


HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHON paboueil mporpamMMmbl BocniuTanus U KoHueniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUS] TEM U Pa3/IesioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencCTaBICHUE O LENsAX, COAEpNKaHUH, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

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 TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusnuke ONpenensioTcs IUIAHUPYEMBbIE 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 H TPEJAMETHBIM pe3yJibTaTaM OOy4YaroIIMXCs, OCBOMBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 110 TOJaM OOyUEHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

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

[Iporpamma no (pusnke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAas 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 U SIBJIICHWM, HM3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUS! HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (pU3uKH Ha ypOBHE CpeJHETr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
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 TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpasnennocmu. Kypc puszuku yrimyOoi€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3xkonocuzayuu peanmnusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mnponecca. s yrinyO0ia€éHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanuzanuu (HU3UUECKOro TMpakTUKyma. B mepBom ciyuae
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 u3yueHus paszzaena (temsl). IIpu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHBIX paboOT W MpakTUKymMa MpPEJCTaBlIeHa €IWHBIM TepedHeM. Bbibop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. llpu sTom obecreunBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM aig pacu€THBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MIPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO x MarepuaibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE JMJIS BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JTOCTATOYHOCTH UM  00ECTeunBaeT TOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dbopMupyeTcst B BHIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



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

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJ€ MO3HAHHS U (POpPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHUE YMEHUN OOBIICHATH SBJICHUS C UCIIOJIb30BAaHUEM (U3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIESITeIbHOCTH, CBS3aHHBIX C (U3MKOW, MOATrOTOBKA 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 (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
ITOBCEIHEBHOM KU3HU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHLUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHMS] TOCTOBEPHOCTHU MOJYYEHHOT'O pPE3yJIbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpeamera «®dusmka» Ha YpOBHE CpEOHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
oOpazoBanus orBoautTcs B 11 kiacce — 170 vacoB (5 4acoB B HEJEINIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  ONBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yJarOITUXCS.



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 MOJIEH. JINHUM MarHUTHOW MHAYKLIUU.

MarnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [JBHKEHHUE 3apsIKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tosie. PaGota cuisl Jlopenra.

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

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE MPOIECChl: MPUMEHEHUE

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

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

Kapruna 1MHMII MarHUTHON MHAYKIMH MOJI JJIMHHOTO MPSIMOr0 TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3aumonerictBre 1BYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBUKEHUS IMyYKa JIEKTPOHOB B MATHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TMOJISI HOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHYKIIMM HA OCHOBE U3MEPEHUsI CHIIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOYKYuUA.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
naaykuud. OJC wuaaykumu. 3aKOoH BIEKTPOMAarHuTHOM uHaykuuu Papajes.
Buxpesoe anexkrpuyeckoe noie. Toxku Pyko.

OJC wHAYKIMU B MPOBOJHUKE, ABMXKYIIEMCS B OJIHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHocTh. KaTyiika HMHAYKTUBHOCTH B LEMH TOCTOSHHOTO TOKA.
SBnenne camonHaykuu. J/JC caMOMHIYKIIMH.

DHEeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHUE MPOLECCH: MHAYKIMOHHAs
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.

NccnenoBanne 3aBucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTH HU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW UHAYKIUU.

Onpenenenue MHAYKIMY BUXPEBOTO MArHUTHOT'O MOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEpaTopa.

Pasnen S. Kone0anusi M BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUS.

apmonunyeckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OMHCAHHE.
DHepreTuyecKoe ONMCaHUE (3aKOH COXPAaHEHUs MEXaHWYECKOW dHepruu). BeiBon
JUHAMHYECKOTO OMUCAHMS TAPMOHUYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

Ammmutyna u dasza konebanuil. CBs3b aMIUIUTYABl KOJIEOAHWA WCXOTHOMN
BEJTMYHMHBI C aMIUTUTY/ITaMU KOJIeOaHMi €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MareMaTu4eckoro MasitTHuka. Ilepuwon cBOOOAHBIX KOJI€OAHUI TPYKUHHOTO
MasiTHUKA.



[TonsTue o 3aryxarouux KoneOanusax. BoiHy)aeHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHas kpuBasd. BiusHue 3aryxaHusd Ha BHJI PE30HAHCHOW KPUBOW.
ABTOKONEOAHMS.

TexHuueckne ycTpoMCTBa M TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
KaueJu, My3blKaJIbHble HHCTPYMEHTBI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoJaeOaTeIbHOTO 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
(dopMUpOBaHUS MPEACTABICHUNA 00 HI€aTbHON MOIENTU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPIHH MPU KOJEOAHUIX IPy3a Ha MPYKUHE.

HccnenoBanne BoIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHWNW HHUTSAHOTO M MPYNKUHHOTO
MasTHUKOB.

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

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTYXAIOUUX KOJIEOaHUH.

HccnenoBanne BRIHYKISHHBIX KOJICOAHU.

Tema 2. InekmpomazHumHusle KonedAHUs.

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

3aKOH COXPaHEHUs PHEPTUH B UCATbHOM K0JIeOaTeIbHOM KOHTYpE.

3aryxaromue AJEKTPOMATrHUTHBIE Kosie0aHus. BrinyxneHHbie
AIEKTPOMArHUTHBIC KOJIeOaHMs.

[lepeMennbli TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JICHCTBYIOIIEE 3HAYCHHWE CUJIBI TOKA M HAMPSDKEHUS TPU pa3inudHor (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

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

WNneanvubiit  Tpanchopmartop. IlpousBonctBo, mnepenaya u MOTpeOJICHHE
AIEKTPUYECKOU SHEPTUMU.



OKOJIOTUYECKHE PHUCKH IIPpU IPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
HCIIOJIb30BAHUSA AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, IUHUHU dJIEKTpoInepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThl CBOOOJAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyxaroOUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOTO T€HEpaTopa.

BoiHyX1IeHHbIE CUHYCOUAAIbHbIE KOJIEOaHUs.

Pe3uctop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U NPUHIIMI IeUCTBUS TpaHc(popmaTopa.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3ydenue tpanchopmaropa.

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

Habmronenue 21eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4ecKkue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsle wu
OpOJOJIbHBIE BOJIHBL. llepnos, CKOpOCTh pacnpoCTpaHEHWs W JUJIMHA BOJIHBL
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpaXCHHE, NpeIOMIICHHE, HUHTepPEpeHLUs U
TudpaKIus.

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

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOILIEH CPEbI.

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

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHUE,  IPEIOMIICHHE,
noJsipu3ays, UHTeppepeHus u 1udpakuus.

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

[IpyHIMIBI paguOCBA3H U TeAeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



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

Jemoncmpayuu.

O6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHiuu u 1udpakiini MEXaHUIeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

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

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
peJIOMJICHHE, TTOJsIpu3aius, Tudpaxius, UHTepdEepeHITHS.

O6HapyxeHne HHOPAKPACHOTO U yIBTPaPUOIETOBOTO U3TYICHUH.

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 cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTehb
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
OTPAXKEHUS.

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

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
COOMPAIONINX U PACCEUBAIOIIMNX JTUH3aX U UX CUCTEMAaX.

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 HMCTOYHUKOB. IIpumepbl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Momapusanus ceera.

TexHuueckue yCTpOWCTBA W TEXHOJOTHMYECKHE TPOIECChl: OYKM, JIyIa,
nepuckor, (oroanmapaT, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
ONTHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGmronenre moaHOro BHyTPEHHET0 OTpaskeHus. MoJienb CBETOBO/IA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4epe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGnronenne BETOB TOHKHX TJIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoHHON PEHIETKH.

HabGmonenne nudpakiiioHHOTO CIIEKTpa.

HabGmonenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie padomot, nPAKmMuKym.

N3mepenune nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHMSI OT BelmiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GOKyCHOr0o pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 ILUIOCKOTO 3€pKaJia U JINH3BI.



[Tonyyenue nzoOpaxeHusi B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpHEpEeHINN U MOJIAPU3ALIHI CBETA.

N3yuyenue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIECKTPHKA.

N3yuyenue untepdepeHny 1a3epHOro U3ay4yeHus Ha IByX LIETAX.

HaGmonenue nucnepcum.

HaGmronenue u uccnenopanue qudpakImOHHOTO CIIEKTpA.

HN3mepenne niavHbl CBETOBOU BOJIHBI.

[TonyueHue criekTpa U3JIy4EHHUs CBETOAMOJA MPHU MOMOUTU JTUPPAKIIMOHHON
PELIETKHU.

