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YYEBHA ITPOI'PAMA 110 ®U3UKA U ACTPOHOMMSI 3A IX KJIAC

KPATKO INPEACTABSHE HA YYEBHATA [TPOT'PAMA

VYuebnara nporpama 1o ¢usuxa u acmponomus B IX xiac onpenesns y4eGHOTO ChALPKAHKUE M 0YaKBAHUTE PE3yATaTH OT 00ydyenuero B [X kiac
10 IIpeMeTa u3uKa u acmpornomus OT IbPBH TMMHA3HAJICH €Tall Ha cpejiHaTa 00pa3oBaTeHa CTEIEH.

OOyueHneTo e HacoueHO KBbM 00JIACTH Ha KOMIIETEHTHOCT ,,Mexanuka®, ,, Tommmunu senenus”, ,,Enekrpuuectso u Mmaruetussm*, ,, Tpenrenus
U BBIHU ¥ ,,HaOmroneHue, excriepUMeHT U u3cneBane”. B mporpamara ce mpefBmxk/ia pa3liupsBaHe U 3abI00YaBae Ha 3HAHHS U YMEHH 3a BEYe
H3y4eHH (DM3MYHU BEJIMYMHH, SBICHHMS W 3aKOHOMEPHOCTH, KaKTO W (OpMHpaHe Ha HOBHM TAaKHMBa, C LNl TAXHOTO oborarsBaHe, 0o600l[aBaHe W
CUCTEMATH3HUpAHE.

OO6yuenunero no ¢gusuxa u acmponomus B IX Kiac ce U3BBPIIBA HAa €KCHEPHMEHTAJIHA OCHOBA. TO CHOTBETCTBA HA IIO3HABATEHUTE
BB3MOXKHOCTH Ha YYCHMIIHTE U € ChOOPAa3eHO ChC ChBPEMEHHHUTE TEHJICHIIMA B OOpa30BaHHETO MO MPUPOJHH HAYKH — HM3TpaKJaHe Ha HaydHa
rPaMOTHOCT, IIPEIIOJaBaHEe HA MMPAKTUYECKU OPUEHTHPAHU 3HAHU, (OpPMUpPAHE Ha YMEHHUS 32 CAMOCTOSTEIHO YYCHE, yUeHE B KOHTEKCTa Ha KU3HECHHUS
OIUT, TMYHOCTEH CMHCHJI HA 3HAHUATA, (JOPMUPAHE HA EKOJIOTHYHA KYJITYpa U TPAXKIAHCKO Ch3HAHHUE.

IIpennaranara cTpykTypa Ha y4eOHOTO ChIbpKaHHE 00IaCT Ha KOMIIETEHTHOCT ,,EJIEKTPHYCCTBO M MATHETH3BM ™, C€ pa3jinyaBa OT IpeIXoaHara
C HapylIaBaHe Ha TPaJUIIMOHHATA II0CJIEOBATEIHOCT B M3yYaBaHETO HA TEMUTE — YU4EOHOTO ChABPIKAHHUE 3a CJCKTPUUICH TOK
HNpEeJIXOXIa TOBa 3a €JIEKTpUUYHOTO Toje. lIpeasua ciokHOCTTa B IpernojiaBaHe W yCBOsiBaHE Ha rosieBara opMa Ha MaTepusTa W HSIKOW HEWHU

XapaKTEPUCTUKHU, TC Ca NPCABUACHU 3a U3y4aBaHEC B CJICABAIIIU %J@@OI knac. Ta3m OpoMsHa € IMPOJUKTYBAHA OT OEO@@N%OESM 3a JOCTBHIIHOCT.



"ULOLIXOHIW

UHRUAIOW WHIRAY UM MIMHHIO MHAOW OLMHXOL ‘UHMRHIRE WHRHEM(] BH ounes HOINOdOM BE [ BIBWOLOHO BISIOISH]
‘uredene u urod£ Mol HORMAINOIG o B1OgRd BHORIIOEQQ BE BMHOWA edud1oHOWS]]

"KUHOIE MWHhUEU( €94 mdeadd MHOAIOWAID-OHHMhUAN BE MIoged maedn W BHHRAUOIdeM 10 druIeinAedd edeiigog()
"I BH eled1orads 990 ¥ MIIMHRhOLeW UHRhHIrced 10 BueWdopHu

BhUIEEH ‘UWOIQOdII ¥ Whelee eH oHegemoad ee mwindolre ‘MUOYOW HHRUIEWOIBW M HHRHEH( HIoodl edsrousp|
"IIU €9dh U OHIILUROIINE

‘ombredl W oHhMIIQRL kgeLowodu M1 M HMHHEY olMHOhAron edrogedgo ‘rHowmdonods Hodoredoger eamdadep]

"HLO0HAOWOHONRE HHRUEU( OHIrBLHOWHAOMONS eardogodil ‘UIUII0 ¥ BUHAYOIrQeH eamdaas]]

QHRIININEHU H

LHIWHdIIIMNO

‘QUHIYOIIrQR

"HAIOLOHXAL UIAAY M BIEHUIIUIONW € ‘QLUWENHRIJO 10 1REIOIEN
90 eMAdeRd(HU U eYAdeRdLUA “BMAEE BH (BLBLOLOOh 1O LOOWHOUERE €) RALOMOED MHRU(HIIID dex udowudin o edudiooiry]
"eMA9E M MHIMd HHhHHRXOW OLMHRMHOWdERX ‘OHOLIodL oLoHhHHOWdEX UdIl EHHOIMOHLOO M HHHURHIOE HHIOHOO BIEIONE]

‘HHIrYd HHhHHRXOW o9orud MHrUIcsed vH oronHoHedLo0dIced

u oneHoead olowHowgE ‘BMHOLIOdL MHOWAHMAND M uMimeaxuiee ‘(MHOE10000) HHI0Qogo udowudun o egomIi()

HHIr49 ¥ BHHALIA |,

‘WU OLOMHXOIrudu
ee ndowundu edell ¥ LALOHOE0 HHRHALINOI QLMHXAL oIl HNuHIrogoduAron U (ununrodgodixadas) nnunrogodi eaenunedice
MOL HORUAIMOLO BH UIIMHROLEN UHRHUIrERd RIOUII()

EWHOI'GE QLUHHUITIOL BH IeXHEH(D eH BUdOLOH 10 HINe(] eXoLoHIrQug eleHHOAINOIS € ererudn u eahkod] |




exAredd H OUHALAULOdIIL) BH BITHO
NY = / ououdl eH eUHD

¥ oHoMdL BH LHOMIIH(PIOX

N eiedomo eH KHUIDEd BH BITHD

d ool

Sl = 1) BLIOIXAL BH BITHD
pud =  ernd eedLoudronged

‘aHOUdL BH BIIUO U OILIOL
‘eredomno eH BUIDILAd BPH BIHO ‘BLIOOXKIL BH BUMD BLEWOSdN M eaehuHedice] e

‘(ouHoxmaY oHgUINEad) OUALONATOgULOdIl M SHALOUY
BH — HIFHD BMOJOIl Ol MEXOIONOSHIodI M BHHUWOIOI ou uHded oglr readHHELd

WIPHUE BIBIAL BH oloMdromorowdmesd uduo oh ‘udommdn o edudioomry] e

“HOJOI HEDKOITONOGULOdII HITH HENBHIID O MIrUD BAHQIL)
*100HLdOHH BIBHXKL BE BIAENW 9
BIBIOL BH BIBOBIW oh ‘OLoMgoHIma0d Lo udowndu o edudrooirn u edunuda); e

“errol HIAAY 0 IRALOUOTOWHRES OH 01RION ‘BUIIdoHH ol duHNKHEY ondowonded u
oHuoHUIrogedll BH UIFK HONOII BH MO OLOMHEOLOIO 1BdERIRE BIRIAL oh ‘edHQted o

