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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareinbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (denepanbHON pabodeit mporpaMmbl BocnuTaHus W Konuenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OpraHU3alUiIX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTrPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEICTBaAMU
yuebHoro npeamera «Duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IMO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaKJIbIM
oOy4JaromMmcsi, KOTOpble HEOOXOAMMBbI ISl MPOAOCDKEHUS 0Opa3oBaHHs B
opraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3padOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHMs Ha
yrayOJaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKK Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

coJiepKaHue yueOHoro npeamMera « Ou3ukay Mo rojam o0ydeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIIMU (DU3UKHU TSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUCCKYIO MHHUIIMATHBY yUUTEIIEH U
MPEAOCTAaBISICT BO3MOXKHOCTH JJISI peaii3allid  Pa3IUYHBIX METOJUYECKHUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3HKH — CHCTEMOOOpa3yOInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusmdeckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBHH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HAyKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
¢uzukn ¢ pa3BuTHEM OOIIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TPOOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IPEANOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJep:kaHusi MPorpaMMsbl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO Ha
INPUHIINAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lmst yrioyO6naéHHOTO
YPOBHSI — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoAuTcs 160 B koHue 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHUYCCKUX IMPAKTHUCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU IIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYUH U TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSTh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pa3ienioB. [[s KkayecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHusi Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYKAIOIIEH KU3HH, TpeOyroIIre BbIOOpa
(bu3nYeCcKo MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIECUCHHIO yueOHOTO Tpoliecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIETo 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCcTpalMoHHOE  000pyZoBaHue (OpMHpPYETCSI B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  WM3y4YaeMbIX  SIBIEHHW ©  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHUM.

JlaGopatopHoe o0O0OOpyAOBaHHE [JIsl YYEHHYECKHX MPAKTHUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU aHAJOTOBBIX U IHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEeMJICHHS OOYyYaromMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
MCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa M3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3MKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npo(ecCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpPUOOPETEHNE CUCTEMbI 3HAHUN 00 O0IMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
(bu3MUecKuX SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IUMYHbIX 3aJad4 C SBHO 3aJaHHOMN
bu3nyeckoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckol MoOJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKXEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMYECKHUX IIPOLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HAKCMEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu uHdopmanuu,
OINPEIENECHHS TOCTOBEPHOCTHU MTOJIyYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUHM ISl Pa3BUTHUS YMEHMH NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®usnka» Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYYaIOLUIUMUCS, IUIAHUPYIOIIUMH TPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,



COAEPXKXAHUE OBYUYEHUA

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTrO MPOBOJHUKA, KATYIIKH H
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. JIBUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM I1ose. Pabota cuiibl Jlopeniia.

MaruautHoe 1nose B Beuiectse. PeppoOMarHeTUKy, Napa- U TUAMarHeTUKH.

TexHHYeCcKre YCTpPOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUuTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHMA  WMHAYKOMM ~ MarHATHOTO — IOJISL  IIOJIOCOBOTO M
MOJIKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTuHa MM MarHUTHOM UHAYKIUY TOJISI JJIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmoienue nBH>KEHUS IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccenenoBanre MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB heppOMarHeTUKOB.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenne cuitbl AMmriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.



SIBeHne AnEeKTpOMarHuTHOM HMHAyKOUU. [lOTOK BeKTOpa MarHMTHOM
uHaykmuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoOM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABHWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NuaykTtuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMH IMOCTOSHHOTO TOKA.
Asnenue camonHaykuyuu. JIC caMOMHIYKIIMH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHHUYecKue yCTpPOMCTBA M TEXHOJIOTMUECKHE MPOLECChl: MHAYKIIMOHHAS
1e4b, COJICHOU/, 3aIMTa OT JEKTPU3ALMH TEJ NPHU ABUKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpayuu.

HabGnroaenue siBjaeHUs 3JIEKTPOMAarHUTHOM UHYKIUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

[IpaBuo Jlenua.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHue caMOMHIYKIIHMH.

Hccnenosanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIBI TOKA B LIEIIN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHAYKIUU BUXPEBOrO MAarHUTHOTO TMOJIS.

HccnenoBanuve sIBICHUS] CAMOMHIYKLIMH.

C6opka MoJIeIH 3JIEKTPOMAarHUTHOTO T€HEPATOPA.

Paspnen 5. KosieOanust ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrtema. CBoOOIHEIE KOIcOaHM.

["apMonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHEpreTHYecKoe ONMHUCAHHUE (3aKOH COXPAaHEHHsI MEXaHUYECKOW 3Hepruu). BeiBoa
JUHAMHYECKOTO ONMHMCAaHUs FapMOHUYECKUX KOJIeOaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMaTU4YE€CKOTO ONMUCAHMUS.

AmMmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOIHON
BEJIMUMHBI C aMIUTUTYAaMU KOJieOaHUN €€ CKOPOCTU U YCKOPEHHS.

[lepmon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCcKoro MasiTHuka. Ilepros cBOOOJHBIX KOJNEOAHUN TPY>KMHHOTO
MasiTHUKA.



[Tonsitue o 3aryxaronux kKonebanusx. BeiHyX)aeHHBIC KOeOanus. Pe3onanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue ycTpoucTBa U TEXHOJIOTMYECKHE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGmronenue He3aBUCUMOCTH TIEPHOJIa MANIBbIX KoJIeOaHUU Tpy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoa CBOOOHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanre koyieOaHUMM Tpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 HaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BEIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuosa CBOOOTHBIX KOJICOAHWNW HUTSHOTO W TPYKHUHHOTO
MasiITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJeOaHU Ha yIPyTrOM MO/ABECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MAasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOAHUH.

HccnenoBanre BBIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumnsle Korebanus.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
ujcabHOM KoyieOaTenbHOM KOHType. ®opmyrna Tomcona. CBs3b aMILTUTYIBI
3apsia KOHAEHCATOpa C aMIUTHTYI0M CUITBI TOKA B KOJIEOATEIHHOM KOHTYE.

3aKOH COXpaHEHUs YHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMArHuTHHIE KOJieOaHus.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEHUCTBYIOIEE 3HAYEHUE CHWJIBI TOKA W HANPsDKCHHS TMPU Pa3IUYHON (opme
3aBUCUMOCTH MEPEMEHHOTO TOKAa OT BPEMEHH.

CuHycouIanbHbId NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOI0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHui.

Wneanvupiii  Tpanchopmarop. IlpousBoacTBo, mepegadya u moTpebieHue
AIEKTPUYECKON SHEPTUH.



DKOJIOTUYECKHE PHUCKU MPU MNPOU3BOACTBE 3neKTposHepruu. KymbeTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKHe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKa, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHU.

Mopesnb 3IeKTPOMAarHuTHOTO TeHEepaTopa.

BbIHYXIeHHbIE CUHYCOUJAIbHBIE KOJIEOaHUSI.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOp B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHanc mnpu MOCHENOBAaTENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmartopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKmMuKym.

N3yuenne tpanchopmaropa.

HccnenoBanre NepeMEHHOTrO TOKa 4Yepe3 MOCHEAOBATENbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmnroieHue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanue padoThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)kK€HHeE, MpejoMJIeHHe, MHTepdepeHIus u
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBOe 3arpsi3HEHNE OKPY>KAIOIIEH CPEbI.

DONEeKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXXEHUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl.



TexHUYeCKUe YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHA, Tenedon, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJO0IbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepennnu u audpakiiuid MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHU.

HccnenoBanre  CBOWCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH: OTpa)keHUeE,
IpeIoMJIEHUE, MOIsIpu3auus, Judpakuns, UHTepPEpeHIIHS.

Oo6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MMOKa3aTeNb
npesnomieHusi. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBE€Ta M COOTHOULIEHWE JJIMH BOJH NPU IEPEXOJ€ MOHOXPOMATHUECKOIO CBETA
yepe3 IpaHuLly pasziesia AByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cera. CioxHbI cocTaB O€l0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblid yroa MOJHOI0 BHYTPEHHETO
OTpaKEHUS.

CoOuparormie ¥ pacceuBaroinye JuH3bL. ToHkas mwH3a. DOKycHOE
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHus TOHKOM cepruyeckod JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTelis MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.



Xox ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoir ocu. IlocTpoeHune wu3o0pakeHHd TOYKM M OTpe3Ka MpPSAMON B
cOOMpAarOIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[JIABHBIX ~MAKCUMYMOB TIpU  TMaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspr3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npeioMIIEHHs CBETA.

Habnrogenue noJHOro BHyTPEHHETO OoTpakeHus. Mozenb CBETOBOIA.