Pa3zznesn 6. OcHOBBI cIeMAJILHONH TEOPUH OTHOCUTEJIBHOCTH.

I'panumel TpUMEHMMOCTH — KJIacCMYeckKoW — mexaHuku.  [loctymaThs
cHenuanbHOW TEOPUH OTHOCUTENBHOCTH.

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

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PEJIITUBUCTCKOM YaCTHUIIBI. DHEPrus
MIOKOSI.

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

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue UMIyJdbCa W DHEPIUM  PEIATHUBUCTCKUX 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 cMemienus Buna. ['unoresa [1nanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJbC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonsl poTodddexra. YpaBHeHHe
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 cBOMicTBA yacTul. Bomusl ne bpoins. Jlnuna BonHbl ne bpoiis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB HAa KpUCTAILIAX.

Cnemuduka uzmepenuid B Mukpomupe. COOTHOIIEHUST HEONpeaeIEHHOCTEN
I'efizenOepra.



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

Jemoncmpayuu.

®doTor(pdeKT Ha YCTAaHOBKE C ITMHKOBOM IJTACTHHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Creroauos.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosiuuol [Inanka Ha ocHoBe uccnenoBanus ¢hotodddexra.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOMO/ OT HAMPSIKCHHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIIENOBAaHUIO CTPOCHMS aroma. llnaHerapHass Mojzenb atoma
Pezepdopna.
[Toctynarel bopa. M3nydyenue u norsiomeHue (OTOHOB MPHU MEPEXoje aToMa
C OJIHOTO YPOBHS SHEPTUU Ha IPYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aToMa BOJOPOA.
CnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.
TexHuueckne yYCTPONCTBA U TEXHOJOTHYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CTIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIBIOTED.
Jemoncmpayuu.
Mognens onsita Pesepdopaa.
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 BOJIOPOJia U U3MEPEHUE
noctosiHHON Punbepra.
Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHMAPHLIX YACMUY,.
Hyxknonnas mognens snapa IeiizenOepra—lBanenko. 3apsig snpa. MaccoBoe
yucio sapa. M3oronsl.

PamnoaktuBHOCTE. Anb(da-pacman. INEKTPOHHBIH M TO3UTPOHHBEIN OeTa-
pacnaz. ['amma-uznydeHue.



3aKOH pPAaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TONBI B IIPUPOJIE.
CBolCTBa MOHHU3UPYIOUIETO H3IY4YEHHUs. BiusHHE paJrOaKTMBHOCTHA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbIl (hOH u3nydenus. Jlo3umeTpus.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

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

Mertozp! perucTpanuuy U UCCIEI0BAHUS DIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHBIE B3aUMOACHCTBUS. bapuOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHass MOJENb aIpOHOB.

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

EnuncTBO Qu3nueckoi KapTUHBI MUpA.

TexHu4eckne yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PEe30HaHCHasi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BUTUs acTpoHOMUH. [IpuKIIaniHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMHUH. [IpUMEHMMOCTH 3aKOHOB (U3UKUA I OOBSICHEHHUS TMPUPOJIBI
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 TIJIaBHOW IIOCIIEIOBATEIBHOCTH. 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. Paguoranmaktvku u kBa3zapsl. YEpHBIE OBIPBI B SApax
rajaKkTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3BE31HOT0 HeOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
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
CKOIUJICHU M.

Du3YeCKUH NMPAKTHKYM.

Cnoco06b1 n3Mepenus: (U3NYECKUX BEJIMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BEITUYHUH.
O1nieHKa rpaHull MOrPENTHOCTEH.

[IpoBeneHne  KOCBEHHBIX U3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUMOoTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B TEMAaTUYECKUX  pa3fenax  «YUYEeHWYEeCKUH  HKCIIEPUMEHT,
nabopaTopHbie paOOThI, MPAKTHUKYM).

O600maronee MOBTOPEHUE.

OO6o00mIeHne U cucTeMaTH3alus COJIepKaHUsS pa3liesoB Kypca «MexaHukay,
«MonexynspHas ¢u3nKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAIBbHOW TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas
buzuKay, « IIEMEHTHl aCTPOHOMHUH U aCTPODU3UKH.

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJILHOM M THUYECKOU cdepax AesSTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIBHOU,
CUCTEMATU3UPYIOICH,  OOBSICHUTENIPHOH W  MPOTHOCTHYECKOW  (DYHKIIHIA
dusznueckoit Teopuu, poiib GU3NUECKON TeOprur B (POPMUPOBAHUH TIPEICTABICHHMA
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 kimacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnbole nonamus, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
no3nanuA: SABJICHUE, HaydHbIM ¢akT, rumnore3a, (uanyeckas BEJIMYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUE CHCTEMbl YpPaBHEHUW. TpPUTrOHOMETpUYECKUE
(YHKUIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpHI M MX MPOEKIHH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QyHKOUH. [Ipu3Haku noaoOust TPEeyroJbHUKOB,
ompeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nextpuyeckue SBICHUS B KUBOM Mpupoae, KojedaTenbHbIe
JIBUKEHUS B OJKUBOW TMPUPOJE, OHKOJIOTHYECKUE PHUCKM TIPU IPOU3BOJCTBE
ANEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpY’Kalolled  Cpelibl,
yIbTpPa3ByKoOBasi JIMarHOCTUKA B MEJUIMHE, ONTHYECKUE SBICHHUS B KUBOU
OpUpOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJNIMYECKAsi CTPYKTypa TBEPIBIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKONW pEIIETKH, CIEeKTPaIbHBIH
aHaIM3.

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

Texnonocusa: TNPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SIKOOU, reHepaTop MEePEMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JUHUU 3JEKTpoNepeaay, 31€KTPOABUTaTeNb, paaap, paaHuONPUEMHHK, TEIEBU30P,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JIUAarHOCTUKA B TEXHUKE,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs OINTHKA, COJHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHUKHY, SII€PHAsI SHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHUSA YuyeOHOro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOH  MO3UIMU  OOyYarolerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B  0Opa30BaTEIbHOM
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 OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
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 OTHOLIEHWE K MHpPY, BKJIIOUYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM 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 U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle 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, COOTBETCTBYIOLIETO 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 YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

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

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTHKCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB IEJISIM, OIIECHUBATH PUCKHU MOCJIEICTBUIA IEATEILHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
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>KaHMsl, TPUMEHECHUIO PA3TUYHBIX METOJIOB ITO3HAHUS,

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;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHNE 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 3HAaHUA MO0 (QU3UKE B TMPAKTHUECKYI 00JIaCTh
KU3ZHEEATEIHbHOCTH;

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

PabGora ¢ undgopmaumeii:

BJIaJICTh HaBBIKAMHU TOJMydYeHHUS WHPOpMAIUU (U3HUECKOTO COJEPKAHUS
U3 UCTOYHHWKOB PA3HBIX THUIIOB, CaMOCTOSITEIIEHO OCYIIECTBIATH IOWCK,
aHallM3, CUCTEMAaTH3allMi0 M WHTEPIPETANI0O WHPOPMAIUN Pa3THIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTh MH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€30TTaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHHE Ha Ypokax (U3MKM U BO BHEYPOUHOU
NEATEIIbHOCTH;

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

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

IIOHMMaTh M HCHOJb30BAaTh  IPEUMYIIECTBA  KOMAaHIHOM U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJA M KaXJOTrO y4aCTHHMKAa KOMaHJIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  IpOSBIATH  TBOPYECTBO U BOOOpakeHUE,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA 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 MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4eOHOro TMpeaMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI I10
dbuzuke IS YpOBHS CpeaHero oOmero o0pa3oBaHHMs Y OOYyYarOIIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOIIMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K TOCTH)KCHUIO 1IeNN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koHmy oOyuenust B 11 knacce mnpenMeTHBbIE PE3yibTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
COLIMAJIBHOM M 3TUYECKOH cepax AesTeIbHOCTU YEJI0OBEKA, POJIb U MECTO
(Gu3MKU B COBPEMEHHOW HAay4YHOW KapTUHE MHUpA, pPOJIb aCTPOHOMHUHU B
OPAKTUYECKON  JIEATETbHOCTH 4YeJOBeKa U  JalbHEHIIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUEHUE OMUCATENIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEIBPHON M MPOTHOCTUYECKON (yHKUUN (u3myeckoil Teopuum —
ANEKTPOAUHAMUKH, CIEHHUATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢usuku, poiab (GU3MUYECKo Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
¢u3nueckol KapTUHE MHpa, MeCTO (PU3UUYECKOW KapTUHBI MUpa B 001IEeM
pSZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTaBICHUIN O PUPOJE;
paznuyarh YCJIOBHMS NPUMEHMMOCTH Mojelied (U3MYECKUX Teld W
IPOLIECCOB  (SIBJICHUI): OJHOPOJAHOE DJEKTPUYECKOE U  OJHOPOIHOE
MarHuTHOE TOJIs, TAPMOHUYECKUE KOoJieOaHUsI, MAaTEMaTHYECKUN MasiTHUK,
UjeaTbHBIN TPYKUHHBIM MasSTHUK, TapMOHUYECKHE BOJHBI, HJCaTbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIEl aToMa, aTOMHOTO sijipa U
KBAaHTOBOM MOJIC/IN CBETA;