BLEMHHEXIN

eH uunnHAd]] 7 1

c
V- F 704 = § BL41I BE HOMRE
T

D F 04 = A eL1o0dOoMD BE HOMBE

ouHIdOMOA OHINOE

2
4 — p ouHadoxdoA
ay
v
. — A 150d0oM0 BHLHOWOW
sV

100dodd eHIradd

okl oHgedIiiLo

uheres eduAdLoHON vl Wi oIMHHRY 10 U miHdedl educHIreHe B 90N L o

HIHITQEL 10 HHHEY oll mH(edr ovLdon el oW e

-ouH¥HaY oHrrarudoxolonged udi er1oodoxdo ee eHONRE BH RIRNH(pRAI BIURER]  ®
‘(odoaen onrrexurdog
oHorrd9dX ‘OUKL BH OMHMNHUEY £9Q) SHRI/RI OIOHI'0Q0€d U (191 HOhRAHIID)
erdomonedl Lo udowndir o ouHOXHAY OHIDLIHHIINecoHged 1 oHIroLHdoNoAoHgRd

onponurogedn wudo  Biam e W elroododOo Be OLMHONBE RIBIHA[[ e

-onHadoxoA 1 100do)N0 BHIHOWOW ‘L20d0M0

eHI7odo OIMHHMEHMIOE o ouHKuaY oroudowoHdgedon eduendoidedey e

‘oLouHKUAY eH doryedex KUHIOLHOOHLIO edugeed °

QUHIN UL

ondonwongeday °1°|

BMHHEXJA |

BULBHOII U0

0LIHHIhAQO L0 HLELIALdd HHRANEhO 0L HIJOH.LHILIUNOY

HIWI |,

AUHVXdDL9D OHITdhA




® :@Sbmﬂm BTOpUS ITPUHIUII HA MEXAaHUKATa 3a E@mﬁwObSmmmmO JABUXKCHHUEC HA TAJIO

— 0e3 TpueHe U ¢ TpueHe (0e3 pasjaraHe Ha CHIIH).
e OnucBa MEXaHWYHOTO CBHCTOSSHHE HA TSUIO TPH CTaTHYeH W JUHAMHYEH
Koe(UILIMEHT Ha TPHUCHE
e JIpoyusa u mMiarOCTpUpa ¢ NPUMEPU NPUIIOKCHAETO W 3HAYCHUETO HA CHIIUTE HA

TpHUEHE

1.3. PaBHoBecue Ha

TeJaarTra

e Omnwucea BHAOBETE pPaBHOBECHE Ha Tenara (YCTOMYHBO M HEYCTOMYHBO)

B 3aBHCHUMOCT OT IIOJIOXKEHUETO Ha IIEHThpa Ha TeKECTTa.

e  OOscHsABAa PaBHOBECHETO HA TSUIO BBPXY OMOpPAa W Pa3siMyHH IPUIIOMKEHHS
(moxpexaHe Ha TOBapH BBPXY MIarhopmu, O€30IaCHOCT HA JBMIKCHUETO TIO
HaKJIOHEH y4acThK OT IIBTH).

HCHTHP Ha TCIKECTTA

1.4.MexanuuyHa
padora, MOIMHOCT H

eHeprust

e [Ipecmsra paboTraTta Ha CHIIa, YCIIOPE/IHA HA HAIIPABIIEHUETO HA JBUKEHHE.

e  Omnpezens MOLIHOCTTa Ha MEXaHM3bM KaTo paboTa, M3BBPINCHA 3a CAWHHIA
BpeEMe.

e Jlebunupa u npecMsiTa KHHETHYHA H MOTEHIMATHA EHEPTHS HA TAIIO.

e eOHqucd\Jum H IIpuJiara 3aKkoHa 3a 3alia3BaHe Ha MEXaHH4YHaTa CHCPIrUs.
° OQO@ENWW 3alIa3BaHCTO HA €HEPrusiTa Karo OCHOBCH IIPHPOIACH 3aKOH.

MexaHu4Ha pabora 4 = Fsu A =- Fs

A

MCEXaHHW4YHa MOIIIHOCT P= M

__ mv2

KHHCTHYHA CHCPI'usAa m - q

noTeHnuanya eneprus F, = mgh

MCXaHHU4YHa CHCPIrus

1.5. MexaHuka Ha

TCYHOCTH M ra3oBe

e  Omnucpa o0IUTE CBONCTBA HAa TEYHOCTH U T'a30BE.

e Msnomssa 3axkona Ha Ilackan u ¢opmyrnara 3a XHAPOCTATHYHOTO HAJSTaHE
3a 00sicHsABaHE Ha JEHCTBMETO HAa XW/IPABIWYHHTE MAIIMHHU, CKAYCHHTE CHIOBE,
BOJAHMS MAHOMETBD M JKHMBA4YHUSA OapoMeThp M JlaBa MNPUMEPH 3a TIXHOTO
[IPHJIOKEHHUE.

e  Qopmyiupa U Npuiara 3akoHa Ha ApxXuMen

XHAPOCTATUYHO HaAJIATaHe b%.\N

m3Tiacksarna cuna Fa = pTg




2. Tonmmmaan

ABJICHHUHA

2.1. TonauHHO

JBHIKEHUE

° OnucBa TOILUIMHHOTO ABHXKCHUC Ha T'paJUBHUTE YaCTHOMW KaTO XaOTHYHO,
MaCoOBO

U HEIIPCKBbCHATO.
® vmmﬁumﬂ,ﬁ@_uﬁwﬁﬁw TOINIMHHOTO PABHOBECHUE C TEMIIEpATYypa.

® Oww@wwm BBTPCIIHATA CHEPrust WU TeMIieparypara ¢ TOIJIHHHOTO JIBHXKCHHC
Ha I'paAMBHUTEC 4aCTUIIU.

e  IIpuara Bpp3kaTta Mexly TemiepaTypaute ckanu Ha [lensuii u Ha KenBuH.

BBTpEIIHA CHEPIUs

abcomoTHa TeMIeparTypa;
T=t+27315

kesBuH (K)

2.2. Tom000MeH.
Ilpexoau mexnay
CHCTOSIHHSATA HA
BelllecTBATA

° :UOOZMHN KOJIMYCCTBO TOIJIMHA ITPH TOIIJIOOOMEH.

® Omnucsa NpEexXoauTE MCXKAY ChCTOSIHUATA HA BEIIECCTBOTO.
L :ﬁ@OZMHN 0OMEHEHOTO IpH MpEXOoJUTE KOJIMYCCTBO TOIIJIMHA.

® Hnmwm npuMepn 3a IIPUJIOKCHHUS Ha OpexXoauTe
ChbCTOAHUATA Ha BeHICCTBATa B IpHupogara, OWTa U TEXHUKATA.

MEXTY

KOJIMYCCTBO TOILJIMHA

crieruUYeH TOTUTMHEH

Ikg.°C) ¢ =——
kanauuteT J/(kg.°C) ¢ —

OH—@HS@SQEN TOIIJIMHA Ha TOIICHE

Q

Il

B”
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OE@ES@SQEN TOIIJIMHA HA U3IIApCHUEC

Q

r=—
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2.3. II'spBH NpUHITAT
HA

TEPMOJNHAMHUKATA

e  Omnpenens paboTara Ipu U3MEHEHHE Ha oOeMa Ha ras.

e (OOsacHsBa, 4ye BBTpEIIHATA €HEPrHs MOXeE Jila ce H3MEHH upe3 pabora
U TOILIOOOMEH.

® eOUgv\ES@N II'bPBUA NPHHIIUII HA TCPMOJHHaAMHUKaTa KaTo 3aKOH 3a 3alla3BaHe

@m@OHN Ha BHHIIHHUTEC CUJIM 3a

CBUBaHE WJIM pa3lIMpsBaHE Ha ra3
A=pAV u A =-pAV

YPpaBHCHUC Ha IbPBHUA IIPUHIUII Ha

TepMOaMHaAMuKara




Ha CHEprusATa Ipu TOIIMHHUTE NPOLECCH.

O06ocHOBaBa HEBB3MOXKHOCTTA HA BEUHUS JABUTAaTCII.

AU=Q+4

2.4. llpouecu ¢

HIACAJICH ra3

Oﬂﬁob@hm 9pe3 NpUMEPHU OT BCEKHAHEBUETO Nbﬁm@mﬂmﬁm poucc Kato Iporec,

P KOUTO HE C€ U3BBPIIBA TONI000MEH (03 rpaduku uPpopMyIH)

Omnucea BB3 OCHOBA Ha OIUTA H30TCPMECH, U30XOPEH U SwO@N@@E

mporiec.

