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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe HAa YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJOKEHUW M TPEOOBAHWM K pe3yibTaTaM OCBOCHUS
OCHOBHOUM oOpasoBaTenbHON mporpammsbl, npexacraBieHHbix B ®I'OC COO, a
TaKkxke ¢ yuéroMm ¢enepanbHoi paboueil nmporpammbl Bocniutanus u KoHuenuuu
npenoaBanus yueOHoro npeamera «dDusnka» B 00pa3oBaTEIBHBIX OPTaHU3AIUIX
Poccuiickoii  deneparnuu,  peaNM3yOmMMUX  OCHOBHBIE  00pa3oBaTEIbHBIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpezaenser o0s3aTeIbHOE MPEIMETHOE COJIEPKaHUE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUYEHUSI TEM U Pa3JIEIoB
y4eOHOTO TpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKK y4eOHOTrO TMPOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaromuxcsl.
[Iporpamma mno ¢u3uke naé€r NpeacTaBiICHUE O UENISIX, COAEP)KaHUM, OOIIeH
CTpaTeTuu OOYy4YeHHUs, BOCTIHTAHWS W Pa3BUTHSA OOYYAIOIIMXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nKay Ha yriryoJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd YriayOJaEHHOTO YpPOBHS IO3BOJISIET PEAM30BaATh
3a/1la4yd MPO(PECCUOHATILHON OpPHUEHTAIIMM, HAPaBICEHO HA CO3/IaHUE YCIOBUU IS
MPOSIBJICHHSI CBOWX HMHTEIUICKTYIbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OoOydJarommmcsi, KOTOpble HEOOXOMWMBI A TPOJODKEHHs O00pa3oBaHUs B
opraHuzanusx npodeccCHOHAIBLHOrO O00pa3oBaHUsl MO Pa3IUYHBIM  (UBHKO-
TEXHUYCCKUM U WHKCHEPHBIM CIEIIUATBLHOCTSIM.

B mnporpamme mo (Qu3NKe ONPENENAIOTCS TUTAHUPYEMBIE PE3YyJIbTaThI
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEJIHET0 00IIIero 00pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TpeaMeTHeie (Ha  yriyOnéHHom  ypoBHe).  HayuHo-
METO/I0JIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYaloOmIUXCsl, OCBOMBIIUX
mporpaMmy 10 (U3MKE Ha YypOBHE CpemHero oo0mero oOpa3oBaHUS Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

[Iporpamma 1o gpu3ukKe BKIIOYAET:

IUIAHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca (QU3MKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TTPEJAMETHBIC PE3YJIBTATHI IO T0/I1aM 00YUYEHUS;

coJiep>kanue yuyeoHoro npeamera « Pusuka» no rojgaMm 00ydeHusl.

[Iporpamma 1o ¢u3uKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJI30BAHA YUYUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOMX pabOUUX TPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO UHUIIMATUBY yUUTEIIEH U
NPEIOCTaBIsET BO3MOXKHOCTU JUISI  pEeaIM3allMyd  PA3JIUYHBIX METOIUYECKUX
MOAXOJIOB K TpenojaBaHuio (Ppu3nkyu Ha YriayOJEHHOM YpPOBHE NpPHU YCIOBUHU
COXpaHEHUs 00s3aTeTbHON YacTH COJIEPKaHus Kypca.



du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauyecTBe y4eOHOTO MpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUM 00 okpy:karomem mupe. [lIkonbHbINH Kype PU3NKK — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAY4YHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHM, H3yYaeMbIX XUMHCH, OHOJIOTHEH,
dbusmdeckoir reorpadueld W acTpoHoMHei. lcronb3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeNeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cQepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MATE€pUaJOB C 3aJlaHHBIMU CBOWcCTBaMH. M3ydenue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00yyarolierocs, B (pOpMUpPOBaHUE YMEHUI MPUMEHSITh HAy4YHBIH
METO/1 MIO3HAHMSI IPY BBIIIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HKH Ha YPOBHE CPEIHET0 OOIIEro 00pa30BaHMs MOJIOKEH
psI UAeH, KOTOPbIE MOKHO PaCCMaTpPUBaTh KaK MPUHIHUIIBI €0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca (U3UKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Beagymum B Kypce sBIsgeTcs
(GopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILECTBE U
IoJIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnoiaraeT HMCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMANa (PU3UUECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3ukn Cc pa3BUTMEM OOIIECTBA, a TAaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU 1 SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yrnmyOaéHHOTO ypOBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKHUX M TEXHOJOTHUYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM  COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a TaKKe OOCYKICHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30M1acHOCTH.

OcBoeHue cojiepkaHusl TPOrpaMMbl TI0 (PU3HKE AOJKHO OBITH TOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns ¢usuku peanusanus 3TUx
IPUHLIKIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUU CAMOCTOATEIBHOIO 3KCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIEro (Qakropa yueOHoro mpouecca. s yriayOiaéHHOTro
YPOBHS — O3TO CHUCTEMA CAMOCTOSTENBHOTO YUYEHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YUYCHHYECKHWE ONBITHI NPU HM3YyUYEHUU HOBOTO
MaTtepuaia, 1abopaTopHbie padOThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanu3anuu (PU3MYECKOro NpakTUKymMa. B mepBoM ciyyae
MPaKTUKyM MpoBOAUTCA MO0 B KoHUe 11 kiaccoB, nubOo mocie mepBoro u
BTOPOTO TIONYTOAWN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTErpanus paboT NpaKTUKyMa B CHCTEMY JIabOpaTOpHBIX pabOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa MTOHHUMAETCSI CAMOCTOSITENIbHOE HCCIEOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo @u3uMke cuUcTeMa YYEHHYECKOTO HSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT W MpakTUKyMa TpPECTaBICHAa €IWHBIM MepedHeM. Bwioop
TEMATUKU JI1 STUX BHUAOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOIO MpoIecca UCX0I U3 0COOEHHOCTEN MOYypPOUHOTO
IUTAaHUPOBAaHUST W OCHalleHus: kabuHeta Qusuku. [Ipum sTom obecmneunBaercs
OBIIAJICHHE OOYYAIOIIMMHUCS YMEHUSMU TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHs], MCCIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAacUYE€THBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM 1711 pacu€THBIX 33734 MPUOPUTETOM SIBIISIFOTCS 3a/a4d C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKON MOJEIbIO, MO3BOJISIOLINE MPUMEHSTh
U3y4YEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, Tak |
MHTErpUpysl MPUMEHEHUE 3HAHUM U3 pa3HbIX pasnenoB. /[ kauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/TpEeCKa3aHue TPOTCKAHUS
(u3MYECKUX SBJICHUN W MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MOAENH AJIsl CUTYallul PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEeUeHHI0 y4eOHOro mporecca Kypc (pu3uku yriyOonEéHHOTO
YPOBHSI Ha YPOBHE CpeAHEro o01Iero o0pa3oBaHus JAOIKEH U3ydaThCsl B YCIOBUSIX
npeaMeTHoro kaOuHera. B kaOuHeTe QU3MKK [TOJDKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYyJOBaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IMpOTpaMMe IO
bu3NKe YYEHUYECKUX OIBITOB, JAOOPATOPHBIX padOT M paboT NpaKTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCTpallMoHHOE  000pyJoBaHHE (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIICIOBAHMUSI  M3yYaeMbIX SBICHHH W  MPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHH.

JlabopaTopHoe 000OpynOBaHHME MJIS YUYEHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUIEKTOB M OOECIIeUMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX MU ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOyYaromMXcd K HayYHOMY
WU3YYCHUIO TIPUPOJBI, pa3BUTHE WX HHTCIUICKTYaJIbHBIX W  TBOPYECKUX
COCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HAaHUA M (DOpMUpPOBaHHE
MCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KAaK pe3yjIbTaTa M3Y4YEHHUsS OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DHU3HKU;

dhopMupoBaHUE YMEHUI OOBSCHSTH SBICHUS C UCIIOIb30BAaHUEM (PHU3UIECKUX
3HAHWM U Hay4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poM (DU3WUKH JUIS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCUOHaNbHON AESITENbHOCTH, CBS3aHHBIX C (PU3MKOW, MOATOTOBKAa K
TanbHEHIIeMy 00YUSHHUIO B 3TOM HalpaBIICHUH.

JlocTmkeHne ATUX Telield 00ecTeunBaeTCsl peluieHueM CIISAYIOMnX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpPUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWUKY,  MOJEKYIIpHYI  (H3uKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY W SJIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUCCKUE 3HAHUS I O0BICHEHUS
bu3nUecKux SIBICHUN B MPUPOJE U IS NPUHATHUS TPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHHS pPa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCJIOBHSM 3aJadd, B TOM 4YHUCIE 3ajad
WHXCHEPHOT'O XapaKTepa,

MOHUMaHue (U3NYECKMX OCHOB W TPHUHIIAIIOB JACHCTBUS TEXHHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOUTYIO CPEY;

OBJIaJICHHE METOJaMU CaMOCTOSITEIbBHOIO TUIAHUPOBAHUS W TPOBEJCHUS
GU3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEPHpEeTanuu  WHGOPMAIIHIH,
OTIPEJICIICHHS TOCTOBEPHOCTH TTOJTYICHHOTO Pe3yIhbTaTa,;

CO3/IaHUE YCJIOBUM IJI1 PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIEATEITbHOCTH;



pa3BuUTHE HHTEpeca K chepam mpodeccnoHaTbHON AeSITeTbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusimu OI'OC COO yriayOn€HHBIA YypPOBEHb
u3ydeHus: ydyeOHoro npeamera «®Pusnka» Ha YpOBHE CPEIHEro OOIIEro
oOpa3oBaHMsI BBIOMpaeTcss OOYYaAIOUUMUCS, IUIAHUPYIOUIUMH TPOJIOJIKEHHUE
o0pa30BaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypOBEHb) HA YPOBHE CPEAHETO OOILIETO
oOpazoBanus otBoautcs B 11 kimacce — 170 yacoB (5 4acoB B HEJENIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIA0OPATOPHBIX W
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JeNaeT BBIOOD
NpoBeNeHUsT J1a0OPATOPHBIX pPabOT © OMBITOB C YYETOM HHIWBUYAIbHBIX
0COOEHHOCTEHN 00yJarOIUXCH.



COAEPKXAHUE OBYUYEHUA
11 KVIACC

Paznen 4. JaekTpoauHamMuKka.