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

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIONIb3YSl OCHOBHBIE IIOJIOKEHHUSI W 3aKOHBl DJJIEKTPOAUHAMHUKUA U
CIEUUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  MHAYKUMH, TpaBwio  Jlenma, cBa3p  DJC
CAMOMHIYKIIMM B OJEMEHTE JIIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CUJIbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAM3UPOBATH U OOBIACHITH KBAHTOBBIC TIPOIIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHWsI ~ KBaHTOBOW  (Gu3uKK  (ypaBHeHHE  DWHINTEWHA A
dotorddexra, mepBbli u BTOpoM mocTynatel bopa, mnpuHIUN
COOTHOLIEHUs HeomnpenenéHHocred ['elizenOepra, 3akOHbl COXpPaHEHMS
3apsiIOBOTO M MACCOBOTO YMCENI UM DHEPrUd B SJEPHBIX PEaKUUSX, 3aKOH
PaMOaKTUBHOTO pacnaja);

OMHCHIBATh (DU3UYECKUE TPOLECCHl W SBICHUS, HCIOIb3YS BEIMYHHBI:
HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIsl, MOTEHIHAN 3JIEKTPOCTATUUYECKOTO
MoJisi, Pa3HOCTh MOTEHIMANIOB, DJIEKTPOJBIKYIIAA CUIa, WHIYKIUS
MAarHuTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTHUBHOCTD,



ANEKTPOABUKYINAS CHUJIa CAMOUHIYKIUM, SHEPrUs MArHUTHOTO TMOJs
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMIYJbC, TIOJHAs JHEPTusl,
SHEPrusi TOKOS CBOOOJHOW YACTHIIBI, SHEPruss M UMIOYyJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsjl A]1pa, SHEPIHsl CBSI3H s1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBNYECKUX  SIBJICHUM:
AJIEKTpPOMArHuTHAs MHAYKIWS, CAMOUHIYKIIUSI, pe30HAHC, UHTep(epeHIus
BOJIH, Jaudpakius, AUCIEPCUs, TIOJHOE BHYTPEHHEE OTpaKeHUE,
dbotoanektpuueckuii 3pdext (dotorddext), anpdpa- u Oera-pacnajbl
saep, raMMa-u3IydeHue sjaep, (U3NYECKHe MPUHIUIBI CHEKTPATbLHOTO
aHanu3a u padoThl Ja3epa;

OTIPENIECNIATh HAINpPaBJICHHUE WHIYKIIUM MAarHUTHOTO IOJis MPOBOJHHUKA C
TOKOM, CUJIbl AMriepa u cuibl JIopeHna;

CTPOUTH U300paKeHUe, CO3aBaeMOE MIIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
Y PaCCUYUTHIBATh €TI0 XapaKTEPUCTUKH,

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSATHS, TCOPUU U
3aKOHBI JIJI1 aHalm3a ¢ OOBSACHEHHS  (U3UYECKUX IPOIIECCOB,
MPOUCXOANINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMax, B MEKIraJlaKTHUUECKOM
cpele; IBUKEHHUsI HeOECHBIX Tell, IBOJIIOIUH 3BE3]] U BeeneHHO;
IPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYHH C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUH, IPU HOTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBATh pe3yibTaThl  IMOJYYEHHOM  3aBUCHMOCTHU
¢uznueckux BEJIMYMH B BHAE TpaduUKOB C Y4E€TOM aOCONIOTHBIX
NOTPEIIHOCTEN  M3MEPEHUW, JenaTh  BBIBOJABI MO  pe3yJibTaTam
UCCIIEJOBAHNUS;

IPOBOAUTh KOCBEHHBIE HW3MEpEeHUS (U3MYECKUX BEJIUYMH, TMPH ITOM
BBIOMpATh ONTHUMANBHBIN METOJ HU3MEPEHHs, OIEHUBATH aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCHEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBbIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHOMN
TUIIOTE3bI;

OMUCHIBATh METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
coOmro1aTh TpaBmiIa 0€30MacHOTO TPY/Ja NIPH MPOBEACHUH MCCIIECTOBAHUN
B paMKax Yy4YeOHOro »JKCIEpUMEHTa, MpakTUKyma W  y4deOHO-
UCCIEOBATEIbCKOM M TPOEKTHOM JEATENIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHUS;

pemaTte pacy€THBIE 3aJadyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
du3nYecKod MOJIeNIbI0: Ha OCHOBAHUM aHalIKW3a YCJIOBUS BBIOMPATH
dbu3nyeckue MoJieNid, OTBEYarolue TPeOOBAaHUSM 3aJlauyd, MPUMEHSThH



(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (PU3UYECKUX TEOpUI
IpU HKCIOJB30BAaHUM MaTeMaTHUYECKUX METOJOB pEIIeHHs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAaHUM UMEIOIIUXCS JAHHBIX, AHAJIM3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOJTYyUYEHHBIX
pE3yJIbTATOB;

pemiatb KadyecTBEHHbIE 3aJaud, TpeOylolue NPUMEHEHHUs 3HaHUM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPALMHA 3HAHUM U3 JPYTUX
OPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
LENOYKY PacCy>kKJI€HUI ¢ OMOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3HYECKHUEe SIBICHUS;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMS I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOILECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEACTBUSI OBITOBOM U MPOU3BOICTBEHHOM
NESITEbHOCTH 4YEJIOBEKa, CBS3aHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
HO3ULMNA SKOJIOTMYeCKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHAIBHOM
IPUPOJOIONb30BAHUM, @ TaKXKE Pa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN
HAyKM W TEXHOJIOTUH M JajJbHEHIIEero pa3BUTUS UYEJIOBEUECKOIO
00I1IeCTBa;

OPUMEHATh pa3jMyHble CIIOCOOBI paboThl ¢ MH(popManuen (Gusnueckoro
COJEp)KaHUSI C HCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIIOJNb30BaTh COBPEMEHHbIE HWH(OpPMAIMOHHBIE
TEXHOJIOTUU JJI TIOUCKA, NepepadOTKHM U TpeabsBICHUS Y4eOHOM u
HaY4YHO-TIOMYJIIPHON MH(pOpMalLuyu, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
UHpOpMAIK, TOJYyYEHHOW M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpPOBaTh  MOJy4YaeMylo  HMH(OpMalMiO UM  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWMM, TaK U HAa OCHOBE
aHaJln3a NCTOYHUKA HHPOpMAIUH;

IPOSIBIIATH OpraHu3allMOHHBIE " II03HABATEJIbHBIC YMEHUS
CaMOCTOSAATEJILHOTO ~ NPHOOPETEHHs  HOBBIX 3HAHUHM B IIpolecce
BBITNIOJIHEHUS POEKTHBIX U YU4EOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TpymNe C HCIOJIHEHHEM pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PaOOTy IPYIIIbI, PALMOHAIBHO PACIpPENEATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB I'PYIIIbI B PEILICHHE pacCMaTpUBAaEMOM IPOOJIEMBIL;



e TMPOSIBIATH MOTUBALIUIO K OyayIied mpodeccuoHaaIbHON AeSITEILHOCTH 1O
CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsapHO-BOIHOBON Ayalln3m 15

4.2 ®dusznka aroma 5

43 ®du3MKa aTOMHOTO 4/pa U 3JI€MEHTapHBIX 5

YACTHI]




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 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl

BsanMoelicTBie TOCTOSSHHBIX MAarHuTOB bubmmoreka [IOK

1 Y MPOBOJIHUKOB ¢ TOKOM. MarauTHoe 1 https://m.edsoo.ru/ff0b07fa
noJie. ['unore3za Ammepa
Bekrop maruutHON mHAyKIMu. [IpuHmn bubnuoreka [IOK

