Brlnucka u3 0oCHOBHOM 00pa3oBaTebHON TPOrpaMMbl CPEAHETO OOIIETO
obpazoBanust MAOY Bropasi rumMHazus

PABOYAS ITPOI'PAMMA
Y4e0HOro Kypca «YriayoJaenHas pu3uka»

s ooygaromuxces 11C kmacca



IMMOACHUTEJIBHASA 3AIINCKA

[Iporpamma yueOHOro kypca «YriayOnHHas (u3HMKa» Ha YPOBHE CPEAHETO
oOuiero oOpa3oBaHus pa3pabOTaHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHMM K
pe3yabTaTam OCBOCHHMS OCHOBHOU o0Opa3oBaTeNbHOMI IIPOrpamMMmBl,
npeacraBieHHpix B ®I'OC COO, a Takke ¢ yuéroM (denepanpbHO padoueit
nporpaMmbl  BocnuTaHuss W KoHuenuuu mnpenojaBaHus ydeOHOro mnpeaMmera
«®Pusznka» B o00Opa3oBaTenbHBIX oOpranu3zanuax Poccuiickoit  denepanuu,
pealIn3yIoIUX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

N3ydyeHne Kypca TO3BOJIIET pealn30BaTh 3aladdl Mpo¢eCcCUOHAIbHOU
OpUEHTAllUM, HaIpaBJI€HO HA CO3JIaHWE YCIOBUM [JIs1 TPOSBICHUS CBOMX
WUHTEJUIEKTYaJbHbIX M TBOPYECKUX CIHOCOOHOCTEM KaXXKIbIM OOydaroumumcs,
KOTOpbIE HEOOXOIMMBI JJId TPOAOKEHHS O0O0pa3oBaHHMA B OpraHU3alusax
npo(heCCHOHATILHOTO 00pa30BaHUSA M0 PA3JINYHBIM  (U3HKO-TEXHUUYECKUM U
VHKEHEPHBIM CIIEHUAJIBHOCTSIM.

duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOMABI, BBICTYyIas B
KauecTBE y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpykaroieM Mupe. LkonpHbIN Kype GU3NKN — cCTEMOOOpa3yoIni
JUIsL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XUMHEH, OHOJIOTrHEH,
busndeckoir reorpadueid W acTpoHOMHeEH. Mcmonap30BaHME W AKTUBHOE
npuMeHeHrne (U3NYECKUX 3HAHUM ONpPENeIHiIo XapakTep M OypHOE pa3BHTHE
Pa3HOOOPa3HBIX TEXHOJOTUH B Chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
IOJIy4EHUS] HOBBIX MaTE€pUaloB C 33JaHHBIMM  CBOMCTBaMu. M3yuyeHue
IPEUIOKEHHOTO Y4eOHOTO Kypca MpoJoDKaeT (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTHHBI Mupa oOydaromerocs U (HopMHpOBaHHE YMEHHN MPUMEHSTH
HAYYHBI METOJ IO3HAHUSI IPU BBINOJIHEHUH UMU YUEOHBIX UCCIIEIOBaHUI.

OcBoeHue coaep)aHus MPOrpaMMBl Kypca IIOCTPOEHO Ha IPUHIUIAX
CUCTEMHO-JIEATEIbHOCTHOrO Moaxoja. Jlns maHHOro Kypca peanu3aius 3THX
IPUHIMIIOB 0a3UpyeTCsl Ha UCIOIb30BAHUH CAMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO ~ JICHCTByromero (aktopa ydeOHOTO Tiporecca. OJTO CHUCTEMaA
CaMOCTOSITEJIBHOTO YYEHUYECKOI0 SKCIIEPUMEHTA, BKIIOYAIOIIETO (PpOHTAIbHBIE
YUYEHUYECKUE ONBITHI IIPU M3YYEHUH HOBOI'O MaTepuaia, J1abopaTopHble pabOThI U
paboOThI NPAKTUKYMA.

Bosbiioe BHUMaHUE yAENISIEeTCs PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a]1a4.
ITpu 3TOM 117151 pacUE€THBIX 3a]1a4 IPUOPUTETOM SIBISIOTCS 3aJ1a4M C SIBHO 3a/IaHHOU
Y HESBHO 33JJaHHOW (PM3NYECKOW MOJEINbIO, MO3BOJISIOINE TPUMEHATh U3yUYEHHbBIE
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslerna Kypca, TaK U UHTETpUpys
IIPUMEHEHUE 3HAHWW W3 pasHbIX pasgenoB. JUIss  KadecTBEHHBIX — 3a/1ad



OPUOPUTETOM SIBIISIIOTCA 3aJaHusi Ha OObBACHEHHUE/Npe/CKa3aHUe MpPOTEKaHUs
(u3HYECKUX SIBJCHUN U MPOLECCOB B OKpPYXKAIOLIEH KU3HU, TpeOyroume BbiOopa
bu3znyeCcKo MOAETH ISl CUTYalluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU LIETISIMU U3yU€HUS Kypca B 0011eM 00pa30BaHUU SBIISIOTCA:

(dopMupoBaHUEe HHTEpeca M CTPEMJICHUS OO0y4arolmMxcsi K HayyHOMY
U3YYCHUIO TIPUPOIBI, PA3BUTHE WX HWHTEIIEKTyaJbHBIX Y TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOje MO3HaHUs U (popmupoBaHUE
UCCIIEIOBATENBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

(opMupOBaHHE HAYYHOIO MHPOBO33PEHMs KaK pe3yJbTaTa W3Y4EHHsS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HUKY;

dbopMupoBaHre YMEHUI OOBICHATH SBICHUS C UCMOIB30BaHNEM (PU3UUECKHIX
3HAHUU ¥ HAYYHBIX IOKA3aTEIbCTB;

(dopMupoBaHUE NPEACTABICHUNH O pPONAM (U3MKK [ Pa3BUTHS JPYrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oymyumien
mpoecCHOHaNBPHON ACATEIBPHOCTH, CBS3aHHBIX C (U3HKOW, IOATOTOBKA K
JalbHeleMy oOy4eHHUI0 B ’TOM HaIlPaBIICHUU.

JlocTrkeHne 3TUX Lened 00ecreynBaeTCsl pelIeHHEeM CIEeIYIOIMMX 3a1ad B
poLecce U3yYeHHs Kypca Ha YPOBHE CpEeIHEro o0IIero o0pa3oBaHus:

npuoOpeTeHNEe CUCTEMBI 3HAHUK 00 O0mUX (HU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHSX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0  (HU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(GopMupOBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS 711 OObICHEHUS
bu3nyecKuX SIBICHUNA B MPUPOAE WU JUISI MPUHATUS TPAKTHUECKUX PEHICHUH B
MMOBCEIHEBHOM KM3HHU;

OCBOEHHE CIOCOOOB pEIICHHs Pa3JIMYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/1aHuE
dusznyeckol Mojenu, aaeKBaTHOM YCJIOBHSM 3aJadyd, B TOM YHCJIE 3aaa4
WH)XCHEPHOTO XapaKTepa;

NOHUMaHHWE (UBNYECKUX OCHOB W TIPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA U TPOBEACHUS
du3nYeCKnX  OKCIEPUMEHTOB, aHalW3a MW HUHTEepIpeTanud WHGOpMaINH,
OTIpeieNIEHUs TOCTOBEPHOCTH MOTyUYEHHOTO Pe3yIbTaTa;

CO3/IaHHUE€ YCJOBHM MJI Pa3BUTHS YMEHHUH MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOM 1EATEINbHOCTH;

pa3BUTHE HHTEpeca K chepaM npodeccCuOHANBHON JeSTENbHOCTH, CBI3aHHOM
¢ pU3UKOH.



Ha u3ydenue yueOHOro kypca «Yriny0siaeHHas Gpu3nKa» Ha YPOBHE CPEIIHETO
B 11 ximacce orBoautcs 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
11 KITACC

Pa3znen 1 daekrpoauHamMmmuka.

Tema 1. Maznummnoe noane.

BzauMojieiicTB€ TIOCTOSSHHBIX MAarHMTOB UM TMPOBOJAHUKOB C  TOKOM.
MarautHoe mnojie. BekTop MarHuTHOM MHAYKUMH. [IpuHIMI cCyneprno3unuun
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcresa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJTYIIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. [[BUKEHNE 3apsKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM 1ose. Pabota cwtel Jlopenra.

MarnuTHoe noJie B Bemectse. DeppoMarHeTuky, rapa- U AIMaMarHeTHKH.

TexHuYeckre YCTpPOMCTBA M TEXHOJIOTHMYECKUE IIPOILECChl: MPUMEHEHUE

MOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
emoncmpayuu.

KaptnHa  7OuHWM  WMHAYKOMM ~ MarHATHOTO  TOJSL  [OJOCOBOTO M
II0JIKOBOOOPA3HOT'O MOCTOSIHHBIX MarHUTOB.

