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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o ¢u3nke Ha YypOBHE CpelHero oOiero oOpa30BaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUN K pE3ysbTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm denepanbHON pabouei mporpammbl BocnuTanus u KoHnenmmu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ dDenmepainuu,  peamu3yIOMMX  OCHOBHBIE  0Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma 10  ¢u3uke omnpenensier o00s3aTeNbHOE  MPEIMETHOE
coJiep>KaHue, YCTaHABIMBAET PEKOMEHIIYEMYIO IOCIEA0BATEIbHOCTh H3yUYEHHUS
TEM M pa3lenoB ydyeOHOro TmpeaMera ¢ YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTUKM Yy4eOHOro Impolecca, BO3pPACTHBIX
ocoOeHHocTe oOyuaromuxcs. [Iporpamma mo ¢usuke naét mpeAcTaBICHHUE O
HeNsIX, COAEepKaHWW, OOIIeH cTpaTernd OOY4YEHUs, BOCIUTAHUS U Pa3BUTHUSA
oOyyaroluxcs cpeacTBaMu ydeOHoro mnpenmera «®Pusnka» Ha YriIyOJIEHHOM
YPOBHE.

N3yuenne kypca (pu3MKM YriiyOJEHHOTO YpOBHS IMO3BOJISIET PEATU30BaTh
3a/1la4yd MPO(PECCUOHATILHON OpPHEHTALK, HAIPABICHO HA CO3/aHUE YCIOBUW NS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN KaKIbIM
oOy4JarommMmcsi, KOTOpblE HEOOXOIMMBI JJid MPOAODKEHHs 0oOpa3oBaHUsA B
OpraHu3anusx Nnpo(ecCHOHAaTbHOTO O00pa3oBaHUd IO Pa3IUYHBIM  (PU3UKO-
TEXHUMYECKUM M WHXEHEPHBIM CHEeIHalbHOCTSIM. B mnporpamme mno ¢usuke
OTIPENETSAIOTCS TUIAaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (M3MKM Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus: JMYHOCTHBIE, METAPEAMETHbIE, IPEIMETHbBIE (Ha
yTIIyOJIEHHOM YpOBHE).

Hay4dHo-MeTon070rn4ecKkoil OCHOBOM i pa3pabOTKu TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHbBIM M MPEIMETHBIM pe3yJbTaTaM oOOydarouuxcs,
OCBOMBILIMX MporpamMmy mno (pusuke Ha ypoBHE CpeAHero odiiero oopa3oBaHus Ha
yIIyOIE€HHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IEATEIbHOCTHBIA noaxo. [Iporpamma
no (us3MKe BKIIOYACT: IJIAHUPYyEMble Pe3yJibTaThl OCBOEHHUS Kypca (U3MKH Ha
yIiyOIE€HHOM ypOBHE, B TOM YHUCIIE MIPEIMETHBIE PE3yNbTaThl MO rojjaM 00yUeHUs;
coaepkanue ydeoHoro npeamera «®dusmka» mo rogam oOydeHHUS; TEMATHYECKOE
IJIAaHUPOBAHUE T10 TOAaM OOyUEHHUS.

[Iporpamma 1o (Qu3MKEe HMEET NPHUMEPHBIA XapaKTep U MOXET ObITh
UCIOJIb30BaHA YUUTEISIMU (DU3UKU JJI COCTABJIEHUS CBOMX PabOYUX MPOTrpaMM.
[IporpamMMa mo (u3uMKe HE CKOBBIBAET TBOPUYECKYIO HHMIIMATUBY YUHUTEIEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXOJJOB K MpEnoAaBaHui0 (U3UKH HAa YIrIyOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHUsl 00s3aTeIbHOM 4YacTh colepkaHus Kypca. Dusuka Kak Hayka o



Haubosee oOLIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B Ka4eCTBE y4eOHOro NpeaMera B
IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIA/l B CHCTEMY 3HAaHHUI 00 OKpPYKAIOIIEM MUDPE.

IkombHBIA Kypc (QU3UKA — CHUCTEMOOOpAa3yIOIUi [JIsl E€CTECTBEHHO-
HAYYHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JeKaT B OCHOBE
MIPOIIECCOB U SBJICHUH, U3ydaeMbIX XUMUEH, OnoJioruel, puznueckoit reorpadueit
U acTpoHoMuel. Mcnonp3oBaHue M aKTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUUN
OTIPENIENUIIO XapaKkTep U OypHOE pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHsI KOCMOCA, IOJyYEHHs] HOBBIX MaTepUajoB C
3aJaHHBIMU CBOWCTBaMHU. M3ydyeHne (U3MKHM BHOCHUT OCHOBHOW BKJIaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa OO0ydYaromerocs, B
(dbopMHpOBaHUE YMEHUN MPUMEHATh HAYYHbIA METOJ MO3HAHUS NPHU BBINOJIHEHUU
UMHU Y4eOHBIX HcclieoBaHMUA. B OCHOBY Kypca (U3MKH Ha ypOBHE CpPEIHETO
o0miero oOpa3oBaHusl MOJIOKEH s UIEH, KOTOpbIE MOYKHO paccMaTpuBaTh Kak
IPUHIUIBI €70 IIOCTPOCHHUS.

Hoea uyenocmunocmu. B COOTBETCTBUU C HEUW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesa zenmepanuzayuu. B coOTBETCTBUM C HEl MaTepual Kypca (U3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
ToJIE.

Hoea cymanumapuszayuu. EE peanuszanusi Npeanojaraet HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM O0OIIECTBa, a Takke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoen npuxnaonoit nanpaenennocmu. Kypc puszuku yriyOaéHHOTO ypOBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanuszyercss TOCPEICTBOM BBEIECHUSA DJIEMEHTOB
COJlep)KaHMs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakXe 0O0CYyKIeHUs
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue copep:KaHus MPOrpamMMbl MO (PU3UKE JOJIKHO OBITH TOCTPOCHO Ha
NPUHLIKAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIB30BAHUM CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIIEro (aktopa yuyeOHOro mpouecca. s yrimyOsi€HHOTOo
YPOBHS — D3TO CHCTEMAa CaMOCTOSITENIBHOIO YYEHMYECKOIO0 JSKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI MPU HM3YYEHHH HOBOTO
MaTepuaia, 1abopaTtopHbie paboThl U PaOOTHI MPAKTUKYMA.

B mporpamMe mo (Qusumke cucteMa YYCHHYECKOTO OSKCIEPHUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa TNPEACTABIICHA €IUHBIM IepedHeM. Brioop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHUYECKUX MPAKTUYECKUX PaOOT OCYILIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIbLHOTO MpoIlecca UCXOAs U3 OCOOEHHOCTEHN MOYypOYHOIO
IUTAaHUPOBAHUSI W OCHallleHus KabuHera Qusuku. [Ipu stom obecneynBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEPCHUS, WCCICAOBAHUS 3aBHCHUMOCTECH (DU3UYCCKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIOKEHHBIX THITOTE3.

Bonbimoe BHUMaHWE YAEISAETCS PENICHUIO PACYETHBIX M KadeCTBEHHBIX
3amay. [lpu 3TOM A pacy€THBIX 3a/7a4 MPUOPUTETOM SBIISIFOTCS 3a/1a4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHON (PM3UYECKOW MOJIENbIO, MO3BOJISIONINE TPUMEHSTh
M3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjelia Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KauyecTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBJISIFOTCSL 3aJaHUsS Ha OOBICHEHHUE/TIPEACKA3aHWE IPOTCKaHUS
(bu3MYeCcKUX SBJIECHUN U MPOLECCOB B OKPYKAIOLIEH KU3HH, TPeOyroIe BbIOOpa
(bU3UYECKOM MOJIEIH JIJISl CUTYaIlMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIIEUCHHUIO YYeOHOTO Ipoliecca Kypc (UMK YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHMs JOJDKEH U3y4aThCsA B YCIOBUSIX
npeaMeTHoro kabunera. B kaOunere ¢GU3NKKM JOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMoHCTpaMoOHHOE 000pyJIOBaHUE (POPMHUPYETCSI B COOTBETCTBUH C
OPUHIIUIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe 1Mo (U3HKE KIIOYEBBIX JIEMOHCTpAUi s
WCCJICMIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW W  TPOIECCOB, OJMIUPHUUYECKUX U
(byHITaMCHTAIBHBIX 3aKOHOB, MX TCXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe o00OpyJIOBaHHE [JII YYCHUYECKUX MPAKTHUYECKUX pabdoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydJammmxcs. TeMaTHYeCKne KOMILICKTHI
71a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETFHBIX CUCTEM B BHJIE TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMM LIEJIIMU U3YYCHUST (DU3UKH B 00IIeM 00pa30BaHUM SBIISIIOTCS:

dbopMHpoBaHUE MHTEpECa U CTPEMJICHUS O0yYaroluXcsi K HaAyYHOMY HM3y4EHUIO
OPUPOABI, PA3BUTHE HUX HUHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEICTABIECHUNA O HAYYHOM METOJE TMO3HaHUs U (OpPMHUpPOBAHHUE
UCCIIEIOBATENICKOTO OTHOLIEHUS K OKPYXAIOUIUM SBJICHUSAM; (OPMUPOBAHKE
HAay4YHOI'0 MHPOBO33PEHHUS KaK pe3ysbTaTa U3y4Y€HHUS OCHOB CTPOEHHUS MAaTepuu U
(byHIaMeHTaIbHBIX 3aKOHOB (PU3UKH; (POPMUPOBAHNE YMEHHUIN OOBICHITH SBICHHUS
C UCIOJIb30BaHMEM  (PU3WYECKUX 3HAHUM W  HAYYHBIX JIOKA3aTeJNbCTB;
dbopMHpoBaHUE TPEACTaBICHUH O poOaud (U3MKU I Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTUH; pa3BUTHE NPEICTABICHUNA O
BO3MOXHBIX cdepax Oyayied npodeccuoHanbHOU AESTENIbHOCTH, CBSI3AHHBIX C
¢u3MKON, MOATrOTOBKA K JaJbHEWIIeMy OOy4YeHHI0O B OSTOM HaIpaBJICHUU.
JlocTmxeHne H3TUX Iiesield 00ecTeynBaeTCsl PEIICHUEM CIEAYIOIUX 3a1ad B
npolecce M3ydeHus:i Kypca (U3UKU Ha YpPOBHE CPEIHEro OO0IIero oOpa3oBaHUS:
npuoOpeTeHNe CUCTEMbl 3HaHMM 00 00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIIOYas  MEXaHUKy,  MOJEKYJSIpHYI0  (U3HKY,
JJIEKTPOJIMHAMUKY,  KBAaHTOBYIO  (U3MKY W DJIEMEHThl  acTpOo(U3MKH;
(dbopMUpOBaHHE YMEHUH MPUMEHITh TEOPETHUUECKHE 3HAHUS JJs OOBICHEHUs
buznyecKkux SBICHUN B MPUPOAEC W ISl MPHUHITUS TPAKTHUECKUX PEIICHUN B
MOBCEJHEBHON U3HHU; OCBOCHHE CIOCOOOB PEIICHHS Pa3IUYHbIX 3a/1ad C SIBHO
3aJlaHHOM (PU3MYECKOM MOJENbI0, 3a/Jad, MOAPa3yMEBAIOLIUX CAMOCTOSITEIIbHOE
co3/iaHue (hU3NUEeCcKON MOJIEH, aleKBaTHOM YCIIOBUSM 3a/layH, B TOM YUCIIE 3a7a4
WH)XCHEPHOT'0 XapaKkTepa; MOHUMaHue (PU3MUYEeCKUX OCHOB M MPUHLIUIIOB JCHCTBUS
TEXHUUYECKUX YCTPOWCTB M TEXHOJIOTMYECKUX MPOLECCOB, HX BIUSHUS Ha
OKPY’KaIOIyI0 Cpelly; OBJIAJCHHME METOJAAMU CaMOCTOSTEIbHOIO IJIAHUPOBAHUS U
NpOBENCHUS  (PUBMYECKHX  OKCIIEPUMEHTOB, aHalW3a M  HHTEepIpeTanuu
uH(popMaIuu, ONpeneeHus: JOCTOBEPHOCTH MOJYYEHHOIO Pe3yJibTara; CO3JaHue
YCIOBUM I Pa3BUTHUS YMEHUW MPOEKTHO-HUCCIEAOBATEIIBCKOM, TBOPUYECKON
NEesATEIbHOCTH; pPa3BUTHE MHTEpeca K cdepam npodhecCuoHaNbHON AESTENbHOCTH,
cBs3aHHOM ¢ (Qusukoii. B coorBerctBUM ¢ TpeboBanusimu PI'OC COO
yrayOn€HHbI ypoBeHb HU3ydeHUs yueOHoro npeamera «®dusuka» Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs BBHIOMpAETCS OOYYAIOLUUMUCS, MJIAHUPYIOLIIUMHU
POJI0JKEHNE 00pa30BaHus MO CIEUUATBLHOCTIM (PU3UKO-TEXHUUYECKOTO TPO(UIIAL.
OO01iee 4MCIO YacoB, PEKOMEHJIOBAHHBIX Jisi U3yuyeHUs (GU3UKU (yriayOJeHHBIH
ypoBeHb) B 11 knacce — 165 gacoB (5 yacoB B HEACIIO).



