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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM o0Opa3oBareiabHON mnporpammsel, npeacrtasieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYaromMXCs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IO3BOJSIET pEalM30BaTh
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 MnpodecCUOHANTBHOTO O00pa30BaHUs MO Pa3Iu4YHbIM  (U3HKO-
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 IS pa3paboTKu TpeOOBaHUN K JHUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo pu3MKe BKIIOUYALT:

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

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

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENSIMU (DU3UKH JISI COCTABJICHUSI CBOMX PA00OUUX MPOTPaAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOA0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE NpPH YCIOBUU
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
3HaHMi 00 okpyskaromem mupe. IIkonbHbIN Kypc PU3UKH — cUCTEMOOOpa3yoIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNeNuiio XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B popMUpOBaHHE YMEHUN NPUMEHSITh HAyYHbIN
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 MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Bexymmum B Kypce sBisieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpHUM M 3akOoHOB. lIpu 3ToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM 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
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero (akropa ydeOHoro mpoiecca. g yrinyOiaéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanuzanuu  (pU3MUECKOro mpakThukymMa. B mepBoM cimydae
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 u3yudeHus paszaena (temsbl). [lpu 3Tom mox pabGotamu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHbIX pabOT M MpaKTUKyMa MpeICTaBlIeHa €IMHBIM TepeuHeMm. Bribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM miis pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs NMPUMEHEHNE 3HaHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
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 k MarepualibHO-
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 MJIS BBIMOJHEHUS YKa3aHHBIX B MIPOrpaMMe II0
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIui st
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHIE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCs B pacyéTe



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 LU(POBBIX TaOOpaTOpUid.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

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

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJ€ MO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

dopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIH30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
nanbHelneMy oOy4eHHIO B ’TOM HalpaBJICHUU.

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,  TEOpHUSAX,  BKIIOYAash  MEXaHUKY,  MOJIEKYJSIpHYI0  (pu3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpEJENICHMS] TOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa,

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 mnpenmera «®dusmka» Ha YpPOBHE CpEOHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orpoautcs 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 PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W ONBITOB C YYETOM WHAMBHIYaTbHBIX
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.

Kapruna 1MHMII MarHUTHON MHAYKIMH MOJI JJIMHHOTO MPSIMOr0 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 3JIE€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

HccnenoBanne AelcTBUA NOCTOSIHHOTO 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.

O/1C uvHAOyKUUMU B TPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NuayktuBHoCcTh. Karylika HMHIYKTUBHOCTM B LIENH IMOCTOSTHHOTO TOKA.
SBnenne camonHaykuu. J/JC caMOMHIYKIIMH.

DHeprusi MAarHUTHOT'O TOJIS KaTYIIKH 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 WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Onpenenenue MHAYKIMY BUXPEBOTO MArHUTHOT'O MOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka MoIenH AIEKTPOMAarHUTHOTO TeHepaTopa.

Pasnen S. Kone0anusi M BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

KonebatenbHas cuctema. CBoOOIHBIE KOJIEOAHUS.

I'apmoHnyeckue koneOanus. KnHemarnueckoe W TUHAMHUYECKOE ONMCAHHE.
DHepreTuyecKoe ONMCaHUE (3aKOH COXPAaHEHUs MEXaHWYECKOW dHepruu). BeiBon
JUHAMUYECKOTO ONMMCAHMS TAPMOHUYECKUX KOJIEOAHUH U3 UX SHEPreTHYECKOro M
KMHEMaTHYECKOTO ONUCAHUS.

Amvmntyna u (dasza koneOaHuid. CBs3b aMIUIUTYAbl KOJEOAHUWA HCXOMHOM
BEJIMYMHBI C aMIUIUTYIaMU Kosie0aHuil €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4eckoro MastHuka. llepmon cBOOOIHBIX KOJE€OAHUN MPYKUHHOTO
MasiTHUKA.



[lonsTue o 3aryxarouux Kojedanusx. BeiHykaeHHbIe Konebanus. Pe3onaHc.
Pe3onancHasg kpuBasd. BimsgHue 3aryXaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKONEOAHMS.

TexHuueckne ycTpoMCTBa M TEXHOJOTHYECKUE MPOLECCHl: 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 koyiebaHMM TIpy3a Ha MACCHUBHOM MpYXHHE C ULEIbIO
(dbopMUpoBaHUs NPeICTaBICHUNA 00 U1eaTbHON MOJIETN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPIHH MPU KOJEOAHUIX IPy3a Ha MPYKUHE.

HccnenoBanne BoIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

W3mepenue mnepuoaa CBOOOTHBIX KOJNEOAHWH HUTSAHOTO M TPYKHUHHOTO
MasTHUKOB.

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

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTYXaOMUX KOJIEOaHUN.

HccnenoBanne BRIHYKISHHBIX KOJICOAHU.

Tema 2. InekmpomazHumHusle KonedAHUs.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
uacealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsijia KOHJAEHCAaTOpa ¢ aMIUIMTYI0 CUJIbI TOKa B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXPaHEHUs PHEPTUH B UCATbHOM K0JIeOaTeIbHOM KOHTYpE.

3aryxaromue AJEKTPOMATrHUTHBIE Kosie0aHus. BrinyxneHHbie
AIEKTPOMArHUTHBIC KOJIeOaHMs.

[lepeMennbli TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JICHUCTBYIOIIEE 3HAYCHHWE CUJIBI TOKA M HANPSDKCHUS TPU pa3iudHoOr (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

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

WNneanvubiit  Tpanchopmatop. IlpousBoactBo, mnepenaya u noTpedlieHHE
AIEKTPUYECKOU SHEPTUMU.



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

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTpONepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThl CBOOOJAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyxarOUIMX 3JEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOrO TeHEPATopa.

BoiHyX1IeHHbIE CUHYCOUAAIbHbIE KOJIEOaHUs.

Pe3uctop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U IPUHIIMI IeWCTBUS TpaHchopmaTopa.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3ydenue tpanchopmaropa.

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

Habmronenue 31eKTpOMarHUTHOTO pEe30HAHCA.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4ecKkue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsle wu
OpOJOJIbHEIE BOJIHBL. llepHos, CKOpOCTh pAaCIpOCTpPAaHEHHsS M JJIMHA BOJIHBIL.
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 paguOCBsI3H U TeneBUAeHU. Pannonokanms.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



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

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 uatepdepeniinu u 1upakiiu MEXaHU4ECKUX 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, TTOJIsIpu3aIus, Tudpakius, HHTepepeHITus.

