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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenmera «dus3nka» B 00pa3oBaTeNbHBIX OPraHU3aLUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TPOAOJDKEHHUST O00pa3oBaHHs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yueOHoro npeamera «Pu3nka Mo rojgam o0ydeHusl.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH I peajiu3alliid  Pa3UyHbIX METOJINYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MPUHIIMIIBI €70 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUMM C HEW MaTepual Kypca (QU3UKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT HCHOJIb30BAHHE
TYMaHUTApHOTO TOTEHIHMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoiI€HHOTO ypOBHS
PEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanmnusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
IPUHIMIAX CHCTEMHO-AEATENBHOCTHOIO noaxona. s gusnku peanuzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANTBHBIC YUYEHWYECKHE OMBITHI TPU WM3YYCHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HMCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIiecca UCXO0Is U3 0COOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbimoe BHUMaHWE yHAENACTCA PENICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, Tak U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznuecKkoi MOIENH ISl CUTYyalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere (u3MKKM JOMKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalimoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopaTtopHoe 000pyJaOBaHUE JUIsl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE WX MHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oyayiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B MPUPOAEC U JUISI TPUHATHS TPAKTHUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojENnH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3nYecCKNX OSKCIEPUMEHTOB, AaHalIM3a MW UHTEepIpeTauuud uHpopMaIu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OPI'OC COO yrnyOn€HHBIN ypOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢usuku (yrinyOnEHHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JeNaeT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

11 KJIACC

Paznen 4. JinekrpoauHaMuKka.

Tema 4. Maznummnoe none.

B3anmopelicTBue TIOCTOSIHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bextop MarHutHOM uHHAaykuuu. [Ipunuun cynepno3unuu
MAarHUTHBIX MOJIEN. JIMNHUKM MarHUTHOW UHIYKIHH.

MarnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpYyroBoro Butka). OneIT Opcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [JBHKEHHUE 3apsIKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

MaruauTHoe 1nose B Beuiectse. DeppoMarHeTUky, napa- U TMaMarHeTUKHU.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOIECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MarHATHOrO — MOJSL  IMOJOCOBOTO  H
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna 1MHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO NPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3aumonericTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBr>KeHHsI MMy4YKa SJIE€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

HccnenoBanne AelCTBUS NOCTOSSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOYKYuUA.



SIBiieHne  BJIEKTpOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOMN
naaykmuu. OJ1C uHAyKnuM. 3aKOoH JJIEKTPOMAarHUTHOM uHAykKuuu Papazes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJC mHAyKUMH B NPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTMBHOCTH B LENM IOCTOSIHHOTO TOKA.
SBnenne camonHaykuu. J/JC caMOMHIYKIIMH.

OHeprusi MAarHUTHOTO TOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCH: HHIYKLIMOHHAs
neYyb, COJIECHOMU, 3alUTa OT dJEKTPU3ALUU TEN MPU JIBU)KEHUU B MATHUTHOM I10JIE
3emuu.

Jemoncmpayuu.

HaGmronenue siBieHUs 3JI€KTPOMAarHUTHOW MHTYKIIUU.

UccnenoBanne 3aBucumoct IDJIC HMHAYKUUMH OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEeIHON) TpyOe.

SIBneHre caMOMHIYKIIUU.

UccnenoBanne 3aBucumoctd DJIC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Onpenenenue MHAYKIMY BUXPEBOTO MArHUTHOT'O MOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasnen S. Kone0anusi M BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

KonebatenbHas cuctema. CBoOOIHBIE KOJIEOAHUS.

I'apmoHnyeckue koneOanus. KnHemarnueckoe W TUHAMHUYECKOE ONMCAHHE.
DHepreTHyecKoe ONMCAaHUE (3aKOH COXPAaHEHHs MEXaHWYECKOW 3Hepruu). BuiBog
JUHAMUYECKOTO ONMMCAHMS TAPMOHUYECKUX KOJIEOAHUH U3 UX SHEPreTHYECKOro M
KMHEMAaTHYECKOTO OITMCAHUS.

Amvmntyna u (dasza kosneOanuid. CBsi3b aMIUIUTYJbl KOJ€OAHUN HCXOIHOU
BEJIMYMHBI C aMIUIUTYIaMU Kosie0aHuil €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m wacrora koneOanmii. [lepwon mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4eckoro MastHuka. llepmon cBOOOIHBIX KOJE€OAHUN MPYKUHHOTO
MasiTHUKA.



[TonsTue o 3aryxatouux KoneOanusx. BoiHyXkaeHHbIEe KoeOanus. Pesonanc.
Pe3onancHasg kpuBasd. BimsgHue 3aryXaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKONEOAHMS.

TexHudeckne ycTpoMCTBa M TEXHOJOTHYECKUE MPOLECCHI: METPOHOM, Yachl,
KaueJu, My3blKaJIbHble HHCTPYMEHTBI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOrO IBUKEHHUS.

HaGmonenre HE3aBUCHMOCTH NIEPUOJA MANIbIX KOJeOaHUl rpy3a Ha HUTH OT
aMILTUTY/BIL.

HccnenoBanue 3aTyxaronux Kojie0aHui U 3aBUCUMOCTHU MEPHOJ1a CBOOOTHBIX
KoJIeOaHUN OT COMPOTHUBIICHHUS.

UccnenoBanne kosiebaHMM TIpy3a Ha MACCUBHOM MpYXHHE C IEJIbIO
(dbopMUpoBaHUs NPeICTaBICHUNA 00 U1eaTbHON MOJIETN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPTUH NMPHU KOJIeOAHUSIX rpy3a HA MPYKUHE.

HccnenoBanne BoIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

W3mepenue mnepuoaa CBOOOIHBIX KOJEOAHUN HUTSHOTO M MPYKHUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B XOJ€ KOJIeOaHU Ha YIIPYTroM MOJIBECe.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanne BRIHYKISHHBIX KOJICOAHU.

