PEITYBJIUKA BBJI'APUSA
MUWHUCTEPCTBO HA OBPA3OBAHUETO 1 HAYKATA

IHPOT'PAMA 3A ECEHHOTO HAIIMOHAJIHO CHCTE3AHUE 11O ®PU3UKA 3A
YUYEBHATA 2022-2023 TOAWUHA

Temu:

V KJIaC — yoeeKvm u npupoaama

1.  OCHOBHM XapaKTEePHCTHKH HA TeJIATa U BelleCTBATA
v XapaKTepI/ICTI/IKI/I Ha Tcjiara — O6CM 1 MacCa, Ha4niHHU 3a TAXHOTO I/I3MepBaHe
v/ CBOIICTBA Ha BeleCTBATA

2. Crpoex Ha BelleCTBATA U IPAJIMBHUTE UM YaCTHIIH
IpaJIMBHU YaCTUIIM HA BEIlleCTBAaTa

CTPOEX Ha BellecTBaTa

TOIUIMHHO JIB)KEHHE Ha MOJICKYJIUTE

nudysus

AR NANIN

3. Temmeparypa u TONJHHA

TeMIlepaTypa, TeMIiepaTypHa ckana Ha Llensuit
TOIUIMHHA €Heprus (TOIMINHA)

TEeMIIepaTypHO pa3IlIMpeHNe U CBUBaHE
TOIJI000MEH, TOIJIONPOBOIHOCT

KOHBEKITHS

DN NI NN

4. Tlpexoau Mexkay ChCTOSIHUSITA HA TeJIATA U BellleCTBATA
v’ TOIeHE W BTBBP/SBAHE, TEMIIEPATypa Ha TOTIEHE
v u3napeHune ¥ KOHIEH3aIUs
v KHIIEHE, TEMIIEPATypa Ha KHIICHE

5. PasnpocrpaHeHHe U OTPAKEHHe HA CBETJHHATA
v’ obpa3syBaHe Ha CSIHKa
v’ orpaxenue (0€3 3aKOH 32 OTPAKEHUETO)

6. 3emsara u CrpHYeBaTa cHCTEMA

OCHOBHHM XapaKTepUCTHKA Ha 3eMsTa KaTo TuraHeTa, Ha JlyHata n Ha CirbHIIETO
¢a3u Ha JlyHara

rpaBUTAIHS

CI'bHYEBH ¥ TYHHU 3aThbMHECHHS

TUTAHETH

DN NI NN



7. CBeTbT Ha 3BE3JUTE CH3BE3IHE
T'omsima m Manka Meuka
[TonsipHa 3Be31a

rajlakTuKa

MiedeH BT

Bcenena

AN NN

VI knac — yogexvm u npupodama
8. JIBM:KeHHe Ha TejaTa
v\ IpaBOJMHENHH ¥ KPUBOJIMHEHHH
v PaBHOMEPHH U HEPABHOMEPHH
v BT, CKOPOCT M BPEME IIPH PABHOMEPHO JBUKEHUE

9. Bugose cuau

cuia

CHJIa HA TEeKECTTa
CHUJIN HA TpI/IeHe
HM3MepBaHEe Ha CHJIU

ANANENEN

10. Jloct m Mmakapa
v ypaBHOBeCsSBaHE Ha CHUIIU
v/ OIOpHA TOYKA Ha JIOCT

11. Cwuam u HaJAraHe

CHJIM Ha HATHCK

HaJISITaHE

HaJISTaHe Ha TEYHOCTH U Fa30BE
IUTBTHOCT

HM3TJacKBallla CHiIa

[JIaBaHe Ha TejaTa

D NI NI NI NI N

12. EjeKTpUYHU CHJIH U eJeKTPUYHH 3apsian

HaeJleKTpU3MpaHe Ha Tejara, eJeKTPUYHU CHIIH, EJIEKTPUYEH 3aps]]
CTPOEX Ha aToMa

€JIEKTPUYEH TOK, U3TOUYHUK Ha €JIEKTPUUEH TOK (OaTepus)
eJIeKTpuuecka Bepura (6arepus, Jamia, MpeKbcBay)

MIPOBOJIHUIIM U U30J1aTOPU

npeoOpa3yBaHe Ha e€NeKTpUYHAaTa EHeprus TMpu TOIUIMHHOTO,
MEXaHUYHOTO JICHCTBHE Ha €JIEKTPUYHUS TOK

ANANENENENEN

13. Mar"urHH CHUJIHN
v' NOCTOSSHHU MarHuTH
v’ eNeKTPOMarHuTH

VII xnac — ¢usuka u acmponomus

14. EnexkTpH4YeH TOK M eJIeKTPUYHO HANpeKeHne
v/ eNEeKTPUYEH 3apsijl ¥ eICKTPUYCH TOK
v’ eNEeKTPUYHO HAMPEIKEHHE

CBCTIIMHHOTO H



15. EJjekTpu4ecKH Bepuru
v CJICKTPUYHO CBIPOTHUBJIICHUC HW3TOYHUIM HA HAIPCKCHUC U BUJOBC CBBP3BAHC B
eJIEKTpUYecKaTa Bepura mocieoBaTesIHO U YCIOPEIHO CBbp3BaHe Ha KoHcymaropu (6e3
InpeCcMATaHC Ha CKBUBAJICHTHO C’prOTI/IBJIeHI/Ie)

16. EaekTpuuyHa eHeprus
v’ elleKTpUYHA CHEPrHs
V' 3akoH Ha Jxayn—JIeHiy
v/ MOIIHOCT Ha €JIEKTPHYHHUS TOK

17. TIpaBoJuHEeHO pa3npocTpaHeHHe HA CBETJINHATA
v/ OTpaXKeHHE U MpedyBaHe Ha CBETIIMHATA
v’ IIBJIHO BBTPEIIHO OTPAKEHHE

18. CaBeriinHA U LBETOBE
v/ CHEKTHP Ha CBETIMHATA
v' 1BeTOBE

19. OraenaJna u Jemu

IIJIOCKO OTJIENAJIO

00pa3 Ha MpeJMET OT IJIOCKO OIJIeIaI0

cepuuHHU orieaana

JIen

MOCTPOsIBAaHE HA 00pa3u Ha MPEAMET OT ChOUPATEITHH JICIIH

DN NI NI

20. OnTuyHM ypeau
v' 0KO
v’ Jyma, Goroanapar u TEJIECKOI

21. 3Byk
v’ TpenTeHus
v/ ompenessiHe Ha MIEPHOJT M YECTOTA Ha TPETITEHE

VIII knac — ¢pusuka u acmporomus

MEXAHUKA

22. HepaBHOMEPHO BHKEHHE

IBIKEHHE Ha TelaTa

MIPABOJIMHEIHO PABHOYCKOPUTEITHO JIBFIKCHUE

CcBOOOIHO MaJaHe

MIPABOJUHEIHO PABHO3AKHCHUTEITHO JIBUKCHHE

rpaduyHO MpeICcTaBsIHE HA PABHOYCKOPUTEIHO U PABHO3AKBCHUTEITHO JBUKCHHE

AN NI NI NN

23. IpuHIMTIH HA MEeXaHUKATA

WHEPIS, IbPBU MPUHIIAIT HA MEXaHUKATa

CHJIM, BTOPY MPHUHIIUIT HA MEXaHUKaTa

JeiicTBUE U IPOTUBOACHUCTBHUE, TPETH MPUHILIUI HA MEXaHHKATa
cbOrpaHe Ha CUIIH (C €THAKBH U C IPOTUBOMOJIOKHHU MTOCOKH)
TPUEHE, CWIIA HA TPUEHE, IPUIIOKEHNE

AN NI NN



24. PaBHOBecHE HA Te1aTa
v LEHTBHp Ha TEXKECTTA U PABHOBECHE HA TeJlaTa
v npasuio Ha TopuYenu 3a paBHOBECHE Ha TAJIO, IOCTABEHO BLPXY OIOpPa

25. Mexanu4Ha padoTa, MOIHOCT M eHeprusi
v paboTa M MOIIHOCT
v/ KMHETHYHA M NOTEHIHAIHA €HEPTHs
v/ 3aKOH 3a 3alla3BaHe Ha MEXaHUYHATA CHEPrUATa

26. MexaHHKAa HA TEYHOCTH U ra3oBe

HajsArase u 3akoH Ha Ilackan
XHJIPOCTATUYHO HAJIATaHe, CKAYCHHU ChIOBE
M3MEpBaHe Ha HaJIsTaHe