COIEPKXAHUE OBYUYEHUA
11 KJIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 4. Maznummnoe no.e

B3auMogencTBHE TMOCTOSIHHBIX MArHAUTOB M NPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrop marHuTHOM wuWHAYKOMH. [IpuHIMnD cyneprno3uuun
MArHUTHBIX ToJed. JIMHMM MarHUTHOM MHAYKUHMU. MarHuTHOE MOJE MPOBOIHHUKA
C TOKOM (TIPSIMOTO TMPOBOJHHUKA, KATYIIKU U KpyroBoro BHTKa). OmbeIT Dpcrena.
Cuna Awmnepa, €€ HampaBiaeHue U Moayiab. Cuna JlopeHia, €€ HampaBlICHHE U
MOIYJIb. JIBMIJKEHHE 3apsKEHHOM 4YacTUIBI B OJHOPOJHOM MArHUTHOM IIOJIE.
Pabora cuiel Jlopenmna. MarauTtHoe mojie B Bemectpe. deppomMarseTuku, napa- u
JVAaMArHETUKHA. TEeXHUYECKHE YCTPOMCTBA M TEXHOJOTHYECKUE IPOLECCHI:
MIPUMEHCHUE TIOCTOSSHHBIX MAarHUTOB, 3JICKTPOMATHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.

JemoHcTpanuu

Kaptyna JwmHMM  WHAYKOMA  MardHATHOIO  IOJS  TOJIOCOBOTO U
MOJIKOBOOOPA3HOTO IOCTOSIHHBIX MAarHUTOB. Kaptuna 1wmHHMI MarHUTHOU
UHIYKIUU 10 JUIMHHOTO IIPSMOIO IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJHUKA, KATYyIIKA C TOKOM. B3amMozaencTBue AByX NPOBOJHUKOB C TOKOM.
Cuna Awmmepa. JleiictBue cunbl JlopeHnia Ha MOHBI 3ekTponuTa. HaGmronenue
JIBW)KCHUSI IIydyKa OJJIEKTPOHOB B MarHuTHOM noiie. [lpuHiun nencrBus
AIEKTPOU3MEPUTEIILHOTO TPUOOPa MArHUTOAIEKTPHUUECKOU CUCTEMBI.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul, NPaAKMUKym

HccnenoBanre MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

Hccenenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. dnekmpomacHumnas uHOYKyus

SIBneHne DNEKTpOMArHUTHOM MHAYKIUU. [IOTOK BekTOpa MarHUTHOU
uHaykunu. J/C  wmHaykuuu. 3akoH 3JIEKTPOMArHUTHOU VHIYKIUH

@apanes. Buxpesoe anexkrpuueckoe nosne. Tokn @yko. C uHayKIIMK B
IIPOBOJHUKE, IBWXKYILIEMCS B OJHOPOAHOM MarHuTHoM mnosie. IlpaBwino Jlenna.
NunyxktuBHOCTh. Karymka HHAYKTUBHOCTH B LIEMIH MOCTOSIHHOTO TOKa. fIBieHue
camomHaykuuu. DJIC caMOMHAYKIIMU. OHEpPrusi MarHUTHOTO TOJISI KaTyIIKHA C
TOKOM. DJIEKTPOMArHUTHOE Moje. TeXHUYECKUE YCTPOMCTBA U TEXHOJOTMYECKHE



NpoueCChl: MHAYKIHMOHHAA II€Yb, COJICHOHA, 3alllMTa OT JJICKTpU3aluH TCJI IIPH
ABHKCHHNH B MAaIrHUTHOM II0JIC 3emin.

JlemoHCcTpauumn

HaGmionenue sBI€HUA DIIEKTPOMAarHUTHOW MHAYKUuU. MccnenoBanue
3apucuMocT D/[C MHAYKIMH OT CKOPOCTM H3MEHEHUS MArHUTHOTO IOTOKA.
[IpaBuiio Jlenua. [lagenne marauTa B amtoMUHUEBOW (MeIHOM) TpyOe.

SABnenue camonnaykumnu. Mccnenoanue 3apucumoctu OJ1C caMOMHAYKIMU
OT CKOPOCTH U3MEHEHHUS CHUJIbI TOKA B LIETIH.

Yuenuueckuu  sxcnepumenm, nabopamopuvie  pabomul,  NPAKMUKYM
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

OnpeneneHre MHAYKIMU BUXPEBOTO MarHUTHOTO ITOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

C6opka MOzIENH 3JEKTPOMAarHUTHOTO T€HEPATOPA.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue Konebanus

Konebarenbnast cucrema. CBoOoanbie kosieObanusi. ["apMoHHMUYECKuUe
Kojiebanus. KuHeMarnueckoe ¥ JUHAMHYECKOE OINHCAaHUE. JHEPreTUYECKOe
onucaHue (3aKOH COXPaHEHHUs MEXaHHYeCKOW sHepruu). BbIBOJ AMHAMHYECKOTO
ONMMCAHMS  TapMOHMYECKUX  KOJIeOaHWW W3 WX  DHEPreTHYECKOTO |
KMHEMaTH4eCKOro onucanus. Amiuntyaa u (aza konedanuii. CBsi3b aMILTATYIbI
KOJICOAHWI MCXOMHOW BEJIMYHMHBI C aMIUIUTYyJaMu KojieOaHuii e€ CKOpPOCTH U
yckopenus. Ilepuon u wyacrora konebanuit. Ilepumom Manmbix CBOOOIHBIX
KoJeOaHWil MareMaThyeckoro MastHuka. llepuon cBOOOAHBIX —KoJieOaHUM
Npy>KMHHOTO MasiTHUKA. [loHsTHe 0 3aTyxarmmx KojeOaHusx. BhIHYXIEeHHbIC
kojeOanus. Pe3onanc. Pe3zonancHas kpuBas. BrusHue 3aTyxaHus Ha BUJ
pE30HAHCHOM  KpuBOW.  ABTokosieOanHus.  TexHuyeckue  yCTpoWcTBA U
TEXHOJIOTUYECKUE TMPOUECChl: METPOHOM, 4Yachl, Kauyeld, MY3bIKaJIbHbIC
WHCTPYMEHTHI, ceficmorpad.

JdemoHcTpanuu

3anuchk KonebaTenbHOTO ABMKeHus. HaOmoaeHre He3aBUCUMOCTH TepHoJia
MaJjbIX KoJieOaHUW Tpy3a Ha HUTH OT aMIUIMTYAbl. VccienoBaHue 3aTyXaromiux
KOJICOaHWI M 3aBHCHUMOCTH TEpHOJia CBOOOJHBIX KOJIEOAHUW OT COMPOTUBIICHUS.
HccnenoBanue koyiebaHU Irpy3a Ha MACCUBHOM MPY>KUHE C LIEJbI0 POPMUPOBAHUS
NpeACTaBlIeHU 00 HJeaJbHON MOJAENM MNPYKMHHOTO MAaATHHKA. 3aKOH
COXpaHEHHUs SHEPrMM NpH KojeOaHusX TIpy3a Ha mpyxuHe. HccrnenoBanue
BBIHYX/ICHHbIX KoseOanuii. HaGnronenue pesonanca.



YdeHn4yecKkui IKCIePUMEHT, J1a00paToOpHbIe padoThl, IPAKTHKYM

W3mepenue mnepuoaa CBOOOJHBIX KOJNICOAHWH HHUTSHOTO M TMPYKUHHOTO
MasITHUKOB.

N3ydeHnne 3aKkOHOB ABMXKEHUS TeJa B X0/I¢ KOoJIeOaHH Ha yIpyrom MmojABECeE.

N3yuyenune ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanne  yObIBaHUS ~ aMIUIMTYIbl  3aTyXawoIIUX  KOJEOAHWH.
HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Tema 2. Inekmpomaznummnsle Ko1edanus

Konebarenbubiii kKoHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJeOaHUs B
ueanbHOM KoJsiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsia KOHJEHcaTopa ¢ aMIUIMTYAON CHIIBI TOKA B KOJIEOATETbHOM KOHTYpeE. 3aKOH
COXPAaHEHHUS HHEPrMM B HWJCAIBHOM KOJIOATEbHOM KOHType. 3aTyxXaroulue
AIIEKTPOMArHUTHBIE KoJieOaHUsl. BBIHYXIEHHbIE AIEKTPOMAarHUTHBIE KOJICOAHUS.
[IepemeHHBIN TOK. MOIIHOCTh NEPEMEHHOTIO TOKA. AMIUIUTYAHOE U IEUCTBYIOLIEE
3HAUYEHHWE CWJIbI TOKAa W HaIpSOHKEHUs MpU Pa3Iu4yHod QopMe 3aBUCHMOCTH
IIEPEMEHHOTO TOKa OT BpeMeHH. CUHYCOMIAIBHBIA IEPEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOp M KaTyIIKa UHAYKTUBHOCTH B LIENIA CUHYCOUAAIBHOTO IIEPEMEHHOIO
Toka. Pe3oHanc TokoB. Peszonanc HampspbkeHmil. WnmeanbHbIN TpaHchopmaTop.
[TpousBoacTBO, mepegayua U HOTpeOJIEHUE  BIEKTPUUECKOHM  DHEPIHUU.
OKOJIOTUYECKME PHUCKHM TIPpU  TNPOU3BOACTBE  dJeKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUSL  AJIEKTPOOIHEPTHUM B TIOBCEIHEBHOM JKHU3HU. TexHnueckue
YCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: AIEKTPUUYECKUM 3BOHOK, TE€HEpPATOp
IIEPEMEHHOTO TOKA, JIMHUU JJIEKTpONepeaay.

JdemoHcTpanumn

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHNS.

3aBUCUMOCTh YacCTOTHl CBOOOJHBIX KOJEOAHUM OT WHIYKTUBHOCTH W
€MKOCTH KOHTYpA.

OcuiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 3JIEKTpOMarHuTHOTO FEHEpPaTopa.

BriHyXIeHHBIE CUHYCOUIATIbHBIE KOJICOaHHs.

Pesucrop, karymika MHIYKTUBHOCTH W KOHJAEHCATOP B LIENHU MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mociienoBaTENbHOM COECIWMHEHHM PE3UCTOpa, KATYIIKU
VHIYKTUBHOCTH U KOHJICHCATOPA.

YcTpoiicTBO W mpuHIMO JeHCTBUS TpaHchopmaTopa. Moxens JUHUU
AIEKTPONEPEAAYUH.



Vuenuueckuii  sxkcnepumenm,  aabopamopHvle  pabomvl,  NPAKMUKYM
Nzyyenue tpancdopmaropa.

HccnenoBanne mepeMEHHOTO TOKa Yepe3 MOCIEIOBATENBHO COCOUHEHHBIE
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

Habmoienue >meKTpoOMarHiTHOTO pe30HaHCa.

HccnenoBanue pabOThl MCTOYHHUKOB CBETA B IIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJHBI, YCIOBUSI MX pacrpocTpaHeHus. llonepeunsie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHUs M [JIMHA BOJIHBIL.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)K€HHUE, MpeJoMJIeHuE, UHTephepeHIus U
mu¢ppakuus. 3ByK. CkopocTh 3BykKa. ['poMkocTh 3Byka. Beicota ToHa. TemOp
3ByKa. lllymoBO€ 3arpsi3HEHHE OKPYKAIOLIEH Cpellbl. DIEKTPOMArHuTHBIE BOJIHBI.
VYcnoBus M3IIy4eHUs AJIEKTPOMArHUTHBIX BOJIH. B3anMmHas opHeHTalusi BEKTOPOB

— —

E, B,V B osnexrpomarmutHol BomHe. CBOMCTBA DIEKTPOMATHUTHBIX BOJIH:
OTpaXk€Hue, NMpejJoMIIeHUe, NoJisipu3anus, nareppepenusa u guppakuus. [llkana
AIEKTPOMArHUTHBIX BOJIH. [IpyMeHeHHne 3JIEKTpPOMAarHUTHBIX BOJH B TEXHHUKE U

6I>ITy. HpI/IHHI/IHBI PadIruOCBA3H u TCICBUICHUA. Pa,Z[I/IOJIOKaI_II/IH.
3H€KTpOM3FHHTHO€ 3arpsA3HCHUC Opr}I(aIOHIGﬁ CpCaHbI. TexHuueckue
YCTPOﬁCTBa )51 IIPAKTHYCCKOC IMPUMCHCHHC! MY3BbIKAJIBHBIC

WHCTPYMEHTHI, pajiap, paauonpuéMHHK, TEIIEBU30p, aHTeHHa, Teneon, CBU-nieup,
YABTPA3BYKOBAsI JUATHOCTUKA B TEXHUKE U MEAUIIUHE.

JlemoHCcTpanumn

O0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromieecs Teno kKak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGnronenue otpakeHus: M IPEeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa ybTpa3ByKa U €ro MPUMEHEHUE.

HaGnronenue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON |
4acTOTOM KOJeOaHUM.

HccnenoBanue  CBOMCTB — JJIEKTPOMATrHUTHBIX ~ BOJIH:  OTPaXXEHUE,
npesioMJIeHUE, MoJspu3auus, udpakuus, MHTephepeHIus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Vuenuueckuii  sxcnepumenm, nabopamopmuvie  pabomovl,  NPAKMUKYM
N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa



[IpsiMosMHEHOE pacIpPOCTPaHEHUE CBETA B OJHOPOJHOM cpexne. JIyu cBera.
ToueuyHblii MCTOYHMK cBeTa. OTpakeHHE CBETa. 3aKOHbl OTPAKEHHS CBETA.
[Toctpoenne wu3o0pakeHuit B TIockoM 3epkaine. Cdepuueckue 3epkana.
[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIOTHBIN TOKAa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHYECKOIO CBETA
4yepes3 rpaHully paszelia AByX ONTHYECKUX cpell. XoJ Jydei B mpusme. Jucnepcus
cBera. CnoxHblil coctaB Oenoro cseta. LBer. [loniHOEe BHyTpeHHEe OTpa)Ke€HUE.
[IpenenpHBIA  yrom TOMHOTO BHYTpeHHEro oTpaxeHus. CoOupamomue u
paccenBarome JMH3bL. ToHkass nuH3a. DOKyCHOE pPACCTOSHHE M ONTHYECKas

CUJla TOHKOU JINH3BI. 3aBHUCUMOCTh (OKYyCHOr0 pacCcTOSHUS
TOHKOW c(epruuecKoi JIMH3bI OT €€ NeOMETPUU M OTHOCUTEIIBHOIO IOKa3aTelis
npenoMiieHuss. PopMyra TOHKOM JIMH3BL. Y BEJIMYEHHUE, JaBaeMO€ JIMH30U. XOJ
Jy4a, OpOLIEAUIEro JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU
ocu. IlocTpoeHune u300pakeHU TOUYKM U OTpe3Ka MPSMOM B COOMparOLUX U
pacceuBaIIMX JHUH3aX M MX cucrteMax. Onrtudeckue npubopsl. Paspemaromas
cnocoOHoCcTh. ['ma3 kak onTudeckas cucrema. Ilpenensl NPUMEHUMOCTH
reomerpudyeckoi  ontuku. BomHoBas  ontuka. HHtepdepenius  cBera.
KorepeHTHble UCTOYHUKH. Y CIOBUSI HAONIOJCHHUS MaKCUMyMOB U MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX KOTE€PEHTHBIX HCTOYHHUKOB. IIpumepbl
KJIACCUYECKUX HHTEep(depeHIIMOHHBIX cxeM. Judpakmus cera. dudpakuuonHas
pemérka. YcioBue HAOMIOJEHUS TJaBHBIX MAaKCUMyMOB TIpH  IaJICHUU
MOHOXPOMAaTHYECKOTO CBETa HAa AUPPAKUMOHHYIO pemérky. [lomspuzanus ceera.
TexHuyeckue ycTporucTBa U TEXHOJOTMYECKHUE MPOLECCHI: OUYKH, JyNa, IEPUCKOIL,
¢doToanmapaT, MHKPOCKON, MPOEKIMOHHBIM ammapaTr, MNpPOCBETICHUE OITHUKH,
BOJIOKOHHASI OTNITHKA, TU(PPaKIIMOHHAS pEHIETKA.

JdemoHcTpanumn

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Habutoienne noaHoro BHyTPEHHETo oTpaskeHus. MoJienb cBeToBo1a.

HccnegoBanue XxoJa CBETOBBIX IIyYKOB YEpPeE3 IUIOCKONAPAIENbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopaenyu MUKPOCKOTIa, TEJIECKOTIA.

Habmronenue natepdepeHnu crera.

Habutoienue 11BeTOB TOHKUX TJIEHOK.

Ha6nronenue nudpaxiuu ceera.

Nzydenne qudpakimOHHON pErIETKH.



Habmronenue nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcun cBera.

Ha6nronenue nonspusamnuu cBeTa.

[TpumeHeHre OJIIPOUIOB VIS U3YUYCHHS] MEXaHMUECKHUX HaIPSHKCHUH.

Vuenuueckuii  skcnepumenm,  aabopamopHvle  pabomvl,  NPAKMUKYM
N3mepenune nokaszaTess MpeaoMIICeHUs CTEKIIA.

Uccnenoanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHUSI OT BeliecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[ToyyeHnue n300paXkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tomy4yeHnue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Habnronenue nudpakuuu, THTEpPEPEHINH U MOISIPU3ALUU CBETA.

N3ydenne  monsipu3aliii  CBETA, OTPAXEHHOTO OT  IOBEPXHOCTHU
JIARJICKTPUKA.

N3yuenune uaTepPEepeHIINM JIa3epHOTO U3ITyUYCHUS Ha IBYX IETISX.

Hab6nronenue nucnepcuu.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenune nrHbI CBETOBOU BOJHBI.

[TonyueHnue cnieKkTpa U3Ty4eHUsI CBETOMOAA MPU MTOMOIIHN JTU(PPaKIIMOHHON
PELIETKMY.

Pa3znes 6. OcHOBBI CIEUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuwku.  [loctynatsl
CIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH. [ IpOCTpaHCTBEHHO-BPEMEHHON NHTEPBAIL.
[IpeobpazoBanus JlopeHma. Y cioBue MpUUUHHOCTH. OTHOCUTENBHOCTh

OJTHOBPEMEHHOCTH. 3amenieHue BpEMEHU U COKpalleHue
JUIMHBL. DHEPTHS U UMITYJIbC PEJIITUBUCTCKON YacTulbl. CBsA3b MAacChl C SHEPTUEH
U  UMIIYJIbCOM pPEISITUBUCTCKOW 4YacTUUbl. OHEPrus IMOKOsA. TexXHUYecKue
YCTPOMCTBA W  TEXHOJOTMYECKUE TPOLIECCHI: CIYTHUKOBBIE IPUEMHUKH,
YCKOPHUTEIM 3apsKEHHBIX YaCTHIL.

Y4deHn4ecKkui IKCIEPUMEHT, JJa00paTOpHbie Ppad0Thl, IPAKTUKYM
OnpeneneHue UMITyJIbCa M SHEPIUM  PEISTUBUCTCKUX YacTull (1o
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI] B MArHUTHOM TOJIE).

Paznen 7. KBanTtoBas pusuka

Tema 1. Kopnyckyaapno-6011060ii oyanusm

PaBHOBecHOE TemioBoe M3NyYeHUE (M3IydeHHE aOCOIIOTHO YEPHOIO Teia).
3akoH cmemieHuss Buna. I'mnorteza [lnanka o kBaHTax. @OTOHBI. DHEprus M
umnynsc ¢porona. ®otosdpdexr. Onpitel A.I'. CtoneroBa. 3akonsl (oTorddekra.



VpaBaenue OuHimTelHa 11 pororddekra. «KpacHas rpanuna» dororddekra.
JlaBneHue cBera (B 4aCTHOCTH, JABJIEHUE CBETAa HA aOCOJIOTHO MOTJIOMIAIOIIYIO U
a0COMIOTHO OTpaxaronlyro moBepxHOCTh). OmbiTel [I.H. JlebeneBa. BomHoBbIC
cBorcTBa 4vactull. Bomnel ne bpownsa. [lnmHa BomHbl ne bpoiss m pasmepsl
o0NacTH  JIOKalu3alluM  JBWXKYyIIeWcss vacTuibl. KopnyckynspHO-BOTHOBOM
nyanu3Mm. [udpakuus snektpoHoB Ha Kpuctamiax. Crneuuduka u3MepeHuil B
mukpomupe. CooTHouieHusi HeompenenéHHocteil ['eizenOepra. TexHuueckue
YCTPOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: CIEKTPOMETP, (POTORIEMEHT,
dboTogaTuuK, TYHHEIBHBIH MUKPOCKOII, COTHEUHAsi 6aTtapesi, CBETOAUO,.

JemoHCcTpauun

®o103((PexT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdhDEKTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB  OT
OCBELIEHHOCTH.

Cseroauon.

Conneunas Oarapesi.

