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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
TaKxke ¢ yd4€toM (enepanbHO paboyeill mporpaMmbsl BocnuTanus u KoHuenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTebHOE IPEIMETHOE COIepKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiICHUE O UEAX, COAEpPNKAHUM, OOIEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3aJlayu MPOPECCUOHAILHON OpHEHTAIIMK, HAIPABJICHO HA CO3/IaHUE YCJIOBUM NS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢u3NKe OmpenensioTcs IUTAaHUPYEMbIE pPe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcs, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (GU3MKKH Ha yriyOJIEHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO0 HHUIIMATHBY YUYHUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BHICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YUEOHBIX HCCIIEJOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoena npuknaonon nanpasiennocmu. Kypc usnku yriny0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, H
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
NOCTOSTHHO JIeHCTBYyIOIIero ¢akropa ydeOHoro mpouecca. s yriayOiaéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJIATCA B TMpollecce u3ydeHus paszzaena (temsl). [Ipu sTom mox pabotamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nporpamme 1o (@u3Mke cHUCTeMa YUYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YUYEHUUECKUX MPAKTUUYECKUX Pa0OT OCYILECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHuss KabuHera Qusuku. [Ipu sTOoM oOecrneunBaercs
OBJaJicHUE OOYy4YarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE M KOCBEHHBIE
WU3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE YAENAETCA PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslienia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3ienioB. JJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bu3nYecKoi MOJIENH ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MaTepualbHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [Jis BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
NPUHIUIIOM MUHMMAJIbHON JIOCTATOYHOCTH W  OOECIEUYMBAET IOCTAHOBKY
MEePEYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECeuMBaEeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3YUYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATH SIBJICHUS C UCIOIB30BaHUEM (U3UUYECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKHE 3HAHUS 11 OOBSICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyecKoil MoJeNM, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHCJE 3aJad
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESTEIHHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obpazoBanus orBoauTcs 340 dacos: B 11 kimacce — 136 vyacoB (4 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJarouxcs.



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop MarHuTHONM WHAYKUWH. [IpuHOMN Cyneprio3niuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHIYKIWH.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunutHoe 1nosje B BellecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE IPOLECCHl: MPUMEHEHHE

MTOCTOSTHHBIX MAarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa 7uHMH  MHAYKOMM ~ MarHUTHOTO — IIOJIA  MOJOCOBOIO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nMHUI MarHUTHOM MHAYKIWU NOJI JUIMHHOTO MPSMOTO MPOBOJIHHKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS MMy4YKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre MarHUTHOTO OS] TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie CBOMCTB (peppOMarHeTHKOB.

HccnenoBanne neCTBUSI MOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmriepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHyKIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMAarHUTHOW MHAYKUMHU. IIOTOK BekTOpa MarHUTHOM
uHaykuun. OJIC uHaykuuu. 3akoH 3JIEKTpOMarHuTHoM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe noise. Toku Dyko.



O/1C umHOyKuMM B NPOBOJHUKE, ABMKYILIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymka HWHIYKTUBHOCTHM B LENH IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: HUHAYKIHMOHHAS
[€4Yb, COJICHOU], 3allIUTa OT JIEKTPU3ALHUH TN MPU ABUKEHUH B MATHUTHOM IOJIE
3emun.

Jemoncmpayuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOW UHYKLHUU.

Hccnenoanne 3aBucumoct JOJIC MHAYKIUMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHre MmarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIHH.

HccnenoBanne 3aBucumMoctd DJ[C caMOMHIYKIHMH OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Omnpenenenne MHAYKIMU BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

CO6opka MoJIeIH 3JIEKTPOMAarHUTHOTO T'eHEPATOpa.

Paszgea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonnueckue konebanusi. Kunematnueckoe M JTMHAMUYECKOE OMHMCAHUE.
DHepreTUYecKoe ONHcaHue (3aKOH COXPAHEHHS] MEXaHW4eCcKO sHepruu). BoiBoj
JUHAMUAYECKOT0 OMUCAHUs TapPMOHUYECKUX KOJIeOAaHUM U3 UX DHEPreTUYECKOro U
KMHEMaTHU4E€CKOTO OMUCAHMUS.

AmMimtyna u ¢aza xonebanuil. CBsi3b aMIUIUTYIbl KOJ€OAHUN HMCXOIHOM
BEJIMYMHBI C aMIUTMUTyAaMH KoJieOaHUN €€ CKOPOCTU U YCKOPEHHUSL.

[lepron u yactora kojebanuid. Ilepuon Manabix CBOOOJHBIX KoJieOAHUIMA
MaTeMaTU4YecKoro MadtHuka. llepuon cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHy)kneHHble Konebanus. Pezonanc.
Pe3onancHas kpuBas. BinusiHMe 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUSI.



TexHuyeckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeIbHOTO ABUKCHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJIa MaIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanne 3aTyXaromux KoiaeOaHui 1 3aBUCUMOCTH Teproaa CBOOOTHBIX
KOJICOAHMI OT COMPOTUBIICHHUS.

UccnenoBanne koyiebaHWM Tpy3a HAa MACCHUBHOM MpYXKHUHE C IENbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UAeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NP KOJIEOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUIM.

HabGmronenue pezonanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMUKYM.

N3mepenne mnepuojia CBOOOJIHBIX KOJICOAHUM HUTSAHOTO W MPYNKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJIa B XOJI€ KOJeOaHU Ha yIIpyroM MojBece.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKMHHOM MAasTHHUKE.

Uccnenosanrie yObIBaHMS aMILTUTYAbI 3aTyXaIOIIUX KOJICOaHUH.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

Tema 2. InexkmpomazHumnsle Koebanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosieOaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHAEHCATOPA C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B UJICaIbHOM KoJie0aTeTbHOM KOHTYpE.