M3TIIACKBAIlla CHJIA M 3aKOH Ha ApXuMes

AN

TOIIVIMHHHA ABJIEHUA

27. TonJUHHO IBHKEHHE
v TOIUIMHHO JBUKEHUE HA TPAJMBHUTE YACTHIM HA BENECTBATA
v TeMmeparypa ¥ BbTPEIIHA EHEPIHs
v u3MepBaHe Ha TEMIIEpPaTypaTa, TEMIIEPATypPHH CKaJIH

28. TomsiooomeH. Ilpexoan MexxIy ChCTOSIHUATA HA BelllecTBATA.
v TOII10006MeH (KOJMYECTBO TOIUIMHA, CreH(HYEH TOIIMHEH KalaluTeT)
v’ TOleHe U BTBBP/SIBAHE, TOIUIMHA Ha TOIICHE
v/ u3napeHue, KATEHe ¥ BTEYHsIBAHE, TOIUIMHA Ha U3MapeHHe

29. II'bpBHU NPUHIIAN HA TEPMOTMHAMHUKATA
v palbota npy U3MEHEHHEe Ha 00eMa Ha ra3
v IIbpBH NPHUHIIMIT HA TEPMOIUHAMHKATA

30. Mneasen ras

HJIcaJicH ra3

M30TEPMEH TIPOIIEC

n300apeH U U30XOPEH MPoIieC

aauabaTeH npoiiec (Ka4eCTBEHO)

SHePreTHYHHU TIPEBPBIAHUS TIPH MPOIIECH C HJICAICH Ta3

DN NI NI

31. TonJMHHN MALIUHA
v KOoe(UIIMEHT Ha MMOJIE3HO JieiicTBre (0€3 ueaaHa TOIUIMHHA MAIIIHHA)
v Y4ETHPHUTAKTOB JIBHIATEN C BBTPEIIHO TOPEHE

IX xnac — gusuxa u acmporomus
EJIEKTPUYECTBO U MATHETU3BM
Ilocmosnen enexkmpuyer mox
32. Enextpuyen Tok. EjlekTpuuecku Bepuru.
v/ eJIeKTpHUYEH TOK

v’ rpaduuHO M300pa3sBaHe W aHAJUTHYHO MpUJIaraHe Ha 3akoHa Ha OM 3a JacT OT Bepurara

4 CbIIPOTUBJICHUEC U CHCI_[I/I(I)I/I‘-IHO ChIIPOTUBJICHUC



33. CBbp3BaHe Ha pe3ucTOpH. EKBUBaIeHTHO CHIIPOTUBJIEHHE
v/ T0CJIEI0BATENHO, YCIIOPEIHO U CMECEHO CBhP3BaHE HA KOHCYMATOPH
v’ WJeaHu eJIEKTPOU3MEPBATEIHU ypeau
v/ CBBbp3BaHE Ha peoCcTar

34. Pa6oTa ¥ MOIIHOCT HA eJIeKTPUYHHUS TOK
v paboTa M MOIIHOCT
v’ 3akoH Ha J[)ayi - Jlenn

35. EflekTpoABH:IKEII0 HATIPEKeHHe
CTPaHUYHH CHJIH

EJH

B’preLHHO C’prOTI/IBHeHI/IC Ha U3TOYHUK
3akoH Ha OM 3a 11sU1aTa Bepura

ANANANAN

Enexmpuuen mok 6 paznuunu cpeou
36. Tok B MeTaJIH
v €JeKTPONPOBOAMMOCT HA METAIUTE
v/ KauecTBEHO OOSCHEHHE HAa 3aBUCMMOCTTAa Ha CBHIPOTUBICHUETO HA METAJIHMTE OT
TeMIeparypara
v CBPBXIIPOBOJUMOCT

37. Tok B NOJIyIPOBOAHULIH
v/ KayeCTBEHO OIMCAHWE Ha OCHOBHHUTE CBOWCTBA HA TIOJIYIIPOBOIHUIIUTE
v’ TPaH3UCTOPH, MHTETPATHU CXEMH, (POTO- M ONTOEIEKTPOHHH IIPUOOPH

38. ITo1ynpoBoAHMKOBHU NPUGOPH
v' p—nupexon
v’ TOIYIPOBOJAHUKOB IO

TPEIITEHHUA 1M BBJIHU
Xapmonuuno mpenmerne
39. TpenTene
v/ BpbllalIa cuia

40. XapMOHUYHH TpenTeHust

rpaduka Ha XapMOHUYHOTO TPENITEHE

OCHOBHH BCJIMYMHH U 3aKOHOMCPHOCTH, XapaKTCPpU3HpPpAIH TPCIITCHUATA

Ka4yeCTBEHO U KOJMYECTBEHO OMUCAHNE Ha TPENTEHETO Ha MPY>KUHHOTO Maxallo
Ka4eCTBEHO U KOJUYECTBEHO OMUCAHKE Ha TPENITEHETO Ha MATEMaTUYHOTO Maxayuo
OIMMCAHUC Ha TPCITCHETO Ha APYTHW MPOCTHU CUCTEMU (CBe)K)IaHH/I CC OO0 MPYKUHHO HUIIN
MaTeMaTHYHO MaxaJo)

AN NI NN

41. EHeprusi HA XapMOHUYHOTO TPenTeHe. 3aTHXBALIN TPeNTEHHs.
v/ KauecTBEHO MpOCJEAABAHE HA TPEOOpPAa3syBaHETO M 3alla3BaHETO HA EHEPrusATa IIpH
HE3aTHXBAIO TPENTEHE
v/ pasOupane Ha MPUYMHATA 33 3aTUXBAHE HA TPENTEHUSTA B PEATHUTE CUCTEMU
v/ enacTuYHa MOTEHI[MAIHA EHEPrHs
v’ IIbJIHA €HEPTHs IPU HE3ATHXBAIIM TPETITEHHS



v KOJMYECTBEHO ONMUCAHWEC Ha MpeoOpa3syBaHETO U 3ala3BaHETO HA CHEPrUsATa MpH
HE3aTHXBAIllO TPENTEHE

42. CB0oOOIHY U MPUHY/IeHU TpenTeHusi. Pe3onanc
v/ cOOCTBEHA U MPUHYIEHA YECTOTA, OT KAKBO 3aBUCST
v/ ommcaHue Ha SBJICHUETO PE30HAHC M HErOBOTO JICUCTBHE

Mexanuunu 6viHU
43. Bb/IHOBO JIBU:KEHHE
OCHOBHU CBOWMCTBA Ha BBIHOBOTO JABMKCHHE
HAJUTBKHHU U HAIIPEYHU BBIHU
rpaduyHO MpeIcTaBsHe Ha MIOCKU U c(hepUIHU BBIHU
CKOPOCT Ha Pa3mpoCTpaHEHNE HA MEXaHUYHUTE BBIIHU
pasnpoCcTpaHeHUE B PA3IUYHU CPEAU
44, XapMOHUYHHN BbJIHH
v/ omMcaHue Ha MPOCTa XapMOHUYHA BbJIHA
v BpBb3Ka MEXKIY CKOPOCT, YECTOTA M AbJDKMHA HA BhIHATA

AN NE NI NN

38yK

45. 3ByKOBM BbJIHH

OIMCaHME Ha [10JIy4aBaHETO U PA3IPOCTPAHEHUETO HA 3ByKa
BB3IIPUEMaHE OT YOBEIIKOTO yXO

CKOpOCT Ha 3ByKa

€HEeprusi 1 MHTEH3UTET Ha 3ByKa

BHCOYMHA Ha 3ByKa

BpeJaTa oT Iryma

DN N NI NI N

46. Yarpa3Byk M uH(ppa3ByK. Ceu3MHYHU BBHJIHU
v TIpUMepH 3a €CTECTBEHU U M3KYCTBEHH M3TOYHHIIM HA HH(Pa- U yIATPa3BYK
v’ IIpUJIOKEHUs, OCHOBHH NPABUJIa HA TIOBEIECHUE NIPH 3€METPECEHHE

X K11ac — gpuzuka u acmpoHomus
EJIEKTPUYECTBO U MAI'HETHU3BM
Enexmpocmamuuno e3aumooeiicmeue
47. EnekTpu4eH 3apsijg
48. 3akon Ha KyJjion
v (opMyampane Ha 3aKOHA
v/ Tpuiarase B ciydas Ha {Ba TOYKOBH 3apsijia
49. EnextpuuHo noje. UHTEH3UTET HA M0JIETO
v/ uyepTaHe Ha CHJIOBUTE JIMHUM Ha MOJIETO HA TOYKOB 3aps [| mpecMsTaHe Ha HHTEH3UTETA
HAa TI0JIETO HA TOYKOB 3aps]
v/ BpB3Ka MEXKy HHTEH3HUTET Ha MOJIETO U EICKTPUYHATA CUJIa

