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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJEHHOTO YPOBHS IO3BOJIAET pPEaU30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiepkaHus MporpaMMebl 1Mo (PU3MUKE JTOJBKHO OBITh MOCTPOCHO Ha
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMa CAaMOCTOSTEIBHOTO YYEHHYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKYM MpoBoAuTCs 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJJaHHOM (DU3UUYECKON MOJIEIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUCHHIO yueOHOTO Tpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAaHMSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JByX oOydamomuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMH U3y4eHUsI PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIECHHSI K OKPYXKAIOIINM SBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O pOAM (PU3UKU I Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl pPelIeHUEeM CIEAYIOIMUX 3a/1ay B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENLY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3sBUTHS YMEHUM IPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYYalOIUMUCA, I[UIAHUPYIOIMUMHU MPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPKAHUE OBYUYEHUA
11 KIIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHYKIIWH.

MarauTHoe 1moJie IPOBOJHUKA C TOKOM (MPSMOIrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

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

MaruuTtHoe nose B BeuecTBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKHU.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOILECChl: MPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptuHa 7uHMH  WMHAYKOWA ~ MAarHATHOTO  IOJISI  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTtrHa nMHMI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO NMPSMOTO TPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccenenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanuie cBOMCTB peppOMArHETHUKOB.

HccnenoBanne neCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3yyeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHIIBI TOKA.

Onpenenenne MarHiTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHMTHOM
uHaykuuu. OJIC uHaykuuu. 3akoH 3JIEKTpOMarHuTHoM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.



O/1C mHAayKUMU B NPOBOJHUKE, JABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJIe.

[IpaBuiio Jlenna.

NunykTtuBHOCTE. Karylka HMHIYKTUBHOCTM B LENHM IOCTOSIHHOTO TOKAa.
SAsnenue camonHaykuuu. JIC caMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHUYeCKHe yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: MHAYKIIMOHHAS
11e4b, COJICHOU], 3aIllUTa OT 3JIEKTPU3ALNH TeJl IPU JIBH)KCHUU B MAarHUTHOM I10JI€
3eMIIH.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM UHYKIUH.

HccnenoBanne 3aBucumoct IOJJC MHAYKIMM OT CKOPOCTH HW3MEHEHMSI
MarHUTHOT'O MOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MmarauTa B aJllOMUHUEBOM (MEIHOW) TpyOe.

SIBneHue caMOMHIYKIIHMH.

Hccnenosanne 3aBucumMoctd DJ[C caMOMHIYKIHH OT CKOPOCTH M3MEHEHHSI
CHJIBI TOKA B LIETIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLUU.

Onpenenenne MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOWHTYKIIMH.

CO6opka MoJIeH 3JIEKTPOMAarHUTHOTO F'eHEPATOpa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBoOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. KunemaTnueckoe M JTHHAMHUYECKOE OMHMCAHHUE.
DHepreTUYecKoe ONnHvcaHue (3aKOH COXPAHEHHS] MEXaHWYeCcKO sHepruu). BoiBoj
JUHAMUAYECKOT0 OMUCAHUs TapPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTHU4E€CKOTO OMUCAHMUS.

Amiuutyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYbl KOJ€OaHUN HCXOIHOM
BEJIMYMHBI C aMIUIMUTyAaMH KoJieOaHUN €€ CKOPOCTU U YyCKOPEHHUSL.

[lepuon u yactora kojeOanuid. Ilepuon ManbiX CBOOOJHBIX KoJieOAHMIMA
MaTEMaTUYECKOro MasTHUKa. Ilepuos CcBOOOJHBIX KOJEOAHUH NPY>KMHHOIO
MasTHHUKA.

[TonsiTue o 3aryxaromux KoneOaHusx. BeiHyxneHHsie konebanus. Pezonanc.
PesonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.



TexHU4ecKnue yCTPOMCTBA U TEXHOJIOTMYECKUE MTPOLIECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuce K01e0aTeIbHOTO ABUKCHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyXaromux KoJIeOaHi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanue kosiebaHUM Tpy3a Ha MACCHUBHOM MpYXHHE C IENbIO
dbopmupoBaHus MpeACTaBICHUIN 00 UaeaIbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUU NPH KOJIeOaHUAX rpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HabGmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTAHOTO M MPYKUHHOTO
MasiITHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJeOaHU Ha yIIPyTOM IMO/BECE.

N3yueHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaOIIUX KOJICOAHH.

HccnenoBanne BEIHYXICHHBIX KOJIEOAHUI.

Tema 2. InekmpomacHumHubsle KOAOAHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosieOaTenpbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCAaTopa C aMIUTMTYJO0M CUITbI TOKA B KOJI€OATeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnime AJIIEKTPOMArHUTHBIE KOJICOaHMSI. BrinyxaeHHbIe
AJIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CunycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHJIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOI0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHui.

WUneansubiii  Tpancopmatop. IlpousBonactBo, mnepegaya U MoTpeOIeHUE
ANEKTPUYECKOU SJHEPTUH.

DKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE 3eKTposHepruu. KyneTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: AIEKTPUUECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, TUHUU JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOUIKX JIEKTPOMATrHUTHBIX KOJICOAHUIA.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOIrO
TOKA.

Pe3oHaHC mpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpOKCTBO M IPUHIIMI IEUCTBUS TpaHc(popmaTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBaHre NEPEMEHHOIO TOKAa 4YEpe3 IMOCIEAOBATEIBHO COEIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogeHue 351eKTpoOMarHiTHOTO pE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6O0JIHDbI.

MexaHudeckue BOJHBI, YCIOBHMS HUX pacnpocTpaHeHus. llomepeunsle wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAcCHpOCTpPAHEHHMS W JJIMHA BOJHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaKeHHE, MpeloMJIeHHE, MHTephepeHIus U
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagInuOCBsI3U U TeNeBUAcHUA. Pagnonokanms.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.



TexHU4ecKue yYCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHUE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHA, Teraedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepentinuu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpa)K€HUeE,
pesioMJIeHUE, MoJspu3auus, Tudpakuus, UHTepdepeHIus.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBE€Ta M COOTHOULIEHWE JJIMH BOJH NPU IEPEXOJ€ MOHOXPOMATHUECKOIO CBETA
4yepe3 IpaHuLly pasziesia AByX ONTHYECKUX CPE.