3aTtyxaronme AIIEKTPOMArHUTHHIE KOJIeOaHMsI. Brinyk1€HHbBIE
AIIEKTPOMATrHUTHBIE KOJICOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE W
JNEUCTBYIOIIEE 3HAUYCHUE CHJIbl TOKA W HAMNPSDKEHUS TPU pa3iaudHou Qopme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlalnbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHJIYKTUBHOCTH B LIEMH CUHYCOWJAIBHOTO MEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Wneansubiii  Tpancopmatop. IlpoumsBonctBo, mnepemaya u moTpediIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMPU TMPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IUHUU JJIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHN OT UHIyKTUBHOCTU U EMKOCTH
KOHTYDa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOUIKX JIEKTPOMArHUTHBIX KOJICOAHUIA.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyX/I€HHbIE CUHYCOUIATbHBIE KOJICOaHUSI.

Pe3nucTtop, kaTymka MHIYKTHUBHOCTH M KOHJEHCATOP B LENU MEPEMEHHOTO
TOKA.

Pe3oHanc mnpu 1oOcCiIenoBaTENbHOM COCAWHEHUHU PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO U pUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tpancpopmaropa.

HccenenoBanre INEpEMEHHOIO TOKAa 4epe3 IIOCIEAOBATEIbHO COCAUHEHHBIE
KOHJICHCATOP, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMAHUNIHbBLE G0JIHDI.

Mexanuyeckue BOJHBI, YCIOBUSL HMX pacnpocrpa”HeHus. l[lomepeunsie u
MIPONOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacnpocTpaHEHWs W JUJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaKeHHE, MpesloMJIeHHE, MHTepdepeHIus U
nudpakxims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

[ITymOBO€ 3arpsI3HEHUE OKPYKAOLIEN CPELBI.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS U3JIYUYECHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HHE,  IPEJIOMIICHHE,
noJisipu3aIys, nHTepdepeHnus u qudpaxims.

[ITkana 3n€KTpOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.



TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TeIEBU30D, aHTeHHA, Tenedon, CBY-neun,
YJIBTPa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue U paclpoOCTPaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenunu u audpakiuid MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoiiCcTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHUM.

HccienoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpa)K€HUeE,
IpeIoMJIEHUE, MOJIsApU3alus, Judpakuns, UHTepPEepeHIIHs.

OO6HapyxeHue nH(PpakpacHOTO U yIbTPAPUOTIETOBOTO U3ITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

M3ydenue pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3oOpaxeHuil B
iockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTelb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETa U COOTHOLIEHHE [UJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
4yepes3 rpaHully paszena IByX ONTUYECKUX CPEN.

Xon nydeit B npusme. [ducnepcusi cera. CroxkHbIA cocTaB 0€loro cBeTa.
IIBer.

ITomHoe BHyTpeHHee oTpakeHue. lIpenenpHblii yros MoJHOr0 BHYTPEHHETO
OTPaKECHMUSI.

CoOuparorie ¥ pacceuBaroniyue JuH3bL. ToHKas suH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUSI TOHKOM cepruuecKoil JIMH3bI OT €€ TE€OMETPUU M OTHOCHUTEIIBHOTO
II0KA3aTeJIsl PEIOMIICHUS.

®opMyJiia TOHKOU JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.



Xop nyda, NpOLIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJOM K €€ TJIaBHOU
ontudyeckoir ocu. IlocTpoeHune wu300pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOOMparoIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpumepsl KiIacCMYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[JIABHBIX ~MAKCUMyMOB TIpH  MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne npeioMIIEHHs CBETA.

Hab6nrogenue noHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBaHnre XO0Ja CBETOBBIX IYYKOB 4YE€pe3  IUIOCKONAPALIEIBbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHinm ceera.

Habsro1eHue 1IBETOB TOHKUX MJIEHOK.

Hab6mronenune nudpakium ceera.

N3yuenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimiOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nosisipuzanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaKMUKyM.

W3MmepeHne nokasaress npesioMJIEHNs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tomyyenue n300paxeHusi B CUCTEME U3 MIIOCKOI0 3epKaJia U JIUH3BI.



[Tomy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxium, nHTepdEpEHITNN 1 TTOJIPU3AINH CBETA.

Wzy4eHne mosspu3aliuu CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JIUAJICKTPHKA.
N3ydenne naTepdepeHInm 1a3epHOro U3IIydYeHUs Ha IBYX IIEISX.
Habmronenue nucnepcun.

Habmronenue u uccienoBanue auppakiimoOHHOTO CIEKTpA.

V3mepeHnue ITMHBI CBETOBOW BOJIHBI.

[Tomydenue criekTpa M3Iy4YeHHS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3zges 6. OcHOBBI cCielIHAJIBHOM TEOPHUU OTHOCUTEIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJIEHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPruUs
IIOKOSI.

TexHuuecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHndyeckuii IKCIIEpUMEHT, J1a00paTOpHbIE PaOOThI, MPAKTHKYM.

Onpenenenne WMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemoBoe H3NIydyeHue (M3IydeHHe aOCOJIOTHO YEPHOTO TEna).
3akoH cmemnienus: Buna. 'unore3a [1nanka o KBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotoadpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s porodddexra. «KpacHas rpanuinay gotodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIOTHO OTpaXkawlryr moBepxHOcTh). Ombiter II. H.
JleOenena.

BosiHoBbIe cBOMcTBA yacTull. BosHbl ne bponns. lnuna BonHb! e bpoisis u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIIeWcs dactuiibl. KopmyckymspHo-
BOJTHOBOU Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHn4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUO/.

Hemoncmpauuu.

®doTo3(ddeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO (POTOIPPEKTA.

HUccnenoBanne  3aBUCHMOCTHM  CONPOTUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Gporopesucropa.

N3mepenne nocrostHHoi [Inanka Ha ocHOBeE uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO KCCIEAOBAaHMIO CTPOCHUS aroma. lInaHerapHas monpens atoMma
Pezepdopaa.

[Toctynatel bopa. U3nyuenue u nornomienre (POTOHOB MpHU MEPexojie aToma
C OJIHOTO YPOBHS SHEPIUU HA JPYTOil.

Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHHe cBeTa. Jlazep.