Eonopoono erexmpocmamuuno none

50. IMoTeHUAT HA €JTEKTPOCTATHYHO MOJIe
v/ elleKTpHYHA IOTEHIIMATHA eHEPTUs (€IEKTPOHBOIT)
v/ HanpexeHue MEXKIY JBE TOUYKH OT MOJIETO



51. /IBM:KeHHe HA 3ape/ieHH YACTHIU B eJIEKTPOCTATHYHO 110JIe
v CHCPICTUYHO OIMUCAHUC Ha IBUKCHUCTO Ha 3apCACHU YaCTUIIU B CAHOPOAHO IT0JIC

IIposoonuyu u ouerekmpuyu

52. IIpoBOAHMIM B €JIEKTPOCTATHYHO M0JIe
v’ eJIeKTPOCTaTHYHA MHIYKIIUSA
v/ eIeKTPOCTATHYHO I0JIE€ B IPUCHCTBUE Ha IIPOBOTHUK
v/ eKpaHMpaHe ¥ APYTH IPHIIOKEHHS

53. lneneKTpULH B €J1eKTPOCTATHYHO M0JIe
v/ eNEeKTPUYHU CBOMCTBA HA aTOMUTE U MOJIEKYJIUTE
v/ ToNsApHU3aIKs Ha JUEIEKTPULUTE - (KAYECTBEHO OOSICHEHHUE)
v’ BHJIOBE JUETEKTPHLH

54. Konnensaropu
v’ BpB3Ka MEKJTY 3apsil, HAPEKEHHUE U KAMAIUTET HA KOHIECH3aTOP
v/ KanauyuTeT Ha IIOCHK KOHIEH3aTop — (KaueCTBEHO O0SICHEHHE)
v’ BHJIOBE KOHJICH3aTOPH

Maenumno e3aumooeticmsue
55. MarHuTHO 1oJie
v’ B3aUMOJICHCTBHE MEKTY IMOCTOSSHHH MarHUTH ¥ IPOBOIHHMIIH, 10 KOMTO TEKAT TOKOBE
v OIucaHKe Ha MArdHUTHOTO II0JIE OKOJIO IIOCTOSHEH MArHMT, IIPABOJMHEEH IPOBOIHUK M
HAMOTKa C TOK Ype3 UHIAYKIMOHHH JINHUH

56. 3akoH Ha AMniep. MarHuTHA UHAYKIHUS
v/ npuiarage Ha 3aKOHA 3a IIPABOJMHEEH IPOBOJHHMK C TOK, IOCTABEH B €IHOPOIHO
MAarHuTHO I10JI€
v/ 3aBUCHMOCT Ha MAarHWTHaTa WHIYKIHMA OT TOKa, (opmara Ha TPOBOJAHUKA |
Pa3CTOSIHUETO JI0 HETO - (KaueCTBEHO OOSICHEHUE)
v IPUHLMII Ha JEHCTBHE HA €JIEKTPOMOTOPA

57. MaruurHa cuia
v/ KauyeCTBEHO ONMCAHKE Ha JBHKCHUETO Ha 3ape/IeHH YaCTHIIM B MATHUTHO TOJIE
v’ TIPUJIOKEHUS ¥ TIPUPOJIHH SIBIICHUS

Maenumnu mamepuanu
58. MarHuTHH CBOIicTBa HAa BelIeCTBATA
v/ KauecTBEHO OOsJCHEHME HA pa3iaMKaTa B CBOMCTBATa Ha JMa-, napa- ¥ (pepoOMardHUTHHUTE
BEIIECTBA
v/ oIucaHKe Ha HAMarHUTBAHETO Ha (PEPOMATHUTUTE
v\ MarHMTHH MaTepHaiu

Enexmpomacnumna uHOykyus u npomenius mox

59. EjlekTpOMAarHuTHA HHIYKIUSI

yCIJIOBHS 32 Bb3HUKBAHE HA UHIYLIUPaH TOK

MOCOKa Ha MHAYLIMPAHUS TOK, TpaBuio Ha JleH1
WHIYIIUPAHO HAMIPE)KCHHE

Ka4eCTBEHO U3pa3siBaHe Ha 3aKkoHa Ha Dapajei

Mpujiaraie Ha npaBuioTo Ha JIeHI] 32 IPOBOJHUKOB KOHTYP

AN N NI NN



60. [IpoMeHIUBH HATIPeKeHUSI U TOKOBE

AN

Ka4yeCTBEHO ONMCaHUE Ha IIPUHIUIIA HA ICWCTBUE HA 'eHEepaTopa

rpaduKa Ha IPOMEHIIUB TOK ¥ Ha IPOMEHJIMBO HAIIPEKEHHE

OCHOBHM XapaKTEPUCTUKH HA IIPOMEHIIUBUA TOK U HAIIPEIKEHUE

npecMsiTaHe Ha paboTa W MOUIHOCT Ha MPOMEHJIMBHS TOK BBbB BEpUTH 0€3 PEaKTHBHU
CBIIPOTUBIICHUS

61. Ilpenoc u TpancopmMalusa Ha NPOMeHJIUB ToK. Tpanchopmaropu

v
v
v

o0sICHEHHEe Ha IPUHIMIA Ha JISWCTBHE U ITPEHAa3HAYCHUETO Ha TpaHchopmaTopa
KOS(UIMEHT Ha TpaHCPOpMaLUs
IPEHACsSHE Ha €JIeKTPOCHEPI s

Enexmpomaenumnu évinu
62. EJIeKTPOMATHUTHYU BbJIHHA

v

<\

AN NI NI N N NN

ONMCAaHWE Ha  OCHOBHUTEC  XapaKTEPUCTUKH HA  NPOCTa  MOHOXPOMAaTHYHA
CJICKTPOMArdMTHA BbJIHA YPE3 aHATIOIUA ¢ MCXaHUYHUTC BbJIHU

WHTCH3UTET Ha EJICKTPUYHOTO TMOJIe W MHIAYKIMS Ha MarHUTHOTO TI0J€ Ha
CJIICKTPOMAroiMTHUTC BBJIHU - KAUCCTBCHO

qeCcToTa U AbJI’KMHA HAa BbJIHATa

CIIEKTHP Ha CIEKTPOMArHUTHUTE BBIHH

BUJIIMAaTa CBETJIMHA KATO YaCT OT CIIEKThpa Ha €JIEKTPOMArHUTHUTE BBJIHU

OIMCAaHWE Ha MPUHITUIIA HA PAIUOTIPEIABAHETO U PATUOIIPUESMAHETO

OINMMCAHUC HA IMPUHLHUIIA HA TCIICBU3UATA

MUKPOBBJIHU

npunoxenus — Pagap, GSM, GPS u np.

CBETJ/IMHA
63. Pa3npocTpaHeHnne, OTpaeHHe U MPeyyNBaHe HA CBETJIMHATA

64.

65.

v
v
v

MOKa3aTes Ha MpevynBaHe
MIpHUJIaraHe Ha 3aKOHUTE 32 OTPAKEHUE U MPEUyBaHE HAa CBETIIMHATA
II'BJIHO BBTPEUIHO OTPaKEHHE

BbiHOBH sIBJIeHHSA Ipu CBE€TJIMHATA

ANANEANE YN RN

CIEKThp Ha BUIMMATa CBETINHA

3aBUCUMOCT Ha IOKa3aTess Ha IIPEeUyIBaHe OT Ab/DKMHATA Ha BJIHATA

Ka4yecTBEHO 00sICHEHHE Ha ABJICHUATA MHTepPepeHINs U TU(PaKIKs Ha CBETJIMHATA
VHTEH3UTET Ha CBETJIMHATA

MIPUHIUIT HAa XIOUTeHC

YCIIOBHSA 32 Bb3HUKBAaHE HAa UHTEPPEPEHUHU — MAKCUMYMH U MUHUMYMH
I(paKkIMOHHA pelIeTKa

BI/IJIOBe JbYCHUA U TEXHUTEC U3TOYHUIIHU

AN NI NN

N3TOYHUIINX HAa CBCTJINHA

TOTLTUHHU

JTYMUHECIICHTHH

nazepu

3akoH Ha CredaH 1 3akoH Ha BuH 3a u3mbuBaHe Ha a0COTIOTHO YEPHO TSIIO



66. UH(ppayepBeHH, yJITPABHOJIETOBH H PEHTT€HOBH JbYH

67. ®oToedekT
v’ eneprust Ha pOTOHA
v ypaBHeHue Ha AlHIIaiH

68. BLJHOBH CBOMCTBA HA YACTHLIUTE

OT ATOMA /O KOCMOCA

69. ATOMH ¥ aTOMHHU NPEX0IH

Mojiea Ha bop 3a BoJIopoTHUS aTOM
CIIEKTPAITHU CEpUU

aTOMHU Hpexonn

TeHepUPAHE Ha JIA3epHO JThUCHUE

ANANANAN

70.

