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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3nke Ha YpOBHE CpeaHero oOImero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenMera «dusuka» B 00pa3zoBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr0 MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUSA OOYYAIOMIMXCA CPEICTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IS TMPOAODKeHHs oOpa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3HMKHU Ha YPOBHE CpeaHero olmiero o0pa3oBaHus: JIMYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GHU3UMKE Ha YpOBHE cpeaHero obmero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

conepkanue ydeoHoro npeameta «Pusuka» 1o rojgaM 00ydeHusI.

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

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOKHOCTH JJISI  pealiu3alliyd  Pa3JIMYHbIX METOJAMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOro mpeMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuzmueckoi reorpadueit u actpoHomuei. Hcmonp3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(¢u3MKM BHOCUT OCHOBHOW BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MPUHIUMUIIBI €r0 MOCTPOEHUS.

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

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TIOTEHIMANa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKHUM KPYTOM TEXHHUYECKHUX U TEXHOJIOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO OBITh OCTPOCHO HA
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — O3TO CHUCTEMA CaMOCTOSATEIBHOTO YYEHHUYECKOIO JSKCIIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, jabopaTopHble paboThl U paboThl mpakTukyma. Crnocod peanuzanuu
(Gu3HUeCKOro MpakTHKymMa — 3TO HHTErpamus paboT MpakTUKyMa B CHCTEMY
1a00paTOpHBIX PabOT, KOTOpbIE MPOBOJATCS B MPOIECCEe H3YUYCHUS pasielia
(tremsl). IIpu sToM mox paboTamMu TpPAaKTUKyMa IMOHUMAETCS CaMOCTOSITENbHOE
HCClieIOBaHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO
BHJ1a 0€3 MOIIaroBOM HHCTPYKIIUH.

B mporpamme 1m0 (Qusnke cucreMa YYEHHUYECKOrO OSKCIIEPUMEHTA,
1a00paTOpHBIX pabOT M MpaKTHKyMa MNpeACTaBieHa €AUHBIM IepeuyHeM. Brioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHUKaMHU 00pa30BaTeIbHOTO MPOIECca UCXOIsl U3 0OCOOEHHOCTEN TOYPOYHOTO
IUIAHUPOBAHUSA W OcCHamleHus kabuHeta ¢usuku. [Ipu 3TOM oObOecmeunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbimoe BHMMaHHWE yHOEIACTCA PEIICHUIO PacYETHBIX M KadyeCTBEHHBIX
3amad. [Ipu 3TOM U1 pacu€THBIX 3a]1au MPUOPUTETOM SIBJISIIOTCS 3a7a4d C SIBHO
3Q/ITaHHOW W HESBHO 3aJIaHHOW (DU3NYECKOU MOJIENbI0, TTO3BOJISIONINE TTPUMEHSIThH
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszfiena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3fesoB. /(s kayecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OObSICHEHHE/NpelcKa3aHue MPOTEKAHUS
(bu3nuecKkux SIBICHUN U MPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHuamu DPI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHOTO KabwHeTa. B kabuHeTe GU3MKM JOJDKHO OBITh HEOOXOJAMMOE
nabopaTopHoe OOOpYJOBaHWE IS BBIMOJHEHUS YKa3aHHBIX B MPOTpaMMe I10
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX padOT W paboT MpaKTHUKyMa, a
TaKKe JEMOHCTPAIIMOHHOE 000PYyIOBaHUE.

JlemoHCTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUH C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W O0ECMEYMBaeT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe oOoOpymoBaHWE I YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCA B PacdéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dbopMUpoBaHUE YMEHUN OOBSICHATH SIBICHUS C MUCIOIb30BaHUEM (U3HUECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA JJI1 O0BICHEHHUS
buznueckux SBICHUNA B TPUPOAEC W IS TNPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢uznueckor MoIenblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHFHOE CO3/IaHUe
¢usnyeckold MojeNnH, aJeKBaTHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3aaay
MHKXEHEPHOI'O XapaKTepa,;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAHUS W IPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BuTHE HHTEpeca K cpepam npodeccuoHanbHON eI TeNbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pus3uka» Ha YpOBHE CpeAHEro oOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

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

[Ipennaraemsplii B mporpamMme Mo (U3MKE MepeyeHb Ja0OPATOPHBIX M
MPaKTUYECKUX paboOT SBISAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BbIOOP
NpOBEJICHUsI JIa0OPAaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHutHOM uHaykuuu. [Ipunuun cynepno3unuu
MarHUTHBIX NOJEN. JINHUY MarHUTHOU MHIYKLIUH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiICHUE U MOJYJb. J[BUKEHHUE 3apsIAKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tosie. Pabota cuibl Jlopenna.

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

TexHuueckue YyCTpOWCTBA M TEXHOJOTUYECKHE MPOIECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

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

Kaprrna 1MHUII MarHUTHON MHAYKIMH TOJISI JNIMHHOTO MPSIMOTO MPOBOAHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKU C TOKOM.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeinictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGnronenne nBUKEeHUS IMyYKa JIEKTPOHOB B MArHUTHOM TI0JI€.

[TpuHIMIT JEUCTBUSA BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOXJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccrenoBanre MarHuTHOTO MOJIS IOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

HccnenoBanne AEUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.

N3smepenne cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKuus.

SBrieHMEe BJIEKTPOMAarHUTHOM WHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
naaykiuu. JJIC mHAYKOMU. 3aKOH 3JICKTPOMAarHUTHOW WHAYKUMU dDapajes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.



OJIC WHAYKUHUM B MPOBOJHHKE, JIBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTyllika WMHAYKTMBHOCTM B LENM MOCTOSHHOTO TOKA.
Arnenune camonnaykuuu. JJ1C caMOMHIYKIUN.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOUECChl: MHAYKIHMOHHAs
Neyb, COJICHOU/, 3allUTa OT JICKTPU3ALMU TEJ PU IBUKEHUU B MArHUTHOM I10JI€
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUs 3JIEKTPOMAarHUTHOW UHAYKITUU.

UccnenoBanne 3aBucumoct IOJJC HMHAYKUMH OT CKOPOCTH HM3MEHEHUS
MAarHMTHOTO MOTOKA.

[IpaBuiio Jlenua.

[Tanenue marauTa B aJIOMHUHUEBOU (MEIHOW) TpyOe.

SBreHnEe CaMOUHIYKIIVH.

Uccnenoanne 3aBucumoctd JJC caMOMHAYKIMHU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Ornpenenenue NHAYKIMA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3pnen 5. KosieOanus u BOJHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue koneOanuss. KunemMatnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OnucaHue (3aKOH COXpPaHEHHUS MEXaHMYEeCKOH sHepruu). BeiBoa
JUHAMHYECKOTO OMUCAHMS TaPMOHMYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO OMMCAHUS.

Ammmutyna u dasza konebanuit. CBs3b aMIUIUTYABl KOJEOAHUW HCXOIHOMU
BEJTMYHMHBI C aMIUTUTY/ITaMU KOJIeOaHMi €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora koneOanuid. Ilepron manbix CBOOOJHBIX KoJeOaHUU
MareMaTH4eckoro mastHuka. Ilepumon cBOOOAHBIX KOJIEOAHUI MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxaronux Kojebanusx. BerHy)eHHbIe KoeOanus. Pe3onanc.
Pe3zonancnasa kpuBas. BimsHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.



