HacTtaBHM nnaH peaoBHMX CTyaMja Ha KaTegpu 3a aCTPOHOMMU]Y
ANNJTIOMUPAHU ACTPOOU3NYAP

PegHn

| CEMECTAP

, M x4 ‘ HA3UB NPEOMETA *2
6poj 12 3 /4|5|6 |7

8.1 YC |OnwTa acTpoHomuia 2+22+2| | | | | | ny
8.2  |OC MexaHuKa 1 TepMoaMHaMMKa 4+64+6/ | | | | | ny
8.3 |OC!Maﬂ%me@I |4+4H+4| | | | | | |ny
8.4 |OC [OCHOBM nporpamMmpama |2+2|2+2| | | | | | |r|y
8.5 |OO \®M3Mq|<o Bacnurame |0+2|O+2

8.6 |00 Counonoruja | P+0P2+0 | | | ¥
8.7 |YC!OHMTaamDo¢wwma | | |2+2h+2| | | | |Hy
8.8 /OC |EnekTpoMarHeTnsam u onTuka | | 446 |4+6| | | | ny
8.9 |OC YBOZ y TEOPUCKY MeXaHuKy | | | |4+2| | | | |I'Iy
8.10 |OC }MaTeMaTMKa I1 | | |4+4|4+4| | | | ||'|y
8.11 |OC |OcHoBM MaTeMaTuuKe busmKe | | 2+2| | | | | ny
8.12 |00 |Yeoa y dunosoduijy || 240240 | |y
8.13 |YC MpakT1yHa actpodusmka | | | | |2+2|2+4| | |I'Iy
8.14 |YC }O6paua aCTPOHOMCKMX NMOoCMaTpama | | | | |2+2 |2+4| | |I'Iy
8.15 |OC |KnacuuHa Teopuicka dbusmka Ll o le+4] ny
8.16 |OC [KBaHTHa Teopujcka husmka | | | | 4+4 | | | ny
8.17 |OC YBOZA y aToMcKy dhusmKy | | | | | |4+5| | |I‘Iy
8.18 |00 [Meparoruja | P+o] | ny
8.19 |00 |CTpahu jesuk I o [r+tt+1] | oy




8.20 |OC [Teopm'CKa actpodusunka | | | | | | |2+2|2+2|Fly
8.21 |YC |CTpykTypa 1 eBonyuwuja 3se3na || [2+0]2+0|nY
8.22 |YC [Pam/lo acTpoHoMMja | | | | | | |2+2|2+2|ﬂy
8.23 |YC }3Be3naHa acTpoHoMMja | | | | | | |2+2|2+2|y
8.24 |OC [Cv6aT0MC|<a du3snka | | | | | | |4+5| |Fly
8.25 |yC }OCHOBM pur3rKe joHNn30BaHMX racoBa 1 nacepa | | | | | | | |3+2|y
8.26 |OC [MeToLlea HacTaBe WU UCTOPWUja acTpoHoMuU]e | | | | | | |2+2|2+2|y
8.27 |00 |CrpaHu jesuk II o iy
26 | 30 28 |

| \He.qerme 6poj yacosa 30 |28 |25 |29 |25

*1 Bpcta npegMeTa: OC-onwTe cTpy4dHn, OO-onwTte 06pa3oBHU, YC-YCKO CTPYUHMU
*2 HaunH nonarawa: MNY-nMcMeHn n ycMeHu, Y-yCMeHun
* He ynasu y Hege/bHM 36Mp 4YacoBa



Mporpam ctyauja y okempy npeameta Onwrta acTpoOHOMMja
. yBoa

e CdepHa TpuroHomeTpmja

e OcHoBHU obpacum chepHe TpUroHoMeTpuje
e [lonapHu Tpoyrao

e [lpaBoyrnn n KkBagpaTtHu cepHU Tpoyrao

. HEBECKA C®EPA

e EnemeHTUN Hebecke chepe

e KoopAMHATHU cUCTEMU (XOPU3OHTANIHN, MECHU €KBATOPCKN, HEbEeCKN eKBaTOPCKU, EKTUNTUYUKM,
rasakTuykn, reorpadckm)

e Be3se mehy KOOpAMHATHUM CUCTEMUMA

e CneuunjanHm nonoxajn Hebecknx Tena Ha Hebeckoj cpepun (13nas, 3anas, MepuanjaH, y npeu BepTuKan,
Hajseha gurpecuja)

e [lpuvpawTaju XOpPU3OHTCKNX KOOpAMHATA
. PEOEPEHTHUN CUCTEMMU

e UVHepuujanHu pedepeHTHN cuctem

e [lpeuecunja HyTaumja U CONCTBEHO KpeTaHe
e KoopanHaTHM noyeTak pedepHTHOr cucTtema
e CneuwnjanHa Teopuja penaTMBHOCTU

e OnwTa penaTUBHOCT



. MPUBUAHA KPETAHA

e [lpnBUAHO rogunwre Kpetare CyHua

e [lpuBMAHO MeceueBO KpeTawe

e [IpMBMOHO KpeTawe NajsHeTa, KOMeTa U MeTeopa
e [lTONnomMejeB reoUeHTpPUYHMU CUCTEM CBETa

NMPABA KPETAHA

e KonepHWKOB XenMOLEHTPUYHN CUCTEM CBETA

e [IpaBO 3eM/bMHO KpeTare - KennepoBu 3aKOoHMU

e [lpaBo MeceueBo KpeTawe OKO 3eM/be

e [IpaBo KpeTame nnaHeTa u objawlberbe HUXOBUX NPUBUAHUX KpeTaka

. MPOBJIEM ABA TEJ1A

o [ndepeHunjanHe jeagHaumHe KpeTara nnaHeTta
e 3aKOH rpasuTauuje

e Kenneposa jeagHayuHa 3a rpaHUYHy nyTamwy

e KennepoBn 3aKOHU

e Pewere Kennepose jegHaunHe

e Kenneposo pelwere y OnwToj penaTtuBHOCTH

e PenatmeBmnctnuko npegravere nepuxena

NMYTAHKE

e [lyTara y npocrTopy



e PauyH edemMepuaa

e Mace nnaHeTa

e [lpenMMuHapHoO oapehuBare nyTame
e Tuumnjyc-boaeoso npasuo

e [loMpauema

. BPEME

e 3Be34aHO BpeMe

e Cpeare BpeMe (30HCKO, YKa3HO)

e KpeTarwe 3eM/bMHUX MNosioBa

e HepaBHOMepHOCTM 3eM/bUHE poTauuje

e Edemepunacko epeme

e ATOMCKO BpeMe

e HoBu gnHaMunuykm cucrtemm spemeHa TAT n TAb

e CONCTBEHO N KOOPAUHATHO Bpeme

e Cuctemun ceetckor BpeMmeHa YT (YTO, YT1, ¥T2, YTU, TAN)
e [loaunHa (BpcTe n gepuHuumnje). JynmjaHcka n becenosa rogmHa
o KaneHnpapu

. TEOLLEHTPUYHE KOOPOAMHATE

e Pedpakuuja
e [lpnbnmxHe opmMyne 3a pedpakunjy



10.

11.

12.

KoHcTaHTe u Tabnuue pedpakuuje

YTuuaj pedpakumnje Ha KoopanHaTe
[lHeBHa napanakca

YTnuaj AHEBHE Napanakce Ha KoopAuHaTe
[JHeBHa abepauunja

YTuuaj aHeBHe abepaumje Ha KoopanHaTe

XEJIMOUEHTPUYHE U BAPULEHTPUYHE KOOPAUHATE

NogunwHa napanakca

YTuuaj rogmuwbe napanakce Ha KoopauHaTe
Froanwra abepauunja

YTunuaj rogmwre abepaunje Ha KoopanHaTe
NMnaHeTcka abepaunja

NMPELUECUIA N HYTALUNIA

JlyHun-conapHa npeuecuja
MnaHeTcKa npeuecuja

OnwTa npeuecuja

YTuuaj npeuecunje Ha KoopamHaTte
HyTauuja

YTnuaj HyTauuje Ha KoopamHaTte

COINCTBEHO KPETAHE

KOMMoHeHTe 3Be34aHOor KpeTara



14.

ConcTBeHO KpeTame
PaanjanHa 6p3unHa
YTuuaj cConCTBeHOr KpeTaka Ha KoopauHaTe

CPEAWE U NPUBUOHE KOOPAOAMHATE

OeduvHnynje

foanwHe 1 BeKOBHE NpoMeHe
MpaBun nosioxaj 3Be3ae
MpunBnaHU nonoxaj 3sesge
Peaykuuja

ACTPOHOMCKM roauviuHaum

ACTPOHOMCKU UHCTPYMEHTHU

MepunamnjaHcku Kpyr

Onuc n npuHuMn paaa

pewke MepuamnjaHckor Kpyra (Kkonumauuja, Harmb, n asmmyT)
CyH4YaH” 4YaCcoBHUK

ANConyTHO U penaTuBHO oapehnBare eKBaTOPCKUX KoopaMHaTa
3Be34aHun KaTanosu

CucrtemaTcKe rpewke Kartasnaora

OapehuBare HaCOBHUKOBOI CTaka U reorpadcke AyXuHe
OapehuBame reorpadcke WMpuHe



15. BE)XXBE
e TeopujCKM U payyHCKM 3adaumn

e [OBpATaK



MporpaM cTyauja y oKBUpPY npeameta MexaHuKa M TepMogMHaMMKa

1. ®PUBNYKN OCHOBU MEXAHUKE

e ®du3NYKe BENNYMHE, CUCTEMU Mepa, AMMEH3M]je
2. KWHEMATUKA MATEPUJAJTHE TAYKE

e ronoxaj MmatepujanHe Tauke, 6p3nHa, ybp3ame
3. KWHHEMATUKA KPYTOTI TEJ1A

e YraoHa 6p3nHa, yraoHo ybp3sare
4. ANVHAMUWKA MATEPUJANTHE TAYKE
Maca, nMnync, cumna
HoyTHOBM 3aKOHU

NHepuujanHu U HemHepumjanHM KOOpAUHATHN CUCTEMU
JVWHaMuKa penaTtMBHOr KpeTarba MaTepujasiHe Tauke

5. SAKOHU OAPXAMA

Pag cuna

EHepruja

KoH3epBaTMBHE W HEKOH3epBaTMBHE cuse
CHara

3aKOH oApXaHa eHepruje

6. OCHOBUM ANHAMUKE MEXAHUYKOIr CUCTEMA



e LleHTap mace
7. ANHAMUKA KPYTOTI TEJ1A

MoMeHT nmnyJsca
MoOMeHT cune
MoMeHTUHepuuje
(naBHe oce poTauuje
Cratuka

8. TPABUTALIMIA

3aKoH rpasuTaumje

KpeTarbe Tena y rpaBuTaumMoHOM NoJby
KennepoBu 3aKOHU

KocMmunuke 6p3unHe

9. MEXAHNUYKE OCUUJIALMIE
JInHeapHn XapMOHMjCKM ocumnaTop
lMpuryweHeocuumnnauuje

MpuHyaHe ocumnauunje
Cnaramwe ocuumnaumnja

[ J
[
[ ]
[ ]

10. FPAHULLE BAXXEHA KJIACUHHE MEXAHUKE
e EnemeHTM cneu.TeOpmnjepenaTMBHOCTU

11. yBOo4 Y MEXAHUKY HEMNPEKNAHUX CPEANHA

e EnactuyHocT
e Xunapoctatuka



12,

13.

14.

15.

XunapoanmHaMmumka
TAJTACHO KPETAHKE

JIOHrMTYyAMHanNHW, TpaH3Bep3asHW Tanacu, jeaHauymHa Tanaca
Bp3nHa npoctupama

Mpenamame n ogbujare Tanaca

NHTepdepeHunja nandpakumnja Tanaca

Ctojehun Tanacu

AKYCTUKA

3BYK, UHTEH3UTET 3BYKa, HPM3N00XKKA jaumnmHa 3BYyKa
3BYYHUN3BOPU

My3uyka ckana ToHoBa, 60ja ToHa

Jonnepos edekaTt

YnTpa3sByk

ApPXUTEKTOHCKA aKyCTUKa

TOMJIOTA

TeMnepaTypa, ckane n Mmepema
KanopumeTtap, JlateHTHe TonnoTe
CneundunyHe TonnoTe

[MpoMeHe cTama

KUHETUYKA TEOPUJA TACOBA

NoeanaH v peanaH rac

MpuTtncak raca

YHyTpalwHa eHepruja, crenenmn cnoboae, oaHoc cneyndumyHmnxX TonaoTa
Cpearba ayxnHacnobogHor nyTta, y4eCTaHOCT cygapata



16.

17.

18.

MakcBenoa pacnozgena
TEPMOANMHAMUKA

[MpBM 3aKOH TepMOAMHAMUKE

TepMOAMHaMUNUYKKM MPOLECUKPYXHU npouecu, KapHOOB UMKIYC
PeaykoBaHa Konn4yuHa tonnote, EHTponuja, ApyrM3akoH TepMoANHAMUKE
EHTponuja u BepoBaTHOha

EHTannunja

TonnoTHeMalwunHe

NMPOMEHE ArPErATHUX CTAHA

Tonrbere, ouBpcYaBakbe, UCNapaBame
HanoH 3acuheHe nape, caapxaj BogeHe nape y atMochepen, peanHu racosu

NMPEHOLWUEHE TOIMNJIOTE

MpoBoAjere Tona0Te, KOHBEKUM]ja, 3pavere

noBpaTak



Mporpam ctyauja y okBupy npeagmeta Matemarumka |

1. ENEMEHTU MATEMATUYKE JIOTUKE U TEOPUIE CKYINOBA

e Penauuvje n pyHkumje

2. MNOJbE PEAJTIHUX BPOJEBA

e [lpuvpogHun, uenu n paunoHanHu é6pojesu

e Apxumepnoso, KaHTopoBo, bonuaHo-Bajepwtpacoso u bopen-JlebetoBo cBOjcTBO. CTENeH, KOpeH U
E€KCMOHeHT

3. KOMIMJIEKCHU BPOJEBM

e Moayo u HejeaHakocTu Kowwn LLBapua  MMHKOBCKOr

4. BEKTOPCKUM NMPOCTOPHU

e JlnHeapHa (He)3aBUCHOCT BekTOpa, 6a3a n guMeHsunja

e JIlnHeapHa npecnukKasara U MaTpuue n onepauuje Hag Huma

e [lpocTopu n anrebpenmHeapHmnx pecnmkaBara U MaTpuua

e [leTepMMHaAHTE U HUXOBE 0CObBMHE

e WHBep3MaTpuue n Kpameposa npasuna

e CkanapHu, BEKTOPCKM MU MELOBUTU NPOM3BOA BEKTOPA

e [lpaBa v paBaH y NMpoCTOpY M HUXOBA YAA/bEHOCT 04 AaTe Taudke
e KOHYCHM npeceumn UnNospLn Apyror peaa

5. BPOJHN HN30BU

e KoHBepreHumja, NOAHM30BU, TayKe HaroMuiaBaka
e MOHOTOHWMHU30BMU



e

fopHba M AOHa@ FpaHMYHa BpeaHOoCT
BonuaHo-BajepwTtpacos ctaB nKowwujesm HU30BU

. BPOJHU PEAOBMU

36upbuBoCT U Kowmnjes ycnoB KoHBepreHuuje

PenoBu cano3nTUBHUM YlaHOBMMA

AnconyTHa KOHBepreHuuja u MHOXeHe peaoBa

EkcnoHeHumjanHm peg un dyHKuUMja

Kowwnjes, Janambepos, JlajéHnuos, Aupuxneos N Abenos Kputepujym

. DYHKUWMIE

"paHM4YHe BpeaHOCTM PyHKUM]a.