TexHndeckre yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

OnpeneneHue JIMHBI BOJIHbBI JJA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaOmronenue nuHeyaToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxknonnast monens snapa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M30Tonsl.

PamnoaktuBHOCTE. Aubda-pacnang. DJNEKTPOHHBIH M TIO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.



3aKOH pPaJAUMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Ty4YCHUs. BiusHUE paJMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHslil o u3nydenus. Jlozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sijipe. SnepHble cuiibl. JlegekT macchel sapa.

SAnepnsie peakuuu. Jlenenue u cuHtes saep. AnepHsie peaktopsl. [Ipodiaemsr
VIPaBIsEMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHUE AaCHEKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtobl perucTpaly U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
IIpencrasnenue o CrangaptHoi Mojenu. KBapk-riatooHHas MOIENb aJpOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMHas mMartepuss U TEMHaA
SHEprusl.

EnunctBO puznueckoit KapTUHBI MUPA.

TexHuueckne yCTporuCTBA U TEXHOJIOTHYECKHE MPOLECCHI: T03UMETP, KaMepa
BunibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBI peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAaHCHAasi ToMorpadusi.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanre TpeKoB 4acTHIl (10 TOTOBBIM (poTorpadusm).

HccnenoBanne painoakTUBHOTO (hOHA C UCIIOIb30BAaHUEM JIO3UMETPA.

N3ydenne noriomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3HKH.

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpMEHHMOCTh 3aKOHOB (U3MKKA JUIsI OOBSCHEHHUS IPUPOJIBI
KOCMHMYECKHUX 00BEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAIUOTEIECKOIIbI, BHEATMOC(EpHas aCTPOHOMHUSI.

Bun 3B&3mHoro neba. Co3Be3ausi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUOKCHHE.

ComnHeuHnas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MicTouHuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CIeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3NBI TJIaBHOW ITOCIICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CoHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nama ['anaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajlakTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Yuenuueckue navnwoenus.

Habmonenust 3B€31H0T0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIs1 ONPEIEICHUS MOJIOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MoJlymiapusi U spKue
3BE3ILI.

HaGmiogenuss B Teneckon JlyHbI, TUJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOILJICHHM.

Pu3nvecKuil MPaAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHull MOrPENIHOCTEM.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHW, MCCIENOBAaHWWA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o0maoiee NOBTOPEHUE.

O0o001eHne U cucTeMaTH3alusl CoepKaHMs pa3aesioB Kypca «MexaHuKay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAJIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbl ACTPOHOMHUH U ACTPOPUZUKIY.

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3nyeckoil Teopuu, poisib HU3NIECKON Teopruu B (OPMHUPOBAHUU MPEICTABICHUIN
0 (u3MUYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIECTBIISIETCSl C YUETOM COJIepKATEIbHBIX MEXIPEIMETHBIX CBSI3el ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumnoresa, (pusmyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHH. TpHUroHOMeTpHUYecKHe
(YHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOPHI M HMX IMPOEKUMU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKuudA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNICHUE MIOMAAN IJIOCKUX QUTyp 1 00bEMA Tell.

Buonozua: >nexkrpuueckue SBICHHUS B JKUBOM IpuUpoJie, KoieOaTelbHbIE
JIBIKEHUS B JKMBOW IPUPOJE, DSKOJOTHYECKHE PHUCKHM NPH INPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYJKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasl JMArHOCTMKAa B MEJIULIMHE, ONTUYECKHE SBIEHUS B >KUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMS KPHUCTAUIMYECKON PpEmETKH, CHEKTPaJbHbIN
aHaJIN3.

T'eocpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PYI,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTtop NEPEeMEHHOro TOKa, MHAYKLUMOHHAS IEUb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, yabTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, IepHasi JHEPIreTUKA U SKOJIOTMYECKUE ACIIEKThI €€ pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS YyuyeOHOro mpeaMera «Duznkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, PaCUIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3alny;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEICHNUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.



TPYAOBOI'0 BOCIIMTAHUS:

WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3NKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp OymyIiel mpodeccuu u peaan30BbIBATh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nacTi GU3HKU HA TMPOTSHIKEHUN BCEH KU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILECTBICHUE JIECTBUI B OKPY’KAIOIIECH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacIIMpEeHUEe OIbITa ACATEIbHOCTU SKOJOTMYECKON HAaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

IHEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4YeHUs1 (PU3MKU OCYIIECTBIATH MPOEKTHYIO U HCCIEIO0BATEIbCKYIO
JeATEeIbHOCTh MHANBUIYATILHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS
Bba3oBble JJoruueckue JeMicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTP M aKTyaJIH3UpoOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh TENNU ACATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTYOKCHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PacCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

paspabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHaIu3a UMEIOIINXCS
MaTepHaAIbHBIX M HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBHE
pPE3yNbTATOB ILEJISIM, OIICHUBATh PUCKHU MOCIIC/ICTBUN JeATEILHOCTH,
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTUBHOE MBIIINICHHUE TIPH PEIICHUH KU3HCHHBIX IMPOOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.



BJIa/I€Th HAy4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHs 3agad  (U3UIECKOTOo
CoJepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQJIETh BUAAMH JCSITEIbHOCTH MO TOJYYEHHI0O HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBATh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pEIIeHWs, HaxOguTh apryMEHThl MJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelLIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYyl0 00JacTh
KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBbIKAMHU MOJIydyeHUs MH(pOpMaluuu (PU3HUECKOrO COJEp KaHUs
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH ITOHUCK,
aHalKu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOPMALUU PaA3TUYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PEIICEHHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHns, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEp)KaHUs B Pa3IMUHBIX (hopmarax c
y4€TOM Ha3HayeHHs: WHGOpMaluMu M 1IeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALUH.



KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

OCYIIECTBIISITh OOIIEHWE Ha YpoKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh IPEINOCBUIKM KOH(DJIUKTHBIX CHUTyallMil W cMsrdarb
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO W3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYILIECTBA  KOMAaHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yd4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUSA MO €€ JOCTHMIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUM, pacpeensaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOT0 y4YaCTHMKAa KOMAHJIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C MO3ULUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3IUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
obsacth (U3UKU UM aCTPOHOMHH, BBISBISATH MPOOJIEMbl, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOoThl C YUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

pacmMpsATh paMKH  y4eOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO IPYAUIIMH B 0O0JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.



CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIaJIeTh HABBIKAMM II03HABATEJIILHOM peduiekcuM KakK  OCO3HaHUS
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyaIluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHMKEHMUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU AHAJIU3€ PE3yJIbTATOB
JIESITCIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU aHAIN3€ PE3YJbTATOB
JIESITCIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMEI I10
bu3uKke U1 YpOBHS CpeaHEro oOImero oOpa3oBaHHS y OOydYaroIIuXCs

COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MpEANoIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWsA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCThH aJanTHPOBATHCI K
OMOITMOHAJIEHBIM HW3MEHEHUSIM W TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIeXy, ONTUMU3M, HHUITHAaTUBHOCTh, YMEHHUE IEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YYHUTHIBATH €ro TMpPHU OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C JAPYTHMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOH(QIUKTHI.



[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenust B 11 knacce mpeaMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUN:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATUYECKOU cdepax NesTeTbHOCTH YeI0BeKa, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOH KapTHHE MHpa, POJb aCTPOHOMHUU B
MPAKTUYECKON  JICSITEIbHOCTH 4elOBEKa W JaJIbHEHIlIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENIFHOM W TPOTHOCTHYECKON (YHKIMN (PU3MUEeCKON Teopuu —
ANEKTPOJUHAMUKH, CIIEHHAIBHOW TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢u3uky, posb (HU3NUECKON TEOpUH B (OPMUPOBAHUU IPENCTABICHUN O
¢uznyecKoil kKapTuHE MUpPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00ILIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABIECHUIN O PUPO/IE;
paziMyaTh YCIOBUSL NPUMEHUMOCTH MOJeNell (QU3NYecKux Ten u
IPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE I0Jisl, TAPMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUI MasTHUK,
UJCANbHBIA MPYKUHHBIA MasTHUK, FAPMOHUYECKHE BOJHBI, HA€aJbHBIN
K0JIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aTOMa, aTOMHOT0 siipa 1
KBAHTOBOM MOJIC/IH CBETA;

pasnuyaTth ycioBHs (TpaHUIbl, 00JIACTH) MPUMEHHUMOCTH (PU3UUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCTOJIb30BAaHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ys OCHOBHBIE TMIOJIOKEHUS M 3aKOHbI JJIEKTPOAUHAMUKH H
CHELMAIbHOM  TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, TnpaBwio Jlenma, cBa3p  JJC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM II€MM CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJILHOCTU DWHIITEIHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
dboTorpdexra, mnepBbld U BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOIIICHHS HeompenenéHHocteil [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B SAJIEPHBIX PEAKIMUAX, 3aKOH
pazoaKTUBHOTO pacnajia);

ONMKCHIBATh (PU3NYECKUE TMPOLIECCHl M SIBICHUS, HCIOJIb3Yys BEIUUYHHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO MOJIsA, MOTEHIMANT JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLMS



MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMImepa, WHIYKTHBHOCTD,
ANEKTPOABUKYIIAS CUJIa CAMOMHIYKIIMM, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJIbC, TOJHAs SHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YAaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsi]l A1ipa, SHEPT U CBSI3H sIIpa;

OOBSCHATHP  OCOOCHHOCTH  TPOTCKaHWUA  (PU3WYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAS WHIYKIINS, CAMOWHIYKITUS, PE30HAHC, HHTEPHEPCHITUS
BOJIH, Judpakuus, JTUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHE,
dbortoanekTpudecknii 3ddext (dpororddekr), ampda- m Oera-pacnagbl
aqep, raMMa-usllydeHue sjep, (pu3nyeckue MPUHIUIBI CHEKTPATbLHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpaBICHUE HWHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMTiepa u cuiibl JIopeHa;

CTpOUTH U300pakKeHUE, CO3/JTaBaeMOe IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PacCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSIThL OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U
3aKOHBI JJI1 aHalu3a ¢ OOBsACHEHUs (U3NYECKUX MPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3MNHBIX CUCTEMaX, B MEXKIAIaKTUUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, SBOJIONNHU 3BE3N U Beenennoii;
MPOBOAUTL HCCJIEOBAaHUE 3aBUCUMOCTEHM (U3WUYECKUX BEJIMYHMH C
UCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUN, TMpPH OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
IOrPEIIHOCTE  W3MEPEHMH, JejaTh  BBIBOABI IO  pe3yjbTaram
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TPU DTOM
BBIOMpPATh ONTUMAIBHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIC U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIIIaHUPOBATh
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PEe3YyJbTaThl M JIeJIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3bI;

OIMHMCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Jiro1aTh paBujia OE30MaCHOTO TPy/a MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
UCCIIEIOBATENbCKOMI M TPOEKTHOW JEATEIbHOCTH C UCIOJIb30BAHUEM
WU3MEPUTETLHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYA0BAHUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJlaHHOM W HESBHO 3aJaHHOM
bu3nueckoil MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH



dusznyeckue Mojenu, OTBEYalonMe TpeOOBaHMUSM 3aladyd, NPUMEHATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAaThl (PU3NYECKUX TEOpUi
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHA 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METO/bl PEHICHUSI ¢ YUETOM IMOIYYEHHBIX
pE3ybTaTOB;

pemiarb KadeCTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN W3
Pa3HbBIX pa3lejoB Kypca (PU3MUKH, a TAKXKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ OMOPOI Ha U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJa POCCUWCKUX M 3apyOekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTUE HAyKH, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JESTEIIbBHOCTH 4YEJIOBEKa, CBA3aHHONM C (PU3MYECKUMM IpOLIEcCaMu, C
MO3UIINHI HKOJOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIrO
00I11eCTBA;