TexHuueckne ycTpoMCTBa M TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
Kaudelld, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOrO IBUKEHHUS.

HaGmonenre HE3aBUCHMOCTH NIEPUOJA MANIbIX KOJeOaHUil rpy3a Ha HUTH OT
AMIUIATYIBI.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTHU NEPHOJ1a CBOOOTHBIX
KOJI€OAHHUI OT COMPOTUBICHUS.

UccnenoBanne koyiebaHMM TIpy3a Ha MACCHUBHOM MpYXHHE C IEJIbIO
(dbopMUpoBaHUs PeICTaBICHUA 00 U1eaTbHON MOJIETN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPTHH MPU KOJEOaHUSIX IPpy3a Ha MPYKUHE.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUH.

Ha6monenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

W3mepenue mnepuona CBOOOIHBIX KOJNEOAHWH HUTAHOTO M TIPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBHKEHUS Tela B X0/€ KoJIeOaHUM Ha YIIPYTroM MoJIBece.

N3ydenue NBUKEHHS HUTSHOTO MasTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTYXaOUUX KOJIEOaHUM.

HccnenoBanue BHIHYK/ICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHnsle Ko1edanusl.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOjeOaHHsS B
uacealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsiia KOHJEHCATOpa C aMIUTUTYAON CUJIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHbIE KosieOaHus. BoeinyX1eHHbIE
AIEKTPOMArHUTHBIC KOJIeOaHMS.

[lepeMennblii TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JICHUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HAMPSDKCHUS TPU Pa3IudyHOr (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
WHJIYKTUBHOCTH B LIEMH CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IlpounsBoactBo, mnepenaya u MoTpedieHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKH TMpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.



TexHuyeckre ycTpolcTBa M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPUUYECKHIA
3BOHOK, FT€HEPATOP MEPEMEHHOI0 TOKA, JMHUH JIEKTporepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOJAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMI.

['eneparop He3aTyXaroUMX 3JEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 31eKTpOMarHuTHOTO reHepaTopa.

BoiHyX1IeHHbIE CUHYCOUAAIbHBIEC KOJIEOaHUsI.

Pe3uctop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKa.

Pe3oHanc mnpu mocCie0BaTEIbHOM COCIMHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U MPUHIIMI IEUCTBHS TpaHchopmaTopa.

Mopaenb TMHUY 3JEKTpOoTepeIadH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3yuenue tpancdopmaropa.

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

Habmronenue 31eKTpoOMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4eckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpOJOJIbHBIE BOJIHBL. llepnosa, CKOpOCTH pacHpoOCTpaHEHHs M JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpPaXCHHE, NpEIOMIICHHE, MHTepPEpEeHLUs U
nudpaKIus.

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

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHas opreHTanus BEKTOPOB B AJIEKTPOMArHMTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHHUE,  IPEIOMIICHHE,
noJsipu3alysl, uHTeppepeHus 1 1udpakius.

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

[TpyHIMOBI paguOCBsI3H U TeneBUAeHU. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsI3HEHNE OKPYKAOIIEH Cpebl.



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

Jemoncmpayuu.

O6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue uatepdepeniinu u 1uppakiiu MEXaHMYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

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

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
peJIOMJICHHE, TTOJsIpu3aIus, Tudpakius, UHTepepeHITusl.

O6HapyxeHne HHOPAKPACHOTO U yIBTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHEHOE pacnpoCTpaHEHHE CBETa B OJHOPOJIHOM cpene. Jlyd cBera.
To4euHbI HCTOYHUK CBETA.

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

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

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

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

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

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



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

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT JBYX KOT€PEHTHBIX HMCTOYHUKOB. IIpumepbl KiaccuuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Momapusanus ceera.

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

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGmronenue moaHOro BHyTPEHHEro OTpaskeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4epe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenne BETOB TOHKUX IMJIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoHHON PEHIETKH.

HabGmonenne nudpakiiioHHOTO CIIEKTpa.

HabGmonenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie padomot, nPAKmMuKym.

N3mepenune nokasarens NpeoMIICHUS CTEKJIA.

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

N3mepenune GOKyCHOr0o pacCTOSHUS PACCEUBAIOIINX JIUH3.

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



[Tonyyenue nzoOpaxeHusi B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpHEpEeHINN U MOJIAPU3ALIHI CBETA.

N3yuyenue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIECKTPHKA.

N3yuyenue untepdepeHny 1a3epHOro U3ay4yeHus Ha IByX LIETAX.

HaGmonenue nucnepcum.

HaGmronenue u uccnenopanue qudpakImOHHOTO CIIEKTpA.

HN3mepenne niavHbl CBETOBOU BOJIHBI.

[TonyueHue criekTpa U3JIy4EHHUs CBETOAMOJA MPHU MOMOUTU JTUPPAKIIMOHHON
PELIETKHU.

Pa3zznesn 6. OcHOBBI cIeMAJILHONH TEOPUH OTHOCUTEJIBHOCTH.

I'panumel TpUMEHMMOCTH — KJaccMYecko — MmexaHuku.  [loctymaThs
cHenuanbHOW TEOPUH OTHOCUTENBHOCTH.

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

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

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

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

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPIHMM  PEIATHUBUCTCKUX 4acThll (IO
doTorpadusiM TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601 oyanusm.

PaBHOBecHOE TeruiOBOE M3NydeHHE (M3IIydeHHe aOCONMIOTHO YEPHOTrO Tena).
3akoH cMeuienus Buna. ['unoresa [1nanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJbC (POTOHA.

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

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 W aOCONMIOTHO OTpakaroulyro mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosiHOBBIE cBOMicTBA yacTul. Bomusl ne bpoins. Jlnuna BonHbl ne bpoiis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB HAa KpUCTAILIAX.

Cnemuduka uzmepenuid B Mukpomupe. COOTHOIIEHUST HEONpeaeIEHHOCTEN
I'efizenOepra.



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

Jemoncmpayuu.

®doTor(pdeKT Ha YCTAaHOBKE C ITMHKOBOM IJTACTHHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Creroauos.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosiuuol [Inanka Ha ocHoBe uccnenoBanus ¢hotodddexra.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOMO/ OT HAMPSIKCHHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIIENOBAaHUIO CTPOCHMS aroma. llnaHerapHass Mojzenb atoma
Pezepdopna.
[Toctynarel bopa. M3nydyenue u norsiomeHue (OTOHOB MPHU MEPEXoje aToMa
C OJIHOTO YPOBHS SHEPTUU Ha IPYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aToMa BOJOPOA.
CnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.
TexHuueckne yYCTPONCTBA U TEXHOJOTHYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CTIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIBIOTED.
Jemoncmpayuu.
Mognens onsita Pesepdopaa.
HaGmonenne nuHeHYaThIX CIIEKTPOB.
YCTpOMCTBO U IEMCTBUE CYETUYNKA HOHU3UPYIOIINX YACTHII.
Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3yYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Hab6monenne mMHEHYaToro CrekTpa.
HccnenoBanue crieKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE
noctosiHHON Punbepra.
Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHMAPHLIX YACMUY,.
Hyxknonnas mognens snapa IeiizenOepra—lBanenko. 3apsig snpa. MaccoBoe
yucino sapa. M3oronsl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnaz. ['amma-uznydeHue.



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

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

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

Mertonpl perucTpalyy U UCCIIETOBAHMS DIIEMEHTAPHBIX YaCTHII.