KaptrHa 1MHUI MarHUTHOW MHIYKIIMU TIOJISI NIMHHOTO MPSIMOTO MMPOBOAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>KEHHS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHATOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomsol, nPAKMUKyM.

HccenenoBanye MarHUTHOTO 11011 TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanrie CBOMCTB PeppOMArHeTHKOB.

HccenenoBanre NEMCTBAS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amrmepa.

M3y4yeHue 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKLMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 2. InekmpomazHumnan uHOYKYus.

SIBeHne 3JIEKTpOMArHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
uHaykuuu. OJ1C mHayknuu. 3aKOH JJIEKTPOMArHUTHOM MHAYKIuU Dapanes.
Buxpesoe anexrpuueckoe nozie. Toku Pyxo.



OJIC MHAYKUMW B OPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTH B IEMH TOCTOSHHOTO TOKA.
SAsnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudyeckre yCTpPONCTBA UM TEXHOJOTMYECKUE MPOIECChl: HHAYKIMOHHAS
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALNU TEJl MPU ABUKEHUH B MATHUTHOM T10JIE
3emiu.

Jemoncmpayuu.

HaOmnronenue siBneHust 3J1eKTpPOMarHuTHOW MHAYKIUH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH HW3MEHEHHUS
MarHuTHOTO MOTOKa.

[IpaBuno Jlenua.

[TameHrie MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SBneHre cCaMOMHAYKITUU.

UccnenoBanne 3aBucumMocTd JJ]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue siBIECHUS JIEKTPOMArHUTHOW UHAYKIIUU.

OmnpeneneHue HHIYKIUU BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 2. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue xonebdanus.

Konebarenvhas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue konebanusi. Kunemarnueckoe U JTUHAMHUYECKOE OIMUCAHUE.
DHEpPreTU4ecKoe ONMMCAHUE (3aKOH COXPAHEHUS MEXaHWYECKOM sHepruu). BriBon
JMHAMUYECKOT0 ONMHUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPIETHUYECKOTrO U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammiutyna u ¢asza kojebaHuil. CBA3b aMIUIMTYIbI KOJEOAHUN HMCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepmon m dacrota koneOanuii. Ilepmom Mambix CBOOOIHBIX KoJieOaHUI
MaTEeMaTU4YeCKoro MasTHHKA. llepuos CcBOOOAHBIX KoOJeOaHWN TMPYKUHHOTO
MasTHHUKA.

[Tonsitue o 3aryxatonux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3zonancnas kpuBas. BnusiHue 3aTyXaHWsi Ha BHUJ PE30OHAHCHOW KpPHUBO.
ABTOKOJICOAHMSI.



TexHu4yeckne yCTpoucCTBa M TEXHOJOTMYECKHE MPOLIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJdbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K01e0aTeIbHOTO ABMKCHHUS.

HaGnronenue He3aBUCHUMOCTH TIEpHOJIa MaJIbIX KOJIeOaHUN Tpy3a HA HUTH OT
aMILTUTY B

HccnenoBanue 3aTyxarmux KoineOaHWd 1 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJIeOaHUIl OT COMPOTUBIICHHUSL.

HccnenoBanre koyiebaHUN Tpy3a Ha MACCHUBHOM TMPYXHHE C IEIbIO
dbopmupoBaHUs MPEACTABICHUIN 00 UACAIbHON MOIENN TPY>KUHHOTO MAsTHUKA.

3aK0H COXPAaHECHMS YHEPTUH MPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUIM.

HaOmronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUNW HUTSAHOTO W MPYNKUHHOTO
MasiITHUKOB.

N3yueHne 3aKOHOB IBUKEHUS TeJla B XOJIe KoJeOaHU Ha yIIpyroM MojBece.

N3yueHne IBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B IPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUSI aMIUTUTY/IbI 3aTyXaIOIMIKUX KOJICOAHUIA.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUIM.

Tema 2. Inekmpomaznummnsle Kojiedbanus.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
ujeanbHOM KosiebaTenbHOM KOoHType. ®Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUJIBI TOKA B K0JIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B UJICAJIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aTtyxaronme AIEKTPOMArHUTHBIE KoJIeOaHusl. BrinyX1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemenHpli TOK. MOIMHOCTP NEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JEUCTBYIOIEE 3HAYCHUE CHJIBI TOKAa W HANpPsDKCHHS] TPU Pa3IMdHON popme
3aBUCUMOCTH MEPEMEHHOI'0 TOKAa OT BPEMEHHU.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIIEHCATOp M KaTyIlIKa
WHIYKTUBHOCTH B LIENH CUHYCOUJAIBHOTO NMEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneansupiii  Tpanchopmartop. IlpomsBoacTBo, mepegada u mOTpeOIeHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKUE PHUCKU TMpU NPOU3BOACTBE IIEKTpodHEprun. KymnbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.



TexHUYEeCKHEe YCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AIEKTPUYECKUI
3BOHOK, TEHEPATOP MIEPEMEHHOT0 TOKA, JIMHUU AJIEKTpONEpeaay.

Jemoncmpayuu.

CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb YaCTOTBI CBOOOAHBIX KOJIEOAHUM OT MUHAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcuumiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop He3aTyXarolUX 3JEKTPOMArHUTHBIX KOJIEOaHUM.

Mopaeinp 3IeKTPOMAarHuTHOTO TEHEPaTopA.

BoiHyKIeHHBIE CUHYCOMIaIbHbIE KOJIEOaHUS.

Pe3ucTop, karymka MHAYKTHBHOCTH M KOHJIEHCATOp B LIENH NEPEMEHHOIrO
TOKA.

Pe3oHanc mnpum moOCIEOBAaTEIbBHOM COECIMHEHWU PE3UCTOPA, KAaTyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CeTpoiicTBO M IPUHITUT IEUCTBUS TpaHCPopMaTopa.

Mopens JIMHUY JJIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaxmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanre NEPEMEHHOIO TOKAa 4Yepe3 IOCIEA0BATENIBHO COEIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 31eKTpoOMarHiTHOTO pEe30HaHCa.

HccnenoBanrie paboThl KCTOYHUKOB CBETA B LIEMH MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKMmpOMazHUNHbLE G0JIHbI.

MexaHudeckrne BOJIHBI, YCIOBUS HX pacnpoctpaHeHus. Ilonepeunsle u
IPOJOJIbHBIE BOJHBL llepuos, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHe, MHTephEepeHIHs U
nudpakiys.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymMOBOE€ 3arpsiI3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUSI HJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHUE,  IPEJIIOMIICHHE,
noJispu3anys, uHTepdepeHuns u qudpakimsi.

[lIkana 371eKTpOMarHuTHHIX BOJIH. [I[prMeHeHHEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pAaUOCBS3U U TeNEBUACHUS. Paninonokanms.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbl.



TexHU4ecKHue YCTPONCTBA M MNPAKTUUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTBI, pajiap, paaJuonpuéMHHUK, TEJIIEBU30p, aHTEeHHA, TenepoHn, CBY-neus,
yIIBTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIMUIIMHE.

Hemoncmpayuu.

OOpazoBaHue U pacCpPOCTPAHEHUE MONEPEUYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

HabGnronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKHUX BOJIH.

Ha6monenue nnrepdepeHuny u AMPpakiiui MEXaHUUYEeCKUX BOJIH.

AKYCTUYECKUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHNE.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOM KoieOaHuH.

HccnenoBaHue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH: OTPAaKEHUE, TPEIIOMIIEHUE,
noJispu3anys, 1udpakxius, tHTepepeHIus.

Oo6HapyxeHue nHPPaKPaCHOTO M YIBTPAPUOICTOBOTO U3TyUCHHUIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaxmuKym.

M3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI.

W3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pACIPOCTPAHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
ToYeuHbIN UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3o0paxeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[IpenomiieHue cBeTa. 3aKOHBI MPEJIOMIICHUSI CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npesniomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeaomiieHus. [IocTosHCTBO YacTOThI
CBE€Ta M COOTHOUIEHHE JUIMH BOJH IPHU IEPEX0Je MOHOXPOMATHYECKOIO CBETa
qyepe3 rpaHully paszesia AByX ONTHYECKUX CpE.

Xon myueit B mpusme. Jucnepcust cBeta. CroOKHBIM cocTaB Oeloro cBeTa.
[{BeT.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroa MOoJHOrO0 BHYTPEHHETO
OTPaKEHUSI.

CoOupatone M pacceuBaromive JuH3bl. ToHkass JsmH3a. DokycHoe
paccTOSIHUE W ONTHYECKash Cuja TOHKOM JIMH3bl. 3aBHCHUMOCTb (POKYCHOTO
pPacCTOSIHUS TOHKOW CQEepUYecKOr JHH3BI OT €€ TeOMETPHUH U OTHOCHTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

dopmyIia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.



