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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «dDuznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAMMBI JJIA MPOAOKEHUS 00pa3oBaHHs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

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 OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiepKaHue yueOHOoro npeaMera « Ou3ukay 1Mo rojaM 00ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOJAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX MCCIIEIOBAHUM.

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

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3leioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BELIECTBE U
noJie.

Hoea zymanumapuszayuu. EE peannsanus NPeaIIoNaracT HCIHOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUM M COBPEMEHHbIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIoIIero Qaxkropa ydebHoro mpouecca. s yriayOGnéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1mo @usnMke cuUcTeMa YYEHUYECKOro HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHus kabuHera ¢usuku. [Ipu sTOoM oOecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENSETCA PEHICHUI0 PACUETHBIX U KAa4eCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HBIX pa3ziesioB. JJig KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHHMMAJIbHOM JIOCTATOYHOCTH U  oOecrnedYrBaeT IOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpynOBaHHE I YYEHUYECKHX TPAKTHYECKUX padoT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX NMPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIOCOOHOCTEWN;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATDH SIBJICHUS C UCIOJIB30BAHUEM (U3UUYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JCSTENBHOCTH, CBSI3aHHBIX C (U3UKOM, TIOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuxX SBICHUM B TMPUPOAC U ISl TMPUHATHUS MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoOJenM, aJeKBaTHOM YCJIOBMSIM 3a/ladyd, B TOM YHCIE 3aJay
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
OMpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrinyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SIBISETCA PEKOMEHIOBAaHHBIM, YYHUTEIbh JENaeT BbIOOD
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHIYKIIUH.

MarauTHoe 1moJie IpPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. J[BUKEHUE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cuibl Jlopenna.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, rapa- U 1MaMarHeTUKH.

TexHH4eckrue YCTpPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AIEKTPOABUTATEH SIKOOHM, YCKOPHUTEIH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa nuHMI MarHMTHOM UHAYKIUY TOJISI JJIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, nPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
uaaykuun. OJIC wHaykuuu. 3aKOH 3JIEKTpOMarHUTHOW uHAykiuu Dapajes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: HMHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenopanne 3aBucumoctd OJIC MHAYKOHM OT CKOPOCTH W3MEHEHMS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[TaneHue MarauTa B alFOMUHUEBOM (MEeIHOM) TpyoOe.

SIBneHne CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIMU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHMS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHMUS.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWU HCXOIHOM
BEITUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrota koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxaromux kKoneOaHusx. BeinyXeHnsie konedanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanune koyiieO0aHMM Tpy3a Ha MACCUBHOM TNPYXUHE C IEJIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UAeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPaKmMuKym.

W3mepenne mnepuoja CBOOOTHBIX KOJICOAHWNW HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIIPYTOM IMO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PY>KUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXAOMIUX KOJIEOaHUI.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
ujeabHOM KosieOaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHcaTopa C aMIUTUTYI0M CUITBI TOKA B KOJIEOATEILbHOM KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHWE CWJIBI TOKA W HANpPsDKCHHUS TMPU PA3IUIHON (dopme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CuHyconanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansusbiii  Tpancopmatop. IlpomsBoacTBo, mepemada u TOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.



DKOJIOTUYECKHE PHUCKU IPU MNPOU3BOACTBE AneKTposHepruu. KynbeTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYeCKHEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, T'€HEPATOP EPEMEHHOIO TOKA, TMHUU JIEKTpornepeay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroOIIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopesnb 3MeKTpPOMAarHuTHOTO TeHEPaTopa.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3ucrop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y eTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

N3yuenne tpanchopmaropa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
IIPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pacnupoCTpaHEHUs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
U pakiys.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBSA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpaxkeHus: U MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

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

HccnenoBanre  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)KeHUe,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4eyHbIl HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nydeit B mpusme. [ucnepcust cBera. CioxHBIM coctaB 0enoro cBera.
IBerT.

[lonHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosTHUE W ONTHYECKash Cuja TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTosiHUSI TOHKOM cdepruyecKoil JMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
MIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.



Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
coOMparoIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas crnocoOHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpPEHLMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIaCCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIA amnmapar, MPOCBETIICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabGnrogeHnue nogHoro BHyTPEHHEro OTpakeHus. Mojesb CBETOBOJA.

HccnenoBanre XO0Ja CBETOBBIX IIYYKOB YE€pe3 IUIOCKONAPAJUIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmoieHue 11BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaOmronenune nudpakiimioOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCMMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

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



[Tomy4yenune n300paxeHust B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
N3ydenne naTepdepeHINm Ja3epHOro U3TyueHUs Ha IBYX HICIIAX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBail.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPrUs
IIOKOSI.

