Pabouas nporpamma yuye0HOro npeamera
«PU3UKA»
(yriry0.1€HHBIH YPOBEHb)

MHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢pu3nKe Ha ypOBHE CpeaHET0 00IIero o0pazoBaHus pa3padoTaHa Ha OCHOBE
MIOJIOKEHUI U TpeOOBaHUM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTelbHOM MpOrpammsl,
npencraieHHbix B @I'OC COO, a Taxke ¢ yuérom QenepanbHOil paboueil mporpaMmbl
Bocniutanus u KoHuenmmu npenogaBanust yaeOHoro npenmera «Dusmka» B 00pa3oBaTeIbHBIX
opranmzanusix  Poccuiickoit ®enepanuu, pealM3ylOIMUX OCHOBHBIE 00pa3oBaTelbHbBIC
MIPOrpaMMBbl.

[Iporpamma 1o ¢usuke onpenenser o00s3aTeNbHOE NPEAMETHOE COJEpKaHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO IOCJIEI0BAaTEIbHOCTh M3YUEHHUS TEM U pa3esioB y4yeOHOro
npeaMeTa ¢ y4€ToM MEXITPEIMETHBIX U BHYTPUTIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO Mpoliecca,
BO3PACTHBIX 0cOOEHHOCTEHN o0yuatomuxcs. [Iporpamma no ¢uszuke 1aét mpeacTaBIeHHE O ETX,
coJiep’KaHuu, oO1Iel cTpaTeruu oOyueHus, BOCIUTAHUS U pa3BUTUSI OOyJarOIINXCS CPEACTBAMHU
yaebHoro npeamera «du3nka» Ha yriayOaEHHOM ypOBHE.

N3ydyenne kypca @u3uku yriayOia€HHOTO YpOBHS IMO3BOJIIET peajn30BaTh 3agadyu
npodeccuoHaIbHOM OpUEHTAllUK, HAIpPaBJIEHO Ha CO3J@HUE YCIOBHUH JUISl MPOSBICHHS CBOUX
WMHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4aroIlMMCs, KOTOpbIe
HEOOXOMUMBI IS TPOJOJDKEHUS OO0pa3oBaHUS B OpraHu3anusaXx MpodeccHoHaTLHOTO
00pa3oBaHus MO PA3IUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CHEIHATbHOCTSM.

B nporpamme mo ¢usuke ompenensiorcs MUIaHUpyeMble Pe3ylbTaThl OCBOEHHS Kypca
(bu3KMKKN HA yPOBHE CpeTHEro o01Iero 00pa3oBaHus: IMYHOCTHBIE, METANIPEAMETHBIE, TPEIMETHBIC
(1a yriryosiiéHHOM ypoBHE). HaydHO-METO10710THYeCKO# OCHOBOM /I pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANpPeAMETHBIM M MpPeIMETHBIM pe3yibTaTaM OO0YYarolIUXCsl, OCBOUBIIMX
nporpaMMmy 1o (u3uKe Ha ypOBHE CpeqHEero olmiero oOpa3oBaHus Ha YIriyOJIEHHOM YpOBHE,
SIBJIIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

[IporpamMma no gu3uke BKIIOYACT:

IJTAaHUPYEMbIE Pe3YNIbTaThl OCBOCHUSI Kypca (PM3UKH Ha YriyOJIEHHOM YpOBHE, B TOM YHCIIE
MpeIMETHBIEC PE3yAbTaThl MO roJIaM O0yYEeHHUS;

coziepkanue ydyeOHoro npeamera «Pu3nka» Mo rogam o0yd4eHus.

[Iporpamma mo ¢Qu3uke MMeeT MPUMEPHBIA XapakTep W MOXET ObITh HCIOJIb30BaHA
YUUTENIMH (PU3UKU JUISI COCTABJICHUSI CBOMX PabOUUX MPOTpaMM.

[Iporpamma 10 (Qu3MKEe HE CKOBBIBAET TBOPYECKYI0 WHUILIMATUBY YUUTEIeH U
MPEIOCTABISIET BO3MOXHOCTU [UISl peaju3alid Pa3IMYHBIX METOJAWYECKUX TMOJIXOJ0B K
MIPETo1aBaHuI0 (PU3UKH HA YIITYOJEHHOM YPOBHE IIPU YCIOBUU COXPAaHEHUs 00s3aTeIbHOM 4acTH
coJiep’KaHus Kypca.

dusnka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPHUPO/Ibl, BBICTYIAs B KaUyecTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpE.
HIkonbHBI Kypc ¢(uU3MKM — cHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3yd4aeMbIX
XuMuel, ouonoruet, guznyeckoit reorpadueil u actpoHomuen. Vcnosiap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEeAETHIIO XapakTep U OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHsS HOBBIX



MaTepHAJIOB C 3aJaHHBIMU CBOWcTBaMu. M3ydyeHue (u3MKH BHOCHUT OCHOBHOM BKJIag B
(bopMUpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUPa 00yJaromerocs, B GOpMHUpPOBAHUE YMEHUH
IIPUMEHSATH HaAyYHBIM METO/ IO3HAHUS IIPU BBIIIOJHEHUN UMU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY kypca (hu3HMKU Ha YpOBHE CpeaHEro oO0Iiero oopa3oBaHus MOJOKEH Sl UACH,
KOTOpbIE MOKHO paccMaTpHUBaTh Kak IPUHLUIIBI €0 IOCTPOCHUSI.

Hoea yerocmunocmu. B COOTBETCTBUM C HEU KypC ABJIIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3zesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKHU.

Hoesn 2enepanuzayuu. B cooTBeTCTBUU C HEW MaTepuan Kypca pu3suku oObeAMHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusercs (OPMHUpPOBAHHWE TPEACTABICHUUA O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoea zymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHoJb30BaHUE T'YMaHUTapPHOTO
MOoTeHIMaIa PU3NYECKON HaAyKH, OCMBICIIEHHE CBS3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU MPOOIEeMaMH.

Hoesa npuxnaonoii nanpaenennocmu. Kypc bvzuku yriy0ia€éHHOTO ypOBHS IIPEANoaraet
3HAKOMCTBO C HIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTWUYECKUX TMPUIOKEHUN H3ydeHHBIX
Teopuid W 3akoHOB. I[Ipum 3TOM paccMaTpuBarOTCs Ha YpPOBHE OOIIMX MPEACTaBICHUN U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHuf,
MOCBSIIEHHBIX HKOJIOTMUECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a TaKkke 00CyX AeHUsI MPo0IeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoenue coaepkaHusi MPOrpaMMbl MO (PU3HKE JODKHO OBITH MOCTPOCHO Ha MPUHIMIAX
CUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [y Gu3uky peanusaius 3TUX NPUHIUIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeHCTBYIOIIEro ¢akTopa
yaeOHoro npouecca. s yriayOGn€HHOTro YpOBHS —3TO CUCTEMA CaMOCTOSITENIbHOTO YYEHHUECKOTO
AKCIEPUMEHTA, BKJIIOYAIONIEr0 (PPOHTAJIBHBIE YYEHUYECKHE OIBITHI MPU H3YYEHHUU HOBOTO
Marepuana, JlabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI ABa criocoda
peannzanuu GU3NUECKOro MpakTHKyMa. B mepBoM cilydae mpakTUKyM MPOBOAMUTCS OO0 B KOHIIE
10 u 11 xaccoB, 10O MOCIIE MEPBOTO M BTOPOTO MOJYTOAUH B KOXKIOM M3 ATHX KilaccoB. Bropoi
crocobd — 3TO MHTerpauus padoT MpakTUKyMa B CHCTeMY JabOpaTOpHbIX pPadoT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3ydeHusi pasznena (temel). [Ipu sTom mox paboTramu HpakTHKyMma
MIOHUMAETCA CaMOCTOSITEIbBHOE HCCJIEJOBAHME, KOTOPOE€ MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BHJIa €3 MOIIaroBO HHCTPYKIUH.

B nmporpamMme no ¢usnke cuctemMa yueHHUYECKOTO SKCIEPUMEHTa, 1abopaTOpHBIX paboT u
MIPaKTUKyMa MpPe/CTaBlIeHa eIUHBIM MepeyHeM. BoIOOp TeMaTHKH Ui 3TUX BUIOB YUYCHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU O0Opa30BaTEIbHOTO IMpollecca MUCXOAS U3
OCOOCHHOCTEHl MOYPOYHOIO TUIAHUPOBAaHWSA M OCHamleHus kaOuHeTa ¢usuku. Ilpu sTOM
oOecrieunBaeTcss OBJaJIEHUE OOYUYAIOIMIMMHUCA YMEHUSIMH TPOBOJUTH MNpsIMbIE M KOCBEHHbIE
U3MEpEHHUs, UCCIENI0BaHMs 3aBUCUMOCTEN (DM3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB IO
IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3aj1ad. [Ipu sTom
JUId pacu€THBIX 3a7ad IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHON M HESABHO 3aJaHHOMU
(bu3n4ecKoil MOIeNbI0, MO3BOJISIOIINE IPUMEHSATh U3YUE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KakK U3
OJIHOTO pazliesia Kypca, TaK M HMHTErpupys NPUMEHEHUE 3HAaHUN W3 pasHbIX paszzaenoB. [l
Ka4eCTBEHHBIX 33/1a4 TNPHOPUTETOM SABISAIOTCS 3a/JaHUs Ha OOBsICHEHHE/NpecKa3aHue



NpoTeKaHus (PU3NUYECKUX SBJICHUN M MPOILIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoi MOEH I CUTYalluU PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepUalIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS JOJDKEH HM3y4aTbCs B YCIOBHAX IPEIMETHOTO KabuHeTta. B kaOunere
(GU3UKK TODKHO OBITh HE00X0AUMOE Ta00paTOpHOE 000PYIOBAHKE JJIS BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja00OpaTOPHBIX paboT W paboT MpaKTHKyMa, a
TaKXe JEMOHCTPALMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHoe o0opynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecreuyrBaeT MOCTAaHOBKY IEPEUYMCIIEHHBIX B MPOrpaMMme IO
(¢u3MKe KIIYEBBIX JEMOHCTpAalUUi Ui HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHEHHIA.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHMUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OO0ECleyuBaeTCsl B pacuéTe OJAHOIO KOMIUIEKTa Ha JBYX
oOyuatoniuxca. TeMmarnyeckue KOMIUIEKTHI J1IaDOpPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX W LU(POBBIX MpUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE ITU(PPOBBIX JIAOOPATOPHUH.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO IPUPOIbI,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAyYHOM MeETOJe TMO3HaHHiA U  (QOpMHUpPOBaHUE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

