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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHus u Konuenuuu
npenoaaBaHus yaeoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0ga3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOTO TpeaMeTa ¢ yIETOM MEXKMPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[Iporpamma 1o ¢Qusuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHME YCIOBUHN IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOydJaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHUs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (PM3HMKH Ha YPOBHE CPEIHETO OOIIero 0Opa3oBaHUs: JTUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOyYaroIIuXCs, OCBOMBIIHX
nporpaMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yTIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[TporpamMma 1o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca GU3HKHM Ha yriyOon€HHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

coziep>kanue yueoHoro npeameta « Dusnka» Mo rojgaM 00ydeHusI.

[Iporpamma 1o (Qu3MKe HMEEeT NTPUMEPHBIA XapakTep U MOXKET ObITh
UCTIONIb30BaHa YUUTENIMHU (DU3UKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX IIPOrpamMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH U
MPEIOCTABISCT BO3MOXHOCTH [JISl peaTu3alMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/OB K TpernojaBannio (U3UKU HA YIIIYyOJIEHHOM YPOBHE TPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (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
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, 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 UMH YY€OHBIX HCCIIEJOBAaHUM.

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
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (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 MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, 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.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa 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 KjaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslienia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
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 ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
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 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS 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
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa H CTPEMJICHUS OOyJalomuxcsi K HAydHOMY
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 OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
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.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

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

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIbHOE CO3/aHUE
dbuznyeckoil Mojenu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3aja4
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 TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

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



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ 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
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



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). OnsIT Ipcreaa.

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.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHUYECKUE IPOLIECCHl: MPUMEHEHHE

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

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

KapTuHa nuHMil MarHUTHOM MHAYKUUY TOJIS JUIMHHOTO MPSIMOT0 IMTPOBOIHHKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4yKa 3JEKTPOHOB B MAarHUTHOM 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 DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMN
uaaykiuuu. OJIC uHAyKuuu. 3aKOH 3JIEKTpPOMarHUTHOW uHAykKiuu Dapanes.
Buxpesoe anektpuueckoe noise. Toku Dyko.



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

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTHM B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: HUHAYKIHMOHHAS
M€Yb, COJICHOU], 3alIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
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 3aBucuMoctd DJIC caMOMHIYKIHUH OT CKOPOCTH MU3MEHEHHS
CHJIBI TOKA B LIEIIN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

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.

Amrmtyga u ¢aza konebanuil. CBs3b aMIUTUTYIbl KOJEOAHUI HCXOTHOU
BEJIMYMHBI C aMIUTMUTyAaMH KoJieOaHUN €€ CKOPOCTU U YCKOPEHHUSL.

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

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHykneHHble konebanus. Pezonanc.
Pe3onancHas kpuBas. BinusiHMe 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.



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 koyiebaHUM Tpy3a Ha MACCUBHOM TMpPYKUHE C LEJbIO
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.

UccnenoBanrie yObIBaHMS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHU.

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 K0JIEOATEIbBHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPIUU B UJICaIbHOM KoJie0aTeTbHOM KOHTYpE.

3aTtyxaronme AIIEKTPOMArHUTHHIE KOJIeOaHMsI. Brinyk1€HHbBIE
AIIEKTPOMATrHUTHBIE KOJICOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE W
JNEUCTBYIOIEE 3HAUYCHUE CHJIbl TOKA W HAMNPSDKEHUS TPU pa3IudHoON Qopme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

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

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

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



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHN OT UHIyKTUBHOCTU U EMKOCTH
KOHTYDa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

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 pacnpocrpaHeHus. l[lonepeunsie u
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHHsT W JUIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaKeHHE, MpesloMJIeHHE, MHTepdepeHIus U
nudpakxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. 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,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[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, paIuonpuéMHIK, TeIEBU30p, aHTeHHA, Tenaedon, CBY-neus,
YJIBTPa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue U paclpoOCTPaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

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 KoJeOaHU.

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

OO6HapyxeHue nH(PpakpacHOTO U yIbTPAPUOTIETOBOTO U3ITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHnne napameTrpoB 3ByKOBOM BOJIHBI.

M3ydenue pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[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 MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTelNb
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. ClioxHbIA cocTaB 0€I0ro CBeTa.
IIBer.

ITomHoe BHyTpeHHee oTpakeHue. lIpenenpHblii yros MoJHOr0 BHYTPEHHETO
OTPaKECHMUSI.

CoOuparorie ¥ pacceuBaroniyue JuH3bL. ToHKas suH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTossHUSI TOHKOM cdepruuecKoil JIMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
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
cOoOMpAaroIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHocTs. a3 kak onrudeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUIYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUST MaKCUMyMOB M MHUHUMYMOB B HMHTEpP(EpPEHLIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. IIpuMepsl KIIaCCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCaoBUE HAOMIOACHUS
[JIABHBIX ~MAKCUMyMOB TIpH  MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne npesioMIIEHUs CBETA.

Hab6nrogenue noaHoro BHyTPEHHETo OTpakeHus. Mozenb CBETOBOA.

HccnenoBaHnre XO0Ja CBETOBBIX IYYKOB 4YE€pe3  IUIOCKONAPALIEIBbHYIO
IUTACTUHY U IPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHinm ceera.

Habmroienue 1BeTOB TOHKUX IIJIEHOK.

Hab6mronenune nudpakium ceera.

N3yuenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimiOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nosisipuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YUYEHHS] MEXAaHUYECKUX HaIIPSIKEHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

W3MmepeHne nokasaress npesioMJIEHNs CTEKIIA.

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

N3mepenne poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[TonyuyeHnue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.



[Tomy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxium, nHTepdEpEHITNN 1 TTOJIPU3AINH CBETA.

W3y4eHne mossipu3aliuu CBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH JUDJICKTPHUKA.
Wzydenne naTepdepeHIm JTa3epHOro U3TyUeHHUs Ha IBYX MIEIAX.
Habmronenue nucnepcun.

Habmronenue u uccienoBanue auppakiimoOHHOTO CIEKTpA.

V3mepeHnue ITMHBI CBETOBOW BOJIHBI.

[Tomydenue criekTpa M3Iy4YeHHS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

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

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

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

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

YyeHndyeckuii SKCIIEPUMEHT, JIa00paTOpPHBIC PaOOTHI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TEIUIOBOE H3NIydyeHHUE (M3JIydeHHE aOCONIOTHO YEPHOTO Teia).
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, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, 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 KCCIENOBAaHMUIO CTPOCHUsS aroma. lInmaHerapHas monenb aTtoma
Pezepdopaa.

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

Bunpl ciektpoB. ClIEKTp ypOBHEN YJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHHe cBeTa. Jlazep.

TexHudeckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

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 paJAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO HM3Ty4YeHHs. BrusHUEe palMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHslil o u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
VIPaBIsIEMOT0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEI0BAHUS DIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TirooHHAs MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHol Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EauncTBO Qusnueckoi KapTUHBI MHPA.

TexHn4ecKre yCTpOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunibcoHa, SAEpHBIM  peakTop, TEPMOSAEPHBIA peakTop, aToMmHas Oomoa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3ydenne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3zgea 8. DieMeHTHI ACTPOHOMUM U aCTPOGU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpuMEHHMOCTh 3aKOHOB (UBUKUA IS OOBACHEHHS TMPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PAAUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CIeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «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. [lonoxxkenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.



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

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepewénnbie npo6sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmonenust 3B€31H0T0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIs1 ONPEIEICHUS MOJIOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus (CeBEepHOro moJlymapus 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 W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o0maoiee NOBTOPEHUE.

O0o01eHne U cucTeMaTH3alus Coep KaHUsl pa3iesoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAJIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbl ACTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
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, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
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
OCYUIECTBIISIETCS C YUYETOM COJIEP>KATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

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



Teopusi, HAOIIOACHHUE, 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
TOXJECTBO. BEKTOpBI M HMX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKuudA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNICHUE MIOMAAN IJIOCKUX QUTyp 1 00bEMA Tell.

Buonozua: >nexkrpuueckue SBICHHUS B JKUBOM IpuUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOM IPUPOJE, DKOJOTHYECKHE PHUCKUM IIPH 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 OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

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

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEpEeMEHHOrO0 TOKA, MHIYKIUOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3JIEKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meub, yabTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
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 M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

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, ITUYECKOTO MTOBEICHUS;

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

e OCO3HAaHHE JIMYHOTO BKJa/ia B TOCTPOCHUE YCTOMUHUBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEeC K pa3nuyHbIM chepam npodecCHOHATBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYLIECTBISATH IOMCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO  CIOCOOHOCTh  MOHUMAaTh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.



[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenust B 11 knacce mpeaMeTHbIE Pe3yJbTaThl 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 HAy4yHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
MPAKTUYECKON  JICSITEIbHOCTH 4elOBEKa W JaJIbHEHIlIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENIFHOM W TPOTHOCTHYECKON (YHKIMN (PU3MUEeCKON Teopuu —
ANEKTPOJMHAMUKH, CIIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢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;
paziuyaTh YCIOBUSL NPUMEHUMOCTH MoOJeNed (U3UYECKUX Tel U
IPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE I0Jisl, TAPMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUI MasTHUK,
UJCANbHBIA MPYKUHHBIA MasTHUK, FAPMOHUYECKHE BOJHBI, HA€aJbHBIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aTOMa, aTOMHOTO SApa U
KBAHTOBOM MOJIC/IH CBETA;

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

aHAIM3UPOBAaTh U OOBICHATH DJEKTPOMArHUTHBIE MPOIECCHl 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, mnepBbli U BTOpoM moctynarel bopa, mnpuHUUI
COOTHOIIICHHS HeompenenéHHocteil [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B SAJIEPHBIX PEAKIMUAX, 3aKOH
pazoaKTUBHOTO pacnajia);

ONMUCHIBATH (PU3NYECKHUE TPOLIECCHl U SIBICHUS, HCHOJb3YysS BEITUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLMS



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

OOBSCHATHP  OCOOCHHOCTH  TPOTCKaHWUA  (PU3WYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAS WHIYKIWS, CAMOMHIYKITUS, PE30HAHC, MHTep(epeHIINSs
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 HMHAYKIMM 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 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3MNHBIX CUCTEMaX, B MEXKIAIaKTUUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, SBOJIONNHU 3BE3N U Beenennoii;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (U3WUYECKUX BEJIMYHMH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU 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 ONTHUMAIBHBIA METOJIT M3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIIIaHUPOBATh
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIyYCHHbIE PEe3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPeaJIOKEHHOU
TUTIOTE3bI;

OIMHMCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Jiro1aTh paBujia OE30MaCHOTO TPy/a MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax y4yeOHOro OJKCIIEpUMEHTa, MpaKTUKyMa ©  y4eOHO-
UCCIIEIOBATENbCKOMI M TPOEKTHOW JEATEIbHOCTH C UCIOJIb30BAHUEM
WU3MEPUTETLHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYA0BAHUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJlaHHOM W HESBHO 3aJaHHOM
¢bu3nYecKoil MOJIENIbI0: Ha OCHOBAaHWU aHaJIW3a YCIOBUS BHIOUPATh



¢uznyeckue MoOJeNnd, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAaThl (PU3NYECKUX TEOpUi
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHA 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
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>XJIEHUI ¢ ONOPOI Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

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

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

aHaJIM3UPOBATh U OLIEHUBATD MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JESTEIIbBHOCTH 4YEJIOBEKA, CBA3aHHOM C (PU3MYECKUMH TMPOLIECCAMHU, C
MO3UIINHI FKOJOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaIbHOM
NPUPOAOTOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIrO
00I11eCTBA;

MPUMEHSTh pa3IudHble CIOCOObI PaboThl ¢ MHpOpPMaNUEH (PU3UYECKOTO
COJIEp)KaHUSI C KCIOJb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TE€XHOJIOTUI, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbsBICHUS Y4YeOHOH u
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIIPETALINH
uH(poOpMaIUKU, MOIYYEHHOM U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
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 Tpoliecce
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 T'PYNIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI;