MPUMEHSTh pa3IudHble CIOCOObI PaboThl ¢ MHpOpPMaNUEH (PU3UYECKOTO
COJIEp)KaHUSI C KCHOJb30BAaHUEM COBPEMEHHBIX HMH(OPMALIMOHHBIX
TE€XHOJIOTUI, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbsBICHUS Y4YeOHOH u
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIIPETALINH
uH(popMalUK, MOIYYEHHON U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHYECKU
aHANM3UpOBaTh  MOJIydyaemMyro  HMH(opmamuioo ¢  OLEHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINH;

MPOSIBIIATH OpraHu3alMOHHBIE u MO3HABATEIIbHbIC yMEHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs HOBBIX 3HAHUW B  MPOIECCE
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy I'PYyMIbl, PAMOHATIBFHO PACTIPEACIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CHUTYalMSX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;



e TMPOSBIATH MOTUBALMIO K OyayIiei mpohecCHOHaNbHON ACSITENTbHOCTH 110
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/mm P Konrposbnble IIpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarnuTHOE 1osne 9
1.2 DNeKTpOMarHuTHasE UHIYKIUS 11 2
Hroro mo pazneny 20
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KoneOaHus 9
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 12
53 MexaHnueckue 1 JIeKTPOMarHuTHbIE 9 1
BOJIHBI
24 Orntuka 18 1
Hroro no paszneny 48

Pazznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5

Hroro no pazneny )

Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM 1yannu3m 13 2
4.2 ®duznka aToma

4.3 ®du3nKa aTOMHOTO SApa U AIEMEHTAPHBIX




YaCTHI]

Uroro no pazgeny

23

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUIN MPAKTUKYM

6.1 ®uznyeckuil NpakTUKyM 16 16
Htoro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE

Cucremaruzanus U 00001eHne
71 MIPEIMETHOTO COJICP KAHUS U OTIBITA 7
' JESTSIIBHOCTH, IPHOOPETEHHOTO TTPU
u3ydeHuu kypca pusuku 10 — 11 kmaccos

Htoro no pazneny 7

PesepBHOe Bpemst )

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136

16




ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa nudpoBLIe
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl

B3aumoneiicTBre MOCTOSTHHBIX MarHUTOB U

1 MPOBOJHUKOB ¢ TOKOM. MarHMuTHOE TOJIE. 1 05.09.2023
['mnore3a Amnepa
BexTop marauTtHOM nunaykuuu. [Tpunnumn

2 CYNEpIIO3ULIMY MarHUTHBIX 1oJei. JInnuu 1 07.09.2023
MarHUTHON WHITyKIIUU
MarauTtHoe 1nose NpoBOJHUKA C TOKOM.

3 1 07.09.2023
OmnsIT OpcTena

4 Cunia AMriepa, e€ HampaBJICHUE U MOJTYJIb 1 08.09.2023
[IpumeHeHue 3akoHa Amriepa.

6 P p 1 12.09.2023
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBJICHHE U MOJTYJIb.

7 JIBrkeHune 3apsyKeHHON YacTHIIbI B 1 14.09.2023
OJIHOPOJIHOM MarHUTHOM I10J1€

9 Pa6ora cwiel JlopeHia 1 14.09.2023
MarnuTHO€ noJje B BEIECTBE.

11 » 1 15.09.2023
deppoMarHeTHKH, mapa- u JuaMarHeTHKH
OcHoOBHBIE CBOMCTBa (hepPOMATrHETHUKOB.

12 Gepp 1 15.09.2023
[Tpumenenue heppoMarHeTUKOB
SBneHne HIMEKTPOMArHUTHON UHIYKITUH.

15 P VK 1 19.09.2023

[ToTok BekTOpa MAarHUTHOM MHIYKIIUU




16 SAC uHayKIMN 21.09.2023
3aK0H DJIEKTPOMArHUTHONH UHIYKIIUHA

17 p Ay 21.09.2023
Qapanes

18 Bxoanas konTpospHas padbora 22.09.2023
9J1C HHAYKIWY B OBUKYIIAXCS

19 I[ AV A yi 22.09.2023
MIPOBOHHUKAX

21 [TpaBuio Jlenma 26.09.2023
NunyktuBHOCTh. KaTyllika MHAYKTUBHOCTH

22 Y Y a 28.09.2023
B IIENA IOCTOSTHHOTO TOKa
SIBnenune camonHaykuuu. DJ1C

23 Ay A 28.09.2023
CaMOWHTYKITUH
DHeprusa MarHUTHOTO IIOJISA KaTYILIKH C

24 p y 29.09.2023
TOKOM. DJIEKTPOMAarHuTHOE I0JIe
O0001IeHre 1 cUCTEMaTH3alUs 3HAHUH 110

26 o A 03.10.2023
Teme "DIeKTpoauHAMUKA
KonTtponsHasg pabora 1o Teme

27 p p 05.10.2023
"DnexTpoauHaMuka’
Komnebarensuas cucrema. CBOOOIHEIE

28 A 05.10.2023
kosebanus. ['apmMoHnyeckue KonedaHus
Kunematuueckoe U JUHaAMHYECKOE

29 y 06.10.2023
OIMCAaHUE KOJIEOATENbHBIX IBUKEHUN
DHepreTudeckoe onrcanue. BeBo
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYECKUX

30 ) 17.10.2023
KOJIe0aHU U3 UX SHEPTreTHIESCKOTO U
KAHEMATUYECKOTO OITUCAHUS

31 Ammuutyna 1 (haza konedanui 19.10.2023

32 Ilepuon u yactora xonedanuii. [lepros 19.10.2023




MaJIbIX CBOOOTHBIX KOJICOaHUI
MaTeMaTH4eCcKoro MasiTHHKa. [lepuon
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO
MasiTHHKA

3aryxatomume Konebanus. BeiHyKaeHHbIC

33 20.10.2023
KkoJiebanus. Pe3onanc

34 ABTOKOJIEOaHUSA 20.10.2023
Vpok-koHpeperuus "Mexanuueckue

36 P deperi . 24.10.2023
KoJie0aHusl B My3bIKAJIbHBIX HHCTPYMEHTAX
O000111eH1E U CUCTEMATH3AaIMsl 3HAHUN 110

37 . i 26.10.2023
TeMme "MexaHndeckue KoeOaHus
DNeKTpOMarHUTHBIE KOJICOaHUsI.