Yuenuueckuii  sxcnepumenm, nabopamopHvie pabomsi,  NPAKMUKYM
UccnenoBanue GpoTope3ucTopa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuxka amoma

OnbITEl IO UCCIEIOBAHUIO CTpOeHUs aToma. IlnanerapHas mojenb aToma
Pesepdopna. Ilocrynatet bopa. Wsnydenue wu mnorjomeHue (GOTOHOB TMpHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS 3HEpruu Ha Apyroil. Bunsl cniektpoB. Crektp
YpOBHEN 3Heprun aromMa BoAopoAa. CIOHTAHHOE M BBIHYXKJIECHHOE H3IIyYEHUE
ceera. Jlazep. TexHuueckue yCTPOMCTBA © TEXHOJOTHMYECKUE IPOLIECCHI:
CIEKTPAJIbHBIN aHAIN3 (CIIEKTPOCKOI ), JIa3ep, KBAHTOBBI KOMIIBIOTED.

JdemoHcTpanuu

Mopens onbita Pesepdopra.

HaGnronenue mMHeHYaThIX CIIEKTPOB.

YCTpONCTBO M IEWCTBUE CYETYMKA MOHM3UPYIOHMX yactull. OmnpeneneHue
JUTUHBI BOJIHBI JIA3EPHOTO U3TyYECHUSI.

Vuenuueckuii  sxcnepumenm, aabopamopuvie  pabomovl,  HPAKMUKYM
HaOmronerne mmHEHYIATOrO CrieKTpa.

HccnenoBanne cnekrpa pazpeKeHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHUE
nocrosiHHoM Punbepra.



Tema 3. Quzuka amomno2o A0pa u INeMeHMAaApHBIX YaACHMUY

Hyxnonnas monens snpa ['eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sApa. M3orombl. PammoaktuBHOCTH. Aubda-pacnaa. DIEKTPOHHBIM U
MO3UTPOHHBIN OeTa-pacnan. ['aMMa-uziydeHue. 3aKoH palMOaKTUBHOTO pacmaja.
PanuoaktuBHbIE M30TONBI B mpupojie. CBONWCTBA MOHU3UPYIOMIETO H3ITYUYCHUSI.
BrnusHue pandoakTUBHOCTM Ha JKUBbIe oOpraHu3mbl. EctecTBeHHBIN (oH
u3nydeHus. Jlosumerpus. DHEprus CBS3U HYKIOHOB B siipe. SnepHble CHIIBL.
JHledbexkT maccel smpa. Smepuble peakumu. JlemeHue w cuHTE3 saep. SnepHbIe
peaktopsl. [IpoGiemsbl ynpaBiasieMOro TEPMOSIEPHOTO CHHTE3a. DKOJOTMYECKUE
aCIEKThl Pa3BUTHS SACPHON PHEPreTUKU. MeToAbl peTUCTpalli U UCCIIEeIOBAHUS
3JIEMEHTapHbIX yacTull. PyHIaMeHTalbHbIE B3auMozeiicTBus. bapuowsl,

ME30HBI U nentonsl. IlpencraBnenne o CraHgapTHOM MOAENU.
KBapk-rimoonHas mozens aapoHoB. @usuka 3a npeaenamu CTaHAApTHOW MOJEINH.
Témuas Mmarepuss U TEMHas sHeprus. EQUHCTBO (U3MYECKOW KApTUHBI MHpA.
TexHUYeCKHuEe YCTPOMCTBA M TEXHOJIOTMYECKHE IMPOIECChl: JO3UMETpP, Kamepa
BunibcoHa, SAEpHBIA peakTop, TEPMOSIIEPHBI peakTop, aToMHas OomoOa,
MarHUTHOpPE30HaHCHAas ToMorpadus. Yuenuueckuii sxkcnepumenm, 1a00pamopHvie
pabomul, npakmukym ViccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paanoakTUBHOrO (poHa C HUCIOJIb30BAaHUEM J03uMeTpa. M3ydeHnue
NOTJIOUIeHHs OeTa-4yacTHI] ATFOMUHHUEM.

Pasznes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

OTtanbel pa3BUTUA acTpoHOMUU. lIpukiiamlHOE W MUPOBO33PEHUECKOE
3HauYE€HHUE AacTpOHOMHUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU JUIsI OOBSICHEHUS
MPUPOJIBl KOCMHUYECKUX OOBEKTOB. MeTOIbl aCTPOHOMHUYECKUX HCCIEIOBAHUM.
CoBpeMeHHbIE ONTHUYECKHE TEJIECKOIbI, PaJAMOTENIeCKONbl, BHeaTMochepHas
actpoHomusi. Bupg 3Bé3mHoro HeOa. Co3Besnusi, sSipKue 3BE3NBI, IJIAHETHI, HUX
Buaumoe nBuxkeHue. Connewynas cucrema. Cousnie. CoynHeuyHass aKTHBHOCTD.
Hctounuk sHeprum ConHoa W 3BE34. 3BE3BI, UX OCHOBHBIE XapaKTEPUCTHKHU.
JuarpamMmMa  «CHEKTpajdbHbIA  KJIacC — CBETUMOCTH». 3BE31bl  TJIABHOU
MOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHMOCTBY» ISl 3BE3]] IJIaBHOU
[I0CJIEI0OBATEIBHOCTH. Buyrpennee CTpOECHHUE 3BE3. CoBpemeHHbIE
MPEJICTABICHUS O TMPOUCXOXKIACHUU U 3BOJIOIUM CoNHIA W 3BE3M. DTalbl KU3HU
3BE31. Muneunbiii [Iyts — Hama [Nanaktuka. Ilonoxxenue u aBwxkenue CosiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raiakTuK. Bcenennas. Pacmmpenne Bcenennoit. 3akon XaO6ma. PaszbOeranue
raiakTuk. Teopuss bonbiioro B3peiBa. PenmkroBoe wu3mydenue. MacmrabHas
cTpykTypa Bcenennoit. Meraranaktuka. Hepeménusie mpo6ieMbl aCTpOHOMUH.



Yuyennueckue Ha0JII01eHUS

Ha6nronenus 3BE3mHOTO HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUIN JJIsI OMPEACIICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3aus CeBepHOro MOJylIapusi U SIpKUe
3B&3npl. HaOmronenuss B Teneckon JIyHBI, TUIAaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOILJICHUM.

DuU3NYeCKU NPAKTUKYM

Cnoco0b1 nu3mMepeHus GU3NIECKUX BEIUMYHMH C UCIOJIb30BAHHEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIC TOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUHH.
Onenka rpaHul norpemHocTed. IIpoBeneHMe  KOCBEHHBIX — M3MEPEHUM,
HCCIICIOBAHUM 3aBUCUMOCTEH (PHM3MYECKUX BEJIMYMH, IPOBEPKA MPEITIOKEHHBIX
runoTe3 (BpIOOp U3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pazfenax «YUeHHUEeCKUU
AKCTIEPUMEHT, Ja00paTOpHbIC padOThI, IPAKTUKYM).

O06o0maroniee NOBTOPEeHUE

OO6o0011IeHne 1 cucTeMaTu3alus CoJIep KaHus pas3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3MKa U TEPMOJUHAMUKAY, «IJEKTpoInHaMuKay, «Koaedbanus
U BOJHBI, «OCHOBBI CIHEIMAIBbHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBad
busnka», «NeMEeHTbl ACTPOHOMUH U acTpoU3uKku». Ponb GU3NKK U aCTpPOHOMUHU
B OKOHOMHUYECKOW, TEXHOJOTUYECKOM, COIMaIbHOM W ATUYeckor cdepax
JIEATEIIbBHOCTH YeJOBEKa, POJib U MECTO (PU3MKU U aCTPOHOMHUHM B COBPEMEHHOM
HAyYHOW KapTUHE MHpA, 3HAUYCHUE OIMCATEIBbHOW, CHUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHONM ¥ TMPOTHOCTUYECKON (YHKIUNA (DUIUYECKON TEOpuu, poJb
busndeckoil Teopun B (POPMUPOBAHUU TPEJCTABICHUN O (PU3MUECKOW KapTHUHE
MUpa, MeCTO (U3NYECKOM KapTUHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTEeCTBEHHO-HAYUYHbIX MIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

N3yuenne kypca @usuku yrayonénHoro ypoBHs B 11 kiacce
OCYIIECTBISIETCS C YYETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTpaduil ¥ TEXHOIOTHH.

Mesicnpeomemmuvie nOHAMUA, CBA3AHHBIE C U3YYEHUEM MEMO008
HAy4YHO020 NO3HAHUA: SIBJICHUE, HAYYHBIH (akT, runoTesa, (pusnueckas BeITUUMHA,
3aKOH, T€Opusl, HAOJIIOIEHUE, IKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIENb, U3MEPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: PemieHue cucteMbl ypaBHEHHH. TpuroHOMETpUYECKHE
(GYHKIIUHM: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1€CTBO. BEKTOphI M MX MPOEKIMU HA OCH KOOPJWHAT, CIOKEHHE BEKTOPOB.



ITpousBoaHble 3neMeHTapHBIX (yHKUMA. [Ipu3Haku nogoOusi TPEYroJbHUKOB,
OTpeieNICHUE MIOMIAAN IJIOCKUX GUTyp 1 00bEMa Tell.

buonozua: >nextpuueckue SBICHHUS B KUBOW MPUPOZE, KoyieOaTelbHbIC
JBW)KCHUS B JKUBOW MNPHUPOAE, OKOJOTMYECKHE PHUCKU IIpU NPOU3BOACTBE
NIEKTPOIHEPTHUH,  DICKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYJXKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMATHOCTUKA B MEIMIIMHE, OITHUYECKHE SBICHUS B JKUBOU
IIPUPOJE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KpPHUCTAUIMYECKass CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl O00pa3oBaHUsl  KPHUCTAJUIMYECKOM  PEmIETKH,
CHEKTPAJIbHBIA aHAIIN3.

T'eocpachua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MArHUTHBIX DY,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, DJIEKTPOMATrHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEepEeMEHHOrO0 TOKA, UHIYKIUOHHAs Ieyb,
JIMHUU 3JIEKTpoIepead, 3JEKTPOABUraTellb, pasap, paIiuonpuEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, yIbTPa3ByKOBas JUArHOCTUKA B TEXHHUKE,
IIPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHUKA, COJIHEUHAas OaTapesi, CIIyTHUKOBBIE
IIPUEMHHKH, SJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mnpeamera «Du3HNKay
JOJKHBI OTpa)kaThb TOTOBHOCTh M CITOCOOHOCTH O0YYarOIINXCsl pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUMEHTAlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJIUIMOHHBIM IEHHOCTSM POCCHUHCKOro OOIIeCTBa, pacIIMpeHHe >KU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEaIn3allui OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATENBHOU AESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH TPAKJAHCKON MO3ULIMUA 00YYAIOLIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUICKOro OOIIECTBA; MPHUHATHE TPATUIUOHHBIX
OOIIEYEIOBEYECKUX T'YMAHUCTHYECKUX U JIEMOKPAaTUYECKHX ILIEHHOCTEW;
TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TIPAKIAHCKOTO
o0IIecTBa, y4acTBOBaTh B CaMOYIIPaBJICHWHM B 00pa3oBaTelIbHOM OpraHHU3alluy;
YMEHHE B3aUMOJECHCTBOBATh C COLUMAIBHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX
GYHKIMSMH UM Ha3HAY€HHEM; TOTOBHOCTh K TYMaHUTapHOH U BOJOHTEPCKOM
JEATEIIbHOCTH;



2) MATPUOTHYECKOTO BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaXTaHCKON UACHTUYHOCTH, aTPUOTU3MA,
LIEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTU GU3MKH U TEXHUKE,