>
<
=]
=
=
=]
2
=
=
=]

ChCTaB

SIIPCHH CHITH

SHeprus Ha Bpb3KaTa

MacoB Je(eKT

3aKOH 32 PaJIMOAKTUBHOTO pa3MaiaHe
anda-, 6era- ¥ rama —pasrajgaHe

DN NI N NI N

71. Sinpenu peakiuun
JIeTICHE Ha ypaHa
SJIPEH PEaKTop
SIPCH CUHTE3
TEPMOSIPEH CUHTE3

AN

72. EfleMeHTAPHH YaCTHIH
v/ JIENTOHM U KBApPKU

XI xyac — ¢hU3UKA M aCTPOHOMMS

MEXAHUKA

73. KunemaTuka

JBUKEHUE HAa MaTepUalHa TOYKA B €JHA PaBHUHA

CKOpPOCT U YCKOpPEHHE.

MPaBOJIMHEITHO PaBHOIIPOMEHIIUBO JIBWKEHUE, Tpaduku
JBH>)KEHUE HA TSUI0, XBBPJIEHO MO/ BI'bJ CIPSIMO XOPHU30HTA
JIBH>KEHUE IO OKPBAKHOCT

SO KX

74. lunamMuka

MPUHIMIINA Ha MEXaHUKATA.

HMITYJIC Ha TS0

BpBb3Ka MEXAY UMITYJIC Ha CUJIa U U3BMEHEHUETO Ha UMITyJIca Ha TS0
3aKOH 32 3aMa3BaHe Ha UMITyJIca U MPUII0KEHUS

ANEANEA NN

75. MexaHn4yHa paboTa M eHeprus
v’ paboTa, KHHETHYHA U OTEHIIHATHA CHEPTHSI
v’ TpadudeH Noaxo/ P MpecMsTaHe Ha paboTaTa Ha MPOMEHIINBA CUIIA



v

3aKOHUTE 32 U3MCHCHHUE U 3a 3alla3BaHe Ha MEXaHUYHATA CHEPTHs B CIIy4anuTe Ha
JIBUKCHHE C TPUCHE U 0e3 TpUeHe

76. Yaapu Mexkay Be TeJia

v

v

3aKOHH 32 3alla3BaHE HA MEXAHUYHATA EHEPrus U Ha UMITyJICa IIPU €1aCTUYEH yap
MEXy JIBUKEILO CE U HETIOJBUKHO TsUI0 (IIPH IBHKEHHE T10 TIpaBa JIMHUS)
3aKOHHU 3a 3ala3BaHe Ha UMITyJIca Ipy aOCOOTHO HEeJIacTUYeH yaap U 00sICHsBA
MpoMsIHaTa Ha MEXaHUYHAaTa €EHEPIUs HAa CUCTEMATa OT JBE TeJla C HapacTBaHE HA
BBTpEIIHATA CHEPIUsA HA TejlaTa

77. I'paBuTanms

ANANENENEN

I'paBUTAIUOHHH CUJIN

3aKkoH Ha HroToH 3a I'paBHUTalUATA
OCHTPOCTPEMUTECIIHA CUJIA
I'paBUTalMOHHA ITIOTCHIHAJIHA CHCPIUsi
KOCMHUUYCCKHU CKOPOCTHU

78. PaBHOBecHe HA TBBP/IO TSJIO

v
v

paBHOBECHE Ha TBBHPJIO TAJIO
IIpUjIara ycJlIoBHATA 32 PAaBHOBECHUE HA TBBPO TSIIO

79. MoMeHT Ha uMIyJica

AN NN

BBPTCHE HA TBBPAO TAJIO OKOJIO HCIIOABMIKHA OC

BTOpHU IIPUHLIMUIT Ha MCXaHWKAaTa 3a BbPTCIIMBUTC ABUXKCHUA
MOMCHT Ha UMITyJICa

3aKOH 3a 3alla3BaHC Ha MOMCHTA Ha UMITyJICa

80. XapMOHNYHO TpenTeHe

v
v

KHHEMATHUKa Ha XapMOHUYHO TPCIITCHE
CHJIM U CHEPIrud NNpu XapMOHHUYHOTO TPCIITCHC

81. IBnaxenue Ha uaynan

v
v
v

uneaneH Guyus
ypaBHEHME 32 HETIPEKbCHATOCT U 3aKOH Ha bepHynu
BUCKO3€H (piyns

EJIEKTPUYECTBO U MAT'HETU3'bM
82. EJIeKTpOCTATHYHO 10JIe BbB BAKYYM

v
v
v

AN NI NI NN

3aKOH Ha Ky.]'IOH W MPUHIUIT Ha CYTIEPIIO3ULIUATA 3a CIICKTPUIHHUTEC CUIIN
HWHTCH3UTCT HA CJICKTPHUYHOTO ITOJIC U IPUHHUII 3a CYIICPIIO3UINUA HA UHTCH3UTETA
MHTEH3UTET Ha MOJIETO Ha MPOCTH CHCTEMH — TOYKOB 3apsijl, PABHOMEPHO 3ape/icHa
cdepa, paBHOMEPHO 3apejieHa paBHUHA

MOTEHIMATHA EHEPT s HAa CHCTEMa OT 3apsiin

IMOTCHIHAI 1 HAITPCIKECHUEC

MOTEHIIMAIT HA TIOJIETO Ha TOYKOB 3apsijl

CKBUIIOTCHUAJTHU TIOBBPXHOCTH

BpPB3Ka MEXy HHTEH3UTET U HAIIPEKCHHUE B €THOPOTHO SICKTPUYHO TI0JIC



83. EJeKTpocTaTHYHO NOoJie BbB BeleCTBO

84.

v
v
v

v

€JIEKTPOCTATUYHO I10JI€ B IPUCHCTBUE HA IPOBOJHUIIM
€JIEKTpUYHA IPOHULIAEMOCT (KOHCTAHTAa) Ha BaKyyMa

€JIEKTPOCTATUYHO I10JI€ B AUEIEKTPULIM — AUETIEKTPUYHA IPOHUIIAEMOCT U I10JIE Ha
npoouB

KOHJIEH3aTOPH — KallallUTET Ha IUIOCHK KOHJEH3aTOP, EHEPIUs Ha 3ape/ieH KOHIEH3aTop,
€KBUBAJICHTEH KaNallUTeT Ha OaTepusi OT KOHJIEH3aTOpU

. MarauTHM B3auMOAeHCTBUA

v

SRR NENENEN

MarHMTHa CUJa, AecTBalla Ha MPOBOJHUK, IO KONTO Te4e TOK, M Ha 3ape/ieHa 4acTulia,
JBUKEIla C€ B MArHUTHO T0JIE — CIIy4ail Ha MPOU3BOJICH BI'bJl MEXKYy UHIYKIUATA Ha
II0JIETO U MTOCOKATa Ha TOKa (CKOPOCTTA)

MarHMTHO MOJI€ Ha IPOCTU CUCTEMHU — COJICHOU, TPABOJIMHEECH TPOBOTHUK

MarHMTHa MPOHUIIAEMOCT (KOHCTAaHTa) Ha BaKyyMa

MIPUHMII 32 CYHEePIIO3UIUs HA MATHUTHOTO T10J1e

3akoH Ha buo—Cagap

JBUKEHHE Ha 3ape/ieHa 4acTUIa B €IHOPOAHO MAarHUTHO T0JIe

85. EnekTpoMarHuTHA UHAYKIHS

v
v
v

IIOTOK HAa MAarHuTHOTO II0JIC U 3aKOH Ha q)apaﬂeﬁ 3a CJICKTPOMArHuTHAaTa HHAYKIUA
B3aMMHa MHAYKIOWA, CAMOMHAYKIUA U HHOAYKTUBHOCT
CHCPIYd HAa MArHUTHOTO I10JIC HA HAMOTKA, 110 KOATO T€YEC TOK

86. EJIeKTPOMaI‘HHTHI/I TPENTCHUA U BBJIHU

v

v

€JIEKTPUYECKHU TPENTSAIL KPbI' — IPOLIECH Ha TpeoOpa3yBaHe Ha EHEPTUATA, IEPUOA U
gyecToTa Ha coOcTBeHHTe TpenTeHus (popmyna Ha ToMCHH)

IUIOCKA E€JIEKTPOMArHUTHA BBJIHA BbB BAKYYM — CKOPOCT, HAllpEUeH XapakTep, AbJDKUHA
Ha BbJHATa

OIITUKA
87. NuTepdepenuus u 1udpaKkust Ha CBeTJIMHATA

88.