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

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

EnuncTBO Qusnueckoit KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (U3UKUA MJI OOBSICHEHHS TPUPOJIBI
KOCMUYECKUX OOBHEKTOB.

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

Bun 3Bé3gHoro neba. Co3Be3nus, SipKkue 3BE3/bI, TUIAHETHI, UX BHJIUMOE
JBUYKECHHE.

ConneuHas cucreMa.

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

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

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHbIE ObIPBI B SApax
rajaKkTHK.



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

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUM JJIsI OTpe/IeNIeHUsI TTOJIOKEHNS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3qusd CEBEpHOTO MOJyIIapusi U SPKUE
3BE3IBI.

HaGmionenust B Teneckon JIyHBI, TIUIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOIUJICHUH.

Du3YeCKUH NMPAKTHKYM.

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

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

O6o00maromee MOBTOPEHHE.

OO6o00mIeHne U cucTeMaTH3alus CoJIepKaHUs pa3lie]ioB Kypca «MexaHukay,
«MonexynspHas ¢u3nKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAIBbHOW TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas
buzuKay, « IIEMEHTBl aCTPOHOMUH U aCTPODHUUKIY.

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M THUYECKOU cdepax AesSTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIBHOU,
CUCTEMATU3UPYIOMICH,  OOBSICHUTENIbHOW W  MPOTHOCTUYECKON  (PyHKIuit
busznueckoi Teopuu, poib GU3NUECKON TEOpUU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 ¢u3HUeCcKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O ITPUPOLE.

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnole nonamus, C6A3AHHbIE C U3YUECHUEM MEMOO008 HAYUHO20
no3HanuA: SABJICHUE, HAY4YHbIA (akT, rumore3a, (puanyeckass BEIMYMHA, 3aKOH,



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

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

buonozusa: >nexktpuyeckue SBIEHUS B JKUBOM MNpUpoOJLE, KoJieOaTelbHbIE
JIBUKEHUS B OJKUBOW TMPUPOJE, OHKOJIOTHYECKUE PHUCKM TIPU IPOU3BOJCTBE
ANEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpY’Kalolled  Cpelibl,
yIbTpPa3ByKoOBasi JIMarHOCTUKA B MEJUIMHE, ONTHYECKUE SBICHHUS B KUBOU
OpUpOJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAJUTMYEeCKasi CTPYKTYpa TBEPBIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKONW pEIIETKH, CIEeKTPaIbHBIH
aHaIM3.

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

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



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CPOPMHUPOBAHHOCTh TPAKJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBiIeHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEJICHUS;

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

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA

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

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oymyiiel npodeccuu U pearn30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUIaHBI;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa FKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOTIO TIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

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

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

OTIPE/ICTISATh IETN JIEeATSIHHOCTH, 3a/1aBaTh MapaMmMeTpbl U KPUTEPUH KX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

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

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJIEA0BaATCIBCKUC HeﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIICHUs 3a1ad  (PU3HYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

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

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIHN OIBIT,
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

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

PabGora ¢ undgopmanmeii:

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

OIICHUBATh JIOCTOBEPHOCTHh HH(OPMAITNH;

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

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



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIC 1CHCTBHS:

OCYLIECTBJISITH OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEeSATENbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJIATh IUIaH
JENUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUM y4aCTHHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HAEH C TMO3UIMM HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (PU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/1ay, TUIaH BBITIOJHEHUSI MPAKTUYECKON PabOThI ¢ y4ETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 32 PEIICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3UKH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

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

BJIAJ€Th HAaBBbIKAMU T[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedlIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

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

COBEPIIEHCTBYETCS HMOIIMOHAJIbHBIH UHTEJUIEKT, Ipearnoaaramui
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBLHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATHBHOCTH, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh  BBICTPAUBATH
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.



ITPEAMETHBIE PE3VYJIbTATDI

K koniy oOyuenuss B 11 knacce mpeaMeTHbIE pPe3yyibTaThl Ha YriayOJE€HHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

NOHMMATh poJib (U3UKK B HSKOHOMHUYECKOH, TEXHOJOIMYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO
($u3MKU B COBPEMEHHOW HAay4YHOW KapTUHE MHUpA, pPOJIb aCTPOHOMHUHU B
NPaKTUYECKOM  JEATEIBbHOCTHM 4YEJIOBEKA M JAJBHEWIIEM HAy4dHO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHHUE ONMMUCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEILHON M MPOrHOCTHYECKON (GyHKUMU (u3myeckoil Teopuum —
ANEKTPOIMHAMUKY, CHEUHUAIBbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOU
¢usuku, poiab (GU3MUYECKo Teopuu B (POPMUPOBAHUHU MPEACTABICHUN O
¢u3znueckol KapTUHE MHpa, MeCTO (PU3UUYECKOW KapTUHBI MUpa B 001IEeM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTth YCJIOBHS TNPUMEHMMOCTH Mojelied (U3UYECKUX Tel W
IPOLECCOB  (SIBJICHUI): OJHOPOJAHOE DJIEKTPUYECKOE U  OJHOPOIHOE
MarHUTHOE TOJIsl, TApPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUUECKUN MasiTHUK,
UJCAIbHBIN TPYKUHHBI MasTHUK, TAPMOHUYECKHE BOJIHBI, WJCATbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIEl aToMa, aTOMHOTO si/ipa U
KBaHTOBOM MOJIEJM CBETA;

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

AHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE TMPOIECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHUSI W 3aKOHBl D3JIEKTPOAUHAMHKUA U
CIEUUAIBHOW  TEOpUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMArHUTHOM  wHAYKUuH, npaBuino  Jlenma, cBsa3p  DJIC
CaMOMHIYKLIIMM B DJEMEHTE JJIEKTPUYECKOW MLEeNU CO CKOPOCTBIO
U3MEHEHMsSI  CWJIBl  TOKAa,  IIOCTYyJaThl  CIEHHAIBHONM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIIOIB3YS
MOJIOKEHUS  KBAaHTOBOW  (u3uku  (ypaBHeHHe  OUHINTEHHA IS
dororddexra, mepBbIi U BTOpoM mocTynaTtel bopa, mpuHIUMN
COOTHOLIEHUs HeomnpenenéHHocred ['elizenOepra, 3akOHbl COXpPaHEHMS
3apsiI0BOTO M MACCOBOT'O YMCENI M DHEPIUU B SAEPHBIX PEAKLIHAX, 3aKOH
PaMOaKTUBHOTO pacnaja);

ONKCHIBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, HCIOJIb3YyS BEIMYHMHBI:
HaIpsKEHHOCTD JJIEKTPUYECKOTO MOJIS, MOTEHIUAN 3JIEKTPOCTATUYECKOTO



MoJIA, Pa3HOCTh MOTEHUUATOB, OJIIEKTPOABMKYIIAS CHJIA, HHIYKUUA
MarHuTHOTO TIOJISI, MarHUTHBIA TOTOK, CcWia AMrepa, WHIYKTHBHOCTD,
ANEKTPOABMKYILAsA CUJla CAMOMHIYKUWHW, HHEPrus MArHUTHOTO MOJIS
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUN UMIYJbC, TMOJHAs JHEPrusl,
SHEPrus TOKOSI CBOOOJHOM 4YacCTUIBl, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YUCJIIO U 3apAJl AJipa, SHEPIHsl CBSI3U S1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
AJIEKTpPOMArHuTHAs MHAYKIMS, CAMOUHIYKIIUSI, pe30HAHC, UHTep(epeHIus
BOJIH, Audpakuus, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTPaKECHHE,
dotoanektpuueckuii dpdext (dotorddexr), ampda- u Oera-pacnajbi
a5ep, raMMa-u3lydeHHue snep, (pu3nyeckue NPUHIMMIBI CHEKTPAIbHOTO
aHanu3a u padoThl Ja3epa;

