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

MoAayJa 4, CbBPEMEHHA ®U3NKA*

[ KPATKO IIPEJICTABSHE HA YYEGHATA ITPOT'PAMA HA MOAVYJIA ]

VYuebnara nmporpama 3a 12. kiac npeaBHKIa yCBOsiBaHE Ha (PM3WYHU 3HAHHS, C KOUTO 3aBbpIIBA OOYYEHHETO MO MpeaMeTa (pu3rKa U acTpOHOMHUS B

YVUHITHIIE.

[Ipu m3yyaBaHe Ha TO3M MOJIYJ CE€ 3aBBPIIBA H3rPAXIAHETO HAa ChBpPEMEHHaTa (PU3UYHA IMPEACTaBa y YUCHHIIMTE 32 CTPOEkKa Ha BEIIECTBOTO.
BbBeeHnTe KBAaHTOBU MOHATHSL U 3aKOHOMEPHOCTH HAMHHPAT BCE MO-TOJSMO MPHUIIOKEHHE B pa3jIMYHKM O0JIACTH Ha HayKaTa, TEXHUKATa W TEXHOJIOTUUTE.
Y4eOHUAT MaTepral € TPYAHO OHATJICANM MPEABU MaIadUTe Ha pas3riIeKIaHUTe OOSKTH: Pa3CTOSIHHE (10° - 107" m), BpeMe 1o S), CKOpPOCT (3.108 m/s),
maca (1072° kg), eneprust (GeV), Kakto u Ha APYrd (QU3NUYHK BEIMYHHH. [IpH KOIMYECTBEHHTE OMHMCAHMS HA XapPaKTEPUCTHKUTE U 3aKOHOMEPHOCTHTE HA
MHKPOYACTHIHUTC CC U3IIOJI3BAa MATCMATHUYCH ariapar, KOUTO € HCIIPUJIOXKUM 34 YUICHUIIMUTEC, U TOBA Chb3AaBa NOMIBJIHUTCIIHU MECTOJJUYICCKU TPYAHOCTH.

[Tpu onMcaHueTo HAa MEUKPOCBETA BOJICIIIN Ca CIICTHUTE UJICH:

> KBaHTOBUTE 00EKTH NPUTEkKABAT U BHIHOBHU, M KOPITYCKYJISIPHHA CBOMCTBA, KOUTO CaMO B MUKPOCBETA ca B €IWHCTBO, JIOKATO B KiIacuueckara (husnka
YaCTUITUTE M BBJIHUTE ca JiBa pa3nuuHu oOekrta. (IIpu KBaHTOBUTE OOCKTH BEIIMYMHUTE SHEPTHsS M UMITYIIC, Ype3 KOMTO CE€ ONKCBA JBH)KCHUETO B
KJlacuyeckara (pU3nKa, ¥ BEIMUYUHHUTE, XapaKTepH3HpaIlly BbJIHATA — YECTOTA U IJDKHHA Ha BBJIHATA, CA HEPA3pPUBHO CBBP3aHH. )

v Y VYYVY

KBantoBuTe 00€KTH ce XapaKTepu3upaT C BETUYHMHH, KOUTO 3aeMaT AUCKPETHU CTOMHOCTH.

CBHOTHOILIICHHETO HA HEOMpEAeNeHOCT € (DyHAaMEHTATHO IOJOXKEHHEe Ha KBAaHTOBaTa MeXaHWKa. To € CIeACTBHE OT KOPIYCKYJISIPHO-BBIHOBHS
JTyaqu3bM Ha MUKPOYACTULIUTE U C€ SBSIBA MOTBBPKIACHHUE 32 HEBb3MOXKHOCTTA KBAHTOBUTE OOEKTH Jla C€ OIUCBAT OT Kjacuueckara (u3Hka.
OnucaHneTo Ha ChCTOSTHUETO Ha KBAHTOBUTE OOEKTH MMa BEPOSITHOCTEH XapaKTep M CTaBa C BhJIHOBA (DyHKIMsA. ToBa ce mpenonpeaesns oT mpupoiaTa
HAa CaMHUTE KBAaHTOBU OOEKTH.

