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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHON pabodeil mporpamMMmbl BocmuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro MpeaMera C y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeAcTaBICHHE O LEIAX, COAEpPKAHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3MKA YriayOJnEHHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpeneistoTcs miIaHupyeMble pe3yIbTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaroluXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIaHUPYEMBIE Pe3yIbTaThl OCBOCHHMS Kypca (U3UKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYHMX IPOrpaMM.

[TporpaMMa no gu3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTEICH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKkonpHbIN Kype GU3NKH — CUCTEMOOOpa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTHI B c(pepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCAa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro o01ero 00pa3oBaHus MOJ0XKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3MKU, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTNIOIH30BAHMS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mporecca. s yrayOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanuzanuu pusndeckoro npaktukyma. [Ipaktukym nmpoBoguTcst 1160
B KoHie 10 u 11 ximaccoB, 1160 TIOCIe IEPBOTO M BTOPOTO TOIYTOAUI B KaXKIOM H3
ATHX KJIaccoB. BTopoit crmocod — 3To uHTerpanus padoT MpakTUKyMa B CHCTEMY
71a00paTOPHBIX pabOT, KOTOPHIE MPOBOJATCS B IPOLIECCE U3YUEHUS pa3jiena (TEMBb).
I[Ipu »sToM mox paboTaMu NPAaKTUKyMa IOHMMAETCAd CaMOCTOSTEIbHOE
UCCIIEIOBaHUE, KOTOPOE MPOBOAUTCA MO PYKOBOJCTBY CBEPHYTOTO, 0OOOIIEHHOTO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUHU.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeICTaBlIeHAa €IWHBIM IepeuHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHHE OOYyYarolIMMHCS YMEHUSMU NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3aa4 MPUOPUTETOM SBIIIOTCS 33/a4U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i KadeCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe MO0 (PU3UKE YUEHUUYECKUX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B NporpaMMe 10 (U3MKE KIIOYEBbIX JEMOHCTpalUil s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMaTUYECKUX KOMILUIEKTOB U OOECIeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BH/JIE ITU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPENCTaBICHUN O HAYYHOM METOJAE MO3HaHHS U (popMmupoBaHHE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (PU3UYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 00y4eHUIO B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYO  (DU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 3314 C SBHO 33JaHHOU (hH3HYECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENI, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeObHoro mnpeamera «®duszmka» Ha YpOBHE CpEIHET0 O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBogutcs 340 gacoB: B 10 kmacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Paspnen 4. diekTpoguHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHYKIIWH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, €€ HanpaBJIE€HHUE U MOJYJIb.

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

MarunuTtHoe 1nose B BeiecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IPOILECCHl: MPUMEHEHHE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptuHa 7uHMHA  WMHAYKOMM ~ MarHUTHOTO  IOJIA  IMOJOCOBOIO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH TOJIA IJTMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHMs My4yKa 3J€KTPOHOB B MATHUTHOM TOJIE.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPHUTEIBHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanrie cBOMCTB peppOMArHETHUKOB.

HccnenoBanne neMCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC uHaykuuu. 3aKkoH 3JIEKTpOMarHuTHoOM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.



O/1C mHayKUMHM B OPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MarHUTHOM
noJIe.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karylika WHIYKTMBHOCTH B ILENM IOCTOSHHOTO TOKA.
SAsnenue camonHaykuuu. JIC caMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHUYeCKHe yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: MHAYKIIMOHHAS
1e4b, COJICHOU], 3aIlUTa OT 3JIEKTPU3ALNH TeJl IPH JIB)KCHUU B MAarHUTHOM I10JI€
3eMIIH.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM UHYKIUH.

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

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIHMH.

HccnenoBanne 3aBucuMoctd DJ{C CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHMS
CHJIBI TOKA B LIETIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLUU.

Onpenenenne MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJIA.

HccnenoBanue sIBICHUS CAMOWHTYKIIMH.

C6opka MosIeH 3JIEKTPOMAarHUTHOTO T'€HEPATOpA.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBoOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. KunemaTnueckoe M JTHHAMHUYECKOE OMHMCAHHUE.
DHepreTUYEeCcKoe ONMHCAaHUe (3aKOH COXPAHEHMS] MEXaHUYeCKOl sHepruu). BriBon
JUHAMUAYECKOT0 OMUCAHUs TapPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTHU4E€CKOTO OMUCAHMUS.

Amruutyaa u ¢aza xonebanuil. CBs3b aMIUTUTYIbl KOJIEOAHUI HCXOTHOU
BEJIMYMHBI C aMIUIMUTyAaMH KoJieOaHUN €€ CKOPOCTU U YyCKOPEHHUSL.