Xona Jiy4a, MPOMIEAIIETO JIMH3Y MO IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoil ocu. IloctpoeHne wu300pakeHUd TOYKM M OTpe3Ka MpsSMOM B
cOOMpAaKOIIMX U PACCEUBAOIINX JUH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromast cnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontmka. WuTtepdepenmus cBera. KorepeHTHBIE HWCTOYHHKH.
YcnoBuss HaOMIOACHWS MaKCHMyMOB W MHHUMYMOB B HHTEpPEPEHIIMOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmust cBera. JludpaknmonHas pemeéTka. YCIOBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TP  MaJ€HHM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHU4ecKue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MHUKPOCKOI, MPOEKIHMOHHBIMA amnmapar, TPOCBETIICHUE
OIITHKH, BOJIOKOHHAS ONTHKA, TU(PPaKIIMOHHAS perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabnrogeHue noaHoro BHyTPEHHETO OTpakeHus. Mojenb CBETOBOIA.

HccnmenoBanre xoaa CBETOBBIX ITYYKOB 4YEPE3  IUIOCKONAPAJUIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu Mukpockomna, TeJIeCKona.

Habmonenue narepdepeHny cBera.

HabumroieHne 11BeTOB TOHKUX MJIEHOK.

HabGnronenue nudpaxiuu ceera.

N3yuyenue nuppakimoOHHON PEIETKY.

Habmonenue nudpakiinOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmronenue nosisipuzauu cBera.

[IpuMeHeHue NOISIPOUJIOB JIJIS1 U3YUEHUS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaxmuKym.

N3mepeHne nokasaress NpegoMIEHUs CTEKIIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSL OT BewllecTBa (Ha
pUMEPE KUJTKUX JIHH3).

N3mepenne poKyCHOro pacCTOSIHUSL PACCEUBAIOIINX JIUH3.

[Tomyuenue n300pakeHusi B CUCTEME U3 IIOCKOIO 3epKaJia U JIUH3BI.



[Tosryuenue n3o0pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpGEpPEHIINN U TOTSPU3AIUHT CBETA.

M3y4yeHue noasspu3anuy CBeTa, OTPAKEHHOIO OT IOBEPXHOCTH UAJIEKTPHUKA.
N3yuenne nunTepdepeHIny Ja3epHOro 3IyuyeHus Ha IByX LIEIISX.
HaGmronenue nucnepcuu.

Habmonenue u nccnenoBanue MudpakimOHHOTO CIIEKTPA.

N3mepenne JMHbI CBETOBOM BOJIHBI.

[Tosryuenue cnekTpa M3Iy4YEHHs] CBETOJMO/A MPU MOMOUIM AU(PPAKIIMOHHON

PELIETKH.
Pa3znes 3. OcHOBBI cielAJIbHONM TEOPUU OTHOCUTEIbHOCTH.
['panunbl  OPUMEHMMOCTH  KJIacCM4Yeckon  mexanuku.  [locTynarsl

CHeUaIbHON TEOPUH OTHOCUTENBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpasoBanusi  Jlopenuna.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH U COKpAIIECHUE JJTUHBI.

DHEPrus U UMITYJIbC PEATUBUCTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOSI.

TexHu4yeckrue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIYTHUKOBBIE
NPUEMHUKHU, YCKOPUTEHU 3aPSXKEHHBIX YaCTHIL.

Y4eHNYEeCKUH IKCIIEPUMEHT, JTA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HMIyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTtuil (10
dboTorpadgusiM TPEKOB 3apXKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Paznen 4. KBantoBas ¢pusuka.

Tema 1. KopnycKynapno-60an060ii Oyaiusm.

PaBHOBecHOE TerioBoe M3MydeHHE (M3IydeHHE aOCOJIOTHO YEPHOIO Tela).
3akoH cMmemenus Buna. I'mnore3a [1nanka o kBaHTax.

@DoTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otorddext. Onwitel A. I'. CtoneroBa. 3akonbl hoTodddekra. YpaBHCHHE
Oiiamreiina s ororddexra. «Kpacunas rparuma» Goroaddekra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBICHHUE CBE€Ta Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). OmbiTel I1. H.
JleOenena.

BosHOBBIE cBOMiCcTBa yacTh. Bonuel ne bpouns. [{nuna Bonssl ae bpounisa u
pasMepbl 00JacTH JIOKaNIM3allMU JBWKYIEWcss dactuibl. KopmyckylspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius s3eKTpoOHOB Ha KpUCTaILIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIECHUS HEONPEAeIEHHOCTEH
['eitzenOepra.



TexHu4yeckre yCTPONCTBA M TEXHOJOTHYECKUE IPOLIECCHL: CIIEKTPOMETD,
dboTodemMeHT, (HOTOMATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpayuu.

®oTor(pheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO PoTOdPdeKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS — MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

CseToauo.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

HccnenoBanue Goropesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccienoBanus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITEl MO UCCIETOBAHUIO CTpOeHUs aTtoMma. [lnmaHerapHas mMonenb aroMa
Peszepdopna.

[Toctynatel bopa. M3nyyenue u nornomnieHne GOTOHOB MpU NEpPexoe aTroma
C OJIHOTO YPOBHSI SHEPTUU HA JIPYTOU.

Bunel ciektpoB. CekTp ypoOBHEN 3HEPTHHM aTOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHaM3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopaa.

HabGnronenue TMHeHyaThIX CIIEKTPOB.

YcTpoicTBO U AEeHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHI.

OrnpeneneHue JJIMHBI BOJIHBI J1a3€pPHOTO U3yUYCHHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

HaGmronenue TMHe4aToro cuekTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOI0 BOJOPOJA U M3MEpPEHUE
noctossHHOM Punoepra.

Tema 3. Dusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxaens siapa [eiizenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PanuoaktuBHOCTh. Aunbda-pacnaa. IEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacnan. ['amMa-u3nyyeHue.



3aKOH pPaJMOAKTUBHOIO pacmaja. PaguoakTHBHBIE HW30TONBI B MPHUPOJE.
CBONCTBa MOHM3HUPYIOUIETO M3IIyYeHHs. BiusHUE paguoakKTUBHOCTHM Ha >KUBBIC
opranusmbl. EcrecTBeHHBIN QOoH n3nydeHus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sijfipe. SAnepubie cuibl. Jlepext macchl siapa.

SAnepubie peakuuu. [lenenue u cuntes saep. SAnepueie peaktopsl. [Ipobiemsl
YIIPaBJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJOTHMYECKHE aCHEKThl Pa3BUTHS
SIIEPHOW SHEPIETUKH.

MeToapl perucTpanyu U UCCIAETOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJACUCTBUA. bapuoOHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtangapTHOUM Moaenu. KBapk-riatooHHas MOAENb aIpOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMmHas martepuss U TEMHas
SHEPIHsl.

EnuncTBO pu3ndeckoil KapTUHBI MUPA.

TexHn4eCKne yCTPOUCTBA U TEXHOJIOTHUECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, simepHbIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaxmuKym.

HccnenoBanre TpeKOB 4acTHIL (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4enue norioieHus 6eTa-4acTull aTFOMUHUEM.

Pa3znes S. DiieMeHTBI ACTPOHOMUM U ACTPOGU3HKH.

Otansl pa3BUTHS acTpoHOMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpuMeHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoabpl acTpOHOMHYECKHX uccienoBaHuil. COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJUOTEIIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, TUIAHETHI, WX BHIAUMOE
JIBUKCHHUE.

ComHeuHast cucrema.

Comuue. Conmaeunasi akTUBHOCTb. MIcTouHuK 3Heprun CoHIA U 3BE3I.

3BE3/BI, X OCHOBHBIC XapaKTEPUCTUKHU. /(narpaMma «CEKTPaIbHBIA KIacc —
CBETUMOCTB». 3BE3/bl TJIaBHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW IOCJIENOBATEIBLHOCTU. BHYTpEeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJHIa U
3BE3/. DTambl )KU3HU 3BE3].

Muneunsiii [lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBazapbl. YEpHBIEC IBIPHI B SIpax
rajgakTHK.



Bcenennas. Pacimmmpenne Beenennoit. 3akon Xa006ma. Paz6eranve rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE U3ITydYEeHHE.

Macurabnas crpyktypa Beenennoid. MetaranakTuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmronenust 38€31HOT0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIIB30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHHUH JIJIsI ONIPeIETICHHs TOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Ms CEBEpPHOrO MOJyIIApHUS U SIPKUE
3BE3/bI.

HaGmonenuss B Teneckon JlyHBI, MJIaHET, TyYMaHHOCTEH M 3BE3AHBIX
CKOILUICHHM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3MepeHus: GU3NIECKUX BEITUYHH C UCIIOIB30BAaHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEITUUMH.
OueHka rpanuil OrpeurHOCTEM.