ASANE VRN

KOXEPEHTHOCT (KaueCTBEHO MOHSTHE)

OINTUYEH BT

yCJIOBHE 32 MHTEP(PEPEeHUEH MAKCUMYM U MUHUMYM
ypaBHEHME Ha JU(PpaKLMOHHATA peleTKa
uHTephEepeHus OT THHKH CI0eBe

OnTHYHH CHCTEMH

v
v
v

v
v

dhopmyna Ha THHKATA JIeIa

MPAaBUJIO HA 3HAILIUTE

chepuyHm orienana — GOKyCHO pa3CTOSTHUE, TEOMETPUIHO MOCTPOsSBaHE Ha 00pas3u,
dhopmyna Ha chEepUIHO OTIIEAAI0

JIMHEIHO U BIJIOBO YBEJIUYEHUE Ha 00pa3a

OIITUYHU YPE€IU — JIylla, MUKPOCKOIT U TCJICCKOII

OU3SNYEH EKCITEPUMEHT
89. OcHOBHM M3MepPHUTETHH Ypeau

v
v

ypeau 3a U3MEpPBaHE Ha TBJDKUHA — ITy0Jep (HOHUYC), MUKPOMETHD
ypelu 3a u3MepBaHe Ha BpeMe



90.

91.

v
v

ypeau 3a UBMCPBAHC Ha MaCa — MCXaHUYHHU U CIICKTPOHHH BC3HU
cKasia, 00XBaT U pa3JeiIUTEHA CIOCOOHOCT Ha ypes

AHAJIU3 HA TPeUIKUTE NMPHU (PU3UYHUTE U3MEPBAHUS

v
v
v

BUJIOBE TPEIIKU — IpyOH, CUCTEMAaTHYHU, UHCTPYMEHTAIIHU, CITy4aiiHU

a0COJIOTHA ¥ OTHOCUTEIIHA HEOTIPEIEICHOCT (TPEeIKa)

oIpezieiIsiHE Ha HEONPEAEJIEHOCTTa (TpelIKaTa) Ipyu MPOCTU MAaTEMATUYECKU
npecMsATaHus — ChOUpaHe/n3BaX1aHe, yMHOKECHHUE/ IeJICHNEe, KOPeHyBaHe/CTeNIeHyBaHe

Oo0OpaboTBaHe U NpeACTABSIHE HA eKCIIEPUMEHTAJIHH TaHHU

v
v
v

OCHOBHH ITpaBujia IIpHu TaOJIMYHO U rpa(quHo MpeaACTaBAHC HA CKCIICPUMCHTAJIHN JaHHU
H3BJIMYAHE HA YHCJICHU CTOMHOCTH OT rpa(bm(a

IIpe€KapBaHEC Ha allpOKCUMHpAIlla IIpaBa U U3BJINYAaHC HA IIapaMETPUTE Ha JIMHEWHA
3aBUCHUMOCT

CBCXIaHC Ha HEJIWHEWHU 3aBUCUMOCTH JI0 TMHEMHA 3aBUCHUMOCT upe3 CMsAHA Ha
IIPOMCHJIUBUTC

XII kitac — du3nKa ¥ aCTPOHOMHUS

MOJIEKVYJIEH CTPOEX HA BEILIECTBATA
92. Upeasen ras

93.

94.

95.

v
v
v

v

MOJI, MOJIapHA Maca, YMCJI0 Ha ABOTapo

ypaBHEHUE 3a ChbCTOSTHUE Ha Ueannus ra3 (ypaBHenue Ha Knaneiipon — Menenees)
yHHUBEpCcaIHa ra3oBa KOHCTaHTa U KOHCTaHTa Ha bonimaHn — Bpb3Ka ¢ 4MCI0TO HA
ABorazipo

MOJIEKYJTHO-KMHETHYECH MOJIETI Ha UJIealieH T'a3 — HaJsraHe Ha rasa, cpefHa eHeprus u
CPEIHOKBAAPATUYHA CKOPOCT HA MOJIEKYJIUTE

II'bpBY NPUHIUII HA TEPMOAMHAMHUKATA

v
v
v

v
v

BBTpEIIIHA €HEePrus Ha UJeaseH a3
rpaduueH MeTo]l 3a MpecMsTaHe Ha paboTaTa pU U3MEHEHHE Ha oOeMa Ha ras3
pUJIOXKeHre Ha | MpUHINTT Ha TepMOIMHAMHKATA KBM MPOLIECH C HICAJICH Ta3 —
M30XOPEH, n300apeH, M30TEPMEH, aauadaTeH

MoJiapeH ToruinHeH KananuteT CV npu nocrosiHeH 06eM u Cp Ipy OCTOSHHO HaJsiTaHe
ypaBHEHHUE Ha aauabaTHUS Ipoliec, TOKa3aTell Ha aguadaTaTa

BTOpl/I MNPUHIMII HA TEPpMOAUHAMHUKATA

v
v

v

TEPMOJUHAMHUYHA BEPOATHOCT U eHTponus — popmyna Ha bonmMan

BpPB3Ka MEX/1y IPOMSHA Ha EHTPOIUATA U KOJIMYECTBO OOMEHEHa TOIUIMHA IPU
U30TEpPMEH IIpoIIeC

BTOpPHU MPHUHIIUI HA TEPMOJIMHAMUKATA

Tonauuau MaIMHA

ANEANEA NN

AN

KIIJI Ha TOINIMHEH ABUTATEl

rpadu4HO MpeCTaBsiHe Ha paOOTHUS IIMKbBI HA TOIUIMHEH JIBEraTell

ukbn vHa KapHo u TomnmmaHa mammHa Ha Kapro — K11/ Ha mamuna Ha KaphHo
IIpyjlaraHe Ha IPUHLMIINTE Ha TepMOAMHAMKKaTa 3a npecmsatane Ha KIIJ[ Ha TorraHa
MaliuHa

IIPUHLIMII Ha AEWCTBUE HA XJIaJIUIHA MAIMHA U HA TOIJIMHHA [TOMIIa



CBbBPEMEHHA ®U3MKA
96. Cneuuajina Teopus Ha oTHocuTeaHocTTa (CTO)
v’ onwut Ha MaiikencbH-Mopiu, mocrynaru Ha CTO
v/ PeNaTUBUCTKO YIbIDKABaHE HAa HHTEPBAIMUTE OT BPEME U CKbCABAHE HA IbIDKMHUTE 3
JIBVDKEIIN CE Tea
v’ edexr na JJormep
V' eneprust u ummyiic ciopex CTO

97. AtomHa ¢pusnka
v/ CHEKTHP Ha U3JIbYBAHE HA BOJOPOIHKS aTOM — CIIEKTPAJIHK cepur ¥ hopMmylia Ha
PunGepr
v’ Mozen Ha Bop 3a BojopoaHus atom
v/ eHEpreTUYHH HUBA Ha BOJOPOHHUS aTOM
v eHepreTUYHH 30HH B TBBPINTE TeJa
98. BbJHU U KBaHTH
SHEeprus U UMITYJIC Ha (hOTOHA
HaJIATaHe Ha CBETJIMHATA
edekT Ha KomMnThH
CHOTHOIIICHUE 32 HEOMPEICIICHOCT KOOPINHATA-UMITYJIC

ANRNENEN

99. Slnpena ¢pusuka

CTPOEXK Ha aTOMHHMTE sijipa

nmpecMsTaHe Ha JedeKTa Ha MacaTa M Ha GHEprusiTa Ha Bph3Ka Ha aTOMHU sijipa
BUJIOBE PAANOAKTUBHOCT U SIAPEHHU PEOKIIUU

YpaBHEHUE 33 PaJMOAKTUBHOTO pa3IaiaHe

AN NN

IHPOI'PAMA HA MEXJIYHAPOJHATA OJUMIINAJIA 11O ®PUSUKA

O0ma yact
a) He ce u3ucksa mmpoko U3noi3BaHe Ha MaTeMaTU4YeH aHanu3 (AudepeHiupane u
MHTETPUpaHe) U U3I0J3BaHETO Ha KOMIUIEKCHH YHUCIIa, KAKTO M pelllaBaHeTo Ha AudepeHInalHu
YPaBHEHUH.
0) 3amaunte Morar sa ChIbp)KaT MJEH WIM SIBICHUS, KOUTO HE ca BKIIOYEHUM B YueOHarta
nporpaMa. B TakbB ciydail TpsOBa ga Obae JaneHa JocTaTbyHa HMHQOpMalMs, Taka 4e 3a

y4CTHULIUTE O€3 MpeABapUTEIHU 3HAHUS B Ta3U 00J1acT, TOBa J1a He Ob/e MpeuKa.

