladv OCHOBHATA IIe]l € OCMHCIISIHE HA 3HAHUATA U (OpPMHpaHE HA YMEHHUS 32 TSIXHOTO IMPWIATAaHE B TO3HATH WU HOBH
cutyauud. OCHOBHOTO CPEICTBO Ca Pa3sHOOOpa3HH MO CBOS XapakTep M AMJAKTUYECKH (PyHKUMK (QU3UYHU 337a4yd, Ype3 KOUTO CE OCMUCIAT (PU3MUHUTE
BEJIMYMHU ¥ 3aKOHOMEPHOCTHU, 000raTsABa ce JKUTEHCKUS OIUT U CE pa3BHBA JIOTHYECKOTO MHCIICHE Ha YYCHULIUTE.

OO0y4eHueTo no gusuxa u acmpoHomuss € TICHO 0OBBP3aHO € U3BBPUIBAHETO HA JIEMOHCTPALIMOHHU H Ja00paTOpHH eKkcriepuMeHTH. [IpoBexxaar ce KakTo
KauCCTBCHH, TaKa MW OIIMTU 3a HU3MCPBAHC Ha BCJIIMYHMHHU, KOWUTO BKIIFOYBAT I[GI\/JIHOCTI/I KaTo HaGJIIO,IleHI/Ie, HN3MCPBAHC, KJIaCI/I(i)I/II_II/IpaHe, KOMYHHKaIus,
dbopMynupaHe Ha M3BOAM M MpOTHO3UMpaHe. EKcriepuMeHTHTE ce M3BBPIIBAT C LIeJ WIM J1a CIyXKaT KaTo OCHOBAa 3a MpUAOOMBaHE HAa HOBH 3HAHUS (4pes
U3rpaKJIaHe U MPOBEpKa Ha MPEINOIO0KEHHUs), WIN 32 WIKOCTPalldi U MOTBBPXKICHUE HA M3y4daBaHU OOEKTH, SIBJICHHSI U 3aKOHOMEPHOCTH. Te ca OCHOBHUST
MeTo/1 3a GOpMHUpaHE HAa EKCIICPUMEHTAIHA YMEHUSI.

[Tocturanero Ha oOpa3oBaTENHUTE LIEJIU MO MPEAMETAa MOXKE Ja CE OCHIIECTBU U 4pe3 JIEHHOCTU M3BBH KIIACHUTE CTau — paboTa MO MPOEKTH, YUeOHU
€KCKYp3uH, HaOII0eHUE HA TIPUPOJIHU U IIPOU3BOJICTBEHU OOEKTHU U JIp.

MexaynpeaMeTeH xapakrep

OO6pa3zoBaTeTHUTE AIEMHOCTH UMAT MEXKIYTPEIMETEH XapaKTep U ca HACOYCHH KbM MPHUI00MBaHE HA KIIFOUOBU KOMIIETEHTHOCTH:

1. O6myBane Ha poaeH e3uKk — [locTuraneTo Ha OYaKkBaHUTE PE3yJITaTH U OBJIAJBAHETO HA 3HAHMS U YMEHUS N0 Qusuka u acmpornomus B IX kiac ce
OCBIIECTBSIBA, KaTO C€ M3MOJ3BAa KHIDKOBHUAT OBJTapCKH €3MK M HErOBUTE T'paMaTHUeCKU W MPAaBOMUCHU HOPMH. YUEHHUIIUTE TPsOBa Jla ce HachpyaBaT 3a
MPABUIIHO IPaMAaTUYECKU U CTHJIOBO MUCMEHO U YCTHO M3pa3sBaHE U Jla ca HAsICHO, Y€ TOBA € He0OXOIUMO yCIOBHUE 3a YCHENIHOTO MOCTUTaHe HA OYaKBAHUTE
pesynatatu. [locTaBeHnTe U3MCKBAHUS U OKa3BaHATa MOMOII[ OT TIpenoaaBaTelis TpsiOBa Ja ca HACOYEHU KbM MPABUITHOTO M3MOJ3BaHE HA (PU3UYHUTE TEPMUHU U
MOHATHUS, KOETO BOAM J0 obOoraTsiBaHe Ha peyHWKa Ha ydeHunurte. KommeTeHTHOcTTa 3a oOlIyBaHE Ha POJIEH €3MK MOXE Ja C€ YCHBBPIIECHCTBA Upe3
pa3HooOpa3Hu JEHHOCTH 3a YCTHO U MHCMEHO OOIyBaHE: ChCTaBSIHE Ha TEKCTOBE ¢ (DU3MYHO ChIAbpIKAHME, ONMKMCBaHE Ha HaOMr0AaBaHU 00eKTH, OhOpMsHE Ha
U3BOJU M 0000IIeHHS, U3Ka3BaHe HAa MHEHHE. ThbpcH, U3BINYA, MOAOMpPa, 000011aBa U ocMUCT HHGOPMAIUS OT Pa3iIudHU Mo opMar TeKCToBe (HEMpeKbCHAT —
MMCMEHA pedY, OpraHu3upaHa B M3PEUCHHUs], CTPYKTYPUpPAaHH B ab3aly; MpeKbCHAT — Talnuia, rpaduka, Auarpama, CIUChK, U300pakeHUEe U JAp.; CMECEH —

KOM6I/IH3HI/I$I OT MMPEKBbCHAT XU HCIIPEKBCHAT TCKCT), BKIJIFOYUTCIHO U JUTUTAJIHU, 3a U3IIBJIHCHUC HA OIMPCACIICHU 3a1a4u.
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2. O0uryBaHe HA Yy KAU €3UIM — YMEHHUETO 32 MOJI3BaHe Ha UyXK]l €3UK Bb3 OCHOBA Ha y4eOHOTO ChAbPKAHUE MO pusuka u acmporomus B 1X xiac e
HOJIXO/AIIO 2 Ce pa3BUBa MPH peaM3UpaHe HA MPOEKTHA JAEHHOCT, MPH MEKIYHAPOAEeH OOMEH U NMPH YUCHUYECKH MapTHHOPCTBA IO €BPOMEUCKU MPOTPaMHU.
[To TakbB HauWH ce Ch3JaBAT YCIOBHUS 3a ChOMpaHe HA nH(popMaIHs ¢ GU3NYHO CHABPKAHUE HA UYXK] €3UK OT MHTEPHET M3TOYHHUIM U 3a OOIIyBaHE Ha TYK[
e3uk. Te3n AeWHOCTH ca MPeJU3BUKATENICTBO 32 YCBOSIBAHE HA HAKOW (PU3UYHM MOHATHS HA UyXJ €3UK M CTUMYJ YYCHHIIMTE Ja MpHjiarar u yChBbPIICHCTBAT
3HAHUATA CH MO YyXAu e3ulu. [IpeBexxaanero u mpencTaBsHeTo HAa UHQOpMalMiITa HAa OBJITapCKU €3UK BOJAU U JI0 YCHBBPIICHCTBAHE HA KOMIIETEHTHOCTTA 3a
u3passiBaHe Ha OBJITapCKU €3HK.

3. MaTemaTH4ecKaTa KOMIETEHTHOCT Npu oOydeHuero no ¢usuxa u acmponomus B X Kiac ce mocTura M yChbBBPIICHCTBA 4Ype3 pellaBaHe Ha
KOJIMUECTBEHU 3a/lauM, MPEACTaBsiHE U pa3dyuTaHe Ha TpaduKu, MpecMsATaHe Ha pe3yJTaTH, OCMUCISIHE Ha EeKCIepUMEHTANIHHUTE (PAKTH W TMpeBpbLIaHe Ha
MepHUTe equHuIM. [Ipu u3yyaBaHe Ha MpeAaraHOTO Y4eOHO ChABP)KAHME CE M3IMOJI3BAT 3HAHUS 3a MpaBa M OOpaTHA MPOMOPIMOHATHA 3aBUCUMOCT MEXKITY
BEJIMYMHHTE, PEIIaBaT ce JMHEWHU W KBAJPATHU YPaBHEHWs, MPEACTaBs ce rpaduyHO JMHEWHA (QYHKIHWS, TMPECMITaT ce IPOOHM M3pa3sd M CE M3BHPIIBAT
JEICTBUS C YuClia, 3allMCaHu B CTaHapTeH BuJ. [IpeneHkara Ha eKCliepuMEHTAIHN Pe3yJITaTH U IPEBPBIIAHETO HA MEPHUTE €AMHMIIM U3UCKBAT IPUIaraHeTo Ha
MaTeMaTUYHU 3HAHUS U BOJAT J0 M0-331bI00UEHO (popMHpaHe HA MaTeMaTHYeCcKa KOMIIETEHTHOCT.

