YHIEDMA 1IFUIFANIA

Nno ®UN3NKA N ACTPOHOMUA - X KIJIAC,
MbPBO PABHULLEE

I. OGO ITPEACTABSIHE HA _:.C: ANMATA.

1. YueGrara nporpama no dusnka u actponomus 3a X kitac - 1 papriuie e paspaborena za
36 uaca roguuex xopapuym. OT Tax ile noBeue oT 3/4 — 3a NOBU 3HAHNSA, H OCTAHAIHTE — 34
OPAKTHUECKN 3aHHMAHNS (pelapaHe Ha sajauil, (M3HYCH npakrHkym, obo0Llente W npero-
BOD).

2. C m3yuapanero Ha npeaMera Musuka o acTpoHoMist B X KIAC 3ABLMILIBA PEATNZHPANCTO
Ha 3aJb/DKUTEIHHA 001000pa3oBaTesicH MITHHMYM OT (PH3HUHM 3HAHMS, YMCHHA 1 OTHOLUEH S,
KOHTO CBhC CBOA Oa3HCeH Xapaktep ca npeanocraska 3a Objeuiara colpaina m upodpecHonaina
peanu3auus Ha yqeHuLie.

3. VueGnara nporpama 3a X iac 00XBaila 31annst, yMEHHs 1 OTHOWCHHS OT TPH sigpa Ha
JAOM 3a yuebno cuaspxkanne: ,,Coernnna®, ,,O1 aroma 10 kocmoca™ 1, llabmionetne, excnepi-
MEHT H H3cnepaHe. Onpenencun 3HaHusL, YMEHHS H OTHOMICHHS, HPCABIICHH B T€3H a/pa, ca
YCBOCHHU Olue B NPOFHMHA3HANNMS €Tali Ha OCHOBHATA YUIIHILHA CTEleH, HO TYK, B X knac,
CTaB& OKOHYATENHOTO NOKPHBaHE Ha BIJIIOMEHHTE B TAX craHigapTh. [loct €1eHHOTO 341baGoMa-
BAHE B CHUHOCTTA HA CBETIIHHANTE BNCHHA OCHIYPSBA 110 ECTECTBEH HAUMH NPEXOA KbM Npob-
JIEMHTE Ha CHBPEMEHHATd KBAHTORA (PI3MKA, KOMTO, MOPAIH JIHIICATA Ha JHOCTAThUHO yueOHO
BpeMe, CaMO Ce MapKHpar. :

4. ITporpamara NPeBINKAL YCBOABAHE HA PABHOOGPAZHI MPAKTHUECKH 3HAHUS H ymertns,
HMallH 3HaYeHNe 3a JIMMHOCTHATA H NPOoeCHOHANHATA Peain3atia Ha yueHuwiire. Te ca cebp-
3aHH C pasbupaHeTo Ha CHIHOCTTA H 3AKOHOMEPHOCTHTE TIPH OCHOBHNTE CBETHHITHH SBIACHIS H
PasHOOOpasHKUTE UM :_:.:_o%m:_i B OHTa, B CHLBPEMEHHNTE KOMYHHKAIINH, CBC CHBPCMEHIHTC
NPEACTaBH 32 aTOMHHA CTPOEK HA BEHISCTBATA H CTPOEHA HA aTOMHITE si(pa H TAXIOTO 3Hade-
HIE 33 CH3JABAHETO Ha PA3HOOOPA3HH M3TOUHHLM H IPHEMHHUH HA CBETIHHA, 32 CHEpreTHKATa,
3a poGrnemMuTe, CBLP3aHH C U3MO3BAHETO Ha SPEHATa EHEPIHS, 38 IPIITMKEHHATA HA HoHU3N-
pamKuTe JILYESHMS H MEPKHTE 3a NPEANa3BalieTo OT TAXHOTO BPERHO BIHSHUE,

11 LEJIH HA OBYHEHHETO 1O ®U3HKA 1 ACTPOHOMMSE B X KJIAC.

1. YcBosiBane Ha OCHOBHE 3HaHns OT 00KACTTa HA: FCOMCTPUYHATA 11 BLAHOBATA ONTHKA,
TOHJIHHHOTO, :v\z::mc:ngcg H JIa3€PHOTO JihHeH e MPOLECHTe Ha B3anMoieHcTBHE HA CBET-
NHHATA C BELECTBOTO; CTPOEXKA Ha aTOM2 1 aTOMHOTO AP0 H eJIEMEHTAPHHTE YaCTHIH,

2. YcBosIBAHE HA 3HAHMS H-yMEHHS 3a H3CASABAHE H HPHIOKEHHE Ha ONTHUIH ABJICHHA 1
3AKOHH, Ha PA3NHYHH BHAOBE IBLUCHIL H HA TPOLECHTE Ha JCIIEHNE N CHIITES HAa ATOMHATE APa.

3. dopMupaHe Ha KBAHTOBH MPEACTABH 38 ABIDKEHIETO VW B3aHMOUEHCTBHATA Tia MHKPOO-
Oexrire H 32 0COGCHOCTHTE HA SABICHHATA 1 3aKOHOMEPHOCTHIE HA MHKPOCKOIMHO PaBHHILIC.

4. YcposBaHe Ha OCHOBHH 3HAHHS 38 CTpYKTypara Ha Beentenara n Qopmupanie na pazoupa-
He 3a esositouMsTa Ha Beenenara xaro usiio,

5. Popmupane Ha aOCTPAKTHO MUCIICHE upes H3NOBane HA anaiorii, npasene na 00o6-
WEHNA I U3TpaKAaHe Ha (MI3HYHH MOJSIH,

0. AUOGZZGNIG HA YMECHHS H HaBHLH 34 €KCIICPHMEHTAJIHA 3&@0,_,&

(DU3HUHN Ypein 13-
MepBaHe Ha (PHBMUHH BEJIHUHHM.

7. M3rpaxpane Ha Haii-00ma chepeMeHHa (husiHa KapTHHA 38 3a00HKATAIMS HH CRET H
€KOJOFHYHOTO PABHOBECHE B HIETO.

8. M3no13Base Ha CH3MAACHI HHTEPEC KBM (PUIMKATA H BPB3KATA i ¢ IPAKTHKATA 32 1HPo-
(peCHOHANHO OpHEHTHpaKe

74

»

SMHenHa
NUHEAHA ¥

HETBEMTHU

Mexaynpenmert -
HY BPB3KK
PUHHY QYHK-UNA
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KOPEH, 4iCho,
NOBAUTHATO HA
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Buonomms 1
3Hae

TPUrOHOMET-
yHKUHA,
NporopLm;
Yeprae v
KBapaTHA
YPaBHeHs;
Bopagn ¢
KBagparTeH
3APaBRO

Wsnonaea

KonTexct #

AefHocTH
Ha yuenuka TpaGea | Maremartuka:
BBLIHOBYM SBNEHUS:
6Anara ceeTnvHa oT

HefecHa abra,

Ha CseTNMHa no
OMTU4HO BIIAKHO;
onpegensHe

paanarane Ha

CBETAMHATA; THITHO
pasnpocTpaHesue

BL3MOXHOCT Aa:
BLTPEUIHO

Wspbpuisa
HabniogeHns 3a:
npeyyneaHe Ha
riokasaren Ha
npevyraase.

CaMOCTOSTENHO
nposepka Ha

nace aage
oM 1
3aKOHUTE 33
OTPAXEHHE 1
OTpaxEHHe 1
Habniopasa

OCHOBHH HOBW
NOHATHSA

ABCOMIOTHO YEPHO
TANO, TOTUWHHO

W3moueane,
niasep, UHTEHIUTET

OWPaKUHOHHE
AUCTIEPCACHHY 1
BADPaKLMOHHN
CREXTpH
TYMUHECUEHUMA,

WureHanTeT Ha
pelseTsa,

Mokasaresn Ha
npeyynBaHe, MsiHo
BLTPEWHO
OTpaxeHue,
ONTUYHO BaKHO
CBETNMHATE,
NpYHLUMA Ha
XiodreHc,

, MEXYNPEOMETHH Bpb3kH)
AnchpaKuus,

IV. YuebHO CLALpXaHKe (TeMH, TOHATUS, KOHTEKCT 1 GeHHOCTU
ara 3aKOHUTE 33

Crennyc)

OyaKBaHu pe3ynTaTh N0 TemH
PasnpocTpaHeHue, OTpaXeHue K npeyynsae Ha

CBETNUHaTa -
+ 3Hae, ye fI0Ka3aTenaT Ha ApeyyneaHe 3asuch o1 AbJvkuHaTa aucnepeuys,

+ [o3HaBa CrieKTLPa Ha BUAMMATa CBETNMHA U CBbPIBa UBeTa
Ha BLMHaTa

€ (HUNUHIM XEPEKTEPUCTUIN Ha CBETIIMHHUTE BbAHA
« [punara 3akoHuTe Ha B v Ha CTedbaH 3a aTbHBaHETO Ha

36CONIOTHO YepHE TANO

WHTEp(hEDEHLYA Ha CBETNAHATA, CBLP3BA M0 C KOXEpeHTHOCTTA

« Onpegens rparvyHis b Ha MefiHe BLTPELIMO OTpaxesne
Ha BbiHNTE

1 JaBa NPUMEPY 33 NPWIOKEHNETO Ha TOBA SENEHUE

2. BunuoBH RBNEHMA NpU CBETNIHHATA ,

« 3nge, ye B PaanuuHK Cpeau CceeTinHaTa viMa pasnuyiHa
CKOPOCT W XapaKTepusvpa cpeguTe ¢ Nokasaren Ha

npevyneaqe

« Orivicaa xauecTREHO ONWTa Ha IOHF 3a Habniogasare
FlocoMB AYMUHECUEHTHY U3TOUHWLM HA CBETIMHE U

* 3H3e OCHCRHUTE ENEMEHTH Y NPEAHE3HAYEHNETO HA
TIPDANCIKEHYA HE TyMUHECUEHLNATA

cnexTpanHuTe ypeau

« Onucaa KaYeCTBeHO AMPaKLUATA Ha CaeTrmHaTa oT
AUPAKLMOHHA PELLIETKS 1 NIONYUBBAHETO Ha AMpPaKUMOHEN

3. BuioBe fTb4eHNA U TeXHUTS AITOUHHUN .
» Onucaa CNEKTPUTE HA HAMLYBaHEe Ha PaVTAMHKA NITONHHLN

YuenukuT TpaCea Ja
« YepTae X043 Ha CBETIMHHUTE ITo4M W NPT
OTPEXEHME 1 PEUYNIBaHE (33K0H HA

1.

CreKTHP

NPUNROKEHUA Ha BbNHOBUTE csolicTBa Ha

cBeTnuHaTa

nporpama

O4aKBaHK Pe3ynTaTh Ha HHBO yuebHa
» OMWUCaa C ITHUN ¥ KOfWYECTBEHO ABIEHUATa

npeJynsaHe u oTpaxenie

+ [laBa NpOCTH NEUMEPY 33 MHTEPGEPEHUNA U
avpaKUKa Ha CBETIMHATa

« VRiocTpupa C NpUMEpH BaXHU NPaKTHYECKd
+ Pa3rpaHiaea TOrNMHHN, NYMUHECLIEHTHI U

£BETNVHATA B PANMYHIA NPOIPEIHN CPEIU
seeHusMa ucnepeus, UHMepgeperuus u

Qucbpakyus Ha CeemMyILHaMa U mexHU

NPWIOKEHUS
Crangapr [IL.4. PaszpaHuyasa suCceeme

YIMOYHULY HA CSEMMAUHA U LIOCMPUpa C
npuMepy kaK cneyuchuuHy ceclcmea Ha

adeHo fmoyeHue ce U3Nen3sam 8

«» OBacHABa paanaraleTo Ha CaeTnmuHara ot
npaKmuxama «

npeyyneaHe U OMPaxXeHue Ha CeemauHama
fpMama

Craugapt IL.3. Npunaza 3akoHume 3a
» CpaBHsiza pasnpoCTPaHeHeTo Ha
Crangapr lll.4. Obscraga xayecmeeHo

yuebHOTO

ChIbpXaHue

.