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TMOBEJICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTH YYEHOI0; OCO3HAHHE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOWYMBOIO
Oymymiero;

4) 3CTeTHYecKOro BOCHUTAHMA: JCTETUYECKOC OTHOIICHHE K MHPY,
BKJIIOYAs 9CTETUKY HayYHOTO TBOPYECTBA, MPUCYIIETO (hU3UUECKOM HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K pazNuyHbiM cdepam NpodecCHOHATBLHON ACSITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeil npodeccud W pealn30BbIBATH COOCTBEHHBIE JKU3HCHHBIC IJIAHBI;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpa30BaHUIO B 00JacTH
(bU3UKN HA IPOTSHKCHUU BCEU JKU3HU;

6) IKOJIOrHYEeCKOT0 BOCHUTAHMS: CPOPMUPOBAHHOCTH 3KOJIOTUYECKOM
KyJbTYphl, OCO3HaHUE TJ00aTBFHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
IUIAHUPOBAHUE WU OCYIIECTBICHUE JCHUCTBHM B OKPYXXAKOLICW Cpelle Ha OCHOBE
3HAHUS LEeJed YCTOMYMBOIO pPa3BUTHUS YEJIOBEYECTBAa;  PacmmpeHue orbiTa
JeATEIbHOCTH 3KOJIOTMYECKOW HAINpaBJIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUU
1o (pu3uKe;

7) MeHHOCTH HAYYHOT0 MO3HAHUSI: CHOPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKOW HAYKH;
OCO3HAHME LIEHHOCTH HAayYHOH NE€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
(GU3MKM  OCYLIECTBISATh MPOEKTHYI0O M HCCIEAOBATENbCKYIO JI€ATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jilornueckue aeiicTBUA:

CaMOCTOSITENIbHO  (DOpPMYJIHpOBaTh W aKTyalIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JEATEIIBHOCTH, 3a1aBaTh IAPAMETPbl U KPUTEPUU HX
JOCTUKEHUS; BBIABJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS] B PACCMATPUBAEMBIX
(U3UYECKUX SIBICHUSAX;



pa3pabaThiBaTh IUIAH PELIEHUs MPOOJIEMBbI ¢ YU4ETOM aHAIM3a UMEOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B  J€ATEIbHOCTb, OLIEHHBAaTh COOTBETCTBHUE
PE3yNbTATOB LIEJSAM, OLIEHUBATh PUCKHU MOCIIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEaAIbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieqoBarTe/LCKHe 1eCTBUSA.

BJIQJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIFOYEBBIMHU TOHATHUAMH U METOJAMHU
buznueckoil HayKu;

BJIQJIETh HABbIKAMH Y4€OHO-UCCIIEI0BATENBCKON U TPOEKTHOU I€ATEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJEp)KaHUs, MPUMEHEHUIO pa3IMYHBIX
METO/IOB [T03HAHMSI,

BJIAJCTh BUAAMHU JICATEIIBHOCTH IO IIOJIYYEHUIO HOBOI'O 3HAHHUSA, €ro
WHTEPHPETAlUH, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B pa3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICJCTBEHHBIE CBA3M W aKTyaJU3HpOBaTh 3ajauy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOJIWUTh apryMEHThl ISl JOKa3aTeJbCTBa
CBOUX YTBEPKICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJE PEIICHHUS 3aJadd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX; CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3ajlauyd B 00pa3oBaTesIbHOM
NeATEIbHOCTH, B TOM YHCIE MPU M3YYEHUM (PU3MKHU; JaBaTh OLIEHKY HOBBIM
CUTyallMsIM, OLIEHMBATh MPUOOPETEHHBIN OMNBIT, YMETh MEPEHOCUTHh 3HAHMS IO
(¢u3MKe B MPAKTUUECKYIO 00JIaCTh KU3HEACATEILHOCTH;

YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTh OPUTMHAIIBHBIC MOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJI€Th HABBIKAMHU MOJy4YeHHUs UHOOpMAIUU  (PU3UYECKOTrO
COJlep>)KaHUsI M3 HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh
MOKUCK, AHAJIM3, CUCTEMATU3ALMI0 U HMHTEPIpEeTaluio WH(OPMAIMU Pa3IUYHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTH UH(OPMALIHH;

UCIIONIb30BaTh  CPeACTBa WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3ajjad ¢ coOmofeHrueM TpeOOBaHMM HPrOHOMHMKH, TEXHUKH O€30MacHOCTH,



TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTHUYECKHUX HOPM, HOpM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEp>KaHUS B Pa3jIMuYHBIX (hopMarax c
yu€TOM HazHadeHHs] HHPOPMAIIUHU U LEJICBON ayJUTOPHH, BHIOUPAs ONTUMATbHYIO
dbopMy IpeCcTaBICHUs U BU3yaJIU3aIUu.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe NeHCTBUS:

OCYUIECTBJISATh OOIIEeHHWE Ha Yypokax (U3UKM W BO BHEYPOUYHOM
JEATEIIbHOCTH;

pacno3HaBaTh MNPEANOCBUIKM KOH(DJIMKTHBIX CHTyalMd M  CMSAr4aTh
KOHQJIUKTBI, pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOYKY 3pEHHUS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUIYaIbHOMN
paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUN C y4€TOM OOIIMX
WHTEPECOB, U BO3MOKHOCTEN Ka)KIOr0 YJI€Ha KOJUICKTUBA,;

IMpUHUMATh 1M COBMECTHOM  JI€ATEJIbHOCTH, OPTraHHU30BBIBaTh H
KOOPJIUHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITH IUIAH JCHUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KA4€CTBO CBOEr0 BKJIaJa M KaXXJOr0 Y4YaCTHHMKAa KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeasiaraTb HOBbI€ MPOEKTHI, OIEHMBATh HUJEU C TMO3UIUU HOBHU3HBI,
OPUTHMHANIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH; OCYUIECTBJISATh IO3UTUBHOE
CTPAaTETMYECKOE MOBEACHUE B PA3NIMYHBIX CUTYALHUSX, MPOSIBISATH TBOPUYECTBO U
BOOOpaxeHue, ObITh UHULIMATUBHBIM.

PeryasituBHbIC YHUBepCcalbHbIe yueOHbIe AefcTBUA

Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYTUPOBATH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh TUIAH PEIICHUs] PAacUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS MPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;



Croco0CTBOBaTh (HOPMHUPOBAHHUIO M TPOSIBICHHUIO JPYAHWIMH B 00JIaCTH
(U3HKH, TTOCTOSHHO MOBBIMIATL CBOM 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlWsIM, BHOCHUTh KOPPEKTHBHBI B JCSITECIBLHOCTD,
OIICHHBATh COOTBETCTBHE PE3Y/IbTATOB IICIISIM;

BJIaJCTh HABBIKAMHM  IIO3HABATCIIbHOH  pedieKCHMH KaK  OCO3HAHUS
COBEPIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, MX PE3YyIbTaTOB M
OCHOBaHMUI;

HCIIOJIb30BaTh MPUEMBI peIICKCHH JIJIs OIICHKH CHTYAIluH, BEIOOpA BEPHOTO
peIIeHUs;

YMETh OIICHMBATh PUCKH M CBOCBPEMCHHO INPUHUMATh PEIICHUSA 0 X
CHI)KCHHUIO,

IPUHUMATh MOTHBBI M apryMEHTBI JPYTUX IIPH aHAM3€¢ Pe3yJbTaToOB
NEeATEIbHOCTH;

IPUHUMATh CeOsI, IOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apryMEHTHl JAPYTHX TP aHAIHW3Ee PEe3yIbTaToOB
JEATEILHOCTH;

npHU3HaBaTh CBOE MpaBO W INPaBO JpyrHxX Ha omuOKku. B mporecce
JOCTHDKCHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPAMMBI 1O (PH3UKE IS
YpOBHSI CcpefaHero ooOmero obpa3oBaHus Yy OOYYarOMMXCS COBEPIICHCTBYETCS
IMOYUOHANBHBLU uHmesnnexm, TIPEAIOJIararoIHii c(hOpPMHPOBAHHOCTD:
CaMOCO3HaHMS, BKJIIOYAIOIIET0 CIIOCOOHOCTH ITOHUMATh CBOE 3MOIIMOHAIBHOC
COCTOSIHHE, BUCTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBLHOM Chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJanTUPOBAaTHCA K
SMOIIMOHAJIEHBIM U3MEHECHHSM U MPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIONIEH CTPEMJICHUE K JOCTHIKCHHIO 1IECIU U
yCIIexXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE JICHCTBOBATh, MCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH,  BKIIOYAIOIIEH  CHOOCOOHOCTh  I[MOHHUMATh  3MOILMOHAJILHOE
COCTOSIHHME JIPYTHX, YUUTBIBATh €0 MPHU OCYIIECTBICHUU OOIICHHMS, CIIOCOOHOCTD K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAMBATh
OTHOIIICHUSI C APYTUMHU JIOABMHE, 3a00THTHCS, MPOSBIIATH WHTEPEC W pa3peniaTh
KOH(DIIUKTHI.



IHHPEAMETHBIE PE3YJIBTATDBI

K xonmy o6ydenus B 11 kijiacce mpeaIMeTHBIE PE3yIbTaThl HA YIITYOJICHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAThH POJb (PU3UKK B IKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLUATbHON
U JTUYECKOM cdepax MAeITeIbHOCTH 4YEJIOBEKa, POJb M MeCcTO (U3UKH B
COBPEMEHHOW HAy4YyHOM KapTHHE MUpPA, pPOJb AaCTPOHOMHHM B IPAKTHYECKOU
JEATEIbHOCTH 4YEJOBEKa M JAJBHEHIIEM HAy4YHO-TEXHUYECKOM pa3BUTHH,
3HAYECHHUE  ONMCATEJIbHOM, CUCTEMATHU3UPYIOIIEH,  OOBSICHUTEIBHOW U
MPOTHOCTHYECKOW  (DYHKIMH  (PU3NUECKOW TEOpUH —  DIICKTPOAMHAMUKH,
CHELHMATFHON TEOPUU OTHOCHUTEIHHOCTH, KBAHTOBOW (PU3UKHU, POJb (U3UUECKOM
Teopud B (POPMHUPOBAHUM MPEJACTABICHUN O (PU3HUYECKOW KapTHHE MUPA, MECTO
(du3nyecKoil KapTUHBI MUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O IIPUPOJIE;

pa3ianyaTh yCJIOBUS MPUMEHUMOCTU MOeNel (PU3NUYECKUX TEJ U MPOLIECCOB
(sIBIEHUI): OJHOPOAHOE JJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJI,
rapMOHHUYECKHE KOJEOaHMs, MATEMAaTUYECKU MAasITHUK, UACATbHBIA MPYKUHHBINA
MasTHUK, TaPMOHUYECKUE BOJIHBI, WACAIbHBIA KOJEOATENbHBI KOHTYp, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIApa U KBAHTOBOW MOJIENIN CBETA;