B) CnoxHa amaparypa, KOsTO MOXKE Jla € Hello3HaTa 3a yYacTHHIUTE, He MOXKE Jia € OCHOBHA
YacT OT 3a7a4ara. AKO TakaBa ce U3I0J3Ba, TPSAOBA 1a ObIAT JaIeHN IOAPOOHU YKa3aHHS.

r) B 3agaunte mepuute equnuim u Gpopmynu TpsoBa na Opaat B cuctema Sl.
A. TeoperudHa yacr

[IepBaTta KoOJOHA CBHABpPKA OCHOBHUTE BBIIPOCH, a BTOpaTa KOJOHA ChAbpXkKAa KOMEHTAapu W
3a0eNexKH, ako € He0OX0IUMO.



1. Mechanics MexaHuka

a) Foundation of kinematics of a point mass a)

OcHOBHM Ha KMHEMAaTHKa Ha MaTCpHraJIHa TOYKaA.

b) Newton's laws, inertial systems
0) IIpunuunu va HrotoH, nHepuMamIHu
OTIIPAaBHU CHCTEMU

c¢) Closed and open systems, momentum and
energy, work, power

B) 3aTBOPEHU U OTBOPEHU CUCTEMH, UMITYJIC,
CHCPI'HA, pa60Ta, MOIIIHOCT

d) Conservation of energy, conservation of
linear momentum, impulse

l") 3aKoH 3a 3aI1a3BaHe Ha CHCPIrusATa, 3aKOH 3a
34ll1a3BaHC Ha UMIIYJICA, 3aKOH 3a 3alla3BaHC
MOMCHTA Ha UMITYyJICa

e) Elastic forces, frictional forces, the law of
gravitation, potential energy and work in a
gravitational field

n) EnactuyHu cuim, CUiM Ha TPUEHE, 3aKOH 3a
TpaBUTaluATa, IOTCHIHUAIHATA CHECPTUA U
pabota B rpaBUTAIMOHHOTO TOJIE

f) Centripetal acceleration, Kepler's laws
e) LleHTpocTpeMUTETHOTO YCKOPEHHE, 3aKOHU
Ha Kemep

Vector description of the position of the
point mass, velocity and acceleration as
vectors

BGKTOpHO OIIMCaHHEC HAa ITI0JIOXKECHHUCTO,
CKOPOCTTa U YCKOPEHUETO HA MaTepHUaiHa
TOYKa.

Problems may be set on changing mass
3a)1aq1/ITe MoOrar aa CbAbPKAT ABUKCHUC
Ha TAJ10 C MPpOMCHJIMBA Maca.

Hooke's law, coefficient of friction (F/R =
const), frictional forces, static and kinetic,
choice of zero of potential energy

3akoH HaXykK. KoeuiueHt Ha TpueHe,
CHUJIa Ha TPUEHE IIPU IIOKOW U IpHU
xJrp3rase. M300p Ha HyJIeBO HUBO 3a
MNOTCHIHUAIHATA CHEPTHUA

2. Mechanics of Rigid Bodies MexaHuka Ha U1eaJIHO TBHP/IO THJIO

a) Statics, center of mass, torque

a) CTaTI/IKa, OCHTHD HA MACHUTC, MOMCHT Ha

cuia (BbPTAI MOMEHT)

b) Motion of rigid bodies, translation, rotation,
angular velocity, angular acceleration,
conservation of angular momentum

0) IBUKEHHE HA TBBP/IU TsIa, TPAHCIALINS,
BBPTCHC, BIJIOBOTO YCKOPCHUC, 3alIa3BHC HA
MOMCHTA Ha UMITYyJICa

Couples, conditions of equilibrium of
bodies JIBoiika cuiu, yCIoBUS 3a
PaBHOBECHUC Ha TCIaTa

Conservation of angular momentum about
fixed axis only

Camo 3ama3BaHe Ha MOMEHTA Ha HUMITYyJICa
CIIpsAMO HCTIOJABHUIKHA OC



c) External and internal forces, equation of
motion of a rigid body around the fixed axis,
moment of inertia, kinetic energy of a rotating
body

B) BBHIIIHU U BTpEIIHU CUIIM. Y paBHEHUE 3a
BBPTCHC HA TBBHPAO TAJIO OKOJIO HCTIOABHIKHA
0C, MTHCPUYCH MOMCHT, KHHCTHUYHA CHCPIHA HA
BbPTEHE

d) Accelerated reference systems, inertial forces

r) Hennpuuanuu oTripaBHE CHCTEMHU.
Nuepunu cunm

Parallel axes theorem (Steiner's theorem),
additivity of the moment of inertia
Teopema Ha Illalinep, aIUTUBHOCT Ha
HHCPYHUA MOMCHT

Knowledge of the Coriolis force formula
is not required

He e HeoOxoaumo na ce 3Haat Gpopmynure
3a KOpI/IOJ'II/ICOBI/I CHUJIN

3. Hydromechanics Xuapoagunamuka
No specific questions will be set on this but students would be expected to know the elementary
concepts of pressure, buoyancy and the continuity law.

He Bkmrousar KOHKPETHH 3aJ1a4i OT TEMATA, HO C€ OYaKBa YYCHHUIIUTC [1d Ca 3alIO3HATH C
CJIICMCHTAPHU IIOHATHUSA KaTO HAJIATaHC, U3TJIaCKBalla (ApXI/IMeI[OBa) CHJIa, YpaBHCHHC 3a

HCIIPCKBbCHATOCT.

4. Thermodynamics and Molecular Physics TepmoaunaMmnka u MoJieKyJIHA (pU3NKa

a) Internal energy, work and heat, first and
second laws of thermodynamics

a) BbTPEIIIHA EHePTHsl, padoTa U TOIUIMHA,
IIbPBU U BTOPHU IIPHUHIMITI HA
TCPMOANHAMHKATA

b) Model of a perfect gas, pressure and
molecular kinetic energy, Avogadro's
number, equation of state of a perfect gas,
absolute temperature

0) MOJIeNT Ha UJIeasIeH a3, HaJIATraHe u
KHHCTUYHA CHCPIUA Ha MOJICKYJIUTC. Yucno
Ha ABoOr aApoO, YPaBHCHUC HAa CbCTOSAHUCTO HA
nacaJiCH ras, a0coroTHA TEMIICpaTypa

¢) Work done by an expanding gas limited to
isothermal and adiabatic processes

B) paboTaTa npu U30TEPMHO U auabaTHO
pasurpeHue Ha ra3

d) The Carnot cycle, thermodynamic
efficiency, reversible and irreversible
processes, entropy (statistical approach),
Boltzmann factor

r) Huksn va Kapuo, KITJI, oOpatumu u
HEOOpaTUMHU MPOIIECH, CHTPOTIHUS
(cTaTUCTHYECKH TIOJIX0]T), KOHCTaHTa Ha

Thermal equilibrium, quantities depending
on state and quantities depending on process
TommuHaHO PaBHOBCCHC, BCIINUUHU,
3aBUCCIIN OT CHbCTOAHHUCTO U BCIINYNHU,
3aBUCCIIH OT IIpoueca

Also molecular approach to such simple
phenomena in liquids and solids as boiling,
melting etc.

O0sicHeHNE Ha MOJICKYJIHO HUBO Ha NPOCTU
SABJICHUA B TCHHOCTH U TBBPAU TEJIa KATO
TOINICHC, U3MAPCHUC U T. H

Proof of the equation of the adiabatic process
is not required

He e HeoOoammMo 1a ce 3Hae Kak ce U3BeXaa
YpaBHEHHUETO 3a aAnabaTeH mpoIec

Entropy as a path independent function,
entropy changes and reversibility, quasistatic
processes EHTponusaTa kato pyHKIMS Ha
CHECTOAHUCTO, ©BMCHCHUEC HAa CHTPOIIUATA U
O6paTI/IMOCT, KBa3suCTaTUYHH POLECHU



bonmman

5. Oscillations and waves TpenTeHust 4 BbJIHH

a) Harmonic oscillations, equation of
harmonic oscillation

a) XapMOHHUYHH TPEINTCHUS, ypaBHEHUE Ha
XapMOHHUYCH OCHHHUIIATOP

Solution of the equation for harmonic
motion, attenuation and resonance
qualitatively

Pemienue Ha ypaBHEHHMETO HA XapMOHUYHUSA
oCHUJIaTOpP, 3aTUXBAHC U PC30OHAHC -
Ka4€CTBCHO

b) Harmonic waves, propagation of waves,
transverse and longitudinal waves, linear
polarization, the classical Doppler effect,
sound waves