O6HapyxeHne HHOPAKPACHOTO U yIBTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHEWHOE pacnpoCTpaHEHHE CBETa B OJHOPOJIHOM 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 BHyTpeHHEee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

ColOuparompe # pacceWBaromue JuH3bBL. ToHKas JwmH3a. DokycHoe
pPacCTOSIHME ¥ ONTHYECKass CWIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHHSI TOHKOW C(HEpPUYIECKOW JTUH3BI OT €€ TeOMETPHUH W 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 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 HWCTOYHUKOB. IIpuMepbl KiaccHYeCKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Momapusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJOTHMYECKHE TPOIECCHl: OYKM, JIyma,
nepuckor, (oroanmapaT, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
ONTHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGmronenue moaHoro BHyTPEHHEro OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4epe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenre BETOB TOHKUX IMJIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoHHON PEHIETKH.

HabGmonenne nudpakiiioHHOTO CIIEKTpa.

HabGmonenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, nPAKMUKym.

N3mepenune nokasarens NpeoMIICHUS CTEKJIA.

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

N3mepenune GOKyCHOr0o pacCTOSHUS PACCEUBAIOIINX JIUH3.

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



[Tonyyenue nzoOpaxxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpHEpEeHINN U MOJIAPU3ALIHI CBETA.

N3yuyenue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIECKTPHKA.

N3yuyenue nntepdepeHny 1a3epHOro U3ay4yeHus Ha JIBYX 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'panuml TPpUMEHMMOCTH — KJIacCMYecKoW — MmexaHuku.  [loctymaTs
cHenuanbHOW TEOPUH OTHOCUTENBHOCTH.

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

DHEprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

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

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

Y4eHnueckuit 3KCIepUMEHT, JIa0OpaTOpHbIE 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 cMeulenus Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJbC (POTOHA.

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

JlaBnenne cBeTa (B YACTHOCTH, JaBJIEHHE CBeTa Ha abCONIOTHO
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
yucino sapa. M3oronsl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oerta-
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.

Mertozs! perucTpanuuy U UCCIIEI0BAHNS 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 4acTHI] (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
acTpoHOMHH. [IpUMEHHMOCTH 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» I 3BE3J TIJIaBHOW IIOCIIEIOBATEIBHOCTU. 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. MeTaranaktuka.

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
CKOIJICHU 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.
OrnieHka rpaHul] MOTrPENTHOCTEM.

[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 CoJIepKaHUs pa3lie]ioB 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 DKOHOMHYECKOW, 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
busznueckor Teopuu, poiib GU3MUECKON TEOpUU B (POPMUPOBAHUH TIPEICTABICHHMA
0 ¢u3HUeCcKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O ITPUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenne «kypca ¢usukm yroyonéaHoro ypoBHs B 11 kiacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C U3YUECHUEM MEMOO008 HAYUHO20
no3nanuA: SABJICHUE, HAy4YHbIM (pakT, rumores3a, (pu3nyeckas 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 TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpHI M MX MPOEKIHH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QyHKOUH. [Ipu3Haku noaoOust TPEeyroJbHUKOB,
ompeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nexktpuyeckue SBICHUS B JKUBOM MpuUpoje, KoyieOaTelabHbIE
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, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPIBIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKONW pEIIETKH, CIEeKTPaIbHBIH
aHaIM3.

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

Texnonocusa: TpPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb SIKOOU, reHepaTop MEePEMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JUHUU 3JEKTpoNepeaay, 31€KTPOABUTaTeNb, paaap, paaHuONPUEMHHK, TEIEBU30P,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JIUAarHOCTUKA B TEXHUKE,
NPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
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 Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOT0O OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKOH  MO3UIMU  OOYYalOMIErocs  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 HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEJICHUS;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oymyiiel npodeccuu U pearn30BbIBaTh COOCTBCHHBIC
’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 FKOJIOTHYECKUX MpobIieM;

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 MIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

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

OTIPE/ICTISATh IETH JIEATSIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIIEHUBATH COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJaea0BaTCJIbCKHUE HeﬁCTBHH:

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 pEUIeHUs 3a1ad (PU3HUECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JAaHUU Y4YEOHBIX MPOEKTOB B 00JaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M 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 pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;,
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHUE aJbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

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

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHH:



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;

IIOHMMaTb W WCIOJb30BAaTh  IIPEUMYIIECTBA  KOMaHIHOM 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 COCTAaBIIATh IJIaH PEIIEHUS PACUETHBIX U KAUECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNM;

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 JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh AAaNTHPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh IMOHHUMATh 3MOIIMOHAILHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

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



ITPEAMETHBIE PE3VYJIbTATDI

K koHumy oOyuenuss B 1l Knacce TpeIMETHbIE pE3yJbTaThl Ha
yriayOa€HHOM  YpPOBHE JOJDKHBI — OTpa)kaTh C(OPMHPOBAHHOCTH Y
oOy4aromuxcs yMEHUM:

e IMOHMUMATh POJb (U3MKK B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTU YeJIOBEKa, POJib U MECTO
(Gu3MKM B COBPEMEHHOW Hay4YHOW KapTUHE MHpa, POJb AaCTPOHOMHUHU B
NPaKTUYECKOM  JEATEIbHOCTHM 4YEJOBEKA M JAJBHEWIIEM HAy4dHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHHUE ONMMUCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEILHON M MPOrHOCTUYECKON (GyHKUMN (u3myeckoil Teopuu —
ANEKTPOJVMHAMUKY, CHEUHUAbHOW TEOPUU OTHOCUTENBHOCTH, KBAaHTOBOM
¢usuku, poiab (GU3MUYecKol Teopuu B (POPMUPOBAHUHU MPEACTABICHUN O
¢u3nueckol KapTUHE MHpa, MeCTO (U3MUYECKOW KapTUHBI MUpa B 00IIEeM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABIECHUN O IPUPOLE;

e pa3nMYaTh YCJIOBHS TNPUMEHUMOCTH Mojeled (U3MYECKUX Tel W
IPOLIECCOB  (SIBJICHUI): OJHOPOJAHOE DJIEKTPUYECKOE U OJHOPOIHOE
MarHUTHOE TOJIsl, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUUECKUN MasiTHUK,
UCATbHBIN TMPYKUHHBI MasSTHUK, TApMOHUYECKHE BOJHBI, UICATbHBIN
Kosie0aTeIbHbIM KOHTYp, TOHKAs JIMH3a, MOJIeNiel aToMa, aTOMHOTO SiApa U
KBaHTOBOM MOJEJH CBETA;