Tema 2. Inekmpomaznummsle Konedanus.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
uacealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsifia KOHJEHCATOpa ¢ aMIUIUTY 10 CUJIbI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTHH B UJCAITBHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue AJEKTPOMATrHUTHBIE Kosie0aHus. BrinyxneHHbie
AIEKTPOMArHUTHBIC KOJIeOaHMs.

[lepeMennbli TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
NEUCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa M HANpsDKEHUs MpU pa3uyHON ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENIM CUHYCOMJAJIBHOIO NEPEMEHHOIO TOKAa. PEe30HAaHC TOKOB.
Pe3onaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IlpousBonactBo, mnepegaya u mnotpedieHUe
AIEKTPUYECKOU SHEPTUMU.



OKOJIOTUYECKHE PHUCKH IIpU IPOU3BOACTBE JIIEKTpOodHepruu. KynbTypa
HCIIOJIb30BAHUSA AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHMUSI.

3aBUCUMOCTb YaCTOThl CBOOOJAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyxaroOUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHuTHOrO TeHEPATopa.

BoinyX1IeHHbIE CUHYCOUANbHbIE KOJIeOaHusI.

Pe3uctop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U NPpUHIIMI IeUCTBUS TpaHChopmaTopa.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPaKmuKym.

N3ydenue tpanchopmaropa.

HccnenoBanne nepeMEHHOIO TOKA 4e€pe3 IMOCIEAOBATENBHO COCAVMHEHHBIE
KOHJECHCATOP, KaTyLIKY U PE3UCTOP.

Habmronenue 21eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboOThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4ecKkue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsle wu
POJOJIbHBIE BOJIHBL. llepnosn, CKOpOCTh pacHpOCTpaHEHHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpaXEHHE, NpeIoMJICHHE, HHTEepPEpeHIUs U
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOILIEH CPEbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTanMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXX€HWE,  IPEIOMIICHUE,
noJsipu3ays, UHTeppepeHus u 1udpakuus.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [[puMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBEI paguOCBsI3H U TeleBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOIICH CPEeJIbl.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paaJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHECHHE MONEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1upakiiu MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro pMMEHEHHUE.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOM U
4aCTOTOU KOJIeOaHU.

UccnenoBanre  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
pesIoMJICHHE, MOoJsIpu3alus, 1udpakius, nHTepdepeHIIus.

O6HapyxeHue nHYPaKPacHOTO U YIBTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacnpoCTpaHEHHUE CBETa B OJHOPOIHOM cpene. Jlyd cBera.
To4euHbI HCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI oTpaxkeHHUs: cBeTa. [locTpoeHue nzoOpakeHuil B
riockoM 3epkaiie. Cdepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTENb
npenoMiieHusl. OTHOCUTENbHBIN MOKa3aTeNb npeaoMiieHus. [[oCcTOSHCTBO YaCTOTHI
CBETa M COOTHONIEHWE [IJIMH BOJH MpHU IEPEX0/€ MOHOXPOMATUUYECKOTO CBETA
yepes rpaHully pa3jielia IByX ONTUYECKUX CPEX.

Xon nyueir B mpusme. lucnepcus cBera. CI0XKHBIA COCTaB OE€JIOro CBETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUSI.

ColOuparompe # pacceWBaromue JuH3bBL. ToHKas JwmH3a. DokycHoe
pPacCTOSIHME ¥ ONTHYECKass CWIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHHSI TOHKOW C(HEpUYeCcKOW JTUH3BI OT €€ TeOMETPHUH W OTHOCHUTEIHHOTO
[OKa3aTess MPEJIOMIICHHUS.

dopmyna TOHKOW JIMH3bL. Y BEJIUYEHHE, JABAEMOE JINH30M.



Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
COOMPAIONINX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

Onrtuueckue mpubopsl. Paspemiaromniasi crnocodHocTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHUKOB. [Ipumepbl Kiaccuueckux
UHTEPHEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLIECCHI: OYKH, JIyIa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOCKIIMOHHBIN ammapaT, MpOCBETICHUE
ONTHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGnroneHre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB YEPE3 IIOCKOMAPAJLIECIBbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenre BETOB TOHKUX IMJIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoHHON PEHIETKH.

Ha6monenne nudpakiimOHHOTO CIIEKTpA.

HabGmonenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenune nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GOKyCHOr0o pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.



[Tonyyenue nzoOpaxeHusi B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpHEpEeHINN U MOJIAPU3ALIHI CBETA.

N3yuyenue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIECKTPHKA.

N3yuenue nnTepdepeHny Ja3epHOro U3Iy4yeHus Ha IBYyX LIENsX.

HaGmonenue nucnepcum.

HaGmonenue u uccnenoBanue AudpakimOHHOTO CIIEKTpa.

HN3mepenne niavHbl CBETOBOU BOJIHBI.

[TonyueHue criekTpa U3JIy4EHHUs CBETOAMOJA MPHU MOMOUTU JTUPPAKIIMOHHON
PELIETKHU.

Pa3zznesn 6. OcHOBBI cIeMAJILHONH TEOPUH OTHOCUTEJIBHOCTH.

['panumel mpUMEHMMOCTH — KJIaccMdeckod — mexaHuku.  [loctymatsl
CHeUaNbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeobGpa3zoBanus  JlopeHia.
VYcnoBue mnpudnHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe
BPEMEHH M COKPAIIICHHUE JJINHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPrUeH U UMITYJIbCOM PEISTUBUCTCKOW YACTHUIIBI. DHEPTHUs
MIOKOSI.

TexHuueckne YCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPIUM  PEIATHBUCTCKUX d4acThll (IO
doTorpadusim TPEKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601 oyanusm.