Xox nydeit B mpusme. [ucnepcusi cBera. CioxHbIA cocTaB 0eloro cpeta.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroi MOJHOIO0 BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHus TOHKOM cepruyeckod JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTelis MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.



Xox nyva, MPOIIENIIEro JIMH3Y MOJ HPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOOMpArOIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

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

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

Habnrogenue nojHOro BHyTPEHHETO oTpakeHus. Mozenb CBETOBOA.

HccnenoBaHue XO0Ja CBETOBBIX IYYKOB 4YE€pe3 IUIOCKONAPALIEIBbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmoieHue 1BETOB TOHKUX IMIIEHOK.

Hab6mronenune nudpaximm crera.

N3yyenue nudppakiinoOHHON pereéTKy.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

Habmonenue nosisipuzanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

W3mepeHune nokazaresis npesioMJIEHNs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemecTBa (Ha
pUMEPE KUJKHUX JIHH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIUH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIOCKOT0 3epKalia U JIMH3BI.



[Tomy4yenune n300pa>keHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
W3ydenne naTepPepeHITNN Ta3epHOTO U3ITyUYCHUS Ha IBYX MIEISIX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMY.
Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuurHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpAICHUE JJTUHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTHULIBI.

CBs13b Macchl C SHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPruUs
MOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECChl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHn4eckuil IKCIIEpUMEHT, JJabopaTopHbIe PabOThI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBECHOE TeIIOBOE M3NIydeHHE (M3JIydeHHEe aOCONMIOTHO YEpPHOTO Tena).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

DoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

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

JlaBnenue cBera (B YACTHOCTH, [aBJICHHE CBETa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BomnHoBsie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosiHb! ne bpounss u
pasMepbl 00JacTH JIOKAIM3AIUU JABWXKYyIIeHcs dactuibl. KopmyckymspHo-
BOJIHOBOM yanu3m. Ju@pakius 3JeKTPOHOB Ha KPUCTAILIIAX.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEONpeaenEéHHOCTEN
['eitzendepra.



TexHHu4ecKkue yCTpPOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: CIEKTPOMETP,
dboTornemMeHT, (HOTOMATIYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Jemoncmpayuu.

®doto3deKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HUccnenoBanne  3aBUCHUMOCTHM  CONPOTUBIICHUS  MOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanne Gporopesucropa.

N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIENOBAHUIO CTpOEHUs aroMa. IlnmaHerapHass monenp aromMa
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aTomMa
C OAHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONUCTBO U IEVCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnmenoBanre CreKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOW Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomnsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyenue.



3aKOH pPaJUOAKTUBHOIO pacnana. PaauoakTUBHBIE H30TOIBI B MPHUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 W3JIy4eHHs. BiusHue paguoakTHBHOCTH HA >KUBBIE
opranu3mbl. EctecTBenHslil poH uznydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABISIEMOTO TEPMOSEPHOTO CHHTE3a. OKOJIOTMYECKHE AacCHeKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metoasl perucTpalli U UCCIIEI0BAHUS AJIEMEHTAPHBIX YACTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npeaenamu CrtaHgapTHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO pmznueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHasl TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCOIb30BAHUEM JI03UMETPA.

N3ydeHnne noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Paszgea 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Ortarbl pa3BUTHs aCTPOHOMUM. [IpHuKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAsI ACTPOHOMHSI.

Bun 3Bé&3mHoro neba. Co3Be3mms, sSpKue 3BE3MBI, INIAHETHI, UX BHIMMOC
JBH>KCHUE.

ConHeuHas cucrtema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMMa «CrieKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM MOCIEIOBATEIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IIOCIIENOBATENBHOCTH. BHYyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAECHUU U dBoounu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Iyt — Hama [Namaktuka. ITonoxenue n nBukenue ConHia B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBasapsl. UEpHBIE ABIPHI B Sapax
rajgakTHK.



Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus (CeBEepHOro IOJIyIIapus U SpKUe
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOILJICHHM.

Du3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeuIHOCTEM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
bu3MYecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01maroee MOBTOPEHUE.

O0o01eHne U cucTeMaTH3alus Coep KaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHYECKOH chepax NedaTeabHOCTH YeIoBeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIbHOM,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTENBHOW W  MPOTHOCTUYECKOM  QyHKUUN
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3MUYeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 11 kjacce
OCYILECTBIISIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C UZYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUroTe3a, (U3NYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNIiCHUE MIOMAAN IIIOCKUX QUTyp U 00bEMa Tell.

Buonozua: >nextpuueckue SBICHUS B JKUBOM NpUpoJe, KosieOaTesbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  cpensl,
yIbTPa3ByKOBasi JMArHOCTUKAa B MEIULIMHE, ONTUYECKHE SBIECHUS B >KUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON pEIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eocpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3IeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
NPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOYyYaloIIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIE€HWH B  00Opa3oBaTEILHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3NKONW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYIO M HCCIEAOBATEIbCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PEIIEHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PELICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ yYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedIeKCHu il OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA,;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.



[TPEAMETHBIE PE3VJIbTATBI

K xonny oOyuenust B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YyHArOIIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M STUYECKOU cdepax NesTeTbHOCTH YeI0BeKa, POJIb U MECTO
($U3MKM B COBPEMEHHOM Hay4HOW KapTHMHE MHpa, pPOjb aCTPOHOMHUHU B
IPAKTUYECKOM  JIEATENIBHOCTH 4YeJloB€Ka M JaJbHEHIIEM HayyHO-
TEXHUUYECKOM Pa3BUTUH, 3HAYEHUE ONMCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uky, posb (HU3NUECKON TEOpUH B (OPMUPOBAHUU IPENCTABICHUN O
¢uznyecKoil KapTUHE MUpa, MECTO (PU3NUECKONW KApTHUHBI MUpPA B 00ILIEM
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPEICTABIECHUIN O IPUPO/IE;
paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJHOE
MarHUTHOE I0Jisl, TAPMOHUYECKUE KOJIeOaHUs, MaTEMAaTUYECKUI MasTHUK,
UJCAIbHBI TPYXWHHBIA MasATHHK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIN
KOJIeOaTeNbHbIA KOHTYp, TOHKAsI JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUIbI, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHAaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH U
CHEeMAIbHOM ~ TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHHUs
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuma, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMHM, TnpaBwio Jlenma, cBa3p  JJC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIeMU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJaThl  CHEHUAIbHOW  TEOPHUH
OTHOCHUTEJILHOCTU DWHIITEIHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOIB3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
dboTorpdexra, mnepBbli U BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOLICHHsI HeompeaenéHHoctel ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YHCEN M DHEPIUU B SIEPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOIO pacrajia);