(bopMUpOBaHME HAYYHOTO MHPOBO33PEHMs KaK pe3yibTaTa M3y4eHUs OCHOB CTPOEHUS
Matepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dopMupoBaHHE YMEHHMH OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3UYECKUX 3HAHUM U
Hay4HBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE NPEICTABIECHUHN O PO (PU3UKH JUI pa3BUTHUS JPYTUX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTUH;

pa3sBUTHE MPEACTaBIEHUH O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBSI3aHHBIX C (U3UKOHM, IMOJArOTOBKA K JajbHEHIIeMy OOyuYeHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneunBaeTcs pelIeHHeM CIEAYIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UMKU Ha YpOBHE CpellHero oouiero o0pa3oBaHusi:

npuoOpeTeHue cUcTeMbl 3HaHUH 00 00X (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSX, BKIIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO GU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPO(U3UKH;

(dbopMupOoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS A1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B OBCEAHEBHON )KU3HU;

OCBOEHHE CIIOCOOOB pelIeHUs PA3IMYHBIX 33a]au C SIBHO 33/laHHON (pU3HUECKON MOJENbIO,
3aja4y, MOJPa3yMEBAIOIIMX CaMOCTOATENIBHOE CO3AaHuEe (QU3UUECKOW MOJeNnu, a/JeKBaTHOU
YCJIOBHSM 33J1auM, B TOM YHCJIE 33a]]a4 MHKEHEPHOT'O XapaKTepa;

MOHUMaHUe (PU3MYECKHX OCHOB M MPHHLUUIOB JEHCTBHS TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO Cpey;

OBJIAZICHUE METOJaMHU CaMOCTOSATENBHOIO IUIAHUPOBAHHUS M MPOBEACHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalIM3a W MHTEepIpeTanuy HWHPOpMaluu, ONpeAeTeHUs JTOCTOBEPHOCTU
MOJIy4EHHOTO pe3ysbTara;



CO3/IaHUE YCJIOBUW JUISI PA3BUTHUSL YMEHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUYECKOM
NeATeIbHOCTH;

pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B cootBercTBum ¢ TpedoBanusimu @I'OC COO yriyOnéHHbIH ypOBEHb H3Y4EHUS yUEOHOTO
npenMera «®du3nKka» Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHus BbIOMpaeTcss 00ydaroluMucs,
IUTAHUPYIOIIMMHU  TIPOJIOJDKEHHE OOpa30BaHUS 10 CHENHATBHOCTAM (DU3HUKO-TEXHUYIECKOTO
po IS

Ha usydenne pusuku (yriryOon€HHBINM ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 wacoB B Heneno), B 11 kimacce — 170 vacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme no (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENh JelaeT BHIOOp MpOBeACHUs TabopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUarOIINXCS.

COJAEP/KAHUE OBYYEHUA

11 KJIACC

Pasznesa 4. DiiekTpoaMHamMuKa.

Tema 4. Maznummnoe none.

B3anmMoselicTBre MOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM. MarHuTHOE MoOJe.
Bekrop marautHoM uHAyKUU. [[pyuHIUI Cyneprno3uiiui MarHUTHBIX 1oJied. JIMHUM MarHUTHOM
WHIYKIUU.

MarautHoe mojie TPOBOJAHHMKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKH M KPYrOBOIO
BuTKa). OmbIT Dpcrena.

Cuna Amrniepa, €€ HanpaBJIECHUE U MOTYJb.

Cuna JlopeHua, e€ HampaBieHHE M MOJYJb. JIBMKEHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

MarnuTHO€ noJie B Bemectse. @eppoMarHeTHKy, apa- U IUaMarHeTUKH.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHME MPOLECCHl: NPUMEHEHHE IOCTOSHHBIX
MarHuToOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETp, 3JIEKTPOABHUraTelb k00U, yCKOpUTENIU
3JIEMEHTapHbBIX YaCTHII.

Hemoncmpauuu.

Kaptuna nuHMII WHAYKIMM MarHUTHOTO TIOJIA TIOJIOCOBOTO H  MOJKOBOOOpPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kapruna nuHMII MarHMTHOM MHAYKUMUA TOJsS JUIMHHOTO NPsIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO ITPOBOIHUKA, KATYIIKUA C TOKOM.

B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

Habmtonenue ABMKEHUS MydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT AeHCTBUS 2MEKTPOU3ZMEPUTENBHOTO TPUOOPA MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padbomot, nPAKMUKyM.

HccnegoBanue MarHuTHOTO MOJIst HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppoMarHeTUKOB.

UccnenoBanue AeCTBUSA MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.



N3mepenue cuiibl Ammepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIBI TOKA.

Ornpenenenre MarHUTHOM MHAYKIIMM HAa OCHOBE MU3MEPEHHUSI CHIIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SBnenue snekTpoMarHuTHOM MHIYKuMU. [loTOok BekTOopa MarHuTHOM HHAYKIMH. DC
MHIYKLIWU. 3aKOH 3JeKTpoMaruuTHoi unaykiuu dapanes. Buxpesoe anexkrpuueckoe nose. Toku
dyko.

O/J1C uHAYKIUKA B TPOBOJHUKE, TBIKYIIEMCS B OJIHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

NunyktuBHOCTE. Karymka HMHIYKTHBHOCTM B LE€NM IOCTOSHHOTO TOKa. JSIBieHue
camouHykuuu. DJ1C caMOMHAYKIIUY.

DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckre ycTpoucTBa U TEXHOJIOTHYECKUE TIPOIIECChI: MHAYKIIMOHHAS TI€4b, COJICHOUI,
3aIKUTa OT JIEKTPU3AIUHU TEJ MPU JBMKEHUU B MAarHUTHOM T10JI€ 3€MJIH.

emoncmpayuu.

HaGnronenue siBieHust >eKTPOMArHUTHON WHTYKITUH.

Uccnenoanue 3aBucumocty DJ1C HHIYKIIUN OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenne MaruuTa B aTlOMUHHEBOU (MEIHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIINH.

Uccnenosanue 3apucumoctu I/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS CHJIbI TOKa B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue sBIIEHUS 3J1€KTPOMArHUTHOM MHIYKIIMH.

OnpeneneHrne HHIYKLIMHA BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sBJIEHUS CAMOUHYKIIUH.

COopka Moenu 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Pazpen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneéanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

l'apmonnueckue  kosebanus. KuHemarmyeckoe W~ JUHAMUYECKOE  OIMCAHHE.
DHepreTuyeckoe onucaHue (3aKk0H COXpaHeHUsI MEXaHUYECKOHN SHeprun ). BeIBOI TMHAMHYECKOTO
OTHCAaHUS TAPMOHUYECKUX KOJIEOAHHM U3 UX SHEPreTUYECKOT0 U KUHEMaTHYeCKOTO OMMCAHMUS.

Ammuntyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYIbI KOJIEOAHMI MCXOIHOM BEIUYUHBI C
aMIUIUTyIaMU KoJieOaHui e€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora xonebanwuii. [leproa Manbix cBOOOTHBIX KOJIeOaHUI MaTeMaTHYECKOTO
MasTHuKa. [lepros cBOOOTHBIX KOJeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTre o 3aTyxarmux konedanusx. BeinyxaeHHbIe kKoneOanus. Pesonanc. PezonancHas
KpuBas. BrnusiHue 3aTyxaHust Ha BUJI Pe30HAHCHOM KpUBOI. ABTOKOIEOaHUS.

TexHnueckre yCTpONCTBA M TEXHOJIOTMUECKHE IPOLECChl: METPOHOM, YacChl, KayelH,
MY3BIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuchk K01e0aTeIbHOTO ABMKEHUS.

Habmtoienne He3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJICOaHU I'py3a HA HUTU OT aMIUTHTY/IBI.



HccnenoBanue 3aTyxaromux KojieOaHU U 3aBUCUMOCTHU TEPHOAA CBOOOTHBIX KOJIeOaHUI
OT CONPOTHUBIICHUS.

HccnenoBanne kojeOaHW TIpy3a Ha MAacCHBHOM NpYyXHHE C LENbl0 (HOpMHUPOBaHUS
MpeJCcTaBICHUN 00 MIeaIbHOW MOJICNU TIPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHMsI SHEPTUU IIpU KosieOaHUsAX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

HaGnronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue neprosa cBOOOAHBIX KOJIEOAHNUN HUTSHOTO U IPYKUHHOT'O MasiTHUKOB.

N3ydeHnne 3aK0HOB JBMKEHUS T€Ja B X0/1€ K0oJIeOaHUM Ha ypyrom IojBece.

N3yuenune nBMKEHUS HUTSTHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXalOMINX KOeOaHUH.

HccnenoBanue BEIHYKJIECHHBIX KOJICOAHUH.

Tema 2. InexkmpomazHumnbvle Konebanus.

Konebatenpupiii kOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIC KOJIEOAHWUS B HICATLHOM
kojebatenbHOM KoHType. ®Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsdja KOHAEHCATOpa C
aMIUIUTYI0M CHJIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxauue 3JeKTPOMarHuTHble KojeOaHusi. BbIHyX/JeHHbIE AIIEKTpOMarHuUTHBIE
KoJieOaHusl.

[Tepemennblii TOK. MOIIHOCTh TMEPEMEHHOTO TOKa. AMIUIUTYAHOE M JCHCTBYIOIIECE
3HAYEHHUE CHJIbI TOKa M HaNpsHKEHUS MpU pa3aIudHol (GopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CunyconaaibHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KaTyIIKa WHIYKTUBHOCTH
B 1IN CUHYCOWJIAJIbHOTO TIEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanpupiii Tpanchopmarop. [IpousBoacTso, nepenaya U moTpedlieHUE AIIEKTPUUECKON
SHEPrUH.

DKOJIOTMYECKUE PUCKHU IPU IPOU3BOACTBE 3JIEKTpo’3HEepruu. KynbTypa HCIOIB30BAHMS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: AJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUHU JIEKTpoIepeaay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHNUS.

3aBUCHUMOCTB YaCTOThI CBOOOIHBIX KOJI€OaHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcmorpamMmbl JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarOIMUX JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHUTHOTO FeHepaTopa.

BoinyKieHHBIE CHHYCOUIATbHBIE KOJIeOaHusI.

Pesucrop, karylka HHIYKTUBHOCTU U KOHJIEHCATOP B LIENIH IEPEMEHHOTO TOKA.

Pe3oHaHc npu mociie10BaTEIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOH/JIEHCATopa.

VYcTpoiicTBO M MPUHIMIT AeHCTBUS TpaHc(hopMaTopa.

Monens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue tpanchopmaropa.



HccenenoBanue nepeMeHHOIO0 TOKA 4epe3 MOCIENOBATEIbHO COCIUHEHHBIE KOHACHCATOP,
KaTYyILIKY U PE3UCTOP.