PaBHOBecHOE TeruiOBOE M3NydeHHE (M3IIydeHHe aOCONMIOTHO YEPHOTrO Tena).
3akoH cMeulenust Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPTrHUs U UMITYIIBC (POTOHA.

doroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢oTodddekra. YpaBHeHue
OunmTeitHa 1ia poroaddexra. «Kpacnas rpanuma» hotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTpa)karoulyro mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosiHOBBIE cBOMCTBA "yacTul. Bomusl ne bpoins. J{nuna BonHbl e bpoiiis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB HAa KpUCTAILIAX.

Cnemuduka uzmepenuid B Mukpomupe. COOTHOIIEHUST HEONpeaeIEHHOCTEN
I'eiizendepra.



TexHuyeckue yCTpPOWCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: CIEKTPOMETP,
(doTornemMeHT, (OTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHass OaTapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Creroauos.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosinaol [Inanka Ha ocHOBe nccnenoBanus ¢hotodddexra.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIMO]T OT HANPSIAKEHHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIIENOBAaHUIO CTPOCHMS aroma. llnaHerapHass Mojzenb atoma
Pezepdopna.
[Toctynarel bopa. U3znydyenue u norjomenue GOTOHOB MPHU MEPEX0/ie aToMa
C OJIHOTO YPOBHS HEPIUU Ha JPYroil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aToMa BOJOPOA.
CnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.
TexHuueckne yYCTPONCTBA U TEXHOJOTHYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jemoncmpayuu.
Mognens onsita Pezepdopaa.
HaGmonenne nuHeHYaThIX CIIEKTPOB.
YCTpOMCTBO U IEMCTBUE CYETUYNKA HOHU3UPYIOIINX YACTHII.
Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3yYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Hab6monenne mMHEHYaToro CreKTpa.
HccnenoBanue criekTpa pa3pe:KEHHOr0 aTOMapHOTO BOJIOPOJa U U3MEpPEHUE
noctosiHHON Punbepra.
Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHMAPHLIX YACMUY,.
Hyxknonnas mognens snapa IeiizenOepra—lBanenko. 3apsig snpa. MaccoBoe
yucino sapa. M3oronsl.

PannoaktuBHOCTh. Anb(da-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnaz. ['amma-uznydeHue.



3aKOH pPAaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TONBI B IIPUPOJIE.
CBolCTBa MOHHU3UPYIOUIETO H3IY4YEHHUs. BiusHHE paJrOaKTMBHOCTHA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbil (hoH uznydenus. Jlozumerpusi.

DHeprusi CBs3M HYKJIOHOB B siape. SnepHblie cuiibl. JleekT macchl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peakropsl. [IpoOiaemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHE AaCIEKThl Pa3BUTHS
SAIEPHON YHEPIETUKHU.

Mertonpl perucTpalyy U UCCIIETOBAHMS DIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHass MOJENb aIpOHOB.

®usuka 3a npeaenamu CtaHaapTHOW Mojenu. TéMHas martepust U TEMHas
SHEPIHUsl.

EnuncTBO Qusnueckoit KapTUHBI MUpA.

TexHuueckne yCTpOWCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PEe30HaHCHasi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIB30BAaHUEM JO3UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BUTUs acTpoHOMUH. [IpuKIIaniHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (U3UKUA MJI OOBSICHEHHS TPUPOJIBI
KOCMUYECKUX OOBHEKTOB.

Mertonpsl acTpoHOMHUYECKUX ucciaegoBaHuil. (COBpEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAIMOTENECKOIIBI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBUYKECHHE.

ConneuHas cucreMa.

Connne. ConmHeuHnasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CIEKTpaIbHbIN Ki1acc —
CBETUMOCTB». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3J TIJIaBHOM IOCIEI0BATEIBHOCTH. BHyTpeHHee cTpoeHue
3B€37. COBpEMEHHBIE MPEJCTABICHUS O MPOMCXOXKACHUH M 3Botonuu CosHLA U
3BE3/. DTambl )KU3HU 3BE3L.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCMOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUM JJIsI OTpe/IeNIeHUsI TTOJIOKEHNS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3qusd CEBEpHOTO MOJyIIapusi U SPKUE
3BE3IBI.

HaGmionenust B Teneckon JIyHbI, TIUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUH.

Du3YeCKUH NMPAKTHKYM.

Cnoco06b1 n3Mepenus: (U3NYECKUX BEJIMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BEITUYHUH.
OruieHka rpaHull] MOrPEITHOCTEMN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUMOoTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B TEMAaTUYECKUX  pa3fenax  «YUYEeHWYEeCKUH  HKCIIEPUMEHT,
nabopaTopHbie paOOThI, MPAKTHUKYM).

O600maronee MOBTOPEHUE.

OO6o00mIeHne U cucTemMaTH3alus CoJIep KaHus pa3iesioB Kypca «MexaHukay,
«MonexynspHas ¢u3nKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAIBbHOW TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas
buzuKay, « IIEMEHTHl aCTPOHOMHUH U aCTPODU3UKH.

Ponsr ¢u3ukm W acTpOHOMHMHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M THUYECKOU cdepax AesSTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIBHOU,
CUCTEMATU3UPYIOICH,  OOBSICHUTENIPHOH W  MPOTHOCTHYECKOW  (DYHKIIHIA
busznueckoi Teopuu, poib GU3NUECKON TEOpUU B POPMUPOBAHUH MIPEACTABICHHMA
0 ¢u3HUeCcKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O ITPUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 11 Kkmacce
OCYIIECTBIIAETCS C YUETOM COAEPHKATEIBHBIX MEXKIIPEIAMETHBIX CBA3€U C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnbole nonamus, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
no3HaHuA: SBJICHUE, HAay4YHbIM (pakT, rumnore3a, (U3MYECKas BEIUYMHA, 3aKOH,



Teopus, HaOIIOAEHUE, SKCHEPUMEHT, MOJECIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUE CHCTEMbl YpPaBHEHUW. TpPUTrOHOMETpUYECKUE
(YyHKUUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO. BEKTOpPhI M MX MPOEKIHH HAa OCH KOOPJIMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QyHKOUH. [Ipu3Haku noaoOust TPEeyroJbHUKOB,
ompeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nextpuyeckue SBICHUS B JKUBOM MpupoJe, KojeOaTellbHble
JIBUKEHUST B JKUBOW TMPHUPOJE, OKOJIOTMYECKUE PHUCKA TMpPU MPOU3BOACTBE
ANEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpY’Kalolled  Cpelibl,
yIbTpPa3ByKoOBasi JIMarHOCTUKA B MEJUIMHE, ONTHYECKUE SBICHHUS B KUBOU
OpUpOJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJ, KpUCTAINTMYECKask CTPYKTYpa TBEPBIX
TEJN, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAJUIMUECKOW PpEIIETKU, CHEKTPaTIbHbBIN
aHaIM3.