. ACUMINTOTCKE PEJIALUMIE

HenpeknaHocT dyHKUMja n anrebpa HenpeknaHoCTu

PaBHOMepHa HenpekuaHoCT

N3Boa, npaBuna gndepeHunpara, U3Bo CloXeHe U MHBep3He dyHKuunje
TeopeMe cpeaHeBpefHOCTU M JlonuTanosa npaBuna

N3Boau Buwer pena u Tejnopose popmyne

MOHOTOHOCT U KOHBEKCHOCT andepeHumnjabunHmnx dyHkumja

PeanHn NosMHOMU N HLUXOBOpACTaB/bake

Paznararwe paumoHanHux dyHKumMja

. MHTETPAIN

HeoapenjeHu vHTerpasn, CMeHa NpoOMeH/bUBUX U AeIUMUYHA MHTEerpauuja
NHTerpaumja paumoHanHnUX, TPUrOHOMETPUJCKUX N HEKUX UpaLMOHANHNX dYyHKLUM]a

PuMaHoBOApeaAjeHM MHTerpan n ocobuHe, YCNoBU MHTErpabunHOCTU U Knace UHTerpabunHux dyHkumja



e MyTH-J1ajbHMLOBa hopMyna, CMeHa NMPOMEH/BUBUX U AeNMMUYHA MHTerpaumja
e [ly>KMHa NnyKa, NoBpLUMHA paBHOr JIMKa W 3anNpeMunHa Tena
e HecBoOjCTBEHU UHTErpanaun, yCJIOBUKOHBEPreHumje n ancoslyTHa KOHBepreHuuja

10. HOPMUPAHUN N METPUYKUA NPOCTOPU

e OCHOBHW TOMOMOLWKMK MOjMOBU

11. ®OYHKLUMNIE BULWLUE NPOMEH/BUBUX

e HbnxoBe rpaHnyHe BpeAHOCTN N HEMPEKNAHOCTU,AndepPEHLMjabUHOCT 1 napunjanHn nssoan. Mseoa
CNOXeHe N MHBep3He dyHKUNje

e W3Boaumsuwer pega n Tejnoposa ¢opmMyna
e [MoOBpaTak



Mporpam cTtyauja y okBupy npeameTta OCHOBM nporpaMmparba

1. EneMeHTH TEOpMje anropmrtama

e WHTYUTUBHM NojaM anropmMtMa U HAOMNXOAHOCT HEroBOr CTporor geduHmcama

e TjypuHrosa mawmuHa, geduHuumja, npumepun, MoryhHocCcTm

e OcHOBHa xunoTesa Teopuje anroputama

e MapKoB/bsiEBM HOPMaNHU anropmTMm

e [lopehere anropmtTaMCcKnx cxema

e [lojaM anropuUTaMCckKe HeEpeLWmnBOCTH

e [lpumepun anrmputama (Eyknnaos anroputam), onmc noMmohy NnpupoaHor jeska n anroputamckux wema

2. MporpamMmcku jesnum

e [eduHununja, knacndpukauymja, ocobmHe, HameHe U UCTOpUjaT NPOrpamMcKmx jesmka

e CTpyKTypa nparpaMcKkux jesmka, CMHTaKca, cCeMaHTuKa (onepaunoHa, TpaHcnaumoHa), Xxmpejapxumjcka
KOHCTpYyKUMja

¢ HaunHu onmncuBarba NpPoOrpaMcKmMx jesnka

e bekycoBa HOTauuja

e CHHTaAKCHM gnjarpamm

e [lporpam, Be3a nsmehy nporpama v anroputama

e MeToae pa3pase nporpama, nporpammpare o403ro Ha AoJsie, Nporpammpare 040340 Ha rope
e CTWUnoBu NporpamMmmpara: CTPYKTYpPHO, MoaynapHo, GYHKUNMOHANHO U NIOMMYKO



3. PayHapCcKu cucremm

e [eduHuumnja, knacndbukaumja, ocobmHe, HaMmeHe U UCTopujaT padvyHapa
e [lpuHUumMnn ®oH HojMaHOBMU

e CTpyKTypa payyHapa n HauuH paja

e KapakTepucrtmke caBpeMeHunx padyHapa

e MalNHCKKM je3nkK payvyyHapa

e [lpowmnpere MalMHCKNX je3nKa, MallMHCKN-3aBUCHU je3nuu

e [lporpamckm cucrtem payvyHapa (codptwape)

e EauTop, onepaTtuBHWM cuTeEM, NpeBOAMOLM, NOBE3NBAYN, NUHTEPNpPETaTOpPK
e PewaBare 3a4aTaka Ha padyHapy

4. Pascal

e je3nky Pascal: oCHOBHM NMOjMOBMK, TUN, CTPYKTypa nNporpama, ctaHaapaHe dgyHkuuje, nspasm,
yunTaBawe M nsgaBare rnogaTtaka, npocte Hapeabe, CTpykTypHe Hapeabe, dpyHKunje v npoueaype,
CKYMOBHM TWUMN, CIOFOBHWU TUM, HU3O0BHWU TUM, AATOTEYHM TUM, NOKA3MBAYKM TUM.

5. CTtpykType noaataka

e OCHOBHM NOjMOBM

e OcHOBHe MeToAe penpe3eHTauunje, jeAHOCTPYKO M ABOCTPYKO NMoBe3aHe SINCTe, CTEKOBU, penoBn, HUCKE
n Tabnuue.

e [lpBeTa: 6buHapHa, nsbanaHcmpaHa
e [pacosu



6. dyHAaAMEHTaJIHM afiroOpuTMM

e MeToae copTMparba: CENeKTUBHO, YMETaHEM, 3aMEHOM, ...
e MeToae NpeTpaxuBka: CEKBEHUMjanHo, 6UHapHoO, undapcko,...

e [OBpAaTakKk



Mporpam ctyguja y okBupy npegmeta Coymonorumja

LLiTa je counonoruja (CounonowkKkm nornen Ha CBeT, KpaTka UCTopuja coumnonoruje).

Kyntypa, ApywTBO 1 nojeamHau (Jbyakca BpCTa, eBosyunja, KynTypHa pasHOBPCHOCT, KYATYPHU UAEHTUTET U
eTHOUEeHTpM3aM, coumjanumsaunja, Teopmja o pasBojy AeTeETa, XMBOTHU TOK, CMeHa reHepauuja).

TeMesbHM NOjMOBM coumonormnje(apyLwTBo, APYLWTBEHN CUCTEM, APYLWTBEHN CUCTEM, APYLITBEHE rpyne,
pa3Boj, CTaTyC, ynora, BpeaAHOCTU, HOpMe, nHTerpaumja).

OcHoBHe Teopuje gpywTBa ((PyHKUMOHANM3aM, MapKkcnusaM, CMMB0OIMUYKN MHTEpPaKUMOHN3AM, MO3UTUBN3AM,
deHoMeHONOrKNja).

Coumonorunja u ngeonoruja (ApyLwTBEHa YC/IOB/bEHOCT HayKe O APYLITBY).

OpywTBeHa cTpatudumnkaumja (0OCHOBHM NOjMOBU, BpCTE U 06AMUM ApYLUTBEHUX HEjeAHAKOCTH,
WHTEPaKLUMNOHNCTUYKN, DYHKLMNOHATUCTUYKM N MAPKCUCTUYKKM Nornean Ha cTtpatudukaunjy, npoMeHe KiacHe
CTPYKTYpe Yy CaBpeMeHOM ApYLWTBY, APYLWITBEHa NOKPET/bUBOCT).

Moh n nonutuka (Haj3HayajHMjn Teopunjckn nornenn, Teopuja apxase, Teopuja enuta, NnOJINTUYKE CTPaHKE U
WHTEepecHe rpyne, ApyLTBeHa yCNOB/bEHOCT 6MpayYKor NnoHawara, TMNOBM BNacTu).

Paa n nogena paga (OCHOBHM MOjMOBM, KlacMYHaA MAapKCUCTMUKA U YHKUMOHANNCTMUKA CXBaTara, NMpoMeHe
paja y cCaBpeMeHOM ApYyLWTBY, AndepeHumjaumnja n cneunjanmsaumnja, Hoee TexHonoruje, otyhemwe).
OpywTBeHe opraHmnsauymnje (cxsatama Bebepa, Muxenca n HeomMapkcucTta, nojam bupokpartumje, UCTOPUjCKH
obnnuun, pyHKuMje pasznmumntmnx obnmka bMpokpaTcke opraHmsaumje, KOHMOINKTU y opraHm3aumnjama v
HUXOBO pa3peluaBara).

Mopoanua (nopoamua Kao ApyLlTBeHa rpyna, TMNoBu n yHKunje nopoanue, UCTOPUjCKMU pa3Boj nopoauvue,
npoMeHe nopoauue y caBpeMeHoM ApYLWTBY, CYNpY>XHUUYKe ynore n passoam 6pakosa).

OpywTtBeHe aesujaumje (bmanonowka n NCUxXosiowka Teopmja A4eBNjaHTHOCTU, DYHKLMOHANTUCTUYKO
CxXBaTarbe AEeBMjaHTHOCTU, CTPYKTypasiHe Teopuje 1 Teopuje cybkynTypanHe AeBMjaHTHOCTU, BPCTE
ApyWwTBEeHNX AeBujaunja, pyHKUMje AeBMjaHTHOr NOHalWaHa, AYLWTBEHA aHOMU]a).

Penurnja (nojam, Nnopekno n passoj, TUMNOBM BEPCKUX OpraHuM3aunja, penvruja n gpywtTBeHe NpoMeHe, LpKBa
WU AeHOMMHauuja, cekTe, ceKynapusaumja).

MeTtononoruja (no3uTnBM3am coumonormja, GeHoMeHonormja n counonornja, MeToae UCTpaxneama,
npobnemu metogonoruje).

e [MOBpPATaK






MporpaM cTyauja y okBupy npeamerta OnwTa actpodusmnKa

1. YBOA
e [lpeameT, MeTOAE, Nogena n 3Hayaj actpodusmke
e MecTo oBOr npegMeTa y aCTPOHOMCKO]j Hayum
e KpaTak ncropujcku npernen passoja acTpoHOMMje N acTpodusmke

2. EnekTpoMarHeTHO 3payere HebeCKkMx Tena n Metoae Herosor Mepema
e [locMaTpaHe KapaKTepuUCTUKe 3payerba
e CnekTap enekTpoMarHeTHOr 3payvera
e OKO Kao npujeMHUK 3pavera
e [los/be 3payverba: OCHOBHE BeIMYMHE N 3aKOHMU
e QoTOMETpUjCKe BENUYMNHE U jeanHunue
e YTUuaj 3eM/bMHE aTMOCdepe Ha aCTPOHOMCKA nocMaTpama
e ONTNUKM Teneckonu
e Paauno-acTtpoHomuja
e Paguno-teneckonu
e BaHaTMocdepcka acTpoHOMU]ja

3. KapakTtepucruke ctrabunHmx ssesna
e PacTojawa 00 3Be3aa
e KpeTare 3Be3pa
e JlyMMHO3HOCT 3Be3je



e [lpmBMaHe 3Be34aHe BeNNYNHE

e WHpekc 60je

e bonomeTpujcka Kopekumja

e AnconyTHa 3Be34aHa BeSInvnHa

e 3Be34aHU CNeKTpU N BbUXxoBa Knacmdukaumja

e XepuwnpyHr-Pacenos (XepT3cnpyHr-Pyccen) avjarpam
e CnekTpasiHa napanakca

e OppehuBare 3Be34aHMNX pagujyca

. CTpykTypa 3Be3aa

e 3Be3aaHe aTMocCnxepe

e XeMWjCKKM cacTtaB M PU3NYKM YCIOBKN HA 3BE34aMa
e YHYyTpalwHa CTPYKTypa 3Be3ja

e 3Be3aaHu Moaenu

e lI3BOpKW 3Be3aaHe eHepruje

e [paBUTALMOHO CaXxXnMame

e TepMOHYKNeapHe peakuuje

e [lpobnem HeyTpuHa

. 1BOjHe 3Be3ae

e Knacudukaumja aBojHMX 3BE34a
e BusyenHo aBojHe

e Penauuja maca-cjaj



IvHaMmnuka napansakca
CneKTpOoCKOMNCKU ABOjHE

EknnncHo aBojHe

OapehuBame Maca ABOjHUX 3Be34a
PoTtauuja 3Be3aa

6. 3Be3naHa jaTa

OTBOpeHa unu ranakTuyka jaTta
36ujeHa nnu rnobynapHa jaTa
CtabunHocT 3Be34aHux jaTta
X-P gnjarpam 3a 3Be3gaHa jaTta
3Be3gaHe acouunjauunje

7. Hawa ranakcuja

CTpyKTypa n Kapaktepuctuke Nanakcuje
3Be3aaHe nonynauuje

LleHTap Hawe [anakcuje

PoTtauuja Nanakcuje

ManakTnyka Maca u npobnem TamHe MaTepuje

8. Mehy3BesnaHa maTtepuja

CacTtaB u CTpyKTypa Mehy3Be3gaHe maTtepuje
[AacHa KOMMOHEHTA
HeyTpanHun BOAOHUK



LInHoBKKN Monekynckn obnaum

YecTyHa KOMMoOHeHTa (NpalnHa)

Mehy3Be3gaHa eKCTUHKLMja U NnoupBeHeHE CBETIOCTU 3Be34a

CacTtaB u rpaha yecTtmua

KocMUYKkmM 3paun

M@anakTU4YKO MarHeTHo nosbe

MarnuHe

PednekcnoHe marnmHe

EMncuoHe marnunHe (XM pernonmn, octaumn cynepHosmx (CHP), nnaHeTapHe MariuvHe)

9. EBonnyumja 3Be3na

10.

OcHoBHe ¢ase y eBonyumjn 3eesaa

KoHauHe daze y eBonyumjn 3sesge (benu natysbun, HEYTPOHCKe 3Be34e, LpHe pyne)
Cyneprycta maTepuja n nyncapu

Esonyumnja 3Be3ga y TecHo ABOjHUM cuctemuma (TAC)

[BOjHM Nyncapu n knxoBa penHKapHauuja

[BojHN nyncapu n edektn OTP

NMpoMmeH/bMBE 3Be3ae
KapakTepucTtuke n knacudukaumja npoMeH/bnBUX 3Be34a
Myncunpajyhe npomeH/buee 3Be3ae (PP Jlypae, Uedenae, Mupuae)
KaTaknnammyHe npoMeH/bmnBee
Hose (knacnyHe, pekypeHTHe, naTtysbacTte)



11.

CynepHoBe

BaHranakTtMuyka actpoHoMmmja
Mopdonowka knacudpukaymja ranakcuja
Xabnos (Xy66ne) 3akoH
OapehunBame X-KOHCTaHTe
MeToae oapehumBarba pactojatba A0 ranakcuja
dusnuka Knacudukaumja ranakcumja
AKTUBHe ranakcuje
KBazapwu
MeTaranakcuja
JlokanHa rpyna
KocMoiowku Mmogenm u xurnorese
Moaen Benunkor npacka
MunkpoTanacHo pesIMKTHO 3payere

CyHue
OnwTe KapakTepuctnke
CyH4yeBa yHyTpalwHOCT
CyHueBe ocuunaumje (xennocemsmosnorumja)
CyHueBa aTMmocdepa
doTochepa
XpoMocdepa
KopoHa



CyHueB BeTap

MarHeTHo nosbe Ha CyHuy

O6nuumn CyHueBe akTMBHOCTU (nere, dakyne, pnokyne, cnukyne, epynuunje, npotybepaHue)
Epynuunje n mnxos ytnuaj Ha 3eMiby

CyHuyeB cucrem
OnwTe KapakTepuctnke u nopeksno CyH4eBor cucrema
MNnaHeTe 3eMs/bUHOI TUNa
3emM/ba Kao Hebecko Teno
[MnaHeTe JynuteposBor Tuna
Mane nnaHeTe unu acrepouam
KomeTe
MehynnaHeTapHa maTepuja
MeTeopu n MeTeopuTu

noBpaTak



MporpaM cTyauja y okBUpY npeameTta EnekTpoMarHeTmsam u onTuKa

. ENeKTpM4YHO nosbe y BaKyyMy:

NMojaM nosba, HaenekTpucawe, Ky10HOB 3aKOH

dyHKUuMje nosba. JaumHa nosba, NnoTeHuujan, AMnNon

JeaHaunHe enekTpOCTaTUYKOr Mosba Y MHTErpanHoM obnunky, n amdepeHumjanHoMm 0b6anKy
MpuMepun enekTpocTaTMYKor nosba y BakyyMmy. Hemoryha nosba, nosba o4 cucreMa KOHTUHYaHO
pacnopenjeHnx HaenekTpucawa

. ENeKTpUYHO noJsbe y AnenekrpmummMa:

e [MpoBOAHMUM M AMENEKTPULN, aTOMCKM U MOJIEKYSTAPHU AMMNONM, Noslapu3aunja AMenekTpuka, 3anpeMmHcka u
NOBPLUMHCKA FNYCTUHA BE3aHMX HaeNeKTpucak-a

e JeAHauMHe eNeKTPOCTaTUYKOr NoSba Y AMENeKTPpUKY. YonwTeHa FaycoBa TeopeMa, ocTase jeAHauyMHe nosba,
YC/TIOBW Ha rpaHULUM ABa AMENeKTpuKa

e [lpuMepyn enekTpoCcTaTUUKOr MNosba y AMenekTpuumnma

e O6NUMK oMeneKkTpuKka, ANeNneKTpULUn orpaHMYeHn eKBUNoTeHUMjaHUM NOBPLUMMA, NPOM3BOSbaH NOJIOXKaj
AnenekTpuka

. MpoBOAHMLUM Y €N1€KTPUYHOM NOJbY:

e [1pOBOAHUK, YCNOBU €NEeKTPOCTAaTUUKE paBHOTEXE

e HaenekTpucaH NpPoBOAHUK Y BaKyyMy

e [IpOBOAHMK Y CNOSbalUHEM MOJbY. MHAYKUKM]A, MPOBOAHMK Y MOJbY TAaYKACTOr HaeneKkTpucamwa, nopeajere
n3Meadjy amenekTtpuka n metana

e Kanauuter

. EHeprmja enieKTpocTaTMUKOr nosba:



e EHepruvja HaenekTpmcaHmx NpoBoAHMKA. EHepruja ycaMm/beHOr HaeneKkTpucaHor npoBoAHMKaA, eHepruja
KOHAeH3aTopa

e [lOHAEPOMOTOPHE CUNE eNeKTPOCTaTUUKOr Nosba

e EHepruja enekTpuyHoOr nosba. llo/be Kao Hocuiay eHepruje. lNonapmsaumoHa eHeprumja