N\HSN@NHOE nponec

H30TEPMEH IIPOIIEC

pV = conct, piVi = p2V>

2.5. TomMHHUA

Omnucea 1o cxema IIpUHIKIIa Ha JICUCTBHUE HA TOIIMHHA MalllHHA.

KII/] #a TornmmeHa MaIuHa

MaIIuHH e  JlaBa nmpuMepH 3a TOIUTHHHYU MAIlIHHH. — 1 Q>
e [Ipecmsara KIIJ] (koepunneHT Ha mojie3HO ASHCTBHE) HA TOIIMHHA MalllMHA T ) Q1
(Oe3 ujleanHa TOMIMHHA MAIlIUHA).
e IlpocnensBa nmo cxema JEHCTBHETO HA YCTHPUTAKTOBHS JBUIATEN C
BBTPEIIHO ropeHe (asuraren Ha OT0).
e Jluckyrupa €KOJIOTHYHH HpoOJIeMH, MPEIU3BUKAHH OT OTPabOTEHUTE ra3oBe
Ha JIBUTATEJIMTE C BHTPELIHO TOPEHE, U TaKWBa, CBBP3aHH C TOILIMHHOTO
3aMbpCsIBaHE Ha OKOJIHATA CpeJia.
3. EnekTpuyen ToK
3.1. Enexrpuueckn ° @®opmynupa 3akoHa Ha OM 3a 4acT OT Bepurara.
BEPUT'H L Amnanusupa rpaukara Ha 3aBUCHMOCTTa Ha TOKa OT HAIPEKCHHETO 3a OMOB U
3akoH Ha OM; R = . = const

IIPOBO/THHK.
3Hae, 4e cnenu(UUHOTO CHIIPOTHBIICHUE € XapaKTEpPUCTHKA HA MarepHaa,
OT KOMTO € u3paboTeH MPOBOJHUKET.

IIpecmsTa CBIPOTUBIICHHUE U CTICITU(PHYHO CHIIPOTHBIICHHUE.

PasnosnaBa nmo cxema [ocje0BaTe/IHO, YCHOPECAHO U CMECCHO CBBP3BAHC

OEOES@S&EO CBIIPOTHUBJICHUC

_Rs
P

CKBUBAJICHTHO CBIIPOTHUBJICHUC




Ha KOHCYMaTOPH.
AHanusupa pasnpeleNeHHeT0 Ha TOKOBETE U Ha HANPEKEHUSTA IIPH
pa3InYHK BUIOBE CBbP3BaHe HA KOHCYMATOPH.

[IpecMaTa €KBUBANIEHTHO CHIPOTHBICHHE IIPH MOCIENOBATENHO, YCIOPEIHO

1 CMECCHO CBBbP3BaHE HAa KOHCYMATOPH.

R=R;+Ry+.....;

1 1 1

- =—+ —+ .
R R, R,

3.2. Enextpnuna

eHeprus

Jledunupa pabora Ha eNEKTPUYHHUS TOK KATO NPOM3BEICHHE OT MPEHECEHHS
Ipe3 KOHCYMAaTopa 3aps/l ¥ HallPeXKEeHHETO BhPXY KOHCYMaTopa.

Pasbupa u naBa mpumepH, de paboTara Ha TOKa € MApKa 3a npeoOpa3yBaHaTa
SIIEKTPUYHA EHEPIUs, 8 MOIHOCTTAa Ha KOHCYMATOPa 3aBHCH OT YCIIOBHATA,
IIPH KOUTO TOH paboTH.

IIpecmaTa paboTa M MOIIHOCT HAa TOKA B €JIEKTPHYECKH BEPHTH C
JBa KOHCYMaTOpa, CBbP3aHU YCIOPETHO HUIIH T10CIIEI0BATENHO.

Omnucea M3TOYHMIINTE HA HAMPE)KEHHE OT IJIeJHA TOYKA Ha

TpaHC(OpMaLMKUTE HAa EHEPrys B JICKTPUYECKATA BEPHTA.

EO@EINUN CIICKTPOABHIKENIIO HAITPEIKECHUE M BBTPEIIHO ChIIPOTHBJICHUC

paboTa Ha eNEKTPHYHUS TOK
A=qU=Ul

CTPaHWUYHH CHJIN
€JIEKTPOJIBHKEINO HATIPEIKEHUE

\_n‘%.
q

(E[H); €=

BBTPECIIHO CHLIIPOTUBJICHHUE

3akoH Ha OM 3a [s1aTa BEpura

) O

R+7
Ha U3TOYHHUK.
®opmynupa u npuara 3akoHa Ha OM 3a [siaTa BepHra.
ﬂmﬁﬁmm " pa3dydTa CXEMH Ha @bozﬁumﬁmoxﬁ BCPUIH.
3.3. Tok B MeTanu u Pasrpanu4aBa MeTalu W HOJYIPOBOJAHHULK (TepMaHUii, CUJIMITMH) crope]] | CBPBXIIPOBOIUMOCT

10Ty IIPOBOTHH U

CHENU(PUIHOTO UM CHIPOTHBIIEHHE H HETOBaTa 3aBUCHMOCT OT TeMIeparypara
ITocouBa TOKOBUTE HOCUTENTH B METATUTE U MOJIYIIPOBOHUIHTE.
Wmroctpupa ¢ npuMepu Kak eleKTPUYHHTE CBOMCTBA HA MOJIYHPOBOIHUIATE

ce YIpaBJiABaT Ype3 IMEJICHACOYCHO BHACSIHE Ha IPUMECH AEOﬂSﬁWEOV.

€JIEKTPOHHU U IYITKH
JIOHOPH U aKIEeNTOPH

P —n IIpexoq




3Hae, e cnequUYHOTO CHIPOTUBIICHUE HA IIOJYIIPOBOJHUIMTE HAMAJISABA
IIpH IIOBUIIIABaHE HA TeMIlepaTrypaTa u Py OCBETSIBaHE U IIOCOYBA
HOJIYIIPOBOJHUKOBH €JIEMEHTH (TEPMHUCTOP, (POTOPE3UCTOP), KOUTO
IPUTEKABAT TOBA CBOMCTRBO.

Omnrcea kauecTBEHO NEHCTBHETO HA MOIYITPOBOJHUKOB JUO.

130posiBa ApYTrH MOJYMPOBOIHUKOBH YCTPOMCTBA ¢ p-n NPEXOIM U TEXHH

CbBPCMCHHU ITPUITOKECHU A AOwOHOhEObSU TPAH3UCTOPH, HHTCTPAJTHH ON@ZSV.

JBHKEHH e

4.1. Tpenrenus

Onucea XapMOHHUYHOTO TpPEIITEHE KaTo 4YeCTO CpelaHo IICpHOAHUYHO

JBHKEHHE.

PasnosHaBa rpadukara Ha XapMOHHYHOTO TPEIITEHE.

Hznon3Ba ocHOBHH XapaKTCPUCTHKN Ha TPEOTCHHATA KM Bpb3Kara MEXAy

NEpuoa U 4eCToTa.

OmnmcBa Ka4eCTBEHO U KOJIMYECTBEHO XapPMOHHYHOTO TPEIITCHE Ha
NPY>XHHHO MaxaJIo H Ha MaTeMaTu4YHO MaxaJjio.

NNUNNHOUEWSUN TPCHTCHUATA C KWHETUYHA U IMTOTCHIMAJIHA CHEPIUs.

IIpocnensBa xKauecTBEHO NMPeoOpa3yBaHETO M 3alla3BaHETO HA E€HEPrHsATa

IIpU HE3ATUXBAIIUTE TPECIITCHUA.

ITocousa IIpHYHMHATAa 3a 3aTUXBAHC HA TPCIITCHUATA B pCAJTHUTC CHCTCMHU.

Pasrpannyasa upe3 npumepu NPUHYJCHUTE OT COOCTBEHUTE TPENTEHUS HA e1HA

cucrema (1o 4ecToTa).

Omnucsa 4pe3 IMPHUMCEPH SABJICHUCTO PE30HAHC W HAKOH ITOCICACTBHSA OT HEIO

OTKJIOHEHHE (X)

amriuiaTyna (A4)

BpbIlalia cuna F = kx

KoeQumHUeHT Ha ejactuaHocT (k)

Iepuoa Ha IPYXKUHHO W MaTeMa-

THYHO Maxajio

m l
T=2x |MHHNH/\H
/\w g

[NOTCHIHAIHA CHEPTHUA

Ha nedopMupana IpyKuHa
1

W ==kx?
2

CcOOCTBEHH, 3aTUXBAIIH U




(TToJIe3€eH 1 BpE/ICH PE30HAHC).