T'eocpaghusa: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY/,
doTochEMKA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocusa: TNPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENlb SIKOOU, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKIMOHHAS Ieyb,
JUHUU 3JEKTpoNepeaay, 31€KTPOABUTaTeNb, paaap, paaHuONPUEMHHK, TEIEBU30P,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JIUAarHOCTUKA B TEXHUKE,
IIPOEKIIMOHHBIN amnmnapart, BOJIOKOHHAsS ONTHKA, COJHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHHUKHY, SIIEPHASI SHEPTETUKA U DKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUMA JIMUHOCTHBIE
PE3VJIbTATDI

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOCHUSA YyuyeOHOro mnpenMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEISIM, OIICHUBATH PUCKH TIOCIIC/ICTBUN JEATEILHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMH MOHSTHUSIMHA M METOJIAMH
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHusl, IPUMEHEHUIO PA3IUYHBIX METOIOB MTO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEJIEATEITbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMHU TONY4YEHUS HH(POpMAIUU (PU3NYECKOTO COAECp>KaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX U KOMM YHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWs B PA3NMYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJIbl COBMECTHBIX JNEHCTBUN C YYETOM OOLIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pactpelesiTh POJI C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3MKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiMpATb paMKH  y4eOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO APYIAUIIMU B 0OO0JACTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMHM T[O3HABATEJIbHOW pedieKkCUuu Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimero oOpa3oBaHUsS Yy  00ydaronImxcs

COBEPIIEHCTBYETCS HIMOIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpEeTyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHUSIM U TPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh TMOHMMATh  3MOIMOHAIHHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBAaTh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.



NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenust B 11 knacce mnpenMeTHBbIE PE3yibTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

NOHMMATh poJib (U3UKK B HSKOHOMHUYECKOH, TEXHOJOIMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesTeIbHOCTU YeI0BEKa, POJb U MECTO
(Gu3MKM B COBPEMEHHOW HAay4YHOW KapTUHE MHpa, POJb AaCTPOHOMHUHU B
OPAKTUYECKON  JIEATETbHOCTH 4YeJlOBeKa U  JalibHEHIIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATENIbHON, CHCTEMATU3UPYIOIIEH,
OOBSCHUTEIHLHON M MPOrHOCTHYECKOW (GyHKUMU (u3myeckoil Teopuum —
ANEKTPOAMHAMUKH, CIELUATBbHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢usuku, poab (GuU3MUYecKol Teopuu B (POPMUPOBAHUHU MPEACTABICHUN O
¢u3nueckol KapTUHE MHpa, MeCTO (PU3UUECKOW KapTUHBI MUpa B 001IeM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHHUMN O IPUPOJIE;
paznuyaTth YCJIOBHS TNPUMEHHUMOCTH MoOfene (Qu3ndeckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJAHOE DJIEKTPUYECKOE U OJHOPOIHOE
MarHUTHOE TOJIsl, TApPMOHUYECKHE KOJIeOaHUs, MATEMAaTUUECKUN MasiTHUK,
UCATbHBIN TMPYKUHHBI MasSTHUK, TApMOHUYECKHE BOJHBI, UICATIbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7[pa U
KBaHTOBOM MOJENH CBETA;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH DJEKTPOMATHUTHBIE TMPOIECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHUSI W 3aKOHBl D3JIEKTPOAUHAMHUKUA U
CIEUUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMArHUTHOM  wHAYKUuH, npaBuino  Jlenma, cBsa3p  DJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUs  CUJIbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJM3UPOBATH U OOBSACHITH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIOJIb3Ys
MOJIOKEHUS  KBAaHTOBOW  (u3uku  (ypaBHeHHe  OUHINTEHHA IS
dororddexra, mepBbIi u BTOpod moctynatel bopa, mpuHIUI
COOTHOLIEHUs HeonpenenéHHocred ['elizenOepra, 3akOHbl COXpPaHEHMS
3apsAI0BOr0 M MacCOBOT'O YHCEN U DHEPIUU B SIEPHBIX PEAKLMSX, 3aKOH
PaIMOaKTUBHOTO pacmnaja);

OMUCHIBaTh (HU3NUYECKUE MPOLIECChl U SBJICHUS, HWCIOIb3YS BEJIMYHHbI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOr0 MOJIsA, MOTEHIMAN 3JIEKTPOCTATUYECKOIO



MoJIA, Pa3HOCTh MOTEHUUATOB, OJIIEKTPOABMKYIIAS CHJIA, HHIYKUUA
MarHuTHOTO TIOJISI, MarHUTHBIA TOTOK, CcWia AMrepa, WHIYKTHBHOCTD,
ANEKTPOABMKYILAS CHUJIAa CAMOMHIYKUWH, HSHEPrus MAarHUTHOTO MOJIS
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUNA WMIYJbC, TOJHAs DSHEPrus,
SHEPrus TOKOSI CBOOOJHOM 4YacCTUIBl, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YUCJIIO U 3apAJl AJipa, SHEPIHsl CBSI3U S1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKaHUs  (PU3NYECKUX  SBJICHUM:
AJIEKTpPOMArHuTHAs MHAYKIMS, CAMOUHIYKIIUSI, pe30HAHC, UHTep(epeHIus
BOJIH, Audpakuus, JUCHEPCHs, TOJIHOE BHYTPEHHEE OTPaKeHHE,
dotoanektpuueckuii dpdext (dotorddexr), ampda- u Oera-pacnajbi
a5ep, raMMa-u3llydeHHue snep, (puanyeckue NPUHIMMBI CHEKTPAIbHOTO
aHanu3a u padoThl Ja3epa;