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



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuecTBO yacoB JJ1eKTPOHHBbIE
Ne ni/m (undpoBbie)
HaumeHoBaHMe pa3aesioB M TeEM MPOrpaMMbl Kontposbusbie IIpakTnueckue
Bceero o0pa3oBaTeJibHbIE
padoThI padoThI pecypeni
Pazjnen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
1.1 M 14
ArHiHoe HoJe https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
12 DJIeKTPOMATHHTHAS MY KL 13 1 https://m.edso0.ru/39859ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmorexa [IOK
21 Mexarmeckne korebaims 10 https://m.edso00.ru/39859f1
bu6mmorexa [IOK
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 15 https://m.edso0.ru/39859¢f1
53 MexaHu4ecKue U 3J1€KTPOMArHUTHbIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6mmorexa [IOK
24 Onrika 25 1 https://m.edso0.ru/39859¢ef1
Hroro mo pazueny 60
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
3.1 T 5 1
Ocuoser CTO https://m.edso0.ru/39859ef1
Hroro no pazneny 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

Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyaapHO-BOIHOBOH AyaIU3M 15 bubmorexa [JOK
' PIYyCKYIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 )]
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHUIL https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DneMEeHTHl aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PU3MYECKUM TIPAKTUKYM
. bubmuorexa [JOK
1 ) 1 1
y VISHTHCCIIH TIPAKTHIEYM 6 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEIMETHOTO COICPIKAHMSI U OTIBITA 15 bubnuorexa [IOK
' NEeSATETLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
n3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
BsauMonelicTBre MOCTOSIHHBIX
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM 1 bubmorexa LHOK
poBOA ' 01.09.2025  https://m.edsoo.ru/487a8593
MarunutHoe nosne. ['unoreza Ammepa
BekTop MarHuTHOM HHAYKIUH.
2 [Tpun pI/Il'I CyIEpPIIO3n Ifz IVLIIal"HI/ITHBIX 1 bubnnorexa [IOK
P UH yHep t N 02.09.2025  https://m.edsoo.ru/4clabcch
nosiell. JInHuM MarHuTHOU MHAYKIMU
3 MarauTHo€e noJie MPOBOIHUKA C 1 bubmmoteka IIOK
TokoM. OnbIT Dpcrena 03.09.2025  https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHUE U 1 bubnmorexa LIOK
MOYJTb 04.09.2025 | https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHICHHE a1 05.09.2025  https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DIeKTpOU3MEPUTEbHBIE TPHOOPHI 08.09.2025  https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJICHUE U
7 MOJ1yJib. JIBI>KEHUE 3apsKeHHON 1 bubmuoreka [IOK
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM 09.09.2025 | https://m.edsoo.ru/c97afaal
oJIe
8 Penrenne 3amau 1 bubmrorexa LIOK
A 10.09.2025  https://m.edsoo.ru/504e98c7
9 PaGora cuel JlopeHniia 1 bubmmoreka [JOK



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

11.09.2025  https://m.edsoo.ru/d518be4b
10 Pemenue 3amau bubmmorexa [IOK
A 12.09.2025  https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTRE.
11 ®deppomMarHeTUKy, apa- u bubmorexa OK
PP > 4P 15.09.2025  https://m.edsoo.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIEC CBOMCTBA
12 dbeppomarneTukoB. [IpumMeHeHne bubmmorexa [JOK
PP P 16.09.2025  https://m.edso0.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" 17.09.2025  https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo Teme "MarauTHoe bubmuoreka [IOK
nosie" 18.09.2025  https://m.edsoo.ru/41c4ae8a
SIBneHne AneKTPOMAarHUTHOM
15 uHaykiuu. [ToTok BekTopa bubmorexa [IOK
AYIHIE P 19.09.2025  https://m.edsoo.ru/b3efa0cl
MarHUTHON MHIYKIIUU
bubmmoteka IIOK
16 DAL nuayiunn 22.09.2025  https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnnorexa [JOK
®dapanes 23.09.2025  https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nosie. Toku bu6muoreka [JOK
dyko 24.09.2025  https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMY B ABUKYIIAXCS bubmmoreka [JOK
MIPOBOTHUKAX 25.09.2025  https://m.edsoo.ru/0235cc02
bubnunorexa LIOK
20 P
cHicte sazat 26.09.2025  https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 lpasito Jlerua 29.09.2025  https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
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HNupyktuBHOCTH. Karymika

bubnunoreka LIOK

22 HHAYKTHBHOCTH B LSIH HOCTOAHOTO 30.09.2025  https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue camounaykuuu. I/C bubmuorexa [JOK
CaMOMHIYKIUU 01.10.2025 | https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KAaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe 02.10.2025  https://m.edsoo.ru/b3c0ad1l
25 Pemenne 3amau bubmorexa HOK
A 03.10.2025 | https://m.edso00.ru/88f69d2b
26 O06o001IeHre U CUCTEeMaTH3alHs bubnuoreka [{OK
3HAHUH 10 TeMe "DIeKTpoaruHaMuKa" 06.10.2025  https://m.edso0.ru/76484025
97 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"OnexkTpoauHaMuKa" 07.10.2025 = https://m.edsoo.ru/8ae09b98
Konebarennnas cucrema. CBoOOIHEIE
28 konebanus. 'apMoOHHYECKHE bubnmorera HOK
P 08.10.2025  https://m.edsoo.ru/7c1db385
KoJIeOaHUs
29 KunemaTtnueckoe U JMHaAMHUYIECKOE bubmmoteka IIOK
oIHcaHue KoJieOaTeNbHBIX ABUKEHNI 09.10.2025  https://m.edsoo.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBos
IUHAMHYECKOTO OIHUCAHUS
30 TapMOHUYECKHUX KOJIECOaHUN U3 UX bubnnorexa [IOK
P 10.10.2025  https://m.edsoo.ru/e3c99692
SHEPreTUIECKOT0 U KHHEMATHIECKOTO
OIIMCaHU
. bubmuoreka [{OK
31 A
MILIMTY 2 1 $a3a KoneOaui 13.10.2025  https://m.edsoo.ru/7a0c439a
Ilepuon 1 yacToTa KojieOaHUM.
32 Heplxloz[ MaJIBIX CBOOOIHBIX bubmmorexa TIOK
pHOA A 14.10.2025 = https://m.eds00.ru/e0399319

KOJIeOaHUI MAaTEMATUUYECKOTO
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MasiTHUKa. [leproa cBOOOTHBIX
KoJie0aHul MPY>KMHHOTO MasiTHUKA

33 3aryxaromue KoieOaHus. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc 15.10.2025 | https://m.edsoo.ru/72e93d09
bu6nunorexa LIOK
34 ABTOKOTICOAH 1A 16.10.2025  https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
17.10.2025 https://m.eds00.ru/756123c5
VYpok-koHpepe "MexaHu4ecKue
36 K(?JIGI%:HI?E) BpMH;I;IEaHBH;XHHq - bubmorexa HOK
,},] 20.10.2025  https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
37 3HaHU# 1o TeMe "MexaHudeckue bubmmorexa [JOK
" 21.10.2025  https://m.edsoo.ru/eb84182f
KoJeOaHus
38 OJeKTpOMarHUTHbIE KOJICOaHusI. bubmmnoreka HOK
KonebarenbHblil KOHTYD 22.10.2025 https://m.edsoo.ru/d4adabde
®opmyrna Tomcona. Csi3b
39 aMIUTATY 1Bl 3apsiia KOHJEHCATOpa ¢ bubmuoreka [JOK
aMIUTUTYI0M CUJIBI TOKA B 23.10.2025 @ https://m.edsoo.ru/093f9afl
KoJIe0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
UJIeTbHOM KO0JIe0aTEThbHOM KOHTYPE 24.10.2025  https://m.edsoo.ru/d1e2d543
3aryxaroIiue 3IeKTPOMarHuTHbIS
41 KOJ‘I}é6aHI/I:j[ Brin >1<p CHHbBIC bubmorexa HOK
' YA 05.11.2025  https://m.edsoo.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
42 IIepemennslit TOK. Pe3ucrop u bu6muoreka [JOK
KOHJIEHCATOP B LIETH MEPEMEHHOTO 06.11.2025  https://m.edso0.ru/84836152
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TOKa

43 Karyiika HHIyKTUBHOCTH B LIENIH bubnmnoreka HOK
MEPEMEHHOTO TOKa 07.11.2025  https://m.edsoo.ru/cfa307af
44 3akon Oma 1Sl JICKTPUYECKOM e bu6nunoreka LIOK
IIEPEMEHHOT0 TOKA 10.11.2025  https://m.edsoo.ru/8bae38e6
Mo1HOCTh NEPEMEHHOTO TOKA.
45 AMIUIUTYJHOE U JEUCTBYIOIIIEE Bubmiorexa HOK
A A yrom 11.11.2025 https://m.edsoo.ru/lcacécéc
3HAYCHHME CHJIBI TOKA M HATIPSHKCHUS
46 Pe3onaHc B dIIEKTPHUECKO LIETH Bubmrorexa IOK
P a 12.11.2025  https://m.eds00.ru/087506df
bubnunoreka LIOK
47 P
CHICHHE 3aAak 13.11.2025  https://m.edsoo.ru/al6836a4
W neanpueiif TpanchopMatop.
48 HI{omBo CTBE ne(be paqa I/Ip Bubmaorexa IIOK
P s > TIepedt - 14.11.2025  https://m.edsoo.ru/f97418ae
noTpebiieHue NMEKTPUIECKONH IHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JIBT ):1 HCHOHBS(;[BpaHPISIp Bubmoreka HOK
YIRTYP 5 17.11.2025 https://m.eds00.ru/a6f74d93
DJIEKTPOIHEPTUM B ITIOBCEIHEBHOU
JKU3HHA
bubnunorexa LIOK
P
50 cHicHe sanat 18.11.2025  https://m.edsoo.ru/ee6677ed
51 Permenne 3agau Bubmorexa IIOK
s 19.11.2025 | https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HAHUHU 110 TeME "DIEKTPOMarHUTHEIE Brbmrorexa [IOK
" P 20.11.2025  https://m.edsoo.ru/401024a9
KOJIeOaHus
53 MexaHHYeCKHE BOJIHBI. but6mmoreka [IOK
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XapakTepUCTUKU MEXaHHUCCKUX BOJIH 21.11.2025  https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa LOK
24.11.2025  https://m.edsoo.ru/d9ae1000
bu6nunoreka LIOK
5 .
> 3pyi. XapaKTepHCTHKIL 3Byka 25.11.2025  https://m.edsoo.ru/138b6f09
Wndpassyk u ynprpassyk. LllymoBoe Bu6muotexa [JOK
56 .
3arps3HEHUE OKPYIKAIOIIEH CpeIbl 26.11.2025  https://m.edsoo.ru/7380038f
bubmuoreka [IOK
57 P
CHICHIE 3 27.11.2025 https://m.edso0.ru/cfd918bf
58 DJIEKTPOMAarHUTHbIE BOJIHBI. bubmmoreka [JOK
N3ity4eHue 3J1eKTpOMarHuTHBIX BOJIH 28.11.2025  https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH 01.12.2025  https://m.edsoo.ru/d01b818c
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [IpumeHeHHEe PIeKTPOMArHUTHBIX bubmorexa HOK
P P 02.12.2025  https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE H OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJIeBUIeHNA. Pagronokamus. bu6nmorexa LIOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE 03.12.2025  https://m.edsoo.ru/9f96f1f8
OKPYXaIoIIe Cpeabl
62 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Konebanus u BOTHBI" 04.12.2025  https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIUHEHHOTO bubmmoreka [JOK
pacrpocTpaHeHHUs CBeTa 05.12.2025  https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHA MPSIMOJIUHENHOTO bubmmorexa [IOK
08.12.2025  https://m.edsoo.ru/ea32d455
pacipoCcTpaHeHUs CBETa
65 Ortpaxenue ceta. [lnockoe 3epkaino. bubmmoreka [JOK
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Cdepudeckoe 3epkaio 09.12.2025  https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJILHBIN IT0KA3aTelb
66 npenomitenus. [1onHoe BHyTpeHHEE bubnnorexa HOK
p ’ . yp 10.12.2025 | https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHslil yromn
MOJTHOTO BHYTPEHHETO OTPAXKCHUS
Pemenue 3a1au Ha mIpuMEHEHNE
67 3aKOHOB OTPAXEHUS U IIPETOMIICHUS bubnnorexa [IOK
P P 11.12.2025  https://m.eds00.ru/49d830a9
cBera
Xop nydeit B mpusMme. ducnepeust
68 cBera. CIHOXHBIA cocTaB 0eJI0ro Bubmiorexa OK
' 12.12.2025 https://m.edsoo.ru/d8elc3be
cBera. LlBet
69 JInn3el. @OKyCHOE pacCTOSHUE U Bbu6moteka [JOK
onTHYecKas Cuiia JIMH3EI 15.12.2025 @ https://m.edso0.ru/60441359
70 [TocTpoenue n3o0pakeHni B IMH3AX U bubmuoteka [IOK
AX CUCTEMaxX. Y BEJIMYECHNE JINH3EI 16.12.2025  https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha MOCTpoeHHE
71 M300paXkeHUH, TOJIYYaEMBIX C bubnnorexa [IOK
p ’ y 17.12.2025  https://m.edsoo.ru/5a868f09
[IOMOILIBIO JIUH3
12 I'ma3 xak onTHyeckas CHCTEMA bubnmorera OK
18.12.2025  https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 IIPUMEHUMOCTH T€OMETPUYECKON bubnmorexa LOK
p p 19.12.2025  https://m.edsoo.ru/cd174a10
OIITHUKHU
72 CKOpOCTh CBETA U METOJIBI €€ bubmmoreka [JOK
HU3MEPEHHUS 22.12.2025  https://m.edsoo.ru/f32aab06
but6mmoreka [IOK
7
> Jlucniepens caera 23.12.2025  https://m.edsoo.ru/lel6cc6e
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bubnunorexa LIOK