2 CYNEPHO3UIIMHA MATHUTHBIX MOJIEH. 1 https://m.edsoo.ru/ff0b07fa
JIvHUY MarHUTHOW WHIYKLIHH

3 MaruuTHO€ ToJIe IPOBOIHHUKA C TOKOM. 1 Bubmmoreka [OK
Oreir dperena https://m.edsoo.ru/ffOb07fa

A Cuna AMrepa, eé HarpaBJIeHHe U 1 bubnmorexa LIOK
MOJIYITE https://m.edsoo.ru/ffOb07fa

bu6mmoreka [IOK

5 Pemenue 3ana4 1 https://m.edsoo.ru/ffob07fa

5 IIpumeHeHne 3akoHa Ammepa. ! Bubmorexa IIOK
D IEKTPOH3MEPHTETHHBIE TIPHOOPHI https://m.edsoo.ru/ff0b07fa
Cuna JlopeHua, e€ HanpaBJIeHUE U bubnunoreka [JOK

7 MOJyib. JIBUKEHUE 3apsKEHHON 1 https://m.edsoo.ru/ffob07fa
YacCTHUIbI B OJTHOPOJJHOM MarHUTHOM
noJjue

8 Pemenne 3agau 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0b07fa

bubmmoreka [{OK
9 Pa6ota cuinbt Jlopenua https://m.edsoo.ru/ffOb07fa
bubmmoreka [{OK
10 Pemienne 3amaq https://m.edsoo.ru/ff0b07fa
MarauTHO€ TI0JI€ B BEIIIECTBE. bubmmoreka [{OK
11 deppoMarHeTuky, napa- u https://m.edsoo.ru/ffOb07fa
InaMarHCTuKu
12 OCHOBHBIE CBOMCTBa (peppOMArHETHKOB. brbmotexa LIOK
TIprMeHeHHe heppoMArHETHKOB https://m.edsoo.ru/ff0b07fa
Pemenue 3a1au 1o Teme "MarauTHoe bubmmorexa [IOK
13 Hore" https://m.edsoo.ru/ff0b07fa
Pemenue 3a1a4 1o Teme "MaruuTHoe bubmmorexa IIOK
14 Hore" https://m.edsoo.ru/ff0b07fa
15 SIBIIeHME AIEKTPOMArHUTHOM UHAYKIIUH. brbmmotexa LIOK
TTOTOK BEKTOPA MATHHTHOM MHIYKITHH https://m.edsoo.ru/ff0b07fa
bubnuoreka [JOK
16 OAC nHAyKIMH https://m.edso0.ru/ffob07fa
3aKOH SJIEKTPOMATHUTHOM UHYKIHH but6morexa [HOK
17 dapajes https://m.edsoo.ru/ff0b07fa
BuxpeBoe anextpudeckoe mose. Toku bub6morexa [IOK
18 Dyxo https://m.edsoo.ru/ff0b07fa
19 OJ1C MHAYKINU B ABMKYIINXCS bu6mmoreka [JOK
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MPOBOIHUKAX https://m.edsoo.ru/ff0b07fa
bubmmoreka [{OK
20 Pemenne 3ayaq https://m.edsoo.ru/ffob07fa
bubmmoreka [{OK
21 Hpasuio Jlenna https://m.edsoo.ru/ffob07fa
WNunykruBHocTh. KaTymika bubnnorexa [JOK
22 MHIYKTUBHOCTH B II€MH TOCTOSIHHOTO https://m.edsoo.ru/ffob07fa
TOKa
SBnenne camounaykuuu. IJC bu6miorexa LHOK
23 CAMOMH/TYKIIH https://m.edsoo.ru/ff0b07fa
24 DHeprus MArHUTHOTO TIOJIS KaTYIIKH C bu6miorexa LHOK
TOKOM. DJIEKTPOMATHUTHOE TOJIe https://m.edsoo.ru/ff0b07fa
bu6mmoreka [IOK
25 Pemenne 3aaq https://m.edsoo.ru/ffob07fa
O06001eHre U CUCTEMAaTH3aIUs 3HAHUH bubmorexa [IOK
26 10 TeMe "DIeKTPOIMHAMUKA" https://m.edsoo.ru/ff0b07fa
KonrposbsHas paboTa 1o TeMe bu6morexa [IOK
27 " IeKTPOIHHAMHKA" https://m.edsoo.ru/ff0b07fa
28 Koneb6arenpnas cuctema. CBoOOIHBIE bubmmorexa [IOK
KosieOaHus. ["'apMOHHUECKHE KOJIeOaH s https://m.eds00.ru/ff0b07fa
29 KuneMaTrueckoe v IUHAMUYECKOE bub6morexa [IOK
OTHMCaHHE KOJIeOATeIbHBIX JBHKCHHIMA https://m.eds00.ru/ff0b07fa
30 OHepreTudeckoe onvcanue. BeiBox bubnuorexa [IOK
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JTUHAMUYECKOTO OTIMCAHUS
rapMOHUYECKHUX KOJICOaHUHU U3 MX
SHEPreTUYECKOTO U KHHEMATHYECKOTO

https://m.edsoo.ru/ff0b07fa

OTIICAHUS
bub6mmoreka [{OK
31 Ammmiryza u pasa KonebaHmii https://m.edsoo.ru/ffOb07fa
[lepuon u yactora kosiebanuii. [lepron bubnnorexa [JOK
MaJIbIX CBOOOIHBIX KOJIEOaHUMA https://m.edsoo.ru/ff0b07fa
32 MaTeMaTH4eckoro mastHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPYKUHHOTO
MasTHUKA
23 3aryxaronue KonebaHus. bubnmorexa LIOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b07fa
bu6mmoreka [IOK
34 ABTOKOICOAHHS https://m.edsoo.ru/ffob07fa
bu6mmoreka [IOK
35 Pemenue 3ana4 https://m.edsoo.ru/ffob07fa
Ypok-koHpepenus "MexaHHIeCKHEe bubmuoreka [JOK
36 KoJieOaHus B My3bIKAJIbHBIX https://m.edsoo.ru/ffob07fa
HHCTpyMeHTax"
37 O60011IeHNEe U CUCTEeMATH3aIUs 3HAHUH Bubmmorexa [IOK
10 Teme "MexaHnueckie koneGans” https://m.edsoo.ru/ffOb07fa
38 DNeKTPOMAarHUTHBIE KOJIeOaHMUS. brbmiorexa [IOK
KoseBaTe bHbiil KOHTYD https://m.edsoo.ru/ffOb07fa
39 ®opmyna Tomcona. CBs3b aMIUIATYIbI bubnuoreka [IOK
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3apsiia KOHIEHCATOpa ¢ aMILTUTYI0H
CHJIBI TOKA B KOJICOATEIIBHOM KOHTYpE

https://m.edsoo.ru/ff0b07fa

3aKOH COXpaHEHMsI SHEPTUU B

bubmmoreka [{OK

40 -
HJIeATEHOM KONebaTeNbHOM KOHTYDE https://m.edsoo.ru/ffOb07fa
3aTyxaroiue 31eKTPOMarHuTHbIe bubnuorexa [JOK

41 KoJiebaHus. BeiHyXIeHHBIC https://m.edsoo.ru/ff0b07fa
AJIEKTPOMATrHUTHBIC KOJICOAHUS

42 [MepemenHsIii TOK. Pesuctop u bubmiorexa [IOK
KOHJICHCATOP B IIETTA IEPEMEHHOTO TOKa https://m.edso0.ru/ff0b07fa

43 Karymika MHIYKTHBHOCTH B LENU Bubmmoreka [OK
TepeMeHHOT0 TOKa https://m.edsoo.ru/ff0b07fa

a4 3axon OMa 11 DJIEKTPHYECKOH HEenu bubmmoreka IIOK
TepeMeHHOT0 TOKa https://m.edsoo.ru/ffOb07fa
MOoIHOCTh NEPEMEHHOTO TOKA. bubmuorexa [JOK

45 AMIUTUTYTHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0b07fa
3HAYCHHE CHJIBI TOKA M HAMPSDKECHUS

bu6mmoreka [JOK
46 Pe3onaHc B 2yIeKTpUUECKOM HeTTH https://m.edsoo.ru/ffOb07fa
bubnuoreka [JOK