OTIPENICNIATh HAINpPABJICHUE WHIYKIIUM MarHUTHOTO IOJis MPOBOJHHUKA C
TOKOM, CUJIbI AMiiepa u cuiibl JIopeHna;

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

NPUMEHSITh OCHOBOIIOJAralIUe ACTPOHOMHYECKHE MOHSITHS, TEOPUU U
3aKOHBl JJIi aHanu3a M OOBACHEHMS (PU3MYECKUX  IPOIIECCOB,
POUCXOSAIIUX B 3BE37aX, B 3BE3MHBIX CUCTEMax, B MEXKraJaKTUYECKOU
cpele; IBIKEHHUsI HeOECHBIX Tell, IBOJIIOIUH 3BE3]] U BeeneHHo;
IPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, NpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBATh pe3yibTaThl IMOJYYEHHOM  3aBUCUMOCTHU
bu3MYeCKUX BEIMYMH B BHUAC TpaduKOB ¢ YIETOM aOCONIOTHBIX
NOTPEIIHOCTE  M3MEpPEHUM, JeNaTh  BBIBOJIBI IO  pe3yJibTaraM
UCCIICIOBAHUS;

POBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MYECKUX BEJIUYMH, TMPH ITOM
BBIOMpATh ONTHUMANBHBIN METOJ HU3MEPEHHs, OIEHUBATH aOCOIIOTHBIE H
OTHOCHUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOJUTH OTBITHI IO MPOBEPKE MPEATIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
MOJIYYCHHBIE PE3YNbTAaThl W JENaTh BBIBOJ O CTaTyce MPeIIOKEHHON
TUTIOTE3bI;

OTMHCHIBATH METO/BI MOTYUSHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOmro1aTh TpaBmiIa 0€30MacHOTO TPY/Ja TIPH MPOBEACHUH MCCIIECTOBAHUN
B paMKax Yy4YeOHOro JKCIEpUMEHTa, MpakTUKyma W  y4deOHO-
UCCIEOBATEIbCKOM M TPOECKTHOM JEATENIbHOCTU C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOICTB U 1a00OPATOPHOTO 000pYAOBaHUS;



pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJaHHOMN
(¢u3nueckoll MOJENbIO: Ha OCHOBAaHUM aHajgW3a YCIOBHS BBIOUpATh
(¢u3znueckre MOJENH, OTBEYAIOIIME TPEOOBAHMIM 3aJauM, MPUMEHSTH
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (PU3UUYECKUX TEOpUU
OpU  HUCIOJIb30BAaHUM MAaTeMaTHMYECKMX METOJOB pEIlIeHUs  3ajiad,
IPOBOAUTH PAcUEThl HA OCHOBAaHUHU MMEIOIIMXCS JTAHHBIX, AaHAJIM3UPOBATH
pE3yNbTAaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YUYETOM MOJTYyUYEHHBIX
pE3yJIbTATOB;

pemiatb KadyecTBEHHbIE 3aJaud, TpeOylolue MPUMEHEHUs 3HaHUM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPALMKA 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATh JIOTHYECKYIO
LENOYKY PacCy’KJI€HUI ¢ OMOPOM Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3HYECKHEe SIBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMS I OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB paOOThl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUl;

aHaAJIM3UPOBATh U OLIEHUBATh MOCJIEACTBUS OBITOBOM M IIPOU3BOCTBEHHON
JESTeIbHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU IHpoLEcCaMM, C
HO3ULMNA 3KOJIOTMYeCKON O€30MacHOCTH, NPEACTABICHUH O PallMOHAIBHOM
IPUPOJOTIONb30BAHUM, @ TaKXKE Pa3yMHOM HCIHOJb30BAaHUU JOCTHXKEHUN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTUS UEJIOBEYECKOIO
00I1IeCTBa;

IPUMEHATh pa3lInyHbIe CIOCOOBI paboThl ¢ MH(popMamuen (Gpuznueckoro
COJEp)KaHUSI C HCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OpMallMOHHBIE
TEXHOJIOTUM JJIi TIOHUCKA, TepepabOTKH U NpPeabsBICHUA Y4eOHOU u
HAY4YHO-TIOMYJIIPHON MH(pOpMaluy, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
UHpOpMAIK, TOJYyYEHHOW M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMylo  HMH(OpMalMiO UM OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA MH(POpMALINK;

POSIBIIATH OpraHu3allMOHHBIE 17} NO3HABATEJIbHBIC YMEHUS
CaMOCTOSAATEJILHOTO ~ NPHOOPETEHHs  HOBBIX 3HAHUHM B IIpolecce
BBITNIOJIHEHUS TPOEKTHBIX U YU4EOHO-UCCIEA0BATEIBCKUX padoT;

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



B HECTaHIApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIICHHE paCCMaTpUBAEMOM IPOOIEMBIL;

MPOSBIIATH MOTUBALIMIO K OyAylied npodhecCuoHaNbHON AESTENbHOCTH MO
CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
bubmmoreka [IOK
1.1 M 14
ATHITHOE ToTe https://m.edso0.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HH 1y KIS 3 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexanisieckie Konebaiis 10 https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 httos://m.edsoo.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bubmuoreka [JOK
24 25 1
Onritka https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pa3aen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octoet CTO https://m.edso0.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
https://m.edsoo.ru/39859ef1

Hroro no pazgeny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubnuorexa [JOK
4.1 K - 15
OPTYCKYIFIPHOBOTHOBO AYATHSM https://m.edso0.ru/39859¢f1
bu6mmoreka [{OK
4.2 ) 5
13HKa atoMa https://m.edso00.ru/39859¢f1
43 @du3rKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' JaCTHII https://m.edsoo.ru/39859¢f1
Hroro mo pazueny 25

Paznea 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. ®U3HUYECKHUIN MPAKTUKYM
. bu6mmoreka [JOK
6.1 O 16 16
HISHICCITTH IpaKTHioM https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanusa 1 00001eHne
71 MIPEIMETHOTO COJEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
n3zyueHuu kypca ¢usuku 10 — 11 kiaccos
Hroro no paszneny 15
[IpomexyTouHas aTTecTalus 1
PeszepBHoe Bpems 9 bubnmoreka [JOK



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.edso0.ru/39859¢f1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16



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

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
B3anmonernicTBre MOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHuTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.eds00.ru/487a8593
MarnutHoe nojie. ['umoteza Ammepa
BekTop MarHUTHOM MHIYKITUH.
2 [Tpun pnn cyre no3nu§ZK MarHUTHBIX 1 bubmorexa [TOK
P UH ynep . https://m.edsoo.ru/4clabcch
nosei. JINHUM MarHuTHOM MHTYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 1
HHICHHE sanad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8 P 1
cHicHie satat https://m.edso0.ru/504e98c7
9 Pab6ora cunsl Jlopenna 1 bubnuorexa [IOK