Ill. OyaxBaHu pesynrara
Anpa Ha

CaeTnuHa
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ill. QuakBaHW pesynratu -

¥ PEAKLUM Ha RAPEeH CHHTEa
+ Pasbupa HeobXx0auMOCTTa O U3NONIBEHETO
Ha SPEHa eHEpTUs

Cratpapr IV.4. Paanusaea nenmorume U

NepCneKTUBIUTE Ha TEPMCSAPEHaTa exepretika
4. EnemeHTapHy YacTuum .

“« 3Hae, ue yHGEMEHTANHNTE HACTHUM Ce Pa3aensT Ha ase
YNV NENTOHK U KBALKA

flentoHu, ¥Bapky,

SAPUOHIA U MESOHW,

Anpa Ha OuakBann pe3ynTaTh Ha HuBO yuebHa W aetie C‘hﬂ;pxauue LTeMy, POV, KOHTEXCT t SHHOCTH, MeXIyTeAMeTi o7
yuebHoTo npoFpana HaKBaHW PE3YNTaTH NO TEMU OcHOBRY HOBY KoHTekeT Mexaynpeamer
ChAbpXaHKe noHATAA ABAHOCTH HY BPL3KH
Na3ePHK 3TOYHULM Ha CBETNMHA « WniocTou
+ CpaBHsABa JTLYEHUSTTA N0 UHTEHINTET, mqeuu?apraefnr;%mrsgren: mﬁi:::g respier A Croknata npusua; Suonaontaoto
HaCCHEHOCT ¥ CrIEKTParieH CheTas HempexbCHaTH, Masspuwsa oruruc | peiictave Ha
+ VNiocTpupa © npuMepk Ba it npakTvdecu YIBINHUA Y TUHEAHM | AMpaKLMoHHa TBYEHHATE]
NPUIOKEHMS HA NYMVHECLEHLMATA 1 Ha CnexTpH _peweTka, nasep u [osnasa
giﬁg:r a5 o ) doTekneTka, HSIKOM CHHan3Hu
.2. Onucsa xapaxmepnu 4 Wu METOmM 8
i ender ¥ ivomtnts e o oo, | gy | fanra | o
YAMPasuonemosume U PEHIN2eHOBUME Moyt | N0 HAKOW TEXHU CBOWCTBA Y NPAKTUYECKD nme)Ke’:q"eTe b4 | ynTpaBuoneTosn MHGOPMELIUR OT MefMuMHaTa,
658 6Pb3Ka C MAXHOMO NpuokeHug uc | * ONUCBA NONYYABAHETO, HAKOH CBOMCTRA i MDWNIOKEHUS Tlous, perTretoBa | cxemi, 1abna, toToHm,
HAKOU BKO/O2UYHU NPOBReMH (NApHUKOE PEHTIGHCBITE Thum P wAna TR0, PEHTTEHORM | AUaNoINTYBM U PannoaKTUBHOCT,
egexm, 030Ho8a Oynka). ) ‘ ey, MYTTTUMESHAHN W3oTOMM
* 3Hae MACTOTO Ha Te3M STLHEHUS B CrIeXTbPA PEHTTeHOCTRYKTYPE | NpOAyKTH:
Ha EeKTPOMArHNTHYTE BLAHA ¥ NTOCOVBA HaHanus xoriorpamu, Xumus
TEXHU XaDAKTEPHI USTOMHILH PEHTTEHOBY CHUMIG | Onassae wa
+ ONMCBA KAYECTBEHD HAKOW 33aMMOAENCTBIR ¥ CSKTDH, CHaMiot | OKonkaTa
Ha ITbYeHisTa C SEILECTROTO U 0T eneKTpoHeH cpega:
NPUTIOKEHNATa vM B BronorusTa, MUKDOCKON. Wanonssa
MenuLMHaTa v TeXHONoMmuTe ' 3HaHuA 38
CTaHAapT 1IL.5. Canpaga hormoenekmpusrus | 5. CBETNMHHN KBAHTH U BLNHOBH CBOWCTEA Ha YaCTLMT CTposxa Ha
ecexm ¢ kearimosama npupoda Ha + 3Hge, Ye CIBTIIMHATA Ce UAITHYBA ¥ e, | Kowcrara wa 8elecTeoro,
ceemnunama, a dughpakyusma Ha - {cboToHm) > MOMTLAA Ha KB2KTd flna, eneprys Ha “30ToMM,
leli:l;?f::mu;{z ;:nnoeama npupoda Ha + Onucsa npuHUMna Ha JeicTame Ha oToKNeTKaTa ?T(zl?::;enn a EHEPW.MHM
: NPUIOKEHHETO Ha OTONPUEMHULMTE abora, B UITOHHILH,
Npunara (oTonHaTa TeopA Ha caeTiiHata | * MpuAara ypasHerVeTo Ha Alinuiaiii 3a oToedekTa }F.')Ibo B e CBBPEMEHHY
?ZSZZC::?;:QH;?;OWEH a * 3Hae, 4e NPU MUKDOUACTHLMTE C8 HabIIoAABET BHAHCEH porl TexHonori 3a
] MHATa, TaKka u ABMEHUA, KATO AUBDEKLNSA Ha BIIEKTPOHU U HEYTPOHM OT nony4asaxe Ha
MUKDO4ACTULINTE, MMAT [BOICTBEHA Nipvpcaa . | KPHCTaNM, KOETO 4OKA38A, Ye Te NPUTEKEBAT U BLIHOBY marepuani
(ebnHa-yacTiya) CBOWCTBa
*XapaKTepuanpa MuKDOUACTLNTE C BbHY Ha [1b0 Bpoitn (Gés Mrichopuarhka:
topumyna) : u3non3ea
MHOPMALMOHHM
Hil. OyaxBanu pe3ynTaru . IV. YueBHo ChbpXaHue (TeMH, TIOHSITUSL, KOHTEKCT 1 AEHHOCTH, MEXIYNpELMETH BpB3KM)
fAppawa OyaKBaH# PE3yNTaTit Ha HHEO yyebHa OyaxKBaHW pe3ysivaTi 1o Temu OCHOBHM HOBH KoHTekeT Mexaynpeamet-
yueGHoTo nporpama : NOHATHR [eAHOCTH Hil BPB3KK
ChAbPXaHNe )
V. Cranpnapr IV.1. ObscHsga uamsyganemo u 4, ATOMY 4 aTOMHY NPeXoau. KsaHTysaHe Ha TEXHONOMMM B
Orartoma | noamblyaHemo Ha GOMOHY U A33ePHOMO « Wariara Ha KauecTBeHo pasHulle Mofieria Ha Bop 3a eHeprusTa, oByvetmero no
Ao UATBYSEHE C NOMOWYMA Ha KeaHMOR Modes BOAOPOAHUS aTOM KOHCT@HTa Ha tuamka
KocMoca Ha amoma, ) + OBsiCHABA CRIeKTParnHATE Cepvi Ha BOAOPOAHIMA aToM C PupnGepr,
+ OBACHABA CMIEKTPUTE Ha WarTbuBaHe 1 Ha NPEXOaW MEXTY EHEPreTUYRU HBA CrexTPania Cepus, ®unocodus:
- NOfMbLLAHE HA BOAOPOAHVA 2TOM » Onucaa Hal-BaXHUTE. YCNOBUR 3a rerHepupaHe Ha NasepHo CTIOHTHHO ¥ Tnena svgeo Cabpasa
+ Onucea NpUHLKNE Ha nasep fibuerne CTAMYNUPEHO puynmu; CTPYKTYDHM
U3msyBane YyacTeyea B PaBHULLE W
Crangapr IV.2. Onucsa cbcmaga U OCHOBHU 2. AToMHO Afipo., - LMCKYCHY,; hopmu Ha
XapaKmepUCMUKY Ha amoMHume #3pa, + Pasrpanviuasa cTabunkin u HecTabuntv sigpa u Creuuduira Yanonsysa ChllecTaysaHe
npomenume @ paduoakmusHume 3pa, XapaKTepuanpa sigpata ¢ eHeprvist Ha Bpb3KaTa U Macos EHEPIVIA Ha maTepuani ot Ha MatepuaTa ¢
npunoxexuAma u Guonoauuromo dedcmete pedext BPbL3KATa, Macos WnTepHeT 3a Hal- €4VHCTBOTO Ha
Ha AGPEHUME TbYEHUS « . + GOPMYTMPa ¥ UINOIIIBA 3AKOHA 38 PARMOEKTUBHOTO fedexT, epuon Ha | HoBA UHGOPMALWS, | MaTepuan-ua
+ 3riae CbCTaBa Ha aToMHOTO AAPO.V pasnasaHe nonypasnanasxe, NMoceuiasa CBAT U
OCHOBHWTE CBOWCTBA Ha SAPEHUTE CvNK + OMUCBa MIMEHEHUSTA B aTOMHWTE Aapa npu anga-, 6eta-u | norbikara Ao3a, nafopatopuy n passUTUETO HA
« PasrpaHuyasa BUACEE RAPSHW ITHHEHUA U rama-pasnanaxHe pe#, EKBUBANEHTHA | enexTpoLieHTpanu; Beenerara
CpasHsBa NPOHUKBALLATA MM CIOCOBHOCT 1 « XapaxkTepuavpa Guenoruukns egexT oT AoHuanpalinTe £,03a, CUBERT, MogroTes
AOHUINpaLLO ASACTBYE MbueHun HEYTPUHO # pecepat. WUcTopus v
+ 3Hae NpeaHasHa4eHNeTo U NEVHUMNG Ha AEACTBYE Ha aHTUHEYTPHHO L{WBNITU3ALMR:
["airepoaus Bposy Orunra
Cranpapr IV.3. CpasHfisa npouecume Ha 3. Ainpenu peakumu , BUSHUETO Ha
dereHe Ha ypaHa u mepMogdpeHug CUHMe3 « Onueaa peakuuATa Ha feneHe Ha ypaHa KputiuHa Maca, uanHuTe
om 2nedHa moyYKa Ha MAXHOMO NPUNoXeHue + 3Hae npuHLMNg Ha [ieACTBUE Ha RAPEHUR PeaKTop ¥ MepruTe oborateH ypaH, OTKDUTUR BBPXY
# AdpeHaima exepeemuKa U onassanemo va | 38 DPanMaLMOHHE 3aLMTa HA ARPEHUTE LEHTpanM aKTVIBHA 30HA Ha pa3BuTvIeTe Ha
oKofHama cpeda . + Y3Bpossa Han-BAXHATE YCIICBMR, NPM KCUTO € BLIMOXEH peakTop, AgpeH obuiecTBoTo
+ PaarpaHiyasa RApEHN PEAKIWA Ha flenere . | FAPEH A TEPMOAZPEH CHHTE3 CUHTES,
+ luckyTupa npoBriemyTe NEv TEPMORAPERUTE PeaKTOpH 1 TEPMORLPEH CUHTE3