0) XapMOHHYHU BBJIIHH, PA3IPOCTPAHEHHUE
Ha BBJIHUTC, HAITPECYHU U HAAJIBKHU BBJIHU,
JIMHENHA noJjeipu3anusa, KIaCH4CCKH e(i)eKT
Ha I[onnep, 3BYKOBHU BBJIHU

Displacement in a progressive wave and
understanding of graphical representation of
the wave, measurements of velocity of
sound and light, Doppler effect in one
dimension only, propagation of waves in
homogeneous and isotropic media,
reflection

and refraction, Fermat's principle
[TpemecTBane npu Osraia BbIHA,
pazOupane Ha rpaUIHOTO MPEACTABIHE HA
BbJIHAaTa, ©3MCPBAHUA HA CKOPOCTTA HA
3BYKa U CBCTJIMHATA, e(i)eKT Ha [lormep caMoO
B €IHO UBMCPCHUC, pA3IIPOCTPAHCHHUC HA
BBJIHU B XOMOI'CHHA XU U30TPOIIHA CpCaa,
OTPAXKCHUC U IPCUYIIBAHC, IIPUHIUII HA
®epma

c) Superposition of harmonic waves,
coherent  waves, interference, beats,
standing waves

B) CyNEpHO3UIMATa HA XaPMOHUYHH BBJIHH,
KOXEpEHTHH  BBJIHH, uHTepdepeHus,
OueHe, CTOSIIN BBIHU

Realization that intensity of wave is
proportional to the square of its amplitude.
I[a C€ 3HAC, Y€ MHTCH3UTCTC HA BbJIHATA €
IIPONOPLMOHAIIHA HAa KBAJpaTa Ha HEWHATA
aMIUIUTya.

Fourier analysis is not required but
candidates should have some understanding
that complex waves can be made from
addition of simple sinusoidal waves of
different frequencies.

He ce n3uckpa ®ypue ananus, HO
y4acCTHUIIUTE TPSIOBA /1a 3HASAT, Ue
CJIO)KHHUTC BBJIHU MOT'aT Ja C€ NPCACTaBAT
KaToO CYINCPIIO3UIUA Ha XapMOHHWYHU BBJIHU
C pa3JIM4YHU YCCTOTH.

Interference due to thin films and other
simple systems (final formulae are not
required), superposition of waves from
secondary sources (diffraction),
WuTepdepeHiys oT ThHKH MJIACTUHKU U
APYTrU NMpOCTU CUCTCMHU CYTICPIIO3UNHUATA HA
BTOPUYHU BBIHU (AUDpaKIus)




6. Electric Charge and Electric Field EnekTpuyecku 3apsii H eJIEKTPUYHOTO 1o0JIe

a) Conservation of charge, Coulomb's law
a) 3ana3BaHe Ha 3aps/1a, 3akoH Ha Kyion

b) Electric field, potential, Gauss' law
0) EnextpuyHo mose, moTeHuuan, Teopema
Ha ['ayc

c) Capacitors, capacitance, dielectric
constant, energy density of electric field
B) KoHneH3aropu, Kamnanurer,
JUCIICKTPUYHA KOHCTAHTA, INITbTHOCT Ha
CHCPIrusiATa Ha CIICKTPHUYHO I10JIC

Gauss' law confined to simple symmetric
systems like sphere, cylinder, plate etc.,
electric dipole moment

Teopemara Ha ['ayc ce mpuiara camo 3a
MPOCTH CUMETPUYHU CUCTEMH KaTo cdepa,
OUJIWHABP, paBHUHA U T.H., CICKTPUICH
JUITOJICH MOMCHT

7. Current and Magnetic Field EnexTpudeH Tok 1 MArHUTHO 110JI€

a) Current, resistance, internal resistance of
source, Ohm's law, Kirchhoff's laws, work
and power of direct and alternating currents,
Joule's law

a) Tok, ChIIPOTHBIICHUE, BHTPEITHO
CBIIPOTHBJICHUC HA U3TOYHHUK. 3akoH Ha OM,
3akoH Ha Kupxod, pabora nu MomHoCT Ha
IMMOCTOAHCH U Ha IPOMCHJIUB TOK, 3dKOH Ha

xayn

b) Magnetic field (B) of a current, current in
a magnetic field, Lorentz force

6) MAar"auTHO II0JIC HAa TOK, IPOBOAHUK C TOK
B MarHUTHO ToJie, criia Ha JIopeHI

c) Ampere's law
B) 3akOH Ha Amrep

d) Law of electromagnetic induction,
magnetic flux, Lenz's law, self-induction,
inductance, permeability, energy density of

Simple cases of circuits containing nonohmic
devices with known VI characteristics
[Ipoctu cityyan Ha BEpUTH, ChABPIKAIIN
HEJINHENHU €JIEMEHTHC C U3BECTHHA V-A
XapaKTCPHUCTUKHU

Particles in a magnetic field, simple
applications like cyclotron, magnetic dipole
moment

qaCTI/IHI/I B MAardivuTHO II0JIC, ITPOCTHU
IMPHUIIOKCHUSA KAaTO HUKIOTPOH, MArHUTCH
JAUITOJICH MOMCHT

Magnetic field of simple symmetric systems
like straight wire, circular loop and long
solenoid

MarsHuTHO noJje Ha IPOCTH CUMETPUIHH
CUCTEMHU KaTO MMPaBOJIUMHECH NPOBOJHUK,
KpbIJia HABUBKA U AbJIBI' COJICHOU L



magnetic field

) 3aKOH 3a eJIEKTPOMarHuTHATa UHIYKIHUS,
MAarHuTeH NOTOK, ITpaBuIIO Ha JleH,
CaMOWH[YKIUS, HHIyKTUBHOCT, MarHUTHA
MIPOHUIIAEMOCT, TUIBTHOCT Ha €HEePTUATa Ha
MAarHMTHOTO I10JIe

e) Alternating current, resistors, inductors
and capacitors in AC-circuits, voltage and
current (parallel and series) resonances

1) IPOMEHJIUB TOK, PE3UCTOPH, HAMOTKA U
KOHACH3aTOpHU B IPOMCHIIMBOTOKOBH BEPUTIH,
MOIIIHOCT, PE30HAHC HAa HAITPEKCHUETO U
TOKa

AC-circuits, time constants, final formulae
for parameters of concrete resonance circuits
are not required

[IpocTr MpOMEHIOBOTOKOBU BEPUTH,
BPEMCKOHCTAaHTH, HE C€ U3HUCKBAT KpaﬁHHTe
dhopmyin 3a mapaMeTpuTe Ha Pe30HAHCHH
BepuruSimple

8. Electromagnetic waves EjJleKTpOMarHuTHH BbJIHH

a) Oscillatory circuit, frequency of
oscillations, generation by feedback and
resonancea)

a) TpenTsi Kpbr YeCTOTa HA TEPITEHUATA ,
TreHepHrpaHe Ha TPENTECHUS YPE3 PE3OHAHC
WM o0paTHa Bpb3Ka

b) Wave optics, diffraction from one and two
slits, diffraction grating,resolving power of a
grating, Bragg reflection

0) BenHoBa onTHka, udpakius oOT eauH U
IBa mporiena, TudpaKkMoHHa PEIIeTKa,
pa3aciimTeIIHa CIOCOOHOCT Ha
JQpaklMoHHA pereTka, bperoso
OTPaXCHHUEC

c) Dispersion and diffraction spectra, line
spectra of gases

B) TUCIIEPCUOHHU U AU(PAKIIMOHHU CHEKTPH,
JIMHENHU CIIEKTPUTE Ha ra30Be

d) Electromagnetic waves as transverse
waves, polarization by reflection, polarizers
I‘) EJ'ICI(TpOMaF HUTHUTEC BBJIHU KaTO
HAIlIpCYHU BBJIHH, IMOJIApU3alUA IpHU
OTPAKCHUC, ITOJIIPU3ATOPU

e) Resolving power of imaging systems
1) PaznmenuTenHa cmocOOHOCT Ha ONTHYHH
CUCTEMHU

) Black body, Stefan-Boltzmanns law
€) AGCOJIIOTHO YEpHO TSJI0, 3aKOH Ha
Credan- bonman