[lepron u yactora kojebanuit. Ilepumon MambiX CBOOOJHBIX KOJIEOAHUIMA
MaTeMaTU4YecKoro MadTtHuka. llepuon cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasTHHKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. Beinyxnennsie konebanus. Pezonanc.
PesonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.



TexHu4ecKnue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K01edaTeTbHOTO ABUKCHHUS.

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

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

UccnenoBanre koyiebaHUM Tpy3a Ha MACCUBHOM TMPYKHUHE C LEJbIO
dbopmupoBaHus MpeACTaBICHUIN 00 UaeaIbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUH MPU KOJeOaHUAX rpy3a Ha NPYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HabGmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXaOIIMX KOJIEOaHUN.

HccnenoBanne BEIHYXICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomacHumHnple KO1e0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosieOaTenpbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxkeHHbIE
AJIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHWs TMpU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHHU.

CunycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneanbubiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU MpPU MPOU3BOACTBE 3neKTposHepruu. KymbeTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: DIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JJIEKTpOonepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJICOaHU.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoIHyX/IeHHbIE CUHYCOUIATbHBIE KOJICOaHUsI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJCHCATOpP B MU MEPEMEHHOIO
TOKA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAMHEHUU pPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IMOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
NPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcHpOCTpPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHX BOJIH: OTpa)K€HUE, NpeJIoMJIeHHE, WHTep(epeHIus u
nudpaxims.

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

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3JIyYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.



TexHU4ecKkue YCTpONCTBa M MNPAKTUYECKOE NPHUMEHEHUE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHa, Teraedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabmroieHue oTpakeHus ¥ NpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Habmtonenue nareppepeHunu u 1udpakiui MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

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

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHS.

O6HapyxeHue nH(ppakpacHoro u yiabTpadhroIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHEWHOE pacHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

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

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBETa M COOTHOILIEHUE JUIMH BOJIH IIPU MTEPEXOJE MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHHUILly pa3zelia JByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcust cera. CioxHBI cocTaB O€lI0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroi MOJHOIO0 BHYTPEHHETO
OTpaKEHUS.

Cobupatouiue 1 paccenBarolue JUH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHUYECKAs] CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOIO MOKa3aTess
IPEJIOMIIEHUS.

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



Xoxa nyya, MPOLIEALIEro JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOOMpAaroIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

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

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCaoBUE HAOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

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

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

HabGnrogenue noJHOro BHyTPEHHETO OoTpakeHus. Mozenb CBETOBOIA.

HccnenoBaHue XO0Ja CBETOBBIX IYYKOB 4YE€pe3 IUIOCKONAPALIEIBbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabstoieHue 1iBETOB TOHKUX MIIEHOK.

Hab6mronenune nudpaximm crera.

N3yyenue nudppakiinoOHHON pereéTKy.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

Habmonenue nosisipuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuUKyMm.

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJKHUX JIHH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIUH3.

[Tosryuenue n300pakeHUs: B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3HI.



[Tomy4yenune n300pa>keHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

N3ydeHne noyisipu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINY JIA3epPHOTO U3IIYYCHHS Ha IBYX IIEIsX.

Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydyeHue crekTpa U3IMy4eHHUS! CBETOAMO/A MPU MOMOIIN AUPPAKIHOHHOM
PEIIETKMY.

Pa3zges 6. OcHOBBI cIelIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCUTEIBHOCTH.

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

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUILIBI.

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

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

YyeHndyeckuii SKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TemioBoe M3IydeHHE (M3MydeHHe abCOTIOTHO 4EPHOTO Teja).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

DoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

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

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

Bomnnossie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BosnHbl ne bpouss u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIeHcs dactuibl. KopmyckymnspHo-
BOJIHOBOM yanusMm. Judpakius 37eKTpOHOB Ha KpUCTAIIax.

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



TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKHE MPOILIECChl: CIEKTPOMETD,
dboTodnemMeHT, (HOTONATYMK, TYHHEIBHBIA MHUKPOCKON, COJIHEYHas Oarapes,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit saxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanne Gporopesucropa.

N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

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

Tema 2. @usuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpOEHUsA aroma. [lnmaHerapHas Mozenb aroma
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOoTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHS SHEPTUHU HA JIPYTOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJbHbINA
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnmenoBanre CreKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOW Punbepra.

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

Hyxnonnast monens snapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PamunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyeHue.



3akOH pPaAMOaKTHUBHOTO pacnaja. PagmoakTWBHBIE H30TONBI B MPUPOJE.
CBoiicTBa MOHMU3UPYIOUIETO HM3Ty4YeHUs. BiusHUE paguoakTUBHOCTH Ha KUBbBIC
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

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

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE AaCTHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

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

@usuka 3a npenenamu CrangaptHOW Moaenu. TéMHas mMarepuss U TEMHAas
SHEprusl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHn4eCcKue yCTPOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, a/1epHblil peakTop, TEPMOSAEPHBIN peaKTop, aTOMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpagusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCIIOJIB30BAaHUEM JI03UMETPA.