SlnpeHuTte peakuuu ce pasriexaar, OT €4Ha CTPaHa, KaTO Bb3MOXHU SIAPEHU MTPEBPBILIAHKS, KOUTO CE MOJIYMHIBAT KAKTO HA KIIACUYECKUTE, TAKa U Ha

KBAHTOBHUTC 3aKOHHU 3a 3alla3BaHC, a OT Apyra CTpaHa, KaTO U3TOYHHUK Ha I/IH(bOpMaI_[I/Iﬂ 3a HOBH s1pa, U30TOIIH, CIECMCHTAPHU YaCTUIIU U 34 HOBU TCXHU
CBOICTBA. CnyxcaT 3a MPOBCPABAHC HA JOCTOBCPHOCTTA HA AAPCHUTC MOACIIN, KAKTO U 3a TCXHHU NPAKTUUCCKH ITPHUIIOKCHUS.

A\

OU3NYHUTE TEOPUU UMAT FPAHULIN HA MPUIOKUMOCT.
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3amno3HaBaHETO C Hall-HOBHUTE HU3CJICABAHUA W TCXHOJIOTMHU, KAKTO U C OIMMCAHUCTO Ha IMOCICIHUTC HAYYHU OTKPUTHUA W MHOBAIIMKM B CBCTOBHH HAYYHH

IIEHTPOBE, OT €JHA CTPaHa, € 10OBP 3aBBPIICK MPU W3yuyaBaHe HAa (PU3MKATa B CPETHOTO YUMIIHIIE, a OT APYyra — € MPeAU3BUKATEICTBO IpU n30opa Ha Obrera
npodecus 0T MIAJUTE XOpa.

OcHOBHMTE 11eJIM HA 00yueHHeTo npu u3zydyaBane Ha moayi ,,CbBPEMEHHA ®U3MKA™ ca:

1. 3ambibouyaBaHe 3HAHUATA HA YUCHUIMTE 3a KBaHTOBaTa Teopus u 33E (3akoHa 3a 3ama3BaHe Ha CHEPIHTA).

2. Pa3Butue Ha mO3HABATEIHUTE YMCHHA Ha YYCHUIUTC YPC3 MIMPOKOTO IMPpUJIarane Ha M€Toda Ha MOACIUPAHC ITPHU N3YyUaBAHC HA KBAHTOBUTC CBOIICTBa
Ha MUKPOYACTHUIIUTE YPe3 U3I0J3BaHE HA IPUIHMHHO-CIICJICTBEHUTE BPH3KUA MEKIY SBICHUATA U IPOIIECUTE MPH M3y4aBaHe Ha (U3MKaTa Ha
MHUKPOCBETA.

3. 3anbibovaBaHe 3HAHMSTA 32 ATOMHOTO SAPO U SIIEMEHTAPHUTE YACTHIIN YPE3 METOIUTE HAa HAYYHOTO IMO3HAHKME aHAJIU3 U CHHTE3 TPU KJIacCUUKAIHSITA
Ha CJICMCHTAPHUTC YaCTUIIM U NIPUHIUWIIA HA 3al1a3BAHC IMPU OITMCAaHUC Ha BBaHMOHeﬁCTBHHTa MCKAY 4aCTULIUTC.

4. CucremaTu3upane u 0000IIaBaHE HA 3HAHMATA HA YICHUIIUTE 33 (PyHIaMEHTATHUTE (PU3UYHHM B3aUMOJICHCTBUS B MPUPO/IaTa ¢ 111 GopMHUpaHe Ha
NpEeJICTaBU 3a eIMHHA KapTHHA Ha CBETA.

5. CrumynupaHe Ha HHTEpeC KbM (PHU3HKaTa Ype3 U3yyaBaHe HAa ChBPEMEHHUTE MTOCTHIKEHUS Ha (PU3MKAaTa HA MUKPOCBETA.

[ YUYEBHO CBbABbPKAHUE U OYAKBAHU PE3YJITATHU 10 TEMHU ]
Temu OuakBaHu pe3yJaTaTH HoBu nousiTust