5. CraumoHapHe cTpyje:

e EnekTpuyHa CcTpyja, jeaHauynHa KOHTUHYUTETA, e/IeKTPOMOTOpHa cuia

e OMOB 3akoH, OMOB 3aKOH y andepeHumnjanHoMm ob6nky. OMOB 3aKOH 3a HEXOMOIeH AE€0 KOHTYpe.
KupxodsbeBa npasunia 3a CTpPYjHO KO0

e CHara ctpyje. lNojam cHare. Llyn-JleHUOB 3aKoH

e /I3BOpK eNeKTPOMOTOpHE cune

6. MarHeTHoO noJsbe y BaKyyMmy:

e Y3ajaMHO AejCTBO CTpyja, MarHeTHO Nosbe, NoJbe NOKPETHOr HaenekTpucawa, nosbe crpyje, buo-Casapos
3aK0oH, JlopeHuoBa cnna, AMNepoB 3aKOH

e KOHTYypa y MarHeTHOM MNoJby U MArHeETHO MoJbe KOHType

e Pap npu npeMewTawy CTPYjHOr NPOBOAHMKA Y MAarHETHOM MNoOJby

e JegHaunmHe MarHeToCTaTUUKOr Nosba Y BakyyMmy. [aycoBa TeopeMa 3a BekTop b - ¢dnykc Bektopa b, AMnepos
3aKOH - UMpKynaumja sektopa b, nopeajere enekTpoCTaTMyYKor U MarHeTOCTaTUUYKOr noJsba, nosbe
cosieHounaa

7. MarHeTHO nNoJsbe y MarHeTuKy:

e HaMarHeTucaBawe MarHeTuka, jayMHa MarHeTHor nosba, jegHaynHe nosba

e MarHeTHo nosbe yHyTap MarHeTtmka, yCloBM Ha rpaHMUM ABa MarHeTuka, enekTtpomarHer

e BpcTte mMarHeTuka. logena MarHeTuMKa, MarHeToMexaHu4yke rnojaBe, MarHeTHM MOMEHT eflIeKTpOHa M aToMa,
AnjaMmarHeTusam, napaMarHeTmnsam, (prOMaFHeTM3aM



8. EnekTpoMarHeTtHa nHaoykuuja:

e @eHOMeH efleKTpoMarHeTHe MHAYKUMje, enekTpoMOTOpHAa cuia MHAyKuUmMje, Mepere MarHeTHe nHaykuuje,
dykooBe cTpyje

e CamMouHAaykuuja n y3ajamHa nHaykumja. CTpyja Nnpu yK/bydyery N UCKIbyyery Kona

e EHepruja marHeTHor nosba. EHeprunja marHeTHOr nosba y OACYCTBY bepoMarHeTuka, paa

e MpeHaMarHeTuMcaBarba pepoMarHeTnka

9. MakcBenoBe jeAHauYMHe:
e BpTnoxHo enekTpnyHo nosbe. CTauMoHapHO NOJbe, HECTALUMOHAPHO NOoJbe
e Crtpyja nomMmepamra
e MakcBenose jegHa4YnHe
10. EnekTpn4yHe ocuunaumje:
e CnobogHe ocumnauymnje. KsasucraumoHapHe cTpyje, cnoboaHe ocuunauunje y KoHTypmu 6e3 akTUBHOI OTrnopa,

cnobosHe nNpuryweHe ocunnauuje y KOHTYpu ca akTUBHMUM OTNOPOM
e [lobyajeHe enekTpuuHe ocumnauunje. Kona ca nepnogmyHoMm nobynom, HamnaMeHMYHe CcTpyje

11. EnekTpoMarHeTHu Tasiacum:
EnektpoMarHeTHun Tanacu. JeagHauynHe efieKTpoOMarHeTHMUX Tasiaca, paBaHCKW eneKTpoMarHeTHu Tanac,

eKCNnepuMeHTa IHO n3yyaBake efleKTpoOMarHeTHMX Tasaca, 3padere gmnona
EHepruja v uMmnync enekTtpoMarHeTHor nosoba. NonHTUroB BeuTOop

ONTUKA



12. YBoaHa pa3MaTtpatba:

e TanacHa ontuka. CBeTNOCHM Tanac, pednekcmja npenaMmare Ha rpaHuUmM ABa AvenekTpuka

e CBeTnocHu nykc n hoToMeTpmnjcke BesIMUYnNHE

e OCHOBHW 3aKOHU reoMeTpujcke onTuke. LleHTpnpaHn ONTUYKMU CUCTEMU, XajreHCOB MPUHLNM
13. UHTepdepeHumja:

e ®eHOMeH MHTepdepeHunje, U3BOP KOXEepeHTHe CBETNOCTU, UHTepdepeHUMOHa CnKa

e KOXepeHTHOCT.

e [lobunjarbe KoxepeHTHe cBeTnoctn. ®peHenosBa orneaana, MajkencoHoB nHTepdepomMeTap

14. Andpakunja cBETNIOCTH:

e [ndpakumnja, XajreHc-OpeHenos npuHumnn, GpeHenose 30He

e [Indpakumnja Ha jeagHocTaBHMM npenpekama. PpeHenoBa Andpakumnja Ha KPy>XHOM OTBOPY U Ha KPY>XHOM

ancky, ®payHxodepoBa gndpakumja Ha NyKOTUHU
e [ndpakunoHa pelieTka

noBpaTak



MporpaM cTyamja y oKBUpPY npeameTa YBoj Y TeOPHCKY Me@XaHMKY

. MEXAHUKA CUCTEMA:

OcHoBHe uaeje HbyTHOBE MexaHuke

MojMoBKM nNpocTopa U BpeMeHa. EneMeHTn KuHeMaTuke

MojaM cune n OCHOBHa jeaHayuHa gnHaMuke. ONwTK 3aKOHU AMHaMuke. NpUHYAHO KpeTame
Nanambep-JlarpaH>xoB npuHUKMN. JegHauynHe cnoboaHor KpeTamwa. JegHauynHe NpUHYAHOr KpeTaka
MeTopa reHepanucaHmx KoopauHaTta. JlarpaHxose jeaHauyunHe

3aKOHU oAp Karba Yy MexaHuum

XaMUNTOHOB BapujaunmoHu npuHuun. Teopema EMu Hetep

eHepanucaHun nmnysncn n XaMMnNToHoBe jeaHauunHe. [lyacoHoBe 3arpaje n MHTerpanm Kpetawa
KaHoOHCcKe TpaHcdopmaumnje XamnntoH-Jakobunjes metoa

CucteM ca jegHuM cteneHom cnobone. Mane ocumnaumje

LleHTpanHO KpeTare. Pacejarbe yectnua

KnHeMaTnuyku efieMeHTn KpyTor Tena

AVNHaMNUKM eneMeHTn KpyTor Tena

3aKOHU KpeTawa KpyTor Tena

Ob6pTare OKO CTasiHe oce

PenaTMBHO KpeTawe vecTtuue

OcHoBHe naeje Teopuje penatTMBHOCTU

JlopeHuoBe TpaHcdhopmaumje. NMocneanue JlopeHUoBMX TpaHchopMauuja

eoMeTpujcka nHTepnpeTaumnja aoragjaja. NMpocrtop (ceet) MmnHkosckor. KoBapujaHTHa
dopmynaumnja GU3NUYKNX 3aKOHa

KoBapujaHTHa popmMmynaumnja anHamuke. Penauunja namehy mace u eHeprumje. TpaHchopmaumja AMHAMUYKNX
BeJIMYMHA

e EnemMeHTM onwTe Teopuje penatmBHOCTU. TyMayerwe rpasmtaumje n yesoherwe PuMaHoBe reomeTtpuije

. MEXAHUKA KOHTUHYMA:

e OCHOBHe uaeje MexaHuke agedopMabunHux Tena



AnHaMnkKa KOHTUHYYMa. HanoHCKO CTarke U TeH30p HamnoHa. OnwTa jeaHauynHa KpeTama.
MoTnyH cucTteM jeaHauyunHa

Ocunnauuje xunuye. TanacHo NpocTupare Manux nopemehaja

KMHEeMaTUUYKn 1 gMHaMMUUKKN eneMeHTn pnymnaa

JegHauunHe KpeTara naeanHor ¢dnymaga. Ojnepos MeToq

CTaumoHapHo KpeTawe ngeasnHor dnyuaa. TanacHo npocTupare Manux nopemehaja

noBpaTak



Mporpam ctyauja y okempy npeameta Matemartumka ll
. BULLECTPYKM UHTEIPAJIN:

e OcobunHe, cMeHa NpPOMeHSbUBUX
e [IpMeHe Ha padyyHare NoBpLIMHE NOBPLUIX U ApYyre rNpuMeHe
e HecBOjCTBEHU MHTErpanu

. KPUBOJIMHUNICKWU MHTETPAJIN NPBE N APYTE BPCTE:
e [lpnmeHe
. BEKTOPCKA AHAJIN3A:

CkanapHo, BEKTOPCKO nosbe

N3Boa Yy AaToM npasuy, rpaanjeHT daykc, poTop, AMBepreHumja
CrtokcoBa dopmyna, dopmyna Nayc-OcTtporpaackor
MoTeHumMjanHa nosba

Jlannacos onepaTtop

. MAPAMETAPCKWU UHTEIPAJIN:

e OcobuHe nHTerpana Koju 3aBucK o4 napameTpa andepeHunpare n MHTerpaumja no napameTpy
e OjnepoBun nHTerpanu: rama, 6eta dpyHkuUMja n NxoBe oCobuHe

. HYMEPUYKUMN PEOQOBM:

TecToBWM KOHBEpreHuuje, anTepHaTUBHU peaoBu

NajéHnuos TecT

AnconyTHa n yCi. KOHBepreHumja

OYHKLUMOHANHN penoBu

YHndopMHa KOHBepreHumuja, BajwepTtpacoB TecT, ocobnHe yHUdOpHe KOHBepreHuuje, penosu



CreneHu penoBa

NHTepBan (paanjyc) KoHBepreHuuje
OcobuHe cTeneHnx peaosa

Tejnopos pepn

dypunjeoBn penosu

TpUroHoMeTpujckmn penosu

[loBo/baH ycnoB 3a pa3Boj y ®dypujeos pen, pa3Boj napHe n HenapHe gyHKuunje
Pa3Boj y pen Ha NpoOM3BO/bHOM UHTEpBanNy
dypunjeoB pea y KOMMIEKCHOj hopmm
OnNwTn OpTOroHaNHU cucTeMn PyHKUM]a
Mpumepwn

6. ANOEPEHUMIAJNHE JEAHAYMHE:

Kowwnjes npobsem 3a jeaHaumHy npseor pena

PukaTtnjesa, bepHynujesa, KnepoBa, JlarpaHxosa andepeHuunjanHa jegHavymnHa

OpToroHanHe Tpajekropuje

OndepeHunjanHe jeaHaumHe Buwer peaa

Kowwnjes npobnem

CHuxaBare peaa andepeHunjanHe jeaHaumHe

JlnHeapHa xoMoreHa (HexoMoreHa) jeagHa4yuHa pega H

JeaHayMHa ca KOHCTAHTHUM KoeduunjeHTuma

OjnepoBa gundepeHumnjanHa jeaHauymHa, Bapujaumja KoHCTaHaTa

NHTerpaumnja andepeHumjanHmnx jegHaunHa nomohy penosa, becenosa jegHaunHa, Becenose pyHKunje
Cuctemn gndepeHumnjanHnx jeaHaumHa: JIMHeapHM ca KOHCTaHTHUM KoeduunjeHTMma, Bapujaunje
KOHCTaHaTa, MaTpUYHN MeTOo[,

7. ®YHKUWNIE KOMIMJIEKCHE NPOMEHJ/bUBE:

N3Boa, Kown-PnumaHoBe jegHaunHe, eneMeHTapHe KoMniekcHe dyHKumje
NHTerpan, Kowwujesa nHterpanHa popmyna
KoMnnekcHun cTteneHn peaosu, Tejnopos pen, JlopaHoOB pea



e W3onoBaHu cuHrynaputetm U wuxosa knacmdukauuja
e Pe3naym
o Kowwunjesa TeopeMa 0 pe3nayyMmmma, npMMeHa Ha padyyHare peanHux uHterpana

. DYPUIEOBA U JIAINJIACOBA TPAHCO®OPMALIMLIA:
e OcobuHe N NpUMeHe Ha pellaBake AndepeHunjanHux jeaHauymHa U MHTEerpasaHnx jeaHavymHa
. MTAPUMNIAJIHE JEAHAUMHE:

Knacndukauuvja napumnjanHux jeaHadmHa gpyror pena

XnnepbonuuHe jeagHaunHe, pewaBare Kowmnjesor npobnema, KOpeKTHO NOCTaB/beHM 3a4aTak
JeaHauunHa xuue Koja Tpenepu, onwTa cxeMa dypujeosor MeToha, MewoBnUTN npobnemum
NMpuMeHe JlannacoBux TpaHcdopMaumnja Ha MewoBuTe npobneme

Mapabonuuke jeaHaunHe

JegHaynHa npoBoAjeHa TonsoTe

dypujeoB MeTOA 3a jeAHAUYMHY NpoBOAjeHa TonaoTe

Enuvntuuke jegHaunHe

MpaHM4HK Npobnemun, pyHaaMeHTanHa pewera Jlannacose jeaHaunHe, 'puHOBa popmyna
OcobuHe xapMOHUjCKUX PyHKLUM]a

Pewerne OunpunxneoBor npobnema 3a Kpyr kopuwherweMm OypujeoBor Metoaa

[MyacoHoOB nHTEerpan

noBpaTak



Mporpam cTyamja y okBupy npeameta OCHOBU MaTeMaTHuKe ¢u3mKe

1. BEKTOPCKMU NMPOCTOPM:

BekTopcku npocTop, NMHeapHa KoMbuHaumja, NMHeapHa He3aBUCHOCT
ba3nc u gumeHsunja

N3omopdunsam npocrtopa

Penpe3eHTOBak€e

CkanapHu npon3soj; OpTOHOpPMUpaHu ckyn; becenosa jeaHakocT
MoTnpocTopun 1 onepaunje ca buma

MpojeKkunoHn TeopeM

paM-LLIMNTOB MOCTYyNak U HEroBO reOMETPUJCKO TyMayeHe

2. INHEAPHW ONEPATOPMW:

Anrebpa onepaTopa

Penpe3eHTOBawe onepatopa MaTpuuaMa

[JedeKkT v paHr onepaTopa

CuneecTepoB 3aKoOH gedekTa

HecunHrynapHu n nHeeptnbunHun onepatopmu

PenpeseHTOBare U NpoMeHa 6a3unca

ApjyHrosaHu onepatop. Knacndukaumja onepatopa y 0O4HOCY Ha aAjyHroBame
XepMuntckn onepaTtopu. NO3NTUBHU N CTAaTUCTUUKM OorepaTopu
[MpojekTOpU, onepauuje ca HMMa 1 Be3a ca NOTNpPoCTopmMMa
YHUTapHu onepartopu

CUMETPUYHN 1 OpTOroHasIHKU onepaTopu

3. CNMEKTPAJIHA TEOPUJA:

e (CBoOjcTBEHa BpeAHOCT, CBOjCTBEHU BEKTOP, NOAMNPOCTOP NPOjekTop
e (CBojcTBEHM nNpobnieM HOpMaNMHMX onepaTopa; AeKoMno3uuuja jeamHuue, cnekTpanHa gopma



e (CBOjCcTBEHM NMPO6/IEM CUMETPUYHUX M OPTOrOHANIHMX onepaTopa
. EIEMEHTUN BEKTOPCKE AHAJIN3E:

CkanapHo 1 BEKTOPCKO nosbe. 'pagnjeHT n usson y npasuy
AwnBepreHumnja, poTop 1 U3BOA Y NMpaBLy

XaMUNTOHOB onepaTop, KoMno3sunumnje XaMmMaToOHOBOI onepaTtopa
CneunjanHu TUNOBM BEKTOPCKUX MOJba

MNoTeHumjanu

noBpaTak



Mporpam cTtyamja y oKBupy npeameTta Yeopg y punosodujy

1. MHTerpanHoct Mapkcusma. lberoBu KoHCcTUTYEeHTU U MecTOo punosoduje y Mapkcmsmy

e YCNOBU N AeTEpPMUHAHTE HacTaHKa U pa3BuTKa ¢punosoduje yonwTte a MapKcuctmuke dunosoduje
nocebHo. MHTerpanHoOCT MapkcuaMa Kao peBOSIYLUMOHAPHOr Hay4yHO - dnio30dCcKor u BpeaHOCHOr
CXBaTakba CBeTa M YyoBeka. MapkcmnsaM Kao HOBM (MponeTepckn) XymMaHM3aM - peBoslyumoHapHa Mncao
UM OPraHoOH NpaKTUYHE M3MEHE CaBpEMEHOr ApyWTBa M HEroBor npenasa y couujannsam ogHOCHO
KOMYHM3aM. YCNOBHO usasajarbe puno3odCckor, COLMOMOWKOr, NOAUTEKOHOMCKON, NOIMTUYKO- NpaKTUYor
KOMMJieKca nuTakwa y MapKCcusmy, U jeAMHCTBO Hay4YHe U BPeAHOCHO - NMpaKTU4YKe U ApYyrux cTpaHa
MapKcuama