Habnronenue 31eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmpoMazHUMHbLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHSI MX paclpocTpaHeHus. l[lomepeunble W HpoAoJIbHBIE
BoJHbIL. Ilepuon, ckopocTh pacnpocTpaHeHus U JUIMHA BOJHbBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpaKkeHHe, TPEIOMIICHUE, HHTephEepeHITHs U AU(PaKIIHSL.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsAA3HEHUE OKPYKAIOIIEH CPEBI.

DONEeKTpOMarHUTHBIE BOJHBI. YCJIOBHS W3Iy4eHHS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
OpHEHTAIIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIIEHUE, MOJIApU3alus,
uHTepdepeHus U udpaKus.

[Ilkana 3M€KTPOMArHUTHBIX BOJIH. [IprMeHEHME AJIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Pagronokamusi.

DNeKTpOMarHUTHOE 3arps3HEHNE OKPYKAroIIel CpeJibl.

Texnuueckne ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJlbHbIE WHCTPYMEHTHI,
pagap, paauoNpuEMHHUK, TeleBU30p, aHTeHHa, TtenedoH, CBY-meus, ynbTpa3BykoBas
JIMarHOCTHKA B TEXHUKE U MEIULINHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpOCTPAHEHHUE TIONIEPEYHBIX U MPOJIOIBHBIX BOJIH.

Koneouomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUI.

HaGnronenue oTpaxeHus U NPEOMIICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunn u qudpakiuy MEXaHH4eCKUX BOJIH.

AKYyCTUYECKHI PE30HaHC.

CpolicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBs3M TI'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOH M 4acTOTOM
KoJieOaHUH.

HccnenoBanue  CBOWCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTPaKEHHE, IIPEJIOMIICHHE,
noJisipusanus, 1udpakuus, MHTeppepeHLus.

OOHapyxeHue HH(PAKPACHOTO U YIbTPa(HO0IETOBOrO U3IyYSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, npaKmuKym.

N3ydeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE PACIIPOCTPAHEHHUE CBETa B OJHOPOIHOM cpexe. Jlyu ceera. Touyeunsii
HCTOYHUK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpaxkeHHMs cBeTa. IlocTpoeHune n300pa’keHU B IJIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenne cBera. 3akoOHBI MpeJOMJIEHHS cBeTa. AOCOJIOTHBIA  IOKa3aTelb
npenomwsieHnss. OTHOCHUTENBHBIN IOKa3aTeab NpenoMiieHus. IIoCTOSIHCTBO 4YacTOTHI CBETa H
COOTHOILIEHHUE JUIMH BOJH IIPU MEPEX0JI€ MOHOXPOMATHYECKOIO CBETA Yepe3 TpaHUIly pasfelia
JBYX ONTHUYECKUX CPENL.



Xon myueit B mpusme. ucnepeus csera. CiioxHblil cocTaB Oenoro cBera. L[Ber.

[Tonnoe BHyTpeHHEE OTpakeHue. [IpenenbHbIi yroJl IOJIHOr0 BHYTPEHHETO OTPaKEHMUS.

CoOuparomue M paccewBaromue JHUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKAasi CHUJIa TOHKOM JMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS TOHKOH clepudeckoit
JIMH3BI OT €€ FeOMETPUH U OTHOCUTEJILHOTO MOKa3aTessl IPeJIoMIICHUSI.

@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIUH30H.

Xoa Jtyya, IPOIIEAIET0 JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ IJIJaBHOM ONTHYECKON OCH.
[TocTpoenue n300pa>keHMiA TOUYKU B OTPe3Ka MPSMON B COOMPAIOIINX U PACCEUBAOLINX JIMH3AX U
UX CUCTEMaX.

Ontuueckue mpudopsl. Paspemnraromas criocodHocTs. [71a3 Kak onTHYeckas cucrema.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas omntuka. WHtepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaO0JII0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(QEPEHLIMOHHON KapTHHE OT JIBYX KOI'€pEHTHBIX
UCTOYHUKOB. [IprMeps! kiaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakumst cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckne ycTpoCTBA M TEXHOJOTMUYECKHE TPOIECCHl: OYKH, JIyNa, MEepHCKOI,
(doToanmapar, MUKpOCKOII, MPOEKIIMOHHBIH anmapar, IpoCBETIIEHNE ONTUKH, BOJIOKOHHAs ONITHKA,
TU(paKIHOHHAs PEeIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Ha6nrogenue momHOro BHYTPEHHETO OTpaykeHus. MoJellb CBETOBO/1A.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 MIOCKONAPAIUIETbHYIO IUIACTUHY U IPU3MY.

HccnenoBanne cBONWCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHiium crera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Hab6nronenue qudpakium cBerta.

N3yuenne nudpakiiuOHHON PEIIETKH.

Habmonenue nudpakiunoHHOrO CriekTpa.

Habmronenue nucnepcun cBera.

Habmonenue nonspusauu cBera.

[IpuMeHeHne noassporuI0B i U3yUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyM.

N3mepenune nokasaresis MpeIoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PacCTOSIHUSI OT BEIECTBA (HA MPUMEPE KUIKUX
JUH3).

N3mepeHne GOKyCHOTO pacCTOSTHUS pacCeUBarOIINX JIMH3.

[Tomy4yeHne n300pa>keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[Tomy4yenne n300pa>keHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CHCTEM.

Habnronenue nudpakunu, HHTEpPEpeHLINH U MOJSPU3ALUU CBETA.

W3ydeHne nossipusannu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue naTephepeHIny Ja3epHOro U3IyYeHUs Ha IBYX LIEIIsX.



Habmonenue aucrepcum.

Habmonenue u iccnenoBanre AUQPPaKIHOHHOTO CIIEKTpA.

H3mepenue JiHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa U3Ty4eHHs CBETOIMO/a IIPH OMOIIHU TU(PAKIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

['paHnuBl MPUMEHMMOCTH KJIACCHMYECKOW MexaHuKu. [locTynaTel cnenuanbHOM Teopuu
OTHOCUTEJIHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBan.  [IpeoOpasoBanus  JlopeHua.  Ycinosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM U COKpallleHHE
JUIVHBI.

DHeprus U UMIYJbC PEIITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENIITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCH: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnueckui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PESITUBUCTCKUX 4YacTHI] (10 ¢ororpadusiM TPEKOB
3apsKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pasznen 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHo-6071H080u 0yaiu3m.

PaBHOBecHOE TemoBOE W3NMydeHHE (M3NydeHHE aOCOJIIOTHO 4YEPHOTO Tejia). 3aKoH
cMmemenus: Buna. ['munoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYITHC (OTOHA.

dotoadpdext. OnbiTer A. I'. CtoneroBa. 3akoHbl poTtodddekra. YpaBHeHHUE DUHIITECHHA
st potorddexra. «KpacHas rpanuiay dhortodrddexra.

JlaBnenue cBera (B YacTHOCTH, MJAaBJIGHWE CBeTa Ha aOCOJIIOTHO MOTJIOMIAIOUIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocth). OnbiTel [1. H. JIebenena.

BonnoBsie cBoiictBa wactuil. Bosubel ae bpoitns. Jlnuna BoiHbl ae bpoitsist u pazmepsl
o0JacTu JOKanu3aluu ABIKYIIEcs yacTulpl. KopmyckynsapHo-BosHOBOM Ayanusm. Judpakius
AJIEKTPOHOB Ha KpUCTAJLIaX.

Crnennduka usmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenéHHocTei [ elizenoepra.

Texuuueckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
(boTOIATUUK, TYHHEIBHBIA MUKPOCKOIL, COJTHEUHAs OaTtapesi, CBETOUO/I.

Hemoncmpauuu.

@013 PeKT Ha YCTAHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (GoTodPdekTa.

HccnenoBanue 3aBUCUMOCTH COTPOTUBIICHUS TTOJTYIIPOBOJHUKOB OT OCBEHIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue oTopesucropa.

N3mepenne noctosinHo# Ilnanka Ha ocHOBe HccienoBaHus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSKEHHUS.

Tema 2. @usuka amoma.

OmnbITHI IO MCCIIEIOBaHMIO CTpoeHus aToma. [lnanerapHast mosens atoma Pesepdopaa.

IMoctynatel bopa. M3nydyenue u norsiomieHne (OTOHOB MPH MEPEXOJe aroMa C OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOu.



Bunel criektpoB. CiekTp ypoBHEHN 3HEPTUM aTOMa BOAOPOA.

CroHTaHHOE U BBIHYXACHHOE U3TydeHue ceera. Jlasep.

TexHuueckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: CIEKTPAJIbHBIA AaHAIIU3
(ciekTpockom), Ja3ep, KBAaHTOBBIM KOMIIBIOTEDP.

Jemoncmpayuu.

Mogens omnbita Pezepdopaa.

Habntoienue nuHelyaTbIX ClIEKTPOB.

YCTpOUCTBO U IEHCTBHE CUETYMKA HOHU3UPYIOIINX YACTHLL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HaGnronenue nuHeiyaToro crexrpa.

HccnenoBanue crnekTpa pa3pesKeHHOr0 aTOMapHOTO BOAOPOJa U MU3MEPEHUE MOCTOSTHHOU
PunGepra.

Tema 3. Qusuxa amomHo20 A0pa u I1EMEHMAPHBIX YACMUY,

Hyxnonnas moznens sanpa ['eiizenoepra—Banenko. 3apsia siapa. MaccoBoe 4mciio sijpa.
H3oTomsI.

PannoaxktuBHOCTE. Asba-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3ITy4yeHue.

3akOH paJuoOaKTUBHOIO pacnaaa. PaauoakTtuBHbE u30TONBI B mpupone. CBoiicTBa
MOHU3UPYIOIIETO U3TydeHus. BiusHue paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
don uznmyuenus. JJozumerpus.

DHeprus CBS31 HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sapa.

SAnepubie peaknuu. Jlenenue wu cuHTe3 sxep. SnmepHbie peakTophl. [IpoGiembl
YOPABISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCHeKThl pPAa3BUTHS  SACPHOMU
SHEPreTHUKHU.

Mertoas! perucTpalyy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHL.

@yH1aMeHTaNIbHbIE B3auMOJACUCTBUSA. bapnonsl, Me30HbI U sentoHsl. [IpencraBinenue o
CrannapTHoil Mosienu. KBapK-ritooHHas MOJEIb apOHOB.

®usuka 3a npegenamu CtangapTHoi Moaenu. TémHas Matepust U TEMHasE SHEPTHUsL.

EnunctBo usznueckoil KapTUHBI MUpA.

TexHnueckne ycTpoWCTBa M TEXHOJIOIMYECKHE MPOLECCHl: JO3UMETpP, Kamepa Buibcona,
SJIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aToMHas ©OoM0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue TpekoB 4acTHIL (11O TOTOBBIM (oTOrpadusim).

HccnenoBanue paauoakTUBHOTO (hoHA ¢ UCHIOIB30BAHUEM J03UMETPA.