pa3nauyaTh yciaoBHsS (TpaHMIBI, OO0JACTH) HPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, IOHMMAaTh BCEOOUIMM XapakTep (yHIaMEHTalIbHBIX 3aKOHOB W
OTPaHUYEHHOCTH UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMAarHUTHBIE MPOLECCHl U SIBJICHUS,
WCIIOJIb3Ys. OCHOBHBIE IOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKH WU CHEHHUATBHOU
TEOPUH OTHOCHUTEILHOCTH (3aKOH COXPAHEHMS DSJEKTPUYECKOro 3apsija, Cuia
Awmrepa, cuna JlopeHua, 3aKOH 3JEKTPOMArHUTHOM WHIYKIMU, NpaBuiio JIeHia,
cBs3b DJIC caMOMHOYKIHUM B D3JIEMEHTE DSJICKTPUUYECKOW ILEMUA CO CKOPOCTHIO
U3MEHEHHs] CWIbl TOKA, IOCTYJAThl CIELUAJIBbHOM TEOPUM OTHOCUTEIBHOCTU
OWHIITETHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLECCHl U SIBJICHUSI, UCTIOIb3Ys
MOJIOKEHUS] KBaHTOBOW (u3uku (ypaBHeHUE OiHIITEeWHa Uit (QoTtorddexra,
IIEPBBIM U BTOPOU IOCTYJIaThl bopa, IPUHLIMIT COOTHOLIEHUS HEOIPENECIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPAHEHUs 3apsAO0BOTO M MAacCOBOTO YUCEN W DHEPrUU B
AJIEPHBIX PEAKIUAX, 3aKOH PaJMOAKTHUBHOTO paclaja); OMHUCHIBATH (PUINYECKUE
IIPOLIECCHI U SIBJICHUSA, HCIIOJb3Yysl BEJIWYMHBI: HANPSKEHHOCTH JJIEKTPUYECKOTO
IOJIs, IOTEHUHAN  J3JEKTPOCTaTHYECKOTO  II0JIsA, Pa3HOCTb  ITOTEHLHAJIOB,
AIEKTPOABMKYIAS CUJA, UHAYKIMS MArHUTHOTO IOJIsI, MATHUTHBIM IOTOK, CHJIA
Amnepa, WHAYKTUBHOCTb, DSJICKTPOJBMXKYIIAA CHJIA CAMOWHAYKLHH, DHEPrus
MAarHUTHOTO IIOJIsI IIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN MMIIYJIbC, ITOJHAs
DHEprusi, DHEPrus IMOKOs CBOOOJHOM YacCTHIbl, DHEPIHs U HMITYJbC (POTOHA,



MaccoBO€ YHCJIO M 3apsal sipa, SHEPrusi CBSI3U sApa; OOBACHATH OCOOEHHOCTH
IpoTeKaHus (PU3MUECKUX SBJICHMIA: SJICKTPOMArHUTHAS WHAYKIIHS, CAMOMHIYKIIH,
pe3oHaHc, uHTepdepeHIus BOJH, Mupakius, AUCIEPCHs, MOJHOE BHYTpPEHHEE
otpaxenue, porodnekrpudaeckuii 3G ekt (pororddexr), anpda- u O6era-pacnagpl
AJep, TaMMa-u3ilydeHue saep, GU3ndecKue NPUHLIUIBI CIIEKTPAIIBHOTO aHalln3a U
paboThI 1azepa;

ONpEAENATh HANpaBiICHUE WHAYKIMM MAarHUTHOTO MOJS INPOBOJHUKA C
TOKOM, cuiibl Amrnepa u cuiisl JlopeHia;

CTPOUTH M300paKEeHUE, CO3aBAEMOE TIJIOCKUM 3€pKajioM, TOHKON JTIMH30M, U
pPacCCUMTBIBATH €0 XapaKTEPUCTUKU;

MPUMEHATh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TIOHATHS, TEOPHUH H
3aKOHBI JJI1 aHajdu3a U OOBACHEHUS (PU3MUECKUX MPOLECCOB, MPOUCXOIALINX B
3BE3/11aX, B 3BE3/IHBIX CUCTEMAX, B MEKTAIIAKTUIECKOM Cpele;

JBUKEHUSI HEOECHBIX TEJI, SBOJIOIMH 3BE3 U Beenennoii;

OPOBOJUTh  HUCCIEIOBAaHUE 3aBUCUMOCTEH  (U3MUECKUX BEIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYHUH B
BUJIE TpapUKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTEH W3MEPEHMM, [enaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNS,

IPOBOJUTh KOCBEHHbIE HW3MEpEHUs (PU3MUECKHX BEJIWYHUH, I[pPU OSTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHHUs, OLEHUBAaTh aOCOJIOTHBIE U
OTHOCHUTEJBbHBIE IOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TMIOTE3bl: IMJIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY, aHaJU3UpPOBaATh
MOJIyY€HHbBIE PE3YJIbTATHI U I€NIaTh BBIBOJ O CTATyCE MPEIIOAKEHHOMN TMIIOTE3bI;

OMKCBIBATH METOJIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUI;

co0roAaTh MpaBmiia O€30MacHOTO TPy/la NPy MPOBEACHUM UCCIEI0OBAaHUN B
pamMKax y4yeOHOro 3KCIEepUMEHTa, MPAKTHUKyMa M y4eOHO-HCCIIeI0BaTEIbCKON U
IPOEKTHOM JESATENBHOCTH C HCIIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemarb pacu€THbIE 3aJayd C SBHO 3aJaHHOW MW HESABHO 3aJaHHOU
(bu3MUecKoil MOJEIbI0: HA OCHOBAHMM aHAJIW3a YCIOBHUS BBIOMpaTh (U3HUECKUE
MOJIeJIM, OTBEYAIONIMEe TpPeOOBaHUSAM 3a/layd, NPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TMOCTYJNaThbl (U3MUECKUX TEOpUH TPHU HCIOJIb30BAHUU
MaTEeMaTUYECKUX METOJOB pEUIEHHUs 3a7ad, NPOBOAUTH Pacy€Tbl HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, AHAJIM3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATh METObI
peuieHus ¢ y4éToM NOJYyYEHHBIX Pe3yIbTaTOB;

pelIaTh KaueCTBEHHbBIE 33/1a4M, TPEOYIOLIME NPUMEHEHUS 3HaHUN U3 Pa3HbIX
pasnenoB Kypca (U3MKHM, a TaKKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB



€CTECTBEHHO-HAYYHOI'O I[MKJIA: BBICTPAUBATh JIOTMUECKYIO LIENOUKY PACCYKIECHUN
C OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBJICHUS;

HCIIONIb30BaTh TEOPETUYECKUE 3HAHHMS i OOBSICHEHHS OCHOBHBIX
OPUHLUAIIOB PpabOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMUYECKUX IPOIIECCOB;

IPUBOJUTH NPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXkAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

aHAJIM3UPOBATh U OLIEHUWBATH MOCIEACTBHS OBITOBOW M MPOU3BOJACTBEHHOM
JIESITEIbHOCTH 4YEeJIOBEKa, CBA3AHHON € (PU3MUYECKHMMH MPOIECCAMH, C TMO3MIMN
DKOJIOTHYECKON 0€30MacHOCTH, IIPEACTABIICHAN 0 palMOHAJIBHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU JOCTHKEHUN HAyKu U
TEXHOJOTHH JIsl JaNbHEHUILETO pa3BUTHSI YEIOBEYECKOr0 00IECTBA;

OPUMEHSTh Pa3InyHbIe CIOCOOBI paboThl ¢ MHMOpMaIuend QPU3NIECKOro
COJIEP’KaHUSl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHUH,
IpU 3TOM MCHOJb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOIMH IS
MOUCKa, TMepepabOTKU M MPEIbSABICHUS YYEOHOW M HAYYHO-TIOIMYJISIPHOM
uHbOpMaIlMK, CTPYKTYPUPOBAHUSA U MHTEPHpETAluu WHGOpPMAIUH, MOTYyYCHHOU
U3  Pa3IMYHbIX HCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh  IOJIy4aeMylO
UH(GOPMAIIUIO U OLIEHUBATH €€ T0CTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHKA UH(POpMAIIH;

HPOSIBIISITH OpraHHU3aliOHHBIE U MO03HABATEJIbHbBIE YMEHHUS
CaMOCTOATEILHOTO NPHOOPETEHMs] HOBBIX 3HAHUM B IIPOLIECCE BBITOJIHEHUS
MIPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PadOT;

paboTatb B TIpyINNeE C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX pOJEH,
IUIAaHUPOBATh PAOOTy TPYNIbl, PALMOHAIBHO PACHpPENENsATh NESITebHOCTh B
HECTaHJIaPTHBIX CUTYyaIUsX, aJIeKBaTHO OLIEHWBAThH BKJIAJl KJKJOTO U3 YYaCTHUKOB
IpyMNIbl B peICHHE paccMaTpuBaeMoOi poOIeMbl;

MPOSBIISATE MOTHBALMIO K Oyayiedl mpoecCHOHaIbHOW JAEATENIBHOCTH MO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



KAJIEHIAPHO- TEMATHYECKOE IINTAHUPOBAHMUE

Ne Tema ypoka Cpoku
n/n
I'naBa 1. MarHuTHoe mnoJie
MarauTHble B3aUMOJICHCTBUS OCTOSIHHBIX MarHUTOB.
1 . 1 Henens
B3anmoneiictBue TokoB. [ unoresa Ammepa.
NHnykiust MarHuTHOTO noJisd. [IpuHImMn cynepno3uiuu.
2 | Jluaum MarHuTHOM MHAYKIMK. KapTHHBI MarHUTHBIX MOJICH. 1 nepens
MarauTHo€ 1oJie IPOBOIHUKA C TOKOM.
3 | Cuma Ammnepa. PaMka ¢ TOKOM B MarHUTHOM TIOJIE. 1 nenens
4 | Pemenne KkadecTBEHHBIX 3a1a4 o TeMe "MarauTtHoe mosie" 1 Hemens
5 DJIEKTPUYECKHUN IBUTATEND. JJIEKTPOU3IMEPUTEIBHBIE | Henens
npUOOpPBL. DIEKTPOMArHUT. JIuHAMUK.
6 | Pemenue 3amau mo reme «Cuna AmMrepar 2 Henens
7 | Pemenue 3amau mo teme «Cuna AMriepar 2 Henens
3 JlelicTBME MarHUTHOTO MOJISl HA JBIKYITYIOCS 3aPSYKEHHYIO 2 wenens
yactuity. Cuna Jlopenna. HaGmtonenue cuiibl JlopeHiia
JIBrxKeHHE 3apsKEHHOM YaCTUIBI B MATHUTHOM TIOJIE.
9 2 Henmens
[{uxnorpon. Macc-criekrporpad.
10 | Pemenue 3amau o teme «Cua Jlopenia» 2 "Hepens
11 | Pemenue 3amau o teme «Cuia JlopeHa» 3 Henens
12 | MarHuTHbBIE CBOMCTBA BEIICCTBA 3 Hedens
13 | Pemenue 3agau mo Temam «Cuna Amnepa» u «Cuna Jloperna» | 3 Hemens
14 | Pemenue 3ama4 o temam «Cuna Amnepa» u «Cuna Jlopenmna» | 3 Henens
I'naBa 2. Dj1eKTPOMATHUTHAS] MHAYKIUS
15 | DnexTpoMarHuTHas UHAYKUKA. MarHUTHBIA MOTOK 3 Henend
16 Ypok-uccnenopanue «lccnemoBanue 3aBUCUMOCTH 4 Henens
WHIYKIIMOHHOTO TOKa OT APYTHX (PU3HUECKUX BETUUUH»
17 | [IpaBuiio Jlenua. 3aKOH 37€KTPOMAarHUTHOM MHTYKIIUU 4 nepens
18 Buxpesoe anekrpuueckoe none. Tokn @yko. KauecTBeHHbIE 4 Henens
3a7a4u 1o TeMe " SIBJIeHrEe SIIEKTPOMAarHUTHOM MHIYKIIAN"
Pemienue 3amau o Teme «3aK0oH JIEKTPOMArHUTHOM
19 4 uenens
WUHTYKIA
20 | OJIC uHAYKIMH B IBYDKYIITUXCSI IPOBOAHUKAX 4 uenens
Pemenue 3anay no teme «3/1C nHAYKINN B JBUKYIIHUXCS
21 5 "Henens
MIPOBOJIHUKAX)
22 | SBnenue camounaykuuu. MaayktuBHoCTh. DJC 5 Henens




CaMOMHAYKIIUN

23 | DHeprust MarHuTHOro nosist. Pemenne 3anay. 5 Henens
Pemenue 3ama4 o remaM « CaMOMHAYKIUS» U « DHEPTHs

24 5 Henens
MarHuTHOTO TOJIsDy

25 | Karymika MHIYKTUBHOCTH B IIEIISAX IMTOCTOSTHHOTO TOKA 5 Henens
[TonroroBka k KOHTpOIbHOU pabote Ne 1 mo Teme «MaruutHoe

26 6 "Henens
noJie. DJIEKTPOMarHuTHAsT UHAYKIHS
Kontpoabnasi padora Ne 1 nmo teme «MarHuTHoe mnoJie.