Tema 4. Maznummnoe none.

BzaumonencTtBie MNOCTOAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO Cyneprno3uuuu
MAarHUTHBIX NOJEH. JIMHUY MarHUTHOU MHIYKLIUU.

MarnutHoe 1oJjie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KATYUIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJIb. JIBH>KEHNE 3apSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuter Jlopera.

MarnurtHoe 1noJie B Beuiectse. @eppoMarHeTUky, Iapa- U JUaMarHeTUKH.

TexHuueckue YCTpOMCTBA M TEXHOJOTUYECKHE TIPOIECCHl: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHuTOB, TeCTEep-MyJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOH, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII.
Hemoncmpayuu.

Kapruna  nuHMA  WMHOYKOMM ~ MAarHATHOTO — MOJSL  TOJOCOBOTO M
MOJIKOBOOOPA3HOT0 TOCTOSIHHBIX MATHUTOB.

Kaptuna 1uHUI MarHUTHOM MHTYKIIMH TOJISL ITTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoselicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

Habmroienue nBU»KeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJI€.

[TpuHIMT NENCTBUSA AIEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTOAIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre MArHUTHOTO NOJIS TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amriepa.

W3yuyenue 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne NEKTpOMAarHUTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHUTHOMN
uaaykuuu. OJIC uHAyKIMU. 3aKOH 3JIEKTPOMAarHWTHOW uWHAyKIuu PDapajes.
Buxpeoe anekrpudeckoe nosie. Toku Pyko.



OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
nozJe.

ITpaBuno Jlenua.

NunyktuBHocTh. KaTymika HMHAYKTUBHOCTH B I1I€NMM TOCTOSIHHOTO TOKA.
Ssnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: WHIYKIIMOHHAS
1eyb, COJICHOM/I, 3allIUTa OT JICKTPU3AIIUM TEJl IPHU JIBUKEHUH B MArHUTHOM I10JI€
3eMJIu.

Hemoncmpayuu.

HaOnroienue siBneHust 31eKTPOMArHUTHOW UHIYKIUU.

UccnenoBanne 3aBucumoctd IJ[C HMHAYKUMH OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

ITpaBuno Jlenua.

[Tanenrie MmarauTa B aJlOMUHUEBOM (MeIHOMN) TpyOe.

SIBneHne caMOUHIAYKIIUH.

UccnenoBanne 3apucumoctd DJIC caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

HccnenoBanue sBICHUS 3JICKTPOMAarHUTHON WHTYKIIHH.

Onpenenenne MHAYKIIUM BUXPEBOTO MArHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIUH.

COopka MoJIenu IEKTPOMArHuTHOTO FeHepaTopa.

Pa3znes 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

KomnebarennHasg cucrema. CBoOOIHEIE KOIcOaHMS.

["apMonunyeckue koneOanuss. KnHemMarnyeckoe M JUHAMUYECKOE OMHMCAHME.
DHepreTuyecKoe OMUCaHUE (3aKOH COXPAaHEHUS MEXAHUYECKOW 3Hepruu). BeiBoa
JTUHAMHYECKOT'0 ONMUCAHUS TAPMOHUYECKHX KOJICOAHHH M3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUS.

AmMmutyaa u ¢aza konedanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN HCXOIHOU
BEJTMYMHBI C aMIUTUTYIaMU KOJIeOaHM €€ CKOPOCTH B YCKOPEHUSI.

Ilepron m yacrora koneOanuit. Ilepwon Manbix CBOOOJTHBIX KOJeOaHUN
MaTeMaTH4ecKoro masiTHuka. llepuon cBOOOAHBIX KoOJIEOAHMM TPY>KUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatonux kKonebanusx. BeiHyxkaeHabe konebanus. Pesonanc.
Pe3onancHass kpuBas. BiusiHMe 3aTyxaHusi Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOJICOQHUSI.



TexHnueckne ycTpoilcTBa M TEXHOJIOTMYECKHE ITPOLIECCHI: METPOHOM, Yachl,
Kauesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0i1e0aTeNbHOrO IBHKECHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIBIX KOJIeOaHWil rpy3a HA HUTU OT
aMILTATYBI.

UccnenoBanne  3aryxaromux KoJieOaHMM W 3aBUCUMOCTH  MEPHOJIA
CBOOOJHBIX KOJEOAHHI OT COMPOTUBIECHHUS.

UccnenoBanne koie0aHWW Tpy3a Ha MACCHUBHOM TMPYXKHHE C IEIbIO
dbopMupoBaHUs MPEACTABICHUN 00 MAeaTbHON MOIETTU PYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU MPU KOJeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXICHHBIX KOJIEOAHUN.

Habmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne mnepuona CBOOOJIHBIX KOJEOAHUM HUTSHOTO U MPYKUHHOTO
MasiITHUKOB.

N3ydeHne 3aKOHOB JIBHKEHUS Tella B X0JI€ KoJIeOaHU Ha YIIPYTOM IO/IBECE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KMHHOM MAasITHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTYXaOMKX KOJIEOaHUN.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. dnekmpomazcHumnsle KoaedaAHUA.

KonebarenpHbiit kKOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeabHOM KoJieOaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIUTY.bI
3apsiia KOHAEHCATOpa C AaMIUIUTYI0M CUJIbI TOKa B KOJIEOATETbHOM KOHTYpE.

3aK0OH COXpaHEHUS YPHEPTUU B UACATHHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaromme AJIEKTPOMArHUTHbBIE KOJieOaHus. BrinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIEOAHUSI.

[lepemenHbiii TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYAHOE W
JNEUCTBYIOIEE 3HAYEHUE CHWJIbI TOKA W HANpsDKEHUs] TPU  pa3inyHOM (opme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHyconanbHbIi NIEPEMEHHBIM TOK. Pe3UCTOp, KOHAEHCATOpP M KaTyIlKa
WHIYKTUBHOCTH B LIENU CHUHYCOMJAIBHOTO IEPEMEHHOIO TOKAa. PEe30HaHC TOKOB.
Pe3onaHc HanpsiKeHUN.

Uneanbusiii  Tpancopmatop. IlpomsBoacTBo, mnepepadya W NOTpeOieHHE
ANEKTPUYECKON JHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU NPOU3BOJACTBE 3eKTpodHepruu. KynbeTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.



TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: AIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh 4aCTOThI CBOOOJAHBIX KOJICOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXaroLUX JIEKTPOMArHUTHBIX KOJIEOAHUN.

Mopens 3JIEKTPOMarHuTHOTO TeHEPATOopa.

BoiHy>X/I€HHbIE CUHYCOUJATbHBIE KOJICOaHUSI.

Pesucrop, karymika MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOTO
TOKA.

Pe3onanc npu 1mocinenoBaTEbHOM COCIMHEHUM PE3UCTOpAa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y cTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcpopmaTopa.

Mopens TMHUYN JIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nadvopamopusvie padomot, nPaAKMUKym.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOrO TOKA Yepe3 IOCIENOBATENbHO COEOUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmtoienue 351eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. llomepeunbie wu
IIPONOJBHBIE BONHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWs W JUIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaKEHHE, NPETIOMJICHHE, UHTEPPEPEeHIUS U
nudpakims.

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

IITymOBOE€ 3arpsi3HEHUE OKPYIKAOLIEN CPEBI.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSl M3JYyUYECHHS AJIEKTPOMATrHUTHBIX BOJIH.
B3anmHas oprieHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa  JJNEKTPOMArHUTHBIX  BOJH:  OTPAXEHHE,  MPEIOMIICHUE,
noJisipu3aIys, nHTepdepeHnus u qudpaKims.

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYKAKOIIEH CpEebl.



TexHuyeckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neus,
yJIBTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTpaHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHUK 3BYKA.

3aBUCUMOCThH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

HaOnronenue oTpakeHust U IpesioMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUuMeHEHHE.

HaOnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUTATYIO0N U
4acTOTOM KOJIeOaHUH.

HccnenoBanne  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpa)KECHHUE,
npesioMJIeHUE, Moaspu3anus, Audpakuus, MHTephepeHIus.

O6Hapy:xeHue uH(PpaKpacHOTO U yIbTPAPUOIETOBOTO UITYUEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopusvie padomot, nPaAKMUKym.

N3ydenne napameTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTRE.

Tema 4. Onmuka.

[IpsiMonuHEHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOM cpene. Jlyu cBera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHusi ceeta. [locTtpoenue n3oOpaxkeHuil B
10cKoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBETA. AOCONIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN MTOKa3aTeNb npesioMieHus. [TocTOsTHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [JIMH BOJH MPU MNEPEXOJE MOHOXPOMATUUECKOrO CBETa
yepes rpaHully pa3zielia IByX ONTUYECKUX CPE.

Xon nmydeit B mpusme. [ucnepcusi cBera. CloxkHBINM cOCTaB 0€JI0ro CBETa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpefenbHbIil yroyl MOJHOTrO BHYTPEHHETO
OTPaKECHUS.

CobOuparomue W pacceuBaromde JUH3BL. ToHKas auH3a. DOKyCcHOe
pacCTOSIHME M OINTHYECKas CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTH (POKYCHOTO
pPacCTOSIHUSI TOHKOM cepudyecKoi JUH3BI OT €€ reOMETPUU U OTHOCHUTEIHHOTO
MOKa3aTeNs MPeIOMIICHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIUYEHHE, 1aBAEMOE JIMH30M.



Xoja Jyya, MPOMIEANIET0 JIMH3Y MOJl MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckord ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
coOMparolUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEpP(EpEeHLHOHHOM
KapTHHE OT JBYX KOT€PEHTHBIX HCTOYHUKOB. Ilpumepsl KilacCMUECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuuonHas pemérka. YcIoBUE HaOMIOIEHUS
IJIaBHBIX ~MAaKCMMyMOB TpH  MAaJE€HUM MOHOXPOMAaTWYECKOro CBE€Ta Ha
TUu(hPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCH: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIM ammapaT, MpPOCBETICHHUE
OIITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHNs CBETA.

HabmtoieHue noaHoro BHyTPEHHETo OTpaskeHusl. MoJiesib CBETOBO/IA.

HccnenoBaHnre XoJa CBETOBBIX IIYYKOB 4YEpe3 IMIOCKOMAPAIIEIbHYIO
IUIACTUHY U MIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUI B JIMH3AX.