ONHKCHIBaTh (PU3MUECKHE IPOLECChl U SIBICHHUS, HCIOJIb3Yys BEIUYMHBIL:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHLIHAN 3JIEKTPOCTATUUECKOTIO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLIMS



MAarHUTHOTO TMOJis, MarHUTHBIA TMOTOK, CUja AMIEpa, UHIYKTUBHOCTb,
ANEKTPOABUKYIAS CHUJAa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs SHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YAaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsial S]ipa, SJHEPTHS CBS3H S/APa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIHS
BOJIH, Judpakuus, JUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dbotoanekTpudeckuii 3¢dext (dbororddekrt), ampda- u Oera-pacmaabl
aqep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

ONPENENATh HAMPABICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH MU300paKeHUE, CO3/JTaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSIThL OCHOBOIIOJIATalolIMe ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U
3aKOHBI JJI1 aHaliu3a ¢ OOBsACHEHHS  (UBUYECKUX IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS] HEOCCHBIX TeJl, IBOIIONNH 3BE3 1 BeeneHHoi;
MPOBOAUTL HCCJIEOBAaHUE 3aBUCUMOCTEHW (DU3WUYECKUX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  MMOJYYECHHOM 3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
IOrPEIIHOCTEW  M3MEPEHMH, JejaTb  BBIBOABI MO  pe3yjibpTaram
UCCJIeI0BAHNUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAJIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJAUTH OMBITHI 1O MPOBEPKE MPEIOKEHHOM TUIOTE3bI: TIJIaHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIBbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIC PEe3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEaJIOKEHHOU
TUTIOTE3b;

OMUCHIBATH METO/IbI TIOJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
co0Jiro1aTh paBujia 0€30MacHOro TPy/la MpU MPOBEASHUN UCCIICIOBaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, MpaKTUKymMa H  y4eOHO-
UCCIIEIOBATENbCKOM M MPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THbIE 3aJa4yd C SBHO 33JaHHOW M HEABHO 3aJaHHOU
bu3nueckoil MOJEebl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH



¢usznueckue MOJENH, OTBEYAIOIIHE TPEOOBAHUSM 3aJaud, MNPUMEHSITH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
IpPU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pELICHHA  3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pE3yNbTATOB;

pemiarb KayeCTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM W3
Pa3HbIX pa3leioB Kypca (PU3UKH, a TAKKE UHTETpallii 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCyKJICHUH C ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIUAIIOB PabOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOJUTHh MPUMEPHl BKJIAJa POCCUWCKUX M 3apyOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMM IpolLeccaMu, C
MO3UIINHI SKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
NPUPOAOTNOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOTrO
00I11eCTBa;

MPUMEHSTh pPa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUeH (PU3UYECKOTO
COJIEp)KaHUSI C KCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TNPEAbsBICHUA Y4eOHOH u
HAyYHO-TIOMYJISIPHOM WH(GOPMAITUH, CTPYKTYPUPOBAHUSI M HUHTEPIIPETAIINH
uH(poOpMaIMK, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UpOBaTh  MOJIy4aemMyl0  UWHGOpMAUI0O U OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINH;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIbHbBIC YMEHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBINIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAbOT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBHO PACpEAesiaTh ACSITeIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXIOIr0 W3
YYaCTHUKOB TPYIMIIbI B PEIICHUE PAaCCMATPUBAEMON MTPOOIIEMBI;



e TMPOSABIATH MOTUBALIMIO K Oyaymield npodecCHOHATBEHON AESITETbHOCTH 110
CHEIHMATBHOCTAM (PU3UKO-TEXHHUECKOTO POpUIIs.



TemaTnueckoe NJIAHMPOBAHHE
11 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmorexa [IOK
11 Marmutioe roze 14 https://m.edso0.ru/39859ef1
bubmuoreka [JOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Hroro no paszneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexaniieckue konebarms 10 https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHn4YecKne U dJIEKTPOMArHUTHBIC 10 1 bubnmnoreka [JOK
' BOJTHBI https://m.eds00.ru/39859¢ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.eds00.ru/39859¢ef1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcHoBrl CTO

5

1

bubmuoreka [JOK
https://m.edso0.ru/39859f1



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 S)
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 KopryckynapHO-BOIHOBOH AyatH3m 15 https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
42 Pusika atoma > https://m.edso00.ru/39859ef1
43 @du3uKa aTOMHOTO s/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
' YacTHIL https://m.edso00.ru/39859ef1
Hroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12 https://m.edsoo.ru/39859ef1
Hroro no pazgeny 12
Paznea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
o1 uSHICCKII MPAKTHRYM 16 16 https://m.edsoo.ru/39859ef1
Hroro 1o pasneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PeszepBHOE Bpems 10 bubmorexa OK

https://m.eds00.ru/39859f1



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

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 170 4 16
IloypouHoe miiaHupoBaHue
11 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IlpakTnueckue
n/n Bceero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcbl
B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB U
MTPOBOTHUKOB C TOKOM. MarHuTHOE 1oJjIe 1 bubmmorexa [IOK
POBOA ' ’ https://m.edso0.ru/487a8593
I'unore3za Amrepa
BekTop MmarHUTHON HH nn. [TpuHIun
cyne 11'1)031/1 1507 MaFHI/ITJ:IzE:I noneﬁp .HI/IIIHI/II/I 1 bubmorexa HOK
yrep VH ' https://m.edsoo.ru/4clabccb
MarHUTHON MHAYKIIMH
MaruuTtHoe 1nosje NpoBOJHUKA C TOKOM. OnbIT 1 bubmuoreka [IOK
Opcrena https://m.eds00.ru/d35d5262
Cuna Amriepa, e€ HalmpaBJIeHHUE U MOAYJIb 1 bubmorexa HOK
P, P ny https://m.eds00.ru/26d9c5ba
Pemenne 3anau 1 bubmorexa HOK
s https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Amnepa. 1 bubmuorexa [IOK
DNeKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
I[BI/I)KCHI/II)C 3: SI)KGHHog YaCTUIIHI B Hy 1 bubmorexa [TOK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3amau 1 but6mmoreka [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.edso0.ru/504e98c7

