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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpammsl, npeacraBieHHbx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenensieT o0s13aTeNbHOE NIPEIMETHOE COACPIKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroumuxcs.
[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 ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/1a4u MPOPECCUOHAILHON OpPHUEHTAIMH, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM 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 OCHOBOW [iJIsi pa3pabOTKu TpeOOBaHWM K JHUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOia&éHHOM
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 YUUTEISAMU (DU3UKH JJIsI COCTABIICHUS CBOUX PAO0OYHX 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 CoJiepKaHus Kypca.



®du3rka Kak Hayka O HauOojee OOIMX 3aKOHAaX HPHUPOJIbI, BBICTYIAs B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 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
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
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 COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
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€pHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc gusvku yriyoiEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MpPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUM M TEXHOJIOTUH, a Takxke OOCYXIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
INPUHLIUIIOB 0a3UpyeTCsl Ha UCIIONIb30BAHUN CAMOCTOSITENIbHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIbHBIC YYCHWYECKHE ONBITHI TMPU WM3YYCHHH HOBOTO
Martepuala, 1abopatopHbie 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 KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTHUKyMa B CHCTEMYy JabOpaTOpHBIX padoT, 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 nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa MpPECTaBlIeHA €IWHBIM IepedHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, UCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHOENSETCA PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYaIlHH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBHU C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpymOBaHME JII YYCHUYECKHX TIPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOyvaromuxcsa. TeMarndyecKue KOMIUIEKTBI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEJUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepUU U (PyHIaMEHTAIIbHBIX 3aKOHOB (DU3HKU;

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

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

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

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B TPUPOAE WU JUISI TMPUHATHS TPAKTHUECKUX PEUICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/Jayd, B TOM YHCIE 3adad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldM3a W HMHTepHpeTanuu uHdopmanuu,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpEca K cepam npodecCHOHAIBHON MeATeTbHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yrmyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenmne ¢pusuku (yrayOnEHHBINH ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3anmonencTBue TOCTOSHHBIX MArHATOB M IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX NIOJIEH. JINHUY MarHUTHOU MHIYKIMH.

MarnutHOoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO IMPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuuna JlopeHua, €€ HanpaBiI€HUE U MOYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

MaruautHoe 1nose B Beuiectse. PeppoOMarHeTUKH, napa- U TUaAMarHeTUKH.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: IPUMEHEHHE
MMOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

Kaptuna 7uHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nuHui MaraHuTHOM MHAYKUIHWU MO JJIMHHOTO MPSMOTO NPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTIO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus My4yka 3JEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHIUI JNEUCTBUS DJIEKTPOU3MEPUTEIILHOIO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HccenenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBeHnMe DJIEKTpOMArHMTHOM HMHAYKIMU. [lOTOK BEKTOpa MArHUTHOM
uaaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTpOMarHUTHOW uHAykiuu apanes.
Buxpesoe anektpuueckoe noise. Toku Dyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

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

DHEpPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHH4eCcKre YCTpPOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
M€4b, COJICHOMU/I, 3aIlIUTa OT JICKTPU3ALMNH TEJI IPU JABMKEHUU B MATHUTHOM I10JIE
3emun.

Jlemoncmpayuu.

HaOmronenue siBeHUst 3JIEKTPOMarHUTHOW MHIYKIIUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

IIpaBuno Jlenua.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnpeneneHne HHIYKIMY BUXPEBOIO MATHUTHOTO TIOJISI.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUS.

[Mapmonunueckue konedbanus. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTUYecKoe ONnurcaHue (3aKOH COXPAHEHHS] MEXaHW4ecKOil sHepruu). BoiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIeOaHUM U3 UX DHEPTreTUYECKOTO U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammumntyna u (daza konebanuid. CBs3b aMIUIUTYAbl KOJEOAHWUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u yactora kojebanuid. Ilepuon Manbix CBOOOJIHBIX KOJIEOAHUI
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos cBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIe KOeOaHus. Pe3oHaHc.
PesonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.



3anuce K01e0aTeTbHOTO JBUKEHHS.

Habmroienne He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanne koyiebaHUM Tpy3a Ha MACCUBHOM MpPYXUHE C IEJbIO
dbopmupoBaHUs NMpeACTaBICHUN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasiTHUKOB.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOIUX KOJIEOaHUN.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujcabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJICOAHUS.

[lepemenHblii TOK. MOIIHOCTh TMEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllIKa
VMHIYKTUBHOCTH B LE€NU CHHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

WneansHblii  TpancopmaTop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE 3eKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3IEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh 4aCTOTHI CBOOOHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



Nzydenue tparnchopmaropa.

HccnenoBanre NEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATENbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 35eKTpoMarHiTHOTO PEe30HaHCa.

Tema 3. Mexanuueckue u 31eKmpOMazHUNHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcCHpOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpakKeHHeE, MpeoMJIeHUE, UHTephepeHIus U
nudpaxims.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEN CPEIBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTalrs BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YyCTPONCTBa M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-neusn,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U METULIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpaskeHus: U MpeoMIICHHUS] MEXaHUUECKHUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpU3als, TudpaKius, UHTephepeHITHs.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

Tema 4. Onmuka.

[IpsiMoMHEHOE pacpoCTpaHEHUE CBETA B OJHOPOJHOM cpexe. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.



OTtpaxenue cBeTa. 3akoHbI OoTpakeHus cBeta. [locTpoenue n3zoOpaxkeHuii B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETAa. AOCOIOTHBINA MOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepe3 IpaHully pasjiesia AByX ONTHYECKUX CPE.

Xox nmyueit B mpusme. [ucnepcust cBera. CioxHBIM cocTaB Oenoro cBera.
IBer.

[lonHOe BHyTpeHHEE OoTpaxeHue. [IpenenbHblil yroyl MOJTHOrO BHYTPEHHETO
OTpaXEHUS.

ColOuparome U pacceuBarolmiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepruyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYEHHUE, TaBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka MpsSMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
cUcTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOJEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIIMOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIAaCCHYECKHUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcCIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAaKCUMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIIEHUs CBETA.

HabnroaeHue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4YE€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.



Habmonenue natepdepeHIinm cpera.

HabGnronenue 1BETOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu cBeTa.

N3yuenne nudppakiiMOHHON PEIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HabGnronenue noasipu3alnuy CBeTa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

N3mepeHune nokazaress NpesioMJIEHUs CTEKJIA.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IIJIOCKOTO 3€pKajia U JIMH3BI.

[Tomyuenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

Habnronenue nudpakinuu, nHTEpPEpEeHINN U MOJISIpU3aIii CBETA.

N3ydenne unTepdepeHIm Ja3epHOro N3IyuyeHus Ha JIByX LIEIIsX.

HabGmronenue nucnepcum.

HaOmronenue u ucciegoBanve qu(ppakiimOHHOTO CIIEKTpa.

N3Mepenune IMHbI CBETOBOUM BOJIHEI.

Paszges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CHEeUaTbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHiia.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHU U COKPAILCHHUE JIHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPTHS
MIOKOSI.

TexHrueckue yCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YACTHIL.

YyeHndeckuii IKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM MOJIE).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TEIUIOBOE H3NTyueHHUE (M3JIydeHHE aOCONIOTHO YEPHOTO Teia).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina ansa potospdexra. «Kpacnas rpanunay porosaddexra.



JlaBnenue cBera (B UYAaCTHOCTH, [IaBICHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0O M a0COJIOTHO OTpakarolryto moBepxHOCTh). Ombrter I1. H.
Jlebenena.

BomnHoBseie cBolicTBa yactull. Bomusl ne bpouns. [{nvHa BonHbL Ae bpoiiis u
pasMmepbl 00ONacCTH JIOKAJIM3alMU JBWXKYyIleWcs dactuibl. KopmyckymnspHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 351eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka n3mepenuit B Mukpomupe. COOTHOILIEHUSI HEOoNpeaenEéHHOCTeH
['eitzenbepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IPOLIECCHI: CHEKTPOMETP,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJIMO/I.

Hemoncmpauuu.

Ceeroguon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue GpoTope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe uccliienoBanus Gotodddexra.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUs aTtoMma. IlnaHerapHas MoJenb aToMma
Pezepdopaa.

[Toctynarel bopa. U3znydyenue u norjomieHue GOTOHOB MPHU MEPEX0jie aToMa
C OAHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CrnoHTaHHOE M BBIHYXKJICHHOE M3JlydeHue cBeTa. Jlazep.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOmronenue muHeRYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YACTHII.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

Hab6nronenue mMHeyaToro CexTpa.

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

Hyxnonnas monens snapa [elizenOepra—lMBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyeHue.