e pa3nuyaTh ycIOBUA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbH UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

e AHANMM3UPOBATH U OOBSACHATH DIICKTPOMATHUTHBIC MPOIECCH U SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHUSI W 3aKOHBl D3JIEKTPOAUHAMHUKUA U
CIEUUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
ANEKTPOMArHUTHOM  WHAYKUuW, npaBuio  Jlenma, cBa3p  OJIC
CAMOMHIYKLIIMM B DJEMEHTE JJIEKTPUYECKOW ILEeNU CO CKOPOCTBHIO
U3MEHEHMsSI  CWJIBl  TOKAa,  IIOCTYyJaThl  CIEHHAIBHONM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

e AHAJU3HUPOBAThH U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJIEHUS, UCIIOJIB3YSI
MOJIOKEHUS  KBAaHTOBOW  (u3uku  (ypaBHeHHME  OHWHINTEWHaA IS
dororddexra, mepBblii u BTOpod mocTynatel bopa, mpuHIUI
COOTHOLIEHUs HeomnpenenéHHocred ['elizenOepra, 3akOHbI COXpPaHEHMS
3apsAI0BOr0 M MacCOBOT'O YHCEN U DHEPIUU B SIEPHBIX PEAKLMSX, 3aKOH
PaaMOaKTUBHOTO pacnaja);

e ONKUCHIBaTh (PU3NUYECKHE IPOLIECCHl U SIBJIEHUS, HWCIOJIb3Ysl BEJIMYUHBI:
HaIpsKEHHOCTD JIEKTPUYECKOTO TMOJIS, MOTEHIHA dJIEKTPOCTATHIECKOTO



MoJIA, Pa3HOCTh MOTEHUUATOB, OJIIEKTPOABMKYIIAS CHJIA, HHIYKUUA
MarHuTHOTO TIOJISI, MarHUTHBIA TOTOK, CcWia AMrepa, WHIYKTHBHOCTD,
ANEKTPOABMKYILAs CUJa CAMOMHIYKUWHU, HHEPrus MArHUTHOTO MOJsS
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  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
AJIEKTPOMArHUuTHAas UHAYKIMS, CAMOUHIYKIIMS, PE30HAHC, UHTep(epeHIus
BOJIH, Audpakuus, JUCHEPCHs, TOJIHOE BHYTPEHHEE OTPaKeHHE,
dotoanektpuueckuii dpdext (dotorddexr), ampda- u Oera-pacnajbi
a5ep, raMMa-u3lydeHHue snep, (pu3nyeckue NPUHIMMIBI CHEKTPAIbHOTO
aHanu3a u padoThl Ja3epa;

OTPENICNIATh HAMpABJICHUE HMHAYKIIMM MArHUTHOTO TMOJIS TMPOBOJHHUKA C
TOKOM, CUJIbI AMIiepa u cuibl JIopeHna;

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

NPUMEHSITh OCHOBOIIOJAralIUe ACTPOHOMHYECKHE MOHSITHS, TEOPUU U
3aKOHBl JJII  aHaidM3a M OOBICHEHHS  (PU3UYECKUX  MPOIIECCOB,
POUCXOAIIUX B 3BE37aX, B 3BE3HBIX CUCTEMAaxX, B MEXKIaJaKTUYECKOU
cpele; IBIKEHHUsI HeOECHBIX Tell, IBOJIIOIUH 3BE3]] U BeeneHHo;
IPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
bu3MYeCKUX BEIMYMH B BHUAC TpaduKOB ¢ YIETOM aOCONIOTHBIX
NOTPEIIHOCTE  M3MEpPEHUM, JeNaTh  BBIBOJIBI IO  pe3yJibTaraM
UCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE HW3MEPEeHUS (U3MUECKUX BEIUYUH, TMPH OSTOM
BBIOMpATh ONTHUMANBHBIN METOJ M3MEPEHHs, OIEHWBATH aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOJUTH OTBITHI IO MPOBEPKE MPEATIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
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, MpakTUKymMa 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, OTBEYarolIMe TpeOOBaHUSAM 3aJayd, NPUMEHATH
(opMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAaThl (PU3HMUYECKUX TEOPUH
OpU  HUCIOJIb30BAaHUM MAaTeMaTHMYECKMX METOJOB pEIlIeHUs  3ajiad,
IPOBOAUTH PAcUEThl HA OCHOBAaHUHU MMEIOIIMXCS JTAHHBIX, AaHAJIM3UPOBATH
pE3yNbTAaThl U KOPPEKTUPOBATH METOJIbI PELICHUS C YUYETOM MOJYYEHHBIX
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 PacCy>kKJI€HUM C OMOPOM Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3HYECKHEe SIBICHUS;

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

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-
(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
HO3ULMNA SKOJIOrMUECKON 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 HCIOJB30BAHHEM COBPEMEHHBIX HH(DOPMALMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HMH(OpMalMOHHbIE
TEXHOJIOTUM JJIi TIOHUCKA, TepepabOTKH U NpPeabsBICHUA Y4eOHOU u
HAY4YHO-TIOMYJIIPHON MH(pOpMaluy, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
UHpOpMAIMK, TOJYYEHHOW W3 pPa3jIMYHbIX MCTOYHHKOB, KPUTHUECKU
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
CaMOCTOSATEJILHOTO ~ NPHUOOPETEHHs  HOBBIX 3HAHUM B Ipolecce
BBITNIOJIHEHUS TPOEKTHBIX U YU4EOHO-UCCIEA0BATEIBCKUX padoT;

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



B HECTAHJAPTHBIX CUTYyallUsX, aJICKBAaTHO OIIEHUBATh BKJIaJ KaXKJIOro W3
YYaCTHUKOB IPYMIbI B PEIICHUE PacCMaTPUBAEMOIl TPOOTIEMBI;

MPOSIBISATh MOTUBAIUIO K Oyayiiei npodhecCHOHAIBHOU NeATeIbHOCTU 10
CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHUYECKOE IINIAHUPOBAHHUE