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

https://m.edsoo.ru/d518be4b

bubmuoreka [JOK

10 P
ClicHHe satat https://m.edso00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTuky, napa- u bubmorera [JOK
pp > 11ap https://m.edso0.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenne 3agau o teme "MarautHoe bu6moreka [IOK
noJie" https://m.eds00.ru/5b55¢307
14 Pemtenne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBrIeHME ANEKTPOMArHUTHOM
15 WH nu. [ToTok BeKTOpa MarHUTHOM bubmorexa IOK
A, P https://m.edsoo.ru/b3efalcl
WHIYKITUH
bu6mmoreka [IOK
16 D/1C
AC unnykumn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUU bubnuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe snekrpuueckoe noie. Toku bubnnoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnunoreka [JOK
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
21 Tpasusto Jlena bubnuoreka [IOK

https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

NupyktuBHOCTB. Karymka

22 UHAYKTUBHOCTHU B IIENU [TOCTOSIHHOI'O bubmorexa [JOK
YK 1 https://m.edsoo.ru/621eae9d
TOKa
93 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIA KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMarHuTHOE IoJie https://m.edsoo.ru/b3cOad1l
bubmmoreka [{OK
25 Pemenne 3ama
HICHHC 3a/1ad https://m.edso0.ru/88f69d2b
26 OO6o01enre U cucTeMaTru3arus bubnuorexa [JOK
3HaHUH N0 TeMe "DnekTpoarHaMuKa' https://m.edso0.ru/76484025
97 KonTponbnas pabora o teme bubnuoreka [IOK
"OnexTpoauHamMuka" https://m.edsoo.ru/8ae09b98
KoneobarensHas cucrema. CBoOOIHBIE
28 kosieOanus. ["'apmMoHnuyeckue bubmmorexa [OK
S https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe u JMHAMHUYECKOE bubmuorexa [JOK
onucanue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTudeckoe onvcanue. BoiBoa
IMHAMHAYECKOr0 OIMUCAHUS
. bu6mmoreka [JOK
30 TapMOHHMYECKUX KOJICOAHUW U3 UX
https://m.eds00.ru/e3c99692
SHEPTreTHUYECKOT0 ¥ KHWHEMaTHYECKOTO
OITHMCAaHUS
bubmuoreka [JOK
31 Ammuryna u ¢dasa KoyiebaHui
ynau https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KoJIeOaHHIA.
bu6mmoreka [JOK
32 [Tepro ManbIx cBOOOIHBIX

KoJIeOaHUI MaTeMaTHYeCKOro

https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

MasiTHHKa. [lepros cBOGOJHBIX
KoJie0aHUN IPYKUHHOTO MasiTHUKA

3aryxaromue KojaeoaHusl.

bubmmoreka [{OK

33
Brnyxnennsie konebanus. Pezonanc https://m.edso0.ru/72e93d09
bubmmoreka [{OK
34 AB o
TOROICOAIA https.//m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 K0JIEOAHUA B MY3bIKAJIbHBIX bubmorexa LOK
3]3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeH1E U CUCTEMATHU3ALIUS
37 3HaHUH Mo TeMe "MexaHudecKue bubmorera [IOK
" https://m.edsoo.ru/eb84182f
KoJeOaHus
38 DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
KonebaTenpHbI KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTY b
39 3apsiga KOHAEHcAaTopa ¢ aMILIUTY 0N bubmnorexa [IOK
DA g P A https://m.edso0.ru/093f9afl
CWJIBI TOKA B KOJICOATEIIPHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
UJeanbHOM KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarolye 3JIEKTPOMariuTHLIE
41 KOH}e/)gaHII;}lI Brin peHHBIe bubmorexa LOK
' YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHUs
IIepemeHnHsbli TOK. Pesucrop u
bu6mmoreka [JOK
42 KOHJIEHCATOP B II€NU IEPEMEHHOTO

TOKa

https://m.edso0.ru/84836152
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https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
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https://m.edsoo.ru/84836152

43 Karyiika HHIyKTUBHOCTH B LIENIU bubmmoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst SJIEKTPUUYECKOH enn bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoiHocTs HepeEMEHHOI0 TOKA.
45 AMEII/IT Hoepﬂ elCcTBYIOIIEE bubnmorexa LOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHUEC CUJIBI TOKA U HaHpH)KCHI/IH
46 Pe3oHaHC B DIIEKTPUYECKON LENH bubnmorexa LHOK
P H https://m.edsoo.ru/087506df
bu6moreka [IOK
47 P
CHICHHe 3a1a% https://m.edsoo.ru/al16836a4
WneansHeni TpanchopMaTop.
48 HHOI/BBO CTBE ne(be paqa I/Ip bubmorexa LOK
p a » TTEpest 5 https://m.edsoo.ru/f97418ae
MOTpeOICHNE AIEKTPUIECKOI SHEPT U
DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJCTBE DIIEKTPOIHEPTUU.
49 KanT j I/ICHOJ‘IBSO;)aHI/IHp bubmorexa LOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANIEKTPOIHEPT U B TIOBCEAHEBHOM
SKU3HU
bu6mmoreka [IOK
50 P
CHICHHE 33124 https://m.edsoo.ru/ee6677ed
bubnuoreka [JOK
51 P
CHICHHE 3a/aT https://m.edsoo.ru/7cab59f8
O00011IeHNE U cCUCTEMATU3 AU
52 3HaHI/IHI; o TeMe "IJIeKT OMI:u“HI/ITHHe Bubmiorexa OK
" P https://m.edsoo.ru/401024a9
KOJIeOaHus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK

XapaKTepI/ICTI/IKI/I MCXaHHUYCCKHUX BOJIH

https://m.edsoo.ru/a58e109f
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bubmuoreka [JOK

o4 CBoiicTBa MEXaHMYECKUX BOJIH htts://m.edsoo.ru/d9ae1000
bubmmoreka [{OK
> 3syi. XapaKTepuctikit 3yka https://m.eds00.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
> Pemmenme sz https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBIE BOJIHBI. bubnuorexa [JOK
N3ny4yeHne 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEpPrus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ixaya >1eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >MeKTPOMarHUTHBIX bubmorexa TOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguOCBI3U U
61 TeJeBUACHUS. Paqnookamnmsi. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBeTa https://m.edso0.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEeHHE
64 3aKOHA MIPSIMOJIMHEIHOTO Bu6mmorexa LIOK
https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHs CBETa
65 Otpaxenue cera. [1nockoe 3epkaino. bubnunoreka [JOK

Coepuueckoe 3epKkaio

https://m.edsoo.ru/a005d2bb
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[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCHUTEIBHBIM MMOKa3aTelb

66 npenowienus. [loaHoe BHyTpeHHEE bubnmorexa LHOK
P ' . yip https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHbli yron
MTOJIHOTO BHYTPEHHETO OTPAXKCHUS
Pemenue 3aga4 Ha npuMeHeHNE
67 3aKOHOB OT I;)KGHI/ISIEI MIPETOMIIEHUS bubnmorexa LOK
P p https://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. bubnuorexa [JOK
68 cBera. CI0XKHBIN cocTaB OeJIoro CBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DOKyCHOE pacCTOSIHUE U bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
[TocTpoenne n3o0pakeHUH B TMH3AX U bubnuoreka [IOK
70
HX CHUCTEMaX. YBeJIMUEeHHE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3agad Ha mocTpoeHue
71 N300paKEeHUI, HOJIYYaEMBIX C bubmmorexa [OK
p ’ yi https://m.edso0.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cucrema bubmnorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
73 IPUMEHUMOCTH F'€OMETPUYECKON bubmorexa [IOK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocThb CBETa U METOBI €€ bubnunoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlueniepens caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenius ceera bubnuoreka [IOK
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https://m.edsoo.ru/5fc0c638