2. OcHOBHa yuyerma MapKcucTtuuke punosoduje

e [lpeaMeT N KpUTUUKO - PEBOJTyLMOHAPHA CyLWTUHA MapKkcncTnyke dunosoduje. CywTMHa U jeANHCTBO
MPaKTUYKO - peBOJIyUMOHApPHE, OHTOJIOWKE, THOCEOJIOWKO - METOA0JI0WKE, aKCUOJIOLWKO - XYMaHUCTNUKe
CTpaHe Mapkcuctnuke dunnosodpuje

e Hayka, ¢dunosoduja, naeonorunja, penuruja, NnoanMTUKa; Kyntypa n umsunusauymja. CunjeHtmsam,
TeXHUUM3aM, BOJIYHTapm3aMm - 1 cCouMnjasIMCTUYKN XyMaHU3aM

e "Ykmpamwe cdunosoduje' n MoryhHOCT HeHe peannsauuje y npouecy msrpajte coumjannsma m
KOMYHM3Ma

e MapkcoB nojam npakTUYHe U3MeHe CBeTa, KOHKPEeTHOr CoOuMjasIMCTUYKOr XyMaHn3Ma u MapkcoB HOBM
(AnjanekTUuKM U XyMaHUCTUUYKM YCMEpPeH) MaTepujanusam

e OnwTa CTpYKTYypa M 3aKOHUTOCT cBeTa. MaTepuja; KpeTare, NpoCcTop, BpeMme. beCKOHa4YHOCT
KOHa4HOCT. [lonapHoOCT 1 BpcTe nonapHoctu. "CyncraHuunjanHo - atpubytusHe' kateropuje; "CUCTEMCKO -
CTPYKTYpHe' kaTteropuje. Hy>HOCT n cny4yajHocT; MOoryhHocCT, BepoBaTHoha, CTBApHOCT. Y3POU4HOCT,
(PyHKLUMOHANHA 3aBUCHOCT U LeNIMCXOAHOCT. Hay4YHM 3aKOHU N HUXOBE BPCTE. YHUBEP3aAHMU
AnjanekTuykn 3akoHu. NpegMeT n 0OCHOBHU npobnemn punosoduje MaTeMaTUUKnUX, NPUPOAHUX U
TEXHUUYKNX HayKa. dunosodunja Hayke n "Hayka o Hayumn' n kUXOB 3HAYa]



e YoBekoOBa cpeaAnHa, AMjaneKTUYKN NPpUpPOLAHO - UCTOPUJCKU AETEPMUHMU3AM U MaTEPUJASIMCTUUKO CXBaTare
ncropuje. letepmMnHmsam, werose spcte. CywtnHa n moryhHocTu sbyacke cnobose y og4HOCY npema
YOBEKOBMWM MpaBUM AYXHOCTUMA, O4FOBOPHOCTUMA U OCTBapuBaky CMUCA U BpeAHOCTU YOBEKOBOI
XXMBOTA yorwTe

e [HOCEO/IOWKO - MEeTOA0JIOWKA CTpaHa MapKCUCTUYKOr norseaa Ha CBET M HeH 3Havaj. CywTtunHa u obnnum
casHama. lMopekso casHama; Npon3BoaHa oapas U rnpakca. N3sopu n moryhHocTn casHama
(penaTuBHOCT rpaHuua casHama). lNojamMm NCTUHe, heH N3BOP U KpuTepuj y npakcu. HayuyHo npeasuhame.
MpuHUMNK MapKkcoBe KOHKpeTHe ( MaTepujanuctuyke ) amjanektunye metoge. KpUTUYHOCT um
pPeBOSTYLMOHAPHOCT MapKCUCTUUYKE METOoZe Kao CTBapasjlayky YMH npeBasuiaxewa JOCTUNHYTOr CBe
UCTUHUTUjUM, 6OS/bMM, NenwnM, BpeaHnjum

e AHTPOMNONOLWKO - XYMaHUCTM4YKa CTpaHa punosodunje. MapkcoB nojaM vyoseka. NeHepnuyko buhe yoseka un
HeroBe OCHOBHe KapakTepuctuke. lNMpakca kao cnobogHO cTBapanawTBo M npouec camooapehera Yoseka
y oapeheHnM KOHKpPeTHUM NpUPOAHO - UCTOPUJCKUM ( Npe cBera NpoM3BOAHUM ) ycnoBuMa. JIMYHOCT,
rnpouec couunjanmsaumje v nHAMBMUAYyanm3saumje n KOMyHM3aM Kao OCTBApPEHM XyMaHM3aM - Kao
yApYXuBame y KojeM je cnoboaHn pasBuTak CBaKoOr nojeamHua ycnios cnoboaHor pa3BuTka 3a CBe U
06pHyTO("MaHudpect")

e CywTuHa n 3Hayaj Teopuje otyhewa n pasotyhera n HbeHO MecTo y uenHn Mmapkcusma. OCHOBHe BpCTe
oTtyhera; nyteBn pasoTyherba yoBeKka y npouecy MHTerpaumje u counjanmsaumnje caBpeMeHor ceeTa

e [lojam BpefHOCTU; BPCTE BPeAHOCTU N HbUXOBa xXunjepapxuja. XXMBOT n cMpT, MUP N paT Kao Gmno3odpcko -
BpeAHOoCHU npobnemn. OCHOBHe MopanHe, yMeTHUYKe ONWTEeKYNTypHe, NOINTUYKE, eKOHOMCKE U apyre
BpPeAHOCTM CaBpeMeHOr ApYLUTBA KOje KPpUTUUKK npey3nMa n gasbe pa3Buja coumnjanmsam ( nocebHo
camoynpaB/bayky ) 1 HUXOBO oCTBapuBame. [pobneM cMucna n BpeaHoCTU XMBoTa onwTe ¢ 063MpoOM Ha
Hay4HO yBepere U pennrnjcko BepoBame

e [Ipobnem nporpeca, werosa Mepusa c NnocebHMM 063nMpoM Ha MAEO0NOrnjy U NOIUTUKY HECBPCTAHOCTU U
Ha CoUMjanUCTUYKN XYMaHU3aM

e XyMaHM3aM caMoyrpaB/bakba Yy jyroc/ioBEHCKOj Teopujn 1 npakcu. deduHnumja o npuHUmMnuMma.
KOHKpEeTHO - NCTOPUCKM MOoLes1 CaMOoyrnpaB/baykor coumnjanmama n rnoanuTuKa HeCBpPCTaHOCTW. Tpaauuuja
Haller camoynpas/ba4ykor couujanmsma, werosa A4oCcTUrHyha, Tewkohe v nepcnekTuee

3. HacTtaHak, pa3BMTaK U caBpeMeHO CTakbe MapKcuctuuke dunosoduje



Y3ajaMHM yTULAj U KNacHO - BpeAHOCHa rpaHuua OTBOPEHOCTM MapKCcu3Ma npema 6ypxxoackum
BpegHoCTMMa n ytmuajuma ( no3uTuBu3aM, nparmatusam, deHoMeHos0rmja, ersucTteHumjannsamM; Hay4yHo
- peannucTnykKa U aHaydHo - aHTPOMNOJIOWKA OpujeHTaunja y rpahaHckoj n MapKCuUCTnykoj dunosoduijm
KoHTpoBep3e y MapKkcusmy un ¢ounnosodujn mapkcnusma of spemeHa lNpee MIHTepHauMoHane 4o AaHac
Mornea Ha pasBUTaK MapKCUCTUYKe punosoduje y jyrocioBeHCKMM 3eM/baMa C 063MpoM Ha OnNwTH
pa3BuTak MapKkcusMma mn coumjanusma

Cagawre CTakbe M NepcrnekTmee pa3soja MapKkcncTnuyke dunosoduje y cBeTy un Kog Hac. byayhHocT
MapKCcu3Ma yonuwTe, a ¢punosodumje Mapkcnsma nocebHo

e [OBpaTak



Mporpam ctyamja y okBupy npegmeta lNMpakTtmMyHa acTpodumsmKa
yBona
e MecCTO M ynora aCTpOHOMCKMX NOCMaTpaykmnx nogaTtaka y oTKpmBamy Hay4dyHe UctmHe. CneynduyHocCT
NnpuUKyn/baka aCTPOHOMCKMX nogaTtaka. [MaBHM eneMeHTM npoueca Npukyn/batba aCTPOHOMCKMX nogaTaka
Hocuoumn nucopmauymja

e OcobunHe Hocnoua nHdopmaumja y actpoHoMujn. OToHM Kao Hocuoumn nHpopMauunja. Matepuja. HeyTpuHo.
paBuUTaALMOHK Tanacum

Cakyrubaum nHdpopmMmaumja

e OnTtunukm Teneckonun. OcobuHe ONTUYKUX eneMeHaTa Teneckona. pelke oNTUYKUX efleMeHaTa Teneckona
(Abepauuje). OnTuuke weme Teneckona: pedpakTopu, pednekTtopu. TUNOBU MOHTaxa Teneckona, huxose
npeaHoCTU 1 HegocTaun. Nama-Teneckonu. PeHTreHCKn Teneckonun. YATpaBUOSIETHN TeneckKonu.

NHdpaupeeHn Teneckonu. Pagno teneckonun. Pagmo nHtepdpepometpu. CuHTE3a anepTypa. Teneckonum 3a
KOCMUYKO 3payere

AHanu3saTopum

e Ontuukm puntpu. LLnpokonojacHn dpuntpun. NHTepdepeHumoHn duntpmn. NHTepdepeHUNOoHOo-
nonapmsaumoHn euntpu. OCHOBHU €1EMEHTU CNEKTPanHMx npubopa n kMUXoBM rNaBHK napaMeTpu. ONTMUKa
npusma. OnTnyka peweTka. ®oypuep-cnekTtpoMeTap. ATOMCKM pe30HaHTHU cnekTpoMeTap. ONTUYKK
XeTepoaunH

NetexkTopu

e Oko. ®oTorpadcka emynsmja. d®otoenemeHT. oTomynTunamkaTop. UUA. MNMponopunoHanHu 6pojaun.
CUMHTUNAUMOHN feTeKTopu



ATMocdepckecMmeTHe

e Ab6copnuunja. CunHtTnnauymje. Cnekn nHtepdepomeTpuja

OTknamame atMochepCcKux CMeTHhH
e AKTMBHaA M aganTUBHa ONTUKA
Bexxbe

e [lpunpemMa 3a HOTOMETPU]CKO NOCMaTpare NPoOMeH/bMBUX 3BE34a.
NMpunpema 3a nonapuMeTpujy 3sesaa.
NMpunpema 3a nocMaTpawe cnektpa CyHua UL/ kamepom.
OapehunBame 3aBmcHoOCTN MY-MB oa MB-MB 1 Konop nHaekca.
MonapumeTpuja 3Be3aa.
MocmaTpare cnektpa CyHua UL/ kamepoM, obpaga CHUM/bEHOr criekTpa u ogpehunBarbe eKBMBanNeHTHe
WMPUHE NnHUje

e [10BpaTakK



Mporpam cTyamja y okBupy npeameta O6paja acTPOHOMCKMX NOCMaTpaka

NHTepnonauunja 6p3o npoMeH/bmnBnx edemMepunaa. Teopmnjcke n peasnHe rpewke nHTepnonauunje JlarpaHre-
OBWM MNOAMHOMMMA,KYOHMM CnjlajHOBMMA U TPUTOHOMETPUJCKMUM MOSIMHOMUMA.

NHBep3Ha nHTepnonaunja edbemepunaa.

NMpuMeHa No3HaTuX MeToaa HyYMepuyke MHTerpaumje 3a padyyHawe kKoedpuumnjeHata dGoypmep-oBmx nosiMHOMa
KOjuMa ce n3paBHaBajy acTpoOHOMCKa nocmatpawa CyH4YeBe akKTUBHOCTM, NEepUOANYHUX NPOMeHa cCjaja
Hebecknx Tena u C/INYHO.

EdurkacHOCT nspaBHara pas3iMynTMX aCTPOHOMCKUX NocMaTpaka No3HaTUM MeTodaMa: MeToAOM HajMamux
KBaAapaTta, MeTonoM KybHux cnnajHoBa n metoaoM Wxuttakep-PobmnHcoH-BoHapak-a.

Metona Wxutrtakep-PobuHCcoH-BoHAapak-a n puntpupame oCcuMnaTtopHMX NpoMeHa rnocMaTpaHmx yHkuuja.
PewaBare BENMKNX CUCTEMA jeAHAaUYMHa. HyMepunyKka Ta4yHOCT HEMO3HATUX U UTEPATUBHU NOCTYNaK
nobosbllarba TAaYHOCTM pellera.HenoTnyHn cucTemMun jeaHaumHa u crneunjanHe MeToae 3a hUX0BO
pewaBame.

Anpokcumaumje cekyapHMx NpoMeHa OpToroHasIHUM MosiMHOMMMa U PuLxep-oB KpUTEPUjYM 3a
oApeajuBare HajBuLLEer cTeneHa rnosmHoma.

HopManHa pacnogena sepoBaTHohe 3a jeaHy v Buhe cny4dajHux npoMmeH/buBux. bajecoBa Teopema v padyH
HajBepoBaTHUjUX U3HOCA NapaMeTapa pacnogesne n3 nocMatTpama.

EMnupunjcke pacnogene seposatHohe ogabpaHux BpCTa aCTPOHOMCKUX NocMaTpama U HUXOBO ynopeajere
Ca NpeTnocTaB/beHUM TEOPUJCKUM pacnogenama. Kputepujymm carnacHoctun: Konmoropos-a,lleapcoH-a u
Munsec-a.

XOMOreHOCT nocMaTpaykux noackynosa:kputepmnjymmn CryaeHt-a, WmnnuoxoH-a n duuxep-a.
NoeHTndunkaumnja rpybumx rpewaka nocMaTparba:o0bjeKTMBHO U CybjeKTUBHO oapeajuBare rpaHuua
MHTEpBana NoBepem-a.

NaoeHTndunkKaumja cucTteMaTCKMX nNpoMeHa nocMaTpaHe cny4dajHe npoMeHs/bmee:Ab6be-oB KpUtepujym.
CTaTUCTUUYKO UCNMUTMBaHE 3aBMCHOCTU U3Meajy Mo3HATUX aCTPOHOMCKUX U reodmnsnykmx nojasa:CyHueBa
AKTUBHOCT M nopemehaju reoMmarHeTHOr nosba, napasakca u CONCTBEHO KpeTawe 3Be34e, Maca M anconyTHU
cjaj 3Be3ae,nepunopa u cjaj Uedenpe, vta.

NoeHTndukaumja ocumnaTopHux NpoMeHa y nocMaTpavykumM cepujama.llepmogorpaMmcka un crnekrTpasaHa
aHanusa:anpektHe doypuep-oBe TpaHchopMauuje n TpaHchopmaumje ayTokoBapmjaHTHe pyHKUMje
cnydJajHor npoueca. BpemeHcka orpaHM4eHoCT NocMaTpayvykux cepuja n HexerbeHun epektn.Metoae
BnaukmaH-a n Tykey-a,XaMMWHIr-a n gpyre.



e [OBpAaTakKk



Mporpam ctyauja y okBupy npeagmeta Knacu4yHa teopujcka pmsmka

1. JeaHauMHe efieKTpoOMarHeTHoOr noJba U 3aKOHU oAp>Kakha:

TaukacTo HaenekTpucarwe. KOHTUHYYM HaenekTpucama. JeaHauymHa KOHTUHYUTETa

EnektpoMarHeTHo nosbe M veroso Mepemre. JInHuje cune nosba

PekanunTtynaumnja OCHOBHUX pe3ynTaTa efieKTpoMarHetnsma npee nososuHe 19. Beka: Ky/l0HOB 3aKOH,
FaycoBa TeopeMa, bno CaBap-JlansiacoB 3akoH, AMnepoBa TeopeMa, ®apajejeB 3aKOH nHAYyKLUM]e
MakcBenose jegHauyuHe 3a nosbe y BakyyMmy. CaMoycarnaweHo oapenjuBame

efleKTpoMarHeTHor nosba. loTteHuujann eneKkTpoMarHeTHoOr nosba U jeAHauymHe 3a HUX.
KannbpaunoHa cumeTpuja. JlopeHuoBa n KynoHosa kanubpauuja

MakcBen-JlopeHuoBe jeaHaumnHe 3a nosbe y CyncraHumjanHoj cpeanHn. CnoboagHa v Be3aHa HaenekTpucama.
CyncraHuujanHe jegHadunHe

(paHUYHKN yCcnosu

NMonHTMHroBa TeopeMa

TeopeMa umnysca 3a CUCTEM HaeNeKTpPUCaHUX YecTnua N enekTpoMarHeTHo nosbe. MakceesnoB
TEH30p HaroHa

2. KoBapujaHntHa ¢bopMynauunja enekrpogmHaMuKke:

YeTBOpPOBEKTOPU NYCTUHE CTpPYje 1 noTeHumjana. TeH30p jaumHe nosba. 3aKoHM TpaHcdhopMaumje jaumHa
nosba. EnekTpoMarHeTHO Nosbe HaenekTpucaHe yectmue y YHMOOPMHOM KpeTamwy. MIHBapujaHTe nosba
YecTunua y enekTpoMarHeTHoM nosby (A4ejCTBO, XaMUNTOHUjaH U jefHauYMHe KpeTara)

KoBapujaHTHOCT MakcBenosux n Makceen-J1opeHU0BUX jeaHAYMHa

NHBapunjaHTHOCT MakcBenoBux jeaHauymHa Npu NpoCTOPHOj N BPEMEHCKOj MHBEP3UjU

3. EneKkTpocTraTmka:

MyacoHoBa v JlannacoBa jegHaynHa. JeAHO3HAYHOCT pelleHa.