Mopnenu MUKpPOCKOIIa, TEJIECKOIA.

Habmronenune natepdepeHnu crera.

HaOmronenne 1BETOB TOHKUX TUIEHOK.

HaOnronenue nudpakiym cBera.

N3yuenue nudpakiinoOHHON PEMIETKY.

Hab6monenune nudpakiimoHHOTO CIIEKTpA.

HaOmronenue aucnepcuu cBera.

HabGnronenue nonasipu3annu CBeTa.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepeHne nokazaress NpeaoMIIEHUs CTEKIA.

UccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHMSL OT BellecTBa (Ha
pUMepe KUJIKUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS paCCEUBAIOIINX JIUH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IUTIOCKOTO 3€pKaJia U JIMH3BI.



[Tomryuenue n300pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CHCTEM.

Hab6monenune nudpakiuu, uHTepdepeHny 1 NoJIspu3aliy CBeTa.

N3yuyeHue nossspu3almy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

Nzyuenne uaTepdepeHIny Ja3epHOoro u3IydeHus Ha IBYX HIEIsX.

HabGmronenue nucnepcum.

HaOmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenue niMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa M3ITy4YEHUS] CBETOIMOMA TPU MOMOIIN AUGPAKIIUOHHOM
PEIIETKH.

Pa3znes 6. OcHOBBI cIeIHAJIBHOM TEOPUH OTHOCHTEIbHOCTH.

I'panunpl  NPUMEHMMOCTHM  KJIAacCMYecKorM  mexanwku.  [locTynarsl
CHEeUaIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpa3zoBanmus  JlopeHia.
VYcnoBue npuyMHHOCTH. (OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe[jIeHHUe
BPEMEHU U COKPAILIEHUE JTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. JHEPIrus
MIOKOSI.

TexHuueckre yCTpOWCTBA M TEXHOJIOTMYECKHWE MPOLECCH: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YaCTHLL.

YyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIe PabOThI, MPAKTUKYM.

Onpenenenne UMNOyJbca MW OSHEPIHMM  PESITUBUCTCKUX 4acTull (MO
(doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTHUIL] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerioBOe u3NydeHue (M3JydeHue aOCOFOTHO YEPHOrO Tela).
3akoH cMmemnieHus: Buna. ['nnoresa [Inanka o kBaHTax.

®oToHBI. DHEPrusl U UMITYJIbC (POTOHA.

®ororddext. Onwitel A. I'. Croneroa. 3akonsl dpoTodpdekra. YpaBHeHnue
OiHmreitHa 1t poroaddexra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenne cBera (B YAaCTHOCTH, [JIaBJIEHHWE CBeTa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0 M aOCOJIOTHO OTpakarollylo moBepXxHOCTh). Ombitel I1. H.
JleOenena.

BousinoBsle cBoricTBa yactuu. Boisusl ae bpoina. JliinHa BosnHe! ae bponns u
pasMepbl 00JacTH JIOKAJIM3alMu JABWXKYILIEHcs vacTuubl. KopmyckymisipHo-
BOJTHOBOU Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka umepenuit B Mukpomupe. COOTHOIICHHS] HEONpeaeIEéHHOCTEN
['eitzenbepra.



TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP,

dboToremMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOAMO/I.

Hemoncmpayuu.
®doTo3(pheKT HAa yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHeIIHETo GhoTodddexTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIICHHUS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTHU.

CreToauo.
Conneunas Gartapes..
Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, RPAKMUKYM.
UccnenoBanue GpoTope3ucropa.
N3mepenune nocrosiuaoi [1manka Ha ocHOBe nccnenoBanus GoTodddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOUO]T OT HAMPSIKEHUS.
Tema 2. Quzuka amoma.
OnbITHl MO HCCIEIOBAHUIO CTpOeHUs aToma. IlnaHerapHas Mojens aToma
Pezepdopna.
[Toctynatel bopa. M3nydenue u norjioimeHnue (GOTOHOB MPHU MEPEX0Jie aToMa
C OZIHOTO YPOBHsI DHEPIUU HA IPYIrOi.
Bunp! ciektpoB. ClieKTp YpOBHEM S3HEPTUH ATOMA BOJOPOAA.
CnoHTaHHOE M BBIHYXKJICHHOE U3JydyeHue cBerta. Jlazep.
TexHuueckue yCTpPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHl: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Hemoncmpayuu.
Mopens onbita Pezepdopna.
HaGmronenne nuHeaThIX CIIEKTPOB.
YCTpONCTBO 1 IENCTBUE CUETUYNKA HOHU3UPYIOIINX YACTHUILI.
OmnpeneneHue JUIMHBI BOJIHBI JTa3€PHOTO U3TyUYECHHUS.
Yuenuueckuit sxkcnepumenm, nabopamopmsie pabomuol, RPAKMUKYM.
HabOmronenne nuHe9aToro crekTpa.

HccnenoBanue CiekTpa pa3peKE€HHOIO aTOMAPHOTO BOAOPOJA U U3MEPEHUE
noctosinHoi Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 1EMEHMAPHLIX YACHUY,.

Hyxnonnas moxens sinpa ['eitzenOepra—MBanenko. 3apsin sapa. MaccoBoe
yucio sapa. U30Tomnsl.

PanunoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnaz. ['amma-nu3nydeHue.



3aKkoH pPaJAMOAKTUBHOrO pacnaga. PaanoakTHBHBIE H30TONBI B MPHUPOJE.
CBoiICTBa MOHU3UPYIOUIETO H3IYy4YeHHs. BiusHHE paJvOaKTUBHOCTA HA JKHUBBIC
opranu3mMbl. EcrecTBeHHbI POH n3nydenus. Jozumerpus.

DHeprus CBsI3U HyKJIOHOB B sifjpe. S nepHbie cuibl. [ledekTt maccsl sapa.

Anepubie peakiuu. [lenenne u cuntes snep. SAnepasie peaktopsl. [Ipodaemsr
YIPaBIsIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTUYECKUE aCIEKThl pPa3BUTHUS
SAIEPHOUN YHEPIETUKMU.

Mertonap! perucTpanyy U HCCIIEIOBAHNS JIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBHUS. bapuoHBI, ME30HBI U JIENTOHBIL.
[IpencraBnenne o CtangapTHOUN Monenu. KBapk-rimtooHHast MOJIENb aIpOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Moaenu. TéMHas matepus U TEMHas
DHEPIHUS.

EnuHCcTBO puznueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpoMCTBAa U TEXHOJIOTUYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHasl TOMOrpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopusvie padomot, nPaAKMUKym.

HccnenoBanne TpekoB 4acTuIl (110 TOTOBBIM (hoTorpadusim).

HccnenoBanrie paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yuyenue norioueHus 0eTa-4acTull aTlOMUHHEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIanHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMHuH. [IprMEHUMOCTh 3aKOHOB (U3UKK IS OOBSCHEHHUS IPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

MeTonbl  aCTpOHOMHUYECKUX HccieqoBaHUl. (COBpEMEHHBIE OINTHYECKHE
TEJIECKOIBI, PAANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBUKEHHUE.

Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. McTounnk sHepruu ConHua v 3BE31.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTHUKHU. /[narpamMmma «CreKTpanbHbIN K1acc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3X IJIaBHOM IOCIJIEIOBATEIBHOCTH. BHyTpEeHHEE CTpOEHHE
3B€31. COBpEMEHHBIE MPEACTABIECHUS O MPOUCXOXKICHUH U 3Bosironuu ConHua u
3BE311. DTanbl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama ['amaktuka. [lomoxenne m nemwxenne ConHua B
lNanaktuke. Tunel ramaktuk. Paguoranmaktuku u kBa3zapbl. YEpHbIE IBIPBI B sIpax
raJaKTUK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa606ma. Pazoeranne rajgakTuk.
Teopus bosbioro B3peiBa. PeIMkTOBOE M3ITyUeHUE.

MacirtabHas ctpykrypa Beenennoil. MetarainakTuka.

Hepeménnble npo0iemMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpeIeTICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3Hss CEBEpHOro IMOJYWIAPHUS U SPKHUE
3BE3/BI.

HaGmiogenuss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaAKTUKYM.

Crioco0b1 m3Mepenns (PU3NYECKUX BEIUYHMH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MUYECKUX BEIUYHH.
OneHka rpaHul NOTPEITHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3NYecKuX BEIMYMH, MPOBEPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKHX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYMY).

Oo6o01maromiee NOBTOPEHUE.

OO6o00meHne U cucTemMaTu3alus CoJep KaHus pa3fieloB Kypca «MexaHukay,
«MonexynsipHas pu3uKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIHEHUAIBHOW TEOPUUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnkay, « DIEMEHTHI ACTPOHOMHH B aCTPOPUZUKNY.

Ponb Qu3ukm U acTpOHOMHMM B SKOHOMUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU cepax NesTeIbHOCTH YellOBeKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpPA, 3HAUEHUE OMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIbHOH H  MPOTHOCTHYECKOW  (DYyHKIIHIA
busnyeckoil Teopuu, poiib GU3NUECKOM TeOprur B (POPMUPOBAHUH MTPEACTABICHUM
0 (u3nyYecKol KapTUHE MHPA, MECTO (PU3UUYECKON KapTUHBI MUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MesknpeaMeTHbIe CBS3H.

N3yuenune kypca ¢usuku yriayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUuKH, OUOJIOTUM, XUMHUH, T€Orpauu U TEXHOJIOTHUHU.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: ABICHUE, HAay4yHbIA (DaKT, rurnotesa, (u3MUecKas BETUYMHA, 3aKOH,



Teopusi, HAONIOJCHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOBast 1a00paTopHsl.

Mamemamuka: pelieHUE CUCTEMbl YypaBHEHUN. TpPUTOHOMETpHUUECKHE
(YHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKUHMH HA OCHU KOOPIMHAT, CI0KEHUE BEKTOPOB.
[IpousBoanHbie 37eMeHTapHBIX GYyHKUUNA. [Ipu3Haku 1OMOOHMS TPEYrOJHHUKOB,
onpeesieHne oAU TUIOCKUX GUryp u oobEmMa Ted.

buonozua: >nekrpuyeckue SBICHUS B KUBOM MPUPOJE, KOJeOaTelbHbIE
JBI)KEHUSI B JKUBOW MPHUPOJE, HKOJOTMUECKUE PHUCKU TMpPU MPOU3BOACTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  Cpejpbl,
yIBTpPa3BYKOBas JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUS B KUBOU
MIPUPOJIE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJI, KpUCTAIINYECKAsi CTPYKTypa TBEPIbIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOW PEIETKH, CIEKTPAIbHBIN
aHaJu3.