bubnunorexa LIOK
9 Pa6 JI
abOTa CTHL Soperta https://m.edsoo.ru/d518be4b
bu6nmmorexa [IOK
10 P
clieme sajat https://m.eds00.ru/93617bd9
1 MarauTHO€ 10Jie B BEUIECTBE. bubnuorexa [{OK
deppoMarHeTuku, napa- u AMaMarHeTUKu https://m.eds00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMArHETUKOB. bubmmoreka [JOK
[IpumeHneHnne GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bubmmoreka [JOK
13 Pemenue 3agau no reme "MarautHoe nosie https://m.eds0o.ru/5h55¢307
" " bubmmoreka [JOK
14 Pemenue 3ana4 no Teme "MarHuTHoe 1oJie https://m.edsoo.ru/41cAae8a
15 SIBiIeHME NEKTPOMArHUTHOW HHAYKIWH. bu6mmoteka IIOK
[ToTok BeKTOpa MAarHUTHON MHIYKIIMHU https://m.edsoo.ru/b3efaOcl
bubmmoreka IIOK
16 IAC unyiumi https://m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIUH bubnnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
bu6nunorexa LIOK
18 Buxpesoe anexkrpuueckoe nose. Toku Oyko https://m.edsoo.ru/15abe140
bubnunorexa LIOK
1
o DAL MHAYKUIH B ABWKYIHXCA IPOBOAHHKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
2 P
0 ClHeHHe 3ajad https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 Hpasio Jleta https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. KaTylika HHIYKTUBHOCTH B bubnuotexa [JOK



https://m.edsoo.ru/504e98c7
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

OCIIH ITOCTOAHHOI'O TOKa

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

93 SBnenne camonnaykuuu. JJ1C bubnmnoreka HOK
CaMOWHYKIUHU https://m.edsoo.ru/7ee60ca8
OHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM. bubmmoreka [JOK
24
DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CLicHme salad https://m.eds00.ru/88f69d2b
26 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 bubnuorexa [{OK
Teme "DnekTpoanHamMuka” https://m.eds00.ru/76484025
97 KonTponbhas padota no teme bubnuorexa [IOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
98 Koneb6arenpnas cuctema. CBOOOIHBIC bubnuorexa [JOK
KosiebaHus. 'apMoHMUecKre KoieOaHus https://m.edsoo.ru/7c1db385
29 Kunematuyeckoe v TMHAMHYECKOE OTIMCaHNE bubmmoteka IIOK
KOJIeOaTeIbHBIX JIBUKCHUIN https://m.edso0.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
JTUHAMUAYECKOTO OMUCAHUS TAPMOHHYECKUX bubnnorexa [JOK
30 .
KOJIeOaHUM U3 WX IHEPTETUUECKOTO U https://m.eds00.ru/e3c99692
KHHEMATHUYECKOTO OTTMCAHUS
bubnunorexa LIOK
31 Awmruityna u asza konedbanmit
yRau ¢ https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedanuii. [lepros
MAaJIBIX CBOOOIHBIX KOIeOaHUHI
32 MaTEMaTHYECKOT0 MasiTHUKA. [lepuos bubnmorexa LOK
y P https://m.eds00.ru/e0399319
CBOOOJTHBIX KOJIEOAHUHN TIPYKUHHOTO
MasiTHUKA
33 3aryxaromue konedanus. BeiHyx1eHHBIE bubnmoreka [JOK

KoJiebanus. Pesonanc

https://m.edsoo0.ru/72e93d09



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

bubnunorexa LIOK

34 A 0
BTOKOIICOAHHA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pewenne 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepeHnus "MexaHndeckue bubmmoreka [JOK
K0J1e0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax" https://m.edsoo.ru/8ef587be
37 O00011IeHIE U CUCTEMATU3AaIMs 3HAHUN 110 bu6nunorexa LIOK
teMe "MexaHndeckue Koneoanus" https://m.edsoo.ru/eb84182f
DIEeKTPOMarHUTHHIE KOJIEOaHMUS. bubmmorexa [JOK
38 .
KonebaTtenbHbIit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYIbI
39 3a E)[ ;’ KOHJICHCATOPa C aMILUIUT O}I;I CHJTBI bubmmorexa [JOK
P A P e https://m.eds00.ru/093f9afl
TOKa B KOJIeOaTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B U1€ATbHOM bubmuoteka [IOK
40
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue IeKTPOMarHuTHbIE KOIeOaHusl.
41 BLII}-]IX E-II-IHBIC 3JIeII<)T OMarHUTHbBIE brbmmorexa [TOK
e P https://m.edsoo.ru/5e668619
KoseOaHus
42 [Tepemennsblii Tok. Pe3uctop u KoHaEHCATOp B bubnuotexa [JOK
LIEH IEPEMEHHOI0 TOKA https://m.eds00.ru/84836152
43 Karymika "HIyKTUBHOCTH B LIEMH bubnuoreka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa [Ist IeKTPUYECKOHN 1Ienu bubnmnoreka [JOK
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MouHOCTh NEPEMEHHOTO TOKA.
N but6mmoreka [IOK
45 AMIIIUTYIHOE U IEHCTBYIOLIEE 3HAUCHUE

CHJIbI TOKA U HAIIPAKCHUS

https://m.edsoo.ru/lcac6c4c
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bubnunorexa LIOK