11 KIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
bub6mmoreka [IOK
11 M 14
ATHITTHOC Hoxe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHnudeckue KojieOaHus 10 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKue U JIEKTPOMArHuTHBIC bubnnoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pazzea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU
bu6mmoreka [JOK
3.1 T 5 1
Octiosst CTO https://m.edso0.ru/39859¢f1
Wroro no pazgeny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynsapHo-BOJIHOBON AyalInu3M 15 bubmotera [JOK
' PHyCKyIAp o https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 )] 5
H3HKa aToMa https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHI] https://m.edso0.ru/39859¢f1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK
A 12
) DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
. bubmuotexa [JOK
0.1 DUSHHECKHI MpAKTHIYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MPEIMETHOTO COJEP>KaHUS U OIbITa 15 bubnuoreka [JOK
' NEeSATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
n3ydueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bubmuoreka [JOK
P 10
CACPBHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

I[TIOYPOUYHOE IVIAHNPOBAHUE

11 KJIACC
Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe OCTOSHHBIX
bubmmoreka [IOK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.eds00.ru/487a8593
MarunutHoe nojie. ['unoreza Ammnepa
BekTop MarauTHOM MH HH.
2 [Tpun ppm CYNEPIO3H SZK l\fIIaFHI/ITHBIX 1 bubmorexa [TOK
P UH YHep B . https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHUTHOM MHTYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bubmmoreka [{OK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIE€HUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
ClHICHHE 3aat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanrpaBJICHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJjie
bu6mmoreka [JOK
8 P 1
CHICHHE sa]1ad https://m.eds00.ru/504e98c7
bu6mmoreka [JOK
9 P JI 1
abora cuumet Jloperna https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubmuoreka [JOK

1 P
0 CHICHHE St https://m.eds00.ru/93617bd9
MarunuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTky, napa- u bubmmorexa [JOK
PP > 11ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
12 ¢beppomaraerukos. [Ipumenenne Bubnnotexa LIOK
pp P https://m.edso0.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenne 3agau o reme "MarautHoe bubmmoreka [{OK
roJie" https://m.eds00.ru/5b55¢307
14 Pemenne 3agau mo reme "MarautHoe bu6mmoreka [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEeKTPOMAarHUTHON
15 WH un. [TIoTOK BEeKTOpa MarHUTHOM bubmorexa [TOK
AYRIVAH: p https://m.edsoo.ru/b3efa0cl
WHIYKITUH
bu6mmoreka [IOK
16 D/1C
AAC mayKuH https://m.edso0.ru/48150bd8
17 3aKOH JIEKTPOMAarHuTHOM MHAYKLIIMHU bubmuorexa [JOK
®dapajes https://m.edsoo.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIIMH B IBUOKYLIAXCS bubnuorexa [JOK
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [JOK
20 P
CHICHHE sa]1ad https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PaBiIo JieHta https://m.edso0.ru/bbc22726
99 WNupykruBHOCTH. KaTymika bubnuoreka [IOK

HUHAYKTUBHOCTU B LCIH IMTOCTOSIHHOI'O

https://m.edsoo.ru/621eae9d



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d

TOKa

SAsnenue camounaykiuu. J/C

bubmuoreka [JOK

23
CaMOMHIYKIINHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMArHUTHOE TI0JIE https://m.edsoo.ru/b3cOad1l
bubmmoreka [{OK
25 Pemenne 3amau
g https://m.edso0.ru/88f69d2b
26 O06o01eHre U cucTeMaTu3arus bubnuorexa [JOK
3HaHMM 10 TeMe "DIeKTpoAuHaMuKa" https://m.edso0.ru/76484025
97 KonTponsHas pabora o teme bubnnorexa [JOK
"OnexTpoauHamMuka" https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOIHEIE Eufs -
28 KoseOanus. ['apMOHHUYECKHE nomotexa L
5 https://m.edsoo.ru/7c1db385
KoIeOaHus
29 KunemaTtnueckoe u JMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTuvyeckoe onucanue. Boioa
IUHAMHAYECKOr0 OIMUCAHUS Eu6 OK
30 rapMOHHMYECKUX KOJICOaHUH U3 X htI;Isz'I/I;I;T:cIi(si)c%Iru 163699692
SHEPreTHYECKOTO U KHHEMATHIECKOTO T '
OITHCAHUS
bu6mmoreka [IOK
31 Ammuryna u ¢dasa KoyieOaHui
ynau https://m.edsoo.ru/7a0c439a
[Tepuona u yacToTa KoJleOaHUH.
[Tepnoa manbx cBOOOHBIX Eu OK
32 KoJIe0aHNIT MAaTEMAaTHUECKOTO ubsorexa 11
vasHKa, [IepHoJ CBOGOTHEIX https://m.edso00.ru/e0399319
KoJieOaHu MPYKMHHOTO MasiTHUKA
b K
33 3aryxaroiue KoueOaHus. nomoreka O

https://m.edsoo.ru/72e93d09



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09

Brinyxnennsie konebanus. Pezonanc

bubmuoreka [JOK
34 AB 0
TOROICOaHIA https://m.edsoo.ru/6add2644
bub6mmoreka [{OK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypoxk-koupepenuus "MexaHnueckue
36 K(I))J'Ie6aHI/I5(Ib BpM I:s.IKaJII)HLIX bubmorexa HOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTu3arus
37 3HaHU# 1o TeMe "MexaHnueckue bubmorexa HOK
. https://m.edsoo.ru/eb84182f
KoJieOaHus
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuotexa [JOK
38 .
KonebarenbHbli KOHTYD https://m.edsoo.ru/d4adabde
®opmyna TomcoHa. CBsi3b aMIUIUTYIbI
39 3apsija KOHJIEHCATOpa C aMILTUTYAO0N Bubmmorexa [JOK
Pl A p e https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJI€0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTHUH B bubnuoreka [IOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolue 3eKTPOMarHuTHbIE
41 Kon}e,)(;aHI/]IJ;lI Boin pCHHI)Ie bubmorexa HOK
' SR https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHbIE KOJIeOaHus
[Tepemennsbiii TOK. Pesuctop u
42 KOHJICHCATOP B IIEMHU IIEPEMEHHOTO bubmorexa HOK
A pEH P https://m.edso0.ru/84836152
TOKa
43 Karyiika HHIyKTUBHOCTH B LIENTU bubnuoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa U1l 3IeKTPUYECKON LEenu bubnunoreka [JOK

NEPEMECHHOT'O TOKA

https://m.edsoo.ru/8bae38e6
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MonHOCTh IEPEMEHHOTO TOKA.