N3yudenne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.

Otanbl pa3BUTHs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

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

Bun 3B&3mHoro neba. Co3Be3gusi, spkue 3BE3NBI, IUIAHETHI, UX BHJIMNMOE
JBH>KCHUE.

ConHeuHas cucrtema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — Hama INanaktuka. Ilonoxkenne u nBuxenue ConHia B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHK.



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

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

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

HabGmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JHBIX
CKOILJICHHM.

Du3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHust GU3NYECKUX BETUUMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
IU(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHHI (PU3NYECKUX BEIHYHMH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01maroiee MOBTOPEHUE.

O0o01eHne U cucTeMaTH3alus Coep KaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pU3MKa U TEpPMOJIUHAMUKAY, « DIEKTPOAUHAMUKa, «Konebanus u
BOJIHBDY, «OCHOBBI CHENUAIBHOW TEOPUM OTHOCUTENIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATUUECKOM cpepax AesITEeIbHOCTU YEJIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHHM B COBPEMEHHOM HAyYHOW KApPTHUHE MUpPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATU3UpYIOUIEH, OOBSICHUTENIBHOM M  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3MUYeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonaéHHoro ypoBHs B 11 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpojie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  cpensl,
yIbTPa3BYyKOBasi JMArHOCTUKAa B MEJIULIMHE, ONTUYECKHE SBICHUS B >KUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIIETKHU, CIIEKTPaIbHbIN aHAIU3.

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

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepEeMEHHOrO0 TOKA, MHAYKIMOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOJBUraTelb, paaap, paluonpuEMHHUK, TEJIEBU30D,
aHteHHa, TtenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAs SHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOIIECTBa, pPACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO Oy IyLIETro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIHI
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

pacuIMpeHue ONbITa JNESITEIBHOCTH IKOJOTUYECKOW HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

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

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN QUBUKH,

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIbHBIC TOAXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEpIpeTalnrio MHGOpMaluu pa3iInuHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIBbHYIO (POPMY MPEACTABICHUS U BU3YAIU3AIHH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

NPUHUMATh II€JIW COBMECTHON JI€ATENbHOCTH, OPraHW30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHPOBATh €ro, Oparhb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BIAJCTh HAaBBIKAMU TIO3HABATEIHHON pedJeKcur KaK OCO3HAHUS
COBEPIIIAEMBIX JIECTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIIEHKH CUTYaIIMH, BEIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke U1 ypOBHS CpenHero oOmero o0pa3oBaHUs y OOydaroUIuXxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIliexy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHUE JE€HCTBOBATh, UCXOJIS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh  BBICTPaUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



K xonity o06yuenus B 11 knacce npeqMeTHbIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIIMAaTbHON
U ATUYECKON cdepax IesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PM3HKU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKA U JaJbHEHIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMUKH,
CHEeIUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, POJIb
¢uznyeckoil Teopun B (HOPMHUPOBAHUU MPEACTABICHUN O (U3HUECKOU
KApTUHE MHpaA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE AJNEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJEOaHHs, MaTEeMaTUYECKUA MAasTHUK, HACATbHbBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, UJeanbHbINA
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SApa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycioBHs (TpaHUIbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SIBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEeIMAIbHOM ~ TEOpUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKIMM, TnpaBwio  Jlenma, cBa3p  JJC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
WU3MEHEHMS CUJIBI TOKA, IOCTYJAThl CIELUAIBHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITENHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUSI, UCTIOJb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
doTordekra, mepBIit 1 BTOpOI MOCTyNaThl bopa, MpUHIIKIT COOTHOIICHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOTO H
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmajna);

OMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBJICHUS, HCIOIB3YS BEITUYUHBI:
HaIpPSHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLIMS
MAarHuTHOTO IMOJSl, MAarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTHBHOCTb,



ANEKTPOABWKYIIAS CHUJIA CAMOWHIYKIIMH, SHEPrus MAarHUTHOTO MOJs
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTUS CBSI3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJIICHUM:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIHSs
BOJIH, Judpakmusi, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dboTtoanekTpudeckuii 3pdekT (hororddexr), anbda- u 6eTa-pacmasl saep,
raMmma-usiaydeHue saep, Pu3nyecKue MPUHIUIBI CIEKTPATbHOTO aHAIN3a U
paboTHI J1a3epa;