47 Pemenue 3ajaq https://m.edsoo.ru/ffob07fa
WneansHbIif Tpancopmarop. bubnnoreka [JOK

48 [IpousBoacTBo, nepenava u https://m.edsoo.ru/ff0b07fa
noTpeOlieHne AIEKTPUIECKOW SIHEPTHUH

49 DKOJIOTUYECKUE PUCKHU MTPU bubnunoreka [JOK

MIPOU3BOJACTBEC IJICKTPOIHECPIUH.
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Kynprypa ucnosip3oBanus

3JIEKTPOSHEPIUHU B MOBCEIHEBHOM )KU3HU

https://m.edsoo.ru/ff0b07fa

bubmmoreka [{OK
50 Pemrenne 3anaq https://m.edsoo.ru/ff0b07fa
bub6mmoreka [{OK
51 Pemrenne 3anaq https://m.edsoo.ru/ffob07fa
O06o01eHre U cucTeMaTu3aus 3HaHUM bubnuoreka [JOK
52 o TeMe "DNEeKTPOMarHuTHbIE https://m.edsoo.ru/ffOb07fa
KosneOaHus"
53 MexaHu4ecKre BOJIHBL XapaKTepPHCTUKH brbnmorexa LIOK
MEXAHHUIECKIX BOJIH https://m.edsoo.ru/ffOb07fa
bu6mmoreka [IOK
54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edso0.ru/ffOb07fa
bu6mmoreka [IOK
55 3ByK. XapaKTepHCTHKH 3BYKa https://m.edsoo.ru/ffob07fa
56 Hudpassyk u yaerpassyk. Illymosoe bubnmorexa IOK
sarpsHEHHE OKPYKAIOMIEH CPebl https://m.edsoo.ru/ffOb07fa
bubmuoreka [JOK
57 Pemenue 3anaq https://m.edsoo.ru/ffob07fa
5g DIEeKTPOMATHUTHBIE BOJIHBI. M3i1yueHue Brbmotexa LIOK
MEKTPOMAFHUTHBIX BOJIH https://m.edsoo.ru/ffOb07fa
59 DHEPrust SJIEKTPOMATHUTHBIX BOJH. Brbmotexa LIOK

CsoiicTBa SJICKTPOMArdHuTHBIX BOJIH

https://m.edsoo.ru/ff0b07fa
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[IIkaJia 31€KTPOMAarHUTHBIX BOJIH.

bubmuoreka [JOK

60 [IpumMeHeHue IeKTPOMarHUTHBIX BOJIH B https://m.edsoo.ru/ff0b07fa
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBS3U U TEIEBUICHMUSL. bubnuorexa [JOK

61 Paguonoxanus. DneKTpoMarHuTHOE https://m.edsoo.ru/ffob07fa
3arpsi3HEHUE OKPYKaIOLIEH cpeibl
KoHnTpossHas paboTa 1o TeMe bubmmoreka [IOK

62 "KoneGanns 1 BoTHE" https://m.edsoo.ru/ffOb07fa
Caer. 3aKOH NPSMOJIMHERHOTO bubmiorexa [IOK

63 PACTIPOCTPAHEHHS CBETa https://m.edsoo.ru/ff0b07fa
Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHA bubmuorexa [JOK

64 MPSAMOJIMHENHOTO PACTIPOCTPAHEHUS https://m.edsoo.ru/ffOb07fa
cBeTa
Orpaxenue cBeta. [In0cKoe 3epKao. bu6miorexa LHOK

65 Cdepuieckoe 3epkaio https://m.edsoo.ru/ff0b07fa
[Ipenomnenue cBera. AGCOTIOTHBIN U bubnuoreka [JOK
OTHOCHTEJIbHBII NIOKA3aTelNb https://m.edsoo.ru/ffOb07fa

66 npenomiienus. [lonHoe BHyTpeHHEE
oTpaxenue. [IpeneapHblid yroJ MoJIHoOTO
BHYTPEHHETO OTPaKECHHUS

67 Penienue 3a1a4 Ha IPUMEHEHHE 3aKOHOB bubnuorexa IIOK
OTPAKEHHUS H TIPETOMICHHS CBETa https://m.edsoo.ru/ff0b07fa

68 Xon nmydeit B mpusme. Jucnepeus cBera. bubmuorexa IIOK
CrnoxHbIid cocTaB Oenoro cBera. et https://m.edso0.ru/ff0b07fa

69 JInn3sl. POKYCHOE PACCTOSIHUE U bubnuoreka [IOK

OIITHYCCKasA CHUJia JIMH3bI
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https://m.edsoo.ru/ff0b07fa

[TocTpoenue n300pakeHUH B INH3AX U

bubmmoreka [{OK

70 -
UX CUCTEMaX. YBEJIUYEHHUE JINH3bI https://m.edsoo.ru/fi0b07ta
Pemenue 3a1a4y Ha ocTpoeHUe bubnuorexa [JOK
71 M300paxKeHUil, MOJIy4aeMbIX C IOMOIIBIO https://m.edsoo.ru/ffOb07fa
JIUH3
bubmmoreka [IOK
72 I'1a3 xak onrnyeckas cucrema https://m_edsoolru/ffObO?fa
23 Pemenue 3anau. [Tpenens: bubmmorexa [IOK
IIPUMEHUMOCTH T€OMETPUYECKON ONTUKH https://m.edso0.ru/fi0b07ta
bu6moreka [IOK
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS https://m.edsoo.ru/ff0b07fa
bu6mmoreka [IOK
75 Hucnepcust cera https://m.edsoo.ru/ffob07fa
bu6mmoreka [JOK
76 Wntepdepenuus ceera https://m.edsoo.ru/ffob07fa
KorepenTHble HCTOYHUKHU. Y CIOBUS bubnnoreka [JOK
77 HaOII0ICHUS] MAKCUMYMOB U https://m.edsoo.ru/ff0b07fa
MUHHUMYMOB
bubmuoreka [JOK
8 Pemenne 3anaq https://m.edsoo.ru/ffob07fa
bu6mmoreka [JOK
79 [Ipumenenne untepdepeHuu

https://m.edsoo.ru/ff0b07fa
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bubmuoreka [JOK

80 Jludpaxius ceera https://m.edsoo.ru/ffOb07fa
81 JudpakuuonHas peméTka. Y cinoBue bubmorexa [IOK
HaGJTI0/ICHHS TIABHBIX MAKCHMYMOB https://m.edsoo.ru/ffOb07fa
bubmmoreka [{OK
82 Pemenue 3aaq https://m.edsoo.ru/ff0b07fa
83 ITonepeyHOCTh CBETOBBLIX BOJIH. bubmmoreka [IOK
Tonspu3anus cBeta https://m.edsoo.ru/ffOb07fa
bubmoreka [IOK
84 Pemenne 3amaq https://m.edsoo.ru/ff0b07fa
bu6mmoreka [IOK
85 CaeToBble sBICHAA B IPUPOIE https://m.edsoo.ru/ff0b07fa
36 OGo0mIEHNE U CHCTEMATH3ALUS 3HAHUIM bubmoreka [IOK
1o Teme "OnTHKa" https://m.edsoo.ru/ffOb07fa
bu6mmoreka [JOK
87 KontponbHas pabora o teme «Onruka» https://m.edsoo.ru/ff0b07fa
['paHuLIBl TPUMEHUMOCTH KJIACCUYECKOU bubnnoreka [JOK
88 MEXAHHUKH. 3aKOHBI MEKTPOAUHAMUKH U https://m.edsoo.ru/ffob07fa
MPUHIIUTI OTHOCUTEIIBHOCTH
89 [MocTynars! CrienUaIbHON TEOPHH bubmuorexa IIOK
OTHOCHTETEHOCTH https://m.edsoo.ru/ffOb07fa
90 ITpocTpaHCTBEHHO-BPEMEHHOM bu6morexa [IOK

unTepBai. [IpeoOpasosanus JlopeHua.

https://m.edsoo.ru/ff0b07fa
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YcnoBue npU4UHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3aMeIeHre BpEMEHU U COKPALICHUE
JUIMHBI