27 6 Henens
DJIEKTPOMATHUTHASI MHAY KM

I'naBa 3. Mexannueckue KoJieOaHust

AHanu3 UTOroB KOHTPOJIBHOU paboThl. MexaHnyeckue

28 | konebanus. Yci10BUA BO3SHUKHOBEHUS CBOOOIHBIX KOJIeOaHUil. | 6 Hemens
["apmonndeckue koyieOaHusl.
["apMonunyeckue konedanus. Kunemartrka kosie6aTeabsHOTO

29 6 Hemens
JBH>KCHUSL.

30 | lunamuka K0ye0aTeIbHOTO ABUKEHUS. 6 "Hexens
JlnHaMu4eCcKuii MOJIX0/1 B PEILICHUH 3a]1a4 HA MEXaHUUYECKUE

31 7 Henens
KOJieOaHus.

32 | [IpeBpalieHue SHEPTUH MPU TAPMOHUYECKUX KOICOAHUSIX. 7 Henens
DHepreTuyecKuil MoAX0/ B PEUICHUH 3a]a4 HA MEXaHUYECKHE

33 7 Henens
KOJIeOaHus.

34 | Pemenue 3ama4 o TeMe «I apMOHUYECKHE KOJICOAHMS» 7 HEeneIs
3atyxaronue kojebanus. BeiHyX1IeHHbIE KOJIeOaHMUs.

35 7 Henens
Pe3onanc
ABToKoJIeOaHus. PerieHne kadeCTBEHHBIX 3a/1a4

36 |, | 8 Henens

Mexanndeckre KoJieOaHus
37 | Pemenue 3amau "Mexannueckue koneOanus" 8 Henens
I'naBa 4. Jj1eKTpOMATHUTHBIE KOJIEOAHUSA

CB0OOIHBIE AJIEKTpOMarHuTHeIe Kojebanus. KoseOatenbHblii

38 | KOHTYp. AHAJIOTHS MEXAY MEXaHUYECKUMU U 8 Hexes
AJIEKTPOMATrHUTHBIMH KOJICOAHUSMHU

39 ["apMoHUYECKHE IIEKTPOMArHUTHBIE KOJICOAHUS B g

HeJens

KojebarenbHOM KoHType. @opmyna Tomcona
Pemienue 3anau o teme «l'apMOHUYECKHUE DIEKTPOMArHUTHBIE

40 8 Hemens
KOJIeOaHUsI»

41 | 3aryxarolue 1 BbIHYKJIECHHBIE JIEKTPOMArHUTHBIE KosieOaHus. | 9 Henens

42 | MeTtoa BEKTOPHBIX TAAarpamMm 9 Henensa

43 | IlepemeHHbIN deKTpUUECKui TOK. Pe3uctop u koHjeHcarop B | 9 Henens




e INCPpEMECHHOI'O TOKA

44 | Katymka WHIYKTUBHOCTH B LIETIA IEPEMEHHOTO TOKA 9 Henens
45 | 3axon OMa Jj1s 11eTy epeMEeHHOTO TOKa. O Henens
46 MoIIHOCTG B LIENK MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U 10
JEUCTBYIOLIME 3HAUCHUS CUITBI TOKA. HeJes
10
47 | Pe3oHaHC B 11eNM MEPEMEHHOTO TOKa
HEZeIs
" d " 10
48 | Pemenue 3agau "llepeMeHHBIN TOK
HeJes
10
49 | I'eneparop mepeMeHHOTO TOoKa. Tpanchopmarop.
HEJEIIs
DKOJIOTHYECKUE PUCKH MPU TPOU3BOICTBE JEKTPOIHEPTUU. 10
50 | KynpTypa ucoiap30BaHuUS dJIEKTPOIHEPTUU B TIOBCETHEHBHOM
HEJEIs
KHU3HU.
51 O0600mIeHne MaTepuaia M pelieHre 3aj1ad mno TeMe 11
«DNEKTPOMArHUTHBIE KOJIEOaAHUS Heemns
I'naBa 5. Mexanu4eckue H 3JIEKTPOMATHUTHBIC BOJIHBI
11
52 | BonHoBBIE siBNIEHUS. XapaKTEPUCTUKH BOJIHBI
HeJeIs
. 11
53 | YpaBuenue Oeryiieil BOTHBI
HEZEIs
11
54 | 3BykoBbIC BOJHBI. YIbTpa3Byk. UH(pa3ByK.
Hees
55 WNuTtepdepenuus, AMPppakuus U NOJIIpU3aLisa MEXaHUUYECKUX 11
BOJIH HEZEIs
56 DIEKTPOMArHUTHOE MOJI€. DIEKTPOMArHUTHAS BOJIHA. 12
N3nyueHue 37eKTPOMarHUTHBIX BOJIH. Heemns
57 DHEPrust 3JIEKTPOMarHUTHhIX BOJIH. CBOMCTBA 12
AIIEKTPOMArHUTHBIX BOJIH Hees
58 [IIxana sneKTpoMarHuTHHIX BOJH. [Ipumenenune 12
3JIEKTPOMArHUTHBIX BOJH. Pemenue 3agau HEeIs
n " 12
59 | Pemenue 3amau "MexaHUYeCKUE U DJIIEKTPOMArHUTHBIE BOJTHBI
HEeIs
[ToaroToBka k KOHTpoOJIbHOM padoTe Ne 2 o Teme 12
60 | «MexaHuueckue 1 JIEKTPOMArHUTHbIE KOJIeOaHMsI.
HEeIs
MexaHudeckue U 3JIeKTPOMAarHUTHbIE BOJTHBD)
61 KontpoabHasi padora Ne 2 o teme «MexaHu4eckue u 13
3J1eKTPOMATHUTHBIE KoJ1e0anus. MexaHu4eckue u HEeIs




IJICKTPOMAIHUTHBIC BOJIHBD)

I'naBa 6. 'eoMeTpuyeckas onTuKa

62 AHanu3 UTOroB KOHTPOJIbHOU paboThl. CKOPOCTH CBETA. 13
MeTonbl U3MepeHus: CKOPOCTH CBETA HeJes
63 3aKoH NPSIMOJUHEHHOTO paclpoCTpaHeHus cBeta.Perienue 13
3a/1a4 Ha 3aKOH MPSAMOJMHEHHOT0 pacIpOCTPAHEHUS CBETA. HeJens
64 3akoH oTpaxkeHus cBeta. [locTpoenne n300paxkeHus B 13
MJI0CKOM 3epkaje. [loctpoeHre 30HbI BUIAEHUS. HeJens
65 3akoH npenomiieHus ceta. [lokazarens npenomienus.IlonHoe 13
BHYTPEHHEE OTpaKCHHE. HeJes
14
66 | Pemenue 3ama4 Ha 3aKOH TIPEJIOMJICHHS CBETA.
HeJens
14
67 | Pemenue 3a1ay Ha 3aKOH MIPEJIOMJICHUS CBETA.
HeJens
14
68 | Pemenue 3amau mo reMe «3aKOHBI OITUKH
HeJens
69 [IpoxoxaeHue Jiyya cBeTa CKBO3b npusMy. /lucnepcus. 14
[IpoxoxkaeHue cBeTa CKBO3b MIOCKOMAPAIIEIBHYIO IUIACTUHY. | HEAeIs
14
70 | JIunzel. DoKycHOE pacCTOSHUE U ONITUYECKAs CHJIAa JTUH3HI.
HeJens
. 15
71 | IloctpoeHue u300pa>keHUsI B TOHKOM JIMH3E.
HeJens
. . 15
72 | Pemenue 3aa4 Ha MOCTPOCHKUE U300paKEHUI B TOHKOM JIMH3E.
HeJens
. 15
73 | ®opMyna TOHKOW JTMH3GI. Y BEIMUEHUE JTMH3BI
HeJens
15
74 | Pemenue 3amay no teMe «JIMH3BI»
Heens
75 OnTuyeckue cucteMsl. [locTpoenne nzoOpaxeHuil B 15
ONTHUYECKUX CUCTEMaX. HeJes
16
76 | Pemenue 3amau.
HeJens
77 I';1a3 kak onTuyeckas cucrema. bam3opykocTs. 16
J1aIbHO30PKOCTb. HEeNs
" " 16
78 | Pemenue 3ama4 o Teme "JIMH3BI 1 ONTUYECKUE CUCTEMBI
Heens
79 BosHoBBIE cBOMCTBA cBeTa. Jucnepceus. [lonepednocTs 16
cBeTOBbIX BOJH. [Tonsipu3zanus cera HeJens




80 WuTepdepenius crera. Y cnoBrue HaOMOSHUS 16
uHTephepeHIH HEeIs
81 HuTepdepentus B Tonkux mieHkax. Kompia HeroToHa. 17
Hekoropsie o0nacTu npuMeHeHus: HHTepdepeHunu HeJes
17
82 | dudpakuus ceera. Judpakimonnas pemerka.
HeJes
83 Pemenue 3amay no reMam «HTEppEepeHIIUs CBETaY, 17
«dudpaxmus ceeta» HEZeIs
84 Pemenue 3anay no reMam «MHTEpdepeH s cBeray, 17
«udpakius cerar HeJes
85 [ToaroToBka Kk KOHTpOJIbHOM paboTe Ne 3 o Teme 17
«I"'eomeTpuueckas ontuka. BomHoBast onTuka HEens
86 KonrpouabHas padora Ne 3 nmo teme «I'eomerpuyeckasi 18
ontuka. BosiHoBasi onTuKa HeJeIs
I'naBa 7. OcHOBBI cIeNNAJILHON TEOPUU OTHOCHUTEIbHOCTH
AHanu3 UTOroB KOHTPOJIbHOM paboThl. [locTynarsl Teopuu 18
87 | otHocuTenbHOCTU. OCHOBHBIE CIIEICTBUS U3 IIOCTYJIATOB Henes
TEOPHUH OTHOCUTEIIbHOCTHU
. . 18
88 | PensaTuBHCTCKUM 3aKOH CIIOKEHHUS CKOPOCTEH
Hees
89 DNEMEHTHI PEASATUBUCTCKON TMHAMUKHU. DHEPTUs U UMITYJIbC 18
PEAATUBACTKON YaCTHULIBI. HEZEIs
90 Pemenue 3aga4 o reme «OCHOBBI ClIEIMATILHON TEOPUH 18
OTHOCUTEIBHOCTH Hees
01 Pemenue 3aga4 o reme «OCHOBBI ClIEIMATILHON TEOPUH 19
OTHOCUTEIBHOCTH HEZEIs
I'naBa 8. Ji1ieMeHTHI KBAHTOBOI ONTUKH. SlepHas pusnka
Dnemenmol K6AHMOBOU Pu3uKu
19
92 | PaBHOBECHOE TEIIOBOE M3NTyuyeHHUE. 3aKOH cMmelleHus: BuHa.
HeJes
93 ['mnore3a Ilnanka o kBaHTax. @OTOHBI. DHEPTHS U UMITYJIbC 19
(hOTOHOB. HeJeTIs
19
94 | ®ororddexr. OnpiTh CTONIETOBA.
Hees
95 VYpaBHenue DHiurerina i pororddexra. Kpacnas rpanuia 19
dbotorddexra. Heens
20
96 | Pemenue 3amau no teMe «@otodddexT»