76 Hutepgepenums caera 24.12.2025 | https://m.edsoo.ru/5fc0c638
KorepenTHbple HICTOUHUKH. Y CIIOBUS
77 HaAOJIIOAEHUSI MAKCUMYMOB U bubnmorexa LHOK
a Y 25.12.2025  https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bub6nmmoreka [IOK
8 Pelenne 3axad 26.12.2025  https://m.edsoo.ru/3061de2b
bubnunoreka LIOK
7 [puvenenue untephepentun 29.12.2025 | https://m.edsoo.ru/668edbc8
bubnuoreka [{OK
80 Jlndparis caera 30.12.2025  https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubnnorexa [JOK
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB 12.01.2026 | https://m.edsoo.ru/f998d964
bu6mmoreka IIOK
82 Pemenne sanas 13.01.2026  https://m.edsoo.ru/d58c411a
83 [TonepeyHoCTH CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipu3zanus ceeta 14.01.2026 = https://m.edsoo.ru/e9890fe9
bu6nmorexa LIOK
84 Pemenne sanas 15.01.2026  https://m.edsoo.ru/c56c8158
85 CBeTOBLIE SIBIICHUS B IIPUPOIE bubnmorexa HOK
PHpoA 16.01.2026 = https://m.edso0.ru/0b36363d
86 O06o00mIeHNEe U CHCTEMaTH3aITHs bubmuoreka [{OK
3HaHui o teme "Omnruka” 19.01.2026 | https://m.edsoo.ru/8a14748h
g7 KonTtponbHas pabora o Teme bubnuorexa [IOK
«OnTuka» 20.01.2026 = https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCUYECKON MEXAHUKU. 3aKOHBI bubmmorexa TIOK
) 21.01.2026  https://m.edsoo.ru/c9bd77ch

SJICKTPOAUMHAMUWKU U MMPUHIUIT
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OTHOCUTCIIBHOCTHU

[ToctynaTel cnenuaibHON TEOPUU

bu6nmoreka IIOK

89 OTHOCUTEJIBHOCTH 22.01.2026  https://m.edsoo.ru/c56f05ch
[IpocTpaHcTBEHHO-BpEMEHHOM
unrepsai. [Ipeobpazoanus JlopeHna.

90 YcnoBue NpUYMHHOCTH. bubnmnoreka HOK
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 23.01.2026 @ https://m.edsoo.ru/d83742bb
3ame yIeHHe BPEMEHH U COKpAIeHUE
JUTHHBI

01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmorexa [JOK
YaCTHULIbI 26.01.2026  https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u

92 HUMITYJIbCOM PEISATUBUCTCKOM bubmmorexa [JOK

Y P 27.01.2026  https://m.edsoo.ru/b6258ffa
YaCTUIIBI. DHEPTHs MOKOs
93 PaBHOBeCHOE TEIIOBOE H3ITYUCHHE bubmmorexa [JOK
Y 28.01.2026  https://m.edsoo.ru/f54035a5
bubnmorexa LIOK

%4 JaKor cMemeHys BrHa 29.01.2026  https://m.edsoo.ru/1c5ff752

95 TI'unotesa M. [linanka o kBaHTax. bubmmoreka IIOK
DOTOHBI 30.01.2026  https://m.edsoo.ru/a5ffa218

bubnunorexa LIOK

% DHEPIHs i HMIIYIILC POTOHA 02.02.2026  https://m.edsoo.ru/7fb307ec

97 ®otoadp¢ext. OnbiTer A. T bubmuoreka [JOK
Croneroa. 3akoHbl hoTodhdexTa 03.02.2026 = https://m.edsoo.ru/8c68e5b9
YpaBHeHne DUHINTEHA 111

98 doroapdekra. "Kpacnas rpanuna” bubnmorexa LOK

0P Pt 04.02.2026  https://m.edsoo.ru/01ef4556
doroapdexra

99 JaBnenue cBera. Onwite [1. H. but6mmoreka [IOK
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Jlebenena 05.02.2026 = https://m.edso0.ru/64b4f966
. bu6nmoreka IIOK
100 BOIHOBEIC CBOHCTEA TACTAN 06.02.2026  https://m.edsoo.ru/f59cfcec
B e bporins. e
100 | Bpotnprepe o buGmotexa LIOK
P P P . 09.02.2026  https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIMH JIBUKYIICHCS YaCTHIIBI
102 KopnyckynspHo-BOTHOBOM Ayain3m bubmorexa [IOK
pryckyip o 10.02.2026 = https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnuoreka [IOK
KpHUCTaJuIax 11.02.2026 = https://m.edsoo.ru/30dbal8c
C .
106 | wmpomtnpe. Commomerms bubmiotexa LIOK
POMHPE- N 12.02.2026  https://m.edsoo.ru/65783dec
HeonpeaenéuHocrel 'elizenOepra
bu6mmoreka IIOK
105 Pewerne rpaguccinx saza 13.02.2026  https://m.edsoo.ru/e70195bd
N bubmuoreka [{OK
106 Penteriie pacuCTHBIX sajat 16.02.2026  https://m.edsoo.ru/ee9b3182
KontpomnbHas padora 1mo remMam: Bubs 10K
" non _ HNOJIMOTCKA
107 OCHOBB{CTO ’ K"OPHYCKYMPHO 17.02.2026  https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyalTu3M
O
108 arowa. Mranerapran wozens arovia buGmiotexa LIOK
' P A 18.02.2026 https://m.edsoo.ru/312b750a
Pezepdopna
but6mmorexa [IOK
1 IT b
09 OCTyHaTR! Bopa 19.02.2026 = https://m.edsoo.ru/404dfa9a
110 Bugsi ciektpoB. CriekTp ypoBHEi bubnmnorexa [JOK
SHEPTHH aTOMa BOJ0poa 20.02.2026  https://m.edsoo.ru/cf74blla
111 CnoHTaHHOE U BBIHYKJIEHHOE bubmuotexa [JOK
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U3ITyYeHUE CBETa 24.02.2026  https://m.edsoo.ru/f945d85¢c
bu6nmoreka IIOK
112 JI
aep 25.02.2026 @ https://m.edsoo.ru/2288a0c4
HyxnonHnas mozens siapa
113 ['eiizenbepra-MBanenko. 3apsn u bubmmoreka [JOK
MaccoBO€ YHCIIO siapa. M30Torbl. 26.02.2026 @ https://m.edsoo.ru/34ada5de
PanuoakTuBHOCTH
3aK0H paJIMOAaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPVYIOILIETO
114 W3JIyYEeHUS BJ'II/I}IPI:I/}IIC B buGnuorexa [IOK
y ' 27.02.2026  https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBBIC
opranu3msl. Jlozumerpust
DHeprus CBS3U HYKIOHOB B SIpe.
SAnepusie cunbl. JledhekT Macco sapa.
SnepHrle peakuuu. SaepHrie
115 eHaIfTo HpH :6J16bel i aBIIIEMOTO Bubmiorexa OK
P PEL D yIp 02.03.2026  https://m.edsoo.ru/ff1758d0
TEPMOSIJIEPHOTO CHHTE3A.
DKOJIOTUIECKHUE ACTICKTHI Pa3BUTHS
SIEPHOW SHEPTEeTUKHU
MeTobI perucTpaluu u
WCCJICTOBAHMSI DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUA.
116 bapuousl, ME3OHBI U JIENTOHEI Bubmiorexa HOK
P ’ . 03.03.2026 | https://m.edsoo.ru/lac08a5h
IIpencraBnenne o CtanmapTHON
Mozenu. KBapk-Tir0OHHAst MOJIETh
aJpOHOB
dusuka 3a npenenamu CtaHgapTHOMN
117 MOJIEITH Tél\fﬂi{ Marepus u )"Irél;maﬂ bubnnorexa [IOK
AT p 04.03.2026  https://m.edsoo.ru/c026fd37

sHeprus. EnuncTBo husmveckoit
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KapTHUHBI MUpa

OTanel Pa3sBUTHA aCTPOHOMMUHU.

bu6nmoreka IIOK

118
3HavueHHe aCTPOHOMHUU 05.03.2026 = https://m.edsoo.ru/ad73e145
[TprMEHUMOCTh 3aKOHOB (PH3UKH IS
119 00BsCHEHUS PUPOJIBI KOCMUYECKHUX bubmmoreka [JOK
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX 06.03.2026 = https://m.edsoo.ru/39c44028
HUCCIEeN0BAaHUN
CoOBpeMEHHBIC ONITHYCCKUE
120 TEJIECKOIIBI, PAAUOTEIIECKOIIBI buGnuorexa [IOK
> bad ’ 10.03.2026 = https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bup 3Bé3nnoro neda. Co3se3nus,
121 SIpKUE 3BE3/bI, INTAHETHL, X BUINMOE Bubmorexa HOK
P el ’ a 11.03.2026  https://m.edsoo.ru/aac588eb
JIBHKEHUE
Comnreynas cucrema. CoJHIle.
122 CoJHeYyHasT aKTUBHOCTE. MICTOUYHUK bubnmorexa [JOK
. 12.03.2026  https://m.eds00.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31IbI, NX OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma bubmorexa HOK
| Parrep . P . 13.03.2026  https://m.eds00.ru/42169944
CHEKTPAIBLHBIA KJIACC — CBETUMOCTh
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa OK
A g 16.03.2026 @ https://m.edsoo.ru/b3ch766¢
BnyTtpeHHee cTpoeHue 3BE3 .
15 CoBpeMeHHBIE IPEICTABICHUS O bubmuoreka [JOK
MPOUCXO0KICHUH U ABoTonUK ConHIa 17.03.2026 = https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yTe — Hama ['anakTuka.
126 Turne! ramakTuk. YEpHBIE IBIPHI B Bubmorexa OK
P ARIP 18.03.2026 = https://m.edsoo.ru/7cd10a0a