DHeprus U UMIYJbC PEISITUBUCTCKOM

bub6mmoreka [{OK

91 :
YACTHI[BI https://m.edsoo.ru/ff0b07fa
CBs13b MacChI C SHEPTUEH U UMITYJIbCOM bubnuoreka [JOK
92 PENATUBUCTCKON YaCTHIIBI. DHEPTHS https://m.edsoo.ru/ff0b07fa
ITOKOSI
bu6moreka [IOK
93 PaBHOBeCHOE TEIIOBOE U3ITyueHUE https://m.edsoo.ru/ffob07fa
bu6moreka [IOK
94 3akoH cmerenus Buna https://m.edsoo.ru/ff0b07fa
05 T'unote3a M. [1naHka 0 KBaHTax. bub6mmorexa IIOK
DOTOHEI https://m.edsoo.ru/ff0b07fa
bu6mmoreka [IOK
96 OHeprus 1 UMITyJIbC (oTOHA https://m.edsoo.ru/ff0b07fa
97 dotosdpdext. OnbiTel A. I'. Croserosa. bub6mmoreka [IOK
3axomb! hoTodbdeKrTa https://m.edsoo.ru/ff0b07fa
VYpaBHeHue DUHILITEHA 1S bu6mmoreka [JOK
98 dboTtorddexra. "KpacHas rpanuma" https://m.edsoo.ru/ffOb07fa
¢dororpdexra
99 Hasnenne csera. Onprte! I1. H. Bubmmorexa [IOK

JleOenena

https://m.edsoo.ru/ff0b07fa
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bubmuoreka [JOK

100 BoiHOBBIE CBONCTBA YaCTHIL https://m.edsoo.ru/ffob07fa
Bonnst ne bpoitns. JlyiimHa BOJIHBI 1€ bubnuorexa [JOK
101 Bpoitis u pazmepsr o6itactu https://m.edsoo.ru/ffOb07fa
JIOKATM3AIUH JIBHXKYIICHCS YaCTHIIBI
bu6mmoreka [IOK
102 KoprmyckysapHO-BoTHOBOM Jlyaln3m https://m.edsoo.ru/ff0b07fa
bubmmoreka [{OK
103 JngpaKius S1eKTPOHOB Ha KPHCTaIax https://m.edsoo.ru/ffOb07fa
Crnennduka n3MepeHu B MUKPOMUPE. bubmuorexa [JOK
104 CooTHolIeHHs HeonpeaeNEHHOCTEN https://m.edsoo.ru/ffob07fa
I'eitzenbepra
bu6mmoreka [IOK
105 Perenne rpagudeckux 3amad https://m.edsoo.ru/ffob07fa
bu6mmoreka [IOK
106 Pemenne pacu€THpIX 3a1a4 https://m.edsoo.ru/ffob07fa
KonTtponbHas paboTa o TemMam: bubnuoreka [JOK
107 "Ocuossl CTO", "KopyckyispHo- https://m.edsoo.ru/ffOb07fa
BOJIHOBOH myanu3m"
OnbITHI IO UCCIETOBAHUIO CTPOCHUS bu6mmoreka [JOK
108 atoma. [itanerapnas Mmozenb aroma https://m.edsoo.ru/ffOb07fa
Pezepdopna
bu6mmoreka [JOK
109 Hoctynarer bopa https://m.edsoo.ru/ffob07fa
110 Buner ciektpoB. CiekTp ypoBHEN bubnuoreka [IOK
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SHEPrUH aToMa BOJIOPOIa

https://m.edsoo.ru/ff0b07fa

CrnoHTaHHOE B BBIHYXJICHHOC U3JIYYCHHUC

bubmmoreka [{OK

111 cpeTa https://m.edsoo.ru/ffOb07fa
bubmmoreka [{OK
112 Jlasep https://m.edsoo.ru/ffob07fa
Hyxnonnas monens siapa I'eiizenGepra- bubnnorexa [JOK
113 WBanenko. 3aps 1 MaccoBOE YHUCIIO https://m.edsoo.ru/ffOb07fa
siapa. M3otonsl. PamqnoakTuBHOCTH
3aKOH paJIMOAKTUBHOTO pacaia. bubmuorexa [JOK
114 CBoOiICTBa HOHU3UPYIOLIETO U3ITyYEHUS. https://m.edsoo.ru/ffOb07fa
BrnusiHue panoakTHBHOCTH Ha KUBBIC
opranusmsl. Jlosumerpus
DHeprus CBSI3U HYKJIOHOB B SIIpE. bubmuorexa [JOK
Snepusie cunbl. Jledekt Macchl spa. https://m.edsoo.ru/ffOb07fa
SnepHbie peakuuu. SAnepHble peakTOPBHI.
115 [IpoGems! yripaBisieMoro
TEPMOSJIEPHOTO CUHTE3a.
DKOJIOTHYECKHE aCIIEeKThl Pa3BUTHS
SIIEPHON SHEPTETUKH
MeTo1bl perucTpanuu U UCCIeA0BaHUS bubnnoreka [JOK
3JIEMEHTAPHBIX YaCTHII. https://m.edsoo.ru/ffOb07fa
116 DyHIaMeHTaIbHbIE B3aUMO/ICHCTBUSL.
bapuonbl, ME30HBI U IENTOHBI.
[IpencraBnenune o CTaHgapTHON MOJEIIH.
KBapk-rirooHHass MOIeTb aIpOHOB
117 ®usuka 3a npegenamu CTaHIapTHOU bu6mmoreka [JOK

Mozenu. TéMHas Matepus U TEMHas



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa

sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUPA

https://m.edsoo.ru/ff0b07fa

Oransl pa3BUTHS aCTPOHOMUU. 3HAYCHUE

bubmmoreka [{OK

118 ACTPOHOMHIH https://m.edsoo.ru/ffOb07fa
[IpuMeHMMOCTb 3aKOHOB (PU3UKHU 15 bubnuorexa [JOK

119 00BsACHEHUS PUPOJIbI KOCMUYECKUX https://m.edsoo.ru/ffOb07fa
00BEKTOB. MeToAbl aCTPOHOMUYECKUX
HCCIea0BaHUuN
CoBpeMeHHbBIE ONITHYECKUE TEIECKOTIBI, bubnuorexa [JOK

120 panmoTesecKoIbl, BHeaTMoc(hepHas https://m.edsoo.ru/ff0b07fa
aCTPOHOMHS
Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue bubmuorexa [JOK

121 3BE3/IBI, IAHETHI, UX BUAUMOE https://m.edsoo.ru/ffOb07fa
JIBUKCHHE
Conneunas cucteMa. CoHIle. bu6mmoreka [IOK

122 CouiHeuHast akTUBHOCTb. McTOUHUK https://m.edsoo.ru/ffOb07fa
sHepruu CoJiHIA U 3BE3NT
3BE311bI, UX OCHOBHBIC XapaKTEPUCTUKH. bubnuoreka [JOK

123 Jlnarpamma "crekTpaibHBIi KJ1acc — https://m.edsoo.ru/ffob07fa
CBETUMOCTB"

bubmuoreka [JOK

124 3Be3/1bl I[NIABHOW MOCIIEI0BATENBHOCTH https://m.eds00.ru/ffob07fa
Buyrtpennee crpoenue 3BE31. bubnnoreka [JOK

195 CoBpemeHHbIE PEACTABICHUS O https://m.edsoo.ru/ffob07fa
IIPOUCXOXKACHUU U 3BoJronnu CoslHIa U
3BE3/1. DTambl KU3HU 3BE3]T

126 Mneunslii [1yrs — Hama ["anakTuka. bubnuoreka [IOK
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Tunsl ranaktuk. YEpHbIE IBIPHI B SApaAX
rajaKkTHK

https://m.edsoo.ru/ff0b07fa

Bcenennas. Paciuupenne BeeneHHOMN.