bubmuoreka [JOK
45 AMm 7
[UIHTYHOE 1 AICHCTByotee https://m.edsoo.ru/lcacéc4c
3HAUEHUE CHJIbI TOKA U HAMPSHKCHHUS
46 Pe3oHaHc B dIIEKTpUYECKON LIENH bubnmorexa LOK
p H https://m.edso0.ru/087506df
bubmmoreka [{OK
47 P
CHICHHE 3314 https://m.edsoo.ru/a16836a4
W neansuunif TpanchopMatop.
48 HHOI/BBO CTBE ne(be patla I/Ip bubnmorexa LHOK
p s » TTEpest 5 https://m.edso0.ru/f97418ae
MOTpeOJICHNE DIIEKTPUICCKOW SHEPTHH
DKOJIOTUYECKHE PUCKU TTPU
IIPOU3BOACTBE MIEKTPOIHEPTUH.
49 KpJ'IBT a I/ICHOJ‘IBSO]?&HI/ISIP bubmorexa LOK
YARTYP . https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B MMOBCEAHEBHON
KU3HA
bu6mmoreka [IOK
50 P
CHICHHE 3314 https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
CHICHHE 3314 https://m.edsoo0.ru/7cab59f8
O0001IeHre U cUCTEMATU3 AL
52 3HAHUU 110 TeMe "DIIEKTPOMAarHUTHEIE Eubmaorexa HOK
" P https://m.edso0.ru/401024a9
KoJIeOaHus
53 MexaHUYeCKHE BOJIHBI. bubnuoreka [JOK
XapakTepuCTUKN MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
. bubmuoreka [JOK
54 CBoOJicTBa MEXAaHNYECKUX BOJIH
https://m.edso0.ru/d9ae1000
bu6mmoreka [JOK
55 3ByK. X
BYK. AApAKTCPHCTHIN 3BYKa https://m.edso0.ru/138b6f09
56 Wudpassyk u ynprpassyk. [llymoBoe bubnuoreka [IOK

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl

https://m.edsoo.ru/7380038f
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bubmuoreka [JOK

o7 Pewrenue 3ana
HICHHE 5a/a% https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBIE BOJIHBI. bubnmoreka [JOK
N3ny4yeHue 351eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikaa 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHHE ECKTPOMArHUTHBIX bubmorexa HOK
P P https://m.edsoo0.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHUUIBI panOCBA3U U
61 TeneBuAcHUs. Paauonokarus. bu6mmoreka [IOK
DIJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpYKarollen cpeibl
62 KounTponbnas pabora o teme bubnuoreka [IOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEUHOTO bubnuoreka [IOK
pacnpoCTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3ana4 Ha npUMEHEHUE
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa HOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Ortpaxenue cBera. [Lnockoe 3epkaino. bubnuoreka [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienne cBeTa. AGCONIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTeb
66 npenomiienus. [ToaHoe BHYyTpeHHEE bubmorexa HOK
P ’ . YIP https://m.edsoo.ru/bc2e55cd
otpaxenue. [IpenenbHblit yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemienne 3aga4 Ha IpUMEHEHUE
bu6mmoreka [JOK
67 3aKOHOB OTPAYKEHUS U MPEIOMIICHUS

CBCTa

https://m.edsoo.ru/49d830a9
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Xon nyden B mpusme. Jucnepcust

. bubnmoreka [JOK
68 cBera. CI0KHBII cocTaB OeJIoro CBeTa.
https://m.edsoo.ru/d8elc3be
IIBer
69 JInnspl. DOKyCHOE pacCTOSIHUE U bubnuoreka [JOK
OIITUYECKAsS CUJIA JIMH3bI https://m.edso0.ru/60441359
70 [Toctpoenne n300paskeHuil B TMH3AX U bubnuorexa [JOK
UX CUCTEMAX. YBEINYECHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha nocTpoeHue
71 N300paKEeHUH, TIOJTYYAEMBIX C bubnmorexa LHOK
P ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIBIO JINH3
72 I';ma3 kak onTuyeckasi cucreMa bubmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaenst
73 IPUMEHUMOCTH I'€OMETPUUECKON bubmorexa LOK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOCTh CBETa U METOBI €€ bubnuoreka [IOK
U3MEpPEHUS https://m.edso0.ru/f32aab06
bu6mmoreka [IOK
75
Jlucnepeus caeta https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 u
HTephepenm CBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbie HCTOYHUKH. Y CIIOBUS
77 HaOJIFOIEHUS MAKCUMYMOB U bubmnorexa [IOK
A ™ https://m.edsoo0.ru/c6416d48
MUHHUMYMOB
bubmuoreka [JOK
78 P
CILICHHE 3a1ad https://m.edso0.ru/3061de2b
bu6mmoreka [JOK
79 II
PHMEHEHHE HHTEp(epeHIIn https://m.edsoo.ru/668edbc8
80 Jndpaxius csera bubnuoreka [IOK

https://m.edsoo.ru/12ed04b5
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Hudpaxuonnas pemeérka. Y cioBue bubmuorexa [IOK

81
HaOJIOIEHUS TI1aBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964

bubmuoreka [JOK

82 Pemterme sazat https://m.edsoo.ru/d58c411a

83 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/e9890fe9

bub6mmoreka [{OK

84 Pemterme sazat https://m.edso0.ru/c56c8158

85 CBeToBbI€ SIBIIEHUS B IPUPO/IE brbmmorexa [OK

https://m.edso0.ru/0b36363d

86 O0600611eHrE U crucTeMaTu3alus bubnnorexa [JOK
3HaHuM no TeMe "OnrTuka" https://m.edsoo.ru/8a14748b

87 KounTponbnas paborta o teme bubnuoreka [IOK
«Onruka» https://m.edso0.ru/82315dd4
['panuIpl MPUMEHUMOCTH

88 KJIACCHYECKON MEXaHUKHU. 3aKOHBI bubmuorexa [JOK
AJIEKTPOJIMHAMUKHU U TPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTENILHOCTH

89 [ToctynaTel cnennaibHON TEOPUH bubnuorexa [JOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BpEMEHHO M
untepBai. [IpeoOpa3zoBanus Jlopena.