OMPENENIATh HAMPABICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300pakeHUE, CO3/]aBAEMOE IJIOCKUM 3€PKajoM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €r0 XaPaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATalolIMe ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpelie; IBUKEHUs HeOECHBIX TeJ, SBOJIONNH 3BE311 U BeeneHHol;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pe3yjibTaThl TMOJYYEHHONH  3aBUCHMOCTHU
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
IOrPEIIHOCTEW  MU3MEPEHMH, JejaTh  BBIBOABI 10  pe3yJbTaram
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBHIOMpaTh ONTUMAJbHBIA METOJ HU3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MPOBOAUTH OMBITHI IO MPOBEPKE MPEIOKEHHOW TMIOTE3bI: MJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U JeJaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3HI;

OMUCHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
COOJTI0IaTh MpaBmIIa 0€30MacHOTO TPY/a IPU MTPOBEICHUH UCCIICTOBAHUM B
paMKax  y4yeOHOro  B3KCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
VCCIIEIOBATEIIBCKOW M IIPOEKTHOM JEITEIBHOCTH C WCIOJIb30BAHUEM
MU3MEPUTETLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THBIE 3aJayd C SBHO 3aJaHHOW W HESBHO 33JaHHOU
¢usznyecKkoil MOJeNnbl0: Ha OCHOBAHWM AaHaNM3a YCJIOBHUA BBIOMPATH
bu3znyeckue MoJen, OTBEYarolue TpeOOBaHUSIM 3aJadyM, MPUMEHSThH



bopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJATHl (DU3UYECKUX TEOPUH
IpU  HCHOJIb30BAHUM MAaTEMAaTHYECKUX METOJOB pElICHUs 3ajady,
MPOBOAUTH PacUyEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pe3yIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOylolllhue NPUMEHEHUS 3HAaHUU U3
pa3HBIX pa3aenoB Kypca PU3MUKH, a TAKKE UHTETPAIMN 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OTIOPOIl Ha U3yUYEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS IS OOBSICHEHHUS OCHOBHBIX
MIPUHITUTIOB PaOOTHI H3MEPHUTEIIBHBIX TPUOOPOB, TEXHUIECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUUCKUX U 3apYyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHI;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOM
NESATEILHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIpOIecCaMu, C
MO3UIIMN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
MPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKd W TEXHOJOTHM JJIsi JAJIBHEWIIETr0 Pa3BUTHS YEJIOBEYECKOTO
00I11eCTBA;

MPUMEHSTh pPa3IudHbIe CIOCOObI PabOThl ¢ MHpOpMaLUEH (PU3UYECKOTO
CONIEpKaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepadOTKU W TPEAbSIBICHUS Y4EOHOU
HAyYHO-TIOMYJISIPHONM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uHbOpMaIuKU, TOJMYYECHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHaJIU3UpOBaTh  MOJydYaemMyr  HMHOpMalMIO UM OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHWH, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOpMALIUK;

MPOSIBIISITH OpraHU3aIMOHHBIC u MO03HABATEIILHbIE yMEHUS
CaMOCTOSATEILHOTO MPUOOPETCHUSI HOBBIX 3HAHHUM B TIPOIIECCE BHITIOJIHCHUS
MPOEKTHBIX U Y4eOHO-UCCEI0BATEILCKUX Pa0oT;

paboTaTh B TpYIINE C HCIOJHEHHEM Pa3JIMUYHBIX COIUAJIBHBIX PpOJIEH,
MJIAHUPOBATH PA0OTy TPYIIIHI, PAIIMOHATILHO PACIIPEACISATh AESTEIHLHOCTD
B HECTaHJApPTHBIX CHUTYalUsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYTIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI,



e TMPOSABIATH MOTUBALIMIO K Oyayliend npodheccnoHanbHOM AeITeTbHOCTH 110
CHECIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.eds00.ru/39859ef1
bubmuorexa [JOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
21 Mexaniieckue konebarms 10 https://m.edso00.ru/39859¢ef1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHn4yecKkue U dJIEKTPOMarHUTHBIC 10 1 bubnunorexa [JOK
' BOJIHBI https://m.edso00.ru/39859¢ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no paszneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocuosst CTO

5

1

bu6mmoreka [JOK
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

Hroro no pazaeny S)
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 KoprnyckynsipHO-BOJIHOBOH Jyalli3M 15 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
4.2 Pusika atoma > https://m.edso0.ru/39859ef1
43 ®du3uKa aTOMHOTO s/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
' YacTHIL https://m.eds00.ru/39859¢f1
Wroro mo paszneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Uroro no pazaeny 12
Pazzen 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
01 usHICCKUI MPAKTHKYM 16 16 https://m.edso00.ru/39859ef1
Wroro mo paszneny 16
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
' NeSITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PesepBHOE Bpemst 10 bubmoreia OK