T'eocpaghusn: wmarHuTHBIE T1ONIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYII,
dboToCchEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocusn: TpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, SJEKTPOMArHUTOB,
AIEKTPOABUTATENL SIKOOU, TeHepaTop MEPEeMEHHOTO TOKAa, WHAYKI[MOHHAs TeYb,
JUHUU 3JIEKTpoInepeaad, 3JIeKTPOABUraTeb, paaap, paAuONPUEMHUK, TEIECBU30D,
anTeHHa, Ttenedon, CBU-meusb, ynbTpa3ByKOBas JHATHOCTUKA B TEXHUKE,
MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes, CIyTHUKOBBIE
NPUEMHHKY, sJIepHAst SHEPreTHKa U YKOJIOTHYECKUE aCIIeKThl €€ pa3BUTHUSI.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIbTATEI

JIMUHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Yy4yeOHOro mnpeamera «Duszmka»
JOJKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaOIIMUXCsl PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACHIMPEHHE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaau3allii OCHOBHBIX HAIPaBJICHUU
BOCHUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3UIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYETIOBEYECKUX TYMAHUCTHYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIbHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLUAIBHBIMU  HWHCTUTYTAaMH B
COOTBETCTBHH C UX QYHKIUSIMHU 1 HA3HAUCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESTEIBHOCTH.

NAaTPUOTHYECKOI0 BOCITUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOU HUJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K IOCYyAAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

e CIIOCOOHOCTBH OIEHWBATH CUTYAllMI0O U MPUHUMAaTh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSTEIBHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy AyIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIICHWE K MHPY, BKIIOYAg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKE.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K PAa3INYHbIM chepaMm npodeccuoHaTbHON NeATeTbHOCTH, B TOM
YuClie CBSI3aHHBIM C (QU3UKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peaarn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha TMPOTSKEHUU BCEH KU3HU.

IKOJJOIr'H4Y€CKOIro BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00AIBHOTO
XapakTepa SIKOJOTUIECKUX MPOOIIeM;

TUTAHUPOBAHWE W OCYIIECTBJIICHHWE JCHCTBHIA B OKpY)KalOIIeH cpene Ha
OCHOBE 3HaHUS IIEJICH YCTOMYMBOTO Pa3BUTHUS YCIIOBEUESCTBA;

pacIIMpeHNUe OMBITa ACATEIHHOCTH SKOJOTHYCCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAYYHOW MESITENIbHOCTH, TOTOBHOCTh B IIPOIIECCE
U3y4deHus: (PU3MKU OCYIIECTBISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JeATEebHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
Ba3zoBble JJoruuyeckue JelicTBUA:

CaMOCTOATENBHO  (OopMyNIHpOBaTh M aKTyalM3UpoBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIBbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JOOCTHKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTA M MPOTHUBOPEUMS B PaCcCMaTPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCSI
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yJbTAaTOB LIENISIM, OLIECHUBATH PUCKU ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PELICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMHU MOHATUSMU U METOJIAMU
¢bu3nYecKoil HayKH;



BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOCKTHOM
NEATeTbHOCTU B 00J1acTH (PU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY IIOMCKY METOJIOB peIIeHHus 3aj1ad (pu3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METOJ/IOB IMO3HAHUS,

BJIAJICTh BHJAMHU JESITEILHOCTH MO TMOJYYCHHI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTaluy, IPeoOpa30oBaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE€3y €€ pElIeHHUs, HaxXOAUTh AapPryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3aaBaTh MApaMETPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMIOJYYEHHBIE B XOJI€ pPEIICHUS 3aJaud PE3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIJIOBHSIX;

CTaBUTh U (POPMYJIHMPOBAaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPU U3YUYSHUH (PU3HKH,

JaBaTh OLICHKY HOBBIM CHUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHHUS TO0 (QU3NKEe B MPAKTUYECKYIO O00JacCTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJEH, IIPEIJIaraTb OPUTMHAIBHBIE TTOJIXO0Abl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanueii:

BJIa/IETh HABbIKAMU TOJyueHUs MHPopManuu (U3NYECKOTO COACpPKaHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBIATH IOUCK,
aHalM3, CHUCTEMATU3AlMI0 M WHTEPHpPETalni0 HH(POpMALMU Ppa3IuYHBIX
BUJIOB U ()OPM TPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpeICTBa HH(OPMALMOHHBIX ¥ KOMMYHMKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TPEOOBAHUI SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpPKaHUA B PazIWyHbIX (opmarax c
y4€TOM Ha3HayeHus UHGPOpMalMu M UEJNEBOM ayAUTOPUH, BBIOMpas
ONTUMAaIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3AIIH.

KoMmyHukaTHBHbBIE YHMBepPCcaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Yypokax GU3HNKA U BO BHEYPOUYHOU
NESATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii M CMAr4arhb
KOH(DJIUKTBHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUYaIbHON paOOThI;

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JACUCTBUN C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeSATEIbHOCTH, OpPraHUW30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacnpeiessiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJAJla U Ka)XJOr0 y4aCTHHKA KOMaHJIbl B
o0l pe3ysbTatr o pa3pabOTaHHBIM KPUTEPHUIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HAECH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJIATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO M BOOOpakeHue,  ObITh
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOATEJIHO ~ OCYILECTBIIATh IIO3HABATENIBHYIO  JEATEIbHOCTh B
obnmacTu (U3MKK W aCTPOHOMHH, BBISIBISATH NPOOJIEMBI, CTaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 334U,

CaMOCTOATEIBHO COCTaBJIATH MJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKOH paldoThl C YYETOM HMMEIOIIMXCSA
PECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MPEAOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclMpATh paMKH  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JieaTh OCO3HAHHBIA BHIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00J1acTU
(GU3UKK, TIOCTOSHHO TOBBIIIATh CBOW 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBEI B JICSATECILHOCTbD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMM [I03HABATEJIIbHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIECTBUM U MBICIUTEIbHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MpUEMBI pediIeKCUU I OIEHKH CHUTyallud, BhIOOpa
BEPHOTO PELICHMUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTbl JIPYTMX IPU aHAIU3€ PEe3yIbTaTOB
JEATEIBbHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTHX MpPU aHAIW3€ PE3YJbTaTOB
JEeSITeIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OIITUOKH.

B mpomecce mOCTHXEHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI 10
busuke JUIsI  YpOBHSA CpeaHero oOmero oOpa3oBaHus Yy 00yYaromuxcs

COBEpPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEIUICKT, IPeIIOoJIar afoIIHNA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWsS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOM
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJIEHHUE, CIOCOOHOCTHh aJanTUPOBATHCA K
HYMOIIMOHAIILHBIM WU3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKECHUIO LIEIU
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

AOMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh IMOHMMATh  AMOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 MpPH OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTpamMBaTh
OTHOUIIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSABISATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

[MPEIMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 11 Knacce mpenMeTHbIE pe3yJbTaThl Ha yTrIyOIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

NOHUMAaTh pPOJb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJIb AaCTPOHOMHUHU B
IIPAKTUYECKOM  JIEATEIIbHOCTH YEJIOBEKa W JaJbHEHIIEM HAay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEIBPHON M TMPOTHOCTUYECKON (PYHKUMU (PU3UUECKON TEOpUH —
ANEKTPOJAUHAMUKH, CIIEHHAIIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, poap (HU3NUECKON TeopuH B (POPMUPOBAHUHU NPEICTABICHUN O
(bu3nUecKoil KapTUHE MHUPaA, MECTO (PU3HUECKOM KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojenell (u3nueckux Tten u
IPOLECCOB  (SBJICHUM): OJHOPOAHOE DIIEKTPUYECKOE U  OAHOPOJHOE
MarHuTHOE MOJIs, TApPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUUECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHHK, TAPMOHUYECKUE BOJHBI, WJ€ATbHBIN
KoJie0aTeNIbHbIN KOHTYp, TOHKasl TUH3a, MOJIEe aToMa, aTOMHOTO siipa U
KBaHTOBOW MOJIEJIM CBETA,

paziuyath yCJOBHUSl (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (U3UYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMHA XapakTep (pyHIaMEHTalIbHBIX 3aKOHOB U
OrpaHUYEHHOCTH HCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH IJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHUSI U 3aKOHBl DJEKTPOJAMHAMHUKUA U
CHEUAIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsaa, cuna Awmnepa, cuina JlopeHua, 3akoH
NEKTPOMAarHUTHOM  MHAYKuuu, ImpaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOM Ienu CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHELHUAJIbHOW  TEOpHH
OTHOCHUTEJILHOCTH DUHIITEITHA);

aHaJIM3UPOBaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOIB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODWHIITEHHaA  1JId
¢doTodpdexra, mnepBbli U BTOpoM moctynarsl bopa, mnpuHOUN
COOTHOIIICHHsI HeompeaenéHnocTeil [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MacCOBOT'O YMCEN U DHEPIHMH B SJAEPHBIX PEAKLUMIX, 3aKOH
PaIMOaKTUBHOTO paciiajia);

ONMKCHIBATh (PU3UYECKUE TPOLECCHl U SBJICHUS, HCIOJIb3Ys BEJIMYMHBIL:
HaIPSHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATHYECKOIO
IIOJII, PAa3HOCTh IOTEHLUHAJIOB, AJIEKTPOABIKYINAs CWIA, WHIYKIHS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cuja AMIepa, UHAYKTHBHOCTD,



ANEKTPOABMKYIIAS CUJla CAMOMHAYKIWH, SHEPrusi MArHUTHOIO OIS
MPOBOJTHUKA C TOKOM, PEISTUBUCTCKUN HMIYJbC, TOJHAS JSHEPrus,
DHEPrusl TMOKOS CBOOOJHOM YACTHIBI, DHEPIHs M HUMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO U 3aps]l A7ipa, SHEPTUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUIA:
ANEKTPOMArHUTHAsI MHIYKIMS, CAMOUHAYKIIUS, PE€30HAHC, MHTepdepeHIIns
BOJH, Audpakius, JUCIIEpCUs, IIOJHOE BHYTPEHHEE OTpa)xKeHue,
dbortoanektpuueckuit 3¢dext (dhoroaddexr), anpda- u Oera-pacnabl
anep, raMMa-usiydeHue saep, (GU3M4ecKue NPHUHIMIBI CHEKTPATHHOTO
aHanu3a u padoThl Ja3epa;