HccnenoBaHne XOJa CBETOBBIX IYYKOB 4YE€pe3 IUIOCKONAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.

Mopenu MuKpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

HabmtoieHue 1BETOB TOHKUX TJIEHOK.

Hab6mronenune nudpaxium ceera.

N3yyenue nudppakinoOHHON perETKu.

HaOmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nosisipuzanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npAKMuUKyMm.

N3mepeHne nokasaresis NpesioMJIEHNs CTEKIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

H3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIUH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.



[Tomy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EpEeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aliuu CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
W3ydenne naTepPEepeHITNN Ta3epHOTO U3ITYUYCHUS Ha IBYX MIEISIX.
Habnronenue nucnepcum.

Habmonenue u ucciaenoBanue audpakiimoOHHOTO CIEKTpa.

W3MepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Ty4eHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PELIETKMY.
Pa3znes 6. OcHOBBI ClIeIHAJIBHOM TEOPHUU OTHOCUTEIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl

CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpAICHUE JJTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrus
MOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHn4eckuii IKCIIEpUMEHT, JJabopaTopHbIe PaObOTHI, MPAKTUKYM.

Onpenenenne WMIyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

PaBHOBECHOE TeIIOBOE M3IIydeHHE (M3IydeHHE aOCOTIOTHO YEPHOTO Tea).
3akoH cmemnienus: Buna. 'mnoresa [Inanka o kBaHTax.

®DoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s potodddexra. «Kpacnas rpanuinay gotodrddekra.

JlaBnenue cBera (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakaromrytro moBepxHOCTh). Ombiter I1. H.
JleOeneBa.

BomnnoBsie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BosiHbl ne bpouss u
pasMepbl 00JacTH JIOKIM3AIUU ABWXKYIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM yanu3m. Ju@pakius 3JeKTPOHOB HAa KpUCTAIIaX.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEONpeaenEéHHOCTEeN
['eitzendepra.



TexHn4eckrue yYCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Jlemoncmpayuu.

®dotoaPdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

HUccnenoBanne  3aBUCHUMOCTHM  CONPOTUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTHY CHJTBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnpITEl O KCCIEIOBAHUIO CTPOEHUs aroMa. IlnmaHerapHas monenp aromMa
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MPHU MEPEXOIe aTomMa
C OHOTO YPOBHSI HEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUHA ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHndeckue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONUCTBO U IEUCTBUE CYETUYNKA HOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JJIMHBI BOJIHBI Ja3€PHOTO U3TYyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpAKmMuKym.

HaOmronenue tuHe4aToro crekTpa.

HccnmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Du3uka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnass monens snapa [eiizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomnsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyuyeHue.



3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B MPUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHuEe paguoakTHBHOCTA HAa >KUBBIE
opranu3mbl. EctecTBenHslil pon uznydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABISIEMOTO TEPMOSEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEeKThl pPa3BUTHUSA
AIEPHON DHEPIETUKH.

Metoapl perucTpaliy U UCCIEI0BAHUS AJIEMEHTAPHBIX YACTHII.

dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranmapTHOW Mozenn. KBapK-TiIFOOHHAss MOJENb aIPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO usznueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAaHCHasl TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuot, nPAKMUKYM.

HccnenoBanre TpekoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCHOIb30BAHUEM JI03UMETPA.

N3yueHnne noraomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pasznes 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.

Orarbl pa3BUTHs aCTPOHOMMH. [IpHUKIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH i OOBSICHEHHS] MPUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EpPHAsSI ACTPOHOMHSI.

Bun 3B&3mHoro nHeba. Co3Be3nms, sSpKue 3BE3MBI, IUIAHETHI, UX BHIMMOC
JIBH>KCHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIA U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrneKTpaibHbIN KJIacc —
CBETUMOCTB». 3BE31bl IJIaBHOM MOCIEIOBAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IIOCIIENOBATENBHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUU U dBoounu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenue n nBukenue ConHia B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApAX
rajgakTHK.



Bcenennas. Pacumupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue naonwoenus.

Habmronenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPHUIIOKEHUM JJIs1 ONPENETICHUS MOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus (CeBEepHOro IOJIylIapus U SpKue
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
bu3nYecKuX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O0o01ieHne U cucTeMaTH3alusl Coiep KaHusl pa3iesoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U aCTPODUZUKIY.