[IpoBeneHHEe KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCHUMOCTEU
(¢u3nyecKux BEIMYMH, NPOBEpPKa MPEAJOKEHHBIX TUIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUCHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM ).

O0o001aroIee MOBTOPEHHE.

O0o0uIeHne U cucTeMaTu3alus CoJIep KaHus pa3zieloB Kypca «MexaHukay,
«MonekynspHas pU3uKa U TEPMOAMHAMUKAY, «DIEKTpoaAnHaMUKa», «Konebanus
U BOJHB, «OCHOBBI CIEHHAJIBHOM TEOPUHM OTHOCHUTEIBHOCTW», «KBaHTOBas
buznKa», « JIEMEHTHI ACTPOHOMHUH U ACTPOPUZUKNY.

Ponpr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIbHOW M ATHYECKOM cepax AEesTeIbHOCTH YEJI0BEKa, POJb U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM Hay4HOW KapTHHE MUPA, 3HAYCHHE ONMMUCATEIILHOM,
CUCTEeMATH3UPYIOMIEH, OOBSICHUTENPHOM W  MPOTHOCTHYECKOW  (pyHKIMiA
buznyecKoit Teopun, pob GU3NIECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN
0 (U3MYECKOi KapTUHE MUPA, MECTO (PU3NIECKON KApTUHBI MHUpaA B OOIIEM PSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHHN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yraoyOnéHHoro ypoBHs B 11 kjacce
OCYILIECTBIISIETCA C YYETOM COAEP/KATEIBHBIX MEKIIPEIMETHBIX CBSI3E€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTUH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ20
NO3HAHUA: SIBICHUE, HAY4YHbIH (pakT, TUIIOTE3a, (PU3MUEecKass BEIUYMHA, 3aKOH,



Teopusi, HAONIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHHH, U3MEPUTENbHBIE MPUOOPHI, IUPPOBast Ta00paTOPHSI.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHUYECKHUE
(YHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpBI M MX NPOEKIMU HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[TpousBognbie snemeHTapHBIX (yHkuuid. [IpuzHakum mOMO00MS TPEYrOJHLHUKOB,
oTpezeNieHUe IO IIOCKUX (Uryp u 00bEMa Te.

Buonozua: >nexrpuyeckue SBIEHUS B KUBOM MpUPOJE, KoJieOaTelIbHbIE
JIBWKECHUSA B JKUBOW IPUPOJAE, OKOJOTMUYECKUE PUCKUA IPU IPOU3BOICTBE
JIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIOLIEH  Cpensl,
YJIBTPA3BYKOBasi JUArHOCTUKA B MEJIWLMHE, ONTHYECKUE SBICHHUS B YKHUBOU
IPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: MarHuTHBIE TIONOCA 3€MJIM, 3aJ€KH MAarHUTHBIX  PYA,
dboTochEMKaA 3eMHOI TTOBEPXHOCTH, celicMorpad.

Texnonozcusn: TPUMEHEHHE IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMArHUTOB,
3NIEKTpOoJIBUTaTeNb SIKOOM, reHepaTop MEepeMEHHOr0 TOKA, MHJIYKIUOHHAs IEub,
JIMHUU JJIEKTpoIepeaad, 3JIEKTPOABUraTellb, paaap, paaguonpuEMHUK, TEIEBU30D,
anteHHa, TteiepoH, CBY-meub, yabTpa3ByKoBass JIUarHOCTHKa B TEXHUKE,
POEKIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA, COJTHEYHas Oarapesi, CITyTHUKOBBIC
NPUEMHHKH, SJICPHAs DJHEPTETUKA U YKOJIOTHYECKUE ACIIEKThI €€ pa3BUTHS.



IVDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS ydeOHoro mnpeamera «Dusukan
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIUXCsl PYKOBOACTBOBATHCS
copMUpPOBaHHOW BHYTPEHHEH TNO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAINH, TO3UTUBHBIX BHYTPEHHHX  yOEXJCHMI, COOTBETCTBYIOIIMX
TPaJIULMOHHBIM IIEHHOCTSAM POCCHUHCKOIrO OOIIECTBAa, PACHIMPEHUE >KU3HEHHOIO
OIIBITA U OIBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3ALUA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIIBHON IESITENBHOCTH, B TOM YHUCIIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e Cc(pOPMUPOBAHHOCTh TIPAXKIAHCKOM  MO3ULMK  OOyyarolerocs  Kak
aAKTUBHOT'O U OTBETCTBEHHOI'O WJIEHA POCCUIICKOr0 OOIECTBA;

e IMPUHATHE TPAJAULHUOHHBIX OOIIEYEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPATUYECKUX EHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JAECATEIBHOCTh B MHTEPECAX IPAXKIAAHCKOTO
oOuiecTBa, y4yacTBOBaTb B CAMOYNpaBICHUM B  00pa30BaTEIbHOU
OpraHu3alvy;

e YMEHHME B3aMMOJEUCTBOBATb C  COLMAIBHBIMU  HMHCTUTYTAMU B
COOTBETCTBUU C UX (DYHKIHUSIMU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NESTEIBHOCTH.

NAaTPHOTHYECKOI0 BOCIIMTAHUA:

e Cc(hOPMUPOBAHHOCTb  POCCHICKON IPAXKIAHCKON UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHMKEHHIM
POCCHUICKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

e CHOCOOHOCTH OIICHWBATh CUTYAIMIO M MPUHAMATH OCO3HAHHBIC PEIICHHUS,
OPHEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHUE JIMYHOTO BKJaJla B IOCTPOEHUE YCTOMUMUBOIO OYIYyIIETO.

3CTETHYECKOr0 BOCIIMTAHUA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PUZNUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pasIuyHbIM chepam npoPecCHOHANbHON AESITEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (QU3MKOW ¥ TEXHUKOW, YMEHHE COBepIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccuu U pearTu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHbl;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O U CaMOOOpPa30BaHUIO B
obnactu (HU3MKHU Ha IPOTSHKEHUH BCEH JKU3HH.

IKOJIOI'HYECKOI0 BOCIIMTAHUSA

c(OPMHUPOBAHHOCTb 3KOJIOTMYECKON KYJIBbTYphl, OCO3HAHUE TI00aTIBbHOTO
Xapakrepa dKOJIOTMYECKUX IpooiieM;

IUIAHUPOBAHWE M OCYLIECTBICHHUE JACHCTBUH B OKpYXaroLlEd cpene Ha
OCHOBE 3HaHUS LE€l yCTOMYMBOrO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIbHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUH 1O (PU3HUKE.

HCHHOCTUHAYYHOI'O IIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3NICCKON HAYKH;

OCO3HAaHME IEHHOCTH HAy4YHOW JAEATEIBbHOCTH, F'OTOBHOCTH B IPOLECCE
U3ydeHUs: (PU3MKM OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble JelcTBUA
ba3oBble JJoruueckue aAeMcTBUs:

CaMOCTOATENIbHO  (OpMYyJIUpOBaTH M aKTyalIM3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACISITh 1EIU ACATEILHOCTH, 3a/1aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TPOTHUBOPEYUST B paccMaTpUBAEMBIX
bu3HYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTepUaNIbHBIX 1 HEMATEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pEe3ynbTaTOB LIEJIAM, OLIEHUBATh PUCKH MTOCIEACTBUI 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATHE pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:

BJIQJICTh HAyYHOH TEPMUHOJIOTHEH, KITFOUEBBIMH TOHATHUSMU U METOJaMU
bu3nUecKoil HayKu;



BJa/J€Th  HaBbIKAMU  Y4€OHO-HCCJIENOBATEIbCKOW M MPOEKTHOU
NEATETPHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelIeHHusT 3aaad  (PU3NIecKoro
COJIEpKaHusl, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUS;

BJaJ€Th BUAAMM JAESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO M TIPUMEHEHUIO B PA3INYHBIX YUEOHBIX
CUTyallUsX, B TOM YHWCJE MPU CO3JaHUH YYEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTyaJIM3UpOBATH 3a/auy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxOJuTb AapryMEHThl MJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a/7aBaTh MapaMeTpbl U KPUTECPHUH
pEIICHNUS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJA€ PEIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIE 3aJaud B OOPa30BATEIHHOU
JeSITEIbHOCTH, B TOM YHUCIIE TIPU N3YYCHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETb MNEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUYECKYIO 00JIacTb
KU3HEIESITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;
CTaBUTh MPOOJIEMBI U 33]a4H, JTOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

Pabora c undgopmanmueii:

BJIa/IETh HABBIKAMHU TONydeHUs WH(pOpManuu (HU3HUECKOTO COJEpKaHUs
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISTh MOHUCK,
aHaJlu3, CHCTEMATU3alMI0 M UHTEPIPETALNI0O MHPOPMAIUU pa3IMYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3allMOHHBIX 3a/Jad C COONIIO/IEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECcypcocOepeKeHusi, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COACPNKAHMS B Pa3IUYHBIX (hopmarax c
y4€TOM Ha3HayeHUs WHGOpPMalUKW M LEJNEeBONM ayAUTOPHUM, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPENCTABICHUS U BU3YyaIU3al1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe NeiCTBUS:



OCYLIECTBIISATh OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MNPEANOCHUIKA KOH(MJIMKTHBIX CHTyalUd M CMST4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUs C UCIIOIb30BaHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMATh W WUCHOJIB30BAaThb  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUYAIbHON paOOTHI;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX AECHCTBHUI C yu€TOM OOLIMX
WHTEPECOB U BO3MOXKHOCTEHN KaXKJI0I'0 YJI€HA KOJIJIEKTUBA,

IIPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTHXKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBHM, pacpeeNsiTh POJIA ¢ YIETOM MHEHUI yYaCTHHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKJIOTO Y4aCTHHUKAa KOMaHIbI B
oOmIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IIpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYeCKOe IIOBEICHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEJIBHO ~ OCYIIECTBJIATh  ITO3HABATENBHYIO  JIE€ATEIBHOCTh B
oOnactT (U3MKKM UM AaCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSTEJIbHO COCTABJIAThH IUIaH PELIECHUsT PACUETHBIX U KaUYE€CTBEHHBIX
3a/1a4, IUIaH BBIIOJHEHUS MPAKTUYECKOW padOThl C y4ETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsITh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;
JienaTth OCO3HAaHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTtb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 00IacTU
(U3HUKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN HHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTHb KOPPCKTHUBEI B ACATCIbHOCTD,
OOCHUBATDb COOTBCTCTBHUC PC3YJIbTATOB LICIISIM,



BJIaJIeTh HABBIKAMHM II03HABATEJIbHOM peduieKcuM KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN YU MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMI;

UCIIOb30BaTh MPUEMBI pediIeKCHHU JJI1 OLIGHKHW CHUTYalluu, BbIOOpa
BEPHOI'O PEIICHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHMIO;

MIPUHUMATh MOTHUBBI M APryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESITCIbHOCTH;

IPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpornecce HOCTHMKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMBI IO
bu3uke U1 ypOBHS CpPEIHEro oOmero ooOpa3oBaHUs Yy OOy4YaroNIUXCs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAMOJIar afO A
c(hopMUPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKJIIOYAIONIErO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOU
HIMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

caMOpEryJIMpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHME, CIIOCOOHOCTH aTanTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LN
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEUCTBOBATh, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIHOCOOHOCTh IMOHMMAaTh 3MOLUOHAJIBHOE
COCTOSTHME JPYTHX, YYHTBIBaTh €r0 MPH OCYIIECTBICHUUA OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COMIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIJIIOYAIONIUX CIOCOOHOCTh  BBICTPaWBATH
OTHOLICHUS C JAPYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspemarb KOHQIUKTHL.

NPEAMETHBIE PE3YJBbTATBI

K xonmy oOyuenus BIIl Knacce TipeAMETHBIC pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YJIAIONITUXCS YMCHHIA:

IIOHUMATb  POJIb (bI/I?)I/IKI/I B BKOHOMHHCCKOﬁ, TGXHOHOFHHCCKOﬁ,
COHH&HBHOﬁ U 3TUYECKOM C(l)ean ACATCIbHOCTH 4YCJIOBCKA, POJIb U MCCTO



GbU3MKKM B COBPEMEHHON HAy4YyHON KapTHHE MUpPa, POJib AaCTPOHOMUU B
NPAKTUYECKOM JIESITEIbHOCTH YEJOBEKAa W  JaJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENILHON M MPOTHOCTUYECKOW (YHKIMM (PU3NUECKOW Teopuu —
ANEKTPOANHAMUKH, CHEUHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
bu3uKy, poab (HU3NIECKON Teopur B (OPMHPOBAHWUU TPEACTABICHUN O
bU3UYeCcKO KapTHHE MHUPA, MECTO (PU3UIECKOW KapTHHBI MHpa B OOIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABIECHUIN O IPUPOIE;
paznuyaTh YCJIOBHUSL TPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
IPOLECCOB (ABJICHUM): OJHOPOJHOE DJIIEKTPUUYECKOE U  OAHOPOJHOE
MarHUTHOE TIOJIS, TApMOHUYECKHE KOIeOaHusI, MaTEMaTHIECKUA MasTHUK,
UJeaTbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJICAIbHBIN
KOJIeOaTeNbHbI KOHTYP, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s/ipa U
KBAaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycioBHsS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKHUX
3aKOHOB, MOHUMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCH U SBICHMUS,
UCIIOJNb3Ysd OCHOBHBIE TIOJOKEHUSI W 3aKOHBI DJIIEKTPOJAMHAMUKU U
CHelUaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO  3apsaa, cwia Awmmnepa, cwia JlopeHna, 3akoH
SJIEKTPOMArHUTHOM  WMHAyKIuH, npaBwino Jlenma, cBsi3p  DJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOW LEMH CO CKOPOCTHIO
U3MEHEHHUS  CHJIbl  TOKa,  TOCTYyJaThl  CHEIUAIbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTEITHA);

aHAJIU3UPOBATH U OOBACHATH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIBb3YS
MOJIOKEHUS ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dotorpdexra, mepBbld W BTOpPOWM TocTynarsl bopa, mpUHIMI
COOTHOLIEHUs] HeomnpeaenéHHocTel ['eiisenOepra, 3aKOHbI COXPAHEHUS
3apsAI0BOT0 U MacCOBOT'O YMCEN M YHEPTUU B SIACPHBIX PEAKLUAX, 3aKOH
PaaMOaKTUBHOIO pacraja);

OMHCHIBATh (PUBUYECKHUE MPOIECChl U SBJICHUS, HCIOJb3YysS BEIUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
NOJIA, pa3HOCTh MOTEHUHANOB, AJIEKTPOJABIKYIIAS CUIa, HWHIYKIHUSA
MarHMTHOTO TIOJsl, MarHUTHBIM MOTOK, cuia AmImepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHAYKIHWH, SHEPrusi MAarHUTHOTO TIOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs 3SHEPrus,
DHEPrus TOKOsI CBOOOJHOW 4YaCTHUIIbI, DHEPTUs M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsij A1Ipa, SHEPTHs CBS3H SApa;



OOBSCHATP  OCOOEHHOCTM  MpPOTEKaHUs  (U3UUECKUX  SIBICHUM:
AIIEKTPOMArHUTHAs! MHIYKIIMS, CAMOUHIYKIIUS, pe30HAHC, MHTephEPEeHIINS
BOJIH, nudpakuus, [IUCIepcus, TOJHOE BHYTPEHHEE OTpaKeHHeE,
doTornexrpudeckuii 3pdext (potorddexr), anbda- u Gera-pacnansl saep,
raMma-u3iiyueHue saep, Gu3nueckue NpUHIMIbI CHEKTPAIbHOTO aHalnu3a
U pa0OoTHI Ja3epa;

OTIPE/ICNIATh HAIpaBJICHWE WHIYKIMA MArHUTHOTO TIOJIA MPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuiibl JIopeHia;

CTPOUTH U300paKEHHE, CO3JaBAEMOE TIOCKUM 3€pKaJloM, TOHKOM JIMH30M,
Y paCCUMUTHIBATh €T0 XapPaKTEPUCTUKH;

NPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHUE TMOHSTHS, TEOPUH U
3aKOHBI I aHanu3a U OOBSICHEHHS (U3MYECKUX  IPOIECCOB,
IPOUCXOASAIINX B 3BE3NIAX, B 3BE3HBIX CHCTEMAaxX, B MEXIaJlaKTUIECKOM
cpelie; ABM)KEHUSI HEOECHBIX Tel, HBOJIIOLINHU 3BE31 U BeenenHoii;
IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHMH C
UCIIONB30BaHUEM TPSMBIX HM3MEPEHMid, TNpPU H3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEJIUYUMH B BHJE TIpaduKoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTE  M3MEPEHUH, JenaTh  BBIBOJABI IO  pe3yibTaraM
UCCIIEJOBAHMUS,;

NPOBOJANTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYWH, TPU ITOM
BBIOMpATh ONTUMATIBHBIA METOJ W3MEpPEHHS, OICHUBATh aOCONIOTHBIC U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI 110 MPOBEPKE MPEII0KEHHOW TMIOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
MOJTyYeHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTaTyce MPeaaoKeHHOM
TUIOTE3bI;