OMPENEATh HAMpaBJICHUE HMHAYKIMM MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CuJibl AMrnepa u cuiibl Jlopenna;

CTpOUTH M300pakKeHUe, CO37aBAEMOE TIJIOCKUM 3€PKaIOM, TOHKOW JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTePUCTUKHU;

MIPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKHE TOHATHS, TCOPUH U
3aKOHBI JJI1 aHaluM3a ¢ OOBsACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOIAIIUX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEKraJlaKTHUYECKOMN
cpelie; IBUKEHUs HeOECHBIX TeJ, BOIIONNU 3BE3 U BeeneHHoi;
MPOBOAUTL HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3WYECKUX BEJIUYHUH C
WCIOJB30BaHUEM TMPSMBIX HW3MEPEHUN, MPU HATOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCHMOCTHU
bu3nUeckux BeIMYMH B BHAE TpadUKoB C YYETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpPEeHMM, JieJlaThb  BBIBOJABI IO  pe3ysibTaTaM
UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBbIC H3MEPECHHS (U3MUECKUX BEJIMYMH, MPU ITOM
BBIOMpATh ONTUMAJIHBIA METOJ] U3MEPEHHs, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOAUTE OMBITHI MO MPOBEPKE MPEHJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYeHHbIE Pe3yibTaThl U J€NaTh BBIBOJ O CTaTyce MPeIIOKEHHOM
TUTIOTE3HI;

OMUCHIBATh METO/IbI MOJIyYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOro1aTh TpaBmiIa 0€30MacHOTO TPy/a IMPH MPOBEJACHUU MCCIIETIOBAHUN
B paMKax yd4eOHOTO DOKCHEpPUMEHTa, MpakTUKymMa U  Y4eOHO-
HCCJIE0BATEIIbCKOM M IIPOCKTHOM JEATEIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOUCTB U 1a00OpaTOPHOro 000PYAOBAHMS;

peuiaTte pacyETHBIE 3a4ayd C SBHO 3aJaHHOM W HEABHO 3aJlaHHOU
¢bu3nUecKoil MOJeNbl0: HAa OCHOBAaHMM aHalu3a YCJIOBHUS BBIOMPATH
¢uznyeckrue MojeNd, OTBEYarolue TpeOOBaHUSAM 3ajlaud, MPUMEHSTh



(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IIPM  WCIIOJIB30BAaHWM MaTEMaTH4YECKUX METOJOB pELICHHsS  3aj]ad,
MPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIIMXCS JAHHBIX, AaHAJIM3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM MOJYyYEHHBIX
pE3yNbTaTOB;

pelaTh KayeCTBEHHbBIC 3a/Jauyd, TPeOyIoUlMe NPUMEHEHHs] 3HAHUW U3
pa3HbIX pa3JenoB Kypca (pU3MKH, a TaKKe MHTErPALMK 3HAHUN U3 JPYruxX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTMYECKYIO
LEMOYKY PacCyKJIEHU ¢ OMIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

IPUBOJUTH TMPUMEPBl BKJIAJa POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JESITEIbHOCTH 4YEJIOBEKAa, CBS3aHHOM ¢ (PU3MUECKUMHU NpOLECcCCaMH, C
MO3UITUHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaAILHOM
MPUPOAOINOIb30BAHUH, @ TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHXKEHHIM
HAyKd W TEXHOJOTMH i1 JaJdbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
0O0IIIeCTBA;

MPUMEHSATh pa3IuyHble CrocoObl paboThl ¢ MHpOpMALMEH (PU3NUECKOro
COJIEp)KaHUSI C HCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIIMOHHBIE
TEXHOJOTMM Uil TIOUCKA, NepepalOTKU U TPEAbsBICHUA Y4YEOHOH H
HAy4YHO-TOMYJISIPHONU MH(GOPMAINK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(poOpMaUK, MOJTYYEHHON U3 Pa3IUYHbIX HCTOYHHMKOB, KPHUTHYECKH
aHaIM3UpOBaTh  MOJy4yaeMylo  HMH(OpMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK W HAa OCHOBE
aHanM3a UICTOYHUKA UHPOpMALIUK;

MPOSIBIISTH OpraHu3alMOHHBIE U N03HABATEJIbHBIC yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUW B Ipolecce
BBITOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIEA0BATEILCKUX padoT;

paboTaTh B TpyNIE€ C HCIOJIHEHUEM pPAa3IUYHbIX COLMAIBHBIX pOJeH,
IUIAaHUPOBATH PAOOTy IPyNIbl, PALIMOHAIBLHO PACIPEAETATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO M3
YYaCTHUKOB T'PYIIIbI B pELIEHUE paCCMATPUBAEMO MTPOOIEMBI;



e TMPOSBIATH MOTHUBAIUIO K Oyaymien mpodeccuoHaIbHON MeATeIbHOCTH 10
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3nen 1. JIEKTPOJANHAMUKA
bu6nunoreka [JOK
I MarsmrHoe noste 14 https://m.eds00.ru/39859¢f1
Bbubnuoreka [JOK
12 JICKTPOMATHHTHAS HHAYKINA 13 I https://m.edso00.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubnuoreka [JOK
2.1 Mexanureciue konebanus 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [{OK
2.2 DneKTpOMarHuTHbIE KOJeOaHUs 15 https://m.edsoo.ru/39859¢f1
)3 MexaHu4ecKue 1 AIEKTPOMArHUTHBIE 10 bubnmoreka [JOK
' BOJIHBI https://m.edso00.1ru/39859¢f1
Bbubnuoreka [JOK
24 Omrmika 25 ! https://m.edso0.ru/39859¢f1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

bubnuoreka [JOK
https://m.edso00.ru/39859¢f1




Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 KopmyckynsipHO-BOJIHOBOM yannu3m 15 https://m.edso00.ru/39859¢f1
bu6mmorexa [IOK
4.2 Pusiica aroma > https://m.edso0.ru/39859ef1
43 ®u3nka aTOMHOTIO s/1pa ¥ 3JIEMEHTAPHBIX 5 bubnuoreka [JOK
’ YaCTHIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3ZNKHU

Bbu6nuoreka [JOK
5.1 DNeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo0.ru/39859¢f1
Hroro no pazgeny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
. bubmuoreka [JOK
6.1 PuHICCKHH IPAKTHKYM 16 16 https://m.edso0.ru/39859¢f1
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cucrematusanus 1 0000IIeHIE
71 IIPEAMETHOTO COAEPKAHMS U OIbITA 15 bubaunoreka LIOK
' NesITeIbHOCTH, TPUOOPETEHHOTO IPU https://m.edsoo.ru/39859¢f1
n3yudeHuu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOE Bpems 10 bubmuoreka [JOK




https://m.eds00.ru/39859¢f1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

170

16




INOYPOYHOE IINTAHUPOBAHMUE

11 KIIACC
Kosan4yecTBo yacos DJIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoxka Konrpoiabusie | IIpakTnuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
B3anmoneicTBre NOCTOSIHHBIX
1 MAarHUTOB ¥ TPOBOJAHUKOB C TOKOM 1 bubmmorera [JOK
pOBOA ) https://m.eds00.ru/487a8593
MarunutHoe nosue. ['unoreza Ammnepa
BexTtop MarHuTHOM MHAYKIKH.
2 ITpun pI/IH CyIEepro3u HZ MAarHUTHBIX 1 bubmorexa [TOK
P ULI ynep H . https://m.edsoo.ru/4clabecb
nosiei. JInHuKM MarHUTHOM MHAYKIIMU
3 MarnuTHO€ 1noJje NpOBOJHUKA C 1 bu6mumoreka IIOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, e€ HanpaBJIeHUE U 1 bubnuorexa [JOK
MOJYyJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pewenne 3ana 1
HICHHC Sanat https://m.edsoo.ru/a37a0c21
6 [IpumeneHune 3akoHa Amrepa. | bubnuorexa [JOK
DIEeKTPOU3MEpPUTEIbHBIC PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBiieHUE U
7 MOAYJb. JIBUKEHUE 3apsSKEHHOM | bubmmoreka [JOK
YaCTULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubmuoreka [JOK
8 Pemenne 3ana 1
HHCHAE 3aAaT https://m.edsoo.ru/504e98c7
9 Pa6ota cwiet Jlopenna 1 bubnuorexa [JOK




https://m.edsoo.ru/d518bedb

bu6mmoreka [{JOK

10 Pemenne sanas https://m.eds00.ru/93617bd9
MarauTHOE I0JI€ B BEIISCTBE.
11 deppomarseTuky, mapa- u bubmmorexa TIOK
PP - 1ap https://m.eds00.ru/30f9608
TMaMarHeTHKH
OcCHOBHEBIE CBOMCTBA
12 dbeppomarnerukoB. [Ipumenenne brbmorexa [TOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenue 3amad mo reme "MarauTHOE bubmuoreka [JOK
mose" https://m.edso00.ru/5b55¢307
14 Pemenue 3amgad mo reme "MarautHoe bubmuorexa [JOK
mose" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIIEKTPOMArHUTHOU
15 uHAyKOuu. I1oTok BekTopa MarHuTHOU bubmmorexa TIOK
JLYKIHHI. p https://m.edsoo.ru/b3efalcl
WHIYKIUN
but6mmoreka [JOK
16
IIC nunyKum https://m.edsoo.ru/48150bd8&
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUU bu6nuoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK
18 B .
XO/IHas1 KOMILICKCHAs paboTa https://m.edsoo.ru/15abe140
19 Buxpesoe anekrpuueckoe noie. Toku bu6nuorexa IIOK
dyko https://m.edsoo.ru/4dfda618
20 OJIC MHIYKIMU B IBUKYIIMXCS bu6mmoreka [{OK
MPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
bub OK
21 Pemenue 3anau. [Ipasuio Jlenna nommotexa L

https://m.edsoo.ru/bbc22726




NunyktuBHOCTh. Karyika

bu6mmoreka [{OK

22
MHAYKTHBHOCTH B LCTH TIOCTOAHHOTO https://m.edsoo.ru/621eae9d
TOKa
” Asnenue camounaykiuu. IC but6moreka [JOK
CaMOWHIYKIINHA https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU € bu6mmoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [JOK
25 Pemenue 3ama
THCHUC 33141 https://m.edsoo.ru/88{69d2b
26 O00011IeH1E U CUCTEMATHU3ALUS EgGHHOTeKa HOK
4 " n _p
3HaHUH M0 TeMe " DIEeKTPOIMHAMHUKA <-//m.edsoo.ru/ 76484025
7 [IpoBepounas padota mo Teme bubnuorexa [JOK
"DnexkrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Komnebarennuas cucrema. CBoOOIHEIE
28 koneOaunust. 'apmonnueckue bubmmorexa OK
-1 ap https://m.edsoo.ru/7c1db385
KoJebanus
29 KunemaTtndeckoe n TMHAMHAYECKOE bubmuoreka [JOK
OITHCaHHE KOJeOaTeIbHbIX IBIKEHUN https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBos
MUHAMHYECKOr'0 OIIUCAHUS
30 TapMOHHYECKUX KOJICOaHUN U3 UX bubmorexa HOK
p https://m.edsoo.ru/e3¢99692
SHEPTreTUYECKOr0 U KHHEMAaTUYECKOTO
OITHMCAHUSI
bu6mmorexa [JOK
31 A a aza kojebaHuii
MILIMTYAA U KOJICOAMHH https://m.edsoo.ru/7a0c439a
32 [lepuon u yactoTa KoeOaHUH. bub6muorexa LIOK