N3ydenue normnomieHus: 6eTa-4acTull aTFOMUHHEM.

Pazgen 8. DiieMeHTBI ACTPOHOMHUHM M ACTPOQHU3HUKH.

Oranel pa3BuTus actpoHomui. IIpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIbI KOCMUUYECKHX OOBEKTOB.

MeTtonpl acTpOHOMHYECKHMX uccienoBaHuil. COBpEMEHHBIE ONTHYECKUE TEJECKOIIBI,
panuoTenecKonsl, BHeaTMoc(hepHas aCTpOHOMUSL.

Bup 3Bé3nH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IUIAHETHI, UX BUANMOE JBHKEHUE.

Conneunas cucrema.

Connue. ConHeunas akTUBHOCTb. MicTounuk sHeprun CosHIa U 3BE31.



3BE3/1b1, UX OCHOBHBIEC XapaKTEPUCTUKHU. J[MarpaMmMa «CeKTpaIbHbIM KJIACC — CBETUMOCTbBY.
3BE3/1bI M1aBHOM MOCIIEIOBATEIBLHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDY ISl 3BE3]] TJIABHOM
IocJie0BaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoOBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJitonu CoJlHLIa ¥ 3BE3/1. DTambl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B I'anaktuke. Turbl
rajiakTuk. PajnoranakTuku u kBa3apsl. YEpHbIE AbIPHI B Spax ralakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pa3beranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnple npoOieMbl acTpOHOMUH.

Yuenuueckue nabniooenus.

Habmtonenus 38€31H0r0 HeOGa HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIJIOKEHUH JUTsI OTIpEIeTICHUS TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J]aTy: OCHOBHbIE
co3Be3iusi CeBepHOTo MOyIIapHsl U SIPKUE 3BE3bI.

Habmronenus B Teneckon JIyHsl, IUIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uyecKnil MPaAKTUKYM.

CriocoObl n3Mepenust (U3MUECKUX BEIHUUH C HCIOIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX
W3MEpUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  H3MepeHud  Qusmyeckux BeauuuH. OIleHKka TpaHUIll
ITOIPEITHOCTEN.

[IpoBenenre KOCBEHHBIX H3MEPEHUH, UCCIICIOBAHNN 3aBUCUMOCTEN (DM3HMUECKUX BETUYWH,
MPOBEpKa MPEJIOKEHHBIX TUIOTe3 (BHIOOpP M3 paboT, ONMMCAHHBIX B TEMATHYECKUX pazJienax
«YUEeHUUYECKUI SKCTIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM)).

O6o0maronee NnoBTOpeHueE.

O6o0menne W cucTeMaTH3alUsl COJEepKaHUs  pa3aeroB Kypca «MexaHHKay,
«MounekynspHas (U3MKa U TEPMOIUHAMHKAY, «IDJIEKTpoauHaMmuKay, «KoneGaHus U BOJHBIY,
«OCHOBBI CIlEUMANTBHONW TEOPUHU OTHOCHUTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBHON U
3THYECKOH cepax IesTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U ACTPOHOMHUU B COBPEMEHHOM
HAay4yHOM KapTHHE MHpa, 3HaYCHHE OIMCATENIbHOM, CUCTeMaTU3HpYIOleH, 00BICHUTEIBHON U
MIPOTHOCTUYECKOW (PYHKUUN (PU3NUECKON TeopuH, poib (HU3HUEcKOd Teopuu B (HOPMHUPOBAHUU
MIpeJICTaBICHU 0 (PU3UYECKOI KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001IEM Psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce ocyiiecTBiseTcss ¢ yuéTom
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Mesicnpeomemmnovie NOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBJICHHE, HAy4HbIM (akT, rumotesa, (uznyeckas BeTUYMHA, 3aKOH, TEOpHs, HaOIIOAEHuE,
9KCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTENBHbIE
npubopsl, nudposas sadoparopusi.

Mamemamuka: penieHre cucTeMbl ypaBHeHUi. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO. BeKTopbl M uX
MIPOEKIMH HAa OCH KOOPJHMHAT, CIIOKEHHE BEKTOpOB. IIpou3BOJHBIE 3lIEMEHTApHBIX (DYHKLHUH.
[Tpu3Haku moo0us TPEYTrONBHUKOB, ONpeAeIeHNE TUIOMAAN TUIOCKUX (GUTyp U 00bEMa Tell.



Buonozus: >nekrpudecKue IBJICHUS B )KUBOU MPUPOJIE, KOJIeOaTeIbHbIC IBUKEHUS B )KUBO
IPUPOJE, SKOJIOTUYECKHE PHUCKH TIPU MPOHU3BOJCTBE DIEKTPOIHEPTUH, 3SIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpelbl, YIbTPa3BYKOBas JUArHOCTUKA B MEIUIIMHE, ONTUYECKUE
SIBJICHUSI B )KUBOW MPUPOJE.

Xumun: CTPOCHHE aTOMOB M MOJEKYN, KPHUCTAUTMUYECKasl CTPYKTypa TBEPIBIX TeII,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAIUTMUECKOHN PEIIETKH, CIIEKTPAIBHBIN aHAU3.

T'eozpaghus: mMarHuTHBIC TIOJMIOCA 3E€MJIH, 3aJICKH MArHUTHBIX Py, (oTochéMKa 3eMHOMN
MMOBEPXHOCTH, cercMorpad.

Texnonozcusa: npuMeHEHNE MMOCTOSIHHBIX MarHUTOB, AJIEKTPOMArHUTOB, JIEKTPOIBUTATENH
SAxobu, TeHepaTOp TIEPEeMEHHOTO TOKAa, WHIYKIIMOHHAS I€Yb, JIMHUW JJICKTpoIepenad,
AIIEKTPOJBHUTATENb, panap, paAUuONpPUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meus,
VIIbTPa3BYKOBash JUArHOCTHKA B TEXHWKE, IMPOSKIIMOHHBIA armapar, BOJIOKOHHAs OITHKA,
COJITHEYHas Oarapesi, CIyTHUKOBBIC TIPUEMHUKH, SIIEPHAS SJHEPTETUKA U YKOJIOTHYECKHAE ACTICKThHI
€€ pa3BUTHSL.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJabTaThl OCBOSHHs ydeOHOTO TipeameTra «Du3uKay ITOJKHBI OTPaXaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YJaroNIuXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAAULMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

rpakKIaHCKOr0 BOCTIMTAHMSA:
¢ chopMUPOBAHHOCTh TPAKIAHCKOW MO3ULIMK OOydYarollerocs Kak aKTHUBHOIO H
OTBETCTBEHHOT'0 4JIeHa POCCHICKOT0 OOIIECTBA;
® [PUHATHE TPAJAULUOHHBIX OOIIEUETIOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPATUYECKUX
LICHHOCTEH;

® TOTOBHOCTbh BECTH COBMECTHYIO AEATEIbHOCTh B MHTEpECAaX I'PakJIaHCKOTo OOIIecTBa,

y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIiy;

® yMEHHE B3aMMOJCICTBOBATh C COLIMATBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX

(GYHKIUSAMHY ¥ Ha3HAUYCHUEM;
® TOTOBHOCTHb K TYMaHUTApPHOU U BOJOHTEPCKOM IEATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
e chOpPMHUPOBAHHOCTb POCCUHUCKON IpakIaHCKOW UAEHTUYHOCTH, MaTPUOTU3MA;
® [ICHHOCTHOE OTHOIIEHHE K rOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHUCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
¢ chOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJICHNUS;
e CrI0cOOHOCTH OLIEHUBATh CUTYAIHIO U IPUHUMATh OCO3HAHHBIE PEILICHHS], OPUEHTHPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B IEATEILHOCTH YIEHOTO;
® OCO3HaHME JMYHOTO BKJaJa B MOCTPOECHUE YCTOMUUBOTO OYyAYyILEro.



3CTeTHYEeCKOr0 BOCIIMTAHMSA:
® DOCTETMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYLIETO (PU3MUECKON HAYKE.
TPYAOBOI0 BOCIIMTAHMA:
® UHTEpeC K pa3nyHbIM chepam NpoPecCUOHATbHON JESITENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOHN M TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD Oymymiei
npodeccun U peaim30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;
® TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00IacTH (DPU3HUKH Ha
MPOTSHKEHUH BCEH )KU3HU.
JKO0JIOTHYEeCKOr0 BOCIIMTAHMUSA:
¢ c(hopMUPOBAHHOCTh SKOJIOTMYECKON KYyJIbTYphl, OCO3HAHHE TIJI00AJIBHOTO XapakTepa
9KOJIOTMUECKUX MPoOIIeM;
® [UJJAHUPOBAHUE U OCYLIECTBJIEHUE JIEUCTBUI B OKPYKAIOUIEH CpEJe HAa OCHOBE 3HAHUS
LeJIed yCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA;
® pacIIMpeHHe ONbITa JAEATEIbHOCTU D3KOJOTHYECKOW HANpaBIEHHOCTH Ha OCHOBE
HMMEIOIIUXCS 3HAHUN 10 (PU3HKE.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
e c(hopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BuTUs HU3NUECKON HAYKH;
® 0CO3HaHHE I[IEHHOCTH HAaY4YHOH JesITeNbHOCTH, T'OTOBHOCTh B IpOLIECCE H3YyYEHUs
GU3MKN  OCYIIECTBIATH  MPOEKTHYI0 U HCCIEJOBATENbCKYIO  JEATEIbHOCTb
WHAWBUYaJIbHO U B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Ba3oBble JJornueckue neiicTBu:
® CaMOCTOSTENIbHO (DOpPMYIUPOBATh M aKTYaIM3UPOBATHh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;
®  OIpEaeNAaTh LENU IeATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX JTOCTHKCHUS,
® BBIABIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B pacCMaTPUBAEMBIX (PU3NUYECKUX
SIBJICHUSAX,
e paspabaTeiBaTh IUIAH pEHICHUS MPoOIeMbl C y4&€TOM aHanmM3a HUMEIOUIUXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEIAM,
OIICHUBATh PUCKH MOCIEACTBUMN ACSITEILHOCTH;
® KOOPJMHUPOBATH U BBHIMOJHATH PabOTy B YCIOBHUSIX PEaTbHOTO, BHPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
e pa3BHBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.
ba3oBble ncciaenoBareibCKHue 1eiCTBHS.
® BIIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHITUAMHA U METOJAaMU (U3UUYECKOM
HayKu;
® BIIAJICTh HaBBIKAMHU y4eOHO-UCCIIEOBATEILCKON U IPOEKTHOM JIEATEIHHOCTH B 00JIaCTH
(U3HMKHN, CIMOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOWCKY METOJIOB



pemieHus 3aaad  (U3HUYECKOTO COJCPIKAHUS, NPHUMEHEHHUIO pPa3lIMYHBIX METOJIOB
MO3HAHUS;

BJIQJIETh BUJAMU JIEATEILHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALHH,
PeoOPa30BAHMIO ¥ MPUMEHEHHIO B PA3IMYHBIX YI4EOHBIX CUTYAIUSX, B TOM YHCIIE TIPU
CO3J[aHUH Y4EOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISBJISITH NPUYMHHO-CIICACTBEHHBIC CBSI3U M AaKTYaJU3UpPOBATh 3aJlady, BBIJIBUTAThH
TUTIOTE3Y €€ PeIlIeHUs], HAXOUTh apTYMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

AQHAJIM3UPOBATh TOJIYUCHHBIE B XOJE pEUICHUs 3a/ladyd pPEe3yJbTaTbl, KPUTHUYECKU
OIIEHUBATDH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;
CTaBUTh U POPMYIHUPOBATH COOCTBEHHBIC 3a]]a4K B 00pa30BaTEIbHOM JEATEILHOCTH, B
TOM YHCJIE TIPU U3YUCHUH (PUBHKH;

JaBaTh OIEHKY HOBBIM CHUTYaIlMsM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEICATEILHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEIJIaraTh OPUTHHAIBHBIE TIOIXO0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIUE AThbTEPHATUBHBIC PEIICHUSI.