NPUHYJIEHU TPENTEHUS

pe30HanC

4.2. MexaHUIHH

Onucsa BBJIHOBUSA IIponec Karo pasnpoCTpaHCHUE Ha MCXaHUYHHU TPCITCHUA
B MaTe€pualiia cpejia.

ckopocr (u), nepuon (1),

BbJIHH
yecToTa (v), amruturya (A4)
Pa36upa, e BHIHHUTE MIPEHACAT EHEPIHsl, & He IPEHACST BEIIECTRO.
PasrpannuaBa CKOpOCTTa Ha BBIHATA OT CKOPOCTTA Ha JIBIDKECHHE u pkuHa (1) Ha XapMOHMYHA BhIHA
Ha YaCTHIIUTE u=Av
Omnucea nmpocra XapMOHUYHA BhJIHA. HUIGRNM B HAlPOUHH  BhHIGH
IIpunara Bph3KaTa MeXIy CKOPOCT, 4ECTOTA U IbJDKHHA Ha BhJIHATA. BBIHOB (PPOHT
B4
PasrpannyaBa HaJUTbKHU ¥ HAIIPEYHH BBITHH.
CEU3MHYHH BHJIHH
IIpencraBs rpaguyHO IUIOCKH M CHEPHYHM BBIHH 4pe3 BHIHOBH (POHTOBE ’
U JTbYH.
OnmncBa Ka4eCTBEHO CH3/IaBaHETO W PA3NPOCTPAHEHUETO HA MEXaHWYHH
BBJIHU B Pa3IHYHU CPEJIH.
3Hae OCHOBHY NPABHJIA HA IIOBEAEHUE NIPH 3€METPECECHHE.
4.3. 3ByK PasrpannuaBa OOCKTHBHU U CYOCKTUBHU XapaKTEPHCTUKM Ha 3BYKA. CKOPOCT Ha 3BYKa (u)

OmnucBa W3TOYHHUIM HA 3BYK, Pa3lpOCTPaHEHHETO Ha 3BYKa U
BBL3IPHEMAHETO MY OT YOBEIIKOTO yXO.

JlaBa mprMeEpH 3a €CTECTBEHH M CH3/1aICHH OT YOBEKA U3TOYHUIM Ha
yATPa3BYK U HHPPaA3BYK.

OmnmcBa XHIHEHHH TMpaBHiia 3a Mpe/na3BaHe OT BPEAHOTO BIMSHHME Ha IIyma

1 CHJIHHUTC 3BYKOBC.

ITocousa CBbBPEMCHHH ITPUJIOKCHUS Ha YJITpa3ByKa.

HHTCH3UTCT Ha 3BYKOBA BbHJIHA

E
] =—
St

HHUBO HA UHTCH3UTCTA

BHUCOYHHA U %GZ@E@ Ha 3BYyKa

uH(ppazByK
YATPa3BYK
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loguuunusT 6poii yacoBe 3a H3yuaBane Ha npeaMera Quzuka u acmponomusa B IX knac e 90 uaca.

IIpemopbuuTeHH YPOIM 32 IPAKTHYECKH JeHOCTH (-raGopaTopHupadoTH)

—

bl A

—_— = ed e e
AW N = O

OCHOBHHU HAaCOKH IIPU MPOBEXk/IaHe Ha (PH3UTHO H3CIICIBAHE.

OnuTHO onpesensine Ha YCKOPEHHETO NIPH PABHOYCKOPHTEIIHO JABHIKEHHUE.
ExcnepumenTanna npoBepka Ha BTOpUs NPHHIIAI HA MEXaHHKATA.
OmnpegensHe TEHThpa Ha TEIKECTTA HA IIOCKH ILTACTHHKH.
ExcniepumenTanHo n3cneaBane Ha 3aKOHa Ha ApXHMEI.

Uscnensane na nporec (H30X0peH WM W306apeH) P HICAJICH ras.
Omnpenensine Ha cnenupUIHAS TOITHHEH KaalUuTeT HA TRBPIO TSJIO.
OmnpenensHe Ha cnenudUYHaTa TOIIMHA HA TOTICHE HA JIE.

ExcnepumMenranna mposepka Ha 3akoHa Ha OwM.

! mﬂoﬂoﬁv:s@m%gmo OIMpEACIIIHE HA OEOES@SEO CBIIPOTUBJIEHUE HA MECTAJICH IPOBOTHUK.
. H\va\&mﬁwwmo Ha YCIIOPEIHO U ITOCIICI0BATECIIHO CBBP3BaHE HA PE3UCTOPH.

s Swobohwm:mo Ha CJICKTPUYCCKU BEPUTH C MOTTYIIPOBOTHUKOBH €JIEMCHTH.

3 Odﬁobw.ﬁmm@ Ha 3¢MHOTO YCKOPECHHE C MAaTEMAaTUYHO Maxajlo.

. M3cnieiBane Ha Mpy»KHHHO Maxao.
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NPENOPBYMUTEJJIHO NPOLEHTHO PA3SIIPEAEJEHUE HA 3AABJIKUTEJHUTE YYEBHU YACOBE 3A 'OJAIMHATA

3a HOBM 3HaHUs 10 52%
3a ynpakHeHHS He 1o-Maliko oT 14%
3a mperoBop 1 06001IeHHE 110 9%
3a mpakTH4ecKU JieifHOCTH/TabopaTopHU He mo-Majko ot 16%
YT pasKHEHHUSI
3a KOHTPOJ U OlleHKa 110 9%

CIIEHU®OUYHHU METOIHU U ®OPMHU 3A OLHEHSABAHE HA IOCTUXEHUSTA HA YYEHULIUTE

CpoTHOIIEHHE npu a—uoﬁgn\—@w:@ Ha CpOYHA U rouiHa oneHKa

Texyiy oneHkH (0T YCTHH, OT IUCMEHU, OT MPAKTUYECKH U3MTUTBAHUS) ~40%
OLeHKH OT KOHTPOJIHHA paboTH ~20%
OrneHky OT Apyry AeHHOCTH (JIoMalllHU paboTH, IJAbOPaTOPHH YIIpaKHEHH s, CEMUHApH, paboTa 1Mo MPOEKTH | JIp.) ~15%
OneHky Ha yMEHUSITA 32 aHAJIM3 U CUHTE3 Ha JJaHHHU, IPEJICTaBEeHH C rpad Ky, TabIUIU U TUarpaMu ~ 5%
O1ueHkM Ha yMEHHUsITA 32 H300p Ha HETPAJAMLIMOHHH MOJIXO0H KbM pelaBaHe Ha IpoOJIeMH ~ 5%




OlieHKa Ha yMEHHS 3@ PETHCTPUPAHE W IPELeHKa Ha PUCK B IPOOJIEMHA CHTyalUs ~ 5%

OreHKa Ha YMeHHs 3a JIeTailJIHO KOHCTPYHpaHe Ha 3aJiaqd ChC CBOOOJICH OTTOBOP H Mpeodanasaiy Opoi ~ 5%
HE3aBUCUMH IPOMEHJIMBH

OE@ENN Ha YyMCHUA 3a Swﬁm—mog;wwmo Ha MHCJIOBHH KapTH H IIPE3CHTUPAHCTO UM ~5%

NEAHOCTH 3A IPUJIOBUBAHE HA KJIIOUOBUTE KOMIIETEHTHOCTH, KAKTO U MEXJIYTIIPEIMETHH BPb3KU

E@@O@hm‘mmwmﬁﬁﬁﬁo IMOJAXO0AH U METOJH Ha O@v\d@mﬁo IIpH A3Yy4aBaHCTO Ha &Ew:KQ U acmpoHoOMUsl B IX kmac ca HaCOYEeHU KbM OCUT'YpsABAHC
Ha €IHUHCTBO M B3aHMMHA O@wEUwNmOO% MEXAY KIIAaCHO-YPOYHH W H3BBHKIIACHU JIGUHOCTH. Takupa ca UHAYKTHBHHUAT U JCAYKTUBHUSAT IIOAXOU,
HCTOPHYCCKHUAT IIOAXO0/J, YUYCHUKOUECHTPUPAHUAT MOAXOL, IIPOCKTHOTO O@%&OESQV WUHTEPaKTHBHH, JECMOHCTPAIIHOHHNA U CKCICPUMCHTAIHHA METOOH,

MCTOJHM 34 pC€IIaBaHE Ha 3a/la4¥ XU TaKMBa, CBbP3aHH ¢ JHATHOCTHKA Ha EQQEEHO ITOCTHIXKCHUS.