[Tepuoa ManbIx cCBOOOIHBIX

https://m.edso0.ru/e0399319




KOJIeOaHNIl MaTEMaTHYECKOT'O
MasTHUKA. [leproa cBOOOTHBIX
KoJIe0aHUH TPY>KMHHOTO MasiTHHKA

1 3aTyxaromue KojieOaHusl. but6moreka [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6moreka [JOK
34 A o
BTOKOICOAHHA https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Ypok-koHpepenus "MexaHn4YecKre
36 K0J€0aHNs B MY3bIKAJILHBIX bubmmorexa TIOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0001IeHrEe ¥ cUCTEMAaTU3aIUI
37 3HaHUH 110 TeMe "MexaHndecKkue bubmmorexa TIOK
" https://m.edsoo.ru/eb84182f
Kosebauus
18 DneKTpOMarHuTHbIE KOJIeOaHusl. bu6mmoreka [JOK
KonebatenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMILIUTYIBI
39 3a I; z KOHJEHCATOpa C aMILIUT oyﬁ bubmmorexa IIOK
Pl A P ya https://m.edsoo.ru/09319af1
CHUJIBI TOKa B KOJIEOATEIbHOM KOHTYpPE
40 3aKOH COXpaHEHUsl YHEPTUHU B bu6muoreka [IOK
U/1€aJIbHOM K0J1€0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromye dIEKTPOMarHUTHEIE
41 KOH}e]6aHI/I$I Brma )Kp €HHBIE bubmmorexa TIOK
' YA https://m.eds00.1ru/5¢668619
ANEKTPOMArHUTHBIC KOIEOaHUs
42 [Tepemennsiii Tok. Pe3uctop u bubmuorexa [JOK
KOHJICHCATOP B LIENH MEPEMEHHOT0 http




TOKa

s://m.eds00.ru/84836152

KaTYIHKa HHIAYKTHBHOCTHU B LCTIN

bu6mmoreka [JOK

43
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa ISt 3IeKTPUYECKON LeNn bu6nuoreka [IOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKA.
45 AMIIIMTYOHOE U NEUCTBYIOIIEE Bubmaorexa LOK
YA A yrom https://m.edsoo.ru/lcac6cdc
3HAUYE€HHUE CUJIbI TOKA U HATIPSIKEHUS
46 Pe3oHaHC B 31eKTpUUECKON LIEHU Bubmaorexa LIOK
p H https://m.edsoo.ru/087506df
bu6mmoreka [JOK
47 P
CHICHHE 3alad https://m.edsoo.ru/al6836a4
Wneanpueiif Tpancdopmatop.
48 IIpousso CTBE He(be paqa I/Ip Bubmzorexa LIOK
P s - Tepelt . https://m.edsoo.ru/f97418ae
noTpedIeHUE NEKTPHUUSCKON IHEPTUH
DKOJIOTUUECKUE PUCKU TIPH
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JIBLTYpa I/ICHOJ‘IBBO]faHI/Iﬂp Bubmaorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTIUH B TOBCEAHEBHOM
JKU3HU
bubmuoreka [JOK
50 Pemenue 3amau
A https://m.edsoo.ru/ee6677ed
bu6moreka [JOK
51 Pemntenue 3ana
teH At https://m.edsoo.ru/7cab591{8
O00011IeHIE U CUCTEMATU3ALHS
52 3HAHUH 110 TeMe "DIEKTPOMArHUTHEIE Bubmzorexa LIOK
" P https://m.edsoo.ru/401024a9
KOJIeOaHus
53 MexaHU4eCKUE BOJIHBI. bubmuorexa [JOK




XapakTepUCTUKU MEXaHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f

54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa [IOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK

55 3Byk. X

BYK. AAPAKTCPHCTHIH 3BYKa https://m.edsoo.ru/138b6f09
56 Wndpas3syk u ynprpassyk. lllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPY KArOIEH CpeJibl https://m.edso0.ru/7380038f
bu6mmoreka [IOK

57 P

ClHICHAC sa/ad https://m.edsoo.ru/cfd918bf

58 DJIEKTPOMArHUTHHIE BOJIHBI. bubnuorexa [JOK

N3nydenne 31eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
DHeprus IeKTPOMarHuTHBIX BOJIH. bubnuoreka LIOK
59 .
CBoiicTBa 3J1IeKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 3neKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 31eKTPOMarHUTHBIX bubmmorera I[JOK
P p https://m.edsoo.ru/49be1f9¢
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBI paTuOCBs3U U
61 TeJieBUieHUsI. Painoiokanusi. bubmuorexa [JOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.edsoo.ru/996f118
OKpY>Karolleu cpebl
2 ITpoBepounas paboTa 1o Teme bu6nuorexa IIOK
"Konebanus u BoTHBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH MPSMOJIMHEMHOTO bubnuotexa [JOK
pacrpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npruMeHEeHHE
64 3aKOHA MPSIMOJIMHEHHOTO bubmmorexa [OK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHEeHus CBETa
65 OTtpaxenune cBeta. [Lmockoe 3epkaio. bubnuorexa [JOK




Cdepuueckoe 3epkayio

https://m.edsoo.ru/a005d2bb

[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MTOKA3aTEelIb
npenomienusd. [loHoe BHYTpeHHEE
otpaxeHue. [IpenenbHbIi yroiu

bu6moreka [JOK

66
IOJITHOI'O BHYTPEHHETO OTPAKEHUS. https://m.edsoo.ru/bc2e55¢cd
Pemenue 3aga4 Ha npruMeHEeHE
3aKOHOB OTPAXKEHUS U TIPEIIOMIICHUS
cBeTa
67 [IpoMexyTouHas KOMIUIEKCHAas! bubnuorexa LIOK
pabora. https://m.edsoo.ru/49d830a9
Xon mydeil B npuzMe. ucnepcus
Y pu a P bubmuorexa [JOK
68 cBeta. CI0KHEIA cOcTaB O€JIoro CBeTa.
https://m.edsoo.ru/d8elc3be
IIBet
69 JInn3zel. DOKyCHOE PaCCTOSHUE U E;I&IHOTCM HOK
atip
OTTHHCCKA CILIA JIHIBT s://m.eds00.ru/60441359
70 [TocTpoenue n3obpaxeHuii B IMH3aX U bu6mmoreka [{JOK
HX CHCTEeMaXx. YBEIHUYCHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha moctpoeHue
71 H300paKeHNH, TOJIYYaEMBIX C bubmmorexa HOK
P > 1Oy https:/m.eds00.ru/5a868£09
IIOMOILBIO JTUH3
72 I';ma3 kak onTu4ueckas cucTeMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. ITpenensr
73 OPUMCHUMOCTH FG(I))MGT MYIECKOH bubmorexa HOK
p p https://m.edsoo.ru/cd174al0
OIITHKHU
74 CKopoCTh CBETa U METO/IbI €€ bu6mmoreka [JOK




A3MEPEHHS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75 Jlucniepeus caeta https://m.edsoo.ru/lel6ccbe
bu6mmoreka [IOK
76 Mnrepdepenmus ceera https://m.edsoo.ru/5fc0c638
KorepeHTHble HICTOUHUKH. Y CIIOBUS
77 HaAOIIOEHUS MAKCUMYMOB U bubmmorexa TIOK
A y https://m.edsoo.ru/c6416d48
MHHUMYMOB
bu6mmoreka [IOK
78 Pemenne sanas https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
7 Ipumencnue nHTephepenimn https://m.edsoo.ru/668edbc8
bubmuoreka [JOK
80 Jindpaxuus ceeta https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue bu6nuorexa IIOK
HAOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edso0o0.ru/f998d964
but6mmoreka [JOK
82 Pemenne sanas https://m.edsoo.ru/d58c411a
23 ITonepe4HOCTH CBETOBBIX BOJIH. bu6nuoreka IIOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Pemenne sanas https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBJIECHUS B IIPUPOJIE bubmmorexa IIOK
PHpOAL https://m.edsoo.ru/0b36363d
26 O06001IeHNE U CUCTEMATU3ALIHS bubmuorexa [JOK
3HaHu# 1o Teme "Onruka" https://m.edsoo.ru/8a14748b
%7 [IpoBepounas pabota mo Teme bu6mumoreka IIOK

«OnTuka»

https://m.edsoo.ru/82315dd4




['panu1Bl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. 3aKOHEI

bu6mmoreka [JOK

88
JJIEKTPOAVHAMUKU U TIPUHLIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEITLHOCTH

29 [Toctynatsl ciennaabHONU TEOPUU bubnuoreka LIOK
OTHOCUTEJIbHOCTHU https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOM
unrepsai. [Ipeobpazosanus Jlopenna.