Patora ¢ undopmanmeii:

BJIaJICTh HABBIKAMH TIOJTyYCHHS HHPOPMAITNN (PHU3UUECKOTO COACPKAHMSI U3 HCTOUHHUKOB
pPa3HBIX THIIOB, CAMOCTOSTEIIBHO OCYIIECTBIISATH IOWCK, aHAJIN3, CHCTEMAaTH3AIMI0 U
WHTEPIPETAINIO HHPOPMAIHK Pa3INIHbIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIHH;

HCII0JIb30BaTh CPEJICTBA WH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pPEIICHHH KOTHHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHHM3al[MOHHBIX 3a7ad ¢
coOmoneHueM TpeOOBaHM ADPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBBIX MW OITHYCCKUX HOPM, HOPM HH(POPMAITMOHHOM
0€e30I1aCHOCTH;

Co3/7aBaTh TEKCTHl (DU3MUYECKOTO COJICP)KAaHUSA B pPa3jIMYHBIX (opmarax ¢ y4éToMm
Ha3HaYeHUs MH(OOPMALMKA M IICJICBOH ayJUTOPUH, BBIOMpas ONTHMAIbHYIO (HOpMY
MIPEJICTABJICHHS M BU3yaTH3al[|H.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

OCYILECTBIIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOH /1€ TENBHOCTH;
pacro3HaBaTh NMPEANOChUIKA KOH(DIMKTHBIX CUTYAllMH U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJIb30BAHHEM S3bIKOBBIX
CPEACTB;

[IOHMMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHUyalIbHOMN paboThI;
BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JAECHCTBUH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)I0T0 4jeHa KOJUIEKTHBA;

[IPUHUMATh LIEJIM COBMECTHOW JEATENBHOCTH, OPraHU30BbIBaTh U KOOPIUHUPOBATh
JNEUCTBUS TO €€ NOCTW)KEHHIO: COCTAaBJIATH IUIAH JEHCTBUM, PacCIpelNeNsTh pPOJIA C
y4€TOM MHEHUH Y4aCTHUKOB, 0OCYX/1aTh pe3yabTaThl COBMECTHOM paboThI;

OILICHUBATh KadyeCTBO CBOEro0 BKJIaJa M KaXJOro Yy4acTHUKAa KOMAaHJIbl B OOMIUI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIMU HOBU3HBI, OPUTMHAILHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;



OCYIICCTBJIATL IMO3UTHUBHOC CTPATCIHMYCCKOC IIOBCACHUC B PA3JIMUYHBIX CUTyallUAX,
IPpOSABJIATH TBOPYCCTBO U B006pa)KeHI/I€, OBITH WHHUIIMATUBHBIM.

PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC y'{eﬁnble JeCcTBUA
CaMoopraHmauuﬂ:

CaMOCTOSITEIIBHO OCYIIECTBIISATh TIO3HABATENBHYIO JIETEIBLHOCTh B 00JacTH (DPU3UKH U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTaBUTH U ()OPMYIMPOBATH COOCTBEHHBIE 32/1a4H;
CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs! pacuETHBIX U KAU€CTBEHHBIX 3ajay, IJaH
BBITIOJTHEHUS MIPAKTHYECKOW pabOTHl C y4ETOM HMMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BbIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO M TIPOSBICHUIO JPYIULIMM B 00JacTH (DUBUKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBBI B JCATCIbHOCTh, OUCHHUBATDh
COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJIAJA€Th HaBbIKaMH MO3HaBaTEeIbHOU pe(bneKch KaKk OCO3HaHUA COBCPIIACMBIX
JIEUCTBUN U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

WCIO0JIb30BaTh MPUEMBI peiieKCHH I OLIEHKH CUTYalllU, BEIOOPa BEPHOTO PEIICHNUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUYKEHUIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;
MIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B mpouecce AOCTHKECHUSA JIMYHOCTHBIX PE3YILTATOB OCBOCHHA IIPOrpaMMbl I10 (1)I/ISI/IKC JJIA

YpOBHSA cpeliHero o0riero oopazoBaHusi y oOy4arouuxcs COBEPIICHCTBYETCS AMOIMOHATbHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HaHusd, BKIHOYAarOIIECro CIIOCOOHOCTh MOHHUMATh CBOE OMOIMOHAJIBHOC
COCTOAHUEC, BUIACTDb HAITPABJICHHUA PA3BUTHUA COOCTBEHHOM SMOITUOHATBLHOU C(I)epbl, OBITH
YBCPCHHBIM B ce6e;

CaMOpCTYJIIMPOBAHU, BKJIIOYArOmMECro CaAMOKOHTPOJIb, YMCHHUC IMPpUHHUMATb
OTBETCTBEHHOCTH 3a CBOE IIOBCICHUC, CIIOCOOHOCTD AJalITUPOBATHCA K OMOLIMOHAJIbHBIM
HU3MCHCHHAM U IIPOSABIIATH I’ I/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHCﬁ MOTHBAILIUH, BKJTIOYAIOIIEH CTPEMIJICHUC K NOCTWIKXCHUIO LCIIU U YCIIEXY,
ONTUMU3M, NTHUIITUATUBHOCTL, YMCHUC ,I[CI\/’ICTBOBaTB, HCXOJA U3 CBOUX BO3M0)KHOCTCI\/’I;
OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHUMATH OMOIUOHAJIIBHOC COCTOSAHUC APYI'UX,
YUYUTBIBATE C€ro IpU OCYHICCTBIICHUU O6H.[CHI/I}I, CIIOCOOHOCTh K COYYBCTBHIO U
COIICPECIKNBAHULO,

CONMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTpanBaTb OTHOLICHUA C
ApYruMHu JIFOAbMU, 33.60TI/ITBCH, MMPOSBJIATL HHTCPECC U pa3peilaTh KOH(I)JII/IKTBI.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 11 knacce npenMeTHBIE Pe3yabTaThl Ha YrIyOJEHHOM YPOBHE TOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

MOHUMATh pOJIb (U3MKK B HSKOHOMHUYECKOH, TEXHOJOTHYECKOW, COLHATBHOU U
ATHYECKOU cepax NesITeTbHOCTH YEIIOBEKa, POJb M MECTO (PH3UKH B COBPEMEHHOM
Hay4yHOU KapTUHE MUpa, pOJib aCTPOHOMMHU B MPAKTUYECKOU /I€ATEIHHOCTH YEJIOBEKA U
JaJbHENIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTUM,  3HAUEHHE  OIMCATENIbHOM,
CHCTEMaTH3UPYIOUIeH, OOBSICHUTENBHOW M MPOTHOCTHYECKON (yHKIM (U3nIecKoit
TEOPUU — 3IIEKTPOJAUHAMUKH, CHEIUAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
¢bu3uKky, poiab GU3NIECKON Teopuu B (GOPMHUPOBAHUM MPEICTABICHUN O (HU3NUIECKOM
KapTUHE MHpa, MeCTO (U3NYECKOM KapTHUHBI MHpa B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHbIX MIPEACTABICHUI O IPUPO/IE;

pasnuyath yCIOBHUS MPUMEHUMOCTH MoJiesiel (pU3UUecKuX Tel U MPOLEeCCOB (SBJIEHUI):
OJIHOPOJHOE DJEKTPUUECKOE M OJHOPOJHOE MAarHWTHOE TIO0Ji, TapMOHUYECKHE
KojeOaHus, MaTeMaTHMYeCKUd MasATHUK, UJCAJIbHBIH TNPYXKUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€AIbHBIN KOJIeOaTEeNbHbIM KOHTYpP, TOHKas JMH3a, MOJeNei
aToMa, aTOMHOTO si/ipa U KBAHTOBOM MO/IEJIN CBETA;

paznuuaTh ycnoBus (TpaHHIBl, OOJACTH) NPUMEHHMOCTH (PU3UYECKUX 3aKOHOB,
MOHMMAaTh BCeOOIUH XapakTep (QyHIaMEHTAJbHBIX 3aKOHOB M OrPaHMYEHHOCTH
HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHHS, UCHOJB3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHBI DSJEKTPOAVMHAMUKA M CHEUUAIbHOM TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsia, cuiia AmIiiepa, cuia
Jlopenuia, 3aKkOH »BJIEKTPOMArHUTHOW WHAYKIMHU, mpaBwio Jlenma, cBsizp IJ(C
CaMOMHJIYKIIMH B 3JIEMEHTE AIEKTPUUECKOM LEMH CO CKOPOCTHIO U3MEHEHMS CUIIbI TOKA,
MOCTYJIAThI CTICIIHATBHOW TEOPUH OTHOCUTEIBPHOCTH DWHINTEHHA);

aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHMUS, UCIIOJIb3Ys MMOJOKEHUS
KBaHTOBOW ¢u3uku (ypaBHeHHE OWHITeHHA i (oToddderra, mepBblii U BTOPOU
nocTynatel bopa, mpuHIMII cOOTHOIIEHUs HeomnpeaenéHHocTel ['eilzenbepra, 3aKOHbI
COXpaHEHUs 3aps0BOT0 U MAaCCOBOI'O UMCET U SHEPIUU B SAEPHBIX PEAKIUAX, 3aKOH
PaZAMoOaKTUBHOTO pacraja);