OTIPENICNIATh HAINpPABJICHUE WHIYKIIUM MarHUTHOTO IOJis MPOBOJHHUKA C
TOKOM, CUJIbI AMIiepa u cuibl JIopeHna;

CTPOUTH U300paKeHHe, CO37aBaeMOe MIIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PACCUUTHIBAThH €TI0 XapaKTCPUCTUKH,

NPUMEHSTh OCHOBOIIOJIAraloNIe ACTPOHOMHUYECKUE MOHSITHS, TEOPUU U
3aKOHBl JJIi aHanu3a M OOBACHEHMS (PU3MYECKUX  IPOIIECCOB,
POUCXOAIIUX B 3BE37aX, B 3BE3HBIX CUCTEMAaxX, B MEXKIaJaKTUYECKOU
cpele; IBIKEHHUsI HeOECHBIX Tell, IBOJIIOIUH 3BE3]] U BeeneHHo;
IPOBOAUTH HCCJIEAOBAHHE 3aBUCUMOCTEH (U3MYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, NpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
bu3MYeCKUX BEIMYMH B BHUAC TpaduKOB ¢ YIETOM aOCONIOTHBIX
NOTPEIIHOCTE  M3MEpPEHUM, JeNaTh  BBIBOJIBI IO  pe3yJibTaraM
UCCIICIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MEpPEeHUS (U3MUECKUX BEIUYUH, TPH ITOM
BBIOMpATh ONTHUMANBHBIN METOJ M3MEPEHHs, OIEHWBATH aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOJUTH OTBITHI IO MPOBEPKE MPEATIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYCHHBIE PE3YNbTAaThl W JENaTh BBIBOJ O CTaTyce MPeIIOKEHHON
TUTOTE3bI;

OTMHCHIBATH METO/BI MOTYUSHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOmro1aTh TpaBmiIa 0€30MacHOTO TPY/Ja TIPH MPOBEACHUH MCCIIECTOBAHUN
B paMKax Yy4YeOHOro JKCIEpUMEHTa, MpaKTHKymMa U  y4eOHO-
UCCIEOBATEIbCKOM M TPOECKTHOM JEATENIbHOCTU C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS;



pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJaHHOMN
(¢u3nueckoll MOJENbIO: Ha OCHOBAaHUM aHajgW3a YCIOBHS BBIOUpATh
(¢u3znueckre MOJENH, OTBEYAIOIIME TPEOOBAHMIM 3aJauyM, MPUMEHSTH
(opMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAaThl (PU3HMUYECKUX TEOPUH
OpU  HUCIOJIb30BAaHUM MAaTeMaTHMYECKMX METOJOB pEIlIeHUs  3ajiad,
IPOBOAUTH PAcUEThl HA OCHOBAaHUHU MMEIOIIMXCS JTAHHBIX, AaHAJIM3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YUYETOM MOTYyUYEHHBIX
pE3yJIbTATOB;

pemiatb KadyecTBEHHbIE 3ajaud, TpeOylollue MPUMEHEHUs 3HAHUM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPALMKA 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATh JIOTHYECKYIO
LENOYKY PacCykKJI€HUMN ¢ OMOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3HYECKHEe SIBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 11 OOBACHEHHMS OCHOBHBIX
NPUHIIMIIOB paOOThl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHl;

aHaAJIM3UPOBATh U OLIEHUBATh MOCJIEACTBUS OBITOBOM M IIPOU3BOCTBEHHON
JESTeIbHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU IHpoLEcCaMM, C
HO3ULMN SKOJIOTMYeCKON O€30MacHOCTH, MPEACTABICHUN O PallMOHAIBHOM
IPUPOJOTONB30BAaHUM, @ TaK)KE Pa3yMHOM HCHOJIb30BAaHUM JTOCTHKEHUMN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTUS UEJIOBEYECKOIO
00I1IeCTBa;

IPUMEHATh pa3lInyHbIe CIOCOOBI paboThl ¢ MH(popMamuen (Gpuznueckoro
COJEp)KaHUSI C HCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMALMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HMH(OpMalMOHHbIE
TEXHOJIOTUM JJIi TIOHUCKA, TepepabOTKH U NpPeabsBICHUA Y4eOHOU u
HAY4YHO-TIOMYJIIPHON MH(pOpMaluy, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
UHpOpMAIMK, TOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMylo  HMH(OpMalMiO UM OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA MH(POpMALINK;

POSIBIIATH OpraHu3allMOHHBIE 17} NO3HABATEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPHUOOPETEHHMs] HOBBIX 3HAHUH B Ipolecce
BBITNIOJIHEHUS TPOEKTHBIX U YU4EOHO-UCCIEA0BATEIBCKUX padoT;

paboTaTe B TpyHIe C MCIOJIHEHUEM pa3IUYHbIX COLMAIBHBIX POJEH,
IUIAaHUPOBATh PabOTy TPYMIIbI, PALIMOHAIBHO PACIpPENEATh AEATEIbHOCTD



B HECTAHJAPTHBIX CUTYyallUsiX, aJIEKBAaTHO OILEHUBATh BKJIAJ KaXXJOro W3
YYaCTHUKOB IPYMIbI B PEIICHUE PacCMaTPUBAEMOIl TPOOTIEMBI;

MPOSIBISATh MOTUBAIUIO K Oyayiiei npodhecCHOHAIBHOU NeATeIbHOCTU 10
CIIEIIUATILHOCTIM (hU3UKO-TEXHUUECKOTO npodus.