90 YcnoBue NpUYMHHOCTH. bubnnoreka [JOK
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amMe/yieHre BpEMEHH U COKpallleHue
JUTMHBI

o1 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON bubnuoreka [JOK
JaCTHUIIBI https://m.edsoo.ru/853a64fc

92 CBs13b MaccChl € SHEPTHEN U bubnunoreka [JOK

HUMITYJIbCOM pCHHTHBHCTCKOﬁ JacCTUIlbI.

https://m.edsoo.ru/b6258ffa
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DHeprusi NoKos

93 PaBHOBeCHOE TEILUIOBOE U3TyYCHUE bubmorexa OK
T4 https://m.eds00.ru/f54035a5
bub6mmoreka [{OK
4 B
o 3axon cuetenns Buna https://m.edsoo.ru/1c5ff752
95 I'unotesa M. [linanka o kBaHTax. bubmmoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEpIHA M HMITYILC GOTOHA https://m.edsoo.ru/7fh307ec
97 ®ororddext. OnbITh A. T bubnnorexa [JOK
CroneroBa. 3akoHb! (poTOddDekTa https://m.edso0.ru/8c68e5b9
YpaBHeHne DUHINTEWHA AT
98 dotorddekra. "KpacHas rpanumna" bubamorexa [JOK
0P patiuil https://m.edso0o.ru/01ef4556
dhoTtorddexra
99 HaBaenne ceera. OnbiTol I1. H. bubmuorexa [JOK
JlebGenena https://m.edso0.ru/64b4f966
. bu6mmoreka [IOK
100 B
O/IHOBBIC CBOMCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Boansl ge bpoiins. /JnvHa BOJHEL 1
101 b 0171J1;1I1[/I azMe bl §6J'IaCTI/I ’ bubmorera [JOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMK JIBYDKYIICHCS YaCTUIIBI
. bu6mmoreka [IOK
102 K -
OPTYCKYIIPHOTBOTHOBOM AyailisM https://m.edsoo.ru/8ccab62a
103 Judpakuus 3J€KTPOHOB Ha bubnnoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHuii B MUKPOMHPE.
104 COO];H(()I)H_IGHI/IH Hel:)n e eJIéHH(E)CTeIZp bubmmorexa [JOK
. pex https://m.eds00.ru/65783dec
I'eiizenbepra
105 Pemenue rpaduueckux 3anau bubmiorexa LIOK

https://m.edsoo.ru/e70195bd
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bubmuoreka [JOK

106 P é
CHICHHE PaCcHCTHRIX 3a/ad https://m.edso0.ru/ee9b3182
KoHnTponsHas pabota o Temam: Bubs 110K
noOIMoTEKA
107 "O CTO", "K -
CHOER ’ ,,OpHYCKyMp Ho https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTU3M
OMNBITHI 1O UCCIICAOBAHUIO CTPOCHUS
bubmmoreka [{OK
108 atoma. [TmanerapHast Moens aToMa
https://m.edso0.ru/312h750a
Pezepdopna
bubmmoreka [{OK
109 I1 b
OCTYTIATRT bopa https://m.edsoo.ru/404dfa9a
110 Bunst ciektpoB. CriekTp ypoBHE#H bubnuoreka [JOK
SHEPTrUM aTOMa BOJOPOAA https://m.edsoo.ru/cf74bl1la
111 CHnoHTaHHOE U BBIHYXJCHHOE bubnuoreka [IOK
M3JIy4eHHE CBETa https://m.edso0.ru/f945d85c
bu6mmoreka [IOK
112 Jlasep https://m.edso00.ru/2288a0c4
Hyxknonnas Monens gapa
I'eitzenbepra-MBanenko. 3apsn u bubnuoreka [IOK
113
MAaccoBO€ YHUCIIO siipa. M30TomBI. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aK0H pPaJIMOAKTUBHOTO PacCIajia.
CBoMCcTBa HOHU3H ero
114 W3ITyUYEHUS BJ‘H/I}II—II)I/}I’;O B bubmorexa LIOK
i ’ https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBBIE
opranusmsl. Jlozumerpus
DHeprus CBA3U HYKJIOHOB B siIpe.
SAnepusie cunbl. Jledekt Maccsl spa.
115 SAnepuble peakuuu. SAnepHeie bubmiorexa LOK

peaktopsl. [IpoGiemsbl ynpasisieMoro
TEPMOSIEPHOTO CUHTE3A.

https://m.edsoo.ru/ff1758d0
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DKOJIOTUYECKHE ACIIEKThI Pa3BUTHS
SIIEPHOM SHEPTEeTUKU

Meronasl perucTpanuy u
HCCIIEIOBaHUA PJIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUA.

bubmmoreka [{OK

116 bapuoHbl, ME30HBI M JICOTOHEL.
p . https://m.edsoo.ru/1ac08a5h
[IpencraBnenue o CtangapTHOM
Mojienu. KBapk-rimrooHHas MoieIb
aJpOHOB
®dusuka 3a npeaenamu CTaHIapTHOU
117 Mozenu. TéMHas Matepusi U TEMHas bubmmoreka [{OK
sHeprus. EnuncTBO pusmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Otansl pa3BUTHS ACTPOHOMMUH. bubnuoreka [IOK
3HaueHue acCTpPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
119 0OBSICHEHUS TPUPOIHI KOCMHUECKHIX bubnuoreka [IOK
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIIEIOBAHUI
CoBpeMeHHBIC OIITHYCCKUE
120 TEIECKOIIBI, PAIHUOTEIECKOIIBI bubmiorexa LOK
> pat ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heda. Co3Besnus,
. bubmuoreka [JOK
121 SIPKHE 3BE3/IbI, JIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
NIBIDKEHUE
Coinneynas cucrtema. CoJIHIIE.
122 CoJHeYHast aKTUBHOCTE. MICTOUHUK bubmorexa [IOK
o https://m.edso00.ru/22748eb4
sHepruu ConHIA U 3BE3NT
123 3BE3/1bI, UX OCHOBHBIC bubnuoreka [JOK

XapakTepUCTUKU. Jlnarpamma

https://m.edso0.ru/42169944
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"CIIeKTpalbHbIN KJIACC — CBETUMOCTH"