Ill. Ovakeanu pesynrarh ChA| 0CTH.
1V. Yuebro ; %
P ey PXaHKe (TeMH, NOHATHR, KOHTEKCT W AeiH MEXAYNpeMeTHM BpbaKu)
Joanone’ pai y' OuaxBanu pe3ynTaT no Temu OcHoBHYW HOBYM Koutekct u MexaynpegMer.
e TNIOHATHA DeiAHOCTH HU BPB3KK
5§zp;gme u Oasa npumepu 3a yacmuyy, . Onu;aa HSKOW OCHOBHM CBOWCTBa Ha KBapkuTe U fasa SHTUHaCTHLM
e 5a nef;u Om KeapKu . TIpMMED 33 HACTULM, KOUTO Ca M3rPadeHu OT KBapKn CUIHO ,
Va PeACTasa 3a ChBpeMeHHaTa ~* W3bposiea (hyHaaMeHTanHMTE BIaMMOREICTBIA B NpUpopaTa | B3avMogelicTaue (neqa supeo
i qua;m Ha eeMeHTapHUTE YacTuum ¥ CpaBHABA TAXHATA CUITA (MHTEH3WBHOCT) cnao ‘ thiunmu
* 1lo3HaBa pyHaaMexTanHuTe A ;
e 83auMogeicTBue Yuactea B guckycum;
« [pasu U3B0AM 38 EOMHCTBOTO U i
MHOroo0pasueTo Ha Matepuantus cesT ;arepuanw iy
HTEepHET 3a Hait-
Crextpanta HOBa UHbOpMaLns;
' Knacu
Crannapt IV.5: Mosnaea cugpemenrume 5. Esonioyusn na ape3nte« caems:c':(: e :nogﬂe;u o /!
) T:
acnexmu Ha epbakama Mexdy uauxama va | - Cpasusisa NONOXEHUETO Ha JBE3NTE BHPXY Avarpamara Awarpama “cnexTsp | ofcg 325 s
MUKpOCgerma, acmpocusukama u “CNeKTbP-CBETUMOCT CBETUMOCT', IMaBHa (mn;'o eopnﬂ
;gzn;zzz;u‘:rgn:u(;somouun Ha 38e3dume, - TloaHasa BPb3KATa MEXTY MACUTE Ha 3BE3OUTE U TSIXHATA nocnenoear'ennom BBL3IMOXHO);
. esoniouns ly ' '
. pOTO3BE3A], MNogrotes
egoﬁam og:::ﬂsa Ha eNeMEHTapHO paBHulLe M3nonaysa (Ha eneMeHTapHO HUBO) TepMORADEHITE 3BE3MW MUraHTH U pedepam
LY Ha geafuTe peaynu 3a obscrieHue Ha eBOMIOYMSTA Ha 3BEaoUTe CBPBLXTUIaHTH,
- fa No3HaBa CYPYKTypata Ha Beenexata 3Be3u LXyKeTa
- fla wma npescTasa oT ngeure 3a 6. C8eThbT Ha ranakTHKuTe, Genu fprymxeta ’
Bb3HWKBaHETG Ha Beernerata. - Wmanpepcrasa or knacudmKaumMsTa Ha ranakiukuTe HEYTPOHHU 38830K
- Onuesa eneMeNTapHo CTpykTypaTa Ha BeeneHata {nyncapu) u JepHu

- Vima nipescrasa 3a TeopusTa Ha ropeujata Beeneva
Onpesena PascToRHUR [O ranakTHiks Upes 3aKoHa Ha
Xubwn '

BYTiKi, BURoBe
ranakTiky, #epap-
xu# 8b8 Beenexa-
Ta, PeNUKTOBO
HarbysaHe, Fonam
83puB,
KOCMORIOTVMHY -
MOferH, oTBOpeHa
 3arsopexa
Beenena

fppa Ha
yuebroTo

Wi, OyaxkBaHu pesynTaru

OuaKBaHy pe3ynTaTi Ha HUBO yuefua nporpama

VL

¥ u3cnens

ChAbpKaHNe

HabnoneHue,
eKCTIePUMEHT

aHe

Cranpapt V1.1, M3gepiuea HabmoOerus U ONUMU, NPOBEPREA BKCNEPUMEHMAEITHO hLBLNHU 38KOHOMEDHOCTIL.
« W381piIBa CAMOCTOSTENHO MPOCTH BH3UYHIA OmMTH 1 0BACHABA NOMYHEHUTE PE3ynTaTH

Crarpapt VI.2. Msebpuea nabopamopeH excnepumerm, obpaomea noflyuexiume pesynmanm U gu npedcmass mabnuyHo U 3paghudHo.
+ [leMoHCTpypa yMeHus 3a paboTa ¢ nabopatopHm OnUTH NOCTaHOBKM Y Ypeau

-Vanonasa pasnuaHi MeToam 3a obpaboTka v npesCcTaBsHE HA BKCnepUMEHTanti peayntam
Crangapt V1.3, Manonsga npocmu (huaudHU U MamemMamuyHU MOOENL, R20pUMMU 38 peliagaHe Ha 3a0ayu U npabnemu, u3sauYe UHGOPMaLUS om
DasIILIYHL U3MOYHULY, BKITICYUMENHO ChC CpeaCmeama Ha UH(POPMAULOHHUME MeXHONC2UL.

» PellIaBa n3unCIMTENIHY Y Ka4YECTBEHN (hranuHn 3anakm

+ Mpuriara ayueHi 3akOHOMEPHOCTU U IM3UYHM MOJENH B CTHAAPTHY CUTYaLMK
Cranpapt Vi.4 O6obusasa pesynmamu om uacredeanus U npagy 300U 3 NPUYURHO-C
« [leMOHCTPHDa YMeHus 3a abCTpaKTHO MycnieHe, 3a U3N0N3saKe Ha aHAN0MM U Npasee Ha obobLuerys .

6ACMBEHY 6pbIKY 816 PUILIYHU ABIEHUS.




V. CIIELUHOUYHH METOAH W @OPMH 3A OHEISIBAHE HA HOCTHKEHUSITA HA YUENH-
KA.

3a oueHsBae Ha OUAKBAHUTE PE3YNTATH HA HIBO TeMa M HIBO yyebHa uporpama ce is-
HOM3BAT HHOAXO S '} pagnuroHnn 1 ChBPEMEHHI MCTOJAH H (])OPMH. Tyl( HpeUIaraMe naKoH
HPUMEPH 34 TX:
* Peupostyutipaie Ha 3nanus B Gecela Wi MHCMeHo.
llpunep: [lonydasane Ha OTIOBOP HA BLUPOC KATO:
Kou ycnosus tpaGsa a Gbaat isirbinenn, 3a 4a ce HaGMIOAABA SBAEHHETO 1HIHO Blyi-
pewto orpaxenne? Jlaitre npumepu.
* Tecr:
TIpuatep: 3a KOIKO CEKYHU CBETIMHEH CHIHAN ULE HPEMIHE 110 0CTa HA CIHKIEH0 BIAK-
HO ¢ abokuia 10 km n noxasarest wa upegynsate i = 1,57
a)5.10%s;  ©0)5.104s; 8)5.10%s; r)5.10 s,
* Pernapane na TpeHMPOBBLUHH M TBOPYECKH KAMCCTBEHM M KOJHYECTBEHH 3 ;
AIpuntep: CBE1IIMHER JIbY HPEMHHABA OT BB3YX B CTHIUIO € OKA3ATEN HA IPEUYIIBAHE /1.
Hamepere npu Kakbs bIbJ1l Ha 11aJ1aHE OTPASCHIBIT W 1IPEUYIEHHAT JIbY €A B3AHMEO 1ICPHEH-
IUKYASPHH.
* YMeHUs 3 W31araHe Ha (JU3MUHI 3HAUMS HOA Popmata Ha ece:
[puntep: Siapennre peaxropu, onassaneto ua oxojnara cpena v AEL] »Kosnonyii®,
* Msrarssue na oruer 3a nposesien naGoparopen excuepument. OGpaborka Ha Aau —
TabJIM4HO 1 IPaHYHO IPEACTABIHE HA HONYUEHNTE PE3YITATH.
IIpusep: Oupeeinsne Ha MOKa3atelis Ha HPedyllBaHe Ha BOLATA.
* Y4acTne Ha yHeHULNTE B CEMHHAP 1O IPEABAPUTCIHO 3a1aeHa TeMa,
Hpuaiep: TIpunoxesneTo na gasepire B MCUHUHHATA.

VI, METOAMHYECKH YKAZAHMSL 110 NPHIATAHE HA YUEBHATA NPOTPAMA.

Hopaau orpannyenns 6poii wacose ce Hanara ofieKuaBane Ha M3yuaBaHUs HOHITHEH

auapar, u3y4apaHure siBjteHus U 3AKOHOMEPHOCTH. LIBJ]T'(I € y‘lCGIIOTO CbAbPKAHIIE 4a CTAHE

10 — JOCTBUHO 38 YUEHHLHTE.

B remara ,,Pasupocrpaneniie, orpaxkenue U HpedynpaHe Ha CBETIMHATA® ce 3atbaGoua-
BaT H PA3UIMPABAT 3HAHMATA M YMEHHATA 1]0 TEOMETPHUHA OLITUKA, YCROEHH B OCHOBHATA
creren Ha 00y4enneto. 3abi00UABAHETO € B KOIMUECTBEHO HAIPABIEHIE — 4pes BLBEH1a-
HE Ha XapaKTePUCTHKATA NOKasaTe) Ha npeuynsane u GopMyiupane Ha sakona Ha Cuesnyc,
PazunpsBat ce 3HAHUSATA 34 LIBJIHO BRTPEILHO OTPANKEHHE, 33 PA3HOOOPABHITE 1 PHIIOXKEH S
HA U3YYABANMTE ABNCHUSA U 3akoHOMepHOCTH. JOU3rpaxaar ce ymennara 3a HabwoueHus n
H3MEepPBAHMSL. (

Buainosure cBolictsa na cBeTIHEATA CE IHOCTPUPAT © ABIEHMATA ETepdeperLs n aud-
paxuus. Te ce pasraexuaar na kadectBeno pasuuiye. CLIOMEHABA CE KOXEPEHTHOCTTA HA Bbll-
HHTE KATO YCHOBHE 3a HAOIII0/aBaHE Ha ABICHIECTO HHTEPEPEHLILT Ha coeTnuaTa, M3Hoj-
3Ba C€ UIPHHUMIILT Ha XI0HIeHC 32 00SCHABAHE OTKIOHEHHETO Ha CBETIHHATA OT HPABOIIH-
HEHHOTO M pasnpocTpaHeHue.

U3syvasanero na BLIHOBHTE CBOHCTBA HA CRETIHHATA O3BOISIBA 1A CE BLBEAC HOHATHETO
CHEKTBD. Pasmieskuar ce pasinniHiTE BUAOBE CLEKTPH H HA TA3H OCHOBA CE CPABHSBAT TPUTE
BH/1d M3TOUHUIIM HA CBELIIHHA — TOLIMHHY, JIyMHHECUCHTHI 1 siasepun. Pasbupa ce, no 1o3u

OnNn

HauHH ce pé’jK’bCBa BbB BPEMCTO H3yABAHETO HA CBOHCTBATA HA JABEPHOTO JIHUEHNE OT U3y -
YABAHETO HA NPHHLIMIA HA PaboTa Ha Ja3epPUTe; HO TO3H TTOAXOM H3IIEKILA HO-HOUXOMAUT
npu octpun geduunt Ha yueGuo speme.