3aKOH pPaJMOAKTUBHOIO pacnana. PaauoakTUBHBIE H30TOIBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4dCHUs. BiusHUe paJMOaKTUBHOCTH Ha YKUBBIC
opranu3mbl. EctecTBenHblil GpoH u3nydenus. 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.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CraHgapTHoW Mojenu. TEMHas marepuss U TEMHaA
DHEPIUsl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHn4eCcKue yCTPOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHasl TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCIIOJIB30BAaHUEM JI03UMETPA.

Paszneua 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Otansl pa3BuTUA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHomuu. [IpuMEHMMOCTh 3aKOHOB (U3UKU JII OOBIACHEHHS TPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metoasl aCTpOHOMHYECKUX HcciieqoBaHUil. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaAOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrneKTpaibHbIN KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m xBazapbel. UEpHbBIE ABIPHI B sAapax
rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.



Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIsi ONIPE/IeTICHUS MOJI0OKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/usg (CeBEepHOro MNOJIyIIApUs U SIPKUE
3BE3/BI.

HaGmiogenuss B Teneckon JlyHbI, TUIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

Du3nYecKUil MPAKTUKYM.

CnocoObl n3MepeHus: (U3NYECKUX BEIUYUH C UCIIOIb30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEpKA MPEMJIOKEHHBIX THIOTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maronee NOBTOPEHUE.

O6o0uIeHne U cucTeMaTh3alus CoJepKaHusl paszie]oB Kypca «MexaHuKay,
«MonexynspHas pu3nMKa U TEPMOAMHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas
busnka», « IEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponps ¢u3uku W acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYyYHOW KapTUHE MUpPA, 3HAUECHUE OIKUCATEIIBbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ngecKoil Teopuu, posib (U3MIECKON TEOprur B (POPMUPOBAHUH MPEACTABICHHMA
0 (u3MUYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MesxknpeaMeTHbIE CBA3H.

N3yuenne «kypca ¢usmku yrayonéanoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
no3HanuA: sIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE PUOOPHI, IU(pOBast 1abopaTopusl.



Mamemamuxa: peuieHUEe CUCTEMbl YpaBHEHUU. TpuroHomerpuyeckue
GyHKIUK: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIMU HA OCHU KOOPJUHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKUUNA. [Ipu3Haku mNOMOOUSI TPEYrOJIbLHUKOB,
OTpeJIesieHHE TUIONIAIU TIIOCKUX PUryp u 00bEma Tel.

Bbuonozcus: >nektpuyeckue SBIECHUS B JKUBOW MNPUPOJE, KOJIeOATEIbHBIE
JIBW)KCHUSI B KUBOW MPUPOJAE, HKOJOTMUECKUE PUCKH TPU MPOU3BOACTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYKaloIIew  cpepl,
yIbTPa3BYyKOBasi JMATHOCTUKAa B MEIUIIMHE, ONTUYECKHE SIBJIICHUS B >KUBOU
MIPUPOJIE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJI, KpUCTATNYECKask CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEMIETKU, CHEKTPAIbHBIN
aHaJu3.

T'eocpaghusa: wmarHuTHbIE TMOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHHE TMIOCTOSIHHBIX MArHUTOB, JJICKTPOMAarHUTOB,
ANEKTPOABUTATENL SIKOOM, TeHEepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHUKE,
MPOCKIIMOHHBIN arapar, BOJOKOHHAs OINTHKA, COJIHEUHAasi OaTapesi, CIIyTHUKOBbIC
NPUEMHUKH, sJIEpHAs SHEPreTHKa U IKOJIOTUUECKUE aCIEeKThl €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpenmera «Dusukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHCKOrO OOIIECTBA, PACUIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBa;

e IPUHATHE TPATUIHUOHHBIX  OOIICUETIOBEYECKUX TIyMAHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTHb BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHUE B3aNMOJICHICTBOBATH C COI[MATIbHBIMU UHCTUTYTAaMU B COOTBETCTBUH
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

¢ TOTOBHOCTH K TYMaHUTapPHOW Y BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
MaTpUOTU3MA;

¢ [IECHHOCTHOE OTHOWIEHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEICHNUS;

e CIIOCOOHOCTh OLICHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHME JTUYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYUBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO PU3ZHMUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e HHTEPEC K pa3MHYHBIM chepaM MpodecCHOHATBHON NEeITeIbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JIacTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOpMHUPOBAHHOCTH JKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJOTHIECKHUX TPooIiem;

o INIAHUPOBAHUE U OCYIICCTBJICHUE JEHCTBUUA B OKpyXKalolled cpenae Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

e PAaCITUPECHHUE ONBITA ACATCIBPHOCTH JKOJIOTMYECCKOW HAIMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e COOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJLHbIE yUeOHbIE el cTBUSA
ba3oBble jornueckmne geiicTBUs:
e CAMOCTOSITEILHO  (hOpMyIUpOBaTh M aKTyalU3UpOBaTh  MpoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICTIATh IIEM JCATENbHOCTH, 3aJaBaTh IapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
¢ BBISIBJIATH 3aKOHOMEPHOCTHM U TPOTUBOPEYUS B paccMaTpUBaEMbIX
(bU3NYECKUX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATH M  BBINIOJHATH PabOTy B  YCIOBHSIX PEATbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
e BJIQJIETh HAYYHOM TEPMHHOJIOTHEH, KIIOUEBBIMU MOHATHUSAMH U METOJaMU
buznueckoil HayKu;



e BIIAJICTh HABBIKAMH y4E€OHO-HCCIIEI0BATEIbCKON M MPOSKTHOM JEATEIIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COJAEp KaHMUSA,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

eBIIAJICTh BHJAMU JACSITCILHOCTH IO TIOJYyYCHHWIO HOBOTO 3HAHHS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

¢ BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlM3UPOBATh 3ajaady,
BBIJIBUTATh TUINOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

e AaHAJIM3UPOBATh TMOJYYECHHbIE B XOJ€ pEUIeHHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

eCTaBUTh M (OpMyIHpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

e 1aBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

eYMETh TMEPEHOCUTh 3HaHUS 1O (U3UKE B MPAKTUYECKYI0 O0OJACTh
KHU3HEICSITSIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEIMETHBIX 001acTeH;

e BBIJIBUTATh HOBBIC HJICU, TIPEAJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI M PEIICHUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora c nndopmanueii:

e BIIQJICTh HABBIKAMH TMOJy4YCHUS WH(MDOpMAUU (HU3MUECKOTO CONEPIKAHUS U3
UCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBISTh TTOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e OI[CHUBATH JIOCTOBEPHOCTH WH(POPMAIINH;

¢ ICTIOJIB30BAaTh  CPEACTBAa HWH(MOPMALNMOHHBIX W  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PCIICHWM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATHYECKUX HOPM, HOpM HH(DOPMAIIMOHHOW O€30MacHOCTH;

e CO3/IaBaTh TEKCThI (PU3UYECKOTO COACPNKAHHS B Pa3IMUHBIX (hopMarax c
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:



¢ OCYIIECTBIIATh OOIIEHME Ha ypokax (U3UKK U BO BHEYPOUHOU
NEeSATEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHGIMKTHBIX CHUTyalluid W  CMAr4aTh
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTIHOW U WHIUBUAYAIbHON
paboTHI;

 BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JECUCTBHHA C y4€TOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

e IPUHUMATh 1M COBMECTHON JESATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBIISITh TIO3UTHUBHOE CTPATETMYECKOE TOBEJCHUE B Pa3IUYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO UM  BOOOpaXeHUE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(U3UKK U ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIBHO COCTABJISATH IJIAH PELIEHUS] PAaCYETHBIX M KAauyECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

e 1aBaTh OLIEHKY HOBBIM CUTYalIHsIM;

e PACIIUPSTh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUUHBIX MPEITOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIbIT;

e CIIOCOOCTBOBAaTh (POPMHMPOBAHUIO M NPOSBICHUIO 3PYIULUM B 00JacTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JIEATCILHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;
eBJIAJICTh HABBIKAMHU  TIO3HABATEIBHOM  pedyieKkcMH KaK  OCO3HAHUS
COBEPILIAEMbIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;
e HICTIONL30BATh MPUEMBI PEIICKCHUU JIJIsI OLICHKU CUTYaIlid, BRIOOpA BEPHOTO
pEIICHMST,;
e YMETh OIICHUBATh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEIIECHUS MO HUX
CHUKEHMUIO;
e IPUHUMATh MOTHUBBI U AapPryMEHTBl JPYTUX TMpPU aHAIM3E pPe3yJbTaTOB
NEeATEeTLHOCTH;
e MPUHUMATH C€0sI, TOHMMAsT CBOM HEAOCTATKH M TOCTOMHCTBA;
e IPUHUMATh MOTHUBBI W aPryMEHTHl JPYrUX TMpU aHaJU3e pe3yIbTaToB
NEeSTEeIbHOCTH;
e MPY3HABATh CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.
B mpomecce mocTkeHWS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMEBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
¢ CAMOCO3HAHWSI, BKJTFOYAFOIIETO CIIOCOOHOCTh MOHUMATh CBOE

OMOITMOHAIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJILHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

e BHyTPEHHEW MOTHBAIINH, BKIFOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TIEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOMIS W3
CBOMX BO3MO>KHOCTEH;

eOMITATHH, BKJIFOYAIOIICH  CIIOCOOHOCTh  TOHHMMATh  AMOITMOHAIILHOE
COCTOSIHUE JPYTMX, YYWUTHIBaTh €ro TMPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonmy oOyuenuss B Il knacce mpenMeTHBIE PE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

e IOHUMATh POJIb PUUKH B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COMaIbHON
U ATUYECKON cdepax IesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PM3HKU B
COBPEMEHHOW HAYYHOW KapTUHE MUPA, POJIb ACTPOHOMUU B ITPAKTHYECKOMN
NEATEIbHOCTH YEJIOBEKA U JalbHEHIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUM — DJIEKTPOJUHAMUKH,
CHEIUMaIbHOW TEOPUM OTHOCUTEIHLHOCTH, KBAaHTOBOM (DU3MKHU, POJIb
¢uznyeckoil Teopuu B (HOPMUPOBAHUU MPEACTABICHUN O (U3HUECKON
KApTUHE MHpaA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;

e pa3IMyaTh YCIOBUSA MPUMEHUMOCTU MOJENEN PU3NYECKUX TEJl U MPOLECCOB
(sIBJIEHUI): OTHOPOAHOE AJNEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJEeOaHHs, MaTEMaTUYECKUd MAasTHUK, HACAIbHBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, UJeanbHbINA
K0JIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO siipa U
KBAHTOBOM MOJICJIU CBETA;

e pa3MuaTh yCIOBUS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHELMAIbHOM ~ TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
DIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LEMU CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOPUH
OTHOCUTEIBHOCTH DUHIITEHHA);

e AHAJIU3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YSI
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
dotodpdexra, mepBpIi W BTOPOM mMOCTynarbl bopa, NOpUHIHM
COOTHOIIICHHS HeomnpenenéHHocteil [elizenbepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAcCOBOTO YMCE U DHEPrUU B SAJIEPHBIX PEAKIMIX, 3aKOH
PaIMOAKTUBHOIO pacnana);

¢ ONIUCHIBATh (PU3UUECKHE TMPOIECCHl U SBJICHHS, HCIONb3ys BEIUYUHBL:
HaIpPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLIMS
MAarHuTHOTO IMOJSl, MAarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTHBHOCTb,



ANEKTPOABWIKYIIAS CHUJIAa CAMOMHIYKIHMH, SHEPrUsi MArHUTHOTO TMOJs
MPOBOJHUKA C TOKOM, PEIATHUBUCTCKUN HWMITYJIbC, TIOJHAs SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPrUs W HUMITYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsll AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSCHSATH OCOOEHHOCTH POTEKAHUS buznuecKux SBJICHUU:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIHSs
BOJIH, Judpakmusi, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudecknii 3ddext (dhororddekr), ampda- um Oera-pacmagbl
aqep, raMMa-usllydeHue sjep, (pU3nyecKkue MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

e OTIPENICTISATh HAMNpPaBICHUE HWHIYKIIMM MArHUTHOTO TIIOJisi MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH M300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JTMH30H, U
pacCcUUTHIBATH €T0 XapaKTEPUCTUKH,

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUSI, TEOPUU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIOINHM 3BE3/] U BeelleHHOIM;

e IPOBOJNTH  HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pe3yjibTaThl TMOJYYEHHONH  3aBUCHMOCTHU
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JenaTh  BBIBOJABI [0  pe3yjibTaram
UCCIIEIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE U3MEPEHUS (U3UYECKUX BEJIMYUH, TPU ITOM
BBHIOMpaTh ONTUMAJbHBIA METOJ H3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bl: IUIAHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYeHHbIC PEe3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEaJIOKEHHOU
TUTIOTE3HI;

e ONKUCHIBATh METO/IbI MOJYUEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUII;

e COONTIOIATH MpaBwIa OE30MACHOTO TPYy/Aa MPU NMPOBEICHUN WCCIEIOBAHUN B
paMKax  y4yeOHOro  B3KCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIEN0OBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEITLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

epeIIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 3aJaHHOU
bu3MYecKol MOJENbI0: HAa OCHOBAaHWM aHAlM3a YCJOBHUS BBIOUPATH
bu3znyeckue MoJen, OTBEYarolue TpeOOBaHUSIM 3aJadyM, MPUMEHSThH



(bOpMyJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHl (PU3UYECKUX TCOPUU
NpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJAUTH PacUEThl HA OCHOBAHUM MUMEIOIINXCS JAHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pe3yIbTaTOB;

e peIIaTh KAaUeCTBEHHBIE 3a/1auH, TPEOYIONHEe TPUMEHEHHUS 3HAHUHN U3 Pa3HBIX
paszenoB Kypca (U3MKHA, a TaKXKE WHTETPAlMM 3HAHUW W3 JPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OTIOPOIl Ha U3yUYEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

¢ CIIOJIb30BATh TEOPETUYECKUE 3HAHUSA JUIsi OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH TIPUMEPHI BKJIAJ]a POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHI;

e AHAJIM3UPOBATH U OLICHUBATH IMOCJIEACTBUSI OBITOBOM M MPOU3BOJCTBEHHOU
NESATETLHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TIPOIECCaMU, C
MO3UIIMN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
MPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKd W TEXHOJOTHM Uil JAJbHEHIIETO Pa3BUTUS YEJIOBEUYECKOTO
00I11eCTBA;

o PUMEHSTHh Pa3U4YHbIe CHOCOOBI paboThl ¢ HHPOpManHe (HU3NIECKOTO
CONIEpKaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepaboOTKu M MpeabsBiICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM WH(MOPMAITUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
uHboOpMaIuU, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHaJIU3UpOBaTh  MOJydYaemMyr  HMHOpMalMIO UM OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHWH, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UHPOpMALIUK;

o IPOSIBIISATH OpraHU3alMOHHBIC u MO3HABATEIHHBIC yMEHUS
CaMOCTOATENILHOTO  TNPHOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4€OHO-UCCIIeI0BATEILCKUX PadoT;

epaboTaTh B TPYyMNIE C HCHOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATILHO PACIIPENCIISATh AeSTEIHbHOCTD
B HECTaHJApPTHBIX CHUTYallUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYTIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI,



o IPOSIBJISITH MOTHBAIMIO K Oyayied mpodecCHOHATBHON NeATENbHOCTH 10
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TEM uugpoBbie
Ne i/ P Konrpouabnsie IIpakTnyeckue (1up )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJJUHAMUKA
bu6mmorexa [IOK
11 Marmmriioe noze 14 https://m.edso00.ru/39859ef1
bubmuoreka [JOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3znen 2. KOJIEBAHUMS 1 BOJIHBI
bu6mmoreka [JOK
21 Mexanuteckue KoneOarms 10 https://m.edso00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHn4yeckue 1 dJIEKTPOMarHUTHBIC 10 1 bubnunoreka [JOK
' BOJIHEI https://m.edso00.ru/39859f1
bu6mmoreka [JOK
24 Ok 25 . https://m.edso00.ru/39859ef1
Hroro no paszneny 60
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6nmoreka [JOK
31 Ocnospt CTO > ! 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

Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 KopriyckynpHO-BOJIHOBOH AyanH3m 15 https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
42 Pusika atoma > https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOIO S,Apa U AJIEMEHTAPHbBIX 5 bubnmoreka [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.edso0.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIHAIOIIEE 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 pazueny 15
PesepBHoe Bpems 10 bubmorexa HOK

https://m.eds00.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 INIVIAHUPOBAHUE

11 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne ara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
B3anmopelicTBre MOCTOSTHHBIX
1 MAarHuTOB M IIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
poBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammepa
BekTop MarHuTHOM WH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIal“HI/ITHBIX 1 bubmorexa HOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJjie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Opcrena https://m.edso0.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHHE U 1 bu6nmorexa LIOK
MO/YJIb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
P 1
> CHicHie sazat https://m.edsoo.ru/a37a0c21
5 ITpumeHnenne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNeKTporu3MepuUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HalpaBJIeHHUE U
7 MOAYJb. JIBU2KEHHE 3apsKECHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJe.
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso0.ru/504e98c7
9 Pa6ora cuisl Jlopenna 1 bubmuoteka [IOK