OINKCHIBATh METObI IOJYyUEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOrofaTh mpaBmiIa 6€30MacHOTO TPyAa MPH MPOBEACHUN UCCIICTOBAHHIA
B paMKax yd4eOHOr0 OJKCIEpPHMEHTa, TMpakTUKymMa W  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYAOBAHMUS;

pemate pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESBHO 3a/laHHOM
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHWM aHAM3a YCJIOBUS BBIOMPATH
dusznyeckue MOJeNnu, OTBEYAIoIIUe TPEeOOBAHMAM 3aJadyd, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NUYECKUX TEOPUN
OpU HCIOJB30BAHUM MAaTEMATUYECKUX METOJOB PpELICHUs 3ajad,
IPOBOANUTH PACUETHl HA OCHOBAaHMM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBAThH



pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS ¢ YUETOM MOIYUYEHHBIX
PE3yIIbTaTOB;

pemath KayeCTBEHHBIC 3a7aud, TPEOYIoUIue NPUMEHEHHUS 3HAHUN U3
Pa3HbIX pa3lieioB Kypca (PU3MKH, a TaKK€ UHTErpalluy 3HaAaHUM U3 Apyrux
IPEIMETOB E€CTECTBEHHO-HAYYHOIO0 LUKJA: BBICTpauBaTh JOTHYECKYIO
[ENOYKY pacCy>KICHUI ¢ ONOPO Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKHUE SIBICHHUS,

UCIIONB30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IPOIIECCOB OKPYAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIM3UPOBATh U OLICHUBATH MOCJIEICTBUS OBITOBOI U MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MYECKHMMM IpOLIEcCaMu, C
MO3UIINHI HKOJOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATIBLHOM
IPUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BAaHUU JOCTHXKCHHUN
HAyKM M TEXHOJOTMH JUId JaJbHEHUIIEr0 pa3BUTHUS YEJIOBEYECKOTO
00111eCTBA;

NPUMEHSTh pa3luyHbIe CIOcOObl paboThl ¢ MHpOpMaIuelt (HU3NIECKOTro
CONIEp)KaHUsI C HCIIOJNIB30BAHHEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHHA, TIPU ATOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJIOTMM JJI1 TIOHUCKA, NepepabOTKU U TPEabsIBICHHUS YyuyeOHOUW WU
HAy4YHO-MOMYJISIPHON MH(OpMAaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIIMK, TOMYYEHHOW M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATh  TMOJy4aemMyro  HHPOpPMAIIMIO W  OICHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUN, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISITH OpraHMU3aIOHHBIC U MO3HABaTEIIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B  IpoIlecce
BBITIOJTHEHHSI POCKTHBIX U yUeOHO-UCCIEIOBATEILCKUX PadoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3IUYHbIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYyMIIbl, PAMOHAIBHO PaclpeAessiTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CHUTYallMsIX, aJICKBAaTHO OIICHWBATH BKJIAJ KaXJOTrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PaCCMAaTPUBAEMON MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie nmpodeccnoHanbHOM AesTENbHOCTH 1O
CHEIHUAIBHOCTSIM (PU3UKO-TEXHUUYECKOTO MPO(UIIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

KosnuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (undposBbie)
Ne /i Kontpoasnsl | IpakTHyeckn
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
e padoThbl e padoThI
pecypcsbl
Paznen 1.2JIEKTPOIUHAMHUKA
bubmuoreka [JOK
1.1 M 5 1
ATHITTHOC HoJe https://lesson.edu.ru/03/11
bu6mmoreka [JOK
1.2 ONEeKTPOMarHUTHAs MHAYKIUS 6 1 https://lesson.edu.ru/03/11
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubnuoreka [JOK
. 1
21 Mexarieckne kosebaiis 4 https://lesson.edu.ru/03/11
2.2 DneKTpOMarHuTHbIE KoJeOaHus 5 1 Eggzlf/?gsesli)anggfru/oyl |
53 MexaHn4ecKkue 1 3J1€KTPOMarHuTHbIE 5 1 bubmumoreka LIOK
' BOJIHBI https://lesson.edu.ru/03/11
bubmuoreka [JOK
2.4 12 2
Orriia https://lesson.edu.ru/03/11
Hroro no pazneny 26
Pa3zaen 3.0CHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
bu6mmoreka [JOK
3.1 O CTO 2 1
CHOBH https://lesson.edu.ru/03/11
Hroro no pazneny 2



https://lesson.edu.ru/03/11
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Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM yain3m 6 Bubmiorexa LOK
https://lesson.edu.ru/03/11
bubnuoreka [JOK

4.2 L)) 5

H3HKa atoma https://lesson.edu.ru/03/11

43 dusrka aTOMHOTO SIpa U DJIEMEHTapHBIX 4 bu6mmoreka [JOK

' YaCTHII https://lesson.edu.ru/03/11
Hroro no pazneny 15
Pa3nea 5.9JIEMEHTBI ACTPOHOMMUU U ACTPOPUZUKU
5.1 DIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 Eggglf/?:;anggfm 0311
Hroro no pazneny 7
Paznen 6. OU3NUYECKUN IPAKTUKYM
. bubnuoreka [JOK
6.1 o 12
HBIHCCIHIH HPAKTHIYM https://lesson.edu.ru/03/11
Hroro no pazneny 12
Pa3znen 7.0BOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanys u 00001eHue
71 MPEAMETHOTO COJICP’KAHMS U OIIbITa 6
' NEeATEIbHOCTH, PUOOPETEHHOTO MPHU
n3yueHnu kypca ¢usuku 10 — 11 kmaccoB
Hroro no pazneny 6
Pe3epBHOE Bpems 1
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




ITOYPOYHOE INTAHUPOBAHUME

KoandecTBo 9acoB
Ne /m | Tema vpoka ” - DJleKTPOHHBbIE HU(PPOBLIE
0 yp Beero OHTPOJIbHBIE pPaKkTHYecKue 06PA30BATENBLHBIE PECyPChE
padoThbI padoThI

MarnutHoe noJie. ['unoreza Ammnepa. Bektop bubnmnorexa [JOK

1 MarHuTHOM UHIYKIUH. [IpuHIMI 1 https://lesson.edu.ru/03/11
CYNEPIIO3UIIMN MAarHUTHBIX MOJIEH.
MarunuTtHoe 1o0J1e B BEIIECTBE. bu6mmoreka LIOK

) deppoMarHeTUKH, rapa- ¥ TuaMarHeTUKH. 1 https://lesson.edu.ru/03/11
OcHOBHBIE CBOHCTBA (peppOMAarHETHKOB.
ITpumenenue heppoMarHeTUKOB

3 [IpuMeHenue 3akoHa AMIiepa. 1 Bbubmmoteka LJOK
DIEKTPOU3MEPHUTEIIBHBIC PUOOPHI https://lesson.edu.ru/03/11
Pu3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanue MAarHUTHOTO IOJIA

4 MOCTOSSHHBIX MarHuTOB" MM "HMcciaenoBanue 1 1
CBOMCTB (peppOoMarHeTUKOB" WK
"UccnenoBanue aelCTBUSA HOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Cuiia JlopeHnua, e€ HanpaBiI€eHUE U MOIYJIb. bu6mmoreka LIOK

5 JIBrokeHme 3apsHKeHHOW YacTHIIBI B 1 https://lesson.edu.ru/03/11
OJIHOPOJTHOM MarHUTHOM I10JIe

6 [IpaBuino Jlenna. BuxpeBoe anekTpuyeckoe 1 bubnmnorexa [JOK
nosue. Toku @yxo. https://lesson.edu.ru/03/11
OJ1C uHAYKINY B ABUKYIIAXCS bubmmorexa [JOK

7 1
MIPOBOJIHUKAX. https://lesson.edu.ru/03/11
NuayktuBHoCTh. KaTymika HHAYKTUBHOCTH B bu6mmoreka LIOK

8 LIETN [IOCTOSHHOT'O TOKa. SIBiIeHune 1 https://lesson.edu.ru/03/11
camounaykiuu. 3J1C caMOMHIyKIUU

9 PuU3NYECKU IPAKTUKYM I10 TEME 1 1
"UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM



https://lesson.edu.ru/03/11
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uHaykuu" win "OnpeneneHrne HHIyKIUNA
BHXPEBOT0 MarHUTHOTO moJis"

10 Pemrenne koMOMHMPOBAHHBIX 3a7a4 110 TEME bu6mmoreka LIOK
"Maraursoe mosne" https://lesson.edu.ru/03/11

1 O0o01IeHre U CHCTeMaTU3alns 3HAHUN 110 bubmmorexa [JOK
teme "DneKkTpoarHaMuka’ https://lesson.edu.ru/03/11
Kunematnueckoe U JUHAMUYECKOE OITUCAHNE bu6mmoreka LIOK