AApax rajJlakKTHK
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Bceenennas. Pacmnpenne BeeneHHOM.

bubmmoreka [JOK
127 3axon Xadona. Teopus bonbuoro 19.03.2026 https://m.edSO(])_.[ru/3dbdf0d2
B3pbIBa. PenukroBoe n3iyueHue
128 Macmrabnas ctpykrypa Beenennoil. bubnmnoreka HOK
Meraranaktuka 20.03.2026  https://m.edsoo.ru/ce234633
N bub6nmmoreka [IOK
129 HepemCHitbie MOGIEMEI ACTPOHOMIH 30.03.2026  https://m edsoo.ru/d37d9ffe
Ou3nyeckuil MPakTUKYM 0 TeME
"UccneqoBanue MAarHUTHOT'O IOJIA
MOCTOSIHHBIX MAarHUTOB" MJIU
130 "UccnenoBaHue CBOMCTB bubnuoreka [{OK
beppomMarueTHKoB" Uiu 31.03.2026  https://m.edsoo.ru/67361aef
"UccnenoBanue AeicTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"
Du3HUeCKUu IPAKTUKYM I10 TEME
"N3mepenue cuiel AMiiepa" uim
131 "N3y4yeHne 3aBUCUMOCTH CUJIBI bubmuoreka [IOK
AmMriepa OT cuJibl TOKa" WU 01.04.2026  https://m.edsoo.ru/fcae91e9
"OnpeneneHre MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue aBieHUs
132 3JIEKTPOMArHUTHOM MHIYKIMHU" WIH 02.04.2026 https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHuTHOTro mosis"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
133 "HccnenoBaHue IBIEHUS buGnnorexa [IOK
03.04.2026  https://m.edsoo.ru/b8fb6391

camouHaykiuu'" wim "COopka Moienu
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JIEKTPOMAarHUTHOTO reHepaTopa”

134

135

136

137

138

139

DuU3nyeCcKui MPaKTUKYM 110 TEME
"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHUH HUTSIHOTO U TIPYKHUHHOTO
MasiTHUKOB"

DuU3nyeCcKui MPaKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
IPYXUHHOM MasiTHUKE"

®dusnyeckuii MPaKTUKYM 110 TeMe
"HccnenoBaHue NepeMEHHOTO TOKA
Yepes3 MOCIIe0BaTEIbHO
COeIMHEHHBIEC KOHACHCATOP, KaTYIIKY
u pesucrop" wiu "Mccnenosanue
pa6OTI)I HCTOYHHUKOB CBE€TA B IICIIN
MEPEMEHHOT0 TOKa"

Du3HUeCKUu IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOM
BOJIHBI"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue nokasarens
IIPEIOMJIEHUS CTEKIA" WiIn
"TlonmydyeHne n300pakeHus B CUCTEME
13 TUIOCKOTO 3€pKaJia v JIUH3bI"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O pacCTOSTHUS OT BElIeCTBa
(Ha mpuMepe KUJIKUX JIUH3)" WIn
"U3mepenune GOKyCHOTO pacCTOSHUS
paccenBarOMX JUH3"

06.04.2026

07.04.2026

08.04.2026

09.04.2026

10.04.2026

13.04.2026

bu6nmmoreka [IOK
https://m.eds00.ru/5d159d35

bub6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6nmorexa LIOK
https://m.edsoo.ru/42569eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f
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140

Du3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakimm,
uHTEepEPEHITUN U TIOJIIPU3AIIT
ceera"

14.04.2026

bu6nunoreka LIOK
https://m.edsoo.ru/8b7ac737

141

Du3N4eCKu IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHULL (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1¢)"

15.04.2026

bubnunoreka LIOK
https://m.edso00.ru/63756¢c47

142

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanne 3aBUCUMOCTHU
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue criekTpa
pa3peKEeHHOr0 aTOMapHOI0 BOJOPOAa
U U3MepeHue noctosiHHoi Pundepra”

16.04.2026

17.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

bubmmoteka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BaHUEM J103UMETpa"
win "M3ydenue nornomienus oeta-
YaCTHII AJTIOMUHHUEM"

20.04.2026

but6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HabGmromenus 38630200 HeOa
HEBOOPYKEHHBIM IJ1a30M C
MCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
IPWJIOKEHUN AJIs OTIpEACICHUS

21.04.2026

but6mmorekxa [IOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMyIIapus U
spkue 38€3ab1" win "HabmroneHus B
teneckorn JIyHbl, TUTaHeT,
TYMaHHOCTEH M 3BE3AHBIX CKOIUICHUI"

O000111eHNE U CUCTEMATU3 AL
3HaHMi. Posib (DU3HKHU ¥ aCTPOHOMHUHM

146 B SKOHOMHUYECKOM, TEXHOJOTHYECKOM bubmorexa HOK
. ’ . ’ 22.04.2026  https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U ATHYECKOM cepax
JICATEILHOCTH YeJIOBEKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHuil. Posb u MecTo ¢pusnku u Bbu6mmotreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU 23.04.2026  https://m.edsoo.ru/18f19f7c
KapTHUHE MHUpa
O00011eHNEe U CUCTEMATU3 AL
3HaHuil. Pose ¢pusndeckoil Teopun B
OPMHPOBAHUH MPEACTABICHUHN O
148 inlaneixoﬁ KapTl:IHIé MHPA, MECTO bubmmorexa LIOK
N 24.04.2026 = https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAIy COBPEMEHHBIX €CTECTBECHHO-
HAYYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o0011eHNEe U cUCTeMaTH3aIs bub6muoreka [IOK
3HaHui mo teme "Kunemaruka" 27.04.2026  https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHui 1mo teme "Knnemarnka" 28.04.2026  https://m.edsoo.ru/4e31b507
151 O00011eHre U CUCTEMATU3ALIS bu6nunorexa LIOK
3HaHui 1o teme "/[uHamuka" 29.04.2026  https://m.edsoo.ru/2dfbafc5
152 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [{OK
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3HaHMii 10 Teme "CTaTHKa TBEPIOTO 30.04.2026  https://m.edsoo.ru/3cca482e
Teaa"
O00011IeHIE U CUCTEMATHU3ALHS
153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS bubmaorexa LIOK
" P 04.05.2026  https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3 AL
154 3HaHUU 110 TeMe "OCHOBEI Bubmorexa IIOK
. " 05.05.2026  https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000I11IeHNE U CUCTEMATU3ALUS
155 3HaHui 110 Teme "TepMoanHamuka Bubmuorexa LIOK
P ) 06.05.2026  https://m.edso0.ru/c63f7c10
TeruioBble MaIIUHBI
O00011IEHNE U CUCTEMATHU3AIHS
156 3HaHUU 10 TeMe "ArperaTHble bubmmorexa [JOK
cocTosiHuA BemecTBa. Da3oBrle 07.05.2026  https://m.edsoo.ru/1d36b5b1
nepexonpl”
O00011eHNEe U CUCTEMATU3ALIS
157 3HAHUU 110 TeMe "DIEKTPHUIECKOE Bubmaorexa IIOK
" P 08.05.2026  https://m.edsoo.ru/3bf0def9
[oJie
O00011eHNEe U CUCTEMATU3ALIS
158 3ganuil o teMme "IlocToAHHBII Bubmorexa LIOK
. 12.05.2026 = https://m.edsoo.ru/71453ee6
ANEKTPUYECKUH TOK
O000I1IIeHNE U CUCTEMATHU3ALHS
159 3HaHUU 110 TeMe "TOKH B pa3sIMUHBIX Bubmorexa IIOK
" P 13.05.2026 = https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHne U cucTeMaTu3alus bubmmoreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" 14.05.2026 = https://m.edsoo.ru/3b4c06ae
161 Pesepsublit ypok. O0o0ieHue u bu6muoreka [IOK
cUCTEeMAaTHu3aIns 3HaHUH 110 TeMeE 15.05.2026 | https://m.edso0.ru/053e2248
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"JJIeKTpOMarHuTHasE MHIYKIUs"

PesepBHbIil ypok. O6001IeHNE 1

162 cUCTEMATHU3AIAA 3HAHUH 10 TEME Bubmorexa IIOK
: 5 . 18.05.2026  https://m.edsoo.ru/d6310bfd
Mexannueckue Kojieoanus
PesepsuEIil ypok. O000I1IIEHHE U
163 CI/ICTIe)MaTI/BZII;H;I 3HaHI/II;IH 10 TEME Bubmorexa IIOK
19.05.2026 @ https://m.edsoo.ru/5e2bb83d
"DneKTpoOMarHUTHbBIE KoNeOaHus"
PesepBusiit ypok. O6o0meHue u
164 cUCTEMAaTHU3alHs 3HAHUH 10 TEME bubnunoreka LIOK
"MexaHUYeCKUE U 3IEKTPOMATHUTHbIE 20.05.2026  https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlil ypok. O000111€HIE U
165 CI/ICTEM&TI/ISZPI/I}I 3HAHUHA 110 TEME Bubmorexa IOK
" " B 21.05.2026  https://m.edsoo.ru/52ad1603
Onrtuka
PesepBHEbIil ypok. O000IIIEHNE U
166 CI/ICTI;MaTI/BZ pm[ 3HaHI/II;IH 110 TEME Bubmorexa IIOK
! 22.05.2026 | https://m.edsoo.ru/5beclc65
"OcuoBer CTO"
PesepBusblii ypok. O000111€HIE U
167 CI/ICTEMaTI/ISZ pm[ 3HaHI/II;IH 10 TeEME Bubmorexa LIOK
" B . " 25.05.2026  https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH JTyain3m
PesepBHrblil ypok. O000111€HIE U
168 CI/ICTIe)MaTmZII;H;I 3HaHI/II;IH 0 TEME Bubmorexa IIOK
" " 25.05.2026  https://m.edsoo.ru/1f511654
duznka aroma
PesepBurlit ypok. O000IeHHE U
169 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME but6mmorekxa [IOK
"®u3nKa aTOMHOTO SApa U 26.05.2026 @ https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbIX YyacTul"
170 PesepBHbIil ypok. O6001IeHNE 1 bubnuoreka [JOK
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cUcTeMaTu3alus 3HaHUH 110 TeMe
"DnemeHTsl acTpouzuxu"

26.05.2026

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

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

170

16
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl OCBOCHUS OCHOBHOI1
06pa30BaTeJ’lBHOﬁ nporpamMmmasl CpeaHeEro 06mer0 06pa30BaHl/lﬂ

JleMOHCTpHpOBaTh HAa MpUMEpaxX poiib U MECTO (U3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHON TECXHUKHU
U TEXHOJOTHM, B IPAKTUUYECKOWU JEITEIBHOCTU JIIOJIEH, LEIOCTHOCTh M
eIMHCTBO (PU3NIECKOI KapTHHBI MHpa

11.2

11.3

11.4

Y4uThIBaTh TpaHMIBl NPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJEIeH:
TOYEYHBIM JJIEKTPUYECKUHN 3apsj, sAepHas MOJEIb aToMa, HYKJIOHHAs
MO/JIENIb aTOMHOTO Si/Ipa MPH peleHHH (PU3NIECKHUX 3a/1a4