TexHHUYecKue YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLIECCHl: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

Onpenenenne WMIYyJIbCa W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsHXKEHHBIX YACTUI] B MArHUTHOM TIOJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TEIUIOBOE H3NIyuyeHHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®dotoadpdext. OnbiTel A. I'. CroneroBa. 3akonsl hotodddexra. YpaBHeHue
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BousiHoBbIe cBOMCTBA yacTull. BosHbel ne bponns. lniuHa BoiaHbl e bpoiiis u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIIeHcs dactuibl. KopmyckymspHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIEKTPOMETD,
dotorneMenT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEUYHas OaTapes,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBaHre  3aBUCUMOCTH  CONPOTHBIICHHS — MOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanne Gporopesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe HccnenoBanus GoTorpdekra.

HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOIHUOJ OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monens aroma
Pezepdopaa.

[Toctrynatel bopa. U3nyuenue u nornomieHne GOTOHOB MPH MEPEXO0Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bunpl ciektpoB. CrieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlazep.

TexHUYeCcKHe YCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnrogenue JinHeHyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

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

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oronsl.

PamnoaktuBHOCTE. Anbda-pacmnan. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnaz. ['amma-u3nydeHue.



3aKkOH pPaAUMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Ty4CHHs. BiusHUEe paiMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepueie peaktopsl. [Ipodiemsl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-TirooHHAs MOAENb apPOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPrusl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKU JUISI OOBSICHEHUS TMPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOTbI, PAIUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCIENOBATENbHOCTH. BHYTpEeHHEEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaAX
raJIaKTHUK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmronenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIOIH30BAHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TIUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHUM, HCCIEHOBAaHUA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o001marouIee MOBTOPEHUE.

O0o001ieHne U cucTeMaTH3alusl CoAepkKaHMs pa3iesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Pony ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelOoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nyeckoil Teopuu, posib HU3NIECKON TeopuH B (POPMHUPOBAHUU MPEICTABICHUIN
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIIECTBIISIETCSl C YUETOM COJIEpPKATENIbHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UZYUCHUEM MEM 0008 HAYYHO20
no3nanuA: SIBICHUE, HAy4YHBIH (akT, runoresa, (u3MUeckas BEITUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozua: >nextpuueckue SBICHHUS B KUBOM Npupoje, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOW IIPUPOJE, OKOJOTMYECKHE PUCKHM INPH IMPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTUKAa B MEIWLIMHE, ONTUYECKHE SIBIECHUS B JKHUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPAJIbHBIN
aHaJIN3.

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

Texnonocua: NUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEePEeMEHHOro TOKa, MHIYKIUOHHAas IEub,
JMHUY 3JIEKTpONepeay, 3JIeKTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeamera «Dusukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, pPACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOI0 00IEeCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBAaTH C  COLUUAIBHBIMU  WHCTUTYTAaMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIaM, JOCTHKCHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIET0 PU3MUECKON HayKeE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJNHATH pPabOTy B  YCJIOBHUSIX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUS, HaXOIUThb AaApPTyMEHTHI IS
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B PA3IMUHBIX (popMarax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyalllii W CMAr4arth
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM 0OLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTBHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHbIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHSIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  IMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 11 knacce mpenMETHBIE PE3YNbTaThl HA YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBeKa, POJib U MECTO
GU3MKKM B COBPEMEHHON HAy4yHOW KapTHHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YEJIOBEKA W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKOW (GyHKIMH (U3UIECKOU TEOpUU —
ANEKTPOAUHAMUKY, CHEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOWU
¢bu3uKky, poib (puznyeckod Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
(bu3MYeCcKO KapTHHE MHUPA, MECTO (PU3UUECKON KapTHHBI MHUpa B 00ILIEM
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPECTABIECHUIN O IPUPO/IE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel W
IPOLECCOB  (SBJICHUN): OJIHOPOJHOE JIIEKTPUYECKOE U  OAHOPOJHOE
MarHUTHOE TOJIA, TApPMOHUYECKUE KOJIeOaHUsI, MAaTEMaTUYECKUN MasITHUK,
UJCaNbHBIA TMPYKUHHBIA MasATHHK, TAPMOHUYECKUE BOJIHBI, WJ€ATbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKasl JIMH3a, MOJIEIC aTOMa, aTOMHOTO Si/jpa U
KBaHTOBOW MOJIEJIN CBETA;

pasnuyuath ycloBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIB3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHEelUalbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apana, cuina Awmnepa, cwia JlopeHua, 3akoH
DIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBwio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUS  CWJIBl  TOKa,  IOCTYJaTbl  CHELUAIBHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHAIM3UPOBAaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUSI, UCTIOb3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
dboTorpdexra, mepBpId W BTOPOW TOCTynarel bopa, TpUHIUI
COOTHOIIICHHSI HeomnpenenéHHocteil [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAcCOBOT'O YMCE U DHEPrUU B SJIEPHBIX PEAKIMIX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOIb3ys BEITUYMHBI:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIMA 3JIEKTPOCTATHYECKOTO