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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170

16




HOYPOYHOE INIVIAHUPOBAHUE

11 KUIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue

n/n Bcero u3yyeHusi oOpasoBaTesibHbIE

padoThbI padoTshI
pecypcsl
BiaumopeiicTBie MOCTOSHHBIX
1 MAarHuTOB ¥ IPOBOAHUKOB C TOKOM 1 bubmmorexa [JOK
POBOA ' https://m.edsoo.ru/487a8593

MarnutHoe nosue. ['unoreza Ammepa
BexTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cyneprno3uumn 1 bubnnoreka [JOK
MarHuTHbIX noneu. Jlunuun https://m.edsoo.ru/4clabcch
MarHuTHON MHIYKIIUH

3 MarnuTtHO€ 10J1€ IPOBOJHUKA C 1 bubnnorexka [HOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnnorexka [JOK
MOZYJIb https://m.eds00.ru/26d9c5ba

bu6mmoreka [JOK

) P 1

cHicHHe salat https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DNeKTpOu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAyJIb. JIBH>KEHHE 3apsSKEHHON 1 bubnuorexa [IOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nosie

8 Pemenue 3amau 1 bubnnorexa [IOK

https://m.edso0.ru/504e98c7



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

bubmuorexa [JOK

o Pabora cuubt Jloperna https://m.edsoo.ru/d518bedb
bu6mmoreka [IOK
10 Pewerne sanas https://m.eds00.ru/93617bd9
MarauTHOE 110JI€ B BEIISCTBE.
11 deppoMarHeTUKH, apa- u bubmorexa [JOK
pp > 18P https://m.eds00.ru/30ff9608
JTaMarHeTUKHU
OcCHOBHBIC CBOMCTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MarauTHOe 11071¢" https://m.edso00.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruauTHOe 1101¢" https://m.edsoo.ru/41c4ae8a
SIBIIEHME DIEKTPOMArHUTHOU
15 HH nn. IToTok BekTopa bubmorexa [JOK
AYKIL N p https://m.edsoo.ru/b3efa0cl
MarHMUTHON MHTYKITUU
bu6mmoreka [IOK
16 OAC nunyKiAA https://m.edso00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKITUH bubnuoteka [JOK
QDapanes https://m.edsoo.ru/aédec188
18 BuxpeBoe anekrpudeckoe noie. bubmuorexa [IOK
Toxu dyko https://m.edsoo.ru/15abel40
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau bubmmorexa [TOK

https://m.edsoo.ru/4dfda618



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

bubmuorexa [JOK

21 I1 JI
paBHiIo Jlentia https://m.edsoo.ru/bbc22726
HWungykruBHOCTh. Karymka
22 HH HYKTI/IBHOCTI/I B eriII/IIH bubmorexa OK
VK H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYIIKU bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l
bubmuorexa [JOK
25 P
CHICHAC sakad https://m.edso00.ru/88f69d2b
O00011IeHIE U CUCTEMATHU3AIUS
26 3HAHUH 110 TEME bubmorexa [JOK
" " https://m.eds00.ru/76484025
DneKTpoANHAMUKA
97 KonrtponbHas pabora no Teme bubnnorexka [HOK
"OnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
KonebarenpHas cucrema. Eub 1OK
nonIroTeKa
28 CBo0O 0 .
BODOJIHBIC KOMCOAHIA https://m.edsoo.ru/7¢1db385
lMapmonuueckue koedaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 onucaHue KojaeOaTeIbHbIX bubmorexa HOK
N https://m.edsoo0.ru/87ce9498
JIBYOKEHUH
DHepreTudeckoe onrcanue. BeBos
JTUHAMHAYECKOT'O OIHUCAHUS
. bubnmoreka [JOK
30 TapMOHHYECKHUX KOJICOaHUH U3 MX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

https://m.edso0.ru/e3c99692



https://m.edsoo.ru/bbc22726
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

bubmuorexa [JOK

31 A OaHui
MIIHTY 23 H pasa Konebarui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIX cCBOOOTHBIX
32 K0§e6aI1[{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmmorexa [JOK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
33 BLIZX Z-II-IHBIG KOJIeOaHMS bubmorexa [JOK
Y ' https://m.edso0.ru/72e93d09
Pesonanc
bu6mmorexa [IOK
34 ABTOKONICOaHHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIeOaHUs B MY3bIKaJIbHBIX bubmorexa [JOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06001IeHne U CUCTEMaTU3AIIHS
37 3HaHU 1o TeMe "MexaHuueckue bubmmorexa LIOK
" https://m.edso00.ru/eb84182f
KoJieOaHus
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
38 .
KonebarenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK
39 .
aMIUIUTYI0M CUJIBI TOKA B https://m.edso0.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuotexa [JOK

uJealbHOM KoJiebaTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarollue IEKTPOMarHuTHbIE