OcHoBHa opranuszanionsa ¢opma e ypokbT. Pasnumunute BHJOBE ypoLHM (3a HOBH 3HAHHUS, 3a pelIaBaHE Ha 3aJa4H, 3a 00001IeHNe U
1abopaToped ypoK) U TAXHATA JHIAKTHYECKa CTPYKTYpa ca HOAYMHEHH HA Pa3OMPaHeTo, IPUEMAHETO U Ch3/1aBaHETO Ha YCIIOBHS 3a H3rPAXK/IAHC HA
MOTHUBAIM 33 yueHe Ha (U3HKa, aKTHBHO YCBOsIBaHE HA (QU3MYHM 3HAHMA M M3TPAXKIaHe Ha MO3HABATEIHU U IIPAKTHYCCKHU YMEHHUS. [TpemopbUnTEIHO
e Jla ce IpuIaraT AUJAKTHYECKH MOXBATH, HACOUCHH KbM Y4EHE 4pe3 ChTPYIHHUYECTBO, IIPOOIEMHO OPHEHTHPAHO YYCHE, CAMOCTOATENIHO YICHE H
KOHTEKCTYAIHO yUeHe.

VpOKBT 3a HOBU 3HaHHs € IpeobiafaBail B 00y4eHHETo 1Mo gusuxka u acmponomus B IX Kiac. [Tpu Hero ca MpEeNOPHLYUTENHH CIICTHUTE
MeToau — Oeceia, ydeOHa JUCKYCHs, Ch3laBaHe Ha IIPo0JIeMHa CUTyallusl, MO3bYHA aTaKa, TEXHUKH 32 BU3yaIU3UpaHe Ha uH(pOpMANHSITA, MOJEIAPAHE
U JIp., KOUTO CE€ ChUETABAT ChC CHOTBETHATA BB3PACTOBA IPyIa M XapakTepa Ha ydeOHus npeamer. M3ydaBaHOTO y4eOHO CHIIbPIKaHHUE MOXKE Ja Ce
oboratsBa 4ype3 pazpaboTBaHe HA POECKTH.

B ypouute 3a 06001eHHE 3HAHUSTA CE CHCTEMAaTU3UPAT, 33/1bJI009aBaT U yChBbPIICHCTBAT Ype3 pa3sHoOOpa3Hu yueOHO-II03HABATEHHU 3a/1a4H,

CTUMYJIHpAIIX MO3HaBATCIIHA aKTUBHOCT Ha pa3/IMdHHU paBHHUINA — 3HAHHC, @mu@&@&ﬂou NPUIJIOKECHUE, aHAJIN3, CHHTE3 U OLICHKA.
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B ypormTe 3a pemapane Ha 3aja4d OCHOBHATA LN € OCMHCTIAHE HA 3HAHUATA M (OPMHUpaHe Ha YMEHHs 3a TAXHOTO NPHIAraHe B MO3HATH
HITH HOBH cuTyaruu. OCHOBHOTO CPEZICTBO ¢a Pa3sHOOOPA3HHU 110 CBOS XapaKTep U IUIaKTHYecKy GyHKIHM GH3MYIHH 3a/[a4H, 4pe3 KOHTO Ce OCh3HABAT
(pu3MYHATE BETMYMHH M 3AKOHOMEPHOCTH, 000TaTsBa C€ KHUTEHCKUAT OMUT U CE Pa3BUBA JOTHYECKOTO MHCIICHE Ha yUCHHUIHTE.

OOGyueHneTo 1o usuka u acmponomus € TICHO OOBBP3aHO C M3BBPHIBAHETO HA JEMOHCTPAIMOHHH M JabOPATOPHH EKCIICPHMEHTH.
IIpoBexaar ce KakTo KadyecTBEHM, Taka M ONMTH 3a H3MEPBAHC HA BENMYMHM, KOUTO BKIIOYBAT JEHHOCTH KaTo HAONIOEHHE, H3MEpBAHe,
KIacupuIMpane, KOMyHUKalKs, GopMyIupaHe Ha H3BOH, INIAHUPaHe, HHTEPIPETHPAHe U NporHosupane. EkcriepuMeHTHTE ce M3BBPINBAT C LeJT HITH
Jla ciTy’aT KaTo OCHOBA 3a MPU00MBaHe HA HOBM 3HAHUs (Upe3 M3TrpakJaHe W MPOBEPKA Ha MPENONOKEHHS), M 3a WIIFOCTPAllds Ha U3ydaBaHHU
0OCKTH M TIOTBBPIKJIEHUE Ha SBJIEHUS U 3aKOHOMEPHOCTH. Te ca OCHOBHHSAT MeTO 3a (hOpMHpAHE HA eKCIIEPUMEHTATHH YMEHHS Y YUCHHIIATE.

[octuranero na 0OpasoBaTe/IHUTE HENH MO NPEeIMETa MOXKE JIa Ce OCBHLIECTBH U 4pe3 JIEHHOCTH M3BBH KJIACHHTE CTaH — paboTa 1o MPOEKTH,
y4eOHH €KCKyp3HH, HAaOIOIeHUE Ha IPUPO/IHH W IPOU3BOJICTBEHN OOEKTH U JIp.

MexxaynpeameTreH Xxapakrep
OO6pasoBarennure JeHHOCTH NMAT MEXIYIIPEIMETEH XapakTep U ca HaCOYEHH KbM IIpUI00MBaHe HA KIFOYOBH KOMIIETEHTHOCTH:

1. ObmyBane ua pomen esuk — IlocTMraHeTo Ha OYAaKBAaHWTE pPE3YJITATH W OBNANABAHETO HA 3HAHHA M YMEHHS 1O Qusuka u
acmponomusi B IX Kiac ce OCBIIECTBABA, KAaTO C€ M3MOJI3BA KHIKOBHHSAT OBJITapCcKH €3MK M HETOBHTE I'PAMaTMYECKH M IIPABOIMCHU HOPMH.
Yuenunute TpsAOBa J1a ce HACHPYABaT 3a MPABHIIHO IPAMATHYECKH U CTHJIOBO MHCMEHO M YCTHO M3pa3sBaHEe H Ja ca HAasCHO, Ye TOBA € HeoOXOIuMO
YCJIOBHME 3a YCIEHMIHOTO MOCTHTaHe Ha OYaKBaHWTE pe3yinrartd. IlocTaBeHHMTe M3MCKBaHWS M OKa3BaHATa MOMOII OT IperojaBarelis TpsaOBa na ca
HACOYCHH KbM MPABUIIHOTO H3MOJI3BaHE HA (U3MYHMTE TEPMUHUM M IOHATHS, KOETO BOAM JO0 OOorarsiBaHe Ha pPEYHHMKA Ha yYEHHIIMTE.
Komnerentnocrra 3a 001yBane Ha poJieH €3UK MOXe J1a ¢e yChbBBPIIEHCTBA Ype3 Pa3HooOpasHu AeHHOCTH 32 yCTHO H MHCMEHO OOIIyBaHe: ChCTABSIHE
Ha TEKCTOBE C PU3UYHO CHABPKAHUE, OLIHCBAHE HA HAOIOaBaH! 00eKTH, 0OpPMIHE Ha H3BOIH U 000OIICHHs, H3Ka3BaHe HA MHEHHE.