12 KOJIe0ATENIbHBIX ABUKCHUH. AMIUTUTYIA U https://lesson.edu.ru/03/11
dazaxonedanuii
PuU3NYECKU IPAKTUKYM I10 TEME

13 "N3mepenue neprojia CBOOOTHBIX KoJIeOaHUH
HUTSIHOTO U IPY>KMHHOTI'O MasiTHUKOB"

14 3aryxaromue Konebanus. BelHyx1eHHBIC bu6mmoreka LIOK
koneOanust. Pezonanc. ABTokoneOanus https://lesson.edu.ru/03/11

15 Pemenne KOMOMHUPOBAHHBIX 3a/1a4 IO TEME Bbu6mmoteka LJOK
"Mexanngeckue koneoanus" https://lesson.edu.ru/03/11
CBs13b aMIUIUTYIBI 3apsiia KOHAEHCATOpa C bu6mmoreka LIOK

16 aMIUIUTYION CUIIBI TOKA B KOJIEOATEIIbHOM https://lesson.edu.ru/03/11
KOHTYpE
Pesucrop, KOHIEHCATOp U KaTyIlIKa bubnmnorexa [JOK

17 WHAYKTUBHOCTH B LIETIM IEPEMEHHOT0 TOKA. https://lesson.edu.ru/03/11
Pe3oHaHC B 3JIEKTPUYECKON LIETIH
3akon Oma 1 JIEKTPUUYECKOM 1enu bu6mmoreka LIOK

18
MePEMEHHOTO TOKA https://lesson.edu.ru/03/11
MonHOCTh NEPEMEHHOI0 TOKA. Bbu6mmoteka LJOK

19 AMIUTUTYTHOE ¥ ISHCTBYIOIIEE 3HAUCHHE https://lesson.edu.ru/03/11
CHJIBI TOKA W HaIIPSKEHUS
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes

20 [IOCJIEI0BATENLHO COETUHEHHBIE

KOHJIEHCATOp, KaTyLIKy U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA B



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
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1[ETNU NTePEMEHHOT0 ToKa"

®uznyeckuil npakTukyM o teme "M3yuenue

21 1apaMeTPOB 3BYKOBOMW BOJIHBI"
Wudpas3syk u ynbTpassyk. lllymosoe bubnuoreka [JOK
22 .
3arpsi3HEHUE OKPY KaIoLIeH cpebl https://lesson.edu.ru/03/11
23 DHEprus MEKTPOMATHUTHBIX BOJIH. bubnmorexa [JOK
CBoiiCcTBa DJIEKTPOMArHUTHBIX BOJTH https://lesson.edu.ru/03/11
4 [TprMeHeHue JIeKTPOMAarHUTHBIX BOJH B bubnmnorexa [JOK
TEXHHKE U OBITY https://lesson.edu.ru/03/11
75 DIIeKTPOMarHuTHOE 3arps3HEHUE bubmmorexa [JOK
OKpY’KaIOIIeH Cpebl https://lesson.edu.ru/03/11
Penrenue 3a1a4 Ha NpUMEHEHHUE 3aKOHA bu6mmoreka LIOK
26 o
MPSIMOJIMHEHHOTO paclpOCTPAHECHHSI CBETa https://lesson.edu.ru/03/11
27 bubmuorexa [{OK
Cdepuaeckoe 3epkao https://lesson.edu.ru/03/11
Pemenue 3a1ay Ha mpuMEHEHNE 3aKOHOB bubamnorexa [JOK
28
OTPAKEHHUS U MPETOMIICHUS CBETA https://lesson.edu.ru/03/11
29 Xop stydeii B mpusMme. Jlucnepeuns cera. Bubmmoteka LJOK
CioxxHbBIN cocTaB Oenoro cera. [{Bet https://lesson.edu.ru/03/11
30 @DOKyCHOE pacCTOSIHUE U ONTUYECKasl Cujia bubnmnorexa [JOK
auH3bL [ 7123 Kak onTuyeckas cucrema https://lesson.edu.ru/03/11
31 [TocTpoenue n300paxeHuil B IMH3aX U UX Bbubmmoteka LJOK
cucreMax. YBeJIU4eHUE JTMH3BI https://lesson.edu.ru/03/11
37 bubnuoreka [{OK
CKOpOCTb CBETA U METO/Ibl €€ U3MEPEHUS https://lesson.edu.ru/03/11
33 KorepenTHble HCTOUHUKH. Y CIIOBUS Bbubmmoteka LJOK
HaOJI0IeHUS] MAKCHMYMOB U MUHUMYMOB https://lesson.edu.ru/03/11
34 [Tpumenenue untepdepenrn. CBeTOBbIC bubamnorexa [JOK
SIBJICHHSI B TIPUPOJIC https://lesson.edu.ru/03/11
35 O0o01IeHre U CHCTeMaTH3alns 3HAHUN 110 bubnmorexa [JOK

teme "Konebanus u BOJTHBL"

https://lesson.edu.ru/03/11
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36

Pu3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTU (POKYCHOTO
paccTosiHUA OT BELECTBA (Ha IpUMepe
xuakux auH3)" wim "M3mepenue GokycHOro
pacCTOsIHUSL PACCEUBAIOIIMX JUH3"

37

Pu3NYECKU IPAKTUKYM 110 TEME
"Habnronenue nudpakiuuu, HHTephEepeHIIUN
U noJjsipuzanuu ceera'

38

[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAI.
[IpeoOpazoBanus JlopeHria.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJIeHHe BpPEMEHH U COKpaleHUE JJIMHbI

bubnuorexa [JOK
https://lesson.edu.ru/03/11

39

DuU3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHyue UMITyJbca U SGHEPTUU
PEISTUBUCTCKUX YacTull (1o pororpadusim
TPEKOB 3aPSHKEHHBIX YaCTHUI] B MATHUTHOM
nosie)"

40

PaBHOBecHOE TemioBOE U3NyyeHue. 3aKOH
cMmenlennsa Buaa

bubnuoreka [IOK
https://lesson.edu.ru/03/11

41

Pu3NYeCKUi IPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [l1anka Ha OCHOBE
uccienoanus Gorodddexra” nmm
"NccnenoBanue 3aBUCUMOCTH CHJIbI TOKA
4yepe3 CBETOAMO/I OT HANPSKEHUS "

42

Pemenne kKoOMOMHUPOBAHHBIX 33724 11O TEME
"3akonbl hortorddekra”

bubmuorexa [JOK
https://lesson.edu.ru/03/11

43

KopnyckynsipHO-BOJTHOBOM TyaJiu3M

bubnuoreka [{OK
https://lesson.edu.ru/03/11

44

Jundpakius 37eKTPOHOB Ha KpUCTaJIIaX

bubmuorexa [JOK
https://lesson.edu.ru/03/11

45

Crneuuduka usmepeHuit B MUKpPOMHUPE.
CooTHo1IeHHs HeonpeaeaEHHOCTEN

bubnuoreka [{OK
https://lesson.edu.ru/03/11
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['eitizenbepra

46 Pemenne koMOMHUPOBAaHHBIX 3a/1a4 (hopMaTa Bbubmmoteka LJOK
EI'D https://lesson.edu.ru/03/11
47 Pemenne koMOMHUPOBAaHHBIX 3a71a4 (hopmara bubnmnorexa [JOK
EI'D https://lesson.edu.ru/03/11
48 Pemenne koMOMHUPOBAaHHBIX 3a/1a4 (hopMaTa Bbubmmoteka LJOK
EI'D https://lesson.edu.ru/03/11
DuU3nYeCKU IPAKTUKYM I10 TEME bubnuoreka [IOK
49 "UccnenoBanue ciekTpa pa3peskeHHOTO https://lesson.edu.ru/03/11
aTOMapHOIr0 BOAOPOJa U U3MEPEHUE
nocTostHHOM Pumbepra"
CrexTp ypoBHEH 3HEpruu aTomMa BOJA0PO/Ia. bubnmorexa [JOK
50 CrioHTaHHOE ¥ BBIHYKJICHHOE U3ITy4eHUE https://lesson.edu.ru/03/11
cBerta. Jlazep
Pu3NYeCcKUi IPAKTUKYM 110 TEME
"UccnenoBanue paiioakTUBHOTO (OHA C
51 HCIIOJIb30BAaHUEM J03UMETpa" UIU
"H3ydeHue moraoneHus 0eTa-4acTuly
aTIOMUHHEM"
Hyxnonnas monens sinpa I'eiizen6epra- Bbubmmoteka LJOK
52
MBanenko. 3apsii 1 MacCOBOE YHUCIIO Spa. https://lesson.edu.ru/03/11
3aKkOoH paJinoakTUBHOro pacnana. CBoicTBa bu6mmoreka LIOK
53 HMOHHM3UPYIONIETO U3IydyeHus. Bnusuue https://lesson.edu.ru/03/11
PaZMOaKTHUBHOCTH HA KUBBIE OPTaHU3MBI.
Jlozumetpust
DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bubmuorexa [{OK
54 BaproHsbl, ME30HBI U JIEITOHBI. https://lesson.edu.ru/03/11
[TpencraBnenne o CTaHAapTHONH MOJIEIH.
KBapk-1irooHHast MoJ1eb aApOHOB
OTanbl pa3BUTHS ACTPOHOMUHU. 3HAUYCHHUE bubnmnorexa [JOK
55
ACTPOHOMHUH https://lesson.edu.ru/03/11
56 Pu3nUeCcKUi IPAKTUKYM 110 TEME
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"HaOmroaenust 38€31HOr0 HEOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKCHHUH 1151
OTIpEICTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOro noiayumapus 1 sipkue
3BE3161" niu "HaOaro1eHus B TEJIECKOIT
JlyHbI, IUIaHET, TYMAHHOCTEW U 3BE3IHBIX
CKOILJICHUI"