C v3ydaBaHeTo Ha yITPABHOJIETOBHTE, HH(PAYEPBENIITE, PEHTICHOBHTE JILUH H (POTOC-
(pEKTa CE LONIOTBS BPEXOLA KbM Pa3IVIEeKAAIC HA MUKPOCBETa. Y UCHHILNTE Ce 3ato3naBar ¢
HErOBHTE CTPYKTYPHU PABHIIIA, 0COOEHOCTHTE HA KBAHTOBHTE 3aKOHOMEPHOCTH, HA KOUTO
ce TIOAUMHABA LTOBEEHHETO Ha MiKpoobektite. Hisncusna ce sHaueHueTo M 3a obacunsance

 cBOMCTBaTa Ha 3'cl06HK'LUISILlll/I'1'C HH MAKpPOCKOIIMYHH TCiHa 1 MllOl’()()pOﬁlﬂl'l'e UM TIpRITOXe-

HHSL B CbBPEMCHHUTE EHEPreTHKa, JIA3CPHH TeXHOJMOrHH, HPHIOKCHINTA HA HOHU3HPUALUNTE
JIBYECHHSE, a CHILO TaKa M HA ChIIbTCTBALINTC ' ll|)06JICMH (CKOJI()J‘H‘JHI[, HPABCTBEHO-CTHY-

’ - HHA H Llp.). Konnuecrtsedure pastiexaanust (K’d’l‘() €€ M3KJIOUU 3AKOHDBT 3a-PaAHOAKTHBHOTO

pasuazane) npakruecku orebersar. Tril karo B Mexannkara (8. Kiac) He € BbRCIACHA BEJN-
yHHATa KMIYIC HA TAJIO, HE € Bh3Mokno gopmynara Ha Ao Bpoiti ja ce upeucrasu 8 00-
it i BuiL. O6sieKdaBa ce M H3y4aBaHeTo 1a ejeMenraprirre yacruun, He ce usyuasar ycxo-

Ly pUTENIMTE W CPpCUACTBATA 34 JAETEKTHPAHETO UM. BHumanuneto ce C'bCpCll()‘l‘OllaBil’ BbPXYy HAN-
) 06LU,21T21 cxXema Ha I(Jla(.‘H(plril(&lLIH}l'l"d Ha 4aCTUHHTS I BbPXY q)yimaMeu'raumn'e B3AHMOIACHC-
. TBUsL.

B temure ,,EBoitonns va 3pesantes v ,,Ceeres T Ha [aiakTukure’ ce 0ChUIECTBIBA CBOC-
obpasen CHHTE3 HA 3HAHNUS OF IUIATA W3yYeHa A0TYK PH3HKA, 33 1a Ce HOCTHIHE J0 ChBpe-

- MennuTe npoleMu npu w3ydapane Ha naii-kpynnomamabuirre obexn sbs Beenenara. Io
" 034 HAYMH CE JAONPHHACA 32 [IOCTHIAHE HA €AHA OT LejiTe ia 00yuenueTo 1o (husnka —
o opmupane Ha maii-o61a, HO BCe HAK CHBPEMEHHA (DH3HYHA KAPTHHA 33 CBETA Hd MHKPO-,
- ‘Malcpo- M MerapapHHIe. . ‘

Tpu pasnpenenenne Ha yueOHOTO BpEME YHUTENST IPEABINIA H uacose 3a aboparop-

: 20 . ¢ vEYTRETHWE
" HU YHPAKHCHHL. ﬂ,LlpOTO ,,1‘136”101161'1”6, CKCHEPUMEHT W UCIICABAHE M CbOTBCTHHIC MY

crangaptu ca 06].“” 34 HporpamMara ¥ Kopeispa Hall-TACHO C KOJOHA ,,KOH’!'CKCT U JACHHOC-

- ti* or TaGnuuara. JlaGoparopHuTe 3a1aun ce HOAGHPAT BbPXY OCHOBHM TeMU 0T yueOHOTO
' ChibpaaHne, ChoBpA3HO HAJHURATA MaTepuanua Gasa. Upes 19X ce pasBuBar yMeHHs1a 34
~ exciepuMeHTaiHa paGoTa LPH ClIa3Bane Ha upasilaTa 3a Ge30HacHoCT. 3a 10CTUraHe Ha

OYaKBaHUTE pe3yJITaTi 0T TOBA AP0 €A HCOGXO,ZU/]MH MHHUMYM 4 vaca J1a60pa'r0pm1 yupax-
HCHUA. .

,Me)l(uyupeuMeTHme BPb3KU B KOJIOHA 6 ce OTHacCsIT 3a naiara uporpama 1 He OuBa a ce
THPCH XOPHIOHTANHATA UM KOpEeHatug ¢ sapata i craiiaprare.



YYEBHA TPOIrPAMA

no OU3NKA 1N ACTPOHOMUA
X KINAC,

BTOPO PABHWLIE

L. OBIMO IIPEACTABSIHE HA YUEBHATA IIPOI'PAMA.

1. Cboiacuo ¢ yuebHust mia, koraro yaeOuust npeamer Pusuka u acTpoioMus € 1po-
(puipam, B X Kiac ce u3y4asa ¢ MHHUMAJIEH XopapuyM o1 144 yuebun yaca roguino.

2. YueOnara nporpama e paspadoresa 7aKa, 4e 4a BIINOUBA 001032 bIDKU TENH U MUIIH-
MyM 3a X nac ot | pauniue (1/4 ot yueQHOTO BpeMe) H 3HaHUs, YMCHHUS # OTHOILEH,
CBBP3AHU ¢ MexaHnnuHure spneuus (3/4 or yyebuoro epeme). 1o To31 HAUHH c€ Ch3laBa
€1Ha JIOCTAThUHO 3/1paBa 0CHOBA, BbPXy kos1o B X1 1 X1 kitac Morar sa ce H3yHar 3aubjibo-
YEHO KAKTO OCTAHAIMTE PA3Uein Ha (H3UKATA, TAKA H aCTPOHOMILITE U actpoisiikara.

3. Joxankoro npoduumpanoro o0yueHue 1o Gpusika B 1X K/1ac € c8bpP3aHO P BCHYKO
€ ENCKTPOMArHTHUTE SBACHIIA, TO BKIIOYEHOT0 B Hero YueOHO ChAbPIKAHHE HE € 1e0bXxoun-
MO YCJIOBHE 38 YCIEIIHOTO YCBOSBAHE HA YUeOHOTO ChUbpiKanue B ipohuinpanoro obyue-
nue B X kiac. Tosa no3sossia 6e311po0iIeMHO BIUIIOUBAKHE B y4eGHH IIPOLEC HA yUCUHUUTE,
KOHTO ca u30pann (pu3uKaTa Karo BropH UPOQPRINpALL HPSAMET, T.. BHAHRTA UM 110 (PU3HKa
ot IX kiac ca Ha paBHuILeTo Ha 0011000pa30BATEIHIST MUHUMYM.

[L UEJAW HA OBYYEHHETO 110 GU3HKA N ACTPOHOMMUS B X KJIAC.

1. YcrosiBane HA OCHOBHYM 3HAHH OT OGUIACTTA HA: FEOMETPHYHATA W BbJIHOBATA OITHKA,
TOIUIMHHOTO, IYMHHECLUEHTHOTO H JIa3ePHOTO JIbUEHHNE; [IPOUECHTE Ha B3aHMOAEHCTBHE Ha
CBET/IMHATA C BEHICCTBOTO; CTPOEXkKA Ha aTOMa; ATOMHOTO SIPO H HA CIEMEHTAPHHTE YaCTH-
un Ha 1 pasnuute, npeasuueno 8 JJOH 3a yuebno cuubpikanue.

2. YcBosnane Ha OCHOBHN 3HAHHA 3d CTPYKTYPATa HA MATEPHATA H Bb3 OCHOBA HA NPHI0-
6HTUTE 3HaHUs 38 MukpocseTa ce Gopmupa pasdupade 3a esonouusTa na Beenenara karo
LSU10.

3. YcposBaHe HA 3HAHWS OT MEXaHHKATA HA MATEPHAIHA TOUKA, HA CHCTEMa OT Marepuall-
HH TOYKH, HA TBBPHO T5710 U Ha (uiyu/ii, KAKTO U HA YMEHH 32 LIPUIAIaHeTO UM HIPU pellia-
BaHE Ha IPaKTHYECKU npodiemu.

4. YcbBbPUIEHCTBAHE YMEHUETO 32 lIPHIAraHe Ha 3HAHHATA B HOBH CUTYALHN, KAKT0 1 32
CaMOCTOATENHO 110jlyyaBane 1 yChbRHPLUCHCTBANE HA (PU3HUHY 3HAHA.

5. M3rpaxjiane U yChbBLPLLEHCTBAHE Ha YMEHUSTA i HaBUUMTE 30 pabota ¢ (uspuny ype-
UM U anaparH, 3a H3MepBaHe Ha (QU3uUHU BEAMYHHU M 00paborka Ha OHMTHH pesyiTalH,
BKJIHOUHTENHO YPE3 NPECMATAHE HA eKCLIEPUMEH TAJIHH IPELLKH,

6. PazBuBane Ha MHTEpeca KbM (JH3UKATA H HEHHMTE NIPUAOKEHHS KATO HEOOXOUHMA OC-
HOBa 3a Obacara HpoeCHOHAIHA pealH3aLns.

7. JousrpaxiiaHe Ha €AEMEHTH OT CHCTEMATa 3HaHM 32 ChBpeMelHaTa (PU3KiHA _S_::-
Ha Ha 3200HMKaJIALTHA HY CBAT H €KOJOTHYHOTO PAaBHOBECHE B HETO.

8. dopMupane Ha AGCTPAKTHO MHCIEHE YPES HIUOM3BAHE HA AaHAIOTH, LpaBene Ha 0606-
LIEHUS U M3TPaXKIAHE HA (PUIMUHH MOJEIIH.