Pacrio3HaBath Guznyeckue siBieHUs (MPOIECChl) B OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH W KBAaHTOBOW (DH3UKH: DIICKTPUYCCKAs
POBOAUMOCTh, TEIIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOC CHCTBUSI
TOKa, B3aWMO/ICHCTBHE MAarHUTOB, YJICKTPOMArHUTHAS UHAYKIUSA, ICHCTBHE
MarHUTHOTO TIOJI1 Ha TMPOBOJAHMK C TOKOM W JBWKYIIMHCS 3aps,
3JIEKTPOMArHUTHBIC KoJIeOaHus u BOJIHBI, PSIMOJIMHEHHOE
pacnpoCTpaHCHUE CBETa, OTPAKEHHE, MpEIOMIICHHE, HWHTepdepeH s,
TU(paKIUs U TOJIIPU3AINAS CBETa, JUCIIEPCUST CBETA, (POTOIICKTPUUCCKUI
sbdekt (porodddexT), cBETOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  CCTECTBEHHAas M HCKyCCTBEHHas
pPalnOaKTUBHOCTh

OHI/ICI)IBaTI) I/I3y‘-I€HHI)I€ CBOﬁCTBa BCIICCTBA (3J'I€KTpI/ILI€CKI/IC, MAarHuTHBIC,
ONTHUYECKHE, DIIEKTPUUECKYI0 MPOBOJMMOCTh pPa3jIUYHBIX Cpen) U
AIIEKTPOMArHUTHBIE  SBIEHUS  (MIPOIECCHI), HCMHOIB3ysS  (U3HUECKUE
BEJIMYMHBI: ANEKTPUUECKUN 3apsij, Cuia TOKa, JIEKTPUUYECKOE HAMPSIKEHUE,
AIIEKTPUYECKOE COMPOTUBIEHUE, pa3HOCTh moreHuuaios, JJIC, pabora
TOKa, WHIYKIHWS MarHuTHoro moisi, cwia Awmmepa, cuna JlopeHna,
I/IHJIYKTI/IBHOCTI) KaTYHIKI/I, 3Hepr1/1${ BJ'IGKTpI/I'-IeCKOFO U MAardHuTHOT O HOHeﬁ,
MEepPUOJI W YacToTa KoJieOaHWUW B KOJIeOATeTbHOM KOHTYpE, 3aps U CHJia
TOKa B TIpollecCe TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJCOAHMIA,
(GOKyCcHOE pacCTOsSsHHE U ONTHUYeCKas Cuja JHUH3bI; [P ONMUCAHHUH
MPAaBUJIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICH HCTIOIB3YEMBIX BEITUYHMH, HX
0003HaYeHHs] U EIWHMIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOLINE JTAaHHYIO
(bU3UYECKYIO BEIUYUHY C APYTUMU BETMUNHAMU

115

OnuceBaTh HN3YUYCHHBIC KBAHTOBBLIC ABJICHHUA MW IIPOLCCCHI, HCIIOJIb3Yys
(I)I/I3I/I‘ICCKI/IC BCJIMYHHBI: CKOPOCTb 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI
U YacTOoTa CBCTA, SHECPIUA U HMITYJIBC (I)OTOHa, nepuoa 1moJypacmnana,




SHEPrusl CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBLHO TPaKTOBATh
(bu3HYeCKUil CMBICIT HCTIONBb3YEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JPYTUMH BeTMYMHAMM, BBIUUCIISTH 3HaUeHHE (PU3UYECKON BETUUHHBI

11.6

AHann3upoBath (U3NYECKHUE MPOLECCH U SIBICHUS, UCIIONB3Ys (PU3NIECKUE
3aKOHBl W HpUHUMIBL 3akoH OMa, 3aKOHBI IIOCIEAO0BAaTENbHOIO U
HapajjieIbHOr0 COeAMHEHUs NIPOBOJIHUKOB, 3aKoH Jlxoyns — JIeHua, 3akoH
9JIEKTPOMArHUTHON MHAYKLUH, 3aKOH MPSIMOJIMHEHHOIO pacnpocTpaHeHHs
CBETa, 3aKOHbI OTPA)KEHUS CBETA, 3aKOHBI MIPEJIOMJICHUS CBETA, YpaBHEHUE
OlHmreHa an1  QoTodpdexra, 3aKOH COXPAaHEHHUs DSHEPruM, 3aKOH
COXPaHEHMs MMITyJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsizia, 3aKOH
COXPaHEHMsT MACcCOBOIO 4YHcia, IOCTYJaThl bopa, 3aKOH pajinOaKTHBHOIO
pacmazga; Ipyd 3TOM pa3lIndaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHsl  (rpaHMubl,  oOnacTu)
IPUMEHUMOCTH

11.7

11.8

Ormpenensath  HampaBiIC€HUE BEKTOpA HWHAYKIMKW MAarHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHia

CTpouTh M OINKCHIBATh H300PAKECHHE, CO3JaBAEMOE IIJIOCKUM 3EPKajoM,
TOHKOW JIUH30H

11.9

BEBITIONTHATE 3KCHEPUMEHTBI IO HCCIICIOBAHUIO (DM3HUYSCKUX SIBICHUUA U
MIPOIIECCOB C MCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPECHHUIA; IIPH 3TOM
dbopmynupoBath npobiemy (3agady) ¥ TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BaHUS, MPOBOJUTH OMBIT
1 GOPMYIIUPOBATH BHIBOJIBI

11.10

Ocy1iecTBisITh MpsIMblE M KOCBEHHbBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH  (U3MYECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH; MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHJIEC
TabnuI ¥ rpaduKoB, AeJaTh BHIBOJBI MO PE3yJIbTaTaM UCCIETIOBAHUS

11.12

Cobmronats paBuiia 6€301MacHOTO TPYAA MPH MPOBEICHUN UCCIICIOBAHHN B
paMKax  y4eOHOro  JKCIEpUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKO |
HpOCKTHOfI ACATCIIBHOCTU C UCITOJIB30BAHUEM N3MEPHUTECIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 000PYTOBAHUS

11.13

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCIIONB3Yys (PU3MUECKUE 3aKOHBI W MIPUHITUIIBI; HA OCHOBE aHAJIW3a YCIOBUS
3a/1auu BHIOMPATh (DPU3UYECKYIO MOJIEINb, BBIICTATh (PU3NUECKUE BEITUYHHBI
u GOpMyJbl, HEOOXOAMMBIE ISl €€ pElIeHHs, MPOBOAUTH PACUETHI U
OIICHUBATH PEATHHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI

11.14

Pemars Ka4yeCTBEHHbIE 3a7a4u: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKIECHHUM C OMNOpOHM Ha H3y4YCHHBIE




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

11.15

Hcnonb3oBaTe  IpU  pelleHMH  Y4eOHBIX  3ajad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJIIPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAJTM3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO

11.16

11.17

11.18

OOBSCHATh TPUHIMUIBI JEUCTBHS MAIUH, NPHOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3iuyaTh YCIOBHS UX 0€30MacHOr0 WCIOJIb30BAaHUS B
HOBCEIHEBHON KU3HU

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOIECCOB OKPYKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obecrieueHrss O€30MACHOCTH TIPH  OOpalleHHH C NpuOOpaMH  H
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHS 3JI0POBbSI M COOJFOJICHUS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpelie

11.19

PaGoTtats B Tpymnme C BBIMOJHEHHWEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAIBHO PACHPEENATh 00SI3aHHOCTH U
IUIAHUPOBATh JESATENBHOCTh B HECTaHAAPTHBIX CUTYallMsX, aJIeKBaTHO
OLICHMBATh BKJIQJ] KaXIOTO U3 YYaCTHUKOB TPYIIBI B pELICHUE
paccMaTpuBaeMoii MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KJIACC
Kona Koanposepsiemoro
IIpoBepsiemMbIe 3JIeMEHTHI COIeP:KAHUS
pa3aesa  3jieMeHTa
4 DJIEKTPOIAMMHAMUKA
##H#HPar###MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHA A MHAYKIMA
431 ITocTostHHBIC MAarHHTHI. BzamMmoneticTBue
s MOCTOSIHHBIX MArHUTOB
MarnutHoe none. BekTop MarHUTHON HWHIYKITUH.
4.3 [Mpunmun cynepno3unuu. JIMHUM MarHUTHOM
e nHAyKuud. KapTuHa TuHUNA MarHUTHOW MHAYKIIMU
I10JISI IOCTOSHHBIX MarHUTOB
MaruutHO€E 1noJjie MpoBOAHUKA C TOKOM. KapTuna
JUHUWA TIOJIS JJIMHHOTO MPSMOT0 IPOBOJHUKA W
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C
TOKOM. OmnbIT Opcrena. BsaumonetictBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOJlyJIb U HalIpaBJIEHUE
Cuna Jlopenma, e€ Momynb W HampaBleHHE.
4.3.5 JIBM>KeHHE 3apsyKEHHOM 4acTULbl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia
4.3.6 SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU
4.3 N
4.3.7 IToToK BEKTOpa MarHUTHOW MHIYKIIMHU
438 OJC wuHAaykuu. 3aKoH  AJIEKTPOMArHUTHOM
e uHaykin Papanes
Buxpesoe snexrpuueckoe noie. 3C unayKum B
439 MIPOBOJIHUKE, JIBMXKYHIEMCSl TOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBnenune camomuaykuuu. DJ[C
e CaMOMHIYKITHH
4.3.12 DHeprusi MarHUuTHOTO TIOJISI KATYIITKHA C TOKOM
4.3.13 DNEeKTpPOMarHUTHOE T0JIe
TexHUYeCKHE yCTPOMCTBA: TOCTOSTHHBIE MarHUTHI,
4.3.14 AIIEKTPOMArHuThl, 3JIEKTPOJABUIaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[IpakTueckue paboTbl. M3ydeHHe MarHUTHOTO
4.3.15 MOJIsl KaTyluIku ¢ TOKoM. MccnenoBanue nerncTBus
MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.




HccnenoBanue  sBICHUS — DJIEKTPOMArHUTHOM
UHIYKUUU

5.1

KOJIEBAHUA 1 BOJIHBI

#HHParHMEX AHNMYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUW A

.11

KomnebarensHas cucrema. CBoOOMHBIE KOIEOAHNUS.
I'apmonunueckue kojebanus. Ilepuonm, wyactora,
amMIunTyna u ¢asa KoueOaHuit

5.1.2

5.1.3

[IpyxuHHBI MassTHUK. MaTeMaTH4eCKUil MaSTHUK
YpaBHeHue TapMOHUYECKHX KoseOaHui.
Kunemarnueckoen  JMHAMHUYECKOS  OIMCAHHE
K0JIE0ATEIbHOIO NBYIKEHUS

5.1.4

[IpeBpamienue dSHepruv IpU TAPMOHUYECKUX
koneOaHusax. CBA3p aMIUIMTYAbl  KoOJIeOaHMM
MCXOJHOW BEIWYHMHBI C aMIUTUTYAaMHU KoJeOaHMi
€€ CKOPOCTU U YCKOPEHMUS

5.15

KonebaTenbHblit KOHTYP. CBobOoHBIE
DIIEKTPOMArHUTHBIE KOJNE0aHWS B  HJICATHHOM
KojeOaTeIbHOM ~ KOHType. AHalorus  MExXIy
MEXaHUYECKUMHU 51 AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPaHCHUA OHEPIrun B nacaJiIbHOM
KOJIeOaTeIbHOM KOHTYPE

BLIHY)KI[eHHHe MEXaHHYCCKHEC KoJIeOaHMSI.
Pe3onanc. Pe3onaHcHas KpuBasl. BBIHY)K)ICHHBIC
OJICKTPOMArduTHBIC KOJICOaHHS.

ITepemennsbIil TOK. CHHYCOUJAIbHBIN IEPEMEHHBIN
TOK.