90 VYcnoBue NpUYMHHOCTH. bu6mmoreka [JOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpEMEHH B COKpaIlleHne
JUTAHBI

01 DHeprusi U UMIYJIbC PEISATUBUCTCKOM bu6mmoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBsi3b Macchl ¢ SHEPrUen u

92 HUMITYJIbCOM PEJISTUBUCTCKON YaCTHUIIbI bubmorexa TIOK

y P Hbt- https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBeCHOE TemI0BOE U3TyUEeHUE bubmorexa [TOK
y https://m.edsoo.ru/f54035a5
bu6moreka [JOK
94 3akoH cMmelie Buna
f CMEHEHIEt DU https://m.edsoo.ru/1c5ff752

95 I'unote3a M. Ilinanka o KBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6mmoreka [JOK

96 DHeprus u ¢ hoToHa

P HMITYTEC OTOR https://m.edsoo.ru/7fb307ec

97 ®otordpdext. OnbiTer A. T bubnuorexa LIOK
CroneroBa. 3akoHbl hoToddherTa https://m.edso0.ru/8c68e5b9

98 VYpaBHeHue DitHIITEHA 17151 bu6mmoreka [JOK




dbotoaddexra. "Kpacnas rpanurma"
dhoTorddexra

https://m.edsoo.ru/01ef4556

Jasnenne cBera. Onwitsr [1. H.

bu6mmorexa [JOK

99
JlebGeneBa https://m.eds00.1u/64b4£966
. bubmuoreka [JOK
100 BomHoBE1e CBOHCTEA HacTH https://m.edsoo.ru/f59cfcec
Bomnns! ne bpoina. [iimaa BoIHEL e
101 b ofmﬂIll/I aI;Me Bl J(:)[6nacm ! Bubmorexa IIOK
p P p . https://m.edsoo.ru/5df8bafl
JIOKAJTU3aIMK JIBIKYIICHCS YaCTHUIIBI
102 KopnyckyasspHO-BOJIHOBOU AyaIn3M Bubmorexa IIOK
PHyCKyJIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxiys 371€eKTPOHOB Ha bubnuorexa LIOK
KpUCTAJUIaX https://m.edsoo.ru/30dbal8c
Cnenudrka U3MepeHUH B MUKPOMHUPE.
104 CooITlH(()bmeHHH HeI())n e eHéHH(I):)CTeﬁp Bubmorexa IIOK
. et https://m.edsoo.ru/65783dec
['eitzenOepra
bu6mmoreka [JOK
1 P
05 CIICHHE rPAPUICCKIX 3a/1a1 https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
1 P
06 CILICHHIE PaCHCTHRIX 3a/at https://m.edsoo.ru/ee9b3182
[IpoBepounas pabora 1o remam:
107 "Ocuosel CTO", "KopmyckyaapHo Bubmorexa IIOK
N T PHyCKyJIAp https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJin3M
OMBITHI 1O UCCIIEIOBAHUIO CTPOCHUS
108 aroMa. [ImanerapHast MoJelIL aTOMa Bubmorexa IIOK
’ P a https://m.edsoo.ru/312b750a
Pesepdopna
109 IToctynartsr bopa bubmorexa [OK

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




110 Bunsl ciektpoB. CriekTp ypoBHER bu6mmoreka [JOK
JHEPrUU aToMa BOAOpOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE bubnmoreka [JOK
HU3ITyYEHHUE CBETA https://m.edsoo.ru/f945d85¢
bu6moreka [JOK
112 Jlazep
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eiizendepra-MBanenko. 3apsia u bubnuorexa LIOK
MAacCcOBO€ YHCIIO Anapa. M30Tomnsl. https://m.edsoo.ru/34adasSde
PagnoakTuBHOCTH
3aKoH paJiMOaKTUBHOTIO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
114 B by bubnmnoreka [JOK
u3nydeHus. Brnusinue
y https://m.edsoo.ru/aab98bef
PaIMOAKTUBHOCTH Ha )KUBBIE
opranu3msl. JlozumeTrpus
DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepubie cuibl. Jledekt macchl spa.
Snepubie peakuuu. SnepHoie
115 P PH 5 P erMOTO bu6mmoreka [JOK
eakTopsl. [IpoOaemsbl yripaBisieMor:
p P p yrip https://m.edsoo.ru/ff1758d0
TEPMOSIZIEPHOTO CUHTE3A.
DKOJIOTHUECKHUE aCTIEKThI pa3BUTHUSA
SIIEPHOM SHEPreTUKH
Meroas!l perucrpanuu u
HCCIe0OBaHUS JIEMEHTAPHBIX YACTHIL.
dyHraMeHTanbHbIC B3aUMOICHCTBHA.
y bu6mmoreka [JOK
116 baproHbl, ME30HBI U JIETITOHBI.

[IpencraBnenue o CtannapTHOU
Mozenu. KBapk-TriarooHHas MOAENb
alpOHOB

https://m.edsoo.ru/lac08a5hb




®usuka 3a npeaenamu CTaHIapTHOM
Mojenu. TéMHas maTtepus v TEMHas

bubnuoreka [JOK

117 .
sHeprus. EnuHcTBO huzmveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpA
118 Dransl pa3BUTUS ACTPOHOMHUHU. bubnuoreka LIOK
3HavYeHNE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMEeHNMOCTE 3aKOHOB (PH3UKHU IS
119 OOBSICHEHUSI IPUPOJIBI KOCMUYECKHIX bubnuorexa LIOK
00BEKTOB. MeTOIbI aCTPOHOMHUYECKHIX https://m.edsoo.ru/39¢44028
HCCIIEIOBAaHUI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PaIUOTEIECKOIIBI Bubmmorera I[JOK
> bal ’ https://m.edsoo.ru/4877aale
BHeaTMOcC(epHasi aCTPOHOMUS
Bun 3Bé3nnoro He6a. Co3Be3aus,
121 SIPKUE 3BE3/bl, IUNIAHETHI, UX BUAUMOE Bubmmorera [IOK
p AbL ’ a https://m.edsoo.ru/aac588eb
JBUYKEHUE
Conueunas cucrema. ComnHIE.
122 CosnHeuyHast akTUBHOCTb. MIcTOUHUK bubmorexa [OK
o https://m.edso00.ru/22748eb4
sHeprun CoJIHLIA U 3BE3]
3BE3 MBI, UX OCHOBHBIC bub6moreka [JOK
123 XapakTepUCTUKH. J{narpamma http
"CHeKTpalibHbINA KJ1aCC — CBETUMOCTB" s://m.eds00.1u/42169944
124 3Be3/1bI TJIABHOM MOCIIEIOBATEIBHOCTH Bubamorexa [IOK
s s https://m.edsoo.ru/b3cb766¢
BuyTtpennee crpoeHue 3BE311.
125 CoBpeMeHHbIE TPEICTABICHHUS O bubnuorexa [JOK

MPOUCXO0XKACHUU 1 3BOJoIMK CoJiHIla
U 3BE311. DTanbl )KU3HU 3BE3

https://m.edsoo.ru/d09da494




Mueunsbiii [1yte — Hama ["anakTuka.

bu6mmoreka [{OK

126 Tunbl ranakTuk. Y€pHbIE TBIPHI B hitps:/m.edsoo ru/Ted1 0a0a
sJIpax rajJjakTUK
Bcenennas. Paciimpenue BeeneHHOM. BuGmorexa LIOK

127 3akon Xa66ma. Teopus bonwioro hitps://m.cdsoo.rw/3dbdf0d?2
B3pbIBa. PEIMKTOBOE M3ITyUyeHHE

128 MacmrabHast cTpykTypa BeeneHHoi. bu6mmoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633

N bubmuorexa [JOK

129 Hepewménnplie npo6iieMbl aCTpOHOMHUU hitos://m.cdsoo.rw/d37d9ffe
@uU3HYECKUI PAKTUKYM 110 TEME
"UccnenoBanue MAarHUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB" UK

130 "HccnemoBalnne CBOMCTB bu6mmoreka [JOK
(dbeppoMarHeTUKOB" HITU https://m.edsoo.ru/67361aef
"UccnenoBanue neicTBus
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"
@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue cuibl AMriepa niu

131 "N3yuyeHue 3aBUCUMOCTHU CHUJIBI bubnuorexa LIOK
Awmriepa OT CuIbl TOKA" UIIH https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE U3MepeHus cuibl Amnepa”
@uU3HYECKUI PAKTUKYM 110 TEME
"UccnenoBanue siBIeHUs

132 AJIEKTPOMAarHUTHOW MHAYKIMH" WIn https://m.edsoo.ru/c36658da

"OnpeneneHne HHAYKIIMH BUXPEBOTO
MarduTHOro moJjs"




OU3NYECKUI TPAKTHUKYM I10 TEME
"UccienoBanue ABICHUA

bu6mmoreka [JOK

133
camouHaykiuu" mwin "Coopka Moenn https://m.edso0o.ru/b81b6391
3JIEKTPOMAarHUTHOIO reHeparopa’
@uU3HYECKUI NPAKTUKYM 110 TEME
134 "N3mepenue nepuoia CBOOOAHBIX bubnuoreka LIOK
KoJ1e0aHUN HUTSIHOTO U MPY>KMHHOTO https://m.edso0o.ru/5d159d35
MasATHUKOB"
@uU3HYECKUI IPAKTUKYM 110 TEME
135 "[IpeoOpa3oBanue SHEPTUU B bubmmorexa LIOK
peodp P https://m.edsoo.ru/a28026bd
MPYXUHHOM MasiTHUKE
@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOr0 TOKa
4yepes MOCIe0BaTENIbHO COEAUHEHHBIE
136 0p eHcarop, Ka e3zuctop” bubmmorexa LIOK
KOHJIEHCATOP, KATYIIKY U PE3UCT
| P, KaTymKy 1 p P https://m.eds00.1ru/89dc2d90
wiu "HccnenoBanue paboTsl
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"
@uU3HYECKUI MPAKTUKYM 110 TEME
137 "N3yuyeHue napameTpoB 3ByKOBOI bubmmorexa LIOK
YEHUE apaMeTPOB 3BYKOBOM
Y " P p Y https://m.edsoo.ru/b100661a
BOJIHBI
@u3HYECKUil IPAKTUKYM 110 TEME
"N3mepenue nokasaTess IpeaoMICHUs
138 ek aI')' Moviere bu6mmoreka [JOK
TekJa" win Jy4EeHU
y https://m.edsoo.ru/42569eal
n300pakeHus B CUCTEME U3 TIIOCKOTO
3epKayia v JUH3bI"
139 Pu3nYeCcKUil NPAKTUKYM 110 TEME bu6nuorexa LIOK