82

5 Z s g
2 @ o £
- . = b3 2 ¥F = 5 T
3 e . : * %+ = o & @
88 (8.3 Bsg, s¥s ¢ §.8 3¢, 5.8% ¢
€8 |583s505¥se33Es 588 fEiECEcsi s
[~ x n X o= I [=4 ki X
= 83308583852 Tx SdoBLbaI8SEERER
= ggesgFe 858 Sapcegd 3218858 FcH8
2 Fsegpo:pdgagis §98a222885859884
b oot @ o
o = X o T x . [= o
- i : gz = § = . B
o B % . I§ol «2E £E ¢ Bxs ¢ I g
5B E o r TEog@ WTMCMO%E.OW L = 9z 3
:e Co8 H5xELC F6ZFEL.ogESEsS3EelZ._vdwms 2
B IBi. 80g;pyubslRneteie iiaioEszBins
@ Q = "2 F3 T oo 38 535388 2
38 sX8 BgEEXZS8o T, b3 038933302a3888 s
= = o380 gSZEREE WPMOXGWMWPEBGD.DGOHW
v.cswwwwmmv,ﬂw.xs.wum [ EnZed o258
saif8zso8p85852858985952385588888¢8
. © e ©
d g z < z = =
a2 3 = 2 S o - D o =
o [ D r mo Wa 4 © 3 o = ] =
o mp-pm = X [ d = T Wu.nw E T
“m 52¢88 38 a2 3 Hmm = £ 3 5 £
SodE g m. M., s S=soa
HW mmmdﬂm W_.m mam ..mmw. HHMH%H%B, o
8o 560 $835% S5Ts8 PEZh ReE3Beszeg
55° Bcgkgtple 8398 5038 =53E2E3858
Qg © Q m.m cxz e xh
2 oE g3 @ nIse EFE E3egd
&l E88gc533C¢ ZEBpdsRogg 84838388
£ o
o c
@ O
g £ ] 2 g < g o
g e & % 5 Fog 2 . 8 s
[V
= e g 2% § §:g: B 55 - 3
[5] = g ~d
y 3 8 2% 2 oI 2 =3 3 5 o038
2 @ € 5 a RP=3 51 e =3 e
= Avw © mm = c2g «© ey W WTM
g = E o34 ® XE © & B3 28¢g
8 3 § 83 g Fg e g & Sagg
= 2 5 a =g = w03 Rz
Bl = g 52 HW ..msm.w a SR w© M.W.m
i3 5 3 8 se8 £ sPE 598
=|$ ¢ ¥ 8¢ ESE e 28 BEgoe ¢
=l e ol &£ o =4 FE 8 = Zgm mamw m
mm 52 = O,W.b [ 2eqH o 2. = [
HE 2% 38 586 3 3% Ez 8¥3 25%% ¢
= Q. x L G o = x
Slw g8 Ik o ke Xs 0 = m m.... z
ol s @lo 8§ = ® =%
g|z 5 3% fg5 § gffgf:  gRE BERE §
axF B « & W =3 a0 “EE = g o 2
Hh T2 :° B:3gs gieicd gfiii sist
z o 8y BEFTE 9gQRILogz Exfmwm T8 =
€l z D O o a =a o w M%mnsw =Ny - o a8 o
= 9 e = € < Saoffr 3R &z nmmo 2@ ] %
=K 23 8 o le g o 2533 3 e SEE g
| & ad =3 P dxzcPIFTREIEZ =08 2d3s
5|8 %% 33 FrgEgiifegff zse: Egaz ¢
H g z& I8953385g=S0F o753 8208 @
x p I BegicQeBZIR o T 8=8 ez ¥ 32
] - W BMWHMTHWD.&WMBW nExsE_g523 8
L] [ @« = D
5 5 gof J3RiBoIeisEpRif SE.8FsipE
: § 295 goscopzesazgast sifgfosig &
5 e [ x w s o = © T 0 < ¥ © L]
= §52 %%mmmmﬂpamwm%m..l ummmMMWnaM 4
Q - 2 a £ Feoo:cbEmwigego mewram T
3 e 13885885853z BEfzt: FzEifzifsg B
3 : KmmmmmmmWWmmmmwﬂomm d8sgtesae &
] | i T @ = .
= ? _LoCReO0BT R O RTCgESE sTEVET0C0F <
«© % o W
23 P g 2 = Sy wma
=3 s EE¢ 8 $3 e obedB
Eg 8 357w :8 a2 EEgEeExToX
H S f3f; gpi 23 s88BsifEes
& 2 SO F a g SN - < B T F
Sc & 85238 3Keve = ExSnEB8 8883
2w .%UGMUHWMNW m am Shos3o z >
8z - R EEEE] EXe 391Gz TScEs
O > 0o xF ?E @ X o © & fe Q. >
ZlEe EEgonEE3Ro=8ERE a5 CFfo=x=s38
R4 - Efe=8g52 s8fga cog26EE g
Gl S > B xFRTRISSRZTZE MRM&MBD%Y%Q%
el o §38¢¢853385883 ;252882888 ¢E
e @ E§8 5% eEEsSTZTEZC X WHpMpale.
8lz = wamnnmmc 5 mHHHBPKBbownmmm
- e S58gs3sggaroegngapEragpgogEse
4
o~ war
o & =
o9 -3
mumne 3 £
Tiew T A g * a
AR




Iil. OuaxBanu pesynvaru IV. YueGHo chabpxKanne (TeMH, NOHATHS, KOHTEKCT ¥ ABAHOCTU, MEXAYTIDEAMETHM BPL3KM)
fAnpa va O4aKBaHK Pe3yNTaTH Ha OyaKBaHU pe3ynTaTH no TemMu OCHOBHW HOBH Konreker u Mexaynpegmer -
yy4elHoro HUBO y4ebHa nporpama : TNOHATUA ZAeHHOCTN HH BPL3IKU
ChAbpxa- :
HHe
+ Onvcaa KayecTBEHO U KONH4ECTBEHO Bpb3Kkata Mexay pabota u kuHeTHIHa HEKOHCEPBATUBHU ABMKEHME Xumun n
eHeprus : onnm; Cubupa onurHo Oflassane Ha
» Pazbupa, 4e noTeHUmManHata eHeprus XapakTepuanpa MeXaHUyHa CACTEMa, B TPaBUTaLMOHHA CUNW, NDUNOXEHN B | OKonHaTa
KOSITO AEACTRAT KORCEPBATUBHM CHIN noTeHumManHa eQiHa Touka cpepa:
+ CpasHsBa YCNOBMATA 3 3aN1a382HE HA MMNYIICA W HA MEXAHUYHATE eHeprUa eHeprus, 8TOpa [Jlokasga ornutHo Wancnssa
+ lpunara 3akoHa 3a 3anassane Ha BHEPTMATA NPU OBVKEHUE HA TANO Briuso B0 | kocMudecka BEKTOPHVIA XapaKTep | 3HaHuA 3a:
38MHATa NOBBLPXHOCT M Ha KOCMUYECKH Tena CKOPOCT, €NacTH4eH | Ha BTOPUA NpuHUMN | cTpoexa Ha
+ Onvcsa KOnW4ECTBEHO abCoMOTHO HEENACTUHEH YAEP U YENeH aBcomioTHO W HeenacTuueH ynap | Ha MexaHvkata BEUJECTBOTO,
enacTu{eH yaap Ha zise tena Habniogaea, n3oTon!,
W3BbPLLBE U EHepMitkn
5. PaBHoBeCYS 4 JRIKEHHE Ha TELPAO TANG. Pamo Ha cuna, OBRCHABE ONUTY, M3TOUHUUM,
* Paarpanuasa nocTeNATENHO ¥ BLPTEIMBO NBIKEHME HA TRBPAC TANO MOMEHT Ha Cuna WITIOCTPMPELM ChBpEMEHHH
* Mpunara ycrioeusTa 3a paBHOBECHE Ha TBLPAO TAMO MPH PEABAHE HA 335341 | CTIPAMO OC, UHEpUEH | 3aKOHMTe 33 TEXHOMOMM 3a
* Onicea KONn4eCTBEHO BLPTEHETO Ha TEBPGO TANO OKOSIO HEMOASMKHA OC KATO | MOMEHT, KMHETHYHA | 3anassave 8 marepuanure
M3TON3Ba KaKTO AXHAMUYEH, TEKa Vi HEPreTHYEH MOXOR eHepruA Ha BbpTeHe | MexaHukara
6. 3aKoH 3a 3ana3Bane MOMEHTA Ha HMNYIICA . ®unocous:
+ Pasbupa, Ye MOMEHTLT Ha UMRYNCa XapaKTepusupa BbPTENMBHTE [BVKEHHA | MoMeHT Ha uMnynca Caupasa
¥IMa BAXHO 3HAYEHWE KAKTO B MEXaHUKATE, TaKa N BbB (PUankaTa Ha CTPYKTYPHM
MUKpOYaCTULMTE pasHuwa u
+ Mapa3nBa KOMMECTBEHO MOMEHTE HE UMMYACA Ha MaTePUanHa TOuKa u $opMu Ha
MOMEHTA Ha UMAYNCE Ha TEHLPAO TANG CripAMO oc (663 Aa M3NOn3Ba BEKTOPHIt ChbllecTBYBaHE
BESMYMHM) . ) Ha MaTepusTa ¢
* CpasrinBa YCroBuATa 33 3ania3eaHe Ha MMNYNCa 1 Ha MOMEHTA Ha UMNYRCca 1 ©QMHCTBOTO HA
00ACHABA KAYECTBEHO ABAEHUA OT BCEKWINEBUETO CbC 3aKOHa 3a 3anassane Marepuan-us
MOMEHTa Ha UMnynica Habniogasa CBATH
Craupapt V.2. Onucsa 1. fiBvxeHue Ha naeaneH daywa. Tokosa MMkMs, NaMAHEDHO 1 paIBMTHETO Ha
Qdsuweruemo Ha udeanen v | * Onucsa ABUKEHHETO HA WaEaNeH MNYUA C TOKOBM JTMHUM M TOKOBW TPBOHM Tokcea Tpua, TypBynexTHo Beenewara
Ha 8UCKO3eH rIyUd o + Tlpunara YPagHEHWETO 3a HEMNPEKLCHATOCT W 3akoHa Ha BEPHYNA ¥ OBSCHABA'C | NaMUHapHo 1 LIBUKEHNE,
» Paarparyyasa ugeaneH o1 | TAX BKHU eeKTU U NBUNOKEHUS TypbyneHTHo nposepasa onutHo | McTopus u
peane {ucxoser) briyns | 2. Benxenne Ha BUCKo3es tnyun , . ZBWKEHHE, CIIECTBMR OT UMBHNTU3AUNA:
* ObscHABa KavecTseHO M ¢ | * Pasrpariyasa NamiHapHo OT TYpBYneHTHO ABIKEHNE Y 4aBa NPUMEDY 33 KoeduumMeHT Ha YPaBHEHMETO Ha Oruta
NOMOWLTE Ha DU3NYHK TEKHBA ABUKEHNS ) BLTPEIUHO TomeHe, | BepHyrv, onpefena | BIMAHWETO Ha

JlI. OuaxBaxu peaynTaru IV. Y4e6H0 chabpXaHue (TEM, NOHATUS!, KOHTEKCT W ABHHOCTH, MEXAYNDEAMETHI BDLIKK) r -
fAnpa Ha OvaKBaHK pesynratv Ha OvaKBaHu Pe3ysITaTi No Temu OCHOBHY HOBH Kou:rexc*r " i emynime -
yyebHoTO HuBO yyebHa nporpama : NOHATUA fAerHOCTH HI Bp
ChABPKA
HHE

33KOHOMEPHOCTH @DeKTU C | * Pa3bipa 3HAUEHHETO Ha BLTPRLIHOTO ThMEHE NpW ABUKEHNETO Ha DRyWauTe U | YenHo EKCMIePUMEHTAITHO uauaHuTe ;

BAXKHO NPAKTUYECKD TIPY ABWKEHVETO Ha TEBPAC TANO BB Grnywa CbApOTHBNEHHE, koedurLMeHTa Ha QTKPUTVIS BLPXY

3HaueHWe, CBLPIBHN C « punara 3akoHa Ha CTOKC 3@ C1NaTa Ha BbTPeLHO TpHeHe nogemHa cwia, BBLTPSWHO TpueHe past'awmero Ha

[BWKEHWETO Ha Bb3yxan | » ONMCAaa KAUYECTBEHO BL3HMKBAHETO M NPWIOKEHVETO HA BEPORMHEMUUHITE CAMKA | 3@DOAMHaMHUHA Ha TeuHOCT obuiecTeoTe

BOAATA It MDY SBMXEHMETC | (LBvoKeHe Ha GBTOMOGUNY, NeTeHe Ha CaMOneT! U NTULM) CAnH MocrporBsa n

Ha TBRPAO TANO B TAX pa3uuTa rpacum 1 .
onpegens o1 Wudsopmaruxa:

Crannapr V.3. Manaea 1. OcHOBM Ha TGOPHATA Ha OTHOCHTENHOCTTA, } rpathuka cTolHocTH | Msnonasa

octosHume udeu u npunaza | < lipunara ranuneesuTe TPaHCHCPMaLMK Y GOPMYIMPa FaNANeeBUA MIDUHUNN Ha Maca Ha noke#, Ha pranHK UHGOPMALMOHHM

CHOIMHOWIEHUS U OTHOCUTENHOCT penarMBrCTHHEN senumti (Hanp. TEXHONOMN B

33KOHOMEPHOCITIU Ha + Onucaa onuva Ha MatikelicoH v pasBupa OCHOBHKA W3RCH, OT HEro MMIYIC, HEPIUA Ha | MTbTA ¥aro nnowy nog | obyyenmneto no

crheyuanHama meopus Ha » Pa3bipa 3HaUEHMETO Ha NPVHLMNG 38 NOCTOSHCTBOTO Ha CKOPOCTTa Ha TIOKOM, rpacukaTa Ha uauka

OMHOCUMENHOCIMa o CBETNMHATA BLB BaKYYM U GOPMYNMpa PENaTUBUCTAUHNA NPUHLMA Ha penaTMBucTiHa CKOpOCTTa)

* pa3bupa, ye 3aKoHMTE Ha | OTHOCUTENHOCT . eHeprvA. PaspaBoTea

HIOTGHOBATa MeXaHiKka ca « Fpvnara NopeHUOEUTE TpaHCHOPMaLYN 1t PENaTUBHCTYHNS 3aKCH 3a Chlnpare CaMOCTOSITENHO

HENPUAOHHMIA MK Ha CKOPOCTH (TPW EOHOMEPHO BBHKEHME) IEMa {Hanp.