Ponp ¢usuku W acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeIoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM M  MPOTHOCTUYECKOM  (PYyHKIUH
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NUYecKoW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kjacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUCHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUNOTe3a, (U3NYECKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(YHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIE€CTBO. BEKTOpPBI M MX IPOEKIMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaubie 3nemMeHTapHBIX (yHKUMNA. [Ipu3Haku mOHO00US TPEYTOJHLHUKOB,
OTpe/ieNIiCHUE MIOMIAAN IJIOCKUX GUTyp 1 00bEMa Tell.

Buonozua: >nextpuueckue sBICHUS B JKUBOM NpUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJNE, DKOJOTHYECKHE PHUCKHM INIPU IMPOU3BOJCTBE
JIEKTPOSHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMArHOCTMKA B MEIULIMHE, ONTUYECKHE SBICHUS B >KHUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eozpaghua: wmarauTHple T1OMIOCA 3€MIIM, 3QJIEKH MAarHUTHBIX  PYI,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: NPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpo/IBUTaTeNb SIKOOM, reHepaTtop MEpeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUAN D3JEKTpoIepeaay, 3JIEKTPOABUTaTelb, paaap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, JIEpHAsi SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXKJAHCKOM  TO3UIMHM  OOYYaloOIIerocs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa30oBaTEIbHOM
OpraHu3aluu;

e YMEHHME B3aUMOJECUCTBOBATH C COLUHAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHMBATh CUTYAIMIO M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUE K MHPY, BKJIKOYAsA OCTETHUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymymiel mpodeccuu U peann30BhIBAaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYphI, OCO3HAHHUE TJI0OATBHOTO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYHIECTBISATh MPOEKTHYI0O M HCCIEA0BATEIbCKYIO
JESTENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue A1eiicTBUA:

CaMOCTOATENbHO  (OpMyIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3MYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METO/IOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUs, HaXOIUThb APTryMEHThl A
JI0Ka3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEILICHHS 3a/auyd pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUSI.

Pabora c nnopmanueii:

BJIAJE€Th HAaBBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUYECKOTO COIAEPIKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalln3, CHCTEMAaTU3allMI0 M HHTEPIpPETalrio MHPOPMAIUU Pa3INUHbIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PENIEHHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3alMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekKeHusi, MpPaBOBBIX HU
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COAEPKAHUS B Pa3IMUHBIX (popMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMAlWMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyaIH3AIIH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PadOTHI;

OILICHMBATh KaueCTBO CBOETO BKJaJa M KaXJOT0 YYaCTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTyallusiX, MOPOSBIATH  TBOPYECTBO W  BOOOpakeHWE,  OBITH
WHUIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3NKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~paMKd ~ y4eOHOTO  TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0cTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMUA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTHX HA OUIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI T10
dbuzuke Ui YpOBHS CpPEIHEro OOIero oOpa3oBaHUsT y OOydYaroUIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIIICKT, MIPEITOJIAr A0 IITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKCHUIO 1IETTU
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MMOHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHHM OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 11 kKnacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

NOHUMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YeJIOBeKa, POiib U MECTO
GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MUpa, poJib aCTPOHOMUU B
NPAKTUYECKOM JIESITEIbHOCTM YEJOBEKAa W JaJbHEWIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKOW (yHKIMH (U3UIECKOW TEOPUU —
ANEKTPOAUHAMUKY, CHEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOWU
busuky, poib (puszmdyeckoit Teopur B (GOPMHUPOBAHUU MPEACTABICHUIN O
(bu3nYecKoil KapTHHE MHUPA, MECTO (PU3UUECKON KapTHHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O IPUPOJIE;
paznuyaTh YCJIOBHUSL TPUMEHUMOCTH Mojeie (U3MYecKux Tel U
IPOLECCOB (SBJICHUM): OJIHOPOJHOE JIIEKTPUUYECKOE U OAHOPOJHOE
MarHUTHOE MOJIA, TApPMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUI MasiTHUK,
UJeadbHbIA MPYXUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI, HJCaTbHbBIN
KOJIeOaTeNbHbIA KOHTYp, TOHKAs JIMH3a, MOJIEJIE aTOMa, aTOMHOTO S7pa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, O00JACTH) MPUMEHUMOCTH (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE TPOIECCHI U SBIICHMUS,
UCIIOJIb3Ys OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHELMAIbHOM ~ TEOpUHM  OTHOCUTENIIBHOCTH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apana, cuina Awmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKIMM, TnpaBwio Jlenma, cBa3p  JJC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBHIO
W3MEHEHHUSI  CHUJIBl  TOKa,  TOCTyJaThl  CHEIUAJIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHIITENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, UCTIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
dboTodpdexra, mepBpId W BTOPOW TOCTynarel bopa, mOpuHIUI
COOTHOIIICHHsI HeompenenéHHocTeil [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHCENI M DHEPTUU B SAEPHBIX PEAKLHIX, 3AKOH
PaAMOAKTUBHOIO pacnana);

OMHCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYNHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO MOJISA, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUAJOB, OAJIEKTPOABIKYINAS CHJIA, WHIYKLIMS
MAarHuTHOTO IMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,



ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, MOJHAs DHEPTrUs,
DHEPTUs TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPrUs W HUMITYJIhC (POTOHA,
MacCOBO€ UHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITHS, PE30HAHC, MHTep(epeHIIUS
BOJIH, Judpakuus, [OUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHeE,
dboroanekTpudecknii 3ddext (dpororddexr), ampda- um Oera-pacnagbl
a5ep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CHEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONPENEATh HAMPABJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
Y PaCCUUTHIBATH €r0 XaPaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHSATHUSI, TEOPUU U
3aKOHBI JJI1 aHalu3a MW OOBsACHEHHS (U3UYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE371aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIOINHM 3BE3/] M BCelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJIYYEHHON  3aBUCHMOCTH
buzndeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
IOrPEIIHOCTE  M3MEPEHMM, JelaTb  BBIBOJABI [0  pe3yJbTaTam
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, TMPU STOM
BBHIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHUs], OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEJIOKEHHOW TUIOTE3bI: TIIaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYeHHbIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3bI;

OMUCHIBATH METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJTI01aTh TIpaBmiIa 0€30MaCHOTO TPY/Ja IPH MPOBEACHUN MCCIICIOBAHUN
B paMKax y4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
UCCIIENOBATENbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 0OOPYIOBAHMUS;

pemarb pacy€THBIE 3aJayd C SBHO 3aJaHHOW W HESBHO 33JaHHOU
¢uznyecKkoil MOeNbl0: Ha OCHOBAHMM AaHaNIM3a YCJIOBUA BBIOMpATH
bu3znueckue MoJen, OTBeYarolue TpeOOBaHUSIM 3a]ayH, MPUMEHSThH



bopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH WM TIOCTYJIAThl (PU3UUECKUX TEOPHM
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7auyd, TpeOyrollne MNPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3lenoB Kypca (PU3MKH, a TAK)KE UHTETPAINH 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IHMKIIA: BBICTPAUBATH JIOTHYECKYIO
LETOYKY PACcCCyXJACHUMN ¢ OOPOM HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUAIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TMPUMEPHI BKIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M TTPOU3BOICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBSI3aHHOM C (U3MUYECKUMHU TIPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
NPUPOAOTNOIb30BAHUN, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUN
HAYKd M TEXHOJOTHM Uil JAJbHEHIIETO Pa3BUTUS YEJIIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pPa3IudHble CIOCOObI PaboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
CONIEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ATOM HCIOJIb30BaTh COBPEMEHHbIE WH(POPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKu M MpeabsBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHONM WH(GOPMAITUH, CTPYKTYPUPOBAHUSI M MHTEPIPETAIINH
uHoOpMaIuKU, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHaNM3UpOBaTh  MOJIy4aemMyl0  UWHGOpMAnu0O U OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIKM3a UCTOYHUKA UHPOpPMALIUK;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIbHbIC YMEHHUS
CaMOCTOATENILHOTO  NPHOOPETeHHMs] HOBBIX 3HAHUW B Tpolecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAdOT;

paboTarh B TpyIIle C MCIOJHEHUEM pPa3IUYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATHh PA0OTy TPYIIIBI, PAIIMOHATIBLHO PACIIPEACIISATh AESTEIHHOCTD
B HECTaHJApPTHBIX CHUTyallUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYMIIBI B PEIICHUE PacCMAaTPUBAEMON TTPOOIIEMBI;



e TPOSBIATH MOTUBALIMIO K OyayIiei mpodeccnoHanIbHOM AesITeNbHOCTH IO
CHEHMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOUIIs.