5.19

5.1.10

MouHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CUIIbI TOKA U HAIIPSKECHUS
Tpancpopmarop. IlpousBoincTBo, mnepepaya U
norpebieHue JNEKTPUYECKOU SHEPIHUH.
OKOJIOTUYECKME  PUCKM  IPU  IPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUH. Kynberypa
HCITOJIB30BaHUs AJIEKTPOIHEPTUH B MOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

IIpakTrueckue paboThI. Hccnenosanne
3aBHCHUMOCTH ME€pPHO/Ia MaJIbIX KoJeOaHMii rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LENU U3
IIOCJIEZ0OBATENBHO COCAMHEHHBIX KOHJEHCATOpa,




KaTYIIKU U PE3UCTOpa

5.2

5.3

##HHPar#HMEX AHMYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuveckue BOJIHBI, YCJIOBHS
pacrnpocTpaHeHHUS. ITepuon. CxopocTtb
pacnpocTpaHeHus U JiuHa BoyiHbl. [lonepeunsie u
MPOJIOJILHBIEC BOJIHBI

5.2.2

#H#Par###  Uuatepdepenuuss u - audpaxius
MEXaHWYECKUX BOJH

5.2.3

5.24

5.25

5.2.6

3Byk. CkopocTh 3ByKa. 'pomkocTh 3Byka. Bricora
ToHa. TemOp 3ByKa

OJEKTPOMAarHuTHHIE BOJIHBL. Y CIIOBUS H3JIy4YCHHUS
JJIEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTanys
BeKTOpoB E, B U v B 31€KTpOMarHUTHOHN BOJIHE B
BAKyyMe€

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE,
MIpeIoMIICHUE, NoJIsIpU3aIus, mudpaxius,
untepdepeniusa. CKOPOCTh 3IEKTPOMATHUTHBIX
BOJIH

[[Ixkana smekTpoMarHUTHBIX BOJH. [IpuMmeneHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PaanoCBA3U u TCIICBUACHUA.
Panuonoxkanus. DJeKTPOMAarHUTHOE 3arps3HEHHE
OKPYXarolIe Cpeasbl

5.2.8

Texunyeckne YCTpOMWCTBA: MY3bIKaJIbHbIE
HHCTPYMEHTHI, YJIBTPa3BYKOBAast [IHArHOCTUKAa B
TEXHUKE U MEIULMHE, pajap, paIuoOlpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neus

#H#HPar##HOIITUKA

531

[IpsMonuHENHOE  pPACIIPOCTPAHEHME CBETAa B
oaHoOpoHOM cpene. JIyd cBeta

5.3.2

5.3.3

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETa.
[TocTpoenne n300pakeHNi B IIIOCKOM 3€pKae

HpCHOMHGHI/Ie cBeTa. 3aKOHBI MMpEJIOMJICHUS CBETA.
AOCOIIIOTHEIN TTOKa3aTellb IMPCIOMJICHUA

5.34

[Tonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

5.3.6

I[I/ICHCpCI/I}I cBeta. CIIOKHEIN cOCTaB 0€lIoro cBeTa.

[BeT

CoOuparole ¥ paccerBarolve JUH3bL. ToHKas
nuH3a. DOKYyCHOE PACCTOSHUE U ONTUYECKAs CHUJIA
TOHKOM JnuH3bL. IlocTpoeHune wu300pakeHuil B




coOuparomumx u paccenBaromux aua3ax. Gopmymna
TOHKOM JIMH3EL. YBeJIMUYCHHUE, TaBaeMOe JTUH30H

537 [Ipenenst IIPUMEHUMOCTH reOMETPUYECKOMN

OIITUKHU

Wntepdepennus crera. KorepeHTHbIE HCTOYHUKH.
538 YcnoBus HaOJI0ICHUS MaKCHMYyMOB u
A MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT

JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpaxmus ceta. JudpaknuonHas peméTka.
YcnoBue HaOMIOEHUS TIIaBHBIX MAKCUMYMOB IIpH
NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPAKIIUOHHYIO PEIIETKY

5.3.9

5.3.10 [Tonstpusarnus cBera

Texnuueckue YCTPOWCTBA: OYKHU, ayna,
5311 ¢doroanmapar, IIPOCKIIMOHHBIN arapar,

MHUKPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  ONTHKAa,
TU(PaKINOHHAS PEHIETKA, TIOISIPOU]]

[IpakTuueckue paboThl. V3MepeHue MoKasares
5312 TIPETIOMIICHHSI. HccnenoBanue CBOWCTB
h n300pakeHuii B uH3ax. HabmromeHne qucnepeuu

CBeTa
BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panunel NPUMEHUMOCTH KJIaCCUYECKOHN
MexaHUKH. [locTynaTsl TEOpUM OTHOCUTEIIBHOCTH:
WHBAapUaHTHOCTb MOJYJII CKOPOCTH CB€Ta B
BaKyyMe€, IPUHIMII OTHOCUTEIBHOCTH DUHIITEHA

6.1

6.2 OTHOCUTETBHOCTH OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHHU U COKpAaIlleHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  MacChl C DJHEPIHEH W  UMITYJIHCOM
6.4 CBOOOIHON YacTUIIBI. DHEPrusi MOKOs CBOOOMHOI
YaCTHUIIBI

7.1

KBAHTOBAS ®U3MKA
#iHPar###3JIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. dDopmyna I[lmanka CBSI3M SHEPruu
7.1.1 (GhoTOHAa C €ro YacToTOW. DHEPrusi M HMITYJIbC
¢dotoHa

OTtkpeiTHE U uccnenoBanue Gorodpdexra. ONbITHI

7.12
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OiHmTeitHa A GoToddpdekra.

7.1.3
«Kpacnas rpanuna» gorospdexra




7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.15

7.1.6

XUMHAYECKOE IEUCTBUE CBETA

Texunyeckue YCTpOMCTBA: (hoTOdIEMEHT,
(dhoTomaTUNK, COTHEUHAs OaTapesi, CBETOIHO]T

7.2

7.2.1

71.2.2

CTPOEHUE ATOMA

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
UCCIIeIOBaHMIO CTpoeHust aroma. [1nanerapHas
MoJieIb aToMa

IToctynmarer bopa. HM3myueHue u IOIIIOLICHUE
(GbOTOHOB TpU MEepexojie aToMa ¢ OAHOIO YPOBHS
sHepruuM Ha apyroil. Buabl cnektpoB. CrnekTp
YpOBHEH 3HEPrHH aToMa BOAOPOIa

7.2.3

BosiHoBbie cBolicTBa yactull. Bonubel ne bpois.
KopmyckymsipHo-BostHOBO#M nyanmm3m. udpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX
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7.2.5

7.2.6

CrioHTaHHoe u BBIHYKACHHOC H3JIYUYCHHUC.
YeTpoicTBO M IpUHIHKIT PabOTHI J1a3epa

TexHuueckue yCTpOMCTBA: CIIEKTPAIbHBIA aHATH3
(crieKTpoCKoII), J1a3ep, KBAaHTOBbIH KOMITBIOTEP
[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

MeTtoapl Ha6J'IIO,[[eHI/I$I n perucTpanmuu
SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OtkpeiTHE paarnoakTuBHOCTH. OnBITH Pe3epdopaa
[0 OMNpEAENEHUI0 CcOCTaBa  PAJUOAKTUBHOTO
uznyuenus. CpoiictBa anbda-, Oera-, ramma-
n3iydeHus. BivsHue painoakTUBHOCTH Ha KUBbIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa U HeWTpoHa. HykionHas
mozenb siapa I'eitzenOepra — HBanenko. 3apsn
anpa. Maccooe uncio sapa. M3oTomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaz. DNEKTPOHHBIM W TO3WTPOHHBIN
Oeta-pacma. 'amma-uznydenue. 3akoH
PaIMOaKTUBHOTO pacmajia

DHeprusi CBA3U HYKJIOHOB B sijipe. SInepHbie CUIIbL.
Jedext macchl sapa

ﬂ)lepHBIe pPCaKkuu. HGHCHI/IC " CUHTE3 AACP

7.3.7

AnepHblii  peaktop. TepMOsAIepHBIM  CHUHTE3.
[IpoGieMbl U MEPCHEKTUBBI SAEPHON IHEPreTUKH.
DKOJOTUYECKUE ACTIEKTHI AIEPHOU SHEPTETUKHU




7.3.8

OnemeHTapHble 4yacTHIBl. OTKpBITHE IMO3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOCHCTBUS

7.3.9

7.3.10

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunnbcona, simepHbiii peakTop, atoMHas 6omba
[IpakTiueckue pabotel. MccienoBanue TpeKoB
gacTHI] (IO TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3qnoro Heba. Co3Besnusi, sipKkue 3BE3JBI,
IUTAHETHI, UX BUJIUMOE JBHIKEHNE

ConneuHast cucrema. [lmaHeTsl 3€eMHOWM TpYIIIbI.

IInaHeTBI-TUTaHTBI U KX CIIYTHHUKH, KapJIMKOBBIC
miaHeTsl. Manble Tena CoJIHEYHON CHCTEMBI

8.3

Connne, ¢orochepa u armocdepa. ComHeqHas
AKTUBHOCTH

8.4

8.5

8.6

8.7

8.8

Hctounuk sHeprun ConHua U 3BE3]

3BE3/bI, MX OCHOBHBIC XapAaKTEPUCTHUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, HX
B3aUMOCBsI3b. JlnarpaMMa «CIeKTpajbHbIN KJlacc —
CBETHUMOCTBY. 3BE3 bl TJIaBHOM
IOCJIEIOBATEIIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTDY ISt 3BE3] IJ1aBHOM
IOCJIEIOBATEIIbHOCTH

H#HHPar###BuyTpeHHee CTpOEHHE 3BE3.
CoBpeMeHHbIE MPEICTaBICHUS O MPOUCXOKICHUU
u »Bosroruy CoJHIIa ¥ 3BE31. DTalbl )KU3HU 3BE3]T

Mneunsnii Ilyte — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupeneiacHue 3BE31, ra3a
n neud. llonoxxenne u nBwxenne ConHoa B
INanaktuke. Ilnockas u cheprudeckas NoaCHCTEMBI
l"amakTkn

Tunel ramaktuk. PanuorajakTuku M KBas3apbl.
YEpHble AbIPBI B AIpax rajlakTUK

8.9

Bcenennas. Pacmmupenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u pannyc
Bcenennoii, Teopuss bosbmoro B3psiBa. Mogaens
«ropsuer BeenenHoi». PenmukroBoe nsnyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
MeraraiakTuka. Hepeménnsie po0IeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘IGCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
(rpanubl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOIIECChI,  WCTOJB3ys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI M|

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpUd  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3AeNioB MIKOJIBHOTO Kypca (PU3WKH, a TakKe WHTETpaIuu
3HAHUM M3 JPYyTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONoOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I'-IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHE TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITEIbHOCTH  C  MCIOJb30BAHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 3/1eMEHT COAEPKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
1.1 KMHEMATHKA

111 Mexaandeckoe JBUKCHUC. OTHOCHUTEIILHOCTD

MEXaHUYCCKOI'O JIBHXCHUAA. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKopoCTh MaTepuaabHON TOUKHU:

__AF
L= —
At

= j_‘;r = [L}ﬁ ‘UT ‘U: ]‘
A=

Ax ,
1.1.3 v, =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncienue NEepeMCIICHUA U ITYTU MaTepHaHLHOﬁ TOYKHU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X IO rpaduKy




3aBUCUMOCTH Vx(t)

- _ Ap ~,
T§'TCI'I!EIPWJJHIIE MAaTEPHATBHOII TOYKIL 4 = — =u. 5
At |y o
114
ﬂL:;. r r
a = =(uv,),", aHAIOIIMHO a, = (v, ), a.=(v.
m t J L - -
ar0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
x(t) = xg + Vyut
X(t)
0
+
1.1.5

0X

Uy (t) — vg,, = const

(t)




1.1.6

1.1.7

0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

v (t)=v, +at
a, = const

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

HPII IBILKESHINI B OJTHOM HAIIPABICHIIN IVIE S =

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Yo °

Q Xo ";—

JIBm>xeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0L K TOPU30HTY:

LA




1.1.8

[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

g, =0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

Kpuonunelrinoe npuxenue. J[BuskeHue MatepuaibHOM
TOYKH 10 OKPYKHOCTH.
VrioBas 1 JIMHEWHAs! CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
21