11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3iejioB H TEM MPOrpaMMbl Kontpoabubie  IIpaKTHYeCKHe (unporrie)
Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MaruauTHO€E 1IoJ1e 14 1
1.2 DNeKTpOMarHUTHAasE MHAYKLNS 13 1
Hroro mo pazgeny 27 2
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4decKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 1
2.3 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 10 1
2.4 Ontuka 25 2
Hroro mo pazgeny 60 4
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 OcnoBrel CTO 1
3.2 CnenctBusa CTO 4
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15 2
4.2 ®duznka aToma 5 2
43 du3rKa aTOMHOTO S7pa U IEMEHTapHBIX 5
' YaCTHIL




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 ®uznyeckuil NPakTUKYM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus 1 0000IIeHUE TIPETIMETHOTO
71 COJICpKAHUS U OTBITA IESTEILHOCTH, 15
' MPUOOPETEHHOTO MPU U3YYEHUH Kypca PU3UKH
10 — 11 xnaccoB
Hroro mo pazgeny 15
PezepBHOe Bpems 10
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 170 16










IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

B3aHMOHefICTBH€ IIOCTOSITHHBIX MarHuTOB U

1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJe. 1
I'unore3a Ammnepa
Bexrop marautHOM mHAYKIMK. [IpuHImn

2 CYIIEpPIIO3UIMY MarHUTHBIX NoJel. JInaumn 1
MarHUTHON WHIYKITUU

3 Cuna Amriepa, €€ HampaBJICHAE U MOJTYJIb 1

4 MaruuTtHoe 1noJjie NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena

5 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJIE€HUE U MOTYJIb.

6 JIBIKEeHHE 3apsOKEHHON YacTHIIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe

7 Pemtenue 3amay
Pa6ota cunbl Jlopenna
Pemenue 3amau

10 MarsuTHO€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKy, Mapa- U JuamMarHeTHKU

11 Pemenue 3amau

12 OcHOBHBIE CBOWCTBA (peppOMarHETUKOB.




[Tpumenenue heppoMarHeTHKOB

13 Pemenne 3agau mo reme "MarautHoe nose"

14 KonTtponsHas padora "MaruutHoe mose"

15 SIBNeHHE AIMEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BeKTOpa MarHUTHOM MHIYKLIMHU

16 OC unayKIMN

17 3aK0H 3JIEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpeoe anekrtpuueckoe nose. Toku Oyko

19 OJIC MHAYKIMH B IBUOKYIIAXCS
MTPOBOTHUKAX

20 Pemrenue 3amay

21 [IpaBuso Jlenma

99 NupyktuBHOCTH. Karylika MHIYKTUBHOCTH
B IIENH ITOCTOSSHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITUH

24 DHeprusi MarHUTHOTO TIOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay

26 O0o001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o teme
"OnexTpoauHamuka'

08 Konebarenruas cucteMa. CBOOOIHEIE
konebanus. 'apMoHUYecKue KoeOaHus

29 Kunemarnueckoe n TMHaAMHYECKOE




OIIMCaHME KOJIeOATEIbHBIX IIBI/I)KGHI/II;'I

DHepreTuyeckoe onucanue. BeiBos
IUHAMHUYCCKOT'O OITMCAHUA FapMOHI/IqGCKHX

30 KOJICOaHUW U3 UX SHEPTreTHICCKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammutyna u ¢aza Koyedanui
[lepuon u yactora kosiebanuii. [lepron
MaJIbIX CBOOO/IHBIX KOJICOaHUIMA

32 MaTreMaTuueckoro masitHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
koJsiebanus1. Pesonanc

34 ABTOKONEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJiIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 OO6o01enre U cucTeMaTr3ays 3HaHUH 110
TeMe "MexaHnudeckue Koieoanus"

38 DNeKTPOMarHUTHbIE KOJIeOaHHUS.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa C aMIUTUTYAON CHUIIbI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTbHOM
KoJiebaTeTbHOM KOHTYpE

41 3aryxaroiue 3eKTPOMarHUTHbIE

KoJIeOaHMUSI. BLIHY)KIICHHBIe




OJICKTPOMArHUTHBIC KoJIeOaHus

[Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B LI [IEPEMEHHOTO TOKa

43 Karymika "HIYKTHBHOCTH B IIeTIH
MEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUUYECKO Lenu
MEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOLIEE 3HAYCHHE
CHJTBI TOKA M HAIPSDKECHUS

46 Pe3onanc B anekTpudecko memnu

47 Pemenue 3agau
W neansHb1if Tpancopmatop.

48 [TpousBoicTBO, IEpenaya U NOTpeOICHHE
AIEKTPUYECKOW SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpos’neprun. KynpTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 KouTtponbHas paborta "DnekTpoMarHuTHbIE

kosnebanus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Wndpassyk u ynprpassyk. LllymoBoe




3arpsi3HEHHE OKPY)KAIOIICH CpeIbl

57

Pemenue 3amau

58

3JICKTpOM3FHPITHBIC BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH

60

[IIkaJyia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIATIB PaTUOCBSI3U U TEICBUACHHUS.
Paagnonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64

Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHUsI CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkano

66

[Ipenomienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHET O
OTpPAKEHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yder B mpusMe. Jlucnepceus cBera.