38 . 26.10.2023
KonebartenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY B

39 3aps/a KOHJIEHCATOpa ¢ aMILIUTYAOU CUJIBI 27.10.2023
TOKa B KOJIeOaTeIbHOM KOHTYpE
3aK0H COXpaHEHUS DHEPTUU B UACATEHOM

40 p p g 31.10.2023
K0J1e0aTeIbHOM KOHTYpe
3aTyxarolue 3JIeKTPOMarHuTHbIE

41 KoseOaHus. BeiHyX1eHHbIe 02.11.2023
AJIEKTPOMArHUTHBIE KOJIeOaHMs
IlepemennsbIii TOK. Pe3ucTop U KOHIIEHCATO

42 p p A P 02.11.2023
B LIETIH IEPEMEHHOI0 TOKa
Karymka nHIyKTUBHOCTH B LN

43 y Ay 1 03.11.2023
MEPEMEHHOTO TOKa
3axon OMa [y 3IEKTPUUECKON LIETH

44 A P H 07.11.2023
MEPEMEHHOTO TOKa

45 MOIHOCTE IEPEMEHHOI0O TOKA. 09.11.2023




AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUECHUE
CUJIBI TOKA U HAIIPSKEHUSA

46 Pe3onanc B anekTpudeckoil nenu 09.11.2023
NneansHbiif Tpanchopmatop.

48 [Ipou3BoacTBO, Mepenaya U NoTpedIeHNE 10.11.2023
ANEKTPUYECKON SHEPTUU
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE

49 anekTpo3Hepruu. Kynbrypa ucnosib3oBaHus 10.11.2023
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110

52 . . 14.11.2023
Teme "DIeKTPOMarHuTHBIE KOJIeOaHus
MexaHuuyeckue BOJHBI. XapaKTePUCTUKU

53 16.11.2023
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHUYECKUX BOJIH 16.11.2023

55 3ByK. XapaKTepUCTUKH 3ByKa 17.11.2023
Nudpassyk u ynerpassyk. [llymosoe

56 (pasey« u ysIbTpasey o Y 28.11.2023
3arpsI3HEHUE OKPYIKAIOLIEN Cpezbl
DneKTpOMarHuTHbIE BOJIHBL. M3nyueHue

58 P Y 30.11.2023
AJIEKTPOMArHUTHBIX BOJIH
DHeprus MEKTPOMATHUTHBIX BOJIH.

59 . 30.11.2023
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIxana 3meKTpOMarHUTHBIX BOJIH.

60 IIpuMeHeHHe 2IEKTPOMarHUTHBIX BOJIH B 01.12.2023
TEXHHUKE U ObITY
[IpuHIUIIB paIMOCBS3U U TEIICBUICHHS.

61 Panuonoxarus. DneKTpoMarHuTHOE 05.12.2023
3arpsiI3HEHUE OKPYIKAIOLIEN Cpebl

62 Kontponbnas padota o teme "Konebanust 07.12.2023




U BOJIHBI"

Cger. 3aKOH NPSIMOJIMHEHHOTO

63 1 07.12.2023
pacrpocTpaHeHHs CBETa
Otpaxxenue ceta. [Linockoe 3epkaiio.
65 P P 1 08.12.2023
Cdepuueckoe 3epkaino
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHTEIIbHBIN NTOKA3aTeNb MPETOMIICHUS.
66 [TonHOE BHYTpEHHEE OTPAKEHHUE. 1 12.12.2023
[IpenenpHBIN Yo MOJIHOTO BHYTPEHHETO
OTpaKeHHUS
Xox ydeit B npusMme. Jlucnepens cBera.
68 AL . P A p 1 14.12.2023
CrnoxHblil cocTaB 6emnoro cera. Liser
JInn3pl. @OKYyCHOE PACCTOSHUE U
69 4 P 1 14.12.2023
OIITUYECKasi CHJIa JIMH3BI
[TocTpoenne n300pa>keHHi B IMH3aX U UX
70 P P 1 15.12.2023
cucremMax. YBeJIMUeHHE JTUH3bI
72 I'na3 kak ontuyeckas cucrema 1 15.12.2023
74 CKopocTb cB€Ta U METO/IBI €€ U3MEPEHUS 1 19.12.2023
75 [TonyromnoBast KoHTpoOJIbHAs paboTa 1 21.12.2023
76 Hucnepcus csera. IHTepdepennns ceera 1 21.12.2023
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
7 1 22.12.2023
HaOII0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB
79 [Ipumenenue nuteppepeHun 26.12.2023
80 Hudpaxius ceera 28.12.2023
n(ppakmoHHAas pelmeTKa. Y CJI0BUe
81 Augparn P 1 28.12.2023
HaOJIIOICHNS TJIABHBIX MAKCHMYMOB
83 IlonepeyHOCTh CBETOBBIX BOJIH. 1 29.12.2023




[Tonspusanus ceera

85 CBeTOBBIC SBJICHHS B TIPUPOJIE 1 09.01.2024
O0001eHne U CUCTEMATH3AIM 3SHAHUN 110

86 o . B 1 09.01.2024
TeMme "Onrtuka

87 KonrtponsHas pabora no teme «OnTHKa» 1 11.01.2024
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOAMHAMUKHU U 1 11.01.2024
MIPUHITATT OTHOCUTEIILHOCTH
ITocTymaTel criennalIbHON TEOPHH

89 Y H p 1 12.01.2024
OTHOCUTEIBLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue

90 npUIMHHOCTU. OTHOCUTEILHOCTh 1 16.01.2024
OJTHOBPEMEHHOCTH. 3aMeJIJICHIE BPEMEHU H
COKpAIIeHHE JTMHBI
DHeprus ¥ UMIYILC PEIITHBUCTCKON

01 P yaeep 1 18.01.2024
YaCTHUIIEI
CBs13b MacChl C dHEPTUEN U UMITYIHLCOM

92 JHED 7 1 18.01.2024
PENATUBUCTCKON YaCTUIIBI. DHEPTHsl TOKOS

93 PaBHOBECHOE TETIIOBOE H3ITyUeHHE 1 19.01.2024

94 3akoH cMemenusa Buna 1 19.01.2024

95 I'uniote3a M. Ilinanka o kBaHTax. ®OTOHEI 1 23.01.2024

96 DHeprus U UMIYJIbC POTOHA 1 25.01.2024
dororddext. OnpiTe A. I'. CToseToBa.

97 ‘b(b 1 25.01.2024
3akoHsbl hoTorddexTa
Vpasuenue Dinmreiina s portosddexra.