1. Tema ,,KBanToBa puzuka”

1.1. Bb3HMKBaHe HA KBAHTOBAaTa PU3MKA U |e CbnocraBsi  BBJIHOBUTE W KOPIYCKYJSIDHMTE  CBOWCTBA  Ha

pa3BUTHE HA KBAHTOBO-MEeXaHUYHUS MOJel. MHUKPOYACTHULIMTE. e  ummyInc Ha poToHa

e Pa3dupa rpaHMIMTE Ha NPWIOKMMOCT HAa  BbIHOBaTa W [P =h/A
KOPITyCKYJISIpHATa TEOPHsI U POJISITa HAa KBAHTOBATA TEOPHS 3a OOSCHEHHE |®  CHOTHOIICHHE 3a
Ha SIBJICHUSTA B CbBPEMEHHATa (PU3HKa. HEOIPEEeICHOCT
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. JeduHupa moHATHITA CHEPTUS U UMITYJIC Ha (DOTOHA. o  AxAp,>h
. AHaJIM3UPA CUMETPUSITA HAa IPUPOJTHUTE 3aKOHU, IBOUCTBEHA pupoaa |(¢  AEAt>h
uMaT He caMoO (POTOHHTE, HO U MUKPOUYACTHUIIUTE, U GopMyIupa
xurnore3ara Ha JIyn a0 bpoiin.
. IIpecmsaTa nbxkuHaTa HAa BhJHaTa Ha /b0 bpoiin 3a paznuynu
MUKPOUYACTHUIH MPHU PA3IUYHU CKOPOCTHU (EHEPrUH) HA MUKPOYACTULINTE.
o IIpuaara unesTa 3a KBAaHTOBATa MPUPO/A HA CBETIIMHATA 3a 00sSCHEHHE
Ha 3aKOHOMEPHOCTHUTE NPU TOIUIMHHOTO M3TbYBaHE HA aOCOIIOTHO
YEPHO TSJIO U BBHIIEH (OTOCHEKT.
. Pa30upa BeposTHOCTHATa UHTEPIIPETALIMS 3@ ONIMUCAHUE HA [TOBEJAECHUETO
Ha MUKPOYaCTHULINTE.
o ®opmyJIMpa 1 MHTEPNPETHPA ChOTHOUICHUETO 32 HEOIPEIEICHOCT Ha
XaiizeHnoepr.
1.2.Ctpoex Ha aToMa. . IIpocaeasiBa NICTOPUYECKOTO PAa3BUTUE HA IIPEICTABUTE 34 CTPOEXkKa HA |®  TOCTyJaTH Ha bop
atoma (Mozen Ha TomchH 1 Mojen Ha Peabpdopa) u mocousa e  cranMoHapHa opouTa
OCHOBHHUTE UM HEJIOCTATBHIIH. ®  T[JIABHO KBAaHTOBO YHCIIO
. ®opmyJmpa noctynatute Ha bop n onucea kBaHTOBUS MoAel Ha bop 3a n (om 1 00 )
BOJIOPOJHUS aTOM. e  opOuTaTHO KBaHTOBO
. O0sicHsIBa KaUECTBEHO U KOJIMYECTBEHO CIIEKThPa Ha BOJOPOAHUS aTOM yucio [ (om 0 oo n-1)
C TIOMOIIITa HAa KBAaHTOBHS MOJIENI HA bop 1 MOCoOYBa OCHOBHUTE MY e  MAarHUTHO KBaHTOBO
HEAO0CTaThILIH. yucio m (om —[ no +/ )
o XapakTepu3upa c 4eTUpU KBAaHTOBH YHCJIa EHEPrETUYHUTE CbCTOSHUSA |o  CIIMHOBO KBaHTOBO
Ha BOJAOPOAHUA aTOM. YUCJIO
o ITocouBa ChIIECTBYBAHETO HA COOCTBEH MEXAHMYEH MOMEHT M COOCTBEH o S (+1/2)
MarHMTEH MOMEHT Ha €JIEKTPOHA. e  CIICKTPOHEH CIIOH
e  Kuacnpunmpa yacrurure kato pepMuoHu u 6030HU Ha O6a3zaTa Ha e CICKTPOHEH MOACION
npuHiuna Ha Ilaymu. e (epmuoH
o OmnucBa pexoauTe B akTHBHATA CPE/la Ha JIA3ePUTE (II0 CXEMA CTPH U C |q  goson
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YETUPH HUBA).
IMo3HaBa HIKOU OT MPOJIOKEHUSITA HA JIA3EPHUTE.