"UcciaenoBanune 3aBUCUMOCTH
(hOKYCHOTO PacCTOSIHHSI OT BEIIECTBA

https://m.edsoo.ru/b879{b3f




(Ha mpuUMepe KUAKUX JIMH3)" WIu
"U3mepenue GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

140

@uU3HYECKUI MPAKTUKYM 110 TEME
"Habmronenue nudpakmumm,
UHTEp(EPEHINH U MOJIIPU3ALUU
ceera"

bu6moreka [JOK
https://m.edsoo.ru/8b7ac737

141

@uU3HYECKUI IPAKTUKYM 110 TEME
"OrnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUll (110
¢dotorpadusM TPEKOB 3apsyKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

bu6moreka [JOK
https://m.edsoo.ru/63756¢47

142

@uU3HYECKUI PAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1 lnanka Ha
ocHoBe uccnenaoBanus Gorodrpdexra”
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETO/INO/ OT
HanpspkeHus"

bub6moreka [JOK
https://m.edsoo.ru/eb916182

143

@uU3HYECKUI MPAKTUKYM 110 TEME
"UccnenoBanue crekrpa
pa3peKeHHOT0 aTOMapHOI0 BOAOpOAa
U U3MepeHue noctossHHo Pundepra"

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@u3HYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢oHa c ucnoap30BaHUEM J103UMeTpa”
nnu "W3ydenne nornomenus oera-
4acTHULl aTFOMUHHEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

Ou3HYeCcKUil IPAKTUKYM 110 TEME
"Habmonenus 38E€31H0r0 HEOa

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




HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
TIPUIIOKEHUHN JUTSI OTIPECIICHHS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aus CeBepHOro MoMymapus u
spkue 3BE3b1" win "Habnronenus B
teneckorn JIyHbl, 1aHeT, TYMaHHOCTEH
M 3BE3JIHBIX CKOIJICHUM"

O0001IeHrEe ¥ cCUCTEMAaTU3aIIUA
3HaHui. Ponb Gu3uku 1 acTpoHOMHM B

. . bubnuotexa [JOK
146 9KOHOMHYECKOH, TEXHOJIOTHISCKOH,
. . https://m.edsoo.ru/ad6ddeed
COIMAIBHON 1 ATHYECKOH chepax
JEeATeIIbHOCTH YeJIOBEKa
O0001IeHrEe ¥ cUCTEMAaTU3aIUA
147 3HaHui. Ponb 1 MecTo pu3uku u bubnuorexa [JOK
ACTPOHOMUU B COBPEMEHHOW HAYyYHOMU https://m.edsoo.ru/18f19f7¢
KapTUHE MHpa
O00011IeHNE U CUCTEMATHU3ALUS
3HaHui. Ponb ¢usnueckoil Teopuu B
(hOpMHUPOBAHHUH TIPEICTABICHHIM O
148 (bU3HUIECKOI KapTHHE MUPA, MECTO bubmorexa [IOK
. p pa, https://m.edsoo.ru/e7d40014
(hU3UIECKOI KapTUHBI MUpa B 001IIEM
Psy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TPEJICTABICHUN O TIPUPOJIC
149 O06o001mmeHre U CHCTEMaTH3aITHS bubmuoreka [JOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
bubmuorexa [JOK
150 Hrorosas komiuiekcHas pabora &

https://m.edsoo.ru/4e31b507




O0001IeHrEe ¥ cUCTEMAaTU3aIUI

bubmuoreka [JOK

151
3HaHui 1mo teme " Ilunamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMAaTHU3aIUs Bt LOK
B noImoTeKa
152 3HaHuit no Teme "CraTrka TBEpIOTO
" https://m.edsoo.ru/3ccad82¢
Tena
O0001IeHNEe U CUCTEMATH3ALUS Eu6 LOK
. HOINOTEKA
153 3HaHUH 10 TeMe "3aKOHbI COXPAaHEHUs
| https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O00011IeHE U CHCTEMATH3ALUS Enf LOK
. noImoTeKa
154 3HaHu# 110 TeMe "OCHOBEI
o " https://m.edsoo.ru/ed440cal
MOJIEKYJISIPHO-KUHETUYECKOU TEOpUH
O000I11IeHIE U CUCTEMATU3AIUS Eub 10K
. nOIMoTEKa
155 3HaHUH 10 TeMe "TepMoauHaMUKa.
| https://m.edsoo.ru/c63f7c10
TermioBble MaIIUHEL
O06001IeHEe ¥ cUcTeEMaTU3aluI
156 3HaHU# No TeMe "ArperaTHble bubnuorexa [JOK
cocTosHMd BemecTtBa. Pa3oBrIe https://m.edsoo.ru/1d36b5b1
nepexomnr"
O0001IeHrEe ¥ cUCTEMAaTU3aIMI Eu 110K
B noImoTeKa
157 3HAHU MO TeMe "DNEeKTpUIecKoe
" https://m.edsoo.ru/3bf0def9
noJie
O00011IeH1E U CUCTEMATHU3ALUS Bt LOK
. . nonImoTeKa
158 3HaHu# 110 TeMe "l1oCcTOSIHHBIN
. " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUHN TOK
O0001IeHNE U CUCTEMATH3ALUS Eu6 LOK
. HOJINOTEKA
159 3HaHUU 10 TeMe "TOKHU B pa3InYHbIX
" https://m.edsoo.ru/3d40077a
cpemax
160 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK




3HaHuy 1o TeMe "MarautHoe moJie"

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

PesepBubIil ypok. O60011eHIE 1

bu6moreka [JOK

161 cHUCTEMATH3a 3HAHHUHU II0 TEME
MCTEMATHBAIII SHATHI 1O TEM https://m.eds0o.ru/053¢2248
"DeKTpOMarHuTHas UHIYKIUs"
PesepBusblil ypok. O000IMIEHNE 1
162 CHCTEMaTmZpH;I 3HAHHUHU II0 TEME Bubmaorexa LOK
1 https://m.edsoo.ru/d6310bfd
"Mexaundeckue koieoanus"
PesepBusblil ypok. O000IIEHNE 1
163 CI/ICTIe)MaTI/ISE}l]pI/ISI 3HAHUI 110 TEME Bubmaorexa LOK
" B " https://m.edsoo.ru/5¢2bb83d
DNeKTPOMarHUTHEIE KOJeOaHus
PesepBHrlit ypok. O600111eH1Ee U
L64 CHCTEeMaTH3allNs 3HAaHUH 110 TeMe bubnuorexa [JOK
"MexaHu4YeCKue U 2JIEKTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepsuEblil ypok. O000IIEHNE U
165 CHCTIe)MaTmZpI/I;I 3HAHUHU 110 TEME bubmmorexa LIOK
" " I https://m.edsoo.ru/52ad1603
Onrtuka
Pesepsusblil ypok. O000IIEHNE 1
166 CI/ICTl:e)MaTI/BZpI/Iﬂ 3HAHUHU II0 TEME bubmmorexa IIOK
I https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
Pesepsusblil ypok. O000IIEHNE 1
167 CI/ICTI;MaTI/ISZPI/H[ 3HAHUH 110 TEME Bubmaorexa OK
. g https://m.edsoo.ru/f7c59d38
"KopnyckyisipHO-BOJIHOBOH Jyanu3m"
PesepBusblil ypok. O000IMIEHNE 1
168 CI/ICTIe)MaTI/BmeI 3HAHUH 10 TEME Bubmaorexa LOK
1 https://m.edsoo.ru/1f511654
"®uzuka aroma"
169 PesepBHelIit ypok. O6001IeHNE 1 bu6mmoreka [JOK

CucreMaTmu3anus 3HAHUH T10 TEME

https://m.edsoo.ru/905c¢5ce0




"duznka aTOMHOTO Sapa U
3JIEMEHTAPHBIX YaCTHUIL"

PesepBubIil ypok. O60011eHIE 1

. bubmuoreka [JOK
170 CHUCTEMaTH3aIls 3HAHUM 110 TEME 1
" " https://m.edsoo.ru/2bftb94c
DneMEeHTHI acCTPOPU3UKU
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBS3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

['.4. Msxumes, b.b. ByxoBues, B.M.Uapyrun. ®u3uka. 11 kiacc. YueOHUK ais
00111e00pa3oBaTeNbHBIX Opranu3anuii. ba3oBslii U yriry0iaeHHbIN ypOBHU. — M.

«HpOCB@HICHI/Ie»

METOAUYECKUE MATEPUAJIbBI JIS1 YUUTEJIA

1. A.Il. PermkeBuy. @usuka. 3agaunuk 10 -11 ximaccel. YueOHoe mocodue. — M.:
JAPODA

2. T'. H. CrenanoBa. CO0pHUK BOIPOCOB U 33j1a4 1o gusuke: 10 - 11 k1.
o01reo06pa3oBaTeNbHBIX yapexaeHuit. — M.: [IpocBemienne

3. O. . I'pomueBa. KonTponbHbIe 1 caMOCTOSATENbHBIE padOThI 10 pusnke 11
Kitacc. — M.: 3paTeiancTBO «DK3aMeH)

4. 1.B. lN'onoBa. ®usuka. 11 xmacc. KontpoasHbie paboThl B HOBOM (popmare. —
M.: «MaTennext- LienTp»

5. A.E. Mapon, E.A. Mapon. /lunaktnueckue marepuansl. Pusuka 11. — M.:
JAPODA

6. B.A. 3a6otuna u B.H. KomuccapoBa. ®usuka: KOHTpOJIb 3HAHUHN, YMEHUH U
HaBbIKOB ydamuxcs 10 - 11 k1. 0061eo06pa3oBaTeIbHBIX YUPEKICHUN | 0a30BbIH U
npoduiibHbIN ypoBHU. — M.: «IIpocBeienne»

7. JLM. Monacteipckuii. ®usuka. Pemeonuk. [Toaroroska k EI'D. Uz,



«Jlernon — My, PoctoB Ha Jlony
8. EI'D-2025. ®u3zuka. 30 TUMOBBIX SK3aMEHAIMOHHBIX BapuaHTOB. [lox pe.

Hemunopoit M.1O.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

www. zavuch.ru.fisika.

http://www.fizkaf.narod.ru

http://mipt.ru
http://www.twirpx.com/files/pedagogics/pedagogics/preschool/
http://ru.fizik/ru

http://ru.wikipedia.org/wiki/

www. k - yroky

http://fcior.edu.ru/

https://phys-ege.sdamgia.ru

http://class-fizika.ru/11-klas