98 P a (b (b(b 1 26.01.2024

"Kpacuas rpanuna" ¢pororddexra




99 JNasnenue ceera. Onbitel I1. H. JIeGenena 30.01.2024

100 BoJIHOBEIE CBOMCTBA YaCTHII 01.02.2024
Bounsl ne bpoisa. /nuna Bosiabl ne bpoins

101 1 pa3Mephl 00JIACTH JIOKATU3AINH 01.02.2024
JBUKYLICHCS YaCTHIIBI

102 KopnyckynsipHO-BOJIHOBOM Ayanu3m 02.02.2024

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax 06.02.2024
Crenuduka n3MepeHuid B MUKPOMHPE.

104 CooTHolleHus HeonpeaeaEHHOCTEN 08.02.2024
I'eitzenbepra
Kontposnbnas padota mo temam: "OCHOBBI

107 CTO", "KopryckyJissipHO-BOJIHOBOM 08.02.2024
nyanuzm"

108 OMnbITHI IO UCCIIEIOBAHUIO CTPOCHHUS aTOMa. 09.02.2024
[TmanerapHast Mmozens atroma Pesepdopna

109 IToctynarel bopa 13.02.2024

110 Bunel ciektpoB. CekTp ypoBHEH 3HEpIUU 15.02.2024
aToMa BoJI0poja

111 CrioHTaHHOE U BBIHYX/IEHHOE M3JTyueHHe 15.02.2024
cBeTa

112 Jlazep 15.02.2024
Hyxnonnas mopaens siapa I'eitzenbepra-

113 HBanenko. 3apsa 1 MacCOBOE YUCIIO AIpa. 16.02.2024
W3oTtonsl. PagnoakTHBHOCTE
3aKoH paJroakTUBHOTO pacnajaa. CBoHcTBa

114 MOHU3UPYIOLIETO N3Iy4yeHus. Bnusuue 57022024

PaANOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Ho3umerpust




115

116

117

118

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
cunbl. Jledekt Macchl siapa. SnepHbie
peaknuu. SnepHeie peakTopsl. [Ipodiemsl
YIPAaBIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEeKThI Pa3BUTHS sIEPHON
SHEPTEeTUKU

Mertoapl perucTpanyu U UCCICI0OBAHUS
JJIeMEHTapHbBIX yacTull. OyH1aMeHTaIbHbIE
B3aUMOICHCTBUA. baprnoHbl, ME30HBI 1
nentoHsl. [IpeacraBienue o CtanaapTHON
Mozenu. KBapk-TiirooHHast MOJienb aJipOHOB

®usuka 3a npeaenamu CTaHaapTHOU
monenu. TémHasa maTepust U TEMHAS
sHeprus. EquHCTBO (hM3HMYECKOM KapTHHBI
MHupa

Oransl pa3BUTUS aCTPOHOMUU. 3HAYCHHE
aCTPOHOMUU

29.02.2024

29.02.2024

01.03.2024

05.03.2024

119

[TpruMeHNMOCTH 3aKOHOB (PH3UKH IS
OOBSICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHUX
UCCIIEI0OBaHUI

07.03.2024

120

121

122

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTENeCKOIbl, BHEATMOC(epHas
aCTpPOHOMHUS

Bun 38é3nH0r0 HebGa. Co3Besnus, sipKkue
3BE3/1bl, INIAHETHI, UX BHIAMMOC JIBUIKCHHE
Comnneunas cucrema. Comnnaite. ComHeuHas
aKTUBHOCTH. MlcTounuk sHepruu ConHia u
3BE3]

07.03.2024

12.03.2024

14.03.2024




123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crnieKTpanabHbIN Kjacc —
CBETUMOCTB"

14.03.2024

124

125

126

3BC3I[BI IJIaBHOM II0CIEA0BATEILHOCTU

Buytpennee crpoenue 38€371. CoBpeMEHHBIE
MIPEJICTABICHUSI O IPOUCXOKICHUU U
sBosroniu CoJHIIa U 3BE31. DTarbl )KU3HU
3BE3]

Mnineunsiii [1yTe — Hama "anaktuka. Tunsl
rajlakTUK. YEpHbIe OBIPBI B APaX ralakTHK

15.03.2024

19.03.2024

21.03.2024

127

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6uma. Teopust bonbioro B3peIBa.
PenukroBoe nznyueHue

21.03.2024

128

129

MacmrabHast cTpykTypa Beenennoii.
MeraranakTuka

Hepeménnslie npo0iaeMbl aCTpOHOMUHT

22.03.2024

26.03.2024

130

131

Pu3HYECKUl IPAKTUKYM 110 TEME
"HMccnemoBaHue MAarHUTHOTO TTOJISt
MOCTOSSHHBIX MAarHUTOB' MIIH
"WUccnenoBanue CBOMCTB
¢deppomarnetnko" mwin "HccnenoBanue
JENCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

PuU3NYECKU MPAKTUKYM 110 TEME
"N3mepenue cuibl AMnepa" unm "H3ydyenne
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
nnu "OnpeneneHne MarHUTHOW MHIYKIUN
Ha OCHOBE U3MepeHHus cuibl Amnepa”