CrnoxHbIii cocTaB 6esoro cBera. Lipet

JInn3el. DOKYCHOE PACCTOSIHUE U

69 OTITHYECKAs CHJIA JIMH3BI

70 [Toctpoenue n300paskeHMi B TMH3AX U UX
CUCTEMax. YBEJIMYECHHE JINH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paKeHMil, MOTy4aeMbIX C IOMOIIbIO
JIH3

72 I'na3 kak ontuyeckas cucreMa

73 KontponsHas pabota «I'eomerpuueckas
OTITHKA»

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 Hurepdepennus creta

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaOJI0IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pewtenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o




teme "OnTuka"

KonTtponsHas pabota no teme «BonHoBas

87 1
OTITHKA»
['paHuUIBI MPUMEHUMOCTH KIACCHYECKOM
88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
MIPUHIIAITT OTHOCUTEIIEHOCTH
89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenmna. Ycmosue
90 npudMHHOCTH. OTHOCHUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHH U
COKpAIIIeHUE JUTHHBI
01 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM 1
YaCTHULIbI
92 CBs3b MaccChl € SHEPTUEH U UMITYJICOM 1
PETMATUBUCTCKON YaCTHUIIBI. DHEPTHS TTOKOS
93 PaBHOBecHOE TETUIOBOE M3TyYeHUE 1
94 3akoH cMelrenus Buna 1
95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1
96 DHeprus U uMIyibc GpoToHa 1
97 ®ororddext. OnbiTel A. I'. CToneTosa. 1
3akonbl pororddekTa
VYpasHenue DitHiTeitHa 1715 PoTodPdexTa.
98 "Kpachas rpanuna” gotosdpdexra 1
KonTtponeHas padota ®oTosd ekt
99 JlaBnenue cBeta. Onbitel 1. H. JIleOGenena 1
100 BosnHoBbIE cBOICTBA YacTHI]




Bounnsl e bpoiiis. JlnmuHa BOJIHBL 1€

101 Bpoiins 1 pa3mepsl 00J1aCTH JIOKATH3AIAH
JBHKYLIEHCS] YaCTULbI

102 KopnyckynsipHO-BOJHOBOMH Jyanu3m

103 Judpakmust 3JeKTPOHOB HA KPUCTAIIAX
Crienn¢uka u3mMepeHuil B MUKPOMUDPE.

104 CooTHolIeHHs HEOTIpEACTIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduueckux 3amau

106 Pemenue pacuéTHBIX 3a1a9

107 KonTtponbHas padoTa mo teme,
"KopryckynsipHO-BOJIHOBOM yanu3m"

108 OTMBITHI IO UCCIIEIOBAHHIO CTPOCHHUS aToMa.
[TnanerapHas mozaens aroma Pesepdopaa

109 [Toctynater bopa

110 Bupsl cniektpoB. CrieKTp YpOBHEH SHEPTrUU
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3aps 1 MacCOBOE YKCIIO siapa.
N3oTtonsl. PagnoakTuBHOCTH
3aKoH paJnoaKkTUBHOTO pacnajaa. CBoicTBa

114 HMOHU3UPYIOUIEro U3IydeHus. BinusHue
PaaOaKTUBHOCTH Ha KUBbBIE OpPraHU3MBbI.
Jo3umerpus

115 OHeprus cBA3M HyKJIOHOB B sipe. SnepHbie




cuiel. Jleext Maccel sapa. Snepubie
peakuuu. Snepusie peakropsl. [IpoOiembr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPIreTUKHU

KonTtponsHast padota SnepHast pusuka

116

MeTo1bl perucTpanuy U UCciaea0BaHUs
3JIEMEHTapHbIX yacThll. OyHIaMEeHTaIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-TinrooHHas MOJENb aApOHOB

117

®wusuka 3a npenenamMu CTaHIapTHOU
Mozenu. TéMHas MaTepusi U TEMHas
sHeprusi. EnnHCTBO (hU3ndecKoit KapTHHBI
MHpa

118

DTanbl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMHHU

119

[IpuMeHMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIBI KOCMHYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHUI

120

COBpeMeHHHC OIITHYCCKUEC TCICCKOIIBI,
PaaUuOTCIICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTpOHOMUSA

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/bI, INTAHETHI, UX BUINMOE IBHKCHHUE

122

Conueunas cucteMa. Conure. ConHeunas
akTUBHOCTb. McTounuk sueprun CosHia u
3BE3




123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
Jlnarpamma "crekTpajabHbIA KJIAcC —
CBETUMOCTD"

124

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Buyrpennee ctpoenune 38E31. COBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHU U
spororuu CoHIa U 3BE37. DTaIlbl JKH3HHU
3BE3]

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajnakTuk. YEpHbIE ABIPHI B sIIpax rajlakTUK

127

Bcenennas. Pacmiupenne BeeneHHoM.
3akon Xa06mna. Teopus bosnbioro B3psiBa.
PenukToBO€ H3nydeHnE

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepemménnbie mpoOaemMbl acCTPOHOMUHT
Hrorosas koHTpoJbHAs paboTa

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre MariuTHOT'O I10JIS
MOCTOSHHBIX MarHUTOB" MIIN
"UccneqoBaHue CBOMCTB
dbeppomarnerukoB" unu "HMccnenoBanue
NEMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenue cuibl AMnepa" win "HU3yuenue
3aBHUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
nnu "OnpeneneHne MarHUTHON MHIYKIIMH




Ha OCHOBE U3MepeHUs cuiibl Amnepa”

132

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"NccnenoBanue siBICHUS
JIEKTPOMArHUTHOM MHIYKIMU" WK
"Onpenenenre HHAYKIIMH BUXPEBOTO
MarHuTHOTO noJjs"

133

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue sBICHUS CAMOUHIYKITUN"
nin "COopka MOAENH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

®u3NYeCKUil IPAKTUKYM IO TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U IPY)KUHHOTO
MasTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKa Yyepes
MIOCJIEIOBATEIILHO COEIMHEHHBIE
KOHJICHCATOP, KaTYLIKY U Pe3UCTOp" Win
"UccnenoBanue paboThl HICTOYHUKOB CBETA
B LIENH IEPEMEHHOI0 ToKa"

137

dusnueckuil MpakTUKYM 10 TeEMe
"N3yueHnue napaMeTpoB 3BYKOBOU BOJIHBI"

138

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenune nokasaTelis MpeIoMIICHUS
crexna" win "llonyuenne n3o6paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U JUH3bI"




139

PuU3N4ECKU IPAKTUKYM I10 TEME
"HUccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BEIIeCTBa (Ha MpuMepe
xuakux JuH3)" uim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOIITIX
nuH3"