KorepeHTHbIE ICTOUHUKH. Y CIIOBUS

7 HaOIIOACHUS MAKCHMYMOB H bubmorexa [JOK
A ™ https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
7 P
8 CHicHHe satat https://m.edso0.ru/3061de2b
bu6mmoreka [IOK
7 I1
o PHMCHCHHE HHTCp{epeHIIHH https://m.edso0.ru/668edbc8
bubmmoreka [{OK
80 Jlucppaxiua caera https://m.edso0.ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6moreka [IOK
2 P
8 CHICHHE saat https://m.edsoo.ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Pemwerve 3axas https://m.edso0.ru/c56¢c8158
85 CBeTOBBIC SIBJICHUS B IIPUPO/IC bubmorexa HOK
PHpo https://m.edso0.ru/0b36363d
86 O0o00IIcHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
KonTtponbHas padoTa o tTeme bubnnoreka [JOK
87
«OnTuka» https://m.eds00.ru/82315dd4
I'panuIel TPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK

QJICKTPOJAUHAMUKU U TPUHIHAIL
OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/cObd77ch
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ITocTynatel cienuanbHOM TEOPUU

bubmuoreka [JOK

89 OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeodpasoBanus Jlopenua.

90 VYcnoBue npU4UHHOCTH. bubnuorexa [JOK
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameyieHre BpeMEHH M COKpaIlleHre
JUTAHBI

o1 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuorexa [JOK
YaCTHUIIbI https://m.edso0.ru/853a64fc
CBs13b MacChI € SHEPTHEN U

92 HUMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. bubamorexa [JOK

https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBecHOE TETIIOBOE M3ITyYEHNE bubmorexa [TOK
https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK

94 3akor cmemer Baxa https://m.edso0.ru/1c5ff752

95 I'mnotesa M. [limanka o kBaHTax. bubmuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6mmoreka [IOK

% DHEPIHs i HMIYJILC pOTOHA https://m.edsoo.ru/7fb307ec
®oroaddext. OnbiThl A. T bubnnoreka [JOK

97
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHILITEHA TS

98 (bEToa(p(peKTa. ”KpaCHa;II:“paHHua" bubmorexa LIOK

https://m.edso0.ru/01ef4556
¢dororpdexra

99 Jasnenue ceeta. Onbith [1. H. bubmuoreka [JOK

JleOenena

https://m.edsoo.ru/64b4f966
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bubmuoreka [JOK

100 B i
OJIHOBBIC CBOMCTRA HacTHIl https://m.edsoo.ru/f59cfcec
Boausl ne bpoiins. [{invHa BOJHBI Jie
101 b ofmazl[a aI;Me bl §6J1acm " bubmorexa HOK
p P P . https://m.edsoo.ru/5df8bafl
JIOKAJM3aIK ABIKYIIECHCS YaCTULIBI
N bubnuorexa [JOK
102 K -
0 OPTYCKYIAPHOBOIHOBOM HyalisM https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnuorexa [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHU B MUKPOMHDE.
104 CooITng)meHHﬂ Hezn e enéHHSCTeﬁp bubamorexa [JOK
N pet https://m.edso0.ru/65783dec
I'eitzenbepra
bu6moreka [IOK
105 P
CUICHHE rPadHHeCKiX 3a1a4 https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peuerie pacuCrHeIx saxa: https://m.edso0.ru/ee9b3182
KonTtponbHas paboTa o TemMam: Bu6 10K
" . i nonroTeka
107 OCHOBHU C10% K"OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OMBITHI 1O UCCIICTIOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 atoma. [lmtanerapnas Mozenp aroma
https://m.edso0.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 I1 b
OCTYHATHL Bopa https://m.edsoo.ru/404dfa%a
110 Bunsl ciektpoB. CriekTp ypoBHEMR bubnuoreka [JOK
SHEpPruU aroMa BoJAO0poJa https://m.edsoo.ru/cf74bl11a
111 CHnoHTaHHOE U BBIHYXJCHHOE bubnunoreka [JOK

HU3JTYy4YCHUC CBCTA

https://m.edsoo.ru/f945d85c
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112

Jlazep

bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins sapa
I'eiizenOepra-MBanenko. 3apsa u
MaccOBOE YUCIIO sapa. M30Toms!.
PannoakTuBHOCTH

bub6mmoreka [{OK
https://m.edsoo.ru/34ada5de

114

3aKoH paJH0aKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZvoaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI31 HyKJIOHOB B sijIpe.
Anepubie cunbl. Jledekt Macchl sapa.
S nepubie peakuuu. AnepHbie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThI PA3BUTHS
SIIEPHOM PHEPTrEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u

HCCICA0BaHUA 3JICMCHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHb1, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-rimirooHHas Moielb
aZpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37
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OTalbl Pa3BUTHA aCTPOHOMMUMU.

bubmuoreka [JOK

118
3HaueHue aCTpPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 00BSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuorexa [JOK
00BEKTOB. MeTObl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHBIE ONITHYECKUE
bubmmoreka [IOK
120 TEJICCKOTIBI, PaHOTEICCKOIIBI,
https://m.edso0.ru/4877aale
BHeaTMocC(epHasi aCTpPOHOMHUS
Bun 38é3mH0ro HeOa. Co3Be3nus,
121 SIpPKHE 3BE3JILI, IUTAHETHI, UX BUANMOE bubmorexa LOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHUE
Comaneunas cucrema. CouHiie.
bubmoreka [IOK
122 CoaHeyHast aKTUBHOCTE. MICTOUHHK
. https://m.edso00.ru/22748eb4
sHepruu CoJiHIa U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepuCcTUKH. J[marpamma bubmorexa [IOK
| Paicrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
124 3Be3 bl II1aBHOM OCIIEA0BATEILHOCTH bubmorexa LOK
s a https://m.edsoo.ru/b3ch766¢
BuyTtpennee ctpoenue 3BE31.
125 CoBpeMeHHbIE ITPEACTABICHUS O bubnnoreka [JOK
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmnorexa [IOK
P P https://m.edsoo.ru/7cd10a0a
S/Ipax TalakTUK
127 Bcenennas. Pacimpenne BeeneHHOR. bubnuoreka [IOK
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3akon Xa06na. Teopus boibmoro
B3pbIBa. PelmkTOBOC M3ITydeHHE

https://m.edsoo.ru/3dbdf0d2

MacmrabHasi cTpykTypa Beenennoi.