57

CoBpeMeHHbIE ONITUYECKHE TEJIECKOIIbI,
paguoTeNnecKOIbl, BHeaTMOC(hepHast
ACTPOHOMHS

bubmuorexa [JOK
https://lesson.edu.ru/03/11

58

[IpumMeHUMOCTb 3aKOHOB (PU3UKU JUISI
00BsICHEHUS PUPO/IbI KOCMUYECKUX
00BbeKTOB. MeTObI aCTPOHOMHUYECKHX
HCCIICIOBAHNH

bubmuorexa [JOK
https://lesson.edu.ru/03/11

59

MacmrabHas ctpykTrypa Beenennoii.
MeraranakTuka

bubnuoreka [{OK
https://lesson.edu.ru/03/11

60

®usuka 3a npeaenamu CtaHaapTHON

Mozenu. TéMHas Marepus U TEMHast SHEPIUsl.

EnuncTBO husnyeckoil KapTUHBI MUpa

bubmuorexa [{OK
https://lesson.edu.ru/03/11

61

O000111eHME ¥ CUCTEMATHU3AaIMs 3HAHUN 110
teme "DieMeHTHl acTpodu3uKku"

62

O00011eHre U cUCTEMAaTU3ALMS 3HAHUN 110
Teme "Mexanuka"

63

O00011IeHME ¥ CUCTEMATHU3AaIMs 3HAHUHN 110
teMe "MouekynsipHas pusnka u
TepMOJIMHAMHUKA"

64

O000111eHME ¥ CUCTEMATHU3AaIMs 3HAHUHN 110
TeMe "IIeKTpoAMHAMUKA"

65

O060011eHre U cucTeMaTU3alys 3HaHUH.
Ponb pusnueckoit Teopun B JOpMUPOBAHUU
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npeCTaBICHNN O GU3NIECKOI KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B
o011eM psiZly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEICTABJICHUN O IPUPOLE

O00011IeHNE U CUCTEMATU3AIINS 3HAHUN.
Ponb ¢usuku u acTpoHOMUU B

66 SKOHOMMYECKOM, TEXHOJOIMUSCKOM, 1
COITMAIbHOM U ATHYECKOM cdhepax
JIeATETLHOCTH YeJIOBEKa
67 Hrorosast kKoHTpobHas paboTa 1
68 Pe3epBHBIl ypoK 110 MaTepuazaM Kypca 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI ISl YHEHUKA

1. ®dusuka: 11-ii kaacc: 6a30Bblil U Yyriry0,1éHHbIH ypoBHH: YyueOHuK / I'. 5. Msxkumes, b.
b. byxoBues, H. H. Cotckuii; mog pepakiueit H. A. IlapdentbeBoit. — M : [IpocBemienue,
2024

2. ®usuka 10-11 kaaccbl. Coopuuk 3aaa4 no ¢uszuke. HoBoiii ®I'OC | MockoBkiHa

E.T'., BonkoB B.A. — M.: Bako, 2025.

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

1. Meroamueckoe mocobue k yueOHumkam [. S. Mskumena, A. 3. CunskoBa «Dusuka.

Yrnyonéunsiid yposens. 11 kimace» aBrop A. B. Illatanuna, m.: [IpocBemenue, 2024.

2. Odwunmanbuelii caidit uzgatenbersa «lIpocsemenne» — https://prosveshchenie.ru
3. DnekrponHas miatdopma «IIpocsemenue. Onnaitn» — https://elearning.prosv.ru

4. EnuHoe coxepkanue oomero oopasoanus — https://edsoo.ru/

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

. ®I'UC «Mos mkoJsa» (myschool.edu.ru): Enunas rocynapctBeHHass WHQOpMAaIOHHAS
cucTeMa, Mpeajararomas JI0CcTyn K HUPPOBBIM 00pa30BaTeIbHBIM pecypcaM il yYEHUKOB,
POAMTEINIEH U yUUTEIIECH.

. «Poccmiickasi 3jekTpoHHasi mkoJa» (resh.edu.ru): Ilmardopma ¢ HHTEpaKTUBHBIMH
ypOKamu 10 BCEH MIKOJIbHOM nporpamme ¢ 1-ro no 11-# kiacc.

. «SIKnace» (yaklass.ru): Pecype ¢ Bumeoypokamu, TpeHaXépaMu U BO3MOKHOCTHIO BBIIAYN
IPOBEPOYHBIX PadoT.

. «MoOuibHoe 3j1eKTpoHHOe o0pa3oBanue» (MJO): Ilnarpopma c¢ pa3HooOpa3HBIMU
dbopmaTamu yueOHBIX MaTepraIoB (TEKCT, MyIbTUMEINa, HHTEPAKTUBHBIE PECYPCHI).

. "®u3zukonJlad" (https://physicon.ru/company): 37eKTpOHHBIE 00pa30BaTEIBHBIX PECYPCHI
«O0Iaka 3HaHUID C HHTEPAKTUBHBIMU YPOKAMH IO BCEH MIKOJIBHOM mporpamme ¢ 7-ro mo 11-

U KJ1acc.


https://avidreaders.ru/author/a-v-shatalina/
https://www.yaklass.ru/

6. «Ik3amen-Menua»  (https://examen-media.ru/about):  coBpeMEHHbBIE  3JIEKTPOHHbIE
o0Opa3oBaTeNbHbIE PECYPCHI U TPOTPAMMHO-METOIUYECKIE KOMILIEKCHI.
Pecypcol oT n3natensCeTs:

7. I'pynna komnanuii «IIpocBemenne»(media.prosv.ru): >JIeKTPOHHbIE BepCUU Y4eOHO-
METOAMYECKUX KOMIUIEKCOB.

8. Kopnopamnus «Poccuiickuii yueOHnk»(lecta.rosuchebnik.ru): 3JIEKTPOHHbBIE

00pa3oBaTeNIbHbIE PECYPCHI.


https://www.google.com/search?cs=0&sca_esv=c720b8cb6c2b7949&q=%D0%93%D1%80%D1%83%D0%BF%D0%BF%D0%B0+%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D0%B9+%C2%AB%D0%9F%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5%C2%BB&sa=X&ved=2ahUKEwiDrvyVyM6PAxV-QVUIHaubAKQQxccNegQIRRAB&mstk=AUtExfDTpbnVUv5zRtFZRURdKl0a5c6AVgZMFnk2dlkiUBVFurpmNv0nDxUiEBd4wHJtV7UZ1uNenOWeZVxAZ_G__XxwWhwtdXrtvRv6-yT0lpnmnJplJZq_rTX0VHyC1JXGz3w&csui=3
https://media.prosv.ru/
https://www.google.com/search?cs=0&sca_esv=c720b8cb6c2b7949&q=%D0%9A%D0%BE%D1%80%D0%BF%D0%BE%D1%80%D0%B0%D1%86%D0%B8%D1%8F+%C2%AB%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9+%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%C2%BB&sa=X&ved=2ahUKEwiDrvyVyM6PAxV-QVUIHaubAKQQxccNegQISRAB&mstk=AUtExfDTpbnVUv5zRtFZRURdKl0a5c6AVgZMFnk2dlkiUBVFurpmNv0nDxUiEBd4wHJtV7UZ1uNenOWeZVxAZ_G__XxwWhwtdXrtvRv6-yT0lpnmnJplJZq_rTX0VHyC1JXGz3w&csui=3
https://www.google.com/search?cs=0&sca_esv=c720b8cb6c2b7949&q=lecta.rosuchebnik.ru&sa=X&ved=2ahUKEwiDrvyVyM6PAxV-QVUIHaubAKQQxccNegQIShAB&mstk=AUtExfDTpbnVUv5zRtFZRURdKl0a5c6AVgZMFnk2dlkiUBVFurpmNv0nDxUiEBd4wHJtV7UZ1uNenOWeZVxAZ_G__XxwWhwtdXrtvRv6-yT0lpnmnJplJZq_rTX0VHyC1JXGz3w&csui=3