OTHCHIBATh (PU3MUECKUE MPOIIECCHI U SIBICHUS, UCIOJIb3YS BETUYUHBI: HAMPSKEHHOCTh
3NEKTPUYECKOTO MOJIsA, IOTEHIMAN 3JIEKTPOCTATUUECKOTO OJISI, PAa3HOCTh MOTEHIMAJIOB,
3NEKTPOJBIKYIIAS CHJIA, WHAYKLIHMS MarHUTHOTO IIOJIS, MarHUTHBIM MOTOK, cuja
Amriepa, MHIYKTHUBHOCTb, SJIEKTPOABHXKYIIAs CUJAa CAMOMHAYKUUHU, SHEPrus
MAarHUTHOTO MOJISI IPOBOJHUKA C TOKOM, PEITUBUCTCKUN UMITYJIbC, MOJIHAS SHEPIHUS,
SHEPrusi MOKOs CBOOOJAHOMN YaCTHUIIbI, JHEPTUs U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U
3apsy siipa, SHEPrus CBA3M 41pa;

OOBSICHATh OCOOEHHOCTH TMPOTEKaHWsI (PU3MYECKUX SBJICHUH: HIEKTPOMarHUTHas
WHAYKIMS, CAMOUHAYKIIHS, Pe30HaHC, MHTeppepeHLIns BOJIH, AU(paKius, qucrepcus,
MI0JIHOE BHYTPEHHEE OTpaXkeHHe, poTouekTpuueckuii agpdext (porosddexr), anbda- u
Oerta-pacnajpl sep, raMMa-u3iydeHue sjep, Gpu3nyeckue MPUHLMUIBI CIIEKTPaIbHOTO
aHanu3a ¥ paboThI J1a3epa;

OTIPEJEIATh HANPAaBJIECHUE MHIYKIMM MAarHUTHOIO IOJI IPOBOAHMKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHna;



CTpOUTh M300paKEeHHE, CO3/1aBaeMOe€ TIUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTePUCTUKH;

MIPUMEHSATh OCHOBOIIOJIAralIIUe aCTPOHOMHUYECKUE TOHATUS, TEOPUU U 3AKOHBI JIs
aHaJIM3a U 00BSICHEHHS (PU3UIECKHX MPOIIECCOB, POUCXOAIINX B 3BE3/1aX, B 3BE3THBIX
CHUCTEMax, B MEXTaJIAKTHUYECKOUN cpejie; ABUKEHUSI HEOSCHBIX TeJ, SBOJIOLMU 3BE3M U
Bcemennoii;

MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIWYUH C HCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHHM, IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI
MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHAEC TpapUKOB € y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH HM3MEpeHuM, JeiaTh BBIBOJABI IO  pe3yjibTaTaM
HCCIICOBAHHUS;

MPOBOJIUTh KOCBEHHBIC WU3MEpPEHUsS (PU3UYECKUX BEIWYUH, MPU ITOM BHIOMPATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OILIEHUBATh aOCOJIIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MIPOBOJIUTH OTIBITHI IO MPOBEPKE MPEII0KEHHON TUITOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTU3UPOBATH MOJTYICHHBIC PE3YIIbTATH U
JIeNaTh BBIBOJI O CTATyCe MPEAI0KEHHOU TUTIOTE3HI,

OTIMCBIBATh METO/IBI TIOJyYEHHUS HAYIHBIX aCTPOHOMUYECKUX 3HAHHM;

coOmo1aTh MpaBwiia 0€30MaCHOTO TPy/a MPU MPOBEIECHUN HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM M MPOEKTHOMN
NESITETHHOCTH C HCIOJB30BAHMEM W3MEPUTEIBHBIX YCTPOWCTB W JIaOOPaTOPHOTO
000pyI0BaHUS;

pemiaTh pacy€THBIC 3a]]a4H C IBHO 33JJAaHHOM 1 HESIBHO 3aJIaHHON (PM3MYECKON MOACIBIO:
Ha OCHOBAaHWHM aHalM3a YCIOBHUsI BHIOMpATh (U3WYECKHE MOJCIH, OTBEUYAOIIHE
TpeOOBaHUAM 3a7aud, TPUMEHITH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJIAThI
(hMBUYECKUX TCOPUM MPU UCIIOIH30BAHUHM MAaTEMaTHYECKUX METOJOB PEIICHUs 3aiad,
MPOBOJIUTH PACYETHI HA OCHOBAHUH UMEIOIIMXCS JAHHBIX, aHATM3UPOBATH PE3yJIbTAThl U
KOPPEKTUPOBATH METOJIbl PEUICHUSI C YIYETOM MOJTYUYECHHBIX PE3YIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIe MPUMEHEHHS 3HAHUN M3 Pa3HBIX Pa3/IeiioB
Kypca (M3UKHM, a TaKK€ HMHTErpalliy 3HAHWM W3 APYTUX IPEAMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYXJIECHHUM € OMOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCIIOJIb30BaTh TCOPETUUCCKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX IPUHIIAIIOB paOOThHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMUECKUX MPOIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIEr0 MHpAa, B pPa3BUTHE TEXHUKU U
TEXHOJIOT UM,

aHAJIM3UPOBAaTh U  OLIGHUBATh TOCJIEICTBUS OBITOBOM U  MPOU3BOJACTBEHHOMN
NeSITEIHHOCTH YEeNOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TMpOLlecCaMH, C TO3UIUI
9KOJIOTHYECKOU 0E30ITaCHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJIOTHH [Tl TalbHEHIIero pa3BUTHS YEI0BEUECKOTO O0IIEeCTBa;

MPUMEHSTH pa3IndHbIe CIOCOOBI PabOTHI ¢ MH(popMaIueil (GU3MIECKOTO COJIEPIKAHUS C
WCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TpPU ITOM
WCIOJIb30BaTh COBpEeMEHHbIe MH(POPMAITMOHHBIE TEXHOJIOTHH I IOUCKA, IepepaboTKu



U TIpebsBICHUS yUeOHOM M HAayYHO-TIOMYJSAPHON MHPOPMALIUHY, CTPYKTYPUPOBAHUS U
MHTEepHpeTanuu UHGOPMAINH, MOJTYYCHHON U3 Pa3IMYHBIX MUCTOYHHKOB, KPUTHUYECKU
aHAJTM3UPOBATh IMOJIy4aeMyl0 MH(POpPMAIMIO U OLIEHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE MMEIOIINXCS 3HaHUH, TaK ¥ Ha OCHOBE aHaJIM3a HCTOYHUKA HH(popMaIumy;
MPOSIBJIATh  OPraHMU3AlMOHHBIE M  II03HABATEJIbHBIE YMEHMSI CaMOCTOSATEIbHOIO
npuoOpeTeHus HOBBIX 3HAHWH B TMPOIECCE BBINIOJIHEHUS TPOEKTHBIX W Yy4eOHO-
HCCIIeI0BATENILCKUX PadoT;

paboTaTh B IpyNIE C HCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX POJIEH, IIAHUPOBATH
paboTy Tpymmbl, palUOHAJIBHO PpaCHpenessITh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYyalUsiX, a/IcKBaTHO OLIEHHWBATh BKJIAJ KaXXJOI'0 U3 YYaCTHUKOB IPYIIIIbI B PELLICHUE
paccMaTpuBaeMoi MpoOIeMbl;

MpOSIBJIATH MOTHMBAallMIO K Oyaymed npoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTIM (DPU3UKO-TEXHHUECKOTO TIPO(UIIsL.



11 KJIACC

KoanyecrBo 3
Ne i/ HaunmeHnoBanue pa3aejioB ¥ TeM NIPOrpaMMbl JacoB AEKTPOHHEIC (IPPOBLIC)
o0pa3oBaTe/bHbIEe pecypchl
Bcero
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnauTHO€E 1IoJ1e 14
1.2 DNeKTpOMarHuTHAsE MHAYKLNS 13
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
2.3 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 10
24 OnTHka 25
Hroro mo pazgeny 60
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 Ocnosst CTO 5
Utoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOTHOBOM gyanu3m 15
4.2 ®duznka aToma
4.3 ®du3rKa aTOMHOTO S7pa U IIEMEHTAPHBIX YaCTHI]
Hroro no paszneny 25




Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHHU U acTPO(PU3UKU 12
Hroro no pazgeny 12
Paszea 6. ®PUSHMUECKHWI MPAKTUKYM

6.1 Ouznyeckuil NpakTUKyM 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE

Cucrematu3zanusi 1 0000IIeHNE TPEIMETHOTO COJICPIKAHUS B OTIBITA
7.1 NeSITeNIbHOCTH, TPUOOPETEHHOTO MPH U3ydeHuu Kypca pusuku 10 — 11 15
KJIacCOB
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170




11 KJIACC

KoanyecTBo
Nem/m | Tema ypoka YACOB DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypcChl
Bcero

1 B3aumMoieiicTBr€E MOCTOSTHHBIX MarHUTOB M MIPOBOJAHUKOB C TOKOM. 1
MaruutHoe nose. ['unoreza Amnepa

9 Bekrop marHuTHOM MHAYKIMH. [[pMHIMI Cyneprno3uIUY MAarHUTHBIX MTOJIEH. 1
JIvHMM MarHUTHOW WHIYKIHH

3 MarunuTHO€ 10JIe TPOBOIHKKA ¢ TOKOM. OmbIT DpcTena 1

4 Cuna Amriepa, e€ HanpaBJICHUE H MOTYJTb 1

5 Pemrenue 3amay 1

6 [Ipumenenue 3akoHa Amnepa. DIeKTpou3MepUTEIbHbIE TPUOOPHI 1

7 Cuna JlopeHiia, e€ HanpaBJIeHHE U MOIYJIb. JIBIJKEHHE 3apsyKEHHOM YaCTUIIbI 1
B OJJHOPOJHOM MarHUTHOM I0Je
Pemtenue 3amay 1
PaboTa cunel Jlopena 1

10 Pemtenue 3amay 1

11 MaruutHoe noJje B BeuiectBe. DeppoMarHeTuky, napa- u AuaMarHeTUKU 1

12 OcHoBHbIE cBO¥icTBa (peppomarneTukoB. [IpumMeneHne GpeppomMarHeTUKOB 1

13 Pemenue 3amay no reme "MarautHoe 1ose" 1

14 Pemtenue 3amay no teme "MarautHoe 1ose" 1

15 SIBneHue MeKTpOMarHuTHOM HHAYKIKUU. [I0TOK BeKTOpa MarHUTHOU 1
WHIYKIIUH

16 OJ1C unaykunu 1

17 3aKOH 3JEeKTpOMarHuTHOU nHaykunn Papanes 1

18 Buxpesoe anexrpuueckoe noiue. Toku Oyko 1




19 O/1C uHAyKUMHU B IBMKYILIUXCS IPOBOAHMKAX 1

20 Pemenue 3amau 1

21 I[Tpasuiio Jlenua 1

22 NunykruBHOCTH. KaTymka WHIYKTUBHOCTH B IEMH MTOCTOSIHHOTO TOKA 1

23 SBnenune camonnaykiuu. DJ1C camonHIyKInu 1

24 DHeprus MarHUTHOTO TOJISt KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE T10J1e 1

25 Pemenue 3amau 1

26 O06o00menne u cucTeMaTu3aus 3HaHA| 110 TeMe "DJIeKTpoIMHaMHKa" 1

27 KontponbHas paborta o teme "DnexkrpoauHamuka' 1

28 KonebarenpHas cuctema. CBoOoaHbIE KOIeOanus. ['apMoHHUecKre 1
KojeOaHus

29 Kunemarnyeckoe U TUHAMHYECKOE OMTUCAHNE KOJIeOaTeTbHBIX JBMKEHUIH 1
DHepreTuyeckoe onrcanue. BeIBo JMHAMUYECKOTO OTMCAHUS