Ovpuxneosn n HojMaHOBU rpaHUYHKN yCcnoBu. PelwlaBarwe Jlannacose jeAHauyMHe METOAOM pa3aBajaHba
MPOMEH/bUBUX

MoTeHumjan AMNONHOr nMcTa



MyacoH-IpuHOBa dpopmyna. Hanaxewe noteHumjana Metoaom NpMHOBUX pyHKUM]a
Pasnarawe noTteHumjana no Myatunonuma. AMnonHU MoOMeHT. TeH30p KBaapynosHOr MOMEHTa
EnektpocTtatnyko nosbe cucrteMa nposogHuka. MeTtoa nuMKoBa

EHepruja v cuna nHTepakumje y enekTpocTtaTMykoM Nnosby

4. MarHertocraTuka:

MyacoHoBa v JlansacoBa jegHayMHa

Pasnararwe BEKTOPCKOr noTeHumjana no MyaTunonnma. MarHeTHU gUNOSIHU MOMEHT
EHepruja v cuna y MarHeToCctaTtMykoM nosby

JlapMopoBa TeopeMa

5. EneKTpoMarHeTHM TaJjlacu y BaKyymMmy:

TanacHa jeaHadnHa. PaBHM, MOHOXPOMATCKM, paBHU MU MOHOXPOMATCKWN efleKTpOMarHeTHM Tanacu
Monapun3oBaHOCT paBHOI MOHOXPOMATCKOI Tasaca

Jonnepos edekT

dypujeoBo pasnarare nosba rno paBHMM M MOHOXPOMATCKMM TaslacMMa

EnekTpoMarHeTHO 3payeme y WYyn/bUHU

MpuTncak 3pavera. Pasnaramwe Ha ocumnaTtope. MNIaHKOB 3aKOH 3payera

6. 3pauere u pacejarbe eNeKTpoMarHeTHMX Tasaca:

PetapanpaHun noteHuunjanu. JineHapa-BuxeptoBu noteHuunjanm
EMuToBare 3pavera y AMMONHO) U KBAAPYNOIHO]J anpokcmMmaunju. Cuna pagmjaunoHor Tpema
ToMcoHOoBa opMyna 3a pacejarbe eNeKTpoMarHeTHOr Tasaca Ha cnoboaHMM yecTmuama

7. CTaTMuKa noJsba y CyncraHyMjaslHUM cpegmMHaMa:

MakcBen-JlopeHuoOBe jegHauYuHe 3a CTaTUyKa nosba y gMmenekrpuumMma ogHOCHO MarHeTuuuma
OpjeHTaunoHo n gedopmaumoHO rnosiapmsoBama avenekTpuka. Knaysmjyc-MocotujeBa jegHaumnHa
OpjeHTaunMoHO MarHeTnsoBarwe. EflemMeHTapHa Teopuja anjamarHetusma. depomarHeTmusam



8. CtanHe cTpyje y eneKrpornpoBsogHOj CpeAnHMN:

e (CrtanHa cTpyja y npoBoagHuKY. EnemMeHTapHa Teopuja enekTponpoBoOAHOCTM
e Xanos edekT

9. KBa3zuctaumMoHapHO e/IeKTPOMarHeTHo noJsbe:

e KBasucrtaumoHapHO Mosbe Y KBAa3WIMHUJCKUM KOHTYpaMa ca CTpyjoMm
e KBasucraumoHapHO nosbe y MaCMBHUM npoBogHMUMMa. CKNH edekT

10. MpoMeH/bMBO e1IeKTPOMarHeTHoO NnoJsbe y cyctaHumjasiHoj cpeanHm:

PasHn TMnoBu gmcnepsunje cpeanHe. N30TponHe cTauMOHapHe cpeauHe ca BPEMEHCKOM AMCNEP3nNjoM
Auncnepsuvja anenekTpnyHe nepmeabmunHocTn n nposoaHocTu. Kpamepc- KpoHurose penauuje.
EnekTpoMarHeTHu Tanacm y XoMoreHoj cpeanHu, aucnep3smoHa pasnaunja. TanacHu nakeT u rpyrnHa 6p3vHa
MpocTnpare enekTpoMarHeTHor tTasaca y aHM30oTpOnHoOj cpeanHu

EnekTpomMarHeTHu Tanacu y Tasacosoanma

e [OBpAaTakKk



Mporpam ctyauja y okBupy npegmeta KBaHTHa TeopHujcKa dm3mKa
. yBoa:

e [paHuUe Baxema KnacuyHe pusunke
e 3pauerbe UpHor Tena, dotoedekT, KOMNTOHOB edheKT, aTOMCKU CNeKTpU

. lpeanHrepoBa jeaHauYMHa:

e CnobogHa yectTnua, XapMOHUjCKK ocuunaTop

. CTaTuCTMUYKa MHTepnpeTtaumja KBaHTHe MexaHuKe:

e TanacHa yHKUMja, rycTMHa BepoBaTHohe n jeaHaYMHa KOHTUHYUTETA
e OnepaTtopu, Mepere 1 penaumnje HeoapeajeHoCcTun

e Knacunynu numec, EpeHdectoBa TeopeMa

. DopMannzaMm KBaHTHE MexXaHuKe:

e (CBOjCcTBEHE BpeAHOCTU U CBOjCTBEHU NpobaeMm

e A-dyHKUMja n dypujenosa TpaHchopmaumja, AnpakoBa HoTaumja

e PenpeseHTauunje u cnvke

. Cno6boaHa yecTtuuya:

e PaBHM Tanacum n Naycos naket
e [lncnepsuja NaycoBor nakeTa n werosa eBosyumja

. YecTMLa y A€0-N0 AE€0-KOHCTAaHTHOM NoTeHuujany.

e beckoHa4dHO Ayboka noTeHuujanHa jama



7. XapMOHMjCKMN ocumnartop:

e OnepaTtopu Kpeauuje n aHmxmnauymje

8. CuMmeTpuje pnM3aMUKNX CUCTEMA U UHTErpasim Kpertama.
e [lapHoOCT, TpaHCnauuje, potauuje
9. MoMeHT MMnNyJca:

KBaHTOBame M KOMyTauuoHe penauuje
CeojctBeHun npobnemMm, anrebapcku

OpbuTanHu MOMeHT nMmnynca, cepHn XxapMoHULM
CnuH 1/2,, Maynujese maTtpuue

Cabupare MoOMeHaTa nMnysca

10. ATOM BOAOHMKaA:
e LlpeavHrepoBa jegHaynHa y cpepHO-CMMETUYHOM MOTEeHUUjany
e PagujanHa jegHa4yMHa 3a BOAOHUKOB aTOM
e (CBojcTBEHE (DyHKUMje N cnekTap eHepruje

11. N\peHTUYHe YecTUmLe:

e [laynu-jes npuHumn
e [lepnogHu cucTem eneMeHaTa

12. KpeTtame y cnosballtkbeM e/IieKTPOMarHeTHOM NnoJby.

13. CraumoHapHa Teopuja neprtypbaumja.



e 3emaHoB u LTapkoB edeKkT Koa BOAOHWUKOBOI aTtoMa
14. BpeMeHCKM 3aBUCHa nepTtypbauumja:

e [/lunonHa anpokcuMaumja, cenekumoHa npasuna
e Teopwuja pacejarba: bopHoBa anpokcumaumja

15. BapujaumoHm MeToA:

e ATOM Xenujyma, MoJsiekyn BOAOHMKA

e [10BpaTaKk



Mporpam cTtyauja y okBupy npeagmeTta YBopg Y aTOMCKY (PMU3HKY
1. HaenexkTpucaHe yecrtuuye

HaenekTpucamwe enekTpoHa-MUInkKeHoB eKCriepuMeHT

KpeTarte HaenekTpucaHmx 4ectmua y enekKTpMyHOM U MarHeTHOM Mnosby, oapeajuBarbe
cneymnduyHOr HaenekTpucama enekTpoHa

3aBUCHOCT Mace of 6p3nHe — KaydMaHOB eKCNepuMeHT

AkuenepaTtopu

2. OcobuHe cBeTNnocTn-(POTOHMU

EnekTpoMarHeTHa Teopuja CBET/IOCTU-KOHTUHYaNHU CNEKTpU

3payerbe anconyTHo upHor Tena-fNnankos, BuHos, WTtedaH-bonumaHoB 3aKkoH
doToenekTpnyHm edekat-portohenumja, doToMyntTunankKaTop

KoMmnToHOB edekaTt

[MpuTUCcak CBETNIOCTHU

3. Marpaagma aTtoMa

Panepdopaos ekcnepuMeHT U MoAen atoMa

EdukacHn npecek, YKynHU npecek, MakpoCKOnckn edpurKacHU rnpecek
ToTanHu npecek pacejarwa, AMnNAuTyaa chepHor Tanaca

PamcayepoB ekcriepuMeHT

Bp3nHCKM KoedunuUunjeHTN eneMeHTapHUX npoLleca

bopoB Moaen atoMa-npuHUMN KOpecrnoHAeHuuje

dpaHK-XepLuoB eKCrnepuMeHT

MpOoCTOpHO KBaHTOBaHE

PenatnBuctmnyka Kopekumja

PeHAreHCKOo 3pavere-KOHTUHYaNnHo, AMCKOHTUHYanHo, OxeoB edekaT
KBaHTHUM npenasn-knacudukaumja cnekrapa

BopoB MarHeToH



LLItepH-I'epnaxos, AjHWTajH - e XacoB eKCrNnepuMeHT-CNnH efieTpoHa

N3rpagHaenekTpoHCKOr oMoTada-laynujes npuHumn, XyHA0BO Npasuio, NepUoaHN CUCTEM efieMeHaTa
Ae bposbeBa xunoTtesa, TaslaCHO-YeCTUYHM Ayanm3aM, NpUHLMN KOMMJIEMEHTAPHOCTH

Xaj3eHbeprosa penaumnja HeoapeajeHOCTH

ATOM BOAOHUKA

4. OcHoBM aTOMCKe N MoneKkysicKke cneKkTpockonuje

NHTEeH3UTET 1 0611K CrnekTpasHUX IMHUja-y3poun Wwmpema

HacerbeHOCT eHeprujckux HMBoa aTtoMa, AjHWTajHOBM KoeduumjeHTn npenasa

NMpuHUKMN paja nacepa, NpUMMeEHa nacepckor 3payvyera, Xe-He nacep,

CnekTpu ankasHUX enieMeHaTta, CNekTpu BULIEENEKTPOHCKNX CUCTEMA, CNeKTap 1 aToM Xennjyma
Pacnogena ryctmHe sepoBaTHOhe Hanaxewa eNeKTpoHa, BULEeesIeKTPOHCKU CUCTEMU, NPUBIMXHN MeToauU
HopmanaH n aHoManaH 3eMaHoOB edekaTt

CnuH, InpakoBa Kopekuuja, MaeHTUYHE YecTuue, aHTUCUMETPUYHA N CUMEeTPpUYHa cTawa, JTamboB nomMmepaj
CtBaparbe MoneKysa, joHCKa, KoBasieHTHa, MeTanHa, BaH Aep Bancosa, BOAOHWYHA Be3a

Xunbpuausaumnja, nenokanmsoBaHe Monekysicke opbute, 06nNuK Monekyna, CTpyKTypa Mosiekyna, cumeTpuje
EHepreTcka ctartba eniekTpoHa y Kpuctanmma, ®epmujeBa pacnogena

PoTauuoHun, BMbpaLnoOHN, eNeKTPOHCKN CNEeKTpU MoneKkyna,

PamaHoOBM cnekTpu

e [10BpAaTakKk



Mporpam cTtyauja y okBuTy npegmerta lNeaaroruja
1. HacraHak, cyuutuHa 1 OCHOBHEe KapaKTepucTuKa Bacnutama

e llTa je Bacnutame? YoBek-paa-4ApyLlWTBO-BacnuTare. Pasputak Bacnutama. KapaktepmucTuke Bacnutama
Kao ApYyLITBEHe AenaTHOCTU. KapakTepucTnke Bacnmtaka Kao ca3HaTe sbyAcKe AenaTHOCTU. Ynora
6MONOLWKMX YMHMIAUA Y BacnuTamwy M HeMoryhHOCTM BacnuTama Ko4 XUBOTUHA. Bacnutamwe y
coumjaIMCTUYKOM ApywTBY. [IMjanekTnyka npupona BacnmTtama.

2. HacTtaHak 1 pa3BoOj negarowkKe Hayke

e HacTaHak un pa3Boj negaroruje. lNegarornja n apyre Hayke. ®unosoduja n negarormja. Ncuxonormnja um
neparorunja. Coumonoruvja n negaroruja. AHTpononoruvja v negarormja. butHa nuTawa KapakTepa
neparoruje kao Hayke. OCHOBHe neparowke kateropuje u nojmosu. ObpasoBare 1 Bacnmtarwe. OQHOC
obpasoBarba M BacnmTawa. OCTane nepgarowke Kateropmje n oCHoBHM nojMosn. OgpehunBare npeameTa
neparornje. Cuctem negarowkux gUCUUnnMHa.

3. OCHOBHM eNUCTEeMOJIOLLKO-MEeTOoA0JIOWKU NpobsieMn negarowike Hayke

e OcobeHoCTH NpoLueca ca3HaBawa Nefarowkux nojasa. Pasnnuntn MeTo4oNoWKM NPUCTYNN Yy negarormju.
OcHoBHe MeToae, NOCTYMNUM N UHCTPYMEHTU Yy Npoy4dYaBaky Nejarowkux rnojasa.

4. MoryhHocCT, UWb 1 3afaUum BacnuTama

e HeonxoAHOCT No3HaBaka JIMYHOCTM BacnuTaHnka. ®akTopu pa3BuUTKa JMYHOCTKU. [MOjMOBHO ogpeherse
un/ba M 3aaTaka Bacnutamwa. [leTepMnHaHTe uu/ba U 3ajataka Bacnmtarwa. CBeCcTpaHOCT JIMYHOCTU Kao
UW/b coumjannuCTUUKOr BacnmuTawa. 3ajaum Bacnutarba y CoumjaMCTUYKOM ApYLWTBY U3BEAEHU U3 MnojMa
cBecTpaHocTu. lNojaM 1 3agaumn Bacnutama. lNojaM n 3agaun MopanHor Bacnmtama. ojam 1 3agaum
ecTeTCKOor BacnmTtama. lojaM n 3agaum pusnykor sacnmTama.

5. OCHOBM MeToAMKe BaCnuTatba CBECTpaHe COLMUjaIMCTUUKE JIMYHOCTH



e 3Hayaj no3HaBara MeToAMKe BacnuTawa. Cagpixaj BacnuUTHOr paga. NpuHumMnu counjanncTtmykor
BacnuTawa. MNpuHUUN coumjanmcTtuyke naejHe ycMepeHoCcTu Bacnutama. NpuHumn coumjainctmykor
XyMaHu3Ma. MNpuHUMN CBECHE aKTUBHOCTU. MNMpuHUMN OpraHn30BaHOCTX BacnuUTHOr paja. MNpuHuun
BaCnuTama y KOJIeKTUBY M 3a KonekTus. MNMpuHumn Bohera padyHa o y3pacTty U U 0 MHAUBUAYANTHUM
ocobnHaMa cBakor BacnmTaHuka. NpuHUMN jeaMHCTBEHOr AenoBara CBUX YMHMMIaUa BacnutTarwa. Metoae
M cpeacTBa couujanucTuukor sacnmtama. Metoge ybehusara. Metone Bexxbara M HaBMKaBawa. Metona
noacrvuaja. Metoae cnpeyaBarba U KaxraBawa. KOHKpeTusaumja onwTunux NnpuHUuuna n Mmetoaa
coumMjaIMCTUUKOr BacnuTama.

6. Opranmsaumja Bacnutama — CUCTEM Bacnumramba

e CTanHo Merare CucTeMa n AeTepMUHaHTE Koje TO Merahe YC/oB/baBajy. Pa3Boj cucrema WKOACTBA,
cucteMma obpasoBarba M BacnuTama y Jyrocnaesujn. HoBm-camoynpaBHM COLMjATUCTUUYKN CUCTEM
BacnuTarba n obpasoBarba. 3agaum HoBor cuctema. OCHOBHM NPUHLMIMN Ha KOjuMa Ce 3aCHMBA HOBM
cnctem. CamoynpaBHM coumMjannucTmukm cmctem obpasoBama M BacnuTama, Herosa CTpyKTypa M OCHOBHE
KapakTepuctuke. PykoBohewe 1 ynpas/barbe cMcteMoM obpasoBarba M BacnmTara. Kputuka um
"nonpaska'' caMoynpaBHOI COUMjanUCTUYKOr CUCTEMA BacnuTara n obpasoBamsa.

7. lLlkona Kao ApyLWITBEHO — nefarowika MHCTUTYUMja

e HeonxoAHOCT Merbarba - NOAPYLWTB/baBake Wkose. CtanHo 6orahewe M pasBujarbe 06pasoBHO -
BacnuTHe AenaTtHocTu wkone. OCHOBHA wWkKona. Oa eTaTUCTUYUKE Ka CaMOyMnpaBHOj OCHOBHO] LLKOM.
KapaKTepuUCTUKE Hallle OCHOBHE LWKOME. 3a4alUn U CTPYKTypa BacnUTHO - 06pa30BHOr paja Y OCHOBHO]
wkonu. CaBe3 NMoOHMpPaA Y OCHOBHOj LWKoNKU. LLIkone cpearer Bacnutawa U obpasoBara. HoBu Tmn
BACnUTHO - 06pa30BHUX MHCTUTYUM]ja. YHYTpallktba OpraHMsauuja U CTpyKTypa Cpearbux LWKOoa.
MporpamMunpame 1 BpeaHOBake BaCMUTHO - 06pa30oBHOr paja Yy WKoAn. HacTaBHUUM U APYrK CTpyUtbalM Y

LUKOIN.

8. Mpeamer n 3apaumn AMaaKTUKe

e CxBaTame 0 AuMAaKkTuuun. naaktvka n gpyre Hayke. HactaBa Kao npouec npoyyaBaka U yyera.