46 Pe3oHasC B o1eKTpHHCCKO emH https://m.edso0.ru/087506df
bub6nmoreka [IOK
47 Pewerne sanas https://m.edsoo.ru/al6836a4
WUneansueiif Tpancdopmarop. [Ipon3BoacTso,
48 neﬂ egaJa u n(I: e((iljiell)me 3erKTpnqec1<§17f bubmmorexa [IOK
pex P P https://m.edsoo.ru/f97418ae
SHEPTHU
DKOJIOTUYECKHE PUCKH IIPH ITPOU3BOJICTBE
49 3JICKTPOSHE FI/II/IpK BT . a I/II::HOJ'IB;([)BEIHI/IH bubmorexa OK
p prit. BYIHTYP _ https://m.edso0.ru/a6f74d93
AJICKTPOIHEPTUH B TTOBCEAHEBHOM KM3HU
bubnunoreka LIOK
>0 Pemenme sana- https://m.edsoo.ru/ee6677ed
bubmmoteka IIOK
>l Pemenme sana- https://m.edso0.ru/7cab59f8
59 O06o0011eHre U cucTeMaTu3alys 3HaHuH 10 bubmmnoreka HOK
Teme "DJIeKTpOMarHuTHbIe KojebaHus" https://m.edsoo.ru/401024a9
MexaHn4YecKue BOJTHBI. XapaKTePUCTUKHI bubnmnorexa [JOK
53
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolCTBa MEXaHHYECKUX BOJIH bubmorexa [JOK
https://m.edsoo.ru/d9ae1000
but6mmorekxa [IOK
. X
- 3BYK. XapakTepHCTHKH 3ByKa https://m.edso0.ru/138b6f09
56 Wndpazsyk u ynprpassyk. lllymosoe bubnuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edso00.ru/7380038f
bubnunorexa LIOK
7 P
> clieHie sanat https://m.edsoo.ru/cfd918bf
58 DneKTpoMarHuTHbIe BOJIHBL. U3nydyenue bubnmoreka [JOK

SJICKTPOMAardHuTHBIX BOJIH

https://m.edsoo.ru/714e5dbl
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OHeprus JeKTpOMarHuTHbIX BojH. CBoicTBa

bubnunorexa LIOK

59
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 371eKTPOMAarHUTHBIX BOJIH.
60 [TpuMeHeHHE IEKTPOMArHUTHBIX BOJH B bubmorexa LOK
p P https://m.edsoo.ru/49be1fe
TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.
61 Pf I/IOLJ['IOKa I:/Iﬂﬂ DJeKT OMaFHI/ITHI(;e bubmorexa HOK
A 1 p N https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
62 KonTponbnas pabota no teme "KoneGanus u bubmmoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSAMOIUHEIHOTO bubmmoreka [JOK
pacrnpocTpaHEeHUs CBETa https://m.eds00.ru/f9566406
64 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHA bubnmnorexa [JOK
MIPSIMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [Lmockoe 3epkaio. bubmuoreka [IOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIILHBIN ITOKA3aTeNb MPEIIOMIICHHUS.
66 [TostHOE BHYTpEHHEE OTpakKCHUE bubmorexa LOK
vap p ’ https://m.edsoo.ru/bc2e55cd
[IpenenpHBINA Yol TOJTHOTO BHYTPEHHETO
OTpaKeHHUS
67 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB bubnuotexa [JOK
OTPAXKEHUS U MPETIOMIICHHUSI CBETa https://m.edso0.ru/49d830a9
68 Xop nydeit B mpusme. Jlucnepcus certa. bubnmnoreka [JOK
CrnoxHsIii cocTaB O6emoro cBera. LBet https://m.edsoo.ru/d8elc3be
69 JInH3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs bu6nuorexa [IOK
CUJIa JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakxeHU B JIMH3aX U UX bubnuoreka [JOK
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cUCTEMAX. YBEIUUYEHUE JINH3EI

https://m.edsoo.ru/bb53b1d5

Pemenne 3aaa4 Ha IIOCTPOCHUC

71 M300pakCHUH, MOJy4aeMbIX C IIOMOIIBIO bubmorexa LOK
p ’ yH - https://m.eds00.ru/5a868f09
JINH3
72 ['ma3 kak onruyeckas cuctema bubmorexa LOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [lpenens npuMEHUMOCTH bubnnoreka [JOK
reOMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METOBI €€ H3MEPECHUS bubmorexa [JOK
P s P https://m.edsoo.ru/f32aab06
bubmuoreka [IOK
75
Hucniepens caeta https://m.edsoo.ru/lel6cc6e
bubnmorexa LIOK
76 Murepgepenms caeta https://m.edso0.ru/5fc0c638
77 KorepeHTHbIe HCTOYHUKU. Y CIIOBUS bubmuoreka [IOK
Ha0JIt0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB https://m.eds00.ru/c6416d48
bu6nmorexa LIOK
8 Pemerte sanat https://m.edsoo.ru/3061de2b
bubnmorexa LIOK
& Hpumenenne HuTepdepertn https://m.edso0.ru/668edbc8
bubnunorexa LIOK
80 Jlugpaxins ceera https://m.edsoo.ru/12ed04b5
JudpakionHas pemeTka. Y cioBue bubnuoreka [IOK
81
HaOJII0ICHUS TJIAaBHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubnunorexa LIOK
82 Pemerve 3anas https://m.edsoo.ru/d58c411a
83 ITonepeunocTs cBeTOBBIX BOJIH. [lomsgpuzanus bu6muotexa [JOK

CBCTa

https://m.edso0.ru/e9890fe9
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bubnunorexa LIOK