11 6 B . bubmuoreka [JOK
KOJTICDAIHA, DBIHYAACHHE! https://m.eds00.ru/5e668619
AJICKTPOMAarHUTHBIE KOJICOaHMS
Ilepemennsrii Tok. Pesucrop u

42 P eMpeHHoro bubmuoreka [JOK
HOHJIGHCATOp B fetH fiep https://m.eds00.ru/84836152
TOKa
Karyiika MHIYKTUBHOCTH B LIETIH bubnunoreka [HOK

43
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu bu6mmoreka [IOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHOoCTh IIEPEMEHHOTO TOKA.

45 A B P T bu6mmoreka [IOK

MIUTHTYRIOC 1 A yrot https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHUJIbI TOKA M HAIIPSHKESHUS

46 P KTPUYECKOMN LIeTTH bubmorexa HOK

CSOHANC B SICKID t https://m.edso0.ru/087506df
bu6mmoreka [IOK

47 Pemenne sanas https://m.edsoo.ru/al16836a4
Nneansubiif Tpancdopmatop.

48 [TIpousBoacTBo, nepenaya u bu6mmoreka [IOK
noTpeOieHne IeKTPUIecKoil https://m.edso00.ru/f97418ae
SHEPTUHU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOACTBE DIIEKTPOIHEPTUH.

49 Kp T 1211 HCIIO B3o§aHI/Iﬂp bubmmorexa LOK

YARTYP a . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
JKU3HU
bubnuoreka IIOK
50 Pemenue 3amau 1

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P
ClicHue sajad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATU3AIUS
52 3HAHWI 110 TEME bubmorexa HOK
https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHnudeckue BOJHEL.
53 XapakTepUCTUKU MEXAHUYECKUX buGnnorexa [IOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoliCcTBa MEXaHUYECKUX BOIH bubmmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. XapakTepHCTHKH 3BYKa https://m.edso0.ru/138b6f09
Wudpassyk u ynprpassyk. LllymoBoe bubnnorexa [HOK
56 Ny
3arpsi3HEHUE OKPYKaroLIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
7 P
> CHICHHC saiad https://m.edso0o.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnunorexa [JOK
N3nydeHnne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >MeKTPOMarHUTHBIX BOJIH.
60 IIprnMenenne 31EKTPOMArHUTHBIX bubmmorexa [TOK
p P https://m.edsoo.ru/49bel1f9%e
BOJIH B TEXHHKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY’Karolllen cpeibl

https://m.edso00.ru/9f96f1f8
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62 KonrponsHas pabora o teme bubmumoreka [IOK
"Konebanus 1 BOIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJMHEHHOTO bubnunoreka [HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemrenue 3a1au Ha mpuMeHeHNe
64 3aK0HA MIPSIMOJIMHEIHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
M OTHOCHUTENIBHBIN ITOKa3aTelb
66 npenomienns. IToaHoe BHyTpeHHEE bubmmorexa [TOK
P ' TP https://m.edsoo.ru/bc2e55¢cd
otpaxkenue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHS
Pemenue 3agau Ha npUMEHEHUE
67 3aKOHOB OTPaKEHUS U IIPETOMIICHUS bubmorexa LOK
P p https://m.edso0.ru/49d830a9
cBeTa
Xon nydent B mpusMe. Jlucrniepenst
68 ceeTta. CI0KHBIA cOCTaB 0EJI0TO bubmorexa LOK
) https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnoreka [JOK
ONITHYECKasl CUja JIMH3bI https://m.edso00.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTeMaX. YBeEJINUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnmoreka [JOK
71 M300paXeHU, MOJTy4aeMbIX C

IIOMOILBIO JTUH3

https://m.edso0.ru/5a868f09
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bubmuorexa [JOK

72 I
a3 KaK onTHHeckas cuerema https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 I I/IMeHI/IMoIc[TI/I recI))MHe MYECKOM bubmorexa OK
p P https://m.edsoo.ru/cd174a10
OTITUKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo0.ru/f32aab06
bubmuorexa [JOK
& Jluctiepens ceeta https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
7 4
6 HTepdepenA creta https://m.edso00.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaAOJIOICHNUS MAKCUMYMOB U bubnmorexa LHOK
™ https://m.edso00.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
7 P
8 CHICHHC saiad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
7 lpumenenue uuTepdepertun https://m.edso0o.ru/668edbc8
bu6mmoreka [IOK
80 Jlacppaxups caera https://m.edsoo.ru/12ed04b5
JudpakimonHas peméTka. Y cioBue bubnnorexka [JOK
81
HaOJI01eHUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
2 P
8 CHieHHe saat https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3amay bubnnorexa [IOK

https://m.edsoo.ru/c56c8158
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bubmuorexa [JOK