MOJIS, Pa3HOCTh TOTCHIUAJIOB, OJJICKTPOJABIDKYINNAS CHWIA, WHIYKIIUSI
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMmIepa, WHIYKTHBHOCTD,
AIIEKTPOJBIKYIAS CHJIA CAMOMHAYKIIMM, SHEPTUS MArHUTHOTO TOJIA
NPOBOJHUKA C TOKOM, PEISATUBUCTCKUN WMITYJIbC, TIOJHAs JHEPIHs,
DHEpPrusl TOKOsI CBOOOJHOW 4YaCTHIIBI, DHEPrHs W HMITYyJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsijl S1ipa, SHEPTHUS CBS3U AIPa;

OOBSICHATH ~ OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
DJIEKTPOMArHUTHAS MHAYKIIMS, CAMOMHIYKITUS, pe30HAHC, HHTePPEPEHIINS
BOJIH, Ju(dpakuus, OUCIIEpPCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHE,
dbotoanekTpudeckuii 3¢dext (dbororddexrt), ampda- u Oera-pacmaabl
Aanep, raMMa-uslydeHue snaep, (Ppu3ndeckue MPUHITUIBI CIIEKTPATLHOTO
aHanm3a u padoTHI Jia3epa;

OTIpEJIENIATh HaIpaBiICHUE HHIYKIIMA MArHUTHOTO TOJSi MPOBOJHHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOUTH N300pakeHHE, CO3]TaBAEMOE TNIOCKUM 3€pKaJioM, TOHKOM JTHH301,
W PACCUNTHIBATH €r0 XapaKTEPUCTHUKH;

IPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TMOHSATHS, TEOPHUH U
3aKOHBI JUIS aHaidu3a ¢ OOBSICHEHHS (PU3MYECKUX MPOIECCOB,
MPOUCXOMSIIUX B 3BE3/IAX, B 3BE3AHBIX CHUCTEMaX, B MEKTaJIaKTUUECKON
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOIIOLUHU 3BE3/] U BCelleHHOI;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIHMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUU, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJTYYECHHOW  3aBUCHMOCTHU
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHHMH, JenaTh  BBIBOJABI 10  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHBbIC H3MEPEHHUS (U3MYECKUX BEIMYMUH, IMPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLEHHWBATh A0COJIIOTHBIE U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIIONKEHHOW TUITOTE3bI: TIIAHUPOBATH
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJIyYCHHBIC PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUTIOTE3HI;

OIMCHIBATh METO/IBI ITOTYUCHUS HAYYHBIX ACTPOHOMHYCCKUX 3HAHUM;
co0Jiro1aTh IpaBujia OE30MAaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCJIEIOBATENICKOM W TMPOEKTHOW JIEATEbHOCTH C HCIOJIb30BaHUEM
U3MEPUTETLHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYAOBAHUS;



pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW M HEABHO 3aJaHHOU
¢usznyecKkoil MOJeNnpl0: Ha OCHOBAaHWM AaHANIM3a YCJIOBUA BBIOMPATH
dusznyeckue MoJeNnd, OTBEYarolhe TPeOOBaHUAM 3aJaud, MPUMEHSTH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
IIPY  HUCIIOJIB30BAaHUM MAaTeMaTMYECKUX METOJOB pELICHHs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOINXCS JAaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pe3yibTaToB;

pelaTh KayeCTBEHHbIE 3a7aud, TPEOYIOLIUME NPUMEHEHHUs 3HaHWM W3
Pa3HBIX pa3leloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IpYyrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HAa N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS s OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
U TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBIACHEHUE IPOLECCOB OKPYKAOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIMI 3KOJOTUYECKON O€30MacCHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
IPUPOAOIIOIB30BAaHUN, & TAK)KE PasyMHOM HCIIOJIb30BAHUM JTOCTHXKEHUM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble CrOCOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uH(poOpMaIUKU, MOIYYEHHOM U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIKM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIISIT OpraHu3aluOHHbIE U M03HABATENIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITIOJTHEHMSI IPOEKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX paboT;

paGoTaTh B TpyMNE C MCIOJIHEHHWEM pa3IMYHBIX COLMAIBHBIX pPOJEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD



B HECTAaHJAPTHBIX CHUTYyalMsX, AJEKBATHO OLIEHWBATH BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBAIUIO K OyayIiei mpodeccnoHalIbHON AesITebHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Konrpouabnsie IIpakrnyeckue (1up )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmorexa [IOK
11 Marnutioe roze 14 https://m.edso00.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
2.1 Mexannueckue KoineOaHus 10 https://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHn4YecKne U dJIEKTPOMArHUTHBIC 10 1 bubnmnoreka [JOK
' BOJIHEI https://m.edso00.ru/39859¢f1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
bubmuoreka [JOK
31 Ocnopst CTO > . 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 )
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 KopryckynapHO-BOJIHOBOH 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.eds00.ru/39859¢f1
Hroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.eds00.ru/39859ef1
Hroro no pazgeny 12
Paznea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
o1 uSHICCKII MPAKTHRYM 16 16 https://m.edso00.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazmeny 15
PeszepBHOE Bpems 10 bubmorexa OK

https://m.edso00.ru/39859¢f1



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
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HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne arTa nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue A p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
BzaumoneiicTBrEe MOCTOSHHBIX
1 MAarHuTOB U IIPOBOJHHUKOB C TOKOM 1 bubmorexa [JOK
pOBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammepa
BekTop MarHuTHOM HH HH.
2 IIpun pI/Il'I CYIIEepIIO3U Ii[IZK IVLIIaFHI/ITHBIX 1 bubmorexa LIOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosiei. JImHuM MarHUTHOM MHIYKLIUH
3 MarauTHO€e 1oJie MPOBOIHUKA C 1 bubmmoteka IIOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHHE U 1 bu6nmorexa LIOK
MO/YJIb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
P 1
> CHICHHE 33/t https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa AMmepa. 1 bubnuorexa [IOK
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBlIeHHUE U
7 MOAYJb. JIBU2KEHHE 3apsKECHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJje
but6mmorekxa [IOK
8 P 1
CHICHHE a1t https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopenna 1 bubmmoreka [JOK



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

https://m.edsoo.ru/d518be4b

bu6nunorexa LIOK

10 Pemuterme sagas https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUku, napa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIEC CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bubmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne AneKTPOMArHUTHOM
15 HH nn. IIoToK BeKTOpa MarHuTHOMH bubmorexa LOK
ALYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKINH
bubmmoreka IIOK
16 IAC mHayKuH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
21 TTpasusto Jlexa but6mmoreka [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

HNupyktuBHOCTH. Karymka

22 WHIYKTUBHOCTH B IICIIH ITOCTOSSHHOTO bubmorexa HOK
YK H https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue camounaykiuu. 3/C bubmuorexa [IOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C bubnmnoreka HOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3cOad11l
bubnuoreka [{OK
25 P
CHICHHE 3aAak https://m.eds00.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmorexa [JOK
3HaAHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme Bbu6moteka [JOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Konebarenbnas cucrema. CBOOOIHBIE
28 KoJeOaHus. 'apMoHHUUECKHE bubmorexa HOK
d https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edsoo.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
JTUHAMHYECKOTO OMHCAHUS
30 TapMOHHMYECKHUX KOJICOaHUH U3 HX bubmorexa [IOK
P https://m.edso00.ru/e3c99692
HSHEPreTUYECKOro U KHHEMATUYECKOTO
OTMCaHUs
but6mmorekxa [IOK
31 A OaHwMiA
MILIMTY A 1 pa3a koneOanui https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KoJIeOAHHIA.
but6mmoreka [IOK
32 [Tepuroa ManbIx CBOOOIHBIX

KOJIeOaHUIl MAaTEMATUUECKOTO

https://m.edso0.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
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https://m.edsoo.ru/e0399319

MasiTHUKa. [leprnoa cBOOOTHBIX
KoJie0aHul NPY>KUHHOTO MasiTHUKA

33 3aryxaromue KoieoaHus. bubnmnoreka HOK
BreinyxneHnsie koeOanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
4 A
3 BTOKO/IC0aHMA https://m.edsoo.ru/6add2644
bubnuoreka [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,),, https://m.eds00.ru/8ef587be
UHCTPYMEHTax
O00011IEHNE U CUCTEMATHU3AIUS
37 3HAHUHU 110 TeMe "MexaHnndeckue bubnmorexa IOK
| https://m.edsoo.ru/eb84182f
KoaeOaHus
DNIeKTpOMarHUTHBIE KOJIeOaHusI. bubnnorexa [JOK
38 "
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};1 Bubmiorexa ITOK
pAA g p e https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATETHHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubnuotexa [JOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromme dJIEKTPOMArHUTHEIE
41 KOJ‘I}:gaHI/IS[ Brin >1<p €HHbIE bubmorexa LIOK
) YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHslit TOK. Pezncrop n
bubnunoreka LIOK
42 KOHJICHCATOP B IIETH MIEPEMEHHOTO