84 Pemenne sanas https://m.eds00.ru/c56¢8158
85 CBeTOBBIC SBJICHHS B IPUPOJIC bubmorexa LOK
https://m.edso0.ru/0b36363d
86 O06001IeHre U cucTeMaTU3aIKs 3HaHUH 110 bubnnorexa [{OK
teme "OnTuka" https://m.edsoo.ru/8al14748b
87 KonTponbnas padora o teme «OnTuka» Eggjﬁ;fg;?rou}; 2315dd4
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHHUKH. 3aKOHBI AIEKTPOIUHAMUKH U bubmorexa LIOK
https://m.edsoo.ru/c9bd77ch
MIPUHIIUIT OTHOCUTEbHOCTH
89 [Toctynatel ciennaabHONU TEOPUU Bbu6moteka [JOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOIN HHTEPBA.
IT BaHUSA HIIA. BU
0 | oo Omogmonnon Bitbmtonera LIOK
OJIHOBPEMEHHOCTH. 3aMeIEHHE BPEMEHU U https://m.ds00.1L/d83742bb
COKpAIICHHE JTHHBI
01 DHeprusi ¥ UMNYJIbC PEIATUBUCTCKOMN bubnnorexa [JOK
YaCTUIIBI https://m.edso0.ru/853a64fc
92 CBs13b Macchl € YHEPTUEH U UMITYJILCOM bubnuotexa [JOK
PENATUBUCTCKON YacTULIbI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE bubnrorera LOK
https://m.edsoo.ru/f54035a5
bubnuotexa [JOK
o4 3axon cuettenms Buna https://m.edso;.I ru/1c5ff752
95 I'umote3a M. [1nanka o kBanTax. @OTOHBI bubmmorexa [JOK

https://m.edsoo.ru/a5ffa218
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bubnunorexa LIOK

% DHEprHA M MMIIYIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubmmoreka [JOK
3akonbl Gpotorpdexra https://m.eds00.ru/8c68e5b9
08 Ypasaenue DitamTeitHa s potodrddexra. bubnmnoreka HOK
"Kpacnas rpanuna” pororddexra https://m.edso00.ru/01ef4556
bubnuoreka [IOK
99 Hasnenune ceera. Onprtel I1. H. JIeGenena https://m.edsoo.ru/64bAf966
bubnunoreka LIOK
1 B i
00 OJIHOBBIC CBOMCTRA HacTHIL https://m.edsoo.ru/f59cfcec
Bo e bporis. a BO e bpoii
00| w puomepn cmaors sosmmnne Bubmonera 10K
p P N H https://m.edsoo.ru/5df8bafl
ABMIKYIICHUCA YaCTUIIbL
102 KopmyckynsipHO-BOJTHOBOM Tyaan3m bubmmorexa LIOK
PHyCKyTAP Y https://m.edsoo.ru/8ccab62a
bubmmoteka IIOK
1
03 Jlppaxius SICKTPOHOB Ha KpHCTAlIax https://m.edsoo.ru/30dbal8c
Crnenudnka n3aMepeHU B MUKPOMHDE.
104 COO?HE)HICHI/IH Helc))n € eJIéHH(f)CTepr brbmmorexa LIOK
N pest https://m.edso0.ru/65783dec
I'eitzenbepra
but6mmorekxa [IOK
1 P
05 CUICHHE TPAPHICCKHX 3121 https://m.edsoo.ru/e70195bd
N bubnuotexa [JOK
1 P
06 CUICHHC PaCHCTHEIX 33121 https://m.edsoo.ru/ee9b3182
KonTponbhas padora no temam: "OCHOBBI bu6muoreka [JOK
107 .
CTO", "KopmyckyisipHO-BOJIHOBOM ayanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmoreka [JOK

[Tnanerapnas moxens aroma Pesepdopaa

https://m.edso0.ru/312b750a



https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a

bubnunorexa LIOK

109 Hoctynaret bopa https://m.edsoo.ru/404dfada
110 Bunsl cnexktpoB. CriekTp ypoBHEHN 3HEpruu bubmmoreka [JOK
aToMa BOJIOpoJia https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJEHHOE U3TyUYEHHE bubnuoreka [JOK
cBeTa https://m.eds00.ru/f945d85¢c
bubnuoreka [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyknonnas monens siapa I'eitzenbepra-
113 I/I}B]aHeHKO. 3apsn u M&ECOBOC tn/lcn(l)) aqpa. bubmmorexa [JOK
https://m.edsoo.ru/34ada5de
H3oTonbl. PagnoakTMBHOCTH
3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
114 HMOHU3UPYIOLIETO U3IIy4eHUs. BiusHue bubmuoteka [IOK
PaaNOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jlosumerpus
DHeprus CBA3U HYKJIOHOB B sAJipe. SnepHbie
cuibl. [ledext maccsl sapa. SAnepHbie
115 peakuuu. Snepusie peakTopsl. [IpobnemMsr bubnmnorexa [JOK
YIIPaABIISIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCTIEKTHI Pa3BUTHUS SIICPHOMN
SHEPTETUKHU
Mertoabl perucTpauu U UCCIeI0BaHUS
3JeMEeHTapHbIX YacTull. DyHIaMEeHTaIbHbIE
116 B3aUMOJENCTBUA. baprnoHbl, ME30HBI 1 bubmmorexa [JOK
. https://m.edsoo.ru/1ac08a5h
nentoHsbl. [Ipencranenue o CtangapTHOM
Mozenu. KBapk-rirooHHas MOJIeb aipOHOB
CDf/ISI/IKa 3a npenenaM}/I CranaapTHOW MOJEH. BuGmiorexa LIOK
117 TémHas Marepus U TEMHas SHEPTUsL.

EnuncTBO DM3MvecKoil KapTHHBI MUpa

https://m.edsoo.ru/c026fd37
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Oranel pa3BUTUS ACTPOHOMHUU. 3HAYECHUE

bubnunorexa LIOK

118
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
119 00BSICHEHUS IPUPOJIBI KOCMUYECKHIX bubnuoreka [JOK
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX https://m.edso0.ru/39¢44028
HCCIICIOBAHNH
CoBpeMEeHHBIE ONITHYECKUE TEIECKOTIBI,
120 aInOTEJIECKOIbI, BHEaTMOC(hepHas bubmmorexa LIOK
pat ’ P https://m.edsoo.ru/4877aale
aACTPOHOMHUS
121 Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUe bubnunoreka LIOK
3BE3/bI, IJTAHETHI, UX BUINMOE JIBH)KCHHUE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connne. ConHeunast
122 aKTUBHOCTBE. McTouHUK 3Heprun CoJHIa U bubmorexa HIOK
) ' P https://m.eds00.ru/22748eb4
3BE3]
3BE3/16I, UX OCHOBHBIE XapaKTCPUCTHKH.
123 Juarpamma "crieKTpaabHBIN KJIacc — bubmmorexa [JOK
P . p https://m.edso0.ru/42169944
CBETHMOCTD
124 3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH bubmorexa LOK
A A https://m.edsoo.ru/b3cb766¢
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
125 MIPEACTABICHUS O IPOUCXOKICHUU 1 bubnunorexa LIOK
spostronny CoJiHIAa U 3BE3. DTallbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]T
126 Mneunslii [1yrs — Hama 'anaktuka. Tumnst bubnuoreka [IOK
rajJlakTuK. YEpHBIE ABIPBI B /Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacuinpenue Beenennoit. 3akon i OK
HOIHOTEKA
127 Xab06ma. Teopust bonbioro B3pbIBa. 1