85 (BTOBbIC SABICHHNS B PHPOAC https://m.eds00.ru/0b36363d

86 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b

87 KonrponsHas pabora o teme bubnuoreka [IOK
«Onruka» https://m.eds00.ru/82315dd4
['panuIIBI TPUMEHUMOCTH

88 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuorexa [JOK
JJEKTPOAMHAMMKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOM TEOPUU bubmuorexa [JOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnoreka [JOK

90
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE TITUHBI

o1 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBs13b Macchl € 3HEpruen u

92 UMITYJICOM PENSITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHI[bI. DHEPTHUS TTOKOS

93 PaBHOBecHOE TEIIOBOE M3ITYICHHE bubmmorexa [JOK

https://m.edso0.ru/f54035a5
94 3axoH cMmeleHns Bunaa bubmmorexa [TOK

https://m.edsoo.ru/1c5ff752
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95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
®oTOoHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% JHeprus u uMIyILC GoToHa https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHsl (oTodddekra https://m.edso0o.ru/8c68e5b9
YpaBHeHue DUHIITEHA 11
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa HOK
- RP paHii https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbithl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.edsoo.ru/64b4f966
. bubnuorexa [JOK
100 BomxoBbie CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bounns! ne bpoina. Iiinaa BOJIHEL ¢
101 b Oﬁﬂﬂlltd aiMe BI J(:)[6J'IaCTI/I ’ bubmmorexa [TOK
P pasmep . https://m.edso0.ru/5df8baf1
TIOKAIU3AIMH IBUKYIIEHCS YaCTHIIBI
102 KopnyckynsapHo-BOJIHOBOH AyaIU3M bubmorexa [TOK
pHyCKyIAp y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubmmorexa [IOK
POMHP N https://m.eds00.ru/65783dec
HeonpeaenénHocrel [ 'elizenOepra
bubmuorexa [JOK
105 Pemenue rpagucckux sanat https://m.edsoo.ru/e70195hbd
106 Pemenune pacu€THbIX 3a71a4 bubmmorexa LIOK

https://m.edsoo.ru/ee9b3182
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KonrponbHas pabora o remam:

" . bubnuorexa LIOK
107 OCHOBH“CTO ’ K"OpHyCKyMpHO_ https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
O CCJIEZIOBAHUIO CTPOE
- TIBITHI 1;10 HCCJICTOBAaHHUIO CTPOCHHUS BuGmiorexa LOK
arona. JUIAHCTApHai MOACTL aToMa https://m.eds00.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
Buasl ciektpoB. CriekTp ypoBHE bubnnoreka [JOK
110
SHEpPruU aToMa BOJAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
M3JIy4eHHUE CBETa https://m.edso0.ru/f945d85¢c
bu6mmorexa [IOK
112 Hlasep https://m.edsoo.ru/2288a0c4
HyknonHas mojens siipa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
MaccoBO€ 4YMCIIO sAapa. M30oTomnsl. https://m.edsoo.ru/34ada5de
PaanoakTHBHOCTD
3aKoH paJiMOAaKTUBHOIO pacnaja.
Croii
» BOicTBa I/I(I);{mnpyfomero Butmorexa LOK
HSIYSCHHA. BIHARHC https://m.edsoo.ru/aab98bef
PallMOaKTUBHOCTHU Ha KHUBBIE
opraHusMsl. JlozumeTpus
DHeprus cBA3M HYKJIOHOB B Si7Ipe.
A .
nepHble cuiibl. JledekT Macchl BuGmiorexa [IOK
115 anpa. SnepHsle peakuuu. S aepHoie

peaktopsl. [Ipobnemsl
YIPaBISIEMOTO TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. DKOJIOTMUECKNUE ACIIEKTHI
pa3BUTHUSA AIEPHOMN SHEPTETUKH

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgamMeHTanbHbIE

bubmuoreka [JOK

116 B3auMOJIeHCTBUS. baproHEI, ME30HEI
& P https://m.edsoo.ru/1ac08a5b
u nentonsl. [IpencraBnenue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
117 .
sHeprus. EnuncrBo usndeckoit https://m.edso0.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHNE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKHE
120 TEJIECKOMBI, PAAUOTEIIECKONEI bubmorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmorexa [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIKEHUE
Conneunas cucrema. CoOJTHIIE.
bu6mmorexa [IOK
122 CosHeuHast akTUBHOCTE. VICTOYHUK

sHeprun CoJiHLIA U 3BE3]

https://m.edso0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuoreka [JOK

123 "CreKTpagbHbINA KIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubmuoreka [JOK
IIOCJIEZ0BATENBHOCTH https://m.edsoo.ru/b3ch766¢c
BayTpeHHee cTpocHue 3BE3 .