11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 10
1.2 DNEeKTpOMarHuTHAas MHAYKIHS 10 1
Hroro no pazneny 20
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus
)3 Mexanuueckue U 3JIeKTPOMarHUTHHIE 6 |
BOJTHBI
2.4 Ornrtuka 12 1
Hroro no pazgeny 30

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnosel CTO 5 1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 12

4.2 ®usnka aToma 2

43 ®u3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX |

YaCTHI]




Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DNeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 9
Hroro no pazgeny 9
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4eCcKuil NPAKTUKYM 11 10
Hroro no pazneny 11
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusa U 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 10
' NeSITeILHOCTH, IPUOOPETEHHOTO TIPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10







KJIACC ¢u3unka

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoka Konrpoabnsie IIpakTuyeckue Aara tuposhie
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypent
B3aumoselicTBuEe NOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MarHuTHOE 1oJe. 1
I'mnoTesa Amrmepa
Bekrop marauTHOM nHAYKUMU. [TpuHmn
2 CyNEepHO3UIMU MATHUTHBIX ToJeH. JInnnn 1
MarHUTHOW MHIYKIIUH
3 Cwia Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1
4 [Ipumenenue 3akoHa Ammepa. |
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJIeHUE U MOTYJIb.
5 JIBrKeHHE 3apsyKEeHHON 4acTHIbI B 1
OJIHOPOJAHOM MarHWTHOM I10JIE
Pemenue 3anau 1
7 Pemenue 3agag 1
8 MarsuTHoe 1nosje B BELECTBE. |
®eppoMarHeTHKy, napa- U JuamMarHeTuKu
9 Pemenne 3agau no reme "MarautHoe | 1
nose"
10 SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH. 1
IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH
11 OC nnaykuuu 1
12 Buxpesoe anexrpuueckoe nose. Toku 1




dyko

13 Pemenune 3amau

14 [IpaBuio Jlenna

15 SBnenune camounaykiuu. IJ1C
CaMOWHIYKITUU

16 Pemenune 3amau

17 O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
Teme "DeKTpoauHaMuKa"

13 Konebarenspnas cucrema. CBOOOIHbBIE
Kosnebanus. 'apMoHnYecKre KoJieOaHusI
DHepreTudeckoe onucanue. Beios

19 JTUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX
KoJIcOaHUH M3 MX YHEPIEeTHUECKOTO 1
KUHEMATHYECKOTO OIMMCAHMS

20 Awmintyzaa u ¢asa kojaebaHui

)1 3aryxaromue Konebanus. BelHyX1eHHbIE
koJsieOanus. Pe3oHanc

22 Pemenue 3agaa
Ypok-koH(pepennus "MexaHuyeckue

23 KOJIeOAaHUs B MY3bIKaJIbHBIX
MHCTpyMeEHTax"

24 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenbpHblit KOHTYD

)5 3aK0H COXpaHEHUsI SHEPTUH B HJICATHLHOM
KOJIe0aTeTbHOM KOHTYPE
3aTyxarolre 31eKTPOMarHuTHbIE

26 KosneOaHus. BeIHyX/1eHHBIE

SJICKTPOMAruHuTHBIC KoJieOaHMs




KaTYH_IKa HHAYKTHUBHOCTHU B LCIIN

27 IIEPEMEHHOI0 TOKA
MoHOCTb EPEMEHHOI0 TOKA.

28 AMIUTUTYIHOE U ICUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaNpsKEHUS

29 Pe3onaHc B aniekTpuueckoi 1enu
NneanpHbIif TpanchopmaTop.

30 [IpousBoicTBO, epenaya u nMoTpedIeHne
AEKTPUYECKON SJHEPIUU

31 Perenue 3agau

32 Pewenne 3anau

13 MexaHnuueckre BOJIHbI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

34 3ByK. XapaKTEpUCTUKH 3BYKa

35 Wudpa3syk u yabTpassyk. lllymoBoe
3arpsi3HEHUE OKPY’Kalolel cpebl

36 ONeKTpOMarHuTHbIE BOJIHBL. M3myueHue
JJIEKTPOMAarHUTHBIX BOJIH
[IIkana 371€eKTPOMAarHUTHBIX BOJIH.

37 [IprMeHeHne 2eKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIBI pagUOCBSI3U U TEJIEBUACHHUS.