PennkroBoe uznyuenue

https://m.edso0.ru/3dbdf0d2
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128 MacmraGHast ctpykTypa Beenennoii. Bu6muoteka [JOK
MeraranakTuka https://m.edso0.ru/ce234633
bubnunoreka LIOK
129 Hepeménnpie nmpo0ieMbl aCTpOHOMUHT
P p P https://m.edsoo.ru/d37d9ffe
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne MarHuTHOTO OIS
130 IIOCTOSHHBIX MaruuToB" uiau "HccnenoBanue bubnunoreka LIOK
CBOMCTB (heppOMarHeTUKOB" UIH https://m.eds00.ru/67361aef
"UccneqoBanue AeHCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cunbl Amiepa" win "M3yuenue
" bubmmorexa LIOK
131 3aBUCUMOCTH CHJIBI AMITepa OT CHJIbI TOKA
. . https://m.edsoo.ru/fcae91e9
nnu "OnpeneneHne MarHUTHOW MHAYKIUU Ha
OCHOBE MU3MepeHus cuibl Ammnepa”
@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON
132 A | | P https://m.eds00.ru/c36658da
uHaykuuu" wnn "OnpeaeneHne HHIYKIUN
BUXPEBOI'0 MarHUTHOTO NoJisA"
@u3nYeCKUil NPAKTUKYM IO TEME
133 "UccnenoBanue siBJIEHUS CAMOMHIYKIIMK" bubnuotexa [JOK
i "COopka MOJENN SIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa”
@u3nYeCcKUil NPAKTUKYM IO TEME
134 "N3mepenue mepruoga cBOOOIHBIX KOJIeOaHMit bubmorexa [JOK
p p | https://m.edso0.ru/5d159d35
HUTSIHOTO U TIPY>KUHHOTO MAasiTHUKOB
@u3NYECKU PAKTUKYM 110 TEME
" bubmuorexa [{OK
135 [IpeobGpaszoBanue SHEPTUU B IPY)KUHHOM

MasiTHUKe"

https://m.edso0.ru/a28026bd
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@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBaHue nepeMEeHHOr0 TOKa Yepes
IIOCJIEI0BATEIILHO COECIMHEHHBIE

bubnunoreka LIOK

136 KOHJEHCATOP, KaTYIIKy U pe3UcToOp" Uiu https://m.edsoo.ru/89dc2d90
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
L[ENY [IEpEMEHHOT0 TOKa"

137 @usnyeckuil NpakTukyM 1o teme "M3ydenue Bbu6moteka [JOK
1apaMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
@uU3NYECKU IPAKTUKYM 110 TEME

138 "N3mepeHue nokasaTelis IpeaoMIICHUs Bbu6moteka [JOK
crexna" wim "llonydenne n3o0pakeHus B https://m.edsoo.ru/42569eal
CHCTEME U3 IJIOCKOT0 3epKajia U JIMH3bI"

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO BuGmiorexa LIOK

139 paccTosHUS OT BelecTBa (Ha IpuMepe https://m.edsoo.ru/b879fbaf
KuaAkux auH3)" unn "M3mepenue GokycHoro
pacCTOsSHUS PACCENBAIOIINX JINH3"

'('DI/ISI/IIIGCKI/II\/'I MIPAKTUKYM I10 TEME Butmiorexa 1IOK

140 HPEI?;IEE:II:;HH?E;I;ZI:HHH, HETepepeRtIH https://m.edsoo.ru/8b7ac737
Pu3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMIyJabca U YHEPTUA

141 peNATUBUCTCKUX YacTull (1o ¢oTorpadusm E::SSH;;T:(;(;(I)_[rOu}; 3756047
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
mose)"

@u3NYECKU PAKTUKYM 110 TEME
142 "U3mepenue nocrossHHOM [1nanka Ha ocHOBE bubnmoreka [JOK

uccnenoBanus porodddexra” wim
"HccneqoBanye 3aBUCUMOCTH CHIIBI TOKA

https://m.edsoo.ru/eb916f82
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4yepe3 CBETOAMO/] OT HAMPSKEHUS "

143

144

145

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
noctrosiHHoM Punbepra"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
MCIIONb30BaHueM fo3umerpa’ uiun "M3yduenue
MOTJIONICHUS OeTa-4yacTUIl aTFOMUHIEM"

®u3nuecKuil NPAKTUKYM IO TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYXEHHBIM TJ1a30M C UCIOJIB30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
oTIpe/IeTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOTo MOMyIIapHs U sIPKue
3B€31b61" uan "HalOmroneHus B TEIECKOII
JlyHbl, I1aHET, TYMAHHOCTEN U 3BE3IHBIX
CKoIJIeHui"

bu6nmoreka [IOK
https://m.edsoo.ru/ec651eb8

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

bu6nmorexa LIOK
https://m.edsoo.ru/1072021e

146

O0o001enye B cucTreMaTu3anys 3HaHui. Pois
(bU3UKH U aCTPOHOMUU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLTMANBLHOM M dTUUCSCKOM
cdepax AeaTeTbHOCTH YeTIOBEeKa

but6mmorekxa [IOK
https://m.edsoo.ru/ad6ddeed

147

O0001IeHre 1 cucreMaTr3alus 3Hadnii. Pois
1 MecTO (U3UKU U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

but6mmorekxa [IOK
https://m.edsoo.ru/18f19f7c

148

O60061eHre U cucTeMaTu3anus 3HaHui. Poib
(dbuzmvecKoit Teopuu B HOPMUPOBAHUH
MPEACTABICHUH 0 (PU3NYECKOIN KapTHHE MUPa,

bubnunoreka LIOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ec651eb8
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MecTO (PM3UYECKON KapTHHBI MUpa B 00IIEM
psILy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEACTaBICHUN O IPUPOAE