Superposition of polarized
Waves
CyHCpHOSI/IHI/I}I Ha MMOJIApU3UpPAHU BBJIHU

Planck's formula is not required

He ce u3ucksa ¢popmynara Ha [1nank



9. Quantum Physics KBantoBa ¢puzunka

a) Photoelectric effect, energy and impulse of| Einstein's formula is required

the photon dopmyria Ha AfHIAlH
a) ®oroenedekt, eHepTrUst U
UMITyJIC Ha OTOHA

b) De Broglie wavelength, Heisenberg's
uncertainty principle
0) HAbmxuHa Ha BbaHaTa Ha Jlpo bpoiin,
IIPUHIUIT 3a HCOMPCACIICHOCT Ha
Xaitzenoepr
10. Cnelma.]ma TEOPUHA HA OTHOCHUTECJIHOCTTA

a) Principle of relativity, addition of
velocities, relativistic Doppler effect

a) [IpyHIMO Ha OTHOCUTETHOCT, ChOUpaHE
Ha CKOpPOCTH, pEJIATUBUCTKA e(eKT Ha

Homnep

b) Relativistic equation of motion,
momentum, energy, relation between energy
and mass, conservation of energy and
momentum

0) PenatuBucTKO ypaBHEHUE Ha
JABHXKCHHUECTO, HWMIIYJIC, CHCpPIrusi, BpPb3Ka
MCKAY CHCPIruAa U Maca, 3alla3BaHC Ha
CHCPIusiATa 1 UMIIyJICa

11. BemecTBO

a) Simple applications of the Bragg equation
a) [Ipoctu mpunoxenus Ha ypaBHeHHeTO Ha bper

b) Energy levels of atoms and molecules

(qualitatively), emission, absorption, spectrum of hydrogen like atoms
0) EHepreTnuHn HMBa HA ATOMUTE U MOJICKYJIUTE (Ka4e€CTBEHO),
W3IIbYBaHe, OTIIBIIAHE, CIIEKTPU HA BOJIOPOOIOJOOHUTE aTOMU

c) Energy levels of nuclei (qualitatively), alpha-, beta- and gamma-
decays, absorption of radiation, halflife and exponential decay,
components of nuclei, mass defect, nuclear reactions
B) Eneprernunn HuBa Ha sapara (kauecTBeHO), anda-, 6eta-u rama
pasnajgaHe, eKCIHOHEHUMATHO pas3lajaHe, NMEepuo] Ha MoaypaslajaHe,
CTPOEX Ha SAPOTO, MAacoB JeQEKT, SIAPEHU peaKluu

B. Practical Part
b. ExcnepumenTa/iHa yact
The Theoretical Part of the Syllabus provides the basis for all the experimental
problems.TeopeTHqHaTa qaCT Ha HporpaMa ocurypsaBa OCHOBaTa 3a CKCIICPHUMCHTAJIHHUTC



3agaun. The experimental problems given in the experimental contest should contain
measurements.
ExcrniepuMeHTanHuTe 3a/1a41 M3MCKBAT U3BBPIIBAHE HA ONPE/CIICHHU J1aIHH N3MEPBaHHUS.

Additional requirements: /lonvanumennu u3uCKeaHus:

1.

Candidates must be aware that instruments affect measurements.

y‘-IaCTHI/ILII/ITC TpSI6Ba Aa 3HasiAT, Y€ YpCAUTEC BJIUAAT HA PE3YJITATUTC OT UBMCPBAaHUATA.
Knowledge of the most common experimental techniques for measuring physical
quantities mentioned in Part A.

[lo3HaBane Ha Hal-OOIIMTE METOAM 3a EKCIIEPUMEHTATHO W3MEpBaHEe Ha (PU3UYHUTE
BCJINYNHHU, IIOCOYCHHU B 4aCT A.

Knowledge of commonly used simple laboratory instruments and devices such as
calipers, thermometers, simple volt-, ohm- and ammeters, potentiometers, diodes,
transistors, simple optical devices and so on.

Ilo3HaBaHe Ha YecTO H3MOJI3BAHUTE IIpOCTH na6opaTopHH ypeau H HU3MCPBATCIHU
yCcTpoiicTBa, KaTo u1yOinep, TEPMOMETPH, AaMIEPMETbpP, BOJITMETBHP, OMMETHP,
NOTCHIHHUOMCTDBP, AUOA, TPAH3UCTOP, IIPOCTHU OIITUYHU CUCTCMU U AP.

Ability to use, with the help of proper instruction, some sophisticated instruments and
devices such as double-beam oscilloscope, counter, ratemeter, signal and function
generators, analog-to-digital converter connected to a computer, amplifier, integrator,
differentiator, power supply, universal (analog and digital) volt-, ohm- and ammeters.
yquI/II_II/ITC Ja Morar ga HM3IIoJ3BaT, € IIOMOMITA HAa TOYHW HHCTPYKIHU H IMOCIOXHU
YCTpOﬁCTBa, KaTO IABYJIBYCB OCI_II/IJIOFpa(I), 6p051‘1 Ha 3apCACHH YaCTulH, CICKTPUYCH
TCHEepaTop Ha XapMOHWYHHM TEPITEHHS W WMITYJICEH TeHepaTop, aHaJorouudpos
npeo6pa3yBaTen, CBBbP3aH KbM KOMITIIOTBP, yCUJIBaTeJIu, HUHTCIrpHpalin u
nudepeHnrpaliy ycTpoicTBa, U3TOYHULIM Ha 3aXpaHBaHE, YHHUBEPCAJIHU (CTPEIKOBH U
UGPOBU) MYITHLIETH.

Proper identification of error sources and estimation of their influence on the final
result(s). AHanMU3 Ha IPEIIKUTE U OLEHKA Ha TSIXHOTO BIMSIHUE BbPXY KpaillHUs pe3yJiTaT.
Absolute and relative errors, accuracy of measuring instruments, error of a single
measurement, error of a series of measurements, error of a quantity given as a function of
measured quantities.

AOCOIIIOTHA M OTHOCUTEIHA rpeuika, TOYHOCT Ha HU3MCPBATCIIHUTC YpPCAH, I'PCIIKAa Ha
OTHEIHO HW3MEpBaHe, TpelIKa IIPH CEepUA OT HU3MEpPBAHUS, TPEIIKU I[PU KOCBEHU
H3MEpBaHUS.

Transformation of a dependence to the linear form by appropriate choice of variables and
fitting a straight line to experimental points.

[IpuBexxiaHe Ha 3aBUCUMOCT B JIMHEHHa (opma ¢ moaxonsi u300p Ha MPOMEHIUBUTE
(aKO € B’b3MO)KHO), NMOCTPOABAHC HA IIPpaBa JIMHUA IO CKCIICPUMCHTAJIHA JaHHH, JIMHEHA
perpecus.

Proper use of the graph paper with different scales (for example polar and logarithmic
papers).

[IpaBunmHO wW3MoONM3BaHE Ha MamaOHO-KOOpJAWHATHA (MIJIMMETPOBA) XapTus 3a
MOCTpOsiBaHE Ha TIpadUKWd B Pa3IMYHU CKaJdM (HAmpUMeEp MOJIIpHA U JIOTapUTMUYHA
XapTus).

Correct rounding off and expressing the final result(s) and error(s) with correct number of
significant digits.

HpaBI/IJ'IHO 3aKPBIJIABAHC U U3PA3dBAHC HaA KpaﬁHHH pe3yiTaT U rpeuikaTa € IpaBUIHUA
Opoii 3Hauen mudpu.



Standard knowledge of safety in laboratory work. CranmapTHH 3HaHHMS 3a TEXHHUKA II0
Oe3omacHocTTa mpu pabora B maboparopus. (Nevertheless, if the experimental set-up contains
any safety hazards the appropriate warnings should be included into the text of the problem.)
Bwrpeku ToBa, akO €KCIIEPHUMEHTATHOTO 000pyIBaHE KpUE HAKAaKBa OMACHOCT, TO ChOTBETHHUTE
npeaynpexaeHus TpsoBa aa ObJaT BKIIOYSHH B TEKCTa Ha 3aadaTa.

TeMu oT mporpamara 3a

CbceTe3aresiHa rpyna Bpoii 3agauun
HAIHOHAJIHOTO ChCTe3aHHe

EcenHo HaniuoHa HO cheTe3anue no ¢pusuka (ot 11.11. go 13.11.2022 r.)

nwvpea cvcmezamenna 2pyna 3 Ot 1 o 15 BKIFOYHUTEITHO
6mopa cvcmezamenna epyna 3 Ot 1 10 22 BKIIOYUTEITHO
mpema cvcmezamenna epyna 3 Ot 1 110 23 BKIIFOYHTEITHO
uemevpma cbcmesamenHa epyna 3 Ot 1 10 49 BKITIOYUTEITHO
nema cvcmesamenna cpyna 3 Ot 1 1o 73 BKIIIOYUTENHO™
wecma cvcmezamenua epyna 3 Ot 1 go 93 BxirountenHo™*

Temu ot nporpamara 3a
ceoma cvcmezamenna pyna 3 MexnayHapoaHaTa OJIMMIINALA 110
¢buzuka

*Temume ca om 3a0va24CUMeNHA U NPOGUIUPAHA NOO2OMOBKA.