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

https://m.edsoo.ru/d518be4b
bu6munoreka LIOK

10 Pemuterme sagas https://m.edso0.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, napa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bubmmorexa 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 ANEeKTPOMArHUTHOM
15 YH uH. [IoToK BeKTOpa MarHUTHOU bubmorexa OK
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 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
Dyko https://m.edso00.ru/15abe140
19 OJ1C MHAYKIMH B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 Pemerre 3a1a< 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 HHIYKTUBHOCTH B LIENH ITOCTOSIHHOT'O bubmorexa IOK
AYK I 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. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnuoreka [{OK
25 P
CHICHHC Safat https://m.edsoo0.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmorexa [JOK
3HaAHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTpoJsbHnasi pabora no teme Bbu6moteka [JOK
"JyekTpoaMHaMuKa'' https://m.edsoo.ru/8ae09b98
Komnebarenspuast cucrema. CBOOOIHEIE
28 kosieOauns. ['apMoHnYeCcKue bubnnorexa [JOK
-Lap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edsoo.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHYECKOI'0 OIUCAaHHUS
30 TapMOHHYECKUX KOIeOaHU U3 UX bubnmorexa IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OIIMCaHU
but6mmorekxa [IOK
31 A Oanuii
MILTTYAa 1 ha3a KoneOanuii https://m.edsoo.ru/7a0c439a
Ilepnon u yacTora KoIeOaHUMH.
pHOA but6mmoreka [IOK
32 [Teproa ManbIx cBOOOIHBIX

KoJIeOaHMIT MaTeMaTHYECKOrO

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 MPYKUHHOTO 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
bub6nmoreka [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edso0.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 CUCTEMATHU3AIIS
37 3HAHUU 110 TeMme "MexaHndeckue buGnuorexa [IOK
) https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNIeKTpOMarHUTHhIE 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 IOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubmuoreka [JOK
uiealbHOM Kojie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
41 KOJ‘I}:gaHI/IS[ Brin >1<p €HHbIE bubmorexa LIOK
) YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHslit TOK. Pezncrop n
bu6nunorexa LIOK
42 KOHJIEHCATOP B IIETH IIEPEMEHHOTO

TOKa

https://m.edso0.ru/84836152



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
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https://m.edsoo.ru/84836152

43 Karymika MHIyKTUBHOCTH B LieIIN 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 bubmiorexa LIOK

YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS

46 Pe3onanc B 31eKTpHUECKON 1IEITH Bubmrorexa IIOK

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

47 P

CHICHHC Safat https://m.edsoo.ru/al16836a4
Uneanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp Bubmrorexa IOK
P g > THEPEat . https://m.eds00.ru/f97418ae
noTpedIeHUE IIEKTPUICSCKONH YSHEPTHH
DKOJIOTHYECKUE PUCKHU TTPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘IL30]§)3.HI/I$I P Bubmorexa IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HUA
bubnmorexa LIOK
50 P
CHICHHC Safat https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
1 P

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

52 3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE Bubmuorexa LIOK

" P https://m.edso00.ru/401024a9
KOJIeOaHUs
53 MexaHn4ecKue BOJIHEI. but6mmoreka [IOK

XapaI(TepI/ICTI/IKI/I MEXaHUYCCKUX BOJIH

https://m.edsoo.ru/a58e109f



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

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
> Petuerne azat https://m.edsoo.ru/cfd918bf
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 [TprMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [JOK
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJNeBUICHUs. Painonokanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.edso0.ru/9f96f1f8
OKPY’KaroIllen cpebl
62 KonTposbHnas pa6ora no teme bubmmnoreka HOK
"Kosneb6anust 1 BOJIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIUHEHHOTO bubnnorexa [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. [lnockoe 3epkano. bubnuotexa [JOK

Coepuueckoe 3epKaio

https://m.edsoo.ru/a005d2bb



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeNb

66 npesiomiienus. IlonHoe BHyTpeHHEE bubmorexa LIOK
p ) . yp https://m.edsoo.ru/bc2e55cd
oTtpaxkenue. [IpenenbHpIil yrom
MOJTHOT'O BHYTPEHHETO OTPAKEHUS
Pemenue 3agau Ha npuMeHEHUE
67 3aKOHOB OTPAXEHUS U [PEIOMIICHUS bubmorexa LIOK
p p https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepcust
. bubnnorexa [JOK
68 cBera. ClIOXKHBII cocTaB OeJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
onTHUYecKas cuiia JIMH3EI https://m.edso00.ru/60441359
70 [Toctpoenue n3o0paxeHuii B TMH3aX U bubmmoreka [JOK
HUX cUcTeMax. Y BeJIMYeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHNH, IMOIIYYAEMBIX C bubmorexa HOK
p ’ yi https://m.edso00.ru/5a868f09
[IOMOILBIO JTUH3
72 I'ma3 xak onTuuyeckas cucremMa bubnmorera OK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 IIPUMEHUMOCTH T€OMETPUYECKON bubnmorexa IOK
p P https://m.edsoo.ru/cd174a10
OIITHUKHA
72 CKOpoCTb CBETA U METOBI €€ bubmmoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Hucniepeus caeta https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmuoteka [IOK



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e

KorepeHTHble HICTOUHUKH. Y CIIOBUS

https://m.edsoo0.ru/5fc0c638

77 HaOII0€HUSI MAKCHUMYMOB U bubmotexa [IOK
A M https://m.eds00.ru/c6416d48
MHUHHMYMOB
bu6nunorexa LIOK
8 Pelenne 3axad https://m.edso0.ru/3061de2b
bubnunoreka LIOK
” [pnvenenne unrepdepeniun 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 Pemerne sanau https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmoreka [JOK
ITonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoreka IIOK
4 P
8 CHLICHHE 3a]1a https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBICHUS B IIPUPOIE bubmmorexa [TOK
pHrpoa https://m.edso0.ru/0b36363d
86 O06o01eHre U cucTeMaTru3aIus bubmuoreka [IOK
3HaHUH 1Mo Teme "Ontuka" https://m.edso0.ru/8a14748b
87 KonTpoJsbHas pa6ora no teme bubmuorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK

SJICKTPOAUMHAMUWKHU U MMIPUHIUIT
OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77ch



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

[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.edsoo.ru/d83742bb
3amensIeHne BpEeMEHH B COKpaIlleHHe
JUTUHBI

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

92 HUMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIBI bubmorexa HOK

Y P HEL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBeCHOE TEMIIOBOE U3ITyUYCHHE bubmorexa HOK
i https://m.edsoo.ru/f54035a5
bu6nmorexa LIOK

%4 3axon eewenns Buna https://m.edso0o.ru/1c5ff752

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

bubnmorexa LIOK

96
DHEPIHs I HMIIYIEC (OTOHA https://m.edsoo.ru/7fb307ec

97 ®otoadp¢ext. OnbiTo A. T bubmmnoreka HOK
CronetoBa. 3akoHbl poTorPdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHHe DUHINTEHA A1

98 doroapdekra. "Kpacnas rpanuna” bubnmorera LHOK

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

99 Hasnenue ceera. Onbite [1. H. bubnmnorexa [JOK

JleOeneBa

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



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
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bubnunorexa LIOK

100 BOTHOBEIE CBOHCTBA HACTHIY https://m.edsoo.ru/f59cfcec
Bounur! ne bpoiina. Jimnaa BoIHEI e
101 b oﬁn;III[/I aI;Me bl §6HaCTH ! buGnuorexa [IOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopnyckyiisipHO-BOJIHOBOH AyajIn3M buGnuorexa [IOK
PHYCKY AP oy https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bbu6mmoteka [IOK
KpHCTauiax https://m.edsoo.ru/30dbal8c
Crermpuka U3MEpEHHH B MUKPOMUPE.
104 COO?H?HIGHI/M Helc))n € eHéHH(f)CTef/'Ip bubnnorexa [IOK
o ped https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
1 P
05 ClICHHE rpaduHeCcKuX 3124 https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
1 P
06 CILICHHE PaCcHCTHRIX 3a/at https://m.edsoo.ru/ee9b3182
KonTpoJsbHasi paGoTa mo remam:
bubmmoteka IIOK
107 " "on _
0 OCHOBLi cTo%, FOpHyCKyﬂﬂp Ho https://m.edsoo.ru/c3de891a
BOJIHOBO# Tyajiu3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroMma. [Tma"erapHas Moaens aroMa bubnnorexa [JOK
) p A https://m.edso0.ru/312b750a
Pezepdopna
bu6nmorexa 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 BBIHYKIEHHOE bu6muoreka [JOK

H3JTYUYCHUC CBCTA

https://m.edsoo.ru/f945d85c



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
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

112

113

114

115
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Jlazep 1

Hyxnonnas moaens sapa
I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3otomnsl.
PannoakTuBHOCTH

3aKOH paJIn0aKTUBHOIO pacnaja.