O0001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 1O

bub6nmmoreka [IOK

149 teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [IOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110 bubnunoreka LIOK
teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
152 O060011IeHrEe U CUCTEMAaTU3aIMs 3HAHUH 110 bubnuoreka [IOK
teme "Craruka TBepAoro tena' https://m.edsoo.ru/3cca482e
153 O00011IeHE U CUCTEMATH3aIUs 3HAHUH 110 bu6nmorexa LIOK
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKeE" https://m.edsoo.ru/32a4d1a0
O06001IeHre U cucTeMaTU3aIMs 3HaHUN 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON bubmorexa LOK
. https://m.edsoo.ru/ed440ca8
TEOpUHn
155 O06001IeHre U cCUCTEMaTU3aIHs 3HAHUN 110 bubmuoreka [IOK
teme "Tepmoaunamuka. TemnoBbie MamHbI" https://m.edsoo.ru/c63f7c10
O06o0061IeHre U cucTeMaTu3alus 3HaHui| 110
156 Teme "ArperaTHble COCTOSTHUS BEIIIECTBA. bubnnorexa [JOK
https://m.edso0.ru/1d36b5b1
da3oBbIe IEPEXOABI"
157 O06o011ieHre 1 cucTeMaTu3ays 3HaHu# 10 bu6muoreka [JOK
Teme "DnekTpuueckoe nose" https://m.edsoo.ru/3bf0def9
158 O06001eHre u cucTeMaTU3aIys 3HaHUH 110 bubnuotexa [JOK
teMe "I1oCTOSHHBIN 2EKTPUIECKUNA TOK" https://m.eds00.ru/71453ee6
159 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 bubmuorexa [{OK
teme "Toku B pa3nuyHbIX cpeax” https://m.eds00.ru/3d40077a
160 O06001IeHre U CUCTEMAaTH3aIks 3HAHUH 10 bubmuorexa [{OK



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
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Teme "Maruutaoe noie"

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

PesepBHbIil ypok. O600111IcHIE 1

bu6nmoreka IIOK

161 cUcTeMaTu3alus 3HaHUM 0 TeMe ]

" eKTpOMATHITHAS MHIYKIHA" https://m.eds00.ru/053e2248
PesepBHbIil ypok. O600111IcHIE 1
. bub OK
162 CHUCTEMaTH3aIMs 3HAHUH 110 TEME nosmorexa I
"M 5 " https://m.edso00.ru/d6310bfd
eXaHMYecKue KoneOaHus
PesepBHrlit ypok. O60011eHNE 1
. bub OK

163 CHUCTEMaTH3aIlUs 3HAHUH 110 TEME htl'/[lsz'I/I//Ir%Te?cIi(;:)lru /562bb83d
"DIeKTPOMArHUTHBIE KOJIeOaHus" T '
PesepBHeIi ypok. O000IICHHE 1

164 CHCTEMAaTH3alMs 3HAHUH 110 TeMe bubnunoreka LIOK
"MexaHu4YeCKUE U JIEKTPOMAarHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBHblil ypok. O6006111eHNE U bubmuoteka [IOK
cucTeMaru3anus 3HaHui 1mo teme "Onrrka" https://m.edsoo.ru/52ad1603
PesepBHrlIit ypok. O60011IeHNE 1

b K

166 cucTeMaTu3anus 3HaHui 1o teme "OCHOBBI nommorexa O
CTO" https://m.edso0.ru/5bhec1c65
PesepBHelit ypok. O6001IeHNE 1

bu6 OK

167 CHCTEMaTH3alus 3HAHUH 110 TeMe htI:[Isz?/P/Ir?]T:;(;)(EIru 759438
"KopryckyisipHO-BOJTHOBOH JTyaan3m" T '
PeseprubIil ypok. O60061eHIE 1

bu6 OK
168 cucTeMaTu3alus 3HaHui no teme "duznka nosmorexa [
| https://m.edsoo.ru/1f511654
aToMa
PeseprubIil ypok. O60061IeHIE 1
. bub OK
169 cUcTeMaTu3anus 3HaHui o teme "dusnka nommorexa L

ATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTuIl"

https://m.edso0.ru/905c5ce0
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PesepBHelil ypok. O000IICHHE 1

bubnunorexa LIOK

170 CI/ICTeMaTI/IBaI{'I/Iﬂ 3HAHUHU 110 TeME "DJIEMEHTHI 1 https://m.edsoo.ru/2bffb94c
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duzuka. Mexanuka; yriayosnenHoe ooydenue 10 kimace/ Msikures .51,
CunsikoB A.3. OO0I11€CTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»;
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» dusuka. MonekynsapHas ¢puzuka. TepMoanHaMuKa; yriiyoJIeHHOe 00ydeHne
10 knacc/ Msakumes I'.4., CunskoB A.3. OO1IECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenienue»
Ousuka.llknmacc:yuedb.mmssodbmeoOpa3oBaT.opraHu3amui
:0asoBpiinyrnyon.ypopau/I. . Maxumes,b.b.byxoBie
B,B.M.Uapyruu;noapen H.A.Ilap ¢ en teeBoit . — 10-eu3 1 .,
nepepab. —M .:IIlpoceemenue,2022.—432c.:[4]nur.—(Kna

accuueckuikypc) —I

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
I'onosa N.B.®usuka.l 1kinacc. Kontposbabie paboThl B HOBOM opmate.- M.:

«nTennext-Lentp»,2011.

KoHnTtponbsHo- n3Meputenbabie MaTepuanbl. @usnka: 1l 1kmace/Coct. H.U.

3opun.- BAKO, 2017



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
infourok.ru, videouroki.net, https://phys-ege.sdamgia.ru/,

https://multiurok.ru/.https://m.edsoo.ru/f16b68d7.https://web.vk.me/https://resh

.edu.ru/