CHCPIrecTUYHO HUBO
METAcTa0MIHO HUBO
HU3JIBbYBATCIIHU U

TEPMOSIIPEH CUHTES.
OnucBa OCHOBHUTE MOJIEJIM HAa ATOMHOTO s,IpO (KallKOB U CIIOHUCT).

0€e3U3IbUBATEIHU
Ipexoau
1.3. ATOMHO S1pO M SIIPEHH PeaAKIHH. o Onucsa cbcraBa U GU3NIHUTE XaPAKTEPUCTUKU HA AaTOMHOTO SIIPO: HECYTPHUHO U
€JIEKTPUYEH 3apsif, Maca, paauyc, CIIMH, EHEPIHs Ha BPb3Kara. QHTUHEYTPHUHO
. M30posiBa OCHOBHUTE XapaKTCPUCTUKU HA SIAPEHUTE CUJIH. eJIeKTpOHHO (f)-
o IIpuiara 3akoHa 3a pagMOAKTUBHOTO pa3najaHe. pasnanane
. IIpunara 3akoHuTE 3a 3am1a3BaHe MPHU AIPEHUTE PEAKLUU. no3uTponHo (B)-
. CpasHsiBa [1BaTa BU/a IpEHU PEAKLUU JICJIEHE HA ypaHa U pasnajgaHe

CJICKTPOHHO 3axXBalllaHC

1.4. EneMeHTApHM YACTHUIIH.

PaszrpanuyaBa JENTOHU U aJPOHMU.

Omnucea KBapKoOBUs MOJIEN HA aApOHUTE (OApUOHU U ME30HHU).
ITocouBa OCHOBHMTE XapaKTEPUCTHKH (Maca, CIIMH, EIEKTPUUYEH U
I[BETEH 3apsi/i, 0ApMOHHO U JIENITOHHO KBAaHTOBH YUCIIA) HA HIKOU
YACTUIU U CbOTBETHUTE UM aHTUYACTHUIIH.

CpaBHsiBa yetupuTe (yHIaMEHTAIHN B3aUMOJCHCTBUS (CHUITHO,
€JIEKTPOMArHUTHO, c1a00 U TPAaBUTALIMOHHO) U MOCOYBA TEXHUTE
HOCHUTEIH.

®opmyJIpa OCHOBHUTE 10JI0KEeHUs Ha CTaHAapTHUS MOJEN U
N0COYBa EKCIIEPUMEHTAIIHU OTBBPKAEHUS 32 OTKPUBAHETO Ha
€JIEMEHTAapHU YaCTHULH, IPEJCKa3aHu OT HEro.

MIOOH

Tay-JIENTOH

I[BAT HA KBAPKUTE
JENTOHHO # OapHOHHO
YHCII0

W', W u Z°-6030H1
Higs-6030H

TPH TTOKOJICHUS Ha
byHIaMeHTaIHUTE
4acTUIU

IPaBUTOH
AHUXUJIAIUS

2. Tema ,,HoBu HanpaBjeHus B
chbBpeMeHHaTa HayKa”
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2.1. U3caenBaHus U OTKPUTHS; TEXHOJIOTHH
u uHoBauuu B IEPH u apyru ¢pusnynu
JadopaTopuu.

OobsicusiBa 1ienute Ha uscnensanusaTa B LIEPH u B npyru duzudyamn
1abopaToOpUH.

3ano3HaBa ce c pa3nuuHUTE ycKopuTenu u aerekropu B LIEPH.

3Hae OCHOBHUTE 33/1aud OT Iporpamara Ha ["ojemust agpoHeH Koaiiep
(LHC).

OO6sicHsiBa poisiTa Ha AHUXWJIAMOHHUTE MpoIllecH MpH paboraTa HA
ITET-Ttomorpadu (Positron Emission Tomography) u HeoOxoaumocTTa
ot yckopuren B 6mu3oct g0 IIET-romorpada.

(ATLAS, CMS, ALISE,
LHCb)

YCKOPUTEIH
JETEKTOPU

2.2. Sinpena MmeauUMHA.

JlaBa mpuMepH 3a NMPUIOKCHUETO Ha SAPCHU METOAHM B MEIAMIIMHATA 3a
TUATHOCTHKAa W Tepamusi (MPOTOHHA paaudoTepamnus; HyKIeapHa
MEUIINHA).