38 Pannonokarus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKpY Karolei cpebl

39 CgerT. 3aKOH MPSMOJIUHENHOTO
pacnpoCcTpaHEHHs CBETA

40 OTtpaxenue ceta. [lmockoe 3epkaio.

Coepuueckoe 3epKaio




[Tpenomnenue cBera. AGCOIIOTHBIN U

OTHOCUTEJIBbHEINA MOKa3aTeIlh MMPCJIOMJIICHUA.

41 [TonHOE BHYTpEeHHEE OTpaXKEHUE. 1
[IpenenbHbli yroi NOJIHOTO BHYTPEHHETO
OTpaXKEHHUS

42 Xon aydeit B mpusme. Jlucnepcus cera. |
CrnoxHbI# cocTaB 6eroro cBera. LlBet

43 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X |
cUCTeMax. YBeJIUYEHUE TUH3bI
Pemenue 3agau Ha mocTpoeHue

44 N300paXeHU, OJIy4aeMBbIX C IIOMOILBIO 1
JMH3

45 Pemenue 3anau. [Ipeaensl npuMEHUMOCTH |
FE€OMETPUUECKOM ONTUKU

46 Hucnepcus cBera 1

47 Hurepdepennnus creta 1

48 Pemenue 3anau 1

49 Hudpakus ceera 1

50 JudpakumonHas pemeérka. Y cioBue |
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB

51 [TonepeyHoCTh CBETOBBIX BOJIH. |
[Tonsspu3zanus ceerta

52 CBeTOBBIE ABJIICHUS B IPUPOJE 1

53 O06o0011eHe U cUCTeMaTH3aIMsl 3HAHUH 110 !
teme "OnTtuka"
['paHuIbl TPUMEHUMOCTH KJIACCUYECKON

54 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U 1

MNPUHIUIT OTHOCHUTCIIBHOCTH




[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJI.
[IpeobpazoBanus Jlopenua. Yciosue

55 NPUYUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpAILEHUE JITUHBI

56 DHEprus U UMITYJIbC PEIATUBUCTCKON
YaCTHUIIbI

57 PaBHOBECHOE TEIIOBOE U3ITyYCHUE

58 I'mnoteza M. Ilnanka o kBanTax. ®@OTOHBI

59 DHeprus U uMNIyjibc GoToHa

60 VYpaBuenue DitHmrelHa 11 GoToddexTa.
"KpacHas rpanuma" ¢porodddekra

61 BosHOBEIE CBOMCTBA YaCTHUII
Bounsl ne bpoiid. /nuHa BoJIHBI 1€

62 Bpoiins u pazmepsl 00aCTH JIOKATU3AI[UN
JBIKYIICHCS YaCTULIBI

63 Judpaxus 31eKTPOHOB Ha KpHUCTaJIax

64 Pemenue rpaduyeckux 3anaq

65 Pemenne pacy€THbIX 3314
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS

66 aroma. [lnanerapnas Mmozenb aroma
Pezepdopna

67 Buasl ciektpoB. CriekTp ypoBHEH 3HEpruu
aToMa BOOpoza

68 CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE
cBeTa

69 Hyxnonnas monens siipa ['eiizenOepra-

HBanenko. 3ap${,u 1 MaCCOBOC YHUCIIO AApa.




70

71

72

H3oronsl. PagnoakTuBHOCTE

DHeprusi CBSI3U HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccrl siapa. SnepHbie
peakuuu. AnepHbie peakTophl. [Ipodiemsl
YIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN SHEPreTUKH

MeToapl perucTpaIiy U UCCICI0BaHMS
3JIeMEHTapHBIX YyacTull. OyHIaMeHTalbHbIE
B3aUMOJICHCTBUS. bapnoHbI, ME30HBI U
nentoHsl. [IpeacraBnenne o CranmapTHON
Mozenu. KBapk-TiitooHHAss MOJIENb aJIpOHOB

OTanel Pa3sBUTHA aCTPOHOMMUH. 3HayeHHe
ACTPOHOMUH

73

CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIbI,
PaaMOTENECKOIIbl, BHEATMOC(EpHas
aCTPOHOMHUS

74

75

76

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3Bé3)II>I, IITaHETHhI, UX BUAUMOC IBUXKXCHUC