CBolicTBa MOHU3ZUPYIOIIETO

usnydeHus. Biusnue 1
pPaZ0aKTUBHOCTH Ha KHUBBIC

opranu3Msl. Jlo3umeTpus

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

Snepuble cuibl. JledekT Macchl sapa.

Snepnblie peakuuu. AaepHeie

peaxTopsl. [IpoGiieMs! ympaBiseMoro 1
TEPMOSIEPHOIO CUHTE3A.

DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS

AJIEPHON SHEPTETUKH

MeToab! perucTpanuu u

UCCIIEIOBaHMS YJIEMEHTAPHBIX YacTHI.
@DyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
baproHbl, ME30HBI U JIENTOHBI. 1
[IpencraBnenue o CtangapTHOM

Mozenu. KBapk-TiIrooHHAs MO/IeNb

alpOHOB

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

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

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

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTHUHBI MUpa

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

bubnunoreka LIOK

118
3HaYeHHUE 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 OIITUYECKHE
120 TENECKOIIBI, PATHOTEIECKOIBI bubnnorexa LHOK
- ba ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3aus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE Bubmiorexa OK
p AL, ’ a https://m.edsoo.ru/aac588eb
IIBUKEHUE
Conueunas cucrema. CoJHILe.
122 ConHeuHas akTUBHOCTh. MICTOYHUK buGnuorexa [IOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepuctuku. [luarpamMmma bubmorexa LOK
| PaKTep . P \ https://m.edso0.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1BI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa HOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
15 CoBpeMeHHbIE NPECTABIECHUS O bubmmnoreka HOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE3 ]
Muneunsiii [1yte — Hama ['anmakTuka.
126 Turne! ramakTuk. YEpHBIE IBIPHI B Bubmorexa HOK
- 1ep JBIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacimpenue BeeneHHOM. bubmuoteka [IOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
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https://m.edsoo.ru/d09da494
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3akon Xabb6mna. Teopus bonbiioro
B3pbIBa. PeuKkTOBOC U3ITyUcHHE

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

128

129

130

Macmrabnas cTtpykrypa Beenennoil.
Meraranaktuka

Hepeménnbie mpoOieMbl aCTPOHOMUU

Du3nyecKuil MPaKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOTO IOJIA
MMOCTOSIHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UIu
"HccnenoBaHue aeliCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue cunsl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIbl TOKA'" MU
"Onpenenenue 3apsia 3EKTPOHa,
JBUKYIIETOCS B MAaTHUTHOM 110J1e"

bubmmoteka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHMTHOTO 1ois"

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue SBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmoreka [IOK
https://m.edsoo.ru/b8fh6391



https://m.edsoo.ru/3dbdf0d2
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Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX

bubnunoreka LIOK

134
KOJIeOaHUI HUTSHOTO U TPY>KMHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3N4eCKu IPAKTUKYM 110 TEME
135 "TIpeo6 a303a1f1)ne 3Hey};[nn B bubmorexa LIOK
Peobp P https://m.eds00.ru/a28026bd
IPYKMHHOM MasiTHUKE
Pu3n4eCcKuil IPAKTUKYM 110 TEME
136 "Uccne OBaHI/IS a6OT}I/>1;/II/ICTO‘-IHI/IKOB bubmmorexa LIOK
8 P " https://m.eds00.ru/89dc2d90
CBETa B LIETIH [IEPEMEHHOI'0 TOKa
®uznyeckuil NPaKTUKYM 110 TEME
137 "N3y4yeHue napameTpoB 3BYKOBOM bubmmorexa [JOK
YA " P P ve https://m.eds00.ru/b100661a
BOJIHBI
®uznyeckuil NPaKTUKYM 110 TEME
138 "U3mepenue H(I))KaSaTe}J/II\:II PEeNOMIICHUS bubmorexa LIOK
1?, P https://m.eds00.ru/42569eal
CTEKJIa
Pu3NYecKuil TPAKTUKYM 110 TEME
139 "N3mepenne pOKyCHOTO pacCTOSTHUS bubmorexa LOK
P Y " P https://m.edso0.ru/b879fb3f
paccenBaroIIMX JIMH3
Pu3nYecKuil NPAKTUKYM 110 TEME
140 "HaGnronenue qudpakumm, bubmmoteka IIOK
UHTEp(EPEHINH U MOJIIPU3ALUU https://m.edsoo.ru/8b7ac737
ceera"
Pu3NYecKuil TPAKTUKYM I10 TEME
"Onpenenenre UMIyJabCa U SHEPTUH
but6mmorekxa [IOK
141 PENSITUBUCTCKUX YacTull (TI0

doTorpadusaM TPEKOB 3apSKEHHBIX
YacTHUIl B MArHUTHOM T10Jie)"

https://m.eds00.ru/63756¢c47



https://m.edsoo.ru/5d159d35
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Pu3n4ecKuil IPaKTUKYM 110 TEME
bubnunoreka LIOK

142 N3mepenne nocrosinHol [1nanka Ha 1 1 https://m.edsoo.ru/eb 1682

ocHOBe uccienoBanus Gororpdexra"

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa bubmmoreka [JOK

143
pa3peRKEHHOI0 aTOMapHOro BOAOPOIa https://m.edsoo.ru/ec651eb8

Y U3MEpPEHHE MOCTOSTHHON Puabdepra"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
bubnuoreka [{OK

144 "N 1 1
CCIICNIOBARMC Pa/IMOAKTHBHOTO https://m.edsoo.ru/c3dabe6e

¢doHa ¢ UCTIOIB30BaHUEM J103UMeETpa”

duznuecKuil MPaKTHKYM 110 TEMe
"HabGnromeuus 38€31H0r0 Heba
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BaHNUEM KOMITBIOTEPHBIX

MPUJIOKEHUH JIJIS1 ONIPEACIICHUS
bubnunoreka LIOK

145 0 0 1 1
M0JIO’KEHUSI HEOECHBIX 0OBEKTOB Ha https://m.edsoo.ru/1072021e

KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiaymapus u
apkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, I1aHeT, TYMaHHOCTE!
1 3BE3IHBIX CKOILJICHNH"

O06o0011eHEe U cUCTeMaTU3aIHs
3HaHuil. Posib Gu3uKN 1 acTpOHOMUHM B

146 SKOHOMMYECKOM, TEXHOJIOTUYECKOM, 1
COLIMAJIBHOM U 3THYECKOl chepax

bubnunorexa LIOK
https://m.edsoo.ru/ad6ddeed

JIESITENTbHOCTHY YEJIOBEKA
O000111eHUE U CUCTEMATU3ALMS

147 3HaHuil. Posb 1 MecTo ¢pusuku u 1
ACTPOHOMMHU B COBPEMEHHOM HAayIHOH

but6mmoreka [IOK
https://m.edso0.ru/18f19f7c



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

KapTHUHE MHUpa

O000111eHNE U CUCTEMATU3ALMS
3Hanuil. Posb ¢pu3ndeckoil Teopun B
(GbopMUPOBAHUH TIPEIICTABICHHIA O

bubnunoreka LIOK

148 W3UYECKOHM KapTUHE MUPaA, MECTO
¢ 1 ap P https://m.eds00.ru/e7d400f4
¢du3uveckoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABICHUN O IPUPOJIC
149 O06o001IeHre U CUCTEMaTH3aIs bubmuoreka [IOK
3gagui 1mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATU3ALUS bu6nunorexa LIOK
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06o0mIeHre U cucTeMaTr3aIus bubnuorexa [{OK
151 " n n
3HaHuH o TeMe "uHaMuka https://m.edsoo.ru/2dfbafc5
O0001IeHNE U CHCTEMATH3AINS
152 3Hannii mo teMe "CTtaTuka TBEpIOTo bubnnorexa [JOK
" P https://m.edsoo.ru/3cca482e
Tena
O00011eHNE U CUCTEMATH3AIINS
153 3HAHUI 110 TeMe "3aKOHBI COXPAHEHUS bubnmorexa [JOK
" P https://m.eds00.ru/32a4d1a0
B MEXAHUKE
O00011eHNE U CUCTEMATH3AIINS
154 3HaHUU 1Mo TeMe "OCHOBEI bubnuorexa [JOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
O0001IeHNE U CHCTEMATH3AIINS
155 3HaHuu 1o teme "TepMoauHaMuKa bubnmorexa LOK
P A ’ https://m.edso0.ru/c63f7c10
TermnmoBble MaIIUHBI
156 O00011eHre U CUCTEMATU3 AL but6mmoreka [IOK

3HaHWM Mo TeMe "ArperaTHsle

https://m.edsoo.ru/1d36b5b1



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1

cocTosiHus Bemecrsa. Ma3oBrlie
nepexomnl"