CoBpeMeHHbIE PEACTABICHUS O
125 MPOUCXO0KJIECHUU U SBOJIIOIUU bubmorexa [IOK
. https://m.eds00.ru/d09da494
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Mnineunsiii [lyTe — Hamma ['anakTuka.
126 Tunsl ranaktuk. YEpHbIE ABIPHI B bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a
sJipax rajJlakTUK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnunorexa [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3Jy4yeHue

128 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpodiembl bubnnorexka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKUl IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" UIU
"HccnenoBanue OelCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpeneneHne MarHuTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJ1e0aHUi HUTSIHOTO U MPYKMHHOTO
MasTHHKOB"

bu6mmoreka [IOK
https://m.edso00.ru/5d159d35

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@u3NYECKU NIPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKA
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTesns
MPEJIOMJICHHUS CTEKIIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepeHne pOKyCHOTO pacCTOSIHUSA
paccenBaroIIMX JIUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmorexa [IOK
https://m.edsoo.ru/63756¢47



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dhortodrddexra" nmu "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomienus 0eTa-
YaCTHII ATFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JUIS OTIPEEIICHUS
IIOJIOKEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e



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

O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOH,

bubmuoreka [JOK

146 . .
TEXHOJIOTHYSCKOM, COITMATbHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
YeIIoBeKa
O06001IeHNEe U CHCTEMATH3ALIHS
147 3HaHui. Posb ¥ MecTO GU3UKH U bubimmoreka [JOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edso0.ru/18f19f7c
Hay4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHu#. Ponb pusnyeckoit Teopuu B
OPMHUPOBAHHH MPEICTABICHUM O
148 gngnqerzmoﬁ Ka TEIHC MHpa, MECTO bubmorexa LHOK
. p pa, https://m.edsoo.ru/e7d400f4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUN O IPUPOJIC
149 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHui 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHne U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
151 .
3HaHu# 1Mo treme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3 A
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIOTO bubmmorexa [TOK
" P https://m.edso0.ru/3cca482e
Tena
O06o001meHre 1 CHCTEMAaTH3aIIH
. " bubmuotexa [JOK
153 3HAHUM 1O TeMme "3aKOHBI

COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
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

O00011IeHIE U CUCTEMATHU3ALIIS
3ga”ui 1o TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIAPHO-KMHETUYECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNE U CUCTEMATHU3ALIS
155 3HaHu# 1o Teme "TepmoauHaMuka Bubmiorexa LIOK
P ' https://m.eds00.ru/c63f7c10
TemnoBbIe MAllIUHBL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
coctosuus Bemniecta. Pa3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHNE U CUCTEMATHU3ALIUS
158 3gaHui o teMe "TlocToAHHBII Bubmzorexa LIOK
. " https://m.edso0o.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATU3AIUS
159 3Ha”Hui 1o TeMe "TOKH B pa3anyHBIX Brbmmozexa [IOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHu# 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O0001IIEHNE 1
161 CI/ICTEM&TI/ISZP WS 3HAHUU [0 TEME Bubmzorexa LIOK
" B " https://m.eds00.ru/053e2248
DNeKTPOMarHUTHAS WHIYKIIHS
PesepBHsblil ypok. O0001IIEHNE 1
P P N bubmuorexa [JOK
162 cucTeEMaTH3allis 3HAHUI IO TEME

"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
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PesepBHelil ypok. O000IICHHE 1

bubmuoreka [JOK

163 cHCTEMAaTH3alis 3HaHUH 10 TEME
: B g https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1
164 cHUCTeMaTHu3aIvs 3HaHUH 110 TeMe bubmuoreka [JOK
"MexaHHYEeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O000IEHNE 1
165 CI/ICTEMaTI/BZp WSl 3HAHUH 110 TEME bubmorexa [IOK
" " B https://m.edso0o.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHNE 1
P P N bubmuorexa [JOK
166 cHCTeMAaTH3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHrlit ypok. O60011eHNE 1
167 cUcTeMaTu3alys 3HaHUM 1o TemMe bubmuorexa [JOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7c59d38
nyanuszm"
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTEM&TI/BZP WS 3HAHUH I10 TEME bubmorexa [TOK
" R " https://m.edso00.ru/1f511654
dusuka aroma
PesepubIiil ypok. O6006111eHIE 1
169 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmoreka [IOK
"du3uKa aTOMHOTO 1pa U https://m.eds00.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepsuEblil ypok. O0001IIEHNE 1
P P N bubnuotexa [JOK
170 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"OnemeHTh! acTpopu3uKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