bubmmoreka [{OK

128
MeraraiakTuka https://m.edsoo.ru/ce234633
. bubnuorexa [JOK
129 Hepeménnbie mpoOieMbl acTpOHOMUU
P P P https://m.edsoo.ru/d37d9ffe
@uU3NYEeCKU IPAKTUKYM I10 TEME
130 "NccnemoBanue MarHUTHOTO TTOJISI bubmorexa HOK
| https://m.edso0.ru/67361aef
MMOCTOSTHHBIX MarHUTOB
®u3NYeCKUi IPAKTUKYM IO TEME
" bubmuorexa [JOK
131 N3ydeHune 3aBUCUMOCTH CHJIbI
| https://m.edsoo.ru/fcae91e9
AMIiepa OT CHIIBI TOKa
®u3NYeCKU IPAKTUKYM IO TEME
132 "HccieqnoBaHue sIBICHUS https://m.edso0.ru/c36658da
3JIEKTPOMArHUTHOW MHIyKIHH"
DU3NYECKUH TPAKTUKYM 10 TEME
133 "UccnenoBanue siBJICHUS bubamorera LOK
8 | https://m.edsoo.ru/b8fb6391
CaMOMHIYKIINU
DuU3NYECKUH TPAKTUKYM 10 TEME
134 "U3mepenue neprojia CBOOOTHBIX bubnuoreka [JOK
KoJIeOaHUH HUTSHOTO U MIPY)KUHHOTO https://m.edso0.ru/5d159d35
MasITHUKOB"
®u3NUecKuil IPAKTUKYM IO TEME
135 "[IpeoOpa3oBaHue SHEPTUH B bubmmorexa [IOK
peobP I?' https://m.edsoo.ru/a28026bd
MPY>KUHHOM MAasITHUKE
Du3NYEeCKUN PAKTUKYM I10 TEME
| bu6mmoreka [JOK
136 HccnepoBanue nepeMeHHOTo TOKa

qcpe3 MoCIeA0BATCIBHO CO€OUHEHHBIC

https://m.edsoo.ru/89dc2d90
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KOHJIEHCATOP, KaTyLIKy U pe3ucrop"”

@uU3N4EeCKU IPAKTUKYM 110 TEME

bubmmoreka [{OK

137 "N3yueHue nmapaMmeTpoB 3BYKOBOM
. " P P Ve https://m.edsoo.ru/b100661a
BOJIHBI
PuU3NYECKU IPAKTUKYM 110 TEME
138 "H3MepeHne mokasaresns mpeIoMICHUS brbmmorexa LOK
I,), P https://m.edsoo.ru/42569eal
CTeKJIa
@uU3NYEeCKU IPAKTUKYM I10 TEME
139 "UccnenoBanue 3aBUCHMOCTH bubmmoreka [{OK
(hOKyCHOTO paccTOsSHUS OT BELIECTBA https://m.edsoo.ru/b879fh3f
(Ha mpumepe KHUJIKUX JINH3)"
Pu3N4eCKUil IPAKTUKYM IO TEME
140 "Habmronenne mudpakuum, bubmuorexa [JOK
HHTEep(DEPEHITNN U TIOJISIPU3AITIT https://m.edsoo.ru/8b7ac737
ceera"
DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneseHrue UMITYJIECAa U DHEPTUU
P s P bu6mmoreka [JOK
141 PENATUBUCTCKUX YacTHIl (110
https://m.edso0.ru/63756¢47
(dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"
DuU3NYECKUH TPAKTUKYM 10 TEME
" . bubnuoreka [IOK
142 N3mepenue nocrossaaol [1nanka Ha
Y https://m.edso0.ru/eb916f82
OCHOBE HcciietoBanus Gporodddexra
Ou3nyecKuil MPakTUKyM IO TEME
143 "UccnenoBanue criekTpa bubnuoreka [JOK
pa3peKEHHOIO aTOMapHOro0 BOJAOPOIa https://m.edsoo.ru/ec651eb8
Y U3MEepeHHe MocTosHHOM Punbepra"
. bubnunoreka [JOK
144 @u3nYeCKuil MPAKTUKYM IO TEME i

https://m.edsoo.ru/c3dabe6e



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
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"UccnenoBanue pajnoakTUBHOTO

¢oHa ¢ UCIIOIB30BaHUEM 103UMeTpa"

145

PuU3N4EeCKU IPAKTUKYM 110 TEME
"HaGuronenus 38E3aH0r0 HEbOa
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH HAa KOHKPETHYIO J1aTy:
OCHOBHbIE c0o3Be3/11s CeBEepHOro
MOJTyILIApHs U sIpKHe 3BE3bI"

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

146

O060011eHre U crucTeMaTu3alus
3HaHui. Posib pu3HKM 1 acTpOHOMUM B
SKOHOMMYECKOM, TEXHOJIOTHICCKOM,
COLIMANIHOM M ATUYECKOM cepax
JESITEIbHOCTH YEJIOBEKa

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

147

O060011eHre U cucTeMaTru3alus
3HaHu#. Posib 1 MecTo QU3HKHU 1
aCTPOHOMHHU B COBPEMEHHOW HAYUYHOU
KapTUHE MHUpa

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

148

O6001eHne u cucTeMaTu3anus
3HaHu#. Posib pusnueckoit Teopuu B
(hopMHUpPOBaHUHU MTPEICTABICHHIM O
(bu3nueckoi KapTUHE MUPA, MECTO
(hbM3UYECKO KapTHHBI MUPA B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

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

149

IIpome:xxyTouHas arTecTauus’'

150

O000I11IeHNE U CUCTEMATH3ALIMSI
3gagui o treMe "Kunematuka"

bu6mmoreka [JOK
https://m.edsoo.ru/4e31b507



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/4e31b507

O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

151
3HaHu# no teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O000111eHNE U CUCTEMATH3AIIIS
152 3gaHui 110 teme "CraTtruka TBEpIOro Bubmmoreka HOK
" P https://m.edsoo.ru/3cca482e
TEna
O00011IeHNE U CUCTEMATH3ALIMS
153 3HaHUU 10 TeMe "3aKOHbI COXpaHEHUs bubmmorera [JOK
| https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O00011eHNe U CUCTEMATU3 AL
. " bubmmoreka [{OK
154 3gagui 1o TeMe "OCHOBEI
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETHICCKOU TCOPUH
O00011IeHNEe U CUCTEMATU3 AL
155 3gaHui 110 Teme "TepMoanHaMuKa Bubmaorexa LIOK
P A ' https://m.eds00.ru/c63f7¢10
TenmoBrle MaIIMHEI
O00011IeHIE U CUCTEMATHU3ALIUS
156 3HaHUM MO Teme "ArperaTHbie bubnuoreka [IOK
cocTosHuU BenlecTa. @a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexonl"
O0001IeHNEe U cCUCTEMATU3ALIMS
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE Bubmorexa LIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O000I11IeHNE U CUCTEMATH3ALMS
. " . bu6mmoreka [JOK
158 3HaHui 110 Teme "I1ocTOSIHHBIN
. " https://m.eds00.ru/71453ee6
NIEKTPUIECCKHI TOK
O000I11IeHNE U CUCTEMATH3ALIMS
159 3HaHUU 110 TeMe "TOKH B pa3IMUHBIX Bubmzorexa LIOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATH3ALI[ S bu6mmoreka [JOK



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
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https://m.edsoo.ru/3d40077a