Beuuku yueOHU ipeaMeTH OT IPUPOIHUS UKBI Pas3TIekaaT OTACTHUTE eIEMEHTH Ha MPUPOaTa U JOBEKIAT YUSHUIIUTE 10 pa30upaHeTo 3a B3auMHaTa
BpPbB3Ka MEXY TSIX.

VY4eOHoTO chabpkanue B |X kmac nmo ¢usuka u acmponomus BKIIOUBA 3HAHMS, KOUTO ca B OCHOBaTa Ha €JNEKTPOTEXHHKATa M Ha €JEKTPOHHUKATa.
N3yuaBaT ce sBIE€HUS, CBOWCTBA M BEIMYMHM (EIEKTPUYEH TOK, €NEKTPUYHA E€HEPrusi, CBPBXIIPOBOJAMMOCT, CBOWCTBA Ha MOJIYNPOBOJHUIIMTE, MEXaHUYHU
TPENTEHHs U BbJIHM, PE30HAHC, 3BYK, YATPA3BYK M Jp.), KOUTO Ca CBbP3aHHM C KOHCTPYMPAHETO Ha pelulia TEXHOJOTHYHU YCTPOMCTBA, KaTo pa3jIMyHHU BUJOBE
U3TOYHHIIM HA EJIEKTPUYCH TOK, EIIEKTPOHHHU €JIEMEHTH (JIHOM, TPAH3UCTOP M MHTErpaliHa CXeMa), YPEIH 32 YITPa3ByKOBa JUArHOCTHKA U JIp.

CpabpxaTeTHUTE BPB3KU C YUEOHHUs MpeIMET XMMHS M ONa3BaHe Ha OKOJHATA CpeJa ca [0 OTHOIICHHE Ha CTPOEKa Ha BEIECTBOTO, Pa3jIMYHUTE
BUJIOBE BELIECTBA CIOPE] eNEKTPUYHUTE UM CBOICTBA M MPUIIAraHEeTO Ha HAKOU (PU3MYHU METOAM B XMMHUYHMTE MPOM3BOJCTBA U 3a IMpeJa3BaHe Ha OKOJHATa
cpelia OT 3aMbpCsIBaHe.

OU3NYHHUTE 3HAHUS OT Y4eOHOTO ChIBbpPKAHUE MO pusuka u acmporomus B I X Kiac 3a eIeKTpUUHUTE SBJIEHUS ca OCHOBA MpU M3ydyaBaHE Ha HEpBHATa
cuctemMa U OMOTOKOBETE B y4eOHMs MpeaMeT OMOJIOTMsA M 3ApaBHO oOpa3soBaHme. Ou3NUHKUTE 3HAHUS 332 MEXAaHUYHUTE TPENTEHHUS U BBJIHU U SIBJICHUETO

PE30HAHC CC€ MU3IIOJ3BAT MIPHU U3yYaBAHC HA CIIYXOBUTC U I'IACOBUTC OpTraHH HA YOBCKA U )KUBOTHUTC U BJIMAHUCTO HA IIYMaA BbPXY YOBCHIKUA OPraHU3bBM. TscuHo
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CBBp3aHU C OMOJIOTHSTA Ca M Pa3IIekKJAaHUTE B Kypca MO (pu3MKa MpUMEpH 3a BIMSHHE HA CJICKTPUYHUS TOK M MEXaHHUYHHUTE TPETITEHHS BBPXY UYOBEUIKHUS
OpTraHu3bBM, 3a ) KUBOTHHU, U3AAaBAlllU U ITPUCMAILH YJITPA3BYK, 3a IIPUJIOKCHHUATA HA YJITPa3ByKa B MCAUIIMHATA U AP.