bubmmoreka [{OK

127 3akon Xab6ma. Teopus Bonbioro https://m.edsoo.ru/ffob07fa
B3pbIBa. PenMkTOBOCE M3ITyueHHE
198 MacmrabHas cTpykTypa BeeneHHoil. E;I@.IHOTGKE‘ LOK
MeraragaKTika ps://m.edsoo.ru/ffOb07fa
bubmmoreka [{OK
129 Hepeménnbie mpo6aeMbl acCTpOHOMUU https://m.edso0.ru/ffOb07fa
®u3NYeCKU IPAKTUKYM IO TEME bubnuoreka [IOK
"HccmeqoBanne MaroiiTHOTO TTOJIS https://m.edsoo.ru/ff0b07fa
MMOCTOSIHHBIX MAarHuTOB'" WJIH
130 "HccenoBanue CBOMCTB
dbeppomaruerukoB" unu "MccnenoBanue
NeMCTBUS MOCTOSIHHOIO MarHuTa Ha
paMKy ¢ Tokom"
DU3NYECKUH TPAKTUKYM 10 TEME bubnuorexa [JOK
"U3mepenue cuibl Amnepa” uiu https://m.edsoo.ru/ffob07fa
131 "M3ydyeHune 3aBUCUMOCTH CHJIBI AMIiepa
oT cwibl Toka" win "OnpeneneHue
MarHUTHOW MHIYKIIMH Ha OCHOBE
u3MepeHus cuibsl Ammepa"
®u3NUecKuil IPAKTUKYM IO TEME bubnuoreka [IOK
"HccneqoBanue IBICHUS https://m.edsoo.ru/ff0b07fa
132 3IEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIIMU BUXPEBOTO
MAarHUTHOTO TOJIs"
133 @u3nyecKuil MPaKTUKYM 110 TEME bubnuorexa [IOK
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"HccneqoBanue IBICHUS
camouHaykuuu" win "Coopka Mozenu
AJIEKTPOMArHUTHOTO reHeparopa”

https://m.edsoo.ru/ff0b07fa

PuU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX

bubmmoreka [{OK
https://m.edsoo.ru/ff0b07fa

134 KOJIe0aHUI HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"
®u3nyeckuil MPakTUKyM 10 TEME bubnnorexa [JOK
135 "[IpeoOpa3oBaHme SHEPTUH B https://m.edsoo.ru/ffob07fa
MPY’KUHHOM MasiTHUKE"
®u3NYeCKUil IPAKTUKYM I10 TEME bubnuoreka [IOK
"HccnenoBanue NepeEMEHHOIO TOKa https://m.edsoo.ru/ff0b07fa
136 yepes MocCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJEHCATOP, KaTYIIKy U PE3UCTOP" WiIn
"UccnenoBanne pabOThl HCTOYHUKOB
CBETa B LIENH EPEMEHHOTO TOKa"
DU3NYECKUH TPAKTUKYM 10 TEME bubmuorexa [JOK
137 "N3yuenue napameTpoB 3BYKOBOM https://m.edsoo.ru/ffob07fa
BOJIHBI"
DU3NYECKUH TPAKTUKYM 10 TEME bubnuorexa [JOK
"N3mepenue nokasareiis npeaoMICHUS https://m.edsoo.ru/ffob07fa
138 crexna" i "l[lonydyenue n3zo0pakeHus
B CHCTEME M3 IJIOCKOTO 3epKaja U
JUH3BI"
@u3nUecKuil IPAKTUKYM IO TEME bubnuoreka [IOK
"HccmeqoBaHue 3aBUCUMOCTH https://m.edsoo.ru/ff0b07fa
139 (OKYCHOTO pacCTOSIHUSA OT BellecTBa (Ha

pUMepe KUJKUX JUH3)" WU
"N3MepeHne GOKyCHOTO pacCTOSTHHS
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paccenBaronuX JuH3"

Du3N4EeCKUH IIPAKTUKYM 110 TEME

bubmuoreka [JOK

140 "Habnronenue nudpakuuy, https://m.edsoo.ru/ff0b07fa

uHTep(EPEHINH U TOJISpU3aui cBeTa"

®u3nyecKuil NPpakTUKyM 10 TeME bubnuorexa [JOK

"Onpenenenre UMIyIbCa U SHEPTUH https://m.edsoo.ru/ffOb07fa
141 PENSATUBUCTCKUX YaCTHIL (110

(dhoTorpadusiMm TPEKOB 3apsHKEHHBIX

YaCTHI[ B MArHUTHOM Ti0J1e)"

®u3N4eCcKUil IPAKTUKYM IO TEME bubnuoreka [IOK

"N3mepenue nocrosHHou [Imanka Ha https://m.edsoo.ru/ffOb07fa
142 OCHOBe uccienoBanus Gororddexra"

niu "HccnenoBaHue 3aBUCUMOCTH CHITBI

TOKa 4epe3 CBETOIUO]T OT HaNpsKeHUs "

DU3NYECKUH TPAKTUKYM 10 TEME bubnuorexa [JOK
143 "UccnenoBanue criekTpa pa3peKeHHOro https://m.edsoo.ru/ffOb07fa

aTOMAapHOTO BOJOPOJIa M U3MEPEHUE

nocrosiHHOM Punbepra"

DU3NYECKUH TPAKTUKYM 10 TEME bubmuoreka [JOK

"UccnenoBanue painoakTUBHOTO GOoHA C https://m.edsoo.ru/ff0b07fa
144 HCIIOJIb30BAHUEM JIO3UMETpa" WIIH

"N3ydyeHue noraomeHus: 6era-4acTuil

amoMuHuem"

®u3NUecKuil IPAKTUKYM IO TEME bubnuoreka [IOK

"Habnroneuus 38€31H0T0 HEDOA https://m.edsoo.ru/ff0b07fa
145 HEBOOPYXEHHBIM TJIa30M C

HCIIOJIb30BAHUEM KOMIIBIOTCPHBIX
HpHJ’IO)KGHPII’I AJI OIMIPEACITICHUS
MOJIOKCHUS HEOECHBIX 00BEKTOB Ha
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KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUs
CeBepHoro nomiymapus 1 sipkue 3BE3/1b1"
w "Habmonenus B Teneckon JIyHsl,
IUIAHET, TYMAHHOCTEN U 3BE3HBIX
CKOIUIEHUH"

O0001IEHUE U CUCTEMATU3ALIMS 3HAHUNA.
Ponb ¢usuku u actpoHomuu B

bubmmoreka [{OK
https://m.edsoo.ru/ff0b07fa

146 SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JCATEILHOCTH YeJIOBEKa
OO6o01enne u cucTeMaTu3alus 3HaHH. bubmuorexa [JOK
147 Ponb 1 MecTo pusMKu U aCTPOHOMUH B https://m.edsoo.ru/ffOb07fa
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa
O06o00meHNe B CHCTEMAaTH3aIlisl 3HAHUH. bu6mmoreka [IOK
Ponb pusnueckoit Teopun B https://m.edsoo.ru/ffOb07fa
(hopMUPOBaHUH TPEICTABICHUN O
148 (bM3UYeCKO KapTHHE MUPA, MECTO
(bM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUNA O IPUPOJIC
O6001eHne U CUCTeMaTH3aLus 3HaHU bubmorexa IIOK
149 1o Teme "Kunemarika" https://m.edsoo.ru/ff0b07fa
O60011IeHNEe U CUCTEeMATH3aIUs 3HAHUH Bubmmorexa [IOK
150 1o Teme "Kunemarika" https://m.edsoo.ru/ff0b07fa
151 O6001IeHNEe U cHUCTEMATH3AIUS 3HAHUH }stTQMOTeKa [HOK
110 Teme "TuHaMuKa" ps://m.edsoo.ru/ffOb07fa
152 O06o01eHre 1 cucTeMaTr3amusa 3HaHUH bubnuoreka [JOK
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o teme "CraTuka TBEpa0ro Tena"

https://m.edsoo.ru/ff0b07fa

O06o01IeHre 1 cucTeMaTr3alus 3HaHU ! bubnuorexa [JOK

153 1o TemMe "3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0b07fa
MexaHuke"
O06o01IeHre 1 cuCTeMaTH3alus 3HaHU! bubnuorexa [JOK

154 1o TeMe "OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/ffOb07fa
KMHETH4YecKoi Teopun"
O06o001eHre U cucTeMaTu3aus 3HaHU bubnuorexa [JOK

155 o Teme "Tepmoaunamuka. TenaoBbie https://m.edsoo.ru/ff0b07fa
MaITuHBI"
O06o01menre 1 cucTeMaTru3aus 3HaHUHA bubmuorexa [JOK

156 1o TeMe "ArperaTHbie COCTOSHUS https://m.edsoo.ru/ffob07fa
BemecTa. da3oBeie epexoapr"

157 OGO0IIEeHNE U CHCTEMATU3AIUS 3HAHUI BH6J.IHOTeKa LHOK
10 Teme "rekTprueckoe ome" https://m.edsoo.ru/ffOb07fa
O0001IeHNe U cUCTEMATU3ALINS 3HAHUN bu6mmoreka [IOK

158 1o teme "IloCcTOsIHHBIN 2IIEeKTpUYECKU https://m.edsoo.ru/ffob07fa
TOK"