Heaens




20
97 | Pemenue 3ama4 o teMe «Potoddhext»
HeJIeIIs
20
98 | [Ipumenenue dhotodrddexra.
HEeJes
20
99 | JlaBiienue cBeTa
HEeJes
20
100 | Pemenme 3amau mo Teme «/laBnenue ceray
HeJIeIIs
. 21
101 | Xumudeckoe neiicTBUE CBETa
HEeJes
. . 21
102 | BosiHOBEIE cBO¥CTBA yacThil. [|mrHa BOJHBI 1e bpoits.
HeJIelIs
Judpakuus 31eKTpoHOB Ha Kpuctaiuiax. Crnenuduka 21
103 | m3mepenuit B Mukpomupe. COOTHOIICHHE HEOMPEAeICHHOCTEH
. HeJIeTIs
['eitzenbepra.
104 O0600mmenne MaTepuaia mo Teme « 3JeMEHThl KBAaHTOBOM 21
onTUKU. DOTOHY. He eI
Duszuxa Amoma
21
105 | Ctpoenue aroma. OnbiThl Pesepdopaa
He eI
106 KBanToBbie nocrynarsl bopa. Moaens aroMa Bog0po/ia 1Mo 22
bopy HEeJIeIIs
. 22
107 | Buapl criekTpoB. CIIEKTp YPOBHEH SHEPruu aToMa BOJIOPOIa
HeJIelIs
22
108 | JIazepni
HeJIeIIs
22
109 | Pemenue 3amau o teme «Dusuka aromay
HeJIeIIs
Du3zuxa amomnozo aopa
110 Ctpoenue aTOMHOTO A11pa. SaepHble CHiibl. DHEPrus CBA3U 22
aTOMHBIX sIJIEp HeJIeIIs
23
111 | PannoakTUBHOCTbh. 3aKOH PaMOaKTUBHOIO paciajia
HeJIeIIs
112 HckyccTBeHHAs paInOaKTUBHOCTD. SIIepHBIC H TEPMOSICPHBIC 23
peakmuu HeelIs
" n 23
113 | Pemenue 3anau "Snepuas pusuka
HeJIeIIs
114 | SAnepnast sHepretuka. buonorunueckoe nencTBue 23




paﬂﬂoaKTHBHBD(HSqueHHﬁ

HCOCIA

115 [ToaroToBKa K KOHTPOJIbHOU padoTe Ne 4 1o TeMe « DJIEMEHTHI 23
KBaHTOBOM onTUKU. Pu3nka atroma. Gusnka aTOMHOTO SIIPa» Henens
116 Konrpoabnasi padora Ne 4 o teme «J1eMeHTbI KBAHTOBOM 24
ontuku. CTpoenne atoma. ATOMHOe SIAPO» Henens
I'maBa 9. J1eMeHTHI ACTPOHOMMHU U ACTPOPUINKH
117 AHanu3 UTOroB KOHTPOJIBHON pabOThI. DTalbl pa3BUTHS 24
aCTPOHOMHUU HEJICIS
[IpuMeHUMOCTh 3aKOHOB (PU3UKH JIJ1s1 OOBSICHEHUS 94
118 | kocMu4ecKuX 00bEKTOB. MeTO bl ACTPOHOMUYECKUX
. HECIS
HaOJIOKEHUH.
119 COBpEMEHHBIE ONTUYECKHE TEIECKOIBI, PAUOTENECKOIIBI, 24
BHeaTMoc(hepHas aCTPOHOMUHI. HECIS
120 Bup 3Be3qHoro HeOa. Co3Be3aus, SpKUe 3BE€3/Ibl, UX BUANMOE 24
JBUKECHUE HeJIeIs
121 Conneuncs cucrema. ConHeyHass akTUBHOCTb. VICTOUHHK 25
sHeprun CoJHIa U 3B€3]1 HeJIeIs
199 OCHOBHBIE XapaKTEPUCTHUKH 3Be3]1. [[narpamma cBeT - 25
CBETUMOCTB3BE3/IbI TIIaBHOM MOCIEA0BATEILHOCTH HECIS
. 25
123 | 3Be3abI TIaBHOM MOCIEA0BATEIILHOCTH
HeJIeIsI
124 Bnytpenne ctpoenue 38e37. COBpeMEHHBIE MPEACTABICHUS O 25
MIPOUCXOXKICHUH U DBOJTFOITUH 3BE37. DTaIbl )KU3HH 3BE3I. HECIS
. 25
125 | Mnieunslii myTh - Hamia ["anmakTuka. TUIBI raTakTHK.
HECIS
. 26
126 | YepHble AbIpHI. 3arajku BCeICHHON
HEJIeIsI
127 Bcenennas . Pacmpenne Beenennoii. 3akon Xa06ma. Teopust 26
bonbiioro B3peiBa. PENMKTOBOE U3IIyUEHHUE. Henes
26
128 | CoBpemenHbIEC TPOOIEMBI ACTPOHOMHH.
HEJIeIS
I'naBa 10. O600maoiee NoOBTOpeHNE
26
129 | Urorogas padota B hopmare EI'D.
HECIIS
130 AHanu3 KoHTposbHOU paboTel. [ToBTOpenue "KunemaTuka, 26
Jnnamuka" HEIEIIs
n n 27
131 | [loBTOpenue "CraTuka, rupOCTaTHKA

HCACIA




27

132 | IloBTOpenue "3akoHbI COXpaHEHUS"
HEeIs
27
133 | [loBTOpenue "Mexanndyeckue KoieOaHus U BOJTHBI"
HeJes
27
134 | [loBTopHeHwue "PerieHrne kKaueCTBEHHBIX 3a/1a4 MEXaHUKH"
HeJes
135 [ToBTOpeHue "PemieHne pacyeTHbIX 3a/1a4 MEXaHUKHU C SIBHO 27
3aJIaHHOM (PU3UUECKON MOJIEIBIO." HeJens
136 [ToBTOpeHue "PemieHue pacueTHbIX 3a/1a4 MEXaHUKU 28
"JluHamuka" ¢ HESIBHO 3aJlaHHON (PU3MUEeCcKOi MOIeIbIO." Henens
137 [ToBTOpenue "Pemienne 3anay mexaHuku "CrtaTuka" ¢ HESIBHO 28
3aIaHHON (pU3HYECKON MOJENbIO." Heaens
138 [ToBTOpenue "Pemenne 3aga4 MEXaHUKH "3aKOHBI 28
coxpaHeHHs" ¢ HESIBHO 3alaHHOM (H3UYeCKOr MOJEbIO." HEJIeIs
" n 28
139 | [ToBTOpHUE "MonekynspHas ¢puznka
HEJEIIs
28
140 | TloBropenue "Tepmonunamuka"
HeJeIs
29
141 | TloBropenue "BnaxxHocTts Bo31y3a"
Hees
142 [ToBTOpeHue "PelieHne kauecTBEHHbIX 3a7a4 "MoneKymspHas 29
dbu3rMKa U TepMOIMHAMUKA" HEeJIeIIs
143 [ToBTOpeHue "Pemienne KkayeCTBEHHBIX 3a/1a4 ""MonekysipHast 29
¢dbu3uMKa u TepMoAHaAMuUKa" HEeNns
[ToBTOpeHune "Pemienne pacueTHsIx 3a1a4 "MoJuieKysspHas 29
144 | ¢pusuka u TepMOAMHAMUKA C SIBHO 3aIaHHON (HPU3UUECKOM
" Hees
MOJIEJIBIO
[ToBTOpeHnue "Pemienne pacueTHbIX 3a1a4 "MoJiekyisgpHas 29
145 | puzuka u TepMOAMHAMUKA C HESIBHO 3aIaHHOM (PHU3UYECKOU
" HEeIs
MOJIEJIBIO
[ToBTOpeHue "Pemienne pacueTHsIx 3a1a4 "MoliekyspHas 30
146 | pusuka u TepMOAMHAMUKA C HESIBHO 3aJIaHHON (HPU3UYECKOM
" HCOCIIA
MOJIEJIBIO
[ToBTOpeHnue "Pemienne pacueTHbIX 3a1a4 "MoJiekyispHas 30
147 | puzuka u TepMOAMHAMUKA C HESIBHO 3aIaHHOM (PHU3HUUECKOU
" HEeIs
MOJIEJIBIO
" N 30
148 | [loBTopenue "DnexrpoctaTika. [locTosIHHBIN TOK

HCACIA




[ToBTOpeHue " MaruutHoe noJie. DJIEKTpOMarHiuTHast

30

149 |
WHIYKITUS HeJens
150 [ToBTOpEHME "DNIEKTPOMATrHUTHBIC KOJICOAHMSI ¥ BOJIHBI. 30
Onruka" Henens
31
151 | [loBTopenue "KBanroBas ¢usuka. SAnepHas gusuka"
HeJes
157 [ToBTOpeHue "PenieHne Ka4eCTBEHHBIX 3a/1a4 31
ANeKTpoANHAMUKA "DnekTpocTaTtuka. [TocTostHHbIN TOK"" HEJIeIIA
[ToBTOpeHue "PerieHne Ka4eCTBEHHBIX 3a/1a4 31
153 | anexkTpoaunamuka "MarueTusm. DNeKTpOMarHuTHas
— HeJens
154 [loBTOpeHune "PenieHne KkayeCTBEHHBIX 3a4a4 31
ANEKTPOAMHAMUKHU HeJens
155 [ToBTOopenue "Pemenue 3anay "Dnekrpocraruka. [locTossHHBINM 31
TOK" ¢ HESIBHO 3aJlaHHON (PU3MUEeCKOi MOIeINbIO" Heaens
[ToBTOpeHnue "Peuienne 3ana4 ""Maruetusm. 32
156 | DnekTpoMarHuTHAS HHIYKIMA" C HEIBHO 3aJaHHOMN
. HeJens
buznyecKkoil MoJIeNbI0"
157 [ToBTOpenue "Pemienne 3a1a4 "IIeKTPOMAarHUTHBIE KOJICOaHUS 32
1 BOJHBI. OnTHKA" ¢ HESIBHO 3aIaHHON (PU3MYECKON MOJIETBbIO" | Heaels
158 IToBTopenue "Pemenue 3aaau "DeKTpoauHamMuKa' ¢ IBHO 32
3aTAaHHOM (PU3HYECKON MOCITBIO" HEeaes
32
159 | UroroBas padora B popmate EI'I.
HeJens
32
160 | Pa36op KOHTpOJIbHOM pabOTHI
HeJens
33
161 | Peseps
HeJens
33
162 | Pe3eps
Heens
33
163 | Peseps
HeJens
33
164 | Pe3epn
HeJens
33
165 | Peseps

HeIes