=—=12mv
® = T

2




1.2

2o
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOUKH:

Ay =F:w2R

uc

R
. [lonHoe yckopeHue MaTepraibHON TOUKH

1.1.9

121

1.2.2

Teépnoe Teno. [loctynarenpHOE 1 BpamareibHOE

JBUKCHUC TBép,Z[OFO TCJIa
TMHAMUKA

WNuepumaneHple  cuctemsl  orcué€ra. [lepBslii

Herorona. [Ipuniun otHocuTensHOoCTH [Nanunes

Macca tena. IlnmoTHOCTE BelecTBa:

3aKOH




A

©
I
<I3

1.2.3

Cuna. [IpuHIun cyneprno3uiuu CuiI:

paBHOJEHCTB

-

F,

aBHOZEHCTB — Fl + F2+- -




1.2.4

Bropoii 3akoH Herorona: s marepuansHoi Touku B UCO

I -

Fl = maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
_—{
Fy Fy
1925 Tpetuii 3akoH HproTOHA 1711 MaTepUaibHBIX TOYEK:
Fip = =Fp




12

21

3aKkoH BCEMHUPHOI'0 TATOTCHHUA: CUJIBI NPUTAKCHUA MCEKIY

TOYEYHBIMU MAaCCaMU PaBHBI
mim,

F=G—5

1.2.6




Cuna Tsoxectu. LleHTp TshkecTu Tenna. 3aBUCUMOCTDH CHIIBI
TSDKECTH OT BBICOTHI N HaJ MOBEPXHOCTHIO ILJIAHETHI
pagycom RO:

GMm

M9 = Ry + h)?

mg

R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHUE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
F
™
UN
1.2.8
Cuna TpeHus MmoKost:
Ep < pN

P

AN




Koadduuuent tpenus

[aBienue:
N
P=7s
S
1.2.9
F
1
1.3 CTATHUKA
t
F
MOMEHT CHIIBI OTHOCUTEIHHO OCH BPAIICHHS:
M| = Fl, roe | — mutedo cuier
F
131
F
OTHOCHTEIBHO  OCH, Tmpoxojasmed depe3 Touky O
NEePICHANKYIISPHO PUCYHKY
1.3.2 Llentp macc tena. LleHTp Macc cucTeMBbl MaTepHaIbHBIX




TOYCK:

- myry + myry+...
Tu.M. =
m; + my+...

r
o.M
m
1
+
m
2
+
m
1
r




B opHOpOIHOM T071€ TSXKECTH

(g = const)




const)
LHEHTPp MacCC T€JIa COBIIAAAcT C €ro HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

[M;+M, +...=0

1.3.3 I,
|F+Fy+...=0
HHHPar#H##
3akoHn [lackans
1.34
JaBnenue B xuakoctu, nokosieiics 8 UCO:
P =Dpo +pgh
#i#Part#t P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBBITeCH
F
HHPar##H#
1.3.6

Apx




14

HHHPar###
14.1

BBITCCH

€CIIH TeJIO0 U KUAKoCTh nokosarcs B UCO, To

FApx = ngBmTECH

Apx

pgV

BBITCCH

YcnoBue miaBaHus Tel

3AKOHBI COXPAHEHN A B MEXAHUKE

HMMiynsc MaTepralbHON TOUKU:

p=mv




HNmMnynbece cucreMsl! Tei:

- - -

p=ps+tpt+..

p

p

HHHParHH !
1.4.2

+




HHHPar###
143

3aKOH U3MCHEHHS U COXpPAaHCHUA UMITYJIbCA:

B 1CO

- -

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHemHAt+' -

A(




1BHEIITH

At

2BHENH

At

B ICO , ecniu

Ap = A(p; +pp+...) =0




A(

, €CITN

- >

FlBHeLLIH + FZBHemH+' e




1 BHEIITH

2BHEIIH

PeaxkTtiBHOE NBUXKEHHUE

F
\?’Cx‘

HHPar###

144 PaboTa cuiibl Ha MAJIOM TIEPEMEIIICHHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@

145 D

MOIIHOCTh CUIBI:

€CJIN 3a BpEMA




At

At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIIIHOCTH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

KHH

mv

2m

mv?  p?

2 2m

EK]/IH -
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3aKOH U3MEHEHHUS KWHETUYECKOM SHEPTUU CUCTEMBI

MatepuanbHbix Touek: B UCO AExun = Al + A2 + ...

[ToreHmanbHas SHEprus:

JUIA ITOTCHIMAJIBHBIX CHUJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

1noTeHI

210TEHI]

AE

MOTEHI]




IToTrenumanpHas YHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EI'IOTeHu =mg h

E
TIOTCHIY
mgh
[ToreHnmanpHast SHEPTUA YIPYTo AeHOPMUPOBAHHOTO
TCJa.
5 kx?
noTeHL, — 2
E
MOTEHI]
2

kx




1.5

1.4.8

151

3aKOH N3MCHCHHS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/II/I:
Euex = Exum T Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KoneOaHUS ~ MaTepHAIbHOH  TOYKH.
Avmmmtynga u  ¢daza konebanmii. KuHemarmueckoe
OINMCAHUE:!

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
I7I€ X - CMEILIEHHE U3 PABHOBECHSI.

JlnHaMu4yecKoe ONKcaHue:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

mw

. 9TO 3HAYHT, YTO




—kx.

DHepreTuyeckoe OIHCaHue (3axkoH COXpaHEeHUs

MEXaHUYECKON IHEPTUN):

CBs3p aMIUIMTYAbl KOJE€OAHUI CMEIIEeHUs MaTepuaibHOU
TOYKH C aMIUIMTyJaMH KojieOaHud e€ CKOpOCTH H

YCKOPEHHUSL:

Upe =04, a__ =04

[Tepuon u yactoTa KoneOaAHUIA:

r=2_1
® vV

[Teproa Manbix CBOOOIHBIX KOJIEOaHMM MaTEeMaTHUECKOIO

MasiTHUKA!
15.2 i
T=2xn|—
g
[Tepron cBOOOIHBIX KO€OaHUI NPY>KUHHOTO MasiTHUKA:
m
T=21n T
Beinyxnennsie  koneOanus. Pe3zonanc. Pe3onaHcHas
153
KpuBas
Ilonepeunble w1 mponosibHble  BOJHBL.  CKOpOCTH
pacrpoCTpaHeHus U JUIMHA BOJIHBIL:
154

v
A=vT =—
v




Wutepdepennyst u audpaxiust BOJIH

155

3ByK. CKOpOCTh 3ByKa

MOJIEKVIJIAAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

2.11

MOJIEKYJISIPHAS ®U3NKA

Mopenu cTpoeHusi ra3oB, JKUIKOCTEM W TBEPIBIX TEIlL
[Tycts TepmoguHamuueckast cucreMa (teno) coctouT u3 N

OZIMHAKOBBIX MOJIEKYJI. Torga KOJIu4ecTBO BEIIECTBA
N m

vV=—=
Ny




rac

N
A
— 4ncio ABorajapo, m — Macca CUCTEMBI (Tena),
u

U

— MOJISIpHAsi Macca BeIlecTBa
2.1.2 TennoBoe NBUKEHHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 Bs3aumonelicTBrUe YacTHIL BEIIIECTBA
2.14 Juddysus. BpoyHoBCcKoe ABMKEHHUE
2.15 Monens nuaeansHoro raza 8 MKT

216 CBs3b MCXKAY JaBJICHUEM U cpeaHeI‘/i KHHETHYECKOM
3HepFI/Ief/'I MMOCTYIATCJIIbHOI'O TCILJIOBOI'O JABWKCHUA




MOJIEKYJI UJI€albHOTO0 Ta3a (ocHOBHOE ypaBHeHre MKT):

R{Jﬂcuj —2?'1 £

p:lmﬂu‘ =

; 2
3 3

riae MO — Macca OHON MOJICKYJIBI,
N

Tl:V

- KOHICHTpAaud MOJICKYJI

2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBs3p TeMieparypbl Tra3a CcO CpeJHeM KHHeTHYeCKOU
DHEPrueil IMOCTYNAaTENbHOIO TEIUIOBOTO JIBMIKEHHUS €ro
MOJIEKYJI:
2.1.8 f 2
— my 3
£_.=|—|=2kT
R 2
2.19 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMel

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKkoH I[aJIBTOHa AJIg JaBJICHHUA CMCCU Pa3pCiKCHHBIX I'a30B:

p=pt+p+..




2.1.12

W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
Moutekys1 N (C HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

P_
T = const
T
p
const
n3obapa (p = const):
%4
— = const

const




I'paduaeckoe npencraBneHne u3omnpoieccoB Ha pV-, pT-u
VT- nuarpamMmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:
%4

14
—= t
T cons

pVv

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HacpllieHHBIE ¥ HEHACHIIIEHHBIS Maphl. KauectBennas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa

2113 OT TeMmmepaTypbl, HX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOIO I1apa
Brnaxxnocts Bo3ayxa.
OTHOCUTEIbHAS BIAXKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbI].Lll'lapa(T) B pHacmLunapa(T)
¢
21.14 =

HachIIIapa




M

M

M

M

mapa

p

HachlIInapa

mapa

W3meHeHne arperatHblX COCTOSTHUI

BCIICCTBA: UCIIAPCHUC

2.1.15

Y KOHJIEHCAIUs, KUTIEHUE KUJIKOCTH

W3meHeHune arperatHblXx COCTOSIHMM BEIECTBA: IJIABJICHUE
2.1.16

Y KpUCTaJUTA3AIUS
2.1.17 [IpeoOpazoBanme sHEepruu B (ha30BBIX EpPEXogax




2.2

TEPMOJNHAMUNKA

2.2.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2

BuyTtpeHHss sHeprus

2.2.3

Temnonepenauya kak crnocod M3MEHEHUS BHYTpEHHEH
sHepruu  0e3  coBepuieHHs  paboTel.  KouBekius,

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

2.2.4

KonnuecTBO TEIUIOTEI.
VYV neapHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

CMAT

2.2.5

VY nenbHas TeruioTa mapooodpaszoBanus L: Q = Lm.
VY nenpHas TemoTa miasiacHus A Q = Am.

VY aenpHast TEIUIOTA CropaHus ToruBa : Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pAV

Boruncnenne paboTel 1o rpaguky mporecca Ha pPV-

AuarpaMmme

IIepBblii 3aKOH TEPMOJIMHAMUKU:
Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy

12




AU

12

12

(O]

12

Anna6ara:
Q12 =0= Ay, = (U; — Uy) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOfI 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MMpONHECCChI




[Ipunuune! aeiictBus Ternossix MammuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T — T, T
2.2.10 max N = Ny = —b =] =
T, HaTp T, TP
YpaBHEHHE TEIUIOBOTO OaliaHca:
Ql + Qz + Q3+: 0

1

+

2
2211

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuzauuss Tel U €€ NPOSABICHUS. DJIEKTPUUYECKUN
3apsia. JIBa Buaa 3apsiga. DJIeMEHTapHBIN 3JIEKTPUYECKUM

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

3.1.2

B3aumopeiictsue 3apsioB. Toueunsie 3apsiabl. 3aKOH
Kysnomna:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

IMPOHUITAEMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

3.1.4

Onektpuueckoe mnose. Ero neiictBue Ha 3JIEKTpUYECKHE
3apsiibl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

o F

qnpo61—1b1171

TIPOOHBIH




ITose Toueunoro 3apsiaa:

q

ET‘ = kT_z
r
k
r
2
q

OJTHOPOJTHOE II0JIE:
E = const.




const.

KapruHbl mMHUNM HANPSI)KEHHOCTH ATUX MOJIEH

3.15

IToTeH1IMAIBHOCTH SJICKTPOCTATHYCCKOI'O ITOJIA.