TOKa

https://m.edso0.ru/84836152
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43 Karymika MHIyKTUBHOCTH B LIeNIU Bu6muotexa [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akon OMa JJ1st JIEKTPUUYECKOM 1enu bubnmnoreka HOK

44
MIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOoIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUIMTYIHOE U NEUCTBYIOIIEE bubmaorexa LIOK

YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHJIBI TOKA M HATIPSHKCHUS

46 Pe3onanc B 31eKTpHUECKON 1IEITH Bubmrorexa IOK

p H https://m.edso0.ru/087506df
bubnuoreka [{OK

47 P

CHICHHC Safat https://m.edsoo.ru/a16836a4
U neanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE nere paqa Hp Bubmrorexa IIOK
P g > THEPEat » https://m.eds00.ru/f97418ae
noTpedIIeHUE IIEKTPUICCKON YSHEPTHH
DKOJIOTUYECKUE PUCKU TIPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘IL30]§)3.HI/I$I P Bubmorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HUA
bubnunorexa LIOK
50 P
CHIeHHe sajat https://m.edsoo.ru/ee6677ed
bubnmnorexa LIOK
1 P

> Cletme sajat https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATU3ALHS

52 3HaHUH 110 TeMe "DJIEKTPOMAarduTHEIE Bubmuorexa LIOK

" P https://m.edso00.ru/401024a9
KOJIeOaHUs
53 MexaHu4ecKre BOTHBI. bubnuorexa [JOK

XapaKTepI/ICTI/IKI/I MCXaHUYCCKUX BOJIH

https://m.edsoo.ru/a58e109f
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https://m.edsoo.ru/f97418ae
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bubnunorexa LIOK

54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ae1000
bu6nmorexa [IOK
o 3ByK. XapaKTepHCTHIH 3BYKa https://m.edsoo.ru/138b6f09
56 Undpa3syk u yiabtpassyk. lllymosoe bubmmoreka [JOK
3arpsA3HEHUE OKPYKAOUIEH CPeJIbl https://m.edsoo.ru/7380038f
bubnunoreka LIOK
> Pemerie sana https://m.edsoo.ru/cfd918bt
58 DJIEKTPOMAarHUTHbIE BOJIHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
60 [TpuMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [TOK
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJNeBUICHUs. Painonokanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllen cpebl
62 KonTponbhas pabota no teme bu6muoreka [JOK
"KonebGanus 1 BOTHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHA MPSIMOJIMHENHOTO bubmmorexa LIOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Ortpaxenue ceta. [nockoe 3epkano. bu6muoreka [IOK

Coepuueckoe 3epKao

https://m.edsoo.ru/a005d2bb
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[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeNb

66 npenomitenust. [lonHoe BHyTpeHHEE bubmorexa LIOK
p ) ~ yp https://m.edsoo.ru/bc2e55cd
oTtpaxkenue. [IpenenbHpIi yrom
MOJTHOT'O BHYTPEHHETO OTPAKEHUS
Pemenue 3agau Ha npuMeHEHUE
67 3aKOHOB OTPAXEHUS U IIPETOMIIEHUS bubmorexa LIOK
p p https://m.edso0.ru/49d830a9
cBera
Xon nydeit B mpusme. ucnepcust
. bubnnorexa [JOK
68 cBera. ClIOXKHBII cocTaB OeJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PacCTOSHUE U bubnuoreka [IOK
onTHUYecKas cuiia JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenne n300pa>keHUi B IMH3AX U bubmmnoreka HOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHNH, IMOIIYYAEMBIX C bubmorexa HOK
p ’ yi https://m.eds00.ru/5a868f09
IMOMOIIBIO JTUH3
72 I';ma3 kak onruueckasi cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 IIPUMEHUMOCTH I€OMETPUYECKOI bubnnorexa LOK
p P https://m.edsoo.ru/cd174a10
OITUKHA
72 CKOpoCTb CBETA U METOBI €€ bubmmoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 Wurepdepennus cera bubmmoreka [JOK
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KorepeHTHble HICTOUHUKH. Y CIIOBUS