2. ObmyBane Ha Yy#/Id €3UIHM — YMEHHETO 3a IIOJN3BaHE Ha YYXKI €3MK BH3 OCHOBA Ha Y4eOHOTO CHABPXKAHHE 10 QusuKa U
acmponomusi B IX Kiac € mOAXOAAINO Jia c€ pa3sBHMBA NPH pealu3HpaHe Ha MPOCKTHA JEHHOCT, IIPU MEXKIYHApPOJEH OOMEH M IIPU y4eHHUYECKH
IapTHBOPCTBA 10 €BPONCHCKH Mporpamu. 1o Takbe HauMH ce ch3/1aBaT YCIOBHS 3a cChOUpane Ha HHbopMaIHs ¢ PUIHYHO ChABPKAHUE HA YK €3UK

OT UHTCPHET U3TOYHUIIHN H 3a O@Ev\wmmo Ha 9YXX] €3UK. Te3n JIEHHOCTH ca IIPpEANU3BUKATEIICTBO 3a YCBOSABAHE HA HAKOH eﬁwﬁdmﬁ IMOHATHSA Ha YYX
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C3HK M CTHMYJI YYCHUIIUTE Ja Ipuaarat v yCbBLPIICHCTBAT 3HAHUATA CH IO YYXKIH €3UILIU. :@mmw%bmﬂo&@ H NPCACTAaBAHCTO Ha SE@O@Z@EEM%W
Ha @,E.EJNUOHAS C3HK BOJIM H IO YCBBBPUHICHCTBAHC HA KOMIIETCHTHOCTTA 34 U3Pa3sBAaHE HA @ﬁbﬂmﬁoﬂﬁ C3HK. A

3. MaremMaTH4YecKa KOMIETEHTHOCT M OCHOBHH KOMIIETEHTHOCTH B 00J1aCTTa Ha NPHPOAHHUTE HAYKH H Ha TEXHOJJOIHHUTE —
MaremaTHdeckaTa KOMIIETEHTHOCT npu O@%&@EE@HO no %Qwﬁxﬁ u acmpornomusl B IX kmac ce mocrura u YCBBBPHICHCTBA YpE3 pCHIaBaHC Ha
KOJIMYCCTBCHU 3aaadd, NOPEeACTaBAHC M pa3dydTaHC Ha Jumew\:aﬂv IIpeCMATAHC Ha Ppe3yjiTaTH, OCMUCIIAHC Ha CKCIICPUMCHTAIHUTE &NHAHS n
IIpCBpbIIaHE Ha MEPHHUTC CIUHHIIH. :@S H3y4YaBaHC Ha MNOpeajiaranoTo v\ﬂ@@mo ChIbpKaHUEC C€ H3I0JI3BaT 3HaAHHS 3a IIipaBa H O@@NHEN
IIPpONOpIHOHATIHA 3aBUCUMOCT MEXIY BCIMYMHHUTEC, pellaBaT ce JIMHEUHHU U KBaJApaTHU YpaBHCHHA, MPEACTaBs CC JUNQSGEO JIMHEHA @v\mzﬂﬁmu

InpecMmsiTaTr ce NGOQES H3pasu U C€ U3BHpPIIBAT JICUCTBHS C qucia, 3alrMcaHd B CTaHJApPTCH BHUI. :ﬁoﬁmmﬂmﬂm Ha CKCIICPUMCHTAIIHHA PE3YyJITaTU H
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IPEBPHIIAHETO HA MEPHHTE CIMHHUIM M3UCKBAT MPHIAraHeTO Ha MATEMATHIHU 3HAHUA U BOJUT N0 o-3a1610049eH0 pOopMUpaHE Ha MATCMATHYECKa
KOMITETEHTHOCT. |

Yue6HOTO chabpkanue B IX Kiac 10 gusuka u acmponomusi BKIIOYBA U3y4aBaHETO Ha PeAUa TEXHOJIOTHYHH YCTPOMCTBA — XHIPABIAIHH
MAIIIMHH, YPEIH 33 H3MepBaHe Ha HAJATaHe, TOIUIMHHA MAIIMHK, ABUTATEIM ¢ BHTPELIHO IOPEHE U Ip., BIUIOHUBA SHAHUA, KOMTO ca B OCHOBaTa Ha
eJIEKTPOTEXHHKATA 1 Ha eJeKTPOHHKaTa. M3ydyapar ce sBICHHS, CBOMCTBA M BEJINIHHHA (eNeKTpHYEH TOK, eIeKTPUYIHA EHEPTUsl, CBPBEXIPOBOUMOCT,
CBOJMCTBA HA MOTYHPOBOJHHUIIMTE, MEXaHMYHH TPENTEHHUs M BBIHH, PE30OHAHC, 3BYK, YITPasBYK H 1p.), KOUTO ca CBbP3aHH ¢ KOHCTPYMPAHETO Ha
DPE/IAIIa TEXHOIOTHYHH YCTPONCTBA, KATO PA3IMUHA BUIOBE H3TOUHHIIM HA ENIEKTPHUCH TOK, CICKTPOHHH CJICMCHTH (oM, TPAH3UCTOP M MHTErpaJIHA
cxema), yped 3a YITpa3ByKoBa JHarHOCTHKA U JIP.

Pa3H00GpasHHATEe M3BHHKIACHH JICHHOCTH — TIOCEIIEHUs HA JIabOPAaTOPUH, MY3eH, BUKTOPUHHM, MMAT NPHHOC 34 u3rpaxaaHe Ha OCHOBHH
KOMIIETCHTHOCTH B 06JACTTA Ha IPUPOHATE HAYKU M TEXHOIOTHH. Beuuky yueOH! npeAMeTH OT IPUPOJIHAS LUK PasTICKIAT OTACTHATE eJIeMEHTH
Ha IPEPO/ATa U JIOBEXK/IAT yUCHHIUTE JI0 pa30MpaHeTo 3a B3aMMHATa BpBh3Ka MEXy TsX.

Chb/bpXKATEIHUATE BPB3KH C ydeOHHs MPeIMET XHMHASA M ONa3BaHE HA OKOJIHATA CpeAa ca MO OTHOMICHHE Ha BHJIOBETE CHEPIus, 3aKOHa 3a
3ama3BaHe Ha CHEPIUsATa, CTPOEXka HA BEILIECTBOTO H 3aMBPCABAHETO HA OKONHATA CPEJIA KAKTO C ra30BM CMHUCHH, TaKa U TOIUIMHHO 3aMbpCsBaHE, Ha
pasIMYHWTE BHIOBE BEIICCTBA CIIOPE] €NEKTPHYHATE MM CBOWCTBA M IPHIAraHETO Ha HAKOU QU3MUHE METOJM B XHMUYHH IPOM3BOACTBA,
npeja3BaHe Ha OKOJHATa cpejia OT 3aMbpCsBaHeE.

Mu3HYHETEe 3HAHWS 33 BHJIORETE IBMIKEHM, 3a 3ara3BaHe ¥ npeoOpasyBaHe Ha MeXaHWYHATa €Heprid, 3a cBOIicTRaTa Ha BB3IYXa W Ha
BOJIATA M 34 MPEXOJUTE MEXK/Y ChCTOSHHATA Ha BENIECTBATA Ca OCHOBA 33 KAYECTBCHO MPENOJABAHE Ha OTACTHH TEMaTHYHHU €JUHUIH OT ydeOHus
npeaMeT reorpadus H HKOHOMHKA.

OU3MUHATE 3HAHUS OT YIeOHOTO ChIBPKAHUE 10 Gusuka u acmporomus B IX Kiac 3a pasiuuHUTC BUAOBE JBHKCHAS HAMUDPAT KOHKPETHO
TIPUIIOKEHHUE TIPH H3yJaBaHETO Ha OT/ICJHH ChIAbPKATEIHU IMHALH OT y4eOHHs ITpeIMET GHOJIOTHsI M 3APaBHO 00pa30BaHe — HAIPUMED OITUCAHHE
HA JBMKEHWSTA HA JKUBHTE OPTaHU3MHM, POJUITa HA PEAKTHBHOTO JBIXKCHHC M BIMSHMETO HAa YCKOPCHHETO BBPXY TiX. 3ana3BaHeTO M
npeoOpa3yBaHeTo Ha CHEPrUATa Npu oOMsHATa Ha BELICCTBATA, POJLiTa HA audy3uaTa 3a XpaHEHeTO M JHUIIAHETO, 3HAYCHHUETO Ha TOIJIOOOMEHA,

TOIUIMHHMS OalaHc v TeMIeparypara 3a JXUBUTC Opranu3MH ca TEMHU, B KOUTO IIPUJIOKEHUETO HA %SwSQmSHO 3HaHU HE caMO BOJM 0 TAXHOTO IIO-
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3a/(bJI00YCHO pa3OMpaHe, HO M [0 MO-KAYECTBEHOTO YCBOSIBAHE HA OHONOIHYHOTO y4eOHO chAbpxkanue U o GopMHpaHe Ha pasOHpaHETO 3a
B3aMMHATa BPb3Ka MEX/Ty SIBIICHHSATA B IPHPO/IATA.