30 TapMOHHYECKHX KOJICOAaHUH U3 UX DHEPTETHICCKOTO U KHHEMATHYECKOTO 1
OTIHCAaHUSA

31 Awmruutyna u ¢asza koaedbaHuit 1
[Tepuon u yacTora kosiebanuid. [lepro MaabIX CBOOOIHBIX KOJIeOaHUH

32 MaTeMaTH4eCcKoro MasTHUKA. [lepro cBOOOHBIX KOIeOaHU MPY>KMHHOTO 1
MasiTHUKa

33 3aryxaromue Koyebanus. BeinyxieHuble konedanus. Pesonanc 1

34 ABTOKONEOAHUS

35 Pemenue 3amay 1

36 Ypok-koHpepenus "Mexanndyeckue KoeOaHusi B My3bIKaTbHBIX 1
MHCTpyMeHTax"

37 O06o0011eHre U cucTeMaTu3alys 3HaHui 1o TeMe "MexaHuueckue 1

KoJicoanusa"




38 OnexrpoMarHuTHbIe Kosiebanus. KoneOaTenbHbIN KOHTYD 1

39 ®opmyna Tomcona. CBsi3b aMILTUTY 1Bl 3apsiia KOHIEHCATOPA C aMIUTUTYION 1
CWJIBI TOKA B KOJICOATEIILHOM KOHTYpE

40 3aKoH COXpaHEHUs SHEPTHU B HI€ATLHOM KOJIe0aTeIbHOM KOHTYpE 1

41 3aryxaIue JIeKTPOMarHuTHbIC KoieOaHus. BeIHY X ICHHBIC 1
AJIEKTPOMATrHUTHBIC KOJICOAHUS

42 [IepemeHnHBII TOK. Pe3ucTop ¥ KOHAEHCATOP B LENU IEPEMEHHOTO TOKA 1

43 Karynika HHIyKTUBHOCTH B LIENHU IEPEMEHHOIO TOKa 1

44 3axoH Oma Juis 31eKTPUYECKOM LIeNn NePEMEHHOT0 TOKa 1

45 MOoTTHOCTh TIEPEMEHHOTO TOKA. AMITUTYIHOE U ACUCTBYIOIIEE 3HAUCHUE 1
CWJIBI TOKA W HAIIPSDKEHUS

46 Pe3onanc B anekTpuveckoi memnu 1

47 Pemtenue 3amay 1

48 Wneansabiif Tpancdopmarop. [IponsBoacTBo, nepeaayda u norpedieHue 1
ANEKTPUYECKON SJHEPrUun

49 DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOCTBE 3eKTposHepruu. KynbTypa 1
WCII0JIb30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU

50 Pemtenue 3amay 1

51 Pemtenue 3amay 1

59 O06001eHre U cucTeMaTu3alys 3HaHU| 1o TeMe "DIIeKTpOMarHuTHbIe 1
kosnebanus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKA MEXaHUYECKUX BOJTH 1

54 CBoiicTBa MEXaHMYECKUX BOJIH 1

55 3ByK. XapaKkTEpUCTUKHU 3ByKa 1

56 Nudpas3syk u ynapTpassyk. LllymoBoe 3arpsizHeHUE OKpYKAIOIIEH cpebl 1

57 Pemrenue 3agau 1




58 DNEeKTPOMarHUTHBIC BOJHBI. M3iTydeHne 3JeKTpOMarHuTHBIX BOJTH 1

59 DHeprus 3J1eKTPOMarHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH 1

60 [Ikamna >meKTpoOMarHuTHEIX BOJIH. [IpMeHeHHe AIeKTpOMarHUTHBIX BOJH B 1
TEXHUKE U OBITY

61 [TpuHIMTIBL PaHOCBS3U U TeNEeBUACHUA. Painonokaius. DJIeKTPOMarHuTHOE 1
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl

62 KonTtponeHas padota no Teme "Konebanwust u BOTHBI" 1

63 CBet. 3aKOH MPSMOJUHEHHOTO PACIIPOCTPAHCHHUS CBETA 1

64 Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHA TIPSIMOJIMHEWHOTO PacIpoOCTpaHEHHS 1
CBeTa

65 OTtpaxenue cera. [Inockoe 3epkano. Cdepuueckoe 3epkaio 1
[Ipenomiienne cBeTa. AGCOIOTHBIN U OTHOCUTEIIBHBIN TTOKA3aTelb

66 npenomiienus. [TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbIil yroi moJiHoTro 1
BHYTPEHHETO OTPaKEHHS

67 Pemenne 3a1a4 Ha MpuMEHEHNE 3aKOHOB OTPAKEHUS U TIPEJIOMIICHUS CBETa 1

68 Xon ydeii B mpu3Mme. Jlucnepeust ceeta. CIOXKHBIM cOCTaB 0€I0ro CBETa. 1
LBer

69 JIun3bl. DOKYCHOE PACCTOSIHUE U ONITHYECKAs CHJIa JTMH3BI 1

70 [TocTpoenne n300pakeHUi B TMH3aX U UX CUCTEMaX. YBEIUYCHHE JIMH3BI 1

7 Penienue 3a1a4 Ha MOCTPOCHUE U300PAKECHUH, MOTYIAEMBbIX C IIOMOIIBIO 1
JIMH3

72 I'na3 kak ontuyeckas cucreMa 1

73 Pemenue 3amau. [Ipenensl npUMEHUMOCTH T€OMETPHUECKOM OTITUKU 1

74 CKopocCTb cBETa M METO/IBI €€ U3MEPEHUS 1

75 Hucnepcus ceera 1

76 WnTepdepeniys ceera 1




KOFCpCHTHBIe HCTOYHHUKH. Y CIIOBHUSI Ha6J'IIOI[€HI/ISI MAaKCUMYMOB 1

77 1
MUHHUMYMOB
78 Pemenue 3amau 1
79 [Tpumenenne naTEpHEpeHIINN 1
80 Hudpakmaus cBeTa 1
81 Hudpakunonnas pemérka. Y caoBue HaOMIOIEHUS TTaBHBIX MAKCUMYMOB 1
82 Pemrenue 3amau 1
83 [TomepeunocTs cBeTOBBIX BOJH. [lomsipuzanmst cBeta 1
84 Pemrenne 3amau 1
85 CBeTOBBIE SIBICHUS B IPUPOJE 1
86 O06o00menne u cuctemMaru3amnus 3HaHuil o Teme "OnTrka" 1
87 KonTtponbHas padota mo teme «OnTHKa» 1
88 ['panuLIBl MPUMEHMMOCTH KJIACCUYECKON MEXAHUKH. 3aKOHBI 1
ANIEKTPOAMHAMUKH U MPUHIIUIT OTHOCUTEbHOCTH
89 [TocTynaTel cieruanbHON TEOPUH OTHOCUTEIHLHOCTH 1
[IpocTpancTBeHHO-BpeMeHHOM HHTepBall. [Ipeobpazosanus JlopeHia.
90 Ycnosue npuunHHOCTU. OTHOCUTENBHOCTDh OJHOBPEMEHHOCTH. 3aMeJICHUE 1
BPEMEHU U COKpaIlleHUE JTHNHBI
91 DHEprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI 1
92 CBsi3b Macchl € YJHEPTHEH U UMITYJIbCOM PENATUBUCTCKOMN YaCTHUIIbl. DHEPTUs 1
MIOKOSI
93 PaBHOBECHOE TeIIOBOE U3ITyUYECHUE 1
94 3akoH cMelrennsa Buna 1
95 I'mnore3a M. Ilnanka o kBanTax. ®OTOHBI 1
96 DHeprus ¥ UMIyJIbC GOTOHA 1
97 ®otosdpdext. OnpiTl A. I'. CrosneroBa. 3akons! poTodrddexra 1




VYpasaenune DitamteitHa 11 porodddexra. "KpacHas rpanuma”

%8 doTorddekra 1

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa 1

100 BoJsiHOBBIE CBOIICTBA YaCcTHIL 1

101 Bounsl e bpoiiis. I[nmja BOJIHEI Jie bpoiins u pazmepsl obinactu 1
JOKATM3AIUH JIBHXKYIICHCS YaCTHIIBI

102 KopnyckynspHO-BOTHOBON Ayalin3m 1

103 Judpakmus 37eKTPOHOB Ha KPHCTAIIAX 1

104 Crneunduka usmepenuit B Mukpomupe. COOTHOIIIEHUST HEOTIPEIeIEHHOCTEH 1
I'eitzenbepra

105 Pemenue rpaduueckux 3amaa4u 1

106 Pemenue pacuéTHBIX 3a1a9 1

107 KonTtponbras padota mo temam: "Ocuobl CTO", "KopmyckynsipHo- 1
BOJIHOBOM myanu3m"

108 OnbITHI IO UCCIIEAOBaHUIO CTpOeHUs aToMa. [ImanerapHas Moaens atoma 1
Pezepdopna

109 [Tocrynater bopa 1

110 Buapl ciektpoB. CriekTp ypoBHEH 2HEpruy aTomMa BoJI0poia 1

111 CroHTaHHOE W BBIHYXJCHHOE M3TydeHUE CBETa 1

112 Jlazep 1

113 Hyxnonnas monens siapa ['eiizenOepra-lBanenko. 3apsa 1 MaccoOBOE YUCIIO 1
siapa. M3otonsl. PagnoakTHBHOCTH

114 3aKoH paJiOaKTUBHOTO pacmnaga. CBOKWCTBa HOHU3HPYIOIIETO H3JIy4eHUSI. 1
Brnusinue pagunoakTUBHOCTH Ha KUBBIE OpraHu3Mel. Jlo3umeTpus

115 DHeprus CcBS3U HYKJIOHOB B sifpe. SnepHbie cuiibl. Jledekt Macchl siipa. 1

SnepHbie peakuuu. SaepHsie peakTopsl. [Ipobiemsl ynpapisieMoro




TEPMOSJIEPHOTO CUHTE3a. DKOJIOTMUECKUE aCIIEKThl Pa3BUTHUS SAEPHOU
SHEPreTUKU

MGTOI[I)I perucTpanmu U UCCICA0BAHNA JICMCHTAPHBIX YaCTHII.