140

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmronenue nudpakuun, uHTepdepeHnn
U NOJIIpU3auu ceera”

141

®u3N4eCcKUil IPAKTUKYM IO TEME
"Onpenenenre UMNyJabCa U SHEPTUH
peNATUBUCTCKUX YacTull (1o ¢otorpadusm
TPEKOB 3apsKEHHBIX YaCTHUI B MAarHUTHOM
nose)"

142

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nocrosinHou [lnanka Ha
OCHOBe HuccienoBanus Gorodrpdexra” nmm
"ccnemoBanye 3aBUCHMOCTH CHIIBI TOKa
4yepe3 CBETOMO OT HalpsbKeHU"

143

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue CeKkTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHHUE
nocrosiHHOM Punbepra"

144

Ou3nyecKuil MPaKTUKYM IO TeMe
"UccnenoBanue pajuoakTUBHOTO (hOHA C
WCIOJIb30BaHUEM J03UMeTpa" WiH
"N3ydyeHue moraomeHus: 6era-4acTuil
aIfoMUHHEM"

145

Du3NYEeCKUN IIPAKTUKYM I10 TEME




"HaOmrogenuns 38é30H0ro Heba
HEBOOPYKEHHBIM TJ1a30M C UCTIOJIH30BAHUEM
KOMIIBIOTEPHBIX IPUIIOKEHUH IS
OTIpeICIICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHEIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHE
3BE3151" MM "HaOiroieHust B TEJNECKOIT
JlyHbI, TUTaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIEHUI"

146

O0o001Ienre U cucTeMaTH3ays 3HAHWH.
Ponb ¢usuku u actpoHOMUHM B
SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMANIHOM U 3TUYECKOM cepax
JIEeITEILHOCTH YeJIoBeKa

147

O00011IeHre U cCUCTEMATU3ALMS 3HAHUN.
Ponb 1 mecTo ¢u3MKU 1 aCTpOHOMHU B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

OO6oOmenre U cucTeMaTu3alus 3HaHUH.
Ponp pusnueckoit Teopun B popMUpOBaHUT
MpEeACTaBICHUH 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHrEe U cUCcTEMAaTU3aLMs 3HAHUN 110
teme "Kunematuka"

150

O00011IeHrE U cUCTEMATU3ALNS 3HAHUI IO
teme "Kunematuka"

151

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teme "Jlunamuka"




152

O00011IeHNE ¥ cUCTEMATH3AIMS 3HAHUH 110
teme "Cratuka TBepaoro tena'

153

O0600menne u cucTemMaTu3anus 3HaHUK 110
TeMme "3aKOHbI COXpaHEHUs B MeXaHuKe"

154

O0600menne u cucTeMaTu3aus 3HaHUK 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
Teopun"

155

O00011IeHne U cUCTEMAaTU3AIMS 3HAHUI 110
teme "Tepmonnnamuka. TeroBbie
MaIIUHBL"

156

O0001IeHne 1 cucTEMaTU3aIMs 3HAHNUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble EpEXOBI"

157

O0001IeHne U cucTeEMaTU3alMs 3HAHUI 110
Teme "DnekTpudeckoe mnoie"

158

O06o01enre U cucTeMaTru3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANEKTPUYECKUN TOK"

159

O060011IeHne U cucTeEMaTU3aLMs 3HAHUI 1O
teme "Toku B pa3nuyHbIX cpegax"

160

O060011IeHne U cucTeEMaTU3aLMs 3HAHUI 1O
TeMme "MaruutHoe noJje"

161

PesepBusiit ypok. O6001IeHE U
CHCTEMATHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBHrlit ypok. O600IeHEe 1
CHCTEMATHU3aIUs 3HAHUI 10 TEME
"MexaHndeckue kojaeoanus"

163

PesepBHbiit ypok. O600IeHE U




CUCTEeMAaTH3aI¥sl 3HAHWA 110 TeMe
"DneKTpoMarHuTHbIC KoneOaHus"

164

PesepBHbIit ypok. O000IICHNE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"MexaHn4YecKue U 3JeKTPOMArHUTHbIE
BOJIHBI"

165

PesepBubiit ypok. O60011eHIE U
cucreMaru3ais 3Hanuii mo reme "Omnruka’

'

166

PesepBubiit ypok. O60011eHNE 1
cucreMatu3anys 3Hagui 1mo treMe "OCHOBEI
CTO"

167

Peseprubrit ypok. O6001eHNE 1
cucreMarusanus 3HAHUHU II0 TEME
"KopnyckynsipHO-BOJTHOBOM Ayanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMe "duznka
aroma"

169

PesepBubiit ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui mo reme "duznka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuIr"

170

PesepBuslit ypok. O600mIeHE U
CUCTEeMaTH3allMs 3HAaHHI 110 TeMe
"DnemeHTHI acTpohu3uKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

o Ousuka. 11 knacc. YraoyOnennsiid ypoenb. Ontuka. KBantosas gusuka.
Vuebnuk - Msikuies [.51., CunsikoB A.3., O01IeCTBO C OTpaHUYEHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «M31aTenbeTBO
«IIpocsewenue»

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

e« A.E. Mapon, E.A. Mapon [Junaktuueckue matepuainsl 11 knacc k
yueOHukam KacesiHoBa
o ®wusuka.l1 kiacc. Metonuueckoe nocodue k yueonuky I'.51. Mskuiiena,
A.3. CunsikoBa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://class-fizik.ru/shiv.html

http://zor.class-fizika.ru/shiv.html
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	 Физика. 11 класс. Углубленный уровень. Оптика. Квантовая физика. Учебник - Мякишев Г.Я., Синяков А.З., Общество с ограниченной ответственностью «ДРОФА»; Акционерное общество «Издательство «Просвещение»

		2024-11-05T19:37:24+0400
	Эдварс Анатолий Ростиславович