9. HactaBa kao npouecc

e [lMjanekTuKka npoueca casHarba M HacTase. pouec ca3HaBata. OAHOC Ca3HaBaha y HayuM U y HacTaBMu.
HactaBa v npouec yyera. KoMNoHeHTe HacTaBHOr Npoleca.

10. Cappi>xaj obpasoBama

e OnwTe KapakTepuctmke. JeANHCTBO ONnwTer, pagHo - TeXHU4YKor n npodecrnoHanHor obpasosama.
Teopuja n cxsaTare 0 360py HacTaBHUX cagpxkaja. TpagmunoHanHe Teopuje. CaBpeMeHe Teopuje n
cxBaTama. Teopuja ersemnnapusma. NpobnemMcko KoMnaekcHa Teopuja. Teopuja CTpyKTypanmiama.
Teopuja pyHKUMOHANHOr MaTepujanuamMa. HactaBHM nnaH. HactaBHM nporpam.

11. AVAaKTUUYKY NPUHUMNU

e [lpuHUMN Hay4YHOCTU. MpUHUMN NpunaroheHoCTn HacTaBe y3pacTy y4yeHuka. MNpuHUMA CUCTEMATUYHOCTU U
MOCTENEeHOCTUN Yy HacTaBun. lNpuHUMN MOBE3aHOCTMN Teopuje n npakce. MNpuHumn oumnrnegHocTun. MNpuHuun
CBeCHe aKTMBHOCTU yYeHMKa y HacTasu. MNpuHUMN TPajHOCTU yCBajara 3HaHa, BEWTUHa U HaBUKa.
MpuHUMN nMHAnBUAYanu3aumnje HactaBHor paja.

12. HacraBHe MeTOpe

e [lojaM 1 acnekTn HacTtaBHMX MeToaa. Knacudukauymja HacTaBHMX MeToaa. MeToae 3aCHOBaHe Ha
rnocMmaTtpamwy. lNokazuBawe. MeToae 3acHMBaHe Ha pedmMa. MoHonowka Metoda. Onmcueame. lNpuyame.
NMpenaBame. [njanowka metoda. XeypucTuuky pasrosop. Katnxetuuku pasrosop. lonynapHo
npenasame. [IMckycnja. 3axTesB 3a Kkopuwhemwe anjanowke metoge. Pag ca Kburom. Metoae 3acHOBaHe
Ha NpPaKTUYHMM aKTUBHOCTUMA y4yeHuka. JlabopaTopujcka Metoga. Metoaa NpakTUYHUX aKTUBHOCTW.
N360p HacTaBHMX MeToza. NporpaMmpaHa HacTtaea U yyewe. NpegHOCTU U HeAOBO/bHOCTM NporpaMmpaHe
HacTaBe.

13. OpraHusauymoHm obamum Hacrtaee



14.

15.

16.

17.

Pa3spenHo-4acoBHM cucteM. HactaBHM 4Yac. buTHa cBOjCcTBa. TMNOBM HACTaBHUX YacoBa. CTpyKTypa
HacTaBHor yaca. lNpunpema HacTaBHMKa 3a 4Yac. OpraHmsauuja HacTaBHOr paga Ha 4dacy. Apyrmn obnmum
opraHusaumuje HacTtaBHor paga. [lomahu pag ydyeHuka. Ekckyp3uje.

NMoHaBsbabe n Bexxbare y HacTtaBm
NMoHae/bare. Bexbarse.

NpoBepaBake U OLebUBabe 3Haba

CyLlITUHA U 3Ha4aj npoLernBama. BpcTte npoBepaBama. MeToae npoBepaBata. OLEHe U OLeHUBatbe.
OuerbMBarbe 1 Herose cnabocTn. YcaBpluaBarbe METOAA W NOCTYyNaKa y OUeHMBamby.

O6pasoBarbe TexHosnornja

CywTtuHa n knacndukaumja. 3Hadaj u dyHkumja. maaktmyka BpegHocT. HactaBHuMK n obpa3oBHa
TexHonoruja.

NMnaHupame y HacTaBu

MnaHuparwe paga. Floanwmy niad paga. lNepuognyHu nnaH paga. KoHTpona nispluera rniaHa.

e [OBpAaTakKk



Mporpam ctyauja y okBupy npegmeta EHrnecku jesuk | m li

HactaBHM nnaH u nporpam npeasuha naBohere HacTaBe €HrecKor jeaMka y TOKYy YeTupu ceMmMecTpa ca Mo ABa
yaca (1+1) ceaMMyHO M 3aBpPLUHUM MUCMEHMM N YCMEHUM UCMUTOM MOC/e CBaka ABa ceMecTpa, NocebHo 3a I, u
nocebHo 3a II cteneH.

Y ToKky ABa ceMecTtpa eHrnecku jeank (CTPAHWU JE3UK I) npeaaje ce kao:
a) NMOYETHM KYpC 3a CTyAEeHTe KOjU HUCY YYUIM OBaj CTPaHM je3nK y cpear0j WKONn, Nnu
6) NpoAy>XeHn KypcC 3a CTyAEeHTe KOju Cy YYuu OBaj CTpaHU je3nK y cpear0j LWKOAN.
HapeaHa aBa cemMecTpa HacTaB/ba Cce No4YeTHU, OAHOCHO, npoayXHu Kypc (CTPAHU JE3UK II).
Lim/seBun HacTaBe cy:

e [a CTYOAEHTUM CTeKHy oapeheHW cTeneH aKTUBHOI 3Harba OBOr CTPAHOr je3Mka 3a YCMEHO W MUCMEHO
KOMYHULMNpPaHE;

e Ja Cce CTyAeHTM ocnocobe 3a kKopulhewe CTpydHe NuMTepaType Kako 6u WwTo 60/be OBMaAaNM Hay4YHUM
ancumnnvHaMa ceoje 6yayhe cTtpyke 1 aa 61 Mornm fia npaTte pa3Boj HayKe U TeXHONOornje y ceety;

e Ja 3axBasbyjyhn no3HaBaky OBOr CTpaHOr je3nka MOory paBHOMPABHO Yy4yecTBOBaTM W OCTBapuBaTu
pa3sHOBPCHE KOHTAKTe Ha nNpodecruoHasiHOM HUBOY.

Capp>xaj nporpama:

e Y 3aBMCHOCTM OZ CTeNeHa Kypca Koju CTyaeHTn noxahajy, npeasuheHa je obpana OCHOBA je3NUKNX n
rpamMaTUYKNUX 3aKOHUTOCTU M HEOMXOoAHA NeKcmKa, Kopmctehn KOrHUTMBHO-ceMaHTuUukm npuctyn (MOYETHU 1
n II);

e Ha npoayxHum kypcesmma (CPEAHWU I n II) ce obHaB/ba, cMctemaTusyje v npowpyje jesmyko rpaanBo Koje
Cy CTYAEHTU YCBOjUIM 3a BpPEME LLIKOSI0BaHa Yy OCHOBHOj U Cpefih0j KON,



e Y Ty CBpXY C€ KOpPUCTE penpeseHTaTUBHMN TEKCTOBM KOjU CaapKe K/byUYHY TEPMUHOMOIMNjy CTPYKe, Kao U
TEeKCTOBM KOju NpeacTaB/bajy KapakKTepucTmke KynType v umBuamnsaumje Hapoga 4mjn ce jesnk yuum;

e C 063MpoM Ha cneundunyHe 3axTeBe CTpyke, Hamehe ce n nocebHa BpcTa n3bopa jeamukor Mmatepujana,
HEeroBe npeseHtauunje n kopuwherwa METOACKMX MOCTyNakKa y HacTaBu. 3aTo ce Yy TOKY HacTaBe nocebHa
naxkwa obpaha Ha:

e JIEeKCMYKY aHanu3y KOjoM ce AOBOAM Y CKMapg Niekcmkanmsaumja y ABa pasnmuuTta jesuka y Kojuma snaaajy
pPa3INnYNTM OAHOCK YMje Nopeksio ogHoca je pasnmunto. CTyaeHTU ce yBoAe Y CTPYUYHY TEPMUHOAOTUN]Y
MaTeEMaTUKe N CPOAHUX HAYYHUX AUCUMMIMHA M YNO3HAjy Ca TEPMUHOLWIKMM eKBMBANIEHTMMA, Te ce ckpehe
na>kkba Ha BPEAHOCTM MaTepHEr je3anka y 0AHOCY Ha JIEKCMYKO 60raTcTBO CTpPaHOr je3uka.

e CEMaHTM4YKY aHanmM3y npoy4daBarba peyn Ha TPpU NNaHa: yHyTap NEKCMYKMX CKYNOBa, KApPaKTEPUCTUYHUX 3a
obnact MateMaTuke: UCTMLame CMUCNA KOjuU OBa CpyKa TpaXku, a Koju oacTyna o4 AO0TNe YCBOjeHUX
BpeAHOCTU: narpahueare CcTaBa npeMa BpeaHOCTMMa MaTepHer jeanka y 04HOCY Ha CTpaHu je3uk.

e CHMHTAKCM4YKYy aHanm3y - yno3HaBake Ca CMHTAKCUUYKMM BpeaHOCTMMa oba jeanka nocMaTpaHUM y OKBUPY
CUMHTaKCMYKor cuctema (Mehy3aBMCHOCT KaTteropuje n dpyHkumja yHytap oba jeanka); nocebHo 3aapxaBar-e
Ha KaTeropujama Koje NnoMaxy pasyMeBaky CTPYYHOr TEKCTa, KOMMNapaTUBHU NPUCTYN BpeaHOCTUMA yonuwTe.

MoyeTHn kKypc (CtpaHu je3suk I m I1I: cBa yeTUpmn ceMecTpa)

CTyneHTMMa ce npe3eHTHpa OCHOBA OMWTEr eHrJIeckor jesmka Koju rnoapasyMeBa yCBajarbe raBHUX rpamMaTUdKmnx
CTPYKTYypa U HeonxoaHe nekcuke. Npun ToMe ce No NpaBuily KOPUCTE adanTUpaHn TEKCTOBU AMjanoLwKoOr m
HapaTuMBHOr TuNa, MHMOpPMaTUBHOI KapakTepa, ycMepeHor cTpyumn. CTyaeHTn ce ocnocobsbaBajy 3a OCHOBHY
YCMEHY N MUCMEHY KOMYHWUKaUMjy U, NMpe CBera, 3a Aa/be CaMOCTas/IHO y4yene y3 Kopuwhere peyHmKa v
rpaMaTMyYKnx NpUpyYHMKa.

Kypc yBoaun: Phonemes with Received Pronaunciation and Intonation, Nouns (Regular and Irregular Plural), Verbs
and Tenses (Present Simple and Continuous, Future Simple and Continuous, Past Simple and Continuous, Present
and Past Perfect Simple), Imperative, Present Conditional Mood, Pronouns and Adjectives (Personal, Possesivee,
Demonstrative, Reflexive, Indefinite, Relative, Interrogative), Adverbs, Propositions (most frequent),
Conjunctions, Sentences (Compound, Complex, Word Order), Numerals, Time, Age; common phrases and idioms.

Mpoay>xeHnn kypc (CrpaHm jesuk I m I1: cBa yeTUpm ceMecTpa)



C 063upoM aga oBaj Kypc noxahajy CTyaeHTn KOju Cy CTEKNMN CONUAHO Npea3Hare Y TOKY NpeaxoaHor LWKONoBama,
rpamaTtumka ce obpahyje camo y pyHKUMjN TEeKCTa, ann ce BpWnN U CUCTEMATCKU peneTuTopunj efieMeHTapHe
HOpMaTMBHE rpamMaTUKe C METOACKUM yBexbaBareM, Ha OCHOBY pa3HOBPCHMX TEKCTOBA 3a NpoBepy CTeneHa
YCBOjeHUX 3HaH-a.

Mporpam Takohe obyxeaTa: Parts of Speech, Accidence (Inflections), Suntax of the Sentence, Syntax of the Parts
of Speech, Analysis of Sentences; phrases and idioms.

TeKkCcToBM KOju ce obpahyjy cy no npaBuny ayTEHTUYHU - MHHOPMATMBHU, onwTe 06pa3oBHM U ogabpaHn 13
CTpy4He nutepaTtype m3 obnactn MmateMaTmke U CpoaHMX Hayka. OHM npeacTaB/bajy npecek onwTe n CTpy4dHe
TEPMUHONIOTNje U NOBOA 3a pa3Bujarbe AUCKYCUja, YCMEHUX NMpe3eHTaumja u OHMX cTpaTermja uMtara Koje Mory aa
aoseny Ao edrKacHOr caMoCTanHor ctmuama MHdopmaumnja Ha eHrneckoM jeanky u3 obnactm 3a Koje cy CTyaeHTu
3auHTEepecoBaHMN.

MocebHa naxra ce obpaha Ha Kopuwhemwe jeAHOjE3NYHMX U ABOjE3UUYHNX pEeYHMKa, NUCame pe3nmMea U
npesohere ca 1 Ha eHr/Iecku jesunk.

e [OBpaTak



1.
2.

3.

4.

5.

Mporpam cTyguja y oKBMpy npeameta TeopujcKa acTpodusmKka

Teopuja 3pauerba npuMerbeHa Ha 3Be3aaHe ¢oTtocdepe n atmocdBepe

Mose 3pavera U jegHauMHa NpeHoca

e OcCHOBHe BefiM4MHe nosba 3pavera. NHTepakumja 3paverba n matepuje. KoedpuumjeHtn ancopnumje v
eMucuje. AnpokcuMauuja nokanHe TepmogmHammyke pagHotexe (J1TP). JegHaunHa npeHoca 3payver-a.
PpaHn4HKN ycnosu. ®opmManHo pewere. Cuxwap3scuxmuna-MunHe-ose jegHaunHe. PaBHoTeXa 3payersa.

HenpekumaHu cnektap 3padyema

e Mopenu ca paBHOTEXOM 3pavera n JITP. Anpokcumauunja cuse matepuje. Cpeamn koedbuunjeHT
ancopnuuje. AnpokcuMaTuBHa pewera cusor npobnema (Cuxwapscuxuna-Cycrep-osa MeToaa,
EnanHrroH-osa MeToda). MunHe-oBa nHTerpasHa jeaHadmHa. Xonnd-oBo pewere. EagnHrroH-bapbuep
penauuja. Pacnogena cjaja no ancky 3eesge. KoedpuumjeHT ancopnuunje y HenpeknaHoM CrekTpy.
doTochepckn mogenn. Mogen He-cmee doTocdepe. MNpouenypa TemnepaTtypcke Kopekunje. KoHesekuuija.

JInHnjckn cnekrap

e XeMUjCKKM cacTaB M PU3NYKM YCIOBU Y 3Be34aHMM aTMoCchepama. DopMupare CrnekTpasHUX InHuja.
KapakTepuctuke npodunia cnektpanHux nMHunja. KoedunuunjeHTt ancopnumje y nMHnju. MexaHnsmm
WMpera CnekTpasHnxX nNnHuja. KnacudHu npmuctyn pelwwasamwy npobsema npeHoca 3payera y JIMHUjN.
Oactynawe oa anpokcumaumje JITP. JegHaunHe CTaTUCTMUYKE paBHOTexe. Mogen atoMa ca ABa HMBOA.
JegHayMHa npeHoca 3payera y NnHKUjKN y oacycTtsy JITP n eHo pewere

AnHaMuka KOCMUYKe niasme



KapakTepuctuke nnasme. Metoge nlydaBara gMHamumke nnasme. OpbutanHun metoa. ApudT
HaenekTpucaHe yectuuye. MarHeTHa ornegana. MexaHusmm ybp3asama HaenekTpmMcaHmx vyectuua.
3payere nnasMe. 3aKO4YHO 3pavere. HeTtepManHo (LUMKNOTPOHCKO M CUHXPOTPOHCKO) 3payemrse.
XuapoanHaMUYKKM MeTon y AMHaMunum nnasme. MX/ anpokcumaumja. JegHaynmHa MmarHetHe nHAaykuuje.

AndBeHoBa TeopeMa 1 tbeHe nocneanue. KUHETUYKN NpUCTyn.

6. Tanacnm y KOCMMU4YKOj niasmm

Kapaktepuctnmke ocumnauuja n tanaca y 3Be3aaHoj nnasmu. Enekrpocratnyke ocumnauuje v tanacu.
YHyTpawKn rpasmtaumonHmn tanacu. MX tanacu. AndseH-oBu Tasnacn. MarHeToakyCTUUYKKM Tanacu.
YpapHu Tanacu. 3arpeBame 3Be3aHnx atmocdepa. EnekrpoMarHeTHu Tasacu y KOCMMYKO] N1a3mMu.
MpocTupare enekTpoMarHeTHUX Tasaca y HeXoMOoreHoj nnasmu y3 ydyewhe cygapa v MarHeTHor nossba.

e [OBpaTak



Mporpam cTtyamja y okBupy npeameta CTpyKTypa U eBoslyuMja 3Be3ja

1. YBOA

NpeaoMeT 1 3agauun Teopuje CTpyKType U esonyuuje 3sesga. Pusnyke KapakTtepuctuke 3sesaa 13
nocMaTtparba. EMnupujcke penaunje n gnjarpamu.

2. ONuC YyHYTpPaWHOCTU 3B€3Aa — (PU3NUYKUN NPUHLUNNUN

OnwTKn 3aKoH pacnoaene matepuje. Pacnogene yectuua raca n (oToHa y TEpMOANHAMUYKO] paBHOTEXMU.
N3poheHa cTama. JlokanHa TepMogmHammyka pasHotexa (JITP).