116 @yH/1aMEHTAJIBHBIE B3aUMOACUCTBUSA. bapuoOHBI, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtanaapTHoi Mojaenu. KBapk-rirooHHast MOJEIb aipOHOB

117 ®dusuka 3a npegenamu CtangapTHor Moaenu. TéMHas Marepus U TEMHas
sHeprusi. EnuHCTBO pu3nueckoil KapTUHBI MUPa

118 Oransl pa3BUTHS aCTPOHOMUU. 3HaYEHHE aCTPOHOMUHU

119 [IpuMeHMMOCTh 3aKOHOB (PU3UKHU 111 00BSICHEHUS MPUPOIbI KOCMUYECKHX
00BEKTOB. MeTo bl aCTPOHOMUYECKUX MCCIIEOBAHUM

120 CoBpeMeHHbIE ONTUYECKHE TEJIECKOTbI, paAHO0TEIEeCKOIIbl, BHEATMOC(epHas
aCTPOHOMUS

121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3/IbI, TUIAHETHI, UX BHIUMOE
JBUKECHUE

122 Conneunas cucrema. Cosnnue. CosHeYHast aKTUBHOCTD. McTOYHMK SHEprun
CouHiia 1 3B€31

123 3BE3/bI, UX OCHOBHBIC XapaKTepUCTUKU. J(narpamma "CrieKTpajibHbIN Kiacc —
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM NOCIIEN0BATEILHOCTH

125 Bnyrpennee ctpoenue 38€31. COBpeMEHHBIE ITPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronnu CoJlHLIA U 3BE311. DTalbl )KU3HU 3BE3]

196 Muneunsiii [1yre — Hama ["anaktuka. Tunsl ranaktuk. Y€pHble AbIPHI B
sIIpax rajJakTUK

197 Bcenennas. Paciumupenue Beenennoit. 3akon Xa66na. Teopust bonbmioro
B3pbIBA. PEIMKTOBOE M3ilyueHue

128 MacmtabHast ctpykTypa Beenennoil. Meraranaktuka

129 Hepeménnslie mpobaemMbl acTpOHOMUU




130

®uznyeckuil NpakTukyM 1o teme "MccneroBaHue MarHuTHOTO M0JIS
MOCTOSIHHBIX MarHUTOB" win "MccnenoBanue cBOHCTB heppoMarHeTukoB"
niu "HccnenoBanue neicTBUS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM"

131

®uznyeckuil npakTukyMm no teme "M3mepenue cuisl AMmnepa" wiu
"N3ydyeHue 3aBUCUMOCTH CHIIbI AMIiepa oT cuiibl Toka" uin "Onpenenenne
MarHUTHON MHIYKIIMU Ha OCHOBE M3MEPEHUS CHIIBI Amriepa"

132

dusnueckuit mpakTukym 1o teme "Hccnenopanue siBeHUs
AJIEKTpOMarHuTHOM nHAYKIMK" win "Onpenenenne HHAYKIUN BUXPEBOTO
MarHuTHOTO noJjs"

133

duznyeckui mpakTukyM 1o teme "HccienoBanue aBiaeHUsS CaMOMHIYKIIUN"
nin "COopka MOAENH 3JIEKTPOMarHUTHOTO TeHeparopa”

134

Ouznyeckuil npakTukyM 1o teme "M3mepenue nepuoia cBOOOIHBIX
KoJIeOaHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB"

135

dusndeckuit mpakTukym 1o teme "[IpeodbpazoBaHue S3HEPTUU B IPYKUHHOM
MasiTHUKE"

136

duznyeckuil mpakTukyM 1o teme "MccienoBanme nepeMeHHOTro ToKa 4epe3
MOCJIEI0BATENILHO COCTMHEHHBIC KOHICHCATOP, KaTYIIKY U PE3UCTOP" WIN
"UccnenoBanne paboThl ICTOYHUKOB CBETA B IIEMU IIEPEMEHHOTO TOKA"

137

du3nyeckuil mpakTUKyM 1o teme "M3ydeHue napaMmeTpoB 3ByKOBOM BOJIHBI"

138

®u3nyecKui MpakTUKyM 1o teme "M3Mepenne nokasaTess NpeaoMIIeHUs
crexna" wiun "llomydyenne n3o00pa>keHus: B CUCTEME U3 IJIOCKOT0 3epKaia U
JUH3BI"

139

duznyeckuil mpakTukym 1o teme "HccnenoBanue 3aBUCUMOCTU (POKYCHOTO
paccTosTHUS OT BElIecTBa (Ha MpUMepe KUAKUX JIMH3)" uinu "M3mepenue
(hOKYCHOTO paccTOSHUS pacCEeUBAIOLIUX JTUH3"

140

dusnueckuil npakTukym no teme "Habmronenue nudpakuuy,
uHTepEepeHINH U NOoJsIpru3auy cBera"




141

®uznyeckuil NpakTuKyM 1o teme "OnpeneneHyue uMIyabca U 3HEPIUU
PENATUBUCTCKUX YacTUll (110 GoTorpadusiMm TPEKOB 3apsKEHHBIX YaCTHULL B
MarHuTHOM moJie)"

142

®uznyeckuil npakTukym 1o teme "M3mepenue nocrostuaon Ilnanka Ha
ocHoBe uccienoBanus Gororddexra" nnm "MccnenoBannue 3aBUCUMOCTH
CHJIBI TOKA YEPEe3 CBETOAUOJ] OT HANPSKEHUS"

143

®dusndeckuit mpakTUKyM 1o Teme "McciaenoBaHue ciekTpa pa3peskeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MepeHue NocTostHHON Punbepra"

144

®uznyeckuil npakTukyM no teme "MccnenoBanue paanoakTUBHOTo (oHa ¢
WCIIONh30BaHueM no3umMerpa’ win "M3ydenne noriomieHust 6eTa-4acTuil
alroMuHueM"

145

dusndeckuit mpakTUKyM 1o Teme "Habmronenus 3BE31HOTO HEOA
HeBOOPY)KéHHBIM TJ1a30M C UCITIOJIB30BAHUEM KOMHBIOTepHBIX HpI/IJ'IO)KeHI/Iﬁ
JUTs OTIPEJICIICHUS TIOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHbIE c0o3Be3aus1 CEBEpHOTO MOJIYIIAPHS U APKHUE 3BE3ABI" UITN
"Habmtonenus B Teneckon JIyHbI, TIaHET, TYMAaHHOCTEH M 3BE3HBIX
CKOIUICHUH"

146

OO6o0menre u cucreMaru3arus 3Hanui. Poib (GU3MKK 1 acCTpOHOMUH B
9KOHOMHUYECKOH, TEXHOJOTUYECKOM, COIIMAIIBHON U ATHYECKOH cdhepax
JEATEIFHOCTH YeI0BEKA

147

O6001enue u cucreMarusanus 3HaHui. Pons 1 Mecto ¢pusuku u
ACTPOHOMHUHU B COBPEMEHHOM Hay4yHOU KapTHHE MHUpa

148

O6o00mmenue u cucreMarusanus 3HaHuil. Pone ¢usnueckoil Teopuu B
(hopMHUpPOBaHUHU MIPEICTABICHUM O (PU3NYECKON KapTHHE MUPA, MECTO
(bu3nyecKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-
Hay4HbIX MPEJCTABICHUNA O IPUPOJEC

149

O0001eHre u cucreMarTusanus 3Hanuii no reme "Kunemaruka"

150

O0001eHre u cucreMarTusanus 3Hanuii no reme "Kunemaruka"




151 O06o01IeHre U cucTeMaTr3alus 3HaHui o Teme "J{uHamuka"

152 O06o06menne u cucreMarusanus 3Hanui o teme "Cratuka TBepaoro Tena'

153 O06006muIeHre U cucTeMaTu3aus 3HaHUK 110 TeMe "3aKOHBI COXPAaHEHHS B
MexaHuke"

154 O06o006uienne u cucteMaru3amnys 3HaHui 110 TeMe "OCHOBBI MOJICKYIISIPHO-
KMHETH4YecKoi Teopun"

155 O060061eHne u cucreMarr3anys 3HaHui 1o teme ""TepMoJuHaMuKa.
TennoBsie MamMHb!"

156 O060011eHre 1 cucTeMaTr3alys 3HaHU| 1o TeMe "ArperaTHble COCTOSTHUS
BemecTa. @a3oBeie nepexoipr"

157 O06o0menre U cucTeMaTu3alus 3HaHui Mo TeMe "DIeKTpudeckoe noJje"

158 O06o0menue u cucteMaru3arus 3Hanuii mo Teme "[locTosTHHBII
AIEKTPUYECKUN TOK"

159 OO6o0menre u cucTeMaTu3alys 3HaHui 1Mo Teme "TOKHM B pa3IMIHbIX
cpenax"

160 O60061eHne u cucTeMaru3alys 3HaHui o Teme "MarautHoe nosue"

161 PesepBHbIit ypok. O600IIEHNE U CUCTEMaTU3aIKs 3HAHUN 110 TeMe
"DnekTpoMarHuTHas MHAYKIUS"

162 PesepBHbIit ypok. O600IIEHNE U CUCTEMaTU3aIKs 3HAHUN 110 TeME
"Mexannyeckue konedaHus"

163 PesepBHblit ypok. O6001IeHNE U CUCTEMAaTH3AIUS 3HAHH 110 TeMe
"DneKkTpoMarHuTHbIe KoneOaHus"

164 PesepBHblit ypok. O600IIeHNE U CUCTEMAaTHU3allHs] 3HAHUI TI0 TeMe
"MexaHn4ecKue U 3JIEKTPOMArHUTHBIE BOJIHBI"

165 PesepBHbIit ypok. O600IIeHNE U ccTeMaTH3alus 3HaHui 1o Teme "Onrtuka”

166 PezepBHblit ypok. O0oO1IeHre U cucTeMaTH3anus 3HaHui o teme "OCHOBBI

CTO"




167 PesepBHeiit ypok. O000IICHNE U CUCTEMATHU3AIIHSI 3HAHUI TI0 TeMe 1
"KopnyckynsipHO-BOJHOBON Ayayin3m"

168 PesepBubIit ypok. O6001IeHNE U CUCTEeMaTH3allMs 3HAaHUH 110 Teme "Du3nka 1
aToma"

169 PesepBubIit ypok. O6001IeHNE U cCUCTEeMaTH3alMs 3HAaHUH 110 Teme "Du3nka 1
ATOMHOTO $1/1pa ¥ 3JIEMEHTAPHBIX YaCTHIL"

170 PesepBubIit ypok. O6001IeHNE U CUCTEMATH3AIIHs 3HAHUN TI0 TEME 1
"OnemeHTh! acTpou3uKu"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170