Y4eOHOTO chabpX)aHue Mo Qusuxa u acmporomusa 3a |X Kinac ©Ma ChIIECTBEH MPHUHOC B M3TPAKIAHETO HA OCHOBHU KOMIIETEHTHOCTH B 00JacTTa Ha
NPUPOJHHUTE HAYKUA W TEXHOJOTHMH, KaTO MOKa3Ba pOJIATA M 3HAUCHHETO Ha HayKara ()M3MKA 3a YOBEIIKATa JCHHOCT M MPAaKTHYecKaTa HACOYCHOCT, U3rpaxKIa
U3CIIeIOBATEIICKO OTHOIICHUE KbM ITPUPOJHUTE OOCKTH U TPOIiecH, (popMupa HaydHa TPAaMOTHOCT M OTHOILICHHE HA YBAKCHUE U JOBEPHE KbM HayKaTa.

4. TurutajHa KoMneTeHTHOCT — B X kjac ydeHunmre uMaTt AOCTaThUYHO PA3BUTH YMEHUS Ja WU3MOI3BAT WHPOPMAIMOHHUTE U KOMYHHKAITHOHHUTE
TEXHOJOruH. Ta3zu KOMIETSHTHOCT MOXKE Aa €€ YCBBBPUICHCTBA 4YPEC3 IMOCTABAHC HAa KOHKPCTHU 3aJa4d 3a TbPCCHC Ha I/IH(l)OpMaLII/ISI II0 JaacHa TeMa " I10
KJIFOYOBH JIYMH, CHITBTCTBAHU C YKa3aHHs 32 0(OPMSIHETO WM IMpEICTaBsiHEeTo. B mpolieca Ha oOyueHHe 1Mo (u3KMKa YCIEIIHO MOTaT Jia ce MpHiiarar: padora ¢
BUpTYyaJieH (DU3UYCH CKCIICPUMEHT 3a M3y4YaBaHE Ha CJICKTPUYCCKH U MEXaHWYHHU SIBJICHUS (CBbP3BaHE HA CIIEKTPUUYCCKH BEPHUTH, KbCO ChEAMHECHUE, TPEITSIIN
CUCTCMHU, PC30HAHC, MCXaHUYHU B’I)JIHI/I), KOMITIIOTBPHO MOACTIUPAHE HA CICKTPUYIHU ABJICHUA, XapMOHHUYHU TPCIITCHUA U MCXaHUYHH BbJIHU, IIPUJIOKCH CO(l)Tyep
3a 00paboTKa Ha TAaHHM W/WIIK 32 YepTaHe Ha TPaPUKH.

5. Ymenus 3a yyene — Opranuszanusra Ha 00yu4eHHeTo 10 ¢usuxa u acmporomus B 1X Kjac MoXe J1a ce OCHIIECTBH 110 TAKHB HAUWH, Y€ Ja MPOIBIKA
dopMHpaHETO Ha YMEHHUsS 3a CaMOCTOSTeNHO yueHe. [Ipuiaranero Ha MeTroau ¥ (OpPMH 3a OpraHM3allUs Ha JNEHHOCTTAa HAa YYCHHUIUTE, KaTo CIe/JBaHe Ha
WHCTPYKIIMU 3a y4eOHO-TIO3HABAaTEHAa W EKCIepUMEHTANHa ICWHOCT, TUIAaHHMpaHe Ha COOCTBEHATa JEHHOCT, CaMOCTOSITETHO CHOMpaHe W H3IOJI3BaHE Ha
uHpOpMaNus, CpaBHABAaHE, CUCTEMaTH3UpaHe, 0000IIaBaHe W MOJEINpaHe BOJIU 0 M3TPaKIaHE Ha IMO3HABATENHA 3PsUIOCT M Ha YMEHHE 32 CaMOCTOSTEITHO
ydeHe. UeTeHeTo U 0OCHKIAHETO Ha TEKCTOBE C (PU3UYHO CHIABpPKAHHE UMa CBOUTE CIENU(UKH, CBbP3aHHU C PA3IUYHU O3HAUYEHUS HAa (GU3NYHHU BEIMYUHU,
npenpaTku KbM Tpaduku, MaTeMaTU4ecku (HOpMysH, TaOIHIIM, CXEMH, PUCYHKA U CHUMKHU. YUEHUIIUTE MOCTEIIEHHO 000rarsBaT peyHUKa cU M MpuUao0uBaT
YMEHHUE J1a OPraHU3UPaT YCIEITHO CBOSITa CAMOCTOSITeNTHA paboTa M CaMOTIOATOTOBKA.