https://m.edsoo.ru/5fc0c638

77 HaOII0€HUSI MAKCHUMYMOB U bubmorexa [IOK
A M https://m.eds00.ru/c6416d48
MHUHHMYMOB
bu6nunorexa LIOK
8 Pelenne 3axad https://m.eds00.ru/3061de2b
bubnunoreka LIOK
” [pnvenenne unrepdepenuun https://m.edsoo.ru/668edbc8
bubnuoreka [{OK
80 Jlngpaxums caera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnunoreka LIOK
82 Pemerue 3anau https://m.edsoo.ru/d58c411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoreka IIOK
4 P
8 CHICHHE 3211 https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBICHUS B IIPUPOIE bubmorexa [IOK
pHrpoa https://m.edso0.ru/0b36363d
86 O06o0meHne U cucTeMaTr3aIus bubnuotexa [JOK
3HaHuH 1o Teme "Ontuka" https://m.edso0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTtuka» https://m.edsoo.ru/82315dd4
['panu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK

SJICKTPOAVMHAMUWKU U MMPUHIUIT
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77ch
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[TocTynartel cienuanbHOU TEOPUU

bubnunoreka LIOK

89
OTHOCUTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue npUUUHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameJIeHHe BpEMEHH B COKpaIlleHHe
JUTUHBI

01 DHEprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U

92 HUMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIBI bubmorexa HOK

Y P HEL https://m.edso0.ru/b6258ffa
DHeprust MoKos
93 PaBHOBECHOE TEIIOBOE U3JTYyYEHUE bubmmorexa [TOK
ya https://m.edso0.ru/f54035a5
bu6nmorexa LIOK

%4 3aKoH cmemieHus Bira https://m.edso0.ru/1c5ff752

95 I'mnoresa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubnunorexa LIOK

96
DHEprH M HMIYILC hOTOHA https://m.edsoo.ru/7fh307ec

97 ®otosdp¢ext. OnpiTer A. T bu6muoreka [JOK
CronetoBa. 3akoHbl poTorPdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHHe DUHINTEHA A1

98 doroapdekra. "Kpacnas rpanuna” bubnmorera LOK

- OP patHn https://m.eds00.ru/01ef4556
doroaddexra

99 Hasnenue ceera. Onbith [1. H. bubmuorexa [{OK

JleOeneBa

https://m.edso00.ru/64b4f966
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bubnunorexa LIOK

100 BorHoBIe CBOHCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bounur! ne bpoiina. Jimnaa BoIHEI e
101 b OI‘/'IJ'I}[II[/I aI;Me bl §6H3CTH ! buGnuorexa [IOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JBUKYIICHCS YaCTHIIBI
102 KopnyckyiisipHO-BOJIHOBOH AyajIn3M buGnuorexa [IOK
PHYCKY AP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bbu6mmoteka [IOK
KpHCTauiax https://m.edsoo.ru/30dbal8c
CHG HNPUKA N3MC CHI/Iﬁ B MUKPOMMUMDPEC.
104 COO?H?HIGHI/M Helc))n € eHéHH(fCTef/'Ip bubnnorexa [IOK
o bed https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
1 P
05 CUICHNE IPadUICCKIX 327124 https://m.edsoo.ru/e70195bd
.. bubmuoteka [IOK
1 P
06 CILICHHE PacteTHBIX 3a/at https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: BuG 110K
noImoTeKa
1 7 " T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroMma. [Tma"erapHas Moaenb aroMa bubnnorexa [JOK
: p & https://m.edso0.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
110 Buas ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
3HEPTUU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74blla
111 CnoHTaHHOE U BBIHY)KJIEHHOE bubnuorexa [IOK

U3ITy4YEHHUE CBETA

https://m.edsoo.ru/f945d85c
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114
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Jlazep 1

Hyxnonnas moaens sipa
I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoakTuBHOCTH

3aKOH paIMO0aKTUBHOTO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO

usnydeHus. Biusnue 1
PaIMOaKTUBHOCTH Ha KUBBIC

opranu3msl. Jlozumerpust

DHeprus cB3U HYKJIOHOB B SIJIpE.

SAnepusle cuinbl. Jledpekt maccsl spa.

Snepusle peakuuu. AnepHbie

peaktopsl. [Ipobnaems! ynpaBisieMoro 1
TEPMOSIZICPHOIO CUHTE3a.

DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS

AJIEPHON SHEPTETUKH

MeTtobl perucTpauuy u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIBHBIE B3aUMOJCHCTBUS.
BaproHbl, ME30HBI U JIENTOHBI. 1
[IpencraBnenne o CtanmapTHON

mogaenu. KBapk-riooHHas Mozenb

aJIpOHOB

bubnunorexa LIOK
https://m.edsoo.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

bu6nmorexa LIOK
https://m.edsoo.ru/ff1758d0

bubnmnorexa LIOK
https://m.edsoo.ru/lac08a5b

117

®usnka 3a npenenamu CTaHiapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBo husmveckoit
KapTUHBI MUPA

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37
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OTanel PasBUTHUA aCTPOHOMUU.

bubnunoreka LIOK

118
3HaYeHUE ACTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH IS
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubmunoreka [JOK
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HUCCIeI0BaHuN
CoBpeMEHHbBIC OIITHYCCKHE
120 TENECKOIIBI, PATHOTEIECKOIBI bubnnorexa [JOK
- ba ’ https://m.eds00.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE Bubmiorexa OK
p AL, ’ a https://m.edsoo.ru/aac588eb
IIBUKEHUE
Conueunas cucrema. CoJHILe.
122 CoJHeyHast aKTUBHOCTD. MICTOUHHK bubnmorexa [IOK
o https://m.eds00.ru/22748eb4
sHepruu CosHIa U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepuctuku. [luarpamMmma bubmorexa LOK
| PaKTep . P .y https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1BI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa HOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
15 CoBpeMeHHBIE IPEICTABICHUS O bu6muoreka [JOK
MPOUCXO0XKIEHUU U 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuka.
126 Tunel ranaktuk. YépHbIE OBIPHI B bubmorexa LHOK
- 1ep p https://m.edsoo.ru/7cd10a0a
sIpax rajJakTUK
127 Bcenennas. Paciupenue BeeneHHOM. bubmuotexa [JOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a

3akon Xao6mna. Teopus bonbimoro https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PeuKkTOBOC U3ITyUcHHE

128 Macmrabnas ctpykrypa BeeneHnoil. 1 bubnmnoreka HOK
Meraranaktuka https://m.edsoo.ru/ce234633
N bub6nmoreka [IOK
129 Hepeménnsie npodiaemMbl acCTpOHOMUU 1 https://m.edsoo.ru/d37d9ffe
Ou3nyecKkuil MPakTUKYM 0 TEME
"NccneqoBanue MAarHUTHOTO IOJIA
MTOCTOSIHHBIX MarHUTOB" HIIH
"HccmenoBaHue CBOUCTB bu6nunorexa LIOK
130 1 1
dbeppomMaraeTHKoB" UIu https://m.eds00.ru/67361aef
"HccnenoBaHue aeliCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"
Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI bubmmnoreka HOK
131 1 1
AmMriepa OT CHJIbl TOKA'" MU https://m.edsoo.ru/fcae91e9

"Onpenenenre MarHUTHOM MHIYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

132 AIIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1 1 https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIIMA BUXPEBOTO
MAarHUTHOTO ITOJIs"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
133 "UccnenoBanue sBiICHUS 1 1 bubnuorexa [JOK
camouHaykuu" i "COoopka Moaeu https://m.edsoo.ru/b8fb6391

AJIEKTPOMArHUTHOIO reHeparopa"
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Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U TPY>KMHHOTO
MasATHHUKOB"

bubnunoreka LIOK
https://m.edsoo.ru/5d159d35

135

Pu3N4eCKu IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
NPY>KUHHOM MasiTHUKE"

bu6nunorexa LIOK
https://m.edsoo.ru/a28026bd

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CJIeJ0BaTEIbHO COeIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3uctop"”
nn "UccnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIN
MEepEMEHHOTO ToKa"

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

bubmmoteka IIOK
https://m.edsoo.ru/b100661a

138

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenne mokazarens mpeoMIeHus
crexna" win "llonyyenue
M300paxKeHus B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"

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

139

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKHUX JIMH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHHS
pacceuBarouX JUH3"

but6mmorekxa [IOK
https://m.edsoo.ru/b879fb3f

140

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmoreka [IOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
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https://m.edsoo.ru/b879fb3f

"Habmronenue nudpakmmu,
uHTep(EepEeHIINH U MONIAPU3ALUU
ceera"

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

141

Pu3N4eCKU IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1e)"

bu6nunorexa LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
ninu "UcciaenoBanue 3aBUCUMOCTHU
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspkeHus"

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

143

Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue criekTpa
pa3pexEeHHOTr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ ucoab30BaHUEM J103UMeTpa”
win "U3ydenue norsiouieHus o6era-
4acTUL AIFOMUHHEM"

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

145

Pu3NYeCKuil TPAKTUKYM I10 TEME
"HaOmromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha

but6mmorekxa [IOK
https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBEpHOTO MOIyIapus U
spkue 38€3a61" i "HabmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOIUICHUN"