NpaeanaH rac u 3paderse y JITP. XeMUjckn cacTtas, joHM3aunja, KoHUeHTpaumja cnobogHNX enekTpoHa,
cpearba Mosiekysncka maca. NapameTpu nosba 3payera. JeaHadymHa ctama (rac+3paverse). [onnuTponckm
npouecu. Aamjabatcke npoMeHe. Heke TepMoaAMHaMuUuKe penauuje.

MexaHu3MM 1 Npouecu ancopnumje 3padyera. TUNUYHU acTpodm3nNUYKN YCII0BM Y YHYTPALWHOCTU 3BE34a.
ATOMCKM U MaceHM MOHOXPOMAaTCKKN KoeduumjeHTn ancopnumje (BezaHo-cnoboaHn u cnobogHo-cnoboaHu
npenasn), TOMCOHOBO pacejarbe Ha cnobogHUM eneKTpoOHUMA, YKYyMnHa ancopnuuvja. Pocenanaosa
Henpo3payHOCT. AnpokcnMmaTuBHe opmMyne, KpamMepcoB 3aKoH. YTuUAj TEXMX efleMeHaTa Ha
Hernpo3payvyHocCT.

CdhepHO cnmeTpuyHe 3Be3ae. 3aKOH oapXXarba Mace. Xnapocrtatuuka (rpaBmTaumoHa) paBHOTEXaA.
NHTerpanHe TeopeMe 0 paBHOTEXMN.

N3Bopun 3Be3naHe eHepruje. TepMOHYyKNeapHe peakuuje (peakunje BoAOHUKA U Xennjyma, peakuumje
Texunx naotona, 6p3nHe peakumnja, KonnymnmHa ocnoboheHe eHepruje; ocnobahare HeyTpuHa, rybuum
HeyTpUHCKe eHepruje). AnpokcmmaTtueHe opmMyne. NpaBuTaumMoHa noTteHumjanHa eHepruja (ycnosm 3a
rpaBUTaALMOHO CaXxmnMame, JIoKanHa eHeprunja U3 rpaBUTaLMoOHOr CaxXmmama).

NMpeHoc eHepruje. TonsoTHa (eHepreTcka) paBHOTeXa. PaBHOTeXa 3payera n QayKc eHepruje
paBHOTEXHOI 3payvera. TONI0THO NpoBohere. KOHBEKTUBHA paBHOTeXxa (rpaanjeHTn Temnepartype y
KOHBEKTUBHOj 30HU, cpeaHba 6p3mnHa KOHBEKTMBHUX eneMeHaTa 1 YCNOoBU 3a nojasy TypbyneHuunje, dnaykc
eHeprmje y KOHBEKTMBHO]j 30HM U METOAEe HeroBor ndpadyHasama). CTabuaHoOCT MexaHmn3ama rnpeHoca.
Teopema Bupujana. N3sohere TeopeMe 3a HenpeknagHe cucteme. YHyTpallha U YyKynHa eHepruja 3sesge.
AvHaMmnuka ctabunHocrT.



3. Mogenu n esonyuuja 3sesga

dorT-PacenoBa TeopeMa (hopManHo-MaTeEMAaTUUYKKN A0Ka3, Ppusnyka nHTepnpetaumja).

AHanntundkm mogenwu. Nonutporncke 3se3ae. CtaHgapaHu moaen. Mogen ca pasHOMEpHOM pacnogesiom
n3BoOpa eHepruje. Moaen ca TaukacTmuMm M3BOpoM eHepruje. OMoTau (jesrpa) y paBHOTEXM 3payersa.
KoHBeKkTMBHM OMOTad. Pacnoaena teMmnepaTtype y oMoTauy.

N3payvyHaBawe mogena. NoTnyH CUCTEM jeAHAUYMHA CTPYKTYpeE U rpaHUYHU ycnioBu. besgnmeHsnoHe
npoMeHsbmBe. TpaHchopMaumje 3a UHTerpaumjy ca nospunHe. NpomMeH/bUBE 3a MHTErpaunjy U3 ueHTpa.
Hymepuuka nHterpaumja. leapuwungos metoa (MHBapujaHTe n Y-B paBaH). PenatmeBHa Maca Kao
He3aBWCHa NMpoMeH/bmnBa. XeHnjes metoa (naejHun anropmtam). bpanHa npoMeHe XxeMUjCKor cactaBa Kpo3
YHYTpaLWHOCT 3Be3e.

BpemeHcke ckane esonyuuje. NpasutaumoHn Konanc. AMHaMMUYKo wupemwe. 'paBUTaUMOHO caXXxumare
(KenBuHoBa ckana). 3arpesame 1 xnahemwe. Ckana HykneapHe esonyuuje.

OcHoBHe ¢a3ze esonyuuje. NoveTHa daza (LInHcoBa HecTabunHocCT, GopMupare U esonyuuja
npoTo3Be3aa, XajawneBn HN30BU, HU3 HYNTe cTapocTn). ®asa rnasHor HM3a (6p3uHa esonyuuje y
3aBMCHOCTWN 04 Mace, TeopujCcKe rpaHuLe rmaBHOr HM3a, rnobanHa CTpykTypa TOMIMX U XJ1aaHUX 3Be34a).
EBonyumja macMBHuX 3B€34a NOC/e rnaBHOr HM3a (TOMAOTHA HEeCTabuMNHOCT, rpPaBUTaALMOHO CaXXMMame
jesrpa v peakuuje BOAOHMKA Y OMOTayy, CTaAUjyM LUPBEHOr LIMHA - YTPOLWAK Xenujyma y jesrpy, peakuuje
BOLOHMKA U Xenujyma y oMoTady, nyncaumoHa HectabunHoct). KoHauHe dase (ycnoBu 3a AMHAMUYKY
HeCcTabunHOCT - NAaHeTapHa MarnmMHa u 6enn naTys/bak, CyrnepHoBa M eBoslyuMnja Ka CTaky HeyTpOHCKa
3Be34a Win upHa pyna). Pa3BojHM HU3 MoAena 3a 3af4aHy Macy M novyeTHU XeMujcku cactas. EBonyumnja
ca NMPOMEH/bMBOM MACOM. XOMOJIOFHW MOAESN.

EBonyumnja xemmnjcknx enemMeHaTta. KOCMOOWKN U CaBpeMeHU cacTaB Mehy3BesgaHe cpeauHe. HacTajame
TEeWKUX eneMeHaTa y npouecy cynepHosa. Miaae v ctape 3Be3je.

4. Bexbe

Teopujcku 1 pauyHCKH 3aJjallH.



e [OBpAaTakKk



Mporpam CTyp,Mja y OKBUpY npeameTta Pagmo aCTp0HOM|4ja
1. YBOA

e [lpeaMeT, UW/b N METOAE paano-acTpoHOMUje U pagapcke actpoHoMmumje. OcobrHe KOCMUYKOr pagmo-Lwyma.
Mopena pagno-nogpyyja. Ytnuaj 3eM/bmHe atMocdepe 1 TN1a Ha paano-mMepera. BaxkHocT andpakumoHux
edekaTa y pagmo-noapyuyjy. N3rnen pagmo-Heba. Bpcte KOCMUUKUX paano-u3sopa. Katanosu paano-
n3sopa.

2. OCHOBHM pagno-aCcTPpOHOMCKM NOjMOBM
e CHara, cnektapcka cHara u cjaj. Temnepartypa no cjajy. Pacnogena cjaja. ®dypujeosa aHanmsa pacrnogene
cjaja. CdhepHa yyecTtaHocCT. 'yCTMHa paykca 3padera. JeamHunua JaHcku. CnekTpu pagmo-m3Bopa. YKYNHU
cnekTpanHu nHaekc. NonapusaumoHu napameTpu. TemnepaTypa nosapusauuje.
3. Papno-aHTeHe
e TepMoagmMHaMmumnuyke ocobuHe aHTeHe. TeopeMa peuunpouuTeTa. AHTEHCKa TemnepaTypa. Aujarpam cHare
aHTeHe. NaBHKU, 6OYHU N CTpaxHKn CHONoBU. pOCTOPHK yrao aHTeHe. Be3a nsamenjy pacnoaene
e/IeKTPUYHOr MoJba YHyTap OTBOpa aHTeHe U Nnosba Y yAa/beHOj Taukm (OCHOBHa TeopeMa paamo-
acTpoHoMuije).

4. Pagno-npmjeMHMUM

e Twnosu npujeMHuka. [lukeos paanomeTap. NpumeHa OypunjeoBe aHann3e Ha npouec rnpujeMa 3padema.
Kannbpauunja npmjemHnka. Hnkeucrtosa teopema. LLloTknjesa Teopema.

5. Teopmjcke OCHOBE paAnO-aCTPOHOMCKMUX Mepera
e [locmaTpame Heba Kao npouec KOHBoOMyunje pacnogene cjaja Ha Heby n agnjarpama cHare aHTeHe.

YrnoBHu cnekTap pacnogene cjaja kao dypujeosa TpaHCchopMauuja pacnogene eneKTpMYHoOr rnosba
YHYTap aHTeHe. [pnMeHa KOHBONYLMOHE TeopeMe Ha rnocMaTpadvku npouec. N3rnagjusarwe pacnogene



Cjaja npu nocmatpary peanHuUM aHTeHaMa. HeMoryhHOCT pectaypaunje noTnyHor crnekrtpa chepHux
ydyectaHocTn. TeopeMa y3opaka. OCHOBM NpojeKkToBama C/I0XEHUX aHTEHCKUX cuctema. lNpumeHa
dypunjeosnx TpaHchopMaumja Koa nHTepdepomMeTpa U CMHTE3e anepTypa.

6. OCHOBHM MexXaHU3MM paamno-3padera
e CWHXPOTPOHCKO 3payere nojeaAnHayHor esieKTpoHa U CKyrna efieKTpoHa. Pacnogesia KOCMUYKUX efieTpoHa
no eHeprujama. LUMKIOTPOHCKO 3payere. TOoNNOTHO 3payere. JINHNCKO 3padere. Paamo-n3sopu
cnoxeHux cnektapa. OCHOBHM nNpunasn NnpobneMmy pasaBajarba KOMNoHeHaTa. AudepeHumnjanHu
CneKTpasIHU UHAEKC.
7. YTMUaj cpeanHe Ha npocTupate paamo-3padvyera
e Ancopnuwuja, pecdpakumnja, aucnepsunja, nojayaBare, pacejaBare, CUMHTUIAUM]e, obpTarbe paBHU
nonapusauunje. Mepa emucuje, mepa aucnepsunje n Mmepa potaumnje. CUHXpOTpPOHCKa caMoancopnuuija.
Macepwu.
8. CyHueBO paaguo-3paueme
e Paauvo-3paverse MupHor CyHua. Cnopo npoMeH/bmea n 6p30 NpoMeH/bMBA KOMMOHEHTA. TUMNOBK
6beckoBa. U3rnep CyHua Ha pa3HUM TasnacHUM ayxunHama. Ogpenjmueame acTpoOHOMCKe jeaAnHuUe nomohy
oabujara pagapckor curHana o4 CyHua.

9. NMnaHeTCcKO paauo-3payere

e TOMMOTHO M HETOMJIOTHO 3payYere NJlaHeTa U bUXoBUX NpaTtunaua. ®asHu edekTn. 3eMsba Kao paano-
n3Bop. 3pauere Jynutepa Kao NpuMep CloXeHor paano-n3sopa. Pagapcko ncnutnBare niaHeTa.

10. Paavo-3Be3pne
e Paauno-3payere CcTaHAapAHUX 3Be3aa ca X-P aujarpama. Pagmo-3padyere HOBUX U CyrnepHoBUX. Paamo-

3payerbe 3Be3aa Y Hactajary. O6jekTn Tna CC433. lMNMyncapu - OCHOBHE KapaKTEPUCTMKE; ABOjHU
nyncapu Kao TecCT onwTe Teopuje penaTMBHOCTHU.



11. MNanakTnuko 3payeme

e Pacnogena HenpeknaHe KOMMNOHEHTE ranakTU4YKor 3payerba Ha Heby. ManakTUYKn paano-nu3Bopu.
NcnutnBare cnvpasnHe CTPyKType U MarHeTHor nosba MFanakcuje pagmo-metoaama. JIokasHu Mexyp.

12. BaHranaktuuko paauo-3padere

e Paavo-3payverse HOpManHUX U aKTUBHUX ranakcmja. Kpmee potaunmoHmMx 6p3nHa Kao MHAMKATOPU TaMHe
maTepuje. Keaszapu. CynepnyMmmHanHm objekTu. Jesrpa akTMBHUX ranakcmja Kao MHANKATOPU LpHUX pyna.
Paano-mnasesu. 'paBmTaumoHa couymBa. NpebpojaBarbe paamo-mn3sopa. MmkpoTanacHo no3agnHCKo

3payere.
13. Bexxbe

e TeopujCKM U padyyHCKM 3adauu.

e [OBpaTak



Mporpam CTprja Y OKBUpPY nNpegmeTa 3Be3gaHa aCTPOHOMMja
1. YBOA

e [peaMeT, 3agaum U MeToAe 3Be3AaHe acTpoHoMuje. NMocMaTpaHe KapakTepucTuke 3Be3aa. BpeMeHcka
3aBUCHOCT KapaKTepUCT1Ka.

2. 3Be3aaHa CTaTUCTUKaA

e ODyHKUMje pacnogene n Heke HUxoBe ocobuHe. Pacnoaene jegHe v BULIE KapakKTepucTtuka. lNMapameTtpu 3a
aHanusy pacnogena. TpaHchopMauunje npomMmeHbuBmnxX. NMpobnemMmn ctaTtMcTUUKor onncuBara Manakcuje.
Pacnogene npmBMAHMX M anconyTHUX 3Be34aHMX BenUMHa. YKynaH 6poj 3se3na. NHTerpanHe jeaHaumHe
3Be3aaHe ctaTuctmke. OCHOBHe jeaHauynHe y ancoslyTHO NMpo3padHoj cpeanHn. HopMmanHu obnuk. Onwre
pewerne 3a PyHKUMjy KOHUeHTpauuje 38e3aa. AHaIMTUUKE U HYMepUuUiKe MeToAe pellaBaka.
Mehy3Be3gaHa ancopnuunja 3pavera. HenpeknaHa n npeknaHa cpeanHa. CenekTuBHa ancopnuuja.
YTuuaj ancopnumje Ha dyHKUMjy KOHUEeHTpauunje 3Be3ga. dnykTyauuje npuBnAHOr cjaja rasakTuykor
nosba. OCHOBHa jeaHauuHa Teopuje dnykTyaumnja. JegHaumHa 3a MOMeHTe aAndepeHuunjanHe pyHkumje
Cjaja. 3aBMCHOCT iyKTyaumja o4 ranakTmuke LWNpUHe.

3. KuHeMmaTuka 3Be3aa

e Onuc KMHeMaTnuke CcTpykType Nanakcuje. Bese nsmehy onnMcHMX n nocMaTpaHUX KMHEMATUUYKNX
KapakTepucTtuka. TpaHchopMaumnje KoopamHaTHUX cucTema. JIokanHu ueHTpoua v pesmayanHe 6p3unHe.
JlokanHo kpetarwe CyHua y MNanakcujn. EnemeHTn KpeTawa M3 pagunjanHmx 6p3nHa 3sesna. KoopanHaTte
anekca u3 rogmwmnx ConCTBeHUX KpeTara 3Be3ga. CneunjanHu yeHtpomnan. CtaTUCTUUKe napanakce.
KOMMoOHeHTe HWM 1 Tay roaulbuXx CONCTBEHUX KpeTawa. Cpeawe rogvwHe napanakce. Pacnogene
pe3nayanHux 6p3nHa. CdepHa pacnogena. Xvnortesa o ABe cTpyje. EnmncongHa pacnogena.
TpaHcdhopMaumja kBagpaTtHe dpopme. Enmncona 6p3mHa n3 nocMaTtparba. JIokasHo nosbe 6p3nHa
LeHTponaa. XenMxoJsiuoBa TeopeMa 3a 3Be3faHe cucrteme. lNnaHnapanenHo kpetawe. MNapameTpu
naaHnapanesnHor Kpetarwa U3 nocMatpara. Potauunja MNanakcmnje. Acumetpuja 3Be34aHnX KpeTama.
OnwTe dopMyne ranakTnuke potaumje. JlokasHo nosbe bapoTponHe potauunje. KnHematnuke KOHCTaHTe
Manakcuje. AHanmnsa OpToBUX KoeduumjeHaTa.



4. InHaMuKa 3Be3laHnUX cucreMma

Moaenupamwe rpaBmTaumMoHmnx cuctema. Npobnemu aMHammukor onncueara. OCHOBHa U nopemehajHa
cuna. NopemehajHe cune. MNMapHU Nponasn uU cycpetn 3eesaa. KymynatueHu edekTt nponasa. Penakcauuja
M cTaumoHapHocT. CTaTUCTUUKa 3Be34aHa AMHaMmumka. dyHkumja asHe ryctmHe. OCHOBHa jeaHaymHa
3Be3aaHe AnHamuke. LiInHcoBa m Jinysunosa TeopeMa. OnwTe pewere OCHOBHE jeaHauunHe. AnpeKTHU
3a/laTaK 3a CTauMoHapHe cucteme. KBasneproamyHm cuctemm. HecumetpudaH noteHuujan. Cucrtemm ca
poTaunMoHoOM cumeTpujom. ChepHO cMMeTpUUHU cuctemun. EnemenTn "ennncomagHe anHammnke". O6pHYTH
3ajaTaK 3a cTaunmoHapHe cucteme. KuHemaTuka LeHTpounaa v Teopujcku enmncouns 6p3mHa. OyHkumja
noteHuujana. MNMopehere ca nocMmaTparwmma. KBasnmHterpanu. lNMyTamwe 3Be34a ranakTUykor Ancka.
Ennuunknuuka anpokcmmaunja. CTabunHoCT Kpy>XHUX NyTamwa. CTabuiHOCT 3Be34aHMX KoHAeH3auuja.
TeopeMa Bupujana. N3soherne Teopeme 3a npekngHe cucteme. lNpmMeHa Ha 3Be3gaHe cucTteme. 3Be3aaHa
xnapoamHammka. JefHaunHe 3Be34aHe xuapoanHammke. NHTepnpeTtauunja acmmetpuje 6p3mHa.