3HaHUATA OT Y4eOHOTO ChAbPIKAHHE 3a €NECKTPHUHATE ABJICHHS CA OCHOBA IpH U3y4aBaHEe HAa HEPBHATA CUCTEMA U OMOTOKOBETE B y4eOHUS
npeaMeT OUOJIOTHS M 37paBHO 06pa3oBanue. OU3NUHKUTE 3HAHMA 32 MEXAHHIHUTE TPENTEHUS U BBJIHH U SBJICHHETO PE3OHAHC Ce M3IOJI3BAT MPH
H3yHaBaHC Ha CIYXOBMTE M TJIACOBUTE OPraHH HA HYOBEKA M JKUBOTHUTE M BIMSHHUETO HA IIyMa BHPXY YOBCHIKHS OPraHu3bM. TACHO CBBP3aHHU C
Onornorusira ca M pasrIexIaHATe B Kypca MO (M3MKA MPUMEpH 3a BIMSHIE HA CJICKTPUYHUS TOK U MEXaHHYHHMTE TPEHTCHHS BHPXY YOBEIIKUS
OPTaHU3BM, 33 SKMBOTHH, M3/|aBalll U IPUEMAIIH YIITPA3BYK, 3a IPUTOKEHHSTA HA yITPa3ByKa B METHIIMHATA U JP.

Y4ebHOTO chabpikaHue M0 gusuka u acmponomus 3a IX Kiac MMa ChINECTBEH INPUHOC B U3IPaXJAHETO HA OCHOBHH KOMIIETEHTHOCTU B
00acTTa Ha MPUPOJHATE HAYKH M TEXHOJIOTHH, KaTO TOKA3Ba POJISTA U 3HAYCHUETO HA HayKaTa (pU3HMKa 3a 4OBEIIKATa JAECHHOCT M MPAKTHYecKaTa
HACOHUCHOCT, H3Ipak/ia U3CIICJOBATENCKO OTHOIICHHE KM [PUPOJHUTE OOEKTH M IIPOLiecH, (JOPMUpA HAY4IHA FPAMOTHOCT M OTHOIIEHHE Ha YBOKCHHE
U JIOBEpUE KbM HayKarTa. ‘

4. Muraranna xommereHTHoeT — B IX Kiac y4eHHIMTE HMAT OCTATHUHO Pa3BUTH yYMEHHs Ja H3I0JI3BaT MHOOPMALMOHHUTE H
KOMYHUKAIMOHHUTE TCXHOJIOIMU. Tasu KOMIETCHTHOCT MOXE Ja Ce YCHBBPLICHCTBA Ype3 TOCTABSHE HA KOHKPETHH 3ajadH 3a ThPCEHE Ha
MH()OpMALKS [0 [1ajIeHa TeMa i [0 KIIOYOBH JTYMH, ChI'ETCTBAHHU C yKA3aHHS 3a oopmsHETO U npencTaBsHeTo. B nporieca na o6yuenue mo dusmka
YCIICIIHO MOraT Ja ce mpujiarar: pabota ¢ BUpTyanHa J1abopaTopus 3a H3ydaBaHe HA MEXaHWUHH SIBICHUS (BHOBE JBHKEHHS, JCHCTBHE Ha CHJIH),
MOJICTIMPAHE Ha TOITMHHOTO JBIDKCHUC HA IPAJIMBHUTE YAaCTHIM HA BEIIECTBATa, paboTa ¢ BHpTyaleH (M3WYEH eKCIEPHMEHT 3a M3ydaBaHe Ha
CJICKTPUICCKH H MEXaHU'HH SABJCHUS (CBBP3BAHE HA CJIEKTPHUUECKH BEPUIH, KbCO Che/IMHEHHE, TPENTSIIA CHCTEMH, PE30HAHC, MEXAHHUHMT BBJIHH),
KOMITFOTBPHO MOJICTMPAHe Ha CNCKTPHYHM SBICHHs, XADMOHUYHH TPENTEHUS H MEXaHHYHH BBJIHH, IPUIOXKEH codTyep 3a 06paGoTKa HA TAHHH
U/WIIH 3a YepTaHe Ha rpad MKy,

5. Ymennsi 3a yuene — Opranusanusra Ha o0y4eHUETO M0 u3ura u acmponomus B IX KIac MOIKe 1a Ce OCBIIECTBH 110 TAKHR HA4WH, 4e J1a
IPOBIDKH  (POPMHPAHETO HA YMEHHSI 3a CAMOCTOSTENHO yueHe. lIpHiaraHeTo Ha METOMH H GopmMu 3a opraHusanms Ha AedHOCTTAa Ha
YUCHHILUTC, KaTo ClelBaHe HA MHCTPYKUMHM 32 YYEOHO-IIO3HABATENHA W EKCICPHMEHTANIHA JEHHOCT, MUIAHMpaHe HA COOCTBEHATA JEHHOCT,

CaMOCTOATECIIHO O,—umﬁﬁmmw W HU3II0JI3BAHE Ha SE@O@ZNHC\QT CpaBHABAHE, CUCTEMATHU3HUpaHe, O@O@Em:wmm@ H MOJCIIMPpaHE BOJAH OO U3rpaXJaHE Ha

17



II03HaBaTeIHa 3pAJIOCT U HA YMCHHUE 32 CAMOCTOSTENHO Y4eHe. YeTeHeTo U 00CHKIaHEeTO Ha TEKCTOBE ¢ (PU3MYHO CHIBPIKAHUE HMa CBOUTE
crien()MKH, CBbP3aHHU C PA3IMYHH O3HAUCHUS Ha (U3HYIHH BEJIMIHNHH, IPENPATKH KbM rpaduky, MATEMATHYECKH dbopMynu, TaOIUIHM, CXEMH, PHCYHKH
¥ CHUMKH. YUYCHHIIMTE NOCTEIEHHO 00O0raTsBaT pevuHHKA CH U MPUI0OMBAT yMEHHE J]a OpraHMU3Upar yCIEIIHO CBOATAa CaAMOCTOsATENHA paboTa U
CaMOIO/ITOTOBKA.

6. CoumajiHi M rpasKIaHCKH KoMneTeHTHocTH — O0yuenueTo 1o ¢usuxa u acmponomus B IX xac tpsabsa ja ce Opranusupa 1 IpoBekKIa
Ha OCHOBATa Ha 3aYMTaHE Ha JIMYHOCTTA © MHEHHETO Ha BCEKH (CIIylIaTell, CbOTOOPHHK HJIM ONOHEHT), TOJIEPAHTHOCT KbM Pa3IMyUsATa U KyJATypa Ha
o0myBane (M3CiylBaHe, OBIaAsBaHe HA PEaKIIMUTE, HEIBYCMHUCICHOCT Ha H3Ka3a, YETUMOCT H SICHOTA IIPH 3amuc U p.). ToBa MoKe /1a ce OCBIECTBA
4pe3 OpraHu3upaHe Ha paboTa B €KMII, JMCKYCHUH, POJIEBH HIPH, ChCTE3aHHs U Jp. V3yyaBaHWTe TEMH 10 MEXaHHMKA Ca TACHO CBBP3aHH C
Oe3omacHOCTTa M Ky/lTypaTa Ha JABHXKEHHE 0 mbrHinara. OChb3HABAHETO HA €KOJOTMYHOTO CHABPKAHME HAa (PM3HYHHMTE 3HAHUS OT TEMHTE 3a
TOIUIMHHHUTE SBJIEHHUS € OCHOBA 3a (popMHpaHe HAa aKTHBHA IPaKAaHCKa MO3UIHS 10 NPOOJEMH, CBHP3aHK ¢ TOIUIMHHOTO 3aMbpPCIBAHE HA OKOJIHATA
Cpela U ¢ AITCPHATUBHUTE U3TOYHMIIM HA €HEPrud. ENMHCTBOTO MEXy HHAMBH/IYATHOTO JIMYHOCTHO Pa3BUTHE HA YUCHHIIMTE H BIPAXKIAHETO UM B
CKHIIHA paboTa MOXKe 1a ObJle OPraHM3MpaHo upe3 MoA00p U MOCTABSIHE HA WHMBHUYAIHH 3ajaud, ChoOPa3sHO BH3MOKXHOCTUTE U MHTEPECUTE Ha
YUCHMIIUTE, W HAachbpYaBaHe HMHHIMATHBATa ¥ OTTOBOPHOTO mnoBeneHue. [lpunaramero Ha WCTOpUYEcKHs TMOAXOJ B OOYYCHHETO TO (pusuka u
acmponomus B IX Kllac ¥ pa3dMpaHeTo HAa 3HAUYCHUETO Ha HAYYHUTE OTKPUTHS 3a PA3BUTHETO Ha OOIIECTBEHUTE OTHOIIEHUS BOJIH JI0 M3TrPaXkJaHe Ha
U3CIIEI0BATENICKO OTHOIIEHHUE KbM CBeTa, (popMUpaHe Ha HAyYeH CBETOIJIE]] M YMEHHE Jia ce IpeleHsBaT IpobieMuTe BceobxBaTHo. M31on3BaHeTo
Ha pa3jIMYHU HHTCPAKTHBHH METOIM B IIpolleca Ha 00Y4EHHETO Ch3/1aBa BH3MOKHOCT /1a C€ BB3IIUTA Y VICHHITUTE aKTHBHO I'PaKIAHCKO IIOBEICHHE U
YMEHHE 3a JIEMOKPATHYHO OOIIyBaHE.