Pa3zHoCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

a(¢

HOTCHHI/IaJ'II)HaSI OHEPIrusa 3apsga B JJICKTPOCTATHYCCKOM

IIOJIC:




—AW

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

q,,_ﬂ
q

CBs3b HaHpﬂ)I(éHHOCTI/I OJIs1 U Ppa3HOCTH MOTCHIUATIOB JJIA

OJTHOPOJTHOTO 3JIeKTpocTaThHueckoro moist: U = Ed

3.1.6

[TpuHIUIT Cynepno3uiuu JIEKTPUYECKUX MTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+







ITpoBOHMKY B 3IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPH IIPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPH U Ha MIOBEPXHOCTH MIPOBOJHHUKA ( = CONSt
318 Jusnexktpuku B IEKTPOCTATUYECKOM oJe.
o JusnexkTpuyeckasi IpOHULIAEMOCTD BELIECTBA €
Konzgencarop. D1eKTpOoEMKOCTh KOHIEHCATOPA:
c=1
U
C
3.1.9
U




3.1.10

eC

OneKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa:
£&yS
=——=2¢&(y

d

&e

HapaJIJIeJIBHOC COCAMHCHNEC KOHIACHCATOPOB:

q =q1+q2+...,U1 = UZ ='-"Crlapa1m_C1+C2+---

o)




napat




[TocnenoBarenbHOE COCIUHEHUE KOHICHCATOPOB:

1 1 1
U=Ui+ Uz 1 =02 =0 =C_1+C_2+.._
nocJua




TI0CI




3.1.11

3Hepr1/1>1 3ap51>1<eHHor0 KOHI[eHcaTOpaZ
_qU _CcUu* _ ¢*
€T 2 2 2

qu




Cu

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

321

3.2.2

Cwuna Toka:

7=2q
IMocrosHHEIHA TOK: | = const
Jlns mocrostHHOTO TOKa ( = It

VY Cl10BUS CYIIECTBOBAHUS JEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3akon Oma aJ1g yJacTKa Ieru:

I=—
R




3.24

3.25

DnexTpuueckoe COINPOTUBIICHUE. 3aBUCUMOCTh
COTMPOTHUBIICHUS OJTHOPOAHOTO MPOBOAHUKA OT €r0 JAJTUHBI U

CceuCHMS. Y JCIbHOE COIMPOTUBJICHNUEC BCIICCTBA.

l
R:pg

Ucrounnku Toka. 3/]C ucTtouHmKa TOKa:

ACTOpOHHI/IXCHJI

q

E =




A

CTOPOHHUXCHJT

BHyTpeHHEee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMa A1 TOJTHOM (3aMKHYTO# ) S1eKTPUYECKOM LIeTu:

E=IR + Ir, otkyna

Rr




3.2.7

[TapannenbsHoe COeqMHEHUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+...
Rnapa}m Rl RZ

mapant




HOCHCI[OB&TCJII)HOC COCOAMHCHUE ITPOBOIHUKOB!
U=Ul+U2+.,11=12=..,
RHOCJI = Rl + R2+

TocCI




3.2.8

Rt

Pa6ota snekrpuueckoro Toka: A = UL,
3akon J[xoynsa — Jlenia:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t




3.3

3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKA:

Ad
P=— =IU

LY, Ar—d
TennoBast MOIITHOCTH, BBIJIEIISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoOIIHOCTh UICTOYHHKA TOKA:

3.2.10

331

CBOOO/IHbIE  HOCHTENW  DJIEKTPUYECKHX  3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl POBOJUMOCTH  TBEPABIX
METaJJIOB, PaCTBOPOB U PACIIaBOB AJICKTPOJIHUTOB, T'a30B.

ITonynpoBoanuku. 1101ynnpoBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

MexaHnndeckoe B3aMMOIECHCTBHE MarHuToB. MarnurHoe
nose. Bektop  MarHuTHOM — MHaykumu.  I[IpuHnun

Cyneprno3nuuu MaroHuTHbIX MOJIEH:

B = Bl +Bz+




JlvHMM WMHAYKOMKA MarHuTtHOro nois. KaprtuHa nuHui
WHIYKIWN MAarduTHOTO oJIg IOJIOCOBOT'O u

HOILKOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

OmngIT 3pCTez[a. MarauTHoe II0Jie MMPOBOAHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHA MAr"iuTHOrO IoJjigd AJJIWHHOI'O

3.3.2
OpsSMOTO  HPOBOJHMKA W 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJTHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHNE U BEJINYUHA!
F, = IBlsina
F
A
3.3.3
IBlsina

, TJA€ O — YI'OJI MCXKIY HallpaBJICHUEM ITPOBOAHNKA U BEKTOPOM




3.4

3.34

12

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

[qlvBsina
T7I€ 0L — YTOJI MeXKIy BEKTOpaMH

-

v

1

. JIBM>xeHne 3apsKeHHOM YacTHIBI B OJJHOPOJHOM MarHMTHOM
noJie
OJIEKTPOMATHUTHAA MHYKIMA




[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU:
® = B,S = BScosa
o
B
n
3.4.1
S
BScosa
34.2 SBnenue anekTpomMaruuTHOM HHAYKIMK. DJ1C nHAYKIMH
3aKOH JIEKTPOMAarHuTHON UHAYKIMU Dapajes:
AD
3.4.3 E = =@
At !
A=
Xy
N .
I
O/IC MHAYKIMK B TIPSIMOM IPOBOIHHUKE JUTHHOM |,
34.4 JBHXKYILEMCS CO CKOPOCTBIO
v
v




(;li)

)

B OJJHOPOJAHOM MarHUTHOM ToJie B:
| E; |= Blvcosa

Blvcosa

, [JI€ O — YI'OJI MCXKJYy BEKTOPpOM Bu HOPpMAJIbIO

n

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIn

1




TO

| E; |= Blv
|E
i
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTB:
L= ()
1
L
I
3.4.6
@
, wa @ = LI.
Camounnykuus. IC caMOMHIYKIUU:
Al
S EL —
At
DHeprusi MarHUTHOTO TOJIsI KaTYIIKH C TOKOM:
347 LI

W__
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI

Koneb6arenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'I663.HI/I$I B UACAJIbHOM KOJ'Ie6aTeJ'ILHOM KOHTypeI
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJa

2

LC




3.5.2
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3.54

3.5.5

CBs3p aMIIUTY/bl 3apsja KOHAEHcAaTopa € aMIUIMTYIOU
CWJIBI TOKa MpU  CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE:
Qonax = —
LY

3aKkoH COXpaHCHUA SHEPTHU B HUACATIbHOM KoJIe0aTeIbHOM

KOHTYpeE:

Briny>keHHBIE 2JIeKTpOMarHUTHbBIE KonieOanus. Pe3onanc
[lepemennbiii  Tok.  [lpowsBoacTtBo, mepemada U
oTpebIIeHUE 3IIEKTPUUECKON IHEPTUH
2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CBolicTBa QJICKTPOMAriuTHBIX BOJIH. B3aumnuas

= Cconst.

opucHTaluusl BCKTOPOB B SHGKTpOMaFHHTHOfI BOJIHE B

BaKyyMe:

- -

E1Blc




356 [IIxana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

OIITHUKA

36.1 [IpsamosiMHENHOE PACIPOCTPAHEHHE CBETA B OJHOPOIHOU
cpene. Toueunblid uctouHuk. JIyd cBeta

3aKOHBI OTpaXCHUs CBETA.

a=f

3.6.2

olp

S

3.6.3 [TocTpoenne n300pakeHHii B INIOCKOM 3epKaiie

3aKOHEBI IIpEIOMJICHUS CBETA.

HpeJIOMJ'IeHI/Ie CBCTa:

nqySina = n,sinf.

3.6.4

sino

sinp.




AOCOIIIOTHBIH TTOKa3aTellb TIPECIIOMIICHU .
c

Nasc = v

abc

OTHOCUTENBHBIN MOKA3aTENh MPETOMIICHHS:
np 1M

nOTH
1 V2

OTH




XoJ1 Ty4deit B Ipu3Me.
Vi =Va, My =T,
CooTHOIIIEHHE YacTOT W COOTHOUIEHHE JUIMH BOJIH TMpU

nepexoa€ MOHOXPOMATHUUCCKOTO CBCTa 4YCEpPC3 TIpPaHUNY

paszena AByX ONTHYECKUX CPE/I:




3.6.5

ny,<n n,

[lonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHbINA yro IOJIHOTO BHYTPEHHETO OTPasKEHMS:
; 1 N2
Sinayy, = ——=—
Norn nq

Sino.

OTH




3.6.6

3.6.7

CO6I/IpaIOH_[I/Ie h paCCCHBANOIIUC JIMH3BI. Tounkass nuH3a.

DOKyCHOE pACCTOSTHUE U ONTHYECKAs CUjla TOHKOW JIMH3BI:

1
D=—
F
D
F
1
dopmysa TOHKOHN JTMH3bI:
1 4 1 1
d f F




YBenuduenue, JaBacMoe JIMH30M:

h |fl
P="="a




If|

d #Tw

AN

F\ h

f

o

B cyuae paccenBaroniei JuH3bI:

3.6.8

1
DO = F =—0,
D







3.6.9

3.6.

3.6.11

If|

Xoa iayya, MPOLIEAIIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onrtuyeckoil ocu. [locTpoenue n3zobOpakeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak onthueckuit mpubop. I[maz  kak

OIITHYCCKAasa CUCTCMaA

Wntepdepennuss  cBera.  KorepeHTHble  MCTOYHMKH.
VYcinoBust HaOMIOJCHHUS MAaKCHMyMOB M MHHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HbIX

KOTCPCHTHBIX HCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+£1,£2.+3

Y

Hudpakuus csera. JudpaxkiuonHas pemeéTrka. YcloBue
HaOJIO/IEHUsI TJIABHBIX MaKCHMyMOB IIpM HOpPMaJbHOM
najieHu MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha peméTKy ¢ nmepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOI 1Y AJIU3M
411 ['unore3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
®otoHbl. DHeprus HoToHa:
E=hv= he _
=hv=—=pc
E
4.1.2 -




pc

hc

Nmnynse poTona:

©

hv




413

414

®orospdpexr. Omprtet  A.I.  Cronerosa.

doTtodrddekra

VYpasHenue DitHmTeitHa 115 porodddexra:

Eporona = ABBIXOJA + Eiyumax,

(horona

ABBIXOIa
+

KHHMax

rae,

3aKOHBI




hv

¢doToHa
hv
A
hc
hc
ABbeoga = hv}cp = /1_
Kp
BBIXO/A

Kp




Kp

hc

KuMHMax

max

myv

Exm-lmax

_ MV max

=e U3arl




4.2

4.3

eU

3amn

415

421

[laBiieHue ceera.
JlaBneHue  cBera  Ha  MOJHOCTBIO  OTPAXKAOILYIO
IIOBEPXHOCT M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYO

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aroma

4.2.2

[Tocrymarer bopa. M3nydenue u noriomeHne GOTOHOB TpH
Mepexo/ie aToMa C OJJHOTO YPOBHS SHEPTUH HA JPYTOW:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI OHEPIrur atoMa BOAOpoOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsin

sapa. MaccoBoe unciio sapa. M3oTomsl

4.3.2

PannoakTUBHOCTB.

Anbda-pacna;
A A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,




[TosutponHsIii B-pacnan:
A A 0=
sX—=- Y + je+ v,

M'amma-uznydenue

4.3.3

3aKOH paJIMOaKTHBHOI'O pacraja:

—t

N(t)

[Tycth M — Macca paiMOAKTUBHOTO BEMIECTBA. Toraa

-t
m(t) =mgy* 2T

m(t)




434 SInepusle peakuuu. [lenenue u CUHTE3 sep




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka; 11 knacc. yrnyonenHoe ooyuenue KacossinoB B.A. O6miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO

«M3parenscTBO «lIpocBenienne»