O00011eHUE U CUCTEMATU3ALMS
3HaHuil. Posib GDU3UKH ¥ aCTPOHOMHUH B

. . bubnnorexa [JOK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATUYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O0o001IeHEe U CHCTeMAaTH3 AN
147 3HaHuil. Posb u MecTo ¢pusuku u bu6mmoteka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTHUHE MHUpa
O000111eHNEe U CUCTEMATU3 AL
3HaHui. Ponb pusznueckoil Teopuu B
OPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqixoﬁ KapTl:IHe MHPA, MECTO bubamorexa LOK
N https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o0011eHNEe U CUCTeMAaTU3aIHs bub6muoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 1o Teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o01IeHre U cucTeMaTr3aIus bubnuorexa [JOK

3HaHu# no Teme "CraTtuka TBEpAOro

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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Teaa"

O000111eHNE U CUCTEMATU3ALMS

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmorexa IIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHrE U CUCTEMATU3 AL
154 3HaHui Mo TeMe "OCHOBBI Bubmmoreka HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH
O000I11IeHNE U CUCTEMATU3AIUS
155 3Hauni mo teMme "TepmMoanHaMuKa Bubmzorexa IOK
P A ) https://m.eds00.ru/c63f7c10
TeruioBble MaIIUHBI
O00011IeHNE U CUCTEMATHU3AIUS
156 3HaHUH 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonnr”
O00011eHNEe U CUCTEMATU3ALIS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmorexa LIOK
" P https://m.edsoo.ru/3bf0def9
oJIe
O000I11IeHNE U CUCTEMATHU3AIHS
158 3gaHuil 1o teMe "T1oCTOAHHBII Bubmorexa LIOK
N https://m.edsoo.ru/71453ee6
ANEKTPUUYECKUH TOK
O000IIIeHNE U CUCTEMATHU3ALHS
159 3HaHUH 110 TeMe "TOoKH B pa3InyYHBIX Bubmorexa IIOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o01IeHre U cuCcTeMaTU3alus bubmmoreka [JOK
3HaHUU 110 TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE *
P P . bubmuorexa [{OK
161 CUCTEMATH3AINA 3HAHUH 110 TEME

"JnexkTpoMarHuTHas MHIyKIus"

https://m.edso0.ru/053e2248
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PesepBHeiit ypok. O600IICHHE U

162 CHCTEMATHU3aIMs 3HAHUH [10 TEME bubmorexa LHIOK
I https://m.edso0.ru/d6310bfd
"Mexanndeckue Konebanus"
PesepBHrlii ypok. O0001IEHIE U
163 CI/ICTI;MaTI/BZp WS 3HAHUM 110 TEME buGnuorexa [IOK
, B https://m.edso0.ru/5e2bb83d
'"DNeKTPOMAarHUTHBIE KOJIeOaHws "
PesepBuslit ypok. O60011eHNE U
CHUCTEMAaTH3alMs 3HAHUH 110 TeMe bubnuoreka [{OK
164 "
MexaHn4ecKkHe U 3J1€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurnlii ypok. O00011I€HIE U
165 CI/ICTEM&TI/ISZP WS 3HAHWH 10 TEME bubnnorexa [JOK
" " B https://m.edso00.ru/52ad1603
Omruka
PesepBurlii ypok. O00011I€HIE *
P 7P . bubmuoreka [IOK
166 cUCTEMATHU3aIHsA 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHEIil ypok. O000IIIEHNE U
167 CI/ICTEMaTI/BZp W 3HAHUH 10 TEME bubnmorexa [IOK
" B . \ https://m.edso00.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurrii ypok. O000111€HIE U
168 CI/ICTIe)MaTmZEHsI 3HAHUH 10 TEME bubnnorexa LOK
" | https://m.eds00.ru/1f511654
duzuka atoma
PesepBHriit ypok. O6001ICHHE U
CHCTEMAaTU3alMs 3HAHUH 10 TEME bubnunorexa LIOK
169
"®u3nKa aTOMHOTO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
170 PesepBublit ypok. O6001eHue u bubmuotexa [JOK

cucreMaTu3anusa 3HAHUM 10 TEME

https://m.edsoo.ru/2bffb94c
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"JnemMeHTH! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka; yriyonennoe odyuenue 10 kinace/ Kabapaun O.®D., Opnos B.A.,
Openuuk J.E. u 1p.; mox penakuueit [luackoro A.A., Kadapauna O.O.
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemieHme»

» ®usuka; yrmyonenHoe oOyuenue 11 kmace/ Kacesino B.A. O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«3narensctBO «lIpocBenieHne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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