[BIKEHNE HA Tena Cbe « Onucaa KauecTBEHO 1 KONMYECTBEHO OCHOBHUTE DenaTuBuCTAHY edeky: ‘3rauene Ha

CKOPOCTH, Briviakn 30 TIOPEHLOBO CKbCsIBaHE, 3abaBAHe Ha BpemeTo U edekT Ha Jonnep (8 TpHEHETO BbB

CKOPOCTTA Ha CBETIMHETA EAHOMEPHUA CRYMait) ¥ TY UNIOCTDUPA € NpUMEpN scem;'meaﬂm

+ 3Hae OCHOBHUTE WIEH W 2. PenaTuBMCTA4GH UMNYIIC W PONATUBHCTUYHA GHEPrus, :maor \

CNeACTBA OT crieuMantara | * Pasrpanuasa (M npeacTaes TPauuHO) MMNYTICA Ha TANO B KNACUUECKaTa i B f eoCTauvoHapHM

TeopuA Ha omocmennocha penamsncTiHaTa MexXaHmka . CITbTHAUM Y J'HXHOTO

» puRara OCHOBHHUTE » /13pa3nBa KONMHECTBEHO PENATUBUCTUHETA EHEPIUR 1 @HEPMSTA HA FIOKOH 1 :13nonaaaHe \

3aKOHOMEDHGCTH B Hal- paIbupa BpBLIKATA MENTY Maca v eHepst WNeTopuuecko

TUMYHW ¥ TIPOCTH 33 » Tlpunara Bpb3KaTa MEXQY SHEPIMA U MMNYIC W 3aKOKWTE 33 3anaieane Ha palBuIME Ha uaeime

aHanma cryuau EHEPIVIRTA ¥ IMITYNICA NPV ABUXEHKE C PENATHBICTUMHM CKOPCCTA I fa rpaem?quma ,

= » Mpunueu” v op.)
w
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1. QuakBanu pesynvatu

IV. Yue6HO CharbpXanue (Temu, NOHSTAR, KOHTEKCT W AB/AHOCTH, MEXOYNPEAMETH BDB3KN

Fu:(ga Ha Ouaxeani pe3ynTaTi Ha HRBO yyebua OuaxBaHK pe3ynTaru no TeMu OCHOBHH HOBH Koxreuer 1 Mexaynpe
cy:;;::: nporpaMa TIOHATHA ReAHOCTH S/IMETHY
HHe BPb3KK
il Crangapr Il.3. Mpunaza 3axkoHume 3a 1. PaanpocTpaHerue, OTpaxeHKHe 4 NpeuynBaHe Ha Wasbpwsa
Caetnuna | npevyneane u ompaxenue Ha ceemuKama . CBOT/IMHaATa , ' Mokaaaten Ha CaMOCTORTENHO
+ CpasHsBa pasnpocTpaHeHneTo Ha CoeTrmnaTa s | * nde, ve B PaanuHit CpeAK CBETIMHATA Ma Pa3NuHa CKOPOCT | NpeyynsaHe, MuAHo | OMUTA U HaBmoReHus
Pa3nu4HK Npo3pasHn cpean ¥ XapaKTepu3upa cpeauTe C Nokalaten Ha npevynsaxe BLTPELLHO 33 NpoBepKa Ha
» Onincea € MbYM U KOMMNECTBEHO SBNEHUSTE * Yeprae xofia Ha CBET/IMHHUTE MMb4i ¥ NPUNAra 3aKoHuTe 3a QTpaxexme, 38KOHWTE 33
npeyynBakKe ¥ OTPaXexue OTPaXEHUE U ApeuynBake (3akoH Ha CHenuyc) OfTMYHO BNAKHO OTpaxeHue v
» OnpeZiens IPaHUYHUA BIbN HA MLTHO BLTRELLIHO CTPAKEHME U npedyneate Ha
382 NPAMEDN 32 NPUNOXEHUETO Ha TOBA SBNEHNE CBETMHATA; ITbIHO
Crangapr lll.4. Obscraea xavecmeeto 2. BLiHOBM SBREHNA NP CBETNUHATA , WnteHaneT Ha BbLTpetHo '
senexusma ducnepcus, uHmepepeHtus u * Mo3raBa cnexTspa Ha BUOUMATa CRETIMHA M CBLPIBA LBeTa ¢ CBETIMHATA, oTpaxenue v
Quebpakyus Ha CBEMITUHAMA U MEXHU NPUAOKEHUR,| DUINMHY XapaKTEDHCTVIKA HA CBETMMHHNTE BH/HM BHcnepens, pasnpocTpaHeHue Ha
+ OBncHsiBa pasnaraHeTo Ha CBeTNMKaTa o1 + 3Hae, ye NIOKAIATENH Ha NPEYYNBaHe 33BHCH OT [TbIKUHATA Ha NpUHUMA Ha CBETNYHE N0 CNTAYHO
npusma BBHaTa ) XiofireHc, BNAKHO; onpeaensHe
* Baea npocTv npuMepu 3a WTepthepeHums i » Oniucsa xkavecTeHo onuTa Ha HOour 33 Habriogasave Avdpanins, noxasaren Ha
aubpakyms Ha CBeTMHaTa nHTEP(epEHIIMR Ha CBETAMHATA, CBLPIBA 1O C KOXBPEHTHOCTTA Ha | AudpakoHHa fipedynaave;
* VIniocTpupa ¢ NPUMEPU BEUKHM NPaKTH4ECKH BbNHUTE pewerxa,
MPUMOKEHNA Ha BBIHOBUTE CROMCTBA Ha + Orucaa KaueCTBEHO AUBPaKLUATA Ha CBETNHaTa OT [MCTIERCAOHHU U Habrmonasa sbnHosm
cBeTmMHaTa BABPAKIMOHHA DELIBTKE X NOMTYYaBAHETO Ha AUMPaKLMOHEH AvPaKkLMOHHU sBnexun; HebecHa
CrIeKTEP CRexTpH, Abra, panaraxe Ha
» ;'?::: ;c:g::»;m ©fIEMEHTA Y NPeHA3HAYEHUETO Ha KOXEPEHTHACT Gsinara cReTIMHa o7

Cranpapr .1, Paszparuyaea gudogeme 3. Bugose MoueHUs M TEXHUTE UITOUHMLM ABconoTHE YepHo ;Ing;eﬁ:angr?:r: c
USMOYHUYL Ha C8eMMUHa U UNOCMpUpa ¢ * Onitcaa CNEXTUTE Ha UITLYBAHE HA PAZNWMHM UITCYHULN TAND, TONAWHHO AvibpaKuMoHHa
npUMepU KaK cneulbuyHy ceoticmaa Ha dadeHo * Mpunara sakoruTe Ha Bud u Ha CTedaH 3a MaMLYBAHETO Ha HarbyBaKe, peiuetka, nasep u

ITyYEHUE C& U3NOR38am ¢ npakmuxama abCconITHO YepHO TANO MYMYHECUEHUUS, oTokneTka
. Paarpaamaaa TONTIMHHM, NYMAHECLIEHTHA W * NoC04EE NYMUHECUEHTHI UBTOUHVLM Ha CBETIHE H Nazsep, MHTeHInTET

NA3EPHA UITOUHMUM Ha CBETIHHA NPUrOKEHNR HE NYMUHECLEHUUNTE Hal CBETNUHATA, Wssnuva

+ CpaBHABa ITLYEHUATA N0 UHTEHKTET, * MINiocTpupa © NpUMepy NPUNOKEHHETO Ha MA38PHOTC JTEYEHNE B | HenpeKLCHATH, nHopMatus oT

HBCOYEHOCT ¥ CrieKTpaneH CxeTas TEXHOMOMMUTE ¥ MEAULIMHATA VIBUYHU M fIMHERHN | cxemu, Tabna,

* VIniocTpupa ¢ npUMepH BaxHN NpaKkTHuecky cnexTpu DUaNDIATUBY N
NDUNOKEHIS Ha NYMUHECUEHUMATA U HA NIAJEpUTE MYNTAMESMANM

1ll. OuaKBarin pesynrath IV. Y4ebro CLABPMAHNS (TEMM, TIOHATUS, KOHTEKCT ¥ JEAHOCTY, MEXAYNDEAMETHI BPb3KA
fAnpa wa OuyaKBaHH Pe3yNTaTh Ha HUBO yyebHa OuaKeaHu pesynvarti no Temu OCHOBHW HOBU Kon;excr " Mexaynp -
yyebHoto nporpama _MOHATHA PERHOCTH SfMETHM
ChALPXE - BPBHIKA
HHe -

- Cranpapr IIl.2. Onucea xapaxmepHu cgolcmea Ha | 4. WndipauepBeHn, YITPaBHONETORH W PEHTTSHOBH fTHHH WHdpavepsenu ¥ npoayKTH,
uHGpayepaeHUme, yampasuonemosume u + PaarpaHuyasa UH(paqepeeHATe 1 YNTPaBAONETOBUTE MeYU o | YRTPaBMONeToBu XOnorpamH,
PDEHIM2EHOBUME TLYU 86 80B3KA C MAXHOMO HAKOW TEXHW CBOMCTBA ¥ NPAKTUNECKD NPUNOKEHNE MTbuM, PEHTTEHOBA | PEHTTEHOBU CHUMKY,
NPUNOKEHUE U C HAKOU eK0No2UdHY npobnemu » OnMcBa Mony4asaHeTo, HAKOW CBORCTBA 1 NPUNCKEHUR Ha Tpbha, PEHTTEHOBM | CRIEKTPM, CHUMKV OT
{naprukos eqbekim, 030+o8a dynKa). PEHITEHOBUTE [Th4 STbYM, ENEeKTPOHEH
« 3Hae MACTOTD Ha TE3M ITbYEHUA B CNEKTLPA Ha PEHTTEHOCTPYKTYPE! | | MUKDOCKON
eneKTPOMarHHTHUTE BbJTHM U NNOCOHBA TeXHU aHam:

XapaKTepHH U3TOUHMLA )
+ ONWCBa KSYECTBEHO HAKOW BIaMMOABYICTBUA Ha
TEYEHUSITA C BEWECTBOTO ¥ NPUFIOKEHNATA UM B
ByoNoMATa, MeauUMHaTa # TeXHonoruTe
Crangapr lll.5. Cavpasa (homoenekmpuyHus 5. CBETAMHHY KBAHTH H BLNHOBY CBOACTBA HA YaCTAUMTE., KoHcTanTa Ha
ecbexm ¢ kgaHmosama npupoda Ha ceemnurama, | ° 3rae, ye caeTnMHATa C8 WAITLUBA W C8 NOMThLLA Ha KBaHTU naHk, eHepms Ha
a QUGDAKLUAMa Ha BNIEKMPOHL — € ELIHOBAMA (doToHM) 5 ¢oroHa,
npupoda HA MuKkpovacmuyume . + Onucea NprHUMna Ha fecTave Ha ¢0TOKHETK373 n oraenvTenHa
+ [lpunara OTOHHATA TEOPUS HA CBETIMHATA 3a | MIPANCHEHHUETO Ha oTOonpUeMHHLATE paGora, BuMkM HA
obRcHsBaHe Ha hoToedexTa + [punara ypaBHEHHeTC Ha Altniai 3a doToedekra Deo Bpoitn
+ 3Hae, 4e KaKTO CSETNMHATA, TaKa i * 3Hae, ye NPV MUKPoYaCTALMTE Ce HabrionasaT BbiHoBHY
MUKDOMBCTULATE, MAT BOWCTBEHA NPVPoAa FBNEHM, KATO AADPAKUNA HA BREKTDOHM U HEYTPORM OT
(BbMHa-yacTya) KpUCTaIH, KOETO JI0KA383, 4e T NPUTEKEBAT W BLNHOBM CBOACTEA
+XapaKTepuanpa MUKpOaCcTULMTE ¢ BbnHM Ha [1b0 Bpoin
V.01 Craungapr V.1, ObAcHsea uamsyeanemo u 1. ATOMHM M aTOMHM NPEXOAN « KaaHTyBaHe Ha Inepa
aroma A0 | ncamelaHemo Ha OmonY U 183ePHOMO * Wanara Ha KauecTseHo pashmwe Moaena Ha Bop aa eHeprvaTa, BUIEO unmy;
KOCMOC3 | U3/Thygane ¢ NOMOWTa Ha keaHmoe Modes Ha BOACPOAHNR 2TOM KOMCTaHTa Ha Yuacraa B aucKycuu;
amoma , + OFACHABa CTIEKTPANHMTE CEPWW Ha BOAOPOLHA aToM C nipexoau | Pupbepr, Manon3ysa
+ OBRCHABA CTIEKTPUTE Ha UATbUBAHE U H3 MEXY eHepreTYHM HUBa CrieKTpankia cepus, | MaTepuanm ot
NOMMbilaHe Ha BOAOPOAHVA aToM » OMMCBa HaW-BAXHUTE YCIOBMS: 33 FeHEPUPAHE Ha N1a3epHo CNOHTAHHO U WHTEpHET 33 Hait-
» Onucsa npuHUMna Ha nasep fTby4eHre CTUMYNUPAHO HOBa nHPOPMaLHEA;
nasLysane Nocewaea
nabopatopui,
Crangapr IV.2. Onucga cxcmaea U 0CHOBHU 2. ATomHo Afpo , Creuuduyna €IIEKTPOUEHTDANM,
X8paKmepuCInuUKU Ha amomMHume 50pa, » Pasrpativyana cTabuniu v HecTabiunmi Sapa U xapaktepusupa EHEPIVA Ha NAiaHeTapuyM niunu
npoMenume § paduoakmuerume A00a. SAPaTa C EHEPIUA Ha BPBIKATA 1 MACOB ZediexT BpbL3KaTa, Macos ofcepeaTopus
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lll. Quaksaxu peaynrars

1V, Y4e6HO ChAbPKAHME (TEMM, NOHATUS, KOMTEKCT U AEVHOCTH, MEXDYNpeameTHY Bpb3KkK

68

fnpa va OvaKkBaxu pe3
yus6HOTO o :;; 3'_; ::: HuMBO yuebHa Ouakeaky pesynTaT no Temu OcHoaHN HOBK Kourexct u Mexaynp -
CHALPXA - NORATHA ZleHOCTH eAMETHY
HHe BPB3IKK
Zggggﬁ:ﬂi :UZ‘{“”W“"”"”’? dedcmaue Ha :ggirg'::ga M WIroN3Ba 3aK0HA 33 PALIMOAKTUBHOTO PAIARGHE | FeCheT, NEPHOT Ha | (KBASTO 6 BLIMORHO),
* 336 CHCTaBa A ATONHOTO PO M OCHOBHTE ook a:;»;enmra 8 aTOMHUTE S1pa npu anda-, Heta- 1 nonypasnagare, TogroTss pedepamm.
CBOVICTBA Ha ALPEHUTE CHTH v ‘ s MorsnHaTa fosa,
* Pa3rpanpasa BURoBe AIpEHI ToYeHns 1 . sapaxrepuaupa SHOTOTUKAR SEheKT OT OHKUPALLHTE Miser | 1DeF, eBUaneHTHa
CpaBHREA OIS Hae NpesHasHaueHieTo M NPUHUNNG Ha fericTaue Ha 033, CvBepT,
C LLATA UM CROCOBHOCT 1 [aireposus Gposy He
#0HM3upalL0 feHcTeve YTPUHO U
Cranpapr IV.3. Cpasrsea npouecume Ha deesie | 3. Apenn peaxuuu, BHTUHEYTPUNO
Ha ypana U mepMOosOpeHUs CUHMe3 om anedHa « Orvcsa peakuwATa Ha feNeHe Ha ypara KpumitHa mac
MOKKE Ha MAXHOIMO NPUNOXeHUe A SOpeHama » 3Hae NpuHLMNa Ha AEACTBHE Ha ARPEHUS DeakTop 1 MepkuTe 3a | oborated o :’
€HEP2EMUKA U 0NasgaHemo Ha oKonHama cpeda, | PagnauyonHa 3aLMTa Ha SOPEHUTE UeHTpa ke ypaH,
* Pasrpariasa Afpex peakymy Ha deneqe u * Y1aBposBa Hal-BaKHUTe YCIICBMS, NPY KOUTO & BLIMONEH AApeH SBKTO] i
Peakuuy Ha AnpeH CuHTes W TEPMOSAPEH CUHTES ” Eunre P, Rapes
+ Paatupa HeobxoavMocTTa OT M3ronasaeTo Ha * Buckyvipa npoGrieMmTe APy TePMOSEIpEHUTE PeakTopH 1 Te) M03,
AEpeHa eHeprus : NEPCHeKTMBUTE Ha TEPMOAApeHaTa eHepreTHka PUORRpeN aurTes
Cranpapr IV.4. Pasnuvaea nenmorume u 4. EnemenTaptn yactauy ,
Kkeapxume u asa NPUMEDY 3a Yacmuuy, + 3Hae, Ye YHIAMEHTANHMTE YACTULM Ce PaInensiT Ha fse pymu: | Mento
U32padeHy om KeapKu-, nenToHu 1 KBaDKH g 6apn0H:':?4?3g;
* Wma npescrana 3a chapemeHHaTa + OrmCaa HAKOW OCHOBHY CBOACTBA HA KBAPKMTE U 188 NPUMEP 33 | SHTU4ACTUUM "
KNACUUKALMA Ha eNeMeHTapHATE YacTULW YECTULIM, KOUTO €8 M3rPaneHH OT KBIpKM ) CUHO W
2 pasveto | CPaBHSBa TAXHATA CUNa (MHTEHIUBHOCT) cnado
Ha MaTepuantus CeAT BsaMGeicTane
Cranaapr IV.5: Tosnasa chapemenHume acnexmu | 5. Esoniouus Ha 3se3anTe. ChexToan
Ha sprakama mexQy Quslikama Ha MUKpoceema, - CpasHsaa NONOXeHVETO HA IBEIANTE BLPXY fUaDaMaTa mac':p " Ha
acCMpoGOU3UKaMa U KOCMONC2UAMA (E8OMOLUA Ha - | “CTIEKTHP-CBETUMOCT ) o8 emﬁo KaLws,
36630ume, [ cnemusIm e3pue) s  INosHasa BpL3akaTa MEXAY MACuTe Ha J8EIgHTE ¥ TRXHATA aua M:T"'mem
* [a obsicHsBa Ha enemMenTapHo paeruie €BOMIOUMA s em ocr’ rnasnz
fe’;:ﬁ::;:a“;;;;ww . - Manonaysa (Ha efleMeHTapHO HB0) TEPMOSIPeHUTE PeakLiAv 33 RocnegosaTentoct,
. ypaTa Ha Bcenexata clsicHERMe Ha eBONIOUMATA Ha 3BEIAMTE npoTo3BE3aa
£a wma npeacTasa oT upente 3a BhaukeaHeTo | 6. CEBeTBT Ha ranaxTHKMTe . 3Be3an mran'm "
H Bcen%a.m - ¥iMa npefcTasa oT KnacHbyKaLMATA Ha ranaxTikMTe CBPBXIVIIGHTH,
1ll. QuakBaHy peaynTaTH IV. YuebHo ChaLpXanue (TeMM, NOHTTUA, KOHTEKCT ¥ AERHOCTH, MEXAYNDEAMETHH BDbIKH
fAnpa Ha OyaKsanu Pe3ynTaTu Ha HuBo y4ebHa OvaxBati# pe3ynraTi 1o Temu OCHOBHN HOBH KonrexcT % Mexaynpe
yyebHoto Rporpama NOHATHR NEeAHOCTH eAMETHH
ChabpXA -~ BPbL3KM
‘HHe - :
- Onucsa eneMenTapHO CTpykTypara Ha Beenenara 3BE3TH JKYDHETA,
: {ma npepcTasa 3a TEOpUATa Ha ropeiyata Beenexa Genu pryoweTa,
- Oripeqiens pascTosHWs 40 ranakTvky 4pes 3akoHa Ha Xubba HEYTPOHHU 3B€30K
{nyricapu} v ueprm
LYTKA, BUOCBE
ranakTsm,
fiepapxisa 8xe
Beenetara,
DENUKTOBO
Warme4BaHe, Fonsm
B3pVB
KOCMOSIOMYHN
MOZenw, 0TBOpeHa
¥ 3aTBOpEHA
Beenewa
figpaHa OuaxsaHu pesynTata
yyebroto
ChbpXKaHue )
V1. Cranaapr VI.1 Magbpwsea #abmio0eHUs U ONUMY, NPOBELs8a eKCNEPUMEHMAENHO hu3UYHY 38KOHOMEPHOCMIL.
HaGnioaexne, | * Mnasvpa v n3BLPLIBA CAMCCTOSTENHO NPOCTH (MAVUHY ONWTH U OBACHSBA NONYHEHTE pesynTam
encnepument | Crampapt V1.2 Msenpuwea nalopamopeH exchepumMen, ofipafiomea nomyyeHume pesyamamu u 2u npedcmass mabnuyHo U 2pagusno.
W uscneasase | » leMoHCTpMpa ymennn 3a pabora ¢ nafopaTopHi ONUTHM NOCTEHOBKN U Ypeau ’
« /13MepBa NPSKO 1 KCCBEHO (hU3MUHY BENMUIMHY v TIDEBM OLISHKA Ha rpewkara
*M3non3sa pasrvki4 MeTogy 3a c6paboTka w NPeaCTassHe Ha eKCTIEDHMEHTAINHN pesynTaTi
CranpapT V1.3 Y3nonasa npocmu QuaUYKU U MameMamuqHy Modenu, aneopumMu 3a peluaeane Ha 3adaJu U npobnemu, usenuya UHCHCPMaUUS OM PESTTULHY USMIOUHULY,
BKITOYUMENHO Cb¢ Cpedcmeama Ha UHGOPMAYUCHHUME MEXHOoRUL.
« PolaBa nauncIHTENHU 1 KaHECTBEHN duanyHy 3203
+ TIpyniara v3yueHy 3aKOHOMEBHOCTH M VIBUHHM MORIERM KEKTG B TIIMHHW, T3KA ¥ B HECTAHAAPTHYA CATYaLIN {npexoc Ha 3HaHuR)
Crangapt V1.4 CBobuwaea pesynmamu om u3Cieceanun U npasu U360l 38 NPUYUHHO-CrIeGCMEEHY 8DBIKU 658 (PUIUYHU REEHUR.
+ [leMOHCTPMPA YMeHys 32 aCTPaKTHO MUCTIEHE, 3 H3NON3BANEe HA aHANCIN ¥ NpaBeHe Ha obofierus
+ Yianoniaea MHAYKTVIBEH ¥ JSAYKTUBEH TIOXO MPK AHANM3 Ha QU3MHKY FIPCLECH U Dk 0BoCHOB2BAHE Ha BH3NUH TeopM