7. MHAIMATHBHOCT M NpeANPUEeMYHBOCT — Ta3u KOMIIETEHTHOCT MOXKe Ja Objie pa3BHBaHA ype3 KOMIUIEKC OT JEWHOCTH, CBHP3aHH C
y4JacThe B MPOEKTH, IPyNoBa paboTa MpH 1ab0paTOPHU yHpaKHEHHS W IPH MPOBEKIAHETO Ha Oece W AMCKYCHH. YUeHHIUTe TpsaOBa na Obaar
HachbpyaBaHM Jla U3Ka3BaT MHEHHETO CH, Ja TO apryMEHTUpPAT M 3amuraBaT. HecTaHgapTHUTE WAeH MOTraT Ja ce TOOIIpsSBaT M ako uMaTr ao0pa
apryMeHTanus, Ja Ce OUEeHABaT BHCOKO. Karo ce mpuiara HpOeKTHHSAT METOJl B OOYYEHHETO MO (usuxa u acmporomus B IX Kxiac, Moxe 1a ce

CTUMYJIMpa @Oﬁgﬁﬁmmwﬁo Ha YMCHHC 34 IUIaHWPAaHE, 3a IOCTaBAHE HA LEJI U 3a YIIPABJICHHUE Ha HH@HMEOOHV KaTo CC 3a4uTaTrT CTUYHUTC HOPMHU.
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8. Kyuarypna och3HaTOCT H TBOpUecTBO — TBOPYECKHSAT MOXO]] MOKeE Ja 6b¢ CTUMYJIHPAH U m,mww:mmm B 00y4EHHETO 10 puuxa u
acmponomus B IX Kiac 4pe3 BKIOYBaHE Ha JEHHOCTH, W3UCKBAIIU KPEATUBHOCT M W300PETATENHOCT: NPU pellaBaHe Ha (GH3HYHH 3a1adH,
KOHCTpYHpaHe Ha OIUTHA IIOCTAHOBKA, OQOPMsIHE Ha KOMITFOTBPHH MPE3CHTAIMH UIIU €CE, YYacTHE B M3JI0KOHM HAa (QM3MYHA TEMaTHKa H T.H.
Karo otkpuBa kpacorara, XapMOHHATA M BEIHYHETO HA PUPOJATA, YUEHHKBT 5 CBHP3BA C KOHTEKCTA Ha CBOSITA KYJITypHA WACHTHYHOCT H S
U3II0JI3BA KaTO CTUMYJT 32 TBOPYECKO U3Pa3sBaHE U MOTHUB 3a MPOIBIDKABAIIA CAMOM3SBA.

9. YMeHus 32 MOAKpena HA yCTOHYHBOTO PA3BHTHE M 3a 3PABOCJIOBEH HAYMH HA KHBOT H COPT — B 06ydenuero 10 ¢usuka u
acmporomus B IX Kiac Tasu KOMIIETEHTHOCT ce GopMHUpa 4pe3 YCBOsBAHE Ha 3HAHMS M YMEHHs C MPAKTHYECKa 3HAYHMOCT, KOHTO HMAT
OTHOIICHHE KbM HKOHOMHUYCCKHUS U UHIYCTPHAIHUS aCIIEKT Ha YOBEMIKATA JIEHHOCT (€IeKTPOIPOU3BOICTBO, OUTOBA €EKTPOTEXHUKA, (PU3UUHI
OCHOBH Ha €JIEKTPOHHKATA, yNTpa3BYKOBa AWArHOCTHKa  JAp.). Karo mo3naBa QusmyHHTE 3aKOHOMEPHOCTH W (DAKTH, YIEHHKBT MOXKE 12
Ha/I'pX/Jla CBOUTE MHTCPECH B pas3IMYHH OONACTH M Ja NpaBH OCH3HAT LEHHOCTEH H300p Ha NPHPONOCHOOpA3eH, 3/1PABOCIOBEH H
Oe30maceH HauMH Ha HKMBOT (MpaBHiA 3a 6E30MACHOCT Ha IIBTS, [PABAJIA [IPH 3eMETPECEHHS, paboTa C elIeKTPHUHH ypeilH, BPeiaTa OT LIyMa).
Kato pasOupa BpeiHOTO BiiusiHHEE HA HAKOM YOBENIKM [IGHHOCTH BBPXY OKONHATA cpejia (TOIUIMHHO M ra30BO 3aMBpCSBAHE, LIyMOBO
3aMbpCABAHE, H3IA3JI0 OT yNoTpeba eneKTpHYEcKo U eIeKTPOHHO 00Opy/IBaHE), YICHUKLT MOXKE [Ja OCMHCIIH MOCIEAUIUTE OT COOCTBEHATA
CH IEMHOCT U Ja Ch/ACHCTBA 32 MPOMSIHA.

10. PasBuBane Ha yMeHHs 32 H3CJIE0BATEICKH OXO/, C KOWTO /ia Ce pa3BHe Hay4yHATa IPAMOTHOCT 110 (PH3HKA, KOETO
IpOMEHs Iorjie/la KbM HayKaTa M HEHHATa HCTOPHS KaToO Ha ChTABHA YacT Ha KyJITypaTa.
11. Ymenns 3a ycer kbm uHuuHaTHBA — B 00ydeHnero no ¢usuxa u acmponomus B IX Kiac Ta3m KOMIETEHTHOCT ce (popMupa
4pe3 HaCOYBAHE HAa BHUMAHUETO KbM OTKPUBaHE Ha (PU3UYHU SIBJICHHS M [IPOLIECH B CBETA OKOJIO HAC U B HAC.
12. YMeHnus 3a Haraaca Ha yqene 4pe3 NPOMsiHA, IIAHHPAHEe H CAMOKOHTPOJ - [10/IX01bT MoKe fa OBJle CTUMYIIHpPAH U
PasBUBaH B OOYYCHHETO 110 usuka u acmponomus B IX Kiac 4pes BKIFOUBAHE Ha IEHHOCTH, H3UCKBAIIM Ch3IaBAHETO HA MUCIIOBHH KapTH, 3a

peiiaBaHe Ha Eﬁombwgﬁ 10 HHAUBHUAYAJICH U OPHUTHHAJICH HAYHH. ﬁﬂu@w KN@HOH@N@S@@HH@HO YUYCHHUKBT LIEC MOXE Ia Ch31aBa HOBH aCOILIMATUBHU
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BPBH3KH, KAKTO U TBOPYECKUTE CU YMEHUS. [To To31 Hauunu YUCHUKDBT MOXKE Ja CTPYKTYypHpa 3HaHUATA CH, \Dm. Ch3aBa Bpb3Ka MEX/1Y pa3IMIHU

MUCJIM U UJICU, KATO I'd pasrpblia NON@NM H U3BJINYa MaKCUMyMa OT TAX.
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