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Kj1ace —
CBETUMOCTB"

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXOKICHUH U BoTtounU CoiHIA U
3BE3]1. DTambl )KU3HU 3BE3]

77

Muneunsiii [Iyte — Hama ["amaktuka. Tunel
ranakTuk. YEpHbIE ABIPHI B SIpax rajJakTHK




78

79

80

Macmrabnas ctpykrypa Beenennoii.
MeraraiakTuka

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOT'O OJIA
IMOCTOSTHHBIX MarHUTOB' WMJIN
"NccneqoBaHue CBOWCTB
dbeppomarneTukoB" win "MccnenoBanue
JIEMCTBUSI OCTOSIHHOTO MarHUTa Ha paMKy
¢ TokoM"

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue cuibsl Ammiepa" wimn
"N3y4yeHue 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" win "OnpeneneHne MarHuTHOU
MHAYKIIMYA HA OCHOBE U3MEPEHHUS CUIIbI
Awmrmepa"

81

82

83

84

Du3HYEeCKUN IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CaMOMHIYKITUN"
i "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Du3n4eCcKui IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasiTHUKE"

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COETUHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU MIEPEMEHHOT0 TOKa"

Pu3nUeCcKuil IPAKTUKYM 110 TEME




85

86

87

88

&9

90

"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3Mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

DuU3nYeCKui MPAKTUKYM 10 TEME
"Onpenenenye UMIyabCa U SHEPTUU
PEISATUBUCTCKUX YacTull (o pororpadusim
TPEKOB 3aPSKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Ou3nyecKuil MPakTUKYM IO TEME
"NU3mepenne nocrosinHoi [lnanka Ha
OCHOBe HccliienoBanus Gorordpdexra” nmm
"HccnenoBaHue 3aBUCUMOCTH CHITBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue paaroakTUBHOTO (hoHA C
HCIIONIb30BaHUEM JI03UMETpa" HIn
"3y4eHue morjaomeHus 6eTa-4acTuil
amoMuHueM"

O06o0011eHNe U cucTeMaTu3alus 3HaHNH.
Posb ¢pu3uku 1 acTpOHOMHHM B
YKOHOMUYECKOM, TEXHOIOIMUECKOH,
COLIMAJIBHOM U 3THYECKOl chepax
JeSITeIbHOCTH YeJIOBEKa

O00011eHME U CUCTEMATU3 AU 3HAHUI.
Posib u MecTo (hM3MKH U ACTPOHOMUH B




91

COBPEMEHHOM Hay4HOUW KapTUHE MUpa

O00011eHME U CUCTEMATU3ALIUS 3HAHUM 110
teme "Kunematuka"

92

93

94

O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110
teme "Jlunamuka"

O0001eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Cratuka TBepaoro tena"
O00011IeHNE U CUCTEMATU3AIM 3HAHUM 110

TeMe "OCHOBBI MOJIEKYIISIPHO-
KMHETUYECKO# Teopun"

95

O0600mIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXObI"

96

97

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "DnekTpuyeckoe nose"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMme "Toku B pa3inyHbIX cpeaax”

98

Peseprubriit ypok. O600111eHIE U
cHCTEMAaTHU3alMs 3HaHUM 110 TEME
"DeKTpoMarHuTHas MHIyKOus"

99

100

101

Peseprubiit ypok. O600111eHIE U
CUCTEMATH3aIlMs 3HAaHUH 110 TEME
"Mexanndeckue Koiedauus"

PesepBublit ypok. O0o0IeHNE U
CUCTEMAaTH3alMsl 3HaHUM 110 TeEMe
"MexaHn4eCcKHe 1 AIEKTPOMATrHUTHBIE
BOJTHBI"

PesepBHrlit ypok. O6001ICHHE U




cucTeMatus3anys 3HaHui mo treMe "OCHOBEI
CTO"

PesepBHbIil ypok. O0001ICHNE U

102 CHCTEeMaTH3alusl 3HaHUH 110 TeMe 1
"KopnyckynsipHO-BOJIHOBOM ayanu3m"
PesepBHeiit ypok. O600IICHHE 1
103 crucTemMaTu3aius 3Hanui mo teme "dusnka 1
ATOMHOTO SApa U AJIEMEHTaPHBIX YaCTHII"
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 103 10
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