124 3Be3/1bI TJIABHOM MOCJIEI0BATEILHOCTH Bubmmorexa LIOK
https://m.edsoo.ru/b3ch766¢
Bnyrpennee ctpoeHue 3BE3 .
125 CoBpemeHHbIE NPECTaBICHUS O bubnuorexa [JOK
MIPOUCXOXACHNUHU U 3BoJronnu CosiHLa https://m.edsoo.ru/d09da494
1 3BE3]1. DTarbl )KMU3HU 3BE3]T
Mneunsiii [Iyre — Hama ['anakTuka.
126 Tune! ranaktuk. Y€pHble ABIPHI B brbmmorexa [OK
https://m.edsoo.ru/7cd10a0a
sIIpax rajJakTUK
Bcenennas. Pacmiupenne BeeneHHOIM. BuGmiorexa [IOK
127 3akon Xa06ma. Teopust bombIoro httos://m.edsoo.ru/3dbdfod2
B3pbIBa. PenMkTOBOE M3ITyueHHE
128 Macmrabnas ctpykTrypa Beenennoii. bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bu6mmoreka [IOK
129 Hepeménnsie mpoOiieMbl aCTpOHOMUHT httos://m.edsoo.ru/d37d9ffe
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue MariuTHOI'O I10JISI
MOCTOSIHHBIX MAarHUTOB" WJIH
130 "UccnenoBanue CBOMCTB bubnuoreka [JOK
(dbeppomMarHeTukoB" UIu https://m.edsoo.ru/67361aef
"UccneqoBanue OeHCTBUS
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM"
Ou3nyecKuil MPakTUKyM IO TEME
"N3mepenue cuiibl AMriepa niu BuGmiorexa LIOK
131 "N3y4ueHne 3aBUCUMOCTH CHJIBI

AmMriepa OT CHIIbI TOKa" UITH
"Onpenenenrie MarHUTHOM UHAYKIUU

https://m.edsoo.ru/fcae91e9
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Ha OCHOBE U3MepeHUs cuiibl Amnepa”

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue siBICHUS

132 JIEKTPOMArHUTHOM MHIYKIMU" WIIN https://m.edsoo.ru/c36658da
"Onpenenenre HHAYKIIMH BUXPEBOTO
MAarHUTHOTO TOJIs"
PuU3N4EeCKU IPAKTUKYM 110 TEME
133 "UccnenoBanue sSBIICHUS bubmmoreka [{OK
camouHaykuun" win "Coopka Moenu https://m.edsoo.ru/b8fh6391
3JIEKTPOMArHUTHOTO reHeparopa”
®uU3NYEeCKU IPAKTUKYM I10 TEME
134 "N3mepenue neproaa cBOOOIHBIX bubnuoreka [IOK
KoJieOaHUN HUTSHOTO U IPYKUHHOTO https://m.edso0.ru/5d159d35
MAasiTHUKOB"
DU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpa3oBaHue SHEPTUH B bubamorera LOK
beodp I,), https://m.edsoo.ru/a28026bd
MPYXKUHHOM MasiTHUKE
DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes MocCiIeI0BaTeNIbHO COSTUHEHHBIE
136 KOHIIEHCATOD, KaTYIIKY U pe3ucTop” bubmnorexa [IOK
| P, KTYIEY 1 P P https://m.eds00.ru/89dc2d90
uin "HccnenoBanue paboThl
HMCTOYHUKOB CBETA B IICTH
MepeMEHHOro ToKa"
Ou3nyecKuil MPakTUKyM 1O TEME
137 "N3ydyeHue napameTpoB 3BYKOBOM Bu6mmorexa LIOK
i " P P e https://m.eds00.ru/b100661a
BOJIHBI
Du3NYEeCKUN IPAKTUKYM I10 TEME
| bu6mmoreka [JOK
138 N3mepenune nokaszaTeiis NpeloMICHUS

crexna" win "l[lomydenue

https://m.edsoo.ru/42569eal



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1

M300pakeHNs B CUCTEME U3 TIOCKOTO
3epKayia v JUH3bI"

139

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJIKUX JINH3)" 1IN
"N3mepenne GOKYCHOTO pacCTOSHHS
pacceuBaroMX JuH3"

bubmmoreka [{OK
https://m.edsoo.ru/b879fb3f

140

®uU3NYECKU IPAKTUKYM I10 TEME
"Habmntonenue nudpakuuu,
UHTEpPEPEHIIUH U MOJISIpU3aALNUN
ceera"

bubmmoreka [{OK
https://m.edsoo.ru/8b7ac737

141

®u3N4eCcKuil IPAKTUKYM IO TEME
"Onpenenenre UMNyJabCa U SHEPTUH
PENATUBUCTCKHUX YacTHUIl (110
dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI] B MArHUTHOM T0J1e)"

bu6moreka [IOK
https://m.edsoo.ru/63756¢c47

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHon [lnanka na
OCHOBe HuccienoBanus Gororddexra"
nid "ccnenosanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO OT
HanpspKeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/eb916f82

143

Ou3nyecKuil MPakTUKyM 10 TEME
"HccnenoBanue cnekTpa
Pa3peKEHHOTO aTOMApPHOI'O BOJIOPOIa
Y U3MepeHHe MocTosHHoM Pundepra"

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Du3NYEeCKUN PAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
(oHa ¢ UCNONb30BaHUEM J03UMeTpa"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

nnu "M3ydenune noriomnieHus oera-
YaCTUI] ATFOMUHUEM"

145

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"HaOimroaenus 38E31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JIJ151 ONIPEACIEHUS
MOJ0KEHUS HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOTo MoJTylapus 1
sipkue 3BE361" wm "HabmroneHus B
teneckotn JIyHbl, TUIaHeT, TYMaHHOCTEH
¥ 3BE3IHBIX CKOTIIICHHIT"

bubmmoreka [{OK
https://m.edsoo.ru/1072021e

146

O00011IeH1E U CUCTEMATHU3ALIUS
3HaHUi. Posib pu3HKM 1 acTpOHOMUM B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COITMATLHOM M ATUYECKOM cdhepax
NeSITEeNIbHOCTH YeJIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O000111eHNE U CUCTEMATU3ALMS
3HaHUH. Posib 1 MecTO QU3HKHU U
aCTPOHOMHUHU B COBPEMEHHOW HAyYHOMH
KapTUHE MHUpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O000I11IeHNE U CUCTEMATH3ALIUSI
3HaHuH. Posib pusnueckoit Teopuu B
(dhopMHUpPOBaHUH MTPEICTABICHHIM O
(buznueckoi KapTUHE MUPA, MECTO
¢u3nvecKoi KapTUHBI MHpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHHE U CUCTEMATU3 AU

bu6mmoreka [JOK



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

3Hanui 1o reme "Kunemaruka"