28.03.2024

28.03.2024




132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUS
3JIEKTPOMArHUTHON MHIYKIMH'" WIIH
"OnpeneneHue MHAYKIUA BUXPEBOTO
MarHuTHOTO 10"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue siBJICHUS CAaMOUHyKIIMKA"
win "COopka MOETH SIIEKTPOMArHUTHOTO
reHeparopa"

29.03.2024

02.04.2024

134

@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue neproa cBOOOTHBIX
KoJ1e0aHuil HUTSIHOTO U MPY>KUHHOTO
MasATHUKOB"

04.04.2024

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue FSHEPTUU B IPYKUHHOM
MasTHHUKE"

04.04.2024

136

Pu3HYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanne nepeMeHHOTO TOKa Yepe3
OCIeA0BaTEILHO COCAUHEHHDBIC
KOHJICHCATOp, KaTyIIKy U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU TIEPEMEHHOr0 TOKa"

05.04.2024

137

138

139

Pu3NYeCKUil NPAKTUKYM IO TEME
"N3ydeHne nmapaMeTpoB 3BYKOBOU BOJIHBI"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenune nokasaTelis NpeaoMICHUs
crexna" win "llonyuenune nso0pakeHus B
CHCTEME U3 IJIOCKOTO 3epKajia v JTUH3bI"

@uU3NYECKU MPAKTUKYM 110 TEME

16.04.2024

18.04.2024

18.04.2024




140

"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BeleCTBa (Ha mpUMepe
X)uakux uH3)" uinu "M3mepenue
(hOKYCHOTO PacCTOSTHUS paCCEUBAIOLINX
nuH3"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpaknuu, nHTepHEepeHInn
Y MoJisipu3anuu cpera'

19.04.2024

141

Pu3NYeCKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTtorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nose)"

23.04.2024

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha ocHOBe
uccnenoBanus porodddexra" umm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHus"

25.04.2024

143

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

25.04.2024

144

Pu3NYeCKUil NPAKTUKYM IO TEME
"UccnenoBanne paiMoakTUBHOTO (hoHA C
KCMOJIb30BAHUEM JO3UMETPA" WIIH
"N3ydeHue noryiomnieHus: 6eTa-4yacTuil
aJlfoMUHHEM"

26.04.2024

145

@uU3NYECKUl IPAKTUKYM IO TEME
"HaOmroneHus 3B€31H0T0 HeOa

02.05.2024




146

147

148

149

HEBOOPY EHHBIM I'JIa30M C HCIIOJIb30BAHUEM
KOMITbIOTEPHBIX MIPUIOKEHUHN IS
orpezeNieHus OJI0KEeHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro Moxymapus 1 sipkue
3BE3b1" wim "HabmogeHus B Teneckor
JIyHBI, 1aHET, TYMAaHHOCTEW U 3BE3THBIX
CKorieHui"

O06o001IeHNEe U CHCTEMATH3alNs 3HAHUI.
Ponb ¢usuku u actpoHoMuu B
9KOHOMHYCCKOM, TEXHOJIOTHUISCKOM,
COIIMAIIEHOW U 3TUYECKOM chepax
NeATEIIbHOCTH YEeIOBEKa

O06o011ieHne 1 cucTeMaTu3alus 3HaHUH.
Poinb 1 MecTO GU3MKU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O00011eHrEe U CUCTEMATH3AIMs 3HAHUH.
Poinb pusndeckoii Teoprn B GOpMUPOBAHUN
MPEJCTaBICHUN 0 (PU3UYECKON KapTUHE
MUpa, MeCTO (PU3UYECKON KapTUHBI MHpPA B
00I1IeM PsITy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBbIX IIPEICTABICHUN O IPUPOAE

O0001IeHYE ¥ cUCTEMATH3alUs 3HAHUI 1O
Tteme "Kunematuka"

02.05.2024

03.05.2024

07.05.2024

14.05.2024

150

O000IIIeHNE U CUCTEMATHU3AIlNs 3HAHUH 110
Teme "Kunemarnka"

16.05.2024

151

152

O0001IeHre 1 cUCTEMaTH3aMs 3HAHUH 110
teme "JluHamuka"

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 110

16.05.2024

17.05.2024




teme "Craruka TBepAoro tena'

161

162

163

PesepBHbIil ypok. O600IeHHE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"DeKTpOMarHuTHAs UHTyKIHS"

PesepBHbIil ypok. O600IeHHE 1
CHCTEMAaTH3alMsl 3HAaHUI 110 TeMe
"MexaHnyeckue koaeoanusa"

PesepBHrlil ypok. O6001eHue u
CUCTeMaTH3alusl 3HAaHUH 110 TeMe
"DneKTpOMarHUTHbBIE KosieOaHus "

21.05.2024

23.05.2024

23.05.2024

164

PesepBHeIil ypok. O600ICHHE 1
CUCTEMAaTH3aIHsI 3HAaHHUH 110 TeMe
"MeXaHUYECKUE U AIEKTPOMArHUTHBIE
BOJIHBI"

24.05.2024

165

PesepubIiil ypok. O60011eHIE 1
crcTeMaru3alus 3Hanui no teme "Onruka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

16

24.05.2024




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usuka, 11 kmacc/ Iypeimesa H.C., Baxxeesckas H.E., Ucae /I.A.,
Yapyrun B.M., O0111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

» ®usuka, 11 kimace/ KacesnoB B.A., O6mecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axinoneproe obmecTBo «M31aTenbcTBO
«IIpocBenieHue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

®usuka. 10-11 ximacc. Meronnueckue Marepraisl 1 yuutensa. bazoBbeii n
yrayonennsiit ypoau. ®I'OC Astop: Tuxomupoa CBeTiiana AHaTOJILEBHA
H3narenscTtBOo: MHemo3uHa, 2021 .

"®uzuka. 1 1kmacc. Metonnueckue Mmarepuaisl aiist yuurens' Kupuk JLA,
I'enpenmreitn A.O, Jluk FO.U, Unekca 2020

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://experiment.edu.ru

http://www.fizika.ru

http://college.ru/fizika/
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