6. ConpajHy ¥ rpakIaHCKN KoMNIeTeHTHOCTH — O0ydeHneTo 1o gusuxa u acmponomus B |X xiac TpsOBa J1a ce opraHu3mupa v MpOBEkK/Ia Ha OCHOBATA
Ha 3aYMTaHE HA JUYHOCTTAa M MHEHHUETO Ha BCEKM (ChymiaTesl, ChOTOOPHHUK WM OMOHEHT), TOJEPAaHTHOCT KbM pa3HuusATa U KyITypa Ha OOIIyBaHE
(u3cmyiIBaHe, OBJIA/IIBaHE HA PEAKIMUTE, HEJIBYCMHCICHOCT Ha U3Ka3a, YeTUMOCT U SICHOTA MPH 3amKcC U Jp.). ToBa MOKe /1a c€ OCBIIECTBH Upe3 OpraHu3NpaHe
Ha pa60Ta B CKUII, JMCKYCHUH, POJICBU UT'PH, CbCTC3aHUA U AP. E)]I/IHCTBOTO MCXKAY MHAUBUAYATHOTO JUYHOCTHO Pa3BUTUC HA YUCHUIUTC U BrpaXxJaHE€TO UM B
eKUITHa paboTa MOXe J1a ObJIe OpraHu3upPaHO Ype3 MO00p U MOCTaBsIHE HA MHAWBUAYAIHHU 33[a9d, ChOOPa3HO BH3MOXKHOCTHTE U WHTEPECUTE HA YUCHHUIINTE, U

HaCbpYaBaHC HHUIUATHBATA U OTrOBOPHOTO ITOBCIACHMUC. HpI/IHaPaHCTO Ha MCTOPHUYCCKUSA MOAXOH B O6y‘{eHI/ICTO 10 gbu3ul<a u acmpoHomusl B IX kmac u
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pa3dupaHeTo Ha 3HAYCHUETO HAa HAyYHUTE OTKPHUTHS 32 PA3BUTHETO Ha OOIIECTBEHUTE OTHOIICHUS BOJIM JO M3TPaKJaHE Ha MU3CIICOBATEIICKO OTHOIICHHE KbM
cBeTa, (hopMUpaHe HAa HAyYeH CBETOTJIE]l M YMEHHE J1a Ce MPEeleHsBaT NpodiemMuTe BceoOXBaTHO. M3Mon3BaHeTo Ha pa3TuiyHU HHTEPAKTUBHU METOAM B IpoLeca
Ha 00y4EHHUETO Ch3/1aBa Bb3MOKHOCT J]a C€ BB3MHUTA Y YUYCHUIIUTE aKTUBHO IPAXKIAHCKO MOBEICHIE U YMEHHE 3a JIEMOKPATUYHO OOIIyBaHe.