OnucBa kauecTBeHO (U3MYHATA OCHOBA HA AaJIpOHHATA TEPANUS H
M0COYBA HEWHUTE IPEIMMCTBA.

I[TET-Tomorpad (PET)
PET/CT

2.3. HanorexHoJioruu.

IIpociieasiBa UCTOPUYECKOTO Pa3BUTHE HA HM3CJIEIBaHUATA B O0yacTTa
Ha HAHOTEXHOJOTHHUTE U IPOOJIEMUTE, CBbP3aHU C TSIX.
JlaBa npuMepH 3a NpUIIOKEHUSI HA HAHOTEXHOJIOTHUTE.

HAHOYACTHLA

[ XOPAPUYM 3A MOAVYJIA ]

I'oguen Opoii yacoBe 3a u3yyapane Ha mojayJa B 11. kiac — 0 yaca
I'onuinen Opoii yacoBe 3a n3y4yaBaHe Ha MoayJia B 12. kiac — 54 yaca

IIpumepHM TeMH Ha YPOIM 32 HOBH 3HAHUS:

1. Kopnycky/JisipHa, BbJIHOBA 1 KBAHTOBA TeOPHS 32 CBETJIMHATA
2. BbaHoBH cBoiicTBa Ha yacTuuure. Boanu Ha 160 bpoiia

3. BbaHoBa pyHKuIuSs



_,-H-__\_\__'_/- _'H'\‘—

» 30 NO-KauecmeeHo oopazoeanue* E( @

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

Ilpoexmvm ce ocvecmesnsa ¢ punarncosama NOOKpena Ha \ i
3 l(i_‘
Onepamuena npozpama ,, Pazeumue na wosewikume pecypeu”, PR
EBpOnencky cbios cvunancupana om Eeponetickus coyuanen ¢pono na Egponetickus cvio3 Esponeiicki colaneH GoHA

Hueecmupa 6vé éauemo bvoese

MexaHNYHH BeJIMYMHU B KBAHTOBATAa MeXaHNKAa. ChbOTHOLIEHHE HA HeolpeaeJIeHOCT

ATOMHHU MOJeJIH

CnekTbp Ha BOJAOPOAHUSA aTOM

KBaHTOBO-MexaHUYHA 33/1a4a 32 BOJAOPOAHNUS ATOM. MHOTI0eJIeKTPOHHU aTOMH

KBaHTOBA eleKTPOHMKA

IIpunoxenus Ha Jazepure

10. Bb3HuKkBaHe U pa3BuTHe HA siipeHaTa pusuka

11. 3apsia, maca 1 pa3sMepHn Ha AaTOMHHUTE AApa

12. Eneprusi Ha Bpb3KaTa

13. CniuH HA ATOMHOTO SIAPO

14. MaruuTeH MOMEHT HA AaTOMHOTO SIIPO

15. OcHOBHM XapaKTEePUCTHKHN HA S/IPEHUTE CHJIHN

16. Sixpenun moaenu

17. PanmoakTUBHOCT. 0-, f-pa3najgane v Y-u3JIb4BaHe OT ATOMHU SI/IPa

18. 3akoHu 3a 3ana3BaHe NPH AAPEHUTE PeaKIHH

19. Knacudgukanus Ha eJieMEHTAPHUTE YACTULM CIIOPeE] TEXHUTE KBAHTOBH XapaKTePUCTUKHA

20. ®yHaaMeHTAJIHU B3aMMOAEHCTBUS

21. CranaapreH MmoaeJ

22. Unesita 3a 00eJUHEHNETO HA YEeTUPUTE B3aUMO/IEiiCTBUSA

23. Texnonornynure npeausukaresacrsa Ha IEPH (WEB /www/-texnosnorusita; GRID-rexnosorusita; I'onemusi anponen koaaiigep (LHC);
JAeTeKTOPUTE) U Ha APYIrY PU3HYHHU JadopaTopuu

24. IlpoTroHHa paguoTepanus U HyKJeapHa MeIUMINHA

25. HanoTexHoJI0THHI

26. IlpunoxkeHus1 HA HAHOTEXHOJOTHUTE

27. Ipyru npuJjio;keHusi — KBAHTOBA XMMHs, KBAHTOBAa HH(popManusi

SEANNR
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[IpenopbunTesHO pa3npenejieHne HA YacoBeTe:

3a HOBHU 3HAHMHA a0 27 yaca 10 50%
3a ynpaxHeHnust a0 9 yaca 10 30%
3a nperosBop 10 6 yaca 10 11%
3a KOHTPOJI U OLleHKA (32 BXOJHO H U3X0/IHO HUBO) 10 S yaca 10 9%

fcuessgayy  —— ™M™ ™™™ ]

CboTHOIEeHHe IPU (POPMHUPAHE HA CPOYHA M FOUIIHA OLlEHKA:

Texkyuu oneHKH 0T padoTa B KJIac, y4acTHe B TPYNOBH 00CHAKIAHUS U TUCKYCHU

10 30%

Texyum oleHKH 0T JOMAIIHHU PadoTH

10 15%

OueHku 0T padoTa nmo NpPoeKT

0 25%

OueHKa HA U3X0IHO HUBO

10 10%

OneHKH 0T KOHTPOJIHU M padoTH

10 20%

[ JEMHOCTH U MEXKJTYIPEJIMETHHW BPH3KH ]

1. O0myBaHe HAa pojeH e3WK — YYeHUIUTe TpsAOBa /a ce HachpyaBaT 3a MPABHJIHO IPaMaTHUYECKH M CTHJIOBO M3pa3siBaHE B IMMCMEHATa U yCTHaTa
peu. [locraBenuTe 3a1aHusl ca HACOYEHU KbM MPABHIIHOTO U3IMON3BaHE HA (PM3UYHHUTE TEPMUHU U MOHATHUA. TpsOBa Aa ce pabOTH 3a pa3BUBAaHE yMEHUATA Ha

YUEHHUIIUTE 32 OTTOBOP Ha Hay4YeH BBIPOC, (hopMyirpaHe Ha T€3HU U OTCTOSIBAaHE Ha COOCTBEHU MO3UIUH.

2. OOuryBaHe Ha YY:KIH e3ULM — YMEHHATA 32 MOJI3BaHE HA YYXK] €3UK C€ Pa3BUBAT upe3 chOMpaHe Ha WH(POpMAIMA OT MHTEPHET U3TOYHHULHU. Te3n
JNEMHOCTH IIpearosaraT yCBOsBaHe Ha HAKOU (DM3UYHU MOHATHUS HA YyXJ €3UK U ca CTUMYJ YYEHULUTE Ja MPUIaraT u yChbBbPIIEHCTBAT 3HAHUATA CH 10 UYXK]L

C3HK.
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3. MaremMaTH4ecKa KOMIIETEHTHOCT H OCHOBHH KOMIIETEHTHOCTH B MMPHPOJAHUTE HAYKHU U TeXHOJIOTuM — MareMaTiueckaTa KOMIETCHTHOCT TIPU
oOydeHreTo mo (hU3MKa U aCTPOHOMHUS C€ YCHBBPIICHCTBA B PE3yJTaT HA PEIIaBaHE HAa KOJUYECTBEHU 3a/IadyM, MPEACTABSHE M pa3uuTaHe Ha TpaduKH,
NpecMsITaHe Ha PEe3yNTaTH, OCMHCISHE Ha EKCIepUMEHTaTHHUTE (DakTh, MpeBpbhIIaHE HA MEPHUTE CIUHUIIM, OCh3HABaHE Malla0HOCTTa HAa W3yYaBaHHUTE
sBrieHus1. [loHATHSATA, KOUTO CE U3ydaBar, AOMPHUHACST 32 OCh3HABAHE HA POJIATA M 3HAUCHUETO HA HayKaTa (U3MKa 3a YOBEIIKaTa IEHHOCT U MpaKTHIecKara i
HacoueHocT. [IpoabikaBa H3rpaKIaHEeTO Ha M3CIIEI0BATEIICKO OTHOIICHHE KbM CBETA, HHTEPEC KbM MPUPOJAHUTE OOEKTH M MpolecH, (opMHUpaHe Ha HAyYCH
ceerornen. PopMupaHeTo Ha HayYHa TPaMOTHOCT Ipe/Iosara 3aro3HaBane ¢ OOIOHAYYHH HJIeH, YBaXKEHUE U TOBepue KbM HaykaTa. CHCTEMaTH3UPAHETO Ha
3HAHUSATA MPEJIoiara 1 3aBbpIIBaHe Ha M3TPAKIAHETO HA €JMHHATA HAyYHA KapTUHA Ha CBETA.