V. CIEUHOHUHN METOAR H ®OPMH 3A OLEHSIBAHE OCTHIKENUSITA HA YUEITHKA.

3a QUEHIBAHE Ha QYaKBaHiire pesyirary Ha HHBO 1€Ma 1 HHBO y‘l€6}1il 1porpama ce 13-
TIOJI3BAT HOAXOUALL TPAMUHOHHH M ChBpEeMennH MeToan 1 popmu. Tyk npejuiarame uskom
IPUMEPH 38 THX:

- . =9 =Y 5 o B .

Peuponyimpane i nposepka na GpusHuHOTO OCMUCIBIHE 1A HO3HAHMSTA 38 1pOUeCH H
ABJICHHS C TBOPUECKH 1LIPEHOC HA 3HAHHSITA.

Tpuvep: Tonyuasane ba OTIOBOP Ha BLUPOC KATO:

Hpunioxere upnuiiie na AnnaMuKaTa 3a paBHOMEPHO ABMIKEHIE Ha MatepHaIHg 101-
Kd 110 OKPBIKHOCT,

* Tecr:

lpuniep: Ha xaksa BucounHa nal seMuara HOBBPXHOCT FOJEMHHATA HA 3EMHOTO YCKO-
PEHHE € HETHPH BT HO-MAJIKA OTKOJIKOTO Ta3H HA 3CMHATA IOBLPXHOCT?

a)h=R_ /4 GVh=R,:.  BA=R_:  r)h=c.

}YPemaBaHe HA TBOPUECKH KaYECTBEHN H KOJMUYECTBEHH 3A/(Q4H;

| p vep. Dyrbonuct ce namupa va pascroauue L ot dyréonnara BpaTa ¢ BUcounHa /i,
Pl Ta TolikaTa u 1 U3jnTa ¢ Hauaina cxopoct v,. Ilog kakbe brvi TpslBa ja e Totkara,
34 Z1a BIE3C BbB BPATATA HEMOCPEACTBEHO 1101 fopHara rpeja ?

* Yuacrue pa yuensnunie B ceMunap.

Hpunepna mena: Mexannkara or Apucroren go Hioromn,

l)lpeﬂcms;me Ha pedepat 1o H3GPaNA 0T YYSHHKA TEMA KbM AAIEH PasiCi.
* PewaBane na excliepuMenTanny 3aadu no pusnka
Hpunep: ,,Onpejiensine Ha nHepuus MOMEHT HA TBLPAO TA10,

VI METOAHUMECKH YKAZAHUSI HO PHAATAHE HA YUEBHATA HPOTPAMA.

YueOnara nporpama sa 1podiumipanoro obyueHne 1o (pusuka B X knac Bionousa B cebe
ce remure o1 I pasuuwie or JIOH 3a yueGHO chispranme. ‘

Hotrsiuutenture 3 yaca CeAMHYHO KbM Xopapiyma ia npodpuaupanoro obyuenne ca
UPCABHICHH 30 M3y4aBaHe Ha MEXAMIKA CHINACHO ¢ AbPIKABHHTE crapgapru. Honyuennre
SHAHMS M yMEHHS ca HEOOXOUIMA OCHOBA 34 HO-304bIGOUEHOTO YCBOSIBAHE HA OCTANANITTE
sose ot ustikara B X1 u XH kiac.

Snporo ,,Habmonenne, excliepuvent u lirsCJxeuBakie;‘ U CHOTBETHHTE MY CTAJAPTH ca
061111 32 IPOIPAMATA H KOPEHPAT HAH-TACHO ¢ KooHata . KOHTeKeT H AekHocTH o Tabim-
uatra. Jlaboparopuure 3agaun ce nouGupar or YUHTEIs, BbPXY OCHOBBH TEMH OT yueGHOTO
ChAbPIKatiE, CHbOOPA3NO HAHYHATA MaTepuaina Gasa. Hpes 1ax ce nposepsBar Baxuu Q-
3uihn 3akonomeprocty. lpu onpesensne croiitocrire Ha (H3HUHY BEAMUHHYE U KOHCTAN-
TH € HEOOXOUUMO 1A ce HPABH OUCHKA HA CKCIIEpHMERTAiNATA rpewia. Hanomsar ce yMe-
HUsITa 3a exenepuMenTaina pabora upu cuassade npasuiara 3a 6esonacioct. U 3rpaskpar ce
yMeHus 3a 1laHnpane Ha naboparopen ekcuepument. Hsnomsar ce PABIHYIH METOMH 30
06paborka 1 lIpesCTaBIHE HA EKCHEPHMEHTANHI pesyirrari. 3a 1a ¢e HOCTHIHAT olmKBz;i»nl"re
ﬁet;yn'ra'm O TOBA /PO, ca HeOOXOAUMK MIIMMYM 15 yuebuu uaca taGoparoptin yi paxcHe-

HA.

Mexaynpeamernure Bpb3ki B koJioHa 6 ce OTHACST 3a LsIaLa lq)orpma W He Ouna s ce

TBPCH XOPUBOHTANHATA HIM KOPeNALTs ¢ 54ApaTa, CraliapTuTe H TemirTe.

90

YYEBHA MPOIrPAMA

Mo PU3UKA 1 ACTPOHOMUA -
X1 KNAC,

BTOPO PABHULLE

I. OBLILO ITPEJACTABSIHE HA ITPOTI'PAMATA.
1. VueGHara nporpama 3a X1 knac — Bropo pasiuule, € pazpadorena B CLOTBETCTBHE ¢
- BB3MOKHOCTHTE, KOWTO JOIYCKa yHeOHMAT HIaH.

2. YuefHara nporpama € pazpaboreHa TaKa, 4 Aa BKIIOUBA 3HAHUS, YMCHIL I OTHOLIC
"Wy, CBBP3AHU C MEXAHHUHH, TOLUIMHHH H €IEKTPOMATHHTHY SBJIEHNS HA BIOPO panHHIIE.
“Broporo pasHuLle ce Pealn3Hpa B paMKuTe Ha npoduinpatata u 3abKHTENHOU30pae-
: MaTa HOAroToBKA. Y UeGHOTO ChABLPKAHNE, BKIIOYEHO B IPOrpaMata, HAArpaKia yueOHoT0
~ChIBPKAHHE OT I'LPBO H BIOPO PABHHLLE HA H3YUEHNTE MEXAHIITHY, TOINHHIN # eCKTPO-
- marnurHd sBienis B 1X n X wiac. B Hero ce 1o/13BaT 3HANASTA HA yUCHIULITE 110 MaTeMa-
C1ika, yesoenu B 1X, X 1t XI wiac, K0eTo AaBa BE3MOMICHOCT 32 110-PA3HIHPEHO 1 3ILIO0UEHO
_i3ydasane Ha (U3NUHUTE ABICHHS OT PAsiekKuannTe 001acTH na (usnxara B X1 knac.

"~ 3. ChabpKanuero Ha nporpamara e cbobpasetio ¢ Jlbpkasuirre o0pasoBateni HHCK-
gauug (JIOM) 3a yueOHO ChABPIKAHHE H OHAKBAHNTE PE3YITATH, KOWIO yHCHHLHTE TpsbBa
A LOCTHIHAT B Kpast HA THMHASHAJIHILT €Tall Ha cpejnara 00pasoBarc/iia CIeleH, Koraro
POYHMINPAHETO CE OPrAHU3NPA 33 YHEHHUUN C HPHEM CIEL 3aBLPLICHO OCHOBHO obpazosa-
aue. To e cbobpaseno u ¢ ouaksaunre pesyirarn or JJOW 3a yuebHo ChALPIKAHIE B KPAst Ha
APOrHMHASHANHNS €Tl Ha ocHoBHaTa ofpasoBatenia crenen. H3uowssai ¢a i spamMoK-
HOCTHTE, KOHTO AOHYCKAT YUeOHUST HILAH 1 MEKLYHPEAMETHHTE BPb3Ki Ha (I3HKATA ¢ yueh-
HUTE NPEIMETH OT Chulata Kyuryproobpasosaresnia obnact (KOO) nspuskirre ¢ apyr
KOO. ‘

11 LIEJTH HA OBYUYEHHETO 110 ®H3HKA U ACTPOHOMUSE B XI KJAC.

I. 33}.1']3“60‘12\321!’13 ¥ paswinpsBaHe 3HaHHUsTa HA YYCHHUUTE 3a MEXAHHYHWTE TPEITCHHA
M BbJHH, KATO CE€ HU31103BaT. AHHAMHYHHAT 1 euepl‘e’rmmm’r 110AX0A, METONBT Hid BEKTOP-
HUTE qHarpaMu, 3aﬂ'bJ160‘!CHI'l MateMaTHYHM 3HAHWS W H3IPALUCHH YMEHNA 34 TAXHOLO 1IPH-
jgaraye, ‘

2. 3am>J160anaHe 3HAHHTA HAa YHEHHLNTE 3a TOIUIMHHHTE BJIEHHS U HPOUECH YPES 3~
HOM3BAHETO Ha MOJEJIa Ha HACWIEH 1'a3 B TePMOAHHAMHKATA H MOJIEKYHHO-KHHETH HatTa TC-
OpHst U Bb3MOXXHOCTHTE Ha JABECTE (])H':)lrl‘[HU TEOPUH.

3. yCBOﬂB'dHC Ha [OHSITHETO CHTPOIIMA C L)L pasiypABadc H 321,11'le60‘]'(1[321”0 JHAHMSTA
Ha YYEHHLHTE 3a BIOpHA UPHHLHIL Ha repModHHaMHEKATA H HEIroBOTO H3110JI3BANE HPH obsnc-
HEHHE HA TOIUIMHHHTE LIPOUECH.

4. (DO[)MHPHHC Ha (])11311‘]]'1:’.1 Kapraya Ha eBela upes pasiinpasaie 1 ';a),rwi(mqa\s:me 3~
HUATA HA YUCHUIATE 32 TOILITHHHHUTE HPOLIECH, CHEKTPOMArHHTHOTO B'%ill/ll\'l(),llei"lC'l‘BHC H BhJI-
HOBUTEC ABJICHIA.

5. Hp()}_l'le)KﬂB’dHe PasBHIHCTo Ha HO3HABATCIHHTE YMEHUS HA YUeHHUHTE H (l)ll'jﬂ‘lllll}l

91