5. CTtpykTypa ranakcuje — nonysnauumje m noacmcreMm

LleHTpanHa obnact. 3Be3aaHu "oBan" ca racoBuTuM ANUCKOM. Je3rpo. [Juck. 3ee3ge y nosby AnCKa.
PacejaHa 3Be3gaHa jaTta. Acoumjauunje. Npynmcarbe Mnagmx 3sesga. MehyssesgaHa cpeamHa. CnmpanHa
CTPYKTypa. Xano. 3se3ae xasnoa. [nobynapHa 3Be3gaHa jaTta. KBasmncraumoHapHun moaenu. NonmTponckm
mozenu. Kpmea potaumje n Mmaca Nanakcuje. LmutoB Moaen. [lpyru moaenu. BeptukasnHa CTpyKTypa
ancka. "CkpuBeHa" maca.

6. 'paBMTaymoHa HecTtabunHocT

AHanunza Manux nopemehaja. CnekTpanHu Mmetoa. MeToa UHTerpanHux TpaHcdopmaumja. HectabunHocT
Mehy3Be3gaHe cpeauHe. JInHeapusaumja nonasHux jeaHaumHa. LIMHCOB KputepmnjyMm HecTtabmnHocCTu.
KapakTep eBonyuuje aoyrux tanaca. TanacHa Teopuja ranaktmyke crnvpanHe CcTpyktype. Onmuc cnmpanHor
nopemehaja. Mogen 6eckoHayHo TaHKoOr amcka. Pe3oHaHue. Nosbe 6p3mHa Tanaca. ACMMNTOTCKO pellere



MoacoHoBe jeaHaunHe 3a Mmane nopemehaje. CtabnnHOCT racoBuUTOr 1 3Be3gaHor aucka. 'pynHa 6p3vHa
CnupanHux Tanaca. Teopujckm mogenn n nocmatpama.

7. Bexxbe

e PauyHCckM 3agaum y o61mMKy nNpakTuKyMma.

e [OBpATaK



Mporpam ctyauja y okBmpy npeagmeta Cy6atoMcKa pumsmKa
. yBoa:

OcHOBHM cacTojum mMaTtepuje
dyHaaMeHTanHe uHTepakuuje
CumeTpuje n 3aKoHu oap3aHa
EkcnepumeHTHn

. OnwTte ocobuHe jesrapa:

ATOM 1 HErosu cacrtojum

Hyknuaun

MapameTpusaumja BE3MBHUX eHepruja

Be3neBHa eHepruja no HykneoHy. MarmyHu 6pojesu
He3aBWCHOCT HyKNneapHUX cuia o4 HaenekTpucarkha U M30CnuH

. CtrabunHocT jesrapa:

beta - pacnag

Anda - pacnag

ducunja

Pacnap nobyajeHux ctawa jesrpa

. Pacejamwa:

OnwTe ocobuHe npoueca pacejara
Mpeceun

"3naTtHo npasuno"

dejHMaHOBM anjarpamu

. AnMeH3unje n o6nuk jesrapa:



KuHeMaTunka pacejarba enekTpoHa
Mpecek 3a PagepdopaoBo pacejare
Npecek 3a MOTTOBO pacejare
dopmMdpakTopun (pakTopm obnumka) jesrpa
HeenactnyHe ekcuuTaumje jesrpa

. EnactnyHo pacejarme Ha HyKJ/IeOHUMa:

e ®opM-haKTopn HYKNEOHA
e KBa3sun-enacTn4HoO pacejamwe
e ENekTpuyHM paanjycum nvoHa n KaoHa

. ly60oKk0-HeenacTuyHo pacejame:

MobyajeHa cTarwba HyKNEeoHa

CTpyKTypHE dyHKUM]je

MapToHCKKM Moaen

NHTepnpeTauunja CTPYKTYPHUX (PYHKLUM]a Y MAPpTOHCKOM Moaeny

. KBapkoBM, rnyoHmM 1 jake MHTepakuuje:

KBapKoOBCKa CTPyKTypa HyKJ/IeOHa

KBapkoBu y xaapoHuMa

NHTepakunja KBapK-rayoH

Hapywera ckanunpara CTpyKTYpHUX dyHKumja

. Mpoaykunja yectmua y e+e- cyaapmma:

Mpoaykuuja NenToHCKOr napa
Pe3oHaHUuje

Hepe3oHaHTHa npoaykuuja XxagpoHa
EMucuja rnyoHa



10. ®deHoMeHoOIOrMja cnabmux mHrepakumja:

Mopoaunue nenTtoHa

Tunosu cnabux nHTepakumja

JaunHa KynnoBawa HaenekTpucaHe cTpyje
Mopoanue KBapkoBa

Heoap>xake napHOCTH
[y6oKo-HeenacTu4yHo pacejare HeyTpuHa

11. N3aMeHCKM 6030HM cnabux nHTtepakuyuja:

e PeanHn W un 3 6030HMU
e Enektpocnabo yjeanremne

12. CraHpgapaHu Mmopen.

13. KBapKkOHMjyMu:

ATOM BOAOHMKA W MO3UTPOHUJYMCKN aHaIOrOHN
LLlapMOHUMjym

BOTOHMjyM 1 TONOHUjYM
KaHanu pacnaga TewKknx KBapKoHUjyMma

14. Me30HM caunbEeHMU O JITaKUX KBapKoBa:
e MynTnnneTn mMe3oHa
e Mace Me30Ha
e KaHanu pacnaga

15. BapuoHu:



Mpoaykumnja n getekumja 6bapmoHa
Myntunnetn 6apuoHa.

Mace 6apunoHa

MarHeTHM MOMEHTH

noBpaTak



Mporpam ctyauja y okBupy npegmeta OcHoBM pU3MKe jOHM30BAHMX FracoBa U slacepa
1. Mopekno HaeneKTpMcaHMxX yecrtmuya:

e CTBapame HaeneKTpucaHmx YyecTuua Ha enekTpogama
e [lpouecn HecTajaHba HaeNleKTpUcaHmMxX Yyectmua

2. KapakTepucrtuke eneMeHTapHUX cyaapHMX npoueca:

Npeceuwn 3a cygape

Pacejawe yectnua npu cypapy

BennunHa npeceka 3a cynape

NMpeceun enacTMyHUX cypapa

doTojoHM3auunja n dotonobyajere

JoHuzaumnja y meajycobHum cygapuma atoma M Mmonekyna - TepmasiHa joHusauumja
PekoMmbuHaumMja joHa M enekTpoHa

PaanjaTnBHa pekombuHaumja

PekoMbuHaumja npun cygapy Tpu Tena — TpojHa pekombuHauuja
AncouunjatuBHa pekoMbuHaumja

NMpouecu Ha enekTpojaMa Koju AoBoAe A0 CTBapawa HaenekTpmcaHux vyectmua
TepMmoeneKkTpoHCKa eMuUcuja

YTnuaj enekTpuyHor rnosoa

doToeneKkTpoHcka emMmcuja

EMucuja enekTpoHa nsassaHa joHMMa U HeyTpasiHUM aTOMKUMa

Bbp3nHa npoueca

3. TPAHCNOPTHMU NpPoOLIECH Y JOHU3OBAHOM racy:

YcMepeHo KpeTarbe eeKTPOoHa Y eN1eKTPMYHOM Nosby-ApUdT
YcMepeHo KpeTaHwe joHa Yy racy

Ondy3nja enekTpoHa n joHa-AjHwTajHOBa opmyna
AmbunonapHa gndysuja



. HecaMmocTanHoO racHoO npakmweme:

O6nact T1
O6bnacTt T2
O6nact T3
Mpo60j y racy n HamoH nasbera

. CaMocCTasiHO raCcHo npaxmweme:

TUHABO NpaxHere

OCHOBHe KapaKTepucTuke nsasme
[ebajeBa Teopuja ekpaHnpara

NMna3meHa dppekBeHUa

Jly4HOo npaxHere

MNMpenas o4 TMHABOI Ka JIY4YHOM MpaXxkeky
naBHe 0cobMHe enekTpUYHOr nykKa

. ActopmjaT pa3sBoja nacepa.
. AHTepakumja 3pavera ca MaTepmjomMm:

nojMy n 6pojy moaosa

MoaoBu y Ae/IMMWUYHO OTBOPEHO] 3anpeMnHn ca napanesiHMM CTpaHuuaMa Koje pednekTyjy
Mojam KoxepeHuUunje

PagnjatMBHa UaMeHa eHepruje

Ancopnuuja v nojadare 3pavera

. CTBapatbe MHBep3He HaCes/beHOCTMU:

e Jlacepcku CUCTEM ca TpU U YETUPU EHEPreTcKa HNUBOA
e TexHWKe CTBapatba MHBEP3HE HACE/bEHOCTU



e Ontuuko nobyajneame
e [lponas cTpyje Kpo3 racose
e [lpyre mMeToae cTBaparba MHBEP3HE HAaCe/beHOCTW KOJ racosa

9. Nacepcku ocumnarop (ynpowheHa pasMmartpame):

e MOjMY JIOHIUTYAMHANHOI U TPAHCBEpP3a/IHOI Pe30HAaTOPCKOr MoAa
e YCNOBM 3a Mnpar ocuuioBama MoAa. 3acuherse nojavarba

10. JlTacepu 4BpCTOr arperaTHoOr crama:

e Pyb6buHcku nacep
e HeoamnMujyMcku nacepu

11. TeuyHn nacepm:
e OpraHcku Te4yHu nacepmu
12. FacHm nacepm:

OnwTe 0 eKcuMTaumjn roprer n geekcuntaunjn AoHEer jacepckor HMBOa y racoBuMa
EkcuuTauuja roprer HMBoa CyJapoM Ca eleKTPOoHMMa

Jlacepu ca aToMMMa MHEPTHUX racoBa

EkcumnTauunja ropwer HMBoOa y3 joHM3auMjy MOoNeKyna Uin atoma

Xe-He nacep. LO2 nacep

A30THU nacep

13. MonynpoBOAHVYKM Jlacepu:

e OnuwTe O CTBapary MHBEP3HE HAaCe/beHOCTU KO NoNyrnpoBOAHUKA



e [lonynpoBOAHWYKMK M-H nacep
14. JlJacepcku nojavyaBaum:

MojayaBay ca NporpecMBHUM TaslacoMm

3acuhere nojayaBaya ca NporpecMBHUM TasniacoM
N3rnen nojayaesaya ca NporpecMBHMM TasiacoM
Pe30oHaHTHKM Noja4vaBad

15. Jlacepckm ocumnartop:

e [lpar ocumnoBama
e EdekTn catypaumje n BuweMoaHO OCLMIOBaHE NacepcKor ocumiaTopa

16. ONTUYKKN pe3oHaToOpu:

AHanunsa napakcujanHux 3paka

MaTpuue npeHoca 3paka

NepnoanyHM HM3 MaTpuULUa

CtabunHoOCT nacepckmnx pesoHaTopa

N360p 1 KOHCTpYKLMja Nacepckor pe3oHaTopa

17. Jlacepu ca LMHOBCKMUM MMnyJsicuMa:

e OnuwTte o Q-npeknaamy
e Qnpekunaay n (enekTpoonTUYKKN, aKyCTOOMNTUYKN, MEXAHUUYKM N caTypaumoHu ancopbepun)

18. 3awTuTta Ha paay ca nacepumMa.

e [10BpaTakK



Mporpam cTyauja y oKBMpYy NpeameTa MeToamnKa HacTaBe M UCTOpUja acTpOHOMM]e

1. MeTtoaMka HacTaBe acTpoHOMMUje

3agaum acTpoHoMUje, HeH BMLLECTPYKM 3HaYaj 1 nosesuBare ca ApyruM Haykama. Hacrtasa kao
BaCnNUTHO-06pa30BHM Npouec. AnaakTUUYKn NpuHUMNM 1 npaBuia. TUNOBM HaAcTaBe M OCHOBHU 06unum.
3ajaumn HacTaBe acTpoHoMuje. HactaBHu nnaH n nporpaM. OpraHusaunja HactaBe acTpoHoMUje.
HactaBHW MeTOoAM. ACTPOHOMCKA yuymna. PayyHCKU 3agaun. lNpakTuyHM 3agaum n nocMmaTpasa. Metoacka
ynyTCTBa 3a HajBa)xHMje metoacke jeanHuue. Npobnemcka HacTtaBa y acTpoHoMUju. MNMpunpema
HacTaBHuMKa. lpoBepa 3Haka U oueHMBame 3Haka N YMewa yuyeHuka. Metoanka obpage nsabpaHux
Tema. OpraHusoBare cnoboaHNX aKTUBHOCTU U NMPaKTUYHUX pagoBa. KpaTak npernes pa3soja HacTaee
actpoHomuje y Cpba.

2. Actopuja actpoHomMmuje

Moyeuwn acTtpoHoMcke Hayke y KuHu, Ermnty u Meconotammnjn. CToHxeHL. ACTpoHOMMja cTapux 'pka
3aK/byY4YHO ca ApuctoTtesnioM. AnekcaHgpujcka wkona (Apuctapx, AnonoHuje, EpatocteH, Xunapx,
MTtonemaj). CpeaHeBekoBHa acTpoHOMMja (apancka acTpoHOMMja, 3anaAHOEBPONCKa U BU3aHTMjCKa
acTpoHoMmuja), NMpenopoa y acTtpoHoMckoj Hayun (KonepHuk, Tuxo, Kennep, Nanunej, XajreHc, HbyTH).
MoueTak Harnor pasBuTKa NpakTnyHe actpoHoMuje (Pemep, Xanej, ®nemctna, bpeanu, Majep, Jlakaj,
MackenajH). lNoyeTak pa3Boja Teopujcke actpoHomunje (bepHynu, Ojnep, Knepo, Qanambep, JlarpaHx,
Nannac). Npemepu 3emme. OapehmnBame acTpoHoMcKe jeanHuue. NMoyeum 3BesgaHe acTpoHoMuje
(Xepwen). OTkpmnha HOBUX BennKNxX nnaHeta (Xepwen, Agamc, Jlesepje, Jlosen, ToMb60) U Manunx nnaHeTta
(Mnaum, Mayc, Onbepc, Kupkeya, Kojnep). Pasesoj Meteoputuke (XnagHu, Crtojkosuh). Pa3Boj Teneckona:
pedpakTopa (donoHa, PpayHxodep, dPyko, Knapk) un pednektopa (peropu, HbyTH, Xepwen), ceBe Ao
AaHawmwnx fgaHa (aganTMBHa ONTUKA, BULLECTPYKa orfepana, catenmTcku Teneckon). Jarbe
HanpeaoBake NnocMaTtpaydke actpoHomuje (becen, Ctpyse, MNMukepuHr). Jarbu pa3Boj Hebecke MexaHuke
(Apawmc, Jlesepje, Hbykomb, MNoeHkape). NoyveTak pa3soja actpodusnke (Kupxod, Apejnep, Jlokjep,
XKaHceH). NMoyeTak pa3Boja ranakTnyke actpoHomuje (Jimeut, Wennun, OpT, baae). Hanpeaak y
n3ydaBary CyHua (LLUBabe, KapuHrtoH, Xejn, bebkok). lNoyeTak pa3Boja BaHranakTnyke acTpoHoMuje
(Xabn, XjymacoH, bage, CeHaunuy, LUMnT). MNMoyeTak pa3Boja Teopuje CTPYKTYpe 1 eBonyumje 3sesaa
(Weapuwwnng, Caxa, EanHrToH, MNMejH-NanowkuH, YaHapacekxap, bete). Paharwe paano-actpoHommje



(JaHcku, Pebep, Xej, XancTt). Pa3Boj BaHaTMOC(hepcKke acTpoHOMMje. ACTpoHayTMyka epa. Pa3Boj
HeonTu4yke acTpoHoMuje. Pa3Boj kocMoronunje (KauT, Jlannac, LImHc, OnapuH, AndBeH, caBpemMeHe
xunote3se). CTBapare HaydHe kocmonoruje (Famos, Auke, NMubnc, Iyt, JinHae). ACTPOHOMU AOBUTHMUN
Hobenose Harpage 3a pu3unky. Kpatak npernea passoja actpoHoMmuje y Cpba.

3. Bexbe

e PauyHcke n npaktuyHe Bexbe. MNpakca y HacTaBu: Ha dakynTeTy, y NnaHeTapujymy, CTpaxunBaykoj
cTtaHunum lMNMeTHnua n rumHasunjn. CeMmHapcKku pag n3 Mmatepuje rnoesesaHe ca yHanpeajeseM HacTtase
aCTpOHOMMU]je y r’MMHasnju nnm ncTtopuje actpoHomuje.

e [OBpATaK