7. MHMIHATHBHOCT W MPeANPUEMYNBOCT — Ta3u KOMIIETEHTHOCT MOXe Jia ObJie pa3BHBaHA 4pe3 KOMIUICKC OT JEHHOCTH, CBBbP3aHH C y4yacThe B
NPOCKTH, TPYyIoBa padboTa MpH JIAO0OPaTOPHH YIPAKHEHUS U IPH MPOBEKITAHETO HA Oeced U JUCKYCUH. YUYCHUIUTE TPIOBa J1a ObJaT HAChPYABaHU Ja U3Ka3BaT
MHEHHETO CH, JIa TO apryMEHTHpaT M 3amuraBar. HectanmapTHuTe Wen Morar Ja ce HMOOIIpsBaT U aKo MMAT Jo0pa apryMeHTalus, Aa Ce OILCHSIBAT BUCOKO.
Karo ce mpunara npoekTHUSAT METOZ B 00y4YeHUETO 1O ¢usuxa u acmponomus B IX xiac, Moxke na ce ctumynupa GOpMHpPAHETO HA YMEHHUE 3a TUIAHUpPaHe, 32
MIOCTaBSTHE HA IIJ1 M 32 yIPaBJICHUE Ha JICHHOCT, KaTo CE 3a4UTaT CTUYHUTE HOPMHU.

8. Ky/JiTypHa 0cb3HATOCT U TBOPYECTBO — TBOPUECKUAT MOAXO MOXKE J1a ObJIe CTUMYJIMPAH U Pa3BUBaH B 00yUEHHUETO MO ¢pusuka u acmporomus B IX
KJIac Ype3 BKIIOYBAHE HA JICHHOCTH, M3UCKBAIIM KPEaTUBHOCT U M300pPETATEIHOCT: MPHU peliaBaHe Ha (PU3WYHU 3a/1a4d, KOHCTPYHpaHE Ha ONMMTHA TIOCTAHOBKA,
odopmMsHe Ha KOMIIOTHPHH MPE3CHTALIMHN WM €Ce, YIacTHe B M3JI0KOM Ha (u3MYHA TeMaThka u T.H. Karo oTkpuBa kpacoTara, XapMOHHSTA U BEIMYHETO HA
NpUpoJaTa, YYCHHKBT S CBbP3Ba C KOHTEKCTA HA CBOATA KYJITypHA HJICHTHYHOCT W s M3IMOJI3BA KaTO CTHMYJI 32 TBOPUYECKO H3pa3siBaHE W MOTHUB 3a
NPOIbJDKABAIA CAMOM3SBA.

9. YMeHus 3a nNoJKpena Ha yCTOHYMBOTO Pa3BUTHE U 32 3PABOCJIOBEH HAYHH HA KMBOT U cnopT — B o0yuenuero no ¢uszuxa u acmponomus B 1X
KJIac Ta3u KOMIIETEHTHOCT ce (GopMupa 4pe3 YCBOSIBAaHE Ha 3HAHUS M yMEHHS C MPAKTHYeCKa 3HAYMMOCT, KOUTO MMAaT OTHOIIEHHWE KbM HMKOHOMHYECKHS U
UHIYyCTPUATHUS acHeKT Ha YOBELIKaTa JEHHOCT (eJIeKTPONpPOMU3BOJACTBO, OUTOBA €NEKTPOTEXHHKA, (U3NYHM OCHOBHM Ha €JEKTPOHMKATA, YITPa3BYKOBa
JIMarHocTuka u fp.). Kato no3HaBa ¢pu3M4HNTE 3aKOHOMEPHOCTH U (PaKTH, YUYEHUKBT MOXKE Ja HaArpax/ia CBOUTE MHTEPECH B PA3IUYHU OOJIACTH U J1a MpaBH
OCB3HAT IIEHHOCTEH M300p Ha MPUPOAOCHOOpa3eH, 3paBOCIOBEH M 0e30mMaceH HauWH Ha KMBOT (TpaBWIIa MPH 3€METPECEeHUs, padoTa ¢ eIEKTPUYHHU ypEH,
Bpenara ot myma). Karo pazbumpa BpeaHOTO BIMSHHE Ha HAKOM YOBEUIKH JIEHHOCTH BBPXY OKOJHATa cpena (IIyMOBO 3aMbpCsSBaHE, W3JI3JI0 OT ynorpeda

CJIICKTPHUYECCKO U CIICKTPOHHO o60pyz[BaHe), YUYCHUKDBT MOXKE J1a OCMUCIIN MTOCICAULUTE OT coOCTBeHaTa cu JEHHOCT U Ja ChACHCTBA 3a IIpoOMAHaA.
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