https://m.edsoo.ru/b032fc4b

150 O0600611eHNEe U CUCTeMAaTH3AIH bubmmoreka [IOK
sgaHui o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U CHCTeMAaTH3aIus bubmmoreka [JOK
3HaHu# no teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O0001Ienre U cUCTEMATH3AINS
152 3gaHui 110 teme "CraTtruka TBEpIOro bubnmorexa LOK
" P https://m.edsoo.ru/3cca482e
Tena
O0006111eHNE U CUCTEMATH3AIIUS
153 3HAHWH 10 TeMe "3aKOHBI COXPAaHEHUS bubnmorexa LHOK
" P https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O00011IeH1E U CUCTEMATHU3ALIUS
154 3gagui 1o TeMe "OCHOBEI bubmmorexa [TOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETHICCKOU TCOPUH
O00011IeHNE U CUCTEMATHU3ALIUS
155 3gaHui 110 Teme "TepMoanHaMuKa bubmmorexa LOK
F ' https://m.eds00.ru/c63f7¢c10
TermnoBrie MaTHHEL
O00011IeHIE U CUCTEMATHU3ALIUS
156 3HaHUM Mo Teme "ArperaTHble bubnuoreka [JOK
cocTosHus BellecTBa. Da3oBbIe https://m.edsoo.ru/1d36b5b1
nepexosl"
O00011IeHNE U CUCTEMATH3ALUS
157 3HAHUU 110 TeMe "DIEKTPUUECKOe bubmnorexa [IOK
" P https://m.edsoo.ru/3bf0def9
noJje
O000I11IeHNE U CUCTEMATH3ALMS
158 3HaHUH 110 TeMme "T1oCTOSTHHBIN bubmorexa [IOK
. https://m.edso0.ru/71453ee6
ANEKTPUIECKHI TOK
159 O06o001IeHne U cucTeMaTu3amus bubnunoreka [JOK

3HaHMUU 110 TeMe "TOoKM B pa3nUUHBIX

https://m.edsoo.ru/3d40077a



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

cpenax"

O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

160
3HaHU# 110 Teme "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlil ypok. O600111€HIE U
161 CHCTIe)MaTmZIIJ);Hs{ 3HAHUH 110 TEME Bubmiorexa [JOK
" " https://m.eds00.ru/053e2248
DNEeKTPOMAarHUTHAS HHIYKIIHS
PesepBHrlil ypok. O60011€HIE U
162 CHCTI;MaTmZEHﬂ 3HAHUH 110 TEME Bubmiorexa [TOK
https://m.edsoo.ru/d6310bfd
"Mexaandeckue xoaeoanus"”
Pesepsueblii ypok. O000IIIEHNE U
163 CI/ICTIe)MaTH?,ZEHsI 3HAHUH 10 TEME Bubmiorexa [TOK
" " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHBIE KOJIeOaHHUs
Peseprubrit ypok. O6001eHNE 1
164 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bu6moreka [IOK
"MexaHn4eCKHE U ANEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBusblil ypok. O000IIIEHNE U
165 CI/ICTIe)MaTI/I?)Zp s 3HaHPII>I'IH 10 TEME bubmorexa LOK
" " B https://m.eds00.ru/52ad1603
OnTuka
PesepBusblil ypok. O000IIIEHHE U
P P EH bu6mmoreka [JOK
166 CUCTEMATH3ALNA 3HAHUA I10 TEME
https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
PesepBHeblil ypok. O000I1IIEHHE U
P P ilI bubmuoreka [JOK
167 CUCTEMATHU3AaLA 3HAHUN T10 TEME
" . " https://m.edsoo.ru/f7c59d38
KopnyckynsipHo-BOJIHOBOM Jyanu3m
PesepBHrlii ypok. O0001I€HIE U
168 CI/ICTlgMaTI/IBZP 1554 3HaHI/II7IIlI 10 TEME Bubmzorexa LIOK
" 1 " https://m.edso00.ru/1f511654
duznka aroma
169 PesepBHriit ypok. O600IeHE U bubmiorexa LIOK

https://m.edso00.ru/905c5ce0



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0

CHCTEMAaTU3alMs 3HAHUH 10 TeME
"®u3uKa aTOMHOTO Spa U
3JIeMEHTapHbIX YyacTull"

PesepBHeIit ypok. O000IICHNE 1

. bubnuorexa [JOK
170 CHCTEMAaTH3alMs 3HAHUH 10 TeME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHI acTpoPU3HKH
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/2bffb94c

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Gusuka. Mexanuka; yriayoiaeHHoe ooyuenue 10 knacc/ Maxumes [7.51.,
CunsikoB A.3. OO0I111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

®uzuka 11 k1. Mskues .. yrnybnennoe ooyuenue. Knaccuueckuii kypc.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

* [IpumepHas mporpamMmma cpeaHero (IoJIHOT0) 00IIero 00pa3oBaHusl IO PUHKE
JUTst TpopUIIBHOTO YpOBHS (MUCHhMO JlemapTamMeHTa rocyJapCTBEHHON MTOJTUTUHKH B
obOpazoBanun MunuctepcTBa oopazoBanus 1 Hayku Poccun ot 07.07.2005 Ne 03 -
1263)

* [Iporpamma 1o ¢pusuke misa 10-11 kiaccop 0011e00pa3zoBaTEIbHBIX
yapexaeHuit (6a3oBeiii 1 mpodriibHBIA YpoBHHU) (aBTOPHI B.C.J/laHIOEHKOB,
O.B.KopiryHosa).

* VueOnuk I'.51. Msakumes, b.b. byxosnes, H.H. Corckmit «®u3uka 10 knacc:
y4eOHUK /17151 00111e00pa30BaTeNbHBIX YUPEKICHUN: 0a30BbIM U MPOPUITHHBIN

ypoBHU»,M.: «IIpocBemenue», 2010.

* Yuebnuk I'.5l. Mskumes, b.b. byxosues, B.M. Uapyrun «®u3nka 11 knacc:
y49eOHUK JJ1s1 00111€00pa30BaTEIbHBIX YUPEKICHUN: 0a30BbIi 1 MPOGUITHHBIN

ypoBHU»,M.: «IIpocBemenue», 2010.



* Kontponbnsie padotsl no ¢pusuke: 10-11 xn.: Ku. s yunrens / A.E.Mapos,

E.A.Mapon.- 2-e u3g.- M.: «IIpocsewmenue», 2004

* JIeMOHCTpallMOHHBIN 3KCIEPUMEHT MO (u3uke B cpeaHei mkosne. Y.1.
Mexanuka, MosieKyJsipHas (pu3nKa, OCHOBBI nekTpoauHamuku. [loa pea. A.A.

ITokposckoro. U3x 3-e.- M.: «IIpocBemnienue», 1978

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Enunas xonnekius nudpoBsix 00pa3oBaTeIbHBIX PECYPCOB.
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