4. JIUTHTAIHA KOMIIETEHTHOCT — Ta3u KOMIIETEHTHOCT MOXE J1a YChbBBPIICHCTBA Ype3 MOCTaBsIHE HA KOHKPETHH 33/1a4U 32 ThpceHe Ha HHPOpMAaIus
10 JIaJiIcHa TeMa W/WIIU 10 KIIFOYOBU JIYMH, ChI'BTCTBAHU ¢ 0(DOpMsIHE U TpE/CTaBsHEe Ha paboTara upe3 chueTaBaHE HAa TEKCTOBA, IpadUyvHa, ayIuo U BHIICO
uHpopManusa. YCIeuHoO MOXe Ja ce mpuiara padoTa ¢ MHUKPOKOMITIOTBPHA WJIM BUPTYyalHa JaboOpaTOpHsi, MOTaT Ja Ce HM3MOJ3BaT BH3MOXKHOCTHTE Ha
MIPUJIOKHU TIporpamMu 3a 00paboTKa Ha JaHHHW W/WIH 3a YepTaHe Ha TpaduKy.

5. ¥Ymenus 3a yyeHe — OpranmzanusiTa Ha oOydeHUETO TO (PU3WKA M aCTPOHOMHS CIIE/IBA Jla C€ OCBHIIECTBH IO TAKHB HAYWH, Y€ J1a MPOIABIDKH
dbopMHpaHETO HAa YMEHHUS 32 CAMOCTOSITEITHO Y4eHe W YOEICHOCT B HEOOXOAMMOCTTa OT YYEHE Ipe3 LEeNHs JKUBOT. AKIEHTHT € BbpPXY IUIAHUpaHE Ha
coOcTBeHaTa JEHHOCT, CaMOCTOSITEJIHO ChOMpaHe M H3MOJI3BaHEe Ha WMH(OpManus 3a OMpENeJCHU IIeJIU, CpaBHSABaHE, CHUCTEMaTH3MpaHe, 0000IIaBaHe,
MOJIeNTupaHe.

6. OOmecTBeHH M TPAKAAHCKH KOMIIETEHTHOCTH — MoraT /1a ObJIaT pa3BUBaHU U JIOM3TPAKIAHN Ype3 OpraHU3UpaHe Ha padoTa B €KHII, JUCKYCHH,
POJIEBU UTPH, ChCTE3aHus U JAp. HackpuaBar ce MHUIIMATHBHOCTTA H OTTOBOPHOTO UM TOBe/IeHUe. Pa3BrBa ce akTHBHOTO UM OTHOIIICHHE KbM CBETA U TUYHOTO
MSICTO B HETO, CIIOCOOHOCTTA JIa CE 3aeMaT M OTCTOSIBAT TPAKIAHCKO 3HAYUMHU TTO3UITHH.

7. YMmeHus 3a MOAKpena HA YCTOWYMBOTO Pa3BUTHE M 3APABOCJOBHHMS HAYMH HA KUBOT — B 00ydeHHeTO TO (QU3MKA M aCTPOHOMHUS Ta3zH
KOMIIETEHTHOCT ce (popMupa W pa3BuBa 4pe3 YCBOSBAaHE HA 3HAHWUS W YMEHHUsS C MPAKTHYECKa 3HAYUMOCT, KOUTO MMAaT OTHOIIEHHE KbM MKOHOMUYECKUS U
WHIYCTPUATHUS acleKT Ha YoBemIkara neiHocT. KaTo mo3HaBa (QU3WYHHUTE 3aKOHOMEPHOCTH M (DaKTH, YICHHKBHT MOXKE JIa MPaBU OCh3HAT IIEHHOCTEH U300p
3a IPUPOAOCHOOPA3EH | 3IPaBOCIOBEH HAUMH Ha )HUBOT. Kato pa3zdoupa BpeHOTO BIMSHUE HA HIKOW YOBEIIKH JEHHOCTH BhPXY OKOJIHATA Cpelia, TOM MOXe /1a
OCMUCIIH TIOCJIETUIINTE OT COOCTBEHATA CH IEHHOCT U J]a ChACHCTBA 3a IPOMSHA.