3HaHU’ 110 TeMe "MarauTtHoe 1mose"

https://m.edsoo.ru/3b4c06ae

PesepBHeiit ypok. O600IIeHNE 1

bubmmoreka [{OK

161 cHcTEMAaTH3a 3HAHHUH 10 TEME
,,H FEMATHBAIIA SHEHH 1O T N,I, https://m.edso0.ru/053e2248
DNEeKTpOMAarHUTHAS HHIYKIIHS
PesepBHrlil ypok. O000111€HIE U
162 CHCTIe)MaTmZIIJ);Hs{ 3HAHUU 110 TEME bubnmorexa LOK
https://m.edsoo.ru/d6310bfd
"Mexaandeckue xojaeoanus"
Pesepsueblii ypok. O000IIIEHNE U
163 CI/ICTI;MaTmZEHﬂ 3HaHI/H§1II 10 TEME bubnmorexa LHOK
" " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHBIE KOJIeOaHUs
Peseprubrit ypok. O60011eHNE 1
164 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bu6moreka [IOK
"MexaHn4eCcKHe U dJIEKTPOMAarHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurlii ypok. O00011I€HIE U
165 CI/ICTIe)MaTI/I?)Zp Hst 3HaHPII>I'IH 10 TEME bubmiorexa HOK
" " B https://m.edsoo.ru/52ad1603
OnTuka
PesepBusblil ypok. O000IIIEHHE U
P P EH bu6mmoreka [JOK
166 CUCTEMATHU3ALNA 3HAHUA I10 TEME
https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
PesepBueblil ypok. O000IIIEHHE U
P P ilI bubmuoreka [JOK
167 CUCTEMATHU3AalHA 3HAHUA T10 TEME
" . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHo-BOJIHOBOM Jyanu3m
PesepsHeblil ypok. O000I1IIEHHE U
168 CI/ICTIe)MaTI/BZp U 3HaHI/II7IIlI 10 TEME bubmorexa [IOK
" B " https://m.edsoo.ru/1f511654
®duznka aroma
169 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUHI 0 TeMe

https://m.edso0.ru/905c5ce0
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"®u3uKa aTOMHOTO Spa U
3JIeMEHTapHbIX YyacTull"

PesepBHeIit ypok. O000IICHNE 1

. bubnuorexa [JOK
170 CHUCTEeMaTU3alUsl 3HAHUI 110 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHI acTpo(PU3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Mskumes I'.4., CunskoB A.3. @usnka. 1eKTpoAuHAMUKA. Y TITyOIeHHbINA
ypOBeHb. YTiIyOsieHHbIN ypoBeHb. 10 — 11 kiacc. — M.: [Ipoda, 2018

2. Mskumes I'.51., CunskoB A.3. ®usuka. Konebanus u BOJIHEL
Yrny6nenunsiit ypoBens. 11 kimace. — M.: [Ipoda, 2018

3. Mskumes .., CunsikoB A.3. ®uszuka. Ontuka. KBantoBas ¢usuka.
Yrny6nennsiit yposens. 11 kiacc. — M.: [Ipoda, 2018

METOANYECKHUE MATEPHAJIbBI 1JIA YUUTEJIA

1. ABpeesa, A. B. MeTonnueckue peKOMEH/IAIUH 110 UCTTOJIH30BAHUIO
yueOHUKOB 110 ¢usuke noxa pegakuuei I'. . Msakumesa «Mexanuka. 10
kiacey, «MonekymnsapHas ¢usuka. Tepmoaunamuka. 10 kimacey,
«Inexrpoaunamuka. 10-11 kmace», «Onrtuka. KBantoBas ¢usuka. 11
KJIaCC» MPHU U3yYeHUH PU3NKU Ha poduisHOM ypoBHE. — M.: [Ipoda,
2005.

2. Kabapaun, O. ®. Enunelii rocy1apCTBEHHBIN 3K3aMeH 110 hU3UKE:
TEOPETHYECKUE MAaTEPHUAIIBI U TPAKTUYECKUE 3a0aHus ISl TOATOTOBKH K
sk3ameny. — M.: ACT: Tpan3utknaura, 2006.

3. Kupuk JI. A. CamocTosiTeibHbIE U KOHTPOJIbHBIE pa0OTHI MO (PUBHKE.
Pa3noypoBHeBbIe AuaakTuueckue Marepuaisl. 11 kiacc. Ontuka. — M.:
Nnekca, XapwkoB: ['mmuazus, 2000.

4. Kupuk JI. A. CamocTosiTeIbHbIE U KOHTPOJIbHBIE pa0OTHI IO (PU3HUKE.
Pa3noypoBHeBbIe AuaakTHUeckue Matepualsl. 11 kmacc. AToMHas Gus3uka.
®dusuka aToMHOro sifipa. — M.: Mnekca, XappkoB: ['umHazus, 1999.

5.  ®wusnyeckuil MPaKTUKYM JJIs1 KJIACCOB C YTIIyOJIEHHBIM U3YYCHHEM
busukn: Jumakr. matepuai: 9-11 xin./ 0. W. Jluk, O. ®@. Kabapaun, B. A.
Opinos u np.; [Tox pen. 10. W. Jluka, O. ®. Kabapauna. — M.:
[Ipocsemenune, 1993.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

®usuka Equnas komneknusa LLOP. IlpeanmerHas kosieknus «OPu3uka»
http://nano-edu.ulsu.ru

BuprtyanbHbiii MeTogu4ecKkuil KaOUHET yuuTens GU3MKU U aCTPOHOMUHM: CalT
H.H. I'omynuHoM

http://www effects.ru I'azeta «®usuka» NM3narensckoro goma «Ilepsoe
ceHtsOps» http://ens.tpu.ru 3anumarenpHas (GU3HKa B BOIIPOCAX U OTBETAX:



caiit B. Enpkuna http://kvant.mccme.ru Kimacc!nast pusuka: cait yaurens
¢usuku E.A. Banaunon http://www.phys.spbu.ru/library Mup dusuku:
JIEMOHCTpAIMU (PU3HYSCKUX IKCIICPUMEHTOB

http://edu.ioffe.ru/edu O0yuaromnue TpeXypOBHEBBIC TECTHI MO (U3HUKE: CAUT
B.N. Perenbmana

http://www. afportal.ru [Ipoext «Bes dhuznkar

http://www fizika.asvu.ru Pemenus 3a1ad u3 ydeOHUKOB 10 pu3HKe
http://metod-f.narod.ru CamotecTupoBaHue MIKOJIBHUKOB 7-11 KJ1accoB u
aOUTYpUEHTOB 10 (PU3HKE

http://barsic.spbu.ru/www/tests TepmoauHaMuka: 3JIEKTPOHHBIN YYSOHHK 110
duznke

http://fn.omstu.ru/phys/bib/I-NET Ypoku no monekynspHoi Gpusnke
http://physics.nad.ru ®usuka B mpe3eHTAHIX

http://presfiz.narod.ru ®usuka B mkosne: caiit M.B. JIbBoBCKOrO
http://gannalv.narod.ru/fiz ®usuka Bokpyr Hac

http://physics03.narod.ru ®usuka i Becex: 3amaun mo GU3MKe C PEHICHUSIMU
http://fizzzika.narod.ru ®usuka ans yuureneii: caiir B.H. Eroposoii
http://www.vargin.mephi.ru ®usuka.py: CalT 11 yyamuxcs u
npenoaaBaTesaeit Gu3nKu

http://nuclphys.sinp.msu.ru Onumnuane! o pusrke Beepoccuiickas
OJIMMITHA/Ia NIKOJBHUKOB IO (U3HKE
http://www.edu.yar.ru/russian/projects/predmets/physics JluctaHnOHHbIE
IBPUCTHUCCKUE OJIMMITHAJIBI TTO0 (PHU3HKE

http://genphys.phys.msu.ru/ol OTKpbITEIE HHTEPHET-OIMMITHAIBI 110 (UHKE