O00011eHUE U CUCTEMATU3ALMS

157 3HAHUU 110 TeMe "DIEKTPUUECKOE Bubmorexa IIOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O000111eHrE U CUCTEMATU3 AL
158 sHaHui 1o teMme "[locTosSHHBIA Bubmmoreka HOK
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
O000I11IeHNE U CUCTEMATU3ALUS
159 3HaHu 110 TeMe "TOKH B pa3InyHbIX Bubmzorexa IOK
" P https://m.edso0.ru/3d40077a
cpemax
160 O06o001IeHe U CUCTEMaTH3aIs bubnuorexa [JOK
3HaHui 1o TeMe "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
PesepBHrlil ypok. O0001IEHNE U
161 CI/ICTI;MaTI/I?,Zp U 3HaHI/II;IH 0 TEME Bubmorexa IIOK
1 https://m.edsoo.ru/053e2248
"DreKTpoMarHuTHas MHIYKIus"
PesepBurlii ypok. O0001IIEHIE U
162 CI/ICTEMaTI/BZp W 3HAHUH 110 TEME Bubmorexa LIOK
" B " https://m.edsoo.ru/d6310bfd
MexaHnueckue KoeOaHus
PesepBusblii ypok. O0001IEHIE U
163 CI/ICTEMaTI/BZp W 3HAHUH 110 TEME Bubmaorexa IIOK
" B " https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHUTHBIE KOJIeOaHHs
Peseprubrit ypok. O6001eHIE U
164 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME but6mmorexa [IOK
"MexaHn4YeCKue U 2JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
165 PesepBHblit ypok. O60011eHE U bu6muoreka [JOK

cucCTeMaTu3anusa 3HAHWM 110 TEME

https://m.edsoo.ru/52ad1603



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603

"Onruka"

PesepBHbIil ypok. O0001ICHHE 1

. bu6nmorexa [IOK
166 cUCTEMATH3aIMs 3HAHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"Ocuossr CTO"
PesepBuElil ypok. O0001IIEHNE U
167 CI/ICTIe)MaTI/BZp 150:1 3HaHI/H7IIII 10 TEME 1 Bubmaorexa ITOK
" B . " https://m.eds00.ru/f7¢59d38
KopnyckysipHO-BOJTHOBO Jyalii3mM
PesepBHEblil ypok. O0001IIEHHE U
168 CI/ICTIe)MaTI/ISE}Ilp 150:1 3HaHI/II;IH 10 TEME 1 buGnuorexa [IOK
" 1 | https://m.eds00.ru/1f511654
duzuka aroma
PesepBHeIit ypok. O600IICHHE 1
169 CHCTEeMAaTU3alMs 3HaHUH 110 TEME 1 bubnunoreka LIOK
"®du3uka aTOMHOI0 si7pa 1 https://m.edso00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHUIL"
PesepBHrlil ypok. O0001IEHIE U
170 CI/ICTI;MaTI/ISZp usa 3HaHI/II;IH 10 TeEME 1 Bubmiorexa OK
" 3 " https://m.edsoo.ru/2bffb94c
DneMeHTBl aCTPOPUZUKH
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

A.B. KacesnoB ®@usuka 11 [Ipocsemenue 2020,

WIn

I'.4. Msakumes, b.b.byxosues, H.H. Corckuii nox pex. [lapdentreBoit ®usnka 11 (6a3za/
yrnyonénnsiii) [Ipocsemenne2020-432 c.

st paboThl B Ki1acce, moma- B 3JeKTpoHHOM Buae A. I1.PeiMkeBnu: @usuka 10-11 kmacchr:
nocooue Jyist 0011e00pa30BaTeIbHBIX YUPEIKACHHM, U3/, 7 cTepeoTturnHoe, 2015-

192c.,/Ipoda
METOJINYECKHNE MATEPHAJIBI JIS1 YUYUTEJIA

A.B. KacesnoB ®usuka 11 IIpocemenne 2020, I'A. Mskumes, b.b.byxosues,

H.H.Cotckuit ®usuka 11 xiacc ba3obiit u yrinyonénnsiii yposau. M. Ilpocsemenne 2020-
432 c.

A. T1.PpivkeBuu: @uzuka 10-11 kmaccsl: mocobue st 001ieo0pa3oBaTeIbHbIX YUPEXKICHUM, U3
7 crepeotunnoe, 2015-192c.,/Ipoda.

O.1. I'pomueBa.»Temarnueckue KOHTPOJIBHBIE H CAMOCTOATENbHBIE paboThI IO (usuke» 11 xmacc
M.:U3patenscTBO «IK3aMeH», 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET S0P nuuensuonnsie («Harnsanas ¢pusukay, «Kupas Gusuka» u
CcOOCTBEHHBIE
bubnuorexa LIOK https://m.edsoo.ru/ffOc8f6¢c

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIBI

KonTpons 3HaHMIA, yMEHUH, HABBIKOB TIPOBOJUTCS B (pOpME KOHTPOIBHBIX pabOT, BBITIOITHEHUS
TECTOB, (PU3UYECKUX JUKTAHTOB, CAMOCTOSATENBHBIX paboT, Ja0OpaTOPHBIX PabOT, OMBITOB,
AKCIIEPUMEHTAJIbHBIX 33/1a4.

10 xnacc

KonTponbHbie paboThl: 4 o TeMaMm, 1- UToroBblil 1uddepeHupoBaHHbIM 3a4ET

Kontponsasle paboTsel mnpoBoastrcs mo cOopuuky O.M. TI'pomueBoir «KoHTponbHBIE H
camMocCTosATeNbHbBIE paboThl 1o ¢uzuke» 11 kmace. M., Dk3amen, 2018

Kpurepun u onenkn

Kpurepuu oneHuBaHusi KOHTPOIBHBIX PabOT
1. 3ananus ypoBHs A (1-6) orieHUBarOTCs B OJIMH OaJlI.

KpI/ITCpI/II/I OLCHHWBAHUA BBIIIOJIHCHUA 3aJaHUA bannel
3agaHue ¢ BLIOOPOM MPaBUIILHOTO OTBETA, HE TPEOYIOIIee BRIUYNCICHU - 1
BbIOpaH NPaBUJIbHBIN OTBET

3amanwue, Tpedyroliee BEIYUCICHUS IS TIOJTYYCHUS PAaBUIIBHOTO OTBETA- 1
MPCACTABJICHBI BEIYUCIICHHA U MMOJIYYCH HpaBHJ’IBHBIﬁ OTBET

3aganue ypoBHsa B


https://m.edsoo.ru/ff0c8f6c

3al[aHI/I€ CUHUTACTCS BBIIIOJIHCHHBIM BCPHO, CCJIIM YKa3aHa NpaBUJIbHAA IMOCICA0BATCIIBHOCTD

uubp.

Kputepun orieHHBaHUsI BRITIOTHEHUS 33 IaHUS Bbambt
[TonHbIi TpaBUIILHBIN OTBET 2
JlomymieHa oHa ommoOKa 1
Jlonymienst 2 u 6omnee ommbdok 0

Pacuérnble 3a1anus ypoBHs B oniennBaercs B 26asuia mpy BHITOHEHUH TPpeOOBaHUH K 3ajauaM

C pa3BEPHYTHIM PEILICHUIM.
3ananus ypoBHs C

3amaua ¢ pa3BEPHYTHIM pPEIICHUEM

KpI/ITCpI/II/I OLICHMNBAHUA BBITIOJIHCHUS 3aJaHU

basnel

[IpuBeneHo nosHOE NPABUIIBHOE PELIEHUE, BKIIFOUYAIOIIEE CIEAYIOIINE
3JIEMEHTBHI:

1) BepHO 3amucaHo ycIOBHUE 3a7a4u, ocymecTBiI¢H nepesoa B CH,

BEPHO 3aIMCaHbl POPMYIIbI, HEOOXOUMBIC U JIOCTATOYHBIC JIJISI PEIICHHS
3a/1auu,

2) mpoBeIeHbI HEOOXOIMMBIC MATEMATHUECKHUE TPOOPA30OBAHUS U PACUETHI,
MPUBOSAIINE K TPABUIBHOMY YMCIOBOMY OTBETY, U IIPEICTABIIEH OTBET C
eauHUIIaMU u3MepeHus. [Ipu 3Tom 1omycKaeTcs peleHue «Io 4acTsiM», ¢
MIPOMEXKYTOUHBIMU BHIYUCIICHUSIMU

[IpencraBineHHoe pernieHue COMEPKUT 1.1 TTOIHOTO PEIIeH s, HO UMEET OJIMH W3
HEJOCTaTKOB:
- B HEOOXOIUMBIX MPEOOPa30BaAHUAX WIIM BBIYMUCICHUSIX JIOMYIIEHa OIM1OKa,
HIIA
HEO0OXOMMbIE MTEMATHYECKHE TPEOOPa30BaHUSI U BBIYUCIICHUS JIOTHYECKU
BEPHBI, HE COIepPKAT OMHUOOK, HO HE 3aKOHUEHBI
583071
MIPaBWJIbHBIN OTBET 3aMUCaH B 001IeM BUE
583071
pelIeHre COJIEPKUT OUTHOKY B HEOOXOIUMBIX MAaTEMATUUECKUX
npeoOpa3oBaHMIX U HE JOBEACHO JI0 YUCIOBOTO OTBETA