159 O600LIeHre U CHCTEMATH3ALUS 3HAHUI BH6J.IHOTeKa HOK
110 Teme "TOKH B pasIHuHBIX cpeax” https://m.edsoo.ru/ffOb07fa

160 O06o01IeHre U cucTeEMAaTH3alus 3HaHAN ]r?t?@.mOTeKa [OK
1o Teme "MarauTHoe mnoe" ps://m.edsoo.ru/ffOb07fa
PezepHblit ypok. O0o011eHNE U bubnuoreka [IOK

161 CHCTEeMaTH3alus 3HaHUH 10 TeMe https://m.edsoo.ru/ff0b07fa
"DJeKTpOMarHuTHas UHIyKIus"

162 PezepBHblit ypok. O0o01IEHNE U bubnuoreka [IOK
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CHCTEMATHU3ALMS 3HAHUMN 110 TEME
"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/ff0b07fa

PesepBHeIit ypok. O600IICHNE 1

bubmmoreka [{OK

163 CUCTEMaTH3aIUs 3HAHUH 110 TeME https://m.edsoo.ru/ffOb07fa
"JyeKTpOMarHuTHbIE KoeOanus"
PezepBHblit ypok. O0o0IICHNE U bubnuorexa [JOK

164 cUCTEeMaTH3alMs 3HaHUH 10 TeMe https://m.edsoo.ru/ff0b07fa
"MexaHnYecKue U 3JeKTPOMarHUTHbIE
BOJIHEI"
PesepsHblit ypok. O6001IeHNE U bubnuoreka [IOK

165 CHUCTeMaTH3aIlnsl 3HAHUH 110 TeMe https://m.edsoo.ru/ffOb07fa
"OnTuxa"
PesepsHblit ypok. O6001IeHNE U bubnuoreka [IOK

166 CHCTEMAaTH3aLUs 3HAHUH 10 TEME https://m.edsoo.ru/ff0b07fa
"OcnoBel CTO"
Peseprubrit ypok. O6001IeHNE 1 bubmuorexa [JOK

167 CUCTEMATHU3ALINA 3HAHUH 10 TEME https://m.edsoo.ru/ff0b07fa
"KopnyckynspHO-BOJIHOBOM Ayanu3m"
PesepBubIit ypok. O6001eHNE 1 bubnuorexa [JOK

168 CHCTEMAaTHU3aIUs 3HAHUH 10 TEME https://m.edsoo.ru/ff0b07fa
"®du3uka aroma"
PesepBusiit ypok. O600mIeHE U bu6mmoreka [JOK

169 cucTeMaTH3alys 3HaHUH 110 TEME https://m.edsoo.ru/ff0b07fa
"®duzrka aTOMHOTO si/Ipa U
3JIeMEHTapHbIX YyacTull”
PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

170 CHUCTEMATHU3AaIHA 3HAHUH 110 TEME https://m.edsoo.ru/ff0b07fa

"OneMeHThl acTpoPpu3nKu"
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. 1. B.A.KacbsiHoB ®un3umKa 11 knacc, M: nspgatenbctso «lpocselweHne», 2022r.
METOJINYECKHUE MATEPHAJIbBI IJIA YYUTEJIS

o DenepanbHas o0mIe0Opa3oBaTeNbHAS IPOrpaMMa 1o npenmery «du3nkay yriryOaeHHbIH
ypoBeHb Juist ooy4daromuxces 11 kimacca., M, 2023r.

e Camonenko O0.A. Yuurento ¢pusnku o pa3BuBaroieM o0pa3oBaHun

o ®epnopora FO.B. u np. JIJabopaTtopHbIii TpakTUKYM 10 (HHU3UKE C TPUMEHEHUEM
undpoBbIx nadoparopuil. Kuura nns yuurens

e CaxoBuu A.JI. u np. Kpatkuii cnpaBounuk no ¢pusuke. 7—11 xiaccel

e Hukutun A.B. u ap. KomnberotepHoe MoaenupoBanue (GU3NIECKUX MPOIECCOB

o lBanos b.H. CoBpemenHas ¢u3uka B HIKoJie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

EamHan konnekuma LLOP. NMpeameTHaa Konnekuua « Pusmnka»
http://school-collection.edu.ru/collection EctecTBeHHO-Hay4YHble 3KCMNEPUMEHTbI —
®usmka: Konnekuma Poccuitckoro obweobpas. noprana http://experiment.edu.ru
OTKpbITbIV KONNeaxK:

http://www.physics.ru 21emeHTbl: NONYAAPHbLIA CaUT 0 PyHAAMEHTANIbHOM HayKe
http://www.elementy.ru BeeaeHune B HAHOTEXHONOTUM

http://nano-edu.ulsu.ru BUpTyanbHbIit METOANYECKUI KAaBUHET yunTena GU3nKu 1
actpoHomuu: caiit H.H. TomynnHom

http://www.gomulina.orc.ru BupTtyanbHbiii $pmMamaT-Knacc: obLLeropoackomn cant
CapaTOBCKMUX yunTeNen

http://www.fizmatklass.ru BupTyanbHbiit doHA ecTecTBEHHO-HayUYHbIX U Hay4yHO-
TeXHUYecknx apdekTo «IdpdekTnBHan pusnka»

http://www effects.ru Faseta «®usnka» U3gatenbckoro goma «lMNepsoe ceHTABPA»
http://fiz.1september.ru EcTecTBeHHO-Hay4YHasn WKo/a TOMCKOrO NONUTEXHUYECKOTO
yHUBepcUTETa

http://ens.tpu.ru 3aHMmaTtenbHaa ¢pu3nKa B BONpocax 1 oTBeTax: CanTt B. EnbKuHa
http://elkin52.narod.ru 3aoyHas ectecTBeHHO-Hay4YHas wWKona (KpacHoApck): yuebHble
MmaTepuasnbl Mo pUsNKe ANA WKONbHUKOB

http://www.zensh.ru 3aouyHas ¢p13nMKo-maTemaTnyecKas WKosa TOMCKOro
rocyZapCTBEHHOIO yHMBEPCUTETA

http://ido.tsu.ru/schools/physmat 3aouHan ¢pusnko-TexHuyeckas wrkona npu MOTU



http://www.school.mipt.ru UHpopmaTMKa 1 pusmka: cant yuntens Gusmnkmn 1 HPoOpPMaTUKn
3.3. Wakyposa

http://teach-shzz.narod.ru UHpopmaLMOHHbIE TEXHONOMMW B NPEnoAaBaHUM GUINKKU: CalnT
N.A. dunmnnoson

http://ifilip.narod.ru MHbopmauNOHHbIE TEXHONOTUN HA YPOKax GU3NKK. HTEepaKTUBHaA
aHUMauusa

http://somit.ru UHTepHeT-mecTo PpUu3nkKa

http://ivsu.ivanovo.ac.ru/phys Kadeapa ¢n3mkn MOCKOBCKOrO MHCTUTYTa OTKPLITOrO
obpa3zoBaHuA

http://fizkaf.narod.ru KBaHT: Hay4HO-NONYAAPHbIN GU3NKO-MATEMATUYECKUIA XKypPHaN
http://kvant.mccme.ru Knacc!Haa ¢pusmka: cant yuntena ¢usumkn E.A. bananHom
http://class-fizika.narod.ru KoHuenuumn coBpemMeHHOro ecTecTBO3HaHMA: 3N1EeKTPOHHbIN
yy4ebHUK

http://nrc.edu.ru/est labopaTtopua obyyeHna Gusmnkmn n actpoHommm MCMO PAO
http://physics.ioso.ru Jlaypeatbl HobenieBCKoM npemunn no epusnke

http://n-t.ru/nl/fz Matepuansl kKapeapbl 0buein dusmkn MY nm. M.B. lomoHocoBa:
y4ebHble nocobua, GU3NYECKM NPAKTUKYM, BUAEO- U KOMMbIOTEPHbIE AEMOHCTPALLUN
http://genphys.phys.msu.ruMaTtepuans! pusmyeckoro pakynbteta CaHKT-MeTepbyprckoro
rocy4apCcTBEHHOMO YHMBEPCUTETA

http://www.phys.spbu.ru/library Mup ¢pusnku: gemoHcTpaumm pusnyecknx
3KCMepMmeHTOoB

http://demo.home.nov.ru O6pasosatenbHble maTtepuanbl No pusnke PTU nm. A.®. Nodpode
http://edu.ioffe.ru/edu Obyuatowme TpexypoBHeBble TecTbl Mo Gpusnke: caiuT B.N.
PerenbmaHa

http://www.physics-regelman.com OHnaliH-NnpeobpasoBaTenb eANHUL, U3MEPEHMUS.
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