[IpencraBnensl 3aMCH, COOTBETCTBYIOIINAE OAHOMY M3 CIEAYIOIIMX CIy4aeB:
MIPEJICTABIICHBI TOJIBKO MOJIOXKEHUS U (HOPMYJIbI, BBIpaXKarolue pu3ndecKue
3aKOHBI, IPUMEHEHHE KOTOPHIX HEOOXOMMO I PELIeHHUs 3a7]aul, U OTBETA;
W
B pPEILIEHUU OTCYTCTBYET OJJHA U3 UCXOJHBIX (opMyJl, HEOOXoauMast st
pelieHns 3a1a4uu (WM YyTBEPKIACHUE, JIEKaIllee B OCHOBE PEILIEHUS ), HO
MIPUCYTCTBYIOT JIOTHYECKH BEpHbIE MPEOOPA30BaHMsI C UMEIOLTUMUCS
¢dbopmynaMu, HarpaBlIEHHBIC HA PEIICHUE 3a/1a4H
W
B OJTHOU U3 UCXOTHBIX (hOpMYJI, HEOOXOAUMBIX JJIsl peIICHUs 3a1auH ( WK
YTBEPKACHMUSI, JISKAIIEM B OCHOBE PEIICHHUS ), JOMyIIeHa oMM10Ka, Ha
MPUCYTCTBYIOT JIOTUYECKH BEPHBIE MPEOOPA30BaHUS ¢ UMEIOLTUMHUCS
(dbopMynaMu, HarnpaBJIeHHbIEC HA PEIICHHUE 3aJJauH.




Bce cnydan pereHust, He COOTBETCTBYIOIINE BBIIICYKA3aHHBIM KPUTEPHSIM
BBICTABJIEHUS OIIEHOK B 1,2,3 Oaia

[TepeBos 6anioB B OLICHKY

KomnuuectBo 6amnoB Onenka
0-5 2
6-8 3
9-10 4
11-12 5

Kontponbshas padorta Nel

BAPHAHT N: 2

Al. Ha npoBOAHHK, pPacnoJIOMeHHBINI B OJAHOPOAHOM MAaTUHUT-
HOM noJye moj yraom 30° K HAanpaBJAeHWIO JUHWI MATHUT-
HOM MHAYKIMUHU, AeiicTByer cuia F. EciIu yBeJIWYHUTH 3TOT
yroa B 3 pasa, TO Ha NPOBOJHHUK OyJeT AeiicTBOBATH CHJA,
paBHasa

A2, VyacToKk mpoBogHHKa AJHHOM 10 ¢cM HaxXOZUTCA B MArHHUT-
HOM moJie. CHila 3JIeKTPHUYECKOr0 TOKa, IPOTEKAIOMIEro II0
npoBoauuky, 10 A. Ilpu nmepeMelieHMH NPOBOAHMKA Ha 8 cM
B HaIpAaBJIeHMH AeHCTBHA CHJIBI AMIlepa OHa COBepIIMJIA Da-
6oty 0,004 /I>x. YeMy paBHA MHAYKIWA MATHUTHOrO moja?
IIpoBOAHHMK pACHOJOMKEH MEepIeHAUKYAAPHO JHHUAM Mar-
HUTHOH MHAYKIIHH.

A3. JJIeKTPOH €, BJIeTEBIIHMI B 3a30p
MEXKAy NDOJIOCAMH 3JEeKTPOMATHHTA,
MMeeT IOPM3OHTAJBHYIO CKODPOCTE U,
IePIeHINKYJIAPHYIO BeKTOPY HHAYK-

num B MarHMTHOTO IIojd (CM. pHC.).
Kyana maopasneHa gneiicTByloas Ha
Hero cuya Jlopeuia F ?




A4. B onmite mo mccaenoBaHuio OJC 2JieKTPOMarHETHOR HMH-
AYKOHM KBaJApaTHAA pPaMKa H3 TOHKOI'O NpoBoja CO CTOPO-
HO#H KBaapaTa b HaxoguTCA B OZHOPOAHOM MATHHTHOM IIO-
Jle, NEePNeHAUKYJAPHOM NIJOCKOCTH paMKH. HWHAyKOouA
IOJs BO3pacTaeT 3a BpeMs ¢ IO JuHEHHoMY 3akoHy oT 0
OO0 MaKCHMaJsHOro 3HadyeHHma B,,,. Kax msmernutca 3]JC
HHIYKIHAH, BOSHUKAKOIIAA B paMKe, eCJu b yBeJHUYUTH B
2 paza?

A5, Ha xeneaublil cepAeUyHUK HAAETHI JBe KaTyimiku. K nepsoii
NOAKJIOUEH aMIlepMeTp, TOK BO BTOpOl MeHAETCH COIVIACHO
npuBeféHHOMY TrpadHKy. B KaKue IIDOMEXYTKH BpeMeHH
aMIepMeTp NMOKa)kKeT HAJIMYHe TOKa B MEPBOI KaTyluke?

I, A

B1. I'opuzoHTANLHBIE pEJILCHI HAXOAATCA Ha paccroaHuu 30 cm
Ipyr ot apyra. Ha HMX JexXuT crep:xeHb Maccoit 100 r mep-
NeHAUKYJIAPHO penbcaM. Bcs cHcTeMa HAXOZUTCA B BEpPTH-
KaJbHOM MarsuTHOM nose ¢ mHaykmoued 0,5 Ta. Ilpm mpo-
IYCKAHUH N0 CTEPIKHIO TOKA 2 A, OH JBHYKETCH C YCKOpeHHeM
2 m/c®. Haiizute xKoaduieHT TpeHHUS MMy pelbcaMM M
CTEPIKHEM.

B2. Yactuna maccoit m, Hecymias 3apfapn ¢, ABUXKETCA B OQHO-
POAHOM MAarHMTHOM I0Jie MHAYKIUeH B mo OKPY»XHOCTH pa-
auyca R co cxkopocThio v. UTo mpom3oiaér ¢ pajuycoM op-
6HUTEI, TepHOAOM OOpAaIfeHMs M HMIIYJAbCOM YacTUILI IIPH
YMEHbIIeHUH MHAYVKIIHH MarHUTHOIO II0JA?

K raxzoil mo3unuu nepsBoro croabia mnoxbepure COOTBETCT-
BYIOILYIO TIO3HIHMIO BTOPOTO M 3alHINuTe B TAa0AMIly BhIGpaH-
Hble HUQPHI I0J COOTBETCTBYROILUMU OyKBaMH.

PHUBNUYECKHE BEJIUYUHEBI HX NSMEHEHWA
A) paauyc opOHTEI 1) yBernuHATCA

B) nepuoag ob6pamierus 2) yMeHbBbIINTCA
B) uMnoyJsabc 9acTHILELI 3) He N3MeHHUTCHA

A ' B B




C1l. 3 TOYEeYHOro MCTOYHMKA BBLIJETAIOT O-YACTHUIILI MACCOM m M
3apaAOoM ¢ M ABHIKYTCHA B OAJHOPOAHOM MArHUTHOM IIOJIE C
HHAYVKIMeN B, cCUJI0BBIE JUHHM KOTOPOI'O ﬁepnen,unrcy.napnm
miIocxkocTu pucyHka. Ha paccroanmm L OT MCTOYHHMKA HABXO-
AHNTCHA MHIIIE€HDb paguyca r. HDH KaKHMX 3HaAaYeHHUAX CKOPOCTH
O-4ACTHIIBI MONAAYT HA NOBEPXHOCTh MHINEHU?

Ci

A Bt

KoHnTtponbhas padora Ne2

BAPHAHT N: 2

Al. B ypaBHeHUn rapmMoHuYecKOro Konebanusa i = I,, cos(wt + @)
BEJIMYHHA (0 HA3BLIBAETCHA

A2. Ha pucyHKe OpeAcCTaBjieHa 3aBUCHMMOCTH CHJIBI TOKA B Me-
TAJIINIECKOM IIPOBOJHUKE OT BPEMEHHU.

LA
20}

107\

0 1 2 6 & Mo
~104
-20 4

Ilepmog KosebaHmil TOKA paBeH



A3.

Kax wusmeHuTCHa nepuong COﬁCTBEHHHX JIEKTPOMArHNTHEBIX
KosebaHui B KOHType (cM. pHc.), ecan Kiaiou K mepesectn
u3 moJioskeHuA 1 B monoxenue 27

A4, ITo yyacTKy Lenu CcOIpOTHUBJeHNeM R TeuéT mnepeMeHHBIH

AS.

B1.

B2.

C1.

TOK, MeHAIOUTHICS IO rapMOHHYECKOMY 3aKOHy. Kar uame-
HUTCSA MOIIIHOCTH MEPEMEHHOTO TOKa Ha STOM Y4YacTKe IIeIlH,
ecJ JAeMCTBYIOIlee 3HAYEHWE HAIPSKEHHUS Ha HEM YMeHb-
muTHL B 2 pasa, a ero COIPOTHBIEHHE B 4 pasa YBEJIHUYHTH?

Hanps»keHne Ha KOHIAX IepBHYHON oOMoTKM TpaHcdopma-
Topa 127 B, cusa Toka B Heit 1 A. Hanpsamenue Ha KOHIAX
BTOpHYHOH o6moTku 12,7 B, cmna Toka B Heil 8 A. Uemy
pasen KIIII rpamcpopmaropa?

1) 100 % ' 3) 80 %

2) 90 % 4) 70 %

Hanps)xeHye Ha KOHJEHCATOpPe B IleIlM IIEPEMEHHOI'0 TOKa
MeHsAeTCs ¢ MUKINYecKo# yacroToit = 4000 ¢!, AmMmiuTty-
Oa KoJeGaHWM HampsaKeHUd M CHJBI TOK& PABHBI COOTBETCT-
BenHo U, = 200 B u I,, = 4 A. Hajijure éMKOCTb KOHJEHCA-
TOpA.

Hajizure MuUHUMAJIBHYIO IJHHY BOJHBI, KOTOPYI0 MOXKeT
MPUHATh MPUEMHUK, €CJIU éMKOCTH KOHJAEHCATOpPa B €ro Ko-
Je0aTeJJbHOM KOHTYpe MOMKHO ILIaBHO M3MeHATh or 200 nd
a0 1800 ndP, a HHAYKTHBHOCTH KATYIIKN NOCTOAHHA U PaBHa
60 mMxT'n. CKoOpoCTh pacmpoCTpaHEHHUS 3JeKTPOMATrHHMTHBIX
BoaH ¢ = 3-10% m/c.

B upeansHOM KOJIeOaTeNbHOM KOHTYype aMILINTyAa Kojeba-
HUI CHJBI 3JIEKTPUYECKOI'0 TOKA B KATYUIKe MHAYKTUBHOCTU
I, =5 MA, a aMIIIATYyAA HAIPAMKEHHA H4 KOHAEHCATOpE
U,=2 B. B MoMeHT BpeMeHH ! CHJa TOKa B KaTYIIKe
i = 3 MA. Hajligure Hanps:KeHHe Ha KOHJEHCATOpPE B 3TOT
MOMEHT.



KonTponbnas padota Ne3

BAPHAHT N 2

Al. JIyu cBeTa namaeT Ha IJOCKOE 3€epPKAaJo. YTIoJ OoTpa*XeHH#A
paBen 12°. YVroJysi MexXAy IaJalollliM JIVIOM H 3epPKaJIoM

A2, OrpaskeHHe KapaHJama B IJIOCKOM 3epKaje IPABHJIBLHO HO-
Ka3aHO Ha PHCYHKe

A3. KaxumM Gyner usobpaskeHHe nmpejMeTa B co0Mpalomieil JuH3e,

€cJIM IpeAMeT HaXOJHUTCA MeXAy (GOKycoM M ABOHHBIM (o-
KYCOM JIHH3HI?

A4, Kaxkoe aBleHHe J0Ka3LIBAET, UTO CBET — 3TO NOINEPEeYHARA
BoJIHA?
1) Incnepcus
2) Mndpaxnua
3) UnrepdepeHnusa
4) ITonsipuaanusa

A5

HaiiguTe HauboJbIIMI MOPAKOK COEKTPA IS KENATOH JHHUM HATPHA
(A = 589 M), ecaiu mepuof, PeIIETKH PaBeH 2 MKM,

Bl. K moTonky KOMHATEI BRICOTOH 4 M NpHKpPeNNeHa JIOMHHeC-
neHTHaA JaMna AauHoi 2 m. Ha BeicoTe 2 M oT mosa mapaJ-
JIQJIbHO €MY pPACIOJOMKEH KPpYTJbli HenpospauyHBIi JUCK
guameTpoM 2 M. IIeHTp JlaMObl M ILEHTDP AHUCKA JIeKAT Ha
onHOM BepTukanH. HaiinTe MakcHManbHOe PACCTOAHHE Me-
KAy KPAHHHMMM TOYKaMH NOJIYTeHH Ha II0Jdy.



B2.

Cl1.

PaccrosiHMe OT IpefMeTa HO ero H3o0paxkeHH#A, HOJy4YeHHOe
¢ moMomelo cobmparmomel gun3e, 280 cm. Koadbdunuenr
VBeJINYEHHA JHH3E paBeH 3. HaiizuTe ONTHYECKYIO CHJY
JIMH3EI.

B x®uakocTH ¢ mokasaTeseM npejomiesus 1,8 momemién To-
YeyHHIM MCTOYHHK cBera. Ha KaKoM MAaKCHMAJBHOM pac-
CTOAHHH HAJ MCTOYHMKOM HAZO HOMECTHTh AUCK AHAMETDPOM
2 cM, yTOoGHI CBET He BHINIE] K3 JKUAKOCTH B BO3AYX?

Kontponbshas pabota Ned

Al.

A2,

A3.

A4,

AS.

KOHTPOJIBHAA PABOTA

BAPHAHT N: 1

Bremuunii poroadpdexT — 210 ABIEHUE

1) nouepHeHua GOTOAMYJIBLCHH IIOJ NEHCTBMEM CBeTa

2) BBLIETA JJIEKTPOHOB C NOBEPXHOCTH ﬁemecTBa ooz aemncT-
BHEM CBeTa

3) cBeueHHSA HEKOTODHIX BEIleCTB B TEMHOTE

4) n3nydeHNA HATPETOro TBEpIOro reja

Kaxkoii 3apsaz MMeeT cBeT ¢ uacToToit 4,510 I'u?

1) 0 Kn 3) 3,2-107"° Kx
2) 1,6-107° Kx 4) 4,510 Kn

Hanyuyenue nasepa — 3TO

1) TenyioBOE Kanyﬁenne

2) BRIHY3KeHHOE U3JdydeHUe

3) cooHTaEHOE (CAMONPOHM3BOJILHOE) U3NyUeHHe
4) JIOMHUHECIeHITUA

Hszoron xceHoHa '};Xe mocie CHOHTAHHOrO O-pacmaja Ipe-

‘BpaTHIICA B H30TON

1) '%Te 3) '12Cs
2) 1°Sn : 4) '*Xe

Kaxasa w3 cTpodyex TaGIMILI MPABHILHO OTPAYKAET CTPYKTY-
py aznpa sCa? ‘

P — YHCJ0 HPOTOHOB n — 4YHCJI0 HeHTPOHOB
1) 48 68
2) 48 : 20
3) 20 48
4) 20 28




B1.

B2.

C1.

CronbKO KBAHTOB cofepxurca B 1 'k mamydyeHus c ZIAUHON
BOJHEI 0,5 MKM?

Anpo atoma mperepmeBaeT CHOHTAHHBIH a-pacmajg. Kax us-
MEHSAIOTCS NepeyucJeHHRIe HIKe XapaKTepHCTHKH ATOMHOI'O
SAAApa IpH TAKOM pacnaje?

K kampoit mosmmuu mepBoro crosbia noxbepuTe COOTBETCT-
BYIOLIYIO IMO3HI[KIO BTOPOrO M 3alUINKUTE B TAOIMIY BHIOpaH-
HEIe THUGPEBI O/ COOTBETCTBYIOIMUMH GYKBaMH.

BEJIWYHNHEI XAPAKTEP UBMEHEHUA
A) macca sigpa 1) He UsMeHAeTCA
B) sapan agpa 2) yBenuuuBaeTcA
B) uncio OpoTOHOB B sAnpe 3) yMeHsbIlIaeTcs
A B B

Ilpn xakoil TemmepaType rasa CpefHSH IHEPrUf TEMJIOBOIO
JABHIKEHHS ATOMOB OZHOATOMHOrO rasa OyZeT paBHa dHEPrHH
3JIeKTPOHOB, BHIOMBAEMEIX H3 METAJIIMYECKOH IJIACTHHKH C
paboToii BrIxoga A, = 2 8B npu 06iaydYeHMM MOHOXDOMATH-
YeCKMM CBeTOM ¢ JJuHoii BoXHEI 300 HM? VuTuTe:
13B=1,6-10""° IIx.
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